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PYKOBOACTBO MO 3KCMNJIYATALUMA

PE®JIEKTOMETP ONTUYECKMI SNR-OTDR
(1310/1550 nm, 36/34 dB, VFL, OPM, OLS)

SNR-OTDR-XX



YBAYKAEMbIM NMOKYMATE/b!

Cnacmbo, yTo foBepseTe KayecTBy npoaykumm SNR. Mbl paboTtaem gns Bac ¢ 2003r.

Moa 6peHaoM SNR Mbl MPOM3BOAMM MOJIHbIMA CMNEKTP TeNEeKOMMYHWKALMOHHOIO
060py/J0BaHMSA, OCHOBbIBasCb Ha COOGCTBEHHOM OMbITE, OMbITE HALWMX KJIMEHTOB M
NoTpeBHOCTAX COBPEMEHHOIO pbIHKa.
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1. O6wume cBeaeHun
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[JaHHoe pyKoBOACTBO NO 3KcnayaTauum MO3BOIMT KOHEYHOMY NOJIb30BaTesNto
NoNYyYnTb NONHYIO0 MHbOPMaUMIo No paboTe ¢ onTuyeckumm pedaektometpamu cepum SNR.
B cnegyowmx pasgenax OyayT oOnucaHbl TEXHUYECKME XapaKTEPUCTMKKM, nNpasuia
No/b30BaHNA U 0bCNyKMBaHUA NPUBOPOB.

OnTtunueckuii pednektometp SNR-OTDR - 3TO 3/1€KTPOHHO-ONTUYECKNIA U3MEPUTENbHDBIN
npubop, MCNonb3yembli AN ONpeaeseHUs XapaKTePUCTUK OMTUYECKUX BONMOKOH. OH
onpegensetr mecToHaxoxaeHuve aedeKkToB U MNOBPEXKAEHWI, U3MepAeT YpoBeHb MoTepb
CUrHana B NObOON TOYKE OMNTMYECKOTO BOJIOKHA, B TOM YMCAe MNO3BO/AET OLEeHUBATb
KauyeCTBO CBAapHOro W Pa3beMHOro COeAMHEHWN BONOKHa. Bce, 4TO Hy»KHO AnA paboTbl ¢
onTuyeckum pedneKToOMeTpoMm - 3TO AOCTYN K OAHOMY KOHLYy BOJOKHA. B pednekromerp
TaK¥Xe BCTPOEH MW3MEpPUTENb ONTUYECKON MoLLHOCTU (OPM), UCTOYHUK BUAMMOrO CBETa
(VFL) 1 uctouHMK onTnyeckoro manydeHumsa (OLS).

OnTtunyeckuii pednektometp SNR-OTDR nossonsert:

e Onpepenatb pacnpegeneHve notepb BAosb BOJIC, BbIABNATL AedeKTHble Y4aCTKM
WUAU SNeMEeHTbI IMHUN CBA3WN.

e OnpeaensaTb TOYHOE PacnofioXKeHne 06pbIBOB UM AedeKTHbIX y4acTkos BOJIC.R

e OueHuBaTb NOJHblEe MOTEPU B BONOKOHHO-OMTUYECKOW JIMHWUWU CBA3WM NPU MpUEemKe
JIVHUN 1 NepUoaMYECKOM TECTUPOBAHNM.

® M3mepATb cpegHMe NOTepu ONTUYECKOrO BOJIOKHA Ha KaTylKax, PaBHOMEPHOCTb
pacnpegeneHnsa NotTepb B BOJIOKHE WU BbIABAATb HAaANYME IOKANbHbIX AedeKToB npwu
Npon3BOACTBE BOJIOKHA.

®  M3mepATb NOTEpU B MEXaHUYECKUX M B CBAPHbIX COeANHEHMAX.

e (O6HapyKMBaTb MOCTENEHHOE WM BHE3aMHOEe yXyALEeHWe KayecTBa BOMIOKHA nyTem
CPaBHEHUA Ero XapaKTepPUCTUKM C pe3ynbTaTamu Bonee paHHUX W3MEPEHWUN.
OnpeaenAtTb HaAMUYNe «KaKTUBHOIO» BOJIOKHA.

e [lpoBOAUTL M3MEpPeHUa cpegHeil ONTUYECKOW MOLWHOCTM (B eguHMUax abm u mBT)
npu paboTe ¢ BCTPOEHHBIM UCTOYHMKOM /Ia3€PHOr0 M3yYeHUs Ha g/snHax BoaH 1310
1 1550 Hm.

®  CoxpaHATb B SHEeproHe3aBUCMMON namaTu pe3ynbTaTbl n3mepeHuni
(pednekTomeTPUYECKUX N U3MEPEHUIN MOLLHOCTM) C BO3MOKHOCTbIO MX NPOCMOTPA
WA NocneayloLLei nepesayn Ha NepcoHasbHbIA KOMMbOTEP.

2. TexXHN4ecKme xapakTepucTmku pecrnekromeTpoB
SNR-OTDR

B Tabnmue 1 npepctaBneHbl TEXHUYECKME XapaKTepUCTUKM pedNeKTOMETpPoB cepum
SNR ¢ pnavHamm BonH 1310 mu 1550 Hm. B Tabnuue 2 npeacTaBfieHbl TEXHUYECKUE
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xapaktepuctuku pednektometpos cepun SNR ¢ anmHamm sonH 1310, 1550 n 1625 Hm (c
dunbTpom).

Tabanuya 1
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TexHUYeCKMe XapaKTePUCTUKM

Tun pasbema FC/UPC

Tun BONIOKHa SM

[nvHa BOAHbI, 1310/

HM 1550

OnHamunyeckun

M avanasoH, 28/26 30/28 | 32/30 34/32 36/34 38/36 40/38 | 42/40
ab

AnanasoHbl
n3mepaembix
paccTonaHui,
KM

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

OanTtenbHocTb

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

MepTBadA 30H3

no 4
3aTyXaHWio, M

MepTBadA 30H3 0,8

no cobbiTnio,

M

Oucnnen 5,6" ceHcopHbin TFT
NHTepdeicsl usB
NCTOYHMK Li-lon akkymynatop 2500 mAY / 7,4 B X 2 T
nUTaHuA

Bpema bonee 10
paboTbl, 4

dopmaTt SOR
OaHHbIX

MaccorabapuTHble XapaKTEPUCTUKN

abapuTHble 215x165x68
pasmepbl, MM
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Bec, Kr | 1,1 (c AKB)
MNcToYHUK BUAMMOro usnydenus (VFL)
[OnvHa BOAHbI 650
(VFL), Hm
Tun pasbemy FC/UPC
(VFL)
dddeKTnBHOE £o 10
paccTosiHue,
KM

N3mepuTenb onTUYECKoM moLLHoCTH (PM)

LNvHa BOAHBbI
(PM), Hm

850/1310/1490/1550/1625/1650

Tun pasvema FC/UPC
(PM)
[OunanasoH -60...+50
NU3MepEeHUi,
Abm
CTabunnn3nMpoBaHHbI UCTOYHMK M3ydYeHus (SLS)

[nvHa BONHbI 1310/1550
(SLS)
Tun pasbema FC/UPC
(SLS)
BbixogHan -7%2
MOLLHOCTb
(SLS), abm
Moaynauma CW 270 Ty 1 Kly, 2 Kly,

YcnoBuaA aKkcnayaTauum
BnaskHOCTb 0...95% (6e3 KoHaeHcaTa)
Temnepatypa oTt-20 8070
XpaHeHus, °C
Temnepatypa ot-10 go 50
aKcnyaTaumm
,°C
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TexHUYecKme XapaKTepUCTUKM

Tun pasbema FC/UPC

Tun BONIOKHa SM

[nvHa BOAHbI, 1310/

HM 1550/

1625 (c punbTpom)

g””a':‘:::;;‘: 28/26/ | 30/28/ | 32/30/ | 34/32/ | 36/34/ |38/36/ | 40/38/ | 42/40/

15 A I 26 28 30 32 34 36 38 40

[unanasoHobl

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

paccTosHUM,

KM

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

MMNYNbCA, HC

MepTBadA 30H3

no 4

3aTyXaHWio, M

MepTBadA 30H3 0,8

no cobbiTnio,

M

Oucnnein 5,6" ceHcopHbin TFT

NHTepdeicol usB

NCTOYHUK Li-lon akkymynatop 2500 mA4 / 7,4 B x 2 wiT

nNUTaHUA

Bpemsa bonee 10

paboTbl, 4

dopmaTt SOR

[OaHHbIX

MaccorabapuTHble XapaKTEPUCTUKN

abapuTHble 215x165x68

pasmepbl, MM

Bec, Kr 1,1 (c AKB)

NCcToUYHUK BUAMMOro usnydenns (VFL)
[nnHa BOﬂHbI| 650

g SNR
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(VFL), Hm

Tun pasbemy FC/UPC
(VFL)

3ddekTnuBHOE £o 10
paccTofHue,

KM

N3mepuTenb onTUYECKOM MoLLHOCTU (PM)

LNvHa BOAHBbI
(PM), Hm

850/1310/1490/1550/1625/1650

Tun pasvema FC/UPC
(PM)
[OunanasoH -60...+50
n3MepeHui,
nbm
CTabunnnMsmMpoBaHHbI UCTOYHMK M3ydYeHus (SLS)

[nvHa BONHbI 1310/1550
(SLS)
Tun pasbema FC/UPC
(SLS)
BbixogHan -7%2
MOLLHOCTb
(SLS), abm
Moaynauma CW 270 Ty 1 Kly, 2 Kl'y,

Ycnosusa akcnayaTaumm
BnaskHOCTb 0...95% (6e3 KoHAeHcaTa)
Temnepatypa oTt-20 80 70
XpaHeHus, °C
Temnepatypa oT-10 go 50
3KCn/yaTaumm
,°C

KomnneKT nocTasku:

-PednektomeTp - 1wt

-MopTatMBHaa cymKka - 1wt

-PemeHb a4na nepeHoCKU B cymke - 1wt

-PemeHb ana nepeHockun pedaektomeTpa - 1wt

-KomnnekT gna YnucTkm pasbemos - 1komnn

-NepexoaHoit agantep FC-UPC - 1wt

-NepexogHoit agantep SC-UPC - 1wt USB HakonuTens - 1wt
-Kabenb ans noaknodenus K NK - 1wt Cruayc - 1wt

g SNR
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-ApanTtep nuTaHuA - 1wt

3. Mepbl 6e3onacHoOCTH

Ona  3apAagKu  ycTpoWcTBa MCMoAb3yeTca 670K  NUTAHMA €O CNeayiowmmm
XapaKTepUCTUKAMM:

Bxoa: AC 100B ~ 2408, 50/60ry, 1.6A

Bbixoa: DC 12B, 3A~4A

Mcnonb3yite 610K NWUTaHMA B CTPOTOM  COOTBETCTBUM C  TEXHUYECKMMU
XapPaKTEPUCTUKAMM, MHAYE 3TO MOXKET MPUBECTU K NOBPEXKAEHUIO YCTPOICTBA.

PednekTomeTp nonyyaeT nuTaHue ot nMTmesoi 6atapeu. Mpu NepBom UCMONb30BAHUU
He peKoMeHAyeTcs 3apsKaTb pedneKTomeTp, YTobbl He MoTepATb MPOU3BOAUTENBHOCTb
6aTtapeun. MNocne nonHoro paspaga HeobxoAMMO NOMHOCTbIO 3apAaguTb HaTapeto (Bpems
nepBoi 3apAAKM AO0/MKHO ObiTb He MeHblle, Yem 4 yaca). JuanasoH Temnepatyp 3apasa
6atapen B mawuHe coctasaset -10 °C~ 50 °C Ecnv TemnepaTtypa OKpyrKatowen cpesbl
C/IMLIKOM BbICOKA, C/ledyeT NpeKpaTUTb 3apsaaKky pednekTomeTpa, T.K. y baTapee ecTb
60/1bLIan BEPOATHOCTb BbIXOAA U3 CTPOS.

-Ecom npubop He wcnonb3yercs 6onee 2 MecAUeB, ero cnegyeT CBOEBPEMEHHO
3apaKaTb 418 NoAAepKaHua 3apaga batapeu;

-He cnepyet nsBnekaTb akkyMynaTop 6e3 HeobxoANMMOCTU 3aMeHbI MY PEMOHTA;

-KaTeropuyeckn 3sanpeleHo ocTaBiATb 6aTapeto pAAOM C UCTOYHUMKOM OTHA WM
nofsepraTb CUJIbHOMY Harpesy;

-KaTeropuyecku sanpeLyeHo OTKPbIBaTb M NOBpeEXAATb baTapeto;

-TemnepaTtypa xpaHeHus 6aTapeun -20°C~ 45°C

Mo cnocoby 3alWmMTbl OT MOPAKEHUA 3SNEKTPUYECKMM TOKOM pedrekTomeTp
cooteetcTByeT FOCT 12.2.091, knacc obopyaosaHums lll.

B obnactu nasepHoi 6esonacHoctu pednektomeTp cootsetcTByeT OCT 12.1.040 u
Knaccy 1M ctangapta M3K 60825-1.

Pebnektometp MOXKET 0OCNYXKMBATb ONEPATOP, MMEKOWNIN KBaANPUKALNOHHYIO
rpynny He HWXKe TpeTbel U 3HaWMA  nNpaBuaa TEXHUYECKOW  3KchayaTaumu
BO/IOKOHHOONTUYECKMX CPEACTB U3MEPEHUI.

Bo u3berkaHuMe nonajaHWa B [1asa WMMMYNbCHOTO Na3epHOro M3Ny4eHWsA, Henb3s
Npou3BOANTL NOAKNOYEHNE U OTKAKOYEHWE ONTMYECKOro BOJIOKHA K pediieKTOMeTpy BO
Bpems NPoBeAEHUA U3SMEPEHUI (KOTraa BK/KOYEH Nasep).

3HaK Na3epHo ONAacHOCTM HaHeCeH Ha NaHenb pednekTomeTpa.

TEXHUYECKMIA MACMNOPT |
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mailto:240V，50/60Hz；@1.6A

/A\ 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. Hayano pa6oThbl

BHewHwWii BuA, npubopa ¢ yKasaHMem OMNTUYECKMX PasbemMOB M KHOMOK yNpaBaeHus
npeacTaBaeH Ha pucyHke 1.

1 2 3

% SNR SNR-OTDR-07

PucyHok 1

Tabnuua 3

Homep
NyHKTa

Onucanue

OnTnyeckre pasbembl UCTOYHMKA ONTUYECKOro usnydeHus (OLS), usmeputens
1 onTuyecko mouwHoctu (OPM), BusyanbHoro pgedektockona (VFL) w
onTuyeckoro pednektomeTtpa (OTDR)

Pasbem 3apagkm

Pasbem USB 2.0 1 KapTa namaTtu

NHAMKaTOp NOACBETKM BKAOUYEHHbIX dyHKUM: OSL, OPM, VFL, OTDR

Vb wWiN

KHONKK ynpasaeHus

FnaBHOe MeHIo npubopa:
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ImaeHaA cTpaHMua 2021-12-01 12:25

-5,0DdBr‘!l\|/

7™

Laser Source

Fiber Inspection. Event Map @ Loss Testing Setting

CUCTEMHLIE
HaCTPOAKK

PucyHoK - 2

Ha rnaBHoM cTpaHuULLEe pacnosioKeHO MeHto Npubopa.

- MNPU HaXatn KHOMNKU OTDR OTKpPbIBA€TCA OKHO [AN1A4 npoBeaeHnA
ncenegoBaHnA IMHUKM U UIBMEHEHNA NMapPaMeTpPOoB OTDR. TakXe faHHOe OKHO OTKpPbIBaeTCA

OTDR
npu HaXatMn KHOMKU B npaBoﬁ 4YaCTnU 3KpaHa wWaun KHOI'IKI"Im Ha naHenun

ynpaBneHus.

OPM

+6.66dBm

- NPW HaXKaTuKM KHOMNKKM OPM OTKPbLIBAETCA OKHO ANS NPOBeAeHMA U3MEPEeHUI
YPOBHEN ONTUYECKOM MOLLHOCTM. TaKKe AaHHOEe OKHO OTKPbIBAETCA NPW HaXKaTUM KHOMKK

F2
B npaBoﬁ YacCTU 3KpaHa NN KHOMKKU Ha naHenn ynpasneHua.

TEXHWUYECKMIA NACMOPT |
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- NPU HaxaTMn KHonku VFL OTKpbIBaeTCcs OKHO AN paboTbl C BU3YyasbHbIM

VFL
,Cl,ed)eKTOCKOI'IOM. TakKe [aHHOe OKHO OTKPbIBAETCA MNPU HaXXaTUKU KHOMKU B

o Fa
npaBou YaCTu 3KpaHa NAN KHOMKK . Ha NaHenun ynpasaeHuA.

-s.uuuem‘]

™

Laser Source

- MPW HaxaTuM KHOMKM Laser Source OTKPbLIBAETCA OKHO A/ paboTbl €O
CTabuIM3MPOBAHHBIM UCTOUHUKOM MU3/TyYEHNA.

D

Fiber Inspection . .
- MPU HarKaTum KHonKku Fiber Inspection OTKpbIBaeTCA OKHO A/a paboTbl C

ONTMYECKMM MMUKPOCKOMOM.
*[laHHasA onuua AOCTyNHa Nog, 3aKas.

e

Event Map
- NPU Ha*XaTunU KHOMKU Event Map OTKpbIBaeTCA OKHO ANA nposeaeHuA

namepeHuit OTDR u 3anucn pednektorpammel. MNocie ycnewHoro MsmMepeHns Ha sKpaHe
noasuTcA pedNeKkTorpamma, a Takxke Bce 06HapyKeHHble COBbITUA HAa ONTUYECKOM INHUMW.

C=

Loss Testing

- NPU HaxKaTum KHOMKK Loss Testing OTKpbIBaeTCA OKHO ANA MpoBeAeHuA
M3MEepeHU YpOBHEN OMNTUYECKMX NoTepb B /AMHMM. [pn NpoBeAeHUU U3MEepPeHUi
notpebyeTcs NOAKNIOUUTL OOUH KOHEL, IMHUWN K UCTOYHUKY ONTUYECKOro usnyyeHus OLS, a
APYror K usmepuTesto mowHocT1 PM.

TEXHUYECKMIA MACMNOPT |
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Setting .
- NPU Ha*XaTtun KHONKM Settlngs OTKPbIBA€TCA OKHO C CUCTEMHbIMU

CuCTeMHLe
HACTPORKH
HacTponKamu. TakKe AaHHOE OKHO OTKPbLIBAETCA MPU HaxKaTuu KHOI'IKVI- B Npasoi

YaCTu 3KpaHa NAn KHOMKKU Ha NaHenun ynpasaeHua.

- NPW Ha*KaTuKM KHonKku Paitn oTKpPbIBAETCA OKHO Ana paboTbl C AaHHbIMM.

YnpasneHue npubopom:

[ns Toro 4ytobbl BKIOYMTL/BbIKNOYUTL NPUBOP HEOBXOAMMO HaXKaTb U YAEPXWBaTb
KHOMKY "’.

YnpasneHne npnbopom OCyLLECTBAAETCA C MOMOLLbIO CEHCOPHOTO 3KPaHa MM KHOMOK
ynpaB/ieHUA Ha Kopnyce.

dyHKUMOHaNbHbIE KHOMKKM “MEHID”, “F1”7, “F2”, “F3”, “F4”, “F5” aybnnpytoT KHOMKK B
npaBol YacTU CEHCOPHOrO 3KpaHa. [InA HaBMraLmMm No MeEHIO M NapameTpam MCMOb3YHOTCA
ronybble CTPeNoYKM U KHoMKa “OK”.

370 No3BoONAET UCNOAb30BaTb NPMBOP B NONEBLIX YCA0BUAX Bonee yaobHo. OnucaHune
OCTa/IbHbIX KHOMOK Ha NaHenu npnbopa npeacTaBaeHo HUXKe:

“REAL/AWG” - py4yHOEe TECTMPOBaHUE;

“AUTQO” - aBTOMATM4YECKOE TECTUPOBAHMUE;

“A/B” - nepek/loueHne Kypcopa;

“ESC” - BbIXOS;

“SETUP” - OTKpPbITME OKHa C CUCTEMHbIMM HACTPONKAMMU;

“FILE” - oTKpbITE OKHa no paboTe c pannamu.

5. OnTnyeckum pednekromeTp

MpuHUMN paboTbl ONTUYECKOro pedsieKTOMEeTpa OCHOBaH Ha WM3MEPEHUW CUrHana
06paTHOro pesieeBCKOro paccesHMa Npu NpPoXoXaeHun no OB MOWHOro OAWHOYHOro
ONTUYECKOrO 30HAMPYIOLWEro MMMyabca. B COOTBETCTBMM C KOMaHAaMM YyMpaBAAloLEen
nporpammsl, Npoueccop BbipabaTbiBaeT KoL AO/1A 3amnycKa ONTMYECKMX MMMyAbcoB. Mpu
NPOXOXKAEHUM UMNY/bCA NO ONTUYECKOMY BOJIOKHY YacTb €ro SHeprMm paccenBaeTcs Hasag,
M nocTynaeT Ha ONTUYECKOe NpPUMEMHOEe YCTPOMCTBO, B KOTOpOM npeobpasyetca B
aneKkTpuyeckyto Gopmy W ycuaMBaeTcs. 3ageprkKa CUrHana obpaTHOro pacceAaHus Ha

TEXHUYECKWUI NACMOPT |
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BbIXOZE ONTUYECKOro MPMEMHOr0o YCTPOMCTBA paBHa ABOMHOMY BPeMEHW MpPOXOXKAEeHWUA
cBeTa MO OMNTUYECKOMY BOJIOKHY. Yepes cornacylowmin ycunutenb curHan obpaTHoro
paccesHuA noctynaet Ha Bxog ALUM u npeobpasyetca B umbposyto dopmy. Pabota AL
CUMHXPOHM3MpPYETCA NPOLECCOPOM

[Ons nonyvyeHMa TOYHbIX U3MEPEHWUI ONTUYECKOM JIMHUM C NOMOLbIO pediekTomeTpa
HeobX04MMO NPOU3BECTU C/leayioLMe LWark:

1. Npour3BecTM HacTPOIKy NapamMeTpoB ONTUYECKOro pedreKkTomeTpa;

2. MoAKNUYUTE ONTUYECKYIO IMHUIO K pedieKToMEeTpY;

3. MpounsBecTn cHATUE pedaeKTOrpammsl;

4. NMpownssecTn aHanM3 pedaeKTorpammbl;

5. CoxpaHuTb pesynbTaT uccnenoBaHMA B 6asy pednektomeTpa, a B AasibHenwem
nepeHecTn daibl Ha He0HXo0AMMOE YCTPOUCTBO XPAHEHMUS.

5.1 HacTpoiiKa napameTpoB onTU4YecKoro pedsiektomeTpa

[na n3meHeHUs napameTpoB ONTMYECKOro pedneKkTomeTpa HeobXoAMMO OTKPbITb

A,

OoKHo “OTDR” , Noc/ie Yyero nepenTn B pasaen “Hactpoika napameTtpos”.
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MNMapameTpsl H3IMEepeHUs 2021-12-01 14:30

INUHa BONHB [NuHAa BOMHLI

lNpoeepka
@ 1310nm napameTpos

NuanazoH U3MepeHus
@ 1550nm

ANUTEeNsHOCTE UMNYNbLCa . 1310nm/1550nm

MuTepean uamepeHus

MNMapameTpol
no
YMOMYaHuo

Pa3spewexHwne

MNpenoMmneHue
Kanubpoeka

Hauano nuHuu napamerpa

KoHey nuHuu

EauHuya

PucyHOK 3 - OKHO HaCTPOMKM NapameTpoB ONTUYECKOro pedieKTomMeTpa

OnucaHve napameTpoB:

“[NnHa BO/HbI” - BbIGOP AJIMHBI BOJIHbI, HA KOTOPOW ByAeT NPpoM3BEAEHO U3MEPEHUE;
“[lMana3oH namepeHnn” - BbIGOP MakCMMaibHOW A/IMHbI TPACChI;

“ONUTeNnbHOCTb MMNYJibca” - BbIGOP A/IMTENBHOCTU UMY NbLCA;

“UHTepBan u3mepeHua” - BblbOp WHTepBana, C KoTopom 6OyayT npoussoguTcA
U3MepeHus;
“PaspeweHne” - nNO3BONAET YCTAaHOBWUTb YBE/JWYEHHYID TNOJIOCY MNPOMNYCKaHUSA

ONTUYECKOro npuemMHMKa, BbibpaB napameTp “BbicOKoe”. 3TO pgaeT BO3MOXKHOCTb
YMEHbLWNTD MEPTBYIO 30HY W Jydlle pasanyate O/M3KO Nealime HeoLHOPOLHOCTM.
OfHaKo B 3TOM peXxnme yYBeMYMBAIOTCA LWYMbl ONTUYECKOTO MPUEMHMKA.

“NpenomneHne” - AaHHbIA NapameTp MO3BO/AET 3a4aTb COOCTBEHHblE MOKasaTenu
npenomnenma ana aamH BonH 1310 n 1550 Hm;

“Havano nuHun” - Bolbop MecTa Havana SMHUU. ECTb BO3MOMKHOCTb 334aTb MeCTO
Hayana IMHUKM Yepes onpeseneHHOe PACcCTOAHNE B MeTpax. TaKkKe MOXHO 33a4aTb MecTom
Hayana MMHUN HOMepP HalZeHHOro cobbiTuA.

“KoHeu, nMHMK” - BbIBOP MecTa KOHLa IMHMN. ECTb BO3MOKHOCTb 3a4aTb MECTO KOHLA
JNIMHUM Yepe3 onpenesieHHOe PaccToaHWe B MeTpax. TaKkKe MOMKHO 33a4aTb MECTOM KOHLA
JIMHUM HOMEpP HalLeHHOro cobbITus.

“EanHunua” - Bbibop eanHUL, U3MEPEHUS PacCTOAHUS.

TEXHUYECKWUI NACMOPT |
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Bo Bknagke “HacTpoika nopora” MOMHO M3MEHWTb MapameTpbl YyBCTBUTE/IbHOCTU
pednekTomeTpa K COBbITUAM Ha IMHUM.

Hacrpofka nopora 2021-12-01 14:34

Mopor arTeHygauun MNMopor arreHynayMm
Mpoeepka
0 AT napameTpoE
lMNMopor oTpaxeHns

@ npyroi

TepMuHANLHLIA NOpor

KoadduumeHTt paccesHns

MapamerTps
no
YMOMHaHHIO

Pass/Fail

KanwBposka
napamertpa

PUCYHOK 4 - OKHO HaCTPOMKM NapameTpoB ONTUYECKOro pedieKTomeTpa

OnucaHue napameTpoB:

“Nopor 3aTyxaHus” - BbIOOpP 3HAYeHMA 3aTyxaHWs, MNpPU MNPEBbLILEHUM KOTOPOrO
HEeO4QHOPOAHOCTb Ha /IMHUKM ByaeT oTobparkaTbca Ha pedaekTorpamme. Mo ymonuyaHuio
BblbpaH napameTp “ABT0”.

“Nopor oTpaxkeHna” - BbIbOpP 3HauyeHusi, Npu KoTopom pednekTomeTp byaet
dUKCMpOoBaTb 06PATHOE OTPAXKEHWNE ONTUYECKOTO CUTHANa.
“KoHel, BONMOKHA” - nepBas HEOAHOPOAHOCTb C 3aTyXaHWeMm, MpPeBbIAWUM

YCTaHOBJ/IEHHOE 3Ha4YeHWe, onpeaenaeTca Npu aHannse pednekTorpammbl Kak KoHeu, OB,
BCE Nnocseayrolme HeoO4HOPOAHOCTU UTHOPUPYIOTCA.

“KoapodumumeHT paccesHua” - OONsS MOLWHOCTM OMNTUYECKOro uMmnyabca B 4b,
paccenBaeman B8 OB 1 pacnpocTpaHAoLWanca K ero Havyany. B nporpammHom obecneyeHnm
pednekTomeTpa NO YMONYAHUIO YCTAaHOB/IEHbI Caeaylolme 3HaveHus: - 79 aAb ana AnuHbl
BONHbI 1310 HMm; - 81 ab Ana gavHbl BOAHbI 1550 Hm;

“Mpoxoa/OwunbKa” - B AaHHOM pasfene 3aAaHbl 3HaYEHUA 3aTyXaHW U CyMMapHbIX
notepb Npu KoTopbix pediekTomeTp byaeT GMKCMpoBaATb OTpaxKeHwWe curHana. Takke B
[AHHOM pasfesnie MOXKHO 3a4aTb 3HAUYEHWEe CpesHUX NOoTePb B IMHUM AB/KM.

TEXHUYECKWUI NACMOPT |
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Ona BO3BpaLLEHUA K UCXOOHbIM NapameTpam HeobxoAMmO HaxKaTb “lMapameTpbl No
ymonyaHuio”.

[na u3meHeHUs MOJOXKEHWA Kypcopa M MacwTaba pednektorpammbl HeoHxoaMMO
nepemnTn BO BKNaZKy “Maclutab”.

2021-12-01 14:38

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

YeenuueHue

PUCYHOK 5 - M3meHeHMe MacliTaba 1 NONoXKEeHUA Kypcopa Ha pedaekTorpamme

C NomMoLLblO KHOMOK ynpas/ieHus MOHO M3MEHATb MOJIOXKEHME Kypcopa Ha
pednekTorpamme, yBemMumBaTb/yMeHbLIATb MaclTab.

Bce uamepeHusa xpaHatca B base AaHHbIX pedniektomeTpa. Ana paboTbl ¢ dannamm

L,

Heob6XxoAMMO OTKpbITb OKHO “OTDR” , ocne yero nepenTn B pasgen “Onepaumm c
danamn”.
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Onepauuu ¢ dhannamm 2021-12-01 14:38

----- Dafnoesie
0 ®ain 4 Manka onepayui

1 20210818
—1 20210827
1 snap

1 SNR-OTDR-O7

CoXpaHWuTb
HaACTPOAKH

PucyHok 6 - Onepauuu ¢ dpainamm
Mpn HaxKaTMM Ha KHonky “daiinosble onepaumn” OyaeT [OCTYMEH BbiNadatoLLmi
CMMCOK C oOnepauusamu, KOTOpble MOXHO npousBectn c ¢annamm: “CronmpoBsatb”,

n o« » o n o u n o« ” o«

“Bblpesatb”, “BctaButh”, “Yganute”, “Bbibpath Bce”, “MNepemmeHoBatsh”, “Co3aaTb KaTanor”.

[ONna u3MeHeHMs MapameTpoB CcOXpaHAembliX GalWNoB M YCIOBUIA WX XPaHEHUS
Heob6xoaMMOo nepenTn Bo BKAAAKY “COXpaHUTb HAaCTPOMKKN”.
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CoXpaHMTL HacTpOAKH 2021-12-01 14:39

JanoMmuHawwee YyCTPORCTED 3anomuHawljee YCTPORCTED

0 5D - kapTa

Wma darna
. USB - auck
HoMmep onTu4yeckoro BONOKHa
Cozpate nanky no gare
ABTOMaTH4YECKDEe COXpaHeHue

Twn chamna

Oneparop

PucyHoK 7 - HacTpoWKku xpaHeHus ¢daiinos

OnucaHve NapameTpoB:

“3anomuHatolLee ycTPOMCcTBO” - BbIBOP HOCUTENA AAHHbIX;

“Ums daina” - napameTp NoO3BOASAET 3a4aTb UMA AnA daina;

“Homep ONTMYECKOrO BOJIOKHA” - MapameTp MO3BOJIAET 334aTb HOMEP OMTUYECKOro
BOJIOKHA C KOTOPbIM MPOM3BOAMNOCH M3MepeHWe. Homep BONOKHa OyaeT yKasaH B
Ha3BaHMU danna;

“Co3patb Nanky no gaTte” - co3gaHue Nanku C TeKyLLen AaTol npu coxpaHeHuu daina.
[aHHOe ycnoBMEe MOXKHO OTKNOUYUTD;

“ABTOMaTUYECKOE COXpaHeHne” - ABTO COXpPaHEHUE pe3y/ibTaToB M3MePEHUI. [laHHbIN
NnapameTP MOXKHO OTKNOUYNTD;

5.2 HacTpoiKu ana KapTbl CO6bITUM

M3MeHUTb NapameTpbl TECTUPOBAHUA IMHUM C MOMOLLIO ONTUYECKOro pedaeKkTomeTpa
M 3anycTUTb MNPOLECC TEeCTUPOBaHMA MOXKHO B pasgene “Kapta cobbitui”. lMpocmoTp
rotoeoit pecdnektorpammbl B “KapTe cobbiTMii” no3BonAeT MNoAyYMTb HarnaagHyto

MHPOPMALLMIO O COBLITUAX Ha JIMHMM, @ TaKXKe ONPeaenTb MecTa HaxoXKAEeHNA ONTUYECKUX
aenvtenen.
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KapTa cobumui

PeXxuMm HaIMepeHun

JINMHA BONHLI

uanazoH UaMepeHus

JNUTensHOCTL MMNYNLCa

Pass/Fail

JlenuTens

Havano nuHum

KoHely NUHAK

2022-10-20 14:18

Pexum uamepeHui

0 ABTOMaTHUYESCKM

@ Bpyusyn

MNMapaMmerTpu
no
YMONUYAHHIO

PucyHok 8 - MNapameTpbl TECTUPOBAHUA IMHWUI

OnucaHve NapameTpoB:

~ 7

“Pexnm nsmepeHuin” - BbI6op pesknma nsmepeHns ABTomaTtuueckun/BpydHyio;

“0NnHa BO/HbI” - BbIOGOP AJIMHBI BOJIHbI, HA KOTOPOW ByAEeT NPpoM3BEAEHO U3MEPEHUE;

“[Mana3oH namepeHnn” - BbIGOP MakCMMabHOW A/IMHbI TPACChI;
“ONUTenbHOCTb MMNy/ibca” - BbIOOP A/IMTENBHOCTU MMIYNbCA;

“UHTepBan u3mepeHua” - BblbOp WHTepBana, C KoTopom 6OyayT npoussBoguTcA

N3MepPEHUA,

“NpenomnexHne” - AaHHbLIX NapameTp MO3BO/AET 3a4aTb COOCTBEHHble MOKasaTenu

npenomnenma gna aamH BoaH 1310 n 1550 Hm;

“Mpoxoa/OwunbKa” - B AgaHHOM pasfene 3aAaHbl 3HAYEHUA 3aTyXaHW U CyMMapHbIX
noTepb NpU KoTopbix pednekTtomeTp byaeT GUKCMPOBATb OTPAXKEHWE CUrHana. TaKKe B

AaHHOM pa3genie MOXHO 3a4aTb 3Ha4YeHune cpeaHnx noTepb B IMHNU ,EI,B/KM.

”,ﬂ,enMTenb” - ,CI,aHHbIﬁ napameTp No3BONAET 3a4aTb 3Ha4YEHUA BHOCUMbIX ONTUYECKUMU

aenntenamum noTepb,;

“Havyano nmHmMn” - BblIBOp MecTa Hayana AMHUKU. EcTb BO3MOMHOCTb 3a4aTb MeCTO
Hayana NMMHUK Yepes onpeseneHHoe PaccToAHMe B MeTpax. TaKKe MOXKHO 3a4aTb MECTOM

Ha4dana TMHUKN HOMepP Haﬁ,ﬂ,eHHOFO cobbITuA.

g SNR
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“KoHeL, "MHUKN” - BbIBOP MecTa KOHUA IMHUK. ECTb BO3MOMKHOCTb 334aTb MECTO KOHL,A
JIMHUK Yepes onpesesieHHOe PAcCTosiHME B MeTpax. TaKKe MOMKHO 3a4aTb MeCTOM KOHLA
JIMHUM HOMEP HAaWAEHHOTO CObbITUA.

5.3 3anyck usmepeHua

Pe3ynbTaToM M3MepeHUs JIMHUM C NMOMOLLBIO ONTUYECKOro pedaeKTomeTpa ABAAETCA
pedbnektorpamma. Ytobbl €€ Monayuntb HEeoBXOAMMO 3anmyCTUTb MPOLECC M3MEpeHus B
pasgene “KapTa cobbiTmin”.

BHUMAHME! Mogakntouan pasbem pednektomeTpa K IMHUK, ybeanTechb, YTO B IMHUIO
He nocTynaeT curHan. Hanuume MOLWHOFO CUrHasa B JIMHUM  MOMKET MpMBECTU K
HencnpaBHOCTU Npunbopa.

y N

Event Map

Ona nonydeHna pedekTorpammbl HEOBXOAMMO OTKPbITb OKHO B r/71aBHOM

MEH!0, NOC/e Yero HaxaTtb KHOMKy “Tect”.

Kapra cobuirui 2022-10-20 14:18

5.5 dB/div

12 0Km/div

CoxpaHuThb

PucyHoK 9 - 3anyck nsmepeHusa pepaekTomeTpa
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Kapra cobBLiTui 2021-12-01 14:43 |
Az 0.00m
0.00dB

B: 0.00m
0.00dB OcCTaHOBMTL

5.5 dB/div

0.2Km/div

CoxpaHutb

TecTupoBaHue...

PucyHok 10 - Mpouecc namepenHus

5.4 AHanu3s cobbiTUiN HA NUHUMN

Nocne nposegeHWA TeCTUPOBAHMA JIMHUM  NOCMOTPETb M MPOaHaAN3NPOBATb

pednektorpammy MOXKHO Kak B okHe “OTDR” , TaK U B OKHe “KapTta cobbitnit”

WS B oKkHe “KapTa coBbiTuit” 6yaeT oTobpaxeHa pedieKTorpaMmma ¢ AOMONHNUTEbHOM
rpadpuyeckon uHboOpmaumelrr o TMNax CcobbITUA Ha AMHUKM (B TOM YMC/le OMNTUYECKUX
CNAUTTEPOB), a TaKXKe TabnLa Co 3HaUYEHUAMM NOTEPb U OTparkeHusA. Bce cobbiTna KoTopble
BHOCAT 3aTyXaHue B ONTUYECKYIO INHUIO ByayT oToBparkeHbl B CXEMaTUYECKON Anarpammy.
Takumn cobbITUAMM MOTYT BbiTb, HanNpMMmep, CBApHOE COoeAMHEHMEe, CNAUTTEep, Hayano
NMHUW, KOHEL, INHUK, U3TMb 1 T. 4.

BHUMAHME! NapameTpbl aHaiM3a A0KHbI 6biTb YCTaHOB/IEHbI B HAacTPoOMKax “KapTbl

AL

cobbITnin” Nepep, 3anyckom U3mepeHus.
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B okHe “OTDR” 6yner oTvobpaxeHa pednektorpamma 6e3 [0ONONHUTENbHOM
rpadpuyeckon MHGOPMALMU, HO CO 3HAYEHMAMM NOTEPb U OTpa)eHus B Tabavue nop,
pednekTorpammon.

KapTa coBuLmmi 2022-10-20 14:20 Wl
Koney nuHuw: 0.0m A D.t)Dm.
23.79dB

B: 0.00m
23.79dB

10.0Km/div

5.5 dB/div

Macwrab

[NNUTENLHOCTL MMNYNbca: 10us  JINMHa NMHUK: 75 66km  [MoTepW B NUHUK:
K 1 1 1
0.00m 25_92km 50_45km 75_66km

v v
25.92km 24_53km 25_21km Coxpanuts

Tun | OAnuua ‘Ceruem Motepu | O6uw.noT |KpyTuaua |OTpaxeqHue

(km) (km) (dB) (dB) (dBfkm) (dB)
25923 25923 0.553 5.216 0.179 -

50.450 24.527 1.384 10.964 0.178 -50.66
75.663 25213 15.565 0.181 -30.09

PucyHok 11 - PedneKktorpamma ¢ guarpaMmmon cobbiTni

6. Uameputenb MOLLHOCTHN

Ontnyecknn  pednektometrp SNR-OTDR  oOcHalweH uM3MepuTesieM  ONTUYECKOM
MOLLHOCTU. C ero NOMOLLbIO MOXHO NMPOU3BOANTb M3MEPEHUA OTHOCUTE/IbHLIX MOTEPb B
ONTUYECKUX BOJIOKHAX, @ TaKKe MOLLHOCTb ONTUYECKOro CUTHana.

Ona nposefeHUs M3MepeHU HeoOXOAMMO MOAKAYUTL ONTUYECKYHD JIMHWUIO K
pazbemy FC/UPC nameputena mMowHoCcTU. Jpyroi KoHel, IMHUK A0MKeH BbiTb COeANHEH C
WMCTOYHMKOM ONTUYECKOro M3yyYeHUA (419 NPOBEPKM KOPOTKUX IMHUIA Ha HannumMe noTepb
MOHO WCNO/Ib30BaTb BCTPOEHHbIN MCTOYHUMK ONTUYECKOro M3nydeHua SLS, onucaHue B
pasgene “UsmepeHue notepw”). MNocne BbibOpa AAMHbI BOJIHbI Ha KOTopon byaer
NPOU3BOANTLCA U3MEPEHME U BKIOYEHUA UCTOYHMKA, M3MEPUTE/Ib MOKaXKeT 3aTyxaHue B
NINHUN.

N3mepuTtens paboTtaeT Ha anmMHax BoaH 850/1310/1490/1550/1625/1650 Hm.

TEXHUYECKWUI NACMOPT | 24
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Ona pa6OTbI C nameputesniem MOLWHOCTU HeO6XO,£I,MMO HaXaTb Ha MKOHKY nnun

F2
Ha KHOMKY B rMaBHOM MEHIO.

HMaMmepuTens MOULHOCTH 2021-12-01 14:40

Buibop AnNUHBLL
BOMNHLI

&OPM'IEE/Dnm Ref: 0dBm

<-70 dBm

CnpaBoYHLie
Marepuans

PucyHok 12 - Usmeputenb ontuyeckoi mowHoctn OPM

Mocne 3aBeplweHna paboTbl 418 BbIXOZA B [N1aBHOE MeHH Npubopa Heobxognumo
HarKaTb KHOMKY “Bbixo4” Ha aKpaHe.

7. BusyanbHbIX NOKaTop NOBPEXAeHUN

Ontnyecknn  pednektometrp  SNR-OTDR  ocHalleH BM3yasbHbIM  JIOKaTOPOM
NoBpeEXAEHUN.

VFL ncnonb3yetcs ANs KOHTPOAA MOBPeXAeHU U nedeKToB B ONTUYECKOM BOJIOKHE.
[na novcka fedeKkToB UCNONb3YETCA CBEPXAPKOE N3NIyYeHNe B BUAMMOM crnekTpe (650nm —
KpacHbIM LBeT). B pesyabTaTe, mecTa AedeKTOB U MNOBPEXKLEHUIN BO BPEMS TecTa CBETATCS
APKMM KpPacHbIM CBETOM. PeXxum mepuaHua ¢ yactoto moaynaumm 2 Ky obecrneunsaet
BUAMMOCTb KPACHOTO CUTHaNa Aaxe Npu ApKOM OKpYKaloLem cBeTe.
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BuayanbHuA nokatop noegpe 2021-12-01 14:41

HenpepoiEHbIA
pexuM

BLIKMOYMTL

PucyHok 13 - BusyanbHblii oKaTop nospexaeHuin VFL

[na paboTbl ¢ BU3yasnbHbIM AePEKTOCKONOM HEeOBXO4MMO HaxKaTb Ha MKOHKY

NN Ha KHOMKY B rNMaBHOM MeEHIO.

Ona  Toro u4tobbl O6HapyKWUTb AedeKTbl BOJIOKHA Heobxogumo  NOAKAYUTHL
OMNTUYECKYIO NNHMIO K pasbemy FC/UPC BusyanbHoro aedexrockona. fMocsie noaxknoyeHns
MHUK TpebyeTca BbibpaTb AnMbo “HenpepbiBHbIM pexum” mam “2kly”. Mpu Haxkatnu
“HenpepblBHbIN pexknm” BU3yanbHbI aedeKkTockon HayHeT paboTy M ByaeT HenpepbiBHO
M3ny4yaTb CUrHaN C ANMHOW BOAHbI 650 HM, a npu 2Kl HayHeT paboTy B MMMY/AbCHOM
pexxume. Mocne 3aBeplieHns paboTbl HEOBXOAMMO BbIKIOUNTb BU3YasbHbIM AedeKToCcKon
HarKaB KHOMKY “BbIKNHOYUTL” Ha 3KpaHe.

8. NcTOYHMK ONTUYECKOro usny4yeHus

Ontnuecknit pednektometp SNR-OTDR ocHallleH UCTOYHUKOM ONTUYECKOTO U3/yYeHUs.

UCTOYHMK ONTUYECKOro MU3NYyYeHUA CO34aeT B JIMHUMU yCTOVIHVIBbIVI CUTrHan, KOTOprﬁ,
KaK npasuano, MNpPUHUMaEeTCA UImeputTenem OnNTUYECKOM MOLLHOCTU. Ha oOcHoBaHuM
ConocCTtaB/ieHNA AaHHbIX 0b YpOBHE U3Ny4eHUnA, Nosy4eHHbIX nameputenem MOLHOCTU U
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nepeaaHHbIX UCTOYHUKOM OMTUYECKOrO W3/YYEeHWA AOEeNaloTcA 3aKAYEHUA O BeNnYUHe
3aTyXaHWA ONTUYECKOro CUrHaa B JIMHUM.

Moaynauma curHana Ha anmvHax BonH 1310 n 1550 HmM BO3MOXKHA B HEMPEpPbIBHOM U
UMMYNbCHOM (2KIL) pexxmnmax.

[na paboTbl C UCTOYHUKOM OMNTUYECKOTO U3/IYHEHUSA HEOOXOOMMO HaXKaTb HA MKOHKY

B rNMaBHOM MEHIO.

McTouHuk onTudeckoro wam 2021-12-01 14:42

B LK MOYHTE

BwGop gnuHL
BOMHBI

MepexnoYeHne
4acToTHl

He HanpaenamTe
MCTOMHMK M2MYyuYeHUA
B rnazal

PucyHoK 14 - UCTOYHMK onTu4ecKkoro nsnyyeHma OLS

Mocne 3aBepweHns pPaboTbl HEOBXOAMMO BbIK/AUUTL  UCTOYHMK  OMNTUYECKOTO
M3NYYEHUA HAXKaB KHOMKY “BbIKNOYMTL” Ha 3KpaHe.

9. UsmepeHue notepb

NCTOYHUK ONTUYECKOro WU3/y4EeHUA U U3MEpUTENb MOLLHOCTM, KOTOPbIMW OCHaLleH
SNR-OTDR, moryT paboTaTb B nape gas onpeaeneHua MOLHOCTM ONTUYECKOro CUrHana v
3aTyXaHWA B IMHUU. [INA 3TOro OANH KOHEL, IMHUW NOAKAYAETCA K UCTOYHUKY U3/YYEHUA C
pazbemom FC/UPC, a Apyroi KoHel, K U3MepuUTeNto MOLLIHOCTH, TaKKe ¢ pasbemom FC/UPC.
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Ona nposeneHUA M3MepEHMﬁ C UCNONIb30BaHNEM BCTPOEHHbIX UCTOYHUKA ONTUYECKOro

(e}l

Loss Testing

U3/Ily4YeHMA U U3MEPUTENA MOLLHOCTM HEOBXOAMMO HaXKaTb Ha MKOHKY
MEHI0.

Ona cmeHbl AAMHBI BOMHbI HEOBXOAMMO HaxKaTb “Bblbop A/MHbI BO/HbLIY W nocne
HaxkaTb “Hauatb” [ns BK/AOYEHWUA MUCTOYHWMKA OMNTUYECKOro u3nyyeHus. [ns cHATUA
OMOPHOrO YPOBHA MOLLHOCTY HEOBXOAMMO COEAMHWUTHL C MOMOLLLIO MAaTYKOPAA MCTOYHMK
U3NlyY4EHUA U U3MEPUTENb MOLLHOCTM, nocne 4yero Tpebyetcsa HaxaTb “Honb”. KoHel,
naTykopaa, KOTopblit 6bl NOAKAOYEH K U3MEPUTENIO MOLLHOCTU, COEANHAETCA C KOHLLOM
nccnenyemomn ONTUHECKOW NNHWUW. [pyroi KOHel, JIMHUM MOAKAYAETCA K U3MEepUTeNto
ONTUYECKOW MOLLHOCTM M MPOU3BOAMTCA NMOBTOPHOE M3MepeHWe, MocAe Yero Ha dKpaHe
6yayT oTobparkeHbl NOTEPU B IMHUM N ONTUYECKAA MOLLHOCTD.

B rMaBHOM

MamepeHue NoTepb 2021-12-01 14:43

BuiBop AnuHb
BONHLI

& LS 1310nm
marepuant
AOF,ﬂl“'fﬂZJ[an Ref: pdBm

<-70 dB

CnpagovyHLE

PucyHok 15 - amepeHne notepb B ONTUYECKON NIMHUMU

Mocne 3aBepweHnsa paboTbl HEOBXOAMMO BbIK/AOUYUTL MUCTOYHMK  OMTUYECKOro
U3YYEHUA HaXKaB KHOMKY “BbIKOYMUTL” B NPaBOi BEPXHEKN YacTu 3KpaHa.
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10. CucrteMHble HACTPONKN N OOHOBNEHUA

N3meHeHMe cUCTeMHbIX HaACTpoeK (TaKMX KaK, Hanpumep, A3blK, APKOCTb 3KpPaHa UAu

o F5
faTta u Bpems) HeobXo04MMO NepenTh B OKHO HacTpoek , WIW HaKaTb KHOI'IKy. Ha

rNaBHOM 3KpaHe.

CHCTEMHbIe HAC TPOAKMW 2021-12-01 14:44

BuiGop A3bika Buiiop A3LKa
CucrtemHas

@ Engiish uHdopMaLns
HproCTh 3KpaHe =

. Espanol
ABTOMATHYECKOE BbiK OYEHHE

O Pycckwi

. Frangais

® =0

HacTpoiku gaTsl

HacTpoiku BpeMeHn . Portugués

@ 1italiano
@ ZEFy
® oy

PucyHoKk 16 - CucTeMHble HAaCTPOMKK

OnucaHue napameTpoB:

“Bblbop A3bIKa” - BbIOOP s3blKa MHTepdENCa.

“ApKocTb 3KpaHa” - yCTaHOBKA SIPKOCTU 3KpaHa.

“ABTOMaTUYECKOE BbIK/OYEHME” - YCTAaHOBKA BPEMEHM OTK/IIOYEHWUA 3KpaHa nocne
6espencreus.

“HacTpoiikun gatbl” - ycTaHOBKa AaTbl.

“HacTpoiiku BpemeHun” - ycTaHOBKa BPEMEHM.

Mpu HaxKaTUM Ha KHOMKY “CuctemHan MHpopmaumsa” oTKPoeTcs OKHO ¢ MHdopmaumen
O TEeKyLLEeWh BepCUM NPOLLNBKM, CEPUMHBIM HOMEPOM U T.M.
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[Ona ycTtaHoBKM OOHOBNEHMA HEOBXOAMMO NpeaBapUTENbHO CKayaTb ero C camTta
shop.nag.ru v 3arpysuTb B 6a3y AaHHbIX pedaekTomeTpa. Mocne atoro TpebyeTcs HaxaTb Ha
KHOMKY “O6HoBNeHMe”, Torga OTKPOETCA OKHO C MNpeaoXKeHMem YCTaHOBWUTb HOBOE

obHoBEeHME.
EKATEPUHBYPI

Odwuc npogarxk 620110 yn.KpacHonecba 12a,
TL, «KpacHonecbe», 4-1 3Tax

TenedoH: +7(343) 379-98-38,

+7(343) 328-05-16

Bpemsa pab6otbi: nH-nT, 8:30-17:30

e-mail: sales@nag.ru

Cknaa: 620024, yn.HoBuHCKasA 12,
TenedoH: +7(343) 379-98-38,
+7(343) 328-05-16

Bpema paboTbi: nH-nT, 8:30-17:30

MOCKBA

Odwuc npogarxk 107023, r. Mocksa,
CeméHoBcKas niowap, 1a,

bL, CokonmHan ropa, 13 atax

(M. CeMéHoBCKas)

TenedoH: +7(495) 741-93-86,
+7(495) 950-57-11

BpeMsa pa6oTbl: nH-nT, 9:00-18:00
e-mail: msk@nag.ru

Cknag 105082, r. Mocksa,

yn. bonbwas MoyTtoBas, 4. 36 cTp. 9
TenedoH: +7(495) 741-93-86,
+7(495) 950-57-11

BpeMsa pa6oTbl: nH-nT, 9:00-18:00
e-mail: msk@nag.ru

MOCKOBCKAf1 OB/JIACTb

OTBeTCTBEHHOE XpaHeHUe «/lenosble JINHUM»

Cknag: 140150, PaMeHCKuM p-H,

noc. bbikoBo, yn. BepxHas, a. 18/1, kopn. J1

Bpema pa6oTbi: nH-nT, 9:00- 18:00

3aKa3aTb NpoMycK A1A NoceleHna cknaga
MOXHO Mo TenedoHy +7(985) 278-35-47

Ans 3aKkasa 060py0BaHUA o6paLiaiTech

B Nt060M M3 HalMX 0PUCOB.

11. KOoHTaKTbI

g SNR

POCTOB-HA-/OHY

Oduc npogaxk 344082,

yn. beperoBas, 8, od. 409
TenedoH: +7(863) 270-45-21
Bpemsa paboTbl: nH-nT, 9:00-18:00
(6e3 nepepbIBOB)

e-mail: rostov@nag.ru

Cknap 344092,

np-T BopowwunoBckui, 2, oduc 208r
Bpema paboTbl: nH-nT, 9:00-18:00
(O6ea c 13:00 go 14:00)

e-mail: rostov@nag.ru

CAHKT-NETEPBYPI

Oduc npogaxk 194100,

yn. JutoBcKas, 10, od. 2204
TenedoH: +7(812) 900-14-74
Bpems pa6oTbl: nH-nT, 9:00-18:00
e-mail: spb@nag.ru

Cknag 194100, yn. /iutoBckasn, 10, od. 1408

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

e-mail: spb@nag.ru

HOBOCHBUPCK

Oduc npogax/Cknag 630112, yn. lNorons, 51
TenedoH: +7(383) 251-0-256,

+7(383) 375-32-90

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

e-mail: nsk@nag.ru
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