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CerogHs Ha ykpaumHckom pbiHke LAN-kaGenewn npwu-
CyTCTBYET [OCTAaTO4YHO GOnbLlUION BLIGOP HEAOPOIrUX Ka-
6enen kateropum 5e. [laHHbIN mMaTepuan — UTOr TeCTu-
poBaHua 11 kabenen Tuna UTP* u3 gaHHoOro cermeHra.
OcHOBHas uenb AaHHbIX UCNbITAHUA — NPOBEPUTL COOT-
BeTCTBMUE AaHHbIX kabenen TpeboBaHUsiM kaTeropum 5Se.

PbiHok LAN-kaGenen nsobunyeT pasnuyHoro poga npo-
AyKUMeln OT caMbIX pasHbIX MPOM3BOAUTENEN, NPU 3TOM LieHbI
Ha kabenun ogHOro 1 TOro e Tuna MOryT OTNINYaTbCA Ha Nops-
nok. MNMokynaTtento, 0co6GeHHO ManoomMbITHOMY, CITIOXHO pa3o-
OpaTbcs BO BCeM 3TOM MHOroobpasuu: Beab, C O4HOW CTOPO-
Hbl, HE XO4ETCH nepennaYmBaTh 3a TOBap, a C APYron — Xo4eT-
CS NONYyYNTb Ka4eCTBEHHbIV Kabenb, KOTOPbI COOTBETCTBYET
3asBIIeHHbIM XapakTepucTukam. B gaHHoM ctatbe Mbl nocTa-
paemcsi npoaHanuanpoBaTtb kayecTBo LAN-kabenewn ns Hux-
Hero LLeHOBOro Anana3oHa, npeactaBneHHbIX B YkpauHe. MNo-
BMAMMOMY, aHanormyHasi cutyaums HabnogaeTcs Ha pbiHKax
OOonbLUMHCTBA NOCTCOBETCKMX CTPaH, B TOM vucne n Poccuu.

Ha cerogHawHun aeHb Ha pbiHke LAN-kabenewn npucytc-
TBYET JOCTATOYHO HOBbIV BUA NPOAYKUMN. Peyb nget o HecTaH-
OapTHBIX KOHCTPYKUMSAX C GumeTannuyeckvMMu npoBOAHUKa-
mu: Copper Clad Aluminium (CCA — meab noBepx antoM1HKS)
n Copper Clad Steel (CCS — meab nosepx ctanu). Tokonpo-

BOASILLME XUIbl TaKMX kabenern n3rotaBnmBatTCcsa U3 ABYyX Me-
TanmnoB — antoMUHNEBOTO UM CTaNbHOrO CEPAEYHUKA, MOKPbI-
TOr0 TOHKMM CINoem mMenu. Takum MeToooM NMpou3BoaMTENN
CTPEMSTCH CHU3WUTb CTOMMOCTb Kabenew 3a cyeT UCrnonbL30Ba-
Husa 6onee gelleBbiX MeTannoB. B HEKOTOPbIX criyyasax cTou-
mMocTb kabenen ¢ nposogHukamu Tunos CCA n CCS okasbiBa-
€TCS HXKE CTOMMOCTM aHanormyHbIX kabenen ¢ MeaHbIMU Xn-
namu B 2 pa3a u bonee. PasHuua B LeHe BMonHe 00bACHMMA,
TaK Kak CTOMMOCTb antoMuHNUS MoYTh B 3,5 pasa MeHbLLe Meaw,
a cranb, B CBOK 04epefb, ropasno AeLleBne antoMyHUS.

OpHako B cTpaHax EBponerickoro Coto3a npakTuyeckv HeBO3-
MOXHO HalTK B MpoAaxe Takme kabenu. ABTOpUTETHasA HE3aBK-
cumas nenbitatensHasa nabopatopus 3P Third Party Testing (Oa-
Hus) B 2006 rogy onybnvkoBana MHGMOPMaLMOHHbIN GlornneTeHb,
NOCBSILLEHHBIN kabensam ¢ npoBogHukamu Tuna CCA. Tam roso-
pUTCS, YTO NONB30BATENM UTHOPUPYHOT UK XKE HE NMOHMMALOT TeX-
HUYECKMX OrPaHNYEHUIN 3TUX Kabenen, HeJoCTaTKM KOTOPbIX CBSI-
3aHbl co cBoncTBamu antomuHns. Cneunanuctel 3P Third Party
Testing oTMeyvaloT cnegyroLye KpUTUHeCKue MOMEHTbI:

° MOBLILLIEHHOE 3aTyxaHune curHana Bcneacteve 6onee Bbl-
COKOrO 3N1EKTPUYECKOro COMPOTUBIIEHNS antOMUHNS B CpaB-
HEeHUW C Mefplo, yxyaLeHe pabounx xapakTepmucTunk kabens
OyAeT 3aBMCeTb OT TOMLWMHbI CIOA Meau;

° HM3KOE COMPOTUBIIEHNE Ha pa3pbiB BCIEACTBUE HU3KOM
NPOYHOCTY ANOMUHUS;

Tabnuua 1

ToproBas
Mapka

Y4yacTHUKMN TeCTUPOBaHUA

MapkupoBka no o6onouke

COMMPORT | 2007-02-132 COMMPORT DATA LAN CABLE 100 QUTP 4x2x24 AWG LEVEL CATEGORY 5e 57
NET'S NETS-CCS-USO5E CM75 UTP Cat 5E 4PR 24AWG CSA LL43774 3P VERIFIED TO TIA/EIA-568- 54
B.2 CAT5E
A-LAN A-LAN CABLES 4PR 24 AWG UTP SOLID CABLE CAT 5E PVC 56
TELTEKS _ [2006-1-671 TELTEKS DATA LAN CABLE 100 QUTP 4x2x24 AWG LEVEL CATEGORY 5e [T9EK] 70
Data Link | Data Link UTP cat 5e 4P 24 AWG CSA LL43774 ETL&3P VERIFIED TO TIA/EIA-568-B.2 cat 5e 71
LINTEK LINTEK UTP DATA CABLE 4pr 24 AWG CATEGORY 5E 155MHz 48
LUCKTEK | CAT.5E UTP CABLE SOLID 4PAIRS ISO 11801 49
ORBIT ORBIT CAT5 UTP CABLE 4PR ISO/IEC 11801 & TIA/EIA VERIFIED 66
ADVANCED |ADVANCED 4PR 24AWG UTP ISO/IEC 11801 AND TIA/EIA 568 CM (UL) C(UL) VERIFIED CAT5E 48
GKS LAN CABLE GKS 4x2x24 AWG ENHANCED ANSI/TIA/EIA-568A-5 ISO/IEC 11801-2° EDITION 45
CD(2000)-IEC 332-1 IEC61156-5*
INFOSAT | LAN CABLE INFOSAT 4x2x24 AWG ENHANCED ANSI/TIA/EIA-568A-5 ISO/IEC 11801-2° 70
EDITION CD(2000)-IEC 332-1 IEC61156-5*

* CornacHo ISO/M3K 11801 B HacTosiee BpeMs npuHaTo obosHayveHne U/UTP
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* HepocTaTtovyHas CTOMKOCTb kabens
K nepernbam, 4TO Npu NOBTOPHbLIX M3rnbax
MOXET NMPUBECTU K 06PbIBY NPOBOAHMKA.

BionneteHs o6pawaer BHUMaHWE
Ha TO, YTO OpraHbl cTaHaapTusauum IEC
n CENELEC He paspewaloT mcnonb3o-
BaTb kabenu ¢ CCA-npoBogHunkamu. [1o-
nycKaeTCsa UCMONb30BaHWE TONbKO Mea-
HbIX MPOBOAHMUKOB.

OpHako, kak 6bl TaM HWU ObINo, Mbl
NPUHANW peLleHne uccrneaoBaTbh xapak-
TepuctTukn kabenem ¢ NpoOBOAHMKaAMM
Tnnoe CCA n CCS. [Ina aToro B MCnbI-
TatenbHon nat6opatopum OAO «Opec-
kabenb» oceHblo 2007 roga GbIno Npo-
BeJEHO LWMpoKkoMaclTabHoe TecTupo-
BaHWe Takux kabenen.

Puc. 1. YyacmHuku mecmuposaHusi

Y4acTHUKM TecTun poBaHuUA

B Hawy na6opatoputo noctynuno 11 pasnuyHbeix obpas-
LIOB, NPOMapKMPOBaHHbIX kak kabenu Tuna UTP kateropun 5e,
13 LeHoBoro ananasoHa ot 45 o 70 gonn. CLUA 3a ynakoBky,
B koTOpon cogepxutca 305 m kabensa (aHanorm4yHas npoayk-
LM N3BECTHbIX NPOU3BOANTENEN CTOUT HEe MeHee 95 gonn.
CLUA 3a ynakoBky). Kabenu npnobpeTtanuce B nepuos aeryc-
Ta—ceHTs0ps 2007 roga. Cenyac cuTyaums B LENOM He un3-
MeHMack, BO3MOXHO, HEMHOIO MOAKOPPEKTUPOBANMCh LiEHbI
B CTOPOHY YBEINYEHMS.

Kpome TectupoBaHust kabenewn ¢ NnpoBOAHMKAMK TUMOB
CCA n CCS 6bIr10 NpUHSITO peLueHne NnpoTecTupoBaTtb 1 Apy-
rme kabenu n3 ykasaHHOro LLleHOBOro AnanasoHa, nMerLmne-
CS Ha pblIHKe.

TecToBOE 06OpynoBaHue

JlabopaTtopus, B KOTOPOM NPOBOAUNOCH TECTMPOBAHME,
npegHasHayeHa Ans npoBefeHUs NPUemMo-CAaTOYHbIX UCTbI-
TaHun LAN-kabenen nponssoactea OAO «Opeckabenby.

B kauecTtBe 06opynoBaHMsa ANS U3MEPEHNIN ANeKTpuyec-
KMX XapaKTepuCTUK 1 NapaMeTpoB nepefayn curHana kabe-
nen ucnonb3yeTcs aBToMaTUyeckas uaMepuTenbHasi cucTe-
Ma AESA 9500 LF-HF npousBogctea AESA S.A. (LWBsenua-
pusi). OHa npefHasHavYeHa Ansg TeCTMpoBaHUA MbbIX TUNOB
LAN-kabenen n moxeT Nnpon3BoauTb namepeHus bonee cra
napameTpoB. [laHHas cucrema ocHaleHa BY-aHanm3atopom

Puc. 2. Aemomamuydeckasi usmepumersibHas
cucmema AESA 9500 LF-HF

napameTpoB Lenen nponssoacTtea Agilent Technologies map-
kn E5062-A n cnocobHa obecneymBaTb TeCTUpOBaHUe kabe-
nen B gnana3oHe 4vactoT Ao 1,5 Ty, 4To gocTaTtoyHo And
npoBeAeHNs UCTbITaHWI caMbiX coBpeMeHHbIX LAN-kabenen.

Mpu n3mMepeHUAX reoMeTpUYECKMX XapaKTepUCTUK kabens
MCMNoMb30BannCh aHaroroBbIn MMKPOMETP C LIeHOW AeneHnst
0,01 MM 1 MeTannnyeckas MeTpoBas NIMHENKA.

MeToauka TectupoBaHus

TecTupoBaHne 06pasLoB NPOBOANIIOCH B HECKOSbKO 3Ta-
MOB — HAYMHAs C OLIEHKM reOMEeTPUYECKNX Ppa3MepOoB arieMeH-
TOB KOHCTPYKLMKN kabenen n 3akaH4YnBas NPOBEPKON dNEKTPU-
YECKMX XapakTepUCTUK 1 NapaMeTpoB Nepeaayn curHana.

Ha nepBom aTane npoBepsinuchb obuwias gnvHa kabens
B YMaKOBKE U paccTosiHME MeXay MepHbIMU MeTkamu no obo-
rnoyke. 3aTeM ¢ MOMOLLbI MUKPOMETPA U3MEPANUCH AnamMeTp
TOKOMNPOBOASLLEN XKUITbl MPOBOAHUKA, M30STMPOBAHHOIO NPOo-
BOZHMKA M HApYXHbIN AnameTp kabensi no obonoyke.

Ha BTOpom aTane namepsinmchb aneKTpu4eckme xapakrepuc-
TUKU 1 NapameTpbl nepegayn curHana. TecTupoBaHmue npoBo-
OUNocb Ha COOTBETCTBUE TpeboBaHNsIM kaTeropum 5e cornac-
HO mMexayHapogHomy ctangapty IEC 61156-5 pepakunm 2002
roga. B cnyyae ecnu kabenb He cooTBeTCTBOBan TpeboBaHu-
sIM KaTeropum 5e, To NPOBEPSINIOCH Er0 COOTBETCTBUE TpeboBa-
HUAM KaTeropun 5 cornacHo ctangapty IEC 61156-2.

C uenbto 6onee HarnsagHoOW AEMOHCTPaLMK pe3ynbTaToB
M MOCMeAyLWero aHanuaa anekTpU4ecknx XapakTepucTuk

Tabnuua 2

TecTupyemble 3neKTpUYecKkne xapakTepucTMkKu U napamMeTpbl nepegayn curHana

dneKTpUYecKme XxapakTepucTUKu |

OreKTpuyeckoe conpoTuBrieHe nposoaHuka (Conductor
resistance), Om/100 m

CobcTtBeHHoe 3aTyxaHue (Attenuation), ob

MapameTpbl Nnepegaum curHana

Owmnyeckas acummeTpust (Resistance unbalance), %

3aTyxaHue otpaxeHus (Return Loss), ob

Paboyas emkoctb (Capacitance), H®

MepexopHoe 3atyxaHue (NEXT), ob

ConpotueneHnne ndonsumm (Insulation resistance), MOm/km

CymmapHoe nepexogHoe 3atyxaHue (PS NEXT), ob

3alumieHHocTb Ha gansHem koHue (ELFEXT), ob

CymMMapHas 3alUMLLEHHOCTb Ha aanbHem koHue (PS ELFEXT), ob

BonHoBoe conpoTtuenexuve (Impedance), Om

3apepkka pacnpocTpaHeHus curHana (Propagation Delay), He
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TeCcTMpoBaHue NPoOBOANIOCH B pacLUMPEHHOM AMs KaTeropum
5e guanasoHe 4acTtoT — Ao 350 Mlu.

MNepen namepeHnem anekTpU4ecKUxX XxapakTepmcTuk 1 na-
pameTpoB nepegayn 100-meTpoBbIN OTpe3ok kabensa Hama-
TbiBaNcs Ha cneyuanbHeli 6apabaH ¢ meTannuyeckon, cnu-
panbHO PacronoXeHHOW Neperopofkon TonwmHon 1,5 mm.
[Meperopoaka pacnonoxeHa Tak, YToObl BUTKM kabensi Haxo-
OUINUCb Ha PacCTOsHUW, AOCTAaTOMHOM ANSA HerWTpanusauum
MexkabenbHbIX NomMex. ATO NO3BONSAET MOMy4YnUTb JOCTOBEP-
Hble pe3ynbTaThl. MicnbiTaHua NpoBoAMMMCE NpU Temnepary-
pe okpyxatowen cpeabl 20 °C.

Hapo ckasaTb, 4TO He BCe pe3yrnbTaTbl U3MEePEHMI MOXHO
NpvBECTU B CTaTbe B CUIMY €e OrpaHuyYeHHoro obbema, noaTo-
My Mbl OCTAHOBMMCS1 Ha Hanbonee BaXHbIX Y NOKa3aTernbHbIX
napamMmeTpax 1 xapakTepucTukax kabenew.

FeomeTpuyeckme pasmepbl kabenewn

Mpwn namepeHnn akTnyeckon AnNuHbLl kaxgoro obpasua
Kabens B ynakoBKe B YeTbIpex criydasx Obino obHapyxeHo 3a-
HWXKEHUe ANUHbI N0 CpaBHEHUto ¢ Tpebyemon annHon 305 m
(1000 dyToB). Hanbonbluee HecooTBeTCTBUE ObINO Y Kabe-
na NET'S — ero o6was anuHa B ynakoBke coctaBuna 273,4 M.
O6a KkoHua aToro kabens ObINn apMMpoBaHbl KOHHEKTOPaMM
RJ45, kak y naty-kopga. Ho moxeT nu naty-kopg ObiTh Ta-
KoM AnvHbI? HeT, npnynHa B Apyrom. MI3BeCTHO, 4TO naT4-Kkop-
Abl B criyyae nmnopTa B YKpavHy nognagatoT nog TaMOXeH-
Hyt0 nownuHy 2 %, B oTrmMymne oT 0bbIYHbIX kabenewn 6e3 co-
eQuHUTenen, Ha KoTopble pacnpocTpaHseTcs nownvHa 20 %.
VimMeHHO Taknum oBpa3om — nod BMAOM naTy-kopaa, no BCew
BMAMMOCTM, 1 Obin 3aBe3eH B YKpauHy AaHHbIN kaberb.

Yxe B npouecce TeCTUPOBAHNS SNEKTPUYECKNX XapaKTe-
puctuk 100-meTpoBoro obpasua kabena NET'S okasanocs,
4YTO Ha OOHOM U3 €ero KOHLOB MMEKTCH TOMbKO Tpy napbl.
B nouckax yeTBepTOM napbl cHavyana 6bino otpesaHo 20 m
kabens, 3atem ewwe 10 M, HO YeTBepTasa Napa Tak 1 He Gbina
HavgeHa, noatomy ObINO peleHO KCnonb3oBaTb ApPYroun
100-meTpoBbLI OTpe3ok kabens.

Cropnpusbl oXxXuganu v npu naMepeHnn amameTpa TOKO-
NpoBOAALLMX XuN. BbIACHMNOCH, YTO TONMbKO NATb kabenewn
yAOBNEeTBOPSAT MUHMManbHOMY TpeboBaHuio kateropum 5e,
COrnacHo KOTOpoMy AnameTp MeLHOro NPOBOAHMKA AOMKEH
6bITb He meHee 0,50 mm.

Puc. 3. [MposodHuk muna CCA nod MUKpOCKornom

[anee Bce o6pasubl 6bIMM pasgeneHbl Ha 3 rpynnbi:
C NPOBOAHMKaMu 13 Mean, u3 bumetanna anoMUHUA-Menb
1 n3 bumeTtanna ctanb-meap.

M3 ogmHHaguaTt o6pasuoB Tpu oka3anmcb ¢ NPOBOAHUKA-
mn CCA, aBa kabens — ¢ rmépraHbIMM NPOBOAHMKaMK (2 napbl —
MeaHble, 2 napbl — OMMeTannMyeckne), oguH — C MPOBOLHUKA-
mMu CCS n nsatb kabenen — ¢ MmegHbIMu NpoBoAHUKkamu. Kabenn
C MeAHbIMV MPOBOAHUKaMMN B GOMbLUMHCTBE CBOEM MMEIOT 3aHW-
XKEHHbIN AnaMeTp XuIbl MO CPaBHEHUIO C TpeboBaHNeM KarTero-
pvn 5e. Taknum obpasom, Tonbko y kabenss TELTEKS reomeTtpu-
Yeckne pasMepbl COOTBETCTBYIOT TpeboBaHusM kateropum 5e.

AneKTpuyeckne xapakTepucTUKn
M napameTpbl Nnepegayun

Tonbko y AByx o6pasuoB (TELTEKS n INFOSAT) anek-
TpU4eckoe COMpOTMBIIEHWE COOTBETCTBYET MWHUMAarbHbIM
TpeboBaHuam kateropum 5e (He 6onee 9,5 Om/100m). Y 06-
pasua A-LAN yaoBneTBoOpuTENbHbIE 3HAYEHUSA CONPOTUBIE-
HMS NONyYeHbl TOMbLKO Y MOMOBUHBI U3 BOCbMMW NMPOBOLHMKOB.

Bce npoBoAHUKM oCTanbHbIX kabenen He COOTBETCTBYIOT
TpeboBaHusMm. Mpuyem pesdynbTaThl, NONyYeHHbIE y ABYX 00-
pasuos, NET'S n GKS, no cpaBHeHuto ¢ Tpebyemon Benmyn-
HOW OKa3anuch Xyxe bonee 4yem B 4 pasa. ViMeHHo y aTux 06-
pasLoB NPOBOAHVKN N3roTaBnmBarTcs no TexHonorum CCS.

Kak n B cny4ae C anekTpnyecknm ConpoTUBEHUEM, MO
OMMWYECKON acummMmeTpun TpeboBaHnaM cTaHgapTa yaoBreT-
BOPSAOT ToNbKo 2 obpasua — TELTEKS n INFOSAT.

Tabnuua 3

CBoaHaA Tabnuua reomeTpu4ecKMx pasmepoB Kabenen

MapameTp
Ka6enb TOKOMPOBOAALLMX KU TOKOMPOBOAALUMNX XKUJ | MepHbIMU MeTKaMu B ynaKkoBKe
TpeboBaHue

COMMPORT Menb 0,43-0,44 mm 100 cm 300 m
NET'S CCS (2 napsbl), Mmegb (2 napsbl) 0,43-0,45 mm 098 cm 2734 m
A-LAN CCA (2 napsbl), megp (2 napsbl) 0,50-0,51 mm 100 cm 304 m
TELTEKS Menb 0,50-0,51 mm 100 cm 300 m
Data Link Meab 0,48-0,49 mm 100 cm 305 m
LINTEK CCA 0,40-0,41 mm 100 cm 305 m
LUCKTEK CCA 0,50-0,51 Mmm 100 cm 305 ™
ORBIT Menb 0,44-0,45 mm 100 cm 305 m
ADVANCED CCA 0,50-0,51 Mmm 100 cm 305 ™
GKS CES 0,50-0,51 mm 100 cm 305 m
INFOSAT Menb 0,47-0,49 mm 100 cm 305 m
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UTtobbl caenaTth BbIBOA O COOTBETCTBUM Kabensa onpeaenex-
HOW KaTeropum, HeobxoaUMO, YTOObI OTKITOHEHUE KaXXdoro 13
napameTpoB OT HOPMbl BO BCEM Ananas3oHe 4acToT ObIno Kak
MWHUMYM PaBHO Hymto. B Tabn. 4 ykasaHbl pesynbTtaTsl poBep-
kv kabenen Ha cooTBeTCcTBUE TpeboBaHuaM kaTeropum 5e. No
BCEM napamMeTpam Ans KaXaoro KOHKPeTHOro kabensi ykasaHo
3Ha4YeHne MakCMMarnbHOro OTKITOHEHUS OT HOPMbI, @ TaKke 3Ha-
YeHre YacTOoTbl, HA KOTOPOW 3TO OTKIOHEHME UMENO MECTO.

Cob6cTBeHHOe 3aTyxaHue. [1ns o6pasLoB ¢ TOKONPOBOAS-
wmmu xunamm Tuna CCS — NET'S n GKS nonyyeHbl Hanxya-
LUMe 3HaYEeHNS 3aTyXaHns (Tak e KaK 1 No IMNeKTPU4EeCKOMy CO-
NpoTMBNEHWIO) cpean Bcex obpasuos kabenen. Ecnny NET'S
Aena coceM nroxu, To y GKS 3HaveHusi 3aTyxaHusi BO3BpaLla-
10TCA B pamky TpeboBaHuii cTaHaapTa, HO TONbKO MOCHe YacTo-
Tl 120 MI'y. 3TOT NpYMep NpPekpacHo UIMIOCTPUPYET BAMSHUE
NMOBEPXHOCTHOro 3a¢hdekTa — C POCTOM HACTOTbI TOK BbITECHSIET-
Csl Ha MeJHy0 NoBepxHOCTb NpooaHuka CCS. OgHako B AaH-
HOM cryyae npomsBoauTens kabens GKS, no Bcern BuanmocTy,
N3roToBuUN CTanemegHble NPOBOAHVKM kabensa ¢ MeaHbIM MOK-
pbITUEM HEAOCTATOYHON TOMNLMHbI, YTO HE NO3BONSAET Kabento
HOpMarnbHO OYHKLMOHMPOBATL Ha Yactotax Ao 100 MIw.

Y kabena TELTEKS, umetoLLiero meaHble NpoOBOAHUKA, N3Me-
PEeHHOE 3HayeHue 3aTyxaHus He COOTBETCTBYET TpeboBaHUsM
cTaHgapTa. Bo3aMoxHble NpuymHbl Takoro pesyrnbTaTta — 3T0 HU3-
Kas CTerneHb YMCTOTbl MeaW, HEBEPHOE COOTHOLLEHWE AMaMeT-
pOB NPOBOAHWMKA 1 TOMNLLMHBI U30MNSLMK, a TakKe Apyrie TEXHOOo-
rmyeckme pakTopbl, YTO Ha BbICOKMX YacToTax HeGnaronpusiTHo
CKa3blBaeTCs Ha napaMmeTpax nepegadm curHana. B nrore Tonb-

ﬂ

ko 3 obpasua cooTBETCTBYIOT TpeboBaHMAM KaTeropum S5e no na-
pameTpy 3aTyxaHue. Bce OHM COCTOSIT U3 MeaHbIX MPOBOAHMKOB.
Mpwn aTom obpase kabens Data Link nmeeT Hynesown 3anac.

Yto kacaeTca obpasua A-LAN, y koToporo age napbl Tuna
CCA He npoLwunu TecT no 3aTyxaHuo, ABe Apyrve napsl (mea-
Hbl€) COOTBETCTBYIOT kaTeropun S5e. OctanbHble kabenu, y Ko-
TOpbIX NpumMeHsieTcs NnpoBoAaHuK Tuna CCA, He COOTBETCTBYIOT
KaTeropun 5e, 4TO NoATBEPXKAAET NPefoCTePExeHne, Nnpmuee-
AEeHHOe B Havane crtaTbk, — kabenu ¢ nposogHukamu tuna CCA
(n Tem 6onee CCS) obnagatoT NOBbILLEHHBIM 3aTyXaHUEM.

BonHoBoe conpoTuBneHue. H1 ognH 13 NPOBEPEHHbIX
kabenen He cooTBeTCTBYET TpeboBaHMAM No napameTpy BOM-
HOBOE COMPOTMBIIEHUE (3Ha4YeHWe 3TOro NapameTpa, CornacHo
crneunduKaumam kateropum 5e, JOMKHO HaXOAMTbCS B Npeae-
nax 100 + 15 Om gns guanasoHa yactot go 100 MI'y). Hanpu-
Mep, BOMHOBOE conpoTusrieHne y obpasua kabensa INFOSAT
B AnanasoHe YactoTt Ao 100 MI'y gocturaet 3HadveHunsa 180 Owm.

3aTyxaHue oTtpaxeHus. AGcontoTHo Bce obpasubl kabe-
neu He COOTBETCTBYIOT TpeboBaHMAM KaTeropum 5e.

B kaxgom KOHKpETHOM crny4ae npuyvHbl MOryT ObITh pas-
HbIMW — Ha4yMHasg OT KayecTBa UCXOAHOW MeAu W 3akaH4u-
Bas ncnornb3dyembim obopyaoBaHnemM. ing Gumetannnyeckmx
KOHCTPYKUUI MOXHO [00aBUTbL elle OAHY NPUYUHY, NpUcy-
LLYIO TONBKO ANs 3TMX kabenen, — TOYHOCTb Y PaBHOMEPHOCTb
HanoXeHns MegHoro crnosi Ha antoMUHUEBLIA UK CTanbHOMN
CepAeYHMK TOKOMPOBOAALLEN xunbl. paduk sHavyeHn 3aTy-
xaHus oTpaxeHus ans kabensa INFOSAT kpacHopeumBo cBU-
AeTenbCTBYeT O pearnbHOM MOMIOXEHUN Aen.

air 4 HF Measurements: Attenuation [48100m - Forward

utside limits

Pair 4 HF Measurements: Impedance Zofs ] - Forward

outside limits
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Puc. 4. CobcmeeHHoe 3amyxaHue y kabens NET'S

Puc. 6. BonHosoe conpomusneHue y kabens Infosat

air 2 HF Measurements: Attenuation [48/100m | - Forward

utside lirmits
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Pair 4 HF Measurements Retum Loss [98] - Forward
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Puc. 5. CobcmeeHHoe 3amyxaHue y kabens GKS
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Puc. 7. 3amyxaHue ompaxeHusi y kabens Infosat
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MepexogHoe 3atyxaHue (NEXT) n CymmapHoe nepe-
xopHoe 3atyxaHue (PS NEXT). Bonblias yacte npotecTtu-
poBaHHbIX 06pa3LoB He COOTBETCTBYET TpeboBaHNsAM KaTe-
ropumn 5e no napametpy NEXT 1 2 obpasua He COOTBETCTBY-
10T TpebosaHusaM kateropum 5e no napametpy PS NEXT. MNpu
3TOM YeTkon 3aBucmMocTy 3HadeHnin NEXT nnm PS NEXT ot
TEXHOMOIMN N3roTOBIEHNS NPOBOAHMKA HET, TaK Kak NpucyTc-
TByt0T Kabenu Tnuna CCA, y kotopbix 3HavyeHne NEXT coot-
BETCTBYET M He COOTBETCTBYET TpeboBaHMAM.

3awmieHHocTb Ha ganbHem KoHue (ELFEXT) n Cym-
MapHas 3aluLeHHOCTb Ha AanbHem koHue (PS ELFEXT).
Kak n cneposano oxvaaTtb, Hauxyglime nokasarenu no napa-
metpam ELFEXT n PS ELFEXT nmetoT 06pasupbl ¢ NpOBOAHM-
kammn Tuna CCS — NET'S n GKS, 10 ecTb Te, y KOTOpbIX Ha-
nxypgLluee 3Ha4eHne 3aTyxaHus.

Mo pesynbTatam npoBepku kabenen Ha COOTBETCTBME
TpeboBaHMAM KaTeropmm S5e BUAHO, YTO HU OAMH W3 UCTIbITaH-
HbIX 0Opa3uUoB He COOTBETCTBYET AaHHON KaTeropuun. Kabenn
¢ npoBogHukamu Tuna CCS nokasanu Hanxygwune pesynbta-
Tbl. IHTepecHo, 4To Kabenu ¢ MeaHbIM Xunamm guaMmeTpom
0,43-0,45 mm mMoryT cooTBETCTBOBaTb TpeOOBaHNSIM KaTero-
pvmn 5e no 3aTyxaHuio, TO Xe caMoe MOXHO ckasaTb 1 O kabe-
nsx tuna CCA Ha npumepe kabens Lucktek, y koToporo 3anac
no 3aTyxaHuto o4eHb 6nmn3ok K Hynt. Ho aona cooTBeTCTBUS
KaTteropuv HegoCTaTOYHO COOTBETCTBUS TOMbKO OAHOMY Na-
pameTpy. Tak, N0 3Ha4YeHVAM 3aTyXaHns OTPaKEHUS HN OOWH
13 kabenen He COOTBETCTBYET KaTteropun Se.

B uenom no umetrowmmes pesynstatam CrOXHO CyAUTb
0 NPUrogHOCTU NpuMeHeHns TexHonorum CCA (o TexHonorum
CCS peuyb He ugeT, Tak kak nofy4yeHHble pe3ynbTaThl gane-
kv oT TpebosaHui kateropun 5e) npun nponssoacTee LAN-ka-
6enen kaTeropun 5e: No-BUAMMOMY, MOXHO JOCTUrHYTb Npu-
eMIieMbIX 3Ha4YeHUN Mo 3aTyXaHuo, OJHaKo MOBbIWEHHas
BenuYyvHa 3aTyxaHus oTpaxkeHus byaet npuynHoOn oTopakoBs-
kn. Kpome Toro, Mbl He y4uTbiBaeM peanbHbIX XapakTepuc-
TUK, KOTOpble ByayT nony4eHbl Nocne npoknagkun kabensa Ha
obbekTe. VI3BEeCTHO, YTO antoMuHuii — bonee xpynkum mare-
pvarn, 4em medb, N03TOMY Aaxe HebonbLuas owmbka npu Npo-

Krnagke MOXeT BbIBECTM U3 CTPOSI BECb kaHan 6e3 BO3MOXHOC-
TN BOCCTaHoBNeHUsi. HenssecTHo, kak noseaeTt cebs kabenb
npy MOHTa)xe B pas3beMbl U KOHHEKTOPbLI, BEAb MeTannuyec-
KMe KOHTaKTbl pa3beMOB U3rOoTaBNMBAKTCS U3 creumnanbHbIX
CnnaBoB, NpeAHa3HavYeHHbIX A1 UCNOMb30BaHUsSi C MeAHbIMU
NpoBOAHMKaMU, a He antoMUHUeM. [No3ToMy UMeeTCst OYeHb
MHOro orpaHunyeHun no npumeHexHnio CCA-kabenen B peans-
HbIX YCMNOBUSIX.

CHuxeHune TpeboBaHUM

Cnegytowmm aTanom aHanmaa 6bina oLeHka Nony4YeHHbIX
pesynbTaToB Ha cooTBeTcTBUE KaTeropum 5 (IEC 61156-2),
KoTopble oTnuyatoTcsa ot TpeboBaHun kaTeropumn 5e. Hanpu-
Mep, HOPMUPYHOTCA TONBbKO TakMe napameTpbl, Kak 3aTyxa-
Hue, 3aTyxaHue otpaxeHusa, NEXT n ELFEXT. Bce cymmap-
Hble napameTpbl (PS NEXT n PS ELFEXT) ansa kateropum
5 HeHopMUPOBaHbI.

Kpome MeHbLuero yncna KOHTpOonMpyeMbix napameTpos,
TpeboBaHusa no napameTtpam NEXT, 3aTyxaHune oTpaxeHus
n ELFEXT, npegbsaBnsemMble KaTeropnemn 5, Hmxe Tex, 4To uc-
nonb3yTCHa Npu OLeHke kaTeropumn 5e. A BoT TpeboBaHms no
3aTyxaHuo Ans kateropuii 5 n 5e ogmHakoBble.

Kak n B cnyyae ¢ kateropuen 5e, obLime ntoru npoBepku
kabenen Ha cooTBeTCTBME TpeboBaHNsIM KaTeropmm 5 BHOBb
HeyTewwnTenbHbl. OcTanuce Te Xe npobnemsl ¢ 3aTyxaHvem
N 3aTyXaHWeM OTPaKEHWS.

Kak okazanocb, Tonbko oauH obpaseL kabens MoxeT npe-
TeHAoBaTb Ha NpuUcBOeHMe naTon kateropun. 3to Data Link,
XOTH HyNeBOW 3anac rno 3aTyxaHuio NO3BOMSEeT rOBOPUTL O CO-
oTBeTCTBUM C BonbLuon HaTshkkon. OcTanbHble Kabenn Mox-
HO OTHEeCTM TONbKO K KaTteropumn 3, a kabens NET'S He yaoB-
neTBopseT TpeboBaHMAM gaxe 3TOW KaTeropum.

BOHpOCbI LUeHbl U Ka4yeCcTBa
maBHbIM NpenMyLlecTBoM mcnbiTaHHbIX LAN-kabenen ns

HWXHEro LeHoBOoro amanasoHa aBndaeTcAa X HU3Kasa LeHa, Ko-

Tabnuua 4

PesynbTaTbl NpoBepKu NnapaMeTpoB nepepayvm curHana
Ha cooTBeTCcTBUE TpeboBaHusaM Kateropum 5e (IEC 61156-5)

MapameTp nepegaym curHana

Attenuation NEXT PS NEXT ELFEXT | PS ELFEXT
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COMMPORT 446| 0,18 13,87| —544|44,31| 0,59 | 80,94| 1,20|89,85| —6,92| 89,85| —4,10 | He cooTBETCTBYET
NET'S 90,35|-58,40| 1,00|-11,23 | 56,93 | 6,57 | 27,98 | 8,36| 77,72 |-22,92 | 77,72 |-20,56 | He cooTBeTCTBYET
A-LAN 4,00| —0,07|5644| —2,02| 3911| 6,12| 917| 549|9654| 2,58|96,29| 4,60 | He cooTBETCTBYET
TELTEKS 91,34 | 1,56 | 76,49 | -7,79| 69,56 | —1,77| 69,81 0,62| 1,00| 1,69| 1,00| 3,25| He cootBeTcTBYET
Data Link 10,90| 0,00|12,88| —3,38| 446| 146| 546| 347| 991| 140| 991| 3,45| He cooTBeTCTBYET
LINTEK 58,91| —0,99 | 15,35|-12,18 | 96,04 | 1,32 | 18,08| 0,33| 570| -556| 1,74| —4,01| He cooTBETCTBYET
LUCKTEK 4,22 —0,02 | 39,11|-14,22 | 90,59 | 1,42 | 9555| 0,98 | 1,00| 5,76| 347| 5,74| He cooTBeTCTBYET
ORBIT 446| 0,25|50,25|-12,59|98,02| 4,06|3516| 568|98,02| 5,38|91,83| 7,04| He cooTBETCTBYET
ADVANCED 8045| —6,90 | 79,95|-15,05| 61,14| 0,81|61,14| 3,75| 546| 4,73| 7,68| 6,32| He cootBeTCTBYET
GKS 4,221-10,37|71,29| —6,97| 1,00|—2,76| 1,00| -1,41| 1,00|-15,13| 1,00 |-13,24 | He cooTBeTCTBYET
INFOSAT 84,41| —1,34|8342|-12,70 | 96,54 | —-3,92 | 96,78 | —1,00| 1,74| —1,68|91,09| 0,70 | He cooTBETCTBYET
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Tabnuua 5

Pe3ynbTaTbl TECTUPOBaHUSA NapaMeTpoB Nnepeaayun curHana
Ha cooTBeTCTBME TpeboBaHuaM kaTteropumn 5 (IEC 61156-2)

MapameTp nepegauu curHana

Attenuation NEXT ELFEXT

Kabenb

YactoTa, Ml'y
OTKNnoHeHue ot
HOpMbI, AB/100 m
YactoTa, Ml'y
OTKNoOHeHue ot
HopMbI, AB/100M

YacTtoTta, MlNy

BbiBOA 0 COOTBETCTBUU
Tpe6oBaHUAM

OTKNoOHeHue ot
Hopwmbl, AB/100m
YacToTta, MlNy
OTKNOHeHue ot
HOpMbI, [16.100 m

COMMPORT 4,46 0,18 13,87 | 0,44 | 44,31 2,41 | 89,85 | -3,72 He cooTtBeTcTBYET
NET'S 90,35 |-58,40 1,00 | -8,23 | 56,93 9,57 | 77,72 [-19,72 He cooTtBeTCcTBYET
A-LAN 4,00 | -0,07 | 56,44 2,98 39,11 9,12 | 96,54 5,78 He cooTtBeTcTBYET
TELTEKS 91,34 | -1,56 | 76,49 | -2,79 | 69,56 1,23 1,00 4,89 He cooTtBeTcTBYET
Data Link 10,90 0,00 | 12,88 1,62 4,46 4,46 9,91 4,60 CooTBeTCTBYET

LINTEK 58,91 | —-0,99 | 1535 | -7,18 | 96,04 1,68 570 | —2,36 He cooTtBeTCcTBYET
LUCKTEK 4,22 | -0,02 39,11 | -9,22 | 90,59 1,58 1,00 8,96 He cooTtBeTcTBYET
ORBIT 4,46 0,25 | 50,25 | -7,59 | 98,02 6,55 | 98,02 8,58 He cooTtBeTcTBYET
ADVANCED 80,45 | —6,90 | 79,95 |-10,05 | 61,14 6,89 5,46 7,93 He cooTtBeTcTBYET
GKS 4,22 (-10,37 | 71,29 | —1,97 1,00 0,24 1,00 (-11,93 He cooTtBeTcTBYET
INFOSAT 84,41 | -1,34 | 83,42 | -7,70 | 96,54 | -0,92 1,74 1,52 He cooTtBeTcTBYET

TOopasi JOCTUraeTCsl 3a CYET CHWMKEHUSI COAEPXKaHUSA Meaun —
C NMOMOLLIbI0 NPUMEHEHUS BUMETANNNYECKMX MPOBOAHNKOB UK
nonpocTy NyTeM 3aHWXKeHNs AMameTpa MeaHoW xunbl. Kak no-
Kasarno TeCTMpOBaHWE, B UTOre 3HAYUTENbHO yXyALIATCs OC-
HOBHble XapakTtepucTukn kadenen. OT kabenew kateropun 5e
OCTaeTCcs TONbKO OAHO Ha3BaHWE W1 BHELLHWI BUA. B aaHHOM
crny4ae Henb3s onepupoBaTh MOHATUEM «ONTUMaribHOEe COOT-
HOLLIEHWE LieHa/kayecTBOY», TaK Kak Ha HOMb AENUTb HEMb3S.

Yto e coboli npefcTaBnseT Ka4eCTBEHHbIN kabenb 1 Kak
€ro nony4ynTb?

Bo-nepBbix, npouecc narotoeneHus LAN-kabenen cBsizaH
C BbICOKOTEXHOOMMYHbIM NPOU3BOACTBOM. [lonb3oBaTtenb
[OIMKEH NOHNUMATb, YTO KAYECTBEHHbIN Kabenb MOXHO U3roTo-
BWTb TOMbKO NpU cOBMoAEHUN paaa YCNOBUI, TaknXx, Kak:

° Hanuuve creuuannaMpoBaHHoro obopyaoBaHus Ans
NpOV3BOACTBA;

* NMPYMEHEHME TONbKO Ka4eCTBEHHbLIX MaTepnaros;

* TEXHUYECKUIA KOHTPOJIb Ha BCEX 3Tanax Npou3BOACTBA,
3aBepLUaLLMIACa NPUEeMO-CAATOYHbIMU UCTNbITAHUSIMU KaX-
OOW ANWHBI C UCNONb30BaHNEM BbICOKOTOYHOIO U3MEpPUTENb-
Horo obopynoBaHus;

° HanMuue B WITaTe kKBanNMOUUMPOBAHHLIX CNeLnanuncTos;

° HeyKoCHUTenbHoe cobniogeHne TpeboBaHWIn EeNCTBYIO-
LMX MeXOyHapoaHbIX HOPM U CTaHO4APTOB.

TonbKo B 3TOM Clly4ae MOXHO Nony4nTb Tpebyemble nep-
BUYHbIE N BTOPUYHbIE XapaKTEPUCTUKK, 1 B utore kabenb Oy-
OeT cooTBETCTBOBATbL TpebOBaHNSAM CTaHOAPTOB.

Kak pewaeTtcsa npobnema

HecomHeHHo, dyHKUMOoHUpoBaHue pbiHka LAN-kabenen
[OOIMKHO NpoTeKaTb B LMBUNM30BAHHOM pYCrIE.

YTtobbl NpuNTK K 3TOMY, HEO6XoauMO npocTo obpaTuTb
BHMMaHMe Ha eBponerckmii onblT. B EBpone Ha nepBomM mec-
Te CTOWT BOMPOC Ka4yecTBa, a ke 3aTeM LieHbl. Ecnv kavecTBo
NpoayKumn He y0BMNeTBOPSET HOpMaM, BCe OCTarnbHble Xapak-
TEPUCTMKM NpoayKTa He obcyxaatotca. Hanpumvep, ons ycneww-
HoW peanusauuu kabenen B MepmaHumn Heobxoaumo, YToObI
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NpoayKT 1 NPON3BOACTBO ObINW CepTUMUMPOBaHbLI B HE3aBU-
cumon nabopatopun. IHaye kabenb HUKTO He KynuT, a C ero
npoussoauTenem He 6yaeT CBA3bIBATLCS HWU OAMH OUCTPUOBLIO-
Top. CepTucurkaumo ocyLLeCcTBNSIOT HE3aBUCKMbIe NabopaTo-
puwn, Takne, kak DELTA (JaHwus), 3P Third Party Testing (da-
Hus), GHMT (Fepmanus), ETL u ap. JaHHble nabopaTtopun He
TONbKO cepTUMUMNPYIOT Kabenb, OHM Takke NOCTOAHHO KOHT-
pPONMpPYIOT 1 NPOBOAST MOHUTOPWHT NPOM3BOACTBA M MPOAYK-
unn. K npumepy, nepmoanyecku Ha pbiHKe npeacTaBuTenu na-
6opaTtopuini NPOBOAAT 3aKkynku obpasuoB kabenen, KoTopble
3aTeMm TeCTUPYIT Ha COOTBETCTBME HOpMaM. Ecnu Bo3HuKaoT
npobnembl ¢ Ka4ecTBoOM Kaberns, TO Ha M3roTOBUTENSA MOTYT Ha-
naratbCs LWTpadHble CaHKLMM UM XKe OH MOXET NPUBIEKaThCs
K 6onee cepbe3HON OTBETCTBEHHOCTY.

Kpome Toro, Hanpumep, B f[epMaHun OeNCTBYIOT U He-
KOMMep4YecKne opraHm3auumn — opraHbl TEXHUYECKOTO U pPbl-
HOYHOro Hag3opa, KoTopble TakXe NPOBOAST MOCTOSIHHbIN
MOHUTOPUHT U TEXHUYECKUI KOHTPOMb Haz BCEWN peanuaye-
MOW NpoayKuuen.

OpHako MnosiBNEHWE TakuxX KOHTPOSNMPYHOLWMX OpraHoB
1 He3aBWCKMbIX NabopaTopuii He pewwnT NpobnemMbl B LEMNOM.
OCHOBHbIM HEJOCTATKOM Ha CErofHs SIBNAETCS OTCYTCTBME
HaumoHanbHbIX cTaHaaptoB Ha CKC. CnenyeT Hesamennu-
TenbHO YTBEPAUTb MX, YTOOLI 06ecneunTb cooTBeTcTBNE CKC
n LAN-kabenen Ha oTe4eCTBEHHOM pPbiHKE C EBPONENCKUMU
N MeXxayHapoaHbIMU TpeboBaHUSIMU.

Mocne Toro kak 6yayT NPUHATHI COOTBETCTBYHOLLME CTaH-
[apTbl, He06X0AMMO BBOAWTL 06513aTenbHY0 cepTudukaumo
Ha umnopTtupyemble LAN-kabenu n gpyrue anemeHtsbl CKC,
4YTOObl HE JomnyckaTb MOCTYMNINEHNst HA PbIHOK HEKAaYeCTBEH-
HbIX TOBapOB.

EcTecTBeHHO, 3TO Janeko He Bce Mepbl — He06X0aAMMO
peLuatb Npobnembl TaMOXEHHOTO OPOPMIIEHUS U Apyrue crne-
umnduryeckme BONpockl, KOTOPbIE HAXOAATCS B BeAEHWUW rocy-
[apCTBEHHBIX OPraHoB.

Tonbko Toraa MoXHO 6yaeT roBopuTb O TOM, YTO B YKpau-
He HakoHel, ecTb bonee-mMeHee LMBUNN30BaHHbIN pbiHOK LAN-
kabenen n pbiHok CKC.
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