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HA3ZHAYEHHME

OTDR VISA onTtuueckuii peduiekromerp Ha Be AMuHbI BOJAHBI 1310 1 1550 HM.
B Bujie 10nm0JHUTEIBHOM ONIIUM YCTAaHABIUBAIOTCS:
U3MEPUTEINb ONTUYECKON MOIITHOCTH M3Iy4eHHs ¢ JunHaMu BosH 1310/ 1550 awm;

Ja3epHbI MCTOYHUK M3JIyYEHHS HA JJIMHY BOJHBI 650 HM JUIsl BU3YyaJIbHOTO ONPEEIICHUs
HOBPEXJICHUS ONTHYECKOro BojiokHa (OB).

Cepruduxar 06 yrBepxkaenun tuna cpeacts usmepennit RU.C.37.003.A Ne 42479.
Ne I'ocpeectpa PO 46680-11.
[Tpubop mo3BosieT:
e Omnpenenary pacnpenenenre norepb BAoabs BOJIC, BBIABIATh AePEKTHBIE YIACTKU WU
3JIEMEHTHI INHUU CBSI3U.

e OmnpenensiTh TOUHOE PACIONOKEHHE OOPHIBOB WK AedekTHhIX yyacTkoB BOJIC.

L4 OLIGHI/IBaTB TIOJIHBIC TIOTCPU B BOJIOKOHHO-OIITUYECKOM JIMHUU CBSI3H IIpu MPpUCMKCE JIMHUU
" NEPpUOANYCCKOM TECTUPOBAHUH.

L4 I/I3Mep$ITL CpeaAHUC TIOTCPU OITHUYCCKOI'O BOJIOKHA Ha KaTylKaX, PaBHOMCPHOCTb
pacupeCacsiCHUA MOTCPb B BOJIOKHC W BBIABJIATL HAJIUYHUC JIOKAJBbHBIX IIG(I)GKTOB npu
IMPOU3BOACTBE BOJIOKHA.

L4 I/I3Mep$ITL NOTCPU B MCXAHUYCCKUX U B CBAPHBIX COCANHCHUAX.

e OOHapyXHBaTh IMOCTETIEHHOE MWJIM BHE3aIHOE YXYyJALIEHHE KauecTBa BOJIOKHA ITyTeM
CpaBHEHHUSI €T0 XapaKTEPUCTUKHU C pe3yJIbTaTaMu 0oJiee paHHUX H3MEPEHHIA.

L OHpe,I[eJ'IHTI) HaJIM4Ynue€ «aKTUBHOI'O»» BOJIOKHA.

e [IpoBoauTH M3MEPEHUS CPEIHEH ONTHYECKON MOIIHOCTH (B equHuax abm m MBT) mpu
paboTe ¢ BHETHUM HCTOYHUKOM JIa3€PHOTO U3Iy4yeHus Ha JuuHax BodH 1310 u 1550 Hm.

e CoxpaHATh B HHEPrOHE3aBUCUMOI namsTu pe3yIbTaThI U3MEpEeHui
(pediekToMeTpUUECKHX U U3MEPEHUN MOIIHOCTH) C BO3MOXKHOCTBIO MX TIPOCMOTpa WIIN
MOCJIEYIOLIEH IIepeNadn Ha IIEPCOHAIBHBIN KOMIIBIOTED.

Ob6nacte npumenenus npudopa OTDR VISA — npou3BoacTBO BOJOKHA U ONTHYECKOTO KaOes,

CTPOUTETHCTBO BOJOKOHHO-onTHYeckux JuHuM cBsizu (BOJIC), auarnoctuka m o6cimyXHUBaHUE
COCTOAHHUA BOJIOKOH, KaGeneﬁ U BOJIOKOHHO-OIITHYECKUX JINHUI CBA3H.

YCJIOBHUSA DOKCIUVIYATAIIMN

. Temmneparypa okpy:xarorero Bozayxa ot mioc 5°C no mmoc 50°C;
. OTHOCHTENbHAS BIAXKHOCTh Bo3tyXa He 6omee 90% npu 25°C;
) AtMmocdepHoe napnenue ot 86 no 106,7 klla.



KOMILJIEKT IIOCTABKH

Ne HaumenoBanmue KoJ-Bo ITpumeyanue
1 [Ipudop OTDR VISA 1
2 CereBoii aanrep 1
3 Kabeins ontridyecknii coe TMHUTEIBHBIH 1
0JIHOMOJIOBBIH ¢ pazbeMamu FC
4 USB-kabens 1 st cBsizu ¢ [IK
5 PyKOBOJCTBO 1O KCIUTyaTalluH 1
6 KommnaxkT-auck ¢ mporpaMMHbIM 1
o0ecrieyeHreM
7 CyMKa 171 IEpeHOCKHU 1
8 AKKYyMYTSITOP 4 Ni-MH, AA

Ilpumeuanue: TO  3aKazy NOTPEOUTENs  pPeIEKTOMETP  MOXKET  KOMIUICKTOBATHCS
JIONIOJIHUTENbHBIMM ~ alanTepaMH  JUIsl TOAKIIOUEHHs] BOJOKOHHO-ONTHYECKOro Kabens c
COCIMHUTENIAIMU Pa3IMYHbIX TUNOB. Koln4yecTBO aganTepoB U MX THUIIBI CIEAYET YKa3blBaTh MpU
3aKase.

TEXHUYECKHUE XAPAKTEPUCTUKH

O0mue
[Iuranue 4 akkymynstopa Ni-MH, tTun AA
3apsHOE YCTPOMCTBO BceTrpoennoe, yepes aganrtep oT CETH
HanpspbkeHueM ~220B, yactoroit 50-60 I'm.
Bpewms pabotsl or AKB HE MeHee 6 4acoB
Hucnnen 320 x 240 BeicokokoHTpacTHBIN KK
Tun onTrYecKoro pazbema FC
Tumn BooxkHa OnnomonioBoe (SM)
[TamsTh 128 usmepenuit
Css3b ¢ [IK USB
["aGaputsl, MM 120 x 230 x 40
Bec, kr 1,0




Pedaexkromerp

I[J'II/IHa BOJIHBI OIITUYCCKOT'O U3IYYCHUS Ha BbIXOAC

pediekToMeTpa, HM 1310£20/1550 £ 20
Junammuecknii quana3on juist 1310/1550 am, nb He MeHee 32/30

MepTBas 30Ha 10 3aTyXaHHIO HE OoJiee, M 6

MepTBas 30Ha 110 COOBITHIO He OoJiee, M 2

Jlnana3oHbl U3MEPSAEMbIX PACCTOSHUM, KM 1.5; 3;5; 10; 20; 40; 80; 160;
JmuTenbHOCTh UMITYJIbCA, HC 4,10, 30, 100, 300, 1000, 2000,

5000, 10000, 20000

Pazpemenne (dL), M jy1st tuama3ona:

1,5 km | 0.4
3,0 km | 0.8
5,0 km | 1.3
10 km | 2.5
20 kM |5

40 kM | 10
80 xm | 20
160 km | 40

An -
TorpemnocTs m3vMeperns pacctostus (AL), M AL =+(dl+2*dL+Lx—+5x107 x L) |
n

rie:
dl =03m, dL - paspemenue, L qmuma OB, N _nokasarens npenomieHus,

An — morpemsocTs, ¢ KOTOPOi H3BECTEH TOKA3aTeh MPETOMIICHHS Juis u3Mepsemoro OB.

E3
HN3MepuTeb ONTHYECKOH MOIITHOCTH

EnuHunipl n3smMepeHus nbwm, MBT, 1b

I[I/IaHaSOH HU3MCPCHUS ONTUYECKON MOIIHOCTHU

+ .
oTHocuTepHO 1 MBT or + 10 no -70 nbm

[Ipenensl 4OMyCTUMOrO 3HAYEHHS HOTPEIIHOCTH
WU3MEPEHHUS CPEAHEN ONTUYECKON MOIIIHOCTH Ha JJIMHAX

BOJIH KanuoOpoBku 1310, 1550 M B paboyem nuanazoHe He Ooiee £0,5 1b
MOII{HOCTH
Pazpemenne mkasnbl He menee 0, 1 1b

W3mepurens obecrneynBaeT CBOM MapaMeTphbl NPU HENPEPHIBHOM ONTHYECKOM HM3JIy4YE€HUH U MPU
ONTUYECKOM H3ITyYE€HUHU, MOAYIMPOBAaHHOM 4acToToi He Hke 200420 ' cpenHell CKBa)KHOCTBIO
He Ooee 3.

*
VFL (JIazepHblil HCTOYHUK M3JIY4YCHHS JJIs1 BU3YaJIbHOI0 onpeneseHust noppesxxaenus OB )

JImuHa BOJIHBI BUAMMOTO WU3JTYUYEHHUS 650 aMm

E3
Moutnocts 2 MBr (30 MBT )
Pexxum paGoThl BBIKJI., BKI., 5 I'11

*ﬂOI’lOJZHMmeﬂbHa}Z onyust — onpedeﬂﬂemc;z npu zakase.




KOHCTPYKIMUSA IPUBOPA

KoHCTpyKkTHBHO 1pHOOp BBIOJNHEH B
YAApOIIPOYHOM METAJUIMYECKOM KOpITyCe.

Ha uumeBoii mnaHenmu  pacrojioXeHbI
KHONIKA  yOpaBIEHUS,  BBICOKO-KOHTPACTHBIN
KUJIKOKpUCTAJUTMUECKUM  gucruiet  (2) ¢
MOJICBETKOM W  HMHOUKATOp MHTaHUs/3apsana
aKKyMYyJISTOpOB (8). @

Bepxusis manens pazpemMoB (1) U HIKHAA \

HaHenb  akKymyistopHoro — orceka  (11) @
W3TOTOBJICHBI U3 YAAPOIPOYHOro [UIACTHKA.

KHonku ynpasieHnus

nUuTaHve

BKJTIOUCHUE / BBIKITIOUEHUE pudopa (9)

I F1 I F2 Il F3 II Fa4 I «ropstaney KHOMKH (3): GyHKIMOHATBHOE Ha3HAYCHHE
OIpeNieNsIeTCsl PeXUMOM paboThI

Esc BBIXOJ U3 peXHMMa UM OTMEHA TEKYIIETo aAencTBus (4)
namMAaTb
I m COXpaHEHME U MPOCMOTP Pe3yIbTaToB U3MepeHuii (7)
HacTpoAKK
l f HACTpOMKa JOTOTHUTEIIBHBIX TapaMeTpoB (6)
aKpaH
W3MEHEHUE KOHTPACTHOCTH U MOACBETKH dkpana (10)

HABUTAIIMOHHBIC KHOMIKHU (5): «BJIEBO», «BIPABO», «BBEPXY,
«BHU3Y, «Ok» - moaTBepxKACHNE




Bepxuss na"enb pa3beMoB

Ha manenu Pa3bEMOB PACIIOJIOKCHBI:

1 — posetka tuna FC s noakmouenus OB npu ncnons3oBannu PyHKITUN peIIeKTOMETPA,
2 — pozerka tuna FC qisa noakmouenuss OB npu n3MepeHuu MOITHOCTH,

3 — poserka tuma FC mna moxpkmodenuss OB mpuw ucmosib3oBaHWW (PYHKIIMH JIA3€PHOTO
WCTOYHUKA U3ITyUEHUS JJIs1 BU3YaIbHOTO OTPEICIICHUS TTOBPEKICHHUS.

Bce onTtrueckue po3eTku CHaOKeHbI 3aIIUTHBIMU KOJITauKaMH.
4 - pazpem mini USB, npenHa3zHadyeH IJis CBS3U C KOMITBIOTEPOM.

5 - pazbeM I NOAKITIOUECHUS 3apsIAHO-IUTAIOIET0 yCTPOMCTBRA.

[Tpu pabote ¢ MpUOOPOM TIIATETHHO CICAWTE 32 YHCTOTOW ONTHYECKHX PO3ETOK.
He wucnonm3yiiTe HecTaHAApTHBIE COCIUHUTEIIM W HAKOHEYHUKUA C TIUIOXO
obpabotanHbIMH TopiiamMu. Cpasy IOCie UCTIOIb30BaHMs 3aKPhIBAUTE ONTHYECKHE
PO3ETKH 3alIUTHBIMU KOJIMAYKaMHU.




IIanens ¢ 0aTapeiiHBIM 0TCEKOM

Ha  HmxHEll  TOpueBOM  maHenu
pacroyioxkeH OaTtapeiiHbiii otcek. s
3aMEeHbl AKKYMYJIATOPOB Ha)XKMHUTE Ha

3aIEKU-(PUKCATOPBI 1o
HATPABJICHUIO CTPEJIOK M BBITAIUTE
OarapeitHbIit OTCEK. 3ameHHTe
aKKyMYJISITODBI, cobmonas

MOJIIPHOCTh, U BCTaBbTE OaTapeHbIN
OTCEK B HCXOJHOE IOJIOKEHHUE.

HaxaTb

Buumanue! HenpaBuiibHas MNOJNSAPHOCTh BKJIIOYEHHSI aKKyMYJISITOPOB
MOYKET MPHUBECTH K MOBPEKACHUIO TIPHOODPA.

MEPBI BE3OITACHOCTH

Urto0b1 n30eXaTh MOBPEKACHHUS T71a3, HE CMOTPUTE MPSMO B BBIXOAHOH ITOPT IMpUOODpA.

He npumensiite ontuueckue mpuOOpbl THIA MUKPOCKOMNA, YBEIMYUTEIbHBIX JMH3 U T.J. NPH
pabote ¢ BomokHOM. [Ipn MCTIOIB30BAHNY ATHX MPHUOOPOB JIyd BHICOKOH MHTEHCUBHOCTH MOYKET
c(hOKyCUpOBaThCs Ha CETYATKE IJ1a3a, YTO MPUBEAET K MOBPEKACHUIO Ti1a3a.

[Ipu pabore mOIB3yHTECh TOJNBKO OJOKOM THTaHUS, BXOJSIIIAM B KOMIUICKT ITOCTAaBKH.
Hcnonp3oBaHue apyroro 6J0Ka MUTAHUS MOXKET MPUBECTU K MOBPEXKIECHUIO IPUOOpa U CO31aTh
MI0’KAPOONACHY IO CUTYALMIO.

[Ipyu ucnonb30BaHUKM ONMTHYECKOTO 000PYIOBaHUS MPUACPKUBANTECH CIIEUATBHBIX MEp yXo/a
3a ONTHYECKUMU MOBEPXHOCTSAMU. [ToBpexkAeHHBIC WM 3arPsI3HEHHBIC ONTUYECKUE KOHHEKTOPBI
MOTYT CUJIBHO BJIHSTH Ha paboTy oOopyaoBanus. OueHb BaXKHO HA/EBATh 3aIUTHBIC KOJMAYKU
Ha aJanTepsl B TO BpeMs, KOTia 000pyI0BaHUE HE HCIIOIB3YETCH.



IHOAI'OTOBKA K PABOTE U BKJIIOYEHHUE ITPUBOPA

[IpoBeaure BHemHUI 0cMOTp nprbopa. YOeauTech B OTCYTCTBUM MEXaHUYECKUX MOBPEXKICHUM
KOpIlyca M 3JEMEHTOB, PACIOJIOKEHHBIX Ha JIMLEeBOM maHenu. Eciam mpubop xpaHuics npu
NOBBILICHHOMN BJIAYKHOCTU WUJIM B YCJIIOBUSAX HU3KUX TEMIIEpPATyp, IPOCYILIUTE €r0 B TeueHue 24 4
B HOpPMaJIbHBIX YCIOBHUSX.

nMTaHWwe

1
Bruttounte mpubop KHOMKOM «muTaHue». Ecin mpubop MCIpaBeH U aKKyMYJSITOPHI
3apsKEHBI, TO HA 3KpaHe MOSBUTHCS 3aCTaBKa!

000 "Ceasbnpubop”

www.svpribor.ru

OTDR VISA

Homep: 02302
Bepcua: 1.03
Mogyns: M1

I[J'IH 3allUThI OT cnyqaﬁﬂoro BKJIFOUCHU, ITOCJIC ITOABJICHUS 3aCTaBKHU HCO6XO}II/IMO B TEUCHUE 3-
X CCKYH/ HaKaTb KHOIIKY «Ok», MNOoATBEPIKAAA BKIIFOUCHUC.

HpI/I IICPpBOM BKIIIOYCHUU an60pa HIIKW TI0CJIC MIMTCIIBHOIO XpaHCHUA MOXCET BO3HUKHYTH
H606XOI[I/IMOCTB B 3apsAAKEC aKKyMYJISITOPOB. HCHOHB3YﬁTC JJIA OTOIrO 0JI0K IIUTaHuA, BXOI[SIH.[PIIZ
B KOMIIJICKT.

| § oTD

g Rgay ‘ Bo  Pasbem ans
1 NogkKnKYeHuA
Bnoka nuTaHuA

33.135{,[[ MOKHO OCYIICCTBJIAITh KaK HAa BKIIFOYCHHOM, TdK U HAa BBIKIIFOYCHHOM HpI/I60pe.

[Ipomecc 3apsina MHANIMPYETCS MUTAHHEM CBETOJMOJIHOTO MHAMKATOPA (8) Ha JIMIIEBOU MaHETH
npubopa. 3aBepIIeHUIO0 3apsAla COOTBETCTBYET TIOCTOSIHHOE CBEUEHUE CBETOJIHMOJHOTO
uHauKaropa (8).

HoBble akkyMymsITOpbl XapakTepU3YIOTCS OOJBIIMM TEXHOJIOTHUECKUM
pasbpocom mapameTpoB. BbIpaBHMBaHME HMX  XapaKTEPUCTUK U
JOCTH>)KEHHE MAaKCUMAaJIbHOM €MKOCTH MPOMCXOAUT mocie 6-10 muxioB
MOJTHOTO 3apsia-pa3psiga. B mepBeIX 1MUKIax BpeMsi aBTOHOMHOW paboThI
MOJKET OTJIMYATHCS OT 3asIBJICHHOTO.

JlomyckaeTcsi HMCIOJNb30BaHUE BHEIIHETO 3apsJHOrO YCTPOHCTBA, CEPTU(MUIMPOBAHHOTO H
PEKOMEHIOBAaHHOT'O IIPOU3BOIUTEIEM JAaHHOTO THUIIA AKKYMYJIATOPOB.

9



I''TABHOE MEHIO ITPUBOPA

ITocne BkIrOUEHUS an6opa IOABJIACTCA I'NITaBHOC MCHIO.

YpoBeHb 3apsaa akkymynaTopa

v
(I

Pednexkromerp A
U3mepuTenb MOLHOCTHU

VFL: Bbikn.
ABTOBbIK/:BbIK/.
A3bik: <RU» A 4

[MepemenieHne MexIy MyHKTaMH MEHIO OCYIICCTBIISICTCS KHONMKaMu “4” u “¥”. BpiOop
HE00X0IMMOro pexkuma padoThl (IIyHKTa MEHIO) - KHOIKOH «Ok».

«PedaekTomeTp» - pabora npubopa B pexKiUMe OITHIECKOTO pedekToMeTpa

«A3MepuTes b MOINHOCTH» - pabora mpubopa B pPEKHUME H3MEPEHUS MOUIHOCTH
ONTHYCCKOI'0O U3JTYy4YCHHUH.

«Ynpasiaenue ¢ IIK » - ynanennoe ynpasienne npubopom ¢ MepCOHATLHOIO KOMIIBIOTEpA
no USB. Ilpu naxkatun kHomku «OK» mpubop mepexoauT B peKUM YIAICHHOTO YIPABICHHS C
nomomsio [IK. Jlnst ocymecTtBieHust manHoro pexuma paborsl Ha [IK nmomxHO OBITH
ycTaHoByeHO npuiiokenre VisaViewer X-Pro, moctasisieMoe B KOMIUIEKTE C PEPICKTOMETPOM.

«VFL» (ommuust) - BKIIOYAaeT ja3epHbI MCTOYHUK BUAUMOIO H3JIyYEHHs JUIA BHU3YyaU3aI[MN
MecTa noBpexaeHus. Knonkoi «Ok» ero Mo HO BKJIIOUUTH B HEIPEPHIBHOM pexUME — « BKJLY,
yJIbCUpYIoLEM — «S ') UiIu BBIKIIOUYUTD — « BBIKJILY.
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Pasbem ana OB npw BU3ayanu3auun MecTa NoBpexOeHuA

Buumanne! He nogkmouaiite OB x mpubopy, He yOSAUBIIMCH B YUCTOTE
HAaKOHEYHUKAa. OJTO MOXET NPHUBECTH K IOBPEKICHUIO pazbeMa WIU
HEMPaBUJILHBIM pe3ysbTaTaM. Y OeIUTeCh B TOM, YTO KJIIOU HA aJanTepe
II0I1aJI B IPOPE3b pa3zbeMa.

«ABTOBBIKJD» - aKTUBHPYET PEXHUM dHeprocOepexenus KHonkoi «Ok». Eciu OH BKIIOYEH
(«Bka.»y) u B Teyennn 10 MUHYT He OBUIO HaXXaTWH KIABUII MPHOOP BBIKIIOYAETCS. ITO
MO3BOJISIET 3HAYUTENIBHO YBEJIMYUTh BpeMsl PaOOThI OT BCTPOCHHBIX aKKyMYJISATOPOB.

«S3BIK» - 103BOJIAET MIEPEBECTH yIIPABIICHUE IPUOOPOM Ha aHTTIMACKHUI S3bIK H HA00OPOT.

PE®JIEKTOMETP

IIpunuun padorsl npudopa

Umnynscubiii  ontuueckuit  pediekromerp OTDR (Optical Time Domain Reflectometer)
paboTaeT aHAJOTWYHO pajapy: B HCCIEIYyEMYIO JIMHHUIO MOCHUIACTCS 30HAMPYIOMIUI HMITYJIbC
CBETa M H3MEpSeTCSd MOIIHOCTh M BpEMs 3ala3[bIBaHUs CBETOBOTO IOTOKA, BEPHYBLIETOCS
obpatHO B peduiektomerp. [IpuumHBI «BO3BpaTa» CcBeTa - OTPAXEHHE OT KPYMHBIX
HEOJHOPOJHOCTEl M peneeBckoe paccesHue. OCHOBHOE pasziIMyMe MEXIY OTPaKCHUEM U
pENeeBCKUM pPAcCesHHEM B TOM, 4YTO OTpPaKCHHE — JIOKAJIbHOE SBJICHUE, a DPACCESIHUE —
pacIpeieIeHHOE.

PaccesHue cBeta mpouCXOOUT Ha (UIYKTyalMsX MMOKaszaTess MpeJoMJICHUS! KBaplLEBOIO CTEKJa,
3aCTBIBIIMX IPH BBITSDKKE BOJIOKHA. Pa3mep 3TUX HEOJHOPOAHOCTEN (PeeeBCKUX LIEHTPOB) Mall
10 CPaBHEHUIO C JUIMHOW BOJIHBI M CBET Ha HUX PAaCCEUBACTCS BO BCE CTOPOHBI, B TOM YHCIE U
Ha3aja. PeneeBckue WEHTpBl pacnpeneseHbl OJHOPOJHO BJOJb BOJOKHA. AHAIN3UPYS
paccesHHOE  WM3IyYeHHWe, MOXXHO  OOHapyXHWTb  HeOTpakaiomme  (MOTJIONIAIOIINE)
HEOJHOPOJAHOCTH B BOJIOKHE, W3MEPUTh BEJIMYMHY 3aTyXaHHMs BOJIOKHAa. Takue JaHHbIE
HEBO3MOXXHO TIOJIyYUTh, PETUCTPUPYS TOJIBKO OTPAXEHHOE (a HE PACCESTHHOE) H3IIydeHHeE.
OTHOCHTENBbHAS MOILITHOCTh CBETA, paccenBaeMast Hazall, OueHb Maja.

OtpakeHne HaOMIONACTCA B PA3bEMHBIX COCAMHEHMAX, MECTaX COEAMHEHMS BOJIOKOH Pa3HOTO
THUIA, IPU HAJIUYUHU U3JIOMOB, TPEIIMH, CKOJIOB U APYTUX Ae()EKTOB, KPYIHBIX [0 CPABHEHUIO C
JUIMHOW CBETOBOM BOJNHBI. OTpakeHHass MOIHOCTh CBETa OOBIYHO 3HAYUTENbHA W JAaHHBIC
NeQeKTHl JIErko 0OHapy KUBAIOTCS.
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3Has BpEMs 3ala3ibIBaHUsA { CBETOBOI'O IIOTOKAa M MOKAa3aTEIb MMPEIOMIICHUS N OITHUYCCKOI'O
BOJIOKHA, JICTKO pacCuUUuTaTh paCCTOAHUC!

B Cxt
2n

X

rae C — CKOpOCTh CBETa B BAKYyyMe.

MOIIHOCTh CBETOBOTO TIOTOKA PAacCEMBAEMOT0 Ha3ajJ OYCHb MalieHbKas, MOATOMY OJHA W3
OCHOBHBIX Mpo0ieM pediaekTomeTpa - mryMbl. Jist 60pbObl ¢ HUMH HCTOJB3YIOT MHOTOKPAaTHOE
ycpennenune pediekrorpamm. Uem Oomblee KOJIMYECTBO PEICKTOTPAMM YCPEIHSETCS, TeM
BBIIIIE TIOJTYYaeTCsl COOTHOIIEHUE CHTHAJ/IIyM — OoJjiee MUPOKUN JUHaMU4eckuid nuamazoH. C
JIPYTO#l CTOPOHBI, caM TIpoliecc u3MepeHust Tpedyer 6onbiiero Bpemern. 00 3Toit 0COOCHHOCTH
CJIeZlyeT IIOMHUTH BBIOMpAsi BpeMsi H3MEpEHHUsL.

BxonHoOW KOHHEKTOp

0.0 ‘Zr
] KOHeLl BONOKHa
-| TpewnHa /
%} £10.0
s
=
Q
(o)
- il
g 200 wym
o KOHHEKTOop
s cBapka
Aa
T
o o
m }30.0
(o]
o
b
0 20" 40' 60" 80

PaccTosiHue, kKm

Ha pucynke mnokazana TtunuuHas pedaekrorpamma OTDR. Ilo BepTukambHOW ocu B
JorapupMHUECKOM MaclITade OTKJIAIbIBACTCS ypPOBEHb MOTephb. 1l0 ropu3oHTaNbHONW OCH -
paccTosiHUE 10 TECTUPYEMOI'0 Y4acTKa.

Heomnopoauoctu OB pa3Horo tuna (KOHHEKTOp, CBapKa, TPEUIMHA, U3TH0, ONTHYECKUN pa3beM
U T.JI.) OTOOpaKaroTCsl Ha peIIeKTOTpaMMe MO-CBOEMY, UTO MO3BOJISECT UX JIETKO OTO3HATh.

Otpakaroliye HEOJHOPOJAHOCTH (KOHHEKTOPBI, TPELUHBI, TOPELl BOJIOKHA) MPOSIBIISIFOTCS. B BUJIE
MUKOB. AMIUIUTY/1a MTUKa 3aBUCUT OT KO3 duirenta otpaxeHus: HeogHopoaHoctu. Hlupuna —
OT JUIUTENBHOCTHU 30HIUPYIOIEr0 UMITYJIbCA.

HeoTtpaxkaromue HeoqHOPOAHOCTH (CBapKa, M3rub) oToOpakaroTcs Ha pediekTorpamme B BUJIE
CTYTICHEK.
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Yyactku pedaeKkTorpaMmbl, paciioIoKCHHBIE MEXKy HEOTHOPOIHOCTSAMHU, UMEIOT BUJ MPSMBIX
JIMHUH C TOCTOSSHHBIM HaKJIIOHOM. YTOJI 3TOTO HaKJIOHA Xapakrepusyer 3aTyxanue OB.

Hanpumep, mnuK, NpUXOASIIUICS HAa KOHHEKTOp, OOYCIIOBIEH OTpPaXEHHEM Ha TopLax
COEIMHAEMBIX BOJIOKOH, & BHOCUMBIE Pa3beMOM IOTEPH MPOSBISAIOTCA B BUJE CKAYKA BEJINYUHBI
paccessHHOrO CHUTHasia cpa3y 3a HuUM. bonblas aMIuMTyga HUKa CBUIETENBLCTBYET O HU3KOM
KaueCTBE COCIUHCHHUS.

CBapHble COCIMHEHUS, KaK MPaBUIIO, SBISIOTCS HE OTPAKAIOMIMMH, U HAIWYHE Jaxe CIaboro
IIMKa TOBOPUT O HU3KOM KadecTBe cBapku. OTCYyTCTBHE OTPaKEHUS HA XOPOILIUX CBAPHBIX
COEJIMHEHUSX CBSI3aHO C OTCYTCTBHUEM CKauKa IOKa3aTessl MPEeJOMIIEHUS, T.K. CKOJIOThIE TOPIIbI
BOJIOKOH CIUIABJISIIOTCS APYT € APYroM. XOpOIIYyI0 CBapKy TPYIHO OOHAPYX HTh, TaK KaK MOTEPU
Ha Hell HEBEJIMKH M MOSBIISIONIASICS CTYNIEHbKA Ha pedIeKTorpaMmme Maa.

IloaroroBka k H3MEPECHUAM

[MoaxmounTe HccieayeMoe BOJIOKHO K COOTBETCTBYIOIICH PO3ETKE HA BEPXHEW MaHeu mpuoopa.

\ Ocropawnal
Hampserue nazepa

Pasztem pednektometpa ana OB

Bunmanne! He nogkmouaiite OB x mpuGopy, He yOSIUBIIMCH B YUCTOTE
HAKOHEYHHKA. JTO MOXET MPHUBECTH K TMOBPEXKICHUIO pa3beMa WU
HENPAaBWIBHBIM pe3yiIbTaTaM. Y OeJUTECh B TOM, YTO KIFOU Ha ajantepe
moran B Ipope3b pazbeMa.

Bribepure pexum «PedaekromeTp» B r1aBHOM MEHIO pudopa. DKpaH NpUMET BU:

Wcnon bayenaa ANMHMHa BOSTHbI

N\ (m]
1310
Ha)xmuTe cTrapr
0% K=x1 |[y=x1 80 KM 3 MKC
| Macwrab Ownana3oH UmMnynbe
4 L
F1 - 3anyctutb- F2 - nepexntounts F3 - nepexkniounts F4 - nepekntounts
OCTaHOBUTB KHOMKM 4 M §  KkHOMkM 4 M §  KHOMKW 4 w
npouecc Ha U3MeHeHue Ha U3MEHeHne Ha U3MeHeHue
niMepeHus macwra6a AvanasoHa ANUTENBHOCTH
uMnynbca
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B 3aBucumoctu oT Mcnonb3yemMoro napamerpa «YcpeaHeHue» (cMm. Huwke «Hacrpoiikmy) BUI
kHonkH «F1» MoXeT ObITh:

N3mepenne B TeueHue (DUKCHPOBAHHOTO OIPEACICHHOTO BpeMeHU. B
0 v

Crapr BEpXHEW 4YaCTU KHOIIKM PACIOJIOKEH HWHIAMKATOP 3aBEPLICHHOCTH
mmporecca.

m HemnpepsiBHOTO M3Mepenust u ooOHoBNeHus d3kpana («LIFEy).

Hacmpoiuku HACTPOMKM

Haxxmure KHOIIKY N YCTAaHOBUTC KCJIACMBIC MTapaMCTPhI.

Mento Hactpoek OTDR coaepXUT HECKOJIbKO MyHKTOB. IlepemenieHue Mexy NyHKTaMu C

MIOMOIIIBIO0 KHOTIOK «4» 1 « ¥». MI3MeHeHue 3HaueHUs BBIOPAHHOTO MYHKTA KHOTIKAMH « @ » U «
» ).

Hacrpoiika/PednekromeTp |
ABTOM3MepeHus
1310+1550 ABTO
[AnnHa BONHbI 4 1310um )
YcpegHeHue 4 LIFE | 4
OueHka noTepb 4 2P 4
dunbTp 4 BoKN. P
AKTUBHOE BOJIOKHO 4 e nposepsaTbp
n 4 14683 )
BOCCTaHOBHMTBL
anMeHHTb COXPaHIlTh 3aBoa.
DapaMETPoS napamMerpsi
F1 - 3apepwnte  F3 - coxpaHuTb F4 - BoccTaHOBUTL
pefakTMpoBaHWe TeKylive napameTpbl 3aBOACKWE CTapTOBble
napameTpoB KaK CTapToBbie napameTpbl

CDyHKI_II/IOHaJ'ILHBIC KHOIIKHA B JAHHOM PEKUME UMCHOT CJICAYIONINEC 3HAYCHU:

«F1» mpumeHsieT OTpeJaKTUPOBAaHHBIE MapaMETpbl U BO3BpAIAET B HW3MEPUTENBbHBIN 3KpaH.
Knonka «Ok» peiictByer ananornuHo. Knonka «Esc» Bo3Bpaiaer B U3MEPUTENBHBIN 3KpaH U
OTMEHSET TEKYIllee PeJaKTHPOBAHNUE [TAPAMETPOB.

«F3» coxpaHseT TeKymue mapaMeTpbl B Ka4eCTBE CTAPTOBBIX - HCIIOJIB3YEMBIX TIPU BKIIIOUCHHUN
npudopa.

«F4» BoccTaHaBNIMBaeT 3aBOACKHUC MMapaMETPbI, UCITIOJIb3YCMBIC ITPHU BKIIFOYCHUU an6opa.
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«AHAJIU3Y - IPOBEJICHNE aHAJIN3a TUHUH C BEIBOJIOM Ha SKpPaH Pe3yIbTaTOB B TAOJUIHOM BHUJIC.

[locne npoBeaeHHs U3MEPEHHMM 3allyCTUTE NPOLEAYypY aHainu3a JuHuM, HaxkaB «OK» Ha
COOTBETCTBYIOIIEM ITYHKTE MEHI0. DJTa ke MpoLeAypa MpUMEHUMa M JUIsl pedIeKTOrpamm,
COXpaHEHHBIX B MamsATH. [Ipubop OCyIIECTBUT aBTOAHAIW3 M BBIBEJIET HA HKPaH IOITYYCHHBIC
pe3yJbTaThl:

1310 Hm AHanus { I
dB/km Ref, dB
1 i, 8 0.0 ‘
z = 9638.3 0.54 | 0.315
3 1 16565.6 2,57 | 0.321 -42.3
4 J'| 25342.2 6.45 | 0.320 -38.7

25342.2 Mortepw : 19.57

| ome |
w

F4 - nepekniounTbCa
B PeXWM NpocMoTpa
pecdnexkrorpammsl

Cy1ecTByeT BO3MOXKHOCTh HACTPOUKH IMapaMeTPOB aBTOAHAIN3A JIMHUH.

ﬂﬂﬂ OTOro IOCJa€ MNPOBCACHHA IICPBUYHOIO aHaIM3a JTWHHUHU, B JAHHOM PCXKUME HAXMUTC
HACTROAKK

KHOIIKY .

B nosBuBmemcs JHUAJIOTOBOM OKHE€ BBICTaBbTC HGO6XOI[I/IMI)IC mapaMETphbl aBTOAHAIU3A:

Hacrpoiika/ABToaHanus {

3aTtyxaHue B coeguHeHun 4 0.2p6 p
KoadduumeHT otpaxkeHnua 4 -40a6 p
Koney OB 4 305 )

“OK”- npuMeHnTL “Esc”- oTmeHa

[locne mnpumeHeHust oOHOBIEHHBIX 3HaueHH («OK») mnpubGop mnpoBeneT MNOBTOPHBIM
aBTOAHAJIN3, YUYUTHIBAsI HOBBIE MTAPaMETPHI.

«ABTOU3MEPEHUs»- H3MEPEHHUE JIJIMHBI ONTHYECKOTO BOJIOKHA WJIM PACCTOSIHHS JI0 MeECTa
«OTpaxaromein» HEeOTHOPOAHOCTH (OOPBIB, MOBPEKACHHUE), a TAKKE OINPEACIICHUE 3aTyXaHUs
JIMHUYW Ha 9TOM Y4acTKe.
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I'maBHast 0COOCHHOCTH NAHHOTO PEXHMMa - aBTOMATHYECKas HACTPOWKa Ha JIMHUIO U padoTa
IIOJIHOCTBIO B aBTOMAaTudeckoM pexume. IlocienoBarenbHO CKaHMpysi BCEe JIUana3OHbI
paccTosiHMK TIpU TIEPBOM HM3MEPEHUH, NpUOOp caM ompeAenseT Hauboyiee ONTHMAabHBIN
Iuana3oH. Bee nocnenyromuye n3MepeHys IpOBOIATCS YK€ B JAHHOM JIMAIla30HE, YUUTHIBAs BCE
OCTAJIBHBIC BBICTABIICHHBIE TApaMETPbl U3MEPEHUM.

MuHMManbHBIM HaOOp HayaJlbHBIX [APaMETPOB U OTCYTCTBHE CIIOXKHOM TIpaduueckoit
UH(POPMALINH TTO3BOJISIET HCITOIB30BATh JAHHBIM PEKUM JIa)Ke HEOMBITHBIM TTOJIH30BATEIISIM.

«1310+1550 ABTO» - TpOBEACHHE ABTOMATHYECKHMX HM3MEPEHUN Ha JBYX [JIMHAX BOJIH C
3aMUCHIO PE3YIHTATOB U3MEPEHUN B MaMsITh MpUOopa.

Jlns Havajga HEOOXOJUMO CO3/1aTh HOBYIO MAamKy JUIsl 3alCH COOTBETCTBYIOIIMX M3MEPEHUH U
yKa3aTh [Ia0JOHHOE MM IS MONydeHHBIX pedaextorpamm. [lo ymomdanuio 3amuch Oyner
npou3BoIuThCcs B craHaapTtHyto nanky OTDR. IlaGnonHble MMeHa OyAyT aBTOMaTHYECKU
MHJEKCUPOBATHCS MPU KaXKIOM MOCIEAYIOEM U3MEPEHUU.

[MonpoOHas MeToAMKa N0 CO3aHUIO (TIEPEMMEHOBAHUIO) HOBBIX TAIOK M (DAiiJIOB OMMCcaHa HIDKE
B pazzaene «PABOTA C HTAMSATBIO».

1310+1550 ABTO B
| Manka | \OTDR\

Umsa (wabnox) RFG
Yucno BOSIOKOH 4 2 b
Ounana3oH 4 8okm )
Nmnynbc 4 3mMkc P
YcpegHeHue 4 15¢c )
n 4 14683 )

Haxmure “OK”-

AanAa coz3gaHuAa HOBOM Nanku

3areM HE0OXOIMMO BBICTABUTH BCE OCTAJIbHBIE HEOOXOAMMBIEC TTapaMeTPhl U Ha4aTh U3MEPEHHUS,
HaxxaB kHONIKY «CtapT» (F1). IIpouiecc Oyaer nHAMLMpPOBaTHCS HA 3KpaHe NMpHOOpa ¢ BHIBOJOM
HeoOXoMMMBIX ykazanui. [locie 3aBepiieHns Bcex U3MEPEHUi, MOTydeHHbIE PE3YIbTaThl Oy IyT
aBTOMATHUYECKU COXPAHEHbI B IaMsITH Ipudopa.
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Hacrpoiika napamerpos OTDR
«/lsimHa BOJIHBI» - BEIOOD THHBI BOMHBL: 1310 umu 1550 HM.

«YcpeaHeHue» - BbIOMpAETCs BpPEMsl, B TEYEHHE KOTOPOTO MPOMCXOAUT IPOLECC U3MEPEHUS.
Bonpimme BpemeHa obecrieunBaioT 0osiee BBHICOKHE 3HAUEHHUS AMHAMHUYECKOTO JIMara3oHa, YTo
o0JjeryaeT NpocMOTp COOBITUH B KOHIIE JJMHHOTO BOJIOKHA. PeKOMEHayeTCsl MCHOIb30BaTh Ha
JUTMHHBIX U CIIO)KHBIX y4aCTKaxX C OONBIINM 3aTyXaHHEM.

Bo3Mo:kHBbIE 3HAYEHUS 11015 «che}me}me»

LIFE, 15 ¢, 30 ¢, 1 MuH., 2 MHH., 3 MHH., S MUH., 10 MUH.

3nauenue «LIFE» COOTBETCTBYET pEXHMMY C MHUHHMaJIbHBIM BPEMEHEM YCPEAHEHUS |
ABTOMAaTUYCCKUM O6HOBH€HI/ICM 9KpaHa. Ero PCKOMCHAYCTCA HUCIIOJIB30BaTh JJISL
MpeBapUTENbHOM OLEHKU JTMHUU.

«OueHkKa moTepb» - U3MEHSETCS TUN MH(OPMAIUK, OTOOpaKaeMblii B BEPXHEM JIEBOM YIITY
pedrekTorpammsr:

«2P» Pa3HoCTh ypoBHEH MEXIY KypCOpaMH.

«2PA» [ToronHoe 3atyxanue (Ab/kM), pacCUMTaHHOE TIO PA3HOCTH ypPOBHEH
MEXy ABYMS KypCOpamH.

[Toronnoe 3atyxanme (nb/KM), paccUMTaHHOE IO HAKIOHY MPSMOMN

«LSA» .
JIMHUH, TIOCTPOCHHOW C TIOMOIIbI0 METO/Ia HAMMEHBIIHUX KBaJPaTOB
MEKIy IBYMSI KYpPCOPaMH.

«SPA» OreHka motTepb B COOBITHH. (00JIee TOUHAS OLIEHKA MIOTEPh 10 METOLY
5 kypcopoB). [lepekitouenue Mex Iy Kypcopamu- KHomka «Ok»

«ORL» OrneHka BO3BpaTHBIX MOTEPh

«REF» Orenka K03 UITUEHTA OTPAKCHHS
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-18.72n6 | L=43680M | A=9340m -14.54p6 | L=30244m | A=26341m
00 : _|2P=  -4.02pB <"2P” [XETE 2PA = 0.32 AB/KM < "2PA”
-l [1310 ] ) [1310
-10.0 -10.0]
-20.0] -20.0] :
-30.07] mem -30.07
K . K
[] 20' 40" 60" 80 [} 20" 40" 60" 80
X=x1 |[Y=x1 80 kM 3 MKC X=x1 |[¥=x1 80 kM 3 MKC
Crapr Macwrab OwnanasoH WmMnynbc Crapr Macwrab Awnana3oH HmMnynbc
-14.54 pb | L=30244 m A=26341m -14.70 nb I L=42680 m |
0.0 LSA = 0.321 g6/km |«"LSA" | 00 5PA= 1.827 06 +|-"SPA"
-”.I_, [1310] ] [1310
-10.0 | 5 -10.0]
.200] -20.0]
-30.07] : W’mw/mﬁ -30.0 h.umnm | \
. K K
0 20" 40" 60" 80 ' 0 20" a0’ 60" 80
c X=x1 |[y=x1 80 KM 3 MKC c X=x1 |[Y=x1 80 kM 3 MKC
TapT MacwTab AnanasoH Mmnynbc TapT MacwTtab Awnana3oH MmMnynec
-18.72 a6 | =43324m | A=39441m -6.41p06 | L=19462m |[A=281m (o
= " [ORL= 28246 <t "oRL" |00 REF= -35.285 <|-"REF"
f [1310 ]‘\j |1310]
-10.0 | E -10.0] -
20,0 E -20.0 :
3007 mem -30.0]
. K | I““ I““Ml
0 20' 40" 60" 80 ' 0 20" 0" 60" 80 '
c K=x1][y=x1 80 kM | 3mec | c X=x1 |[¥Y=x1 80km || 3mKrc |
LA [ Macwtab AwanasoH | [ Mmnynsc | Tapy Macwrab | Avanazon || WMmMnynec |

«PuapTp» - BKIIOYACTCS/BRIKIIOYaeTCs (pUiabTpanus mymMoB. PexkoMeHryeTcst uCnoiap30BaTh Ha
y4acTKax ¢ OONBIIMM 3aTyXaHWEM JIMOO JUIMHHBIX JIMHUSAX, KOT/Ia JabHUH KOHEIl BOJIOKHA
3alIyMJIeH.

«AKTHBHOE BOJIOKHO» - BKJIIOYACTCS/BBIKIIIOUAETCS PEKUM MPOBEPKU «AKTHBHOTO» BOJIOKHA.
B cnydae ompeneneHuss HanmuuMs B MU3MEPSieMOM BOJIOKHE IOCTOPOHHETO CHUTHAaja Ha 3KpaH
BBIBOJMTCSI COOTBETCTBYIOIIEE COOOIIEHHE. MI3MepeHus TpH 3TOM IpeKpararoTCs.

«n» - nokazarenb npenomieHus OB. Omnpenensier CKOpocTh cBeTa B BOJIOKHE. HempaBuiibHOE
3HaYCHHWE [IOKa3aTeNss MPEJOMJICHUS MPHUBOAMT K OONBLIONW MOTPEUIHOCTH HM3MEpPEHHS
paccrosiaus. KHonkamMu « 4@ » U « W » yCTaHOBHUTE 3HAYCHHE, YKa3aHHOE MPOHM3BOIUTEIICM
U3MEpsSIeMOro BoJIOKHA. JIoCTyIHBIN nuMamna3oH 3HaYeHUM mnokasarens npenomienus: 1,2000 +
1,7000. Ecnu noxazarens npenomienuss OB HensBecTeH, UCIOIb3YHTE 3HAUEHHE 110 YMOITYaHUIO

(1,4683).

18



Buioop ouanazona

Haxomsice B u3MepuTeNlbHOM 3KpaHe peduiekromeTpa, Haxkmute KHONKY «F3». [Tocne HaxkaTus
OHa U3MEHHT IIBeT. Ternepb KHONKaM «4» 1 « ¥» yCTaHOBHTE HEOOXOJUMBIH THAIa30H.

Jnana3oH 3ajaeT MakCHMajlbHOE 3HAYEHHUE MO TOPU30HTaJIbHOW ocH. ClieyeT MOMHMTb, YTO
Uana30H TakXKe OIpelessieT pa3pelieHue — MHHHMAIbHOE PACCTOSHUE MEXKAY TOYKaMu
pedIiekTorpaMMBbL: YeM JUTMHHEE JHara3oH, TeM OOJIbIIe PACCTOSHIE MEXY TOUKAMHU.

Pexomenyercss BbIOMpaTh HAMMEHBIINWN JMANa3oH, KOTOPBIA MPEBBIMACT JUIMHY HCCIeLyeMOil
auHuK. Hanmpumep, 1715 TMHUYM AUHON 2,2 KM clielyeT BbIOpaTh auamnasoH 3,0 kM.

-18.72 pb | L=43680 m A=9340 m
2P = -4.02pB

|1310

Wiy

[ 20 40" 60" 80 '
100% |{X=x1]|Y=x1 3 MKC
Macwrab Umnynec

Mocne HamaTHAa F3 KHONKK * ] & M3MEeHAKT AWana3oH

Buvioop onumenvnocmu umnynsca

IIpy wu3MeHeHMM [uana3’oHa aBTOMATUYECKH BBICTABIAETCA ONTUMAJbHAS JJIUTEIBHOCTD
HMITyJIbCa.

Jlnis py4HOM KOPPEKTUPOBKHU IIUPUHBI UMIYJIbca HaXMuTe KHONKY «F4». [locne HaxaTtus oHa
U3MCHUT IBET. Temepb KHONMKaM «4» U «V¥)» YCTAHOBHTE HEOOXOIMMYIO JIHTEIbHOCTD
30H/IMPYIOLIETO UMITYJIbCA.

-18.72 pb L=43680 m A=9340 M
2P = -4.02pB6

I 1310

-20.0]

-30.0]

0 20 40" 60' 80
100% |[X=x1]|¥Y=x1 80 km
Macwrab AwnanasoH

Mocne HaxkaTna F4 KHONKKW ’ H +
M3MEHAIOT ANIMTENbHOCTL MMMYNbCA
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Wcnonb3oBanue 0Oojee KOPOTKMX HMMIIYJbCOB  IO3BOJISIET  YJIYYIIUTh  Pa3pelIarollyio
CHOCOOHOCTh, HO COOTHOIIEHHE CHUTHAI/IIyM YyXyauaercs. Takoi npueM peKoMeHIyeTcs
UCTIONIB30BaTh MPH JePeKTaxX pacloI0KESHHBIX B HaYaJIe JINHHH.

YBenuuenue AJIUTCIIBHOCTH HUMITYJIbCA IMOBBIIIACT I[I/IHEIMI/I‘IGCKI/Iﬁ Auaria3oH, HO OIU3KO0
PAaCIOJIOKCHHBIC I[e(l)eKTBI MOTYT OBITH HE Pa3InIuMBI. OTO0T mpuem 0oJIbIIIE OOAXOOUT 1A
O6H3.py>I(GHI/I$I I[e(i)eKTOB B KOHIIC AJITMHHBIX JIMHUN UIIN Y4aCTKOB C OOIBIINM 34TYXaHUCM.

IIpoBenenue n3mepenui

Haxwure knHonky «F1» - 3amyck mponecca usmepenus. [locne crapra Hagnuch kHonku «F1»
n3MeHHuTces Ha «CToIn) - 0OCTaHOBKA IpOLECCa.

Ecnmu B nynkre «Ycpeanenue» BbiOpaH pexuM «LIFE», To Haxatne 1000l KHOIKH
aBTOMAaTUYECKU IpephIBaeT u3Mepenue. Ha skpan BeIBoAUTCA MOCHIeqHss pedaeKkTorpaMmma.

Ecnu BeIOpaHo pUKCUpOBaHHOE BpeMsl U3MEPEHHUS, TO MPU HaXKaTHUH J1000H KHONKH KpoMe «F1»
- OCTaHOBKa TIpoliecca, OyAeT BBIBEACHO HAJOTOBOE OKHO C BOINPOCOM O HPEPHIBAHUU
npoiiecca. B ciydae nosoxuTensHOro 0TBETa, MPOLECC 3aBEPIIUTCS U Ha 3KpaH OyJeT BbIBEIEH
pe3yJIbTaT HEMOIHOTO U3MEPEHHUS.

[Tocne 3aBeprieHus: U3MepeHust SKpaH Mpudopa NpUMET BUJ:

3HayeHune ypoBHA [PaccTrosHMe OT Hayana
ANA aKTHBHOIO 30HAMPYHOLLEro MMMYNbca
Kypcopa (aB) A0 aKTUBHOIo Kypcopa

PaccrosiHne M exay
Kypcopamu
Paznuua ypoeHe#

l l l Mexay KYPC(OPSMH
-18.72a6 | L=43680m | A=9340m {®H|
0.0 2P = -4.02pb

.I |1310

-30.0]

(1] 20 40

100 % |[X=x1][Y=x1][ 80 «km 3 MKC
( | Macwrta6 || AuanazoH || WmMnynsc

Mp CH p p NONHOCTBIO

[To BepTHKaNBbHOW OCH B JOrapu(PpMHUECKOM MACIITa0E OTKIAIBIBACTCS YPOBEHb MOILTHOCTH, a
10 TOPU30HTAIBHOM — PaCcCTOSTHUE.

KHomkn «®» u «®)» mnepeMemamT aKTUBHBIA Kypcop (MHraromias CIUIONIHAS JIHHUS) TI0
TOPU30HTAIIH.

[lepexntoueHne Mexny KypcopaMu KHONKOH «OKk».

Kuonku «4» 1 «¥» nepeMeIaT peduIeKTorpaMmMy 0 BEPTHKAIH, €CIIH HE BbIICICHBI KHOIKH
«F2», «F3», «F4». JIns cHATUS BBIICTICHUS STUX KHOMOK HAXKMHUTE KHOMKY «Esc».

Macwmabuposanue

«F2» - M03BOJIET UCIIOIB30BATHL KHOMKHU «4», « ¥» JIJIs1 K3MEHEHHS MacIiTaoa.
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[Tocne nepBoro Haxkatust kHomka «F2» nmpumeT BUA:

-18.72 pb | L=43680 M A=9340m {0
0.0 2P = -4.02p6
[1310
=10.0
-20.0
30,07
4 K
o 20" a0’ 60" 80 '
Y=x1 80 kM 3 MKC
Crapt [OwanasoH Wmnynbc

Knonkwu + H + W3MeHAKT MacwTab no ocu PacCTOAHHUA

Tenepp ¢ OMOIIBIO KHOMIOK «4», «¥)» MOXHO BHIOpaTh HanOoiee MHGOPMATHBHOE 3HAYCHUE
MaciTada o TOpU30HTaIbHOM OCH.

[ToBTOpHOE HaxaTue «F2» nepexaoyaeT Ha 3MEHEHUE BEPTUKAIIBHOTO MacITaba:

-18.72p5 | L=43680m | A=9340m
W-I 2P = -4.02pnb

[1310
-10.0]

-20.0

-30.07

20 40

o
100% |[|X=x1 | 80 kM 3 MKC
Awvana3oH NmMnynesc

KHonkwn * “ + W3MeHAT MacwTab no Bemecaanoﬁ ocH

B sTOM cnydyae ¢ mOMOIIBIO KHOMOK «4», «¥» MOXXHO BBIOpPAaTh MOAXOSIIMA MacmTad 1o
BEPTUKAIBHON OCH.
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U3MEPUTEJIb ONTUYECKOK MOIIIHOCTH

I/I3MepI/ITeJ'IL ONTHUYECKON MOIIHOCTH ITO3BOJISIET HU3MCPATH!:

® CpEAHIO MOIIHOCTh ONTHYECKOIO H3JIydyeHus Ha anuHax BoiaH 1310 u 1550 M B
JTMHEHHOM U JIorapu(pMUUECKOM MaciuTade

e 3aryxanue B OB na gmuHax BosH 1310 u 1550 HM — ¢ MCMONB30BaHHEM YAAIEHHOTO
HNCTOYHHKA OIITHYCCKOI'O I/I3JIy‘-I€HI/I$I

Ennauubl usmepenus

E,Z[I/IHI/IL[BI HU3MCPCHUA MOIIHOCTH ONTUYCCKOI'O U3JTYUCHUS:

e JuHeiHble — MBT (MunnuBarT)
e jorapudmudeckue — 1bm (Ierubdensl MOIHOCTH)

Momnocte B abMm mpencraBiser co0Ooi Jorapu(Mudeckoe OTHOIIGHHWE MOIIMHOCTH P mo
OTHOLIEHUIO K OITIOPHOM MOIIHOCTH Py B OJIMH MUJUIMBATT:

P(nbm) = 10 Ig (P/ Py).
COOTBETCTBEHHO OJIHA U Ta K€ MOIIHOCTH B bM 1 MBT BbIpakaeTcsi OTHOLIICHUEM:
P(abm) = 10 1g P(MBT).

Jlorapudmuueckne €IUHUIBI YIOOHBI IJII OJHOBPEMEHHOTO HCIIOJIb30BAHUS MOIIHOCTH U
3aTyxaHus. 3aTyXaHHe B Jenuoenax sBisIeTCS pa3HOCThIO MOITHOCTEH B AbM — omopHoro Py Ha
BXO/I€ ONITUYECKOTr0 TpakTa U u3mepeHHoro P Ha Bbixoze Tpakta: 3atyxanue (a1b) = Py — P (ubm)

HN3mepuTenbHbIi YJKpaH

B pexume «3MepuTe b MOIIHOCTH» NPUOOpP MPOBOAMUT HEMPEPBHIBHBIE U3MEPEHUs CpeaHEH
ONTUYECKOIN MOIHOCTH M 3aTyXaHMs OTHOCHUTEJIBHO OMIOPHOTO CUTHAJA (CM. PUC.).

B Ka4yCCTBC BCHOMOI‘aTeHBHOI\/JI Ha 3KpaH BBIBOIUTCA I/IH(i)OpMaI_II/DI O BCIIMYUHC ypOBHSI OHOpHOFO
CHTHaJIa M €ero 4Jactote (CTpoka MoAyJsinus). Eciu Ha BXolie MPUCYTCTBYET HMITYJIBCHO-
MOI[y.HHpOBElHHBIfI CHUTHAJI, TO B COOTBGTCTBYIOH_Ieﬁ H‘IeﬁKe Ha 3KpaHe IIOABUTHCA BCIMYMHA
4acTOThl MOAYJISIIUU. B cityyae nocrossHHOro curHana — « CWy.
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N3MepuTesib MOLLHOCTHU

YpoBeHb 1.83 Aabm
1.5224 w™mBT
3aTyxaHue 3.01 ab
-1.18 pabmMm
YpoBeHb >0 <
0.7617 mBT
Moaynsauus CwW

f f

OnvHa BONHbI U3MEepaeMoro YcraHoBKa OnNoOpHOro
ONTUYECKOro curana YPOBHA

«F1» n3menser JJIMHY BOJIHBI aHAJIM3UPYEMOI'0 CBETOBOI'O IIOTOKA

«F4» ycTaHaBnuBaeT ONOPHBIN YPOBEHb cCUTHANIA P Ipu N3MepeHNH 3aTyXaHUs

I/I3MepeHne ONTHYECKOH MOILIHOCTH — MOpPAIAOK paﬁoTbI

1. Bxmrouunte mpudop.

Buumanue! Ilocne BkimroueHHs mpuOOp aBTOMATUYECKH KOMIIEHCHPYET
BHYTpeHHUe Apeiidsl. He cHuMaiiTe 3amuTHBIN Konmadok pasbema «PM»
0 BKJIOYEHWs TMTaHusa mpubopa. He mnoaxmouaiite npubop K
ONTUYECKOMY TPAKTY B BBIKJIFOYEHHOM COCTOSIHUM.

2. Tlopxmounte OB k pazsemy «PM» Ha BepxHei nmaHenu npudopa.

Pasvem ans OB npu namepeHnn MowHOCTH

Buanmanue! He nogkmouaiite OB x mpubopy, He yOeAUBIIMCH B YUCTOTE
HAaKOHEYHHKA. OJTO MOXKET MPHUBECTH K TMOBPEXKICHUIO pa3beMa WIn
HENPAaBWIBHBIM pe3yjbTaTaM. YOeIUTeCh B TOM, YTO KIFOU Ha ajantepe
IonaJ B Mpope3b pazbeMa.
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3. B riaBHOM MeHI0 BbIOepuTe MyHKT «M3MepuTe] b MOIIHOCTH.

4. Knomkoit «F1» BbiOepuTe HY)KHYIO JUTHHY BOJHBI.

Buumanue! Ilpu HenpaBUIBHOM BBIOOPE AJIMHBI BOJHBI aHAJIU3UPYEMOTO
ONTUYECKOTO U3IIyUEHUsI PE3YJIbTaThl U3MEPEHUI OyAyT HEKOPPEKTHBIMHU.

5. CHuMMHTE TOKa3aHUSI ONTHYCCKOU MOIDIHOCTH B OKHC «yp0BeHL».

CxeMa n3MepeHust 3aTyXaHUs

Ha Bxox ontuyeckoro TpakTa MmojaeTcs ONTHYECKOE M3JIyueHHe ¢ MOIIHOCThIO Py. B kauectse
UCTOYHUKA PEKOMEHYETCs HMCHNOib30BaTh UCTOUHUMK u3nydeHus JIFOKC S wnm ontuueckuit
tectep JIFIOKC SM — o6a ¢ 1ByMs cTaOMIM3MPOBAHHBIMU JIa3€pHBIMU ICTOUHUKAMU Ha 2 JUTMHBI
BosIHBI 1310 1 1550 HMm.

Ha Beixonme onrtuueckoro tpakra npubop OTDR VISA wu3mepsieT MOIIHOCTH ONTHYECKOTO
n3nydyenus P u onpenenser 3aryxanue Po — P.

[Tpubop momkeH OBITH HACTPOEH HA OTIOPHBIA YPOBEHb BXOTHOTO CUTHANA
Py , KOTOpbIi 3aBUCUT OT YCJIOBUM MOAKIIOYEHHMS MCTOYHHMKA K
ONTUYECKOMY TpakTy. B mpubope mpemycMmoTpeHa ornepanusi yCTaHOBKU
onopHoro ypoBHs (kHonka «F4») ans kaxaoi JuHbBl BOIHBL. ONOpHBIN
YPOBEHb ONPENEISIETCS Y BXOAA ONTUYECKOTIO TPAKTa.
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I/I3Mepeﬂne 3aTyXaHus — MOPAAOK paﬁoTI)I

Bxirounre pexxum U3MepeHuss MOLTHOCTH.

Y BXOZa ONTHYECKOTO TPAKTa ONTUYECKUH COEAMHUTENBbHBIA IIHYp HWCTOYHHMKA

(moaxro4aeMblil K BXOJAY TpakTa) BHauaje MOJAKIIOYUTE K paboTarolieMy HM3MEpPHUTEINIO

MOII[HOCTH.

Kuonkoit «F1» BbiOepuTe HYKHYIO JUIMHY BOJIHBI.

JloxnuTech Havajaa cTaOUIbHBIX TIOKAa3aHUH.

Haxwmure knonky «F4». [Iprbop aBTOMaTH4EeCKH HACTPOUTCSA HA YPOBEHb UCTOUYHHKA Py

u nokaxer 3aryxanue 0.00 dB. Yposens P¢ u mMHYy BOJHBI NpuUOOp XpaHHUT B

SHEPrOHE3ABUCUMON MaMATH.

6. Ilonkmrounte paboTaromuii MpuOOp K BHIXOMY ONTHYECKOrO TpakTa. Eciau omopHsIif
YpOBEHb HacTpauBajcs i ABYX JUIMH BOJIH, TO KHomkod «F1» BeiOepute HYKHYIO
JUIMHY BOJIHBI.

7. W3MmepbTe BEIMUMHY 3aTyXaHMUS.

N —

nhw

PABOTA C IIAMATBIO

CTpykTypa nmamMsaTH
C 1uenpio yrmopsIOYMBaHUS Pe3yJIbTaThl U3MEPEHHUN COXPAHSIOTCS B OINPEACICHHBIX IarKax B
BujE (aiinos.

Pesynbratel pednexkromerpun coxpanstorcs B ¢popmare BELLCORE SR-4731. Dot dopmar
MO3BOJISACT:

® CpPaBHHUBATh PE3YJILTAThI, IOJYUYCHHbIE PEPICKTOMETPAMHU OT PAa3HBIX POU3BOAUTENICH;
® COXpPaHAThb B aKTHBE BCIO HAKOIUICHHYIO HCTOPHUIO BOJIOKHA.

@aiinel MMEIOT pacUIMpeHHe .Sor M MOryT aHanusupoBarbcs Ha IIK, kak mratHbIM
IpOrpaMMHBIM OOecrieueHHEM, TaK U IPOrpaMMaMu CTOPOHHUX MTPOU3BOAUTEINEH.

PesynbTaThl WM3MEpeHUsT MOIIMHOCTH COXpaHsAOTcs B Buae csv-gaitioB. Ha IIK onum
MPOCMATPUBAIOTCS  IITATHBIM MPOTPAMMHBIM ~ OOECIIE€UEHHUEM WM JIOOBIM  TEKCTOBBIM
PEIAaKTOPOM.

Jlis coxpaHeHMs pe3yJbTaTOB TEKYLIMX H3MEPEHHH WM NPOCMOTpa paHee COXPaHEHHbBIX
JAHHBIX HAKMUTE KHOTIKY «HAMSTB.

Ecau po sToro mMomeHTa HHUYEro HE COXPAHAIIOCh, TO Ha 3KpaH 6y,Z[CT BBIBCACH CIIMCOK
HUMCIONINXCA IAIIOK:

25



MHﬂHKaTOp 3anonHeHWA NamaTm

MamsaTe:\ | IED |

AMOTDR “OK" - BOITH B Nanky

[ TVER

|| BOJIOKO~1

[ PXXEB Coficat

3
dannos

v

BOJIOKOJIAMCK

[epemenieHne Mexay NankaMu - KHOnKamu “4” u “¥”. Bxoa BHyTpb nanku - KHOKoH «OKky.
Knonka «Esc» Bo3BpalllaeT B peKUM TEKYIIHX U3MEPEHHIA.

«F1» no3BosigeT co3narh HOBYIO Hanky. Pe3ynpTaThl TEKYIIUX M3MEPEHHN MOXKHO COXPaHATh
TOJBKO B mamkax. MakcuManbHoe uucio mnamok - 32. MMena mnamok Oosee 8 3HaKoB

0TOOpaXaroTcsi Ha JKpaHe Mpubopa B COKpAIICHHOM Qopmare ¢ J00aBICHHEM CHMBOJA ~ U
HOMepa M0 MopAAKy. BHHU3Y 3kpaHa HaxoauTcs WH(OPMAIMOHHAS CTPOKA, coAepKalias MoJHOoe
uMs Tankd. MakcuMmalibHOE 4YMCciio 3HaKOB B uMeHH - 30. [lo yMomuaHuIO CYIIECTBYET IBE
nanku: «PM» u «OTDRy». CBolicTBa BceX IalloK OJUHAKOBEIE.

«F2» mo3BossgeT NEPCUMCHOBATH BBIACIICHHYIO IAIIKY.

«F3» ynanser BbACTICHHYIO MAIIKY.

«F4» - ycranoBka (KOppekumus) BpeMEHM M JnaThl. B mpubope peann3oBaHa (QYHKIUSA
9HEPrOHE3aBUCHMOTI0 «PEaTbHOT0» BPEMEHHU.

[Ipu nHaxxatum kHONKM «F4» Ha sKpaHe MOSABUTHCS COOTBETCTBYIOIIEE MEHIO:

Foa < 2010 >
Mecsiy < Hosbpr »
[eHb - 15 >
Yacbl < 15 >
MuHyTbI % 29 B
GMT+ < +3y >
“00/BB” < Bkn >
“Ok”- npuMeHUTb “Esc”- oTMeHa

[lepemeriienne MEXIy MyHKTAMH C TOMOIIBIO KHOMOK «4» U «¥». V3MeHeHuWe 3HaUCHUS
BBIOPAHHOTO MTYHKTA KHOTIKAMH « 4 » 1 « W 3,

st corytacoBaHMsl COXpaHEHHBIX (DaityioB ¢ omneparmoHHoi cuctemoit [1K n Bo3MokHOCTH HX
KOPPEKTHOTO PEJaKTUPOBAaHUS HEOOXOAMMO yUECTh CIEAYIOIINE TapaMeTphl:

«GMT+» - ycTraHOBKa 4acoBOTo mosica MecTa uzMepeHui (mo ymomuanuio +3u (Mocksa,
Cankr-Iletepoypr, Bonrorpan)).
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«OO0/BB» - BKJIIOUCHHE aBTOMATHUYECKOTO TIepexo/ia Ha 3UMHEE / JICTHEE BPEMSI.

Knonka «Ok» npuMeHseT OoTpeakTHpOBaHHBIE NapaMeTpbl U BO3BPAILAET B MU3MEPUTEIbHBIN
skpaH. «Esc¢» Bo3Bpamiaer B M3MEPUTEIBHBIM 2KpaH M OTMEHSET TEKyIllee PEJaKTUPOBAHUE
apaMeTpoB.

[Ipn Haxatuu kHOnkM «OK» Ha SKpaH BBIBOAMTCA COJAEPKMMOE BBIAECIECHHOHN mnamku. Ecin
paHee NaHHBIE YXKE COXPaHSAJIUCh, TO IPU HAXXAaTHH KHOIKH «MAMATH)» aBTOMAaTHYECKH
OTKPBIBACTCS NAIKA C PE3yJIbTATOM IIOCIEAHETO COXPAHEHUS:

Kpatkas uHcdbopmauus o daiine

NMamaTb: \PXXEB\ i 5% | {
A - — 12!11%@?;
[ WKONA 4
[} 02_03_10
| FOP3JIE~1 |
J[nvHa BONHGI 1310 Hm
OwvanazoH 80 kM
Mmnynsc 3 MKC
v n 1.4683
FOP3JIEKTPOCETH

[Tepemerenne Mexay (aiiaamu - KHOKaMu “4” u “¥”, Bo3BpaT B OCHOBHOE MCHIO MaMSITH
npu HaxaTuu KHomku «OKk» Ha caMoil BepxHell cTpoke «...». KHomka «Esc» Bo3Bpamaer B
PEXHUM TEKyLIMX U3MEPECHUM.

«F1» mo3BossieT coXpaHHUTh (CO3AaTh) HOBBIN (haili.

MakcumansHoe uncio daitnos — 128. Mmena ¢aiinos 6osee 8 3HAKOB 0TOOpaxaroTCs Ha SKpaHe

npubopa B cokpaiieHHOM (opmare ¢ qo0aBIeHHEM CHMBOJIA ~ ¥ HOMEpA IO MOpsAKy. BHU3Y
9KpaHa HaXOJUTCS MHPOPMAITMOHHAS CTPOKA, CoJeprKamias MmoJiHoe uMs (daitna. MakcuMaabHOE
YHCJI0 3HAKOB B UM€eHU - 30.

«F2» 1mo3BoIsIET MEPEeUMEHOBATh BBIICIICHHBIN (haii.
«F3» ynanseT BeIIeIeHHBIN (aii.

«F4» moHOAKpaHHBIN MPOCMOTP BBIJEICHHOTO (aiina.
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Co3nanue u NEPEHMEHOBAHHUE MANMOK

Jlnis co3naHus HOBOM MAarnku B JIIOOOM MECT€ OCHOBHOT'O MEHIO NMaMATH HaKMUTE KHONKY «F1».
Jlns mepeMeHOBaHUsT KHOTIKaMu “4”” 1 “¥” BpiOepeTe manky (BBIACISACTCS IBETOM) U HAKMHUTE
kHOTIKY «F2». [Tocne 3Toro nosiBUTHCS AUAIOroBOE€ OKHO BBOJIA (PEIaKTUPOBAHMS) UMEHHU:

MamsTs:\

BeeauTe HoBOE UMSA

1234567890 _()+-

INsBraeéxs3uni kn
MHOMPCTY ® XU YW
Wb bl b3S

“OK" - BbIGOp CMMBONA “Esc” - Bbixoa
Ypanutb

«F1» npumeHeHue (COXpaHEeHHE) IeHCTBHMA

«F2» «F3» nepeaBu:keHUE Kypcopa 1o OKHY UMEHHU

«F4» ynanenue cumBoia

HaBHraroHHBIEC KHOTIKH « 4 », « W » 1 «4», « ¥»— [epeaBIKEHUE [T0 CHMBOJILHON Ta0IHIIE.

[lepekmoyeHne TaOIMIIBI CUMBOJIOB C PYCCKOTO Si3bIKa HAa AHTJMHCKHHA OCYIIECTBISIETCS MO
HAaCTPOMKN

KHOIIKEC .

«Ok» HoACTaBJIACT BLI6paHHI>II>’I CHUMBOIJI B OKHO HIMCHHM.

CoxpaHeHne pe3yJibTATOB TEKYIIMX U3MepeHUit

st co3manus ¢aiina ¢ TeKyIMMH pe3yJIbTaTaMy 3aiiInTe B HYXKHYIO MANKy ¥ HAXMHUTE KHOTIKY
«F1». Ilocne 3TOro nosiBUTHCS AUAIOIOBOE OKHO BBOJA (PEIaKTUPOBAHUS) UMEHHU, aHAJIOTHYHOE
OKHY MMEHH NaIoK.

Ecnmu kHOmMKa «maMsiTh» OblIa HaKaTa B PEKUME U3MEPECHHUS MOIIHOCTH, TO 1O YMOJIYaHHUIO
Oynet npemnoxkeno umst aiina «PMO01» ... «PM128».

Ecnmu Bxon B «maMsITh» OCYIIECTBICH U3 peXuMa pedIIeKTOMETpa, TO M0 yMOIYaHHIO OyIeT
npemioxeHo ums ¢gaiina «KOTDRO01y ... «OTDR128».

C nmeHeM 110 YMOJIYaHHUIKO MOKHO COTJIAaCUTHCS UJIIM USMCHUTH €T0 Ha KEJIAaeMOC.
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IlepenmenoBanne paiiyios

JIist nepenMeHOBaHUsl KHOTIKaMK “4” 1 “¥” BpiOepeTe HyXHbIH (aiin (BbIISISICTCS [IBETOM) U
HaxxmuTe KHONKY «F2». Ilocie 3TOro mosiIBUTHCS AMAJIOTOBOE OKHO PENAKTUPOBAHUS HMEHH,
AQHAJIOTMYHOE OKHY MMEHH IaIoK.

Yaanenue nanok u ¢gaiijioB

JInst yaajaeHus manky Wik (aiiia ¢ OMOIIBI0 KHOIOK “4” 1 “¥” BBIICINUTE HYKHBIH 3JIEMEHT U
HaxkmuTe KHONKY «F3». Ecnu manka He mycTasi, To OyIeT BBIBEICH 3alpoc O MOATBEPKICHUN
yAaJIeHHUS.

ITpocmoTtp daiisios
Jlns mpocMoTpa KHomKamu “4” u “¥” BpiOepeTe HYKHbIA (aiin (BbIICISCTCS IBETOM) U

HakmuTe KHOTIKY «F4». [Tocne 3Toro OyneT BbIBEACH MOTHOAKPAHHBIN PEKUM C COXPAaHEHHBIMU
pe3ybTaTaMi U3MEPEHU M.

CBA3b C IIK

C nomomsio USB-kabernsi, BXOJAIIEr0 B KOMIUIEKTALIMIO, COEIMHUTE EPCOHATIbHBIN KOMIBIOTED
(ITK) u mpudop.

OTDR A f . _ Pazwem ons
1 ceA3n c K

[Tocne moaxitO4YeHUsT MPHOOP ONMPENENUTCS KaK ChEMHBIH JUCK JOCTYIHBIN JUIS YTCHHSL.
CoxpaHEHHBIC JIaHHBIC ITIPEICTABICHBI B BUJAC (HaillloB, HAXOAAIIMXCS B COOTBETCTBYIOIINX
nankax (kKaragorax).

I[JISI IpocMOTpa COACPKUMOI'0O MOXKXHO MCIIOJIB30BaTh HNPOrpaMMy, BXOIAAIIYHO B KOMIIJICKT
IMOCTaBKH, UJIM BOCIIOJIb30BAaThHCA IIPOrpaMMHBIM obecrnieueHuEM CTOPOHHHUX HpOHSBOHHTCHeﬁ.
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OBHOBJIEHUE ITPOI'PAMMHOI'O OBECIIEYEHUA

[TpuGop mo3BOISAET CAMOCTOSTEILHO OOHOBIISATH BHYTPEHHEE TPOrpaMMHOE 00ecriedeHHeE.

Buumanue! HenpaBuibHble aelicTBus npu obHoBieHuu 10 moryT mpuBecTd K
NOBpPEXICHUIO Tpubopa. Bo Bpemsi BBINONHEHUS TMpolecca HEoO0XOIUMO
obecrieunth Oecrnepeboitnyto pabotry IIK u camoro mnpubopa (MOIHOCTHIO
3apsINTE AKKYMYJISATOPBI WM TOAKITIOUUTE OJIOK TTUTAHWUS).

Brmrounte npubop, yaepxkuBas ogHoBpeMeHHO KHOMKH «Ilutanue» u «F2» mo mosBiaeHus
CIIy>keOHOT0 MEHIO.

Bri6epute mynkt «O6HOBieHMEe [10» n moarBepaute cBor BbIOOp KHOmKoW «OK» (oTmeHa -
«Esc»). [Ipu nonreepxaenun Bol mepexonuTe B peskuM OOHOBJICHUS IIPOTPAMMBIL.

Tonbko mocine 3toro ¢ momombio USB-kabens, BXOAAIIET0 B KOMIUIEKT, IMOIKIIOUNTE MPUOOp K
TIK.

[IK aBTOMaTH4YeCKH OMpPENETUT MPUOOpP KaK ChEMHBIN TUCK M TOKaXET B HeM ¢aii TeKymen
Bepcuu [10.

VY nanmute ¢aiin texymeii Bepcuu [10 ¢ momompio TTK.

Ckonmpyiite Ha ero mecto (aiin ¢ ooHoBiIeHHOM Bepcueit T10.

Buaumanue! ®aiin [10 Henb3st nepeMMEHOBBIBATD.

[Tponiecc kormmupoBanus otobpakaercs Ha 3kpane [IK. Ilocne ymgadunoro xonmupoBaHusi mpudop
coOoOUIUT 00 3TOM M MPENJIOKHUT BHIKIIOUUTH NHUTaHue. B ciydae c6os mpubop BbIBEJET Ha
9KpaH cooliieHne 06 ommubKe 1 mporecc 0OHOBIEHUS HEOOXO0UMO TIOBTOPHUTH.

Brikmounte npubop u ynanure u3 Hero USB-kabenb.

[Ipouecc o6HoBnenus 10 3aBepiieH.

30



TEXHUYECKOE OBCJIIY)KUBAHUE

TexHnueckoe OOCITy)KMBaHHE BKJIIOYAaET B ce0S KOHTPOJBHBIA OCMOTp, 3aKIIOYAIOIIUICS B
IIPOBEPKE:

® KOMIUIEKTHOCTH MpuOopa;

¢ OTCYTCTBUA MCXAHUYCCKUX HOBpe)KI[eHI/II\/'I Kop1myca, HepeﬂHeﬁ IIaHCIMU, COCANHUTCIBbHBIX
3JICMCHTOB.

[Ipu pabote ¢ mpuOOPOM TIIATETBHO CIETUTE 32 YNCTOTONW ONTUYECKHX pa3beMoB. Cpasy mocie
paboThI 3alUINaiTe afanTephl 3arTyIIKaMH.

UucTKy pa3beMOB IMPOBOJHUTE CIEAYIOUIMM 00pa3oM:

1. Cpenaiite TUIOTHBIM GUTHIL U3 calndeTKH, MpPeTHA3HAYCHHOW Uil paboThl C
ONTUYECKUMHU COCIMHUTEISIMH, Hampumep, Kimwipes, Tak, 4ToObI €ro TONIMHA ObLIa
HEMHOI'0O MCHbIIC BHYTPCHHCTO AUaMETpa BTYJIKHM ONITUYCCKOTO pa3beMa.

2. CMOYHTE €ro YHCTHIM CIIUPTOM (I/ISOHpOHI/IHOBHM nimn 9TI/IJ'IOBBIM).

3. AKKypaTHO MHpOTPUTE pa3beM BHYTpU BTyJkH. llocine mpoTupku HEOOXOAMMO HAaTh
BBICOXHYTb CIIMPTY BHYTPH BTYJIKU pa3beMa, [10CJIe Yero MOKHO IIPOBOJIUTH U3MEPEHHUS.

ITPABUJIA XPAHEHUA

[TpuGop 10 BBEIEHNS B HKCILTYaTAIMIO CIEIYeT XPaHUTh P CIEAYIONIHNX YCIOBUIX:

. Temmepatypa okpyskaromiero Bo3ayxa ot mioc 5°C go mtoc 50°C;
. OTHocuTeNbHAs BIAXXHOCTH Bo3ayxa He 6omee 90% mipu 25°C;

B nomemenusx 11 XxpaHeHHs HE TOJDKHO ObITh IBUIM, IAPOB KUCJIOT U IIEJI0YeH, arpeCCUBHBIX
ra3oB U JPYIUX BPEIHBIX IPUMECEH, BBI3BIBAIOIINX KOPPO3HIO.

[lpy uMTENFHOM XpaHEHHH, BO M30€XaHWE MOBPEXKICHHS, aKKyMYJISITOPBI CIEAYET M3BJICKATh
u3 OaTapeiHOro OTCeKa.

TPAHCIIOPTUPOBAHMUE

TpancnioptupoBanue pedaeKkToMeTpa IOHKHO TMPOU3BOJIUTHCA B 3aKPBITHIX TPAHCIOPTHBIX
cpeacTBax JOO0Or0 BHaA (HKEJIE3HOIOPOXKHBIM, ABTOMOOWJIBHBIM M pEYHBIM (B TprOMax)
TPAHCIIOPTOM).

[Tpu TpaHCOPTUPOBAHUU CaMOJIETOM PEQIIEKTOMETP J0JKEH OBITh pa3MeIleH B OTAaIUIMBAEMOM
TrEpMETU3UPOBAHHOM OTCEKE.
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3HaveHHs MapaMeTpOB KIMMAaTUYECKHX BO3JICUCTBHI Ha pedieKTOMETp B yNMaKOBAaHHOM BHIE
IIPY TPAHCIIOPTUPOBAHUU JOJKHBI HAXOJAUTHCS B CIEAYIOLIUX MIPeAeIax:

o Temneparypa okpy:xaromiero Bozayxa ot Munyc 20°C go mmoc 50°C;
OTHOCHTENbHAS BIAXKHOCTH BO3yXa He 6onee 98% npu 35°C;

[Tpubop, KoTOpHIN TpaHCHOPTUPOBaCS NpH Temnepatype Huwxe 0°C, 1omKeH ObITh BhIZICPKAH B
HOPMAaJIbHBIX YCJIOBHSIX B TE€UEHHUE 2 4aCOB.

CBEJEHHSA O COAEP KAHUU JPAI'OHEHHbBIX METAJIJIOB

JlparoiieHHbIX METAIIJIOB IPUOOP HE COJIEPIKHUT.
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ITOBEPKA ITPUBOPA

Onepanuy nmoBepku

Bun ucnisrrannii
HaumenoBanue onepauuii [Tpuemo- [lepnoanueckue
CIATOYHbBIC
BHemHuit ocMoTp 1 onpoboBaHue Ja Ja
OnpenesieHre NOrpelHOCTA U3MEPEHHSI MOIITHOCTH Ia Ia
Ornpezenenre TMHAMUYECKOT0 IMana3oHa na Ia
OrnpeneneHrie MEPTBBIX 30H Ia Ia
OrnpeiesieHne MOrpenIHOCTH U3MEPEHUS 3aTyXaHus Ia Ia
Ornpezenenne NOrpeHOCTH U3MEPEHUS PACCTOSTHUS Ia Ia
CpencrBa nosepku
HaumeHoBaHMEe KOHTPOJIBHO-U3MEPUTEIBHON
N — Tun IIpumeuanue

OO0pasoBoe cpeACcTBO UBMEPEHUI cpeHEN FOCT 8.275-91
MOIIHOCTH ONTUYECKOTO U3IYUEHHUs 2-T0 pa3psia
DTaJ0HHOE BOJIOKHO OM 25km
Cornacyromasi KaTyIika OM Ixm (2 mT)

YciaoBus noBepku

HpI/I MMPOBCACHNH ITOBCPKU JOJIKHBI CO6J'IIO,I[EITLC$[ CJIeaAyromue yCiIoBHUAd:

e TeMIlepaTypa OKpY’KaloLIero Bo3ayxa (20i5)0C;
® OTHOCHUTEJNbHAs BIAXXHOCTh Bo3ayxa 3090 %;

e armocdepHoe naBnenue 84+106 klla;

® aKKyMyJsTOpHas Oarapest MOJHOCTHIO 3apsHKEHa.

CpenctBa u3MEpeHHid JOJDKHBI OBITH TMOATOTOBIEHBI K pabote
AKCIUTyaTallMOHHOW TOKYMEHTAIIUEH.

Buemnuii ocMoTp 1 onpodoBaHue

B COOTBCTCTBHUU C

[Ipu BHemHEM OCMOTpEe AOHKHO OBITH YCTAaHOBJIEHO COOTBETCTBHE MPUOOpa CIEAYIOIMIUM

TpeOOBaHUAM:

® KOMIUIEKTHOCTb JOJDKHA COOTBETCTBOBATH TPEOOBAHUSAM (HOpMYIIsIpa;

® BCC HaAAIIMCHU Ha an60pe JOJIDKHBI OBLITh YETKUMH U SICHBIMH

e mpubop HE [OKEH WMETh MEXaHWYECKHMX TMOBPEXKIECHHH Ha KOpIyce W

IMPUCOCOAUHUTCIIBHBIX PA3bCMaXx.

[Ipu ompoGoBanum HeoOXxomuMmo yOeauThcsi B paboTocmocobHocTH mpubopa. s storo
BKJIIOUMTE TMPHOOp, M IOCIENOBATEIbHO NEpeKIovaiTe pexuMbl u3MepeHuil. Ha skpan

AO0JIKHa BBIBOJUTHCA COOTBETCTBYIOIIAA I/IH(I)OpMaHI/IH.
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Buumanue!

OnTudeckue JeTaii NpUOOPOB, HCITOJIB3YEMBIX ITPH IMMOBEPKE, HEOOXOIUMO
OYMCTUTH OT IIBUIM U IPOTEPETH TAMIIOHOM, CMOUYEHHBIM B CITUPTE.

Omnpeaenenue NOrpenIHOCTH U3MePEeHHUST MOITHOCTH

Omnepanyy MOBEPKH HAa COOTBETCTBHUE 3asBICHHBIM XapaKTEPUCTHKAM IPOBOAATCS COIJIACHO
uHcTpykuun MM 2505 — 98. Ceprudukar o0 yTBepkKIEHHH THUIA CPEACTB H3MEPEHUN
RU.C.37.112.A Ne30660.

3nech U ganee pabOuMii 3TaloOH CpeaHe MOIIHOCTH 2-r0 paspsiaa OyJeT MMEHOBaThCs B
cootBeTcTBUU ¢ ToBepouHoil cxemoil ['OCT 8.275-91 oOpa3noBbIM CpeICTBOM H3MEpPEHUN

cpeaneit moiHocTH 2-ro paspsaga (OCHU CM).

l. ColepuTe yCTaHOBKY, IPUBEJICHHYIO HA PUCYHKE

Hcrounuk nznydeHus: cTaOUIN3upPOBAHHBIM.
ATTEHI0aTOp ONTUYECKUH.

OO0pa3oBkIil BATTMETD.

Kanubpyemsiii mpudop.
BonokoHHO-ONITHYECKHIT KaOelb.

OCHU CM 2-ro pazpsiaa.

S e

2. IToarorossTre K paboTe MPHOOPHI COTIIACHO UX PYKOBOACTBAM IO KCILTyaTaIUH.
3. YcranoBuTe Ha Beex npubopax AnuHy BojHb! 1310 HM.

4. BrIxon onTHueckoro aTTeHoaTopa 2 MOJIKIYHUTE K BXOLY 00pa3loBOro BaTTMETpa 3 H
PEryJIMpoOBKOIl aTTEHI0aTOpa YCTAHOBUTE HA €ro BBIXOJE MOIIHOCTb, PAaBHYI) MaKCHUMaJIbHO
U3MEPSIEMOI TOBEPSEMBIM IPUOOPOM.

5. [IpoBeauTe Tpy M3MEPEHHs] MOIIHOCTH TOCIIEIOBATEIHFHO 00PA3IOBBIM BAaTTMETPOM 3 U
KauOpyeMbIM IpruOopoM 4.

6. [ToBTOpUTE OMEpanuu 1.4, MOCIEAOBATEIIFHO YMEHBIIIAasi MOITHOCTH (C marom 5...10 nb),
JOU[ISL 10 MOIIIHOCTH, MUHUMAIIEHO H3MEPSIEMON TTOBEPSEMBIM IPUOOPOM.

7. 3aHeCTH pe3yJbTaT B TAOJIHILY.

8. [loBTOpPUTE M3MEpPEHNUS A1 JUIMHBI BOIHBI1 550 HM.
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OnpenesieHne TMHAMAYECKOT0 IMATIA30HA

1. 3ajmaiite cneayromnye napaMmeTpbl H3MEpPEHUs:

e JlnvHA BOJIHBI 1310/1550 um

e J[uamazoH 160 xm

e lmmynsc 20 mkc

e VYcpenHeHHe 3 MUH.

e OrmeHka noreppb 2P

e  Dunbtp «BBIKIDY

e n B cooTBeTcTBHH ¢ ThITIoM OB
2. Ounctute coeguuuTels U nogxkaounTe K OTDR onTtryeckoe BOJIOKHO JIIMHOM 25 KM.
3. IIpoBenuTe n3mepeHus ¢ yKa3aHHbIMU [TaApaMETPaAMHU.
4. [To monyuyeHHo# pedrekrorpamMmme NpoBEANTE U3MEPEHUE TUHAMUYECKOTO TUana3oHa.
Hnst saToro:

e VYcTaHOBHTE JIEBBIM MapKep cpa3y MOocie OKOHUYAHUS 30HAUPYIOIIETO UMITYJIbCA.

o [IlpaBblii Mapkep Ha MaKCUMaNbHBIA BCIJIECK IIymMa BHE 001acTH (HaHTOMHOTO
oTpaxeHusa. CuMTaiTe 3HAYEHUE PA3HOCTh YPOBHEW Mexay Kypcopamu D max . [Jns
TOYHOTO TO3HIIHOHUPOBAHUS KypPCOPOB CJIETYET BOCIIOIB30BATHCS MACIITAOMPOBAHUEM.

e Briyuciure BeMMUMHY JUHAMHYECKOTo Auana3ona D 1o dopmye:

D = Dmax+ oD1+ 6D2
OD1 - COOTHOLIEHHE MEX]Ty TMKOBBIM 3HAUEHHEM rayccoBa IIyMa U YPOBHEM CHUTHaa, paBHBIM
CPEIHEKBAIPaTUUECKOMY 3HAUEHUIO ATOro IIyMa (T.e. ypoBHeM, Iipu kotopoMm OCIII=1),
oD1= 2,4 nb

0D2 — 3aryxanue y4yactka OB Mexmy ero HadajaoM U HOJO0XKEHHEM JIEBOTO MapKepa; ISl ero
OTIpeNIeJICHUs] CIEeAyeT MBICICHHO MPOMIUTH pedIeKTorpaMMmy BIEBO OT JIEBOIO Mapkepa 0
Hayaja IIKajgbl PacCTOSHUM M MO BEPTUKAJIbHON WIKaJle ONPEIEIUTh BEIMUYMHY YBEIUYECHHUS
YPOBHSI pe(IIEKTOTPaMMBI.

dD2

-10.0 |

D max
-20.0 |
Y
-30.0
KM
0 20" 40' 60" 80 '
5. 3aHecuTe pe3yJbTaT B TAOJIHILY.
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6.

[ToBTOpUTE M3MEPEHUS UIsl IPYTOM JJINHBI BOJIHBI.

Omnpenesenne MepTBbIX 30H

1.

2.

3ajaiite cieayonye napaMeTpbl U3MEPEHUs:

JlmuHa BOJIHBI 1310/1550 am

Jnanazon 1,5 xm

Nmmynse 4 He

Ycpennenue 3 MHH.

OueHka norepp 2P

DunbTp «BBIKIDY

n B cooTBeTcTBUU ¢ THIIOM OB

Ouncture coenuuutessr u noakmounte k OTDR aBe mociienoBaTenbHO COeIUHEHHBIE

ONTHUYCCKUC KaTyIlIKN JJITAHHOMN 1xM.

3.

4.

[IpoBenuTe n3MepeHus ¢ yKa3aHHBIMU [IaPAMETPAMH.

[To nomyuyeHHOH peduiekTorpaMMe H3MEepbTe MEPTBBIX 30H IO COOBITHMIO U IO

3atyxaHuro. [[ns storo:

5.

6.

H3meppTe MEPTBYIO 30HY MO 3aTyXaHHUIO KaK PacCTOSIHUE
OT HayaJla OTpPaXeHUs O TOYKH, B KOTOPOM YpOBEHb
curHayia oTiu4daercs He 6osee yeM Ha 0.5 n1b oT ypoBHs
oOpatHoro paccesHus. [ TOYHOTO MO3UITUOHUPOBAHHUS
KypCOpOB clenyer BOCIIOJIb30BaThCS
MacIITaOupPOBaHUEM.

MepTtBas
30Ha

H3meppTe MEpPTBYIO 30HY IO OTPAKEHUIO KaK --
IIMPUHY UMIIyJbCa Ha yposue -1.5 1b 1 5B
OTHOCHUTCIIBHO BCPUIUHEI. I[JIH TOYHOTI'O -
MO3UIIMOHUPOBAHUS KypcOpoB clenyer

BOCITIOJIB30BAaThHCA MaCH_ITaGI/IPOBaHI/IeM.
MepTtBas

30Ha

3aHecuTe pe3yabTar B TaOJIUILY.

[ToBTOpUTE M3MEpPEHUS Il IPYTrOM NJIMHBI BOJIHBI.

OmnpenesieHne NOTPENIHOCTH U3MEPEHNUS 3aTyXaHHs

1.

2.

3anaiTe creayolue napaMeTpbl U3MEpPEHMS:

JlvHa BOJIHBI 1310/1550 um

Junanazon 40 xm

Nmmynse 3 MKC

Ycpennenue 3 MuH.

OueHka norepb LSA

DOunpTp «BBIKIDY

n B cooTBeTCTBUHU ¢ TUTIOM OB

Ouncture coenunutens U 3areM noaxiarouure k OTDR cormacyronryro kaTymky lkm

COEJIMHEHHYIO C ATAJIOHHBIM BOJIOKHOM JITMHON 25 KM ¢ KaTMOPOBAHHBIM 3aTyXaHHEM.
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3. [IpoBenuTe M3MepeHUst ¢ yKa3aHHBIMU ITapaMeTpaMHu.

4. [lo nomydyeHHOM  peduiekTorpaMMe  OIpeneNuTe H
HOTPEIIHOCTh U3MEPEHMSI 3aTyXaHUs. Y CTAaHOBHUTE KypCOpbI B |

KOHIIE M Hayaje JIMHEHHOrO ydYacTKa pe(ueKTOrpaMMbl W | el }l
CpPaBHUTEC W3MEpPEHHYIO BEIMYMHY HakiIoHa B AB/KM ¢
[aCIIOPTHBIM 3HAYEHHEM HUCIIOJIB3YEMOM KaTylIKU 25 KM.

5. 3aHecuTe pe3yJbTaT B TAOJIHILY. \
6. [ToBTOpUTE M3MEPEHUS ISl IPYTOM JTMHBI BOJIHBI.

OnpenesieHne NOrpeIHOCTH U3MeEPEHHUSI PACCTOSTHUSA

1. 3anaiiTe crneayoore napaMeTpbl U3MEpPEeHHS:
e JlnvHA BOJIHBI 1310/1550 am
e J[uamazon 80 km
e lmnynsc 3 MKC
e VYcpenHeHHe 3 MUH.
e  QwibTp «BBIKIDY
e n B cooTBeTCTBHH ¢ THIIOM OB
2. OuncTrTe COeAMHUTENb U 3aTeM MOAKIIOUYUT K MPHUOOPY COTIacyIoNlyro KaTymKy 1 Km.

K ee xoHIy momkimtounTte KaTymiKy 25 KM ¢ KaJIMOPOBAaHHBIMH TOKA3aTesIeM IMPEIOMIICHUS U
JJIUHOMU.

3. [IpoBenuTe M3MepeHUst ¢ yKa3aHHBIMU ITapaMeTpaMHu.

4. [lo  momyweHHoOU  pedieKTOrpaMMme  OINpPEICIIUTE
MOTPEIIHOCTh M3MEPEHUsI PAcCTOSHUA. J[JIs1 3TOr0 ¢ MOMOIIBIO |
MAacIITaGHPOBAHMS YCTAHOBHTE KYpPCOPHI TOUHO HA OTpaXaKolee | ———
coObITHE  HaAYaJla W  OTpaxkaromiee  CcoObITHE  KOHIIA 1
KaTuOpOBaHHOTO  ONTOBOJIOKHA.  CpaBHUTE  MOJyYEHHOE
paccTosiHAE C TACTOPTHBIM 3HAYCHHEM. 3aHECHUTE Pe3yJbTaT B
TabNuILy.

™

il

5. [ToBTOpUTE M3MEpPEHUS ISl IPYTOM NIINHBI BOJIHBI
(YTOYHMB IOKa3aTesb MPETOMIICHNS).

Hepl/IOIlI/I'lHOCTb MMOBECPKH

[ToBepka nmpubopa AOKHA MPOU3BOAUTECS HE pexe | pasa B 12 mecsIes.
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TAPAHTHUMHBIE OBSI3ATEJIBCTBA

3aBO/I-U3rOTOBUTENb TapaHTHPYET pabOTOCIIOCOOHOCTh MPUOOpa IMpH COOIIOACHUU YCIOBUN
9KCIUTyaTallud, XPaHEHUS W TPAHCIIOPTHPOBAHMSA, YKAa3aHHBIX B HACTOAIIEM TEXHHYECKOM
OTIMCaHMH.

[apaHTuiiHBI CPOK 3KCIUTyaTalMu - 12 MecsIeB ¢ MOMEHTa Mpojaku npubdopa. ['apanTuiinbie
00513aTeNIbCTBA HE PACIIPOCTPAHSIOTCS HA AKKYMYJIATOPBI MUTAHUS U 3apsAHOE YCTPOUCTBO.

B ciydae BeIxoma mpubopa M3 CTposi HEOOXOAMMO COCTaBUTH CONPOBOIUTEIBHOE NMUCHMO C
yKa3aHHEM HEUCHPABHOCTH, MOAPOOHOTO 0OPaTHOTO ajpeca U KOHTAKTHBIX TenedoHoB. [Ipudop
BMECTE C IMCHMOM BBICBUIACTCS MPEIIPUATHIO-M3TOTOBHUTEIIO TI0 aJpecy:

170030, Tseps, yin. Koponesa, 1.9 , CBA3BIIPUBOP
Tei. (4822) 42-54-91, 51-50-72, daxc (4822) 42-54-91
http://www.svpribor.ru, svsales@svpribor.ru

Yo6enurenbHas mpock0a BEICKUIATH MPUOOP ISl PEMOHTA B TIOJTHON KOMIUIEKTALIUH.

CBUIAETEJBCTBO O IPUEMKE

[Tpu6op OTDR VISA 3aBojackoit Ne

COOTBCTCTBYCT TCXHUYCCKUM YCJIIOBUAM U IPU3HAH I'OJHBIM K OKCILTyaTallkuH.

[lara BbIImycKa

[IpencraBurens 3aBona
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CBEJEHMUS O ITIOBEPKE

npudopa Ne
Jmunaa ITokazanus Ilokazanus Jnuna Ilokazanus Iloxazanus
BOJIHBI 00pa3oBoro | MOBEPSEMOTO BOJTHBI 00pasmoBoro | MOBEPSEMOTO
MOBEPKHU CHU, nbMm CU, nbm MOBEPKHU CU, nbm CHU, nbm
1310 am 1550 am
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YcnoBus 3HaueHue
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JvHamuyeckuil Auana3oH
ZOH%OO BKJI | 1310 > 34 1B
2OH((’:OO BBIKJT | 1310 >32 1B
20H(ZOO BKJI 1550 >32 b
ZOH(():00 BBIKJI | 1550 > 30 nb
MepTBast 30Ha 1O 3aTyXaHUIO
10 HC BBIKJI | 1310 <6wMm
10 HC BBIKJI | 1550 <6wm
MepTBast 30Ha MO OTPAKEHUIO
10 HC BLBIKJI | 1310 <2wMm
10 HC BBIKJI | 1550 <2wMm
Paccrosane
3000HC | BBIKJI | 1310 25,230 +25,275 xm
3000 5Cc | BBIKJI | 1550 25,252 +25,297 km
3aTyxaHue
3000HC | BBIKJI | 1310 0,312 + 0,344 nb/xm
3000 5Cc | BBIKJI | 1550 0,182 + 0,202 nb/xm
IToBepurens

JlaTa
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