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TecTUpoBaHue AMHMH
u TpakTtoB CKC

10.1. O6wue Bonpochl TectupoBanua CKC

10.1.1. HazHaueHue U BHAbI U3MEPEHUH
Komrnekc n3mepeHuii mapameTpoB OTAEIbHBIX JIEKTPUIECKUX U ONITUYECKUX KOMIIO-
HEHTOB CTPYKTYPUPOBAHHOU KaOeNbHOI CUCTEMBI, a TAKXKE CMOHTUPOBAHHBIX JTUHUMN
Ha MX OCHOBE IpeaHa3HaueH i ompenesneHus coctosiHusg CKC, mpemymnpexneHus
TMOBPEXIEHUIN M HAKOIUIEHUS] CTAaTUCTUUYECKMX AAHHBIX, MCIIOJb3yeMbIX MPU pa3pa-
00TKe MEPONPUSITUIA 110 TTOBBIIIEHUIO HAIEKHOCTHU CBsI3U. VI3MepeHusT TPOU3BOISTCS
B CJIEYIOIIUX CIy4asix:

e B IIPOIECCE BHIMTOJHEHUSI BXOAHOTO KOHTPOJISI OTAEIbHBIX KOMIIOHEHTOB TE€PE

HayajoM paboT IO UX MOHTAXY;

» 1pu Hamagke CKC,;

e 1pu onpeneneHun coorBeTcTBUsI CKC TpeboBaHUSIM CTaHIAPTOB;

* TIpU IPOBENEeHUU MpueMo-cratouHbix ucnpitanuii CKC;

e BO BpeMsl 9KCIUTyaTallMy KabeJbHOU CUCTEMBbI MPU BBIMIOJHEHUU MPOQUIAKTU-

YECKUX, aBApUIHBIX U KOHTPOJIBHBIX MPOBEPOK.

Ienpio n3MepeHNii, BHIIOTHSIEMBIX B IIPOIIECCE 6X00H020 KOHMPOAs, SIBISIETCS TIPO-
BepKa KayecTBa M3TOTOBJIEHUS U COOTBETCTBUS MTapaMETPOB OTIEIbHBIX KOMIIOHEHTORB
TpeOOBaHUSIM HOPM U CTaHAAPTOB. [Ipuemo-cdamounvie usmepeHuss IPOBOIITCS TIPU-
€MHBIMU KOMUCCUSIMU JUISI TIPOBEPKM KAayeCTBA BBIMIOJHEHUS PabOT U COOTBETCTBUS
MapaMeTpoB JMHUN W TPAKTOB CTaHAApTaM W APYTUM HOPMATUBHBIM JOKYMEHTAM.
Jrcnayamayuontvie usMepenus TPOBOASITCS TEXHUYECKUM IEPCOHAJIOM B IIpoliecce
tekymeit skcryatauuu CKC. Wx npuHsTO OeauTh Ha MTpodUuiakKTUIeCKue, aBapuii-
HbIE€ U KOHTPOJIbHBIE.

Ilpoghuraxmuueckue usmepenus BBHITIONHSIOTCS C 1IEIbIO BBISIBIEHUS U YCTPaHEHUS
BO3HUKAIOIIUX B IPOIecCe BKCIUTyaTallMd OTKJIIOHEHWI MapaMeTpoOB OT YCTaHOBJIEH-
HBIX HOpM. [Iporpamma ¥ METOAUKYU STUX U3MEPEHUI B OCHOBHOM CXOXU C IIPOrpaMm-
MaMUu U METOJMKAMU IPUEMO-CIATOUHBIX UcTibITaHui. [IpaBuia npoBeaeHus npodu-
JIAKTUIECKUX U3MEPEHUI OMpPENessIIoTCS COOTBETCTBYIOIIMMU CTaHAAPTAMU U PYKO-
BoacTBaMU. [leprognYHOCTh U3MEPEHU 3TOrO BUIa 3aBUCUT OT YCJIIOBUI 9KCIUTyaTalluu,
COCTOSTHUSI KOHTPOJIMPYEMbIX OOBEKTOB M TpeOOBaHUIA 1O MOIAEPXKAHUIO SKCIUTyaTa-
IUOHHOM T'OTOBHOCTH.

Aeapuiinvie usmeperus TIPOBOISTCS C 1EJbIO OMpPENEIeHUs] XapakTepa U MecTa Mo-
BpPEXACHUI KaOeIbHbIX JIMHUN. OCHOBHOU LEIBIO STUX U3MEPEHUI SIBIISIETCST BBISIBIIE-
HUE XapakTepa MOBPEXACHUN 1 HaXOXIEHUsSI ero MecTa. [JTaBHBIMU TpeOOBaHUSIMU K
aBapUUHBIM U3MEPEHUSIM SIBJISIIOTCS BBICOKAsi CKOPOCTh OIPEAEIeHUsI XapakTepa I1o-
BPEXIEHUS U TOUHOCTD OIPE/ICJICHUS] €ro MecTa.



Konmpoavhvle usmeperus OCyIIECTBISIOTCSI MOCIE OKOHYAHUS PEMOHTHBIX W aBa-
PUITHBIX paboT. VX Iebio sSBIIsIeTCs ompee/icHUe KadecTBa BRITOTHEHUSI PEMOHTHO-
BOCCTaHOBUTEIHHEIX paboT. KOHTPOJIEHBIE H3MEPEHUST BKIIIOYAIOT B CeOsT BECh KOMII-
JIEKC TIPOBEPOK MapaMeTPOB JIUHUI 1 BHITIOIHSIIOTCS T10 TIpaBUjIaM ¥ METOIUKAM, TIPH-
HSATBIM JUISI TIPUEMO-CIATOYHBIX U3MEPEHMUIA.

Hnsa seimonHeHus udmepeHuit B CKC ucnoib3yloTcs B OCHOBHOM Te€ XK€ METOIbl U
peaM3yIoNue X MPUOOPHI, KOTOPBIE MPUMEHSIOTCS TSI KOHTPOJIST OOBIYHBIX 3JICKT-
PUYECKHUX W ONTUICCKUX JIMHUU CBSI3M U UX KOMIIOHEHTOB. OmMHAKO crenuduKa Imo-
crpoeHust otaedbHBIX moacucteM CKC 3acTaBisieT BHOCUTH CEphe3HBIE M3MEHECHUS
Kak B STAJIOHHBIE MOJENH, TaK U B KOHCTPYKIIMIO U3MEPUTEILHOTO O0OPYIOBAHUS,
KOTOpO€ HCITOJIb3yeTCsl BO BpeMsl TecTupoBaHus. IlocienHee mosioxXeHUWe Hambosee
SIPKO TIPOSIBIISIETCSI B OTHOIIIEHUW M3MEPUTEIbHBIX TPUOOPOB, MCIIOIB3YEMBIX JIJIST Te-
CTUpOBaHMs dieKkTpuueckux TpakroB CKC.

OCHOBHBIE aCIIEKTHI TECTUPOBAHUS ICKTPUIECKOM U onTrdecKoii mopcucteM CKC
paccMarpuBatoTcsl Huxe, B pazaenax 10.2 u 10.3 cooTBeTCTBEHHO.

10.1.2. AoKyMeHTUpOBaHUe pe3yAbTaTOB H3MepeHHuM

OcHOBHOIT (HOPMOIl OTUETHOCTU O MPOBEIECHHBIX U3MEPEHUSIX PA3TIUYHBIX BUIOB
SIBJISIIOTCSI TIPOTOKOJI M TMAcCHoOpT KabeJbHBIX TPAcC, KOTOpPhIE MepeJaoTcs 3akas-
YUKY.

B npomokoae duxcupyercs uHdopmalus o gaTe, BpeMEHU U MECTE IPOBEICHUS
U3MepeHnl, 00beKTe MCIBITAHWI C YKa3aHWEM €ro YHUKaJIbHOTO MIESHTH(hMKATOpa,
HCTIOJIb30BAHHOI METOINKE N3MEPEHMS M M3MEPUTEIBHBIX IIPUOOpax (B TOM YUCIIE UX
MOJIeJI, CEpUIHOM HOMEpPE U BEPCUU MPOrPaMMHOIO OOeCIeueHMs), a TaKke co0-
CTBEHHO DPE3YJIbTaThl TECTUPOBAHUS. DTOT JOKYMEHT MOJIMKMCHIBAETCS CIIEIIMAINCTA-
MM, IPOBOAUBIIMMU U3MEPEHUSI C YKa3aHUEM UX IOJDKHOCTU, U YTBEpXKAaeTcs 3aKkas-
yukoM u McnonHurenem.

B nacnopme tpacchl IpUBOASITCS:

e HOMeEp WIM YCIIOBHOE 0003HAUEHME TPACCHI,

e HaYaJbHBIA M KOHEYHBIA MYHKTHI TPACCHI;

e JIIMHA Tpacchl (U3MEPSIETCSI C MOMOIIBIO pedIEKTOMETPA B ONITUYECKOM MOACH-

cTeMe U KabeJIbHOIro CKaHepa B 2JIEKTPUYECKOI);

e U3MEpEeHHBIEC ITapaMeTPhl KaOeJIbHBIX JTMHUIA.

B nacnopme xabeapHOI TpacChl HA OCHOBE JIEKTPUISCKUX CUMMETPUUHBIX Kabemeit
o0s13aTenbHO TIpuBOAUTCS MH@oOpManusg o 3aryxaHuu u BenmunHe NEXT, a taxke
JIpyrue mapameTpsl 10 coriacoBaHuIo ¢ 3aka3urkoM. K macnopty TUHUE 31eKTpudec-
KOH CBSI3W MOTYT NMPUKJIIAABIBATHCS pacredaTkul (paiiaoB pe3yabTaTOB TECTUPOBAHUS,
TOJYYEHHBIX C OMOIIbIO KaOeJIbHOTO CKaHepa.

B macmopTe TUHUIT ONTUYECKOM CBSI3U JOIOJHUTEIHHO YKAa3bIBAETCS:

e ofuiee 3aryxaHue curHajga Ha pabouux manmuHax BojH 850, 1300 1, BO3MOXHO,
1550 aM (M3MepsIeTcsl ¢ IIOMOIIBIO OIITMYECKOro TeCTepa MJIM aBTOMAaTUIECKOrO
U3MEpUTEJIS);

e HaJWyve HEOTHOPOMHOCTEH, UX MECTOHAXOXIEHNE U BHOCUMOE UMU 3aTyXaHUE
curHana (ompenensieTcs ¢ TOMOIIIbIo pedIeKTOMETpPA).

K macmopty nTUHUN ONTHYECKON CBSI3M MOTYT IPUKIAIBIBATHCS pedIeKTOrpaMMbI
OTIETHHBIX BOJOKOH, a TaKXKe pacrevyaTku (ailioB pe3yIbTaToB TECTUPOBAHUS, TTOIY-
YEeHHBIX C IOMOIIbI0O aBTOMAaTHMYeCKOro m3Mmepurenst (cM. maparpad 10.3.2.3).

B ciyyae macnopTusanuu MoJCUCTEMBI BHEIIHUX MarucTpajieil IpuBOAUTCSI cXxeMa
MPOKJIAJIKY KabeJisl B KaHATU3AIMU U KOJUIEKTOPaX U MPUBSI3KU TPOMEXKYTOUHBIX MydT
K KoJoamam (Mpu IpoKJjaaKe Kades mo Tpydam TeseOHHOM KaHaIM3aIuy TIpeaIpu-
SITUST WJIA TOPOACKOM TeIe(DOHHOM CeTH).
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10.2. TectupoBaHue
3neKTpuuyeckon noacucrembl CKC

OCHOBHBIM HOPMATHBHBIM JTOKYMEHTOM, B Haubojiee ITOJTHON CTEIICHW OIPEIEIITIONIIM
pa3IMIHbIC aCIIEKTHl TECTUPOBAHUS AJIEKTPUIECKOU ITOIACUCTEMBI, SIBIISTETCST OIOJIIeTEHb
TSB-67 (Telecommunications Systems Bulletin). DTOT JOKyMEHT ObLT M30aH aCCOIMALIACH
TIA/EIA B okTts16pe 1995 roma. B Hem ompeneneHbl TpeOOBaHMS K TOYHOCTU U3MEPUTEITh-
HBIX TIPUOOPOB, TPEIHA3HAYCHHBIX IS OMpeNesIeHUs OCHOBHBIX IAapaMeTPOB TOPH30H-
TayibHBIX ToficucTeM CKC Ha 0CHOBE YeThIPEXIIAPHOTO KabeJIsl, SJIEKTPUUECKIE XapaKTepy-
CTHKY KOTOPOTO COOTBETCTBYIOT TpeOoBaHmsM cTaHmapTa TIA/EIA-568-A. OnpeneneHHas
uHGopMaIMS TI0 TECTUPOBAHUIO cofiepkuTcs Takxke B ctannapre ISO/IEC 11801.

OTMeTrM, YTO NeHCTBUE BCEX ITOJIOXKEHUI YIIOMSHYTHIX BBIIIE ITyOJIUKAIUil pac-
MPOCTpaHsIeTCSI KaK Ha HEOKPaHUPOBAHHBIC, TaK U HA dKpaHUpPOBaHHBIE Kabenu. On-
HAaKoO BJIUSHUE 9KpaHa Ha KaueCTBO CBSI3M U MpaBUJIa €T0 3a3eMJICHUS SIBJISTIOTCS TIpeN-
METOM JAJbHEUIIEro N3yJYeHHS U CBSI3aHHBIE C 3TUM BOITPOCH HE PACCMATPUBAIOTCS B
MAHHBIX JTOKYMCHTAX.

10.2.1. O6beKTbl TeCTUPOBaAHUA

B obiem ciaydyae npumeHuteabHO K CKC 00bEKTBI TECTUPOBAHUSI MOXHO Pa3JeIUTh
Ha JIBeé OCHOBHBIE TpyImbl: KOMIIOHeHTHI CKC 1 CMOHTHpPOBaHHBIE JIMHUM CBS3U Ha
OCHOBE BUTHIX ITap.

K rectupyemsiM ssekTpuyeckuM koMroHeHTaM CKC oTHocSTCSI Kabenu 1 pa3beMbl.
TpebGoBaHUSI CTAHIAPTOB K UX DJIEKTPUYECKUM XapaKTEPUCTUKAM PACCMOTPEHBI B TTapa-
rpade 3.1.2.4 u paznene 3.2 cooTBeTcTBeHHO. HEeoO0X0MMMOCTh TeCTUPOBAHUS DIIEKTPH-
YecKUX Kabeyiell Kak OTIeJIbHOTO KOMIIOHEHTAa BO3HUKAET MPU BXOJTHOM KOHTpPOJIE Tie-
pen HayaJoM MPOKJIAIKHU, MPUYeM 3TOT IIPOIECC MOXET OBITh BBIITOJIHEH HEIOCpe.-
CTBEHHO Ha OOBEKTe MOHTaXa IIePeHOCHBIMHU IIpubopamu. TecTMpoBaHUE pPa3beMOB
BO3MOKHO TOJIbKO B JIJAOOPATOPHBIX YCIOBUSX U TIPOU3BOIUTCS C TIOMOIIBIO CIIEIUATb-
HOM CTAallMOHAPHOUN U3MEPUTETBHOMU TEXHUKU.

OCHOBHOI1 MpaKTUYeCKUIT UHTEpeC AIsI TecTupoBaHusi cMoHTUpoBaHHOI CKC mmeror
JIMHUM CBSI3U Ha OCHOBE BUTHIX Map. OHu onpenenensl B ctangapte ISO/IEC 11801 u B
oroyutetene TSB-67.

JIvHMS CBSA3M KaK OOBEKT TECTUPOBAHMSI MOXET UMETh JIBE Pa3HOBUIHOCTHU, KOTOPHIE
Ha3bIBAIOTCA B JaybHeieM (6a3oBas) muHud (Link, mwim Basic Link) u xanan** . Kanan
ompesesisieT MOMHBIN MyTh Nepeayd CUTHAIA IPWIOXEHMS OT pa3beMa J0 pa3beMa ce-
TEBOTO O0OPYAOBAHUSI 1 MOXET UMETh MaKcuMallbHy1o JuinHy 100 M. Bropast pasHoBua-
HOCTh 00BeKTa TecTupoBaHus B ctaHaapre ISO/IEC 11801 Ha3pIBaeTCsI IPOCTO JIMHUEH,
torma Kak B cranmapre TIA/EIA-568-A — 0a30Boif JUHMUEN U TIPEACTABISAET COOOIM
KaHaJ 06e3 OKOHEYHBIX IITHYPOB, MTPeIHa3HAYSHHBIX ISl TTOIKITIOUEHMS CETEBOTO 000pYy-
noBaHUsl. CUMTaeTCsI, 9YTO B MPOIIECCe MPOBEACHMS U3MEPEHMI ITapaMeTPOB JIMHUN OKO-
HEYHbIE ITHYPHI 3aMEHSIIOTCSI Ha IIHYPhl TECTUPYIOIIETo o0opynoBaHus. Takum obpa-
30M, 002 OCHOBHBIX O0BEKTa TECTUPOBAHUS ekTpudeckKux JuHuil cBsisu CKC oTHO-
CATCSL K TOPU3OHTAIIbHON nojcuctemMe. OTMETUM TaKXKe, YTO B HEKOTOPBIX ITyOJIUKAIIUSIX
JIMHUS 6€3 TECTOBBIX IITHYPOB (TO €CTh OT PO3ETKU 10 PO3ETKM) HAa3bIBAETCS MMOCTOSTHHOM
nuHuER (permanent link) [86].

4 TepmuH channel (KaHaJT) TPaIUIIMOHHO UCIIONBL3YETCS B TEXHUUYECKOM nureparype o CKC.
Bo3MoxHo, Oosiee TpaBUIILHBIM SIBJISIETCSI IPUMEHEHUE IS 0003HAUYEHMST TOTO 00bEKTa Tep-
MHHA «TPaKT».



10.2.1.1. Aununu ISO/IEC 1180
Ha puc. 194 noka-
3aHa cxema KaHaja i

1

M JMHUU 110 CTaH-
napty ISO/IEC

11801. Makcumans-
Has JUIMHA KaHaja
MOXET IOCTUTraTh e

100 m. ISO/IEC
11801 ne 3amaet
CHeUUAIbHBIX TpE-

[
= ¥ =

OOBaHMI K DJIEKT-

DYECKIM XapakKTe- 20— teeieos siomdoseco

pUCTUKaM KaHaJa.
ITox munaMein co-

Puc. 194. Cxema kaHaja ¥ IMHUY FOPU3OHTAIbHON
MOJCUCTEMBI ISl IPUIOXEHUIT ONTHUYECKOTO Kracca

IJIACHO OTIpEeNe/ICHUIO TIOHMMAETCsl KaHal 0e3 JBYX OKOHEUHBIX IIIHYpOB, MaKCHMaJIbHAasI
cyMMapHas [UIMHAa KOTOPBIX 5 M, TO €CTh € HauOOoJIbIIIast [IUIMHA COCTaBysieT 95 M. JIuHus
BKJTIOYAET B ce0s1 Kabelb TOPM3OHTAILHOM MOACUCTEMBI IMHOM 10 90 M, KOMMYTaITMOH-
HBII IITHYP JUTMHOM A0 5 M ¥ TpY pa3beMa: 10 OJHOMY JUTS TIOAKITFOUEHUS CETEBOrO 000py-

JIOBaHUSI B KPOCCOBOM U Ha pad:

0O4YEM MCCTC U CLIC OJMH Ha KPOCCOBOM IIOJIC.

JIvHUM MOTYT TECTUPOBATHCS B CIAEAYIONIMX OCHOBHBIX CIIydasiX:

e mpoBepka Haamums cBaA3M (Acceptance testing). DTo MPOCTEHIIUI TeCT, KOTOPHIA
MOXKET BBITIOJHSTHCS JJISI TUHUI, CIPOEKTUPOBAHHBIX B COOTBETCTBUM C TPeOO-
BaHUSIMU CTaHAAPTAa U CMOHTUPOBAHHBIX U3 KOMIIOHEHTOB, TAKXe OTBEUYAIOIINX

9TUM TPeOOBAHUSIM,;

* mpo0JemMbl CO CBA3bIO
(Troubleshooting). DToT
TECT BBIMMOJHAETCS B
ciIydae motepu uiu cbo-
€B CBSI3W,;

e TeCT JUHAH HA COOTBET-

cTBHe TpedoBanusam ISO/
IEC 11801 (Compliance
testing). OH BBITIOJTHSIET-
Cs IUTSI TIPOBEPKU COOT-
BETCTBUS 3JIEKTPUYEC-
KUX XapaKTEePUCTUK JIU-
HUU TpeboBaHUSIM
xiaccoB C wiu D.

B Tabn. 104 npuBeneH me-
peYeHb TECTOB JIST BCEX TPEX
TIePEUINCIICHHBIX CTyJaeB.

TpebGoBaHUs K BIEKTpUIEC-
KUM XapaKTepUCTUKaM JIMHUMN
kinaccoB C u D cranmapTom
ISO/IEC 11801 BeIpaGOTaHBI
WUCXOS U3 HanboJIee XKeCTKUX
YCJIOBUIA HA MOJHYIO COBOKYTI-
HOCTH BJIEKTPUICCKUX XapaK-
TEPUCTUK CpeIbl IMepeaadu
CHUTHaJIa MAaKCUMaJIbHOMU T -

Tab6auna 104. [lepeueHb TeCTUPYEeMBIX MapaMeTpoOB IO
ISO/TEC 11801
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Ta6muna 105. Tlpenenvhbie 3atyxanue, NEXT u ACR  gpl tex mpuioxeHuii, KOTo-
mmHmit knaccos C n D pble OHU JOJIKHBI IOAIEPKM-

Yacrora, Makcumym MuHumym Munumym Batb. lnst nmHuil kimacca C
MI' saryxanus, 16 NEXT, nb ACR,16 | oT0 10 M6ur/c Ethernet
knacc C | kimace D | ximace C | knacc D | ximacc D (10Base-T), a nnsa nannuit
kiacca D aTo cnenmudukamus
1,00 3.7 2.5 3 A _ cetu FDDI mo ButeiM ma-
4,00 6,6 4.8 29 45 40 pam — TP-PMD. Tpe6osa-
10,00 10,7 7.5 23 39 35 HUS 000UX 3TUX TIPWIOXKEHUIN
16.00 14.0 94 9 36 30 K DJIEKTPUYECKUM XapaKTepu-
. . : CTUKAM JIMHUN ObUIM IIPUBE-
20,00 - 10,5 - 3> 28 NIeHBbl K JJIMHE 95 M.
31,25 - 13.1 - 32 23 B ta6x. 105 mpeacraBieHb
62,50 _ 18.4 _ 27 13 tpedoBanus ISO/IEC 11801 k
100.00 B e - 24 ) 3aTyXaHuIo, NEXT n ACR
quHuit kiaaccoB C u D. Ilox

KOHTpONMUpyeMbIM nepexoaHbM 3atyxaHrueM NEXT noHuMaercss MUHMMAaJIbHOE 3HA-
YeHMe ITOTO TapamMeTpa, U3MepsieMoe JIJIs BCeX BO3MOXHBIX KOMOMHAITMI T1ap B Kabe-
Jie ¥ ¢ ABYX CTOPOH JUISI KaXIOW KOMOWHAITUH.

Hns xmacca D B ornotHeHWEe K HOpMaM B OTHOIIIEHMM MaKCUMAJIBHOTO 3aTyXaHUST U
muHUMabHOro NEXT crannmapt ycraHaBiMBaeT TpeboBaHME K MUHUMAJILHOMY 3HAYCHUIO
mapameTpa ACR, oTpaXaroIero OTHOIIIEHUe CUTHAJI/TITyM Ha BXOJe TIpMeMHUKa (CM. Tlapa-
rpad 2.1.3.4). TpeboBanust mo ACR Ha yacrotax 10 MI'11 1 Bblllie 3amaHbl 60J1ee XKECTKUMMU,
YeM MpU MPSIMBIX BbrurciaeHus X pazHoctu Mexay NEXT u 3aTtyxaHueM Uit JaHHBIX JIMHUU
xnacca D u3 tabn. 105. Oto o3Havaert, uto 3atyxanue wii NEXT peaqbHO JOKHBI UMETh
JIyJIIie 3HaYeHUsI, Ul TOTO YTOObI obecrieunTh Tpedyemoe 3HaueHre ACR.

BonHOBOE compoTuBiIeHNE TUHUAM JOJDKHO HaxoauThes B mpenenax 10015 Owm B
JacTOTHOM muara3zoHe ot 1 go 16 MI'n mis kiracca C wm mo 100 MI'n mrs kimacca D.
BpeMms mpoxoxneHus CUTHajIa 10 Kabeno KPUTUYHO IJISI HEKOTOPHIX MPUIIOXKEHUIH,
HampuMep s ceteit Ethernet. st nunuit xiaaccoB C u D oHO He JOKHO TPEBBI-
math 1 Mkc. ConpoTUBICHUE Maphl IOCTOSTHHOMY TOKY U3MEPSIeTCsI IPU KOPOTKO3aM-
KHYTBIX IIPOBOTHUKAX Ha JaJbHEM KOHIE. DTOT MapaMeTp BaxkeH s ceTeil Token
Ring u gng nunuit k1accoB C u D He goirkeH mpesbimath 40 OM.

JomnomHurensHO K niepeunciaeHHbM nmapamerpam craHaapT ISO/IEC 11801 pekomeHy-
€T KOHTPOJIMPOBATh 3HAYeHUsI OATAHCUPOBKY JIMHUM, TTOTEPh HA OTpaXKEHUE M BOJTHOBOE
COMpOoTUBIIEHNE 9KpaHa. OMHAKO METOAMKA M3MEPEeHUS STUX MapaMeTpoB ITOKa oTpaboTta-
Ha He B IoTHOM o0beMe. [Ipemnomnaraercs, 4To oHa Oy/eT KOHKPETHO OIpe/iesieHa B ClIey-
rommx pepakiusx crangapra ISO/IEC 11801.

u 6asoBan AMHMA
no TSB-67 o
TSB-67 omnpenensier ase '—II 5 )
MOJIEIN JTUHUMN CBSI3U ——
Ha OCHOBE BUTBHIX Tap: ( r Y —
kaHas (Channel) u 6a- M A ] Ty
30By10 JuHMIO (Basic A —
Link). x cxembl n306- m——
paxeHbl Ha puc. 195 u ?, JI — oKOHEeYHbIE ITHY DB B, B — ropusoHTanpHbIe Kabeu;
— KOMMYTALMOHHBIN ITHYP WK MMePeMbIYKa;

puc. 196 coorner- Ak, A+ T+ 11 = 10 n

Puc. 195. Mogenp kanana mo TSB-67

Pl

10.2.1.2. Kanan [
Thems apmoda

| LA E 3

CTBCHHO.
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B cocras kaHasa BXo-

Fufmme
it P EE TR P VT TOPU3OHTAIBHBIN
& ——— Kabesb mIMHON He 00-
g > nee 90 M, I1Ba OKOHEU-
B _) HBIX IITHypa (Ha paboyeM
] MECTE U B KPOCCOBOMI
( I = UISI HOMKJTIOUEHMSI CEeTe-
] P BOTrO O0OpPYIOBaHWS),
.___I | po3eTka Ha pabouem
-——‘-l‘-l_ i MECTe, pa3beM TOUYKH

A, B — okOHeuHBIe ITHYPHl U3MEPUTEITIBHOTO 000PYIOBAHNS; Hep exonia (transition
B — ropu3oHTaIBHBIA KaGeb. point) Bo;m3M paboyero
Puc. 196. Mogens 6a3oBoii tunun 1mo TSB-67 MecTa (ecu OHa TIpe-
JIYCMOTpPEHA) U KOMMY-
TAIMOHHOTO Kabesst B KpoccoBoil. CyMMapHast JUTMHA IBYX OKOHEYHBIX ¥ OTHOTO KOMMYTa-
IIMOHHOTO IITHYpPOB He JOJDKHA TpeBbinarh 10 M. OKOHEeUHble BOCBMUKOHTAKTHBIE BUJIKU
MOIYJIbHBIX Pa3beMOB OKOHEUHBIX IIHYPOB (puc. 195), mpeaHazHaueHHbIE ST TOIKITIOUe-
HUSI CETeBOr0 OOOpYyAOBaHUSI, B COCTaB KaHala He BKIoYaroTcs. TakuM oOpazoM, KaHal
BKJIIOYAET B ce0s1 MAKCUMYM YEThIPE COETUHUTENS (Pa3beMHBIX U/WIN HEPA3ZhEMHBIX):

e pazpeM MHAOPMAIIMOHHOM pO3eTKU Ha paboyeM MecCTe;

¢ COEIUHUTENb TOYKHU MEePeXona, COSANHSIONIMMI IBa CErMEHTa TOPU30HTAJIBHOTO
Kabes;

e TIEPBBII pa3beM Ha KOMMYTAlIMOHHOM OOOPYIOBaHUU B KPOCCOBOU, KOTOPBIM
TOAKITIOYAET Kabeb TOPU30HTATILHON MONCUCTEMBI K KOMMYTAIIMOHHOMY IITHYDY;

¢ BTOpPOW pa3zbeM Ha KOMMYTAlIMOHHOM OOOpPYIOBaHUM B KPOCCOBOM, MOAKIIIOYA-
IO KOMMYTAallMOHHBIN IIHYP K OKOHEYHOMY.

Bce usmepenusi, mpou3BoAUMbIe Ha KaHaJeE, TOKHBI OBITh BBITTOJTHEHBI TAKUM 00-
pa3oM, 4TOOBI MCKITIOUUTH BIMSHHUE Ha PE3YJIbTaThl T€X BUJIOK MOJIYJIBbHBIX Pa3bhbeMOB
OKOHEYHBIX IIHYPOB, KOTOPbIE MOIKIIOUAIOTCSI K TECTUPYIOLIEMY 000PYIOBAHUIO.

BbasoBast TMHUS COCTOUT U3 TOPU3OHTATBHOTO Kabessi MaKCUMaJIbHOM JyTuHOHN 90 M
U IBYX COEAWHUTEbHBIX IITHYPOB JUIMHOM 10 2 M KasKIbIi JIsI TIOAKITFOYSHUST U3MEPHU-
TeJIbHOTO 00opynoBaHus. X oKOHEYHbIe pa3beMbl aHAJOTMYHO MPEABIIYIIEMY CIIy-
Yar He BKJIIOYAIOTCS B 0a30BYI0 JIMHUIO. TakuM 00pa3oM, MakKcUMaibHas JJIMHA 06a30-
BOIf TUHUU paBHA 94 M M BKJIIOYAeT B ce0s TOJIBKO JBa pa3dbema:

e pa3zpeM Ha pabouyeM MecTe WU pa3beM TOUKU Mepexoia ISl MOJKIIOUEeHUs CO-

€MHUTEIBbHOTO IITHYpa K Kabeyto ropu30HTAIHHON MOJCUCTEMBI;

* pa3zbeM Ha KOMMYTAllUOHHOM OOOPYIOBaHUU B KPOCCOBOI, Yepe3 KOTOPHIiA MPO-
WUCXOAUT TIOAKIIOUEHUE KaOessi TOPU30HTATbHON MOJCUCTEMBI K COCTUHUTEIb-
HOMY IIHYDY.

HecnoxHo yoeauThCs: B TOM, YTO MOJIEJIb 0230BOM IMHUM TIO3BOJISIET OLIEHUTH XapaK-
TEPUCTUKU TOJBKO KaOessi TOpU30HTAIBLHON MOACUCTEMBI, YI0XEHHOTO Ha Tpacce Mpo-
KJIAJIKU U Pa3eJIaHHOTO B OKOHEUHBIX Pa3beMax KPOCCOBOrO 00OpymoBaHUsI U UHGDOP-
MAaIlMOHHOM pO3eTKM Ha paboueM Mecrte, a 3HaueHUs 3aryxaHus 1 NEXT y Hee ecte-
CTBEHHBIM 00pa30M OKa3bIBAIOTCS HECKOJIBKO JIYYIIMMU IO CPABHEHUIO C KaHAJIOM.

10.2.1.3. O6racTH NpUMEeHEeHHA MoAeAeH TeCTHPYEMbIX AMHUN

HeobxonuMocTh BBeAEHUS OBYX IOCTAaTOYHO OJM3KUX MOJEEN JTUHUM CBSI3U 00yC-
JIOBJIEHA CJICTYIOIIAMU TPUUIMHAMU. DJIEKTPUIYECKUE XapaKTepUCTUKU KaHaia SIBJIsI-
I0TCST HanboJjiee BaxXHOUM MHMOpMaIIMeil ST TI0JIh30BaTelIsl, TaK KaK IOJTHOCTBIO OTpe-
NEJISTIOT Ka4eCcTBO JIMHUM CBSI3U. BMecTe ¢ TeM BO BpeMst IIpOBEAeHUS IIPUEeMO-CIaTOd-
HbIX ucnbiTanuii CKC oKOHeYHbIe ITHYPBI MOTYT OBITH €11le He TTOIKIIOYeHBI K PO3eTKaM
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Ha pabouyux mectax. K MmomenTy okoHyaHusi MoHTaxxa CKC He Bcerga ObIBaeT pac-
cTaBjieHa MeOeJlb B IIOMEIIEHMSIX ¥ MOXET OTCYTCTBOBATh ceTeBoe obopynoBaHue. Kpome
TOTO, COEIMHUTEIbHBIC IITHYPHI JOCTATOUYHO YaCcTO M3TOTABIMBAIOTCA 3aKa3UMKOM Ca-
MOCTOSITEIIEHO VUM IIPHOOPETAIOTCS HE ¥ TOM KOMITAHUM, KOTOPast OCYIIIECTBIISIET MOHTAX
M IIOCTaBKM OCTaJbHBIX KoMnoHeHToB CKC.

BriBon 110 pe3yibraTaM TECTUPOBAHUS KaHaa O COOTBETCTBUU €TI0 XapaKTePUCTUK
TpeOOBaHUSIM OIpPEeJeJICHHOI KaTerOpuy IpPaBOMEPEH TOJBKO JIJISI T€X OKOHEYHBIX U
KOMMYTAIITMOHHBIX IITHYPOB, a TaK € TOJBKO JUISI TEX Pa3bhbeMOB KOMMYTAIIMOHHOTO
000pyIOBaHUSI B KPOCCOBOI, KOTOPBIE MCIIOIb30BAIMCH IIPU MPOBEACHUN U3MEPEHU.
Mexny tem nipouiecc akcrutyatauuu CKC mipesrosnaraeT BHIIIOJHEHUE TTEPEKITIOUeHU I
IIHYPOB, a CAMU IIIHYphl Ha pabouyux MecTtax 6e3 Beqoma agrmuHucrpatopa CKC moryr
OBITh 3aMEHEHBI IT0JIb30BaTEISIMU. 3aMeHa JII000ro 3JIeMeHTa B KaHajle U3MEHSIET eTo
BJIEKTPUYECKUE XapaKTePUCTUKU, TaK YTO ITOBTOPHASI ITACTIOPTU3AIINST BOBMOXHA TOJIBKO
TIpY TIPOBEIEHNY HOBOTO ITMKJIa U3MEPEHUIA.

B orume ot 3TOTrO0 Bee 31eMeHThl 0a30BOi JIMHUM HEM3MEHHBI B IIPOIIECCe SKCIUTyaTa-
1. [ToaToMy aKTyaTbHOCTD Pe3yJIbTaTOB TECTUPOBAHNS 0A30BBIX JIMHMIA COXPAHSIETCS 3HA-
YUTEJILHO JOJIbIIIE, YeEM aKTYaJIbHOCTh PE3YJIbTaTOB TECTUPOBaHUS KaHaia. HeManoBaskHBIM
SIBJISIETCSI TAKXKE TO 0OCTOSITENIBCTBO, UTO, KaK OyleT IMoKa3aHO HUXKe, TeCTUpOBaHMe 6a30-
BBIX JIMHUI MOXET OBITh BBIITOJIHEHO C OOJBIIEH TOYHOCTHIO, YeM TECTMPOBAHUE KaHaJja.

CoBpeMeHHBIE peakiuu 000ux ocHOBHBIX cTaHaapToB CKC He 3amaioT KeCcTKuX
TpeOOBaHUY MO NMPUMEHEHUIO PACCMOTPEHHBIX BBIIIIE MOJEJIel TECTUPOBAHUS B pas-
JIMYHBIX BCTpevaloluxcsl B mpouecce co3aanus u skciuyatanun CKC cnyyasx. Ana-
JIU3 TIPUHIIUIIOB TTOCTPOEHUST YIIOMSIHYTBIX MOJIeJiell M UX OOIIMX CBOMCTB MOKa3bIBa-
€T, YTO MOJEeJbIo (0a30BOIi) JIMHUM JIydllle MOJb30BAThCSl HAa dTalle CTPOUTENHbCTBA U
cnauu rotToBoit CKC. B 0co60 OTBETCTBEHHBIX CIyJasx, a TakKKe TPU HAJTUYUU CITeIA-
aJIbHBIX TPEeOOBAaHUM HA 3TOT CUYET HA ITAIle MPUEMO-CIATOYHBIX UCIIBITAHUNA MOXKET
OBITH BBITIOJTHEHA TaKKe BHIOOPOYHAS YUIM CILIOIIHAS IIPOBEepKa ITapaMeTPOB KaHAJIOB.
Mogenb KaHajla MOXeT ObITh MCITOJIb30BaHa BO BpeMsl Tekyllelt akciuryatanuu CKC
MpU TIOMCKE W YCTPAaHEHUM HeuclpaBHOCTeH. IIpuBeneHHBIE MOJOXEHUS SIBISIOTCS
OOIIeNTPU3HAHHBIMU B WHXXEHEPHOM TPAaKTHUKE.

10.2.2. UamepAemble napamMeTpbl
Kananer 1 6a30BbIe IMHUM IOAPA3AEISIIOTCSI Ha KaTeropuu 3, 4 1 5 B COOTBETCTBUU C
ux ompeneneHusMu B cranmapte TIA/EIA-568-A. TSB-67 B KauecTBe IapaMeTpOB,
HEOOXOMMMBIX M JOCTATOUHBIX [JIST IPUHSATHS PEIIEHUSI O COOTBETCTBUU TPEOOBAHUSIM
OIpe/IEJIEHHOMN KaTeropuu, OMpeeIIsieT:

e 3aTyxaHue;

» mepexonHoe 3atyxaHue NEXT;

* [UIVHY;
e  TIPaBUJIBHOCTH Pa3BOJKM ITPOBOMHUKOB Tap MO KOHTAKTaM MOIYJIBHOTO pa3beMa
(Wire map).

W3MepeHusT IepBhIX ABYX ITapaMeTPOB BEHITIOMHSIOTCS B YaCTOTHOM JHAaIla3oHe, CO-
OTBETCTBYIOILIIEM paboyuM YacToTaM Kareropuii 3-5.

KpoMme ocHOBHBIX mapamMeTpoB coBpeMeHHBIe TecTepbl CKC KOHTpOIHUPYIOT TakKe
PSIL TOTIOTHUTEIBHBIX XapaKTEPUCTUK.

10.2.2.1. Tpe6oBaHUA K 3aTyXaHHUIO INEKTPUYECKUX TPAKTOB nNepepaum

3aryxaHue KaHaja U 0a30BOU JIMHUM SIBISIETCS CYMMOM 3aTyXxaHUU, BHOCUMBIX BCEMU
UX COCTaBJISIIONIMMU 3JI€MEHTAMM: TOPU30HTAJIbHBIM KabejieM, OKOHEYHBIMU U KOM-
MYTallMOHHBIMU IITHypaMH U pa3dbeMaMHU. MakKCUMaJbHO MOITyCTUMOE 3aTyXaHue A
MOXHO BBIPA3UTh CICIYIOIIMM 00pa3oMm:



A= zApazT>(:Ma + AKaGeJm Ha 100 M x (LKaGeJm + l’zszUijp()B) / 100 M, (14)

THe 3 A e — CYMMa MAKCHMAIBHO TOTCTHMBIX 3aTyXaHHIA, BHOCUMBIX BCEMH Pa3h-
eMamu (cM. Ta6is. 38). B kaHame MoXeT OBITh 10 YETHIPEX pa3beMOB, B 0a30BOI
JINHUU BCETa JiBa pa3beMa;

A ens na 100 v — MAKCHMAJIBHO JOIYCTMMOE 3aTyXaHUe FOPU3OHTAIBLHOrO Kabess Ha
mmuHe 100 M (cM. Tabm. 25);

— (hakTUUecKas IIMHA TOPU3OHTAILHOTO Kabessd KaHalla Win 0a30BOM JIUHUY,

mmvpos — PAKTUYECKAs CyMMa [UIMH BCEX IIHYPOB KaHala WIM 0a30BOH JMHMU.

o3¢ duieHT 1,2 yIUTHIBA€T TO OOCTOSITEIBCTBO, YTO JUISI KaOessl ¢ BUTHIMU
MIPOBOJHUKAMY JIJIST OKOHEYHBIX 1 KOMMYTAITMOHHBIX IITHYPOB cTaHmapToM TIA/
EIA-568-A mMakcuMmanbHOe 3aTyxaHue qoryckaercst Ha 20% BEIIIIe, YeM TSI TOPH-
30HTAJIBHOTO Kabeysi ¢ MOHOJUTHBIMU TTPOBOTHUKAMMU.

Kaberst

B Ta6n. 106 maub
Ta6muua 106. MakcuMmanbHOe 3aTyXaHue B KaHasle U 6a30BOM M-  MaKCHMAaJIbHBIE 3aTyXa-

Huu 1o TSB-67 HUSI TIpU TeMIIepaType

Yacrota, 3aryxanue, 1B 20°C B xaHaJIe 1 B 6a30-

MIn Kareropns 3 Kareropns 4 Kareropus 5 BOM JIMHUU COOTBET-

Kanan | Basoras| Kanan | Basosas| Kanax | Basosas| CTBEHHO. 3HaueHUS 3a-

JIMHUS JIMTHUS JIMHUS TyXaHUA BBbIYUCIISAIUCDH

1.00 42 32 2.6 2.2 25 2.1 no Gopmyne 14 mpu

4,00 7.3 6.1 43 43 45 4,0 Ligens =90 M 1

iypos — 10 m 4 M g

10,00 11,5 10,0 7,5 6.8 7.0 6,3 KaHama M 6a30BOI JIM-
16,00 14,9 13,2 9,9 8,8 9,2 8,2 HUHM COOTBETCTBEHHO.

20,00 — 11,0 9,9 10,3 9,2 Ecnu rtemmeparypa

31,25 _ - 12.8 115 OKpYXaIoIei cpelbl BO

BpeMs TECTUPOBAHUS

62.50 — — 18,5 16,7 orimuHa ot 20°C, TO

100,00 — — 24,0 21,6 MaKCHUMaJIbHBIC 3aTyXxa-

HUS, TIPUBEIACHHBIE B

tabia. 105 1 Ta6:1. 106, TOJKHEI GBITH CKOPPEKTUPOBAHBI COIIACHO CIICAYIOIIEMY BhIpa-

JKEHUIO:
At’) = A

20 (IH(E=207),

rae t° — TeMIeparypa oKpyXarolleil cpefbl Bo BpeMst TecTupoBaHusi B °C;

A_ .\ 5 — MaKCHUMaJbHbIE 3aTyXaHus u3 Tabn. 106;

k — TemnepatypHbiil KoadduieHT 3aTyxaHus (1151 kabeneit kareropuu 3 pased 0,015,
a w1 Kabenei kateropuii 4 u 5 — 0,004).

CornmacHo TSB-67 usMepeHus 3aTyXaHusl HEOOXOAMMO IIPOBOIUTH B AUAIMa30HE OT
1 mo 16, 20 u 100 MTI'1r mst kateropuii 3, 4 u 5 coorBeTcTBeHHO. IIlar cMeHBI 9acToOT
He JoypkeH npesbiath 1 MI. Tectupylorces Bce yeTbipe napsl. Hauxymiiee u3 yeThi-
pex IOJIyYeHHBIX 3HAYCHUI CPAaBHUBAETCS C HOpMaMM, IIPMBEACHHBIMU B Tab. 106.
M3-3a Hen30eXHBIX OIIMOOK U3MEpeHUs (CM. ajiee) 3HaueHus 3aTyxaHus MmeHee 3 1b
¢ HOpMaMM He CPaBHUBAIOTCSI.

1 yBeJTMYEHWST TOYHOCTH W JOCTOBEPHOCTU IPOBOAUMBIX McHbITaHuWii TSB-67
PEKOMEHYET TPOU3BOAUTD U3MEPEHNUE 3aTyXaHUSI AJIsI KaXIOW Mapbl U € IBYX CTOPOH.
IIpu aTOM pe3yabTaThl TECTUPOBAHUSI HE AOJIKHBI pa3IndaThCsl ApYT OT Apyra BO BCEM
JIara3oHe 4acToT OoJjiee YeM Ha BEUYMHY JOIYCTUMOI MOTPENTHOCTH U3MEPUTETh-
Horo mpubopa.

....................................m



10.2.2.2. Tpe6oBaHua kK nepexopHomy 3aryxanuio NEXT aneKTpuuecKux TpakToB
nepepaum

MunumansHo gonyctumoe 3HadueHne NEXT mist kaHana 1 6a30BOI TMHUM PACCUUTHI-
BaeTcs no dhopMmyiie:

NEXT = —201g(10-NEXTxuenn/20 + nx10-NEXTpassena/20), (15)

rne NEXT, ... — MUHUMAJIbHOE IIEPEXOIHOE 3aTyXaHUE TOPU3OHTAILHOIO Kabesd Ha
mmiae 100 M (cM. Tabi. 26);
NEXTpamMa — MUHUMAaJIbHOE TIePEeXOIHOe 3aTyXaHue pazbema (cM. Taou. 38); )
n — KOJMYECTBO Pa3beMOB Ha OMMXKHEeM KoHIe (n=2 u 1 mnsa KaHana u 6a3oBoit
JIMHUMA COOTBETCTBEHHO)Y ;
B Tabn. 107 mpusesierpt Ta6mmna 107. Munumansuble 3HaueHust NEXT mis kanana u
PacCYMTaHHbIE 10 (HOPMYIIE 6a3oBoii auHun mo TSB-67
15 MUHUMAaJIbHBIE 3HAYEHUST

NEXT g KaHama u 6a30- th],irr?;;m’ Eareropuad,aF | Kareropesd,nF | Kareropes 5,8F
BOIf TMHUU COOTBETCTBEHHO. Kapan |Fazozaz| Kamam | Bazorad| Kaman |Bazozax
HM3MepeHue IepexoHOoro ki chiood it
1,00 39,1 401 EE3E: 47 600 a0,
3aTyXaHus IJIs1 KaHaia v Oa-
30BOM JIMHUM OCYIIECTBIISI- 400 458 A 433 43 i L3
eTcs B auarnasone or 1 1o 16, 1000 aa;F 43 EL T 3R 440 455
20 u 100 MI'n mns KaTero- 16,00 193 alp 33 e 405 423
purit ]_?j 4 1 5 COOTBETCTBEH- 20,00 = 50 58 52 52
HO. I' CMEHBI YaCTOT BBI-
o. Iar cme acTo TR — = TE, 53
OupaeTcsi He  CBBHIIIe
0,15 MI'u B mmamasoHe 1- 6250 = = 128 115
31,25 MI'miu 0,25 MI'u B - 100,00 — = 125 167

amazose 31,25-100 MI. Te-

CTUPOBAHME TTPOU3BOIUTCS JUISI BCEX IIECTH BOZMOXKHBIX KOMOWHAITWIA TIap U C JIByX CTOPOH.
Hauxymniee n3 nusMepeHHbBIX 3HAUEHU I COMOCTABIISIETCS C TaHHBIMU U3 Taou. 107, u

1O pe3yJbTaTaM CpaBHEHUs TIPUHUMAETCS PElIeHNe O COOTBETCTBMM KaHayia U 6a30-

BOM JIMHUU HOPMaM.

10.2.2.3. UamepeHnue AAMHDBI

JnvHa KaHana u 6a30BOI JIMHUM MPENCTABISET COO0I CyMMY JUIMH TOPU3OHTAIBHOTO
Kabesis 1 BceX OKOHEYHBIX M1 KOMMYTAIIMOHHBIX IITHYPOB. 7151 OLIEHKM JJTMHBI UCIIOJb-
3yercs pediekroMerpudeckKuii Meton. CyTh 9TOTO METO/Ia COCTOUT B TOM, YTO B BUTYIO
napy U3J1y4aeTcs KOPOTKUMN 3JEKTPUIECKUNA UMITYJIbC U U3MEPSIETCS MHTEPBAJ BpEMeE-
HU 3aJepXKU A0 MPUXO0Ja OTpakeHHOro curHajga. Torma miMHa KaGejss MOXET OBITh
olleHeHa 1o opmyIie:

Lo = NVPXCT, /2, (16)

Kaberst
rne NVP — oTHoIlIeHre CKOPOCTU pacIpoCTpaHEHUS 3JIEKTPOMAarHUTHHIX BOJIH B JaH-
HOM KOHKPETHOM KabeJie K CKOPOCTH CBeTa B Bakyyme (cM. maparpad 2.1.3.5);
C — cKOpOCTb CBETa B BaKyyMe;
T, — BPEMEHHOM MHTEPBAJl MEXIY MOMEHTOM U3JIy4€HMsI 30HAUPYIOIIETO UMITYIbCa
¥ MPUXOIOM OTPaXEHHOTO CUTHAJA.

45 M3-3a mmpeHe6PEXMMO MalIOro BKJIANa TOKOB HABOAOK C JAIbHMX yYACTKOB JIMHUM B OOILYIO
BEJIMYMHY NIEPEXOAHON MTOMEXU pa3beMbl Ha JaJIbHEM KOHIE HE YUUTHIBAIOTCSI.
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OreHKa, ToydeHHas 1mo dopmyiie 16, Ha3bBaeTCs SIEKTPUIECKON UTMHOM Kabe-
Jis1. TTo MOSIPHOCTU OTPak€HHOTO UMITYJIbCa JOTIOJTHUTEIBHO MOXHO OTIPENeTUTh 3(h-
(EeKTUBHOCTh COTJIAaCOBAaHMSI BUTON Mapbl Ha AajibHEM KOHIE Kabens. Ecnu compo-
TUBJIEHWE R, Harpysku IpeBBHIIIaeT MOAY/Ib BOJHOBOIO CONPOTUBIEHUS Z  Kabessd
(Hampumep, NPU pa30MKHYTHIX KOHIIaX Kabesst), TO OTPaXKeHHbBI UMITYJIbC UMEET T10-
JoxuTenbHyto ammtyny. Ilpu R, < |Z | (HanpuMep, mpy KOPOTKOM 3aMBIKaHUM)
OTPaXEeHHBII UMITYJIbC UMEET OTPULIATEIBHYIO aMIUTUTYY, a IIPU COTIACOBAHHO Ha-
rpy3Ke Ha JaTbHEeM KOHIIE OTPaKeHHBIN UMITYJThC OYyIET OTCYTCTBOBAaTh, U AMHA Kabe-
7 U3MepeHa OBITh HE MOXKET.

TSB-67 Tpebyet uzmepenus T, JUIs Bcex yeThIpex nap. Beraucnenus mo ¢popmyie
16 npousBoaATCA 1/ HAMMEHBIIETO U3 YeThipeX 3HaueHuid T, . JIMHaMUdecKui nu-
ara3oH TecTepa J0JKeH ObITh JOCTATOUEH ISl U3MEPEHUST KabesIsi MaKCUMAaJIbHOM T~
Holt He MeHee 310 M. DTO ITO3BOJISIET BHIIIOJHSITH BXOTHOM KOHTPOJb KaOeIsI IIpU ero
nocTtaBke B Haubosee nomnyaspHoit 305-merposoii (1000-¢yToBoii) yrmakoBke.

W3mMepeHHas aiekTpuyeckasl IUIMHA CPaBHUBAETCSI ¢ MAKCHUMAJIbHO JOITyCTUMOMN
JumHou kaHana (100 m) unu 6a3zoBoit tuHuM (94 M).

10.2.2.4. lMMpoBepka pa3sBOAKH NPOBOAHUKOB Nap NO KOHTaKTam

MOAYABHOIO pa3bemMa

B npaBuIbHO CMOHTMPOBAHHOM KaHaJje WK 0a30BOI JIMHUW TTPOBOAHUKHU BUTHIX TIap
JIOJKHBI TTIOAKIIIOYATBCS K KOHTAKTaM OKOHEUYHBIX MOIYJBbHBIX Pa3beMOB C ONHUMU U
TEMU Xe HOMEpaMH, TO €CTh TaK Xe, KaK B IIPSIMbIX OKOHEYHBIX U KOMMYTAIIMOHHBIX
mHypax (cM. pasgen 3.4.1). [Ipumep IpaBUIBHOTO MOIKITIOUEHUS TTPOBOIHUKOB T1ap
cornacHo cxeMe T568B mokasaH Ha puc. 197a, Tam e M306paxkeHbI TUIIOBBIE OINKO-
KU, IOMyCKaeMble MOHTaXXHUKAMU IIPA YCTAHOBKE MOIYJIbHBIX pa3beMOB.
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a) npasusnbHoe MooKoyeHue 6) pesepcupogaHue 8) nepecmarogka 2) pazdeneHue
Puc. 197. Tunossie oKMOKY MPU YCTAHOBKE MOAYJBHBIX Pa3beMOB Ha IIPUMEPE CXSMbI
pasBoaku T568B
Bce ommbku B pa3zBojke MOAYIbHBIX PA3bEMOB MOTYT OBITh Pa30UTHI Ha TP OCHOB-
HbI€ TPYIIILL:
¢ pesepcupoBanue napsl (Reversed Pair) (puc. 1970) Bo3HUKAET B T€X CUTyalMsIX,
KOTIJIa Ha pa3HbIX CTOPOHAX KaOeJIbHOM JIMHUY B3aUMHO MEHSIIOTCSI HOMepa KOH-
TaKTOB MOIYJIBLHOTO pa3dbeMa, K KOTOPBIM IMOJIKIIOYAIOTCS TIPOBOAA IMaphl. DTO
BEJET K CMEHE MOJIPHOCTU CUTHAJIA HA MIPUEMHOM CTOPOHE;
¢ mnoxa nepecranoBkoil map (Transposed Pairs) (puc. 197B) monumaercs moj-
KJIIoYeHue J11000# mapsl K KOHTaKTaM OIHOW M3 TpeX APYruX Iap Ha BTOPOU
cTopoHe KabenapbHOU MuHUU. [lepecTaHOBKA Map MpakKTUYECKHU BCeraa MmpuBo-
JIIUT K TMOTepe CBSI3U (HAIpuMep, IepeaaTYUuKd Ha pa3HBIX CTOPOHAX MOTYT
0Ka3aThCs MOJAKJIIYEHHBIMU APYT Ha ApPYyra) U MO3TOMY JIETKO OOHapyXuBa-
IOTCS YK€ Ha paHHUX JTalax TECTUPOBAHUS WJIM OIBITHOW SKCIUTyaTaluu
cmouTupoBa"HHoi CKC;
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« pasgenenne map (Split Pairs) (puc. 197r) mpoucxomuT B TeX clydasx, KOrmga K
KOHTaKTaM MOJYJIbHBIX pa3beMOB, NIpeaHAa3HAYSHHBIX IS TTOAKITIOUEHMST OTHOM
Taphl, MOJIKIIOYAIOTCS TTPOBOIA, (GU3NUECKU OTHOCSIIMECS K pa3HBIM I1apaM, TO
€CThb He TepeBUTbIe MeXay coboil. PazneneHue map cOMpoBOXIAETCS PE3KUM
YXYAILIEHUEM 3JIEKTPUUECKUX XapaKTePUCTUK Kabesst 3a CYET BO3pACTaHUS 3aTy-
XaHWS U TMAICHUS TIePEXOHOTO 3aTyXaHMUsI.

Bce ocranbHbIe BUABI OITMOOK MPEACTABISIOT CO00 KOMOMHAIIMIO IIEPEUNCICHHBIX

BBIIIIE OCHOBHBIX.

CoBpeMeHHbIe MoAear auarHoctTuueckux mpuodopoB CKC cHabxaroTcs rpadudec-
KUAM JUCIIEEM, Ha 9KPaH KOTOPOTO IPU BBIMOJHEHUU COOTBETCTBYIOIETO TeCTa B
CXeMaTUYeCKOM BUIIE BBIBOAUTCS (haKTUUecKasi pa3BOJKa BUTHIX ITap MEXIy OKOHEY-
HBIMU pa3beMaMU TECTUPYEMOTO TpaKTa paclipocTpaHeHMs1 curHaia. [lo BHemrHemy
BUIY M300pake€HUST OIBITHBII MOHTaXHUK JIETKO OOHApYXXMBaeT NOIYIIEHHYIO IPHU
pa3BoOJKE OIIMOKY U €€ THII.

10.2.2.5. lpapauum NnPpOUN3IBOAUTEALHOCTH

B Hacrosiiee BpeMsi KauecTBO YEeTHIPEXITapHBIX Kabenelr n npyrux komrnoHeHToB CKC
KaTeropuy 5 MHOTUX MTPOU3BOIUTENEH CYIIECTBEHHO MTPEBOCXOANUT (POopMaibHBIE TPEOO-
Banus ctaHgaptoB ISO/IEC 11801 u TIA/EIA-568-A. I1pu aToM 3aTyxaHue Kabeei ¢
JIMaMETPOM MPOBOJHUKOB (),5 MM MPUMEPHO OIMHAKOBO, cocTaBisisl 2241 n1b Ha amuHe
100 M m vacrore 100 MIm, torma kak 3HaueHuss NEXT mpu oO6leM COOTBETCTBHU
TpeOOBaHMSIM KaTeTOpUM S5 MOTYT pasiuvarbes 6onee yeM Ha 10-15 nb. OueBumHO, 4TO
kauectBO TpakToB CKC, MOCTpOGHHBIX Ha 3TUX Kabeysix, OyIeT CYIIECTBEHHO pa3iiu-
YaThCSL.

OOBEKTUBHOE CPaBHEHUE TEXHUYECKUX XapaKTEPUCTUK KAOEJNbHBIX CHUCTEM, I10-
CTPOECHHBIX U3 KOMIIOHEHTOB PA3JIMUYHBIX TPOU3BOAUTENEH, MOXHO MPOBOAUTH I10 BE-
JUYMHE 3allUIIeHHOCTH Ha OmmxkHeM KoHue ACR, ogHako 3TOT mapaMeTp oKasajics
TIOHATHBIM TOJIBKO CIIELIMAIMCTaM M He OBUI MPUHST IIMPOKUM KPYTOM II0JIb30BaTe-
neii. TpebGoBascsl IpYyroil, yHUBEPCAIbHBIA U JIETKO BOCIIPUHUMAEMBIA BCEMU Iapa-
metp. Hexoropsle nusrorosurenu odopynosanust st CKC B pekjlaMHBIX 11€JISIX TapaH-
TAPOBAIM CYIIECTBEHHOE YBEJIMUCHUE NOMYCTUMBIX JJIMH JIMHWMN, TTOCTPOCHHBIX U3
CcBoMX KabeJeif, OJHAKO 3TO 3aIpelaeTcsl IeUCTBYIONMMHU PeNaKINsIMIA CTaHIAPTOB.
Kpome Toro, npu u3MepeHuUsIX TMHUA MaKCUMaJIbHON UTMHBI U Pa3HOTO KayecTBa He
BIIOJTHE ITOHSTHBIM SIBJISUICSI CaM IIPOLIECC IepecyeTa JOCTUTaeMBbIX 3aIllacoB I10 ITOMe-
XOYCTOWYMBOCTH B MIPEECIBbHYIO AJIUHY.

Boree ymauHbIM OKa3anxoch MOHSTHE Tpafaruii mpousBoxutenbHocTH (Performance
Grading), npenyioxXeHHOe CreluaIucTaMu aMepuKaHCcKoil kommnanuu Microtest, Ko-
Topasi CIelMaJIu3UpyeTcsl Ha BBINTycKe TecTtupyloiero odopymoBanus mist CKC. Ux
CYyTh 3aKJII0OYaeTcsl B TOM, 4To u3dMepeHHble BeanmunHel NEXT mocnenoBarenbHO cpas-
HMBAIOTCSI ¢ HAOOPOM ITOPOTOBBIX 3HAYEHMII, IEpPBOE U3 KOTOPBIX COOTBETCTBYET Tpe-
OOBaHUSIM CTaHIAPTOB I KaTeropuu 5. Iloporosele 3HaY€HUS BHIOMPAIOTCSI COTJIAC-
HO CJIEAYIONIEMY BBIPAXKEHUIO:

NEXTnopora(Nnopora’ f) = NEXTMMH(f) + Nnopora x [1+lg(f)]’ (17)

roe NEXT, ., — moporosoe 3Hauenue NEXT B 1b;
nopora — HOMED T10pOra;
f — gactota B MI'1;
NEXT,,,,, — munuManbHoe 3Hauenne NEXT i kaGeneit kareropuu 5, TMHUHA Kiac-
coB D mo ISO/IEC 11801, xaHanoB unu 6a30BbIX JUHUI KaTeropuu 5 mo TIA/
EIA-568-A.



W3 dopmynst 17 ciemyet, 4To Ipu Nnopora=0 noporosoe 3HaueHue NEXT coBnaga-
eT ¢ (opMaTbHBIMHU TpeOOBAaHUSIMHU CTAaHAAPTOB IJIs cucTeM Karteropum 5. Ilpu
=100 MTI'11 moporossie 3HaueHnst NEXT OynyT oTCTOSATH ApyT OT Apyra Ha 3 nb wim B
nBa paza 1o moiHoctu. I'paduku nmoporoB NEXT mokaszanwl Ha puc. 198.

O6siacTu MeXIy OporaMu Ha3bIBalOTCs mojiocamu kadectBa (Quality Bands). Ka-
6eib, usmepeHHsle 3HaueHUs1 NEXT KOTOpOro He MpeBbICUIIN OJIMKANIIIETO BEPXHETO
nopora ¢ HoMepom N, .. OTHOCSATCSI TECTEPOM K IIOJOCE KauecTBa C HOMEPOM
Nioporat1- €M Bblllle mojioca KayecTsa KaGesist, TeM JIydlle ero 3JIeKTPUYecKue xa-
PAKTEPUCTUKH U 00ECIIeUNMBAEMOE MM OTHOILIEHNE CUTHAJ/IIIYM.

KoppekTtHocTh HC-
TTOJTH30BAHUS TTOHSITHUS
rpajaluu TpOu3BOIU-
TEJIBHOCTM BMECTO IIa- &«
pametpa ACR crnenyer 'ﬂ 0
U3 ONpPENeNIEHUST DTUX 24

-]
"
2

BEJIMYUH U haKkTa IMpu-
MEpHOTO paBeHCTBA
3HAaYEeHUU 3aTyXaHUS
TOPU3OHTAJIBHLIX Kabe-

JIeH pa3IMYHbIX IIPOU3- o2 1 ‘ 100 530 (BRI SN
BOIUTEJIEA BO BCEM pa- LM
60qu YaCTOTHOM OH- Puc. 198. HOPOFI/I NEXT
ara3oHe.

CripaBeIJIUBOCTY pali OTMETUM, YTO M 3TO JOCTATOYHO IPOCTOE U SICHOE TIOHSITHE
TaKXe He MOJYYUIIO IIIMPOKOTO PACIIPOCTPAHEHUS U UCIIOIB3YETCS B KaTajaorax u Apy-
TOM TEXHUYECKON NOKYMEHTALIMA OTHOCUTEIBHO PENKO.

10.2.3. NorpewHocTH U3MepeHu obopyaoBaHuna

AN noneBoro tectuposanua CKC

OCHOBHBIM TUArHOCTUYECKUM MPUOOPOM TSI BHITTOJTHEHUSI TECTUPOBAHUS BIEKTPU-
YeCKUX XapakTepucTuk cMoHTupoBaHHON CKC HemocpeacTBEeHHO Ha 0OBEKTE MOHTA-
Xa (WM TOJIEBOTO TECTUPOBAHUS IO 3aMaJHON TEPMUHOJIOTUU) SIBISIETCS TECTEP.
IlepBbie 00pa3bl 3TUX MPUOOPOB MIST KaOEIHLHBIX CUCTEM KaTeTOpHH S5 ITOSIBIIINCH B
1993 romy u 3HAYUTEIBHO MPOUTPHIBAIA IO TOYHOCTU U3MEPEHUI CETEBBIM aHAIM3a-
TOpaM, KOTOPBIE MCIOIb30BAINCH [IST PEIICHUS] AaHAJIOTUYHBIX 3a/1a4 B JTa0OPAaTOPHBIX
yenoBusix. CormacHo TSB-67, OCHOBHBIME TTPUYMHAMU 3TOTO SIBJISTUCE:

e HM3Kasg TOYHOCTH OAJTAHCUPOBKU BHYTPEHHUX SJIEMEHTOB TECTEPOB U, B YACTHO-
CTU, BOCBbMUKOHTAKTHBIX MOJYJIbHBIX Pa3beMOB, UTO MIPUBOAWIO K YXYIIIEHUIO
n3mepsiemoro NEXT 1o cpaBHeHMIO ¢ (aKTUUECKIMU 3HAUYCHUSIMU;

* YCTAaHOBKA CIUIIKOM OOJIBIIOTO JMHEMHOTO WU JIOTapu(DMIYECKOTo Iara m3-
MEHEHUS YaCTOTHI IIPU M3MEPEHUHU 3aTYXaHUS U MEPEXOAHOTrO 3aTyXaHUS, YTO
TOBBILIATIO BEPOSTHOCTh MPOITyCKa HAMXYAIIMX 3HAYeHUN Ha BhIOpOcax Xapak-
TEPUCTUK STUX MAPaMETPOB B MPOIIECCE TECTUPOBAHUS;

*  HCIIOJb30BAHUE ISl YIIPOIIEHUSI KOHCTPYKIIMU MPUOOPOB TOHMUKEHHOTO IO CPaB-
HEHUIO C PEAIbHBIMU YPOBHSI TECTUPYIOIINX CUTHATOB U MIPUMEHEHNE IIPOIIeIYD
SKCTPATIOJSIUN U OLIEHKU Pe3yTbTaTOB M3MEPEHUI, TIOJTYyIEHHBIX Ha TIpefiese
YYBCTBUTEIBHOCTH TECTEPA;

e TIOAKJIIOYEHME TeCcTepa K U3MEpSIeMOl JTMHUY Yepe3 BHEIIHUN COeAMHUTENbHBII
LIHYpP, BHOCSIIIMI JOMOJTHUTEILHOE 3aTyXaHWE W YMEHBIIAIOIIUI MepexoqHoe
3aTyXaHUe, B TO BpeMsI KaK CETeBble aHAIM3AaTOPHl MOAKIIOYAIUCH K TeCTUPYe-
MOMY KaOeTbHOMY CeTMEHTY HEIOCPEICTBEHHO.
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Taomuna 108. TpeGoanust TSB-67 k TexHuueckuM xapakrepuctrkam tectepoB CKC ypoBHeit

touHoctu [ u 11

TMapamerp 0O6o3- 3Hauenue B guanasoue 1-100 MT'u
Have- | Jlas Tectepa yposHs | [ns Tectepa ypoBHs
HHE TOYHOCTH | ToyHoCTH 11
YpoBeHb COOCTBEHHBIX IYMOB Ha BXOJIE Arr >50-15 1g(f/100) nb | >65-15 1g(f/100) nb
npuemHika (Random Noise Floor)
OcTtatouHoe nepexomHoe 3atyxanue (Residual At next | 240-15 1g(f/100) nb | 255-15 1g(f/100) 1b
NEXT)
HecummMeTpHst BBIXOJHOIO CHrHANA Aosh >27-151g(f/100) nb | >37-15 1g(f/100) nb
otHocuTe1bHO 3emnn (Output Signal Balance)
IlonaBnenye curnana pa3balaHCUPOBKA Acmr >27-15 1g(f/100) ob | >37-15 1g(f/100) nb
(Common Mode Rejection)
TTorpeimHocTs u3MepeHust HAITPSHKEH NS Ada <+l n1b <+0,75 nb
BxoaHoro curtana (Dynamic Accuracy)
Iorpemnocts m3mepenus aussl (Length Ala <+l Mm% <+l Mm%
Accuracy)
Bosparusie notepu (Return Loss). ToT ma- Anl >15 1b >15 a1b
PaMeTp OTPAXKAET TOUHOCTH COITACOBAHUS
BBIXOTHOI'O CONIPOTUBJICHHS TCCTCPA C BOIIHO-
BBIM CONPOTHURJICHUEM TECTHPYEMOro Kabess

TSB-67 ompenensier nBa ypoBHsI TogHOCTH TecTepoB CKC — ypoBeHb I 1 ypoBeHb
II. TIpu 3TOM TOYHOCTH ypoBHSI I cooTBeTCTBYyeT mpubopam Bhimycka 1o 1994 roma
[87]. B Tabu. 108 mpuBeaeHbI TpeOGOBAHUS K TEXHUUECKUM XapaKTePUCTUKAM TECTEPOB
00eux TPYII TOYHOCTU, KOTOPbIe OKa3bIBAIOT HAMOOJbIIIee BIUSHUE HA TOYHOCTh pe-
3yJIbTaTOB M3MEPEHUI 3aTyXaHHMS W IepexomHoro 3aryxaHus. Kpome toro, TSB-67
TpedyeT, YTOOBI PE3YJIbTAThl U3MEPEHUI TECTEPOB UMENU OJIM3KOE COBHAIEHUE C pe-
3yJIbTaTAMW M3MEPEHUI, BHITIOTHEHHBIX C TIOMOIIBIO CETEBBIX aHAIM3aTOPOB, OCOOCH-
HO 17151 TpuOOpOB ypoBHS TouHOCTH II.

Ha BeqmumHy OCTaTOYHOTO TMEPEXOMHOTO 3aTyXaHUs TecTepa OCHOBHOE BIMSIHUE
0Ka3bIBAIOT MEPEXOJHBIE TOMEXU BHYTPEHHUX IleTiell 00paboTKM CUTHANA U MOIYJIb-
Horo pazbema. Ha puc. 199 mokaszaHbl rpadmky MUHUMAIBHO JOIYCTMMOTO 3HAYe-
must NEXT mnsa passemoB kateropum 5 cornmacHo TIA/EIA 568-A (cm. tabn. 38) u
MUHHUMAJIBHO TOITycTUMOoe 3HadeHne octarouHoro NEXT mis TecTepoB YpOBHST TOU-
Hoctu II mo TSB-67 coriacHo BeIpaxkeHHo u3 Tadu. 108. BumHo, 9TO K 0CTATOTYHOMY
NEXT TectepoB ypoBHS
TouHocTtH 11 mpenbsiBisi-
I0TCsl Oojee XecTKue
TpeboBaHus. Hamom-
HHUM, YTO OKOHEUYHBIE
BOCHBMUKOHTAKTHBIE MO-
IyJIbHBIE PazbeMBbl CO-
€JIMHUTENbHBIX ITHYPOB
He BKJIOYAIOTCSI B MO-
nenb KaHana mo TSB-67
(puc. 195). Bce uzmepe-
HUS TIPA TECTUPOBAHUU
KaHajga JOJIXKHBI OBITh 0
clenaHbl 0e3 ydyeta Ux
BIMSTHUSI Ha 3JICKTPU-
YECKHNE XapaKTePUCTUKU.
IIpu mogkIIOYeHUM BIJI-

NEXT (aB)
90

—+— Ocrarounoe NEXT
TectepoB CKC
ypoBHst TouHOCTH 11
—&— NEXT pa3seMoB
KaTeropuu 5

80 T
70 1
60 T

50 T

40 1
30 1
20 7

10 +
f (MTu)

1 4 10 16 20 3125 625 100
Puc. 199. MunumanbHo ponyctumoe 3HayeHue NEXT mist
pa3beMoB Karteropuu 5 u octatouHoro NEXT mist recrepoB

Kiacca Tou”Hoctu 11



KU OKOHEYHOTO IIHYypa K po3eTke Tectepa NEXT MomyabHOro pazbeMa He OyAeT YAOB-
JneTBopsITh TpeboBaHusiM K Tectepam CKC ypoBHs TouHoctu II, He3aBucumo ot xa-
PaKTEPUCTUK CAMOTO TeCTepa. DTO O3HAYAET, YTO TOUHOCTh TECTUPOBAHUS MapaMeT-
POB KaHAJIOB BCETIa COOTBETCTBYET YPOBHIO 1.

OKOHEYHbIe IIHYPHI, UCIOIb3yeMbIe IJIS TOAKIIOUCHUS TecTepa M MHXEKTOpa K
0a30BOIT TMHUM B TIPOLIECCE U3MEPEHUS apaMeTPOB, OTHOCITCS K COCTABHBIM YaCTSIM
U3MEPUTETHLHOTO 000pyAoBaHUs. PazbeMbl 3TUX IIIHYPOB U3TOTABIMBAIOTCS IO CIEIIM-
aJIbHBIM TEXHOJIOTUSIM, OOECIIEUYUBAIOIIMM OYEHb BBICOKOE 3HAUEHUE MEePEXOAHOTO 3a-
tyxaHus (nopsiaka 70 nb u 6osee Ha yactore 100 MI't) mpu nonkioueHuu K 6a30Bo-
My OJIOKy U uMHXeKTopy. s oOecrieueHus! CTOJb BBICOKMX XapaKTEPUCTUK MOXKET
TIPUMEHSTHCS KaK CIelMaTbHast KOHCTPYKLIMS IPUOOPHOTO THe34a MOIYIbHOTO pa3beMa,
TaK U OTKa3 B MPUOOPHON YaCTU OT PO3ETKU MOIYJIBHOIO pa3beMa B IIOJIB3Y Oojee
KaYeCTBEHHBIX BRICOKOYACTOTHHIX Pa3beMOB IPYToif KOHCTPYKIMH. B pesyipraTe 3T0-
ro OCTaTo4YHOe TepexonHoe 3atyxanue TectepoB CKC mpu npoBepke 6a30BbIX JUHUHI
MOXET COOTBETCTBOBATh TPEOOBAHWSIM, MPEABSIBIICMBIM K M3MEPUTEIHHBIM TTPUOO-
pam ypoBHs TouHocTH 1.

10.2.3.1. MorpewHoCTH U3MepeHun 3atyxauua u NEXT
Ha ocHoBaHUM ITapaMeTpoOB, MpUBeAeHHBIX B Taba. 108, TSB-67 ompenenser MaTeMa-
TUYECKYI0 MOJIETb OIEHKM TOYHOCTU M3MepeHuil TectepoB. CoriacHO el morpel-
HocTh n3MepeHus 3atyxanuss 1 NEXT moxer ObITh BbIpaxkeHa dhopmysioit 18 u dop-
MyJioit 19 COOTBETCTBEHHO.
Dsryxamme— B, FH201g[1410—4,,/10]; (18)
Anpxr=00,,0+201g[1+10—A,,/10+(10(NEXT, , =4, .,)/10+10(NEXT,, =4, 0/
10+10(10—A )/10+10(5-4,,,,)/10)0,5], (19)
rne NEXT, . — usMmepenHoe 3Hadyenue NEXT, a ocraibHble 0003HAYE€HUA aHATIOI MY~
HBI Tabx. 108.
MakcuMajbHbIe TOTPENTHOCTH u3MepeHns Tabmma 109. MakcuMaabHO HOIYCTUMBIC
3aTyXaHUs M TEPEXOAHOTO 3aTyXaHUsl B JUa- norpeiHocty ectepos CKC
xiaccoB ToyHocTu I 1 11
nazoHe 1-100 MI'n tecTepaMu KJIacCoOB TOY-

Hoctu | u Il nmpusenenst B Taba. 109. Ot mo- Hapaverp | Kiacc TouHoctn Tectepa
TPEIIHOCTU BBIYMCIEHBI 1O (opmyne 18 u I 11
dopmyne 19 ¢ yueTom 3aBucHMOCTER A, A3aryxamme | <1315 <11
D, pextr Dosyy M Dy, OT YaCTOTHI COTJIACHO

1ab1. 108 u mpu NEXT,  , paBHbBIM MHHH- ANEXT <34ab <1.6 16

MaJIbHO TOITyCTUMOMY JIJIST Kabesielt KaTeropuu
5 coracHo opmyie 9.

10.2.3.2. MorpewHOCTb U3MEPEHHUA AAUHDI

TpeboBaHUS K BEJIMUYMHE TTOTPEITHOCTHA U3MEPEHUSI JUTMHBI KaOeJIbHOTO CErMeHTa JITS
tectepoB CKC xiraccoB Tounoctu I u Il ykazansr B a6, 108. OgHako 3Tu TpeboBa-
HUS JaHBI 0€3 yueTa BO3MOXHBIX JOTIOJTHUTEIBHBIX OIIIMOOK, CBI3aHHBIX C HETOYHOC-
TBIO 33IaHUSI CKOPOCTU PACIIPOCTPAaHEHUsI CUTHAJIa 10 JAHHOMY KOHKPETHOMY Kabe-
710. TOYHOCTh OLIEHKM PacCTOSIHUS 110 hopmyiie 16 3aBHCUT OT ITOTPEITHOCTU 3HAHUS
BeanynHbl NVP u or tounoctu usmepenus T, . ¥V kaGeneit kareropuu 3 pasdopoc
3HaueHuil NVP pa3nuuHbix 00pa3iioB Kabest U OTAETbHBIX ITap OJHOrO Kabesst MOXeT
nocturath 5%. Y kabeneit kateropuii 4 u 5 pazdopoc NVP Heckonbko Hikxe. CoBpe-
MEHHBIE TECTEPHI COJEPXKAT B CBOEH BHYTPEHHEN MaMSITU 3JIEKTPOHHYIO TaOJIUILy CO

....................................m



3HayeHnSIMHA NVP 1719 BceX OCHOBHBIX THIIOB Kabejieil M ITO3BOJISIIOT II0JIb30BaTEIIO
yCTaHABJIMBATh 3TOT ITApAMETP CAMOCTOSITEIbHO. {7151 BBITIOJHEHUS OCIeTHEN orepa-
IIUU OCYIIECTBIISIETCS TIpeBapuTe/IbHAsI KAIMOPOBKA Ha KOHTPOJIBLHOM OTpe3Ke Kabe-
Jis1 3apaHee u3BecTHoU muuHbL. Ha Hem TecrepoM CKC m3mepsieTcsi BpeMsi MeXIy
HM3JIy4CHHBIM ¥ OTPaXKeHHBIM MMITYJIbCAMU U OOPaTHBIM IepecuyeToM 13 GopMyIsl 16
BeIUHCIIsIeTcd 3Hauenue NVP:

NVP=2L

/ (CxT (20)

‘Kabest mM) >

rae L, ¢, — UIMHA STAJIOHHOTO OTPE3Ka Kabes;
C — CKOpOCTh CBETa B BaKyyMe;
T, . — U3MEPEHHOE BPEMs MEXIY U3TyYEHHBIM ¥ OTPAKEHHBIM MMITYJIbCAMU.

KannbpoBKa HacTOATEILHO PEKOMEHIYETCS I CHIDKEHUSI IIOTPEITHOCTH U3Mepe-
HUS JUIMHEL. {7151 TIOBBINIIEHWST TOYHOCTH BBITIOTHEHUSI 3TOM MPOIIeAYPhl pEKOMEHAYET-
CsI MPOU3BOAUTH €€ Ha CErMEeHTE KabeJisl IJIMHOM He MeHee 25 M.

C poctom yactotel NVP mMeeT TeHACHIIMIO K YBeJIMYCHUIO. B 11e10M y olHOTO M
TOro ke Kabens B quara3one 1-100 MI'm NVP mMoxeT BapbHpoBaThcs B mpeaenax 5%.
DTO MPUBOIUT K MCKAKEHUIO 30HAUPYIONIETO UMITYIhca 1 B KOHEYHOM UTOTEe K I10-
IPEIIHOCTH ONpPEAEICHNsI MOMEHTA IIpuxoja oTpaxenHoro ummyibca (T, ). Eue on-
HUM (aKTOPOM, BIMSIOIIUM HA TOYHOCTb M3MepeHus T, , SABJIAETCA KOHEYHOE 3Ha-
YeHHe YaCTOThl BHYTPEHHETO 3aJalollero reHepatopa tectepa. OHa OmMpenessieT M-
HUMAJIbHBINA BPEMEHHON MHTEPBAJ, pa3inyaeMblil TecTepoM. YeM Bhblllle 3HAYEHUE ITOTO
napaMeTpa, TeM TouHee usMepenue T, .

TSB-67 Tpebyer usmepenust T, s Bcex yeTbpex nap. Beruncnenus mo gopmy-
ne 16 JOMXHBI IPOM3BOAUTLCA Il HaMMEHbLIEro u3 yetsipex T, . MakcumanbHas
IIMHA KaOess1, u3MepsieMasi TeCTepoM, JoJKHa ObITh He MeHee 310 M.

Kpome mepeuncieHHBIX (HaKTOPOB, OKa3bIBAIOIIMX HETIOCPEACTBEHHOE BIUSIHUE
Ha TOYHOCTh U3MEPEHUS AJTUHBI Kabelst, UMeeTCsl elle ONUH, KOTOPBI MOXET Mpu-
BECTU K COBEPIIEHHO HEOXUJAAHHBIM M HEBEPHBIM pe3yJbTaTaM HM3MepeHUil. DTo
BapuallMy BOJTHOBOTO COMPOTUBIIEHUS KabeIbHOro cerMeHTa. Kak yKa3bIBaioch BhILIE,
Ha yJacTKaX HEOTHOPOMTHOCTH BOJIHOBOTO COIIPOTHMBICHUSI BO3ZHMKAIOT OTPaXKEHUS
curHaza. [Ipu 70cTaTOYHO BBICOKOH YyBCTBUTEILHOCTH IIPUEMHIKA TeCTepa UMITYJIbC,
OTPAXEHHBIM OT MecTa TaKOW HEOTHOPOTHOCTH, MOXET OBITh NMPUHSAT 32 MUMITYJIbC,
OTPAXXEHHBII OT KOHIIA KaOeJbHOTO CEerMEHTa, U OLEHKA JUIMHBl MOXET OKa3aThCs
CYILIECTBEHHO MEHbIlIe (PU3UYeCcKOil JIMHBI JUHUU. Bo n3bexxaHue Takux OIIMOOK
tecrep CKC nmomkeH obecrneunBaTh BO3MOXHOCTh PETYJIMPOBKU MOPOTa YYBCTBU-
TEJLHOCTH IO MUHUMAJIBLHOTO YPOBHS, TOCTATOYHOTO TOJBKO JIsI TIpreMa OCHOBHO-
IO OTPaXXeHHOTO MMITYJIbCA.

10.2.4. UamepuTenbHOE U TecTUpylollee obopyaoBaHue

10.2.4.1. Buabl 060pyaoBaHUA ANA TECTUPOBAHUA INEKTPUUYEecKuX TpaktoB CKC
HiamepurenbHoe u Tectupymoliee obopynoBanue CKC Ha ocHOBe BUTBHIX Map MOXHO
MOAPA3AEIUTh Ha TPU OCHOBHBIE rpyniibl (puc. 200):

e cereBble aHanm3atophl (Network Analyzers);

» Ttectrepsl CKC (FTE — Field Test Equipment);

e OOBIYHBIE BJTEKTPUUYECKUE TeCTephl, uau MyabTUMeTphl (Continuity Testers).

CeTeBble aHAIM3ATOPBI (HE CJIEAYET MyTaTh UX C AHAIM3aTOPaMU MPOTOKOJIOB) Mpe-
CTaBJSIIOT COOOI 3TaIOHHOE U3MEPUTENbHOE 00OPYIOBAaHUE ISl JUATHOCTUKU U CEpP-
TudUKauu Kadenei u KabeJIbHBIX CUCTEM. DTO IPEIM3NOHHBIE KPYITHOTa0apUTHBIE U
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nJoporue (CTouMocThio 6osee 20
TBIC. JOJIJI.) TIpUOOPHI, TIpeIHa3-
HaveHHBIE TS UCITOIh30BAaHUS B
JlabopaToOpHBIX ycinoBusx. B ka-

Tecmupyiowee o6opydosaHue CKC

YeCTBE IIPUMEPa MOXHO IIPUBE-

cTi ceTelg)He aII)-IaJII/ISaTOprpKOM— aHgJ‘?IZ;Z?T’:)epr Tecmepbi CKC S"enfé"c’?#gﬁff “
manuu Hewlett-Packard — HP

4195A u HP 8510C. OGopymo-

BaHUE MOJ0OHOTO KJlacca MpuMe-

HSIETCS B LieHTpax cepTUudGrKaluy Kigggg;’i’l’e Mukpockatepb

M B HAyYHO-KCCJIENOBATEIbCKIX

nabopatopusx. Paccmorpenue Puc. 200. O60pynoBaHue JUIsl TECTUPOBAHUS
IPUHIUIIOB IIOCTPOEHUS U TEX- anekTpuueckoit moacuctemsr CKC

HUYECKUX 0COOEHHOCTE KOHCT-
PYKIIMU 3TUX TIPUOOPOB BEIXOIUT 32 PaMKU TaHHOM pabOTHI.

Tectepst CKC ObLIM pa3paboTaHbI CIICHIUAIBHO UIST JUATHOCTUKU U TECTUPOBAHMUS
CKC HemnocpeacTBeHHO Ha 00bEKTe MOHTaXa KaOeJbHOI CHCTEMBI (TO €CTh ISl BBI-
TIOJTHEHUST TaK Ha3bIBaeMOTO TosieBoro TectupoBaHus (field testing)). JlocrarouHo va-
CTO UX Ha3bIBAIOT KabenbHbIMU ckaHepamu (Cable Scanners). Tectepst CKC sBastioT-
Csl OCHOBHBIM MHCTPYMEHTOM TSI OTIepaTUBHBIX u3MepeHnit moacucteM CKC, peanm-
30BaHHBIX Ha OCHOBE BUTHIX TTap. DTH YCTPOICTBA ITO3BOJISTIOT TIPOBOANTH KOMIUIEKCHYTO
MPOBEPKY YeTHIpEXIapHbIX Kabeneil, nmuuuit kiaaccoB C u D mo cranmapry ISO/IEC
11801, a Tak xe KaHaja0B ¥ 6A30BBIX JUHUM, omnpeneiaeHHbIX B TSB-67, Ha cooTBeT-
CTBUE TpeOOBaHUSM KaTeropuit 3, 4 wiu 5.

DyIeKTpHIECKNE TECTEPbI, YUIN MYJIBTUMETPHI TIPEACTABISIOT COOO0I TTPOCTHIE, Ne-
IIeBble W ITUPOKO paclpocTpaHeHHBIe IPUOOPHI. I103BOJSIOT M3MEPSITh TTOCTOSTH-
HBI ¥ TIepEeMEHHBINM TOK W HAMpPSTDKeHHE, a TaKKe aKTUBHOE COIPOTHBJICHUE ITO-
CTOSIHHOMY TOKy. Haumbosee coBepllleHHBIE YCTPONCTBA 3TOW T'PYIIbI JOIMOJHU-
TEJIbHO KOHTPOJUPYIOT YacTOTy, €MKOCTh, TeMIIEepaTypy, IlapaMeTphbl MOJIEBbIX U
OUTIOJISIPHBIX TPAH3UCTOPOB U BBIMOJHSIOT HEKOTOpHIE Apyrue udmMepeHus. PaHee
OBLIM PACIPOCTPAHEHBI CTPEJIOUYHBIE aHAJIOTOBBIE BAPUAHTHI KOHCTPYKTUBHOTO MC-
MMOJTHEHUSI, B OOJIBITMHCTBE COBPEMEHHBIX MYJIBTUMETPOB BBIBOJ PE3YIbTATOB M3-
MEpPEeHUs MPOU3BOIUTCS B IUGPOBOM BHJE Ha XUIKOKPUCTALIMICCKUN WHIWKA-
TOp C 3aJHEN IMOACBETKOM. VX MPUMEHSIOT IS MPOCTEUIIMX MHMATrHOCTUIECKUX
MMPOBEPOK TUIIA OMPEAEICHUS OOPHIBOB M KOPOTKMX 3aMBIKAHUI B clIydyae OTCYT-
ctBus tectepa CKC. JJoctaTouHO MOAPOOHBIN 0030p (PYHKIIMOHAIBHBIX BO3MOX-
HOCTEIl COBPEMEHHBIX MOJIeJIeil UMIOPTHBIX ITUMPOBBIX MYJIBTUMETPOB MIPUBOIUT-
cs B cTatbe [88].

Kpome TmmepednciaeHHBIX BBIIIIEe YCTPOUCTB QYHKIIMM AUATHOCTHKY KaOeJIbHOM pas-
Boaku CKC MOryT BEITTOHSTHCS KaK ITOITOTHUTEIbHAS OIIUS HEKOTOPBIMUA MOJEIIS-
MU aHAJIM3aTOPOB ITPOTOKOJIOB. B KadecTBe mpuMepa yKaxkeM ycTporcTBo 68x Enterprise
LANMeter komnanuu Fluke.

10.2.4.2. Tectrepnbi CKC

10.2.4.2.1. O6wmue cBepeHUA U PYHKUHOHAAbHBIE BO3NMOXHOCTH

Tectep CKC sBisieTcsi OCHOBHBIM BUIOM TECTUPYIOIIETO U JUATHOCTUYECKOTO 000-
PYIOBaHMS U IIIMPOKO NMIPUMEHSIETCS Ha BCeX 3Tarnax co3nanus u skcruryatanuu CKC.
IIpencrasisier coboii jierkoe (Macca OOBIYHO MeHee | KI) U MOPTaTUBHOE YCTPOIi-
cTBO (Tabaputhl mopsiaka 20x10x5 cM) ¢ MUTaHUEM OT aKKyMYJSITOPHBIX Oatapeit
WIH OT CETeBBIX UCTOYHUKOB. EMKOCTh aKKyMyJIsITOpa MOJA0MPAETCS TAKUM 00pa3oM,
YTOOBI 00ECIIeUnTh NPOBEICHNE NU3MEPEHUII B TeUeHNEe OQHOIro pabouero gHs. Ham-
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60Jiee U3BECTHBIMU Ha POCCUICKOM PBIHKE Tpou3BoauTeassMu tectepoB CKC sBis-
1oTcst pupMbl Datacom Technologies, Fluke, Microtest, Scope Communication*® u
Wavetek. O01ime cBefeHUs O BBIITYyCKaeMOW MMU MPOIYKIIMU MPUBOISITCS B TaOJI.
112, B Ta6:1. 110 mpuBOAsTCS JaHHBIE O TMAMA30HE U3MEpPSIeMbIX ITapaMeTpOB U Be-
JIMYMHAM OIIMOOK.

CoBpeMeHHBIN YPOBEHDb Pa3BUTHUS AJICMEHTHOU 6a3bI MUKPOIJICKTPOHUKHU TTO3BO-
JISIeT MOOUTHCS BBHICOKOU CTENeHU aBTOMATU3allMU IIpoliecca MPOBEACHUST U3Mepe-
HUU ¥ MHTEPIIPETAllMU TOJIYYEeHHBIX pe3yJbTaToB. Bo Bpems obiiero tecra (pexum
Autotest) B TeueHME HECKOJBKUX CEKYH/ MIOCIEA0BATEILHO 0€3 BMEIIATEIhCTBA OIle-
paropa usMepsieTcst psii HEOOXOMUMBIX JIsI IPOBEPKU MMapaMeTPOB, Jaliee pe3ysbTa-
THI UI3MEPEHUI CPAaBHUBAIOTCS C TPEOOBAHUSIMU CTAHIAPTOB WJIN OTIPEICIEHHOTO Ce-
TEBOTO IPOTOKOJIA TIPU €T0 YKa3aHWUW B SBHOM BHIE W BBIMAETCS OTIET C OOIIUM
BBIBOIIOM T10 pesynbTaTaM TectupoBaHust B Buae JA/HET (Pass/Fail) (puc. 201).
PemnieHue o MpoxoXIeHWM TecTa MPUHUMAETCS TOJIbKO B TOM Cly4yae, eCclid BCe Tpe-
0OBaHMS CTAHIAPTOB OBLIM YIOBJIETBOPEHBI, & OTPUIIATEIbHBIN PE3YIbTAT BBIIAETCS,
eciau ObLT OOHApyXeH XOTsI Obl OAWH IapaMeTp, HE COOTBETCTBYIOIIUI HOopMaMm. B

Ta6mmua 110. [Tapamerpsl, KOHTpoJIUpyeMble coBpeMeHHBIMU TecTepamu CKC

N3mepsemslil napamerp Tunosoit Tunoas ITpumeuanue
JUHAMAYECKHH | TOTPENIHOCTD
JManason u3Mepelun
3aryxanue 0-50 nb ~1,5n1b J{nst 4 map HA TUCKPETHOM HaGope YacToT

B muanazoHe 1-100 MI'11 ¢ marom 1 MI'n
WM Ha (PUKCHPOBAHHOM Habope YacToT
(1,4, 10, 16, 20, 31,25, 62.5 u 100 MI'm)

IlepexoaHoe 2aTyxaHue Ha 0-60 nb ~1.5nb Brigaercs xyaiee 3HaU€HHE U3 BCEX
ommknem xonue (NEXT) IIIECTH BO3MOKHEBIX KOMOWHAIINI map Ha

IUCKPETHOM Ha0OpE 4acToT C IWarom
0,1 MI'n B auanazoxe 0,7-100 Mg

JUtnHa 3-1000 m Im + 4% + Jlns Beex nap. JIONOTHUTENBHO MOKET
MOTPCLIHOCTE OIPCACISATECS COCTOSIHUC NIAPEI HA
U3MEPEHHS A IbHEM KOHLE — PA30MKHYTa MU
NVP KOPOTKO3aAMKHYTA

Paz6poc 3a1epxeK — —
pacnpocTpaHeHus
CHTHAIIOB TTo napaM (Skew)

ITporepka NpaBHITEHOCTH — — [TpousBoAsTCS MIPOBEPKH HA OOPHIR,
Pa3BOIKY IIAp 110 KOPOTKO€ 3aMBIKaHHE, PEBEPCHPOBAHNE
KOHTAKTaM MOIYJILHOTO MIPOBOAHUKOB, IEPECTAHOBKY I1ap,
passema (Wire Map) paszaciicHIE ap U APYrue HECOOTBETCTBUS
BosiHOBOE cOnpoTHBIIEHNE 50-200 Om ~50mMm Jliist Bcex nap B auanasone 1-100 MTIig
(uMricaanc)
AKTUBHOE COITPOTHBIICHNE 0-10 kOm ~5% W3mepsercs collpoTUBIIEHHE Beex Iap 1o
ITOCTOSIHHOMY TOKY ey, To ecTh MPU KOPOTKO3AMKHYTHIX
LIPOBOJHUKAX Ha Jla)IbHEM KOHLIE
EMmkocTh 0-100 nd ~10 % Jlns Beex nap
[Iy™m, HaBeIeHHBII 0-3B — W3mepsieTcs cpeHUit YPOBEHE LIyMa

BHewHuM MU
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cllydyae OTPULATENLHOIO Pe3yJIbTaTa TECTUPOBAHUS  [AUTOTEST PASS
Ha 3KpaH JUCIUIeS BHIBOAATCA HAUMEHOBAHUS Na-  |ETTmGET PASS
Resistance PASS
paMeTpOB, 3HAYEHUSI KOTOPHIX BEIXOIAT 33 PAMKHM  |Length 307 Ft  PASS
o Delay Skew PASS
OIrpaHNMYCHUUN CTAaHIAapTOB. Attenuation PASS
KpoMe KOMITIEKCHOTO TECTHPOBAHMS C OOIINM pe- | Regyrn Leoss pass
synbtatoM B Bune JJA/HET TecTepsl MO3BONSIOT 3a- | EPper Sum NEXT pagd
MEpPUTb ¥ KaKoil-Tub0 OIMH KOHKPETHBIA mapameTp  |Pover, S BLrERT o PSS e
WY X€ X OTpaHMYCHHBIN TIepedeHb, KOTOPBIH Ipe- " Hemory * Page
BapUTEJILHO TOJDKEH OBITh B IBHOM BMJIE YKA3aH OIIe- ' '
paTopoM. Puc. 201. Bua skpaHa Tecrepa

Tectepst CKC Bcerma cocrosiT U3 ABYX YCT- HOCJIE BLIIOJTHCHIS IPOBCPKH

poiicTB — 6azoBoro 6yioka u nHxekropa (Injector). B mpouecce nposeaeHus usmMe-
PEHUIl MHXEKTOp MOIAKJIIOYAeTCS] K MPOTUBOIOJOXHOMY KOHILy TECTUPYEMOU NU-
Huu. Heo6XoAMMOCTh TaKOTO PElIeHUsT 00YCIOBIeHa TEM, UTO OOJBIIUHCTBO U3ME-
penuii u rectoB (3atyxanue, NEXT, pa3Bonka Imap 1o KOHTaKTaM MOJYJIbHOTO pa3beMa
U Ip.) TPeOYIOT BBIMMOJHEHUS OMpeNeIeHHBIX Ollepaliii Ha JaJbHeM KOHIIe JMHUM.
J71s1 u3MepeHust 3aTyXaHusI MHXXEKTOp M3JIydyaeT B Kabelb CUHYCOMIANbHBIN CUTHAI
OTIPe/IeICHHON YacTOThl U U3BECTHOM aMIUIUTYABI, a 0a30BbIN OJIOK MPUHUMAET €TO,
MPOITycKas 4epe3 y3KOIMOIOCHBIN MWIBTP ISl MOJABICHUS IIYMOB U MIOMEX, U U3Me-
psiet amruutyny. Bo Bpemst usmepenus tecrepom napamerpa NEXT mHx)ekTop Ha
JIaJbHEM KOHIIe obecrednBaeT COTJIacOBaHHYIO Harpy3ky. TSB-67 tpebyeT usaMepe-
Hus NEXT c 1Byx KOHIIOB Kabessi, T03TOMY HEKOTOPbhIE COBPEMEHHBIE TECTEPHI T10-
3BOJISIIOT HE MEHSITh MeCTaMU 0a30BBbIil OJOK M MHXEKTOP B MpPOIEcce M3MEpEeHUs
NEXT Ha BTOpOM KOHIIE Kabessi, 4TO CYLIECTBEHHO COKpalllaeT BpeMs MPOBEACHUS
TECTUPOBAHUS U TPYAO3aTPaThl (B 3TOM ciiyyae 0a30BbIii OJI0K U MHXEKTOP MEHSIOT-
csl MecTaMu He (pusnuecku, a GyHKIMOHAIBHO).

WMHXeKTop mepBBIX MOJeNIel TecTepoB OBLI MpemlHa3HauyeH IJIAaBHBIM 00pa3oM ISt
CO3MIaHUsI COTJIACOBAHHOM HArpy3kKu TeCTUPYEeMOU JIMHUU, YTO SIBJISLIOCH HEOOXOIM-
MBIM YCIIOBHEM ITOJYICHUS TOYHOCTU U3MepeHuii, TpedyeMoit TSB-67. B atom ciyuae
JAHHBIN OJIOK TIPeNCTaBIIsIET COO0I YMCTO MACCUBHOE YCTPOCTBO. CyIIECTBEHHOE pac-
mupeHne GyHKIIMOHATBHBIX BO3MOXHOCTEH TeCTEPOB BTOPOTO MTOKOJIEHUS JOCTUTAET-
cs Tiepenadeil YacTH BBITIOJMHSIEMBIX OTIepalliii Ha peaau3alldio B MHXEKTOp (TaK Ha-
3bIBAEMbINl WHXKEKTOP aKTUBHOTO THIIA). DTO TMO3BOJISET, B YACTHOCTHU, PE3KO YMEHbB-
IIUTh BpeMsl NpoBeleHUS u3MepeHHil. MHXEeKTOop aKTMBHOTO THUIIA IUTAETCS OT
HUKEJb-KaIMUEBOTO aKKyMYJISITOpa, B COCTaB KOMILJIEKTa ITpUOOpa BBOJUTCS BTOPOE
3apsiIHOE YCTPOKHCTRO.

OCHOBHBIMU 3JIEMEHTaMU 0a30BOT0O OJIOKA SIBJISIIOTCSI YIIPABJSIONIMIT KOHTPOJUIED,
MMaMSTh VTSI XpaHEHUST OTIEPAIIMOHHON CUCTeMBI, IIPOTPaMM U3MEPEHUI, MCIIOIb3YeMBIX
IpY pacyeTax KOHCTAHT, YIIPABJTIONIas KJIaBUaTypa v rpamIecKil KUTKOKPUCTAIUTH -
YECKMIA 9KPaH C TUIIOBBIM paspeliueHneM 128x64 Touku. DKpaH MCITOIb3yeTCs KaK IS
BBIBOJIa PE3YJIHTATOB U3MEPEeHUI B IUMPOBOM U TpadUyecKOM BUIE, TaK U IS Mpei-
CTaBJIeHUSI HA HEM KOHTEKCTHO-3aBUCHMOro MeHIo u help-noackasku. ITomapmsoiiee
OOJIBIIMHCTBO MOJIEJIEll TECTEPOB UMEIOT YEePHO-OEbIil 9KpaH, MOSBWINCH TAaKXKe Tep-
BbIe 00pa3libl TIPUOOPOB C IIBETHBHIM AuciuieeM. JJisi obecrieueHust paboThl B yCIOBUSX
TUTOXOM BUIMMOCTH TIPUMEHSIETCS TIOACBETKA pabovyero IMojsl SKpaHa.

BBoa HEOOXOAMMBIX YIIPABJISIOMIMX KOMAaH]T BBITTOTHSETCS C KJIaBHATYypHI, KOTOpast
nmeeT 12 andaBUTHO-1IU(GPOBBIX, HECKOJIBKO AOTOJTHUTEIBHBIX U (PYHKIIMOHAJIBHBIX
KHomoK. [Ipy 3TOM MOTYT NMPUMEHSITHCSI KaK OOBIYHBIE, TAK W TUICHOYHBIC KHOIIKM U
yIpasisiione MaHUyIsiTopbl. COOCTBEHHO IMPOIECC BBOJA BBHIIOTHSIETCS 1O MEHIO C
TIOMOIIBIO Kypcopa M 3alaHus OIpeAe/IeHHBIX MapaMeTpOB B SIBHOM BHIE, B HEOOXO-
IUMBIX CIIy4asiX MOXET MCITOJIb30BaThcs help-moackaska.
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B HekOTOpBIX MOJESIX TeCTEpOB 0A30BbIN OJIOK U MHXKEKTOP UMEIOT CPeACTBa IS
TOJKJIIOUEHUST MUKPOTEIe(OHHON TapHUTYPHl. DTO IMO3BOJISIET YCTaHABJIUBAThH CIIy-
JKeOHYIO CBSI3b MEXIy OllepaTopaMy Ha pa3HbIX KOHIIAX TECTUPYEMON JIMHUU, UTO Cy-
LIECTBEHHO YCKOPSIET MPOLIeCC TIPOBEACHNUS U3MEPEHUIA.

IMonxnioueHue tecTupye-

Moro KabeJst K 6a3oBoMy 0J10- e

Ky U UHXEKTOPY MPOU3BOAUT- R ey o —

CsI IO TPEM OCHOBHBIM CXeMaM

(puc. 202). IlepBas npenaro- = =

JlaraeT UKCUPOBAaHHYIO KOH- ———— iy s

durypauui M OCHOBaHa Ha
TOM, 4YTO, QHAJIOTUIHO CeTe-
BeIM agantepam Combo, Ha
pubope pacriojlaraloTcss HECKOJIBKO TUIIOB Pa3beMOB, OOBIYHO 3TO MOIYJIBHASI PO-
3eTka 1 poseTka Tuira BNC. B Hacrosiee BpeMsi TaKO¥ MOIXOJ CUMTAETCSI yCTapeB-
1M ¥ B HOBBIX MPUOOpax He UCIOIB3yeTCsI. BTopast cxema peanusyeT MOAYIbHYIO
KOHCTPYKIIMIO, KOTJa IMpY HeOOXOAMMOCTH Tepexoia Ha HOBBIM THI pasdbeMa ycTa-
HaBJIMBaeTCs CMEHHBIM Moaynb. KoHTposutep mprubopa aBTOMaTUIECKHU OTIO3HAET MO -
KJTIOYEHUE COOTBETCTBYIOIIETO MOJYJISI M BBIMOJIHSIET HEOOXOIUMBIE TEPEKITIOUSHUS
1 HacTpoiiku. JlaHHOe penieHre, B CBOIO OYepeab, U3BECTHO B JBYX Pa3HOBUIHOC-
Tax. [lepBasg U3 HUX OCHOBaHa Ha NMPUMEHEHUM BHYTPEHHETO CMEHHOTO MOIYJIS,
KOTOpHIN B pabovyeM IOJIOXKEHUU 1IEJTMKOM 3aKpHIT KoprycoMm npubopa. Bropas pasz-
HOBUIHOCTh TpEATNoiaraeT MpuMeHeHe BHEITHEr0 HaBeCHOTo Moayssi. I1omoOHbIi
pudOp HECKOJIbKO MeHee ylo0eH B paboTe, OAHAKO UMEET 3aMEeTHO MEHbIIINE rada-
PUTHI TIpU €r0 TIEPEHOCKE B CyMKe B HepabodeM cocTosiHuM. KpoMe JerkocTu amar-
TallMd K KOHKPETHOMY THUITy (PU3UYECKOU Cpeabl paccMaTpUBaeMble PEIIeHUS I0-
3BOJISIIOT JIETKO BOCCTAHOBUTH PabOTOCIIOCOOHOCTH TecTepa MpU M3HOCE KOHTAKTOB
MOJYJIBLHOTO pa3dbeMa B IPOIecce ero JIUTEIbHON IKCIUTyaTalluy MPOCTON 3aMeHO
BBIILIEAIIETO M3 CTPOsi Moayisi. M, HakoOHeIl, TpeTUil BapuaHT 3aKJIIOYaeTCs B HC-
MOJIb30BAaHNM BHENTHMX MpUCTaBOK. Hanbosee yacTo 3T0 KOHCTPYKTUBHOE pellleHNe
peanu3syeTcsl B TecTepax, KOTOpbIe MO3BOJISIIOT HapsITy C 3JEKTPUUYECKUMU TECTUPO-
BaTh U BOJOKOHHO-omnTtu4yeckue Tpaktel CKC.

OTtMeTuM, 94TO paboTa CO BCEMU TUITAMU CPEIbl BHITIOJHIETCS IO OMMHAKOBBIM TIpa-
BWJIaM. DTO CYIIECTBEHHO YITPOIIAeT Iporecc paboThl M OOYYEHMS oTepaTopa, a Tak-
K€ YMEHbIIIAeT BEPOSITHOCTh OLIUOKU.

PesynbTratsl TectupoBanus (500 1 Gosiee JIMHWIA) 3aMUCHIBAIOTCSI BO BHYTPEHHIOIO
MmaMsiTh Mpubopa U MOTYT OBITh CUUTAHBI OTTyIa 4Yepe3 IOCJeNOBaTeIbHbINA MOPT B
Buze (aifna mis XpaHEHUS Ha KOMITbIOTEpe, TIeYaTh Ha IMPUHTEpPE B BUIEC IIPOTOKOJIA
W3MEpeHUI 1 3aIMCU B CIICIMATN3UPOBAaHHYI0 0a3y maHHBIX. KpoMme coOCTBEHHO pe-
3yJIbTaTOB U3MEPEHUI (haiisl 00s13aTeTbHO CHAOXKAeTCs TaTON M BpeMeHEM ITPOBEICHUS
WUCTIBITAHUI, YCIOBHBIM HAMMEHOBAHUEM TPacChl M IPYIrOi TOMOJTHUTEIbHON MHGbOP-
Malfuei, obJierJyamlieil ero aHajaIu3 U UHTePIPETaIuIo.

Jnst obGerdeHust Tpoliecca HaCTPOMKY IMpuOopa B €ro BHYTPEHHEH IMaMsTH Xpa-
HUTCSI BCTpOCHHAasI OMOIMOTeKa ImapaMeTpOB OCHOBHBIX TUIOB Kabeneir. Kpome toro,
T10JIb30BaTENIb UMEET BO3MOXKHOCTD ITOTIOJTHEHUS 3TOW OMOJIMOTEKM B ciiydae paboTHI ¢
KabeJsiMUA, KOTOPhIE He BXOISIT B UCXOMHBIN IepeUeHb.

Puc. 202. Texuuueckue peuieHust MO COMIACOBAHUIO
C TUIIOM CpeJIbl TIepenadn

10.2.4.2.2. KoHTpoaupyemble napamMeTpbl U BbIMOAHAEMbIe PYHKUMH
IITaTHBIMM TeCTHPYEMBIMU TapaMeTpaMmu coriacHo TSB-67 sBisiorcs:
* IIpPOBEpKa CXEMBl Pa3BOIKMU;
e DJJIeKTpUYecKad UIMHA;
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*  3aTryxaHWue; Tabauua 111. ITorpemrHoCTH M3MEpPEHUN HEKOTOPBIX

o« pexmumua NEXT. Mozeneil coppeMeHHBIX TectepoB CKC

ITorpenHoOCTh M3MEPEHHST CO- yposust 11
BpemeHHBIX TecTepoB CKC Bemy- Moenb dupma- [MorpemHocTh
IIUX TTPOM3BOIUTENIEH 060pyIOBa- IPOM3BONUTEH u3Mepenus, 16
HUS 3TOTO KJlacca OOBIYHO YIOB- 3aryxanns| NEXT
nerBopsieT TpeboBanmaM TSB-67 iy -t Tep 67 ) 1.7
¢ CYUICCTBEHHBIM  3aMACOM  Ip. o Scanncr+ | Microtest 0,3 0,5
(Tabm. 111).

Kpome ocHOBHbIX mapamerpos | WireScope 155 |Scope 0.8 0.5
TaKKXe KOHTPOJUPYIOTCS: Communication

+ compoTuBieHHe mocTogH- |LT-8100 Wavetek 0.6 1,6

HOMY TOKy. M3MepsieTcs 1o

ety (KOpoTKoe 3aMblKaHME Ha JaJibHEM KOHIEe) U obecrieumBaeT 3ddex-
TUBHYIO IIPOBEPKY OTCYTCTBHST OOPHIBOB ITPOBOTHUKOB 1 KaUyeCTBa 3a/1€]TKN KOH-
TaKTOB;

Tab6muna 112. OcHoBHble TapaMeTpsl TecTepoB CKC yposas 11 [89]

Monens N3mepsiembie Makcn- Bpewms Bosmox-  [Kom-Bo n| Bpems pa6o-
NapaMeTpeL: Maielidd | BBIION- | IIOCTBb ABYX- TUID | TBI IPU NOI-
recrupye- | HeHusl | KaHallbHOI'O | Garapeil | HOM 3apsiuKe
Mag 4acTo-| aBTo- TecTHpO- |mmTaHus | Oaraped,
Ta, MI'y | Tecra, ¢ BaHUA q
Datakom Textron
LANCcat A,AC,FC,LLL,N, 250 20 Ha NiMg 12
System 6 NC, PA, PF, PN, R,
RL,V,W
LANCcat A,AC,I,L, N, NC, 100 20 Ha NiMg 12
System 5 PN,R,V,W
Fluke Corp.
DSP-4000 A,AC.C, FC,I,L, N, 350 10 Ja NiCd 10-12
NC, PA, PF, PN, R,
RL,V,W
DSP-2000 A, AC,C,ILL, N, NC, 155 20 Ja NiCd 10-12

PN,R,RL, V. W

Microtest Inc.

OMNIScanner |A, AC, FC, L, LR, NC, 300 27 Ja NiCd 10
8222-XX PA,PF,PN,RL, V. W
PentaScanner- (A, AC,C,L,L,LR, 100 21 Ha NiCd 8

350 8180-XX |[LT,N,NC,RL, W
Hewlett-Packard/Scope Communication
WireScope 155 |A, AC, AR, FC, I, L, 160 13 Ha NiMg 8
N. NC, PA, PF, PN,
RL,V,W

Wavetek Wandel & Goltermann
LT-8000 A,AC,C, FC, N, I, L, 100 10 Ja NiCd 12
NC, PA, PF, PN, R,
RL,V,W

LT-8155 A,AC,C,FC,N, I, L, 155 10 Jla NiCd 12
NC, PA, PF, PN, R,
RL,V,W

A — 3zaryxanme, C — emkocth, | — ummnemanc, D — compoTuBieHUE MMOCTOSHHOMY TOKY,
L — pmuna xa6enst, N — mymsl, NE — napametp NEXT, PS — power-sum NEXT, V — mapamerp
NVP, W — pasBonka map
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e eMKOCTh Iap NMpoBOXHUKOB. CHUIbHOE OTKJIOHEHHWE OT HOMHWHAJA CBUAETEIThb-
CTBYeT O HEKAaueCTBEHHON 3ajieJIKe IIPOBOJOB B BUJIKAX M PO3ETKaX pa3beMOB U
0 HEIOITyCTUMO CHJILHOM PacTSIKEHHMH Kabessl B Ipollecce IMPOKIaIKu;

* BOJIHOBOE CONPOTHUBIIEHUE;

e CTPYKTYpHBIE BO3BpaTHbIe ToTepu (mapameTrp SRL);

e 3aJiepxXKa CUTHAIA;

*  YpPOBEHB JJEKTPUUECKOTO IITyMa, YTO ITO3BOJISIET KOHTPOJIUPOBATh YPOBEHb Ha-

BOJIOK OT BHEITHUX MCTOYHUKOB.

W3BectHa Ttakke ¢yHkuus gokaropa NEXT, npu peanuszanuuu KOTOpoll Ha 9KpaH
nucIIiest ipubopa BRIBOAUTCS Tpaduk 3aBucuMocTu paktniaeckoit BemmanHbl NEXT
B JTaHHOI KOHKPETHOW TOYKe OT paccrossHus. Hanmume paHHOI QyHKIMU BechbMma
TOJIE3HO MPU MOUCKE PA3TUYHOIO POJa HEUCIPABHOCTEM.

TTonp3oBaTeNlb UMEET BO3MOXHOCTh BHIOOpA TTOTHOM MJIM COKpAIllEHHOM ITporpam-
MBI TECTUPOBaHUsS. B TociemHeM ciydyae B SBHOM BHJE YKAa3bIBAIOTCSI TECTUPYEMBIE
ImapaMeTphbl.

BosbIIMHCTBO MOJIEIell TECTEPOB OCYIECTBIISIET TPOBEPKY KOHTPOJIMPYEMBIX Mapa-
MeTpoB 110 yacToThl 100 MTI'1. Mmerorcs Takke TpUOOPHI C paCIIMPEHHBIM YaCTOTHBIM
nurarnazoHoM 1o 160 MI'm (momes WireScope-155 kommmanuu Scope Communication)
u maxe mo 350 MI'n (Penta Scanner 350 kommanuun Microtest 1 DSP-4000 xommmanumn
Fluke). B cBsI3u ¢ oxuparomuMmcss B Oamkaiilliee BpeMs IIPUHSATHEM O(QUIIMATIbHBIX
JTOKYMEHTOB, PETIAMEHTUPYIOLIUX XapaKTePUCTUKU IIEKTPUUECKUX TPAKTOB KaTero-
puu Se u 6, clenyeT OXUIATh MOSIBJICHUS OOJBIIIOTO YKCIa MOJMENIeH TECTEPOB C pac-
IIAPEHHBIM YAaCTOTHBIM AMAINAa30HOM UM YBEJIUYEHHBIM IMEPEYHEM KOHTPOJIUPYEMBIX
nmapaMmeTpoB. BeposiTHO, 110 aHaIOTUM € CYIIECTBYIOIIMMU MPpUOOpaMU 3a HUMHU 3aKpe-
nuTcs HazBaHue TectepoB ypoBHs Ile u II1.

Crangaptel CKC 3amaor mapameTpsl KaOeJIbHOTO TpaKTa, MCXONs U3 HaWXYAIIEro
ciaydasi. HekoTopble pa3HOBUIHOCTH CETEBOM aIlllapaTyphl 3a CUeT BhIOOpa Map ¢ Hau-
6oapuuM 3HaueHueM NEXT mo3BosSIIOT MOJMyYUTh CYIIECTBEHHO JIyUIIIE XapaKTepuc-
TUKU, KOTOpble (DOPMAIBHO HE MOTYT OBITh MOJTYyYEHBl Ha KaOeJIbHOM TPaKTe KaTero-
puu 5. 1151 MpoBepKX BO3MOXHOCTH MCTIOJIb30BaHMS TAHHOTO KOHKPETHOTO TPaKTa JAJIsI
Tepeaayy CUTHAJIOB CETEBOI alapaTyphl TECTEPHI IIPOBOAAT M3MEPEHMS 3HAYCHUH 3a-
Tyxanusi U napamerpa ACR B ToM 4acTOTHOM Auamna3oHe M ISl TeX KOMOMHAIIMI Tmap,
KOTOpPBIE HEOOXOIUMBI JIJIs1 oOecTieueHrsT paboThl KOHKPETHOTO MpuiioxeHust. [Ipu BbI-
TMOJTHEHUM TaKUX U3MEPEHUI BCe HACTPOUMKMU BBHITIOJIHSIOTCS] TECTEPOM aBTOMATHUYECKH,
3a OIIEPATOPOM OCTAETCS TOJIEKO yKa3aHMe Ha3BaHMS IPOTOKOJIA M3 MEHIO.

OGnerueHue co3manus U Tekyiei skcruryatannmu CKC mocturaercst BBeAeHUEM B
TepevYeHb OITePaIrii, BHITOIHSIEMBIX HEKOTOPBIMU MOJIEJISIMU TeCTEPOB, (DYHKIIMI Tpac-
CUPOBKHU U ouc-JoKaTopa.

ITpu peanuzanuu GYHKIIUM TPACCUPOBKU TECTEP U3TydaeT B Kabesb CIeIuaTbHbII
TECTOBBIN CUTHAJ, KOTOPHIN yIaBIMBAETCS JIOKATOPOM IIPU €ro HaXOXIEHUU HaJ Ka-
6eeM. DTO IaeT BO3MOXKHOCTDH OTCICIUTh MECTO ITPOXOXACHUS M Tpaccy Kabemist mpu
€ro CKPBITOI IPOKJIAIKe.

DyHKIMS 0(uc-IoKaTopa MO3BOJISIET CYIIECTBEHHO YCKOPUTH IIPOIECC BOCCTAHOB-
JIeHUsT KabeJbHOTO XXypHaJja B cllydae ero yTepy Ui MOTepy aKTyaabHOCTHU. JJist 9TOro
B PO3€TKHU Ha pabOYMX MeCTaxX BCTABJISIOTCS CIIEIIMAIbHBIE BCTABKU, CO CTOPOHBI KPOC-
COBOI1 BKITIOUaeTcst 6a30Bbiit 0710K. [Ipu 0OHapy:KeHUU Ha TPYTOM KOHIIE TUHUU BCTaBKU
Ha 9KpaHe IMpuOopa BEICBEUMBAETCS €€ HOMED.

10.2.4.3. MuKkpocKaHepbl
OOBIYHBIN KaOeIbHEINM CKaHEep IIPEACTaBIsSIeT COO0M CIOXHOE M TOCTATOIHO JOPOroe
YCTPOMCTBO CTOMMOCTBIO B HECKOJIbKO THICSIY JIOJIJIApOB (THIIOBOI pa3dpoc IleH Ha
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POCCHUIICKOM PBIHKE IO COCTOSIHMIO Ha cepeauHy 1999 roma coctaBisier oT 3 1o
7 THIC. OJUI. B 3aBUCUMOCTHU OT MoAM(UKAIIMUA 1 KoMIUIekTauu). Ero neixecoobpas-
HO TIPUMEHSTH B Ipoliecce CepTU(UKAIMOHHBIX UCITBITAHUI pa3INnIHBIX KabeIbHbBIX
Tpacc, a Takke BO BpeMsI ITOVCKa 1 JIOKAIU3aIlluy HeUCIIpaBHOCTEeM. 3amadn TeKyIeit
nuarHocTuku TpakToB CKC MoOXeT BBHIIIOJIHUTH Oojiee MPOCTO HMpUOOp, KOTOPHIM
YacTO Ha3bIBAIOT MUKPOCKAHEPOM. 3a CUET CYIIECTBEHHOTO COKpalleHUs (yHKIINO-
HaJIbHBIX BO3MOXHOCTEM 3TO YCTPOMCTBO MMEET 3HAYMUTEILHO MEHBIIYI0O CTOMMOCTD
(o6pryHO B auamazoHe 300-500 moiut.) u Jiydinmme mMaccorabapuTHBIE MoKasaTeaun. B
MepedYeHb KOHTPOIUPYEMBIX ITapaMeTPOB BKIIIOYAIOTCS MTPOBEPKA HENPEPHIBHOCTH U
MPaBUIILHOCTY Pa3BOJKHU, a TaKXke JUTMHBI TpakTa. B cocTaB peanu3yeMbix hyHKIIMI
MOXET BXOAUTh TakxKe GyHKIUS oduc-mokaropa. MUKpockaHep KaK M3MEpUTEb-
HBIA IIpUOOp IO3BOJISIET:

¢ obecneunTh HOpMaJIbHYIO 3Kcrryaranum CKC;

e TIPOM3BECTU €€ pacIIMpeHHe Ha YPOBHE OpTaHU3aIMU HECKOJbKUX IOTIOJHU-
TEJILHBIX KaOeJIbHBIX Tpacc 03 HeMeIICHHOTO IIPeIOCTaBICHNS X Ha cepTUudur-
KallWIO ¥ BBIJAYY FapaHTUU OT MIPOU3BOIUTEIIS.

Hawubosree m3BeCTHRIM B HAIllel cTpaHe IMPUOOPOM MAHHOTO KJlacca SIBJISICTCS YCT-

poiicTBo Microscanner ¢pupMsl Microtest.

10.2.5. Apyrue ycTpolcTBa ANl TECTUPOBaHMSA
3aneKTpuuecKo noacucrembl CKC

10.2.5.1. PepneKTomMmeTpbl ANA INEKTPHUECKHUX Kabenen

Ipunnun peiictBusa pediiekToMerpa Bo BpeMmeHHOo# obmactu TDR (Time Domain
Reflectometer) ocHOBaH Ha aHaJIM3e CUTHAJA, OTPAKEHHOTO OT Pa3IUYHBIX HEOTHO-
POMHOCTEH B IMHUU MPU €€ 30HAUPOBAHUU MOIIHBIMU UMITYJIbCAMU TOKA HEOOJIBILION
JUTUTEIbHOCTH.

DJleKTpUuecKasi BOJIHA, BO30yxgaeMasl B TECTUPYEMOM JIMHUM MMITYJIbCHBIM T€He-
patopoM pedIeKTOMETpa, IPU PACIIPOCTPAHEHUM B JMHUM OTPaXaercss B 0OpaTHOM
HanpapJIeHUMU OT BCEX TOYEK HEONHOpOoXHOcTei. Ilpu 3TOM aMIuUTyga OTpaK€HHOMN
BOJIHBI MPONOPIUOHAIbHA U3MEHEHUIO BOJTHOBOTO COMPOTUBIIEHUSI B HEOIHOPOIHOC-
2) TU JIUHUMU. AHAIU3AaTOP NMPUEMHUKA KOH-

TPOJIUPYET KaK MOMEHT MPUXO/Ia OTPAKEH-
JL HOTO CUTHAaJIa, TaK U U3MEHEeHUE ero $hop-
MBI BO BpeMeHHU. Pesynprat paboThl
AHAJIM3aTOPa MOXET IIPENCTaBJIATHCS Ha
JvcIuiee B rpauyeckoM BUE TaK Ha3bI-
BaeMoil pedieKTorpaMMbl WU Xe B Ta0-
JnyHOi opMme. [IOTIOITHUTENBHO TI0 Bpe-
5) U MEHU 33J€PXKKU MEXAY 30HAUPYIOLLUM U
TPUXOISIILIUM UMITYJIbCOM PaCCUMTHIBAET-
Cs1 pacCTOSIHME 10 HEOZHOPOLHOCTH, 3HA-

L YEHUSI KOTOPOTO BBIBOISITCSI HA DKpaH.
B ciiyuae eciiv conpoTuBiIeHUE HArpy3-
KU PAaBHO WIH X€ OYE€Hb OJU3KO K BOJTHO-
% BOMY COIIDOTHUBJICHUIO Ka0eJisl, OTpaXXeHUe

0)

r)

OTCYTCTBYET U Ha pedeKTorpaMMme UMe-
€TCA TOJbKO 30HIUPYIOIUUNA MMIIYJILC.
.. WMmynbe, OTpaXe€HHBI OT TOYKU C UM-

pediexTorpamMm SIEKTPUIECKUX Kabeaet:
a) 06pBIB; 6) KOPOTKOE 3AMBIKAHHE; IE€JaHCOM BBIIIE BOJHOBOTO, UMEET II0-
B) 1e(eKThl; I) aKTUBHASI HArpy3Ka WM aHTeHHa JIOXWTEJIbHYIO IIOJISIPHOCTh, TOTAA KaK IpH

Puc. 203. OcHOBHBIE BapyaHTHI
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OTPaXEHUSIX OT TOYKM C UMIIEJJAHCOM HUXE BOJHOBOTO IMOJSIPHOCTb OTpUIlATENIbHAS.
ITo amIIuTY/ie MMITYyJIbCa OTPAXXEHUSI MOXHO CleJaTh TaKXKe BBIBOA O TOM, 3aMKHYT
WA pa30MKHYT KOHell Kabensi. B ciiyyae Harpy3ku kabesst Ha aKTUBHOE YCTPONCTBO
WJIM aHTEHHY UMITYJIbC OTPaXKeHUsI MOXET UMETh 0oJiee CIOXHYI0 S-00pa3Hyio popmy.
C sddexkroM nckaxeHus: GOpMbI UMITYJIbCa, OTPAXKEHHOTO OT aKTMBHOW HArpys3Kwu,
yacTo ctajgkuBaioTcs MoHTaxXHUKU CKC, KoTopbsle B IIpoliecce TeCTUPOBAHUS CIEIST
3a TeM, YTOOBI K PO3eTKe He ObLIa MOJKII0UeHa paboyast cTaHIus Moab3oBates. [1pu
HapyIIeHUU 3TOTO YCJIO0BUS KaOEJbHBII CKaHEep YacTO BbIAAET NOKAa3aHUS AJIUHBI, KO-
TOpbIE MHOT/A OTJIUYAIOTCS OT (haKTUUECKUX B HECKOJIBKO pas.

Hanuue rpacdhuyeckoro MHAMKATOPA MO3BOJISIET BRIMOJTHUTH KOMIUIEKCHBIN aHAIN3
Bcex HeomHopomHocTell Kabens. [Ipubopsl ¢ 1M pPOBBIM MHIUKATOPOM YacTO peaju-
3YIOTCS B BUJE U3MEPUTEJIEH JUIMHBI WJIM XK€ MCTIOJNB3YIOTCS IS TIOUCKA TIPOCTEMIITNX
HEUCIIPAaBHOCTEN.

PednexroMerprl 111 saeKTpUYecKUX Kabeaell HallId JOCTATOYHO IIMPOKOE MPU-
MEHEHHE B CETSX TOPOACKON M MEXIYropogHou cBsizu. M3-3a TpyaHocTell aHanu3a
HAYaJIbHOTO y4JacTKa OHU 3(P(EeKTUBHBI TOJBKO B IpOIECCe TECTUPOBAHUS Kabenei
MAarYCTPaJIbHBIX TIOJCUCTEM U MMOITOMY HE TOJYYMIIU IIMPOKOTO PacIpOCTpaHEHUS B
texHuke CKC. I1pu TecTMpoBaHUU TOPU3OHTAIBHOM MOACUCTEMBI UX POJIb JOCTATOU-
HO YCITELITHO BBITIOJHSIIOT KaOeJabHbIE CKAaHEPhI, BCE MOAEIU KOTOPHIX B OOJIbILIEM WU
MEHBIIIEM 00beMe peanu3yioT GyHKIIMU pedieKToMeTpa.

TexHnvyeckue xapakTepUCTUKU Pe(IeKTOMETPOB ISl DJIEKTPUUECKUX Kabenei, 10-
CTYITHBIX Ha POCCUMCKOM PBIHKE, MOXHO HaiiTu B ctaThe [90] m MmoHorpaduu [91].

10.2.5.2. YcTpoicTBa AAA NPOBEPKU Pa3BOAKM

DT yCcTpoiicTBa, Ha3blBaeMble B HEKOTOPBIX IMyOJUMKALMSIX KaOEJIbHBIMU TeCTepaMM
[92], mpenHa3HaYeHBI WIS BHITIOJTHEHUS MPOCTEHIIINX ITPOBEPOK HA YPOBHE KOHTPOJIS
MPaBWIBHOCTY Pa3esIKA OTACIBHBIX IIPOBOIOB Kabelss M3 BUTHIX ITap, OTCYTCTBHS 00-
PBIBOB ¥ KOPOTKHUX 3aMBIKaHWI ITPOBOTHUKOB. Ha ImpaKkTuKe MCIIOMB3YIOTCS IJIST KOH-
TPOJISI KaK OTAEIBHBIX COCTMHUTETHHBIX 1 OKOHEUYHBIX ITHYPOB, TaK U MEJIMKOM CMOH-
TUPOBAHHBIX JIMHUA.

YcTpoiicTBa KOHCTPYKTUBHO BBITIOJTHEHBI B BUjIe HEOOJBIIIOTO KAPMAHHOTO TIPU-
O0opa ¢ OGaTapeitHbIM MUTaHUEM. Ha KopIlyce mpeaycMaTpuBaeTCs HECKOJIBKO THE3
PO3ETOK BOCHBMUIIO3UIIMOHHBIX MOAYJIBHBIX Pa3beMOB, OJMH M3 KOTOPHIX SBIISICTCS
OIIOPHBIM, a OCTaJbHbIe — pabOYMMU M COOTBETCTBYIOT KOHKPETHOM CXeMe pa3-
Bojnku. Hambosee 9acTo MpUMEHSIOTCS TpU pabodyMX THe3[a: JUISI CXeM pPa3BOJIKU
USOC, T568A u T568B. MHorma ycTpoiicTBa ISt IPOBEPKHU BEIITOIHSIIOTCS CIIEIIN-
aTM3UPOBAHHBIMU UM TMO3BOJISIIOT KOHTPOJUPOBATh TOJBKO OIHY CXeMY Pa3BOIKM.
PesynbTaThl TeCTUPOBAHUS OTOOPAXKAIOTCSI CBETOAMOAHBIM MHAUKATOPOM. B Heko-
TOPBIX MOJIEJISIX TTOKa3aHMUsI ONITHYECKOTr0 MHIANKATOPa AYOIUPYIOTCA aKyCTUIECKIM
HW3BeIIaTeNIeM.

BoBIIMHCTBO M3BECTHBIX MOJIEIE YCTPOMCTB pacCMaTpUBAeMOTO BUIA pacCUUTAa-
HBI Ha paboTy ¢ KabeTbHBIMU U3IEIUSIMU U3 YeThIpexnapHbix kabesneir UTP. Ycrpoii-
ctBo SLT-3 (33.D0020), ucrioias3yeMoe B cocTaBe KabenbHoi cuctembl Mod-Tap, mo-
3BOJISICT KOHTPOJIMPOBATh Takxke u3aenus u3 kabeneit S/UTP. Ornuuaercst Tem, 4to
TOTIOJTHUTEIFHO MPOBEPSET IEJIOCTHOCTh dKpaHa.

M3BeCTHBI TaKKe YCTPOMCTBA pacCMaTPHUBAEMOTO Kilacca ¢ pacHIMpeHHBIMU (yHK-
IIMOHATBHBIMU BO3MOXHOCTSIMU, KOTOPHIE TIO3BOJISTIOT IIPOM3BOIUTH U3MEPEHUS 00JTh-
1IIeT0 KOJIMYECTBA MTapaMEeTPOB U OCYIIECTBISATH 00JIee TOUHYIO MHTEePIIPETALINIO TTOJTY-
YEeHHBIX pe3ysbTaToB. B KauecTBe mpumepa ykaxem mpubdop tuna KARPi HeMenkoii
komnanuu BTR. B yurciio 1onmoHUTENBHBIX TIPOBEPSIEMBIX TTAPAMETPOB 3TOTO YCTPOIi-
CTBa BXOJIT:
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e CUTHAJIU3AIMS HAJIMIUS Ha KaXIOW M3 XWJI ITOCTOPOHHETO ITOCTOSTHHOTO Ha-
TIPSDKEHUSI ¢ YKa3aHWEM €ro IOJISIPHOCTH;

e mnoaaepxka GyHKIUNA oduc-I0KaTOpA.

WNHnukaTopHBIMU 371eMeHTaMu ciryXaT 10 cBeToanomoB (IeBITU KPAaCHBIX 110 OTHO-
MYy Ha KaXXIbIil IPOBOJA M DKpaH, a TAKXKE OJWH 3€JICHBIN, NCIOJIB3YeMbIi JUISI CUTHA-
JIN3aIIMY BBHITTOJTHEHUS TIPOLIEyp M3MEPEHUs] U MX 3aBEpIICHUS), a TAKXKe CEMUCEr-
MEHTHBIN MuppoBoi MHAUKATOp. Hammuue mociaegHero B KOMOMHAIIMY C KJIaBUIIEH
TepeKITI0UeHUSI TTO3BOJISIET, BO-TIEPBBIX, Cpa3y Xe yKa3bIBaTh Ha XapaKTep OOHapyXeH-
HOI HEUCIIPaBHOCTU M, BO-BTOPBIX, AHATU3UPOBATh KOMILJIEKCHBIE OIMOKU.

10.3. TectupoBaHue
BOAOKOHHO-ONTHYECKOM nmoacucTtembl CKC

10.3.1. O6beKTbl TECTUPOBAHUA U KOHTPOAMpYEMble napamMeTpbl

B nepedeHb TeCTUPYEMBIX BOJIOKOHHO-ONITUIECKUX JIEMEHTOB BXOJISIT:

e Kabemu. TpeboBaHUsI CTAHAAPTOB K ONTUYECKUM XapaKTePUCTUKAM BOJIOKOH Kabe-
neii, npuMensieMblx B CKC, nansl B maparpade 4.1.2. TectupoBanue kabeieit mpo-
U3BOAMTCSI HEIOCPENCTBEHHO Ha KaTyIIKaX WM OapabaHax Ha 3Talle BXOIHOTO
KOHTPOJIS Tiepel HadaloM MPOKJIAAKU. B 3aBUCHMOCTH OT TPYAOEMKOCTH TIPOKIIAI-
KU TeCTUpPOBaHUE Kabesieit U X BOJOKOH MOXET OBITh BHIOOPOUHBIM WJIU TTOJHBIM.
Jliist kabeseit, MpoKJIaabIBaeMbIX BHYTPH 3IaHUI, MOXHO IIPUMEHSITh BRIOOPOYHBII
KOHTPOJIb, JUIS KabeJieil BHEITHEM MPOKIaAK HACTOSATeIbHO pekoMmeHayetcs 100%
BXOIHON KOHTPOJb BCEX BOJOKOH.

¢ Pazbembl. TpeboBaHMS CTaHAAPTOB K 3aTYyXaHUIO ONTUYECKUX Pa3beMOB IIPUBEE-
HHI B mtaparpade 4.2.1. BxogHoli KOHTPOJIb pa3beMOB Iepel UX MOHTAXKOM MOXHO
He TIPOBOJIUTh, OAHAKO HEOOXOAMMO KOHTPOJIUPOBATh YPOBEHb BHOCUMOTO 3aTyXa-
HUSI YCTAHOBJIEHHOTO pa3beMa.

* Hepa3bemHble cBapHble WM MeXaHWYECKHe ONTHYECKHe coeuHuTe . BHyTpu 3manuit
Heo0s13aTeIbHO KOHTPOJIMPOBATh YPOBEHD 3aTyXaHUsI, BHOCUMOTO KaXKIbIM YCTAaHOB-
JICHHBIM COEIUHUTENIEM ONTUYECKUX BOJIOKOH. 3aTyXaHHe ONTUIECKHUX COSTUHUTE-
JIeld, ycTaHaBIMBAaeMBIX BO BHEIITHUX ITPOXOIHBIX U Pa3BETBUTEIbHBIX My(dTax, He00-
XOAMMO KOHTPOJIUPOBATH CPa3y MOCe UX MOHTAaXa Mepej repMeTu3anuein MyQr.

e Jlunnu cBsizu. BOJIOKOHHO-ONTUYECKUE JIUHUU CBSI3U MPEACTABISIIOT OO0 CMOH-
TUPOBAaHHBIE ONITUYECKUE JIMHUU, BKIIIOYAIOLINE B ce0s1 Kabeslb U BCIO COMYTCTBYIO-
1Iy10 KabeapHylo apMaTypy (MydTbhl, pa3beMbl, ONITUYECKUE COSAUHUTEIN U T.1I.),
KpPOMe OKOHEUYHBIX ITHYpOB. TeCTUpOBaHNE ONTUIECKMX XapaKTEPUCTUK JTMHUIA CBSI-
31 TIPOM3BOJMTCSI HA 3Talle IPUEMO-CIATOUYHBIX UCITBITAHUN KaOeTbHOI CUCTEMBI,
a Takxe B cllyyae MpoOJieM CO CBSI3bI0 HA dTalle dKCILTyaTalluu.

e Kananpl. Kanan npencrasisier cob60ii BOTOKOHHO-ONTUYECKYIO JTUHUIO C OKOHEY-
HBIMU COEAMHUTEIbHBIMU ITHypaMu. ONTUYECKNE mapaMeTphl KaHajla XapaKTepu-
3YIOT €r0 KauyecTBO OT pa3beMa J0 pa3beMa. TeCcTUpoBaHME KaHaya IPOBOAUTCS B
ciyJae MMpo0JieM CO CBSI3BIO Ha dTale IKCIUTyaTalluu.

TeneKoMMyHUKAIIMOHHAST CUCTeMa, O00OpydOBaHME KOTOPOU HCIONAb3yeT B Kaue-
CTBE CpeJibl Nepeiaul BOJIOKOHHO-ONTUYECKU Kabesb, cornacHo crannapty ISO/IEC
11801, BwImessieTcsl B MPUJIOXKEHMST ONITUYECKOTO Kiacca. [IpuioxxeHnsT ONTUIECKOTO
KJ1acca XapakTepU3YIOTCSI BBICOKON U OYEHb BBICOKOI CKOPOCTbIO OOMEHA JaHHBIMU,
TO €CTh TAaKTOBBIE YACTOTHI IIepeaaBaeMbIX CUTHAJIOB paBHBI Wi mpeBbiaT 10 MI'm.
Ha ocHOBaHMY JOCTUTHYTOTO Ha CETOMHSIIHUN JeHb YPOBHSI TEXHUKU CUUTAETCS, YTO
npu xapakTepHbix 11 CKC paccTossHusIXx obecneuyrnBaeMasl ONTUYECKUM KabeieM IIH-
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pMHA IIOJIOCHI IIe-
pelaBaeMBbIX 4aCTOT
HE SBJISIETCS JIUMMU - o o |

TUPYIOIIUM (PaKTo- :
i
R

pom. Ha ocHoBe |
BOJIOKOHHO-OTITU- &
yecKux kabemeit
MOTLYT OBITh peau- .
30BaHBl BCE TpU —

noacuctembl CKC.
CXGMa KaHaia u G0 — DTS PRy O RN

| el v
JJUHUN TOPU3OH- H v

TAJIBHOM TIOACUCTE- Puc. 204. CtpykrypHas cxema KaHana u guauu o ISO/IEC 11801
MBI TSI TIPUJIOXKeE-

HUIl ONTUYECKOro Kjacca TmokazaHa Ha puc. 204. OHa mpaKTUYeCKM COBMAHAEeT CO
CXeMOM JIMHWM M KaHaja I 3JIeKTPUYECKOi TomcucTeMbl (cpaBHU ¢ puc. 194) u
OTJINYAETCS TOJIHKO BBEICHUEM B TPaKT JUHUU JABYX HOTOJHUTEIbHBIX HEpa3beMHBIX
coequuureneit HC, KoTopbie peayn3yloTcsl B BUIE€ CBApHBIX CPOCTKOB WJIM C TIOMO-
IIHI0 MEXaHUYECKUX CIUIaCOB.

MaxkcumanbHas JJIMHA JUHUN MarucTpaibHOU momacucteMbl cocTtaBisieT 2000 M B
ciryyae MHOromonoBoro Kabeinst u 3000 M 1pu MOCTPOCHUM €€ Ha OCHOBE OJTHOMOJIO-
Boro kabens. Ha onHOMOg0BOM Kabesie B MPUHIMIIE MOTYT OBITh TIOCTPOEHBI MAaTUCT-
panu OoJblIeil JJIMHBI, OJHAKO TaKue JIMHUU CBSI3M HE BXOJST B 00JIACTb NEWCTBUS
crangaptoB Ha CKC.

BHyTpeHHSIST MarucTpajibHas IMOACUCTEMAa OOBITHO CTPOUTCS Ha ONTHYECKOM Kabe-
Jie BHYTpEHHEe! MpoKIanku JTuHo# 10 500 M, KOTOPBI MPOKIAAbIBACTCS MEXIY KPOC-
coBoii otaxxa KD u K3. BHemHss1 MaructpaibHast MOJCUCTEMA peaiu3yeTcs Ha Kabesne
BHEITHEN MPOKJIAIKKU, KOTOPHIi mpoBoautcs Mexny KBM u K3.

Kanan MarucTpaJbHBIX TOACUCTEM OOpasyeTcsi A00aBJIEHUEM JIBYX OKOHEUHBIX
LITHYPOB TSI TOIKJTIOUEHUSI CETeBOro 000pyaoBaHUs ATMHOMN 10 30 M KaxnbIit. JJomyc-
KaeTcsl MpUMEHEHNE OKOHEUHBIX IITHYPOB OOJIBIIEH IJIMHBI, OAHAKO MPU 3TOM JUIMHA
MaruCTPaIBHOTO Kabesi COOTBETCTBYIONIMM 00pa3oM yMeHbBIaeTcs. B cirydae ucIonb-
30BaHMS IIPOMEXYTOTHBIX KPOCCOB MaKCHMaJTbHAs JUTMHA KOMMYTAITMOHHBIX IITHYPOB
Ha KaXIOM M3 HUX OTpaHMYMBaeTcs 3HaueHneM 20 M. 3HaUeHMS 3aTyXaHWil CUTHAJIOB
B Ka0eJIsIX pa3IMuHOTO TUIA Ha pabouMX JJIMHAX BOJIH MpUBEACHHI B Tabu. 113. AHa-
JIU3 JaHHBIX, IPUBEIEHHBIX B 9TON TabJUIle, TTOKA3bIBA€T, YTO BCE MpPEICTaBICHHbBIE
3HAYEHMSI 10 3aTYXaHUIO JIEFKO BBITIOJHSIIOTCS B Clyyae MCITOJIb30BaHUS JJIsI IIOCTPO-
eHus ontuyeckux TpakTroB CKC oOBIYHBIX CEpUIHBIX KOMITOHEHTOB.

OCHOBHBIMHM U3MEPUTEIbHBIMA MMPUOOpaMU, IPUMEHSIEMBIMH B IIpOIlecce CTPO-
HUTEJILCTBA M DKCIIyaTalluu

|
1|

(<]

Tabauna 113. MakcuManbHO JAOIYCTUMBIE PACCTOSIHUS

BOJTOKOHHO-ONTUYCCKUX M 3aTyXaHus1 CUTHaIOB B oacucteMax CKC s
nogcucteM CKC, saBiasior- NPWIOXKEHUI ONTUYECKOro Kjlacca

csl onTudeckue pedaexkTo-

MeTp U Tectep. s mpuiro- e Bﬂ’;fm Saryraris, ab

KEHMI ONTHYECKOTO KJac- i *| Omacwoacesst [ Mecromogosst
ca TmoJioca MpONyCKaHUS 1510 e 1 350 2oren} 850 2er | 1300 220
JVHUU, XapaKTEPUCTUKU ([ oprmoerramesams| 100 22 2.2 &3 25
KOTOPOI OTBEYarOT TpeboBa- e 0 %7 27 39 26
HUAM CTaHAAPTOB, HE ABNA-  |rwmrssrrpansi

eTCST IMMUTUPYIOINM haKk-  f= 50 e 6 74 Y
TopoM. Ha ocHOBaHUM 3TO- R
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ro ob6a Buga npubo-
POB KOHTPOJHUPYIOT
¢du3nIecKyIo 1eaoc-

Tadmuua 114. TTapaMeTrpsl, U3MepsieMbIe B IIPOIIECCE CTPOUTEITHCTBA
U 9KCIUIyaTallMU JIMHUN ONTAUYECKOM CBSI3U

Hemmaermiinapawern |Bromanis | Crpors | [Ipeewo- | Seoores
THOCTb TpaKTa pac- R 5
FOHTPOONE | TAECTED | CIATOHEIS T Sl

MPOCTPAHEHUS CUT- Pl SR T
Haja U BEJIUYUHY 3a- oo T = - —
TyXaHUs Ha pabovunx

3 ST AL
JUIMHAX BONH ceTe- [z

. TR ATITL

BOW ammapaTypBhl.

- OIITIEIECETDC CROCTEOE - + + =
PedexToMeTp varie o
UCHONb3yeTCs B IIpo- |- Eabemmci Tpacs: = o
OeCcCe CTPOUTEIIBCTBA Paceromrnse go wecra + —
U BO BpEMs IPOBE-  |IOEDSEMEHECT MO
NEHWS aBAPUMHBIX |HEOMHOPOMEOCTL
U3MEPCHUN IS TO0- | ¥pomrmd ormeerEanii
MCcKa OOPBIBOB U BBI-  [ririmisoTr:
ABJIEHUA BHYTPEH- |y wppeomavormmmrens s + 2 +
HUX Oe(eKTOB OT- g -

- Ha EX 1= a == =
IEJBHBIX BOJOKOH. bl i i

WU3mepeHuss omnTu-

YEeCKUM TECTEPOM OCYIIECTBISIOT MOCIE 3aBEPIICHUSI CTPOUTEITHCTBA U BBITIOJHE -
HHUSI KOHTPOJIBHBIX 3aMEPOB PedICKTOMETPOM, a TaKXKe B IIPOIecce IMPOU3BOACTBA
permIaMeHTHBIX paboT. IToJaydeHHBIE ¢ ero IMOMOIIBI0 Pe3yJbTaThl AOMOJHSIIOT 13-
MepeHus pedICKTOMETPOM, TaK KaK IIOKa3hIBAIOT (haKTUYECKNEe 3HAYCHUS 3aTyXa-
HUS «OT pa3beMa 0 pazbeMa». KpoMe TOTO, ONTHYECKUI TeCTep MO3BOJSIET ybe-
IHATHCS B MPABWILHOCTU MOIKIIOYCHUST OTOEIBHBIX BIUJIOK K PO3eTKaM pa3beMHBIX
COCIMHUTEIe BHYTPH KOMMYTAIIMOHHOTO YCTPONCTBA M OTCYTCTBUS ITepEeKpeI-
BaHUSI CBETOBOIOB.

10.3.2. OnTHuUecKHe TecTepbl

10.3.2.1. MeToabl H3MEpPEeHUA 3aTyXaHuA

Hawuboiee yacTo m3aMepeHue 3aTyxaHUS IPOU3BoaUTCS 1o Metomy 6 HopMmel IEC 874,
KOTOPBIN peasu3yeT U3BECTHBIN B ONTUIECKOM M3MEPUTEILHOM TEXHUKE Memo0 6HOCU-
Mo20 3amyxanus. [1ol BHOCUMBIM 3aTyxaHUEM TOHUMAETCsI pa3HOCTh YPOBHEH OINTH-
YecKOW MOIIHOCTM Ha BXOJ€ NMPUEMHHUKA MPU HEIMOCPEACTBEHHOM TMOIKIIOYEHUN K
WCTOYHUKY U Yepe3 u3MepsieMblii 00beKT. MeTOo OTHOCUTCS K TPYIIIE METOJIOB «TOYU-
Ka-TOYKa», COIJIACHO KOTOPBIM M3MEPUTENb M MCTOYHMK PA3MENIAIOTCSI 10 pa3HBIM
CTOPOHAM TECTUPYEMOTO 00beKTa. JIOCTOMHCTBOM METOMa SIBJISIETCS YyUeT U MCKITIoUe-
HUE U3 Pe3yJIbTATOB U3MEPEHUS MOTEPh MOIIHOCTU Ha BXOJE W BBIXO/E U3MEPSIEMOTO
00BeKTa, HEIOCTaTKOM — HEOOXOIMMOCTD 00eCIIeueHNsI IPUMEPHOI0 PaBEHCTBA ITUX
HOTePh IIPU IIPOBEACHUN KaJIMOPOBKHU 1 B pabodyeM pexXuMe.

W3mepeHust ocymiecTBIsIOTCS B IBa 3Tamna. [lepBrlil aTam mpeacTaBiseT coOoi Ka-
JIMOPOBKY pabovyero MecTa M BBITIOJHSIETCS 10 cxeme puc. 205 ¢ 3alUChI0 OTIOPHOTO
3HaueHus B 3Y npuemHuka. [locie 3aBepiiieHNs MpoIeaypsl 3aMCH MIPUEMHUK aBTO-
MaTUYECKU TEPEKII0YAETCS B PEXUM M3MEPEHUS] OTHOCUTEIBHON MOIIHOCTH.

Ha BropoMm sTarme, cxema KOTOporo n3obpaxkeHa Ha puc. 205, BBHIITOIHSIETCS OIpele-
JIEHUE 3aTyXaHUsl, 3HAYEHUEe KOTOPOTO CUUTHIBAETCS MPSIMO C MHIUKATOPA MPUEMHUKA.
O0s13aTeIbHBIM YCJIIOBUEM TIPOBEICHUSI U3MEPEHUMN SIBIISIETCSI MCTIOJIb30BAaHUE JUISI CO-
€IMHEHUS TeCTOBBIX IITHYPOB M KOHTPOJIMPYEMOTO Kabessi BRICOKOKaYeCTBEHHBIX po3e-
TOK pa3beMHBIX COCIMHUTEINICH, BXOISIIMX B KOMITIEKT TecTepa. OMHOBPEMEHHO HaJIM-
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Yye TeCTOBBIX LITHYpPOB MO3BOJISIET IO-
OUTBCST 1OCTaTOYHO 3 (PEKTUBHOTO I10-
JABJIEHUS TApa3sUTHBIX U3TyJdaeMbIX U
BBITEKAIOIINX MOI, YTO YBEIUYMUBAET
TOYHOCTD MOJYIaeMOro pe3yiIbTara.

7151 yBeTMIeHUSI TOYHOCTH M3Mepe-
HUI PeKOMEHIyeTCs] MPOU3BOAUTH MX
B IBYX HaIpPaBJICHUSX C yCpeTHEHUEM
TOJIYYeHHBIX PE3YIbTATOB.

Heob6xogmMo OTMETHTH, UTO TECTO-
BbIe IHYPHI M M3MeEpsSeMbIil Kabelb
JOJKHBI UMETh OIMHAKOBBIN TUaMeTp
CepAIeBUHBI U YHCIIOBYIO anepTypy. B
CBSI3U C IIMPOKUM PACIIPOCTPaHEHUEM
B Hallle#l cTpaHe ONTUYECKUX Kabeeit
¢ BostokHamu 50/125 craHgapTHast KOM-
IUIEKTAIMs IIprOopa OOBIYHO TOTIOIHSI-
€TCsT IByMSI OMHOBOJIOKOHHBIMM IITHY-
pamu 50/125.

Ananu3 puc. 205 mokasbIBaeT, 4TO
Tpolecc u3MepeHuil TpeOyeT BBese-
HUS B TPaKT PaclpoOCTPAHEHUS ONTHU-

UECKOTO CHTHANA JOMOTHMTEIBHBIX o o 3
HC. . DBIITOJTHEHUEC U3M HUN T HUSA

Pa3beMOB, BHJIKM KOTODBIX BCTABIISI- ¢ OJIHCHME MMEPCHII 3aTyXa
OIITUYCCKUX IIOTEPHL METOAOM BHOCHUMOIO

fOTCS B POSCTKH. B cBssu ¢ orpanu- 3aTyxanus (meton 6 cranmapra IEC 874)
YEHHO IOBTOPSIEMOCTHIO IIOTEPH CO-

equHuTeNs (00bryHO *+0,1-0,15 1b) mpu HU3KMX 3HAYEHUSIX 3aTyXaHUs HEb3s Ta-
PaHTUPOBATh JAOCTOBEPHOCTh IOJIYYEHHOTO 3HAUYeHUs 3aryxaHus. I[losaToMy mpu
Moka3aHusx npubopa 1 1b 1 MeHee B MPOTOKOIAX U3MEPEHUI MOXHO YKa3bIBaTh
«< 1 nb». OTOT cnyyail SBIsSETCS TUMUYHBIM IIPU U3MEPEHUSX 3aTyXaHUsI MHOTOMO-
JIOBBIX ONTUYECKUX COEAMHUTEIbHBIX IIHYPOB, U B UX IACIOpTax B rpade «motepu»
yacto npuBoautcs «< 1 nb».

B HeKOTOpBIX ciydyasix UCIOIBb3YETCSI Memood npsamoeo usmeperus. COTIaCHO 3TOMY
METOJIy, U3MEPSIIOT aOCOMOTHEIN YPOBEHD ONMTUIECKOTO CUTHAJIA HA BBIXOJIE MCTOTHU -
Ka M3JIy4eHUsI ¥ Ha BBIXOJIE TECTUPYEMOTO 3JIeMEHTa (JTMHUM). Pa3HOCTh U3MEPEHHBIX
YPOBHEH JaeT BeJIMYMHY 3aTyxaHus. Peanmsanmsi 3Toro mMeTtoma TpebyeT IpenBapu-
TeJIbHOU KaJTUOPOBKYM NMPUOOPOB U COEAMHUTENBHBIX ITHYPOB. MeTon AaeT XOpollue
PEe3yIbTATH IPU 3HAYUTEIHHBIX BEIMYNHAX U3MEPSIeMOTO 3aTyxaHus. OH IpuMeHsIeT-
cs Ha Tpaccax OOJIBIION MPOTSKEHHOCTH, KOT/a TPOIECC MPeIBapuTeIbHON Kaino-
POBKM TIpMEMHWKA, HEOOXOIMUMBIIN ISl pean3allid METOJa BHOCHMMOTO 3aTyXaHUS,
CTAaHOBUTCSI HEBO3MOXHBIM WJIM BBIIIOJHSETCS C OONBIIMMHU CIOXHOCTSIMMU.

Memoo o6pviéa OTHOCUTCSI K TPYIIIE METONOB pa3pylIalollero KOHTPOJIS M 4acTo
TMPUMEHSIETCS BO BpeMsI BXOJIHOTO KOHTPOJISI ONTHYECKOro Kabess. B mporecce ero
pearu3auy CBETOBOA T€M MJIM MHBIM CIIOCOOOM apMUPYIOT HAKOHETHUKOM, TIOJKITIO-
YaIOT K UCTOYHUKY U (PUKCUPYIOT U3MEPUTEIEM YPOBEHDb BEIXOJHOTO CUTHAJIA Ha APY-
roM KOHIIe Kabess. 3aTeM Ha IepeaiolieM KOHIE OTpe3aloT (pparMeHT BOJIOKHA IIJIH -
Hoii 1-1,5 M, CKaJIBIBAIOT €ro KOHEIl U € TIOMOIIbIO aianTepa Ha OOHAXKEHHOM BOJIOKHE
3aMepsIIOT YPOBEHb CUTHAJIA, KOTOPBIN MPUHUMAETCS 32 BXOJHOU ypOBeHb. Pa3HOCTb
TOJYYeHHBIX 3HAUYEHUI NaeT UcKoMoe 3aTyxaHue. JJisd yBeInyeHUs] TOUHOCTU PEKO-
MEHJyeTCsSI IOBTOPUTH CKOJIKY BOJIOKHA HECKOJIBKO pa3, a 32 YPOBEHb BXOIHOTO CHUT-
Haja TPUHSTH CpeIHee U3 M3MEPEHHbBIX 3HAUCHU.
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10.3.2.2. KoHCTPYKTHBHbIE 0CO6EeHHOCTH ONTHYECKUX TECTEPOB

Onruyeckue TeCTephl, WX U3MEPUTETN ONTUYECKUX MOTEPh, MPeAHA3ZHAYEHBI IS U3-
MEPEHUSI CPEAHETO YPOBHSI MOIIHOCTU ONTHUYECKOTO M3IYYeHUsS] Ha pabodymx ITMHAX
BOJIH BOJIOKOHHO-oOITHYecKUX JuHUM cBs13u (850, 1300 m 1550 HM) u ompeneaeHus
3aTyXaHUsI CUTHAJIA B KaOeJIsIX W OTHACIbHBIX KOMITOHEHTaX JIUHUU. TecTepsl IpUMeHs -
JOTCSI BO BpeMSI CTPOMTENbCTBA, MOHTaXKa M 9KCIUTyaTAITMOHHOTO OOCITy>KUBaHUS JIMHUI
BOJIOKOHHO-OIITUYECKON CBSI3U, a TakKe B Ipollecce NPpOoPMIaKTUYECKUX MPOBEPOK U
HACTPOEYHBIX PabOT HA CETEBOM OOOPYAOBAHUU C BOJOKOHHO-ONTUYECKUMU MTOPTAMU.

Tectepsl MOTyT paboTaTh KaK ¢ MHOTOMOJIOBBIMU, TaK U C OJHOMOJIOBBIMU CBETO-
BOJaMU M KOMIUIEKTYIOTCSI OJHMM WJIM HECKOJBKMMU CMEHHBIMM afanTepamMu JUIs
TTOAKJTIOYEHUST K BUJIKAM Pa3beMOB Pa3JIMUHBIX TUIIOB.

B cocraB onTryeckoro tectepa BXOIST IBa OCHOBHBIX MpHOOpa: U3MEPUTENh ONTH-
YeCKON MOIIHOCTU W UCTOYHUK U3ITy4YEHUSI.

W3mepurenu ontudyeckoit MmomHocTu (optical power meter — OPM) nmpumensi-
I0TCST JUISI U3BMEPEHUST MOIITHOCTU ONTUYECKOIO CUTHAJa W OINpPEAeNIeHUS 3aTyXaHUs
CUTHaJa B JIMHMSIX M KaHajaX, a TakKke OTAEIbHBIX 2JIEMEHTaX ONTHYECKON Kabelb-
HOI cucTeMbl. B cocTaB KOHCTPYKIIUM U3MEPUTENS BXOAAT ¢hoToano] (00BIYHO Tep-
MaHUEBBIN WK co cTpykTypoit InGaAs) ¢ ycminuteneM ¢pOTOTOKa, CUTHAIBHBIN TTPO-
neccop u nmdponoit aucruiei. Ilagaronuit Ha OKHO (POTOIMOAA CBETOBOW IOTOK
peodpas3yeTcsi MOCIETHUM B DJIEKTPUUYECKUI TOK, KOTODPBI 00pabaThIBaeTCs CUT-
HaJIbHBIM IpolieccOpoM. Pe3yiabTaT 00paboTKM B MOAABISIIONIEM OOJBIIMHCTBE CIIy-
yaeB BRIBOAUTCS Ha mudposBoil uHaukarop (B mpubope Pocket Fiber Tester ¢upmbl
Darkstar Technologies uCrob30BaH CBETOIMOIHBIN CTOJIOUATHIII MHAUKATOP C pas-
pemtenueM 2 n1b). B dyHKIIMM CUTHAIBHOTO Ipolieccopa BXOIUT TakKe KOMIIEHCA-
LIMsI HEIMHEMHOCTU aMIUIUTYJHOU U HEPABHOMEPHOCTU CHEKTPAIBHON XapaKTepuc-
TUK GoTonnoaa, NpeoOpa3oBaHue BXOJHOTO aHAJTOTOBOTO CUTHAJIA B BEIXOAHON ud-
pOBOIi, mofaBieHue QIyKTyaluii 3a C4eT HAKOIUIEHUSI HECKOJIBKUX OTCYETOB U BbIAAYa
VIPaBISIONIEr0 CUrHajda Ha WHAUKATOpP. [IpM BKIIOUEHWU M3MEPUTEJISI IPOIECcCop
BBITIOJIHSIET KOMILJIEKC MPOBEPOK MCIIPABHOCTU OTIHEIbHBIX JIEKTPOHHBIX Y3JI0B. M3-
MEpUTEIN OOBIYHO KaTUOPYIOTCS HAa HECKOJBbKUX (DMKCHUPOBAHHBIX JJIMHAX BOJH,
3HAYEHUSI KOTOPBIX BBHIBOASITCS Ha MHAUKATOD.

Crabuwin3upoBaHHble UCTOUHUKU u3inydeHus (Stabilized Light Source — SLS) ciy-
JXaT IUIS TTOaYd B KOHTPOJIUPYEMBINl BOJIOKOHHO-ONTUICCKUI 3JIEMEHT OITUICCKOTO
CHTHaJIa 3aJJaHHON MOIITHOCTU W JUIMHBI BOJHBI. [TOCTOSTHCTBO BBIXOXHOUN MOIITHOCTHU
TaKOro MCTOYHUKA TOICPKUBAETCS 3a CUET PETYJIMPOBKHU IIPSIMOTO TOKA M3TydaTesi
10 CUTHAJYy PacCOIIacOBaHMSI MCTOYHUKA OMOPHOIO HAaNpsDKeHUs U (poTonpueMHUKa
1ernu odbpaTHOM cBsI3U. CTOUYHMKM JeJISITCS HAa CBETOAUOAHBIE U Jla3epHble. JlazepHble
MHOTOBOJIHOBBIC MCTOYHUKU ITPOUTPHIBAIOT CBETOANOIHBIM IO CTOMMOCTH Y CTAOMIThb-
HOCTH XapaKTepPUCTUK, OMHAKO CYIIECTBEHHO OoJjiee yIOOHBI B paboTe 3a CUeT HaJIM-
YUsI TOJIBKO OMHOTO coenuHuTeNs. JJia momauyn Ha HeTO CUTHAJIOB C Pa3IWYHBIX HMC-
TOYHUKOB MCITOJIb30BaH BHYTPEHHUII ONTUYECKUI pa3BeTBUTENb. JlaHHOE YCTPOUCTBO
B CBETOJMOAHBIX MOJEJSIX UCTIOJNb3YETCSI CPABHUTEIBHO PEIKO U3 COOOpaKEHUN MU-
HUMU3AIIMU CTOUMOCTH Ipubopa.

MHorue MoaeIn MCTOYHUKOB BBHICOKOTOYHBIX ONTHMYECKUX TECTEPOB MOTYT pa-
60TaTh B peXWMe MOAYJISAIIMN WHTEHCUBHOCTH BHIXOZHOTO CHUTHAJla C YacTOTOM,
paBHOI mimn Onm3koi 2 kI'11. Mcrmonp3oBaHME TaKMX CUTHAJIOB MO3BOJISIET MCKIIIO-
YUTh BIUSIHME Ha TOYHOCTh U3MEPEHU MOCTOPOHHUX 3aCBETOK B ONTUYECKOM -
ara3oHe M HU3KOYACTOTHBIX IIYMOB B 2JIEKTpUYeCcKOM TpakTe. He mckioudaeTcs
BO3MOXHOCTb YBEJIUUECHUSI YYBCTBUTEILHOCTU MPUEMHUKA 32 CUET IPUMEHEHUSI pe-
30HAHCHBIX YCUJIUTENIeNl 1 CHHXPOHHBIX NeTeKTOpOB. HeKoTOphIe TUITHI U3MEPUTE-
JIel ONMTUYECKO MOIITHOCTY BHICBEUMBAIOT HAa DKpaHEe YaCTOTY MOAYJISIIIUN TPUHU-
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MaeMOT0 CUTHaJIa WIM OTMEYAIOT MTOCTYIUIEHUE TAKOr0 CUTHAJIA aKyCTUYECKUM U3-
BemaTeaeM. Ha mmpakTuke IIpoMOIyJIMPOBAHHBINA C OMpeaesIeHHON YacTOTOM OITH-
YEeCKUI CUTHAaJI UCITOJIb3YeTCsI TaKXKe IMpU paboTe UaeHTU(PUKATOpa aKTUBHBIX BO-
nokoH (cMm. maparpad 10.3.4).

Hekoropble TUTIBI TECTEPOB UMEIOT CKOMOMHUPOBAHHBIE B OJTHOM KOPITYyCE U CO-
IJIACOBaHHBIE IO ONTUYECKUM XapaKTepPUCTUKAM M3JIydaTelb U (POTONPUEMHUK U
WHOTJA HAa3bIBAIOTCH UHTETPUPOBAHHBIMU U3MEPUTEIISIMU WIXA AHAJIM3aTOPAMU 3aTy-
XaHUS ONTUYECKOro Kabest. Takast KOHCTPYKIIUS ITO3BOJISIET YMEHBIIUTD BpeMsl U3-
MEPEHUI B TOM CJY-
yae, ecayd IBa onepa- Tabmma 115. OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH ONTUIEC-
Topa Ha PpAa3HBIX KUX TCCTEPOB

KOHIIax KabOeJlbHOU Fapamreperies | OTVS4 |ADDINET | Fibe | FOT2

TpacChl UMCIOT OOWHA- +AETES | Bohiicn
KOBBbI€ TIPUOOPHI. Kit

Jnst mataHus MHO- Crmpomn, || SN, [Whoroted, | BxbPll
TOMOJIOBBIX OIITHYEC- Pocom HArrcena CITA | Fassga
KMX TECTEPOB OOBIYHO P aFormse armmm: 085,13, 085 085 13 085, 15
ucrnoib3yiorcss NiCd- — [rorms wemm L35 1.55
AKKYMYIATOPBl UJIUN | sesmariersTat s B O 6 IR R4 B P B ) e T R

rajJbBaHUYeCKHe 5Jie- |ARtrscs
MeHTHI. JlazepHble nc-  [FENEPEEIE FROREE

TOUHMKH M3TydeHus ¢ |roumncms a8
OONBIIMM 3Hepromo- |dacrora sommragec| 270 — 0, 2000 —
TpebJeHUEeM 4YacTo e
CHabxXaloTcs ajarre- [ orpainzocTs 10 %% 5355 0,02 xB 5%
POM CETEBOTO MUTAHUS.  (MEIEDSHITT

OcHOBHBIE TEXHU- |Paficrsas Sl +50 0. +50 0. +50 )-10 . +50

YECKUE XapaKTEPUCTU-  [Tewrmeparypa,
KA HEKOTOPBIX MOJe- [Thamyrhl
JIel ONITUYECKUX TECTE-

poB mpuBomsaTcsa B Taby. 115. Boiee moapoOHBIE cBedeHUS O XapaKTepUCTUKaX
OIITUYECKUX TECTEPOB IIPOM3BOICTBA APYTUX KOMITAHUI MOXHO HalTH B pabotax [93]
u [94].

Jns1 yBenmueHUST THOKOCTA U YMEHBIIIEHUST Pa30BBIX (PUHAHCOBBIX 3aTpaT MOJIb30-
Baresyieit HeKOTopble (UMPMBI MpeqIaraloT OTAEJbHBIE CIEIMATU3UPOBAHHBIE MOIETU
OINTUYECKUX MCTOYHUKOB M U3MepUTENel, paCCUUTAaHHBIX Ha OAHY pabodylo JIUHY
BOJIHBI. B 3aBMCHMOCTU OT KOHKPETHBIX MOTPEOHOCTEI MOIH30BaTEIh UMEET BO3MOXK-
HOCTh IIPUOOPECTH OIPEICIICHHYIO JIA3ePHYIO WU CBETOIUOMIHYIO MOJEb U3JTydaTeIs
¥ TIPUEMHUK C Pa3IMYHON TOYHOCTHIO M JMHAMUICCKUM JUAITa30HOM M3MEPEHMST OII-
THYECKON MOIITHOCTH.

10.3.2.3. IpuctaBKM K KabenbHbIM CKaHepam U aBTOMaTHYeCKUE U3MEePUTEAn
HexoTtopble u3roroButenu KOHTpoJbHOro obopyaoanus st CKC BeITycKaloT Ipu-
CTaBKM K CBOMM KaOeJbHBIM CKaHepaM, KOTOPbIE MO3BOJISIOT TECTUPOBATh BOJOKOH-
Ho-onTudyeckue kademu. [Ipy MOAKIIOYEHUM NMPUCTABKU KOHTPOJUIEP CKAHEPA aBTO-
MAaTUYECKUA OMNO3HAET €€ IPUCYTCTBUE U 3aIlyCKAaeT COOTBETCTBYIOLLYIO IPOTrpamMmy.
PesynbpraThl U3MepeHMs yPOBHSI ONITUYECKOTO CUTHAJIA BBIBOASTCS HA LUTATHBIA MHIU-
KaTop OCHOBHOTO MpuOOpa CKaHepa U MOTYT ObITh IIPU HEOOXOIUMOCTU 3aIllMCaHbI B
NaM4ITh IS MOCJIENYIOIEr0 JOKYMEHTAPOBAHMUSI.

ITpumepoM mopoOGHOTrO ycTpoiicTBa MoxeT ciyxkuTh Fiberkit dupmbr Wavetek, npea-
Ha3HaYeHHBIN I TOAKIIOYeHUsT K KabenrbHOMy ckaHepy Lantek Pro. CtanmapTHbIit
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BapMaHT YCTPOICTBA OCYLIECTBIISIET U3MEPEHMS Ha JUIMHE BOJHBI 8§50 HM; CYyIIIECTBYET
Pa3HOBUIHOCTb U3MEPUTENS 1T paboThl Ha juimHe BoHB 1300 HM. EMKOcTH BHYT-
PEeHHEH ImaMsITH CKaHepa JOCTaTOYHO JIJIST 3aITMCH B HeTo pe3yinbTaToB 500 u3mMepeHui.

AmnanornuHasl npuctaBka tumna Fiber smartprobe mMoxkeT OBITh HMCIOJIb30BaHA IS
m3Mmeputeass Wirescope 155 mpousBoacrBa kommanuu Scope Communication, peko-
MEHIyeMOTro B KauyeCTBe CTaHIAPTHOTO M3MEPHMTEIBLHOTO Mpubopa ISl TECTUPOBAHUS
CTPYKTypupoBaHHOU KabenbHOU cucteMbl Mod Tap. Pacmupenue ¢pyHKIIMOHAIBHBIX
BO3MOXHOCTEH U3MEPUTEJISI JOCTUTHYTO BBEJCHUEM B HETO (DYHKIIMH N3MEPEHMUS JTUHEL
OITUYECKOTO KabeJssl C BBIBOIIOM Pe3yJIbTaTa U3MEPEHMST Ha dKpaH 6a3oBoro 0yoka u
CpPaBHEHMUSI €T0 C 33JaHHBIM CTaHAapTaMH 3Ha4eHUeM. BOJIBIIMHCTBO MTOAOOHBIX MPH-
CTaBOK PACCUYMTAHBI HA pabOTY C MHOTOMOJIOBBIMM ONITUYECKUMU TpaKTaMU. B cBsi3u ¢
POCTOM TIOMYJISIPHOCTY OMHOMOJOBOM TEXHUKM Ha PHIHKE HAUMHAIOT MOSIBIISITHCS TIEp-
BBIE MOJIEJT OJHOMOJOBEIX IPUCTABOK, ITO3BOJISIIONINX TTPOM3BOANTHh U3MEPEHUs Ha
mmHax BoiH 1310 1550 HM.

B tecrepe LANCat V komnanuu DataCom ¢oTonpueMHUK BBIIIOJIHEH B BUIE
CMEHHOTO 0JI0Ka, BCTaBJISIEMOI0 B THE3[I0 Mpubopa U (PUKCUPYEeMOro HEBBITIAAAIOIIA-
MM BUHTaMU. ICTOYHMKOM CHTHAJIA CIYXXWUT JOTIOJHUTEIbHBIM MOIY/Ib C TUTAHUEM OT
TAIbBAHUYECKOTO 3JIEMEHTa WU CETEBOTO amarrepa.

[MpuMeHeHNE TIPUCTABOK K KaOEIBHBIM CKaHepaM TTO3BOJISIET €CTECTBEHHBIM 00Opa-
30M HECKOJBKO YMEHBITUTH 3aTpaThl Ha TECTUpPYIOIee 000PYIOBaHME, TaK KaK JacTh
GyHKUMI U3MEPUTENIS TepenaeTcss Ha cxeMmbl 6a3oBoro 6yoka. Eie Gosbliiee yMeHb-
1IeHue 1eHbl JocTUrHyTo B u3nenuu FPC850 kommanun Wavetek. DToT npubop Tak-
ke oopMIIeH B BUIIE TIPUCTAaBKU M OOECIIeYrMBaeT KPyTU3HY MPOXOTHOM XapaKTepuc-
Tk 1 MBT/MB. DT0 1103BOJIsIET MOAKITIOUAT €70 K OOBIYHOMY MYJBTUMETPY, UCIIOb-
3y I U3MEPEHUI MOIITHOCTU €0 WHIMKATOP.

IIpu TecTMpOBaHWY W MMACTIOPTHU3AIMKM KabOEIbHBIX TpacCc Ha OCHOBE MHOTOBOJIO-
KOHHBIX Kabelell yTo0HO MCITOIb30BaHNE aBTOMATHYEeCKMNX n3Mepureneil. Kanamgckas
dupma EXFO BoimyckaeT uzMmepureib tuna FOT-910, KoTopblil obecrieyuBaeT ompe-
JeJIeHre 3aTyXaHUs Ha JBYX JUIMHAX BOJH M 3aIllUCh MOJYYSHHBIX 3HAYEHUM BO BHYT-
PEHHIOIO MMaMsITh eMKOCThIO 680 m3mepsieMbIx 3HadeHUit. [1pu paGoTe ABYX OMMHAKO-
BBIX TIPUOOPOB, YCTAHABIMBAEMBIX C PA3HBIX KOHIIOB TPACChl, OHU B aBTOMAaTUYECKOM
peXXMMeE OCYIIECTBIISIOT MMPEABAPUTEIBHYIO HACTPOMKY apaMeTPOB U KAIMOPOBKY, UTO
CYIIECTBEHHO YBEJIMINBACT TOUHOCTh U3MepeHU. [TorydeHHbIe pe3yIbTaThl MOTYT OBITH
CYMTAaHBl Ha KOMIIBIOTEP WJIM pacliedaTaHbl Ha MPUHTEPE C ITOMOIILI0 BCTPOSHHOTO
nopra RS-232.

Eme 6onee mupokuMu GyHKIIMOHATBHBIMU BO3MOXHOCTSIMU 00J1a1aeT KOMILJIEKT
CertiFiber koMmnanuu Microtest. B coctaB koMIuieKra BXOasT 6a30BbIil W YIaJICHHBII
6JIOKH, KOTOPBIE TTOIKITIOYAIOTCS K ITape CBETOBOJOB C JIBYX CTOPOH TECTUPYEMOU M-
HuU. Bo BpeMs paboThl He TpebyeTcs IMepeKITIOUeHNST CBETOBOAOB. TeCTUpOBaHME OCY-
mecTBisieTcss Ha ABYX miauHax BosH — 850 m 1300 uwM, pesynbraTel 1000 nu3MepeHuit
3aIACHIBAIOTCSI BO BHYTPEHHIOO MaMsITh 6a30BOro 0JIOKa ¢ YKa3aHUEM JAThl U BpeMe-
HU MPOBEJEHUSI UBMEPEHUN, a Takke, B cllydyae HEOOXOMUMOCTH, andaBUTHO-1IUGPO-
BOTO HaMMEHOBaHUs Tpacchl. HakorieHHass wHOOPMAIUS MOXET OBITH CUYMTAHA W3
MMaMSITH TS aHAJIM3a M pacTiedaTKyd CTaHAApPTHOTO IPOTOKOJIA M3MEPEHUH.

Kpome maMepeHus 3aTyxaHus TpubOp oOIpenessieT OOIIyI0 JIUHY ONTUYECKOU
JIVMHUY ¥ 3HAYEHUE 3a0epXKy curHana?’. Bce M3MepeHUs BBITOIHSAIOTCS B aBTOMA-
THUYECKOM pEXUME, eAMHCTBEHHBIMU BBOIUMBIMU BPYYIHYIO ITapaMeTPaMU SIBJISIOTCS

47 He06X0IMMOCTb MOMIEPKKHU 3TOM HYHKIMK UMEET OUEHb BaXXHOE 3HauUeHue Jis ceteil Gigabit
Ethernet, Tak KaKk Ha [UIMHHBIX JIMHUSIX CUJIBHOE MEIIAOIIee BIUSHUE Ha KAYeCTBO IMepeaavn
HaYMHAeT OKa3bIBaTh sIBICHUE TU(DGEPCHIINATBLHON MOTOBOI 3aIEPKKH.
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KOJIMYECTBO Pa3beMOB M HEPa3beMHBIX CPOCTKOB. B Ipoliecce TeCTUpOBaHUS peanu-
3yercst pyHKIMsS Symmetry, CYIIHOCTh KOTOPOIl COCTOUT B CpaBHEHUM 3HAYEHUI
3aTyXaHUs BOJIOKOH TECTUPYEMOII TTaphl. B ciiyyae 3HaUUTENTBHOTO PACXOXIEHUS pe-
3yJIBTATOB, UTO SIBJISIETCS] KOCBEHHBIM CBUIETEIHLCTBOM BO3MOXHBIX Me(PEKTOB, BBIpa-
OaTeIBaeTCs Tipenynpexzaatoliee coobieHue. [1o oneHkaMm pa3pabOTUMKOB MpUME-
HeHHe KOMIUIEKTa TO3BOJISIET COKOHOMUTH 10 75% BpeMeHU, 3aTpauyMBaeMoro Ha
MIPOBEICHNE TECTUPOBAHMUS, TI0 CPABHEHUIO CO CITy4yaeM U3MEPEHUI C TTIOMOIIBIO OObIY-
HOTO TecTepa.

10.3.3. OnTHueckue pedpAreKToOMEeTpPbl U AOKaTOPbI

OnTtuueckue pediaekToMeTphl Bo BpeMeHHO# oOiactu (Optical Time Domain
Reflectometer — OTDR)*, unu mpocto pedeKTOMETpBI, ABISIOTCA OJHUM U3 Haubo-
Jiee MOIIHBIX alllapaTHBIX CPEACTB TSI TECTUPOBAHMS BOJIOKOHHO-ONTUYECKUX Kabeei
W HaxOIIT IMPUMEHEHWE BO BPEeMs CTPOUTEIHCTBA, aTTECTAIlUU, SKCIUTYyaTallHOHHOTO
0o0CTy:XKMBaHUS, TPOMIIAKTIIECKUX TIPOBEPOK, PEMOHTHO-BOCCTAHOBUTEIBHBIX U APY-
rux paboT. DTO 0OYCIOBIEHO TeM, YTO pedIeKTOMETP:

e TIO3BOJSIET 3a OAWH ITMKJI M3MEPEHUN OMHOBPEMEHHO OIPENeNSITh IENBIN DS
OCHOBHBIX MAPAMETPOB OMITUYECKOTO KabesIsi, B TOM YKCJIE €r0 AJIUHY, IOTOHHOE
3aTyXaHue, HUIMYKME U MECTOIIOJIOXEHNE MECT HEOJHOPOTHOCTEN U TTOBpEXIE-
HUH, WX XapakKTep, MOTEPU B COCAMHUTENSIX, CPOCTKAX M T.O. 63 MpOBEICHUS
CJIOXHBIX TTOITOTOBUTEIHHBIX PaboT;

* B OTINYKE OT ONTUYECKUX TECTEPOB NOITyCKAeT BBHIIIOJIHEHUE BCETO KOMIUIEKCA
U3MEPEeHUI ¢ OMHOTO KOHIIA ONTUIECKOTO Kabems.

OcCHOBHBIE HEJOCTATK! pedhIeKTOMETpa KaK U3MEPUTETHLHOTO Tprudopa cleaylonue:

e OTpaHUYEHHBIN IMHAMWYeCKUI nuamna3oH (He 6osee 40 nb y u3BeCcTHBIX MPUOO-
POB), UTO CBSI3aHO C HEOOJBIIIONH MOITHOCTHIO CUTHAIA OOPATHOTO PACCESHUS;

e BBICOKasl TPeOOBATEIBHOCTh K KAUeCTBY BBOAA M3IYUCHUS B TECTHPYEMOE BO-
JIOKHO;

* HEBO3MOXHOCTH IIPOBEACHUS U3MEPEHUS B pealbHOM MaclTabe BpeMeHU (Bpe-
M TIOJTY9EeHUS TOCTATOYHO Ka4eCTBEHHOU pedIeKTOorpaMMbl COCTABIISIET HE Me-
Hee 30 ¢);

e BBICOKAasl CTOUMOCTb.

10.3.3.1. NpuHuun pAercTBUA pePreKTOMeTpa
PedrekroMmeTp Kak M3MepUTENbHBIM NMPUOOpP peasin3yeT MeToll OOpaTHOTO pacces-
HUs, B OCHOBY KOTOPOTO ITOJIOXKEHO SIBIEHHWE OOpPaTHOTO PEJIEeBCKOTO pacCesTHUS
(cM. maparpad 2.2.4.2). B npoliecce npoBeaeHUsI U3MEPEHU KOHTPOJIUPYEMOE BO-
JIOKHO 30HIMPYIOT Yepe3 pa3BEeTBUTEIb MOIIHBIMU ONTUYECKUMU UMITYJIbCAMU HE-
OosbII0# IuTeNbHOCTH. M3-3a OTpaxXeHuil OT paclpeeeHHBIX U/WIN JOKAJIbHbIX
HEOIHOPOIHOCTEM BO3ZHUKAET MOTOK OOpaTHOTrO paccessHus. B mporiecce peructpa-
IIUY 3TOTO TTOTOKA OMPENENISIIOT 3aTyXaHue Kabesl Kak (PyHKIIUIO eTo JUIMHBI, aHATU3
KOTOPOI1 MO3BOJISIET BBISIBUTH MECTOHAXOXACHUE, XapaKTep HEOMHOPOTHOCTEM U Be-
JIUYVHY BHOCUMBIX JIOKATBHBIX U paclpelesieHHbIX ToTephb. [lomyuyeHHbIE pe3ysibTa-
THl MPECTABISIOTCS B dopMe AuarpaMmbl (pedaeKTorpaMMbl), 4TO OOECIeurBaeT
ropasno 0ojiee TOYHOE OMNpeNeIeHNe XapaKTePUCTUK HEOTHOPOAHOCTE W MPUYUH
UX BO3BHUKHOBEHMUS.

VrpoleHHast CTPYKTypHasi cxeMa peduiekToMeTpa n3obpaxeHa Ha puc. 206. Y-
PAaBJSIOMINEI TIPOIIECCOP 00ECIIEYNBAET COTVIACOBAHHYIO PabOTy MOIYIPOBOTHUKOBO-

48 HasBaHue rmpubopa CBS3aHO C TEM, UTO CYIIECTBYIOT elle Pe(IEKTOMETPEL B YACTOTHOM 00JIa-
CTH, HE TOIYYMUBIIUE IIMPOKOTO PACIIPOCTPAHEHUSI.
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X paszwema. IloTok obpar-

HOTO paccestHusl 4epes
OTBETBUTEJIb TOCTYyMAaeT
Ha (OTONMPUEMHUK, IIe
npeoopas3yercsl B 2JIEKT-
puvecKkoe HalpskeHue,
MoJaBaeMoe, B CBOIO OUepelb, HAa BXOJ BEPTUKAJIbHOU pa3BepTKu Y ocuuorpada.
Ha skpane nocienHero npoucxoauT GopMupoBaHrue KpUBO 0OpaTHOTO paccesiHus.

J7ns yaydieHus: MaccorabapuTHBIX XapaKTepUCTUK MTpudopa U paciiupeHus QyH-
KIIMOHAJIBbHBIX BO3MOXHOCTEH pedieKToMeTpa B CMBbICJIE pPa3JIWYHBIX BapUaHTOB
MPEACTaBICHUS PE3yJbTATOB U3MEPEHUS M UX COXPAHEHUS ISl JaIbHEUIIIEero aHa-
Ji3a MHOTHE MOJIEJIN PEPIEKTOMETPOB, OCOOEHHO MOPTATUBHBIX, BBHIMIOIHSIOT MO~
ToueuyHoe ¢GopMuUpoBaHUe pedIeKTOrpaMMbl U3 3HAYEHUM, 3alMCAaHHBIX BO BHYT-
PEHHIOI MaMsITh B IU(GPOBOM BHUJE, a B KAUECTBE MHAMKATOPA UCIOIb3YETCS KU~
KOKPUCTAJUIMYECKUN TUCIUICH.

ITpumep pediekTorpaMMbl, BHIBOAUMO

Ha 3KpaH peduieKToMeTpa, B CxeMaThyec-
KOM Buje mokazaH Ha puc. 207. Hapsny c
TUTaBHBIM U3MEHEHUEM YPOBHSI MOIIHOCTHU
TOTOKa OOPaTHOIO paccessHUusl Ha pedrek-
TOTPAMME HMEIOTCS JIOKaJbHBIE CKaykKW,
00YCJIOBJIEHHBIE PA3JIMYHBIMU HEOTHOPOM-
HocTsiMu. HauanbHbIf BbIOpOC curHaia 1
0o0ycioBIeH (PpeHeIeBCKUM OTpakeHUEM B
ONTUYECKOM pa3beMe, Yepe3 KOTOPHIH IIpo-
W3BOAUTCS COCIMHEHME TPUOOpa C MCIIBI-
TyeMbIM KabeneMm. @opma mmpaBoro ¢ppoHTa
9TOT0 BBIOpOCA OMpeesieTcsl mpoleccamu
YCTAHOBJIEHUSI MOJOBOTO COCTaBa M3Jy4ye-
HUSI Ha HAYaJIbHOM y4acTKe. AHAJIOTMYHBIN Puc. 207. I1pumep pediieKTorpaMMBbl,
BBIOpOC 3 pedIeKTOMETP PETUCTPUPYET MTPU CHUMAeMOJi pepIeKToMeTPOM
HaJUYUU B TPAKTe pa3beMHOTO COeIMHUTE-
JIS ¥ Ha KOHIIe Kabenst B Touke 4. Touka cpalliuBaHUSI CBETOBOAOB B MEXaHUUECKOM
WIX CBapHOM cIuiaiice, B KOTOPOil OOBIYHO OTCYTCTBYIOT OTpak€HUsI, OTMeUYaeTcsl Ha
pedaekTorpaMMe CTYNEeHbKON 2. BblcoTa CTymeHbKM MPOIMOpHIMOHAIbHA BEIUUYNHE
BHOCHUMBIX MMOTEPb. MecTo 00phIBa MM KOHIIA Kabesisl OMpeaesieTCsl 10 UMITYJIbCY
¢peHeneBCKOro OTpaXkeHus 4 1 CJIeAyIoleMy 32 HUM YYacTKy 5 ¢ pe3KUMU IIIyMOoo0-
pa3HBIMU TIepeTiajjaMy YPOBHSI PETUCTPUPYEMOTO CUTHAJA.

B HekoTOpBIX ciyyasix KOHeUYHas TOUKa BOJIOKHA UMEET HEeIJIOCKYIO WJIU HeTlepIieH-
JIMKYJISIPHYIO OCU TOPILIEBYIO MOBEPXHOCTh. Takoi ciaydail oroOpaxkaercsi Ha pediek-
TOrpaMMe PEe3KUM IaJeHNeM YPOBHSI CUTHAIa OOPAaTHOIO PacCesIHUSI TIPU HEOOIbIINX
WX TIOJIHOCTBIO OTCYTCTBYIOIIUX IIYMOTIOJOOHBIX TIepeTafax YpOBHSI CUTHAIA 33 TOU-
KOW cKoJa.

Puc. 206. CtpykrypHas cxema pediiekroMmerpa
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BricokokauecTBeHHBIE PehIEKTOMETPHI C BRICOKOW YYBCTBUTEIILHOCTBIO TIPU UCCIIEI0-
BaHUSIX KOPOTKMX TPACC ¢ MAJIBIMM TTOTEPSIMU IOCTATOYHO YacTO (PMKCHUPYIOT HEOTHOPO/I -
HOCTb Ha PAacCTOSTHMM, KOTOPOE B JIBa pa3a MPEBHIIIAET JIMHY KaOeJIbHOW TPacChl. DTOT
3¢ deKT ornpenensercss TBOMHBIM OTPaXKeHHEeM 30HIUPYIOIIMX UMITYIBCOB OT JAJIHETO 1
OMIDKHETO KOHIIa BOJIOKHA.

ITo yriry HaKJIOHA TIPSIMBIX YYACTKOB pedhIeKTOrpaMMBbl MOKHO PacCUMTATh BETMUNHY
VIEIBHBIX TIOTEPb, a MO TIepernamxy MeXITy HadaJlbHOW M KOHEYHOM TOYKaMu — OOInue
ToTepy B TpakTe. Bce pacueTsl BHITTONHSIIOTCS KOHTPOJUIEPOM MpUOOpa aBTOMATHYECKU,
JUTSI BBITIOJTHEHUST U3MEPEHUI Ha JIOKAJbHBIX YJacTKaX MCTIOJb3YeTCs YIIpaBisieMast oIie-
paTopoM crucTeMa MapKepoB M yKa3aTeleid.

10.3.3.2. KOHCTPYKTHBHbIE 0cO6eHHOCTH pedreKTOMEeTPOoB

Ha npakTuke HaxogsAT IPUMEHEHUE OJHOMOLOBBIE U MHOTOMOIOBBIE PE(DIEKTOMET-
pBI, KOTOpbIE PabOTAIOT BO BCEX OCHOBHBIX OKHAX IMPO3PaYHOCTU BOJOKOHHBIX CBETO-
BOJOB U MOTYT OBITh BBIMIOJHEHBI B BUJE CTALIMOHAPHOTO MPpUOOpa pa3MepoM ¢ Ipo-
deccroHanbHbIl ociutiorpad (Tak Ha3pIBaeMbIil pedIeKTOMETpP NaJbHETO NEHCTBUS)
WX KaK MOPTaTUBHBINM MUHU-pedekTomMeTp. Hebonple rabaputel U Macca Mocies-
HUX B COYETAHUHU C XOPOILIMMHU XapaKTEPUCTUKAMU IIPU pabOTe Ha KabeJbHBIX Tpaccax
JUIMHOM 10 HECKOJIBKUX IECATKOB KWIOMETPOB IPUBEJIM K LUIMPOKOMY PaCIIPOCTPaHe-
HUI0O MUHU-PEDIEKTOMETPOB CPEOU CHUCTEMHBIX MHTETPATOPOB, 3aHUMAIOLIUXCSI CO-
3laHuEeM JIMHUI BOJOKOHHO-omnTthueckoil cBsizu CKC. TexHuueckue mapaMeTpsl He-
KOTOPBIX MUHU-PE(ICKTOMETPOB IPUBOAATCS B Tabm. 116.

Tadmmna 116. TexHuyeckue napameTpbl MUHU-pe(IeKTOMETPOB

ITapamerp FTE-250-202 | FTE-250-303 | FTE-250-303 |OFT-50 I OFT-30 [AQT2258 IAQTHDA
FRprma- Exfo Waridel & Irdo
JeLaT O 0 EECTR T Cro Teramarisn
T CERTOEO TR SM b LI EMI LI SM MM
TITECE4 B MECET, HOV 1310 1550 250 1310 aa0 1310 250
TR CATEr e CEROT ] 26 24 30 22 31 3l
MHATI430H , AE
E TIFLHHECEE 2 OFHA 3 A 2 — — a5 25
BT ER -
T & TURELOC T, I
Paipelma Mg 15 25 7 14 o 5
CIT0 CO BED CTE M
Macca, BT 6,53 2.5 — 4 5

Ilepen mpoBemeHMEM U3MEPEHUIT OMEPAaTOp MMEET BO3MOXHOCTh YCTAHOBKHU UIHI-
TEJIBHOCTU 30HIUPYIOLIETO UMITYTbCAa, BpEMEHU HAKOIUIEHUS Pe3yIbTaTOB, BEIUIMHBI
TOpora pPerucTpaliuid HEOTHOPOAHOCTH U JPYTUX MapaMeTpoB, BIUSIONIUX HA TOY-
HOCTb M TMPOAOKUTEILHOCTh U3MEPEHUH, YCTOMUUBOCTD MPENCTaBIeHUsT pediekTo-
TpaMMBI # T.1.

[Ipu pacdeTe BeIMYUHBI MOTEPh HA Pa3TUIHBIX MedeKTax M HEOMHOPOTHOCTSX, KO-
TOpBIE BBIYUCIISIIOTCST KaK BBICOTA COOTBETCTBYIOIIEH CTYIIEHBKH Ha pediekTorpaMme,
MOTYT MCIIOJIb30BATLCSI METOMBI JBYX M 4YeThIpex ToueK. LISl yBeJIM4yeHUs] TOYHOCTHU
pacyeToB OOIIUX U YIEeJbHBIX TOTEPh ONMEPATOPY MPENOCTABISIETCSI BOBMOXHOCTD PY4-
HOIl YCTAaHOBKM MapKepoB, OCTaJbHbIE OIEpallii KOHTPOJUIEp pedieKTOMETpa BbI-



MMOTHSIEeT aBToMaTtdecku. ObIerdeHe CAYUTHIBAHUNA TIOKA3aHU 00eCcIIeYnBaeTCs Ipa-
IYUPOBKOH TOPU30HTAIBEHON OCH MHAMKATOpA B METpax, MIISX WIH (yTaX, a BEpTHU-
KaJbHOI ocu — B Jenubesnax.

PednekTroMeTp MeeT (PyHKIUIO YTkl BPEMEHU, HATMYME KOTOPO 00eCTIeYnBaeT BO3-
MOXHOCTB UCCIIEOBAHUS OTIPECTICHHBIX YIaCTKOB Pe(IeKTOrpaMMBI C YBETMIEHHBIM pa3-
pemenueM. IIpu aToM Bcs peduieKTorpaMma MCCIeayeMoi JIMHUK ¢ yKa3aHWeM Ha Hel
MECTa UCCIIEMyeMOTO yJacTKa Takye BOCIPOM3BOAMTCSI HAa KpaHe B MEJIKOM MacuiTabe.

Jist yBemmueHus yno0cTBa paboThl COBpeMEHHbBIE MUHU-PEDIEKTOMETPH MMEIOT
BCTPOCHHYIO (DYHKITMIO aBTOMAaTHYECKOTO BHIOOpA JMAITa30Ha U3MEPSEMbIX UTHH U
JIUTATEJIBHOCTH 30HAMPYIOIIETO MMITYJIbCA, a TaKXKe BOCIPOU3BeAeHUs (hOpMHUpYe-
Mo pediexTorpaMMbl ¢ TuckpeToM 2 ¢ (pexum Real time). IIpubGophl mO3BOJISIOT
MIPOU3BOAUTH BBICOKOTOUHBIN (pa3pelnaroliasi ClioCOOHOCTb IO YPOBHIO ONMTHYEC-
kxoro curHaina 0,01 gb u mo mnmuHe no 10 cMm) aHanu3 Ghopmbl pedaeKTOrpaMMBl,
MpencTaBasIeMOil Kak B TpadpuiueckoM Buje, Tak U B hopme Tabiauiisl. st obnerue-
HUS aHaJIM3a CJIOXHBIX TPacc ¢ OOMBIMUM KOJWIECTBOM HEOMHOPOTHOCTEH B ped-
nektomeTp FiberFOX ¢dupmber Wandel&Goltermann BBeneHa GyHKIUS cepTudu-
karuu. [1pu ee akTMBU3AIIMU MPUOOP aBTOMATUYECKU CPaBHUBAET IapaMeTphl BCeX
HEOJHOPOAHOCTE! C HOPMAaMU M BBHIAET Pe3yJbTaT B BUIE «COOTBETCTBYET — HeE
COOTBETCTBYET».

PesynpraTel m3MepeHUIT MOTYT OBITH 3aITMCaHBl BO BHYTpeHHEeM 3Y, Ha MAarHUTHYIO
KapTOYKy, BHYTPEHHUN XECTKUN AUCK WUiau 3,5-moiiMoByto auckery. [1pu Heobxomu-
MOCTHU pedieKTorpaMMa MOXET OBITh CYMTaHA Ha BHEIIHEE YCTPOMCTBO C MTOMOIIBIO
uHrepdeiica RS-232 unu Centronics.

HarnsimHOCTh BBHITTOJHSIEMBIX U3MEPEHUN M MH(DOPMATUBHOCTD SKpaHa MHINKATO-
pa B COBPEeMEHHBIX MIUHH-Pe(dICKTOMETpaX YBEINIUBACTCS IPUMEHEHUEM IIBETHOTO
XUIKOKPUCTALTAISCKOTO AWCIUICS] C TUIIOBBIM pa3MepoM IO AWaroHaim 7-8 mroii-
MOB, XOTSI B MJIA[IIITAX MOJIENISIX U3 COOOpakeHNii MUHUMU3AIINU CTOMMOCTH TIpr00-
pa TIpUMeHsIETCS] MOHOXPOMHBIN 9KpaH. YIpaBjieHUue MPOoIecCoOM U3MepeHusi, odopa-
OOTKM W CUMTHIBAHMSI PE3YJIbTATOB BBITIOJHSIETCS B OOJBIIMHCTBE MPUOOPOB KHO-
TMOYHBIMU TIepekyouaTensaMu (KaHaackass Kommnanusi Exfo mcmonbiyer mist aToro
CEHCOPHBIN 9KpaH). YIPOIIeHWE BHIIOJHEHUST pabOUYUX TIPOLIEAYP NTOCTUTAETCS pa3-
BUTON CHCTeMOU TpadUUeCKMX M TEKCTOBBIX MOACKA30K, BRIBOMMMEIX Ha 3KpaH WH-
JIUKAaTopa.

Pednexromerpsr pupm Exfo u Laser Precision cHaGX)arorcsi BCTpoeHHON andhaBuT-
Ho-1MbpoBoi ki1aBuatypoil. Ee Hajmnuue MO3BOJISIET JIETKO CHAOXaTh IMOJTy4YeHHbIE
pedekTorpaMMbl OOIIUPHBIMUA TECTOBBIMU KOMMEHTAPUSIMU 0€3 MOAKITIOUSHUS BHEIII-
HEH KJIaBUATYpHI.

OOBIYHO pedIEKTOMETP UMEET MEPTBYIO 30HY, TaK KaK M3MEPEHUS ITOTOKA 00paT-
HOTO paccesTHUSI HEBO3MOXHBI JO OKOHYAHWS ACHCTBUS 30HIUPYIOIIETO WMITYJIbCA.
Hns ycrpaneHus 3Toro HepocTtaTka B peduekromerpax tuna OFT-30 u OFT-50 He-
menkoir upmber Wandel & Goltermann mpemycMoTpeHa BHYTPEHHSISI YIJIMHSIIONIAS
BOJIOKOHHAsI KaTyllIKa, KOHeIl KOTOpOW MPUHUMAETCS 3a HYJIb IIKaJbI.

IMuraHne MUHU-pedICKTOMETpa IMPOU3BOAUTCS OT CETEBOIO MCTOYHWKA WU HU-
KeJTb-KaJMUEBOTO aKKyMyJISITOpa. EMKOCTH TTOJTHOCTBIO 3apsKEHHOTO aKKyMYyJIsSITOpa
JIOCTAaTOYHO JUISI TIOJIepKaHUsSI pabOTOCITOCOOHOCTH HEKOTOPBIX MOJEIel B TeUeHUE
BOCHMU 4acoB. JIJist obecriedeHrsT BO3MOXKHOCTH HETIPePHIBHOTO TIPOBENCHUS U3MeEpPe-
HUI B KOMIUICKT ITOCTaBKM IPUOOpA BXOIAT JABA aKKYMYJISITOpPAa M 3apsiTHOE YCTPOU-
cTtBO. MHOTHE MOjenu MpUOOPOB MMEIOT BBHIBEJACHHBIM HA SKpaH MUCIUIES aHAJIOTrO-
BBIY WM TUGPOBOM MHAMKATOP YPOBHSI 3apsIIKU aKKyMYJISITOpa.

MuHu-pedaexroMeTpsl MEPBOrO0 MOKOJEHUS OOBIYHO BBINTYCKAJIUCH B BUAE 3a-
KOHUYEHHBIX IpUOOPOB. B cCOBpeMEeHHBIX KOHCTPYKIIMSAX OTYETIMBO HAMETIJIACh TEH-
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JEeHUMS Tlepexoja K MOIYJIbHBIM pEIIeHUsIM. DTU NMPUOOPHI BBHIMTOJIHEHBI B BUIE
1IaCCU C HECKOJbKUMU CIOTaMU, Kyla BCTABJSIOTCS CMEHHBIE OJOKU Pa3IMYHOrO
Ha3HA4YeHUsI, MO3BOJSIONIME MMPOU3BOAUTh M3MEPEHUs B AMANa3oHax JJIUH BOJH
850, 1300 1 1550 HM OTHOMOIOBBIX 1 MHOTOMOJOBEIX CBETOBOAOB. B Takux ped-
JIEKTOMETpax 9acToO IMpeaycMaTpUBAIOTCS BCTPOEHHBIM MPUHTEP, paboTaoIMii Ha
TEePMOUYBCTBUTEJIBLHON OyMare, TUCKOBOJ 3,5-MI0MMOBBIX TUCKET JJISI 3allMCU Ha
HUX pe3yJIbTATOB U3MEPEHUN U THE3M0 ISl YCTAHOBKU MAarHUTHON KapTtouku. [To-
clielHee BecbMa yIOOHO B cllyyae HEOOXOAUMOCTU OOHOBIEHUSI BEPCUU ITPOTPAMM-
HOTO obecrnieueHus. B unciio cMEHHBIX MOAYJIE BXOASIT TAKXKe ONTUYECKUN TecTep,
BU3yann3aTop Ae(PeKTOB, ONTUYECKUN TeaedOoH, ONTUIECKUN aHaJIU3aToOp CIIEKTpa
u apyrue npubopsl. Ha kopnyce oOBIYHO MpeaycMaTpUBAIOTCS THe3Ia JJIST MOJ-
KJTIOYEeHUST KJIaBUATYPhl U MAaHUMYJISATOpa TUMA MBIIIb. KOIMIeCcTBO CMEHHBIX MO-
IyJIei pa3InyHOTro Ha3HaYeHUs B pediaekromerpe Tuna MTS-5100 pupmer Wavetek
cocTaBisieT 22.

Ha poccuiickom pbIHKe TIpe[-
CTaBJIeHBI peIEKTOMETPHI TTpaK-
TUYECKU BCEX BEIYIIUX U3TOTO-
BUTEJIE 00OpyIOBAHUS 3TOTO
ki1acca. Haubompiiee pacipoct-
paHeHUEe TOJYYUIn MPUOOpPH
¢dupm Wavetek, Ando, Hewlett-
Packard, EXFO u Anritsu.

s CHUXEHUSI CTOUMMOCTH

pedIeKTOMETPOB IIPEIIOKEHO
pellleHre B BUJE IJIAT AJIS yCTa-
HOBKU B PC-coBMecTUMBIE KOM-
neloteprl (miatel cepuun AOC
¢upmbr  Antel u miatet FCS-
300 m FCS-400 KOMIaHUM pye. 208. Pechrexromerp tuma E6000 dbupmer Hewlett-
EXFO). Ilmata BcTaBisieTcsl B Packard
CIIOT CTAIlMOHAPHOTO WM TIepe-
HOCHOT'O KOMIIBIOTEpa M HeceT Ha cebe 3JIeKTPOHHBIE KOMIIOHEHTH (POPMUPOBAHUS
30HIUPYIONIETO UMITYJIbCa, IpHeMa OTPaXeHHOTO CHTHAJIa, eTo IIpeodpa3oBaHUS B
syiekTpuueckuit curHai. [Ipouenypsl janpHeiinieil oopadotku u popmupoBaHus ped-
JIEKTOTPaMMBbI BBITIOJHSIET MPOIECCOP KOMITbIOTEPA, Ha KOTOPOM IIpeIBaApPUTEILHO
JIOJDKHO OBITh MHCTAJUIMPOBAHO COOTBETCTBYIOIEE MporpaMMHoe obecriedyeHue. B
clyyae HeOOXOAMMOCTU B OJUH KOMIIBIOTEP MOXKET OBITh YCTAHOBJIEHO HECKOJIbKO
TaKuX IUIAT.

B mpomecce mpoBeaeHUsT U3MEPEHUI C IOMOIIBIO pedIIEKTOMETPOB MHOTIA WC-
MTOJIBL3YIOT TaK Ha3bIBAEMBIE HOPMAAU3YIOUUe KAMywKy. DTO YCTPOMCTBO MPEICTABISICT
c0o00i1 BOJIOKOHHBIN CBETOBOJ B OydepHOM mokpbiTuu 0,25 MM aiuHON He MeHee 1
KM, HAMOTaHHBIN Ha 600MHYy. OAMH U3 KOHIIOB BOJIOKHA apMUPOBAaH HAKOHEYHUKOM
Pa3beMHOTO COSTUHUTENSI U B MPOIECCe M3MEPEHUI MOAKIIOUaeTcsl K pediekToMeT-
py. Bropoit KkoHeIl BOJIOKHA COSTUHSIETCS ¢ UCITBITYeMBIM KabeJieM CBapKoil, MeXaHM-
YeCKUM CIUIalicoOM WM 4Yepe3 BTopoil pasdbeM. OCHOBHOE Ha3HaUeHHME KATYIIKA —
3(hdEeKTUBHOE MMOJABIEHUE BBHITEKAIOIIMX U U3JIydaeMbIX MOJl C 00ecIieueHueM ycTa-
HOBUBIILIETOCSI MOJIOBOTO PEXMMa, TO €CTh KaTylllka GakTuiecku UTpaeT pojib MOJOBO-
ro GuiabTpa. DTO MO3BOJISIET 3HAYUTESLHO YBEIWYUTh TOYHOCTh aHAJIM3a HaYaJIbHOTO
yyacTKa HEOKOHIIOBAaHHBIX ONTUYEeCKUX Kabeneit. OMHOBPEMEHHO KaTyIIKa YCTpaHseT
MEepTBYIO 30HY pedirekTomeTpa. B mocienHem cirydae BIIIKAa pa3beMHOTO OIITHYECKOTO
COEIMHUTENISI YCTAaHABIMBAETCSI TakKKe Ha BTOPOIM KOHEIl BOJIOKHA, a cama KaTylllKa
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TmoMeniaeTcss B GyTsap ¢ BBIBEACHHBIMU Ha €TO TOPIICBYIO ITOBEPXHOCTh PO3ETKAMU.
Takoe KOHCTPYKTUBHOE UCTIOJIHEHUE UCITOIb30BaHO B KaTyiike tuna FSM-1000 ame-
puxkaHckoil kommnanuu FiberPlus.

10.3.3.3. OnTHuecKue A\oOKaTopbl

Kiaccnaeckuit pediiekroMeTp Jaxke B BapraHTe MUHU-pedIeKToMeTpa SIBISIETCST CIIOXK-
HBIM ¥ JOPOTMM Ipr60opoM* 1 3a CUET 3TOr0 MajIo JOCTYIIEH IIMPOKOMY KPYTY CPEIHMX 1
ocobeHHO Menkux ¢bupM, 3anumaronmxcst co3nanueM CKC. CtpemiieHue pazpaboTuu-
KOB TE€XHOJIOTUIECKOTO ONTOBOJIOKOHHOTO O0OPYIOBAaHMS K YIOBJIETBOPEHUIO TTOTPEOHO-
CTeil TToJIb30BaTeIell 3TOTO CETMEHTAa PhIHKA TIPUBEJIO K TIOSBICHUIO YITPOIIEHHBIX MOJIE-
Jiell 30HAMPYIONTNX ONTUIECKUX ITPUOOPOB, ITOMYIUBIINX Ha3BaHUE ONTHUECKUX JIOKATO-
POB, YUT U3MEPUTEIICH [UTMHEI OIITIYeCKOM TMHUY. [IpIHITIIT TIeICTBIS JIOKATOPOB TAKKE
OCHOBAH Ha METOJ/ie OOPaTHOTO pacCesiHUs, a YIPOILEHNUE JOCTUTHYTO IJIABHBIM 00pa3oM
3a cYeT 0TKa3a OT UCHOJIb30BaHUSI TpadhuecKoro AUCILIes] M IpUMEHEHUsI 0oJiee MpocTo-
IO CIEeNMATU3UPOBAHHOTO IMIPOTPAMMHOTO O0ECIIeUeHNsI, BHITIOIHSIONIETO MPOIIETYPHI
IMOCTPOEHMS pedireKTorpaMMbl. DTo 03BojsteT Ha 10-50% CHU3UTH CTOMMOCTH JIOKATOpa
M0 CPaBHEHUIO C OOBIYHBIMU pedIeKTOMETPaMMU.

B 6onee cnoxnom usmeputene tuna Photodyne, cepus 5200 amepukanckoit dup-
MBI 3M, rpapmueckuii TUCIUIe 3aMeHeH Ha IMPOCTOoU andaBUTHO-IIMMPOBOI, HA KO-
TOPBIA MOXHO MOCEI0BATEILHO BBIBOJUTH paccTOsSIHUE 10 AedeKTa WX HEOTHOPOA-
HOCTU Y BeJIMUYMHY 3aTyXaHWsI CUTHAJIA Ha 3TOM nedekTe. JJaabHOCTb IeiCTBUS U3Me-
pUTENIsl TOCTUTAeT 82 KM.

Wameputenu mHb! ontudeckoit muHuM tima Fiber Ranger aMmeprkaHCcKol KOMIIAaHUM
Rifoc 3a cuet ymMeHbllIEHUST TApaHTUPOBAHHON JATbHOCTU AEHCTBUS 0 5 KM UMEIOT 3HAYM-
TEJILHO JIyYIlIe MacCOrabapUTHbIE TTOKA3aTeN. DTU U3MEPUTEITN BBITYCKAIOTCSI B OITHOMO-
JIOBOM ¥ MHOT'OMOJIOBOM BapMaHTaX M TAaKXKe MOCJIEI0BATEIbHO BBIBOAST HA SKPaH paccTo-
sTHUE 10 HeomHopoaHocTel. [Ipy HamMuuy y 1ob30BaTeIs MePCOHATBHOIO KOMITHIOTEPA,
Ha KOTOPOM MHCTTMPOBAHO COOTBETCTBYIOIIEE ITPOrpaMMHOE obecIieueHue, Ha IKpaHe
MOHUTOpPA MOXET OBITh BOCITPOM3BeNieHa TIOJTHAs peduieKTorpaMMa UCCIenyeMoi JTMHUM.

10.3.4. UpenTHPUKaATOPblI AKTUBHbLIX BOAOKOH

M BU3yanu3aropbl AePpekToB

WneHTndukaTop aKTUBHBIX BOJIOKOH UCITOJIB3YETCS B TIpOLiecce MPOBeAeHUs TTpodrIak-
TUYECKUX pabOT Ha OKOHEYHBIX KOMMYTAIMOHHO-PACTIPENETUTEBHBIX YCTPOMCTBAX U
obecrieurBaeT OBICTPYIO M TOYHYIO MACHTU(MUKAIIMIO BOJOKOH 0€3 IpephIBaHUS CBSI3U C
yKa3aHMeM HallpaBJIeHUs Tiepeqadn curHaita. [IpuHImn aeicTBus naeHTrduKaropa oc-
HOBaH Ha TNPUMEHEHWU M3TMOHOTO OTBETBUTENSI U (DOTOAETEKTOPA, PETUCTPUPYIOLIETO
CHUMAaeMBI C OTBETBUTEIISI CBETOBOI MOTOK. JIJIsI BBITIOJTHEHUST UACHTU(MUKAIIUY TOJIOBKY
npubopa HaJeBaloT Ha cBeToBOM. [locie cpabaTbiBaHUS 3aK1Ma Ha CBETOBOJI, BO3/IECTBY-
€T KaJlMOpoBaHHOE u3rubaroiiee ycwine. B Touke u3ruba 3a cuer HapylleHUs! YCIOBUI
pacIIpoCTpaHeHUsT U TIOSIBJICHUST OOJIBIIIOTO KOJMYECTBA BBHITEKAIOIIMX MOJ HAYMHAETCS
WHTEHCUBHOE CBEUEHUE, KOTOPOE peructpupyercs ¢potornpueMHUKoM. Hapsiny ¢ oGHapy-
JKEHMEeM aKTHBHOTO BOJIOKHA MIEHTU(PUKATOP TTOKA3BIBAET TAKKE HAIIpaBJICHUE PaCIIpOC-
TpaHEHUS ONITUYECKOTO CUTHAJA 110 HeMy. YyBCTBUTETbHOCTD MCITIOJIb3YeMOTO B UACHTH-
¢ukaTope oToNpreMHUKA TOCTATOUYHA TSI pabOTHI C BOJJIOKHAMU B IIBETHOM OyepHOM
mokpbiTun 0,9 MM. Pe3yabTaT usMepeHus: 0ToOpakaeTcsi CBETOIUOIHBIM MHIUKATOPOM 1
aKyCTUYEeCKUM U3BelaTeaeM. JJist MOTIoTHUTEIbHOTO YBETMISHUST TOYHOCTH U (hYHKITNO-
HaJIbHOW TMOKOCTH TIpU paboTe B YCIOBUSX (DOHOBOI 3aCBETKM MAEHTU(HUKATOP MOXKET

4 Tlo cocrostnmio Ha cepenuHy 1999 roma cTonMocTbh HanGOJIEE AEMEBBIX MOEIEH MUHU-Ped-
JIEKTOMETPOB Ha POCCUNCKOM PBIHKE COCTaBJsLIa IPUMEPHO 9 THIC. JTOJLT.
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OBITh HACTPOEH Ha OOHAPYKEHUE CUTHAJIA C
ONpeAETICHHOM YacTOTON MOMYJISIIAU, KO-
TOPBI TeHEPUPYET ONTUYECKMIA TecTep. M3-
BECTHBIE Moenu uneHTuduKaTopoB (AFD-
100 pupmer NHC, LFD-100 pupmber EXFO
n OFI xommanum Wilcom) BBEIIIOTHEHB B
BUJIE PYYHBIX TIPUOOPOB C OaTapeiHBIM -
taHueM (puc. 209).

Busyanusarop aedeKToB nmpeaHa3HaueH
JUUISL BBISIBJICHUSI OJIM3KUX K KOHILy KaOest
(paccTosiHME HE CBBIIIE 5 KM) OOPBIBOB U
Ipyrux nedekToB BOJOKOHHBIX CBETOBO-
OB METOIOM ITpocBeTKH. OCHOBOW TIpU-
Oopa SBJISIETCSI MOLIHBINA Jla3ep KPACHOTO
IIBETA CBEUEHMUSI, IS YIIYJIIIEHUST YCTOBUI
HaOJIOAeHUSI CBETOBOI IMOTOK 3TOTO Jia-
3epa MOXET MOAYJIUPOBATHCS C YaCTOTOM
1 T'u. Ilpu nogkiItoYeHUM BU3yaaus3aTopa
K BOJIOKHY MCCTO ITOBPEXICHNA HATUHA-  pye, 209, VneHTU(HUKATOP AKTUBHBIX BOTOKOH
€T CBETUTHCSI KPACHBIM IIBETOM. tuna AFD-100 kananckoit ¢upmer NHC

HekoTopsie Monenn ontudeckux ped-
nexromMeTpoB (Hampumep, E6000A kommanuu Hewlett-Packard) ¢ MoaynbpHOM KOHCT-
PYKIIMel TTO3BOJISIIOT BCTpaMBaTh MOAYJIb BU3yaiausaTopa ne(eKToB B 0a30BbIi OJIOK.

10.4. BuiBOAbI

Wsmepenuss B8 CKC BBIMONHSAIOTCS Ha BCEX ATaraxX CTPOUTEILCTBA M IKCILTyaTalluu
KabeJbHOM CUCTEMBI U SIBJISIIOTCSI HEOOXOMUMBIM YCIIOBHEM 00€CTIeueHUsT HOPMaIbHO-
ro GYHKIIMOHUPOBAHUS U OBICTPOrO BOCCTAHOBJIEHUSI PAOOTOCIIOCOOHOCTU KaHAJIOB U
TPaKTOB B aBapHUITHBIX CUTYAIIMIX.

W3MmepeHuss TTpOU3BOISITCS B IMPOIIECCE BXOTHOTO KOHTPOJIS, TIPUEMO-CIATOUHBIX
ucnbiTaHuil 1 sKcrtyaranuu CKC, npuyem nocinegHue u3MepeHust JeIsTcsl Ha po-
unakTdeckue, aBapuitHble 1 KOHTpOJbHBIE. [IpaBria 1 METOAMKY 3TUX U3MEPEHMI
TIOCTPOEHBI MO OAMHAKOBBIM TIPUHIIUIIAM, JUISI MX peaIn3allii UCITOJb3YIOTCSI OIMHA-
KOBBIE M3MEpUTEIbHBIC TTPpUOOpHl. KOHKpeTHBITT 00beM U METOAMKA U3MEPEHUI TOTO
WA UHOTO BUJA ONPENEISIIOTCS MOCTABJIEHHOM 1IebI0, a TaKXe TPeOOBAHUSIMU K ObI-
CTpOTE TIOJIyUYEHUST pe3yabTaTa U TOUHOCTH.

OcHoBHBIe MeTonbl u3MepeHus B CKC coBmamaloT ¢ MeTogaMu, IPUMEHSIEMBIMK
IIJISI TECTUPOBAHMST OOBIYHBIX KabenbHbIX TMHMI. OnmHako cnennduka CKC 3actapis-
€T BBOJIUTH CEPhEe3HBIC U3MEHEHUS KaK B METOIUKM MIPOBEACHUS U3MEPEHUH, TaK U B
KOHCTPYKIIMIO U3MEPUTEIBHBIX TTPHUOOPOB.

CraHnapTU30BaHHBIE HOPMATUBHBIMU JOKYMEHTAMU MOJIENIM TeCTUPYEMBIX OOBEK-
TOB M METOJAWKU M3MEPEHUI MO3BOJSIOT JOOUTHCS OIIMOKU M3MEPEHUI OCHOBHBIX
mapaMeTpoB Ha ypoBHe 1,0-1,5 1B, 4To ynmoBIeTBOPSIET MOTPEOHOCTIM KaK IKCILTyaTa-
IIMOHHBIX U3MEPEHMH, TaK U CePTUDUKAIMOHHBIX TPOBEPOK HA MPEIOCTaBIeHUE Tra-
pantumn npoussogutenst CKC.

OCHOBHOW BBIBOJI O COOTBETCTBUM TECTUPYEMOU 3SJIEKTPUUECKOUN JIMHUU HOpPMaMm
JIeJIaeTcsl MO pe3yJibTaTaM KOHTPOJIS YEThIPEX MapaMeTpoB (3aTyXaHUE U MEPEXOIHOE
3aTyxaHue B mojioce yactotT 10 100 MI'1, a Takke JuiMHA U MPaBWIBHOCTh PA3BOAKM),
coBpeMeHHbIe TecTepbl CKC KOHTPOIMPYIOT TaKKe Psi TOTOTHUTEILHBIX XapaKTepu-
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ctuk. Ilocime MPUHSITUSA HOBBIX PENaKIMil CTAaHAAPTOB CIIEAYET OXUAATH ITOSIBICHUS
CJIEMYIONIEeTO TIOKOJIEHUSI TeCTEPOB C PACIIMPEHHBIM YaCTOTHBIM ITHAIla30HOM M TIie-
peYHeM KOHTPOJMPYEMBIX TapamMeTpoB. ISl TUHUI ONTUYECKON CBSI3M 00s13aTEeIbHO
KOHTPOJIUPYETCS TOJBKO JIJIMHA U O0lee 3aTyXaHWe Ha Pa3IMYHbIX [UTMHAX BOJH. W3-
3a OOJIBIIIOTO YMCJIa TECTUPYEMBIX 0OBbEKTOB U HEOOXOIMMOCTH KOHTPOJISI 3HAUYUTEIb-
HOTO KOJIMYECTBA IMapaMeTpPOB BJIEKTPUUYECKUX M oNTH4ecKux TpakToB KC mmpoko
MIPUMEHSIIOTCST TIPUOOPHI C MUKPOIIPOIIECCOPHBIM YIIPaBIEHNEM W BHYTPEHHEH maMsi-
110 Ha 500 u Gosiee pe3ysnbTaTOB TecTUpoBaHUS (Tak HasbiBaeMble TecTepbl CKC u
aBToMaTtuyeckue uaMepurenn). [1oaHbIN KOMITIEKC U3MEPEHU OJHON JTUHUYU BHITION-
HSIETCSI MU TIOJTHOCTBIO B aBTOMATUYECKOM PEXMMeE 3a HECKOJIBKO JIECSITKOB CEKYH]T
0e3 ImpoBeIeHUS MpeaBapUTEIbHON HACTPONKU. 3HAYMUTEIbHAS CTOMMOCTD 3THX IPU-
0OpOB MpHUBeEJIa TaKXKe K JTOCTATOYHO IITMPOKOMY PaCIPOCTPAHEHUIO TSI BHITTOJTHEHUS
TEKYIIUX U3MEPEHUI 6oiee TTPOCTHIX HEABTOMATU3UPOBAHHBIX U3MEPUTENEN.



