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MaTeHTbI

®OyHKUMW faHHOrO NpoAyKTa 3aluLLleHbl OOHUM UITM HECKOMNbKUMM
cneaywowmmn nateHtamu: MNateHt CLUA 8,687,957 u opyrue aHanornyHole
naTeHTbl, 3asiBNEHHbIE N/UNW BblOAHHbIE B ApYrux cTpaHax; nateHT CLUA
8,576,389 n gpyrne aHanorMyHble NaTeHTbl, 3asiBfIEHHbIE U/UNW Bbl4aHHbIE
B Apyrmnx ctpaHax; nateHt CLUA 9,170,173; nateHt CLUA 9,571,186; naTeHT
CLUA 10,014,935; nateHT CLUA 9,134,197 n gpyrve aHanornyHble naTteHThl,
3asIBMEeHHbIe U/UNK BblAaHHbIe B Apyrux cTpaHax; u nateHT CLUA 9,506,838;
n nateHT CLUA Ha npombiluneHHbi obpasey D798,171 n gpyrue
aHanorm4yHble NaTteHTbl B ApYyrMx CTpaHax.

Homep Bepcun: 14.0.1.1
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HopmaTtmeHas nHdopmaums

HopmaTtuBHasa nHdopmauums

HopmaTtuBHasa nHgopmaumsa no aneKTpoMmarHUTHOMy
M3My4eHU0 U COBMECTUMOCTH

HOpMaTVIBHyIO Mchopmau,mo Nno 3NEeKTPOMAarHNTHOMY U3JNYyHYEHUIO N
COBMECTMMOCTU BaLlero yCTp0I7ICTBa CM. B NONb30BaTENbCKOWN
OOKyMeHTauun anda BaLLen I'IJ'IaTd)OprI.

3asBneHue o coorBeTcTBUM cTaHaapTtam EC

MonHbIn TekcT aeknapaumm EC o cooTBEeTCTBMM JOCTYMNEH NO agpecy:
www.exfo.com/en/resources/legal-documentation.
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1 OObwwue cBegeHun ob ycTponctee
OTDR

OnTuyecknin umnynecHbIn pednektometp (OTDR) no3sonsieT aaBatb
XapaKkTepUCTMKY y4acTkam ONTMYECKOro BOMOKHA (Kak NpaBumo, 3To
OTPE3KW, COEAMHEHHbIE CBapKaMu U pasbeMami).

[na npoBegeHns TECTOB AOCTYMNHbI Pa3fnYHble MOAYMW, YYMTbIBaKOLWME TUN
NpoBOAMMbIX M3MEPEHMIt 1 pabouyio cpeay:

» CrangaptHbin OTDR npoBoguT BHYTPEHHWIN aHan13 BONOKHA Y MOXET
onpegenuTb ero AnuHy, obpbiBbl, CyMMapHbIe BO3BPaTHbIE NoTepw,
COCTOSIHME CTbIKOB, Pa3beMoB, a Takxke obLiue notepu.

» Mogyne FTBx-740C-DWC npegacrtaensiet cobort OTDR ¢ nnoTHbIM
cnekTpanbHbIM ynnotHeHnem (DWDM — dense wavelength-division
multiplexing) B C-anana3oHe v npegHasHavyeH Ans TeCTMPOBaHMUS
KaHanoB MynbTUMNEKCUPOBAHNS/AEMYNBTUMNNEKCUPOBAHNS B NMOMEBbIX
ycrnosusax. 3tot Tun OTDR obnagaeT BbICOKMM paspeLleHnemM u
obecnevmBaeT KOMMNIIEKCHOE OnpeneneHne xapakTepmcTuk kaHana, a
Takke nomoraet oOHapyXmnBaTb M YCTpaHATb Henonagkyu ¢ ropoackumm
kaHanamu Ethernet, a Takke B cdhepe KOMMepYECKOro obCnyXMBaHUS.
HononHuTtenbHble cBeeHNst cM. B pasgerne «Pabota c mogynem
DWDM OTDR» Ha cTp. 57.

» Moaynb FTB/FTBx-740C-CW npeacrtaensieT coboni OTDR,
oxBaTtbiBatowmn go 18 kaHanos CWDM ITU ot 1270 Hm go 1610 Hm C
pasHeceHneM KaHanoB 20 HM, ¥ NpeaHa3HaveH a8 TeCTMPOBaHMSA
KaHanoB MynbTUMMNEKCUPOBaHNS/AEMYNLTUNNEKCUPOBAHNS B NOMEBbIX
ycnosusax. 31oT Tun OTDR ¢ rpy6bIM cnekTpanbHbIM YNNOTHEHNEM
(CWDM — coarse wavelength-division multiplexing) obnagaet
BbICOKVMM paspeLueHnem n obecneynBaeT KOMMMEKCHOe onpegeneHne
XapakTepUCTUK KaHara, a Takke nomMmoraeT obHapy>X1BaTb U YCTPAHSTb
Henonagku ¢ ropoackumin kaHanamm Ethernet, cetamm C-RAN, a Takke
B cchepe koMMepyecKkoro obcnyxmeaHus. [JononHUTenbHble cBeAeHNs
cM. B pasgene «Pabota c mogynem CWDM OTDR» Ha cTp. 67.

OTDR 1
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O6wwe ceegeHus 06 yctponctee OTDR

MpumevaHune:B HacTosILEN JOKYyMEHTaLUN CNoBa «KacaHue» 1 «4BONHOE KacaHue»
(MPMMEHUTENBHO K NCMNOMb30BaHNIO CEHCOPHOMO 3KpaHa) 3aMeHsIoT cobom
CroBa «LWEeN4oK» U «4BONHOW LLUENYOKY.

Cepua MAX-700B

Mopt OTDR (ogHOMOAOBSIN)

Mopt OTDR (04HOMOZOBBIN aKTUBHbI)

AKTUBHbIN MHONKATOP
(BkntoyeH, korga nasep paboTaer)

2 OTDR
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Obwwe ceegeHuns 06 yctponctee OTDR

Cepusa FTB-7000 ansa FTB-2/FTB-2 Pro u FTB-4 Pro

SM /MM OTDR MopT OTDR (ans TeCTUPOBaHMS aKTUBHOTO | SM OTDR
— BOITOKHA) :F\,
: W) +— ; =« [l
H (@) Mopt OTDR (MHOromozaoBebii) w3 { \0/‘/,‘
N N
- -
MopT pedekTockona (VFL) O
" (BononHUTEnNbHLIN) °
- -
¥-VFL ¥-VFL
N e
= I ((3)) ———— [Mopt OTDR (ogHOMOAOBbIN) ————= (g@;\]/J
FTB-7200D FTB-7300E
OpHomopoBas u OnHomopoBas n
MHoromopaoBas oAHomMmoaoBasi
moaenu aKTUBHasa mogenu
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O6wwe ceegeHus 06 yctponctee OTDR

Cepus FTB-7000 ansa FTB-2/FTB-2 Pro u FTB-4 Pro

OTDR

MopTt pedektockona (VFL) —@
(mononHUTENbHBbIN)

Pyuka

>

Mopt OTDR

(ogHOMOAOBbI 1N I

MHOTOMOZ0BBbII)

N\
@\
~/

(7
o

{
-

Opyrue moaenu
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OTDR

KoHTponbHO-M3MepuTenbHbie NpubGopbl 1 06opyaoBaHMe www.tehencom.com

Obwwe ceegeHuns 06 yctponctee OTDR

Cepus FTB-700C, cepus MAX-700C, cepuss FTB-700Gv2 u cepusa FTBx-700C

Mopt OTDR (ogHOMOAOBSIN)

AKTUBHbI CBETOANOAHbIN

Mopt OTDR
(MHOromoz0BbIN)

nHavKaTop
O
Siil ACTIVE S Live/OPM
Mopt OTDR
(ooHOMOAOBBIV
aKkTVBHbIN/OPM)
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O6wwe ceegeHus 06 yctponctee OTDR

FTB/FTBx-740C

Mopt OTDR (0ogHOMOAOBSIN)

bwe C-Band

Tunable
® o @
740C Aﬁ\ﬁ

AKTVBHbIN CBETOANOLHbIN
VHAMKaTOp

2 . Ede

Mopt OTDR (0gHOMOAOBSIN)

6 OTDR
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Obwwe ceegeHuns 06 yctponctee OTDR

masHoe OKHO

MmaBHOe OKHO

B rmaBHOM OkHe (nokasaHO HWxe) OTobpakatoTCsl BCe KOMaHabl,
Heobxoaumble Ans ynpaeneHust MHctpymeHtom OTDR:

OkHO npocmoTpa rpaduka

& oror

[ .- [ © He ronen
[ = 1310 nm (9 um)
2
2
»
uernnen—
A | 1
[aHHbIX .
— MaHenb
s Kowdwr. Tecra...
KHOMOK
. Monb3. HACTP-KM...
B 0.0 05 1.0 15 20 km 1
N Tlon./An. (km) Totepn (dB) Orpaxerwe (d6) 3ar. (dB/km) [ Obuuve (dB)
T 1.0307 1731 A=,
= (0.0030) 0.001 0.250 1732
Ta6r||/|ua — = 1.0337 0946 493 2678
o — (0.1018) 0025 0.250 2704
cobbITUI
1.1356 0.130 23833
H (0.1038) 0044 0.419 2877 v

Vs daiina: Macrobend Merae.trc

MpumevaHne:N3-3a paspelueHns akpaHa dakTudeckun sug npunoxeHns OTDR moxet
HEMHOro OTNMYaTbCHA OT PUCYHKOB, MPEACTaBNEHHbIX B 3TOM PYKOBOACTBE

OTDR

nonb3oBarernd.
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O6wwe ceegeHus 06 yctponctee OTDR
LononHumernbHbie rnpoepamMmsbl

[dononHuTenbHble NPorpaMmbil

JononHuTteneHble NporpaMmmbl 4OGaBNEHbl B KOMMSEKT YCTPOMCTBA.
» [ononHutensHas nporpamma OTDR aktnBupyet npunoxernve OTDR.

» [ononHutensHas nporpamma QUAD akTnBupyeT 0OQHOMOLOBbIE AMNWHbI
BOJITH Ha YCTPONCTBAx.

» [ononHutensHas nporpamma IADV npu pabote ¢ npunoxeHuem iOLM
No3BONSAET NONyYnUTb AOCTYN K HaxaTueM kHonku Bxog OTDR. B atom
crny4ae eQMHCTBEHHOW KHOMKOW, NO3BONALEN HayaTb npouecc cbopa
OaHHbIX, ABMAseTCA KHonka CTapT B peanbHOM BPeMEeHM!.
BonblwnHcTBO cTaHaapTHbIX dyHkuun OTDR, Hanpumep Bknagku
Co6biTusa, CBogka, MaeHTudukaums n kHonka KoHdurypaums
TecTa, B 3TOM pPeXMME He paboTatoT.

» [ononHutensHas nporpamma « CWDM-8W» aktuBumpyeT 8 AnVH BOMH B
avanasoHne 1470-1610 HMm.

» [ononHutensHas nporpamma « CWDM-10W» aktnumpyet 10 anuH
BosiH B AnanasoHe 1430-1610 HMm.

» [ononHuTtensHas nporpamma «M-1310W» akTuBmpyeT AnvHY BOMHbI
1310 HMm.

» [ononHutensHasa nporpamma «CWDM-18W» aktusmpyet 18
[OCTYMHBIX AMWH BOSH.

NocTo6paboTKka AaHHbIX

[nsa npocmoTtpa u aHanuaa Tpacc 6e3 nomowym npunoxenna OTDR
BOCI‘IOJ‘Ib3yI7ITer KOMMbKTEPOM, Ha KOTOPOM YCTaHOBIIEHO NPUoXxeHune
FastReporter.

8 OTDR
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Obwwe ceegeHuns 06 yctponctee OTDR
OcHosHble npuHyunsi pabomsi modyneti OTDR

OcHoBHbIe NpuHUUNbI padbotbl moaynen OTDR

Mogynb OTDR wncnyckaeT B BOFIOKHO KOPOTKME CBETOBbIE MMMYIbChI. B
BOJIOKHE MPOUCXOOUT paccesiHue cBeTa, YeMy CrocobCTByeT Hannyne
HeoOQHOPOOHOCTEN, Hanogobme pasbeMOoB, CThIKOB, N3rMboB 1 AeEKTOB.
3atrem OTDR maeHTUdNLMPYET 1 aHANU3NPYeET OTpaXkeHHble curHanol. B
TeYeHne 3aaHHbIX BPEMEHHbIX MHTEPBAOB 3aMepPSETCA UHTEHCUBHOCTb
CUrHanoB, Ha OCHOBAHUWN KOTOPOW COCTABMSOTCA XapaKTePUCTUKN
COObITUN.

Mogynb OTDR paccunTbiBaeT pacctosiHusi no opmyne:

PacctosiHue = - x

N

=N e}

roe

CKOpPOCTb CBeTa B Bakyyme (2,998 x 108 m/c)

o
1

—
1

pasHuLUa BO BpeMEHW MEXAY UCMYCKaHWeM W NoryyYyeHnemM
nMnynbca

KO3(hOULIMEHT NPENOMIEHNS TECTUPYEMOIO BONOKHA (BENMYMHa
OOrmkHa ObITb yKa3aHa NnpousBoguTenem)

5
1

Mpwn onpegeneHumn cocTosiHMA BoriokHa moayrnbs OTDR wncnonbayet
K03 MUMNEHT paneeBckoro odpaTHOro paccesiHMs n peHenesckoe
OoTpaxkeHue; cregyet MMeTb B BUAY, YTO YPOBEHb MOLLIHOCTM
(hpeHENEBCKOr0 OTPaXKEHMS B AECATKM ThICAY pa3 Bbllle, YEM YPOBEHb
obpaTHoro paccesiHus.

» PaneeBckoe obpaTHoe paccesiHue NPOMCXoauT NPW pacnpoCcTpaHeHnm
MMMynbca No BOSIOKHY, KOrAa 13-3a He3Ha4YMTenNbHbIX OTKIIOHEHWN B
CTPYKTYpe MaTepuana u HeOAHOPOAHOCTN KO3 purLumneHTa
NpenomeHns CBET paccemBaeTCs B MPON3BONbHbBIX HanpaBneHUsx.
Cutyauus, npn KOTOPon (PUKCUPYETCH HE3HAYMTENbHOE OTpaXeHne
CBeTa B HanpasfeHnv nepeaaTynka, HasbiBaeTcs obpaTHbIM
paccenBaHvieMm.

OTDR 9
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O6wwe ceegeHus 06 yctponctee OTDR
OcHosHble npuryunsi pabomsi modynet OTDR

» ®peHeneBckoe OTpaxeHne NPOMCXOAMT NPU OBMXXEHUN MMNYNbCa No
BOJIOKHY, KOIAa Ha ero NyTu BCTPEYarTCs pe3kme N3MEeHEHNs NNOTHOCTH
marepuana, Hanpumep B pasbemMax U MecTax paspbiBa BOMOKHA C
BO3AYLUHbIMK 3a3opamu. 10 cpaBHeHWIO C paneeBckUM obpaTHbIM
paccesiHMeM, B TaKMX Cryvasix oTpaxkaetcsi o4eHb GonbLuoe
KOnuuyecTBo cBeTa. MIHTEHCUBHOCTb OTpaXkeHWsi 3aBUCUT OT CTeNeHn
N3MeHeHns KoaduumneHTa npenomneHms.

CeetoBble CgeToBblE
UMNYnbChbl UMMy CHI
JlazepHbl I B
. —— —p{ [MOPT |——— | BonokHo
 Auon OnTPoH | =1 OTDR [ - - _
A ' OTpaxeHHbIi OTpame‘Hme cBeTa B
curHan Hanpasnexun OTDR
J1aBUHHBIN
doTonpuemHuk (APD)
leHepatop !
MUMMYNbCOB v
A AHarnoro-LndpoBoil
Ha6op komaHz npeobpasosarens (A/D)
' AHanuanpyembl
v 1 curHan
Mukponpoueccop L — | OTO6pP.

Mpu BbIBOAE BCEW TpacChl Kaxaasi Touka npeacTtaBnseT cobor 3HaveHue,
nony4yeHHoe B pe3ynbraTe ycpegHeHNs MHOXeCTBa Toyek Bblibopku. [ns
NpPOCMOTpa BCeX 3TUX Tovek TpebyeTca macutabupoBaHue.

10 OTDR
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Obwwe ceegeHuns 06 yctponctee OTDR
TexHu4ecKkue Xapakmepucmuku

TexHM4YeCcKne xapaKTepUCTUKn

CBefieHMs 0 TEXHNYECKUX XapakTepucTmkax n3genusi cMm. Ha seb-cavite
EXFO no agpecy www.exfo.com.

YcnoBHble 0003Ha4YeHUs

I'Iepe,u, ncnonb3oBaHnemM mnsgennd, onncaHHoOro B 3ToM pykoBoACTBeE,
HeobX0AMMO 03HAaKOMUTBLCH CO cnegyrowmmMn ycnoBHbIMA 0003HaYeHUAMHU:

NMPEAYNPEXOEHMUE!

[daHHbIN 3HaK yKa3blBaeT Ha NOTeHUUanbHO ONAaCHYH CUTYyaLuIo,
KOTOpasA MOXeT MPMBECTU K CMepTU Unu cepbe3Hon TpaBme. He
npoaomkanTe paboTty, ecnv Bbl He NOHSASIN U HEe BbIMOJTHUIN
TpebyeMble yCroBuS.

NMPEOQOCTEPEXEHUE

[aHHbIN 3HaK yKa3bIBaeT Ha NOTEHLMaNbHO OMaCHY0 CUTyauMmIo,
Npy KOTOPOM MOXKHO NOJTyYUTb TPaBMYy JIErKOW UK cpepHen
cTeneHu TaxecTtu. He npogonxaiTte paboTy, ecnu Bbl He NOHANN U
He BbINONHUNK TpeGyeMble YCroBUSA.

NMPEOOCTEPEXEHUE

[aHHbIM 3HaK yKa3blBaeT Ha NOTEHLMANbLHO OMACHYK CUTyaLuio,
NPy KOTOPOW MOXET NPOU30MTU NoBpeXxaeHue obopyaoBaHus. He
npogokanTe paboTy, ecnu Bbl He MOHANW U He BbINONMHUNYN
Tpebyemble ycrnoBusA.

BAXHO!

O603HavyaeT BaxHyr UHpopmaLuo 06 3ToMm u3genum, ¢ KOTopomn
cneayeT O3HaKOMUTbLCA.

OTDR 11
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2 WHdopmauuma o 6esonacHoCcTU
O6wan nHdopmauma o 6e3onacHOCTU

NMPEAYNPEXOEHMUE!

He yCTaHaBnMBaﬁTe M He OTCOeaNHANTE BOJIOKHA npu BKNO4YeHHOM
MUCTOYHMKe cBeTa. Hukorga He CMOTpUTE NPAMO B aKTUBHO€E BOJIOKHO
U BCcerga HoOCuUTe 3allUTHbIe OYKMW.

MPEOQYNPEXOEHWUE!

Mcnonb3oBaHue cpeacTB ynpaBreHusi, HaCTPoeK v npoueayp, B
YaCTHOCTM IKCNJlyaTauum U TEXHUYECKOro o6CrnyXuBaHus,
OTJIMYHbIX OT YKa3aHHbIX B JAHHOWN MHCTPYKLUMU, MOXET NPUBECTHU K
BO3HUKHOBEHMUIO ONACHOro PaAMOaKTUBHOIO U3Ny4YEeHUs], a TaKke K
ocnabeBaHUIO YPOBHSA 3aluThbl, KOTOPbIN 06ecneuynBaeTca ons
AaHHOro yCTpOMCTBA.

MPEQYNPEXOEHUE!

Ecnu o6opyaoBaHue akcnnyaTupyeTcs He NpeayCMOTPEeHHbIM
npousBoguTenieM o6pa3om, 6e3o0nacHOCTbL UCMNOJNIb30BaHUS
YCTPOMCTBA He rapaHTUpyeTcs.

NMPEAYNPEXOEHUE!

Ucnonb3yinTe TONbKO KOMMNNEKTYOWME, NnpegHa3Ha4YeHHbIe AN
Bawero ycTtpoucTea u yreepxaeHHble EXFO. YTo6blI 03HaKOMUTbLCS
C NOJIHbIM CMMCKOM KOMIMJIEKTYIOLWMX, CM. TEXHUYECKne
XapaKTepUCTUKU U3[enus Unm cBAXXmTechb ¢ npeacraButenem EXFO.

OTDR 13
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MHdopmaLmsa o 6esonacHoOCTU
Obuwast uHghopmauusi o bezonacHocmu

BAXHO!
Ecnu Ha npu6ope oTobpakaeTcsi CUMBON A, ybeguTtechb, YTO Bbl
cobniogaeTe UHCTPYKUUM, NpUBEAEHHbIe B AOKYMEHTauumn
nonb3oBartens. Yoegutecb, 4To Bbl NOHMMaeTe U cobniopaere
HeobxoAuMble yCNOBUA Nepea TeM, Kak MCNONb30BaTh U3genue.

A\ BAXHO!
MapkupoBka /% Ha Nnpubope 0603HA4YaeT, UTO OH OCHALUEH

MCTOYHMKOM NTa3epPHOro M3ry4YeHusi Usiu MOXeT UCMONb30BaTbLCA C
npuMbopamm, OCHaLEeHHbIMU UCTOYHUKAMMU JTa3epPHOro U3ny4eHMus.
MomMumo npoyero, K TakKUM NpPUGopamM MOryT OTHOCUTbLCS pasfinyHble
MOAYyIM U BHELWHWEe onTUu4eckue Grnoku.

BAXHO!

9Ta AOKyMeHTaLMn cCoaepXuT U Apyrue MHCTPYKLMK NO
cobnogeHuo 6e3onacHOCTU BO BpeMsA paboThbl C MPOAYKTOM.
Y6enurtechb, YTO BHUMaTENbHO NPOYNUN UX nepea TeM, Kak
BbINOJIHATb COOTBETCTBYOLNE AENCTBUA.

14 OTDR
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MHdpopmaumsa o 6esonacHocTu

UHgpopmayusi o 6ezonacHocmu fpu UCMOMb308aHUU 1a3€PHO20 U3iydYeHusi Onsi moderel
FTB-7000/FTB-700Gv2/FTB/FTBx/MAX-700C (ycmpoticmsa 6e3 deghekmockorna)

UHcopmauma o 6ezonacHoCTM npum
MCNOSIb30BaHUM Na3epPHOro N3ny4veHus ansq
Mogeneun
FTB-7000/FTB-700Gv2/FTB/FTBx/MAX-700C
(ycTponcrBa 6e3 gedekrockona)

YcTponicTBo cooTBeTCTBYET cTangapty IEC 60825-1: 2007 n 2014.

= NMPEQYNPEXOEHUE!
E (M3K 60825-1: 2007) NMpocMoTp NnaszepHOro U3ny4eHus c

MCNOJIb30BaHMEM HEKOTOPbIX ONTUYECKMX NPMOOpPOB Ans
ONCTaHLMOHHOIO HabnaeHus (Hanpumep, TeNieCKonoB U
OUHOKINEen) MoXeT ObITb ONacHbIM A4NA rnas.

== MPEOYNPEXOEHMUE!
E (M3K 60825-1: 2014) NMpocMoTp NasepHOro NU3ny4eHus c

MCMNONb30BaHUEM TeNleCKONMYEeCKMX ONTUYEeCKNX Nnpubopos
(HanpuMep, TeniecKonoB U GUHOKNEN) MOXET ObITb ONacHbIM Onsi
rna3. CooTBeTCTBEHHO, NOJIb30BaTEsNISIM HeMb3sl HaNpPaBnATb Jyd B
MecTa BEPOATHOro UCNOJIb30OBaHUA TaKMX NpubopoB.

JlazepHoe nsnyyeHne MOXeT UCXOOUTb U3 ONTUYECKOrO BbIXOAHOMO NopTa.

OTDR 15
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MHdopmaLmsa o 6esonacHoOCTU

UHgbopmayusi o 6esonacHocmu fpu UCMOMb308aHUU f1a3epHO20 u3nyveHus 0n1s modenel
FTB-7000/FTB-700Gv2/FTB/FTBX/MAX-700C (ycmpoticmea 6e3 deghekmockona)

Ha cnegytowux Tabnmnykax ykasaHo, YTO YCTPONCTBO, COAEPXUT UCTOYHUK
knacca 1M:

HEBWOWMOE JTASEPHOE
N3JTYYEHWVE
INVISIBLE LASER RADIATION SAMNPELLAETCA HAMPAMYIO
DO NOT VIEW DIRECTLY CMOTPETb HA U3NTYYEHUE C
WITH MCIOJIbSOBAHVNEM
OPTICAL INSTRUMENTS OMNTUYECKMX NMPUBOPOBHE

DO NOT EXPOSE USERS OF
TELESCOPIC OPTICS
CLASS 1M LASER PRODUCT

W HATMPABJTIATb HA
MOJIb3OBATEJIEN
TENECKOMUNYECKNX

OMNTUYECKNX NMPUBEOPOB
NASEPHOE YCTPOWUCTBO
KNACCA 1M

OnwvHa BonHbl: 800-1300 HM
Wnpuna nmnynsca: =1<1 mke

MakcumanbHas nnkoBas MOLLHOCTb: ,Iﬂ <500 munnueatt

JnunHa BonHbl: 1250-1400 HM
LLnpuHa umnynbca: [—1 < 20 MKC

MakcumanbHas NkoBas MOLHOCTb: ,Iﬂ <260 munnueartT

[OnvHa BonHbl: 1400-1700 HM
LLnpuHa umnynbca: f—1 < 20 MKC

MakcumanbHasa nukoeasi MOLLHOCTb: ,Iﬂ <600 munnueaTtt

CootBetcTBYyeT TpeboBaHusim ctaHgapTa 21 CFR 1040.10, 3a
UCKIoYeHMeM OTnn4umi cornacHo lNpumedanuio o nasepax Ne 50 ot 24
nioHa 2007 r.
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MHdpopmaumsa o 6esonacHocTu

UHgopmayus o besonacHocmu rpu Ucronb308aHUU N1a3epHo20 usyqeHuss FTB-7000
(vempoticmea ¢ 0eghekmocKornom)

UHcopmauma o 6ezonacHoCTM npum
ncnonb30BaHUU nasepHoro nsny4vexuuma FTB-7000
(yctpouctBa ¢ aeceKkTrockonom)

YcTponicTBo cooTBeTCTBYET cTangapty IEC 60825-1: 2007 n 2014.

J'Ia3epHoe n3ny4vyeHme MoxeT NCXoguTb U3 BbIXOAHOIO nopTta. OnacHo
CMOTpPETb NPAMO Ha BHyTpeHHMVI nyu.

Cnepytowme Haknenku ykasblBatoT, YTO U3genne CoaepXXnT NCTOYHMK
knacca 3R:

IEC/CEI 60825-1 : 2007/2014

ﬁVOIDLI?I?!EE%TRAEglE”IDNSURE | YkasaHa Ha GOKOBOIA
TS PmROODUCT naHenu mogyns

RAYONNEMENT LASER
EXPOSITION DIRECTE DANGEREUSE POUR LES YEUX
APPAREIL A LASER DE CLASSE 3R

7.+ 650 £10 nm, Pgyt / Psortie max < SmW

CooteetcTByeT TpeboBaHuaM ctaHgapta 21 CFR 1040.10, 3a
NCKIIOYEHMEM OTNNYMIA cornacHo Mpumedaruto o nasepax Ne 50 ot 24
nioHs 2007 .

OTDR 17
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MHdopmaLmsa o 6esonacHoOCTU

Urgopmayus o 6e3onacHocmu rnpu UConb308aHUU J1a3epHO20 u3nydeHusi 0ns modenu MAX-700C
(yempoticmea ¢ degheKmocKornom)

18

UHcopmauma o 6ezonacHoCTM npum

KoHTponbHo-uameputenbHbie Nnpubopbl n o6opygoBaHue www.tehencom.com

ncnosfib3oBaHU nNa3epHoOro n3ny4vyeHuns Ans

mogenu MAX-700C (yctpouctBa ¢

AedeKTockonom)

YcTponicTBo cooTBeTCTBYET cTangapty IEC 60825-1: 2007 n 2014.

J'IasepHoe n3ny4yeHme MoxetT NCXxognTb U3 ONTUYECKOIro BbIXOOAHOIO nopTa.

Cne,qyrou.l,me HaKnewmku YKa3bIBakoT, 4TO U3genme coaepXxnTt MCTOYHUK

knacca 2:

IEC/CEI 60825-1 : 2007/2014

LASER RADIATION
DO NOT STARE INTO THE BEAM
CLASS 2 LASER PRODUCT

RAYONNEMENT LASER
NE PAS REGARDER DANS LE FAISCEAU
APPAREIL A LASER DE CLASSE 2

7.+ 650 £10 nm, Pgyt / Psortie max < 2mW

. YkasaHa Ha 3agHen
naHenu mopyns

CooteetcTByeT TpeboBaHuaM ctaHgapta 21 CFR 1040.10, 3a
UCKMoYEeHMEM OTNNYMIA cornacHo MNMpumedanuto o nasepax Ne 50 ot 24

nionst 2007 r.

OTDR



000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
MHdpopmaumsa o 6esonacHocTu
UHgopmayus o nasepHoM usnydeHuu 0nss modenu MAX-700B

UHdopmaumsa o nazepHomM UsnyvyeHuu ans
mopgenu MAX-700B

YcTponicTBo cooTBeTCTBYET cTangapty IEC 60825-1: 2007 n 2014.

= NMPEQYNPEXOEHUE!
E (M3K 60825-1: 2007) NMpocMoTp NnaszepHOro U3ny4eHus c

MCNOJIb30BaHMEM HEKOTOPbIX ONTUYECKMX NPMOOpPOB Ans
ONCTaHLMOHHOIO HabnaeHus (Hanpumep, TefieCKonoB U
OUHOKINen) MoXeT ObITb ONacHbIM A4NA rnas.

== MPEOYNPEXOEHMUE!
E (M3K 60825-1: 2014) NMpocMoTp NasepHOro NU3ny4eHus c

MCMNONb30BaHUEM TeNleCKONMYEeCKMX ONTUYEeCKNX Nnpubopos
(HanpuMep, TeniecKonoB U GUHOKNEN) MOXET ObITb OnacHbIM Onsi
rna3. CooTBeTCTBEHHO, NOJIb30BaTENSIM Helb3sl HaNpaBnATb Jyd B
MecTa BEPOATHOro MCNOJIb30OBaHUA TaKMX NpubopoB.

JlazepHoe nsnyyeHne MOXeT UCXOOUTb U3 ONTUYECKOrO BbIXOAHOMO NopTa.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
MHdopmaLmsa o 6esonacHoOCTU
WHpopmayusi 06 anekmpobesonacHocmu

Ha cnegytowux Tabnmnykax ykasaHo, YTO YCTPONCTBO, COAEPXUT UCTOYHUK
knacca 1M:

HEBWOWMOE JTASEPHOE
N3JTYYEHWVE
INVISIBLE LASER RADIATION SAMNPELLAETCA HAMPAMYIO
DO NOT VIEW DIRECTLY CMOTPETb HA U3NTYYEHUE C
WITH MCIOJIbSOBAHVNEM
OPTICAL INSTRUMENTS OMNTUYECKMX NMPUBOPOBHE

DO NOT EXPOSE USERS OF W HATMPABJTIATb HA
TELESCOPIC OPTICS MOJIb3OBATEJIEN
CLASS 1M LASER PRODUCT TENECKOMUNYECKNX
OMNTUYECKNX NMPUBEOPOB
NASEPHOE YCTPOWUCTBO
KNACCA 1M

OnwvHa BonHbl: 1300-1400 HM
LLnpuHa umnynbca: f—1 < 20 MKC
MakcnmanbHast nnkoBas MOLLHOCTb: ,Iﬂ <260 munnueatT

OnwvHa BonHbl: 1400-1700 HM
LLnpuHa umnynbca: f—1 < 20 MKC
MakcumanbHas nkoBast MOLLHOCTb: ,Iﬂ <600 munnuearTt

CootBetcTBYyeT TpeboBaHusim ctanaapTa 21 CFR 1040.10, 3a
UCKIIOYEeHMEM OTNn4mi cornacHo MNpumedanuio o nasepax Ne 50 ot 24
nioHa 2007 r.

UHcopmauma o6 anekTpobGesonacHOCTU

JononHuTtenbHble cBegeHns 0 6e30nacHOCTM NpogyKTa U XxapakTepucTukax
06opyaoBaHMsA coaepkaTcsi B NONb30BaTENbCKON AOKYMEHTaLMU K
ncnonb3yemomn nnatdopme.

MoTpebnsemasn mowHocTb Bcex mogyrnen OTDR Huxe 10 Br.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

3 MoprotrosBka OTDR k
TECTUPOBAHUIO

YctaHoBka EXFO yHuBepcanbHoro uHtepcgenca
(EUI)

K ctaumoHapHoun 6a3oBon nnate nHTepdernca EUl MoxxHO nogknountb
pasbembl ¢ yrrnoson (APC) unu Heyrnosow (UPC) wnngoBkon KOHTaKTOB.
CoBMecCTUMbIN TUM pasbeMa MOXHO ONPEAENUTb MO TUMY KPOMKW BOKPYT
6a3oBon NnaTtol.

Metannuyeckas nubo
YyepHasi Unu TeMHo-cepasi——

KpoMKa 0603Ha4vaeT

pasbem Trna UPC

3eneHas kpoMka
o6o3Havaet
pasbem Tvna APC

[nsa yctaHoBKM aganTtepa pa3bema EUl Ha 6a3oByto nnaty EUI
HeobxoAMMO BbINONHUTL crieaylolmne OeUCTBUS:

1. [Hepxute agantep pasbema EUI Tak, 4ToObl Nbine3allmTHbIN Konnavok
OTKpbIBarncs BHU3.

2. 3akpoiiTe nblnesalnTHbIN Komnnadok, 4Toobl obecne4nTb 6onee
HaOEeXHOE KpenseHne agantepa pasbema.

3. BcraBbre agantep pasbema B 6a3oByto nnary.

4. C ycunuem HagaBnvBasi Ha agantep pasbemMa, NoBepHUTE ero no
yacoBow cTperke B 6a3oBor nnaTe, 4Tobbl 3ahNKCUPOBATL B HY>KHOM
MONOXEHWMW.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
Moarotoeka OTDR k TecTMpoBaHMIO
Oyucmka u nodk4eHUe oNMUYECKUX 80STOKOH

OuucTtKka n nogknrovyeHne onNnTUYeCKUX BOSIOKOH

BAXHO!

Ona obecnevyeHnss MakCUManbLHOM MOLLHOCTU U BO usbexaHune
Nosly4eHuUs1 OLWMNOBOUYHbIX AaHHbIX BbINOSIHANTE NepeyYnCcrieHHble
HUXe OenuCcTBuUsA:

» Bcerga npoBepsiite KOHLbI BOJIOKOH, YTOObI y6eauTbCcA B UX
yuctoTe (CM. HUXe), Npexae YeM BCTaBNsATbL BOJIOKHA B NOPT.
KomnaHusa EXFO He HeceT OTBETCTBEHHOCTM 3a yLliep6 unu
OLWNGKN, BbI3BaHHbIE NJTIOXOM O4YUCTKOM UK IKCNsyaTaumen
BOJIOKHa.

» [lpoBepbTe Hanuune y KOMMYTaLMOHHOIO WHypa
COOTBETCTBYOLMX pasbeMoB. Mpu nogknioyeHun
HECOOTBETCTBYIOLMX Pa3beMOB MX HAaKOHEYHUKN ByayT
NoBpeXAeHbI.

MopknoyeHne BONIOKOHHO-ONTUYECKOro Kabens:

1. O6GcnenynTe BONMOKHO C MOMOLLLI0 MUKPOCKONa Ans uccneaoBaHus
BOJTOKOH. ECriv BONMOKHO OKaXeTCcst YNCTbIM, MPUCTynanTe K
MOAKIMIOYEHMIO BOMOKHA K NopTy. Ecnn Ha BonokHe OyayT oOHapyXXeHbl
3arpsA3HEeHUs, BbINOMHWUTE NPOLeAypbl N0 ero O4YUCTKE COrnacHoO
WHCTPYKUUSIM HUXKE.

2. OuucTMTe KOHLbI BOMIOKHA CrieayoLWwmnm o6pasoMm:

2a. AkKypaTHO O4MCTUTE KOHEL, BOITOKHa C MOMOLLbIO YNCTALLEN
nanoykm 6e3 Bopca, CMOYEHHOM B XMUAKOM O4YncCTUTENE
OMTMYECKOro KayecTsa.

2b. TwartenbHO BbITPUTE pa3beM C MOMOLLbIO CYyXOW YNCTSLLEN
nanoyku.

2c. OCMOTpMTe KOHeL, BOSIOKHa, Y4TOObI y6e,D,I/ITbCF| B OTCYTCTBUU IPA3N.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Oyucmka u Nodk4eHUe oNMUYECKUX B0STOKOH

3. OcCTOpOXHO coeguHUTE pasbeM M NOPT, HEe AaBas BOMOKHY KacaTbCs
BHELLHEN YacTu nopTa unu TepeTbCs O Apyrue NoBepXHOCTH.

Ecnu pasbeM MMeeT KItou, y6e,D,VITer, YTO OH MOJTHOCTbLIO BOLUEN B
COOTBeTCTBYIOU.LMVI nas3 nopta.

4. HaxmuTe Ha pa3beMm Tak, YTOObl BONTOKOHHO-OMNTUYECKNIA Kabenb
3adhukcupoBarcs, TeMm cambiM obecnednBas COOTBETCTBYHOLLUN
KOHTaKT.

Ecnu pasbem BbINOMHEH B BUAE BMHTOBOW MydhThl, 3aBEPHUTE €r0 TaK,
4TObbI 3ahnKCUPOBATL BOMOKHO. He nepeTsiHuTe MyqTy, NOCKOSbKY B
3TOM Cry4ae MOXHO MOBPEeaUTb BOSTOKHO U MOPT.

MpumevaHune:Ecnmn BONOKOHHO-ONTUYECKNIA Kabernb COBMELLEH UM NOAKIOYEH
HenpaBuWIbHO, 3TO NPMBEAET K GONMbLUMM NOTEPSIM U NosIBNEHUO addpekTa
OTpaXeHus.

Komnanusa EXFO vcnonb3yeT Ka4eCcTBEHHbIE pa3beMbl COTNTAacHO
ctaHgapTtam EIA-455-21A.

YT1o06bI pa3bemMbl OCTaBasfinCb YNCTbIMU N B XOpOoLLUEM COCTOAHUN, KOMNaHUA
EXFO HacToaTenbHo pekomMmeHayeT nepen NoAKnn4eHnem npoBepAaTb UX C
NOMOLLBbKO MUKPOCKOMNa AnAa nccnegoBaHnA BOJTOKOH. OTkas ot aton
npouenypbl MOXeET NpUBeCT K HEBOCCTAHOBUMbIM NOBPEXOEHNAM
pas3bemMoB N HETOYHOCTAM B U3MEpPEHUAX.
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Moarotoeka OTDR k TecTMpoBaHMIO
Asmomamuyeckoe umeHogaHue ¢halisios mpacc

ABTOMaTnyeckoe nmeHoBaHue ¢pannoB Tpacc

Mpn Kaxkgom 3anycke namepeHust nporpaMmma npegnaraet umsa canna,
CO3[aHHOE Ha OCHOBE HACTPOEK aBTOMMEHOBaHMS. OT0 nmsa danna
oTODOpaXkaeTCcs B HMXKHEN YaCcTy OKHa.

Mmsa dbanna coctonT n3 ogHom unum 6onee ctaTnyeckmnx
(BykBEHHO-LMPOBLIX) YacTen U ogHoM unn 6onee nepemMeHHbIX
(uncbpoBbIX) YacTen; NpM 3TOM NOCNEAHASA YacTb YBENMYMBAETCH UMK
YMEHbLLAETCS B COOTBETCTBMM C BIDOPOM MONb3oBaTerns, HanpuMep:

Ecnn BblﬁpaHO yBenun4ieHue... Ecnn Bbl6paH0 YMéeHbllUeHue...
NepemeHHas yacTb lMepemeHHas YacTb YMeHbLUaeTCH,
yBENu4YMBaEeTCs, Noka He AOCTUIHET |MoKa He JOCTUrHeT 1, notom
MaKCMMarnbHO BO3MOXHOIO cbpacbiBaeTcsa A0 MakcumarnbHO
3HaYeHNsi C y4EeTOM YKa3aHHOro BO3MOXHOIO 3HAYEHMWS C Y4ETOM
KOnm4ecTBa pa3ps4aoB, MOCIe Yero |yka3aHHOro KonuyecTBa paspsgos.
cbpacbiBaeTcs Ha 1.

MpumeyvaHune:Ana yMeHbLLAOLWUXCSA 3Ha4YEeHUI HavyanbHOe YMCIO A0MKHO ObiTh GonbLue
KOHEYHOro.

Mocne coxpaHeHus o4epegHOro pesynerara yCTPOWCTBO reHepupyeT
cnepywowee ums panna nytem yBenuueHns (Mnv ymeHsLueHus) cyddumkca
Ha OgHy eavHuuy.

Bbl MOXeTe BbibpaTh KONMYECTBO pa3psiAoB, OTobparkaembix Ans
YBENUUYNBAIOLLMXCH UM YMEHbLUAKLLMXCA 3HAYEHUN.

Bbibepute «#», ecnu Bbl XOTUTE COXPaHUTb 3HAYEHNE MMEHHO TOYHO B
TakoM doopmaTe, Kak 3TO onpeaeneHo 3Ha4eHMsIMM Hadana 1 KoHua. Ecnu
3HaveHue JOMKHO BbITb yBenuyeHo ot 1 4o 10, To oHO npuHMMaeT Bua: 1,
2,3,...9,10. OguH «#» aBnsieTca hopmaTtomM No yMOnyaHuio.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Asmomamuyeckoe umeHosaHue ¢halisioe mpacc

BbibepuTe gBa, Tpu, Unu YeTbipe «#», ecnn Bbl XOTUTE, YTOOLI BCE
3Ha4eHus 6binn BblpaXkeHbl 3TUM Xe KONMYeCTBOM pa3psgoB. [NpunoxeHune
3aMnosHAET MNyCTble MecTa HyNsiMU 40 YBENUYEHUS UITM YMEHbLUEHUS, YTOObI
oTobpaxkancs cooTBeTCTBYOLWMIA hopmat. Hanpumep, ecnu Bbl BbibepuTe
OBa «#», a 3Ha4yeHne JOIMKHO ObITb yBenuyeHo ot 1 go 10, To oHO
npuHumaet sug: 01, 02, 03, ... 09, 10.

Uma carna MoxeT 6bITb YBENMMYEHO C MOMOLLBIO OOHOTO MMM HECKOMNbKMX
noeHTndmrkaTopos. Beibop ogHoro ngeHtTndmrkaTopa BbIMOMHAETCS Nocre
YBENUYEHUS (NN YMEHBLLEHNS) YCTAHOBMEHHOIO BaMM 3HAYEHUS.

Mpu BbIGOPE HECKOMNbKNX MAEeHTMMKATOPOB OHM OTOBpaxaroTcs
nocrnepoBaTernibHO B TOM NOpsSAKe, B KOTOPOM BbIfin yCTaHOBMEHDI, a
yBenuMyeHne Ha4yHeTCs C NocneaHero sreMeHTa B cnmcke (C HanbonbLnm
oTcTtynom). Hanpumep, ecnu y Bac ecTb ums danna ¢ ngeHtudumkaropamm
pacnonoxeHusi, kabens 1 BONOKHA B TAaKOM Nopsake, nepsbiM OyaeT
yBenuyeH nageHTndnKaTop BONIOKHa, 3aTeM Kabens n 3atem pacnonoXeHns:

PacnonoxeHue 1, kabenb 1, BONOKHO 1
PacnonoxeHune 1, kabenb 2, BONOKHO 1
PacnonoxeHune 1, kabenb 2, BONOKHO 2
T Aa.

MpumeyaHue:Ecnn dann Tpacckl He CoOXpaHsieTcst, ero nvs GyaeT npeanoXxeHo ansg
crnegyoLlen naMmepeHHom Tpacchl.
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000 "TexaHkoM" KOHTpoOnbHO-M3MepuTesibHbIE NPUGOPLI U 06opyAOBaHUe
Moarotoeka OTDR k TecTMpoBaHMIO
Asmomamuyeckoe umeHogaHue ¢halisios mpacc

OTa BO3MOXHOCTb OCOBEHHO nonesHa npu TeCTUpoBaHMK
MHOTOBOITOKOHHbIX Kabenen.

www.tehencom.com

Mpw oTKNOYEHUN (PYHKLUK aBTOMATUYECKOrO MMEHOBaHUSA dhanros B
NpUnoXxeHun ByaeT ncnonb3oBaTbCs UMA danna no ymornyaHuio, To ecTb

Unnamed.trc.

Mo ymonyaHutio Tpacckl COXpaHATCs B cOGCTBEHHOM bopmarTe (.trc), HO B
YCTPOMCTBE MOXHO HAaCTPOUTb MX coxpaHeHne B hopmarte Bellcore (.sor)
(cm. pasgen «Beibop dhopmata danna no ymonyaHuto» Ha ctp. 116).

Mpumeyanue:Mpun BbIGOpe bopmaTa Bellcore (.sor) ycTponcTBO co3aaeT Nno OgHOMY
daviny Ansa kaxxgowm AnvHbl BonHbl (Hanpumep, TRACEOO1_1310.sor n
TRACEO001_1550.so0r, ecnv npu TeCTMpoBaHUN NCNOMb3YHOTCA ABE AMNUHbI
BonHbl 1310 HM 1 1550 HM). B cobcTBeHHOM dhopmarTe (.trc) coxpaHsatoTes

pes3yneraThl AMs BCEX AMWH BOMH B 0gHOM dhanne.

Mpumeyanue:MNMpun padote ¢ mogynem FTB/FTBx-740C-DWx, npunoxeHue ncnonb3yet

HOMWHanbHY ONUHY BOnHbI C-guanasoHa, paBHyto 1550 HM.

I'Iapameprl aBTOMMEHOBaHNA MOXHO 3aaTthb TONMbKO AJ14 CbaVIJ'IOB

, KOTOpblEe

ewe He Obinn COXpPaHEHbLI. I'Iapameprl 6y,EI,yT 0T06pa)KaTbC$| TOJIbKO And

TeKyLiero n cneagywuero usmMepeHus (KOFJJ,a TECT YXe BbIMNOJTHEH,

HO eLlle

He COXpaHeH), Uin TOMbKO AN CreayroLLero namepeHust (TecT eLle He
BbIMOSIHEH). B NpOTMBHOM cryvae napameTpbl 0TOOpaxxaTbCs He OyayT.

I'IapameTpaM MOXHO TaKXXe BEPHYTb UX 3HAa4Y€HUA NO YMOJTHaHUIO.

26

OTDR



000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Asmomamuyeckoe umeHosaHue ¢halisioe mpacc

HacTpoiika aBToMaTM4eCKOro MMeHoOBaHuA (pannos:
1. B NmaBHOM MmeHIo Haxxmnte UgeHTudmkaums.

2. Y6egutecb, uto B cnucke MpuMm. K BoibpaHbl nyHKTE Cnep. c6op
AaHHbIX unn Tekywmum c60p AaHHbIX.

WaeHudukaums X

(I‘\pwm. K ‘Cﬂeﬂ. cBop AaHHLIx v‘)

WaeHTndnkatops 3Haverne Ysenuuerve Wma daitna »
1D 3apanmns

Komnarna

Knnent

Onepatop A

Onepatop B

KoMmeHTapkn

1D kabens HeakTusHbiii

ID BonokHa Fiber 1 1

3 o
Hi_.

Pacnonoxerne A HeaKTHBHbIi -

MpocMoTp uMern daina: Pasgen-ns: Cums. nogqepk. ()

Fiber 11.trc

‘ Yeennuetve... Ounct. 3Ha4 |

‘ BoccT. 3aBofcKMe HAaCTPORKI |

| OK ‘ ‘ QOtmena ‘

3. BBeauTe BCce gaHHble KaK yka3aHO HUXe:

3a. HangwuTte cTpoky, COOTBETCTBYIOLLYIO NOEHTUMKATOPY, KOTOPbIN
HY>KHO U3MEHUTb.

3b. Haxmwute ctonbeu 3HauyeHUe, COOTBETCTBYOLLUIN HYXXHOMY
ngeHTmudukaTopy.

3c. BBeauTe paHHble.

MpumeyaHne:IHopmaLmnsi B TEMHO-CepbIX MOMsAX He JOCTYMNHA AN PeaakTMpOBaHus.
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
Moarotoeka OTDR k TecTMpoBaHMIO
Asmomamuyeckoe umeHogaHue ¢halisios mpacc

4. [nsa Toro, 4tobhbl ID kabens, ID BonokHa unu pacnonoxenue (A n/unu
B) yBenuumBanuch ¢ onpeaeneHHbIM WaroM aBToMaTU4ecKHu,
BbINOJSIHUTE Crieayolmne AenCcTBIS:

4a. HaxmuTe kHOMKy YBenuyeHue.

WMaeHtndukaums X
Mpum. K: |Cnen. cbop maHHb v‘
WoeHTudmkaropb 3HaueHne Ysenmderue s daiina Q)
S S R
Komnanns D
Knuent D
Onepatop A D
Onepatop B D
KommeHTapnin D
ID kabens HeakTeHbli D
1D BonokHa Fber 1 i @
Pacnonoxerve A HeakTueHbIn D I
MpocMoTp MMeHn daiina: Paspen-no: Cume. nogdepk. () v~
[Fher il Yeennuenue... ) Quuct. 3Hay |
BoccT. 38BOACKME HACTPOIKM |

‘ OK ‘ | Otmeta ‘

4b. B okHe YBenu4ieHue yctaHoBuTe ¢hrnaxok ABToLlar psiaiom ¢
NOeHTNUPUKATOPOM, KOTOPbIN OOMMKEH YBENNYMBATHLCS.

4c. YkaxuTe Ha4yanbHoe 1 npeaenbHoe 3Ha4YeHWsl U 3HadYeHue Lara rno
CBOEMY YCMOTPEHUIO.

Yeenvuerve X
Wnentndukatops! AsTowar Mycx Cron War opmat
1D kabens x| 1 99 1]##
ID Bonokta @ 1 a9 5#
PacrionoxeHue A @ 1 99 1 ###
Pacnonoxetve B E 1 9 5#

"Pacrionoxerne B" [JOMKHO JOCTUFHYTb MPEMIENBHOMD 3HAYEHUSI MEpe/ TeM, KaK 3HaueHne
"Pacrionoxenne A" BygeT yBenndero. "Pacnonoxerne A" AOMKHO JOCTUIHYTb NPefenbHOMo 3HaqeHns
nepes TeM, kak 3Hadetue "ID BonokHa" BypeT ysenuyero. "ID BonokHa" [O/DKHO JOCTUTHYTH
NpefensHoOro 3HadeHus nepes TeM, kak sHavenmne "1D kabena” byger yBenuueHo.

OK ‘ ‘ OTmena ‘

MpumeyaHune:[na yMeHbLIAKLWUXCS 3HAYEHUN HaYanbHOEe YNCIO LOIMKHO ObiTh BonbLue
KOHEYHOrO.
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MoarotoBka OTDR k TecTupoBaHuio
Asmomamuyeckoe umeHosaHue ¢halisioe mpacc

4d. Bbibepute TN dhopmaTa M3 cnmcka.
4e. Haxmute OK, 4yTo6bI BepHYyTbCS B OKHO aeHTudmkauums.

5. Bbibepute ngeHTMduKaTopbl, KOTOpble OyayT BKIOYEHbI B UMS channa.
C nomolLLbio KraBuL CO CTPENKaMmn BBEPX U BHU3 MOXHO U3MEHUTb
nopsifioK 0TOBPaKeHUs BbIAENEHHOro KOMMOHEHTA.

Vnertndukauns X
Mpww. «: [Cnea, coop garwn <] M3meHeHue nopsaka
VigerTucburaTopo 3ravere Veennserwe Vs daina A pacnonoxeHunsa
__-é- BbIGPAHHbIX
Komnanns
OnemeHTbIl, KoTopble - 0 | M,D,eHTVId)VIfaTOpOB B
MOXHO BKJIOUYNTH B —] Tl o nMeHu dpaiina
ums daiina Oneparop B [ :
e I
ID kaens HearrueHbii 0 =
1D BonokHa Fiber 1 1 %]
Pacronokerme A Heaxruensii 0 .
PP e Rz [cwe. nomepe. 0 _-+———— BbIGOp paspenurens
GTOT Fber 11.trc Ysenuyetme... OunCT. 3Ha4 B paaﬂeﬂe
npensapuTenbHbIii - aBTOMaTUYeCcKon
BoccT. 33BOACKME HACTPOIKM
npocMoTp Hymepauumn
o6HoBrsIETCS
aBTOMaTUYeCcKu
nocrne caenaHHoro .
[Ins Bo3BpaTa K 3aBOACKMM HacTponkam
Bblbopa

(chbyHKUMSA He JOCTYNHa ANs TekyLuero c6opa AaHHbIX)

Mpumevanwue:MNpn pabote ¢ mogynamm DWDM wunu CWDM gnuHa BonHbl, ncnons3yemas
Ans namepeHus, byget nokasaHa B ctonbue 3HayeHue psaoMm ¢ nonem
AnvHa BonH(bI).

6. Haxmute OK, 4TobObl NOATBEPAUTE HOBBIE HACTPOWMKN U BEPHYTHCS B
rMaBHOE OKHO.
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Asmomamuyeckoe umeHosaHue ¢haliioe mpacc
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IOns copoca 3HaYeHuUn:

1. B N'maBHOM MmeHIo Haxxmnte UgeHTudmkauyms.

2. B cnuncke Mpum. k Boibepute Cnen. c60p AaHHbIX.

3. HaxmuTe kHonky O4mcT. 3Hau.

Waentnomkauma

Mpum. K: ‘Cﬂeﬂ. cBop AaHHEX v‘

WaeHTndunkaropsl
1D 3apanmnsa
Komnarna

Knnent

Onepatop A
Onepatop B
KoMmeHTapkn

1D kabens

ID Bonokta

Pacnonoxerne A

3Haverne Ysenuuerve Wma daitna »

HeakTusHbiii

Fiber 1 1

3 o
E :

HeaKTHBHbIi
v

MpocMoTp uMern daina:

Pasgen-nb: Cums. noguepk. ()

Fiber 11.trc

( Ounct. 3Ha4 J)

‘ BoccT. 3aBofcKMe HAaCTPORKI |

‘ Yeennuetve...

4. Haxmute OK,

| OK ‘ ‘ QOtmena ‘

4YTOObI BEPHYTbLCS B [MaBHOE OKHO.

www.tehencom.com

Bce 3HaveHus B ctonbue 3HavyeHue GyayT yaaneHsl u3 6enbix nonewn.
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MoarotoBka OTDR k TecTupoBaHuio

YcmaHoeka nokaszamens npenomneHus (M), koagbgpuyueHma paneesckozo obpamHo20
paccesiHusi (RBS) u gpakmopa nosusa

YctaHoBKa nokasatensi npenomnenus (M),
koachduumeHTa paneeBCKOro ooparHoro
paccesiinsa (RBS) u chakTtopa noBuBa

Mpumevanwue:MNpn pabote ¢ mogynem FTB/FTBx-740C-DWx, goctynHa Tonbko AnnHa
BOSTHbI 1550 HM. OTO 3Ha4YeHMEe YCTaHOBMNEHO MO YMOMYaHUIO.

Mpumeyanune:Ecnu Bbl ucnonb3dyete OTDR ¢ DWDM, npunoxeHune ncnonb3yeT 3Ha4YeHUs
I n obpaTtHoro pacceaHusa ans AnvHel BonHbl 1550 HM (HOMKMHanNbHas
AnuHa BornHbl C-guanasoHa).

lMepen BbINONHEHNEM TECTOB HEOBXOAMMO yKa3aTb 3Ha4YeHUe rpynnoBoro
nokasarens npenomnenus (M), koaddrUMEHT paneeBCcKkoro obpaTHoro
paccesdHus 1 akTop NOBMBA Afst UX NOCMNEeAYLEro NCMONMb30BaHUA Npu
n3MepeHnn Opyrmx Tpacc. TN 3Ha4YeHNs1 MOXHO YCTaHOBUTb U MO3Xe, HO
Torga Hy>XHO OyaeT NOBTOPHO MpPoaHanNM3npoBaTh Tpaccy, ecnu
KoadpuumeHT obpaTHOro paccesiHus 6bin n3MeHeH (CM.

pa3gen «pocMoTp U N3MEHEHNE NapaMeTPOB TEKYLLLErO UBMEHEHUSI» HA
cTp. 146).

» [lokasatenb npenomnenus (M), Tak Ha3blBaeMbIV PYMNMNOBON
nokasaTernb, UCMONb3yeTcs AN npeobpa3oBaHns BpeMeHW nporneTa B
paccTosiHue. NpaBunbHasa yctaHoska NI HeobxoamMma anst npoBeaeHus
nobbix n3ameperHmit OTDR, cBA3aHHbIX C pacy4eToOM pacCTosHUSA
(monoxxeHusa cobbITus, 3aTyxaHUs, ONIUHbI CEKLMU, ODLLEN ONUHbI U T.
4.). 3HaueHue Il npegocTaBnsaeTca npomsBoanTenemM kabensa nnm
BOJIOKHA.

[ns kaxgon onvHbl BOSHbI ﬂpOFPaMMOVI TECTUpPOBaHUA onpenenaeTca
3Ha4YeHune no ymos4aHuio. Takke MOXHO 3aaaTtb 3HadeHue MM ans
Kaxkaom ,EI,OCTyI'IHOI7I AONNHbI BONHBbI. Cne/:l,yeT npoBeEpPATb 3HA4YEHUA
nepen nposeneHneMm Kaxaoro tecra.
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Moarotoeka OTDR k TecTMpoBaHMIO

YcmaHoska nokazamersi npenomneHusi (Il1), koagbgpuyueHma paneesckoz2o obpamHo20
paccesiHusi (RBS) u gpakmopa nosuea

» KoaddumumeHT paneesckoro obpartHoro paccesHusa (RBS) BoipaxaeT
BENMYUHY 0OpaTHOro paccemBaHus B KOHKPETHOM BOJTOKHE.
KoadhdunumneHT RBS npumeHsieTcst npu onpenenennn nopora notepb u
OTpaXeHwus1, NpUYEM, Kak MPaBuIio, Ero 3Ha4EHNE MOXHO BbISCHUTDL Y
npoussoanTens kabens.

[nsa kaxgown AnNuHbI BONHbI NPOrpamMmMon TeCTUPOBaHUSA onpeaenseTcs
3Ha4veHue no ymonyaHuio. Kpome Toro, Ans Kaxaon AOCTYNHOW ANUHbI
BOMHbI MOXHO 3aJaTb 3Ha4vyeHne RBS.

» ®dakTop noBuBa NpeacTaensieT cobor COOTHOLEHUE MEXAY OJSIMHOWN
kabens v AnMHOM BOMNOKHa BHYTpM kabensi. [MockonbKy BorokHa kabens
pacrnonaratoTcsi BOKpYr €ro cepgeyHvka B Buae cnvpanu, anvHa
BOMOKHa OTNM4YaeTcs OT AMuHbI Kabens.

Mpu HacTpowike hakTopa noBmBa AnuHa ocu pacctosaHms OTDR Bcerga
paBHa n3N4eCcKomn anvHe kabens.

dakTop NOBMBa BbIpaXaeTcs B NpoueHTax. Hanpumep, daktop nosrBa
1 % 03Ha4vaer, 4To BONOKHO Ha 1 % AnuHHee, YeMm kabenb. Ecnn
hakTop noBMBa ycTaHOBNEH paBHbiM 1 %, oTobpaxaemas AnuHa bynet
Ha 1 % MeHblue AnnHbl Kabens.

MoporoBble 3HAYEHNsT COXPAHSIOTCA BMECTE C namepeHmnem. Noporoebie
3Ha4YeHMs1 MOXXHO NMPOCMOTPETb, AaXKe eCNu OTKPbITb hann Ha Apyrom
YCTPOMNCTBE.

MokasaTtenb npenomnexus, koadduumeHT RBS n dpaktop nosmBa MoXHO
BEPHYTb K 3Ha4YEHUAM NO YMOMYaHUIO.
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MoarotoBka OTDR k TecTupoBaHuio

YcmaHoeka nokaszamens npenomneHus (M), koagbgpuyueHma paneesckozo obpamHo20
paccesiHusi (RBS) u gpakmopa nosusa

HacTtpoiika napametpos I, RBS u c¢hakTtopa noBuBa:
1. B maBHoM meHo HaxxmnTe KoHdurypauus tecra.

2. W3 cnucka MNMpum. k Boibepute Cnea. c6op AaHHbIX.

BAXHO!

MyHkTbI «Cnea. c6op AaHHbIX» U « TeKywwun ¢hann» oTo6paxaroTcs B
cnucke «MpuMeHUTLY», ecnu c60p AaHHbIX BbIMOMHEH U COXPaHEH.
TeKyLiMe HaCTPOWKM Tpacchl, a TaKke HACTPOWKM ANA BCeX
nocnenyowwmnx c6opoB AaHHbIX, 6yAyT N3MEHEeHbI.

3. B okHe KoHdcburypaumsa Tecta nepenamrte Ha Bknaaky OnpepeneHue
KaHana.

Korourypauus Tecta X

[ SR C sy Moporosbie sHaverws [/H Tpum. K: | Crep. cop parkbix ~

Ce-5a BonoKHa Moporossie sHaenms 06HapyKeHns

[nva BOMHL: 1310 nm/9 pm | MoTepu Ha cToike:

nn: 1.467700) @ MoTepw Ha passeTsuTene:
Obparroe paccestiie: 79.45| gg
%

Mogcuet nopor. swau. [/H

Korel Bonok:

Otpaketie:

D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT

[ ] Conepwr avano yuacrea ] Maxpoarv6
[5¢] Conep Koreu yuacria Lol BonH: 1310 nm - 1550 nm ~
Lensta (notepw): 0.500] g
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Moarotoeka OTDR k TecTMpoBaHMIO

YcmaHoska nokazamersi npenomneHusi (Il1), koagbgpuyueHma paneesckoz2o obpamHo20
paccesiHusi (RBS) u gpakmopa nosuea

4. Bblbepute Tpebyemyto ANVHY BOJHBbI.

Mpumeyanue:MNMpun padote ¢ mogynem FTB/FTBx-740C-DWXx, BblbpaTb ANIMHY BOSHbI
Henb3s. 1o ymonyaHuio yctaHoBrneHa asivHa BofHbl 1550 HM.

KoHourypauws Tecta X
USRI Nloporostic araver [/H Mpun. k:
Ce-8a BonokHa MoporoBbie 3HaueHs obHapysKeHNs
[nvHa BOMHbI, AN — Awsasoms: 1310 /9 pm | Notepu va crue: 0.020 g5
i n: 1467700 MoTepu va passeTaiTene: 2.000
KoTOpOM ByayT (] Morepn a p &
OBpaTHoe paccestme: 79.45 g5 Korell Bonok: -5 000| 45
onpegeneHsl RBS v MMM
Orpacetite: )
Honcser nopor. was, TJH D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT
[ ] Conepwr avano yuacrea ] Maxpoarv6
[5¢] Conep Koreu yuacria Lol BonH: 1310 nm - 1550 nm ~
LlensTa (noTepu): 0.500| g5
BoccT. 3aBO/CKHME HACTPOVKM

KHonka BoccT. 3aBoackue
HaCTPOWMKW MO3BONSAET BEPHYTH
3HaYeHUs MO YMOIYaHMIo Ans BCexX
napameTpoB Ha BKNagke
OnpepneneHuve KaHana

BAXHO!

MpuHATOE No ymonyaHuio 3HaYyeHue koacpduumeHta RBS cnepgyer
MEHSATb UCKITIOUYMTENBHO NPU HaNU4YMmM 3Ha4YeHun,
npenocTaBleHHbIX U3roToBUTENEM BosiokHa. Ecnu aTot napameTp
yCTaHOBIEH HEBEPHO, U3MepPEeHUs1 OTPaXeHUs OyayT HETOUHbI.

anIMe‘-IaHI/IeanI/I onpegeneHnn cbaKTopa noBuBa y4nTbiBa€TCA PA3HOCTb MeXay anvHom
kabens n 4NMHON HaxXo4sLWEerocsi B HEM BOJTOKHA; (baKTOp nosmea He
MeHAeTCA B 3aBUCUMOCTHU OT AJIMHbI BOJTHbI. |_|03TOMy 3adaTb pa3Hble
3Ha4vYeHuna cbaKTopa noBmBa 4S8 KaXXAoW OMMHbI BOSTHbI HEBO3MOXHO.
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MoarotoBka OTDR k TecTupoBaHuio

YcmaHoeka nokaszamens npenomneHus (M), koagbgpuyueHma paneesckozo obpamHo20
paccesiHusi (RBS) u gpakmopa nosusa

5. UYT0BbI NpUMEeHUTL cBEeAEHMS O KOHUIrypaumm TecTa K Tekyemy coopy
AaHHbIX, BbINOMHUTE CneayloLme AenCcTBuUs:

5a. HaxmwuTte kHonky Konup. B Tek. c6op AaH.

Korowrypauws Tecta X

(LRSS RERERN MToporosbie sHaverws [/H Tpum. K: | Crep. cop parkbix ~
Ce-8a BonOKHa Moporossie sHaenms o6HapyKenns
Onia BonHsi: 1310 nm/9 pm ~|  Morepu va craike:

nn: 1.467700) @ MoTepw Ha passeTsuTene:
Obparroe paccestie: 7945 g3 KoHeu Bonok:

OtpaxeHme:

Hoacser nopor. . [/H ] OBapyxerue korua son.-onr. kabens no orpax.crocobroct
[ ] Conepwr avano yuacrea ] Maxpoarv6
@ ConepUT KOHeLl yyacTka Lrmriet Bonk:
e e —
5b. T pn noAaBneHnmn cooTBETCTBYHOLLENO 3arnpoca npuioxeHns

HaxmuTe Oa.

Mpumevanue:daHHble co Bknagok OnpeaeneHue kaHana v NoporoBbie 3Ha4YeHUs
FopeH/He rogeH GyayT ckoNMpPoOBaHbI B TEKYLLIEE M3MEPEHME.

6. Haxmunte OK, 4TOObLI BEPHYTLCS B [MAaBHOE OKHO.
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UcknroveHue u 8krirodeHuUe Havyana u KOHUa y4acmka
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UcknioveHune n BKIOYEeHMe Havyana u KoHua
yyacTtka
Ecnn aTto npuMeHnmMo, NpunoXeHme BKNn4aeT B 3Ha4YeHne notepb Ha
y4acTKe notepu, Bbi3BaHHbIE coObITUAMM Ha4ana u KOHLa y4acTKa.

MpunoxeHue Takxke BKNoYaeT B 3Ha4YeHne coBokynHoro ORL notepu ORL,
Bbl3BaHHblE COBLITUSIMU Ha4yana v KoHUa yyacTka.

Ecnu aTu yyacTky BKIKOYEHbI, NOTEPU N 3HAYEHUS OTPAXKEHWUS], CBA3AHHbIE C
ATUMU CO6bITVIF|MI/I, Y4UTbIBAKOTCA Npn onpeaeneHn noporoBbix 3Ha4YeHun
«lopeH/He rogen».

[AnA ucknoveHus N BKNIOYEHUS Havyarna v KOHLa y4acTKOB:
1. B MmaBHOM meH HaxxmuTe kHomnky KoHdurypauus tecra.

2. Bbibepute Bknagky OnpegeneHue KaHana.

3. B meHo MoacueT nopor. 3Hay. I'/H BbiOepuTe BkoYeHMe Havana u
KOHLIa y4acTKa, KoTopble AOoMmKHbI oTobpaxaTbesl B Tabnuue.

YTtoObl MCKNIOYNTL Ha4arno n KOHeL y4acCTKa, O4UCTUTE coaepXKmmoe
nonewu.

Koourypauvs Tecta X
Onpesenesve karana M.
Cs-8a BorokHa Moporosbie 3Havenys obHapyKeHns

Lwra BonHb: MoTepy va craike: @
nn: [5¢] Morepu va passeraurene: @B
TS o | Emoms

Otpaxetme:

®akTop nosiea: %

T e——— D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT

[ ] Conepwr avano yuacrea ] Maxpoarv6

K] o e s P

Reers (oorep: P
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MoarotoBka OTDR k TecTupoBaHuio

UcknodeHue U 8KMIOYEeHUe Havyana u KoHua y4acmka

4. Ytobbl NPUMEHNTL CBEAEHNS O KOHUIYpaLmMm TeCTa K TekyLuemy coopy
AaHHbIX, BbINOMHUTE CneayloLme AenCcTBuUs:

4a. Haxmute kHorky Konup. B Tek. c6op AaH.

Korgurypauns Tecra X
Ce-8a sonoka Mloporossie sHavers o6apyKerHs
L sonksi: MoTepw a crsike:
nn: 5] Novepu va paseerenrene:

O6patHoe paccestie: 79.45) gg KoHety Bonok:
OtpaxeHme:

D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT

ollalfel e

3gllglls
NN
ol 18]l8] 8
& & &

Moacye nopor. 3xad. [/H
[ ] Conepwr avano yuacrea ] Maxpoarv6

[5¢] Conep Koreu yuacria Lol BonH: 1310 nm - 1550 nm ~

0.500| 45

Lensta (notepw):

4b. T[lpw nosiBNeHN COOTBETCTBYIOLLErO 3anpoca NpunoXxeHus
HaxxmuTe [a.

MpumevaHue:daHHble co Bknagok OnpegeneHuve kaHana v MoporoBblie 3HaYeHUs
FopeH/He rogeH GyoyT cKOMMPOBaHbI B TEKYLLEE U3MEPEHME.

5. Haxmute OK, 4Tobbl BEPHYTLCA B MaBHOE OKHO.

OTDR 37



000 "TexaHkom"

KoHTponbHo-uameputenbHbie Nnpubopbl n o6opygoBaHue www.tehencom.com

Moarotoeka OTDR k TecTMpoBaHMIO
Hacmpotika nopozoe obHapyxeHusi Npu aHanu3se

Hactpowka noporoB o6HapyxeHUsi Nnpu aHanuse

Ons onTMM3aumm oGHapyXeHUss CoBbITUIA MOXHO YCTaHOBUTL criedytoLiue
noporu oGHapyXeHus Npu aHanuae:

>

>

I'Iopor noTepb Ha CTbIKE: And OTO6pa)KeHVIFI nnn CKpbIiTnAa
He3Ha4YnUTENbHbIX HEOTPaXKakLLnX cobbITUi.

Mopor o6HapyxeHusa noTepb Ha pa3seTBuTene: [ins obHapyxeHns
pasBeTBUTENEN B KaHane. PasseTButenn — 310 yCTpOMNCTBa
COMPSKEHUSI NAaCCUBHOMO OMTOBOSIOKHA, KOTOPOE pa3fensoT CBET OT
OOHOW HUTK Ha ABa unu bornee BOMOKOHHBLIX KaHarna. 3HayeHue nopora
0oBHapyXeHUsl NOTEPb Ha CTbIKE AOIMKHO ObITh HUXKE, YEM 3HAYEHME
rnopora KOHL,a BOIOKHa U1 BhblLLe, YeM MOPOr NOTepb Ha CThike. 3Ha4YeHne
3TOro nopora He BbIGUPAETCA NO YMONYaHUIO.

Mpumevanwue:MNpn pabote co ctaHaapTHeiM OTDR B kadecTBe pa3seTButenen dyget
MCMNONb30BaTbCA NepBoe cobbITMe, 0BHApyXeHHOEe MNoCre Havana yyacrka u
nocnegHee cobbiTne, 06HapyXeHHOe nepen KOHLOM y4acTka, ecrnm ux
3Ha4yeHWe NoTepb MPEBLILAET 3HAYeHMe Nopora NoTepb Ha pa3BeTBUTENE.
Mpu pabote ¢ mogynem FTB/FTBx-740C v npu HacTpovike nopora notepb
Ha pasBeTuTerne Ana n3MepeHns anroputm npunoxexHunsa yaet cHavana
onpefensTb YCTPONCTBA CONPSHKEHNS.

» [lopor oTpaxeHusi: ANs CKPbITUS MOXHBIX COBLITUIA OTPaXKEHUS,

38

MOPOXAEHHbIX LyMaMU, MOXXHO Npeobpa3oBaTth He3HauYMTeSbHbIe
COObITUS OTPaXKEHNS B COBLITUA NOTEPL UMK ONpeaenvTb CoGbITHS
OTPaXXeHWsi, KOTOPbIE MOTYT CYMTATLCSA BpeaHbIMU AN paboTbl CETU U
LpYroro onToBoSIOKOHHOTO 0GOPYAOBaHUS.
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MoarotoBka OTDR k TecTupoBaHuio
Hacmpolika nopoeoe obHapyxeHus1 npu aHanu3e

» [lopor koHLa BONoKHa: A OCTAaHOBKM aHanm3a npyv BO3HUKHOBEHU
COObITUS CO 3HAUUTENbHBIMU NOTEPSIMU, HANPUMEP COObLITUS, KOTopoe
MOXET NoMeLlaTh nepedave curHarna Ha ApYroi KOHeL, CETH.

Ecnu nopor O6Hapy)KeHMF| BOJIOKHa OJ14 TeKyLllero namepeHumsa ObIn
M3MEHEH, NpuoXxeHmne aBToMaTn4eCkmn NSAMEeHUT NMOoJ10XKEeHNEe KOHLa
y4vacTKa A5nd HOBOro nonoXeHuda KoHUa y4dacTKa.

Mpumevanwne:MNpn pabote ¢ mogynem FTB/FTBx-740C no ymonyaxuio 6yget
NCnonb3oBaTbCs 3Ha4YeHne nopora KoHua BornokHa 15 gb.

MpumeyaHune:MiameHeHe NOporoB obHapY>XeHNS Ha TEKYLLEen Tpacce TpebdyeT
npoBeAeHNsi NOBTOPHOIo aHanuaa. Bce namepeHusi, caenaHHble Bpy4YHYIo,
OyayT noTepsiHbI.

BAXHO!

YcTaHOBNEHHbIW Nofib30oBaTerieM Nopor KoHua BonokHa (EoF) 6yger
MCMONb30BaThbCsl, €CIIN NPUITOKEHUIO Pa3peLLeHO BbIYUCTIATL
napameTpbl c6opa AaHHbIX.

Ecnu yctaHoBneH AaHHbIN nopor, coobiTue EoF 6yaer
aBTOMaTM4eCKN BCTaBIIEHO Al NePBOro CoobITUA, MOTEPU KOTOPOro
nNpeBbLICAT AaHHbIW nopor. [laHHoe cobbiTue EoF byper
Mcnonb30BaTbCsl NPUNOXEeHUEM A4S onpeaeneHnsi napaMmeTpoB
M3MepeHUA Tpacchbl.

3afaHve 3TUX NOPOroBbIX 3HAYEHMWI NO3BOMISIET NPOMYCcKaTh COOLITUS CO
3HAYEHUSIMU HIKE 3aJaHHbIX UM OGHapYXMBaTb BCe COOLITUSA, Aaxe
Takve, Ans KOTOPbIX U3MEPEHHbIE 3HAYEHUS KpalHe Marlbl.

B cneaylowmx npumepax nokasaHo, Kak pasHble Noporu notepb
coequHEHUI A MOTyT NOBMMUSATL Ha KOMMYECTBO OTOGpaXKaeMblX COBLITUN,
0COBEHHO Ha KOMMYECTBO TakuMX HE3HAYMTENbHBIX HEOTPAXAIOLLIMX
cObbITUIA, Kak Te, KOTOpble Bbl3BaHbl ABYMS CTbikamu. MokasaHbl Tpu
Tpacchbl, COOTBETCTBYIOLLME TPEM NapamMeTpam NOPOroBbIX 3HAYEHWIA.
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Hacmpolika nopoeoe obHapyxeHus npu aHanu3e

MecTtononoxeHne cobbiTus

Mopor
Ha 0,05 dB —

Mopor

—
Ha 0,1 dB . He oTob6paaeTcs

He

Ha 0,15 dB E\

MepBbIf CTbIK Btopoii cTbik

i

» [lopor Ha 0,05 dB

Mpwn noporosom 3Ha4eHun 0,05 dB oTobpakatoTcst ABa COOLITUSA Ha
pPacCTOSHUSX, COOTBETCTBYHOLLUX MeCTaM NePBOro U BTOPOrO CThIKOB.

» [lopor Ha 0,1 dB

OTobpaxaeTcs TONbKO NepBbl CThIK, MOCKOMbKY MOPOroBOE 3Ha4YeHne
pasHo 0,1 dB, a noTepu Ha BTOpom cTbike MmeHee 0,1 dB.

» [lopor Ha 0,15 dB

MepBble ABa CcTbika He 0TOOpaXkakTCs, MOCKONbKY MOPOrOBOE 3HAYEHNE
pasHo 0,15 dB, a noTepu Ha nepBoM 1 BTOPOM CTblkax meHee 0,15 dB.

MoporoBble 3HAYEHNsT COXPAHSIOTCA BMECTe C namepeHunem. Noporoebie
3Ha4YeHMs1 MOXXHO NPOCMOTPETb, AaXe eCNW OTKPbITb hann Ha Apyrom
YCTPOMNCTBE.
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio

Hacmpolika nopozoe o6HapyxeHUs1 Mpu aHanu3se

YcTtaHOBKa NOpoOroB 0GHapyXeHUA Npu aHanuse:
1. B maBHOM meH0 HaxxmnTe KoHdurypauus tecra.

2. W3 cnucka MNMpum. k Boibepute Cnea. c6op AaHHbIX.

Kondurypauws Tecta
—— ( pn.

Onpenenerite karana (IS

Ce-8a BOnOKHa Moporossie sHavenms o6HapyKenns

[Lnura BonHbi: 1310 nm/9 pm MoTepu Ha cTbike:
nn: 1.467700) 5] Motepn va passersuTene:
OBparHoe paccestme: 79.45| 45

dl
s o

Moacye nopor. 3xad. [/H
[ ] Conepwr avano yuacrea ] Maxpoarv6

[5¢] Conep Koreu yuacria Lol BonH: 1310 nm - 1550 nm ~
Lensta (notepw): 0.500] dg

BoccT. 3aBO/CKHME HACTPOVKM

Koreu Bonok:

Otpaketie:

D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT

Korwp. B Tex. c6op aak

3. B okHe KoHcburypaumsa Tecta neperigmte Ha Bknagky OnpepeneHue
KaHana.

X

Ce-5a sonoka Mloporossie sHavers o6apyKerHs
Dnwwia sonksr: MoTepn Ha cruie:
nn: 5] Novepu va paseerenrene:
Obparioe pacceste: @B Korew sonok:

OtpaxeHme:

D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT

[ ] Conepwr avano yuacrea ] Maxpoarv6

[5¢] Conep Koreu yuacria Lol BonH: 1310 nm - 1550 nm ~
Lensta (notepw): 0.500] dg

Boccr. 3asocKve HaCTpOiHH

Korurypauys Tecta

Moacuet nopor. swau. [/H

Korwp. B Tex. c6op aak
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000 "TexaHkoM" KOHTpoOnbHO-M3MepuTesibHbIE NPUGOPLI U 06opyAOBaHUe
Moarotoeka OTDR k TecTMpoBaHMIO

Hacmpolika nopo2oe ob6HapyxeHus1 Npu aHanu3e

www.tehencom.com

BAXHO!

KHonka BoccTaHOBNEHUs1 3aBOACKMX HAaCTPOEK NO3BONSAET BEPHYTb

3Ha4YeHUs Mo yMON4YaHUIo ANA BCEX NapaMeTPoB Ha BKagke
«OnpegeneHne KaHanay.

4. B meHio Noporn o6HapyxeHns BBeaUTE 3HAYEHMS B
COOTBETCTBYIOLLME MONS.

nnn

UT06bl BEpPHYTb BCE NapamMeTpbl K 3aBOACKUM HAacTpoWKaMm, HaXxMuTe
KHoMKy BoccT. 3aBOACKME HAaCTPOMKM!.

Korourypauus Tecta x
[V SERS Moporosie aerun [/H Mpun. K:
Co-sa sonowia ( Noporossic svaiers ofapycerina A

Lwra BonHb: 1310 nm/9 pm v Morepu va craike: 0.020] g
nn: 1.467700) ] Notepn va passereiene: 00| 4
Obparroe paccestie: 7945 g3 | Koreu sono: 5.000] 4g

Orpacetite: 72.0/ dB
wacropromes: [ oo0s, N2 J
Hoacser nopor. . [/H D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT
[ ] Conepwr avano yuacrea ] Maxpoarv6
@ ConepxuT KoHel, yyacTka [Lnvkbl BONH: 1310 nm - 1550 nm M
[ensa (noTepw): 0.500| 45
BOCCT. 3aBOJCKYe HACTPOKN
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Hacmpolika nopozoe obHapyxeHusi Npu aHanuse

5. UYT0BbI NpUMEeHUTL cBEeAEHMS O KOHUIrypaumm TecTa K Tekyemy coopy
AaHHbIX, BbINOMHUTE CneayloLme AenCcTBuUs:

5a. HaxmwuTte kHonky Konup. B Tek. c6op AaH.

Korourypauus Tecta X

(LRSS RERERN MToporosbie sHaverws [/H Tpum. K: | Crep. cop parkbix ~
Ce-8a BonOKHa Moporossie sHaenms 06HapyKeHns
Onia BonHsi: 1310 nm/9 pm ~|  Morepu va craike:

nn: 1.467700) @ MoTepw Ha passeTsuTene:
Obparroe paccestie: 7945 g3 Koeu Bonok:

ollalfel e

3gllglls
NN
ol 18]l8] 8
& & &

Otpaketie:
Tz o S [ 0rapysxete kokua son.-onT. kabens no oTpax.cocobHocT
[ ] Conepwr avano yuacrea ] Maxpoarv6
[5¢] Conep Koreu yuacria Lol BonH: 1310 nm - 1550 nm ~
[ensa (noTepw): 0.500] dg
BOCCT. 3aBOACKME HACTPOJKM
( SCAR R

5b. [Npu nosiBNEHUM COOTBETCTBYHOLLEIO 3anpoca NpuUoXKeHus
HaxxmuTe [a.

MpumevaHune:daHHble co Bknagok OnpeaeneHuve kaHana v NMoporoBble 3Ha4YeHUs
FopeH/He rogeH GyayT ckonupoBaHbI B TEKYLLIEE U3MEPEHME.

6. Haxwmute OK, 4TOGbI BEPHYTHCS B [MaBHOE OKHO.

TonbKo YTO YCTAHOBIIEHHbLIE MOPOr OBHApPYXXeHWs NpW aHanu3se
MPUMEHSIIOTCS KO BCEM BHOBb M3MEPEHHBLIM Tpaccam.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
Moarotoeka OTDR k TecTMpoBaHMIO
Hacmpolika napamempos makpou3auba

Hactponka napameTpoB Makpousrmba
MpumeyaHue:OTa yHKUMA HegocTynHa npu pabote ¢ mogynem FTB/FTBx-740C.

YCTpONCTBO onpeaenseT NonoxeHne MakponarnboB NyTem cpaBHEHWS
3Ha4YeHUI NoTepb COOLITUI HA 3agaHHOW OJIMHE BOSHbI (Hanpuvep,
1310 HM) CO 3Ha4YeHUsAMK NOTEPL B TOM K€ MECTE, HO Ha OPYron AJfIMHe
BOMnHbI (HanpumMep, 1550 Hm).

YCTponCcTBO onpeaensieT Makpomarnb npu cpaBHEHUN ABYX 3HAYEHUI
noTepb, €CNU BbINOMHSATCA CneayoLlme YCnoBus:

» 13 [BYX 3HAa4YeHWIn noTepb Gonblune NoTepu NpoucxoasT Ha GonbLuein
ANWHE BOJHbI;

n

» PasHOCTb 3HAYEHUIN NOTEPb MPEBLILLAET YCTAHOBINEHHOE 3HaYeHne
Aenbta notepsb. o ymMonyaHuio 3HadeHue Jonyctumon owmnbkn notepb
coctasnset 0,5 dB (4To noaxognT Ans 60ONbLUMHCTBA BOMOKOH), HO OHO
MOXET ObITb U3MEHEHO.

MOoXXHO Takxe BbIKITIOYMTb OYHKLNIO OOHaPY>KEHWUS Makpouarmbos.
MpumevaHune: ObHapyxeHne Makpom3rnboB BO3MOXHO TONbKO HAa OOHOMOOBLIX AfMHAX
BOIH. ®yHKuunA obHapyxeHnss Mmakpousrnbos He paboTaet ¢

(bMJ'IprOBaHHbIMI/I OnnHamMn BOJH Ui NOPTOB C €0VHCTBEHHOW OJTMHON
BOJTHbI.

O TOM, KaK MpocMaTpuBaTh AaHHblE O MaKpoM3rmbax nocne M3MepeHus, cMm.
B «Bknagka «CBogka»» Ha cTp. 123.
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Hacmpolika napamempos makpou3auba

HacTtpoika napameTpoB makpousrmnba:
1. B maBHOM meHI0 HaxxmnTe KoHdurypauus tecra.

2. W3 cnucka MNMpum. k Boibepute Cnea. c6op AaHHbIX.
3. Bbibepute Bknagky OnpegeneHue KaHana.

4. Y7006bI BKNIOYMTL OOHapyXeHne Makpousrnbos, ycTtaHoBUTE GoIaXKok
Makpounsarm6.

nnn

[nsa oTknodeHns yHKLUUN CHUMUTE (Praxok.

Korourypauus Tecta X
(LRSS RERERN MToporosbie sHaverws [/H Tpum. K: | Crep. cop parkbix ~
Ce-8a BonOKHa Moporossie sHaenms 06HapyKeHns

Lwra BonHb: 1310 nm/9 pm ~|  Morepu va craike: 0.020
nn: 1.467700) @ MoTepw Ha passeTsuTene:
Obparroe paccestie: 7945 g3 Koeu Bonok:

Orpacetite: 72.0/ dB

s » S [ =

ObHapyXetiie KoHLa BON.-OMTT. Kabens Mo OTpa.criocobHoCT
MopcueT nopor. 3Hay. [/H Py i P
[ ] Conepwr avano yuacrea ] Maxpoarv6

[3¢] Coneprr koreu yuactka Liwbl BonH: 1310 nm - 1550 nm ~
[ensa (noTepw): 0.500| 45

Boccr. 3aB0fiCKMe HACTPOViKM
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
Moarotoeka OTDR k TecTMpoBaHMIO
Hacmpolika napamempos makpou3auba

5. Tlpu Heo0BXx0QMMOCTM yCTaHOBUTE 3HAYEeHWE AenbTa CneayroLwmnm
obpasowm:

5a. W3 cnucka [InvHa BonHbl BbIGepuTe Napy AfMH BOSTH, AJ1S KOTOPbIX
cnepyeT onpefennuTb 3HaYeHve genera.

MpumeyaHue:[ns cneaytollero cbopa gaHHbIX 6yayT OCTYMHbI TONLKO KOMBUHaLMK
OJIMH BOIH, KOTOpPbIE MOXET nogaepueatb Moaynbe. [Anga tekyuwero cbopa
OaHHbIX B dhanne byaeT ncnonb3oBaTbCs JOCTYMHASA AfIMHA BOMHbI.

5b. Beegute Tpebyemoe 3HaueHue B none Aensra (notepwu).

Korourypaunn tecta X
Onpesenesve karana M.
Co-sa sonoxria Mloporostie sHaser oBapyerts

Lna Bonkbi: MoTepu Ha croike: @
nn: 5] Novepu va paseerenrene: &

Obparroe paccestie: 7945 g3 Koeu Bonok:

Otpaketie:
Tz o S [ 0rapysxete kokua son.-onT. kabens no oTpax.cocobHocT
[ ] Conepwr avano yuacrea ] Maxpoarv6
[5¢] Conep Koreu yuacria Lol BonH: 1310 nm - 1550 nm ~
( Lensta (noTepw): 0.500] dB)
SCLARCREL

5c. TlMoeTopuTte warn 5a n 5b gns Bcex KOMGMHaAUMA OSTMH BOSH.
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000 "TexaHkom"

KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue

www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Hacmpolika napamempos makpou3sauba

6. UYT06bI NPUMEHUTL CBEOEHMS O KOHUrypauum Tecta K TeKkyLemy coopy
AaHHbIX, BbINOMHUTE CneayloLme AenCcTBuUs:

6a. HaxmuTe kHonky Konup. B Tek. c60p AaH.

Korourypauus Tecta

(LRSS RERERN MToporosbie sHaverws [/H

Ce-5a BonokHa
[Lnwra BonkbL: 1310 nmy/9 pm ~
nn: 1.467700)

X
—

Tloporosbie 3Havenvs obHapyxeHs

MoTepu Ha croike:

@ MoTepw Ha passeTsuTene:

Koreu Bonok:

Obparroe paccestie: 79.45| 4p.
[ ouy

Otpaketie:

akTop nosusa:
D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT

@ Makposrué

Onvkbl BOMH:

Moacuet nopor. swau. [/H

D ComepXuT Havano yuacka
1310 nm - 1550 nm v
0.500] dg

@ ComepXMT KoHell yuacTka

Lensta (notepw):

Boccr. 3asocKve HaCTpOiHH
Omera

(

6b. [lpn nosiBNeHMM COOTBETCTBYIOLLIErO 3anpoca NPUoXeHus
HaxmuTe Oa.

7. Haxmute OK, 4Tobbl BEPHYTHCA B rMaBHOE OKHO.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
Moarotoeka OTDR k TecTMpoBaHMIO
Hacmpolika nopozosbix 3Ha4yeHul «odeH/He 200eH»

HacTtponka noporoBbix 3Ha4eHuu «'opneH/He
rogeH»

Mpumevanwue:MNpn pabote ¢ mogynem FTB/FTBx-740C-DWx, goctynHa Tonbko AnnHa
BOSTHbI 1550 HM. OTO 3Ha4YeHMEe YCTaHOBMNEHO MO YMOMYaHMIO.

[nga BbINOMHAEMbIX TECTOB MOXHO akTUBMPOBATb U HACTPOUTL NapameTpbl
noporos «oaeH/He roaeH».

[MoporoBble 3HaYEHNsI COXPaHSOTCHA BMECTE C (pannoMm U3MepeHust.
[MoporoBble 3Ha4YEeHUST MOXXHO NPOCMOTPETb, AaXe eCrin OTKPbITb dhann Ha
APYrom yCTpOWCTBe.

MO>XHO YCTaHOBWTb MOPOroBbIE€ 3HAYEHUS AJ1st NOTePb Ha CTbIKe, Ha
pa3beme, Ha pa3BeTBUTENE, OTPAKEHWS, 3aTyXaHUs y4acTKa BOSIOKHa,
noTepb Ha yyacTke, AJIMHbI y4acTka 1 coBokynHoro ORL yyactka. MoxHo
NMPUMEHUTb OAMHAKOBbIE NMOPOroBble 3Ha4YeHUst «FoaeH/He rogeH» ans Bcex
ANWH BOSH UMK Xe 3a4aTb pasHble NoporoBble 3HaYeHNs Ans Kaxaon us
ANVIH BOMH, AOCTYNHbIX Anst TECTUPOBaHWS.

OTu noporoeble 3HaveHus «fogeH/He rogeH» GyayT NpUMeHeHbl KO BCEM
pesynsTaTam aHanu3a Ans BHOBb M3MEPEeHHbIX TPace, a Takke K TEKYLUM
Tpaccam C COOTBETCTBYHOLUMM ATIMHaMU BOJTH.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Hacmpolika nopozosbix 3Ha4yeHul «[od0eH/He 200eH»

Mpu paboTte ¢ avnamu, cogepXxawnmmn gpyrue onuHbl BOMH, NPUNoXeHue
aBTOMaTNyeckn A06aBUT 3TU NONb30BaTENbCKNE ANWHBI BOIH B CMIUCOK
[AOCTYMHBIX ANUH BOMH. Nocne aToro MoxHo byaeT onpeaenuTb NOporoeble
3HaYeHUs ANns AaHHbIX HOBbIX ANWH BOMH. [10pPOroBbIM 3HaYEHUSIM MOXHO
BEPHYTb UX 3HAYEHUSI MO YMOIYaHUIO.

YcTaHoBMEeHHble NoMnb3oBaTeNeM NoporoBble 3HaYEHUs NOTePb, OTPaXKEeHUs!
1 3aTyXaHns pacrnpoCTPaHATCHA Ha BCe COBbITUA, AN KOTOPbIX
COOTBETCTBYHOLLME 3HAYEHUS MOTYT ObITb M3MEPEHbI.

Mocne ycTaHOBKM NOPOroBbIX 3HAYEHWI NPUINOXKEHNE MOXET BbIMOTHUTD
TecTbl «[ogeH/He roaeH» ons onpegeneHns COCTOSHUA pe3ynbTaToB (FoAeH
WU He roaeH).

3HaueHus, NpeBbllaoLLne 3apaHee onpeaeneHHbIe NoporoBble 3HaYeHWs,
oTobparatoTca 6enbiM LBETOM Ha KpacHOM hoHe B Tabnuvue cobbiTui.
3HauyeHus1 ANvHbl y4acTka, NoTepb Ha yyacTke n coBoKymnHbi ORL
oTobpaxatoTcsi Ha Bknagke CBopgka.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

Moarotoeka OTDR k TecTMpoBaHMIO
Hacmpolika nopozosbix 3Ha4yeHul «odeH/He 200eH»

YcTtaHoBKa noporoBbix 3Ha4eHun «FogeH/He rogeH»:

1. B maBHoOM meH1o BbibepuTe KoHdurypaums tecra.

2. W3 cnucka MNMpum. k Boibepute Cnea. c6op AaHHbIX.

3. Brbibepute Bknagky NMoporosblie 3HayeHus MNoaeH/He roaeH.

BAXHO!

MyHKTLI «Cnep. c6op AaHHbIX» U «TeKywmn hann» oTtobpaxarTca B
cnucke «MprUMeHNTbY», ecnu c60p AaHHbIX BbINOMHEH U COXPaHEeH.
TeKyLiMe HaCTPOWKM TpaccChl, a TaKKe HACTPOWKM ANA BCeX

nocnenyoLmnx c6opoB AaHHbIX, OyayT N3MEHEeHbI.

4. B cnucke [InuHa BOmnHbI BoiGepute ANnHY BOMHbI, A151 KOTOPOWN HY>KHO
YCTaHOBUTb NOPOroBble 3HAYEHMS.

Mpumeyanue:MNMpun padote ¢ mogynem FTB/FTBx-740C-DWXx, BbIGpaTb ANIMHY BOSHbI
Henb3s. 1o ymonyaHuio yctaHoBrneHa AsivHa BofHbl 1550 HM.

Mpumevanue:MNpu pabote co ctaHgapTHeiMm OTDR mnn mogynem
FTB/FTBx-740C-CWDM, Bbibepute Bce ons TectupoBaHus BCex
OOCTYNHbIX AIMH BOIH.

X

Mpym. k: [Cren. cBop mariex ~

KoHourypauws Tecta
Y ... o

([ zwa somres 1310mm  v| )
[5¢] Morep ra crowe: a8
[5¢] Novepu va pasveme: @B
[5¢] Morepu va passeraurene: a8
[%] Opaxenme: @B
@ 3aTyxaHue yu-Ka BOMOKHa: 0.400| dB/km
5] Novepu va yuacrce: a8
[%] wwa yacra: km
[5¢] Comokynmsii ORL: @B

KomupoBaTh A ApyrviX Ak BOMH
BOCCT. 3aBOACKME HACTPOJKM

50

3HauyeHve 1 eanHULbI
N3MepeHusi, CBA3aHHbIe
C ycTaHaBn1BaeMbIM
NMOpPOroBbIM 3HAYEHNEM
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Hacmpolika nopozosbix 3Ha4yeHul «[od0eH/He 200eH»

5. YcTtaHoBuTe bnaxku, COOTBETCTBYHOLLME 3a4aBaeMbIM NOPOroBbLIM
3Ha4YeHVaM, 1 BBEAMTE HeobXoanMble 3Ha4YEHNS B COOTBETCTBYOLLME

nons.
Korourypauus Tecra X
'nupumm [——— Mpwm. :
[5¢] MoTepn a cruice: 0.300| dB KHonka
% e . BOCCTaHOBIIEHUs
MoTepy Ha passeTaiTene: [ 450 a8
= . 3aBOACKUX HAaCTpoeK
e — . NO3BONAET BEPHYTb
R — @ 3HaYeHVst o
[X] Arwia ysacnea: km YMOM4aHWio Ans Bcex
[5¢] Cosoxyrmsiii ORL: dB napameTpoB Ha
sknaake Moporossie
3HavyeHus Mopen/He
ronen

I'Ipmmeanme:Ech HY>XHO UCKITHIO4YUTb Kakoe-nmobo noporosoe 3Ha4vyeHne and
npunoXeHmd, NpocTo CHUMUTE COOTBeTCTByIOLIJ,I/Iﬁ d)na>|<0|<.

Mpumevanwne:dencTBne cnaxka psgom ¢ onpeaerneHHbIM NopPoroBbIM 3Ha4eHNEM
pacnpoCcTpaHSEeTCA Ha BCe ANWHbI BOSH, @ He TOMNbKO Ha BbIBpaHHY!o.
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Moarotoeka OTDR k TecTMpoBaHMIO
Hacmpolika nopozosbix 3Ha4yeHul «odeH/He 200eH»

6. YTOObI HACTPOUTE NPUMEHEHWNE 3aaHHbIX MOPOroBbIX 3HAYEHWI ANs
OOHOW MIN HECKONBbKUX OJIUH BOMH B 3aBUCUMOCTM OT
nogaepXvBaembiX YCTPONCTBOM AJIMH BOSH, BbINOMHWTE crnieayowue
JEencTBuUs:

6a. Haxmure KHOMKY KOI'IMpOBaTb AnA opyrux orvH BOJH.

Korourypauus Tecta X

[T 1oporoseie swaders F/H Mpun. k:
Onia BonHsi: 1B100m

@ MoTepw Ha cTbike: 0.300| dB

@ MoTepy Ha pasbeme: 0.750| dB

@ MoTepw Ha passeTsuTene: 4.500| dB

[x] rparcrve: as

@ 3aTyxaHue yu-Ka BOMOKHa: 0.400| dB/km

[3¢] Motepy va yuacrke: 20.000] dB

@ [lmHa yuacTka: 0.0000| km

@ CoBokynkiii ORL: 15.00| dB

( KomupoBaTh A ApyrviX Ak BOMH
BOCCT. 3aBOJCKYe HACTPOKN

6b. YctaHoBWTE hnaxkn, COOTBETCTBYIOLUNE ANMHAM BOMH, ANS
KOTOPbIX HY>XHO UCNONb30BaThb TE XXE NOPOroBble 3HA4YEHMS.

KonupoBaTe ans Apyrvx AAVH BONH X

Boibepute AnuHbI BONMH, K KOTOPLIM ByayT
MPUMEHEHbI Noporoeele 3Hadenus 1310 nm.

D 850 nm
@ 1300 nm
@ 1550 nm

BbibpaTe Bce

‘ OK ‘ ‘ OTtmeHa ‘

MpumevaHue:[Ans GbICTPON YCTaHOBKM cpa3y Bcex (hriaKkoB BOCMOb3YNTECH KHOMKOWN
BbiGpaTtb Bce.

6¢. YToObl NOATBEPAMTL BbIGOP, HAXXMuTe OK.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com
MoarotoBka OTDR k TecTupoBaHuio
Hacmpolika nopozosbix 3Ha4yeHul «[od0eH/He 200eH»

7. YT0BbI NPUMEHUTL cBEAEHMS O KOHUIrypaumm TecTa K Tekyemy coopy
AaHHbIX, BbINOMHUTE CneayloLme AenCcTBuUs:

7a. HaxmwuTte kHonky Konup. B Tek. c6op AaH.

7b. Tlpy nosiBNEHMN COOTBETCTBYHOLLEINO 3anpoca NpUoxXeHns
HaxmuTe Oa.

MpumeyaHne:JaHHble co Bknagok OnpeaeneHune kaHana u Noporosble 3HaYeHUs
Fopen/He ropeH GyayT ckonMpoBaHbl B TEKYLLEE U3MEPEHME.

8. Haxmute OK, 4TOObl BEPHYTLCS B [MAaBHOE OKHO.
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Moarotoeka OTDR k TecTMpoBaHMIO
BkritoueHue U 8bikoYeHUe asmomamudeckol nocnedogamernbHocmu cbopa 0aHHbIX

BxknoyeHune n BbIKINKOYEeHMEe aBTOMaTU4YeCKOM
nocnenoBaTenibHOCTU COOpa AaHHbIX

Mpumevanune:Mogynes FTB/FTBx-740C He nogaepmBaeT aTy pyHKUMIO.

Ecnu Baw mogynb ocHaweH noptamu «OM» n « AktuBHbIA OM», TO BbI
MOXETE MCMONb30BaTh aBTOMAaTUYECKYHO MOCIeAoBaTeNbHOCTL cbopa
AaHHbIX. CHavana cbop AaHHbIX nponcxoauT Ha nopte «OM», a 3aTeM Ha
nopte «AkTMBHbIM OM». Ecnu Baw Mmoaynb NogaepXmMBaeT HECKOMNbKO AMNWH
BOJTH, HEOOX0AMMO BbIOpaTh kKak MMHUMYM OOHY OJIMHY BOMHLI Ans cbopa
OaHHbIX Ha nopte «OM».

Ecnu ata dyHKUMS BKIKOYEHA, TO nocre cbopa AaHHbIX Ha nopte « OM»
npunoxeHve He byaeT BbIBOAMTL 3anpoc Ha MNOAKMOYEHNE BOMOKHA K MOpPTY
«AKTUBHbI OM».

Ecnu ata dyHKUMSA BbIKNOYEHA, TO NpUIoXeHne byaeT nokasbiBaTb
coobueHne o HeobxoauMOCTH NOAKMYEHUS K NOPTY «AKTUBHBLIA OM».
OpHako, ecnu Bbl UCMOMb3yeTe YCTPOMCTBO COMPSHKEHNS MEXAY
BOJTOKHaAMMU, NOAKMOYEHHbIMU K nopTaM «OM» 1 «AKTUBHbIN OMy,
NPUIOXXEHWE BbINOMHUT N3MEPEHMS OOHO 3a APYIrvM, He 3anpaluvBas
NoaTBEPXKOEHME.

I'Ip|/|n0>|<eH|/|e aBTOMaTU4eCKn OCTaHOBUTCA NocCrie 3aBepLueHna, HO Bbl
TaKKe MOXETEe OCTAaHOBUTb €ro B NMoH60oN MOMEHT.

HesaBncumo ot ctaTtyca aTon dhyHKLMM, nocne 3aBepLueHns cbopa AaHHbIX
OyOeT co3aaBaTbCs TONMbKO OAMH OTYET.
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MoarotoBka OTDR k TecTupoBaHuio
BkritoueHue u sbikmoYeHUe asmomamudeckoll rnocriedosameribHocmu c6opa OaHHbIX

BknioyeHune v BbIKINHOYEHUe aBTOMaTU4eCKOM nocnenoBaTefibHOCTU

cbopa gaHHbIX:
1. B rnaBHoM okHe nepengute Ha Bknagky OTDR.

2. B cnncke Nopt/BonokHa Beibepute nopt SM + SM Live.

1550 nm . +50ns
o 25

500ns 275ns

o ot b o bt ok L
8 10 12 14 16 18 km

Anvrenshocts (s)

3 3 3
Tlopr/Bonoxria: Paccrossute (km) Vnnynec
SM/9 pm - Sns
03 - 10ns 5
[ ] 13100m w0, = 0% s, 2 180, *
125 30 ns

o v . 120 « °
. 25ps 3

S - 90 "3
a0 s Lus" 100 ns -

Vims paina: Ganer Spitter.trc

3. YctaHoBWTE hnaxku, COOTBETCTBYHOLLNE BbIOPAHHLIM 3HAYEHUAM LNMH

BOJTH Ond TeCTUpOBaHUA.

[) 3 2]
ﬂopT/BonoKHa Paccrostve (km) Mnnync
[swopm |

5ns
0ps o lons

1310 nm Q
o o
1550 nm 50 s
25 25ps
! Lus" 100 ns
% 500ns 275ns

o ot b o bt ok L
8 10 12 14 16 18 km

Anvrenshocts (s)

4. Haxmute KHOMKY B

[) 3 2] &
Topr/Bonoxra: Paccrossute (km) Vnnynec
SM/9 pm v 03 Sns
0 260 o 065 Wps, g 100
1310 nm PR
30
., o g
1550 nm . os0ms
80* 23 25ps *
e Lus® 100 ns
2 S00ns 275ns

o ot b o bt ok L
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Anvrenshocts (s)

Vims Gaiina: Ganer Spitter.trc

Vir Gatina: Gainer Spitter.trc
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Moarotoeka OTDR k TecTMpoBaHMIO
BkritoueHue U 8bikoYeHUe asmomamudeckol nocnedogamernbHocmu cbopa 0aHHbIX

5. B nyHkTe Pacwup. napameTpbl ANd BKIHOYEHUS aBTOMATUYECKON
nocrefoBaTenibHOCTU cbopa AaHHbIX OTMETETE (hNaXXKOM MyHKT
ABTOMaTM3MpoBaTb NocnepoBaTenbHocTb SM u SM Live.

PacLump. napam. c60pa AaHHsIX X

BX0A. M NpueM. BoOKHO

Mo AnvHe BonoKka ~

|| Anua xoasoro sonoksa: 0.0000 km
[3¢] Brwra npwemrioro sonokra: 5.0000] km (c koHa Bonok.)
Pacwmp. napameTpel Nonb30BaTenscwve napaMeTpel
[5] Mposepra nepeoro pasbema Paccrosime (km) [ (5)
o 125~ 5 ”~
[3] Coxparums B asToHacTpolikax
2.5 10
@ Mcnonb30BaTh ONMTUMMBMPOBaHHBII AManasoH 5 15
; 10 30
[3¢] Mpumerms HacTpoiiu no an. soms! » p
( @ ABTOMaTHENPOBATH MocnenoBaTenbHocTs SM 1 SM Live ) 40 60
80 920
160 hd 120 hd

| BoCCT. 3aBOACKME HACTPOKM ‘

6. Haxwmute OK, 4To6blI BEPHYTLCS B [MTaBHOE OKHO.
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4 Pab6ortac moaynem DWDM OTDR

Mogynb FTBx-740C-DWC npegcraenset cobort OTDR ¢ nnoTHbIM
crnekTpanbHbIiM yrnnoTHeHnem (DWDM — dense wavelength-division
multiplexing) B C-gnana3soHe (ot 1528 Hm oo 1564 HM) 1 npeaHa3HaveH ans
TECTUPOBaHUS KAHANOB MYIbTUNIEKCUPOBAHUSA/AEMYNETUNIIEKCMPOBAHNSA B
none.bix ycnosusix. 3ToT Tun OTDR obnagaeTt BbICOKUM paspeLleHnemM U
obecneymBaeT KOMMNMEKCHOE onpeaeneHne XxapakTepuUcTMK kaHana, a Takke
nomoraeT obHapy>XuBaTb 1 yCTPaHATb HENOMAAKN C FOPOACKMMM KaHaramu
Ethernet, a Takke B cdhepe KOMMEPYECKOTO 0OCNYXMBaHUS.

Ha ocHoBe ctaHgapTtHou ceTkn ITU-T OTDR ¢ DWDM oxBaTbiBaeT
pasHeceHue kaHanos B 50/100/200 Mu. Ucnonesyemas OTDR wwupuHa
kaHana Bcerga pasHa 50 MU, He3aBMCMMO OT BbIBpaHHOIO pasHeceHus
KaHarnos.

OcHOBHbIe (hyHKLUMU

OTDR ¢ DWDM npepoctaBsnseT criegyoLime yHKunm:

>

OTDR

Bbi6op kaHanos no cetke ITU n3 C-guanasoHa Ansi CKBO3HOIO
TecTuposaHusa noptos DWDM

TecTupoBaHue MynbTUNIEKCUPOBAHUSA/AEMYNBTUMNIIEKCUPOBAHNS U
BCTaBKW/BbIBOAA

TeCTVIpOBaHI/Ie aKTMBHbIX CETEN B COCTOSAHUM O6CJ'Iy)KI/IBaHI/IFI
Bbicokoe paspewieHne n marnble 30Hbl He4YBCTBUTENIbHOCTU

Bbl60p NoNb30BaTESNIbCKUX M36paHHbIX KaHarnoB B CrnuncKe
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Pa6ota ¢ mogynem DWDM OTDR
Bbibop ¢punbmpa kaHanose

Bbi6op chunbTpa KaHanos

OTDR ¢ DWDM yBenuumnBaeT NponyCckHYK CMOCOBHOCTb ONTUYECKOTO
BOJIOKHA 33 CYET MYILTUMIIEKCUPOBAHUS HECKOMNBbKUX AMNWH BOJTH.
Vcnonb3ys pasnuyHblie pasHeECEHMS KaHanoB, MOgYIb MOXET BMeLLATb B
O[HO BOMTIOKHO HECKONbKO AECATKOB ANWH BOJH. Mo ymonyaHuto BeibpaH
¢unbTp kaHanos 100 L.

Mpu BbIBOpE PUnbTPa KaHaNOB CNMCOK AOCTYMNHbBIX AMWH BOMH U3MEHSAETCH
COOTBETCTBYHOLWMM 06pa3om. Ecniv kaHan, BbIOpaHHbIN A0 CMeHbl unsTpa,
BCE eLLe JOCTYyMNeH, OH ocTaeTcs BblGpaHHbIM Mo ymonyaHuio. OgHako ecrnm
KaHan 6onblUe HeOOCTYNEeH NOCe CMeHbl pa3HEeCEHNst KaHaroB, Mo
yMOMNYaHuio ncnonb3yerca bnvxkariee n3 BbIbpaHHbIX paHee 3Ha4YeHUN.
Bbi160p KOHKpeTHOro hunsTpa KaHanoB:

1. B rmaBHOM OkHe nepenguTe Ha Bkragky OTDR.

2. B cnncke ®unbTp KaHanoB BbibepuTe LWUMPUHY pasHeceHUs kaHanoB
ONs TeCTUPOBaHWUS.

#oror - o X

34 - 193.400 THz - 1550.116 nm (9 |jm)
.

13

Vinesmuduanis.

Korur. Tecra...

Tlonbs. HaCTp-ki...

% W@ & & 160 0 @0 m

o Ivenzsor: [skm ]
100GHz M -
Wmnynsc: (10 ns v
BoibpaHble KaHanbi: v
¢ P

ocnefjoBaTenbHbii c6op 3BpaHHbIX KaHanos
™

Vs dbaiina: FTBX740C 100km.trc

Mpumeyanune:KaHanbl, nOMeYeHHbIe Kak 3bpaHHbie B cnncke BbiOpaHHbIe KaHanbl,
MOXHO MepeHecTn B cnncok ®unbTp KaHanoB. [1ononHuTemNbHble
CBeeHNs CM. B pasgene «YnpasneHne n3dpaHHbIMU KaHanammy Ha
cTp. 60.

58 OTDR



000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com

Pa6ota ¢ mogynem DWDM OTDR
Bbibop kaHana

Bbi6op kaHana

OTDR c DWDM npegnaraet ans Bbibopa MHOXECTBO ANWH BOSTH HA OCHOBE
ceTkun yactot ITU-T DWDM.

an/IMe‘-IaHI/IeZCMeHa (*)I/Iﬂpra KaHana He BJINAET Ha Bbl6paHHbIl7I KaHarn, eCcli TOJf1bKO OH
He HeJOoCTyneH npm 3ToM HOBOM d)wanpe.

BbiI60p KOHKpPETHOro KaHana:
1. B rnaBHom okHe nepengute Ha Bknagky OTDR.

2. B cnncke BblibpaHHble KaHanbl Bbibepute ANWHY BOMHbI NS

# oror
Vcrounm (KSR Cobumun | Usmeperme
34 - 193.400 THz - 1550.116 nm (9 {m)
“
5
N
208
2
J
2
L
15
10
s
% @ & @ 16 T
QunbTp Karanos:
100GHz v
BbiGparibie Karansi:
[33 -193.300 THz - 1550.918 nm v * Lnrensrocts:
MocneaoBaTens i CBop UBPaHHbX KaHTOB,

Vs daiina: FTBx740C_100km.trc
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Pa6ota ¢ mogynem DWDM OTDR
yrlpaeneHue U36paHHbIMU KaHarnamu

YnpaBneHue nsbpaHHbIMM KaHanamm

YacTto ncnonb3yemble KaHarnbl MOXHO 06aBUTb B CMUCOK N3BpaHHbIX
KaHanoB, YTobObl GbICTpee BbIOMpaTh Ux Ans namepeHun B byayiem. MoxHo
TaKkKe yaanuTb U3 cnucka kaHarnbl, KoTopble 60nblue He UCMOSb3YOTCS.

Mpn HeOBXOQMMOCTM MOXHO OTOBPa3UTb TONBbKO CNCOK N3BPaHHbIX
KaHaros.

[NobaBneHue M3bpaHHbLIX KaHaJoB:

1. B rnaBHom okHe nepengute Ha Bknagky OTDR.

2. B cnncke BbibpaHHble KaHanbl BbibepuTe ANMHY BOMHbI, KOTOPYHO
XoTuTe Ao6aBUTb B CMIUCOK.

3. Korga onuHa BomnHbI BbIAENSAETCH CUHUM LIBETOM, HaXKMUTE *

4 oorR

Uctourmk (HOINLE| Cobbimus | Msmepetie @He rogeH

34 - 193.400 THz - 1550.116 nm (9 |jm.

= Okp  Coxp Oruer

2 Mpea. Bce  Crep.

Mok, HacTp-K...

20 £ 60 8 160 130

0
DS —
BriGparibie Karansi:
[45 -194.500 THz - 1541.349 nm * | * Lnrensrocts:

MocneaosaTensHuii cBop usBpaHHbX Karanos)

’ Vs daiina: FTBx740C_100km.trc

Koraa 3Be3ga CTaHOBUTCS XXEMNTOW, 3HaYMT AnvHa
BOJIHbI JO6aBneHa B CMUCOK.
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YnaneHue n3bpaHHbIX KAHaNOB M3 CNMCKa:

1.
2.

KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue

www.tehencom.com

Pa6ota ¢ mogynem DWDM OTDR
YHpaeneHue U36paHHbIMU KaHarnamu

B rmaBHOM okHe nepenauTe Ha Bkrnaaky OTDR.

B cnucke BbiGpaHHbIe KaHanbl BolGepuTe ANUHY BOMHbI, PSAOM C

KOTOpPOW CTOUT * .

4 oorR
ctourmk | KIS Cobbrms Mamepenne

@ He rogen

34 - 193.400 THz - 1550.116 nm (9 |jm)

20 £

QunbTp Karanos:

100GHz v

¢

BbiGparibie Karansi:
‘45 -194.500 THz - 1541.349 nm

MocneaoBaTens il CBop UBPaHHbX KAHATOB,

=y

130

Lnvrenerocts: |90 s

Vs daiina: FTBx740C_100km.trc

3. Korga onuHa BomHbl BblgensieTcss CUHUM LiIBETOM, HaXKMUTE *

Hpmmeanme:Kor,u,a 3Be3ga nepecrtaetr ObITb XXENTON, 3HAYUT AJSIMHA BOSHbI yoaneHa ns
cnucka.

OTDR
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Pa6ota ¢ mogynem DWDM OTDR
yrlpaeneHue U36paHHbIMU KaHarnamu

OTobpaxeHue TONbLKO CNUcKa n3bpaHHbIX KAaHaNoOB:
1. B rnaBHoM okHe nepengute Ha Bknagky OTDR.

2. B cnncke ®unbTp KaHanos BbibepuTe N30paHHbIe KaHanbI.

¥ oTDR

Ucrourmk [MOILE Cobbims | Msmeperme

@ He ropeH

34 - 193.400 THz - 1550.116 nm (9 ym) %
) N
B ¢
ly P=x]
+,¢
25 P
4 oY
20- E=3
| =
. Y
0
Komdwr. Tecra...
s
Monb3. HACTPKM....
20 40 60 80 100 120 140 km
R vanason:
100GHz [~
ooz e
oy
1o0He 2 * Yo rmensrocrs: e

Vms daiina: FTBx740C_100km.trc
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Pa6ota ¢ mogynem DWDM OTDR
YHpaeneHue U36paHHbIMU KaHarnamu

Cnmcok n3bpaHHbIX KaHanoB OTOBpaXkaeTCs B packpbIBaOLLEMCH MEHIO
nons BelGpaHHbIe KaHanbI.

¥ oTDR

- X
Ucrourmk [OUILS Coburmus | Mameperme @ He rogen
34 - 193.400 THz - 1550.116 nm (9 {ym)

w
35
R
ol
2
J
x
L
15
10
s
% @ & @ 10 o T m
oweTp Karanos: —
Buibpanbie Kanansi
37 -193.700 THz - 1547.715 nm *[v * DnvmensHocts:
30 - 193.000 THz - 1553.329 nm #low
31 -193.100 THz - 1552.524 nm +*

37 -193.700 THz - 1547.715 nm

Vs daiina: FTBx740C_100km.trc
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Pa6ota ¢ mogynem DWDM OTDR
TecmupoeaHue KaHarnose rocriedoeameribHO

Tectn poBaHMe KaHanosB nocnenoBatesibHO

Mo>xHO nocnefoBaTenbHO M3MEPSTb TPACChl Asi KaHaroB, MOMEYEHHbIX
Kak n3bpaHHbIe.

V|3MepeHI/IFI BbIMOJTHAKOTCA nocsieaoBaTtesibHO B TOM nopAake, B KOTOPOM
KaHanbl 0T06pa>|<ar0Tc;| B CMuncke I/I36paHHbIX KaHaloB.

He3aBepLueHHbINn cOop AaHHbLIX MOXHO B Jl0OOM MOMEHT OCTaHOBUTD.

Ecnu Bbl pewnTe CoXpaHnTb BCe AaHHble nocnenoBaTefibHOCTU B cpopmaTe
Bellcore (.sor), npunoxeHune co3gact No ogHomy doann Ans Kaxaoro
kaHana. Mpu ncnonb3oBaHnn cobcTBeHHOro oopmara (.trc) B ogHom dhane
MOXeT cogepxatbcsa 4o 80 AaHHbIX NOCNEenoBaTENbHOCTMU.
HononHuTteneHble cBefeHnst cM. B pasgene «Boibop dopmata davina no
ymonyaHuo» Ha cTp. 116.

IOna TectTupoBaHMA KaHanoB NocregoBaTenbHO:
1. B rnaBHom okHe nepengute Ha Bknagky OTDR.

2. B cnncke ®unbTp KaHanoB BbibepuTe U3bpaHHbIe KaHanbI.

4 oorR

@t ronen
nya
34 - 193.400 THz - 1550.116 nm (9 {m)
) N
8
B OTkp  Coxp Omuer
N
208
2
J )
2
4 J,\\K m
*
10
s
Tlonb3. HACTP-...
% @ & @ 16 T 0
100GHz [~

100GHz 24 * | * DnvmensHocts:

200Gtz op fs6par Karanos

CICIE)

Vs daiina: FTBx740C_100km.trc

WsGparsbie KaHans!
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Pa6ota ¢ mogynem DWDM OTDR
TecmupoeaHue KaHaros rnocredoeamesibHO

3. OtmeTtbTe chnaxkom nyHKT MocnepoBaTenbHbIN COOP U3GPAHHBLIX

KaHanoB.

¥ oTDR

Uctourmk | KILE Cobbimus | Usm

Hie

34 - 193.400 THz - 1550.116 nm (9 |jm)
40
E
N
ELN
2
o
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4
15
10
5
20 40 0 8 160 130 140 K

=7

asn

Okp  Coxp Oruer

=

EE

e

QunbTp Karanos:
Vsbpartivie kavansl v

BriGparibie Karansi:

[31 -193.100 THz - 1552.524 nm

* Yo

( @ MocneaosaTenshbiii c6op U3Bpatbix KaHanoB)

prm—

FN

Vs dhaiina: FTBx740C_100km.trc

Cnuncok n3bpaHHbIX kKaHanoB oTobpa)kaeTcs B packpbiBatoLLEMCS MEHIO
nons BbiGpaHHbIe KaHanbl.

¥ oTDR

Uctourmk [OILE Cobbimus | Usm

e
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=

QunbTp Karanos:

Vsbparisie kawansl

BriGparibie Karansi:

37 -193.700 THz - 1547.715 nm

30 -193.000 THz - 1553.329 nm

31 -193.100 THz - 1552.524 nm

37 -193.700 THz - 1547.715 nm

Lnvrenerocts: |90 s

Wmnynsc: |10 ns

II

Vs daiina: FTBx740C_100km.trc

Mocne HaxaTnsa KHOMKK I'chx n3mMmepeHnda Ha4yHyTCa nocriegosarteribHO.
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Pa6ota ¢ mogynem DWDM OTDR
ﬂposeaeHue mecmupoeaHUusi akmueHO20 80JI0OKHa

I'IpOBep,el-wle TeCTUpoBaHUA aKTUBHOIo BOJIOKHaA

Bo Bpemsi TecTMpoBaHMSA aKTUBHOIO BOSIOKHa CBETOBbIE CUrHarbI,
nepefaBaeMble Mo KaHanam, oTrMYHbIM OT TeCTMPYEMOrO, B 3HAYMTENBHON
Mepe oTceKaloTcs 3a cyeT
MynbTUNNeKcupoBaHus/gemynstunnekcuposaHus n punstpos OTDR,
OAHaKO HEKOTOPbLIN OCTATOMHbIV CBET, gocTuratownin pasbema OTDR,
yBENnMYMBaET 3NEKTPOHHbIN LWYM. OTOT OCTATOMHbIN CBET CyXaeT
anHamundeckmn gmanasoH OTDR, oco6eHHO npy ncnonb3oBaHUK
umnynscoB 6onbwon anutensHocTn. OTDR ¢ DWDM MoxeT TecTupoBaTb
KaHan, noka Apyrve KaHanbl akTUBHbI, OQHaKO TeCTUPYEMbI KaHan npu
3TOM J0MmXKeH OblTb TEMHbIM.

Mepen npoBeAeHNEM TeCTa 41151 KOHKPETHOIO KaHarna Hy>XHO OTKIYUTb ero
KOHeLl OT yaaneHHOoro nepegartymka nnu npueMHuka. CJ'IeLI,OBaTeJ'IbHO, anda
TECTUPOBAHUS TPAHCMOPTHOIO BOMOKHA C aKTUBHbLIMM KaHanamu
Heobxogumo nogkntoumtb OTDR k nopTty
MYNBTUMIEKCUPOBAHUS/AEMYNBTUNIIEKCUPOBAHNS, HE coaepKallemy
aKTMBHbIX KaHaNOB UMK YCTPONCTB.
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5 Pab6orta c moaynem CWDM OTDR

Mogynb FTB/FTBx-740C-CW npegctasnsiet cobori OTDR, oxBaTbiBatoLLMiA
0o 18 kaHanos CWDM ITU ot 1270 Hm go 1610 HM ¢ pasHeceHuem
kaHanoB 20 HM, 1 NpefHa3HavYeH AN TeCTUPOBaHUSA KaHanoB
MYNLTUNNEKCUPOBAHUA/OEMYNETUNIIEKCUPOBAHNS B MOMNEBLIX YCIOBUAX.
Otot TMn OTDR ¢ rpybbim cnekTpanbHbiM ynnotHeHnem (CWDM — coarse
wavelength-division multiplexing) obnagaeT BbICOKMM pa3peLleHnem u
obecne4vrBaeT KOMMMEKCHOE onpeaderneHne xapakTepucTuk kaHana, a Takke
nomoraeT obHapy>uBaTb U YyCTPaHATb HENOMAAKU C FOPOACKMMM KaHanamm
Ethernet, cetamu C-RAN, a Takke B cchepe KOMMEPYECKOro 06CnyXnBaHms.

MpumeyaHue:OduumanbHble 3Ha4eHUA KaHanoB CABUHYTLI Ha 1 HM (c 1271 HM oo
1611 Hm). Ons ynpoweHns B Bawem OTDR ucnonb3oBaHbl 3HaYeHUS
1270 HM ... 1610 HM, Npu 3TOM obecneynBaeTCcs NONHask COBMECTUMOCTb C
npegblayLwmMm 1 TEKYLLUMMY 3HAYEHNAMW LEHTPanbHOW AJTMHbI BOSTHBbI.

OcHOBHbIe hyHKLUN

OTDR ¢ CWDM npepocTasnseT criegytoLime pyHKumu:

>

>

OTDR

Bbibop kaHanos no cetke CWDM ITU gns CKBO3HOro TeCTMpoBaHus
noptoe CWDM

OpvH nopt nopgaepxueaeT oo 18 kaHanos CWDM B 3aBMCMMOCTH OT
mogenn OTDR v ncnonb3yemMbix onuun

TeCTMpOBaHMe aKTMBHbIX CETEN B COCTOSAHUM OGCJ’Iy)KI/IBaHI/IFl
Bbicokoe paspelieHmne n marblé 30Hbl HE4yBCTBUTEITbHOCTHU

Bbibop nonb3oBaTenbCkmMx M3bpaHHbIX KaHarnoB B CMCKE
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Pa6ota ¢ mogynem CWDM OTDR
Bbibop ¢punbmpa kaHanose

Bbi6op hunbTpa KaHanos

OTDR ¢ CWDM npepocTtaBndeT aga pasHbix punsTpa KaHanos. Bbl
MoXeTe paboTaTb CO BCEMU AMMHAMM BOSH, AOCTYMHbIMU Ha YCTPONCTBE,
nnbo c n3bpaHHbIMK KaHanamu. [ononHuTenbHbIE CBEAEHNSI CM. B pasaerne
«YnpasneHune n3bpaHHbIMU KaHanammn» Ha cTp. 70.

Bbi160p KOHKpeTHOro hunsTpa KaHanoB:
1. B rnaBHOM OkHe nepenguTe Ha Bkrnagky OTDR.

2. Bbibepute (hmnbTp KaHanoB AnNg TeCTUPOBAHKS.

4 oorR - X

Wctourmk OIS Cobbimus | Msmepetie @ He rogeH
34 - 193.400 THz - 1550.116 nm (9 4m)
. Niem®
35
N
ELN
5
d
2
4
15
10
5.
) £ & E] 160 0 @0
QubTp Katanos: Ivanason: [1.25 km v
Bhibpatitble Kakansi: =
i)
1530 nm v * DnvmensHocts: W

Vs dhaiina: FTBx740C_100km.trc

Mpumeyanune:Ecnun B cnucok U3bpaHHbIe KaHanbl He A06aBNeHO HU OQHOMO KaHana,
NPUIoXeHne No yMmorn4yaHuo BblopaeT 3HaveHne Bcee.
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Pa6ota ¢ mogynem CWDM OTDR
Bbibop kaHana

Bbi6op kaHana

OTDR npegnaraet ans Beibopa 18 anuH BonH (o1 1270 HM go 1610 HM) Ha
ocHoBe ceTkn ITU-T CWDM.

Bbi6op KOHKpPeTHOro KaHana:
1. B rnmaBHom okHe nepengute Ha Bknagky OTDR.

2. B cnncke BbibpaHHbIe KaHanbl BbibepnTe ANVHY BOSHbI 415

TEeCTUpoBaHUA.
W OTDR - X
re— & He ropen

34 - 193.400 THz - 1550.116 nm (9 |jm.

40

35

304,

2

2

15

10

5

20 40 0 8 160 130 140 K

OunbTp Kar@nos: Ivanason: [1.25 km v
Buibpanbie Kanansi
1530 nm v * DnvmensHocts:

MocneaoBaTens i cBop UBPaHHbX KaHATOB

Vs dhaiina: FTBx740C_100km.trc
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Pa6ota ¢ mogynem CWDM OTDR
yrlpaeneHue U36paHHbIMU KaHarnamu

YnpaBneHue nsbpaHHbIMM KaHanamm

YacTto ncnonb3yemble KaHarnbl MOXHO 06aBUTb B CMUCOK N3BpaHHbIX
KaHanoB, YTobObl GbICTpee BbIOMpaTh Ux Ans namepeHun B byayiem. MoxHo
TaKkKe yaanuTb U3 cnucka kaHarnbl, KoTopble 60nblue He UCMOSb3YOTCS.

Mpn HeOBXOQMMOCTM MOXHO OTOBPa3UTb TONBbKO CNCOK N3BPaHHbIX
KaHanos.

[NobaBneHue M3bpaHHbLIX KaHaJoB:
1. B rnaBHom okHe nepengute Ha Bknagky OTDR.

2. B cnncke BbibpaHHble KaHanbl BbibepuTe ANMHY BOMHbI, KOTOPYHO
XoTuTe Ao6aBUTb B CMIUCOK.

3. Korga onuHa BomnHbI BbIAENSAETCH CUHUM LIBETOM, HaXKMUTE *

4 oorR

Ucrourmk [MOILE Cobbims | Msmeperme

@ He ropeH

34 - 193.400 THz - 1550.116 nm (9 |jm.

a

Okp  Coxp Oruer

PR

e
o)

Mpea. Bce  Crep.
[N1aBHOE MeHio.

VinerTidukauus...

N
:{w

=
i

10
Kokapur. Tecra...

Mok, HacTp-K...

20 40 0 8 160 130 140 K

OunbTp Kar@nos: Ivanason: [1.25 km v
E—

O
Buibpanuie Kanansi
1550 nm * v * Drenerocs: (155 | |48

‘ Vms daiina: FTBx740C_100km.trc

Korga 3Be3na CTaHOBUTCS XXENTOW, 3HAYUT AnvHA BOMHbI
nobaBneHa B CMUCOK.
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Pa6ota ¢ mogynem CWDM OTDR
YHpaeneHue U36paHHbIMU KaHarnamu

YnaneHue n3bpaHHbIX KAHaNOB M3 CNMCKa:
1. B rnaBHoMm okHe nepengute Ha Bknagky OTDR.

2. B cnncke BbibpaHHble KaHanbl Bbibepute ANVHY BOMHbI, PSAOM C

KOTOpPOW CTOUT * .

4 oorR - X

Ucrourmk [MOILE Cobbims | Msmeperme @He roaeH

34 - 193.400 THz - 1550.116 nm (9 |jm)

20 40 0 8 160 130 140 K

OunbTp KaHanos: [Nwanasox: |1.25 km v
BbibpaHHble KaHanbi:
e T e

MocneaoBaTensHbi CBop UBPaHHbX KaHATOB

Vs daiina: FTBx740C_100km.trc

3. Korga onvnHa BOMHbI BbIAENSAETCA CUHUM LIBETOM, HXMUTE *

Hpmmeanme:Kor,u,a 3Be3fa nepecraet ObITb XENTON, 3HAYUT AJSIMHA BOSHbI yoaneHa ns
cnucka.
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Pa6ota ¢ mogynem CWDM OTDR
yrlpaeneHue U36paHHbIMU KaHarnamu

OTobpaxeHue TONbLKO CNUcKa n3bpaHHbIX KAaHaNoOB:
1. B rnaBHoM okHe nepengute Ha Bknagky OTDR.

2. B cnncke ®unbTp KaHanos BbibepuTe N30paHHbIe KaHanbI.

£ 60 8 160 130 140

DWIbTP KaHanos: Dvanazon: | 1.25 km ~
Vs6panbie kawans!

= e

@ MocneposaTensbiii c6op M36paHHLX KaHaMos:

Vs dhaiina: FTBx740C_100km.trc

Cnuncok n3bpaHHbIX KaHanoB oTobpaxkaeTcs B pacKpbIBaOLLEMCSH MEHHO
nonsi BbiopaHHble kKaHanbI.

.

ELN

20 £ 60 8 160 130

QunbTp Karanos:

Vsbparisie kawansl

Ovanason:

Mmnybc:

BbiGparibie Karansi:

1610 nm *[v Lnrensrocts:

1370 nm *

1550 nm *

Vs dhaiina: FTBx740C_100km.trc
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Pa6ota ¢ mogynem CWDM OTDR
TecmupoeaHue KaHaros rnocredoeamesibHO

Tectn poBaHMe KaHanosB nocnenoBatesibHO

MoxHO nocnefoBaTenbHO M3MEPSTb TPACChl Asi KaHaroB, MOMEYEHHbIX
Kak n3bpaHHbIe.

V|3MepeHI/IFI BbIMOJTHAKOTCA nocrsieaoBaTteribHO B TOM nopAake, B KOTOPOM
KaHanbl 0T06pa>|<ar0Tc;| B CMuUcke I/I36paHHbIX KaHaros.

He3aBepLueHHbINn cOop gaHHbIX MOXHO B J0OOM MOMEHT OCTaHOBUTD.

Ecnu Bbl pewnTe CoXpaHnTb BCe AaHHble nocnenoBaTefibHOCTU B cpopmaTe
Bellcore (.sor), npunoxeHune co3gact No ogHomy doann Ans Kaxaoro
kaHana. Npu ncnonb3oBaHnn cobcTBeHHOro oopmara (.trc) B ogHom dhane
MOXET coepxatbcsa 40 16 AaHHbIX NOCNenoBaTENbHOCTMY.
HononHuTteneHble cBefeHnst cM. B pasaene «Boibop dhopmata darvina no
ymonyaHuo» Ha cTp. 116.

IOna TectTupoBaHMA KaHanoB nocriegoBaTenbHO:
1. B rnaBHoMm okHe nepengute Ha Bknagky OTDR.

2. B cnncke ®unbTp KaHanoB BbibepuTe U3bpaHHbIe KaHanbI.

4 oorR

[ -~ @ He ronen

34 - 193.400 THz - 1550.116 nm (9 ym

[N1aBHOE MeHio.

e Cren

4 I “

Vinesmirauns

Kordpur.

Mok, HacTp-K...

20 £ 60 8 160 130 140

OunbTp KaHanos: [Nwanasox: |1.25 km v

= e

@ MocneposaTensbiii c6op M36paHHLX KaHaMos:

E 0@ e

Vs daiina: FTBx740C_100km.trc
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OtmeTbTe donaxkkom nyHKT MNocnegoBaTenbHbLIN COOP N3GPaHHbIX

KaHanoB.

¥ oTDR

ctourmk QLS Cobbrmys | Usm

34 - 193.400 THz - 1550.116 nm (9 |jm)

=7

asn

=

Okp  Coxp Oruer

QunbTp Karanos:

Vs6panbie kawans!

Bee

WsGparsbie KaHans!

@ MocneposaTensbiii c6op M36paHHLX KaHaMos:

160

130

Ovanason:

Mmnybc:

OnuTenbHocTb:

1.25km

5ns

[

155

5

Vs dhaiina: FTBx740C_100km.trc

Cnmncok n3bpaHHbIX KaHanoB oTobpaXkaeTcs B packpbIBatOLLEMCS MEHIO

nona BblﬁpaHHble KaHanbl.

¥ oTDR

Ucrourmk [MOILE Cobbims | Msmeperme

34 - 193.400 THz - 1550.116 nm (9 |jm.
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VinerTidukauus...
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Kokapur. Tecra...

Mok, HacTp-K...

20 £ 60

QunbTp Karanos:

Vsbparisie kawansl

Bribpanbie Kanansi
1610 nm *[v

1370 nm *
*

*

op vaBparex Kakatos

1550 nm

130

Ovanason:

Mmnybc:

OnuTenbHocTb:

1.25km

5ns

D

155

5

[

Vs dhaiina: FTBx740C_100km.trc

Mocne HaxaTna kHornku MycK n3aMepeHus HavyHyTCa nocrnenoBaTesibHoO.
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Pa6ota ¢ mogynem CWDM OTDR
HpoeedeHue mecmupoeaHuUs aKkmueHO20 80JIOKHa

I'IpOBep,el-wle TeCTUpoBaHUA aKTUBHOIo BOJIOKHaA

Bo Bpemsi TecTMpoBaHMA aKTUBHOIO BOSMIOKHa CBETOBbIE CUrHarbI,
nepefaBaeMble Mo KaHanam, oTrMYHbIM OT TECTMPYEMOrO, B 3HAYMTENBHON
Mepe oTCeKaloTcs 3a cyeT
MYMbTUNNEKCUPOBaHUSA/0eMYNBTUNNEKCUPOBAHUS, OAHAKO HEKOTOPbIV
OCTaTouYHbIV cBeT, gocTurarowmnn pasbema OTDR, yBennuusaet
3MNEKTPOHHBIV LIYM. OTOT OCTATOYHbIN CBET CyXXaeT ANHAMUYECKUI
ananasoH OTDR, 0coGeHHO npu NCnonb3oBaHUM MMMYFbCOB BONbLLON
anutenbHocTn. OTDR ¢ CWDM MOXeT TeCcTupoBaTh kaHarl, noka gpyrue
KaHarnbl akTUBHbI, OQHaKO TECTUPYEMBIN KaHan npu 3TOM JOMMKeH BbiTb
TEMHbIM.

Mepen npoBeaeHNEM TecTa 4111 KOHKPETHOIO KaHarna Hy>XHO OTKIYUTb ero
KOHeLl OT yaaneHHOoro nepegartymka nnu npueMHuka. CJ'IeD,OBaTeJ'IbHO, anda
TECTUPOBAHUS TPAHCMOPTHOIO BOMOKHA C aKTUBHbLIMMW KaHanamm
Heobxogmmo nogkntountb OTDR K nopTty
MYNBTUMIEKCUPOBaHUS/AEMYNBTUNIIEKCUPOBAHNS, He coaepKallemy
aKTMBHbIX KaHaNoB UM YCTPOUCTB.

PaboTa ¢ BONOKHOM C HU3KUM BOAAHbLIM NMUKOM

Mpn nonagaHnn monekyn BoAbl B CTEKISIHHYIO CepALeBMHY BOTOKHA
NpoMCcXoamuT MOITOLLEHNE CBETa U 3aTyxaHWe BONIOKHA YBENUYNTCS
npumepHo ao 1383 HM. Takoe siBeHMe Ha3bIBalOT HU3KUM BOOSHbIM MNKOM.
3ayacTyto OHO BCTpedaeTcsa Ha 6ornee cTapbix ONTOBOMOKOHHBLIX kabensx.
Mpun pabote ¢ mogynem CWDM Bbl 3ameTuTe, 4TO 3TO SIBEHUE Yalle
ocCTasnbHbIX 3aTparnsaeT AnuHbl BomiH 1370 mm 1 1390 mm. lMNorpellHoCcTb
navepenni OTDR Ha ogHOW M3 3TUX AMMH BOMH MOXET YBENUYMBATHCS NPU
HanMuYMM HU3KNX BOOSAHBIX MMKOB HA OTAEMbHBIX YYacTKax.
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6 TecTupoBaHMe BONMOKOH

OTDR pacnonaraet HeCKONbKMMWU MHCTPYMEHTaMU AMsi BbINOMHEHUS
nonHoMacLUTabHOro TeCTMPOBAaHUS; BCE NapaMeTpbl TECTUPOBAHUS MOXHO
perynmposarb.

Mo yMOI4aHuo Bbl6paHbI BC€ OJINHbI BOJH, OOCTYNHbIEe ONA TeCTUpOoBaHUA.

I'Iapameprl C6opa AaHHbIX MOXXHO 3a4aTb CaMOCTOATENIbHO U
paspelwnTb NpUnoXxXeHn onpeanenaTb onTuMaribHble 3Ha4YeHus.

B nocnegHem chny4dae npunoxeHune aBToMmatn4eCckn onpegendetr
onTumMarlibHble 3Ha4eHUA B 3aBUCUMOCTU OT XapaKTepUCTUK NOAKIMHYEHHOro
K YCTpOVICTBy ONTOBOJTIOKOHHOIO KaHana.

MpumeyaHue:MNMpn nepsom ncnonesosaHun moaynst FTB/FTBx-740C cyHKuus
napameTpoB aBTOMAaTUYECKON HaCTPOMKN ByaeT BKNOYEHa NO YMOMYaHUIo.
JononHuTtenbHble CBeAeHus cM. B pasgene «HacTtpovika napameTpos
aBTOMaTnyeckoro cbopa AaHHbIX» Ha CcTp. 84.

OnuTtenbHOCTbL MMMyNbCa onpeaensaeTcs Ha OCHOBE NpeaBapuUTENbHO
ycTaHoBneHHoro TpeboBaHusa no koaddpuumneHty nomex (SNR) npu
oBHapyXeHun koHua BornokHa (EoF).

Anroputm obHapyXeHus KoHua BonokHa (EoF) ucnonb3yet npegen KoHua
BOJIOKHA, 3aaHHbI B OkHe TecToBasA KOHdUrypaums (ons nonyveHus
OONONHUTENBHON MHAOpMaLMK cM. pasgen «HacTporika noporos
obHapyxeHusa npyu aHanusex» Ha cTp. 38). Ecnu Bbl He yBEepeHbI, Kakown
napameTp BblibpaTb, BEPHUTECH K 3aBOACKOW HACTPOMKe Ansi 3TOro
napametpa.

XOoTS napaMeTpbl U3MEPEHNUsST YCTaHABNNBAIOTCS NMPUITOXKEHNEM,
nornb3oBaTernb MOXET U3MEHUTb UX AaXe B NpoLlecce namepeHus. Kaxabin
pa3s npu BHeceHun uamepeHnin B napametpbl OTDR HaunHaeT BbinonHeHne
yCpeAHeHMs 3aHOBO.

MpumeyaHue:Npouecc namepeHns MoXXHO NpepeaTh B N0O0 MOMEHT. pn 3TOM Ha
3KpaH OyayT BblBeOeHbl pe3ynbraThbl, MOMyYeHHbIE HA MOMEHT NpepbIBaHuS.
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TecTnpoBaHne BONMOKOH

Mocne aHanun3a cobbiTMa oTobpaxatoTcsa Ha Bkragke CoobITUA.
JononHutenbHble cBegeHUsl CM. B pasgene «AHanma Tpacc n cobbiTuii» Ha

¥ oTDR
OTDR R Vismeperme @ He rogen
30 1310 nm (9 pm) %
R o 5 @
x | = (i
=l o cop omer
2 ©
OKHO Tpacchl — P +0
1 < 3
A &
10 E2N
5.
o
o5 o i i % L [ —
Ne. Mon./fin. (km) Motepu (dB) Ompaxenve (d8) | 3ar. (dB/km) [ Obuwe (dB) T
T 2 1.0307 1731
= (0.0030) 0.001 0250 1732 |12
Ta6ﬂ|/|l—la — DI 1.0337 0946 493 2678 m
CO6b|TV|V| H (0.1018) 0.025 0.250 2704 .
4 1.1356 0.130 2833 =
[ (0.1038) 0.044 0.419 2877 v C

Vs daiina: Macrobend Merge.trc

Mocre npoBeAeHNs aHann3a N3MepeHne MOXHO CoxpaHuTb. Ecnn
npeablayLume pesynbrathl HE COXPaHEeHbI, Nepes Hayanom HOBOrO

npoLecca n3mMepeHns nporpaMmma npeanaraeT rnosb3oBaTento COXPaHUTb
UX.
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TecTnpoBaHMe BONMOKOH

COo0p faHHbIX Tpacchbl:

1. TwartensHO oumcTUTe paszbembl (CM. pasgen «O4ncTka u nogknioveHmne
ONTUYECKMX BOMOKOH» Ha CTp. 22).

2. Togkniounte BonokHo k nopty OTDR.

Ecnu B ycTponctee asa nopta OTDR, ucnonb3ynte Ans nogknoveHus
BOJIOKHA TOT, KOTOPbI COOTBETCTBYET TPpebyeMOl AfIMHE BOSHbI
(ogHOMOZOBasi, 0AHOMOJOBAs akTUBHAsi, MHOrOMOA0Bas ).

NMPEOQOCTEPEXEHUE

Hwu B Koem cnyyae He nogkntovyanTte K nopty OTDR (onTuyeckoro
BpeMeHHoro pecnektoMmeTpa) akTMBHOe BOJIOKHO 6e3 Haanexatien
HACTPOMKM.

Jlioban Bxogsuan ontuveckas aHeprus ot —65 nbm no —40 obm
npuBegeT K uckaxeHuto uamepeHmsa OTDR. UckaxeHne namepeHus
3aBUCUT OT BbIOpaHHOM ANUTENILHOCTU UMNYJIbCa.

Jlro6o1n BxoaAwmn curHan cebiwe 10 gbm moxeT npuBecTH K
noBpexaeHuto Bawero OTDR moaynsa. Ana nonyyeHus
XapaKTepucTUK BCTPOEHHOro cpunkTpa Npu TeCTUPOBaHUU
aKTMBHOro BONOKHA obpaTtuTechb K xapakrepuctukam nopta SM Live.
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3. O TOM, KaK yCTaHOBUTb COBCTBEHHbIN FPYMNNOBON NoKasaTenb
npenomMmneHns, KoaULNEHT ParNeeBckoro 06paTHOro paccesHus
(RBS) nnu dpakTop noBuBa CM. B pa3gerne «YCcTaHoBKa nokasatens
npenomnenus (MNMM), koaddurumeHTa paneeBckoro o6paTHoro
pacceaHusa (RBS) n gpaktopa nosmnsa» Ha cTp. 31.

O Tom, Kak 3agaTb NpoBEpPKY NepBoro pasbema, CM. B

pasgene «BknioyeHve 1 BbikMoYeHMe hYHKLUM NPOBEPKM NEPBOTO

pasbemMa» Ha cTp. 92.

5. Tepengute Ha Bknagky OTDR.

¥ OTDR
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1310 nm (9 pm)

‘
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TecTnpoBaHMe BONMOKOH

Mpun ncnonssosaHun crangaptHoro OTDR B cnucke MopTt/BonokHa
BblIbepuTe HEOBXOAMMBIV TUMN BOMOKHA: ANst TECTUPOBaAHNS aKTUBHOIO
BONOKHa BbibepuTe «AkTrBHbIN OM», ona BonokHa C BeibepuTte

50 mkm, a gns BonokHa D Bbibepute 62,5 MKM.

nnn

Ecnu Bbl ncnonbdyete OTDR ¢ DWDM nnn CWDM, BbiGepute oumnbsTp
KaHana v KOHKPETHbIN kKaHarn. [lononHuTenbHble CBEAEHNSA CM. B
pasgene «Pabota ¢ mogynem DWDM OTDR» Ha cTp. 57 unu «PaboTa

¢ mogynem CWDM OTDR» Ha cTp. 67.

CTtaHpapTHbin OTDR

3 3 3
i
TlopT/Bonokwa: Paccrossute (km) mnynse
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03 o6s Wps, g 100

260
[ ]13100m . g
.30
“ @ o g
1550 nm . “S0ns
80 * 23 25ps *
40 5

100 ns

Lps” ST
500ns 275ns

.
EA A\»l:n‘mMM‘leMMﬁﬁ

Anvrenshocts (s)

Vims paina: Ganer Spitter.trc

OTDR ¢ NAOTHBLIM U rPy6bIM CMEeKTPanbHbIM YNIOTHEHUEM

Mok, HacTp-K...

0 4D 60 8 160

L~
QunbTp Karanos:
100GHz v

BriGparibie Karansi:
33 -193.300 THz - 1550.918 nm v *

MocneaoBaTensHbi CBop UBPaHHbX KaHTOB

120 140 km

Wmnynsc: |10 ns

Lnvrenerocts: |90 s

II

Vs daiina: FTBx740C_100km.trc

81



000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
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7. [Mpu ncnonssoBaHun craHgaptHoro OTDR, yctaHoBuTe chnaxku,
COOTBETCTBYIOLLUME BbIGPaAHHBIM 3HA4YEHWAM ANVH BOMH ANS
TECTMPOBAHUS.

8. YcTaHoBMWTE 3HaYeHWst guanas3oHa AJIUH, UMNyInbca U BPEMEHW.
[ononHuTenbHblE CBEeAEHMS CM. B pasfene «YCcTaHOBKa AManasoHa
paccTOSAHUIA, ANUTENBHOCTM UMMYNbCa U BPEMEHU U3MEPEHUSI» Ha
cTp. 95.

CraHgaptHbin OTDR

*‘ - TJ‘L‘MWM‘M‘MMM%

[ 3 ] [

Mopr/Bornoksa: Paccrostme (km) My [nuTensHocTs ()

/9 p 0.3

s
7 065 ps, o 0N
[ ]13100m 20

9 \ 30
1550 nm . +50ns
80+ 25 25ps *
20" s 100 ns

Lps” ST
500ns 275ns

Vims paina: Ganer Spitter.trc

OTDR ¢ nnoTHbIM U rPyObIM cneKTpanbHbIM YNNOTHEHMEM

Mok, HacTp-K...

:
5

[) 20 40 60 80 160
QunbTp Karanos:

100GHz v

BriGparibie Karansi:
[33 -193.300 THz - 1550.918 nm v *

o

MocneaoBaTensHbi CBop UBPaHHbX KaHTOB

Vs dhaiina: FTBx740C_100km.trc

MpumeyaHne:O BO3IMOXHOCTSAX KOHDUTYPUPOBaAHWUS PasfMYHbIX MapameTpoB AN KaK4on
ANVHBI BOMHbI CM. B pasaene «[pumeHnTb HacTporkn cbopa gaHHbIX No
OIMHEe BOSHbI» Ha cTp. 94.
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9. HaxmuTte MNMyck. Ecnn ncnonbayetcsa yHKUMS NPOBEPKU NEPBOro
pa3bema, Npu BO3HNKHOBEHWUW NPobnem ¢ ypoBHEM Modavn curHana
NOSIBNSIETCA COOTBETCTBYOLLEe coobLleHne (CM. pasaen «BknroveHve n
BbIKIIOYeHne OYHKLUM NPOBEPKM NMepBOro pasbema» Ha ctp. 92).

MpumeyaHune:CHop AaHHbIX HAYMHAETCH Ha BblbpaHHON AnvHe BomnHbl. CneaytoLume
ONVHBI BOINH TECTUPYIOTCA B NOpsiake BO3pacTaHusi (OT MeHbLUEN K
6onbLuen).

MapameTpbl cObopa AaHHbIX MOXHO HACTPOUTbL HEMOCPEACTBEHHO B
npouecce namepeHus. Kaxxabli pas npyM BHECEHUN N3MEPEHNIA B
napameTpbl OTDR HauvMHaeT BbINOMHEHNE YCPeaHEHUS 3aHOBO. JTO
OTHOCUTCS TOMbKO K ANWHE BOMHbI, TECTUPYEMOWN B AaHHbLIN MOMEHT. [Mpun
N3MeHEeHNM NapaMeTpa BPEMEHU MOBTOPHbLIN 3anyck cbopa gaHHbIX He
Tpebyetca.

10. lNocne 3aBepLUeHUs aHann3a coxpaHuTe Tpaccy, HaxaB KHOMKY
CoxpaHuTb Ha NaHenu KHOMoK.

MpunoxeHue ncnonb3yeT nMs anna, co3gaHHOe Ha OCHOBE 3adaHHbIX
HaCTPOEeK aBTOMaTU4ECKOro UMEeHOBaHUS (CM.

pasgen «ABTomaTnyeckoe MMeHoBaHue hannos Tpacc» Ha CTp. 24).
370 nms cparina dyget otobpakaTbCsl B CTPOKE COCTOSAHMS.

dannbl, KOTOPbIE HY>KHO COXPaHWUTb, OTNPaBMASOTCS B Nanky no
yMon4yaHuio (CM. «HacTporika nankm XxpaHeHUs Mo YMO4YaHMIO» Ha
ctp. 115).

MpumeyaHue:[Juanorosoe okHO CoXpaHUTb Kak 0TOOpaxkaeTcs B NPUNOXKEHUN TOSNbKO
Npy BKNIOYEHHOWN (OYHKLUN HAaNMOMUHAHUSA MPpU KaXgoM coxpaHeHuu charna.
B aTOM AManoroBom OkHe MOXHO M3MEHUTb MECTO COXPaHEHUS, UMS 1
¢opmart panna. [lononHuTenbHble CBeAEHUS CM. B pa3gerne «BkntoveHue
UIK BLIKITIOYEHNE NoATBEPXKAEHMS UMEHN dhanna» Ha cTp. 117.
Haxe ecnu nma davina ob1no N3MeHEHO, NpY CNeayoLWEM COXPaHEHUN
Tpacchl YCTPONCTBO reHepupyeT uMsa cpainna nytem yBernmy4eHus unm
yMeHbLUeHWs cydpmkca Ha eguHnLy.
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10a. Mpun HeobxoaMMOCTM MOXKHO BbIGpaTb APYryto nanky Ans
coxpaHeHus dpanna, HaxKumMas KHOMKY KOPHEBOW narnku, noka He
HangeTe HYXHY!O.

10b. Mpu HeOBXOAMMOCTM yKaXnNTe NMa danna.

10c. Ana noaTeepxaeHus HaxxmuTe Coxp.

HacTtpounka napameTpoB aBTOMaTu4eckoro coopa
AaHHbIX

Ecnun napameTpbl aBTOMaTU4ECKON HAaCTPOMKM aKTUBMPOBaHLI, a BalLLl
MoZynb NOAAEPXKUBAET HECKOIBKO AJIUH BOSH, NPUMOXEHNE Npon3BeaeT
pac4eT paccTosHUS U MMMynbca Ans NepBov ANWHbl BOMHbI, 3aTeM Angd
BTOPOM U T. A.

MoxHo Takke Bocnonb3oBaTbCs PyHKUMEN, No3BonsoLwWwen BbiIbupatb
ONTUMU3NPOBAHHBIN AMaNa3oH U UMMYNbC A4S PacCTOAHMS,
onpeaeneHHoro NpuUnoXKeHneM, ecnm xoTa 6bl OAHaXAbl MCNOMb30BaNMCh
napameTpbl aBTOMaTU4YECKON HACTPOWKN.
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Hacmpolika napamempos asmomMamuyeckoeo c6opa 0aHHbIX

HacTtpoiika napameTpoB aBTOMaTu4eckoro cbopa gaHHbIX:
1. B rnaBHoMm okHe nepengute Ha Bknagky OTDR.

2. BbibepuTe nogxoasiliee Bpems onst TeCTMpoBaHuS. 3Ha4YeHne no
YMOM4YaHuio coctaBndaeT 15 cekyHa.

CraHgaptHbin OTDR

5
Monb3. HacTp-k...
A MWWMMLJM4ﬂAMQLAM4&J —
8 10 12 14 16 18 km

[ 3 ] [

Mopr/Borokka: Paccrostme (km) nnynsc
SM/9 pm v 03 sms o
. . ns
260 - 065 20ps, Q

[ ]13100m

9 \ 30
1550 nm . +50ns
80* 25 25ps *
40" . i 5 1ps P 100 ns
2 500ns 275ns

Vims paina: Ganer Spitter.trc

OTDR ¢ nnoTHbIM U rPyObIM cNeKTpanbHbIM YNNOTHEHMEM

|

[} 20 40 0 80 160 120 140 km
100GHz v

BriGparibie Karansi:
[33 -193.300 THz - 1550.918 nm v *

p—

MocneaoBaTensHbi CBop UBPaHHbX KaHTOB

Vs daiina: FTBx740C_100km.trc
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3. Haxmute AUTO.

CraHgaptHbin OTDR

[) 3 2]
Mopr/Bonoksa: Paccrostve (km) Mnnync
SM/9 pm v

[ ]13100m

‘ <
* | _a W%JMM%@ﬂLM@MﬂQLAMML#

Anvrenshocts (s)

Vims Gaina: Gainer _Spitter.trc

OTDR ¢ nnoTHbIM U rPyObIM cneKTpanbHbIM YNNOTHEHMEM

ﬂ

[] 10 20 30 40
QunbTp Karanos:

100GHz v

BriGparibie Karansi:
[41 -194.100 THz - 1544.526 nm v *

Ovanason:

Mmnybc:

OnuTenbHocTb:

86

Cren. wms dhaiina: Fiber61.trc
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TecTnpoBaHMe BONMOKOH
Hacmpolika napamempos aemomamuyecko20 cbopa daHHbIX

4. Ecnu dyHKLMA aBTOMaTUYECKON HAaCTPOMKM OCTaeTCs BKIOYEHHOW No
3aBepLueHnn cbopa AaHHbIX, BbIMOMHUTE cneayoLme AencTBus:

4a. Haxmunte KHOMKyY IE‘ Ha Bknagke OTDR.

4b. B meHio Pacwup. napameTtpbl yctaHoBUTE (priaxkok CoxpaHUTb B

aBTOHaCcTpoOMKax.
Pacwvp. napam. cGopa AaHHbIX >
BX0A. U NPWEM. BONOKHO
|| Bwa exoaroro sonoxna: 0.0000 km
[5¢] Anwra npuemrioro sonoxra: km (c KoHLia Bonok.)

Pacump. napameTpel Monb3oBaTeNbCkMe NapaMeTpel
[5€] Mposepica nepsoro passena Paccrostune (km)  Awr. (5)
SM ~ 5 ~
COXpaHuTL B @BTOHACTPOiiKax
(IEE poiax__) 0
125 ~

[3¢] Mcnonesosats ormuMmsMpoBaHHeIt AManasoH s 17

@ [MpMMEHTE HACTPOVKA 11O AN, BOMHBI 5
10
20
40

9 120 ¥

T

Mpumeyanue:MNMpn nepeom ncnonb3oBaHun moaynsi FTB/FTBx-740C aToT napameTp
OyOeT akTMBMPOBAH MO YMOYaHMIO.

4c. Haxmute OK, 4Tobbl BEPHYTHCA B IMaBHOE OKHO.
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5. YT06bI BOCNONL30BaTLCH PYHKLMEN ONTUMU3MPOBAHHOIO AManasoHa,
BbIMOMHUTE crieayoLume AencTBus:

5a. HaxmuTe KHOMNKy B Ha Bknagke OTDR.

5b. B meHio Pacwmp. napameTpbl yCTaHOBUTE (priaxok
Ucnonb3oBaTb ONTMMU3UPOBaHHbLIM AMana3oH.

Pacwvip. napam. c60pa AaHHEIX x

BX0A. 1 Mpuet. BONOKHO

Mo pmre Borokka ~

[] Anmia oxoaiioro ponowa: 0.0000| km
@ [INMHa PUEMHOTO BOMOKHA: 5.0000| km (c KoHLa Bonok.)
Pacwmp. napameTpel Monb3oBaTenbckie napaMeTpsi
[5] Mposepra nepaoro paswena Paccrostue (km)  flr. (s)
. Mo v 5 ~
@ CoXpaHITb B aBTOHACTpOliKax
1.25 -~ 0
( @ Mcnonb308aTh OMTMMUSHDOBaHHBI AMaNa30H ) s 17
30
[¢] Mpvmerurrs Hacrpofii o an. sontsl 5 s
10
60
20
40 %
hd 120 hd

| Bocer smmoncuve racrpoier |

5¢c. Haxmunte OK, 4TOObI BEPHYTLCH B rMaBHOE OKHO.

6. [nsa 3anycka cbopa aaHHbIX HaxmuTe TMyck.

4 oorR

Ucrourmk [MOILE Cobbims | Msmeperme

1310 nm (9 pm)
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OnpedeneHue napamempos 8X00HO20 U MPUEMHO20 80/I0KHa

OnpepeneHue napameTpoB BXOQHOIO U
NPUEeMHOro BOJIOKHa

BxogHoe 1 npueMHoe BOOKHA MCMOSb3YHTCA AN1S onpeaeneHus
XapaKkTePUCTUK COOTBETCTBEHHO NEPBOIO 1 NOCNEAHEro pa3LEMOB B
TecTupyeMoM BorokHe. BxogHoe BonokHo no3songetr OTDR
BOCCTaAHOBUTLCA NMOCHe nNogayvM TeCTOBOro MMMyribca no BONOKHY, a
NPMeMHOE BONOKHO MCNOMb3yeTcs ANns M3aMepeHust pasbema (notepu um
OTpaXkeHMe) Ha KOHLLe TECTUPYEMOrO BOMOKHA.

Mpwv BbINONTHEHUN TECTUPOBAHMST BOJTIOKOH C MOMOLLbIO YCTPONCTBA Mexay
TECTUPYEMbIM BOSTOKHOM M YCTPONCTBOM MOAKITHOYAETCA BXOAHOE BOSIOKHO.
Kpome Toro, MOXXHO NOAKMOYUTL NMPUEMHOE BOTOKHO K KOHLYY TECTUPYEMOIO
BOrokHa. o ymonyaHmio y4acToK BONOKHA BKIOYaET B cebsi npyuemMHoe
BOJTOKHO (HO HE BXOZIHOE BOMOKHO).

Mpw onpegeneHn AnvHbI BXOQHOIO BOMOKHA Havano yyacTtka byaet
YCTaHOBIEHO MPUSIOXEHMEM B TOUKY Havana TeCTMpPYyeMOro BOSIOKHA.
Hauano yyacTtka ctaHoBMTCsi cOObITMEM 1, @ Er0 ONMOPHOE PacCTOsIHNE
npuHumaeTcs 3a 0. 3To NO3BOSSIET COCTaBUTbL XapakTePUCTUKY NEPBOTO
pasbeMa B Hayarne BosfiokHa. Notepu, BHOCUMbIE CODbITUEM Hadana
y4yacTKa, BK/o4aoTCs NpUoXeHneM B oTobpaxaemMble 3HadeHus. CobbiTue
Ha4ana y4YacTka y4nTbiBaeTCd TakxXe npun onpegeneHnm CoCTtoAHnA BOJ1OKHa
(TopeH/He rogeH) B Buae notepb M OTpaXeHui Ha pasbeme. Ecnn anunHa
BOJIOKHa HE U3BECTHA, MOXHO ONPeaenuTb BXOAHOE BOMOKHO MO HOMeEpY
cobbiTus.

Mpu ykazaHUn 4nvHbI NPUEMHOrO BOMOKHA NPUIOXEHNE HaxoauT cobbiThe,
XapakTepusyemMmoe B kayecTBe KOHLa BonokHa. KoHel, y4acTka
nepemMeLLaeTcs COrnacHo 3HaYeHN0, COOTBETCTBYHOLLIEMY YKa3aHHON AnuHe
NMPUEMHOro BOMOKHA (KPOME HeNnpepbIBHbIX COObITUIA U COBLITUI KOHLA
aHanu3a). Korga nonoxeHue koHua yvyacTka byaeT ycTaHoBNEHO, cobbITUe
OOIMKHO pacrionaratbCsi psifiloM C HOBbIM MONOXEHWEM KOHLa yyacTka. Ecnu
coObITNE HE OOHapPYXXEHO, NPUNOXEHNE aBTOMaTMYeCkn Jo6aBnT cobbiTve
Ha TO MeCTO, rge OHO OOMKHO HaxoauTbes. MpunoxeHne Takke MOXeT
3a4aTtb KOHEL, y4acTKa B COOTBETCTBMM C KONMYECTBOM COOLITUIA, @ He Ha
OCHOBaHWUM PaCcCTOSIHUS.
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OnpedeneHue napamempog 8X0OHO20 U NPUEMHO20 80/TOKHa

Ecnun BxogHoe 1 npremMHoe BOSIOKHA He OnpeaeneHbl, OHU OyayT
npeacTaBrieHbl Kak 4acTb TECTUPYEMOTO BOMOKHA (y4acTka BOOKHa).
O6Lwme NoTepu BbIYUCTISAIOTCS TOSbKO AN YKa3aHHOrO yvacTka BOSIOKHA.
Cob6bITUSI, UCKIIOYEHHbIE U3 YYacTKa BOIOKHa, 3aTeHEeHbl B Tabnuvue
CObLITWI 1 He OTOBpaXxarTCs B OKHE Tpacehl.

YcTtaHOBKa napamMeTpoB BXOAHOIO U NnpueMHoOro BOJiIoKOH Ans

cnegyrwuiero cOGopa AaHHbIX:

1. B rmaBHoM okHe neperiguTe Ha Bkrnagky OTDR 1 HaXmuTe KHOMKY E|

¥ OTDR
)

1310 nm (9 pm)

Vnermudukauns. .

B meHio Bxoa. u npueM. BOSIOKHO yKaXuTe, MPUMEHUTb NN HACTPOMKK

Mo anuHe BonokHa unu Mo co6bITUIO.

Pacwvip. napam. c60pa AaHHEIX

DBx0A. 1 NpueMm. BONOKHO

|| Bwa exoaroro sonoxna:

@ [INMHa PUEMHOTO BOMOKHA:

Pacwmp. napameTpel

@ Mposepka nepsoro pasbema

@ CoXpaHITb B aBTOHACTpOliKax

@ Mcnonb308aTh OMTMMUSHDOBaHHBI AMaNa30H

[32] Mpvmrersrs wacrpofinn o an. oner

5.0000] km (c korua Bonox.)

0.0000| km

Monb30BaTenkckme napameTpei
L. (s)
E 5 ~

Paccrose (km)

90
9 120 ¥

| Bocer: sasoncuve racrpoer |

20

OTDR
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OTDR

KoHTponbHO-M3MepuTenbHbie NpubGopbl 1 06opyaoBaHMe www.tehencom.com

TecTnpoBaHMe BONMOKOH

OnpedeneHue napamempoe 8X00HO20 U NPUEMHO20 80J10KHa

3. OtmeTbTe (hnaxkamy HeobBXoanMbIE HACTPOVKU U BBEAUTE B NOMs
COOTBETCTBYHOLLMNE AAHHbIE.

Pacuwvp. napam. c60pa AaHHbIX

Dxoa.  npuer. BonoKHo

Mo anve Bonokra v

@ [l7MHa NPMEMHOTO BONOKHa:

0.0000/ km

5.0000] km (c korua sono&)

Pacwmp. mapamerpel

[3€] Miposepxa nepsoro pasvesa
[3%] Coxpanums & asTonacrpoiax
[3%] Mcronssosars ormaisuposareei Avanzson

5] Mprmrersim. vacrpofin o an. sones

MoNb30BaTensCie NapateTps!

Paccrostme (km) L. (s)
Y 5 ~
10
125 A
17
2.5
30
s
45
10
60
20 s
40
v 120 ¥

‘ Bocer. 3asoackue HacTpolKH

4. Haxmute OK, 4yToObl

BEPHYTbCA B MaBHOE OKHO.

91



000 "TexaHkom"

TecTnpoBaHne BONMOKOH

KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue

BkroueHue U 8bIKITIoYeHUE GhyHKUUU NMPOBEPKU Mepeoao pasbema

BknroyeHue n BbiKnoYeHne PyHKLUN MPOBEPKN

nepBOro pa3bema

dPyHKUMA NPOBEPKM NEPBOIo pasbema UCNOoNb3yeTcs AN NPOBEPKM
NpaBUITbHOCTW MNOAKITYEHMS BONOKOH K 6rioky OTDR. 3Ta cyHKLmMA
No3BONSAET NPOBEPUTL YPOBEHL NOAAYN cUrHana n otobpasntb coobLleHne
NPy BO3HUKHOBEHMM CIULLKOM BOMNbLUMX NOTEPb NPY NEPBOM COEANHEHWM,
YTO MOXET 03Ha4aTb, YTO BOMOKHO He noakmntodeHo k nopty OTDR. Mo
YMOMNYaHUio 3Ta (PYHKLMSA OTKITHOYEHA.

BkrnioueHue unu BbiKIoYeHne hyHKLUKU NPOBEepPKU NepBOro pasbemMa:

1. B rmaBHom okHe BblbepuTte Bkrnaaky OTDR v Haxmunte KHOMKY IE‘

4 oorR

N 2

92

|

@ He rogen

!

Okp  Coxp Oruer

1310 nm (9 pm)

Kokapur. Tecra...

Vinesibmcaus...

OTDR

www.tehencom.com
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TecTnpoBaHMe BONMOKOH
BkritodeHue u ebIKkoHeHUe hyHKUUU Mpoe8epKu nepe8ozo pasbema

2. Y706bI BKIIOYMTE NPOBEPKY NEPBOro pasbema, B MeHio Paclump.
napameTpbl ycTaHoBUTE (hnaxkok NMpoBepka nepBoro pasbema.

nnn

Onsa oTknodeHns PyHKUUN CHUMUTE (PriaXok.

Pacuwvip. napam. c60pa AakHbIX X

Dxoa. 1 nprem. sonoKHo

Mo pnre BonoKHa v

|| Anwwa exoaroro sonokna: 0.0000] km
@ [lnMHa NPMeMHOTO BOIOKHa: 5.0000| km (c Komua BoMOK.)
PacLunp. napameTpsl MoNb30BaTeNbCRHE NEpaMETPo!

( ; Mposepka nepsoro pasbeta ) Paccrositme (km) - Liw. (s)

A M v B ~
@ CoXpaH¥Tb B aBTOHACTPOIiKax o
m 125 A
@ Mcronb30BaTh ONMTUMMBMPOBaHHIIi ANANESOH 5s 17
30
@ MpUMeHITE HACTPOIKY MO AN, BOMHEL 5 p
10
60
20 s
40
v 120 ¥

| Boccr samonave vacrpoies |

3. Haxmute OK, 4Tobbl BEPHYTHCA B rMaBHOE OKHO.
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lMpumeHums Hacmpoliku c6opa 0aHHbIX MO O5IUHE 80JTHbI

NMprMeHNTb HacTPOMKM cbopa AaHHbIX NO ANUHE
BOJIHbI

Mo yMon4aHuWio M3MEHeHWsl, BHOCMMbIE B NapameTpbl (paccTosiHue,
UMNYNbC U BpeMst), MPUMEHSIIOTCS KO BCeM AnuHam BosiH. OgHako
napameTpbl c6opa AaHHbIX MOXHO U3MEHUTb OTAENbHO AN KaXKaoi ONMHbI

BOJTHbI.
MpumMeHNTL HacTponkn cbopa AaHHbLIX NO ANMHE BOSIHbI:
1. B rnaBHom okHe Bbibepute Bknagky OTDR B rnaBHOM OkHe BbibepuTe

BKnagky IE‘

2. B wmeHo Pacwup. napameTtpbl yctaHoBUTE donaxkok MpumeHnTb
HACTPOMKM NO AN. BOJHbI.

Pacuwvip. napam. c60pa AaHHbIX X

BXo. 1 npuen. BonoKHo

Mo anve Bonokra v

|| Anwwa sxoaroro eonokka: 0.0000 km
@ LU Wi 1IPHEMHOIO BOJIOKHG: 5.0000| kiri (€ KUHUE BOIOK.)
PaCHAD. NApAMET Ik ONh30RATENkCKUe MAPAMAT R
[] Mposepka nepaoro pasvena Paccrostwe (km) A, (5)
m M v 5 ~
@ Coxparis B @BTORACTROMKAX o
. 125 A
@ Mcronb30BaTh ONTUMUBMPOBaHHLI AVANES0H S5 17
) 30
@ TpUMEHITL HACTPOMKN M0 /1. BOMHS! 5 s
10
60
20
40 *
% 120 ¥
| poccr. samonowe racrpoiar |

MpumevaHne:3T1a dyHKUMA He oToBpaxaeTcs npu pabote ¢ mogynem FTB/FTBx-740C.

3. Haxmute OK, 4ToObl BEpHYTLCSH B IMTABHOE OKHO.

3agaiTe AManasoH AnuH, ANUTENbHOCTb MMMYNbca U BPeMS
npoBeaeHns c6opa AaHHbIX NS KXo ANUHBLI BOMHbI OTAEMBHO.

24 OTDR



000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

TecTnpoBaHMe BONMOKOH
YcmaHoska duanasoHa paccmo,qHuU, onumenbHocmMu umnyribca u epemMeHuU UamepeHus

YcTaHOBKa AMana3oHa pacCTOosIHUN,
ANUTEeNbLHOCTU UMNYNbCa U BPEMeHU U3MepeHUs

OvnanasoH AnvH, 4NMTENbHOCTb MMMYbCa N BPEMSI M3MEPEHUS 3a4atoTcs
npy NOMOLLM SrIEMEHTOB ynpasreHus B rmaBHoMm okHe OTDR.

» [OwnanasoH: AManas3oH AfvH TECTUPYEMbIX Y4acTKOB BOJTOKHA B
YCTaHOBMNEHHbIX eAuHuLax uaMmepeHus (cm. pasgen «Beibop eanHuL
n3mMepeHnst pacctositHusa» Ha ctp. 105).

M3ameHeHne ananasoHa AnvHbl BNUSIET Ha Ha6op OOCTYMNHbIX 3Ha4YEeHNN
ONUTENbHOCTU UMNYIbCa, OCTABJIAA TONIbKO AOCTYMHbIEe OANA
YKa3aHHOro gunanasoHa.

» Wmnynbc: gnuTensHOCTb MMNYNbCa, MCNOSb3yeMOro npu
TecTupoBaHuu. [poaomKUTENbHbLIN UMNYILC NO3BONSAET NPOBECTU
TecTMpoBaHue Ha BonblueM yyacTke BONIOKHA, HO NMpU STOM CHMXaeTcd
paspeLueHne. bonee KOpOTKUn MMNynNbC NO3BONSAET JOCTMYL Bonee
BbICOKOIO pa3peLleHusi, HO Auanas3oH AMWH Npu 3TOM CTaHOBMUTCSH
MeHbLUe. [JoCcTynHble 3Ha4YeHNs1 AMana3oHoB ANVH U ONIUTENBHOCTH
MMNyrbca 3aBUCAT OT KOHKpeTHor mogenu OTDR.

an/IMe‘-IaHI/IeZHe BCe 3Ha4YeHuA OnnTernbHOCTU MMnNynbCa U anana3oHa AlnH COBMECTUMDbI
LipyT C [Ipyrom.

» [OnuTenbHOCTb: NPOOOMKUTENBHOCTL N3MEPEHUS (Neprog BPEMEHU, B
TeYeHne KOTOPOoro OCyLLEeCTBRASETCHA yepeaHeHne pesynesratoB). Kak
npasuno, 4Yem Gornblue Bpems n3MepeHusl, TeM YuLle Tpacchl (B
0COBEHHOCTU 3TO OTHOCUTCA K ANIMHHBIM Tpaccam), MOCKOMbKY C
yBenuyeHneMm BpeMeHn namepeHus 6onee nomnHo ycpeaHsieTcs Lwym. B
pesyneraTte ynydwaetcsa koadduumeHT nomex (SNR) n
yyscTBUTENBHOCTE OTDR K MansiM cobbITUsIM.

HacTpoliku BpeMeHn Takke onpeaendatoT NOpsAoK oTcyeTa BpeMeHU
TanmepoM, oToGpaaeMblM Ha NaHeNn NHCTPYMEHTOB, BO BpeMS
BbINOTHEHWS U3MEPEHWIA.
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TecTnpoBaHne BONMOKOH

YcmaHoska duanasoHa paCCanﬂHUIj, onumernbHocmu umriyribca u epemMeHU UMepeHuUs

96

Mpun ncnonssoBaHun mHorosonHosoro mogyns OTDR moxHo npoBoantb
MPOBEPKN Ha BCEX ANMHAX BOSH NPW OAMHAKOBbIX 3HA4YEHMAX AnanasoHa
ANVH, ANMTENBHOCTN UMMNYNbCa 1 BpeMeHn naMmepenns. [lononHutenbHble
cBefeHus cM. B pasaene «[1pyMeHnTb HacTporikn cbopa AaHHbIX NO AfMHE
BOJTHbI» Ha CTp. 94.

YcTtaHOBKa napameTpoB:
Ecnu Bbl ucnonbayete ctangaptHein OTDR, caenanTe cnegytowee Ha
Bknagke OTDR:

» Haxmunte cenekTop, COOTBETCTBYHOLLNIA HACTparBaeMoOMy napameTpy
(mapkep cenekTopa nepemMeLLaeTcsi No YaCoBOW CTPESKe).

nnn

» HaxmuTe 3HayeHne, 4Tobbl BeIGpaTth ero. Mapkep BbiaeneHust cpasy
nepemMecTUTCs K BbIGpaHHOMY 3HAYEHUHO.

Mapkep Bbibopa
s
MoMb3. HACTP-KH...
1 o e

[) ) 3 §
MopT/BonokHa: Paccrostme (km)
[ ]13100m

10 ps

Lps” ST
500ns 275ns

s &

M3 dpaiina: Gainer Spitter.trc

CeJ'IeKTOpr 3agaHna napameTpos

OTDR
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TecTnpoBaHMe BONMOKOH
YcmaHoska duanasoHa paccmo,qHuU, onumenbHocmMu umnyribca u epemMeHuU UamepeHus

nnn

Ecnu Bbl ncnonsdyete OTDR ¢ DWDM nnn CWDM, Bbibepute
TpebyeMble napameTpbl 1 3aAanTe AN HUX 3HAYEHUs B
pacKpbIBaOLLEMCS CMMCKE.

s
w ﬂ [—

[ 20 £ 60 8 160 130

T pra—
Buibpanuie Kanansi
[33 -193.300 THz - 1550.918 nm v * DnvmensHocts:

MocneaoBaTensHbi CBop UBPaHHbX KaHTOB

Vs dhaiina: FTBx740C_100km.trc

Mpumevanne:Ecnn yctponcteo OTDR nogaepxmBaeTt AnvHbI BOMH AN OAHOMOOOBOMO
NN 0QHOMOAOBOIO aKTUBHOTO BOTOKHA, HACTPOMKM ByayT NPUMEHSTLCS K
AnMHaM BOMNH nMbo ogHOMOA0BOro, NIM60 OAHOMOAOBOMO aKTUBHOMO
BOJSIOKHA B 3aBMCUMOCTU OT BbIOpaHHOro TMna BOSIOKHa (O4MHAaKOBble
napamMeTpbl Ans AnvHbl BofH 50 Mm 1 62,5 mm).
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TecTnpoBaHne BONMOKOH
KOHmpOI'Ib COCMOsIHUA 80JTOKHa 8 pexxume pealjibHoe0 epeMeHU

KoHTponb coCcTosiHUSA BOJTIOKHA B peXxume
peanbHOro BpeMeHu

C nomoLLbo NPUMOXEHUS MOXHO Cpa3y NPOCMOTPETb peskne N3MeHeHUs
XapaKTepuCcTMK OMNTOBONIOKOHHOTO KaHana. B aToM pexume BMecTo
ycpeaHeHus1 Tpacchl BbINOMHAETCS ee 0GHOBMNEHWE, NOKa YCTPONUCTBO He
OyneT nepeBeaeHO B PEXUM yCpeaHeHNs unmn cbop AaHHbIX He GyaeT
OCTaHOBIEH.

MpumeyaHne:B pexnme peanbHOro BpEMEHN MOBTOPHbIN aHann3 Tpaccbl HEBO3MOXEH.

MpymeyvaHne:B pexume peanbHOro BpeMeHn o6HOBMNEHMe Tpacchl ByaeT npoucxoamTb
MeLneHHee, ecnn oTobpaxxaeTcsl OKHO NpocMoTpa rpaduka (CM. pasgen
«Hactpovika OTDR» Ha cTp. 103).

an/IMe‘-IaHI/IeZ,D,J'Iﬂ KOHTpONnnpoBaHMA COCTOAHUA BOJTOKHa 0 HOBpPEMEHHO MOXHO
ncnonb3oBaTb TOJNIbKO OAHY ANMMHY BOJHbI.

MO>HO MEPEKNOYNTLCA M3 PEXIMA PeasribHOTO BPEMEHMN B PEXUM
ycpedHeHHOro BpeMeHHoro uHTepeana B no6oe Bpems. Bo Bpemsi c6opa
AaHHbIX MOXHO NepekKnYaTbCa Mexay AfiMHamu BomH (Bce ANUHbI BOSH
[OMKHbI BbITb BbIGPaHLI 40 HaYana TeCTUPoBaHus).
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OTDR

KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue

TecTnpoBaHMe BONMOKOH

KOHmpOﬂb COCMOSIHUS 80JIOKHa 8 pexXume peallbHoco 8peMeHU

BknroueHue pexxuma peanbHOro BpeMeHu:
Ha Bknagke OTDR Haxmunte RT. KHonka PB cTaHeT opaHxeBow,
yKa3sblBasi Ha TO, YTO PEXMM pearnbHOro BPEMEHN BKITHOYEH.

CraHgaptHbin OTDR

s
Monbs. HacTp-Ki...
[] 10 20 30 40 50 60
Mopr/Borokka: Paccrostme (km) nnynsc
SM/9 pm v
260 03 o6s 20 ps,
[ ]13100m . L s
1550 nm .
80° 23 25ps *
S B . 100 ns
40" 0
20 10 tus S
500 ns 275 ns
Cren. umst chaiina: Fbert.trc

OTDR ¢ NAOTHbLIM U FPY6bIM CMEeKTPanbHbIM YNNOTHEHMEM

B
Mok, HacTp-K...

[ i) 20 60

QunbTp Karanos:

70 km

100GHz v
Buibpanuie Kanansi
[41 -194.100 THz - 1544.526 nm v\* InvmensHocts: E;a

Crea. wwst dhaiina: Fbert.trc

www.tehencom.com
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KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue

TecTnpoBaHne BONMOKOH
KOHmpO]'Ib COCMOsIHUA 80JTOKHa 8 pexxume pealjibHoe0 epeMeHU

100

Mpu ncnonssosaHum craHgaptHoro OTDR B cnvcke MopTt/BonokHa
BblIbepuTe HEOBXOAMMBIV TUMN BOMOKHA: ANSt TECTUPOBaHNS aKTUBHOIO
BONOKHa BbibepuTe «AkTMBHbBIN OM», ona BonokHa C BeibepuTte

50 mkm, a gns BonokHa D Bbibepute 62,5 MKM.

nnn

Ecnu Bbl ucnonbdyete OTDR ¢ DWDM nnn CWDM, BbiGepute ounsTtp
KaHana n KOHKPEeTHbI kaHan. [JononHuTenbHble CBEAEHNS CM. B
pasgene «Pabota ¢ mogynem DWDM OTDR» Ha cTp. 57 unu «PaboTa
¢ mogynem CWDM OTDR» Ha cTp. 67.

CTtaHpapTHbin OTDR

Korgur. Tecta...

10 20 30 40 50 60 70

[
Tlopr/Bonokia: Paccrossute (km) Mvnyse
--H)
el 03 0.65 20]n=8
L i 160 . e 10ps .

a0 5 100 ns

Lps” ST
500 ns 275 ns

Crea. wwst dhaiina: Fbert.trc

OTDR c NAOTHbIM U rPy6bIM CMEeKTPanbHbLIM YNIOTHEHUEM

s
Tlonb3. HACTP-...
o Fi] E @ E] & 7o
,
100GHz v
BriGparibie Karansi:
[41 -194.100 THz - 1544.526 nm v * Lnrensrocts:

Crea. uwst dhaiina: Fbert.trc

OTDR
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TecTnpoBaHMe BONMOKOH
KOHmpOﬂb COCMOSIHUS 80JIOKHa 8 pexXume peallbHoco 8peMeHU

3. [Mpu ucnonssosaHum craHgaptHoro OTDR yctaHoBuTe dnaxku,
COOTBETCTBYHOLUME BblOPAHHBIM 3HAYEHNAM AMWH BOSH Ans
TECTMPOBaHUS.

4. YcTaHOBUTE 3HAYeHMS AnanasoHa AnvH, UMMNynbca U BPEMEHMN.
[ononHuTenbHblE CBeAEHMS CM. B pasfaene «YCcTaHOBKa AManasoHa
paccTOSAHUIA, ANUTENBHOCTU UMMYNbCa U BPEMEHU U3MEPEHUSI» Ha
cTp. 95.

5. Haxmute MNMyck pean.Bp.

Mpumeyanune:Ecnun npunoxeHne OTDR ncnonb3yetcs TONMbKO B peXUME pearnbHOro
BpeMeHHU, HaxxmuTe CTapT B peanbHOM BpeMeHWU. [1ononHUTENbHbIe
cBeeHns cM. B pasgene «[dononHuTensHble NporpaMmmMbl» Ha cTp. 8.

MpumevaHue:B pexume cbopa gaHHbIX B peanbHOM BPpEMEHN TauMep He OToOpakaeTcs.

6. Ecnu Bbl ucnonbsyete ctaHgaptHbin OTDR, B cnvcke AnvH BOSH
BblGepuTe 3HaveHme (He onaXkok) TOW OASIMHBI BOJHbI, COCTOSIHME
KOTOPON HEOBXOAMMO KOHTPONMPOBATh.

I'Ipmmeanme:YGe,qMTer, YTO 3Ha4YeHue AaNnHbl BOJHbI CTalrio BblAENNEHHbIM.

BhbiknioyeHne pexuma pearibHOro BPEMEHM :
» Ecnu Bbl XoTUTe npekpatuTb KOHTPOSb, HaxmuTe Cton B PB.

Mpumevanune:Ecnn npunoxexHne OTDR ncnonb3yeTcs TOMNbKO B peXMME peanbHOro
BpeMeHu, HaxxmuTe Cton B pearibHOM BpPeMeH!.

» Ecnu ucnonbsyetcs nonHas sepcus npunoxeHns OTDR, cbop gaHHbIX
B peanbHOM BPEMEHU MOXXHO OCTaHOBUTb, 3aMyCTUB PEXUM
ycpeaHeHHoro cbopa AaHHbIX. TecTupoBaHue Bcex ANWH BOMH, ANS
KOTOPbIX YCTaHOBMNEHbI (hNaxKn (He TONMbKO ANs BblAeneHHbIx), OyaeT
BbIMOSIHEHO B peXrMe yCpeqHEeHHOro BpeMeHHOro nHTepeana.
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7 Hacrtpouka OTDR

BHewHui Bua n pexum pabotbl npunoxernms OTDR MoxHO HacTpavBaTs.

Hactpowuka Tabnuubl COObITU M NapaMeTpbl
oTobpaxeHus rpacpumka

[nsa ynobctea Nonb30BaHNS MOXHO BKIIOYUTb UMM UCKNIOYUTL HEKOTOpPbIE
anemeHTbl U3 Tabnuubl cobbITMN. MOXHO Takke 3MEHUTb HEKOTOPbIE
napameTpbl 0TOGpaXKeHNs Tpacchl:

MpumeyaHue:Mpn cKPbITUM Yy4aCTKOB BOSIOKHA 3TU SNEMEHTbI He yaansoTCs.

» YyacTku BorokHa: MoXHO 0To6pasnTb I CKPbITh Y4acTKN BOMNOKHA B
Tabnuue cobbiTMiA B 3aBUCMMOCTM OT TUMOB 3HAYEHNI, KOTOPbIE
HeobxoamMmo npocMoTpeTb. Ecnm ydacTku BONOKHa CKpbIThI, cTonbeL
3ar. Takke OygeT CKpbIT.

» TVHWUM CETKU: MOXHO 0TOGPAa3UTb UMM CKPbITb CETKY Ha (hoHe rpadhuka.
Mo ymonyaHuio ceTka oToBpakaercs.

» oH rpaduka: rpacmk MOXXHO 0TOOPa3nTb Ha YePHOM (dPYHKLMSA
WHBEPTUPOBaHNSA LIBETOB) Unn 6enom ¢oHe. Mo ymonyaHuto
ncnonb3yetcsa 6enbin oH.

» npocmoTp rpacmka: B okHe npocMoTpa rpaduka BUAHO, Kako OTPEe30okK
rpaduka yBenmyeH B JaHHbIN MOMEHT.

OkHO nMpocmMoTpa rpaduka

4 oorR - X

[ - [ @t ronen
30 10 nm (9 pm) [%

. - Y]]

O Coxp Oruer

g 5 [kel

Mpea. Bce  Crep.

Vinesibmcaus...

MpumeyaHune:[ns 0TYETOB NPUNOXEHNE Bcerga co3gaeT rpacdmkn Ha 6enom coHe.
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Hactpovika OTDR

Hacmpotika mabnuupbi cobbimuti u napamempsl omobpaxeHusi epaghuka

[nsa HacTponkn Tabnuubl COGLITUMA U NapaMeTPOB OTOOPaXKeHUsA
rpacuka:

1. B MaBHOM MeHI0 HaxxmuTe KHOMKy Monb3. HacTp-Ku.

2. Tepengute Ha Bknagky Obuue.

3. B pasgene OTtobpaxeHue ycTaHOBUTE (priakku, COOTBETCTBYHOLLME
anemeHTaMm, KoTopble criegyet oTobpasnTb UNM BKIOYUTL B Tabnumuy.

nnn

CHumunTe (bﬂa)KKVI, 4YTOObI CKPbITb 3TW 3NEMEHThI.

Mons. HacTp-kt x

Orobpaxenmie Oyriawm daiinos

@ Y4acTky BOMoKHa Manka coxp. no ymon:

[5¢] P cemin [C:\Users\Supervisor\Documents\OTDR )

@opwar daiina o ymon: Cobereerivie (trc) v

@ CosAakme OTHETa MPM COXpaHEHMN

D WHBepTvpOBaHHbie LBETa
D Ipad. npeactasnerve
EvHviib u3Meperys paccrosHus: [5¢] Moxassisats nopTaepxaenvie npw nepsom coxparern
PexuM 0TOBpaKeHs TPaCcCHpOBKH: D PaspeLuyTb 1cronb3oBakme WabnoHHbIX U3MepeHuii

BuiBepHTe B M0 YMONaHUIO A1 OTOBPAKEHUR HOBOTO [ ] AsTomamnseciur coxparss vamepere
vameperws.

Tonko ecm "Togex”
Mpeacr. 1o ymon: Cobbms v
BOCCT. 3aBOACKME HACTPOJKM
Omera

C nomouysto BoccT. 3aBoackue
HaCTPOMKMU MOXHO BEPHYTb 3HAYEHUS
no YMOMnYaHuio Aa BCex NnapameTpoB
Ha Bknagke O6wue

4. Haxmute OK, 4TOObLI BEPHYTLCS B [MAaBHOE OKHO.
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Hactporika OTDR
Bbi60op eOuHUY U3MEPeHUsT pacCmOosiHUSI

Bbi6op eAMHUL U3MepPeHUs pacCTosHUSA

Mo>XHO BbIOpaTb eauHULbI PACCTOSHUS AN BCEX 3a4ad, BbINOMHAEMbIX
MPUINOXEHNEM.

4 oorR

[ -~ e @ He ronen

1310 nm (9 pm)

Morb3. HacTp-KH...
JA‘MAMM‘MMM T 1 L b T
10 12 14 16 18 km

EanHuLbl nsmepeHmnsa paccTosHuA

EovHuua namepeHusi pacctosHUst Mo YMOMYaHUo — KUIMOMETP.

MprmeYaHne:3HaveHne 3aTyxaHus Ha y4acTkax BONOKHa Bcerda ykasbiBaetcs B dB Ha
KM, [ae ecrniv B Ka4ecTBe eAUHUL, pacCTOsiHWS BbliGpaHbl HE KUITOMETPbI.
OTO COOTBETCTBYET CTaHAapTaM BONOKOHHO-ONTUYECKOW
NPOMBILLIIEHHOCTU, B KOTOPOW 3Ha4YeHWsl 3aTyxaHusa ykasbisatotcs B dB Ha
KM.
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Hactpovika OTDR
Bbi60p e0uHuy U3MepeHUs1 pacCmosiHUSI

Bbi6op egnHUL, paccTosiHUA ANs OTOOpPaXKeHUA:
1. B MaBHOM MeHI0 HaxxmnTe KHOMKy Monb3. HacTp-Ku.

2. Tepengute Ha Bknagky Obuue.

3. B cnucke EanHMLbI n3amepeHus paccTosiHUA BbiGepuTe ANEMEHT,
COOTBETCTBYIOLUMIN HEOBXOANMBIM eanHMLAM PacCTOSHUS.

Mok HacTp-ku X
Obume Fogty
Orobpaxentie Oyriawm daiinos
@ Y4acTky BOMoKHa Manka coxp. no ymon:
[5¢] P cemin [C:\Users\Supervisor\Documents\OTDR )
D VHBepTHpOBaHHbie LBeTa opmar daiina no ymon: CobcTaettbie (.trc) v
D Ipac. npencrasnenve @ CosAakme OTHETa MPM COXpaHEHMN
EAVHVLb V3MEpeHVs paccTosus:: Tk (unowerpw) ) [X] Moxassisars noaraepxaerie npy nepsom coxpariesian
PesuM 0TOBPaKeHS TPACCUPOBKH: Mont. Tpaccup o D PaspeluyTs 1CnoNb30BaHMe WabNoHHBIX 3MepeHMii
Bu6EPYTE BUA 110 YMOMHaHMI0 AT OTOBPEKEHIS HOBOTO [ ] Asromanmiecku coxparsms vamepestie
Vamepers.
Tonsko ecm "TogeH"
Mpencr. no yMon: CoBbrmvs ~
Bocer. 3aBOACKMe HACTPOViKN
Omera

4. Haxmute OK, 4TO6bI BEPHYTLCHA B rMaBHOE OKHO.

MosiBMTCA OCHOBHOE OKHO, @ HOBble BblOpaHHbIE eOUHULIbI PACCTOSHNS
OynyT oTobpaxaTbcsa Be3ae, rae UCMomnb3yTCa eAUHMULbI U3MEPEHNS.
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Hactporika OTDR
Hacmpolika 3Ha4yeHuli duana3oHa paccmosiHull 0nisi cbopa OaHHbIX

HacTtpouka sHayeHMU AnanasoHa paccToAHUN AnNS
cbGopa AaHHbIX

3HayeHVe ananasoHa paccTosiHUIA — 3TO OAMH M3 NapaMeTpoB, KoTopble
MOXHO HacTpPOUTL Nepes BbiNoHEHWEM U3MepeHust. Bl MoxeTe 3aaathb
Gonee ANVHHOE UMW KOPOTKOE PacCcTOsiHUE B 3aBUCMMOCTM OT TOTO, Kakue
VIMEHHO XapaKTEPUCTUKI BOSIOKHA XOTUTE U3yunThb. [ONOnHUTENbHbIE
CBEeOeHusi CM. B pasgene «YCTaHoBKa Auana3oHa paccTosHUNM,
ANUTENbHOCTU MMMYNbCa Y BPEMEHW U3MEPEHMSI» Ha CTp. 95.

CraHgaptHbii OTDR

:
Morb3. HacTp-KH...
| IS VTN N Y e T p—————
8 10 12 14 16 18 km

[ 3

Mopr/Bonoksa: nnynbe [LnuTensHocTs (s)

SM/9 pm v
[ ]13100m
B 1550 nm

5ns
20ps, o 10ns

10ps . 30ns

+50ns

25ps *

100 ns

Lps” ST
500ns 275ns

Vims paina: Ganer Spitter.trc

OTDR ¢ nnoTHbIM U rpybbIM cnEeKTpanbHbIM YNNOTHEHMEM

% |

[ 20 £ 60 8 160 130 140

ST e
Buibpanuie Kanansi
[33 -193.300 THz - 1550.918 nm v * DnvmensHocts:

MocneaoBaTensHbi CBop UBPaHHbX KaHTOB

Vs daiina: FTBx740C_100km.trc

lMpumeyaHune:3HaveHne, HangeHHoe nNyTeM aBToMaTtmyeckoro cbopa AaHHbIX, He MOXET
ObITb U3MEHEHO.
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Hactpovika OTDR
Hacmpolika 3Ha4eHuli duana3oHa paccmosiHul 0risi cbopa OaHHbIX

Y106bI HACTPOUTHL 3HAYEHUA AMana3oHa PacCTOAHUN:
1. B rmaBHom okHe Bbibepute Bknagky OTDR B rnaBHom okHe Bbibepute

BKMaKy IE‘

2. B Nonb3oBatenbckux napameTtpax, ecnu saw OTDR nogaepxueaet
OOHOMOZOBbIE UMM MHOTOMOZOBBIE TUMbI, YKAXKUTE HYXXHbIA TUM
BOJIOKHA.

an/IMe‘-IaHI/IeZCI'IVICOK TUNOB BOJIOKHA HE OTO6pa)KaeTCﬂ, eClnn Mmoaynb MMEET TOJ1IbKO
OAWH TN BOJIOKHA.

3. W3 cnucka AmanasoH Bbl6epl/ITe 3Ha4YeHne, KoOTopoe Bbl XOTUTE
N3MEHUTb.

4. Korga sHayeHve OyaeT BbiAeneHo, BBeAUTe HOBOE 3HaYeHue.

Pacuwvip. napam. c60pa AakHbIX X

Bx0A. 1 MpyeM. B0n0KHO

[] Bnua exoprioro sonoka: 0.0000] km
@ [lnMHa NPMeMHOTO BOIOKHa: 5.0000| km (c Komua BoMOK.)

Pacuump. napaveTpel Monb30BaTeNbCKNE NEPAMETpbI

[5¢] Moosepxa nepsoro pasvema Paccroswe (km)\ A (5)

@ CoXpaH¥Tb B aBTOHACTPOIiKax

[5€] Meronsaosats omumicnposaseit pvanason

@ MpUMEHNTL HACTPOIKI MO A1, BOMHBL

e

5. Haxmute OK, 4TOoObI BEPHYTLCSH B IMTABHOE OKHO.

MpumedaHune:Bbl MOXeTe BEPHYTLCA K 3aBOACKMM 3Ha4YeHUsIM, HaXkaB Ha KHoMKy Boccr.
3aBOACKME HAaCTPOMKM.
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Hactporika OTDR
Hacmpolika 3Ha4eHuli epemeHu cbopa daHHbIX

HacTtponka 3HauyeHnn BpemeHn cbopa AaHHbIX

Bbl MOXeTe HacTpouTb 3Ha4YeHNss BpeMeHn cbopa gaHHbIX. OHK
npeacTaBnsoT Bpemsi, B TedeHne kotoporo OTDR B cpegHem npoBeget
cbop AaHHbIX. [lononHWUTENbHbIE CBEAEHNSI CM. B pa3ferne «YcTaHoBKa
AnanasoHa pacCTOSAHUNA, ANUTENBHOCTM UMMYMbCa U BPEMEHN N3MEPEHUS»
Ha cTp. 95.

CraHgaptHbii OTDR

*‘ - TMWM‘M‘MMM%

[ 3 ] [

MopT/Bonokwa: Paccrossute (km) mnynse

/9 03

s
: 20 5 ns
[ ] 1310mm = 9-551 25 ¥ \ 3015
1550 nm . +50 ns
80 * 23 25ps *
B 100 ns

Lps” ST
500ns 275ns

Vims Gaiina: Gainer Spitter.trc

OTDR c NNoTHbIM U rPy6bIM CNEeKTparnbHbIM YNIOTHEHnEeM

Mok, HacTp-K...

:
:

[ 20 £ 60 8 160 130 140

100GHz v
BbibpaHHble KaHanbi:

[33 -193.300 THz - 1550.918 nm v * DnvmensHocts:

MocneaoBaTensHbi CBop UBPaHHbX KaHTOB

Vs dhaiina: FTBx740C_100km.trc

Bbl MoxeTe HacTpouTb BpeMs cbopa AaHHbIX ANs ynyylleHus
cooTHoweHus curHan-wym (SNR) Tpacchl 1 NOBbILIEHNST BEPOATHOCTH
oBHapyeHust Hn3KoypoBHeBbIx cobbiTniA. SNR yny4liaetca B ABa pasa
(vnn Ha 3 ob) kaxabIv pas, korga Bpems cbopa AaHHbIX YBENMYMBaETCS B
YyeTbIpe pasa.
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Hactpovika OTDR
Hacmpolika 3Ha4eHuli spemeHu cbopa 0aHHbIX

Y106bI HACTPOUTHL 3HAYEHUA BPEeMEHU cOopa JaHHbIX:

1. B rmaBHom okHe Bbibepute Bknagky OTDR B rnaBHom okHe Bbibepute

BKMaKy IE‘

2. B Nonb3oBatenbCKkUx NnapameTpax 13 cnvucka Anur. Boibepute
3Ha4yeHue, KOTOpoe Bbl XOTUTE U3MEHUTD.

3. Korga 3HayeHue ByadeT BblgeneHo, BBEAMTE HOBOE 3HaYeHMe.

Pacwvip. napam. cGopa AaHHsIX x

Bx0A. 1 pyeM. B0n0KHO
Mo AnuHe BONOKHa ~

|| Anwwa exoaroro sonokna: 0.0000 km

@ [lnMHa NPMeMHOTO BOJIOKHa: 5.0000| km (c Korua BonOK.)

Pacuump. napaveTpel Monkb3oBaTenbCKIE NapaMeT pbi

@ MpoBepka nepsoro pasbema Paccrosime (km

@ CoXpaHWTb B aBTOHACTPOIiKaX

[3€] Vcronsaosars ormuicmposase avanason

@ MpUMEHNTL HACTPOIKIA NO AN BONHSI 5

T

4. Haxmute OK, 4TO6bI BEPHYTLCA B rMaBHOE OKHO.

I'Ipmmeanme:Bbl MOXeTe BEePHYTbCA K 3aBOACKUM 3HA4YEeHUAM, HaXXaB Ha KHOMKY BoccrT.
3aBOACKME HAaCTPOMKM.
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Hactporika OTDR
Bbibop pexxuma omobpaxxeHusi mpacchb!

Bbi60op pexxuma otob6paxkeHns Tpaccehbl

MoxHo BbIOGpaTh, kaknm cnocobom npunoxeHne dyaet otobpaxarb Tpacchl
Ha aKpaHe 1 B oTyeTax. [loCcTynHbI cnegytoLime BapuaHTbl oTobpaxeHus

Tpacc.

» [MMonHas Tpacca: oTo6paxaercsi Bca Tpacca LenKoM Mo Beeit AnnHe

OoTpe3Ka UsMepeHua.

» YuyacTok: oToOpaxaeTcs OTpe3oK Tpacchl OT Hadana Ao KoHLa y4yacTka.

Bbi6op pexnma oTobpaxxeHUs Tpacchbl:

1. B MaBHOM MeHI HaxxmuTe KHOMKy Monb3. HacTp-Ku.

2. Tlepengute Ha Bknagky Obwue.

3. B cnucke Pexxum oTobpakeHUs TpacCUpPOBKU BblIbepnTe pexnm

oTobpaxeHus.

Mok HacTp-ku

Orobpaxentie Oyriawm daiinos

@ Y4acTky BOMoKHa Manka coxp. no ymon:

[5¢] M ceman |c:\Users\Supervisor\Documents\OTDR

L]

D WHBepTvpOBaHHbie LBETa opmar daiina no ymon:

D Ipac. npencrasnenve @ CosAakme OTHETa MPM COXpaHEHMN

ERUHULb V3MeDeHs PacCTOsHUS:

km (kunomerpe) v

[Monw. rpacaup

@ MoKasbiBaTb NOATBEPXAEHME MPM NEPBOM COXPAHEHIMA

PexiiM OTOBpaXeHHS TPACCHPOBKM: -] ) [ Paspewrs ucronssosarme wabnoru vsmeperii

BL6EPHTE BUA 10 yMOMHaKMIO AR OTOBPEKEHIR HOBOTO

D ABTOMATHECK COXEHSITL M3MepeHMe
Vamepers.

Cobereerivie (trc) v

Tonko ecm "Togex”
Mpeacr. 1o ymon: Cobbms v
BOCCT. 3aBOACKME HACTPOJKM
Omera

4. Haxmute OK, 4T06LI BEPHYTLCH B rMaBHOE OKHO.
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Hactpovika OTDR

Bbi6op npedcmaesnieHusi Mo yMosI4yaHur

Bbi6op npeacTaBneHusi No yMOM4aHUI0

OTob6paxaeMoe No yMon4aHuio NpeacTaBneHne MOXHO BbibpaTb nocre
BbINOSTHEHMST BCEX U3MEPEHUN (HA BCEX BbIOPAHHbLIX AJIMHAX BOSH) U
3aBepLUEHNst aHann3a nocnegHen AnuHbl BomHbl. Mpu oTkpbITUK dhaina
n3mepeHus oH byaeT npeacTaBrneH B BUAE MO YMOSYaHUIO.

B Tabnuue nepevncrneHbl BO3MOXHbl€ BapUaHTbI I'IpeﬂCTaBJ'IeHMVI.

Bug

MpumeyaHus

Coxp. TekyL,.

Bknagka, BbiGpaHHas nepen Havanom
M3MEPEHNI, NO NX OKOHYAHUN HE MEHSAETCS.

OTDR

OtobpaxeHune rpadmka 1 aNeMeHTOB
ynpasnenusa anga namepexdmin OTDR. B
3aBMCUMOCTM OT UCNONb3YyEMOro Moayns
(ctaHpapTHbIn unu DWDM / CWDM OTDR) n
npeacraBneHns rpadguka (NOMHOE Unu HeT)
BHELLUHWIA BMA 3TOr0 NpeacTaBneHns MoxeT
HEMHOro OTNNYaTbCA.

JononHutenbHble cBeAeHUSA CM. B pasgene
«lpacbuk» Ha cTp. 122.

CobbITus

I'IpeD,CTaBneHme Nno ymosn4aHuio.

lMonyyeHHble B XO4e N3MepeHuii pesynbTaThl
oTobGparkatoTcsa B Ha Bknagke CobbIiTuA.
HononHuntensHble CBeOeHNsI CM. B pa3gene
«Bknagka «CobbiTnsi»» Ha cTp. 127.

112
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Hactporika OTDR
Bbibop npedcmasneHusi no yMon4aHuio

Bug MpumeyaHus

MN3mepeHune lMony4eHHbIe B X04e U3MepeHnn pesynbTaThl
oTobGpaxatoTcsa B Ha Bknagke UsmepeHue. B
3TOM peXnme npeacTaBfeHns MOXHO
NPOn3BOAMUTbL U3MEPEHNS BPYUYHYIO C MOMOLLLIO
MapkepoB. [JononHUTENbHbIE CBEAEHMSI CM. B
pa3sgene «Bknagka «/3mepeHune»» Ha

cTp. 133.

CBogka Ha aTon Bknagke Ans Kaxkgow ANVHbI BOJTHbI
YKa3blBaKOTCA Takne AaHHble, KaK COCTOSIHNE
pe3ynbTaToB «rofeH/He roAeH», 3Ha4YeHUs
noTepb yyactka n coBokynHoro ORL y4yacTka.
Kpome Toro, otobpaxkaetcst AnvMHa y4acTka.

[ononHuTenbHble CBEAEHUSA CM. B pasaene
«Bknagka «CBogka»» Ha cTp. 123.
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Hactpovika OTDR

Bbi6op npedcmaesnieHusi Mo yMosI4yaHur

KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue
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[Ansa BbiGOpa npeacTaBneHusi N0 yMon4yaHUo Heo6XoaAMMO BbINOSTHUTb

cneaymoluve OencTBuUA:

1. B MaBHOM MeHI0 HaxxmnTe KHOMKy Monb3. HacTp-Ku.

2. Tepengute Ha Bknagky O6uue.

3. Bbibepute npegctaenexue B cnucke Mpeact. no ymony.

Monss. HacTp-kn
Orobpaenie

3] yuactiu sonoxra

[3¢] i cemen

D WHBepTvpOBaHHbie LBETa
D Ipad. npeactasnerve

EnUHULb V3Mepens paccTosHUS:

km (kunomerpe)
Pexum oTobpaxerus Tpaccuposkw: | Mok, Tpaccup v

Mpeacr. no ymons:

Oyriawm daiinos

Manka coxp. o ymon:

|c:\Users\supervisor\Documents\OTDR

L]

@opwar daiina o ymon:
@ CosAakme OTHETa MPM COXpaHEHMN
@ MoKasbiBaTb NOATBEPXAEHME MPM NEPBOM COXPAHEHIMA

D PaspeluyTs 1CnoNb30BaHMe WabNoHHBIX 3MepeHMii

Tonbko ecnv "Togen”

L T mm—— [ ] AsTomamnseciur coxparss vamepere
vameperws.

Cobereerivie (trc) v

114

Boccr. 3asocKve HaCTpOiHH
Omera

HaxmuTe OK, 4Tobbl BEPHYTHCA B MaBHOE OKHO.

MpunoxeHne aBToMaTUYECKM NepeknoyaeTcs B BolbpaHHoe

npencrasneHne npu BbiNoOJIHEHNN CrefyLWnX I/I3MepeHVIl7I nnn npu

OTKPbITUK CYLLECTBYIOLLNX (Parinos..

OTDR
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Hactporika OTDR
Hacmpolika nanku xpaHeHusi o yMoI4aHuio

HacTponka nankm xpaHeHUsi N0 YMOMYaHUIO

Mankon xpaHeHus no ymon4daxuto aensetcsa Data\My Documents\OTDR, Ho
nonb3oBaTenb MOXET BblIOpaTh Apyryto, bonee ygobHyto nanky. Takke
MOXHO Mcnornb3oBaTth dnew-Hakonutens USB. Ecnv Bo BpeMsi coOXxpaHeHnUs
dnew-Hakonutens USB He nogkntoyeH K yCTpouCTBY, pesynsraThbl
n3mepeHnsi ByayT CoxpaHeHbl B Marnky no ymosryaHuio.

MpumeyaHne:YTobbl coxpaHnTb hannbl B Nanky, He ABNSAOLLYIOCA Nankon XpaHeHus no
YMOJYaHUI0, BOCMONb3ynTeCh kHOMko CoxpaHUTb Kak. Ecriv B
Ananorosom okHe CoxpaHUTb Kak narnka XxpaHeHus no ymonyaHuto obina
N3MeHeHa, Npu criegyloLiemM UCrnonb3oBaHNM PyHKUMN « CoXpaHnTb Kak»
hannbl 6yayT COXpaHATLCA B 9Ty HOBYIO nanky. [anka xpaHeHns no
YMOI4YaHuo n3MeHeHa He byaer.

YT1o06bLI 3a4aTh Nanky XxpaHeHUs NO YMOJTYaHUIO:
1. B I'maBHOM MeHI HaXXMuTe KHOMNKY Monb3. HacCTp-KK, a 3aTem
BblOepuTe Bknaaky O6wme.

2. B pasgene ®yHKuuM hannioB HAXKMNTE KHOMKY E psgoom ¢
anemeHToM lManka coxp. no ymon.

Mok HacTp-ku X
Obume Fogty
Orobpaxentie Oyriawm daiinos
@ Y4acTky BOMoKHa Manka coxp. no ymon: /—
[5¢] P cemin [C:\Users\Supervisor\Documents\OTDR [0 )
D VHBepTHpOBaHHbie LBeTa opmar daiina no ymon: CobcTaetbie (.trc)
D Ipac. npencrasnenve @ CosAakme OTHETa MPM COXpaHEHMN
EAVHALbI V3MepeHVS pacCTosHUS: km (xunomerpe) | %] Mokaseisats noaTeepxaetute npu nepsom coxparerm
Pesum 0TOBpaKeHNS TPACCUPOBKH: Mot Tpaccup o D PaspeluyTs 1CnoNb30BaHMe WabNoHHBIX 3MepeHMii
Bu6EPYTE BUA 110 YMOMHaHMI0 AT OTOBPEKEHIS HOBOTO [ ] Asromanmiecku coxparsms vamepestie
Vamepers.
Toneko ecnm "Topex"
Mpencr. no yMon: CoBbrmvs ~
Bocer. 3aBOACKMe HACTPOViKN
Omera

3. B okHe O630p nanok Bbibepute MECTO ANs XpaHeHust hansos.
4. Haxmute OK, 4ToObl 3aKpbITb OKHO O630p Nanok.

5. Haxmute OK, 4Tobbl BEPHYTLCA B [MABHOE OKHO.
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Hactpovika OTDR
Bbi6op popmama chaiina no ymondaHuro

Bbi6op chopmaTta ¢hpanna no ymonyaHuio

MoxHo onpegenutb dhopmat darna no yMonyaHui, KoTopbin byaet
MCMNONb30BaTbCA NPUIOXKEHNEM NPU COXPaHeHUM Tpacc.

Mo ymonuaHuio Tpacchl COXpaHaTCcA B cobcTBEHHOM dhopmarte (.trc), Ho B
YCTPOMCTBE MOXHO HACTPOUTb UX coxpaHeHue B popmarte Bellcore (.sor).

Mpu BbIGOpe hopmaTa Bellcore (.sor) ycTponcTBoO co3gaeT no ogHOMY
hanny Ang kaxgow AnviHel BonHbl (Hanpumep, TRACEOO1_1310.sor u
TRACEO001_1550.so0r, ecnv npu TeCTUpOBaHNN UCMNOMb3YHOTCA ABE ANMHbI
BoriHbl 1310 HM 1 1550 HM). B cob6cTBEHHOM hopmaTe coxpaHsatoTcs
pe3ynbraTthbl 418 BCEX ANTUH BOMH B O4HOM chanrne.

MpumeyaHue:Ecnu HacTpoeHa (hyHKLMA HAMOMUHAHWSA NPU KaXXA0M COXpaHeHUn
n3MepeHnsi, MOXXHO BpeMEHHO n3MeHuTb oopmart camna. Npu cnegyrolem
CoxpaHeHun namepeHus byaet ncnonb3osaH opmMaT NO YMOMYaHMIO.

MpumeyaHune:YT06bI COXpaHUTL harnbl B Narky, He SBMAIOLLYCS nankon gopmarta
hanna no ymonyaHuio, BOCMNonb3ynTechb KHomnko CoxpaHuTb Kak. Ecriv B
ananoroBom okHe CoxpaHuUTb Kak doopmart parina no ymonyaHuto obin
M3MEHeH, Npu cneayrLem NCnonb3oBaHUn PyHKUNN « COXpaHUTb Kak»
dannbl 6yayT coxpaHATbCHA B 9TOM HOBOM ¢popmaTte. dopmart danna no
YMOSYaHMo N3MEHEH He ByaerT.
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Hactporika OTDR

BkroueHue unu ebikmodeHue nodmeepxoeHusi umeHu ¢hadina

Bbi60op chopmara chaina no ymonyaHuio:

1. B MaBHOM MeHI0 HaxxmnTe KHOMKy Monb3. HacTp-Ku.

2. Tlepengute Ha Bknagky Obuue.

3. BubibGepute TMn havina B cnmucke Popmat dpanna no ymon.

Mo, KacTp-i X
Obume Fogty
Orobpacermie Oyrum paiinos
@ Y4acTky BOMoKHa Manka coxp. no ymon:
[5¢] P cemin [C:\Users\Supervisor\Documents\OTDR )
[ | Mreepposarisie useta ( vopwar gaiina no ymon: Cobcraentuie () v )
D Ipac. npencrasnenve @ CosAakme OTHETa MPM COXpaHEHMN
EAVHALbI V3MepeHVS pacCTosHUS: km (xunomerpe) | %] Mokaseisats noaTeepxaetute npu nepsom coxparerm
Pesum 0TOBpaKeHNS TPACCUPOBKH: Mot Tpaccup o D PaspeluyTs 1CnoNb30BaHMe WabNoHHBIX 3MepeHMii
BuiBepHTe B M0 YMONaHUIO A1 OTOBPAKEHUR HOBOTO [ Asromamisecku coxpanrs smeperte
vameperws.
Toneko ecnm "Topex"
MpencT. no ymonu: Cobbrmisa ~
BoccT. 3a80ACKve HACTPOTiKH
Ormera

4. Haxmute OK, 4yTOObI BEPHYTLCH B MaBHOE OKHO.

Mocnenytowme charnbl BygyT COXpaHATLCA B HOBOM ¢hopmare.

BknioyeHue nnu BbIKNOYeHUe NoATBepXKAeHUsA
nmMmeHu panna

Mo ymMmonuyaHuio Npu KaXkgom coxpaHeHun danna NpunoxXeHne coxpaHsaeT
€ro, He 3anpalumBas uMms anna unm nanky HasHa4yeHus!, U UCNonb3yeT UMS
darina Ha OCHOBE HaCcTPOEK aBTOMAaTM4YECKOro MMEHOBaHUA.
[ononHuTenbHblE CBEAEHMS CM. B pasgenax « ABToMaTnyeckoe
nmeHoBaHne annos Tpacc» Ha cTp. 24 n «HacTpoika nanku xpaHeHus no

yMon4yaHuo» Ha cTp. 115.

Ecnu aTOT napameTp akTMBMpPOBaH, HOBOe UMs OyaeT co3gaHo
aBTOMATMYECKM U Bbl CMOXETE NOATBEPXAATb 9TO MMs haina, nanky unm
TMN channa Npu Kaxkxaom coxpaHeHun HOBOM Tpacchl. [punoxeHne He Bynet
3anpalumBaTtb NOATBEPXAEHMNE, MOKA Bbl HE 3aKPOETE TEKYLLYH Tpaccy.
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BkroyeHue unu ebikmodeHue nodmeepxoeHusi umeHu ¢hadina
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KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue
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BknroueHne unu BbIKIOYEeHME NOATBEPXKAEHUA UMeHn danna:

1. B MaBHOM meHI0 HaxxmnTe KHOMKy Monb3. HacTp-Ku.

2. Tepengute Ha Bknagky Obuue.

3. UYto6bl kaxapbli pa3 NoATBepXaaTe MMaK danna, nanku Unm Tun

danna, otmeTbTe doniaxkom NyHKT NMoka3sbiBaTb noAaTBepXAeHUe npu
NnepBOM COXPaHEHUN.

nnn

Ecnu otobpaxeHue 3anpoca He TpebyeTcs, CHAMUTE PNaKoK.

Mok HacTp-ku

OTopacetie

3] yuactiu sonoxra

[3¢] i cemen

D WHBepTvpOBaHHbie LBETa

D Ipad. npeactasnerve
QUMb V3MEpeHYS PacCTosHIs:
Pexum OTOBPaKeHIs TPACCHPOBKM:
vamepess.

Mpeacr. no ymons:

Bu6EPYTE BUA 110 YMOMHaHMI0 AT OTOBPEKEHIS HOBOTO

Oyriawm daiinos

Manka coxp. o ymon:

|c:\Users\supervisor\Documents\OTDR

Cobereerivie (trc) v

@ CosAakme OTHETa MPM COXpaHEHMN
[k Gownamerpe <] (3] Moxassiears nogreepwaerue rpv nepsom coxparerim )
Monk. Tpacanp ][] Paspewns ucnons3osatie wabnoneix vameperuii

@opwar daiina o ymon:

D ABTOMATHECK COXEHSITL M3MepeHMe

Tonbko ecnv "Togen”

Boccr. 3asocKve HaCTpOiHH
Omera

4. Haxmunte OK, 4yTOGbI BEPHYTLCHA B MaBHOE OKHO.

MN3meHeHus NPUMEHAIOTCA aBTOMaTU4YECKN.

L]

OTDR
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BknroyeHue n BbIKNOYEeHMe aBTOMaTU4ecKoro

KoHTponbHoO-u3ameputenbHble Npubopbl 1 060pysoBaHue
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Hactporika OTDR
BkriroyeHue u 8bIKIOYEHUE asmomamu4ecKko20 COXpaHeHus d)aﬁnos

coxpaHeHus channos

Mo yMon4aHuio NPUIIOXKEHNE HEe COXPaHSeT U3MEPEHUS] aBTOMaTUYECKU

nocrne aHanvaa. OgHako Bbl MOXKETE HACTPOUTb €ro Arsi aBTOMaTU4YeCckoro
COXpaHeHus1 U3MepeHuit. Bbl Takke MoXeTe ykasaTb, XOTUTe N Bbl
COXpaHATb BCe U3MEPEHUSI HE3aBUCKMO OT Pe3yrbTaToB UMK TOMNbKO Koraa
pe3ynsTaTbl UMEIT COCTOSIHNE «TOAEH.

BknroyeHue u BbIKNOYeHUe aBTOMaTUYeCKOro coxpaHeHusi (pannos:

1.
2.

B MaBHOM MeHI0 HaxxmuTe KHOMKy Monb3. HacTp-Ku.

MepengnTte Ha Bknagky O6wme.

BbiGepute namepeHusi, KOTopble XOTUTE aBTOMAaTUYECKN COXPaHATb
HEe3aBUCKMMO OT pPe3yrnbTaToB UK TOMNbKO KOrAa pesynsraTbl UMELT

COCTOdAHUE «TOOEH».

Mok HacTp-ku X
Obume Fogty
Orobpaxentie Oyriawm daiinos
@ Y4acTky BOMoKHa Manka coxp. no ymon:
5] M cern [C:\Users\Supervisor\Documents\OTDR -]
D VHBepTHpOBaHHbie LBeTa opmar daiina no ymon: CobcTaettbie (.trc) v
D Ipac. npencrasnenve @ CosAakme OTHETa MPM COXpaHEHMN
EAVHALbI V3MepeHVS pacCTosHUS: km (xunomerpe) | %] Mokaseisats noaTeepxaetute npu nepsom coxparerm
Pexum oToBpaXeHs TpaccUpoBK: Monk. Tpacanp o D PaspeluyTs 1CnoNb30BaHMe WabNoHHBIX 3MepeHMii
Bu6EPYTE BUA 110 YMOMHaHMI0 AT OTOBPEKEHIS HOBOTO [ ] Asromaniecku coxparsms vamepestie
Vamepers.
Toneko ecnm "Topex"
Mpexct. no ymony: Cobbitist ~
Bocer. 3aBOACKMe HACTPOViKN
Omera

I'Ipmmeanme:Ecnm n3MepeHmne He coxpaHaeTca aBToMaTnU4eCckn, a Bbl XOTUTE ero
COXPaHUTb, BaM HY>XHO 6y/:|,eT COXPaHUTb ero Bpy4HYyH.

4.

OTDR

HaxmuTe OK, 4TOoObl BEPHYTLCA B IMaBHOE OKHO.

N3meHeHuns NPUMEHATCA aBTOMaTU4ECKN.
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8 AHanus3 Tpacc u coobITUK

Mocne Toro kak n3amepeHHasi Tpacca bbina npoaHanu3upoBaHa, oHa
NOSsIBNSIETCS B OKHE Tpacc, a cobbiTnsa otobpaxaroTcs B Tabnuue cobbiTun B
HWXXHEN YacTu akpaHa. [NosicHeHnst No OKHy Tpacc 1 Tabnuue codbITui
npyBeAEHbI B criegytowmx pasgenax. MoXHO Takke NpoBECTM NMOBTOPHLIN
aHanu3 cylecTByoLMX Tpacc. VIHdopmaumio o pasnuyHblix doopmarax
QJaVIHOB, KOTOPbl€ MOXHO OTKPbITb B JAHHOM NPUIOXeHun, CM. B

pasgene «OTKpbITUE annioB n3amMepeHuny Ha cTp. 174.

PesynbTaTbl MOXXHO MPOCMOTPETb HECKONbKMMUK cnocobamu:
Mpadomk

CsogHagda Tabnuua

Tabnuua cobbiTuin

Tabnuua namepexHun

YyYVYYVvYYyYy

JInHenHoe oToGpakeHne

Kpome Toro, MOXHO co3gaBaTb OTYETbI MO Tpaccam C MOMOLLbIO CaMOoro
ycTponcTea. [lononHuteneHble cBeaeHns cM. B pasgene «Co3sgaHve
oTyeTa» Ha cTp. 193.
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AHanma Tpacc n cobbITun
paguk

Mpadhuk

CobbiTusA, getanusmpyemMbie B Tadnuue cobbiTuin (cm. pasgen «Bknagka
«CoObITuA»» Ha cTp. 127), noMe4YeHbl HoMepamn Ha oTobpaykaeMon

Tpacce.
MepekntoyeHne Ha Apyryto ANVIHY BOMHbI
OnemeHThbl ynpasneHusi
MaclTabupoBaHmem
OkHo npocmoTpa rpaduka
¥ OTDR
EE Qe ron
30- 1310 nm (9 pm)
. ™
CobbiTvie Ne 4

YpoBeHb ——* —12 EauHnLbI

nogauu curHana o nsmepeHusi
no yMOn‘-IaHI/IIO paCCTOﬂHI/Iﬂ

Wpermudukaums...

Korur. Tecra...

Mlons3. HaCTp-H..

oo o5 ) i ) o Mmm
Orpaxene (dB) 3ar. (dB/km) Obuuve (dB) _—
1731 A

Totepi (dB)

1.0307

(0.0030) 0.250 1732
3 1.0337 0946 -49.3 2678

Tabnuua
cobbITHI

(0.1018)

(0.1038)

Vs daiina: Macrobend Merge.trc

B okHe Tpacc HeKoTopble aneMeHThbl oTobpaxaloTcs Bceraa, a apyrme —
TONbKO Byay4Ymn BoIGpaHHBIMK AN 3TOrO.

3eneHbln NPAMOYroNbHUK Ha ocK Y (OTHOCUTENbHAs MOLLIHOCTL) yKa3biBaeT
HY>KHbIV AnanasoH YPOBHS Nogayv curHana ans 3aAaHHoro TeCToBOro
umnynsca.

I'Ipmmeanme:I'IpM Nn3MepeHnn MHOroMmoaoBbIX BOJIOKOH, pacnorioXXeHne ypoBHA nogayun
CuUrHana 3aBncuUT oT Bbl6paHHOr0 ThNa BOJTIOKHA.
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AHanusa Tpacc 1 cobbITum
Bknadka «Ceolka»

[Monb3oBaTenb MOXET M3MEHUTL NapaMeTpbl 0TOBpaKeHus Tpacchl
(Hanpumep, ceTky). [lononHUTeNbHbIE CBEAEHMS CM. B pa3aene «HacTtpolika
Tabnumubl cOOLITUI 1 NapaMeTpbl 0ToOpaxeHus rpadumka» Ha cTp. 103.

Mpy NOMOLLM HaBUTraLMOHHBIX KHOMOK MOXXHO MPOCMOTPETL BCE Tpacchl No
odepenm B OkHe Tpacc. [lononHutenbHble CBeAeHWsI CM. B pa3gene «Boibop
oToGpakaeMon ANvHbI BOMHbI» Ha CTp. 141.

Bknapgka «CBogka»

B Tabnuue CBogka ans kaxaon ANWHbI BOMNHbI NpeacTaBrneHbl 3HaYeHNs!
noTepb Ha yyacTke, coBokyrnHbIn ORL 1 obuiee cocTosiHMe pe3ynLTaToB:

» T[OA€eH: pe3ynbraTbl HE NMPEBLILLIAOT MOPOroBbIX 3Ha4YeHUn

» He rofeH: Kak MUHUMYM OAMH U3 pe3ynbTaToB NPEeBbILLAET NOPOroBoe
3Ha4vyeHune

» HEe M3BECTHO: MOPOroBble 3HAaYEHUS He onpedeneHbl NN 3HaYeHns ans
yyacTkoB (gnvHa, notepu, ORL) He AOCTYNHbI

Kpome Toro, oTobpaxaeTcst AnnHa y4acTka (pacCcTosiHue Mexay ero
HaYanoM ¥ KOHLIOM), KpOMe Cry4aeB, Korga Ans BCEX ANVH BOMH
o6Hapy>XeHO HenpepbIBHOE BOSOKHO.

3HayeHne MOLLHOCTM akTUBHOIO BOIOKHa, OTOOpakaeMoe Ha BKnagke
CBopaka, COOTBETCTBYET OCTAaTOMHOMY CBETY, MPUXOAsLLEMY U3
TECTUPYEMOWN CETU Yepesd BHELUHWI U BHYTpPeHHU dounstpsl OTDR u
pernctpupyemomy aetektopom OTDR. 370 Bnusiet Ha
NPOU3BOANTENBHOCTL MOAYNSA C TOYKM 3PEHUS AMHaMMUYECKOro AManasoHa.
OTDR no-npexHemy MOXeT BbINOMHATb U3MEPEHNST Ha YPOBHAX MOLLHOCTU
Bbilwe —40 gbm.

OpHako Bam criegyeT NOMHUTb, YTO MPU NCNOMb30BaHUN KOPOTKNX
MMMYNbCOB BMSHWE HA AVHAMWUYECKUA AnanasoH HOCUT yMEePEHHbIN
XapakTep, a Np1 UCMONb30BaHNW ASIMHHBIX UMMYNbCOB — 3HAYNTENbHbI
Xapaktep. BnusHune ONWHHBIX UMMNYIbCOB a LI,VIHaMVILIeCKI/IVI Anana3oH
3aMeTHO yxxe Ha yposHe —70 abm.
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AHanma Tpacc n cobbITun
Bknadka «CeoOka»

Bam cnenyet yunTbiBaTh NpUBEOEHHbIE HUKE CBEAEHWS! B 3aBUCMMOCTU OT
Mcnonb3yembiX Mogyren 1 NopToB:

» AKTMBHblE OOQHOMOAOBLIE NOPTLI NpeAHa3HavYeHbl Ang BHEMONOCHOMo
TECTMPOBAHMS U OCHALLEHbI NOSIOCOBLIMU OUNLTPaMU, KOTOPbIE
OoTCceKaloT NocTynawLwmin 3 cetu ceeT. CBOMCTBA 3TUX PUNBTPOB, Takue
KaK LUMpUHA 1 oTceYka, 3aBUCAT OT BbibpaHHon mogenu OTDR.
Bbicokoe 3Ha4YeHne MOLLHOCTM aKTUBHOIO BONTOKHA MOXET 03Ha4yaTb
OBe BeLlu:

» [lonocoBble punbTpbl NOgO06paHbl HENPaBUIBHO. YTOGbI
YMEHbLUNTb 3HAYEHNE MOLLIHOCTM aKTUBHOIO BONTOKHA, MOXHO
0o6aBuTb BHELWHUN hunbTp. NoMHUTE, 4TO B 3TOM Cryvae cnegyet
Yy4UTbIBaTh AOMYCKM HOMUHANbLHOWM ASIMHbLI BOMHbI Nasepa.

» W13 ceTn nocTynaeT CnmMwKOM MHOMO MOMEX B ONTUYeckon obnactum
crnektpa OTDR. No3ToMy 3TOT LUYM HEMb3s 0TCEYb C MOMOLLbIO
BHYTPEHHMX NOMOCOBbIX PUNBLTPOB. Takne nomexm MoryT 6biTb
BbI3BaHbl GOKOBBIMM YacToTaMu nasepa, yCUnuTensMm unm
appekTom PamaHa.

» OpHoMoa0BbIE U MHOTOMOIOBbLIE NOPThl HE UMEIT (PUNBTPOB,
oTCeKalLLMX BXOOSALWNIA CBET U3 TECTUPYEMOTO BONOKHa. Ha ganbHem
KOHLIe He JOMKHO ObITb HUKaKOro AeNCTBYIOLLEro NepeaaTymnka.

» Ecnu npu ucnonb3osaxHumn mogyneri CWDM n DWDM Bbicokoe
3Ha4YeHne MOLLIHOCTU aKTUBHOIO BOJTOKHA NPENSATCTBYET NpaBUITbHOMY
npomepy kaHana, Bbl MmoxeTe fobasnTe B OTDR npoxogHble omnsTpbl
KaHanoB. 3HayeHne MOLLHOCTM AOMKHO YMEHBLUNTLCS, TaK Kak CBET
MOCTynaeT CO CMEXHbIX KaHarnoB.
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CraHpaptHbin OTDR

AHanusa Tpacc 1 cobbITum
Bknadka «Ceolka»

#oror - o X
e @ He ronen
T T e e OTDR ¢ nnotHeIM U
=0 )
« H H H
ocrosmme [/ e ronen % He ronen o m a rpy6b|M crneKkTpanbHbIM
Anwva yuacrea 1.2394 km 1.2394 km
Comp Oraer
Norepn wa ysacrke 2.877 d8 3.034d8 Y ynnoTtHeHnem
Cosokynai ORL 39.19.dB 412448
Vposens nogaun civana 1494 B OTOR B . s
Vinynec 10 -
Vinopraus 34 - 193.400 THz - 1550.116 nm (9 ym)
Dnvrensrocrs 65
Cocrosmme [/H
fara 201305
Ana yvactka 100.9126 km
Bpews 9:45:04
Norepu va yuacrke 19.588 dB
Cpeppue notepn 2321 de
CosokynHsit ORL 31.48dB ,D.ﬂﬂ
Cpeprue norepn va crie 0.756 de
Yposers nopaun cirwana 31508
Maxc. notepn Ha croikax ELTL{ P 1600000 kon nepeknivyeHns
v 1
e v MexXxay pasHbiMu
Tonox.. marponsruGa [ e i
fara 2016-02-16 3Ha4YeHunaAmMmn
11356 km 0.8%04d spos 10140 P Kowdr. Tecra...
JINMHbI BOJTHbI
Cpeprue norepn 0.194 dB/km Mones. HacTp-.. A
Cpeprune norepi va crie _—
ke, noTepi Ha CTbikax
HaNerHe MOWHOCT npW aKTHBH... | < 60.6 dBm
[Anuna yuactia: 100.9126 km 1 [elIIC)

OTDR

Vs dhaiina: FTBX740C_100km.trc

» Ecnu B Tabnuue CBoaka HaxaTb CTPOKY COCTOSIHUA «rofeH/He rofeH»,
Kora B Henl 0TOBpaXKeHO COCTOSAAHME «HE FOAEH», NPUNOXEHNE
aBTOMaTMYeCKN nepeknodnTesa Ha Bknagky CobbiTua. Mpaduk
oTobpaxkaeTcsa ¢ yBenuveHmem no Bcew tpacce. Ecnv doyHKUms
yBenMyeHms cobbiTUSA BKMOYEHA, MPUITOXKEHWE YBENUYMBAET NEpBOE
COObITVE UMK Yy4aCTOK BOMOKHA CO CTAaTyCOM «HE FOAEH».

» Ha Bknagke CBoaka oTobpaxaloTcsl TONbKO Te Tpacchl, KOTopble bbinu
npegBapuTenbHO NpoaHann3npoBaHbl. AHanus Tpacc B pealibHOM
BpeMeHn HeBo3MoXeH. CBogka oTobpaxkaeTcsi MOCTOSIHHO, HO He
Bcerga B NosiHoM obbeme.
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AHanma Tpacc n cobbITun
Bknadka «CeoOka»

» Ecnu B HacTporikax npunoxeHus 3agaHo otobpaxeHne makpomarnbos
(Bknagka KoHdurypauus tecta > OnpepeneHme KaHana), cBegeHus
OynyT oToOpaxaTbca Ha Bkragke CBoAaka. [lononHuUTenbHbIE CBeAeHUS
CM. B pasgene «HacTtpoika napaMmeTpoB Makpouarnbay Ha cTp. 44.

MpumeyaHue:OTa yHKUMA HegocTynHa npu pabote ¢ moaynem FTB/FTBx-740C.

» Ecnun makpounsrnbos He oBHapyXeHo, MpUNoXxeHme BMECTO CBEAEHUN O
mMakpousrmbax Bblgact pesynsrat «Makponsrnbel He oBHapyxeHbl». B
cryyae HeCOOTBETCTBYIOLLMX 3Ha4YEHWIN NapaMeTpoB oTobpaxaeTcs
pesynerat «HegonycTrMble napameTpbly».

Ona otob6paxeHnsa Bknagku «Ceogkax»:
B rmaBHOM OkHe BbiGepuTe Bknagky CBogka.

Mpumevanne:HCTpyKLuMKn No oTobpaxeHuto Bknagku CBoaKa kak npeacraBrneHus no
YMO4aHUIo MOCIe BbINOMHEHUS BCEX M3MEPEHUN (Ha BCeX BbIbpaHHbIX
ONUHaxX BOMH) 1 3aBepLUEeHNs aHann3a nocneaHen AnvHbl BOMHbI CM. B
pasgene «Bbibop npeactaBneHnst No yMonyaHuio» Ha cTp. 112.
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AHanusa Tpacc 1 cobbITum
Bknadka « Cobbimusi»

Bknapgka «CoobITna»

Uudopmaumio 060 Bcex 0GHapyXeHHbIX Ha Tpacce M y4acTkax BONOKHa
COBbITUAX MOXHO NPOCMOTPETL, UCNONb3Ys MPOKPYTKY Tabnuupbl COOLITUIA.
Ecnu Bo BpeMsi oTobpaxeHust rpacdmka B Tabnuue cobbiTuin BbIGpaHo
cobbITne, OHO ByaeT nomedeHo Ha Tpacce mapkepom A. Ecnu BbibpaHHoe
coObITVE ABMSETCA y4aCTKOM BOSIOKHA, AaHHbIA Y4aCcTOK BOSIOKHA
obo3HavaeTca aByms mapkepamu (A n B). [lononHutensHyto nHdopmaumio
0 Mapkepax cM. B pasgerne «/cnonb3oBaHve mapkepoB» Ha cTp. 177.

OTu Mapkepbl yka3biBaloT Ha COObITUE UM YyH4aCTOK BOFIOKHA B 3aBUCUMOCTH
OT TOro, 4YTO BbIOpaHO B Tabnuvue cobbiTuin. MoXHO HenocpeacTBEHHO
nepemeLLaTb 3TM Mapkepbl, BbibpaB anemeHT B Tabnuue cobbiTuii unu Ha
rpaduike.

B Tabnuue cobbitun otobpaxatoTcsa Bce cobbITUs, 0BHapY>KEeHHbIE Ha
BOMOKHe. COBbITME MOXHO ONPEAENUTb KaK TOUKY, B KOTOPOM MOXET ObITb
N3MEepEHO M3MEHEHME CBOMCTB nepefayn ceeta. CobbITUsI MOryT BKItOYaTb
B cebs1 noTepu Npu nepepade, Ha CTbike, Ha pasbemax unu paspbisax. Ecnu
coObITME BbIXOOWUT 3@ YCTAHOBMEHHbLIE MOPOrOBbIE 3HAYEHUS, ANA HErO
YCTaHaBNMUBAETCS COCTOSTHUE «HE FOOEHY.

B
Mok, HacTp-K...
A N———

MoTepu (dB) Otpaxetie (dB) Obuwe (dB)
1731 A

Moackaska ¢
onpegeneHnem || = °
0.250 2704
BbIGpaHHoro 3
anemMeHTa = (0.1038) 0.044 0.419 2877 v

Vs Gaiina: Macrobend Merge.trc

0.250 1.732

coberre

-493 2678

Macrobend

KpacHblii TpeyronbHuK oTobpaxaeTcsi psiAoM C HOMEPOM COObITUS, EChN K
3TOMY COBbITUIO BbIN BPYYHYt0 4o6aBNeH KOMMEHTapuii.

Mpu HaXaTuM N yaepxaHUM B TEHEHNE HECKOIbKUX CEKYH[ CTPOKMU,
COOTBETCTBYIOLLEN OnpeaeneHHoMY COBbITUIO NN y4acTKy BOMOKHA, B
NpUNoXeHUn oTobpaxaeTca NoAckaska ¢ onpegerneHvem anemMeHTa
(Hanpumep, «HeoTpaxarowun gedekt»). B cnyyae coBmeLLeHHOro
cobbITUA Takke oTobpaXkalTCs CBe4EHUS O BXOASLUMX B HEMO CODbITUSAX.
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AHanma Tpacc n cobbITun
Bknadka «Cobbimusi»

B nogckaskax otobpaxaloTc BBe4eHHbIE BPYYHYHO KOMMEHTapUK.

Ecnu psgom ¢ cumBonoM cobbiTnsi oTobpaxkaeTcsi 3Be3A04Ka, B NOACKa3kKe
Takke otobpaxkaetcs anemeHT «(*:M13ameHeHbl)» ans o6o3HavyeHus
COObITUSA, UBMEHEHHOTO BPY4HY!O.

Ecnu 3Be3goyka oTobpaxaeTcs psagom ¢ HOMEpPOM COBbITUSA, Ha BCTaBKy
3TOro cobbITUA Bpy4YHYto ByaeT ykasbiBaTb anemMeHT «(*:[lobaBneHbl)».
[ononHuTtenbHble CBeAEHMS CM. B pasaerne «M3ameHeHne cobbiTuny Ha
cTp. 152.

[insa kaxgoro anemeHTa B Tabnuvue cobbiTuin oToOpaxaeTcs criegytowas
MHdopMauns:

» Ne. Homep cobbiTusa (NopsiakoBbI HOMEpP, Ha3HaYeHHbI TECTOBbIM
npunoxerHnem OTDR) unu, B ckobkax, AnMHa yYacTka BONOKHa
(pacctosHme mexay OBYMsi COBbLITUAMM).

[ns onncaHns pasnnyHbIX TUNOB COBLITUI TaKXKe UCMONb3YHTCS
pasnuyHble cMMBoOnbl. Boree nogpobHO 0 cumBonax cMm. B pasgene
«OnucaHue TMNoB cobbITUI» Ha CTp. 221.

» Mon./On.: PacctoaHue mexay OTDR n nsmepsiembim cobbiTnem mnu
Mexay cobbITeM 1 Hayanom yyacTtka BOMOKHa.

» [Motepu: MNoTepun B dB onsa kaxxgoro cobbITUst My yyacTka BOMOKHA
(paccunTaHHbIE NPUITOXEHNEM).

» OTtpaxeHue: KoapduuneHT oTpaxeHuns, UaMepeHHbIV ANs KaXaoro
CcOObITUA OTpaXXeHUs BHyTPY BOMOKHA.

» 3art.: 3atyxaHue (notepu/paccTosiHne), U3MepeHHoe ANS Kaxaoro
yyacTka BornokHa. Ctonbeu 3at. oTobpaxkaeTcs TONbKO Npu
OTOOPaXEeHMMN y4aCTKOB BOMNOKHA. [JoNnonHUTENbHbIE CBEAEHMS CM. B
pasgene «Hactpovika Tabnuubl cobbITUIA 1 NapamMmeTpbl 0OTOGpaXxxeHUs
rpadpmka» Ha ctp. 103.

MpumeyaHne:3HaveHne 3aTyxaHnsa Bcerga ykasbliBaeTcs B dB Ha kv, gaxe ecnu B
KayecTBe eVMHUL, PacCTOSIHNSA BbiGpaHbl He KMMOMETPbI. OTO COOTBETCTBYET
CTaHZapTaM BOFOKOHHO-ONTUYECKOW NPOMbILLIEHHOCTH, B KOTOPOW
3Ha4YeHus 3aTyxaHus ykasblBaloTcs B dB Ha Km.
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AHanusa Tpacc 1 cobbITum
Bknadka «Cobbimusi»

» O6wme: O6Lme NOTepM OT HaYana ydacTka Tpacchl 40 KOHLUA y4acTKa;

NpomMeXxyToyHad CymMMa paccyUTbiBaeTCcd AnAad OKOHYaHUA KaXXaoro
cobbITHSA U y4acTKa BOJIOKHaA.

O6uwme noTepn BbIMUCIIAOTCA ANst COObITUI, 0TOBpaxaeMbix B Tabnuue
COBbITUI, 32 UCKITIOYEHMEM CKPbITbIX COObLITUNA.

O TOM, KaKk U3MEHATb COOLITUSA UNN Y4aCTKN BONOKHA, CM. B
pasgenax «V3ameHeHne cobbiTuny» Ha cTp. 152 n «BctaBka cobbITuny
Ha cTp. 156.

[Ansa 6bicTporo nomcka cobbITUA:

1.
2.

Ipadpuk

Tabnuvua cobbITui

OTDR

B rmaBHOM OkHe nepenguTe Ha Bkrnaaky CobbiTus.

Y6eguTecnb, 4TO Ha NaHeNM KHOMoK MaCLIJTa6VIPOBaHVIﬂ HaXkaTa

KHOMKa [é .

BbibepuTe cobbITne Ha Tpacce.

Cnimcok byget npokpy4yMBaTbCst aBTOMaTUYECKN 0 BblIOpaHHOIo
cobbITHA.

¥ oror

@ He rogen
.

10 nm (9 pm)
2

N

|

1 2

&l oo cop omer

o s o 75 PO | e
Ne. flon./An. (km) Morepw (dB) Ompaxere (d8) | 3ar. (dB/km) | Obuwe (dB)
2 1.0307 1731

P

H (0.0030) 0.001 0250 1732

> 3 1.0337 0946 493 2678

H (0.1018) 0025 2704
4 1.1356 0.130 2833

] (0.1038) 0044

2877 ¥

Vs aiina: Macrobend Merge.trc
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AHanma Tpacc n cobbITun
JluHeliHoe omobpaxkeHue

JInHenHoe oToOpaxxeHue

B nuHenHom oTobpaxxeHun cobbiTuA oTobpaXkatoTCs NocrieaoBaTesibHO
cresa Hanpaso. Bbl MOXeTe NpokpyynBaTh NMMHENHOE OTOOpaxeHue

nanbuem.
W OTDR - X
@ He ronen

-
CLL

Okp  Coxp Oruer

50 1430 nm (9 pm)

2
CobbiTue [ R -~ g ‘ %D
CobbiTus
. Mon. (km) 4.4625 8.9353 13.6940 15[3487 24.6206
Op. (dB) 441
Mor. (dB) 0.552 4.069 1.348 0l660

| M5 cpatina: With spikter icon.trc

Y4acTok BOnokHa 3Hayok pa3BeTBUTENS

[na otoBpaxeHns cobbITU NocnenoBaTerisHoO

» Kaxabin kBagpaT Co CKpyrmeHHbIMU yrramu npeacrasnsier cobon
cobObiTne.

» Kaxpgas ropusoHTanbHasa NHUs, KoTopasi «coeanHsAeT» ABa Takux
KBagpaTa, NpeacTaensieT coboN y4acToK BOMOKHA.

» CkpyrneHHble kBagpaTbl U MMHWUKM ByayT oTobpaxaTbest pasHbIMU
LBeTamMu: 3eneHbIM Ans 0603Ha4eHns NPUroaHoCTM (), KpacHbIM Ans
HenpurogHocTy (), CepbIM Ans MEPONPUSTUIN U OTPE3KOB BOMOKHA 3a
npegenamu TekyLLero yyactka BornokHa. Pasgenbl u cobbiTus Takke
oTobpaxatoTcs CepbiM LIBETOM, €CIIM OHU HE NMPOXOAST NPOBEPKY
COrMacHoO NOPOroBbIM 3HAYEHWAM NPUrOAHOCTU/HENPUTOAHOCTH.
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AHanusa Tpacc 1 cobbITum
JluHeliHoe omobpaxkeHue

» 3HauKM y4acTKoB ( [[:] n [:]] ) 1 MaKkpon3rnboB (v ) oToBpaxaloTcs Ha
cKpyrneHHoMm kBagparte. MNpu obHapyXeHnn Makponsrnbos Ans Ux
naeHTudmkaumm byoyt oTobpaxaTbes 3Hauku. LiBeTa ckpyrneHHbIx
KBagpaToB COOTBETCTBYIOT CTaTycy cobbITUIA (3eneHblii Ans
MPUrOAHOCTN, KPacHbIN ANs HENMPUIroAHOCTAN) N HE U3MEHSIOTCS NPK
06HapyXeHUn Makpousrmbos.

MpumevaHne:3Ta dyHKUMA HegocTynHa npy pabote ¢ mogynem FTB/FTBx-740C.

» [lpu BbIGOpe cobObITUSI UNKM ydacTka BOMOKHa B Tabnuue cobbiTnii nnm
Ha rpadovke, NUHENHOE O0TOBpaxXeHe aBTOMaTUYECKN MPOKPYYNBAETCS
Ans otobpaxeHusi anemeHTa.

» Bbl Takke MoxeTe BblbpaTb CKPYrMeHHbIN KBagpaT nunm
rOPU3OHTanNbHYO NMHUIO — COOTBETCTBYIOLNIA NYHKT ByaeT BbiGpaH B
Tabnuue cobbiTun nnu Ha rpaduke.

» [lpu nuHenHOM oToBpaxeHun Bcerga AeMOHCTPUPYETCS TeKyLas
TpaccupoBKa.

» KpacHblli TpeyronbHUK oTobpaxkaeTcsl pssgoM C HOMEPOM CODbITUS,
€CNn KOMMeHTapui K Hemy Gbin JobaBneH Bpy4Hyto. [lononHuTenbHble
cBefeHns cM. B pasgene «Bknagka «CobbiTua»» Ha cTp. 127.

» JluHertHoe oTobpakeHne He MOXeET ObITb BbIBEAEHO Ha 3KpaH, Korga
Tabnuua cobbiTui nycta. MNpu NMHENHOM OTOOPaXXeHUN BUAHbLI TONBKO
Te Tpacchbl, KOTopble OblNM NpeaBapuTENbHO NPOAHANU3NPOBAaHBI.
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AHanma Tpacc n cobbITun

JluHeliHoe omobpaxkeHue

» CTaHOapTHbIN pexum No3BonsieT O4HOBPEMEHHO MPOCMaTpMBaTh
rpaduk B BEpXHEN YacTu raBHOIO OKHa, a TakkKe CBeAeHUsi 0 CODbITUSIX
M yYacTKax BOJIOKHA B HUXKHEW YacTh 3TOro OKHa.

¥ oTDR

1430 nm

© um)

MepeknioueHne "
Mexay ” ‘
COBLITUAMM 1 (’\M ﬂ ﬂ m
yyacTkamu T E) £ @ £l @ nm A nM b
1 2 3 4 5 6
BOIOKHa En (=] (3] (3]
— ~ E:D
CobbiTns
I Mon. (km) 4.4625 8.9353 13.6940 15.8487 24.6206
Op. (dB) 441
Mor. (dB) 0.552 4.069 1.348 0.660

Vims aiina: With spltter icon.trc

IOns BbiBOA4A NMMHENHOro OTOOpaXKeHUs:

1. B rnaBHOM OkHe nepengute Ha Bknagky CobbiTus.

==,
==

2. Haxmute Ha 4YTOBbI NEPENTU K TIMHENHOMY OTOBPaXEHUIO.

A

5]

=SPoke
=1 el ad

/B

05
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20

-

IMIF

Ton./An. (km)
1.0307
(0.0030)
10337
(0.1018)
11356
(0.1038)

Totepn (dB)

0.001
0946
0025
0.130
0.044

Orpaxerve (dB)

[ 3ar. (dB/km)

| 0buwe (dB)

0.250

0.250

0.419

132

1731
1.732
2678
2704
2833
2877
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[NaBroe MeHio.

W
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Vius dhaiina: Macrobend Merge.trc
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AHanusa Tpacc 1 cobbITum
Bknadka «/3mepeHue»

Bknaaka «3amepeHue»

B npunoxeHnn otobpaxatoTcsi ABa, TPy UK YeTbipe Mapkepa: a, A, Bu b,
B 3aBMCMMOCTM OT Bawlero Bbibopa.

3tn MapKepbl MOXHO nepemMeLllaTtb No Tpacce AnAda nogcyeTa nortepb,
3artyXxaHus, KOSde)I/ILI,I/IeHTa OTpaXXeHna n onTu4ecKnx O6paTHbIX notepb
(ORL).

Bce mapkepbl MOXHO NnepemMeLLaTth C MOMOLLIbIO 3NIEMEHTOB YNpaBreHus.
Mapkepbl MOXXHO NepeTackuBaTb HEMOCPEeACTBEHHO U3 OKHa Tpacc.
Wcnonb3yst cTpernku BNeBo/BNpaBo, MOXHO NepemMeLLatb MapKepbl.

JononHuTteneHble CBEAEHNSI O BbIMONTHEHUN U3MEPEHUI BPYYHYIO CM. B
pasgene «BbinonHeHne aHanusa pesynbTaToB BPYYHYO» Ha cTp. 177.
Onsa otobpaxeHusa Bknagku «M3mepeHuex»:

B rmaBHOM okHe BbiGepuTe Bknagky UsmepeHue.

MpumeyaHune:IHCTpyKumm no otobpaxeHuto Bknaaku U3amepeHue kak npeacraBneHms no
YMOYaHo NOCne BbINOMHEHWS BCEX M3MepPeHUI (Ha BCeX BblIBpaHHbIX
AnnHax BOJ'IH) N 3aBepLueHNd aHanmsa I'IOCJ'IeLI,HeVI ANWHbI BOJTHbI CM. B
pasgerne «Bbibop npegctaBneHnsi No yMmonyaHuo» Ha cTp. 112.
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AHanma Tpacc n cobbITun
ﬂepeanoquue Me)Kdy TMOJTHO3KPaHHbIM, cXXambIM U pasdeanb/M npe@cmaeneHu,qMU

MNepeknioyeHne Mexay NOSTHO3KPAHHbIM, CXKaTbIM
W pasgenbHbIM NpeacTaBleHUsiMn

Bbl MOXeTe M3MeHWUTb Cnocob oToGpakeHUst MHchopMaLumu, NepekxroYasch
MeXay AOCTYMHbIMK peXxrmMamMy oToGpaXKeHust:

» Pexum no ymondaHuto: Ha Bkragke CobbITUA COOTBETCTBYET
npeacTaBneHunto ¢ rpadnkom 1 Tabnumuen cobbITUA.

» Cxatbln pexxmm: oTobpakaeTcs rpaduk U BCero ogHa CTpoka tabnuupl
cobbITuN 3a pa3 (QOCTYMHO TONbKO Ha Bkragke CoobITUA).

» [lonHO3KpaHHbIN pexuM: Ha Bknagke CobbITusa oTobpaxaeTcs TONbKO
Tabnuua cobbITUNA.

padmk MOXHO B fto6O MOMEHT 0TOGPa3nTb B MOSTHOIKPAHHOM pexume,
Aaxe BO BpeMs BbINOMHEHUs namepeHus. [insa rpacduka 6yayT coxpaHeHbl
Te Xe napameTpbl 0TOBpaxeHus, 4To 1 ANna 0bbIYHOro NpeacTaBneHns
(ceTka, uma panna, NHBEPTUPOBAHHbIE LBETA).

N3mepeHns MoryT BbINOMHATLCS cpa3dy, 6e3 Bo3BpaTa K 0GbIYHOMY
npeacrasneHunto. Bo Bpemsi uaMepeHuin B peanbHOM BPEMEHU MOXHO
nepeknoyaTbCs Mexay ArMHaMmn BOSTH.

Cpasy nocne otobpakeHnsa Tpaccbl (HOBOro M3MepPEHUs Unu
cyliecTBytoLlero canna) CTaHOBATCA AOCTYMNHLIMU 3NIEMEHTbI YPaBeHNUs!
mMacwTabupoBaHnem (cm. pasgen «Vicnonb3oBaHne 3NeMeHToB
ynpaeneHus mactabnpoBaHnem» Ha ctp. 136).

Mocne 3aBepLUEHMS BbINMOTHEHUSI BCEX U3MEPEHUI MPUTTOXKEHNE
aBTOMAaTMYECKM NepeknioYyaeTca Ha NnpeacTaBneHne, 3agaHHoe Nno
ymonyaHuto. Ecnu rpacumk gomkeH otobpaxaTbCa nocne 3aBepLueHus
namepeHunn, ybeantech, YTO AN NpeacTaBneHus no yMon4yaHuo
ycTaHoBneHo 3HavyeHne OTDR. [JononHutenbHble CBEAEHNS CM. B pa3gene
«BbIbop npepcraBneHnsa No ymonyaHuo» Ha cTp. 112,
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AHanusa Tpacc 1 cobbITum

lNepekrnodeHue Me)KOy TMOJTHO3KPAaHHbIM, cXXambIM U paadeanbIM npedcmaeneHUHMU

,uﬂil nepeknyYeHUsa Mexay AoCTynHbIMU nNpeacTaBlieHUAMU:

|/|CI'IOJ'Ib3yIZTe CTPEJIKM BBEPX U BHU3 ONA NepeMeLleHna mexay

npeacrtaBneHnaAMn.

¥ oTDR

10 nm (9 pm)

|

oo o5 g 15 20 >
Ne. Mon./fin. (km) Motepu (dB) Ompaxenve (d8) | 3ar. (dB/km) [ Obuwe (dB) |
T 2 1.0307 1.731 >~
H (0.0030) 0.001 0.250 1.732
z 3 1.0337 0946 -49.3 2678
H (0.1018) 0.025 0.250 2.704
4 11356 0.130 2833
— (0.1038) 0.044 0.419 2877 v

Vs Gaiina: Macrobend Merge.trc
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AHanma Tpacc n cobbITun
Ucnonb3oeaHue aremMeHmos ynpasrneHus Macwma6upoeaHueM

Ucnonb3oBaHue 351ieMeHTOB yrpaBrieHUsA
MacluTabupoBaHMem

Vcnonb3yinTe aneMeHTbl ynpaeneHns macutabnpoBaHvem Ans U3MeHeHus
MacwTaba okHa Tpacc.

Ipadmk MOXHO yBENMUMBaTb UMM YMEHbLLATb C NOMOLLbIO
COOTBETCTBYIOLLNX KHOMOK, UMY MOXXHO MO3BOMNUTL MPUNOXKEHUIO
aBToOMaTUYeCKM perynmpoBaTb MacwTtab cobbiTus, BeibpaHHOro B Tabnuvue
COBbITMI (AOCTYMHO TONBKO NPK OTOBPAXKEHUN OKHa COObLITUI).

MoxHO Takke ObICTPO N3MEHUTb MacLiTab BbIOpaHHOro coobITUS.

Kpome Toro, MOXXHO BEPHYTLCS K MCXOAHOMY MacluTaby rpaduka.

Pexwm BbiGopa

MepemelleHne obnacTtu
npocmoTpa

BbiGop macliTabrupoBaHus

MNonHbIN BUA

YBenuyeHue

YMeHbLUeHne

YBen. Ha BbIGpaHHOM COBbITUN

Mapkepbl He MOryT GbiTb NEPeMeLLeHbl C MOMOLLIbI0 KHOMKM {m] .

» [1pu nameHeHun macutaba Tpacchl BPYUYHYI MPUNOXEHNE NPUMEHSIET
HOBble KO3(hPULMEHT MaclITabnpoBaHUA U NONOXEHNST MAPKEPOB AN
Apyrux Tpacc (4nvMH BOMH) aToro xe danna. KoadduuyneHt
MacwTabupoBaHus 1 NONOXEHUss MapKkepoB ByayT cOXpaHeHbl BMecTe
C Tpaccon (ognHakoBble NapameTpbl ANS BCEX OJIUH BOMH).
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AHanusa Tpacc 1 cobbITum
Hcrionb3oeaHue anemMeHmMos ynpaerneHus Macwma6upoeaHueM

» [lpu nameHeHnn macwtaba cobbITUA NPUNOXEHMNE COXPaHAET
Ko3abhMLUMEHT MaclLuTabmpoBaHNs 3TOr0 COObITMS A0 TeX Nop, NoKa He
Oynet BbibpaHo apyroe cobbiTve unm He ByaeT M3MEHEHO MOMOXEHME
mMacwTabupoBaHus. [ns KaXgon AMWMHbI BOMTHbI MOXHO BbIGMpaTh
pasHble cobbiTus (Hanpumep, cobbiTve 2 npu 1310 HM 1 cobbiTne 5 npu
1550 HM). BbibpaHHble cobbiTusi ByayT coxpaHeHbl BMECTE C TPacCoM.

Onsa npocmoTpa oTAenbHbLIX OTPE3KOB rpaduka:
» 3agaTb oToGpakaeMblii y4acToK rpacdnka MOXHO, HaXaB KHOMKY {m] "
nepetawme rpadmk NanbLEM UK C NOMOLLLbIO CTUyCa.

OTO MOXET OKa3aTbCH Mofe3HbIM, Hanpumep, ecny Heobxogumo
yBENUUUTL COOLITUSA, PacNoNOXeHHbIE 3a NpeaenaMm onpeaerneHHoro
y4yacTKa BONOKHa.

» KHonka ncnonb3yetTcd ans Bbl60pa BapunaHTta MaCLUTa6I/IpOBaHVIF|.
Enarou,apﬂ 3TOW KHOMKE MOXHO BbIMOMHNUTD MaCLLITa6I/IpOBaHMe no
FOpM3OHTaJ'IbHOl71 ocu, no BepTI/IKaJ'IbHOI7I ocu unu no obonm ocsm.

YTto6bl BeIOpaTh HanpaBneHne macuTabnpoBaHNs B MEHIO, HAXMUTE U
yAEPXUBaANTE 3Ty KHOMKY.

4 oorR

1310 nm (9 pm)

Okp  Coxp Oruer

.

N Mpea. Bce  Crep.
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AHanma Tpacc n cobbITun
Ucnonb3oeaHue aremMeHmos ynpasrneHus Macwma6upoeaHueM

3atem, onpeaenve obnacTe MaclTabupoBaHUs C NOMOLLBbIO CTMyca
unu nanbua (ona obneryeHnsa onpegenexHnst obnactn otobpasutcs
NPSIMOYTOSbHUK C MYHKTUPHBIMW NUHUAMK). Ecnn ctunyc otnyctnTs,
rpadvk aBTOMaTU4ECKN YBENMYNBAETCS NPUNOXKEHNEM B COOTBETCTBUM
C BblGpaHHbIM TUMNOM MaclTabupoBaHus. Bce gpyrue kKHomku
MaclwTabnpoBaHus (3a UCKIMIOYEHNEM MacLUTabMpPOBaHNS Ha
BblGpaHHON KHOMKe cobblTuA) ByayT oTpaxaTb BbIOpaHHbIA SNEeMEHT 1
hYHKLMOHMPOBATL COOTBETCTBYHOLLMM 06pa3om.

» [padumk MmoxHO macwTabupoBaTb, UCNOMb3ysi CHavana,

COOTBETCTBEHHO, KHOI'IKy‘ + 3‘ unu H—¢ N KOCHYBLUMCb BbIOpaHHOM
3

obnacTtu rpacuka CTUIycoMm Unu nanbLuem.
MpunoxeHne aBTOMaTUYECKN HAacTpaMBaeT MacluTab BOKpyr mecTa
HaxaTusi ¢ ucnonb3oBaHmem KoadpdpuumneHTa 2.

BoaBpart K npocMoTpy Bcero rpacguka:

HaxxMuTe KHomMKy I:l U1 aBaxabl KOCHUTECH OKHA NpocMoTpa rpadmka,

Korga oHo otoGpasuTtcs.

ABTOMaTM4eckoe MacliTabupoBaHue BbIGPAHHOIO COOLITUS:

1. BbibepuTe Tpebyemoe cobbiTue:

» Ha Bknagke OTDR: noctaBste mapkep A Ha cobbiTue
» Ha Bknagke CobbITus: BbIGepuTe NYHKT M3 Tabnuubl COBLITUIA.

» Ha Bknagke UsmepeHue: nepenante Ha Bknagky CobbIiTva n
BblOepuTe NYHKT U3 Tabnumubl COOLITUI, a 3aTeM BEPHUTECH Ha
Bknagky UamepeHue.

2. [nsa yBennyeHns HaXXMnTe KHOMKY
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AHanusa Tpacc 1 cobbITum
lMpocmomp Havana u KoHua y4Yacmka e mabnuue cobbimuti

NMpocmoTp Hayana 1 KoOHUa y4yacTka B Tabnuue
CcoObITUN

Ecnu 310 NnpyMeHuMo, NpunoxeHne BKIKOYAET B YACO OTOBpaXkaembix
napameTpoB NoTepw, Bbi3BaHHbIE COOLITUSIMU AN1A Havana v KoHua y4acTka
Ans 3HadeHuin coBokynHoro ORL yyacTka 1 3HadeHui NoTepb ydacTka.
[ononHuTenbHblE CBeAeHMS CM. B pasaene «VckniodeHre 1 BKoYeHne
Hayana v KoHLa y4acTtka» Ha cTp. 36.

Mpu akTMBaLMKM TecTa «rogeH/He rogeH» (cm. pasgen «HacTpowka
NMoporoBbIX 3Ha4YeHun «rogeH/He rogeH»» Ha cTp. 48) cobbITMst HaYana u
KOHUa y4acTka 6yayT npyHMMaTbCs B pacyeT Npy onpeaeneHmmn CoCTOsTHUS
(rogeH/He rogeH) NoTepb Ha CThIKaxX U pa3bemax, a Takke koadduumneHTa
OTpaXXeHWUs.
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AHanma Tpacc n cobbITun
lMpocmomp Havana u KoHua y4Yacmka e mabnuue cobbimutl
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[Onsa npocmMoTpa Hayana u KOHLa y4acTka B Tabnuue coobITui:

1. B MMmaBHOM meHI0 HaxxmuTe kHomnky KoHdurypauus Tecra.

2. Bbibepute Bknagky OnpegeneHue KaHana.

3. B nyHkTe meHio NoacueT nopor. 3Hay. I''H otmeTbTe dhnaxkamu
3MEeMEeHTbI, KOTOPbIE HYXXHO 0TOBPa3nTb UK BKIKOYMTL B Tabnuuy.

nnn

CHumunTe (bﬂa)KKVI, YTOObI CKPbITb 3TW 3rEMEHThI.

Korourypauus Tecta

(LRSS RERERN MToporosbie sHaverws [/H

Ce-5a BonokHa

Lwra BonHb: 1310 nm/9 pm v
nn: 1.467700)
Obparroe paccestie: 79.45| 4p.

@akTop nosusa: 0.00] o,

Moacuet nopor. swau. [/H

D ComepXuT Havano yuacka

@ ComepXMT KoHell yuacTka

Korwp. B Tex. c6op aak

X

Mpym. K: | Cren. cBop marex ~

Tloporosbie 3Havenvs obHapyxeHs

MoTepu Ha croike:
@ MoTepw Ha passeTsuTene:
Koreut Bonok:

Otpaketie:

D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT
@ Makposrué

Dnwri 80N 1310 nm - 1550 nm v
[ensa (noTepw): 0.500| 45

Boccr. 3asocKve HaCTpOiHH
Omera

4. Haxmute OK, 4T0BbI BEPHYTLCH B rMaBHOE OKHO.
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AHanusa Tpacc 1 cobbITum
Bbibop omobpaxkaemol OruHbI 80/THbI

Bbi6op oToGpaxaemMon ANUHbI BOSHbI

Takke MOXHO MepeknvaTbCa Mexay AnMHaMmm BorH. MoxHo
npocmaTtpuBaTth BCe OTKpbIThIE harinbl Tpacc. [Npu paboTte B pexnve
WwabnoHa 3TO BKIOYAET TEKYLLYIO 1 OMOPHYHO Tpaccehbl.

B Tabnuue Huxe npuBegeHbl BO3MOXXHbIE BapuaHTbl LIBETOBOIO
0To6pa>|<eH|/|;| Tpacc.

OnopHas Tpacca

UGS 2EEE (Tonbko B pexume LIAGIOHa)

YUepHas, ecnu Tpacca BbibpaHa.

OnopHas Tpacca nokasaHbl

CeeTro-cepas, ecnu Tpacca He 30M10TLIM LIBETOM.

BblbpaHa.

Tpaccbl MOXHO CKpbITb U OCTaBUTb TOMbKO OTOBpaXkeHne TekyLlen Tpacchbl.
Ina oto6paxeHna Tpacc no ovyepeam:

Haxmure [}LJ nnn ['-L:], YTOObI NepeKkniyYnTbCA Mexay AOCTYMNMHbIMU
Tpaccamu.

ona nepexknYeHUa mexay 0T06pa)|(e|-w|eM TONbKO TeKyu.|eF1 Unun Bcex
AJNNH BOJH:

Haxxmute [Ll 4YTOObI nepeKkni4nTbCAa Mmexay npocMoTpomM OLHOW OSINHbI
BOJTHbI UM HECKONbKNX OJTINH BOJIH.

MpumevaHune:Hdopmauus Ha Bknagkax CobbiTusa n CBoaka Oyaet otobpaxarbest
COOTBETCTBYOLWMUM 0bpas3om.

MpumeyaHune:Ecnn Tpacca ckpbiTa, 3TO HUKOMM 06pa3oM He OTPA3NTCS Ha €e COCTOSHUM
«TOflEH/HE rofieH» MIN Ha 3HAYEHMUAX MOMYyYEHHbIX Pe3ynbTaToB.
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AHanma Tpacc n cobbITun
Paboma ¢ wabroHHbIMU mpaccamu

Pab6ota ¢ wabnoHHbIMK Tpaccamu

Ecnun ycTaHOBUTL Tpaccy B kayecTse LwabroHa, NPUIIoKeHNe UCMoNb3yeT
ee B ka4yeCTBe OMOPHON AN CO3faHusl BCex Tpacc, koTtopble byayT
N3MepSATLCS B TEYEHME onpeaerneHHoro paboyero ceaHca. 310
rapaHTUPYEeT, YTO U3MepsieMble TPacChl UMelT TOYHO TaKoe e KONMYecTBO
COGbITWI, PACNONOXEHHbIX Ha TOW e NO3WLMKM, YTO MU Ha OMOPHOI Tpacce.

Mo ymonyaHuio 4oNoNHUTENbHas NporpamMMa, noseonstoLas paéortatb ¢
WwabrnoHHbIMK Tpaccamu, AeakTuBpoBaHa. CHavana akTMBupymnTe aty
JOMOJSTHUTENBHYIO NMPOrpaMMy, Npexae Yem HasHavaTb OMOPHYH Tpaccy
(BHOBb U3MEPEHHYI0 U COXPaHEHHYH TPAcCy Unu OTKPbITbIN chaiin Tpacchl).

Ecnu aTa onopHas Tpacca cogepXXuT 6onee ogHoWM AnWHbI BOMHbI, AWHA
BOJTHbI TEKYLLIEN TpacChbl yCTaHABMMBAETCSA B KAYECTBE ONOPHOW TPaccChl.
Baw moaynb, kKak OAHOMOAOBbLIN, Tak U MYNETUMOLOBbIW, AOMKEH
noagepXvmeaTth ANMHY BOJTHbI, UCMOMb3YEMYIO ANS YCTAaHOBKN OMOPHON
Tpacchl.

Ecnu Bbl paboTaeTe ¢ gononHutensHom nporpammort QUAD, npunoxeHune
aBTomatunyecku Bbibupaet nopt OTDR (ogHoMoA0BbLIV MK
MYNbETUMOAOBBIN), COOTBETCTBYIOLMIA ANMHE BOSHBLI OMOPHOW TPacChl.

Mo yMonYaHuio NpUMNoXKeHre NbITaeTcss CONoCTaBUTh 3HAYEeHWUsA uanasoHa,
LUMPUHBI UMMNYTbCa U BPEMEHW N3MEPEHUSI C OnpeaerieHHbIMU A1 ONOPHOiA
Tpaccol, ecnv Moaynb no3eonset. Ecnv aTn 3HaYyeHnst HedOCTYMHbI Ha
BalleM Moayre, NpUoXeHue BbIGUpPaeT AOCTYMHblE 3HAaYeHus], brivkailume
K 3HA4YEeHNAM OMOPHOW TpacChl.

Mocne Toro Kak Bbl 3aKPOETEe OMOPHYH Tpaccy, OHa ByaeT yaaneHa u3
namsaTy NPUMNOXKEHNS.

MpumeyaHune:OnopHas Tpacca He NoaseXnUT peaakTUPOBAHMIO MW MOBTOPHOMY aHanuay.
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AHanusa Tpacc 1 cobbITum
Paboma ¢ wabroHHbIMU mpaccamu

Y1061 NCNONb30BaTh LWAGIOH U3MEePEHUS:

1. B MaBHOM meHI0 HaxxmnTe KHOMKy Monb3. HacTp-Ku.

2. Tepengute Ha Bknagky Obuuue.

3. B nyHkTe ®yHKUMuM channos yctaHoBuTe draxok Paspewntb
MUCNONb30BaHMe LWABNOHHbIX U3MEPEHUN.

Mok HacTp-ku

X
O Orer
Orobpacermie Oyrum paiinos
@ Y4acTky BOMoKHa Manka coxp. no ymon:
[5¢] P cemin [C:\Users\Supervisor\Documents\OTDR )
|| neeptuposarsie usera ®opmar daitna no ymon: CobcTaentble (trc)
D Ipac. npencrasnenve @ CosAakme OTHETa MPM COXpaHEHMN
EAVHALbI V3MepeHVS pacCTosHUS: km (xunomerpe) | %] Mokaseisats noaTeepxaerite npu nepsom coxparerm
Pexum oToBpaXeHs TpaccUpoBK: Monk. Tpacanp o D PaspeluyTs 1CnoNb30BaHMe WabNoHHBIX 3MepeHMii )
BuiBepHTe B M0 YMONaHUIO A1 OTOBPAKEHUR HOBOTO [ ] Asromamisecku coxpanrs seperte
vameperws.
TonbKo ecn "Toper”
Mpeacr. o ymons: Cobuun v

Boccr. 3asocKve HaCTpOiHH
Omera

4. Haxmunte OK, 4TOBbI BEPHYTLCH B rMaBHOE OKHO.

Tenepb MOXHO paboTaTb C WabnoHHBIMKU Tpaccamum.
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AHanma Tpacc n cobbITun
Paboma ¢ wabroHHbIMU mpaccamu

Y106bI 3a4aTh TEKYLLYH TPacCy B Ka4yecTBe ONOPHOWN:

1. Ecnu tpacca, ¢ koTopon Bbl XOTUTE paboTaTtb, yKe OTKpbITa, NepenanTte
HenoCpeaCTBEHHO K wary 3.
nnn
YUToObl OTKPbLITL (hain namepeHus:

1a. B rnaBHOM OKHe HaxmuTe | = |.
nnm
B MaBHOM MmeHto BbiGepuTe Pann 1 3atem OTKPbITh.

1b. B cnucke BblbepuTe dhain, KOTOPbIA XOTUTE NCNOMb30BaTh B
KayecTBe OMOpPHOWN Tpaccehl.

1c. [OAna nogTBepxaeHust HaxmuTe OTKPbITh.

2. Y6eguTtecb, YTo BbiGpaHa MMEHHO Ta AJIHA BOSHbI, KOTOPYHO Bbl XOTUTE
Ha3HauYMTb LAGMOHHOMN.

3. B ImaBHOM MeHI0 HaxmuTe kHonKy LLlabnoH.

4 oorR - X

OTDR &MY Vismeperme @roneu

1310 nm (9 pm)

fi“ﬁ -

00 02 [ 3 3 10 Km

3ar. (dB/km) [ Obuwe (dB)

N | Mon./fin. (km) [ Motepu (dB) [ orpaxenwe (d5)
[:J'L 1 0.0000 0.19% -50.0 0196 ~
H (1.0334) 0.344 0.333 0.540

o2 1.0334 0.183 0723
—

m

Vs aiina: Launch and Receive Fbers.trc
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AHanusa Tpacc 1 cobbITum
Paboma ¢ wabroHHbIMU mpaccamu

4. Haxmunte KHONKy 3apaTh Kak LIaGnoH.

oror. [ e @ ronen
1310 nm (9 pm)
3
2
2 \_ﬂ
N e
10
s
Lala
0.0 0.2 0.4 0.6 0.8 1.0 km
N | Mon./fin. (km) [ Motepu (dB) [ omaxemedd) | 3ar. (dB/km) Obuwe (dB)
[:J'L 1 0.0000 0.196 500 0196 ~
H (1.0334) 0344 0.333 0.540

o2 10334 0.183

0723

Vs aina: Launch and Receive Fbers.trc

ABTOMaTUYECKN NPON30NOET BO3BPAT K [MaBHOMY OKHY.

YT106bI 3aKPbITb ONOPHOE U3MEepPeHne B NaMsATH:

B MaBHOM MeHI0 HaxxmnTe KHonkKy LLlaGnoH.

2. HaxmunTte 3akpbiTb LWIAGIOH.
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AHanma Tpacc n cobbITun
ﬂpocmomp U usmeHeHue napamempos mexkyuw,eeco UsSMeHeHUs

MpocMoTp 1 N3MeHeHne NapaMeTpPOoB TEKYLLEero
U3MEeHeHusA

MapameTpbl Tpacchl MOXHO NPOCMATPUBATL U U3MEHATb MO CBOEMY
YCMOTPEHUIO.

MOI'YT ObITb M3MEHEHbI ABE rpynnbl napamMmeTpoB:

» [lapameTpbl BonokHa: nokasatens npenomnenns (M), Tarwke
HasblBaeTCS rPynmnoBbIM Nokasatenem, KodIMMULMEHT PareeBCcKoro
obpatHoro paccesaHusa (RBS) n cdaktop nosumsa.

Mpumeyanune:Ecnun Bbl ucnonb3dyete OTDR ¢ DWDM, npunoxeHue ncnonb3yeTt 3Ha4eHns
M n obpaTHoro paccesHnsa ansa AnuHbl BonHbl 1550 HM (HOMWHaNbHas
AnvHa BonHel C-gruanasoHa).

> I'Ioporw 06Hapy>i<eva: Anda noTepb Ha CTbIKe, OTPpaXeHUAa n
06Hapy>|<eH|/|;| KOHLIa BOJTOKHA.

Mpumevanwue:MNpn pabote ¢ mogynem FTB/FTBx-740C no ymonyaxuio 6yget
NCnonb30BaTbCs 3Ha4YeHne nopora KoHua BornokHa 15 gb.

CaenaHHble U3MEHEeHUs MPUMEHSIIOTCS TOMbKO K TeKyLLlel Tpacce (To ecTb K
onpeaeneHHon An1He BoSHbI), @ He KO BCEM TpaccaM.

MpunoxeHne 3anpalumBaeT NOBTOPHbLIN aHann3 Tpacchl TONMLKO B Cry4vae
nameHeHns koadduumenta RBS (npu nameneHuu M vnu pakropa nosmea
MOBTOPHbIN aHanu3 He TpebyeTcs). Ecnv Heobxoanmo N3MeHNTb
napameTpbl, KOTOpble ByayT MCMONBb30BaTLCHA MPU MNOCHEaYOLWMX
N3MepeHnsix, CM. pasgenbl «YcTaHoBKa nokasaTtens npenomnenus (M),
koaddmumeHTa paneeBckoro obpaTHoro paccesHus (RBS) n daktopa
noeueay Ha ctp. 31 n «HacTpoiika NnoporoB obHapyXeHUs1 Npu aHanuae» Ha
cTp. 38.
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AHanusa Tpacc 1 cobbITum
ﬂpocmomp u UsMeHeHue rnapamMmempos meKkyuweco U3MeHeHuUs

Bo Bpemsi npocMoTpa unu nameHeHnsi napameTpoB Tpacchl 0ToOpaxaroTcs
cnegyloLwime HacTPOMKK:

» [nvHa BonHbl: nuHa BonHbI ANA TECTUPOBAHUS.

» [1I: nokasarenb npenomneHunsa 0T06pa>|<aeM0|7| Tpacchbl, nHa4e

HasblBaeMbI FPYNNoOBLIM Nokasarenem npenomMneHns. MNMpu nsmeHeHum
AaHHoro napametpa 6yayT CKOPPEKTUPOBaHbLI USMEPEHUS PACCTOAHUSA
ANns gaHHoun Tpaccel. MoxHOo BBecTu 3HadveHue Ml Hanpsmyo nnm
NpefocTaBUTb MPUITOXKEHMIO BO3MOXHOCTb BbIMUCIIUTE €ro A1s
PacCTOSAHNS MeXay 3a4aHHbIMU Ha4yarom 1 KOHLIOM yvacTka. 3HavyeHne
MM oTobpaxaeTcs ¢ WeCTblo Lmdpammu nocre 4eCATUHHON TOYUKU.

Ob6paTHoe paccesiHne: K0adhdnUNEHT paneeBcKkoro obpaTtHoro
paccesiHusl oTobpaxkaemon Tpacchl. [1py M3MEHeHUN AaHHOrO
napameTpa byayT CKOPPEKTMPOBaHbI u3mepeHnsa oTpaxeHns n ORL
Ons gaHHOW Tpacchl.

dakTop nosvBa: NOBKB A oTobpaxaemMoii Tpacchl. MNpu n3amMeHeHum
[AaHHOro napamMeTpa 6yayT CKOpPeKTUpOBaHbl U3MEPEHUsI PacCTOSIHUIA
AN AaHHOW Tpacchl.

I'Ipmmeanme:Sa/J,aTb pa3Hble 3Ha4YyeHnsa d)aKTOpa noBuBa OS5 KaXA0W ANWHbBI BOSHbI

HEBO3MOXHO. ATOT NapaMeTp CMYXUT ONs yYeTa pasnmunsa mexay ArnvHO
kabensa v ANMHON HaxoAsALEerocs B HEM BONOKHA U He MEHSeTCs B
3aBMCMMOCTU OT ASIMHbI BOMHBI.

Mpumevanue:Ecnu bl ucnonbayetre OTDR ¢ DWDM, npunoxeHne Ucnonb3yeT 3HaYeHus

OTDR

MM n obpaTtHoro paccesaHnsa Ansa AnNuHbI BonHbl 1550 HM (HOMWHaNbHas
AnuHa BornHbl C-guanasoHa).
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» [loporu oBHapyxeHus:

www.tehencom.com

» [loTepw Ha CTbIke: TekyLne napameTpbl 0OGHapYKeHNs
He3HauMTerbHbIX HEOTPAXKAIOLMX COOLITUI BO BPEMS aHanu3a

Tpacchbl.

> OTpa>KeH|/|e: TeKyLline napamMmeTpbl o6Hapy>|<eHM;| HEe3Ha4YUTENbHbIX
oTpaxaruwmx cobbITUI BO BpeMA aHanmaa Tpacchbl.

» KoHeL BonokHa: TekyLime napameTpbl 06HapyXeHus cobbiTui,
BHOCSLLMX 3HA4YMTENbHbIE MOTEPU, KOTOPbIE MOTYT NOMeLlaTh
nepepaye curHana BO BPEMS aHanvsa Tpacchbl.

HononHuTtenbHble cBeeHNst CM. B pa3gerne «HacTpolika noporos
obHapyxeHusa npyu aHanuse» Ha cTp. 38.

onsa npocmMoTpa nin nsAMeHeHns napameTpoB U3MepeHuns:

1. B maBHoM meHIo HaxxmnTe KoHdurypauus tecra.

2. W3 cnucka Mpum. Kk BoiGepute Tek. coop AaHHbIX.

)

KoHgurypauws Tecta X
orpeseneme oo [ C wms
Cs-8a BorokHa Moporosbie 3Havenys obHapyKeHns

[Lnwra BonkbL: 1310 nmy/9 pm ~|  Motepu Ha cruike: 0.020] 45
nn: 1.468000) || Notepn va passerauene: 2500 gg
ObpatHoe paccestme: 79.50| g5 Korell Bonok: 5.000| 45

Otpaxetime: -72.0/ dB
Hoacser nopor. . [/H D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT
[5¢] Conepwr Havano yuacrea ] Maxpoarv6
@ ConepxuT KoHel, yyacTka [Lnvkbl BONH: 1310 nm - 1625 nm M
[ensta (notepw): 0.500| g
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AHanusa Tpacc 1 cobbITum
ﬂpocmomp u UsMeHeHue rnapamMmempos meKkyuweco U3MeHeHuUs

3. B okHe KoHcpurypaumsa Tecta nepengmte Ha Bknagky OnpepeneHue
KaHana.

4. B meHio CB-Ba BOMOKHa 13 crvcka [nvHa BosHbl BbiIoepuTe OfiMHy
BOJTHbI.

MpumeyaHue:MNMpu pabote ¢ mogynem FTB/FTBx-740C-DWx, npunoxeHue ncnonb3syet
HOMUHanbHY AnMHY BonHbl C-guanasoHa, pasHyto 1550 HM.

Konourypauwa Tecta x
ompenenerve xarans MR M. :
Cs-8a Bonoka Tloporosbie 3Havenvs obHapyxKeHs

[ BonHbi: 1310 nm/9 pm | JNotepu va croike: @B
nn: [ 1468000][ .. | [ | Morepm ua passersumene: 2.500 g5
OparHoe pacceste: 48 Korew sonok: 00)

OTpaxeHue: -72.0| dB

ObHapyXetiie KoHLa BON.-OMT. Kabens Mo OTpax. criocobHoCT
MopcueT nopor. 3Hay. [/H D Py’ i P

[5¢] Conepwr Havano yuacrea ] Maxpoarv6
[5¢] Conep Koreu yuacria Lol BonH: 1310 nm - 1625 nm ~

[ensa (noTepw): 0.500| 45

SR
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AHanma Tpacc n cobbITun

lMpocmomp u usmeHeHuUe napamempos8 meKyuie2o UsMeHeHUs

5. YT0Bbl NI3MEHUTL HACTPONKK, BBeAnTEe Tpebyemble 3Ha4YeHUs ans
TEKyLLen Tpacchl B COOTBETCTBYIOLLME NONS.

nnn

YToObI BEPHYTb BCE NapaMeTpbl K 3aBOACKUM HaCTPOVIKaM, HaXXMunUTte
KHOMKY BoccrT. 3aBoackue HaCTpOﬁKM.

Korowrypauns Tecra X
[V SERS Moporosie aerun [/H Mpwn.
Ce-5a BonoKHa Tloporostie 3Haweris o6Hapyxens

Lnia Bonkbi: 1310 nm/9 pm | Morep va croe: 0.020 g5
nn: 1.468000]| ... |'[_] Morepu ra passeraurene: 2.500 g
Obpartioe paccestite: 79.50] g5 | Koreu sonox: 5.000] g5

Otpaketie: 72.0| dB
aomonmoms [ owsl Yo
o o e T D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT
[5¢] Conepwr Havano yuacrea ] Maxpoarv6
@ ComepXuT KoHel yyacTka vl BonH: 1310 nm - 1625 nm ~
Lensta (notepw): 0.500] dg

I'Ipmmeanme:qunaHHue M3MeHeHud, 3a UCKINYeHneM onpeneneHna noporoBbixX
3Ha4YeHUn, NMPUMEHAIOTCA TOJIbKO K Bbl6paHHOl7I AJTMHE BOJTHbI.

I'Ipmmeanme:3a,anb pa3Hble 3Ha4YeHnsA cbaKTopa noBmBa 4S5 KaXA0W ANVHbBI BOSHbI

HEBO3MOXHO. OTOT napamMmeTp CnyxuT ana yydyeta pasnuyina mexny OnnHon
kabens v ONMHON HaxXo4sILWEerocsi B HeM BOJTIOKHA U HE MEHSIETCH B
3aBUCUMOCTU OT OJIMHbI BOJTHbI.

» Ecnu Bbl He yBepeHbl B MPaBUIbHOCTY 3HAYEHWUIA Pa3fMYHbIX
napameTpoB, BEpHUTE 3HaYeHMs1 N0 YMOYaHUio Bo n3bexaHue
YCTaHOBKWN HEBEPHbIX NapaMeTpOB BOSIOKHA.
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AHanusa Tpacc 1 cobbITum

lMpocmomp u usmeHeHuUe napamMempos8 meKyuie2o UsMeHeHUs

» Ecnu 3Hauenune M1 yxxe M3BECTHO, €ro MOXHO yKasaTb B
cootBeTcTBYoWwem none. OgHako ecnuv Bbl Nnpegnoyntaete, YTobbl
NpUoXeHne Bbl4MCNNIIO 3HadeHune MMM kak PyHKUMIO pacCToAHNA
MexXay To4KaMm Hadana 1 KoHLA y4acTKa, HaXXMUTE KHOMKY E psiaoM c
IOR, a 3aTemM BBeguTE 3HaA4YEHME OJ1 PACCTOSHUS.

MpumevaHue:KHonka E HepocTynHa npu pabote ¢ mogynem OTDR ¢ DWDM wnu
CWDM.

6. YTOObLI COXpaHUTb M3MeHeHHble 3Ha4veHus NI, RBS n ¢gakTtopa nosuea
ONS nocnegyoLwmx M3MepEeHUn Ha TekyLlen ANVMHe BOMHbI, BbIMONTHUTE
crnepylowne 0encTBus:

6a. Haxmute kHonky Konup. B cnea. c6op aaH.

Korourypauus Tecta x
[V SERS Moporosie aerun [/H Mpun. k:
Ce-8a BonOKHa Moporossie sHaenms 06HapyKeHns

Lwra BonHb: 1310 /9 pm ~|  Morepu va craike: 0.020] g
nn: 1.468000) || Notepn va passerauene: 2500 gg
Obparroe paccestie: 79.50 g5 Koreu Bono: 5.000] 4g

Orpacetite: o d
Hoacser nopor. . [/H D OBHapy>KeHvte KOHLa BON.-ONT. Kabensi o oTpaXx.crocobHoCT
[5¢] Conepwr Havano yuacrea ] Maxpoarv6
@ ConepxuT KoHel, yyacTka [Lnvkbl BONH: 1310 nm - 1625 nm M
[ensa (noTepw): 0.500| 45
BOCCT. 3aBOACKME HACTPOJKM

6b. [Npu nosiBNeHnM COOTBETCTBYIOLLENO 3anpoca NpUnoXxeHus
HaxxmuTe [a.

Mpumeyanune:[aHHble co Bkragok OnpegeneHue kaHana v NMoporoBbie 3Ha4YeHUA
FopeH/He ropgeH OyayT cKOMMPOBaHbI B TEKYLLEE U3MEPEHME.

7. YTOGLI NPpUMEHNTL U3MEHeHMS, HaxxmuTe OK.

CHoBa OTKpOETCH rnaBHOE OKHO.
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AHanma Tpacc n cobbITun
U3meHeHue cobbimuli

N3meHeHue coobIiTUn

MOXHO M3MEHWTb NOTEPU U OTPaXKeHWE NPaKTUYECKM BCEX CYLLECTBYIOLLMX
cObbITUIA, KpOME CrieayoLLmMX:

» HenpepbIBHOE BONTOKHO
» KOHel, aHanm3a
ypOBeHb BBOAA
COBMeELLIEHHble cOObITUS

Ha4ano y4yacTtka

Y Y VYYy

KOHel y4acTKa

BAXHO!

NMpu NnoBTOpPHOM aHanu3e Tpaccbl BCce U3MeHEeHHble cCOObITUA ByayT
yTepsiHbl, a Tabnuua cobbITUN OyaeT co3gaHa 3aHOBO.
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AHanusa Tpacc 1 cobbITum
UNsmeHeHue cobbimutli

Onsa nameHeHunst coobITUSA:

1. Bbibepurte cobbiTne, KOTOpoe HEOBX0AMMO U3MEHUTb.
.
2. HaBknagke CoObITUA Haxmute | & |

Ha rpaduke nosieatca mapkepsbl a, A, B n b. C nomoLbio a1mx
MapKepoB MOXHO OnpeAenuTb HOBOE NOMOXeHne AN BbIBpaHHOro
cobbITUS.

MecTononoxeHne BCeEX MapKkepOB MOXHO U3MEHUTb Hanpsimyto,
nepeTaLimB UX UM HaXXaB MECTO Ha rpaduke, B KOTOPOE MX
Heob6xoaMMo NepemMecTuThb.

MprmeyaHne: TekyLine NONoXeHUs1 MapKkepoB YCTAHOBIEHLI BO BPEMS aHanu3a ans
pacyeTa u oTobpaxkeHWss UCXOQHBIX NOTEPb COOLITUSA 1 OTPaXKEHUS.

ot &) He rogen
£ 310 nm (9 pm)
-
1
=y
. @
N +7
Mapkep a = =
1
| Ew—s
N T ——Mapkep b
a
b
Mapkep A =
Mapkep B
0.0 05 1.0 15 20 km
A 0.9526 km 14.563 dB Tome Morepu: 2.261dB
B: 1.1020 km 12.275dB
T - S 52148
Cp. not. A-B: 15.312 dB/km camter ‘Macrubend ‘
=0 e e
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AHanma Tpacc n cobbITun
U3meHeHue cobbimuli

3. Pacnonoxute mapkep A Ha cobbiTuu, a cybmapkep a (crneea ot
Mapkepa A) — Kak MOXHO Aanblue oT Mapkepa A, He BKIo4as
npegblayLero cobbITus.

O6nactb Mexay mapkepamu A 1 a He JOMKHa codepxaTb
3HaYMTENbHbIX BapuaLmin 3Ha4eHnn. [lononHUTENbHY0 UHopMaLno O
pacrnonoXeHnn MapkepoB CM. B pasgene «Mcnonb3oBaHMe MapKepoB»
Ha cTp. 177.

4. PacnonoxuTte mapkep B nocne koHua cobbiTus, roe Tpacca
BO3BpaLLaeTcs K CTaH4apTHbIM MOTEPSAM BHYTPY BOMOKHA, a
cybmapkep b (cnpaBa oT mapkepa B) — kak MOXHO ganblue ot
mapkepa B, He Bknouas cnefytoLlero cobbitus.

O6nactb mexay mapkepamu B u b He gomkHa cogepxaTb
3HaAYMTENbHbIX BapuaLmi 3Ha4YeHn. [lononHUTENbHY MHhOpMaLno O
pacnonoXeHMn MapkepoB CM. B pasaerne «/cnonb3oBaHne MapKepoB»
Ha cTp. 177.

Mapkep A

IHL Mapkep B

MoTepwn n oTpaxkeHnsa cobbITUs OTOOpaxatoTcs COOTBETCTBEHHO B
nonsix Morepun n OTpaxeHue.

A 0.9526km 14.563dB L Torepu: P
B: 1.1020 km 12.275 dB

e e v [Aavone yesera | Orpaeve: 2108
Cp. not. A-B: 15.312 dB/km camter ‘Macmbend ‘
O MG =
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com

AHanusa Tpacc 1 cobbITum
UNsmeHeHue cobbimutli

5. Haxmute U3MeHUTb, YTOObI NPUHATL BHECEHHbBIE U3MEHEHUS, NN
OTMeHa, 4YToObl BepHYTbCA B Tabnuuy cobbiTuin 6e3 coxpaHeHus
N3MEHEHUI.

N3meHeHHble coBbITUA NoMeYatoTesl B Tabnmue 3Hakom «*» (pSAoM ¢
CMMBOITOM COBbITUSA), KaK MOKa3aHO Ha PUCYHKE HUXeE.

151 PR

o
% &5 o % % 0 o ke

N | Mon./fin. (km) [ Motepu (dB) [ omaxemedd) | 3ar. (dB/km) [ Obuwe (dB)
[:J'L 1 0.0000 0.196 500 0196 ~
(0.5360) 0177 0.331 0373

—
( s 2 ) 05360 — -81.0 0373
—

Vms daiina: Launch and Receive Fibers.trc
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

AHanma Tpacc n cobbITun
Bcmaeka cobbimuli

BcTtaBka coobiTUMn

EcTb oBa cnocoba BCTaBMsATb HOBbIE COBLITUSI BPYUHY!HO:

» Cawmbin npocTon cnocod — Ncnonb3oBaTh TONMbLKO oAnH Mapkep. MoxHo
BCTaBUTb HOBOE COObLITUE TaM, r4e yCTaHOBMEH Mapkep A.

» Ecnu HY>XeH 6onbLnn KOHTPOIb Hag MeCToM, rge Bbl XOTUTE BCTaBUTb
CcobbITUSA, MOXHO Bbl6paTb pa60Ty CO BCEMM YETbIPpbMA MapKepamMn.

OT0 MOXeET ObITb YOOOHO, HanNpMMep, eCnu N3BeCTHO, YTO B
onpegeneHHoM MecTe CyLLEeCTBYET CThbIK, HO MPU aHanu3e OH He
oBHapyXvBaeTCs, NOCKOMNbKY CKPbIT LUyMaMW, UK Korga 3HayeHue
NnoTepu Ha CTbIKE HUXE, YeM MUHMManbHbIN NOpPOor OOHapyXeHus
(cMm. «HacTpoiika noporoBbix 3HaveHun «loaeH/He rogeH»» Ha
cTp. 48).

MoxHo BbIGpaTh TN cobbITUSA, BCTaBNSieMOro Ha Tpacce. 1o ymonyaHuio
ncnonb3yetcs Tun cobbiTuss ABTO OGHapyXeHue. DTO 03HaYaeT, YTo
NPUIOXXeHWe aBToMaTU4eCckn nogcraBndeT Hambonee NOAXOOALMN TUM
COObITNSI B COOTBETCTBUM C MOSNOXEHNEM MaPKEPOB.

CobbiTre MoXHO f06aBUTL B Tabnnuy cobbITM BpyYHYHO. B MecTe BCTaBku
Ha Tpacce byaeT gobaBrneHo 4ncro, Ho caMa Tpacca He ByaeT n3sMeHeHa.

lMpumevaHne:BcraBka cobbiTna mexay A n B, korga ogHo cobbiTue yxe ecTb, 03HavaeT,
YTO NpunoxeHme obbeaunHaeT oba cobbiTnsa mexay A u B. MNocne
o6beanHeHNs aByx cobbITUIA yAanuTb O4HO M3 HUX ByAeT HEBO3MOXHO.

BAXHO!

lMpn noBTOpPHOM aHanu3e Tpaccbl BCTaBMeHHble coObITUA
yAansAoTCcA.
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com

AHanusa Tpacc 1 cobbITum

Bcmaeka cobbimuli

[Onsa BcTaBKM COOLITUA C OAHUM MapKepoM:

1. Ha Bknagke U3mepeHue HaxmuTe [+ |
2.

Wcnonbays mapkep A, BbibepuTe MeCTO, B KOTOpPOE CrneayeT BCTaBUTb
cobblTue.

¥ oTDR

OTDR | Cobbmus |[EREEEEPSY Caonka @He rogeH

1310 nm (9 pm)

: I = 5

Okp  Coxp Oruer

o b

00 05

10 15 20
A 0.9453 km 14.573 d8B MoTepy 4-Toueuroro cobsrmusi: Makc. oTpaxenie:
B:  1.0922km 12.114d8

AB: 0.1470 km 2.459 dB 2.235dB -52.1dB

Cp. rot. A-B: 16.731 dB/km

Crpenka —€ = ][a][&][s] |m\ cosome [ oo

Hasurauum

°
#

Vs aiina: Macrobend _Merge.trc

CTpenKa Hasurauuum

L Mapkep He BbiGpaH

Mapkep BblbGpaH
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com

AHanma Tpacc n cobbITun
Bcmaeka cobbimuli

3. Tocne onpeneneHunst Mecta BbIOEpUTE HYXXHBIN TUN COOLITUS B CNNCKe

#oor - X
Vamepere @ He rogen

£ 1310 nm (9 pm)

.

x

R
1 ‘
B
1
10 4
a
b

s

o @

og 5 g 15 70 m
wooosskm 1453817 [opaao | 9) Notepn: o
B 1.0824km  12.199dB
A8 0.1249 km 2a2adg YRR Otpaxcetve: -52.1d8B
Cp. roT. AB: 18.601dB/km (e, | ]

[P nimn - © 00

Vims aiina: Macrobend _Merge.trc

BbibepuTte TN yyacTka B cnucke Y4YacTKuM.
Mpn HeoBxoamMmocTn gobaBbTe KOMMEHTaPWIA B None.

Haxmute BeTtaBUTb, YTOOLI BCTaBUTL COBbITME HAa Tpaccy.

N oo o A

MoBTOpANTE Warn ¢ 2 no 6 Ang Kaxgoro HOBOro codbITUA, KOTOpoe
XOTUTE BCTaBUTb.

8. HaxmuTte 3akpbiTb, UTOObI BEPHYTLCS Ha BKNaaky UsmepeHue.

BcTaBneHHble cOObITUSI OTMEYAIOTCS 3BE3A04KON (0TOOpaxkaeTcs
pSA0OM C HOMEPOM CObbITUSA).
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com

AHanusa Tpacc 1 cobbITum
Bcmaeka cobbimuli

[nsa BcTaBKM COOLITUA C YeTbIPpbMA MapKepamu:

1. Ha Bknagke U3mepeHue HaxmuTe 1* |

2. Bbibepute mecTo, B KOTOpOE CrneayeT BCTaBUTb CObbITHE.

[nsa namepexns cobbiTnA JOCTYMHbI YeThbipe Mapkepa, OgHaKko
Mapkep A onpegenser, Kyga UMeHHo ByaeT BCTaBreHO coobITHE.
Mcnonb3ynTe cTpenku mapkepa gnga nepemelteHns mapkepos A u B B
OKHe Tpaccbl.

4 oorR

OTDR | Cobbms |[EREERY Coonxa @He roaeH
nya
20 [£310 nm (9 pm)
x‘w o S
25 Lz L
B o> oo omer
2 < >
A
M e e e
1
B
1
10- 4
a
b
s
o @
0o s g 5 P
A 0.9453 km 14.573 dB MoTepu 4-Toueuroro cobermvs: Makc. oTpaxeHme:
B 1.0922km 1211448
AB: 0.1470km 2.459 dB 2.235dB -52.1dB

Cp. rot. A-B: 16.731 dB/km

Grpenca —£(a s 210 el [ e ][

HaBurauumn | Vs paiina:; Macrobend Merge.trc

CTtpenka HaBuraumu

L Mapkep He BbIGpaH

Mapkep BbIGpaH
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com

AHanma Tpacc n cobbITun
Bcmaeka cobbimuli

3. Tocne onpeneneHunst Mecta BbIOEpUTE HYXXHBIN TUN COOLITUS B CNNCKe

#oor - X
Vamepere @ He rogen

£ 1310 nm (9 pm)

.

x

R
1 ‘
B
1
10 4
a
b

s

o @

og 5 g 15 70 m
Ko ooskm 4SBT T o) norepe: o
B 1.0824km  12.199dB
A8 0.1249 km 2a2adg YRR Otpaxcetve: -52.1d8B
Cp. roT. AB: 18.601dB/km (e, | ]

[P nimn - © 00

Wms daiina: Macrobend Merge.trc
BbibepuTte TN yyacTka B cnucke Y4YacTKuM.
Mpn HeoBxoamMmocTn gobaBbTe KOMMEHTaPWIA B None.

Haxmute BeTtaBUTb, YTOOLI BCTaBUTL COBbITME HAa Tpaccy.

N oo o A

MoBTOpANTE Warn ¢ 2 no 6 Ang Kaxgoro HOBOro codbITUA, KOTOpoe
XOTUTE BCTaBUTb.

8. HaxmuTte 3akpbiTb, UTOObI BEPHYTLCS Ha BKNaaky UsmepeHue.

BcTaBneHHble cOObITUSI OTMEYAIOTCS 3BE3A04KON (0TOOpaxkaeTcs
pSA0OM C HOMEPOM CObbITUSA).
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

AHanusa Tpacc 1 cobbITum
YoaneHue cobbimuti

YpnaneHue cobbiTUN

Moutn ntoboe cobbITe MOXHO yaanuTb U3 Tabnuubl coObITUR, 3a
UCKITIOYEHMEM:

KOHeLl aHalnnsa
Y4acCTOK BOJ1OKHa
ypoBeEHb BBOAA

KOHeL, BOJTOKHa

YyYVYYVvYYyYy

Ha4ano y4yacTtka

» KOHel y4acTka

MpumevaHune:BcTtaBka cobbiTs mexay A n B, korga ogHo cobbiTue yXxe ecTb, O3HaYaEeT,
4YTO NpunoxeHne obbeanHseT oba cobbiTnsa mexay A u B. MNocne
obbeanHeHusa aByx cobblTUN yaanuTb O4HO U3 HUX ByaeT HEBO3MOXHO.

BAXHO!

EQAVHCTBEHHbIM cNOCO6 «BOCCTAHOBMEHUA» yAANEeHHbIX
3N1IeMEHTOB — 3TO NOBTOPHbINA aHasM3 Tpacchbl Kak HOBOW TPaccChl.
[JononHuTenbHble CBeAEeHUS CM. B pa3aene «AHanus3 unu
NOBTOPHbIA aHanNu3 Tpacchbi» Ha cTp. 165.
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com

AHanma Tpacc n cobbITun
YoaneHue cobbimuti

Onsa ynaneHusa coobITus:
1. Bblbepute yoansemoe cobbiTne Ha Bknagke CoobITus.

L\ | | ——
10. BN
VineHTUKALIMS...
’
Monbs. HacTp-K...
o A
| 1 _
00 05 1o s 20 m Wabon >
Ne. Mon./fin. (km) Motepu (dB) Ompaxenve (d8) | 3ar. (dB/km) [ Obuwe (dB)
T 2 1.0307 1731 A
H (0.0030) 0.001 0.250 1732
DIN] 1.0337 0.946 493 2678
= ©1018) 00; 0250 04
] (0.1038) 0.044 0.419 2877 v

Vs aiina: Macrobend Merge.trc

2. Ha)KMI/ITe‘ m .

3. [lpwu 3anpoce noaTeepxaeHus HaxmuTe [a, 4tobbl yaanuTe cobbiTue,
unu HeT, 4To6bl COXpaHUTL €rO.
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000 "TexaHkom"

OTDR

KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue

AHanusa Tpacc 1 cobbITum
YH,OHSHGHUG KOMMeHmapusamu

YnpaBneHue KOMMeHTapuaMmn

KoMmeHTapuit k onpeaerneHHoMy COObITVIO MOXHO A06aBUTL BPYYHYHO.
Ecnn koMMeHTapuii yke CyLLeCTBYET, ero MOXXHO U3MEHUTb UK yaanuTb.
KpacHblIii TpeyronbHWK Ha cobbITUM 03Ha4YaeT 40GaBMNeHHbI KOMMEHTapWA.
B aTOM crny4yae MoXHO 6bICTPO pacrnonoXuTb HACTPOEHHbIE COBbITUS.

Y1006bI BCTaBUTH KOMMEHTapuM, BbINOMHUTE crieaytolve AeACTBUA:

1.
2.

BbiGepuTe cobbiThe, Ha KOTOpoe HeoBXoaNMOo BCTaBUTb KOMMEHTapPWIA.

.
Ha Bknagke CoObITUA HaxxmuTe | £ |

B none pAaaAoM C nonem KommeHT BBEANTE TEKCT KOMMEeHTapuA.

00 05

A 0.9526 km 14.563 dB
Tn:
12.275dB
2.287dp  YHECTRM

B: 11020 km
AB: 0.1494 km

A D =
B
2
4
a
b
b
A B
15 20 km

10

2.261dB

[eorpexsousi | nere
Hau./kowel yuacTka | Otpaxenme:

-52.1dB

Cp. not. A-B:

15.312 dB/km(KOMMM:

[Macrobend D)

()bl

@06

e ]l seom ]

Vs Gaiina: Macrobend Merge.trc
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com

AHanma Tpacc n cobbITun

YnpaeneHue KOMMeHmMapusmu

164

4. Haxmute N3MeHUTb.

KpacHblIii TpeyronbHuK oTobpaxaeTcst psioM C HOMEPOM COBbITUS,
ecny KOMMeHTapui kK Hemy 6bin fobaeneH Bpy4yHyto. KommeHTapum
MOXHO MPOCMOTPETL B NOACKa3Ke.

4 oorR

@ He ropeH

10 nm (9 pm)

-

HeoTpaxatouee cobemue

Macrobend

4 1.1356 0130
H (0.1038) 0044

Vs aiina: Macrobend Merge.trc

Ona nameHeHusa nnu yAaneHusa KOMMeHTapus:

1. BblbepuTe cobbiTne, KOMMEHTapU K KOTOPOMY HYXXHO M3MEHUTb UNn
yAanuTh.

L ]
2. Ha Bknagke CoGbITUA HaXMUTE | £ .
3. WamenuTte unu yganute TekcT B nore KommeHTapun.

4. Haxmute U3ameHUTb, 4TOObI BEPHYTHCS B rMaBHOE OKHO.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

AHanusa Tpacc 1 cobbITum
AHanus unu I'IOSmOprI[] aHarsu3 mpaccsl

AHanns nnun NoBTOPHbLIU aHanu3 Tpacchbl

AHanM3nMpoBaTb MOXHO TOSIbKO OTOGpaXKaemyto B 4aHHbI MOMEHT Tpaccy.
Mpv aHanu3e 1M NOBTOPHOM aHarnm3ae Tpacchl OyayT BbIMOMHEHbI
crneaylowe OencTens:

» bByget nponseeneH NOBTOPHbIN aHann3 Tpacchl, M3MepeHHo npu
nomoLLM NpeablayLLei BepCcumn NporpaMMHOro obecnedeHus.

» byget 3aHoBO co3gaHa Tabnuua cobbiTui, ecnu oHa bbina n3meHeHa.

» bygert BoinonHeH TecT «ogern/He roaeH», ecnm oH BKIHOYEH (CM.
pasgen «HacTtpovika noporoBbix 3Ha4YeHUn «lfogeH/He rogeH»» Ha
cTp. 48).

Ecnu TpebyeTcs BbINONMHUTL aHanu3 onpeaeneHHoro y4acTka BOroKHa, CM.
pasgen «AHanus BOSIOKHA Ha onpegeneHHoOM yYacTke BONOKHa» Ha
cTp. 167.
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000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

AHanma Tpacc n cobbITun
AHanus unu noemopr/ﬁ aHarsu3 mpacchl

[na noBTOpHOrO aHanu3a Tpacchl:
1. B rnmaBHOM OKHe neperauTe Ha Bkraaky CobbITuA.

2. Haxmute C|

3. B amnanoroeBom okHe NMOBTOPHbLIN aHanNu3 BLIGepUTe anNemMeHT ans
YCTaHOBKM MapKepPOB Ha4ana u KoHua y4acTtka Ha Tpacce. pu nepsom
aHanuse gaHHoe AMarnoroBoe OKHO He OTODpaXaeTcsi U NCMONb3yHTCS
TOYKM Ha4yana v KoHua yyactka no ymondaHuto. [JononHuTenbHble
cBefeHus cM. B pasgene «OnpegeneHne napameTpoB BXOOHOIO U
NpPUeMHOro BOMOKHa» Ha cTp. 89.

MMosTOp. aHanus X
MosT. aHanus Tpaccsl W...

=
(@) Coxparerie Tek. Non0X. pPasfien. y4acTKoB.

Ty
() Cbpoc pa3gen. y4acTKoB B COOTBETCTBMM C TeKYLIMMU NapaMeTpaMu cbopa JaHHex.

‘ OK ‘ ‘ OTtMmeHa ‘

» Ecnu Bbl6paHO CoxpaHeHMe TeK. NONoX. pa3ger. y4acTKoB, npun
NOBTOPHOM aHalln3e Tpacchbl 6y/:|,eT NPpUMEHEH TeKyLLI,MVI y4acToK
BOJ1OKHa.

» Ecnu BeibpaHo Copoc pasgen. y4acTKOB B COOTBETCTBUM C
TeKyLWuMM napameTpamm cbopa AaHHbIX, NPY NOBTOPHOM
aHanu3e 6yaeT NPMMEHEH y4acTOK BONOKHA, 3aaHHbI B
pacLUMPEHHbIX NapaMeTpax cbopa AaHHbIX.

4. [Onsa noareepxaeHusa Haxmute OK.
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AHanusa Tpacc 1 cobbITum
AHanu3s eosiokHa Ha OI'Ipe@eﬂeHHOM ydyacmeke 80JI0KHa

AHanu3 BonokHa Ha onpenenieHHOM y4yacTke
BOJIOKHa

Ecnu TpebyeTcst NpoBecTy aHanu3 BONOKHA Ha OnNpeaeneHHoOM yyacTke
BOJTOKHA, MOXHO Ha3Ha4MTb COObITUSI (HOBbIE MNK CYLLECTBYIOLLNE) B
KavecTBe COObITMI Havana u koHua yvacTka. MoXxHO onpeaenuTb y4acTok
BOJIOKHA AJ151 KOPOTKMX BOFIOKOH, MOMECTUB Ha4aro U KOHeL, y4acTka Ha
O[HO COobbITHE.

MpumevaHne:MoXHO YCTaHOBUTL Ha4Yano U KOHeL, y4acTka no YyMOrnyaHuio, KoTopble
OyayT NPMMEHSATLCA NPY NEPBOM aHanM3e Uiv NOBTOPHOM aHanuae npu
N3MepeHUn Tpacehbl.

OnpepeneHne yyacTka BOJNIOKHA:

1. B rnmaBHOM okHe nepenguTe Ha Bknagky CobbiTua (ans
CYLLIECTBYIOLLETO CODOLITUS) N HAXMUTE | . .
nnn

B rmaBHOM OKHe nepenguTe Ha Bknagky UamepeHue (ansa HOBOro
CoBbITUSA) U HAXMUTE I+ |

2. [nsa HoBoro cobbiTusA onpegennTe MecTononoxeHme cobbiTua Havana
yyacTka, nepemelyas mapkep A no Tpacce ¢ NOMOLLbIO CTPENOK
BNpaBo/Breso. [JononHuUTenbHbIE CBEAEHUS CM. B pasfene
«Mcnonb3oBaHne MmapkepoB» Ha cTp. 177.
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
AHanma Tpacc n cobbITun

AHarnu3s eoriokHa Ha onpedeneHHOM y4yacmeke 80J/I0OKHa

3. B cnucke YyacTkm ycTaHOBMTE MapKep Havarna unm KoHua yyacTka B
HY>XHOM COObITUM B OKHE Tpacc.

¥ oor - X
Vamepere @ He rogen

30 1310 nm (9 pm)

-

P

b
1 ‘
B
1
10 4
a
b

s

o @

0o s g 15 20 m
A 0.9575 km 14.523 dB Tome Morepu: 2.241dB
B 1.0824km 12.199 dB
AB: 01249 km 2.324dB m: Otpaxerme: “52.1d8
Cp. o AB: 18.601dB/kM oo | ‘

UGG - 000

Vs aiina: Macrobend _Merge.trc
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000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com
AHanusa Tpacc 1 cobbITum

AHarnu3s e8osiokHa Ha onpedeneHHOM ydyacmeke 80JI0KHa

4. [ns Bo3BpaTta B [MaBHOE OKHO HaxxmuTe U3MeHuTb (BKnagka
Cob6biTnA) unn BetaBuTb (BkNagka UamepeHue).

¥ ororR - X
Cobmun @ He rogen

30 310 nm (9 pm)

20
N
15 ‘
2|

o b

00 05 o Ts 20 )

A 09526 km 14.563 dB
B 1.1020 km 12.275d8

AB 0.1494 km 22874 YT Hav./koeu yvacka | Otpaxesve: -52.1d8

Cp. not. AB: 15.312 dB/km

Tun: [Heorpaxaioums | Morepu 2.261dB

Komwer: [Macrobend

O e ) o 008

Vius daina: Macrobend Merge.trc

|88 oTDR

Vismeperme

3. 1310 nm (9 pm)

o e

00 05 10 15 20

A 0.9575km 14.523d8 g, Orpaxatounit ~| norepu: 2.241d8
B: 1.0824 km 12.199dB
A8 01249 km 232448 Ve Hau./coneu yuacTka | Orpaxenve: -52.1dB
Cp. nor. A-B: 18.601 dB/km KommenT: ‘ ‘
R EE R (= = ° 00

Vs haiina: Macrobend_Merge.trc

MepeonpeaeneHne Hadyana 1 KoHUa y4acTka NpMBOAMT K U3MEHEHUH0
cofepXkmmoro Tabnuubl cobbiTuii. Havano yyactka cTaHOBUTCS
cobbITvEM 1, a ero onopHoe paccTosiHie npuHuMaetcs 3a 0. O6Lwme
noTepu BbIYMCIISAIOTCS TOMNbKO B Npeaenax ykasaHHOro yyacTka BOJIOKHa.
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AHanma Tpacc n cobbITun
BknitodeHue u ebiknoHeHuUe onpeaeneHu,q ompaxaruw,ux KOHU08 80J/I0OKHa

BknroyeHue n BbIKNOYeHne onpeaperneHus
OoTpaXarwmnx KOHL OB BOJIOKHA

Mo ymonyaHuio npu cunbHbIX NOMeXax Ha Tpacce NpunoXeHve npekpaluaet
aHanua gna obecneyeHnss TOYHOCTM M3MepPEHUn. Tem He MeHee, B
HacTpONKax NPUIOXEHNsT MOXHO yka3aTb HeobxoaMMOCTb noucka obnacTtu
Tpacchl, B KOTOPOW CO3Aal0TCs NOMEXU, YTOOLI ONPeaennTb OTPaXeHUs
(Hanpumep, Bbi3BaHHbIE pasbemamn UPC) 1 ycTaHOBUTL B 3TOM TOUKE
METKY KOHLa y4acTka.

Mocne BbiGopa 3TOro NapameTpa obHapy)XeHne ByaeT BbINOMHATLCA
aBTOMATMYECKM NPU NOCHEaYOLLINX U3MEPEHMSIX.

Ecnu go atoro namepenue tpacchl 6birio BeINOMHEHO 6€3 NpUMeHeHUs
[AaHHOro napameTpa, nporpamMma npearnoxuT NPoOBEeCT! NOBTOPHbIV aHanu3
Tpacchl (4N nonyyeHust nogpobHon uHdopMaLmm 0 NOBTOPHOM aHanmnse
Tpacchl CM. «AHanu3 nnM NOBTOPHbLIV aHanNu3 Tpaccbl» Ha cTp. 165). Mpu
NMOBTOPHOM aHanuse Tpacchl C NPUMEHEHNEM AaHHOro napametpa
BblGepuTe COpPOC NO3NLMI COOTB. TEKYLLUM NapameTpam U3mMepeHus.

MapameTp ByaeTt Ucnonb3oBaH NPUNOXKEHMEM TONLKO B TOM Crlydae, ecrnu
no 3aBepLUeHNM aHanm3a bbino 06HapyXXeHO 3HaYMTENbHOE OTpaxatoLlee
cobblTme.
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AHanusa Tpacc 1 cobbITum
BknitodeHue u ebiKkntoHeHuUe onpedeneHu,q ompaxxaruwux KOHU08 80J/IOKHa

B tabnuue nokasaHa pasHuua, KOTOPYH MOXHO 3aMeTuTb B Tabnmue
cobbITUA B 3aBUCMMOCTU OT TOTO, BKITHOYEHO onpedeneHne oTpaxaroLmx
KOHLIOB BOJTOKHA UMK HET.

MapameTp He BbIGpaH

(ycnoBHbIW aHanu3) MEIECIE L

Co6bIiTue, Npum Co6bIiTue, Nnpum
Cnyuaii KOTOPOM 3HayeHue notepb KOTOPOM 3HauyeHune norepb
YCTaHOBIEH UIY OTPaXKeHUsA yCTaHOBIEH UIN OTpaXeHusl
KOHeL, y4acTka KOHeL, y4acTka
KoHel yvacTtka, |HeoTpaxatowm |3HaveHue, Takxe, kak n | Takxe, Kak 1 npu
pacrnosioXeHHbIN | gedekT ~1=  |BblYMCIIEHHOE npu 06bI4HOM | OOLIYHOM
Ha PU3n4ecKoMm |mUnu npu 06bI4HOM aHanmse aHanuse
coObITuM, oTpaxawLlnin |aHanmse

npesblwatowem |aedekt 1L
nopor KoHua
BOnokHa (EoF)

KoHey yyacTka, |HeoTpaxatowm 3HaveHue, Ecnn Ecnn
pacrnosioXeHHbIN | gedekT ~1—=  |BblYUCIIEHHOE NPUMEHNMO, NPUMEHNMO,
Ha PU3NYeCKOM |Unn npv 06bIYHOM OoTpaxawLlmin |3HadyeHune
cobbiTuM, oTpaxawlnin |aHanmse nedekt 1L OTpaxeHun,
noTepu koToporo |aedekt JL (pacnonoXeHH |Bbl4MCIIEHHOE
He npeBbIWaloT bii B 0Onactn |npu obbl4HOM
nopor KoHua nomex)? aHanuze.p

BonokHa (EoF)
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AHanma Tpacc n cobbITun
BknitodeHue u ebiknoHeHuUe onpedeneHu,q ompaxaruw,ux KOHU08 80J/I0OKHa

MapameTp He BbIOpaH

(ycnoBHbIW aHanus) RTEECEATD ELEET

Co6bITue, Npu CoObITue, Nnpm
Cnyuai KOTOPOM 3HaveHue notepb KOTOpOM 3HauyeHue nortepb
YCTaHOBJIEH UInun oTpaxeHus yCTaHOBIEH Unun oTpaxeHus
KOHel y4YacTKa KOHel y4YacTKa
KoHel yyactka |KoHel aHanusa [HegocTtynHo Ecnun Ecnu
He pacrnonoxeH |—* NPUMEHUMO, NPUMEHNMO,
Ha n3nyeckom oTpaxawLlmn |3HadyeHune
cobbITUN aedext JL OTpaKeHui,
(pacnonoXeHH |Bbl4UCIIEHHOE
bl B 06nactn |npu 06bI4HOM
nomex)®d aHanuse.?

a. O6uee 3HaYeHWe NOTepPb OAMHAKOBO A BCEX ANEMEHTOB, NOSBMBLLMXCA Nocse cobbITus, ANs KOTOPOro
KOHeL, y4acTka Obin HaCTpoeH B COOTBETCTBUM C 0ObIYHLIM aHanM3oM. 3HadyeHve NoTepb Ha yyacTke byaet
COOTBETCTBOBATb NOTEPSIM, PACCHUTAHHBIM A5t OTpe3ka MexXay Hayanom yyactka u cobbiTueM, KoTopoe
npv NpoBeaeHnn 0bbl4HOro aHanmaa bbino onpeaeneHo Kak KoHeL, y4acTka.

b. TNonyyeHO MeHbLUEE 3HaYeHWe, MOCKOMbKY COObITUE PacnonoXeHo B 06nacTu nomex.

CobbITHe KoHLa aHanm3a 3aMeHeHo HeoTpaxaloLmMm cobbiTeM = co 3HaveHnem notepb 0 dB.

O6Lee 3HayYeHVe NOTepb OANHAKOBO AN1A BCEX AMIEMEHTOB, MOSBMBLUMXCS MOCIIE BCTaBMNEHHOIO COObITUS.

3HaueHve noTepb Ha y4yacTke OyaeT COOTBETCTBOBATL NOTEPSIM, PACCHMTAHHBIM ANS OTpe3ka Mexay

Hayanom y4yacTka 1 BCTaBfIeHHbIM CODbITUEM.

Qo

BAXHO!

Mpu npeBbILIEHMU NOTEPAMM COOLITUSA Nopora KoHua BonokHa (EoF)
aHanu3 npekpartutcs. NpunoxeHue ycTaHOBUT ANA COOLITUA Mapkep
KOHL,a BOJIOKHa.

B atom cny4yae aaxe npv BbiGope AaHHOro napamMeTpa npunoxeHue
He OyaeT uckatb Ha Tpacce o6s1lacTb NOMeX AN OTpaXkaroLmx
KOHL,OB BOJIOKHa.

Ecnu nonck Heo6xoAMMO NPOAOIKUTL, cneayeT yBenuiYuTb Nopor
EoF (cMm. paspgen «HacTpoinka noporoB o6Hapy>XeHuUs1 npu aHanu3e»
Ha cTp. 38).
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KoHTponbHoO-u3ameputenbHble Npubopbl 1 060pysoBaHue

AHanusa Tpacc 1 cobbITum
BknitodeHue u ebiKkntoHeHuUe orlpedeneHu,q ompaxxaruwux KOHU08 80J/IOKHa

,uﬂﬂ BKITHOY€HUA U BbIKITIO4YeHUA onpeaerieHnsa oTpaXxarwwunx KOHL OB

BOJIOKHa:

1. B maBHoOM meHo HaxxmnTe KoHdurypauus tecra.

2. W3 cnucka Mpum. k BoiGepute Tek. c6op AaHHbIX.

3. B gmnanorosom okHe KoHdurypaums Tecta nepevigmte Ha BKNagky
OnpepeneHue KaHana.

4. Ytobbl aKTMBMPOBATH 3TOT NapaMeTp, YCTaHOBUTE AN NeMeHTa
OGHapy>xeHne KOHLUa BOJ.-ONT. Kabens no oTpax. cnocobHoCcTH
donaok.
nin
Ecnu TpebyeTcsa oTkniounTb 3TOT NapameTp, CHUMUTE (priaXkok.
Koourypauvs Tecta X

o ——— Mo,
Cs-8a BorokHa Moporosbie 3Havenys obHapyKeHns
Nna BonHeL: MoTepw Ha cToike: [ 00245
nn: [ | Novepu va paseeramrene: 2500 gg.
s e | (e [ so00as
R [ omy, e [ _7rde
s s e B (|| 0Brapyxerute korua son.-on. kabens o otpa.crocobrocr | )
[5¢] Conepwr Havano yuacrea ] Maxpoarv6
[3¢] Coneprr koreu yuactka Amewie
EErsmEy ®
5. Haxmute OK, 4ToObl BEPHYTLCH B IMTABHOE OKHO.
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AHanma Tpacc n cobbITun
Omkpbimue ¢halisioe usmepeHul

KoHTponbHoO-u3ameputenbHble Npubopbl 1 060pysoBaHue

OTKpbiTUE hannoB namepeHumn

Mo ymonyaHuio npu OTKpbLITUK hanioB TpacChl NPUOXEHUE NbITaeTcs
COBMECTUTb ANVHY BOMHbI C TOW, KOTOPYH Bbl BbIOpanu Ha CBoOEM MoAyre.
Ecnu ata gnvHa BonHbl HEOOCTYMNHA Ha BalleM Moayre, NpunoxeHue
BblOMpaeT MMEIOLLYIOCS ANMHY BOMHbI, GNuKanLuyo K AnvHe BOMHbI
OTKpbITON Tpacckl. OTKpbiBaeMbIn thann otobpaxaerca B Buae,
yCTaHOBEHHOM MO yMon4yaHuto (cM. pasgen «Bbibop npeacrasneHus no
yMorn4yaHuo» Ha cTp. 112).

B npuBegeHHON HMxe Tabnuue ykasaHbl BO3MOXHbIE PEXUMBI
MacwTabnpoBaHusa U MapKepoB Npu OTKPbITUK Tpacc. [pn OTKpbITUK
crapbix Tpacc OTDR ansa nonyyeHusa nogpobHon nHgopmaumm cum.
COOTBETCTBYIOLLYIO CTPOKY.

BbiOpaHHbIe

obnacTbio 1
koadhpuumeHToM
MacwTabupoBaHus,
KOTopble BbInu
COXpaHeHbI C
dannom.

Takow e macwTab

Tun cdanna MacwrtabupoBaHue Mapkepbli

2 P prep co6bITuA
U3mepeHus, MpunoxeHue Mapkepbl BbibpaHHble
COXpaHEHHbIE C BbINOSHAET oTobpaatoTcs B cobbiTuA
MacLuTabupoBaHueM yBenuyeHue B TakoM xe oTobpaxatoTcs B
BPYYHYIO. COOTBETCTBUM C COCTOSIHMM, B TakoM xe

KOTOPOM OHMU
Haxoaunuch npwm
coxpaHeHum channa.
Mpu nepeknoyeHnn
Ha Opyrywo AnvHy
BOIMHbI Mapkepsbl
OCTaHyTCs B TOM Xe

COCTOSIHUM, B
KOTOPOM OHMU
Haxoaunucb nNpm
CcoxpaHeHuu anna.

[0na kaxxaon anvHbl
BOJHbI BblIOpaHHbIe
cobbITMA MOryT BbITb

npUMeHsieTcst ko Bcem |MOTIOKEHUN. pasHbIMU.
OJNMHaM BOJH.
Ctapbin chann Tpacchl MpunoxeHnem Bblbupaetcs nepsoe
Tpacchl. oTobpaxatoTcs B onpegensaoTcs cobbITMe Ha Tpacce.
peXxvmMe NosiHoro NoNoXeHnst
npeacTaBneHus. MapKepoB No
YMOIYaHWIO.
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AHanusa Tpacc 1 cobbITum
Omkpbimue ¢halinos usmepeHul

BAXHO!

Ecnn nameHeHus BHOCUNUCb TONbKO B MacluTab, MapKepbl Unm
BblOpaHHbIe COOLITUA, NPU 3aKPbITUN U3MEPEHUSA NPUITOXKEHUEe He
BblAaeT npeaynpexaeHne o He06xoAMMOCTU CoOXpaHeHUs
M3MeHeHun B channe, Nno3ToMy nepea oTKpbITUEeM Apyroro cainna
M3MeHeHHbIN chann cneayeT COXpaHUTb.

WHdopmaLmio No nepemMeLLeHnio Mexay Tpaccamm cM. B pasgene «Boibop
oTobpaxxaemon AnuHbI BOMNHbI» Ha CcTp. 141.

Ansa oTkpbITUA danna namepeHns:
1. B NmaBHOM MeHIo Haxxmute @amn, a 3ateM OTKpbITb.

nnn
B rmaBHOM OKkHe HaxmuTe | | = [

2. Tlpy HEOBXOAMMOCTM yKaXXnTe Apyroe MeCTo XpaHeHMUsl, YTOObI OTKPbITb
CoXpaHeHHbIn dann.

3. TlpokpyTuTe cnucok arnos 1 BelbepuTe hann Tpacchl, KOTOPLIN
HYXXHO OTKpPbITb.

4. Haxmute OTKp..
CHoBa OTKpOeTCs rmaBHOE OKHO.

Ecnu Tpacca yxe namepeHa (Ho He coxpaHeHa), NpUNoXeHne
NPeanoXNT COXPaHNUTb TEKYLLLYI0 Tpaccy. YTobbl coxpaHuTb Tpaccy,
HaxxmuTe Coxp. Tenepb MOXHO OTKPbITb ¢harin Tpaccol.
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KoHTponbHo-uameputenbHbie Nnpubopbl n o6opygoBaHue www.tehencom.com

BbinonHeHne aHanu3sa
pe3ynsraTtoB BPYYHYIO

MepenBurasi Mapkepbl U MaclwTabupys noboe codbITUE NN CErMeHT
TPacchl, MOXXHO M3MEPSTb NOTEPU HA CTbIKax, 3aTyXxaHWe Ha yyacTke
BOJIOKHA, OTPaXXeHWe 1 onTUuYeckme obpaTHble NoTepu. ATn AENCTBUS
MOXHO BbINOMHUTL KaK Nocrne N3aMepeHus Uinn OTKPbITUS Tpacchl, TaM U B
npouecce U3MepeHus.

Ucnonb3oBaHMe mapkepoB

MapKepr MOXXHO NPUMEHATb ANA NPOCMOTpPa NoJoXXeHnA, OTHOCUTEITbHbIX
noTepb NN OTpaXeHunq cobbITUS.

[ocTyn K Mapkepam MOXHO NOMy4MTb B IMaBHOM OKHE Ha BKrajKkax
CoObITuA (Npu namepenunn coboitns) unu Uamepenmne (npu gobasneHun
cobbITnA).

MoxxHO 3adouKcupoBaThb UM Pa3bnoKMpoBaThL PacCTOSHNE MeXay
YEeTbIPbMSA MapKkepaMu 1 nepemeLLatb Ux Kak eauHbivi 6nok. MoxHo
3adpumkempoBaTtb Unu pasbnokMpoBaTb PACCTOSHUE MEXAY Napou
MapkepoB A 1 a unu Mexay napon mapkepos B n b u nepemewatb mx.
MoxHo 3admkcmpoBaTb Mapkepsl a, A, b, B u nepemeLuatb ux rpynmnow.
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BbinonHeHne aHanunsa pesynsTaToB BPyYHYHO
Ucnonb3oeaHue mapkepos

Ons nepemelueHna mapkepa HenocpeacTBEHHO Ha rpacuke:
1. Yb6egutecb, 4TO Ha NaHEeNn KHOMOK MaclTabMpoBaHUA HaxaTa

KHOMKa Ié .

2. Ha Bknagke U3mepeHue BbiGepnTe Mapkep HENOCPEOCTBEHHO Ha
n306paXkeHnn Tpacchbl 1 NepeTaLLMTE €ro B Hy>KHOE NMOMOXEHNeE.

PacctosiHne Mexay

—A: 0.9453 km 14.573 dB —— MowHocTb B MecTe
Hadanom ysacra acnonoxeHnss Mapkepa A
Mapkepom A J—B: 1.0922 km 12.114 dB p prep:
o MoLuHOCTb B MecTe
PaccTosHne Mexay AB: 0.1470 km 2.459 dB

pacronoxeHus Mapkepa B
Hayanom yyacTka u

mapkepom B Cp. noT. A-B: 16.731 dB/km Pa3HocTb MoLLHOCTEN
Pacctosinue mexay mexay mapkepamu A n B
mapkepamu A n B a B )
CpeaHue notepum Mapkep He BbIGpaH
mexay A n B

Mapkep BbibpaH
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BbinonHeHne aHanunsa pesynsTaTtoB BPYYHYIO
Ucnornb3oeaHue mapkepos

Onsa nepeMelyeHnsi MapKepa ¢ MOMOLLLIO KHOMOK CO CTperikamu:
1. Bblbepute Mapkepbl, HaXMMasi KHOMKXN MapKepoB Ha BKragke

U3mepeHue.
A 0.9453 km 14.573 dB
B: 1.0922 km 12,114 dB
A-B: 0.1470 km 2.459 dB
Cp. noT. A-B: 16.731 dB/km

Crpenka E

il ][] e

Mapkep He BbIOpaH
Mapkep BblGpaH

2. BbiGpaB HyXHble MapKkepbl, NepemMecTuTe KX BNpaeo W BIeBo Mo Tpacce
C MOMOLLbIO KHOMOK CO CTpernkamu.

Mpumeyanune:Ecnun BbIOpaHo Gonee ogHOro mapkepa, oHu OyayT nepemellarbcs eanHbIM
Grokom.

onsa BO3BpaTa MapKepa B 30HY BUOANMOCTMU:

1. YbepuTechb, 4TO BbIOpaH MMEHHO TOT MapKep, KOTOPLI COOTBETCTBYET
NCKOMOMY.

2. TlepemecTute Mapkep C MOMOLLbIO CTPENOK BNpaBo/BMeBo.
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BbinonHeHue aHanunsa pesynsraToB BPy4YHYHO
OnpedeneHue paccmosiHuli 0o cobbimuli U OMHOCUMESbHbIE MOUHOCMU

OnpeneneHue paccTossHUM A0 COOLITUN U
OTHOCUTESIbHbI€ MOLLHOCTH

TecTtoBoe npunoxeHne OTDR aBTOMaTU4eCKM pacCUnTbIBAET NOMOXEHNE
cobbITnsA 1 oTobpaXkaeT paccTosiHue Ha Bkragke CobbITuA.

MoxxHo BPYYHYHO MOJTy4YUTb NOJIOXKEHNE cobbITns U paccToAaHne Mmexay
cobbiTnaAMK. MOXHO Takxke OTO6p33MTb pa3fin4Hble NokKa3aHuA
OTHOCUTENBbHOW MOLLHOCTM.

PaccTosHus 1 oTHOCUTENbHbBIE MOLLHOCTU NpeacTaBneHbl ocamm X n'Y
COOTBETCTBEHHO.

[na aBTomaTu4yeckoro onpeaeneHUsa paccTosHUA A0 cobbITuA n
CBA3aHHOINo ¢ HUM ypPOBHA OTHOCUTENbHON MOLLHOCTHU:

1. B rmaBHoMm oOkHe Bbibepute Bknagky U3amepeHue.
.

5

2. Haxwmute| |/ || , 4ToObI 0TOGPa3NTL BCe Mapkepsl. Mapkepbl GyayT
aBTOMaTUYECKN YCTAHOBIEHbI B HYXXHbIE MO3ULUN.
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BbinonHeHne aHanmnsa pesynsraTtoB BPY4YHYHO
OnpedeneHue paccmosiHull o cobbimuli U OMHOCUMesbHbIE MOWHOCMU

Onsa onpeneneHnsa pacCTOAHUA A0 COOLITUS U CBA3AHHOIO C HUM
YPOBHSl OTHOCUTENBHON MOLHOCTU BPYYHYHO:

1. B rnaBHOM OkHe BbiGepuTe Bknagky UsmepeHue.

2. Tepemectute mapkep A k Hayany cobbiTus. [JononHuTensHble
cBedeHuns cM. B pasgene «Mcnonb3oBaHne mapkepoBy Ha cTp. 177.

4 oorR - X

OTDR | Cobbun [ENEEEIVEl Caonka @He rogeH

1510 nm (9 pm)

"
T
ane

Okp  Coxp Oruer

. mEo

Mpen. Bce  Cren.
1 [[Trastioe vetio

b

05 10 15 20 km

A 1.0502km 22.800dB  forepy 4-Toueuroro cobbrmus: Make. oTpaxervte:
1.0923 km 22.820 dB

ro oommem  oomw  -0.022 dB -61.2 dB

Cp. rot. A-B: -0.487 dB/km

L R ][] s

YuacTok

Vms daitna: Reflective End-of-Fiber Enabled.trc
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BbinonHeHne aHanunsa pesynsTaToB BPyYHYHO
OnipedeneHue nomepb U MakCUMaIbHO20 OMPaXeHUsi COBbIMusI

OnpepeneHue noTepb U MakKCUMarnbHOro
OTpaXXeHns coobITUA

MoTepst cobbiThA (Bbipaxkaemas B dB) BbIUMCNSETCS HA OCHOBE M3MEpPEHUs
CHWKEHMS YPOBHS CUrHarna npw paneeBckoM obpatHom paccesiium (RBS),

BbI3BaHHOM 3TUM COGbITUEM. [oTepn COBLITUS MOTYT ObITb PE3YNETATOM U

OTpaXKaroLLEero, 1 HeOTpaXkaroLLEero cobbITUIA.

MpunoxeHue BbINOMHAET pacyeT NOTEPb COOLITUS NO METOAY «YeTbipex
TOYEK». Onpe,u,eneHme noTepb coObITUA no YeTblpeM To4YKaM OCHOBaHO Ha
annpokcmauum MeTogoM HamMeHbLumx kBagpatoB (MHK). MNotepwu
coObITHA, onpeaerneHHble MO YeTbipeM TO4YKaM — 3TO 3HaYEHue,
oTOOpa)kaemMoe Ha BKNnagke coObITUA.

» [loTepu cobbiTns, onpegeneHHble No YeTbipem Todkam: metog MHK
ncnonb3yerca Ans NoCTpoeHUs NPsIMOM MMMHUM HA OCHOBaHUU OaHHbIX
obpaTHoro paccesiHus B AByX 06nacTsix, onpedeneHHbIX Mapkepamu a,
Anb, B, T.e. B obnacTtax cnesa u cnpaBa OT COObITUSA, OrPaHNYEHHbIX
Mapkepamu A 1 B cOOTBETCTBEHHO.

lay

16.50

LE»DDJ\/J
W N A
MoTepu cobbiTus,

£5.50 a onpepgerneHHble no
YeTblpeM To4kam ‘

ALYV NNIZSV=N)\

15.00

1450
b

25150 25200 26250 253 25350
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BbinonHeHne aHanunsa pesynsTaTtoB BPYYHYIO
OnipedeneHue nomeps U MakCUMasibHO20 OMPaXeHUsi CoBbImusi

[1Be NoforHaHHbIE NMHUM 3aTEM SKCTPAMNONMPYIOTCS K LIEHTPY cobbITUs,
1 NoTepu cobbITUSI ONpeaensioTCs HanpsSMyHo Mo NageHU0 MOLLHOCTM
Mexay ABYMS TUHUSIMU.

> OTpa)KGHVIe — 3TO OTHOLUEHNE OTpaXeHHOro CBeTa K CBETY Ha BXo4e.

anIMe‘-IaHI/IeanI/I TecTnpoBaHuUn B pexnme pearibHOro BpemMeHun nony4yaemoe 3Ha4yeHume

OTDR

OTpaxeHuna He Bcerga OblBaET TOYHbIM.

[Onsa onpegeneHusi notepb COObLITUS N MAKCUMANbLHOIO OTPaXeHUst:
1. B rnmaBHOM OkHe Bbibepute Bknagky UamepeHue.

2. B HmxHen yactn okHa HaxxmmuTe CobbiTne. Ha rpadmke otobpasarca
mapkepsbl a, A, Bu b.

3. ¥YBenuubre macwTad 1 nomectute Mapkep A B KOHEL, IMHEAHOrO
yyacTka, NpeALlecTBYOLLEro U3MepsemMomy CoObITUIO.
HononHuTtenbHble cBeeHNst cM. B pa3genax «Mcnonb3oBaHue
3aneMeHTOB ynpaBrneHusa macwtabnpoBaHnemy Ha cTp. 136 u
«Mcnonb3oBaHme mapkepoB» Ha cTp. 177.

4. T[lomecTute cybmMapkep a B Ha4arno fIMHENHOro y4acTka,
NpeaLwecTBYOLLEro n3MepsemMomMy CobbITUIO (YH4aCcTOK HEe JOIMKEH
cogepXarb 3HauMMble cobbITHSA).

5. TNomecTtute mapkep B B Hayano nNuHenHoOro yvyacTtka, cnegyroLiero 3a
namepsieMbiM cobbITUEM.
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BbinonHeHne aHanunsa pesynsTaToB BPyYHYHO
OnipedeneHue nomepb U MakCUMaIbHO20 OMPaXeHUsi COBbIMusI

6. [lNomecTtuTe cybmapkep b B KOHeL NMHENHOrO y4acTka, cnegyroLlero 3a
n3mepsieMbiM COObITEM (YHacCTOK He JOMKEH codepX)aTb 3Ha4YMMble

cobbITnA).

4 Wamepiiemoe cobbiTine

JIMHEAHBIN yyacTok
A .
- IIvHeiiHbIA yqacTok

MakcumansHoe oTpaxeHune

MoTepu 4-To4euHoro cobbITus: MaKc. oTpaeHue:

MoTepwn cobbITus,

onpeaeneHHble
YeTbIPEXTOYEYHBIM 2.235dB -52.1dB
METOLOM MO y4acTKam,
OrpaHV4eHHbIM Mapkepamu
a,A,Bub

Cobbirue | ‘ Yuactok ‘ | ORL

Mpumevanne:[ns HeoTpaxaowmx cobbiTun 6yayT oTobpaxaTbCs CMMBOMbl ——.
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BbinonHeHne aHanmnsa pesynsraTtoB BPY4YHYHO
OnpederieHue nomepb U 3amyxaHusi Ha y4acmke

OnpepaeneHne NoTepb M 3aTyXaHUA Ha y4YacTke

AnnpokcrMmMmaumsi no metogy HamMmeHblumx kBagpatoB (MHK) nsmepsier
3aTyxaHue (MoTepwu C pacCToSHNEM) MeXay OBYMSI TOMKaMKn nogbopom
NPsSIMON NMMHUK, aNMPOKCUMUPYHOLLLEN AaHHble 06paTHOro paccesiHUA MeXay
mapkepamu A un B. 3aTyxaHue, onpeaeneHHoe no metogy MHK,
COOTBETCTBYET pasHuLie MOLLHOCTK (A dB) Ha paccTosHUM Mexay ABYMS
TOYKaMu.

Mo cpaBHeHUIO ¢ ABYyXTOYEYHbIM MeTogom, metog MHK nossonsier
nosy4aTb ycpeaHeHHbIEe NokasaTenu 1 sensieTcs bonee HageXxHbIM Npu
BbICOKOM ypOBHeE LymoB. OfHaKo ero He cregyeTt NPUMEHSATb, ECNN MeXay
OBYMSA MapkepamMmu nosiBnsieTca cobbiTve, Hanpumep 3Xo-curHan.

Motepu MHK A-B: notepu cobbiTus, orpaHuyeHHble Mapkepamu A u B,
onpeaensitoT NyTem NOCTPOEHMS NPSIMOW NMNHMU, COOTBETCTBYOLLIEN
AaHHbIM 00paTHOro paccesHUsa Mexay 3TMMK AByMS MapKepamu.

16.50 IC}%

16.00+

.
ERY

Motepn MHK A-B

L V’\__/““/\WWWMJ\

.

15.50 a

\k’ PNAMAAS N mwf’\*\vr“’vp'b\q AV

15.00

14.504 b

25150 25200 25250 25300 530 " m
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BbinonHeHue aHanunsa pesynsraToB BPy4YHYHO
OnpedesnieHue nomepb U 3amyxaHusi Ha yyacmke

3aTem cobbiTre onpegensercs nyTeM CHWKEeHNss MoLWHOCTK (dB) Ha
paccTosHUM MexXay ABYMS MapKepamu, pacCYATaHHOM MO HAKIOHY
nogoOpaHHON NNHUN.

XoTe aTOT MeTog, paboTaeT AOBOMbHO XOPOLLO A1 MOTEPb Ha CTbIKE, OH
COBEPLLUEHHO He NpUrofeH Ans oTpaxatoLwmux cobbiTun (Mo KpanHen mepe,
He Ans cobbITUIA «NPAMON NUHUNY ). [iNs BbICTPOro BbIYMCNEHUSI NOTEPDL HA
3a[jlaHHON ANMHE yYacTKa BONTOKHA B OCHOBHOM MUCMOSb3yeTCa MeToq
notepb MHK A-B.

MpumeyaHune:MamepeHunst notepb cobbiTnst Metogom MHK A-B cnegyet ncnonb3oBaTtb
TOMNbKO Ha y4acTkax BONokHa. MiamepeHune cobbiTuin He gact
WMH(POPMATUBHBIX PE3YNbLTaToB.

[nsa onpeneneHusi noTepb U 3aTyXaHUSA Ha y4acTKe:
1. B rnmaBHOM okHe BbibepuTe Bknagky MamepeHme.

2. Haxmute kHonky Y4acTok. Ha rpaduke otobpasatca mapkepbl A u B.

3. Tllomectute mapkepbl A 1 B B niobble ABe TOYKU TpacCChl.
[ononHuTenbHblE CBEAEHMS CM. B pasgene «/cnonb3oBaHune
MapkepoB» Ha cTp. 177.

4. YBenu4ubTe MacliTab Tpacchl 1 NpyM HEOBXOANMMOCTU TOYHO HACTPOUTE
nornoXxeHve MapkepoB. [JononHuTenbHbIE CBEAEHUS CM. B pasgene
«Mcnonb3oBaHMe anemMeHTOB ynpaBneHnsa macwtabvposaHuemy Ha
cTp. 136.

Mpumevanwne:MNpn npoBegeHMn nsamepeHns Mexay mapkepamu A n B He gomkHo 6biTb
HMKaKnX cobbITUN.

3artyxaHue A-B (meTog
HauMeHbLUNX KBaApaToB)

Motepu A-B (meTop
HaMMeHbLUKX KBaAPaTOB)

Mot. MHK A-B: 3aTyxaHre MHK A-B:

0.000dB  -42.280 dB/km

‘ ‘ Cobbitue | ‘ Yuactok ‘ ‘ ORL |
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BbinonHeHne aHanmnsa pesynsraTtoB BPY4YHYHO
UsmepeHue onmuyeckux eodspamHbix nomepb (ORL)

I/I3mepeHv|e OonTN4YeCKNX BO3BPATHbLIX NOTEpPb
(ORL)
Pacuetr ORL gact cnegytowyto nHdopMaumio;

» ORL mexgy mapkepamu A n B.

» O6wue ORL BbIMMCASIOTCA MEXAY HAa4anom v KOHLOM yyacTka Unu no
ANVHE BCero yvacTka BOMOKHa, B 3aBUCUMOCTU OT BblIBpaHHOro
napametpa. [lononHuTenbHble CBeAeHNs cM. B pasgene «McknioveHne
1 BKIOYEHME Havana v KoHua yyactka» Ha cTp. 36.

OnTuyeckme obpatHblie notepu (ORL) ABnAOTCA CyMMapHbIM pe3ynbsTaTom
MHOTOKpPaTHbIX OTPaXXEHWUIA U paccesiHUS CBeTa B ONTOBONIOKOHHOW cUCTEME.

MonyyeHue 3Ha4yeHnsa ORL:
1. B rnmaBHOM OkHe BbiGepuTe Bknagky MamepeHume.

2. B HmxHelh yacTn okHa HaxxmuTe ORL. Ha rpacmke otobpassarca
mMapkepbl A n B.

A-B ORL: CosokynHblit ORL:

48.84 dB 39.19dB

| Coberrre ‘ ‘ YuacTok ‘ ‘ ORL |

3. O6o3HaysTe Mapkepamu A n B yyacTtok, ons Kotoporo Tpebyercs
onpenennTtb 3HadeHne ORL.

OTDR 187



000 "TexaHkoM" KOHTponbHO-U3MepuUTenbHble NpU6Gopbl U o6opyaoBaHue www.tehencom.com



000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

10 YnpaBneHue channamm Tpacc c
NMOMOLLLIO TECTOBOIO
npunoxeHna OTDR

lMocne namepeHus Tpacc unm npu paboTte ¢ pesynsratamMmn U3MEepPEHNIn Bam
noTpebyeTcs COXpaHsiTb, OTKPbIBATb, NEPEMMEHOBLIBATL U yAAnATb
COOTBETCTBYHOLWME dhalnbl.

I'IepewmeHosaHMe, nepemMeLlleHne n yoaneHune cbaﬁnos Tpacc
ocyLiecTBndaeTcAa C NOMOLLbH YTUIAUTDI D,Mcnequp cbaﬁnoa.

C nomouwbto npunoxerHms OTDR MOXHO OTKpbIBaThb dhainnbl Tpacc u
COXpaHsTb nx B cobctBeHHOM dhopmarTe (.trc) n B hopmarte Bellcore (.sor).
Mo ymonuaHmio Tpacchbl COXPaHATCS NPUNOXKeHneM B COOCTBEHHOM
dopmarte (.trc). O Tom, Kak 3agaTtb doopmar darina no ymonyaHuto, cMm. B
pasgene «Bbibop cbopmata channa no ymondaHuo» Ha cTp. 116.

CoxpaHeHue c¢aina Tpaccel OTDR B gpyrom chopmare:

VMcnonb3ynTe KOMNbIOTEP, HA KOTOPOM YCTAHOBIIEHO NPUIOXEHNE
FastReporter.
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11 Co3paHue u dopmupoBaHue
OTYeTOB

K oTyeTtam o Tpaccax MOXHO [06aBNsATb MPMMeEYaHUst O PacrnosioXeHnn
NPOTECTMPOBAHHbIX BOMTOKOH, TUMAXx BbINOSIHEHHbIX 3aga4y 1 obLimne
KOMMeEHTapun, OTHOCSILLIMECH K TpaccaM, KOTopble MOTyT NPUroanTLCS B
JanbHenwen pabore.

HNo6aBneHune nHcpopmauumn B pesynbsraTbl TECTOB

Mepen c60poM AaHHBIX O Tpacce Uiu Nocre Hero MHorga bbiBaeT HyXHO
[06aBUTb UM OGHOBUTL CBEAEHWS! O MPOTECTUPOBaHHOM BOJIOKHE,
nprMeYaHns K 3agaHunio Uy KoMMeHTapun. Mo ycMoTpeHuto nonb3osaTens
BBOAVMbIE CBEAEHWNS MOTyT GbiTb COXpaHeHbl BMECTE C TPaCcCOW, OTKPbITOM
B AAHHbI MOMEHT, N BMECTe CO CreayroLmuM 3agaHmemM no cbopy
JAaHHbIX.

MHdopmaLmsa saBnsieTcsa odwen ons Bcex ANMH BOSH (pacnonoxeHve
Touek A n B, ID kabens u ID BonokHa 1 T.1.). [py o4mcTke nHopMauum B
okHe UpeHTudmkaumsa scs uHdopmauuna dyaet yganeHa.
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CosgaHune u hopMnpoBaHue OTHETOB
[Jlob6aeneHue uHgopmayuu e pesyrbmamsl mecmos

KoHTponbHo-u3MepuTenbHble Npubopbl U o6opyaoBaHue

[Hob6aBneHue nHdopmaumm B pe3ynkTaTbl TECTOB:

1. B NmaBHOM MmeHto Haxxmnte UgeHTudmkaums.

www.tehencom.com

2. Bbibepute nubo Tekywmin c6op AaHHbIX, Nn6o Cnean. c6op AaHHbIX
n3 cnucka Mpum. K.

3. Baegute Tpebyemyto nHdopmaLlmio. [ononHUTENbHbIE CBEAEHNS CM. B
pasgene «ABTomMaTU4eCcKoe UMeHoBaHue hannos Tpacc» Ha cTp. 24.

Waentnomkauma

Mpum. K: ‘Cﬂeﬂ. cBop AaHHEX

hd ‘

WaeHTndunkaropsl
1D 3apanmns
Komnarna

Knnent

Onepatop A
Onepatop B
KoMmeHTapkn

1D kabens

ID Bonokta

Pacnonoxerne A

3Hauerne Yeenuuerme

HeakTusHbiii
Fiber 1

HeaKTHBHbIi

Wma daitna »

3
s

v

MpocMoTp uMern daina:

Pasgen-nb: Cums. noguepk. ()

Fiber 11.trc

‘ Yeennuetve...

Ounct. 3Ha4 |

BoccT. 3aBofcKMe HAaCTPORKI |

OK ‘ ‘ QOtmena ‘

Mpumeyanune:iHdopmaums B nonsx CepuiHbin Homep, Mogenb 1 lata KanMbpoBKu
nNpeaoCcTaBnseTcs NPUNOXEHNEM 1 HEQOCTYMNHa ANS U3MEeHeHUd. 3Ha4YeHns
OJIMH BOITHbI, UMMNYNbCOB U ANUTENbHOCTU HEMb3s1 UBMEHUTb B OKHE
UpeHTudmkauma, Ho MOXHO 3afaTh nepes n3mMepeHnem Ha Bknagke
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4. Haxmute OK, 4TOGbl BEPHYTLCSA K OTOGPaXKEHMIO TPACChI.

BBegeHHas VIH(bOpMaLI,I/IFI COXpaHAeTCA BMeCTE C Tpaccoﬁ N MOXET
ObITb NPOCMOTpPEHa Unn naMmeHeHa B noBON MOMEHT TaknMM Xe

cnocobom.
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KoHTponbHo-uameputenbHbie Nnpubopbl n o6opygoBaHue www.tehencom.com

CosgaHue n hopmmnpoBaHmne OTYETOB
Cos0aHue omyema

Onsa ynaneHusa Bcen nHcopmaumm m3 okHa ngeHTudmkaumm:
Haxmute kHonky O4NCTUTL 3HAYEHUA.

MpumevaHune:UHdopmauuto, otobpakaemyto B nonsx AnuHa BonH(bl), UMnynbc(bi),

OTDR

OnutenbHocTb, CepuinHbIi HOMep, Mogenb 1 [lata KanMGpPoOBKM,
yAAnNUTb HEBO3MOXHO.

Co3paHue oTyeTa

OT14eTbl 0 Tpaccax MOXXHO (HOPMUPOBATL C NMOMOLLBIO CaMOro YCTPOWCTBA B
dopmate PDF nnn XML. Mo ymonyaHunio hopMmnpyemMbin OTHET BKOYaeT
nHdopmaumio 060 BCex Tpaccax, HO MOXHO Takke chopMmnpoBaTh OTHET O
Tpaccax TekyLiero ¢panna.

XML-cbaiin He coaepXuT rpadukn, HO COAEPXKUT BCE Apyrne cBeaeHus ¢
COOTBETCTBYHOLLUNM UHOUKATOPOM, NOSTOMY reHepaTop OTYETOB MOXET UX
oTobpaxaTtb UNKn HeT.

B cnucke YKa3aHbl pasfiniHble 3fieMeHTbl, KOTOpbl€ MOryT ObITb BKIMOYEHBDI
B PDF-ot4erT. Mo ymonyaHuio BbibpaHbl BCE 3TN ANIEMEHTDI.

» OO6Lee CoOCTosIHME «rOAEH/He rOAeH»: UHOVKATOp pesyrnbraTa
TecTupoBaHusa — «logeH» unu «He rogeH». OH oToGpakaeTcs crnpaBsa
B BEPXHEWN 4YacTu oT4yeTa.

» OO6Lune gaHHble: Takne cBegeHus!, Kak Hanpumep nvs danna, garta u
Bpems TecTa, ID kabens, ID 3agaHus, KOMMEHTapun, KNMEHT, KOMNaHns
n ID BonokHa.

» PacnonoxeHus: TakMe cBefeHus1, Kak pacrnornoxeHve Todek A n B,
onepatop A 1 onepartop B, mogenb un cepuinHbii HOMep YCTPONCTBA,
Aarta KanmbpoBKu.

> Pe3yJ'IbTaTbIZ Takne ceeageHund o6 Mn3MepeHnax KaHana, Kak arnnHa
yyacTka, NoTepu Ha ydacTke, CpegHue notepu, cpegHue notepu Ha
CTbIKe, MaKCMMarbHbl€ NOTEPU Ha CTbIKE M COBOKYMNHbIA ORL.
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CosgaHune u hopMnpoBaHue OTHETOB
Cos0aHue omyema

» [paduk: ChopmmpoBaHHbIN rpadmk 6yaeT B TOYHOCTU
COOTBETCTBOBATb U306paxkeHuto Ha akpaHe. OanH koappuLmMeHT
MacwTabupoBaHnsa ByaeT NPUMEHSITbCA KO BCEM Tpaccam (OSIMHam
BOJIH) onpefeneHHoro cdanna. Mapkepbl Takke oTobpaxarTca Ha
rpaduke.

» Mapkepsbl: nHopMaLma o Mmapkepax: a, A, B, b, a Takke 3aTyxaHue no
MHK ot Toukm A go Ttouku B, notepu MHK n ORL. Ha rpaduke Tarke
oTobpaxkatoTcsi 3aTyxaHue, NnoTepu 4-TO4EYHOro CobbITUSA U
MaKcumarnbHOe OTpaXKeHue.

» Tabnuua cobbITUMI: pe3ynbTaTbl C COCTOsIHUEM «He rogeH»
oTobpaxatoTcst 6enbiM WPUEPTOM Ha KpacHOM oHe. B npoTuBHOM
crny4ae OHU He ByayT «BblaeneHbI».

» Tabnuua n3rnbos: CoaepXnUT AaHHbIE O PACMONOXEHUN U OENbTY
noTepb AN BCeX 0OHapyXeHHbIX Makpounsrnbos.

MpumeyaHune:Makpounsrmbsl He 0OHapyXxmnBarTCca Npu paboTte ¢ mogynem
FTB/FTBx-740C.

MpumeyaHue: Tabnuua asnsieTcs obLLen Ans BCeX BONOKOH 1 dhopMupyeTcs npu
obHapyxeHun Makponsrnbos (Ha nbon AnuHe BonHbl). Hanpumep, gaxe
€Cnu1 B OTYET BKIoYeHa TOMNbKO Tekyllasi Tpacca (4n1s KOTopon Ha 4aHHON
OJIMHE BOJTHbI HE OOHapY)XeHO MakpounsrnmboB), Tabnuua MoxeT ObiTb
chopmMmpoBaHa B criyyae obHapyXeHust MakponsrmboB Ha Apyrmx ArnvHax
BOJIH.

» [loporoBble 3Ha4eHusa MogeH/He rogeH: noTepu Ha CThike, NOTEPU Ha
pasbeme, OTpaXeHue, 3aTyxaHne y4-ka BONOKHa, MOTEpPU Ha yyacTke,
AnvHa yyacTtka n nopor cookynHoro ORL yyacTka cornacHo
HacTponkam KoHdmrypaumsa Tecta B pasgerne NoporoBble 3Ha4YeHUs
FlNopeH/He rogeH.

> I'Iapameprl TeCTUpoBaHUA: OTO6pa)KaeTCFI AJTMHa BOJIHbI, Anana3oH,
nMmnynbC N ONNTENbHOCTDb.
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KoHTponbHo-uameputenbHbie Nnpubopbl n o6opygoBaHue www.tehencom.com

CosgaHue n hopmmnpoBaHmne OTYETOB
Cos0aHue omyema

» Hactpoiikn Tecta: otobpaxaetcsa I, o6paTHoe paccesiHue, hakTop
noBMBa, MOPOr NOTEPb Ha CTbIKE, MOPOr OTPaXXEHWs!, MOPOroBble
3Ha4YeHMs KOHLLa BOSIOKHA, AMHbI BONH Makpousrnba n gensra notepb
Ha makpousrube.

Mocne (bOpMI/IpOBaHMﬂ OT4yeTa B NaMATU NPUNOXKEHNA COXPaHAKTCA
ANeMeHTbl OTYETOB, OTMEeYeHHble 114 nocneayrLlero NCnojib30BaHUA.

Ins onpeneneHus cogepXxaHus oTyeTa:
1. B MMaBHOM MeHI HaxxmuTe KHOMKy Monb3. HacTp-Ku.

2. Tlepengute Ha Bknagky OTyer.

3. Bbibepute TN dhanna.

Mons. HacTp-kt x

YuacTku:
( Tun dpaina: PDF v ) ] Obuee cocr. /1

Biiod. Tpacc: Bee v @ Obwme faHHble
3] Pacnonoxers
(3] Pesynerarei
[3¢] rpadux
3] Mapkepst
[3¢] Ta6ma cobumuit
[3¢] Tabra varv6os

] Noporossie savers Foper/He roger

] napawerpei Tecruposara

3] Hactpoiiku Tecra

Boccr. 3asocKve HaCTpOiHH
Omera

C nomouwbto BoccT. 3aBoackue
HaCTPOWMKU MOXHO BEPHYTb 3HAYEHUs!
Mo yMonyaHuio Afs BCex NapameTpos
Ha Bknagke OTuer.

MpumeydaHne:YTobbl MMETb BO3MOXHOCTb B OyayLLeM UCMOonb30BaTb 3TU AaHHbIE UMK

OTDR

HaCTPOUTb OTHET C NOMOLLIbIO COBCTBEHHbIX MHCTPYMEHTOB, Bbl6epI/ITe XML.
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CosgaHune u hopMnpoBaHue OTHETOB
Cos0aHue omyema

4. B cnucke Bkntouy. Tpacc Bbibepute Bee, 4ToObl 0TYET hopmMmupoBancs
Ans Bcex Tpacc (anviH BonH), unu Tekywas, 4tobbl cchopMmmpoBaTth
OTYeT A4NA TeKyLlen Tpaccsl.

Mok HacTp-ku X
Orver
Yuacrin:
Tun daiina: PDF v ] Obuee cocr. /1
( Bicmow. Tpacc: Bee B ) [3¢] OBuwme passsie
(3] Pesynerarei
[3¢] rpadux
3] Mapkepst

[3¢] Ta6ma cobumuit

[3¢] Tabra varv6os

] Noporossie savers Foper/He roger
] napawerpei Tecruposara

3] Hactpoiiku Tecra

Boccr. 3asocKve HaCTpOiHH
Omera

5. Ecnu B kayecTBe Tuna ¢anna BuibpaH popmat PDF, Bbibepute
XapaKTepuUCTUKN OTHETa, B YACTHOCTU, YKaXnUTe, HYXKHO NN BKIoYaTh B
OTYeEThl rpadomKu.

Monbs. HacTp-ku X
Otyer
YuacTku:
Tun gaiina: PDF v ] Obuee cocr. /1
Bimow. Tpacc: Bee B [3¢] OBuwme passsie

3] Pacnonoxers

(3] Pesynerarei

[3¢] rpadux

3] Mapkepst

[3¢] Ta6ma cobumuit

[3¢] Tabra varv6os

] Noporossie savers Foper/He roger

] napawerpei Tecruposara

\_ ] Hactpoiiku Tecra )

Boccr. 3asocKve HaCTpOiHH
Omera

6. Haxmute OK, 4TOObLI BEPHYTLCS B [MTAaBHOE OKHO.
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KoHTponbHoO-u3ameputenbHble Npubopbl 1 060pysoBaHue

CosgaHue n hopmmnpoBaHmne OTYETOB

Co3daHue omyema

Onsa dopmMmnpoBaHusa oT4eTa BPyUHYIO:
1. B rmaBHOM OKHe HaXmuTe | -

nnn

B MmaBHOM meHI0 BLIGepute ®Pann n 3atem OT4erT.

2. B gmnanoroBom okHe CoxpaHWUTb Kak BblOepuTe nnm cozganTte narnky
Ons coxpaHeHus danna.

3. Wms u tun dpanna (.pdf nnm .xml) MOXXHO MeHsSITb N0 COBCTBEHHOMY
YCMOTPEHMUIO.

4. [Onga noatBepxaeHus Haxmute Coxp.

ABTOMaTU4YeCKM NPOM3ONAET BO3BPAT K [MaBHOMY OKHY, 1 OTYeT ByaeT
chopmmpoBaH.

Ona aBTomaTnyeckoro oopmMmMpoBaHUSA OTHETOB:

www.tehencom.com

1. Ecnu otyet Heobxoanmo co3gaBaTb aBTOMATUYECKN NPU COXPaHEHNUN, B
MMmaBHOM MeHI HaxmuTe KHOMKY Monb3. HacTp-Ku.
2. Tlepengute Ha Bknagky O6uwme.
3. OtmeTbTe hniaxkom nyHKT Co3aaHue oTyeTa Npu COXpaHEeHUN.
Monb3. HacTp-ku X
Otobpaxenve Oy daiinos
@ Y4acTky BOMoKHa Manka coxp. no ymon:
[5¢] P cemin [C:\Users\Supervisor\Documents\OTDR )
|z e Copar aiina o ywor:
Eavuet vaeper paccrosks: [ Moxassisams noTsepaere rpw nepeom coxparierin
Pexum oToBpaXeHs TpaccUpoBK: D PaspewnTs MConb308aHMe WaBNoHHBIX U3MepeHIii
i:fjg:r;:ﬂ BUA M0 yMONUaHMio Anst 0TOBpaeH s HoBoro D ABTOMATHHECKH COXPAHSTL 3MEpeHHe
TP Oy e

4. Haxmute OK, 4T0BbI BEPHYTLCH B rMaBHOE OKHO.

Mpumevanne:Kaxabin pas npu coxpaHeHun danna ot4eTbl ByayT CoxpaHATbLCA
aBTOMAaTM4eCckn, OgHOBpPEMEHHO ¢ hanom OTDR.

OTDR
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12 Wcnonwb3oBaHue OTDR B

KadeCcTBeé UCTOYHUKA CBeTa

Ecnn HeoBxoanmo BbINOMHUTE U3MEPEHUE C NMOMOLLIbIO U3MEpPUTENst
moLuHocTn n OTDR B kauecTBe ncTovHMKa, nopT OTDR mMoxeT nepenaBatb
curHan Ha cneuuwanbHol YacToTe. [JaHHbI NOPT MOXHO UCMNOMb30BaTh
TONbLKO ANs nepefayu, a He Ansg obHapyXeHust 3TOro curHana.

NMPEOQOCTEPEXEHUE

Hwu B Koem cniyyae He nogkntoyanTte K nopty OTDR (onTuyeckoro
BpeMeHHOoro pedneKkromeTpa) akTUuBHOe BOJIOKHO 6e3 Haanexaiuen
HaCTPOMKMU.

Jro6an Bxogswan onTuyeckas aHeprusa ot —65 nbm go —40 pbm
npuBeaeT K uckaxeHuro namepeHuss OTDR. UckakeHne namepeHus
3aBMCUT OT BbIOpPaHHOW ANMUTENbHOCTU UMMYyJbCa.

Jro6on BxoaAawmn curHan cebiwe 10 ABbM MoXxeT npuBecTU K
noBpexaeHuio Bawero OTDR moayns. [ins nony4yeHusi
XapaKTepUCTUK BCTPOEHHOro ¢ounbsTpa npyM TeCTUpOBaHUU
aKTUBHOro BOJIOKHa obGpaTutechb K xapakrtepuctukam nopta SM Live.

Mpumeyanune:Ecnu Bbl ucnonbayete OTDR ¢ DWDM unu CWDM, napameTpsbl, 3agaHHble

OTDR

Ha Bknagke OTDR, aBTomaTn4eckn NpUMEHSIOTCS KO BKragke MCTOUYHMK.
[ononHuTenbHble CBeAeHUs cM. B pasaene «Pabota ¢ mogynem DWDM
OTDR» Ha cTp. 57 nnn «Pabota ¢ mogynem CWDM OTDR» Ha cTp. 67.

Ucnonb3oBaHue OTDR B kauecTBe UCTOYHMKA:

1. TwartensHo ouncTuTe pasbembl (CM. pasgen «O4ncTka u nogknioveHne
ONTUYECKMX BOMOKOH» Ha CTp. 22).

2. TopgkniounTe oauMH KOHew, TecTupyemoro BosiokHa k nopty OTDR.

Ecnu B ycTponctee asa nopta OTDR, ucnons3yinte Ans nogknioyeHus
BOJTOKHA TOT, KOTOpPbI COOTBETCTBYET TpebyeMoW AnnHe BOSHbI
(ogHOMOpZOBas, ogHOMOLOBAast akTMBHAs, MHOrOMOZOBas).

3. B rmaBHOM oOkHe BblbepuTe Bknaaky UCTOYHMK.
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Mcnonb3oBaHne OTDR B kayecTBe UCTOYHUKA CBETA

4. Tlpwn ncnone3osaHum ctaHgaptHoro OTDR BbibepuTe Heobxogumyto
ANVHY BOMHbI B CMUCKE AOCTYMHbIX BapnaHTOB.

nnn

Ecnu Bbl ncnonesyete OTDR ¢ DWDM nnn CWDM, BbIGepute connstp
KaHana 1 KOHKpeTHbIV kaHan. [lononHuTenbHble CBEAEHNS CM. B
pasgene «Pabota ¢ mogynem DWDM OTDR» Ha cTp. 57 unu «PaboTta
¢ mogynem CWDM OTDR» Ha cTp. 67.

CraHgaptHbin OTDR

4 oorR

[[CENY OTDR

[OnvHa BOMHbI:
1550 nm (SM) v '

Mogynsuus:

1 kHz + Murarme v

OTDR ¢ nnoTHbIM U rPyObIM cneKTpanbHbIM YNNOTHEHMEM

4 oorR

Brniowms

QunbTp Karanos:
100GHz v

BriGparibie Karansi:
‘41 -194.100 THz - 1544.526 nm v

Mogynsus:

MpumeyaHue:Ecnu bl ucnonssdyete OTDR ¢ DWDM unu CWDM, napameTpsbl, 3afjaHHble
Ha Bknagke OTDR, aBTomaTuyeckn npuMeHsoTca kKo Bknagke MCTOUHMK.
HononHuTtenbHble cBeaeHns cM. B pasgene «Pabota ¢ mogynem DWDM
OTDR» Ha cTp. 57 nnn «Pabota ¢ mogyrnem CWDM OTDR» Ha cT1p. 67.

MpumeydaHune:Ecnu oocTynHa ToNbKO ofHa AnvHa BOMHbI, OHa BbIGUpaeTcs Mo
YMOYaHMUIO.
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Ncnonb3oBaHne OTDR B kayecTBe UCTOYHKMKA CBETA

5. Bbibepute Heobxoanmyo MOAYNALMIO B CNIMCKE AOCTYNHbIX BAPUAHTOB.

» [na namepeHnsi NoTepb C MOMOLLBIO U3MEPUTENS MOLLHOCTH,
MOAKMIOYEHHOIO K APYroMy KOHLLY BOMOKHaA, BbibepuTe
HenpepbIBHbIN.

BAXHO!

OTDR mMoxeT ncnonb3oBaTbCA B Ka4eCTBE NUCTOYHMKA
HenpepbIBHOIO U3rlyYeHUs AN U3MepeHnsi ONTUYECKON MOLLHOCTH,
OyAay4Ym COBMECTMMbIM TOSBbKO CO crieaAyolmuM obopyaoBaHeM:
Bepcum Germanium (GeX) Bbicokon mowHocTu cepui 300 n 600, a
Takxe NOGbIMU BCTpaMBaeMbIMU UsMepuTensimm moliHoctu GeX.

U3ameputenb mowHoctu EPM-50 He noapepxuBaeT HenpepbIBHbIN
pexunm nsmepenunm ¢ nomowbio OTDR.

» [na vnageHtudunkaumm sonokHa soidepute 330 'y, 1 klM'y nnn 2 kfu,.
9710 No3BoNUT paboTHUKY, HAXOAALLEMYCS Ha APYrOM KOHLE NNHWMN,
noeHTNMLUMpOBaTb TECTUPYEMOE BOJTOKHO, YTO OCOBEHHO MONE3Ho
npw NpoBepke kabenewn, COCTOALLMX N3 MHOXECTBA BOJTOKOH.

[ns obneryeHns naeHTUdMKaLMmM BONOKHa B NPUINOXKEHUN
npeaycMOTPEH pexxuM MuraHus. MNpu Bbibope 3TOro pexuma
MOAYNMpPOBaHHbIN curHan (4actoton 1 kl'u unu 2 k) nepenaetcs
B TeyeHue 1 ceKyHabl, 3aTeM OTCYTCTBYET B TEYEHME crieaytoLlen
CEeKyHZbl, NMOTOM CHOBa NnepefaeTcs B Te4eHne 1 CekyHabl U T. 4.
YTto6bl OTDR nany4an cBeT B peXxMMe MUraHusi, Bbibepute

1 kFu+muranme vnn 2 kM'u+muraxHune.
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Mcnonb3oBaHne OTDR B kayecTBe UCTOYHUKA CBETA

6. Haxwmute BknrouunTb. N3nyyeHne ceeta MOXHO OCTaHOBUTL B Nntoboe
Bpemsi, Haxxas BbIknounThb.

¥ oTDR

W

—_——eeee
BhikniouwTs

i

[OnvHa BonHbI:
1550 nm (SM) v

Mogynsuus:

1 kHz + Murarme v

KpacHbii uget
yKa3sbiBaeT Ha
aKTUBHOCTb
NCTOYHUKA.

Mok, HacTp-K...

McTounn: 1550 nm (SM) %3

Wcnonbaysa nameputens mowHoctn EXFO ¢ doyHKUMEn onpeaeneHns
yacTtoTbl Mmoaynsauumn (Hanpumep, FOT-930 unn FPM-300), onepaTop Ha
OPYroM KOHLLe CMOXET ObICTPO HaWTU HY>XHOE BONTOKHO UMW BbIMOSHUTL
namepeHune notepb. MNogpobHble cBeaeHUsA CM. B PyKOBOACTBE
nonb3oBaTens N3MepuUTens MOLLHOCTH.
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13 TexHu4yeckoe obcnyxmBaHue

OTDR

[ns obecnedeHuns npogomkutensHon 6e3oTkazHon paboTbl He0bxoanmo
cobrnogaTb NepeyncrieHHble Hke TpeboBaHus:

> I'Iepep, Ha4valioMm paGOTbI Bcerga o6cnep,yl7|Te OMNTOBOJIOKOHHbIE
pa3bemMbl U Npun HeobxoanmocTun npoBognTe UX YUCTKY.

» He gonyckanTte nonagaHus nbinv B YCTPONCTBO.

» [lpoTupainite Kopnyc 1 NepenHIo NaHernb yCTPONCTBA BAXKHOWN
TKaHbIO.

» XpaHuTe yCTPOMCTBO NPy KOMHaTHOW TemrnepaType B YACTOM U CYXOM
mMecTe. He gonyckante nonagaHvs nNpsiMbIX COMHEYHbIX fyYen Ha
YCTPONCTBO.

» He nogseprainte yCTpOMCTBO BO3OENCTBUIO MOBLILLIEHHOW BMAXHOCTU U
3HauMTeNnbHbIM KonebaHuam Temnepartypebi.

» beperute ycTponcTBO OT yOapoB U COTPACEHUN.

» B cnyyae nonagaHust XMOKOCTU HA NMOBEPXHOCTb UM BHYTPb
yCTpOWCTBa HEMeOSIEHHO BbIKMIOUYNTE NUTaHNE, OTKIIOYMTE YCTPOMUCTBO
OT BCEX BHELUHMX UCTOYHWKOB NMUTAHWUS, U3BMEKUTE aKKyMYNsATOpb! U
[aWTe YCTPONCTBY NOMHOCTBIO BbICOXHYTb.

MPEOQYNPEXOEHWUE!

Mcnonb3oBaHue cpeacTB ynpaBneHusi, HaCTPoeK 1 npoueayp, B
YaCTHOCTM IKCNJlyaTauum U TEXHNYECKOro o6CnyxuBaHus,
OTJINYHBbIX OT YKa3aHHbIX B JAHHOW MHCTPYKL UMK, MOXET NPUBECTMU K
BO3HUKHOBEHUIO ONACHOro PaAMOaKTUBHOIO U3Ny4YEeHUs], a TaKkKe K
ocnabeBaHUIO YPOBHSA 3aluThbl, KOTOPbIA 0becnevynBaeTca ons
AaHHOro yCTpOMCTBA.
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TexHuyeckoe obcnyxmBaHne
O4yucmka pasvemos EUI

Ouunctka pasbemoB EUI

PerynsipHas ounctka pasbemoB EUI Heobxoguma ons nogaepxaHust
onTuMarnbHOM paboTocnocobHOCTM yCcTporcTBa. NMpu 3ToM He TpebyeTcst
pa3bupaTb YCTPOWCTBO.

BAXHO!

Ecnu noBpexaeHbl BHYTPeHHUE pa3beMbl, MOTPebyeTCcs OTKPbITh
Kopnyc MoAynsA, N0O3TOMy He06XxoAMMO 6yAeT 3aHOBO BbINOSTHUTb
KanmbpoBKy.

NMPEQYNPEXOEHUE!

OnacHo cMOTpeTb B ONTUYECKMIA pa3beM NpU aKTUBHOM UCTOYHUKE
CBeTa, TaK KaK 3TO NpUBeAET K Cepbe3HOMY NOBPEXAEHUIO rnas.
EXFO HacTositenbHO pekomeHayeT BbIKITIOYUTDb yctpoincTBo
nepen Ha4asioM OYMCTKMU.
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TexHnyeckoe obcnyxmBaHne
Ouucmka pasvemos EUI

OuucTka pasbemoB EUI:

1. CHumute EUI c npubopa, 4tobbl nonyunte 4OCTYN K 6a3oBon nnare
pa3beMOB N HAKOHEYHWKY.

[MoBepHyTb

HaxaTb N3Bneub

2. CmMounTe YMCTALLYIO Nanoyky 2,5 MM TOMbKO OAHOW Kanmemn >XugKoro
O4MCTUTENS ONTUYECKOro KayecTBa.

3. MepgneHHO BBeaUTE YNCTALLYO Nanodky B agantep EUI, noka oHa He
MOKaXeTCs C APYron CTOPOHbI (MOXET MOMOYb MefIeHHOe
BpalaTenbHOe ABMXEHME MO YaCOBOW CTPErSIKE).

4. OCTOPOXHO BbINOMHUTE OOUH MOSHbLIN 0BOPOT YNCTALLEN NANOYKON,
3aTeM NpOAOIHKanTe NoBOpaYnMBaTh, OAHOBPEMEHHO M3BMeKas ee.

5. TlMosTopuTe wWarn 3—4, UCNOmb3yst CyXYH YNCTALLYIO NanouKy.

MpumeyaHue:MNpu 3TOM HenNb3a KacaTbCa MATKOro Kpas YMCTALLEN NanoYku.
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TexHuyeckoe obcnyxmBaHne
O4yucmka pasvemos EUI

6. OuuncTMTe HaKOHEYHWK NopTa pasbema cnegyowmnm obpasom:

6a. HaHecuTe oHY Kano XXMOKOro O4YNCTUTENS ONTUYECKOrO
KayecTBa Ha TpsAnky 6e3 Bopca.

BAXHO!

BbICTPO NPOTPUTE NOBEPXHOCTbL HACYyX0, U36eras KOHTaKTa Mexay
KOHUYMKOM OYTbINIKM U TPANKOM.

6b. OCTOpPOXHO NPOTPUTE Pa3beEM U HAKOHEYHUK.

6¢c. BpawarenbHbiMK OBUXEHUSMU OCTOPOXKHO MPOTPUTE Te XKe
NMOBEPXHOCTU CYXOW TpsAMnKon 6e3 Bopca, YTobbl MONHOCTBIO
NPOCYLINTb PA3bEM U HAKOHEYHUK.

6d. OcmoTpuTe NOBEPXHOCTb pa3bema C NOMOLLbIO 30HA4a ANs
ocMoTpa ontoBoriokHa (Hanpumep, FIP ot EXFO).

7. BcraBbre EUl 06paTHO B YCTPOMCTBO (HAXXMUTE U NMOBEPHUTE MO
4acoBOW CTperike).

8. Bbl6paCbIBal7lTe YUCTALLKME NaNmOYvYKkn N TPANKKM nocrie ogHOKpaTHOro
Mcnonb3oBaHUA.
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TexHnyeckoe obcnyxmBaHne
MoemopHas kanubposka ycmpoticmea

NoBTOpHaA KanMopoBKa yCTPOUCTBA

[Mpon3BOACTBEHHbIE MPOLECCHl U KannubpoBka B CepBUCHbIX LieHTpax EXFO
cootBeTcTBYOT cTaHaapTy ISO/IEC 17025 (O6wime TpeboBaHus K
KOMMeTeHUUN AN TECTOBbIX Y KanNnMBpOoBOYHbIX nabopatopuii). JaHHbI
CTaHZapT NOCTAHOBISIET, YTO KanMOpOBOYHbIE OKYMEHTLI HE ONPEenensitoT
WHTepBan KanMbpoBKK 1 NOSfb30BaTelNb HECET OTBETCTBEHHOCTD 3a
onpeneneHne aatbl I'IOBTOpHOI7I KaJ'II/I6pOBKI/I B COOTBETCTBUN C
(hakTMYEeCKMM PEXUMOM MCMONb30BaHUSA YCTPOMCTBA.

KoppeKTHOCTb TEXHUYECKMX AaHHbIX 3aBUCUT OT YCIOBU paboThl.
Hanpwumep, nHTepBan KanmodpoBKU MOXET 3aBUCETb OT MHTEHCUMBHOCTM
NCNONb30BaHMWS, YCIOBUI OKpY>KaloLlen cpeabl U TEXHUYECKOro
obcnyxuBaHNsS YCTPOUCTBA, a Takke OT crneunduryecknx TpebosaHmni,
OEeNCTBYOLWMX AN BaLIero Tuna npuMeHeHns. Bce ykasaHHble hakTopsbl
OOIMKHO BbITb YYTEHbI MPU OnNpeaeneHn COOTBETCTBYIOLLENO NHTepBana
KannbpoBku ans gaHHoro yctporictea EXFO.

Mpy HopManbHbIX YCNOBUSAX paboTbl peKOMeHO0BaHHbIN NHTEpBan
kannbposku ans Bawero OTDR cocTtaBnsieT: oauH roa.

[ns HoBbIX ycTporcTB koMnaHua EXFO onpepensiet, 4To XpaHeHue AaHHbIX
n3aenui B TeYEHME CpoKa 40 LWECTU MECALEB MexXay KanmbpoBKOW 1
MOCTaBKOW He BNUSIET Ha ucnpaBHOCTb ux paboTtkl (EXFO: npasuna PL-03).
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TexHuyeckoe obcnyxmBaHne
lMepepabomka u ymunusayusi

[nsa nomowym B BOnpoce kanubpoekm EXFO npenoctaBnseT cneumanbHbiv
ApnblK, cooTBeTCTBYOWMI cTaHaapTy ISO/IEC 17025, noaTeepxaatoLmi
AaTty nocnegHen kanmbpoBKM YCTPOWMCTBA, a TakKe MMetoLWw M cBobogHoe
MEeCTO ANsl YKa3aHUs AaThbl, Korga UcTekaeT CpoK AeNCTBUS KannbOpOoBKY.
Ecnu Bbl y>ke yCcTaHOBMIM onpedeneHHbI Nnepuog kKannbpoBky B
3aBUCUMMOCTM OT BalUMX SMMMPUYECKNX OaHHbIX U TpeboBaHuii, EXFO
pekoMeHAyeT onpeaenaTb AaTy creayowen KanmbpoBkn, UCMOMNb3ysa Takoe
YypaBHEHUE;

HaTa cnepyowen kanmbpoBku = [lata nepBOro ucnonb3oBaHuA (ecnu
C MOMeHTa KanmbpoBKMX NPOLLIIO MeHee WeCcTn MecsLeB) +
PekomeHAOBaHHbLIN MHTEPBanN KanMbpoBKu (0AMH ron)

UTtobbl rapaHTUpoBaTh COOTBETCTBME ONYONMKOBAHHBLIM TEXHUYECKUM
XapakTepucTukam, MOXHO OTKanmbpoBaTb CBOE YCTPOWCTBO B CEPBMCHOM
ueHTpe EXFO vnu B 0ogHOM U3 LLEHTPOB, nMetoLmx ceptudukaumnio EXFO.
EXFO ocywectBnsaeT kannbpoBKy COrmacHo cTaHaapTamMm HauuoHarnbHbIX
WHCTUTYTOB METPOSIOMN.

MpumeyaHue:Bbl mornu npuobpectu nnaH FlexCare, npeaycmaTtpusatoLnm kannbposku.
Cwmotpute pasgen «O6cnyxnBaHue n peMoHT» B JAaHHOM PyKOBOACTBE
nonb3oBaTensi, YToObl NONYYNTb AOMNOMHUTENBHY MHPOPMALNIO O TOM, KakK
CBS13aTbCS C CEPBUCHBIM LIEHTPOM M Y3HaTb 00 YCMOBUSIX Ballero nnaxa.

MNepepaboTtka n ytunusaums

OTOT CMMBON NpeanucbIBaeT BbIMOMNHATL NepepaboTky u
YyTUNN3aumo N3genus (BknoYvas BCnomoraTenbHoe
3MEKTPUYECKOE U 3NTEKTPOHHOE 0060pYA0BaHMNE) HAA IEXALLUM
06pa3omM 1 B COOTBETCTBMM C MECTHBLIM 3aKOHOA4ATENLCTBOM. He
BblOpackiBanTe ero B 06bI4HbIE MyCOPOCOOPHUKN.

MonHyto nHopmaumio o nepepaboTke n yTunmusauum cMm. Ha Beb-cante
EXFO no agpecy www.exfo.com/recycle.
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14 Tllouck u ycTtpaHeHue
HeucnpaBHOCTEMN

PewueHue pacnpocTpaHeHHbIX Npobnem

B npuBeneHHol HUxXe Tabnuue ykasaHbl pacnpocTpaHeHHble NpobnemMbl 1

nX peLleHuns.
Mpo6nema MpuyunHa PelweHue

MpunoxeHue TecTupyeMoe BONMOKHO |Y6eautecb B TOM, YTO AnvHa
oTobpaxaeT coobLLIEHNE |CNULLKOM ATMHHOE. TECTUPYEMOro BONIOKHa MeHbLUe
0 TOM, YTO OBGHapyXeHOo MaKcMManbHOW ANWHbI U3MepsieMon
cobbiTne «He OTDR (onTuyeckuin BpeMeHHON
paspeLleHHbI KOHeL, pednekromeTp).
BOSOKHa».
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lMownck n ycTpaHeHne HencnpaBHOCTEN
PeuweHue pacrnpocmpaHeHHbIX npobrem

MpoGnema MpuunHa PewweHune
MpunoxeHune Bo Bpemsi nsmepenus |OTcoeanHUTE BOSIOKHO OT nopTa
oToGpaxkaeT UM MOHUTOPUHIa OTDR. HaxmuTe kHonky «OK»,
coobuieHue, BOJIOKHA B pexume 4YTOObI 3aKPbITb COOBLLIEHME.
yBegomMnsiollee o PeanbHoro BpeMeHN | yauuyre apyroe UsMepeHme, He
BO3HWUKHOBEHUA Ha nopTte OTDR NOACOEAMHSS BOMOKHO k OTDR.
«OLLUMOKN aKTUBHOIO oBHapyXeH CBeT. Coo6lLEeHMe 06 OLIMBKE aKTUBHOTO

BOMOKHa» 1 O TOM, 4YTO
BOJTIOKHO He ObIno
noAkntoyeHo kK nopty SM
Live.

BOJIOKHA He [OJIKHO MOSABMATLCS, a
ans Tpaccel OTDR gomkHo
oToOpaxaTbCHa COCTOSAHME
«OBbIYHbINY.

Ecnun no-npexHeMy otobpaxaetcs
oLnbKa akTUBHOIO BOFIOKHA, Aaxe
ecnn Kk OTDR Hukakne BOMNokHa He
noacoeAuHeHsbl, cesxxntecb ¢ EXFO.

Hu B KOeM criyyae He noaknyanTe K
nopty OTDR (onTuyeckoro
BpeMeHHOro pednekromeTpa)
aKTMBHOE BOJIOKHO 0e3 Haanexatliemn
HacTpoiku. JTiobas Bxogsias
onTnyeckas aHeprusa ot —65 gbm o
—40 pbm npmuBedeT K NCKaXKEHUIO
namepenns OTDR. UckaxkeHne
N3MepeHnst 3aBUCUT OT BbIOpaHHOM
ONUTENBHOCTM UMMYIbCa.

JTiobown BxogsALWmMIA curHan cabllle
—20 obm MoXeT NnpnBecTU K
NOBPEXAEHUIO BaLLEro Moayns
OTDR. Ons nonyyeHuns
XapakTepUCTUK BCTPOEHHOTO
dunbTpa Npu TECTUPOBaAHUK
aKTUBHOIO BOJIOKHa obpaTutech K
Xapaktepuctmkam nopta SM Live.
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KoHTponbHoO-u3ameputenbHble Npubopbl 1 060pysoBaHue

[Monck 1 ycTpaHeHne HencnpaBHOCTEN
PeuweHue pacrnpocmpaHeHHbIX npobriem

«OLUMOKN aKTUBHOIO
BOMOKHa» 1 O TOM, 4TO
BOJTOKHO ObINO
noAknto4yeHo kK nopty SM
Live.

MpoGnema MpuunHa PewweHune
MpunoxeHune CrnmwKom BbICOKMI OTtcoeanHUTE BONOKHO OT NopTa
oTobpaxaeT ypoBeHb BcTpoeHHon |OTDR. Haxmute kHonky « OK»,
coobuieHue, MOLLHOCTW NPOMYCKHOW [4TOObI 3aKpbITb COOBLLEHNE.
yBegomMnsollee o CNOCOBHOCTU OUNBLTPA | HayuuTe [ipyroe namepeHue, He
BO3HUKHOBEHNN nopta SM Live.

Bo3amoxHo, gnnHa
BOJIHbI Nepedayn ot
ceTn HaxoamuTcst
CINULLKOM Onn3Ko K
AnvHe BonHbl SM Live.

noacoeauHsas sonokHo kK OTDR.
CoobueHne 06 omnbke akTUBHOIO
BOJIOKHA He [OJIKHO MOSABMATLCS, a
ans Tpaccel OTDR gomkHo
oTobpaxaTbCHa COCTOsAHME
«OObIYHbINY.

Ecnun no-npexHeMy otobpaxaetcs
olmMbKa akTUBHOIO BOSOKHA, Aaxe
ecnn kK OTDR Hukakune BOMNokHa He
noacoeAuHeHsbl, cesxxntecb ¢ EXFO.

TecTupoBaHMe 0QHOMOAOBOIO
aKTMBHOro BONOKHa TpebyeT
MUHMManbHO BO3MOXHOMO YPOBHS
BCTPOEHHO MOLLHOCTU B
TecTMpyemom kaHane (B
COOTBETCTBUN C NONOCON
nponyckaHusa punstpa nopta SM
Live). Itobas Bxoaswasa ontnyeckas
3Heprus ot —65 abm o —40 gbm
npuBeaeT K UCKaXXEHUIO U3MepEeHUs
OTDR. VckaxxeHne namepeHus
3aBUCUT OT BbiOpaHHOM
ONUTEenbLHOCTM umnyneca. bonee
BbICOKME YPOBHU MOLLHOCTM ByayT
NpensTCTBOBaTb N3MEPEHMIO.
lMpoBepbTE CETEBYIO COBMECTMMOCTb
Ans AnvHbl BonHbl SM Live.
Y6enuTtech, 4To No CETU He
nepegarTcs cUrHanbl ¢ ANVHON
BOSHbI, NpeBbiwatowen 1600 HM.

OTDR
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lMownck n ycTpaHeHne HencnpaBHOCTEN
lMpocmomp oHnaliH-00KyMeHmauuu

212

NMpocmMoTp oHNanH-4OKYMeHTauum

MHTepaKkTnBHas Bepcus pykoBoacTea nonb3oBatenss OTDR nmeetcs B
NPUIOXEHNN.

ona nony4yeHunsa gocrtyna K OHﬂaﬁH-CﬂpaBKe cne.qyﬁTe UHCTPYKUUAM
HWXe:

~ [
B HWXHen yacTn MMaBHOro MeHK HaXXMUTE 3HA4YOK .

OGpalueHue B rpynny TeXHUYECKON NoaaepiKKu

[ns nonyyenust ycnyr rapaHTURHOIO 06CnyXnBaHWs N TEXHUYECKON
noaaepXku aAnsa gaHHoro nagenusa obpawantecs B EXFO no cnegytowwimm
TenedoHam. pynna TeEXHNYECKON NOAOEPXKKM MPUHUMAET 3BOHKU C
noHegenbHKKa no nsaTHuyy, ¢ 8:00 go 19:00 (CeepoamepurkaHcKkoe
BOCTOYHOE BpEMS).

rpynny TeXHM4YecKon nopaepxku

400 Godin Avenue 1 866 683-0155 (ansa CLUA n KaHagb!)
Quebec (Quebec) G1M 2K2 Ten.: 1 418 683-5498
CANADA (KAHAIA) dakc: 1418 683-9224

support@exfo.com

[nsa nonyyeHus 6onee nogpobHOM NHGMOPMaLMM O TEXHNYECKON
noadep>KKe U cnucka apyrmx agpecoB Nno BCEMY MUpY noceTute BeG-canT
EXFO www.exfo.com.

Ecnu y Bac ecTb NpeanoxXeHnst Unv noxernaHvs no noBoay AaHHOro
OOKYMeHTa, Bbl MOXeTe OTNpaBuTb UX MO aapecy GJ'IeKTpOHHOI7I MO4Thbl
customer.feedback.manual@exfo.com.

YTo6bl yCKOPUTH NPOLLECC, NOATOTOBLTE HA3BaHWE U CEPUIAHLIN HOMEpP (CM.
NOeHTMdMKaALNOHHY Tabnuyky npogykTa), a Takke onucaHue npobnemsi.

OTDR
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[Monck 1 ycTpaHeHne HencnpaBHOCTEN
lMpocmomp uHgpopmayuu o OTDR

NMpocmoTtp nHcpopmaumum o OTDR

MpocmaTtpueaTtb nHpopmaumo o OTDR, Hanpumep HoOmMep BeEpcUn Unm
KOHTaKTHblEe CBeAeHNsi CryXObl TEXHUYECKOW NOOEPXKKN, MOXHO B OkHe O
nporpamme.

Y106bI NpOocMoTpeTb MHhopmaumio o OTDR, Heo6xo0a4UMO BbINOMHUTL
cnegyrowme AeNCTBUA:

B rmaBHOM OKHE HaXmuTe .

TpaHcnopTupoBKa

Mpn TpaHCNOPTMPOBKE YCTPOMCTBA HEOOBXOANMO NoAdepKNBaTb
TemnepaTtypy B AuanasoHe, yKa3aHHOM B TEXHUYECKMX XapaKTepucTukax.
HenpasunbHoe obpalleHne npyu TpaHCNOPTUPOBKE MOXET MPUBECTU K
NoOBpEXAEeHU0 yCTponcTBa. PekomeHayeTcsl BbINOMHATL criegytolime
npoueaypbl 4N YMEHbLUEHWUSI pUCKa NOBPEXAEHWNA.

» [lepen TpaHCNOPTUPOBKOW YCTPONCTBA YNaKynTe ero, UCNonb3ys
OpUrMHanbHbIE YNakoBOYHbIE MaTepuarnbl.

» He noasepranTe yCTpOMCTBO BO3OENCTBUIO BLICOKOW BMAXHOCTU U
3HauUTEnNbHbLIM KonebaHnsam TemnepaTypbl.

» He D,OI'IyCKal‘/‘ITe nonagaHnda nNpAamMbiX COJNMTHEYHbIX nyqeﬁ Ha yCTpOVICTBO.

» bBeperute ycTpoicTBO OT YAAPOB U COTPSICEHMUIA.
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15 [apaHTusa

O6wue ceBepgeHud

EXFO Inc. (EXFO) npegoctaBnsieT rapaHT1io Ha obopyaoBaHue ot
OedeKToB MaTepuana v Npon3BOACTBa HA NEPUOA OOWH rof OT Aathbl
nepeBoHavansHon noctaskn. EXFO Takke rapaHTUpyeT, 4To AaHHOe
0o6opyaoBaHMe OTBEYAET 3asIBNEHHLIM TEXHUYECKNM XapaKTeEpPUCTNKaM B
HOpPMarbHbIX YCIOBUSAX SKCMnyaTauuu.

B TeueHune rapaHTuiiHoro nepuoga komnanmst EXFO o6sa3yeTcs no ceoemy
YCMOTPEHNIO OTPEMOHTUPOBATh, 3aMEHUTb UM BO3MECTUTb CTOUMOCTb
HencnpaBHOro n3genus, a Takke 6ecnnaTHO BbINOMHUTE NPOBEPKY U
HaCTPOWKY N3aenus B crnyyae, eCnu BO3HUKHET HEOBXOAMMOCTb peMOHTa
obopynoBaHust UM 0BHapYXUTCS, YTO NepBOHaYvanbHasa kannbposka
HeBepHa. Ecnu B TedeHne rapaHTuiiHoro nepuoga obopyaosaHue
OTNpPaBnseTCS NPOU3BOANTENIO HA MPOBEPKY KanMbpOoBKN 1 B XOA4E 3TOW
NPOBEPKN YCTaHABMBAETCS, YTO OHO COOTBETCTBYET BCEM 3aSIBIIEHHbLIM
xapakrtepucTtnkam, komnaHus EXFO BbICTaBnsieT cHET 3a kKanubpoBKy Mo
cTanZapTHOMY Tapudy.

BAXHO!

FapaHTUA aHHYyNUpPyeTCA B CrieAyOWNX Cry4anx:

» YCTPOMCTBO OGbINIO BCKPbITO, OTPEMOHTUPOBAHO UNKU
popaboTaHo nuuamMm, He MMeLUMMN COOTBETCTBYIOLUX NpaB
UNnn He ABNSAIOLWUMUCA coTpyaHUKaMmu komnaHuu EXFO.

>» YaaneHa rapaHTUMHaA Hakneuka.

> W3 kopnyca usenekanucb BUHTbI, KOOME YKa3aHHbIX B JaHHOM
pykoBoAcTBe.

» Kopnyc 6bin OTKPLIT MHa4Ye, 4YeM ONUCaHO B AaHHOM
pykoBoAcTBe.

» W3meHeH, cTepT unu ynaneH cepumHbIin HOMepP YCTPOMUCTBA.

» YCTpPOMCTBO MCNONb30Banocb HeHaanexawmum oopasom, He
obecneuynBanochb NpaBUIbHOE OOCNyXMBaHMWE YCTPOUCTBA UNU
OHO 6ObINO cny4yanHO NOBPEXAEHO.
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MapaHTns
OmeemcmeeHHOCMb

OJAHHAA TAPAHTUNA SAMEHAET BCE APYTUE TAPAHTUN, ABHbIE,
MNMOOPA3YMEBAEMBbIE UV NMPEQYCMATPUBAEMBIE 3AKOHOM,
BKITIOYAA, KPOME MPOYETO, TAPAHTUN NMPUTOOHOCTW ONA
MPOOAXWM 1 MPUFOOHOCTW ANA ONPEAENEHHOW LIENIN. HU MPU
KAKNX YCNOBUAX EXFO HE HECET OTBETCTBEHHOCTbL 3A
OAKTUHECKNME, HEMPEAHAMEPEHHBIE UMM KOCBEHHLIE YBEbITKW.

OTBeTCTBEHHOCTb

KomnaHua EXFO He HeceT OTBETCTBEHHOCTY 3a YObITKM B pe3ynbraTe
NCNOoNb30BaHMA U3AENUs, a TaKkKe 3a Henonagku B paboTte apyrux
YCTPOWNCTB, K KOTOPbIM MOAKMIOYEHO nsgenve, unu B pabote nodon
CUCTEMBbI, YaCTbH KOTOPOWM MOXET SABNSATLCH M3genue.

Komnanua EXFO He HeceT OTBETCTBEHHOCTU 3a YObITKM B pe3yrnkrare
HenpaBuITbHON 3KCNyaTauum UM HeCaHKUMOHMPOBAHHOIO U3MEHEHUS
n3aenus, KOMNNEKTYIOLWMX AeTanemn n nporpaMMHOro obecnedeHus.

UcknroueHunsa

EXFO octaBnsiet 3a cobow npaeo B fitob0e BpeMs BHOCUTb N3MEHEHUS B
On3ariH Uy KOHCTPYKLUUIO CBOMX NPOAYKTOB 6e3 06a3aTenscTBa
MoauduumMpoBaTh yXXe NpoaaHHble YyCTporcTBa. KoMmnnekTylowue aetanu,
BKIOYasd, KpOME BCEro NpPoYero, NpegoxXpaHnTenu, KOHTPOMNbHbIE Nammbl,
GaTapenkn n yHnBepcanbHble nHTepdericel (EUI), ncnonbsyemoie B
nagenusx komnaHmnm EXFO, He nognagatoT nog YCnoBusi AaHHOW rapaHTUmn.

[aHHas rapaHTUs He pacnpPoOCTpPaHsAEeTCs Ha criyyan Hernonanok B
pe3ynsTaTte HEMpaBWITbHOW SKCNyaTauum Unm yCTaHOBKW U3aenus,
€CTEeCTBEHHOro M3Hoca 1 aMopTM3aLMn, HECHACTHOIO criyyasi,
HEeCOOTBETCTBYIOLLENO UM HEQOCTATOYHOrO OBCNyXMBaHUS, Noxapa,
HaBOAHEHWs!, yaapa MOSMHUM UK OPYTUX NPUPOAHbLIX SBNEHUI, a Takke
MPUYMH, HEe CBSI3aHHbIX C M3denmemM, Unn akTopoB, HE KOHTPONMPYEMbIX
komnaHuen EXFO.
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MapaHTus
Cepmucbukayusi

BAXHO!

Ecnu npoayKTbl OCHaleHbl ONTU4YecKuMu pasbemamu, EXFO byaer
B3MMaTb NaTy 3a 3aMeHy pa3beMOB, NOBPEXAEHHbIX B pe3ynbrate
HEKOPPEKTHOro UCNONIb30BaHUSA U HEKOPPEKTHON OYUCTKN.

Ceptudmkaumsn

EXFO yTBepxaaer, 4to AaHHOe 060pya0oBaHMEe COOTBETCTBYET 3aABEHHbIM
XapaKTepucTMKaM Ha MOMEHT OTNpPaBKK C 3aBoAa.

O6cnyXxunBaHue n peMoHT

Komnanusa EXFO o6sa3yeTca obecnednBaTtb cepBUCHOe 0bCnyxmBaHue u
PEMOHT U3LENNsi B TEYEHME NSATU NIET C MOMEHTA MOKYMKW.

[nsa ornpaBku N60ro o6opyaoBaHus Ha 06CnyXMBaHUE U PEMOHT:

1. Tlo3BOHUTE B OAMH 13 aBTOPU3OBAHHbLIX CEPBUCHBIX LLIEHTPOB KOMMNaHUu
EXFO (cm. «kEXFO CepBuCHbIE LIEHTPbI MO BCEMY MUPY» Ha cTp. 219).
TexHnyeckuin nepcoHan onpegenut, TpebyeTcsa Ny cepBUCHOE
obcnyxvBaHme, peMOHT nnu Kannbpoeka o6opyaoBaHus.

2. Ecnu Tpebyetca Bo3Bpat ob6opyaoBaHus Ha 3aBog EXFO nnu ero
OTNpaBKa B aBTOPM30BaHHbIN CEPBUCHbIN LIEHTP, TEXHUYECKNIA
nepcoHan npegoctaBnt RMA (Return Merchandise Authorization —
paspelleHe Ha BO3BpaT ToBapa), a Takke agpec, no KOTOpoMy
crnepyet BepHyTb 0bopyaoBaHue.

3. T[lepen oTnpaBKoW YCTPOMCTBA HA PEMOHT MO BO3MOXHOCTW COXpaHUTe
AaHHble.

4. yI'IaKyVITe o6opyp,03aH|/|e, NCnosnb3yd OpuUrMHasribHble yrnakoBO4YHble
martepuanbl. Obsi3aTensbHo NPUNOXUTe JOKYMEHT Ui OTHET, B KOTOPOM
I'IO,EI,pO6HO onuncblBaeTcAa ﬂ,e(*)eKT M yCcrnoBus, B KOTOPbIX OH
npoABnAeTCA.
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MapaHTns
ObcrnyxusaHue U peMoHmM

5. BosBpar nsgenuns npomMsBoauTCH Ha yCrioBMAX NpeasapuTernsHOn
onnaTtbl N0 aapecy, NPefoCTaBNeHHOMY TEXHUYECKUM nepcoHanom. He
3abyabTe ykasatb Homep RMA B 6naHke noctaBku. Komnanusa EXFO He
NPUHMMaET 1 Bo3BpaLLlaeT ntobble Nockinkyu 6e3 KOPPEKTHOro HoMepa
RMA.

MpumevaHune:3a KOHTPONbHYO Hanaaky nboro BO3BPaLLEHHOMO YCTPOWCTBA B3MAETCS
nnarta, ecnv B pesynsraTte NpoBepKM 0OHapY>XeHO, YTO YCTPONCTBO
COOTBETCTBYET 3aABMEHHbIM TEXHUYECKUM XapaKkTepuCcTUKam.

Mocne pemoHTa o6opyaoBaHMe BO3BpaLLIAETCS C OTYETOM O peMoHTe. Ecnin
rapaHTUIHbIN CPOK 060pYyAOBaHUA UCTEK, BNagenbLy byaet otnpaBneH cyert
Ha onnaTy 3aTpart, yka3aHHbIX B 9Tom oTtyeTe. KomnaHua EXFO Bo3amellaer
TpaHCNOPTHbIE U3AEPXKKM BNaaenbLamMm 0bopynoBaHus, HaxoadLerocs Ha

rapaHTun. CTpaxoBaHue rpysa onnavvMBaeTcsi BnagenbLemMm 000opynoBaHus.

PerynsapHasa kanubpoBka He npegycMaTpyBaeTCs B NiaHax rapaHTUNHOIO
o6cnyxmBaHus. NockonbKy 6a3oBasi u pacluMpeHHasi rapaHTun He
pacnpoCcTpaHATCA Ha KannbpoBKy M NPOBEPKY 060PYAOBaHUSA, MOXHO
npunobpectu naketbl FlexCare ona kanubpoBku U NpoBepKx Ha
onpefeneHHbIn nepuopg BpemeHn. ObpaTtutecb B aBTOPU30BaHHbIN
cepBuCHBIN LeHTp (cM. pasgen «EXFO CepBuCHbIe LeHTPbI MO BCEMY
MUPY» Ha cTp. 219).
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MapaHTus
EXFO CepsucHble yeHmpbI o ecemy Mupy

EXFO CepBUCHbIe LEeHTPbI N0 BCeMy MUPY

Mpn HEOBXOOANMOCTM TEXHNYECKOTO 06CNyXMBaHUA n3genus obpatmuTtecs B
Onuxanwwmnin aBTOPM30BaAHHbBIN CEPBUCHbBIN LEEHTP.

naBHbIN cepBUCHbIN LeHTp EXFO

400 Godin Avenue 1 866 683-0155 (gnsa CLUA n
Quebec (Quebec) G1M 2K2 KaHagbl)
CANADA (KAHALA) Ten.: 1418 683-5498

dakc: 1418 683-9224
support@exfo.com

EBponenckun cepBUCHbIN LIEHTP

EXFO Ten.: +44 2380 246800
Winchester House, School Lane dakc: +44 2380 246801
Chandlers Ford, Hampshire S053 4DG support.europe@exfo.com
ENGLAND (AHMKA)

EXFO Telecom Equipment
(Shenzhen) Ltd.

3rd Floor, Building C, Ten.: +86 (755) 2955 3100
FuNing Hi-Tech Industrial Park, dakc: +86 (755) 2955 3101
No. 71-3, Xintian Avenue, support.asia@exfo.com

Fuhai, Bao’An District,
Shenzhen, China, 518103

Appeca Gnmxanimx cepTudunLnpPOBaHHbIX CePBUCHBbIX LieHTpoB EXFO
npegocTaBneHbl Ha KopnopaTnesHoMm Beb-cante EXFO:
http://www.exfo.com/support/services/instrument-services/
exfo-service-centers.
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A OnucaHue TMNOB COObLITUN

B naHHOM pasaene onucbiBalTCA BCE TUMbl COOLITUIA, KOTOPbLIE MOTYT
coaepxaTbcs B Tabnuue cobbiTuiA, CO30aHHON NpunoxeHmeM. Bot
OCHOBHbIE NMPUHLMMNbI ONUCaHUSA:

» Kaxgbih Tun cobbiTnn ob6rnagaet cBOMM COOCTBEHHbIM CUMBOSIOM.

» Kaxgbin Tun cobbliTnin NpeacTaeneH rpachMkomM Tpacchl BONOKHA,
KOTOpPbIN n306paxaeT MOLLHOCTb, OTPAXXEHHYO B HanpasneHum
NCTOYHMKA, KaK DYHKLMIO pacCTOSHMS.

» CTpernka yka3blBaeT Ha MeCcToMNomnoxxeHue Tuna cobbITusi Ha Tpacce.

» Ha 6onblimnHcTBE rpa(*)VIKOB NOoKa3blBAE€TCA OAHa MnoJiHaA Tpacca,; To
€CTb NOSHbIM AnanasoH n3mMepeHuna.

» Ha HekoTopbix rpachukax nokazaHa TOMbLKO YacTb MOSHOTO Avana3oHa
Ans 6onee geTanbHOro pacCMOTPEHUS] MHTEPECYIOLLMX COBLITUI.
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OnucaHne TUnoB coobITUN

Hayvano y4yacmka

222

Hauano y4yacTka [:

Hauano yyacTka Tpaccbl — 370 cobbITe, 0603HavatoLee Havano y4actka
BOSOKHa. Mo ymMonyaHuio Havarno y4actka ComnocTaBnseTcs ¢ NepBbiM
cobbITEM TECTUPYEMOTO BoMoKHa (06bi4HO nepBbit pasbem OTDR).

MoxHO Ha3HauuTb Apyroe cobbiTe HaYanoMm yyacTtka, aHanns KOToporo
Tpebyertca npomssecTu. [Npu atom Tabnuua cobbiTuii ByaeT HaunHaTLCS C
onpegeneHHoro cobbITUst Tpaccehl.

KoHel, yyacTka :]

KoHey, y4acTKa TpacCbl — 3TO cobbiTue, obo3HavaloLLee KoHeL, y4vacTka
BosokHa. Mo YMOJIHaHUKO KOHeL, y4dacCTKa conocTtaBnAaeTcd ¢ nocnegHnm
cobbiTveM TeCTupyemoro BOJ1IOKHa U Ha3blBaeTcsa cobbiTMeM KoHUa
BOJTOKHa.

MOXXHO Ha3HaunTb Apyroe cobbiTUe KOHLOM y4YacTKa, KOTOPbIN HY>XHO
npoaHanuampoBartb. [pyn 3ToM KoHeL, Tabnuubl COObITUIA NEpPEMECTUTCS Ha
BblOpaHHOe cobbITne Tpaccesl.

Kopotkue BonokHa |

C nomoLLbio NPUINOXKEHUST MOXHO TECTMPOBATL KOPOTKNE BOMOKHA. MOXHO
ONpeaenuTb Y4acToK BOSIOKHa A KOPOTKUX BOJNIOKOH, MOMECTMB Havaro u
KOHeL| y4acTka Ha ogHO coGbITue.
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OnuncaHne TUnoB coobITUN
HenpepbieHOe 80/10KHO

HenpepbiBHOE BONIOKHO ---

MOLLIHOCTb OTPaXeHHOTOo
curHana (dB)

2sd

241

© HenpepbisHoe
* IBOIOKHO

PaccTtosiHne

o 2 4 [ ] 10 12 14 16 18 20 (KM)

[aHHoe cobbiTue 0603HaYaeT, YTo BblIOpaHHbI Anana3oH M3MepeHust
KopoYe, Yem AnrHa BOMoKHa.

» KoHeL BornokHa He obHapy»keH, NOCKOMbKY NpoLecc aHanuaa
3aBepLIMICa A0 AOCTWKEHMS KOHLA BOMOKHA.

» [nanasoH paCCTOFIHMVI namepeHund cnenyet yeseniminTb 40 3Ha4YeHuA,
npesbllwauwiero annHy BOJs1OKHa.

» [na cobbitnn HenpepbIBHONo BOJTIOKHA HE YKa3bIBakOTCA NOTEPU U
oTpaxkaTtenbHada CMOCOBGHOCTb.
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OnucaHue TMnoB cobbITUN
KoHeu aHanu3sa

KoHeu aHanusa —

MoLUHOCTb OTpaxeHHOro
curHana (dB)

asd

PaccTosiHue

0 2 4 3 P 10 12 14 1 1@ 20 (km)

[laHHoe cobbiTne 03Ha4YaEeT, YTO UCMONb30BaHHANA ANNTENBHOCTb nMmnyrnbca
He obecnevnBaeT 4OCTAaTOMHOIO AMHAMNYECKOro AnanasoHa ans
OOCTUXEeHUA KOHLla BOJTOKHa.

» AHanus 6bin 3aBepLUeH A0 AOCTUXKEHUS KOHLIA BONTOKHA, NOCKONbKY
OTHOLLEHWE CUTrHarm-LIYyM BbINO CNULIKOM HU3KUM.

> Cne,u,yeT yBENMUYNTb ONUTENbHOCTb MMNYynbCa, 4YTOGLI CUrHan gocTur
KOHLa BOJIOKHa C 4OCTATOYHbIM OTHOLUEHNEM CUTHan-wyMm.

» [1na cobbiTun KOHUA aHanusa He yKasbiBaloTCs NoTepu u
OoTpaxartesnibHasi CoCOOHOCTb.
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KoHTponbHoO-u3ameputenbHble Npubopbl 1 060pysoBaHue

OnuncaHne TUnoB coobITUN
Heompaxarouwee cobbimue

HeoTpaxatowee cobbiTHe —

24

204

MoLLHOCTE OTpaXeHHoro
curHana (dB)

281

- HeoTpaxatowiee
. cobbITMe

[

LﬂMHeVIHbWIHMCXO,ﬂ,HU.lMVI
_ 'YKIIOH, CBSI3aHHbIN
‘paneeBCcK1M 06paTHbIM
.paccesiHnem

PaccrosHne

2 4 3 S 0 12 1t 1% 1 20

(k)

OTDR

[daHHoe cobbiTne xapakTepnsyeTcsi PE3KNM CHKEHNEM YPOBHS
paneeBcKoro 06paTHOro paccesiHus curHana. OHo BbIMSAAMT Kak pa3pbliB
HUCXOASILLIEro YKIMOHa TPacCMPOBOYHOTO CUrHana.

» 370 cobbITHE YacTo NPOnNCXoaunT Ha CTblKax, narnbax m MI/IKpOI/I3Fl/I68X
BOJIOKHaA.

» [Insa HeoTpaxatoLmx coBbITUI yKa3blBaeTCA BENUYNHA NOTEPb.
OTpaxaTenbHasa cnocobHOCTb ANdA AAaHHOIO TUna cobbITUi He
yKasblBaeTcs.

» [lpun ycTaHOBMNEHHLIX NOPOroBbIX 3HAYEHUAX HEOTpaxarLwmn gedekT
Oynet oTobpaxaTbcs B Tabnuue codbITUA, eCN 3HAYEHNe NpeBblllaeT
MOPOroBble 3HAYEHUS NOTEPD.
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OnucaHue TMnoB cobbITUN
Ompaxarowee cobbimue

OTtpaxarouwee cobbiTne 1L

MouHocTb
OTpaxeHHOoro
curHana (dB)

OrpaHuyeHHbI ypoBEHb

OTpaxatoLme cobbiTms
251 '

241

20

PaccTosiHne
(km)

OTpaxatoLime cobbiTvs oTobpaxatoTcs Kak NYKK Ha rpadmke Tpacchbl
BorokHa. OHU BbI3BaHbl PE3KNMUN U3MEHEHUAMU NoKa3aTens npenomMneHus.

» OrtpaxatoLme cobbiTua NPMBOAAT K TOMY, UTO 3HAYUTENbHASA YacTb
SHEepruu, HanpaBfieHHON B BOIOKHO, OTPaxXaeTcs 06paTHO K UCTOUHUKY.

» OrtpaxatoLime cobbITUS MOTyT CBUAETENbLCTBOBATL O HANUYUK
pa3beMOB, MeXaHUYECKMX CTbIKOB UMK Aaxe HU3KOKaYeCTBEHHbIX
CBapHbIX COeAUHEHUI UMK TPELLIVH.

» Kak npaBuno, onsa orpaxatoLimx cobblTUIA YKa3bIBalOTCA 3HAYEHUS
noTepb N OTPaXKEHUSI.

» Korga nuk oTpaxkeHnsa gocTuraeT MakCMMarnbHOrO YPOBHS, €ro BepLuvHa
MOXeT ObITb 06pe3aHa 13-3a HacbILeHUs aaTtyuka. B pesynbsrarte
MOXET yBENNYMTBCA MepTBas 30Ha (MMHUMArbHOE paccTosHMe
OOHapy)XeHMs1 UNn n3MepeHns 3aTyxaHust Mexay AaHHbIM CObbITUEM U
cnegyoLwmnm).
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OnuncaHne TUnoB coobITUN
lMNonoxumernbHoe cobbimue

» [lpu ycTaHOBNEHHbIX MOPOroBbIX 3HAYEHUAX OTpaxatoLwmi gedekTt
Oynet oTobpaxaTbcs B Tabnuue codbITUin, €CNN 3HAYEHNE NpeBbilaeT
MOPOroBble 3HAYEHUS OTPAXKEHWUSI UK NOTEPb HA pasbeme.

NMonoxurtenbHoe coObITUE I~

MOLLIHOCTb OTPaXeHHOro
curHana (dB)

24 4

22

MonoxuTensHoe
cobbiTne

20

PaccTosiHne

1 1 12 13 14 15 16 17 13 13 20 (KM)

[aHHoe cobbITne ykasbiBaeT Ha CTbIK C SIBHbIM YCUIIEHMEM U3-3a
COeaNHEHUs ABYX Yy4aCTKOB BOMIOKHA C pasfMyHbIMU XapakTepucTukamm
obpaTHoro paccesiHus (koadduumneHTa obpaTHOro paccesiHus u
Ko3hpuumMeHTa Nnotepb 06paTHOro paccesHus).
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OnucaHue TMnoB cobbITUN
YpoeeHb 8goda

YpoBeHb BBOAA —

MoLLHOCTL OTPaXKeHHOro
curHana (dB)

2 8

1 .Monoxenune

cobbITus . . : .
. |«<—BTt0poe cobbiTue |
& . «YpoBeHb . .
YpoBeHb . BBOOA»
BBOAA™" —

T JINHENHbIN

y4acTok : : : ‘-x\_

. : ; : : ; : : :

PaccTosiHne

0 2 4 [ & L 12z 1L 18 (KM)

[daHHoe cobbiTne 0603HavYaeT ypoBEHb BBOAMMOIO B BOSTOKHO CUrHana.
» Ha pucyHke Bbllwe nokasaH cnocob namepeHns ypoBHs BBOAA.

Mpsimasi MIMHUS CTPOUTCS NPY NMOMOLLM annpPoKCMMaLun No MeToay
HaMMeHbLUNX KBaApaToOB A1 COrNacoBaHUS BCEX TOYEK TpacChl B
NMHelHO obracT Mexay nepBbiM U BTOPbIM 0GHaPYXEHHbIMM
COObITUAMM.

Mpamas nuHua npoeumpyetcda Ha ocb Y (dB) o nepeceyeHus ¢ Hew.
Touka nepeceveHnss 0603HavYaeT ypoBeHb BBOAA.

» <<<< B Tabnuue cobbiTnin 0603HaAYAET CIULLKOM HU3KUA YPOBEHb
BBOAA.
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OnuncaHne TUnoB coobITUN

Yuyacmok 8ornokHa
Y4yacToK BOsfiokHa —
MOLLHOCTb OTPaXeHHOro
curHana (dB)
wt o
al ool
W L
S
' ; S A G N
A8
Yuactok Yyactok 4
BOMOKHA . . BOJIOKHA §
41 o ' . '
a : : PaccTtosiHue
o : H 5 s o M " 16 15 20 (KM)

[aHHbIn cumBon ob6o3HayaeT yyacTok BonokHa 6e3 cobbITuiA.

» Cymma Bcex y4acTKOB BOSMOKHA, copepkalumuxcs B Tpacce BOSIOKHa,
paBHa obLen anuHe BonokHa. O6HapyXeHHble COObITUS ABNSAOTCS
TOYEYHbIMM, JaXe eCrnu OHU MOKPbLIBAOT Goriee 0AHOM TOUKM TPacChl.

» [Ins cobbITU y4acTKOB BOJTIOKHA YKa3biBAETCS BENMYMHA NOTEPD.
OtpaxaTtenbHas cnocobHOCTb ANs AaHHOro TMna cobbITUN He
yKasblBaeTcs.

» 3HaueHue 3atyxaHus (dB/paccTtosHne B kunomeTtpax) nonyvaercs
nyTem AeneHus 3HavyeHus NoTepb Ha AMNVHY yvacTka BOSOKHA.
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OnucaHne TUnoB coobITUN

CosmeujeHHoe cobbimue

230

CoBMeLlleHHoe coobiThe %

KoHTponbHoO-u3ameputenbHble Npubopbl 1 060pysoBaHue

www.tehencom.com

MOLLHOCTb OTPaXXEHHOo
curHana (dB)

N
244

=T ", OtpaxatoLine cobbitus .

... . 06uwwe notepu (A.dB) .

R
. P T e Ty
o T
Touka B : : : : : :
' * Mosunuua coBMeLLIEHHOTO oTpaXatoLero cobbITus
o + . . : : : : : '
65 6.3 il T4 7 &0 83 56 &3 a2 a5 (KM)

PaccTosiHne

JaHHbIn cumBon 0603Ha4YaeT cobbiTne, 06 beANHEHHOE C OOHUM UMK
HeCKoNbKUMM apyrumm cobbituamu. OH Takke 0603Ha4YaeT cyMmapHbie
noTepu, BbI3BaHHbIE COBMELLEHHBbIMY COObITUSAMM, yKadaHHbIMK B Tabnvue

COObITUI.

» CoBmelleHHoe cobbITMe cocTomT U3 noacobbiTuin. Yucno B Tabnuue
COObITMIN NPUNUCLIBAETCS TONBKO COBMELLIEHHOMY COBbLITUIO, @ He
COoBbITUSIM, KOTOPbIE B HEFO BXOAAT (€CNN OHM OTOBpaxatoTcs).

» OrtpaxatoLime cobbITUS MOTyT CBUAETENbLCTBOBATL O HANUYUK
pa3beMOB, MEXaHUYECKMX CTbIKOB, HU3KOKAYECTBEHHbIX CBapHbIX

COEIVHEHWUIA UMW TPELLVH.

> HeOTpa>Ka+ou.|,Me cobbiTus MOryT cBuaeTenbCTBoBaTb O HaNMN4nn

COeQVHEeHUN, pa3BeTBUTENEN UK N3rMGoB.
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OTDR

KoHTponbHo-uameputenbHbie Nnpubopbl n o6opygoBaHue www.tehencom.com

OnucaHue TMNoB cobbITUI
CosmeujeHHoe cobbimue

» 3HauyeHue oTpaxkaTenbHOW CNOCOOHOCTU yKa3sbiBaeTCs Ansl BCEX
COBMELLEHHbIX COObITMI 1 MOKa3blBAaeT MakCUMarbHOe OTpaXkeHue
COBMELLEHHOro cobbITUSA. 3Ha4YeHne oTpakaTenbHOW CNOCOBHOCTU
Takke oTobpakaetcs AN Kaxaoro cobblTusl, BXOASLLErO B
coBMeLLeHHoe cobbiTue.

» O6wwe notepu (A dB), Bbl3BaHHbIE COBLITUEM, N3MEPSIOTCSA NyTEM
NMOCTPOEHMUSA ABYX NPAMbIX JIMHUNA.

» [lepBas NHUS CTPOUTCS NPU NOMOLLU annpoKcumaummn no meTtogy
HauMeHbLUMX KBaapaToB AN COrnacoBaHUs ToYek Tpacchl B
NVHenHo obnacTu, NPeaLIecTBYIOLLENA NepPBOMY COBbITUIO.

» Bropas nuHus ctpouTca npy NOMOLLM annpokcMMaLlmm no MeToay
HaMMeHbLUNX KBafpaToB AMsl COrMacoBaHUs TOYEK Tpacchl B
NunHerHoM obnacTtu nocne BToporo cobbiTvsa. Ecnu cywecTeyet
Gonee AByX COBMELLEHHbIX COObITUI, AaHHAs IMHWUS OOIMKHA
CTPOUTLCS B JIMHEWHOW 0bnacTu 3a NOCNegHUM COBMELLEHHbIM
cobbiTneM. [laHHas NUHWSA 3aTeM NPOELMPYETCS B HanpasneHum
NnepBOro COBMELLEHHOTO COObITHS.

» O6wwe notepu (A dB) onpenensaioTca kak pasHuLla B MOLLHOCTH
Mexay TOYKOW, rae HaumHaeTcs nepsoe cobbiTne (Todka A), 1
TOYKOM Ha CnpoeLmpoBaHHOM NPSMON JIMHUM HENOCPEACTBEHHO
nofa nepsbiM cobbITUEM (TOYKa B).

» [na cobbiTUi, BXOOALWMNX B COBMELLIEHHOe coBbITMe, 3HaYeHne
noTepb He yKasblBaeTcsl.
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OnucaHue TMnoB cobbITUN
CosmeujeHHoe cobbimue

TecTbl «roaeH/He rogeH»

B kadecTBe npumMepa BbINOJNTHEHUA TeCTa «rofileH/He rogeH» paccMoTpum
cneaywLulyr cutyauuio.

CoBMelleHHoe cobbiTune
CoBMelleHHble NoAcoObLITUSA:

2 oTpaxatoLue notepu
1 HeoTpaxatoLas notepsi

MoporoBble 3Ha4YeHUs:

Motepyu cobbIThs Otpaxatowas notepsi: 0,5 dB

Heotpaxatowas noteps: 0,2 dB

[ina coBMeLLEHHOro cobbITMS MOXHO onpeaenuTb obLine notepu cobbiThs,
HO He BKNnapg Kaxgoro cobblTusi B ero coctaee. [1oaToMy TecT «rogeH/He
rofeH» MOXeT UHoraa NPUBOAUTL K «IOXHOMY MONMOXUTENBHOMY» UMK
«NOXXHOMY OTpULIATENBHOMY» pesynbraTam.

I'Ipvl OLleHKe COCTOSIHUSI CODbITUS C noporamMu mMbl Ctankneaemcd ¢ AByMA
BO3MOXXHbIMU YCNOBUAMMWU:

» TeCTUpOBaHWE BCEX TUMOB COOLITUI (OTpaxatowme, HeoTpaxatoLme)

» BblOOP TOMbKO HEKOTOPLIX TUMOB COBbLITUIA (HanpMMep, MOXHO He
TECTUPOBaTh OTpaxatoLue notepu)

B TPETLEM Clly4ae MOXHO He TECTUPOBATb HU OA4MH N3 TUMOB COBbLITUIA, TO
€CTb He XaaTb OnpeaeneHnst COCTOSIHUS COObITUIA.
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OnucaHue TMNoB cobbITUI
CosmeujeHHoe cobbimue

TecTupoBaHue BCcex TUNOB coObITUK

B nepBoM cny4ae npu TeCtTupoBaHMM BCEX TUNOB cobbITUI ycnosusA

«rofieH/He rogeH» cnepnywouimne.

>

AHanus «rogeH/He
rofeH»

Ecnu nortepu COBbITUSA MEHbLLIE NN paBHbl HAMMEHbLLEMY MOPOroBoMy
3HAYEHUI0, COCTOSIHNE COObLITUA UMEET 3Ha4YeHne foaeH.

Ecnv notepu cobbiTusa 6onblie CyMMbl YMcen noacobbiTuii Tuna,
YMHO)XEHHOIO Ha 3HaYeHue nopora Ans 3Toro Tuna cobbiTus,
COCTOsIHME CODbITUS MMeeT 3Ha4veHne He rogeH.

Ecnu notepu cobbITMs HaxoaaTCs «MeXay», TOYHOe OnpeaeneHme
Jonn cobbiTUs, BXOASALEro B COBMELLEHHOE cobbITME, HEBO3MOXHO,
noatomy obLiee cobbiTve MMeeT cTatyc ogeH.

0 —

0,2 —

1,2
I ]/ He rogeH

lopeH

loneH

YpoBeHb «He rogeH»
=Z(Nsubx Thsub)
=(2x0,5)+(1x0,2)
=12

Ecnu notepu coBMeLLEHHOro COBbITUS MeHbLLE Unn paBHbl 1,2, cocTosiHue
cobbITus nmeet 3HavyeHue ogeH. B npotnBHom cnydyae — He rogeH.

OTDR
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OnucaHne TUnoB coobITUN

CosmeujeHHoe cobbimue

234

TecTupoBaHune COObITUWN He BCeX TUMNOB

B aTow cuTyaummn notepm Bcerga nmetot coctosiHve MogeH. Ecnu obwve
noTepu cobbITUSE MEHbLLE UMW PaBHbI HAUMEHbLLEMY MOPOrOBOMY
3Ha4YeHuWIo (NPOTECTUPOBAHHOE 3HAYEHME), COCTOSHUE COBMELLEHHOMO
cobbiTnsa ogHo3Ha4vHo 6yaet ogeH. B npoTMBHOM criyvae ctaTyc cobbiTvs
Oynet He rogeH.

B Halwlem npumepe, npeanonoXxXumm, nornb3oBaTesb Bbl6paﬂ HE TeCTnpoBaTb
HeoTpaXallLline notepu. B atom cnyyae aHanms 6y,1:|,eT BbINOJIHEH KaK
NMOKa3aHO HWMXe.

0 =
lopeH
0,5

12 - HewunsBecTHO

OTDR
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OnucaHue TMNoB cobbITUI
CosmeujeHHoe cobbimue

A heKT cocToAHUA COObLITUA B OOLLEM COCTOSAAHUN
Tpacchobl

» CocTosiHMe Tpacchl MO YMOMYaHWI0 UMeeT 3HadYeHre HeunseecTHo.

» Ecnu gnsa tpacckl ycTaHOBNEHO COCTOsIHME He rofeH, 3To cocTtosHue
ocTaeTcs (HEBO3MOXHO BEpPHYTb COCTOsIHUE ToaeH nnn HenssecTHbIN).

» Ecnu coctoaHue cobbiTns onpeaeneHo kak He rogeH, To coctosHue
Tpaccol OygeT Takum xe.

» Ecnu coctosHue cobbiTns onpegeneHo kak MogeH, CoCTosiHME Tpacchl
MOXET U3MEHUTLCSA ¢ HenssecTHO Ha oaeH.

» Ecnu coctosiHne cobbiTus onpegerneHo Kak HewnaBecTHO, cocTosiHME
Tpacchbl 6yp,eT TaknM Xe. ﬂ,perMM cnosamu, cobbITUE B 3TOM cny4yae He
BITMAET Ha COCTOAHME TPacCChl.

Bo nsbexaHue coctosHuin HenssecTHO He OTMeHANTE BbIGOP NOPOros
noTepb OTAENbHO.

OTDR 235



000 "TexaHkoM" KoOHTpoOnbHO-M3MepuTenbHbIe NPpUbopbl U 06opyaoBaHne www.tehencom.com

OnucaHne TUnoB coobITUN
3xo-cuzHarn

Ixo-curHan nn.

MoLLHOCTb OTPaXXeHHOro
curHana (dB)

FEN

~Pasbem OTDR" "

24 Ve e
— BTOpoii pasbem

— KoHeuHbIl pasbem

b

" l&—— "Oxo-curHan

g ——. 8 ——— g D ——3 . a=h

PacnpocTpaHeH/e CBETOBON BOMHbI : ' . . J{:
, : : : : : : W Paccrosmye

) 2 4 & ] 0 12 1L 1% 15 20 (KM)

[aHHbIn cumBon ob6o3HayaeT oGHapyxeHue oTpaxatoLero cobbiTua nocrne
OKOHYaHUS BOIOKHA.

» B npvBegeHHOM Bbille NpUMepe 3anyLeHHbIA UMNYIbC NPOXOAUT OO
KOHEYHOro pasbema u oTpaxaetcs obpaTtHo no HanpaeneHuto K OTDR.
3aTem OH JocTuraeT BTOPOro pasbema n oTpaxaercst obpaTHo no
HanpasneH1to K KOHeYHOMY pasbemy. [lanee oH oTpaxaetcs no
HanpasneHuto k OTDR.

» [lpunoxeHne MHTEPNPETUPYET STO HOBOE OTPAXKEHME Kak 3X0 13-3a ero
XapakTepUCTUK (OTpaxkaTerbHast CnocOOHOCTb N 0cob0e NoMnoXeHne no
OTHOLLEHUIO K APYTUM OTPAXKEHUSIM).

» PaccTosiHue mexay oTpakeHWeM BTOPOro U KOHEYHOMO PasbeMOB
PaBHO PAcCTOSIHMIO MEXAY OTPaXKeHWEM KOHEYHOrO pasbemMa 1 9XOM.

» [na cobbiTniA TMNa «3X0-curHan» YPOBEHb NOTEPb HE YKa3blBaE€TCA.
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OnucaHne TMnoB cobbITuI
Ompaxarowiee cobbimue (803MOXHbIU 39XO-CuaHarl)

OTpaxarowiee cobbiTe (BO3MOXHbIN
3Xo-curHan) fi

MoOLLIHOCTb OTpaXKeHHOro
curHana (dB)

- Pasbem OTDR

254

o) - BTopow pasbem

|le= TpéTuin pazbem

T l;:_'\—";e—ofpaﬁ(a}éméé éonlfme'(Bdsi\nbmelﬁ a)ko-cmrHan)

PaccTosiHue

0 t t t t t t t t t t (KM )
0 15 5.0 45 6.0 15 3.0 10.5 12.0 13.5 15.0

,D,aHHbIVI CMMBOIJ1 O3HaA4YaeT oTpaxawlLlee cobbITHe, KOTOPOE MOXET ObITb
peanbHbIM OTpaXXeHnem Unm 3Xo-CUrHaniom, Bbi3BaHHbIM OPYyrmm Oonee
CUNbHbIM OTpaxeHnem, pacnorioXXeHHbIM onnxe K NCTOYHUKY.

» B npueegeHHOM Bbile Nnpumepe 3anyLweHHbIn UMNYNbC AoCTUraeT
TpeTbero pasbema, oTpa)kaercsl oT Hero no HanpaeneHuio Kk OTDR,
nocre 4ero oTpaxaercst 06paTHO B BONTOKHO. 3aTeM 3anyLUeHHbIN
MMNYIbC OOCTUraeT TPETbero pa3beMa BTOPOM pa3 1 oTpaxaeTcs eLle
pas no HanpaeneHuio OTDR.

MpunoxeHne npu 3ToM 0BGHAPYXUT OTpakatoLlee cobbiTue,
pacnonoXXeHHOe Ha PacCTOAHUW, BABOE MPEBbILLAIOLLEM PacCTosHNE
[0 TpeTbero pasbema. [1oCcKkonbKy 3TO NPakTUYeCckn Hynesoe cobbiTne
(6e3 noTepb), a paccTosiHWe A0 HEro B HECKOMbKO pas borbLue
paccTosHWUsS OO TPETbEero pasbema, npunoxeHne dyget
NHTEPNpPEeTMPOBaTb ero Kak BO3MOXHbIW 3XO-CUrHan.

» [nsa oTpaxawwmx cobbITUn (BO3MOXHBIN 3X0-CUrHam) yKkasblBaeTcs
3Ha4YeHne oTpaxaTerbHON CNOCOBHOCTY.
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OnucaHue TMnoB cobbITUN
Omeemeumerb

OTBeTBUTENb <

9710 cumBon 0603Ha4aeT, YTO cobbITME ABMSIETCA MOPTOM OTBETBUTENS.

MopT oTBETBUTENS NpeacTaBnsieT cO6ON ONTOBOSIOKOHHOE YCTPOMCTBO C
OOHWM UIN HECKONBbKMMMW BXOOHBIMU U BbIXOAHBIMW BONTOKHAMU. YCTPOWCTBO
XapakTepusyeTcsi MMHUManbHbIM 3Ha4yeHreM notepb. Hanprmep,
otBeTBUTENDL 1 1X2 NMeeT 3HayeHne notepb 3 dB. MopT oTBETBUTENSA Takke
ncnonb3yercs Ans otobpaxeHns nHpopmauum o unsTpax ANnHbI BOMHbI,
Hanpumep, MUX, DEMUX 1 ODAM.

Jlto6oe cobbITME B NPUINOXKEHUN MOXHO HACTPOWUTL Kak MOpT OTBETBUTENS.
Mpu 3TOM, €Cnn coBbITME HACTPOEHO Kak NopT OTBETBUTENS, €r0 MOPOroBoe
3HaYeHne NoTepb HemnMb3s NPUMEHUTb NOBTOPHO, XOTSA NoTepu ByayT yUTeHbI
B 3HAYEeHNM OBLLMX NOTEPD.

Mpu ncnonssosaHun CWDM nnn DWDM OTDR ananns OTDR
aBTOMaTMYeCKM yCTaHaBMNMBaeT Havyaro U KOHeL y4acTKa B KadecTBe To4ek
OTBETBMUTESNS, €Cnn NOTEPU B COOTBETCTBYIOLLMX TOYKax npesbiwatoT 1,2 ob.
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