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BIIJINB HA IIEPEXIJTHE 3ATACAHHSA TEJJE®@OHHUX
KABEJIIB BAPUAIIIN YACTKOBUX EMHOCTEM

BuxoHaHI po3paxyHKH KOeQiI[ieHTy aCHMETPUYHOCTI Ta EIeKTPUYHOI CKIAJOBOI IEPEeXiTHOro
3aracaHHsl IPH BapialliiX YacTKOBUX €MHOCTEH B TelleOHHUX KaOelmsx IJIsi TPyHOBUX
abonentcekux iHiil. Iloka3aHo, Mo mus 3a0e3medeHHs SKOCTI UU(GPOBHX CHUTHANIB, SKi
HepelafoThesl M0 Kabelmo, HACTPOHKM TEXHOJIOTIYHOro OONaJHAHHS ITOBUHHI 3a0e3ledyBaTd
BiJIXWJIEHHS €MHOCTI BiJJHOCHO HOMIHAJILHOIO 3HAYEHHS He OlIblIe K Ha 1%.

BeImonHeHBl pacdeThl KOd(D(UIMEHTa aCCHMETPUYHOCTH U DIEKTPHYECKOH COCTaBILIOIIEH
MEPEeXO[HOro 3aTyXaHMsl IIPU BapUalVsIX YaCTHYHBIX EMKOCTEH B Tele(OHHBIX KaOeysx st
IPYNIOBEIX LU(POBBIX a0OHEHTCKHX JIMHUH. Iloka3aHo, 49TO Uil oOecredeHHs KadecTBa
IepelaBaeMoro LU(pPOBOr0 CHTHAallAa HACTPOMKH TEXHOJIOTMYECKOTO OOOPYHOBAHHS JOJDKHBI
obecreunBaTh OTKJIOHEHHE pabodeil eMKOCTH OTHOCHTEJIBHO HOMHHAIBHON He Gonee ueM Ha 1%.

Factor calculations unbalance and an electric component of transitive attenuation are executed at
variations of partial capacities in telephone cables for group digital user's lines. It is shown, that for
maintenance of quality of a transferred digital signal of adjustment of the process equipment
should provide a deviation of working capacity concerning nominal no more than on 1 %.

Po3Butok iHTeneKkTyanpbHHUX iH(OpMamiHHMX Mepexk abOHEeHTCHKOTo
JIOCTYIy #Jie B HaIpsIMKy PpO3IIMPEHHs cHekTpy iHdopmanii: Bix aHamoroBoi
tenedonii yepes Internet g0 mudposoro Bigeo mo 3anurty . [ 3a0e3neucHHS
mepefayi  IIMPOKOCMYroBUX IMM(POBHX CUTHANIB HEOOXiJHA BiIIOBiTHA
kabenmpHa  iHQpacTpykTypa. PosmmpeHHs Ta = MOJEpHI3aIliss  MEpex
a0OHEHTCHKOTO JIOCTYIY BENETHCS B HANIPSIMKY BUKOPHCTAHHS MaricTpallbHUX
BOJIOKOHHO-ONITHYHUX KaOeliB Ta CYY4aCHMX CHUMETPUYHHUX TeleQOHHUX
Ka0eJiB JuIs rpynoBuX MU(pPOBUX aOOHEHTCHKUX JIHIH.

[TixBuIIeHHST MIBUIKOCTI mepenadi NM(PPOBUX CHTHATIB B aOOHEHTCHKIH
Mepexxi OOYMOBIIIOE IKOPCTKI BHMOIM JO EIEKTPUYHUX I1apaMeTpiB
TeneoHHNX KaberniB. A 1ie, B CBOIO Uepry, 3000B’13ye BUPOOHUKIB KaOeIbHOT
MIPOAYKILiT BIPOBAJPKYBATH «BHUCOKI» TEXHOJOTIi NPH BUTOTOBJICHHI KaOeliB
JUI Cy4acHHX LIU(PPOBHUX MEpPEX, B TOMY YHCI i aOOHEHTCHKOI'O JIOCTYILY
[1-2].

Jns  cumerpuyHoi  (30aylaHCOBaHOI) Tapy NPHUHIMIIOBO  BaKIIMBa
BJIACTHBICTH CHMETPUYHOCTI, TOOTO OAHAKOBI (i3MYHI Ta ENEKTPHYHI
BJIACTHBOCTI NPSIMOTO Ta 3BOPOTHOTO NPOBIJHUKIB. B iHIIOMY BHNIaIKy 3Ha4HO
3pOCTalOTh CTPYMHU Ta HANpyrd HEpenKof, 10 BUHHUKAIOTh B JaHIo3i. CyTh
CHUMETPUYHOCTI IIOJISITa€ B TOMY, IO CTPYMH Ta HANpyrW, sIKi HABOAATHCA,
MalOTh MPAaKTUYHO OJHAKOBI AaMIUIITYIM Ta TPOTHIEXKHI Qa3u, ToOTO
KOMITEHCYIOTh OJIMH OfiHE. Psiji BaknMBUX mapameTpiB CUMETPHUYHHX KabeliB
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MOB’sI3aHO 3 MEXaHI3MOM B3a€MHUX BIUIMBIB MiX mapamu. [lepeximni
MIEPEeNIKOAN € OCHOBHHM JDKEPENIOM IIYMiB, SKi 3HIKYIOTH SIKICTH Iepenadi
CUTHAJIB B MEpeXaxX Ha CHUMETPHYHHX KaOensx. AKTyalbHICTH INi€i 3amadi
MOCTIHO 3pOCTaE, aJkKe MEePEeXiJHi MEpeNIKOAN 3POCTAIOTh 3i 301TBIICHHIM
4acToTH, TOOTO TpH 3abe3nedeHHi HOBHUX BUJIB IOCIYT B aOOHEHTCHKIiH
Mepexi.

Hine crarri: aHajgi3 BIVIMBY Ha MNepexilHe 3aracaHHs PO3KHIY
YACTKOBHUX €MHOCTEH MiK CyCilHIMH CMMeTPHYHHUMH NapaMu B KabeJi 3
OJIHI€I0 YeTBipKOIO.

Ha puc.l nokazaHo mict wactkoBux emHoctedd (puc.l): 1, 2 .3, 4 —
130JIbOBaHI MPOBIAHUKH, MiX SIKHMH YTBOPIOETHCSI YOTHPH YaCTKOBI €MHOCTI:
Ci Ciy Cyy Cy; . B Takiit KOHCTPYKILT JB1 poOOYi cuMeTpuyHi mapu: 1, 2 —
nepia; 3,4 — npyra mapa BiInoBiqHO. B pasi imeanbHOI KOHCTPYKINIi YacTKOBI
€MHOCTI OJHaKoBi (pHC.2): HANPYXEHOCTI EJIEKTPUYHOrO TOJISI IOBHICTIO
iICHTUYHI BiJIMIOBITHO JTO IMOJaHUX IMOTEHITANIB Ha sxwiH nap: +50 B Ha xwmu
1,3; ta =50 B — Ha xwm 2,4. KoediuieHT €MHICHOrO 3B’SI3Ky B TaKii
KOHCTPYKIIii JOPIBHIOE HYITIO.

1.5
x10°

Puc. 1 — MicT 9acTKOBHX €MHOCTEH OTHOUETBIPKOBOTO CUMETPUIHOr0 Kabelro

[Tpu nonaui Hanpyru E Ha mapu Hampyra nepemkonu U B miaroHaii
MocTa BifcyTHs (puc. 1), TOOTO BiJICYTHI B3a€MHI IEPEIIKOIN MiX MapamH.

BimxwieHHs B JiaMeTpax MPOBITHHKIB, TOBIIWHI 130T, KPOKIB
CKPYTKH{ BiJi HOMiHaJIbHUX 3HA4Y€Hb MTPU3BOIUTH JIO TOSIBH aCUMETPUYHOCTI B
ENEKTPUYHHUX EMHOCTSIX K;:

K1:(C13+C24 )_(C14+C23) . (1)
B pe3ynbraTi B miaroHani MocTy BUHMKae Hanpyra nepemkoan U:

U=E Ciy-Cy —Cpy-Cyy (2)
(CIS +Cy )'(CM +Cy) ’

a0o B jorapumMiyHUX OJUHUIISX BUMIDY:
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E
U, =20 1gU,dB (3)

5 E, V/m
25X10

B N

1g 3g 1i 3i

d v

2g 4g 2i 4 I
0 0.005 0.01 0.015 0.02 SDL, m 0.025

Puc. 2 — Po3roprka Hanpy»XeHOCTi eeKTPUIHOTO MOJIS TT0 OBEPXHSIM
crpymorpoBiaauX ki (1g, 2g, 3g, g), 3ot (11, 2i 31, 41) U1 OTHOYETBIPKOBOTO
Ka0eITro 1/1eaTbHOl KOHCTPYKILT B MEeTaJIeBOMY eKpaHi

Pospaxynku 3a popmynamu (1), (2) ta (3) BUKOHAHO JUIS JBOX BUIIAJIKIB
Bapialiil YaCTKOBUX €MHOCTEH BiJl HOMiHAJIbHUX 3HaueHb C,: MEepIIUi — MpH
aJIUTHBHOMY:

c =¢C,-¢

n
>

JPYTHHA — NPU MYJTBTUILTIKATUBHOMY XapakTepi X 3MiHH :

c=¢C, - (1 + e )
ne ¢ — BHUIAJKOBE YHCIIO 3 HOPMAJBHUM 3aKOHOM PO3TIO/iICHHSI.

Ha puc. 3 — 7 HaBexeHO pe3ylbTaTH pO3pPaxyHKIB Ui CUMETPUYHOIO
omHOoueTBipkoBoro kabemo (miamerp mpoBigauka 0,5 MM, TOBIIMHA
nomierwienoBoi  i3oisamii 0,25 mM). HomiHanbHi 3Ha4YeHHS YacTKOBHX
eNeKTpuuHuX eMHocTell cTaHoBiAT, 100 nd mnpu NOroOHHUX 3HAYEHHSX
16 nd/M, TOOTO HOBXkKHMHA KaOEIIO JIOPIBHIOE 6,25 METpH.
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Puc. 3 — IarerpanpHi GyHKIIT pO3MOIiTY BiIXHICH, EMHOCTEH BiJI HOMiHATIBHUX
3HAYCHb Y BUIMAJKY aJATHBHOTO XapaKTepy Bapialliii YaCTKOBUX €MHOCTEH
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Puc. 4 — InrerpanbHi GyHKIIT po3noxiny eMHicHOI acumetpii K y Bumagky
aJIUTHBHOTO XapaKTepy Bapiamiif 4aCTKOBHX €MHOCTEH

KoeogimienT Bapialii 4acTKOBUX €MHOCTEH Yy BUNAJKy  aJIUTHBHOTO
xapakrepy (puc. 3 — 5) cranoButs 6/C = 5% (xpuBa 1) Ta 1 % (xpuBa 2)
BimmoBigHO. KoedimieHT Bapiamii YacTKOBUX €MHOCTEH y  BUNAJKY
MYJIBTHIDTIKATUBHOTO Xapakrepy (puc.6) craHoButs o/C = 0,1% (xpusa 1) Ta
0,01 % (xpuBa 2) BiAMOBiqHO.
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Puc. 5 — Inrerpanshi QyHKIIT po3noainy mepexiaHoro 3aracanus Uy Mixk cyciTHIMU
mapaMu y BUMAJKy aIATHBHOI'O XapaKTepy Bapialliil 4aCTKOBUX €MHOCTEH

Normal Probability Plot

0.997

0.99 g
0.98 e 5T
0.95
0.90

- -

o
9
o

Probability
o
0
o

o
)
o

0.10
0.05

0.02
0.01

0.003

20 30 40 50 60 70 yd dB 80

Puc. 6 — Inrerpanpshi QyHKINT po3noainy mepexiaHoro 3aracanus Uy Mik cyciTHIMU
rmapaMu y BUTIAJIKy MYJIBTUILTIKATUBHOTO XapaKTepy Bapialliii 4aCTKOBUX €MHOCTEH

TakuM 4nMHOM, Bapiallii YacTKOBMX €MHOCTEH CYTTEBO BIUIMBAIOTH Ha
TiepexijiHe 3aracaHHs MK CYCIJHIMU Tapamu.

Ilpn aguTMBHOMY Xapakrepi 3MIiHM CcTaHIapTHe BigxwieHHs Uy
nopisaioe 10,6 nb (4C=4,9% ,6/C = 5%) Ta 11,7 b (AC=0,92% , 6/C = 1%)
BinoBinHO. PiBHI Hampyru mepemkoayd MiXK CYCIOHIMU IapaMy CTaHOBIISITH
45 nb (4C= 0,92% ) ta 27 ab (4C=4,9%) nHa piBHi 50% BiporizHOCTI
BiJIIOB1THO.
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Puc.7 — InrerpansHi ¢yHKIIT po3noniny mepexigHoro 3aracansst Uy Mk CyciTHiMI
rapaMy y BUIMAAKY aIUTHBHOTO (KpHBi 1,3) Ta MyIbTHIDTIKATUBHOTO (KpUBi 2, 4)
XapakTepy Bapialliif 9aCTKOBIX €MHOCTEH:

1,2 —o/C=0,1%;3 —o/C=1%; 4—o/C=0,01%

ITpn omHakoBux koedimieHrax Bapiawii 6/C = 0,1% po3kua 4acTKOBHX
emHocrer cranoButh 0,101% Ta 10,1% y Bunmaaky aguruBHoro (kpusa 1) Ta
MYJIBTHIDTIKATUBHOTO (KpuBa 2) xapaktepy ix 3miHu (puc.7) Biamosigno. B
pe3yabTaTi MepexijaHe 3aracaHus B 2, 33 pa3u MeHIe, TOOTO piBeHb B3aEMHHUX
BIUIMBIB MiX CYCiqHIMU napamu Oinbme (puc.7, kpusi 1 ta 2 Ha piBHI 50%
BIPOTiJHOCTI) TIpH MYJBTHUIUIIKATUBHOMY  XapakTepi Bapialliii 4acTKOBHX
€MHOCTEH.

Xapakrep 3MiHM Bapianili YacTKOBHX €MHOCTEH MPAKTHYHO HE BIUTHBAE
Ha TepexijiHe 3aracaHHs MpH IX oJHakoBUX 3HadyeHHsX: AC= 0,92%, kpusi 3
Ta 4 puc.7.

3HaueHHs MEPEeXiJHOro 3aracaHHs, sike nopiBHioe 27 — 30 nb, MarTh
CUMETPUYHI a0OHEHTCHKI JpPOTH JuIsd Iiepefadi aHaJoOroBHX TeleOHHUX
CHUTHAJIB B CIEKTPi TOHAJIbHUX 4YacTOT. BuXomsum 3 I1bOro, HACTPOHKH
TEXHOJIOTIYHOI'0 00JIa/IHAHHS TOBHHHI 3a0e3neuyBaTy BiAXWICHHS YaCTKOBHX
€MHOCTEH CHMETPUYHMX KaOediB i repedadi LUPPOBUX CHTHATIB B
aboHeHTChKIN TenedoHHINH Mepexi He Oinbiue sk Ha 1% Big HOMIHAJIBHHUX
3HAYEHb.

Cnucox uiteparypu: 1. Kox /[. DBomonuss M KOHBepreHus B anexrpocssu/ J[. Kox,
S1. SAnoBckuit — M.: Pagmo u cBs3p, 2001. 2. bwiukose B.B. 1lInpokonoIOCHbIE JTUHUU CBSI3U B
Poccun B Omokaiimieil mepcrekTuBe ria3aMu Kabensukos / B.B. Bviukos, 1O/l [Imumpues, /1.B.
Xesocmos// Broadcasting. Tenepuzenue u paauoseranue. — 2007, — Ne2.
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