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1. YcnoBHble 0003Ha4YeHNs1 N cokpalleHus

B nanroMm pyKOBOICTBE UCIOJIB3YIOTCst 0003HAYEHUSA, IIPUBEIEHHBIE B Tab1. 1.1.

Tabauna 1.1. YenoBabie 0003HAMEHUST

O6o3HaueHue Kommenrapwuii

A Bazknoe ykazanue uim samedanue

B tekcre pykoBomcTBa 6e3 pacimiudpoBKr OYIyT MTPUMEHATHCS COKPAIICHUSI,
IIpUBEIEHHBIE B Tab. 1.2.

Tabsmna 1.2. Coxkpalenust

Cokpalienue Kommenrapuii

OTDR Optical Time Domain Reflectometer (Ournueckuii pediekromerp)
IIK IlepcoHasbHbBI KOMITBIOTED

110 IIporpammuoe obecnieuenne
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2. O6bwume ceepgeHuns

IInardopma Bepryr-MMT ¢ ycranoiaerasim moxyiiem B5-OTDR npemcras-
JsieT coboil MMITYJIbCHBI onTudeckuii pediiekromerp (fanee — pediieKToMerp),
[TO3BOJIATONIHH TPOBOJIUTH U3MEPEHUE XaPAKTEPUCTUK OTHOMOJIOBOI'O OIITHIECKOTO
BOJIOKHA.

ITpusImn paborsr pediiekToMeTpa 3aK/II09aeTCs B U3MEPEHUN MOIITHOCTHU CBe-
TOBOT'O U3JIy9€HUsI, PACCESTHHOTO MJIK OTPAXKEHHOTO YIACTKAMHU BOJIOKHA B PE3YJIb-
TaTe PACHPOCTPAHEHUS 110 HEMY 30HIUPYIONIETO CBETOBOIO MMILYJIHCA.

PedirekTomerp 1mo3BOJISIET TPOBOAUTH CBOEBPEMEHHYIO JIHATHOCTUKY COCTOSI-
HUsI OIITHYIECKOrO BOJIOKHA, KabeJieil 1 BOJIOKOHHO-OITUYecKuX JinHuii cBsizu. C ero
HOMOIILIO MOYKHO BBIIIOJIHUTH 0030p COOLITUI B OITHYECKOM BOJIOKHE (HEOIHOPOI-
HOCTH, MeXaHUYEeCKUEe COEJUHEHUs, CBAPHBIE COEIMHEHUs, U3TUObI), OIpPEIe/IUTh
WX MECTOHAXOXKJIEHWe, M3MEPHUTh 3aTyXaHWe W COOTBeTCTByIomue norepu. [Ipm
9TOM JIJIsl TECTUPOBAHUS HEOOXOIUM JIOCTYII TOJBKO K OJJHOMY KOHILY BOJIOKHA.

2.1 OcHoBHble BO3MOXHOCTU

— Ompeesierne MeCT TOBPEXKIEHNSI, OOPBIBOB, e(PEKTHBIX YIaCTKOB ONTHYe-
CKOT'O BOJIOKHA.

— U3mepenne moTeph HA ONPEIEIEHHOM yIACTKE BOJIOKHA.

— H3mepenne 3aTyxanmus.

— W3zmepenne koadpduiinenTa oTparkeHus.

— Pacuér obpaTHBIX OTEPD.

— H3mepenue JUIMHBI ONTUYECKOTO BOJIOKHA.

— Coxpanenne nosydeHubix pedisekrorpamm B ¢opmare Bellcore ma USB-
HAKOIUTEb.

— 3arpyska pediiekrorpamm B popmare Bellcore.
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3. KomnnekT nocrasku

Tabiuna 3.1. KoMmiiekT nmocraBku

HaumenoBauue Kos-Bo
Mouysn onrudaeckoro pediekromerpa B5-OTDR 1
Huck «Bepkyr-MMT. Moaysb onTudeckoro pedJiekromerpa. PyKoBogcTBO 110 1

SKCILIyaTAII»>

Bpommopa «Bepkyr-MMT. Monyis ontuteckoro pediekromerpa. Ilacmopr» 1
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4. BHewHnin Bug mopyns
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Puc. 4.2. Bagusas nanens moayins B5-OTDR

Tabsmmna 4.1. Onrcanue UHIAUKATOPOB

MapkupoBKa Omnucanue

LASER CBeroauo1, 0ToOpazkalonyii aKTUBHOCTD JIa3epa:
— He TOPUT — TeCTHPOBaHMe He IIPOBOJINTCS, Jia3ep HeaKTHBEH;

— MHTaeT KpaCHbIM — I/I,LLéT TeCTUpPpOBaHUE, JIa3€p aKTUBEH.

CBeTo/10/1, 0TOOPAKAIOIIII COCTOSTHUE MOJLYJIsL:

‘l
[

— Heropur nuTaHue He I10JaHO0 UJIN MOAYJ/Ib HEUCIIPDABEH (CM. opuJI. B)7
— Tropurt 3€JIEHBIM — ITUTAHIe 1I0J1aH0, MOJYJIL B pa6oqu pexxume;

— TOPHT KPACHBIM — IUTAHUE [IOJAHO, MOZYJIb B HepabodueM pexKuMe (CM.
npui. B).
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12 Buemaunit Bua Mmomyast
Tabmuna 4.2. Onucanue pa3bEMOB MOJLYIIA
Mapxkuposka | Haznauenune IToakarogaeMoe ycTpoiicTBo/Kabesb
puc. 4.1, FC-pazbém st nojkiodennsi ontu- | OHOMOJIOBOE ONITHYECKOE BOJIOKHO
pasbém 1 YECKOT0 BOJIOKHA
6..19V TloAKITIOMeHe BHEIHEro 6y0Ka muTa- | Biok mmranms !
HUA
USB Tlozkmouenue x ITK mo umrepdeiicy | Kabems USB !
USB
puc. 4.2, Tlopkiioyenne K aHAJIM3ATOPY Anamuzarop Bepkyr-MMT
pasbém 3

ITudpoit 2 nHa puc. 4.2 0603HAYEHB! OTBEPCTUSA JIJIsI 3aKPEIJIEHUST MOJYJIS B

aHaJIn3aTope C IIOMOIIBIO erHé}KHbIX BHUHTOB.

Kuonka BOOT u kuonka, oboznadennast Ha puc. 4.2 kak RESET, cayxar s
OOHOBJIEHUST TTPOIIMBKY MUKPOKOHTPOJLIEPA MOJLYJIS.

Kunomka RESET rakske ciay»kuT f1st cOpoca Moy s mpu nojkrodennn mo USB
U/WJIM [IPU HAJIMYNY BHEIIHErO TUTAHUSL.

1B CTaHAAPTHYIO KOMIIJIEKTAITUIO HE BXOJIUT.
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5. Mepbi 6e3onacHocTu

5.1

1.

5.2

O6wue ykasaHus

[Tepe monkITOUeHNEM TECTUPYEMOTO BOJIOKHA K PeDIeKTOMETPY HEOOXOM1-
MO yOeuThCsT B OTCYTCTBUU CUTHAJIA B 9TOM BOJIOKHE.

Wamepenust cjiejiyeT HAYUHATE TOJIBKO IIOCJIE TOTO, KAK TECTHPYEMOe BOJIOK-
HO OyJIeT TOIKJIIOYEHO K BBIXOJIHOMY pasbeMy pedJieKTOMeTpa.

He caenyer ucmnonb30BaTh MUKPOCKOIIBL U JIYIIbI BOJU3U aKTUBHBIX ONTHIE-
CKUX BOJIOKOH.

amperaercst HCIOJIb30BATH TIOBPEXK IEHHBIE UJTH 3arPA3HEHHDBIE OIITHIECKUE
Pa3bEMBI DU TECTHPOBAHUU OIMTHIECKOTO BOJIOKHA.

[Tocste uCII0/IB30BaHUS OITUIECKUX PA3BEMOB CJIEJYET 3AIIUIIATH aAlTEePEI
3arJTyIITKAMA.

Na3zep

ITo cremenn omacHOCTH reHEPUPYEMOTO U3JIy Y€HUS UCIIOIb3yEeMbI B MOTyJIe
JIazep oTHOCHUTCS K Kyaccy 1M.

Bo usbexkanue moBpexKieHnst OPraHOB 3PEHUs HE JIONYCKANWTE TOMaaHus B
rJa3a U3JIy9eHusl OT ONTUIecKuX mopTo momyias B5-OTDR.

Samperaercs CMOTPETbh B ONTHYECKHUI MMOPT NMPHM BKJIIOYEHHOM Jia3epe, a
TaK>Ke B CBOOOJHBIN KOHEI N3MEPSIEMOro BOJIOKHA.

SamperraeTcst TPOBOAUTE OTKJIIOUYEHUE U TOAKJIIOUEHIE OITHIECKOIO BOJIOK-
Ha BO BPEMsl IPOBEJIeHNsI M3MepeHnil (Ipy BKJIIOUEHHOM Jiasepe) Bo u3be-
JKaHUe TOMaJIaHUs B I71a3a UMITYJILCHOTO JIA3€PHOTO U3JIYICHUSI.
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6. NogrotoBka Kk pabore

6.1 VYcranoeka mopgyns B5-OTDR B npubop

Bepxusis naness mpubdopa Bepkyr-MMT umeer n1Ba ycTaHOBOYHBIX MECTA JIJTsT
CMEHHBIX MOJYyJe.

|

YOO

WO

o
i

—

Puc. 6.1. Bepxusas naneas npubopa ¢ yCTAHOBICHHBIMI MOJTY/ISIMI

s mojkrodenust cmenHoro Moayias B5-OTDR k npubopy HeobxomaumMo BeTa-
BUTb MOJYJIb B JiII0OOe CBODOIHOE yCTAHOBOYHOE MECTO U 3aBEPHYTH KPEIE2KHbIE
BHUHTHI.

Momynb onpenensercs anaauzaropom bepkyr-MMT aBromarmyecku. [locre
9TOr0 3arpyzKatoTCsi MPOrPAMMbI, HEOOXOMMMBbIE i HACTPOUKU W IIPOBEIEHUsI
n3MepeHuii. 3arpyKarTcs TOJBKO T€ IIPOTPAMMBI, KOTOPBIE BXOISAT B KOMILJIEKT
HOCTaBKHU (B COOTBETCTBUU C IIPUOOPETEHHBIMU OIILUAMHY).

s n3B/IedeHnst MO/ HEOOXOMMO OTBEPHYTH KPENEXKHbIE BUHTHI U, ITOTS-
HYB 3a HUX, BBIHYTb MOJLYJ/Ib U3 YCTAHOBOYHOTO MecTa. [loc/ie u3BjiedeHust MoLyJist
byHKIMS COXpaHeHUs /3arpy3KH PE3y/IbTaATOB U3MEPEHU 0CTaéTCsl JOCTYIIHOM.

B moment ycranoBku win uzBnedenust mosyiisi B5-OTDR mpubop moxker Ha-
XOJUTCS KAK BO BKJIIOYEHHOM, TAK W B BBIKJIIOYEHHOM COCTOSIHUM.
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16 Iloaroroska k pabore

6.2 BknloyeHue/BbikNo4eHne npubopa

Bruiouenue / BBIKJIIOUEHNE TUTAHIS TPOU3BOAUTCS [IPU [TOMOIIIU KJIABUIIIH @,
PACIIOJIOKEHHOI Ha KJIaBHAType Ipubopa.

J71s BKITIOYEHHST TNTAHNS HEOOXOIMMO HAXKATD U yJ/IEPKUBATH KJIABUIILY B Te-
qeHue 1-2 cexkyH/I.

st BBIKJTIOUEHUST TATaHUsI HEOOXOIMMO HaXKaTh M yJI€PKUBATH KJIABUIILY B
TedeHrne 1-2 CEKyH[I, IOCje 9Yero Ha dKpaHe Mpudbopa OTobpasuTcs COODIIeHue
«BekmounTe mpubop?», W HaxkaTb «0K».

s BeIK/IIOYeHIST TPpUOOPA O€3 BRIBOIA IIPEILY IPEK TAIOIIEr0o COOOIIEHIS HE0D-
XOJIMMO HaXKaTh U YIAEPXKUBATh KJIaBUINITY B TedeHne 4-5 cekyHn. JlaHHbI crocob
BBIKJIIOYEHH SBJISIETCSA aBapPUIHBIM U HCIIOJIb3yeTCsd B CIydae, KOrJa KOPPEKTHOe
BBIKJIFOUEHNE TTPUOOPa HEBO3MOXKHO.

TTocne Brimrouenust npubopa Bepkyr-MMT 1y1a npoBeieHns n3MepeHnii XapaK-
TEPUCTUK OINTUIECKOTO BOJIOKHA cjeyer mepeiitn B pexkum mamepernii «OTDR».

OTDR 10:47

HacTpoiiki1 1 n3mMepeHun

PaccTonHue (M) 5000
AnutensHocTL (cek) 90
KoathpuumeHT noeuea (%) 0.000

- - KoaththMLMeHT NpenoMneHus 1.475000
ANUTENEHOCTE MMNYALCa (He) 100
Koadh. obparHoro pacceMBaHuA -66.300
JANUHA BONMHBI 1310

Puc. 6.2. I'maBHoe MeHIO

o
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6.3 IToakiroueHne ONTUYIECKOTrO BOJIOKHA 17

6.3 TlMogknio4veHne oNTUYECKOro BOJIOKHA

s mopkittouenust K Moy o B5-OTDR onrudyeckoro BojoKHa UCIIOJIB3YETCS
FC-pazbém (cMm. puc. 4.1).

Ilepen momgkIIOUeHIEM TECTUPYEMOTO BOJIOKHA K PEMIEKTOMETPY CJIe-
JIyeT yOeIuThCsl B OTCYTCTBUAU CUTHAJIA B 9TOM BOJIOKHE.

st mopkmouennst K momayaio B5-OTDR onTrdeckoro BooKHA HEOOXOIIMO
BBIIIOJIHATD CJIELYIOIIMe JeACTBUSA:

1. Eciiu TpebyeTcst, MpOU3BECTH OYHUCTKY Pa3dbéMa ONTUIECKOTO BOJIOKHA —
IPOTEPETh TOPEIl pa3bEMa CIIenaIbHON 6e3BOpCOBOil caldeTKoil, CMOYeH-
HOI CIIMPTOM.

2. Pacmomoxuth pa3zbéM ONTHIECKOTO BOJOKHA HAIIPOTUB BXOIHOTO PasdbéMa
MOJys. YOeIuThCsd, YTO KJIIOY COBIIAJIA€T C COOTBETCTBYIONIEH IIPOPE3BIO
pasbéma.

3. C moMoIbio HAKUIHON Taifku 3aUKCUPOBATh COEIMHEHNE PA3bEMOB.

Henpasusbmoe moak/toueHe BOJOKOHHO-ONITHIECKOTO Kabesist K MOJIY-
o B5-OTDR, a Tak:ke HaJndre CUILHBIX U3rUO0B Kabesis BOIU3U Me-

A CTa TOJK/TFOUEHUsT MOXKET TPUBECTH K OIMMUOOYHBIM PE3y/IbTaTaM H3Me-
peHuii.

BOJIOKHa BO BpeMsl IIPOBEICHUA I/I3MepeHI/II71 npun BKJIFOYEHHOM Jla3epe BO

f 3aupemae'r(m IIPOBOJAUTDL OTKJIIOYEHHE U IIOJAKJ/IIOYEHUE OIITUICCKOI'O
n3bexkanue IIonaaHusd B IJla3a UMITYJIBCHOTO JIA3€PHOI'0 U3JIyYeHUd.

B5-OTDR. Pykosojcrso 110 3KcILIyaTanum
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7. NopgroTtoBka K TECTUPOBAHUIO

Tlepes Tem, Kak nepeiTu K MOJIYIEHUIO U aHAIU3Y PedJIEKTOIDAMM, CJIeIyeT
BBIIIOJTHUTE CJIeAYIONTe AefiCTBUS:

1. IomkmounTts K nipubopy Bepkyr-MMT TecTupyemoe onTuteckoe BOJTOKHO.
(eMm. pasgen 6.3).

2. YcraHOBUTH ApaMeTphl POBeeHns u3Mepenuii (eMm. pasmes 7.1).

3. OupeseauTb 1 yCTAHOBUTH [IApaMeTPhl BOJIOKHA, (CM. paszuen 7.2).

7.1 VYcraHoBKa 3Ha4YeHWi NapamMeTpoB U3MepeHui

IIapameTpsl npoBefieHNsT U3MEpPEHUi 3aJal0TCA B pekuMe n3MepeHuit «Pe-
diieKTorpamMMasy, KHOIKa, « Y [IPaBJIEHUE.

JdnuHa BOJIHBI

1310 UM

1550 Hm
—AnHa BONHbI = st TeCTUPOBAHUS JIOCTYIHBI JIBE€ JIJIMHBI BOJIHBL:

1550 HMm a cee—»|[1550um |0 1550 1 1310 rn.

Hasxars juis BeIGOpa
JUIMHBI BOJTHBI

JlnuHa BOJIOKHA

1km

2.5km
Hnaa TECTUPYEMOTrO yaacTKa BOJIOKOHHO-

10 km OIITHYECKOr0 KabeJyisi BBIOMPAETCS M3 JOCTYIIHBIX
3HAYEHUIN PACKPBIBAIOIIEIOCsI CIUCKA. JHAYEHHE

20 km JIOJI2KHO ~ HE3HAYUTEJbHO IIPEBBIIIATL  PEaJIbHYIO
BEJIMYUHY.

40 Km

Anuka )
5Kkm a -==-=-%»||5km -

Haxars 1151 BeIGOpa
JUTMHBI BOJIOKHA
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IloaroroBka K TECTHPOBAHUIO

AmTesibHOCTD UMILYJIBCA

—Vmnynsc—,

——— -

Haxarp amst BEIGOpa.

JUIATEIIBHOCTH UMITYJIbCA

Yewm Gosrblire 3HAYEHHE JINTEIHHOCTH UMILYJIbCA, TEM
GoJibIlle JIINHA BOJIOKHA, KOTOPYIO MOYKHO IIpOaHa-
JIN3UPOBATh, HO TEM HHJKE DPa3pellarolias CIocob-
HOCTbB 110 PACCTOSIHUIO U GoJIbIIe MEPTBBIE 30HLL. Mc-
[0JTb30BaHNe KOPOTKHUX MMILYJIBCOB ITO3BOJISIET YTy d-
[IATH Pa3PELIAONLYI0 CIIOCOOHOCTH, HO OTHOIIEHHE
CHTHAJI/IIyM yXy/IIAeTCsL.

AnuTesibHOCT, U3MEpeHmit

——Bpewn—

Haxxarp a1st BEIGOpa.
BpeMeHH cO0pa JaHHBIX

Bpewmst cbopa JaHHBIX OIpejiesisieT eproJl BpEMeHN,
B TeUEHHEe KOTOPOro OyJeT MPOUCXOIUTD YCPEIHEHNEe
pe3yabTaToB m3Mepenuil. Yem Gosibie 3HATCHIE Bpe-
MEHHU yCPEJHEHs, TeM MEHBIIE IMIYMOB OyJIeT colep-
2KaTh IOJIydIeHHAs pedIeKTOrpaMMa U TeM TOUHee
Oy/IyT M3MEpEeHbI TapaMeTPhl 1 COOBITHS BOJIOKHA.

B5-OTDR. Pykosojcrso 110 3KcILIyaTanum
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7.2 T[lapameTtpbl BOMOKHA

Tlepes Tem Kak mepeiTu K MOJyYeHWIO U aHAIUI3Y pedJieKTorpaMm, CIemayeT
3aJaTh CJIEIYIONINE TapaMeTphbl BOJOKHA:

— II0Ka3aTeJib IIPEJIOMJIEHUSI;
— K03 dunmeHT o6paTHOrO PacCEesTHUSI;
— K03 dunreHT moBUBa.

Benauuuns! mokasaTesis mpeoMIeHus, KoM MUIIEHTa PIJIEEBCKOTO PACCETHUST
u Ko3hduImenTa IOBUBA, SIBJISIIOTCS XapAKTEPUCTHKAME BOJIOKHA W MOT'YT OBITH
[TOJIyY€HbI § U3TOTOBUTEJIST Kabesis.

ITapameTpnl BostoKHa 3a7ai0Tcs B pexkuMe «HacTpoitkms.

oo HacTpolin 10:50

KoathhuuneHT npenomneHuns ( 1.4750!][]]
Koath. o6paTHOro paccenBaxms ( -66.300]
KoadithuuneHT nosuea (%) ( U.Ul]l]]

B5-OTDR. Pykosojcrso 110 3KcILIyaTanum
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8. TectupoBaHue BoNnoKHa

8.1 CoOop aaHHbIX

Jlj1si IpoBeJIeHNsT TECTUPOBAaHUS BOJIOKOHHO-OIITHIECKOTO KabeJIsl CJIe/IyeT BbI-
TOJTHUTD YKa3aHUs paszesa 7, mepeidTu B pexxuM n3Mepennit « Pediiekrorpammas
" HaXKaTh Ha KHONKY «Craprs.

e A .
e ) Pecpnecrorpana 11:49

20

18

16

14

T T T T T
0 1 2 3 4
KM

—Anura , —A& n B

(s | [0 (100w Jﬁ[;m" S
(e |

Haunérces mporiece mamepennii, pediiekrorpaMma Ha SKpaHe mpubopa Oyjer
ITOCTOSTHHO OOHOBJIATHCs. BMecTo Hasmucn Ha KHOIKe «CTapTs 0T0oOpasuTest cI6T-
YUK BPEMEHU, OCTABIIErOCsl 0 OKOHYAHUS TECTUPOBAHUS.

B nr060it MoMeHT cOOp JTAHHBIX MOYKHO MPEPBATh, HAXKAB HA KHOIIKY CO CUET-
qukoM BpemeHu. Ha skpan OyayT BbIBEIEHBI PE3yJIbTATHI TECTHPOBAHUS, IIOJIY-
YeHHBbIE K MOMEHTY ITPEKPAIIEeHUsT N3MEePEHUil.

©Ee

Bo Bpewms rectupoBanus nnaukarop LASER, pacmnosiokenubiii B Bepx-
Heil JIeBOil 94acTu SKpaHa, MUTAET KPACHBIM.

Tloce okoHuaHMST U3MEpPEHUiT AaBTOMATHIECKH CPOPMUPYETCsT TabJIUIA COOBI-
tuit (cM. paszzgen 9). Ha peditekrorpamme cobbitus 0603HAIAIOTCS 3aCEUKAMU.
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24 TectupoBanue BosOKHA

8.2 Pednektorpamma

Pecpnexktrorpamma 07:27

C 0.0 -6.18 -
— (1549) 7.88| -| 4060 50.86
i ' 1549 0.23] | '
— (1246.9) -0.03 - 25.40 -0.03
B 1401.9 -0.06 -

faczan a 2oca aac

P nr.
C G =Y
npaneu e A eﬂeKTOl'paMMI:l A Ob 3mepemne A

1 | Iepexon B mOMHOIKpaAHHBIA pexkuM: pabouas OOGJACTH 3alOJHAET BeCh JKpaH, 00KOBasd U
BEPXHSISI [IAHEIN He 0TOOParKaloTCsl.

2 | HasBamue pexxuma u3mepemnuii.

3 | Oxmo npocmoTpa pedirekrorpammbl. LlBeToM BoimeneHa 06/1acTh, KOTOPast B TAHHBII MOMEHT
yBeJIMY€eHa ¥ BbIBEJIEHA Ha SKPaH.

4 | Koonku macmrabuposanus pediiekTorpaMmMbl (eM. paszer 8.3)

5 | Inauxarop, nHdOopMUpYIOMUI O COCTOSHUN Ja3€epa.

6 | Pedbiexrorpamma — rpacduk obparHoro paccesinust Kak (hyHKIUU OT paccrosiausi. [1o BepTu-
KaJILHOIT OCU OTJIOZKEHO 3aTyXaHue B JiB, 110 TOpU30HTAIBHON — 3HAYEHUS], COOTBETCTBYIONIUE
JUIEHE BOJIOKHA B KM (M). Kaxas BepTukaibHas 3acedka Ha peIeKTOrpaMMe COOTBETCTBY-
er cobbiTHIo (cM. paszen 9).

7 | Pabouast obsiacTh pedieKTorpaMMbl.

8 | Tabumua cobbrtuii (cM. paszen 9).
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8.3 Uzmenenne macmraba pedieKTOrpaMmbl 25

8.3 W3meHeHne macwtaba pecdnekrorpammei

Macmrrab pediiekTorpaMMbl MOXKHO M3MEHSTH C IOMOIIBIO KHOIIOK MACIITa~
OUpOBaHUSI.

VBenutuenne Macmraba pedIeKTOrPAMMEL.

T Ymenbirenne MaciTaba pedIeKTorpaMMbl.

Orobpazkenne pediiekrorpaMMbl B Maciirtade 1:1.

)
IIpocmoTp pediekTorpaMMbl BO BeCh 3KpaH: pabodasi 06JIaCTh 3aI0HSIET BECh KPaH,
OOKOBasi U BePXHssl [TAHETH He 0TOOPaXKaIOTCs.

Taxxke macmrrad pedJieKTorpaMMbl MOXKHO U3MEHSITh C TIOMOIIBIO KJIABUII Ha-
BUTAIIUH, PACIOJIOKEHHBIX Ha KJIaBHATYpe Ipubopa.

Veenuuenue Macmradba pedIeKTOrPAMMBL II0 OCH .

Ymensbirenne Macitaba pedIeKTOrpaMMel 110 OCH y.

VBenutuenne Macmraba pedIeKTOrPAMMBL IO OCH X.

Vmenbinenne macirraba per.J'[eKTOI‘pal\'H\TBT 10 OCH X.
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8.4 VYnpasneHne mapkepamu

U3mepenue mapaMerpoB Kabeis BBIIOTHIETCS ¢ OMOIILIO MAPKEPOB (CM. pas-
neut 8.6). st nepeMenienus MapKepa Ha JI00YI0 TOUKY PeIIEKTOrPAMMBI CJIEYeT
C HOMOIIBIO HAXKATUS IAJIbIEM BBIICJIUTH MapKep (CIeJaTb aKTUBHBIM), & 3aTeM
[IEPETAINTh €r0 B Hy>KHOE MECTO.

Takoke JyIs1 TIepeMeneHusi MapKepoB MOXKHO KCIIOJIb30BATH KOJIECO IIPOKPYT-
KU, PACIIOJIOZKEHHOE Ha TIepe/IHell TaHes i KOPIyca IIprbopa: Iepe/] mepeMernieHneM
cJleflyeT ciiesiaTh MapKep akKTUBHBIM (HAXKaTh Ha KPYXKOK MapKepa, OH Oy/eT Bbi-
JleJIEH PO30BBIM I[BETOM), IIOCJIE€ Y€r0 MOXKHO IEDPEeJIBUraTh MapKep C IIOMOIIbIO
KoJIeca MPOKPYTKU. /IBa Mapkepa MOTYT ObITH AKTUBHBIMHU OJTHOBPEMEHHO, TAKWE
MapKepbl Iepe/IBUraloTcss BMecTe. IIOBTOpHOE HarkKaTue Ha MapKep JIeJIaeT ero
HEAKTUBHBIM.

Heakrusublit Mapkep

AXTUBHBINH MapKep
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8.5 Ilepemermenue paboueii obsiactu pedaeKTOrpamMmmbl 27

8.5 [epemeweHne paboueii obnacTtn peciekTorpammoi

st nepemertienust pabodeit obsacTu pedeKTorpaMMbl CIeyeT HaXKaTh Ha
J00y10 JacTh rpaduka W, He IPephiBasi HAXKATUs, IEPETAIINTDH €€ B JII0OOM Ha-
paBjeHun. BbicTaBlIeHHbIE MapKepbl OyIyT TepeMerieHbl BMecTe ¢ pedeKTo-
rpaMMOIi.

IIpu MakcuMaIbHOM CMelleHnn pedJieKTOrpaMMbl BIIPABO BJOJIb OCH X I10 IIeH-
TPY 9KpaHa OKa3bIBAETCS HAYAJI0 KOOpAUHAT. [Iprn MakCHMaJIbHOM CMEIIEHUN pe-
deKTOrpaMMBbI BJIEBO BJIOJIb OCH X 10 IEHTPY 9KpaHa OyAeT HAXOIUTHCsT KOHEIT
pediekTorpaMMbl HAUOOJIBIEH TTHHBI.
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8.6 WN3mepenne napametpoB kabens

Wsmepenne mapamerpoB Kabesisi BBIMOJHSIETCS C IIOMOIIBIO JIBYX MapKEpOB.
111 BBIBO/IA, MAPKEPOB HA 9KPAH CJIEAyeT HAXKATh HA KHONKY «/3Mepenunes, mocse
9ero nepeMecTUTb MapKepbl B MHTEPEeCYOIIUe TOYKH pedieKTorpaMMbl (yIpasJie-
HIUE MapKepaMHu OIMCAHO B pasmneie 8.4). VIamepeHHbIe 3HAYEHNsT OTOOPAIKAIOTCSI
B BepXHeHl 4acTHU dKpaHa:

— A — xoopauHATBHI Mapkepa A;

— B — koopaunnarer mapkepa B;

— JncTanums — paccTosiHIe MeXK Ly MapkepaMiu (BCEryia MOJIOKUTETHHOE 3HA-
YeHmUe);

— [Notepu — morepu Ha ydacTKe, OrpaAHUIEHHOM MapKepaMu;

— 3aTyxaHue — cpejiHee 3aTyXaHUe Ha yIacTKe, OTPAHNIEHHOM MapKEPaMHU;

— OTpaxeHne — 3Hadenne KOIMPUITHEHTA OTPATKEHMUST;

— Ob6p. notepn — obpaTHbIE TOTEPU: OTHOIIEHNE MOIIHOCTH HA BXOJIE OITHYIe-
CKOTO BOJIOKHA K MOITIHOCTH, BEPHYBIIIEHCST K HAYMAJY BOJIOKHA OT 3aJ[AHHOTO
y4acTKa WJIM BCEl JINHUU.

W ! PechnekTorpamma 15:19

50 -
LASER A 1616 m
B: - 25258:0 M L
40 Auc 25096.3 M
Motepn 3.93 96 =
3aryxaHue: 0.157 gb/km
o s
30 06p. notepn 9.20 g6
20
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,(;"rg) \Pr)
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9. Tabnuua cobbiTuii

s mpocMoTpa TabIuIEl COOBITHUI CJIeIyeT IepeiiTu B pexKuM m3Mmepennii «Pe-
dutekTorpamMMay ¥ HaXKaTh Ha KHONKY «CobbrTusiy. Ecim 3arpyKeHo HeCKOJIbKO
pediiekTorpamm, Tabauia OyIeT COAepP!KATh COOBITUsT pedIeKTOrpaMMbI, yCTa-
HOBJIEHHO} B KadecTse TyaBHOM (cM. pazmen 10.3).

9.1 OnucaHune Tabanuybl codbITMIA

SN YTk i Jod TR A et ol o T st S

0.0 - -35.39

I|—| (14.8) 1.92 - 111.85 129.57

L 14.8 1.41 -
fi= (1386.7) 1.63 - 59.45 117

L 1401.5 031 -

A i £ AaAa=y ™\ N e S A
Twun VenosHoe o6o3HaueHne Tumna cobbitus (cm. npui. C).
Monoxenne, m Paccrostaue 10 coObITHSA.
Motepu, b Tlorepu Ha coObITHM.
Koadbcpuument otpaxenusi, b Koaddunpent orpazkenus jjisi KaxJ10ro 0TParkaroiiero

COOBITHSI B BOJIOKHE.

ORL 3HaveHne 0OPATHLIX MOTEPD.

3aTyxanue, ab/km aryxaHue yJacrka BOJIOKHA.

B5-OTDR. Pykosojcrso 110 3KcILIyaTanum
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10. YnpaBnenue pednekrorpammamm

10.1 CoxpaHeHue pecdnekrTorpamm

[ ]
Coxpanenne ToTy9eHHLIX pedIeKTorpaMM (KHOTIKA, @) BLITOIHSAETCS B pe-

xkume n3mepennii «Pediaekrorpammas.

OTuéT

CoxpaHnUTb

3arpysutb

&

Kuonka «CoxpaHuTb» JOCTYIIHA TOJILKO IIOCJE 3aBeplieHust naMepenuit. I1pu
Ha)KaTUU Ha JAHHYI0 KHOIIKY OTKPBIBAETCH OKHO, II03BOJISIONIEE 3aJaTh UMs
daitna.

[Mwm COXpaHAEMOTO OT4eTa: ]

fest ]

Tlocne naxkarue #Ha kHOnKy 0K OTYET Oy/IeT COXpaHEH B KATAJIOT
/home/user/bercut_mmt/otdr/ B ¢popmate Bellcore u html. Tak:ke B 3TOT Ka-
Tayor coxpausiercs daisr B popmate .png, comepKamuii nzobpazkenne pediiek-
TOIPAMMBI.

OTYETbI COXPAHEHbI KaK:
Ihome/user/bercut_ mmt/otdr/test.sor
Ihomeluser/bercut_mmt/otdritest.html
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32 Vupagsiienne pedaeKTOrpaMMamMu

IIpubop Bepxkyr-MMT mo3Bosisier mMpOU3BOAUTH IKCIOPT BCEX COXPa-

uéunbix pedutekrorpamm na USB-makonuresns. Ilogpo6aoe onucanue
A npencrasiieHo B 6ponmiope «B5-OTDR. Yuuepcasbublil anasm3aTop

TEJIEKOMMYHUKAIIMOHHBIX ceTell. PYKOBOJICTBO IO 9KCILTyaTaIlnn».

10.2 3arpy3ka pednektorpamm

(1
3arpyska 1noJy4eHubix pediekTorpaMm (KHOIKa [%) BBITIOJIHSIETCST B PEXKUME
n3Mmepennit «Pediekrorpammas.

Otuét

CoxpaHuTe
3arpysuTe
&
HpI/I Ha>XXaTU Ha KHOIIKY <<33pr3I/ITL>> IOABJIAECTCA AUAJIOrOBOE OKHO, IIO3-

BOJIAIOITEE BHIOPATDH 3arpyKaeMyio pedIeKTOrpaMMy MM HECKOJIbKO pedIeKTo-
rpaMM U3 CIIACKA.

(1310nm5310ns
1310nm1550nm30s45s5ns100ns_1310
1310nm1550nm3054555n5100ns_1550
1310nm1550nm45560530ns100ns_1310
1310nm1550nm45560530ns100ns_1550
1310nm1550nm60s60s10ns10ns_1310
1310nm1550nm60560510ns10ns_1550
1310nm1550nm60s12052.5752.57s_1310
1310nm1550nm60s512052.5?52.5%s_1550

IIpu naxkaTun Ha KHONIKY «OTKPBITH» 3arpy2Kat0TCs BCe BHIOpAHHBIE pedIeK-
torpammbl. [Ipu Haxkatnn zHa KHONKY «OTMEHA» IMAIOrOBOE OKHO 3aKPBIBAETCH.
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10.3 Cpasuenue pediiekTorpamm 33

10.3 CpasHeHue pecnekrTorpamm

PednekrorpaMmbl MOXKHO cpaBHUBATHL ApYyr ¢ apyrom. [ljis sToro ciemyer
3arpy3uTh HECKOJLKO pediekTorpamm (cm. paszen 10.2).

A
- Peapertorpuma swar
50 ] : :
40 ; i e -

30 ! [

|
|
b b

4+25km-155... 01.03.20120...

©P0

iy G e

IIpu mosroM wjau ABOWHOM HaKaTWM HA JIIOOYIO sIYeiiKy TaOJIUIbI, pacIIOJIO-
2KEHHOI T10JT PedJIeKTOrpaMMOil, OTKPBIBAETCS OKHO, B KOTOPOM MOXKHO BBIODATH
OIHO U3 CJIeAYIOIMUX NEHCTBUM:

— CpenaTb rnaBHON — yCTAHOBUTH pedieKTorpaMMy B KA4eCTBE OIOPHOIA;
— VYaanutb — ymaauTh pedIeKTOrpaMMy U3 TAOJIUIBI U ¢ rpaduka;
— VYpannutb Bce — ynasuTh Bce pedIEKTOrpaMMBbl U3 TAOIUILI U ¢ rpaduka.

Cpgenatb rfiaBHomn

YpanuTte BCe

B5-OTDR. Pykosojcrso 110 3KcILIyaTanum
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A. Cneundukaunn

A.1 TecrtuposaHue

Tabmuma A.1. TectupoBanue

Tun BosOKHA

OJTHOMOJI0BO€

Pabouue jymHbl BOJIH, HM

(1310 & 20)/(1550 + 20)

Junamuaeckuit quanason’, 1B

37/35

Jlpama3oHb!l U3MepSIEMBIX PACCTOSTHUH, KM

0..1; 0...2,5; 0...5; 0...10; 0...20; 0...40; 0...80;
0...160; 0...260

Méprasi 30Ha 110 coBBITHIO? He Gosee, M 3
MéprBas 30Ha 10 3aTyXaHuio He 6osee, M 15
JIMCKPeTHOCTh OTCYETa DU U3MEPEeHnN 3aTyXaHusd, 1B 0,001
JINCKpeTHOCTh OTCYETA TIPH M3MEPEHIH PACCTOSHUS, M 1,9

JLmmTeIbHOCTD 30HUPYOIIEro UMILYJIbCa, HC

5, 10, 30, 100, 275, 1000, 5000, 10000

Bpewms yepeauenusi, ¢

15, 30, 45, 60, 90, 120, 180, 300

IIpenen nomyckaeMoit OCHOBHO# abCOTIOTHOMN HMOTPEITHOCTH IIPU
U3MEPEHUH PACCTOSHUS, M

+(142,5x107°% x L +4),
rjie § — JIMCKPETHOCTh OTCYETA, M
L — paccrosinne, m

TIpesen nomyckaeMoit OCHOBHO# aGCOFOTHOM MOrPEITHOCTH TIPU

u3Mepenun 3aryxanusi, 1B /1B +0,04
Yucsio Togek pedIeKTorpaMMbl 70 230000
Kuacce nazepa 1M

I,B;I/IHaMI/I‘IeCKI/Iﬁ Jualla3oH YKa3aH JIJId MaKCHUMAaJIbHOI JJIATEJIBHOCTH UMILYJIbCa, BpEMA YCPEIHEHU

3 MHHYTBI.

2]3&}11/[‘11/11‘1?]. h’lépTBOﬁ 30HBI 110 CO6bITMIO u 1o 3H'l'yXaHI/IIO yKE]B‘(}Ha B CJIy‘Iae UCIIOJIb3OBAHU A I/II\/IIIyJIbCH. JJINTe]Ib-
HOCTBIO 5 HC 1 1IpU 0CJIabJIeHNH OTPaKEHHOro cUrHaJsia Menee -45 1b.
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A.2 WNurtepdeiicbl

Tabiuna A.2. Unrepdeiics

Pazbém AJ1d IIOAKJIFOYEeHNd OIITUYIEeCKOro BO-
JIOKHa

1x7un FC

HNurepdeiicel ynpaBiaeHus USB tun B

A.3 OOwwe xapakTepucTuku

Tabmnma A.3. O6mne xapaKTepucTUKI

PDusudeckue ImapamMeTpbl

TaGapurHble pasmepbl Moayisi (BxIIIXI') 30,5%x103x 150,5 mm

Macca moxyust 0,38 kr

VcaoBust JKCILJIyaTarnum

Junanazon pabounx Temieparyp 5-35°C
JInana3oH TemnepaTryp TPAHCHOPTUPOBKHM U XPaHEHMS -20...+35°C
OTHOCHTE/IbHASI BJIAXKHOCTh BO3/1yXa 80% mpu Temmneparype 25 °©C
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B. YcTtpaHeHue HencnpaBHoOCTeER

Tabauma B.1. Bosmozkuble HencnpasHocTH

XapakTepHble IIpu3Haku Heuc- | BoamoxkHasi mpuynHa Meropn ycrpanenus
IPaBHOCTH
Lo
CBeToMOIHBIL UHIMKATOD "o (o | Mosyab HaxomuTcss B HepaGodeM pexu- | OGHOBATH BEPCHIO IIPOIIMBKH MUK~
TOPUT KPACHDBIM Me BCJIEJICTBHE YCTAHOBKH HEKOPPEKTHOIO | POKOHTDPOJUIEPA €MIé pas, HCIIOJIb-
10 3ysi KOPPEKTHYIO BEPCHIO

CBeTOANOAHDIN UHJIKATOD Mouyns naxoxurcss B HepabodeM peku- | OGHOBHTL BEPCUIO IPOIIHBKI MHK-

He ropurt (ImTaHe T0AAIO0) Me BCJIEJICTBUE YCTAHOBKN HEKOPPEKTHOIO | POKOHTPOJIJIEPA eI Pa3, HCIOJIb-
10 3ysl KOPDPEKTHYIO BEPCHIO
Mozys Heucpasen OCyIIecTBUTL PEMOHT MOJY/Is B

CEePBUCHOM I[IEHTPE

B5-OTDR. Pykosojcrso 110 3KcILIyaTanum
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C. OnucaHwue pasnunyHbIX BUAOB COObITUI B BOJIOKHE

Cl1

C3

OTtpe3ok BonokHa

OTpesoK BOJIOKHA COOTBETCTBYET Y4YaCTKY BOJIOKHA, HE COJEPXKalleMy CO-
OBITHI, 1 0003HAYAETCS B TAOJNIIE COOBITHI MUKTOrpaMMOil .

Ijist cobbITHit TAaKOrO THIA Onpesesiercs: 3uadenue morepb, ORL u 3aryxa-
HUS.

Ha4vano BonokHa

Hawano Tectupyemoro BojOKHa 00OO3HAYAeTCs B TaOJIHUIE COOBITUIT TMTUKTO-
rpaMMoii k.
Jljist cOOBITHIT TAKOTO THIIA OIPEIEISeTCsl TOJBKO 3HadYeHne KO3 duimeHTa
OTPaXKEeHUsI.

KoHel, BonokHa

Konen tectupyemoro BoJIOKHa 0003HAYAETCS B TAOIUIE COOBITHI THKTO-
IpaMMOI .
1t cOOBITHIT TAKOTO THIIA OIPEIe/ISeTCsl TOJBKO 3HadeHne KoddduimenTa
OTPaXKEHUS.
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40 Ornucanne pa3audIHbIX BUJIOB COOBITHI B BOJIOKHE

C.4 Heortpaxatouiee cobbiTue

— Heorpazkaroree cobbiTe 0003HAYAETCA B TAOJIUIE COOBLITHI MHKTOIPAM-
Mot L.

— Heorpazkalolee coObITHE BO3ZHUKAET, KOIJA B HEKOTOPON TOYKE BOJIOKHA
UMEIOTCsI OIITUYECKHEe [OTEPU M IIPOUCXOJUT HE3HAYUTE/IbHOE OTparKeHue
cBera. /lanHOe cOOBITHE OOBIYHO BBI3BAHO COEIMHEHUSIMH WA U3rHOaMu BO-
JIOKHA.

— It coOBITHIT TAKOTO THIIA OMPEIEISIeTCS TOJIBKO 3HAYEHNE TOTEPD.

m ! ! Pechnektorpamma 07:27
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C.5 Orvpaxatouwee cobbiTue

— Orpaxarolee cOObITHE 0603HAYACTCS B TAOJIMIIE COOBITHI TMKTOrpaMMOii JL.

— Orpaxaroriee COOBITHE BO3HHUKAET, KOTJ/A 30HAUPYIOMNNA UMILYIbC OTpa-
2KaeTcsd OT HeomHOpoaHOCTH. JlaHHOE CcOOBITHE OOLIYHO BLI3BAHO HAJIMYIH-
€M pa3bEeMOB, MEXAaHUIECKUX COeJIMHEHU NI HU3KOKAIECTBEHHBIX CBAPHDBIX
COeJIMHEHU.

— Jlnst cobBITHIT TAKOTO TUIIA OIIPEJIEJIsIeTCs 3HAYEHNEe TOTePb 1 KO3 dumenT
OTPaXKEHUS.

W Pednextorpania o743
LASER -
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20
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