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AHHOTauusA. B MmaTepnanax goknaga paccMmaTpuBaeTcs pa3paboTaHHas METoAMKa onpeaeneHus
a6CoMIOTHON MOrPeLHOCTU U3MEPEHUS PACCTOSHUIA A0 MECT HEOJHOPOAHOCTEN U COEAMHEHMIA
onTuyeckoro BonokHa (OB) ¢ noMoLb onTndeckoro pednektometrpa MTP 6000. MpuesoasTcs
(OyHKUMOHANbHbBIE BO3MOXHOCTU 3TOro npubopa v npuHuun ero paboTsl.

KnroueBble cnoBa: OnTUYECKMA pednekTOMETp, M3MEPEHWUS PacCTOSIHUIA, MOrpeLUHOCTb,
METOAMKA.

BBegenne. Ina poctmxeHns TpebyeMbix NapameTpoB nepedadn BOSIOKOHHO-OMTUYECKMUX
nmHMn cesian (BOJIC) M ux BBICOKMX 3KCMyaTaUMOHHBIX KayecTB OONnblyld pofib UMEET
MeTponornyeckoe obecnedeHne (MO) cTpouTenbCTBa M TexHUYeckon 3kcnnyaTauum BOJIC.
OpHON M3 BaXkHbIX 3aga4y MO sBnNAeTCa KOHTPO/b METPONOrnyecknx xapaktepuctnk (MX)
NCNONb3YEMbIX M3MepUTESIbHBIX NPUOOPOB. Ha pasHbIX CTaaMaX >XM3HEHHOro uMkna npubopos
STOT KOHTPOJIb OCYLLECTBMSETCA NPU MNPOBEAEHUWN FOCYAAPCTBEHHBLIX WCMbITAHWIA, MOBEPKY,
KannubpoBKM M METPONOrMYECKOM 3KCMEPTU3bl. ITU paboTbl MO METPOSIOrMYECKON OLEHKE
BbIMNOSIHAKOTCA C MCNOSIb30BAHMEM CMELMaAsibHO pa3paboTaHHbIX HayYHO-OB6OCHOBAHHBLIX METOAMK.

B poknage paccMaTpuBaeTca pa3paboTaHHas MeToAauka onpeaeneHns  abConoTHOM
MOrpewHoCcTn onTudyeckoro pednektometrpa MTP 6000 npu M3MEpeHWM pacCTOSiHUM A0 MecCT
HeoAHOpOoAHOCTEN U coeanHeHun OB.

OcrHoBHasa 4Yacrts. Npnb6op MTP 6000 [1] npeaHa3HayeH AN U3MEPEHUS XapaKTepuUCTUK
ONTUYECKNX BOJSIOKOH U BOSIOKOHHO-ONTUYECKMX KOMMOHEHTOB M MOXET BbINOHATL (PyHKUMK
cnepyowmx npnbopos:

— ONTUYECKOro pednekToMeTpa;

— WUCTOYHMKA HEMPEPLIBHOIO ONTUYECKOro U3NYyYeHUs;

— MU3MepuUTeNns MOLHOCTU OMTUYECKOrO U3JTyYeHns;
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— WUCTOYHMKA BUAMMOTO U3JyYEeHUS.

MNpn pabote B pexmume ontudeckoro pednektomeTpa npubop MTP 6000 no3sonser
n3MepaTb 3aTyxaHusi B OB n mnx coegnHeHusx, annHbl OB M BONOKOHHO-OMTUYECKUX JIMHWUIA,
PacCTOSIHUS 10 MECT HEOAHOPOAHOCTEN U coeanHeHuin OB.

MpuHUMn paboTebl onTuyeckoro pednexktometTpa MTP 6000 OCHOBaH Ha U3MEPEHUU CUrHana
0bpaTHOro pa/IeeBCKOro paccesHns npu npoxoxaeHun no OB MOWHOr0 OAUMHOYHOIO
ONTMYEeCKOro  uMnynbca. Cnabbil  curHan  0BpaTHOrO  pacCcesiHus  PerucTpupyeTcs
YYBCTBUTENbHBLIM ONTUYECKUM NMPUEMHUKOM, NpeobpasyeTca B undposyro GOpMYy U MHOMOKPaTHO
yCpeaHaeTca And YMeHbLUeHVUS BAWSAHUS LYMOB annapaTtypbl. B pesynstate 06paboTku 3TOro
curHana gopmupyeTca pednekTorpamma, no KOTopor onpeaensaoTcs napameTpsl OB u BOJIC.

[na reHepauun HenpepbiBHOrO OMTMYECKOro wusnydyeHns B npubope MTP 6000
MCNOMb3YIOTCS TE XKE Na3epHble ANOAbl U ONTUYECKMI Pa3BETBUTENDb, YTO M ANs pednekToMeTpa.
BbIXOAOM UCTOYHMKA HEMPEPBLIBHOMO U3NYYEHUs ABMSIETCA ONTUYECKUMA pa3beM pednekToMeTpa.
MOWHOCTb M3yyeHus CTabunuaupyeTca C MOMOLWBLIO BHEWHero ¢otoamoga M CXeMbl
cTabunusaumm MOLLHOCTW.

[Ans  onpeneneHusi abCoNMOTHOM MOFPELUHOCTM  M3MEPEHMSt  PAcCTOSSHUA  OMTUYECKUM
pednektomerpoM MTP 6000 B KkayectBe 3TaNIOHHOro cpeactBa Obln BblbpaH ONTUYECKUIA
reHepatop Or-2-1. MeTponornyeckne xapaktepuctmkn Or-2-1 [2] nONHOCTbIO YyAOBNETBOPAT
TpeboBaHMSIM peLaeMon 3a1aun.

OnpepgeneHve MOrpeLHOCTM MpPOBOAAT NPU  MMHMMASIbHBIX  3HAYEHUSAX pa3peLueHus
(WHTepBana AMCKpeTM3auMM CurHana obpaTHOro paccesHus), AONYCTUMBLIX ANS  AAHHOro
AMana3oHa W3MepsieMbiX paccTosiHMM. OAHOBPEMEHHO MPOBEPSIOT 3HAYeHWs AMana3oHOB
N3MEPEHNS PacCTOSHUMN.

[lns onpeaeneHns MorpelHoCTM U3MEPEHUSI PacCTOSAHMN HeobX0AMMO COEANHUTbL BbIXOA
reHepaTopa Ol-2-1 co BxoaoM pednektometpa MTP 6000 1 BkIOUMTL reHepatop. C NOMOLLbLIO
KHOMKN F2 Ha nepeaHel naHenu pecdnekToMeTpa BblopaTb OKHO «[llapaMeTpbl M3MEpPEHUs»
NoKa3aHHOE Ha pUCYHke 1.
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PucyHok 1 — U306pakeHne okHa «lapamMeTpbl uamMepeHuns» Ha aucnnee pedpnektomerpa MTP 6000.

B nosBuBweMcs oOkHe «[lapamMeTpbl WM3MEpPEeHUs» YCTAHOBUTb Creaylolme 3HavyeHus
napaMeTpoB:

ANMHA BONHbI - MUHMManbHas w3 1310, 1490, 1550, 1625 HM ana 0OAQHOMOAOBbLIX
pechnekToMeTpoB UM MmHuManbHasa u3 850, 1300 HM anga MHOroMoAoOBbLIX pedneKTOMETPOB;

JINanasoH pacCTosHUM: 2 KM;

ANNTenbHOCTb uMnynbca: 100 He;

paspeweHue: 0,16 m;

BPEMSI U3MepeHusi: 6e3 ycpeaHeHui;
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OCTaJsIbHbIE MApPaMeTpbl — MO YMOIYAHUIO.

lNocne yCTaHOBKU NapaMeTpoB N3MepeHUsa HaxxaTtb KHOMKY ENTER.

3aTeM C NOMOLLbID KHOMKKU F3 BblIbpaTb OKHO «[lONOAHUTENbHLIE NMapaMeTpbl U3MEPEHNS».
B 9TOM OKHe yCTaHOBUTb CrieaytoLme 3Ha4eH1sa napamMeTpoB:

ko3 dumumeHT obpaTtHoro paccesHus, BC: -80,0 dB ansa anvHbl BonHbl 1310HM, -81 dB, ans
AnviH BOMH 1490, 1550, 1625 HM, -72 dB, ana anuHbl BOAHbLI 850 -75 dB, ans anvHbl BOAHbLI 1300
HM.

MNokazatenb npenomnenus, n: 1,47500.

OcTanbHble NapaMeTpbl — MO YMOSYAHMIO.

3aTeM YyCTaHOBUTbL B MeH” [lapaMeTpbl® YyNpaBnsioWeEd nporpaMmMbl  ONTUYECKOTO
reHepatopa Ol-2-1 3HauyeHue nokasaTend NpesioM/IeHns, paBHbIM 1,475.

HaxaTb KHOMKY «PaccTosiHMe» ynpaBnsiowen nporpaMMbl ONTUYECKOro reHepatopa Or-2-
1, Npy 3TOM OTKPOETCA OKHO «[MpoBepkKa WKasbl PacCCTOSAHWUI», B HEM CNEeAYET YCTaHOBUT:

ANana3oH U3MepPSIEMbIX pacCTOSHUN — 2 KM;

ANVHY BOJHbI - B COOTBETCTBUM C BbIOpaHHOM ANIMHOW BOJHbI peIeKTOMETpa;

ANVUTENIbHOCTb U3MEPUTENBHOro nMnyneca - 100 m;

UYNCNO U3MEPUTENbHBLIX UMMNYNbLCOB - 5;

NnosioXkeHne 1-ro u3MepuTesibHOro uMmnyneca - 400 m.

HaxkaTb KHOMKY <«3adukcMpoBaTb MNapaMeTpbl WMMYAbCOB», 3aTEM HaXaTb KHOMKY
«/lonycTMMas NorpewHoCTb» U YCTaHOBUTbL MapaMeTpbl ANs pacyeTa AONYyCTUMOW MOrPELLUHOCTH
npubopa:

ALy= 0,5M

ALsgmpie= dL, M (MMHMManbLHOW pa3spellarollend cnocobHocTM npubopa Ans 3aAaHHOro
Anana3soHa U3MepseMbIX PacCTOSHUI);

SL = 0,00003.

SanycrTurt s npubop MTP 6000 Ha namepeHune B pexxmme 6e3 ycpeaHeHus.

C NOMOLWbID aTTEHATOPOB ONTMYeCcKOoro reHepatopa Ol-2-1 yCTaHOBUTbL aMnAuTyay
MMNYNbCOB Ha 3KpaHe npubopa Ha 2-5 Ab HWke BepxHEN rpaHuLbl BEPTMKANbHOM LIKasb
npubopa. [OPU3OHTANBbHYKD JIMHWIKD, UMUTUPYIOLLYKO CUrHan obpaTHOro paccesiHus Ha
pednekTorpaMMe, YCTaHaBIMBaKOT Ha ypoBHe (11+1) Ab HMXKe NNOCKOM YacTu BEpPLUMHbI
UMNynbCa, AN MHOrOMOAOBLIX pednekToMeTpoB, M Ha ypoBHe (15%1) Ab HMXe NAOCKOM YacTu
BEPLUMHBI MMNYNbCa, AN OAHOMOAOBLIX pehNeKTOMETPOB.

IT o ¢ n e 3aBepweHns pabotbl Npnbopa MTP 6000 B 3TOM pexXume NepeaBuHYTb Mapkep:
«B» B KpaWHee npaBoe MOJIOXXEHNE U NPOYMTaTb MAaKCMManbHOE 3HAaYeHUE LKasbl PaCCTOSHUIA,
3TO 3HaYeHME ABNAETCA ANANa30HOM U3MEPEHUS PACCTOSHUN.

C nomowbto Mapkepos npubopa MTP 6000 n3mMepuTb paccTOAHUS OT Hadana koopauHaT
[0 TOUYKMN NepeceyeHns ropuoHTasIbHOM IMHUW, UMUTUPYIOLWEN CUrHan o0bpaTHOro paccesHusi, u
nepegHero (poHTa Kaxaoro umnynbca. Npu 3TOM WMCNONb3YETCA MaKCUMManbHas pacTaXkKa
MaclTaba no wkane 3aTyxaHus 1 LWKa 1 e PacCTOSHWUN.

3 aHecTHu MONYYEHHbIE 3HAUYEHNS B COOTBETCTBYIOWMI cTonbel ("PecnektomeTp”) B
OkHe «[1poBepKa LKasbl PaCCTOSHUI>» YNPaBsIOWEN NPOrpaMMbl ONMTUYECKOrO reHepaTopa, Ans
AanbHeNwWero aBTOMaTMYeCcKoro pacyeTa norpewHocTen no opmyne:

Al =11 \/AL% + (L — Loj)” (1)

rae AL, M — npeaenbl AOMYCKAaeMOM OCHOBHON abCoNMOTHOW NOrpewHoCTU Mpu
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BOCMPOU3BEAEHNN PACCTOAHUA ONTUYECKOro reHepartopa Orr-2-1

L;, M- paccTtosiHue A0 j-ro uMnysbca, M3MepeHHoe no skpaHy npubopa MTP 6000,

Loj, M- PacCTOsIHME [0 j-TO UMMyJbCa, 3a/laBaEMOE ONTUYECKUM reHepaTopoM Or-2-1.

IToBTODPHUTDH UIMEPEHUS ANS BCEX ANAMNA30HOB PaCCTOSHMIN, yKa3aHHbIX B Tabnuue
1 ana paHHoro npubopa, MO OMMCAHHOM BbiE METOAMKE. YCTaHaBNMBATb ASIMTENBHOCTU U
NOJSIOXXeHne NepBoro N3MeEPUTENBHOIO MMMYybCa COrnacHo Tabnuue 1.

Tao6auual

Jnate 1pHOCTD [MonoskeHHE TIEPBOTO JluanazoHbl H3MEPSHUS PACCTOSHAMN, KM
HU3MEPHTETLHOTO H3MCPHTEIEHOTO = =
MHOFOMOI[OBBII/I OE[HOMOI[OBI)II/I
HMITYTbCA, M HAMITYJIbCA, M
pedaekroMeTp pedrekToMeTp
100 400 2 2
300 400 10, 20, 40 10, 20, 40
1000 400 80 120, 240

Pes3ynbTaTHs NPOBEPKN CUNTAIOT YAOBNETBOPUTENBHBIMU, ECIN:

- MAKCMMaribHble 3HAY€HUs LKanbl pacCTOsiHAM COOTBETCTBYIOT Auana3oHaM U3MepsieMbIX
paccTosiHUIN Tabnuubl 1;

- MNOJMYYEHHbIE 3HAYEHUS NpeaenoB norpewHocten B ctonbue «lorpelHoCTb»  He
MPEBLILLAIOT MPEAENnoB  AOMYCTUMON abCOMOTHOM MOrPelHOCTU  WU3MEPEHUsI  PacCTOsHUS,
yKa3aHHbIX B cTonbue «[onyck» B OKHe «[llpoBepka LiKanbl pacCTOSHUA» YNpaBAaHoLLEN
MporpaMMbl ONTUYECKOIO FreHepaTopa, T. €. YAOBIETBOPAOT YCI0BUIO:

ALy <dl+dL+3%107° Ly; (2)

r 1o e AONYCTUMOE 3HayeHune HadanbHoro casura dl 0,5 m;

dL - YCTaHOBJIEHHOE 3HayeHue paspeleHns (MHTepBana AWMCKPETU3aLMKn CcurHana
obpaTHOro paccesiHus), M;

Lo;— PACCTOsHWE, 3alaBaEMOE OMNTUYECKMM reHepaTopoM Or-2-1, M.

JaxnroyeHne. Pa3paboTaHHas MeToauka MO3BONSET  onpedenutb  abCOMOTHYHO
MOrpeLLUHOCTb U3MEPEHUS PAaCCTOSIHUIA A0 MECT HEOAHOPOAHOCTEN U coeanHeHnn OB ¢ nomolubto
onTuyeckoro pednektometpa MTP 6000.

Cnncok nmreparypsi
1. PyKOBOACTBO 110 3KC/TyaraLiym onmmyeckoro pegrexkromerpa MTP 6000
2. PyKoBOACTBO 10 3KCrayaraumm OrTuYecknM reHeparopom Of-2-1.
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Supervisor: A.P. Beloshitsky - Candidate of Technical Sciences, Associate Professor.
Annotation. In the materials of the report the developed technique of determination of absolute
error of measurement of distances to the places of inhomogeneities and connections of optical
fiber (OF) with the help of optical reflectometer MTR 6000 is considered. The functional
capabilities of this device and the principle of its operation are given.
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