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PE®JIEKTOMETP ONTMYECKUM SNR-OTDR
SNR-OTDR-XXX
PYKOBOACTBO 10 3KCMNJIYATAUMN



YBAXKAEMbIA MOKYMNATE/Ib!

Cnacubo, 4to aoBepsaeTe KavecTBy npoayKumm SNR. Mbl pabotaem ana Bac ¢ 2003r.

Moa 6peHaomM SNR Mbl MPOM3BOAMM MOJIHbIM CMEKTP TENEKOMMYHMWKaLMOHHOIO
060py/10BaHMA, OCHOBbIBasiCb Ha COBGCTBEHHOM OfMbITE, OMbITE HALWMX KJAMEHTOB M
NoTPE6GHOCTAX COBPEMEHHOTO pbIHKa.
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1. O6wme cBeageHnA

[laHHOe PpyKOBOACTBO MO 3KCr/lyaTtaumMuM MO3BOJMT KOHEYHOMY MOJ/Ib30BaTeslo
NoJlyYnTb MOJIHY0 MHMOpPMaUMIO MO paboTe C ONTUYECKUMMKU pedaeKToMeTpamu
cepun SNR. B cnegyrowmx pasgenax 6yayT onmcaHbl TEXHUYECKME XapaKTEPUCTHKM,
npaBu/ia NoJIb30BaHUA U 06CTYKMBaAHMA NPUOOPOB.

Ontuueckmn  pednektomerp  SNR-OTDR - 3TO  3/1€KTPOHHO-OMTMYECKUMA
U3MEPUTE/IbHBIM  NPUBOP, WCMONb3yeMbld A/ ONPeAEsIEHUs  XapaKTEPUCTMK
OMNTMYECKMX BOJIOKOH. OH onpeaendeTr MecToHaxoxgeHune gedekToB U
NOBPEXAEHUM, M3MEPAET YPOBEHb MOTEPb CMrHaja B JIO60M TOYKE OMTUYECKOro
BOJIOKHa, B TOM 4MCJ/le MO3BOJISET OLEHMBATb KavyeCTBO CBapHOro M pas3beMHOro
COeAMHEHUIM BOJIOKHA. Bce, 4YTO Hy}HO Ans  paboTbl C  OMTMYECKMM
pedIeKTOMETPOM - 3TO AOCTYM K OJHOMY KOHLY BOJIOKHA. B pedaieKTomMeTp Takxe
BCTPOEH M3MepuTeslb ONTUYECKOM MoLUHOCTM (OPM), MCTOYHMK BUAMMOrO CBeTa
(VFL) ¥ UCTOYHMK onTu4eckoro mnsnydenusa (OLS).

OnTtuueckmi pecdnektometp SNR-OTDR nosBosiseT:

° Onpepensatb pacnpefeneHue notepb BAoAb BOJIC, BbiABAATL AedeKTHble
YYaCTKU MU SNIEMEHTbI JIMHUU CBA3M.

° OnpenenAtb TOYHOE PpacnosioKeHUe O06pbIBOB MM AedeKTHbIX Y4YacTKOB
BOJIC.

o OueHvBaTb MOJIHbIE MOTEPM B BOJIOKOHHO-OMTUYECKOM JIMHWUM CBA3M MpU
npueMKe JIMHUU U NEPUOANYECKOM TECTUPOBAHMMN.

o U3mepATb cpegHWe NOTEpM  OMTMYECKOro  BOJIOKHA Ha  KaTyllKax,

pPaBHOMEPHOCTb pacrnpesesieHns NnoTepb B BOJIOKHE U BbIABAATb Ha/IMUYME JIOKA/bHbIX

ZAedeKToB Npu NPoM3BOACTBE BOJIOKHA.

o M3MepsTb MOTEPU B MEXAHUYECKMX M B CBAPHbIX COEAMHEHMSAX.

o O6Hapy:Ku1BaTb NMOCTEMEHHOE MJ/IM BHE3aAMNHOE yXyALleHWe KayecTBa BOJIOKHA

NMyTEM CPaBHEHWMSA €ro XapaKTEPUCTUKMU C pe3ysibTaTaMM 60iee PaHHMX M3MEPEHMM.
OnpeaensaTtb HaMyMe «akKTMBHOMO» BOJIOKHA.

o MpoBOANTL M3MEPEHUA CPeAHEN OMTMYECKOM MOLLHOCTM (B €AMHMUAX ABM U

MBT) npu pa6oTe ¢ BCTPOEHHBIM MCTOYHUKOM JIa3€PHOIO M3JTly4YeHMs Ha AJIMHAaX BOJH

1310 1 1550 HM.

o CoxpaHsATb B JHEProHE3aBMCMMOM MAMATM  pe3y/sibTaTbl  U3MEPEHUM

(peNEKTOMETPUYECKMX U M3MEPEHMIM MOLLHOCTM) C BO3MOXKHOCTbIO MX MPOCMOTPA

WU NocneayoLLer nepejadm Ha NepcoHasibHbIM KOMMbOTEp.
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2. TexHM4YEeCKHe XapaKTepUCTUKN pednekTomeTpoB SNR-
OTDR

B Tabnuue 1 npeacTaBfieHbl TEXHUYECKME XapPaKTEPUCTUKM pedIEKTOMETPOB Cepumn
SNR ¢ anvHamm BosiH 1310 1 1550 HM. B Tabsmue 2 npeacTaBsieHbl TEXHUYECKUE
XapakTepucTuku pednektometpos cepun SNR ¢ gamHamm BonH 1310, 1550 u 1625
HM (C PUNIbTPOM).

Tabaumua 1
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TexHMYecKme XapaKTePUCTHKM

Tun pasbema FC/UPC

Twn BoJIOKHa SM

AnvHa 1310/

BOJIHbl, HM 1550

AnHammyeck

e 28/26 | 30/28 | 32/30 | 34/32 | 36/34 | 38/36 | 40/38 | 42/40

JAvanasoH,

ab

JAvanasoHbl

MSMEpREMEX 0,5; 1; 2; 5; 10; 20; 40; 80; 120; 200; 240

PacCTOAHUM,

KM

JAnutenbHocT

b MMmnynabca, 3, 5; 10; 20; 30; 50; 100; 200; 300; 500; 1000; 5000; 10000; 20000

HC

MepTtBas

30Ha no 4

3aTyXaHuio,

M

MepTBas 0,8

30Ha no

COBbITUIO, M

Ancnnen 5,6" ceHcopHbii TFT

MHTepdeinchbl USB
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MCTOYHUK Li-lon akkymynatop 2500 MA4 / 7,4 B x 2 wt
NUTaHKA

Bpems bonee 10
paboThbl, Y
®opmar SOR
JaHHbIX
MaccorabapuTHble XapaKTepUCTUKM
[abapuTHbIE 215x165x68
pa3mepbil,
MM
Bec, kr 1,1 (c AKB)
MCTOYHMK BUAMMOro nnydenuma (VFL)
AnvHa 650
BosiHbI (VFL),
HM
Tun pasbema FC/UPC
(VFL)
ddbdeKkTHBHO 8o 10
e
paccTosiHue,
KM
M3mepuTeNb ONTMYECKOM MOLLHOCTU (PM)
AnvHa 850/1310/1490/1550/1625/1650
BOJIHbI (PM),
HM
Tun pasbema FC/UPC
(PM)
AnanasoH -60...+50
U3MEpEHUM,
AbM
CTabuIM3MPOBaHHbIM UCTOYHMK M3nyYeHus (SLS)

AnvHa 1310/1550
BOJIHbI (SLS)
Tun pasbema FC/UPC
(SLS)
BbixogHas -7+2
MOLLHOCTb
(SLS), Abm
Moaynaums CW 270 Ty 1 kly 2 KMy,

YcnoBua akcnayaTaumm
BnaxHOCTb | 0...95% (6e3 KoHAEeHcaTa)
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Temnepatyp
a

XpaHeHus,
C

ot -20 o 70

TemnepaTtyp
a
3KCnayaTaum
u, °C

ot -10 go 50

Tabnvua 2

Moaenb

SNR-OTDR-02F
SNR-OTDR-03F
SNR-OTDR-04F

NR-OTDR-05F
SNR-OTDR-07F
SNR-OTDR-09F
SNR-OTDR-11F
SNR-OTDR-12F

S

TexHn4eckne XapaKTeEPUCTUKU

Tun pa3bema

FC/UPC

Twn BOJIOKHa

SM

AnvHa
BOJIHbI, HM

1310/
1550/
1625 (¢ dUnbTpoMm)

AvHammyeck

UM 28/26/ | 30/28/| 32/30/ | 34/32/ | 36/34/ | 38/36/ | 40/38/
AmnanasoH, 26 28 30 32 34 36 38

ab

42/40

40

JAvanasoHbl
U3MEPSAEMbIX
PacCTOAHMHA,
KM

0,5; 1; 2; 5; 10; 20; 40; 80; 120; 200; 240

AnutenbHocT
b UMNYJbCa,
HC

3, 5; 10; 20; 30; 50; 100; 200; 300; 500; 1000; 5000; 10000; 20000

MepTtBas
30Ha no
3aTyxaHuio,
M

MepTBas
30Ha no
COBbITUIO, M

0,8

Ng SNR
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Ancnnen 5,6" ceHcopHbii TFT

MHTepdeinchl USB
MCTOYHMK Li-lon akkymynatop 2500 MAY / 7,4 B x 2 wT
NUTaHKA
Bpems bonee 10
paboThbl, Y
®opmar SOR
JaHHbIX
MaccorabapuTtHble XxapaKTepUCTHKH
[abapuTHbIE 215x165x68
pa3mepbil,
MM
Bec, kr 1,1 (c AKB)
MCTOYHMK BUAMMOro nnyyvenua (VFL)
AnvHa 650
BoJsiHbI (VFL),
HM
Tun pasbema FC/UPC
(VFL)
JbdeKkTMBHO 8o 10
e
paccTosiHue,
KM
N3mepuTeNib ONTMYECKOM MOLLHOCTU (PM)
AnvHa 850/1310/1490/1550/1625/1650
BOJIHbI (PM),
HM
Tun pasbema FC/UPC
(PM)
AnanasoH -60...+50
U3MEpEHUM,
ABbM
CTabuIM3MPOBaHHbIM MCTOYHMK M3nyYeHus (SLS)
AnunHa 1310/1550
BOJIHbI (SLS)
Tun pasbema FC/UPC
(SLS)
BbixogHas -7+2
MOLLHOCTb
(SLS), Abm
Moaynaums CW 270 Ty 1 kly 2 KMy,
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YcnoBua 3KkcnyaTaumm

BnaykHOCTb 0...95% (6e3 KoHAEeHcaTa)

TemnepaTyp oT -20 1o 70
a
XpaHeHus,
C

TemnepaTyp oT -10 go 50
a
3KcnnyaTaum
u, °C

KoMnieKT noctaBKku:

-PedpnektomeTp - 1wt

-MopTaTMBHaA cyMKa - 1wt

-PeMeHb An1a nepeHOCKM B CyMKe - 1wT

-PeMeHb ana nepeHocKkM pednektomeTpa - 1wt

-KomMnnieKT Ana YMCTKM pa3bemMoB - TKoMNA

-MepexoaHoi agantep FC-UPC - 1wt

-NepexoaHoi agantep SC-UPC - 1wt USB HakonuTenb - 1wt
-Kabenb gna nogkntovenua K MK - 1wt Ctuayc - 1wt
-Ajantep nuTaHua - 1wt

3. Mepbl 6e30nacHOCTH

Ana  3apAagku  yCTPOMCTBa  MCMosib3yeTcA 6JIOK  MUTaHMSA  CO  ClieAyHoLUMK
XapaKTEPUCTUKAMM:

Bxoa: AC 100B ~ 240B, 50/60lu, 1.6A

Bbixog: DC 12B, 3A~4A

Mcnonb3ynlte 60K MUTAHMSA B CTPOrOM  COOTBETCTBMM C  TEXHMYECKMMM
XapaKTepUCTMKaMM, MHAUYe 3TO MOXKET NPUBECTM K MOBPEKAEHUIO YCTPOMCTBA.

PecbnektoMeTp nonyyYaeT nuTaHWMEe OT JiMTMEeBOM 6GaTapeu. [lpy  nepBom
MCMNOJIb30BaHMM He PeKOMEeHAyeTCA 3apaxaTb pedeKTOMeTp, UYTOObl HEe NOoTepATb
NpoM3BOANTENBHOCTb GaTapeu. [locne nonHoro paspsga HEO6XOAMMO MOJIHOCTbIO
3apAaMTb 6aTapeto (BpeMs NepBoi 3apsaaKM JOIKHO 6bITb HE MEHbLUE, YeM 4 Yaca).
JnanasoH TemnepaTyp 3apsaja 6atapen B MalumMHe coctaenaseT -10 °C ~ 50 °C. Ecam
TemnepaTtypa OKpy:Katollel cpefbl C/IMLLIKOM BbICOKA, C/leayeT NpeKkpaTiTb 3apaaKy
pednekTomeTpa, T.K. y 6aTapee ecTb 60/bLIas BEPOATHOCTb BbIXOAA M3 CTPOA.

e
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-Ecnm npubop He ucnonb3yetca 6onee 2 MecAUEB, ero ciaeayeT CBOEBPEMEHHO
3apsKaTb 4SS NOAAEp:KaHWA 3apaja 6aTtapeu;

-He cneayet usBneKatb akKyMynsaTop 6e3 He06X0AMMOCTM 3aMeHbl UM PEMOHTA;
-KaTeropuuecku 3anpelieHo octaBaATb 6aTapelo pSAOM C MCTOYHMKOM OFHSA MM
noZiBepratb CUIbHOMY Harpesy;

-KaTeropuuecku 3anpeleHo oTKpbiBaTb M NMoOBpeXAaTh 6aTapeto;

-Temnepatypa xpaHeHus 6atapeun -20°C ~ 45°C.

Mo crnocoby 3awmTbl OT TMOPANKEHWUA IIEKTPUYECKMM TOKOM pedieKToMEeTp
cootBetctByeT FOCT 12.2.091, knacc obopyzoBaHus lll.

B o61actu nasepHoi 6e3onacHocTu pediektomeTp cootBeTcTByeT FOCT 12.1.040 u
Knaccy 1M ctaHgapta MIK 60825-1.

PecbnekToMeTp MOXKeT 06C/yXKMBaTb OMNepaTop, MMEWMM KBaMMbUKALMOHHYIO
rpynny He HWXKe TpeTberd M 3HAKLWMM NpaBuIa TEXHMYECKOM 3KCryaTaumum
BOJIOKOHHOOMNTUYECKMX CPELACTB USMEPEHUN.

Bo u3berkaHWe nonagaHWA B rnasa MMMNY/bCHOMO JIa3€PHOr0 M3/yYeHMA, Henb3A
NMPOM3BOAUTb  MOAKJIIOYEHME WM OTKJOYEHME  OMNTMYECKOro  BOJIOKHA K
pecIeKTOMETPY BO BpeMA NMPOBeAEHMSA M3MEPEHUM (KOTAa BK/IOYEH /la3ep).

3HaK Jla3epHOM OMacHOCTM HAaHECEH Ha MaHesIb pedIeKToMeTpa.

/\ WARNING

IEC 60825-1:2014
Wavelength : 650nm
Peak power <=10mW
Wavelength : 850nm
Peak power <=1mW
Wavelength : 1300nm
Peak power <=1mW
Wavelength : 1310nm
Peak power <=1mW
Wavelength : 1550nm
Peak power <=1mW
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4. Havano pa6oTbl

BHeWwHuM BMA npubopa C yKasaHMEM OMTMYECKMX PasbeMOB M KHOMOK YNpaB/eHMs
npeacTaBieH Ha pUCYHKe 1.

1 2 3

‘$SNR  SNR-OTDR-07 4
PrcyHok 1
Tabnumua 3
Home
P Onucanue
nyHKTa

OnTnyeckMe pasbeMbl MCTOYHWMKA OMTMYECKOro wm3ny4veHua (OLS),
1 umepuTens onTMYecKom MOLLHOCTH (OPM), BM3Yya/IbHOro
aedektockona (VFL) u ontnyeckoro pednektometpa (OTDR)

PaszbeM 3apagku

Paszbem USB 2.0 1 KapTa namsat1

MHAMKaTOp NOACBETKM BKYEHHbIX dyHKUmMM: OSL, OPM, VFL, OTDR

UAWIN

KHonKu ynpaBieHus

[naBHoe MeHto npubopa:
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I maBHas cTpaHWla 2021-12-01 12:25

OPM VFL -E'ODdBT\\]J-

7™

+6.66dBm

Laser Source

mea O

Fiber Inspection, Event Map | Loss Testing Setting

CucTeMHbie
HACTPOAKW

PucyHok - 2

Ha rnaBHOM CTpaHMLE pacro/ioXKEeHO MeHIo npubopa.

- npu HaxatMm KHormku OTDR OTKpbIBaeTCsA OKHO A/ npoBeAeHMsA
uccnefoBaHMa MHUKM U u3MeHeHnsa napameTtpoB OTDR. Takxke JAaHHOE OKHO

OTKpbIBaeTCA MNMpPpU HaXaTUM KHOMKU B npaBoﬁ 4aCTU 3KpaHa UM KHOMKU m
Ha naHes/in ynpas/1€HUA.

oPM

+6.66dBm

- MPYM HaxaTuM KHOMKM OPM OTKpbIBAE€TCA OKHO A1A MNpOBEeAEHMSA
M3MEPEHMIM YPOBHEN ONTUYECKOM MOLYHOCTM. TaKkKe AaHHOE OKHO OTKPbIBAeTCA Mpu
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OPM o F2
Ha*XaThn KHOMKMU - B MpaBON 4YaCTM 3KpaHa UM KHOMKU Ha naHen
ynpaB/ieHus.

- MPU HaxKaTuM KHoMKM VFL OTKpbIBaeTCSA OKHO A/ paboThbl C BU3YaslbHbIM

Aed)eKTOCKOI'IOM. TakXe AaHHOe OKHO OTKPbIBAETCA MPU HaXKaTHUM KHOMKM B

o F3
npaBoM 4aCTM 3KpaHa UM KHOMKK Ha naHe/n ynpass€HUA.

-5. ODdEm‘]
_ﬁ'.\{:_-

Laser Source

- MPU HaXaTUM KHOMKM Laser Source OTKpbIBaeTCA OKHO ANfA pa6OTbI co
CTa6MJ'II43MpOBaHHbIM MCTOYHMKOM U3NTyHEHUA.

D

Fiber Inspection

- NpU HaxkaTMm KHonku Fiber Inspection oTKpbiBaeTCcA OKHO Ans paboTbl C
ONTUYECKMM MUKPOCKOMOM.
*/laHHaa onuMs AOCTYMHa NnoJj 3aKas.

J7 0\

Event Map

- MPU HaxaTuM KHonKM Event Map OTKpbiBaeTCA OKHO A1A MpPOBeAEHMA
usmepeHut OTDR u 3anmcu pednekTorpaMmbl. locne ycnewHoro M3MepeHus Ha
3KpaHe noaBuTCA pedieKTorpamma, a TaKXKe BCe OOHapy:KeHHble COoOblTMA Ha
OMTUYECKOM JIMHMM.

(e}t

Loss Testing

- NpY HaxkaTMm KHomKM Loss Testing OTKpbIBaeTCA OKHO ANs MpoBeAeHMA
U3MEpPEHUM YPOBHEM OMNTMYECKMX MOTepb B IMHWUKU. [pyv MpoBeAeHMM M3MEPEHMM
notpebyeTcs NoAKAYMUTb OAMH KOHEL, IMHUM K UCTOYHUKY ONTUYECKOrOo U3NTyYEeHMA
OLS, a Apyro K M3MepuTesIio MOLLHOCTM PM.
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Setting

- NPU HaxKaTMM KHOMKM Settings OTKPbIBAETCA OKHO C CUCTEMHbLIMM

CrucremHuie
Hac TpoRKn

HaCTpOﬁKaMM. Tak)e JaHHOe OKHO OTKPbIBAeTCA MPU HarKaTuUM KHOMKMK B

y F5
MpaBoit yacTu 3kpaHa namn kHonky Bl Ha nanenu ynpasnenus.

- NMPU HaXXaTh KHOMKK darin OTKpPbIBae€TCA OKHO AN1A pa6OTbI C AAaHHbIMA.

YnpaBieHue npMbopoMm:
Ana Toro YTo6bl BKAYMTL/BbIK/OYMTL NPUGOP HEO6XOAMMO HaxKaTb M yAEPKMBATb

KHOMKY “”.

YnpaBneHue npuMOGOPOM OCYLLECTBAAETCA C MOMOLLbI0 CEHCOPHOro 3KpaHa MM
KHOMOK ynpaB/iieHMA Ha Kopnyce.

®OyHKUMOHaNbHbIe KHOMKM “MEHKO”, “F1”, “F2”, “F3”, “F4”, “F5” py6aupyoT
KHOMKM B MNpPaBOM YaCTM CEHCOPHOro 3KpaHa. /Jns HaBurauMm no MEH W
napameTpam MCMOoJIb3yTCS rolyoble CTPEIOYKM M KHomMKa “OK”.

JTO NO03BOJIAET MCMOMb30BaTb MpPUOOP B MONEBLIX YC/OBUAX 6Gonee yAo6HO.
OnucaHmMe ocTasbHbIX KHOMOK Ha NaHeun npmMbopa NpeacTaB/eHO HUMXKeE:
“REAL/AWG” - py4yHOe TeCTMpOBaHMUE;

“AUTO” - aBTOMaTH4eCKOe TeCTUPOBaAHME;

“A/B” - nepeknoYeHUEe Kypcopa;

“ESC” - BbIX0oA4;

“SETUP” - OTKpPbITME OKHA C CUCTEMHbIMM HAaCTPOMKaMM;

“FILE” - oTKpbITWE OKHa Mo paboTe ¢ dhannamm.

5. OnTU4YecKkun pecdaekToMeTp

MpuHUMN paboTbl ONTMYECKOro pedeKTOMeTpa OCHOBaH Ha M3MEPEHWMM CUrHana
06paTHOro pesieeBCKOro paccesHus Npu NpoxoxaeHru no OB MOLWHOIro 0AMHOYHOMO
ONTMYECKOro  30HAMPYIOLLIErOo  MMMy/ibca. B coOTBETCTBMM C  KOMaHAamu
yNpaBstoLLEN NPOrpamMmbl, NMPOLLECCOP BbipabaTbiBAET KOZ AJS 3arycKa ONTUYECKMX
UMNYNbCOB. MpM NMPOXOXAEHWMU MMMY/IbCA MO ONTUYECKOMY BOJIOKHY YacTb €ro
SHepruu pacceMBaeTCa Hasaj M NOoCTyMnaeT Ha ONTUYeCKoe NpUEeMHOe YCTPOMCTBO, B
KOTOpPOM MNpeo6pasyeTcs B 3/eKTpUYeckylo (opMy M yCUAMBAeTCA. 3ajeprKa
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CMrHasna 06paTHOTO paccesHMsA Ha BbIXOLE OMTMYECKOrO MPMEMHOrO YCTPOMCTBA
paBHa [IBOMHOMY BPEMEHM MPOXOXKAEHUA CBETA MO OMNTMYECKOMY BOJIOKHY. Yepes
COrNlacytolWmi yCUAMTE b CUrHaM 06paTHOrO paccesHus nocTynaeT Ha Bxoa ALM u
npeo6pasyeTcs B undposyto dopmy. Pa6oTta AL CMHXPOHU3MPYETCS NPOLLECCOPOM

Ana  nonyyeHUs  TOYHbIX  WM3MEPEHWUIM  ONMTMYECKOM  JIMHMM  C  TMOMOLLbIO
pednekToMeTpa HE0H6X0AMMO MPOU3BECTM CAeAYIOLME Larn:

1. Mpou3BeCTH HACTPOMKY NapaMeTpoB ONTUYECKOro pedIeKTOMETPa;

2. TIOAK/IIOYUTL ONTUYECKYIO IMHUIO K pedaeKkToMeTpy;

3. MNpounssecTun cHATHE pedIEeKTOrpammbl;

4. Npoun3secTn aHann3 pedIeKTorpammbl;

5. CoxpaHuTb pe3ynbTaT McCNefoBaHuA B 6a3y pedeKToMeTpa, a B AasibHEMLWEM
nepeHecTu daisibl Ha HEO6XOAMMOE YCTPOMCTBO XPAHEHMS.

5.1 HacTpoKKa napameTpoB ONTUYECKOro
pednekTomMeTpa

AnA M3MeHEeHWA MapamMeTpoB OMTUYECKOro pedsieKToMeTpa Heo6X0AMMO OTKPbITb
L,

OKHO “OTDR” & , TlocJie Yyero nepenTu B pasaen “HacTpolka napameTpos”.

i

-$
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MNMapameTpel H3MEPEHHA 2021-12-01 14:30

OnuHa BONHLI [1nuHa BOMHGL
MNMpoeepka

1310nm napameTpos
[nanazoH naMmepeHus o

@ 1550nm

ANMTENLHOCTE UMNYNLCA @ 1310nm/1550nm

WMuTepean uamepeHusa

MNMapameTpsl
no
YMOMUaHuo

PazapewmeHue

MNMpenoMmneHue
KanuGpogka

Hauano nuHuM napamerpa

KoHel nuHKUK

EguHuya

PucyHoKk 3 - OKHO HAacTPOMKM NapameTpoB ONTMYECKoro pedieKTomeTpa

OnucaHne napaMeTpoB:

“[AnvHa  BOMHbI” - BbIGOP [AJ/IMHbI  BOJIHbI, Ha KOTOPOM 6yJeT NpOoM3BEeAEHO
U3MepeHuUe;

“/lInanasoH usamepeHus” - BbI6Gop MaKCUMasibHOM AJIMHbI TPaCChl;

“ANUTEeNbHOCTb UMNYJibca” - BbIGOP AJMTENBHOCTM MMNY/IbCA;

“UHTepBan M3MepeHusa” - BblOOp MHTEpBasla, C KOTOPOM OyAyT MNpPOM3BOAMTCS
U3MepEeHMUS;
“PaspelueHme” - nNO3BOMAET YCTAHOBMUTb YBEJIMMEHHYIO MOJI0CY MPONYyCKaHMA

ONTUYECKOro MpUEMHMKA, BblOpaB napameTp “BbICOKOe”. ITO AaeT BO3MOXKHOCTb
YMEHbLIMTb MEPTBYIO 30HY M Jlyylle pas/iyaTb 6/IM3KO0 JieKalme HeOAHOPOLHOCTM.
OfZHaKo B 3TOM peXkMMe YBEIMYMBAKOTCA LUYMbl ONTUYECKOrO NPUEMHMKA.
“TpenoMneHune” - AaHHbIM MapameTp Mo3BOJIAET 33JaTb CO6CTBEHHbIE MOKasaTen
npenomnenma ana asvH BoaH 1310 1 1550 HM;

“Havyano nMHMKM” - BbIGOP MecTa Hayana JiMHMKM. ECTb BO3MOXKHOCTb 3ajaTb MeCTO
Hayana /IMHUM Yepes onpejesieHHOe pacCTosHWE B MeTpax. TaKkXe MOXHO 3ajaTb
MECTOM Hayana JMHUM HOMEP HaNAEHHOro COBbITUA.

“KoHel, MHMKU” - BbIOGOp MecTa KOHUA JIMHMM. ECTb BO3MOXHOCTb 3ajaTb MeCTO
KOHLA JIMHMM Yepe3 onpeaesieHHOe PacCTOSHWME B MeTpax. TaKKe MOXHO 3ajaTb
MECTOM KOHLA JIMHUM HOMEP HaMAEHHOro CO6bITHA.
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“EAMHMLA” - BbIOOP €ANHUL, U3MEPEHUA PAaCCTOAHMA.

Bo Bknagke “Hactpoika nmopora” MOXHO M3MEHMTb MapaMeTpbl YyBCTBUTEIbHOCTH
pedNeKToMeTpa K COBbITUAM Ha JIMHMMU.

Hacrpofka nopora 2021-12-01 14:34

Mopor arredynauyun Mopor arTedygayum

Mpoeepka
@ i napameTpoe

lMNMopor oTpaxeHus
@ npyron
TepMUHANLHBIA nopor

KoadduumeHt pacceaHua

MapaMeTpui
no
YMONYaHWo

Pass/Fail

KanuwGpoeka

napamerpa

PucyHoK 4 - OKHO HacTPOMKKM MapameTpoB ONTMYECKOro ped/ieKToMeTpa

OnucaHMe napameTpoB:

“Topor 3aTyxaHWa” - BbIGOP 3HAYE€HMA 3aTyXaHWs, NPWU MPEBbILEHUM KOTOPOro
HeOAHOPOAHOCTb Ha JIMHMKM OyaeT oTobparkatbCcA Ha pednektorpamme. [lo
YMOJI4YaHMIO BblOpaH napameTtp “ABTo”.

“Topor oTparkeHWs” - BbIOOP 3Ha4YeHMA, MpU KOTOpoM pedneKkToMeTp 6yaeT
¢MKCMpoBaTb 06paTHOE OTpaXKeHUE ONTMYECKOro CUrHana.
“KoHel, BOJIOKHa” - nepBas HEOAHOPOAHOCTb C 3aTyXaHMEM, MPEBbILALMUM

YCTaHOBJ/IEHHOE 3Ha4eHWe, onpejenseTcs npuv aHanmse pedIeKTorpamMmbl Kak
KoHew, OB, Bce nocneayrowme HEOAHOPOAHOCTM MTHOPUPYIOTCH.

“KoacpdpurumeHT paccesHua” - Aons MOLHOCTM OMNTMYECKOro Mmnyabca B Ab,
paccemBaemad B OB M pacnpocTpaHAlLWasca K ero Havany. B nporpamMmHom
obecneyeHun pedeKTOMETPA MO YMOTYAHUIO YCTAHOB/IEHbI CAeAyoLWMe 3HAYEHUA:
- 79 ab ana gnvHbl BonHbl 1310 HM; - 81 ab ansa anuHbl BoAHbI 1550 HM;
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“Mpoxoa/OwunbKa” - B JaHHOM pasgesie 3aJaHbl 3HaYeHMsA 3aTyXaHWM M CYMMapHbIX
notepb NpuW KOTOpbIX pediekToMeTp 6yaeT (UKCUMpOBaTb OTPaXKeHWe CurHana.
TakKe B JaHHOM pa3fefie MOXHO 3aAaTb 3HAYeHMe CpefHUX MoTepb B JIMHMM

OB /KM.
[na Bo3BpalleHUsa K MCXOAHbIM MapamMeTpam HeobXoAMMO HaxkaTb “lMapameTpbl Mo

YMOYaHMI0” .

Ana vM3MeHeHMs MoNoXKeHus Kypcopa M MacwTaba pedaeKTorpammbl HEOGXOAMMO
nepenT Bo BKNAAKY “Maclitab”.

2021-12-01 14:38

WL:1310nm PW:200ns Y:5.5dB/div

YeenuueHue

PucyHoK 5 - M3MeHeHMe MacluTaba M NMosioKeHMs Kypcopa Ha ped/ieKTorpamme

C NoMoLLbI0 KHOMOK YnpaB/ieHMs 0 MOYHO M3MEHATb MOJIOKEHME Kypcopa Ha
pedaeKTorpamme, yBeMUMBaTb/ yMEHbLIATb MaclUTab.
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Bce M3MepeHmsa xpaHATca B 6ase AaHHbIX pedaekToMeTpa. Ana paboTsl ¢ harnnamm

.

Heo6XoAMMO OTKpPbITb OKHO “OTDR” , Mocsie Yero nepentu B pasgen
“Onepaumm ¢ dannamm”.

Onepauuu ¢ dhannamm 2021-12-01 14:38

dafnoeLie
onepauuu

1 20210818
—3 20210827

1 snap S
1 SNR-OTDR-O7

CoXpaHMTh
HACTPOAKH

99.7% CeofogHo [14.70 G)

PucyHok 6 - Onepauum ¢ dannamm
Mpu HaxaTuM Ha KHoMKy “darnoBble onepauumn” 6yaeT AOCTYMNeH BbiMagatoLmi
CMUCOK C onepaLMaMM, KOTopble MOXKHO NpousBectu ¢ dannamm: “Cronuposatb”,
“Bblpesatb”, “BctaButh”, “Yapanutb”, “Bbibpatb BCe”, “llepenmeHoBaTtb”,
“Co3patb Katanor”.

AN U3MeHeHMs napaMeTpoB COXPaHSAeMbIX (aMIoB M YCIOBUM MX XPaHEHMs
Heo6X0AUMO NepenTH Bo BKIAAKY “CoxpaHMTb HACTPOMKKU”.
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CoxpaHWTs HACTPOAKH 2021-12-01 14:39

JanomuHawoujee yCTpoACTBO JanomuHawuee yCTpORCTBO

& SD - kapra

Mma draina
. USB - guck
HoMmep onTHYECcKOro BONOKHA
Coapate nanky no gare
ABTOMATHYECKDE COXpaHeHue

Tun channa

Oneparop

PucyHoK 7 - HacTpoMku xpaHeHus daiios

OnucaHMe napameTpoB:

“3anomMuHatoLLee YCTPOMCTBO” - BbIGOP HOCUTENA AAHHbIX;

“Umn darna” - napameTp No3BosfeT 3a4aTb UMA Ans danna;

“HomMep onTUYECKOro BOJIOKHA” - mapameTp No3BO/AET 3a4aTb HOMEP OMNTMYECKOro
BOJIOKHa C KOTOpPbIM NMPOM3BOAMIOCH M3MepeHMe. Homep BOIOKHa GyZeT yKasaH B
Ha3BaHWK haina;

“Co3patb nanKy no gate” - cosgaHue Mamnku C TeKylleM AaToM MpU COXpaHeHWM
darna. [laHHoe YyCN0BME MOXKHO OTK/IOYMTD;

“ABTOMaTMYeCKOe coXpaHeHMe” - ABTO COXpaHEHME pe3y/IbTaTOB WM3MEPEHWM.
JlaHHbIM NapameTp MOXKHO OTK/IIOUYUTD;

5.2 HacTporKku gnsa KapTbl COGbITUM

M3MEHWUTb  MapamMeTpbl  TECTMPOBAHMSA  JIMHMM C  TMOMOLLBI  ONTUYECKOro
pedieKTOMETPa M 3anyCcTUTb MPOLECC TECTMPOBAHMA MOXHO B pasgene “Kaprta
Co6bITMI”. pocMOTp roToBoM pediekTorpammMbl B “KapTe cobbiTui” mno3sonseT
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NOMY4YUTb HArNAAHYH MHMOPMALMIO O COBLITMAX Ha JIMHWMM, a TaKXKe onpeaenuTb
MECTa HaXOXAEHMSA ONTUYECKMX AeUTENEN.

Kapta cobuimuh 2022-10-20 14:18

Pexum uzMmepeHni Pexum uaMmepeHuii

@ ABTOMaATHYECKH

JINMHA BOMNMHBI
@ Bpyunyio

Juana3zoH uaMepeHusa MNMapameTpu
no
YMONYAHUIO

AnUTensHoCTE MMNYNLCa
Pass/Fail

HNenuTens

Havyano nuHUM

KoHey nuHun

PucyHok 8 - MapaMeTpbl TECTUPOBAHMA JIMHMM

OnucaHne napaMeTpoB:

“PexMM U3MepPEHUI” - BbIGOP pekmMma M3MepeHuss ABToMaTUYeCKM/BpyuHyio;
“InMHa  BOJIHbI” - BbIGOP AJIMHbI BOJIHbI, Ha KOTOpOM 6yaeT npom3BeAeHO
U3MepeHHE;

“/lInanasoH usmepeHus” - BbIGOp MaKCHMMalbHOM AIMHbI TPACChl;

“ANnTeNnbHOCTb MMMyJbca” - BbIGOP A/IMTENBHOCTM MMMY/IbCA;

“UHTepBan M3MepeHua” - BbIGOpP MHTEpBasa, C KOTOPOM OyAyT NpPOM3BOAMTCA
U3MepeHus;

“TpenomMneHune” - AaHHbIM MapameTp Mo3BOJIAET 3aJaTb CO6CTBEHHbIE MOKasaTen
npenomnenma ana asvH BoaH 1310 1 1550 HM;

“TMpoxoa/OwunbKa” - B JaHHOM pasgesie 3aJaHbl 3HaYeHMs 3aTyXaHWM M CYMMapHbIX
noTepb NpuW KOTOpbIX pedaeKToMeTp OyAeT (UKCUMpOBaTb OTPaXEHWEe CUrHana.
TakXe B JaHHOM pa3jese MOXHO 33JaTb 3HauyeHue CpefHMX MNoTepb B JIMHWM
AB/KM.

“flenMTenb” - fJaHHbIM  MapaMeTp MO3BO/ISIEeT 3ajaTb  3HAYEHMS BHOCKMMbIX
OMNTMYECKUMU LENUTENAMM NOTEPD;
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“Havyano nMHWKM” - BbIGOp MecTa Hayana JiMHMKM. ECTb BO3MOXKHOCTb 3aAaTb MECTO
Hayasna /IMHUKU Yepes onpejesieHHOe pacCTofHME B MEeTpax. TaKXe MOXHO 3ajaTb
MECTOM Hayasia IMHUM HOMEpP HaMAEHHOro CobbITUSA.
“KoHel, MHMM” - BbIGOp MecTa KOHLUa JIMHMM. ECTb BO3MOXKHOCTb 3aAaTb MeCTO
KOHLUA JIMHWW 4Yepe3 onpefie/IeHHOe pacCTosHMe B MeTpax. TakXke MOXHO 3ajaTb
MECTOM KOHLA JIMHWM HOMEP HaMAEHHOro CobbITUS.

5.3 3anyck usmMepeHus

PesynbtaTtoM M3MEpeHMA JIMHUMM C  MOMOLLUBID  OMNTMYeCcKoro pedJieKToMeTpa
aBnaeTcA pedaektorpamma. UYtobbl €€ noayymTb HEOOXOAMMO 3amyCTUTb MpoLecc
usMepeHus B pasgene “Kapta cobbitui”.

BHUMAHME! TMoakniovaa pa3beM pedieKToMeTpa K JIMHMM, ybeauTecb, 4YTO B
JIMHUIO He MocTynaeT CMrHaa. Hannume MOLHOro CUrHasa B JIMHUM MOXKET NpMBECTH
K HEMCnpaBHOCTU Npubopa.

Ana nonydenma pednekTorpaMmbl HEO6XOAMMO OTKPbITb OKHO EEEEd B rnaBHOM

MEeHI0, Nnocae 4yero Haxartb KHOMNKy “TecT”.

Kapta cobLiTui 2022-10-20 14:18

5.5 dB/div

12_0Km/div

CoxXpaHuTb

PucyHoK 9 - 3anycK MamepeHusa pedaekTomeTpa
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I

Kapra cobGuimui 2021-12-01 14:43 |
Az 0.00m
0.00dB

B: 0.00m
0.00dB OCTaHOBUTL

5.5 dB/div

0_2Km/div

CoxpaHuTb

TecTupoBaHue...

PucyHok 10 - MNMpouecc namepeHus

5.4 AHann3 cobbITUM Ha JIMHUM

Mocne npoeeaeHnAa TeCTMpoBaHMA JIMHMKM NOCMOTPETb WM NpOaHa/IM3UPOBaTb

A,

pedneKkTorpaMmy MOXHO Kak B okHe “OTDR” , Tak U B OKHe “Kapta

cobbiTHi” BEEEE | B okHe “KapTa cobbiTui” 6yaeT oTobpaxeHa pedneKTorpamMma C
JIONONIHMUTENIbHOM rpaduyeckor MHdopMaLMen 0 TMMax COBbITMM Ha JIMHUKU (B TOM
uncsiie ONTMYECKMX CMMTTEPOB), a TaKXKe Tab/iMua CO 3HAYEHUSAMM MoTepb M
oTpaxkeHus. Bce cobbiTMs KOTOpble BHOCAT 3aTyxaHWe B OMNTUYECKYID JIMHMIO GyayT
OTOGpaXKeHbl B CXEMATMYEeCKOM Auarpammy. TakKMMM COGLITUAMM MOTYT 6bliTb,
Hanpumep, CBapHOEe COeAMHEHUE, CTUIMTTEP, HaYyalo JIMHWUMU, KOHEL, IMHUA, U316 U

T. 4.
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BHMMAHME! TMMapameTpbl aHanM3a [JOJiKHbI OGbiTb YCTAHOBJ/IEHbI B HACTpOMKax
“KapTbl co6bITMI” nepej 3anycKkoM M3MepeHms.

B okHe “OTDR” 6yneT oTvobparkeHa pedieKTorpamma 6e3  JomnoJIHUTEIbHOM
rpacmyeckon MHGOpMaLMM, HO CO 3HAYEHMAMM MOTEPb U OTPaXKeHWs B Tabauue
noZ pechIEKTOrpammon.

KapTa coBuTui 2022-10-20 14:20
Koxey muHum: 0.Dm A D.D[}m.
23.79dB
B: 0.00m
23.79dB

5.5 dB/div

10_.0KmJdiy | Macumas

[NUTENLHOCTL MMAYNLCa: 10us  JInWHA NUHKMKM: 75 66km  [MoTepu B NHHMK:

S I 1 1
0.00m 25 92km 50.45km 75.66km

W v
25.92km 24 53km 25.21km Coxpanuth

HO. | Tun | Anuua | Cerment | MNMotepn | OBu.not |KpyTuaua |OTpaxequne
(km) (km) (dB) (dB) (dBfkm) (dB)

1 25923 25923 0.553 5.216 0.179 -
2 50.450 24.527 1.384  10.964 0.178 -50.66

I
M E 758663 15.565 0.181 -30.09

PucyHok 11 - PechnektorpamMmma ¢ Auarpammoi cobbiTui

6. MamepuTenib MOLLHOCTH

Ontuyeckmit pednektometrp SNR-OTDR ocHalleH M3MepuTenem OonTUYECKOM
mowHocTM. C ero MnoMoLbld MOXHO MNPOM3BOAUTL WM3MEPEHMA OTHOCKUTE/bHbIX
noTepb B ONTMYECKUX BOJIOKHAX, @ TAKXXe MOLLYHOCTb ONTUYECKOr0 CMrHana.

Ansa npoBefeHUs M3MEpPEeHUM Heob6XOAMMO MOAK/YMTE OMNTUYECKYID JIMHMIO K
pasbeMy FC/UPC wuamepuTensa MowHocTM. Jpyror KoHel, JIMHUKM [OMKEH 6biTh
COeAMHEH C UCTOYHMKOM OMTUYECKOTO M3JyYeHMA (A5 MPOBEPKM KOPOTKMX JIMHUIA
Ha Ha/AMyMe MOTEPb MOXKHO MCMOJIb30BaTb BCTPOEHHbLIM MCTOYHWMK OMTUYECKOro
uanyyeHus SLS, onmcaHue B pasgene “UsmepeHne notepb”). Mocse BbiGOpa A/MHbI
BOJIHbI Ha KOTOPOM 6yAeT MpOM3BOAUTLCA M3MEPEHME M BKJ/IOYEHMS MCTOYHMKA,
U3MepUTE b NMOKAXeT 3aTyxaHWe B JIMHWUN.
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N3mepuTenb paboTaeT Ha AsmMHax BoaH 850/1310/1490/1550/1625/1650 HM.

OoPM

+6.66dBm

Ansa paboTbl C U3MEPUTENIEM MOLLHOCTU HEOBXOAMMO HaXKaTb HA MKOHKY U

F2
Ha KHOMKY B r/1aBHOM MEHIO.

HMaMepuTen: MOULHOCTH 2021-12-01 14:40

& OP M 1550nm Ref: pgBm CnpasouHbie

Marepuans
<-70

0.00
< -FD

PucyHoK 12 - M3mepuTenb onTMYecKkon moluHocTi OPM

Mocne 3aBeplieHMa paboTbl 414 BbIXOZa B rJlaBHOE MEHI0 MpuMbopa HEOO6XOAUMO
HaxkaTb KHOMKY “Bbixo4” Ha 3KpaHe.

7. BusyanbHbIM NOKaTOp NOBpEXKAEHMMA

Ontnyeckmt  pednektometp SNR-OTDR  ocHalleH BM3yasibHbIM  JIOKATOPOM
NoBpeXAEHWM.

VFL wucnonb3yetca AnA KOHTPOAS TMOBPEXAEHMM M AedeKTOB B ONTMYECKOM
BOJIOKHe. JnA noucka gedeKToB MCMo/Ib3yeTCAa CBEPXAPKOE M3JTlyYeHME B BUAMMOM
cnekTpe (650nm - KpacHbIM UBeT). B pesynbTate, MecTa AeheKTOB 1 NOBPEKAEHUM
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BO BpeMs TeCTa CBETATCA APKMM KPaCHbIM CBETOM. PEXMM MepLaHMsa C 4acToTOM
Moaynsaumm 2 Ky obecneymBaeT BUMAMMOCTb KPACHOMO CMrHana Jaxke Mpu SPKOM
OKpY3Kalolem ceeTe.

BuayanbHLIA nNokarop noepe 2021-12-01 14:41

HenpepLBHLIA
pexXuM

PucyHok 13 - BUsyasibHbIl loKaTop nospexaeHui VFL

Ans pa6oTbl C BU3yasibHbIM Ae(DEKTOCKONOM HEOBXOAMMO HaKaTb Ha MKOHKY

MM Ha KHOMKY B r'MaBHOM MEHI0.

Ana TOro u4TOObI OOHApYXMTb JAedeKTbl BOJIOKHA HEOO6XOAMMO MNOAKJIOYUUTD
ONTUYECKYID AMHMI0 K pasbeMy FC/UPC BusyanbHoro pedektockona. [locne
NMOAK/IIOYEHUS JIMHMM TpebyeTca BblbpaTb /IM60 “HenpepbiBHbIM pexmnm” uau
“2KkTW”. Mpu HaxkaTum “HenpepbiBHbIM peXuM” BU3yasbHbIM AedeKTOCKOoMN HayHeT
paboTy U 6yAeT HenpepbIBHO M3/y4aTb CUIHaA C AJIMHOM BOJIHbI 650 HM, a npu 2KMy,
HayHeT paboTy B MMMYJ/IbCHOM pexume. lMocne 3aBeplieHusa paboTbl HEOOXOAMMO
BbIK/IOYMTb BU3YasibHbIM AeEKTOCKON HaXKaB KHOMKY “BbIK/IIOYMTL” Ha 3KpaHe.

: SNR PYKOBO/ACTBO MO 3KCMAYATALMM | 26



8. UCTOYHMK ONTUYECKOro U3/lyYeHUA

Ontnyeckmt pednektomerp SNR-OTDR ocHalleH MCTOYHMKOM  OMTUYECKOro
U3JTyYEHUA.

MCTOYHMK ONTMYECKOTrO M3/TyYEHMSA CO3AaeT B JIMHMM YCTOMUMBBINA CUIHA, KOTOPbIM,
KaK MpaBu/0, NMPUHUMAETCA M3MEPUTESIEM OMTUYECKOM MOLLHOCTM. Ha ocHoBaHUM
COMOCTaBNEHUA JaHHbIX 006 YPOBHE W3/lydeHMA, MONYYEHHbIX U3MepUTENEM
MOLLHOCTM M NepefaHHblX MCTOYHMKOM OMTUYECKOrO M3/Jy4YeHUA JenarTcH
3aKJ/Il04YEHUA O BEIMYMHE 3aTyXaHUA ONTUMYECKOrO CMrHana B JIMHUM.

Mogynauma cmrHana Ha gamHax BoaH 1310 1 1550 HM BO3MOXKHA B HEMpPEpPbIBHOM M
MMMY/IbCHOM (2KIML) pexumax.

N1 paboTbl C MICTOYHMKOM ONTUYECKOrO M3/y4EeHUA HEOOXOAMMO HaxKaTb Ha UKOHKY

B r/1aBHOM MEHIO.

McTouHuE onTudeckoro wam 2021-12-01 14:42

Bwibop AnuHbL
BOMHL

1310nm

He HanpasnamTe
MCTOMHME M3MYyYeHUs
B rnazal

PucyHok 14 - UCTOYHMK onTMYecKoro msnyyvenmsa OLS

Mocne 3aBepweHUA paboTbl HEOOXOAMMO BbIK/IHOYMTb MCTOYHMK OMTMYECKOro
U3NYYEHMA HaXKaB KHOMKY “BbIKNIOYMTL” Ha dKpaHe.
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9. U3mepeHne noTepb

MCTOYHMK ONTUYECKOr0 M3/TyYEHMA U U3MEPUTENIb MOLLHOCTM, KOTOPbIMM OCHALLEH
SNR-OTDR, MoryT paboTtatb B Mape A9 onpeAesieHus MOLYHOCTM OMTUYECKOro
CMrHasa M 3aTyXxaHusa B JIMHMM. [NnA 3TOro OAMH KOHEL, JIMHMM MNOAKJIIYaeTca K
UCTOYHUKY M3NnyYyeHuMa c pasbemoM FC/UPC, a Aapyroi KoOHel K M3MepUTesto
MOLLIHOCTH, Takxe ¢ pa3bemom FC/UPC.

Ana  npoBeAeHMA U3MEPEHMM C  MCMOJIb30BAaHMEM BCTPOEHHbIX MCTOYHMKA
OMNTMYECKOro U3JTyYEHMA U U3MEPUTENSA MOLLHOCTM HEOBXOAUMO HaxKaTb Ha MKOHKY

aj=t

Loss Testing

B [/TABHOM MEHI0.
Ana CMEeHbl A/MHbI BOJIHbI HEOOXOAMMO HaxkaTb “Bbl6op A/MHBI BOHBI” M noce
HaxaTb “HayaTtb” An1a BKIAOYEHMA UCTOYHMKA OMTUYECKOro u3nyyeHusa. [Ana cHATmA
OMOPHOr0 YPOBHA MOLLHOCTM HEOBXOAMMO COEAMHWMTbL C MOMOLLbID MaTYyKopAa
UCTOYHMUK M3NYYEHUS M U3MEPMUTENIb MOLLHOCTM, focsie 4Yero TpebyeTcAa HaxaTb
“Honb”. KoHell naTykopaa, KOTOpbIM 6bl1 MOAK/IOYEH K M3MEPUTEJIIO MOLLHOCTH,
COeMIMHAETCA C KOHLOM MCCNeAyeMon OMNTUYECKOM NMHMU. [pyroM KoHel JIMHWMM
NOAK/0YaEeTCA K U3MEPUTENIO ONTUYECKOM MOLLIHOCTM M MPOM3BOAMUTCA MOBTOPHOE
U3MEpPEHMe, MNoc/e 4Yero Ha 3KpaHe 6yayT oTobparkeHbl MOTEpU B JIMHUM M
onTMyeckas MOLLHOCTb.
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HMamepeHue noTepb 2021-12-01 14:43

Buibop nnuHb
BOTHBI

& LS 1310nm
CnpagovyHLe
MaTepuans
& OPM 1310nm Ref: pdBm

PucyHok 15 - M3mepeHne notepb B ONTUYECKOM JIMHMU

Mocne 3aBeplieHMA paboTbl HEOOXOAMMO BbIK/IIOYMTb MCTOYHMK OMTMYECKOrO
U3/yYeHMS HaXKaB KHOMKY “BbIKNOYMTL” B NpaBOM BEPXHENM YacTU 3KpaHa.

10. CMCTEMHble HAaCTPOMKU U OGHOB/IEHMS

M3MeHeHMe CUCTEMHbIX HaCTpPOEeK (TakKuxX KakK, Harnpumep, A3blK, APKOCTb 3KpaHa

WIKM Jata M Bpems) Heo6XoAMMO MepemTM B OKHO HacTpoeK , WM HaxaTb

F5
KHOMKY Ha r1aBHOM 3KpaHe.
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CHCTEMHBIe HAC TPOAKM 2021-12-01 14:44

Buibop A3bKa BoiGop A3kKa

CucremHan
@ English MHD OpMaUus

HApkocTh 3kpaHe

@ Espanoal
ABRTOMATHYECKOE BhLIKMOYEHUE @ Pyccrwi
@ Francais

® =9

HacTpoiku garsl

HacTpoiku BpeMeHn . P—

. Italiano
@ =@y
® o

PucyHok 16 - CMCTEMHblE HAaCTPOMKM

OnucaHMe napameTpoB:

“Bbl6op s3blka” - BbIGOP A3blKa MHTepdelca.

“fIpkocTb 3KpaHa” - yCTaHOBKa APKOCTU 3KpaHa.

“ABTOMATMYECKOE BbIK/IIOYEHUE” - YCTAHOBKA BPEMEHM OTK/IOYEHMA 3KpaHa nocse
6e34enMcTBumA.

“HacTpolku aaTbl” - ycTaHOBKa AaTbl.

“HacTpoMKu BpeMeHn” - yCTaHOBKA BPEMEHM.

Mpr HaxkaTtMM Ha KHOMKy “CucteMHas  MHGoOpMaumsa” OTKPOETCA OKHO C
uHdopMaLmen 0 TeKyLLEN BEPCUM NPOLLMBKM, CEPUMHBIM HOMEPOM M T.M.

Jns ycTaHOBKM OGHOBJ/IEHMS HEOGXOAMMO TMpEABApPUTE/IbHO CKayaTb ero C camra
shop.nag.ru 1 3arpysutb B 6a3y JaHHbix pedniekTtomeTpa. [ocne 3toro Tpebyetcs
Ha)kaTb Ha KHOMKy “O6HOBJIEHME”, TOrga OTKPOETCA OKHO C MNpeasoKeHUEM
YyCTAHOBUTb HOBOE OBHOBJ/IEHME.
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11. KOHTaKTbI

EKATEPUHBYPI POCTOB-HA-AOHY

Oduc npoaax 620110 yn.KpacHonecba 12a, Oduc npogax 344082,

T, «KpacHonecbe, 4-i 31ax yn. beperosas, 8, od. 409
TenedoH: +7(343) 379-98-38, TenedoH: +7(863) 270-45-21
+7(343) 328-05-16 Bpema pa6otbi: nH-nT, 9:00-18:00
Bpemsa pa6otbl: nH-nT, 8:30-17:30 (6e3 nepepbiBOB)

e-mail: sales@nag.ru e-mail: rostov@nag.ru

Cknag: 620024, yn.HoBuHcKasa 12 Cknap 344092,

TenedoH: +7(343) 379-98-38, np-T BopowmnoBckui, 2, odmc 208r
+7(343) 328-05-16 Bpems pa6oTbl: nH-nT, 9:00-18:00
Bpems pa6oTbl: nH-nT, 8:30-17:30 (O6ea c 13:00 go 14:00)

e-mail: rostov@nag.ru

MOCKBA CAHKT-METEPBYPI

0‘13”.‘} npogax 107023, r. Mocksa, Odmc npoaaxk 194044, r. CaHkT-leTep6ypr,
CeméHoBckan nnowazp, 1a, BosibLio CamMncoHMEBCKMI npocr., 28, Kopr. 2,
bL| CokonmHas ropa, 13 atax oduc 325

(M. CemEHoBckar) Tenedon: +7(812) 900-14-74

TenedoH: +7(495) 741-93-86, Bpems pa6oTbl: NH-NT, 9:00-18:00

+7(495) 950-57-11 e-mail: spb@nag.ru

Bpems pa6oTbl: nH-nT, 9:00-18:00

e-mail: msk@nag.ru
HOBOCUBMPCK

Cknag 105082, r. MocKsa,

yn. bonbwas MoytoBas, a. 36 cTp. 9

TenedoH: +7(495) 741-93-86,

+7(495) 950-57-11

Bpema pa6oTtbi: nH-nT, 9:00-18:00

e-mail: msk@nag.ru

Odumc npogaxk/Cknag 630112, yn. Forons, 51
TenecdoH: +7(383) 251-0-256,

+7(383) 375-32-90

Bpema pa6oTtbi: nH-nT, 9:00-18:00

e-mail: nsk@nag.ru

MOCKOBCKAA OBJIACTb

LLIENKOBCKMIM paiioH, T. LLIENKoBO, yA. 3apeyHas,
a. 153, kopn.1 8-9 Boporta.

TenedoH: +7 (910) 456-91-93, ana nonyyeHus
060pyJ0BaHNA 1 3aKa3a MpOnycKoB

TenedoH: +7 (910) 456-84-85, nns goctaBKM
o06opyfoBaHusA

Bpema pa6oTtbi: nH-nT, 9:00-18:00
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