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1. BBEJJEHUE

Hacrosimee pykoBOJICTBO 1O SKCIUTyaTalldy PaclpOCTPaHIETCs Ha H3MEPUTEIbHbBIC TPUOOPHI
cepun «TOITA3-9400» u mpenHa3HaueHO I U3YyYEHUs MX HA3HAUYEHUs, NPUHLMIA JIEHCTBUS,
NPaBUJI SKCIUTyaTalluH, TEXHUIECKOTO O0CITYKHBAHUS U XPAHEHHUSL.

Nameputensupie  npubopsr  cepun  «TOITA3-9400»  sABIAOTCS ~ ONTHYECKHMM
pedaekToMeTpamMu TSl BOJIOKOHHO-ONITHYECKUX JIMHUH CBS3M (J1ajiee 10 TeKCTy — pediekromerp,
npuboOp) W TpeIHa3HA4YCHBI IS HW3MEPEHHs] 3aTyXaHWsS OJHOMOJOBBIX M MHOTOMOJIOBBIX
ONTHYECKUX BOJIOKOH METOJOM OOpaTHOTO pacCesHUs, W3MEPEHUS PACCTOSHHUS JO MECT
HEOJHOPOJIHOCTEM, OILICHKH MapaMeTpoOB HEOIHOPOJHOCTEH ONTHYECKUX BOJOKOH. Hamuuue B
mprudOpax BCTPOSHHOTO U3MEPHUTEIIS ONTUYECKONW MOITHOCTH TIO3BOJISIET TAKKE U3MEPSTh CPEIHIOI0
MOIIIHOCTh ONTHYECKOTO U3JTyUYCHHsI TIEPEIaTIMKOB U MTOJTHOE 3aTyXaHUE ONTO-BOJIOKOHHOMW JIMHHUH.

B cocraB cepun mnpubopoB «TOIIA3-9400» Bxomar Takxke MOAYIH pedIEeKTOMETPOB,
IIpEIHA3HAYCHHbIE JJI HCIOJb30BAaHUS B KauyeCTBE COCTaBHBIX YacTE€ W3MEPUTEIBHBIX U
TE€XHOJIOTMYECKUX YCTAHOBOK M KOMIUIEKCOB WM CAaMOCTOSITEIbHBIX MPUOOPOB CIEUAIBHOTO
HazHadeHUss. OHUM MMEIOT TEXHMUYECKHE XapaKTEPUCTUKM TaKHWE K€, KaK y IOJHOLEHHBIX
n3MmeputenbHbix mpudopoB cepun «TOITA3-9400», m oTIMYaAlOTCS OT HHUX KOHCTPYKTHBHBIM
UCIIOJIHEHUEM U KOMITJIEKTOM MocTaBkH. K HauMeHoBaHMIO MOty el fo0asisercs muTtepa «-E».

B cepun «TOIIA3-9400» BeImycKaeTcsi HECKOJIBKO MoOeNel MNpUOOPOB, OTIMYAIOLIUXCS
COCTaBOM M (DYHKUMOHAIbHBIMM  BO3MOXHOCTSAM.  [lepeueHb  Mojenell  ONTHYECKUX
pedaekToMeTpOB, TOCTYITHBIX IS 3aKa3a, npeAcTaBieH B Tabmume 1.1.

Tabmuma 1.1
HopTsel H3mepurens BusyanbHblii
IToiHOEe HAMMEHOBaHME, Junamu4.
0603HAYCHIE peduiekTomeTpa. ananason, 1B MOIIIHOCTH, negexTocKon
JITMHBI BOJIH, HM ’ nbm (VFL)

TOITA3-9400-A-85-30-31-55-PMH | MM: 850/1300 30 60..426

SM: 1310/1550 41 B ecte
TOITA3-9400-A-85-30-31-55-PM | MM: 850/1300 30 85, +10 cc

SM: 1310/1550 41 O ™
TOIIA3-9400-A-31-55-PMH SM: 1310/1550 41 -60...+26 eCTh
TOITA3-9400-A-31-55-PM SM: 1310/1550 41 -85...+10 eCTh
TOITA3-9400-A-31-49-55-PMH SM: 1310/1490/1550 41 -60...+26 €CTh
TOITA3-9400-A-31-49-55-PM SM: 1310/1490/1550 41 -85...+10 €CTh
TOIIA3-9400-A-31-55-62-PMH SM1: 1310/1550 41 60..426

SM2: 1625 39 ecte
TOITA3-9400-A-31-55-62-PM SM1: 1310/1550 41 85, +10 eCTh

SM2: 1625 39
TOITA3-9400-A-31-49-55-62-PMH | SM: 1310/1490/1550 41 60..426 .

SM2: 1625 39 ec
TOITA3-9400-A-31-49-55-62-PM | SM1: 1310/1490/1550 41 85, +10 ccTh

SM2: 1625 39
TOITA3-9400-B-31-55-PMH SM: 1310/1550 35 -60...+26 €CTh
TOITA3-9400-B-31-55-PM SM: 1310/1550 35 -85...+10 €CTh
TOIIA3-9400-B-31-55 SM: 1310/1550 35 HET eCTh

* Jlnsa mopyneit pednextomerpoB cepun «Toma3-9400-E» ucnonb3yroTcst aHalIOrMYHbIE
HAaUMEHOBAaHUA U 0003HAYEHHUS, OTINYAIOIIMECS J00aBICHUEM K HAMMEHOBAHUIO JIUTEPHI «E».



B nporuiecce u3ydeHus: 1mosib30BaTeIbCKOTO CIIPOCa W COBEPIIEHCTBOBAHUS MPUOOPOB cepuu
«Tonaz-9400» BO3MOKHO MOSIBICHHUE APYTUX MOJENEH ONTHYECKUX PEeIEKTOMETPOB C JPYTUMHU
3HAYeHUSAMU paboyurX JUIMH BOJIH; C U3MEPUTENIEM OINTHYECKOW MOILTHOCTH B JAMAana3oHe OT -85 110
+10 nbm nmu ot -60 mo +26 nbMm; ¢ nMHaMuYeckuM auama3zoHoM peduiekromeTpa 351b nmm 401b.
KonnuectBo paboumx JUIMH BOJIH MOXeET ObITh OT 1 10 4. HoMuHaneHble 3HaUeHUS pabOYMX JUTMH
BOJIH BbIOMpatoTcs u3 psaa: MM: 850, 1300; SM: 1310, 1490, 1550, 1625, 1650 um.

B Hexoropeix Mopensax cepun «Tomna3-9400» ummeerca nBa onTuueckux mnopra. Tak B
MOJIEJIAX, TPeAHA3HAYCHHBIX i TecTupoBaHus MM u SM BOJIOKOHHBIX JIMHUM, MPETyCMOTPEHBI
pasnnyHble omnTHYecKue BBIXOABI a1 MM m SM curHanoB pediaekTomMeTpa M HCTOYHHUKA
u3nydyeHus. B mpubopax, mpeaHa3HauEHHBIX ISl TECTUPOBAHMS <GKUBBIX» JIMHHM, MOXET ObITh
BBIJICJICH OT/ACJIbHBIA ONTHYECKUN MOpPT Ha JUIMHE BOJHBI 1625 wnm 1650 HM C 3alIUTHBIM
ONTHYECKUM (DUIBLTPOM, YCTAaHOBJICHHBIM BHYTpH mpubopa. Eciam B mpubope curnan 1625 uM
O00BEIMHEH C CHUTHAJaMHM JPYTMX JUIMH BOJH Ha OOIIEM ONTHYECKOM KOHHEKTOpE, TO JUIs
TECTUPOBAHUS GKUBBIX» JIMHUH JOJKEH MPUMEHSTHCS BHEIIHUNA 3alIUTHBIA QUIIBTP.

W3meputens ONTHYECKON MOIMHOCTH paboTaeT BO BCEM JUANa30HE [UIMH BOJH:
ot 800 M 110 1650 HM.

B Hacrosimee Bpemsi BO3MOXKHO IPOU3BOACTBO MOAENEH MPUOOPOB, OTIMYAIOIIUXCA OT
yKa3aHHbIX B Ta0Onuue 1.1, mo unauBuayanbHOMY 3akaszy. Huke onucan npuHmun GpopmMupoBaHUs
HaMMEHOBaHUs MoJienu peduiekromerpa cepun « Tomaz-9400y.

HaumenoBanue moaenu peduiekromerpa cepun «Tomaz-9400»

COIEPXKUT UH(POPMAIMIO O AMHAMUYECKOM Auamna3zoHe pediieKToMeTpa, padouux JJIMHAX BOJIH,

YHCIIE ONTUYECKUX TTOPTOB, U3MEPUTEIIE MOIIHOCTH.
[TpumMep 3anucu B KOHCTPYKTOPCKOM IOKyMEHTaluu npubopa ¢ AuHaMudeckuM auarnazonom 40 nb,
pabounmu jummHamMu BosiH: 1310/1490/1550/1625 HM W u3MepuTeneM ONTHYECKOW MOITHOCTH C
Jrana3zoHoM oT -60 1o +26 n1bM npuBeAeH HUXKE:
Pegnexmomemp onmuueckuti « TOIIA3-9400-A-31-49-55-62-PMH »

Onrtuueckne pedIeKTOMETPbl TPUMEHSIOTCS TIPH  CTPOUTENBCTBE W OOCITY)KMBaHUU

BOJIOKOHHO-ONTHYCCKUX JIUHHI CBS3H;



2. TEXHUYECKHUE XAPAKTEPUCTHUKU

2.1.0cHOBHBIC MapaMeTPbI U XapaKTEePUCTUKHU peduiekTomeTpa

[Tpubop cootBercTBytoT 'OCT 22261-94, OCT 45.191-2002 1 OCT 45.192-2002.

[To paboynM YCIOBUSIM SKCIUTyaTaluu NPHOOp YAOBIETBOPSET TPeOOBAHUSAM TpyMIbl 4
I'OCT 22261-94. Ilpubopsl yCHEIIHO MPOLUIM NPUEMO-CAATOYHbIE MCIIBITAHUS U COOTBETCTBYIOT
TpeOoBaHUAM TexHUUeckux yciaouil TY 665850-100-94582333-2016.

Tabmuma 2.1. Texaudeckue XapakKTepUCTUKH ONTHYECKOTO pediekToMmerpa

IHapameTp 3HavyeHue

Pa0ouast 1JiMHA BOJHBI cM. tadi. Tabnuna 1.1

SM: 0.25 — 300 xm

Jnana3zoHbl H3MepeHN pacCcTOAHUA MM: 0.95 — 30 xu

SM: 5, 10, 20, 50, 100, 300, 500, 1000, 3000, 10000,
JJIMTeIbHOCTh HMITYJIBCA, HC 20000
MM: 5, 10, 20, 50, 100, 300, 500, 1000, 3000, 10000

L =+ (dl + dL+L*An/n +L*5*107%), rae

dl=0,7 m.

L — nnivaa u3mepsieMon JTUHUY;

n* — oKasaresb MPETOMIICHUS ONTHYECKOTO BOJIOKHA;

IIpexen nonmyckaeMoii a0COTHOTHOMI
NMOrpPelHOCTH NPH U3MEpPEeHH U

paccTosTHMs An — MIOTPEUTHOCTh YCTAHOBKU MTOKA3aTEISI
MIPETOMIICHUSI.
JAuHaMuyeckuii Auanazon** SM: A/B: 41/35 nb
MM: 850/1300 30/30 nb
IHorpemHocTs NpM N3MepeHUHU 0,05+0,05%A,
3aTyXaHusl rae A — u3MmepsieMoe 3atyxanue B 1b
MepTBasi 30Ha 110 COOBITHIO (TIPH AB 0.8/1.5
MHUHHUM. UIUT. UMIIYJIbCa), He (oJiee v
MepTBasi 30Ha 110 3aTyXaHUIO (IpH AB  45/6u

MMH. JUINT. HMIIYJIbCA), He OoJiee
* BenmunHa n ycranaBnuBaercs B auanazone ot 1,4000 mo 1,6000 ¢ marom 0,0001.
** Tlo ypoBHIO 98% OT MakcuMyMmMa NIYMOB IIpU BpPEMEHHM YCpEeOHEHUS 3 MUH U
JUITENbHOCTH uMIyinbca SM: 10 Mmxkc MM: 1 Mkc.




2.2.0cHOBHBIE MapaMeTPbl U XapPAKTEPUCTUKH U3MepUTeJiei

M3mepurenu ONTUYECKONM MOIIHOCTH WM3MEPSIOT CPEIHIO MOIIHOCTH HEIPEPBIBHOTO U

HUMITYJIbCHO-MOAYJIUPOBAHHOI'O ONTUYCCKOr'O H3JIIYYCHHA B pa60q1/1x CIICKTpaJIbHBIX JUalta3oHax

800 — 1700 EM B 0THOMOJOBBLIX 1 MHOT'OMO/JOBBIX BOJIOKOHHBIX CBETOBOIAX.

Tabnuna 2.2. TexHuyeckue XapakTepUCTUKHU U3MEPUTENIEH ONTUYECKOTO U3TyYECHHUS

ITapamerp

3HauyeHue

JAnana3on uamepsieMbIX MOIIHOCTEH

-601bM™...+26 nbwm (ot 10® o 4*10™" Br)
-851bM...+10 nbm (ot 3.1*10" Bt go 1*10? Br)

Pa0oumii cieKTpaabHbIA 1MAaNa30H, HM

800 -1700

IIar ycTaHOBKHY JJIMHBI BOJIHbI, HM

1

JUHBI BOJIH KaJIUOPOBKH, HM

850, 1300, 1310, 1490, 1550, 1625

IMorpemHoCcTH U3MEpPEHUs YPOBHEH cpeaHeil
MOIIHOCTH B HOPMAJIbHBIX YCJIOBUAX HA

0,3 nb (79
AJHMHAX BOJIH KaauOpoBku 1310 u 1550 um , ,3 1B (77)
He 0ostee
IMorpemHoCcTH NPH OTHOCUTEJIBHBIX 0.2 15 (4.5%)
H3MepeHusx, He 0oJee
Pa3pemienne nuudpoBoii HHAMKAIUN 0,01...0,001 nb

Eaununa maagmero paspsjaa pesyJjabrara
NPH JMHEHHOH 1IKaJe

MBT, MKkBT, HBT

2.3.0cHOBHBIC MapaMeTPbI U XapaAKTEPUCTUKH HMCTOYHUKOB

Tabnuma 2.1. TexHnyeckue XapakTepUCTUKA HCTOYHUKOB ONTUYECKOTO U3JTyUEHUs

ITapamerp 3HaveHue
Paboyas ayyHa BOJTHBI MCTOYHHMKA U3ITYYCHHSI, HM cM. tadi. Tabmuna 1.1
JomycTuMoe cMelieHue HEeHTPAJbHOM JJIHHbI +30
BOJIHBI, HM
IIIupuna cnekTpa no yposHmo 0,5 ucrounmuka, <9
HM
YpoBenb cpeaHeil MOLIHOCTH HENPEPLIBHOIO >-3

ONITHYECKOI'0 U3JIy4YCHU, abm

HecTaOnabHOCTH YPOBHS MOIIIHOCTH
HENpPepPHIBHOI0 ONTHYECKOT0 U3JIyYeHHs Ha
BbIX0/l€ HCTOYHUKA NMPH U3MEHEHUH

TeMIePaTypPhbl OKPY:KaIIel cpeabl B Mpejeaax

+2°C, He GoJ1ee

0,25 nb (3a 4 yaca)




2.4.001mue TexHMYECKHE XapaKTePUCTHKHU Ipudopa

OO6mue TeXHUYECKUE XapaKTePUCTHUKH MprUOopa mpeacTaBieHsl B Taonwuie 2.4.

IMapamerp 3HauyeHue

THn oNTHYECKOT0 COeTHHUTEIS FC, SC, ST, LC (mo 3akazy)

IInranne 1. Ot BcTpoeHHOI! Li-on akkyM. OaTapen EMKOCTBIO He
meHee 6000MA /a

2. Ot ceru 220 B/ 50 I't yepe3 BHewmHu OJI0K MUTAHUS.

3. Ot USB (komnbsiotep, Power Bank)

Bpems HenmpepbLIBHOM PadoOTHI OT
P pep P . He menee 8 yacos
BCTPOEHHBIX AKKYMYJISITOPOB

I'aGapuTHbIe pa3Mepbl 110x55x235 mm

Macca npudopa He Oonee 0,9 kxr

* [Ipu HOpMaNbHBIX YCIOBUAX U MOCJIE MOJHOM 3apsAAKU aKKyMYyJISITOpHOM OaTapeu. Pexum
paboThI: peambHOE BpeMs (HEMpEepbIBHBIE U3MEPEHHUS), [UIUTEIILHOCTh 30HUPYIONIETO UMITyJIbca |
MKC, JuthHa JTUHUA 20 KM.

Pednexromerp coorBeTcTBYeT TpeboBanusiM PII mocne TpancnopTupoBaHus (TpaHCHOPTHAas
TpsCKa B TEYEHUE OJHOrO 4aca ¢ yckopenuem 30 m/c* u unciom yaapos (80...120) B munyTy).

Pednexromerp coorBeTcTBYeT TpeboBaHusiM Hactosimero PII mpu Bnaxknoctn 90% wu
temneparype mitoc 30°C, u nocie npedbiBaHus MpH BIaXHOCTH 95% 1 Temneparype mitoc 25°C.

Pednexkromerp coorBeTcTByeT TpeboBanusMm PII nmpu temmneparype munyc 10°C u mocie
npeObIBaHus pu TemrnepaTtype munyc 25°C.

Pednexromerp coorBercTByeT TpeboBanusMm PII mpu Temmepatype riroc 40°C u mocrne
npeObIBaHMs NpU TeMIiepaType mitoc 55°C.

Pednexromerp coorBercTByeT TpeboanmsMm PIT mpu armocdeprom naBiermu ot 84 klla
(630 mm prt. c1.) 10 106,7 xI1a (800 mm pT. CT.).

HanpsbkeHue MHIYCTpHANbHBIX paJHONIOMEX Ha CETEBBIX 3aKUMax pediekromerpa U
HANpPsOKEHHOCTh TOJS MHAYCTPHUAJIBHBIX paJMONOMEX H3JIyYaeMbIX TECTEPOM COOTBETCTBYET
tpedoBanusm ['OCT 30805.22-2013 g TeXHUYECKUX CPEACTB Kiiacca B.

Pednekromerp ycTOMYMB K BO3ACHCTBUIO 3JEKTPOMArHUTHBIX MOMEX B COOTBETCTBHU C
tpeboBanusmu ['OCT CISPR 24-2013. B pamkax tpeboBanuii ['OCT CISPR 24-2013 mpubop
YCTOMYMB K CJIEIYIOLUIUM BHJIaM 3JIEKTPOMArHUTHBIX MOMEX:

e - snektpoctatnueckuM pazpsgam no ['OCT 30804.4.2-2013 co crTeneHbro KECKTKOCTH 2
(mpsimoe Bo3zeictBue DCP, KOHTakTHBIM paspsn) M co CT. kKECTKocTH 3 (mpsmMoe
BosnerictBue OCP, BO3AymIHBIM pa3psia) TMpU  JAOMYCTAMOM  KPUTEPHUH  KadyecTBa
dbyHKIIMOHUpOBaHUs B;

® K HAHOCEKYHJIHbIM HMIyJbCHBIM mnoMmexam 1o ['OCT 30804.4.4-2013 co creneHnto
KECTKOCTU | B HENsAX SJIEKTPONUTAHMS MO CXEME «IPOBOA-IPOBO» IPH JOMYCTUMOM
KpUTEpUHU KayecTBa PyHKIIMOHUpOBaHus B;

® K MHUKPOCEKYHIHBIM HMITyJbCHBIM IToMexam Oombioit suepruu no I'OCT P 51317.4.5-99 B
LEensX 3JIEKTPONUTAHUS CO CTENEHBIO JKECTKOCTH 2 MO CXEME «IPOBOA-NIPOBOA» MpHU
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JIOITyCTUMOM KpHUTEpUHU KadecTBa QyHKIIMOHUpOBaHUs B;

K JMHAaMMYECKUM HW3MEHEHMsAM (IIpoBajaM, IpPEepbIBaHUSAM U BbIOpOCAM) HaNpsHKEHUS
anektponutanus no ['OCT 30804.4.11-2013 co cTeneHbro KECTKOCTH 2 PHU JOMYCTUMOM
KpUTEpHH KadecTBa (yHKIMOHUPOBaHUS B;

K pasgno4acToTHOMy 3iekTpoMarHuTHoMy nomoo no I'OCT P 51317.4.3-99 co crenensto
KECTKOCTHU 2 MPU JOMYCTUMOM KPUTEPUHN KauecTBa PYHKIIMOHUPOBAHUS A;

K KOHJIYKTHBHBIM [IOM€XaM HaBEIEHHBIX PaJOYacTOTHBIMU 3JIEKTPOMArHUTHBIMU TOJISIMU
o 'OCT P 51317.4.6-99 co cTeneHpto KECTKOCTH 2 MPU JOMYCTUMOM KPUTEPUU KauecTBa
(GYHKIIMOHHUPOBAHUSA A;

Hapa6otka pediiekromerpa Ha oTka3 He MeHee 2000 yacoB.

Cpennuii cpok ciryx0b1 pediiekromerpa He MmeHee 10 er.



3. THO®OPMALMA 11O BE3OITACHOCTH

3.1.Undopmanus mo 3,1eKTP0O0e30IMaACHOCTH

3anpemaercs MOAKIIOYATh OJOK NMUTaHMsSI K CETH NMTaHUS, HAIPsDKEHHE B KOTOPOW He
COOTBETCTBYET HANpsOIKEHHUIO, YKa3aHHOMY Ha Osioke nurtaHus. llpu HecoOmoaeHuH 3TOro
TpeOOBaHUS BO3MOXKHO MOBPEXKICHUE OJIOKA TTUTAHHS.

Hcnonp3yiiTe TONbKO OJIOK MUTaHUS, TOCTABISIEMBIN C TPUOOPOM.

3.2.Uudopmauus no 0e3onacHoi padore ¢ Jia3epoM

HNPEAYNPEXJIEHUE

He mnoakiwoyaiiTe M He OTKJIKYAWTE BOJOKHO NPH HM3JIYy4YalIleM HCTOYHHKE.
| Huxoraa He cMoTpuTe NMpPsIMO B U3Jy4Yarolliee BOJOKHO M 3allMiNaiiTe rjia3a Bo Bpems
| padorel. Ucnosib30Banue nNpudopa He MO HA3HAYEHHUI0, 2 TaK:Ke BbINOJIHEHUE JeHCTBUIA,
OTJIMYHBIX OT ONMUCAHHBIX B PYKOBOJCTBE M0JIb30BaTeJIsl, MOI'YT NPHUBECTH K ONMACHOMY
U3J1y4€eHHUIO.

Bam npubop siBasiercst nasepHbiM uznenueM. [pubop otHocuTes k 1 kinaccy 0e3onacHocTH
cornacHo I'OCT P 50723-94 u k xnaccy 1M corinacao MOK 60825-1:

LASER RADIATION

DO NOT VIEW DIRECTLY WITH
OPTICAL INSTRUMENTS

CLASS IM LASER PRODUCT

OctopomHo!
WanyyeHue nazepa

Ecnu B nprbope ycTaHOBJIEH BU3YaJIbHBIHN JIOKATOP MOBPEXKJIECHHA, TO IPUOOP OTHOCUTCS KO
2 xiaccy 6e3zonacHoctu corsiacHo 'OCT P 50723-94 u x kiaccy 3R cornacao MOK 60825-1:

LASER RADIATION
AVOID DIRECT EYE EXPOSURE
CLASS 3R LASER PRODUCT

K pabote ¢ mpubopom momyckaercs mepcoHan, o3HakomieHHbIH ¢ CanlluH N 5804-91:
«CAHHUTAPHBIE HOPMbI U ITPABUJIA YCTPOMCTBA U DKCITJIYATALMM JIABEPOBY, 1
tpeboBanusamu Oe3onacHoct 1Mo ['OCT 24469-80. HecobOmoneHre npaBuil MOXKET HAHECTH Bpen
3/10pPOBBIO.
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4. HAYAJIO PABOTBI

B nmanHO# riaBe omucaH BHEIIHWN BHJI PUOOpa, €ro OpPraHbl YIPAaBJICHUS, WHIAUKAIUN U
COCIIMHUTEIIbHBIC pa3beMbl. ONHMCAHBI HWCIOJIB3YeMbIe HMCTOYHUKH DSJICKTPOIUTAHUS, IpaBHIIa
BKITIOUCHUS/BBIKITIOUCHHS PUOOPA, CIIOCOOBI MOAKITIOYCHUS MPUOOpa K U3MEPsieMON BOJIOKOHHOM

JIMHUYU ¥ BIOOpa peKrMa ero padoThI.

4.1.BHemrnmii BUg

Bremnnit Bux npubopa npencrasinen Ha Puc.4.1, Puc.4.2 u Puc.4.3

OTDR [N®0s | [12:31 ==
Ofacp

Puc. 4.1. Baemnwnii Bua npudopa (hpoHT)

4.1.1. KHonkM ynpaBJieHUsl PacnojioKeHbl B MPaBOii 4acTH JIMLEBOI MaHeJIH.

A V KypcopHbie KIaBUIIN
<>

@ - Beog (Enter)

F1, F2, F3 - pyHKIIMM KHOIIOK YKa3bIBAIOTCS Ha TUCIIICE

3D Hasan (ESC)

O - BKJI./ BBIKI. (on / off)

S — 3amyck u3Mepenuii (Start measurement)

*_ - Busyanpnsiii nokatop nedextoB (VFL) - Brimtouenue/Boikimodenne VFL.

I:> — TAB (cuMBoJI TaOyNSILIMN) — TOCTIEIOBATEIbHOE NEPEKITIOUEHUE MEXY BKIaIKaMHU

OKHa Ha JUCIIJICC
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4.1.2. IucnJieii npudopa

LIBeTHOI CEHCOpPHBIN AUCIUICH ¢ JUArOHANBIO 5 IOWMOB 3aHUMAET OOJBIIYIO YacTh JIUIIEBOM
naHeJu npudopa ciaeBa OT KHOMOYHOM naHenu. BepXHss cTpoka IUCIUIes CIYXKHUT Ul MHAUKAIUU
cocrosHusl Tipubopa. B »Toit cTpoke B mporecce paboThl 0TOOpa)KarOTCs: 3HAYOK AKTUBHOTO
ONTHYECKOTO pa3zbema peduektomerpa (SM / MM / 1625), pexxum mpudopa (OTDR / PM),
CEepUHBII HOMEp, 3HAYOK MoAKIoueHus BHemHero USB HakonuTens, TeKyllee BpeMs, YpOBEHb
3apsaa aKKyMYJSITOPHOM OaTtaped WiM HMpU3HAK MOJAKIIIOUEHUS MPUOOpa K BHEIIHEMY UCTOYHHUKY
MUTaHus, W JApyras uHPOpMAIMs O COCTOSIHMM TpuOopa, O KOTOpOoMl OyAeT pacckazaHo B
COOTBETCTBYIOIIMX YACTSIX JAHHOTO PYKOBOJCTBA.

OcHOBHasl 4acTh JAUCIUIES CIYKHUT JAJIsl OTOOpa)KeHUs MapaMeTPOB U Pe3yJbTaTOB U3MEPEHHUS.
OHa COCTOMT M3 HECKOJBKMX BKJIAJO0K, NEPEKIIOYAEMBbIX IOCIEI0BATEIbHBIM HAaKaTUEM KHOIIKH
«TAB». Konu4ecTBo M COAEpKUMOE BKIIAJIOK OINPEACNSICTCS TEKYIIMM pekuMoM mpubopa. B
IpaBoil yacTU JUcCIUIes] 0TOOpa)XkaroTcs 3HAYEHUsS MHOTO(YHKIMOHAIBHBIX KHOMOK. Pe3uCTUBHBIM
CEHCOPHBIA JKpaH Ha TOBEPXHOCTH JUCIUIES HCIOJB3YeTCsl B pEXHME BBOJA CHMBOJIBIION
WHBOpPMALUH.

4.1.3. BoxoBble naHeu npudopa

Puc.4.2. Bua c6oky (351eKTpUYEeCKHE Pa3beMbl)

Ha puc.4.2 nokazan Buj 60K0BOI maHenu npubdopa ¢ pazpemamu nuranus U USB. Pazbem
«5V» chmyXuT JUIs TOAKIIOYEHUs BHemHero Onoka nurtaHus. Pazpem USB-B cinyxur ans
MOJKIIFOUeHUsT mpudopa k kommbioTepy. Pazbem USB-A ciayXuT Ui TMOIKIIOYEHUS BHEIIHETO
USB-nakonurenss. Mexay pa3bemamMu Haxonastcss JABa oTBepctus. Ilog  oTBepctuem,
pacrnoyiokeHHbIM Mexay pazbemamu USB, Haxomutcs kHOmKa «COpOC», KOTOpas HCIOIb3yeTCs
JUTSL BBIBEJICHUSI KOHTpOJUIepa MpUOOpa M3 COCTOSIHUSI 3aBUCAHMS (peaKas HelITaTHas CUTyallus).
JIist HaXKaTHUs KHOIIKKA HYXKHO HCITOJIb30BaTh TOHKHM CTEp)KEHBb JauaMeTpoM He Oomee 1.5 mm. Tlox
BTOPBIM OTBEPCTUEM PACIOJOXKEH WHIUKATOP Ipoliecca 3apsja BHYTPEHHEW aKKyMYJISTOPHOM
Oarapeu. [lpm mnonpxmodyeHnn K TpuOOpPy BHemHero Onoka mnuTaHus wiaun kabens USB ot
KOMITbIOTEpA HAYMHAETCs 3apsA] OaTape. B mporiecce 3apsga UHIUKATOP MUTAET KpacHbIM. Ecin
Oatapest MOJHOCTBIO 3apSAANIIACh, MHIWKATOP CBETUTCS KPACHBIM I[BETOM HEMPEPHIBHO.
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Ha puc.4.3 nokazan Buj O0KOBOW MaHeTu Mpudopa ¢ ONTHYECKUMH pazbeMaMu. KonndecTBo
ONTUYECKUX PAa3beMOB U UX 0003HAUEHHUE OTINYAIOTCA VIS Pa3HbIX MoJienel mpuoopa.

CumBonmamu  «SM», «MM» «1625» 0003HaYarOTCS BBIXOABI PEQIIEKTOMETPA, CHMBOJIOM
«VFLy» - BbIXOJ BU3YaJbHOI'O JIOKATOpa MOBPEKICHHM, a cuMBOJIOM «PM» - BXoa m3meputens
MOII[HOCTH.

Puc.4.3. Buza cOoky (onTu4eckue pa3beMbl)

4.2. UCTOYHUKY NMUTAHUA

[Tpubop nuTaercs OT CIEAYIOIMIUX HCTOYHHKOB:
e Bcrpoennas Li-on akkymysiTopHast 6aTapes;

® Bremnuii 610k mutanus ( ot cetu 220 B);

e USB (xkommbroTep, Power Bank)

BHUMAHUE

ECJIX HE YCTAHOBJIEHO BPEMS «<ABTO BBIKJIIOYEHUS» ITPUBOPA .

' Ilpu cHM:KeHMHM YPOBHSI 3apsila aKKYMYJSATOPHOH Oaraped HMKe J0IyCTHMOIO,
d npuodop nepekJTIOYUTCS B IHeprocoeperaomuii pexxum. lanbHeiimasi padora Bo3MOKHA
TOJBKO NPH NMOKJIIYEHHH NMPHOOpa 4depe3 BHEIIHUH 00K nmuTaHusa K ceru 220B mim
yepe3 kadejb USB k komnbloTepy win 010Ky nutanus ¢ Bbixogom USB!
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4.3.Brirouenue u Boikiouenue npudopa

Bruirouenue: UtoObl BKITIOYHTE MPHOOP HAXKMUTE U yIEpKUBaiTe KHONKY «Bxir./Beiki» 1o
IIOSIBJICHUS 3BYKOBOI'O CUTHaja. llociie KOpOTKOro 3ByKOBOIO CHrHaja Ha JUCILIEE HAa HECKOJIBKO
CeKyHJ| TOSBUTCS WHGOpMAIUMs O HAWMMEHOBAHMHM MOJENIW MPUOOpa, €ro CEpUMHOM HOMEpEe U
HoMepe Bepcuu BHyTpeHHero I1O , 3arem Ha aucriee npudopa MOSIBUTCS OKHO IVIABHOTO MEHIO
(Puc.4.4).

Boikirouenue: UToObI BRIKIIIOYUTD MPHOOP HAXKMUTE M YACPKUBaiTe KHOMKY «BKir./BBIKIL»
JI0 MOMEHTA, TI0Ka AUCIUIeH IpuOOopa He MOracHeT.

[Iporiecc BBIKIIIOUEHHS TTPUOOPA JIITUTCS OKOJIO 3 CEKYHJ U COMPOBOXKIACTCSA CIEAYIOIUMHU
COOBITUSIMU: |- B BEpXHEH CTPOKE JUCIUICS MOSBIISETCS CUMBOJIbHOE M300pakenue «OFF» Gemnoro
uBeta; 2- uBet cuMBoioB «OFF» mocnenoBaTtebHO U3MEHSIETCA HA JKEJThIM U KPACHBIN; 3- mocie
KOPOTKOTO 3BYKOBOT'O CHTHAJa JUCIUICH TaCHET, MUTaHKE MPUOOpPa BHIKIIFOYAETCS.

[Ipu BBIKIIIOYEHMH TOpUOOpa AMCIUIEH MOXKET OCTaTbCs YAaCTUYHO I1O/JCBEYECHHBIM, €CIIU
npubop noakmoueH kabenem USB k pabotaromemy komnbroTepy. [locne oTkimodeHus kaOens
JMCIIIEH MOracHeT.

Ecnu npubop He BBIKIIOYAETCS AOJITUM Ha)KaTheM KHONKHU «BKi1./BBIKIL», HY’)KHO BBITIOJTHUTD
copoc koHTposiepa mpubdopa. Knomnka «COpoc» HaXOIUTCS MO OTBEPCTHEM, PACIIONOKEHHBIM Ha
00KOBOI1 manenu npubopa nocepenune Mmexay pazbemamu USB-A u USB-B. [lng HaxkaTwsi KHOTIKA
HY’KHO HCIIOJIb30BaTh CTEPKEHb TUAMETPOM MeHee 1.5 MM.

4.4.I'1aBHOE MEHIO U PesKMMbI paboThI Mpudopa

OxHo ['maBHOTO MEHIO COICPKHUT TpU BKIAAKU: «Pexum», «YcraHoBkn» u «MHbOpMaIms.
[TepexnroueHne MeXIy BKJIaJIKaMU MPOU3BOAUTCS KHOMKOW «Tab.», Mo KOIbIly cieBa Ha MpaBo.
[TepemernieHre MO MyHKTaM MEHIO Ha BKJIAJIKE MPOU3BOJIUTCS € IMOMOIIBLI0 KHOMOK «CTpenka BHU3»
u «Crpenka BBepx» [l BbIOOpa MyHKTa HY)XHO HaXkaTh KHONKY «BBom» . Ins Bo3BpaTa B
I'maBHoe MeHO wucnons3yercs kHonka «Hazan». Brmagka «Pexum» ['maBHOro MeHro
npeaHa3HaYeHa sl BBIOOpa pexxuMoB paboTsl ipubopa (Puc.4.4): pedekToMeTp uim Tecrep.

SM OTDR |N920 |3 15:35
Pexxum YctaHoeku WUndopmauus

Tectep

dainol

Puc. 4.4. Oxuo rimaBHoro Meur. Briaaka «Pexumy»
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Bo Briagke «YCTaHOBKHM» NPOU3BOAMTCS YCTAHOBKA 3HAUEHHWH JaThl U BPEMEHH, BHIOOp
s3bIKa MHTepdelica mpudopa, BKIIOYECHUE/BBIKIIOYEHNE 3BYKOBOIO CUTHAJIA, COMPOBOXKIAIOLIETO
Ha)KaTHE KHOTIOK, ¥ BEIOOD 3a7IepKKH «ABTO BBIKIIIOYECHHUSD ITPHOOpa.

OTDR |N9g9 |EE 111:42 |22

Pexxum YctanoBkn WMucopmaumua

Oara 03.01.2017
Bpema 11:42:27
Language Pycckuit
3BYK KHONOK BbIKM.

Puc. 4.5 T'maBHOe MeHro0. Briaaka «YcTaHOBKIY

Ha Bxnaake «MupopMmanus» oToOpa)kaloTcsi CBEACHUS O MPOU3BOJIUTENIC U HaUMEHOBaHHUH
MojieH pubopa, ero cepuitHoM Homepe u Bepcuu BHyTpeHHero I10 npubopa. [IpuBenena takxe
uHbopMalus O MPUMEHSIEMOM ONTHYECKOM Moxyne. MH(opmamus Ha 3TOW BKJIAJKEe HMPUBOIUTCS
JUTSI CTIPaBKU U HE MOKET OBbITh U3MEHEHA C MOMOIIBI0 KHOTIOK Tprubopa.

OTDR |N999 |H3 |111:42 |52

Pexium YctaHoBku Mnchopmauna

MpoussoauTenb HMK "CeasbCepBuc"
Mopgent npubopa Tonaz-9400

CepuiHbLIN HOMep 0999

OnTUYecKUi Moaynb A-85-30/31-55-PMH-VFL
Bepcua NoO 1.1184

Puc. 4.6. I'maBHOe meHro. Bknanka «adopmarus»
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4.5.04HCTKA ¥ NOAKJII0YEeHHE ONTHYECKUX Pa3beMOB

BAKHO

Jliist Toro, 4To ObI H30e:KaTh OIIMOOK BO BpeMsl U3MePeHHs:

1. Ilepen mnoak/JO4YeHHMEeM ONTHYECKOr0 pa3beMa K BXOoJAy mnpudopa Bcerga
' NpPOBOJAUTE €ro OYMCTKY, Kak onucano Hu:ke. IlpousBoaurenb He Hecer
OTBETCTBEHHOCTH 32 TMOBPEXICHUA MJIH OIIMOKH, BBI3BAHHbIC HENPABHIbHBIM
oOpaieHueM ¢ ONTHYECKMMH Pa3beMaMHU UJIM UX MJIOX0i 0YHUCTKOM.

2. Yoenurechb, UTO Ball KadeJb MMeeT COOTBETCTBYWINMH THN pa3bema. IlonbiTka
coeIMHEHHUsI HeCOBMAIAIOIIMX TUIIOB Pa3beMOB MOKET UX MOBPEIUTh.

Jnst Toro 4toObl MOAKIIOYHTH BOJIOKOHHO-ONTUYECKUN Kabelb K MpHOOPY BBIMOIHUTE
CIEAYIOIIME ICUCTBUA:

1. IlpoBemuTe YHCTKY pa3beMa - NPOTPUTE TOPEIl pa3beMa CIHelHaIbHON O0e3BOpCOBOM
candeTrkoll CMOYEHHON CHUPTOM U MPOBEIUTE BU3YAJIbHBI OCMOTp, YTOOBI YOEIHUThCS B €ro
YHUCTOTE.

2. OCTOpOXKHO pacmojOXKUTe pa3beM Kabens HampoTHUB BXOJHOTO pa3zbema Hpudopa.
N3beraiiTe kacaHUs WM TPEHHS TOPIIA BOJIOKHA U IPYTUX TMOBEPXHOCTEH BHE pasbema. Y OeIUTeCh,
YTO KJIFOY [TOJTHOCTBIO COBIAAAET C COOTBETCTBYIOLIEH ITPOPE3bIO pazbEMa.

3. Haxmure Ha pa3zpeM Tak, 4TOObI BOJIOKOHHO-ONTHYECKHM Kalenb 3apuKCHUpOBajCs Ha
mecte (mis SC u LC-pazbeMoB).

4. 3aTsHUTE pa3beM TakK, 4TOOBI KECTKO 3aKpEMUTh BOJOKHO Ha mecTte. He mepersHure, T.K.
3TO MOBPEIUT BOJIOKHO U pa3zbéM (aist FC-pazbemoB).

HpnMeanne: HeraBI/IHBHOC IIOAKIIOYCHUE BOJIOKOHHO-OIITHYECKOI'O Kabessa K HpI/I60py, a
TaKKe HaJIMYUe CHIIBHBIX M3rHOO0B Kalells BOJIM3H MECTa HNOAKIIFOYCHU A, HpI/IBe,[[éT K OIIHOOYHBIM
pe3ylibTaTaM U3MECPCHUA.

17




5. PEXKUM «PE®JIEKTOMETP»

5.1.0nucanue pexuma

Pexxum mpenHazHayeH i pPETUCTpAaluU  pedICKTOrpaMMBl ONTOBOJIOKOHHOW JTUHUH,
OTIPENICJICHUS] PACCTOSIHUS JI0 OTPAKAIOUIMX M HEOTPAKAIOIINX HEOJIHOPOIHOCTEH, W3MEpEHUs
3aTyXaHus JMHHWH, KauyecTBa CBApKH W ONTHYECKUX coeauHUTEeNei. JlJisg mepexola B pPEKUM
pedextomeTpa BbiOepuTe cTpoky «Pediexkromerp» B okHe [MaBHOrO MeHIO M HaxxMuTe «BBOI»
(em. m. 4.4, puc.4.4). Ha pgucrmee mnpubopa OTOOpa3sHTCS OKHO C YETHIPMS BKJIQJIKAMH:
«3mepenuey, «CobObitusy, «Bomokno» n «Kadeab-uado».

5.2.¥YcranoBka peskuMa M NapaMeTpoOB U3MeEPEeHUsA
peduieKTOrpaMMbl B pesKUMeE « IKCIEPT»

YcTaHoBKa mapaMeTpoB  HM3MEpeHHs  peIIeKTOrpaMMbl  MPOU3BOJUTCS BO  BKIIAAKE
«M3mepenuey». B okHe ycTaHOBKM mapaMeTpoB OToOpaxaeTcs TabiauIla ¢ TEKYIIMMH MapaMmeTpamMu
(puc.5.1 u puc.5.2). [lepemernieHue Mo MyHKTaM MPOU3BOIUTCS KHOMKAMH BEPTHKAIBHBIX CTPEJIOK

@ )51 @ I[J'IH HU3MCHCHHA IIapaMCTpa BBI6paHHOFO IIYHKTAa HY>KHO Ha>XaTb KHOIIKY «BBO,Z[)),

BbIOpaTh CTpesIKaMH TpeOyeMoe 3HaUeHHUE B BBINAJIAIOIIEM CIIUCKE U ellle pa3 HaxkaTh «BBomy.
SM OTDR |N963 |3 15:25 |22
WUamepenue CobbiTua BonokHo|Kabenb-nndo

AnuHa BonHbl

AnanasoH uamepeHuni e
WMmnynec 20 He
Bpema ycpeaHeHun 5c
ABTOCOXpaHeHune Beikn
TecT nogknoYeHusA Beikn
DunbTp ABTO

Puc. 5.1. YcranoBka pexuma paboTsl pedieKToMeTpa .

B BepxHeil crpoke BeIOMpaeTcs pexxuM paboThl pediexromerpa: «ABTO», «O030p» WiIH
«IKcnepr».

B pexunme «OkcmepT» omepatop HMEET BO3MOXKHOCTh YCTaHOBKM BCEX IapaMeTpoOB
U3MEpEHUs. DTO PEKUM JJISl BBICOKO KBATH(DUIIMPOBAHHBIX MOJIH30BATENICH.

B pexume «ABTO» TOJB30BATENb YCTAHABIWBACT JUIMHY BOJIHBI W BpPEMS YCPEIHEHUS,
OCTaJIbHBIE TTApaMETPBI IPUOOP BHIOUPAET aBTOMATHYECKH.

B pexume «O030p» (M3MepeHHE B peaJbHOM BpPEMEHH) IPOU3BOJIUTCS HENPEPHIBHOE
CKaHMPOBAHME TPACCHI C MEPUOJUYECKUM BBIBOJOM pe3yibTaTa Ha JUcCIUiei. JpyruMu cioBamu
ATOT PEXHUM MOXKET OBITh Ha3BaH «lI3MepeHne B peaJbHOM BpeMEHW». Pexxum yno0eH npu moucke
HEUCTPAaBHOCTEM M KOHTPOJE Tpolecca CBapKH BOJOKOH, a TaKXe NpU MOAKIIOUEHUU
HEOKOHIIOBAaHHOT'O BOJIOKHA C MIOMOUIBIO CIIEIMATIBHOIO alanTepa.

PaccmoTpum nonpoOHee mpornece YCTaHOBKH TapaMeTPOB B PEXKUME « IKCIIEPTY.
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SM OTDR |N963 |3 17:19

W3mepenue CoﬁblTHﬂ|Bon0KHo Kabenb-nncpo
Pexxum JKcnept
Awana3oH uamepeHuni 2,5 KM
WMmnynsc 50 ne
Bpemsa ycpegHeHusA 15¢
ABTOCOXpaHeHue Brikn
TecT noaxknioyeHun Beikn
PuneTp ABTO

Puc. 5.2. YcranoBka napamMeTpoB U3MEPEHHUS B PEKUME « DKCIIEPT

Bo Bxmanke «W3mepenue» BoiOepure «lJIMHY BOJHBI» Ha KOTOPOM XOTHTE MNPOBOJIUTH
u3MepeHusi. MoxxHo BbIOparh 1, 2 uiam 3 3HaueHUs JJIMHBI BOJHBI M3 MMEIOUIMXCS B MpuOope, Ha
KOTOPBIX OYyIyT MPOBOJIUTHCS MOCIEAOBATEILHO HM3MEPEHHs 3a OJMH LMKI. Pe3ynbTaThl 3THX
U3MEpPEHUH 0TOOpAa3ATCs Ha JUCIIEE Pa3HBIMU [[BETAMH.

[Tapamerp «/Ilmamazon wu3MepeHmMil» pekoMeHIyeTcs ycTtaHaBiauBaTh Ha 30% Oosmbiie
WUCTUHHOM JUIMHBI JUHUU. Eciy niuHa JIMHUM HE WM3BECTHA, YCTAHOBUTE «aBTO». B 3TOM pexume
npubOp caM ONPENENUT JUIMHY JUHUU U BBICTABUT ONTHUMAJIbHYIO AJIUTEIbHOCTh UMITYIIbCA.

B ctpoke « AmMnyJibe» BBIOUpaeTCs ATUTENBHOCT 30HIMPYIOLIET0 UMITYJIbCca U3 psja:

5, 10, 20, 50, 100, 300, 1000, 3000, 10000, 20000 HC

«Bpemsi ycpeaneHus» BbiOMpaercs w3 psaa 3HadeHui: «5, 15, 30, 60, 180 c». bonbmras
BennurHa «BpeMeHu ycpeHeHH» YMEHBIIAeT YPOBEHb IITyMa, HO TP STOM YBEIMYUBACTCS BpeMsl

HU3MCPCHUA.
SM OTDR |N963 |HE  |15:20 |55
WamepeHue CoﬁuTuﬂ? Bonom-loi Kabenk-uHdgo

Pexum JKcnept

{iNMMnHa BONHbI

AnanasoH uamepeHuni

WMmnynec
Bpemsa ycpeaHenus
1310+1550+1490
A
BTOCOXPaHeHue 1625
TecT noaxknoYeHUA Beikn
dunbTp ABTO

Puc. 5.3. YcTranoBka 3HaueHUH JIIMHEI BOJIHBL. PexxnumM
«DKcnepT»

[Tapamerp «@UIABTP» BO BKIIOYCHHOM COCTOSIHUM TAK)KE IO3BOJIIET CHU3UTH YPOBCHB
IIyMOB Ha peduiekTorpaMmMme (CriaauTh KPUBYIO), HO YK€ 3a CUET MOCT-00pabOTKH HM3MEPEHHBIX
JAHHBIX.

[TapameTp «ABTOCOXpaHeHHMe» MOXXET MPUHUMATH JiBa 3HaueHHs «Bkin» u «BeikiLy. [Ipu
BbIOOpe 3HaueHUs «Bki1.» OyaeT NPOU3BOIUTHCS aBTOMATHYECKOE COXpPaHEHHE pPe3yIbTaTOB
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M3MEpEeHHsI 110 OKOHYAHUU Mpoliecca u3MepeHuid. Eciau 3TOT mapameTp yCTaHOBIEH B COCTOSHUE
«BBIKILY), TO Ui COXpaHEHHUs PE3yJIbTAaTOB H3MEPEHHs OMNEpaTop JOKEH OyleT BBHITIOTHHUTH
JIefcTBHs, onucanHele B 1. 5.10 .

[Tapamerp «TecT mogKIIOYEHHA» MOKET IPUHUMATH JBa 3HaA4CHUs «BKIL» U «BbeIKiLY. IIpn
BbIOOpe 3HaueHHs «Bki» peduekromerp OyaeT BBINOJIHATH MPOBEPKY YPOBHS OTPAKECHHOTO
CUTHaJIa, Ha BXOJIe MpUOOpa Mepe; HavyajaoM BEHITIOTHEHUS n3MepeHuil. Kak nmpaBmiio HeIomycTuMO
BBICOKHI1 YPOBEHb OTPAKEHHOTO CUTHAJIA SBISIETCS CIEICTBHEM 3arpsI3HEHHOTO MM HEUCIIPABHOTO
pazbeMa Ha BXOJl¢ JIMHUM WIM Ha Bxojae mpubopa (cM. 1m.5.6, puc.5.11) 3nauenue «BbIkia.»
OTMEHSIET JaHHYIO TPOBEPKY.

5.3.YcraHoBKka mapaMeTpoOB MOMCKA COOBITHI

JIns1 ycTaHOBKM MapaMeTpOB MOMCKA COOBITHH HYKHO TIEPEUTH BO BKJIAJIKY «CoObITUY.
SM OTDR |N962 |EE 113:30 |22

Nameperune CobbiTna BonokHo Kabenb-undo
CobbITuA Brn 3Hau.
no-ymonu.
Moporu: E
KoHel nuHumn 6.0 ab
OTpaxkeHune -64 nb
MoTepn 0.20 ab
Bce 3nau.
no-ymMorny.

Puc. 5.4. Bkianka ycTaHOBKHM ITapaMeTPOB MOUCKA COOBITUIA

B nepBoii cTpoke NMpou3BOAUTCS BKIFOUCHUE (BLIKJHoquI/Ie) mporecca oMucKa.
SM OTDR |N962 |E3 114:30 |22

Namepenne Cobbitna BonokHo | Kabenb-unco
3Hau.

no-ymMon..

KoHel nuHum 6.0 abB

OTpaxenune 64 nb

MoTtepu 0.20 ab
Bce 3Hau.
no-yMOon..

Puc. 5.5.BxiroueHre aBTOMaTHYECKOTO TOUCKA COOBITHI

IIpu ycraHoBke B cTpoke «CoObITHs» 3HaueHus «BKki.» B JajlbHEHIIEM O OKOHYAaHWUU
nporuecca U3MepeHusi Npudop MPOU3BOAUT aBTOMATHUECKUN MOUCK COOBITUH. 3HaueHue «BBIKIL»
OTMEHSET aBTOMATUYECKUI MOUCK COOBITH.
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B crnenyrommx Tpex CTpoKax yCTaHABIMBAIOTCA MOPOTOBBIE 3HAYEHHUS MapaMeTpOB IMOMCKA
COOBITHIA, KOTOPBIE OYAYT UCTIOIB30BATHCS B TIPOIIECCE MOMCKA M OTOOPAKEHUSI COOBITHH.

Jlnst ycTaHOBKHM TpeOyeMoro 3HaueHHs Iapamerpa HYXKHO C IOMOIIbIO BEPTHUKAIbHBIX
CTPEJIOK BBIOpAaTh COOTBETCTBYIOIIYIO CTPOKY M Ha)KaTh KHONKY «BBom». 3aTeM BepTUKAIBHBIMH H
TOPU30HTAILHBIMU CTPENIKaM YCTAHOBUTH TpeOyeMoe 3Ha4eHHE M CHOBA HAXKaTh KHOMIKY «BBom».

SM OTDR |N962 |3  |14:30

Namepenue CobbiTna BonokHo | Kabenb-unco
CobbiTHA Bkn 3Hau.
no-ymMon4.
Moporu:
KoHeu nutium 6.0 [l
OtpaxeHue 64 pnb
MoTtepu 0.20 nb
Bce 3nau.
no-ymonu.

Puc.5.6. YcraHoBka mapaMeTpoB Moucka coObITHI

VYCcTaHOBIIGHHBIE 3HAYEHUS 3allOMHUHAIOTCS B HSHEPrOHE3aBHCHMOM TMaMATH mOpudopa.
3nauenue nopora «KoHel JIMHMM» HCHONB3YEeTCS B KAayeCTBE OAHOIO U3 KPUTEPUEB IIOHUCKA
coObiTus «Konen nuHum». 3HaueHust noporoB «Otpaxenue» u «llotepu» wucnonb3yrorcs npu
0TOOpe OTpaXKAIOLIMX U HE OTPAXKAIOUIMX COOBITHH B IIPOLIECCE 3AIOJIHEHUS U BBIBOJA TAOJIUIIBI
coObiTuii. CoObITHS, HalleHHbIE B TMPOIIECCE ABTOMATUYECKOTO IIOMCKA, MapaMmeTpbl KOTOPBIX
MPEBBIMIAIOT YCTAHOBIIEHHBIE TOPOTH, 3allOMHUHAIOTCA M OTOOpakaloTcs B TaONUIE COOBITHH,
0TOOpaxkaeMOi IO OKOHYAHUU IUKJIA U3MEPEHUSI.

B npubope ecth BO3MOXHOCTD YCTAHOBKH THITOBBIX MOPOTOBBIX 3HAYCHHIA TIOMCKA COOBITHH,
MHauye Ha3bIBAEMbIX «3HAYEHUS 110 YMOIYaHHUIO». UTOOBI YCTAHOBUTH «3HAUEHHE MO YMOIYAHUION,
HY>KHO BbIOpaTh BEPTUKAJIbHBIMU CTpPEJIKAMH CTPOKY MapaMeTpa, a 3aTeM HaxkaTh KHONKy «F1». B
BbIODAaHHOW CTPOKE YCTAaHOBHUTCA THUIIOBOE 3HA4YE€HME, 3allMCaHHOe B mnamsATH npubopa. [Ipu
Haxkatuu «F3» 3HaueHus Bcex Tpex MapamMeTpoB MPUMYT TUIOBBIE 3HAYCHHUS.

5.4.YcTraHoBKa mapaMeTpOB BOJIOKHA

Jlis yCTaHOBKM IapaMEeTpPOB BOJIOKHA, TECTHPYEMOro Kalens HY>KHO IMEepedTH BO BKIAJAKY
«BonokHo» (cM. puc.5.7) .B naHHON BKIazKe I0Jb30BaTEIb MOXKET YCTAHOBUTH IPOU3BOJIbHBIE
3Ha4YeHUs Kod(pUIMEHTOB npenomwiieHus u3 auanasona ot 1.4000 mo 1.6000 u ko3¢ ¢uimenTon
00paTHOTO paccessHWsI W3 JIuara3oHa oT -65 nb mo -90 b s kaxkmaon pabodei JTMHBI BOJHBI
npubdopa.

Crnenyer OTMETHUTh, YTO OIIMOKHM MPU YCTAHOBKE 3HAYEHUH JaHHBIX KOA((UIMEHTOB MOTYT
CYIIECTBEHHO MOBIUATH HA BEJIMUYMHY MOTPELIHOCTH PE3YJIbTATOB U3MEPEHUs pedIeKToMeTpa.

B mpubope ecth BO3MOXXHOCTH YCTAaHOBKHM THUIIOBBIX 3HAUYCHUN MAHHBIX KOA((UIIMEHTOB,
XPaHSAIIMXCS B TAMSATH PUOOpA.
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Haxarne «F1» - ycTaHaBnuBaeT THUIIOBOE 3HAYeHHME JJs1 BBIOPAHHOW SYEHKU TaOIUIBI.
Haxatue «F2» - ycTaHaBiuBaeT TUIIOBbIE 3HAUYEHHUS IS BbIOpaHHOW cTpoku. A Haxkatue «F3» -
yCTaHABJIMBAET TUIIOBbBIC 3HAYCHUS ISl BCEH TaOIHIIbI.

sM OTDR |N962 |EE 13:30
MsmepenuelCoﬁbrruﬂ BonokHo | Kabenb-undo

AnuHa BONHGLI, Usssience Paccennue, 3Hau.
HM ab No-yMOTY.
1310 1.46760 -77

1550 _ 1.46820 | -82
1300 | 1.46910 . -76
850 | 1.46960 . -68 3Hau.
CTPOKM
NO-yMONY.
3Hau.
Tabnuubl
NO-yMONY.

Puc. 5.7. Bknaaka ycTaHOBKM ITapaMeTPOB BOJIOKHA TECTUPYEMOTO KaOes.

5.5. BBoa nonosiHuTE ILHON HHPOPMALMH, UCIIOJIb3YEeMOM
NPH COXPAHEHUH Pe3yJIbTATOB U3MepeHus U GopMHUpPOBaHUM
MPOTOK0JIa U3MEpPEeHU M

Bo Brnanke «Kabenb-undo» (cm. puc.5.8) MokeT ObITh BBEJIEHA CIIEeMyIOMIas HH)OpMAaITHs.

OTDR | N962
Wamepenue CobbiTna BonokHo Kabenb-undo
Kabenb qwerty02
BonokHo red
Ne 005 v ABTo *+
Hauyano nuxum (A) 657 Tpacca
KoHneu nunum (B) 1092
Tun Tpaccel CraHpaapTHbIN
Mma onepatopa 9400_N-962_1348
KommenTapuii test MM\SM

Puc.5.8. Bxnanka «KaGenb-undo» 11 BBo1a JONOIHUTENbHOW HHPOPMALINH.

B mnepBoii cTpoke BBOAUTCS COKpallleHHOE HalMEHOBaHME TecThupyemoro kabens. [Ipu
NepBOM COXpaHEHHM (ailyIoB peduieKTorpaMM Ha AMCKe OyneT co3[aH KaTajJor ¢ 3TUM HMEHEM.
3areM B 3TOT Katajor OyIyT coXpaHsThbcs (pailibl pedekrorpaMm BceX BOJOKOH JaHHOTO Kabens
(moxpobuee cm. 11.5.10).

B ocTanpHBIX CTpOKax MOXHO BBECTH WJIM BbIOpaTh: mpedukc 00O3HAueHUs BOJIOKHA, €ro
HOMEp, MPU3HAK aBTO-MHKPEMEHTa HOMEpa BOJIOKHA, 0003HAaYeHHsl Hayasla U KOHIIA TECTUPYEMOTO
Kabess, TUIT Tpacchl (CTaHIapPTHBIM, peBEPCHBIA UM ATAJIOHHBIN), UM OIlepaTopa U KOMMEHTApHil.
Jnis penaktupoBaHMs WHGOpPMAlMU HYXKHO BbIOpPAaTh COOTBETCTBYIOLIYIO CTPOKY C IOMOIIBIO
BEPTUKAJIBHBIX CTPEJIOK KJIaBUATYypbl U HaXXaThb KHONKY «BBomy». Ecnu penakrupyercss ciMBOJIbHAs
uHpOpMaLus, TO Ha JUCIUIee OTOOPa3UTCS SKpaHHAs KIaBUATypa C TEKYIIUM 3HAaYeHUEM
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penaktupyemoit uHdopmarmu B noie BBoaa. [Iporecc BBoia cumBooB onucad B 1.5.11. Haxatue
Ha kHOMKY «F2» («Tpacca») mo3BOJSET BEPHYTHCA K BKJIAIKE OTOOPaKEHUS MPEIBIAYIIETO
pe3ynbTaTa U3MEpPEHUsI.

5.6. 3anyck u3mepeHust
BHUMAHUE
' Hoakawouas pasbeM peduexTomerpa K JHHUH, y0eauTeCh, YTO B JIMHUIO He
° nocrynaer curdajg. Hajauyme MOIIHOrO CHrHaja B JIMHHMM MOKeT NPHBECTH K
HEeMCIPAaBHOCTH Mpudopa.

3anyc1< nmponccca U3SMEPECHUA MOXKHO BBITIOJIHUTE B OKHC YCTAHOBKH ITAapaMETPOB UJIIM B OKHE

npocMoTpa peduiekrorpaMmel. Jlis 3amycka HaXMHUTE KHOIKY @ Bpems uzMepeHus NpuMepHO
pPaBHO YCTAHOBJICHHOMY BpeMeHHM HakorieHus. Ilepen HadamoMm m3MepeHHs] MpUOOp MPOU3BOIUT
NPOBEPKY HAJM4YUsl CHUTHAJla B H3MEpsIeMOM BOJIOKHE M (B cinydae ecid B crpoke «Tect
HNOJKITIOUEHUs)» Ha BKIagke «VI3MepeHHe» BBIOPaHO «BKIL)») KadyecTBa BXOJHOTO pa3beMa IIo

YPOBHIO OTpakeHus oT Hero. Ha skpane oroOpaxaercsi cooTBeTcTBYyIolIee coobdmenue (Puc.5.9).
OTDR |N963 |82  |17:29 |

Wamepenne

HAWUTE

o I'Ipoaeplka NapameTpoB U3MEPEHNA

1500 w 2250 W

Pleﬁ;(l'IM:SKCI'IepT

0%

Puc. 5.9. IToaroroBka K M3MEPEHUIO
B npubope npenycmMoTpeHa 3amuTa oT HeOOJIbIIOro U3JIy4eHUsl Ha BXOJe pedIeKToMeTpa.

OpHako eciau CUTHaa OyAeT MOIIHBIA, 3TO MPHUBEACT K HEUCHpPaBHOCTH npubopa. Ecim
npuOOp Ha BXOJIe OOHAPYKHUT ONTHYECCKOE M3ITydeHHUE, TO MPOIECC U3MEPCHHS MPEKPATUTCS M Ha
UHAMKAaTOpe mosiBUTCs coodbmenue (Puc.5.10).

ITpopomkenne U3MepeHi JaHHOTO BOJIOKHA BO3MOKHO TOJIBKO IOCJIE YCTPAHEHUS BIMSHUA
CUTHAJIa MyTEM €ro OTKIIOYeHHs WM GuiabTpauuu. B Monensax npubopoB ¢ AauHOM BoiHbBI 1625
HM Ha OT/I€JIbHOM OINTHUYECKOM BBIXO/I€ YCTAHOBJIEH 3aIUUTHBIN (DMIIBTP, TO3BOJISIOMIUN TPOBOIUTD
U3MEpEeHUe IMpH HAJIWYMM CHTHajla B TecTupyeMoi iuHuu (cM. Tabmumy 1.1). Ecnm B Bamewm
pacropsKeHUU OJHA U3 TaKMX MOJEJEH, MepeKIounTe TECTUPYEMOe BOJOKHO Ha BXof «1625»,
BBIOEpUTE JUTMHY BOJIHBI 1625 HM U IPOIOJIKHUTE U3MEpPEHHE.

Ecnu mpubop oOHapyXUT OONBIIONH YPOBEHb OTPa)KCHHsI Ha BXOJE JMHUH, TO Ha JUCIUICE
TaK)Ke MOSABUTCS COOTBETCTBYMOIIEEe coobmenue (cMm. Puc.5.11). Ilocie may3sl AIUTETLHOCTHIO
OKOJIO 3 CeKyHJl u3MepeHus OyayT mpoiobkeHbl. IlpepBaTh M3MepeHHE MOKHO HaKaB KHOIKY
«BBO» 10 TOrO MOMEHTA, KOT/Ia MMay3a 3aKOHYHUTCS.
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Wamepenne |

Bl Ouwinbka

B NanyueHue
Ha BxoAae
OK

Puc. 5.10. CoobuieHre 0 HaNUIUK U3TYUYEHHUS Ha BXOJE pedIIeKTOMETpA.

UroObl JaHHOE COOOIIEHHE HE MOBTOPWIOCH TPU CIEAYIOIMIEM HW3MEPEHUH, CIeayeT
YCTpaHUTHh MPHUYMHY IUJIOXOTO BBOAA CHUTHAajda B JIMHUIO (YOEIUTHCS, YTO BXOJHOW pa3beM U
KOHHEKTOpBI Ka0ellss YUCThle W IUIOTHO TPUIIETAIOT K OTBETHBIM pa3beMaM B COCIUHEHUU) U
MMOBTOPUTH U3MEPEHHS.

OTDR |Ng63 |3  [15:50 |52
| UamepeHue '

\Meperpyska Ha Bxofe pednekTomeTpa!

Bl MpoBepbTe BXOAHOMH pasbem.
3apepka 3 cek. nepesl Ha4anom U3MepeHns.
YTOOBLI OCTAaHOBUTL, HAXXMUTE KHoNKy "OK".’
Dy leladlh A

750 : 2250 m

P'e)knmzaxcnep'r

Puc.5.11. CoobuieHue o II0XoM BBOJE CUTHANIA HA BXOJIE€ JTUHUU

INPUMEYAHUE

' Jl1st  ompenesieHMsl KadecTBa  BXOAHOIO pa3beMa TeCTHPYeMOW JIMHUH
PEKOMEHAYETCSl HCNOJIb30BATh HOPMAJIM3YIOINYI0 KATYHIKY, KOTOpas HNOAKJIIYAaeTCs
MesKIy BBIXOJAHBIM pazbeMoM peduieKToOMeTpa U BXOAHBIM pa3beMOM JMHHHA
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B mpomecce m3MepeHuss Ha dKpaHe OyAyT OTOOpaxaTbCs HMPOMEXKYTOUHBIE DPE3YJbTaThl
HAKOIUICHUS, a B HW)KHEH CTPOKE MPOILEHT BbINOJHEHUs usmepenus (Puc.5.12).

OTDR [No20 |3  |16:54

_100%

Puc. 5.12. Ilponecc nusmepenus

[lo oxoHYaHWM W3MEpeHHs NpuUOOp TNepelieT B PEKUM IMPOCMOTPA H3MEPEHHOU
pedueKTOorpaMMbl C TEM pa3pelieHUEM U TOJIOKEHHEM KypCOpPOB, IPHU KOTOPBIX IPOMCXOAMI
3aIlyCK U3MEPEHUM.

HpepBaTb nmpouecc MU3MCPCHHA MOXKHO HOBBIM JOJI'MM HaXAaTUCM KHOIIKH @ Ilocre

pepbIBaHus, HpI/I60p 0T06pa3HT TO, YTO yCIEI U3MEPUTh.
SM OTDR |N920 | @3 |16:55 | ==

: : : Onuna
BOMHBI
"""""""""""""""""" Macwra®
_ Coxpa-
e 2.5 kn | W i HUTb
A:1348.62m ||B-Al:4190.37 m Haknon: 0.189 aB/km
B:5538.99m |Notepu: 0.798 b

Puc. 5.13. IlpocMOTp pe3ynbTaTOB U3MEPEHUS

5.7. IlpocmoTtp peduiekTOrpaMMsl

B pexume mpocMoTpa pediaekTorpaMMbl Ha 3KpaHe MpUOOpa 0TOOpakKArOTCS TPHU BKIAIKH.
Ha Bxmanke «Tpacca» otoOpakatorcs pediexkrorpamma, Kypcopbl U MHPOPMAIIMOHHAS CTPOKA B
HwkHel yactu okHa (Puc.5.13). Ha rpaduke mo ocu abcumcc OTOOpa)kaeTcs: pacCTOSHHE OT
HayaJia JJMHUU JI0 KYpCOPOB, a MO OCHU OPJMHAT - 3aTyXaHUE OTHOCUTEIHHO BEPIIMHBI HAYAJIHLHOTO
30HAMPYIOIIETO UMITYJIbca. B HHPOpMAIIMOHHOW CTPOKE COOTBETCTBYIONIUMU I[BETaMU (KPACHBIM U
CHHHM) TIOKa3aHbl PAaCCTOSHUS JI0 KypcopoB. B cepeamHe CTpPOKHM TMOKa3aHO PACCTOSIHUE MEXIY
KypcopaMu W 3aTyXaHH€ Ha y4yacTke Mexay HuMmH. CrpaBa MOKa3aH HAKJIOH HA YYaCTKE MEXIY
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Kypcopamu. Eciu B o0Gmacti otoOpaxkeHus pedieKTorpaMMbl NOKa3aHbl Pe3ysbTaThl U3MEPEHUs,
BBITIOJIHEHHBIE HA HECKOJIBKHX JUIMHAX BOJIH, TO MOKa3aHUS B WH(POPMAIIMOHHON CTPOKE OTHOCSATCS
K aKTUBHOMW peduiekTorpaMMme, 3HaueHUe JJIMHbBI BOJHBI KOTOPOI 0TOOpaXkaeTcsi B MPaBOM BEPXHEM
yriry obsactu rpaduka sipye, YeM OCTaIbHBIC 3HAYCHUs JTUHBI BOJHEI. [lepexioueHne aKTHBHON
pediiekTorpaMMbl IPOU3BOIUTCS MOCIIEIOBATEIBHBIM HaKaTHEM KHOTIKU «F 1.

[lepemenienne rpaduka 1Mo ropU30HTAIN MPOU3BOJIUTCS IyTEM MEPEMELIEHUS KypCOpPOB.
OpuH Kypcop akTHBEH (OH oToOpaxaercs spue). Ero monoxkeHue MOKHO M3MEHATH C IOMOUIbIO
TOPU30HTAIIBHBIX CTpenoK. CMEeHa akTHBHOT'O Kypcopa IIPOU3BOJUTCS HaXKaTHEM KHOTIKH « BBoay.

[lepemerienne rpaduka akTUBHON peQIIeKTOrpaMMbl 110 BEPTUKAIN BO3MOXHO € IIOMOIIbIO
KHOIIOK CTpesioK «BBepx» u «BHu3».

MacmtabupoBanue u300pakeHus rpauka Tpacchl BHIIOIHIETCS CIEAYIOIIUM 00pa3oM:
VYcTaHOBHB aKTUBHBINA Kypcop Ha HY)KHOE MECTO rpaduka, Hy>KHO JJIMTEIbHO Ha)KaTh KHOMNKY «F2»

SM OTDR |N920 |EE 16:55
Tpacca CobbiTua Muchopmaumna
: : . : : Anuna
BOMHbI
""""""""""""""""""" MacwTab
_ _ : _ _ Coxpa-
- 1000 w 2000 m 3000 m 4000 u 5000 w M| | HUTL
A:1348.62m ||B-A|:4190.37 m Haknon: 0.189 aB/ikm
B: 553899 m |Motepu: 0.798 nb

Puc. 5.14. Hactpoiika maciiraba oToOpakeHus: pehiaeKTorpaMMal.

JI0 MOSIBJICHUS B [TPaBOM YacTU BepXHEW cTpoku okHa coodmenus «Hactp. Macmrady». [Tocne atoro
HOJIb3YACh TOPU3OHTAIBHBIMU M BEPTHKAJIBHBIMU CTPEJIKaMM MOXHO YCTAaHOBUTH Tpebyemoe
YBEJIMYCHUE H300paKEHUS 0 TOPU3OHTAIM U MO BEPTHUKAJIU COOTBETCTBEHHO. UTOOBI BBHIUTH W3
pe’)kuMa HACTpOMKHM MacmiTaba, HYKHO KOpOTKO Haxarh «F2». B nanmpHeimeM KOpoTKUM
HaxkatueM «F2» MoxxHO Oyzer mepekiitouaTs oToOpaxeHue rpaduka u3 pexxuma o030pa B pexuM
yBenuueHuss u obpatHo. Takum oOpa3oMm, 4TOOBI PacCMOTPETh MOAPOOHEE MHTEPECYIOLIUil Bac
y4acTOK rpaduka, MOXKHO B peXHUMe 0030pa yCTaHOBUTb Ha HETO0 aKTHUBHBIN Kypcop, a 3aTeMm
KOPOTKHMM Ha)kaThueM Ha «F2» yBennuuTh U300pakeHue ydacTka B 00JIaCTH Kypcopa.
SM OTDR |N920 |EE 16:56

Tpacca CobbiTua Ucdopmauua

: I f f I [nuna
BONHbI

""""""""""""""""""" MacwTab

: : : : : . : || Coxpa-

0 Mo 1100 w 1200 u 1300 u 1400 » 1500 u 1600 1 1700 HUTb

A:134862m ||B-A|: 4190.37 m Haknon: 0.189 aB/km

B: 5538.99m |Motepu: 0.798 nb

Puc. 5.15. OtoOpaxenue ygactka peIeKTOrpaMMbI B PeXKUME YBEITHUCHUS
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WNudopmanus, orodpaxaemast Bo Bkiaake «CoObITHs onMcaHa B 11.5.9.

Bo Bknaake «MHpopMmanus» oToOpaikaroTcs NapaMmerpsl, NpU KOTOPBIX MPOU3BOJIMIHMCH
U3MepeHus 1 uMs Qaiina, B KOTOPOM COXPAHEHBI UX PE3YJIbTATHI.

OTDR [N9gs |BE  |13:42 |22

Tpacca CobbiTua MHdopmauns

AnuHa BOnHbI 1310 Hm OnuHa
BOJIHbI

Wupekc 1.4676

ObpatHoe paccefAHne -77 nb

HOwanasoH usmepeHuii 2.5 km

Umnynbe 20 He

Bpema ycpegHeHun Oc

Wma daiina OTDR/proj11/0001/asd894 209 ST_1310.sor Coxpa-

HUTb

Puc. 5.16. Otobpakenue napaMeTpoB U3MEPEHUS

5.8.3mepenue napameTpoB JMHUM

[Tpubop mo3BONSIET U3MEPSATH MMOTOHHOE 3aTyXaHUE U MOTEPU B HEOJAHOPOITHOCTSX JIMHUU, a
TaK)KE PACCTOSHHUS MEXIYy COOBITUSMH C IOMOIIBIO JBYX KypcopoB. Ilonb3ysick cpeacTBamu
MacCIITA0MPOBAHUS MOXHO TOBBICUTh TOYHOCTh YCTAaHOBKH KYpPCOPOB Ui OILEHKHA YPOBHS
BHOCHMBIX COOBITHEM MOTEPh WM PACCTOSTHUS 10 COOBITUS (CM. puc.5.17).

SM OTDR |N920 |8  |16:58 |[&-
Tpacca CobbiTua UHcbopmauus
; Z ; 1 ]| : ; Anuna
BOMHbI
""""""""""""""""""" Ob63op
; : ; ] _ : Coxpa-
- 900 w 1000 w 1100 w 1200 w 1300 m 1400 u HUTL
A:1046.11m ||B-A|: 37.31m HaknoH: 112.918 nB/km
B:1083.43m |Motepu: 0.900 nb

Puc. 5.17. OueHka 3aTyxaHusi Ha KOHHEKTOPE € MTIOMONIBIO IBYX KypCOpPOB

B HmwxHelt wactu aucruies Ha BKIagke «Tpacca» oToOpakarOTCs pacCTOSHUS OT Hadalia
JUHUU 10 KypcopoB A u B, pacctossHHe MeXIy KypCOpaMH U YPOBEHb IOTEPh HA YYACTKE MEXKIY
KypcopaMH, HakJIOH (IOTOHHOE 3aTyXaHHUe) Ha yJacTKe MexXay KypcopaMu. JlJisi OlLIeHKH OrOHHOTO
3aTyXaHUsl ONTHYECKOTO BOJIOKHA CJIEIyeT BHIOMpATh MOJOTUH y4acTOK 0Oe3 HEeOJAHOPOIHOCTEH
(manpumep cM. puc. 5.14). CneayeT yduThIBaTh, YTO MOTPEUTHOCTH OIICHKU MOTOHHOTO 3aTyXaHMs
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METOJIOM JIBYX KypCOpPOB Ha YydYacTKax JHHHM MeHee | KM MOXKeT OBITh BBICOKOH U3-3a
HEJIOCTaTOYHOTO YCPEAHEHHUS LIIYMOBOW COCTABJISIOIIEH U3MEPEHHBIX TAHHBIX.

5.9. ABTOMAaTHYEeCKHI MOUCK COOBITHM

Ecnmu mpm ycraHOBKe mapaMeTpoB H3MEpeHHss BO BKIaake «CoOOBITUS» YCTAaHOBUTH:
«CoOpiTuss - Bxiy» (ecm. 11.5.3, puc. 5.5), To mpubOp 10 OKOHYAHUH ITUKIIA U3MEPECHHS BBITIOJTHUT
NoUCK coObITHIH. CIUCOK COOBITHI M MX MapaMeTphl 0TOOpa)karoTcsi BO BKIagKe «COOBITHS» OKHA
«3mepenue» (cm. puc. 5.18).

OTDR |[N25 |3 |12:24 |

Tpacca Cobbitna UHdopmauusa
: ' Anuna
BOIHbI
N |
Ne  Tun  Mecto,m | Motepu, aB | OtpaxeHue, AB
1 — 0.0 0.00 -57.05
2 g E 3??4.6 (').18 Coxpa-
: e : HUTB
4 | L | 59250 | 0.67 |
Line len.: 7407.0 m Full loss: 5.24 pb

Puc. 5.18. OToOGpakeHue pe3yapTaToOB aBTOMAaTHIECKOTO MTOUCKA COOBITHH.

B HwxkHell yacTH okHa oroOpaxaercs Tabmuua coObiTH. Kaxmaomy coOBITHIO OTBeneHa
CTpOKa, B KOTOpOW YKa3aHbl: HOMEp COOBITHS; THN COOBITUS (B BHIE YCJIOBHOTO 3HAYKa);
paccTosHUE 1O COOBITHS; BHOCHMBIE MOTEpPH; KOIPPHUUUEHT OTpakeHHs (IS OTpaskKaroIuX
coObITHIT). B HUXKHEN CTpOKEe 0TOOpa)KaroTCs NJTMHA JTMHUHM U OOIIHE TTOTEPH.

Knonkoii «/lnuna Bonsb» (F1) nepexitodaroTcst pe3ysbTaThl IOUMCKA I Tpacc, N3MEPEHHBIX
Ha pa3HbIX jauuHax BojiH. Kuomkoit «Coxpanuth» (F3) MOXHO HadaTh mpolecc COXpaHEHUS
pE3yJIbTaTOB U3MEPEHUS BO BHYTPEHHEN MJIM BHEILIHEN TaMSTH.

Bb10op cTpoku COOBITHS NPOM3BOJAUTCS KHONKAMHM BEPTHUKAIBHBIX CTpesok. Ilpu sTom
Kypcopsbl Ha rpauke Tpacchl 3aHUMAIOT MOJI0KEHHE, COOTBETCTBYIOIIEE BBIOPAaHHOMY COOBITHIO.

SM OTDR |N25 |E3 112:24 |22
Tpacca CDGbIT“ﬂ?HHd)OpmauHH
= _.__ . : Anuna
; =iy . . BOMHbI
""""""""""""""""" MacwTab
‘| Coxpa-
s S S W || W N ok ] HUTb
A:5895.20m ||B-Al:15.95m Haknon: 77.085 nB/km
B:5911.16 m |MoTepu: 0.400 B

Puc. 5.19. Ilonoxkenue BEIOpaHHOTO COOBITHS Ha BKIIajke « Tpaccay
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HOI[pO6HCC PasriIdgacTb BBI6paHHOe coOBITHE HA rpa(l)m(e TPAaCChbl MOKHO Ha’KaB KHOIIKY

«BBogy. IIpu aTom npubop nepekirounTes Ha BKiIaaky «Tpaccay, a Kypcopsl O-NIpekHEMY OyayT
yKa3bIBaTh Ha BbIOpaHHOE coObITHE. [laee MOKHO BOCTIONIB30BaThCsl (PyHKIMEH MacITaOupoBaHHS

(cm. puc. 5.19 u 5.20).

SM OTDR |N25 |EE  [12:25 |

Tpacca CobbiTna UHdopmaumna

OnuHa
BOIHbI

O63op

A: 589520 M ||B-A: 15.95 M Haknoh: 77.085 aB/im
B:5911.16 m |[MoTepu: 0.400 a6

Coxpa-
HHUTBE

Puc. 5.20. 300paxeHne BbIOpaHHOTO COOBITHS B MaciuTade

5.10.Coxpanenue pe@ieKTOrpaMMbl

[TpuGop mo3BossieT coxpausaTh 6osee 1000 pedexkrorpaMM BO BHYTPEHHEH MaMATH WA Ha

BHemHeM USB-nakonurene. Eciu B okHe «YcTaHOBKA mapaMeTpoB U3MepeHus» (1.5.2, puc.5.2) He
ObUTIO BKJIIOYEHO «ABTOCOXPaHEHHE», TO JJIsI COXpAaHEHHs peQIIeKTOrpaMMbl Ha)KMUTE KHOIKY

«F3». Ha nucruiee mosiBUTCS OKHO, B KOTOPOM MO>KHO BBIOpATh IWCK M KaTaJloT IS 3amucH (aiina,
BBeCTH npeduKc uMeHu (aiiaa, HOMEp BOJOKHA, CTPOKY KOMMEHTapHs, 00O3HAUYeHHUsI Hadajia U
KOHIIa JIMHUM, TUI Tpacchl W wuMs omeparopa (puc.5.21 u 5.22). HammenoBanue daiina
dopmupyeTcst aBTOMaTHYecKH U3 npeddurca nmenu daiina, TMma Tpaccel, HOMEpa BOJIOKHA, U

JJIMHBI BOJIHBI U3MCPCHUS. YacTte 3TUX napamMmeTpoB MOKET OBITH OTpCHAaKTUpOBaHa C IMOMOMIbBIO

9KpaHHOM KiaBHatypel (cMm. 1.5.11), npyras uacTb, Hampumep JJIMHA BOJHBI 3aJaeTcsl IpHU

YCTAaHOBKE IMapaMCTPOB U3MECPCHHA.

Hantu
nanky

Coxpa-

SM OTDR |Noz27 |EE  |18:16 |22
®ann: korpus_003_ ST _xxxx.sor
Auck 0:_OTDR{/
Manka obbekTa qurd_002
Manka kabensa abc
WmA onepatopa v_001
BonokHo red
Ne 003 V|AsTo +
Hauyano nuuun (A) tds
Koneu nuHum (B) rbhg
Tun Tpacchbl CraHoapTHbIN
KommeHTapmii test to test

HHUTBb

Puc. 5.21. OxHo coxpaHeHHs pedaeKTorpaMmbl

s coxpaneHus: pediieKTorpaMMbl HaxmuTe «F3», Mg OTKa3a OT COXpaHEHUS — KHOTKY

«Hazany.

[Tocne coxpaHeHHWs WM OTKa3a MPHOOP BEPHETCS B OKHO IMPOCMOTPA PE3YJIBTATOB
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u3Mepenus. Peduekrorpamma coxpansercs B namsath B (opmate Bellcore/Telcordia. Ilyte x
COXpaHEHHOMY (ailiry u ero uMs orodpaxaercs Bo Bkiaake «udopmanus» (cm. 11.5.7, puc.5.16.).

Ecnmu «ABTOCOXpaHEHHE» BKIIOUEHO TO HPUOOP aBTOMATUYECKH COXPAHHUT HM3MEPEHHYIO
pednexTorpaMmMmy B (¢aiin ¢ BbIOpaHHBIMU paHee MapaMeTpaMH COXpaHeHus. PexkomeHayercs mnpu
BKJIIOYEHUH «ABTOCOXPAHEHUS» yCTaHABIMBATh BO BKiIaake «Kabemb-uH(O» pekuM WHKpeMEHTa
HOMEpa BOJIOKHA.

JUis mpocMoTpa COXpaHEHHBIX pe(IEKTOrpaMM HYKHO MCIIOJIb30BaTh PEXKUM MEHEIKepa
¢aitnoB. Bxoa B 3TOT pe’kuM BO3MOXKEH B OKHE ['TaBHOTO MeHIO Mo HaxkaTHio KHOMKHU «F3» (cM.
n.4.4, puc.4.4). Onucanue pexxuma MeHeKepa (aiioB nmpuBeAcHO B 1. 7 «PaboTta ¢ mamsThio.

5.11. PegakTpoBanue CUMBOJILHONH MH(POPMALINH € IOMOIIB IO
IKPAHHOU KJIABUATYPbI

[epen 3amuceio pedaeKTorpaMMbl M PE3yJIbTaTOB U3MEPEHHs TecTepa B IMaMsATh MpHOopa
MOSIBIISIETCS. OKHO, B KOTOPOM OTOOpaskaeTcst uMsl (aiisia, myTh U OTOJHUTETbHAs HHpOpMAIus,
KoTopas Oynmer 3amucaHa B (aiin. DOTW JaHHBIE MOXHO BBECTH WU OTPEIAaKTUPOBATH
HETIOCPEACTBEHHO Tepell 3anuchio (aiina. s 3Toro ciaenyer BRIOpaTh COOTBETCTBYIOIIYIO CTPOKY
C TOMOIIBI0 BEPTUKAIBHBIX CTPEJIOK KJIaBUATYpbhl M HaXaTb KHOMKY «BBom». Ha nucriee
0TOOpa3uTCs dKpaHHAs KIaBUATypa C TEKYIIMM 3HAYCHHEM PelaKTUPyeMOi MH(OpMaIuu B TOJje
BBOJIa (cM. puc.5.22).

SM OTDR |N962 | |19 |
®aun: f001_005 ST _xxxx.sor
I.e @
2123
(| | ) (S [ (SR (I (| | | (S <
Tun Tpacchl CraHaapTHbIN «
KommeHTapun test MM\SM

Puc. 5.22 DxpanHas Ki1aBHaTypa IpH pelakTUPOBAaHUM UMEHHU OIlepaTopa

HyxHbIi cMMBOJI BBIOMpaceTCcsi KHOMKAMH CTPEIOK, a 3aTeM BBOJUTCS HAKaTHEM KHOIKH
«BBom». YgameHue mMOCIeIHETO BBEIEHHOTO CHUMBOJIA TMPOHW3BOAUTCS HaKaTHEM KHOMKU F2
(«Backspace»). 3aBepuieHune omepanud  BBOJAa  (pENAKIMPOBAHMS) C  IMOJATBEPKIACHUEM
BBITIOJTHCHHBIX HM3MEHEHUN MpoucXoauT mocie Haxatus F3 («Enter»). OTka3z oT caelnaHHBIX
U3MEHEHNH — 10 HaxkaTuro KHonku «Hazamy.

B npubopax ¢ IeHCTBYIOIIMM CEHCOPHBIM 3KPAaHOM BCE OIEpallMU IO PEJAKTUPOBAHUIO
BBITOJIHSIOTCS HA’KaTUEM Ha COOTBETCTBYIOIIMI CUMBOJ SKPAaHHOW KJIAaBUATYPHI.
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IIpu BBOe uHPOPMALIUHU, KOTOpasl MCIONb3yeTcs sl (OPMHUPOBAHUS UMEHHM (ailia win
KaTayiora B mpoliecce 3amnucu GaiyoB ¢ pe3yabTaTaMi U3MEPEHHs, YaCTh CUMBOJIOB HCIIOJIE30BATh
3alpeleHo. DT CUMBOJIBI 0TOOPaXKat0TCs HA SKPAHHOM KIIaBUAType KPACHBIM I[BETOM.

S5.12. YeraHoBKa mapaMeTpoB U BbINIOJIHEHHE U3MEPEHUI B pexKUMe
«ABTOY».

B pexume peduiekromeTpa «ABTO» TMONB30BATENb YCTAHABIWBACT JIMHY BOJHBI H BPEMS
yCpeIHEeHHsI, OCTajbHble NapaMeTpbl Npubop BhHIOMpaeT aBTOMaTW4eckd. JlaHHBIH pexum
PEKOMEHTyeTCsl MCTIOJB30BaTh HEOIBITHBIM TOJB30BATEISAIM, a TaKXKE B CiIydae HEJIOCTATOYHON
uHbOpMallMU O MapaMerpax TECTHPYEeMOW JHHHUU. B ocTaibHOM Mpolecc U3MEPEeHHsI B PEKHME

«ABTO» aHAJIOTHMYEH MPOLIECCY U3MEPEHUS B PEKUME « IKCIIEPT», ONMMCAHHOMY BBIIIIE.
SM OTDR |N963 |3 16:15 |32

Wamepetrmne CobbiTus BonokHho | Kabenb-undpo
Pexxum ABTO
AnuHa BonHbl 1550
AnanasoH uamepeHuni ABTO
WMmnynec ABTO
Bpema ycpeaHeHun 5c
ABTOCOXpaHeHune Beikn
TecT nogknoYeHusA Bkn
DunbTp ABTO

Puc. 5.23 YcranoBka napamMeTpoB U3MEPEHUS B PEKUME
«ABTO»

5.13. ¥YcraHoBka mapaMeTpoOB U BbINOJIHEHUE U3MEPEHU I B
pexume «O030p».

B peiKuMe ((063013» MMPOU3BOAUTCS HEIPCPBIBHOC CKAHUPOBAHHUE TPACCHI C IEPUOANYCCKUM
BbBIBOAOM pE3YyJibTaTa Ha ,Z[PICHJ'IGfI. I[pyrI/IMI/I CJIoBaMU JOTOT PCXKHM MOXKET OBITH Ha3BaH
((I/I3MepeHI/IC B pCaJIbBHOM BPEMCHW).

B JaHHOM PCKUMC obOecrieunBaeTcs OIICPATUBHOCTL IIOJIYUCHHA PpE3YJIbTAaTa 6naroz[ap;1
HC6OHBHJOMY (He ooinee 1 CCKYHI[LI) BpPCMCHHU HAKOIIJICHHA. HpI/I OTOM Ka4YCCTBO pPE3yJibTaTa HC
O4YCHBb BBICOKOC.

Pexum YI[06€H IIpU MMOUCKE HeI/ICHpaBHOCTeﬁ N KOHTPOJIC IponecCa CBAPKU BOJIOKOH, a TaKKC
AJI1 KOHTPOJISL KaueCTBa MOAKITOYCHUA npn60pa K JIMHUU [IPpHA NOAKJIFOUCHUH Ha BXOJ an60pa HC
OKOHIIOBAHHOI'O BOJIOKHA C IIOMOIIBIO CIICHUAJIBHOI'O aaarTepa.

B pexume «O030p» M3MepeHHE BBINOJIHAETCS HAa OJHOM JUIMHE BOJHBL. llepen Hawaiom
U3MEpPEHUs] TO0JIb30BaTeNlb BbIOMpPAET [JIMHY BOJHBI, IUANa30H H3MEPEHHH U IUTEIBHOCTD
umnyiabca. DyHKIUSA «ABTOCOXpAaHEHHUE» B 3TOM PEXUME BCETJIa BBIKIIOUEHA.

3amyck M3MEpPEHUs MPOU3BOJAUTCS IO HaKaTUIO KHOMKHU «S». Ilepen Hauasom n3MepeHUs
IIPOM3BOJUTCS IPOBEPKA KauecTBa MOJKIOYEHUsS Npubopa K JMHUU (110 YPOBHIO OTPAKEHUS OT
BXOJITHOTO OINTHYECKOI'O pa3beMa) M HaJIM4yus CUTHajJa B JMHUM (omucaHo B 11.5.6). 3areM Ha
JUCILIEE JOJKEH MOSIBUTHCS rpaduk pediekrorpaMmmbl, 0OHOBIISIEMBIH ¢ TEPUOJOM B 1 CEKyHY.
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SM OTDR |N1032 | @3 20:25
Wamepenne CobbiTna BonokHo! Kabene-uncho
Pexxum Obzop
Anuna BONMHbI 1310
AvanasoH uamepeHui 30 km
WUmnynbc 100 He
Bpema ycpeaHeHus 1c
ABTOCOXpaHeHne Bobikn
TecT nogknoYeHnA Bbikn
PunbTp ABTO

Puc. 5.24. YcraHoBka napamMeTpoB U3MEPEHUS B PEKUME
«O030p»

OTDR | N963

Wamepenue

Nameputb

750 1 501 Ll n

Peixnm:OGaop COXPaHUTL

0%

Puc.5.25. U3mepenue B pexxume «O030p»

OCTaHOBUTh H3MEPEHHUS B HTOM PEXKHMME MOXKHO JUIMTENIBHO (AOJbLIE 2 CEKyHJ) HaXaB
KHONKY «S». Ilpu 3TOM mocie ocTaHOBa Ha JUCIJIEE OCTAHETCS MOCIETHSS H3MEpeHHas
pediexTorpamMmma, ¢ KOTOpOH MOXKHO paboTaTh Tak ke Kak ¢ peduieKTOrpaMMoi, U3MEpEeHHOH B
pexxumax «ABTO» wiu «OkcnepT». Ee MOXXHO NpoaHalIn3UpOBaTh, YCTAHOBUB IPEIBAPUTEIHHO
napaMeTpbl OUCKA COOBITHIA, M COXPAHUTH B (paiiiie ¢ pacIIupeHueM «*.sor.

Heo6xoaumMo MOMHUTB, YTO KauecTBO pedeKTorpamMmbl, U3MEpeHHOU B pexume «O030p»
HEBBICOKOE M3-3a MaJIOr0 BPEMEHH YCPEIHEHHUS.

OnHako B 3TOM pEeXUME NPEAYCMOTPEHAa BO3MOXKHOCTH BBINIOJIHEHHS M3MEpeHHi c¢ Ooiee
BBICOKMM KaueCTBOM, C MOMOIIBI0 (YHKIHMOHATbHON KHONKU «F3» («M3MEepUTh U COXPaHUTHY).
JnurensHoe (06osee 2 cekyH/) HaXkaTHe 3TON KHOIKHU BBI3BIBAET CTAPT U3MEPEHUM C apaMeTpaMy,
NpeBapUTEIbHO YCTAHOBJIEHHBIMU B pexuMme «Ikcnept». Ilo OKOHUaHMM IUKIa W3MEpEeHH
npubOp COXpaHUT W3MEpPEeHHBIE pediekTorpamMmbl (IMyTh W WMs  (Qailfla  OnpeAesoTCs
YCTAaHOBKAaMHM, BBHINIOJHEHHBIMH paHee), 3aTeM IPOJODKUT u3MepeHue B pexxkume «O030p». B
[Tpunoxkernun 1 K HacTOsIIEMY pPYKOBOACTBY TIOAPOOHO ONKMCAHO WCIOIB30BaHUE JTaHHOM

BO3MOXKHOCTH TIPH TIOJTHOM MTpoBepKe OapadaHa MHOTO-BOJOKOHHOTO Ka0eJs Mepe1 ero yKIaakou B
TPYHT.
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6. PEXXUM TECTEPA

6.1.0Onucanue pe:xxnma

Pexxum Tectepa BeIOMpaeTCs B OKHE IIABHOTO MEHIO. BHEITHWMI BUI OKHA peXMMa MOKa3aH
Ha pucyHke 6.1. OkHo umeer aBe BkIanaku «M3mepurensy u «Mctounuky». [lepexmtouenune MexmIy
BKJIQJIKAMU M0 HaXaTuio KHONKM «Tab». B aKkTHBHON BKIaaKe omepaTop MOXKET H3MEHSTb
rapamMeTpsl COOTBETCTBYIOIIEH 4YacTH TecTepa, Hanpumep, u3Mmepurens. B apyroil yactu oxHa
0TOOpaXkaeTcs TEKYIEe COCTOSTHUE APYTOM 4acTH TecTepa (MCTOUHUKA).
SM PM_ |N963 | [18:02 |2

Nameputens McTouHUMK
Pexxum nsmepurtens AnuHbl BONH .
Knaccuueckui 0y, | MCTOHHUKa AnA CW* W
60 00 1550 Hm 1310+1550
“OV.VVUabu  033aBM NN 1310 um Off
-0.40 nEm nbm
ab
B 1550 um Off BT
-1.25 pbm
B 1490 um Off
-0.33 pbm Coxpa-
HUTb
B 1625 um Off
Het Koaa AnWHbI BONHbI 0.00 aBbm

Puc.6.1. OxHo pexxuma Tecrtepa.
Kuonku F1, F2, F3 nmeror cnenyromue QyHKIMOHATbHBIE HA3HAYCHHUS:

F1 — «/lnuna BomHbl u3mepurens» .HaxkaThe KHONKM NPUBOAUT K IOCIENOBAaTEIBHOMY
NEPEKIIIOUEHUIO 3HAUEHHUS JJIMHBI BOJHBI U3MEPUTENS MOIIHOCTH U3 Psijia ITMH BOJIH KaTHOPOBKH:
850, 1300, 1310, 1490, 1550, 1625.

F2 — «abm / nb / B1y».

- Koporkoe Haxarthe mepekiioyaeT MOCIEAOBATEIbHO EAMHUIIBI, B KOTOPBIX OTOOpa)kaercs
M3MEpPEHHOE 3HAUY€HHE MOIIHOCTU CUTHajda Ha Bxoje uzMmeputens. OrtoOpaxkenue B n1bm u Bt
UCTIONB3YeTCSI TPU H3MEPEHUU aOCONIOTHOTO YPOBHS MOIIHOCTA ONTHYECKOTO CHUTHANA.
OtoOpacxkenue B ab — mnpu wu3MepeHUH TMOTeph (3aTyXaHus), MOKa3aHUS PaBHBI PA3HOCTH
M3MEPEHHOT0 U OTIOPHOTO YPOBHEHM MOIIHOCTH, ITO3TOMY MOTEPU OTOOPAKAIOTCS CO 3HAKOM «-).

- JlnuTesibHOe HaxaTue (> 2 CeKyHJ) NPUBOJIUT K 3allOMHMHAHUIO YPOBHS BXOJHOI'O CHrHaja B
KaueCTBE ONOPHOIO (ITAJOHHOIO) M K IEPEXOAY H3MEPUTENS B PEXUM HHAMKALMM Pa3HOCTH
BXOJHOTO M ONOpPHOro curHamoB. JIyis Kaxaoro 3HaueHWs JUIMHBI BOJIHBI KaJUOPOBKH
3alIOMUHAETCS CBOE 3HAYEHHUE OIIOPHOTO (3TAJIOHHOT0) YPOBHS MOIIHOCTH

F3 — «Coxpanute». HaxkaTe NpuBOAMT K MOSABICHUIO OKHA YCTAaHOBKM IapamMeTpOB
coxpaHsemoro (aiina u BEIOOpa IMyTH AJIS1 €T0 COXPAHCHUSI.
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6.2.Pabora ¢ usmepuresieM MOIIHOCTH

N3mepurens MOIIHOCTH MMeEET Tpu pexuma: «Knaccnueckuin», «ABTO BoOJIHA», «llomHbIi
ABTO». BB160D pexxuma nmpou3BoauTcs B cTpoke «Pexum nzmepurens» (Puc.6.2)
SM PM_ |N963 |EE - [18:03 |2

TeJ'Ib McTOoYHMK
Pexxum namepurena AnwuHbl BONH o
Knaccuueckui ucTouHuka ana CW* s
ABTO BONMHa 1310+1550
Monuein AeTO
B 1310 um Off
-0.40 oBm abm
ob
B 1550 um Off Br
-1.25 nBm
B 1490 um Off
-0.33 npbm Coxpa-
B 1625 um Off YR
HeT Koga gnuHbLI BOMHLI 0.00 oBbm

Puc. 6.2. Boibop pexuma U3MepuTeIss MOIIHOCTH.

B «Knaccuueckom» pexuMe U3MEPSICTCs CPETHSST MOIITHOCTh HEITPEPHIBHOTO U UMITYJIbCHO-
MOAYJIUPOBAHHOTO ONTUYECKOTO M3Ty4deHHUs: Ha BXxoze nmpudopa (Bxoxa PM). Ha nucnnee mpubopa
0TOOpaxkaeTcs U3MEPEHHOE 3HAUEHUE CPeHEN MOIIHOCTH B JInHEHHBIX (MBT, MkBT, HBT, n1BT) nnu
norapupmudeckux (1bMm) equHUIAX, TUOO0 OTHOIICHHE (Pa3HOCTh B 1b) M3MEPEHHOTO 3HAYCHHS K
OTIOPHOMY 3HAYEHHUIO, YCTAaHOBICHHOMY paHee. OTHOIICHWE M3MEPEHHOTO M OIOPHOTO 3HAYCHHH
oToOpakaercst B jorapupmuueckux emuaunax (nb). IlocmemHuii cmocod OTOOpaKEHHUS MOMKET
OBITh UCTIOIB30BaH JIJISl ONPEACTICHHS 3aTyXaHus (TIOTEPh) ONTOBOJIOKOHHOW JIMHUH.

Bun nucnnes HU3MCPUTCIISL MOIITHOCTHU B «Knaccuueckom» PCKUMEC MPEACTABJICH HA pI/IC63

PM |N963 |E3 |18:00 |==

Mameputens UcTounuk
Pexxum uameputens AnuHel BonH ~
Knaccuueckuii or | MCTOUYHMKA ana CW* W
9% 1310+1550
1 9 0 1550 Hm
=1 ABm  -0.33nBm| m 1310 um Off
-0.40 nBm oBm
ab
1550 nm CW Bt
-1.90 pBm
B 1490 um Off
-0.33 pBbm Coxpa-
B 1625 um Off ik
Het Koga anuHbl BONHbI 0.00 pBm

Puc. 6.3. Iloka3anus usmepureins MOIHOCTH B «Kiaccuueckom» pexume

B «Kaaccmueckom» pexnme HHPOpMAIHsS O JJIMHE BOJHBI H3MEPSEMOTO HU3ITYUYCHHS
yCTaHaBJIMBAETCS ONEpPaTOPOM U3 psija JUIMH BoJiH kKanmOposku (850, 1300, 1310, 1490, 1550, 1625
HM) IIOCJICA0OBATCIIBHBIM HAXXAaTHUEM KHOIIKH ((Fl». I/IBMCHCHI/IG 3HAUYCHUS MJIWMHBI BOJIHBI C IIIaromM 1
HM TIPOU3BOJUTCS KHOTIKAMHU TOPH3OHTAJIBHBIX CTPEJIOK. YCTAaHOBJICHHOE OIEPaTOpPOM 3HAUCHUE
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JUIMHBI BOJIHBI HCIIOJB3YETCS MUl pacuera YpOBHs u3MepseMoro curHaina. [Ipu 3ToM B HMXKHEHN
JICBOM CTPOKE TUCIIes oToOpaxkaercs coodmienue: «Her Koga nmuHBI BOJHEI.

Bb10op ennHnn oTo0pakeHus1 pe3yJIbTaTa H3MEepPeHHUsl IPOU3BOIUTCS MOCIIEI0BATEIbHBIM
HaxxatueM KkHomkH «F2». Koporkoe Haxatue «F2» mepexitouaeT MocieoBaTeIbHO €IUHUIBI, B
KOTOpBIX OTOOpakaeTcs M3MEPEHHOE 3HAUYE€HUE MOIIHOCTH CHUTHAJa Ha BXOJE H3MEPUTEIS.
Otobpaxxenne B abM u BT ucnonb3yercs Nmpu U3MEPEHUU aOCOJIIOTHOTO YPOBHS MOIIHOCTH
ontuyeckoro curHaina. Orobpaxenue B n1b — Npu HM3MepeHUM MOTEph (3aTyXaHHs); MOKa3aHUS
paBHBl pa3HOocTH (B 1b) HM3MEpEeHHOro W OMOPHOTO YPOBHEM MOIIHOCTH, IO3TOMY IOTEpU
0oTOOpaXkaroTcst co 3HaKOM «-». (Ecnu mokazanust mpubopa yCTaHOBUIIMCH MOCIE EPEKITIOYCHUH , a
noTepu OTOOpakaloTCs CO 3HAKOM IUTIOC, 3TO 3HAYUT, YTO OINOPHOE 3HAUYEHHE, 3allMCaHHOE B
NaMsATH HU3MEPUTENsT MOIIHOCTH JUIsl BHIOPAHHOW JUIMHBI BOJIHBI, HE COOTBETCTBYET peaIbHOMY
YPOBHIO CUTHajJIa HAa BXOJI€ TECTUPYEMOM JINHUN).

YcTaHoBKa ONOPHOro (3TAJIOHHOIO) YPOBHSI BBINOJHSAETCS JJIMTEIBHBIM (> 2 CEKYH[)
Ha)kKaTueM KHOIKH «F2.

WUameputens McTouHMK
Pexxum usmepurens AnwuHbl BONH o
Knaccuuyeckui oy | MCTOYHMKA ana CW* W
199% 1310+1550
0 0 0 1550 Hm 3
=\ nb -2.020BM| BN 1310 um Off
-0.40 aBm nbm
ab
1550 Hm CW BT
-2.06 npBbm
B 1490 um Off
-0.33 pbm Coxpa-
HUTb
B 1625 um Off
Het Koga AnuHbI BONHbI 0.00 pBm

Puc.6.4. YcraHoBKa 3TaJJOHHOTO YPOBHSI U3MEPUTEIIS MOIIIHOCTH

[Ipu 3TOM H3MEPEHHOE 3HAYECHHE MOIITHOCTH CUTHAJIa Ha BXo/ie PM 3amomMuHaeTcsi B KauecTBe
ATAJIOHHOTO (OTOOpa)kaeTcsl MO/ TEKYIIMM 3HAYE€HUEM [IJTMHBI BOJIHBI), PEKHUM OTOOpaKE€HUs
NepeKroyaeTcs B «aby», mokazaHus u3MepuTelisi CTaHOBITCS paBHbIMU «0.00 1b.

JI7st KaXK1oro 3HAYCHHMS TTMHBI BOJIHBI KATMOPOBKH 3alIOMHUHACTCS CBOE 3HAYCHUE OTIOPHOTO
(9TaNIOHHOTO0) YPOBHS MOIITHOCTH.

CoxpaHHTh pe3ysIbTaT U3MEPECHUS MOKHO HakaThueM KHONKU «F3» (moapobHee cm.1m.6.5).

Pexumbl «ABTO BOTHa» U «IloHBIH ABTO» IMO3BOJSIOT aBTOMAaTU3UPOBATh HU3MEPEHUS
3aTyXaHHUs BOJIOKOHHO-ONTUYECKOTO Kalenss WIM ONTUYECKUX KOMIIOHEHTOB 32  CUeT
pacrno3HaBaHUs U3MEPUTENIEM JJIMHBI BOJIHBI M3JIydeHUs1 UCTOUHMKA. B pexume «IloaHbiii ABTO»
KpOMe 3Ha4eHHUs JUIMHBI BOJHBI U3MEPHUTENb MOLIHOCTH MOJIy4aeT OT MCTOYHHKA 3HAYEHUE YPOBHS
ATAJIOHHOTO CHUTHAJla HA BXOJI€ TECTHUPYEeMOM IMHMM. Buj aucriess u3MepuTens MOIIHOCTH B
pexxuMax «ABTO BostHa» U «Ilo1HBIA ABTO» NpeAcTaBiIeHbl HA pUC.6.5 1 6.6 COOTBETCTBEHHO.
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B otux pexuMax MOXKET H3MEpSThCs 3aTyxaHWe Ha 4-X JJIMHaX BOJH 3a OJUH IMKII
u3MepeHus. J{st 5Toro HeoOXOMMO UMETh COBMECTUMBIA MCTOYHHUK ONTHUYECKOTO HM3IIyYeHHs Ha
OIHY, JBE, TPU WIM YEThIPE JUIMHBI BOJHBL. Pe3ynbTaTel W3MEpeHHs 3aryxaHus B «ab»
0TOOpa)karoTCsl Ha M3Iy4aeMbIX JJIMHAX BOJH MCTOYHHUKA. [IpHM 3TOM MCTOYHHMK IMOCIEIOBATEIHHO
WU3MEHSET JUIMHY BOJIHBI M3IIy4EHHs, NepenaBas COOTBETCTBYIOIIMM KOJ JJIMHBI BOJIHBI U YPOBHS
U3ITY4YEeHUS, C IEPUOJUYHOCTHIO 3 ceKyHAbl. OTIMYNE 3TUX PEKUMOB COCTOUT B TOM, YTO B PEKHUME
«ABTO-BOJIHa» JUIsl BBIUMCIICHNUS BETUUMHBI 3aTyXaHUsl UCMOJIb3yETCsS 3HaUYEHHE OMIOPHOIO YPOBHS,
XPaHSAIIEroCs B M3MEPUTENIE MOIMHOCTH, a B pexume «l[lomHblii ABTO» - 3HaY€HHWE ONOPHOIO

YPOBHA NNEPECAAHHOC UCTOYHUKOM BMECTEC C KOJAOM JJIMHBI BOJIHBI U3TTYUYCHUS.
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PM |N963 |BE  [18:01 |22

HMameputens Uctoununk
Pexum namepurens OnuHbI BONH
ABTO BOnHa o, | nerounuka ana CW* @
100k 131041550
0 1 3 1310 Hm *
V. 212 2l L 1310 Hm CW*
0 06 1550 Hm -0.40 aBm nBbm
= B -1.27 nb ab
i gl I 1550 111 CW o
-1.25 pbm
B 1490 um Off
-0.33 nbm Coxpa-
B 1625 um Off it
1310 Hm 0.00 gbm

Puc. 6.5. 3mepurens MOITHOCTH B pexuMe «ABTO BOJIHA»

WNameputens McTouHuk
Pexxum nameputena AnuHbl BOMH
MonHbin ABTO >100%| “cTOYHMKa AnA Ccw* @
1490 Hm 0.11 nbm abm
'0 .34.q5 0.00 pBm ab
1550 nm CW* Bt
1550 Hm 0.00 gBm
'0 .82;15 0.00 abm
1490 Hm CW*
0.00 oBbm Coxpa-
B 1625 um Off i
1550 Hm 0.00 nBm

Puc. 6.6. U3smeputens MomHocTH B pexume «llomHbid ABTO»




6.3.Pabora ¢ HCTOYHMKOM U3JIy4YeHHS

HcTouyHNMKH ONTHYECKOTO H3JIYUCHUA NPCAHAZHAUCHBI JISI U3JIYYCHUA CTa6HHH3HpOBaHHOﬁ
HGHpGpLIBHOfI ONTHYECKOM MOIITHOCTH IIPU OMPCACIICHUHN 3aTyXaHHA OITUYCCKUX CUTHAJIOB B OAHO-
U MHOI'O-MOJOBBIX BOJIOKOHHBIX CBETOBOJAAX.

ITpu6op cepun TOITA3-9400 MoxkeT UMEThH O YETHIPEX UCTOYHUKOB C PA3HBIMH 3HAYEHUSIMU
JUTMHBI BOJTHBI Ha 0JTHOM BbIXoJie (pazbemMbl OTDR). O1HOBpeMEHHO MOXKET U3ITydaTh TOJIBKO OJMH
WMCTOYHUK. [[MTMHBI BOJH MCTOYHHMKA HM3Ty4EHHUsS OTOOPaKArOTCS B MPAaBOW YacTH OKHA TECTepa.
Br160p niuHBI BOTHBI HICTOYHUKA TTPOU3BOAUTCS KHOTIKAMHU BEPTHKAIBHBIX CTPEJIOK MPU aKTUBHOMN
BKiaske «Vcrtounuk». [ BKIIOUECHUSI/BBIKITIOUEHUST U3TyUYEHNs NCTOYHUKA Ha BHIOPAHHOM JITMHE
BOJIHBI, TpPeOyeTCs yCTaHOBUTh PEKHUM pabOThl MCTOYHHMKA HakaB KHONKY «Bom» u BbIOpaB
TpeOyeMbIi PEKUM H3TYUEHUS U3 BBIMAIAIONIETO CIIHCKA.

PM |No71 |3 |18:54 |22

Nameputens McTounuk

Pex<cum uameputens AnuHbl BOMH
Knaccuueckui os | MCTOUHMKA ana CW* @
0 1310+1550
60 04 0850 Hm 4
"OV.Vrab LN §1310 um Off
-1.07 aAB{CW nBm
ab
B 1550 um © BT
-1.05 pbm
B 1300 um Off
0.00 abm Coxpa-
B 850 um  Off etk
Het Koga anuHbl BonHbI 0.00 obm

Puc.6.7. YcranoBka pexxuma U3Jy4eHUs: KICTOUHHUKA

N cToYHUK ONTHYECKOTO U3TYyUEHUS UMEET CIEAYIOIINE PeKUMBI paOOTHI:
I. «off» - BeIKIIOUEH.
2. «CW» - HelpepBIBHOE M3JTydEHHE.

3. «CW*» - usnydeHue C TEPHOJMYECKMM IIEPEKIIOYEHUEM [UIMHBI BOJHBI PexuM
JOCTYTIEH, €ClIM BbIOpaHHAsl UIMHA BOJIHBI €CTh B CIIMCKE JUIMH BOJIH pexuma CW*
(cM. TEpBYIO CTPOKY pe&XHMa HCTOYHHMKA). B 3TOM pexume MpuOOp HUKIMYECKH
NEPEKIIOYaeT JUIMHBI BOJIH M3JIy4€HUS M NepenaéT KOJA JJIUHBl BOJHBI U YPOBHS
U3JTY4EHUS JJIs1 COBMECTUMBIX U3MEPHUTEIEH MOLTHOCTH.

[Tynkt Mento - «Jlymabl BosH uctouHuka st CW*”y mo3BossieT BeIOpaTh HAOOp JJIMH BOJIH
HMCTOYHHKA, MEPEKIIIOYaeMbIXx B peknMe usnydeHus «CW*y. Jlng m3Menenuss Habopa (crimcka)
JUTMH BOJTH HYXKHO B CTpoKe «JIyinHbI BoTH uctounnka B CW*y Haxkath KHONKY «BBo» 1 BEIOpATh
U3 BBIMIA/IAIONIETO CIHCKa TpeOyeMblit Habop anuH BoiH ( Puc. 6.8.).
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SM
Usmeputenb NecTounuk

Pexxum uamepurens
Knaccuueckun

-60.04 .=

PM | N971

AnuHbl BONH
ucTodHuKa gna CW*
0% A

1310
0850 Hm 1550

Matenad " 1310+1550
1300
850
1300+850

- T

B 1300 um Off

|18:54 |52

D

abm
ab
Bt

0.00 abm Coxpa-
HUTb
B 850 um Off
Het Kopa AnuHbl BOMHBI 0.00 aBm

Puc.6.8.. JIyinHbI BOJH B peXuMe n3nydeHust uctounnka CW#*,

Ecnu B mpubope ecthb 1Ba ontuueckux Bbixoga OTDR(ucTtounuka), ToO B CIUCKE BO3MOMXHBIX
HaOOpOB [UIMH BOJH OyAyT BCE BO3MOXHBIC COUETAHMS AJUH BOJIH JAJS OJHOTO U3 KOHKPETHBIX
BBIXOJI0B (cM. Tabmuiy 1.1).
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PM |N971 [EE  |18:54 |22
Mameputens McTouHuk
Pexxum nameputens OnuHbl BONH
Knaccuueckui o | mcTouHnka gna CW* &
o 1310+1550
60 04 0850 Hm
“UV. AB 0.04 nBm 1310 Hm CW
-1.07 nbm nBm
ab
B 1550 nm Off Br
-1.05 pEm
B 1300 um Off
0.00 ﬂ,EM Coxpa_
HUTb
B 850 um Off
Het Koga anwuHbl BONHbI 0.00 npbm

Puc. 6.9. OtoGpaxenue paboTsl ucTouHUKA B pexkume CW Ha nucriee npudopa.

PM | N971

LBl

|18:55 |[==2)

' Mameputens UcTounnk
Pexxum nameputens AnuHbl BONH o~
Knaccuudeckuni o | MCTOMHMKa ana CW* W
0% 1310+1550
60 0 4 0850 Hm i
=S WEEND 0.04 aEm 1310 HM CW*
-1.07 nBm abm
ab
1550 nm CW* Bt
-1.05 obm
B 1300 um Off
0.00 abm Coxpa-
HUTb
B 850 um Off
Het Koaa AnnWHbI BONHBI 0.00 abm

Puc.6.10. ducruteid npubopa B pexume ncrounnka CW#*.




B peKUMC CW?* uCTOYHHK NOoCJICHOBATCIIbHO TICPCKIOYACT JJIMHY BOJIHBI U3JIYYCHHA Ha
CBOCM BBIXOZC M IEPEAACT B CUTHAJIC HH(i)OpMaHI/IIO 0 TeKymeﬁ AJIMHC BOJIHBI U YPOBHEC MOIIHOCTHU
H3JIYUCHUA.

[lepenaBaeMoe HCTOYHMKOM 3HAYCHHE YPOBHS MOITHOCTH OTOOpa)kaeTcsi B CTPOKE IOJ
3HAYCHUECM €r'o JJIMHBI BOJIHBI U PCIKHUMaA. I[JISI MPOBCPKHU WIHN KOPPCKIIUKU JAHHOI'O 3HAUCHU HYKHO
BBITIOJIHUTH clieayemiee (cM. puc.6.11):

— COEIMHHTH BBIXOJl HCTOYHHKA CO BXOJIOM M3MEPUTEIISE MOITHOCTH MAaTYKOPIOM;
— BKJIIOYHUTbH HENIPEPHIBHOE M3ITyYEHUE Ha JAHHOU JuIMHE BOJHBI (pexkum CW);
— BBIOpaTh CTPEIIKAMH CTPOKY CO 3HaYEHHEM U HaXaTh «BBOI»;

— YCTAHOBUTH 3HAUYCHUC B COOTBCTCTBUU C IMOKA3AHUEM U3MCPUTCIIA MOIIHOCTH.

Mameputens UcTouHnk
Pexxum nameputens AnuHbl BONH o
Knaccuueckuni o, | McTOUHMKa ana CW* W
21004 1310+1550
1 01 1550 Hm .
L ABm  -3.04nBM| B 1310 um Off
-1.07 aBm abm
ab
1550 Hm CW BT
EX5|aEm
B 1300 um Off
0.00 }J.EM Coxpa-
B 850 um  Off nr
HeTt Koga AnuHbl BONHbI 0.00 gpbm

Puc.6.11. YcranoBka 3Ha4eHHs M3TydyaeMOi MOIITHOCTH (OHO Tiepeaaercs B pesxkume CW*)

OOparuTe BHMMaHHE, YTO 3HAYCHWE JUTMHBI BOJIHBI MU3MEPUTENs MOIIHOCTH YCTaHOBJIEHO
PaBHBIM JUIMHE TIOJTHBI HCTOYHUKA, @ U3MEPEHHBIH YPOBEHb MOIIIHOCTH OTOOpaxaercs B 1bM.

6.4.Pabora ¢ BU3yaJIbHBIM JIOKATOPOM IOBPEKICHHUH.

Busyanbnsiii  nokatop mnoBpexaenuit (VFL) wucmonms3yercs misi JOKanW3allid MECTHBIX
nedexkToB, oOpHIBOB BOJIOKHA B MEPTBOM 30HE pedIECKTOMETPOB, a TaKke A1 UISHTHU(PUKALUU
BOJIOKOH B ONTUYECKOM Kalere.

VFL umeet otaenbHbIi BeIxo1 (cM. Puc.4.3) u paboTaeT B peKMMe MUTAOIIETO U3JIYICHHS C
gactoroi 1 I'm. Brxmrodenue/Boikimtouenne usnydeHus VFL mpousBomuTcs OTHEIBHON KHOIKOM
(cm. Puc.4.1), nns BeikmroueHus: Tpedyercs 6onee qnmurenbHoe HaxaTue. M3nmydenne VFL moxer
OBbITh BKJIFOYEHO U BBIKJIFOUEHO JJaK€ IPH BBIKJIIFOUEHHOM MUTAaHUH pedIeKTOMETpa.

OnpeﬂeneHI/Ie (baKTa BKJIFOUCHUSA HU3JTYYCHHUA VFL MMPOU3BOAUTCS BU3YAJIIbHO IO HAJIUYUIO
KpaCHOI'0 M3JIYy4YCHHUS Ha €0 BbBIXOJC. 3aH_[I/ITHBII71 KOJIIIAYO0K BBIXOJHOI'O pa3bC€Ma BBIIIOJHCH M3
MOJIY-IIPO3pavYHOI0 IJIaCTHUKA, YTO IMO3BOJIACT OIMPCACIIATH HAJIMYNC U3JTYYCHUSA HA BBIXOAC «VFL»,
AaXKe IIpHU YCTAHOBJICHHOM 3allIUTHOM KOJITIAYKE.
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6.5.CoxpaHeHue TaHHBIX U3MEPEHHS TecTepa.

Pesynbrar u3MepeHHs ONTHYECKOM MOIIHOCTH WM 3aTyXaHHs MOXHO COXpPaHUTh Ha
BHYTpEHHEHl WM BHemHeW ¢umui-kapre Haxkatuem KHonku «F3». Ilo HaxaTuio 3TONM KHONKHU
TEKyIIHe MOKa3aHUs M3MEpPUTENsT MOUIHOCTH (pUKCHUPYIOTCS ((PUKCHpYETCs TakKe jJata ¥ BpeMs
TOr0 MOMEHTa), a Ha JAucIuiee npuodopa mosBisercss okHo “CoxpaHuTh Kak / Save as” (cMm.
puc.6.11).

OTO OKHO aHAJOTMYHO [0 HAa3HAUYEHHI0O OKHY C TaKUM >K€ Ha3BaHUEM B peXHUME
“Penexromerp”. I'1aBHOE OTIMYME MpoOIECcCa 3alUCHU W3MEPEHHBIX JAHHBIX B pEXUME TecTepa
COCTOUT B TOM, YTO B pexkume “PediekromeTp” JaHHBIE COXPAHSIOTCS B OTAEIbHOM daiiie, a B
pexxume “Tectep” oHU 100aBIAIOTCA B BHJIE OUEPEAHBIX 3allMCEH B TEKYIIUN OTKPBITHIA (aili c
pacmmpenueM *.cvs (TEeKkCTOBBIN (aitn ¢ pazmenutensiMu). Ms ¢aiina orobpaxkaeTcsi B BEpXHEH
crpoke okHa. OHO ckiajgpiBaercs u3 npedpdukca “PM”, cumBonoB u3 crpoku “Hms daiina” u
cuMBOJIOB cTpoku “Ums omeparopa”. Ilyte k aitmy 3amaeTcs B MEpPBBIX TPeX CTPOKaX OKHA
“Coxpanuth Kak”. Eciau ums ¢aiina, nyts K ¢ailny U ums onepatopa He U3MEHSTh, TO JaHHbIE
nobaBarcs B Tekymuid (aiin. Ecam mpu ouepenHoii 3amucu U3MEHUTh UM (aiina (W/WiM MmyTh,
W/WIIM UM OTIepaTopa), To OyAeT OTKPBIT HOBBIH (hailsl, 1 HAUHETCs 3aUCh HOBOM TaOIHIIbI TaHHBIX
n3Mepenus. B pexxumax usmepuresns MOIHOCTH “ABTO BosHA” U «llonHblid ABTO» 32 OJUH LUK
3anucH K (aiiny 1o0aBisieTcsi CTOJIBKO CTPOK, CKOJBKO Pe3yJIbTaTOB C Pa3sHBIMU JIMHAMU BOJH
0TOOpaxkaeTcs Ha JAKCIIee B MOMEHT HakaTusi KHONKHU “F3”

PM |N920 |®E  [00:07 |2

dain: PM gk _ivanov.csv
Nma danna gK
Manka obbekTa final_973
Manka kabenA rt2016_06_07-01
Mmna onepatopa ivanov "
BonokHo violet L
Ne 015 Aeto + nanky
Hauano nunum (A) a
Koneuy nunuu (B) s

Coxpa-
KommeHnTapumn test HUTH

Puc.6.12. Oxno “CoxpaHuTb Kak”

“ITarika oowekTa (Object folder)” coorBercTByeT mono “IIpoext(Project)”, a “Ilanka kabemns
(Cable folder)” - momo “Kabens (Cable ID)” B 3aronmoBke aiina. “Hauano muuaun”, “Konen mu-
Hun”, “Ums oneparopa”, “KoMmMeHTapuii” TakkKe OTHOCATCS K JaHHBIM 3arojioBKa (aiina.

“BonokHo0”, “Ne” - 3aUCBHIBAIOTCS B COOTBETCTBYIOIIUE TOJISI CTPOK JIaHHBIX, 3aMIMCHIBAEMbIX
B (aiia B mpoliecce omnepanuu coxpaneHus. Ecim 3anuceiBaeTcss HECKOIBKO CTpOK (0T 1 10 4), aTn
JTaHHBIE OyIyT OJMHAKOBBIMU TSI BCEX CTPOK, 3aITMCHIBAEMBIX B 3TOM ITUKJIE. 3HAYCHHUS TIOJIS JAThI
U BPEMEHHU Takke OyAyT OJMHAKOBBI JJISl 3TUX CTPOK. A HOMEp 3alKCH YBEIMYMBAETCS HA YHUCIIO
3aIMCaHHBIX CTPOK.

Crnenyer OTMETUTh, YTO IPOCMOTP (aiiyia TaHHBIX U3MEpPEHUs TecTepa B Ipubope He Tpeny-
cMmotpeH. [Ipu momeITKe OTKPBITH (aiii ¢ paciupeHueM «*.cvsy ¢ momopto Qaiia-mMmeHemxepa Oy-
JIeT BbIIaHO cooOmieHue: “opmar daiina He moaaepxkubaetcs!”. ITu (halabl MOKHO KOTTHUPOBATH
Ha BHemmHU USB-HOCHTETh U UCTIONIB30BATh JIJIS TOJTOTOBKU OTYETa 00 M3MEPECHHSIX Ha KOMITBIO-
Tepe.
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7. PABOTA C HAMATBIO

B mpubope umeercs BcTpoeHHass SD-kapra o0pemom He Mmenee 4GB ans xpaHeHus
pe3yibTaToB u3MepeHus. Kpome toro umeercst pazbem USB Tuma A st mOIKIIOUEHNUS BHEIIHETO
USB-flash nakomnurens. IIpenycMoTpeHa MHIMKANKS TOIKIIOYCHHUS BHEITHEH MaMSATH B BEpXHEH
CTPOKE COCTOSIHUS Ha JucIuiee mpuoopa.

B mpubope mnpemycMoTpeHa BYX-ypOBHEBasi CTPYKTypa Tamok Juisi 3amwcu  (aiinos
pedaekTorpaMM M pe3yJIbTaTOB M3MEPEHHS, BBHIMOJHEHHBIX B pexkume «Tectep». BHyTpu manku
BepxHero ypoBHs (B mamke OOBEKTa) HAXOIUTCS HECKOJIBKO MAaloK BTOPOrO YPOBHS (Iamok
KabGeneit). [lanku kabenmeir — 3To manku ¢ ¢aimamMu pedeKTorpaMM BOJOKOH OJHOTO KaOers.
Br16op/co3nanne MMeHH TManku Kabenst MOXKeT ObITh cienaHo Bo BKIanke «KaOenp-uH(pO» OKHA
YCTaHOBKM MapaMeTpOB H3MEPEHHs WJIM B OKHE, MOSBIAIOIMIEMCS IOCIE HaXXaThs KHOIKH
«CoxpanuThy». Be10op/co3nanue manku 00beKTa BBITIOTHAETCS TOJIBKO Ha dTare coXxpaHneHus daina
(em. m. 5.10 m m.5.11).

7.1.CoxpaHeHue pe(yieKTOrpaMm

Jlis BBIOOPOYHOrO coxpaHeHUs pedIeKTOrpaMMbl B PEXHUME MPOCMOTpa pPE3yIbTaTOB
u3MepeHusi HaxmuTe KHOMKY «F3» (cM. m. 5.10). Ecnu B paMkax OJHOTO IMKJIA ObUTH BBITIOJTHEHBI
M3MEpEeHHs Ha HECKOJBKUX JJIMHAX BOJH, TO HakaTueM KHOMKHU «F3» Oyner nHUIMHpoBaHa 3aMuch
BceX pe(exTorpaMM, MU3MEpPEeHHBIX B JaHHOM Iukie. Kaxnas peduekTorpaMMa coxpaHsercs B
otnenbHOM (aitne. Mmena ¢daiinoB OyayT OTAMYATHCS TOJIBKO 3HAYEHUSMHU JJIMHBI BOJIHBI,
no0aBlIeHHBIMH B KOHIlE HMMEHH. BpibopouHoe coxpaHeHue (HaillloB NPOM3BOAMTCS Kak Ha
BcTpoeHHyto SD-kapty («duck: 0»), Tak u Ha BHemHuit USB-flash nHakomurens («/luck: 1»), ecnu
OH TMOJKIIO4YEeH K mpubopy. Bwibop J[lucka mnpomsBogurcs B OkHe «COXpaHUTh Kaky,
nosBistoneMcs nocie Haxatusa «Coxpanuts/F3». B 3ToM ke OkHE MOXXHO BBIOpaTh WIIM CO3]aTh
nanky O0nekra u manky Kabenst, uameHuts ums ¢aiina u apyrue ganseie (cM. 1m.5.10).

ABTOMATHYeCKOe coxpaHeHHe (aillioB ¢ WU3MEpEeHHBIMU pedieKTorpaMMaMu  OyeT
BBITIOJHATHCSI B KOHIIE KaXKI0TO IIUKJIa U3MEPEHHUS B TOM Cllydae, €CiIM B MapaMeTpax U3MEpeHUs
IpU3HAK «ABTOCOXpaHEHHUE» uMeeT 3HaueHue «Bki» (cm.m.5.2). ABTOMaTHYecKoe COXpaHEHHE
¢daizioB MPOM3BOAUTCS TOJNBKO Ha BeTpoeHHyo SD-kapty («uck: O»). BpiOop mytu s
coxpaHeHus (aiiioB pedrexkTorpaMM B pexUMe ABTOCOXPAHEHHE TPOHM3BOIUTCA B PEXHUME
BBIOOPOYHOTO COXpaHEHUS (paiyioB.

7.2.CoxpaHeHHe NOKA3aHUH U3MEPUTEIA ONTHYECKON MOLIHOCTH

JI71st coxpaHeHwus pe3yabTaTOB HaXXMUTE KHOTIKY «F3» (cM. 1. 6.5).
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7.3.1IpocMOTp 3aNIMCAHHBIX B NAMATH peduieKTorpamMm

Jlns mpocMoTpa peduiekTorpaMM HakmMuTe KHOMKY «F3(Daiinsl)» B okHe ['7aBHOTO MEHIO
npubopa (cm. m. 4.4). Ha skpane oroOpasuTcs AEepeBO IMANOK BBHIOPAHHOTO OT/AENA MaMSITH
(BHyTpeHHero wiu BHemrHero) (puc. 7.1). Beibop oTmena mamsTH (IKMCKA) HaXaTHEM KHOIKHU
(«Tab») BO3MOXXEH, eclu TOAKIIOYEH BHEIIHWN HAKONUTENb. B NPOTHUBHOM cllydyae MOXET
MCIIOJIb30BaThCS TOJIBKO BHYTPEHHAS MaMsATh npudopa. Ilpu 3amucu Ha BHELIHUI HAKOIUTENb BCE
naHHble noMerntatores B katosior « OTDRy». Ecnu Takoro kartanora HET, OH CO3/1a€TCHl.

SM OTDR |N9z0 |3 00:27
MpoBoagHMK

Ypanuts
S projo06 nanky/
&0 proj007 chain
20 proj0oo1
20 test
Stest111
—2 O testSM-MM Konu-
@0 asdf poBaThb
-2 C1testSM2016_06 0

Swww

S edfg
—30920_otdr2016_06_09.log
= final_973 OTkpbiTe

Mawmarte [3819 MB] USB auck [J664 MB]

% kL 3

Puc. 7.1. Beibop mamsitu mpubopa

SM OTDR |N920 |B3  |o00:28 |

MpoBoaHukK
m31:_OTDR Yaanuts
@4 projooé nanky/
20 proj007 chaiin

= proj001
= O test
Otest111
20 testSM-MM Konu-
a0 asdf poBaTb
OtestSM2016_06 0
20 www
—20 edfg
—050920_otdr2016_06_09.log
“= 0 final_973 OTkpbITh

Namate [3819 MB] USB auck [7664 MB]
3%

ax

Puc.7.2.1. BeiOop mamku mpoekrta

B npubope mnpemycMoTpeHa [ABYX-ypOBHEBas CTPYKTypa TMamoK JUIsi 3amucH  (hailinoB
peduexrorpamMmm. BHyTpu nanku BepXHEro ypoBHs (B Manke 00bEeKTa) HAXOIUTCA HECKOJIBKO MaroK
BTOpOro ypoBHs (mamok kaOemneif). Ilamku kabenelt — 3T0 mamku ¢ Qaitnmamu pedraekTorpaMm
BOJIOKOH 0JIHOTO Kabens. Beibop/co3aanne uMeHH Manku Kabelnst MOKeT ObITh CIIEJIaHO BO BKJIAJIKE
«Kabenb-uHdo» OkHa YCTaHOBKHM IMapaMeTPOB HM3MEPEHHUs WU B OKHE, MOSBISIONIEMCS MOCTe
Ha)kaTHsl KHONKU «CoxpaHuTh». BriOop/co3nanne manku oObEeKTa BBIMOIHSACTCS TOJIBKO Ha 3Tare
coxpanenus (aina (cm. m. 5.10 u n.5.11). s mowcka 3anmucaHHOTO (aiiia MOKHO JIBUTAThCS 110
JIepeBy MaroK ¢ TTOMOIIbIO KHOMTOK BEPTHKAIBHBIX CTPEJIOK.
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Bxon B BBhIOpaHHYIO Mamnky IMpoeKkTa — HakaTueM KHonku («BBom»). Bxon B mamky c

daitnamn (manka xaGens) mo Haxkaturo KHomku («Beom») mmm F3 («Otkpeith»). Beixox Ha
BEPXHUI YPOBEHD JIepeBa U3 Manku ¢ (aitnamu - HaxxatueM kHonku («Hazany).

SM OTDR |N920 |HE 00:28
MpoBoagHuUK
©1: OTDR Al Yoanutb
=0 proj006 nanky/
=0 proj007 chaun
Scable11
=0 test =
@ Otest111 Konu-
—2 O testSM-MM poBaTk
—90 asdf
—=20testSM2016_06_0
—B'_'IWWW
20 edfg
—3 0920 otdr2016 06 09.log <||| OTKpEITE
Nawse [3819 MB] USB auck [7664 MB]
Puc.7.2.2. BeiOop manku npoeKTa 1 Nanku Kadess
SM OTDR |N920 B3  |00:20 |52
MpoBoAHUK
22 1: OTDR/proj001/cableii Yaanutb
B abc 003 ST 1310.sor nanky/
Bab_003_ST_1310.sor charn
Konu-
poBaTh
OTKpBITL
Nawmares [3819 MB] USB auck [7664 MB]

Puc.7.2.3. Beibop nanku npoexTa, manku kadesns u (aiisia B HeH.

BriOpannsbiii aiin pediiekrorpaMMbl MOKHO OTKDBITH JUISS €r0 MPOCMOTpa Ha)KaB KHOIIKY
(«BBom») nnu «F3(OTkpeITh)». [Ipnbop nepeitaer B peskuM 0TOOpaKEHUsT Pe3yJIbTaTOB H3MEPEHUS,
3allMCaHHBIX B Qaitnie. Ha aucruiee B OkHE 0TOOpaXkeHUs pe3yJIbTaTOB U3MEPEHUS MOSBUTCS Tpacca,
3anmucaHHas B Qaitine. OTKPBITh MOKHO TOJBKO SOr-(haiiibl, 3amucanubie B mpudope. [1o HaxaTuro
kHonku «Hazamy» mpubop BepHeTcs B pexxuM «MeHemxkepa (ailioB» B TUPEKTOPHIO, U3 KOTOPOit
ObLT BBIOpaH (haiiy 1 MpocMoTpa.

HpOCMOTp (I)aﬁJIOB C pe3yJibTaTaMH U3MCPCHUA TCCTCPA B an60pe HEe BO3MOXeH. X MOXHO
CKOIIMPOBATb HA BHEIIHUM HOCUTEIIb U 3arpy3uThb B KOMIIBIOTED.
7.4.KonnpoBaHue H ynajieHHe JaHHBIX U3MepPeHHUS.

B mnpomecce mnpocmorpa/moucka (aiioB C JAHHBIMH H3MEPEHUS OHH MOTYT OBITh
CKOMMPOBaHbl HAa BHEUIHMN HaKomMMTENb. /I 3TOr0 HY)XHO MOJAKIIOYUTH K HPUOOPY BHEIIHUH
USB-nakormutens W Haxarb KHomky «F2» («KommpoBatb»), mpeaBapUTeIbHO BBIOpaB
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MHTEpecyroIuii Bac (aiin nwim nanky. B HIDKHEH yacTu AucIuies NOSBUTCS COOOIIEHHE 00 yJauHOM
KOTIMPOBAHUH BHIOPAHHOTO YuCIia (aiyioB.

VY Bac Takke €CTb BO3MOXKHOCTh YAaJIHTh BbIOpaHHBIH 00bekT (Haxkatb «F1»). Ilepen
BBITTOJIHEHUEM OTIEepalny yaajaeHus (aiina (manku) B TOTMOJHUTEIFHOM OKHE TIOSIBUTCS 3aIpoc Ha
MOJITBEPIKIeHUE TON omneparuu. [locne moaTBepkaeHus BeIOpaHHbIN (aiin (mamnka) Oyaer yaaseH,
a B HIDKHEHW YacTH JUCIUIes MOABUTCA cooOlieHHe 00 yJAauHOM yJaJeHUHM 3aJaHHOro 4ucia
(aiinos.

Buumanmue: [lpu mombeiTke craenaTh Komuio oObekTa ((aila wim manku) B Mporecce
MPOCMOTpA BHEITHEH MaMsATH, MPUOOpP BBIBEAET COOOMIEHHE 00 OTKa3e B BHIMIOJHCHHH JTAHHOMN
OTIepaIuy.

7.5.3arpy3ka peduiekTorpaMM B KOMIBIOTEP.

Bbl MoxeTe 3arpy3uTh pediaekTorpaMmbl, COXpaHEHHbIE B MaMATH MpUOOpa, B KOMIBIOTED
JUI aHAJIN3a Pe3yJbTaToOB U MOATOTOBKH OTUETOB. DTO MOXKHO CJIeNaTh TPEMsI CII0COOaMHu.

[TepBrIii crioco0 - cKkOMMPOBATh aHHbIE N3MepeHus Ha BHemHu USB HakomuTens.

Bropoii cmoco6 - CcKOmMpoBaTh JAaHHBIE HM3MEPEHHS C TOMOIIBI0  MPOTPaMMBbI
“TopOTDRViewer”.

Tpetuii cnoco6 - mpoBecTH u3MepeHus noj ynpasienuem nporpammsl “TopOTDRViewer”.
[Tpu 3anmycke u3MepeHuil U3 MporpamMmbl BCe JaHHBIE CPa3y 3arpykaroTcs B KOMIBIOTED.

Jl5is TOro, 4ToOBI BOCTIONB30BaThCsl BTophiM 1 TpeThuM crioco6amul BEITIOTHUTE CIEIYIOIINE
NEeHUCTBUL:

I. Tlomxmounte mpubOp K KOMIBIOTEPY ¢ moMolubio kabenss USB (mocraBisercs B
KOMIIJIEKTE C IPHOOPOM).

2.  Y0emurech, 4TO Ha JAaHHOM KOMIBIOTEPE YCTaHOBJIEH ApaiiBep BupTyambHoro COM-
nopra FTDI (http:/www.ftdichip.com/Drivers/VCP.htm). Ecnu apaiiBep He

YCTAaHOBJICH, YCTaHOBUTE €ro (moapoOHee ¢ MHCTPYKIMEH 10 YCTaHOBKE IpaiBepa
MOYHO 03HAKOMUTHCS Ha  caiite www.topfibertester.ru B pasuene

«ITonnepxka/Buemnee [10»).

3. 3Banycrure mnporpammy «TopOTDRViewer». W nelcTByliTe B COOTBETCTBUH C
YKa3aHUSMU, IPUBEICHHBIMU B OIICAHUU TIPOTPAMMBI.
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8. YCTAHOBKMU ITPUBOPA

C nomompto MeHI0 «YCTAHOBKW» (puc. 8.1) ycranaBiuBaeTcs TEKyLIUE JaTa U BpeMs,
U3MEHSETCS s3bIK HHTepdeiica mnpubopa, BKIIOYAETCS(BBIKIIOUACTCS) 3BYKOBOW  CHUTHAJ,
COITPOBOKIAIOIIMI Ha)kKaTHe KHOMOK yrpasiieHus. Beidop menio «YCTAHOBKW» npoucxoaut u3
TJIAaBHOTO MeHIO (cM. 11. 4.4)

Pexxum YctaHoBkn WHdopmauus

Oata 03.01.2017
Bpemsa 11:42:27
Language Pycckun
3BYK KHONOK BbIKI.

Puc. 8.1. Menrw «YCTAHOBKI»

8.1.¥YcTaHoBKA 1aThl U BpEMEHH.

[Ipubop mMMeeT BCTpPOEHHBIE Yachl M KajeHIapb, 3HAYCHUS KOTOPBIX HCIIONB3YIOTCS TPH
dbopMUpOBaHWM JaHHBIX (aina u3MepeHHOW Tpacchl. Jlns W3MEHEHHsI JaThl BBIMOJTHHUTE
CIenyIoIue JeCTBUS:

Bribepure nynkt «/lata» B MmeHio «YCTAHOBKW» u nHaxvure kHonky «BBom». Knomnkoit

>
«Taby BeiOepuTe naty, mecsi win roj. C moMouis0 KHOMOK @ u BbIOEpUTE ITU(PY,3HAUCHHE
KOTOPOHM XOTUTE U3MEHUTH. C MOMOIBbIO KHOIIOK @ u @ yCTaHOBUTE TpeOyeMoe 3HaUCHUE.

I[J'I}I COXpaHCHHA W3MEHEHUH HaAXXKMHUTE KHOIIKY «BBO,I[». I[J'I}I BO3BpaTa B I''TaBHOC MCHIO HAXXMUTC
KHOIIKY «Ha3a;[».

SM OTDR |N963 |BE  |16:57 |2
Pexxum YctaHoBku UHcpopmauusa

Bpema 16:57:40
Language Pycckuii
3BYK KHOMOK BKI.
ABTO BLIKNIOYeHHe BLIKII.

Puc. 8.2. YcraHoBKka 1aThl U BpEMEHHU.

BpeMﬂ YCTAaHABJIMBACTCA aHAJIOTUYHO.
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8.2.Bb100p sA3bIKa

B mpubope mpemycMoTrpeHa BO3MOXKHOCTh BBIOOpa si3bika uHTepdeiica. [ m3MeHeHus
s3plka WHTepdelica BbIOepUTEe MYyHKT MeHIo «lLanguage» wm HaxkMmure KHONKY «BBom». B
IIOABUBIHICEMCS CIITMCKE BBI6epI/ITC Hy)KHBIfI SA3BIK U CHOBA HAXKMUTC KHOIIKY <<BBO)1)).

8.3.BkiiloueHune/BbIK/IIOUYEHHE 3BYKOBOI0 CUTHAJIA KHOIOK

B npubope mnpegycmMoTpeHa BO3MOXKHOCTH CONPOBOXKIEHHUS (akTa HaxaTus KHOIOK
YIpaBJIEHUS 3BYKOBBIM CHUTHAJIOM. Ty (QYHKIUIO MOXHO BKJIHOYATh WM BBIKIIOYaTh B CTPOKE
«3BYK KHOIIOK» BKJIaJIKU «Y CTAHOBKW» OKHA INIABHOTO MEHIO.

J1st u3sMeHeHus coCTOSHUS ATON (QYHKIIUU HYKHO BHIOPATh COOTBETCTBYIOLIYIO CTPOKY MEHIO
U Ha)KaTh KHOMKY «BBo».

8.4.KanmOpoBKa pe3uCTUBHOIO CEHCOPHOTO JUCILIES

B nmpubope ecTh CEHCOpPHBIM SKpaH, TO3BOJISIIONIMN CYIIIECTBEHHO YIPOCTHTh BBOJ
CHUMBOJIbHON HMH(OpMalMK C MOMOIIBI0 IKPAaHHON KiaBHAaTypbl. CHHXpOHHM3AIUsS H300pakeHUi
CHUMBOJIOB 3KPaHHOM KJIaBHATYpPhI C KOOPJAWHATAMHU CEHCOPHOT'O YKpaHa B MPUOOPE BHITIOTHSAETCS Ha
ctaauu mpou3BoAcTBa. OJHAKO B PEAKUX CiIy4asX, BO3HUKAIOIIMX B TMPOLECCE SKCIUTyaTaluu
npubopa WM €ro pEeMOHTAa CHHXPOHHU3ALMA MOXET HapymuTbea. Jlas Takux ciydaeB
IpeyCMOTpPEHA ClIeualibHas MpoLeaypa KaTHOPOBKH CEHCOPHOTO IKPAHa.

3anmycTuTh NpoLeaAypy KaIMOPOBKH CEHCOPHOI'O 3KpaHa MOXKHO CIIETYIOLIMM 00pa3oM.
1. B oxHe r1aBHOTO MEHIO ClIeNaTh aKTUBHOM BKIAKy «HpOpMarus»;

2. Haxarts u yaepxuBaTh KHOTIKY «F1» mo mosBiaenus coodmmenus «Ilpu cienyromem
BKJIFOYEHHH BO3MOXKHA KaTUOpOBKa dKpaHay (cM. puc.8.3)

OTDR 0 o)

| Perxcum Ycranosku Mndopmauns

npu cneayouem BKNIOYeHUH
| BO3IMOXHa KanubpoBKa 3KpaHa

OK

Puc.8.3. CoobuieHne o BO3MOKHOCTH KaJTMOPOBKH SKpaHa

3. Haxatp kHOnKy «BBOMY, a 3aT€M BBIKIIOYUTH, U CHOBA BKJIIOUUTH MUTAHKE MIPHOODA.
Ha gucnnee nomkHo nosiBUThHCs cooduienue: «KannbpoBka sxpana» (cm. puc.8.4)

4. Haxatb cTrirycoM B 1r000M MecTe auciuies. Ha nucniee nosButcs n3o0pakeHue ¢
MaJICHbKUM KPY>KOYKOM B JIEBOM BEPXHEM YIIIY;
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KanuBpoeka skpana

Ha¥MMWTe Ha 3KpaH ANA KanubpoBKK
unu kHenky OK ecnu HeT TauckpuHa

Puc.8.4. Coobmenne «KamnOpoBka sxpana»

5. Haxatb cTrirycoM B LIeHTp Kpyxka. Ha qucriiee mossBUTCS n300pa’keHne ¢ MaJeHbKUM
KPY>KOUKOM B ITPABOM HUKHEM YTIIY;

o Haxmure 3peck
(BepxHui NneBLIA yron)

KanubpoBka akpaHa
HEXMWTE B LeHTp Kpyra

Puc.8.5. KanmmbGposxka.JleBbIit BEpXHHI yTOJI.

6. Haxars cTuinycoM B 1ieHTp Kpyxka. Ha aTom nponecc kanuOpoBku OyAeT 3aBeplleH.

Kanuwbpoexka axpaHa
HEKMMWTE B WeHTP Kpyra

(HuxxHuiA npaBbii yron)

HammuTte 30echL b

Puc.8.6. KaymbOporka. [IpaBbrit HUOKHUE yToJI.

8.5.¥YcraHoBKa pe:xkuMa «ABTO BbIKJIIOUYEHHEY.

VYcraHOBKa peXMMa «ABTO BBIKIIOUEHHSD» MPOU3BOJUTCS YCTAHOBKOM 3HAUEHMs 3aEpiKKU
BpPEMEHU BBIKIIIOUEHUS B nocieneit crpoke Bkiaaaku « Y CTAHOBKWM» B I'maBHOM MeHIo npubopa.

B »sTOoM pexuMe nuraHue npuOOpa BBIKIIOYMTCS aBTOMATHYECKH, €CIM B TEUEHHE
YCTAHOBJICHHOTO MPOMEXKYTKa BPEMEHH HE MPOU3BOANTCS HUKAKHX JACHCTBHIA ¢ IPUOOPOM.

WHuavkanus ycTaHOBKH PEXUMA aBTOBBIKJIIOYEHUS POU3BOAMTCS MOSIBICHUEM M300pa)KeHus
4acoB B KpaifHEM MPAaBOM I10JIOKEHUH CTPOKU COCTOSHUS prOopa.
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3a HEeCKOJIbKO CCKYHI 10 BBIKITFOUCHUA an/I6opa IOABUTCA HpepBIBI/ICTHﬁ 3By1(0BOI71 CUIHal, a
I/I306pa)I(eHI/Ie YaCOB HAYHET MUT'aTh, MCHAA LIBCT.

OTDR [N999 |HE = |11:43 |52

Pexxum YcTaHOBKM Wudpopmauna

Oarta 03.01.2017
Bpema 11:42:27
Language Pycckuid
3BYK KHOMOK BbIKI.

{BTO BbIKIHO4YeHHe

Puc. 8.7. YcraHoBka pexnMa « ABTO BBIKIIIOUCHUE»
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9. OBCJOYKUBAHUE

9.1.YucrTka pa3beMoB
J1J1s1 9MCTKH pa3bhbeMOB BBITIOIHUTE CIICAYIONINE JECHCTBHUSA :
1.- OTKpyTHUTE 3arayliKy pazbema.
2.- Ciierka cCMOYHUTE KOHEI[ YUCTSIICH MaIOYKH CIUPTOM (HEe OoJiee 0THOM Karuin!)
3.- AKKypaTHO BCTaBbTE YHCTALIMN KOHEL B PA3bEM.
4.- Cnerka npoOBEpPHUTE MAJOYKY B pa3beMe.
5.- BeiabTe Nanoyky u3 pazpema.
6.- [ToBTOpUTE MYHKTHI 3-5 C CYyXOM MAJIOYKOM.

Yuctamue CpeaAcTBa NOJIKHBI OBITh UCIIOJIb30BaHbI TOJIBKO OIHWH pas.

BAKHO

' M3aumxu Cmupra MOryrT OCTaBJATH CJIC¢Abl WJIH 3arpsa3sHeHUd. HO3TOMy

HCHOHb3yﬁTe He00JIbIIoE KOJIHYECTBO cnmpTa — A10€CTaTO4YHO OJHOM KaILIN.

9.2. PaGoTa OT BCTPOEHHOH aKKYMYJIATOPHOI1 0arapeun

AKKyMmynsITOpHas 6arapes, BCTpO€HHas B IMPUOOp, COCTOUT W3 JIBYX Li-on 3j€MEHTOB THIa
18650, moMemIeHHBIX B IUIACTHKOBBIM OOKC, YCTAHOBIEHHBI BHYTpH Kopiyca mpubopa.
Hcnonb3yemble B OaTapee 31eMeHThI, 00eCeynBalOT aBTOHOMHYIO paboTy mpubopa B T€UCHHE He
MeHee 8 "acoB (mocie mosHoro 3apsiga Oarapeu). KonamdecTBO IMKIIOB 3apsia-paspsii He MEHee
500 no3BoJIsIeT TOBOPHUTH O CPETHEM CPOKe CIIykObI OaTapeu Oonee 1.5-2.0 ner.

KoucTpykius 6atapen mo3BOJSET MOIB30BATEII0 CAMOCTOSITEILHO 3aMEHUTH OTCITY)KUBIITHE
CBOI CPOK 2IIEMEHTHI MUTaHUS HA HOBbIe. C MHCTPYKIUEH MO 3aMeHe JIEeMEHTOB OaTapen nmpudbopa
«Tomna3-9400» MOXHO 03HAKOMUTHCS Ha CaiiTe MPOU3BOIUTEINS MPUOOpOoB (Www.topfibertester.ru)
WIN 3alPOCUTh Y MIPOU3BOIUTENS MO 3JIEKTPOHHOMN 1MouTe, MpuBeAeHHON B naparpade «KoHTakTh»
JAHHOTO PYKOBOJICTBA.

Buumanue !!!  KoHCTpyKImMsi BCTPOSHHOW aKKyMYJISITOPDHOM OaTaped HE paccuuTaHa Ha
OIEpaTHUBHYIO 3aMEHY JIEMEHTOB IIUTAHUSA B MOJIEBBIX yclIOBUsAX. [0 3TOM npuynHe KaTeropuyecku
HE pPEKOMEHAYeTCs TpOJJIeBaTh CpPOK aBTOHOMHOM paboTel mpubopa, IyTeM 3aMEHBI
pa3psAMBIINXCS 3JIEMEHTOB MUTAHUS Ha «CBEKe-3apshKeHHbIe». YacTas 3aMeHa 3JIEMEHTOB MOKET
CTaTh TPUYMHOW HEHUCIPABHOCTH AaKKyMYJSATOPHOW OaTaped W TPWIETalomMX K HEW Y3JI0B
nmpuoopa.

JUis mpoJuleHHs CpoKa aBTOHOMHOM paboThl mpubopa pEeKOMEHAYETCSl HCIOIb30BaTh
BHEIIIHIOK aKKyMYJISITOpHYIO Oatapero, umeromryro Beixon USB (5V, 2A), npenHa3sHadueHHYIO AJIs

3apsAa M NUTaHud MOOWIbHBIX TeneoHoB. [loaxmounts Gatapero cineayer Ha Bxog USB — B
npudopa kadenem tuna USB (A-B) u3 kommiekra npubopa min anagoruuHbiM. He pekomenayetcs
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HCIIOJIB30BAaTh JISI MUTAHUA W 3apAdKU HpH6opa «CaMOACIBbHBIC) YCTpOﬁCTBa n YCTpOﬁCTBa, HC
NPpECaAHA3HAYCHHBIC IJId 3apsAdKU U ITUTAHUA MOOUJIBHBIX TGJ'IG(l)OHOB.

B nmpubope npenycMoTpeHa MHAMKALKS CTETIEHU 3apsiyia akKyMYyJIATOpHOW Oatapeu: B MpaBoit
YaCTH BEPXHEU CTPOKHU aucIies (cM. puc. 4.5) oTroOpaxkaeTcs YHCIOBOE 3HAYCHHUE B % MPUMEPHO
COOTBETCTBYIOIIEE CTEICHM 3apsAKH aKKyMyJIsTOpHOM Oarapen. Makcumanbnoe 3Hayenue 100%
COOTBETCTBYeT MONHOMY 3apsay. [lpum noctmxenun 3Hadenuss meHee 20% mnpubop crienyet
MOJKTIOYNTh K BHEIIHEMY MHUTAaHHUIO UCTONB3YS pazbeM «S5V» W BHENIHWN OJIOK MUTaHWS WIN
pazbem «USB — B» u kabens USB s monkirodeHust K KoMibroTepy. [Ipu 3ToM moipkeH MuraTh
KPacHBI CBETOJMOIHBIN HHIMKATOpP, PACIOJOXKEHHBI Ha OOKOBOW MaHENW mpuOopa psaoM C
pazbemMoM «5V» (cM. puc. 4.2.). [1o okoHUaHUU TIpoIiecca 3apsiaa HHIUKATOP NIEPECTaHET MUTATh.

CranapTHO€ BpeMsi 3apsijia IpU KOMHATHOM TeMIlepaType OKpY>Karolero Bo3ayxa - 5 4acos.
[Ipu BhIMONHEHUM 3apsana npudopa, yepes pazbeM «USB — B» u xabens USB, nogxmouas ero
pazvemy USB xommnbroTepa, BpeMs 3apsaa MOXKET YBEIHMUNUTHCS. 3aps]l IPOU3BOIUTCS HE3aBUCHUMO
OT TOTO: BKJIFOUEH HJIU BBIKIIIOUEH MPUOOP.

BAKHO

3apsiq aKKyMYJISITOPHOH 0aTaped peKOMEHJyeTcsl BBINOJHATH IPH TeMmIiepatype
okpy:xawmei cpeapr 20-25°C. Ilpun 0OoJsiee HM3KOH Temmepatrype BpeMsl 3apsiga
yBeanuuBaercs. He pekomenayercst BBINOTHATH 3aps/] npu Temneparype Huxe 0°C!

® ———p

Jis yBenmu4eHus: Cpoka CIyXObl aKKyMyJSTOpDHOH Oarapen B TpuOOpe MperyCMOTpEeH
KOHTPOJIb CTENEHH ee paspsana. lIpu CHWKEHMH ypOBHS 3apsia /0 KPUTUYECKOH BEIMYMHBI HA
mucruiee npubopa mosBHTCA cooOmenue «barapes. Hwuskuit 3apsn.  3apsamre  mpuOOp.».
[IpogomxuTh paboTy ¢ MprUOOPOM MOKHO HaKaB KHOTNKY «BBom». B cirydae npogomkeHust paboThl
PEKOMEHAYeTCS TIOAKIIOYUTh TPUOOpP K UCTOYHUKY MUTAHUS, a TIO 3aBEPIICHUH PaOOTHI TIOCTABHUTH
npuOOp Ha 3apsAIKY aKKyMYJISTOPHOH OaTapew.

3apaauTe npubop

Puc.9.1. Cooliienne 0 HU3KOM ypOBHE 3apsijia akKKyMyJIITOPHOM OaTapeu.

Ecnu pabGora Oyzmer mpojoipkeHa Oe3 MOAKIIOUEHHS NpUOOpa K BHEIIHEMY HCTOYHHUKY
NUTaHUs, TO 4Yepe3 HEKOTOpoe BpeMs MOsBUTCA coobOmieHne «batapes. OueHb HU3KHIA 3apsi.
[Ipubop BeIKIIOYaeTcs!» U mpubop BeIKIIOUHTCA TpuMmepHO depe3 30 cexyHn. [Ipomomkenue
paboThl BO3MOXKHO OyJEeT TOJBKO TOCIE MOAKIIOYCHUS PHOOpa K BHEITHEMY HCTOYHHUKY TTHTAHHS
(6;1ox uranust 220 B wnu nopt USB xommbroTepa).
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[Ipy jAnuTEenbHOM XpaHEHHH TpUOOpa PEKOMEHIYETCS TMPEABAPUTEIBHO  3apsIuTh
aKKyMyIsaTopHyto Oarapero 10 40-70% oT ee MONHON eMKOoCTH. 3aTeM Oarapero peKOMEHIYeTCs
OTKJIFOUUTH OT TIprbopa.

SRS L

OYEHbL HU3KWW 3APSA |
Mpubop summuae-rcn!

Puc. 9.2. Boikintouenue npubopa U3-3a 0OU€Hb HU3KOTO YPOBHS 3apsjia OaTapeu.

XpaneHnue npubopa JIMTEIIbHOE BPEMs C YCTAaHOBJICHHONW B HEM aKKYMYJISITOpHOU Oarapeei,
MOYKET MPHUBECTH K €€ TIyOoKoMy pa3psany. B aTom ciydae HauaTh paboTarh ¢ MpruOOPOM MOKHO
OyJIeT TOJIBKO IOCIE MPOAOIIKUTEIBHOTO (MPUMEPHO B TEUEHHE Yaca) 3apsiaa Oarapeu.

9.3.CMeHa ONTHYEeCKOro aianTepa pa3bemMa u3MepuTes
MOIIHOCTH.

KOHCTPYKHI/UI OINITUYCCKOTO padbeMa U3MCPUTECIIST MOITHOCTH IMO3BOJIACT IMMOAKIIIOYATh K HEMY
OINITHYECKHE Kaldenu ¢ pasb€MaMH pPA3JIMYHBIX THUIIOB. CMeHa THUIIAa OITHYECKOIO pasbemMa,
MNOAKIIFOYaeMOIro K HU3MECPUTCIIIO MOIIHOCTH, IMPOHU3BOAUTCA MIYTEM 3aMCHbI BHEITHEH YacTH
pa3bema (Tak Ha3bIBAEMOTO «aJanTepa»). B KOMIUIEKT MOCTaBKH ONTHYECKOTO TeCTEpa MOTYT OBIThH

BKJIFOUCHBI aanTepsl IS MOAKIIOUeHHs pazbemMoB cienytomux tumnos: FC, SC, ST, LC, a Taxxke
YHUBEpCAIbHBIE a/1allTEPhI C JUAMETPOM OTBEpCTUA 2.5MM U 1.25MM.

Jlnst 3ameHsl ajanrtepa BaM MoTpedyeTcsi OTBEPTKA C TNIOCKUM OKOHYaHHEM.

Ilepen 3ameHOM ajanTepa CHUMHUTE 3aIUTHYIO KPBILIKY C pa3beMa M3MEPUTEINS MOIIHOCTH,
3aTeM OTKPYTUTE €0 KPEIeKHbIC BUHTBI.

I[J'I}I YCTAaHOBKH PO3CTKU HpOHCHaﬁTe HeﬁCTBHH B O6paTHOM opsaKe.

[Ipu HE0OXOIMMOCTH 3aMEHUTE 3aLTUTHYIO KPBIIIKY.

9.4.00H0B/1eHNe BHYTPeHHero 11O

[MpowsBomutenr npudopoB HIIK  «Cs3pCepBUC» TOCTOSSHHO — paboTaeT Haa HX
YCOBEPILCHCTBOBAHMEM: HCIIPABISIOTCS OMIMOKM M HETOYHOCTH, BBIABICHHBIE B TIpolEcce
IKCILTyaTalllH, MOSBISIFOTCS HOBbIE (DYHKIIMOHAILHBIE BO3MOXKHOCTH. B mprbopax npemxycMoTpeHa
BO3MOXKHOCTh OOHOBJIEHUsSI Bepcuu BHyTpeHHero I1O ¢ moMOIIbI0 CrienuanbHOW KOMITBIOTEPHOM
porpaMMsl (CM. PYKOBOJCTBO TOJIb30BatTess K mporpamme Top940FWLdr).

st oonoBnenwust [10 BoIMOTHUTE CEAYIOUTNE IEHCTBUS:
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[TogxmrounTte npuOOp K KOMIbIOTEPY € mMomolulbio HHTepdeiicHoro kabens USB, u3 xomriuiekra
npubopa. Beixiitounte nuranue npuodopa.

3amyctute mnporpammy «Top940FWLdr». Coemunutech ¢ mnpuOopoM M 3arpy3uTe HOBOE
IPOrpaMMHOE 0O€ecTIeYeHHE.

[To 3aBepmenun oOHoBneHus 1O muranwe nmpubopa BKIIOYUTCSA, B MH(OOPMAIIMOHHON BKIIAJKE
okHa ['maBHOTO MEHIO U3MEHHUTCS HOMep Bepcur BHyTpeHHero [10.

10. TTOBEPKA PE®JEKTOMETPA

[ToBepka peduieKTOMeTpa MPOU3BOAUTCS B COOTBETCTBUH CO CIEAYIOIIMMH HOPMAaTUBHBIMU
JIOKyMEHTaMHU:

I'OCT 8.585-2005 «I'ocymapcTBeHHass cuCTeMa OOECICUCHHUsI CIMHCTBA H3MEPCHHI.
['ocymapcTBeHHass TMOBEpOYHasi CcxXema Uil CPEACTB HM3MEPEHWH UIMHBI W BPEMEHH
pacripocTpaHeHHs] CUTHaJla B CBETOBOJIE, CPEAHEH MOIIHOCTH, OCIa0JIeHUs W AJUHBI BOJIHBI IS
BOJIOKOHHO-ONTUYECKUX CUCTEM CBSI3U U Iepeadun HH(GOpMaLIUn.

Pexomengamuu o metrponoruu P 50.2.071-2009 «"ocynapcTBeHHasi cucteMa oOecredeHus
€IMHCTBA U3MepeHnid. PediekTromeTphl onTrdeckue. MeToiuKa mOBEPKI».

MU 2505-98 Pekomenmanus. «locymapcTBeHHass cucTteMa oOOecleYeHUs] eIUHCTBA
u3MepeHuid. HM3Mepurenu ONTUYECKONM MOITHOCTH, HMCTOYHMKH ONTHUYECKOTO W3JIYYEHUS |
ONTUYECKHE TeCTEePhl MaorabapuTHBIE B BOJOKOHHO-ONTHYECKHUX CHCTeMax mepeaadd. Meroauka
MTOBEPKN».

MeX1oBepOUYHbII UHTEPBAJI - OIUH T'OJI.
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11.KOMIIVIEKTHOCTbD

Tabmuua 6. Komrutekt nocraBku pediaekromerpa ontudeckoro cepun «Tomaz-9400»

l'abaputHbie
Macca, kr
HanmenoBanue Kon-Bo | pa3mepsl, MM [Ipumeyanue
He Oonee
He Oonee
OnTuueckuii peaeKToMeTp
«TOTIA3-9400- y |lmr. | 110x55x235 0.9
Onrtuyeckuii K?GGHB, _— 2000 0,05
APMUPOBAHHBINA COSAMHUTEIISIMHU :
DJIEeMEHTBI aKKyMYJISITOPHOM
Oarapeun 2 1IT. 18x650 0,2 VYcTaHoBIIeHBI B IpUOOD
Li-on 18650; 3.7 B, 3.0 A./u
brnok nutanus ot cetn
220 B, 2A 11T, 95x90x47 0,2
QyTasp 11 NEPEHOCKH IpUO0pa| | prt. 270x180x70 0,10
[Tacnopt 11T, 0,05
Kabenb coepunurensusiit USB |y 1.8 m 0,10
Jluck ¢ mporpaMMHbBIM
obecreyeHrem lurr
Tabmuma 7. KomriulekT mocTaBku MOAyNs pedIeKTOMeTpa ONTHYECKOTO [JIsi BCTPOSHHBIX
npuMeHeHui cepun «Tomaz-9400-E»
Kon-Bo, T'abapuribic Macca, kr
HaumenoBanue pasMepsl, MM [Ipumeuanue
IIT. He Oonee
He Oonee
Mopynp ONTHYECKOTO
peduiekToMeTpa 1 110x55%235 0,9
«TOITA3-9400- -E»
DyTasp A7 MePEHOCKU pruodopa 1 270x180x70 0,15 Io nononuutenbHoMy
3aKaszy
[Tacnopr u3genus 1
JlomoHUTEILHBIE
[lo nononHUTENEHOMY
KOMIUIEKTYIOIINE, 00YCIOBICHHBIE SaKa3
MpeAnojJaraéMbiM MPUMEHEHUEM M
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12.CBEAEHUA O XPAHEHUU U TPAHCIIOPTUPOBAHUHN

[TpuGopsl 10 BBeAEHUs B OKCIUIyaTallMIO CIEAYeT XpaHUTh Ha CKJIAAAax B YIAaKOBKE
IPENIPUATHA-U3TOTOBUTENS TIPU TEMIEpaType OKpyXkarouiero Bosayxa ot -25 °C mo +55 °C un
OTHOCHUTENILHOM BIIaXXHOCTHU Bo3ayxa 95 % (mpu temmneparype +25 °C).

XpaHuth mpuOOphI 0€3 YIAKOBKH CIEIyeT MpH TeMIepaType OKpYyXKarollero Bozayxa ot +10
°C o +35 °C u oTHOCHUTENBHOM BraxkHOCTH Bo3ayxa 80 % (mpu temneparype +25 °C).

B nomenieHusax ans XpaHeHuUs cojiepkaHue B atMoc(epe KOppO3MOHHOAKTUBHBIX areHTOB HE
JOJKHO IIpeBbIIaTh HOpM, ykazaHHbIX B 'OCT 15150-69 nns ycnosuit xpanenus 1J1.

JlonmyckaeTcst TpaHCIOpTUpOBaHWE MNpuOOpa B TPAHCHOPTHOH Tape B  3aKPBITHIX
TPAHCHOPTHBIX CPEACTBAX JHOOOT0 BUJIA C COOITIOIEHUEM CIIEIYIOLINX YCIOBUI:

- TEMIIEPATypa OKPYKArOIIEro BO31yXa: —25°C ...+ 55°C.
- OTHOCHUTEJIbHAS BIAXKHOCTh BO3AYyXa: 95% npu +25°C.
- aTMOC(EpHOE J1aBJICHUE: 70-106,7 xI1a (537-800 MM.pT.CT.)

- I0IlyCTHMasi TPAHCIIOPTHAs TPSCKA:

YHCIIO YAAPOB B MUHYTY: 80-120;
. 2.

MaKCHUMaJIbHOE YCKOpEHHE: 30 m/c%;

MIPOIOJDKUTEIHHOCTD BO3ICHCTBUS: 1 gac.

[Tpu TpaHCTIOPTHPOBAHUN CaMOJIETOM MPUOOPHI JOIKHBI OBITH pa3MEIIEeHbl B OTAIUIMBAEMBIX
F€PMETU3NPOBAHHBIX OTCEKAX.
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13.TAPAHTUA

IIpennpusTre-u3roToBUTENb TapaHTUPYET COOTBETCTBUE ONTHUYECKOTO pedrexkromeTpa
cepun «TOITA3 9400» TpebGoBaHMSIM, MPUBEACHHBIM B TEeXHUYECKHUX YCIOBUSIX «PediekroMeTph
ontuuyeckue cepun «TOITA3-9400»» TY 665850-100-94582333-2016 mnpu cobaroeHun
noTpeduTeneM yCIOBUN IKCIUTyaTallMM, XpPaHEHUS U TPAHCHOPTHUPOBAHUS, pEriaMEHTHPOBAHHBIX
JTaHHBIM PYKOBOJICTBOM IOJIb30BATEIS.

[IpennpusTHe-U3roTOBUTENb  TapaHTHPYeT  HOPMallbHyl0  pabOTy  IMOCTaBJIEHHOTO
o0opynoBaHusi B TeueHue 24 MecsleB ¢ MOMEHTa NepeJauyd W3Jenus Mokymarento. B ciydae
OoOHapyKEHHsI HEHCIIPABHOCTEH M3rOTOBUTENbL O0SI3yeTCsl MPOU3BECTH IapaHTUNHHBIA PEMOHT WM
3aMEHy HEUCIIpaBHOW MPOAYyKIMH. [laTa OTrpy3KHu U3/eus yKa3bIBaeTCs B €To Macropre.

["apanTus He pacnpocTpaHseTcs:

— Ha 6I)ICTpO HN3HAIINBAEMBbIC KOMIIOHCHTHBI, AC€TAJIM OTACIIKHM WU ITPOYHEC ICTAJIH, 06J'IaJIaIOHII/Ie
OI'pPaHUYCHHBIM CPOKOM HUCIIOJIb30BAHUAA;

["apanTHs yTpauuBaeTcs B Clydasx:

— HapyIIEHUH TIOMO U KOHTPOJIBHBIX METOK MPEANPUATUA-U3TOTOBUTENS (TIPU UX HAJIHYUN);
— OTCYTCTBUU CBUJIETEIHCTBA O MIPUEMKE;

— MpY HATUYUHM MEXaHUYECKHUX CJIEIOB BCKPBITHUS;

— BO3HUKHOBCHHA HOBpG)K,I[GHPIﬁ, BBI3BBAHHBIX HE 3aBUCAINIMMU OT IIPOU3BOAUTCIIA
MNpUIUHAMH, TAKMMH, KaK IMECPCIajbl TEMIICPATYpP, MOIMaAaHUC BO BHYTPb HpI/I60pa MMOCTOPOHHHUX
npeamMeToB, )KHI[KOCTG?I, ABJICHUA TIPUPOABI U CTUXUUHBIC 6GIICTBI/I$I, MMOXaphbl, KHUBOTHBIC,
HaCCKOMBIC U T.II.,

— OTKa30B M HEHCIIPABHOCTEH, BBI3BAHHBIX TPAHCIIOPTHBIMHU MOBPEKACHUSIMH, HEOPEKHBIM
oOpalieHueM, W/WIM HENpaBWIbHBIM yXOJOM, HapyIIEHHEM MpPaBUJ HKCIUTyaTallid U B CIy4yau
DKCIUTyaTalluM  M3JelUs B  HEJOKYMEHTHUPOBAHHBIX  pPEXKHMMAX, a Takke B  ClIy4ae
HECaHKIIMOHUPOBAHHOI'O PEMOHTA IpUoOOpa.

[IpennpusTHe-U3roTOBUTEh HE HECET OTBETCTBEHHOCTH 3a YOBITKH M YIYIIEHHYIO BBHITONY,
BBI3BAaHHYIO MPOCTOEM M3CIUS B CBSI3U C €r0 HEUCIPABHOCTBHIO M MPOBEICHUEM TapaHTHHHOTO
pPEMOHTA.

[IpennpusTre-u3roToBUTENb HE HECET OTBETCTBEHHOCTHU 3a yuIiepO, MPUYUHEHHBIH IpyroMy
000pyI0BaHUIO, pabOTAIOIIEMY B CONPSHKEHUH C IAHHBIM H3/ICTTHEM.

[IpennpusTre-u3roTOBUTENb HE HECET OTBETCTBEHHOCTH 3a (PU3UYECKHH YpOH U TpPaBMBI,
IIPUYUHEHHBIE U3/IETIUEM.

KOMHJ’ICKTaHI/Iﬂ, HaJIM4UEC MCXAaHHUYCCKUX HOBpe)KI[eHI/Iﬁ IIPOBEPACTCA IMOKYHNATCJIEM Ha
MOMCHT IIOJIYy4YCHUA HU3ACIUA, U B I[aJ'IBHGI\/'IﬂleM OTBECTCTBECHHOCTh 3a KOMIUJICKTHOCTh U
MCXaHUYCCKUE ITOBPCKIACHUA U3IrOTOBUTEIIb HE HECCT.
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13.1.CBenenust 0 pekiaaManusax

B cnyuae otkaza B pabore ontuueckoro tecrepa-pediiekromerpa cepun «TOITA3-9400» B
MEPUO/] TAPAHTHHHBIX 00S3aTENLCTB HEOOXOJAMMO COCTaBUTh AaKT C YKa3aHHEM NaCIOPTHBIX
HaHHBIX TpuOOpa (HAaMMEHOBaHUS, O00O3HAYCHHS W CEPUHHOTO HOMEpa MpuOOpa, MPUCBOECHHOTO
PEIPUSITHEM-U3TOTOBUTENIEM, JAaThl HW3TOTOBIICHUS), NAaThl BBIXOAA W3 CTPOS W OTKIIOHCHHIA
(haKTHIECKUX MapaMeTPOB OT TPEOOBAHUH, YKa3aHHBIX B HACTOSIIEM OTMCAHUU.
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14. KOHTAKTHI

00O «HIIK «CBsaspsCepBuc»

Poccus, 192012, Cankr-IletepOypr,

mp. O6yxoBckoit O6oponsl, A.112/2 mut. "N",
oduc 630

Az[pec JJIA IIOYTOBBIX OTHpaBHeHHﬁZ

192012, Cankr-IlerepOypr, a/s 51

Tenedon: (812) 380-85-09
E-mail: optics@comm-serv.ru
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HHPUJIOKEHUA

IIpunosxenue 1. JluarnocTuka u ycrpaHeHne HEUCIPABHOCTH pedieKToMeTpa cepuu

Tomna3-9400
Ne IIposiBaeHue Bo3moxnasn JeiicTBUA MO0 YCTPAHEHUIO
HENCIPABHOCTH NMPUYUHA

1 | Ilpubop He Bxmouaercs: |- Ilomueni paspsin|CHavana HYXKHO  yOEAWMTBCS, YTO  3TO

nonrum (>3CceKyHn) BCTPOCHHOU NPOMCXOJUT HE H3-3a IIOJHOM Ppa3psAaKu
Ha)XaTUEM KHOIIKU AKKyMYJISITOPHOM | BCTPOEHHOM aKKyMYJISITOPHOM ~ Oartapeu.
«Bxi1./BBIKIL.». Oarapew; IMogkmrounTh BHENIHUN OJIOK IHUTAHUS U

IOBTOPHUTH TOIBITKY BKIIIOYCHUS HpI/I60pa.
- 3aBUCAaHUEC KOHT-

posepa mpuGopa Ecnmu mpubop He BKiIIOUaeTcs — Ioclie
MOJIKJIFOYCHUSI BHEIIHETO IUTAHUS, HYXHO
BBITIOTHUTH COPOC KOHTposuiepa mpubopa.
Knonka «Copoc» HaXOJUTCA noJ
OTBEPCTUEM, pACIIOJIOKEHHBIM Ha OOKOBOM
MaHenmy  mpubopa  TMOCEpPEeIuHE  MEXIY
pazbemamu USB-A u USB-B. [lns naxatus
KHOIIKH HYXHO HCIIOJIb30BaTh CTEP)KCHb

JraMeTpoM meHee 1.5 mm.

[Tpunoxenue 2. Meroa TeCTHPOBAHMS He OKOHIIOBAHHOIO ONTHYECKOr0 Kabes ¢
noMoumbl pedaexkromerpa cepun Tonasz-9400.

JIaHHBI METOJ MO3BOJISIET COKPATUTH BPEMs BBIIIOIHEHUS M3MEPEHHH W COXPAHEHHS Pe3yiIbTaToB
M3MEpEHHs IIPHU BXOJHOM KOHTPOJIE BOJIOKOH ONTUYECKOTo Kalels mepes ero YKiIalKoi Uik MPH BHIXOJTHOM
KOHTpoJe OapabaHa ¢ kabeneM Ha KaOeTbHOM 3aBOJE.

Kax mpaBwio mpu BBINIOJHEHWH TOAOOHBIX HM3MEpPEHHH KO BXOAy pediieKToMeTpa MOAKIIOYAoT
ajlanTep HEOKOHIIOBAaHHOTO BosIoKkHa. CHavana B mpuOope ycTaHaBiauBaeTcsl pexxuM "PeansHoro Bpemenu"
("O030p") . [NoaroTaBNIMBAOT OUEPEIHOE BOJOKHO IS TOJKITFOUEHUS €r0 Ha BXOJ aanTepa; 3a4HINaloT U
JeNaroT POBHBIM cKoj. IToAKIII0Ya0T MOATOTOBICHHOE BOJIOKHO, OHOBPEMEHHO KOHTPOJIHUPYS MO AMUCILICIO
peduexToMeTpa KauecTBO MOAKIIOUYECHHUS. Y OeAUBUINCH IO KAPTHHKE pe(IIEKTOrPaMMBI, YTO MOJKITIOYEHHE
BOJIOKHa K Tpubopy xopomiee, TpuOOp NEepeBOIIT B pekuM "Okcrept”’ win "ABTO" IS CHATHS
peduexTorpaMM Ha TpeOyeMBIX 3HAYCHUSX AJMHBI BOJHBI M C JIYYIIMM pa3pelICHHEM, YeM B DPEXHME
"O630p" . Pe3ynbTaThl H3MEPEHUs COXPAHSIOT B BEHIOPDAHHOM 3apaHee KaTajore BHYTPCHHEH MM BHEITHeH
KapThl TAMSTH. 3aTeM NepeBOAAT MpuOop o0paTHO B pexxuM "PeansHoro Bpemenu" ("O030p"), u mepexomsr
K MTOJIKJTIOYEHHIO CIIEeTYIONIEro BOJIOKHA.

B onTtuueckux pedaekromerpax cepun Tomaz-9400 mpenycMoTpeHa BO3MOXKHOCTH 3HAYHTEILHO
YMEHBIINTH OOllee BpeMsl OINMCAHHBIX BBINIE M3MEPEHHUI 3a CUYET COKpALICHUS HEOOXOAMMOIro ducia
PYYHBIX TepeKitodeHud Tnpubopa. Hmke ommcana mociaenoBaTeNbHOCTh JEHCTBUI  M3MEpHTE,
ucronp3ytomero pedmekromerp Tomaz-9400 mis OBICTPOTO TECTUPOBAHHUS ONTHYSCKOTO Kabens ¢
HEOKOHIIOBAHHBIMH BOJIOKHaMH.
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I1 1.1. IToaroroBka K U3MepPEeHUSIM.

Ha srame moAroTtoBKM HM3MEpEeHUH YCTaHABIMBAIOTCS MapaMeTphl H3MEpeHHs pe]IeKTOrpaMMBl,
BBoauTCsA Tpeddukc mmenm ¢aima pedruekTorpaMMbl W TYTh S coXpaHeHHs (HaIoB H3MEPEeHHBIX
peduaexTorpamMm.

1. BxmounTs mnwuTaHwe npubopa. B rmaBHOM MeHIo BbIOpaTh  pexknm "Pednextomerp”. B
OTKPBIBIIEMCS] OKHE YCTAaHOBKH MapaMeTpOB M3MEPEHHS B MEPBOil cTpoke "PexxuMm" yCTaHOBUTH
"O030p", YCTaHOBHUTH HEOOXOMUMBIE 3HaueHHWs B cTpokax '"Jlmama3zoH paccTosHUs" W
" JINTUTEILHOCTh 30HAUPYIOIIETO UMITYJIbca'", ONTUMANILHBIC JIJIS1 TECTUPYEMOTO KaOelIs.

SM OTDR |N963 |HD  |17:31 |2
Wamepenune CobbiTus| Bonomio| KaBenb-nHco
Pexxum O6aop
OnwuHa BonHbI 1310
Anana3oH namepeHui 2,5 km
Mmnynsc 50 He
Bpemsa ycpeaHeHua iic
ABTOCOXpaHeHue Beikn
TecT nogknwYeHUA Beikn
PuneTp ABTO

Puc. IT 1.1 YcranoBka napameTpoB u3MepeHus B pexume «O030p»
2. 3amycTuTh U3MEpPEHUs HaXkaB KHOTKY "S".
3. TlomkmrounTh TIEPBOE BOJIOKHO 4Yepe3 ajanTep HEOKOHIIOBAHHOTO BOJOKHA Ha BXOJ

pednexTomerpa  m0OUThCS Ha Juciiee pediIeKToOMeTpa KapTUHKH —pedIieKTorpaMMBl,
COOTBETCTBYIOLIEH XOPOIIEMY BBOJIy CHT'HAJIA B BOJIOKHO.

- SM OTDR |N963 | |17:59 | B8

WamepeHne

HNameputs ||
. |
COXpaHWUTb

0% ‘

Puc. IT 1.2 Orobpaxenune pedaeKkTorpaMMbl TECTHPYEMOTO BOJIOKHA.
4. OCTaHOBHUTH MPOIIECC U3MEPEHUS IIIUTEIHHBIM HaXKaTHEM KHOTIKH "'S" .
5. BepHyTbCs B OKHO YCTaHOBKM IapaMmeTpoB u3MepeHus Haxxas Knonky "Hazan";

6. YcraHoBHUTH pexxuM "DxcrepT" (B MEpBO CTPOKE)
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10.

11.

SM OTDR |N963 | @3 17:19

Wamepenune CobbiTua|BonokHo Kabenb-undo
Pexxum | JKcnepT
OuwanazoH uamepeHun 2,5 Km
Mmnynbc 50 He
Bpema ycpeaHeHua 15 ¢
ABTOCOXpaHeHUe Bbikn
TecT nogknoYeHUA Boikn
PuneTp ABTto

Puc. IT 1.3. YcraHoBKa nmapaMeTpoB U3MEPEHHUS B pexUMe « DKCIEPT»
Bri6pats TpeOyeMble 3HaUEHUS UTHH BOJH (B CTPOKE 2)
VYcranoButh "Bpewms ycpenHenus" He MeHee 15 cek.

"uamazoH paccrossHui" u  "JIUTENBHOCTh  30HAUPYIOIIETO  HMMIyJibca"  OCTaBUTH
HEM3MEHHBIMH.

3amycTHTh M3MepeHUs HakaTueM KHomku "S". JloknaTbes 3aBepLICHMs M3MEPEHHUH Ha BCEX
BEIOPAHHBIX 3HAYEHUSX JUTHHBI BOTHBI(cM. puc. 11 1.4.)

Haxatp xHonky "F3"(CoxpanuTb). B oTKpwIBHIEMCS OKHE mapaMeTpoB coxpaHeHus (aiiia
ycTaHoBUTh npeddukc uMeHn ¢aiina, Ha3BaHWE MAanKd OOBEKTa M Manku Kadens, mpeddukc
HAaWMCHOBAHUS BOJIOKHA W HaYdaJbHBIA HOMep BoJiokHa "1", BEIOpaTh WMHKpPEMEHT HOMeEpa
BoJiokHa. Takum oOpa3zoMm OyzeT BBIOpaH IyTh cOXpaHeHHs (alloB c pe3ynbTaTaMu
tectupoBanwusl. (cM. puc.Il 1.5.)

S OTDR | N963

Tpacca |CobbiTua Mudopmaumna
: AnuHa
BOJIHGBI
"""""""""""""""""" MacwTab
i Coxpa-
o . 4 P HUTb
A:1749m |B-Al: 1029.80 m HaknoH: 0.315 nB/km
B:1047.29m |MNotepu: 0.31 nb

Puc.IT 1.4. Pe3ynbpTaT n3MepeHus B pesxxume « IKCIIepT»



MOJIKIIIOYCHUS BOJIOKHA Ha BXOX pediexromerpa

SM OTDR |N963 |3
dain: dfg_01_001_ST_xxxx.sor

Ouck 0:_OTDR/
WmnA danna dfg_01
Manka obbekTa TEST_1km
Manka kabensa test01

WmA onepatopa 9400 _N963
BonokHo red_yellow
Ne 001 |ABTO *+
Hauano nuHun (A) 1

KoHeu nunun (B) 2

Tun Tpacchl CraHgapTHbI#
KommeHTapui

Puc. I11.5. YcranoBka myny 1 mapaMeTpoB cOXpaHeHus (aillioB ¢ pe3yabTaTaMu U3MEPEHUSI.

|17:26 |22

—

Hantu
nanky

Coxpa-
HUTb

12. Eme pa3 waxats "F3"(CoxpaHuth). M3mepeHHBIe peduieKTorpaMMmbl OyayT COXpaHEHBI B

BbIOpaHHyto manky(cM. Puc.IT 1.6). Homep BonokHa mociie 3Toro yBeJIu4uTcs Ha 1.

OTDR |N963 | @3 |17:30 |5

MpoBoaHuK

=& 0: OTDR/TEST 1kmitest01
dfg_01_001_ST_1310.sor
O dfg_01_001_ST_1550.s0r

Ypanutb
nanky/
chann

Konu-
poBaTb

Mamare [7576 MB] USE gncxk [3892 MB]

o - 8%

Puc. I1 1.6. ®aiinsl ¢ pe3yabTaTaMy U3MEPEHHUs TIEPBOTO BOJIOKHA.

(TaKI/IM 06pa30M B pPE3YyJbTAaTEC BBINNOJIHEHUA OIMNCAaHHBIX BBIIIC HEﬁCTBHﬁ ObLTH YCTaHOBJICHBI

I1 1.2. BoinoJiHeHue U3MepeHu i

napamMeTpbl M3MepeHus pediekrorpaMm B pexkume "OkcmepT" W BbIOpaH myTh M 00lIas 4acTh MMEH
(mpeddukc) mis coxpaneHus GaiyioB ¢ pe3yIbTaTaMu H3MEPCHHS . )

Ha »Tom aTtame 6y,I[CT IMPOBEACHO TECTUPOBAHUE BCEX BOJIOKOH Kabens ¢ KOHTPOJIEM Kade€CTBa

B pexume "O030p" u u3MepeHHeM peduieKTorpamMm
BOJIOKHA B pekuMe "DKcrepT” Ha BRIOpaHHBIX IJIMHAX BONH. Pe3ynmbTaTsl m3MepeHus OynyT COXpPaHEHHBI B
TMarKe, MyTh K KOTOPOH OBLI BRIOPAH HA ATAle MOrOTOBKH.

13. BepHyThCS B OKHO YCTAHOBKH IMapaMeTpOB HM3MEPEHUs pe(IIeKTOrpaMMbl HaXXKaTHEM KHOTIKH

"Hazan". (puc. I1 1.1)

14. YcranoButh pexknm "O030p" 1 HaKaTh KHOTIKY "S" .

15. TToaxiIOYHUTh OYEpEHOE BOJOKHO 4Yepe3 ajaanTep HEOKOHIIOBAHHOTO BOJIOKHA Ha BXOJ

pediekTomerpa OOWMTBCS HA AWCIDIee pedIieKTOMeTpa

COOTBCTCTBYIOHICﬁ XOpoueMy BBOAY CUIrHajia B BOJIOKHO

KapTUHKU  pedIIeKTorpaMMel,

61



62

|

j-?.i ab

e i

ST | Wl | Msmepure
: -'l--].n A0 L "
iPlexkum:Oﬁsop Sresca e cOXpaHuUTh

Puc.I1 1.7. Pedekrorpamma B pexxume «O030p» (PeasibHoe Bpemsi»)

16. HaxaTp 1 yaepxuBath KHONKY "F3" 1o mosiBieHus 38ykoBoro curaana. [lpubop nepexmounrtcs
B pexuM "OKcmepT' W BBHIIOJIHAT HW3MEPEHHs C BBIOpAaHHBIMH paHee MapaMeTpaMy Ha

BEIOpaHHBIX uIHAX BOMH (cM. pucyHku [11.8, 111.9, I11.10),. Ilo oxoHuaHUH KK U3MEPEHUH
npubop nepexioyntes B pesxkum "O630p".

HSMBpeu e [ RIS sl ot Aoy ity 3
L

|

(!

|

i

‘ 1 | Wi Wamepute
bt I (001 L it M BLE "

pb - o il W U B
| Pexxum:3xcnepTt o COXpaHuTb

Puc. IT 1.8. Ilepexmirouenue B pexxuM «IKCIEPT» MOCIe AITUTENBro HaxaTust «F3».

SM OTDR | N963 | |17:59 |E=2

(iameponms!

Puc.IT1.9. Uzmepuue Ha nauHe Boaubl 1310 HM



1 UamepuTn
"

EOXP&HHTb

Puc. I1 1.9. I3mepHue Ha quHe BOAHBL 1550 HM.

OTDR |N963 | @ = ==

WUamepeHue

HNameputb
ey 1500 w 2250 w "
Pexxum:0630p ICOXPaH nThb
®daiinel coxpaHeHbl!

D D)JD

Puc. IT 1.10. Coobmienne o coxpanennu (aittoB. Bo3sparmenue B pexum «O030p»

17. Ecnu tect kabens He 3aKOHUYEH, MOATOTOBUTH CJIENYIONIEE BOJOKHO (3aUMCTUTH U CKOJIOTH) H
nepeiitu k m.15. Ecnm Bce BonokHa KaOensi NPOTECTUPOBAHBL, 3aKOHYMTh HM3MEPEHUS
JUIATEIBHBIM Ha)KaTHeM KHonku "S".

18. JlaHHBIC U3MEPEHUs, COXPAHEHHBIE BO BHYTPEHHIOIO IaMATh NPHOOpa MOXKHO CKOIMPOBAaTh Ha
BHEIIHIOW USB-KapTy mNamsTH WM 3arpy3uTb B KOMIBIOTED C IOMOIIbIO MPOTrpPaMMbl

"TopOTDRViewer".
SM OTDR |Ng63 | BB 17:38
MpoBoaHuk
—0 dfg_01_001_ST_1550.s0r =l YaanuTe
— dfg_01_002_ST_1310.sor nanky/
—0O dfg_01_002_ST_1550.sor chain

—Odfg_01_003_ST_1310.sor
—O dfg_01_003_ST_1550.sor
—Odfg_01_004_ST_1310.sor
—2dfg_01_004_ST_1550.sor Al Konum-
—Odfg_01_005_ST_1310.sor poBaThb
—2dfg_01_005_ST_1550.sor
—2dfg_01_006_ST_1310.sor
—3dfg_01_006_ST_1550.sor
—3dfg_01_007_ST_1310.sor
—Odfg_01_007_ST_1550.sor -

Mamats [F576 MB] USB pucxk [3892 MB]
e 8

Puc.IT 1.11. Cnucok ¢aiinnoB ¢ pe3ynbraTaMi U3MEPEHUS B TaMsATH prudopa.
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