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1 O6mue noaoxeHns

Hacrosias MeTOMKa IoBepkH pacrpoctpansiercs Ha kamepy CinCam InGaAs-640-S (zanee —
kamepa) mpomussoactsa ¢pupmbl CINOGY Technologies GmbH., I'epmanus, npeaHasHa4YCHHYIO A
M3MEpEHHH IMPHHBI My4Ka Ja3ePHOrO M3JIyYeHHs, W YCTAHABIMBACT MOPANOK, METOAbl H CPEACTBA
MpPOBE/ICHHS TEPBMYHON M MEPHONMYeCKOH moBepok. ITo HTOraM mpoBeleHMS MOBEPKH O0IDKHA
obecreynBatbes mpocinexusaemocts k DT 187-2016. IloBepka KaMephl BBINOJIHACTCA METOAOM
TPSMBIX H3MEPEHHA.

WuTepBan Mex 1y noBepkamu 1 roa.
2 Iepeuens onepauuii MOBEPKH CPEACTBA H3MEPEHHI

2.1Tlpu npoBejeHHH NEPBHYHOH H TNEPHOIAMYCCKOH IIOBEPOK BBINOIHAIOTCA ONEPAlHH,
yKasaHHbIe B Tabnuie 1.

Tabmuma 1 — Onepauuy NOBEPKH

Homep O643aTeIbHOCTD BHINIOJHEHHS
HaumeHoBaHHE Onepanyu nyrkTa HJI oInepaluy pHu NoBEpKe

IO TIOBEpKe NEepBHYHOH TIepHOANIECKOM
BHemH#i 0CMOTp CpeICTBa H3MEPEHHH T Ha Ha
[TosroTroBKa K MoBepke H ONpoOOBaHHE CPEICTBA 79 T Tla
H3MepeHui
ITpoBepka unporpaMMHoro obecrieyeHus CpecTBa 73 T Tla
H3MEpCHHH
OnpepeneHre METPOJIOTHYECKHX XaPAKTEPHCTHK 7.4
OnpeneneHue AManasoHa ¥ pacyer
OTHOCHTEJIbHOM NOrpeIHOCTH H3MEPEHHUH 7.4.1 Ha Ha
IIMPHHBI IyYKa Ta3€PHOr0 H3Ty4eHHs

2.2 Ipu mony4eHHH OTPHIATEIbHBIX PE3yIbTaTOB IIPH MPOBEACHHHA XOTH OBl O/IHO# onepauHH
TIOBEepKa IpeKpamiaeTcs.

2.3 TloBepKy CpeCTB H3MEPEHHUH OCYIIECTBISIOT AKKPETHTOBAHHEIE B YCTAHOBJICHHOM MOPSZIKE
B 061acTH 00ecneyeHHs eIHHCTBA H3MEPEHHH IOPHINYECKHE JTHIA H HHIXBHIyaJIbHbIC
npeIpHHHMATEH.

3 MeTpoJoruyecKne H TeXHHYECKHe TPeDOBaHHS K CPEICTBAM NOBEPKH
3.1 Ilpu npoBeeHHH MEPBHYHON W NEPHOANIECKOH MOBEPOK MPHMEHSACTCHA CPEACTBA MOBEPKH,
yKasaHHble B TaOmmie 2.



Tab6muua 2 - TpeGoBaHus K CpeCTBaM OBEPKH

Onepanus nosepkn | CpesicTBO MOBEPKH METpPOJIOTHYECKHE U | PexoMeHyeMble THIIBI
TEXHHYECKHE CpPECTB MOBEPKH
TpeGoBaHHsA K
Cpe/cTBaM MOBEPKH
Onpenenenne Bropuunblii 3TANOH Cymmapnas Bropuunsbii 3TaI0H
METPOJIOTHYECKHX MPOCTPaHCTBEHHO- cTaHjapTHas POCTPaHCTBEHHO-
XapaKTepHCTHK SHEPreTHYECKHX HEOIpe/IeIeHHOCTh SHEPreTHYECKHX
CpencTBa XapaKTepHCTHK M3MEpEeHHil IIOTHOCTH | XapaKTEePHCTHK
H3MEPeHHH HMITYJIBCHOTO JIa3€PHOTO | PHEPIHH OT 1-10” o HMITYJIECHOTO
m3nyqenus (zanee — BOT) | 5 10° H)K/CMz; N1a3epHOT0 M3IyYEHHS B
yrBepkaeHHO# [[pyKazoM | HIMPHHBI My4Ka JIU ot | mmana3oHe IUIOTHOCTH
Poccrannapra o1 3n030MMuE yria sHepruu oT - 10° no
28.09.2018 r. No 2088 PAacXOIMMOCTH OT 5 10 | 5° 10°  Jik/em®, mpm
30 yro.c.mwor 100 no | 3HAUCHHAX yTJIOB
300 yrun. c.; Ha JUIMHAX | PACXOIMMOCTH OT 5 JI0
gonH 1,064 u 0,532 30 u ot 100 mo 300 yru.
MKM ¢ Ha JUIHHAax BOJH
(uc) cocTaBuseT 5-102. | 1,064 u 0,532 MKM
(per. Ne
2.1.ZZA.0097.2017)
V1BepKIeHHEIE
BTOPHYHBIE ITAIOHBI 10
[TIC B COOTBETCTBHH C
ITpukasom
Poccranmapra oT
28.09.2018 r. Ne 2088
Omnpezenenue CpenctBo uamepennii | [Ipenenst abcomotroii | Mismeputess
YCIIOBHH TeMIIepaTypsl, BIaKHOCTH, | OrPEIIHOCTH napameTpoB
pOBEJCHHUA JIaBJICHHS. H3MEpEeHHH MHKpOK/JIMMATa
MOBEPKH - Temmepartypsl ot - 45 | Meteockon-M (per.Ne
1o + 85 °C; cocrasnser | 32014-11) u 1p.
+ 0,2 °C;
- OTHOCHTEIIBHOM
BJIAKHOCTH 0T 3 10 97
%; coctasiuseT * 3,0%;
- JaBIIEHHs BO3IyXa OT
80 mo 110 «xlla
coctasnser = 0,13 klla

3.2 Cpencrsa MOBEPKH, yKa3aHHBIC B tabnuue 2, JO/DKHBI OBITH aTTeCTOBAHbI (moBepeHbI) B
YCTAHOBNIEHHOM Iropsake. JlomyckaeTcs Takke MNPHMEHEHME JPYIrHX CPENCTB IIOBEPKH, HE
npEBeleHHBIX B Tabmmie 2, 00eCHmedMBAIOMMX —ONPEACICHHE (KOHTpPOJIB) METPOJIOTHYECKHX
XapaKTepHCTHK MOBEPAEMOH KaMepsl ¢ TpeOyeMOH TOUHOCTEIO.



4 TpeGoBaHus K CHENHAJHCTAM, OCYMECTBISIOMHM NOBEPKY

K mpoBeeHHIO OBEPKH J0MYCKAKOT:

- COTPY/IHHKOB H3 YHCIIa HHKEHEPHO-TEXHHYECKOT0 COCTaBa JOMYIEHHEIX K pabote ¢ BOT;

- W3YYHBIIMX HACTOSIIYIO METOIMKY, PYKOBOJCTBO M0 SKCILTyaTallMH Ha Kamepy M CpeicTBa
TIOBEPKH;

- u3yumBIIMX TpeGoBaHus MpH paboTe ¢ Na3epamu COrIacHo I'OCT 31581-2012;

- O3HAKOMJICHHBIE W HMEIOIHE KBATH(HKAIMOHHYIO IPYINY HE HHKE IIl B COOTBETCTBHH C
NpaBUIAMH 1[I0 OXpaHe TpyJa HpH SKCILTyaTaluH SJEKTPOyCTaHOBOK, YKa3aHHBIX B IPHJIOKCHHH K
npuka3y MHHHCTEPCTBA TPY/a H conabHoit 3aumTsl PO ot 15.12.2020 r. Ne 9038;

- mpolIe/He MOIHbIH HHCTPYKTAXK M0 TEXHHKE 0e301nacHOCTH;

- npomeuue oGyyeHne Ha IPaBO NPOBEACHHS NOBEPKH IO TpeGyeMOMY BHJy H3MEPEHHH.

5 Tpe6osanus (yca0BHs1) 110 00ecnedeHHI0 §e30MacHOCTH NPOBEAeHHS OBEPKH

[Ipu  mpOBeAECHMH  TOBEPKH  CIEAYCT cobmomate  TpeOoBaHMA,  YCTAHOBJECHHbLIC
TOCT P 12.1.031-2010, TOCT 12.1.040-83, npasuiamMu 10 OXpaHe Tpyaa IpH IKCILTyaTalluH
3EKTPOYCTAHOBOK, YKa3aHHBIX B MPHIOKECHHH K IIPHKA3Y MHUHHECTEpPCTBA TPYAa H CONHANbHOH 3alHThI
P® ot 15.12.2020 r. Ne 903n.

OGopynoBaHHe, NPHMEHSEMOE IIPH TMOBEPKE, JIOIIKHO COOTBETCTBOBaTh TPeOOBAHHAM
'OCT 12.2.003-91.

Bosmyx pabodeii 30HBI JOJKEH COOTBETCTBOBATH 'OCT 12.1.005-88 mpu Temmneparype
OMEILIeHHs, COOTBETCTBYIOMIEH YCIOBHAM MCTIbITAHHI JUIs JIETKHX ¢usngeckux pabor.

CHcTeMa 37EKTPHUECKOTO MHTAHHS CPEACTB MOBEPKH H Kamep N0JDKHA OBITH 3aIHIIEHA OT
KosiebaHui ¥ MHKOB CETEBOr0 HANPKCHHS.

[Ipy mNpOBEJEHHH TOBEPKH HeoOxomuMo cobmoaars TpeGopaHHs 0€30MacHOCTH IpH
SKCIUTyaTalliH JIa3ePHBIX M3JC/IHH COTJIacHo TOCT 31581-2012, a Taxke TpeOoBaHHs yKa3aHHBIC B
SKCIUTyaTallHOHHOH JJOKyMEHTAIHH KaMepBl.

IoMeleHHe, B KOTOPOM TPOBONHTCS MOBEPKA, MIODKHO COOTBETCTBOBATH TpeboBaHUAM
nokapHo# 0e30macHOCTH 110 FOCT 12.1.004-91 u wuMeTh CpeACTBAa MNOXApOTyWICHHA [0
['OCT 12.4.009-83.

6 TpeGoBanHsi K yCIOBHSM NPOBEACHHH NOBEPKH
6.1 Bce omepanuu NOBEPKH MPOBOAAT B HOPMAIBHBIX yCIOBHIX OKpyKatolieil cpexsl B
cooteercTear ¢ [OCT 8.395-80 npH cieayromuX yCaoBHAX

- TeMIepaTypa OKpYKarolllero Bo3ayxa, i &S S 20+2;
- OTHOCHTE/TbHAS BIAKHOCTD BO3AYXA, %0, HE DOMEL. ..ccovimiviiiininins 65+15;
- arMocepHOe JIaBIeHHE, KITa ..oooviiiiinineis B 100+4.

6.2 TlomemeHue, re MPOBOJMTCS MOBEPKA, A0KHO GBITH YHCTHIM H CyXHM, 0e3 BO3/ICHCTBHA
JIEKTPHYEcKHX ToMeX. B HeM JIOJDKHBI OTCYTCTBOBATE asbl H mapsl, CIOCOOHBIE MOTJIOIATH JIa3epHOE
F3/TydeHHE U BBI3IBATh TEPMUUECKHE HCKAKCHHSA CTPYKTYPEL H3MEPAEMOT0 JIa3ePHOro IMy4Ka.

6.3 Jlns yMeHBIICHHs 3aCBETKH MATPHIIBI BOT u npuéMHOro 3JeMeHTa KaMepkbl (neTeKTOpHOH
MATpHIlbl), BH3BAHHOE (DOHOBBIM ONTHYECKAM H3ITydCHHEM TIPH IIPOBEJIEHUH H3MEPEHHH CIeayeT
0BeCIIeYHTh IKPAHHPOBAHHE OT BHELIHETO ONTHYECKOro H3TydCHHA, YCTpAaHMB BHENIHHE OKPYXKarOIIHEe
HCTOYHHKH CBETA, 3aIITOPHTH OKHA H BHIKIIOYHTE JI€KTPOOCBEIICHHE.

6.4 Tlocle TPaHCTIOPTMPOBKH MM XPAHCHHS IpPH TEMIEpAaType OTJMYHOM OT TeMIepaTypbl
JKCIUTyaTallMy Kamepy HeoOXO0AMMO pacriakoBaTh H BbLICPHKATE HE MeHee OJHOr0o Jaca B HOPMalIbHBIX
YCJIOBHSAX OKpY’KAOLIeH cpefbl 110 1. 6.1 HacTOSIIEH METOJMKH BO M30eKaHHEe NOSABICHHAS KOHICHCATA
Ha ONTHYECKHX TmoBepxHOcTAX. Hecobumonenue TpeOOBaHHsA MOKET NOBIICD paspylieHHe PHEMHOrO
37eMeHTa (IeTEeKTOPHOM MaTPHUILIBI) KaMEphl M IPHBECTH K ¢é HEeHCIIPaBHOCTH.
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7 IlpoBeieHHE MOBEPKH

7.1 BHemH#it 0CMOTp CPEACTBA H3MEPEHHIH

7.1.1 Tlpu BHEIIHEM OCMOTpPE Kamepsl, HOJKHO ObITh YCTAHOBJICHO COOTBETCTBHE CIIEAYIOIIHM
TpeOOBaHHAM:

- Kamepa JOKHA OBITb YKOMIUIEKTOBAHd BCEMH COCTAaBHBIMH HaCTAMH, B TOM qHCIIe
SNIEKTPOHHBIM HOCHTENIEM C NPOTPAMMHBEIM OOecredeHueM H JOKYMEeHTanueil B COOTBETCTBHH C
PYKOBOJCTBOM I10 IKCILTYaTalluH;

- mporpamMMmHoe ofecrieueHHe YCTaHABIIMBACTCA H obecreyuBaeT MOCTYIl K YMPaBICHHIO
Kamepoii, M03BOJIss KOH(MUIypHPOBATh apaMeTphI;

- Ha KOPIyce KaMephl JOJDKHA NPACYTCTBOBATH COOTBETCTBYIOLIAA MAPKHPOBKA C 0003HaUYEHHEM
3aBOJIa M3TOTOBHTEJIS, YKa3aHHEM HaHMEHOBAHHS CPEJICTBA H3MEPEHHUH H 3aBOJICKOT0 HOMEpA;

- ONTHYECKHE 3IEMEHThI KaMepbl He JIOJDKHbI HMETh MEXaHWIECKHX MOBPEK/ICHHA H neexToB
IPHEMHOTO [IOKPBITHSA, TPELIHH, CKOJIOB, CI€/I0B abmsnuu;

- COeIMHUTE/BHBIT Kabens KaMephl JO/DKeH 00ecneuHBaTh HaleXHOE MOAKITIOICHHC.

7.1.2 Kamepa cuuTaercs NpOIIEIIIEH ONEepalHio MOBEPKH C MOJIOKHTETILHBIM pe3yJIbTaTOM,
eCIu:

- KOMILJIEKTHOCTH COOTBETCTBYET TpeOOBaHUAM PYKOBOJCTBA MO SKCILTyaTallHH,

- HA IPHEMHBIX ONTHYECKHX 3JIEMEHTaxX (MaTpuIe) KaMephl HEeT MOBPEXKICHHIH;

- MApKHPOBKa COOTBETCTBYET PYKOBOZACTBY 110 3KCILITyaTalllH;

- mporpaMMHOe ofecnedeHHe YCTaHABIMBACTCS H obecrieunBaeT JOCTYN K YNPaBJICHHIO
Kamepoii, 103BOJIsI KOHQHUTYPHPOBATh NapaMETpbI.

7.2 TIoAroTOBKa K IOBEPKE H ONPOOOBaHKE CPENCTBA H3MEPEHHH
7.2.1 TloaroToBKa K OBEpPKE
72.1.1. YCTaHOBHTH HA KOMIBIOTEp TNpHIAraeMoe MPOTPaMMHOE OOeCIeueHHne, HCromb3ys
3NIeKTPOHHEIH HOCHTENL M3 COCTaBa KamepsL. JIis 4ero 3 KOpHEBOH AMPEKTOPHH C ¢ren-HaKonUTeNs
samycrute ¢aiin ¢ umeneM InstallManager.exe W HaXMHTE «Install software» BriGpas Bepcmio I10
RayCi. YtoObl 3amyCTHTh MPOIECC YCTAHOBKH, CICAyA orofpakaeMblM Ha 3KpaHe HHCTPYKIHSIM,
aasiwuTe «Instally. @aii ¢ TuieH3ueii GyeT aBTOMaTHYECKH YCTAHOBIEH (PHCYHOK 1).

"H ONOGY instalisson Mansger RayGi V2516 )

| CINOG |

i TECHNOLOGIES

Pucynoxk 1
7.2.1.2. Tlocne 3aBeplieHHS YCTAHOBKH MPOrpaMMHOrO obecneuenns «MeHeKep YCTaHOBKHY

nepeKoyaeTcs Ha ycTaHoBKY apaiisepa. Ecim I10 Obu1o ycTaHOBICHO paHee, HaKMHTE KHOmKy «install
5



driver». HeobxonuMele npaiiBepsl is Kamepsl yxke npeaBapuTenbHO BeiOpansl. Haxwmure «Instally,
9T00BI HAYaTh YCTAHOBKY JpaiiBepa.

[Ipumeuanue— He nonkmouaiite kamepy k I1IK no tex mop, noka He GynyT ycTaHOBIEHBI MPOrpaMMHOE
obecrieyenne H mpaiisep.

7.2.1.3. IIO RayCi-Pro paGotaet Tonpko npu noakmoueHHOM USB-kmroue u3 cocTaBa Kamepsl,
KOTOpBI MNOAKITIOYAETCs K HCIONB3yeMOMY KoMmnbioTepy. [IpH mepBoM BKIIOYEHHH Ha 3KpaHe
nosBisercs okHO «New hardware found», ykaseiBaronmee Ha Hanuume Kmoda. [Tocie atoro 3amycTute
pOrpamMMmy.

[IpumeuaHue— Eciu Bo Bpema paboThl nporpaMMHOro obecnedeHua npousowesn cOoi, BpeMs 0XHAaHHS
COCTaB/AET TPH MHHYTbI. Yepe3 TpH MHUHYTBI Bbl CHOBa MowxeTe paborats ¢ [10.

7.2.1.4. Ilocne 3aBepuieHHs YCTAHOBKH HEOOXOAMMOrO NMPOrpaMMHOIO oOecrnedeHHs K KaMepe ¢
MOMOIIBIO TOpTa Ha e€ 3aaHeill maHenw noaxmodvaioT kabens Ethernet csasu c IIK, a B pa3sem s
IUTaHHs U BHEIIHEH CHHXPOHHU3ALMH YCTAHABIMBAIOT BHEIIHHI TPUITEPHBIH BXO M3 COCTABa KAMEPEI,
HEOOXOIMMBI IS HMITYJBCHEIX J1a3epoB, IO3BOJISIIOMME CHHXPOHH3HPOBAaTh KamMepy C BHELIHHM
ucroynukoM JIN u3 cocraBa BOT (pucynok 2).

[lopt nHTaHKs ¥ BHELIHEH
CHHXPOHH3aLMH

- 5
oo crivycs nopt Gigabit Ethemne

PucyHok 2

7.2.1.5. Muraromuii 3ejleHBIM IIBETOM CBETOJAHMOJ Ha 3aJHEH NaHeNIH KaMepbl yKasaHHBIH Ha
DHCYHKE 2 O3HayaeT, 4yTo oOHapyxkeHa cereBas akTuBHOCTh. [locne mommodenus kamepsl k [1K,
CBETO/IHOJ JOJDKEH HAYaTh CBETHTHCS 3€JIEHBIM L[BETOM, TEM CAMBIM OMOBEINasi, YTO Kamepa paboTaer
ucnpasHo H cBa3b ¢ IIK ycranosnena.

7.2.1.6. Bce ¢yHKuMH ynpaBieHHs M HACTPOMKH KaMephl COCPEIOTOYEHBI B OKHaX KOMaHI

YCTAHOBJIEHHOM mporpaMmbl. Vicrmone3ys 3KCmTyaTallMOHHYIO IOKYMEHTALMIO, HACTPAaHBAIOT KaMepy B

=] ”
pabounii pekuM, HaXKaB HKOHKY L Ha IJIaBHOM naHeny paboueif 06macTH nporpaMMsl, 100 BbIOpaB

nyHKT MeHio «Menu item: Extrasy —> «Options Window» —> «Camera». B nosBuBiiemcs OKHE
BEIOpaTh BKIanky «Camera» —> «Selection» H, ecid MOAKIIOYEHO Oosiee OXHOW Kamepbl, JBAKIIBI
INEKHUTE HAa HA3BAHWHM HY)XKHOH KaMephl U ee aKTHBAIWH (PHCYHOK 3).



PucyHc_)x 3

YCTaHOBHTE ClieIyIONIHe apaMeTphl H3MEPEHHH:

- nus nmapamerpa « Wavelength» B 3aBHCHMOCTH OT H3MEpsieMOTO CIEKTPaJIbHOIO AMana3’oHa
JIa3epHOr0 H3/Iy4eHUs HeOOX0AMMO BBECTH TPeOYEMOIO JUTHHY BOJIHBI;

- mapametrp «Floating average» OTBeuaeT 3a CpEJHEB3BELICHHOE 3HAYEHHE IIyMa KaMepsl,
MOJTy4eHHOe M0 Kaapam. J[Jis eTHHHYHOTO TeKyIlero Kaapa Beionpaercs «0»;

- OommHs CyMMHpOBaHMs KaapoB «Frame summing» HeoOXoauma Ui YBEJIHYEHHs YPOBHS
CHTHAJA C HH3KOM HHTEHCHBHOCTHIO. YKa3bpIBaeTcd KOIHMYECTBO KaJapoB, KOTOopele Oyayr
MPOCYMMHPOBaHEI, BApHAHTEL: OT 1 710 16.

7.2.1.7.3atem B TOM e OKHe BhIOparh BKmaaky «Camera» —> «Control» (pucyHok 4) H
YCTaHOBHTh Taliouky Ha (yHkumm «Auto Exposure Time» (aBroskcmosumus / ycunenwme). Taxum
o0pa3oM, porpaMMa aBTOMaTHYeCKH BEIOHPaeT ONTHMAILHOE BpeMs IKCIIO3HIIHH / 3HAUEHHE YCHIICHHS
(ot 50 o 90 % ocBeLIeHHOCTH).

= = — —

Pucynoxk 4

7.2.1.8. Jlns MMIOYyJIBCHOTO peXHMAa M3MEPEHMMH, HCIONB3ys ONIHI0 TPHUITEpPa, KaMmepy
CHHXPOHH3HDYIOT C CHTHAJIOM BHemHero Hctounuka JIM (nasepa m3 cocrasa BOT) mma storo Bo
Biagke «Camera» —> «Trigger» HaXaTh Ha CTPENOYKY NPOKPYTKH M BIOpaTh «ON», BKIIOYHB paboTy
C npephiBaTeneM (PUCYHOK 5).



Delay Time

Activate

PucyHnok 5

7.2.1.9. TTocne BEIGOpa KaMephl ¥ YCTAaHOBKH HEOOXOIMMBIX 1apaMeTPOB MEPEHTH B I7IaBHOE OKHO
NoNIB30BaTeNbeKoro nHTepdeiica (Pucynok 6).

Fle ok Seq e Bus View Window

.i d- D;:"lﬂﬁl‘.

PucyHok 6

Ipu 3ToM B cTpoke 3aronoska [10 «Title bar», mpuBeneHHOM Ha pHCyHKe 6, oToGpakkaeTcs
uHdOpMalMs O MpOrpaMMHOM OOeCIeyeHHH: Ha3BaHHE MPOrpaMMHOr0 oOecredeHHs, apXHTEKTypa
CHCTEMBI, HOMEpP BEpCHH M penakuus. MHpopmaius 0 NOAKTIOYEHHOH KaMepe PacrookeHa B HIKHEH
yacTH paboueil 061acTH Ha OCHOBHOI CTPOKE COCTOSIHMS NAaHENH WHCTPYMEHTOB B pasjiene «Beam
Profiler» (mpodmnomerp). YToObl CKPHITH MIIH MOKA3aTh CTPOKY COCTOSHHS BBIOEPHTE MYHKT MEHIO
«View» — «Status Bar».

3aTeM HeoOXOOMMO IIPOBECTH MpOLEAypy 0a30BOH KOPPEKIHH, TaK Ha3blBaeMyK0 (OHOBYIO
kanmubpoBky. KoTopas mNO3BONSIET YMEHBIIHTh HEPaBHOMEPHOE OCBEUIEHHE O0IacTH MpHEMHOH
IUIOINAKH M BIHSHHE IOINOJHHUTEIPHBIX HCTOYHHKOB ofecreurBas AONMOIHHMTEIBHYIO TOYHOCTH IPH
aHanHM3e W3MEPEeHHil Myuka nasepHoro uimydenns. KamuGposky ¢ona HeoOX0quMO MPOBOAMTH BCerna
nepes Ha4yaJloM H3MEpeHHi.

Kamu6poska poHOBOTO M300pa’keHHs TPOMCXOJHT B aBTOMATHYECKOM PEKHME, TPH HaKaTHH

KHOIKH «Start» B MeHIO KamuOpPOBKH (PUCYHOK 7), BBI3BaTh KOTOPOE MOXKHO NPH MOMOIIH HKOHKH E
MM BHIOpaTh MyHKT MeHio «Extras» —> «Options Window» —> «Calibration» —> «2D toolbar icon»
BHIOpaB Mepel 3THM OJWH W3 CHOCOOOB BBHINONHEHHS /MO0 MOKAApOBEIHA, 1HMOO B TeYeHHE
onpejieNieHHoro mepuona BpeMeHH. COOTBETCTBEHHO, YCTAHOBHB KOJIHYECTBO KaJpOB MM 3HAYCHHE
€MHHIIBI BPEMEHH.



Mpumeuasue— B cayyae U3MEPEHHA NapaMeTpoB HMMYJIBCHOTO Jla3epa, PeKOMEHIO0BaHO BbIOHpaTh
NOKaApOBbIii CMOCO0 MOATOTOBKH KAMEPhI.

7.2.1.10. Jlnst BEIOOpa peXUMa M3MEPEHHH ¢ MOMOIIBIO nabopa xomanz raasHoro oxxa IIO u3
BBINTAZIAIONIMX OKOH BbIOpatsh «File» (aiin), n BHIOpATh PEKUM €IUHAIHBIX u3mepenuii (PucyHok 8).
10 MOKHO CHeNATh, HAKAB HA CHMBON 4 M OTKPHIB pa3siell MEHIO «Measurement» —> «Single
Measurementy, TH00 HakaB Ha CHMBOJ & u orkperts pasgen menio «File» = «Open» — «Single
Measurement».

PucyHok 8

[locne HakaTHs MOSBHTCH OKHO HM3MEDEHHH, MPEACTABJICHHOC HA PHCYHKE 9, B KOTOpPOM
OmepaTop yCTAHABIHBAST KONMYECTBO H3MEPCHHH B Kajpax WM B TEUCHHC OIpeIelIeHHOr0 MepHoJa
spemenH. [locne BBeleHHs MapaMeTPOB HKOHKA «Start» cTaHeT aKTHBHOHM, omoBemias, 4YTO Kamepa
rOTOBA K IPOBEICHHIO H3MEPEHHUH.



Single Measurement Optiors - CoCem CMOS 1201 |8}
| Mesare pmater | Units | Beamiieth
| Messurenet Besied i
) Frames |
@®Duaten 10 . ;
Setangs
IV Mediar Fite
| Ready Uk \
i e ¢ s
Froamos: o o i |
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7.2.1.11. BOT moaroraBiuBaioT K paboTe B COOTBETCTBHH C €ro IpaBHJIaMH COACpKaHHA H
NpHMEHEHHS I 4YEro 3amyCKaioT NporpamMMmy YyIpaBIeHHS BOT ¥ B OKHE MpOrpaMMbl BBIOHPAIOT
pesxum pabotel «[lomrotoka yCTaHOBKH», PabO4yi0 JUIHHY BOIHBI 1,064 MKM H ¢ MOMOIIBIO
KanmubpoBaHHbIX ocnabuTenell u3 coctapa BOT B pasnene «auanasoH SHEPruu» noadupaoT YpPOBEHB
sHeprud JIM COOTBETCTBYIONHIl NPHMEPHO IOJOBHHE OT MAaKCHMAIBHOIO, YKa3aHHOTO B
crienudHUKAIMA HA KaMepy, Ha KOTOpoM OyleT NpOH3BOAHMICA MOArOTOBKA BOT. Ilpu HaxkaTHH
nporpaMMHO#i KHOIKH «CoOpaTh yCTaHOBKY» HPOHMCXOIHT JMArHOCTAKA BCEX ycTpoiicTB U cOopka
onTHyecKoro TpakTa. Ilocie cOOpKH ONTHYIECKOH CXeMBI ONEpaToOp HaKMMAcT NpOrpaMMHYIO KHOIKY
«M3Mepenns» Ipu 3ToM OyayT MOJABaTHCS 3BYKOBBIE CHTHAJIBL.

Kaxslil pa3, KOr/la yCTaHOBKa OIOBeaeT o nojaun ummyJisca JIM, oneparopom Npor3BOAATCA
aaxartue kaonku «Q-SWITCH» ma nasepe u3 cocrapa BOT. Ilo 3aBepuieHHIO Iponecca MOATOTOBKH
nporpaMMa pacCYMTaeT TMOTPEIIHOCTh TMepelayd €IHHHMIbI, COXPAHWT IapaMeTphl ko3 punmeHTa
repesiadu ¥ OrmoBecTHT, 4To BOT roTos K nepenaye e1MHHILI ITHPHHbL JIN.

7.2.1.12. Tlepen navanom H3MepeHHH mmpuHbl myuka JIM, mpoBepsioT COCAMHCHHA kabens
BHEIITHETO NpephiBaTens nasepa B coctaBe BOT ¢ TPAITEPHBIM BXOIOM Kamephl, CHHXPOHH3HPYIOIIHM
curaan JIM ¢ curaanom 3amycka KaMepsl.

11 puMedaHHe— Lnd yBeJIHICHHA YYBCTBHUTEJIbBHOCTH KaMepbl Ja3CpHOE H3JTyH4EHHE JTYHIIE BCEro HanpaslATb
MaKCHMaIbHO OIM3KO K HOpMaJH MJIOCKOCTH MpepbIBaTe]IA, HACKOJbKO 3TO BO3MOKHO.

7.2.1.13. Kamepy ycTaHaBIMBaIOT B onTudeckmii Tpakt BOT u npoBoAsT Npoueaypy FOCTHPOBKY
TaKHEM 06pa3oM, 9TOOBI TEOMETPHYECKHH IIEHTP MPHEMHOIO ONTHYECKOTO 3/IEMEHTA KaMEphl COBIA C
OCBIO TIyUKa FOCTHPOBOYHOTO Jiasepa u3 cocrasa BOT.

7.2.2 OnpoboBanue
7.2.2.1. Ilepen HayanoM onpoOOBaHHs KaMepy TOTOTaBIMBAIOT K pabOTe B MMITYJIbCHOM PEXKHME
¥ yCTaHABIMBAIOT Ha ontuyeckoii ocu BOT B cooretctBhy ¢ m. 7.2.1. B CTpoke MEHIO BBIOMPAIOT
pknanky «File» (¢aiin) u u3 Bemagaromiero Habopa KOMaHI HaXHMAlOT Ha «Single Measurement»
(equHHYHOe mM3Mepenue). Ilocie HaXaTHsS Ha KHONKY «Start» (PHCYHOK 9) xamepa aKTHBHPYETCS C
OIIpell TPUITEpa, 3aImyCcKaeT CHIHAN UL TI0Iaul M3TydeHus, a Ha skpaH ITK BIBOAMTCS OKHO HOBOTO
u3meperus (pucysok 10).
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Pucynok 10

7.2.22. Tlocne OMOBECTHTENHHOTO CHTHATA B COOTBETCTBHM C airoput™MoM paborsr BOT
omeparop, Haxas kaonky «Q-SWITCH» na nasepe u3 coctasa BOT, nogaer JIU Ha xamepy.

MpuMedanue— YpoBeHb JHEPTHH B HMITYIIbCE, MOaBACMOM Ha KaMepy, BEIOHMpAOT MCX0as U3 ee paboyero
Mana3oHa TaKMM 0Gpa3oM, 4TOOBI paccuMTaHHAs IUIOTHOCTh JHEPTHH HE MpEBbILUANA JY4CBOH CTOHKOCTH ONTHYECKHX
37€MEHTOB, YKa3aHHOH B crnelu(UKalHH HA Kamepy, H He MPHBOAMAA K (pM3HYECKOMY pa3pyIUEHHIO MPHEMHOrO 3/1EMEHTa
KaMephl (IETEKTOPHOI MaTPHLbI) H BBIXOALY €€ U3 CTPOA.

7.2.2.3. TIpreMHbIi 3TeMeHT (IeTeKTOPHAs MaTPHIE!) KaMepsl npuHuMaeT JIM 1 ¢ moMompo 10
npeobpasyeT pasNMuHble IOJH HHTEHCHBHOCTH (0071acTh 3aCBEYCHHBIX IMKCceNnei) B IBYMEDHBIH
npoGHIb OMHOYHOrO W3MEPEHHs, 0TOOpakaeMblii Ha dKpaHe (PHCYHOK 11), ucrone3ys I pacyera
METOJI M3MepeHHs IMpPHHE Tyua B cootserctBun ¢ [OCT P UCO 11146-2-2008.
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Pﬁcyﬂok 11

7.2.2.4. Vicionb3yss HKOHKH C JIeBOH CTOPOHBI OT OTKPBITOrO OKHA MOJIy4€HHOT0 H3MEpPCHHI,
MOJKHO BHIOpATh JEHCTBHSA: COXPAHHTh M300paXeHHE Kaapa, MPOBECTH MACIITAOHPOBAHHE, BPAIICHHE
HHTepecylomel o00nacTH, AKTHBHPOBATh CHCTEMY KOODAHMHAT, OTKPBITH MPOCKIHH H 3D Buz,
IIOCMOTPETh CEYEHHE, OTKPBITH OKHO Pe3yIbTaToB.

11



7.2.2.5. Kamepa cumrtaercs mpolIeAIIeH ONEpalHi0 IOBEPKH C TOJOKHTEIBHBIM PE3yJIbTaTOM,
eCIIH TIOC/e TOJAYH JA3ePHOTO H3IYYeHHs B OTKPHITOM OKHE MPOrpamMMbl MOSBHIOCH M300pakeHHE
IUIOCKOCTH ceveHus mydka JIM, a npu HakaTHH QyHKIHOHATBHBEIX HKOHOK C JIEBOM CTOPOHBI 9KpaHa Ha
n300paXkeHHe HAK/IAIBIBAIOTCA COOTBETCTBYIOLINE JaHHBIC.

7.3 TlpoBepka mporpaMMHOro 00eCIeueH s CPEICTBA H3MEPEHHH

7.3.1 JIns mpoBepKH MIeHTHOHKAUMOHHBIX JaHHBIX IporpaMMHoro obecneuenus Ha [IK ¢
YCTAaHOBJTEHHBIM TIporpaMMHbIM obecnedenneM RayCi Bemonuuts 3amyck [10. OTKpeITE MeHIO
«ITomomp» —> «O mporpamMe...», IPOYHTaTh HAHMEHOBAHHE, HACHTHQHUKAIIHOHHOE HAHMEHOBAHHE H
HoMep BepcuH [10.

7.3.2 Kamepa cumTtaercs NpoIIe/Ieii ONepamHio MOBEPKH C IMONOXKHTENbHBIM PE3y/IbTaTOM,
ecIH HJIeHTH(HKAITHOHHBIE JTaHHBIE MIPOrPaMMHOTO obecniedyeHHs COOTBETCTBYIOT
HAeHTHOHKAMOHHBIM JaHHBIM, IPHBEICHHBIM B Tabmuie 3.

Tabmuna 3 — UneHTHQHKaIMOHHBIE JaHHEIE

UnenTuuKannoHHbIe JaHHbIE (TPU3HAKH) 3HageHHe
WnentudukannonHoe Haumenosanue [10 RayCi-Pro
Homep Bepcun (uaeHTHGuKannonHb HoMep) [10, He HuKe V233
[udposoii unentudukarop [10 -

7.4 OnpeneneHne METPOJIOTHYECKUX XapaKTEPHCTHK

7.4.1 Onpenesnende aMana3oHa W PacyeT OTHOCHTENbHOM MOTPElIHOCTH H3MEPEHHH IIHPHHBI
My4Ka JIa3epHOro H3ITy4eHHs

7.4.1.1 Onpenenenne mupunsl myuka JIM nposoautes npu nomomu BOT mpsaMbiM MeTOTOM
u3MepeHuii Ha JuirHe BOJHBI 1,064 MKM NpH 3HAYEHHWH 3HEPIUH, HE NPEBBIIAIONIEH JaHHBIX O Mopore
paspyleHus IPUEMHOMN OBEPXHOCTH, YKa3aHHBIX B CienH(uKanuy Ha kamepy (okomno 150 nJlx).

7.4.1.2 Jlns onpeneseHus Juamna3oHa M3MepeHHs WHpHHBI myuka JIM mcmons3yroT mraTtHBIC
mnadparmel U3 coctaa BOT. B COOTBETCTBHH C MpaBHIAMH COIEpXKaHMs M IpuMeHeHus BOT
NOArOTaBIHBAIOT K paboTe ¥ YCTAHABIHBAIOT AHadparMy B 3 MM.

7.4.1.3 Kamepy, noaroToBiieHHYIO K paboTe B HMIIyJbCHOM pEXHME, YCTAHABIHBAIOT Ha
ontuyeckoif ocu BOT u, Hcrnonk3ys nporpaMMHBIH 3amyck B MeHIO «Single Measurement», HaKHMarOT
Ha MKOHKY «Starty. AKTHBAIIUS KaMephl ¢ ONLMeH TPUITepa 3alyCKaeT CHIHal Ul MMOJayH JIa3epHOro
H3TyYeHHUS.

7.4.1.4 Tlocie ONOBECTHTENBHOTO CHIHAlIA B COOTBETCTBHH C amroput™MoM pabotel BOT
HaxuMatoT KHonKy «Q-SWITCH» na nasepe u3 coctasa BOT, Tem cambim noznasas JIW Ha kamepy.

7.4.1.5 3navenve mmpuusl myuka JIM, m3mepenHoe BOT, Oymer orobpaxarbcss B OKHE
nporpammbl BOT, a 3HayeHHe MPHHBI ITy4Ka, BEIYHCICHHOE KaMepOH Mo IByM ocsaM, oToOpaxaeTcs Ha
CHCTEME KOOPIMHAT aKTHBHOTO OKHA (PHCYHOK 12).
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RayCi - SDmpocmorp 6

Pucysok 12

JIu60 BBIOpAB MYHKT C MKOHKOH OTOOpaKeHHs pe3y/IbTaToB «View» —> «Beam Results» ¢
COXpAaHEHHHIMH B pEAIbHOM BPEMCHH JaHHBIMH O MapaMeTpe Jy4a, KOOpAHHATaX MEHTPOHUAd,
CTATHCTHYCCKHM aHATM30M H BCEMH PaCUeTHBIMH pe3y/ibTaTaMH (PHCYHOK 13).
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Pucynok 13

7.4.1.6 Usmepenus mosTopsitoT He MeHee 10 pas, nojy4eHHBIE 3HAYCHHS IIHPHUHBI ITy4kKa,
m3meperasie BOT 1 kaMepoil O KaKI0MY MMITYJIbCY, 3aHOCATCS B MPOTOKOI IOBEPKH (mpuoXeHHEe
A).

7.4.1.7 ToeTopsitoT onepamuu 1o 1. 7.4.1.2 — 7.4.1.6 ¢ nuapparmoii 6 MM.

7.4.1.8 TIpoBoaaT 06paboTKy pe3yIbTaTOB H3MEPEHHH IIMPHHBI MyYKa JIa3€PHOTO H3IyHICHAS B
COOTBETCTBHH ¢ 1. 7.5.1.

7.5 IMoaTBep K ACHHE COOTBETCTBHA CPE/ICTBA H3MEPEHHH METPOJIOTHYECKHM TpeboBaHUAM
7.5.1 O6paboTKa pe3yIbTaTOB W3MEPEHHH IIHPHHbI My4Ka JIa3epPHOro H3Ty4CHHA

7.5.1.1 Paccunrarth cpenHee apu)METHUECKOE 3HAYEHHE MIHPHHBI My4YKa Ja3epHOro H3TydeHHUA,
H3MepeHHOe KaMepoH, 1o Gopmyre:
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dow = ~Zdicy ()
rae d;., - 3HAYCHHE IIHPHHBI My4YKa Ja3epHOTO H3IYYCHH:A, MM, H3MEPCHHOC Kamepoil 1o
KaXJOMYy HMITYJIBCY
1 - KOJIHYECTBO UMIIYJIECOB.

7.5.1.2 PaccunTath cpejiHee apu(METHYECKOE 3HAYCHHE MIMPHHBI ITy4Ka Ja3epHOr0 H3Ny4eHHS,
usmeperHoe BOT, no dpopmye:

&3’1‘ = 12 di aT (2)

n
rae d; o, - 3HaYeHHe IIMPHHBI y4Ka Ja3epHOTr0 H3IydeHHs, MM, u3MepeHHoe BOT no kaxaomy

HMITYJIBCY;
N - KOIAYECTBO UMITYIIBCOB.

7.5.1.3 OTHOCHTE/IbHYIO TNOIPEIIHOCTE W3MEpPEeHHi IMMPHHBI Iy4Ka JIa3epHOr0 H3ITy4eHHS
onpenensoT no popmyne:

Ocn = (25°) - 100 % 3)
- ]
7.5.1.4 Kamepa cuMTaeTcsi MpOLIEJUIeH ONepamHio MoBepkH no m. 7.4.1 ¢ MmonoXHTeIbHBIM
PE3yJILTATOM, €CIIM JHANa30H W OTHOCHTENbHAs INOrPemIHOCTh W3MEPEHHH IMHPHHBI IMy4Ka JIa3€PHOTO
M3Jy4eHHs COOTBETCTBYIOT [JAHHBIM, IPHBEICHHBIM B Ta0/IHIE 4.

Tabnuua 4 — MeTponoruueckue XapakTepHCTHKH

HanmmeHoBaH#HE XapaKTEPHCTHKH 3HauyeHHe

JInana3oH H3MEPeHHH MUPHHBI ITYYKa JIA3€PHOTO H3ITYyYSHHA, MM ot 3 no 5,7

IIpenensl AOMycKaeMOii OTHOCHTENBHOH MOTPEIIHOCTH M3MEPeHHH

+5
INMPHHBI [TyYKa JIA3ePHOTO H3Ty4eHHus, %o

7.5.2 Kamepa cunTaercsi npolue/ el MoBEpPKY ¢ MOJIOKHTEIbHBIM Pe3yIbTaToM M JIOMYCKaeTCs
K NPHMEHEHHIO, €CITH BCE OMNEpAIMH MOBEPKH MPOHIEHBI C MONIOKHTEIbHEIM pe3yibTaroM. B HHOM
cllydae Kamepa CUMTaeTcs Npollejmeii NoBepKy ¢ OTPHIATENbHBIM Pe3yJIbTaTOM M HE JOMYyCKaeTcs K
IPUMEHEHHIO.

8 OdopmiieHne pe3yIbTATOB NOBEPKH

8.1 PesynbTathl moBepkd odopmisiorcs mpotokonoM (mpunoxkenue A). Ceeaenus 0
pe3ynbTaTax moBepkd BHOCATCS B DejiepanbHblii HHGOPMANHOHHBIH GOHA M0 00eCeUCHUIO EIMHCTBA
HW3MEPEHHH.

Hauansuuxk naboparopun ®I'YIT «BHUMODW» M oc C.A. Mockamoxk

Unxenep 1 xareropun ®I'YII «k BHUMOD» C/M E.I'. Me3enuesa
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[TPUJIOXEHHUE A
(Pexomenayemoe)
K Meroauke nosepku MIT 057.02-20
«["CH. Kamepa CinCam InGaAs-640-S. MeToauKa NoBEepKm»

[TPOTOKOJI Ne
NepBHYHOH / IEpPHOINYECKOH NOBEPKH
OT « » 20 roma

Cpencrso u3mepennii: Kamepa CinCam InGaAs-640-S; I'ox Bemycka:

3aB. Ne

[IpuHamexaiee

Haumenosanue wopuduvecxozo nuya, HHH

IToBepeHo B coorBercTBHH ¢ MeToaukoi moeepku MIT 057.92-20 «I'CH. Kamepa CinCam InGaAs-
640-S. Meroanka nosepku», yreepxaeHHod @Y1 « BHUMODU» 09 nosbps 2020 r.

C NPHMEHEHHEM 3TAJIOHOB

(HaumeHosanue, 3a800CKOL HOMED, PA3PA0, KIACC MOYHOCITU WAU NOZPEULHOCTTb)
npﬂ CICOYIOIIHUX 3HAYCHHAX BIHAKOIIHX (bal('l‘ OpOB:

- TeMIepaTypa OKpyxarouiero Bo3ayxa,’C
- OTHOCHTeNbHAs BIKHOCTh, %o, He Oonee
- arMoc(epHoe nasnenue, klla

[Tomydensl pe3yabTaThl IOBEPKH METPOJOTHUECKHX XapaKTePHCTHK:

TpeboBanus
W3mepsemasn Pesynbrar
IToxazanuss BOT | Iloka3aHus kamepbl " METOIHKH
XapaKTepUCTHKA 3 ,%
NOBEPKH
Pexomennauun
Cpenctso H3MepeHHi NPH3HATL MPHIOIAHLIM (HAH HENPHIOAHBIM) UIA MPHMEHEHHS
[loBepuTenu:

nonmucu, DHUO, KoKHOCTE
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