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KaoOeibHasi COPTHPOBKA Ha CHJIOBBIX

K&GCJIHX 5 | KaGBJIHX CBJsSI3HN
Huxenep Eugen Juckle

Ka6GennHast cOpTUPOBKaA

KabGenpHass copTupoBKa Ha CHIOBBIX KabelIsiX M KaOeJsIX CBS3H
CIYXXKUT IJI1  BO3MOXHO Oollee  TOYHOM  HOeHTU(UKAIMUA
ompelelIeHHOro Kabeis, IIpHYeM B OO6JIaCTH CHIIOBBIX KaGellel B
KadyecTBe 3ajayd ITIOHMMAaeTcsd TIpeXIe BCErO OIpelclIcHUE
OTKJIIOYEHHOro KaGensg. TeM caMbpIM IIpHM KOHCTaTalli¥ OTCYTCTBUS
HanpsKeHUs Ha MMONBOASIIEM HAIIpsIXKeHUEe Kabejre
IpedoTBpaINacTCs IOBpPeXNeHHe caMoro Kabeilss ¥ TpaBMaTH3M
nepconaia. IIpuw curHaapHBIX KabelIsiX ¥ Kabelsdx CBsI3HM Bce
orrpeaenseTcs HEO0O0XOTUMOCTBIO u3bexaHus OIMMOOYHEIX
HomKJIoYeHu#. PasnuyHelmue mOTpeOHOCTH TIpM KaOeldbHOM
COPTHPOBKE TPEOYIOT pPa3IMYHBIX METOOUK, IIpHYEM HEOOXOIUMO
IOIIOJIHUTEIFHO Oo0palmaTh BHUMaHHME Ha TO, UOET JIM pedyb 06 OfHO-
M MHOTOXMIIPHBIX KaOelsax.

1. KaGenbHast cCOpTHPOBKA M IIPENINCAHUS

IlepBoHavanbHO YCTAaHOBJIEHO, 4YTO KaOejJbHas COPTHPOBKa, HeE
3aBHCHMO OT CIIoco0a IIpMMEHEHHUs, He HapylIaeT HU OMHOIO U3 IISITH
U3BECTHHIX TIpaBui Oe3omacHocTH. PaboThl Ha KabeJIbHBIX YCTaHOBKAX
OOOJIXKHBI B  TIPUHIMIIE  IIPOBOOMTHCS TIIPHM  OTKIIOYEHHOM
HanpsixkeHun. Yrto6bl H30eXaTh OIACHOCTH, OBUIM pa3paboTaHBI
o0s13aTelIbHbIe K HCIToHeHMIo npemanucanusg 8 VDE 0105 u VBG 4.
PaGoTel moj HaIpsKEHHEM XOTS M BO3MOXHBI, HO OHH IIOJKHBI
MMPOBONUTHCSA IIPH HAIMYMHM OYEHb BaXXHBIX IIPUYUH, HaIpHMeED,
OIIaCHOCTh JJIs XW3HHM M 3[0POBbs JIIOAeH MM IIpeKpallcHHe
MECTHOIO 3HeprocHabxXeHMs. OTH paboTHl pa3pemraeTcs IPOBOIUTH
TOJIBKO 0c0060 00yYeHHBIMH CIIEIUaJIICTaMH.

EnuncrBeHHass IeHCTBUTEIBHO TOYHAash METONMKA ONpeneeHUS
OTCYTCTBHSl HaIlIpsS>XXKEHHS - O5TO IIpUMMEHEeHHEe THIPaBIHYECKOTO
npubopa paspe3aHUss MWIM B3pbiBaHMA Kabens. IIpum sToM
TpeNIOYNTATCS TE MOJIEJIH, KOTOpBIe JONYINEHBI
npodeccHOoHaIbHBIM TOBapUINECTBOM 174 HMEIOT TyJIbT
OMCTAaHIMOHHOTO YIIpaBJIeHMsS. DTO NMpUOOpPHI, KOTOpPHIE HE TOIEKO
pa3pe3aloT KabGelb, HO M ONHOBPEMEHHO 3a3eMISIOT U COEIUHSIOT
DJIIEKTPUYECKH BCE TIPOBOIAIIME YaCTH Kabelrs.



2. KabelibHasi COPTHPOBKAa METOJIOM
3BYKOBOM 4YaCTOTEI

MeToq 3BYKOBOM 4YacCTOThI IIPUTOTHBI KaK JIJI CHJIOBBIX Kabelle,
Tak ¥ O kxabGemen cBssu. IlocliemHee TeM He MeHee IIPU TOM
YCIIOBHMH, YTO Kabelb He SBIISIeTCS KOaKCHUAIbHBIM.

2.1. Ilpucoemuuenue reneparopa A4

(aymmo4acTOTHOTO)

IIpy sToM MeToje ITapa XWJI Ha KOHIle Kabellsl 3aMbIKaeTCs
HaKOpOTKO M TeHepaTop 3BYKOBOM YacCTOTHI IIPUCOEHUHSIETCS K
o6erM XHiIaM Ha Havalle KaGelns. (cM. puc.l.)
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Puc.1. IIpucoenuHeHHe TeHepaTopa IUIA 3BYKOYaCTOTHOM
COPTHPOBKH

IIpucoenuHeHus corjfacHO pHC.2 MWIH puc.3 HeoOXomuMo IIpHU
MeTolNe 3BYKOBOM 4YacCTOTHI M30erarh, ITOCKOJBKY 3HeCh HEBO3MOXKHO
TOJIYYUTh HUKAKWUX OHO3HAYHBIX Pe3yJIbTaTOB U3MEPEHUS.
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Puc.2. HenmpaBunbHOE NpyicoeuHeHHE 1.
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Puc.3. HenpaBuiIbHOE TIpHUCOEIHEHME 2.

IIjisi BO3MOXXHOIO BbIOOpa YacTOT HEOOXOOMMO IIOMHMTDL, YTO,
HanpuMep, KalOellb CBS3M JOJIKEH oO6JlajaTh 3aMeTHOM IIJIMHOW H
WMeTh O6ONbIOyI0 MHIOYKTHBHOCTh IJMHBIL. TeM caMbIM co3HaeTcs



GOJIbIIOE COIPOTHBIIEHHE TIEPEMEHHOr0 ToKa IIETIM IMPOBOAa M JIUIIb
MaJIeHbKHUI 3ByKOYaCTOTHBIM TOK. 3[eCh PEKOMEHYeTCs TpUMMEHEHHE
Hu3koM wactorbl 480 Tm, Kkoropas K TOMy Xe& HMMeeT TO

[IPENMYIIECTBO, YTO MOXHO M3MepsITh Yepe3 KaTymeuHble ot IIpu
. CHJIOBBIX KabelIsiX Ha OCHOBAaHHHM OOJIBIIEro IIONIEPEYHOrOo CEYECHUSA
Kabellsi ¥ MeHbIIeH IUIMHBI MOXHO BBIOGpaTh INPAKTUYECKH JIOOYIO
U3MEPHUTEIBHYIO YacTOTYy.

2.2. UnertuduKanys cO 3ByKOBOM 4acCTOTOM
HUnentuduranus Kabeisd, yepe3s KOTODPBIN IpoTeKaeT
M3MEPUTEIBHBIA TOK, MOXET MPOUCXONUTh IO IBYM KPHTEPHSIM.
CornacHo puc. 4 06a BCTpeYHOTEKYIIMX TOKa CO3JalOT IIOJIE B
BHUOE BOCHMEPKM, IIpMYEM IEPEXUM HAXOOUTCS MeXHy obeuMu
SKHUITaMHU. :

Puc.4. HMpentuduganus BedeHUS 0 OKPYXKHOCTHM KaTyIIKH
COPTHPOBKH I10 XOJfy MaKCUMyMa.

Ecau Teneph KaTyIIKa COPTUPOBKU Kabellsl TIPOBOHUTCS BOKpPYT
KabeJia TakMM 00pa30M, YTO OCh KaTYIIKU BCEra yKa3hIBacT Ha
cepenHHy Kabeis, TO C IIOMOINbIO TEPEeXXHMMOB MOXHO HaWTH
COOTBETCTBYIOIIUI KaxXJaoMmy 3Bykosou Makciumym. Ha pmuc.5
TpefcTaBjieHa CUTyalls, TIpM KOTOPOHM KaTyIlKa COPTHPOBKH

NPOBOAMJIACH Jajibllle Ha 90°.
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Puc.5. Xox MUHMMYMOB NIpU MPOBEHCHUM KAaTYIOKM COPTHPOBKM
Kabes 1o OKPYKHOCTH.



3mech NPOSIBISIIOTCA JBa MHMHMMYyMa, KOTOpPbIE TeM He MEHee
BCTpPEYAIOTCS TOJNBKO TOTHA, KOrJa CUIIOBBbIE JIMHUM IIPOXOIST
ToIIepeK Yepe3 KaTyIIKy COPTUPOBKH Kabeirs.

ITonHocThIO JIpyrast KapTHHa ITOABIICHHS BO3HUKaeT TOrNa, Korma
yepe3 IMapy XHJI M3 KPacBOro IIOJIOXKEHUS YETHIPEXKHIBHOIO
Kabelsi IPOXOMUT M3MEPHUTEIBHBIM TOK. J3IeCh CO3TAIOTCs
acCUMMETPHUM COIIACHO pHcC.6, KOTOpHIe CYIIIeCTBEHHO 3aTpPyIHSIOT
uneHTHIHUKAIUIO Kabels.

HUKAaKOro MaKCUMyMa B
IIEHTpE

MaKCUMYM HaXOIUTCA e . kein Maximum
psIIOM C IICHTPOM. Maximum liegt in der Mitte
neben der Mitte

Puc6. HecuMmMmerpuyHBIE X0  MUHUMYM-MakKCUMyM  HpH
HeNpaBHIILHOM ITPHUCOECTUHECHUU.

Ka6enu, 1p1 KOTOPBIX HE BO3MOXHO IIPOBEACHHE KaTyIIKU
COPTUDOBKM Kalejisd IO OKPYXHOCTH, MOXHO TeM He MeHee
UNEHTU(UIUPOBATh €  IIOMOINBIO IIPOHOJIBHOTO  BEHCHUS.
IIpucoenunenue mpouspomurcs mo puc.l. IIpu sToM U3MepeHUH
KaTyImKa COPTHPOBKM Ka0Oelss IIPOBOIMUTCS HEIOCPEICTBEHHO
Yyepe3 OTHICKMBaeMbli KabGedb. B CBSI3sM ¢ 3aKpyyMBaHUEM
TIPUCOEAUHEHHBIX XU COITIaCHO puc.7 BO3HHKAeT YepemoBaHUE
MaKCHMYMOB U MHHHMMYMOB, IIpHYeM pPacCTOSIHHE OT MaKCUMyMa
K MakKCUMyMy M MHMHMMyMa K MHUHHMYMY BCerja IOJIKHO OBITH
OIIMHAaKOBO.

Puc.7. KaGenbHasi copTUpPOBKa
$ O == c TIPOIOIIbHBIM BeIeHUEM
Oerverstor KaTYIIKH
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2.3. KaGenbHasi COPTUPOBKa C IPOAOJIHLHBIM

BeJleHHeM
IIpy 1npuMeHeHMM »®TOro MeTofa HeoOXxoguMo oOpainarh
BHUMaHHE Ha TO, YTOOBI TPHUCOCHUHSAIUCH AHAJIOTUYHO TOJIBKO
HaxXomgImuecs: CHapy>KH XKUIIbI, TTOCKOJIBKY B IPOTHBHOM CJIy4yae
Tak>XKe 3J{eCh MOIYT BO3HMKHYTH aCHMMETPHH. DTH aCUMMETpPUH
IpOSBIAIOTCS TOrda B pPasiMYHBIX 3HAaYEeHHUSAX MAaKCHUMYMOB,
KOTOpPBIE MOIYT OBITH IIPEICTABJICHBI CIEHYIOMUM obpa3om: 8 - 0 -
3-0-8-0- Ianee ciuemyer obpamaTh BHUMaHHE Ha TO, YTO B
HEMOCPENCTBEHHOM OGJM30CTH OT Kabels He HaXOOUTCS HHKaKOM
Ipyroy KaGellb, ITOCKOJIBKY KaTyllka KaOelIbHOM COPTHUPOBKH
criocob6Ha TPHHUMATh 3BYKOYAaCTOTHBIE IIOJs Ha OOJIBIIMX
paccrosiuusix. Ha puc.8 mpencraBieHo, KaK MOIYT IIPM STOM
BO3HHKHYTH OINMOOYHBIE HM3MEPEHHUS, €CIM IIoJd IIPOHUIIAEMBI.
MomHocTs reHepaTopa IIpM 3TOM HeOOXOMHMO YCTaHOBUTH Ha
muHuMaibpHYO ( < 2 Bt ). IlapammensHo K WHIUKAIUU
U3MEPUTENBHOIO HHCTPYMEHTa  IIPOCIyIOMBaeTcCs  3BYKOBOM
CHTHAaJ.
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Puc.8. I[IpoHuiiaeMocThb ITpy ayquMoOYacTOTHOM METOJIE

3. KabGeapHast cCOpPTUPOBKAa METOIOM
HaIpaBJIEeHUs TOKa.

Ha omHOXWIBHOM HMJIM KOaKCHalbHOM Kabelle BhIIeOoIIHMCaHHbIC
METONUKM He IIpUMeEHsIoT. B 5ToM ciyyae He0OOXOIIUMO HMCITOJIb30BaTh
cnenudyuyeckuil Tpubop KabGelNbHOM COPTUPOBKM, C IIOMOINBIO
KOTOPOro MOXXHO IIPOBECTH MeTOJ HampaBlleHHs Toka. IIpu sToM
METOJIE K OTHLICKMBAE€MOM XXUJIe MMOABOIUTCS MHUII000pa3HbIil MMITYJILC,
0oOpaTHBIM IIyTh KOTOPOrO MIET 4Yepe3 3eMIII0 MIIM Ipyrue SKpaHbl
kabemnsi. C TOMOLIBIO COPTUPYIOIMUX KJEIIEeH, MOJISIPHOCTh KOTOPBIX
o0o3HauyeHa, MCKOMBbIN Kabellb MOXHO JIETKO HMOEHTU(UIIMPOBATD,
KaK TI0Ka3aHo Ha puc.9.



Puc.9. CoprupoBka Kabels ¢ ITOMOINBIO METOJa HAaIIpaBJICHUSI
TOKAa C TIOMOIIBIO YCTPaHEHUS CBSI3U KJICIIaMH.

He Bcerma Bech 0OpaTHBIM TOK Te4YeT Hasal 4Yepe3 TIPYHT.
O6paTHbIe TOKM MOIYT IIPOTEKAaTh Yepe3 CocefHUE DKpaHbl KabejieH, a
TaKXXe 4Yepe3 HyJeBble IIPOBolia KaGelleli HHU3KOro HalpsXeHUs. B
IPOTUBOIIOJIOKHOCTh METOJaM 3BYKOBOM 4YacCTOTHI, IPH KOTOPBIX
HallpaBJICHHEe TeYeHHs TOKa He U3BEeCTHO, 3JIeCh ero MOXKHO
onpenenuth. Tak, corimacHo puc.10, mMeeTcss TONBKO OMHUH “IIPSIMOM
TOK” M  HECKOIBbKO “obpaTHBIX ToOKOB”. OOpaTHBIE TOKH
WHIUIUPYIOTCS II0 JpPYroM IIONSAPHOCTH M TeM CaMbIM JIETKO
onpenensiorcsa. IIpy MHorux oOpaTHBIX NYTAX TOKa HMeEET MecTOo
pacrpenelieHUe TOKa, B CAB3M C YeM HU3MEPSIOTCS Jpyrue 3HadyeHUA
TOKa, XOTSA H ¢ TOHM Xe IOJIIAPHOCTHIO.

Puc.10. Uumukanysa HanpaBJIeHUs TOKa

IIpy npuMeHeHMM MeToHa HaIlpaBJIeHMs TOKa 3HaeuyHHe
Hanps>KeHUs1 HeoOXOOUMO CpPaBHUTh KaK Ha MeCTe IPHCOSHHUHEHMI,
TaK M Ha MeCTe COPTHMPOBKM. DTO 3HauyeHUe HaNpSKeHUsS IOIXHO
OBITH OTMHAKOBBIM Ha KaXJoM yvacTKe Kabens. IIpu usMepeHum Ha
Havajie KaGelIss COpTHUpYIOIIUe KIIEIY IPUKJIAaIbIBalOTCI BOKPYT BCEro
kabelld, a He TOJIbKO 3anuThiBaromen xuiabl. IlocpencrBoMm
KOHTaKTOB ¢ METAJUIMYECKUMH BHEIMHHMM OO0OJIOYKaMH, HaIlpuMep
mpu kabensax turia NKBA6, Ha yyacTKax KaGejsi B 3aBUCUMOCTH OT




COIIPOTHUBIICHUSI M IIEPEXONHOIrO CONPOTHBICHUS 36MIH B COCEHHMX
KaGelbHBIX cHCTeMaX MOIYT BO3HMKATh OIWHAKOBBIC HaIlpaBICHUA
ToKa. Permaromiuii pesyiabTaT IOJNY4YaloT Torjga TIpH CpaBHEHHM
3HAYEHUH HAITIPSKCHUS 3alIUTHIBaHUS U Pe3yJIbTaTOB COPTUPOBKH.
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4. Heo6xoaumble IIPpUOOPHI:
1.3BykKoBas yacroTa: renepatop FLS 8-3-Q
npuemuuk FLE 90-Q
xatymka KAS 3

2. HampaBieHue Toka: reHepatop ALS 60
nipuemHuK ALE 10
xnemmu AZ 100



Cucox TepMUHOB

IIpucoenunenue

MecTo npucoeTUHEHUSA
MecTo COPTHPOBKH
Coprupyromue KJIemy
Buemusist 000JI0UKa
KoHTakThI
IIpodeccuonanbHOE
TOBapHUHIECTBO
IIpoHunaeMocThb

Iepexum

3anuTeiBaoInas XXula
3anuThIBaHUE B
CuitoBoM Kabelnb

I'pyHT

IIepexogHoe CONPOTHUBIICHHE
3eMIIH ,
OmumbdovHoe MOIKIIOYEHHE
OmuboyHoOe U3MEpeHUe
Hons

CuiroBbie JIUHUHA
IucrannupoHHOE yIIpaBlIeHUE
Kab6enp cBsi3u

HarmrpaBnenue npoTeKaHus
Br16op yacToThI

MomHocTh TreHepaTopa
Hnentuduxkanus

Hvmynec

IIpu6op copTHPOBKYU Kabenst
CoprupoBka Kabeis
KaTymka copTupoBKH Kabeist
ITpu6op B3pbIBaHUS Kabeirst
Karymka xa6elIpHOro IIOMCKa
KaGenpHas cucrema
IIpomonpHOE BemeHue
IIpomomnbHast MHAYKTUBHOCTD
ITonepeyHoe ceyeHue IpoOBOJa

IIernsa npoBoja

MaxkcumyM

H3MepuTenbHast 4acToTa
H3mepuTelbHbIe METOIBI
H3MepUTENBHBIN TOK
MuHuMyM

dopma MEUHUMYMa

Ka6enn HU3KOro Halps>KeHUs

NKBA

HonsipaocTh

KpaeBoe nmomoxkeHue
OOpaTHBIM TOK

IIyTh o6paTHOrO TOKa
OO6paTHBIM IIYTh

IIpoBenenue MO OKPYKHOCTH

3y6 muIIbI

ITpubop myst pa3pe3aHust
IIpaBuna 6e3omacHOCTH
CuUrHaJIbHBIN Kabellb
OTcyrcTBHe HanpsKeHUS
3HayeHHEe HAIIPSIKEHUSI
ITone KaTymku
HampagsiieHue Toxa
Munuxanys HalpaBilIeHUs TOKa
MeTop HanpaBJIeHUs TOKa
3ByKoOBas 4acToTa

ITosne 3ByKOBOM 4acCTOThI
3ByKOUYaCTOTHBIM TeHepaTop
Tok 3BYKOBOM YaCTOTHI
MaxkcuMyM 3ByKa
AcummMmerpus

IIpepniBanue

VBG

VDE

ConpoTtuBiieHUE [IEPEMEHHOIO
TOKa




