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NPEONCITOBUE

Komnanns OBO bettepmaHH sBnsietca nugepoMm B
paspaboTke 1 NPOM3BOACTBE PELUEeHUI Anst 3aluTbl OT
NpsIMbIX yAapoB MOSHUM U BO3OENCTBUS UMMYTbCHBIX
nepeHanpspkeHuin. Halwa nuaupyowasi nosumunsi B 9ToM
CerMeHTe pblHKa MoaTBepXAaeTcsi koroccarnbHbIM Onbl-
TOM, HapaboTaHHbIM 32 MHOI1e roabl.

MepBble pa3paboTkn B 3TOW OTpaciM Mbl Havanu eLle
B 70-e rogbl XX crtonetus, korga komnauma OBO bert-
TEpMaHH NepBON oTpearnpoBana Ha TpeboBaHusA pbiHKa,
NPEAnoXnB CBOW paspsiAHMK ANs 3aLlUTbl SNeKTPUYecKo-
ro obopyaoBaHus OT nepenagos HanpsikeHust B cetu. Ja-
nee nocnepnosan Lenbii psg paspaboTok Ans 3awmuTsl OT
MUMMYFbCHBLIX NepeHanpsiKeHU, Anst 3a3eMneHnst 1 Mon-
HMe3aLWmTLl, B pe3ynbrarte Yero Obino BblAENEHO OTAEeNb-
HO€e NpPoayKTOBOE HanpaeneHue.

B 1994 rogy Ha TeppuTtOpun NPOU3BOACTBEHHOIO LieHTpa
OBO beTtTepmaHH bbina oTkpbITa NabopaTopus Ans npo-
BELEHUS NCMbITaHWI 060pyaOBaHNS ANst MONTHUE3aLUTbI
n Y3UI. B 2009 rogy nabopartopus nony4una cratyc He-
3aBMCUMOTO MCMbITATENBHOMO LIeHTpa, U Tenepb U3BECT-
Ha kak Wccneposatenbckuii ueHTp BET. Cenvac B pac-
nopsbkeHnn cneumanuctoB LeHTpa BET ecTtb reHepatop
OIS NPOBEAEHMsT UCMbITaHnn TokoM curon go 200 kA, a
Takke rMépuaHbIi reHepaTtop ANs UCMbITaHWIA B pexnve
nmnyrnbcHoro HanpsikeHns 0o 20 kB. Bce ncnbiTaHusa B
ueHTpe BET npoBogaTcsa B CTPOrom COOTBETCTBUU C Tpe-
OOBaHNSIMM TEXHUYECKMX CTAHAAPTOB, KOTOPbIE CErOAHS
COCTaBNAOT OCHOBY A1 MPOBEPKN KadecTBa Bbinyckae-
MOW NPOAYKLMM NO LierioMy psigy KpuTepures.

Tem BpemMeHeM 06beM Halwmx 3HaHWiA B obrnactn mon-
HMe3allnTbl BbilLen 3a paMKu peKomeH,qau,Mﬁ B Hawlem
NPOAYKTOBOM KaTarore. Tak mbl npuwnmn K naee m3noatb
KHUTY. B Hen mbl co6pan|/1 BeCb Hall OnbIT, KOTOPbIM Mbl
XOTUM nogenuTbes ¢ Bamn.

Bcem unTatensm u cneuynanvictam B 06nact MornHuesa-
LLNTbI Mbl >KeJlaeM yCrnexoB B UX peatensHocTun!

Anpgpeac bettepmaHH
OBO Bettermann Holding

NPEONCITOBUE K PYCCKOMY
N3OAHNIO

Hoporve naptHepbi!

Bbl gepxuTe B CBOMX pyKax nepBoe U3gaHne KHUMM peko-
MeHAaunn No MOrHMe3aLmTe Ha PYCCKOM A3blke. B Hem
Mbl 06beanHUN HapaboTKM eBPONEeNCKUX Konmner u Hall
OnbIT, Nony4YeHHbIn B paboTte ¢ Bamu ¢ 2003 roga, korga
komnaHua OBO bettepmaHH OTKpbina cBoe nNpeactaBu-
TenbcTBo B Poccuu.

B 2016 rogy mbl COBEPLUUIIN HACTOSALLMIA NPOPLIB, OTKPLIB
nponsBoacTeo B Jluneukon obnactn. HayaB ¢ Bbinycka
KabeneHecyLMX CUCTEM, CErOAHA Mbl pafbl NPeaioKnTb
POCCUMIACKOMY PbIHKY MOSMHMe3awmTHoe obopyaoBaHue
BblCOYaWLLEro Ka4yecTBa, MPoON3BeaeHHOE Ha TeppuUTOpUmn
Hallen CTpaHbl.

Bnarogapum Bac 3a wucnonb3oBaHve pewenHun OBO
BetTtepmaHH B CBOMX npoekTax u gosepue, kotopoe Bbl
HaMm okasbiBaeTe. Mbl ¢ ygoBonbcTBMEM genumcs ¢ Bamu
HaWWMW OOCTWKEHUSAMU U BCerga OTKPbITbl K HOBbIM
nNpeanoXeHnsaMm u pekomeHaaumnsam.

C ntobbiMy Bonpocamu 1 NpegnoxeHnammn obpalantecb
K HaLLIMM TEXHUYECKMM akcnepTam!

Anpgpen Vcaes
OBO bettepmaHH Poccus
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3ALWULLEHO O

KoHuenuus cuctemHon 3awmntbl OBO bettepmaHH
3aKI04aeTca B CKOOPAMHUPOBAaHHOM B3aUMOAENCTBUMA
YeTbIpeEX €€ KOMMOHEHTOB.

O3HakoMbTECH C (PYHKLMEN KaXOoro U3 HUX.

Cuctembl 3aWmMTbl OT NepeHanpsXKeHuin

CucTembl 3aWmTbl OT NepeHanpsiKeHnin o6pasyoT
MHOrocTyneH4aTbli 6apbep, GrokupyoLLmi
pacnpocTpaHeHne UMNyNbCHbIX NepPeHanpPsiXeHA.
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CucrtemMbl 3a3eMneHus

Korgoa oTBOAMMBbIN TOK MOSHUM OOCTUraeT CUCTEMbI 3a3eMIeHus,
okoro 50 % aHepruv nonagaeT B rpyHT, a Apyras NonoBMHa
pacnpefensieTcsi CUCTeMON ypaBHMBaHUA NOTEHLMarnoB.




Kaxxablii rog yaapbl MOMHUM U NepeHanpsikeHnsl cos-
JaloT Yrpo3bl M HAHOCAT ylep6 NoasM, >KUBOTHBIM
M UMyLLecTBy. Bo3HMKaOT OrpOMHbIE MaTepuarnbHble
noTepu, U aTa TeHAeHUus pacTéT. Bbixog u3 cTpos
3INEKTPOHHbIX NMPUOOPOB MPMBOAUT K 3KOHOMUYECKUM
noTepsiM B MPOMBILLIIEHHOCT U co3daeT HeynobcTea
B ObITY. YTO KacaeTcsa 3alMThbl MofAen, TO Ha 3aKOHO-
[aTenbHOM YPOBHE OHa Y)Ke PEerfaMeHTUPYeTCs CTPO-
UTEMbHBLIMU HOpMamu 1 NpaBunamu. Ocobon 3almnTbl
TpebyloT Takke 3adayn, pellaemMble Ha rocy1apCTBeH-
HOM YpPOBHE TakMMW CTPYKTypaMu, Kak monvuus, cra-
caTenbHble CryX0bl 1 NMoXapHbIe YacTu.

OcHoBbIBasiCb Ha AENCTBYIOLLIMX HOPMaX, MOXHO Ornpe-
AenvTb HeEOBGXOAMMOCTb MOSTHUE3ALUTHON CUCTEMBI.
[lOMONHUTENBHO MOXHO [OaXe COMoCTaBUTb 3KOHO-
MUYECKylo 3(pdEeKTUBHOCTb YCTaHOBKM Ge3 3aliuThbl
1 C MOBPEXOEHVSIMW, C OAHON CTOPOHbI, Y Pacxobl
Ha CUCTEMY 3alUuTbl, MO3BOJSIOLLYI0 NMPEAOTBPaTUTb
yliep6, ¢ Opyroi cTopoHbl. TexHuveckoe obecreve-
HUE HEOOXOAMMBIX 3aLLMTHBIX MEP PErflaMeHTMPYEeTCs
AeicTByloWUMM HopMaMmu. [Ins yCTaHOBKM CUCTEMbI
MOJTHME3aLUMTBlI OOMKHbI MCMONb30BaTbCA MOAX0ASs-
LLIE KOMMOHEHTHI.
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Cawmbili HadexxHbIl criocob
3auumume cebsi 8 nomeweHUU

Om MOJIHUU — 3MO yCMmaHo8Ka
MoriHueomeoda, mak Kak OH
ycmpoeH makum obpa3om, 4mo
criocobeH nepexeamume Mamepuro
2p0308020 obrnaka u omeecmu ee
8 3eMmr1to, He 3a0ee rpu 3mom HuU
00HOU 6anku 30aHusi».

«po30BOW KaTEXN3NCY,
aBTop Mosed Kpayc (Joseph Kraus), 1814 1.



1. O6Lee BBeOeHne

MonHus — 3TO 3nMeKTPUYecKUn UCKPOBOM paspsg wnu
KpaTKoBpeMeHHas cBeToBasi Ayra B npupofe. Pa3psa mo-
XKeT NPOUCXOANTb Kak Mexay pasnuyHbiMy obnakamu, Tak
n mexay obrnakom n 3emnein. Kak npaBuno, MOnHusi Bo3-
HWKaeT BO BpeMs rpo3bl. [1py 3ToM OHa conpoBoXaaeTcs
rpomom. MonHus oTHocuTCS K anekTpomeTteopam. [pu
3TOM NPOUCXOAUT OOMEH 3NEeKTPUYECKMX 3apsaoB (anek-
TPOHOB MINM MOHOB rasa), T.e. MPOTeKaloT ANeKTpUudeckne
TOKM. MonHMA MOXET Takke UCXoauTb U3 3eMnu, B 3aBu-
CMMOCTM OT MOMSAPHOCTM INEKTPOCTATUHECKOro 3apsiaa.

90 % BCex pa3psiA0B MOIMHWUM MeXay 06rnakom 1 3emrew —
3TO oTpuuaTenbHble MOMHUW, Mpoxoasiiue OT obnaka
K 3emne. MonHusi BO3HMKaET B OTpMLATENBHO 3apsiKeH-
HoW 30He obnaka v pacnpoCcTpaHSAEeTCst A0 NONOXUTENbHO
3apsHKeHHON 3eMHON NOBEPXHOCTH.
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OpHako GOrbLUMHCTBO paspsigoB MPOUCXOAST BCe ke
BHYTpPM obnaka unm Mexay pasnuyHbiMu obnakamm.

MobanbHas YacToTa yaapoB MOMHUM B rof 3a nepuog
¢ 1995 no 2003 rogbl 6bina onpeaeneHa NASA. (Puc.
1.1) MNocpencTBOM MECTHBLIX MoKasaTernen MOXEeT ObiTb
onpefeneHo rogoBoe KONMUYECTBO yAapoB MOMHUM Ha 1
KM?, B TOM YWCre ANs CTPaH, B KOTOPbIX HE NPOU3BOAUT-
€Sl HaUMOHanbHas perucTpaumst MOMHUEBBLIX UMMYIbCOB.
[Ins oUeHKN PUCKOB B COOTBETCTBUW C MPOMbILLNEHHBLIM
crangaptom FOCT P M3K 62305-2-2010 pekomeHayeTca
yABavBaTh AaHHbIe NokasaTenu.

Lohbo—~nNaoozmnB88383

30 60 80 120 150

Puc. 1.1: Yacmoma ydapoe morHuu 6 eude 20008020 Kosiudecmea MosiHueabix yoapoe Ha 1 km? 3a 1995-2003 ee.

(ucmoyHUK: www.nasa.gov)
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AMHHMTyAa TOKa MOJTHUM [KA] NnonoXutesibHble U oTpUulaTesibHbie MOJTHUU

Puc. 1.2: PacnpedeneHue 4acmomsl ydapo8 MOIHUU 10 aMmriiaumyoe moka MOosHUU

1.1 MonHuga

MonHust 1 nepeHanpshkeHus1 NPeACTaBNsAT ONacHOCTb
ona nogen n umyllectea. ExerogHo B Mupe MOMHMSA
yaapsiet okono 1,4 munnvapga pas, U dTa TeHaeHuus
pacTeT. Pa3psag HanpsKeHUn, BO3HMKAOLMX B pedynbTa-
Te yaapa MOSHWUW, NPOUCXOANT Kak Ha MariOHaCENEHHbIX,
Tak M Ha NMOTHO HACENEHHbIX TEPPUTOPUNX, NpeacTas-
NSAK NPy 3TOM ONACHOCTL AN MOAEN, 34aHNA N TEXHNYE-
ckoro obopyaoBaHusi. IMeHHO B pe3ynbraTe nepeHanps-
YKEHWUI eXXerofHO BO3HMKAET yLlepb Ha HECKOMNbKO COTEH
MUWSIMOHOB €BPO.

CucTeMa MOIHME3aLLMThI BKIOYaeT B cebs Kak BHELIHMe,
TaK 1 BHYTPEHHME MepPbl MOMHME3ALLUTBI 1 NPEaoXpaHAeT
noaen oT MoBPeXOeHUN, CTPOUTENbHBIE COOPYXEHUSI OT
paspyLLIEHWiA, a aNeKTPornprBopbI OT BLIXOA U3 CTPOSA B pe-
3ynkTare NoBPeXaeHUN, Bbl3BaHHbLIX NepeHanpshHKeHneM.

os0 il

MpoJomKNTEnNbLHOCTL rPO3 B Yacax Ha yAenbHyro
NIOTHOCTb yaapos

CpeaHeropoBas YaenbHas NNoTHOCTbL yAapoB
NPOAOCIKUTENbHOCTb FPO3 mornHum 1/(km? B roa)

B Yacax

10-20 1

20-40 2

40-60 4

60-80 55

80-100 7

Bonee 100 8,5

WNcTounnk: PO 34.21.122-87 NPUNOXEHWUE 2



Puc. 1.3: Xono0OHsbIl 8030y wWHbIl ¢hpoHM

Puc. 1.4: Tennosas eposa

1.1.1 BO3HMKHOBEHME MONHUU
Ipo30Bble PPOHTLI MOTYT BO3HUKHYTb, korga obrnaka
paccTtunatoTca Ha BbicoTe Ao 15000 m.

Puc. 1.5: Bo3HUKHO8eHUE MOSTHUU — ompuyameribHbie
u nonoxxumersbHble 3apsobl

1.1.1.1 Bugsbl rpo3

[po3bl Ha xonogHom poHTe (Puc. 1.3) BO3HMKaKT B
pe3ynbraTte CTOMKHOBEHMS TEMMOro BIaXHOro BO3AyXa
C XONoAHbIM BO3AYLUHBIM (PPOHTOM. TenmnoBble rpo3bl
(Pwvic. 1.4) BO3HMKAIOT B pe3ynbrate MHTEHCMBHOMO COJl-
HEYHOro M3Mny4YeHusi U BbICTPOro Nogbema BaxHOro Te-
Nroro Bo3Aayxa Ha 0ombLLUYyIO BbICOTY.

1.1.1.2 PaspgeneHusn 3apsaga

[Mpn nogbeme TennbiXx U BAAXHbIX BO3AYLUHbIX Macc
BMaXHOCTb BO3[yxa KOHAEHCUpYeTCs,, U Ha OonbLunX
BblcOTax 00pasylTcs KpucTannbel nbaa. Bocxogswme
BO3AYLLUHbIE MOTOKM CO CKOPOCThL0 A0 100 kM/4 npuBOaSAT
K TOMYy, 4YTO ferkve Kpuctannbl Nbga nonagatoT B BEPX-
HIOIO YacTb 0bnaka, a Menk1 rpazl B ero HUXKHIOK YacTb.
M3-3a CTONKHOBEHMI U TPEHUS BO3HUKAET pasgeneHune
3apsgos. (Puc. 1.5)

1"
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12km —— ~-50°C
5 km ~-15C
2 km =0C

0.5-10 kV/m

Puc. 1.6: PacnpederneHue 3apsida 8 obrake

1.1.1.3 PacnpegeneHue 3apsga

WccnepoBaHus noaTBepxaaloT, 4TO nagjatwowme bonee
TSKENble TPaauHKM, obpasylolmecss nNpu TemnepaTtype
Bo3gyxa Tennee -15°C, HOCAT oTpuuaTenbHbIA 3apsg,
a nerkue Kpuctansbl nbga, obpasoBaBLUMECS NPU TeMIe-
paTtype Bo3gyxa xonogHee -15°C, 06bI4HO NONoOXnUTENb-
HO 3apsihkeHHble. Bocxogslme oT 3emMnum NoToku Bo3ay-
Xa NnogHUMaroT B Gonee BbICOKME CIOU MONOXUTENbHbIE
nerkve nNbOVHKA, @ B LEHTparbHyl0 YacTb Ty4u nagatoT
oTpuuaTtensHble rpaguHkun. (Puc. 1.6)

XapakTepHoe pacnpegeneHue 3apsiga:

B BepxHer yacTu NpuUCyTCTBYIOT MOMOXUTENbHbIE 3apsi-
Obl, B cepeavHe — oTpuuaTtenbHble, a B HMKHEN 4YacTu
— cnabononoxuTtenbHble. bnuxke Kk 3emne cHoBa npu-
CYTCTBYIOT MONOXUTENbHbIE 3apsabl. Heobxoanmas aons
BO3HMKHOBEHUS MOJTHUM HaNpPsSKEHHOCTb 3NEKTPUYECKO-
ro norns 3aBUCUT OT U30NMPYHOLLIEN CNOCOBHOCTM BO3ayxXa
1 HaxoguTtcsa B ananasoHe ot 0,5 go 10 kB/m.
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1.2 Yrposa oT pa3psgoB MOMHUN

Byab TO npodeccrnoHanbHas uMnu YacTtHas cdpepa, Mbl
Tak UNn nHade Bce Gonblle 3aBUCMM OT 3NEKTPUYECKUX
N 3NEeKTPOHHbIX npubopoB. WMHDOPMaALMOHHbLIE CETH,
ncnonb3yemMble Ha NPeanpuaATUSX UM B TakMx y4pex-
OEHUSX OKasaHWs MOMOLLM, KaK OONbHULBI UK noxap-
Hble YacTW, SABMSAOTCS XW3HEHHO BaXXHbIMW apTepusiMu
anst obmeHa MHdopmaumen B peanbHOM BPEMEHM, YKe
OaBHO CTaBLUEr0 HEOTbEMSIEMOW YacTbi HalIero cy-
wecTtBoBaHus. MaccuBbl KOHUOEHUMANbHBIX AaHHbIX,
Hanpumep, B GAHKOBCKUX YYPEXAEHUAX UM HOBOCTHbIX
n3gaTtenbcTBax, TPeOyT HageXHO (OYHKUMOHMPYHOLLMX
nyTen nepegayu.

CKpbITyl0 yrposy [AOnsi Takux nNpubOpOB NpeacTaens-
IOT He TOmNbKO MpsiMble yaapbl MonHuMKU. [opasgo 4alle
3MEeKTPOHHBLIM «MOMOLLHUKaM» COBPEMEHHOro YeroBeka
HaHocuTcsl yuwepb us3-3a nepeHanpsikeHun, obycrnos-
NEHHbIX yAaneHHbIMU FPO30BbIMU paspsigaMmu UMM KOM-
MYTaUMOHHBIMU MPOLECCaMU KPYMHBLIX 3MEeKTPOYCTaHO-
BOK. Kpome TOro, npu rpo3oBbIX SIBNIEHUSIX 3a KOPOTKUE
NPOMEXYTKM BpeMeHn 0b6pasyeTcs 60mbLIoe KonmM4ecTBO
aHepruu. MNMrKoBble HaNPsSXKeHUsI MPOHUKAIOT B 34aHUS No
BCEM BMAaM NPOBOASALLNX COEAUHEHUIA N HAHOCHT KONOC-
canbHbI YPOH.

masa 1 | O6wee BBeAeHMe

1.2.1 Yrposa gna niogeun

B cnyyae nonagaHus MOnNHWM B 34aHuWe, OepeBO Wnu
Aaxe B 3eMri0 9neKTPUYecknin TOK MOSHUU BXOAMT B
3eMI0, M BO3HMKAET TaK Ha3blBaeMas BOPOHKa MOTEH-
ymanos. (Puc. 1.7) No mepe yganeHns oT mecTta Bxoda
TOKa NPOUCXOOUT CHWXEHWE MoTeHuuana HanpspkeHus B
3emne. 3a cYeT pasHbIX NOTeHUManoB BO3HMKAET LUaro-
BOE HanpshkeHue, 1 Ni0An UK XUBOTHbIE NOABEpralTcs
OMNacHOCTWN MOPaXEHNST TOKOM, NMPOXOASLLMM Yepes Teno.
B 3pmaHusx, rge ycTaHOBMEHbl MOMHUMEOTBOAbI, NeKTpu-
YeCKMA TOK MOMHWUM CMOCOOCTBYET MafeHUI0 Hampsxe-
HUsi. Bce pacnonoXeHHble BHYTPU W CHapyXu 3aaHus
MeTannmnyeckme KOMMOHEHTbl COeAMHEHbl C CUCTEMOW
ypaBHUBaHWS NOTEHUMANoB U TEM CaMbIM He NpeacTaB-
NS0T ONacHOCTU, UCXOASALIEN OT BbICOKMX KOHTaKTHbIX
HanpsXKeHUN.

Pagom co 3gaHuem CyLleCTBYyEeT OMNacCHOCTb, 06ycn03-
JIeHHagqa WaroBbliM Hanps>XeHnem. I'Ile COMPUKOCHOBEHUN
C MOJ1THMEeOoTBOAOM CYyLLEeCTBYET OMacHOCTb, o6ycn03neH-
HaA BbICOKMM KOHTaKTHbIM HanpsaXeHnem.

LLlarosoe Hanpsixenne U

BopoHka noteHuunanos

B OB

Pagom ¢ mectom yAaapa nnu ToKooTBOA4OM MPUCYTCTBYET
BbICOKOE LaroBoe HarnpsxeHue.

Mo Mepe yaarneHus waroBoe Harnps>XeHue nagaer.

B oTKpbITOM none ot NpsiMbIX yAapoB 3awuuiaeT
nosioXXeHne Ha KopTo4Kax

O]

Llla2ogoe HanpsixeHuUe U 80POHKa MOMeHUUanos o epemMs ydapoe MomHUU
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1.2.2 Yrpo3a ansa 3aaHMn U yCTaHOBOK

[ns 30aHui 1 yCTaHOBOK OMAacHOCTb MPEACTaBnsioT He
TOMbKO NpsiMble yaapbl MOITHUK, HO TaKKe nepeHanpsixe-
HWS1, KOTOpble MOryT 6bITb BbI3BaHbl yaapaMu MOSIHUIA Ha
paccTosiHMM 0 2 KM. [p0o30Bble nepeHanps>KeHNns MHOro-
KpaTHO (KpaTHocTb K) mpeBbiwatoT AonycTMOe ceTeBoe
HanpsbkeHue. [pu NpeBbIWEeHNN HOMUHANbHOW CTOMKO-
CTN 3NeKTPooBopyAOBaHNS K UMMYMbCHBIM HanpsiKeHu-
SIM BO3HMKAKOT HEUCMNPaABHOCTU BMNMOTb A0 HEOOpaTUMOro
paspyLUeHus.
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MpoBanbl HANPSXKEHWS/KOPOTKME NPepPbIBaHNS

[apMoHuKkK, 06ycnoBneHHbIE NOCTENEHHbIMU
1 PE3KUMU N3MEHEHUSIMU HaMNPsXKEHUS

BpeMeHHble NOoBbILLIEHNST HANPSPKEHUS

KOMMyTaLl,I/IOHHbIe nepeHanpsaxeHna

[po3oBble NnepeHanpskeHus

Cnyyaii NpUMEHEHUS! YCTPOWCTB 3aLLuThl
OT UMMYNbCHBIX NepeHanpskeHnin (Y3UI)

Puc. 1.8: Tunbl nepeHanpsxeHul
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Cnabble, 3a4acTylo BO3HMKAKOLLME MOCTOSIHHbIE MepeHa-
npskeHnst oBycrnoBneHbl BbICOKOYACTOTHBIMU UCTOYHM-
Kamu noMex u ceTeBblMU aBapusiMui. B aTom cnydae He-
06X0QUMO YCTpaHUTb UCTOYHWKN MOMEX WUIN YCTaHOBUTb
COOTBETCTBYHOLLME ceTeBble OUNbTPbI. [Ona 3awmTsl OT
KOMMYTaUMOHHBIX W rPO30BbIX (aTMocdepHbIX) nepeHa-
NpsKeHU ¢ 6onbLUMM 3anacoM aHeprm (cMm. puc. 1.8: Tun
4, 5) Ha 3g0aHuKsAX M yCTaHOBKax TpebyloTcA COOTBETCTBY-
OLLME CUCTEMbI 3aLUMTLI OT MOSTHUM U NepeHanpsiXeHnn.
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1.2.2.1 KommyTauMoOHHbIEe NepeHanpsikeHus
KomMmyTaumnoHHble NepeHanpsikeHnst ABNATCA pesyrkTra-
TOM HaMepeHHbIX OEeNCTBUIA B CUCTEME 3NEKTPOCHabxe-
HWUS, TaKUX KaK MNOAKMOMEHMNE UHOYKTUBHOW MM €MKOCT-
HOW Harpysku, Nepeksito4eHne B cUCTeEME nepedaydn unm
B CMCTEME pacnpefeneHvs aneKkTPO3HEPrUn UNn B HU3-
KOBOSBTHOW CUCTEME B pesyrnbrate onepaumi KOHEYHOro
notpebutens. Takve nepeHanpsXxeHnsa MoryT Takke ObiTb
pe3ynsTaToM HEYMBILLIEHHbIX COObITUIA, TaKMX Kak Hapy-
LLIEHNS B CUCTEME 3NEKTPOCHABKEHUSA U UX YCTPaAHEHME.

1.2.2.2 'po3oBble nepeHanpsikeHUs

[po30Bble nNepeHanpstkeHUst  ABMSTCS  pe3yrnsTaToM
NpsIMOro yapa MOIHUKU UMK yaapa MOMHUKU B Hernocpea-
CTBEHHOW OMM30CTU OT CUCTEMbI 3NEKTPOCHABXeHUs,
B 34aHNs C CUCTEMOW MOMHME3aLLUTbI UNn 6e3 Hee Unn B
3eMm0. YOaneHHbIn yaap MOMHUN Takke MOXET Bbl3BaTb
nepeHanpshkeHus B LIENsiX SNeKTpoyCTaHOBKMU.

1.2.2.3 NocneacTBuA nepeHanpsXeHUn
OneKkTpuyeckne Toku MorHMK ¢ BoNbLLIMM 3anacom aHep-
MM NpUBOOSAT 3a4acTyld K MrHOBEHHOMY pa3spyLUEeHUHO
HesawmeHHoro  obopyaoBaHus.  [pu  HebonbLumx
nepeHanpsikeHusix, HaobopoT, BbIxof 000OpPyAOBaHWSA U3
CTPOSi MPOUCXOANUT MO UCTEYEHUN HEKOTOPOTO BPEMEHMU,
MOCKOSbKY B pesynbrate Takux nepeHanpstkeHuin Komno-
HEHTbI COOTBETCTBYHOLLMX NPUOOPOB NOABEPratoTCs NPEX-
[EeBPEMEHHOMY CTapEHMWI0 U TEM CaMblM 3aMeafIEHHOMY
npoueccy paspyLueHusi. B 3aBucumoctn oT mecta ygapa
MOSTHUN TPEOYITCA pasfuyHble Mepbl 3aluTbl OT eé
BO34ENCTBUS.
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1.3 Knaccudmkaumnsa nCTOYHNKOB,
TUMOB NOBPEXAEHNA N TUMOB NOTEPb

[ns aHanu3a pyUCKOB B COOTBETCTBUM C NMPOMbILLSIEHHbIM
ctangaptom NOCT P MO3K 62305-2-2010 ygapbl mon-
HUM NOAPA3AEnstoTCA Ha YeTbipe UCTOYHMKa MoBpexae-
HUs (S1-S4). Yoapamy MOfHWMKM OBYCroBrEHbl TpU TUNa
nospexaeHun (D1-D3) lMoBpexaeHnss unu notepu nog-
pa3fensioTcs, B CBOK o4Yepefpb, Ha YeTbipe Tuna notepb
(L1-L4). (Puc. 1.10)

Puc. 1.9: Neyam+as nnama, paspyweHHas nepeHarnpsixeHuem
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maea 1 | O6wee BBeaeHue

Touka nopaxeHus Mpumep UcTouHuk Tun Twvn notepb
MOnHuen noBpexXaeHus noBpexaeHus
D1 L1, L4
3aaHue (coopyxeHue) S1 D2 L1,L2, L3, L4
D3 L1,L2, L4
FpyHT BOnMay S2 D3 L1, L2, L4
30aHUs (COOpYXKEeHMS) T
JInHmga, nooBeneHHas K e D1 L1
3alMLLaeMoMy 34aHU0 S3 D2 L1,L2, L3, L4
(coopy>xeHuto) ?/ D3 L1, L2, L4
i
\
[pyHT BONU3M NuHWUK, N .
noaBeaeHHom K s4 D3 L1 L2 L4
3aLLMLLIAEMOMY 3AaHUI0 4 = \ i
(coopyxeHuto) =
\

Puc. 1.10: AHanu3 puckos 8 coomeemcmeauu ¢ npoMbiieHHbIM cmaHdapmom FOCT P MOK 62305-2-2010
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Bpepg xuBbIM cyLlecTBam

HEH

dusnyeckoe NoBpexaeHNe 3AaHUS (COOPY>KEHNST)
V/Mnn NUHWUIA KOMMYHUKaLWIA

OTtkas AIIEKTPUYECKNX U SNEKTPOHHBLIX CUCTEM

[MoTepwn, cBsi3aHHbIE C rméenbio 1 TpaBMUPOBaHUEM ftogen

W | | (=
HEH

MoTepu, cBA3aHHbIE C MOMHbLIM UMM YaCTUYHBIM Pa3pyLUEHNEM
06LLECTBEHHBIX KOMMYHMUKaLWIA

=
w

[MoTepwn, cBsI3aHHbIE C HAHECEHMEM Bpeaa obbekTam
KynbTYPHOrO Ha3Ha4YeHust

-
|

OKOHOMUYECKVE NOTEPU (NOTEPH, CBA3AHHBIE C Pa3pyLUEeHUeM
3[aHUsA (COOPYXKEHWS1), €0 YACTU U/MNN HapYLUEHUEM
UNu NpekpaLleHneM AesTensHOCTH)




Puc. 1.11: Yepoaa: lNpsmot ydap monHuu

S1: Mpsamon yaap MonHUU B 3a4aHue

Mpv npsiMOM yiape MOMHWK BO BHELLHIOK CUCTEMY MOMHU-
esalmTbl (MONTHMEOTBOA) UMW 3a3eMITEHHbIE COOPYXKEHNS
Ha KpblLLe, CNOCOBHbIE BbiAepaTb Harpy3ky no ToKy Mor-
HUW (Hanpumep, HapyXHas aHTeHHa, yCTaHOBIEeHHas Ha
KpbiLLIE) 3HEPTUst MOMTHUM MOXET OblTb HAEXXHO OTBeAeHa
K noteHumany 3emnu. OgHako, OgHUM MOMHME3aLLUTHBIM
YCTPOWCTBOM J€0 He OrpaHNYMBAETCS: pacTeKkaHue Toka
MOJTHWM, OTBEAEHHOTO Yepes 3a3eMnuTenb, MOryT YacTuy-
HO BEepHYTbCH MO NUTAIOLWMM 34aHUE FIUHUSM U JIMHUAM
nepenayv faHHbIX Kak B cocegHue o0bekTbl, Tak 1 B NUTa-
oLMe NoACTaHUMM (PE3NCTUBHBIN MYTb NMPOHUKHOBEHWS).
Cuctema MonH1esaLwmThl NPeoXpPaHSaEeT 3aaHns 1 nogen
OT MPSIMbIX MMMYMbCOB MOMHWUIA U pUCKa BO3HUKHOBEHUSI
noxapa. (Puc. 1.11)
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naea 1 | O6wee BBeaeHUe

Puc. 1.12: Yeposa: Y0ap monHuu 8bru3u 3awjuujaemoeo 30aHusi (CoopyxeHusi)

S$2: Ypap MonHuu B6Nu3n 3gaHus u BBoaa

B pagmyce A0 2 KM

B pesynbrate 6nu3koro ygapa MOIMHWAM U3-32 BbICOKUX
3Ha4YeHWI BNEeKTPOMAarHUTHbIX Monew, Bbl3BaHHbLIX MOI-
HVeWn, 3a cYeT MHOYKTUBHOW U EMKOCTHOW CBS3W C 3rek-
TPUYECKNMU CUCTEMaMM BONM3N MyTU TOKa MOMTHUM MOTYT
BO3HUKATb OMacHble NepeHanpsikeHnsl, 0COBEHHO B arek-
TPOHHbIX CUCTEMAX, CMCTEMax nepegaydn u obpaboTku
[aHHbIX, BbI3blBasi OTKa3bl W/UMNM HeNpaBUIbHOE (OYHK-
UMOHMpoBaHue. VIMnynbCHble MepeHanpsikeHust MoryT
BO3HUKHYTb HA PACCTOSIHAM HECKONbKUX KUMOMETPOB OT
mMecTa yaapa.

YcTponcTBa 3awWmTbl OT MOMHUMI U MEepeHanpsiKeHnin
3aWmaT OT HeKOHTponupyembix npoboesB (MCKp) K
CBSI3aHHOTO C HWMW pUCKa BO3HWKHOBEHMWS Moxapa.
(Pwuc. 1.12)
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naea 1 | O6wee BBeaeHUe

Puc. 1.13: Yepoaa: Npsmoli ydap MOnHUU 8 numarowyro fUHUK

S3: Mpsamon yaap MOMHMU B NUTaKOLYHO NIMHUIO
MpsiMor yoap MOSMHUM B HWU3KOBOSMBLTHYKO BO3AYLLHYHO
MVHWIO UNW TIMHWUIO Nepefayn AaHHbIX MOXET NpUBECTU
K BBOAY BbICOKMX TOKOB MOMHWM B cCOCedHee 3[aHue.
Ocobylo onacHOCTb MepeHanpskeHus npeacTaBnsAlT
ONsi 3NeKTpuyYeckoro 0bopyaoBaHWSA 30aHUA Ha KOHLE
H3KOBOSBTHbIX BO3AYLUHbIX MUHUN.

CTteneHb pucka 3aBUCUT OT TuMa MPOKNagKM JFMHUNA
(Mpy 3TOM pasnMyaloT BO3QYLUHYH JIMHUIO U KabenbHyo
NHUIO), a Takke OT BuAa NPUCOEQUHEHUS SKPaHMPOBa-
HYS K CUCTEMEe ypaBHUBAHUS NoTeHUumanoB. 3a cyeT nog-
XOOSILMX YCTPOMCTB 3aLMTbl OT MOIMHUM U UMMYbCHbIX
nepeHanpspkeHui NMPOUCXOAUT  ypaBHMBaHWE 3SHEprum
UMMynbca MOMHUM Ha BxoAe B 3aaHue. (Puc. 1.13)
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naea 1 | O6wee BBeaeHUe

Puc. 1.14: Yepo3za: Ydap monHuu 8bnusu numarouwel nuHuU

S4: Yaap MonHMM B6NU3N NUTAaKOLLEN JIMHUN

3a cyeT GnM30CTV yaapa MOSHWMM B JIMHUSIX HABOAATCS
UMMynbCHble NepeHanpsbkeHus. [anee, B pesynbrarte
MPOLIECCOB BKITIOYEHMS U BbIKIOYEHWS, BKITIOYEHUS WH-
OYKTUBHBIX 1 @MKOCTHbIX Harpy3ok, a Takxe npepbiBaHus
TOKOB KOPOTKOrO 3aMblKaHWsl CO34atoTCs KOMMYTaLMOH-
Hble nepeHanpshkeHusi. B 4acTHoCTH, OTKIOYEeHUe npo-
N3BOACTBEHHOIO 060PYA0BaHUS, CUCTEM OCBELLEHUS UK
TpaHchOpMaTOPOB MOXET MPUBECTU K MOBPEXOEHUAM
3MeKTPUYECKNX NMPUBOPOB, PaCMONOXEHHbIX BOMN3M HUX.
(Puc. 1.14)
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10/350 mkc

-100 0 100 200 300 400 500 600 700 800

Puc. 1.15: Budbi umnynbcos u ux xapakmepucmuka

1.4 VicnbiTaTtenbHble TOKM U UMUTaLUS
UMMNYIbCHBIX NepPeHanpPsKeHNN

Bo BpeMsi rpo30BbIX ABMEHWI MOLLHBIA TOK MOSHUK Ha-
npasnseTcs K 3eMmre. Ecnv monHua nonagaeT B 30aHune ¢
CUCTEMOW BHELLHEeh MOMNHUe3aluUTbl, Ha CONPOTUBIEHNM
3a3eMreHNs CUCTEMbl YpaBHUBaHWUA MOTEHLMANoB BO3-
HMKaeT nafieHne HanpspkeHus, npeacTasnswolee cobon
nepeHanpsKeHne Nno OTHOLLEHUIO K OKpYXKatoLLlel cpeae.

Mpumep:
* Tok monHum (i): 100 KA
+ ConpotusrneHve 3asemneHus (R): 1 Om
* [NageHne HanpskeHus (U):
R xi=10wm x 100 kA = 100000 B

BbiBoa:

HanpshkeHvne Ha CONpPOTUBMAEHUUN 3a3eMISIEHNS yBENNYU-
BaeTCH MO OTHOLUEHUIO K yAaneHHON 3a3eMIIEHHON CEeTU
Ha 100 kB.

Takoe NOBbILIEHNE NOTeHUMana npeacTaBnsieT yrposy
ANst 9NEeKTPUYECKMX CUCTEM (Hampumep, AN CUIMOBbIX
cetew, TenedOHHbIX CUCTEM, KabenbHOro TerneBuaeHUs,
KOHTPOIbHbIX MUHWUIA U T.4.), KOTOPble BBOASATCS B 3AaHMe.
Onsa nenbiTaHns pasnuyHbIX YCTPOMCTB 3aluMThbl OT yaa-
POB MOMHUWN U UMMYMbCHOIO NepeHanpsXXeHnst B HaLUMo-
HarbHbIX M MeXAyHapoAHbIX HOPMax Obinu onpeaeneHsbl
COOTBETCTBYHOLLUME UCMbITaTeNbHbIE TokU. (Puc. 1.15)

........................................... ..\ 8/20 MKC
gf N g =
n =N

900 1000 MKC

MmMnynbc Toka npsMoro ygapa MosfiHumn ¢ doopmon
BosHbI 10/350 MKC

HaBepeHHbIV nmnynbc Toka ¢ dhopmon BorHbl 8/20 MKc
OT yAarneHHoro yaapa MOMHMM U NPY KOMMYTaLmMsaxX
B cucCTeMe

Mpsmon yaap monHuu: cpopma umnynbca 1

ToKM MOMHMM, BO3HMKAOLLME NPU NPSIMOM yaape, MOXHO
CbIMUTMPOBaTb C MOMOLLbIO MMMYIbCHOrO TOKa YOpMbI
BonHbl 10/350 mKkc. WcnbiTaTenbHbI TOK MOJTHUW BOC-
NPOu3BOAUT Kak ObICTpoe HapacTaHue, Tak KU Bonbluoe
KONMYECTBO 3HEPTMN eCTECTBEHHOW MOSHUU. MicnbiTaHns
MOJTHNEpPA3PSAHMKOB TNa 1 1 3NeMEHTOB BHELUHEWN MOJ-
HMe3aLNTbl NPOBOAATCS C MOMOLLbKO 3TOrO TOKa.

YaaneHHble yaapbl MOFTHUM UM KOMMYTaLMOHHbIE
npoueccol: hopma nmnynsca 2

MepeHanpsixeHus, obycnoBneHHble yaaneHHbIM1 yaapa-
MW MOJTHUM 1 KOMMYTaLMOHHBLIMW NpoLeccammn, UMUTUPY-
IOTCA C NMOMOLLBIO MUCNbITaTeNbHOro nMmnynsca 8/20 MKc.
O6beM aHeprMm aToro MMMyrnbca 3Ha4YUTENBHO MEHbLLE,
4YeM y BOMHbI uMnynbcHoro Toka 10/350 mkc. C eé nomo-
LLIbI0 NPOBOAATCH UCTbITaHUSA HaA MONHUEpPaspsAHUKaMu
Tmnos 2 n 3.

MMnockocTb Mnog KpYBOW MMMYMbCHbIX TOKOB COOTBET-
CTBYET MOLLUHOCTU 3apsaa. 3apss UcnblTaTenbHoro Toka
MonHuM ¢ copmort BonHbl 10/350 paBeH npumMepHO
20-kpaTHOMY 3apsgy MMMYMbCHOMO TOKa ¢ oOpPMON BOS-
Hbl 8/20 Npy 0AMHaAKOBOM aMNAUTYLHOM YPOBHE.
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masa 1 | O6wee BBeAeHue

1.5 CtaHgapTbl N0 MOMHUE3aLlwmTe 1 3almTe
OT NepeHanpsXXeHnn

Mpn NPOEKTUPOBAHUUN N MOHTaXe CUCTEM MOJTHUE3aLLMTbI
HeobxoAMMO NPUHUMATL BO BHYMaHWE HaLWOHarnbHble
TpeboBaHWs, 0COBEHHOCTM, MPOrpaMMbl U AaHHbIE MO
6e30MacHOCTV U3 COOTBETCTBYIOLLMX MPUMOXKEHWUI B 3aBU-
CMMOCTU OT KOHKPETHOW CTpaHbl.

Cuctema MonHUe3aWwmTbl 1 3aLUMTbl OT NepeHanpsXKeHni
COCTOMT M3 HECKOIbKMX COrIaCoBaHHbIX Mexay coboi cu-
cteMm. MNpvHUMNNanNLHO cMcTeMa MOMHUE3ALWNTLI U 3aLm-
Tbl OT NepeHanpsiKeHn ckragbiBaeTcd U3 CUCTEMbIl BHY-
TPEHHeN 1 BHELLHEN MOMnHMe3aLUmTbl.

3TN cucTeMbl JOMKHbI BbIOMPATLCS AMsi COOTBETCTBYHOLLE-
ro NPMMEHEHUS 1 NCNONb30BaTbCA KOOPAMHMPOBaHHO. Pas-
NNYHblE HOPMbI NOTPEONEHUST U MPOU3BOACTBEHHbIE CTaH-
AapTbl COCTaBNAOT HOPMaTUBHYLO 6a3y, KOTopyto creayeT
cobntogate B xo4e CTpouTenbCTBa. MNpunoxeHns K Mexay-
HapogHbIM HopMaTVBHbLIM AokyMeHTam MOK, a Tarke yHu-
ULMPOBaHHbIE EBPOMNENCKNE BEPCUN COOTBETCTBYIOLLNX, B
3aBVCMMOCTM OT CTPaHbl, NEPEBOAOB YacTo codepxat Oo-
MOSMHUTENbHYO MHGpOPMAaLMIO (B 3aBUCMMOCTY OT CTPaHbl).

MonHuenpuem- TokooTBOAbI 3asemneHune

HUKN

Mpoun3BoacTBEHHbIE CTaHAAPTLI.

[ns Toro, 4toObl KOMMOHEHTLI B NPOLIECCe UCMOSb30BaHUS
MO BbIAEPXaTb OXWAAemble Harpysku, Heobxogumo
NPOBECTM COOTBETCTBYOLLME MPOU3BOACTBEHHOMY CTaH-
0apTy UCMbITAHWS KaK AN BHELUHEN, TaK U AN BHYTPEH-
Hel MOMNHMe3aLLnTbI.

OHu TaKke NoApasAenstoTcsa Ha creayoLmMe CUCTEMBI:

* MonHnenpneMHoe o6opyaoBaHue

» TokooTBOAbI

» 3asemnurenu

» OKpaHMpOBaHME MOMELLEHNI

* PaspenutenbHbin MHTEpPBan

* MonHue3alwmTHoe ypaBHMBaHUE NOTEHLMANOB

SKpaHupoBaHue Paspenutens- YpaBHuBaHue
nomelleHus HbI UHTEpBan noreHuuana
MONHMe3aWnTbI

Puc. 1.17: Cucmembl 8HewHel u 8HympeHHel MonHue3awumeal

Puc. 1.19: lNospexxdeHusi 30aHuUsi om rpsiMo2o ydapa MOHUU
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K atomy pobaBsnsioTcsa pacxoabl U3-3a NpocTos

M KOCBEHHOro yuiepba:

* noteps AaHHbIX

* MPOCTON NPOU3BOACTBA

* noTeps CBsA3M (MHTEPHET, TenedoH, dakc)

* HEWCrnpaBHOCTb CUCTEMbI OTOMMEHNUS

* pacxofbl B pesynsrate BbIxoda M3 CTPOS UMW FIOXHOW
TPEBOIY CUCTEM NOXKAPHOW UITN OXPaHHOW CUrHanM3aumum

OnHaMmuka cymm yObITKOB

Tekyllaa CTaTUCTUKA M OLEHKM CTPaxOBLLMKOB UMYLLE-

CTBa NoKa3sblBatoT, YTO pa3mep yuiepba, 0bycrnoBneHHOro

nepeHanpspkeHMamMu, 6es3 yyeta nocneayowmx AoNonHu-

TenbHbIX 3aTpaT U CTOMMOCTW NPOCTOS, B CBSI3N C BO3-

pocCLUEN 3aBUCMMOCTBIO OT 3MEKTPOHHbIX «MOMOLLHUKOB»

yXe [aBHO NpuHAN yrpoxarwwme MmacwTtabbl. [MoaTo-

My HE YOMBUTEMbHO, YTO CTPAXOBLLMK/A MMYyLLECTBA BCE

Yalle NpoBepPSItOT CTpaxoBble CryYyau W MpeanuchbiBaloT

YCTPOWCTBA 3aLLMTbI OT MMMNYIIbCHbIX NEePEHaNpPsKEHNN.
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1.6 BKkOHOMUYEcCKMe nocneacTaus B pesynbkraTe paspyLlueHusi aneKTponpuéopos
B pesyrisTare MoBPEXAEHH, BbI3BaHHbIX BO3HUKAIOT 3HA4NTENLHbIE NOBPEXACHNS:

* JNIMHUI N CepBEpPOB
MOJTHUAMU N NepeHanpaXeHnamMmmn « TenedoHHbIX ceTelt

* CMCTEM MOXAPHOW CUrHanusaumnm
OKOHOMMYECKME MOTEPU MOXHO paccMaTpuBaTb TOMBbKO  « cuCTEM BMOEOHabnoaeHus
B TOM CIly4ae, eCnn HeT pUaNYECKUX UMK CTPaxoBbIX  * NUAITOB, MPUBOLAOB rapadkHbIX BOPOT U Karnoau
TpeboBaHun K 3awute nogen. (Puc. 1.19) * ObITOBOWN 3NEKTPOHUKM

* KYXOHHbIX Mp1MbopoB

Fon Yucno noepexaeHnin B pesynkraTte yaapoB MonHuv | BeinnayeHHble cyMMbI B paMKax cTpaxoBaHUs OT
WUy nepeHanpsxeHUn noBpeXaeHUn B pesynbraTte yaapoB MOJTHUM U
nepeHanpsiXeHUn
1999 490.000 310 mnH. €
2006 550.000 340 mnH. €
2007 520.000 330 mnH. €
2008 480.000 350 mnH. €
2009 490.000 340 mnH. €
2010 330.000 220 miH. €
2011 440.000 330 mnH. €
2012 410.000 330 mnH. €
2013 340.000 240 mnH. €
2014 410.000 340 mnH. €

Tabnuua 1.3: YHucro nospexdeHuli 8 pe3ynbmame y0apo8 MOMHUU UMU MepPeHanpsikeHull u CyMMbl, 8biria4eHHbIe
CmpaxosbiMU Op2aHu3ayusiMu 8 paMKax cmpaxoeaHusi OoMauwHe20 uMyuiecmesa U Xusbsi; ucmoyHuk: GDV (FepmaHckuli coro3
CmMpaxosuwjuKos) * SKecmparonsayus Ha OCHO8e ompacriegoll CmamucmuKu U CMamucmuKu PUCKO8; Hucria OKpyareHbl 00
10.000 u coomeemcmeeHHO 10 MrH. €.
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1.7 AHanm3 pMCcKOB MOJSTHME3ALLNTBI U
Knaccudukaumsi no Knaccam MosiHUe3aLUmnThbl

Yrpo3a ygapoB MOMHUM MOXET OnpeaensTbCs Ha OCHOBE
aHanmsa puckos B cootBeTcTBUM ¢ FOCT P MOK 62305-
2-2010. MecCTHbIN puUCK ONpeaensieTcs M3 OTHOLIEeHUS
MexXzay 4acToToM yaapa MOSHUM, YMHOXEHHOW Ha Bepo-
ATHOCTb yLlepba, 1 koapdULMEHTOM yTpaThl UMK pa3Me-
pa yuiepba.

B 3aBMCMMOCTM OT yrpo3bl yAapoB MOSTHUM 1 MPOrHO3UpPY-
eMblIX MOBPEXAEHUA AN 3aLMLLaeMoro 34aHusl paccym-
TbiBaeTCcs Tpebyembliii knacc monHuesawwmTsl. (Puc.1.20)
Pacxoobl Ha cOOpyXeHWe CUCTEMbl MOMHMe3aLmnThl
(Hanpumep, HeOOXOAMMBIX 3aLLUTHBIX YINOB, UHTEPBANOB
CETOK M TOKOOTBOZOB) Y YCTAHOBOK Kracca MOofH1e3aLm-
Thbl | BbllLE, YeM y cucTeM knacca 3awmthbl 1V.

YpoBeHb MONHME3aWmUThI UMK YPOBEHbL Yrpo3bl
(LPL = lightning protection level)

Knacc monHuesawmThbl
(LPS = class of lightning protection system)

\Y

\Y

Tabnuua 1.4: ConocmaeneHue LPL u LPS

no 10 y/rog,
10...20 y/rog
20...40 y/rop,
40...60 y/ron
60...80 y/roa
80...100 y/ron
6onee 100 y/rog

Puc. 1.21: Yacmoma ydapos. Kapma epo3oeoli akmusHocmu 8 Poccuu
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BbicoTa 3gaHus (coopykeHust)

LLinpnHa 3gaHus (coopyxeHust)

~f=ji=]

[nvHa 3paHus (CoopyKeHns)

Puc. 1.22: lNpumep onpedeneHus obracmu 3awumbl 0m rpsiMbIX y0apo8 MOTHUU

MponsBoanTEeNbLHOCTL CUCTEMbI MOJIHME3aALWUTDI

oToGpaxkaeTcs Yyepes KnaccudurkaLmio No Knaccam

MonHuesawuTbl ot | po IV:

» Knacc monHuesawuThl | = HanBbIcLwas NOTPeBbHOCTb
B 3aLuuTe, Hanpumep, 6onbHULbI

+ Knacc monHuesawumTbl |l = Bbicokasi noTpebHOCTb
B 3aLUuUTe, B3pbIBOOMNACHbIE 30HbI
» Knacc monHuesawuTsl Il = HU3kas noTpebHoCcTb

B 3aLUUTe, Xunble goma
» Knacc monHuesawmTbl IV = Hu3wasn notpebHoCcTb
B 3aLuuTe

1.7.1 YacToTa yaapoB MOJIHUM NO permoHam

Ha Tepputopumn Poccum akTMBHO pa3BUBAETCS CUCTE-
Ma rpo3oBOW paguoneneHraummn, cobmparoLlas Tekywme
AaHHble. [posoneneHraunoHHasa cuctema Pocrngpome-
Ta B peXuMMe «OHManH» nyObnukyeT gaHHble Ha nopTane
www.lightnings.ru. Tem He MeHee, cTaTUCTUYECKNE OaH-
Hble ONs pacyeToB Mnoka GepyTca M3 ycTapeBLUMX, HO
OENCTBYOLLUNX MpaBuil, HOPM U CTaHOAPTOB (TakUX Kak
Mnyd, PO-34, CO-153). Ha ocHoBe 3TUX AaHHbIX MOXHO
COCTaBUTb rpadnyeckyto KapTy rpo30BON aKTUBHOCTW.
(Pwnc. 1.21).

26

1.7.2 ObnacTb 3aWmTbI OT NPSIMbIX YAapPOB MOJTHUMN
[na n3onmpoBaHHbIX 30aHUA (COOPYXEHWI) HAa PaBHWH-
HOM MeCTHOCTM obrnacTb 3aluTbl NpeacTaBnsieT cobon
obracTb, OTCeKaeMyto Ha MOBEPXHOCTU 3eMIIN KOHYCOM,
06pa3oBaHHbIM BpaLLeHeM NpsiMol, NPOXOoAsiLLel Yepes
CcaMmble BbICOKME TOYKM 34aHUS (COOPYXEHNS) MOA YrIoM
K BepTukanu. Yron mexzay BepTuKanbi M obpasytoLlen
KOHyca [0rmKeH ObITb TakuM, YTODObI BbICOTa KOHYCa OTHO-
cunach K paguycy ocHoBaHus, kak 1:3. (Puc. 1.22).
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[nvHa 3paHus (Coopy>KeHns)

LLivpnHa 3gaHusa (coopyxeHust)

BbicoTa 3gaHus (coopyxeHust)

Mnowaab obnactu 3awuThl NpyY NPAMOM yAape MOSTHUA
B 30aHue (CoopyXeHue)

E BEHE

Mnowaab 06nacT sawuTbl NpU yaape MonHuM B6rnau
3aLMLLEaeMOro 30aHuUs (COOPYKEHNS)

>

Mnowaab obnactu 3awmThl NpY yaape MOonHUM B nuta-
IOLLYYHO JIUHUIO

>

Mnowaab 06nactu 3awmThl Npy yaape MonHuy Bonnsmn
nuTaroLen nuHum

>

Puc. 1.23: lNpumep onpedeneHusi obriacmu 3auyumsi om yoaneHHbIX y0apoe MOoHuU

O6nacTb 3alMThl OT yAaneHHbIX yaapoB MornHuM onpeae-  Bo3aMoXHble pucku
NAETCSA OKPYXKHOCTbIO paguycom 500 M BOKpYr niowaam ¢ puUck rmbenu 1 TpaBMUMpOBaHUS Nogei;
OCHOBaHUSA 3aLLMLLAEMOTO 30aHusI (COOPYXKEHUs) U pac-  * PUCK YaCTUYHOTO UMK MOMTHOMO paspyLUeHUs

ctoaHnem 2000 m Bokpyr nuTatowwen nuHun. (Puc. 1.23). 06LLECTBEHHbBIX KOMMYHUKaLNIA;
* pPUCK HaHeceHus Bpeda obbekTaM KyrnbTypHOro
1.7.3 OueHka pucka HasHa4vyeHus;

Puck saBnsietca 3HayeHneM BO3MOXHbIX cpegHnx noTepb * PUCK 3KOHOMUYECKMX NOTEPD.
B rol, pacCyMTaHHbIX C y4eTOM Konn4yectea U BEPOATHO-

CTV MOSIBMEHUS OMnacHblX cobbiTvi. Ons kaxgoro Tuna

noTepb OO0IMKHa ObITb npoeseneHa oLeHKa COOTBETCTBYHO-

Lero pucka.
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1.7.4 PacuyeT akoHOMU4Yeckomn achhekTMBHOCTHU Llenbto pacyéTa aBnsieTcst NonyyYeHne 3Ha4YeHns exeroa-
CUCTEeM MOJIHMEe3aLUTbI HOW 9KOHOMMMU BblILLIE HYMS.

[nsa cTponTenbHbBIX COOPYXXEHWI, [4e OTCYTCTBYET yrpo3a  YKasaHue

Anst niogen, HeobxoaMMOCTb Mep MOSHMe3alwmnTbl MO-  TOYHBIA pacyeT C YY4ETOM MHOMMX OpYyrvx napameTpoB
KET paccmaTpuBaTbCs C 9KOHOMUYECKOW TOYKM 3pEeHMs.  OOMKEH NPOBOAUTBLCS NMOCPEACTBOM aHanu3a pUCKOB B
OueHka 3KoOHOMUYecKon adpdeKkTMBHOCTM Mep 3awmTbl  cooTtBeTcTBMM ¢ FTOCT P M3K 62305-2-2010
NPOBOANTCA NyTEM COMOCTaBNEHNs 0BLLEN CyMMbI yLlep-

6a ¢ npumeHeHnem Mep 3awuTbl 1 6e3 Hux. (Puc. 1.24).

AkoHoMUyeckasa 3¢hpheKTMBHOCTbL 6€3 cucTeMbl MONMHUE3aLWmUThbI

O6LWasa cTouMOoCTb
eXeroAHbIX NoTepb
ANS He3aLMLLEHHOTO
30aHusA (COOpY>KeHUs)

Puck Bo3HMKHOBEHMS
9KOHOMMYECKMX NOTEPb
B 34aHUN (COOpPY>KEHUN)

O6LWasn cTonmMocTb X
30aHns (CoopyKeHusl)

OkoHoMMyeckas 3 (PeKTUBHOCTb C CUCTEMOWN MOJIHME3ALWUTDI

- O6Lwas cToMmocTb
CTOUMOCTE OCTATONHBIX CTOMMOCTb OpraHM3aummy 3aLmT emgﬁomb.x ooty
[OTEPb C MPUMEHEHMEM + HbIX Mep, BKIoYasi KanutasnbHble = o 3au_w|u_|,eHHorr)o
CPEACTB MOTHME3aLMTbI 3aTparbl, MPOLEHTHYIO CTaBKy 3a
MCMONb30BaHNE AEHEXHbIX CPEACTB, 30aHus (COOpYKeHUsT)

NoTpaYeHHbIX Ha co3gaHne mMep
3aLmnThl, KOIPDULMEHT amopTn3a-
LMK 1 TeXHNYeckoe obcnyxnsaHue.
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Puc. 1.25: lTeHepamop mokoe mosnHull ueHmpa BET

1.8 UcnbITaHWsi KOMMOHEHTOB CUCTEMb!
MOJTHME3aLLUUTbI U 3aLLUMTbI OT UMMYTbCHbIX
nepeHanpsKeHN

B wucnbitatensHom ueHTpe BET BbicokokBanudpuum-
poBaHHbLIMW CcrieumannucTaMmnm MPOBOAATCH UCMbITaHUSA
KOMMOHEHTOB MOSTHMEe3aLWuUTbl U 3aLnTbl OT UMMYMbCHbIX
HanpsXXeHun,

C nomouwpto paspabotaHHoro B 1994 rogy v M3rotos-
nerHHoro B 1996 rogy reHepaTopa CTano BO3MOXHbIM
npoeedeHne ncnbiTaHni Bosgenctanem Toka oo 200 KA.
(Pwnc.1.25).

leHepaTop Obin pa3paboTaH M U3rOTOBMIEH COBMECTHO
¢ Bbicwen TexHuuveckon wkonon . 3ocT (lepmanus).
3a cyeT UHTEHCMBHOW pa3paboTkn M Hay4YHOro COMpOBO-
KOEHUS UCTIbITATENbHOM YCTAHOBKM, OHa DYHKLIMOHMPYET
oonble 20 net 6ecnepebonHO B COOTBETCTBMM C CEroa-
HSALWHMMW HOPMaTUBHbLIMU TpeBboBaHMUAMU K NPOBEAEHNIO
MCMbITaHUN.

Hapsgy ¢ ucnblTaHusaMmn Ha BO34eNCTBME TOKOM MOSTHUM
B UeHTpe BET npoBogsaTtcsa ncnbiTaHns Ha Bo3gencTene
yaapHbIM TokoM go 20 kB.

B ueHTpe npoBoasTCA NCMbITaHWs HOBbIX NpogykToB OBO
Ha aTane paspaboTkm U MoanUKaLUn CyLLECTBYHOLLNX
Ha atane mogepHusaumu. icnbiTaHmsa yCTPOUCTB 3aLunTbl
OT MMMYNbCHbIX NepeHanpsbxeHnn (Y3UIT) nponssogaTca
B cooTBeTcTBUM co cTtaHgaptom FOCT IEC 61643-11-
2013, ucnbITaHUA KOMMNOHEHTOB MornHuesalwnTsl - FOCT
P MOK 62561.1-2014, wucnbiTaHusa pasgenuTenbHbIX
nckpoBbIx paspsagHukos - FTOCT P MOK 62561.3-2014.

Ha mmbpugHoM reHepatope npoBOAAT  MCMbITaAHMSA
YCTPOWCTB 3alUnTbl OT NepeHanpsXeHu, NogcoeanHeH-
Hble K TeNEeKOMMYHMUKALUMOHHbIM U CUrHaNM3auNoOHHbIM
ceTam B cooTBeTcTBUM co cTaHaapTom MOCT IEC 61643-
21-2014

Puc. 1.26: icnbimamernbHasi ycmaHoeKka ¢ OUOKCUOOM cepbl
ueHmpa BET

MpoBoauMbIe B LleHTpe UCMbITAaHUA B COOTBETCTBUU

CO CTaHAapTamu:

» KomnoHeHTbl MmonHuesawutbl no MOCT P M3K
62561.1-2014

» PasgenutenbHble npomexyTtkn no FTOCT P MOK
62561.3-2014

* Cyetumkn monHuii no NMOCT P M3K 62561.6-2014

* Y3UIM no NOCT IEC 61643-11-2013

* YcTpoiicTBa 3alumThbl IMHWUIA Nepegayy gaHHbIX
no NOCT IEC 61643-21-2014

* VcnbiTaHne Ha BO3OENCTBME OKpY>KatoLLen cpeabl
no NOCT 30630.2.5-2013 (HeWTpanbHOe ANUTENbHOE
UCMbITaHWE Ha CTOMKOCTb K COMNSIHOMY TyMaHy)

* WcnbiTaHne Ha BO3AENCTBUE OKpYKatoLlen cpeabl
no NMOCT 30630.2.5-2013 (unknNnyHoe ncnblTaHne
Ha CTOWMKOCTb K CONMSIHOMY TyMaHy)

* VcnbiTaHne Ha BO3AENCTBME OKpY>KatoLLen cpefibl Mo
EN ISO 6988 (SO, - ucnbiTaH1e arpeccuBHoO Cpeaon)

» CteneHb 3awmThl IP no FOCT 14254-2015

* [pegen npoyHocTun npu paspeise no EN 10002-1

Takke NpoBOASATCA UCMbITaHUSA NO cneuunansHbiM Tpebo-
BaHMSIM KIUMEHTOB, KOTOPbIE HE MOKPbIBAKTCSA AENACTBYIO-
LMK CTaHdapTamu:
* mnynbcbl Toka ¢ hopmoit BonHbl 10/350 mke
co 3HaveHusmu o 200 kA
* mnynbc Toka ¢ doopmon BOmnHbI 8/20 MKc
co 3HaveHusamu o 200 kA
* KombuHmnposaHHble nmnynechl (1,2/50) go 20 kB
* KombunHupoBaHHble umnyneckl (10/700) go 10 kB
» OnekTpoycTaHOBKa CONpoBOXaatoLLlero Toka 255 B,
50 Iu, oo 3 KA
* VcnbiTanuns nsonaumm go 5 kB nepem. Toka,
50 'y n go 6 kB nocT. Toka
* VamepeHune Toka NPOBOAUMOCTY pa3psiHUKOB
N Bap1CTOpOB
* [Mpeaensl NPOYHOCTU NpY pa3pbiBeE U NpU CxKaTum
no 100 kH
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1.9 CocTaB KOMMIIEKCHOW CUCTEMbI 3aLLUMUThbI

[ns obecneyeHusi NonHoM 3awmuTbl 06bekTa TpebyeTcs
opraHu3aumsi KOMNIeKCHOW CUCTEMbI, B COCTaB KOTOPOW
BxogaT: (Puc. 1.27)

1. Cuctema BHeLLHEW MOJTHUE3ALLUTbI:
MonHuenpuemMHoe o6opyaoBaHMe U TOKOOTBOAbI
MonHuenpuemHoe obopyfoBaHMe 1 TOKOOTBOAbI HAAEX-
HO ynaBnvBaloT MpsiMble yaapbl MOMHWAM C CUIOW ToKa
B paspsge monHum o 200.000 A n 6esonacHo oTBoaAT
ero K cucteme 3a3eMreHus.

2. Cuctema BHelLHeN MONHMe3alWUTbI: cucTema
3a3emMrneHus

3apaya cucTeMbl 3a3eMIIeHUsi CBOAMUTCS K NPOBEAEHUI0
1 pacnpegenenuto okono 50% oT 3Ha4YeHns Toka MOSHUK
B rpyHTe. OcTaBLllascsa yacTb pacnpenensieTcs nocpea-
CTBOM CUCTEMbI YpaBHMBaHWNS MOTEHLMAMOB.

3. Cuctema ypaBHUBaHUA NOTEHLMANoB

Cuctema ypaBHMBaHUSA noTeHumanoB obpasyeT CBsA3yto-
LLiee 3BEHO MEeXAY BHELLHEN 1 BHYTPEHHEN MoMnHne3aLum-
Ton. OHa cneguT 3a TeMm, 4Tobbl B 30aHUN HE BO3HWUKArNo
OMNacHOM pasHULibl MOTEHLNANOB.

L

4. CucTema 3almThbl OT UMNYJLCHBLIX NepeHanpsHkeHn
CucTtema 3almThbl OT UMMYMbCHBIX NepeHanpsikeHnin 06-
pasyeT MHOrocTyneH4yatbii 6apbep, KOTOPbIA HE CMOTYT
MUWHOBATb HUKaKNE NepeHanpsikeHus.

S e e

oy

=l

L

Puc. 1.27: KomnoHeHmbl MOnHUEe3auumsl U 3auumsl Om UMIMYbCHbIX NepeHanpsixeHud
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Cuctema BHELUHEN MONHMEe3aLnTbI npegHasHa4yeHa
ana ynasliimBaHuAa 1M 0TBoAa TOKa NpAMoro ygapa morsi-
HUM 1 obecneyeHus I'IO)KapOGG3OI'IaCHOCTI/I 34aHunA.
MonHmenpmeMHoe OGOpy,EI.OBaHVIe, ABndalowleeca or-
TUMaribHON TOYKOM yoapa MOJiH1UK, 4epes3 TOKOOTBOAbI
COEOVHEHO C CUCTEMOM 3a3eMeHUs. MOJ'IHVIeI'IpVIeM-
HUKKN o6pa3yl0T 30HbI Ge30MacHOCTH, KOTOpPblE€ MOryT
ObITb onpegerieHbl, Hanpumep, nocpeacrtsoM Tak
Ha3blBaEMOro MeToAa KaTsLLENCS chepbl.

Momumo MOJTHUENPUEMHUNKOB 1 TOKOOTBOAOB, K BHELL-
HEN cuUCTEME MOJSIHME3aLWMTbl OTHOCUTCH CcuUcTema
3a3eMIIEHNA.
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2. Cuctema BHeLIHen MOMNHNe3aLLnTbI

Cuctema BHellHel MOInHMe3awmnTbl COCTOUT U3 MOJTHUe-
NPUEeMHUKOB, TOKOOTBOAOB M CUCTEMbI 3a3eMreHuns. bna-
rogapsa MM OHa BbINOJTHAET Tpe6OBaHVIF| no ynaeliMBaHUIO
NpsSIMbIX yAApOB MOSHUM, OTBOAY TOKa MOMHUWM U €ero
pacnpegenexuto B 3emne. (Puc. 2.1)

agBa 2 | Cuctema BHellHeN MOJTHUE3ALWUTbI

2.1 MonHuenpnemMHukn

Mpy HamMYMU NPaBUBHO CMPOEKTUPOBAHHOMO MOJTHM-
ernpueMHmnka BEepOSITHOCTb MPOHUKAHMSA B 34aHUe Toka
MOMHUM  3HAYUTENbHO CHKaeTcs. MonHuenpueMHum-
KM MOTyT COCTOSITb M3 N0OON KOMOMHALMKN CreayroLwmx
3MEMEHTOB: - CTEpPXHel (BKItouasi OTAeNbHO crosiue
MayThbl); - MOABECHbIX TPOCOB; - MOMTHUENPUEMHOW CETKM.

Mpu HanuuuM NpPaBWUnbHO CMPOEKTUPOBAHHOIO MOMHM-
ernpunemMHmnka BepoOATHOCTb MPOHWKAHUA B 30aHME TOKa
MOSIHUM 3HaYUTENbHO CHUXaeTcsi. MornH1enpueMHUKN
MOTyT COCTOSATb W3 mobON KOMOWMHAUMKM CReayroLwmx
SMIEMEHTOB: - CTEPXHEN (BKMoYasi OTAENbHO CTosiLLue
MauTbl); - MOABECHbLIX TPOCOB; - MOMTHUENPUEMHON CETKN.

n MonHunenpremHmk

E TokooTsoA

B Cuctema 3asemneHus

Puc. 2.1: KomnoHeHmMbI cucmemb! 8HeUwHel MOonHue3auwumsi
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3alLMTHLIA yron OTHoCUTENbHO pasmepa h,

3alNTHBIN yron oTHocuTenbHo pasvepa h,

h; [BbicoTa 3g0aHus + BbICOTa MOSTHUENPUEMHOTO CTEPXHS

h, [BbicoTa MOMHMENPUEMHOTO CTEPXKHS

Q4,5 | 3aWwmTHLIN yron

r |paauyc katsiiencs coepbl

m LUI/IpI/IHa A4eek MOI'IHVIeI'IpMeMHOf"i CeTKn

Puc. 2.2: lNpoekmuposaHue ¢ ucronb308aHUeM Memodos 3aluumHo20 yerna, MOTHUernpueMHoU cemku
u memoOda kamsuwjeticsi cchepbl

Cuctema 2.1.1 MeTtoabl NMPOEKTUPOBAHMUA MOJSIHUE-

NnpUeMHUKOB

B 3aBMCMMOCTM OT NpaKkTU4ECKON OLEHKN CTPOUTENBHOIO

COOpY>KeHWs BbIOMpaeTca 0auH 13 cneayLwmnx MeTo4oB

NPOEKTUPOBAHUSI UMW X KOMOUHaLUNS:

* MeTon katdawelica cdepbl (0COBEHHO noaxoauTt Ans
KOMMIIEKCHBIX YCTaHOBOK)

* MeTton 3awmTHOro yrma (MpocTtoe MpOeKTUpOBaHUe,
HanpumMep, AN MOMTHMENPUEMHbIX CTEPXHEWN)

* MeTog MOMHMENPUEMHON CETKM (MPOCTOE MPOEKTUPO-
BaHWe, HanpuMep, 4N NAOCKMX Kpbiw). (Prc.2.2)
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5 km

2 km

n 3alyyLieHHas 3oHa

E 30Ha, HaxoasLascs noa yrpo3oii yaapa

Puc. 2.3: nekmpo-eeomempuyeckas Moders/Memod kamsuwelics cehepabl

2.1.1.1 MeTop kaTtawenca ccepsbl (Puc. 2.3)

B pesynbrate pacnpeneneHusi 3apsifioB BO3HUKAET pas-
HOCTb MOTeHLMarnoB Mexay obnakom 1 3emnen, 4to npu-
BOOUT K MOSIBMEHMIO paspsga C NMAepoM MonHuu. U3
pa3HbIX TOYEK, TaKMX Kak JepeBbs, JOMA UMW aHTEHHBI,
BCTpPEYHble pa3psiabl MOMHUEOTBOAA 3anyCKaloTCs B Ha-
npaeneHnn nuaepa monHuu. B Touke, BCTpeYHbIV paspsag,
KOTOPOWM MepBbIM AOCTUraeT nuaepa MOMHUKU, BO3HWKa-
€T KOHeyHoe npobuBaHue. B cooTBETCTBMU C 3TUM BCe
TOYKM Ha MOBEPXHOCTM Chepbl C pagnmycom npobUBHOrO
NpoMeXxyTKa ¥ NAEPOM MOFMHWUM B LLEHTPE AOIMKHbI ObITh
3alyLleHbl OT NpsAMOro yaapa monHun. Jta cdepa B
JanbHenweMm umeHyeTca KaTtswewnca cdepon. Paguyc
KaTswencs cdepbl onpeaensaeTcst No Krnaccy MorHuesa-
LWnThl 3alumwaembix 3gaHun. (Puc. 2.4)

agBa 2 | Cuctema BHelLHeN MONTHUE3aLWNUTbI
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Knacc monHuesawmThbl Panuyc kaTswwencs ccepbl
(LPL = lightning protection level)

| 20m

1] 30m

1 45 m

\ 60 m

BRI

Puc. 2.4: Paduyc cehepbl MOMHUU 8 3a8UCUMOCMU OM Kriacca MOJIHUe3auumal

Mpu nomowm coBpeMeHHbix CAD-nporpamm (cuctemsbl
aBTOMaTU3MPOBAHHOIO  MPOEKTUPOBaHUS)  BO3MOXHO
nepekaTbiBaHne cdepbl B TPEXMEPHOM NPOCTPAHCTBE MO
BCEW 3alMLiaemMon ycTaHoBke. Tak, Hanpumep, y 3aa-
HUIM C Knaccom MonHuesawmThl | cdepa conpukacaet-
CSl C MOBEPXHOCTSIMU U TOYKaMu, B TO BpeMs Kak y 3da-
HUI ¢ knaccom 3awmtel |l (Mnu cooTBeTcTBEHHO Il Mnn
IV) oHn pacnonoxeHsbl elle B 3awuiieHHon 3oHe. (Puc.
2.5) B pamkax metoga Katswencst ccpepbl 3alumilaemMas
yCTaHoBKa MOXET nogpasfensaTbcs Ha pasnuyHble 30HbI
BHeLUHel monHuesawmTel («Lightning Protection Zones»
= LPZ wn knaccel monHuesawmtbl «Lightning Protection
Level» = LPL:

LPZ 0,
OnacHocTb NpAMbIX yaapoB MOJTHUN 1 YyIrpo3a CO CTOPOHbI
BCEero 3rekKTpoMarHMTHOro nossa MOonHun.

LPZ 0,

NmeeTca sawpyTa oT NpAMbIX YAapOB MOMHWW, OAHAKO
CYLLIECTBYET Yrpo3a CO CTOPOHbI BCEMO 3MEKTPOMAarHUTHOTO
Nonsi MOHUM.

YkasaHue

[na  CTpOMTENbHbLIX COOPYXEHWR, BbICOTA KOTOPbIX
npeBsbIlIaeT paguyc wapa MOMHWUW, CyLecTByeT yrposa
BOKOBbIX YAApOB. Y CoopyxeHuit BeicoTol h < 60 m Bepo-
ATHOCTb BOKOBOTO yAapa HecyLlecTBeHHa.

os0 Il

YkasaHue

[na cTpouTenbHbIX COOPYXEHWI, BbICOTa KOTOpPbLIX npe-
BbILLAET paguyc cdepbl, CylwecTByeT yrposa OOKOBbIX
yaapoB. Y coopyXeHun BblcoTon h < 60 M BEpOATHOCTb
6GOKOBOrO yAapa HecyLLeCTBEHHaA.

Puc. 2.5: Memod kamswelicsi cghbepbl U 8bimeKarowue u3
Hea20 30HbI MorHue3awums! (LPZ)
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Puc. 2.4: Puc. 2.6: Memod ckamsuwelicsi copepbl (MemMHO-cepble ydacmku Haxo0simces nod yeposol ydapa)

3awmiaemoe 3aaHme JOMKHO OCHALLATLCA MOMHUENpu-
eMHVKaMu Takum obpasom, 4Tobbl ccpepa ¢ paguycom,
yKa3aHHbIM B COOTBETCTBUW C KIIACCOM MOSHUE3aLUNThI
(cm. Puc. 2.6), He morna kacaTbcs 3gaHus. Ha TemHo-
CepbIX yyacTkax AOMKHbl ObiTb yCTAHOBMEHbI MOMHWe-
NPUEMHWUKMN.

Mpn nomowm metoda kaTsawenca cdepbl MOryT ObiTb
onpefeneHbl pas3Mepbl TpebyeMbiX ANUH MOMHWenpu-
€MHBIX CTEPXHEN, a TakKe PacCTOAHUS MeXQy MOnHue-
npuemMHbiMu ctepxHamu. (Puc. 2.7, Puc. 2.8) VIx Heob-
X0OMMO pacronaratb TakMm obpasom, 4Tobbl Bce 4acTu
3alUMLLAEMON YCTaHOBKM HaxXO4MINUCh B 3aLLUTHOW 30HE
MOTMHUeNpUeMHUKa.

n MornHnenpremHbIn cTepxeHb

n Panuyc ccepsi

Puc. 2.7: 3awumHas 30Ha MOHUENPUEMHO20 CMEPXKHS
HaocHoee Mmemoda co30aHus wiapa MOIHUU

@ oBo
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3awmTa KpoBenbHbIX HAACTPOEK NPY NOMOoLLU

HEeCKOJIbKUX MOJIHMenpueMHbIX CTep)KHeﬁ

Ecnv ans 3awmtbl o6bekTa ncnonb3yeTcs HeCKONbKO MOrT-
HMEenpUeMHbIX CTepXHeW, HeoBXoAMMO y4uTbIBaTb rMy6u-
HY MPOHWKHOBEHUS MEXAY MOSTHUENPUEMHBIMU CTEPX-
HaMW. [Ona aToro crnegyeT BOCMOMb30BaTbCA KpaTKuM
0630poM, NpeacTaBneHHbIM B Tabnvue 2.1, unu cnegyto-
Len doopMyrnow Ans pacyeTa rnyOuHbl IPOHUKHOBEHUS:

Imy6uHa NPOHMKHOBEHMS

Papuyc coepbl

BREa

PacctosiHue Mexay MonHuernpueMHuKamun

Puc. 2.8: ImybuHa npoHUKHO8eHUS (p) cchbepbl MeXOY MOSTHUENPUEMHBLIMU CMePXHIMU

PacctosHue mexay mon- ([nyb6uHa npoHUKHoBeHUs, | nyouHa NpoHUKHOBEHWS, | Fny6uHa npoHMKHOBeHUS, |[My61Ha NPOHNKHOBEHMS,
HuenpuemHukamu (d) B M|knacc monHuesawmtbl |, [knacc monHuesawmthl ll, |knacc monHuesawmThl lll, |knacc monHuesawmTsbi 1V,
wap MonHuu: r=20 m wap MonHuu: r=30 m wap MosHuu: r=45 m wap MosiHuu: r=60 m
2 0,03 0,03 0,01 0,01
3 0,06 0,04 0,03 0,02
4 0,10 0,07 0,04 0,04
5 0,16 0,10 0,07 0,05
10 0,64 0,42 0,28 0,21
15 1,46 0,96 0,63 0,47
20 2,68 1,72 1,13 0,84

Tabnuua 2.1: [MybuHa npoHUKHOBEHUS (p) Mo Knaccy MonHuesauwumsl 8 coomeemcmesuu ¢ MOK 62305

os0




ﬂ 3aLyunTHbIA yron

H PaspgenutenbHbin nHTepBan

agBa 2 | Cuctema BHelLHeN MONTHUE3aLWNUTbI

Puc. 2.9: BawumHbill yeon u pa3denumerbHbll UHMepsan Ha ghomozanb8aHUYECKol ycmaHo8Ke

2.1.1.2 MeTop 3awmTHoro yrna (Puc. 2.9)

MpuMeHeHne meToda 3alIMTHOMO Yyria PeKoMeHOyeTcs
TONbKO ANS MPOCTbIX UMM HEGOMbLUMX 30aHUIA, a Takke
ONst OTAENbHBIX YacTe 3aaHuns.

MeToz 3aLiMTHOrO yrna onTMMaribHO NoAXoauT ANs pas-
MeLLEHNS MOTHMENPUEMHbIX CTEpXHel, npeaHasHadeH-
HbIX ANS OOMONMHUTENbHOW 3alMThbl NNLL HEKOTOPbIX
BbICTYMNaOLLMX YacTei 30aHUs UK KOHCTPYKUMIA, U Oo-
MOMHAET MeToAbl KaTswenca cdepbl UM MOMHUenpu-
€MHOM CeTKW, KoTopble obecneynBaoT 6a3oByH0 3aLLUTY
BCETO 3aHusl.

Bce kpoBenbHble HaACTPOWKM AOMKHbI ObITb 3aLUULLEHbI
MOTMHUENPUEMHBIMU CTEPXKHSAMM. [Ins aToro HeobxoaAMMo
cobntojath pasgenuTenbHblid MHTepBan (S) Mexay 3a-
3EMJIEHHbIMU KPOBESbHbLIMY HaACTpoOMKaMu U MeTansu-
YeCcKUMU cUcTeMamMm.

Ecnu kpoBenbHasi HaacTpoika MMeEET TOKOMpoBoasiliee
npoforkeHve, Bedyllee B 3aaHue (Hanpumep, Takoe Kak
TpyGa 13 HepXaBerloLlei cTanu, CoeauMHeHHasi ¢ cucTe-
MOV BEHTUNALMM UM KOHAULMOHEPOM), TO NP YCTaHOBKe
MOJTHUENPUEMHMKA CliedyeT BblaepKaTb pasgenuTenbHbIin
WHTEpBar (S) Mexay MOIHUENPUEMHUKOM 1 3aLLMLLaeMbIM
obbekToM. Bnarogapsi aToMy pasgenuTensHoMy UHTepBa-
Ny HaZexHO MpeaoTBpallaloTcs NPoGoi Toka MOSHUN W
ornacHoe UckpoobpasoBaHye.

@l oBo
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3almTHbIN yron

LPZ 0,: yrposa npsMbIx yaapos MOMHAK

LPZ 0,: nmeeTca 3awumta oT NPAMbIX yAapOB MOSTHUK,
0fHaKo CyLLecTByeT yrpo3a

h,: BbICOTa MOMHNENPUEMHOTO CTEPXHS

Puc. 2.10: PaccyumaHHasi Ha OCHO8e YrpouweHHO020 Memoda 3alyumHo20 yana 3awumHas niouwadb MOMHUEeNpPUEMHOZ0
CMEPXKHSI.

3alwmTHbLIN yron (a) MOMHUENPUEMHOrO CTEPXHS Ba-

Knacc monHuesawumrbl 3awWmTHbIA yron o ans
pbMpyeTcs B 3aBMCUMOCTW OT Kracca MOJTHUEe3aluThl. MOJSTHUENPUEMHBIX CTEPXKHEN
BawuTtHbI yron (a) ana Hanbornee pacnpoCTpaHeHHbIX ANVHOMN A0 2 M
MOJTHUENPUEMHbIX CTEPXKHEN AMMHON 40 2 M MOXHO Hau- I 70°
T B Tabnuue. (Tabnuua 2.2)

B KkayectBe 3aWwMTHbIX 30H MOryT paccmaTpuBaTbCs I 2
OFPaHUYEHHbIE TOPU3OHTANIBHOW MMIOCKOCTBIO  Y4acTKu 11l 76°
(kpoBenbHas MOBEPXHOCTb) U MOKPbITbIE KOHYCOM 30HbI. "
(Pvic. 2.10) v &

Tabnuya 2.2: 3awumHbIl y2051 Mo Knaccy MorHue3awumsl
8 coomeemcmeuu ¢ MOK 62305-3 dna monHuernpuemMHbixX
cmepxxHel dnuHol 9o 2 M
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| [OnvHa 3gaHus

m UJMpI/IHa Aveek MOJ'IHI/IeI'IpVIeMHOVI CEeTKU

Puc. 2.11: Memod mornHuernpuemMHol cemku Ha rniockol Kpbiule

2.1.1.3 MeTtoa monHuenpuemHown cetku (Puc. 2.11)
PacnonoxeHue fA4eek MOITHUENPUEMHOMN CETKMN
LupuHa siyeek MOMHMENPUEMHON CETKU MOXET Bapbu-
poBaTbCs B 3aBMCMMOCTWM OT Kracca (kateropuu) morn-
HMes3almMTbl 30aHns. B Hawem npuMepe 3gaHue nMeet
Krnacc monHuesawmTsl lll. Tem cambiM WprHa sdeek m
He gormkHa npesbiwaTb 12 x 12 m cornacHo P 34, 10 x
10 m cornacHo CO 153 n 15 x 15 m cormacHo M3K 62305.
OBO beTttepMaHH pekoMeHAyeT OpUEeHTUPOBAaTbCH Ha
3Ha4yeHus CO 153 gns obecneyeHns BbICOKON BEPOSTHO-
CTV 3aLWNThI 34aHMSA (COOPYXKEHMUS).

Knacc (kateropwms) Pa3mep A4eliku cornacHo Pa3mep A4eliku cornacHo Pa3mep A4eliku cornacHo

MOJTHMe3aLWUTbI PO 34.21.122-87, m CO 153-343.21.122-2003, m M3K 62305, m

| oTAeNbHbIMM 5x5 5x5
MOSTHMEMMPUEMHMKaMM

I 6x6 10x10 10x10

1l 12x12 10x10 15x15

\Y He NpeaycMOTPeHo 20x20 20x20

Tabnuya 2.3: Paavep siyeek 8 3agucumMocmu om Kracca (Kkameaopuu) MorHuUe3awumal
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20 %

80 %

n ‘ BbicoTa 3gaHusa h > 60 m

n KomneHcaTop TemnepaTypHOro paclumpeHust

Puc. 2.12: Memod mornHuenpueMHol cemku U 3awuma om
bokoeozo ydapa

3awmTta ot 60KOBOIrO yaapa
Ecnu BbicoTa 3aaHus 6onblue 60 M, OCHOBHas YacTb BCeX
yAapoB MOJTHUKM NPpUXoanTCca Ha BEPXHIOK YacTb 3,anvu7|,
rOpM30HTanbHble NepeaHve Kpasi 1 yrnbl 3gaHus. U tonb-
KO HECKOSbKO MPOLEHTOB BCEX YAAPOB MOSHUM MPUXO-
ANTCS Ha ero GOKOBYHO YacTb.

CnepoBaTtencHo, cneayet yaensaTb BHUMaHue ycTaHoBKe
OOKOBOW CUCTEMBI MOSTHUENPUEMHUKA HA BEPXHEN YacTu
BbICOKMX 34aHui (06blMHO Ha BbICOTE, COCTaBrisOLEN
20 % BbIcOThI Bcero 3aaHuns) (Puc.2.12).

os0 Il

E 3axum

Puc. 2.13: MonHuenpuemHasi cemka C KOMIEHCamopom
mewmnepamypHO20 paclupeHus

2.1.2 A3meHeHue pgnuHbI, 0GyCroBrieHHOe Temmnepa-
Typon

Mpn BbICOKMX Temnepartypax, Hanpumep, rneToMm, name-
HAeTCA AnUHa MONHMENPUEMHUKOB WM TOKOOTBOAOB.
Takne M3MeHeHUust OnvHbI, OOYCIOBMEHHbIE Temnepary-
poOW, OOIMKHbI y4UTbIBaTLCA MpU MOHTaxe. KomneHcato-
pbl TeMnepaTypHOro pacLUMPeHNsi YCMELWHO BbINOMHSAT
CBOIO 3agady 3a CYET cBoeln S-obpasHol reomMeTpun unm
npUMeHeHWs1 TMbKoro NpoBodHUKa B coctaee. (Puc. 2.13)
Ha npakTtuke cebs 3apekomeHaoBanu cnegytoLLme ykasaH-
Hble B Tabnuvue 2.4 nHtepsanb! 415 NPUMEHEHUS KOMMEH-
caTtopoB TemnepaTtypHoro yanuHeHns. OBO bettepmaHH
pekoMeHAyeT ycTaHaBnuBaTb KOMMeHcaTopbl ¢ warom 20
METPOB BAOSb NPAMOrO y4acTka MOMHUENPUEMHOW CETKM.

Matepuman WHTepBanbi Mexay KOMMeH-
caTopamMu TemnepaTypHoro
paclmnpeHusi, M

Cranb 15

HepxaBetowwasn cranb 10

Menb 10

AntomMuHniA 10

Tabnuya 2.4: KomneHcamopbl memMrepamypHo20 pacluu-
peHus
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2.1.3 BHelwHAA MonHMe3awmTa ans KpoBesribHbIX
HaAacTpoek

B cootBetcTBUM ¢ MOK 62305 He TpebytoT fononHUTENb-
HOW MOSHME3aLLMTbl KPOBENbHbIE HAACTPOMKK, pa3Mepsbl
KOTOPbIX HE MPEBLILLAIOT YKka3daHHbIX B Tabnuue 2.5.

MeTannuyeckme BblCOTa Haj YpPoBHEM Kpbiwn 0,3 m;
KOHCTPYKTUBHbIE AeTanm o6bLas nnowaap HaacTpoiiki 1,0 m?;
KpbILWn OnuHa HagcTporkn 2,0 M.

Henposopasiumne 0,5 M Hag MOTHMENPUEMHUKOM
KOHCTPYKTUBHbIE AeTanm
KpbILLY

Tabnuya 2.5: IHmezpuposaHue KposesibHbiX HAOCMPOeK

"o TN 7 W,
Jo ] j e i

MonHue3awjuma ceemoaspayuoHHbIx hoHapell u Opyaux HadCcmpoeK Ha Kpoere mopeo8o-passeriekameribHo20 ueHmpa
«Meza NpurH Kypck», 2. Kypck, Poccusi

@l ©s0
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Puc. 2.14: EcmecmeeHHble KOMIMIOHEHMbI (30ech.; Memarniu4yeckoe o2paxoeHue Kpbiliu)
cucmembl MonHue3awumsl, MOK 62305-3

2.1.4 Ucnonb3oBaHue eCTeCTBEHHbIX KOMMOHEHTOB
Ecnu Ha Kkpbllwe Haxo4aTCst TOKOMPOBOASLLNE SNTEMEHTbI,
TO uenecoobpasHo MCMonb3oBaTh UX B KayecTBe ecTe-
CTBEHHbIX MOSTHMENpPUEeMHNKOB. (Puc. 2.14)

EcTecTBEHHBIMM KOMMOHEHTaMW CUCTEMbI MOITHUE3ALLMUTBI

B cootBeTcTBUM ¢ MOK 62305-3 TMOryT Cny>XuTh:

* 0OLIMBKA U3 METANNMYECKMX NIUCTOB (Hanpumep, aTTuk);

* MeTasnnM4yeckMe KOMMOHEHTbl (Hanpumep, Oarka,
cnnowHas apmarypa);

* MeTannuyeckMe 4acTu (Hanpumep, CTOYHble >xernoba
ANs OOXOEBOW BOAbI, AeKOpaTUBHbIE 3MeMeHTbl Unv
orpaxaeHus);

* MeTannu4yeckue Tpybbl 1 pesepByapb;

os0

MMpn aTOM coeavHeHve mMexay TakUMW KOHCTPYKUUSMU
30aHUSI AOIMKHO ObIThb BbIMOMHEHO HAAEXHO B pacyéTe Ha
Jonryto akcnnyatauuto. PekomeHOoBaHO MCNonb30BaTh
TBEPAYIO Mariky, CBapKy, cnnwmBaHme, danbueBaHue,
NPVBMHYMBaAHUE MU 3aknenoyHoe coeguHeHne. OCHOB-
HbIM TpeboBaHMe Takoro MeTofa - OTCYTCTBME TOKOMPO-
BOAOALLEro COeAMHEHUS, aYLLEro B 34aHue.

Knacc momnHunesalwmTbl B JaHHOM Criydae He MMeeT 3Ha-
YeHus Npu BbIOOpe eCTECTBEHHOTO MOSTHUENPUEMHYKA.

He 3aBucswMe oT Knacca 3awmTbl NapaMmeTpbl:

* MUHUMarnbHas TOMWMHA METannM4yecknx JNIMCTOB WUNn
MeTannMyeckmx Tpy6 y MONMHMENPUEMHIKOB;

* MaTepuarbl U UX 3KCMNIyaTaunoHHbIE YCIOBUS;

* MaTtepwuarbl, opMa ¥ MUHUMarbHbIe pasMepbl MOMHU-
enpreMHUKOB, TOKOOTBOAOB 1 3a3eMnuTeneit;

* MUHUManbHblE pa3Mepbl COeAUHUTENBHBIX MPOBOAHWNKOB;
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Puc. 2.15: Bo3amMOxXHO€ UCrofIHEHUE COeOUHEHUSI Memasilud4ecko20 3aujUmHo20 oz2pax0eHus
npu nomouju 2ubkoz2o npoeooHUKa

[nsa coeouHeHUs KpPOBESbHbIX 3f1EMEHTOB CyLUEeCTBY- MeTannuyeckne 3aluUTHblE OrpaxaeHuss AOna  3alm-
I0T creuunarnbHble KOMMOHEHTbl CUCTEMbI, CMOCOOHbIE Thbl Hapy>|<H017| CT€Hbl MOryT NPUMEHATbCA B KayecTBe

BblaepxaTb TOkM MomnHuu (Puc. 2.15) €CTeCTBEHHOIO KOMMOHEHTa MOJIHMENpPUEMHUKA B TOM
Cnocob KpenneHusi BoIbupaeTcs B 3aBUCMMOCTM OT MaTe-  Cllyyae, ecrnv [oMnyckaeTcs neperopaHve matepuana B
pvana kposenbHoro anemexTa (Puc. 2.16) TOYKM ydapa MofHuK. VHaye U BO BCEX WHbIX Crydasx

HeobXxoOMMO PYKOBOACTBOBAaTbCH COOTBETCTBYIOLLMMM
napametpamu (Tabnuua 2.6)
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2.16: [Mpumepbl coeOUHEHUSI MeEMarIUYECKO20 3aljUmHO20 02paxK0eHUs

4 rnyxuve 3aknenkn guameTpoMm 5 mm

5 rmyxux 3aknenok guametTpom 3,5 Mm

2 rnyxve 3aknenku aguameTpom 6 mm

2 rnyxuve 3akrnenku aguameTpoMm 6,3 MM 13 HepxKaseto-
wen ctann V2A

> J -~ 1

Matepuan TonwwuHa t, Mm (NpepgoTBpalwjaeT
npoabipsABrvYBaHue, neperpesB
1 BOCMIamMmeHeHue)

TonwmHa t, MM (ecnu npegoTBpaLieHne
OT NpoAbLIPSIBNINBaHNS, Neperpesa unm
BOCMMIaMeHeHUs1 He UMeeT 3Ha4eHusl)

CauHel|, - 2,0
Cranb (HepxaBetoLLasi/ OLMHKOBaHHas) 4 0,5
TutaH 4 0,5
Menb 5 0,5
AMIOMUHUI 7 0,65
LinHk - 0,7

Tabnuya 2.6: MuHumanebHas monuwjuHa MemasiudecKux JIucmos uau Memarsiudeckux mpy5 8 MOJIHuUeripueMHukKkax

8 coomeemcmeuu ¢ IEC 62305-3, knacc 3awjumsi cucmemMbl MonHuesawumsi (LPS): ¢ | no IV
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Puc. 2.17: CobnodeHHbIl pasdenumernbHbil UHmMepsarn (S) Mexdy moKkoomeoOHbIMU ycmpolicmeamu U KpO8eslbHbIMU

2.1.5 PaspgenutenbHbIA MHTEpBan (s)

OnekTpuyeckasi M3onAUMA MeXay MOMHUENPUEMHUKOM
UM TOKOOTBOAOM W MeETanM4eckuMu 4acTsamu 30aHui
(coopy»eHuin), MeTannM4YecknMm yCTaHOBKaMm U BHYTPEH-
HMMKW CUCTEMaMM MOXET OCYLLECTBNATbLCS NMOCPEenCTBOM
obecnedveHns 3a3opa Mexay 4YacTamW, NPEeBbILIAKOLLMMN
no pasmepy pasgenuTenbHbln nHTepsan s. (Puc. 2.17)
Mpu Hanuuum JOCTaToMHO OONbLIOrO UHTEpBana Mex-
Oy NPOBOAHWMKOM, MO KOTOPOMY MpOTEKaeT TOK MOITHUMU,
W MEeTannmM4yeckuMy 4acTaMu 34aHWsi ONacHOCTb UCKPO-
0bpa3oBaHWs NPaKTUYECKN UCKITIOYEHa.

KoMnoHeHTbI ¢ NpsiMbIM NPUCOeAVHEHNEM K CUCTEME
MoOnHUue3alWwmTbl (MonHUeoTBOAY)

BHyTpu 3gaHuii co CNMOLWHbIMW, apMUPOBAHHLIMU CTe-
HaMn W1 Kpblllamy WNU CMMOWHBIMA MeTannyeckumMmm
dacagamm 1 MeTannnyeckMmn Kpbilamu cobntogeHvie
pasgenuTensHOro MHTepeana He obsasatenbHo. Metan-
fMYeckne KOMMOHEHTbI, HE MMeloLMe TOKOMPOBOASLLE-
ro NPOAOIMKEHWs, Bedyllero B 3alluliaeMoe 34aHue,
N pacrnoroXeHHble Ha paccTosHUM MeHee 1 meTpa oOT
NPOBOAHMKA BHELUHEN MOMNHMEe3almnTbl, AOMMKHbI Hanps-
MYyl0 COedMHATbCA C MonHueoTBogoM. Cioda OTHOCAT-
€A, Hanpumep, MeTannMyeckme peLlueTku, Asepu, Tpyobl
(c HeBO3ropaeMbIM MU B3pbIBOGE30NAaCHLIM HaMOMHEHN-
€M), anemMeHTbl acagos 1 T.4.

@ ©s0
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Puc. 2.18: Tokoomeod MmorHue3awumsl Ha 8000CMOYHOM
cmosike

Mpumep ucnonbsosanua 1: MonHuesawura (Puc. 2.18)

Cutyauus

MeTtannuueckne KOHCTPYKLMK, Takme Kak MOHTaXHble
kapkachbl (Puc. 2.19), pelueTku, okHa, Asepu, TpyObl (C He-
BO3ropaeMbIM U B3pbiBOOEe30MacHbIM HaMomHeHeM)
Unu anemeHTbl pacaga 6e3 TokonpoBoAsALLEro NPoJos-
XXEHUS, BeOyLLero B 34aHue.

PeweHune

CoefviHeHWe MOSHNeOTBodA C METanM4yeckumm areMeH-
Tamu KOHCTPYKLMU.

os0

Puc. 2.19: lNpsamoe npucoeduHeHue ghomoaarnb8aHU4eCcKoe0
MOHMaXXHO20 KapKaca K mokoomeody MorHue3awjumai




Puc. 2.20: N3onuposaHHas MorHue3awjuma C 8bINOofIHEeH-
HbIM [0 HopMaM pa3denumeribHbIM UHMeps8anom (S)

Mpumep ucnonb3oBaHua 2: KpoBenbHble
HaacTpouku (Puc. 2.20)

Cutyaums

KoHauumoHepsl, hoToransBaHWYeckne yCTaHOBKN U dMekK-
TPUYECKNE CEHCOPbLI/MCNONHUTESNBHBIE MEXaHU3Mbl UMK
MeTannmM4yeckme BeHTUNSALMOHHbIE TPYObl C TOKONPOBOAS-
LLMM NPOAOSKEHNEM, BEAYLLMM B 30aHME.

PeweHue
M3onupoBatb NOCpeacTBOM pasaenmTerisHoro uHTepaana (s)

YkasaHue
YynTbiBaTh MHOYKTVBHBLIE BBOAUMbIE NEPEHANPSIKEHNS.

agBa 2 | Cuctema BHelLHeN MONTHUE3aLWNUTbI

ki 3aBucuT oT Bbl6paHHOr0 Krnacca cUMCTeMbl MOMnHUe3alwnThbl

kc 3aBu1CUT OT TOKa MOJTHUY, npoTeKkarulero B TokooTBoaax

k 3aBucut ot mMaTtepuvana arnekTpu4eckon n3onsaumm

L(m)| BepTukanbHoe paccTtosiHMe OT TOYKU, Ha KOTOPOW JOSHKEH
ObITb OnNpeaeneH pasgenvTenbHbI MHTepBan s, 4o bnusne-
Xale TOYKM ypaBHMBaHNSA NOTEHLManos

®opmyrna pacdema pa3deniumeribHO20 UHmMepeana

@l ©s0
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LWarn pna pacyeta pasgenutenbHoro nHTepsana B coorBetcTBum ¢ IEC 62305-3

LWar 1
Onpepenutb 3Ha4yeHune koacpcmumenTa k,

* knacc sawuTsl | k = 0,08
* knacc sawuTsbl Il: k = 0,06
* knacc sawusl I v IV: k = 0,04

Lar 2
Onpegenutb 3Ha4YeHue KoathcpuumenTa k_
(ynpoulieHHas cuctema)

* 1 TOKOOTBOA

* (TOMbKO B Cry4ae M30NMPOBaHHO CUCTEMbI MOMHMe3aWwmThI): k= 1
* 2 Tokooteoaa: k = 0,66

* 3 TokooTBOAa U BonbLue: k= 0,44

3HayeHns OencTBUTENbHbI AN BCeX 3asemnuTtenei tuna B, a Takke
Ans Tex 3a3eMnuTteneit Tuna A, y KoTopbiX CONPOTUBIEHNE 3a3eMIIEHNS
OTNNYaETCS OT COMPOTUBIIEHUSI COCEAHMUX 3a3EMMSIOLLMX 3TIEKTPOAOB
He 6onee Yem B 2 pasa, MHa4e HeoBxoanMO NpuHATL k= 1.

Lar 3
Onpepenutb 3Ha4yeHmne koacpcmumenTa k

* Martepuan - Bosagyx: k=1
* Martepuan - 6eToH, kupnuy: k= 0,5
+ CTepXHu CTeKNonnacT1koBble anekTpousonsauunoHHsie OBO: k = 0,7

anI NCNOoNb30BaHUN HECKOJIbKUX U30NALMOHHBIX MaTeprarnoB
Ha NpakTuke npumMmeHdaeTca MMHUMaribHoe 3Ha4yeHne km

Lar 4
Onpenenutb 3HaveHue L

L—aTo BepTUKaribHoe pacCcTtoAHne OT TOYKK, Ha KOTOpOl71 [OIKeH 6bITh
onpegeneH pa3£leJ'IVITeJ'|bell7l nHTEepBans, oo Grnvanexaluen Touku
ypaBHMBaAHUA NOTEHLMANOB.

Tabnuya 2.7: Pacyem pasdenumernbHO20 uHmepsana ¢ coomeemcmsuu ¢ IEC 62305-3

Mpumep cTpoUTENLHOrO COOpYKeHUs!

UcxogHasa cutyauus:

» Knacc monHuesawuhi Il

» 3paHue c bonee 4yem 4 TokOoOTBOOAMMU
* Marepuan: 6eToH, Kupnmy

* BbicoTa/Touka, Ha KOTOpOI7I [OKeH ObiTb onpenerneH

pasgenutenbHbln nHTepsan: 10 m

OnpepgeneHsbl criegylowme 3Ha4YeHUA:
- k. =0,04

- k =044
-k =05
cL=10Mm

Pacuer paspgenuTenbHOro MHTepBana:
s=k xk/k xL=0,04x044/05% 10 M=0,35m
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2.1.6 BeTpoBas Harpy3ka

BoT yxe Heckorbko AecaTuneTuin BeTpoBas Harpyska npu
BHELLHEeW MOrfHMe3allmTe SBASETCS BaXXHbIM BOMPOCOM,
paccmatpuBaeMbiM Ha npoussoactee OBO Bettermann.
Ha ocHOBe MHOroYMCrieHHbIX WUCCEeAoBaHUA U MHOro-
neTHero onbiTa B obrnact pa3paboTok HamMy co3gaHbl
MOZernu pacyeToB 1 CUCTEMbI MOSTHUENPUEMHbIX MayT.

B cootBetctBum ¢ CI1 20.13330.2016 «Harpysku n Bo3-
AencTBusa», Ha Tepputopun Poccun BblgeneHo 8 BeTpo-
BbIX PanoHOB.

LWar 1: BeTpoBble panioHbI

MonpobHas kapTa BETPOBLIX paoHoB Poccun npeacras-
fieHa B NpUNoXeHUsx K ceogam npasun. B 3aBncrumocTu
OT parioHa BblOMpaeTCcs HOPMAaTUBHOE 3HAaYeHWe BETPO-
Boro gaenexus (Tabnuua 2.8).

Bempoeasi Hagpy3ka orucbleaem
g8o30elicmeue eempa Ha 30aHusi u
CMOHMuposaHHoe obopydosaHue.
[pu npoekmuposaHuu oHa 0o/mKHa
y4umabi8amabCsi.

BeTpoBble palioHbI la | Il

0 1\ \ VI Vi

w,, kla 0,17 0,23 0,3

0,38 0,48 0,6 0,73 0,85

Puc. 2.8: lNpumep HemeuKux HayuoHarbHbIX cmaHO0apmoe O pacdema 8empo8biX Hagpy30K

LWar 2: OnpepeneHne Tuna MeCTHOCTH

dakTopoM Onsi pacyeta BETPOBbIX HArpy3oK sIBMSIETCS,
cneundundeckme anst KOHKPETHOM MECTHOCTU Harpysku u
CKOpOCTHble AaBneHus. (Tabnvua 2.9)

Tun MecTHOCTU OnpegeneHue

A OTKpbITbIe NOGepexba MOPEN, 03ep ¥ BOAOXPAHUIULL, CENbCKUE MECTHOCTH,
B TOM YuMCrie C NOCTPOVKaMu BbICOTOM MeHee 10 M, MyCTbIHU, CTenu, IecocTenu, TyHapa.

B [opoackue TeppuTopuK, NECHbIE MacCuBbl U Apyrne MECTHOCTH,
paBHOMEPHO MOKPbITbIE MPENATCTBUAMM BbICOTOW Gornee 10 m.

C [opoackue paioHbl ¢ NAOTHOWM 3aCTPOVKOW 34aHUsIMK BbicoTon 6onee 25 M.

Tabnuya 2.9: Tunbl MecmHocmu
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LWar 3: OnpepeneHve MakcMManbHOW CKOPOCTU
nopbiBa BeTpa

M3HayanbHO npu  MCMNOMb30BaHUN  MOSHUENPUEMHbIX
TepXXHEN HeobxoouMMO YCTaHOBUTL cneuudumyeckne ans
npoekTa napameTpbl 3anaca yCTon4MBOCTY NPOTMB OMNpo-
KnablBaHUS U CKOMbXeHusi. VicxogHasi BbicoTa COOTBET-
CTBYET BbICOTE 3[4aHusA U 2/3 AfVHBI MOSTHUENPUEMHOTO
cTepxxHs. MakcmanbHas cKopoCTb NopbiBa BETpa onpe-
OensieTcs Ha MecTe peanv3aumm NpoekTa.

Puc. 2.21: MonHuenpuemHbIl cmep)eHb ¢ 0ropHOU HOXKOU

MukoBas BeTpoBasi Harpy3ka Ans pavioHa la MukoBas BeTpoBasi Harpy3ka Ansi panoxHa |
NcxopHasn Twun mectHocTM A, | Tun mectHocTu B, | Tun mecTtHocTn C, WcxoaHas Twn mectHocTu A, | Tun mecTHocTu B, | Tun mecTtHocTn C,
BblCcOTa, M KM/ KM/ KM/ BbICOTa, M KM/ KM/Y KM/Y
5 70 62 62 5 81 72 73
10 78 68 62 10 91 80 73
20 86 76 69 20 100 88 81
40 92 83 80 40 107 97 92
60 97 89 87 60 113 103 101
80 100 93 91 80 117 108 106
100 104 97 94 100 121 112 109
Tabnuuya 2.10. lNukosasi eemposasi Haepy3ka 0ns paloHa la Tabnuua 2.11. lNukosas eemposasi Hazpy3ka 0ns patioHa |
[ukoBas BeTpoBas Harpyska Ans parnoxa Il lMukoBas BeTpoBas Harpy3ka Ans paioHa Il
NcxogHas Twun mecTtHocTM A, | Tun mectHocTu B, | Tun mectHocTn C, WcxoaHas Twn mectHocTu A, | Tun mecTtHocTu B, | Tun mectHocTn C,
BblCcOTa, M KM/4 KM/Y KM/Y BbicOTa, M KM/Y KM/ KM/Y
5 93 83 83 5 104 93 93
10 104 91 83 10 117 102 93
20 114 100 92 20 129 113 104
40 122 111 106 40 138 124 119
60 129 118 115 60 145 133 129
80 133 123 121 80 150 139 136
100 138 128 124 100 155 145 140
Tabnuya 2.12. lNukosasi eemposasi Haepy3ka 0nsi patioHa Il Tabnuya 2.13. Nukosasi eempoesasi Haepy3ka 0151 patioHa Il
[ukoBas BeTpoBas Harpyska Ans panoxa IV MukoBas BeTpoBasi Harpy3ka Ans pavioHa V
NcxoaHas Twun mectHocTM A, | Tun mectHocTu B, | Tun mectHocTn C, WcxoagHas Twun mectHocTh A, | Tun mecTHocTh B, | Tun mecTtHocTn C,
BbicOTa, M KM/ KM/ KM/ BbICOTa, M KM/ KM/ KM/Y
5 117 105 105 5 131 117 117
10 132 115 105 10 147 129 117
20 144 127 117 20 161 142 130
40 155 140 134 40 173 156 149
60 163 149 145 60 182 167 163
80 169 156 153 80 189 174 171
100 174 162 157 100 195 182 176
Tabnuuya 2.14. MNukosas semposasi Hazpy3ka Ons patioHa IV Tabnuya 2.15. lNukosas eemposasi Hazpy3ka Onsi patioHa V
MukoBas BeTpoBasi Harpy3ka Ans pavioHa VI MukoBas BeTpoBas Harpy3ka Ans paiioHa VIl
NcxopHas Twun mectHocTu A, | Tun mectHocTu B, | Tun mectHocTn C, WcxopHas Twn mectHocTu A,| Tun mecTtHocTh B, | Tun mecTtHocTn C,
BblCcOTa, M KM/4 KM/Y KM/Y BblcoTa, M KM/4 KM/ KM/
5) 144 129 129 5 156 139 139
10 163 142 129 10 175 153 139
20 178 157 144 20 192 169 155
40 191 172 165 40 206 186 178
60 201 184 179 60 217 199 193
80 208 192 189 80 225 208 204
100 215 200 194 100 232 216 209
Tabnuya 2.16. Nukosas semposas Hazpy3ka Ons patioHa VI Tabnuya 2.17. Nukosas eemposas Hazpy3ka 0ns patioHa VIl
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LWar 4: OnpegeneHne HeOGXOAUMbIX 6ETOHHbLIX GrTOKOB
Ha ocHoBe 3HayeHMsi MaKC. CKOpPOCTWU rMopbiBa BeTpa
onpeaensieTcss KONMMYecTBO HeobBXoAUMbIX OETOHHbIX
onokoB (10 nnn 16 kr) B 3aBMCMMOCTM OT NPUMEHAEMO-
ro MOSTHUENPUEMHOTO CTEpPXHS. 3HayeHve B Tabnuuax
[OOIMKHO ObITb OonblLUe MakcumarnbHOM CKOPOCTM NopbiBa
BETpPa B @HHOM MECTE PacrioNOXeHMs.

agBa 2 | Cuctema BHellHeN MOJTHUE3ALWUTbI

Mpumep

Makc. ckopocTb MopbiBa BETPa B MECTE PaCrONOXeHus!
o6bekTa coctaBnseT 142 km/u.

MpUMEHSIETC CYXXEHHbIA MOIHUENPUEMHBIA CTEPXEHb
B Tpybe Tvna 101 VL2500 BbicoTom 2,5 M.

MockonbKy 3Ha4YeHne B Tabnuue 2.15 gomkHo ObITb 60rb-
e MaKCMMarbHOW CKOpPOCTW MopbiBa BETpa B AaHHOM
MeCTe pacrnornoXeHusi (B 4aHHOM CIy4yae OHO [OJIKHO
npesbiwaTe 142 km/4), Grivkariee fONycTMMoe 3Hade-
Hue cocTtaBuT 164. OTcloga onpegensercs, Yto notpeby-
eTcs 3 OeTOHHbIX 6roka no 16 Kr Kaxapbli.

KonnyecTtBo 6GeTOHHBLIX GNIOKOB ANiSl CY>X€HHbIX MONTHUENPUEMHbIX CTEPXKHEN B Tpybe

Bbicota monHuenpuemHoro | 1,5 2 2,5 3 3,5 4 Heobxoaumbie
CTEPXKHSI, M GeToHHbIe
6noku
Tun 101 VL1500 |101 VL2000 |101 VL2500 |101 VL3000 |101 VL3500 |101 VL4000
ApT. Ne 5401980 540198 3 540198 6 540198 9 540199 3 5401995
CkopocTb BeTpa, KM/4 117 - - - - - 1x10 kr
164 120 95 - - - 2x10 Kkr
165 122 96 - - - 1x16 kr
- 170 135 111 95 - 2x16 Kr
- 208 164 136 116 102 3x16 kr

KonunuyectBo 6€TOHHbLIX 6110KOB Ansa MoJfiHuenpuemMHoro CtepXxHsa ¢ OqHOCTOPOHHUM CKpYyITreHnem

Bbicota monHuenpuemHoro |1 1,5 2 2,5 3 Heob6xoaumble
CTEPXHS, M OEeTOHHbIe
6nokun
Tun 101 ALU-1000 | 101 ALU-1500 |101 ALU-2000 |101 ALU-2500 |101 ALU-3000
ApT. Ne 5401 77 1 540180 1 5401 83 6 5401852 5401879
CkopocTb BeTpa, KM/4 97 - - - - 1x10 kr
196 133 103 - - 1x16 kr
- 186 143 117 100 2x16 kr
- - 173 142 121 3x16 kr

Tabnuya 2.18: Tpebyemoe kornuyecmao 6emoHHbIx 6rioko8 rnpousgodcmea OBO
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Llar 4: OnpeaeneHne He06XO0AUMbIX GETOHHbLIX 61TOKOB  Konun4yecTBo GETOHHbIX BrTOKOB MOXET ObITb COKpaLLEHO,
BeTpoBble Harpy3kM 1 MornHuenpuemMHas Madvta isFang  Hanpumep, B 30He BETPOB 1 Npu UCXOAHOM BbicoTe A0 10 M,
Tabnuua 2.19 nosicHAeT BnusiHME 30HbI BETPOB, uUcxod- Ao 800 M Hag ypoBHEM MOpPS MOXET noTpeboBaTbcs BCe-
HOW BbICOTbI U KaTeropum MeCTHOCTU Ha antoMUHUEBYKD O 6 GETOHHbLIX 6r1oKOB (M0 2 6ETOHHLIX B1oKa Ha Kaxayro
MonHuenpuemHyto Mauty isFang (Apt. Ne 5402 88 0)  KoHconb).

¢ TpeHoxHMKoM (ApT. Ne 5408 96 7).

KonunyectBo 6€TOHHBLIX 611I0KOB ANA MONMHUENpuemMHon MauTthl isFang

McxogHas BbicoTa, M 10 40 80 Tpebyemoe
KONM4ecTBO GNOKOB

CkopocTb BeTpa, KM/4 145 149 148 15x16 Kr

- 142 139 15x16 kr

- 139 126 15x16 kr

136 128 - 12x16 kr

131 125 - 12x16 kr

124 112 - 9x16 Kr

103 - - 9x16 Kr

93 - - 6x16 kr

Tabnuya 2.19: Tpebyemoe konudecmao 6emoHHbIx 6riokos 16 ke npoudsodcmea OBO

MonHuenpuemHas madma isFang Ha kpoene xunozo komrnekca Ha CadosHu4eckol, e. Mockea, Poccusi
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n Ynap MonHuM, TOK MOMHUK NonagaeT B 3aaHve Yyepes mMeTan-
NMYECKUE 3N1IeMEHTbl KOHCTPYKLUK

n Ha wuHe YpaBH/MBaHUA NOTEHLUMANOB TOK MOJTHUU
npoBOAUTCA B CUCTEMY 3a3eMIeHna

n MepeHanpsikeHue B MUTAIOLWMX NIMHUSX U TIMHUSIX
nepenayy AaHHbIX B pesyrbraTe 3MeKTpoOMarHUTHbIX BBO4OB

Puc. 2.23: Yeposa us-3a HeusonuposaHHoOU cucmemabl

2.1.7 KOHCTPYKTUBHbIe WCMONMHEHUs1 MOMHuernpuem-
HUKOB

[oBOpPST O MOMHWENPUEMHMKax, HeobxoaMMo pasnu-
YaTb W30NUPOBaHHbIE U HEWU30MNMPOBaHHbIE OT O6bekTa
CUCTEMBI, MPUYEM 3TU CUCTEMbI MOTYT KOMOMHMPOBATLCSA
opyr ¢ gpyroMm. HensonupoBaHHble cuctembl (Puc. 2.23)
YyCTaHaBNMBAKOTCA HanNpsMylo Ha 3awuaeMblii 00beKT,
W OTBETBMNEHUS NPOKMNaAblBalOTCA Ha NOBEPXHOCTU yCTa-
HOBKM.

M3onvpoBaHHble cUCTEMbl  MoOnHuenpuemHukos (Puc
2.24) no3BONSOT 3HAYUTENBHO COKPATUTb PUCK MOBPEX-
OeHns yCTaHOBKM (06beKTa) OT NpsIMOro yaapa MOSHUN.
CucTeMbl Takoro Tvna CoCToAT, Kak NPaBuIo, U3 oTcTyna-
OLLMX MOSTHMENPUEMHDBIX CTEPXHEN U OTAEMNbHO CTOALLMX
MayT IMOGO MOSTHUENPUEMHUKOB, 3aKPEMNSIEHHbIX K 3aLlu-
Liaemon yctaHoBke (0OBEKTY) Mpy MOMOLLM M30NMpPYHo-
LLMX CTEKNONnacTnKoBbIX AepxaTenen. B oboux cnyyasax
[orkeH ObiTb cobnogeH pasgenutenbHbln MHTepsan (s).
B nononHeHune k atomy, OBO npeanaraeTr coBpeMeHHble
pelleHns Ha 6ase M30MMpPOBaHHbLIX TOKOOTBOAOB isCon
C BbICOKMM MPOOUBHBIM HanpsbkeHnem. Takue CUcTeMbI
No3BONAT CbIMUTUPOBAaTbL pa3denuTenbHbI UHTepBan,
yCTaHaBnMBasi TOKOOTBOAbI HEMOCPeACTBEHHO Ha Mo-
BEPXHOCTM YCTAHOBKMN (0ObekTa).

agBa 2 | Cuctema BHellHeN MOJTHUE3ALWUTbI

Puc. 2.22: NsonuposaHHasi MonHUe3auuma ¢ MosnHuernpu-
emMHoU maymol isFang

Puc. 2.24: N3onuposaHHas cucmema cOo CmeKonnacmuKko-
8bIMU Oepxamersmu

2.1.7.1 N3onupoBaHHble MOSIHUENPUEMHUKN C BbICO-
KAM NPOGUBHBLIM HanpsiXKeHUeM

MogynbHas cucTtemMa MorfHuenpueMHbix madt OBO
isFang npegnaraet GbicTpoe M cBOGOAHO peanunsyemoe
pelleHne Anst U30NMPOBaHHBIX MOMHUENPUEMHBIX MadT
BbicoTon o 10 M, nosBonsiollee obecnevyntb Makcu-
MarbHO BO3MOXHbIN 3aLnTHbIN yron. (Puc. 2.22)

@ os0



agBa 2 | Cuctema BHeLLHeA MONTHUE3aLWMUTbI

Puc. 2.26: MornHuenpuemHbie mMadmel C pacrofioXeHHbIM
CHapy»u mokoomeodom isCon®

2.1.7.1.1 N3onupoBaHHble MOJSIHUENPUEMHbIE MaYTbl
C pacnonoXxeHHbIM CHapyXu TokooTBoaoM isCon®
(Puc. 2.26)

M3onnpoBaHHble MOMHMENPUEMHbIE MayTbl 3aluMLLaloT
3MNeKTpUYecKme 1 MeTannmyeckue KpoBemnbHble HaaCTPOW-
KM C Y4ETOM pacCYMTaHHOrO pasdenuTenibHOro MHTepBa-
na (s) B cootBetctBum ¢ MOK 62305-3. M30nmpoBaHHbIi
npomexyTok 1,5 M 13 cTeknonnactuka obecnevmsaer Ao-
CTaTo4HOEe paccTosiHME OT BCEX KPOBENbHbIX HAACTPOEK.
LLinpokas HoMeHKNaTypa KpenexHbIX U COeaMHUTENbHbIX
akceccyapoB MO3BOMSIET OpPraHM3oBaTb 3aluMTy nobomn
UH>XEHEPHON CUCTEMbI 3AaHNSA (COOPYXXEHUST).

os0

Puc. 2.27: MonHuenpuemHass madma C pacrofioXeHHbIM
8Hympu mokoomeodom isCon®

2.1.7.1.2 N3onupoBaHHble MOJSIHUENPUEMHbIE MaYTbl
C pacnonoxeHHbIM BHYTpU npoBoaoM isCon®

(Puc. 2.27)

TpexcocTaBHasi  M30NMpPOBaHHAs  MOMHUENpPUeMHas
MayTa Mo3BOMsIeT MNpoknagbiBaTe TokooTBoA isCon
BHYTPM ANS co3AaHusa 6e3ynpeyHoro BHeLLIHero Buaa npu
ONTUMAarbHOM (PYHKLIMOHUPOBAHUN.



BuayanbHo npuBnekartenbHas 1 pyHKUMOHaNbHO aganTu-
poBaHHasa U30NMpPOBaHHas MornHMenpreMHas mayta obe-
crneynBaeT rmbKuiA, NPOCTOM U BbICTPLIV SMEKTPOMOHTAX.
PacnonoxeHHbIi BHYTPU MOMHUENPUEMHON MauTbl TO-
KOOTBOZ CHWXXAET BNUsIHNE BETPOBOW Harpysku v no3eo-
nseT NpUMeHNATb AaHHOe pelueHne Ha 6ornee BbICOKMX
obbekTax 1 B 30Hax boree cunbHbIX BETPoB. (Puc. 2.27)
Tabnuua 2.20 gemMoHCTpuUpyeT Tpebyemoe KONMU4ecTBO
©eToHHbIX 6rniokoB 16 kr npoussoactea OBO B 3aBuUcK-
MOCTW OT MakCMMarbHO AOMYCTUMOWN CKOPOCTM MOpbiBa
BETPA M BbICOTbI MOSTHUENPUEMHOIO CTEPXHS. 3HaYeHUs!
AOIMKHbI ObITb CONOCTaBMEHbl CO 3HAYEHUAMN 13 Tabnuy,
2.10-2.17.
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M3onupoBaHHasi MONHUENpMeMHasi MadyTta AorkHa ObiTb
npucoegMHeHa K CUCTEME ypaBHUBaAHUSA MNOTEHLManoB
nocpeacTBOM MeAHOro NpoBoda CeYEeHUEM > 6 MM? Unu
npoBoAa, 3KBMBarEHTHOrO NO NPOBOAMMOCTU.

Mpu NpssMOM ygape MOMHWMU B MOSTHUENPUEMHYIO MayTy
BO3HMKAOLLAA SHEPTUSA MO MOAKHYEHHOMY TOKOOTBOAY
isCon oTBOAMTCS B CUCTEMY MOMHME3aLWwmnTbl 3aaHus. Ans
NpeaoTBpaLLEeHNsT CKOMb3SLWMNX pa3psigoB, KoTopble 06-
pasyloTcs Mpy 3TOM Ha NOBEPXHOCTU TokooTBoda isCon,
ero HeobxogMMO COEeAMHUTb C CUCTEMOW ypaBHUBaAHUSA
NnoTeHUManoB 30aHns B 30He 060UX TOHMEK NOAKIIOYEHUIA.
YpaBHUBaHME MOTEHLMANOB MOXET OCYLLEeCTBASATLCA
Yyepes3 MeTannmMyeckMe WUnM 3aseMrieHHble KPOBErbHbIe
HaOCTPOWMKMK, 3a3eMiIeHHble 3fIEMEHTbI CTPYKTYpbl 3aa-
HUA, a Takke 4Yyepes3 3alUMTHbIA NPOBOL HU3KOBOJBLTHOM
CUCTEMBI.

Konu4yecTBO 6€TOHHbLIX 6510KOB AN U30MNPOBAHHbLIX MOJTHUENPUEMHbIX MaJT VAunAL

BbicoTa MOnHMenpMemMHoro 4 6 4 6 Heobxoaumbie
CTEPXHS, M 6eToHHble Gnoku
Matepunan VA VA AL AL
ApT. Ne 5408 94 2 5408 94 6 5408 94 3 5408 94 7
Mopxopswas onopa 5408 96 8 5408 96 9 5408 96 6 5408 96 7
MOIHMENPUEMHON MayTbl, ApT. Ne
CkopocTb BeTpa, KM/M 120 94 120 92 3x16 kr
161 122 163 122 6x16 Kr
194 145 197 147 9x16 Kr
222 165 227 168 12x16 kr
246 182 252 187 15x16 kr

Konu4yecTBO 6€TOHHbLIX 651I0KOB AN U30TMPOBAHHbLIX MOJTHUENPUEMHbIX MaYT C BbiINMYCKHbIM OTBepcTuem

BbicoTa MOnHMeNpMeMHoro 4 6 4 6 Heobxoaumbie
CTEPXHS, M 6eToHHble GNoku
Matepunan VA VA AL AL
ApT. Ne 5408 94 2 5408 94 6 5408 94 3 5408 94 7
Mopxopswas onopa 5408 96 8 5408 96 9 5408 96 6 5408 96 7
MOIMHMENPUEMHON MayTbl, ApT. Ne
CkopocTb BeTpa, KM/M 120 94 120 92 3x16 kr
161 122 163 122 6x16 Kr
194 145 197 147 9x16 Kr
222 165 227 168 12x16 kr
246 182 252 187 15x16 kr

Tabnuya 2.20: bemoHHble 6r10Ku Orisi U30UPOBAHHbLIX MOSTHUENPUEMHbIX Madym
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Puc. 2.28: U3onuposaHHbIl MOMHUENPUeMHUK C pal3odesiu-
mesibHbIM UHMep8asriom (s)

2.1.7.2 U3onupoBaHHbIe MOJTHUENPUEMHUKHN
Brnarogapsi cuctemMe W30MMPOBAHHOW MOMHME3aWUTbI
OBO beTtepMaHH MOHTaX MOMHUENPUEMHbIX YCTPOWCTB
CTaHOBUTCA 0e30MmacHbIM M 3KOHOMWYHBLIM. MeTannu-
Yeckne dneMeHTbl 30aHus U 3NeKTpUYecKkme YCTaHOB-
KW, BbICTyMawLiMe Hag KPOBMEN BBMAY CBOUX CIOXHbIX
KOHTYPOB NOABEPralTCs NOBbILEHHOW ONacHOCTU yaapa
MOIHWUM, NO3TOMY K UX 3aluuTe U CObMoaeHnto pasgenu-
TenbHbIX MHTEPBAaNoB NpeabsBnatoTca ocobble Tpebosa-
Hus. (Puc. 2.28)

Puc. 2.29: AntomMuHuesasi MosTHUenpuemMHas madma

2.1.7.2.1 AntoMUHNEBbIE MOJTHUENPUEMHbIE MaYTbl
Ha GeToHHblEe OCHOBaHWs ycCTaHaBnMBaeTCst 3-KOMMO-
HEeHTHas anwMUHMEeBasi MOMHWENpUMeMHas madta Bbl-
coton 4 - 10 m. ins KpenneHns Madt npegyCMOTPEHbI
pasHoobpasHble Aepxatenu Ans HaCTEHHOro 1 YrioBoro
MOHTaxa, a Takke Ansa dukcaumm k Tpybam. Madra ycra-
HaBnMBaeTcAd Ha GETOHHble OCHOBAHWS Ha TPEHOXHOM
wtatmee C pasfIU4HON pacCTOsTHUEM Mexay OTAerbHbI-
MU HOXkaMu. KonuuecTBOo MOMHMENpueMHbIX 6Grokos
FangFix moxeT BapbmpoBaTbCA B 3aBUCMMOCTM OT 30HbI
BeTpoB. (Tabnuua 2.22)

KonunyectBo 6eTOHHbLIX GrOKOB Ans MOﬂHMeaneMHOﬁ MayThbl isFang CO WTaTUuBOM U3 Hep)KaBelomeﬁ cTanum

BbicoTta 4 4,5 5,0 55 6,0 6,5 7,0 7,5 8,0 Heobxoaumble
MOIHUENPUEMHOIO GeTOoHHbIe
CTEPXKHS, M 6noku
ApT. Ne 5402 86 4 |5402 86 6 {5402 86 8 5402 87 0 |5402 87 2 |5402 87 4 |5402 87 6 |5402 87 85402 88 0
Mopxopswas 5408 96 8 |5408 96 8 |5408 96 8 |5408 96 8 5408 96 9 |5408 96 9 |5408 96 9 |5408 96 9 |5408 96 9
onopa
MOMHUenpuemMHon
MauThl, ApT. Ne
CkopocTb BeTpa, |143 124 110 99 104 96 89 83 78 3x16 kr
KM/Y
193 168 148 133 138 127 117 109 102 6x16 Kr
232 202 178 159 165 151 139 129 121 9x16 Kr
266 231 203 182 188 172 159 147 138 12x16 kr
296 257 226 202 208 191 176 163 152 15x16 kr

Tabnuya 2.21: Tpebyemoe kornu4yecmeo 6emoHHbIx 6r10k08 npousgodcmea OO0
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KonuuyecTBo GeTOHHbIX GJIOKOB ANsA MOMTHMENPUEMHOM MaYThbl isFang ¢ antoMUHUEBLIM LUTaTUBOM

BbicoTta 4 4,5 50 55 6,0 6,5 7,0 7,5 8,0 Heobxoaumble

MOJTHUENPUEMHOIO OETOHHbIe

CTEPXHS, M Ornoku

MonHuenpuemHas (5402 86 4 |5402 86 6 |5402 86 8 |5402 87 0 5402 87 2 |5402 87 4 |5402 87 6 |5402 87 8 |5402 88 0

MauTa, ApT. Ne

Moaxoasiwas 5408 96 6 |5408 96 6 |5408 96 6 |5408 96 6 5408 96 9 |5408 96 7 5408 96 7 |5408 96 7 {5408 96 7

onopa

MOMH1eNnpUemMHon

MauThbl, ApT. Ne

CkopocTb BeTpa, |140 122 108 97 101 93 86 80 76 3x16 kr

KM/Y
191 166 146 131 136 124 115 107 100 6x16 Kr
230 200 176 158 163 149 138 128 120 9x16 Kr
264 229 202 181 186 170 157 146 136 12x16 kr
295 255 225 201 206 189 174 162 152 15x16 kr

Tabnuya 2.22: Tpebyemoe Konudecmao 6emoHHbIx 6riokos ripouseodcmea O60

2.1.7.2.2 Cuctema Teneckonn4yecknx MauT BbICOTOM
no19,5m

BbicoTa Teneckonuyeckux MOSHUENPUEMHbIX MadT irod
ot OBO betrtepmanH pgocturaet 19 m. Mautel onTu-
ManbHO MOAXOo4AT AN WCMNONb30BaHUS Ha OTKPbITbIX
nnowagkax, korga ocoboe 3HaveHne npuobpeTaeTt Bbl-
coTa MOSHUENnpUeMHUKa, Heobxoanmas anst obecneye-
HUSA MakcMMarbHO BO3MOXHOTO yrfia 3awmtbl. [loatomy
MOSHUENPUEMHbIE MayThbl irod LUMPOKO MPUMEHSAIOTCSA B
NPOMBbILLSIEHHBIX 1 B3PbIBOOMACHbBIX 30HaX, a Takke pe-
KOMeHAYHTCA ANS 3aWuTbl OT NpsAMbIX yA4apOB MOSHUM
OTAENbHO CTOAWMX OOBLEKTOB U (POTOranibBaHUYECKUX
YCTaHOBOK.

OaHO 13 BaXHbIX MPEMMYLLECTB TenecKonMyeckux Mors-
HUenpueMHbIX MadT irod 3akrio4aeTcs B TOM, YTO NpU UX
MOHTaXe He TpebyeTcs pacuuatb NMOLaAKy SKCKaBa-
TOPOM U 3anuBaTb 6ETOHHbIN PyHOaMeHT. [1poyHble Ge-
TOHHbIE OCHOBaHWs, kKaxxgoe Becom 16 kr, npeactaBnsitoT
cobol [ocTaTouHY onopy ANst MayTbl U ee wTaTtmea. B
npoLiecce yCTaHOBKM MayTa BblpaBHMBAETCS JOCTATOYHO
NPOCTO M BbLICTPO C MOMOLLbIO CTEPXKHEN C pe3bboi.

37O CyLeCTBEHHO YNpoLaeT MOHTaX TernecKonu4eckmx
MOJSTHUENPUEMHbIX MauJT irod, Gnarogaps Yemy OoHU nae-
anbHO MoJONAYT AN 3alMTbl y>Ke OENCTBYOLNX
o6bekToB. (Pnc.2.30)

Puc. 2.30: Teneckonu4eckue MOMHUENpUeMHbIe Madmai irod:
npumeHeHue 0 ycmaHos8KuU. pabomatroweli Ha buozase
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JucmaHyuoHHbIG MOHMaX MOTHUENPUEeMHUKa C NMpuMeHe-
HUeM CMmeKon1acmuKogo20 U30Mupos8aHHo20 Oepxame-
N 0na 3awumal Kpo8eribHbIX HadCmpoeK Xurino2o Ooma,
Ceepornosckas obrnacme, Poccusi

2.1.7.2.3 Cuctembl CO CTEKONNACTUKOBLIMU OepXKa-
Tensmm

OCHOBOW CUCTEMbI SIBMSIETCS M30NMPOBAHHbIN CTEPXEHD
M3 YCUINEHHOro CTEKnonnacTuka, KOTopblA co3gaeT pas-
OenuTenbHbI UHTEpPBan M NpeaoTBpallaeT Uckpoobpa-
30BaHMe U HEKOHTponMpyeMblie npoboun. Takum obpasom,
cucTema npefoTBpallaeT nonagaHve B 34aHuWe 4actuy-
HbIX TOKOB MonHuK.(Puc. 2.31)

[Ba BapmaHTa TOMWMHbI MaTepuana aAna pasfnyHbIX
NnpUMeHeHUun

M3onvpoBaHHasi MonHMe3allmMTa CoOCTOUT U3 CTeknonna-
CTUKOBLIX CTEpXXHeN anameTpom 16 unm 20 mm. Vx ceon-
CTBa npefcTaeneHbl B Tabnuue 2.23 .

16 MM cTeknonnacTukoBbie
CTepXXHU

20 MM CTEKJIOMJ1aCTUKOBbIE
CTepXXHU

OnvHa 0,75-151n3 m

OnnHa 3n 6 m

YcTonumBbl K YP-n3nyyeHuo

YcTonumBbl K YP-n3nyyeHuo

CaeTno-cepbiit

CaeTno-cepbiit

KoadbdpuumeHT mateprana
k,. 07

KoahduumeHT matepuana
Kk, 07

MoMeHT conpoTuBneHus:
> 400 mm®

MomeHT conpoTuBneHus:
> 750mm®

Hecywas crnoco6HocTb:
54 H (1,5 m)

Hecywias cnocoBHOCTb:
105 H (1,5 m)

Tabnuya 2.23: Ceolicmea u307upo8aHHbIX CMeKonIacmu-

KO8bIX cmepxHel

os0 Il

Puc. 2.31: MonHuernpueMHbIl cmepxeHb ¢ peaynupyembivM
ducmaHUUOHHbIM Oepxxamernem

Oco60 npocTo MOHTaXx Grnarogapsa npegBapuTenb-
HO CMOHTUPOBAHHbLIM KOMMMEeKTaM

Momyrmo moaynbHOM Npoaykumu, Mbl npegnaraem Bam
npeaBapuTerisHO CMOHTMPOBAHHbIE KOMMMEKTbI, paccyu-
TaHHble Ha Haubornee pacnpocTpaHeHHble TpeboBaHus
K 311EKTPOMOHTaXY:

* KOMMMEKT C ABYMS KPENEXHbIMU NInTamm

* KOMMMEKT C yrofikaMu Afsi HACTEHHOro MOHTaxa

* KOMMMEKT Ansi KpenneHus Ha danbLbl

* KOMMMEKT Ansi KpenseHus Ha Tpyobl
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Puc. 2.32: lpumep: monHuernpuemHasi cucmema ¢ KOMIIeK-
mom Iso-Combi 5151 mpey2onbHO20 KpernneHus

Puc. 2.34: lpumep: monHuernpuemHasi cucmema ¢ KOMIIeK-
mowm Iso-Combi dnisi ghanbyes8o20 KpenneHusi

Puc. 2.33: lpumep: monHuenpuemHasi cucmema ¢ KOMIeK-
mowm Iso-Combi dng V-06pa3Ho20 KpernneHus

TpeyronbHoe kpenneHue (Puc. 2.32)

Komnnekt Iso-Combi (tvn 101 3-ES-16, apt. Ne: 5408 97
6) ANs TPEYronbHOro KPenneHUs U30MMPOBaHHbIX MOSTHU-
enpueMHbIX YCTPOMCTB ¢ coBnofeHMeM pasgenuTenbHo-
ro MHTepeana (s).

V-o6pa3Hoe kpenneHue (Puc. 2.33)

KomnnekT Iso-Combi (tun 101 VS-16, apt. Ne: 5408 97 8)
Onsi HACTEHHOTO KPEenmeHusi Mpy YyCTaHOBKE M30MNMPOBaH-
HOro MOMHMEenpYeMHUKa ¢ CobnoaeHneM pasaenmTenbHO-
ro uHTepBana (s). [ns MOHTaxa Ha CTeHax U KPOBEMbHbIX
HaaCTpolKax C NMOMOLLbIO ABYX KPENeXHbIX nracTuH. [Ons
KpenneHusi MONTHUENPUEMHBIX CTEPXKHEW W KPYrmbiX Npo-
BOOHMKOB AnameTpom 8, 16 1 20 Mmm

Puc. 2.35: lpumep: monHuenpuemHasi cucmema ¢ KOMIeK-
mowm Iso-Combi dnsi V-o6pa3Ho20 mpy6HO20 KpernneHusi

danbueBoe kpenneHue (Puc. 2.34)

Komnnekt Iso-Combi (Tun 101 FS-16, apt. Ne: 5408 98 0)
ONst KpernmneHus  M30NUPOBaHHBIX  MOSHMENPUEMHBIX
CTepXHeWn ¢ cobnogeHem pasgenuTenbHOro nHTepsana
(s). Onsa MoHTaxa Ha chanbuax 6anok 1 Ha KPOBENbHbIX
HaACTpOWKax C MOMOLLbIO panbLEBbIX KNEMM TOMNLLMHOM
00 20 mm. [Inga kpenneHns MOrHUeNnpUeMHbIX MayT U Kpy-
rMbiX NpoBoAoB Anametpom 8, 16 n 20 mm.

Komnnekt Iso-Combi gna V-o6pa3Horo kpenneHus
Tpy6 (Puc. 2.35)

Komnnekt Iso-Combi (Tvn 101 RVS-16, apt. Ne: 5408 98 2)
ans V-06pa3Horo KpemnmneHus M30NMpOBaHHbIX MOSHWE-
NpUMeMHbIX YCTPOWCTB K Tpybam ¢ cobniogeHnem pasge-
nuTenbHoro uHTepBana (s). Onsa kpennexHus k Tpybam
C NOMOLLbI0 2 TPYBHbIX ck0o6. [ns doukcaumm MonHnenpu-
€MHBIX CTEPXXHEN 1 KPYrTbIX NPOBOAHUKOB AMamMeTpom8,
16 1 20 mm

@l ©s0
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2.1.7.3 NpuHUMN yCcTaHOBKU ONA 34aHUMWA C NIIOCKOW
kpoBnen (Puc. 2.36)

MeTog MOMHMENPUEMHON CEeTKW, Kak npaBuio, npume-
HSETCS NS 34aHWIA C NNOCKMMM Kpbilwamu. KpoBenbHble
HaOCTPOMKM, TaKkme Kak poToranbBaHU4ECKNe YCTaHOBKM,
KOHAMUMOHEPbI, CBETOBblE NPUOOPLI UMM BEHTUNATO-
pbl, 3alLMLEeHbl AOMOMHUTENbHBIMM MOSTHUENPUEMHbBIMMN
CTEPXKHAMM.

3paaHune ¢ NNOCKomn KpoBnen

Mpon3BOACTBEHHbIE MOMELLEHNS, NMOMMCTUYECKUE LIEHTPbI, OPUCHbIE 30aHNSA, BLICTABOYHbIE U TOProBbIe LIEHTPbI

Puc. 2.36: lNpumep 30aHus ¢ nnockol Kpbiweli u cucmemol MofHuUe3auwumsl

KonnoHeHTbI cucTeMbl MONTHUE3ALLUTbI

CucteMa MOMHUE3aLnThl U 3alUTbl OT UMMYMbCHBIX Ne-
peHanpspKeHUn COCTOUT U3 HECKOSbKMX COrmacoBaHHbIX
mexay cobon vacten. OHa cknagblBaeTca M3 BHYTPEH-
Hen 1 BHeLWHe MonHue3awmuTbl. OHK, B CBOKO ovepenpb,
BKITHOYAIOT CriefytoLme KOMMNOHEHTbI:

* MOMHuenpuemHoe obopyaoBaHve

* TOKOOTBOAbI

* 3asemnuTenu

* 3KpaHVMpOBaHWe NOMELLEHUIA

* pasgenuTenbHble MHTepBansbl

* MOIHUE3alNTHOE ypaBHNBAHNE NOTEHLMANoB

os0 Il

BblbupaTb 3TM KOMMOHEHTbl HeobXoAMMO B COOTBET-
CTBUM C LENSAMU U YCIIOBUSIMU MPUMEHEHUS, NPU 3TOM
OHW [OMMKHbI ObITb CKOOPAMHWPOBAHbLI B OAHY CUCTEMY.
Mpn nNpoekTMpoBaHWM M MOHTaXe CUCTEeMbl HeobXoau-
MO cobntogatb TpeboBaHusA cTtaHgapToB. [punoxeHus
K MeXOyHapogHbIM HOpMaTtuBHbIM gokymeHTam MOK
M COrnacoBaHHble €BPOMEeNcKMe BEPCUMU MEPEBOAOB B
3aBMCMMOCTU OT CTpaHbl coaepaT [AOMOSHUTENbHYHO
MHdopMaumto.



LWar 1: Npoknaaka monHuenpuemHuka (Puc. 2.37)
CHavana npoknagblBaeTcsi Kpyriblii NPOBOOHMK Ha BCEX
Hanbornee NOABEPXKEHHbIX yAapam MOSIHUM MecTax, Ta-
KMX KaK KOHbKM KpbILK, BbICTYMbl U Kpad. 3awmiieHHas
30Ha BbIYUCIISIETCA criegylowmmM obpas3oM: BbiCcoTa 3aa-
HUS NEPEHOCUTCS Ha AnarpaMmy, U BbIYUCNAETCS 3aLmnT-
Hbl yron. B Hawem npumepe oH cocTtaBnsieT 62° npu
knacce 3awuthbl |l n BbicoTe 30aHma go 10 M. 3alWwmTHbIN
yron nepeHocuTcsa Ha 3gaHue. Bece yactu 3gaHus B npe-
Jenax AaHHOro yrna 3aluLeHbl.

80 —
70 AN
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E | 3awvuwennas sona

a | 3aWwunTHbIN yron

a PaccTosiHne oT cTeH 3aaHus Ao Kpas 3alyLLEeHHON 30HbI

h BbicoTa 3gaHus

Puc. 2.37: lNpoknadka mornHuenpuemMHuKa

B0 1 ADD : N

.

40

30

20

10

n MonHuesawuTHbIN yron a

E BbicoTa KoHbKa Kpbiliun h, m

n Knaccebl monkuesawmtsi I, 11, 1, [V

Puc. 2.38: BcriomozamernbHasi Ouazpamma Ol pacyema 3a-
wumHoeo yana e coomeemcmsuu ¢ MOK 62305

Llar 2: OnpeaeneHue 3alWMUTHOro yrna

Mpumep:

BbicoTa 3gaHns (coopykeHuns) uKcnpyeTcs Ha ropu3oH-
TanbHom ocu gnarpammbl (Puc.2.38). MNocne aTtoro npo-
BOOMUTCS NUHUA Nog NPSMbIM YIFIOM OT 3HaYeHUs Hallen
BbICOTbl BBEPX [0 €€ MepeceyeHns C KpMBOW COOTBET-
CTBYIOLLIErO Kracca MonHuesawuTbl (B Hawwem criyyae lll).

Ha BepTukanbHOM ocn «1» MOXHO cyMTaTb 3aLUUTHBIN
yron a. B Hawem cny4ae oH cocTtaBnsiet 62°. Bce yactu
30aHUA B Npefenax 4aHHOro yrna 3alymLeHbl.

(cm. Puc. 2.37).
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Knacc (kateropus) Pa3mep siuenku cornacHo Pa3mep siuenku cornacHo Pa3mep siuenku cornacHo

MOJTHUE3aWmThbI PO 34.21.122-87, m CO 153-343.21.122-2003, m M3K 62305, m

| oTAEeNbHbIMA 5x5 5x5
MOMHUEeMMpUeMHMUKaMU

1l 6x6 10x10 10x10

1l 12x12 10x10 15x15

\Y He NpegycMOTpeHo 20x20 20x20

Tabnuua 2.24: Pazmep si4eek o Kraccy MorHue3awumsl

20 %

80 %

| [OnvHa 3gaHus

n ‘ BbicoTa 3gaHus h > 60 m

m | lLUnpuHa s4eek MonHMenprMeMHon ceTku

Puc. 2.39: Pasmep siyeek Ha rrnockol Kpbiwe

Lar 3: PacnonoxeHue siyeeKk MOSTHUENPUEMHOMN CETKMU
(Puc. 2.39)

LnprHa svyeek MOMHWENPUEMHON CETKM MOXET Bapbu-
poBaTbCsl B 3aBMCUMOCTM OT Kracca MOSTHMe3aluThl
30aHusa. B Hawem npumepe 3gaHue MMeeT Knacc MOSTHU-
esawuTol lll. Tem cambiM WprHa si4eek M He AormkHa
npesbiwaTte 10 x 10 m. [Npn MOHTaxe MOMHWENPUEMHOMN
CETKN HEeoOXOoAMMO y4MTbiBaTb U3MEHEHUSI ANWHbI, 00y-
CNOBMEHHbIE TemnepaTypon. [Ona peanu3auum SaHHOW
3aJa4yn NPUMEHSIIOTCA KOMMEHCaTOpbl TeMMNepaTypHOro
pacLuMpeHunsl, yCTaHOBKa KOTOPbIX MPOU3BOAUTCH Yepes
WHTepBanbl B COOTBETCTBUM C Tabnuuen 2.4.

Puc. 2.40: Memod monHuenpuemMHOU cemku

Lar 4: 3awmTta ot 60K0BOro yaapa (Puc. 2.40)

Ecnu BbicoTa 3gaHus 6onbLue 60 M, OCHOBHas 4acTb BCEX
YyAapoB MOMHWM NPUXOOUTCS Ha BEPXHIOK YacTb 30aHUN,
ropu3oHTanbHble NepeaHue Kpas 1 yrnbl 3gaHus. U tonb-
KO HEeCKOrbKO MPOLEHTOB BCEX YAapOB MOMHWUM MPUXO-
OunTcs Ha ero GOKOBYIO YaCTb.

CnepoBatenbHo, crieqyeT yaenaTb BHYMaHWe YCTaHOBKe
OOKOBOI CUCTEMbI MOIMHMENPUEMHUKA Ha BEPXHEN YacTu
BbICOKMX 3aHui (0ObIYHO Ha BbicoTe, cocTaBnsitoLlen 20 %
BbICOTbI Bcero 3aaHus) (Puc.2.40). Hanpumep, knaccy morn-
HuesawwTsl Il cootBeTcTBYET pasmep aveek 10 x 10 m.



2.1.7.4 MNpuHUMN yCTaHOBKMU ANSl 34aHUNA C CKaTHOM
kposnen (Puc. 2.41)

Takve BbICTynawLMe MecTa, Kak KOHEK Kpbiliu, AbIMO-
XoA4bl U UMEILLMECS KPOBENbHbIE HaACTPOWMKU, JOIMKHbI
ObITb 3aLUMLLEHBI MONTHUENPUEMHUKaMU.

3aaHue co ckaTHOM KpoBnen

agBa 2 | Cuctema BHellHeN MOJTHUE3ALWUTbI

MHOFOKBapTVIprIe Kunble gomMa, KoTTegxum, otenun, 3asegeHnsa 06LIJ,eCTBeHHOFO nMMTaHNA

Puc. 2.41: 30aHue c dsyxckamHoU Kpbiwel u cucmeMol MofHUe3auwuma|

CTpyKTypa cUCTeMbl BHELUHEN MONTHMEe3alWmThI

OBO betTepmaHH npegnaraet KOMMOHEHTbI ANs KOM-
MMeKCHOW CUCTeMbl 3alUMTbl OT y4APOB MOSHWUM U BO3-
OeVCcTBUSE MMNYIbCHBIX NepeHanpsikeHun. Ceptudunum-
pOBaHHbIE pELLEHNSI BbICOKOrO KayecTBa obecnevmBaoT
HaEXHYI0 3aLUUTYy Kak XXWUMoro AoMa, Tak U CIOXHOro
NMPOMBILLNIEHHOTO  COOPY>KEHUs, PACMONOXEHHONO BO
B3PbIBOOMNACHOW 30He.

Cuctema BHeLUHEW MOMHUE3aLLUTbl BKIOYAET MOIHMeE-
npueMHoe obopyaoBaHWe, TOKOOTBOAbI M 3a3eMIeHue.
Mpy npsimMoM ygape MOMHUM CUCTEMA BHELUHEWN MOIHU-
esawmTbl obeperaeT 34aHMe OT BO3MOXHOIMO Moxapa.

Mpn 3TOM MONHMENpUemHble YCTponcTBa 06pasytoT
yyacTkm 6e3onacHOCTM, KOTOpble MOXHO paccuyuTaTb,
Hanpumep, No Tak HasblBaEMOMY MeToay «cdepbl Bpa-
LweHusay». MonHnenprMeMHUK/ NpeacTaBnaoT cobon onTu-
MarnbHble TOYKM MonagaHus paspsifoB, COEAMHEHHbIE C
CUCTEMOW 3a3eMIIeHUsI TOKOOTBOAaMU. Takum obpasom,
peanu3yeTtca 6e3onacHbIi OTBOA TOKA MOSHWUM B FPYHT
6e3 obpasoBaHnsA NCKP M NPOBOEB MO OTHOLLEHWUIO K CY-
LLLECTBYOLLMM METaNMMYECKUM 3fIEMEHTaM.
CoeanHeHne co 3gaHMeM obpasyeT cucTema ypaBHUBA-
HUS NOTEHLManoB.

@l os0
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Lar 1: OnpeneneHne BbicoTbl 3aaHus (Puc. 2.42)
CHavana onpefensieM BbICOTY KOHbKa KpbILW. 3Ta BbICO-
Ta SBMSETCA TOYKOM OTCHETa MpU NPOEKTUPOBaHNU BCEN
CUCTEeMbI MOMnHMe3aLnThl. 10 KOHbKY KpbILLW NMPOBOAMTCS
KOHbKOBBIV MPOBOAHMWK, 0Opasyolmin TeM CaMbIM «KO-
CTSK» MOMHUenpuemHuka. B Hawem criydae BbicoTa 3aa-
Husa coctasnsieT 10 M. Bce yacTu 3gaHus, Haxogsawmecs
3a npegenamMm 3almuTHOrO yrra, HaxoasaTCs Nof, yrpo3om
NPAMbIX YAapOB MOMTHUN.

80 —
70 NN

h: BeicoTa 3gaHus

3aluileHHas 30Ha

3alunTHbIA yron a

He 3awmieHHble KOHbKOBbIM NPOBOAHNKOM CITyXOBbl€ OKHa

Puc. 2.42: Memod 3awumHoeo yena, npuMeHsieMbll Ha
KOHbKe Kpoernu

60 - 74'
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n MonHuesawuTHbIN yron a

H Bbicota h KOHbKa KpbILK, M

n Knaccel monkuesawmtsl I, 11, 1, [V

Puc. 2.43: BcriomoeamernbHas Ouazpamma Orisi ornpeodersie-
HUST 3aUyUMHOE0 yena

LWar 2: OnpepeneHue 3alWMTHOro yrna

Mpumep:

Bbicota 3gaHua (B Hawem cnydae 10 m) BHocutca Ha
rOpM30HTanbHyt ocb Anarpammsbl (Puc. 2.43) (CM. TOuKy
Ha ocu «2» B BblLLenpuBegeHHoM rpaduke). Mocne ato-
ro NPOBOAUTCS NWHWA NOA NPSMbIM YITIOM OT 3Ha4YeHUs
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BbICOTbI BBEPX A0 €€ MepeceyeHnss C KPMBOW COOTBET-
CTBYHOLLETO KMnacca MorHue3aluThl (B Hawwem cnyyae lll).
Ha BepTukanbHOM ocu « 1» CHUTLIBAETCA 3aLUTHbIN yros O.
B Hawem cnyyae oH cocTtaBnsieT 62°. 3alMTHbIA Yron
crnepyeT nNepeHecTun Ha 3aaHve. Bece YacTu 3ganus B npe-
Aenax AaHHoro yrna sawmieHsl. (Puc. 2.42)
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n h,: BeicoTa 3gaHus

h,: BbicOTa MOSTHMENPUEMHOTO CTEPXKHS

3allmMTHbIN yron a

Puc. 2.44: Memod 3awjumHo20 yana, npuMeHsieMbil Ha
MOJTHUENPUEMHbIX CMEPXXHSX

n h: BeicoTa 3gaHuns

H 3alnTHbIA yron a

Puc. 2.45: MonHuenpueMHUKU U moKkoomaeookl

LWar 3: YacTu 3aaHusA, pacnonoxeHHble BHe npeaenos
3awmTtHoro yrna (Puc. 2.44)

YacTtu 30aHus, pacnornoXeHHble BHe NpeaernoB 3aluTHO-
ro yrna, AOMKHbl ObITb AOMOMHUTENBHO 3aluLleHbl. [u-
ameTp AblMoxoda B HaweMm npumepe coctaensieT 70 cm,
1 Takum obpasom Ans Hero TpebyeTcss MONHUENpPUEMHBIN
cTepxeHb anuHon 1,50 m. B ntobom cnyyae Heobxoanmo
YyUYnUTbIBaTh 3aLLMTHbLIN yron. CnyxoBble OKHa 3aLyuLLaoT-
€S OTAENbHbIM NPOBOAHUKOM Ha KOHbKE KPOBMM.

Lar 4: YcoBepLieHCTBOBaHUE MOJIHUENPUEMHUKa

(Puc. 2.45)

[ns 3aBepLUEHUS NOCTPOEHUS CUCTEMbI COEANHSIEM MOTT-

HUenpuemMHuK ¢ TokooTBodamMn. OKOHYaHUS KOHBKOBOIO

MPOBOAHMKA [OMKHbI BbICTyMaTb Haf Kpbllleld U ObiTb

3arHyTbiMK kBepxy Ha 0,15 m. 310 Heobxogumo Ans 3a-

WMTbl BbICTyNawllero Kosblpbka 3aaHusi. Criegyrolume

KpoBemnbHble HaACTPOVKM OOMKHbI ObITh 3aLLMLLEHbI MOM-

HMEenpUeMH1KaMu OT NPSMbIX Y4APOB MOMHUK:

* MeTannmMyeckne HagCcTponkm BbicoTon 6onee 0,3 M

* Ha[CTPOWNKM N3 ON3NEKTPUYECKNX MaTepmarnos
(Hanpumep, NBX-Tpy6bl) BbicoTon 6onee 0,5 m
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Puc. 2.46: Tokoomeod 8 coomeemcmeuu ¢ MOK 62305-3

2.2 TokooTBOAbI

TOKOOTBOAbI SIBMSIKOTCS YaCTblO CUCTEMbI BHELLHEN MOJ1-

HVMe3almMTbl U npeaHa3HayalTcs AN OTBedeHWUs Toka

MOJIHUM OT MOJTHUENPUEMHUKA K CUCTEME 3a3eMIIEHMS.

(Pwvc. 2.46) Ana cHWXeHNs1 BePOATHOCTN BO3HUKHOBEHWS

NOBPEXAEHUI, BbI3BaHHLIX TOKOM MOJSTHWUM, MPOTEKato-

UMM MO CUCTEME MOSHME3aLUNTbI, TOKOOTBOAbI LOMKHbI

pacnonaratbcs Takum obpasom, 4ToObl OT TOYKM yaoapa

[0 3eMnu:

* CO3AaBanoChb HECKOMbLKO MapannenbHbiX Lenen Toka

* OnMHa TOKOOTBOZOB OCTaBanacb MUHUManbHOM

* YyCTaHaBNMBanocCb ypaBHMBaHWE MOTEHLMANIOB MeXay
NPOBOASALLMMY HACTSIMU CTPOUTENBHOIO COOPYKEHUSI.
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TokooTBOZ, OTBOAMT TOK MOSHUMU OT MOSIHMENpPUEMHMKA
K cuctemMe 3asemnenns. KonnyectBo TOKOOTBOAOB Onpe-
aensietcs rabapvtamy 3alUMLLIAEMOro 34aHusi — OfHa-
KO, B NOOOM crnyvae OOMKHO OblTb HE MeHee AByX TO-
KOOTBOZAOB. TOKOOTBOAbI MPOKMaAblBalOTCA MO MNPSIMbIM
1 BEPTUKAIbHbLIM MUHUSIM, TaK 4TOObI NyTb 40 3eMiu Obin
Nno BO3MOXHOCTU kpaTyalwmm. He pekomeHayeTtcst npo-
Knajgka TOKOOTBOAOB B Buae netenb. B (Tabnuue 2.25)
npvBeaeHbl MokasaTenu paccTosiHUS MeXay TOKOOTBO-
AaMu, yrnopsifoYeHHble MO COOTBETCTBYHOLLMM Krlaccam
MOJHNE3aLUThI.
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2.2.1 MeToabl NPOEKTUPOBAHUA
ToKkOOTBOALI COEAMHAT MOSHUENPUEMHUK C CUCTEMOW
3a3eMIIeHNs Yepes KOpoTKOe, NMPSIMOEe COeaUHEHNE.

2.2.1.1 KonnyecTtBO 1 pacnosnoxeHue

TokoOTBOALI [OMKHbI MPEUMYLLECTBEHHO YCTaHaBMu-
BaTbCs BONN3M YrroB CTPOMTENbHbIX COOPYXKEHUA. YTOObI
obecneunTb oNnTUManbHOE pacnpegeneHme Toka MOSTHUN,
TOKOOTBOZAbI JOMKHbI ObITb PaBHOMEPHO pacnpenerneHsbi
BOKPYT BHELUHWUX CTEH CTPOUTENBHOIO COOPYKEHUS.

(Pvic. 2.47)
Puc. 2.47: PaccmosiHue (a) mexdy mokoomeodamu

Knacc (kateropums) Pa3mep siuenku cornacHo Pa3mep siuenku cornacHo Pa3mep siuenku cornacHo
MOJTHMEe3aWUTbI PL 34.21.122-87, m CO 153-343.21.122-2003, m M3K 62305, m

| He NpefycMOTPeHo 10 10

Il 25 15 10

1 25 20 15

I\ He nNpefycMoTpeHo 25 20

Tabnuya 2.25: YropsidoyusaHue Kraccos 3awjumal Mo paccmosiHUsM Mexdy mokoomeodamu

Puc. 2.48: Toyka uamepeHusi Ha 8800e 8 3eMJI0
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LN TR

Puc. 2.49: 3daHue co cmeknsHHbIM ¢hacadom

KpenneHue mokoomeodog cucmembl 8HeWHel MOMHUe3auumbl Ha paMy CMEKIsIHHo20 ¢hacada mopeoso2o ueHmpa

«Aura», e. CaHkm-llemepbype, Poccus

TokooTBOALI: 0COGEHHOCTM MOHTaXa

Ecnun dacag 3gaHns umeet CNoXHYH KOHCTPYKLMIO, TO-
KOOTBOAbI HEOBX0AMMO pacnonaratb Ha ApYyro CTOPOHe
3naHus. PaccTosiHust Mexay STMMK TOKOOTBOAAMU OOK-
Hbl COCTaBNATb He MeHee 1/3 paccTOsAHWI, NPUBEAEHHbIX
B Tabnuue 2.25. OBO BetrTtepmaHH pekomeHayeT opueH-
TMpOBaTbCA Ha 3HayeHust B cooTBeTcTBUM ¢ CO 153.

KpynHble, HO HEBBLICOKME CTPOUTENbHbLIE COOPYXEHUS
(TakMe Kak TUNUYHbIE 3aBOACKME KOpMyca, BbICTABOM-
Hble NaBWUMbOHbI U T.4.), ANMHbI CTOPOH KOTOPbLIX B 4 pasa
Donblle pacCcTosHUS MeXay TOKOOTBOAAMMU, AOIMKHbI OC-
HaLaTbCs MO BO3MOXXHOCTW AOMONHUTENbHBIMU BHYTPEH-
HUMW TOKOOTBOA@MM C PacCTOSIHUEM MEXOY HUMK OKOS0
40 m. Bce BHYTpeHHMe onopbl U Neperopoiky ¢ TOKOnpo-

os0 il

BOASALLMMM YacTAMU, TaKUMM Kak cTamnbHble apMaTypHble
NpyTKU, ANSi KOTOPbLIX HE BbIMOMHSATCS TpeGoBaHUs Mo
pasnenuTensHOMY MHTepBarny, AOMKHbI COeANHATLCS Me-
CTax C MOSTHUENPUEMHUKOM U CUCTEMOM 3a3eMIIEHNS.

Ecnu B cuny apxuTeKTypHbIX NPUYMH TOKOOTBOAbI HE MO-

ryT OblTb NPOBELEHbI MO MOBEPXHOCTU, TO OHU [OSKHbI

NpoKnaabIBaTbCH, K NPUMEPY, B LUBAX MeXy aneMeHTaMu

CTeHbl. [1py 3TOM HEO6X0AMMO YUMTbIBATE CrieaytoLlee:

* LTykaTypka MOXeT ObITb NoBpexaeHa B pesynbraTte
TEPMUNYECKOrO pacLLMPEHUS.

* LUTykaTypka MOXEeT U3MeHWTb OKpacky B pe3yrnbraTte
XMMUYECKNX peakuui.

» CoBeT: npoBoAHMKN ¢ obonoykon ns NBX npegotepa-
LLaIOT NosiBNeHne NoJobHbIX NATEH.
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Knemma ans BoAOCTOYHOrO Xenoba

[epxatenb Ans Kpyrnbix NPOBOAHUKOB

MarnuTHas kapta PCS ans onpegeneHuns MMnynbCHbIX/IPO30BbIX

Kpyrmnbii npoBOAHMK

PaszpgenntenbHbIn 3aXKum

BAaDANe

BBop B 3emnto

Puc. 2.50: lNpuHyun MoHMaxa mokoomeoda

@l ©s0
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Puc. 2.51: lNpumep: BepmukarnbHbie anemeHmsl ¢hacada

2.2.1.2 Ucnonb3oBaHue ecTeCTBEHHbIX KOMMOHEHTOB

Cnenyolme KOHCTPYKTUBHBIE 3MIEMEHTbI 3OaHUA MOryT

cYMTaThCa eCTECTBEHHbIMU TOKOOTBOAAMMU:

1. MeTtannuyeckne KOHCTPYKLMM NPU YCIIOBUU, YTO:

* 3MeKTpuYeckas HeNpPepbIBHOCTb MeXAy pasHbIMU are-
MEHTaMu ABMSIETCS JONTOBEYHON;

* OHM UMEIOT He MEeHbLUNE pa3mepbl, YeM TpebytoTcsa anst
crneumnanbHO NpeayCMOTPEHHbIX TokooTBOAoB (Tabnu-
ua 2.6);

* MeTannmMyeckne KOHCTPYKLMN MOTYT UMETb U30MSILINOH-
HOe MOoKpbITHE.

2. MeTtannuyeckui Kapkac 3gaHusa unm coopy>XeHus.

3. CoeanHeHHasn mexay cobol ctanbHas apmaTtypa 3ga-
HUS! UM COOPYXKEHMS.

4. YacTtn dacaga, nponnmpoBaHHbIe 3neMeHTbl 1 onop-
Hble MeTannMyeckne KOHCTPyKLUMM dacaga npu ycnosumn,
YTO UX pasMepbl COOTBETCTBYHOT YKa3aHWNsIM, OTHOCALLUM-
CSl K TOKOOTBOAAM, @ UX TOMLMHa COCTaBMSET He MeHee
0,5 mm.

5. MeTtannuyeckas apmartypa >Xene3o0eTOHHbIX CTpoe-
HUA cumTaeTcs obecnedMBaloLLEN 3MNEKTPUYECKYD He-
NPepbIBHOCTb, €CMWM OHa YAOBMNETBOPSET CreayloLm
YCNOBUSAM:

* npumMmepHo 50 % coeanHeHWn BepTUKarbHbIX Y FOPU3OH-
TanbHbIX CTEPXXHEW BbINOMHEHblI CBAapKOW UMW UMELT
XKECTKyt0 cBA3b (DONTOBOE KpenneHue, Bs3ka NpoBOSOo-
Kon);

* QreKkTpuyecKkasl HernpepbIBHOCTb obecnedeHa Mexay
CTanbHOW apMaTypor pasnumyHbIX 3apaHee 3aroToBeH-
HbIX OETOHHbIX BIOKOB U apMaTypot GETOHHbBIX GIIOKOB,
NOArOTOBIEHHbIX HA MECTE.

B npoknagke ropnsoHTanbHbIX NOSCOB HET HEOBXOAMMO-
CTW, €CN MeTannMyeckme KapKkach! 30aHus Unv cTansHas
apmarypa »ene3o6eToHa UCMOoMb3yTCA Kak TOKOOTBOAbI.

MeTannuuyeckve U 3NeKTPUYECKN COeAMHEHHbIe Xere-

306eToH/apMaTypa MOryT UCMONb30BaThCs B KaYecTBe

€CTeCTBEHHbIX KOMIMOHEHTOB TOKOOTBOAA, ECHIN:

* B Xene3obeTOHHOM M3Aenuu NpegycMOTPEHO MECTO
coeVHeHus

* XernesobeTOHHble U3AENUSA COeaNHATCA MeXay cobown
Ha CTpounnoLLazake BO BpeMsi MOHTaxa

* ONA npeaBapuTenbHO HanpshkeHHOro 6eToHa yuTeH
PUCK HeOoMnyCTUMbIX MeXaHUYeCKUX BO3LEWCTBUA B
pesynsrate Toka MOIHUN.

Puc. 2.52: MNpumep: ucronb308aHue 20pU30HMasnbHO coedu-
HEHHbIX a51eMeHmos ¢hacada 8 Kayecmee mokoomeoda



Puc. 2.53: MNpumep: Vcrons3oeaHue apmamypHbiX 6€mMoH-
HbIX Orop u mokoomeoda

[ns cTpoUTENbHBIX COOPYXKEHUI C apMaTypHbIMU BETOH-
HbIMW onopamu unu cteHamu (Puc. 2.53) TokooTBoAbl
[OOMKHbI NpoKNaabiBaTbesl B apMatype. Vx npoknaaksiBa-
HWEe JOMMKHO BbIMOMHATLCA MO YacTaM (oTpeskamu). 370
TpebyeT TO4HOW KoopAMHaLMn. Mecta coegnHeHns JomK-
Hbl ObITb aKKypaTHO BbIMOSIHEHbI MPY MOMOLLM 3aXKMMHbIX
coeguHutenein. TokooTBOAbl AOSMKHbLI  OOMOMHUTENBHO
coeauHATbLCS C apMaTypoi.

YKene3o6eToHHble 3MEeMEHTbl OTNMYHO MOAXOAAT Ans
MCMONb30BaHUS B Ka4yecTBe TOKOOTBOAA, ECINU Takoe UC-
nonb3oBaHWEe CBOEBPEMEHHO MPEeAyCMOTPEHO Mpu Mnpo-
eKTUpoBaHuK. [na n3rotoBneHms »xene3obeToHHbIX arne-
MEHTOB TpebyloTCsi TOYHblEe yKasaHus. KOHCTpyKTMBHOE
WCMNOSMHEHNE OOMKHO ObITb MPOBEPEHO U 3a40KYMEHTU-
poBaHO nocpeacTBoM cpoTtorpacumii. B kadectBe To4vek
NPUCOEAMHEHUNS A1 TOKOOTBOAOB U YpaBHUBAHUS NMOTEH-
unanoB criegyeT MCronb3oBaTb (PUKCUPOBAHHbLIE TOYKM
3a3eMrieHus.

CnnowHas apmMaTypa CTpouTernbHbIX COOPYXKEeHUMN
Ecnn notpebyeTcs, 4TOObLI apmarypa unm xene3obeToH
CTPOUTENBHOTO COOPYXXEHUS CIYXKUNN B KavecTBe ecTe-
CTBEHHOrO TOKOOTBOAA, TO OHW [OOMMKHbI COEAUHSITBCAC
MOJTHUENPUEMHUKOM MPU NMOMOLLM COEANHUTENBHbIX KOM-
NMOHEHTOB MOSHMe3awWwmThl B cootBeTcTBUM ¢ FOCT P MOK
62561.1. Takke AOMKHO ObITb BLINOMIHEHO COeAMHEHNe C
CUCTEMON 3a3eMIEHNSA N KaKk MUHUMYM C FNTaBHOW LLUMHOW
3a3eMIIeHus], CnocobHOe BbIHECTM Harpy3Ky Mo TOKY MOf-
HUK. Ecnn ecTeCcTBEHHbIN TOKOOTBOA AOIMKEH ObITh TAKKe
ONTMMU3MPOBAH B KavyecTBe 3alUWTbl OT 3f1eKTPOMarHuT-
HbIX UMMYJIbCOB MOSTHUU, TO BHYTPU AOIMKHbI ObITb peanu-
30BaHbl COOTBETCTBYtOLMNE ceTKW. [Mpn 3TOM pekomeHay-
ercsa pa3mep syeeka=5mMub =1 m. (Puc. 2.54)
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n Pasmep sveek, TokooTBOA = 5 M

u Pa3amep sveek, apmatypa =1 m

Puc. 2.54: MNpumep: Vcnons3oeaHue apmamypHbiX 6€moH-
HbIX Orop u mokoomeooda

B cnydyae 1cnonb3oBaHusA Kene3obeToHHbIX U npeasapu-
TENbHO HaMpPsKEeHHbIX BGETOHHBLIX M3AEenUin HeoBXoaMMOo
obecrneunTb KauyeCTBEHHOE 3NIeKTPUYECKOe COeAUHEHE
Ha BCel NPOTSHKEHHOCTU OT KPOBMM 10 3eMIN.

N3mepeHne

OnekTpuyeckoe 0OLLEEe COMPOTUBIEHME OOMKHO M3Me-
PSTbCA MOAXOASLWMM ANS OAHHOW LEenu KOHTPOSbHO-
N3MepUTENbHBIM NPUBOPOM (MCTOYHMK MUTaHUSE NOCTOSAH-
HOro Toka, namepuTenbHbIi Tok 10 A).

CnepnyeT npoBoauTh ABa BUAa N3MEPEHWIA:

» Touka NpucoeguHeHns apMaTypbl K CriegyloLlen Touke
NPUCOEAMHEHUS: 3HaAYeHMe COMPOTUBIIEHNS [OOIMKHO
ObITb MeHee 10 MOM

« Toyka npucoeavHeHUs apmatypbl HaMpPOTWUB [NaBHOWM
LUMHbI 3a3eMIIEHNST: CONPOTUBIIEHNE HE OOIMKHO MPEBbI-
watb MakcumarneHoe 3HadyeHrne 10 MmOm Ha 1 meTp Bbl-
COTbI 30aHNS.

McnbiTaHns nydile BCero NpoBoAMTbL [0 U MOCKe Hanor-
HeHua 6eToHOM. Ecnu ykaszaHHble 3HaYeHust He JocTura-
I0TCSA, TO apMaTypHas CTarlb He MOXET WUCMONb30BaThCs
B KauyecTBe TOKOOTBoga. B aToM criyvae pekomeHayeTcs
COOpYKEeHMe BHELUHEro TOoKooTBoda. B cTpouTenbHbIX
COOPYKEHUAX N3 Kerne3o6eTOHHbIX U3AENUi [oMmkHa BbITh
obecriedeHa arnekTpuyeckas CBA3b apmaTtypHoil cTa-
NN OTAErNbHBIX Xene3o6eTOHHbIX M3Oenuin C COCeaHUMM
KEene3oB6eTOHHbIMY N3OEeNnUAMM.

@l os0
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Puc. 2.55: KomnoHeHmbl cucmemsbi isCon®

2.2.1.3 N3onupoBaHHbIe TOKONMPUEMHUKUA C BbICOKUM
NPOGUBHLIM HamnpsHkeHNneMm

PaspenutenbHbll MHTEpBan y COBPEMEHHbIX 34aHui B
CUIY apXUTEKTYPHbIX NMPUYUH 3a4acTyl HEe MOXET ObITb
cobniogeH. B Takmx cniyyasx, a Takke Ans NPOMbILLIIEH-
HbIX COOPYXEHWI ONTUMarbHbIM peLUEHNEeM B COOTBET-
cteum ¢ FTOCT P M3K 62305 npegnaraeT U30nmpoBaHHbIi
TokooTBOAaA isCon € BbICOKMM MPOBUBHBIM HanpsiXeHWeM,
KOTOpbIV Takke obecneynBaeT 3KBMBANEHTHbIN pasgenu-
TenbHbI uHTepBan 0,75 m B Bo3gyxe, a Takke 1,5 m B
TBepAbIX CTPOUTENbHbBIX MaTepuarnax.

0630p NpenmMyLLEeCcTB U3aeNua:

* 3ameHsieT 0,75 M pa3gennTensHOro MHTepBana B Bo3gyxe

* YHMBepCarbHbIA: NPOCTON MOHTaX Ha CTponnnowanke

* COOTBETCTBME CTaHAApPTaM: nonepevHoe ceveHne 35 mm2,
Meab

* MPOBEPEHHbIN HE3ABUCUMbLIMU UCTbITaTENbHLIMKU Nabo-
paTtopusiMm

* OrHeynopHbIn

* CTOMKMI K aTMOCHEPHbLIM BO3OENCTBUSAM

* 1o 150 KA Toka MOMHUK Ha KaXkabli TOKOOTBOA,

* 3KOIOTUYHbINA: HE COOEPKUT raroreHoB

* MCMbITAHO: MPUMEHNM BO B3PbIBOOMACHbIX 30HaX

os0




100% rudKocTb ANSA KOHUenuuM MonHueoTsoga
TokooTtBop isCon® - 370 TOKOOTBOA 63 CKOMNb3SALLEro pas-
psiAa U C BbICOKMM MPOBUBHBLIM HaMpsKEHWEM, KOTOPbIV
noseonsieT cobniogartb pasgenuTenbHbld MHTEpPBan Co-
rmacHo TOCT P MO3K 62305 n mMoxeT 3aMeHUTb cobo
pasgenutenbHbii nHTepean 0,75 m B Bo3gyxe 1 1,5 m B
TBEpAbIX MaTepmanax. Ero ceonctea nogTBepaeHbl He-
3aBMCMMbIMUW UCTbITATENbHbIMK NlabopaTopusamMu.

YcTpounctBo TokooTBoAa isCon

TokooTBopg isCon® npoussoactBa OBO BeTtepMaHH co-
CTOUT U3 NATU YacTen. MegHbIn cepaedyHnK umeeTt no-
nepeyHoe ceyveHne 35 mm? (TOCT P M3K 62305 npegn-
ycMaTpuBaeT MUHMMarnbHoe 3HadeHue 25 mm?). Mposos
MOKPbIT BHYTPEHHWM TOKOMPOBOASALLMM CIIOEM W WU30Ms-
LMen M3 CLUMTOro MOSMIMITUMIEHA C BbICOKMM MPOOMBHBLIM
HanpsiKeHWeM, KoTopasli B CBOKO odepeab MoKpbiTa BHELL-
HUM TOKOMPOBOASALLMM CITIOEM W1 LOMNOMHUTENbHbBIM Criabo-
NpOoBOAALLUM MaTepmanoM. TOK MOMHMUM NPOTEKAET Yepes
MeOHbI cepAaevHuK. Ona paboTbl MeaHbIn CcepagyHUK
OOImKeH ObITb coeaMHEH CO crnabonpoBoaALMM MaTepu-
anom nocpencTBOM CaMOCTOATENBHO YCTaHaBMBaEMOro
COEANHNTENTbHOIO ariemMeHTa. TONbKO NPOBEPEHHbIN coe-
OVHUTENbHBINA 3NEMEHT MOXET OblTb COEQUHEH C MOSHU-
enpueMHMKOM WM OTBOASLLMM TOKOOTBOAOM BHELLHEWN
MOSHMe3aLLmMTbl. TOKOOTBOA, AOIMKEH HAXO4UTBLCS B 30HE
3aLUMTblI MOMTHUENPUMHMKA W 3aKPENNATLCS NpU NOMOLLN
3apekoMeHgoBaBLUero cebsi MOHTaXXHOro mMartepuana Ha
paccTtosiHuM He Gonee 1 M Mexay TOYKaMU KpenmeHust..
Ecnu npoknagka TOKOOTBOOOB OCYLLECTBMSETCA B 3aa-
HUM, TO HEOOXOAMMO Y4YUTbIBATb YCTAHOBMEHHLIE MEpbI
3aLUMTbI, HAaNPUMep, NPOTUBOMOXaPHbIE NEPErOPOOKN.

& Se =45cm

agBa 2 | Cuctema BHellHeN MOJTHUE3ALWUTbI

Puc. 2.56: [pumep: 3awuma easopacripedeniumensHol
cmaHyuu ¢ npuMmeHeHuUeMm mokoomeoda isCon®

isCon®

MADE BY OBO

[Byx3TaXHble
34aHuUs C NIIOCKOMN
KpoBneun

150 KA @ 20 mm

PROFESSIONAL Ses75cm

MpoMbIwneHHbIe
COOpYXeHus

150 kA @20 mm

PROFESSIONAL+ Se<75cm

O61BLeKThI
XUMUYECKOWN
MPOMbILUSIEHHOCTU

150 kKA @ 23 MM

Se <90 cm

BbicoTHbIe
30aHusA

200 KA 3 23 Mm
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2.2.2 KOHCTPYKTUBHbIE UCTMOSTHEHUS

2.2.2.1 HeuzonupoBaHHasa cuctema MOJIHMe3aLWUTbI

[Mpn HeBO3MOXHOCTM cobnogeHns HeobxoaMMoro pas-

OenTenbHOro MHTepBana Mexay MOMHMEOTBOAOM U Me-

TannM4eckuMy cucTeMamu 3gaHus ans npeaoTBpaLLeHust

OMacHOro NckpoobpasoBaHUs U — Kak CrieacTBUE — yrpo3bl

noxapa OMmKHbI ObITb NPUHATLI CrieayroLmne Mepsbi:

* yBenu4yeHvie HTepBana 6e3onacHocTu

* yBenu4yeHue KonmMyecTBa TOKOOTBOJOB (HOBbIV pacyeT
MHTepBana 6esonacHocTu!)

* yCTaHOBKa COeAMHEHUsI MeXy CUCTeEMaMu, CrocobHo-
ro BblAepaTb Harpy3Ky no TOKY MOIHUM

2.2.2.2 'sonupoBaHHaA cuctemMa MOnHue3awmTbl
M3onmpoBaHHble CUCTEMbl MOSHME3aLLMTbl NO3BONSAOT
peanu3oBbiBaTb COOTBETCTBYHOLLYIO CTaHAapTaM Mor-
Huesawmty cornacHo NOCT P M3K 62305. Tpebyembli
CTaHOapTOM pa3fenuTenbHbIN MHTEPBAn A0 3NIEKTPOHHBIX
CUCTEM MOXET ObITb COBNOAEH NOCPECTBOM Pa3fUYHbIX
BMAOB KOHCTPYKTUBHOIO WCMOSTHEHWUSI W30MMPOBaHHOM
MonHuesawmnTel. (Puc. 2.56 - 2.59) Bnarogaps otaens-
HbIM KOMMOHEHTaM UIN CUCTEMaM B 3aBUCUMOCTHU OT Tpe-
6oBaHun MOryT GbiTb paspaboTaHbl camble pasfnyHble
peLleHus.

=0

Puc. 2.57: N3onuposaHHas monHue3dawuma ¢ Ouanekmpu-
Yeckumu mpasepcamu

Puc. 2.58: NsonuposeaHHasi mMonHuesawjuma ¢ moKoomeo-
dom isCon®

Puc. 2.59: PasdeneHHasi MonHue3auwuma ¢ MOIHuUernpuem-
HbIMU CMepPXXHAMU
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CTeknonnacTukoBbIi CTep>XeHb

E Kpyrnbii npoBoagHMK

Puc. 2.60: N3onuposaHHas MosiHUe3awuma co cmeksornsa-
CMUKOBbIMU CMEPXKHIMU

MN3onvpoBaHHas mMonHuesawmta co CTEKIMOonnacTUKoBbI-

MW CTEPXHAMMN

WN3onvupoBaHHas MonHuesalmTa COCTOUT U3 CTeknonna-

CTMKOBbIX CTepXHen agnameTtpom 16 munm 20 mm:

* ans obomx BapuaHTOB B pacropsikeHne npeaocTaBneH
LUIMPOKWIA CNEKTP KOMMMEKTYHOLLMX CUCTEMbI

* [1Ba BapuaHTa TOMLWMHbI MaTeprana

* MOXHO NpPYOBpecTn B Ka4eCTBe KOMMMEKTa Ans pasnuy-
HbIX NPUMEHEHNI CTEPXKHEN

CTEKNIONJIaCTUKOBbIE CTEPXKHU
16 mm

CTEKJIONJIaCTUKOBbIE CTEPXKHU
20 Mmm

OnvHa 0,75-15u1n3 m

OnnHa 3m 6 m

YcTonumesbl K YP-n3nyyeHuto

YcTonumBbl K YO-n3nyyeHuio

CaeTno-cephiit

CaeTno-cepbiit

KoahduumeHT matepuana
k0,7

KoadhduumeHT matepuana
K, 0,7

MomMeHT conpoTuBneHus:

MomeHT conpoTuBneHus::

> 400 mm?® > 750mm®
Hecywas cnocobHocTb: Hecywasi cnocobHocTb:
54 H (1,5m) 105 H (1,5 m)

Tabnuya 2.26: Ceolicmea U3011upo8aHHbIX cmeksionnacmu-
KO8bIX cmepxHel
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2.2.2.3 TokootBoa isCon c BbICOKMM MNPOGUBHBLIM
HanpsbkeHUeMm

3agauM M30nNMpPoOBaHHOrO TOKOOTBOAA C BbICOKUM
NPOGMBHbLIM HanpsiKeHUeM

M3onmpoBaHHble TOKOOTBOAbLI MPUMEHSOTCA B CUCTEMax
BHELLHEN MOMHMe3aLnTbl 418 YMEHbLUEHUS 1nu nsdexa-
HWS pasgenuTensHoro nHTepsarna B cootsetcTaumn ¢ FOCT
P M3K 62305-3. isCon® obecrne4ynBaeT 3KBMBASIEHTHBbIN
pasgenutenbHbii nHtepean 0,75 m B Bo3gyxe u 1,5 m
B TBEPAbIX CTPOUTENbHbBIX MaTepuanax.

TpeboBaHus:

+ CnocobHoe BbiaepXaTb Harpy3ky Mo TOKY MOSHWM coe-
OVIHEHVe TOKOOTBOAA C MOJTHUENPUEMHMKOM, CUCTEMOW
3a3eMNeHns N TPaguLMOHHBIMU, OTBOASALLMMU MO Ha-
NpaBneHUIo K 3eMMe Hen3onMpOBaHHBIMU TOKOOTBOAAMM

+ CobntogeHrne HeobXoaMMOro pasgenuTenibHoro MHTep-
Bana (s) B 3afaHHbIX U3roTOBUTENEM Mpeaenax 3a cyet
OOCTaTOMHON 3MeKTPUYecKon MPOBMBHON MNPOYHOCTM
TOKOOTBOAA Kak B 00OnacTy TOYKM MOAayv muTatoLlero
HanpsbKeHUs!, Tak U Ha BCeWn farnbHenLLen TpaekTopum

» [loctaTtoyHas npefenbHO AoMycTMMasi Harpyska Mo
TOKy Gnarogapsi nonepevyHoMy CeYeHWo NPOBOAHMKA
TOKOOTBOAA, COOTBETCTBYyHOLWEeMYy cTtaHgaptam (isCon
npounssoactea OBO bettepmaHH = 35 MM?, Mo HopMme
He MeHee 25 Mm?)

HopmaTuBHbIe TpeboBaHUA

B HacTosLwmMIi MOMEHT AEeNCTBYIOT TONbko obme Tpebo-

BaHWs Ans

« TOCT P M3K 62561 KommnoHeHTbl MOMnHue3awmuTbl -
Yactb 1: TpeboBaHMsi K KOMMOHEHTAM COEAMHEHNS,
Hanpumep, NpeaenbHO AOMYCTUMAasi Harpy3ka no TOKy
MOJHUM TOYMEK COeaUHEHUS

* TOCT P M3K 62305 MonHuesaiumta - Yactb 3: 3awmta
CTPOUTENBHBIX COOPY>XEHWU U Mtogen, Hanpumep Mor-
HUENPUEMHMK, MUHUM. MOMEpPeYHbIE CeYEeHUs], YPaBHU-
BaHWEe NoTeHUMarnoB

* [IEC 62561: KOMMOHEHTbl CUCTEMbI MOMHME3ALLUTHI
(LPSC) - YacTb 8: TpeboBaHUsi K KOMMOHEHTaM U30Mu-
POBAHHOW CUCTEMbI MOJTHME3ALLNTbI

Puc. 2.61: PasdeneHHas mornHue3awuma ¢ MOMHUernpuem-
HbIMU CMEPXHSAMU

Cuctema isCon: Obnactu npumeHeHusa — lMpumepbl

MUCNONb30BaHUA

MN3onunpoBaHHble TOKOOTBOAb!I — 3TO 3NEKTPOMOHTaXHbIE

peLleHns s BHELUHEN MOSHMEe3alUmnThbl, UCMOSb3yeMble

npexae Bcero TaMm, rae pasgenuTenbHblii MHTepBan He

MOXET ObITb COONIOAEH MUK NO 3CTETUYECKUM COOBpaKe-

HUAM He npumeHsieTcs. (Puc. 2.61)

O6nacTv npuMeHeHus:

* aHTEeHHbl MOBMNBHON paanoCBsA3n

* LIeHTpbl 06paboTKM AaHHbIX

* APXUTEKTYPHbIE peLLeHNs

* MecCTa, e pasgenuTenbHbli UHTEPBAN HE MOXET ObITb
cobntoaeH

FeomeTpus MuHuM. nonepeyHoe ceyeHues® | NMpumevaHus

Mnockuin 50 mm? MwuHuM. TonwmHa 2,0 mm

Kpyrnbiii? 50 Mm? Onametp 8 Mm

TpocoBblii 50 mm? MwuHuM. anameTp Kaxagoro nposoga 1,7 mm
Kpyrnbiv 200 mm? Hnametp 16 Mm

a) 50 Mm? (8 MM nmameTp) B onpeAeneHHbIX NPUMEHEHNAX MOXeT BbITb cokpalleH Ao 25 MM?, eCr MexaHuyeckas NPO4YHOCTb HE ABNAETCA CyLIEeCTBEHHbIM
TpeboBaHveM. B atom crny4yae JOJTKHO 6bITb COKpaLLEHO paccTosiHe Mexay onopamMmu ons NnpoBoOAOB.

Tabnuya 2.27: MuHuMarbHblie MonepeyHble Ce4eHuUs MoKoomeodos
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MpumeHeHne n3onMpoBaHHOro TOKOOTBOAA

Ha Puc. 2.62-2.64 npuBeaeH npyMep pacnonoxeHus Heu-
30MMPOBAHHOIO Y M30NMPOBAHHOIO TOKOOTBOAA C COOMto-
[eHneM pasfenuTenbHOro nHTepeana.

n KameHHas knagka n KameHHas knagka KameHHas knagka
H Tok MOMHUK Tok MOMHMM isCon®
TokooTBOA 8 MM TokooTBOA 8 MM BnekTponpoBoaka
n OrnekTponpoBoaka n OnekTponposoaka
E PasgenutenbHbin nHTepean
Puc. 2.62: Tok monHuu rnornadaem 8 Puc. 2.63: lNpsmol koHmakm omcym- Puc. 2.64: lNpsimol KoHmakm omcym-
3/1€KMpPOorpPo8ooKy. cmeyem cmeyem

@l oBo
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0BO isCon’— Gl =

a A

Cna6onpoogswuit OBA (3TuneHsuHunauerar),
ycTon4mB Kk Y®-nyyam

MpoBoasiwmin M3-C (CLUMTbIA NONUITUNEH)

M3onauus N3-C (clumTbIn NONMaTuneH)

BEN =5

MepgHbIi npoBoAHUK 35 Mm?

Puc. 2.65: Ycmpolicmeo u3ornupogaHHo2o mokoomeaoda OBO isCon® ¢ 8bICOKUM MpOobUBHbIM HarpsiXXeHuem

Cuctema isCon npoussogcrea O60 BerrepmaHH
M3onmpoBaHHble TOKOOTBOAbLI MPUMEHSIIOTCA B CUCTEMaX
BHELUHeN MOoMnHMe3aLmnTbl ANS YMeHbLUeHUs nnm nsbexa-
HWS pasgenuTensHoro nHTepsarna B cooteetcTeumn ¢ FOCT
P M3K 62305-3. isCon® obecneuvBaeT aKBMBANEHTHbIN
pasgenutenbHbii MHTepsan 0,75 m B Bo3gyxe.

* B oTnm4yme oT 0Bbl4HbIX 3KPaHMPOBaHHbLIX CPEeAHEBOSLT-
HbIX Kabenen ¢ MeTannM4YeckMM 3KpaHOM M30NMpPOBaH-
Hble TOKOOTBOAbI UMEIOT crnabonpoBoAsLLYy0 060N0YKY
ONst ynpaBneHns NocpeacTBOM M3MEHEHMUS MarHUTHOrO
noToKa, kotopas obycnaenvBaeT OTKIIOYEHNE BbICOKO-
ro HanpskeHWs B TOYKE Modadv NuTaloLLero Hanpshxe-
Hud. Tem cambiM NpegoTBpaLLaeTcs npobon kabenbHON
060MOYKN N3ONMPOBAHHOIO TOKOOTBOAA.

+ [locne nepBoro Nogkm4eHs noteHumana kabensHowm
000NOYKM M30MMPOBaHHbBIA TOKOOTBOA ObecneynBaeT
3aaHHbIN 3KBUBANEHTHbIN pa3aenuTenbHbI HTepBarn.

=0

YCTPONCTBO M30NPOBaHHbIX TOKOOTBOAOB isCon € BbICO-

KM NpoBuBHBIM HanpsikeHneMm (Puc. 2.65)

* [poBog isCon® gaBnsAeTcA KoakcuanbHbIM OOHOXMWITb-
HbiM kabenem. OH COCTOUT W3 HECKONbKUX CroeB
NpoBOASLIMX, CrabonpoBoasWNX U U3ONUPYHOLLMX
mMaTepuanoB, a TaKkke BHYTPEHHEro NpoBOAHMKA C CO-
OTBETCTBYOLLEN NpeaenbHO JOMYCTUMON HarpysKom no
TOKY. 3a CcYET AaHHON KOHCTPYKUMM obecnevnBaeTcs kak
[OCTaTo4Has YCTOMYMBOCTb K MPOBO0SIM U30MsLummn npu
NUMMyNbCax HanpsbKeHWs1 MOMHWUW, TaK U LieneHanpas-
JNIEHHOe MaHMWMNyrMpoBaHMe HanpsKEHHOCTbIO MarHuT-
Horo nons Ha obomx KoHuax kabens. bnarogapsa atomy
npenoTBpaLlaoTCs BO3HMKAKOLME 0ObIYHO CKOMb3siLLIne
pa3psgbl. Ckonb3siwme paspsabl BO3HUKAKOT Bcerga Ha
rpaHvLax pasgena TBepaoro U ra3oobpasHoro N3onmpo-
BaHHOro matepuana. Bcneacreme HeoaHOPOAOHLIX 3MeK-
TPUYECKMX MOSIEN BO3HUKAKOT MPEBbILEHUS JTOKaNbHOM
HanpsXKEHHOCTWN MOJs, KOTopble NpU AOCTWKEHUN Ha-
NPsKEHWs1 B Ha4anbHbI MOMEHT CKOMNb3sLLEro paspsiaa
BbI3bIBaAOT pa3psi BOOMb NOBEPXHOCTU Kabens.



Puc. 2.66: lpomokorsl ucrnibimaHuli npogoda isCon®

PasgenutenbHbIM MHTepBan

Pacuet pasgenuTenbHoOro nHTepBana BbINOHSETCs B
cootBeTcTBUM ¢ TOCT P MOK 62305-3, Pasgen 6.3, B
ToYKe npucoeanHeHust Tokooteoda isCon®. Heobxogumo
n3MepuTb AnuHy (I) oT ToukM NpucoeamHeHus isCon® go
CrnenyroLero ypoBHS CUCTEMbI YpaBHMBaHWUSI NOTEHLMa-
1I0B MOMHME3aLWnThI (HanpumMep, cMcTeMa 3a3eMreHnst).
Heobxoanmo npoBepuTb, SBMSIETCS N 3HAYEHWe pac-
CUYMTAHHOIO pas3faenuTenbLHOro NHTepBarna (S) MeHblue
3aJaHHOTO 3KBMBASIEHTHOIO Pa3fenuTenbHOro NHTepBa-
na isCon®. MNpu NpeBbILEHNN 3a4aHHOMO 3KBMBANEHTHO-
ro pasgenuTenibHOro MHTepBarna Heobxoguma npoknagka
[ONOMNHUTENbHBIX TOKOOTBOAOB.

YkazaHue

3HayeHus B Tabnuue OeCTBYIOT AN BCeX 3a3eMnurenei
Tvna B, a Tarke onga Tex 3asemnutenen tuna A, y KoTo-
pbIX COMPOTUBIIEHNE 3a3EMSIEHUS COCEOHUX AIEKTPOOOB
3asemnuTenen oTnmMyaeTcs He 6ornee, 4eM Ha ko3 ULm-
€HT, paBHbI 2. [Mpn OTKNOHEHUN COMPOTUBIIEHUS 3a3EM-
NeHnst oTAEemNbHbLIX 3NEeKTPoaoB Oornee, YeM Ha koadhdu-
LMEHT, paBHblil 2, HEOBX0ANMO NPUHATL K = 1. McTouHuk:
Tabnuua 12 TOCT P M3K 62305-3.

agBa 2 | Cuctema BHellHeN MOJTHUE3ALWUTbI

Knacc Konuuectso OnuHa
MOJSTHUE3aLUTbI TOKOOTBOA OB npus =0,75m
I 1 -

I 2 14,20

| 3 1 bonee 21,30
Il 1 12,50
Il 2 18,94
Il 3 1 bonee 28,40
I+ 1v 1 18,75
I+ v 2 28,40
I+ 1v 3 1 bonee 42,61

Tabnuya 2.28: Pacyem makc. OnuHbl rpogoda rnpu Ucrosib-

308aHuU rposoda isCon. EQuHuUya usmepeHuss — memp.

@ ©s0
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D:>Z

Tok MonHuK, KA

CoefunHeHve MeHoro NPOBOAHMKA U 0BOMOYKM

OnekTpuyeckoe coeaMHeEHUe Co 3aaHNeM, NPOBOASLLEN
CTPYKTypoWn u nokanbHon CYT1

MwHVManbHbIM MHTEpBan

Puc. 2.67: ®yHKyUOHanbHasi cxema mokoomeoda isCon®

82

isCon®: MpaBuna AnA NPoOeKTUPOBaHUA U MOHTaXa:
napannenbHble TOKOOTBOAbI

Mpy MOHTaxe HeCKONbKMX napannenbHo MAYLIMX K30-
NMPOBaHHbIX TOKOOTBOAOB 0becnevmBaeTcs pasgerneHue
ToKa. B pesynerate cHuxeHus koadpduumeHTa pasgene-
HUSI TOKa KC COOTBETCTBEHHO COKpaLLaeTCsi paccyuTaH-
HbIi pasgenuTenbHbIA HTepBan (s).

[ns yoepxuBaHWA MarHUTHbIX MOMEN Ha MakCUManbHO
HM3KOM YpPOBHE W MpeLoTBpaLlEeHNsl BO3AENCTBUS TOKO-
OTBOZOB APYr Ha Apyra peKkOMeHAYeTCa UHTepBan Mexay
nposogamu He meHee 20 cm. B ngeansHom criyyae Heob-
XOOUMO NMPOBECTU BTOPOW TOKOOTBOZA Ha MPOTMBOMONOXK-
HOW CTOpPOHE 3aaHus.



Ecnu TokooTBOAbI NPONoXeHbl HEMOCPEACTBEHHO PSAOM
APYT C OPYroM, KO3MULIMEHT pasfeneHns Toka He
CHVXaeTcs.

isCon®: MapannenbHblie TOKOOTBOAbI

TouYHbIV pacyeT pa3genuTenbHOro MHTepBana o60CHO-
BbIBAET BO3MOXHOCTb NMpUMeHeHUs npoBoaa isCon®,
cm. Tabnuuy 2.28 cTp. 81.

M3onuposaHHbIli nposod isCon® ¢
8bICOKUM rPOBUBHbIM Harpsi»KeHUem
peanusyem 3KeusaneHmHbIl
pasdenumernbHbIl UHmMepsarn u,
makum obpa3oM, 8bIrofHsIem
HopMamueHble mpebosaHus.

agBa 2 | Cuctema BHellHeN MOJTHUE3ALWUTbI
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n OnemeHT npucoeanHeHua

E MopkntoyeHne noTeHuMana npu NoMoLLU, HanpuMep, MeaHoro
npoeoaa > 6 mm?

X: MUHUManbHbIN MHTEpBan (MeHbLUMe 3HaYeHNs BO3MOXHbI
no pacyery)

Puc. 2.68: NpucoeduHeHue mokoomeoda isCon® Kk MosnHue-
npuemHol cemke

isCon®: MopgkntoyeHne noteHymnana

+ Knemma ypaBHMBaHWS noTeHUMana npucoeamnHaeTcs K
OMOPHOMY MOTeHLUMany nocpeacTBOM MELHOro NpoBo-
Aa > 6 MM? nnv NpoBoaa, 3KBMBANEHTHOrO Mo NPOBOAM-
mocTu. (Pnc.2.68)

* Uepe3 OMoOpHbIN MOTEHUMan He [JOMKeH npoTekaTb
TOK MOMHUK, U OH JOMMKEH pacnonaraTbCs B npegenax
3aLUMTHOrO yrna MoriHMeoTBoaa.

* lNogknioyeHne noTeHuuana MOXET OCYLECTBNATLCH
yepes nokanbHyto CYT1, meTannuyeckue 1 3a3eMeH-
Hble KpOBErbHble HAACTPOWMKM, 3a3eMIIEHHbIE 4acTu
CTPYKTYpbl 34aHWUS UMW Yepes3 3alUMTHLIN NPOBOAHUK
HU3KOBOMLTHOW CUCTEMBbI.

* YpaBHMBaHWe NoTeHUManoB (NpucoeanHeHe > 6 Mm?)
MOXET ObITb OTMEHEHO MNPV Pa3fenuUTensLHOM UHTEpBane
<0,15m

* Ha oboux ydacTkax npucoeguMHeHUst Ha BCEW MpoTs-
XKEHHOCTM Kaxaoro yyactka AorkeH ObiTb cobniogeH
COOTBETCTBYIOLMNA PaACCYUTAHHBIN  pasfnennTerbHbIN
WHTepBan (s) 40 MeTanInYeckmx YacTen.

84

B obrnactn mexay knemmow ypaBHUBaHWUsS NoTeHUmana u
NOAKMNI0YEeHMEM NOTeHUMana B panoHe pasgenurenbHOro
WHTepBana He JOMKHbI pacnonaraTbCa TOKONpoBoAsiLUME
unn 3asemneHHole Yactu. Cioga OTHOCATCH, Hanpumep,
MeTannn4yecKkmne YacTn KOHCTPYKLMIA 1 ONopbl Ansi NPOBO-
[OOB, a Takke apmarypa. Ecnn paccuntaHHbIi pasgenu-
TenbHbIM MHTepBan (s) cocTaensieT MeHee 75 cMm B BO3-
ayxe, TO paccTosiHue mexagy ckobon YT n anemeHTamm
nprucoeanHeHNst MOXeT OblTb YMEHbLLEHO.



Puc. 2.69: lNpumep MoHmMaxa cucmemMbl C MOKOOMBOOOM
isCon

. ©
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Knemma YpaBHMBaHWUA NoTeHUMana

MoakntoyeHre noteHunana

X: MUHUMasbHbIA MHTEpPBan (MEHLLUME 3HAYEHUs] BO3MOXHbI
1o pacyeTy)

aNe

X [1cr5nol T I n y: iHTepBan mexay CTeKrnonnacTuKoBbIMU CTEPXHAMM U CTEHOW
140 B h: ViHTepBan Mexay KPOHLLTEAHOM U MIIOCKON KpbiLLEe
130
120 ﬂ MpOBOAHMK ypaBHUBAHMWS MOTEHLMANOB > 6 MM?

110 A
100 v
90
80
70
60
50
40
30
20
10
0

0 17,520 25 30 35 40 45 50 55 60 65 70 75 80 85 90

s [cm]

1 = PacctosiHne mexay Knemmon ypaBHMBaHMWS NOTEH-

umana v ypaBHUBaHUS noTeHumana (x) B cm

2 = PasgenuTenbHbli MHTEpBan (s) B Cm

A = M3onupoBaHHbIi TokooTBop, isCon BA 45 SW

B = M3onupoBaHHble TokooTBoAbl isCon Pro+ 75 SW/GR

nisCon Pro 75 SW

C = MzonupoBaHHbI TokooTBog isCon PR 90 SW

Tabnuya 2.29: MuHuMarnbHo mpebyembili UHmMepsarn Mexoy
371eMEHMOM  MPUCOEOUHEHUS] U 3aXUMOM MOOKITIOYEeHUS
uHmepeana rnpu s = 0,75 m 8 8030yxe

Puc. 2.70: MonHuenpuemHbie mMadmel isFang ¢ pacrosno-
JKEHHbIM CHapyu mokoomeodom isCon®

@ os0
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100% rmbkocTb Ha cTpounnoLwagke

TokootBog OBO isCon® rmbok B npumeHeHun. isCon®
NnocTaBnsieTcsl B OAHOPa3oBbIX kabenbHbix OGapabaHax.
Takum obpa3omM nornb3oBaTerb MOXET HAa MECTE C TOYHO-
CTblO 0 CaHTUMETpPa OTMEPUTb HYXXHYI OJIMHY U OTpe-
3aTb TOKOOTBOZ MO NOTPeBHOCTM. OTO 03HAYaEeT rMbKOCTb
B paboTe, COOTBETCTBYHOLLYIO (PAKTUHECKAM YCIOBUSIM
Ha cTpownnowazake, BMECTO 3aka3a npeaBapUTEnbHO
M3roTOBIEHHbIX kabenen. [ns peanusaumm npodeccuo-
HarbHOro NPOEKTMPOBaHWA U MPOKNaAablBaHWS NpoBoAda
isCon® TpebytoTcsa crneumanbHble 3HaHWs. OHW copep-
)KaTcs B akTyanbHOM PYKOBOACTBE MO 351eKTPOMOHTaXY,
HO TaKXe UX MOXHO yrnybuTb Ha cneumarnbHbIX CeMUHA-
pax-TpeHuHrax, koTopble opraHusyetr OO BeTttepmaHH.

OTcyTCcTBME ranoreHoB

MpuMeHeHne OesranoreHHbix kabener npenoTBpalla-
€T BO3HMKHOBEHWME KOPPOAUPYIOLMX N A00BUTbIX ra3oB.
[@a3bl MOryT HaHeCTU 3Ha4MTENbHbIA ywepb nasMm u
umyLlecTBy. Pacxogpl, BO3HMKaOLMe BCneacTBme Koppo-
3MOHHOW aKTUBHOCTM ra3oB, 00pasyoLLMXCsi NPY FOPEHUN,
3a4acTyio Bbllle pacxodoB, BO3HUKAOLWKMX B pe3yrbrarte
NpsIMbIX MOBPEXOeHWlA OT noxapa. TokooTeBog isCon®
COCTOUT M3 MaTepuana, He coaepallero ranoreHos.

XapaKkTepucTuka ropeHms

3a cunTaHHble MUHYTbI OFOHb MOXET OXBaTUTb Kaberb,
He SIBNSLLMIACS orHeynopHbiM. OrHeynopHbIMK Ha3blBa-
toTCs Te Kabenu, KoTopble NpeaoTBPALLAOT pacnpocTpa-
HEHWEe OrHsi M 3aTyxalT CaMOCTOSTeNIbHO Mocre Toro,
Kak Bo3ropaHue noTyweHo. OrHecToMKOCTb MpoBoAaA
OBO isCon®-nogteepxaeHa B cooteetcTBum ¢ DIN EN
60332- 1-2.

=0

YcTOMYUBOCTb K aTMOC(epHbIM BO30EeACTBUAM

BHewHsas obonoyka npoBoga OBO isCon® coctouT n3

O4Y€eHb CTOWKOrO K cTapeHuto Mmatepuana (OBA = aTuneH-

BMHUNALUeTaT). YCTOMYMBOCTb K aTMocdepHbIM BO3aen-

CTBUSIM NOATBEPXKAEHA CNEAYOLNMN UCTIbITAHUSIMUA:

» O3oHocTonkocTb cornacHo DIN EN 60811-2-1, Pazgen 8

* CTOMKOCTb K OENCTBUIO COSTHEYHOrO CBETa, TECT CO-
rnacHo UL 1581, Pasgen 1200

» Mopo3socTonkocTb/ygaponpodHocTb cornacHo DIN EN
60811-1-4, Pasgen 8.5

MpuMep UCNONb30BaHUA: KPbILX C MAFKUM MOKPbLITUEM
Kpblwmn ¢ markum nokpbituem (Puc. 2.71), Takum Kak
ConomMa, TPOCTHUK UMK Kamblll, TpebyrT MOBbILLIEHHON
3aLMTbl OT YAAPOB MOSHWU U CBSI3aHHOW C HUMU Yrpo3bl
noxapa.

[ns cobritogeHnst acTeTu4ecknx TpeboBaHMn 3acTponLLm-
KOB peKkOMeHAyeTcsl pasfeneHHasi cucteMa MorHuesa-
LWKMTbI ¢ Ucnonb3oBaHneM nposoga isCon®. MonHuenpu-
€MHVK BbIMNOJIHAETCS MOCPEACTBOM  MOJSTHUENPUEMHbIX
MauyT, KOTOpble NO3BONAOT NPOKMNaAblBaTb NPOBOAA BHY-
Tpu (Tun isFang IN). Cepbin BapuaHT npooga isCon®
rapaHTMpyeT MakCUMarbHyl 3aliMTy U NpUMeHsieTcsl B
obnacTtu MArkom Kpbiwn. Takum o6pasom, NpPoBod MOXET
npoknaabiBaTbCs MO KpbILWE ¢ MATKUM NOKPbITUEM.

HALOGEN

FREE

Puc. 2.71: Kpbiwa ¢ Ms2KuM rnokpbimuem ¢ npogodom isCon®



Mpumep ucnonb3oBaHusi: Cucrema MobunbHOM
papguocBsa3un

Takve yCcTaHOBKW, Kak CUCTEMbI MOBUITLHOWM pagmoCcBsa3y,
[OOIMKHbI ObITb MHTErPUPOBaHbLI B KOHLEMNLMIO MOMHMe3a-
LLMTbI, OCOBEHHO 3TO KacaeTcs AoocHaleHus. (Puc. 2.72)

BcnepctBre NpoCTpaHCTBEHHbIX OFPaHUYEHUI, a Takke
BMUSIHUSA M3Ny4YaeMblX CUrHanoB YCTAHOBKA MOSIHMEOT-
BOOa BO3MOXHa nMpu nomouy isCon®. MNpocTtas uHTerpa-
LMa B MMEHOLLYHCS CUCTEMY MOSHME3aLLMTbI, a Takke
oTAenbHasi MonHMe3awmuTa MoryT ObiTb NIErko peanmso-
BaHbl 1 B COOTBETCTBMM C AENCTBYIOLLMMN CTaHAapTaMu.

Puc. 2.72: Mauma moburnbHol paduocesi3u ¢ mokoomeooom
isCon®

agBa 2 | Cuctema BHelLHeN MONTHUE3aLWNUTbI

AcTeTn4Yeckme acneKkTbl

[Insa xopoLlo npocmaTpuBaeMbix 30H, a Takke Be3ae, rae
Ba)XE€H 3CTETUYECKMI acneKT, peKOMeHAYeTCs Npokraaka
isCon® B monHuenpuemHon maute. (Puc. 2.73) YpaBHu-
BaHWe noTeHuuanoB nocre nepebix 1,5 MeTpoB npowc-
XOAMT B MayTax. ATo NpocToe u BusyansHo 6e3ynpeyHoe
3MEKTPOMOHTAXHOE pELUEHUE.

Puc. 2.73: Kamepa esudeoHabmnodeHusi ¢ mokoomeooom
isCon®
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MpuHUMN MoHTaxa isCon BO B3pbIBOONACHbLIX 30HaX
B 3oHax Ex (B3pbiBoonacHbix 3oHax) 1 u 21 npuBs3ka
TokooTBoAa isCon® K ypaBHMBaHWUIO MOTEHLMANoB OCy-
LLeCcTBNSIETCA MOCMe NepBOro MOAKIOYEHUST MOTeHLma-
na B paBHOMEPHbIX npomexyTkax (0,5 M) npu nomoLm
MeTannMuecknx aepxatenen u ckob Ansi NPOBOAHMKOB
(Hanpumep, isCon H VA nnu PAE). B cnyyae ygapa mon-
HUM He JoMNyCKaeTCcsl NPOTEKAHWE TOKa MOSHUK Yepes Cu-
CTeMy ypaBHUBaHUS NOTEHLMANOB. [103TOMy OHa [0ormKHa
pacnonaratbCsi B 3aLlMTHOM Yriy MOMHMEOTBOAA.

MpoBog isCon®

MonHuenpuemHas mayta isFang 4 M ¢ pacnonoXeHHbIM
CHapy>xu nposogoM isCon®

A OR

MonHuenpnemHas mavta isFang 6 M ¢ pacnonoXeHHbIM
CHapy>u npoBogom isCon®

ypaBHVIBaHMe noTteHumanos

Puc. 2.74: lMpuHyun moHmaxa isCon® 80 83pbi800NAaCcHbIX 30Hax

os0
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T Tl v o

MoHmaxx chyHOaMeHmMHO20 3a3eMIieHus1 8 Xunom Komrnekce «llapk Bunn», Mockoeckasi obriacmsb, Poccusi

2.3 Cucremsbl 3a3eMneHud

CornacHo CTaHOapTam ansa Kaxkaom YCTaHOBKMU Heobxo-
anMa cuctema 3aseMrieHus.

Y10 NoHMMaeTcs noa «CUCTEMOM 3a3eMNeHns» ?
Tpebyemble onpegeneHMss MOXHO HaWTKM B CTaHZapTax
FOCT P M3K 60050-826-2009:

* «COBOKYNHOCTb 3MEKTPUYECKUX COEAMHEHUN WU YCT-
POWCTB, HEOOXOAMMbIX Ansi 3a3eMrieHuss CeTu, ycTa-
HOBKW MW 3NeKTpoobopyaoBaHNSA». A Takxke:

* «TOKOMPOBOAALLUNA 3NIEMEHT, BCTABMEHHbIA B 3eMJI0
NN Opyryto onpeaeneHHyr TOKOMPOBOASLLYO cpeay,
HaxoOsLLYOCs B 9NEKTPUYECKOM KOHTAKTE C 3eMIen».

3apaum cucTemMbl 3a3eMreHuUsA:

e OTBOA TOKa MOMHWUM B 3eMIt0

° ypaBHVIBaHI/Ie noTeHynanoB Me>|<p,y TOKOoOTBOOAAMMU

* ynpaBsreHue noTeHumanamm Bonmaun NpoBoasLIMX CTEH
COOPYXXEHMS

MocnepctTBus HenpodeccUoHarbHOro BbIMONTHEHUA

cUCTeMbl 3a3eMIeHUs:

* OnacHble nepeHanpsaxeHna Ha ypaBHUMBaHUN

* NnoTeHumanos

* HepaBHOMepHasa pacnpegenieHne MnoTeHumnanoB B Cu-
cTeMe 3a3eMrieHuns

* paspylleHne QyHOaMeHTa Wu3-3a CrMLIKOM Marou
nrowaan oTeoAa Toka MOMHUN

* paspylleHue cyHoameHTa BcrneacTeue Henpodeccu-
OHarnbHO BbIMOSIHEHHbIX coeanHeHU (6e3 3aXMMHbIX
COEAIMHEHNIN)

« [anbBaHM4yecknii BBOA OONbLUOrO 3anaca 3SHepruu
MOJTHUU
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Tun A

» [Opu3OHTanbHbI 3a3eMnuTenb

* BepTtukanbHbivi 3a3emnutens (rMyOUHHBIN UK
CTepXXHEBOW 3a3eMNnTenNb)

Tun B

» KonbLeBon 3azemnuTenb (MOBEPXHOCTHbIN
3a3emMnuTenb)

* ®yHAAMEHTHBIV 3a3eMnuTenb

Puc. 2.76: Cucmembi 8HewHel u 8HympeHHel MoriHue3awumsl

2.3.1 MeToabl npoeKkTupoBaHUsi

Crangapt FOCT P MOK 62305-3 TpebyeT HenpepbIBHOMO
YpaBHMBaHUS MOTEHUMANoB MOMHMEe3alWmTbl. Takum 06-
pasom, BCe OTAerbHble CUCTEMbl 3a3eMieHUS OOMMKHbI
ObITb CBsI3aHbl Mexay cobon Anst co3gaHus rnobansHom
CUCTEMbI 3a3eMIIEHMS.

KpecToBuaHbI coeguHnTenb

AHTVKOPPO3WOHHBIA BaHAax

Kpyrneii nposog

CoeavHuTenbHas ckoba

BoBane

CrepxHeBol 3a3emnutens (Obpalyate BHUMaHWE Ha aHTU-
KOPPO3VIOHHYI0 3aLLUTy COeAUHUTENEN)

Puc. 2.77: Tun A — IMy6uHHbIl 3a3emnumers

90

CTraHgapT pasnuyaeT cucTeMbl 3a3eMrneHns TunaAun tuna
B. K Tnny A oTHOCATCS BepTuKarbHble U FOpU3oHTarnbHbIe
3aszemnuTenu (rMyoOuHHLIA 3a3eMnuTeNb, CTEPXHEBOW
3aszemnuTens). Tun B BkM4aeT BCe MNOBEPXHOCTHbIE
3aszemnuTenu (KonbLeBon 3a3eMnuTenb, PyHAAMEHTHbIN
3a3emMnuTenb).




2.3.1.1 Tun A — TNy6GMHHBbIN 3a3eMNUTENb: YCTPONCTBO U
NpYHUMN AeACTBUSA

B kayecTBe OTAeNbHOrO 3a3emMnuTens pekomeHZyeTcs uc-
nonb3oBaTb OAWH rMYyOWHHBIA 3a3emnuTens AnvHown 9,0 M
ANS KaX4oro TokooTBoAa, NpoknabiBaeMblil Ha pacCTosiHUN
1,0 M oT dpyHOAamMeHTa coopyxeHusi. 3a MUHUMarbHbIN pas-
mep (cornacHo MOCT P M3K 62305-3)) 3asemnutens tuna A
ans knaccos MonHuesawmnTel Il v IV npuHaTa anuHa 2,5 m npu
BEPTMKaNbHOM yKnagke u 5 M npu ropusoHtansHon. B 3a-
BMCUMOCTM OT TUNa rpyHTa rnyobuHHbIE 3a3eMnuTenu MoryT
NpoKNaabIBaTbCSA B 3€MIT0 BPYYHYHO UMW NPU MOMOLLM 3MeK-
Tpo-, 6€H30-, MTHEBMOMOJIOTOB.

Bce rnybuHHble 3a3emMnuTeny OOMKHbl ObiTb COeAMHEHbI
C KOnbLeBbIM 3a3eMnuTenieM BHYTPU UMW CHapY>Xu 34aHus
M OCHaLLeHbl BBOAOM K LLUMHE ypaBHMBaHWS NOTEHLMAmNoB.

agBa 2 | Cuctema BHelLHeN MONTHUE3aLWNUTbI

WUHdopmaumsa no cucteme 3aszemneHuns tuna A

* [MyBuHHblE 3a3eMnMTENW NPOKNAaAbIBAIOTCH, Kak NpaBuIo,

BepTVKanbHO Ha BonbLume rmy6uHbl. OHM ycTaHaBnNMBaloTCS

B MPVPOAHBIV FPYHT, KOTOPbIA MOXHO YBUAETH TOMBKO MULLb

nog dyHaaMeHTamm.

* B nnotHo 3acTpoeHHbIX 0bnacTsax 3a4acTylo HEBO3MOXHO
onpegenvTb CONPoTUBREHNe rpyHTa. B AaHHoM cryvae ansi
pacyeTa MWHMMAanbHOW ANVHbI 3a3eMnuTens J4OoCTaTOuHO
NPUHSATL COMPOTMBIEHME rPpyHTa, paBHoe 1.000 Om/m.

+ B cuctemax 3azemneHus Tvna A MYHMManbHOe KONMYeCTBO
3a3emnuTenei paBHoO ABYM.

+ PacnonoxeHue 3asemnurenei tuna A: coegvHeHve cHa-

PYXU U BHYTPU COOPYXKEHUS.
+ TokoOTBOAbI COEAUHSIIOTCS Mexay coboi BGNU3N noBepx-
HocTu 3emnu. (Puc. 2.78)

n My6uHHBIN 3a3emnuTens TN A

ﬂ CoeguHeHwne B 3emne

maBHas 3azemnsiowas wwuHa (M3LU)

Puc. 2.78: Cucmema 3asemrneHuss murna A: coeOuHeHue
CHapyXXu COOpYXeHUsi

Cuctema 3a3emneHus Tuna A uenecoobpasHa Ansi HU3KKX
CTPOUTENBHBLIX COOPYXEHWUI (Hanpumep, YacTHbIX AOMOB),
CYLLECTBYIOLLMX COOPYXKEHWIN, CUCTEM MOSHUE3ALUTLI C
MCMONMb30BaHNEM MOJSTHUENPUEMHbBIX CTEPXHEW UMW HaTs-
HYTbIX MPOBOAOB, @ Takke Afs U30NIMPOBAHHOW CUCTEMBI
MOSHMe3alWnTbl. [JaHHbI BWA PacronoXeHUs BKoYaeT
ropu3oHTanbHble U BepTUKasbHble 3a3eMITUTENN, KOTopble
COEAVHSIIOTCS C KaXKablM TOKOOTBOAOM.
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[MyBuHHBIN 3a3emnuTens TMn A

CoegnHeHve B 3emne

CoeguHeHne Ha dacage 3gaHusa

CoeaviHeHue B 30aHnm

maBHas 3asemnsiowias wuHa (M3LU)

Puc. 2.79: Cucmema 3a3zemrnieHuss murna A: coeOuHeHue
CHapy»ku U 8HYmMpu COOpPyXeHUsl

80

60

50 a

40

30

500 1000 1500 2000 3000

Knacc monHuesawmutsl |

Knacc monHuesawmtol |l

Knacc monHuesawmtsl Il + 1V

MuHumanbHaa anvsa I, ()

ConpotusneHnue rpyHta p (Om)

Puc. 2.80: MuHumarbHbIe OnuHbl 3a3emiumerned
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MNpv HEBO3MOXHOCTW COeaNHEHUsT IYOUHHOTO 3a3eMnuTens
B 3eMI1e BO3MOXHO ero COefMHeHe BHYTPY 30aHNS Unu Ha
Hewm. (Puc. 2.79)

CoeanHnTenbHble NPOBOAA OOIMKHbI MPOKMaabiBaTbCs Kak
MOXHO KOpoYe M He Bbiwe 1 M Hag YPOBHEM 3eMINn. Ecnun
coeHeHne YypaBHMBaAHUA NOTEeHUMaNoB MOJIHME3aLWNTbl
OCYyLLEeCTBNAETCA TONTIbKO C O4HUM OTAENbHbIM 3a3eMnnuTenemMm,
TO BO3MOXXHO BO3HWKHOBEHME BbICOKMX Pa3HOCTEN MOTEHLM-
arnos No OTHOLWEHWIO K APpYrnMM 3a3eMnunTensam. B pesynbrate
3TOro MOryT BO3HUKHYTb HEOOMyCTUMblE UCKPOBbIE I'Ip060VI
MY onacHble A4S XXU3HU PasHULbl HANPSKEHUNA.

MuHMManbHaa AnvHa KaXXaoro 3aseMnuTens — B COOTBET-
CTBMU C KIACCOM MOJTHME3ALLUTLI — HE [JOIMKHA YYMThIBATLCS
B TOM Cryyae, ecrnv CONpOTUBIIEHNE 3a3eMIIEHNS OTAENBHOIO
npoBogHuka < 10 Om (pekomeHgauust). MuHumaneHas anvHa
KaXK[Oro 3a3eMI1Tens cocTaBnsieT |, AN ropusoHTarbHbIX
NPoBOAHMKOB 1 0,5 X |, ANa BepTUKarnbHbLIX MPOBOAHNKOB.

Mpumep
* Knacc monHunesawuTsl |
* [ecok, ranbka, BepxHue crion (cyxme) 1000 Om

Pesynbrat (Puc. 2.80)
» Knacc monHuesawuTsl |I: 22 m
* [My6uHHbIN 3a3emnuTenb: 11 M



MaTtepuansbl

B kayecTBe maTtepuanos NnoMMMO NPOYEro MOryT UCMOSb-
30BaTbCH:

* CTepXXHu 13 HepxasetoLen ctanu guam. 20 mm

* CTepXXHM 13 OLIMHKOBaHHOM cTanu avam. 20 MM

e CTepXHu 13 ctanu B megHon obonoyke guam. 20 mm

* TpyObl U3 HepXxaBetoLen ctanu, avam. 25 MM

« [nockune NpoBOAHMKM 13 OLMHKOBaHHOM cTanu 30 x 3,5 Mm
« [Mnockue npoBoaHWKM 3 HepxkasetoLler ctanm 30 x 3,5 Mm
* Tpy6bl U3 OLUMHKOBAHHOW CTanu, gnam. 25 mwm

3awmTa oT KOppo3umn

B 30Hax C puCKOM BO3HWMKHOBEHMWSI KOPpO3uu crnegyeT
MCMomnb30BaTh TOMbKO HepXaBelLllyl cTanb C Jonen
monubaeHa > 2%, Hanpumep, 1.4404 oder 1.4571. Pa3sb-
€MHble COEAUHEHUNS B TPYHTE AOMKHbI ObiTh 3aLyuLLEHbl
OT KOppO3uu (Npvi NOMOLLM MAACTUYHBIX aHTUKOPPO3NOH-
HbIX NEHT).
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I1m

n [MyBuHHBIN 3a3emnuTenb (ONUMOHanNbLHO)

n CoeguHeHwne B rpyHTe

maBHas 3azemnsiowas wuHa (M3LU)

Puc. 2.81: lNpuHyun MoHMaxa KosbUyeeo20 3a3eMumerisi

2.3.1.2 Tun B - KonbueBou 3a3emnurenb
KonbueBolt 3asemnutens Tuna B npoknagbiBaetcs
BOKpYT 3alyuiiaemoro 3gaHus. (Puc. 2.81)

MpuHUun gencrTeusa

MuHumym 80% obLiert ANnHbI KONbLEBOIO 3a3emMnutens
CHapPYXXW CTPOUTENBHOIO COOPYXXEHWUSI AOMMKHbI COMpUKa-
caTbCs ¢ rpyHTOM. [py 3TOM OH A0MKeH ObITb MPOMOXEH
B BMAe 3aMKHYTOro kombua Ha pacctoaHum 1,0 m 1 Ha
rny6uHe 0,5 M BOKpYr BHellHero dyHAameHTa CTpou-
TENbHOro coopyxehusi. (cMm. Puc. 2.82). Mo pacnonoxe-
HUIO KONbLIEBOW 3a3eMiiMTenb OTHOCUTCSA K 3a3emninTe-
nam Tuna B.

MaTtepuansli

B kavecTtBe matepmanos NOMMMO NPOYEro MOryT UCMofb-

30BaThCH:

+ [1nockue NpoBOOHMKM U3 HEpXKaBetoLeln cTanm
30 x 3,5 Mm

+ [1nockve NpoBOAHMKN U3 OLIMHKOBAHHOM cTanu
30 x 3,5 Mm

* Kpyrnble npoBogHWKN U3 Meau, guam. 8 mm

» Kpyrnble NpoOBOAHMKN U3 HEPXKaBEIOLLEN CTanu,
avam. 10 mm

* Kpyrnble NpoBOAHMKN U3 OLIMHKOBaHHOW CTanu,
avam. 10 mm

3awmTta oT KOppo3un

B 30Hax C pucKOM BO3HWMKHOBEHMSI KOpPpO3uu crnegyeT
MCMomnb30BaTh TOMbKO HepXaBeloLlyl cTanb C Jonen
monubaeHa > 2%, Hanpumep, 1.4404 oder 1.4571. Pa3b-
€MHble COEAUHEHUS B TPYHTE AOMKHbI ObiTb 3aLyuLLEHbl
OT KOppO3uw (Npv MOMOLLM MAACTUYHBIX aHTUKOPPO3NOH-
HbIX NEHT).
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KpecToBuaHbI coeguHuTensb
IMnockuii NpoBOAHMK
Kpyrnbivi npoBoaHMK
AHTUKOPPO3NOHHEIN BGaHaax

CTep)KeHb Onda seBoda B 3eMJ10

gpaEmnEEEs T
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Mnockuii npoBogHWK

KpecToBuaHbI COeANHUTEND C aHTUKOPPO3MOHHONM 3aLLUTON

AHTUKOPPO3MOHHbI GaHgax / neHTa

CoegunHUTENbHbIN 3aXXUM NS apMaTypHON cTanu

KpectoBuaHbI coeguHuTens

CTepxeHb ans BBOAA B 3eMIT0

(DI/IKCI/IpOBaHHaFl TOYKa 3as3eMIieHnda

l~foHol-H-0~]1-

maBHas 3azemnsiowas wuHa (M3LU)

Puc. 2.83: ®yHdameHmMHbIl 3a3emnumers muna B

2.3.1.3 Tun B — ®yHOaaMeHTHbIN 3a3emMnuTesnb MpuHUMN gencrTBuA
DyHOAMEHTHbIV 3a3eMINUTENb ABMSETCA YacTbio aNeK- dyHaameHTHbIN 3asemnuTens (Puc. 2.83) npeacraensiet
TPONPOBOAKMN 30aHUS. cobon 3azemMnuTenb, KOTOPbIA YyCTaHaBNUBaEeTCs B GETOH-

HoM cbyHOaMeHTe coopy»keHus. [NonocoByto cTanb creay-
€T COefMHSITb C apMaTypol Yyepes Kaxable 2 M (npubnu-
3uTenNbHbIN MHTepBan). KrnvHoBble COequHUTENN Hemnb3s
NPUMEHATb B UCKYCCTBEHHO YNIIOTHEHHOM GETOHE.
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n MyBuHHBIN 3a3emMnuTenb (ONUMOHanbLHO)

E KonbueBon hyHOaMeHTHbI 3a3emnutens

[MmaBHas 3asemnsiolLias WwWmHa

Puc. 2.84: lMpuHyun npoknadku c¢hyHOaMeHMHO20 3a3em-
niumernisi ¢ POBOOHUKOM ypaHu8aHUsi (QYyHKUUOHalIbHbIX
rnomeHyuanos

[na akkypaTHOW npoknagkn yHOAMEHTHOro 3asemnu-
Tens pekoMeHAyeTCs MCMonb30BaTb MOMOCOoBble Aep-
Xartenw. [lepxaTtenu cnegyeT ycTaHaBnMBaTb NPUMEPHO
Yyepes Kaxaple 2 M.

AyencTbin KonbLEBOW 3a3eMIUTENb JOMKEH ObITb coeaun-
HEH C NPOBOAHWMKOM YpaBHMBAHUS MOTEHLMANoB WU Npo-
KnagblBaTbCs CHapYXu U BHYTPU pyHOAMEHTHON NAWTHI
cnepyoLwmm obpasom:

* LnpuHa syeek 10 x 10 M ¢ MepaMn MOMHNE3ALLNTDI

* lLnpuHa siveek 20 x 20 m 6e3 Mep MOMHUE3ALLUTHI

os0

MaTepuansli

®yHOamMeHT / NPOBOAHUK YpaBHMBaHUA NOTEHLMANOB
B kayecTBe maTepuanoB NOMMMO NPOYEro MOryT UCMOSb-
30BaTbCs:
* [1nockne NpoBOAHMKN N3 OLMHKOBAHHOW CTanm
30 x 3,5 mm
* [1nockne NpoOBOOHMKM U3 HEPXKaBEOLLIEN CcTanm
30 x 3,5 mm
* MeaHbiih Tpoc, 50 Mm?
Kpyrnble NpOBOAHUKM M3 OLIMHKOBAHHOW CTanu,
avam. 10 mm
Kpyrnble NpOBOAHUKM U3 HEPXXaBEeLOLLEen cTanu,
avam. 10 mm

BHelHWe BbiBOADI

BHellHMe BbIBOObI W3rOTOBMEHbI M3 MPOYHbIX AHTMKOP-
PO3UOHHbLIX MaTepuarnoB. CriegyeT Ucnonb3oBaTb CTanb,
OLUMHKOBAHHYIO METOLOM FOpSYEro MorpyXeHusi, ¢ nonu-
MepHON 0BO0NOYKON UNN HepXaBetolme cTanu ¢ comep-
XaHneMm monuéaeHa > 2%, Hanpumep, 1.4404 unn 1.4571.
Bo Bpemsi cTpoutenbsHol gasbl BHELLHME BbIBOAbI OMK-
Hbl ObITb MapKMPOBaHbI APKMMU 3aLLMTHBIMU Kornadkamu,
Hanpumep, OBO ProtectionBall.

KonbueBble 3azemnutenu
B kadecTBe maTepuanoB Ans S4EUCTbIX KONMbLIEBbIX 3a3eM-
nuTenen MoryT UCMosb30BaTbCs CregytoLime matepuanbi:
* [Mnockune NpOBOOHUKM U3 HEPXKABEIOLLIEN CTanm

30 x 3,5 Mm
* Kpyrrnble npoBOOHVKN N3 HEPXXaBetoLLEeNn cTanwu,

avam. 10 mm
* MegaHbliii Tpoc, 50 Mm?

Puc. 2.85: Konnadok OBO ProtectionBall, apm. Ne. 5018 01 4,
Ot MapKupoBKU BHEUWHUX 85180008 3a3eMI1eHUSsI
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MmeeTcs nv noBbILeHHOe WmetoTcs nu WwmetoTcs nu
COMPOTMBIEHWE B 30HE > oTAernbHble > apmartypHble
NpUMbIKaHWUsa yHaaMeHTa dyHOAMEHTDI, yHOAMEHTbI?
K TPYHTY, Hanpumep, B HanpumMep, Ans orop

pesynerate «4epHON aHHbI», COOpYXEHNA?

«6enow BaHHbI», MOMTHOCTLIO
3aKPbITON M30MSALMKM NO

nepumetpy?
 J \ \
TpebytoTca OcHacTUTb Kaxablii HeapmaTypHble
n Mepbl dyHOaMeHT byHOameHTbI/
—— MOnHMe3awWwunTbl? —— dyHOAMEHTHBIM byHOaMEHTbI 13
3asemnuTenem chmbpobeToHa/
ONUHON < 2,5 M npokaTHoro 6eToHa
\  J Y
KonbLeBoi KonbLieBow CoeanHntb PyHOaMEHTHbIN PyHOAaMEHTHbIN
3a3eMnuTenb CHapyxu 3a3eMnuTENb CHapyXu dyHAaMEHTHbIE 3a3eMnuTenb LWIMpKHA 3a3emMnuTenb WMpUHa
dyHOAMEHTHON NnnThI/ yHOAMEHTHON MNUTLI/  3a3eMIUTENN BCEX A4eek <20 M x 20 m a4eek <20 M x 20 m
U30MALMN LUMPUHA N30MALUM LIKPUHA OTAEMNbHbIX (YHOAMEHTOB
A4yeek<10mMx 10 m A4yeek < 20m x 20 m C 3aMKHYTbIM KOSbLIOM,
LLIMPUHA SYeek
<20mx20m
<20mx20m
MpoBOAHMK ypaBHUBaHUS NOTEHLMANOB Yepes kaxaple 2 M coeanHeHne
BHYTPW (PYHOAMEHTHOMN NMUTLI, LUMPUHA chyHOAaMEHTHOro NpoBoAHKKa C apMaTypoii

syeek < 20 m x 20 M 1 yepes kaxable 2 M
coefyiHeHWe ¢ apMaTypon

\

Kak MuHMMyMm yepes kaxable 20 M coeanMHeHve
MeXay KOJbLEBLIM 3a3eMnUTeNem u
NPOBOAHWMKOM YpaBHVWBaHUSA NOTEHLMANos

Y cucTeM MOSHME3aLLUTLI: HE MEHEE OOHOIo
COeVHEHNS Ha KaXabli TOKOOTBOA,.

CoeavHuTenbHbIE YacTy A NPUCoeaVHEHNS
MaBHOW LIVHbI 3a3EMIIEHNS, TOKOOTBOAbI CUCTEMbI
MOJSHME3aLLMTbI, BHELLHNE BbIBOAbI AOMKHbI UMETb
OnvHY He MeHee 1,5 M nepen MecTom Bxofa B
COOTBETCTBYlOLLEE NMOMeLLEeHVE. BHellHWe BbIBOAbI
DOMKHbI UMETb SIPKYI0 MapKMpPOBKyY!

\
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CoeaouHuUTENbHbIE YacTuy

Mpun npoknagke B rpyHTe, HAaNpuUmep, y KomnbLEBbIX 3a3eM-
nuTenen, OHN AOIMKHbI UMETb HaAEXHYK aHTMKOPPO3n-
OHHY0 3awwuTy. [Ins aTOoro pekoMeHayeTcs UCNomnb30BaThb
HepXXaBeloLLyto cTarnb C coaepxaHvem monubaeHa > 2%,
Hanpumep, 1.4404 nnn 1.4571. Kpome TOro, aTn coeguHm-
Tenu AoMkHbI 6bITb OMOMHUTENBHO OCHALLEHbl aHTUKOP-
PO3MOHHLIMK BaHaaxamu / NeHTamu.

CoeaunHeHua Mexay (yHOAMEHTHbIM 3aszemnuTenem /
NPOBOAHWKOM YpaBHMBaHUS NOTEHLMANOB U apMaTypou,
a Takke Mexay NPOBOAHUKOM ypaBHMBAHWA NOTEHuMa-
NOB U KOMbLEBLIM 3a3eMMNUTENEM UNN BHELLHUMM BbIBO-
Oamu MOryT OblTb BUHTOBBIMU, 32XXMMHbIMW U CBapPHbI-
mu. lMepeBaskn He gonyckatoTcs. CrnegyeT NpUMEHSITb
TOMNbKO UchbiTaHHble B cooTtBeTcTBUMM ¢ TOCT P M3K
62561.1 coegMHUTENbHbIE 3NEMEHTHI.

MpucoeguHeHns KOMbLEBOrO 3amMennuTens, Bedylive
B 34aHve, OOMKHbl MPOBOANUTLCS Bbllle MakCUMarbHO-
ro YpoBHsI TPYHTOBbIX BoA. B kavecTBe anbTepHaTuBbl
HeobXooMMO  WCMOMb30BaTb  BOAOHEMPOHULLAEMYHO
HaCTEHHYI0 YNNOTHUTENbHY MaHxeTy Tuna OBO DW
RD10. (Puc. 2.86)

os0

Puc. 2.86: BodoHenpoHuyaemasi yrniomHumerbHas MaHxe-
ma, Apm. Ne. 2360 04 1

AHTMKOpPpPO3MOHHaA 3alumTa

Ha ydyacTkax ynnoTHeHW BaHHbl M BONU3M u3onaumm
no nepumetpy (DIN 18014), a Takke B 30Hax C pUCKOM
BO3HWKHOBEHWSI KOPPO3MK CrieyeT UCMOonb30BaTh TOMb-
KO HepXaBewLllyl cTanb C coAepxaHuem MonubaeHa
> 2%, Hanpumep, 1.4404 unun 1.4571.

2.3.2 KOHCTPYKTUBHbIE UCNONHEHUsA

Cuctembl 3a3eMNeHNsa MOryT COCTOSATb NGO M3 3a3eMm-
nu- Tena Tuna A, nnbo u3 3asemnutens Tuna B. Ons
obounx

TUMOB CYLLECTBYIOT pasnunyHble POpMbl UCMOSNTHEHUS, KO-
TOpble MOTyT BapbMpOBaTbCS B 3aBMCMMOCTU OT Cryyas
NPUMEHEHNS.



H

Tun OMEX

Tun BP

Tun Standard
Tun LightEarth

Dane

Puc. 2.87: BapuaHmbl 2nybuHHbIX 3a3emiumenedl

2.3.2.1 TnyGUHHbIN 3a3eMnuTenb

[MyBuHHbBIE 3a3eMnUTENn pasnuyarTcs No TUMy coeau-
HEHUS OTAEeNbHbIX MYOMHHbBIX 3a3emMnuTenen, No BHeLL-
HeMy AnamMeTpy 1 matepuarny.

[MyOWHHbIE 3a3eMNUTENN COCTOSAT M3 KOMOWHMPYEMBbIX
OTAenbHbIX cTepxkHen gnmHon 1,5 m. CoeguHeHne cocTo-
UT 13 MydThbl C OTBEPCTUEM UK Landbl. ATO NMEET CBOe
NPeMMyLLIECTBO, Bblpaxaemoe B TOM, YTO MpuW NpoKnaa-
Ke MydTa cama 3amblKaeTcs, U yCTaHaBNMBaETCsl OMNTU-
MarnbHOEe MexXaHU4YeCKoe U 3MeKTpU4eckoe CoeguHeHNe.
[Mpn ycTtaHoBKe rnyOMHHOrO 3a3emnuTenst Heobxoanmo
YNNOTHUTb FPYHT BOKPYr 3a3emnutens. B pesynbrarte 6y-
net obecneyvyeH onTUMarnbHbIA 3MNEKTPUYECKUA KOHTaKT.
(Pwvc. 2.87)

[ns ycTaHoBKM rMyBUHHOIO 3a3eMIUTENs! UCMOMb3YHTCS
NPevMyLLECTBEHHO YAapHble UHCTPYMEHTLI. BosmoxHas
rny6uHa norpyxeHus rnyGUHHOTO 3a3eMIMTENs 3aBUCUT
OT PasfNyHbIX reosIorMYecKrX YCIoBuA.

agBa 2 | Cuctema BHelLHeN MONTHUE3aLWNUTbI
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2.3.2.2 YepHan BaHHa

YepHasa BaHHa npeacTtaBnsieT cobon ynnoTHeHne n3 ou-
TymMa UNM nnacTuka, KOTOPOE OrpaxaaeT COOpYyXeHue
CO BCEX CTOPOH B 30Hax KOHTakTa ¢ 3emren. [Mockonbky
30€ecb yXe HeT TpebyemMoro KoHTakTa C rpyHTOM, JOMKEH
OblTb CO30aH AOMOSNHUTENbHBIN 3aMKHYTbIA KOMbLIEBOW
3asemnuTens. B dhyHgameHTe gomkeH ObITb co3gaH npo-
BOAHMK ypaBHMBaHMA MNoTeHumanoB. BHelwHve BbiBOAbI
AOJDKHbI NpoOBOAUTBLCA B 30aHME BOAOHeNnpoHMLaemMo

WU BbILLE MaKCMMaslbHOTO YPOBHS IPYHTOBbIX Bof,. (Puc.
2.88)

2.3.2.3 Benas BaHHa

Benas BaHHa npencTaBnsieT cobowm KOHCTPYKLUUIO U3 BO-
AOHenpoHuLaemMoro 6eToHa (6etoH BH), T.e. He Bcs Tom-
LnHa GeToHa MOXET NponuTbIBaTLCA BOAOW. [1oCKOMbKY
30€eCb YXe JOMKeH ObiTb co3aaH AOMNONHUTENBHBIN KOMb-
LueBow 3asemMnuTenb. B kadectBe 6etoHa BH obo3Hava-
etcs 6eToH mapok C20/25 nnun C25/30.

(Pwnc. 2.89)

BHewHun BbiBog He meHee 1,50 m

BHewHun BbiBOg He meHee 1,50 m

Makc. YPOBEHb PYHTOBbIX BOA

Makc. YpPOBEHb rPYHTOBbIX BOL

KonbLeBow 3a3emnuTerns

KonbLeBoW 3azemnuTens

3alUnTHbIV crion

3alUnTHbIN crion

Bknagpiw Ana cobniopeHns pacCcTosHNA 3aLLMTHOTO Criost GeToHa

Bknagpiw Ana cobnopeHns paccTosHUA 3aLLMTHOTO Criost GeToHa

He meHee 5 cm GeToHHOM 060M04KN cYnTatoTCA
QHTUKOPPO3NOHHON 3aLLMTOMn

BEaOoBaNA

QEaoaNne

He meHee 5 cm GeTOHHOI 060M0oYKK cHMTalOTCS
AHTUKOPPO3MOHHON 3aLUMTON

Puc. 2.88: YepHas saHHa

100

Puc. 2.89: benas saHHa
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Puc. 2.89: NzonuposaHHas chyHOameHmHas rniuma (usonsayus rno nepumempy, 30eck. 2ornybas)

2.3.2.4 N3onsums no nepumeTpy

3aeck peyb naet o Tennom3onauun, Kotopas orpaxaaet
CHapYy>u 30HYy KOHTakTa ¢ 3emrnei. OHa 06bI4HO COCTOUT
13 NONMypeTaHoBbIX NEHOMNUT UMW CTEKISIHHOIO rpaBus.

Ecnu gomkHa npucyTcTBOBaTb Orpazatollas co BCex
CTOPOH U30MALMSA NO NEPUMETPY, T.e. A BCeX Hapyx-
HbIX CTEH, NEHTOYHbIX (PYHAAMEHTOB U (hyHOAMEHTHbIX

noAoLwB, 3TO O3HA4YaeT, 4To (*)yHKLI,I/Iﬂ (byH,El,aMeHTHOFO
3a3emnutens 6orblle He BbINOMHAETCS.

MockonbKy 34eCb yXKe HeT TpebyemMoro KOHTakTa C rpyH-
TOM, [OIMKeH ObiTb CO34aH AOMOMHUTENbHBIA 3aMKHYThI
KonbLieBOW 3azemnutens. B dyHoameHTe AomkeH ObiTb
co37aH NPOBOAHUK YpaBHUBAHUS NOTeHUManoB. BHellHne
BbIBOAbI AOMKHbI NMPOBOAUTLCS B 34aHWE BOAOHENPOHU-
Lil@aeMO MIN BbiLLIE MaKCHMarbHOTO YPOBHS IPYHTOBBIX BO/,.

Ecnu nsonsauus no nepumeTpy BbIMOSHAETCA TOMbKO Ha
HapYXHbIX CTEHax, TO 3a4acTyl 3eMerbHas 4YyBCTBU-
TenbHOCTb ele nmeetcs. PyHOaMEHTHbIN 3a3eMnnTenb
MOXeT BbITb NponoxeH B 6eToHe. (Puc. 2.89)

[Ona obecneyeHnss KOHTakTa C FPYHTOM HeobXoanmo
WCKITIOYUTb NMPUMEHEHNE BOAOHENPOHMLLAeMOro 6eToHa.

Mpu orpaxxgeHn HapyXXHbIX CTEH U (PyHAAMEHTHbIX NAUT
n3onsaumer No nepumeTpy 3a3eMnuTens B yHAAMEHTHON
nnuTe eLle MMmeeT AeNCTBUE 3a3eMIUTENS, eCNn NEHTOoY-
HbIi YHOAMEHT OTKPbIT CHU3Y.

@l ©s0
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BHewHun BbiBOA, He MeHee 1,50 m

N3onauus

dyHOameHTHas nnuta

dukem poBaHHas ToYKa nU3onaunun

JleHTOuYHBIN dbyHOAMEHT

ApmaTypHas yHAaMeHTHasi nnuTa

CDyHﬂ,aMeHTHbIﬂ 3asemMrnuTenb

JTeHTOuYHbIN byHAAMEHT

BknagpbiLl Ans cobriioaeHns pacCTosHNUS 3aLLMTHOO Criosi GeToHa

dyHOAMEHTHBIN 3a3emnuTenb

BAD0AENe

M3onaums no nepumeTpy

BknaabiLl Ans cobrioaeHns pacCTosiHUSA 3aLLUMTHOTO Criosi GeToHa

Puc. 2.90: Uzonsayus no nepumempy mosbKO Ha HapyXXHbIX
cmeHax

102

~Hol-f-1-H~H-

He meHee 5 cm GeToHHO 060M104KN cYUTaOTCH
AHTUKOPPO3MOHHON 3aLUMTOMN

M3onsauus no nepumetpy

Puc. 2.91: Usonayuss no nepumempy cb6oky u rnod ¢yHOa-
MeHmHou nnumou
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Puc. 2.92: lNpumep 3aujumHO20 Cr1051 ¢ HePOBHOU M0BEPXHOCMbIO

BrnuaHne cMHTETMYECKUX MIIEHOK HA CONpPoOTUBIieHNe
3aseMneHus

B uernom nmeer mecTo oTpuuartenbHoe B3anMHOE BINS-
HVe MeXxAay NEeHTOYHbIM PYHAaMEHTOM U yHAaMeHT-
HOW MAUTON N FPYHTOM.

«lpocTbie» NreHKn

e Mpn npocTbiX nneHkax QyHKUMS yHAAaMEHTHOIO
3asemMnuTens HapyLlaeTca

+ OpHako, B 6OMbLUMHCTBE ClyyaeB eLle CyLecTByeT A0-
CTaTOYHOE COMpOTMBMEHUE 3asemneHus. PyHaameHT-
HbI 3a3emnuTenb 3PEKTUBEH B Ka4eCcTBe 3a3eMiu-
Tens B NoNnocoBoM yHAaMeHTe nnm B dyHOaMeHTHOMN
nnure.

CuHTeTH4YecKMe 3almUTHbIe CIIOM C HEPOBHOW NOBEpPX-

HOCTbHO

* COCTOSIT M3 creumnanbHOro NonmMaTuneHa BbICOKON NoT-
HocTu. [pn HaknagbiBaHWN HECKOMBbKMUX CNOEB ApYr Ha
Apyra yxyalwaeTcsa KOHTaKT C FpyHTOM

« [pyrve 3amnTHbIE CIIOM C HEPOBHOW MOBEPXHOCTbLIO Ha
HapY>XHbIX CTEHAX CO3[al0T O4YEHb BbICOKOE 3reKTpuYe-
CKOe COMpOoTMBREHNE. TeM CaMbIM KOHTAKT C FPyHTOM
dyHOAMEHTHOrO 3a3eMnnTeNs TepseTcs.

lMpumep KpenneHusi OMOPHOU MOYKU 3a3eMIIeHUS K MITOCKOMY pOBOOHUKY reped 3anuskol ¢hyHOameHma obujecmeeHHo-
Oernosozo komrinekca «Jlaxma-LleHmp», 2. CaHkm-llemepbype, Poccusi

103



agBa 2 | Cuctema BHeLLHeA MONTHUE3aLWMUTbI

2.3.2.5 YpaBHuBaHMe NoTeHLManoB
YnpaeneHve noTeHumManamm CokpallaeT LWaroBoe Hanpsi-
»KeHne BONmM3u MayT UM TOKOOTBOAOB Ha 30aHUN.

Tok MoOMHUWM pacnpefensieTca yepes MeTanmyeckyto
CUCTEMY siYEEeK CETKWU 3a3eMnuTensi, U nageHue Hanps-
KEHUS, @ TaKKe pPesynbTUPYIOLLEE LLAroBOe HanpsbkeHne
cokpatyatotest. MNpuy yaaneHun ot MayThbl UMW TOKOOTBOAA
NPOBOA, 3a3eMNUTENS NpokKnaabiBaeTcs rmybxe Ha cooT-
BetcTBytowme 0,5 m. (Puc. 2.93) TunuyHoe pacctosiHne
MeXay 3a3eMnmMTensiMm paBHseTca 3 M.

o

= s
: = 2 2
l A A A

v

v

v
™ 3m 3m 3m

4 = <l >

HanpspkeHue sazemnenuna U,

paduk ¢ npumMeHeHNeM ypaBHMBaHUS

ane

Ipachne 6e3 npumeHeHUs: ypaBHVBaHWSA

Puc. 2.93: YnpaeneHue nomeHyuanamu Ha oceemumesibHolU Mayme
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LLlaroBoe HanpsixeHWe U KOHTaKTHOE HamnpsikeHue [Mpn aTOM TOK MPOXOAUT OT PYKM K Hore yepes Teno. (Puc.
LLlaroBoe HanpsikeHne obpasyetcs YenosekoMm npu ware,  2.94) Oba Buga HanpshkeHus onacHbl Ans vyenoseka. He-
paBHOM 1 M. TOK NpOXoAWUT OT CTYMHM K CTyNMHe 4yepe3d  oOXxoaMMO MX COKpalleHue nyTeMm npv NOMOLLM Mnpume-
Teno. KoHTakTHoe HanpsbkeHue obpasyetcs Mexay KOM-  HeHUS ypaBHMBAHUSA MOTEHLMAanoB CUCTEMbI MW NOMHOWN
NMOHEHTOM CUCTEMbI MOJTHUE3ALLUTbI (HanpuMep, TOKOOT-  U30MALMK.

BOOOM) U MOTEHLMANoM 3eMiu.

UEZ Hanps>xeHne 3aseMreHns

U,,: KoHTakTHOE HanpshkeHne 6e3 ypaBHMBaHWA NOTEHUMArioB
(Ha dyHOaMeHTHOM 3a3emnuTene)

UBZ: KoHTakTHOe Hanps>xXeHne c ypaBHMBaHMEM noTeHunanos

Ug: Warosoe HanpsbkeHne

o®: MoTeHunan NOBEPXHOCTU 3eMITn

FE: ®yHOameHTHbIN 3a3eMnuTenb

HRaB0oR gR

SE: 3azemnuTenb ypaBHUBaHMS NOTEHLMANOB (KOMbLIEBOW
7 3a3emMnuTenb)

(pFE * (PSE

Ue

|

Puc. 2.94: [lomeHyuan nosepxHocmu 3eMsu U HanpskeHUsi npu obmekaeMoM mokom hyHOaMeHmMHoM 3asemiumerne @3
U 3asemrnumerne ypasHueaHusi MomeHyuanos
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2.4 Matepvansl 1 3awuTa oT Kopposuu

Bo BHelwHeln MonHWesawmTe MNpeMMyLLECTBEHHO MNpwU-
MEHSIIOTCS criegylolime MaTtepuarnsl: OLMHKOBaHHAs ro-
paYMM cnocobom cTanb, HepXxaBerLwasa cranb, Megb U
antoMuHun,. Bece meTtannbl, KOTOpble HaxogAaTca B Heno-
CPeLCTBEHHOM KOHTaKTe C 3eMriel unm BogoWn, nog Bo3-
OencTBMEM Bry)xaaroLLMX TOKOB UITN arpeCcCrBHBIX MOYB,
MOTYT NoABepraTbCs KOPPO3nMK.

[Moa koppo3ueln NoHMMaeTcs peakums MeTanfmyeckoro
MaTepuarna C ero okpy><aoLLeln cpefon, KoTopasi NpuBo-
OWUT K HapyLLEHWO CBOMCTB MaTepuana.

MpnyYnHbLI KOppo3un

Koppo3us Bo3HMKaET BCreaCcTBME COeANHEHNS Pa3fMYHbIX
MeTannoB B rpyHTe, BOAE WM CONEBOM pacnnase, Hanpu-
Mep, antoMUHUEBbLIA KPYITbI NPOBOA B Ka4eCTBE TOKOOT-
BOAa M Medb/cTanb B KadecTBe MaTepuana 3a3eMIeHus.
[pyron npu4mHon sBRseTcs NnoMeLleHne OgMHaKOBbIX Me-
TannoB B pasnuyHble Cpeabl, Hanpumep, CTanu B rPyHT U
6eToH.

Matepuman ®dopma MuHuManbHbIe pa3Mepsbl
Menb JIEHTOYHbIN LenbHbIN 20 x 2,5 mm
JlyxéHasa megp Kpyrnbii LenbHbIn ® anam. 8 Mm
TpocoBblii ® 50 mm?
Kpyrnbii LenbHbiin anam. 15 mm
AnoMUHUN Kpyrnbii LenbHbI avam. 8 mm
TpocoBblIi 50 mm?
AnNOMUHMEBEIN CMfaB ¢ MeaHbIM Kpyrnbi LenbHbIi © anam. 8 mm
NOKPbITUEM
AnNOMUHWEBBIV cnnas JIEeHTOYHbIN LEenbHbIN 20 x 2,5 Mm
Kpyrnbif LenbHbIn © avam. 8 Mm
TpocoBblii ° 50 mm?
Kpyrnbii LenbHbiin anam. 15 mm
OuuHKoBaHHasi ropsiimM criocobom crarnb JIeHTOYHbIN LUenbHbIn 20 x 2,5 Mm
Kpyrnbiii LenbHbIii © avam. 8 Mm
TpocoBblii ® 50 mm?
Kpyrnbii LenbHbI anam. 15 mm
MokpbITas megpto cTanb © Kpyrnbii LenbHbiin anam. 8 mm
JIEHTOYHBIN LenbHbIN 20 x 2,5 mm
HepxaBetowas ctanb 2 JIEHTOYHbIV LENbHbIN 20 x 2,5 Mm
Kpyrnbi LenbHbI avam. 8 mm
TpocoBblii ® 50 mm?
Kpyrnbiii LenbHbIi 4 avam. 15 mm

a Xpom > 16 %; Hukenb > 8 %; yrnepog < 0,08 %

b Nuametp 8 MM B onpefeneHHbIX cryyasx NpuMeHeHust MoXeT GbITb
yMeHblUeH [0 25 Mm? (auameTtp 6 MM), ecnv MexaHuyeckasi IPOYHOCTb
He SIBMSIETCs CYLLECTBEHHbIM TpeGoBaHMeM.

¢ He meHee 70 MkM MegHbIi cnor ¢ 99,9 % cogepxaHusa meam

4 TIpPUMEHVMO A5 MOMHUENPUEMHbIX CTEPXKHEN 1 OCHOBaHWS

Tabnuya 2.30: Mamepuarn, chopma U MUHUMarbHbIE pa3Mepbl MOTHUEOME80O08, MOMTHUENPUEMHbIX CmepXHeU, cmepxxHel

0r1s1 88e0eHUSsI 8 3eMITHO0 U MOKOOMe0d08

o0 il



2.4.1 MaTepwmanbi A4ns MOJIHUENPUEMHbIX U TOKOOTBO-
OHbIX CUCTEM

Bo BHewHen MonHuesawmtTe nNpevMyLLEeCTBEHHO MNpu-
MEHSIIOTCS cregylolime MaTtepuansl: OUMHKOBaHHas ro-
psYMM cnocoboM cTarnb, HepxaBetolas cTanb, Medb U
arntoMyHUN.

Kopposus

OnacHOCTb KOppo3uM BO3HMKAET B OCOBEHHOCTM npwu
COE[IMHEHNN pa3nu4HbIX MaTtepuanos. Mo 3Tum coob-
paXkeHUsIM MOBEPX OLMHKOBAHHbIX MOBEPXHOCTEN U MO-
BEpX antoMWHUEBBIX YacTel He OOMKHbI MOHTUPOBATLCS
MeAHble YacTu, MHa4Ye B pesynbrate OOXAOS WUIU OpYyrux
BMUSIHUIA yOaneHHble YacTulbl Meay MOoryT mnonacTb Ha
OLMHKOBAHHYK MOBEPXHOCTb. Kpome TOro, BO3HMKaET
ranbBaHWyeckasi napa, kotopasi NMpUBOAMT K KOppO3uu
KOHTaKTUpytoLLeln noBepxHocTn. Ecnu Tpebyetcs coeqm-
HeHWe Mexay ABYMS pasfuyHbIMU MaTepuanamu, KoTo-
poe He pPeKOMEHAYETCS BbINOMHATb, TO MOTYT UCMOMb30-
BaTbCcA bumeTannuyeckme coeguHutenu (Puc. 2.95).

Puc. 2.95: bumemannu4eckuli 6bicmpopasbeMHbill coedu-
Humernb Vario ¢ bumemarnnuyeckol fMpoMexXymoyHol rna-
cmuHol (Medb/antomuHul)

agBa 2 | Cuctema BHellHeN MOJTHUE3ALWUTbI

Mpumepom (Puc. 2.96) cnyxuT npuMeHeHne bumetannu-
YeCKuX CoefMHUTenen Ha MegHOM BOOOCTOYHOM Xerobe,
NOACOEANHEHHOM K antoMUHWEBOMY KPYrrioMy MnpoBOAY.
MecTa C NoBbILLIEHHOM ONACHOCTLIO KOPPO3UK, TakMe Kak
BBOAbI B 6ETOH 1Ny B rPyHT, AOMKHBI MMETb aHTUKOPPO3U-
OHHY!0 3almMTy. Ha MecTax coenHeHus B 3emne JOMKHO
ObITb HAHECEHO COOTBETCTBYIOLLEE MOKPbITUE B Ka4ecTBe
AHTUKOPPO3NOHHOM 3aLUMUTHI.
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Puc. 2.96: bumemannuyeckuli Oepxxamerib NpogodHuUKa O0risi B0O0CMOYHbIX Xer10608 (antoMuHuUesbIl Kpyerbil Mpo8oOHUK
U MeOHbIl 8000CMOYHBIU Xerob)

MeOdHbIU Kpyenbili npo80oOHUK U MeOHbIL KPOBerbHbIL depxxamerb Ha Kpbile UHGhpacmpykmypHo20 obbekma
«CrlMA-bapsuxa», Mockoeckas obnacmsb, Poccus

AnNIOMUHUIA He [OMKEeH NpoKnagbiBaTbCA Henocped- B rpyHTe. B Tabnuue «KomOuHaumm matepuanoB» oue-
CTBEHHO (0e3 MHTepBana) Ha LITyKaTypke, LEMEHTHOM  HeHbl BO3MOXHble KOMOMHAUMWM MaTepuanoB C TOYKU
pacTtBope unu GeToHe, B HUX WX MO HMMMU, @ TakkKe  3PEHUS KOHTAKTHOW KOPPO3MU B BO3OYXE.

Matepuman Crtanb, ouMHKOBaHHasi | ANFOMUHUNA Meab HepxaBetowas ctanb | TutaH LinHk
Cranb, OUMHKOBaHHaA | Ja na HeT na na na
AnomMuHun na na HeT na na na
Meab HeT HeT na na HeT na
HepxaBetowas cranb na na na aa aa na
TutaH na na HeT na na na
LnHk na na na na na na

Tabnuuya 2.31: Jonycmumbie KoMbuHayuu Mamepuanos (Hem = noeblleHHasi Koppo3usi)
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2.4.2 Matepuanbl B cuctemMax 3asemMrneHus
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MaTtepuan ®dopma MuHuManbHbIe pa3mephbl
CtepxHeBOM 3asemnsowumn MnacTuHyaTbIN
3asemnurenb NPOBOAHUK 3asemnurTenb

Megab TpocoBblIi Ouam. 15 mm 50 mm? 500 x 500 mm
JlyxéHas medb Kpyrnbivi uenbHbIv Ouam. 20 mm avam. 8 Mm 600 x 600 Mm

JIeHTOYHbIN LUenbHbIn 20 x 2,5 Mmm

Kpyrnbivi uenbHbIv

Tpy6uatbii

MnacTnHYaTbIN LenbHbI

Peluetyato-nnacTmHyaTbIn
OLMHKOBaHHas ropsvnMm Kpyrnbii uenbHbIv Ouam. 14 mm Ouam. 10 mm 500 x 500 mm
cnocobom cTanb Kpyrnbii uenbHbIv Ouam. 25 mm 30 x 3 MM 600 x 600 Mmm

Tpy6yaTbin 290 mm?

JIEHTOYHbIV LenbHbIN

MnactuHYaTbIv LenbHbIN

PelueTyato-nnactuHyarbIn

Mpodpunb 2
MonvpoBaHHas ctanb ° TpocoBblIi avam. 8 mm 70 mm?

Kpyrnbii uenbHbIv Ouam. 10 mm

JIeHTOYHbIN LUenbHbIn 25 x 3 Mm
MokpbITas Megpto cTanb Kpyrnbii uenbHbIN © Ouam. 14 mm Ouam. 8 mm

Kpyrnblii LenbHbIli ¢ Ouam.10 mm

Kpyrnblii LenbHbIli ¢ 30 x 3 Mm

JIEHTOYHbIV LenbHbIN

HepxaBetowas ctanb ©

Kpyrnbii uenbHbIv
Kpyrnbii uenbHbIv
JIEHTOYHbBIN MacCuBHbIN

avam. 15 mm

Ouam. 10 mm
30 x 3,5 Mm

2 [lonyckaroTca pasnuyHble Npodunm ¢ nonepeyHbIM cedeHnem 290 Mm?

b
c
d
e

1N MUHVMMarbHOW TONWWUHOW 3 MM, Hanpumep, TaBp.

[orxeH npoknagbiBaTbes B 6eTOH Ha rrybrHe He MeHee 50 MM.
Mpy MMHUM. 250 MkM MegHoro crosi ¢ 99,99 % cogepxanus megu
Mpy MMHUM. 70 MkM MefiHoro cros ¢ 99,99 % copepxaHusi Meamn
Xpom > 16 %; Hukenb > 5 %; monubaeH > 2 %; yrnepopa < 0,08 %.

Tabnuya 2.32: Mamepuan, popma u rnonepedyHoe ceyeHue 3emnu 8 coomeemcmeuu ¢ F[OCT P MOK 62561.2
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Puc. 2.97: l'eHepamop moka monHuu BET u 3Hak kadecmea BET

2.5 VcnblTaHHbIE KOMMOHEHTbI MOSTHUE3ALMNTbI

CoeauHUTENbHbIE KOMMOHEHTHI

KOMMOHEeHTbI Anst CUCTEM MOMNHME3aLLUTbI MPOBEPSHOTCS
Ha npegMeT MX UCMPaBHOrO PYHKLIMOHMPOBAHUS B COOT-
BetctBUM ¢ FTOCT P M3K 62561.1 «TpeboBaHus k coe-
OVHUTENbHBIM KOMMoHeHTam». Mocne dasbl KoHaAULMO-
HUpoBaHusi, Ansueicst B uenom 10 gHel, KOMMNOHEHTbI
HarpyxatoTcsi TpeMsi UMNyNbCHbIMU TOKaMu. KoMMNoHeH-
Tbl MOSTHME3ALUUTBI 1151 MONTHUENPUEMHUKOB TECTUPYHOT-
cst Tokom 3 x Iumn 100 kA (10/350). 3To cooTBETCTBYET
knaccy H.

KoMnoHeHTbI Ansi TOKOOTBOAOB, Yepe3 KOTopble TOK MOIl-
HUWM MOXET pasfensaTbcs (He MeHee ABYX TOKOOTBOAOB),
a Takke COENVHEHUsI B CUCTEME 3a3eMIIeHUsi, TeCTUpy-
totcst TokoM 3 x Iumn 50 KA (10/350). 310 cooTBETCTBYET

knaccy N.
Kateropms ucnbitaHui MNMpoBepeHo MpumeHeHne
[OCT P M3K 62561.1 3 Iumn 100 KA (10/350) MonHuenpremHuk
FOCT P M3K 62561.1 3 Iumn 50 kA (10/350) Heckonbko (He MeHee [ByX) TOKOOTBOAOB,
Yepes KOTOpble TOK MOMHUMN MOXET pasfensaTbesl.
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MorH1e3alMTHoe ypaBHMBaAHME MOTEHLUANOB SABIIS-
€TCA 4YacTblo BHYTPEHHEN MONHME3aLlUTbl 34aHUs.
Mpy yoape MOMHMU NPOMCXOOWUT MafdeHue Hanpsike-
HUSI Ha COMPOTUBIIEHWUM 3A3EMIIEHUS], U BO3HUKHOBE-
HVEe OMacHbIX PasHOCTEN HanpsKeHW Mexay MeTar-
NIMYECKUMM YaCTAMU 30aHUS U MUTAIOLLMMU TIUHUAMMU,
a Takke NUHUAMK Nepegady AaHHbIX OOMMKHO ObiThb
NpefoTBpaLleHo. YpaBHMBaHWE MOTEHLMANoB Ccoe-
AVHAET Opyr C APYroM Bce MeTarniMyeckue aremeH-
Tbl (ra30MpPOBOAHbIE M BOAOMNPOBOAHLIE IMHUW U T.4.),
anekTpoobopyaoBaHue (MUTaloWme NUHUM U TIMHWAK
nepenayun AaHHbIX), CUCTEMY MOJTHME3ALLMTBI U CUCTE-
My 3a3eMIIEHUSI HANPSAMYIO UM MOCPEACTBOM MOJTHU-
€3alUUTHbIX Pa3psaHMKOB.

MorH1e3almnTHbIe PaspAOHUKA LOMKHbBI MO BO3MOX-
HOCTM NMPUMEHSITbCS HEMOCPEACTBEHHO HA MECTE BXO-
[a B coopykeHue. Takum obpasom, NpeaoTBpalLlaeTcs
nepemelleHe Toka MOSTHWM B YCTaHOBKY, MpWBOAS-
Lee K MOBPEXOEHUSM SMEKTPUYECKUX cucTeM. Ons
3alUUTbl AMEKTPOHHbIX YCTPOWCTB [AOMOSHUTENBbHO K
MOJTHME3ALUMTHLIM pa3psiAHMKaM MOAKIoYaloTcs pas-
PAOHUKA  UMMYIbCHBIX MEepeHanpsiKeHWn, KoTopble
CHWXAIOT MepeHanpsikeHne A0 OYeHb HU3KOro U Co-
BMECTUMOTO C OKOHEYHbIMM NMPUBOPaMM YPOBHS 3aLLM-
Tbl OT NEPEHANPSPKEHNS.
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3. Cuctema BHYTpPEHHEWN MOMHNE3aLLNTbI

Byab TO npodeccnoHanbHas v YacTtHas cdpepa, Mbl
Tak Unu nHave Bce GOrblUe 3aBUCUM OT INEKTPUYECKMX
N 3NEKTPOHHbIX NpubopoB. VHdopmaLnoHHbIe CeETU, UC-
nonb3yemMble Ha MNpeanpuaTUsSX UM B TaKuMX ydpexae-
HUSIX OKa3aHWsi MOMOLLM, KakK BONbHULbI MU NOXapHble
4yacTu, SIBMSOTCS XU3HEHHO BaXKHbIMU apTepusiMu Ons
obmeHa nHdopMauuer B peanbHOM BPEMEHM, yXKe OaB-
HO CTaBLUEro HEOTbEeMIIEMOW YaCTbio HaLLEero CyLLecTBo-
BaHUS. MaccuBbl YyBCTBUTENbHbIX AaHHbIX, Hanpumep,
B OAHKOBCKUX YYPEXAEHWUSIX UM HOBOCTHBLIX M3gaTerb-
CTBax, TPeOYOT HAAEXKHO PYHKLMOHUPYOLNX NyTEN ne-
penayn. CKpbITyH Yrpo3y Ans Takux npubopos npeacTae-
NS0T HEe TONbKO NpsiMble yAapbl MorHMK. [opa3go valle
3MEeKTPOHHBLIM «MOMOLLHUKaM» COBPEMEHHOro YeroBeka
HaHOCUTCS yLepOb 13-3a nepeHanpskeHun, obycrnoBneH-
HbIX yAaneHHbIMU rPO30BbIMU paspsgaMu UM KoMMyTa-
LMOHHBIMM NPOLECCaMM KPYMHbIX 351EKTPOYCTAHOBOK.

agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

Kpome Toro, npv rpo3oBbIX SBMEHUSX 3@ KOPOTKME Npo-
MEXYTKM BpemMeHu obpasyeTcsi Gonblioe KONMMYecTBO
aHepruu. MNM1KoBble HaNPSHXKEHUSI MPOHMKAKOT B 30aHNUS MO
BCEM BUaM NPOBOASALLNX COEAUHEHMWI U HAHOCAT KOMNoC-
canbHbIV YpoH. (Puc. 3.1)

Tekyllasi cTaTUCTMKa W OLEHKM CTPaxOBbIX KOMMaHWM
CBUAETENbLCTBYIOT: B CBA3U C PacTyLLeil 3aBWCUMMOCTbIO
OT 3NEeKTPOHHbIX NpUBopoB pasmep yuiepba, BbI3BAHHOIO
nepeHanpspKeHUsiMU, NPUHMMAET yrpoxaroLiMe MacluTta-
Obl, 1 310 eLle 6e3 y4yeTa nocneayLLnX AONONHUTENbHbIX
3aTpaT U CTOUMOCTU NpocTos. [103TOMy HeyaMBUTENBHO,
YTO CTpaxoBble KOMMAHWU BCE Yalle NPOBEPSIHOT CTPAXo-
Bble Cnyvyau 1 NpeanncbiBaloT 06a3aTenbHy0 yCTaHOBKY
YCTPOMCTB 3aLLMThbl OT NEPEHaNpPsHKEHMNN.

Luamemp cmepxHel 3a3eMiieHUs
OBO BemmepmaHH (om 20 mMm)
rosgorisiem ysenu4yume riouadb
pacmekaHusi 3apsida He MeHee
yem Ha 20% o cpasHeHUIo ¢
aHasio2u4HbIMU rpedroXeHUsIMuU
Ha pbIHKeE.

Puc. 3.1: lNospexOeHusi Ha rnname 8 pesynibmame fnepeHarnpsikeHul
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CwncTtema BHYTpPeHHeN MOnHMe3aLlmTbl, N3BECTHAs Takke
KaK KOHLeNnuus 3alimTbl OT MMMYSbCHbLIX NepeHanpsie-
HUI, SBNSETCA HEOTbeMSIEMOM Y4acTbio AENCTBYHOLLUX
CTaHOapTOB N COBPEMEHHOMO YPOBHS TEXHUKM.

0630p AENCTBYIOLWMUX HOPM:
* BHyTpeHHAs monHuesawmuTa FTOCT P MOK 62305-4
 3aluTa oT MMMNYNbCHbIX NEepeHanpPsKEHUI

FOCT P 50571.5.53

3.1 CncTtembl ypaBHMBaHUA NOTEHUMANOB

3a cuet I'IpOCbeCCVIOHaﬂbHO BbIMNOJIHEHHOIO ypaBHUBaHUA
noTeHUManoB npegoTBpallaeTca BO3HMKHOBEHME onac-
HbIX KOHTaKTHbIX Hal'lpﬂ)KeHVIVI Mexay 4actaMu YCTaHOBKW.

Mpu 9TOM yunUTLIBAETCA pasnuume Mexay ypaBHUBaHUEM
NoTEHUMAasoB U AOMNOMHUTENbHBIM YpaBHUBAHUEM MOTEH-
umanos.

YpaBHMBaHMe NOTeHUMNANoB

Bce yyxepoaHble NpoBOAsLME YacTy B Criyyae Mx npo-
XoAa B 34aHMe [OOMKHbl COeOUHSITbCS OPYr C OpYrom
B LEnsAX NpenoTBpalleHusi BO3HUKHOBEHWUSI pasHOCTel
NnoTeHLnanos.

MpuBA3ka Bcex 4YyKepoAHbIX MPOBOAALMX YacTen K

rnaBHou 3asemnstowien wuHe (M3LU)

* OyHOAMEHTHbIN 3a3eMnuTenb

» 3asemMneHne MorHMes3alLnTbI

* [1pOBOOHUK YpaBHMBAHWUS NOTEHLMANOB

* 3alUMTHbIA NPOBOAHUK 3NEKTPOYCTAHOBKM

* MeTannuyeckue Bogo-, ra3o- 1 TeNonpoBoabl

* AHTEHHOe 3a3emrieHne

* MeTannuyeckue 4actu 3aaHus, HanpuMmep, KaHarn KoH-
OVLMOHMPOBAHNS BO3ayxa U T.A4.

» MeTtannuyeckune kabernbHble SKpaHbl
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[JononHutenbHoe ypaBHUBaHMe NoTeHUManos
YpaBHMBaHMe MNOTEHLMANoB MOMHUe3almnTbl SBMAseTcs
OOMNOMHEHNeM K o0LLel cucteme ypaBHUBaHus. [Mpu aTom
OONOMHUTENbHO Y BCeX NOABOAOB HU3KOBOMLTHOWM yCTa-
HOBKW M MHOPMaLMOHHON TeXHUKM nocpenctsom Y3UI
peanuayeTcs ypaBHMBaHWE NOTEHLMANoB.

Ecnun ycTaHoBkM paboTatoT B cneumanbHbIX YCHoBUSIX
OKpY)Kalolllell cpefbl, Hanpumep, BO B3PbIBO3ALLMTHbLIX
30Hax, Unu ecnu ato TpebyeTcs HeNnocpPeaCcTBEHHO HOp-
Mamu, OOIPKHO ObiTb peanusoBaHO [AOMOSHUTENbHOE
ypaBHMBaHWE NOTEeHLNanoB.

Bce ogHOBpEeMEHHO KOHTaKTMpyemble Kopryca CTauu-
OHApPHO YCTaHOBMEHHbLIX (HEeMOABWXHbIX) CPEACTB Npo-
M3BOACTBa B HEMNOCPeACTBEHHOW 6nmusocTu oT mecTa
YCTaHOBKM JOMKHbI ObITb COEAMHEHBI CO BCEMW OQHOBpPE-
MEHHO KOHTaKTUPYeMbIMU Yy>KEPOAHBLIMU MPOBOAALLMMM
YacTamu. ITO KacaeTcs, B TOM 4Y1cne, apmatypbl xene-
306eToHa.

3.1.1 MeTop npoeKkTupoBaHus

[nsa npepoTBpaleHns BO3HUKHOBEHUSI Pa3HOCTEN MO-
TeHunanoB HeobxoaMmMo coeauMHUTb Yepes wuHy 3L
nocpeacTBOM MPOBOAHMKA YpPaBHUBaHUSA MOTEHLUManoB
cneayoLLme seMeHTbl YCTaHOBKU:

* TOKOMpOBOASLLME TPyOONpoBOAbI

* Opyrve npoBogsLimMe KOMMNOHEHTbI

* 3alUTHbIE NPOBOAHMKN

* MPOBOAHUK (PYHKLMNOHAMNBHOIO 3a3eMJS1eHMS



LWvHa M3W pomkHa ObITb nNpegycmoTpeHa wmte MPLL

(BPY) unun B6mnn3m rmaBHbiX BbIBOAOB. B kaxagom 3gaHum

3aseMnsoUMe npoBoda W HWXKENepe4vUcreHHble Mpo-

BOASILUME YacTU LAOSMKHbI ObITb COeaAMHEHbl C CUCTEMOM

YypaBHMBaHUSI NOTEHLMANOB NOCPeACTBOM LWnHbI 3LL:

* MeTannu4yeckme TpybonpoBoabl CUCTEM CHabXeHUA

* YyXXepoaHble NMPOBOASILLME YaCTU KOHCTPYKLUUN 30aHMUs

e MeTannuyeckne CUCTEMbl LEHTParibHOro OTOMNMEHUS U
KOHAMLUMOHMPOBAHMUSA BO3ayXa

* 3a3eMIsoLLMEe NPOBOAA 3NEKTPOYCTAHOBKM

* MEeTannmM4yeckne yCUneHnss KOHCTPYKUMIA 30aHus n3 ap-
MupoBaHHoro 6eToHa

\y LPS

i5a_ c1c2 c3

Puc. 3.2: YpasHusaHue nomeHyuasnos 30aHusi
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Mpn ypaBHMBaHMU MNOTEHUMANOB MOSHME3ALUUTbI MPO-
BOAHMKN  OOMMKHbI OblTb paccyMTaHbl Ha MOBLILEHHbIE
3Ha4YeHNsa cunbl Toka. Pacyetr nonepeyHbIX CEeYEeHNn He-
obxogumo npounssoautb B cootBetcTBun ¢ FOCT P MOK
62305

Kopnyc (anektpoobopynoBaHue)

YyxepogHas npoeoasiuas 4yacTb

I3

q)pr,aMeHTH bl 3a3eMnuTenb

3asemnuTenb MOMHUE3aLNUTbI

CucTema MonHuesalumTbl

3awuTHbI npoBoaHuK (PE)
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3alnTHble MPOBOAHMKU [OOSHKHbI OblTb COOTBETCTBYHO-
LWmM o6pa3oM 3aluLLEeHbl OT MexaHUYecKux noBpexae-
HUIN, XMMUYECKNX UM 3NEKTPOXUMUYECKMX paspyLUEHN,
a Takke OT BO3OEWCTBUSA IMNEKTPOAMHAMUYECKUX U Tep-
MoaMHaMMYecknx curn. KoMMyTaumuoHHble annapatbl He
[OIMKHbI ObITb BCTPOEHbI B 3alMTHbIE NpoBoAHMKK. Coe-
OVIHEeHVs1 ANs UCNbITaTenNbHbIX Lienei AonycTUMbl.

3.1.2 UcnonHeHun

YTto KkacaeTcs ypaBHMBaHWsSI MOTEHLMArioB, TO Kaxaas
cucTemMa MMEET CBOM TPebOBaHMS K OKpY>KatoLLMM YCro-
BUSIM U UHble HOPMaTUBHble TpeboBaHus. [Onsa npodec-
CMOHamnbHOW peanusauun ypaBHUBAHWS MOTEHLMANOB
HEeobOXOAMMO UCMONb30BaTh Pa3fMYHbIe KOMMOHEHTbI.
LLIMHbI ypaBHMBaHWSI NOTEHLMANOB U 3a3eMISIIOLLME CKO-
Obl SABNSAOTCS NPU 3TOM OCHOBHbIMM KOMIMOHEHTaMMU 3r1eK-
TpoMoOHTaxa. B pamkax ypaBHMBaHMSA NOTEHLMANOB MOJS1-
HMe3aLUTbl OHWN AOIMKHbI COOTBETCTBOBATbL TPEOOBaHUSIM
W UCMbITaHUSIM, NPegyCMOTPEHHbIM B cTaHaapte FTOCT P
M3K 62561.1.

MuHMManbHble MnonepeyvyHble CeYeHUss B COOTBeT-
ctBumu ¢ FOCT P M3K 62305-3 pnsa ypaBHMBaHUs no-
TeHLManoB MorfHue3alWwmTbI

MaTepuan Monepe4yHoe cevyeHMe NPOBOOHUKOB, Matepuan Monepe4yHoe cevyeHMe NPOBOLAHUKOB,
COeAUHSAOLWNX BHYTPEHHMWE COoeaVHSOWMX pasfinyHble WUHbI
MeTannmyeckue NpPoBOAKM C LUMHOMW ypaBHMBaHUA NOTEHLMANoB ApYr C
ypaBHMUBaHUsI NOTEHLUANOB APYFrOM UIU C CUCTEMOM 3a3eMeHus

Menb 6 Mm? Menb 16 Mm?

AntoMuUHMI 10 Mm? AntoMuUHMi 25 mm?

Cranb 16 Mm? Cranb 50 mm?

Tabnuya 3.1: MuHumarnbHbie pasmepbl MPO8OOHUKO8

Tabnuya 3.2: MuHuMarsnbHble pa3Mmepbi MPOBOOHUKOS, Kilacc
mornHuesawumel I- [V

lMonoca 3asemneHus U MPOBOOHUKU CUCMEMbI ypasHUBaHUS MOMEeHUUanos nodKIYarmes K WUHe ypasHU8aHUs MomeHyu-
anoe O60 bemmepmaHH (8epxHsisi Kpblwika cHsima), JleHuHepadckas obnacme, Poccusi

os0 il



agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

Puc. 3.3: lluHa ypasHusaHusi nomeHyuanos «BigBar» npo-
useodcmea OBO 0nsi npoMbIwWneHHO20 NPUMEHEHUS

Puc. 3.4: JlenmoyHas 3aszemnsiowasi ckoba «927» npous-
sodcmea OBO

3.1.2.1 NMpumeHeHne B NPOMbILLNIEHHOCTHU

B npomblwneHHon cpege oco6eHHO BaXHO, YToObI npu-
MeHsieMble usgenus obnaganv TepMUYECKon U MexaHu-
Yyeckoln cTabunbHoCcTbIo. [ns 3TOro B Ka4ecTBe rnaBHOMN
3a3eMnsoLWwelt WNHbI UK WWHBI YpaBHUBaHWS NOTEHLM-
anoB yCrnewHO MOryT NPUMEHATLCS npeanaraemMble KOM-
nannenn OB0 BeTTepMaHH LWWHbI ypaBHMBAHUSA NOTEHLN-
anos 1802 «BigBar».

OBO 1802 «BigBar»: (Puc. 3.3)
* ncneitaHo 100 kA (10/350) B cooTBETCTBUM

¢ MOCT P M3K 62561.1
* ONs NPUMEHEHUSI BHYTPU U CHaPYXU
* BEpCus U3 HepXXaBeloLLen cTany unv meam
* 5 - 20-pa3beMHble Bepcumn
* ObICTPbI MOHTaX C UCMOMNMb30BaHMEM KpENEXHbIX GONTOB
[ns npyucoeavHeHUs MeTanmmMyeckmx TpybonpoBoaoB K
cMcCTeMe ypaBHMBAHUS NMOTeHUManoB 0ObIYHO NPUMEHS-
OTCSl NMEHTOYHbIE 3a3eMrisioLLne CKOObl, TakMe Kak neH-
TouHas 3asemnswollas ckoba 927 npoussogctea OBO
BetrtepmanH (Puc. 3.4). OHM MMEKT MHOXEeCTBO Npeu-
MYLLIECTB MPU MOHTaXKe MO CPaBHEHMI0 CO ckobamu Ans
KpenneHust Tpy6. Bnarogaps HaTsXXHOW NEHTe U3 Hepxxa-
BeloLel cTany OHU NOAXOAAT K pa3nuyHbIM AvameTpam
Tpyb 1 maTepuanam.

Puc. 3.5: llluHa ypasHusaHusi nomeHyuanos 1809

Puc. 3.6: llluHa ypasHusaHusi nomeHyuarnos 1801

3.1.2.2 XKunown gom u ochpucHoe 3aaHue

[axe npu oTCYTCTBMM BbICOKUX TPEOOBAHUI K OKpYKato-
LM YCIOBUSAM B YaCTHbIX XUIbIX AOMaX U OPUCHbIX
30aHMsAX OOmkHa ObITb Takke obecnedeHa HEBO3MOX-
HOCTb BO3HMKHOBEHWSI OMACHbIX KOHTAKTHbIX Hanpsike-
Hui. LWnHbl ypaBHMBaHMS noTeHuunanos tina 1801 n 1809
(Pwnc. 3.5 1 3.6) BbINONHAKT BCe TpeboBaHMA K NpUMeEHe-
Huto B KadecTtBe 3L mnun WnHbl ypaBHMBaHNSA NOTEHLN-
anoB. [1Insa cneumanbHbix npumeHeHnii ObO BeTTepmaHH
npeanaraet WWHY ypaBHMBaHWs noTeHumanos Tuna 1809
NR 13 BO306HOBNSAEMbIX CbIpbEBLIX MaTtepuarioB U KOH-
TaKTHOW KOJTOAKM, HE COAEpPXKaLLEN CBUHLA.
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Puc. 3.7: EX PAS — wuHbl ypagHugaHusi momeHyuanos 0ns
OrnacHbIX 30H

3.1.2.3 B3pbiBoonacHbIe 30HbI

[ns obopyaoBaHMs, MPUMEHAEMOro BO B3pbIBOOMACHBIX
30Hax, TpebyeTca cucTema ypaBHMBAHWUS MOTEHLMANoB
B cooTBetcTBuM ¢ TOCT IEC 60079-14. Bce kopnychl
3MEKTPONPOBOASALLMX YaCTEN AOMKHBI ObITb MOAKIIOYEHBI
K cucTeMe ypaBHMBaHUSA noteHumanoB. CoeauHeHus C
YypaBHUBAHVMEM MOTEHLMANOB AOSMKHbI ObiTb 3aLLMLLEHBbI
OT CamMOMNpPOU3BONbHOro ocnabneHus.

B cootBetctBUM ¢ TOCT P M3K 62305-3 nyTn onsa oTeo-
[a MOMHUN AOMKHbI OblTh BbIMNOMHEHbI Takum obpasom,
4YTOObI HarpeB, a TaKkke BOCMIaMEHSIIOLMECS UMK pasre-
TarLmMecs UCKPbl HEe CTann UCTOYHMKOM BOCMIaMeHeHUs
B3pPbIBOONACHOW atMocdepsbl.

os0 il

B3pbiBoonacHble 30HbI 1/21 12/ 22

YHuKanbHasi WMHa ypaBHUBaHWUS noTeHumnanos tuna EX
PAS (Puc. 3.7) (wunHa ypaBHMBaHWS NOTEeHUManoB Ans
B3pbIBOOMNACHbLIX 30H) MPUMEHSIETCA ONA ypaBHUBaHUSA
noTeHUManoB MOfIHUE3aLLMTbI BO B3PbIBOOMACHbBIX 30HAX.

OTcyTCcTBME BOCMMAMEHSIOLLMXCA UCKP BO B3pbiBOOMAC-
HoM aTmocdepe npoBepeHo Ha ocHoBe NOCT P MOK
62561.1 no kateropuu B3pbiBa IIC 1 Takum obpasom, mo-
XKET NPUMEHATLCS Takke ANA KaTeropuii B3pbIBOOMACHO-
ctn lIA n lIB. WuHbl ypaBHMBaHmsA noteHuymnanos EX PAS
He MMeKT COBCTBEHHOrO MOTEHLMANBHOIO WCTOMHUKA
BOCMMaMeEHEHUS 1 TEM CaMbIM He NoAnajaatoT Nnoj eBpo-
nerickyto aupektuy 94/9/EC. MoaTBepxaeHo, YTO LUMHbI
ypaBHUBaHUA noteHumanos tuna EX PAS nogxogart ans
NPYMEHeHNs BO B3pbIBOOMACHbIX 30Hax 1/ 2 (rasbl, napbl,
Tymasl), a Takke 21/ 22 (nbinb).

WwnHbl EX PAS (WnHbl ypaBHMBaHUA NOTEHUMANoB 45
B3pbIBOONACHBLIX 30H) MMET cregylolwme npenmMylle-
cTBa:

* OTCYTCTBWME BOCMNITAMEHSAOLLMNXCS UCKP

* MCMbITaHbl Ha NpUMeHeHne Ao 75 KA

* kaTeropum B3pbiBoonacHocTtu IIC, [IB n 1A



3.2 Cuctema 3aWmTbl OT UMMNYIbCHbLIX Nepe-
HaNpPsXXeHUN ans 9HeprocucTem

OuyeHb BbICOKME NepeHanpsKeHUsl BO3HWKAKOT B OCHOB-
HOM BCreACTBME MPSIMbIX YOAPOB MOIMHWUM UMW yOapoB
MOMNHMM BOGNM3M 3HeprocuctemM. [OMNOnMHUTENbHO TOKM
MOMHUM CO34al0T HEAOMYCTMMbIE UMMYMbCHbIE NepeHa-
NPS>KEHNS HA PacCTOSHUM HECKOSMbKMX COT METPOB Mo-
CpPEeACTBOM €MKOCTHbIX, UHAYKTUBHBIX U ranbBaHUYeCKMNX
nyTem NPOHUKHOBEHUSI NEePeHanpPs>KEHU B NETNSX Npo-
Bogda. B pagmyce oo 2 km npoucxogut rpynnvpoBaHue
BbICOKUX HanpsiKeHuid. [JononHUTenbHY UHMOpMaLMIO
no Buaam nospexaeHuii (S1 - S4) cm. aey 1.3

H | Vvoap 100% | I, = makc 200 KA
E CucTtema 3a3emMrneHuns -50 % 1 =100 KA (50 %)
OnekTponpoBoaka -50 % 1 =100 KA (50 %)
n JIvHna nepepgayn gaHHbix | -5 % 1= 5 kA (5%)

Puc. 3.8: XapakmepHoe pacripedenieHue moka MOIHUU

aBa 3 | Cuctema BHyTpeHHelN MOSTHUe3alWnTbl

3.2.1 OneKTpoOMarHMTHbIN UMNYJILC MOJTHUU

B cooTtBeTcTBUM C MexayHapOAHbIM CTaHAapTOM O MOfl-
Huesawmte FOCT P MOK 62305 npsimble yaapbl MOMHUM
0o 200 kA HeobxoaMMO HadeXHO OTBOAUTL B CUCTEMY
3asemMneHus. V3-3a nageHns HanpshkeHUs Ha ConmpoTMB-
NeHnM 3a3eMreHns YacTb TOKa MOSTHUM BBOAUTCS BO BHY-
TPEHHIOI0 MPOBOAKY. TOK MOMHWUU pacnpeaensieTcs BHOBb
no nuTalLWUM NUHUSIM U NPUMEPHO Ha 5 % no nmeto-
LLMMCS FIMHWSAM Nepefayn AaHHbIX.

MapeHne HanpshkeHWUs1 Ha COMPOTMBIEHUN 3a3eMMeHus]
onpenensieTcsa M3 nNpou3BedeHust Toka MonHuu (i) Ha
conpoTtusneHve 3asemnenus (R). OTa pasHuua noteH-
LMarnoB B TaKOM Cryyae obpasyeTcsi Mexay NokanbHON
3emMnen (ypaBHUBaHWE MOTEHLMANoB) U 3a3eMMeHHbIMM
BAANV NPOBOAHUKaMM.
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Mpumep pacnpenenenus semns-cuctema: 50% - 50%
i =50 KA; R=1 Om
U =ix R=50.000A x 1 Om = 50.000B

U MepeHanpsixeHne

i MMNynbCHBIN yAapHBbIA TOK

R ONpOTMBMEHNE 3a3eMIIEHUs

PaccuutaHHoe 3HaueHue HanpshkeHusl NpeBbillaeT npo-
OuMBHOE, 1 BO3HMKAET HEKOHTPONMPYeMbI Npobo. Tonb-
KO YyCTpOWCTBa 3alMTbl OT MMMYMbCHBIX MepeHanpsxe-
HWIA cnocobHbl 6e3onacHo 1 3hPEKTUBHO MOTYT OTBECTU
UMMYIbCHBIA TOK B 3EMITHO.

3.211 WmnynbcHble BO3OENCTBUSA, BbI3BaHHbIE
nepexknoYeHUAMU B CUCTEME

[aHHble BO3OENCTBMS BO3HMKAOT 3@ CYET BKMHOYEHUS
OONbLUMX MHOYKTUBHBIX M EMKOCTHbIX HAarpy30K, KOPOTKUX
3amMblkaHui 1 nepeboeB B 3Heprocucteme. ATo Hambo-
nee 4yactasd NpuU4MHA UMMYMbCHbLIX MNepeHanpsiKeHn.
B pesynbrate 3TMX NepeHanpsbKeHUA MMUTUMPYHOTCS
umnynecHole Tokn o 40 kA (8/20 mkc). McTouHMKaMm
ABNSAOTCSA, K NPUMepY, 3nekTpoaBuratenu, ctapTepbl Unm
NPOMbILLIIEHHbIE HArpy3Ku.

3.2.1.2 CtaTtnyeckue paspsgbl

OnekTpocTaTMyeckne paspsgbl BO3HMKAKT B pesynsrate
TpeHus. Mpn xoxgeHUn No KOBPOBOMY MOKPbLITUIO nona
co3faeTcs pasgeneHue paspsigoB, koTopoe, Gesonac-
HO Ans nogen. Ho ansa anekTPoHHbIX KOMMNOHEHTOB OHO
YpeBaTO HEUCMNPaBHOCTAMU W paspyleHusamu. B atom
crnyyae ons npegoTBpalleHns pasgeneHms 3apsaa Heoo-
XOAMMO ypaBHUBaHWE NOTEHLMAMOB.

3.2.2 Bugbl nepeHanpsikeHUn

3.2.2.1 NepexoaHble nepeHanpsKeHUs

MepexogHble nepeHanpsXKeHNs — 3TO KpaTKOBPEMEHHbIE
nepeHanpsKeHUsi B MUKPOCeKyHAHOM AnanasoHe. Mon-
HUW 1 KOMMYTaLMOHHbIE OnepaLmn co3aatoT BblCOKME ne-
pexofiHble NepeHanpsiXeHnsl, oT NOCNeACTBUIA KOTOPbIX
3alUMLLAOT YCTPOMCTBA 3aLMUThl OT MMMYSbCHBIX NepeHa-
npspkeHun (Y3UIT).
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3.2.2.2 BpeMeHHble M MNOCTOSIHHblE MNepeHanpsKeHns
BpeMeHHble nepeHanpsKeHns BO3HUKAIOT B pesynbrate
owmnbok B ceTun. Tak, Hanpmmep, 13-3a obpbiBa HENTparnb-
HOro MPOBOAHMKA NPOUCXOAWUT HEAOoMNyCTUMOe MOoBblLLe-
HUe HanpsbKeHUs B ceTu TpexdasHoro Toka. HanpsikeHne
npeBsbllIaeT MakcumarnbHO AONyCTUMOe CeTeBoe Hanps-
XeHue, B pesyrnbraTte Yero NponucxoauT nospexaeHue u
paspyLUeHne ANeKTPOHHbIX NPMBOPOB, a YCTaHOBIEHHbIE
Y3WUI He mMoryT 3aWwmTuTb OT 9TUX ANUTENbHbIX HapyLue-
HWI B ceTU. Takme HapyLLeHUs HapyLLUeHUA B CeTU ANATca
OT HECKOIbKUX CEKYH[ A0 HECKOSbKMNX YaCcoB.

U1 ®asHoe HanpsikeHve L1 npoBogHuka (N)
u2 daszHoe HanpshxeHve L2 nposogHuka (N)
u3 dasHoe HanpsikeHne L3 npoBopHuka (N)
u12 JIvHenHoe HanpspkeHune L1-L2
u23 JInHenHoe HanpspkeHne L2-L3
U31 JInHenHoe HanpsbkeHune L3-L1

Puc. 3.9: lNocnedcmeusi obpbiea HelimparbHO20 rPO8OOHU-
Ka: cmeweHue HelimparbHOU MOYKU npu acuMmmempuu

3.2.3 MeToabl NpoeKkTMpoBaHUs

B Yactn 4 craHgapta o monHuesawmte MOCT P MOK
62305 onucbiBaeTCs 3aLumTa ANEKTPUHECKMX U ANEKTPOH-
HbIX CUCTEM.



3.2.3.1 KoHuenuu1sa 30H MOJTHME3aLUTbI
Llenecoobpa3Hon 1 adheKkTUBHOM OKasanacb KOHLemn-
umsa 3oH monHuesawmtbl (LPZ = lightning protection
zZone), onucaHHas B MexayHapogHom ctangapte FOCT
P M3K 62305-4. OcHOBY KOHLENUUU 30H MOMHMe3aLLn-
Tbl COCTaBMSiET MNPUHUMM CTYNEHYaToro YyMeHbLUEHUS
MMMYTbCHBIX NepeHanpsikeHnin 4o 6e30nacHoOro ypoBHs,
npexage Yem OHU CMOryT JOCTUYb OKOHEeYHbIX Npubopos
W HaHecTn um yepO. [inst Toro, 4To6blI peanu3oBaTh 3TOT
NPVHLWMM, BCA SHEProceTb 3AaHUS pa3gensieTcd Ha 30Hbl
MOJSTHME3aLUUTBI.

Y4YacTkvm 1 yacTu 34aHuss, B KOTOpbIX TpebyeTca oauHa-
KOBbIN YpPOBEHb 3alyuTbl, ONPEAEnsioTCa Kak 30Hbl. Ha
KaXkaoM nepexofe U3 0QHOM 30HbI B APYryto peanuayeTcs
ypaBHUBaHWe noteHuuanos. MeTtannuyeckue yactn Ha-
NpsIMYt0 NOACOEAMHATCH K YpaBHUBAHMWIO MOTEHLMANo0B,
a mexay asHbIMM MPOBOAHMKAMUN U NOTEHUManoM 3em-
Ny ycTaHaBnuBaeTCs 3awmta OT UMMYMbCHbIX NepeHa-
NPsKEHUI, KOTOpas AOJKHA COOTBETCTBOBATb HEOOXOA M-
MOMy knaccy TpeboaHun (tun 1, 2 unm 3).
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MpeumyLiecTBa KOHLENUUN 30H MONHUE3aLNTbI

* MUHMMM3ALMA 3aHOCa NepeHanpsXXeHun B Apyrme npo-
BOASLLME CUCTEMbI MyTEM OTBOAA OMNAaCHbIX TOKOB MOI-
HUM ¢ BOMbLIMM 3anacoM 3HEPrum HemocpeacTBEHHO
Ha To4YKe BXO4a B 34aHWE N Ha MEX30HOBOM nepexone

* NloKarnbHOE ypaBHMBaHWE NOTEHLMANOB B Npeaenax 3a-
LUMTHOW 30HBbI

* COKpalleHne HencrnpaBHOCTEN, BbI3BAHHbLIX MarHUTHbI-
MW NOJSISIMU

* 3KOHOMMYECKM 3hPeKTUBHAA U ONTUMANbHO NIAaHUPY-
emMasi HaMBuayanbHas KOHUENUUs 3allmTbl AN HOBbIX
30aHUI, MPUCTPOEK N PEKOHCTPYMPOBAHHbIX 30aHUNA.

LPZOA HesawwweHHas 30Ha 3a npegenamu 3ganus. MNpsmoe BO3AeNCTBNE MOSTHMU, OTCYTCTBUE SKPaHUPOBAHMS OT
anekTpomarHuTHbIx nomex LEMP (Lightning Electromagnetic Pulse / anekTpomarHiTHble MNynbCbl MOMHUN)

LPZ0B 3alumueHHasn Hapy>HbIM MOMHUEOTBOAOM 30Ha. OTCyTCTBUE 3KpaHMpoBaHus ot LEMP

LPZ 1 30Ha BHYTpU 30aHus. BO3MOXHbBI HE3HAYMTENbHbIE YaCTUYHbIE MOCTYMMEHUS SHEPTUM MOSTHUN

LPZ 2 30Ha BHYTpU 3gaHus. Huskne nepeHanpsixeHns

LPZ 3 30Ha BHYTPY 34aHus (Takke MOXET ObITb MeTannuyeckuin kopnyc notpedutens). Otcytcteue nomex ot LEMP,
a TaKkke nepeHanpskeHus

Puc. 3.10: PasdeneHue 30aHusi Ha 30HbI MonHue3awumsl (LPZ)
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3.2.3.1.1 Tunossble knaccbl Y3UI

Y3WUI, npoussogmmble komnanuen OBO BerttepmanH,
nogpasgenstoTtca B cooteerctBum ¢ TOCT IEC 61643-
11 Ha Tpn TMNoBbIX knacca: Tmn 1, Tun 2 n Tmun 3 (class
I, class Il und class Ill). B atux ctaHgaptax yctaHoBne-
Hbl AMPEKTUBbLI, @ Takke TpeboBaHWs 1 UCMbITaHUA AN
YCTPOMCTB 3alUWTbl OT WMMYSbCHBIX MNepeHanpsiKeHun
(Y3UI), npumeHsieMbIX B CETAX NEPEMEHHOIO TOKa C HO-
MUHarnbHbIM HanpsbkeHnem go 1000 B n HOMUHanbHOM
yacTtoTton oT 50 go 60 Iu.

MonHue3awmTHbIN pa3pAaaHUK, Tun 1
MonHuesawmTHble paspsagHukn Tuna 1/ class | ycraHas-
nuBaloTCAa Ha BBOAE B 3daHuve. [NogknoyeHne ocylecT-
BMNSIETCA NapasnsienibHO BHELIHUM JIMHUSIM SHEProceTu.
MpaAmMon ygap MOMHWM UMUTUPYETCS KOHTPOSbHbLIMU
nmnynscamu go 100 kKA cdopmbl nmnynbca 10/350 mkc.
YpOBeHb 3aLLMTbl B JAHHOM Cilyvae OOSMKEH OblTb HUXe
4000 B. lNocne cornacoBaHns ¢ MECTHOW 3HeprocHab-
XaroLwen opraHnsaumen n BO3MOXHO Takke NpUMMeHeHne
nepes CHETYMKOM.

Y3UM, Tun 2

Y3WUIM tuna 2 / class Il npyumeHsieTcs B rmaBHbIX 1 BTOPUY-
HbIX pacnpeaenuTenbHbiX NyHKTax. 3almTHble Npubopsbl
OOMKHbl YCTaHaBNMBaTbCA Mnepen YCTPOWCTBOM 3aluuT-
Horo oTkntodeHnst Y30 (RCD), nHaye oHo GyaeT pacue-
HMBaTb OTBOAMMBbIN UMMYTbCHbLIA TOK KaK aBapuUnHbIA TOK
W NpepBEeT aneKTpuyeckyto Lenb. MNepeHanpskeHns nmm-
TUPYIOTCA KOHTPOSbHBIMW MMMYNbCaMW, Kak MnpaBuio,
20 kA dopmbl mnynbca 8/20 mkce. Ons 3awmTbl YyBCTBU-
TeNbHbIX CUCTEM YMpPaBreHUs1 YPOBEHb 3aLUMThbl SOSMKEH
ObITb HUKe 1500B.
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Y3UM, Tun 1 + 2

Oanuble Y3UI npumeHstoTca Ha BBoge B 3aaHue. lMog-
KMoYeHne OCyLLEeCTBMASETCA napannenbHO BHELHUM -
HUAM aHeproceTu. Npu UCNbITaHKAX YCTPOWCTBA NPSIMOMN
yaap MOSIHUM UMUTUPYETCA KOHTPOMbHLIMU UMMYyfbCamMu
00 100 kA dopmbl mnyneca 10/350 mMkc. Tak Kak AaHHbIN
Y3UI gononHWTENbHO 3alyuLLaeT oT yaaneHHbIX yaapoB
MOMHUM (TUN 2), B AOMNOSNTHEHWE UMUTUPYIOTCSH MMMYMbChl
dopmbl 8/20 MKC. YpOBeHb 3aLUUThl 34eChb AOIMKEH OblTh
Hwke 4000 B. lNocne cornacoBaHWs ¢ MECTHOW 3HEPro-
cHabxatoLLeln opraH13auven BO3MOXHO NpUMeHeHne ne-
pen, CHETHMKOM.

Y3UM, Tun 3

Y3WUI tuna 3 / class lll npumeHsatoTca gns 3awmTbl OT
WHOYKTVMBHbBIX BBOOAOB M KOMMYTALMOHHBLIX NepeHanps-
XEHUN B 3NEKTPUYECKUX LEensx OKOHEYHbIX npubopoB.
[aHHble nepeHanpskeHNss BO3HWKAKT B OCHOBHOM
mexay ¢ason (L) n HentpanbHbiM npoBogHukom (N).
MocpeactBom Y-BkrtodeHuss nposodHuku L u N npego-
XpaHeHbl BapuvCTOPOM, W MPOUCXOAUT YCTaHOBMEHWEe
COeAMHEHNs C 3alMTHbIM npoBogHukom PE uepes wmc-
KPOBOW MPOMEXYTOK. [lepeHanpskeHns UMUTUPYOTCS
rMMOPUAHBIM KOHTPOMbHEIM MMNynbcom o 20 kB 1 10 KA
dopmbl umnynbca 1,2/50 mkc 1 8/20 mkc. Anga 3awmTol
YYBCTBUTENbHbLIX CUCTEM YMNpPaBIiEHUS YPOBEHb 3allu-
ThlofmkeH ObITb Hxe 1500 B. KoHuenuwusa 3awutbl OT
WUMMYNbCHbIX NEPEHanpPsiKeHNn y4nTbiBaeT BCe TOKOMPO-
BOASLLME COEAMHEHUS U UMEET YPOBHEBYIK CTPYKTYpY.
Kaxxabln nocneayroLwmin ypoBeHb 3alLyTbl OCHOBbLIBAETCS
Ha npeablayLleM, 1 Kaxabli ypoBeHb COKpallaeT 3anac
3HEPrnM NepeHanpsKeHUs.



3.2.3.1.2 NpaBunbHbIA BbIGOp YU

[aHHas knaccudmkaums no Tunam nos3sonsieT BblibpaTb
YCTPOMCTBA 3alUWTbl C TOYKM 3PEHUS Pa3UYHbIX Tpe-
©oBaHWUIA K MECTY MPUMEHEHUs, YPOBHIO 3aLlUTbl U Cro-
COBHOCTY BbIHECTU Harpy3ky no Toky. O630p MEX30HHbIX
nepexonoB npeactasneH B Tabnuue 3.3. OHa nosicHsaeT
ogHoBpeMeHHo, kakue Y3WUI npoussogctea OBO u ¢
Kakon CQyHKUMEN MOryT MPUMEHATLCA B 3HeprocHabxa-

loLLen ceTu.
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MeX30HHbIN
nepexon,

YcTpoincTBO 3alMThl U TUN Npubopa

Mpumep nspgenus

U3o06paxeHne nsgenus

N3 LPZ0BBLPZ1

YCTPONCTBO 3aLMThbl OT NMPAMbIX UK BrIN3KNX
YAAPOB MOIHUU.

Mpn6opsl: TvN 1 (class 1), Hanpumep,
MCD50-B

Makc. ypoBeHb 3aLuTbl B COOTBETCTBUM

C Hopmot: 4 kB

YpoBeHb 3awmtbl OBO: < 1,3 kB

YcTaHoBKa, HanpvmMep, B raBHOM pacnpefe-
NUTENbHOM MyHKTe /Ha BBOAE B 34aHNe

MCD
ApT. Ne: 5096 87 9

N3 LPZ1BLPZ2

YCTPONCTBO 3aLnTbl OT NMPAMbIX UK BIIN3KNX
YAAPOB MOIHUN.

Mpnbopsl: Tvn 2 (class Il), Hanpumep, V20
Makc. ypoBeHb 3aluTbl B COOTBETCTBUM

¢ Hopmot: 1,5 kB

YpoBeHb 3awmtbl OBO: < 1,3 kB

YcTaHoBKa, HanpvmMep, B BOAHbIX pacrpeae-
NUTENbHBIX YCTPOWCTBAX U pacnpenenmTenb-
HbIX 3MEKTPUYECKMX LnTax

V20
ApT. Ne: 5095 25 3

N3LPZ2BLPZ3

YCTPOWCTBO 3aLnThl OT UMMYMbCHbIX NepeHa-
NPsPKEHU HeCTaLMOHapHbIX NoTpebuTenewn
3NEeKTPOIHEPIN Ha PO3ETKAX U NCTOYHMKAX
anekTponuTanus. Mpubopsl: Tn 3 (class 1),
nanpumep, USM-A

Makc. ypoBeHb 3aLUuTbl B COOTBETCTBUM

¢ Hopmon: 1,5 kB

YpoBeHb 3awmtbl OBO: < 1,3 kB

YcTaHoBKa, HanpymMep, Ha YyCTPONCTBE KOHEeu-
Horo notpeburens

USM-A
ApT. Ne: 5092 45 1

3

Tabnuya 3.3: Mex30HHbIe rnepexookl
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3.2.3.2 YcTtponcTBa 3aliuTbl B pPa3fiM4HbIX CeTeBbIX
cucrtemax

4-npoBoaHuKoBLIE ceTn, ceTeBas cuctema TN-C B cete-
Bol cucteme TN-C cHabxeHne anekTpu4eckon ycTaHOB-
KM OCYLLECTBNSAETCS NOCPEACTBOM TPEX BHELLHUX MPOBO-
aHvkoB (L1, L2, L3) n KOMOUHMPOBAHHOIO MPOBOAHMKA
PEN. lNMpumeHeHne onucbiBaetcsa B ctaHgapte NOCT P
50571.5.53. (Puc. 3.11)

MonHue3awmTHbIN pa3pAaaHUK, Tun 1
MonHue3alwmTHble pas3psaHuKM Tuna 1 u KOMBUHUPOBaH-
HbIA NPOBOOHUK MPUMEHSATCA 3-NMOMOCHO (HanpuMmep,
Tpu pasa no MCD 50-B).

L1 F1

Y3WUM, Tun 2

Y3WUI Tuna 2 npumeHsaTcs nNpu BkAodeHun «3+1» (Ha-
npumep, V20 3+NPE). Npun BkrtodeHun «3+1» BHeLHME
nposogHukmn (L1, L2, L3) yepes paspagHUK NOLKHOYaoT-
cs K HenTpansHomy npoBoAHuKy (N). HeinTpansHbiv npo-
BogHuk (N) coeguHsieTca 4epe3 CyMMapHbI UCKPOBOW
NPOMEXYTOK C 3almnTHBLIM nposoaHukom (PE).

Y3UM, tun 3

Y3WUM Tvna 3 NpUMEHSIIOTCA B 3NEKTPUYECKUX LIENSX OKO-
He4YHbIX NpuMbopoB. NMocpeacTBOM Y-BKIHOYEHMST MPOBO-
AHvkm L n N npegoxpaHeHbl BapyCcTOpOM, Y MPOUCXOAUT
YyCTaHOBMEeHMEe COeOVHEHUsI C 3alUTHbIM NPOBOLAHUKOM
PE uepe3 cymMmapHbIi MCKPOBOW MPOMEXYTOK (Hanpu-
mep, USM-A).

D >
F

L2

A),'_ 2(RCD)
Y,

L3

il

vj‘t'—' soo
L ===

PEN

F3

[ o
-

B e o ® 0 |- —- - - - — - - - - =

MpepoxpanuTens F1

JlokanbHas WuHa ypaBHMBaHWSA noteHumanos (LLYIT)

[nuHa npoBofa Mexay paspsigHUKaMu

Tun 1 (class 1) Y3WI

BTopuyHbIN pacnpenenvTenbHbIi MyHKT

Tun 2 (class Il) Y3UI

KoHeuHasi AneKkTpuyeckada uenb

o=}~ ]]-]

Tun 3 (class 1) Y3WUT

[maBHas 3asemnsiowas wuHa (M3LLU)

Puc. 3.11: YembipexnpogodHsie cemu, cucmema TN-C u obnacmb npumeHeHusi cmaH0apmos
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5-npoBogHUKOBLIe ceTu, cuctembl TN-Su TT

B cucteme TN-S cHabxeHune anekTpuyeckom

YCTaHOBKM OCYLLIECTBISAETCS NOCPEACTBOM TPEX BHELLHUX
nposogHukoB (L1, L2, L3), HenTpanbHOro nNpoBOAHMKA
(N) n 3aszemnstowero npoogHuka (PE). B cetn TT, Ha-
060pOT, aneKkTpuyeckasi ycTtaHoBka cHabxaetcs Tpems
BHELWHUMN npoBogHukamu (L1, L2, L3), HeATpanbHbIM
nposogHunkom (N) 1 nokanbHbIM 3a3eMMAsHoLWLMM NPOBO-
OHvkom (PE).

FOCT P M3K 62305

FOCT P 50571-4-44

@ 2 )

< posssssocoscaoss > < pooseoasansosocos >
F1 L1-4 F2(RCD)
“l— . O O 7] 4, Famco) ..
R = I 1] it -
e O e N I — =7 X --
x — = b
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[N [ SN L ) r=|=- 1T -1-—"
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I
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B > o LI I S R e —~e 0000
Mpenoxpanutens F1 n JlokanbHas WunHa ypaBHMBaHWSA noteHumanos (LLUYTT)
[nvHa npoBoAa Mexay paspsaHMKaMm Tun 1 (class |) MonHuesalwmTHBIN pa3psgHUK MMMYMbCHBIX

nepeHanpsbkeHni

BTopuuHbIi pacnpeaenuTenbHbIi MyHKT

Tun 2 (class 1) Y3UI
KoHeuHasi anekTpuyeckas Lienb

Tun 3 (class 1) Y3UI

ol fle Qi1 -

maBHas 3asemnsiowas wuHa (M3LLU)

Puc. 3.11: lNMamunposodHbie cemu, cucmema TN-C u TT
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MonHue3awmTHbIN pa3pAaaHuK, Tun 1

MonHue3awuTHble pa3psagHuku Tuna 1 npUMeHsTCA BO
BKMoYeHun «3+1» (Hanpumep, Tpu pasa no MC 50-B u
1 pa3 MC 125-B NPE). lMpu 3+1-BKNtO4EHUN BHELLUHNE
nposogHukn (L1, L2, L3) yepes paspsgHUK NOAKIIOYaOT-
csl K HenTpanbHoMmy npoBogHuky (N). HenTpanbHbIi npo-
BoaHuK (N) coeamHsieTcsi yepe3 CyMMapHbIN MCKPOBOM
NPOMEXYTOK C 3aluTHBIM NpoBogHukom (PE). Mocne co-
rmacoBaHusi C MEeCTHOI 3HeprocHabatollen opraHuaa-
Luner N BOBMOXHO Takke NpUMeHeHne nepes CHETYNKOM.

Y3UI, Tmn 2

Y3UI TMna 2 npuMeHstoTcs BO BKIHOYEHUU «3+1» (Ha-
npumep, V20 - 3+NPE). Mpu BkntovyeHun «3+1» BHELIHME
nposogHukn (L1, L2, L3) yepes paspsgHUK NOAKIOYaOT-
csl K HenTpanbHoMmy npoBogHuky (N). HenTpanbHbI npo-
BoaHuK (N) coeamHsieTcsi yepe3 CyMMapHbIN MCKPOBOM
NPOMEXY TOK C 3alUMTHbIM npoBogHukom (PE). Paspsaa-
HUKM OOIMKHbl yCTaHaBNUBaTbCHA Mepeq yCTPOWCTBOM
3awmTHoro otknoveHnsa Y30 (RCD), uHaye oHo Gyget
pacueHnBaTb OTBOOUMbIA UMMYNbCHBIN TOK Kak aBapui-
HbI TOK Y NPEPBET AMNEKTPUYECKYIO Lienb.

Y3UM, Tun 3

Y3UI Trna 3 npumeHsitoTca Ansa 3awmTbl OT KOMMyTaLum-
OHHbIX NepeHanpsKeHWI B ANEeKTPUYECKMX LeNsX OKOHeY-
HbIX NpubopoB. lNepeHanpskeHUs BO3HUKAKT B OCHOB-
HoM Mexay dasoi (L) n HenTpansHbIM npoBogHuKoMm (N).
Mocpencteom Y-BknodeHna nposogHukn L u N npeno-
XpaHeHbl BapyCTOPOM, U MPOMUCXOAUT YCTaHOBMEHME CO-
eavHeHns C 3aWwnTHBIM NpoBoaHukom PE yepes cymmap-
HbI UCKPOBOWM NPOMEXYTOK. 3a CYET AaHHOTO 3aLUUTHOIO
BKIto4eHns mexay L u N MnynbCHbIN TOK He MPOBOAMTCS
K PE, nO3TOMY YCTPOWCTBO 3aLUMTHOrO oTKNtoYeHus (Y30)
He pacueHUBaEeT 3TO Kak aBapuiiHbIn Tok. COOTBETCTBY!HO-
LLMe TEXHUYECKNE XapaKTEPUCTUKN MOXKHO HAaWTU Ha CTpa-
HULAaX C MHopMaLmen 0 NPoayKLMK.

3.2.3.3 Kputepuu BbiGOpa (NpobuBHasi NMpPoOYHOCTb
OKOHEYHbIX NMPUGOPOB — YpoBeHb 3awuThl). MomMoub
B BblGope

MpobunBHasi NPOYHOCTb OKOHEYHbIX MPUBOPOB CornacyeTcst
C YPOBHSAMM 3aLUMTbI YCTPONCTB MOSHME3aLUMTbI U 3aLUThI
OT UMNYIbCHbIX NepeHanpsixkeHu. CornacoBaHne M3ons-
LK OmKHO npoBoauTbesa B cootBeTcTBUM ¢ FTOCT P MOK
60664.

HomuHanbHoe HanpshkeHne cuctembl | PasHoe HanpsikeHune, B | PacyeTHoe umnynbcHoe HanpshkeHue, B
3MNeKTpoCcHabxeHus (CeTb) B COOTBET-
ctBum ¢ FOCT 29322 1
TpexdasHasi oaHodbasHas KaTteropus nepeHanpsixeHus
| Il 1 \Y
50 330 500 800 1500
100 500 800 1500 2500
150 800 1500 2500 4000
230/400 277/480 300 1500 2500 4000 6000
400/690 120/240 600 2500 4000 6000 8000
1000 1000 4000 6000 8000 12000

1 Cnaw / o3Ha4YaeT TpexdasHy YeTbipexnpoBOAHY0 cUcTeMy. Bornee HU3Koe 3HauYeHUe - 3TO has3HOe HanpskeHue, B TO BPeMsi kKak 6oriee BbICOKOe 3HaueHve
o3Ha4aeT NIMHeNHoe HanpshxeHne. Tam, rae ykasaHo TOSbKO OAHO 3Ha4YEHWe, OHO OTHOCUTCS K TpexdasHbIM TPEXMPOBOAHBIM cucTeMaM U 0603HaYaeT nnHeiHoe

HanpsixeHue.

Tabnuya 3.4: PacuemHoe umnyrnbcHoe HanpsixeHue 0r1s anekmpoobopydosaHusi 8 coomeemcmeuu ¢ FTOCT P MOK 60664
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PacyeTHoe nmnynbcHoe HanpsiXXeHne 3aBUCUT OT KaTero-  YpOBeHb 3alinuTbl paspsgHMKa WMMYIbCHbIX NepeHa
pyM NepeHanpsKeHn U COCTaBSET, HAaNpuUMep, B cliydae  MpshKeHU npeacTtaBnsieT MakcumarbHO BO3HMKaloLlee
Kateropun nepeHanpsbkeHus | ang ogHodasHoro nofd- — HanpsbkeHue Npu Harpyske No HOMWHanbHOMY WUMMYIib-
KrtodeHust K cetn nepemeHHoro toka 230 B MuH.1,5 kKB.  cHOMy TOKy. ECnnv BO3HUKLWIWA MMMYSbC MMMYNbCHOMO
YCTPOMCTBO 3allMTbl OT UMMYMbCHbLIX MNEPEHanpPsXXeHUn  HanpsikeHUs MeHblle HOMWHaNbHOrO MMMYbCHOMO TOKa,
OOIMKHO OrpaHnymMBaTth HamnpshkeHne [0 AaHHOrO MMM TO HanpshkeHue npu cpabaTbiBaHuW, a BMECTe C HUM
bonee HN3KOro 3Ha4YeHWs1. M YPOBEHb 3aLUNTbl, MOHMXaETCA.

MoTpebuTens y TOYKN NUTAHUS YCTaHOBKM

MoTpebuTensb B ka4yecTBe KOMMNOHEHTA HEMOABMXHOW YCTAHOBKM

[MoTpebutenb Anst NOAKMYEHNsS K HEMOABWXHOWN yCTaHOBKE

MoTpebutenu, Tpebyoline cneumansHON 3aLnThb

[MaBHbIN pacnpeaenuTenbHbINA LT

PacnpegenutenbHbIn Wt

KoHeuHble ycTpoicTBa

TpeboBaHue (3eneHas NnHUS)

ofloli~Hofof~-H~1 -]

Yctpoiictea 3awmtel OBO BettepmaHnH (opaHxeBast NMHNSA)

6 kB

KB ——
4 kB

3 4 2,5 kB 4]
10 PP

1,5 kB
1 d— 1,5 kB 1,5 kB 1,5 kB &l

| | |
s JRNU ¢ 2ie i e
| | |

Puc. 3.13: KoopduHayus usonsayuu e coomeemcmesuu ¢ F[OCT P M3K 60664

127



aBa 3 | Cuctema BHyTpeHHeN MOSTHUEe3alWmnThbl

3.2.3.4 lMpepnucaHnsa No 3NEeKTPOMOHTaXy

B cTaHgapTe no 9nekTpOMOHTaXy YCTPOWCTB 3aluuTbl
OT MMMNynbCHbIX nepeHanpsbkeHun MTOCT P 50571.5.53
paccmaTpuyBaeTcs 3alwuTa oT nepeHanpskeHuin, 06ycnos-
NEHHbIX HENPAMbIMW W yOaneHHbIMU yaapamMmn MOSTHUI, a
Takke KOMMYyTaLMOHHbIMU onepaumamn. B cooteeTcTBmm
C HOPMOW NPUMEHSIIOTCH TEPMUHbBI «YCTPONCTBO AnNs 3a-
LNTBI OT MMNYNbCHBIX HanpskeHun» (Y3UIT) n «npubop
AN 3aWwmnTbl OT MMNYNbCHbIX HanpsbkeHun» (M3UNM), a
Takke B MeXOyHapodHOM BapuaHTe «surge protective
device» (SPD). [Ona noBbiWeHW 3KCMyaTaunMoOHHOW
FOTOBHOCTW HW3KOBOJBLTHBIX YCTAHOBOK Jal0TCs yKa3aHus
no ux BbIOOPY U COOpyXeHuto. B 3gaHusx ¢ cuctemon
BHELLUHEeN MONHMe3alnTbl BBOAMMbIE WU3BHE NUTaloLue
NNHUM OOSMKHbI BKMNOYMATLCA B ypaBHMBaHME MNOTeHuMa-
FIOB MOSHME3aLUMTbl HA MEX3O0HHbIX nepexodax U3 30HbI
MornHuesawwmTbl 0 B 30HY 1 npu nomowwm Y3WUI tuna 1.

B 3paHusax 6e3 cucteMbl MonHuesawmTel ctaHgapt FOCT
P 50571.4.43 onucbiBaeT NpUMeEHEHNE N HEOOXOANMOCTb
Yy3urn.

3.2.3.4.1 MuHumanbHble nonepe4vHble cevyeHus AnA
ypaBHMBaHMA NOTEHLNANOB MOJIHME3aLUTbI

OnuHa coeguHutensbHoro nposoga y Y3WUI gaensetca
HeoTbeMnemon YacTtbto ctaHgapta NOCT P 50571.5.53.
Ons 3awmTbl o6opyaoBaHns 1 NpubopoB MakcMmansHoe
nepeHanpshkeHne OOMMKHO COOTBETCTBOBATb 3HAYEHUSIM,
KOTOpble MeHblle WM paBHbl YCTOMYMBOCTU 3aluuLiae-
MbIX MPUOOPOB K MUMMYMbCHBIM HamnpsKeHUsiM. YpOBEHb
sawmTbl Y3UI 1 nageHve HanpsixkeHns Ha BBoAe/BbIBOAE
B Y3UI B cymMMe OOmkHbI OCTaBaTbCs HUXKE NPOOMBHOWM
NPOYHOCTU. NS MUHMMU3ALUN NaAeHUS HaNPSPKEHNS Ha
BBoze/BbiBoAe B Y3UI anvHa npoBoga M BMECTE C TeEM
€ro WHAYKTUBHOCTb AOSMKHbI OblTb Kak MOXHO MeEHbLLUE.
CrtaHgapT pekomeHayeT oOLLy ANUMHY COEOUHEHUS Ha
Y3UI meHee 0,5 m (HO He Gonee 1 m).

[nsa ypaBHMBaHUA NOTEHLMANOB MOTHUE3ALLNTLI CreayeT
NPVHATE BO BHMMaHWe cregylowmne MUHUMarbHble none-
peyHble CeveHus: ans mMeau OeWCTBYET NonepedyHoe ce-
YeHne nposoga 16 Mm2, ons anoMuHna 25 mmM2, a ang
cranu 50 mm2. Ha nepexoge 30H MonHuesawmuTel 3 LPZ
0B B LPZ 1 Bce meTtannuyeckue anemeHTbl A0MKHbI OblTb
BKITHOUEHbI B ypaBHUBaHME noTeHumanos. ®asHble NpoBo-
OHVKN OOMKHbI ObiTb 3a3eMrieHbl MOCPEACTBOM COOTBET-
cTByHOLLMX Y3UIT.
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Puc 3.14: MakcumarnbHasi OnuHa e8oda/sbieoda 8 coomeem-
cmeuu ¢ FTOCT P 50571.5.53

n [MaBHas LWMHa 3a3eMIeHNst UMK LUMHA 3aLUTHOTO npoBOAHMKa

L, |Moasog K ycTpomncTay 3almThl

L, |CoenunHeHne yCcTpoMCTBa 3aLUMTbI C CUCTEMOW YPaBHUBAHWS
noTeHuManoB

3.2.3.4.2 [iInnHa coeguHeHuUs, anbTepHaTUBHas
V-06pasHas pas3Boaka 1 nonepeyHble cevenust MNpu Bkto-
yeHun Y3WUI, oBycnoBrneHHOM nepeHanpsikeHWem, BO
BCEX MPOBOAAX, NPeSOXPaHUTENSAX N YCTPONCTBAX 3aLLmThl
NpOTEKaeT UMMYNbCHBLIN TOK. Ha NonHOM anekTpuyeckoM
COMPOTMBIIEHNM NPOBOAOB CO34aEeTCA NageHNe Hanpsxe-
Hus1. [py 3TOM OMUYECKME COCTaBNSAOLLNE HECYLLECTBEH-
Hbl MO CPaBHEHWUIO C MHOYKTUBHBIMW COCTaBSIHOLLMMMU.

MoHmax kombuHuposaHHO20 paspsioHuka V50 muna 1+2
8 30He 00 cyemyuka
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o L A’lkB/M

L e
i l1=1m I U =1kB
A
Y Up < 1,5 kB Uys< 3,5 kB
A
D
lo=1m I U =1kB
- \/
A

Puc. 3.15: [NadeHue HanpsixeHus1 Ha 8800e/8b1800€ MpuU Hagpy3Ke o UMMyIbCHOMY MoKy (i — mok mMonHuu, Uy3- nepeHa-

MpsKeHUe Ha ycmpodlcmee 3alumsi)

[nvHa coeanHUTenbHbIX NPOBOAOB AOSMKHA YYMTbIBaTb-
cs. N3-3a BbICOKOM MHAYKTMBHOCTY L Npy MrHOBEHHO yBe-
nnumnsatowemes Toke (100-200 KA/ MKC) co3gaeTcs 3Haum-
TeNbHbIA POCT HanpsXxeHus. Ycnosue: 1 kB Ha 1m

Ana pvHamuyeckoro nageHusi Hanpsbkenus U, npu
3TOM AeNCTBYeT criegyloliee ypaBHeHue:

U_, =IxR+ (didt)L

it

U . =10kAx0,01 Om + (10 KA/ 8 MKc) x 1 MKIH

pat

U =100B+1.250B =1.350B

OVH

U MapeHne HanpspkeHUs Ha NpoBoae

i NMnNynbCHbIN yaapHbIi TOK

|¥r---—|—
(6 o 9 ¢ o |

R Omunyeckoe conpoTMBIIEHNE NPOBOAA

[1 naveHeHve Toka / [1 Bpems

LLivHa 3awwmTHOro NpoBoAHMKa

MmaBHas WuHa YpaBHMBaHUA NOTEHLMaANOB

L WHaykTvBHOCTL NpoBoaa (ycrnosue: 1 MKIH /M)

MageHne puHamudeckoro HanpsbkeHna UgwmH onpege-
nsaeTcsa 13 npousBedeHUs MHOYKTUBHbIX KOMMOHEHTOB U
N3MEHEHMS TOKa MO OTHOLLEHUO KO BpemeHw (di/dt). OTm
nepexogHble MNepeHanpsikeHNs COCTaBMST HECKONbKO
0EeCATKOB KA.

V-o6pa3Has pa3Boaka

B kavectBe anbrepHatuBbl Ansa npucoeguHeHus Y3
cnepyeT Ha3BaTb V-00pasHyo TEXHOMOINI0 COeaMHEHMS.
Mpwn aTom gna nogkntoveHns Y3UI He ncnonbaytotcs oT-
JAenbHble 0TBOAbI MPOBOAOB.

Puc. 3.16: V-obpa3sHas pa3sodka

CoegunnntenbHbii npoBog K Y3UI mmeer pewatoiee
3HayeHue Ans ONTUMAanbHOrO YPOBHS 3awuTbl. [OnvHa
TYNMKOBOrO dmaepa K paspsgHuKy M AnvHa nposoja
K YCTPOWCTBY 3alUMTbl ONs1 ypaBHUBAHUS MOTEHLMANOB
B Ka)XOOM OTAENbHOM Crlyyae AOrhKHa COCTaBMsiTb Me-
Hee 0,5 M. Ecnu npoBoga nMetoT AMnWHY, NPEBbILIAIOLLYHO
0,5 m, To Heobxoaumo BbIbpaTh V-00pa3sHyto pa3BOAKY.
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Up < 1,5 kB Uys < 1,5kB

Puc. 3.17: V-obpasHas pa3eodka Ha Y3 e coomeemcmeuu ¢ FTOCT P 50571.5.53 (i=mok monHuu | Uy3=nepeHanpsixeHue

Ha ycmpoticmee 3awumai)

- - |
—
u

L

o
2
B

PAS

CeTeBoe anekTponutaHue

OnuHa npoBoaa

MoTpebutensb

MonHuesawmTHbIn paspsaaHuk MC 50-B ¢ HanpsixkeHvem
npu cpabatbiBaHumn 2 kB

Pa3pagHvk nMnynbCHbIX HanpshxeHnn V20 ¢ HanpsbkeHem
npu cpabatbiBaHum 1,3 kB

B o@ppe

Puc. 3.18: CoenacosaHHoe npumeHeHue ycmpolicme 3auumb|

130

MonHunesawutHble paspagHukn n Y3UIT BbInonHsA0T
pasnuyHble 3agadn. B 1o Bpems kak Y3UI T2 Ha Gase
Bapuctopa cpabaTbiBalOT 04eHb ObICTPO M OrpaHNYMBAIOT
onacHoe nepeHanpskeHve, MOorHMe3alnTHble paspsa-
HUKN T1 NpUMHUMAIOT TakkKe MakCMMaribHble TOKM MOr-
HWW 1 MOTYT OTBOAMUTL MX BNNOTb 0 NpsAMoro yaapa 6es
NnoBpeXAeHUA. OTW paspsAaHUKA OOIMKHbI NMPUMEHATLCS
cornacoBaHHo. [laHHoe cornacoBaHue obecneynBaeTcs
3a cyeT MMelLencs AnvHbI NPOBOAOB MMM crneuuvanb-
HbIX MOMHME3aLMTHbIX pa3psiaHuKkoB (cepms MCD). Tak,
Hanpumep, B 3aUTHOM Habope NpUMEHSATCA pa3psaa-
Hukm Trna 1 n Tuna 2 (knaccel B 1 C) HenocpeacTBeHHO
pPSAOM OpYr C APYroMm.
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MaTtepuman lNMonepe4yHoe ceveHne NPOBOAHMUKOB, lMonepeyHoe cevyeHne NPOBOAHUKOB,
COEeAMHAOLWNX Pa3fMyHbIe WWHbI YpaBHUBaHUSA COeAVHALWUX BHYTPEHHME MeTannuyeckue
noTeHLManoB ApYr C APYrom Uimn c cucTemomn 3N1eMeHTbI C LUWHOW BblpaBHUBaHUA
3a3eMneHus noTteHuunanos

Megb 16 Mm? 6 Mm?

AntoMUHNI 25 Mm? 10 Mm?

Cranb 50 mm? 16 Mm?

Tabnuya 3.5: MuHumarbHbie pasmepbl MPO8OOHUKO8 ypasHUBaHUsI MomeHyuasnos, knacc 3awumsi | - 1V

MonepeyHkle ceyeHuns 3.2.3.4.4 BxogHoW npefoxpaHuTenb

B cootBetctBun ¢ NOCT P 50571.5.53 monHuesawmr- [INsi 3aWmThl OT KOPOTKMX 3amblkaHuit B Y3UIM ycra-
Hble paspsaHMKM Tna 1 nnm Tnos 1+2 [OMmKHb! ObiTh HaBnuBaeTcsa npefoxpanutens (F2). Ecnu B ycTaHoBke
nofcoeaAMHeHbl K MEAHOMY MPOBOAHMKY, CrOCOGHOMY CcyLecTByOLWMiA npegoxpaHuTenb (F1) UMeeT MeHbluee
BblAepxXaTb Harpysky no TOKY MONHWU, NonepeqHbIM ce- WU paBHOE MaKCUMarlbHOMY MNpenoXpaHUTeSIbHOMY
YyeHnem He MeHee 16 mm2 Y3UIM tna 2 pgomkHbl ObiTh TOKy 3HaueHWe, TO OTAENbHbIN NPeaoXpaHUTenb npe-
noAcoeaMHEHbI K MEAHOMY NMPOBOAHWUKY C MUHUMAMbHBIM noxpanutens (F2) nepen Y3WIM He Tpebyertcs. Ecnu
CeYeHNEM He MeHee 4 MM? UMK K UMEIOLLMMCS Ha PbIHKE 3HaueHWe NpenoxpaHuTens ycraHosku (F 1) GombLue,
NPOBOAHMKAM C MUHUMAIbHBIM COEAVMHUTENBHLIM Nomne- TO HEOBXOAMMO MCMOMNb30BATH NPEAOXPAHUTENb Nepes
PEYHbIM CeveHrem 6 MM?. [IoNOMHUTENBHO AOMKHbI Y4U-  yeTPOCTBOM 3aLUMTHI B COOTBETCTBUM C yKa3aHHbIM
ThIBaTbCSl MaKCKMaribHble BO3HUKAKOLLIME TOKM KOPOTKOrO MaKCUMarnbHBIM 3HadeHreM npenoxpanutens. Mpeao-
3aMblKaHVs Ha MeCTe YCTaHOBKM. xpaHuTenb (F2) nepen yCTPOMCTBOM 3alUMTbl JOIMKEH

ObITb MO BO3MOXHOCTW pacCyMTaH Ha MakCUmarbHoe
3Ha4yeHne. CnocobHOCTb MpedoxpaHuTenen K Bblaep-
KMBaHMIO MMMYMbCHOW Harpysku Bo3pacTaeT no Mepe
YBENUYEHNSI HOMUHAMbHbIX 3HAYEHWI NPefoXpaHNTENS.

af—-e

n [MmaBHas 3asemnsiowias WwnHa

m MpenoxpaHuTenb yCTaHOBKU

[lononHuTenbHbIN NpeaoxpaHnTerb

Puc. 3.19: lNpedoxpaHumenu neped Y3UI

@l os0
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3.2.3.5 Llenb 3awuThbl

Tonbko achbdeKkTUBHAA Lienb 3aLuTbl B KAYECTBE MOMHOMN
Mepbl 3aWnUTbl OT MMMYIbCHbIX HAaMNPsKEeHUn Crnocoob-
Ha NpegoTBPaTUTbL ONacHble pPasHOCTU MOTEeHUManoB Ha
3awmiaemMblX YCTPOMCTBaxX M ycTaHoBkax. [ns peanu-
3aUMN KOHLENUMM 3awmnThl OT UMMYSbCHBLIX NepeHanps-
XEeHUI 3almiiaemMble YCTPOMCTBA U YCTAaHOBKU LAOIDKHbI
ObITb 3aperncTpMpoBaHbl U MO BO3MOXHOCTU pacnpene-
neHbl MO YyCTaHOBMEHHbIM 30HaM 3aLLMTbl OT UMMYIbCHBIX
nepeHanpsbkeHnn (LPZ = 30Ha MOnNHMe3aLwmnThl).

AnekTpocHabxeHune

L

MpoBoAa KOHTPOSLHO-
M3MepUTENbLHON TEXHUKU I

TenekomMyHuUKauus

Opyrve nuHum
nepeAaayv AaHHbIX

Puc. 3.20: Llernb 3awumsl 80Kpye ariekmpuyeckozo npubopa

OnekTpuyeckue Lienu, KoTopble AOMKHbI OblTb BKIMOYEHbI

B CUCTEMY YpaBHVBaHUS NOTEHLNAMNOB:

* JlnHumn anekTponepenayn

» CeTeBble NMMHUN U NINHUK Nepeaayn AaHHbIX

* TenekoMmyHMKaUNOHHbIE NINHN

* AHTeHHble npoBoaa

* YnpaBnsoLime nmHnm

» Metannuyeckue TpybonpoBoabl (Hanpumep, BOAONPO-
BOAHbIE 1 KaHanM3aLMoHHbIe TpyObl)

MpoBoaga [OMKHbI OblTb BKMOYEHBLI B JIOKAINbHOE ypaB-

HUBaHWe NOTEHLManoB HaNPsSIMYHO UK C NOMOLLbKO COOT-

BETCTBYOLLMX pa3psiaHMKoB. Camas nydwas KoHuenumst

MOJSTHME3aLWNTbl 1 3alnTbl OT MMMYIbCHbLIX NepeHanps-

XXEHUN MOXET He AaTb HUKaKoro adypekra, ecnu He Bce

aMNeKTpu4eckne M MeTannuyeckMe nposoda, Beaylume

B 30aHWE WUNU uUenb 3alinTbl, BKAKOYEHbl B KOHLIEMNLINIO

3alLnThI.
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3.2.4 KOHCTPYKTMBHOE MUCMNONHEeHne

Yxe Ha aTane MNpOeKTUPOBAHWUS CTPOUTENbHbLIX COOpPY-
YKEHUI 1 3NeKTPoobOoPYAOBaAHNS LOIMKHbI YYUTBIBATLCS U
COrMacoBbIBaTbCS MePbI N0 MOHUE3aLWwnTe 1 3awmTe ot
WUMMYIbCHBIX NMEpPeHanpsikeHn, a Takke Opyrve Mepbl,
Hanpumep, CcTpouTenbHas NPOTMBOMOXAapHas 3aluTa.
HomxkHbl cobntogaTbest TpeboBaHUSA 3aKOHOB, HaNpuUMep,
3eMefbHbIX CTPOUTENbHbIX NPaBUI U AEACTBYHOLLNX CTaH-
naptoB. KoHuenums 3awmTbl 4OMmKHa ObITb cornacoBaHa
MeXay MPOEKTMPOBLLMKOM, cneumnanmctamm no MosHue-
3alUMTe U INEKTPOTEXHUKE, a TakkKe IKCMIyaTUpYLLNM
npeanpuATNEM/3acTPONLLUMKOM. [1OMONMHUTENbHO O0K-
Hbl ObITb y4YTeHbl TPeOOBaHUS CTPaxXOBbIX KOMMAHWIA U
CETEBbIX OpraHM3auuii.

3.2.4.1 YcTtaHOBKa uMeloLWEerocsi ycTpomcTBa 3almT-
Horo oTknto4veHus (Y3O/RCD)

3a gonto cekyHabl Y3UIT co3gatoT MHOMOMonCHoOe ypas-
HMBaHWE MOTEHUManoB. PaspsaHuKM UMMNYMbCHBIX nepe-
HanpsXXeHW Ans AOCTUXKEHUS MakCUMarnbHOW aKchnya-
TaLMOHHOWM rOTOBHOCTM AOMKHbI YCTaHABNMBATLCSA Nepes,
Y30. Takum o6pa3om, MMNyrbCHbIN TOK OyaeT oTBOAUTb-
CA CHavana Kk 3emne, a NoxHoe cpabatbiBaHve Oymet
cBefeHo K MuHumMymy. B cetn TT yctaHoBka nepeg Y30
cornacHo NOCT P 50571.5.53 gonyckaeTcs TONbKO npwu
Tak Ha3blBaeMoOM BKMoveHun «3+1». B atom cnyyae Tpu
BHELLUHUX MPOBOAHMKA MOAKIOYAKTCS K HENWTparbHOMY
npoBogHuky yvepes Y3WUI, a gna 3asemneHuss ncnosb-
3yeTcsd M30NMpPOBaHHbIN MCKpOoBOW npomexyTok N-PE.
Ecnn yctaHoBKa paspsiiHMKa UMMYNbCHOMO HanpsiXXeHUs
BO3MOXHa Tornbko nocne Y30, To Heo6XoAUMO MCNonb30-
BaTb Y30, yCTONYMBOE K MMMYNIbCHOMY TOKY.
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n TpaHcdopmaTopHas nogcTaHums

n BeTporeHepaTop

VMnyrnbc Toka MOSTHUK

Puc. 3.21: Mepbi MoriHue3auwumal U 3auyumsi 0m UMy IbCHbIX
riepeHaripsikeHuli sempo2eHepamopos

3.2.4.1.1 BeTtporeHepaTtopbl

CornacHo TOCT P M3K 62305 npwu rpo3oBom paspsiae
BO3MOXHbI TOKM MOJIHUU [0 HECKOMNbKMX COT KA. Bbl-
COKME WMMYMbCHbIE TOKM C BbICTPOTEYHBLIM MOAHLEMOM
NPUBOAAT K BO3HUKHOBEHUIO M3MEHSEMOro BO BPEMEHM
MarHUTHOrO MoMsl, KOTOPOE KOHLIEHTPMPOBAHHO pacrpo-
CTPaHseTCcs BOKPYT pa3psiAHOro kaHana MonHun. JaHHoe
M3MEHsIEMOEe BO BPEMEHU MarHUTHOE More npoxoauT B
NeTnn NPOBOAHUKOB CUMOBBIX U TENEKOMMYHMUKALMOHHBIX
cucTtem BHYTpU BeTporeHepatopa. O6pasoBaBluvecs
B3aVMHble UHAYKTUBHOCTM M MOryT UHAYLMPOBATh BbICO-
KMEe UMMYNbCHbIE NepeHanpsKeHUsi, KOTopble HapyLUakoT
paboTy YyCTaHOBMEHHOW 3MEKTPOHUKN U Aaxe CMOCOOHbI
ee paspyLnTb.

M cooTBeTCTBYET B3aUMHOW WHOYKTUBHOCTW MeTernb
NPOBOAHUKOB. Yem Bbile nnowaabs M unu yem Bbille 1
ObicTpee BpeMsi NogbeMa Toka MOMHUM, TEM BbILLE OXU-

AdaemMoe BBoAMMOeE nepeHanpsaxeHue.

M B3avMHasi UHAYKTUBHOCTb

di/dt | lsmeHeHue Toka BO BpeMeHwu
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Mephbl 3alWmThbl B 3HEPreTU4ecKux cmctemax

[ns 3aWuTbl YyBCTBUTENBHOW 3MEKTPOHUKN BHYTPU Be-
TporeHepaTopa obs3aTenbHbIM SIBMSETCA MCMONb30Ba-
Hue Y3WUI tuna 2. OcHoBononarawowmm TpeboBaHneM
npeanpuaTUi, 3KCNNyaTUPYIOLWMX BETPOreHepaTopbl, siB-
nsertcs ycnosue, YToObl 3NeKTPOHHas cuctema cHabxe-
HUsi Oblna BbINONHeHa ¢ ydyetom OMC (3nekTpoMarHuT-
Hasi COBMECTUMOCTb) ANsl NpeAoTBpaLLEeHNs NapasnuTHbIX
TOKOB Ha 3KpaHax NPOBOAOB U Ha 3aLUMTHOM MPOBOOHM-
ke. B BeTporeHepaTopax BCTpevatoTCs pasnuyHble Ba-
pVaHTbl UCMOMHEHUsI CeTel, a Takke pa3Hble 3HaYeHus
HanpsxeHnsi. ATo MoryT BbiTb Kak cetn 230/400B, Tak
n 400/690B. CneunanbHo ansa ceten 400/690B gomkHbl
cobntogatbesa cneumanbHble TpeboBaHUSA Mo 3awmTe oT
UMMYINbCHBIX MepeHanpskeHni.

PaccMoTpeHue JaTYMKOB BeTporeHepaTopoB
CoBpeMeHHble BETporeHepaTopbl NPUMEHSIIOT Tak Hasbl-
BaAeMoe «MUTY-PEryrmpoBaHmey. JNEKTPOHHbIE CUCTEMbI
yNpaBneHnst U cucTemMa KOHTPOSs Yncna 060poToB 3alLu-
LLiEHbI OT BbIXO[A M3 CTPOS NOCPEeOCTBOM MOSTHMEIALLMNTHI
1 3aLLUTBI OT UMMYSIbCHBIX NepeHanpsiKeHuit.

PekomeHayemble MecTa yCTaHOBKM B BeTporeHepa-
Topax

Mockonbky BBOAMMOE MepeHanpsiKeHNne MOoCTOSHHO Mo-
[aeTcs Ha 06enx CToOpoHax NPoBoAa, Kaxaoe YCTPOUCTBO
B npegenax CTpyKTypbl AOMMKHO ObiTh 3awuiieHo. Ocobo
OTMETUM, YTO B 30HAX C MOBbILLIEHHON BNaXHOCTbIO BO3-
ayxa uU HU3KMMK TemnepaTtypaMy Ha gatyvMke MoryT no-
ABMATLCA ONeAeHEHNs], OTpULaTENbHO BO3AENCTBYOLME
Ha M3MepuUTenbHbIN curHan. Ons npumMeHeHus B TaKux
obnacTax GOMNbLWMHCTBO OATYMKOB OCHALLEHO CUCTEMOW
oborpeBa. Takne gatumku Tpebytot Y3UI (SPD), koTo-
poe MOMMMO COOCTBEHHOTO WM3MEPUTENIbHOrO CuUrHana
paccyMTaHO TakkKe Ha BbICOKUMM TOK MO HOMMHarbHOW
Harpy3ke. Komnanust OBO BeTttepmaHH npeanaraeT kom-
nakTHoe pelueHune, a umeHHo MDP. [JaHHbIN BbICOKONPO-
n3soauTenbHbli Y3UI, paspaboTaHHbii Ansi NpUMeHe-
HUS B BeTporeHepaTtopax, NPUrodeH K MCMonb30BaHWUIo
Onarogapsi cBoel Manol MOHTaXHOW LUMPUHE U 3HaYe-
HUAM HOMWHanbHbIX TokoB Ao 10 A. 3a cuyeT aToro gat-
YMKMOAXKe C BbICOKOW MONTOCON NPOMNyCcKaHUs MOryT ObITb
3aLUMLLEHbl NPOCTbIM, HO 3 PEKTUBHBLIM CIOCOGOM.

@l os0
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3.2.4.2 NMpumMeHeHUsA B XUMbIX AOMaxX U NMPOMbILLSIEH-
HOCTU

MepexonHble nepeHanpsikeHnsl, 0OycrnoBreHHble yaapa-
MW MOMTHUU Y KOMMYTaLMOHHbLIMW ONepauusMu, ABNATCS
NMPUYUHOW BbIXOAA U3 CTPOS 1 Pa3pyLLEHUS AMEeKTPOHHBIX
npubopos. NoBpexaeHns Ha KOHeYHbIX NoTpebnTensx B
Xunow cpepe, a Takke BbIXOA U3 CTPOA aBTOMaTU3NPO-
BaHHOro o6opyaoBaHWst B MPOMbILLNIEHHOCTU, HadMHas
OT npeanpuHMMAaTeEnbCKON AESTENbHOCTU N 3aKaHuMBas
CenbCKUM XO3SNCTBOM, MPUBOAAT K NepuogamM npocTos,
[OPOroCcTosILleMy PEMOHTY UNKN Aaxe K noTepe BaXKHbIX
[OaHHbIX, TaKUX Kak JOKYMEHTbI 1 dhoTorpacmm B KOMMbio-
Tepe, UNKN 3anpocoB U 3aKa3oB KNuWeHToB. [Ans crieayto-
wmx npnbopoB 1M obopygoBaHUS HEOBXOAMMO MPUHATL
Mepbl MO 3aLMTe OT UMNYNbCHLIX NepeHanpshkeHun (Puc.
3.22):

AHTeHHbIe ycTponcTBa

» KabGenbHoe noaknto4veHne

* AHTEHHbI

* TB, Bngeo n DVD-npovrpbiBaTenu BnfnoTb 4O aKyCTu-
Yyeckmx cuctem knacca Hi-Fi

TenedoHHbIe cucTEMBI

* AHanoroBble yCTpONCTBa
+ ISDN NTBA

* IP-TK-cuctembl

NHxeHepHble cUCTEMbI 34aHUN U COOPYKEHUN
+ Cuctema ynpasneHus oTonneHnem

» ConHeyHble 1 poToranbBaHMYeCcKMe CUCTEMBI

* ABTOMaTU3aUus 30aHUN

KoHeuHble noTpeburtenu
» KomnbtoTep
 BblTOBasi TEXHMKA, OXpaHHas cMrHanusaums u T.4.

MpumeHeHne Y3UI nosbiwaeT aKkcnnyaTaunoHHY
rOTOBHOCTb.

Puc. 3.22: [Jom ¢ monHueomeodom u cucmemoli 8HympeHHel
MosHuUe3awumsi
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3.2.4.3 dotoranbBaHU4eckue yctaHoBku (Puc. 3.23)

B pesynbrate nepeHanpshkeHuin doToranbBaHU4ecKue
YCTaHOBKM MOTYT BbIATU U3 CTPOSl, U MPOrHO3Mpyemble
uenu He GyayT AOCTUrHYTbl. [N 3awmTbl MHBECTULMIA
HeOOXOAMMO MPOSICHUTL HEKOTOPbIE BaXKHble BOMPOCHI,
CBfA3aHHble CO CTpaxoBaHMeM. TOnbKo 3aluiieHHas
yCTaHOBKa MOXET BbIAEPXUBATb Harpysknm U B TeYeHue
ANUTENbHOro nepuvoga HafexHo BblpabaTbiBaTb 3HEp-
0. Takum obpa3om, CTPaxoBLUUKM MMyLLeCTBa Tpeby-
toT B ampektnee VdS 2010 npumeHeHUss MONMHNEOTBOAA
N BHYTPEHHEN 3alnTbl OT nepeHanpsixeHun ans goto-
ranbBaHWYEeCKNX YCTAaHOBOK MOLLHOCTLIO OT 10 KBT/nuk.

Puc. 3.23: ®omoezanbeaHu4eckasi ycmaHo8Ka 8 30He 3auumal
MOJTHUENpUEMHUKa 8 pasdenumeribHOM UHmepsare (S)



I'Ipep.OTBpau.l,eHMe 3aTeHeHus1 MoyTHue3aLmTon

3ateHeHue (Puc. 3.22)

PacrnonoxeHne MOMHUENPUEMHBIX MadyT U CTEPXHEN
Heobxoaumo BbIOMpaTb Takum obpa3oM, YToObI He Aony-
CTUTb 3aTeHeHUs1 oToranbBaHWYECKMX Moaynen. TeHb
MOXET MPUBECTM K MOTEPEe MOLLHOCTU BCEW LIEMOYKM.
MonH1enprueMHbIN CTEpXXeHb OOMKEH ObITb yaaneH oT
choToranbBaHMYECKOro MOAYNSI Ha PaCcCTOSIHWAW, MPEBbI-
LwatoLem gnametp He meHee Yem B 108 pas (IEC 62305-3)

OunameTtp PaccTtosiHue ot MonHMenpuemMHoro

MOJTHUENpUeMHUKa (M) | CTepXKHA A0 choToranbBaHU4YE€CKOro
moayns (m)

0,008 0.86

0,010 1,08

0.016 1,73

Tabnuya 3.6: MuHumarnbHoe paccmosiHue 00 MOSHUenpuem-
HUKO8, Heobxodumoe 01151 pedomepauyeHusi 3ameHeHUs

s /)
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ConHeyHoe nany4vyeHue

MornHuenpuemHsln cTepxeHb

®doToranbBaHn4eckas yCTaHoBKa

Puc. 3.22: BameHeHue chomoezarbeaHU4ecKko20 MOOYIIS MOTHUENPUEMHbBIM CMepXHeM

4 wara K KOMMNMIeKCHOMN 3aLuTe

LWar 1:

lMpoBepka paspgenuTenLHOro UHTepBana

Ecnn Tpebyembili pa3genuTenbHbli MHTEPBAr HE MOXET
ObITb cOBMoAeH, TO MeTaNIMYeckme Yactn JOMKHbI Coe-
OVHATLCSA Mexay cobor ¢ y4eToM BO3MOXXHOCTU Bblaep-
XXMBaHUS Harpy3ky No TOKY MOSHUW.

LWar 2:

lMpoBepka 3aWMUTHbIX Mep

MpyMep: Mepbl MO YpaBHUBAHWIO MOTEHLIMANOB MOMHME-
3alMTbl NMPUMEHSATCA Ha CTOPOHe nocTosiHHOro (DC) u
nepemeHHoro (AC) Toka, Hanpumep, MOfHWEe3aLLUTHbIN
pa3pagHuk (tun 1).

LWar 3:

3apgencTBoBaHMe NUHUN Nepefayn JaHHbIX

JInHMM nepegayn AaHHbIX OOMKHbI OblTb BKIOYEHbLI B
KOHLIEMLMIO 3aLLUThI.

LWar 4:

lNMpoBepeHne ypaBHUBaHUA NOTEHLMaNoB

Ha wuHBepTope [OMKHO ObITb MPOBEAEHO JloKaribHoe
ypaBHUBaHWE NOTEHLMArOB.
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NMpocTon noabop yCTPpOMNCTB 3alUThbI
OT UMNYJbCHbIX nepeHanpsxxeHnn OO betTepmaHH

[lo cyeTumnKa 3NeKTPo3IHeprum

YXunble goma,

. MHOTOKBapTUPHbIE AOMa U T. A.

b

Bes BHeLlHen MonHue3aLwmThbl,
C KabenbHbIM BBOAOM B 3aHue
(FTOCT P 50571.4.44-2019

n MOCT P 50571.5.53-2013)

3panus c 1l n IV kaTteropuen
MOSIHME3aLLMThl (Hanpuvep,
XKWIble U KOMMEpYeckue
00BLEKTHI)

»

[NoakntoveHne no Bo3ayLLHON
nuHun (cornacHo MOCT P
50571.4.44-2019 n FOCT P
50571.5.53-2013)

3a3eMrneHHbIE aHTeHHble
KOHCTPYKUMK (PEKOMEHAYETCS)

30aHua ¢ kateropuen MornHue-
3awmTbl ot | go IV (Hanpumep,
npoMbiLfeHHble 3aanus, LIOL
© 1Ny BonNbHULBI)

TT/TN-S
MCF30-NAR-TT
ApT. Ne 5096 961

MCF30-NAR-TT+FS
ApT. Ne 5096 963

TN-C
MCF25-NAR-TNC
ApT. Ne 5096 950

MCF25-NAR-TNC+FS
ApT. Ne 5096 953

TT/TN-S
MCF50-NAR-TT
ApT. Ne 5096 975

MCF50-NAR-TT+FS
ApT. Ne 5096 977

TN-C
MCF38-NAR-TNC
Apr. Ne 5096 971

MCF38-NAR-TNC+FS
Apr. Ne 5096 973

TT/TN-S
MCF100-NAR-TT
ApT. Ne 5096 985

MCF100-NAR-TT+FS
ApT. Ne 5096 988

TN-C
MCF75-NAR-TNC
ApT. Ne 5096 982

MCF75-NAR-TNC+FS
ApT. Ne 5096 983

TN/TT
V20-3+NPE-280
Apr. Ne 5095 253

V20-3+NPE-280+FS
ApT. Ne 5095 333

TN/TT
V50-3+NPE-280
Apr. Ne 5093 526

V50-3+NPE-280+FS
ApT. Ne 5093 533

TN-SITT
MCF100-3+NPE+FS
Apr. Ne 5096 987

TN-C/NIT
MCF75-3+FS
ApT. N2 5096 981
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2]

C paccrosiHuem fo rnasHoro pacnpegenutens > 10 m

KaK MOXHO Bnvike K 3alumiiaeMomy o6opyaoBaHuo

lMocne cyeTuMKa aNEKTPO3IHepPrum

Takke MOXHO
1CMnonb3oBaTh
nepes CY4eTYMKOM
3MNEeKTPO3HEPrUn

== ?
959 L5

@r=t"

SRy eRe S

TN/TT
V20-3+NPE-280
Apr. Ne 5095 253

V20-3+NPE-280+FS

ApT. Ne 5095 333

TN/TT
V10 COMPACT 255
ApT. N2 5093 380

YHuBepcansHoe yCTpOoNCTBO
BbICOKOYYBCTBUTESbHbIN
3aLWunThI

FC-D

ApT. Ne 5092 80 0

S

N
’z\r

C [ONOnMHUTENBHON aKyCTUYECKOW
curHanusaumen o HeMCNPaBHOCTSIX
3-X KOHTaKTHOEe LuTencensbHoe
coenHeHVe

CNS-3-D
ApT. Ne 5092 70 1

V10 COMPACT-FS
ApT. Ne 5093 382

V10 COMPACT-AS
ApT. Ne 5093 391

YCTPOWCTBO ANS 3alUuThbI
OT NepeHanps>KeHnn ang
yctaHoBku Ha DIN-penke

VF 230-SC/DC
Aprt. Ne 5097 65 0

ELET

Mogaynb 3aLuThl Ans YyCTaHOBKM
B KabenbHbIX kopobax, B NMnH-
TYCHbIX KOPOGKax 1 cuctemax
npoknagku kabens nog rofom

Uss 45-0
Apr. Ne 6117473

J

- '%’;
C dyHKkumen v

aKyCcTnyeckomn
NMHAMKaL MK

Uss 45-A
Apr. Ne 6117465

YCTPOWCTBO 3aLUNThI
C aKyCTU4eCKON
cuUrHanmusauuemn

USM-A
Apr. Ne 5092 45 1

USM-A2
Aprt. Ne 5092 46 0

3awmTa ycTpoiicTB ¢ 2 hazamu

USM-10-23012P+PE
ApT. Ne 5092 42 6

YCTPOMCTBO 3alnTbl AN
YCTaHOBKM 32 pO3eTKaMu

C aKycTunyeckoun curHanusawumen

USM-ST-230-1P+PE
Apr. Ne 5092 441

@l os0
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NMpocTon noabop yCTPpOMNCTB 3alUThbI

OT UMNYJbCHbIX nepeHanpsxxeHnn OO betTepmaHH

Cutyauus

IP-TenecoHun

0 MecTo ycTaHOBKM 9 MecTo ycTaHOBKMU

-Mocne nyHkTa nepega4n
Mocne nyHkTa nepepayn
TenekoMMyHukauumn/ y
BXOfa B 34aHue

YcTtponcrtBo
3aWmnThbl

TeleDefender
TD-2D-V
ApT. Ne 5081 69 8

os0 il

Ha TeNeKOMMYHUKaLUNOHHOM

KOHEYHOM YCTPOWCTBE

YCTpOoMNCTBO 3alUTDI
TeleDefender
RJ11-Tele/4-F

Apr. Ne 5081 97 7

YcTponcTBO 3alUThbI

NetDefender
YCTpOWCTBO 3aLnThI
[JaHHbIX kKabensa ans
BbICOKOCKOPOCTHbIX
cetennt CAT 6
ND-CAT6/E-F

ApT. Ne 5081 80 2

YHuBepcarnsHoe
YCTPONCTBO
BbICOKOYYBCTBUTENbHbIN
3aWmnThl

FC-TAE-D

ApT. Ne 5092 82 4

)

Cutyauus

Cetn

Class-EA/ CAT 6A
Class EA/CAT 6A

CAT6A/PGC GAT6/PC CAT 6/ PC

External
communication

PeweHusn
OnAa HabnoaeHus
(CCTV)

‘;\.-K—

0 MecTo YCTaHOBKU
YcTaHoBKa nepen

cepBepom

YcTponcTBO 3almThl

NetDefender
YCTPONCTBO 3aLUUTbI AaH-
HbIX Kabensa ans BbICOKO-
cKopocTHbIx ceTert CAT 6A
ND-CATG6/E-B

ApT. Ne 5081 80 4

=

ND-CAT6A/EA
ApT. Ne 5081 80 2

i
b L]
o,

ND-CAT6/E-F
ApT. Ne 5081 80 0

3awwmra IP-kamep
BUeoHabnoaeHns
C TexHorormen
PoE++/RJ45

3aluTa aHanoroBbIX
(koakcuanbHbIX) Kamep
B/UAeoHabnoaeHns
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9 MecTo ycTaHOBKMU

-YCTaHOBKa Ha CETEBOM
KOMMyTaTope

-YcTaHoBKa nepep KOHEYHbIM
yCTPONCTBOM

YcTponcTBO 3almThI

NetDefender
YCTPOMCTBO 3aLUMTbI AAHHbIX

Cutyauus

LLinpokonosnocHasn 3awmTa
(kabenbHOe TeneBmaeHVEe)

kabens [4ns BbICOKOCKOPOCTHbIX -

ceteit CAT 6A
ND-CAT6A/EA
ApT. Ne 5081 80 0

YcTponcTBO 3almThl

NetDefender

YCTPONCTBO 3aLLMTbl JAHHbIX
kabernsa ans BbICOKOCKOPOCTHbIX
ceten CAT 6

ND-CAT6/E-F

ApT. Ne 5081 80 2

Yctponcteo NetDefender
YCTPONCTBO 3aLLMTbl JaHHbIX
kabernsa ans BbICOKOCKOPOCTHbIX
ceternt CAT 6 c nogaepkom
PoE++

ND-CAT6/E-F

ApT. Ne 5081 80 2

o

Yctponcteo NetDefender
YCTPONCTBO 3aLLMTbl JAHHbIX
kabernsa ans BbICOKOCKOPOCTHbIX
ceternt CAT 6 c nogaepxkom
PoE++

ND-CAT6/E-B

ApT. Ne 5081 80 4

YcTponcTBO 3aluuThl KaHanoB
nepeaayvv AaHHbIX ons
KOaKCUasribHbIX CUCTEM

AN KoaKcuarnbHbIX CUCTEM

Coax B-E2 MF-C -
Apr. Ne 508243 0 QE

YcTponcTBO 3aliUThl KaHanoB
nepegayvv AaHHbIX Ons
KoaKcuasrbHbIX CUCTEM

NSl KOaKcuarnbHbIX CUCTEM

Coax B-E2 MF-F _—
Apr. Ne 5082 43 2 %% g;

CnyTHMKOBasi NpMeMHas
yCcTaHOBKa

-Ananorosoe TB

- DVB-T

CnyTHUKOBas npueMHas
yCTaHOBKa

M

- C pecuBepomM

(Hanpumep B YacTHOM JoMe)
- C xommyTaTtopom Multiswitch
- C MHOrONO3ULMOHHBLIM
koHBekTopoM LNB (Hanpumep
B MHOTOKBapTVPHOM [OME)

o MecTto YCTaHOBKM

- YcTaHoBKa Mexay MyHKTOM
nepegayv nynsra oneparopa
1 yeunurens

YcTaHoBKka Mexay MyHKTOM
nepegauu nynsTa oneparopa u
yCUNuUTens, HemocpeacTBeHHO
Ha ycTpoiicTBe, KoTopoe Gynet
3aLuLLeHo

KoakcuanbHoe
YCTPOMCTBO 3aluUThbl
DS-F M/F

ApT. Ne 5093 27 5

KoakcunanbHoe

YCTPOMCTBO 3aluUThbl
DS-F FIF
ApT. Ne 5093 27 2

ol

KomnakTHoe 3awmuTHOE
YCTPOUCTBO

yctpowictBo TV 4+1 (3awmTa
4-X CNYTHUKOBBIX NUHUA 1 1
aHanoroBas nuHus) TV 4+1
Aprt. N2 5083 40 0

st e |

9 MecTto YCTaHOBKM
-Mepen KaxaplM KOHEYHbBIM
yctpouictBoMm (TB/Buageo-/
HiFi-cuctema)

Yctponcrteo
BbICOKOYYyBCTBUTEJNIbHOM

3aWUThbl

YCTPONCTBO TOHKOW 3aLLMThI
230 B ¢ 3awwuTon oT nepeHa-
npspkeHus ana TV / SAT
NPUEMHMKOB

FC-SAT-D

Aprt. Ne 5092 81 6

@ os0
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3.2.4.4 CeetoauoaHble (LED) cuctembl ynu4HOro ocBeLleHUs

Puc. 3.25 lNpumep npumeHeHus: ycmpoticmea 3alyumsi om rnepeHanpsixeHutl 0risi ceemoOUOOHbIX cucmem

MoBpexaeHust U peMOHTHbIe pacxoabl

B cdepe ynmyHOro oceeleHusi 3ameHa AedeKTHbIX
netanen Brneyet 3a coboi, NOMMMO PacXOA4OB Ha Tex-
Hu4yeckoe obecneyeHune, Takke OomnbluMe pacxodbl Ha
3aeiCTBOBaHME MOXapPHbIX KOfleHYaTbiX aBTOMO4b-
eMHUKOB M nepcoHana. [lpeayctaHoBneHHble Y3WUI
coKpaljalT MMMNYNbCbl U 3alumLialoT ¢oHapu. Tpacchl
cHabxatoTcsl Yepes LeHTparbHble pacnpenenuTenbHble
KOpPOOKM, B KOTOPble BCTPOEHbLI OMOKN ynpaBneHus 1 3a-
LUMTHBIE KOMMOHEHTLI. lNMuTatollee HanpsbkeHne nopaeT-
CSsl B COEAMHUTENbHYI0 KOPOOKY MayTbl Yepes NoA3EMHbIN
kabenb. OT COeQUHUTENBLHON KOPOOKM MPOM3BOAUTCS
nogaya nuTaHust K oHapsim.

n HeunsonmpoBaHHbIi 3a3eMsSoLLIMIA NPOBOAHUK

n MuTatowmi kabenb

Puc. 3.26 lpoknadka kaberns

os0 il



MecTo ycTaHOBKM MOfHUEe3awWwmThbl U 3aWuTbl OT UM-
NyNbCHbIX HaNpPs>XeHUN

[ns 6e3onacHon aKcniyaTaumMm NnpMMeHeHne 3amTbl OT
MMMNYIbCHbIX MepeHanpsikeHnn Heobxogmmo. Peluato-
MM acnekToMm And 3alumMTHOro adpdekta siBnseTcs yc-
nosve, Npy KOTOPOM YPOBEHb 3aLUMUTbl OT MMIMYSbCHBIX
HanpsbkeHnn Y3UI gormkeH ObiTb HUXKE YCTOMYMBOCTM K
MMMNYIbCHBIM HanpPsXXeHUsIM OCBETUTENbHbBIX MPMOOPOB 1
cBeToanoaHbIx cBeTunbHnkoB. Y3WIT oormkHbl COOTBET-
CTBOBaTb CTaHAapTy Ha npoBegdeHue ucnoitanHun FOCT
IEC 61643-11 1 OblTb B COCTOSIHUM MHOrOKpaTHO 1 6e3
paspyLUeHnss OTBOAMTb TOKWM MOJSTHUK, JOCTUraroLlme He-
CKOInbKMX Tbicsiy amnep. CornacHo ctaHdapTy Ha npose-
OEHVE UCMbITaHUI KaXaoe YCTPOMCTBO 3aLUMUThl SOSIKHO
TEPMUYECKM KOHTPONMPOBATLCA U B criyyae gedekTta Ha-
OEXHO 0TCOeaNHATBLCS.
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Mpu npsMOM yaape MOMHUM B MaYTOBbIA CBETUNBHUK
(Pwvc. 3.27) 6onbluas YyacTb TOKa MOSHMM TeYeT NpsiMo B
FPYHT U CO3[4aeT pasHULy NOTEHLMANOB MO OTHOLLEHMHIO K
nuTatoLemy kabento. CBEpXMOLLHbIE MOMHUEPA3PSAHN-
Ku / KOMOVMHUPOBaHHbIE Pa3pPsiAHUKMA MOTYT OTBOAUTL TOKU
¢ 6onbLIMM 3anacoM SHepruu.

HEN30rMPOBaHHbIN

MecTo ycTaHOBKM OnucaHue YCcTpONCTBO 3aWUThbl ApT. Ne
n PacceunBatenb co cBeToanogHomn 3alumTa oT MMMYNbCHBIX HAMPSKEHWH, USM-LED 230 5092 48 0
cuctemon ™n 2
E CoepunHuTenbHas kKopobka 3alumTa oT MMMYNbCHBIX HAMPSXKEHWI, KombuHnpoBaHHbI 5093 52 2
Ma4TOBOro CBETUSIbHUKA Tmn 1+ 2 paspsigHuk V50
LLikacp ynpaBneHusi ¢ aNeKTpoHUKon, | 3alwmta oT UMMYbCHbLIX HanpPsXKEHUN, KomGUHMpoBaHHbI 5093 52 6
nogaven nuTaHus mn1+2 paspsigHuk V50
3a3eMnsaoLLMA NPOBOAHUK, 3a3emMnsoLmMin NPOBOAHUK, HEU30NMPOBAHHbIN 5018730

H MuTaowmn kabenb

Puc. 3.27 lNpsamoli ydap MoHUU 8 Ma4mo8bIli C8eMUIIbHUK
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YaaneHHbIM yaap MOSTHUM U UHAYKTUBHbLIN BBOJ,
YAap MOMHUM MOXET reHepuposaTtb B paguyce 4o 1,5 kM
UMMYNbCHOE MNepeHanpshkeHne, KOTopoe no nposoAdaM
Yyepes nNuTaloLLmMin kKabernb MOXeT NonacTb B OCBETUTENMb-
Hoe ycTponcTso. (Puc. 3.28). laHHble MMMyrbCHblE Nepe-
HanpsXXeHWs MMetoT He TakoW BomMbLUON 3anac aHepruu,
KaK NpsiIMON yaap MOSHUKU, OQHAKO OHU Takke CMOCOOHbI
pa3pyLUnTb 3MEKTPOHHbIE KOMMOHEHTLI. Takke 34ecb
HeobX0oAMMO Y4MTbIBaTb MMMYMbCbl MEepPeHanpsKeHni,
nocTynaroLine no NpoeogamM Yepes nuTarLLyto ceTb. 3a-
LMTa OT UMMNYNbCHbIX NEPEHanpPsXKeHNN B COEANHUTENb-
HOM Kopobke MayTbl B JAHHOM Cllyyae nerkogocTyrnHa u
MoXeT 6e3 3aTpyAHEHU KOHTPONMPOBATLCS.

MecTo ycTtaHOBKM OnucaHue YCTpONCTBO 3aWuUThi ApT. Ne
n PacceunBaTtens co cBeToanogHom 3awmTta oT UMNyNbCHbIX HANPSHKEHNH, USM-LED 230 5092 48 0
cucTemon ™n 2
AnbTepHaTuBa: 3awwmTa oT UMnynbcHbix Hanps- | USM-A 230 5092 45 1
XKeHun, Tun 3
E CoeguHuTenbHasi kopobka 3alumTa oT MMMYNbCHBIX HAMPSKEHNN, USM-LED 230 5092 48 0
Ma4TOBOrO CBETUIbHUKA ™n 2
LLikadb ynpaBneHns c anekTpoHWKON, | 3awmuta OT UMMYSbCHBIX HAMPSXKEHUN, 2 V20 3+NPE-280 5095 25 3
nogayen nUTaHus ™n 2
EI AnbstepHatuBa: Lkad ynpasneHus 3awmTta oT UMMYNbCHbIX HaMPSHXXEHWN, V20 1+NPE-280 5095 25 1

C 9NEKTPOHMKON, Nofdaya NUTaHms
1-chasHas

™n 2

3a3eMnsoLLMIA NPOBOAHNK,
HEN30N1POBaHHbIN

[1nockunii nnu Kpyribin NPOBOAHUK

5018 73 0

MuTatowwmin kabenb

Puc. 3.28: YdaneHHbIl ydap MonHUU u UHOyYKmMuegHasi nodaqya
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Puc. 3.29: CeemoduodHasi cucmema 0c8euleHUsT KpbImol agmocmosiHKU

3.2.4.4.1 BHyTpeHHee ocBelleHue B 34aHUAX U Lexax
CBeToaMoHbIE CUCTEMbI OCBELLEHUSI MPOMbILLEHHBIX U
agMVHUCTPATUBHBIX 30aHWUI, Kak MpaBumio, paspyLuakTcs
non BO34ENCTBMEM BbICOKUX HaMpPshKEHUN, 0bycrnoBneH-
HbIX WHAOYKTMBHBIMWU BBOZ4AMMW W KOMMYTaLMOHHBIMM
npoLieccamu.

CreneHb HeOGXOOAMMOCTW YCTaHOBKN CUCTEMbI BHELLHEN
MOMHME3aLUNTbl MOXHO ONpeaenuTs Ha OCHOBaHWW aHa-
nunaa puckos B cootBeTcTBUM ¢ TOCT P MOK 62305. lNpn
cMCTEME MOMHMe3alMTbl NMTarLWmMe NMHUM Ha BXode B
30aHve [OMKHbl ObiTb 3alUMLLEeHbl COOTBETCTBYOLLMMM
MOMHMUE3aLUMTHLIMK pa3psiAHukamn. HesaBucrmo oT aTo-
ro AOIMKHa yCTaHaBNMBaTbLCA 3allyTa OT MMMNYTbCHBIX Ne-
peHanpsKeHUi Anst BCe CUCTEMbI OCBELLEHUSI.

B NpoMbILWNEHHBIX Lexax M CMopTMBHBIX 3anax namnbl
MOHTUpPYIOTCS Ha BonbLuoi BbicoTe. [ocne HaHeCceHHoro
ywiep6a peMOHT CPeACTB OCBELLEHNS MU CBETOAMOOHbIX
CBETUIMbHUKOB COMPOBOXAAETCS BbICOKMMU pacXofamu.
MockonbKy oTcyTCcTBME Tpebyemol OCBELLEHHOCTM Ha pa-
BoUMX MecTax MOXET MPUBECTU K HECHACTHbLIM Clyyasim
UK owmMbKaMm, NpUCyTCTBYET HEOOXOAMMOCTL Be3oTnara-
TEMbHOrO AeNCTBYUS.

Y3WUIM [omkHbl yCTaHaBnMBaTbCA B MUTAOLLEM BTOPUY-
HoM pacnpegenutene. OgHako, YacTo namnbl pacrnonara-

HOTCS OT A@HHOro pacnpeaenuTens Ha paccTosiHim bonee
10 m. B Takom crnyyae Ans 3aliMTbl CBETOANOAHbIX CBe-
TUIBbHUKOB U CPEACTB OCBELLEHMS TpeDOYeTCst yCTPOMNCTBO
3aLLUMTbl HeNocpeacTBEHHO Nepes 3NeKTPOHHbIMM KOMIMO-
HeHTamu. [py ycTaHOBKe namnm, K npumepy, NpsMo NnoAa
kabeneHecywMy cucTteMamMu YCTPOWCTBO 3alUTbl OT
MUMMYTbCHBIX HANPSPKEHWUIA MOXET MOHTMPOBATLCS TaKke
B KabernbHOM OTBETBUTENbHOM SILLMKE Meped namMmnamu.
[na ncnonb3oBaHUSA aKpaHMpyoLWwen yHKUMM MeTannm-
Yecknx KabeneHecyLmx cucteM HeobxoammMo BKITHOUUTb
MX C OBYX CTOPOH B YpaBHUBAHWE NOTEHLMArOoB.

MopknioyeHne ycTpoMCcTBa 3almnThbl

YCTPONCTBO 3alUMTbl OT NepeHanpsikeHun Ans ceetoau-
ogHbix cuctem USM-LED 230 moxeT nogknodaTbCs K
namMmnam nocriegoBaTtenbHO UNM napannenbHo. 3a cyet
pasnuUYHbIX BKIOYEHUA SKCMIyaTauMOHHAsi FOTOBHOCTb
MOXeET ObITb MakCUMmU3MpoBaHa (napannenbHoe Noakmnto-
YeHue), unu nNpu gedekTe Ha yCTPONCTBE 3aLLMTbl laMnbl
MOryT ObITb OTKIOYEHbI (MocrenoBaTenbHOe NoaKmoYe-
Hue).
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MapannenbHoe noakntoyeHue (Puc. 3.30)
Y3WTI BkntovaeTcs nepeq CBETOAMOLHOW NaMmomn.

XapakTep n3aMeHeHUA OTKa3oB:
vHankauma USM-LED racHet. Y3WUI otcoeguHsieTcs.
CeeTtogumogHasi namna npoAormkaeT ropetb 6e3 3almThbl.

MocnepoBartenbHoe nogkntoveHue (Puc. 3.28)
Y3UI nocnenoBaTernbHO NOAKNIOYAETCs K CBETOAMOAHOM
namne.

XapakTtep U3aMeHeHUs1 OTKa30B:

Wuagnkauua USM-LED racHet. Y3WUIT n anekTpuyeckas
uenb (L) pasbeamHsaoTea. Jlamna racHet, curHanusmpys
06 oTkase. CoOTBETCTBYIOLLEE YCTPONCTBO 3aLLMTbI MNe-
pen CBeTOANOAHBLIM CBETUINBHUKOM NpeacTaBnsieT cobon
HagexXHbln 6apbep OT MMMYIMbCHbLIX MepeHanpsKeHUN.
Takum cnocobom obecneunmBaeTcs AONUTENbHBIA CPOK
cnyx0bl CBETOAMOAHLIX NaMr, U HagEeXHOo 3aluLatTcs
WHBECTULIMMN.

L O L
L L
e | L
d [LED/ |
: = rend |
- i device |
PE G , o | PE G :
N O O N O
L dasa noagsoga L dasa nogsoga
L ®da3za 13 ycTponcTBa 3auThbl (OTKIIOYEHUE NPY OTKa3e) L ®da3za 13 ycTponcTBa 3amnThl (OTKIIOYEHUE NPY OTKa3e)

PE 3azemneHne

PE 3asemneHue

N HeviTpanbHbli NpoBOAHMK

N HewiTpanbHbli NpoBOAHMK

LED | lamna

LED | lamna

Puc. 3.30: MNapannensHoe nodkrodeHue (Makc. aKcrilyamayu-
OHHasi 20ImMo8HOCMb)
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Puc. 3.31: lNocnedosameribHoe MOOKIOHEHUE (OMKIHHYeHUe
niambi)

B npombiwneHHon cgepe n B obnactu ynmyHOro ocee-
LLIeHNs1 NpU ANUTENbHON paboTe, HECMOTPS Ha BbICOKYHO
3aKYMOYHYHO LIEHY, MOTYT ObITb COKOHOMITEHbI KOnoccarb-
Hble CpeAcTBa, pacxogyeMble Ha aHepruto. OgHako, oky-
NaeMoCTb MHBECTULMNIA MOXKET OTOABUHYTLCS MO BPEMEHU
B pesynbrate NpexaeBpeMeHHOro Bbixoga U3 cTposi, 06-
YCINOBIEHHOTO NMOBPEXAEHUSIMU OT UMMYSIbCHBIX NepeHa-
NPsHKEHU. 3a cYeT COOTBETCTBYHOLMX MEP MHBECTULIUM
MOTYT ObITb HAaAEXHO 3aLULLEHDI.



JIvHns anexTponepenaun

JInHna nepenayn gaHHbIX

1]
2]

YpaBHMBaHVE NOTEHLMANos

Puc. 3.32: lNpuHyun 3awumel 8 coomeemcmeuu ¢ KOHUuenuu-
ell 30H MorHuUe3awumb|

3.3 Cucrembl 3aWmnTbl OT UMMYNbCHLIX Nepe-
HanNpPs>KeHUW ONns  TeNIeKOMMYHUKaLMOHHOM
TEXHUKN

CucTeMbl TENEKOMMYHUKALIMOHHON TEXHMKM OXBaTbIBaOT
LLUMPOKMI cnekTp 3aaad. MouTn Kaxaas arneKTpoHHas cu-
cteMa ans 06paboTku MHopMaLUM UMeeT oYeHb 6orb-
LY 3HAYMMOCTb. [MOCTOAHHO pacTyT 0GbeMbl AaHHbIX,
KOTOpble MoAsiexaT XpaHeHUo M Bceraa OOSKHbI Mpe-
[OCTaBMNATLCA B pacrnopsKeHne B MUHMMAarbHbIE CPO-
k. Tem BakHee CTaHOBUTCS 3aliMTa AaHHbIX CUCTEM OT
onacHbIX MMMYMbCHbIX MNepeHanpskeHuid. [na npenot-
BpaLLeHUsi 0TKa3a Unv gaxke paspyLleHnsi o06opyaoBaHus
HeoBX0AMMO BKIHOUUTL €70 B KOHLIEMNLIMIO MOHUE3aLLmnTbl
W 3alWUTbI OT UMMYIbCHBIX NepeHanpsKEHWUI.

3.3.1 MeToabl NpOeKTUPOBaHUA

OcHoBbI

KoMMyHMKaUunoHHOE U UHEOPMAaLMOHHO-BbIYUCTIUTENb-
Hoe 00OpydoOBaHWE Ha CErofHsWHWA OeHb npencTaB-
nsieT cobON KMIHEHHO BaXkHble apTeEPUM MOYTU KaKOoro
npeanpusaTus. NepeHanpsikeHusl, BO3HMKalOLWME B nn-
HUSIX Nepedayvn AaHHbIX B pesyrnbraTe ranbBaHUYecKuX,
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LPZ0O A

LPZ0B

LPZ1

LPZ 2

LPZ 3

€MKOCTHbIX UITN MHOYKTUBHbIX CBA3EW, B XyALLeM crny4dae

MOTYT paspyLUnTb YCTPONCTBA MHPOPMALMOHHOM N KOM-

MYHUKaLMOHHON TEeXHUKW. [ns npegoTBpalleHms nogoo-

HbIX OTKA30B [OJMKHbI OblTb NPUHSATLI COOTBETCTBYHOLLNE

Mepbl 3aLM1ThbI.

Beugy MHoroobpasunsi pacnpocTpaHeHHbIX WHdopMa-

LIMOHHbIX, TENEKOMMYHUKALMOHHBIX U N3MePUTENbHbIX

cucteM Bblbop noaxoasiwero Y3UI Ha npakTuke oveHb

cnoxeH. lNMpy 3TOM AOMXHbI y4MTbIBaTbCA CcregyroLline
hakTopsbI:

 UtekepHas cuctema nogkntodeHnsa Y3UI gomkHa noa-
XOAUTb K NPUBopy, KOTOPLIN AOMKEH ObiTh 3aLLULLEH.

* [OmKHbI ObITb YYTEHbI TakMe NapameTpbl, Kak Makcu-
MarnbHbIA YPOBEHb CUrHana, MakcumarbHasi YactoTa,
MaKkcUMarbHbIM YPOBEHb 3alUUTbl OT UMMYMbCHbBIX Ne-
peHanpsKeHui, a Takke MOHTaXHas cpeaa.

* YCTPOWCTBO 3aLMThbl OMKHO OKa3biBaTb Ha NMHUIO Ne-
pefadn AaHHbIX NULWb HE3HAYUTENbHbIE BO3AENCTBUS,
Takue Kak 3arnyLleHve n oTpaXxeHne CUrHamnoB U nH-
dopmanmn.
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MpuHUMN 3aWwmTLI

YcTponcTBo ByAeT 3alumLLEeHOo OT nepeHanpsiXKeHUA Tomb-
KO B TOM Crny4yae, eCnu Bce COeAMHEHHblE C HUM CUIO-
Bble U TernekoMMYHUKaUMOHHbIE MpPoBOAa MOOKMOYEHbI
K CMCTEME YypaBHMBaHWS MOTEHLMANoOB B MecTax nepe-
xoAa 30H MonHuesawmuTbl (Puc. 3.32) (nokanbHoe ypas-
HuBaHve noteHumanos). KomnaHna OBO Bbettepman-
Hnpegnaraetr 6e3ynpeyHy0 nporpammy MpPOBEPEHHbIX,
(PYHKUMOHANBHBIX U HaOEXHbIX YCTPOWCTB 3alUuTbl OT
nepeHanpspkeHUn AN OCHOBHbIX TUMOB TENEKOMMYHWMKa-
LINOHHBIX CETEN.

CTtaHaapThbl AN TeNeKOMMYHUKaLNOHHbIX ceTen

B obnactu TenekoMMyHWKaLWi BadkHY pofib Urpaet
cobntofeHe pasnuyHbIX CTaHOapToB. LNs CTPYKTypu-
POBAHHOM C YYETOM 30aHus YKNnagku kabensl, MoHTaxa
CUCTEMbI YypaBHMBaHUS MOTEHUMANOB M COGMHOAEHUS
3MNEeKTPOMAarHUTHON COBMECTVMOCTM AEWCTBYIOT pasHble
cTaHdapTbl. Huke npuBeaeHbl Hambonee BaXkHbIE U3 HUX.

CraHpapt CopepxaHue

FOCT IEC 61643-21

YCTponcTBa 3aluThl OT NepeHanpsiXXeHN HU3KOBOMbTHbIE. YacTb 21. YeTpoicTBa 3awutbl OT
nepeHanpsikeHni, NoACOeANHEHHbIE K TENEKOMMYHUKALMOHHBIM U CUrHaNM3aLMOHHBIM CETSM.
TpeboBaHus K aKCnyaTaLVoHHbIM XapakTepuUCcTMKaM U MeTOAblI UCMbITaHWUN

IEC 61643-22

YcTponcTBa 3awmTbl OT NMNYIbCHbIX nepeHanpsPKeHN Anst HU3KOBOJSbTHbIX YCTaHOBOK — 4aCTb 21:
YcTponcTBa 3awuTbl OT NMNYIbCHbIX nepeHanpsPKeHn Ans NCnosb30BaHUs B TeNeKOMMYHUKaLMOHHbIX
1 curHanbHbIX ceTax. MpuHUmnbI Bbl60pa N NpUMeHeHna

DIN EN 50173-1

TexHuka nepegayn AaHHbIX — KOMMYHUKALWOHHbIE KabenbHble CUCTEMbI HEUTPANbHOIO NPUMEHEHUs —
vyactb 1:

DIN VDE 0845-1

3almTa TeNeKoMMYHUKALMOHHbBIX CTaHLMIA OT BO3AEWCTBUSA MOTTHWW, CTaTUYECKUX 3apsinoB
nbnepeHanpshxeHUin CUNOBbIX 3IIEKTPOYCTAHOBOK - Mepbl 3aLUuTbl OT UMMYNbCHbLIX NepeHanpskeHnn.

DIN VDE 0845-2

3awuTa ycTpoicTe 06paboTkv MHGOPMALMN 1 TENEKOMMYHUKALMOHHOM TEXHUKW OT BO3AENCTBUS
MOJTHW, Pa3psfoB CTATUYECKOTO AMEKTPUYECTBA U NEPEHANPSKEHNI CUMOBLIX 3NIEKTPOYCTaHOBOK -
TpeGoBaHWs ¥ MPOBepKa YCTPOWCTB 3aLLMThl OT MMMYMbCHBLIX NEPeHanpPsiKeHUN

DIN EN 50310

[puMeHeHne Mep Mo 3a3eMIIeHUI0 Y YPaBHUBAHMWIO MOTEHLIMANOB B 3AaHNAX C MHDOPMAaLIMOHHBIMU
YCTPONCTBaMU.

FOCT IEC 61000-4-5

OnekTpomarHuTHasi coBmecTumocTtb (OMC). YacTb 4-5. MeToabl UCbITaHUIA U U3MEPEHNIA.
McnbiTaHne Ha yCTOMYMBOCTb K BLIGPOCY HampsiXeHus

FOCT IEC 60728-11

CeTun kabenbHble Ans nepeaayn 3ByKOBbIX U TENEBU3MOHHBIX CUTHANOB Y UHTEPAKTUBHbBIX YCIyT.
YacTtb 11. BesonacHocTb

Tabnuya 3.7 CmaHdapmbi 10 3awjume om UMY IbCHbIX MePeHanpsxeHul 8 UHGhOPMaUyUOHHOU MeXHUKe

ConocTtaBneHue

Tak e, Kak U Ons YCTPOWCTB 3allMTbl OT UMMYMbCHBLIX
HanpsHKEHU B CUMOBBIX LIENsiX, B 06MacTu TENeKoMMy-
HUKaLUWIA CyLLECTBYET Knaccudukaunst ycTpoicTts. Kpome
TOro, OHU MOFyT nogpasgenaTtbCAa Ha pasrnnyHble 30HbI
MOJHNE3aLLUThI

3awura ot 3awura ot
MMNYNbCHbIX MMNYNbCHbIX
nepeHanpsikeHU |nepeHanpsKeHUn
3HeproTexHuka -TerleKOMMYHMKa-

LUMNOHHbIEe ceTn
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Crangapt Ha npoeege- |TOCT IEC 61643-11 |[TOCT IEC

HMe ncnblTaHum 61643-21

MpyHumnbl npumerenus | FOCT P MOK IEC 61643-22
61643-12

LPZ 0B/1 (10/350 mkc) |Knacc | Knacc D1

LPZ 1/2 (8/20 mxc) Knacc Il Knacc C2

LPZ 2/3 (8/20 mxc) Knacc Il Knacc C2/C1

Tabnuya 3.8: lNpomusoriocmasneHue cmaHdapmos Oris
y3uri



3.3.1.1 Tononorumn

B TenekoMmMyHUKaLMOHHOWN TEXHUKE ANS 9NEKTPUYECKOro
B3aMMOAEeNCTBNS NPMBOPOB APYr C APYrOM NPUMEHSIOTCS
kabenu, U pasnuyHble BUAbl UX NPOKMagKM UMEHYITCS
«Tononornamuny. B 3aBMCMMOCTM OT TOMOMOrMM AOMKHa
NPOEeKTMPOBaTLCS COOTBETCTBYIOLLAA 3allMTa OT UMMYrb-
CHbIX nepeHanpsbkeHui. [anee npepcrtaBneHsl Hanbo-
rnee pacnpocTpaHeHHble TONonorumM, a Takke noaxons-
e mecta npumeHeHuns Y3UIT.

MaructpanbHas Tononorusa (Puc. 3.33)
B marucTtpanbHoi Tononorum Bce YCTPOMCTBA NOAKIOYE-
Hbl MapannensHo. TunnyHble nNpumepsbl: cetn 10Base?2,
10Baseb5, a Takke ceTu ynpareHus MexaHu3mMamu, Ha-
npumep, PROFIBUS (npodunbHasa wuHa) n Tenekommy-
HUKaLUWOHHbIE cucTeMbl, Takme kak ISDN.

T T 7T,

n TeJ'IeKOMMyHI/IKaLWIOHHbIe KOHeYHble rIOTpe6VITeJ'IVI
H | vaun

Puc. 3.33: MazucmpansHasi mornonoausi
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3Be3pgoobpasHas Tononorusa (Puc. 3.34)

B 3Be3noobpasHon Tononorum kaxaas u3 paboyrx craH-
LUUA coefuHeHa oTaenbHblM Kabenem c LeHTpanbHoum
HYNeBOW TOYKOM (KOHLEHTPATOPOM UIN KOMMYTaTOpPOM).
TunuyHble npumepsbl: cetn 10BaseT n 100BaseT, a Takke
cetn 10 Gbit.

L] L]
== ==

n Cepsep
n KoHueHTpaTop nnun kKommyTaTop

H v3vn

Puc. 3.34: 3ee3doobpasHasi morosnoausi

KonbueBas Tononorus (Puc. 3.35)

B konbueBow Tononorun kaxgas paboyas ctaHumMs coe-
AWHEeHa C npeaLwwecTByOLEn U NocneayoLen cTaHunen
B BuAe KonbueobpasHon ceTn. Bbixog u3 ctposi ogHom
CTaHU1N NPUBOAUT K HEMCMPABHOCTM BCEW CETU. Tunny-
Hble nNpumepsbl: ceTn Token-Ring.

]
T
B

]
T
@

IO

n CepBep

H | vaun

Puc. 3.35: Konbuesasi morionoausi
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3.3.1.2 BnnaHue nomex Ha MHPOPMALMOHHO- BbIYUC-
nuTenbHbIe CUCTEM

BBOA TOKOB MOMHMM Y UMMYMbCHBIX NEpPEHanpsPKeHUA B
NVHUM Nepefayn OaHHbIX MOXET MPOUCXOAUTb pasHbl-
Mun cnocobamu. CyLlecTByeT BO3MOXHOCTb MPSIMOro ne-
peHoca MepexoAHbIX HaMpPsBKEHUA UMK FPO30BbIX TOKOB
MOIHWEN WU Yepes3 NPOBOAHUKU, B KOTOPbIE YxKe Obinu
BBeAEHbI BO3MyLLaoLIMe hakTopbl.

[MockonbKy UMMYbCHbIE NEpeHanpPsiXXeHNst MOryT BO3HUK-
HyTb 1 6e3 BO3OENCTBMA MOSHWUM, Hanpumep, npu KoM-
MYTaLMOHHbIX onepauusix B CETU CHabXeHUs!, KOHEYHble
notpebutenu n kabenu nsHayanbHO AOMKHbLI obnagatb
onpeneneHHor NpPobUBHOM MPOYHOCTLIO, KOTOpasl Npea-
noraraet, 4YTo YCTPOWCTBO WnM kabernb, HECMOTPS Ha
KpaTKOBpeMEHHOE MepeHanpsiKeHne, MOXeT JKCnyaTu-
poBaTbcsl Aanblie. B cneayowel Tabnuue npuBeaeHsl
o6LLenpuHATbIE NokasaTenu NPoBbUBHOM NPOYHOCTM pac-
NPOCTpaHEeHHbIX NoTpebuTtenelt / kabenen.

MpumeHeHune

O6LwenpuHaATas
Npo6UBHas NPOYHOCTb

3WUTHBLIA YpOBEHb
Y3WUM npousBoacTBa
OBO BeTttepmaHH

* KUna-akpaH

TenekoMMyHUKaLUVOHHbIE KOHEYHbIe NoTpebuTeny /aboHeHTbI 1,5 kB <600B
KoHe4Hble ycTpoicTBa U3MepeHns, ynpasneHus n perynmpoBaHums 1B <600 B
TenedoHHbI aboHeHTCKMI kabenb (YeTBepKa 3Be3HON CKPYTKM) 0,5 kB <300B
* Xuna-xuna 2 kB <300B
* Xuna-akpaH

NHCTannauMoHHbI kabenb — TenekoMMyHUKaLUMoHHble cTaHumm (F-vYAY) 0,5 kB <60B
* Xuna-xumna 2 kB <800B
* XXUna-akpaH

Kabenb cBA3W — LUNaHroBbI NpoBog — 4OMOMOH 1kB <60B
* Xuna-xuna 1 kB <800 B
* Xuna-akpaH

Kabenb CAT7 2,5 kB <120B
* XXuna-xuna 2,5 kB <700B
* XXUNna-akpaH

WHcTannaumoHHbIn kabenb nepegayn AaHHbix - J-Y(ST)Y 0,5 kB <60B
* Xuna-xuna 2 kB <800B
* Xuna-akpaH

MaHeBpoBbI MPOBOA — TENEKOMMYHMKaLMOHHbIN pacnpegenutens 2,5«B <1kB
Ka6enb Profi bus 1,5 kB <800B
KoakcunanbHbin kabenb 50 Om 2«B-10«kB <800 B
KoakcmanbHbIi kabenb Ans cnyTHUKoBOro TenesuaeHust 75 Om 2 kB <800B
Kabenb noxxapHow curHanuaaumm J YY BMK (JB-YY) 0,8 kB <60B
* Xuna-xumna 0,8 kB <600 B

Tabnuya 3.9 lNpobusHasi MPOYHOCMb KOMIOHEHMO8 MeIeKOMMYHUKaUUOHHOU MEXHUKU
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Cuctema BHeLLUHEeN MONHMe3aLlnThbI

Cuctema 3asemneHus

[maBHasi 3azemnsiioLLas WwmnHa

[MepenatoLyee ycTpomcTBO

BoBaNnA

JIuHnsa nepenayn oaHHbIX, no KOTOpOIZ Te4yeT TOK MOJTHUK

o:<]

Puc. 3.36 lNanbeaHu4yeckull 8800 8 NUHUK nepedadu daHHbIX Yepel cucmemy 8HewHel MorHue3awumsal

ManbBaHU4YecKn BBoA

Ecnu Tok MonHUM nonagaeT NpsiMo B NIMHUIO (K MpUMepY,
npv yaape MOSfHMK), TO FOBOPST O rafibBaHW4YECKOM Coe-
AvHeHuu. (Puc. 3.36)

Ecnn npu yaape MOJSTHUKM TOK MOJTHUU Yepe3d cuctemy
MOJTHUE3aWNTbl nonagaeTt B MOJ'IHVIeI'IpVIeMHbIVI cTep-
XeHb N 3atemM OoTBOAUTCA K 3emrie, TO NpuMepHO 50 %
TOKa MOJTHUK nonagaet 4Yepeld CUcTtemMmy ypaBHUBaHUA MNo-
TeHuUunanos B 3aaHne n tTemM camMmbiM BBOOAUTCA
ranbBaHN4e€CKN.

Mpy 3TOM NPUYNHON BBOAMMBIX TOKOB MOJTHUM HE BCerga
ABMNSIETCA CUCTEMA BHELLHEWN MOMHME3aLWNTbl: NPUHLMNK-
anbHO NoboN 3aKaH4YMBaKOLWMNNCS B JOME BHELLHUIA NPO-
BOZ MOXET BBOAWTb TOKM MOnHMKW. Hanpumep, 310 BO3-
MOXHO NpWU yaape B TPaHCOPMATOPHYIO CTaHLMIO Unn
Nno BO3AYLUHOW NUHUW, COeOUMHEHHON C AOMOM. HO TOKkM
MOJSTHUX MOTYT Monagatb U3BHE Takke W MO TENeKoOMMY-
HUKALMOHHBIM NUHUAM. [laxe HeYyBCTBUTENbHbIE B OTHO-
weHmn AMC onToBONOKOHHbIE Kabenu BcneacTeue ycra-
OBKM MeTann4yeckon 3almTbl OT rpbi3yHOB MOryT CTaTb
NPOBOAHMKAMMN TOKA MOJTHUMN.
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B takom cniyyae Y3UI oTBOAAT TOK MOSTHMM NOAXOASALLMX
kabenen 4yepes cUCTEMY YypaBHMBaHUSA MNOTEHLMAaNoB
k 3emne. (Puc. 3.37)

BBOAMMBIN TOK MOMHMK MMeeT BOMbLLOK 3anac aHeprum
npv BbICOKOW YacToTe. 3a cYeT xoda KpuBOW ¢ hopmMon
BonHbl 10/350 MKC OaHHbLIN BMA BBOOA SIBNSIETCS KpaT-
KOBPEMEHHbIM.

Cnepgyetr obpallaTb BHMMaHWE Ha TO, 4TOObI Takue
BO3MOXHblE€ 3fIEMEHTbI 3aLUTbl NOAXOASLMX NPOBOAOB,
KaK 3KpaH, 3awmTa OT rpbi3yHOB U T.4., UMENV Nogkroye-
HWE K YPaBHMBaHMIO MOTEHLMAIOB, CMIOCOOHOE BbIHECTU
Harpysky rno TOKy MOJHUWM.

O
o

OO

n ‘ TK-nuHus

n OHeprusa
E YactoTta

Bpemsa

Puc. 3.37: Ceolicmea eanbeaHu4ecKkoeo 8soda




aBa 3 | Cuctema BHyTpeHHeN MOSTHUe3alWnThbI

Cuctema BHeLLUHEeN MONHMe3aLnThbI

Cuctema 3asemneHus

[maBHasi 3azemnsioLLas WwWmHa

[MepenatoLyee ycTpomcTBO

MHOYKTVBHBIN BBOA

oflofl~f-0~f1~

JIuHnsa nepenayn gaHHbIX

Puc. 3.38: lHOykmuseHbIl 8800 ripu ripsimMom ydape

MHOYKTUBHLIV BBOA,
O6TekaeMblii TOKOM NMPOBOAHMK reHepupyeT BOKpyr cebst

MarHMTHOE Mosie COOTBETCTBEHHO CTAHOBMUTCS OornbLue 1
TeM CaMbiM BBOOUTCA B pPacrosioXXeHHble B 30He O0C4A-
raemMoCcT nNpoBOOHUKU UK nNeTnn npoBOAHUKOB. Takke
yoaneHHble yaapbl MOJTHUM U3Ny4aloT 3J1IEKTPOMarHuT-

MarHutHoe none. Ecnn TeyeT BLICOKMI TOK MOSMHUK, TO O n

/_\
| ——
1
M —

4y

Hbl€ BOJIHbl, KOTOpPble BBOOATCA B NeTsin NpoOBOOHWUKOB.

(Puc. 3.38) 1 ‘ TR-murins

TK-nuHus
OHeprus
YacTtoTa
Bpems

OHeprus

YactoTta

Bpems

Puc. 3.39 MlHOykmuseHbIl 8800 8 pe3ynbmame ydapa MOHUU
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Takum 06pa3omM MHAYLMPYETCA UMMYNbCHOE NepeHanpsi-
XXeHue, KOTOPOoe MOXET HapyLuaTb paboTy anekTponpubo-
poOB Unu nx noepexaatb. IMEHHO Ha NUHMAX nepedadn
AaHHbIX OHO 4acTO MPUBOAWUT K pa3pyLUEHWU YyBCTBU-
TENbHOWN 3NIEKTPOHUKN, MOAKITIOHEHHOW K HUM. TakK Xe, Kak
W Npu TOKe MOMHWUW, cnegyeT UCXOAUTb U3 BbICOKOM Ya-
CTOThbI, @ TaKKe KpaTKOBPEMEHHOCTU nMnynbca. MHayum-
poOBaHHbIE NMMYIbCHbIE NEPeHanpPsXeHNs NMeLoT hopmy
BOmHbI 8/20 Mkc. o cpaBHeHMo ¢ MMNyNbCoM ¢ hopmon
BonHbl 10/350 mkc 3anac aHeprum Huxe. (Puc. 3.40)

OpHako, He TOMbKO TOKM MOMHWMW, HO Takxke Te 3NeKTpu-
YecKkne NMPOBOLHUKM, MO KOTOPbIM MPOXOOAT TOKWU, UHAY-
LUMpYOT nomexu. B kayecTBe nprvmepa MOXHO HasBaTb
230-BONbTHbIE NNHUM 3MeKTponepeaayn

L ——

B
D (-

@)

JIHna nepegayvn gaHHbIX

JIvHns anekTponepenaun

nan

OHeprus

YactoTta

Bpems

Puc. 3.40: MlHOykmueHbIl 8800 8 pesynbmame naparierisb-
HO MPOsIOXeHHOU NUHUU ariekmpornepedaqu
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BenuunHa HaBegeHHbIX NMOMEX Ha NMHUM CBS3M 3aBUCUT
KaK OT npoBOAHWMKa MarHMUTHOro nond, Tak u ot yCTpOVI-
CTBa JIMHUM CBA3N. 3HAYUTENBHO CHU3UTb BENMNYNHBI UH-
OyumnMpoBaHHbIX NMOMeX NO3BONIUT 3KpaHUpoBaHME NUHUAU
CBA3N.

OCHOBHOW NpPUHUUN AENCTBUA UHOYKLMN NPOBOAHUN-
koB cnepyrowmn: (Puc. 3.41)

Tok (l), npoTekatoLLmin Yepes 3NEKTPUIECKUIA MPOBOLHUK,
co3gaeT MarHuMTHOe TMorne, OKpyxalllee MNPOBOOHMK.
Ecnn 13 anekTpnyeckoro NpoBoAHUKA cAenatb NeTno u
norpyanTb ee B U3MEeHAeMoe MarHMTHoe norne, TO MOX-
HO n3MepuTb HanpskeHue (U) Ha kKoHuax nposogHuka. B
3aBMCMMOCTY OT BENNYUHBI MarHUTHOIO MONSA UK Norpy-
YKEHHOW METNN NPOBOAHUKA MHOYLMPOBAHHOE Hamnpsike-
HUEe MOXeT ObITb OO 6ornblue, MO0 MeHbLLUE.

TOKONPOBOASALLMIA NPOBOAHUK

MeTnsi npoBoAHUKa ¢ HanpsbkeHvem (U)

MameHsiemoe MarHuTHoe none

lMnowaab UHAYKLMK

Puc. 3.41: UHdykyusa 8 nemre npos8ooHUKa
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Cuctema BHeLLUHEeN MONHMe3aLnThbI

Cuctema 3asemneHus

[maBHasi 3azemnsioLLas WwWmHa

[MepenatoLyee ycTpomcTBO

MHOYKTVBHBIN BBOA

oflofl~f-0~f1~

JIuHnsa nepenayn gaHHbIX

—¢

|
o000 —

1
B

_—

Puc. 3.42: EMKocmHbIl 8800 ripu rnpsiMom ydape

EMKocTHbLIV BBOA,

EMKOCTHbIN BBOZ OCYLLECTBISAETCH, KOrda Mexay ABYMS,
TOYKaMy C BbICOKOMW pasHULEN MOTEHLManoB NogaeTtcs
HanpsbkeHue. MNMepemMelleHne 3apsagoB Nno fIMHUK, pacno-
NOXEHHON MeXay ABYMS TOYMKaMu, MbITaeTcsl ypaBHATb
noTeHumMarnbl, B pesynsrate 4Yero co3gaercs nepeHanps-
xeHue. (Puc. 3.42)

3.3.1.3 dkpaHuMpoBaHue 30aHUM U NOMeLEeHUn
OnemeHTbl MHPPACTPYKTYPLI, UMeroLmne ocoboe 3Have-
HWe, Takne Kak LLeHTpbl 06paboTKn AaHHbIX, ANEKTPOCTaH-
Lun, xmumm4eckoe obopyagoBaHmne, CUCTEMbI 3HEPTO- U BO-
AocHabxeHus, MoryT ObiTb 3aluMLleHbl OT BO3AENCTBUW
3MNEKTPOMArHUTHbIX BOSTH MOCPEACTBOM 3KpaHMPOBAHHbIX
NOMELLEHNA.

[Ons akpaHWpoBaHMsi HEOGXOAMMO 06WTL BCE CTEHBI, MO-
TOMOK W MON TOKOMPOBOASAWMUMY MaTepuanamu (Hanpu-
Mep, MEeTannMyYeckum fUCTOM UM MeZHOW honbrown).
[1Bepu 1 OkHa OMKHbI ObITb COEAMHEHBI C 3KPAHOM CTEH
MOCPEACTBOM TMPYXKUHHBIX KOHTaKTOB. [JOMOMHWUTENBHO
BCe KabernbHble MPOBOAHWKA OOSMKHbI ObiTb OCHALLEHbI
aKpaHamu.
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Puc. 3.43: Mauma mobusnbHoUl paduocessu

3.3.1.4 OkpaHupoBaHue kabens (Puc. 3.44)

[ns akpaHUpoBaHWs Kabens NPUMEHSIIOTCS MITEHOYHbIE U
nrneTeHble 3KpaHbl, a Takke KoMOUHauuM M3 oboux Bu-
0oB. [TNeHoYHble 3KpaHbl UMET MperMyLLIeCTBa Npu Bbl-
COKMX YacToTax, a nneTeHble — Npu HU3Kknx. Kputepusimm
KayecTBa SIBMSAIOTCS 3aTyxaHue OT BNUSHUS 3KpaHa v pas-
Mep akpaHa. Nmetowmecs kabenu n nposoaa MoryT ObITb
3KpaHMpOBaHbl Takke NMpu MOMOLLY 3a3eMIeHHbIX Kabe-
NeHecyLIMX UnM mMeTannuyeckux TpybHbIx cuctem. byab
TO B MPOMBILLIIEHHBIX COOPYXEHWSIX, MeauuuHe, ObITy,
Ha TeneKkOMMYHUKALMOHHbIX CTaHLUSAX, B TPAHCMOPTHBIX
CpeacTBax WNM 3MeKTPONpoOBOAKE 34aHWA — MOBCHOAY
BCTPEYaOTCsl BbICOKOMOLLHbIE 3MEKTpUYEcKMe annapaTsbl
n obopynoBaHMe, KOTOpble BKMOYalOT Bce Oonee cunb-
Hble TOKW, JOCTUraloT BCce BomMbluero paavyca OencTBus
N CNOCcoOHbI TPAHCMOPTMPOBATbL BCe BOMbLUE SHEPTMN HA
MeHbLUEN nroLasu.

os0

Puc. 3.44: NodknovyeHue KaberbHbIX 3KpaHO8 rnpu rnoMowju
3aXUMHOU ckobbl SAS 01151 MOOKITHYEHUST K SKpaHupyrouel
onnemke kabensa u Y3 muna MDP

Ecnn aByxcTopoHHee npsMoe MOAKMOYEHNE 3KpaHa Ka-
©enst He MOXeT ObITb BbIMOSIHEHO MO TEXHUYECKMM MNpu-
YMHaMm MM HeobxogMMo NpeaoTBpPaTUTb BO3HUKHOBEHME
napasuTHbIX KOHTYPOB C 3aMblKaHMEM Yepes 3eMIIL0 C Ya-
croton 50 Ny, TO ogHa cTopoHa AormkHa ObITb 3a3emrieHa
HanpsiMyto, a BTopas — He HanpsMyto. IMocpencTBom He-
NpsSIMOro 3asemieHus Yepes rasoBbli paspsgHUK MOXET
OCYLLEeCTBNATLCS YpaBHUBaHMe noteHumanos. (Puc. 3.49)

OpHako, € NPMMEHEHNEM YNbTPACOBPEMEHHbBIX TEXHOIO-
M Bo3pacTaeT TakkKe CrOXHOCTb MPUMEHEHUA. JTO Npu-
BOOUT K BO3HMKHOBEHWUIO BCe BOMbLUMX UHTEPdEPEHLNIA
(3nekTpoMarHUTHbIX MOMeX) KOMMOHEHTOB 06opyaoBa-
HYS, Kabenen u NPOBOAOB, NMPUBOASALLMX K NOBPEXAEHN-
SIM 1 A3KOHOMWYECKMM NOTEPSIM.



3pechb peyb norMaeT 06 3NEeKTPOMarHUTHOM COBMECTU-
mocTtu (OMC):

OnekTpoMarHMTHas coBmectTumocTb (OMC) — 310 cnocob-
HOCTb 3MEeKTPUYECKOro yCTponcTBa (PYHKLMOHMPOBaTb C
TpebyembIM Ka4eCTBOM B 3NIEKTPOMArHUTHON cpeae, K Ko-
TOPOW OTHOCATCA TakkKe ApYrue YyCTPOMCTBa, He OKa3biBas
HegonycTMMoro BnusiHusa Ha ganHyto cpegy (VDE 0870
-1). B cTaHgapTtax aneKkTpoMarHuTHasi COBMECTUMOCTb
pernameHTupyetcs Oupektnor EC 06 anekTpomarHut-
Hon coBmecTuMocTn 2004/108/EC. 3T0O 3HAYUT, YTO Arek-
TpooOOpyAOBaHME B KAYECTBE UCTOYHMKA NMOMEX U3nyya-
€T 3neKTpOMarHUTHbIe MOMexXn (3MUCCUM), KOTopble MOryT
NPUHUMAaTBLCA OpYrMMK nNpubopamMun Mnu yCcTpoMUCTBaMu,
BbICTYMNaloLMMN B Ka4ecTBe NPUEMHbIX YCTPOWCTB (YyB-
cTBUTENBHOE 060pYynoBaHWe). B pesynbrate aTOro Bo3Hu-
KaeT 3HauuTenbHOe HapylleHue YHKUUM YyBCTBUTENb-
Horo o6opyaoBaHus, YTO B CaMOM XyALUEM Cry4Yae MOXET
NPUBECTN K NOSTHOMY BbIXOA4Y U3 CTPOS Y 9KOHOMUYECKUM
notepsiM. loMexun MOryT pacnpocTpaHsiTbCs Kak no npo-
BOAAM, TaK 1 Yepes aneKkTpoMarHUTHbIE BOSHbI.

JlnHna nepegayum AaHHbIX 6e3 3KpaHa

Ons obecneveHnss QMC TpebyeTca CUCTEMHBIN Moaxon
K MpOoeKTMpoBaHMi0. WCTOMHUKM MoMeX [OOMmMKHbl ObITb
nMaeHTUULMPOBaHbI 1 onpeaeneHbl KonuyecTBeHHo. Co-
edvVHeHVe onucbiBaeT pacnpocTpaHeHve nomexu. 3aga-
Yya npoekTupoBaHus AMC 3akntovaetcsi B obecneveHne
COBMECTUMOCTM NyTEM MPUHATUS HEOBXOOUMbIX Mep Ha
WCTOYHUKE, Ha NYTU COEAMHEHUS UM HA YYBCTBUTENBHOM
o6opyaoBaHuK. MNPOEKTUPOBLLMKM U 3MEKTPOMOHTaXHUKN
B MOBCEOHEBHON paboTe BCe Yalle CTankuBawTCsl C AaH-
HoW Tematukon. Takum obpasom, SMC yxxe Ha aTane npo-
€KTMPOBaHUS 3NEKTPONPOBOAKM U NMPOKNaaKM KabenbHOM
ceTu npeacTaBnseT cobor ocHoBomnonarawwmn gakTop.
BBnay MOBbILLEHHOW CMOXHOCTU 3MNEKTPOMArHUTHOW CO-
BMecTUMOocCTN npobnembl AMC AomkHbI aHanM3nMpoBaTh-
CSl U peLuaTbCsi NyTeM NPUMEHEHNS YNPOLLEHHbIX TMMNOTE3
W 3aeCTBOBaHUS Mofernewn, a Takke aKcnepumeHTanb-
HOV3MEPUTENBHBIM NyTEM.
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KaGeneHecywue cucrtembl 1 nx Bknag 8 AMC
KabeneHecyLme cuctembl CNoCOOHbI BHECTU 3HAYUTESb-
HbI BKnaa B ontummsauuio AMC. OHM nacCcuBHbI U NO3-
TOMY BHOCAT JOMTOCPOYHbIA M HagexHbIn Bkriag B AMC
3a CYeT TOoro, YTO NPOBOAA MPOKIIaAbiBaOTCA B nNpeaenax
KabeneHecyLMX CUCTEM WU IKPaAHWUPYKOTCA kabeneHe-
cywmmm cuctemamu. [Npu npoknagke NpoBodoB B npeae-
nax kabeneHecyLmMx CUCTEM 3HAYUTENBHO COKpallaeTcs
ranbBaHUYECKUA BBOL U BBOA MOCPEACTBOM 3rlEKTpUYe-
CKMX WU MarHWTHbIX Mosfer B npoBogax. TemM cambiM Ka-
OeneHecylme CUCTEMbl BHOCAT BKMad B COKpalleHue
COELMHEHNA MEeXOY WCTOYHUKOM W MPUEMHUKOM. OKpa-
HUPYHOLLMIA 3PdeKT KabeneHecyLLMX CUCTEM MOXET ObITb
onpeaeneH KoMyecTBEHHO Yepes COMpPOTUBIIEHNE CBA3N
N 3aTyxaHue OT BNUSHMSA 3KpaHa. TakMuM 06pa3omM npoek-
TUPOBLUMK NOMy4aeT NPOEKTHO-KOHCTPYKTOPCKME napame-
Tpbl KabENeHeCyLMX CUCTEM, ABMSOLLMECS BAXKHBIMU NPU
npoekTnpoBaHun AMC.

Mpu pacnpefeneHHbIX cucTeMax AfiHa MpPOBOAOB MO-
)XET [OCTUraTb HECKOSbKMX COT METPOB. B 3aBMcMMOCTM
OT BUAa Kabens y TenekoMMyHUKaLMOHHbIX kaGernei ans
3aLUMTbI CUrHamNbHbIX NIMHWUIA NPUMEHSATCA 3KpaHbl. OHK
[OIMKHbI MOAKMHYATLCA K YpaBHUBaHMIO MOTEHLMAOB.
[anee npeacraeneHbl pasnuyHble BUAbl 9KpaHUPOBaHUS.

- A

YctponcTtso 1

YcTponcTso 2

JIHna nepegayn AaHHbIX

HenoagkntoyeHHbIN akpaH

LvHa YpaBHMBaHUA NOTEHUMaNoB

ol

3azemnstioLlee coeiMHeHne

Puc. 3.45: Kabenb 6e3 noOKnoYeHHO20 IKpaHa
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Mpumep:
Mexay pasnuyHbIMW KOMMOHEHTaMN YCTaHOBKU MMEEeTCH
anekTpuyeckoe none. lMpy 3TOM napasvTHble eMKOCTU
NopoXaalT MapasnTHble TOKWU, BRUSIOLLME Ha cOoceadHue
nposoja:

Puc. 3.46: Boszdelicmeue emKkocmHo20 8800a Ha riepedaroujee ycmpolicmeo

HanpsikeHnst Ul u UE oTHocaTcst K abCcontoTHOMY 3aLum-
TOMy 3a3emneHuto. Yepes napasuTHble emkocTn Cp TOK
is TeyeT Mo NepearoLemMy YCTPOUCTBY K 3eMrie. Bo3Huka-
folee B pesynbrate 3TOro napasutHoe HanpshkeHue Ha-
KnagplBaeTCsi Ha BXOAHOE HamnpshkeHne 1 Co34aeT NoMexm
anst nepegadun. lNMapasuTHble eMKOCTU BO3HMKALOT, Hanpu-
Mep, B Mpeaernax BbICOKOYaCTOTHOW 30HbI.




JIuHna nepegaym AaHHbIX C 9KPaHOM

Bo Bpemsi npoknagkv nposoda HeobxoaMmo crneautb 3a
Tem, 4YToObl COedMHeHe 3KpaHa GbINo HeMnpepbIBHLIM 1
3a3eMIeHHbIM Ha 060MX KOHLUAX. 3a3eMreHHbI TOMbKO C
OZHOV CTOPOHbI 3KpaH NPOBOAA MOXET 3aLlMLLATb TONbKO
OT EMKOCTHbIX BBOAOB. OKpaHbl C ABYXCTOPOHHUM 3a3eM-
NEeHVEM 3alLMLLAIOT TakkKe U OT UHOYKTUBHbBIX MOMEX.

3a cueT npuBA3KM Kabenb 3KpaHMPOBaH OT EMKOCTHbIX U
WHOYKTUBHBIX BBOAOB. B 3aBMCMMOCTM OT nprBedeHHOro
COMNPOTUBIEHUST Kabensi u MoNepeYHOro CeYeHUs: aKkpaHa
3KpaH crnocobeH BbIHECTW Harpy3Kky No TOKY MOIHUMU.
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"ﬂ
A a

=

YcTtpowicTtso 1

YcTpowcTso 2

JInHus nepegayn AaHHbIX

[MoaKnoYeHHbIN ¢ ABYX CTOPOH 3KpaH

LvHa YpaBHMBaHUSA NOTEHUMaNoB

3asemnsiolLee coegnHeHne

Puc. 3.47: 3asemneHHbIl ¢ d8yx CMOPOH 3KpaH Kabers

Ty
-

[MepenatoLyee ycTponcTBO

JInHus nepegayn AaHHbIX

CocefHuin MpoBOA C pasHuLen NoTeHumanos

[MapasuTtHas emMKoCTb

MapasnTHble TOKK

BecnepeboiiHbii curHan

~flofofi-H-0~f-

SKpaH Ona oTBOAa NapasnTHbIX TOKOB

Puc. 3.48: EmkocmHbIl 8800 8 nepedarowiee ycmpolicmeo npedomspauyeH brazodapsi delicmeuro sKkpaHa
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Bnarogaps npMMeHeHWIo aKkpaHMpoBaHus kabens napas-
WTHbIE TOKM MOTYT ObITb CBEAEHBI K MUHUMYMY NMyTEM OTBO-
[Aa TOKOB NMapasuTHbIX eMKOCTel Yepes akpaH. (Puc. 3.48)

OpHako Ha 3KpaHe MOryT NpoTeKaTb YPaBHUTENbHbIE TOKU.
3TO NPOUCXOANT, eC COMPOTUBIEHNE 3a3eMIIEHNs pas-
TNINYHBIX CUCTEM 3a3EMITIEHMSI HEOAMHAKOBO, U TEM CaMbIM
ob6pasyeTcs pasHuLa noteHumanos. 3a cyeT coegnHeHus
06erx cnucTem NOCpeacTBOM 3KpaHa ypaBHUTENbHbLIE TOKU
NblTATCA YCTPaHUTb pasHuLy noTeHumanos. Ecnu pas-
HOCTb MoTeHUManoB Oonblue, TO TeKyT Gonee cunbHble
ypaBHUTENbHbIE TOKW. ECNK BenMYMHa Toka 04eHb BbICO-
Kasi, U 9KpaH He BbIOEPXMBAET Harpysku no TOKy, TO 3TO
MOXET NPMBECTM K Bo3ropaHuto kabens. B cetsix TN-C no-
MMWMO 3TOrO MOTYT BO3HMKHYTb CUSbHbIE MOMEXW Ha NIMHUK
nepegavn AaHHbIX.

NnHna nepegaydn AOaHHbIX (TeneKOMMYHMKaLWIOHHaH
nvmvm) C OQHOCTOPOHHUM HenpsAMbIM 3a3eMiieHuemMm

B kadecTBe Mepbl NO NpeaoTBpalleHno ypaBHUTENbHbIX
TOKOB MOXET CINyXuUTb Henpamoe 3asemMiieHne oagHoro
KOHLUa 3KpaHa. 3KpaH noakKnw4yaeTcAa K ypaBHUBaHUKO
noTeHunanoB nocpeacTBOM ra3oBOro paspagHuKa. Mo-
CKOJMbKy conpoTuBrieHne ras3oBoro paspsagHuka coCTaB-
NAeT HeCKOIbKO rmraom, npamoe coegmHeHne CUCcTem 3a-
3eMIieHnA OTCYTCTBYET, U TeEM CaMbiM npefoTepallaeTca
npoTekaHne ypaBHUTESNbHbIX TOKOB B CUJTy BbICOKOIO Mnors-
HOrO 3NEKTPUYeCKOoro ConpoTnBrieHna Ha ofHon CTOpPOHeE.

B crnyyae BO3geNcTBMS MOMHWMM Ha 9KpaH rasoBblfi pas-
PAOHVK aKTMBU3MpyeTcs. [ockonbKy Apyroi KoHel siB-
NSIeTCs HU3KOOMHBIM UMW HaNpsiMyto MOAKIHOYEH K ypaB-
HMBAHWIO NOTEHUMAroB, TOK MOMHUM U NepeHanpsixeHne
MOryT OTBOAWUTLCS HA 060UX CTOpoHax. Takum obpasom,
3KpaH He MOJy4UT MOSTHYH OAHOCTOPOHHIOK Harpy3kKy.
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3.3.1.5 CowcTBa nepegaum

BBuay 4yBCTBMTENLHOrO YPOBHSA CUrHana TenekoMmMmy-
HUKALMOHHbIE NUHUM OCOBEHHO MOABEPXKEHbLI BRUSIHWIO
nomex. NocnegHve mMoryT NpuBOAUTL K Oowwmbkam B CO-
eOVHEHWN U1 NorHomy obpbIBY curHana. lMpu Bmewwa-
TenbCcTBax B NPOBOAA, Hanpumep, NPUMEHEHWU Coeaun-
HUTENbHbLIX KOPOOOK, LUTEKEPOB, afanTepoB, a Takxke
npy Manom paguyce msrnba, crnegyet Bcerga MCXO4UTb
13 notepb curHanos. bonbluve noTepu MOryT npvBecTU
K HEBO3MOXHOCTWU cobnofate onpeneneHHble ctaHgap-
Tbl nepegadn. OgHako yctaHoBka Y3UIT Toxe cumTaetcs
BMELLATENbCTBOM B NPOBOA.

L

BZ
] o

[0}

Yctponcteo 1

YcTponcTtso 2

JInHMA nepegayn AaHHbIX (TENEeKOMMYHUKaUMOHHAs NIMHWS)

Hanpsimyto nogkntoHeHHbI 9KkpaH

He Hanpsimyto NOAKIMOYEHHbIN 3KpaH

[a30BbIV pa3psaHMK

LLnHa ypaBHMBaHWS NOTEHLMANoB

=f-~f-f-0-~0-0~]-

3azemnsiowmin NPOBOAHUK

Puc. 3.49: OOHOCMOpPOHHeEe HernpsiMoe 3a3eMrieHue



[ns yoepXvBaHusl NoTepb Ha MUHUMarbHOM YPOBHE crie-
[yeT NpoBepsiTb NPOBOAA C TOYKM 3PEHUST UX CBOWCTB Mne-
penaun.

CeoincTtBa nepegayn MoryT onpenensdtbCsa npu nomMoLum
COOTBETCTBYIOLUNX MN3MepUTENbHBLIX MNpubopos. BaxHo
npu 3TOM, YTOObI M3MEPUTENBHBIN NPUOOP, COeaNHUTENb-
HbI kabenb n Y3UI nmenn ogmHakoBoe BOMHOBOE CO-
NPOTMBMEHNE ANsi NPEAOTBPALLEHNS CUMbHBIX OTPaXKEHWIA
W 3aTyxaHui Ha MecTax CTblkoB. Kpome Toro, Heobxoguma
KanmbpoBka, 4TOObI M3MepuTernbHbIE NPUOOPLI HE OTO-
©parkanu HegoCTOBepHbIX pe3ynsTaToB. [lanee npeacras-
neHbl HaMbonee BaXkHble CBONCTBa Nepeaayu:

BHocumoe 3aTyxaHue (insertion loss) (Puc. 3.50)
BHocuMoe 3aTyxaHue onucbiBaeT 3aTyxaHne CUCTEMbI OT
Bxofa A0 Bbixoda. OHo oTobpaxaeT nepeaaToyHyto yHK-
LMI0 CUCTEMBI, U HE JOMMKHO npeBbiwaTh 3 ab.
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OTpaxaemas mowHocTb (return loss) (Puc. 3.51)

OTOT napameTp YyKasbiBaeT KOMMYECTBO OTpPaXKaemown
BXOAHOW MoLHOCTM B Ab. B xopoLuo aganTmpoBaHHbIX CU-
cTemMax AaHHble 3Ha4YeHns coctaensaT okono 20 ab ana
50-0MHbIX cucTeM. OTa BennymHa nmeeT 0orbLLIoe 3HaYe-
HWe ON1S @aHTEHHbIX YCTPOWUCTB. [pn OTKNOHEHNM BONTHOBO-
ro CONpOTUBIIEHMSI OT HOPMbl HA MECTE CTblKa BO3HUKAOT
oTpaxeHus. NoTpebuTtens Gonblue He MOXET NOTPebNATL
MOSMHYK MOLLIHOCTb, MOCKOMbKY OTpaXaemasi MOLYHOCTb
Ha NHUK NOCTyNaeT 06paTHO K NUTAKOLLEMY UCTOUHMKY.

MpubbiBatoLLasn BorHa

MpubblBatoLLasn BorHa

BonHa HaTankveaeTcst Ha 3MeHeHne BONHOBOIO COMPOTUBEHNS

BonHa HaTtankveaetcst Ha 3MeHeHne BONHOBOIO COMPOTUBMEHNS

3aTyxaHme BOJ1Hbl HA MeCTe CTblKa

BonHa yactnyHo oTpaxeHa n OTCTynaer 06paTHO

L | ConpotvBneHune noaxoasiiero kabens

3arnyLueHHa;| BOJTHa

N| N

0 COI'IpOTVIBJ'IeHMe nocne MecTta CTblka

-

ConpoTuerneHve noaxoastuero kabens

Puc. 3.50: 3aznyweHHas gornHa

N| N

o

COI'IpOTVIBJ'IeHMe nocne MecTta CTbika

Puc. 3.51: OmpaxeHHasi 8ornHa (return l0ss)
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CH1 s11 1 -0,619 ob
CH2 821 2 -14,06 ob
2006 3,12875 My
0nb
a />
/
1046 —|

-80a6

0y 500 MIrw/div 5Ty

n BHocumoe 3aTyxaHne

E 3aTtyxaHne obpaTHoOro notoka

Puc. 3.52: [Juaezpamma: BHocumoe 3amyxaHue u 3amyxaHue
obpamHo20 rnomoka, u3obpaxeHHble rnocpedcmeom ceme-
8020 aHarnu3zamopa.

Ha gnarpamme (Puc. 3.52) nokasaHbl 3MepeHHble BHO-
CUMOe 3aTyxaHvie 1 3aTyxaHne obpaTHOro NoToka Koakcu-
anbHOro paspsigHuKa, M3MepeHHble NMocpPeacTBOM BbICO-
KOYaCTOTHOrO CEeTEBOro aHanmsartopa.

KCBH

KoacbdmumeHT ctosiuert BonHbl No HanpsixeHuto (Voltage
Standing Wave Ratio) — 310 oTHOWeEHWEe nagaroLlen Bos-
Hbl K OTpaXkeHHOM BonHe. MpuynHON CTos4en BOSMHbI MO-
XeT 6bITb, Hanpumep, cuTyaums, korga kabenb He 3am-
KHYT MOMHbIM KabenbHbIM COMPOTMBIIEHMEM, WUMU Korda
ABa kabens ¢ pa3nuyHbIM MOfHbLIM CONPOTUBIIEHNEM COe-
AVHEHbI Mexay cobo: HanpuMep, KoakcuanbHbIN kKabenb
50 Om ¢ koakcuanbHbIM kaberem 75 Om.

npl/l nverLiemMca paccornacoBaHuu, Hanpumep, npu oT-
KPbITOM UM KOPOTKO3aMKHYTOM KOHLE kabens, aTo MoXeT
NPUBECTU K YOBOEHUIO UK 3aTyXaHUKO CUrHanbHOW BOSHbI.

Monoca nponyckaHus

Monoca nponyckaHus (IMIM) o6o3HavaeT pasHOCTb ABYX
YacToT, 06pasyoLLMX MOMoCy YacToT.

Monoca nponyckaHusi YacTo onpeaensieTcs kak WupuHa
Monocbl MPOMycKaHWs YacToT, rAe 3aTyxaHWe MOLLHOCTM
MeHee 3 ab.
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Yacto B TeneKOMMYHUKALMOHHOW TeXHUKe nonoca npo-
nyckaHms obo3HavaeTcs kak 06beM AaHHbIX. [locnegHui,
oaHako, 0003Ha4YaeT MHTEHCMBHOCTb MHMOPMaLMOHHOIO
notoka. lNonoca nponyckaHus U MHTEHCUMBHOCTb MHAGOP-
MaLMOHHOIO MOTOKa 3a4yacTylo pasnuyatoTcs mMexgy Co-
oon.

MpepenbHas vactora f (Puc. 3.50)

MpenenbHas YacToTa f xapakTepuayeT peakuuio pasps-
HVKa Ha onpefeneHHble YacToTbl. EMKOCTHbIE Mnn MHAYK-
TMBHbIE CBOWCTBA 3M1EMEHTOB OOECMNeYMBatoT 3aTyxaHune
CUrHana npv MnoBbILIEHWU YacToTbl. [py 3TOM KpuTU4e-
ckasl Touka obosHavaeTca Kak npeferibHas dacrtora f .
HauuHas c aton Touku, curHan tepset 50% (3 ab) ceoen
BXOAHOWN MoLHoCTW. [pegenbHas YyacTtoTa onpegensiercs
COrMacHO YCTaHOBIEHHbIM KpUTEPUSIM U3MepeHusi. Ecnu
yKas3aHuii HeT, NpeernbHas YactoTa B OCHOBHOM onpene-
nsietcst no 50-oMHbIM cUcTEMaM.

Ak
T S .
0,5 -==========mmmmemm oo So-- 3a5
]
1
1
0 T + H e
fg f

n AmnnuTyga curHana

n YactoTta

n lMpepenbHas yacTtoTta npu 306

Puc. 3.53: MpedernbHas yacmoma f,,
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MepekpécTHbIe Momexu Ha 6nuxHem KoHue (NEXT)
M3-3a @MKOCTHbIX UMW MHAYKTUBHbLIX COEAMHEHWUA YacTu
CurHana ogHon BUTOW Napbl BBOAATCH B APYryto napy, Bbl-
3blBasd TeM cambIM Nomexu. [JaHHbI ahdekT 06o3HavaeT-
CS1 KaK NepeKkpecTHble NoMexu Ha bnvkHeM koHue (NEXT:
Near End Cross Talk). B ctangaptax nepegaym, Hanpu-
Mep, Ans Knaccos cetu B cootBeTcTBum ¢ EIA/TIA 568A/B
unn EN 50173-1, pernameHTUpyOTCA rpaHuLbl napame-
TPOB MEPEKPECTHbIX NMOoMex Ha GrnmkHem koHue NEXT.
MpuBeaeHHble anarpaMMbl NOKa3bIBAKOT XapakTepUCTUKy
nepenayy kabenen BbICOKOTO M HU3KOTO KadecTBa.

Puc. 3.54: lNepekpecmHbie nomexu saumabix nap

40

80

OntumanbHble nokasatenu NEXT

[paHnLpl

PeneBaHTHbIN cnekTp YacTot

oane

HeynoBnetBopuTensHble nokazareny NEXT

Puc. 3.55 Cxema uamepeHuss NEXT: [pomugonocmasneHue onmumarbHbIX U HeydoernemeopumerbHbix nokasamenel NEXT
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Puc. 3.56 AcummempuyHbIl rnpogod

.1 N

LPZOA
LPZ0B
LPZ 1

-
-
-
-

-

LPZ 2
LPZ 3

T

~— -

O6onouyka kabens

JInHns anekTponepeaaqn

M3onauus »xunbl A

JnHmsA nepegayun AaHHbIX

M3onauus »xwunbl B

YpaBHvBaH\e NoTeHLManos

el -

MpoBoaHuK bl A/B

Puc. 3.58: lNpoxoxdeHue Kabenel yepe3 8ce 30HbI MOIIHU-
ezawjumesl

3.3.1.6 CummeTpu4yHaa U acuMMeTpM4YHaA nepeaaya
OaHHbIX

AcummeTpuyHble nHTepdencsl (Puc. 3.56) umeroT NMHUIO
nepefavn AaHHbIX U 3NEKTPUYECKoe COeQMHEHNE Yepes
Koprnyc. HanpsbkeHve curHana M3meHsieTcsl no OTHOLUe-
HMIO K OMOPHOMY NOTEHLMAnNy U Koprnycy.

Mpn cummeTpuyHoi nepegade gaHHbIx (Puc. 3.57) Bme-
CTO OOHOW NUHUK Nepefayn AaHHbIX ONS OQHOro curHana
ncnonb3yeTcsa ABe NMHUKU Nepedadn OaHHbIX, HanpumMep,
BUTble napbl. OgHa NWHUS caBMHYTa MO da3e OTHOCK-
TenbHO apyrov Ha 180°. Ecnu Ha »uny curHana BBOAUTCS
rnomexa, TO OHa BBOAMTCS TakkKe W Ha BTOPYH Xwuny. 3a
CYeT cMelleHns a3 napasuTHbIN curHarn, obycrnoBneH-
Hbll 06pa3oBaHMEM PasHOCTU ABYX CUTHamNbHbIX NIMHUNA,
noyTn ycTpaHsietcs. B OTHOWeHWM cucteM nepegayn
OaHHbIX, Hanpumep, DSL, Takke roBopaT o6 (a)cumme-
TPUYHOW MNn (a)CMHXPOHHOW cucTeme. B gaHHOM criyqae
UmeeTcsi B BUAYy CUMMETPUYHOCTb UMM CUHXPOHHOCTb UH-
TEHCUBHOCTU MH(POPMALIMOHHOIO MOTOKa (CKOPOCTb nepe-
Aaun JaHHbIX). Tak, Hanpumep, CKOpPOCTb nepedavn gaH-
HbIX MO HUCXOAALLEN NNHUN /MPU CKAYMBAHUW OAHHbIX, KaK
NpaBuIo, 3Ha4YNTENbHO OTNIMYAETCHA OT CKOPOCTU nepena-
YM AaHHbIX MO BOCXOASLLEN NUHUW/MPK 3arpy3Kke AaHHbIX.
Hanpwumep, gaHHble B ceTn ADSL ckaumBatoTcs GbicTpee,
Yem 3arpyxatorcs. B SDSL B 06oumx crnyvasix CKopocTu
nepegavn AaHHbIX OAMHAKOBbIE.
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Puc. 3.57: CummempuyHbIl nposod

3.3.1.7 Knacchbl 3aWwmThbl yCTPOMCTB

OO6bekTbl, NOABEPKEHHbIE OMACHOCTU CO CTOPOHbLI MOJI-
HUM Y UMMYTbCHBIX HAMPSPKEHUIN, NOAPAa3nensoTCa Ha Tak
Ha3blBaeMble 30Hbl MonHuesalwmTsl (Lightning Protection
Zone). HasHayeHne AaHHbIX 30H MonHuesawmTbl (LPZ)
— CHWXXEHMEe aMnnuUTyAbl TOKa MOSMHUM UK UMMYTbCHOTO
HanpsbKeHWs OT 30HbI K 30HE B LieNSAX NpuBedeHns Kak Mu-
HUMYM K OOMHAKOBOMY MoOKasaTento NpoOMBHOWM MPOYHO-
CTU COOTBETCTBYIOLLMX YCTPONCTB. [py 3TOM pasnunyHble
noaBoAbl, Takne Kak NUHUMKW 3nekTponepedadn u nvHUM

nepegayvn OaHHbIX, 3a4acTyro NpoxXogdT 4epes3 BCe 30HbI.
(Puc. 3.58)

[na kaxxgon 13 3Tux 30H LOIMKHO ObITb BbIGpaHO COOT-
BETCTBYHOLLIEE YCTPOMCTBO 3aLUTbI OT MMMNYSbCHBLIX Nepe-
HanpsbkeHun (Y3UI). Knacc 3awmtsl Y3UI, nponssoau-
Mbix OBO, 0603HayeH Ha BCcer NPOAYKLMN.



DATA DEFENDERR J45 S-E100 4-B
No.:5081001 Uy =110V

BETTERMANN

n HesaluueHHas cTopoHa

E Knacc sawmtbl: basosas salwmTa

E 3awyiLieHHasi CTOpOHa/yCTPOMCTBO

Puc. 3.59: LPZ 0 B - 2, KoHeuHbIl udeHmugukamop B (6aso-
gasl 3awjuma) 8blOesieH KpacHbIM U8emom

Koax B-E2 MF-C
No. 5082430  Up=5V

LINE COMBI PROTECTION

BETTERMANN

PROTECTED

na A

n HesawmiueHHas cropoHa

E Knacc 3awwmtel: Kombusawmra

n 3alyiLLeHHasi CTOpoHa/yCTPOCTBO

Puc. 3.60: LPZ 0 B - 3, KoHe4HbIlU udeHmucgpukamop C Kom-
buHuposaHHas 3awjuma, Kombu3auwjuma) ebiderieH CUHUM
usemom

NET DEFENDER ND-CAT 6A/EA CE
No.: 5081 80 0 UN =58V e

n HesawwmiieHHas ctopoHa

E Knacc 3awwmtbl: BbicokouyBCTBUTENBHASA 3aLumTa

3alumLLeHHas CTopoHa/yCTPOCTBO

Puc. 3.61: LPZ 1 - 3, KoHeyHbIl udeHmugpukamop F (8bico-
KoyyscmeumerbHas 3aujuma) ebi0esieH 3e/1eHbIM U8enom
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Ba3oBas 3auwuTa (Puc. 3.59)

YcTporictBa ¢ 6a3oBOW 3alUMTON — MOSHME3ALUUTHbIE
paspsiaHuKM kracca 1, cnocobHble OTBOAUTHL TOKU MOJSI-
HAM U MMNYNbCHbIE nepeHanpsikeHus. OgHoCcTyneHYa-
Tas cxema 3allnTbl COAEPXKUT ra3oBble PaspsiAHUKK. OTK
YCTPOWCTBa yCTaHaBNMBAKOTCA Ha MecTax BBOAa NpOBO-
0oB B 3aaHue. OHM cnyxaTt ansg oTBoga TOKOB MOSMHUM C
dopmon BonHbl 10/350MKe, KOTOpble BBOASITCA CHapYXu
30aHWs MO NIMHUAM NepefaYvn AaHHbIX.

BbicokouyyBcTBUTENbHas 3awmTa (Puc. 3.60)

B ycTponcTBax C BbICOKOYYBCTBUTENBHOW 3aLLUTON UM-
nynbCHblE MepeHanpsXXeHns orpaHNYMBaloTCA MOsynpo-
BOOHMKOBOW OMOAHON COOPKOM B LIENOYKe C Pe3ncTopoM
nepexonHoro MornoLleHnsi. 3asemrneHme yCTpOMCTB OCy-
LLLeCTBSAETCS Yepe3 BblCOKONPOU3BOANTENbHbLIN ra3oBbI
pa3psigHuK. Pa3sBaska ¢ 6a30BON M BbICOKOYYBCTBUTESb-
HOW 3alUMTON MMEeeT MeCTo B TOM Cryyae, ecnu AnuHa
npoBoAHVKa Mexay 6a3oBOM M BbICOKOYYBCTBUTENBHOM
3aLLMTON UMEET ANNHY He MeHee 5 M. YCTPOKCTBa C BbICO-
KOYYBCTBUTENbBHON 3aLUMTON BCErga AOSMKHbI YCTaHaBNu-
BaTbCH HEMOCPEACTBEHHO Ha 3aLyLLaeMoM YCTPONCTBE.
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WUcnonHeHue

[na obecneveHns Hagnexailen yHKUUM YCTPOUCTB 3a-
LWNTbl TENEKOMMYHUKAUMOHHBLIX MMHUIA MpU YCTaHOBKE
OOIMKHbI YYMTbIBATbCA pasnuyHble acnekTol. OHn 6yaoyT
paccMOTpeHbl B MOCNeayoLMX rmasax.

Bbi6op Y3UI

Ytobbl npaBunbHo nogobpate Y3UI gna onpeaeneHHoro
npumMmeHeHusi, komnaumss OBO bettepmaHH npeanaraet
B [MpunoxeHnn BceoxsaTbiBaloLWyl Tabnuuy Bbibopa
YCTPONCTB 3aLUUTbI, KOTOpas 3Ha4UTENBbHO 0bnerynt Bam
Bblbop Y3WUI. Ecnn HyXHbIN MHTEpdENC He npuBeaeH
B Tabnuue, TO AOMKHbI ObITb NMPOBEPEHbI creaywne
TEeXHWYeCKMe CBOWCTBA CUrHamnbHOro wHTepderica u
conocTaeneHbl ¢ kputepuamn Y3UTT:

& -

O -

1. Bug cuctembl (TenekoMMyHUKaUMOHHas nporpaMmma,
KOHTPONbHO-U3MepUTENbHas cnucTema, ...)

2. MNMonsipHOCTb UM KONMUYECTBO TpebyeMmblx nogkoye-
HUR >Xnn

3. Makc. ponyctumoe HanpspkeHue npu  OrvMTenbHOW
Harpyske Y3UI

4. Makc. ponycTumbIv TOK Harpysku Y3UI

5. MNopoepxmBaemMbln AManasoH YacToT

6. MeCTO YyCTaHOBKM M BO3MOXHbIE CMOCOObLI MOHTaxa
(U-obpasHas WwunHa, coeanHuTens, ...)

7. Heobxoammbin  knacc 3awutbl (6a3oBas 3awwumta,
BbICOKOYYBCTBUTENbHAadA 3aLumTa, kKombumsawmTa)

HecootsetcTBytowee Y3UI MOXET 3HAUMTENBbHO Hapy-
LWKTb paboTy CUCTEMbI, HAaNPUMepP, NPU CIINLLKOM BbICO-
KOM 3aTyXaHUW curHanbHoro KoHTypa. Ecnv HanpsxeHne
WIN TOK Harpy3ku cMcTeMbl NpesbiwatoT kputepun Y3UIT,
TO OHO MOXET ObITb pa3pyLUEHO U3-3a Neperpysku.

-

——— e ——

U Z

CurHanbHas nuHus

YCTpPOWNCTBO 3aLmThl

daza

HenTpanbHbI NPOBOAHMK

HBEEDR

3aLnTHBIN NPOBOAHMK

Puc 3.62: [Npumep ycmaHO8KU C npasusibHbIM U HernpasusibHbIM MOOKIYEeHUEeM MomeHyuana K ycmpolcmasy 3auumeal
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3.3.2 YcTaHOBKa YCTPOMCTB 3alUnThbl TENIeKOMMYHMKa-
LIMOHHbIX NMUHUN

Ecnv npoBOAHWMKM CRAMLLKOM [ANUHHbIE, B pe3yrnbrarte
WHOYKTVBHOCTU MPOBOAHWUKOB MPOVCXOAWUT NajeHue Ha-
NPsXeHWs, OTpULLaTENbHO BMMSOLLEE HAa YPOBEHb 3aLLy-
Tbl OT UMMNYMbCHbIX HanpshkeHuid. HanpsbkeHne mMoxet
HaCTOmNMbKO CUMbHO NMOBBICUTBLCS, YTO NOKasaTernb NpobuB-
HoW npoYyHOCTM ByaeT npesbllleH, 1 Ha Npubope, HecMo-
TPS Ha 3aWMUTYy OT UMMYFbCHBIX HaNPsXXeHWI, BO3SHUKHYT
NoBpeXAEHWS.

agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

3.3.2.1 YpaBHMBaHMe noTteHUManoB AJisi TeNIeKOMMY-
HUKALMOHHbIX ceTen

TenekoMMyHUKaUMOHHbIE  CUCTEMbl  OTNINMYAKOTCA  OT
CUNMOBbLIX CETEN TEM, YTO B HUX BO3HMKAKOT MPOOOSbHbIE
1 NONepeYHbIe HaMNPsHKEHNS, KOTOPbIE MOXHO MUHUMWU3N-
poBaTb, €Cfnn YyCTaHOBUTbL COOTBETCTBYHOLLNE paspsgHu-
KW C 3aneMeHTamMu, orpaHMyYnBatoLLMMmn HanpshkeHne. [ns
OOCTUXKEHNS HEOOXOAMMOro YPOBHS 3aLLMTbl 3TN YCTPOW-
CTBa cneayeT KpaTyanlimm nyTem COeAMHUTb C CUCTEMOW
ypaBHMBaHUS noTeHumanoB. He cnegyet mcnonb3oBaTb
ANS 9TOro AnvHHbIe NpoBoaa. Jlyywnm pelieHnem sBns-
€TCHl YyCTaHOBKa JTOKanbHOro ypaBHUBAHUSA NOTEHLMANOB.
(Puc. 3.63) CoeanHeHne aKpaHOB TOXe MMeeT GornbLuoe
3HayeHue. MNonHas akpaHupyoLwaa 3awmra OT eMKOCT-
HbIX U WMHOYKTMBHbLIX BBOOOB obecnedvBaeTcsi Nulb B
TOM criyyae, ecnvm cuctema ypaBHMBaHWS MOTEHLMANOB
COeVHEeHa C 3KpaHOM 4Yepe3 Maroe COMpOTUBMEHUN
c 06eunx CTOpOH.

L L
N
PEN PE

3awmwaemoe yctponctso / TK-nnHus

TeJ'IeKOMMyHI/lKaLlVIOHHaFI JIMHNA

Y3WI (ons cunoBbix ceTen)

Cunosas NUHUsS

[a30BbIV pa3psaHUK (HENMPSMOe SKpaHMpPOBaHME)

[a30Bble pa3psaHUKN

CoeguHeHune ¢ ypaBHMBaHMEM NoTeHUManoBs

LvHa YypaBHUBaHUA NoTEHLManoB

[MpsiMoe coeanHeHne ¢ ypaBHUBaHMEM NOTEHUMAnNoB (npea-
NOYTUTENBHO)

[MpoBoasLLMIA 9KpaH TENEKOMMYHMKALMOHHON NUHUA

daza

HewTpanbHbI NpOBOAHMK

HEHEB aan

3alUUTHbIA MPOBOAHUK

Puc. 3.63 YpasHusaHue nomeHyuanoe meaeKkoMmyHUKaUUOHHbIX JTUHUU
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Puc. 3.64 MoHmax monHuesawumHbix bapbepose muna MDP & wkagy yrnpasneHus

3.3.2.2 KoHTponbHO-M3MepuTernbHasa TeXHUKa
KoHTponbHO-M3MepuTEnbHast TEXHMKA Y MPOMBILLTIEHHbIE
CeTV NO3BOMSIOT OCYLLECTBMATL aBTOMATUYECKOe yrnpaBs-
neHve NPOU3BOACTBEHHBIMU NVHUSAMW UMW YAANEHHbIV
KOHTPOMNb pasnuyHbIX A4aTYUKOB N UCMOMHUTENBHBLIX Me-
XaHW3MOB. Ha cerofHsLWHUA AeHb AaHHas TEXHVKa SBNsi-
eTca cepaueM Noboro COBPEMEHHOTO MPOMbILLIIEHHOTO
npeanpuatus. Ee Bbixoa u3 cTposi npueen Obl K 60mnbLIMM
duHaHCOBbIM 3aTpaTtam. [1na npegoTBpaLleHus 3Toro cu-
CTeMbl [OMKHbI ObITb 3aluLLEHbl OT UMMNYTbCHBIX Nepe-
HanpskeHU, 0ByCrOBMNEHHbIX MHAYKTUBHBLIMW U €MKOCT-
HbIMW BBOAAMMU.

os0 il

MonHuesawmTtHble 6apbepbl TKS-B, FRD, FLD, FRD2
n FLD2 3awuwialoT aneKkTPOHHOE KOHTPOSbHO-U3mepu-
TenbHoe obopyaoBaHME OT UMMYMbCHbIX MepeHanpsi-
XeHuin. B obnactsax, roe TpebyeTcs ocobeHHO manas
MOHTaXHas LUMPUHA OJHOBPEMEHHO C GOMbLUMM KOMu-
YECTBOM TMOJIOCOB, MPUMEHSIIOTCA  MOSHMe3aLMTHbIe
6apbepbl Tna MDP.



1 3

RIL
D
F
PE PE

RIL

i i

FRD/FLD

Puc. 3.65: Cxema monHuesawjumHozo bapbepa FRD/FLD

4
1 3
RIL
D
F
PE PE
D
RIL
2 4
FRD 2/FLD 2

Puc. 3.66: Cxema monHue3dauwjumHo2o bapbepa FRD2/FLD2

Tun FRD/FLD (Puc. 3.65)

MonHunesawmTtHble 6apbepbl cepun FRD n FLD, a Takke
MDP cneumansHo pa3paboTaHbl 451 Tak Ha3blBaeMbIX HE
COELIMHEHHbIX C KOPMYCOM (aCMMMETPUYHBIX, C HYNEBbIM
noTeHuuanom) cMcTeM ¢ napHbiMu xunamu. K Hum otHo-
CATCA CUCTEMbI, CUTHarNbHble LMW KOTOPbIX HE WMelT
o6LLero onopHoro noTeHumana ¢ Apyrumu curHanbHbIMU
uensimu, Hanpumep, netnu Toka 20 MA. OTK ycTponcTea
noaxoasT AN YHMBEPCanbHOro NpUMEHeHNs.

Tun FRD2/FLD2 (Puc. 3.66)

MonHunesawmTtHble 6apbepbl cepum RD2 n FLD2 oTHo-
CATCSA K YCTPOWCTBAM 3aLLUMTbl AN NPUMEHEHMS B COeau-
HEHHBIX C KOPMYCOM (CMMMETPUYHbIX, C OnpeAerneHHbIM
noTeHUNanom) O4HOXUMbHbIX CUCTEMAX.

CoeauHeHHble C KOpNycoM CUCTEMbl NPEACTaBMsAOT COo-
f6on curHanbHble Lenu, nMmerowmne obLNA ONMOPHbIN No-
TeHUuman ¢ gpyrMMu CUrHanbHbIMK Lenamu. B Takmx cu-
cTemMax, MOMMMO 3aLUTbl OCHOBHOMO YCTPOWCTBA, MOTyT
ObITb 3aWuLLEeHbl eLlle ABa APYrMX TeENeKOMMYHMKaLNOH-
HbIX NpoBoda. Beibop 6apbepa FRD (c omuyeckon pas-
BA3koN) unu G6apbepa FLD (C MHAYKTUBHOW pa3BA3KON)
3aBUCUT OT 3aLLMLLIAEMON CUCTEMBI.
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R/IL

—

RIL
2 4

Puc. 3.67: Cxema 6a3060U 3auyumel 8 UsmepumesibHol yenu

MpumeHeHne MonHMe3aWMUTHLIX 6apbepoB B U3Mepu-
TenbHbIX Hensax (Puc. 3.67)

Mpu ncnonb3oBaHMM MOMHME3ALWUTHBLIX BapbepoB B 13-
MepUTENbHbIX Lensx HeobXoaumo MpOBEPUTb, SIBMSET-
Cs N OOMNYCTMMbIM MOBbILLEHWE conpoTuBneHus. Mpu
ncnonb3oBaHun GapbepoB cepum FRD n FRD2 B nsme-
pUTENbHbIX LEnsX MOXET BO3HUKHYTb MOBbLILIEHHOE CO-
npoTuBreHne, obycCroBneHHoe pa3sBsi3koN. OTO MOXET
cTaTb NPUYMHON OWNBOK B U3MEPEHUAX C MPUMEHEHNEM
netenb Toka uaMepeHuit. [1o3ToMy B Takux Lensix cre-
AyeT ucnonb3oBaTb MornHuesalwmnTHele 6apbepbl FLD/
FLD2 wnn MDP. Kpome TOro, Heobxoammo npoBeputb
MaKCUMarnbHbI pabovmin TOK, YUTOObI ANEeMEHTbI Pa3BsA3KY
He noABepranncbk TEPMUYECKOMY pa3pyLleHnto, 0bycrnoB-
NEHHOMY NOTEPSAHHOW MOLLHOCTbHO.

Mpn nNpvMeHeHun paspsgHVKOB C  UHTErpPUPOBAHHON
yHKUMEN MHAYKTVBHOCTM ANS PasBA3KM MpU BbICOKUX
nepefgaBaeMblX 4acToTax MPOUCXOAMT 3aTyxaHue Cur-
Hana. MoaToMy Mpu MCMONbL30BaHUN B U3MEPUTENbHbIX
Lensix ¢ BbICOKMMU NepegaBaeMbiMX YacToTamm npeagno-
YTeHWe oTAaeTCs MOHMe3aLWwmnTHbIM 6apbepam ¢ oMuye-
CKMMU 3rNeMeHTaMu pasBA3KM.
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3awuTa oT UMNYNbCHbIX NepeHanpsiXXeHn AN B3pbl-
BOoOMacHbIX 30H (Puc. 3.66)

Bo B3pbIBOOMacHbIX 30Hax 3alumMTa OT UMMYNbCHbIX Mne-
peHanpsikeHuin sBNSeTCa BakHOM TeMoW. 3aecb nen-
CTBYET MNOMOXEHNe O TOM, YTO JOPOroCTosALLas KOHTPOMb-
HO-U3MepuTenbHas TexHUKa AomkHa ObiTb 3awuieHa ot
BO3OENCTBMS MMMYIbCHBIX NepeHanpsiKeHun, obycrnos-
NeHHbIX aTMocdepHbiMU paspsgamn. VIMeHHo 4yBCTBU-
TenbHasi KOHTPOIbHO-U3MepUTENbHas TeEXHUKa, NpoBoaa
KOTOPOW YacTo NPOXOAAT Yepes norns, Hanbonee noasep-
XeHa BNUSAHMIO UMMYMbCHOTO NepeHanpsXeHus unu yaa-
pam MonHuKu. Ha cneaytowem pucyHke, nsobpaxatoLem
npuMmeHeHne nHTepdenca mowHocTbio 20 MA, NpeacTtas-
FIEHO TUMMYHOE YCTPONCTBO KOHTPOSbHO-U3MEPUTENBHON
TEXHUKN.

0-20 mA

3awmeHHasi CTopoHa

Mone

B3apbiBoonacHas 3oHa Ex 1,2

BallyLLeHHbIN AaTumnK

McTouHMK curHana

VHOYKTVBHBIN BBOA MOMEX

Y3WI Ha paTtunke (Hanpumep, FDB)

=l ~HoRof~H 1 -

Y3WI nepepn nctovHmnkom curHana (Hanpumep, MDP)

; Petrol Field Protector
FDB-2/24-M

Art.-Nr. 5088 380

Puc. 3.66: CeHcop c Petrol Field Protector (cm. nyHkm 7 Ha
puc. 3.68)

©)a

Puc. 3.68: lNpumep npumeHeHuss — 3aujuma cueHanbHOU JIUHUU KOHMPOIbHO-U3MePUMenbHOU MexHUKU 8 3oHe EX
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N

Puc. 3.69: 3awuma nodkmoyeHuss ISDN + DSL npu nomowu TeleDefender

3.3.2.3 TenekoMMyHMKaLuma

O6nacTn NnpYMeHeHns TenekoMMYHMKaLUMN CEerogHs pas-
HoobGpasHbl. MHOrMe accouMnpyoT AaHHbLIA TEPMUH UC-
KINOYNTENBHO C Knaccuyeckum tenedoHoM. OgHako ero
CneKkTp 3HauuTensHo wupe. bonee Toro, TepmMnH 0603Ha-
Yaet nepegady nobon nHpopmaumm Npy NOMOLLN TEXHW-
YeCKUX MHMPACTPYKTYP Ha ornpedeneHHoe pacCTosiHME.
Tak, Hanpumep, cdepa BbICOKOCKOPOCTHbIX nepeaad
Mo OMTOBOSMIOKHY TOYHO TakK e OTHOCUTCH K TeMe Tene-
KOMMYHVKaLWIA, Kak 1 oTnpaBka dakca.

TenedcoHHbIe cucTeMbI

MoMMMoO cBOMX MPAMBIX (PYHKLMIA, COBPEMEHHbIE Tene-
(POHHbIE CUCTEMBI YaCTO BbINOMHAT YHKLUUIO UHTEp-
denca ona NOOKNIYEeHUa Apyrux yenyr, Hanpumep, ans
WHTepHeTa. MHoroumcneHHble ycTpoicTea, obecnevnsa-
IolWne Takme MOAKMIoYEeHNsl, COeQNHEHbl C JIMHUEN Ha-
NPSMYIO Y NO3TOMY AOMKHbI BbITh BKIHOYEHBbI B CUCTEMY
3aLLmMTbl OT NepeHanpsikeHun. B cBsau ¢ 6onbLumm pasHo-
obpasnem noaknioyaeMbIx YCTPOWCTB K BbIGOpY CPeacTB
3aLLUMTbl HEOOXOAMMO NOAONTU OYEHb TLLATEMBHO.

CtaHaapTHOe aHanoroBoe Nnogkr4veHue
CTaHpapTHOe aHanoroBoe NoAdkvYeHne He nNpeaocTas-
NSAeT [ONOMHUTENbHbIX YCryr nogobHo apyrum cucte-
Mam. OOnH UM HEeCKOIbKO TenedOHOB COeAMHSIOTCS MO
cxemMe «3Besfa» W npy NocTynarolleM Bbl30BE 3BOHAT
ogHoBpeMeHHo. [ocTtyn K WIHTepHeTy ocyliecTBnsercs
yepes oTaenbHbI MogeM. lockonbKy aHanorooe noa-
KntoveHne 6e3 TEXHUYECKMX akceccyapoB NpeaocTaBns-
€T TONbKO OAWH KaHar, BO BpeMsi TenieddOHHOro pasroBo-
pa gocTtyn K cetn MIHTepHeT OTCyTCTBYET, M HA06OPOT — BO
Bpems paboTbl B IHTEpHETE HEBO3MOXEH TenedOHHbIN
pasroBop.

MopkntoyeHue ISDN (Integrated Services Digital Network
System = undposasi ceTb ¢ UHTErpauunen ycnyr) B otnu-
YMe OT CTaHAAPTHOrO aHaroroBOro MOAKIHOYEHMUST CETb
ISDN ¢ nomoupbto cneumanbHom cuctemsl WnH (SO) npe-
OOCTaBrnsieT 2 kaHana, obecneyrBasi BO3MOXHOCTb Befe-
HUSA OBYX Pa3roBOpoOB OAHOBPEMEHHO. [onb3oBaTtenb Mo-
XeT paboTaTtb B ceT VIHTepHeT BO BpeMs TenedOHHOro
pasroBopa, Npu 3TOM CKOPOCTb Nepeaayn OaHHbIX 30ecb
Bbllle, YeM NpW aHanoroBom nogkntoyeHun (64 kbut/cek
Ha ogHoM kaHane). Kpome Toro, B cetsix ISDN Bo3moX-
Hbl OMNOMHUTENbHbIE YCNYTU, HaNpuMep, nepeksveHne
MeXxay Bbl3oBamu, 06paTHbI BbI3OB U T.4.
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APL

YcTtponctBo ApT. Ne
n TKS-B nnun 5097 97 6

TD-4/I 5081 69 0
E RJ11-TELE 4-F 508197 7

Puc. 3.70: 3awuma aHano0208020 meneghoHHO20 MOOKIOHEHUS

AHanoroBoe nogkntoyeHue (Puc. 3.70)
AHanoroasi TenedoHHas cuctema

» OgHa nuHuA (6e3 CUCTEMHOrO NOAKMYEHMS)

* Huskas ckopocTb nepegayn gaHHbIx (56 KGuT/cek)
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= [ g 9
9 0
£
2] 2] '% D o ij
-
YcTpoiicTBo ApT. Ne YcTpoicTBo ApT. Ne
n TKS-B nnu TD-4/1 5097 97 6 n 1 TKS-B unu TD-2D-V 5097 97 6
5081 69 0 5081 69 8
n 2 ND-CAT6A/EA 5081 80 0 E 2 RJ11-TELE 4-F 508197 7
El [NTBA ND-CAT6A/EA 508180 0
[ 4 | CnnutTep -
E DSL-monem -

Puc. 3.71: 3awuma rnodknroyeHusi ISDN

MoakntoueHne DSL (Digital Subscriber Line = uudpo-
BasA aboOHeHTCKas JINHUSA)

B HacTosiLee Bpemsi Yallle BCero NpMMeHSIETCst NOAKMHo-
yeHne DSL. TenedoHHbIN N TeNeKOMMYHWKaLMOHHbIN
KaHanbl pa3beanHeHbl C MOMOLLbIO CINUTTEpa, U K Tene-
KOMMYHVKaLMOHHOMY KaHany MOAKIOYEH cneumanbHbIv
MOZEeM, KOTOpbIA 4Yepe3 cneuumarnbHyl CETEBYH KapTy
coeanHeH c K. CkopocTb nepegayn OaHHbIX B CETAX
DSL npeBbILlaeT CKOPOCTb aHANOroBOro NOAKIOYEHUS U
cetenn ISDN; oHa nosBonsieT, Takum obpasom, ObICTpyto
3arpy3ky My3blku 1 oUnbMOB U3 ceTu NHTepHeT.

Puc. 3.72: Bawuma DSL+ aHano2o8020 menegoHHO20
MOOKIIOYEHUS

Tak Kak CyLlecTBYHT pasnuyHble BapuaHTbl cetn DSL,
Hanpumep, ADSL 1 SDSL, 1o 06wyt cetb DSL Takke
HasbiBatoT XDSL. Cetb XDSL no3sonsieT ncnonb3oBaTb
aHanoroBble TenedoHbl 6e3 JONONHUTENBHOrO 06opyao-
BaHMWS, a Takke co3gaTtb kombuHaumio ¢ ISDN. B cnepny-
toLLIE cxeMe npeacTaBreHbl BO3MOXHbIE CMOCOOLI 3aLLm-
Tbl TUNNYHoro nogknodeHns ISDN / ananorosoe + DSL.
(Pvic. 3.70-3.74) Bonee oGLWMPHEBIN 0630p MOXHO HaNTK
B Tabnuuax Beibopa.
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MoakntoyeHne DSL B komOMHauum ¢ noagkntoyeHuem ISDN

° ia

YcTponctBo ApT. Ne
H | «sBum 5097 97 6 L~
H 2DV 5081 69 8 I a
ND-CATBA/EA 5081800 B ==l
El |BTBA - P S
n Cnnuttep -
H DSL-mopem -

Puc. 3.73: Bawuma noodknroveHuss ISDN + DSL nocped-
cmeowm TeleDefender

MopgkntouyeHue IP

APL 3
YcTtponctBo ApT. Ne
TD-2D-V 5081 69 8
ND-CAT6A/EA 5081800
ND-CAT6A/EA 5081 80 0

(IP-/ISDN-TenedoH)

RJ11-TELE 4-F 508197 7
(aHanoroBbIn TENeOH)

IP-monem -

Puc. 3.74: 3awuma nodknrodyeHusi IP
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3.3.2.4 BbiCOKO4aCTOTHbIE TEXHONIOTNU

BbicokoyacToTHas TeXHMKa 4YacTo HaxXoAWUT NMpUMEHeHue
B cuctemax 6ecnpoBoaHONM nepepavv MHgpopmaumm, Ta-
KOW KaK pedb, JaHHble 1 BuaeonsobpaxeHus. B gaHHom
pasaerne npueedeHbl Hanbonee N3BECTHbIE TEXHOMOTUN:

GSM

GSM (Global System for Mobile Communications) - rno-
GanbHbIN cTaHaapT UM poBo MOBUNBHOW COTOBOW CBSI-
3n. Obnactb ero NpMMeHeHWs1 B OCHOBHOM COCPeaAOoTO-
YeHa Ha papuoTenedOHHOW CBS3N Mexay aboHeHTamu
MOOUIbHOM COTOBOW CBS3W. [aHHbI cTaHAapT npeana-
raeT Takke BO3MOXHOCTb nepefayn AaHHbIX ¢ yHKUMEn
KOMMyTaLuMmn KaHanoB u naketoB. CtaHgapt GSM 6bin
BBeeH B [epmaHun B 1992 1.

UMTS / LTE

YHuBepcanoHaa MobunbHaa TenekoMMyHUKaLMoHHas
Cucrtema (UMTS) B otnnume ot GSM nossonsieT obecne-
ymBaTb 6onee BbICOKYIO MHTEHCUBHOCTb WHPOPMaLMOH-
Horo notoka. CTaHgapT TPeTbero NnoKoneHus no3BonsieT
nopAepXvBeaTb CKOPOCTb nepefadn nHdopmauun ao 42
M6wuT/c npu ncnonb3oaHnm HSDPA+ 1 go 300 M6uTt B
KOMBMHaUMKN Co CTaHAAPTOM YeTBepTOro nokoneHuns LTE
(Long Term Evolution = gonrospemeHHoe passuTne). LTE
Ucnonb3yeTcs Takke AN NpefocTaBrneHns yenyr wmpo-
KOMOIOCHOW nepefayn AaHHbIX B CENbCKMX PervoHax u
YCTPaHeHUs Tak Ha3blBaeMbIX «BernbiX NATEH» (PermoHbl
C MOAKIIOYEHNEM K KaHany nepeaayy AaHHbIX CO CKOPO-
CTbto MeHee 1 MouT/c).

agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

TETRA

TETRA — ctaHgapTt umMcpoBON TPaHKMHIOBOW paguoCBs-
3u. B nepeBoge c¢ aHrnuiickoro “terrestrial trunked radio®
O3HavaeT «Ha3eMHasd TpaHKuMHroBas paguocesasby. C
AaHHbIM CTaHAapTOM BO3MOXHa He TOMNbKO Kraccuyeckas
nepegada peyn, HO 1 ycnyri no obpaboTke AaHHbIX, CUT-
Hanusaumy n pasmelleHuto. [1oaTomMy OH noaxoauT Ans
MHOFOCTOPOHHEro MPUMEHEHNS. YUpexaeHus n opraHu-
3aumm ¢ pyHKUMsIMU B chepe 6e30nacHoCTH (no-HemeL-
KM COKpallleHHO Ha3biBaeMble BOS) ncnonbaytoT Takke
OaHHbIA CTaHOapT.

GPS

Cuctema rmmobanebHoro nosuuyunoHmnposaHusa  (Global
Positioning System) — cnyTHukoBas cuctema onpege-
NEeHNs1 MEeCTOMOIOXEHMST U CKOpOCTM 0bbekToB. Camoli
M3BECTHON 0ONAacTbio NMPMMEHEHUSI JaHHOW TEXHONOornm
ABNSAOTCA HAaBUrALMOHHbIE CUCTEMbI.

CnyTHukoBoe TB

CnytHukoBoe TB, Takke kak n GPS, ncnonbsyet B Ka-
YeCcTBe TEXHOMNOrMN Nepefayn AaHHbIX CNYTHUKOBYIO CU-
CTEMY U CIYXXUT NS BELLaHWS aHanoroBbiX U UMpoBbIX
TeneBU3MOHHbIX NporpaMmMm. [na npvema curHana tpeby-
HOTCS CMYTHUKOBAsi aHTEHHA W CMyTHUKOBbLIN KOHBEPTEP
LNB (Low Noise Block), npeobpa3sytowmii 4actoTbl cnyT-
HWKOBOW CBSI31 B YACTOTbI, KOTOPbIE MOTYT UCMOMb30BaTh-
Cs1 KoaKkcuanbHbIMU Kabensamu.
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Puc. 3.75:KoakcuanbHoe Y3UI ¢ 2a3o8biM pa3psiOHUKOM

3TN YyBCTBUTESNbHbLIE BEICOKOYACTOTHbLIE CUCTEMbI JOMK-
Hbl ObITb 3alUMLLEHbl OT TOKOB MOJSTHUM WU UMMYSbCHBIX
nepeHanpsbkeHun. B gaHHoM crnyvae MoryT npuMeHsiTb-
Cs1 KoakcuarnbHble pa3psgHVKA MMAYMbCHbIX NepeHanps-
xeHunt DS ot OBO BetrtepmaHH. OHU XapakTepuaytoT-
Ccsl ONTMManbHbIMW NapaMeTpamu nepegadn OaHHbIX C
HU3KMMK MoKas3aTensaMmn 3aTyxaHust U nocrnenoBaTeribHO
NOACOEAMHSIOTCA K NyTK nepedadn AaHHbiX. OHM npume-
HUMBbI 115 BCEX TUMOBbIX NOAKMOYEHMI. [oBOPS 0 Koakcu-
anbHbIX pa3psgHvKax, pasnuyaloT Mexay paspsagHukamm
MMMNYIbCHBIX NepeHanpsikeHWn ¢ ra3oBbIM pa3psagHUKOM
M C TexXHomnoruemn «namonal/4».

KoakcuanbHble pa3pssgHUKUM UMMMYJSIbCHbIX NepeHa-
NPS>XeHUM C ra3oBbIM pa3psAsaHUKOM

MepBbIi BapuaHT - KoakcuanbHble paspsagHVKU UMMNYyIb-
CHbIX MepeHanpsKeHUn ¢ ra3oBbiM paspsgHukom. (Puc.
3.75) Mo HMM BO3MOXHA nepefada AaHHbIX C YaCTOTOW
oT 'y Ha nocT. Toke. OHM COBMECTUMbI NMOYTU CO BCEMMU
LWTENcenbHbIMM cuctemamu. Moatomy obnactu mux npu-
MeHeHus1 pa3HoobpasHbl. Kpome Toro, B criyvae gedekra
rasoBbIfl pPa3psgHUK MOXHO 3amMeHuTb. M3-3a cBoen em-
KOCTW ra3oBble paspsgHuKK BCE Xe MMEKT OrpaHuyeHunst
B CBOEM Monoce nponyckaHus: Tak, npegenbHasa yactora
B HaCTOALLUMIA MOMEHT cocTaBnseT oK. 3 ['Tu. Takum ob-
pasom, HeBo3MoxkHa nepegada WLAN-curHanoB no ctax-
aapty 802.11n ¢ yactoton go 5,9 I'u.
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Puc. 3.76: KoakcuansHoe Y3UI ¢ mexHomnoauel «nsamboa/4»

Pa3psagHUK MMNynbCHbIX NepeHanpsiKeHUn ¢ TEXHO-
noruven «namoaal4»

[pyrov BapnaHT - paspsaaHUK/M MMMYMbCHbIX NepeHanps-
KEHWU ¢ TexHonornen «naméaa/d». (Puc. 3.76) OaHHble
paspsaHUKM SBMRSKOTCA MNONOCOBbIMY (OUBTPaMK 1 Npo-
MycKawT TONMbKO OMpeAeNneHHbI AnanasoH YacTtot. [Ons
CWrHanoB 3a npegenamy NogaepXxMBaemMoro guanasoHa
4YacTOT JaHHbIA TN paspsiaHUKOB NPeACTaBnsieT cobon
ranbBaHM4Yeckoe KOpoTKoe 3amMblkaHue. [TpenmyLuecTsomM
OaHHOW TEXHONOorMn ABMSIETCA NOAAEP)KKA YacToT A0 6
My M OYeHb HU3KMIA YPOBEHb 3aLUUTbI OT MMMYSbCHbIX
nepeHanpsXeHun, coctaensowwmin Bcero ok. 30 B. Kpome
TOro, OHW MOYTK He TPeBYIOT 3aTpaT Ha TexHuyeckoe 06-
CrnyXvBaHue, T.K. MPUMEHEHNE Fa30BOro pa3psifHUKa He
TpebyeTcs.

VX HemocTaTKOM £BNSIETCA HEBO3MOXHOCTb nepegayn
nMTarLwero HanpsaXeHuna Ha CUrHalibHyr JIMHUKO, a Tak-
Xe orpaHun4veHue obnactn Ucnonb3oBaHUs B OCHOBHOM
TOJIbKO OAHMM TNMpPUMEHEeHnem, B 3aBUCUMOCTU OT TOrO,
HaxoOAaTcst MM HeobXxoAMMble YacTOThbl B npegenax noa-
OepxmBaemMmoro amanasoHa 4acTtoT.



CtaHAapThl NO MONHUE3ALUTE aHTEHHbIX YCTaHOBOK
B cooteeTcTtBUM ¢ IEC 62305-3 mayTa aHTEHHbI Ha Kpbl-
LUe CTPOUTENBHOTO COOPYXEHUS A0MmKHa ObiTb coeanHe-
Ha C MOMHWENPUEMHUKOM TOfIbKO B TOM cCrydvae, ecnuv
aHTeHHasi yCTaHOBKa He HaxOAMTCS B 30He 3alUTbl MOI-
HMenpueMHuka. [lna orpaHnyYeHns UMNyrbCHbIX NepeHa-
NPSKEHWIN JOMKHbI ObITe ycTaHoBMeHbl Y3UTT.

Ha cneaytowem pucyHke 3.77n3obpaxeHa cxema peanmu-
3aLMK 3aLUTbl aHTEHHOW YCTaHOBKMU:

10:
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LPZ 0a

LPZ 1

|_PAS |
(] a T

_L_ l I

LvHa YpaBHMBaHUA NoTeHUUanoB (CVIJ'IOBaﬂ N TEeNeKOMMYHU-
KaunoHHaA TeXHI/IKa)

KoakcuarnbHble yCTpOMCTBa 3alUmThbl (BapuaTUBHbLIE)

OKpaHMpOBaHHOE 34aHue

[MepenatoLyee ycTpoicTBO/MPUEMHUK

BHeluHW BbIBOA,

®yHOaMEHTHBIV 3a3eMnuTenb

AHTEHHa

JInHua anekTponepeaayn

TeJ'IeKOMMyHI/IKaLl,I/IOHHaFl JINHUA

KoakcuranbHbIl NpoBoz

BB NAN B

MOJ'IHI/IeI'IpI/IeMHVIK C pasgenuteribHbIM UHTepBariom (S)

Puc. 3.77 3awjuma aHmeHHoU ycmaHOo8KU
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Bnarogapsi M3onMpoBaHHOMY MCMOMHEHMIO MO aHTEHHOMY
npoBoAy He NpoxoguT Tok MonHuu. (Puc. 3.78) Ycnosuem
ABMSIETCA COON0AEHNE pasnenuTenbHOro nHTepeana (s).
Y BXoAa 34aHus NUHWUA 3nekTponepenayn U TeNekoMmy-
HWKaUWOHHAs NTMHWUS OOMMKHbI ObITh BKITHOYEHbI B YPaBHU-
BaHMe NOoTeHLManoB MonHvesawuTbl. [pu npsiMom yaape
B M30SIMPOBAHHBIN MOMHUENPUEMHUK B pe3ynbTaTte yBe-
NMYeHns NoTeHUMana Ha 3a3eMnuTere, a Takke pasnuy-
HbIX CUCTEM 3a3eMIIEHNS MOTYT BO3HUKHYTb TOKU MOJTHUM
Ha kabene. B gaHHOM crnyyae HeobxoaMMo LieneHanpas-
NIEHHO YCTaHaBMMBaTb MOJTHUE3ALUTHbIE Pa3PSIAHUKN.
[na npepoTBpalleHns NepekpbITUIA ¢ 3KkpaHa kabens Ha
CUTHamnbHY0 JIMHWUIO MOMHUE3ALLMTHBIN paspsaHuK ypaBs-
HVMBaET NOTeHLMarnbl 3KkpaHa U CUrHanbHOW NUHUN.

LLinHa ypaBHMBaHMWS NMOTEHLMAMOB (CUIIOBasi U TENEKOMMYHU-
KaLUMOHHas TexHMKa)

KoakcunarnbHble yCTponcTBa 3almnThbl (BapuaTuBHbIE)

OKpaHMpOBaHHOE 34aHune

[MepepatoLyee ycTpoicTBO/MPUEMHMK

BHelHun BbIBOA,

dyHOAMEHTHBIV 3a3emMnuTenb

AHTEHHa

JIvHns anekTponepegayn

TeJ'IeKOMMyHI/IKaLWIOHHaﬂ TNTINHUA

KoakcunanbHbIn npoBog

h~ LPZ 0,

BEQQRRB0AaN B

MornHuenpremHuvk ¢ pasgenuTenbHbIM MHTEPBAromMm (s)

Jo

u 200 m |I__
e i OUg_

Puc. 3.78: UsonuposaHHas MonHue3awjuma Ha aHmeHHOU ycmaHo8Ke U 8 pasnuyHbIX cucmemax 3azemieHus: 200 m
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CnyTHukoBble cuctemsbl (Puc. 3.79)

CnyTHMKOBbIE CUCTEMbI U aHTEHHbl OTHOCATCA K 00b-
eKTaMm, KOTOpble 4acTO YCTaHaBMMBAKTCA Ha Kpbille
N UCTONHSAOTCS B KayeCcTBe OTKPbITbIX OOBHLEKTOB pPSAOM
C MOMHMENPUEMHbBIMY CTEPXKHAMU. IMeHHO no aTon npu-
YMHEe Takme YCTaHOBKU AOMKHbI ObITh 3alUMLLEHbI OT Nps-
MbIX yOApOB MOSfHMM MOCPEACTBOM MOJSTHUENPUEMHbIX
CTepXXHeWn, 4Tobbl NHaYe camnM He cTaTb MONHMenpueM-
Hukamn. B ngeansHom criydyae no KOMMNOHOBKE CUCTEMbI
MOSHMEe3alUNTbl CMYTHUKOBAas aHTeHHa [OfKHa Haxo-
ANTbCA B Npefenax 3aliMTHOro yrrna MOfHUEeNpUeEMHOro
CTepxHs1. B Takom cnyvae onacHOCTb nonagaHus npsamo-
ro yaapa B CNyTHWKOBbIE JIMHUWN UCKINOYeHa.

agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

Tem He MeHee, npv ydape B MOMHUENPUEMHBIN CTep-
XKEeHb MPOUCXOAUT BBOA MMMYMNbCHbLIX NepeHanpsiKeHnn.
OTN nepeHanpsiKeHUss MOTYT HAZAEXHO OrpaHUYUBaTLCH
[0 ypoBHsi, 6e3onacHoro Ans 3almLlaeMoro yCTponCcTBa,
K npumepy, npy nomowmn Y3UM, Hanpumep, TV 4+1 npo-
n3eoactea OBO beTrtepMaHH (4N 3awwmTbl, HanpuMmep,
MyrnbTUKoMmyTatopoB) unm FC-SAT-D (ana  sawmTsl
TB-ycTporicTtea). BaxHbiM ycrioBuem siensietca cobnio-
AeHne pasgenuTenbHOro nHTepeana (S) Mexay MorHue-
NPUEeMHbIM CTEPXXHEM U aHTEHHOWN yCcTaHOBKOW. Ha cne-
AyloLeM pUCYHKe npefcTaBrneHa cxema MOrnHMe3amThbl
W 3aLUTbl CMYTHUKOBOW @aHTEHHbl OT UMMYMbCHbIX nepe-
Hanps>KeHNN:

nEWh

YctponctBo ApT. Ne
n LLinHa ypaBHMBaHMA noTeHumanos, Hanpuvep, OBO 1801 VDE 5015650
n KoakcuansHoe Y3WI, Hanpumep, TV 4+1 5083400
n YCTPONCTBO BbICOKOYYBCTBUTENBHOM 3aLLMTbI AN CMYTHUKOBbIX 5092 81 6
n 230 B noasogos, Hanpumep FC-SAT-D ot OBO

Puc. 3.79: Cxema 3awumsl criymHUKo8ol aHmMeHHbI U MO/THUe3awumal 30aHusi
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YctpoiucTBO ApT. Ne
n LLinHa ypaBHMBaHMSA noTeHumanos, Hanpuvep, 1801 VDE ot OBO 5015650
E KoakcuanbHoe Y3WI, Hanpumep, TV 4+1 5083 40 0
YCTPONCTBO BbICOKOYYBCTBUTENBHOM 3aLUMUThI A CMYTHUKOBBIX 5092 81 6

1 230 B nogeogos, Hanpumep OBO FC-SAT-D
n MonHuesawutHbIi paspsgHuk DS-F ot OBO 5093 27 5/ 5093 27 2
B 3asemreHne aHTeHHbl 4MM?, Meab -
ﬂ B3azemnsiowmii npoBoa He MeHee 16MM?, Meab -

Puc. 3.80: IHOyKyus nepeHarpsiXeHusi 8 CriymHUKosyto cucmemy

3a cuer cornacoBaHMsi KOMMOHEHTOB MOJSTHUE3aLLMTbI U
3alWmnTbl OT UMNYNbCHbIX nepeHanpﬂmeHMVl TOKM MOJTHUU
N nepeHanpsaXeHnda MOryt HadeXHO OTBOAUTLCA. Ecnn
B 30aHUN OTCYTCTBYET BHELUHAA MOJIHMe3auwmnTa, To n3-3a
OTKprTOVI YCTaHOBKU CI'IyTHVIKOBOIZ CUCTEMbI cyLlecTByeT
OnacHOCTb nonagaHunAa npAaMoro yaapa, Takke Kak U angd
MOJTHMENPUEMHOIO CTEPXHA. Mo aton npuynHe OO0JMKHa
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OOMOSMHUTENBHO YCTaHaBMNMBAaTLCS 3awmuTa OT MMMNySb-
CHbIX MepeHanpsPkeHNiA ¢ MONMHUE3ALLMTHBIMU paspsiaHK-
kamu knacca D1. MomMrMo 06bIYHOIO 3a3eMNeHNs aHTEHHBI
npv NOMOLLM MeAHOro kabensi ceueHnem 4mMm?, aHTeHHasi
yCTaHOBKa JOKHa ObITb JOMNONMHUTENBHO COEAMHEHA Npw
NMOMOLLM 3a3eMNSIOLLEr0 MEAHOMO NMPOBOAA CEYEHMEM He
MeHee 16 MM? C rmaBHOW 3a3eMNAoLLEN LLUMHOW.



3.3.2.5 UHdhopmaumoHHasa TexHUKa

O6nactb NpMMEHeHUsT MHPOPMALIMOHHOM TEXHUKN 06-
wupHa. OHa oxBaTblBaeT pa3HoobpasHble cepbl, HAYK-
Hasi C NpOCTON yCTaHOBKM NpuHTepa Ha [MK 1 3akaH4ynBas
paboTol CNOXHbIX BbIYUCIUTENBHBLIX LIEHTPOB C HECKOSb-
KAMU TbICAYaMmn KnveHToB. [py 3TOM Hes3aBWCUMO OT
haKTMYECKN NMEIOLLErocs cueHapus NpMMeHeHne 3aLm-
Tbl OT MUMMYMbCHbLIX NepeHanps>KeHUN AOMMKHO TLiaTemNb-
HO MMNaHMPOBAaTbLCH C Yy4ETOM NHTEePdENCOB OaHHbIX.

Ethernet

Ha cerogHawHum geHb Ethernet asnserca ctangapTHon
TEXHONOMMEN B CETEBLIX BbIYUCIUTENbHBLIX CUCTEMAX.
CneumdunumnpoBaHHas CKOPOCTb Nepeaadn AaHHbIX B Ha-
cToALWmMIA MOMeHT cocTaBnsieT ot 10 Mout/c go 10 'ouTt/c.
Mepepaya gaHHbIX obecnevnMBaeTcs Kak MO Knaccuye-
CK/M MeAHbIM NPOBOAAM, Tak U MO ONTOBOMOKOHHbLIM K-
HUAM. B AaHHbIV cTaHOapT Takke BKAYEHbl KabenbHble
1 wTencernbHble PopMbl, Hanpumep, nogknoyeHns RJ45.

UHTepdpencol

BHeluHVe ycTponcTBa (MpUHTEPbI, CKaHepbl 1K ynpas-
nsoLwme yCcTponcTaa), ynpaensemble Yepes nocrefosa-
TernbHble UMK napannenbHble MHTepdencol, HeoBXoaMMo
BKITIOUUTb B OOLLYIO KOHLUENUUIO 3aLnTbl OT NepeHanps-
XEeHUN.

CywiecTByeT 6onblLuoe pa3Hoobpasne uHTepdencos ans
pasnu4yHbIX 0bnacTen NPUMEHEHWS: OT MarucTpanen ans
TENEeKOMMYHUKALMOHHbBIX CUCTEM U OOMEeHa [AaHHbIX [0
NMPOCTbIX KOHEYHbIX YCTPOWCTB, TaKUX Kak MPUHTEP Win
ckaHep. KomnaHua OBO BbettepmaHH npegnaraet nosn-
HbI KOMMMEKC 3alUTHbIX YCTPOWCTB, KOTOpblE O4YEHb
nerko ycTaHaBMnMBalTCs B 3aBUCMMOCTM OT TUna npume-
HEeHUs.

* UnTepdhenc RS232

RS232 aensetca ogHMM M3 Hambornee pacnpocTpaHeH-
HbIX MHTepdencoB. OObIMHO OH MCMOMb3YeTCsl, Hamnpu-
Mep, AN MOAEMOB U ApYrux nepudepunHbIX YCTPOWCTB.
OpHako 9TO MOAKMYEHME YXe BbITECHEHO MHTepden-
com USB. Ho gns ynpaensaoLwmx yCTpoONCTB NO-NpexHe-
My 4acTo npuMeHsieTcst ctaHgapt RS232.

agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

* UHTepdhbenc RS422

RS422 saBnsetca nocnegoBaTeribHbIM BbICOKOCKOPOCT-
HbIM CTaHAaPTOM, KOTOPbIV NPUIrOAEH ANs CBSA3N MeXay
aboHeHTamu, ecnm nx 4ncrno He npesbiwaet 10, 1 Bbl-
NosniHeH B popMe LWrHbI. Cuctema MOXET UCMONb30BaTb-
Csl MaKCUMyM Ansi 8 TENEKOMMYHUKALMOHHbIX JIMHUIA, Npw
3TOM 2 NMHUK BCerga UCMornb3ylTes B Ka4ecTBe nepeaa-
HoLwen n NpUHUMatoLLLen NMHUN.

* UHTepdcpennic RS485

MarnctpanbHbii  UHTepdenc RS485 HesHaunTenbHO
otnnyaetca oT RS422. PasHuua 3aknoyaetca B TOM,
4yTo RS485 no3BonsieT C MOMOLLbO OOQHOrO MPOTOKOMa
NOAKMIOYNTE HECKONbKO OTMpaBuUTENen u nonydartenemn
(mo 32 aboHeHTOB). MakcuManbHasa AfiMHa 3TOro Maru-
CTpanbHOro WHTEpdenca npu MCMONbL3OBaHUM BUTbIX
nap cocraengeT okono 1,2 KM npu CKOPOCTU nepegayv
AaHHbIX 1 MBuT/c (B 3aBMCUMOCTI OT NocrnefoBaTernbHbIX
KOHTPONIepos).

* Cuctema TTY

B otnuume ot RS232 unu gpyrnx nocnegoBaTtenbHbIX UH-
TepdericoB cuctema TTY He ynpaBrsieTcsi HanpshKeHu-
€M, OHa NnocTaBnseT NoaBoauMbIA Tok (4-20 MA). Takum
06pas3om, AnvHa NPOBOA4A MOXET JOCTUraTb HECKOSbKUX
COT METPOB.

* UHTepdpenc V11
V11 — HemeLKkoe 0003Ha4eHne ansa nHtepderca RS422,
HO amepuKaHCKoe Ha3BaHWe UCMOoSb3yeTCca Yalle.

* UHTepdpeiic V24

V24 — HemeLkoe o6o3HaveHue ans nHtepderica RS232,
HO aMepVKaHCKoe Ha3BaHVe UCMOoNb3yeTcs Yalle.
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CTpyKTypMpoBaHHas Npokyagka kabenen
CTaHgapTom MO CTPYKTYPMPOBaAHHOW Mpoknagke kabe-
nen pernameHTMpyeTca peanusaumsi YHUMBEpCarbHOW
npoknagkn kabenbHon cetn 3gaHusa (YIK3). Mpu stom
CMNOBO «yHMBeEpcarnbHas» NogyYepKkuBaeT HEUTParibHOCTb
npoknagkn kabenewm B NpUMEHeHUU. ATO O3HAYaET, YTO
kabenu npoknagbiBalTCA He TONMbKO AN OnpeneneH-
HOW cnyxObl, HAaNpMMepP, UCKIYUTENBHO ANS CETEBbIX
COEOMHEHUI, HO TaKkKe AN MHOTUX APYTUX PasnnyHbIX
cnyx6 (peyb, OaHHble, ayguo, TENEKOMMYHUKALMOHHbIE
CTaHLUMM, TEXHMKA U3MEPEHUSI, YNPABIEHNS U PErynnpo-
BaHus, ...). [MpenmMyLLecTBO Npy STOM 3aK04aeTCs B TOM,
YTO MPUMEHEHNE MPOBOAA MOXHO NErko U3MeHuTb 6e3
NULWHKUX 3aTpaT N HeO0BXO4MMOCTM MPOKNAaLKN HOBbIX Ka-
Oenen. [JaHHbIN CTaHOapT HOPMUPYETCS B COOTBETCTBUN
co ctaHgaptom CENELEC EN 50173-1.

MepsuyHas npoknagka kabernbHomn cet

BropuyHas npoknaaka kabensHoii cetu

TpetuuHas npoknaaka kabenbHoii ceTun

OP: OtaxHbIn pacnpegenuTens

BoBaNne

P3: Pacnpenenutens 3aaHus

Puc. 3.81 OcHogHOU npuHyun cmpykmypupogaHHoOU rnpoknadku kabenbHol cemu
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CTpyKTyprpOBaHHas npoknagka kabenbHoW ceTu nop-
pasgensieTcs Ha Tpy yyacTka:

1. MepBuYHaa npoknagka kabenbHOW ceTn
MepBryHasa npoknagka kabenbHOM CeTU CNyXUT Ans co-
eOQNHEeHNs1 KOMMMeKCcoB 34aHus (Mo ropusoHTanu). Tou-
KO NMpucoeavHEeHns ABNSETCs pacnpeaenutens 3aaHus
(P3). Kputeprem nepBrYHOM NpOKIagkn kabenbHom cetn
MOXeT OblTb GOMbLLIOE PACCTOSHUE MEXAY PasfMYHbIMU
YacTaMU 34aHns. BaxHyto ponb UrpaeT Takke CKOPOCTb
coeavHeHns. [nsi BO3MOXHOCTU peanv3auun BbICOKOW
CKOpPOCTU Mepefayn Ha AaHHOM YyyacTKe 3ayacTyl B
Ka4yecTBe NMHUM nepedadn OaHHbIX UCMONb3yeTcs ONnTo-
BOJTOKOHHAsi TexXHomnorus, T.K. oHa obecnevnBaeT Gonee
BbICOKYI0 CKOPOCTb Mepefayun AaHHbIX, YeEM MefHble Ka-
0enu, n K TOMy e yCToM4YMBa K NMOMexam CO CTOPOHbI
3MEKTPOMArHUTHbLIX UMMYMbCOB.

2. BropuyHas npoknagka kabenbHou cetu

B kayecTBe BTOpU4HOW Npoknagku kabenbHom cetn obo-
3HavaeTcsl coedVHeHue OTAEeNbHbIX 3Taxeln 34aHus (nNo
BepTMKanu). dTaxHble pacnpegenvteny HanpsiMyto CBs-
3aHbl C pacnpefenuTeneM 34aHusa M npeanaralT OgHO-
BPEMEHHO BO3MOXHOCTb MOAKMOYEHUS AN pasfnyHbIX
OKOHEYHbIX YCTPOWCTB WU MPUCOEAUHUTENbBHBIX KOro-
Ook. B kayecTBe NMHUM nepegayn faHHbIX Takke 1 30ecb
UCMOMb3yeTCs ONTOBOMOKOHHAsA TEXHOMOIMS.

3. TpeTnyHas npoknagka kabenbHom ceTun

B kayecTBe NuMHWMM Nepefayn OaHHbIX 30eCb B KayecTBe
ansTepHaTUBLI K MEAHOW Npoknaake kabenbHom ceTn nc-
nonb3yeTcsi ONTOBONIOKOHHas TexHonorusi. [Mpoknagka
kabernbHOW ceTn, peanvdyemas B npegernax ogHoro ata-
a OT OKOHEYHbIX YCTPOWCTB WMU MPUCOEOUHUTENbHbIX
KOMNOAOK K 3TaXXHbIM pacnpeaenuTensm, Ha3blBaeTcs Tpe-
TWYHOW MpOKNagKon kabenbHOW ceTn (MO ropusoHTanw).
3[ecb NPUMEHSIOTCS pasnuyHble NNHUK Nepefayn AaH-
HbIX. Mpy HanNM4YMM aboHEHTCKOrO OMTOBOMOKOHHOMO Ka-
Hana («fi ber to the desk») onToBoNnokoHHOE coeauHeHne
pacnonaraeTcsi Mexzay STaxHbIM pacnpegenutenem u
OKOHeYHbIM pacnpegenutenem. Hanbonee pacnpocTtpa-
HEHHbIM BCe e SIBMSEeTCs TpaguLMOHHOE CcoeauHeHue
npu NOMOLLM BUTOW Napsbl.

aBa 3 | Cuctema BHyTpeHHelN MOSTHUe3alWnTbl

[na obecneveHns ncnpasHon n 6ecnepeboiiHoi paboThl
OAHHOW WHppacTpykTypbl AOmkHa OblTb ycTaHoBMNeHa
MOSHMEe3alMTa U 3aWwmta oT MMMNYNbCHbLIX NepeHanps-
*eHun. OcobeHHo TaM, rae 3aaHue OCHaLLEHO CUCTEMON
BHELLHEeN MOMNHMe3aLUnThbl, ONacHOCTb, UcxoasLlasa oT To-
KOB MOMTHMM 1 UMMYSbCHbIX NepeHanpsbkeHnin, ocobeHHo
Bbicoka. Mpu HecobnoaeHUn pasgenuTenbHoOro MHTepBa-
na (s) MOryT BO3HUKHYTb NEPEKPbITUS C BHELLUHErO TOKO-
OTBOJa Ha BHYTPEHHME NpoBOAA, Hanpumep, B npeaenax
opHoro kabernbHOro kaHana, KoTopble MpoKnagblBakTCcA
BOOJb CTEHbI 3AaHUS.
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Puc. 3.82: lNpuHyunuansHas cxema pacrnpedernieHus moka MOHUU U nepeHanpsikeHul 8 30aHuu co cmpyKmypuposaHHoU
rpoknadkol kabenbHol cemu

[MepBuyHasi npoknazka kabenbHow ceTn

BTopuyHas npoknagka kabensHom cetn

TpeTuyHasi Nnpoknazgka kabenbHow cetn

OP: OtaxHbI pacnpegenutens

P3: Pacnpegenutens 3gaHuns

3aLyuTa oT MMMYNbCHBIX NepeHanps>KeHnin

JIHWM nepefayn faHHbIX (OpaHXeBbIV LIBET)

BHeluHs8 MonHuesalmTa (cepbii LiBET)

ofl-li~fofof-HH~H-

MHAOyKTVBHBIN BBOA

Os0 D



MopkntoveHne NepBUYHON MPOKNaAkM KabernbHoOW CeTu
K pacnpegenurento 3gaHusi, a Takke COeguHEHUs OT
pacnpegenuTens 34aHus K 3TaXHOMY pacnpeaenuTento
OOMKHbI ObITh 3aLyMLLEeHbl TOMLKO B TOM Criyyae, ecnm
B KayecTBe MNpPOBOAOB MPUMEHSIOTCA MeaHble kabenw.
MckntoyeHne cocTaBnsatT onTudeckme kabenu ¢ mertan-
NINYECKNMU SNIEMEHTAMU, HANPUMEP, C 3aLLMUTON OT Ipbl-
3yHoB. OHM Takke MOryT cnocobCcTBOBaTbL BBOAY TOKOB
MOSTHUN W MEPEHanpPsKeHUn B 34aHuve. AT MeTannu-
YecKkune 3NEMEHTbl JOIMKHbI ObiTb CNOCOBOHbLI BblaepXaTb
HarpysKy no TOKy MOJTHUW MpKW NOAKMOYEHNN K YpaBHVBa-
HWIO NOTEHLMAnNoB.

Crnegytowme n3obpaxkeHnsi NokasbIBakoT, Kak yCTpoONCTBa
sawmTtbl cetn Net Defender ot OBO mMoryT npumeHsATb-
csl 4nsa 3aWnThl CETEBOM MHMPACTPYKTYPbl U OKOHEYHbIX
YCTPONCTB:

Puc. 3.81 PekomeHOayusi rno 3awjume Ha KOMMymamope
C KoMMymauyuoHHoU naHernbto. Y3UIT 3azemneHbl 4Yepe3
U-o6pa3sHyto WwuHy.
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/
adr
Puc. 3.82 PekomeHOauusi rno 3awjume Ha OKOHEYHOM
ycmpoticmee.

[ns yOepxaHusi HU3KO20 ypoeHsi 3awumsl Y3UI ucrionb-
3yem 8 Kadecmse PE-coeduHeHusi 3aujumHbil MpO8OOHUK
kopniyca K
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Tabnuua BbIOOpa yCTPOMUCTB 3alUTbI OT NepeHanpsaxeHn ans
BbICOKO4YaCTOTHON, BuAeo- n TB TexHuku

TexHonorusa Pasbem/ 3awmueHHble | [lnanasoH Tun Tun coeamHeHus | ApT. Ne Bup 3awmTtHOroO
coefMHeHne nposoaa yacTtoT 3alwmUTHOrO ycTpoicTBa
ycTpoucTBa
CATV F 1 0-341T1Ty DS-F lwTekep/rHe3no 5093275 KOMOBUHMPOBaHHOE
rHesgo/rHesno 5093 27 2 KOMGUHMpPOBaHHOE
DCF 77 SMA 1 0-3,7TTy DS-SMA rHesno/rHesno 5093277 KOMBUHMpPOBaHHOE
BNC 1 0-2,2TTy DS-BNC LwTekep/rHe3no 5093252 KOMBUHMPOBaHHOE
rHesgo/rHes3no 5093236 KOMBUHMpPOBaHHOE
LTekep/lwTEKep 5093260 KOMGUHMpOBaHHOE
DCS 1800 SMA 1 0-3,71Ty DS-SMA rHesno/rHesno 5093277 KOMBUHMPOBaHHOE
N 1 0-3ITy DS-N LwTekep/rHe3no 5093996 KOMBUHMPOBaHHOE
rHesno/rHesno 509398 8 KOMGUHMpPOBaHHOE
BNC 1 0-2,21Ty DS-BNC LwTekep/rHe3no 5093 252 KOMBUHMpPOBaHHOE
rHe3no/rHesfo 5093236 KOMBUHMpPOBaHHOE
LwiTekep/wTekep 5093260 KOMGUHVMpPOBaHHOE
7116 1 0-3ITy DS-7 16 LwTekep/rHe3no 5093 17 1 KOMBUHMpPOBaHHOE
DOCSIS F 1 0-341T1Ty DS-F LwTekep/rHe3no 5093275 KOMBUHMPOBaHHOE
rHesgo/rHesno 5093 27 2 KOMGUHMpPOBaHHOE
DVB-T/ F 1 0-3,41T1Ty DS-F LwTekep/rHe3no 5093275 KOMBUHMpPOBaHHOE
HasemHoe rHe3fo/rHe3no 5093 27 2 KOMBUHUPOBaHHOE
Bewanme F 1 0,5-2,81Ty TV4+1 rHesao 5083400 BbICOKOYYBCTBUTENbBHOE
DVB-T-2 N 1 0-6TTy DS-N-6 lwTekep/rHe3no 5093998 KOMGUHMpOBaHHOE
PapgunoyctaHoskun | UHF 1 0-1,31Ty S-UHF LwTekep/rHe3no 509302 3 KOMBUHMpPOBaHHOE
rHesno/rHesfo 5093015 KOMBUHMpPOBaHHOE
BNC 1 0-2,2TTy DS-BNC LwTekep/rHe3no 5093252 KOMBUHMpPOBaHHOE
rHesno/rHesno 5093 236 KOMGUHMpOBaHHOE
LuTekep/lTekep 509326 0 KOMGUHMpOBaHHOE
N 1 0-3ITy DS-N LwTekep/rHe3no 5093996 KOMBUHMpPOBaHHOE
rHesno/rHesno 509398 8 KOMGUHMpOBaHHOE
SMA 1 0-3,7TTy DS-SMA rHesno/rHesno 5093277 KOMBUHMpPOBaHHOE
7116 1 0-3ITy DS-7 16 LuTekep/rHe3no 5093 17 1 KOMOUWHMpPOBaHHOE
F 1 0-34T1Ty DS-F LwTekep/rHe3no 5093275 KOMGUHMpPOBaHHOE
rHesno/rHesno 509327 2 KOMBUHMPOBaHHOE
TNC 1 0-4TTy DS-TNC lwTekep/rHe3no 5093270 KOMBUHMpPOBaHHOE
GPS SMA 1 0-3,7TTu DS-SMA rHesgo/rHesno 5093277 KOMGUHMpPOBaHHOE

BNC 1 0-2,21Ty DS-BNC lwTekep/rHe3no 5093252 KOMBUHMPOBaHHOE

rHesno/rHesfo 5093236 KOMOBUHMpPOBaHHOE

LwiTekep/wTekep 5093260 KOMBUHMPOBaHHOE

N 1 0-3ITy DS-N lwTekep/rHe3no 5093996 KOMGUHMpOBaHHOE

rHesno/rHesno 509398 8 KOMBUHMpPOBaHHOE
7/16 1 0-3ITy DS-7 16 LwTekep/rHe3no 509317 1 KOMBUHMPOBaHHOE
TNC 1 0-4TTy DS-TNC LwTekep/rHe3no 5093270 KOMGUHMpOBaHHOE
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Tabnuua BbIOOpa yCTPOMUCTB 3alUTbI OT NepeHanpsaXXeHMn Ans BbICOKO-
YaCTOTHOM N BUAEOTEXHUKU, CUCTEM CNYTHUKOBOIO TeneBuaeHuns

TexHonorus Pasbem/ 3awmweHHble | inana3oH Tun Tvn ApT. Ne
coeAnHeHue nposoaa yacTtoT 3alUTHOTO | coeANHEHUA
ycTpoWcTBa
GSM 900/1800 | SMA 1 0-3,7TTy DS-SMA rHe3go/rHe3no 5093277
BNC 1 0-2,2T1Ty DS-BNC lwTekep/rHe3fo 5093 25 2
rHesno/rHesno 5093236
wrekep/wTekep | 509326 0
N 1 0-3TTy DS-N LwTekep/rHe3no 5093996
rHesno/rHesno 5093988
TNC 1 0-4TTy DS-TNC LwTekep/rHe3no 5093270
7116 1 0-3TTy DS-7 16 LwiTekep/rHe3no 509317 1
LTE SMA 1 0-3,7TTy DS-SMA rHespgo/rHe3no 5093277
N 1 0-3TITuy DS-N LwTekep/rHe3no 5093996
rHe3no/rHesno 509398 8
TNC 1 0-4TTy DS-TNC wTekep/rHe3fo 5093270
7116 1 0-3TITy DS-7 16 LwTekep/rHe3no 5093 17 1
PCS 1900 SMA 1 0-3,7TTy DS-SMA rHes3go/rHe3no 5093277
BNC 1 0-2,2T1Ty DS-BNC wTekep/rHe3fo 5093 25 2
rHesno/rHesno 5093236
wrekep/wTekep | 5093 26 0
N 1 0-3TTy DS-N LwTekep/rHe3no 5093996
rHesno/rHesno 5093988
7116 1 0-3TITy DS-7 16 LwTekep/rHe3no 509317 1
SAT-TV F 1 0-3,4TTy DS-F LwiTekep/rHe3no 5093275
rHesno/rHesno 5093272
F 1 0,5-2,81My | TV4+1 rHesno 5083400
F 3 0-2,5TITy FC-SAT-D LwiTekep/rHe3no 5092816
C-Band N 1 0-6TTyY DS-N-6 wTekep/rHe3no 5093 99 8
Sky DSL F 1 0-3,4TTy DS-F LwTekep/rHe3no 5093275
rHe3no/rHesno 509327 2
TETRA/BOS SMA 1 0-3,7TTy DS-SMA rHespo/rHe3no 5093277
BNC 1 0-2,2ITy DS-BNC LwTekep/rHe3no 5093252
rHesno/rHesno 5093236
LwiTekep/wTekep 5093260
N 1 0-3TTuy DS-N LwTekep/rHe3no 5093996
rHesno/rHesno 509398 8
7116 1 0-3TTy DS-7 16 LwTekep/rHe3no 509317 1

Bup 3awmnTtHOrO
ycTpo#cTBa

KOMOGUWHVMpOBaHHOE
KOMGUHMpOBaHHOE
KOMBVHVMPOBaHHOE
KOMOGUWHVMpOBaHHOE
KOMBUHMPOBaHHOE
KOMBVHVMpOBaHHOE
KOMBUWHVpOBaHHOE
KOMBVHVpPOBaHHOE
KOMGUHVpOBaHHOE
KOMBVHMpOBaHHOE
KOMBVHVMpPOBaHHOE
KOMGUHMpOBaHHOE
KOMBVHVMpPOBaHHOE
KOMOGUWHVMpOBaHHOE
KOMGUHMpOBaHHOE
KOMBVHVMpOBaHHOE
KOMOGUWHVMpOBaHHOE
KOMBVHVMpPOBaHHOE
KOMBVHVMpOBaHHOE
KOMBUHVpOBaHHOE
KOMBVHVpOBaHHOE
KOMGUHVpOBaHHOE
BbICOKOYYBCTBUTENbHOE
BbICOKOYYBCTBUTENbBHOE
KOMGUHMpOBaHHOE
KOMBVHVMPOBaHHOE
KOMOGUWHVMpOBaHHOE
KOMGUHMpOBaHHOE
KOMBVHVMpOBaHHOE
KOMOGUWHVMpOBaHHOE

KOM6MHMPOBSHHOG

KOMGUWHVpOBaHHOE

KOMGUWHVpOBaHHOE

KOM6MHMPOBEHHOG
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Tabnuua BbIOOpa yCTPOMUCTB 3alUTbI OT NepeHanpsaXXeHMn Ans BbICOKO-
YaCTOTHOM N BUAEOTEXHUKU, CUCTEM CNYTHUKOBOIO TeneBuaeHuns

TexHonorus Pasbem/ 3awmuweHHble | lnana3oH Tun 3awmTtHoro | Tun coeanHeHus | Apt. Ne
coeAuHeHue | NnpoBoAa yacTtoT ycTpoicTBa
TV F 1 0-3,4TTy DS-F wTekep/rHe3no 5093275
rHe3fo/rHes3no 509327 2
F 3 0-25TTy FC-TV-D wTekep/rHe3no 5092 80 8
UMTS SMA 1 0-3,71Ty DS-SMA rHesno/rHesao 5093277
BNC 1 0-2,2TTy DS-BNC wTekep/rHe3no 5093252
rHe3fo/rHesno 5093236
wrekep/wrekep 5093260
N 1 0-3TTy DS-N wTekep/rHe3no 509399 6
rHe3fo/rHesno 5093988
TNC 1 0-4TTy DS-TNC wtekep/rHe3no 5093270
7/16 1 0-3TTy DS-7 16 wtekep/rHe3no 5093 17 1
Video/CCTV BNC 1 0-65My Koax B-E2 MF-F | wTekep/rHe3no 5082432
Koax B-E2 MF-C | wTtekep/rHe3ao 5082430
BNC 1 0-160 MI'y Koax B-E2 FF-F | wrekep/wTtekep 5082434
WLAN SMA 1 0-3,7TTy DS-SMA rHe3fo/rHesao 5093277
(2,4TTu) N 1 0-3rmy DS-N wTekep/rHesao0 5093 99 6
rHesno/rHesao 509398 8
TNC 1 0-4TTy DS-TNC wtekep/rHe3go 5093270
WLAN N 1 0-6TTy DS-N-6 WwTekep/rHe3no 509399 8
(> 5TTu) Stan-
dard:
a/h, n, ac
WIMAX N 1 0-6TTy DS-N-6 wTekep/rHe3no 509399 8
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Bupa 3awutHoOro
ycTpoWcTBa

KOMGUHMpPOBaHHOE
KOMBWHMpPOBaHHOE
BbICOKOYYBCTBUTENbHOE
KOMBMHMpOBaHHOE
KOMGUHMpPOBaHHOE
KOMGUHMPOBaHHOE
KOMBMHMpOBaHHOE
KOM6UHMpPOBaHHOE
KOMBUHMpPOBaHHOE
KOMBMHMpOBaHHOE
KOM6UHMpPOBaHHOE
BbICOKOYYBCTBUTENbHOE
KOMGUHMpPOBaHHOE
BbICOKOYYBCTBUTENbHOE
KOMBWHMpPOBaHHOE
KOMGUHMpPOBaHHOE
KOMBMHMpOBaHHOE
KOMGUHMpPOBaHHOE

KOMGUHMPOBaAHHOE

KOMGUHMPOBaHHOE
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Tabnuua BbIOOpa YCTPOMUCTB 3aLliUTbI OT NepeHanpaxKeHMn AN TeXHUKU

nepegayiun gaHHbIX

TexHonorus Pa3bem/coeguHeHmne 3awmuieHHble | Tun 3alWMUTHOrO ApT. Ne
npoBoaa ycTpoincTea
Arcnet BNC 1 KoaxB-E2 FF-F 5082434
BNC 1 KoaxB-E2 MF-F 508243 2
BNC 1 KoaxB-E2 MF-C 5082430
ATM RJ45 8 ND-CAT6A/EA 5081800
RJ45 8 RJ45 S-ATM 8-F 5081990
Ethernet fo knacca 6A / EA RJ45 (PoE) 8 ND-CATBA/EA 5081800
foknacca6/E RJ45 (PoE) 8 ND-CAT6/E-F 508180 2
RJ45 (PoE) 8 ND-CAT6/E-B 5081 80 4
foknacca5/D RJ45 8 RJ45 S-ATM 8-F 5081990
10 Base 2/ BNC 1 KoaxB-E2 FF-F 5082434
10Base 5 BNC 1 KoaxB-E2 MF-F 5082 43 2
BNC 1 KoaxB-E2 MF-C 5082430
FDDI, CDDI RJ45 8 ND-CAT6A/EA 5081800
RJ45 8 RJ45 S-ATM 8-F 5081990
Industrial Ethernet RJ45 8 ND-CAT6A/EA 5081800
RJ45 8 RJ45 S-ATM 8-F 5081990
npoBOAHOE coeauHeHne 20 LSA-B-MAG 5084 020
npoBOAHOE coeauHeHne 2 LSA-BF-180 5084 024
npoBOAHOE coeanHeHne 2 LSA-BF-24 5084028
Power over Ethernet RJ45 (PoE) 8 ND-CAT6BA/EA 5081800
RJ45 (PoE) 8 ND-CAT6/E-F 508180 2
RJ45 (PoE) 8 ND-CAT6/E-B 508180 4
Token Ring RJ45 8 ND-CAT6A/EA 5081800
RJ45 8 RJ45 S-ATM 8-F 5081990
BNC 1 KoaxB-E2 FF-F 5082434
BNC 1 KoaxB-E2 MF-F 508243 2
BNC 1 KoaxB-E2 MF-C 5082430
RS232, V24 npoBOAHOE CoeanHeHne 2 MDP-2 D-24-T 5098 42 2
npoBOAHOE coeauHeHne 4 MDP-4 D-24-EX 5098 43 2
NpoBOAHOE CoeanHeHne 2 FDB-2 24-M 5098 380
NpoBOAHOE COeANHeHne 2 FDB-2 24-N 5098 390
npoBOAHOE CoeanHeHne 2 FRD 24 HF 5098 57 5
NnpoBOAHOE CoeanHeHne 4 MDP-4 D-24-T 5098 43 1
NnpoBOAHOE CoefnHeHne 4 MDP-4 D-24-EX 5098 43 2
npoBOAHOE coeauHeHne 4 ASP-V24T 4 508306 0
LTeKkepHoe coeanHeHne 9 SD09-V24 9 5080053
LuTeKkepHoe coeanHeHne 15 SD15-v24 15 5080150
VG Any LAN RJ45 8 ND-CAT6A/EA 5081800
Voice over IP RJ45 8 ND-CAT6A/EA 5081800
4-xunbHble cucteMbl obpaboTtkn n | RJ45 4 RJ45 S-E100 4-B 5081 00 1
nepepasn nHopmaunn RJ45 4 RJ45S-E1004-C | 5081003
RJ45 4 RJ45 S-E100 4-F 5081005

Bup 3awmuTtHOrO
ycTpoicTBa

BbICOKOYYBCTBUTENbBHOE
BbICOKOYYBCTBUTENBHOE
KOMBUHVpOBaHHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
6a3oBoe
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
KOMGUHMpPOBaHHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
6asoBoe
KOMBUHMPOBaHHOE
KOMBUHUPOBaHHOE
BbICOKOYYBCTBUTENbBHOE
BbICOKOYYBCTBUTENBHOE
6asoBoe
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBHOE

KOMGUHMpOBaHHOE

KOMBUHMpOBaHHOE

KOMBUHMpPOBaHHOE
KOMBUHMPOBaHHOE
KOMBVHVpPOBaHHOE
BbICOKOYYBCTBUTENBHOE
KOMOWHMpPOBaHHOE
KOMOWHVMpOBaHHOE
BbICOKOYYBCTBUTENbHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENBbHOE
BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENMbHOE
6asoBoe
KOMBVHVpOBaHHOE

BbICOKOYYBCTBUTENIbHOE

@l os0



aBa 3 | Cuctema BHyTpeHHeN MOSTHUEe3alWmnThbl

Tabnuua BbIGOpa yCTPOUCTB 3aUTbI OT NepeHanpsXXeHUn Ans TefieKoMm-
MYHUKaLUOHHbIX ceTeun

TexHonorusa Pasbem/ 3awmueHHble | MoHTax/ Twvn 3awmTHOrO ApT. Ne Bug 3awmtHOro
coefuHeHne nposoaa 3amMevaHus ycTpoWcTBa ycTpoucTBa

a/b - aHanorosble | RJ11 4 pas3nuyHbIN RJ11-TELE 4-C 5081975 KOMBUHMPOBaHHOE

cucTemsl RJ11 4 pasnuyHbIn RJ11-TELE 4-F 5081977 BbICOKOYYBCTBUTENbHOE
RJ45 4 pasnuyHbIn RJ45-TELE 4-C 508198 2 KOMOWHMpPOBaHHOE
RJ45 4 pasnuyHbIn RJ45-TELE 4-F 508198 4 BbICOKOYYBCTBUTEIbHOE
npoBojHoe 2 Ha DIN-peiike TD-2/D-HS 5081694 KOMOWHVMpOBaHHOE
coefiMHeHne
nposogHoe 4 HaCTEeHHbIN TD-4/1 5081690 KOMGUHVpOBaHHOE
coefuHeHne
npoBofHoe 4 HaCTEeHHbIN TD-4/I-TAE-F 508169 2 KOMBUHMPOBaHHOE
coefnHeHne
nposogHoe 2 HaCTEHHbIN TD-2D-V 508169 8 KOMBUHMpPOBaHHOE
coeauHeHve
npoBogHoe 20 LSA LSA-B-MAG 5084 020 6asoBoe
coefnHeHne
npoBofHoe 2 LSA LSA-BF-180 5084 02 4 KOMBUHMPOBaHHOE
coeauHeHne
npoBofHoe 2 Ha DIN-peiike TKS-B 5097 97 6 6asoBoe
coefuHeHne
TAE/RJ11/ 2 LITEKEPHbIN FC-TAE-D 5092824 BbICOKOYYBCTBUTEIbHOE
LUTEKEPHbI

ADSL nposogHoe 20 LSA LSA-B-MAG 5084020 6asoBoe
coeauHeHve
npoBogHoe 2 LSA LSA-BF-180 5084 02 4 KOMBUHMpPOBaHHOE
coefnHeHne
nposojHoe 2 Ha DIN-peiike TD-2/D-HS 5081694 KOMOUWHVpOBaHHOE
coeauHeHve
npoBoAHoe 4 HaCTeHHbI TD-4/1 5081690 KOMBUHVMpOBaHHOE
coefuHeHne
npoBofHoe 4 HaCTEeHHbIN TD-4/I-TAE-F 508169 2 KOMBUHUPOBaHHOE
coefmHeHne
npoBogHoe 2 HaCTEHHbIN TD-2D-V 5081698 KOMBUHMpPOBaHHOE
coepuHeHve
npoBofHoe 2 Ha DIN-perike TKS-B 5097 97 6 6asoBoe
coefnHeHne

ADSL2+ npoBofHoe 20 LSA LSA-B-MAG 5084 020 6asoBoe
coeauHeHve
npoBoaHoe 2 LSA LSA-BF-180 5084 02 4 KOMGUHMpOBaHHOE
coefuHeHne
npoBoAHoe 2 HaCTEeHHbIN TD-2D-V 508169 8 KOMBUHMPOBaHHOE
coefMHeHne
npoBofHoe 2 Ha DIN-peiike TKS-B 5097 97 6 6asoBoe
coefuHeHne

SDSL / SHDSL npoBogHoe 20 LSA LSA-B-MAG 5084020 6asoBoe
coefMHeHne
nposogHoe 2 LSA LSA-BF-180 5084 02 4 KOMBUHUPOBaHHOE
coepauHeHve
nposogHoe 2 HaCTEeHHbI TD-2D-V 508169 8 KOMGUHUpOBaHHOE
coefnHeHne
npoBogHoe 2 Ha DIN-peiike TKS-B 5097 97 6 6asoBoe
coeauHeHve

VDSL npoBofHoe 20 LSA LSA-B-MAG 5084 020 6asoBoe
coeauHeHve
nposogHoe 2 LSA LSA-BF-180 5084 02 4 KOMGUHMpOBaHHOE
coefuHeHne
npoBoAHoe 2 HaCTeHHbIN TD-2D-V 508169 8 KOMBUHUPOBaHHOE
coeauHeHve
npoBofHoe 2 Ha DIN-peiike TKS-B 5097 97 6 6asoBoe
coefuHeHne

os0 il



agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

Tabnuua BbIGOpa yCTPOUCTB 3alUTbI OT NepeHanpsXXeHUn Ans TefIeKom-
MYHUKALMOHHbIX ceTen

TexHonorus Pasbem/ 3awmuweHHble | MoHTax/3ame4yaHus Tvn 3awmTHOrO ApT. Ne
coeAuHeHue nposoga ycTpoWTCBa
VDSL2 npoBofHoe 20 LSA LSA-B-MAG 5084 020
coeflHeHve
npoBofHoe 2 LSA LSA-BF-180 5084 02 4
coeflHeHve
npoBofHoe 2 HaCTeHHbIV TD-2D-V 508169 8
coefivHeHve
npoBoAHoe 2 Ha DIN-peiike TKS-B 5097 97 6
coeflHeHve
BasoBoe npoBoAHoe 2 Ha DIN-peiike TD-2/D-HS 508169 4
coeavHeHue ISDN | coeanHeHne
(Uy) nposoaHoe 4 HaCTeHHbIN TD-4/1 5081690
coeflvHeHve
npoBofHoe 4 HaCTeHHbI TD-4/I-TAE-F 508169 2
coefiHeHve
npoBoAHoOe 20 LSA / npumensietcsa LSA-B-MAG 5084 020
coeguHeHne Tonbko ¢ LSA-A-LEI nnun
LSA-T-LEI
npoBofHoe 2 LSA / npumeHsieTcs LSA-BF-180 5084 02 4
coefuHeHne Tonbko ¢ LSA-A-LEI nnun
LSA-T-LEI
npoBofHoe 2 Ha DIN-perike TKS-B 5097 97 6
coeflHeHve
RJ11 4 pasnunyHbIn RJ11-TELE 4-C 5081975
Basosoe RJ11 4 pasnuyHbIn RJ11-TELE 4-F 5081977
coepurenme ISDN | g 45 4 pPa3NMUHbIT RJ45-TELE 4-C 508198 2
o) RJ45 4 pasnnyHbIi RJ45-TELE 4-F 5081 98 4
BasoBoe RJ45 8 pasnuyHbIi ND-CAT6A/EA 5081800
coepuHenme ISDN [ phq50000e 20 LSA LSA-B-MAG 5084 02 0
(So) coeflHeHve
npoBofHoe 2 LSA LSA-BF-180 5084 02 4
coeflHeHve
npoBoAHoe 2 LSA LSA-BF-24 5084 028
coefMHeHve
RJ11/ wrekepHoe |4 LITEKEPHbIN FC-ISDN-D 5092 812
coeflHeHve
MepBuyHoe RJ11 4 pasnuyHbIN RJ11-TELE 4-C 508197 5
MynbTUNASKC- RJ11 4 pasnuyHbIi RJ11-TELE 4-F 508197 7
coeauHeHue ISDN
RJ45 4 pasnuyHbIN RJ45-TELE 4-C 508198 2
(S,./U,.)
RJ45 4 pasnuyHbIN RJ45-TELE 4-F 508198 4
npoBofHoe 20 LSA LSA-B-MAG 5084020
coefiHeHve
npoBofHoe 2 LSA LSA-BF-180 5084 02 4
coeflHeHne
Datex-P NPY>XWHHBIN 3axum | 4 Ha DIN-pelike MDP-4 D-24-T-10 509843 3
G.703/G.704 RJ45 8 pasnuyHbIN RJ45 S-ATM 8-F 5081990
npoBofHoe 20 LSA LSA-B-MAG 5084 020
coeflMHeHne
npoBoAHoe 2 LSA LSA-BF-180 5084024
coefivHeHve
npoBofHoe 2 LSA LSA-BF-24 5084 028
coefiHeHve
npoBofHoe 2 Ha DIN-peike TKS-B 5097 97 6
coeflHeHve
npoBoAHoe 2 Ha DIN-peiike TD-2/D-HS 508169 4
coeflvHeHve
npoBofHoe 4 HaCTeHHbIV TD-4/1 5081690
coefiHeHve
npoBoAHoe 4 HaCTEHHbIN TD-4/I-TAE-F 508169 2

coeaunHeHne

Bupa 3awmntHOTO
ycTpoWcTBa
6asoBoe
KOMGUHMpPOBaHHOE
KOMGUHMpOBaHHOE
6asoBoe
KOMGUHMpPOBaHHOE
KOMBVHMpOBaHHOE

KOMGUHMPOBaHHOE

6a3oBoe

KOMGUHMpPOBaHHOE

6a3oBoe

KOMGWHMPOBaHHOE
BbICOKOYYBCTBUTENbHOE
KOMGUHMpPOBaHHOE
BbICOKOYYBCTBUTENbHOE
BbICOKOYYBCTBUTENbHOE

6a3oBoe

KOMGUHMpPOBaHHOE

KOMGUHMpPOBaHHOE

BbICOKO4YYBCTBUTENIbHOE

KOMBUHMPOBaHHOE
BbICOKOYYBCTBUTENbHOE
KOMBVHVpPOBaHHOE
BbICOKOYYBCTBUTENMbHOE

6a3oBoe

KOMGUHMpPOBaHHOE

KOMGUHMpPOBaHHOE
BbICOKOYYBCTBUTEIIbHOE

6a3oBoe

KOMGUHMpPOBaHHOE

KOM6MHMpOBaHHOe

6a3oBoe

KOMGUHMpPOBaHHOE

KOMGUHMpPOBaHHOE

KOMGUHMpPOBaHHOE




aBa 3 | Cuctema BHyTpeHHeN MOSTHUEe3alWmnThbl

Tabnuua BbIGOpa YCTPOMCTB 3aLliUThbl OT NepeHanpsaxKeHnn
ANSA TeNNeKOMMYHUKaLMOHHbIX ceTen

TexHonorus Pasbem/ 3awmuweHHble | MoHTax/ Twun 3aWMUTHOrO ApT. Ne Bua 3awmtHOro
coeAuHeHue nposoga 3ameyvaHus ycTpoicTBa ycTpouicTBa

E1 RJ45 8 pasnunyHbIi RJ45 S-ATM 8-F 5081990 BbICOKOYYBCTBUTENBbHOE
npoeogHoe 20 LSA LSA-B-MAG 5084 020 6asoBoe
coeauHeHne
npoBogHoe 2 LSA LSA-BF-180 5084 02 4 KOMBUHUpOBaHHOE
coefinHeHne
npoeogHoe 2 LSA LSA-BF-24 5084 02 8 KOMBUHUPOBaHHOE
coeavHeHne

PasnuyHble npoBoAHoe 20 LSA LSA-B-MAG 5084 020 6asoBoe

TEeNeKOMMYHWKALMOHHbIE | COeAUHeHne

YyCTaHOBKM nposogHoe 2 LSA LSA-BF-180 5084 02 4 KOMOWHMpPOBaHHOE
coefinHeHne
npoBoAHoe 2 LSA LSA-BF-24 5084028 KOMBUHMpPOBaHHOE
coefMHeHne
npoBogHoe 2 Ha DIN-peiike TKS-B 5097 97 6 6asoBoe
coefinHeHne
nposogHoe 2 Ha DIN-peiike TD-2/D-HS 508169 4 KOMBUHMPOBaHHOE
coeauHeHne
npoBoAHoe 4 HaCTeHHbIN TD-4/1 5081690 KOMBUHUpOBaHHOE
coefinHeHne
nposogHoe 4 HaCTEHHbIV TD-4/I-TAE-F 508169 2 KOMBUHMPOBaHHOE
coefinHeHne
RJ11 4 pasnuyHbIi RJ11-TELE 4-C 5081975 KOMBUHUpOBaHHOE
RJ11 4 pasnuyHbIi RJ11-TELE 4-F 5081977 BbICOKOYYBCTBUTENBHOE
RJ45 4 pasnuyHbIi RJ45-TELE 4-C 508198 2 KOMGUHUpOBaHHOE
RJ45 4 pasnuyHbIv RJ45-TELE 4-F 508198 4 BbICOKOYYBCTBUTENbHOE
RJ45 8 pasnuyHbIv RJ45 S-ATM 8-F 5081990 BbICOKOYYBCTBUTENbHOE
RJ45 8 pasnuyHbIi ND-CATBA/EA 5081800 BbICOKOYYBCTBUTENbHOE
RJ11/ wrekep 4 LUTEeKEPHbI RC-RJ-D 5092828 BbICOKOYYBCTBUTENMbHOE
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agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

Tabnuua BbIGOpa YCTPOMCTB 3aLliUThbl OT NepeHanpsaxKeHnn
ANSA KOHTPOJIbHO-U3MepPUTESNIbHbIX CUCTEM

YcTpoicTBO conpsixkeHUs Pasbem/ 3awmuweH- | MoHTax A ac! | Tun ApT. Ne Bup 3awmTHOro
coeauHeHune Hble 3alWnUTHOrO ycTpoWcTBa
nposoaa ycTpoucTBa
(0)4-20 mA NPYXWUHHbIA 2 Ha DIN-peliike MDP-2 5098 42 2 WIVIGIZITZ oJe-E 1R [F o1}
3aXnM D-24-T
NPY>XUHHbIN 2 Ha DIN-peiike | v/ MDP-4 D-24- | 5098 43 2 WIS el-E o1
3aXnM EX
NPY>XWUHHbI 4 Ha DIN-peliike MDP-4 UL XM koMOVHMpOBaHHOe
3aXUM D-24-T
NPY>XUHHbBIN 4 Ha DIN-peiike | v/ MDP-4 D-24- | 5098 43 2 WIS/ el-E I Te]=!
3aXum EX
npoBofHoe 2 c v FDB-224-M | 5098 38 0 W:IS[ele]Xolo)/=1e3 g=175 (=Tp =1 013
coefMHeHne MeTpuyeckom
pesbbon
npoBoAHoOe 2 ¢ pesbboit v FDB-2 24-N VSNV BLICOKOYYBCTBUTENBHOE
coeanHeHne NPT
nposogHoe 2 LSA LSA-B-MAG | 5084 02 0 BGEE[]:[e]=!
coeflHeHve
npoBofHoe 2 LSA LSA-BF-24 5084 02 8 WIVICT/ I oleT-E1a I o1}
coefiHeHve
NPY>XUHHbBIN 2 Ha DIN-pevike FLD 24 UEEICY NI BHICOKOYYBCTBUTENBHOE
3aXKNUM
0-10B NPY>XWUHHbI 2 Ha DIN-peliike MDP-2 LSl R VAVl kOoMOVHMpOBaHHOE
3aXUM D-24-T
NPY>XWHHbBIN 2 Ha DIN-peiike | v/ MDP-4 D-24- | 5098 43 2 WIS/ el-E I Te]=!
3aXum EX
npoBogHoe 2 c v FDB-224-M | 5098 38 0 W:IS[ele]Xolo\=1e3 g=175 (=Tp 11 o1
coefMHeHve MeTpuyeckom
pesbbon
npoBoAHoOe 2 ¢ pe3sbbon v FDB-2 24-N VNV BLICOKOYYBCTBUTENBHOE
coeanHeHne NTP
6onToBol 3axum | 2 Ha DIN-peiike FLD 24 LA KOMOMHpOBaHHOE
PasnuuHble uenn | 6es NPYXWUHHbI 2 Ha DIN-peliike FLD 5 5098 60 0 WXIVIGIZITZTool-E 1R i o1=}
NOCTOSIHHOTO noteHumana | 3axum
Toka 3emnu NPY>XUHHBbIN 2 Ha DIN-peiike FLD 12 5098 60 3 IV oJel-ET o)}
3aXK1UM
NPY>XUHHbBIN 2 Ha DIN-peiike FLD 24 5098 61 1 RIIYIVGTZ Yo -ELTTe1
3aXK1M
NPYXWUHHbI 2 Ha DIN-peliike FLD 48 CIEEEGRAVE koMOVHMpoBaHHOe
3aXNUM
NPYXWUHHBbI 2 Ha DIN-peiike FLD 60 BIOCENER M KomMOuHMpoBaHHOE
3aXK1M
NPY>XUHHbIN 2 Ha DIN-pevike FLD 110 5098 64 6 WLIVICIZITZ oTel=E 15 7 o1}
3aXnM
obwmn NPYXWUHHbI 2 Ha DIN-peliike FLD 2-5 CUELR A komOrHMpoBaHHOe
OMOPHbIN 3aXnm
noreHunan NPY>XUHHbIN 2 Ha DIN-peitke FLD 2-12 CCER{IR:M komM6uHMpoBaHHOe
3aXKnM
NPY>XUHHbIN 2 Ha DIN-pevike FLD 2-24 COCERANE KoMOBUHUpOBaHHOE
3aXnM
NPY>XWUHHBbI 2 Ha DIN-peliike FLD 2-48 LRV N KOMOVHPOBaHHOE
3aX1UM
NPYXWUHHBI 2 Ha DIN-peliike FLD 2-110 LUEER R komOrHMpoBaHHOe
3aXKNUM
PasnuyHbie 6e3 NPY>XUHHbBIN 2 Ha DIN-pevike FRD 5 HF CEEYAI KOMOVHMPOBaHHOE
KOMMYTUpyeMble | noTeHumana | 3axum
uenn 3emnu NPYXUHHbI A 2 Ha DIN-peiike FRD 24 HF LUCEEYAN KoMOMHMPOBaHHOE
B 3aBMCKMOCTM 33KUM
ot uacTot NPY>XUHHbBIN 2 Ha DIN-pevike FRD 5 ULl koMOVHMpoBaHHOe
3aX1M
NPYXWUHHbI 2 Ha DIN-peliike FRD 12 LRI KOMOVHpPOBaHHOE
3aXNUM
NPYXVUHHBI 2 Ha DIN-peiike FRD 24 IEEEY R KOMOVHMPOBaHHOE
3aXK1M
NPY>XUHHbBIN 2 Ha DIN-peiike FRD 48 LRV KOMGUHYpPOBaHHOE
3aXK1M
NPYXWUHHbI 2 Ha DIN-pelike FRD 110 LR koMOVHMpoBaHHOE
3aXNUM

" IMCTaHUMOHHas curHanusaums




aBa 3 | Cuctema BHyTpeHHeN MOSTHUEe3alWmnThbl

Tabnuua BbIGOpa YCTPOMCTB 3aLliUThbl OT NepeHanpsaxKeHnn
ANSA KOHTPOJIbHO-U3MepPUTESNIbHbIX CUCTEM

YcTpoicTBo Pazbem/ 3awmieHHble MoHTax Q Oc' | Tun ApT. Ne Bupg 3awmTtHOro
conpsxeHus coeAuHeHue nposoaa 3alMUTHOro yCcTpoWcTBa
ycTpoWcTBa
RS232, V24 NPYXWUHHBIA 3aXum | 2 Ha DIN-peiike MDP-2 LR YVl KoMOVHVMPOBaHHOE
D-24-T
NPY>XUHHBIA 3aum | 4 Ha DIN-pevike v MDP-4 D-24- | 5098 43 2 W11/ ZIIeIe]-EIETeL=]
EX
NPYXWHHbIV 3axum | 4 Ha DIN-peiike MDP-4 LK KOoMOVHNpOBaHHOE
D-24-T
NPYXWHHBIN 3axum | 4 Ha DIN-peiike v MDP-4 D-24- | 5098 43 2 WIS/ 17 ofel-E TN [o1=S
EX
npoBogHoe 2 Cc meTpuyeckon | v FDB-2 24-M ST NV BbICOKOYYBCTBUTENbHOE
coeavHeHne pe3bbon
nposogHoe 2 c pesbbonn NPT | v FDB-2 24-N [LEIISN BLICOKOYYBCTBUTENBHOE
coefinHeHne
60NTOBOW 32XUM 2 Ha DIN-pevike FRD 24 FOLERAW BbicOKOYYBCTBUTENBHOE
LUTEKEepHbIV 3axum | 4 apyron sng ASP-V24T 4 FUERNVCNVE BLICOKOYYBCTBUTENBHOE
SUB-D-9 9 LUTEKEPHbIN SD09-V24 9 | 5080 05 3 W=ISIefe (o l\:1ea =173 (=Y "7 [o1-)
SUB-D-15 15 LUTEKEPHbIN SD15-V24 15 | 5080 150 W=ISIele (o \:1ea =173 (=Y "7 [o1-)
RS422, V11 npoBogHoe 2 c MeTpuyeckon | v FDB-2 24-M SNV BbICOKOYYBCTBUTENBHOE
coeauHeHne pe3bbon
nposogHoe 2 c pesbbon NPT | v FDB-2 24-N LNl BLICOKOYYBCTBUTENBHOE
coefinHeHne
60NTOBOW 3aXUM 2 Ha DIN-peliike FRD 24 5098 51 4 RLIVIVITZ o -ELITe1}
NPYXWUHHbIA 3aXUM | 2 Ha DIN-peliike MDP-2 ULVl KoMOVH1poBaHHOE
D-24-T
NPY>XXUHHBIA 3aXuM | 2 Ha DIN-peiike v MDP-4 D-24- | 5098 43 2 ReIVS)/17 ole]-E T IF[o1=]
EX
NPYXWHHbIV 3axum | 4 Ha DIN-peiike MDP-4 LR K KoMOVHMpoBaHHOE
D-24-T
NPYXWHHbIV 3axum | 4 Ha DIN-peliike v MDP-4 D-24- | 5098 43 2 WIS/ eIe]-EL T}
EX
RS485 NPY>XUHHBIA 3aXnUM | 2 Ha DIN-pevike MDP-2 D-5-T | 5098 40 4 W1/ ele =L IeL-]
NPY>XUHHBIA 3aXuUM | 2 Ha DIN-peiike v MDP-4 D-5- | 5098 43 2 ReIV(S)/17 ole]-ELIF o]
EX
NPYXWHHbIVA 3axum | 4 Ha DIN-peliike MDP-4 D-5-T | 5098 41 1 WIS/ ole]-EL T}
NPYXWHHbIV 3aXum | 4 Ha DIN-peiike v MDP-4 D-5- | 5098 43 2 ReIVS1Z17 olo]=E 1717 (o))
EX
60NTOBOW 32XUM 2 Ha DIN-peliike FRD 5 HF 5098 57 1 RLIVIVLTZ e -ELITe1Y
SUB-D-9 9 LUTEKEPHbIN SD-09-V119 | 5080 06 1 W=SIelel(o\:1ea =173 =Y "7 [o]-)
BuHapHble curHansl, | NPYXWHHbIA 3axum | 2 Ha DIN-pevike MDP-2 LULLR: vl KoMOVHMpoBaHHOE
6e3 noTeHumana D-24-T
3emim NPY>XWHHBIN 3aXum | 2 Ha DIN-peiike v MDP-4 D-24- | 5098 43 2 WIS/ olel-E I [o1=F
EX
npoBoAHoe 2 C MeTpuyeckon FDB-2 24-M | 5098 38 0 WALVl oTe =L T}
coefuHeHne pesbbon
BuHapHble curHarnsl, | npoBoaHoe 2 ¢ pe3b6oint NPT FDB-2 24-N LULERINI KomMOrHpoBaHHOE
6e3 noteHunana coefnHeHne
3emiu 6ONTOBOW 3aXNM 2 Ha DIN-peiike FRD 5 HF FOCEEYA kKovm6uHMpoBaHHOe
60NTOBOW 3aXUM 2 Ha DIN-peliike FRD 5 [EERAE KoMOVHNpOoBaHHOE
60NTOBOW 3aXUM 2 Ha DIN-peiike FLD 5 5098 60 0 WAIVISIZITIeLe] -2 oY
BuHapHble curHansl, | 60NTOBOM 3aXUM 2 Ha DIN-peiike FRD 2-24 [NV KoMOVHMpOBaHHOE
06LLMI1 ONOPHbI " "
noTeHuvan 60nTOBOW 3aXNM 2 Ha DIN-peiike FLD 2-24 LR AN KoMOVHMpOBaHHOE

' AncTaHUMOHHas curHanusaums
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agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

Tabnuua BbIGOpa YCTPOMCTB 3aLliUThbl OT NepeHanpsaxKeHnn
ANSA KOHTPOJIbHO-U3MepPUTESNIbHbIX CUCTEM

YcTpoitcTBO Pasbem/ 3awmueHHble | MoHTax Q Aac' | Tun ApT. Ne Bupg 3awmTtHoOro
conpsxeHus coeAnHeHue nposoaa 3aluUTHOro ycTpoWcTBa
ycTpoWcTBa
2-nontcHbIe CUMoBble NPYXWHHbIV 3aXum | 4 Ha DIN-peiike MDP-4 5098 41 3 REIVISETZIeI-ELT o1}
ceTn5B D-5-T-10
2-NonCHbIE CUMOBbIE 60NTOBOW 3aXUM 2 Ha DIN-peike VF12-AC-DC | 5097 453 R=IS[elo (e l)Y/=1oa =17R i=Y3 |3 (6]
cetn 128 60NTOBOW 3aXUM 2 Ha DIN-peiike v VF12-AC/ [SJVSYAF: A BbICOKOYYBCTBUTENBHOE
DC-FS
2-nontocHbIe CUMoBbIE 60NTOBOW 3aXUM 2 Ha DIN-peiike VF24-AC/DC | 5097 60 7 R=IS[elol RN =Toay=17R=0a 3 (o))
cetn24B 60NTOBOM 3aXUM 2 Ha DIN-peiike v VF24-AC/ (LT VAV BLICOKOYYBCTBUTENBHOE
DC-FS
2-nontocHbIe CUNoBble 60NTOBOW 3aXUM 2 Ha DIN-peiike VF48-AC/DC | 5097 615 R={S[elol (e l)/=1oa =17k =Y3 3 [6]-]
ceTn 48 B 60NTOBOW 3aXUM 2 Ha DIN-peiike v VF48-AC/ [SLVSYA YV BbICOKOYYBCTBUTENBHOE
DC-FS
2-nontoCHbIEe CUMOBbIE 60MTOBOW 3aXNM 2 Ha DIN-peiike VF60-AC/DC | 5097 62 3 R=IS[elel RN =Toay=17Rg=0p Y3 [o]-]
ceTn 60 B 60NTOBOM 3aXUM 2 Ha DIN-peiike v VF60-AC/ [T VA3l BLICOKOYYBCTBUTENBHOE
DC-FS
2-nontocHbIe CUNoBbIe 60NTOBOW 3aXUM 2 Ha DIN-peiike VF110-AC/ LYK BbICOKOYYBCTBUTENBHOE
cetn 110 B DC
2-NonCHbIE CUMNOBbIE 60NTOBOW 32XUM 2 Ha DIN-peike VF230-AC/ [FSYACHYVU BHICOKOYYBCTBUTENBHOE
ceTn 230 B DC
60NTOBOW 3aXUM 2 Ha DIN-peike v VF230-AC- Y& LE: I BbICOKOYYBCTBUTENIBHOE
FS
60NTOBOW 32XUM 2 Ha DIN-peiike V2 VF2-230-AC/ | 5097 93 9 R=S[elel (e lNY/=Toa =17k i=Y3 | 53 (6]}
DC-FS
PT 100 NPYXWHHbIVA 3aXum | 2 Ha DIN-peiike FLD 24 5098 61 1 REIVSETZIoJ-ELT o1}
NPYXWHHBIA 3aXuUm | 2 Ha DIN-peiike FLD 2-24 5098 81 6 REIVISEIZIoI-ELT o1}
NPYXWHHbIV 3aXum | 4 Ha DIN-peiike MDP-4 5098 43 3 RLIVISETZIoI-ELT o1}
D-24-T-10
PT 1000 NPY>XUHHBIA 3aXUM | 2 Ha DIN-peike FLD 24 5098 61 1 WIS GIZI e LA o1}
NPY>XUHHBIN 3aXuUM | 2 Ha DIN-peike FLD 2-24 5098 81 6 RLIVIVGIZIe]-ELT o1}
NPY>XUHHBIA 3aXuUM | 4 Ha DIN-peiike MDP-4 LULER K KoMOVHUpoBaHHOE
D-24-T-10
TTL NPYXWHHbIVA 3aXum | 2 Ha DIN-pevike FRD 12 LU KoMOVHpoBaHHOE
NPYXWHHbIVA 3aXum | 2 Ha DIN-peliike MDP-2 5098 42 2 WLIVISETZIoIo]-ELT o1}
D-24-T
SUB-D-9 9 LITEKEPHbIN SD09-V24 9 FLEIONVSRCIN BLICOKOYYBCTBUTENBHOE
SUB-D-15 15 LITEKEPHBbIN SD15-V24 15 | 5080 150 =IS[efe M= Toa =R =Ty [ o)

" AucTaHUMOHHas curHanusauums, 2 bes Toka yteukm
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aBa 3 | Cuctema BHyTpeHHeN MOSTHUEe3alWmnThbl

Tabnuua BbiGopa YCTPOUCTB 3alMTbl OT NepeHanpsikeHUM AN LWMHHbIX CUCTEM

YcTtpoinctBo Paszbem/ 3awmweHHble | MoHTax Mpoepka | AC' | Tun ApT. Ne
conpsxeHus coeguvHeHue | npoBoaa 3alWmnUTHOrO
yCTpoUcTBa
ADVANT NPY>XWUHHBIA | 4 Ha DIN-penke v MDP-4 D-24-T | 5098 43 1
3aXUM
ARCNET RJ45 8 Ha DIN-peiike ND-CAT6A/EA | 5081 800
AS-l | Tenekom- NPY>XUHHBIA | 2 Ha DIN-peike v MDP-2 5098425
MYHUKaLUWOHHbIN | 38XXUM D-24-T-10
nposof
CWUMNOBOI NPOBOA, | NPYXWUHHbIA | 2 Ha DIN-pelike v VF24-AC/DC | 5097 607
3aXUM
NPY>XUHHBIA | 2 Ha DIN-peike v v VF24-AC/ 5097 820
3aXUM DC-FS
BITBUS NPYXWHHBbIA | 4 Ha DIN-peiike v MDP-4 D-24-T | 5098 43 1
3aXUM
BLN NPY>XUHHBIA | 2 Ha DIN-peike v MDP-2 D-24-T | 5098 42 2
3aXUM
NPYXWHHBbIA | 2 Ha DIN-pelike FRD 24 HF 5098 57 5
3aXUM
CAN | Tenekom- NPY>XUHHBIA | 3 Ha DIN-perike v MDP-3 D-5-T | 5098407
Bus | MyHUKAUMOHHbIV | 3aXUM
npoBsoj
CWUMOBOW NPOBOA, | NPYXWHHbIA | 2 Ha DIN-pelrike VF24-AC/DC | 5097 607
3aXUM
NPYXWUHHbIA | 2 Ha DIN-pelike v VF24-AC/ 5097 820
3aXUM DC-FS
CAN | Tenekom- NPY>XUHHBIA | 4 Ha DIN-peike MDP-4 D-24-T | 5098 43 1
open | MyHUKaLUMOHHbINA | 3aXUM
nposof
CWUMOBOI NPOBOA, | NPYXWUHHbIA | 2 Ha DIN-pelike VF24-AC/DC | 5097 607
3aXUM
NPYXWHHbIA | 2 Ha DIN-peliike v VF24-AC/ 5097 820
3aXUM DC-FS
C-BUS NPYXWUHHBbIA | 2 Ha DIN-peike MDP-2 D-24-T | 5098 42 2
3aXUM
NPY>XWUHHBIA | 2 Ha DIN-peike FRD 24 HF 5098 57 5
3aXUM
CC- | Tenekom- NPYXWHHBbIA | 4 Ha DIN-pelike v MDP-4-D-24-T | 5098 43 1
Link | MyHVMKaUWOHHBIV | 3aXNUM
nposof
CUNOBOW MPOBOA | MPYXWUHHbIA | 2 Ha DIN-peike v VF24-AC/DC | 5097607
3aXUM
NPYXWUHHBbIA | 2 Ha DIN-pelike v v VF24-AC/ 5097 820
3aXUM DC-FS
Data Highway Plus NPY>XWUHHBIA | 4 Ha DIN-pevike v MDP-4 D-24-T | 5098 43 1
3aXUM
De- |Tenekom- NPYXWHHBbIA | 4 Ha DIN-pelike v MDP-4 D-24-T | 5098 43 1
vice | MyHUKaLMOHHBIN | 3aXnMm
Net nposog
CUNOBOWN NPOBOA | MPYXWUHHbIA | 2 Ha DIN-peike v VF24-AC/DC | 5097607
3aXUM
NPYXWHHBbIA | 2 Ha DIN-pelrike v VF24-AC/ 5097 820
3aXUM DC-FS
Dupline NPY>XUHHBIA | 2 Ha DIN-perike MDP-2 D-24-T | 5098 42 2
3aXUM
NPY>XUHHBIA | 2 Ha DIN-peike FRD 24 HF 5098 57 5
3aXUM
E-BUS NPYXWHHBbIA | 2 Ha DIN-pelike v MDP-2 D-48-T | 5098 44 2
3aXUM
NPY>XWUHHBIA | 2 Ha DIN-peiike FRD 48 5098 52 2
3aXUM
EIB NPYXWHHBbIA | 2 Ha DIN-pelike v MDP-2 5098 42 5
3aX1M D-24-T-10
NPYXWUHHBbIA | 4 Ha DIN-peiike MDP-4 5098433
3aXnUM D-24-T-10
NPY>XUHHBIA | 2 Ha DIN-pevike TKS-B 5097 97 6
3aXUM
ET 200 NPYXWHHBbIA | 2 Ha DIN-peiike FRD 5 5098 49 2
3aXUM
NPY>XUHHBIA | 2 Ha DIN-perike v MDP-2 D-5-T | 5098 40 4
3aXUM
NPY>XUHHBIA | 4 Ha DIN-peike v MDP-4 D-24-T | 5098 43 1
3aXUM
FIPIO / FIPWAY NPYXWUHHBbIA | 4 Ha DIN-pelike v MDP-4 D-5-T | 5098 41 1
3aXUM
Foundation Fieldbus NPY>XUHHBIA | 2 Ha DIN-peike v MDP-2 D-48-T | 5098 450
3aXUM
NPYXWHHBbIA | 2 Ha DIN-peliike v MDP-4 D-48- | 5098 452
3aXuUM EX
NPYXWUHHBbIA | 2 c FDB-2 24-M 5098 38 0
3aXnUM MeTpu4eckomn
pesbbon
NPYXWHHBbIA | 2 c pe3bbon FDB-2 24-N 5098390
3aXUM NPT
FSK NPY>XUHHBIA | 2 Ha DIN-perike FRD 5 5098 49 2
3aXUM
NPY>XUHHBIA | 2 Ha DIN-peike + MDP-2 D-5-T | 5098 40 4
3aXUM
Genius NPYXWUHHBbIA | 4 Ha DIN-pelike + MDP-4 D-24-T | 5098 43 1
3aXUM

T IMCTaHLMOHHas CcUrHanu3aums
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Bupa 3awmTtHOroO
ycTpoucTBa

KOMBVHMpOBaHHOE
BbICOKOYYBCTBUTENbHOE
KOMBUHMPOBaHHOE
BbICOKOYYBCTBUTENbHOE
BbICOKOYYBCTBUTENBHOE
KOMBVHVMpOBaHHOE
KOMGUHMpPOBaHHOE
BbICOKOYYBCTBUTENBHOE

KOMGUHMpOBaHHOE

BbICOKO4YYBCTBUTEJIbHOE
BbICOKOYYBCTBUTESIbHOE

KOM6MHMpOBaHH08

BbICOKOYYBCTBUTENbHOE
BbICOKOYYBCTBUTENBHOE
KOMGUHVpPOBaHHOE
KOMGUHMpPOBaHHOE

KOMBUHMpPOBaHHOE

BbICOKOYYBCTBUTENbHOE
BbICOKOYYBCTBUTENbBHOE
KOMGUHMpOBaHHOE

KOMGMHMpOBaHHOG

BbICOKOYYBCTBUTENBHOE
BbICOKOYYBCTBUTENbHOE
KOMGUHMpOBaHHOE
KOMBUHMPOBaHHOE
KOMBUHMPOBaHHOE
BbICOKOYYBCTBUTENBHOE
KOMGUHMPOBaHHOE
KOMGUHMpOBaHHOE
6asoBoe
BbICOKOYYBCTBUTENbHOE
KOMGUHVpOBaHHOE
KOMGUHMPOBaHHOE

KOMBUHMPOBaHHOE

KOMGUHMpOBaHHOE

KOMGMHMpOBaHHOG

KOMGUHVMpOBaHHOE

KOMBUHMPOBaHHOE
BbICOKOYYBCTBUTENbHOE
KOMBUHMPOBaHHOE

KOMBUHMpPOBaHHOE




agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

Tabnuua BbIGOpa YCTPOMCTB 3aLliUThbl OT NepeHanpsaxKeHnn
ANSA WWHHBbIX CUCTEM

YctpoinctBo | Pa3bem/coeanHeHue | 3awmuieHHble | MoHTax A MpoBepka | Tun 3awmTHoro | Apt. Ne Bua 3awutHoro
conpsxXeHus npoBoga ycTpoicTBa ycTpouicTBa
HART NPY>XUHHBIA 3aXXUM 2 Ha DIN-pelike FRD 24 5098 51 4 NIV oI -E I [FTo 1=}
NPY>XWHHBI 3aXUM 2 Ha DIN-peiike v MDP-2 D-24-T LRV KOMOVHPOBaHHOE
NPYXWHHBI 32XUM 4 Ha DIN-perike v MDP-4 D-24-T L XN koMOVHMpOBaHHOE
NPY>XUHHBIA 32XXUM 4 Ha DIN-peiike |V MDP-4 D-24-EX | 5098 43 2 WAeIV[e)/Iz17]oJel=E-1 1 Te] S
npoBoAHOe coeanHeHue | 4 C MeTpuyeckon | v’ FDB-2 24-M LIV NV BLICOKOYYBCTBUTENBHOE
pe3bboi
npoBogHoe coeanHeHune | 4 c pe3bbort NTP | v/ FDB-2 24-N LI NV BbICOKOYYBCTBUTENBHOE
IEC-BUS NPYXWHHBIA 32XUM 4 Ha DIN-pelike v MDP-4 D-5-T LA koMOVHMpOBaHHOE
Interbus Inline | Npy>XUHHBIA 3aXUM 4 Ha DIN-peike v MDP-4 D-24-T JCER: YAl KOMOVHMPOBaHHOE
(I/0)s
Interbus Loop | NpyXMHHbBIN 3@XUM 2 Ha DIN-pelike v MDP-4 D-24-T-10 | 5098 43 3 NEIVIZE17 oTol= =TI 1]
KNX NPYXXVHHBIA 32XUM 2 Ha DIN-pelike v MDP-2 D-24-T-10 | 5098 42 5 NRIVIIZ17 oTo]=E T (1)
NPYXWHHBIA 32XUM 4 Ha DIN-peliike v MDP-4 D-24-T-10 | 5098 43 3 NEIVIZE17 oTo)=E TN [e1=)
NPY>XUHHBIA 32XXUM 2 Ha DIN-peike TKS-B 5097 97 6 NGEE[]:[eL-]
LON NPY>XUHHBIA 32XXUM 2 Ha DIN-peike FRD 48 LRyl koMOVHMpoBaHHOE
NPY>XUHHBIN 3aXUM 2 Ha DIN-pevike v MDP-2 D-48-T IR YAl KOMOBUHUPOBaHHOE
LRE NPY>XUHHBIA 3aXUM 2 Ha DIN-penke FRD 5 LR A KoMOUHMPOBaHHOE
NPYXXVHHBIA 3aXUM 2 Ha DIN-peiike v MDP-2 D-5-T LR R KoMOUHUPOBaHHOE
LUXMATE NPY>XUHHBIA 3aXXUM 4 Ha DIN-perike MDP-4 D-5-T LA koMOVHMpoBaHHOe
M-BUS NPYXXWHHBIA 32XUM 2 Ha DIN-peliike FRD 24 CUEEEIR S koMOVHMpoOBaHHOe
NPY>XUHHBIA 32XXUM 2 Ha DIN-peiike v MDP-2 D-24-T JCER: YAVl KOMOVHMPOBaHHOE
Melsec Net 2 | BNC 1 apyron Bug DS-BNC m/w 5093 25 2 [eEkle):le1:)
BNC 1 apyron sug DS-BNC w/w 5093 23 6 NeEEl):1e]-)
BNC 1 apyron Bug, DS-BNC w/m 509326 0 NeEEleL:1e]-)
MODBUS NPYXXVHHBIA 3aXUM 4 Ha DIN-peiike v MDP-4 D-24-T R XN KoMOUHUPOBaHHOE
MPI Bus NPY>XUHHBIA 3aXKUM 2 Ha DIN-pelike FRD 5 5098 49 2 NLIVIGIZITZ olel-E [ [T o1}
NPYXXWHHBIA 32XUM 2 Ha DIN-pelike v MDP-2 D-5-T LR koMOVHMpoBaHHOe
NPYXWHHBI 32XUM 4 Ha DIN-peiike v MDP-4 D-5-T LA koMOVHMpOBaHHOe
N1 LAN NPY>XNHHBIA 32XXUM 2 Ha DIN-peike FRD 5 LR A KoMOVHPOBaHHOE
NPY>XUHHBIA 32XXUM 2 Ha DIN-peiike v MDP-2 D-5-T KRRl komMOrHUpOoBaHHOE
NPYXWHHBIA 32XUM 20 Ha DIN-peiike LSA-B-MAG 5084 02 0 NEEEII:IL]
NPY>XUHHBIN 32XXUM 2 Ha DIN-perike LSA-BF-24 5084 02 8 WGV el-E I o1}
N2 BUS NPYXXWHHBIA 3aXUM 2 Ha DIN-peiike FRD 2-5 O WAR M KOMOUHMPOBaHHOE
NPY>XUHHBIN 3aXXUM 2 Ha DIN-pelike v MDP-2 D-5-T LR koMOVHMpoBaHHOe
novaNet NPYXXWHHBIA 32XUM 2 Ha DIN-pelrike FRD 12 LNV komMOrHMpoBaHHOe
NPY>XUHHBIA 32XXUM 2 Ha DIN-peiike v MDP-2 D-24-T JCER: YAVl KOMOVHMPOBaHHOE
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aBa 3 | Cuctema BHyTpeHHeN MOSTHUEe3alWmnThbl

Tabnuua BbIGOpa YCTPOMCTB 3aLliUThbl OT NepeHanpsaxKeHnn
ANSA WWHHBbIX CUCTEM

YcTpoincTBO conpsixkeHUs Pazbem/ 3awumieH- | MoHTax A Mpoeepka | AC' | Tun ApT. Ne Bua 3awmtHOro

coefvHeHWe | Hble 3alUTHOrO ycTpoucTBa
nposopa ycTpoucTBa

P-BUS, Tenekom- NPYXVHHBIA | 2 Ha DIN- FRD 24 HF FUEEEYAN koMOVHMpOBaHHOE

wuHa MYHUKALUMOHHbBIN | 3aXUM pevike

o6paboTkn | NpoBoA NPYXUHHBIA | 2 na DIN- v MDP-2 D-24-T | 5098 42 2 NIV Io1 /It ]olo]- - 1oL}

[aHHbIX, 3aXnM penke

NaHEenbHas | cunoBoi NPoBOA, | NPYXUHHBLIA | 2 Ha DIN- v VF24-AC/DC | 5097 60 7 [RzI[elo (olS\Y/=loas=17 =Tl [o1=S

wurHa 3aXKNUM perike
NPYXWHHBIA | 2 Ha DIN- v v VF24-AC/ CLIr& YAl BLICOKOYYBCTBUTENBHOE
3aXUM pevike DC-FS

P-NET NPY>XWHHbIA | 4 Ha DIN- v MDP-4 D-24-T | 5098 43 1 W11/ Z Il Le]-EF2Le]=!
3aXnm penke

Procontic CS31 NPYXWHHBIA | 2 Ha DIN- FRD 12 UL N komMOrHMpoBaHHOE
3aXunm pevike
NPY>XWUHHbIA | 2 Ha DIN- v MDP-2 D-24-T | 5098 42 2 We1V[o//Z 17l Le]-ETF I Le]=!
3aXnm penke

Procontic T200 NPYXWHHBIA | 4 Ha DIN- v MDP-4 D-24-T | 5098 43 1 WIS/ Tl fe]-E Lo
3aXnm pelike

Profibus DP NPYXVHHBIA | 2 Ha DIN- v MDP-2 D-5-T | 5098 40 4 WIS/ 17l Le]-EF I Le]=!
3aXnMm peiike
6onToBoM 2 Ha DIN- FRD 5 HF FICEEYAN KoMOVHMpOBaHHOE
3aXnm penke
SUB-D-9 9 LUTEKEPHBIV SD09-V24 9 LB BLIcOKOYYBCTBUTENBHOE

Profibus PA NPY>XWUHHBIA | 2 Ha DIN- v MDP-2 SR Y KoMOUHMpPOBaHHOE
3aXnm penke D-48-T
NPYXVHHBIA | 4 Ha DIN- v MDP-4 D-48- | 5098 45 2 NReIV[S1ZI1 ole]-E 17 [o15]
3aXnUM pelike EX
nposogHoe |2 c v FDB-2 24-M VLT NVl BbICOKOYYBCTBMTENBHOE
coefnHeHne METPUYECKON

pesbboi

nposogHoe |2 C pe3bboit | v FDB-2 24-N FUEKIINV BLICOKOUYYBCTBUTENBHOE
coeauHeHne NPT

Profinet NPYXWHHBIA | 8 Ha DIN- ND-CAT6A/ LRV BLicoKOUyBCTBUTENBHOE
3aXnM pelike EA

SafetyBUS p NPYXWHHbIA | 4 Ha DIN- v MDP-4 D-24-T | 5098 43 1 W1V ZI7ILe]-ETF I Le]=!
3aXnm pelke

SDLC NPYXWHHBIA | 4 Ha DIN- v MDP-4 D-24-T | 5098 43 1 WIS/ I/l Le]-E I Te]=]
3aXnm pevike

SIGMALOOP (SIGMASYS) NPYXWHHBIA | 2 Ha DIN- FRD 24 5098 51 4 RLIVISIIITZ o IeI-ETE T o1}
3aXnM pevike
NPYXWHHBIA | 2 Ha DIN- v MDP-4 D-24-T | 5098 43 1 WIS/ Il fe]-E Lo
3aXnm penke

SIGMANET (SIGMASYS) NPYXWHHBIA | 2 Ha DIN- FRD 24 FOEEEIR S komMOvHMpoBaHHOe
3aXnm pevike
NPY>XWUHHbIA | 2 Ha DIN- v MDP-4 D-24-T | 5098 43 1 W1/ Z 17l Le]-ETF 2 Le]=!
3aXnm penke

SINEC L1 NPYXVHHBIA | 4 Ha DIN- v MDP-4 D-5-T | 5098 41 1 WIS/ Il Le]-E I Te]:]
3aXnm pevike
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agBa 3 | Cuctema BHyTpeHHel MOSTHUe3alWnThbI

Tabnuua BbIGOpa YCTPOMCTB 3aLliUThbl OT NepeHanpsaxKeHnn
ANSA WWHHBbIX CUCTEM

YctpoictBo | Pasbem/ 3awmueHHble | MoHTax A MpoBepka | Tun ApT. Ne
conpsXeHUs | coeAuHeHue nposoaa
SINEC L2 NPYXVHHBIA 3aXum | 2 Ha DIN-peliike FRD 5 HF 5098 57 1
NPYXWHHBIA 3aXum | 2 Ha DIN-peiike v MDP-4 D-5-T | 5098 41 1
SUB-D-9 9 LUTEKEPHbIN SD09-V24 9 5080053
SS97 SINIX NPY>XWUHHBIN 3axum | 4 Ha DIN-pevike v MDP-4 D-24-T | 5098 43 1
SUCONET NPY>XWHHBIN 3axum | 4 Ha DIN-pevike v MDP-4 D-24-T | 5098 43 1
pexyLuii 3axum 20 LSA LSA-B-MAG 5084020
pexyLnii 3aXXum 2 LSA LSA-BF-24 5084 028
TTL NPYXWHHBIA 3aXum | 2 Ha DIN-peiike FRD 24 5098 51 4
NPYXVHHBIA 3aXum | 2 Ha DIN-peliike v MDP-2 D-24-T | 5098 42 2
SUB-D-9 9 LUTEKePHbIN SD09-V24 9 5080053
SUB-D-15 15 LUTEeKepHBbIi SD15-V24 15 | 5080 150
U-BUS NPY>XWUHHBIN 3axuMm | 4 Ha DIN-perike 2x TKS-B 5097 97 6

Bupa 3awutHoOro
ycTpoWcTBa

KOMBUHMPOBaHHOE
KOMOBUHMpPOBaHHOE
BbICOKOYYBCTBUTENbHOE
KOMBUHMpPOBaHHOE
KOMGUHMpPOBaHHOE
6a3oBoe
BbICOKOYYBCTBUTENbHOE

KOMGUHMpPOBaHHOE

KOMGUHMpPOBaHHOE

BbICOKOYYBCTBUTEJIbHOE
BbICOKO4YYBCTBUTEJIbHOE

6a3oBoe
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[Mocrne ycTaHOBKM Kaxkgas cuctema MOSHMe3aluUTbl
OOSPKHa noaBepratbCsA MPUEMOYHBLIM  UCTbITAHUSM.
[ononHutenbHO cnegyer nNpoBOAUTL  peryrnsipHble
NPOBEPKN Ha MpeameT MUCnpaBHOro OYHKLMOHUPO-
BaHWA cuctembl. Kpome TOro, Bcs cuctema AoSbkHa
noaBepratbCs KOHTPOS0 Ha cobbiTMe yaapa MOSTHUK
1 nepeHanpskeHus. B cooTBeTCTBUM C OEMCTBYOLNM
ctaHgapTom no MonHuesawmte FOCT P M3K 62305
NpPoBepPKe noasiexar Kak MOSIHUENPUEMHUKM N TOKO-
OTBOAbI, TaK U CUCTEMbI 3a3eMSIEHUS U YpaBHUBAHUSA
NoTEHUNanoB MOSIHME3aLUUThI.

[MoMnmOo BM3yaribHOro KOHTPOIS YCTAaHOBKM U €€ COOT-
BETCTBUS C JOKYMEHTaLWen JOMKHbI Takke n3MepsaThb-
Ccs nonHble conpoTtueneHus. lNMpu kaxgon npoBepke
N TexobCcny>xMBaHUM B OOKYMEHTALMKO OOSMKHbI BHO-
CUTbCH COOTBETCTBYIOLLIME AOMONHEHNS.



maga 4 | MpoBepka, TexHU4YecKoe 06CNyKUBaHUE U OOKYMEHTauust

maBa 4: NpoBepka, TexHN4Yeckoe obcnyxmBaHme
U AOKYMeHTauus

4. lMpoBepka, TexHnyeckoe obCnyxMBaHne 1 JOKyMeHTauus 200
4.1 Cuctema BHeLLHEN MOSTHMe3aLuUThbI 201
4.2 CucTtema BHYTPeHHeN MonHuesalumThbl 204
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naga 4 | MpoBepka, TexHU4YecKoe o6CNyKUBaHUe U OOKYMEHTauus

4. MNpoBepka, TexHN4Yeckoe obecnyxmBaHue u
OOKyMeHTauus

PerynsipHble npoBepkn Ha npeameT MCnpaBHOMO (OYHK-
LMOHMPOBAHUSI CUCTEMbI BHELL Hell MOMHUE3alnThl He-
0o6xo4MMO MpPOBOANTL Aaxe Mocre NPUeMOYHbIX UCMbI-
Ta HWIN, 4YTOObI BbISIBUTH BO3MOXHbIE HECOOTBETCTBUS U
npv HeobXoAMMOCTU NPUHATL MepPbl AN UX YCTPaHEHUS.
[MpoBepka BkMNtoYaeT B cebsi KOHTPONb TEXHUYE CKOW [O-
KyMeHTaLuu1, U3 MepeHne 1 0OCMOTP CUCTEMbI MOSHME3a-
LMTBI.

KoHTponb 1 TexHnyeckoe obCnyxu BaHWE OOMXKHbI Bbl-
MONHATBLCSA C COBMIAEHNEM HOPM U TEXHUYECKUX MPUH-
umnos IEC 62305-3, YacTb 3 (IEC 62305-3).

[MpoBepkn BKMOYaOT B cebSA Takke KOHTPOSb CUCTEMbI
BHYTPEHHEN MonHuesawutbl. Cioga OTHOCUTCS Takke
npoBepKa CUCTEMbl YpaBHMBaHWS NOTEHLMANoB W nog-
KIOYEHHbBIX MOSHMEPA3PSIOHNKOB U paspsiaHMKOB Ons
3alWKMTbl OT MMMYMbCHbLIX NepeHanpsxeHui. [NpoTokon
WINN >KypHan NPOBEPKM CIYXWT ANS AOKYMEHTMPO BaHWUS
NPOBEPOK U TEXHNYECKOro 06 CNyXMBaHWsi CUCTEM MOI-
HnesawmThl. Mpu kaXxgom NpoBepke ero Heobxoanmo fo-
NOMNHATbL UMM COCTaBIMATb 3aHOBO.

OBO Eill



Puc. 4.1: Mecmo pa3deneHusi Ha Memarnnau4eckom ¢hacade

4.1 Cncrema BHELLUHEN MOSTHME3ALLUTDI

Kputepuu nposepku

* KOHTPOIb BCEW JOKYMEHTaLum, BKIoYasi COOTBETCTBUE
Hopmam;

* npoBepka OOLLEro COCTOSIHUSI MOMHUENPUEMHUKOB U
TOKOOTBOZIOB, @ TaKXe BCEX COEAMHUTENbHbIX KOMMO-
HEHTOB (OTCYTCTBME Criabbix COEAMHEHMI) U MOSHOIO
COMPOTUBIEHUS;

* MpoBepka CUCTEMbl 3a3eMIIEHUS], COMPOTMBIIEHUS
3a3eMIeHns, BKIoYasi Nepexofbl U COeQNHEHUS;

* MpoBepka CUCTEMbl BHYTPEHHEW MOMHWE3ALUUTI,
BKIIOYAsT Pas3psiiHUKM UMMYMbCHBIX MepeHanpsikeHni
1 Npefoxpa HUTenNw;

* npoBepka obLLero CoCTOSHNSA CTeNeHN KOpPpPo3nuu;

* KOHTpOrb 6e3onacHoCTY Kpen NeHui NPoOBOAOB CUCTe-
Mbl MOMHME3aLUMTbl U UX 3NEMEHTOB;

* [JOKYMEHTUPOBaHWE BCEX BHECEHHbIX N3MEHEHWI 1 [0O-
NMOMNMHEHNI CUCTEMbI MOMHME3aLLMThI, a Takke U3MeHe-
HUI, KacatoLLMXCSl CTPOUTENBHOTO COOPYXKEHMS.

maga 4 | MpoBepka, TexHU4YecKoe 06CNyKUBaHUE U OOKYMEHTauust

@ oso



naga 4 | MpoBepka, TexHU4YecKoe o6CNyKUBaHUe U OOKYMEHTauus

Knacc 3awurhbl BusyanbHbI OCMOTP, Konuye-

CTBO NPOBEPOK B rof

KomnnekcHbI BU3yanbHbIN
OCMOTp, KONIM4ECTBO NPOBEPOK
B rog

KomnnekcHbI oCMOTP B KPUTHU-
YeCKUX CUTYaLUAX, KONMYECTBO
NPOBEpPOK B rof

Inll 1

2

1

wnlv 2

4

1

Tabnuya 4.1: KpumuyecKku eaxkHbiMU obbekmamu s1871sIoMcs, K npumepy, cmpoumersibHble COOPYXEeHUHA, codep)Kawue qye-
cmeumeribHble cucmeMsbl, Uru 0ghUCHbIE U mopa08bkie NMoMeLeHUs, a makxe Mmecma 6osbWwo2o ckorneHust nnoded.

Puc. 4.2: l’eHepamop moka monHuu BET

KoMnoHeHTbl Ans cucTeM MOMHME3aLUMTbl MPOBEPSOTCSA
Ha npegMeT MX UCNPaBHOIO (PYHKLMOHUPOBAHUS B COOT-
BetctBuM ¢ FOCT P M3K 62561.1 «TpeboBaHus k coe-
OVHUTENBHBIM KOMMOHeHTaMmy». Mocne dasbl KoHAWLMO-
HUpoBaHwus, answencs B uenom 10 gHen, KOMMOHEHTbI
HarpyatTcs TpeMsi UMNYNbCHbIMU TOKamu. KoMnoHeH-
Tbl MOJSHME3AWNTLl ANS MONHWENPUEMHUKOB TeCTUpy-
totca Tokom 3 x | 100 kA (10/350). OT10 cooTBETCTBYET

umn

KaTteropmm mucnbiTaHmmn H.

C=of

KoMMNOHeHTbI 4ns TOKOOTBOAOB, Yepe3 KOTOpble TOK MOJI-
HUN MOXET pasfenstbecs (He MeHee OBYX TOKOOTBOLOB),
N COeQMHEHUS B CUCTEME 3a3eMIIEHUS TECTUPYIOTCSA TO-
kom 3 x Iumn 50 kA (10/350). OTo COOTBETCTBYET KaTero-

pun ncnbitaHui N.
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Kareropus ucnbitaHum MpoBepeHo

MpumeHeHne

H cornacHo MOCT P M3K 62561.1-1) 3xl,,. 100 kA (10/350)

MonHuenpremHunk

N cornacHo FOCT P M3K 62561.1-1) 3xl,,. 50 kA (10/350)

Heckonbko (He MeHee ABYX) TOKOOTBOAOB, YePE3
KOTOpPbIe TOK MOMTHUM MOXET pasfensTbes.

Tabnuya 4.2: Kamezopuu ucrnbimaHull coeOUHUMEbHbIX KOMIMOHEHMO8

Puc. 4.3: Jamyuk nukogoeo moka PCS Ha pa3psiOHuke

MpoBepka cucTemMbl MONMHME3ALWUTLI NOCPEACTBOM
cucrtembl PCS

Oarumk nukosoro Toka (PCS) siBnsieTca AaT4ynMkoMm, name-
PAOLWLMM MakCcMMarnbHbI TOK, KOTOPbIV B (hopMe MarHuT-
HOW KapTbl PEMMCTPUPYET U HAAEXKHO COXPaHSIET UMMYIb-
CHble TOokK. Taknm obpasoM, BeOeTCA KOHTPOSb Hag TeM,
yaapuna nm MOMHKS B CUCTEMY MOSTHME3ALUThI U KakoB
ObIf1 NpY 9TOM MakcMmanbHOM TOK MofHMK. [pu ycTaHoB-
ke cuctembl PCS mexay nHTepgencom ypaBHMBaHus no-
TEHLManoB U CUCTEMON 3a3eMIIEHNSA MOXET U3MEPSTLCA
Takxe TOK MOSTHUK, BXOAALWMN B 34aHune. [1o pedynstatam
MOXHO cenaTb 3aKntoyeHne 0 BO3MOXHbIX MOBPEXOEHN-
SIX 3NIEKTPOMNPOBOAKM.

Kapta PCS cukcnpyetcs npu nomoLum gepxxatens kapTbl
Ha KpyrnoMm npoBOAHMKE 1 TakuMm obpa3om ycTaHaBnuea-
€TCA Ha onpefeneHHOM paccTosHuK. [lnanasoH namepe-
HUM kapTbl coctaensieT 3-120 kKA. CunTbiBaTeNb MarHUT-
HOW KapTbl No3BonseT obpabaTbiBaTh AaHHbIE OATYUKOB
nvkoBoro Toka. CoOTBETCTBytOLLEE 3HAYEeHUE MUKOBOIO
TOKa oTobpaxaeTcst Ha gucnnee.

@ oso0
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B kayectBe anstepHaTnBbl OBO BeTTepmaHH npegnara-
et Bam ycnyry cuutbiBaHus. B atom cnyyae npocum Bac
obpatuTtbes B Bawe npeacraButensctBo komnaHu OBO
UM Ha COOTBETCTBYIOLLIEE OYEPHEE NpeanpusiTue.

Puc. 4.4 [MopmamueHbIl KOHMpPObHO-U3MepUumeribHbIlU
npubop Life-Control

4.2 Cuctema BHYTpPEHHEN MOSTHMEe3aLLmnThbI

MpoBepka Y3UI B npegenax nMHum nepepaym gaHHbIX
YacTo TpebytoTca NpoBEPKN UCTIPABHOCTU (OYHKLMOHNPO-
BaHus Y3UI B npegenax NuHUM nepegayn gaHHblx. Mpu
3TOM OCODEHHO BaXHO, 4TOObI CaMa NpoBepKa YCTPONCTB
3alMTbl He BNMsna oTpuuaTenbHO Ha curHan nepegayu
OaHHbIX.

PaspabotaHHbin OBO Bettermann komnnekc KOHTpOsb-
HO-u3MepuTenbHbix npubopos Life Control nossonser
BbINOMHATL NPOBEPKY YCTPOWCTB 3aLLMTbI BO BCTPOEHHOM
COCTOSHUKN ©e3 BMUSAHMA Ha CUrHan nepefady OaHHbIX.
TOHKUIA KOHTPOMbHBIN CTepXeHb obecneynBaeT KOHTaKT
CO BCTPOEHHbIM MoOnHuebapbepoM. WHTEerpnpoBaHHbI
MUKpornpoueccop oTobpaxaeT pesynstaT MpoBepKUM Ha
OLED-gucnnee v NOSICHAET ero AOMONHUTENBHO 3BYKO-
BbIMU curHanamu. NogcoeguHsiemMbli CBETOANOA, BHYTPU
KOHTPONBHOIO CTEPXHS SBNSAETCA elle OAHON (YHKUU-
OHarnbHOMW BO3MOXHOCTbIO, MO3BOMSOLEN OPUEHTUPO-
BaTbCA AaXe B CAMOM TEMHOM LUKady ynpaBneHus.

os0 il

MpoBepka BepxHUX YacTten paspsgHukoB V50, V25,
V20 n V10

KoHTponbHo-n3meputensHiin npubop ISOLAB nossons-
€T NMPOoBOAUTbL NPOBEPKY BEPXHWUX YacTen paspsaHUKOB
V50, V25, V20 n V10. lNMpn nomoLum NOBOPOTHOrO pery-
naTOpa MOXHO BblOpaTb COOTBETCTBYIOLLMIA pa3psigHMK
npoussoactea OBO Bettermann. 3atem BepxHsia 4acTb
BblIOpaHHOro KOMOWMHMPOBAHHOIO paspsiAHUKa UNKU pas-
PSAHUKA MMMNYNbCHBIX Hanps>KeHUM NoMeLLaeTcsi B COOT-
BETCTBylOLLEee, MPefyCMOTPEHHOe B Npubope oTBepcTyHe.
MocpeacTBOM HaxaTusi HA KOHTPOMbHYKO KHOMKY CTapTy-
eT npoBepKa MCMpaBHOrO PYHKLMOHMPOBAHUS BapuUCTO-
pa. lMomumo koHTponsi pa3psigHukoB, npubop ISOLAB
NoAAepXMBaeT Takke (YHKUMIO KOHTPOMS M3onsauun B
cootBetcTBum ¢ VDE 0100-610.
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TepmuH

HopmaTtuBHOe onpepenexHue

Pa3psagHuk

Pa3pagHuK — 3To aneKkTpu4eckmin annapar, COCTOSALLMIA B OCHOBHOM 13 BapyCTOPOB W/UNn nUc-
KpOBbIX NpomMexyTkoB. Oba anemMeHTa MOryT BKNOYaTbCS NOCNeA0BaTeNbHO MW NapannensHo,
a Takke MCronb3oBaTbCs MO OTAENBbHOCTU. PaspsgHMKM cryxar Ans 3aluTbl ApYroro a51eKTpoo-
60opyAoBaHUS 1 ANEKTPOYCTAHOBOK OT NepeHanpsikeHnn.

PacuetHoe HanpsbkeHne U
paspsiaHuKa

PacyeTHOe HanpspkeHne — aTO0 MakcMMasibHO AOMyCTUMOE A paspsaHuka 6e3 CKPOoBOro
NPOMEeXyTKa [eNCTBYIOLLEe 3HaYeHEe CETEBOO HanNpsKeHVs Ha 3axuMax paspsaHvka. Pac-
YeTHOE HarnpshKeHne MOXeT HerpepbIBHO NoAaBaThCA Ha PaspsaaHUK, He N3MeHSst ero paboumnx
XapaKTepucTuK.

Pa3beanHuTenbHoe yCTponcTBo

Pa3beanHMTENbHOE YCTPOWUCTBO OTKMIOYAET PaspsiAHUK NPy Neperpyskax ot CeT! Unu 3asemnsi-
IOLLEN yCTaHOBKU, Briarogapsi YeMy npefoTBpalLaeTcs pUCK BO3HUKHOBEHWS MoXapa U OgHOBpe-
MEHHO nofaeTcsi curHan o6 OTKIIYEHUU 3alMTHOO annapara.

100-% nmnynbcHoe HanpshkeHne cpaba-
TbiBaHWS B pe3ynbTaTe yaapoB MOSTHUN

100-% nmnynbcHoe HanpskeHve cpabaTtbiBaHWs B pesynbrate yaapoB MOSTHUM — 3TO BeNu4uHa
VIMMYNbCHOTO HanpsPKeHUs!, BO3HUKatoLero npu yaape MonHum 1,2/50 MKc, KoTopoe NpuBOAuT K
nocrefoBaTenbHOMY 3aMbIKaHWIO KOHTAKTOB paspsaHuka. Mpy JaHHOM KOHTPOSIbHOM Hanpsixe-
HWUM YCTPOMCTBO 3aLUMTbl OT MMMYNbCHBIX HanpsxkeHun (Y3WIT) npu gecatn Harpyakax fOMKHO
cpabatbiBaTh 10 pas.

Bpemsi cpabatbiBatus (t, )

Bpewmsi cpabatbiBaHWsA xapakTepu3yeT B OCHOBHOM NapaMeTpbl cpabaTbiBaHWs OTAENbHbIX
3MEeMEeHTOB 3aLUunThbl, MPUMEHSIEMbIX B pa3psigHnkax. B 3aBucMmocTy ot KpyTusHel du/dt umnyns-
CHoro HanpsixeHust unu di/dt nmnynbcHoro Toka BpeMs cpabaTtbiBaHWs MOXET BapbMpOBaTbCs B
onpeneneHHbIX Npegenax.

YpaBHMBaHVEe NOTEHUMNANos
MOnHMe3awnTbl

YpaBHMBaHVE NOTEHLMANOB MOSTHME3aLUUTI ABNSAETCS BaXKHON MEPOW ANsi CHYXXEHNS OMacHo-
CTU MoXapa v B3pbIBa B 3aLLMLLLaEMOM MOMELLEHUN UMW 3AaHUN. YpaBHMBaHWE NOTEHLManos
MOInHUe3awnTbl 4OCTUraeTca npu nomMmoLLu Kabenew ypaBHMBaHUA NOTEHLMANOB Unn paspa-
HWKOB, KOTOPbIE COEAMHSOT HapYXHbI MOMIHUEOTBOA, METannMyeckMe YacTu 3gaHus unm
NnoMeLleHud, aNeKTponpoBOAKY, MHOPOAHbIE, NPOBOAALLME YaCTU, a TaKKe ANEKTpU4ecKkoe n
TeNeKOMMYHUKaLlMOHHOEe oGopy,qosaHVle.

Cuctema monHuesawmtsl (LPS)

Cuctemoit monHuesawumTsl (Lightning Protection System - LPS) Ha3biBaeTcs obLias cuctema,
npuMeHsiemMasi Ans 3almTbl NOMELLEeHUst UNn 3aaHnsa oT Bo3AencTBMS yaapa monHuv. Cioga
OTHOCUTCS! KaK BHELLIHSIS, TaK U BHYTPEHHSS MOMHMe3almTa.

3oHa monHuesawmTel (LPZ)

3oHol MonHunesawmThl (Lightning Protection Zone - LPZ) Ha3biBatoTCsa Te y4acTku, Ha KOTOPbIX

3MeKTPOMarHMTHOe OKpy»KatoLLiee More MOMHUM MOANEXNT ONPEAEeneHnio N KOHTPono. Ha BHY-

TPU3OHHbIX Nepexofax BCe NNHUN N MeTanMyeckme 4acTu AOMKHbI ObITb BKIIOYEHbI B CUCTEMY
ypaBHVBaHUSA NOTEHLMANOB.

MmMnynbcHbI TOK MornHum (I )
umMmn

MIMNynbCHbIM TOKOM MOMHUM (BONyCTUMas Harpyska no TOKy MOSIHMM Ha OAHOW MUHWUM) Ha3blBa-
eTcsl CTaHAapTU3VPOBaHHAsi XapakTepuCcTUKa U3MEHEHWST UMMYNbCHOTO Toka (hopMbl kKonebaHms
10/350 mkc. BmecTe co cBOMMM NapameTpamy — MakcumarbHas BenMyvHa — 3apsg — cneumdu-
Yyeckasi 9Heprusi oHa oTobpaxaeT Harpy3ky no ecTeCTBeHHbIM Tokam MOfHUKU. MonHuesawmT-
Hble pa3psgHvkn Tuna 1 (paHee - knacc TpeboBaHui B) AomkHbl ObiTb B COCTOSIHUM OTBOAUTL
Takve TOKM MOMHWK, He NoABeprasich Npu 3ToOM paspyLLUEHUIo.

[MpoxogHoe conpoTuBReHne Ha 0gHON
JIMHUN, NPOOOSNbHOE ConpoTUBIEHUE

[MpoxogHoe conpoTMBEHNE Ha OOHON NMHUM YKa3blBAET Ha MOBbILLIEHNE OMUYECKOrO CONPOTUB-
NEeHUst OTPE3KOB NIMHUKN Ha OfHOW Xune, o6ycnosneHHoe ucronb3oBaHnem Y3UI.

YCTpOWCTBO 3alUTHOIO
oTkntoveHnaT (Y30/RCD)

KommyTaumoHHbI annapat Ans 3aluTbl OT NMOPaXeHUs AMEKTPUYECKUM TOKOM U BO3HUKHOBE-
HUs noxapa (Hanpumep, Fl-Bbikntoyarens).

YCTONYMBOCTbL MPU KOPOTKUX 3aMbIKaHUAX

Y3UM pomnxHo 6bITb B COCTOSIHUM NPOBOAWTL TOK KOPOTKOTO 3aMblkaHWst 4O ero npepbisa-

Hust camum Y3UIT nnm BHyTPEHHUM NGO BHELIHUM pasbedUHUTENbHBIM YCTPOWCTBOM, NGO
YCTPOWCTBOM 3aLLMTLl OT NePerpy3kn Mo TOKy CO CTOPOHbI CETU (Hanpumep, BXOAHOW npeaoxpa-
HUTEnb).

LPZ

CM. «30Ha MonHnes3aLmnTbi»

HOMUWHanbHbI OTBOAUMBIV UMMYIbCHbIV
TokK (1)

HoMuHanbHasa yactoTa — 3T0 YacToTa, Ha KOTOPYH paccynTaHo o6opy,qosaHV|e, KOTOpas yKa3bl-
BaeTCs Ha ero MapknpoBKe, U K KOTOPON OTHOCATCS npyrme HoMuHarbHble BEJTUHUHDI.

HomuHanbHas yactota (f,_ )

HOM

HomuHanbHas Yyactota — 970 YacToTa, Ha KOTOPYH paccyuTaHo obopyaoBaHue, koTopas ykasbi-
BAETCS HA €ro MapkMPOBKE, U K KOTOPOW OTHOCATCS APYre HOMUHATbHBIE BEMUYMHbI.

206
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TepmuH

HopmaTtuBHOe onpepeneHue

HomuHanbHoe HanpsikeHne (U

HOM)

HomurHanbHoe HanpsikeHWe — 3TO BeNUYMHA HaMNpsKEHWs], Ha KOTOPYH PaccuMTaHo 3neKTpoo-
GopynoBaHue. Mpu 3TOM peyb MOXET UATW O BEMNYMHE NOCTOSIHHOIO HaMNPSXKEHWS UNu AENCTBY-
IOLLEN BEMUYMHE CUHYCOMAATBHOTO NEPEMEHHOTO HaMPSHKEHUS.

HomuHasbHbIn ToK (1,)

HOMUWHarnbHbIA TOK — 3TO MakcumarnbHO ,EI,OI'chTVIMbIVI pa60wu7| TOK, KOTOpbIV B TeYEHUe Au-
TEeNbHOro nepunoaa BpeMeHn MoxeTt 6bITb npoeefeH no 0603HaYeHHbIM A1 3TOro BbIBOAAM.

[acsulas cnocobHOCTb CETEBOIO
conposoxpaatouero Toka (l,)

ConpoBoxaatoLwuii TOK — Ha3blBaeMbI TaKKe «CETEBOW COMPOBOXAAMOLLMIN TOK» — 3TO TOK,
KoTOpbIi NnpoTekaeT Yepe3 Y3UI no 3aBepLUeHUtO NpoLiecca OTBOAA U MOCTaBMAETCHA U3 CETU.
ConpoBoxaatoLwuii TOK B 3HaYUTENbHOWM CTENEHN OTNMYaEeTCa OT paboyero Toka AnUTenbHON
Harpysku. YpoBeHb CETEBOIO CONMPOBOXAAILLETO TOKA 3aBUCUT OT NoABOAA, NPOXOAsLLEro oT
TpaHcdopmaTopa kK TOKOOTBOAY.

YpaBHMBaHVe NOTEHUManos

SﬂeKTpVI‘-IeCKOS coeavHeHue aAna OOCTUXEeHUA paBeHCTBa nUnn I'IpVI6]'IM3VITeJ'|bHOFO paBeHCTBa
noTeHumManoB Kopnycos 3]'IeKTpOO60py,D,OBaHVI9| WINN CTOPOHHMUX NPOBOASALLMX YacTen.

LUnHa ana ypasHWBaHWs NoTEHLMANos
(Lyr)

3aXxuM Unu LWKHa, NPeayCMOTPEHHbIE A1 COEANHEHMS 3aLLMTHOMO NPOBOAHMKA, NpoBoAa Ans
ypaBHVBaHUSA NOTEHUMArnoBs v, Npu HeobxoaMMOCTH, NPOBOAOB ANA (YHKLMOHAMNBHOMO 3a3eM-
NEHUs ¢ 3a3eMMALWMMIU NPOBOAAMM W 3a3eMIIUTENAMMU.

OcraTto4Hoe HanpskeHue (U, )

MakcumMarnbHas BennymHa HanpskeHWs, BO3HUKAKLLETO Ha 3aXVMax YCTPOWCTBa 3alluTbl OT
MMMYbCHBIX NepeHanpsixkeHuit (Y3WIM) Bo Bpems Unu HeMocpeacTBeHHO Nocrne nNpoTekaHus
OTBOAMMOIO TOKa

YpoBeHb 3aLMThbl OT NEPEHAnPsHKEHNIA (Uy)

YpoBeHb 3almnTbl OT NepeHanpsiXKeHNn — 3TO MakCMMarbHOe MIHOBEHHOE 3Ha4YeHne Hanpsbke-
HusA Ha 3axumax Y3UI nepep 3anyckom.

SPD

Surge Protective Device — aHrnuiickvin TepMuH ansi 0603Ha4YeHUs YCTPOMCTBA 3aLUThl OT UM-
nynbCHbIX NepeHanpsixeHun (Y3UIT).

[nanasoH Temneparyp

[nanasoH paboynx TemnepaTtyp ykasbiBaeT Ha TO, B NpeAenax Kakux Temneparyp rapaHTmpo-
BaHa
6e3ynpeyHasi pabora Y3UI.

MepeHanpsikeHve

[MepeHanpsixeHne — 3TO KPaTKOBPEMEHHOE HanpsXXeHne, BO3HMKatloLLlee Mexay nposoaamu
nnn Mmexxay nposoaom un 3emnen, KOTopoe MHOFOKpaTHO MpeBbILLaeT MakCcuManbHO gonyctmmoe
3Ha4veHne pa60~|ero

Hanps>XeHud, HO He UMeeT pa60qe|71 yacToTbl. OHO MOXET BO3HMKaTb B pesynbraTte rposbl, a
TakKe 3aMblKaHWU Ha 3eMI0 UM KOPOTKUX 3aMblKaHUIA.

Y3 tuna 1

Pa3psgHvkm, cnocobHble 6rarogaps 0CO6eHHOCTAM CBOEro YCTPOCTBA OTBOAUTL TOKM MOIHUM
"
KOMMOHEHTOB MOMHUM NP MPSMbIX YAapax.

Y3WUI tuna 2

Pa3pagHuku, cnocobHble OTBOAUTL nepeHanpsaxeHusa, Bbl3BaHHbIE yaaneHHbIMU N Bnmskummn
yaapamm nnm KOMMyTauMOHHbIMUK onepaunamin.

Y3WUIM tuna 3

Pa3pspHvkv ons 3awmutbl oTAeNbHbIX NoTpebuTenen unm rpynn notpebutenei ot nepeHanps-
XKEHUIA 1
NpUMeEHsieMble HENOCPEACTBEHHO Ha po3eTKax.

Hactota nepepauu (f))

YacToTa nepegayv YKa3blBa€eT Ha TO, 40 KaKoW 4acToTbl BHOCMMOE 3aTyxaHue npuMmeHaemoro
SJ'IeKTpOOGODy,D,OBaHMﬂ cocTtaBnsieT MeHee 3 ob

YCTPOWCTBO 3aluUThl OT UMMYIbCHBIX
nepeHanpsikenun (Y3WUIT)

Mpunbop, npeaHa3Ha4YeHHbIN Ans OrpaHUYeHNst NEPEXOAHBIX HAMPSXKEHUI 1 OTBOAA UMMYSb-
CHbIX TOKOB. OH COAEPXKUT Kak MUHUMYM OVH HEMUHENHBIA KOMMOHEHT. YCTPOWCTBA 3aLUMThI
MUMNYMbCHBIX HaNpPsKeHU B 06LLeynoTpebuTernbHOM SI3bIKOBOW MPaKTUKe Ha3blBaOT Takke
paspsigHUKaMm.

BxogHow npenoxpaHuTens
nepep paspsigHukamm

Mepen paspsaHYKaMU AOSHKEH MOAKM0YaTLCS BXOAHONM NpedoxpaHuTesnb. Ecnv npeaekito-
YeHHbI NpefoxpaHuTenb Gonblue, YeM MakCMMarnbHO AOMYCTUMbIV BXOAHOW NpeaoXpaHuTerb
3MeMeHTOB paspsigHuKa (CM. TEXHUYECKME XapakTepUCTUKM NpuGopa), To paspaaHUK LOMKEH
ObITb BbIGOPOYHO NpeaoxpaHeH TpebyeMbiM 3Ha4YEHNEM.

BpemeHHoe nepeHanpsixerne (TOV)

TepmuH «BpemeHHoe nepeHanpskeHve» (Temporary Overvoltage - TOV) npumeHsieTcs k Bpe-
MEHHBIM MepeHanpsPKEHNSM, KOTOPble MOTYT BO3HMKHYTb B pesyrnbsTaTte olwmnbok B CpeaHEeBOSbT-
HOW 1 HA3KOBOJBTHOWN CETU.

OundbdbepeHumaums: LPL = BKZ = knacc MmonHuesawmThbI

LPZ = 30Ha monHuesawmTbl

LPS = Lightning Protection System = cucrema monHuesawuTsl BaxHo: cobnoaeHve eamHon
TEPMUHOMOTMN MPU YyNOTPeONeHUN TEpMUHOB/COKpaLLEHNI
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ag.a 5 | KpaTkui rnoccapuin no nepeHanpsikeHUsAM

MomeHTbI 3aTAXKN

M5 4 Hm
M6 6 Hwm
M8 12 Hm
M10 20 Hm

=0
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6.1. IHXXeHepHbIN LeHTp

OBO bettepmaHH pabotaer gna Bac. CneumanbHo
ansa Bawero ynobetBa B KoMnaHuu co3gaH MHxeHep-
HbIN LEeHTp. BbicokokBanMduLuMpoBaHHbIE TEXHUYECKNe
crneumanmncTbl OCYLLECTBAAIOT WHAMBMAYaNbHOE COMpo-
BOXAeHVe Balumx npoekTtoB OO MOMEHTa WX MOfHOW
peanusauuu.

O6patuBwncs B OBO bettepmaHH, Bbl rapaHTMpoBaHHO
nonyyaere:

* KBanM@uUMpoBaHHble KOHCYNbTaLumn No NpoeKTUpoBa-

HUIO N MOHTaXY;

* TWaTternbHO pa3pa60TaHHb|e NPOEKTHblE pelleHuna C
AetanbHbIMMU pekoMmeHaaunamm;
* FOTOBbIE YEPTEXN NO Bawmm TexHmyecknm 3agaHunsm.

Mpy HeOGXOOAMMOCTU MHXEHEPbl KOMMNaHWN FOTOBbI NPU-
exaTb Ha Bal obbekT Ana npoBedeHus obydeHusa unm
wedMoHTaxa. OTnpaBnTb 3anpoc B VIHXXeHepHbIN LEHTP
OBO bettepmaHH Bbl mMoxeTe, obpatuBlnCh B 0duUC
KoMnaHuu B Baliem pervoHe.
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6.2. Oby4yeHue

Mporpamma oby4yatowmx cemvHapoB OBO bettepmaHH

OXBaTbIBaET LUMPOKUIA CNeKTp TeM. [puHnMas yyactve B

cemuHapax OBO, Bbl moxeTe:

* 03HaKOMWUTbLCA C HOBEMWLWIMMMK pasdpaboTkamu U akTy-
anbHbIMW TEHAEHUMSIMU B 06nacTy NpOeKTUPOBaHUS 1
3MNEeKTPOMOHTaxa;

CeMuHapbl NPOBOAATCA ANS cneunanucToB no NpoekTu-
POBaHMIO M MOHTaXy, a Takke Ons AUCTPUOLIOTOPOB U
KOMMaHumn-napTHepoB. [Mporpamma Kaxgoro cemuHapa
COCTaBnsieTca UHAMBUAYANbHO AN KaXdoW rpynmnbl criy-
watenew. MNpn HeobxoaMmocTn obyyeHne MOXET ObITb

a.a 6 | UnxxeHepHbIn ueHTp OBO BetTtepmaHH

* MonyyYnTb HeobXxoauMble CBEAEHUS O AeNCTBYHOLNX
HopMmax, cTaHfapTax 1 ux TpeboBaHusix;

* OCBOUTb 6a30Bble MPUHLMMLI MPOEKTUPOBAHUS Ha OC-
HoBe obopynoBaHuss OBO BetrtepmaHH C¢ y4eToM ero
TEXHUYECKMX XapakTepuUCTUK U 0COBEHHOCTEN

B O ol 58

opraHusoBaHo Ha Bawen tepputopun. Bce cemuHapsbl
npoeoaATcs Ha 6e3Bo3mesaHoNn ocHoBe. Kpome Toro, Bel
MOXeTe 3aKkasaTb Katanoru, 6poLutopbl U 0bpasLbl Npo-
aykumm OBO BettepmaHH.
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6.3. BIM-mogenupoaHnue ¢ OBO

Komnanns OBO BbeTtepMaHH MogaepXuBaeT pasBuTue
COBPEMEHHbIX TEXHOMOMIA B 06MacTv NpoekTUPOBaHUS
00BHEKTOB 1 BHEAPEHUST TEXHONOrMU MHPOPMAaLMOHHOTO
MOZEnMpoBaHUs 30aHuin n coopysxerun (BIM).

CerogHsa npeumyllectea BIM-texHonorni He nogsep-
raloTcs HUKaAKOMy COMHeHuto. BosmoxHocTn Autodesk
Revit npegoctaBnsaT NHXeHepam HeorpaHNYEHHbIE BO3-
MOXHOCTU AeTanbHoro 3D-moaenvpoBaHus, BU3yanunsa-
LMK, coxpaHeHusa Gomblioro obbema AaHHbIX U Makcu-
ManbHOM MOBUBHOCTU.

CneuuanbHO AN KOMNaHUA, NCNOMNb3YHLLMX TEXHONOrUN
WMHGOPMALIMOHHOTO MOAENMPOBaHNS 30aHNIA U COOpYXe-
Hun (BIM), B komnaHun OBO BettepmaHH pa3paboTaHbl
cnegyolime matepuansi:

* TOTOBbIV WAbNoOH ans paspabotkn BIM-mogenu u Bbi-
nycka MpoeKTHOM JoKyMeHTauun pasgena «MonHuesa-
wu1Ta 1 3asemneHue» Ha ctagusax N wn PO,

* yooGHbIN OyHKLMOHAnN AN BU3yanbHOro oTobpaxeHus
30HbI 3aLNTblI BbIOPAHHOrO MOMHMENpremMHoro obopy-

L00BaHUA;

Puc. 6.1: lNpumep susyanbHO20 omobpaxkeHUs1 30HbI
3awumsl MOTHUENPUEMHUKO8

CewmewicTBa n cbopkun obopyaoBaHust paspaboTaHbl B COOT-
BETCTBMM C UHCTPYKLUSIMU 1 MOSNOXKEHUSIMIN OENCTBYHOLLIUX
Ha TeppuTtopun Poccuiickon degepaunm HOpMaTUBHBLIX
[OKYMEHTOB B 00Nactu MONHME3alnTbl U 3a3emMieHns
30aHWIA, COOPYXEHUIN U MPOMbILLIIEHHBIN KOMMYHUKaLWUA
P 34.21.122-87 n CO 153-34.21.122-2003, a Takke Tpe-
OoBaHMAMK K TUNAM, CEYEHUAM U MaTepuanam UCMosb-

* CKpPUNT N5l aBTOMaTUYECKON pacCTaHOBKM COeaUHUTE-
nen n gepxarenemn NpoBOAHNKOB;

* CKpUNT 418 pacyeTa CONpOTMBIEHUS TOPU30OHTaNIbHOMO
3a3eMnmTens, BEPTUKaNbHOMO 3asemMnuTens u odliero
COMpPOTMBIEHNS 3a3eMNAOLErO YCTPONCTBA;

* [eTanbHOE PYKOBOACTBO Monb3oBatensi, obyyarowne
BMAEO ponukun no pabote B cucteme Autodesk Revit.

Puc. 6.2: Pesynibmam asmomMamu4ecKkol paccmaHoeKuU
coeduHumenel u depxxamesiell MPO8oOHUKO8

3yeMbIX 3reMeHTOB cucTembl 3a3emnexns FTOCT 62561-
2014 nTOCT P 50571.5.54-2013.

Bce paspabotaHHble peweHus OBO CcOOTBETCTBYHOT
ctaHgaptam Autodesk. JIucTbl WwabnoHa BbINOMHEHbI
B COOTBETCTBMM C FOCYAapCTBEHHbIMU TpeboBaHuAMU
K OCDOPMITEHUIO HYEPTEXEN.







BE3O0MNACHOCTb C
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BETTERMANN

OBO bertepmaHH — nuaep B cdepe 3aluTbl OT NPSAMbIX YAapOB MOMHUWM U BO3AENCTBUSA MMMYFMbCHBIX NepeHanpsxeHnn. Hawa
3KCMepTHas No3nUMSA NOATBEPXKAEHA YHWUKANbHbIMU TEXHUYECKUMU pa3paboTkamy U MHOXECTBOM MPOEKTOB, peanu3oBaHHbIX Ha
TeppuTopun Poccum n no Bcemy mupy.

Halu VHXeHepHbI LIeHTP NpenocTaBnsaeT npodeccroHarnbHyo TEXHUYECKYIo NMoAAepKKY Ha Bcex aTanax peanusauum Bawumx npo-
eKToB. B cBoei paboTte Mbl UCTONb3yeM camoe akTyarnbHoe nporpamMmmMmHoe obecriedeHue.

Mbi pa60TaeM TONbKO C caMbliMN HageXHbIMU KOMMNaHUAMU-NOCTaBLWMKaMU OﬁOpyAOBaHMﬂ, ob6ecneyvBaoLLMm 6ecnep660|71Hb|e
NocTaBky Ha 06LEKTBI TOYHO B CPOK.

[JoBepbTe cBolo BGe3onacHOCTb npodeccroHanam!

000 «OBO BettepmaHH»

117246, Mocksa,

HayuHbin npoesa, a. 19, 8 atax, oguc 8A
Ten.: +7 (495) 510 22 37

Email: obo.office@obo.com.ru
www.obocom.ru
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