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1. BBEJJEHUE

Hacrosiee pykoBOJICTBO MO 3KCIUTyaTalluy PaclpOCTpaHsIeTCs Ha U3MEPUTEIbHbIE TPUOOPHI
cepun «TOIIA3-9400» u mpenHa3HaueHO U1 U3YyYEHUs MX HA3HAUYCHUs, NPUHLMIA JIEHCTBUS,
NpaBUJI SKCIUTyaTallu, TEXHUYECKOTO 00CITYKUBAHUS U XPAHEHUSL.

Wzmepurenbuple  mpubopsl  cepun  «TOITA3-9400»  ABHAIOTCS  ONTHYECKHMU
pediekToMeTpaMu ISl BOJIOKOHHO-ONITHUECKUX JIMHUM CBSI3M (J1ajiee Mo TEKCTY — pedieKToMeTp,
npubop) M TpenHa3HAueHbl JUISI HM3MEPEHHsS 3aTyXaHUs OJHOMOJOBBIX M MHOT'OMOJIOBBIX
ONTUYECKUX BOJIOKOH METO/J0M OOpaTHOrO paccesHHus, HW3MEPEeHUs pacCTOSIHUA JO0 MECT
HEOJTHOPOJIHOCTEH, OIIEHKH IMapaMEeTpOB HEOJHOPOJHOCTEM ONTHYECKHUX BOJOKOH. Hanuuume B
npubOpax BCTPOSHHOTO U3MEPUTEINS ONTUYECKON MOILTHOCTH MO3BOJISIET TAKXKE U3MEPATH CPEIHION0
MOIIHOCTh ONTHYECKOT0 U3IYUEHUsI IEPEAATUMKOB U MOJTHOE 3aTyXaHUE ONTO-BOJIOKOHHOW JTMHUH.

B cocraB cepuu npubopoB «TOITA3-9400» BXogsaT Takke MOIYIH pPeQIESKTOMETPOB,
npelHa3HAaYeHHbIE JJI HCIOJb30BAaHUS B KayeCTBE COCTaBHBIX YacTell WU3MEPHUTEIbHBIX U
TEXHOJIOTUYECKUX YCTAHOBOK M KOMILJIEKCOB HJIM CaMOCTOSITEIBHBIX MPUOOPOB CIEIHATHLHOTO
HazHayeHus. OHU HMMEIOT TEXHUYECKHE XapaKTePUCTUKH TaKhe XKe, KaK Yy TOJHOLUEHHBIX
u3MepuTenbHbix mpubopoB cepun «TOITA3-9400», U OTIMYAOTCS OT HUX KOHCTPYKTUBHBIM
MCIIOJTHEHHEM U KOMIUIEKTOM MocTaBku. K HanMeHoBaHUIO Moyielt fobasisiercs autepa «-E».

B cepun «TOITA3-9400» BbImycKaeTcsi HECKOJBKO MOJeNeil mpuOOpoB, OTIMYAIOLIMXCS
COCTaBOM W  (YHKIMOHAIBHBIMH  BO3MOXKHOCTSIM.  [lepedeHp  Mojmenell  ONTHYECKUX
pedaekToMeTpoB, TOCTYIHBIX IJIs 3aKa3a, rnpeacTasieH B Tabmume 1.1.

Tabmuma 1.1
HopTsI HN3mepurennb BusyanbHblii
IMonnoe HanMeHOBaHMe, Jdunamuy.
oBo3nAYeHIe* peduiekTomeTpa. nanazon, 1B MOIIHOCTH, nedexTocKomn
JITMHBI BOJIH, HM ’ abm (VFL)

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

SM: 1310/1550 41 o eetb
TOITA3-9400-A-85-30-31-55-PM | MM: 850/1300 30 85, +10 eCTh

SM: 1310/1550 41
TOITA3-9400-A-31-55-PMH SM: 1310/1550 41 -60...+26 €CTh
TOITA3-9400-A-31-55-PM SM: 1310/1550 41 -85...+10 €CTh
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 ecTh
TOITA3-9400-A-31-55-62-PMH SM1: 1310/1550 41 60426 .

SM2: 1625 39 e
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 CCTh

SM2: 1625 39
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 eCTh
TOITA3-9400-B-31-55-PM SM: 1310/1550 35 -85...+10 ecTh
TOITA3-9400-B-31-55 SM: 1310/1550 35 HET ecThb

* Jlns momyneit pedrnexrometpoB cepun «Tomaz-9400-E» wncmonb3yroTcs aHaJIOTHYHBIE
HAaUMEHOBaHUS U 0003HAYCHUS, OTIUYAIOIINECS JOOABICHUEM K HAMMEHOBAHUIO TUTEPHI «Ey.



B mporecce u3yueHusi moib30BaTeIbCKOTO CIIPOCa U COBEPIICHCTBOBAHUS MPHUOOPOB CepUu
«Tomaz-9400» BO3MOXKHO MOSIBIIEHUE APYTHMX MOJAETCH ONTHYECKUX PEe(ICKTOMETPOB C JPYTUMH
3HaYeHUSIMU pabOYMX JJIUH BOJIH; C U3MEPHUTENIEM ONTUYECKOW MOIIHOCTH B AHAara3oHe oT -85 1o
+10 nbm umm ot -60 no +26 nbwm; ¢ TuHAMUYecKknM Auama3oHoM peduiektomerpa 351b wiu 40nb.
KonnuectBo pabouux IMH BOJIH MOKET ObITh OT 1 10 4. HoMuHanbHbIE 3HaUYEHUsI pabouuX JUIUH
BOJIH BeIOUpatoTcs u3 psaa: MM: 850, 1300; SM: 1310, 1490, 1550, 1625, 1650 um.

B Hekoropeix Mopensax cepunm «Tomna3-9400» ummeerca nBa onTuueckux mnopra. Tak B
MOJIENSAX, MpeIHa3HAaYeHHbIX JUIs TecTupoBaHuss MM u SM BOJIOKOHHBIX JIMHHM, IPETyCMOTPEHBI
pasinyHble onTudeckue BbIXOABl A1 MM um SM curHanoB pediaekTomMeTpa M HCTOYHHUKA
nu3nydyeHus. B mpubopax, npeaHa3HauEHHBIX JUIsI TECTUPOBAHMS <GKUBBIX» JIMHHUM, MOXET OBbITh
BBIZICJICH OTACJIbHBI ONTHUYECKUM MOPT Ha JUIMHE BOJHBI 1625 wmnmn 1650 HM C 3alIUTHBIM
ONTUYECKUM (HIBTPOM, YCTAaHOBJICHHBIM BHYTpu TpuOopa. Ecim B mpubope curran 1625 HM
00BbEIMHEH C CHUTHAJaMM JPYIMX JUIMH BOJH Ha OOIIEM ONTHYECKOM KOHHEKTOpE, TO JUIs
TECTUPOBAHUS «GKUBBIX» JIMHUH JTOJPKEH IPUMEHATHCS BHEIIHUN 3allUTHBIA QUIIBTP.

W3mepuTens ONTHYECKOH MOIIHOCTH padoTaeT BO BCEM JUANa30HE JUIMH BOJIH:
ot 800 um o 1650 uM.

B Hactosiiee Bpemsi BO3MOXKHO TPOM3BOJICTBO MOJeNei MpUOOPOB, OTIUYAIOIIUXCS OT
yKa3aHHBIX B Tabmune 1.1, mo uHaMBUAyansHOMY 3aka3y. Hike ommcan npuHIMT (OpPMUPOBAHUS
HaMEHOBaHUs MoJieH pediiekTomerpa cepun « Tomaz-9400».

HaumenoBanue moaenu peduiekromerpa cepun « Tonaz-9400»

COJCPKHUT MHPOPMALUIO O JUHAMHUYECKOM JHuana3oHe pedieKToMeTpa, padouyux AJUHAX BOJH,

YHUCJIE ONTUYECKUX TTOPTOB, U3MEPUTEIIC MOIIIHOCTH.
[Ipumep 3anucu B KOHCTPYKTOPCKOM TOKYMEHTallUK Mpudopa ¢ JuHaMu4YeckuM jauarna3zonoM 40 nb,
pabounmu jymmHamMu BosiH: 1310/1490/1550/1625 HM W mu3MepuTeneM ONTHYECKOM MOIIHOCTH C
nuanazoHoM ot -60 1o +26 nbm npuBeeH HUXe:
Pegrexkmomemp onmuueckuii « TOIIA3-9400-A-31-49-55-62-PMH»

OnTtudeckne pedIeKTOMETPBl TPHUMEHSIOTCS TPU  CTPOUTEIBCTBE U OOCITY)KHMBaHHH

BOJIOKOHHO-ONITUYECKUX JIMHUH CBSI3U;



2. TEXHUYECKHUE XAPAKTEPUCTHUKU

2.1.0cHOBHBIE MapaMeTPbI U XapaAKTEePUCTUKHU peduiekTomMeTpa

[Tpu6op cootBercTBYIOT ['OCT 22261-94, OCT 45.191-2002 1 OCT 45.192-2002.

[To pabGounM ycCIOBUSAM 3KCIUTyaTalud NpHOOp YAOBIETBOPsAET TPeOOBAHUAM TIpyMIbl 4
['OCT 22261-94. ITpuGops! yCIEIHO NPOIUIH MPUEMO-CIATOYHbIC HCIBITAHUS U COOTBETCTBYIOT
TpeboBaHuAM TexHudeckux ycnoBuil TY 665850-100-94582333-2016.

Tabmuua 2.1. Texuuueckre XapakTepUCTHKH ONTHYECKOTO pedaeKToMeTpa

ITapamerp 3Hauenune

PaGouyast 1JIMHA BOJIHBI cM. tadi. Tabmuna 1.1

SM: 0.25 — 300 xm

ﬂuanasonbl U3MEPECHUH PACCTOAHUSA MM: 0.25 — 30 kM

SM: 5, 10, 20, 50, 100, 300, 500, 1000, 3000, 10000,
JimTebHOCTh MMITYJIBCA, HC 20000
MM: 5§, 10, 20, 50, 100, 300, 500, 1000, 3000, 10000

L =t (dl + dL+L*An/n +L*5*107), rue

dl=0,7 m.

L — JuinHa u3MepsAeMON JIMHUY;

n* — IoKa3aTenb MPENOMIEHHS OITUYECKOTO BOJIOKHA,

IIpenen nomyckaemoi adCOJIIOTHOM
HOFpellIHOCTI/I le/l mMepeHnn

paccTosTHMs An — MOTPENIHOCTh YCTAaHOBKH MOKa3aTels
IIPETOMJICHUS.
JAuHamMu4vecKkuii quana3zon** SM: A/B: 41/35 nb
MM: 850/1300 30/30 nb
IHorpemHocTs NIpH M3MEPEHUHU 0,05+0,05%A,
3aTyXaHust rne A — m3mepsiemoe 3aTyxaHue B 1b
MepTBas 30Ha 110 coObITHIO (TIPH AB  0.8/1.5 M
MHUHHUM. [UIUT. UMIIYJIbCA), He OoJiee
MepTBasi 30Ha 10 3aTyXaHHIO (IPU AB  45/6m

MUH. IJIMT. UMILYJIbCA), He 0oJiee
* BenmuuHa n ycranaBnuBaetcs B auanaszone ot 1,4000 mo 1,6000 c¢ marom 0,0001.
** Tlo ypoBHIO 98% OT MakcMMyMma IIyMOB IIpH BpPEMEHHM YCPEIHEHHS 3 MHUH H
JuTeNnbHOCTH uMitysbea SM: 10 mxkc MM: 1 Mkc.




2.2.0cHOBHBIE MApaMeTPhl U XapaKTEePUCTUKU U3MepHTeIeil

N3meputenn ONTHYECKONH MOIIHOCTH HM3MEPSIOT CPEIHIO0 MOIIHOCTH HETMPEPBIBHOTO U
UMITYJTECHO-MOIYJIMPOBAHHOTO ONTUYECKOTO HM3IY4YCHHsS] B pabOUYMX CHEKTPAIbHBIX IHAra30Hax
800 — 1700 HM B OTHOMOJOBEIX 1 MHOTOMOJOBBIX BOJIOKOHHBIX CBETOBOIAX.

Tabnuua 2.2. TexHuuecknue XapakTepUCTUKU U3MEPUTENCH ONTUYECKOTO U3ITydYeHUS

ITapametp

3HadyeHHne

I[nanae.on HU3MEPHAEMBIX MOIIIHOCTEM

-60abM™...+26 nbm (ot 107 1o 4*10™" Br)
-851BM...+10 n1Bm (ot 3.1*10"2 Bt 1o 1*107 Br)

Pa0oumnii cnekTpaiabHbI 1MaNAa30H, HM

800 -1700

IIar ycTaHOBKH JJIMHBI BOJIHbI, HM

1

JJIMHBI BOJIH KAJTHOPOBKH, HM

850, 1300, 1310, 1490, 1550, 1625

IHorpemmnocTs M3MepeHUs1 YPoBHel cpeaHeit
MOIIIHOCTH B HOPMAJILHBIX YCJIOBHUSIX HA
JJIMHAX BOJIH KaanOpoBku 1310 u 1550 um ,
He 0oJ1ee

0,3 1B (7%)

HOFpellIHOCTI) IIPH OTHOCUTEJIBbHBIX
U3MepeHusx, He 0oJiee

0,2 1B (4,5%)

Pa3pemienne uupoBoii MHAMKALUT

0,01...0,001 nb

Eaununa maagmero paspsjaa pesyJjbrara
NPH JMHEIHOH 1KaJe

MBT, MKBT, HBT

2.3.0cHOBHBIE MapaMeTPbl U XaPAKTEPUCTUKH HMCTOYHUKOB

Tabmuna 2.1. Texuuueckue XapakKTepPUCTHKN UCTOYHUKOB ONITUYECKOTO M3ITyYCHHS

IHapamerp 3HayeHue
PaGouas aynuHa BOJHBI MCTOYHUKA U3IYYEHHS, HM cM. Tabu. Tabmuna 1.1
JonycTuMoe cMelieHHe HeHTPAJIbHOM AJIHMHbI +30
BOJIHbI, HM
Iupuna cnexktpa no yposHmo 0,5 ucrounuka, <9
HM
YpoBeHb cpeiHei MOIIHOCTH HeNPePbIBHOTO >-3

ONTUYECCKOIo U3JIy4YCHMS, abm

HecTaOnjbHOCTH YPOBHS MOILIIHOCTH
HENpPepPbIBHOI0 ONTHYECKOr0 M3JIy4YeHHs HA
BbIX0/le HCTOYHUKA NPH U3MEHEHUH

TeMIIepaTyphbl OKPY Kaolieil cpeAbl B mpeaeaax

+2°C, He 00J1ee

0,25 nb (3a 4 yaca)




2.4.00111e TeXHHYEeCKHe XapaKTepUCTHKHU nNpudopa

OOm1re TeXHUYECKHE XapaKTePUCTUKU prudopa npeacraiensl B Tabnuie 2.4.

IMapametp 3HayeHue

Tun onTHYeCKOro coeTMHUTENs FC, SC, ST, LC (1o 3aka3y)

IIutanue 1. Ot BcTpoeHHO# Li-on akkym. 6atapen EMKOCTHIO HE
meHee 6000MA /g

2. Ot ceru 220 B/ 50 I'y uepe3 BHeNIHM OJIOK TUTAHUSI.

3. Ot USB (xommbtotep, Power Bank)

Bpemsi HenpepbIBHOM PadoTHI OT

. He menee & yacoB
BCTPOEHHBIX AKKYMYJISTOPOB

I'abaputHbIe pa3mepsl 110x55x235 mm

Macca npu6opa He 6onee 0,9 xr

* [Ipu HOpMATBHBIX YCIOBHUSX U MOCIIE TMOJTHOHN 3apsaKu aKKyMyJISTOpHOU OaTapeu. Pexum
paboThl: peansHOE BpeMs (HEMpephIBHbIE U3MEPEHHUSI), ATUTEIbHOCTh 30HIUPYIOIIET0 UMITyNibca |
MKC, JyiuHa TuHUA 20 KM.

Pednexromerp cooTBeTcTBYeT TpeOoBanusimM PII mocne TpaHcnopTUpoBaHus (TpaHCTIOPTHAS
TpsCKa B TEUEHUE OJHOIO0 Yaca ¢ yckopenuem 30 m/c* u uuciom yaapos (80...120) B MunyTy).

PednexkromeTp coorBercTBYyeT TpeOoBaHusiM Hactosimiero PII mpu Brmaxuoct 90% wu
temriepatype mitoc 30°C, u nocie npedbIBaHuUs NP BAKHOCTH 95% u Temneparype mitoc 25°C.

Pednektomerp coorBercTByeT TpeboBanusMm PII mpu temmeparype munyc 10°C u mocnie
npeObIBaHMs NIPH Temneparype Munyc 25°C.

Pednexromerp coorBercTByeT TpeboBanusM PII mpu temmepatype ruiroc 40°C u mocie
npeObIBaHus NpH Temmneparype ioc 55°C.

Pednexkromerp coorBercTByeT TpeboBanusm PII mpu atmocdepnom nasienuu ot 84 klla
(630 mm pr. ct1.) 10 106,7 kI1a (800 mm pT. cT.).

HanpspkeHne WHAYCTPHANbHBIX PaIHONOMEX Ha CETEBBIX 3aXHMax pediexTomeTpa u
HaNpPsDKEHHOCTh TI0JIS1 MHAYCTPHUAJIBHBIX pPaJMONOMEX H3JIyYaeMbIX TECTEPOM COOTBETCTBYET
tpeboBanusm ['OCT 30805.22-2013 aist TEXHMYECKUX CPEACTB Kiacca B.

Pednexromerp yCTOWYMB K BO3ACHUCTBUIO AJIEKTPOMATHUTHBIX TOMEX B COOTBETCTBHH C
tpeboBanussmu ['OCT CISPR 24-2013. B pamkax tpeboBanuii ['OCT CISPR 24-2013 mpubop
YCTONYMB K CIIEYIOIIMM BUJAM 3JIEKTPOMArHUTHBIX MTOMEX:

e - snektpoctatnueckuM pazpsgam o ['OCT 30804.4.2-2013 co cTeneHblo KECKTKOCTH 2
(mpsimoe  Bo3zaeiicTBue DCP, KOHTaKTHBIM pa3psna) W co CT. kéctkocth 3 (mpsiMoe
Bo3aeiicteue OCP, BO3AyIIHBIM pa3psa) 0OpU  JONYCTUMOM KPUTEPUM KadyecTBa
dbyHkonupoBanus B;

® K HaHOCEKyHAHbIM HMIyJIbCHbIM nomexam 1no [OCT 30804.4.4-2013 co creneHsro
KECTKOCTH | B LENsAX B3JIEKTPONUTAHMSI MO CXEME «IIPOBOA-IPOBO» IPH JOMYCTUMOM
KpUTEpHHU KadecTBa (yHKIMOHUPOBaHUS B;

® K MUKPOCEKYH/JHBIM UMITYJIbCHBIM ToMexaM Oosbioi 3Hepruu mo ['OCT P 51317.4.5-99 B
LENsAX DJIEKTPONUTAHUS CO CTENEHBIO JKECTKOCTH 2 IO CXEME «IPOBOA-IIPOBOA» IPH
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JIOIYCTUMOM KPUTEPHH KauecTBa (yHKIIMOHHUPOBaHUS B;

K JWHAMHYECKUM HW3MEHEHMsM (IpoBajaM, MpPEpBIBAaHUSAM W BHIOpOCAM) HAampsHKEHUS
anekrporuranus no ['OCT 30804.4.11-2013 co cTeneHpro KECTKOCTH 2 PHU JOMYCTUMOM
KpPHUTEpUH KadecTBa (hyHKIMOHHPOBaHUs B;

K paguodacToTHOMY 3iekTpomMarHUTHOMY nosro o 'OCT P 51317.4.3-99 co crenensro
XKECTKOCTH 2 TIPH JOMYCTUMOM KPHUTEPUHN KauecTBa QYHKIIMOHUPOBAHHS A

K KOHJIYKTHBHBIM MOMeXaM HaBEIEHHBIX PaJNOYaCTOTHBIMH AJICKTPOMATHUTHBIMHU TIOJISIMH
o I'OCT P 51317.4.6-99 co cremneHbio )XECTKOCTH 2 MPU J0IyCTUMOM KPUTEPUHU KauyecTBa
(bYyHKIMOHUPOBaHUS A;

Hapabotka pednexromerpa Ha oTka3 He MmeHee 2000 gacos.

Cpennuii cpok cinyx0bl pedrekromerpa He meree 10 ser.



3. HHO®OPMAILMA 11O BE3OITACHOCTH

3.1.Audopmanus mo 3j1eKTP0o0e30IMaACHOCTH

3amperniaercs MOAKIIOYATh OJOK MUTaHHWS K CETU MHUTaHUsS, HAIMpsDKEHHE B KOTOPOW He
COOTBETCTBYET HAMPSIKCHHUIO, YKAa3aHHOMY Ha Oyioke mnwurtaHus. [Ipu HECOOMIOJEHUH HSTOTO
TpeOOBaHUS BO3MOKHO MOBPEXKICHUE 0JI0Ka MUTAHUS.

Hcnonb3yiiTe TONBKO OJIOK MUATAHUS, IIOCTABJISIEMBIN C IPUOOPOM.

3.2.Audopmanus no 6e3onmacHoi padore ¢ Jiazepom

HNPEAYIIPEXJIEHUE

He noakiarouaiiTe M He OTK/IIOYaiiTe BOJOKHO NPH H3JIy4YalolleM HCTOYHHKe.
| Huxoraa He cMoTpuTe NpsiMo B H3Jy4Yaloliee BOJOKHO M 3allMiIaiiTe rjia3a Bo Bpems
pa6orsl. Ucnonb3oBanne npudopa He M0 HA3HAYEHHIO, 2 TAKKe BbINOJHEHUE 1eHCTBHIA,

OTJIMYHBIX OT ONMHMCAHHBIX B PYKOBOJACTBE I0JIb30BAaTE/sl, MOTYT NPHBECTH K OMACHOMY
U3JIy4eHHIo.

Bam npubop siBisiercst nazepHbIM usnenueM. [Ipubop oTHOCHTCS K | Kaccy 6e3omacHOCTH
cornacHo ['OCT P 50723-94 u k kiaccy 1M cornacao MOK 60825-1:

LASER RADIATION

DO NOT VIEW DIRECTLY WITH
OPTICAL INSTRUMENTS

CLASS 1M LASER PRODUCT

OctopomHo!
WanyyeHue nazepa

Ecnu B npubope ycTaHOBIIEH BU3YaJIbHBII JIOKATOP MTOBPEKACHHH, TO IPHOOP OTHOCUTCS KO
2 knacey 6eszonacHoctu cornacHo I'OCT P 50723-94 u k knaccy 3R cormacao MOK 60825-1:

LASER RADIATION
AVOID DIRECT EYE EXPOSURE
CLASS 3R LASER PRODUCT

K pabore ¢ npubopom nomyckaercs nepcoHan, o3HakomieHHbli ¢ CanlluH N 5804-91:
«CAHUTAPHBIE HOPMBI U TTPABHJIA YCTPOMCTBA U DKCIIJIYATAIIUUN JIABEPOBY, u
tpeboBanusmu 6e3onacHoct 1Mo ['OCT 24469-80. Hecobmonenne npaBuil MOKET HAHECTH Bpen
3JI0POBBIO.
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4. HAYAJIO PABOTbI

B nanHOil riaBe onucaH BHEIIHMH BHJ MpuOOpa, €ro OpraHbl yNpaBieHUs, UHIUKALUU U
COCIMHUTENbHBIE pa3beMbl. ONHMCAHBI HCHOJIB3YEMBIE MCTOYHUKM DJIEKTPOIIUTAHMS, IpaBHUia
BKJIIOUEHUS/BBIKIIIOUEHHS NTpHOOpa, CIIocoObl MOAKIIOUEHHs NMprOopa K U3MepseMoi BOJIOKOHHOM

JIMHUY ¥ BBIOOpA pexkrMa ero paboThbl.

4.1.BHemnnmii B

Buemnuit Bun npubopa npeacrasied Ha Puc.4.1, Puc.4.2 u Puc.4.3

oToR [Nees | (13 10D JE

Obaop

Puc. 4.1. Bueurnwuii Bug npudopa (HpoHT)

4.1.1. KHonKM ynpasJieHUsI PACIOJI0KeHbI B IPABOH YaCTH JULEBOM IMaHe .

A V KypcopHble KnaBuiu
ol g

@ - Brox (Enter)

F1, F2, F3 - pyHKIMM KHOIIOK YKa3bIBAalOTCS Ha JUCILIEe

3D Hasan (ESC)

(D - BKJI./ BBIKII. (on / off)

S — 3amyck u3Mepenuit (Start measurement)

*_ - Busyanpnsiii nokarop nedexron (VFL) - Bximtouenue/Boikimouenue VFL.

I:> — TAB (cuMBo TaOynaLMK) — MOCTIEA0BATENbHOE NMEPEKITIOUCHNE MEKIY BKIaJAKaMHU

OKHa Ha JUCIIICC
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4.1.2. Incniieit npudopa

[[BeTHOW CEHCOPHBIN MUCIUICH C AUATOHANBIO 5 NIOMMOB 3aHUMAET OOJBIIYIO YaCTh JTUICBOM
naHeNlu mpudopa cieBa OT KHOMOYHOM MaHenu. BepXHss CTpoKa IUCIUIeS CIYXKHUT IS WHIAUKAIHA
coctosiHUS Tpubopa. B aToii cTpoke B mporecce pabOThl OTOOpa)karoTCs: 3HAYOK AKTHUBHOTO
ONTHYECKOTO pazbeMa peduiekromerpa (SM / MM / 1625), pexum npubdopa (OTDR / PM),
CEepUIHBIM HOMEp, 3HAUOK NojaKItoYeHus BHemHero USB HakonuTens, Tekyliee BpeMsi, YPOBEHb
3apsia akKKyMYIISITOPHOU OaTaped WM MpH3HAK MOAKIIOYEHUsS MPUOOpa K BHEIIHEMY HMCTOYHHUKY
NUTaHWsI, W JApyras WHPOpPMAIUS O COCTOSIHHHM MPUOOpa, O KOTOpOl OyIoeT pacckazaHo B
COOTBETCTBYIOIIMX YACTSAX JAHHOTO PYKOBOJICTBA.

OcHOBHasl 4acTh JUCIUICS CIYKHT JJIsi OTOOpaKEHUS MapaMeTPOB U PE3yTbTaTOB U3MEPCHHUS.
OHa COCTOWT M3 HECKOJBKHX BKJIAJO0K, MEPEKIIOYAEMBIX IOCICI0BATEILHBIM HAKaTUEM KHOIIKH
«TABy». KonmuecTBO M COIEpKUMOE BKJIAQJIOK OMPEENIeTCS TEKYIIHMM pexXuMoM mpubdopa. B
MpaBOil YacCTH JUCIUIES] OTOOPAKAIOTCS 3HAYCHHS] MHOTO(DYHKIIMOHABHBIX KHOMOK. Pe3ucTHBHBIN
CEHCOPHBIM HKpaH HA TOBEPXHOCTH JAHCIUICS WCIOIB3YETCS B PEXKUME BBOJA CHUMBOJIBIION
WHBOpMaAIIUH.

4.1.3. bokoBble naneu npudopa

Puc.4.2. Bua cOoky (371eKTpUUYECKHE pa3beMbl)

Ha puc.4.2 nokaszan Buj O60koBO# naHenu npuodopa ¢ pazbemamu nuranus u USB. Pasbem
«5V» CcIOyXuT aid TOAKITIOYEHHUS BHENIHero Osioka mnurtaHusa. Pazsem USB-B cuyxut mns
MOJKItoueHUsT npubopa k kommnbioTepy. Pazbem USB-A ciayXuT 1uisi MOAKIIOYEHHUS BHEIIHETO
USB-nakonurenss. Mexay pasbemamu  Haxonasrcss nABa oTBepctus. Ilog  orBepcruem,
pacmnoiox)eHHbIM Mexay pasbeMamMu USB, Haxomutcs kHomka «COpoc», KOTOpast MCIOJIb3YeTCs
JUTSL BBIBEIGHUS KOHTpoOJUIepa Mpudopa M3 COCTOSIHUS 3aBUCAHMS (peaKas HellTaTHas CUTyallus).
Jlist HaXKaTUsa KHOMIKK HYXKHO HCIIOJIb30BaTh TOHKHM CTEp)KeHb AuaMeTpoM He Oonee 1.5 mM. [loxg
BTOPBIM OTBEPCTUEM PACIOJ0KEH HHIUKATOP IMpolecca 3apsla BHYTPEHHEW aKKyMYJISTOPHOM
Oarapen. [lpum moaxmroueHMHM K TpuOOpy BHemHEro Onoka muraHus win kabemns USB ot
KOMIIBIOTEpa HauMHaeTcs 3apsia Oatapeu. B mpouecce 3apsiga MHIMKATOp MHUTaeT KpacHbIM. Ecmu
Oarapesi IOJTHOCTBIO 3aPSAIUIIACH, MHIUKATOP CBETUTCS KPACHBIM IIBETOM HEMPEPBIBHO.
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Ha puc.4.3 nokaszan Buj 60KOBOH MaHenu Npubopa ¢ ONTHYECKUMHU pazbeMaMu. KonndecTBo
ONITUYECKUX Pa3beMOB M UX 0003HAUCHHUE OTIMYAIOTCS ISl pa3HbIX MOJeel mpudopa.

CumBonamu  «SM», «MM» «1625» 00603Ha4arOTCs BBIXOABI pediekTomMeTpa, CHMBOJIOM
«VFL» - BpIXOJ BH3YyaJbHOTO JIOKAaTOpa IOBPEXKIACHUH, a CUMBOIOM «PM)» - BXox M3MepuTels
MOII[HOCTH.

Puc.4.3. Bua cOoky (onTudeckue pa3beMbl)

4.2.UCTOYHUKY NUTAHUSA

[TpuGop nuTaercs OT CIEAYIOMNUX HCTOYHHKOB:
® Bcerpoennas Li-on akkymynsropHas 6atapes;
e Bremmnnit 610k mutanus (ot cetu 220 B);

e USB (xommsiotep, Power Bank)

BHUMAHUE

ECJIM HE YCTAHOBJIEHO BPEMS «<ABTO BBIKJIIOYEHU S ITPUBOPA .

' IIpn cHM:KeHWH YPOBHS 3apsiia aKKYMYJSTOPHOI 0aTaped HUXKe AOIMYCTHMOIO,
i npuodop nepexJIYUTCH B dJHeprocéeperaomuii pexxum. JlajapHeiimas padoTa BO3MOKHA
TOJILKO MPH NMOKJIKYeHHH NMpudopa yepe3 BHelIHUH 0JIOK muTaHus K cetd 220B wiam
yepe3 kadesb USB k komnbloTepy win 010Ky nutanus ¢ Bbixogom USB!

14



4.3.Brirovyenue u Boikiouenne npudopa

Bruirouenue: UToObl BKIIOUUTE MTPUOOP HAXKMUTE U yIepKUBaiTe KHONKY «Bxi./Beiki» 10
NOSIBJICHUS 3BYKOBOTO CUrHaia. llocie KOpOoTKOro 3ByKOBOIO CHTHAja Ha JUCILIEE HA HECKOJIBKO
CeKyHJ TOSBUTCS HMH(OpMAIMsl O HAMMEHOBAHWU MOJENM NpUOOpa, €ro CepuitHoM HoOMepe U
HOMepe BepcuM BHyTpeHHero I1O , 3aTtem Ha auciuiee npudopa MOSBUTCS OKHO TJIABHOTO MEHIO
(Puc.4.4).

Bobikirouenue: UToOb! BRIKIIIOYUTE PUOOP HAXKMUTE U YAEp)KUBaiTe KHONKY «Bxi./BbIki.»
JI0 MOMEHTA, TI0Ka JUCIUIel MpruOopa He MOracHeT.

[Tporiecc BBIKIIOUEHUS MPUOOpA JIUTCSA OKOJO 3 CEKYHI U CONPOBOXKIACTCS CICAYIOIIUMHU
CcOOBITUSIMU: |- B BEpXHEH CTPOKE JUCIUICS MOSABISETCS CUMBOJIbHOE n300paxkenue «OFFy Gemnoro
1Bera; 2- uetr cuMBosioB «OFF) mocnenoBarenbHO M3MEHSETCS Ha JKENThIM U KpacHbIU; 3- mocie
KOPOTKOT'O 3BYKOBOI'O CUTHAJIa JUCIIEH TacHET, MUTaHue Iprbopa BRIKIIOYAETCS.

HpI/I BBIKJIFOUCHU N HpH60pa III/ICHJ'IGI?I MOXKET OCTaTbCAad YaCTU4YHO IIOACBCUYCHHBLIM, €CJIU
npubop moakitoueH kabenem USB k paboratomemy xommberotepy. [locne oTkmtouenus kabemst
JIMCTIJIICH TOoTacHeT.

Ecnu npubop He BhIKIIOYAETCS AOJITUM HakKaTheM KHONKHU «BKi1./BBIKIL», HY’>KHO BBITIOJTHHUTD
copoc kouTposuiepa mpudopa. Kunomnka «COpoc» HAXOAUTCS MOJ OTBEPCTUEM, PACTIONOKEHHBIM Ha
OOKOBOI MaHenu npuodopa nocepeaune mexay pazbemamu USB-A u USB-B. [l Haxkatust KHOITKH
HY’KHO HCITOJIB30BaTh CTEPKEHb TUAMETPOM MeHee 1.5 MM.

4.4.I1aBHOE MEHIO U pe;KMMbI padoThI Mpudopa

OxHo ['maBHOrO MEHIO COAEPKUT TpU BKIAAKU: «Pexum», «YcraHoBku» u «MHbopMmarys».
[TepexnroueHne Mexay BKJIaJKaMU NPOU3BOAUTCS KHOMNKOW «Tab.», Mo KOIblly cleBa Ha IpaBo.
[TepemerieHue Mo MyHKTaM MEHIO Ha BKJIQJKE IPOU3BOJUTCS C MOMOILBIO KHOMOK «CTpesKa BHU3»
u «Crpenka BBepx» [lnst BbIOOpa IMyHKTa HY)XHO HaxkaThb KHONKY «BBom» . [lns Bo3BpaTa B
I'maBHOe MeHI0O ucnonb3dyercss kHonka «Hasan»y. Bxiagka «Pexum» I'maBHOro meHro
npeaHa3HavyeHa JUisl BbIOopa pexxumMoB paboTsl mpubopa (Puc.4.4): pediekToMeTp Ui Tectep.

SM OTDR |N920 |3 15:35
Pexum Ycranosku WUndopmauus

Tectep

dannel

Puc. 4.4. Oxuo rmasHoro MeHro. Brimaaka «Pexum»

15



Bo BKJIaKE «Y CTaHOBKH IMPOU3BOJUTCA YCTAaHOBKaA 3HAYCHHI JaTel U BPEMCHH, BBI60p
A3bIKA HHTep(beﬁca an60pa, BKJIIOUCHHME/BBIKITIOUCHHE 3BYKOBOI'O CHI'HaJIda, COIIPOBOXIAIOLICTO
HaXaTuc KHOIIOK, U BBI60p 3aJICPIKKU «ABTO BBIKITFOUCHUS an6opa.

MM OTDR | N899
Pexum Yctanoskn WMudopmauus
Hara 03.01.2017
Bpema 11:42:27
Language Pycckuit
3BYK KHONOK BbIKM.

Puc. 4.5 T'maBHOE MeHro0. Britaaka «YCTaHOBKNY

Ha Bruagke «MHpopmMarus» oToOpa)karoTcs CBEACHUS O MPOU3BOAUTENIC M HAMMEHOBAHUU
MoJieH Mpudopa, ero cepuitHoM Homepe u Bepcuu BHyTpeHHero I10 npubopa. [IpuBenena taxxe
uHpOpPMaILUs O TPUMEHSIEMOM OINTHYECKOM Moxyne. MHpopmanys Ha 3TOW BKIIAJAKE MPUBOIUTCS
JUISL CTIPABKU M HE MOXKET OBITh M3MEHEHA ¢ TTOMOIIBI0 KHOIOK MTPHoOopa.

OTDR | N999

Pexxum|Ycranosku Mudopmauma

MpouzsoguTens HMK "CeasuLCepBuc'
Moagenk npubopa Tona3-9400

CepuitHbii HOMeEp 0999

OnTu4eckuii moayns A-85-30/31-55-PMH-VFL
Bepcua NO 1.1184

Puc. 4.6. I'maBHOe MeHI0. Briagka «MHbopmarmsy
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4.5.04nCcTKA ¥ MOAKJII0YEHHE ONITHYECKUX PAa3beMOB

BAKHO

Jlaist Toro, 4To ObI H30e:KaTh OIIMOOK BO BpeMsl U3MEPEHMS:

1. Ilepen mnoaK;IOYEHHEM ONTHYECKOr0 pa3beMa K BXOAy Npudopa Bceraa
' NpPOBOANTE €ro O4YMCTKY, Kak onucano Huxe. Ilpom3BoauTenb He HeceT
OTBETCTBEHHOCTH 3a TIOBPEXKIAEHUs WJIM OIMOKH, BbI3BAHHbIE HeNMPaBUILHBIM
oOpaleHneM ¢ ONTHYECKHMH Pa3beMaMHU WM UX IJIOX0i 0YHCTKOIA.

2. Yoeaurech, 4TO Ball KadeJb MMeeT COOTBETCTBYOUIMI THII pa3beMa. IlonbiTka
COeJMHEeHHUs] HECOBNA/IAI0IIUX THIIOB Pa3beMOB MOKeT HX NOBPEINTh.

Jis TOoro 4troObl MOAKIIOYMTH BOJIOKOHHO-ONTHYECKUH Kabelb K MpUOOPY BBIMOIHUTE
CIEAYIOLIUE ICUCTBUSA:

1. IlpoBenuTe YHMCTKY pa3beMa - HPOTPUTE TOPELl pa3beMa CHelHaIbHON 0e3BOpCOBOM
cas(peTKOW CMOUYEHHOH CIHMPTOM U TPOBEIUTE BHU3YAIbHBIH OCMOTp, YTOOBI YOEIUTHCS B €ro
YHUCTOTE.

2. OCTOpOXKHO pacHOJOXKUTE pa3beM Kabelss HampoOTHUB BXOJHOTO pa3dbema mpudopa.
N36eraiiTe kacaHUs WM TPEHHUS TOpIa BOJIOKHA U APYTHX MOBEPXHOCTEH BHE pazbema. Y OequTech,
YTO KJIFOY MOJTHOCTBIO COBMAIAET C COOTBETCTBYIOLIEH MPOPE3bI0 pazbEma.

3. Haxwmure Ha pazpeM Tak, YTOOBI BOJIOKOHHO-ONTHYECKHH Kabenb 3a(uKcHpOBajCs Ha
mecte (ais SC u LC-pazbemoB).

4. 3aTsiHUTE pa3beM TaK, YTOOBI KECTKO 3aKpENUTh BOJIOKHO Ha Mecte. He mepersiHure, T.K.
9TO MOBPEIUT BOJIOKHO U pa3zbéM (s FC-pa3znemon).

IMpumeuanue: HenpaBmibHOE MOIKIIIOUYEHUE BOJIOKOHHO-ONTHYECKOTO Kabels K mpuoopy, a
TaK)Ke HAJIMYUE CHIIBHBIX U3TMOOB KaOemsl BOJM3U MeCTa MOAKIIOYCHUS, TPUBEAET K OMMOOYHBIM
pe3yJbTaTaM H3MEPEHUSL.
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5. PEXXUM «PE®JIEKTOMETP»

5.1.0nucanue pexuma

PexxuM mnpenHasHaueH [UIsl perucTpauuu pedieKTorpaMMbl ONTOBOJIOKOHHOW JIMHHUH,
OTIPENICJICHUs] PACCTOSIHUS /0 OTPAKAIOUIMX M HEOTPAXKAIOUIMX HEOJAHOPOIHOCTEH, H3MEpeHUs
3aTyXaHUs JIMHUM, KadecTBa CBapKW M ONTHYECKUX coenuHuUTenei. [l mepexoga B pexuM
peduexkromeTpa Bbibepute cTpoky «Pedrexkromerp» B okHe [aBHOrO MeHIO U HaxkmMute «BBOI»
(eM. m. 4.4, puc4.4). Ha nucnnee npubopa oTOOpasHTCSs OKHO C YETHIPMS BKJIAJKAMHU:
«M3mepenney, «CoobiTus», «BomokHo» u «Kabenb-uado».

5.2.¥YcTaHoBKa pekuMa M NapaMeTPOB U3MepPEeHUs
pedyieKTOrpaMMBbl B pe:KUMe «IKCIePT

VYcraHoBKa TapamMeTpoB  H3MEpEHHUs pedIeKTorpaMMmbl TPOHM3BOIUTCS BO  BKJAJKE
«3mepenuey. B okHe ycTaHOBKM MapaMeTpoB oToOpa)kaeTcs Tadiuila ¢ TeKyIIUMU apaMeTpaMu
(puc.5.1 u puc.5.2). [lepemernienue Mo MyHKTaM MPOU3BOIUTCS KHOMKAMH BEPTHKAIBHBIX CTPEJIOK

@ u @ Z[.]'IH N3MCHCHH: IIapaMeTpa BBI6paHHOFO IIYHKTAa HYXHO Ha>XaTb KHOIIKY «BBOI[)),

BLI6paTI> CTpCJIKaMU Tpe6yeMoe 3HAYCHUC B BbIITAJAOIICM CITUCKC U CIIC Pa3 HAXKATb ((BBO,Z[».
SM OTDR |N963 |HE 15:25
Uamepenne CobbiTHaA Bonoxﬂoi Kabenb-undo

[OnuHa BonHbl

Aunana3oH namepeHnii

WMmnynsc 20 He
Bpema ycpeaHeHun 5c¢
ABTOCOXpaHeHue Beikn
TecT nogkno4YeHUsn Biikn
PunbTp ABTO

Puc. 5.1. YcranoBka pexuma paboTsl pediekromerpa .

B BepxHeil cTpoke BbIOMpaeTcss pexxuM paboThl peduexTtoMeTpa: «ABTO», «O0630p» WiIn
«DKcnepT».

B pexume «Okcnepr» omnepaTop HMMEET BO3MOXXHOCTb YCTAaHOBKM BCEX IapaMeTpPOB
U3MepeHus. DTO PEXUM /TSl BBICOKO KBATM(DUIIMPOBAHHBIX MOJIb30BATENEH.

B pexume «ABTO» NOJIB30BATENb YCTAHABIMBAET JJIWHY BOJHBI M BPEMs YCPEIHEHMS,
OCTaJIbHbIE TapaMeTpbl IPUOOP BHIOUPAET aBTOMATUYECKH.

B pexume «O030p» (M3MepeHHE B peallbHOM BPEMEHH) MPOU3BOJIUTCS HEMPEPHIBHOE
CKaHHUPOBAHUE TPACCHI C MEPUOJUYECKHM BBIBOAOM pe3yibTaTa Ha AMCILIEH. [pyrumu cioBamu
ATOT PEXHUM MOXKET ObITh Ha3BaH «lI3MepeHne B peaJbHOM BpeMeHn». Pexxum yno0eH npu moucke
HEUCIPAaBHOCTEM M KOHTPOJE TIpOLECCa CBapKH BOJOKOH, a TaKXe INpHU MOAKIIOUYEHUU
HEOKOHILIOBAaHHOT'O BOJIOKHA C IOMOIIbIO CIIEIMAJIBHOTO aJjanTepa.

PaccmoTpum noapoOHee mporece yCTaHOBKH MapaMETPOB B PEKUME « IKCIIEPT.
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SM OTDR |N963 |3 17:19

Wamepenne Cobbitua Bonokno Kabenb-utdo
Pexxum JKcnept
Awana3oH uamepeHui 2,5 kM
Mmnynbec 50 He
Bpemsa ycpegHeHuA 15¢
ABTOCOXpaHeHue Brikn
TecT noaxknioyeHun Buikn
@uneTp ABTO

Puc. 5.2. YcraHoBKka mapamMeTpoB U3MEPEHUS B pEKUME « DKCIEPT»

Bo Bknanke «M3mepenue» BbiOepute «/JIMHY BOJHBI» Ha KOTOPOHl XOTHUTE MPOBOIHUTH
u3MepeHus. MoxHo BbIOpath 1, 2 unu 3 3HaueHUs JJIMHBI BOJHBI U3 MMEIOUIMXCS B Mpubope, Ha
KOTOPBIX OYIyT MPOBOIUTHCS IOCIEAOBATEIFHO M3MEPEHMs 3a OJMH LHMKI. Pe3ynbTaThl 3THX
U3MEpPEHUI 0TOOpa3ATCs Ha AMUCIUIEE PA3HBIMH LBETAMH.

[Tapamerp «/Imama3on wu3MepeHMil» peKoMeHIyeTcsi ycraHaBnuBaTh Ha 30% Oosblie
VCTUHHOM JUIMHBI JTMHUU. Eciy 1iMHA JIMHUM HE M3BECTHA, YCTAHOBUTE «aBTO». B 3TOM pexume
npubOp caM ONPEIENUT [UIMHY JTMHAU ¥ BEICTABUT ONTHMAIBHYIO JITUTEIHHOCTh HMITYIIBCA.

B ctpoxe « AMIy1bc» BHIOMpAETCS ATUTEIHHOCTD 30HAMPYIOLIETO UMITYJIbCA U3 PSJIA:

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

«Bpemsi ycpenHeHus» BbIOMpaeTcs w3 psina 3HaueHwit: «5, 15, 30, 60, 180 c». bonbmas
BeM4YMHA «BpeMeHn ycpeTHeH s YMEHBIIIAET YPOBEHb IITyMa, HO IPH STOM YBEITHYUBACTCS BPEMS

H3MCPCHHUS.
SM OTDR |N963 | EE 15:29
Uamepenne CobbiTua) Bonoxuoi Kabenk-undo

Pexum Jkcnept

{iNMnHa BONHbI

OuanasoH namepeHuii

WMmnynsc

Bpems ycpeaHenus

ABTOCOXpaHeHue

TecT noaxkNO4YeHUA Beikn
PunbTp ABTO

Puc. 5.3. YcranoBka 3HaueHH JIUHEI BOJHBL. Pexxum
«OKenepT»

[Tapamerp «@UABTP» BO BKIIOYCHHOM COCTOSHHUU TakKK€ IIO3BOJISIET CHU3HUTH YPOBEHBb
IIyMOB Ha peduiekTorpamme (CIVIATUTh KPUBYIO), HO YK€ 3a CUET MOCT-00pabOTKH M3MEPCHHBIX
JAHHBIX.

[TapameTp «ABTOCOXpaHEHHE» MOXKET MPUHUMATh JBa 3HadeHUS «Bxiy m «Bwikmy. Ilpu
BbIOOpe 3HaueHus «Bki1.» Oyaer NPOU3BOIUTHCS aBTOMATUYECKOE COXpPaHEHHE pPe3yJbTaTOB
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M3MEPEHUsI 10 OKOHYAHWUHU TIpoliecca M3MepeHui. Eciiu 3TOT mapameTp yCTaHOBJIEH B COCTOSTHHE
«BBIKIL», TO /I COXpaHEHHUs PE3yIbTaTOB H3MEPEHHs OMNEpaTop AOKEH OyAeT BBIIOIHHUTH
JIefcTBHS, onucanHbie B 11. 5.10 .

[TapameTp «TecT moAKIIOYEHUA» MOKET IPUHUMATH ABa 3HaueHUs «Bxi.» u «Beikiny. [Ipu
BbIOOpe 3HaueHUs «Bki» pedrekromeTp OyIeT BBIMONHATH MPOBEPKY YPOBHS OTPAKEHHOTO
CUTHaJa, Ha BXOJIe MpUOOpa mepe]] Ha4aaoM BBITIOTHEHHUS U3MepeHuid. Kak mpaBuio HEIOMyCTHMO
BBICOKMI YPOBEHb OTPAKEHHOI'O CUTHAJIA SIBJISIETCS CJIEICTBUEM 3arpsA3HEHHOIO WMJIM HEUMCIIPABHOTO
pazpemMa Ha BXOJ€ JIMHUUM WIM Ha BXoge mnpubopa (cM. m.5.6, puc.5.11) 3nauenue «BpIki.»
OTMEHSIET JaHHYIO IPOBEPKY.

5.3.¥YcranoBka mapaMeTpoB MOMCKA COOBITHI

JIns ycTaHOBKM MapaMeTpOB MOUCKA COOBITHH HYKHO TIepelTH BO BKIAIKY «COOBITHSDY.
SM OTDR |N962 |3 113:30 |2

Hamepeﬂue' CobbiTua BonokHo | KaGenb-utdo
CobbiTuA Brkn 3Hau.
no-ymonu.
Moporu: x
KoHel nuHumn 6.0 nb
OTpaxeHue 64 ob
MoTtepu 0.20 ob
Bce 3nau.
no-ymMonu.

Puc. 5.4. Bkiagka ycTaHOBKH ITapaMeTPOB MOUCKA COOBITHIA

B mepBoii cTpoke mpon3BOAUTCS BKITFOUEHKE (BBIKITIOUEHHUE) TTpoIiecca MorcKa.
SM OTDR |N962 |3 114:30 | =2

Hamepeuue' CobbiTua BonokHo Kabenb-uncpo
3Hau.
no-ymon-.
KoHeu nuHumn 6.0 Fal =]
OTpaxeHue 64 ob
MoTtepn 0.20 aob
Bce 3Hau.
no-ymMon-.

Puc. 5.5.BxiroueHre aBTOMaTUYECKOTO MOMCKA COOBITHIA

IIpu ycraHoBke B cTtpoke «CoObITHs» 3HaueHus: «BKIL» B JalbHEHIIEM TO OKOHYAHUU
mporecca U3MEpPEeHHsI TPUOOp MPOU3BOAUT ABTOMATHUECKHUN TOUCK COOBITHH. 3HaueHUe «BBIKIL
OTMEHSET aBTOMAaTUYECKUI TTOUCK COOBITHIA.
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B CICAYIOIUX TPEX CTPOKax yCTaHABJIUMBAKOTCS IIOPOI'OBLIC 3HAYCHUS IMApaMETPOB IIOHMCKaA
CO6LITI/II71, KOTOPBIC 6yIIy'T HCIIOJIB30BATBHCA B IIPOLCCCC IMOUCKA U OTO6pa)KeHI/I$I COOBITHIA.

ZL]'ISI YCTaHOBKH TpeGyeMoro 3HAUCHHA IIapaMETpa HYKHO C IIOMOIIbIO BCPTHKAJIbHBIX
CTPCJIOK BBI6paTL COOTBCTCTBYIOIIYIO CTPOKY U HAKaThb KHOIIKY «BBom». 3aTrem BCPTUKAJIBHBIMU U
TFOPpHU30HTAJIBHBIMU CTPCJIKAM YCTAHOBUTDH Tpe6yeMoe 3HAYCHUC U CHOBA HAKaTb KHOIIKY «BBoay.

SM OTDR |Ng62 |EE3 14:30

Mamepenue CobbiTua BonokHo ! Kabenb-uhdo
CobbiTun Bkn 3Hau.
no-ymon4.
Moporu:
Koneu nunum 6.0 [l
OtpaxeHue -64 pb
MoTtepu 0.20 nb
Bce 3nau.
no-ymonu.

Puc.5.6. YcranoBka mapamMeTpoB MOMCKa COOBITUI

VYCTaHOBNIGHHbIE 3HAYEHUS 3allOMHUHAIOTCS B HSHEPrOHE3aBHUCUMOM MaMATH Hpudopa.
3nauenue mnopora «KoHel JIMHMM» HCHIONB3YEeTCS B KAadeCTBE OIHOIO U3 KPUTEPUEB IIOHUCKA
cobbitust «Koneny nuuum». 3HaueHus noporoB «OtpaxkeHue» u «lloTepw» HCMIONB3YIOTCS MpH
0TOOpE OTpaXKaloIIMX W HE OTPAXKAIOIIUX COOBITHH B IMpoLecce 3aloJHEHUs M BBIBOAA TaOJIMIIBI
coObiTuil. CoOBITHS, HalJEHHbIE B IPOLECCE ABTOMATHYECKOTO IOMCKA, MapaMmeTpbl KOTOPBIX
NPEBBIIAIOT YCTAHOBJIEHHBIE IMOPOTH, 3alOMHUHAIOTCA U OTOOpakaloTcs B TaOJIMIE COOBITHH,
oToOpakaeMoi 110 OKOHUYAHUH LIUKJIa U3MEPEHUSI.

B npubope ecTh BO3MOXHOCTh YCTAHOBKM THUITOBBIX MOPOTOBBIX 3HAYCHHI MOUCKA COOBITHH,
MHa4Ye HA3bIBAEMBIX «3HAYEHUS 10 YMOIYaHHIO». UTOOBI YCTAHOBUTH «3HAUEHHE MO YMOIYAHUION,
HYXKHO BBIOpaTh BEPTUKAIBHBIMH CTPEJIKAMU CTPOKY MapaMeTpa, a 3aTeM HaxaTb KHONKy «Fl1». B
BHIODAaHHOW CTPOKE YCTAaHOBHUTCS THIIOBOE 3HAYCHHE, 3allMCaHHOE B MmamsATH npuodopa. [Ipu
Ha)xxatuu «F3» 3HaueHus Bcex Tpex MnapameTpoB PUMYT TUIIOBBIEC 3HAYECHMUS.

5.4.YcraHoBKa mapaMeTpoB BOJIOKHA

JIJIss yCTaHOBKH TTapaMeTPOB BOJIOKHA, TECTHPYEMOTO Kalelsl HY)KHO NMEPEHTH BO BKIIAIKY
«Bonokno» (cm. puc.5.7) .B manHOW BKJIaAKe MOJIB30BATEIh MOXXET YCTAaHOBUTH MPOU3BOJIBHBIE
3HaueHus Kod(pduimenToB npemomiienns u3 auamnazona ot 1.4000 mo 1.6000 u kosddurmenToB
00paTHOTO paccesHusI U3 auana3ona oT -65 b no -90 b s kaxkmaon pabodei JIMHBI BOJHBI
npuoopa.

CrnenyeT OTMETUTb, YTO OMIMOKM MPHU YCTAaHOBKE 3HAYEHUI AAHHBIX KO3((UIIMEHTOB MOTYT
CYIIECTBEHHO MOBJUATH HA BEIMUYMHY MOTPELIHOCTH PE3YJIbTaTOB U3MEPEHUs pedIeKToMeTpa.

B mpubope ecth BO3MOXHOCTH YCTAaHOBKHM THUIIOBBIX 3HAUEHUN HAHHBIX KO3 UIHMEHTOB,
XpaHSIIMXCS B TAMSATH PUOOpAa.
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Haxarune «F1» - ycraHaBiaumBaeT THIOBOE 3HAYCHHE JIi BBIOPAHHOW SIYCUKH TaOJIHUIIBI.
Haxarue «F2» - ycraHnaBnuBaeT TUIOBBIC 3HAUEHUS JUIsl BRIOpaHHOUM CTpoku. A HaxaTue «F3» -
yCTaHaBJIWBAET TUITOBBIE 3HAYCHUS JUTsl BCEH TaOJIUIIBI.

SM OTDR |N962 |3 13:30
Uamepetne CobbiTusi Bonokho Kabenb-utco
AnuHa BONHbLI, Hismiaxe Paccennue, 3Hau.
HM aB no-yMony.
1310 1.46760 _ 77
1550 | 1.46820 | -82
1300 | 1.46910 | -76 _
850 | 1.46960 | -68 3Hau.
CTPOKM
no-yMony.
3Hau.
Tabnuubl
no-ymMon-.

Puc. 5.7. Bknagka yCTaHOBKM ITapaMeTPOB BOJIOKHA TECTUPYEMOTO Kabeds.

5.5. BBoa nonostHUTEIbHON HH(OPMALMHU, HCII0Ib3yEeMOH
IPU COXPAHEHUH Pe3yJIbTATOB U3MepeHus U (GOPMHUPOBAHUU
NMPOTOKO0JIa U3MEPEHHH

Bo Bknaake «Kabens-uado» (cM. puc.5.8) MokeT ObITh BBEJCHA CIeAyIOIIas HHPOpMAIIHsL.

SN OTDR |Ng62 | 13:29 |52

'Mamepeuue' Co6biTual Bonokho Kabenb-undro

Kabenb qwerty02

BonokHo red

Ne 005 v|ABTO *+

Havano nuxnuu (A) 657 Toac

pacca

Koneu nununn (B) 1092

Tun Tpacchol CranpgapTHbIN

Wma onepatopa 9400_N-962_1348

KommenTapui test MM\SM

Puc.5.8. Bxnaaka «Kabenb-uHb0» u1si BBOAA TOMOJHUTEILHON HHPOPMAITIH.

B mepBoii cTpoke BBOIMTCS COKpAlleHHOE HAaMMEHOBAaHWE TecTupyemoro kabems. Ilpu
IIEPBOM COXpaHEHHM (hallyIoB peduiekTorpaMM Ha AMCKE OyneT co3[aH KaTajJor ¢ 3TUM HMEHEM.
3areM B 3TOT KaTayor OyayT COXpaHATbCs (ailiibl pedaekTorpaMM BceX BOJOKOH JAHHOTO KaOels
(mompobuee cM. 11.5.10).

B ocranbHBIX CTpOKax MOXKHO BBECTH HJIM BBIOpaTh: mpedurc 0003HAUCHHS BOJIOKHA, €ro
HOMEp, MPU3HAK aBTO-MHKPEMEHTa HOMEpa BOJIOKHA, 0003HAaYeHHs Hayajla U KOHLIA TECTUPYEMOTO
Ka0es, TUIT TPacChl (CTaHIAPTHBIN, PEBEPCHBIN MM 3TATOHHBIIN), UMS OlepaTropa U KOMMEHTapHil.
Jlis penaktupoBaHus HMHGOpPMALMU HYKHO BbIOpPAaTh COOTBETCTBYIOLIYIO CTPOKY C IOMOILBIO
BEPTUKAIBHBIX CTPEJIOK KJIaBHATYphl M HaXaTb KHONKY «BBom». Eciiu penakTupyercss CHMBOJIbHAS
uHpopMaLus, TO Ha JUCIIee OTOOPa3sUTCsA SKpaHHAs KIaBUaTypa € TEKYLIUM 3HAaueHUEM
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penaktupyeMmoin nHdopmaiuu B nojie BBoaa. IIpomecc BBoga cuMBojIoB onucad B 1.5.11.HaxaTtue
Ha KkHonky «F2» («Tpacca») mo3BosisieT BEpHYTbCS K BKJIAaJKE OTOOpaKEHHs HPEIbIIYLIETO
pe3ynbpTaTa U3MEpeHUsI.

5.6. 3anyck n3mepeHust
BHUMAHUE
' Hoakiawyas pasbeM peduexkromerpa K JUHMH, yOeauTeCh, YTO B JIMHUIO He
® mocrymaer CUrHal. Hanuuyue MOIIHOI'0 CHTHajJa B JIMHUU MOKET IPHBECTH K
HEUCIPABHOCTHU Npuodopa.

3anyc1< nponecca uSMCpCHUA MOXKHO BBITIOJIHUTH B OKHC YCTAHOBKHU MAapaMETPOB WK B OKHC

npocMotpa pedaexkTorpaMMbl. [ 3amycka Ha)XKMHTE KHOIIKY @ Bpemst m3mepenust mpumMepHO
paBHO YCTAaHOBJIICHHOMY BpeMeHM HakoruieHus. [lepea Hawyanmom u3MepeHHs] MPUOOP MPOU3BOIUT
NPOBEPKY HANW4YMs CHUTHAlla B H3MEpSEMOM BOJOKHE M (B ciydae eciau B cTpoke «Tect
MOJKIIOUeHUs» Ha BKiIagke «M3mepeHue» BHIOpAHO «BKI.») KauecTBa BXOJHOTO pazbeMa I0
YPOBHIO OTpakeHHs OT Hero. Ha skpane oToOpaxaetcst coorBeTcTBytoniee coodmienue (Puc.5.9).

Wamepenne

HAWUTE

s - [pOBEpKa napameTpos UIMEepeHNs

0 = 750 u 1500 w
Pexxum:3xkcnepr

0%

Puc. 5.9. [loaroroBka Kk U3MEpEHUIO
B npubope npeaycmoTpena 3ammra OT HeOOIBIIOro N3TYYEeHUS Ha BXOJIE pedIIeKTOMETPA.

OpHako eciau CUTHAI OyAeT MOIIHBIA, 3TO MPHUBEACT K HEUCHPAaBHOCTH npubopa. Ecim
npubop Ha BXOJle OOHAPYKHUT ONTUYECKOE M3ITydeHHUE, TO MPOIECC U3MEPCHHsS TMPEKPATUTCS M Ha
WHIUKaTope mosBuTcs coodmenue (Puc.5.10).

[Iponomkenre U3MEpPeHU TaHHOTO BOJIOKHA BO3MOXHO TOJIBKO TOCJIE YCTPAHEHUS! BIUSHUS
CHUTHaJIa TIyTEM €ro OTKJIIOYeHUS uiau puiabTpanuu. B monmensx npuOoOpoB ¢ AMHON BOJHBI 1625
HM Ha OTJEIHPHOM ONTHYECKOM BBIXOJEC YCTAHOBJICH 3AIIUTHBIA (PUIBTP, MO3BOJISIOMINA TPOBOIUTH
W3MEpPCHHE TMPU HAJIUYMKM CHTHaja B Tectupyemor jauHuU (cMm. Tabmuiy 1.1). Ecam B Bamem
paclopsDKEHUH OJIHA M3 TaKUX MOJENEH, MEPEKII0YUTE TECTUPYEMOE BOJIOKHO Ha BXOA «1625»,
BBIOCPUTE JUTMHY BOJHBI 1625 HM U IPOJOJKUTE U3MEPEHHE.

Ecnu mpuGop oOHapyXUT OONBIION ypOBEHb OTPAKCHHUSI HA BXOJC JIMHWUW, TO Ha JUCIUICE
TaKXe MOSIBUTCS COOTBETCTBYIOmIee coodOmenne (cm. Puc.5.11). Ilocne may3sl AITUTEIHHOCTHIO
OKOJIO 3 CEeKyHJ| U3MepeHHus OyayT HpojaoJDKeHbl. [IpepBaTh M3MEpEHHWE MOXKHO Ha)aB KHOIKY
«BBoa» 10 TOrO MOMEHTa, KOTJa May3a 3aKOHYUTCS.
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Wamepenne |

il Ownbka

8 NanyueHue
Ha Bxone
OK

Puc. 5.10. CooOmienne o HATMYUU U3TyYEHUs Ha BXOJIE pedieKToMeTpa.

UroObl JaHHOE COOOIIEHHE HE MOBTOPWIOCH TPU CIEAYIOIMIEM HW3MEpPEHUH, CIeayeT
YCTpaHUTh MPHUYMHY IUJIOXOTO0 BBOJAA CHUTHajda B JIMHUIO (YOEIWUThCS, YTO BXOJHOW pa3beM M
KOHHEKTOpHI Ka0els YUCThle U IJIOTHO NPUJIETAlOT K OTBETHBIM pa3beMaM B COCIWHEHUU) U
MOBTOPUTH U3MEPEHUSI.

: _OTDR N963 |@3 | 15:50 |
| Uamepenue [

Meperpyaka Ha Bxofe pecpnexkrometpa!l
B MpoBepLTe BXOAHON pasbem.

‘3anep)m(a 3 cek. nepe Ha4yanom U3MepeHms.
[YT0bLI OCTaHOBUTL, HaXKMUTE KHONKy "OK™.'
et - Sl

750 u 1500 w

:lee;kn.m-:akcn'e;p‘r

Puc.5.11. Coo0biieHue o mioXxoM BBOJAE CUTHANIa Ha BXOJIE€ JTUHHU

INPUMEYAHMUE

' Jn1a  ompedeneHHsi KadecTBa  BXOJHOr0 pa3beMa TeCTHPYeMOHl  JIMHUHU
PEKOMEHAYeTCsl MCIO0JIb30BaTh HOPMAJIM3YKOINYI0 KaTyHIKy, KOTOpPas MOAKJIIYaeTcs
MesK/1y BBIXOIHBIM pa3beMoM peduieKToMeTpa U BXOJHBIM Pa3beMOM JIMHUH
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B mpouecce u3MmepeHuss Ha 3KpaHe OyayT OTOOpa)kaThCs MPOMEKYTOUHBIE PE3YJIbTaThbl
HAKOIUICHUS, a B HW)KHEN CTPOKE MPOLIEHT BbINOJIHEHUS u3Mepenus (Puc.5.12).

2.5 um

Puc. 5.12. Ilpouecc uzmepenus

[lo okoHUYaHMM uU3MepeHHs NpuOOp TMepeiieT B PEKUM MPOCMOTpa H3MEPEHHOM
pedieKTorpaMMbl C TEM pa3pelieHHeM U MOJIOKEHHEM KYpCOpPOB, MPU KOTOPBIX MPOUCXOAUIT
3aIlyCK U3MEPEHUI.

[IpepBath mporecc U3MEPEHHS MOKHO HOBBIM JIOJITUM Ha)XKaTHUEM KHOIKHU @ [Tocne
MpephIBaHUsI, IPUOOP OTOOPA3UT TO, YTO yCIIET U3MEPUTh.

SM OTDR |N920 |EE 16:55 |[==)
Tpacca Cobuitna WHdopmauyua
i BOMHbI
"""""""""""""""""" Macwrab

: ‘ Coxpa-
s 2.5 Kkn | il | il HWUTb
A:1348.62m ||B-Al:4190.37 m Haknon: 0.189 aB/km
B:5538.99m |Notepu: 0.798 b

Puc. 5.13. IIpocmMoTp pe3yabTaTOB U3MEPEHUS

5.7. IlIpocmoTp peduieKTOrpaMmmel

B pexxume mpocmotpa pediiekTorpaMmbl Ha dKpaHe mprbopa 0TOOpakaroTCs TPU BKIIATIKH.
Ha Bkmagke «Tpacca» oToOpaxkarorcs peduieKTorpaMMa, Kypcopbl U MHPOPMAIMOHHAS CTPOKa B
HkHed dactu okHa (Puc.5.13). Ha rpaduke mo ocu alcrucc oToOpakaeTcs: pacCTOSHHE OT
Hayvaja JUHUM JI0 KYPCOPOB, a 10 OCU OPJMHAT - 3aTyXaHHUEe OTHOCUTENIBHO BEPIIMHBI HAYaIHHOTO
30HJIUPYIOIIEr0 UMITYJIbca. B HHPOPMAIIMOHHOM CTPOKE COOTBETCTBYIONIUMH IIBETaMH (KPaCHBIM H
CHUHHUM) TOKa3aHbl PACCTOSIHUSI 10 KypCOpOB. B cepenmHe CTPOKHM TMOKa3aHO PacCTOSHUE MEXIY
KypcopaMH U 3aTyXaHHMe Ha ydacTke Mexay HuMu. CrpaBa Moka3aH HAKIOH Ha Yy4acTKE MEXKIY
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Kypcopamu. Ecnu B obmactu otoOpaxkeHus: pedieKTorpaMMbl MOKa3aHbl Pe3ysIbTaThl U3MEpPEHUs,
BBINOJIHEHHBIE HA HECKOJIBKMX JIMHAX BOJIH, TO NMOKa3aHHUs B MH(POPMALIMOHHOM CTPOKE OTHOCSTCA
K aKTUBHOU pediiekTorpaMMe, 3HaU€HUE JUIMHBI BOJHBI KOTOPOH OTOOpa)kaeTcsi B IPaBOM BEPXHEM
yrity obsacTu rpaduka sipye, YeM OCTallbHble 3HAUEHUs JJIUHBI BOJHBI. [lepekioueHne akTUBHOM
pedieKTorpaMMbl MPOU3BOAUTCS TIOCTIEOBATENBHBIM HajKaTueM KHOMKHU «F1».

[lepememienne rpaduka Mo ropu30HTAIN MPOU3BOIUTCA IIyTEM IMEPEMELICHUS KyPCOpPOB.
Onun Kypcop akThBeH (OH oToOpaxaetcst sipue). Ero moioxkeHue MOXXHO M3MEHSTH C ITOMOIIBIO
TOPU30HTAIBHBIX CTpenoK. CMEHa akKTHBHOTO Kypcopa IIPOU3BOJUTCS HAKATHEM KHOTIKM «BBo.

[lepemenienue rpaduka akTUBHON peduIeKTOrpaMMBbl MO BEPTUKAIA BO3MOXKHO C ITOMOIIBIO
KHOIIOK CTpesiok «Beepx» u «BHu3».

MacmrabupoBanue n3o0paxeHus rpaduka Tpacchl BBHITIOIHIECTCS CICTYIONTIM 00pa3oM:
Y CcTaHOBHB aKTUBHBINM Kypcop Ha HYKHOE MeCTO rpaduka, Hy)KHO JUIUTEIIHO HAXXaTh KHOMIKY «F2»

SM OTDR |N920 |EE 16:55
Tpacca CobbiTua Wuchopmaumn
| f ' ) f , Onuna
BOIHbI
"""""""""""""""""""" MacwTab
| o Coxpa-
-~ 1000 w 2000 wm 3000 m 4000 w 5000 w i | HUTE
A: 134862 m ||B-A|: 4190.37 m Haknon: 0.189 aB/km
B: 553899 m |Motepu: 0.798 nb

Puc. 5.14. Hactpoiika macmtaba oToOpaskeHus peieKTorpaMMBl.

710 TIOSIBJICHUS B TIPABOM YacTu BepxXHEW CTpoku okHa coobmenust «Hactp. Macmraby. ITocie sToro
HOJIb3YACh TOPU3OHTAIBHBIMA M BEPTHKAJIBHBIMU CTPEJIKaMHM MOXHO YCTAaHOBUTH Tpedyemoe
yBEeIUYEHUE M300pakK€HUsS 10 TOPU3OHTAIN M IO BEPTUKAIM COOTBETCTBEHHO. UTOOBI BBINTH U3
peXuMa HACTPOWKM MaciiTtaba, HY)XHO KOpPOTKOo Haxath «F2». B mampHelimeM KOpPOTKHM
HakaTheM «F2» MOXHO OyJeT mepekiodarh oToOpakeHue rpaduka U3 pexunma 0030pa B PexUM
yBeIMYCHUST M 00paTtHO. Takum oOpa3oMm, 4TOOBI PAcCMOTPETh MOJPOOHEE WHTEPECYIOIIHMA Bac
y4acToK rpaduka, MOXXHO B peXHME 0030pa yCTAaHOBUTh HAa HEro aKTUBHBIA Kypcop, a 3aTeMm
KOPOTKHMM Ha)kaThueM Ha «F2» yBennuuTh U300pakeHue ydacTKa B 00JIaCTH Kypcopa.

sM OTDR |N9z20 |B3 16:56
Tpacca Cobbitua Uncopmaums
W ; f Onuna
' M . | BONMHBI
PR | (S S S S

"""""""""""""""""" MacwTtab

_ i : : : _ : || Coxpa-
0w e 1100 wm 1200 m 1300 m 1400 m 1500 u 1600 m 1700 HUTH
A:134862m ||B-A|: 4190.37 m Haknon: 0.189 oB/km
B:5538.99m |Motepu: 0.798 nb

Puc. 5.15. Otobpakenue yuactka pedieKToOrpaMMBbl B PEKUME YBEITUUEHUS
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Nudopmanus, otoOpakaemas Bo Bkiagke «CoObITHs» onucaHa B 11.5.9.

Bo Bruaake «MHpopmarusy oroOpaxkaroTcs HapaMeTpbl, NPH KOTOPBIX MPOU3BOJIMINCH
U3MepeHus 1 uMs Qaiina, B KOTOPOM COXPAHEHBI UX PE3YNbTATHI.

OTDR [N9gs |HE  |13:42 |2

Tpacca | CobbiTua Mndopmauusn

HAnuHa BonHbI 1310 Hm Onuxa
BOJTHBI

Wupekc 1.4676

OGpaTtHoe pacceAHne -17 nb

AwnanasoH namepeHuu 2.5 KM

Mmnynbe 20 He

Bpemsa ycpegHeHusa Oc

Wmsa dpaiina OTDR/proj11/0001/asd894 209 ST_1310.sor Coxpa-

HUTb

Puc. 5.16. OtobpakeHue napaMmeTpoB U3MEPEHUS

5.8.3mepeHue napameTpoB JMHUMT

[TpuGop mo3BOMNSET U3MEPSATH MOTOHHOE 3aTyXaHUE W TOTEPH B HEOAHOPOAHOCTSIX JIMHUH, a
TaKXKe PACCTOSHUS MEXIy COOBITUSIMH C IOMOIIBIO JABYX KypcopoB. Ilonp3ysice cpenctBamu
MaclmTabMpOBaHUS MOXHO TIOBBICUTH TOYHOCTh YCTAaHOBKM KYpPCOPOB JUIS OIIGHKH YPOBHS
BHOCHMBIX COOBITHEM MOTEPh MM PACCTOSTHUA 10 COOBITHS (CM. puc.5.17).

SM OTDR |N920 |EE 16:58

Tpacca Co6bitua Undgop
f ; : il Bt Z I [nuna
BOMHbI
"""""""""""""""""" O63op
. . u : . Coxpa-
. 900 w 1000 wm 1100 m 1200 w 1300 w 1400 m HUTL
A:1046.11m ||B-A|:37.31m Haknon: 112.918 nb/km
|B:1083.43 m |[[MoTepu: 0.900 o6

Puc. 5.17. Onenka 3aTyxaHusl HA KOHHEKTOPE € TIOMOIIIBIO JIBYX KYpCOPOB

B HmwxkHe#l yactu aucruies Ha Bkiaake «Tpaccay 0ToOpakaloTCsl paccTOSHUS OT Havala
JUHUM 10 KypcopoB A u B, paccTosiHue MeX1y KypcopaMH U YpOBEHb NOTEPh HAa YUaCTKE MEXKIY
KypCcOpaMH, HaKJIOH (IIOTOHHOE 3aTyXaHHUE) Ha y4acTKe MeX1y KypcopaMu. [l OLIEHKH IOTOHHOTO
3aTyXaHusi ONTUYECKOTO BOJIOKHA CJIEIYeT BbIOMpATh MOJOTMH y4acTOK Oe3 HEOJAHOPOIHOCTEH
(manpumep cM. puc. 5.14). CneayeT ydyuThIBaTh, YTO MOTPEUTHOCTH OLIEHKU MOTOHHOTO 3aTyXaHMs
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MCTOJAOM JABYX KYpPCOPOB Ha Yy4YaCTKaxX JIMHHW MCHCC 1 KM MOET OBITh BBICOKOH H3-3a
HEAOCTATOYHOI'O YCPCAHCHUA MYMOBOﬁ COCTaBJISIONICH N3MCPCHHBIX JaHHBIX.

5.9. ABTOMAaTHYECKHUH MOUCK COOLITHM

Ecnmu mnpu ycraHoBKe mapaMeTpoB H3MepeHHs BO BkIaake «CoOBITUS» YCTaHOBUTH:
«CobpiTuss - Bk (em. 1.5.3, puc. 5.5), To npubop M0 OKOHYAHUU IIUKJIa U3MEPEHUS BBITOIHUT
HOUCK cOObITHH. CUCOK COOBITHH M MX MapaMeTpbl 0TOOpa)karoTcsl BO BKIagke « COOBITHS» OKHA
«M3mepenue» (cum. puc. 5.18).

SM OTDR |N25 |

Tpacca Cobbitua UHdopmaunsa
e = ——— ‘1 . Onuxa
_____ . BOMHBI
MecTo,m | Motepw, nB  OtpaxeHue, A6
0.0 | 0.00 | -57.05
3704.6 0.18 Coxpa-
5895.2 HUTL
4 | L | 59250 | 0.67 |
Line len.: 7407.0 m |Full loss: 5.24 nb

Puc. 5.18. OToOpaxxeHne pe3yIbTaTOB aBTOMAaTHIECKOTO MTOMCKA COOBITHH.

B HmxHell yacTu okHa oroOpaxaercs Tabnuua coObITH. Kaxaomy coObITHIO OTBeneHa
CTpOKa, B KOTOPOH yKa3aHbl: HOMEp COOBITHS;, THII COOBITHA (B BHJIE YCJIOBHOTO 3HAYKa);
paccTossHUE [0 COOBITHS; BHOCHMBIE MOTEPH; KOIPPHUUMEHT OTparkeHHs (s OTpaskaroIIuxX
coObITHIT). B HUXKHEN CTpOKe 0TOOpa)XKaroTCsl AJTMHA JIMHUHU U O0IIHE MOTEPH.

Knonkoit «/lnnna Bonsbs (F1) nepexmtouatoTcst pe3yabTaThl MOMCKa I TPACC, U3MEPEHHBIX
Ha pasHblX anuHax BoiH. KHomkoil «Coxpanutb» (F3) MOXHO HauaTh Ipolecc COXpaHEHHUs
pe3y/nbTaTOB U3MEPEHNUSI BO BHYTPEHHEH WM BHEIIHEW MaMSITH.

Br16op cTpoku COOBITHSI TPOM3BOJUTCS KHONKAMH BEPTHUKAIBHBIX CTpesoK. Ilpu sTom
KypCopbl Ha rpaduKe TPacChl 3aHUMAIOT MOJIOKEHHUE, COOTBETCTBYIOIEE BEIOPAHHOMY COOBITHIO.

SM OTDR [N25 |H3 12:24 |22

Tpacca Cobbitua Mndopmauua
= : : ____ | : OnuHa
e BOMHLI
"""""""""""" MacwTta®
Coxpa-
o i HUTb
A:5895.20m ||B-A]:15.95 m Haknon: 77.085 nB/km
B:5911.16 m |MoTtepu: 0.400 B

Puc. 5.19. Ilonoxxenue BbIOpaHHOTO COOBITUS Ha BKJIaake « Tpaccay

28



[TogpoGHee pas3risieTs BEIOpaHHOE COOBITHE Ha TpaduKe TPACCHl MOXKHO Ha)KaB KHOTIKY
«BBogy. IIpu aTom npubop nepekoynTes Ha BKIaAKy « Tpaccay, a Kypcopbl Mo-TpeskHeMy OyayT
yKa3bIBaTh Ha BEIOpaHHOE cOOBITHE. [lasiee MOKHO BOCIIONB30BaThCs (QYHKIMEH MacITabupoOBaHUs

(cm. puc. 5.19 u 5.20).

SM OTDR |N25 |EE 12:25

Tpacca COﬁbITHH:HHCbOpmauHH
Z Onuna
___________________________________ BOMHbI
O63op
Coxpa-
gk R o o o WML e o S HREN L HUTB
A:5895.20m ||B-A|:15.95m Haknon: 77.085 gB/km
|B:5911.16 m [[Motepu: 0.400 a6

Puc. 5.20. M300pakeHue BbIOpaHHOTO COOBITHS B MaciTabe

5.10.Coxpanenue peduiekrorpaMmsl

[Tpubop no3Bossier coxpansaTh Oosiee 1000 peduiekTorpaMM BO BHYTPEHHEH MaMATH WM Ha
BHemHeM USB-Hakonmrene. Ecinu B okHe «Y cTaHOBKA IMapaMeTpoB uaMepenus» (1.5.2, puc.5.2) He
OBUTO BKITFOYEHO «ABTOCOXpaHEHHE», TO ISl COXpAaHEHHs PEeQIIEKTOrPaMMbl HAKMHUTE KHOIKY
«F3». Ha nucriee mosiBUTCS OKHO, B KOTOPOM MOXHO BBIOpATh AMCK U KaTajior Ais 3anucu (aiina,
BBeCcTH TipedHukc nMenn ¢aiisa, HOMEP BOJIOKHA, CTPOKY KOMMEHTapHs, 0003HAUYCHHsI Hadayia U
KOHI]a JIMHUM, THUII Tpacchl W uMsa omeparopa (puc.5.21 u 5.22). HaumenoBanue (haiina
dbopmupyeTcsi aBToMaruyecku u3 npeddukca umeHu (aiina, TMa Tpacchl, HOMEpa BOJOKHA, U
JUTMHBI BOJHBI M3MEpeHHs. YacTh 3THUX MapaMeTpOB MOXKET OBbITh OTPEIAKTHPOBAHA C MOMOIIBIO
9KpaHHOM KiaBuatypel (cMm. m.5.11), apyras yacTh, Hampumep AJIMHA BOJHBI 3a/aeTcsl IMpH
YCTaHOBKE MapaMeTPOB H3MEPEHUSI.

SM OTDR |N927 |EE  |18:16 |
dain: korpus_003 ST _xxxx.sor
Ouck 0: OTDR{
Manka obbekTa qurd_002
Manka kabensa abc
WmA onepatopa v_001 .
BonokHo red Haitty
Ne 003 VIAeTo + SR
Hauyano nuunn (A) tds
Koneu nuHum (B) rbhg
Tun Tpacchbl CraHgapTHbIN Coxpa-
KommenTapwmi test to test HUTB

Puc. 5.21. OxHo coxpaHeHHs pedIeKTOrpaMMBbl

s coxpaneHus: pedaekTorpaMMbl HaxMmuTe «F3», A5 OTKa3a OT COXpaHEHUS — KHOTMKY
«Hazan». Ilocne coxpaHeHuss wnM OTKaza IpuOOp BEpPHETCS B OKHO INPOCMOTpPa PE3yJIbTaTOB
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n3Mmepenus. Peduiektorpamma coxpansiercss B mamsata B ¢gopmare Bellcore/Telcordia. Ilyte k
COXpaHeHHOMY (ailiry u ero ums orodpaxaercs Bo Bkiaake «udopmanus» (em. 1.5.7, puc.5.16.).

Ecnu «ABTOCOXpaHEHHE» BKJIIOUYEHO TO HPUOOP aBTOMATUYECKM COXPAaHUT H3MEPEHHYIO
peduextorpammy B (¢aill ¢ BEIOpaHHBIMH paHee MapamMeTpaMu coXpaHeHHs. Pexomenayercs mpu
BKJIIOYEHUHN «ABTOCOXpAHEHUS» yCTaHaBIMBaTh BO BKiIajke «Kalenb-uH(PO» pexuM MHKpPEMEHTa
HOMEpa BOJIOKHA.

Jlis mpocMOTpa COXpaHEHHBIX pedIeKTOrpaMM HYXKHO HCIIOJIb30BaTh PEKUM MEHekepa
¢aitioB. Bxoa B 3TOT pe’kUM BO3MOXKEH B OKHE ['TaBHOTO MEHIO 1o HaxkaTHio KHOMKHU «F3» (cM.
n.4.4, puc.4.4). Onucanue pexuMa MeHepkepa (aitioB npuseneHo B 1. 7 «PaboTa ¢ maMsaThion.

5.11. PegakTupoBanue CUMBOJIbLHONU HH(POPMALINH € IOMOLIBIO
IKPAHHOU KJIABHATYPbI

[Tepen 3ammchio pedIeKTOrpaMMbI WIIM PE3yIbTaTOB M3MEPEHUsS TecTepa B MaMsTh MpUoopa
MOSIBJISIETCSL OKHO, B KOTOPOM OTOOpakaercss umsl (haiiina, MyTh W JOMOJHUTENbHAS UHPOpMAIHS,
KoTopas Oymer 3amucaHa B (ain. DTW JaHHBIE MOXXHO BBECTH WM OTPEIAKTHPOBATH
HETIOCPEACTBEHHO TepeNl 3anuchlio (aiima. [y 3Toro ciemyer BRIOpaTh COOTBETCTBYIOMIYIO CTPOKY
C TIOMOINBI0 BEPTHKAIBHBIX CTPEJIOK KIaBUATYpbl W HaxaTh KHONKy «BBom». Ha mucree
0TOOpa3uTCs dKpaHHAS KIaBHATypa ¢ TEKYIIUM 3HAYCHHUEM PeIaKTHPyeMOH WH(GOpMAIUU B IOJIC
BBOJIa (CM. puc.5.22).

OTDR |N962 |

®aun: f001_005_ ST _xxxx.sor
&
2123
H EE HSH HBH £ H
L X
Tun Tpacchl CraHaapTHbIN «
KommeHTapui test MM\SM

Puc. 5.22 DkpannHas kinaBuarypa npu peJakTHPOBAaHUM UMEHU OIlepaTopa

HyxHbIi1 cuMBON BbIOHMpaeTcss KHOMKAMH CTPEIOK, a 3aTeM BBOJUTCS Ha)KaTHEM KHOIKU
«BBom». VYpanmenue mocieqHEr0 BBEIEHHOTO CHUMBOJIA TMPOM3BOAUTCS Ha)kaTUeM KHOmku F2
(«Backspace»). 3aBepiieHue omepanuu  BBoJAa  (pEeNaKIUpOBaHUs) C  TOATBEPKICHHEM
BBITIOJTHEHHBIX M3MEHEHUN MpoucxoauT mocie Haxatus F3 («Enter»). OTka3z oT caelaHHBIX
W3MEHEHUH — Mo HaxxaTuio KHOMKH «Hazam.

B mpuGopax ¢ AeHCTBYIOIIMM CEHCOPHBIM 3KpaHOM BCE€ OMNEpalH 0 PEAAKTHPOBAHUIO
BBITOJIHSAIOTCS HAKaTUEM Ha COOTBETCTBYIOIIMM CHMBOJI SKPAaHHOW KIIaBUATYPBHI.
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[Ipu BBOzmEe wuHpOpPMaALUU, KOTOpasl UCIONb3yeTcs Uisi (OPMUPOBAHUS UMEHH (dailia wiu
KaTaJjiora B Ipoliecce 3anucu ¢aiaoB ¢ pe3yabTaTaMi U3MEPEHUs, YaCTb CUMBOJIOB HCIIOJIb30BaTh
3ampeneHo. OTH CUMBOJIBI 0TOOPAXKAIOTCSI HA SKPAaHHOU KJIaBUATYpe KPACHBIM IIBETOM.

5.12. YcTaHOBKA mapaMeTPOB U BBINOJIHEHHE U3MEPEHUI B pexKuMe
«ABTO».

B pexume pedrextomerpa «ABTO» IO0JIb30BATENb yCTAHABIMBACT JJIMHY BOJIHBI U BpeMs
YCpEIOHEHMsI, OCTajbHbIE NIapaMeTpbl NpuOOp BbHIOMpaeT aBTOMAaTU4ecKH. JlaHHBINA pexum
PEKOMEHyeTCsl MCIIOJIb30BaTh HEOIBITHBIM II0Jb30BATEISAM, a TaKXKE B ClIy4ae HEJIOCTaTOYHOU
MHPOPMALIMU O TapamMeTpax TECTUPYEeMOH JTMHHU. B OCTambHOM mporecc M3MEpPEHHs B PEKUME

«ABTO» aHAJIOTUYEH IIPOLIECCY U3MEPEHUS B PEKUME « IKCIEPT», ONUCAHHOMY BBILIE.
SM OTDR |N9%63 |EE 16:15

WamepeHue COGbITHH% Bonoxﬂoﬁ Kabenb-undpo
Pexxum | ABTO
[OnuHa BonHbl 1550
OuanasoH namepeHmii ABTO
Wmnynbe ABTO
Bpema ycpeaHeHun 5c¢
ABTOCOXpaHeHue Beikn
TecT nogknoYyeHuA Bkn
PunbTp ABTO

Puc. 5.23 YcranoBka napameTpoB U3MEPEHUS B PEKUME
«ABTO»

5.13. ¥YcraHoBka mapaMeTpoOB U BbINOJIHEHHE H3MEPEHUH B
pe:xume «O030p».

B pexume «O030p» MpOU3BOIUTCS HENPEPHIBHOE CKAaHUPOBAHUE TPACCHI C MEPHOIUUECKUM
BBIBOJIOM pe3yjbTaTa Ha JUCIUIEH. JlpyrumMu cjloBaMHM 3TOT PEXHUM MOXKET ObITh Ha3BaH
«3mepeHne B peabHOM BpEMEH.

B nanHOoM pexume oOecrieurBaeTcsl OINEPaTHUBHOCTh IOJIyYEHHUs pe3ysbrara Osaronapst
HeOonbimoMy (He Oonee 1 cekyHIbpl) BpeMeHH HakorieHus. [Ipu 3ToM kadecTBO pe3ynbTaTa He
OUY€Hb BBICOKOE.

Pexxum yno0eH npu moucke HEUCIPABHOCTEH M KOHTPOJIE MpoIiecca CBApKU BOJIOKOH, a TaKxkKe
JUTSL KOHTPOJIS KayecTBa MOAKIIOUEHHUs Mprudopa K JMHUM MPU MOJIKIIOYEHUH Ha BXOJ MpuOopa He
OKOHIIOBaHHOT'O BOJIOKHA C TIOMOIIBIO CTIIEIIMATIBLHOTO aJanTepa.

B pexume «O0630p» u3MepeHue BBINOIHIETCS Ha OJHOM JuIMHE BoaHbI. [lepen Havamom
U3MEpPEHUs I0JIb30BaTellb BbIOMpPAET [JIMHY BOJHBI, IUAlNa30oH HM3MEPEHUH U IJIUTEIbHOCTb
umnyibca. DyHKIusA «ABTOCOXPAaHEHHUE» B 3TOM PEXHUME BCETIa BBIKIIOYEHA.

3amycKk W3MEpPEHUs NPOU3BOAUTCS IO HAXKATUIO KHONKHM «S». Ilepen Hawasom n3MepeHUs
NPOM3BOJUTCS MPOBEpPKA KayecTBa TMOAKIIOYEHHs MPUOOpa K JIMHUM (110 YPOBHIO OTPAXKEHUS OT
BXOJHOTO ONTHYECKOTO pa3beMa) M HAJIWYMs CUTHANAa B JIMHUM (omMcaHo B 1.5.6). 3aTeM Ha
JHCIIIee JOJDKEH MOSIBUTHCS TpaduK pedieKTorpaMMbl, OOHOBIISIEMBIH ¢ TEPUOIOM B | CeKyHTy.
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SM OTDR |N1032 |3 20:25

WUsmepenune CobbiTua Bonoko Kabenb-nxdo
Pexxum Obaop
AnuHa BONHbLI 1310
AvanasoH uamepeHui 30 km
WUmnynbc 100 He
Bpema ycpegHeHus 1¢
ABTOCOXpaHeHue Bhikn
TecT noagKnOYeHNA Boixkn
dunbTp AsTO

Puc. 5.24. YcraHoBka napaMeTpoB U3MEPEHNUS B PEKUME
«O630p»

OTDR | N963

Namepenue

HAameputh
"

Peﬁxnm:OGaop COXpPaHuTh

Puc.5.25. Usmepenue B pexume «O0630p»

OCTaHOBUTh W3MEPEHUS B 3TOM PEXKUME MOXKHO JJIUTEIBHO (JIOJbLIE 2 CEKyHJA) Ha)KaB
KHONKY «S». Ilpu 3TOM mocie ocTraHOBa Ha JUCIJIEE OCTAHETCS MOCIETHSS H3MEpeHHas
peduiekTorpaMmMa, ¢ KOTOpOl MOXHO paboTaTh Tak K€ Kak ¢ pedieKTorpamMmoil, U3MEpeHHOH B
pexxumax «ABTO» wiu «OkcnepT». Ee MOXXHO mpoaHaln3MpOBaTh, YCTAHOBUB IPEIBAPUTEIBHO
napaMeTpbl OUCKa COOBITHI, U COXPAHUTH B (haiijie ¢ pacIIuPEeHUEM «*.SOr».

Heo6xonnmMo MOMHUTB, YTO KauecTBO pedekTorpamMmbl, U3MepeHHOH B pexume «O030p»
HEBBICOKOE M3-3a MaJIOr0 BPEMEHH YCPEIHEHMUS.

OnHako B 3TOM peXUME NPEAyCMOTPEHa BO3MOXKHOCTh BBINOJIHEHHMSI M3MEpeHHi ¢ Oosee
BBICOKMM KaueCTBOM, C MOMOILBI0 (YHKIMOHAIbHON KHONKU «F3» («M3MepUTh U COXPaHUTH).
JnutensHoe (Oonee 2 ceKyH[) HaXKaTHe 3TON KHOIKH BBI3BIBAET CTApT U3MEPEHUIl C mapaMeTpamu,
IpeBapUTEIbHO YCTAHOBJIEHHBIMU B pexume «Okcnept». Ilo OKOHUaHMM LUKIa W3MEpeHHH
npuboOp COXpaHUT H3MEpeHHble pediexTorpammbl (IMyTh W HUMs  (Qailla  onpeaenstoTcs
YCTAaHOBKAaMM, BBINIOJHEHHBIMH paHee), 3aTeM MpOJODKUT u3MepeHue B pexxume «O030p». B
[Tpunoxennu 1 K HacTosIIeMy pPYKOBOACTBY IOAPOOHO ONHMCAHO WCIONb30BAaHUE JaHHOM
BO3MOXHOCTH IIPH MOJIHOW MpoBepke OapabaHa MHOTO-BOJIOKOHHOTO Kabelsl epes] ero yKJIaaKou B

TPYHT.
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6. PEXXUM TECTEPA

6.1.0nucanue pesxxuma

PexxuM Tectepa BHIOMpaeTCsl B OKHE INIABHOTO MEHIO. BHeIIHMI BUJ OKHA pexuMa Mokas3aH
Ha pucyHke 6.1. OxHo umeer e Bkianku «M3mepurens» u «Mcrtounuky. [lepexntouenne Mexay
BKJIQJIKAMU [0 HaXaTuio KHONKM «Tab». B akTHBHON BKJIajKe omepaTop MOXKET H3MEHSTb
IapamMeTpsl COOTBETCTBYIOLIEH 4YacTH TecTepa, Haupumep, usmepurensd. B apyroil 4actu oOkHa

0T06pa>KaeTc51 TEKYILlee COCTOSIHUE PYroM YacTu TeCTepa (MCTOYHUKA).
SM PM |N963 | |18:02 | B2

Uameputens UcToOUHUK
Pexxum namepurtens AnuHbl BONH .
Knaccunuyeckui o | MCTOYHUMKa ana CW* (Y
04 131041550
6 0 00 1550 Hm
- - aBm -0.33 abm . 1310 um OFf
-0.40 pBwm abm
ab
B 1550 nm Off BT
-1.25 nbm
B 1490 um Off
-0.33 nbm Coxpa-
HUTh
B 1625 um Off
Het Koga anuHkl BonHbl 0.00 abm

Puc.6.1. OxnHo pexuma Tectepa.
Knonku F1, F2, F3 umetor crneaytomue GyHKIMOHATIBHBIC HA3HAYCHUS:

F1 — «/lnuna BosHbl m3Mmeputens» .Haxarne KHONKM NPUBOAMUT K IOCIEIOBATEIBHOMY
MEPEKIIIOUCHUIO 3HAYCHHUS JUTUHBI BOJHBI U3MEPHUTENST MOIITHOCTH W3 Psi/ia ITMH BOJIH KAJTHOPOBKH:
850, 1300, 1310, 1490, 1550, 1625.

F2 — «abm / n1b / By,

- Koporkoe HaxaTHe NEpEKIIOYaeT IOCIEJOBATENBHO E€AMHUIBI, B KOTOPBIX OTOOpa)kaeTcs
U3MEPEHHOE 3HAueHHE MOUIHOCTH CHTHajlla Ha BXxonxe m3mepurens. OtoOpaxenue B abm u Bt
UCTONB3YeTCs NpU  M3MEPEHUH AaOCOJIIOTHOTO YPOBHS MOIIHOCTH OINTHYECKOrO0 CHTHAaJIa.
OtoOpacxkenue B ab — npu u3MepeHUU MOTeph (3aTyXaHus), MOKA3aHUS paBHBI PAa3HOCTH
U3MEPEHHOI'0 U OIIOPHOT'0 YPOBHEH MOIIHOCTH, TO3TOMY MOTEPU OTOOPAKAIOTCS CO 3HAKOM «-».

- JnurenbHoe Haxatue (> 2 CEeKyHJA) MPUBOIUT K 3alIOMHUHAHUIO YPOBHS BXOJHOTO CHUTHajla B
KayecTBE OMOPHOTO (ITAJIOHHOTO) M K MEPEXOAY H3MEpHUTENs B PEKUM HHAUKAIMH Pa3HOCTU
BXOJHOTO M OINOPHOTO CHUTHAJOB. /[l Kaxaoro 3HAaYeHUs [UIMHBI BOJHBI KaJIWOPOBKH
3alIOMHHAETCs CBOE 3HAYEHHE OTIOPHOTO (3TaJJOHHOTO) YPOBHS MOIIIHOCTH

F3 — «Coxpanutb». Haxarue mpUBOIUT K MOSIBICHHUIO OKHAa YCTAaHOBKHM I1apaMETPOB
coxpaHsiemMoro ¢aiisa u BeIOOpa MyTH JJIs €ro COXpaHEHHs.
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6.2.Pabora ¢ usmepureseM MOIIHOCTH

HSMCpI/ITCJ‘IB MOIIITHOCTHU HUMEECT TpI/I pe>KI/IMaZ <<KJ‘I£1.CCI/I‘1€CKI/IFI», «ABTO BOJIHa», <<HOJ'IHLII71
ABTO». BB160D pesknma npousBoautcs B ctpoke «Pexum uzmepurens» (Puc.6.2)
PM_[N963 |BE  |18:03 |52

SM

.HSMGPHTenb Hc‘ronuk'
Pexum namepurens AnwuHbl BONH o
Knaccuueckuin ncTouHuka ana CW* s
ABTO BOMHa 1310+1550
Monubin ABTO
B 1310 um Off
-0.40 pEm nbm
¥il=3
B 1550 um Off BT
-1.25 nBm
B 1490 um Off
-0.33 nbm Coxpa-
B 1625 um Off HTe
Het Koga gnuHbl BONHLI 0.00 oBbm

Puc. 6.2. Bo16op pexxuma u3MepuTest MOIITHOCTH.

B «Knaccudeckom» pexxuMe U3MEPSIETCs CPEIHSS MOIIHOCTh HEIIPEPHIBHOIO ¥ UMITYJIBCHO-
MOJIyJINPOBAHHOTO ONTHYECKOTO M3ITY4YeHHS Ha Bxojne mpubopa (Bxon PM). Ha mucruiee mpubopa
0TOOpaxaeTcs U3MEPEHHOE 3HAUCHUE CPEHEH MOIIHOCTH B IMHEHHBIX (MBT, MKBT, HBT, nBT)
norapudmmdeckux (n1bm) enuHumax, 100 oTHOmEHHE (Pa3HOCTh B Ab) M3MEPEHHOTO 3HAYEHUS K
OINIOPHOMY 3HAUYEHHIO, YCTAaHOBJIEHHOMY paHee. OTHOIIEHHE U3MEPEHHOTO U ONOPHOIO0 3HAYEHUN
oToOpakaercst B jorapupmuuecknx enununax (nb). Ilocmennuii cmoco® OTOOPaKEHUS MOMKET
OBITh MCIIOJIB30BaH ISl ONIPEIEICHNS 3aTyXaHUs (II0T€Ph) ONTOBOJIOKOHHOM JIMHUM.

Bun nucnines usmepurens MOIHOCTH B «KitaccuueckoM» pexuMe MpeICTaBieH Ha puc.6.3.

Mameputens WcToununk
Pexxum uameputens AnuHel BonH ~
Knaccuuyecknii os | MCTOUHMKa Ana CW* &
69%
1550 Hm 1310+1550
'1 .90n5m -0.33 nbm B 1310 um Off
-0.40 nBm nbm
obB
1550 nm CW Br
-1.90 pBm
B 1490 um Off
-0.33 pBm Coxpa-
B 1625 um Off e
Het Koga anuHel BOnHb! 0.00 pBbm

Puc. 6.3. [loka3anus uzmepuresns MOIHOCTU B «Kitaccuueckom» pexxume

B «Knacecmueckom» pexxume MHGOpManus O JJHHE BOJHBI H3MEPSEMOr0 H3IY4YEHUs
yCTaHaBJIMBAETCs ONIEPATOPOM M3 psifia JUIMH BoJH Kanubposku (850, 1300, 1310, 1490, 1550, 1625
HM) MOCJIeZIOBaTeNIbHBIM HaxaTueM KHONkH «F1». Mi3MeHeHne 3HaueHus AIMHbI BOJIHBI C IIarom I
HM IIPOU3BOJUTCS KHONKAaMHU TOPU3OHTAJIbHBIX CTPEJIOK. YCTAHOBJIEHHOE OINEPaTOPOM 3HAUEHHUE
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JJIMHBI BOJIHBI HMCIIOJB3YCTCA IJIs pacd€Ta YPOBHSA HU3MEPACMOI'O CHUIrHaja. HpI/I 9TOM B HIDKHEH
JIEBOM CTPOKEC NUCILICA 0T06pa>1<aeT051 COO6I_I_ICHI/ICZ «Hert KO)Ia JJIMHBI BOJIHBD).

Br100p enHNI 0TOOpaXkKeHUs pe3yabTAaTa U3MEPEHUs TPOU3BOJUTCS MOCIIEI0BATEIbHBIM
HaxxatueM KHomkHu «F2». Koporkoe Haxatne «F2» mepexirodaeT MociieoBaTeIbHO €IUHULBI, B
KOTOPBIX OTOOpakaeTcs H3MEpPEHHOE 3HAueHHWE MOIIHOCTA CHUTHAlla Ha BXOJE H3MEpHUTEs.
Otobpaxkenue B abm u BT wucmonedyercs mHpu HM3MEpPEHHUH aOCOJIIOTHOTO YPOBHS MOITHOCTH
onrtudeckoro curHana. OroOpaxkeHue B 1b — IpHU U3MEPEHHM NOTEph (3aTyXaHMA); MOKa3aHUs
paBHBl pasHocTH (B 1b) HM3MEpPEHHOrO M ONOPHOIO YPOBHEM MOIIHOCTH, IO3TOMY IOTEPU
oToOpaXkaroTcst co 3HaKOM «-». (Eciu nmokaszanust mpubopa yCTaHOBHIIMCH MOCIE NMEPEKIIOYSHUH , a
NOTEPH OTOOPaXKalOTCS CO 3HAKOM IUIIOC, 3TO 3HAYUT, YTO OINOPHOE 3HAUYECHHE, 3alUCAaHHOE B
naMsITH M3MEpPUTENs] MOIIHOCTH JUIsl BHIOPAHHOW JJIMHBI BOJIHBI, HE COOTBETCTBYET pPEaIbHOMY
YPOBHIO CUTHajla Ha BXOJI€ TECTUPYEMOMU JINHUM).

YcraHoBKka ONOpPHOro (3TAJIOHHOI0) YPOBHS BBINOJHSETCS JJIUTENBHBIM (> 2 CEKyH])
Ha)KaTHeM KHOMKHU «F2.

WNameputens McTounuk
Pexxum uasmeputens AnwnHbl BONH ~
Knaccuueckuni o, | MCTOYHMKa ana CW* &
199% 1310+1550
0 0 0 1550 Hm
=JVUnE  -202nBm| B 1310 um OFf
-0.40 nBm nBm
ab
1550 um CW BT
B 1490 um Off
-0.33 nbm Coxpa-
HUTb
B 1625 um Off
Her Koaa nnuHbl BONHbI 0.00 pbEm

Puc.6.4. YcraHoBKa 3TaJJOHHOTO YPOBHSI U3MEPUTEIIS MOIIIHOCTH

[Ipu 3TOM H3MEpPEHHOE 3HAYEHNE MOIIIHOCTH CUTHaa Ha BxoAe PM 3amoMuHaeTcs B KauecTBe
STAIOHHOTO (0TOOpakaeTcs MOJA TEKYIIMM 3HAYCHHEM [UIHHBI BOJIHBI), PEXKUM OTOOPaKEHUS
MIEPEKII0YAETCA B «Ab», OKa3aHUs U3MEPUTEII CTaHOBATCS paBHBIMU «(0.00 nb».

HJISI KaXX10T0 3HAUYCHHUA NJIMHBI BOJIHBI KaJII/I6pOBKI/I 3alIOMUHACTCA CBOC 3HAUYCHHUEC OIMOPHOI0
(3TaTIOHHOTO0) YPOBHS MOIITHOCTH.

CoxpaHUTb pe3ysbTaT U3MEPEHMSI MOKHO Ha)katueM KHonku «F3» (moapoOuee cm.1.6.5).

Pexumbl «ABTO BOJIHa» U «lloHBIA ABTO» TO3BOJISIIOT aBTOMATHU3UPOBATh HM3MEPEHHUS
SaTyxaHI/ISI BOJIOKOHHO-OIITHYCCKOI'O Ka6ens{ i OIITUYCCKUX KOMIIOHCHTOB 3a cuerT
pacro3HaBaHKs U3MEPUTENIEM JIJIMHBI BOJHBI M3TydeHUs: ncTouHuKa. B pexxume «Ilosnblii ABTO»
KpOMe 3HAYCHUSA OJINHBI BOJIHBI I/ISMCPI/ITGJ'H) MOIIIHOCTHU nonyqaeT OT NCTOYHHUKA 3HAUYCHHC ypOBHS[
ATAJIOHHOTO CHWTHaja Ha BXOJE TECTUPYEMOW JWHUU. BUI auCIIes M3MEpHTENs MOIIHOCTH B
pexnmax «ABTO BOJIHA» U «IlosiHBII ABTO» npencTaBieHbl HA PUC.6.5 U 6.6 COOTBETCTBEHHO.
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B »3TuX pexxuMax MoOKeT M3MepATbCA 3aTyxaHMe Ha 4-X AJMHAX BOJH 3a OJUH LIMKI
u3MepeHus. [ 3Toro HeoOXOJMMO UMETh COBMECTUMBIA MCTOYHHUK ONTHUYECKOTO M3IIy4eHHs Ha
OJIHY, JB€, TP WIM 4YEThIpEe JUIMHBI BOJHBI. Pe3ynbTaTel u3MepeHHs 3aTyxaHus B «ab»
0TOOpaXKaloTCsl Ha W3TY4YaeMbIX JJIMHAX BOJH MCTOYHMKA. [IpH 3TOM MCTOYHMK MOCIIEA0BATENHHO
U3MEHsIET JJIMHY BOJIHBI M3JIy4eHHMs], Tiepe/iaBasi COOTBETCTBYIOIIMI KOJ| JUIMHBI BOJHBI U YPOBHS
W3IIYy4YEHUS, C IEPUOJUYHOCTBIO 3 CeKyHAbl. OTIIMYNE 3TUX PEKUMOB COCTOUT B TOM, YTO B PEKUME
«ABTO-BOJIHa» JUIsl BBIYMCIICHUs BEJIMYMHBI 3aTyXaHUs UCIOJIb3yETCsA 3HaYEHHE OIIOPHOIO YPOBHS,
XpaHALIErocsi B U3MEPUTETIE MOLIHOCTH, a B pexume «llomHplii ABTO» - 3HaY€HHE ONOPHOIO

YPOBHA NNEPCAAHHOC UCTOYHUKOM BMECTEC C KOJAOM JIJIMHBI BOJIHBI U3JTYUYCHUS.
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PM_[N963 | @1 [18:01 |

' Hsmepﬂrenb' WUcTounuk
Pexxum namepurens OnuHbl BONH ~
ABTO BONHa o, | merounuka ana CW* W
2100% 1310+1550
0 1 3 1310 Hm t
. nB 0.18 nbm 1310 Hm CW*
0 06 1550 Hm -0.40 pbm aBm
- B -1.27 nbm B
- A A 1550 nm CW* o
-1.25 nbm
B 1490 um Off
-0.33 nbm Coxpa_
B 1625 um Off HATE
1310 um 0.00 abm

Puc. 6.5. 3mMepuTenib MOIHOCTH B pEXXKUME «ABTO BOJIHA»

PM_ |Ng963 | 19:56 | (=2

Namepurennb Uctounmnk
Pexum namepurena AnuHbl BOMH
MonHbin ABTO >100% ucrouHuka gna CW* @
=M AE O RABMIT  s1h i EWF
0 34 1490 Hm 0.11 pbm abm
=V B 0.00 ob ab
A ABMI 1550 um cw* By
=V. pal= 0.00 nBm
1490 um CW*
0.00 pbm Coxpa-
B 1625 um Off g
1550 Hm 0.00 pBbm

Puc. 6.6. Usmeputens MolHOCTH B peskume «llomHbiii ABTO»




6.3.Padora ¢ HCTOYHMKOM U3JIy4YeHUS

HCTOYHUKH ONTHYECKOTO HU3JIYUCHUA NPCAHAZHAUCHBI JISI U3JIYYCHUA CTa6I/IHI/ISI/IpOBaHHOI>'I
HerepLIBHOﬁ ONTUYECKON MOIIHOCTHU IIpU ONPECACIICHUHN 3aTyXaHHU OIITUYCCKUX CUTHAJIOB B OAHO-
1 MHOI'O-MOJOBBIX BOJIOKOHHBIX CBETOBOJdAX.

[Tpu6op cepuu TOITA3-9400 MokeT UMETH 10 YETHIPEX UCTOYHUKOB C PA3HBIMU 3HAUEHUSIMU
JUIMHBI BOJIHBI Ha 01HOM BbIXoi€ (pazbeMbl OTDR). OqHOBpeMEHHO MOXKET U3J1ydaTh TOJIBKO OJIMH
UCTOYHUK. /IMHBI BOJH HCTOYHHMKA H3IYYEHHs OTOOpa)kaloTcs B MPaBOM YacTH OKHA TecTepa.
Bb160p UIMHBI BOJIHBI UCTOYHHUKA NTPOU3BOINUTCS KHOIIKAMU BEPTUKAJIBHBIX CTPENIOK MPU aKTHBHOMN
BKJIake «VcTouHnk». s BKIIOYECHNUS/BBIKITIOUCHHS U3JIyUYeHHUs] ICTOYHHUKA Ha BHIOpPAHHOH IJTMHE
BOJIHBI, TPeOyeTCsi YCTaHOBUTHh PEKUM pabOThl HMCTOYHHMKA HakaB KHOMKY «Bom» u BbIOpaB
TpeOyeMBbIi PeXKUM U3ITYUCHHUS U3 BBINAAAIONIETO CITUCKA.

SM _ PM  |N971 |EE  |18:54 |2
MUameputens MCTOUHUK
Pexxum namepurens AnuHbl BONH
Knaccuueckui o, | MCTOUHMKa ana CW* @
o% 1310+1550
0850 Hm =

'60.04;15 0.04 nBbm

-1.07 pb nBm
CW* nb
B 1550 um © Br
-1.05 pbm
B 1300 um Off
B 850 um  Off R
Het Koga gnuHbl BonHbl 0.00 pBm

Puc.6.7. YcraHoBka pexuma U3I1y4eHUs HCTOUYHUKA

HcToOuyHUK ONTHYECKOTO U3ITYUCHHS HMEET CIICTYIOIINE PEKUMBI pAOOTHI:

1. «off» - BEIKITFOUCH.
2. «CWy - HenpephIBHOE H3JTy4eHHE.

3. «CW*y» - u3aydeHHe ¢ NEPHOAMYECKHAM IIEPEKIFOYEHMEM JUIMHBI BOJHBL Pexum
JOCTYTICH, €CII BbIOpaHHAs JUTMHA BOJIHBI €CTh B CIHCKE JUIMH BONH pexuma CW*
(cM. mepByIO CTPOKY peXHMa HCTOYHHMKA). B 3TOM pexume mpuOOp HUKIMYECKH
MEPEKITIOYaeT JJIUHBI BOJH HW3JIYyYeHHUs U TepenaéT KOJA JJIMHBI BOJHBI U YPOBHS
W3ITYYEeHUS 11 COBMECTUMBIX H3MEPUTENICH MOIITHOCTH.

[TyHKT MeHIO - «/]muHbl BomH uctounuka aius CW*”y» mo3Bossier BRIOpaTh HAOOp JJIMH BOJH
UCTOYHMKA, MEpEeKIoYaeMbiX B pexume uznydeHus «CW*y». Jlng uzMmeHeHust HaOopa (crucka)
JUIMH BOJIH HY)KHO B CTpoke «JliHbI BosH ctounnka B CW*) HaxkaTh KHOTIKY «BBO» 1 BBIOpaTh
13 BBIMAJIAOIIETO CIHCKa TpeOyeMblit Habop anmuH BoiH ( Puc. 6.8.).
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sM _ PM  |Ne71 |EB  |18:54 |2
Uameputenb McTouHuk
Pexxum namepurtens OnuHbl BONH
Knaccuuecknn A4 MCTOuHMKa Ans cw* @
60 04 0850 Hm 1:;3
- AB Q8e BN 1310+1550
1300 abm
850 ab
1300+850 Br
Te W HI—IK\[
. 1300 Hm Off
0.00 abm Coxpa-
HUTL
B 850 um Off
Het Kopoa aAnuHbl BOMHBI 0.00 abm

Puc.6.8.. JInuHbBI BOJTH B pexuMe u3nydeHus ncrtounuka CW*,

Ecnu B mpubope ecth nBa ontrueckux Bboixoga OTDR(uctounmnka), TO B COUCKE BO3ZMOXKHBIX
HAO0OPOB JUIMH BOJIH OYAYyT BCE BO3MOXKHBIC COUCTAHUS JJTMH BOJH JUISl OJHOTO M3 KOHKPETHBIX
BBIX0/I0B (cM. Tabmuiry 1.1).

Mameputens UcTouHuk
Pexum uameputens OnuvHbl BONH o~
Knaccuuyeckuit o, | MCTOUHMKa pna CW* W
0% 1310+1550
60 04 0850 Hm
“UV. AB 0.04 nBmM 1310 Hm CW
-1.07 nbm nBm
nb
B 1550 nm Off Bt
-1.05 pBbm
B 1300 um Off
0.00 ,CI,EM Coxpa_
HUTb
B 850 um Off
Het Koga anvHbl BoNHbI 0.00 gbm

Puc. 6.9. OTobpaxenue paboTsl uctouHnka B pexxume CW Ha gucruiee mpudopa.

N971

LB

|18:55 |[==2)

Mameputens McTounuk
Pexxum namepurtens AnuHbl BONH ~
Knaccuueckun o | MCTOYHMKa gna CW* W
0% 1310+1550
60 04 0850 Hm
B R B 1310 1w CW*
-1.07 pbm abm
anb
1550 hm CW* Bt
-1.05 obm
B 1300 um Off
000 ﬂEhﬁ cOxpa_
HUTb
B 850 um Off
Het Koaa AnnHbl BOMHLI 0.00 obwm

Puc.6.10. ducruteit npubopa B pexume uctounnka CW#*.




B PEXKUME CW#* HCTOYHHK IOCJICA0OBATCIIPHO IICPCKIOYACT TJIMHY BOJHBI HM3JIYYCHHSA Ha
CBOCM BBIXOZC U IICPEAACT B CUTHAJIC I/IH(I)OpMaI_[I/IIO 0 TCKYI_I_ICI‘/’I JAJIMHC BOJIHBI U YPOBHC MOIIHOCTHU
HU3JTy4YCHUA.

[lepenaBaeMoe HCTOYHUKOM 3HAUCHHE YPOBHS MOIIHOCTH OTOOpakaeTcsi B CTPOKE IOJ
3HAQYEHHUEM €rO JJTMHBI BOJHBI M pexkuMa. J1J1s1 MPOBEPKU WITH KOPPEKIIUU TaHHOTO 3HAYCHHS HYXKHO
BBITIOJTHUTH cheayeree (cM. puc.6.11):

— COEIMHMTH BBIXOJl HICTOUYHHMKA CO BXOJIOM M3MEPUTEIISE MOIHOCTH NAaTYKOPIOM;
— BKJIIOYMTH HENIPEPHIBHOE U3JTyUYEHUE HA JAHHOW JUIMHE BOJHBI (pexkum CW);
— BBIOpATh CTpEIKaMU CTPOKY CO 3HaYEHHEM U HaxaTb «BBom»;

— YCTAHOBUTH 3HAUYCHUC B COOTBCTCTBUU C IIOKA3AHUEM U3MCPUTCIIAA MOIIIHOCTH.

‘Mameputens NcTouHuk
Pexxum nameputens AnuHel BONH =
Knaccuueckui oy | MCTOYHUMKa Ana CW* W
IB0% 1310+1550
1 01 1550 HM &
= 1.V 1 nbm  -3.04nBm| g 4310 um Off
-1.07 opbm nbm
ab
1550 Hnm CW Bt
B 1300 um Off
0.00 ,EI.EM Coxpa-
B 850 um  Off AT
HeTt Koga anuHbl BonNHbI 0.00 nEm

Puc.6.11. YcraHoBka 3HaU€HUS U3TydaeMoOl MOIIHOCTH (OHO Tiepenaetcs B pexkume CW*)

OOparuTe BHMMaHHE, YTO 3HAYEHUE JUIMHBI BOJIHBI MU3MEpPUTENs MOIIHOCTU YCTaHOBIJIEHO
paBHBIM JUIMHE NIOJHBI HCTOYHUKA, @ U3MEPEHHBIM YPOBEHb MOILIIHOCTU OTOOpaxaercs B 1bM.

6.4.Pabora ¢ BU3yaJIbHBIM JIOKATOPOM MOBPEKICHMIA.

Busyanbhbiii siokaTop mnoBpexzaeHud (VFL) wucnonb3yercs ansd JOKanM3alMM MECTHBIX
neeKToB, OOPHIBOB BOJOKHA B MEPTBOM 30HE pEe(IIEKTOMETPOB, a TAKXKe IS HACHTU(UKAIIUH
BOJIOKOH B OIITUYECKOM KabeJe.

VFL umeer otnenbHbii BbixoA (cM. Puc.4.3) u pabotaer B pexuMe MUTAOLIEr0 U3JTy4eHUs ¢
ygacroroi | I'm. Bxkimodyenue/Beikimodenne u3nydenns VFL mpou3BOIUTCS OTAETHHON KHOMKON
(cm. Puc.4.1), nnsa BeikmrodeHus: Tpedyetcst Oonee mmutenbHoe Haxkatwe. Mzmyuenne VFL moxer
OBITh BKJIFOYEHO U BBIKJIFOUEHO AK€ ITPH BBIKJIFOUEHHOM MMUTAaHUM pedIeKTOMETpa.

Omnpenenenue dakra BKIOUYeHHUS u3nydeHuss VFL mpou3BOAWTCS BH3yallbHO MO HATWYHUIO
KpaCHOI'0 H3JIYy4YCHHSA Ha €ro BBIXOJC. 3aIlII/ITHI>II71 KOJIITAYOK BBIXOAHOI'O pa3beMa BBINMOJIHCH U3
MOJTy-IIPO3PAaYHOro IUIACTUKA, YTO MO3BOJISIET ONPEENIATh HAIUYME U3TydyeHUsl Ha Beixone « VFLy,
JaXe MpHu YCTAHOBJICHHOM 3alllUTHOM KOJITIAYKE.

39



6.5.CoxpaHeHnne JaHHBIX M3MEPEHUS TecTepa.

PesynpTar M3MepeHHs ONTHYECKOHM MOLIHOCTH MWJIM 3aTyXaHUsT MOXHO COXpaHUTh Ha
BHYTpPEHHEH WM BHeUIHeW (udmi-kapre HaxkaTtueM KHoONkHM «F3». Ilo HaxkaTuio 3TOW KHOIKHU
TEKyILIHe MOKa3aHUs MU3MEpPUTENs MOLIHOCTH (PUKCHPYIOTCS (PUKCHpYEeTCsl TakKe jJaTa M BpeMms
TOr0 MOMEHTa), a Ha Juciuiee mpubopa mosBisercs okHO “CoxpaHuTh kKak / Save as” (cm.
puc.6.11).

OTO OKHO aHAJOrMYHO [0 HA3HAYEHHUIO OKHY C TaKUM K€ Ha3BaHUEM B pEXKHUME
“Peduiekromerp”. ['maBHOE OT/IMYME IMpoIecca 3allUCH M3MEPEHHBIX JAHHBIX B pEXHMME TecTepa
COCTOUT B TOM, 4TO B pexxume “Peduiekromerp” naHHBIE COXPAHSIOTCS B OTAEIBHOM (haiine, a B
pexxume “Tectep” oHM 100ABISIOTCA B BUAE OYEPEIHBIX 3alMCEH B TEKYLIMH OTKPBITHIA (aidi ¢
pacmpeHueM *.cvs (TeKCTOBBIN ¢aitn ¢ pazaenurensmu). Vms ¢aitna otoOpaxkaercst B BepXHEH
ctpoke okHa. OHO ckimagbiBacTcs u3 npeddurca “PM”, cumBomoB u3 ctpoku “Hms ¢aiina” u
cumBoJIOB cTpoku “Hms omepatopa”. IlyTh Kk ¢ailiny 3amaeTcst B HEpPBBIX TPEX CTPOKAaX OKHA
“Coxpanuth Kak’. Ecnu ums daitna, nmyte K ¢aitny u uMs orepaTopa HE U3MEHSATh, TO JIaHHBIE
noOaBsarcs B Tekymuid ¢ain. Ecau npu ouepenHoil 3amucu M3MEHUTH uMs ¢aina (W/uiM myTh,
U/WIIM UM3L oTlepaTopa), To OyAeT OTKPBIT HOBBIH (hailsl, 1 HAYHETCs 3aUCh HOBOM TaOIUIIbI TaHHBIX
n3MepeHus. B pexxumax uzmepuress MOITHOCTH “ABTO BoiHA” U «IlomHbi ABTO» 3a OAWH LUK
3anmucH K (aiiny 100aBisSeTcsi CTOJIBKO CTPOK, CKOJBKO PE3YJbTAaTOB C pa3HbIMU JJIMHAMHU BOJH
0oTOOpa)kaeTcsl Ha IUCIIIeE B MOMEHT HakaTHsl KHONKH “F3”

PM |N920 |BE  [00:07 |32

dain: PM_gk_ivanov.csv
Nmsa danna gK
Manka obbekTa final_973
Manka kabenA rt2016_06_07-01
Wma onepaTopa ivanov .
BonokHo violet Hann
== nanky
Ne 015 ~ABTO *+
Hauano nunum (A) a
Koneu nunuu (B) s
Coxpa-
KommeHnTapui test HUTb

Puc.6.12. Okno “CoxpaHuTh Kak”

“ITarrka o6bekTa (Object folder)” cootBercTByeT momro “TIpoexT(Project)”, a “Ilamka xabemns
(Cable folder)” - momo “Ka6enn (Cable ID)” B 3aronoBke ¢aitna. “Havano nmuaun”, “Koner nm-
Hun”, “Vms omeparopa”, “KommeHnTapuii” Takyke OTHOCSATCS K JAHHBIM 3arojioBka (aiina.

“BosiokHo”, “No” - 3anMCBIBAIOTCS] B COOTBETCTBYIOIIME TOJIS CTPOK JaHHBIX, 3aMUChIBAEMbIX
B (paily1 B mpoliecce onepanuu coxpaneHus. Eciii 3anmuceiBaeTcsi HECKOIBKO CTpokK (oT 1 10 4), 3T
JTaHHbIE OyIyT OJMHAKOBBIMU ISl BCEX CTPOK, 3aIIMCHIBAEMBIX B 3TOM IIUKJIE. 3HAYCHUSI TIOJS AaThl
¥ BPEMCHH TakKe OYAyT OJMHAKOBBI JIJISi 3THX CTPOK. A HOMEp 3al¥CH YBEIMYMBACTCS HA YHCIIO
3alMCaHHBIX CTPOK.

Crnemyer OTMETUTh, YTO TIPOCMOTP (paiiyia TaHHBIX U3MEPEHUs TecTepa B IpUOOpe HE TIPey -
cMmotpeH. [Ipu monbITKe OTKPHITH (Paiii ¢ pacmupeHrneM «*.cvsy ¢ OMOIIbI0 daili-meHemkepa Oy-
JIET BBIIAHO coolteHue: “dopMmat daitia He moaepkuBaetcs!”. ITH Gailiibl MOXKHO KOITUPOBATH
Ha BHemtHU USB-HOCHUTENh U UCTIONB30BATh JIJISl OJATOTOBKU OTYETa 00 M3MEPEHUSIX Ha KOMIIbIO-
Tepe.
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7. PABOTA C ITAMATBIO

B mnpubope wmmeercs BcTpoeHHas SD-kapta oObemom He MeHee 4GB s XpaHeHus
pe3ynbTaToB u3Mepenus. Kpome toro umeercst pazbeM USB Tumna A 115 mOAKIIIOUE€HHS BHEIIHETO
USB-flash nakomnurens. [lpenycMoTpeHa MHIMKALMS TOIKIIOYCHHS] BHEIIHEH MaMsATH B BEpXHEH
CTPOKE COCTOSTHUS Ha IucIuiee mpubopa.

B npubGope mnpemycMoTpeHa [ABYX-ypOBHEBas CTpPYKTypa MamokK Juisl 3amucu  (ailinoB
pediiekTorpaMM U pe3ylbTaToB M3MEPEHHs, BBIMOJHEHHBIX B pexkume «Tectep». BHyTpu mamku
BepxHero ypoBHs (B mamke OOBEKTa) HAXOJUTCA HECKOJIBKO IaloK BTOPOrO YPOBHS (IArok
Kabemneii). I[lanku xabeneit — 310 manku ¢ (ainamu pedieKTorpaMM BOJIOKOH OJHOTO KaOes.
Bei0op/co3ianne mMeHHM manku Kabenst MOKeT ObITh clenaHo BO Bkiaake «Kabenb-uHdpo» oxHa
YCTaHOBKM TapamMeTpoB W3MEPEHHUS WM B OKHE, TOSBISIOMEMCS IIOCIE HaXaThsi KHOIIKH
«Coxpanutby». Beibop/co3nanne nanku 0ObeKTa BIMOIHAETCS TOJBKO Ha dTare coxpaHeHus Qaiiaa
(em. . 5.10 m n.5.11).

7.1.CoxpaHeHue pe(pieKTOrpaMmm

Jlnsi BBIOOPOYHOrO COXpAaHEHHUs PEQIIEKTOTPaMMBI B PEKUME MPOCMOTpPa pe3yIbTaTOB
n3MepeHnst HaxMute KHONKy «F3» (cm. m. 5.10). Eciin B pamMkax oHOTO ITUKJIA OBLITH BBITIOJTHEHBI
M3MEpEHMs Ha HECKOJIbKUX JJIMHAX BOJIH, TO Ha)kaTueM KHOnKu «F3» Oyner nHuIMrpoBaHa 3aluch
Bcex pediekTorpaMM, U3MEpPEHHBIX B JaHHOM uukie. Kaxnas peduiekTorpamMma coxpaHsercs B
otnensHOM (aiine. Mmena ¢aiinoB OyayT OTIMYATBCA TOJBKO 3HAYCHUSMU JUTHHBI BOJIHBI,
n00aBIEHHBIMU B KOHIlE HMeHH. BbpiOopouHoe coxpaHeHue (ailioB MPOU3BOAUTCA KaK Ha
BcTpoeHHYI0 SD-kapty («/uck: 0»), Tak u Ha BHemHME USB-flash makomutens («/luck: 1»), ecnn
OH TMOAKIIOYeH K mnpudopy. Bwibop [ucka mnpousBogutcs B OKHE «COXpaHUTh Kaky,
nosiBsirorieMcs nocine Haxatusi «Coxpanutb/F3». B 3ToM ke okHe MOXKHO BbIOpaTh WM CO31aTh
nanky O6bekra u nanky Kabens, usmMeHuTsh uMs ¢aitna u qpyrue nasasie (cM. 1m.5.10).

ABTOMaTHYeCKOe cOoXpaHeHue (QaijoB ¢ U3MEpeHHBIMU pediekTorpaMMaMu  Oyzer
BBITIOJHATHCS] B KOHIIE KaXKI0TO IIUKJIAa U3MEPEHHUS B TOM Cllydae, €ClIM B MapaMeTpax U3MEpEHMs
IpU3HAK «ABTOCOXpaHEHHE» MMeeT 3HaueHue «Bki» (cMm.m.5.2). ABTOMaTH4YecKoe COXpaHEHHE
¢aiinoB MpOU3BOAUTCS TOJNBKO Ha BCTpoeHHY0 SD-kapty («Juck: O»). Bpibop mytu s
coxpaHeHHs (aiioB pediexkTorpaMM B pexUMe ABTOCOXPAHEHHE IPOM3BOJIUTCA B pPEXHUME
BBIOOPOYHOTO COXpaHEeHus (ailyios.

7.2.CoxpaHeHne NOKA3aHUH U3MEPUTEJISI ONTHYECKO MOLIIHOCTH

Jlg coxXpaHeHHUs pe3yabTaTOB HAKMUTE KHONIKY «F3» (cMm. 1. 6.5).
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7.3.1IpocMOTP 3aNIMCAHHBIX B NIAMATH peduieKTOrpaMm

st mpocMoTpa pedaekrorpaMm HakmuTe KHOTMKY «F3(daiinbl)» B okHe ['7maBHOTO MeEHO
npubopa (cm. m. 4.4). Ha skpane oroOpa3uTcs AepeBO MAarnoK BHIOPAHHOTO OTAENa MaMSTH
(BHYTpeHHero wiu BHemrHero) (puc. 7.1). BwiOop oTaena mamsaTH (AKMCKA) HaKaTHEM KHOIKHU
(«Tab») BO3MOXEH, ecli TOAKIIOYEH BHEIIHWN HAKONMUTENh. B TPOTHBHOM Cllydae MOXKET
WCIIONB30BAThCS TOJIBKO BHYTPEHHAS MaMATh nmpudopa. [lpu 3amucu Ha BHEIIHUI HAKOMUTENb BCE
naHHble noMemarTes B karosior « _OTDRy». Eciau Takoro karanora HeT, OH CO3/1a€TCA.

SM OTDR |N9zo |3 00:27
MpoBogHMK

Ypanute
201 proj006 nanky/
~2 0 proj007 chann
20 proj0oo1
2 Otest

@ test111
2O testSM-MM Konu-
@0 asdf poBaTth
=0 testSM2016_06 0

5 0 Www

—2Cedfg

—10820 otdr2016_06_09.log
= final_973 OTkpbITe

MawmaTs 3819 MB] USB auck [7664 MB]
By - d

Puc. 7.1. Boibop mamsitu mpubopa

OTDR |N920 |@3  |o0:28 |[52

lNMpoBooHUK
831:_OTDR Yoanuts
=0 proj006 nanky/

20 Ero'!OO'.’ chaiin

=0 test
H20test111
—2 0 testSM-MM Konu-
Sasdf poBatb
CtestSM2016 06 0

20 www

20 edfg

—5 0920_otdr2016_06_09.log
= Uifinal_973 OTKpbITH

Nawmsrs [3819 MB] USB amcic [7664 MB]
ax k-3

Puc.7.2.1. BeiOop mamnku mpoekrta

B mpubope mnpenycMoTpeHa [BYX-ypOBHEBasi CTPYKTypa MHamok [uis 3amnucu  (aiinos
pedaexkrorpaMmM. BHyTpu manku BepxHEro ypoBHs (B manke 00beKTa) HAXOAUTCS HECKOJIBKO IMaroK
BTOpOro ypoBHs (mamok kaOeneif). Ilamku kaGeneit — 5To mamku ¢ Qaitnamu pedraekTorpaMm
BOJIOKOH OJIHOTO KaOeunst. BeiOop/co3nanne nMeHH manku Kadesst MOKeT ObITh CeJIaHO BO BKIIAIKE
«Kabenb-undo» oxkHa YCTaHOBKHM IMapaMETPOB HM3MEPEHHUs HJIU B OKHE, MOSBISIOLIEMCS MOCie
Haxkatusa KHONKH «CoXxpaHuTh». BbiOop/co3nanne manku oObEKTa BBIMOIHIETCS TOJBKO HA JTare
coxpanenus ¢aiina (cm. m. 5.10 u m.5.11). [lng noucka 3anucaHHoro ¢aitia MOKHO JBUTATHCS IO
JIEPEBY MaroK ¢ MOMOIIbIO0 KHOTIOK BEPTUKAIBHBIX CTPENIOK.
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Bxon B BbIOpaHHYIO NankKy MpoekTa — HakatueM KHomnku («BBom»). Bxox B mamky c

daiinamu (manka kabGens) mo Haxartuio kuHonku («Beom») mmm F3 («Otkpeite»). Beixon Ha
BEPXHUU YPOBEHb JIepeBa U3 Manku ¢ (paitnamu - HaxxatueM kHonku («Hazamy).

SM OTDR |Nozo |HE  |o0:28 |52
lMpoBogHMK
#31: OTDR =l YopanuTte
=0 proj006 nanky/
241 proj007 chain
I

Sicable11
a0 test 2
FaCtestd 11 Ko
2 0testSM-MM poBathb
20 asdf
20 testSM2016_06_0
L WAWAWY
20 edfg
—2 0920 otdr2016 06 09.log <||[| OTrpBITH
Namare [3819 MB] USB apck [F664 MB]

Puc.7.2.2. BeiOop nmanku mpoekTa u Manku Kadens

SM OTDR |N9z20 |EE 100:29 |=2
MpoBoaHUK
2211: OTDR/proj001/cablel1 Ypanute
8 abc 003 ST 1310.sor nanky/
bOab 003 ST _1310.sor chann
Konu-
poBaTh
OTKpbITh
Mawares [3819 MB] USB auck [T664 MB]

Puc.7.2.3. Beibop nanku mpoekTa, manku kadeins u ¢aiiia B Hell.

BoiOpannblii Qaiin peduieKrorpaMMbl MOXHO OTKpPBITH AJII €0 MPOCMOTpPa Ha)kaB KHOIKY
(«BBoay) nnn «F3(OtkpeITh)». [Ipnbop nepeiiner B pesxuM 0TOOpaxKeHUs! pe3ysIbTaTOB U3MEPEHMUSI,
3anucaHHbIX B (aine. Ha qucnnee B okHe 0TOOpaXkeHUs pe3yabTaTOB U3MEPEHUs MOSIBUTCS Tpacca,
3anucaHHas B ¢aine. OTKpBITH MOKHO TOJIBKO SOr-ailyibl, 3anucanHele B npudope. [1o HaxaTuio
kHonkH «Hazam» mpubop BepHeTcs B pexxuM «MeHemxkepa (HaijioB» B TUPEKTOPHUIO, U3 KOTOPOM
ObU1 BBIOpaH (ailsn yist IpoCMOTpa.

ITpocmoTtp (aitsioB ¢ pe3yabTaTamMu U3MEPEHUS TeCcTepa B IprOOpe HE BO3MOXKEH. X MOXKHO
CKOIIMPOBATH HA BHEIITHUH HOCHUTEIIH B 3arpy3uTb B KOMIIBIOTED.
7.4.KonupoBaHue 1 yiajieHre JAHHbIX U3MePeHUus.

B nmpouecce mnpocmorpa/moucka ¢ailioB ¢ JaHHBIMH H3MEPEHUS OHM MOTYT OBITh
CKONMPOBaHbl HAa BHEUIHMH HakomurTenb. /g 3TOro HyKHO MOJAKIIOYUTH K IPUOOPY BHEIIHUI
USB-nakonutens u Haxarb KHomky «F2» («KommpoBatb»), mnpeaBapUTeIbHO BbIOpaB
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MHTepecyoIui Bac (ailn i nanky. B HukHel yactu qucruies nosiBUTCS cooOLIeHne 00 y1ayHoM
KOIMMPOBAHUU BBIOPAHHOTO uuciia (aios.

Y Bac Takke €CTh BO3MOXXHOCTh YAQJIWTh BBIOpaHHBIM 00BeKT (HaxaTh «F1x»). ITlepen
BBITIOJTHEHHEM OTIepaliuu yhaneHus (aiina (manku) B AOMOJHUTEIILHOM OKHE IMOSBUTCS 3ampoc Ha
MOJTBEpKAeHUE 3TON oneparuu. [locne moaTBepskaeHus BeIOpaHHBIN (aiin (mamnka) Oyaer yaaneH,
a B HIDKHEW YaCTH TUCIUIES TOSBHUTCA COOOIIeHHEe 00 yHauHOM yHaJeHWH 3aJaHHOTO YHCia
(aiinos.

Buumanue: Ilpu mombiTke caenaTh Komuio oObekra ((aiima wiMm manku) B IpoIecce
MPOCMOTpa BHEIIHEH MaMsATH, MPUOOp BBIBEAET COOOIIEHHEe 00 OTKa3e B BBHIMOJIHEHHH JTAHHOM
OIEPALMH.

7.5.3arpy3ka pe(uieKTOrpaMM B KOMIIbIOTEP.

Bb1 MokeTe 3arpy3uth pedieKTOrpaMMbl, COXpAaHEHHBIE B MaMSATH MpUOOpa, B KOMIBIOTEP
JUI aHAJIN3a Pe3yJIbTaToOB U MIOArOTOBKH OTYETOB. DTO MOXKHO CJIENIaTh TPEMSI CIIOCOOAMHU.

IlepBrlii criocob - cKOMMPOBaTh JaHHbIE U3MepeHus Ha BHeHUN USB HakonuTens.

Bropoit cmoco0 - ckonmupoBaTh JlaHHbIE HM3MEPEHHS C IOMOILNBIO  MPOrPaMMBbI
“TopOTDRViewer”.

Tpertnii coco6 - mpoBecTH U3MepeHus noj ynpasienueM mnporpammbl “TopOTDRViewer”.
IIpu 3amycke u3MepeHuil U3 MPOrpaMMsbl BCE JAHHBIE CPa3y 3arpyKarTcs B KOMIIBIOTED.

Jlyst Toro, 4ToOBI BOCTIOIB30BaThCsl BTOphIM 1 TpeTbuM criocoO0aMu BBITIOJIHATE CIIEYIONINE
IEUCTBUS:

l. TlomkmounTte npubop K KoMmblOTepy ¢ momompio kabens USB (mocraBiserca B
KOMIUIEKTE C IPHOOPOM).

2. VY6enurech, 4TO Ha JaHHOM KOMITBIOTEPE YCTAHOBJIEH JpaiiBep BupTyasbHoro COM-
nopra FTDI  (http:/www.ftdichip.com/Drivers/VCP.htm). Ecnu gpaiiBep He

YCTAHOBJICH, YCTaHOBUTE €ro (moapoOHee ¢ MHCTPYKIMEH IO YCTaHOBKE IpaiiBepa
MOXXHO  O3HaKOMUThCS  Ha  caiilte  www.topfibertester.ru B paszene
«Ilonnepxka/Buemnee [10»).

3. 3Banmycrure nporpammy «TopOTDRViewer». U nelicTBYHTE B COOTBETCTBUH C
YKa3aHUSMH, IPUBEIECHHBIMU B OIIMCAHUU IIPOIPAMMBI.
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8. YCTAHOBKMU ITPUBOPA

C nomompro MeH0O «YCTAHOBKW» (puc. 8.1) ycraHaBiIMBaeTCsl TEKyIIHUE JaTa W BpeMs,
u3MeHsieTcss  SA3bIK  MHTepdeiica mpubopa, BKIOYAETCSA(BBIKIIOYAETCS) 3BYKOBOM —CHTHAI,
COITPOBOKJAIOIMI Ha)kaTHe KHOMOK yrpasieHus. Beidop menio «YCTAHOBKW» npoucxoaut u3
rJ1aBHOTO MeHIO (cMm. 1. 4.4)

MM OTDR |Nog9g |H3 R ==) @
Pexxnm YctaHosku Undhopmauus

Dara 03.01.2017
Bpema 11:42:27
Language Pycckuit
3BYK KHONOK BbIKI.
ABTO BbIKITHOYEeHHE 10 MuH

Puc. 8.1. Menro «YCTAHOBKN»

8.1.YcranoBka 1aTbl M BpeMeHH.

[IpnGop uMeeT BCTPOEHHBIE Yachl M KaJeHJapb, 3HAUEHUS KOTOPBIX HCIOJB3YIOTCS IMPHU
dbopMHupoBaHUM JaHHBIX (aitla u3MepeHHOW Tpacchl. JIisi W3MEHEHHWs JaThl BBIMOJHUTE
CIIEYIOIIUE ICUCTBUA:

Bri6epute nyHkT «/lata» B meHI0o « YCTAHOBKW» u Haxxmute kHONKY «BBom». KHOMKOM

«Tab» BeIOepuTE Maty, mecsi win roja. C TOMOIIEI0 KHOTIOK @ u BbIOEpHTE ITUGPY,3HAUCHHE
KOTOPO# XO0TUTE N3MEHUTh. C TOMOIIBIO0 KHOTIOK @ u @ yCTaHOBHTE TpeOyeMoe 3HaUCHHE.

Jnst coxpaHeHuss U3MEHEHUH HaKMUTE KHONKY «BBom». [ Bo3BpaTa B IIIaBHOE MEHIO HAXKMUTE
kHoONKy «Hazam.

SM OTDR |N963 |3 16:57 |22
| Pexkum YeTtaHoBku UHcbopmauua
aTa il5 | 6 [2018 |
Bpema 16:57:40
Language Pycckuii
3BYK KHONOK BKI.
ABTO BbIKMH4YeHNe BbIKII.

Puc. 8.2. YcraHoBKa 1aThl U BpEMEHH.

Bpems ycranaBiuBaeTCsl aHaJOTHYHO.
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8.2.Bb100p fA3bIKA

B npubope mnpenycMoTpeHa BO3MOXKHOCTb BbIOOpa si3blka uHTepdeiica. i U3MeHeHUs
s3bpIka uHTepdeiica BboIOepUTe MyHKT MeHI0 «lLanguage» M Haxmure KHONKY «BBom». B
MOSIBUBIIEMCS CIIMCKE BHIOEPHUTE HY)KHBIH A3bIK U CHOBA HAXXMUTE KHONIKY «BBOI».

8.3.BkiroueHne/BBIK/IIOUEHHE 3BYKOBOIO CUTHAJIA KHOIIOK

B mpubope mnpemycMoTpeHa BO3MOXKHOCTH COTMPOBOXKJIEHHS (haKkTa HaKaTHS KHOIIOK
yIIpaBJIEHUS] 3BYKOBBIM CUTHAIOM. OTy (DYHKIMIO MOXXHO BKJIIOYATh WJIM BBIKIIOYATh B CTPOKE
«3BYK KHOIIOK» BKJIAJKU «Y CTAHOBKI) OKHA INIABHOT'O MEHIO.

JLiist iBMEHEHHS COCTOSIHUS ATON (DYHKIIUU HYKHO BBIOPATh COOTBETCTBYIOIIYIO CTPOKY MEHIO
Y Ha)KaTh KHOIIKY «BBOI».

8.4. KannulOpoBKka pe3ucTUBHOIO CEHCOPHOIO IUCILIEs

B mpubope ecTh CEHCOpHBI 5KpaH, TO3BOJISIONINA CYIIECTBEHHO YIPOCTUTH BBOJ
CHUMBOJIbHOH MH(pOpMalMU C IOMOIIBI0 SKpaHHOH KiaBuaTypbl. CHHXpOHM3alus H300paxKeHU
CHUMBOJIOB DKPaHHOMU KJIaBHATYpPbl C KOOPIAMHATAMHU CEHCOPHOI'O 3KpaHa B IPHOOpE BBIIIOIHIETCS HA
craauy INpousBoiacTBa. OOHAKO B PENKHMX CIy4asX, BO3HHUKAIOIIMX B IIPOLIECCE IKCILTyaTaluu
npubopa MM €ro peMOHTa CHHXPOHM3allMsd MOXXET HapymuTbed. Jlig Takux ciydaes
IpeyCMOTpPEHaA ClielualibHas MpoLeaypa KaTuOpOBKH CEHCOPHOTO IKPAHa.

3anmycTUTh MPONEAYPY KATHOPOBKH CEHCOPHOTO dKpaHa MOKHO CJIETYIOIAM 00pa3oM.
1. B okHe r1aBHOro MEHIO clienaTh akTUBHOM BKIaKy «HpopMarus»;

2. Haxartp u yaepxuBaTh KHONKY «F1» no nossienus coodmenus «Ilpu cienyromem
BKIIFOUEHUH BO3MOYKHA KATHMOPOBKa 3KpaHa» (cM. puc.8.3)

_OTDR |N1032 | |17:30 |CD 100%

Pu c_'raup Whnchopmauua

NpK cneaylouem BRITDYEHHH
BO3MOXHa KanWbpoBka aKkpaHa |

T 5 o

Puc.8.3. CoobrmieHne o BO3MOKHOCTH KaTHOPOBKH dKpaHa

3. Haxats kHOTIKY «BBO», @ 3aT€M BBIKIIIOYUTH, U CHOBA BKJIFOYHTH TUTAHKUE MTPHOOPA.
Ha nucninee nomkHo nmosiBUThes coobmenue: «Kanmnoposka skpanay (cM. puc.8.4)

4. Haxartp ctuimycoM B iro0oM mMecte auctuies. Ha nucriiee mosiBUTCS M300paskeHHE C
MaJICHBKUM KPY>KOYKOM B JIECBOM BEPXHEM YTIIY;
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Kan nﬁpoﬁka aKkpaHa

HaXXMMTe Ha 3KpaH AnA kanubpoBku
unu kHonky OK ecnun HeT TauckpuHa

Puc.8.4. Coobmenne «KannbpoBka sKpana

5. Haxars cTuirycoMm B IIEeHTp KpyxKka. Ha aucruiee nosiBUTCst M300pakeHUe ¢ MaJIeHbKUM
KPY’KOYKOM B [IPaBOM HUKHEM YTIIIY;

Hawmure agece
(Bepxuni nesBbIN yron)

KanuwBpoBka akpana
HEXMUTE B LeHTP Kpyra

Puc.8.5. KanuOposka.JleBblit BepxHHii yroJ.

6. Haxars cTuirycoMm B IIeHTp KpyxKka. Ha aTom nporecc kanmuOpoBku OyAeT 3aBepIiieH.

Kanubposxa akpana
HEMMHTE B USHTD KPYTa

(HumcHmu# Nnpasein yron)
Hammure 2gecht °

Puc.8.6. Kaymbposka. [TpaBbiii HUKHHIA yroJT.

8.5.¥YcranoBka pexxnMa «ABTO BBIK/JIIOYECHUE).

VYcraHoBKa pexnMa «ABTO BBIKIIOUEHHUS MPOU3BOAUTCS YCTAHOBKOM 3HAYEHUS 3a/I€PKKU
BpEMEHH BBIKIIFOUCHHsI B TiociieH el ctpoke BkiIaaku « Y CTAHOBKWy» B ['maBHOM MeHrO iprbopa.

B »stom PEKUME TIMTAHUC HpH60pa BBIKITIOUHUTCA AaBTOMATUYCCKHU, C€CJIIM B TCUCHUC
YCTAHOBJICHHOI'O ITPOMCIKYTKAa BPCMCHH HE IIPOU3BOANUTCA HUKAKUX HeﬁCTBHﬁ C HpI/I60pOM.

I/IHIII/IKaIII/ISI YCTAaHOBKH PECKHUMaA aBTOBBIKIIIOYCHUSA TPOU3BOJUTCA IMMOABICHUEM I/I306pa)K€HI/I$I
4qaCOB B KpaﬁHeM IMpaBOM IT0JIOKECHHUU CTPOKU COCTOSHUA HpH60pa.
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3a HECKOJIBLKO CCKYHA 10 BBIKITIOUYCHUA an/I6opa IIOABUTCA HpCpBIBI/ICTHﬁ SBYKOBOﬁ CHUTHAJI, a
I/I306pa)KeHI/I€ 4JaCOB HAYHCT MHUI'aTb, MCHsA IIBCT.

MM _ OTDR [N999 |HD  |11:43 |2 (©
_' Pexxum YctanoBkn Undopmauua
Hata 03.01.2017
Bpemsa 11:42:27
' Language Pycckui
' 3BYK KHOMOK BbIKII.

NBTO BblKNO4YeHune

Puc. 8.7. YcranoBka pexxnma «ABTO BBIKIIFOUCHHE)
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9. OBCJAYKUBAHUE

9.1.Yucrka pa3bemMoB
JUJis 9UCTKHU pa3beMOB BBIIMIOJTHUTE CICAYIOIINE JCHCTBHS :
1.- OTKpyTHTE 3aMIyIIKy pa3bema.
2.- Cnerka cMOYMTE KOHEI] YUCTSIICH MaT0YKy CIUPTOM (He Oosee oHOM Karuim!)
3.- AKKypaTHO BCTaBbTE YUCTALIUI KOHEIL] B Pa3bEM.
4.- Cnerka npoBEpHUTE NAJIOUKY B pa3beMe.
5.- BeIHBTE NANOYKY U3 pa3bema.
6.- [loBTOpUTE MTYHKTHI 3-5 C CYyXOM MaTIOUYKOM.

YucTsmue cpeacTBa JOKHBI ObITh UCTIOIb30BaHbI TOJIBKO OJIMH pas.

BAKHO

' M3aMmky  coMpTa MOrYT OCTaBJATH cjelbl WM 3arpsisHeHusi. [losTomy
HCIOJIb3YHTe He0O0/IbII0e KOJIUYECTBO CIMPTA — JOCTATOYHO OJHOM KAIUIN.

9.2. PaboTa 0T BCTPOCHHOM aKKYMYJISATOPHOM 0aTrapeun

AKkyMynsTopHast 6arapesi, BCTpOEHHasi B MPUOOpP, COCTOUT U3 ABYX Li-on 31eMeHTOB Tuna
18650, mOMEIIEHHBIX B TIUIACTUKOBBIM OOKC, YCTAHOBJICHHBI BHYTPHM KOpIyca Mpuoopa.
Hcnonp3yemble B Oatapee 3J€MEHTHI, 00eCcIIeYMBalOT aBTOHOMHYIO0 paboTy mpuOopa B TeUEHUE HE
MeHee 8 JacoB (mocie mosHoro 3apsina Oarapeu). KonmuecTBO HUMKIIOB 3apsia-paspsii HE MeHee
500 mo3BOJISIET TOBOPUTH O CPETHEM CPOKE CIy»KObI OaTtapeun 6omee 1.5-2.0 ner.

KoncTpykiust 6ataper mo3BOJSET MOIB30BATENI0 CAMOCTOSITENIFHO 3aMEHUTH OTCIY)KUBIINE
CBOI1 CPOK 2JIEMEHTHI MUTaHUS HA HOBbIe. C MHCTPYKIUEH 0 3aMeHe 3JIeMEHTOB OaTapen npudopa
«Tomna3-9400» MOXHO 03HAKOMUTHCS Ha caiiTe Mpou3BoauTeNs MpudbopoB (Www.topfibertester.ru)
WM 3aIPOCUTH Y TIPOU3BOAUTEINS TIO 3JIEKTPOHHOM MoYTe, NpuBeAeHHOHN B maparpade «KoHTakTb»
JTAHHOTO PYKOBOJICTBA.

Buumanue !!!  KOHCTpYKIMS BCTPOCHHOW aKKyMYJISITOPHOW OaTaped HE paccyMTaHa Ha
OMNCPATUBHYIO 3aMCHY 3JICMCHTOB IIMTAHUS B IMOJICBBIX YCJIOBUAX. I1o »Toit MMPUYIHUHE KATCTOPUICCKU
HE PEKOMEHJYETCs TpPOJJIeBaTh CPOK aBTOHOMHOM paboThl mpuOopa, IyTeM 3aMCHBI
PaspSIUBIINXCS DJIEMEHTOB MUTAHMS HA «CBEXE-3apspKeHHbIC». YacTas 3aMeHa 3JIEMEHTOB MOYKET
CTaTh TPUYMHOW HEHMCIPABHOCTH AaKKyMYJSTOPHOW OaTaped W TNPWICTAONMX K HEW Y3JI0B
npudopa.

Jlns mpojUieHus CpoKa ABTOHOMHOHM paloThl mpubopa pEeKOMEHAYEeTCS HCIOIb30BaTh
BHEIIHIOIO aKKyMYJIATOpHYIO OaTapetro, nmerolryto Beixon USB (5V, 2A), npenHa3HaueHHYO AJs
3apsia U nUTaHuss MOOWIBHBIX TenedonoB. lloaxmounts Oatapero cienyer Ha Bxox USB — B
npudopa kabenem tuna USB (A-B) u3 kommiekra npubopa win anagorudubiM. He pekomenayercs
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WCIIONIb30BATh ISl MUTAHUST M 3apsiiKu MpuOopa «caMojelbHbIe» YCTPOMCTBA U YCTPOMCTBA, HE
npeIHa3HAYCHHBIE IS 3apsIKU U MUTaHUS MOOMIIBHBIX TeNe(OHOB.

B nmpubope npenycMoTpeHa MHAMKALKS CTETIEHU 3apsijia akKyMyJIATOpPHON OaTtapen: B MpaBoi
4acTH BepXHEH cTpoku auciuies (cM. puc. 4.5) oroOpa)xkaeTcsi YUCIOBOE 3HAUYEHHE B % MpUMEpHO
COOTBETCTBYIOIIEE CTENEHM 3apsAKH aKKyMyJIsTOpHOM Oarapen. MakcumanbHoe 3HaueHue 100%
COOTBETCTBYeT MONHOMY 3apsimy. [lpm noctumxenmu 3HadeHus MmeHee 20% mpubop cremyet
HOJKJIIOUUTh K BHEIIHEMY MUTaHUIO UCHONB3Yys pazbeM «S5V» M BHEHIHUN OJOK NMUTaHUS WIN
paszbem «USB — B» u kabens USB i nogxmoueHns Kk komnbiotepy. Ilpu 3ToM nomkeH Murathb
KPacHbI CBETOJMOIHBIN HMHIUKATOpP, PACIOJOXKEHHbIM Ha OOKOBOW MaHenu mpulOopa psaoM C
pazbeMoM «5SV» (cM. puc. 4.2.). [1o okoHUaHUU TIpoliecca 3apsiia UHIUKATOp NMEPECTaHET MUTATh.

CranmapTHOe BpeMs 3apsiia IpU KOMHATHOM TeMIlepaType OKpYKaroLlero Bo3ayxa - 5 4acos.
[Tpu BhIMONHEHUU 3apsiaa npubopa, yepe3 pazbeM «USB — B» u kabens USB, noaxmiouas ero
pazbemy USB kommbroTepa, Bpems 3apsiia MOKET YBEIIUUUTHCA. 3apsil MPOU3BOJUTCS HE3ABUCUMO
OT TOT0: BKJIFOYEH WUJIM BBIKIIIOUEH MPUOOp.

BAKHO

3apsg aKKyMYJaSTOPHOW OaTrapeH peKOMEHJyeTCsl BBINOJHATH NMPH TeMIepatype
okpy:kamwiuieid cpeabl 20-25°C. Ilpu Oojiee HU3KOH TemmepaType BpeMmsi 3apsjaa
yBesnunBaercsi. He pekoMeHayeTcsl BBINOJIHATH 3apsia Npu Temneparype Hu:ke 0°C!

® ———p

s yBenmuueHUs Cpoka CIyXObl aKKyMyJIsTOPHOM Oarapen B HpuOOpe MperycMOTpeH
KOHTPOJIb CTENEHH ee paspsana. [Ipu cHMKeHMH ypOBHS 3apsla /10 KPUTHYECKOH BENWYMHBI Ha
muciiee npubopa mosBuTcs coobmenue «barapes. Huskmii  3apsn.  3apsaure mpuOop.».
[Iponomxuts paboTy ¢ mpuOOPOM MOXKHO HakaB KHONKY «BBoa». B ciiyuae nponomkenus: paboTsl
pEKOMEHAYeTCs MOAKIIOYUTh MPUOOP K UCTOYHUKY MUTAHUS, a MO 3aBEPIICHUH PabOThI TOCTABUTH
npubOp Ha 3apAJKy aKKyMYJISTOPHOI OaTapew.

PedinextomeTtp

Puc.9.1. CoobuieHue o HU3KOM ypOBHE 3apsijia aKKyMYJIITOPHOM Oarapeu.

Eciu pabora Oyner mponoipkeHa Oe3 MOAKIIOUEHUS Npubopa K BHEIIHEMY HMCTOYHUKY
NUTaHUs, TO 4Yepe3 HEKOTOopoe BpeMs MosiBUTcA coobuieHue «batapes. OueHb HU3KHMNA 3aps.
[TpuGop BbIKMIOUaeTcsa!» M mpubop BBIKIOYMUTCS NpuMepHO uepe3 30 cekyHn. IIponomxenue
paboThl BO3MOXHO OYyJIeT TOJBKO MOCIIE MOAKIIOYEHUS MPHOOpa K BHEIIHEMY MCTOYHHUKY MUTAHUS
(610x nmutanus 220 B unu nopt USB kommnbioTepa).
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IIpy IMTENPHOM XpaHEHWH NpUOOpa PEKOMEHAYETCS IPEBAPUTENIBHO  3apsAIUTh
aKKyMmyJsaTopHyto Oatapero 10 40-70% ot ee mosHOW eMKOCTH. 3areM OaTapero peKOMEHIYeTCs
OTKJIFOUHUTH OT TIpubopa.

OTDR | NO20 |

sfpnexTomeTp

OYEHb HU3KUI 3APAN
vaercsa!

Puc. 9.2. BeikimroueHue npudopa u3-3a 0YeHb HU3KOTO YPOBHS 3apsja OaTapen.

XpaHenue pudopa JIITUTEITLHOE BPEMS ¢ YCTAHOBIICHHOW B HEM aKKyMYJISITOPHOW Oarapeeid,
MOJKET MPUBECTH K €€ IITyOoKoMy pa3psany. B aTom ciaydae HauaTh paboTaTh ¢ MpHOOPOM MOKHO
OyzeT TOIBKO MOCIIe MPOJI0IDKUTEIBHOTO (IPUMEPHO B TEUEHHUE yaca) 3apsa OaTapen.

9.3.CMeHa ONITHYECKOr0 a/ianTepa pa3beMa H3MepHuTeJIst
MOIITHOCTH.

KoHCcTpyKInst ONTHYECKOTO pazbeMa U3MEPUTENS MOITHOCTH MTO3BOJISIET TOAKIIOYATh K HEMY
OIITHYCCKUC Ka6CJ'II/I C pasbCMaMu PA3JIMYHBIX THUIIOB. CMmeHa THIIa OITUYECKOIO pasbeMa,
HNOAKIIIOYaeMOr0 K HW3MEPHUTENI0 MOIIHOCTH, TNPOU3BOJUTCS ITyTEM 3aMEHbl BHENIHEH YacTh
paszbema (Tak Ha3bIBAEMOTO «aJanTepa»). B KOMITJIEKT MOCTaBKH ONTHYECKOTO TeCTepa MOTYT OBITh

BKJIFOUEHBI aJanTepsbl s MOAKIIoUeHus pazbemoB cienytomux tunos: FC, SC, ST, LC, a Takxe
YHHMBEpCaJIbHbIE aAANTEPHI C AUAMETPOM OTBEPCTHS 2.5MM U 1.25MM.

Jist 3aMeHbI aiantepa BaM MoTpedyeTcsi OTBEPTKA C TNIOCKUM OKOHYAHHEM.

[lepen 3ameHol afanTepa CHUMHUTE 3alllUTHYIO KPBILIKY C pa3beMa W3MEpPUTENs MOIIHOCTH,
3aT€M OTKPYTHUTE €r0 KPEIeKHbIE BUHTHI.

Jlnst ycTaHOBKHM PO3ETKH MPOJIeTaiTe IEUCTBUS B 00OpaTHOM TOPSIJIKE.

[Tpu HEOOXOIMMOCTH 3aMEHHUTE 3aITUTHYIO KPBIIIKY.

9.4.00H0BJ1IeHue BHYTpeHHero 1O

[IpousBogutens npubopoB HIIK «Csa3pCepBuc» MOCTOSHHO paboTaeT HaA UX
YCOBEPIICHCTBOBAHUEM: HCIIPABIISIIOTCSI OIIMOKM W HETOYHOCTH, BBISIBIEHHBIE B Ipoliecce
9KCIUTyaTalliH, TOSABISIOTCA HOBbIE (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH. B mpubopax npexycMoTpeHa
BO3MOKHOCTh OOHOBIIeHUs Bepcur BHyTpeHHero 10 ¢ momomipio crenuanbHOM KOMITBIOTEPHOM
IpOrpaMMsl (CM. PyKOBOJCTBO ToJjb30Batess k nporpamme Top940FWLdr).

Jnst oonoBnenust [10 BoimonHUTE crneayroue 1eHCTBUS:
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[ToaxmrounTe puOOpP K KOMIMBIOTEPY C MOMOIIbl0 uHTEepdeiicHoro kabens USB, u3 komrmuiekTa
npubopa. Beikimounte nutanue npudopa.

3anycture mnporpammy «Top940FWLdr». CoemuHurech ¢ mpubOpoM | 3arpy3uTe HOBOE
IporpaMMHOE oOecrieueHHe.

[To 3aBepmienun ob6HoBieHus [1O mutaHue mpubopa BKIIOYUTCS, B MH(POPMAIMOHHOW BKIAIKE
okHa ['1aBHOrO MEeHI0 U3MEHUTCSI HoMep Bepcuu BHyTpeHHero [10.

10. TOBEPKA PE®JEKTOMETPA

[ToBepka pedexkromeTpa MPOU3BOJUTCS B COOTBETCTBHH CO CIICIYIOIIUMU HOPMATUBHBIMU
JIOKYMEHTaMHU:

I'OCT 8.585-2005 «l'ocymapcTBeHHass cucTeMa OOECIEYCHUS CIWHCTBA H3MEpPEHUH.
I'ocymapcTBeHHass IOBEpOYHass cCcxema Uil CPEACTB  M3MEPEHUM [UIMHBI W BPEMEHH
pactpoCTpaHEHHUs] CUTHAIa B CBETOBOJE, CPEAHEH MOIIHOCTH, OCIAOJICHUS W JIJTMHBI BOJHBI JIJIS
BOJIOKOHHO-OIITUYCCKUX CUCTEM CBA3U U IICpCaavdn I/IH(l)OpMaIII/II/I».

Pexomenganuu no merposorun P 50.2.071-2009 «I"ocynapcTBeHHasi cucteMa obecrieyeHus
eauHcTBa n3MepeHuil. PeduiekromeTpsl ontuueckue. MeToauka moBEPKI».

MU 2505-98 Pexomenparusi. «l'ocymapcTBeHHas cHUCTeMa OOCCIICUCHHsI €IMHCTBA
I/ISMepeHI/II\/’I. I/I3MepI/ITeJ'II/I OHTI/I‘IGCKOI\/II MOIIHOCTH, HNCTOYHHUKH OIITHYECCKOI'O I/ISHyIIeHI/ISI nu
ONTHYECKUE TECTEPhl MajorabapuTHHIC B BOJOKOHHO-ONTHYECKUX CHUCTeMax Iepeaaqyr. Meroauka
TTOBEPKI».

MC)KHOBepO‘IHHﬁ HHTCPBAJ - OOUH I'OM.
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11.KOMIIVIEKTHOCTbD

Ta6muia 6. Kommiekt moctaBku pediekroMmerpa ontuueckoro cepun «Tomaz-9400»

["aGaputnbie
Macca, kr
HaumenoBanue Kon-Bo | pasmepsl, MM [Tpumeuanue
He OoJiee
He Ooiee
Onrtuueckuii pedekTomMeTp
«TOTIA3-9400- » lmr | 11055235 0.9
OnTuyeckuit Kfl6eJ'IL, _— 2000 0,05
apMUPOBAHHBIN COCTUHUTEISIMH .
DJIeMEeHTHl aKKyMYJISITOPHOM
Oatapeu 2 LIT. 18x650 0,2 VYcraHoBIEHBI B IPUOOD
Li-on 18650; 3.7 B, 3.0 A./a
bnok nuTtanus ot cetu
220 B, 2A 11T, 95x90x47 0,2
QyTasip 1 NEPEHOCKH IPUO0Pa| |yt 270x180x70 0,10
[Tacniopt 11T 0,05
Kabenb coenunurensusiii USB |yt 1.8 M 0,10
JIMcK ¢ mporpaMMHBIM
obecrieueHreM lurr
Tabmuna 7. KowmiulekT noctaBku MOAyNsl pedaeKToOMeTpa ONTHYECKOro JJIsi BCTPOEHHBIX
npuMmenenuit cepun «Tonaz-9400-E»
Koim-Bo, I'abapurhbic Macca, kr
HanmenoBanue pa3Mepsl, MM [Ipumeuanue
IIT. He Oonee
He Oonee
Moayib ONTHYECKOTO
pediekTomeTpa 1 110x55%235 0,9
«TOITA3-9400- -E»
DyToIsp VIS IepEHOCKH TIPHGOpa 1 270x180x70 0,15 | Lo MononHuTensHOMY
3aKa3zy
[Tacniopt u3nenus 1
JlononmHUTENbHBIE
ITo nononHUTENBHOMY
KOMIUIEKTYIOLIE, 00YCIOBICHHbIE SaKa3
HpeAroiaraéMblM IPUMEHEHUEM M
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12.CBEAEHUA O XPAHEHUU U TPAHCITIOPTUPOBAHHUHN

[IpuOopbl 10 BBEOEHUS B DJKCIUIyaTallUIO CIEAyeT XpaHUTh Ha CKJIaJaX B YIaKOBKE
MPENNPUITUA-U3TOTOBUTENS TIPU TEMIEpaType OKpyXkaromiero Bosayxa ot -25 °C mo +55 °C u
OTHOCUTETFHOM BIAXXHOCTU Bo3ayxa 95 % (nmpu tremneparype +25 °C).

XpaHuTh TpuOOPHI 6€3 YIAKOBKHU CIIEIYET MPU TEMIEpaType OKPYKAroIIero Bo3ayxa ot +10
°C no +35 °C u oTHOCHTENBbHOM BlaxHOCTH Bo3ayxa 80 % (mpu temneparype +25 °C).

B nomenienusix st XxpaHeHHsI COJiep>KaHuE B aTMOCc(epe KOPPO3ZUOHHOAKTUBHBIX ar€HTOB HE
JIOJDKHO TpeBbImaTh HOpM, yKkazaHHBIX B ['OCT 15150-69 nns ycnosuit xpanenus 1J1.

JlomyckaeTcsi TpaHCIOPTUpPOBaHHME Tpubopa B TPAHCIOPTHOM Tape B  3aKPBITBHIX
TPAHCIIOPTHBIX CPENICTBAX JIIOOOTO BHJIA C COOJIIOIEHUEM CIIEAYIOIINX YCIOBUM:

- TEMIIEpATypa OKPYKAIOLIETO BO31yXa: —25°C ...+ 55°C.
- OTHOCHTEJIbHAS BJIIAJKHOCTh BO3/yXa! 95% npu +25°C.
- aTMOC(epHOE 1aBJICHUE: 70-106,7 xI1a (537-800 mMm.pT.cT.)

- J0IMyCTHUMad TPAaHCIIOPTHAA TPACKaA:

YHUCJIO yIapOB B MUHYTY: 80-120;
. 2.

MaKCUMaJlbHOE YCKOPEHHUE: 30 m/c”;

MIPOIOJDKUTEIBHOCTD BO3JICHCTBUS: 1 yac.

HpI/I TPAHCIIOPTUPOBAHUHN CAMOJICTOM HpI/I60pBI JOJIXKHBI OBITh pa3sMCIICHBI B OTAINIMBACMBIX
TCPMETHU3NPOBAHHBIX OTCCKAX.
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13.TAPAHTUA

[IpennpusTHe-u3roTOBUTENIb TAPAHTUPYET COOTBETCTBHE ONTHYECKOTO peduaexTomeTpa
cepun «TOITA3 9400» TpeboBaHMsIM, MPUBEJCHHBIM B TeXHUYECKUX YCIOBUAX «PedrekToMeTpsl
ontudeckue cepun  «TOITA3-9400»» TV 665850-100-94582333-2016 mnpu cobmaroaeHun
noTpeOUTENIeM YCIOBUN JKCIUTyaTallud, XpaHEHUs] U TPAHCIOPTUPOBAHHS, PErJIAMEHTHPOBAHHBIX
JTaHHBIM PYKOBOJICTBOM I10JIb30BATEIS.

[IpennpusiTHe-U3rOTOBUTENIb ~ TApaHTUPYET  HOPMAIbHYIO  paboTy  IOCTaBJIEHHOTO
o0opynoBaHusl B TeueHHEe 24 MecsleB C MOMEHTa Iepeladyd HU3Aenus MokymnaTento. B cioydae
OOHapyKEHHsI HEHCIIPABHOCTEW M3TOTOBUTENH OO0S3yeTCsl MPOM3BECTH TapaHTUHHBIA PEMOHT WIIH
3aMEHy HEHCIPAaBHOW NMPOAYKIMHU. J[aTa OTTpy3KH U3ACIINs YKA3bIBAETCS B €r0 MACIOPTE.

I"apanTHa HE pacnpocTpaHseTcs:

— Ha 6BICTpO HN3HAIINBACMbIC KOMIIOHCHTHI, ACTAJIM OTACIIKHM U IIPOYHC ACTAJIH, 06J1a):[a10mne
OIrpaHUYCHHBIM CPOKOM HCITIOJIb30BAHMA,

I'apanTnsa yrpaunBaeTcs B Ciiydasx:

— HapyLIEHUH TIOMO U KOHTPOJIbHBIX METOK MPEANPUATUA-U3TOTOBUTENS (IIPU UX HAJIUYUN);
— OTCYTCTBHH CBHUJIETEIIBCTBA O IIPUEMKE;

— IPU HAJIMYUHM MEXAHUYECKHUX CJIEIOB BCKPBITHUS;

— BO3HHKHOBCHU HOBpe)KI[GHI/Iﬁ, BbI3BAHHBIX HE 3aBUCAIIMMU OT IIPOU3BOJUTCIIA
IIpUYWHAMH, TaKMMH, KaK IIEPCIajbl TEMIIEPATYP, IOIIaJaHUC BO BHYTPb an6opa IMIOCTOPOHHUX
npeaMcETOB, )KPI}IKOCTeﬁ, ABJICHUA TPUPOIABI H CTUXHIHBIE 6eJICTBI/I${, IMMOXXapel, XHBOTHLIC,
HAaCCKOMBIC U T.II.,

— OTKa30B M HEUCIPABHOCTEH, BBI3BAaHHBIX TPAHCIOPTHBIMHU MOBPEXKICHUSMHU, HEOPEKHBIM
oOpallieHueM, W/WIM HEMPaBHIBHBIM YXOJOM, HapylIeHHEM MpaBWJI JKCIUTyaTallud U B CIy4au
SKCIUTyaTallUM  W3JeNHsl B HEJAOKYMEHTHPOBAaHHBIX  peXHMaxX, a Takke B  Clydae
HECAHKIIMOHUPOBAHHOTO PEMOHTA MPUOOpA.

Hpe,[[HpI/ISITI/Ie—I/ISFOTOBI/ITeJ'IL HEC HCCCT OTBCTCTBCHHOCTHU 3a Y6BITKI/I U YIOIYIHICHHYIO BBII'OAY,
BBI3BAHHYIO IPOCTOCM H3ACIIHA B CBA3HM C €TI0 HCUCIPABHOCTHBIO W MPOBCACHUCM FapaHTHﬁHOFO
PEMOHTA.

[TpennpusiTHe-u3roTOBUTENIb HE HECET OTBETCTBEHHOCTH 3a YIIEpO, MPUYMHEHHBIA IPYyromy
000pyI0BaHUIO, pabOTAIOIIEMY B CONPSKEHUU € IAHHBIM H3/1E€THEM.

[IpennpusiTHe-U3roTOBUTENIb HE HECET OTBETCTBEHHOCTH 32 (DPU3MYECKHI YPOH WU TPaBMBI,
[IPUYUHECHHBIE U3/IEIIUEM.

KOMHJ’IGKTaHI/ISI, HaJINn4Yue MCXaHHYCCKHUX HOBpe)KIIeHHfI IMPOBEPACTCA IMOKYHNATCJICM Ha
MOMCHT IIOJYy4YCHUA U3ACIUA, U B I[ELHBHGI\/'II_HGM OTBCTCTBCHHOCTh 3a KOMIIICKTHOCTh H
MCXAaHNMYCCKUC ITOBPCIKACHUA U3TOTOBUTCIIL HEC HECCT.
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13.1.CBenennsi 0 pekjaManmsix

B cnydae orkaza B pabore ontuueckoro tecrepa-peduexromerpa cepun «TOITA3-9400» B
NEepuoJi TapaHTUHHBIX 0053aTeNbCTB HEOOXOAMMO COCTaBUTh aKT € YKa3aHHEM NaclOpPTHBIX
HAHHBIX TpuOopa (HAaMMEHOBaHWs, 00O3HAYCHHS] M CEPUMHOTO HOMEpa MpuOopa, MPHCBOSHHOTO
HpEANpPUATUEM-U3TOTOBUTENEM, JaThl HM3TOTOBJIEHUS), AAThl BBIXOJA M3 CTPOSl U OTKIOHEHHM
(akTHUECKUX MapaMeTPOB OT TPeOOBAHUH, YKa3aHHBIX B HACTOSILEM OIUCAHUU.
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IMPUJIOKEHU A

[Tpunoxenue 1. luarnocTuka u ycrpaHeHne HEUCIPABHOCTH pedieKToMeTpa cepuu

Tomna3-9400
Ne IIposiBieHue Bo3moxnas JeiicTBUA 10 YCTPAHEHUIO
HEHCIPABHOCTH NPUYHHA

1 |IIpubGop He Bkitouaercs |- Ilomubrit paspsn CHauana HYXHO — YOEOUTBCSA, UYTO  OTO

JOJTUM (>3CEeKyHT) BCTPOCHHOMU MPOUCXOAUT HE H3-3a TMOJHOH Ppa3psaKu
HaXXaTUEM KHOIIKHU AKKYMYJSTOPHOH | BCTPOCHHOM aKKyMYJSITOpHOH  Oartapeu.
«BKI1./BBIKIL Y. Oatapewu; [Monxirounts BHEIMHUNA OJIOK OUTAHUS U

MOBTOPUTHh TOMBITKY BKIIOUEHHUS Mpubopa.
Eciu npubop He BKiIIOYaeTcs ToOcCie

- 3aBUCAHHUC KOHT-

poJsuiepa npudopa
MOJIKIIIOUEHUS] BHEIIHETO TMHUTaHUS, HYXHO

BBIMIOJIHUTh COpOC KOHTpoiepa mpubopa.
Knonka «Copoc» HaxOJUTCA oz
OTBEPCTUEM, pACIIOJIOKEHHBIM Ha OOKOBOMH
nmaHenu — mnpubopa  MOCEpeIuHEe  MEXITY
pazbemamu USB-A u USB-B. [lns naxatus
KHOIIKM HY)XHO HCIOJIb30BaTh CTEP)KEHb
auamMeTpoMm Mesee 1.5 mm.

[Tpunioxenue 2. Meroa TeCTHPOBAHMS He OKOHIIOBAHHOTO ONTHYECKOr0 KabeJs ¢
nomoumbio peduiekromerpa cepuun Tonasz-9400.

JaHHBI METOJ MO3BOJISIET COKPATUTh BPEMS BBINIOJIHEHUS U3MEPEHUN U COXPAaHEHUS Pe3yJbTaTOB
U3MEpEHHS ITPH BXOJHOM KOHTPOJIE BOJIOKOH ONTHYECKOro Kabels mepe1 ero YKIaIKOH WK MPH BBIXOTHOM
KOHTpoJIe 6apabaHa ¢ kabeneM Ha KaOeJTEHOM 3aBOJIE.

Kak mpaBwio mpu BBINOJHEHUM IOJOOHBIX HM3MEPEHHM KO BXOJy pedIeKTOMETpa IMOAKIIOYAIOT
ajmanTep HEOKOHIIOBaHHOTO BoJIokHA. CHauaja B MpUOOpE yCTaHABIWBAeTCsA pexuM "PeanbHOTO BpeMeHH"
("O0630p") . [loxroTaBNMBAOT OYEPETHOE BOJIOKHO JJIs TIOJKITFOUCHUS €T0 HA BXOJ aJanTepa: 3a4uINaloT U
JICJIal0T POBHBIN CKOJI. IT0AKIF04AIOT TOATOTOBACHHOE BOJIOKHO, OJJHOBPEMEHHO KOHTPOJIUPYS 10 JUCILICIO
pedraexToMeTpa KaueCTBO MOAKIIOYCHUS. Y OSAUBIINCH MO KAPTHHKE PEIICKTOrPAMMBI, YTO MOJKITIOUCHUE
BOJIOKHA K TMpUOOPY Xopoliee, MpuOOp NepeBomsaT B pexum "DkcrepT" wuiau "ABTO" Uisl CHSITHS
peduekTorpaMM Ha TpeOyeMbIX 3HAYCHUSAX JJIMHBI BOIHBI M C JIYYIIMM pa3pelicHUEM, YeM B PEKHME
"O030p" . Pe3ynbraThl H3MEpEHUS COXPAHSIOT B BLIOPAHHOM 3apaHee KaTajiore BHYTPCHHEH WM BHEIIHEH
KapThl TaMATH. 3aTeM NepeBOAAT MpuOop oOpaTHO B pexxuM "PeansHoro Bpemenu" ("O630p"), u mepexoaar
K MTOJIKITIOYCHHIO CIIETYIOIIEr0 BOJIOKHA.

B onTtuueckux pedaexromerpax cepun Tomaz-9400 mpenycMoTpeHa BO3MOXKHOCTH 3HAYHUTEIBHO
YMEHBIINTh OOlllece BpeMsi OIUCAHHBIX BBINIE M3MEPEHUI 3a CYET COKpAlICHUS HEOOXOJAMMOIr0 YHhCIia
PYYHBIX TeEpeKIroYeHuil mnpubopa. Hike ommcaHa MOCIEIOBATENBHOCTh —JIEWCTBHH — H3MEPUTEIS,
ucrons3yomero peduexromerp Tomaz-9400 amns ObICTPOTO TECTUPOBAHUS ONTHYECKOTO Kalens ¢
HEOKOHIIOBAHHBIMU BOJIOKHAMH.
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I1 1.1. IToaroroBKa K H3MEepeHUSM.

Ha »tamne IIOATOTOBKH I/I3MepeHI/Iﬁ YCTAHABJIMUBAIOTCA MapaMCETpPbl HU3MCEPCHUSA pe(l)J'ICKTOI‘paMMBI,

BBOIUTCA TpedPrkc UMeHH (aiina peduiekTorpaMMbl W IYTh JJISl COXpaHEeHUs (aiioB HM3MEpEeHHBIX

peduiekTorpamm.

1. BkmounTth nuraHue npubopa. B rimaBHoM MeHIO BbIOpaTh  pexum "Peduextomerp”. B

OTKPBIBIIEMCS] OKHE YCTAaHOBKH NapaMeTpOB U3MEPEHH B NEpBOIl cTpoke "PexxuMm" ycTaHOBUTH

"O0630p", yCTaHOBUTH HEOOXOMWMBIC 3HAUCHUS B CTpokax "Jlmama3oH paccrosHUA" U

"I TENbHOCT 30HANPYIOILEr0 UMITYibca", ONTUMAaIbHBIE TSl TECTUPYEMOTro Kadersl.

SM _ __OTDR | NS63 [ 17:31
Uamepenue Cobuitua BonokHo KaBenb-undo
Pexum Obaop
OnwHa BonHbI 1310
AvanasoH nsmepeHui 2,5 km
Mmnynesc 50 He
Bpems ycpegHeHusA ile
ABTOCOXpaHeHue Boikn
TecT NOAKNIOYEHUA Buikn
duneTp ABTto

Puc. IT 1.1 YcranoBka mapameTpoB uzMepeHus B pexume «O030p»

2. 3amycTUTh U3MEPEHUS HaXKaB KHONKY "S".

3. HOILKJHO‘{I/ITI) IIEPBOC BOJIOKHO 4YE€pe3 aaanTep HCOKOHIIOBAHHOI'O BOJIOKHA Ha BXO[

pednexTomeTpa  mA0OMUTBCS Ha Juciiiee pedIeKTOMeTpa KapTUHKH pedrIeKTorpaMMBl,

COOTBCTCTBYIOHICfI XOpomeMy BBOJAY CUIHajla B BOJIOKHO.

-% SM OTDR | N963 | | 17:59 ]‘E:l

Uamepute ‘
"
COXpaHuTL ‘

I

Puc. IT 1.2 Orobpaxenne pedaeKTorpaMMbl TECTHPYEMOTO BOJIOKHA.
4. OcCTaHOBUTH MPOLIECC UBMEPEHUS JIIUTEIHHBIM HAXKaTHEM KHOTKHU "S" .
5. BepHyTbcsS B OKHO YCTaHOBKH MapaMeTpoB m3mepeHus Haxas Kaomnky "Hazan";

6. YcrtaHoBuTH pexxuM "DkcnepT" (B MEPBOii CTPOKE)

59



60

10.

11.

SM OTDR |N963 |3 17:19

WUamepenne CobbituslBonokno| Kabenk-undo
Pexum IKcnepT
OuanasoH uamepeHumn 2,5 kKm
Mmnynbc 50 He
Bpemsa ycpeaHeHus 15¢c
ABTOCOXpaHeHue Bbikn
TecT nogknOYeHUA Buikn
PuneTp ABeto

Puc. IT 1.3. YcraHoBKka napaMeTpoB U3MEPEHHUS B PEKUME «IKCIEPT»
Bri6pats TpebyeMble 3HaUE€HUS IIHH BOJH (B CTPOKE 2)
VYcranoButsh "Bpemst ycpennenus" He meHee 15 cek.

"NunanazoH paccrossHUKA" W "/[MMTENBHOCTH  30HIMPYIOIIETO  HMMITylbca"  OCTaBUTh
HEM3MEHHBIMH.

3amycTuTh W3MEpeHus HakaTheM KHomkw "S". JloKmaThCs 3aBepIIeHUsS M3MEpPEHHH Ha BCEX
BBIOPAHHBIX 3HAYCHUSX JUTUHBI BOJTHBI(CM. puc. I11.4.)

Haxarp xHomky "F3"(CoxpaHuTh). B OTKpBIBIIEMCS OKHE MapaMeTpoB COXpaHeHus (aiina
yCTaHOBUTH NpedUKC MMEHU Qaiina, Ha3BaHWE MAaKH OO0beKTa M Manku Kadeins, mpeddukc
HAMMCHOBAHUS BOJIOKHA W Ha4allbHbIi HOMEp BOJOKHA "1", BhIOpaTh WHKPEMEHT HOMEpa
BojlokHa. Takum oOpazoM OymeT BBIOpaH WIyTh COXpaHEeHHS GailloB ¢ pe3yiabTaTaMHu
tectupoBanus. (cm. puc.Il 1.5.)

SM OTDR | N963 | [17:24 |5

Tpacca |CobbiTua Mudopmauma
: HAnuna
BOMHbI
"""""""""""""""""" MacwTtab

Coxpa-

b 5 i i HUTb

A:1749m |B-Al: 1029.80 m HaknoHx: 0.315 nB/km

B:1047.29m |Motepu: 0.31 nb

Puc.I1 1.4. Pe3ynpTaT H3MepeHHs B peKUME « IKCIIEPT»



SM OTDR |N963 |HE
daun: dfg_01_001_ST_ xxxx.sor

Ouck 0: OTDR/
Wma daiina dfg_01
Manka obbekTa TEST_1km
Manka kabens test01

Wma onepatopa 9400_N963
BonokHo red_yellow
Ne 001 |AsTo +
Hauano nuHuu (A) 1

KoHeu nuuuu (B) 2

Tun Tpaccsl CraHgapTHbIi
KommeHTapuii

Puc. I11.5. YcranoBka mynu 1 napaMeTpoB coXpaHeHHs (aiyioB ¢ pe3ynbTaTaMyd U3MEPEHHUSI.

|17:26 |22

Hantu
nanky

Coxpa-
HWUTb

12. Eme pa3 naxats "F3"(Coxpanuth). M3mepeHHble peduekTorpamMmbl OyayT COXpaHEHBI B

BeIOpaHHyto nanky(cM. Puc.Il 1.6). Homep BonokHa mociie 3Toro yBeauuuTes Ha 1.

OTDR |N963 |BE  |17:30 | =2

MpoBoaHMK

0: OTDR/TEST 1km/test01
dfg_01_001_ST_1310.sor
2 dfg_01_001_ST_1550.sor

Yoanuts
nanky/
chann

Konu-
poBaThb

MamsaTs [7576 MB] USB muck [3892 MB]

e - 2

Puc. I1 1.6. ®aiinsl ¢ pe3yapTaTaMu U3MEPEHNUS IIEPBOTO BOJIOKHA.

(Takum oOpa3oM B pe3yiabTaTe BBITOJHCHHS OIMCAHHBIX BBINIC NEHCTBUNA OBUIM YCTaHOBIJICHBI

(mpeddukc) ans coxpaneHus GaiyoB ¢ pe3ynbTaTaMyd U3MEPEHNS )

II 1.2. BoinosiHeHHe U3MepeHU i

napameTpbl M3MepeHus: pediekrorpaMm B pexkume "OkcmepT" M BhIOpaH myTh M oOmIas 4yacTh HMMEH

Ha stom srtame Oynmer mpoBEeOeHO TECTUPOBAHHME BCEX BOJIOKOH Kalens ¢ KOHTPOJIEM KadecTBa

TanKe, MyTh K KOTOPO# OB BRIOpAH HA ATare MOrOTOBKH.

MOJKIIIOYEHNSI BOJOKHA Ha BXOX peduekromerpa B pexume "O030p" u u3MepeHHeM peduieKTorpamMm
BOJIOKHA B pexuMe "Jkcnept" Ha BEIOPaHHBIX JJUHAX BOJH. Pe3ynbraTel H3MepeHust OyayT COXpaHEHHBI B

13. BepHyThCSl B OKHO YCTaHOBKH NapaMeTPOB HM3MEPEHUs peduIeKTOrpaMMbl HaXKaTHEM KHOIKH

"Hazan". (puc. I11.1)

14. YcraHoBuTh pexxuM "O0630p" U HaXKaTh KHOMKY "S" .

15. HOZ[KJ'HOLII/ITB O4YCepCAHOC BOJIOKHO UYCpe3 aAanTep HCOKOHIOBAHHOI'O BOJIOKHAa Ha BXO[J

pednexTomerpa moOUThCS Ha jauciuiee  pedieKToMeTpa

COOTBCTCTBYIOH_IefI XOpoumeMy BBOAY CUIHajla B BOJIOKHO

KapTHHKH  pedIIeKTOTpamMMmBl,
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-# SM OTDR | N963 |

1.5 ab

L

-jlila)imm:OG:wp
|

WMamepute

"
COXpPaHWUTBE

Puc.I1 1.7. Pednekrorpamma B pexxume «O0630p» (PeansHoe Bpemsi»)

16. Haxxatp u ynepxuBath KHONKY "F3" 10 TTOSBICHHS 3BYKOBOTO cHTHaia. [Iprbop mepeximtounTcs
B pexuM "DKcrepT' W BBINOJHAT HM3MEPEHUS C BHIOpaHHBIMH paHee MapaMeTpamMHu Ha
BBIOpaHHBIX JuIHAX BOMH (cM. pucyHku [11.8, I11.9, I11.10),. Ilo oxoHuaHMH NKKIIAa U3MEPEHUI

npubop nepexitountcs B pexxkum "O630p".

Uamepenue ALCot R

I MY Wt
—_— . i sl L |l e | Ll [
| Pexkxum:3KcnepTt =

i A

|IEE

=

. Wamepute
u
COXpaHUTb

Puc. IT 1.8. IlepexitoueHre B pexkuM «IKCIEPT» MOCTE ATUTENBro HaxKaTus «F3».

3mepeHne

‘Pexm:OxcnepT

Puc.IT1.9. U3mepHue Ha nnuHe BoaHbl 1310 HM

OTDR | N963 [17:50 | =2




-% SM OTDR | N963 | | 17:59

Wamepenune

WUamepenue

Wameputb
A 2250 u
Pexum:0630p r:oxpan nThb

Daiinkbl coxpaHeHbi!

0%

Puc. IT 1.10. Coobuienue o coxpanenuu ¢aiino. Bozepamenue B pexxum «O030p»

17. Ecnu Tect kabens He 3aKOHYEH, MOATOTOBUTH CIEAYIONIEE BOJOKHO (3aYMCTHUTH M CKOJIOTH) U
nepedtd Kk 1.15. Ecnm Bce BOJOKHAa KaOenss MPOTECTHPOBAHBL, 3aKOHYHTH W3MEPEHUS
JUTATEIBbHBIM Ha)kKaThueM KHonku "S".

18. JlaHHbIC M3MEPEHUs, COXPaHEHHBIC BO BHYTPEHHIOIO MaMsATh MpHOOpa MOKHO CKOMPOBATh Ha
BHEIIHIOK USB-KkapTy mnaMsaTé WM 3arpy3suTh B KOMIIBIOTEP C IIOMOINBIO IPOIPaMMBI

"TopOTDRViewer".
sM OTDR |Ng63 |3 17:38
MpoBoaHuk
—adfg_01_001_ST_1550.sor “Il YaanuTe
—2adfg_01_002_ST_1310.sor nanky/
—LOdfg_01_002_ST_1550.sor chaiin

—Odfg_01_003_ST_1310.sor
—adfg_01_003_ST_1550.sor
—2dfg_01_004_ST_1310.sor
—3dfg_01_004_ST_1550.sor Konu-
—adfg_01_005_ST_1310.sor poBaThb
—2dfg_01_005_ST_1550.sor
—2dfg_01_006_ST_1310.sor
—2dfg_01_006_ST_1550.sor
—2dfg_01_007_ST_1310.sor
—Odfg_01_007_ST_1550.sor e

Mamams [T576 MB| USB guck [3892 MB|
[ m

Puc.IT 1.11. Cnucok ¢aiisioB ¢ pe3yibraTaMyu U3MEPEHHUs B IMaMsATH proopa.
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