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AnHOTauuA. B nocneaHue rofbl UHTEHCHBHOE pa3BuTHe NaccaXMpPCKUX CKOPOCTHbIX M PY30BbIX
TAENOBECHbIX NePeBO30K NPeabABAAET NOBbIWeHHbIE TPeBoBaHNA K 6e30NacHOCTU M HAAERHOCTH ne-
pPeBO30UHOrO NpoLecca, paspaboTke 1 BHeAPEHNIO NepPCneKTUBHBIX TeXHUYECKUX CPEACTB U TEXHONOT Ui
8 MHPACTPYKTYPY NYTEBOTO KOMM/IEKCA, KENe3HOAOPOKHYIO aBTOMATUKY 1 TenemexaHury. B aToid cBA3M
NPeabABNAIOTCA NOBbIWEHHbIE TPeBOBaHNA K XapakTepPUCTUKAM CUrHanbHO-BNOKMPOBOUHbIX Kabenei. B
CTaTbe NPWBOAATCA Pe3ynbTaTbl MCCAEA0BAHNA 3NEKTPUUECKON NPOYHOCTU CUTHANBHO-60KMPOBOUHDIX

Kabeneli.
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Abstract. In recent years, the intensive development of passenger high-speed and heavy-duty
cargo traffic sets higher requirements for the safety and reliability of the transportation process, the
development and introduction of advanced technical means and technologies for the infrastructure of
the transport system, railway automation and telemechanics. In this regard, higher standards are set
for the characteristics of signal and blocking cables. The article presents the results of the study of the

dielectric strength of signal and blocking cables.
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Ob6uwwme nonoxeHuna

Ha cetn xenesHbix gopor OAO «PHO» WKMpPOKO uc-
NONbL3YETCA INEKTPOTAra nepemeHHoro Toka. Npur atom
C0343KTCA 3NEKTPOMArHMTHbIE MONA BONLLIOW WHTEH-
CMBHOCTWM W BO3HMKAeT 3HAYMTENbHOE BHellHee dNekK-
TPOMArHUTHOE BAWAHME HA UEnWn KenesHogopPOXKHbIX
Kabenei. [1na CHUMKEHWNA BENMUYMHbI BHELLIHEro 31eKTpo-
MATHUTHOTO BAWMAHWA Ha TAKWX NMHWAX Hene3Hblx Aopor
NPMMEHAIOTCA CUIHaNbHO-BNOKMpOBOYHbIE Kabenu c
antoMnHMeBO 060N0UYKOM M BPOHEN U3 CTaNbHbIX NIEHT.
Kabenn gna curHanmsaumm n BNOKMPOBKK NpegHasHa-
YeHbl ANA CETEW KESIe3HOAOPONHOW aBTOMATUKM U Te-
nemexaHuku (HAT), obecneynBalowmx nepeaayy curHa-
NOB yNpasBaeHMa u nHdopmaumnm, INeKTponuMTaHns aia
paboTbl YCTPOWCTB CUrHaNM3auuu, UEHTPaAM3auuu M
B610KMPOBKU. CUrHaNbHO-BNOKMpPOBOYHbIE Kabenun obe-
CNeynBarT HaAEKHY paboTy AMHEelHbIX Lenei aBTo-
BAOKMPOBKM U LENOro KOMMEeKca YCTPOMCTB 3NeKTpu-
YECKOW LeHTpannsaumm CTpenoK U CUrHanoB, rOPoYHOM
aBTOMaTMYECKON W OWCNETYEPCKOW UeHTpanusauuun u
nepeesnHon curHanusauyuu [1]. B ocHoBHOM Ha Kenes-
HbIX A0POrax NPUMEHAKTCA CUTHANbHO-BN0KMPOBOYHbIE
Kabenu c NOAU3ITUNEHOBOM M30AALMEN U aNIOMUHUEBON
obonoukon. AntomuHueraa obonodyka obbl4HO Hakna-
AblBAETCA Ha CNEeUWanmM3npoBaHHOM TEXHO/IOTUYECKOM
obopyaoeaHuu. [nA 3TOro MCNOAbL3YIOTCA antoMUHUeE-
Bble NPecchbl UAN BbICOKOYACTOTHbLIE CBAPOYHbIE CTaHbl.
AO «Camapckaa KabenbHas Komnanusa» (AQ «CKK»)
CEepPUIAHO BbIMYCKaeT CUrHanbHO-BA0OKUMPOBOYHbLIE Kabe-
NU ANA WenesHblX A0POr Ye Ha NpoTAweHwu Bonee
30 net. OTAMYUTENBHBIMKW YepTamn ITUX Kabeneit asna-
HOTCA BbICOKanA HaAEMHOCTb W NOBbIWEHHbIe TpebosaHuA
K pasHoobpasHbiM BO34EMCTBMAM MEXaHMYecKoro u
3N1EeKTPOMarHUTHOro XapakTepa. YuuTbiBas TOT GakT, uTo
CeTb MKeNe3HbIX AOPOr CTpaHbl ABASETCA BaKHEenLwmm
cTpatermyecknm oBBEKTOM rOCYAapCTBEHHOrO 3Have-
HUA, K KENEe3HOAOPOXKHLIM Kabenam npeabaABAlnTCA
nosblleHHble TpebosaHMA, ocobeHHO B YacTn obecne-
YyeHua cTabUAbHOCTM MX 3KCNAYyaTaUMOHHLIX napame-
TPOB NPU Pas/MHHOrIO poga HeraTMeHbIX M gectabuam-
3UpyloWmnx BosgercTemax. lNpuHMMas BO BHUMaHKWE
BaXKHOCTb 06bekToB OAO «PH», c y4€Tom perkomeH-
Aauui, paspaboTaHHbiX PoccuMickMmM  HaydHo-uccne-
AOBaTENLCKMM WHCTUTYTOM YMPaBAeHWA Ha KenesHo-
AopoxHom TpaHcnopte MIMC P® gna npumeHeHMA Ha
enesHblx goporax, 6bina BblbpaHa KOHCTpyKumMA Kabe-
N8 CO CNAOWHOW aNtoMUHUEBO 0B0/IOYKOW, B TOM YMce
YCWUNEHHOM BpOHEBBIMM 3aLLMTHBIMK NOKposamu [2, 3].
KoHCTpyKUuMA Kabensa co cnaoWHON NpeccoBaHHOW WK
CcBapHON antoMuHueBol 0B0NOYKOM KpoMme 3alMTbl OT
BHELWHMX INEKTPOMArHMTHbIX BO34eicTBMid obecneuu-
BaeT HaAEXHYI 3awuTy KabenbHOro cepaedvyHuKa or
NPOHUKHOBEHUA BAaru.
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CneayeTt TaKe OTMETUTb, YTO BaKHEWULEN Xapak-
TEPUCTUKOW 3aLUMWEHHOCTU OT ONACHbIX BHELWHWUX 31eK-
TPOMArHUTHbLIX BIMAHUIM ABAAETCA INEKTpMYecKas npou-
HOCTb W30NALMW CUTHANAbHO-BNOKMPOBOYHLIX Kabenei.
370 roBopuT 06 aKTYanbHOCTU UCCAEL0BAHUA INEKTPUYe-
CKOM NPOYHOCTU 3TUX Kabenei. B Poccuun Takue uccneno-
BaHWA NPOBOAWIUCH B OCHOBHOM Ha CUMMETPUYHBIX Ka-
Benax cBA3U C KOPAENbHO-NOAUCTUPONLHON M30AAUNei
®un Tuna MKCA, a Takxke Ha Kabenax LUNJA ¢ nnéHko-no-
PUCTO-NNEHOYHONU M30NAUMEN M MHOronapHbix LAN-Ka-
benax [2—4]. B nutepatype 06 3neKTprUYeCcKol NpoYHOCTH
M30NALUM CUFHANBbHO-B10KUPOBOUHbIX Kabeneln uHdop-
MaLMA NpakTUHeckn oTcyTcTeyeT. B HacToAwel cratbe
NPWUBOAATCA PEe3yNbTaTbl UCCAEA0BAHMA 3NEKTPUUYECKOM
NPOYHOCTU M30AALUMKM CUTHANLHO-DNOKMPOBOYHLIX Kabe-
ne npoussogctea AO «CKK».

KpaTkoBpemeHHasn 3/1eKTPUYecKas NpoYHOCTb
CUrHaNbHO-B10KMPOBOYHbIX Kabeneit

CnocobHOCTL U30NALMK BbIAEPKMBATL BO3AEHCTBUNE
NPWAOKEHHOTO INEKTPUYECKOTO HanpAMeHUA XapakTepu-
3yeTcA €€ 3N1eKTPUYECKOM MPOYHOCTbI. JAeKTpuyeckas
NPOYHOCTb OLEHWBALTCA ODbIYHO HANPAKEHHOCTLIO 3/1EK-
TPUYECKOro nons, npueogallero K npobow M3onauuu.
Mpoboii CONPOBOMKAAETCA KOPOTKUM 33MbIKAHUEM MEMAY
TOKOBEAYLLMMU KUAAMU MW MEKIY MUNAMKM U IKPaHOM
W BbIX0AOM Kabens 13 cTpos. MNpougcchl, NpoNCcXoaaL e B
nsonaunmn Kabensa nog AeMCTBMEM NEKTPUYECKOro NoAs,
[0CTaTO4HO C/IOMKHbIE W B 3HAYUTENBHOW CTEeNeHM 3aBUCAT
OT TMna usonaumun. CornacHo NpoBefEHHbIM MCCAea0Ba-
HUAM [2-5], npouecchl, npoucxogalune B M30AALMK NoA
AEeMCTBUEM 3NEKTPUUECKOrO NOASA, XapaKTepusyIoTCA Ha-
Ya/IbHBIMW YACTUYHbBIMM paspagamu (4P). danbHelwee
NOBbIWEHWE HanpAeHWs NPUBOAMT K Bo3pacTtaHuio YP,
W NpU SOCTUHEHUU ONpeaenEHHOM0 UCNbITaTeNbHOro Ha-
NpAMeHUa npoucxoaut npoboit usonauuu. Kpatkoepe-
MeHHOoe npobuBHOE HanpaAMeHWe ABNAETCA BarKHellwen
XapaKTepPUCTUKON, KOTOPaA NO3BOAAET OLEHUTb Ka4ecTBo
HaNOMEHMUA U30NALMMU Ha MEIHbIE MUAbI.

ECAM NPUHATE M30AMPYIOLLYIO Cpedy ABYXNPOBOA-
HOW AWHWKU OOQHOPOAHON, TO HANPAMKEHHOCTb 3NEKTPU-
yeckoro nonsa Byaer MMeTb MakCcMmanbHOe 3HayeHue
Ha NOBEPXHOCTU NMPOBOAHMKA NO AWMHWUKM, COEAMHSAIOWEN
LUeHTpbl npoeogHuKkos (puc. la). Mpu atom BenuumHa
MaKCMMa/IbHOM HanpaKEHHOCTM ONpeaenaeTca Bbliparie-
Huem [2]:

B U KB
2-5-In(a/r) mm

(1)

max

roe o — paccTofHMe Mexay UeHTpamu NpoBOAHUKOB;
¥, — Paauyc NpoBOAHMKOB.
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dopmyna (1) cnpaseagnusa Ana cnydas, Koraa
o>>r. B cummerpuyHom Kabene napHOW CKPYTKW m30-
JIMPOBaHHbIE NPOBOAHMKM PACcNONOMKeHbl BIAOTHYIO ApyT
K gpyry (puc. 16). B cayuae, ecnu M3onupytowas cpeaa
ABYXMPOBOAHOM JIMHUW OAHOPOAHAA (&= &,), MaKCUManb-
HaA HaNPAXEHHOCTb 3NEKTPMUYECKOro Noss B ToUKax A 1 B
moeT BbITb onpegeneHa no dopmyne [2]:

U+ /(x-1) «B

max = N
rae x=r/r,. 2.5 In(x+ \/x‘ +1) Mm

(2)

B [8] ykasaHo, uTto Npu &, # £, TO €cTb B CNyyae
WCMbITaHWA M30/MPOBaHHbLIX MPOBOAOB, MaKCWManbHOE
3HaYeHWe HanNpPAKEHHOCTM 3NEKTPUYECKOTO NOAA 33 CYET

o
CKa4yKa —— Ha rpaHuue pasgena cpeg nepemellaeTca B

n

Toukry 86AM3mM x = () C HAPYKHOM CTOPOHBLI U30NALMM, TO
ecTb B BO34YX, U 3Ta BennumHa Tem bonblie, yem 60Mb-

£

we oTHoweHue —-. Takum obpasom, Hambonee onacHas
£,

061acTb C TOYKKU 3peHUA Npoboa NPU UCNbITAHWAX — 3TO

obnacts 861131 Hauana KOopPAUHAT.

B [8] npueeaéH obwuii BUA MHMKeHepHbIX dop-
MYn ANA onpeaeneHna MakCMManbHOM HanpaKEHHOCTH
31EKTPUYECKOTO MNOAA B M30AAUMM NPOBOAa B Hadane
KOOpAMHaT:

max_ 0 i
U U
; 3)
c—1 ry—r n—r
O+ 3| = +0;| = +

rae: Q. O, O, v T.4. — KoapdnumeHTsl nogbuparorca
METOL0M HaMMEHbLMWX KBaApaToB Noc/ie UCCNefoBaHunA
' rE [r=r

> max _ }(
U 2

334@HHOr0 PALa MapKOpasMepos NPosoAa C NOMOLLLIO
TOUHbIX GOpMYA; ’

3aBUCHUMOCTH 5 paCCLIMTaHHOFI ana

g

a)

el (@)
o=
g2k (5)
83

3neKkTpuyecKkaa NPOYHOCTL M30NALMK Kabenei xa-
paKkTepusyeTcA NPOBMBHBLIM HaNpAXKeHUuem Unp W HOCUT
CTAaTMCTMYECKUI XapaKTep, TO ecTb NPW UCMbITaHWU Kabe-
nei Ha npoboit HabntogaeTca onpeaenéHHbli pasbpoc
3Ha4YeHUi NpobuBHLIX HanpskeHui. MpuunHon pasbpo-
ca (pacceaHna) oTAENbHbIX 3HAYEHWA NPOBUMBHBLIX Ha-
MPAMKEHWI YaLle BCEro CAYKUT HEOAHOPOAHOCTb Camoii
n30nAUMKN (CTPYKTYPHaA HEOLHOPOAHOCTb AM3NEKTPUKE,
Heo4HOPOAHOCTb FEOMETPUYECKUX pasmepos). MmeloT
3HaveHue n apyrue GaKkTopbl, TaKMe Kak HEOAHOPOAHOCTL
3NEKTPUYECKOrO MOAA, BAAKHOCTL U Ap. MpobueHoe Ha-
npAX¥eHWe Npy NepemeHHOM HanpaXKeHWU onpeaensercs
rnaBHbiM 06pasom HauanbHOM MOHU3AUMEN BO3AYLIHOO
06bEMa, NOC/e Yero Bce HanpAKeHUA NPUKAALbIBaOTCA
K NO/IM3TUAEHOBOM M30NALMM, HANOKEHHOW Henocpea-
CTBEHHO Ha MEAHbIE U/bl.

TexHonornyeckne 0cobeHHOCTH U3roTOBABHUA
CUrHanbHO-BNOKMPOBOYHLIX Kabenei B AQ «CKK»

B AO-«CKK», koTopoe npucyTCTBYET Ha pblHKe
6onee 70 net, PYHKUMOHUPYET CMCTEMA MEHEIKMEH-
Ta KauvectBa (CMK) kak cpeactso, obecnedyusaiouee
CNOCOBHOCTL NOCTOAHHO MOCTaBAATL KabenbHylo npo-
AYKUMIO, oTBevatowWwyto TpeboBaHuam notpebutenein u
COOTBETCTBYIOLLYIO 3aKOoHOAATeNbHbIM TpeboBaHuam
n TpeboBaHUAM HOPMATMBHOM AOKymeHTauuu. Pyko-
BOACTBO KOMMAHWW CTaBUT CBOEW UENbK MOoBbllUeHWe
YAOBNETBOPEHHOCTM noTpebuteneil nocpeacTsom pe-
3ynbratMBHOro npumerHeHmna CMK, BKAo4as npoueccsl
yaydweHua. B pamkax MHCNeKUMOHHbIX nposepok CMK

6)

Puc. 1. Inekmpudeckoe none cummempuyHol naps!: a — 08yxnposodHaa NUHUA 8 00HOPodHOU usoaupyroweli cpede;



NOATBEPKAEHO AelcTBue cepTMdUKATOB COOTBETCTBMA
cucTeM MeHeameHTa TpeboBaHMAM POCCUMCKUX U
MeXAyHapoaHblX ctaHgapTtos: ISO 9001; ISO 14001;
FOCT PB 0015-002. PaboTa no noaATBEpPKAEHWIO COOT-
gerctenAa CMK TpeboBaHMAM MexayHapoAHbIX CTaH-
AapTOB NO3BONAET NOATBEPAUTL CTaTyC OAHOro U3 Nyd-
WMX NOCTaBLWKOB KabenbHON npogykumn sooblie u
CUrHanbHO-BNOKMPOBOYHBIX Kabenen B 4yacTHOCTK. Tex-
Honoru4yeckue 0COBEHHOCTW MW3roTOBMIEHWA CUIHafb-
HO-BNOKMPOBOYHLIX Kabeneil 3aknoyaloTca B TOM, 4TO
WU3roTOBAEHUE M30MPOBAHHON MU/bl TaKkKe, Kak U 4NA
APYTMX CUMMETPUYHbBIX Kabenei cBA3KW, NpowW3BoaMTCA
Ha 3KCTPY3MOHHOM NMHWKW, OCHAWEHHOW npubopammu
KOHTPOAA NOrOHHOW EMKOCTH, ANAMETPa, IKCLUEHTPUCK-
TeTa M30AMPOBAHHOMW XMWAbl U NMPOBEPKU repMeTUYHO-
CTV M30MAUMK NYTEM MCMNbITAHWA HA MPOX04 Hanpsame-
Huem (ucnonbayerca obopyaosaHue dupm Zumbach u
SIKORA). Usmeputenu noroHHOW EMKOCTM M AuameTpa
BK/IOYEHbI B CUCTEMY @aBTOMATUYECKOrO PEry/IMPOBaHMA
NMHUK 1 obecneyuBatoT 3agaHHble TpeboBaHMA K M30-
JIMPOBAHHOWM ¥KUNe, B TOM YUCAE NO EMKOCTU, ANAMETPY,
TONWMHE MU30AALMMK, KOHUEHTpUYHOCTK [5]. [donyck Ha
TONWMHY n3onaumnm coctasnnet 1 % (0,003 mm), gonyck
Ha HOMWHaNbHYIO EMKOCTb MeHee 2 Nd, KOHUEHTPWY-
HocTe Bonee 0,95. CKpyTKa KabenbHbIX nap ocywect-
BAAETCA HA KPYTUAbHBLIX MallMHax ¢ pasHbIMKM (He 6o-
nee 100 mm) waramu, 4to obecneymsBaeT ymeHblueHne
B3aWMMHbIX BAMAHWIA mexgy uenamu kabena. Bcé aTo
HanpasneHo Ha obecnevyeHne BbICOKMX M CTABUAbLHbLIX
INEKTPUYECKNE XapPaKTEPUCTUK CUTHANbHO- 6nom1p0-
BOYHbIX Kabenei. -

OnpepeneHve KPaTKOBPEMEHHOM 3NEKTPUYECKOM
NPOYHOCTU CUrHaNbHO-BAOKMPOBOYHbIX Kabenei
CTaTUCTUHECKMM METOAOM

3neKTpuyeckue cBOMCTBa Ntobbix Kabeneit sBcnen-
CTBUE KOHCTPYKTMBHbBIX W AWINEKTPUYECKUX HEOAHO-
POAHOCTEN M3MEHAKOTCA CaydaiHbiM 0Bpazom oT 0gHOM
CTPOUTENbHOW AAWHbI K APYroi. JneKTpuyeckas npod-
HOCTb Kabena onpeaenseTca y4acTKoOM, MMEeIOLWMUM Hau-
bonblWy HanNpAMEHHOCTL NOAA E ... CneposatensHo,
ANA TOro 4Tobbl HX B O4HOM M3 CEYEHWMI M30NALUMA Ka-
6ena He 6bina npobuTta, HeobxoAMMO, YTOBbI MPOYHOCTL
BCEX Y4acTKOB Kabenna ogHoepemeHHo bBbina bonbuie Hau-
MEHbLIEro 3HaueHus Hanpaxenua U .

Wckoman sepoaTHocTb P(U>U ) ecTb BEpoOATHOCTb
TOrQ, Y4TO ANA BCEX Y4ACTKOB Kabens

PU>U)=PUI>U U>U,. U>U). (6)

B obuiem cnyqae Takan BEPOATHOCTb 3anucbiBaeTcs

C MOMOLLbIO 1-MepHOro uHTerpana [3]:
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PU>U,)=
I .[ Iffu}(U,,U U )dxdx,...dx (7)

-l n
U,=U, Uy=U, =U

roe ‘/‘"”(U“UENUH)m MHoromepHasa dyHKUMA pacnpe-
AeneHna NA0THOCTU BEPOATHOCTEN,

Kampoomy yyacTky kabens npucylia CBOA 3/1eKTpu-
yeckana NpodHocTb. CnepfoBaTenbHO, AA OUEHKM CTpo-
UTENbHbIX AAWH, coCcToAWwMX, Hanpumep, u3 100-300
o6pa3suos eanHUYHON annHel (/ = 1 m) TpebyeTca BblumUc-
neHue 100-300-mepHoi GYHKUMM pacnpegeneHus, yto
NpakTUYecKn He moxeT BbiTb onpaBaaHo. Moatomy Ha
NpakTWKe Noab3yloTca 6onee ynpoweHHbIMU MEeTOO4aMM
OLEHKM NapameTpoB 3NEKTPUYECKOW MPOYHOCTU U30NA-
UMW Ha CTPOUTENbHBLIX ANMHAaxX. K napametpam cevyeHuin
Kabens, KOTOpbIE XaPaKTEPU3YIOT MaKCUMasbHYIO Hanpa-
WEHHOCTL NoAA, 0BbIYHO OTHOCAT reoMeTpuYecKue napa-
MeTpbl, PAaCCTOAHWE MEXAY NPOBOAHWKAMMW U SUINEKTPU-
YECKYID MPOHMLIAEMOCTb M30NALUMOHHBIX MaTepuanos.
MapameTpbl ceuyeHW, Kak caydarHble GYHKUUW OAMHBI
U”p(f’), OTBEYatoT OObIMHO YCNOBMAM CTaLMOHAPHOCTH, a
MMEHHO; MaTemaTMyecKne OXMAaHWA W AWUCNEPCUU WX
NOCTOAHHbI N0 A/IMHE, @ KOPPENALUNOHHbIIA MOMEHT 3aBU-
CWUT TONIbKO OT Pa3HOCTU KOOPAMHAT ABYX CEYEHUNA:

K, (,L)=mlU()-U()]=K,(, L) (8)

CnyYaitHblil NPOLLeCC CYUTALTCA MapKOBCKUM B TOM
c/yyae, ecnu ero nocneayouwe 3Ha4eH1a He 3aBUCAT OT
npeawecTeytowmx. Ana Toro 4tobbl OUEHUTL, HACKONb-
KO NMPOLLeCcChbl, XapakTePU3YIOLLME INEKTPUYECKYIO NPOY-
HOCTb U30NALMKU B PasMYHbLIX ceyeHuax Kabens, 6an3KK
K MapKOBCKMM, B [3] npuBeaeHbl 3KCNEpUMEHTaNbHbIE
uccneaoBaHUA NO U3MEHEHUIO NPOBKMBHbLIX HaNpAMeHWn
no gnuvHe kabena. C atoi uenbto Bbin 83aT 06pasel Ka-
6ena MKCA-4x4x1,2 pnanHoii 100 meTpoB U pa3pesaH Ha
12 obpasuos AnvHoi no 8 m. 3aTem 31 06pasupl paspe-
3a/ucb Ha 9 obpasyos gauHou no 0,8 m U Ha HUX Bbinu
nposeaeHbl UCMbITaHWMA NPOBWBHbLIX HANPAKEHWI M30/1A-
UMM W paccumTaHbl KO3bOULMEHTbI KOPPENaLmMm MeXay
NPOOBUBHBLIMU HaNPAMKEHMAMM, XapaKTEPU3YIOWMMK OT-
AenbHble cevyeHus (0TpesKu) paccmaTpuBaemblX 4/MH Ka-
6ena. 3HayeHnA KoahGUUMEHTOB KOPPENALMK NOKasanm,
YTO NPOLLECCHl U3MEHEHMA NPOBMBHbLIX HANPAMEHWUIA NO
AAWHE ABNAINTCA HesaBucumbIMK. [TOKa3aHo, YTo MecTa
npobos pacnpeaeneHbl cNy4aiHo M MOryT HaXxo4WTbCA C
paBHOW BEPOATHOCTbLIO Ha Ntobom yuacTke obpasua (anu-
Hbl) Kabens.

Ha ocHOBaHWUM OTMEYEHHOrO BbllEe MOMHO CAe-
NaTb BbIBOA, O TOM, YTO 3KCMEPUMEHTA/bHbIE UCCAEaO-
BaHWA NPOBUBHBLIX HANPAMEHWN curHanbHo-BAOKMpO-
BOYHOro Kabena uenecoobpasHo NPOBECTU HA KOPOTKUX
OTpe3Kax W C NOMOLLbI0 CTATUCTMYECKMX MEeTOAOB pac-
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CYMTaTh BEeMYMHBI NPOBMBHLIX HAMPAMEHUIA U3oNAUMM
3aZ,@aHHOM ANWHbI.

McnbiTaHMAa  NpoOUBHBbIX  HanpsXeHWin  cur-
HanbHo-6noKMposoyHoro kKabena mapku CBBBAyBnLLN
19x2x0,9 nNpoBOAMAMCE HANPAMEHUEM MNEPEMEHHOrO
TOKa B 3aBOACKUX YCNOBMAX Ha CneuuanbHo obopyaosaH-
HOW ANA 3TUX Lieneil ycTaHoBKe. 1A 31eKTPUYeCcKoro npo-
6oa HanpaxeHuem Ha 0bpasyax anuHol 1,0 m Mcnonb3o-
Banacb yctaHoBska YMY-1M v annapaTt cyXoro ucnbiTaHus
AWK-70. YcTaHOBKM Ha Npoboi OCHalleHbl aBTomaTmnye-
CKMM OTKNIOYaIOWMM YCTPOWCTBOM, KOTOPOE B CayYae ne-
peKkpbITUA nan npobosa ncnbityemoro kabenbHoro obpas-
L2 aBTOMATMYECKN OTKAKOYAET UCTOUHUK HAMPANKEHUA OT
NEPeKPLITOro UAKM NPOBMTOro MCNbLITYeMOro KabenbHOro
obpasua 3a spems He Bonee 0,2 c. McnbiTaHUA NpoBo-
AMAUCE Npu TeMnepaType OKpyatwen cpeabl ot 20 10
26 °C v OTHOCUTENBHOI BNAYKHOCTM BO3ayxa He bonee 50 %.
C Uenbio UCKAKYEHUA NEPeKpbITMA paspada no nosepx-
HOCTM KOHLOB UCMbITYembiXx 06pasuos, M3onuMpoBaHHble
Wbl Ha KOHLAX PasHOCMAUCH OTHOCUTENBLHO APYT Apyra
Ha MaKCMMaZbHO BO3MOXHble pacctosHuA. McnbiTaHua
06pa3uoB Ha 3N1eKTPUYECKMI Npoboil B COOTBETCTBUMU C
Tpebosanuamm FOCT 2990-78 ana kabeneit ¢ napHoM
CKPYTKOW NPOBOAUIUCE MENKAY UMK, @ TAKIKE Mexay
MUNAMKU M SKPaHOM (aNHOMUHUEBON 0BONOYKON).

PesynbraTtbl M3mepeHUA NPoBWBHbLIX HaNpPAMEHUN
NnepemeHHbIM TOKOM uccnegyemoro kabens obpabora-
Hbl METOAaMMU MaTeMaTUYECKOW CTATUCTMKM, NPUHAB, 4TO
3HaYeHUA NPOOMBHOrO HanpAMKeHUs U"P pacnpegneneHsl
no HopmanbHOMY 3akoHy, OTMeTMM, YTO 3TOT 3aKOH pac-
npeaeneHua U"l1 NPUHAT 1M B paboTtax [2, 3]. O6paboTka
CBOAMNACL K ONPedeneHUI0 XapaKTePUCTUK CpeaHero
3Ha4yeHunA NPobUBHOrO HanpaMeHus (,Tnn W CpeAHero Kea-
APaTUYeCKOro OTKNOHeHUA o. CTaTUcTudeckan obpaboTka
Pe3ynAbTaToOB MCMbITAHWA NOKasana, YTo cpedHee 3Haye-
Hve NpobMBHOrO HanpaXeHWs uccneayemblix 06pasLoBs
Kabens cocTaBnser: mexay unamu —32,9 KB; MEM Y K-
Namu 1 3kpaHom — 32,1 kB, npu cpegHeKkBagpaTMYEcKom
OTKJIOHEHMK cooTBeTcTBeHHO 1,67 KB 1 1,21 KB.

CpaBHeHWe pes3ynbTaToOB MCCAegoBaHUA Mpo-
BVMBHOrO HanpsAXeHWA Ha KOpPOTKMX obpasuax cur-
HaNbHO-6/10KUPOBOYHOrO Kabena co  ChnAOWHOMN
NOJNITUNEHOBOM M30NAUMEN C aHaNOTMUYHbIMU WUC-
CnefoBaHUAMU 3KPEHMPOBAHHOMO CUMMETPUYHOIO
MHoronapHoro LAN-kabens ToXe co CnioWHOW no-
NM3TUNEHOBOM n3onauueit [4] nokasan cneayroulee.
MpobuBHbIE HAaNPAXKEHUA MEXAY XWUAamu npumep-

T

U-\" HO=HC KB

32,9

N

300

Nac-anp , KB

32,1

HO Ha 6 KB, a mexay Kunamu u akpaHom Ha 11 kB
y uccnegyemoro kabena Bbille, Yem Y MHOronapHoro
LAN-kabena. O6ycnoBneHo 3TO TeéM, YTO Y CUrHaNb-
Ho-6n10KMpOBOYHOrO Kabens NoANaTUAEHOBaA U30AA-
LMA Ha Xunax Ha 0,12 mm Tonule, a Takke Ha Kabesb-
HbIA CepaeYHUK 3Toro Kabensa HanoeHa noAcHaA
usonauua. Npu atom pasbpoc MamepeHHbIX 3HaYeHMH
NPOBUBHbIX HaMPAXEHUIW OTHOCUTENbHO CcpeaHero
3HayeHMA HebONbLWOW M NPaKTUYECKU TaKON Ke, KaK
y mHoronapHoro LAN-kabens. 3to no3sonser caenatb
BbIBOA O TOM, YTO UCCAeAYEeMbI CUIHANbHO-610KMpO-
BOYHbIN Kabenb 061aaeT BbICOKOWM reomeTpuyeckoi
1 AN3NEKTPUYECKOM 0O4HOPOAHOCTbIO.

Mpu nccnegoBaHWMM 3NEKTPUYECKOM NPOYHOCTH
U30MALUMKU HeoBXooMMO 3HaTb cpedHee 3HayeHue
NPOBMBHOIO HanNpPAMeHWA Ha CTPOUTENbHOW ANMHE
Kabena. MNposeneHWe UCNbITaHWIT HEMocpeaACTBEHHO
Ha CTPOUTENbHbIX AAMHAX M3-3a UX BbICOKOW CTOM-
MOCTH BO3MOXHO NI1WWb B €AUHUYHBIX caydasx. [na
YNPOLWEHUA 3KCNepUMEHTa WCNONb3YHTCA pesyib-
TaTbl UCMbITaHWA 06pa3LoB HEGO/BIWON ANUHBI, U C
MOMOLLbIO CTAaTUCTUMECKUX METOA0B paccYUTbiBaeT-
CA 3/1IeKTPUYECKaA MPOYHOCTb M30ALUMM 33a4aHHOM
CTPOUTENbHOMN ANUHbI [2-5]. C yBeanyeHnem anuHsbl
Kabena sesnunHa NPOBMBHOIO HanNPAMKEHUA CHUNKa-
€TCA. 3TO MOXHO 0B BACHWUTL TEM, YTO C yBeNUYEHNEM
ONMHbI YBENIMMMBAEGTCA U BEPOATHOCTb MOABAEHUA B
kabene 6onee HEOQHOPOAHOIO yyacTKa W30MALMM.
CornacHo TOCT 34679-2020 «Kabenu gna curHanm-
3auMun 1 6NOKMPOBKK. OBLLME TEXHUYECKUE YCAOBUAY
MWHUMa/IbHaA CTpouTeNbHAA AAMHA UCCeayemoro
kabena pasHa 300 m, NO3TOMY NpeAcTaBAAET WUHTe-
pec 3afa4a: onpenenuTb NPobUBHOE HanpaAMKeHue
Ha 3Ty CTPOUTENbHYIO ANUHY.

Kabenb cBA3M AAMHON L MOMHO npeacra-
BMTb coctoawmMm mn3s N nocnepoBaTenbHo coefu-
HEHHbIX 0Tpe3KoB no / meTpos, To ecTb / = L/N, raoe
! — pnuHa obpasua Kabensa, NnpuHATaA ANA IKcne-
PUMEHTa/IbHbIX UccneaoBaHnit. BONbLUMHCTBO U3-
BECTHbIX B HacToAllee Bpemsa MeToA0B nepecyéra
npeanonaraer CTaTMCTUYECKYH He3aBUCUMOCTb Npo-
BMBHbIX HaNpAMKEeHWI1 COCeAHUX YYACTKOB M30NALMM
kabens, 4To M NOKa3aHo Bbllwe. MeToaMKa nepecyéTa
NPOBUBHbIX HANPAXeHWI uanoxeHra B [2, 3]. Ucnonb-

Tabauya 1
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313
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30,6



3yA 3Ty MeTOAMKY M WMCTOYHWKKM [6, 7] BbINOAHEHBI
pacyéTtbl napameTpos NPObBUBHOrO HaNpPAMKEHWA Ha
CTPOUTENIbHYIO ANWHY, KOTOPblE CBEAEHbI B Tabnuuy.

AHanus pesynbTatoB nepecyérta npobus-
HbIX HanpaMeHwin uccnegyemoro Kabena Ha crpo-
UTENbHYIO AJ/IMHY MOKa3bIiBaeT, YTO MUHWMaAbHblE
3HayeHMa NPoOUBHOrO HANPAMKEHUA MENKAY HU-
namm 5‘\,‘“;!“‘,“,_3,(. 3HaYUTE/IbHO Bbllle UCMbITaTe/Nb-
Horo Hanpskenua (U, =2,5 kB nepemeHHoro
TOoKa yactoton 50 Tu). MpobusHbie HanpaxeHus
MexAay Kunamu v skpaHom Uy - Takke 3Ha-
YUTENIbHO BbIWE WUCMbLITATENIbHOTO  HaMpAMeHua

(U 11 se-np=3,0 KB NepemeHHOro Toka 4actotoit 50 ).

BbIBOAbI

B pesynbtate npoBeAEHHOrO UCCNeAOBaHMA
3/1EKTPUYECKOM NPOYHOCTU CUrHANBbHO-BNOKUPOBOYHO-
ro kabena mapku CEBBAYENLLN 19x2x0,9 B8 antomMuUHK-
€B0i1 060N104YKe MOXKHO CAENATb CAeAYIOWME BbIBOAbI:

1. lokasaHo, 4TO NPOU3BOACTBO CUrHab-
HO-6/10KMPOBOYHBLIX Kabenel MNo TEXHONOrMM Bbl-
COKOYaCTOTHbIX CMMMETPUYHbIX Kabeneir CBA3M
nossonnet obecneynTb BbICOKME U CTabBuabHbIE WX
3NEeKTPUYECKNE XapaKTEPUCTUKN.

2. OnpepeneHbl Ha KOPOTKMX 0bpa3suax kabena
cpefHue 3HaYeHUa NPOBUBHOIO HANPAMKEHUA: MEX-
Ay Xunamum — 32,9 KB, mexay unamu u asKkpaHom —

32,1 KB, npu cpeaHEeKBagpPaTUYECKOM OTKNOHEHWMW -

cooTBeTcTBeHHO 1,67 KB n 1,21 kB. [MoKa3aHo, 4To
pa3bpoc M3MepeHHbIX 3HaYeHU NPOBUBHbLIX Hanps-
EHWW OTHOCUTENbHO CpeaHero 3HayeHusa Hebonb-
WOM U NPEaKTUYECKM TAKOM e, Kak Y MHOronapHoro
LAN-kabens. 3170 N03BONAET 3aK/OYUTb, YTO CUTHANb-
HO-610KMPOBOYHbIE Kabenn 061aaatoT BbICOKON reo-
METPUYECKOW U AN3NEKTPUYECKOW OAHOPOAHOCTbIO.

3. OnpegeneHbl BeAUYUHbBI NPOBUBHbBIX Hanps-
WEeHUI  Ha CTPOUTENbHYIO AJIMHY U NOKa3aHo, YTo
X MUHMMa/IbHbIE 3HAYEHUA MEKAY KUTaMU U MEX-
AY XUNamu 1M 3KPAaHOM 3HAYMUTENbHO BbllLE UCMbITa-
TENbHOrO HanNpPsAXKeHus. '
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