MEXTOCYLAPCTBEHHbIA COBET NO CTAHAAPTU3ALMUN, METPONOMNN N CEPTUGUKALLUN
(Mrc)

INTERSTATE COUNCIL FOR STANDARDIZATION. METROLOGY AND CERTIFICATION
(ISC)

. rocCT
MEXTOCYOAPCTBEHHDBIN
CTAHAAPT IEC/TR 60825-13—
2016

BEE30MACHOCTb JTABEPHOW AMNMAPATYPbI

YacTb 13
|/|3MepeHI/IFI I,CI,]'ISZI K]'IaCCl/ICbl/IKaLI,l/II/I
na3epHoV| annapaTypbl

(IEC/TR 60825-13:2011, KOT)

N3paHue ouumansHoe

PKIOLH
CraHpgaptih<um
201*


https://meganorm.ru/Index2/1/4293842/4293842869.htm

FOCT IEC/TR 60825-13—2016

MNpegncnosne

Llenn, ocHOBHble MPUHLMMLI U OCHOBHO NOPAAOK NpoBejeHns paboT No MeXrocyAapCTBeHHOW cTaH-
faptusauunn yctadHosneHsl B FTOCT 1.0—2015 «MexrocygapctBeHHasa cuctema ctaHgaptmsaumm. OCHOBHbIe
nosioxeHus» n FOCT 1.2—2015 «MexrocygapcTBeHHasa cuctema ctaHfgapTmsaumnn. CtaHgapTel Mexrocygap-

CTBEHHbIE. NpaBuia 1 PeKOMEHAALMMN N0 MEXTOCYAapCTBEHHOM cTaHaapTu3auuu. MNpasuna paspaboTku, npu-
HATUS. OGHOB/IEHUSI Y OTMEHbI»

CBejeHuUsi o ctaHgapTe

1 NOArOTOBJ/IEH ABTOHOMHOI HEKOMMEPYECKOI opraHusauueinl «<Hay4yHo-TEXHUYECKNI LeHTp cepTu-
hukaumn anekTpoobopynoBaHnsa «MC3M» (AHO «HTLC3 «MNC3M») Ha ocHOBe CO6GCTBEHHOTO NepeBoja Ha
PYCCKMA A3bIK @aHTN0A3bIYHOW BEpCUN OKYMEHTA, yKa3aHHOro B NyHKTe 5

2 BHECEH ®epepasibHbIM areHTCTBOM MO TEXHWYECKOMY perysimpoBaHuto U MeTposornu
3 MPUHAT MexrocyfapCTBeHHbIM COBETOM MO CTaHAapTu3auun, MeTposaorum n ceptudmkauumn (npo-

TOKON OT 28 utoHs 2016 1. Ne 49)
3a npuHATME nporosiocoBasnu:

KpaTHoe HanmeHOoBaHue CTpaHbl Kopg ctpaHbl no MK CokpaljeHHoe HaMMeHOBaHWe HauuoHaIbHOro opraHa
no MK<MCO 31681 004-97 (MCO 31BB> 004 -97 no ctaHgapTusauuun
ApmeHns AM MuH3akoHOMUKM Pecny6nnku ApMeHunst
Benapycb BY locctaHgapt Pecny6nvkn Benapycb
KazaxcTtaH Kz lFocctaHgapT Pecny6nmkm KasaxctaH
Kunprususa KG KblprbiscTaHgapT
Poccus RU PoccraHgapt

4 Mpuka3om ®egepanbHOro areHTCTBa N0 TEXHUYECKOMY peryampoBaHuio u metponoruu ot 01 Hos6psa
2016 1. N 1551-cT MexrocyfapCcTBeHHbIi cTaHaapT FTOCT IEC/TR 60825-13—2016 BBeAEH B AelicTBUE B Ka-
yecTBe HalMOHanbHOro ctaHgapTa Poccuiickoii ®epepauyum ¢ 1 Hos6pa 2017 r.

5 HacTtoawwuii cTaHfapT WAEHTUYEH MexAyHapogHoMy [fokyMeHTy IEC/TR 60825-13:2011 «bes-
onacHoCTb nasepHoii annapatypbl. YacTb 13. M3mepeHus Ana knaccudukauum nasepHoil annapartypbi»
(«Safety of laser products — Part 13: Measurements for classification of laser products». IDT).

MexayHapoaHblli [OKYMEHT pa3paboTaH TexHNYeckum KomuteTom 76 MIK «Be3onacHOCTb ONTUYECKO-
ro n3nyyeHusa u naszepHoe obopyaoBaHue» MexayHapoaHON anekTpoTexHuyeckoin komuccuein (IEC). Oduun-
anbHble 3K3eMNAAPbl MEeXAYHapOAHOro AOKYMEHTa, Ha OCHOBE KOTOPOro NOArOTOB/EH HACTOALLMWI MeXrocy-
[apCTBEHHbI CTaHAApPT, U MeXAyHapoAHble CTaHAAPThl, HA KOTOPbIE faHbl CCbIIKM MMetoTca B PefepasibHOM
UHpopMaLNOHHOM POHAE TEXHUYECKUX pernaMeHTOB U CTaHAapToOB.

Mpu NpYMeHeHUn HacToALWEero cTaHjapTa peKkoMeHAyeTCs UCN0Mb30BaTb BMECTO CCbIIOYHbIX MeXAy-
HapoAHbIX CTaH4apTOB COOTBETCTBYHOLWNE UM MEXIOCYyAapCTBEHHble CTaHAapThbl, CBEAEeHUA O KOTOPbIX Npu-
BefleHbl B JONO/IHNTENbHOM NpunoxeHun A

6 BBEJEH BIEPBbIE



FOCT IEC/TR 60825-13—2016

WNHdopmaLumsa 06 M3MeHeHUsx K HacTosWeMy cTaHfapTy Ny6nnkyeTCa B eXerofHom uHdopmauu-
OHHOM YyKasaTene «HauuoHanbHble cTaHAapThi», & TEeKCT M3MEeHEeHWA W NONpPaBOK — B €XeMeCAYHOM
MHOpPMaLMOHHOM yKka3aTene «HauuoHanbHble cTaHfapThi». B cnyyae nepecmoTpa (3ameHbl) uam oT-
MeHbl HacTOosLLero cTaHjapTa cCooTBeTCTBYWLee ysegoMneHne 6yeT ony6/IMKOBaHO B eXeMeCA4YHOM
MHOPMaLMOHHOM YKa3aTene «HaumoHanbHble cTaHAapThl». CooTBeTCTBYLWasa nHhopmauus, yseiom-
JIeHNe N TeKCTbl pa3MeLlalnTCcsa Takke B MH(POPMaLMOHHON cncTeme o6Lwero nosib30BaHus — Ha ogu-
unansitom caliTe ®degepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryimpoBaHnio U MeTpPoorMn B ceTu
WHTepHeT (www.gost.ru)

© CtampapTuHdopm. 2016

B Poccuiickoii ®eaepaunm HacToAWMiA CTaHA4apT He MOXET 6biTb MOSHOCTbIO UM YACTMYHO BOCMPOWU3-
BefleH. TUpaXNpPOBaH 1 pacnpocTpaHeH B kKayecTBe opuLuanbLHOro n3gaHusa 6e3 paspelweHns degepanbHoro
areHTCTBA N0 TEXHUYECKOMY PEryiMpoBaHmnio 1 METPOIOrUN
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BBepeHve

1) MexayHapofHas anekTpoTexHuyeckas komuccusa (M3K) aBnsetcs mexayHapoAHON opraHusaunei
no cTaHgapTusauuu, ob6befuHAOWeEl BCE HaLMOHA/bHblEe 3/1EKTPOTEXHUYECKNE KOMUTETbl (HauuoHabHble
komuteTel M3IK). 3agaveli MOK sBnseTca NnpoABuXeHNEe MeXAyHapoAHOro COTpyAHMYecTBa BO BCEX BOMpPO-
cax. Kacawlwmxca ctaHjapTusaumm B o6nactv 3NeKTPOTEXHUKN N 3NEKTPOHUKU. Pe3ynbTaTom 3Toli paboThbl
1 B AOMNOJIHEHNE K APYroi AesTenbHOocTM M3K siBNsieTca m3gaHve MexXAyHapoAHbIX CTaHAapTOB, TEXHUYe-
CKMX Tpe6OBaHU, TEXHUYECKNX OTHETOB, NYG/INYHO OCTYNHbIX TEXHNYECKUX TpeboBaHuin (PAS) n pykoBoACTB
(B fanbHeliwem nmeHyemblx «nybnukaumm M3K»). Nx nogrotoBka nopyyeHa TeXHUYeckum komuteTam. Jto-
60/ HauMoHanbHbI KOMUTET M3K. 3auHTEpecoBaHHbIi B 06bEKTE PACCMOTPEHUS, MOXET y4acTBOBaTb B 3TOM
npeasapuTensHoii pabote. MexayHapoaHble, NpaBUTE/IbCTBEHHbIE W HENPAaBUTENbLCTBEHHbIE OpraHM3auuu,
koonepupyrwmnecs ¢ MK, Takke yyacTByloT B 3TOl nogrotoBke. M3K 6113ko coTpyagHmMyaeT ¢ MexayHapons-
Holi opraHusauyueii no ctaHgaptusauyum (MCO) B COOTBETCTBUN C YC/TOBUSIMU, ONMpPefesIeHHbIMU cornaleHnem
Mexay 3TUMK ABYMS OpraHu3aunsamm.

2) ®opmanbHble pelweHna uam cornaweHns M3K o3HayaloT BbipaXeHue MNOoM0XUTENbHOTO pelleHns
TeXHNYeCKUX BONPOCOB, NPakTUYEeCKN MeXAYHapOAHbIi KOHCEHCYC B COOTBETCTBYOLWMX 061acTAX, Tak Kak y
KaX[0ro TeXxHM4eckoro kKommteTa ecTb nNpeAcTaBMTeNIM OTO BCEX 3aMHTEPECOBaHHbIX HaLWOHaIbHbIX KOMUTE-
TO0B MO3K.

3) Ny6nukauum M3IK nmedT QopMy pekoMeHAauunii 4Ns MexayHapoAHOro UCNosib30BaHWUs U Npu-
HUMAKTCA HaunoHanbHbIMU KOMUTEeTamMn M3IK B aTOM KavecTBe. [MpUIoXeHbI MakCuMasbHble YCUnna ans
TOro, 4To6bl rapaHTMpOBaTb NPABU/ILHOCTL TEXHUYECKOT0O cogepxaHua nybnumkaunin M3K, ogHako M3IK He
MOXeT oTBeyaTb 3a NMOPALOK WX UCNOMb30BaHUA UK 3a N0b60e HeBepHOoe TONIKOBAHWE KOHEYHbIM MOJib-
30BaTesiem.

4) B uenax cofeicTteua MexayHapoAHOW rapMoHu3auuu, HaunmoHasnbHble KomuTeTbl M3K 0643yt0TCa
npUMeHsATb Ny6aunkaumm M3K B X HaLMOHaNbHBIX U PerMoHaibHbIX My6anKaLmax ¢ MakcmManbHOl CTeNeHbHo
npubAMKEHNSA K UCXOAHBIM. JTlo6ble pacxoxaeHns mexay nboii nybnukauymeit MOK 1 cooTBeTCTByOLWeEN Ha-
LMOHaNbHOW UM pernoHanbHol nyb6nukaymnein fo/mMKHO 6biTb YeTKO 0603HAYEHO B NOC/NeAHEN.

5) M3K He ycTaHaBnvBaeT npoueaypbl MapknpoBKM 3HAKOM 0406peHns n He B6epeT Ha cebst OTBETCTBEH-
HOCTb 3a n6oe 060pyaoOBaHME, O KOTOPOM 3asaB/IAIOT, YTO OHO COOTBETCTBYeT nybaukaymm MOK.

6) Bce nonb3oBaTenu AO/MKHbI 6biTb yBEPEHbI, YTO OHU UCMNOMbL3YIOT NocnegHee nsgaHve atol ny6am-
Kauumm.

7) M3K nnu ero gupekropa, cayxaltime Uam areHTbl, BKIOYas OTAe/bHbIX 3KCNEPTOB U YIIEHOB ero Tex-
HWYECKUX KOMUTETOB W HaLMOHaNbHbIX KOMUTETOB M3OK. He HecyT OTBETCTBEHHOCTY 3a Nto6ble NPUYNHEHHbIE
TeslecHble NOBPEXAEHNs, MaTepuanbHbIii yuiepb nnn gpyroe noepexgeHune nwboii npupogsl, kak npsamoe Tak
1 KOCBEHHOE, Uan 3a 3aTpaThbl (BKAo4Yasa opugnyeckne cbopbl) 1 pacxofbl, NnponcTekawlne 3 NCNonbL3oBa-
HUa nyénukaumm M3K. nnu ee pasgenos, nam nwbo gpyroin nyénmkauum MIK.

8) CnepyeT 06patnTb BHUMaHWe Ha HOPMAaTWBHbIE CCbIIKM, YKa3aHHble B HacTofAlWwem cTaHgapTe. Mc-
Nosib30BaHMe CChIIOYHbIX MEXAYHapOAHbIX CTaHAAPTOB ABNSETCA 06A3aTeflbHbIM 418 NPaBULHOTO Npume-
HEeHWs HacTosLlero cTaHgapTa.

9) CnegyeT o6paTnuTb BHUMaHWE Ha TO, YTO UMEETCS BEPOATHOCTb TOr0O, YTO HEKOTOPbIE U3 3/1IEMEHTOB
HacToswero ctaHgapTa MoryT 6bITb NpeAMeTOM NaTeHTHOro npasa. M3K He HeceT OTBETCTBEHHOCTU 3a UAEH-
Tupukaumnio N6bIX TaKUX NaTEHTHbIX NPas.

OcHoBHas 3ajavya TeXHUYeCckux KomnuteToB MIK coCcTOUT B NOLIOTOBKE MeXAYHapOAHbIX CTaH4apPTOB.
OpfHako TEXHUYECKUI KOMUTET, KOrAa MM HaKoMNJ/eHbl AaHHble, OTIMYalLWmMecs no Buay OT TOl MHopMauuu,
KOTOPY 06bIYHO NpefCcTaBNAT B BUAE MEXAYHapOAHOro cTaHfapTta, Hanpumep «COBPEMEHHOE COCTOsAHME
Aen», MoXeT NpefoXNTb ONy6/IMKoBaTb TEXHUYECKUIA OTHeT.

IEC 60825-13, sBnsawwWwniica TEXHNYECKUM OTYETOM, MOArOTOBAEH TeXHUYeckum KomuteTom 76 M3IK
«be3onacHOCTb ONTUYECKOro U3yYeHNs U naszepHoe obopyaoBaHue».

HacTtosiwee BTOpoe nsgaHne oTMeHsAeT 1 3aMmeHseT nepBoe nsgarvve IEC 60825-13, ony6ankoBaHHOe B
2006 rogy. laHHOe n3paHne npeacTabBaseT co60i TEXHUYECKNIA nepecMmoTp.

HacTosiwee u3gaHue BKNYaeT cnefyroline CylwecTBEeHHble TeXHUYeckne U3MeHeHUs OTHOCUTEsNbHO
npeablayLiero n3gaHns:

B onpefeneHuns BeefeHbl He60blIME U3MEHEHUA 1 AobaBeHns, 06HOBIEH anropuTm knaccudukaymm,
YTOYHEHO coAepXaHue pasfenos, OTHOCALWMXCA K BUAUMbIM UCTOYHUKAM, 0GHOBNEHa UHhopmaL s No CKaHu-
pOBaHMIo, 1 B MPUIOXKEHMNS BKIIOYEHO 60/blIe MPUMEPOB ¥ NOJIe3HbIX MPeo6pa3oBaHuii.

\%
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TeKCT HacCTosILero cTaHAapTa OCHOBaH Ha CriefyloLlWnx AoKyMeHTax:
npOMT TeXHN4YecCKoro otyeta OT4eT 0 roslocoBaHun

76/424/DTR 76/447/RVC

MonHyto MHcopMaLmMio 0 ros10CcoBaHNM N0 0J406PEHNI0 HACTOALLEr0 TEXHNYECKOro OTYeTa MOXHO HaiTu
B BbILIENPUBEAEHHOM OTYETE O r0/10COBaHUN.

HacTosawasn ny6nukauma paspaboTtaHa B cooTBeTcTBMM ¢ AupektuBamun MCO/M3IK. yacTb 2.

HacTosiwuii TEXHUYECKNIA OTYET CrieayeT ncnonb3oBaTb COBMeCTHO ¢ IEC 60825-1:2007.

MepeyeHb BCcex yacTell ctaHgapToB cepun IEC 60825 nog o6wmum HasBaHneM «besonacHocTb nasep-
HOW annapaTypbl» MOXHO HalTK Ha caiite M3K.

KomMuTeT npuHAn pelweHne, 4TO cofepxaHue HacToAwein ny6nukaumm octaHeTcsa 6e3 n3meHe-
HWIA [0 JaTbl OKOHYAHMSA COMPOBOXAEHMA HacToslwein nybnukauyum, ykasaHHoi Ha caiite M3K c agpecom
http://webstore.iec.ch. B cocTaBe faHHblX, OTHOCALLMXCA K KOHKPETHOWN nybnukaumn. Ha ato Bpemsa nyb6nuka-
ums bygert:

- NnoATBEPX/eHa 3aHOBO;

- aHHynupoBaHa:

- 3amMeHeHa NepecMOTPEHHbLIM U3JaHUEM; Un

- U3MEHeHa.

\Y
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M E X IO CY L AP CTUBTETHH®bB ” C T A HODAPT

BE30OMACHOCTb JIASEPHOW AMMAPATYPbI
YacTtb 13
N3mepeHunsa gnsa knaccudukauum nasepHoin annapartypbl

Safety of laser products. Part 13. Measurements for classification of laser products

[ata BBegeHna — 2017 — 11 — 01

1 O61acTb NPUMEHEHNS

HacToawwmii ctaHfapT ycTaHaBiMBaeT NpakTu4yeckme pekomeHgauun no metojam nNpoBefeHus paguo-
MeTpUYeCKNX n3mMepeHuii uam metogam aHanumsa Ana obecnevyeHns ypoBHA WU3NyyYeHUA/aMUCCUU NasepHoi
3Heprum B cooTBeTcTBMM ¢ IEC 60825-1:2007 n npefHasHayeH ANs M3rOTOBUTENei annapaTypbl, UcnbiTa-
TesNbHbIX LEHTPOB, MepcoHana, oTBevalLero 3a 6esonacHocTb 1 T. M. MNpoueAypbl U3MEpPeHUi, ONUCaHHble B
HacTosleM cTaHaapTe, NPUMEHAIOT Kak PYKOBOACTBO NO knaccudukaumm nasepHoil annapatypbl B COOTBET-
cTBumM c IEC 60825-1:2007. jlonyckaeTcsa UCnonb3oBaTb Apyrne npouenypbl, €cin oHn 60/1ee coBepLlUeHHbIe
nnn nogxopsime.

WNHopmauma npuseseHa ANA pacyeTa npegenos gonyctumoro{oin) nanyvenHnayamumccun (AELS) n mak-
cumanbHo gonyctumoro(oit) o6nyyenusa/akcnosnuun (MPES), T.K. HEKOTOpPble NapaMeTpbl, UCNOb3yeMble AN
pacyeTa npepAenos, 3aBUCAT OT APYINX U3MEPSAEMbIX BE/TUYUH.

HacTtosawuin ctaHgapT pacnpocTpaHaeTcs Ha nasepbl, BKAOYAA NPOTSXEHHbIE UCTOYHUKM U NnasepHble
maTtpuubl. Monb3oBaTenn HacToALWero ctaHjapta A4O/MKHbl 6blTb YBEPEHbI, YTO NPUBEAEHHbIE B HEM Npoueay-
pbl YCNOBUIA HabNoAeHNA ANA NPOTSHKEHHbIX UCTOYHUKOB MOryT o6ecneynTb 60/s1ee yCcToliunBble pesybTaThl,
yeM pesynbTaTbl, NO/yYeHHble NPY UCMONb30BaHUN 60nee CTPOTrMX/TOUHbIX METOA0B.

MpumeyaHune — Mpogomkaerca paboTa Hag 60/1ee NOJHBIMU METOAAMM OLEHKM NCTOUYHUKOB U Pesy/bTarsl
6yayT NpefCcTaB/eHbl Mo JOCTWXEHUN MEXAYHAPOAHOTO COrlacus o 3TUM MeToAaM.

2 HopmaTuBHbIE CCbIJIKU

ONsA npyMeHeHus HacTosWwero ctaHgapTa Heo6xo4uMMbl criefyloLl e CCbl/IoYHbIe AOKYMeHTbl. Anda ga-
TUPOBaAHHbIX CCbI/IOK MPUMEHSAIOT TONIbKO yKa3aHHOe n3gaHue CCbl/IOYHOro AOKYMeHTa, AN HefaTUPOBaHHbIX
CCbINIOK NPUMEHSIIOT NocNnefHee n3gaHue cCbl/IOYHOro 4oKyMeHTa (BKovas nobble U3MeHeHus).

IEC 60825-1:2007 Safety of laser products — Part 1: Equipment classification and requirements (be3s-
onacHoOCTb NasepHoil annapatypbl. YacTb 1. Knaccudgukauma o6opygoBaHua n Tpe6oBaHus)

3 TepmuHbI 1 onpeaeneHus

B HacTosflleM cTaHfapTe NMPUMeEHeHbl TepMUHbI U onpefeneHus, npusefeHHble B IEC 60825-1:2007,
a TaKxe cnejytolime TePMUHbI C COOTBETCTBYIOLW UMM ONpeesleHNAMM.

3.1 yrnosas ckopocTb (angular velocity): CKOpOCTb CKaHUpYlOLWero nyyka B paguaHax B CEKYHAY.

3.2 npochunb nyuka (beam profile): PacnpegeneHne nAOTHOCTM MOTOKA ManyvyeHUs/aHepreTnyeckon
OCBELLEHHOCTN CeYEeHUs nyuka.

3.3 nepetsxkal/cyxeHue nyuka (beam waist): MUHUManbHbIA namMmeTp 0CECUMMETPUYHOIO MyyKa.

MpumeuyaHue 1— lNpyHECUMMETPUYHBIX MYyYKaX CyXXEHWEe MOXET GbiTb Ha KaXAO0M rMaBHOM OCU. Kaxoe 13
KOTOPbIX HAXOAUTCA HA PA3HOM PACCTOSIHUM OT UCTOYHWKA.

MN3aaHue ouymansHoe
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3.4 ycTpoiicTBO ¢ 3apsgoBoli cBA3bo. CCD (charge-coupled device. CCD): CamMoOCKaHMPYHOLWNA no-
NynpoBOAHUKOBbLIV hopMmpoBaTenb M306paxeHUs Ha OCHOBe npumeHeHus MOTI-Texuonornm (MeTann-okcua-
noNynpoBOAHUK), NCNOMb3YIOLWNIA HAKONUTENbHYIO NOBEPXHOCTb ¥ OCYLLEeCTBASALWNIA nepegady uHgopmaLun.

3.5 kpuTuyockasynpogenbHaa yactoTa (critical frequency): YactoTa NOBTOpPEeHMA MMNYNbLCOB, Bbille
KOTOPOI MMNYNbCHbIM Nasep Npu NpoBefeHNN OLEHKN Na3epHOol 0NacHOCTU MOXeT 6biTb CMOAENNPOBaH, Kak
nasep HeNpPepbIBHOTO U3NyYeHUS.

3.6 npocdunb FayccoBbix NnyuykoB (Gaussian beam profile): Mpodunnb nasepHoro nyyka, KOTopblii pa-
60TaeT Ha nonepevyHo moae Hu3wero nopsgka TEMOO.

MpumevyaHnune 1— lMpodunb MayccoBbIX MyYKOB TaKKe MOXET CO3A4aBaTbCsA NMPU MPOXOXAEHUN Na3epHbIX He-
TEMog nyyKkoB Yepes onTuyeckue a1emMeHTbl, (DOPMUPYIOLLME MYyYOK.

3.7 anepTypa u3smepeHua/namopuTenbHas anoptypa (measurement aperture): Aneptypa, UcCnosb-
3yemas Ans knaccugukauum nasepa npu onpefesieHnM MOLWHOCTA WU 3HEPruu, koTopas cpaBHMBaeTCs C
npegenom gonyctumoro usnyvyenua/ammuccum (AEL) gns kaxgoro knacca.

3.8 yacToTa noBTopeHus umnynbcos, PRF (pulse repetition frequency. PRF): Konuyectso umnynb-
COB. BO3HMKAMOLWNX 3a OAHY CEKYHAY, BbipaxeHHoe B repuax ().

3.9 nasepHblii 3aTBOP/NEepokatyaTenb 406poTHOCTU (Q-switch): YcTpoiicTBO (hOpMUPOBAHUSA OUEHb
KOPOTKMUX /1a3epHbIX UMNY/IbCOB C BbICOKOV MUKOBOW MOLLHOCTbLIO 3a CUYET y/yylleHUss HaKONIeHUss 3Heprun B
cpejfe nasepHOro n3nyyeHns u c6poca (LeMNUHra) aHeprum u3 cpefbl 1a3epHoro U3nyyeHus.

3.10 nasep c mogynsumeii po6poTHocTun (Q-switched laser): lazep, n3nyyawLinii KOPOTKNE UMMY/b-
Cbl C BbICOKOW NUKOBOI MOLHOCTbLIO C NOMOLL LI 1a3epHOro 3aTBopa.

3.11 PeneeBckas gnuHa, 2r (Rayleigh length. Zt): PaccTosHne oT nepeTsXKn/Cy>XXeHns nyyka B Hanpas-
NIeHNN pacnpocTpaHeHusl, Ha KOTOPOM AunaMeTp Nyyka Wan 3HaYeHUS LWMPUHbI Myyka paBHbl >£TOT 3HaYeHns
B MepeTshkke nyuyka.

MpumeyaHune 1— PeneeBckoii A/IMHOI YaCTO HA3bIBAKOT /> KOH(DOKa/ILHOTO NapaMeTpa.

3.12 yyBCcTBUTENbLHOCTL, R (responsivity, R): OTHOWeHMe curHana Ha BbIXOAe AeTeKTopa K COoTBeT-
CTBYHOLEMY BXOAHOMY CUTHasY, BbIpaXeHHOEe Kak

R =OH

rae O — anekTpuyeckuii BbIXOAHON curHan getekTopa:

/ — onTuyeckas MOLLHOCTb U/IN 3HEPTUSA Ha BXOAe.

3.13 nasep co CBEPXKOPOTKMMU nmnynbcamu (ultrashort pulse laser): /lazep, nanyyarwwmnin umnynb-
cbl kKopoye 100 (heMTOCEKYHA, KOTOPbIA MOXET BMeL,aTb OTHOCUTENIbHO GO/bLUONA CNEeKTPasbHbI KOHTEHT.

4 T1pUMEHNMOCTb

4.1 O6wmre NnonoxeHns

HacToawwmii ctaHgapT npefHasHayvyeH 415 UCNONb30BaHUS B KA4eCTBE OCHOBHbIX pekoMeHAaunii (koTo-
pPbIMW OH He orpaHnymMBaeTCcs) 4NA U3rOTOBUTENEN, UCNbITaTeNbHbIX NabopaTopuii, cneynanncTtoB No TEXHUKE
6e30nacHOCTM 1 ohuLmanbHbIX NpeacTaBuTeneli opraHos BnacTu. B HacToswem cTaHgapTe Takxe npuseje-
Hbl UHTepnpeTauun ctaHgapta IEC 60825-1:2007 B OTHOLWEHUM BONPOCOB M3MEPEHUIA 1 NpuBEAEHa A0ONO/-
HUTEeNbHAA NOACHUTENIbHAA UHopMaLuns.

4.2 MpepBapuTenbHoe paccMoOTpeHue

MpepBapnTensHO nepef HavyasoM BbINOSIHEHUS pPafNOMeETPUYECKUX U3MepeHunit ¢ Lenblo knaccudum-
Kauumm annapaTypbl NN CpaBHEHWA C APYTUMU NpUMeHMMbIMKU Tpeb6oBaHnamu IEC 60825-1:2007, cneayeTt
onpefennTb HECKO/IbKO NapameTpoB /la3epos:

a) ANnHY(bI)BONHLI(BONTH)U3TyHeHUA

Nasepbl MOryT co3faBaTb U3/ly4yeHNe Ha 04HON Uan 6onee pasnuyarLwmxcs gAnNHaxX BOJH.

[nunHy BOMHBI (A/IMHLI BOJTH) U3/Ty4YEHUSA UK CNIEeKTpasibHOe pacnpejesieHne n3nydyeHns o6blYHO MOXHO
y3HaTb OT M3roTOBUTENA nasepa. B 3aBUCMMOCTM OT Tuna nasepa W3rotToBUTe/Ib MOXET yKasaTb AuanasoH
[ONIUH BOJIH, @ HE O[JHO 3HAaYeHue A/IMHbI BOMIHbl. B MHOM ciyyae ANNHY BOJHbI (A/IMHbI BOJIH) U3NYYEHUA UK
cnekTpasibHoe pacnpefesieHne U3nyyeHnss MoxeT ObiTb onpefeseHo NocpeAcTBOM M3MepeHus, KoTopoe He
BXOAMT B 06/1aCTb paccMOTpeHns HacToswero ctaHgapTa. OueHkn npegena 4oNycTUMOro usnyvyeHusi/ammc-
cun (AEL) Ans KkpaTHbIX A4NWH BOAH cM. 7.1.
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b) BpemeHHO pexum paboThbl

BpemeHHOl pexum paboTbl OTHOCUTCA K pexumy paboTbl, NPU KOTOPON 3aHeprua usnydaetca. Heko-
Topble nasepbl U3yvyalT HenpepbiBHY BONHY (CW). gpyrve u3nyyawT 3Hepruio B BuAe MMNynbcos. Nm-
nynbCHblEe fasepbl MOTyT 6bITh 1a3epamMn OAMHOYHbIX UMNYLCOB, C MOAyNAunel JOOPOTHOCTU, UMNYNbLCHO-
nepuoauYecKMMN UAN C CUHXPOHU3NPOBAHHBIMKM MogaMu. CkaHupylowee UaM MoAyMpoBaHHOE U3nyvyeHne
HenpepbIBHOV BOMHbI NPY (DMKCMPOBAHHOM pasMeLLeHUn Takxe NPUBOAAT K MOSIB/IEHUIO Noc/nefoBaTelbHO-
CTU MMMYNbCOB.

Momumo aToro, nocnefoBaTeNbHOCTb UMNYNIbCOB MOXET 6bITb KOAUPOBAHHOM, HO UMETb CPeAHUA Koad-
PULUMEHT 3an0/THEHNA (BPEMSA U3TYYEHUA KakK yacTb (hakTUYeCKoro BpemeHun paboTbl, BbIpaXeHHOoe B fecs-
TWYHOW Apo6U MAn B NpoLeHTax).

Cc) 060CHOBAHHO NPOrHO3MpyeMble YCNOBUSA €ANHNYHO HEMCNPABHOCTH

B IEC 60825-1:2007 ycTaHOB/IEHO, YTO WUCNbITAHUSA O/KHbI BbINOMHATHCA NpU BCcex 6e3 MUckIYeHns
060CHOBAHHO NPOrHO3MPYEMbIX YCIOBUA €AUHNYHOW HencnpaBHOCTK. N3roToBuTenb 0683aH rapaHTUpoBarthb,
4YTO MpW BCEX YCNOBUAX €AUHUYHOW HemcnpaBHOCTW AOCTYNHOe u3nyvyeHuve He npesbliwaeT AEL 3agaHHOro
Knacca.

d) HeonpefeneHHOCTN U3MepeHus

BaXHO paccmoTpeTb NOTeHLManbHble NCTOYHUKM MOTPELHOCT NP U3MEPEHUN NTA3EePHOro U3NyYeHuns.
HeonpeaeneHHOCTU N3MepPEHUi paccMOTpeHbl B pa3gene 5 HacTosWwero ctaHgapTa.

e) conyTcTByllee nssnyyeHme (onpegeneHne TepMmnHa «ConyTcTBylowee nssnyyeHme» cm. [EC 60825-
1:2007)

ConyTcTBylolWwee u3nyyeHne, npoHukKawlwee B anepTypy U3MepPeHus, MOXeT BAUATb Ha U3MEPEHHble
3HAYEHUSA MOLLHOCTU UM 3HEPTUW U ANNTENbHOCTb UMNYLCOB. MNepcoHan, NPoBOAAWMIA NCNbITAHWUS, LOKEH
rapaHTMpoBaTtb, YTO U3MepUTeNbHAaA YyCTaHOBKa 6/10KMPYyeT CONyTCTBYOLLEe U3NyYeHUe Unmn yunTbiBaeT ero,
eCc/ln OHO BCe Xe nonajgaeTt Ha [eTekTop.

0 KoHdurypauus annapaTypbl

Ecnn nsmepeHna npoBoAAT B Lensax knaccudukauumu, BCe opraHbl KOHTPOMA W YCTAHOBKU, nepeuyuc-
NeHHble B pabounx MHCTPYKLUAX, MHCTPYKLMUAX MO TEXHUYECKOMY 0BCNYXUBAHUIO U 3KCNayaTauumn, fOKHbI
HacTpamBaTbCA COBMECTHO AN NOSy4YeHUs MakCMMasibHOro AOMYCTUMOrO YPOBHA M3Ny4yeHus. M3mepeHus
cnepyet NpoBOAWTbL C MCNOMNb30BAHWEM AOMNOMHUTENbHBIX NPUCNOCOGAEHNIA, KOTOPbIE MOTYT YBENNYUTL pa-
OMaLMOHHYI0 0NacHOCTb (Hampumep, C KONIMMUPYIOLLE ONTUKOI), MOCTaBAAEMbIX WKW npegnaraeMbiX U3ro-
TOBMTE/IEM Nna3epHoii(biX) annapaTtypbl 415 UCNONb30BaHUA C Takoi(Mm) annapaTypoii.

MpumeyaHune — ITO OTHOCUTCH K NOGOV KOHPUrypaLmy annaparypbl, KOTOPYH MOXHO Nosly4uuTb 6e3 uc-
NoMb30BaHUSA WHCTPYMEHTOB W/ CHATUSI GNIOKMPOBKM, BKOUYAA KOHMIypauun v yCTaHOBKWU, OTHOCUTESIbHO KOTOPbIX B
pa6ounx MHCTPYKLUMSAX W MHCTPYKLMSIX MO TEXHNYECKOMY OGCTyXMBAHWIO cofepXaTtcs npeaynpexaeHns 06 onacHoOCTH.
Hanpumep, ecnv onTuyeckue 3NeMeHTbl, Takue Kak ounbTpbl, paccenBaTenin uan H3b, B ONTUYECKOK YacTu NasepHoro
nyyka MOryT 6bITb CHSITbI 6€3 MOMOLLM UHCTPYMEHTA, annapartypy ciefyeT UCTbITbIBaTb B KOHMrypaLum, Npy KOTopoii fj0-
CTUraeTCst HaMBbICLLWIA YPOBEHb ONACHOCTY. Hannume B UHCTPYKUWM YKa3aHWs M3roTOBUTESISt HE CHUMATb ONTUYeckve ane-
MEHTbl He MOXET CNYXWUTb OCHOBaHUEM [i/19 OTHECEHUA annapaTypbl k 6onee HU3KOMY knaccy. Knaccudmkauys ocHOBbI-
BaeTCs Ha TEXHNYECKOI KOHCTPYKLMM annapaTtypbl U He MOXET 6bITb OCHOBaHa Ha afleKBaTHOM MoBeAeHN No/b30BaTe .

Ecnn nsmepeHns npoBogAT AN onpefeneHusa TpeboBaHuii K 3alMTHLIM 610KMPOBKaM, APbIKAM N UH-
dhopmaumm ana nonb3osaTens, To annapaTtypy crefyeT oueHuBaTb Npu KOHuUrypayusax, NpuMeHUMbIX 408
KaxAoW U3 yKasaHHbIX KaTeropuii ncnonb3oBaHus (pyHKLUMOHMPOBaAHME, TEXHNYECKOe 06CnyXnBaHue u cep-
BUCHOe obcnyxunBaHne) B cooTseTcTemm ¢ IEC 60825-1:2007.

TexHnyeckunii komutetT 76 MK (TC 76) npu3HaeT CyLleCTBOBaHWE 3KBMBAJIEHTHbLIX Mpoueayp usmepe-
HUA. KOTOpble MOTYT flaTb pe3ynbTaThl, UMeloLLNe Takylo Xe JOCTOBEPHOCTb, Kak 1 pesynbTartbl npoueayp, npu-
Be/leHHble B HacToAlWeM cTaHhapTe. B cTtaHAapTe onucaHbl npoueaypbl U3MepeHuid, KoTopble He06X0ANMO
npoBOAUTL, B A0CTATOYHOl Mepe oTBevyawwue TpeboBaHUsAM K nsMepeHnsm IEC 60825-1:2007. Bo MHOrux
cnyuyasx He o653aTefIbHO NPOBOAUTL peasibHble pajuoMeTpuyeckme N3MepeHns, 1 COOTBEeTCTBUE TpeboBaHu-
Am |[EC 60825-1:2007 MOXHO onpeAenuTb NpoBefeHnemM aHannia UCTOYHNKA, NMEeIOLLero XopoLo onmcaHHble
XapakTepucTHKK, N KOHCTPYKLUN peanbHOol annapaTypbl.

N3MepeHus fonycTUMbIX YPOBHEN U3Ny4yeHuss Heo6XOo4VMMO MPOBOAWUTL B TOUKax MPOCTPAHCTBA, K KO-
TOPbIM BO3MOXEH J0OCTYN YenoBeka BO BpeMs paboTbl U 06CNYXUBaHUA, B 3aBUCUMOCTM OT HEOOXOAUMOCTH.
(Hanpumep, ecnu gna paboTbl MOXeT nNoTpeboBaTbCA CHATL YacTb 3aWMTHOrO KOprnyca W CHATb 3aliuTHble
6/10KNPOBKM, N3MepeHns TpebyeTcs MPOBOANUTL B TOUKaX, AOCTYMHbIX NPV Takoil koHurypaymm annapaTypsbl).
Mo3aToMy Npu HEKOTOPbIX 06CTOATENLCTBAX MOXET noTpeboBaTbCcA YACTUYHO AEMOHTMPOBATL annapartypy,
4TO06blI MPOBECTU U3MEPEHUS B HEOOGXOAMMOM MecTe, B YACTHOCTW MpU paccMOTpPeHUn 06OCHOBAHHO MNpo-
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THO3MpPYeMbIX YC/IOBUIA eUHNYHOI HencnpaBHOCTU. Ecnn B cocTaB KOHEYHOW na3epHoll annapaTtypbl BXOAUT
npyras nasepHas annapartypa Wau CACTEMbl, TO COOTBETCTBOBATb nosoxeHuam IEC 60825-1:2007 pgosmkHa
KOHeuyHasa annapartypa.

MN3mepeHusa cnegyet NpoBOAUTL fETEKTOPOM M3MeEpPUTENbHOro npuéopa, pasMeLeHHbIM U OPUEeHTUpPO-
BaHHbIM OTHOCWUTENIbHO Na3epHOoii annapaTypbl TakuMm 06pa3om, 4Tobbl NPUGOP 06HApPYXMBaN MakcumanbHoe
nsnyyeHue. T. e., AeTeKTOp HEO6XOAMMO NepemMeLlatb UM MEHATb Yrol ero HaknoHa AN1A NONYyYeHUA MaKCu-
ManbHOro nokasaHus npuéopa. CnegyeTt NpeAnpuHATL onpefesieHHble Mepbl, YTO6bl He 4oNYCTUTb UK UC-
KNIOUYNTb «BKNag» CONyTCTBYIOLWEro U3nyvyeHns B pesynbtat usMepeHus. Hanpumep, moxeTt notpeboBaTbCa
NPOBOAUTb U3MEPEHNA HA HEKOTOPOM pacCTOSIHMM OT BbiXOAa Na3epHOii cucTeMbl, YTo6bl HE A4ONYCTUTb UC-
KaXXeHWs AaHHbIX MPU U3y4YeHNN OT UMNY/IbCHbIX 1aMN MU Nla3epoB C AMOA0B C Makaykoi/AnoAHbIX na3epos.
B kauyecTBe Apyroro npymepa MOXHO NPMUBECTU HEOOGXOAMMOCTb OT(OUIbTPOBATHL COMYTCTBYOLEE U3yYEHNE
NINHEelHbIM/CeTEBBLIM (PUNBTPOM.

5 TpeboBaHMSs K KOHTPOJIbHO-U3MEPUTENIbHON annapartype

Mcnonb3yemas KOHTPO/IbHO-U3MepUTEeIbHAA annapartypa fo/kHa cooTBeTcTBoBath IEC 61040. Onpe-
[eneHne knacca KOHTPOJIbHO-M3MepUTeNbHOW annapaTtypbl, Mcnonb3yeMoli npu namepexusx {oT 1 knacca
[0 20 knacca, obecneynBarWwmx NnpubaM3nTenNbHoOe 3HaYeHne BO3MOXHOW HeonpefenieHHOCTN U3MepeHns)
3aBUCUT OT TPebyeMOil TOHHOCTM U3MEPEHUS.

Mpu ncnonb3oBaHWW KOHTPOJSIbHO-U3MEPUTENBHON annapaTypbl, KOTopas He B NMOJIHON Mepe COOTBET-
cTBYylOT TpeboBaHuam IEC 61040, cnepyeT olueHMBaTh OTAe/IbHbIe BKAaAbl pasHbiX NapameTpoB B CYMMapHYo
HeonpegeneHHOCTb U3MEPEHUSA MO OTAE/IbHOCTU.

PaccmaTtpuBaloT OCHOBHbIE MOJIOXEHUSA, NnpuBefeHHble B IEC 61040. Bonpockl:

- U3MEHeHNe YyBCTBUTE/ILHOCTU OT BPEMEHMU.

HEeOoAHOPOAHOCTb YYBCTBUTENBHOCTM MO NOBEPXHOCTU feTekTopa;

M3MEeHeHNe YyBCTBUTENIbHOCTU BO BpeMs 06/1yYeHns:

3aBUCUMOCTb YYBCTBUTENLHOCTU OT TemnepaTypbl;

3aBUCUMOCTb YyBCTBUTE/ILHOCTW OT yrna najeHus;

HENVNHEHOCTb;

- 3aBUCUMOCTb YYBCTBUTENLHOCTU OT AJINHbI BOJIHbI;

3aBUCUMOCTb YyBCTBUTE/IbHOCTU OT Nonspusauunu,

NOrpeLHoCTN Npn ycpeaHeHn NMNYbCHO-MEPUOANYECKOTO N3/TyHEeHUSA BO BPEMEHN;
- apeid Hyns;

HeonpeaeneHHOCTb KanubpoBKu.

Kanun6poBka fomkHa 6bITb NPOCNEXMBAEMOW B COOTBETCTBUMU C TPeGOBaHUSIMU HaLMOHaIbHbIX CTaH-
[apToB.

McnbiTaHna ana onpefeneHns HeonpegeneHHOCTEN N3MepeHns KOHTPONIbHO-U3MepuUTebHOW annapa-
TYpbl. 4O/DKHbBI BbINOMHATLCA corniacHo IEC 61040.

OnpepgenexHne HeonpegesieHHoCTel namepenna CCD-maTtpul (MaTpul ¢ 3apsfoBoii CBA3bIO) U kamep
cm. ISO 11146-3.

6 AnropuTtMm Kraccugukaumm

Mpepenbl gonyctumoro(oi) nsnyvexnusi(ammccum) (AEL) n ycnosusa nsamepeHus no3BonsoT paccuntatb
M3BECTHble WM M3MEepPEeHHble NapaMeTpbl annapaTtypbl. JonoONHUTENbLHO cneayeT NPOBeCTW aHannu3 yCioBuii
HENCNPaBHOCTW, KOTOPblEe YyBENNYMBAIOT ONACHOCTb. 3aTem No U3MepeHunto (MM HECKOIbKUM Pas3nnUyHbIM W3-
MEepeHNsIM) M3yYyeHUs (3mMuccum) annapatypbl MOXHO OnNpeAenuTb HaxoguTca U nsnydvyeHue(ammccus) B
ycTaHOB/eHHbIX npedenax AEL aonsa paccmaTpvBaemoro knacca.

B tabnunuax 4 — 9 IEC 60825-1:2007 npuBegeHbl npegesnbl AONYCTUMOro W3Ny4vyeHuss (amuccum)
(AEL). B cTpokax ykasaHHbIX Tabnuy npuBefeHbl gnanasoHbl AIVH BOJH, a B CTON6UaX — ANTENbHOCTb
nsnydenusa(ammccun). Ha nepeceyeHnn Kaxaoin CTPOKM M KaxAOro cronbua ykasaHbl OfjHa UM HECKOSIbKO
dopmyn, B KOTOPbLIX €CTb NapameTpbl, onpeaesieHHble B Tabnuye 10 IEC 60825-1:2007.

ANropuTtm knaccudukaynuy npeacTaBsieH Ha pucyHkax 1 m 2. MepBbiM Warom ABAsSeTCA UCNOMb30BaHNe
CTaHAapTHON ynpoLleHHOoN’ oueHkn cornacHo 9.3.2 IEC 60825-1:2007. B Hem paccmaTpuBaloT Ny4oK, KOTOPbIi
6yaeT n3nydaTb Manblii (TOYEYHbIN) NCTOYHUK C KO3hpduuneHtom C6 = 1 — KOHCepBaTUBHbIV NOAX0L, ecnu
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pasMmep BUAMMOIO MCTOYHMKA HEU3BECTEH. ECNun BbIXOAHOW cUrHan annapatypbl FeHEepUpyeTCcs BHELHUM UC-
TOYHUKOM U HaxoauTca B gnanasoHe oT 400 go 1400 HM 1 ecnn Knacc, onpeAeneHHbli N0 MeToAy YNpoLLeH-
HOl OLEHKU, HempuemsieM, TO MOXHO B KauyeCcTBe asbTepHaTVBbl k/lacc onpeAenunTb Ha OCHOBaHMM Gonee
KOMMN/IEKCHO oueHkn. OHa BKIOYaeT NCNONb30BaHe A0NOMHUTENbHbLIX NapaMeTpoB, BKIOYaa CTArnBaeMsblii
yron. o. B yHKUMM OT paccToOAHUA, U YroN npuemMa npu M3aMepeHuun. yp, npyu Buagnumoin hoToxmMmmnyeckoi onac-
HOCTW.

MepBoHayanbHO cnefyeTt onpefennTb, ABAAETCA Na3ep UMMYNbCHLIM UKW Na3epoM HenpepbIBHOTO U3-
nyyeHusa. Ecnv gnutenbHOCTb MMNyNbcoB 6onble 0,25 c. nasep cuntaeTca NasepoM HenpepbIBHOTO nU3nyye-
HUsi. OTHOCUTEIbHO Na3epoB HEMPEepPbIBHOIO M3NYYEeHUs AeiCTBYeT anropuTm, NpUBeLEHHbI Ha pucyHke 1.
a ANna UMNYNbCHbIX Na3epoB — NpeAcTaB/IeHHbI HA pUCYHKe 2.

3atem cnepyet onpeAennTb ANUHY BO/HbI.

Ecnn nasep ABNSETCA UMMNYNbCHLIM WAW CKAHUPYHOLWWUM, TakKxe AO/KHbI 6biTb OnpefeneHbl WwupuHa
nmnynesca (PVY) n yactota nostopeHus numnynocos (PRF).

OnpefennTb NPUMEHUMbIV Knacc Uan Kknaccbl. Hanpumep, npy NpuMeHeHUN HU3KON MOLLHOCTKN B Ana-
nasoHe A/IMH BoH 400 — 700 HM. MOTYT GbITb paccMoTpeHsbl knaccbl 1, 1M u 3R. NS UCTOYHUKA C ANNHOI
BOJIHbI B BUAUMOM Aunana3oHe MOXHO paccmaTtpusarthb knaccel 1. 1M. 2. 2M un 3R.

[anee ponxHa 6bITb YyCTaHOB/MEHA BpeMeHHas 6a3a knaccudukaunn. BpemeHHas 6a3a MoxeT 6biTb
onpegeneHa Ha OCHOBEe CTaHA4apTHOro 3HaYeHNsA Mo yMol4aHuio nepeduncnerne e) nogpasgena 8.3 IEC 60825-
1:2007 unun yctaHoBneHa 13 onpegeneHns napametpa 12 (tabnuua 10 IEC 60825-1:2007), nnu npu paccmo-
TPEHUWN KOHKPETHbIX BPEMEHHbIX CBOWCTB BbIXOAHOIO CUrHana paccMmarpusaemMoil annapaTypbl.

JTa WHpopmaunsa Heobxoguma ANA onNpefeneHnus cofepxaHua cTpok u ctonbuos tabnuy 4 — 9
IEC 60825-1:2007. BKNtoYasa HyXHyt dopmyny nam doopmynbl, WU. cnefosaTesibHO, 418 ONpefesieHns 3Havye-
HUn AELs.

3arteM JOMKHbI ObITb ONpefenieHbl yCnoBusa namepenunii (9.3 n tabnuua 11 IEC 60825-1:2007). 415 UM-
nynbCHOro nasepa AN obecnevyeHns NOaHOro nonagaHuns B npegensl AEL He06X04MMO OLEHNTb HECKObKO
yCcnoBuiA, npuBeaeHHbIX B nepeuncnennn f) nogpasgena 8.3 IEC 60825-1:2007.
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Mocne onpepenenns AEL, He06X04MMO OLEHUTbL faHHble Ha BbixoAe. [laHHble Ha BXo4e MOXEeT npej-
CTaBUTb W3rOTOBUTENb WAN OHW MOTYT 6bITb M3MEpPeHbl HenocpeacTBEHHO. Ecnu mux npepoctaBnseT M3ro-
TOBUTESNb, TO AO/DKHO 6bITb MOATBEPXAEHUE, YTO U3MEPEHUS NPOBOAUINCE B COOTBETCTBUMU C pa3fesiom 9
IEC 60825-1:2007. Ecnu gonyctumoe usnyvyeHme(amuccus) meHbwe AEL. To nasep MOXHO OTHECTU K 3a-
AaHHOMY knaccy. [na umnynbcHoro nasepa AEL 3ajaHHOro knacca NpuMMeHsl0T Npu BCceX AJINTENIbHOCTAX
n3nyyeHusa(ammccun) B npegenax BpeMeHHon 6asbl.

Ecnu gonyctumoe nsnyvyenme 6onblue unu pasHo AEL, cnepyeT Bbi6patb AEL 6051ee BbICOKOro knacca
N NpoBecTn oueHKy. OueHKy NOBTOPAKT A0 TexX Nop, noka He 6yfAeT NONyyYyeHO 3HayeHue MeHblle AEL nnn
nasepHas annapartypa He 6yfeT oTHeceHa K knaccy 4.

Cuctemy oueHnBalT B cooTBeTcTBMM ¢ IEC 60825-1:2007, 4To6bI rapaHTMpOBaTh, HTO 060CHOBAHO MPO-
rHo3npyemas efuHNYHas HeMcnpPaBHOCTb HE MOXET NPUBECTU K TOMY, 4YTO nasep byfeT ucnyckatb UsnyvyexHue
6onbwe yem AEL gns 3agaHHoro knacca. Ecnv gaHHbI KpUTepuii BbIMOMTHEH, Knaccudukauus nasepa cum-
TaeTcs U3BECTHOMW.

MpumeyaHuna

1 Mpy oTHeceHUn annapaTypbl K ONpefeIeHHOMY K1accy MOXeT ObITb YCTaHOB/IEHO 60/1ee OAHOrO YC0BUS, KOTOPbIM
[O0/IXHa COOTBETCTBOBAThL annaparypa. Hanpvmep, BananasoHe anavH BosiH 400 — 600 HM 419 OTHECeHUs annapaTtypbl K Kako-
MY-/M60 Kaccy He JO/MKEH ObITb NPEBbILLIEH HY TEMMNEPaTypPHbIi, HU (DOTOXMMUYECKWIA Npeaen (Kaxkablil Co CBOMMM COBCTBEH-
HbIMM YCNOBUSIMU U3MepeHUst). Taioke, ecriv annapaTypa UMeeT UMMY/TIbCHbIA BbIXOAHOW CUrHas1, He [O/MKEH ObITb NMPEeBbILLEH
HN OAWH U3 Tpex Npeaenos (415 OAMHOYHOIO MMNY/bCa, NOC/ef0BaTEIbHOCTU MMMNY/LCOB Y CPeAHEN MOLLHOCTY).
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2 [Nl NpOTSHKeHHOro uctouHnka AEL siBnsieTcs hyHKUMEN paccTosHNUA OT UCTouHuKa. MNpu npoBegeHun knaccudum-
Kauun cnefyet UCMoNb30BaTh Hanbosiee onacHoe paccTosHue.

3 Ecnm TpeboBaHWs, yCTaHOB/IEHHbIE A/1S KNAcCOB 1 UK 2 He BbINOJSIHEHbI, MOXHO OLIEHUTb U3/lyyeHne annapa-
TYpbl C UCMO/Ib30BaHVeM TpeboBaHUiA yCTaHOBMEHHbIX AN knaccos 1M uam 2M. Ecim nsnyyeHne annaparypbl COOTBET-
CTBYeT TpeboBaHMAM 45151 knaccoB 1M vnam 2M. OHO He 0653aTe/lbHO J0/HKHO OTBEYATb TPE60BAHNAM YCTaHOB/IEHHbIX 415

knacca 3R.

7 MapameTpbl oNa pacyeTa NpegesioB Ao0NyCTUMOro YpPOBHSI
N3ny4yeHusi/ammccum

7.1 OnuHa BOMHLI. A

7.1.1 OnpegeneHve A/INHbI BOJHbI

OO6bIYHO AaHHbI NapameTp He TpebyeTcs onpefenaTb C 60/blIOK TOYHOCTbIO. B 60nbLINHCTBE CAy-
yaeB 6uonornyeckas onacHoCTb He CUbHO 3aBUCUT OT A/INHbI BOJMIHbI. CyLLeCcTBYeT HeCKOIbKO UCK/TUYEeHN
(cm. pucyHok 3):

a) o6nactb 302.5 — 315 HM. B faHHOM AunanasoHe napameTpbl [, n C, MEHATCA CYLeCTBEHHO;

b) o6nactb 450 — 600 HM: B faHHOM Auana3oHe (POTOXMMUYECKass ONacCHOCTb YMeHbLIAeTCa B OAHY
ThiCAYY pas;

c) o6nactb 1150 — 1200 HM: B faHHOM AMnanas3oHe TenaoBasi ONacHOCTb YMeHbLIAeTCsa B BOCEMb pas;

d) 400 HM: Ha gnuvHax BoaH 6onee 400 HM OoNacHOCTb B OCHOBHOM peTuMHanbHas (kacaeTcs ceTyaTku
rnas); npu 6os1ee KOPOTKUX ASIMHAX BOSIH OMACHOCTb B OCHOBHOM HepeTuHasbHas;

0) 1400 HM: Ha AnuHax BOMH 60onee 1400 HM onacHOCTb B OCHOBHOM HepeTuHasnbHasa (He kacaeTcs
ceTyaTku rnas); npu 6osee KOPOTKUX ANIMHAX BOSIH ONACHOCTb B OCHOBHOM peTuHanbHas;

AnanmMoy 6blerpao

KMUHMMA AEL
B AIbIMOMIOCTN
OTANMbI BO/HbI O6nacTb h OTTOYU*LLXOB PBMU&/LHCA ONacHOCTH
(opuBcnyBT-npbl YK BW OMNBCHOTTH Mp AOOTATTANOK
BPLBIICTBMH acoB/IMH BOT cablu»400 T )

ArMHB niiThl, HX

200 400 600 BOO 1000 1200 1400 1600 1B0O
O6nactb penMrbHO* onacHoOCTU

[onosiBnubIHbIBrpYAbI
obnacTmoTOoLW Nn

PucyHok 3 — BaxHble fNVHbI BOSH U AyanasoHbl AIMH BOSH

[nsa nasepos c y3KOi NMHWEN n3NyyeHns, AMHa BOMHbI, yCTaHaBAMBaeMas M3rotoBuTesnemM, BEPOSITHO,
6yAeT eAUHCTBEHHbIM, YTO HE06X0AMMO AN KNaccudmkauum, n ocTaBllyloca YacTb nogpasgena 7.1. a Takke
npuBeAEHHbIX HWXe nogpasfenos 7.2 n 7.3 He paccmaTpusaioT.

Ecnn gnana3oH BO3MOXHbIX A/IMH BOJSIH (BapbupyeTcs OT U3fenna K U3fenunio) ABNsSeTCs 3HaunTebHol
yacTblo obnacTeil, ykazaHHbIX B nepeyncneHunsax a), b) nnm c), To MoXHO ncnosb3oBaTb Hanbosee onacHyto
(HaMMeHbLY0) ANINHY BOJIHbI, TM60 U3MEPUTL AJIMHY BOJIHbI 4/151 KOHKPETHOW annapaTypsbl.

B o6nactax ANVH BOJIH, YKa3aHHbIX B NepeyncneHnsx a). b) unm c), moxet notpe6oBaTbCAa KyCOUHO-MN-
HeliHoe cymMMuUpoOBaHue, onpegeneHue npegena npu HECKONbKUX AINHAX BOSH U B3BELLIMBAHNE OTHOCUTENIbHO
BbIXOAHOrO CUrHana CooTBETCTBYHOLLLEro 3TON ANMHe BOMHbI. Bonee nogpobHo paccmaTtpuBaeTcs B 7.2.2 n 7.3.

OnacHoCTK, KOTOpble HE06X04MMO paccMmaTpuBaTb COBMECTHO, paccmaTpuBaloT Kak agauTuBHble. Ha-
npuMep. MHOXEeCTBEHHbIE U3/lyYeHNs C ANIMHON BOMHbI MeHee 400 HM uau B AnanasoHe AsnH BOAH oT 400 fo
1400 HM nnu 6onbwe 1400 HM ABNAIOTCA aAAUTUBHLIMU. NS U3NYYEHUSA C LUMPOKUM CNEKTPOM WU MHOXe-
CTBEHHbIX U3/TyYeHUIA B KaxAoi o6nacTu, onacHoCTH SIBASAOTCS aAANTUBHBIMU, 1 HEO6XOAMMO BbIMOMHATL Ky-
COYHO-/IMHEeliHOe CyMMUpOoBaHue, kak ykasaHo B nepeuncneHun b) nogpasgena 8.3 IEC 60825-1:2007. Ecnu
annapatypa usnyyaeT AIWHbI BOMIH B ABYX U3 3TUX Anana3oHos (HanpumMep. 700 n 1500 HM), TO 3Tu ABE ANUHbI
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BOJIHbI C/leflyeT paccMaTpuBaTth M0 OTAE/IbHOCTM C UCNO/MIb30BaHeM COOTBEeTCTBYOWUX AEL Ana Kaxaon -
Hbl BOMIHbI. B Lenax knaccudukauun 6yaeT npumeHeH 60see BbICOKUI Knacc.

[na na3epoB, BO3MOXHbI Anana3oH BbIXOAHOW BOHbI UK BbIXOAHON CMEKTP KOTOPbIX BKIYaeT Aaun-
Hbl BOMH 60nbwe 1400 HM n/unu MeHblie 400 HM. AO/MKHO 6bITb NMPOBEAEHO cCneunanbHoe paccMoTpeHue
AEL. OnacHOCTM Ha KaX[oM Kpat rpaHWYHbIX 4/IMH BO/H pa3Hble U BO34eNCTBUE TOXe pasHoe. ina oTHece-
HWA annapaTypbl K KOHKPETHOMY K/accCy, MOLWHOCTb UMW 3HEPTUSI B KaXKAON CneKTpasibHOW 061acTu fOMKHbI
6bITb MEHbLUE KaXA0ro cootsetcraytouiero AEL.

N3mepeHve unu onpepeneHve Takoro napameTpa Kak A/IMHA BOMHbI ABNseTca yHAaMeHTaNbHbIM
ONS OLEHKM Na3epHoil onacHocTU v knaccudukaymm nasepa. MigeHTndmkauusa anuHel BofHbl TpebyeTcs gns
onpefesnieHns Tuna Heo6xo4MMOro u3mMepuTens MOLHOCT UK 3HePrnn. B cocTaBe HEKOTOPbLIX pajuoMeTpoB
eCTb leTEKTOPHble 3N1eMeHTbI, KOTOPble OYeHb 3hhekTUBHO pearnpyoT B 061acTu BUAUMOro n3nyyeHus (on-
TUYeckuil ananasoH) U B 6/MXHENR nHdpakpacHol 061acTy cnekTpa, HO MMET HU3KYH YYBCTBUTENbHOCTb B
panbHel nHpakpacHoin o6nactu cnekTpa uamM ynbTpaguoneToBoMm AguanasoHe, U Hao6opoT. NMoMuUMo 3To-
ro. OT ANMHblI BOJMIHbI Takxe 3aBMCUT COOTBETCTBYHOLLEE NPUMEHEHWE NpefesioB BO34elCTBMA/IKCN03ULMUN.
B 60/1bWMWHCTBE CryyaeB HET Heo6XO4MMOCTU HanpsAMyl U3MepsATb pabouyo ANUHY BOMHbLI Nasepa. 370
06bIYHO yCTaHaBMBaAET N3roToBuTeNb C 60/1ee YeM NpuemeMoii JOCTOBEPHOCTbIO.

[na nasepos, KOTOpble MOTYT U3ny4yatb 60nee 04HOW ANUHBI BOMHbI UAWM U3ny4yaTb B6IM3M npegena 06-
nacT peTUHaNbHON OMACHOCTUW, UCK/TIUYUTESIBHO BaXHOe 3HaYeHue MMeeT onpejdesieHne cnekTpa uU3nyyeHus.
M3mepeHne 4INHbI BOJHbI WX CNEKTPA/IbHOr0 U3yYEeHUS MOXET BbINOJIHATLCA MeTofaMu, UCNOoMb3YoLWwnumMn
pasHoobpasHoe obopyaoBaHme. Hanbonee npocto pabotaTb C ONTUYECKMMU CNEKTPOMETPaMM N aHaNOTUYHbI-
MU npubopamu, Hanpumep, BOSIHOMepamMn. BosbLWMHCTBO TakMX YCTPOCTB NPOCTO BbiGMpaeT Ny4yok 1 BblgaeTcs
undpoBoe nokasaHve AANHbI BOJSIHbI MUK cnekTpa. HekoTopblie Npubopbl MMEKT reoMeTpuyeckme orpaHnyeHns
1 OrpaHnyeHns No Nosito 3peHUs, Ho ABNAAKTCA BECbMa HafeXHbiMW. MOHOXpOMAaTOpbl, 0COB6EHHO ynpaBnsemMble
BPYUHYIO, MOTYT noTpe6oBaTb YyTb 60/bLUE/ TPYJOEMKOCTU N BPEMEHHbIX 3aTpaT, HO TOXE OYeHb HaAEeXHbl 1
TOYHbI. ONTUYeckne PUNLTPLI Takne Kak, y3KONosI0CHbIe NOJI0COBbIE (PUNBLTPLI, TakXe MOXHO paccMmarpusaTthb
KaK Apyroi BapuaHT, HO UMeloLWnii HEKOTOpPble orpaHnyeHns. Vicnonb3oBaHne Takux hunbTpoB TpebyeT npea-
BapUTENbHOTO NMPUGAMKEHHOTO 3HAHWA BO3MOXHOW ANMHbLI BOMHbI. Takke 415 Na3epoB C MHOXECTBOM AJIMH
BOJIH WM LUMPOKOMONIOCHBIM WU3/TyYEHWEM MCNOMb30BaHne (PUAbTPOB A1 OnpefefieHns ANIMHbI BOJHbI UAn
CNeKTPanbHOro n3nyyeHns MoxeT 6bITb [,OBO/IbHO 06peMeHUTENbHbIM U Aaxe 6e3pe3yNbTaTHbIM.

7.1.2 O6nacTb onacHocTu AnAa rnas

TennoBasi oNacHOCTb CyLW,ecTBYeT Mpu JOCTAaTOYHOM BO3AelicTBUM (06/1y4eHUN) Ha BCeX AJIMHAX BOJH
Bbiwe 400 HM.

PeTuHanbHyio (QOTOXMMUYECKYID ONacHOCTb paccMaTpuBaloT TONbLKO NpW BO3AENCTBUMM B AnanasoHe
ANVH BOMIH OT 400 fo 600 HM 1 Npu BpemeHun Bo3gelicTBus 6onee 1c.

O6nacTv onacHoOCTW pasfesnieHbl cnefywlwmm obpasom:

- 180 — 400 HM. OnacHOCTb B OCHOBHOM (hOTOXMMMYECKan U HepeTUuHanbHas nNpu BO3aeCTBUM Henpe-
PbIBHOW BOJMIHbI U TensoBasi — nNpu umnynbcHoM Bo3gelicTeun (IEC 60825-1:2007 He paccMaTpuBalT A/INHbI
BO/IH MeHble 180 Hm);

- 400 — 600 HM. B gaHHOM Aunana3oHe cnefyeT paccMmaTpuBaTb TEMNIOBYO M hOTOXMMUYECKYHO onac-
HOCTU. ®OTOXUMUYECKYIO ONACHOCTb He TpebyeTca paccMaTpusaTtbh, ec/iv Bpemsa nsnyyeHna meHee 10 ¢ (uam
lc ansa obnactu gnnH BonH oT 400 g0 484 HM NpPU MHUMBIX (BUAUMBIX) UCTOYHMKaxX oT 1.5 o 82 mpang);

- 400 — 1400 HM. B paHHOM Aunana3oHe HaxoAuTca 06s1acTb peTuHanbHO onacHocTu, U npeobnagaer
0nacHoOCTb ANA ceTyaTku rnas:

- 1400 HM — 1 mMm. [pu gnuHax BonH 6onee 1400 HM rny6MHA NPOHWKHOBEHWUSI U3/TyYEHUS HAMHOIO
MeHbLe, YyeM npu annHax BosH ot 400 go 1400 HM. OnacHOCTb TensoBas, HO, B OCHOBHOM, HepeTuUHa/ibHas.

7.2 WNCTOYHWKN C MHOXECTBOM A/INH BOJIH

7.2.1 O6wwme nonoxeHunsa

TEepPMUH «UCTOYHUKM C MHOXECTBOM A/INH BOJIH» OTHOCUTCSA K UCTOYHMKY, M3NyvalolweMy Ha ABYX Uan
6onee [UCKPETHbIX A/IMHAX BOMH. B 3Ty Kateropuio 4eTko nonajarT MHOTOMOZOBbIe (MHOTO/IMHElHbIE) Na-
3epbl. DTN pasHble AJ/IMHLI BO/IH MOTYT BXOAUTbL B pasHble 06/1aCTU ONacHOCTU CMeKTpa, co3jallue pasHble
6unonoruyeckme Bo3AeicTeuA, N UX cnegyet paccmaTpusaTb no oTAenbHOCTM. Cm. 7.1.1,7.1.2 n pucyHok 3.

Nasepbl CO CBEPXKOPOTKMMU UMMNY/IbCAMU MOTYT UMETb OTHOCUTE/IbHO LWWPOKWUIA AnanasoH AJINH BOJH.
LnpuHy gnanasoHa 4/IMH BOJTH Taknx 1a3epos criedyeT OueHvnBaTth Mo npoueaype, NpvBefjeHHol B 7.3, ecnin
npesen AEL unn MPE oTnnyaeTca 6onee yem Ha 10 % oT guanasoHa A/IMH BOSIH UMNynbca nasepa.
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7.2.2 O6nacTb €4UHUYHOI ONacHOCTHU

Mpu HECKONIbKUX UCTOYHUKAX, U3NyYaloLWw X O4HOBPEMEHHO NPU Pa3HbIX A/INHAX BOSH, KOTOPbIe reHepu-
pylOT U3nyyeHue, oTHocsiLeecs K 04HOMY TUNY ONAaCHOCTU, fO/KHA GbliTb MCNOMb30BaHa B3BELIEHHAs cymMMa
ANnsA onpefenexHnsa 6yaeT annapaTypa COOTBeTCTBOBATb UM npesbilwatb AEL aona gaHHoro knacca. Ansa egu-
HUYHOW ANUHbBI BOIHbI MOXET 6biTb YCTAHOB/IEH CNeAYIOLWNi KpUTEPUiAi MO MOLLHOCTH:

Ecnu Pmeas < AEL, To annapaTypa He npesblllaeT npejen AaHHOro knacca,
roe Pmeas — M3aMepeHHas MOLWHOCTb (MW 3HEPrus, Wau apyras yctaHoBneHHas BenuumHa), a AEL — npegen
Knacca MOLWHOCTY (MM SHEPTUN, UNN APYTOA YCTAHOBAEHHON BeNMYMHbI). OTO BbipaXeHne MOXHO nepediop-
MYNnpoBaTh Kak:

Ecnn PmealJAEL < 1, To annapaTtypa He npeBbllwaeT Npeaen aHHoro knacca.

B Takom BuAe BblpaxeHne MoXeT GbiTb NPUMEHUMO K ABYM A/IMHAM BOJIH:

Ecnn Pmeas (ANAELLAN) + PTBaa (A2YAELA2) < 1. To annapaTypa He npesblliaeT npegen JaHHOro
Knacca.

Ecnu konnyecTBo ANH BOSH 60/bLUe ABYX, MOXHO MONYUYNTb O6LLYI0 CyMMY;

Ecnn %[P7To, (AMAEUA)] < 1,
raoe /= 1.2.3....To annapaTypa He npesblllaeT Npejen 4aHHOro Knacca.

Takoli pacyeT NPUMEHSAIOT TONIbKO K O4HOMY BMAY ONACHOCTW €4MHOBPEMEHHO (T.e. (DOTOXMMUYECKYIO U
TEen/0BY0 ONACHOCTK paccMaTpuBaloT Mo OTAENbHOCTH).

MpumeyaHune — HecMoTps Ha TO. YTO 3HAYEHWS Npejesia TENI0BOM ONacHOCTM 4151 ONTUYECKOTO AyanasoHa
(400 — 700 HM) 1 Ans 6anxHelt nHdppakpacHoii ob6nactu cnektpa (700 — 1400 HM) pasHble, BpeMeHHble 6a3bl (160 Anu-
TENbHOCTb U3MyYeHust /. 6o pacyeTHbIli napameTp T2) ognHakoBbl. M03TOMY NpUMeHMa NpuBeAeHHas Bbille hopmyna
CYyMMMPOBaHMSI.

7.2.3 1Be n 60n0B 06/1aCTN ONACHOCTM

Ecnu annapatypa usnyyaeT fgBe pasHble A/IMHbI BOJIHbl U OHW He OTHOCATCS K 06/1acTM OAUHAKOBOM
onacHocTu (Hanpumep. /1, = 300 HM 1 JI2= 430 HM), KaXAYl AINHY BOMHbI HEO6XOAMMO paccmatpuBaTtb OT-
fenbHo:

Ecnn mowHocTe Pmeas (4,) < AELIA,) n PTeaa (/12) < AEL(A2), To annapaTtypa He npeBblliaeT npegen
[aHHOoro knacca.

Ecnun kakoe-nm60 U3 3TUX YCNOBUIA He BbINOSIHEHO, C/iefyeT paccMoTpeTb BapuaHT cpaBHeHusa ¢ AEL
60/1ee BbLICOKOrO Knacca.

7.3 VICTOYHUKW C LWIVPOKUM CMEKTPOM

7.3.1 O6uwwne nonoxeHus

HekoTopble nasepbl (Hanpumep, nasepbl CBEPXKOPOTKUX WMMY/NbCOB) MMEHT LOCTATOYHO LUUPOKUIA
cnekTp. BcneacTBre aToro npu knaccudukauny MoxeT noTpeboBaTbCAa NPOBECTM OLEHKY B 60/iee YeM 0fHOW
cnekTpasbHOli 06nacTu.

7.3.2 CnekTpanbHble 06s1acT ¢ HE6OMbLW UM U3MeHeHeM AEL B 3aBUCUMOCTU OT A/INHbI BOJHbI

Ecnu cnekTp Ha BbIXofe M3nyyaTensa He BKlOuYaeT Kakyl-nmbo n3 cnekrpanbHbiXx ob6nacTein u3 nepe-
yncneHunii a). b) KM c) NN rpaHnYHbIE AIUHBLI BOIH U3 nepeuuncnenunii d) unm e) (cm. 7.1), pacnpegenexne
MOXHO annpokCMMMpoBaTb NOCPeACTBOM €ANHNYHON(EANHCTBEHHON) AINHBI BOJHbI.

a) Ecnu AEL He meHseTca B 3aBUCMMOCTMW OT A/IMHbI BOJIHbI, paBHO3HA4YeH BbI6GOpP MO0 ANHBI BOMHbI
B nNpejeniax cnekrpa usnyyarens.

b) Ecnu AEL MepneHHO MEHSIeTCSt B 3aBUCUMOCTM OT AJIMHbI BOJIHbI, @ CNEKTP A/IUH BOJIH MU3nyyaTens
BXOAWUT B OAWH CNekTpanbHbIi Anana3oH, npejcTaBfeHHbli B Tabnuue npepenos AEL. MOXHO paccunTatbh
npegen ANa nuka WAW LeHTpa pacnpegeneHus, Bknwo4vas 605nee KOPOTKME ASIMHLI BOSH, COOTBETCTBYOLNE
10 % nuKoBOIli NNOTHOCTKM NOTOKA WM3Ny4YeHUs B pacnpegeneHun. Ecnu nameHexHne AEL cocTaBnsieT MeHee
1 %, MOXHO MCNOMb30BaTh MUKOBYIO N LEHTPanbHYo ANMHY BOMHbI. KOHCEpBaTUBHbLIN NOAX04 3akniyaeTcs
B UCNOMb30BaHUN Hanbonee YyBCTBUTEbHOM paccMaTtpuBaeMoi A/IMHbI BOJTHbI.

7.3.3 CnekTpanbHble o6nactn ¢ 60nbWUM n3MeHeHneM AEL B 3aBUCUMOCTU OT A/INHbI BOJTHbI
(302,5 — 315 HMm, 450 — 600 HM 1 1150 — 1200 HM)

Ecnun HekoTOpble UM BCE BbIXOAHbIE CUTHASbI U3nyYyaTena nonagarT B TpU obnacTu, B KOTOpbIX Npege-
J1ibl CU/IbHO MEHAKTCA B 3aBUCUMOCTW OT A/INHbI BOJIHblI, MOXXHO UCNO/1b30BaTb ABa MeToAa:



FOCT IEC/TR 60825-13—2016

a) pacyeT AEL ¢ ncnonb3oBaHMeM HWXHEWR rpaHuubl AUH BOJIH AN COOTBETCTBYIOLW e obnactu. Tak
KakAE!_ans 6onee KOpOTKUX ANVH BOJH Bcerga 6onee yyBcTBuTeNbHbl(caepxusatwwmne). yeMAEL1_ans 6onee
ONVHHBIX 4IWH BOJTH, MOXHO MCMO/Ib30BaTb 3TOT MPOCTO U KOHCEPBATUBHbIN MeToA. Of4HAK0O 3TO MOXeT nNpu-
BECTW K Upe3MepHO orpaHnunTensHomy npegeny. Ecnn pacuetHbliit AEL npuemnem (Hanpumep, npu AaHHOM
ponyuweHun annapatypa oTHOCUTCA K Knaccy 1), nocnegytowme pacyeTbl He TpebyroTca:

b) pacuyeT CyMMbl U3MEPEHHbIX MOLLHOCTEN, fleeHHbIX HA AEL KakK yHKUMIO OT A/INHbBI BOMIHbI. Micnonb-
30BaTb 06liee CyMMUpOBaHUe cornacHo 7.2.2.

[onyctum, 4TO MMeeTCs UCTOYHUK C TPEYrosibHbIM CNeKTpasibHbIM pacnpefesneHnemM, y KOToporo Hux-
HWIA Npepen ANUHbI BOMHLI cocTaBnsieT 400 HM, MUK Ha A/IMHE BOMHbI 460 HM. a BepxHuWii npegen AsvHbI
BOJIHbI paBeH 520 HM. AEL B gnana3oHe gnuH BosiH ot 400 g0 450 HM ocTaeTcsa NOCTOAHHbLIM. 118 AIUH BOSTH
Bbiwe 450 HM AEL pacTeT akcnoHeHunanbHo ¢ koadpuymneHtom C3. ECiv MOLWHOCTb

PT (400 HM</1<450 hm)/AEL(400 HM<A< 450 HM) + X [PTam (NYAELN,)] < 1.

mess 450<4,<520HblI mea-
TO Nnpuemnemblii AEL He NpeBbILEH.

7.3.4 CnekTpanbHble 061acT C BKJIKOYEHUEM FPpaHML N0 TUNY ONACHOCTK
(4NAMHBI BONH 0kono 400 n 1400 HM)

Ecnu cnekTpanbHoe pacnpegeneHune BbIXOAHOTO CUTHaNa BKIOYaeT rpaHuLbl 061acTn onacHocTu (A4au-
Hbl BOSTH 400 1 1400 HM), BbIXOAHOI CUTHAN B KaXA0N o6nacTn SsBNsieTca He3aBUCMMbIM. MpoBOAAT npoueay-
pbl. NpBefeHHble 7.2.3 1 7.3.3 4NA KaxAoi cnekTpanbHoli o6n1actu, npu HeEO6X0AUMOCTH.

7.3.5 CBepXWMnpPOKOMNONOCHbIO NCTOYHUKMN

TpebyeTcsa onpeAennTb MOLWHOCTb UAN 3HEPTUIO HA €AUHUYHYIO ANWHY BOMHbI. ECNM n3rotoBuTenb He
npeAcTaBua Takyl MHOpMauunio, 4O/KHbI 6bITb NPOBeeHbl CNeKTpasnbHble n3MepeHns. 3Ta npouegypa He
BXOAMT B 0611aCTb NPUMEHEHNS HACTOSLWEro cTaHAapTa U Mo3ToMy He feTanu3upyetcs. Hekotopas nHdop-
Mauusa No M3MepPeHUAM LWNPOKOMOMOCHbLIX UCTOYHUKOB npusegeHa B IEC 60825-1:2007.

Ecnu nasepHas annapatypa He u3ny4yaeT AJ/IMHbI BOH HUXe 315 HM. pacyeTbl MOXHO ynpocTuTb. Ana
pacuyeTa yacTeil cnekTpa, B KOTOPbIX 6GMOM0OTMYECKMEe peakLMn MEeHSAITCA C YacToToW, Heobxoanma cneayto-
wasa nHgopmaumnsa (cm 7.1.1):

a) mosHas MOWHOCTb WauM aHeprua B Anana3oHe oT 315 go 400 HM. m3MepeHHas B COOTBETCTBUU
¢ IEC 60825-1:2007 (Pawnnu Oa);

b) nNosHas MOLWHOCTb WM 3Heprusa B AuanasoHe oT 400 go 700 HM. M3mepeHHass B COOTBETCTBUU
c IEC 60825-1:2007 npu Tennosbix npegenax (Pb nan 0O0);

C) MosIHass MOWHOCTb WAW 3Heprua B Amana3oHe oT 400 go 450 HM. n3mepeHHas B COOTBETCTBMU
c IEC 60825-1:2007 npu choToxummyeckunx npegenax {Pcunu Qc);

d) cnekTpanbHoe pacnpejeneHve MOLWHOCTU WU CNekTpasibHOe pacnpejenieHve aHeprum B gnanasoHe oT 450
0 600 HM. n3mepeHHoe B cooTBeTCcTBUM ¢ IEC 60825-1:2007 npu poToxmmuyecknx npegenax (Pa(1l) nan Oa(l)):

e) cnekTpasnbHOe pacnpejefieHne MOLWHOCTM UAW 3Hepruu B gmanasoHe ot 700 HM A0 npejena Hawu-
60nblel ANVHbI BOIHbI pacnpejeneHuns, nsmepeHHoe B cooTBeTcTBuu ¢ IEC 60825-1:2007 npu TONI0BbIX
npegenax[Pe(4) unn Oc()).

HecmoTpsa Ha TO. UTO Npoueaypy NPUMEHSAIOT Y K MOLLHOCTU, U K SHEPTUN, B HUXENPUBELEHHOM pacyeTe
6yaem mcnonb3oBaTb TOMbKO MowHOCTh (P).

MocnepoBaTeNbHOCTb NpoLEAypbI:

- BblbpaTb AEL (tbopmynbl 1 pekoMeHgaLumn no pacyeTty npegenos cMm. pasgen 9 IEC 60825-1:2007),

- paccuuTtaTb npegen ansa ynbtpaduonetosoro gnanasoHa AELn n otHowenne Ra= (PJAELJ:

- paccuuTaTtb TENIOBON npeaen Buanmoro gnanaszoHa AELb n otHoweHune Pb = (PWAELD);

- paccunTatb hoTOXUMMYECKN npegen Buanumoro guanasoHa AELCans anui BonH 400 HM<[<450 HM ©
AELa(A) pna ananasoHa AnvH BosiH 450 HM <A< 600 HM. CyMMapHble COOTHOLWEHNS paccUnTbiBalT No dop-
myne

Pca=Pc/AELc+ X [P (1)/AELD (T));
450 <4, <6001M

- paccuuTaTtb TeN0BOW nNpegen nHdpakpacHoro gnanasoHa AELQA) gna gnanasoHa AnuH BonH oT 700

HM A0 rpaHuLbl AnanasoHa HanbonblnX AIMH BOSIH. CymMMapHble COOTHOLEHNS paccynTbiBaloT no hopmyne

p.= b, <N>msa,eq.
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AnnapaTypy OTHOCSIT K HA3LEMY Knaccy f1a3epoB, 415 KOTOPbIX CNpaBeANvNBO cregyoliee:
A, <1.0;

*cd < 1.0.

7.4 BpeMeHHble XxapakTepuUCTUKU UCTOUYHUKA

7.4.1 Obwmne NONOXeHUs

[na annapaTypbl C HEMPepbIBHbIM M3/lyYeHWEM MOCTOSIHHOW MOLLHOCTM, NPOBOAAT aHanu3 B cnepy-
el nocnefgoBaTenbHOCTU. [lO/HKHO 6bIThb ONpeAeneHo BpeMs U3/yvyeHUsi, KoTopoe IM60 yCTaHOBMEHO B
cooTBeTcTBMYK ¢ IEC 60825-1.2007 Kak hukcupoBaHHas AIMTENbHOCTb, INGO ero ycTaHaBMBaKT NO pacuyeT-
HOW AnuTenbHocTU (T.e. T2 ABnseTcs dyHKUMER pa3mepa BUAMMOIO UCTOUYHMKA UM CTATMBAEMOro yrna uc-
TOYHMKA). Bpems nsnyyeHus nossonset paccuutatb npuemnemsiii AEL. [lna Takoll annapaTypbl ocTabHble
TpeboBaHusa 7.4 paccmartpuBaTbh He TpebyeTcs.

7.4.2 ICTOYHUNKN C OTpaHNYEHHbIM BpeMeHeM Bk 4YeHusa (BK/)

Ecnn annapaTypa MOXeT M3/ly4aTb TO/IbKO B OFPaHWYeHHbIl Nepuoj BPEMEHU, KOTOPbIA MeHbLIe Bpe-
MeHHOW 6a3sbl 415 faHHOro knacca, yctaHoeneHHoro IEC 60825-1:2007. gna pacuyeTta npuemnemoro AEL
MOXHO MCNONb30BaTh MeHbLIee BpeMs. Bonee kopoTkoe BpeMs usnyyeHus BefeT k 60/ee BbICOKUM npefe-
naMm MuKoBO MollHocTM. OTMEeTUM, 4YTO ANS knaccudukaumm HeobxoAmMo paccmartpusaTb AEL npu Bcex
ANUTeNbHOCTAX BNIOTb 40 BPEMEHHON 6asbl.

7.4.3 MNepnognyeckne UCTOYHNUKN UAN NCTOUYHUKMU C MOCTOSSHHBIM KO3 (PULUEHTOM 3aNoNIHEHUSA

7.4.3.1 O6uWMe NonoxeHns

HekoTopas annapatypa COAEPXWUT B CBOEM COCTaBe WUCTOYHUKWU, TEHEpUpylolne perynspHbie cepumn
UMMYNbCOB WM KOAMPOBaHHbIE (HeperynapHblie) cepun. HeperynsapHble cepun MOXHO paccmatpuBaTb Kak
perynsipHble, ec/iv u3BecTeH MakCMMasbHbll KO MUUNEHT 3anoHeHns. KoaUUNEHT 3anosIHEHNA B AaH-
HOM CJly4yae OTHOCUTCS K 4acCTu WIW NPOLEHTY BPEMEHU, B TEYEHNE KOTOPOro UCTOUHUK U3/yvyaeT SHEepPruto.

Mpu 4NMTEeNbHOCTM UMNYbCOB 3 MKC M YacToTe c/nefoBaHua 120 MNynbCOB B CEKYHAY KO ULNEHT
3anonHeHns 6yget 120 310 '6/1, T.e. 0,036 %.

[Ns KOAWPOBaAHHBIX CEPUIA MMMYIBCOB, NCMNO/b3YIOLWMNX NOCNeA0BaTENIbHOCTb UMMY/IbCOB 13 120 BO3MOX-
HbIX MO3ULNIA C ANNTENIBHOCTBIO 3 MKC B KaxAyto cekyHay npu 50 % pexume kogupoBaHua (50 % umnynbCHbIX
nosuunii cogepxarca B umnynbce, a 50 % oTcyTcTByeT) KoadhduumeHT 3anonHeHns b6yaget 0,5-120 3 10 6/1,
T.e. 0.018 %.

JononHutenbHas uwHgopmauusa Ana pacyeTa npegenos npusegeHa B Tabnuue 3 IEC 60825-1:2007
(NMPOAONKNTENBHOCTE BPEMEHN T HMXe KOTOPOW rpynnbl MMNY/bCOB CymMmMuUpytoTcs). [nsa pacuyeta addek-
TUBHON MOLWHOCTU U A/INTENIbHOCTU, a Takxe 3(PMeKTUBHOW YacToTbl NOBTOPEHUA UMMNY/NbLCOB TpebyeTcs
3HaTb 4acToTy CNef0BaHNA UMMNYNLCOB, KOIMMUUUEHT 3anN0/THEHNUA, KOIMPULNEHT KOAUPOBAHUA [aHHbIX,
Tabnuuy 3 IEC 60825-1:2007 n Tabnuubl AEL.

Cnepyet paccmMoTpeTb Tpu npejgena:

a) npegen ANS €WHUYHOTO UMMY/1bCa, OCHOBAHHbIN Ha WUPWUHE NMNYNbCa;

b)npenen Ans cpefHel MOLWHOCTM NPU yKa3aHHON UNN paccYMTaHHOW ANS Knaccudgukaym BpeMeHHOM
6ase;

C) npefen ANS cpefHeil 3Heprun NMNyabLCOB OT UMMY/IbCOB, BXOAALWMX B NOC/ef0BaTe/IbHOCTb UMNY/1b-
coB. c yyeTom C5.

B nepeuncnenun f) 8.3 IEC 60825-1:2007 ycTaHOBNEHO, 4TO nNpu onpegeneHun AEL gns nasepos ¢
NOBTOPALWMMUCA UMMY/IbCAMU WU MOAY/IMPOBaHHLIX N1a3epoB Npu TennoBbIX Npejenax AN AINH BOJSH
400 HM ¥ Bbile NPUMEHSIOT Hanbos0e cTporne TpeboBaHMA NepedncneHnii a), b) n c). B Tpe6oBaHmmn nepe-
yncneHus c) KAEL eAUHUYHOTO umMnynbca NPUMEHSAIOT KO3 MULMEHT KOPPEKL MM HA OCHOBAHUU KONMYecTBa
MUMMYNbCOB, N3/TyYaeMblX 3a MPUMEHVMYI0 BpEMEHHYI0 6a3y unn T2. B 3aBUCUMOCTM OT TOTFO, 4TO MEHbLUE.

7.4.3.2 0ANNTENbHOCTb MMNY/LCOB

B IEC 60825-1:2007 gnuTenibHOCTb WUMMY/bLCOB OnNpefesieHa Kak npupalieHue BpeMeHu, U3MepeH-
Hoe Mex[y Toukamu, COOTBEeTCTBYWOLW MY NOSIOBUHE MUKOBOW MOLLHOCTM Ha nepefjHeM 1 3agHeM (PpoHTax
umnynbca. PaccmaTpvBaemas A/IUTENbHOCTb — 3TO MHTEpPBas BPEMEHU MeXAy TOYKOW, Haxogauweics Ha
nepegHem (poHTe, B KOTOPOI amnnuTyga gocturaet 50 %-HOro NMKOBOrO 3HAYeHUS, U TOYKON Ha 3afHeM
hpoHTe, B KOTOPOW aMnINTyAa BO3BpaLLaeTCa K 3TOMY Xe 3Ha4yeHUto (CM. pUCYHOK 4).

n



FOCT IEC/TR 60825-13—2016

nmn*ny»p.%

ANuTenbHOCTb UMNYy/bCa. /. MOXHO TOYHO ONpefennTb C MOMOLLbI0 KOHTPO/IbHO-U3MEPUTENbHOI anna-
paTypsbl, BkIOYaLein poTOUyBCTBUTE bHbIA AeTeKTop W ocuuanorpad waM aHanornuHblii npuéop. K KoH-
TPO/IbHO-U3MEPUTESIbHOW annapaType NpeAbABASAIT cneayoline TpebosaHus:

a) BpeMeHHas M 4acTOTHas XxapakTepUCTUKN BCel M3MepUTENbHON YCTaHOBKM AO/MKHbI GbiTh Takumu,
4YTO6bI MOXHO 6bI/1I0 TOYHO U3MEPUTb A/INTENbHOCTb;

b) n3mepsiemoe n3nyyeHne JOHKHO ObliTb pacnpegeneHo B JOCTATOYHO LUMPOKON akTUBHOW o6nacTtu
feTeKkTopa Tak. YTo6bl He 6bI/10 HM TOYEK SIOKA/TbHOTO HACBILEHWUS, HM /TOKA/TbHbIX N3MEHEHUIi B YyBCTBUTE b-
HOCTW JeTekTopa,;

C) BO3aeicTBMe n3nyyeHus/aHepreTnyeckas IKCNO3NLUA UAN NIOTHOCTb NOTOKA U3NYYEHUS He [OJIKHbI
npesbiWaTbh MakCUMyMa, yKa3aHHOro 419 KOHTPO/IbHO-N3MepUTenbLHOI annapaTypbl.

[lononHuTenbHO, feTeKTop AO/KEH COOTBETCTBOBATb A/IMHE BOJIHbI Sla3epa U A0/HKEH UMeTb NMOCTOSIH-
Hyl0 BpeMeHM, Mo KpaliHeil mepe, B AeCATb pa3 MeHblle BPeMeHM HapacTaHus umnynbca. Takue feTekTo-
pbl YacTO HasblBAT 6GbICTPLIMU. PY 3TOM M3MEPEHUN A1 YMEHbLIEHWNA NOCTOSAHHOW BpeMeHN Heo6XxoaMmMo
yMeHbLWUTb conpoTuBrieHne. OKoHevyHas Harpyska 50 OM — 3T0 CTaHAapTHbI coefuHUTesNb NS [aHHOro
NPUMeEHeHUs, COOTBETCTBYIOLLAA CONPOTMBAEHUIO Kabens, ANns nocneayollero obecneyeHns peanbHOW Wn-
PUHBLI MMNYsibca. HekoTopble COBPEMEHHbIe LUMpPOoBbIe ocuuiorpadbl UMEOT pasHble Harpysku, BCTPOEH-
Hble U MepeyuncsieHHble B MeHi. [pu NpoBefeHnn U3MepeHns AeTeKTop nomeLljalT B JIYHOK U3y4yeHusa n
ycTaHaB/MBaIOT 3anyck Ha cTapT pocTa umnynsca. Mpu nonyyeHnn noaxoAsLlein ocLunnnorpaMmmMsl, U3MepatoT
WUPWHY MMAybCca NP NOI0OBUHE MaKCMMasbHOW aMnanTyAbl Ha NepeAHeM U 3agHeM hpoHTe nMnybcea.

B uenax knaccudukauum nasepos egUHNYHbLIX UMMYNLCOB, N1a3epos C Mogynauunein o6poTHOCTH, Na-
3epoB C CUHXPOHM3aLMell MoA 1 1a3epoB Nepuognyecknx UMNYAbCOB UK CKaHMPYOLWKNX Na3epos Heobxoau-
MO 3HaTb A/INTEe/IbHOCTL UMNy/bca. B cnyyae NCnonb30BaHUA CKaHUPYIOLWEro U3fyyeHns AMTeNbHOCTb UM-
nynbca cnefyet onpegensaTb BO BCeX AOCTYMHbIX NO3ULUAX HA PacTPOBOM M3obpaxeHun. 1o He06X04UMO,
T.K. B 3aBMCUMOCTU OT TUNa oTpaxaress CKOPOCTb Nyyka MOXeT OblTb HENOCTOAHHONM MO BCeN ANIMHE NINHUK
CKaHMpoBauna/CTPoku passepTku. [lNA ckaHupyloweil annapaTypsl, Bkaovyauieil nasep, pabotawouwmii B pe-
XUMe HenpepbiBHOTO U3yYeHUs, ANTEeNbHOCTb UMNY/IbCOB 3aBUCUT OT gnameTpa M CKOpPOCTM nydyka. [ns
cKkaHupyowel annapaTtypbl, BKAOYalolWehd UMNYNbCHbIA AN MOAYNNPOBaHHbI Nnasep, Npu knaccudukalmm
annapaTypbl U B pacyeTax 4/IMTe/IbHOCTU U3NyYeHNs Heo6X04MMO paccmaTpuBaTb YacToTy MOAYALMK, Ana-
MeTp Myyka W CKOPOCTb CKaHMpoBaHusA. NOMMMO 3TOro, MPW CKaHMpPYIOLLEeM Nyyke AAUTENbHOCTb MMNyAbCca
6yfeT 3aBUCeTb OT U3MEPUTEIbHOTO PacCTOAHUA. [NA NPOTSXEHHOIO0 UCTOYHMKA B COCTaB U3MEPEHUI MOXeT
BXOAUTb OonpejesieHne ANNTeNbHOCTEl NMNYNbCOB, @ Takke APYrnx napameTpoB NpW pasHbiX U3MepuTeb-
HbIX PACCTOAHUAX.

7.4.3.3 YacToTa NOBTOPEHUA UMMY/1bCOB

[na namepeHna 4acToTbl NOBTOpPeHUs umnynbcos (PRF) Hanbosiee 4acTo UCNoONbL3YOT ocuuanorpadsl,
0AHaKO Takme M3MepeHUs MOryT 6biTb HeTpMBMaNbHbIMU. MHOrMe akTopbl MOTyT MPUBOASAT K OLINBOYHOMY
CUMTBIBAHWIO UK flaXe MOSTHON HEBO3MOXHOCTM 06HapYXeHUs nocsnefoBaTe/ibHOCTU UMMYNbCOB Nasepa. Kak
M NPpU N3MEPEHNAX MOLLHOCTU WUN 3HEePrun B ocuunsiorpadax UCnosb3yoT feTeKTop Ana npeobpa3oBaHus
ONTUYECKOrOo CUrHana B aneKTpuyecknii. Npu npoBefeHUN Takoro U3MepeHns Takke BaxHO, 4TO6bl cnekTpaib-
Has 4yBCTBMTE/NIbHOCTb [leTeKTopa COOTBEeTCTBOBasa A/IMHE BO/HbI na3epa. CnefyeT NPUHATL Mepbl, YTOGbI
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NP1 M3MEPEHUSX MOLLHOCTY UMK IHEPTUU HE BO3HUKA/O HacbiweHne. K Tomy xe, npeasaputesnibHas UHgop-
mMauus o npubnmsntensHoii PRF nomMoxeT B yCTaHOBKe BpeMeHHO o6nactu ocuunnorpada. Mpu namepe-
HUSIX TaKkoro Buaa TpebyeTcsi COOTBETCTBYOWAA Harpyska kabens, ngyuiero ot feTekropa K ocuunnorpady,
ANS rapaHTuM TOro, YTO UMMY/bCbl MOXHO U3MEpPUTb OcLuAIorpaom. BoNbLWUHCTBO ocyMaiorpados uMeeT
3HauyeHue CONpoOTMB/IEHUS MO YMO/TYaHUIO Mopsijka eAnHUL Meraom. 4to 605ee YeM A0OCTATOUHO. HekoTopble
pafvoMeTpbl NO3BOJIAIOT U3MEPUTb YACcTOTYy MOBTOPEHUS UMNybcoB (PRF) npu 3ToM BaXHO rapaHTUpoBaTh
NPaBW/IbHOCTb NOHUMAaHUS TEXHUYECKUX TPe6OoBaHUI K KOHTPO/IbHO-U3MepUTeIbHOMY 060pyA0BaHMIO, yCTa-
HOB/IEHHbIX M3roToBUTENEM. N5 onpedeneHuss PRF Takke MOXHO MCNO/b30BaTb APYr1Ue KOHTPO/IbHO-U3Me-
puTenbHoe 060pyf0BaHNE, HANpUMep, YacTOTOMEPBI UM CYETYUKM VMMYIbCOB.

Heckonbko Gonbluee BHUMaHMe TpebyeTcsa nasepam, UsnyyawLliuMm NocnefoBaTelbHOCTb UMMY/bCOB,
COCTOSILLYI0 M3 UMMNY/NLCOB C HEPABHOMEPHbLIM pacnpeAefnieHneM B npocTpaHcTee. Mpo6nemoii cTaHoBUTCA
3anyck ocuyunnorpaga. Heo6xo4MMO NOMYYUTb OLHY OCLMIIOIPaMMy, & HO HEMPEPbIBHYK BbIGOPKY, MpU Ko-
TOPOI NPOUCXOAMNT NepekpbIThe ocuyunnorpamm. MepekpbiBaoLWMecs 0OCLUNN0TPaMMbl MOTYT CTaTb MPUUYNHON
noacuyeTa 60/bLWIETO KO/IMYECTBA MMMNY/NbCOB, YeM €CTb B AeUCTBUTENbHOCTU, YTO BEAET K MOTPeLHoCTU B
pacuyeTax.

7.4.4 ICTOYHUKN C M3MeHeHneM (konebaHuem) amnaunTyabl

Ecnu uMnynbcbl He ABASATCA UMNY/IbCaMU C NOCKON BepPLINHON (MOCTOAHHOW amnAuTyoi B TeyeHne
BpeMeHMN BK/IOYeHUS umnynbcos (BKJ/T), cMm. pucyHok 5), MoxeT noTpe6oBaTbCs AeTalbHblii aHann3 CTPyKTy-
pbl MMMysbCca.

Nutynsc
w ViwmynsC a», HaanHﬂTn;llaﬁ tepbbl
0 MNoOoCH MpLL MOiA
\ PWMNVA(MoneTT WKCTyMA
n NP HOTOM W LM T)

t Lo I ff
£-D

PucyHok 5 — VIMnynbCbl € M0CKO BEPLUMHON (M10CKME UMMY/IbCbI) Y HePErynsipHble UMY IbCbl
(MMnynbCbl HenpasUIbHON HOPMbI)

[na vmnynbca € NJOCKOW BEPLUNHON BO3MOXEH YNPOLLEHHbI aHanns, Nnpu nposegeHne KoToporo He-
06X04MMO PaccMOTpPeTb TO/IbKO aMNAnTyAy UMNybcoB A(t) U 4NNTENbHOCTbL UMMYNLCOB tp.

[ANna HeperynapHoro mMmnynbca MoXeT NoTpeboBaTbCA KYCOUHO-MIMHENHbI aHanui. Ona aHeprun um-
nynbca Heo6XoANMMO paccMOTpPeTb MOJIHYI0 3HEPrut kak MMHUMyM oT t =0 go t = otrf=0p0t=1t2wuor
t=0go t=t.[na onpegeneHns ANTENbLHOCTU UMMY/bCa HEOBXOAMMO 3aperncTpuposBaTtb MUK C COOTBET-
CTBYHOLWMM ypoBHEM amnautygabl A{t). Onpefenutb NONOBUHY MakCUMyMa aMninuTyfbl NpU NOSIHON WKpPUHe
(FWHM) moxeT 6bITb TPYAHO, U NOTPebyeTca KOHCepBaTUBHAA OLEeHKa, Noka3aHHasa Ha pUCyHKe 5, ¢ ucnosb-
30BaHMeM TOJIbKO MMKOBOro umnynbca. OueHkn, NpuBeeHHble B 7.4. cnefyeTt NPUMEHNTb KO BCEM yKa3aHHbIM
NOCTEeNeHHOo yBeIn4ynBarLWwumMcsa 4AMTEeNIbHOCTAM.

7.4.5 NCTOYHNKM C MEHAKLWMMUCA ANTENBHOCTAMU UMNYbCOB
NN HEeperynsapHbIMM nMNynbcamMmu (MMNynbcamMmy HenpaBuabHON OpMbl)

[na nocnepoBaTeNlbHOCTU MMMY/IbCOB C MEHALWENCAa AINTEbHOCTbIO U/MAN MEHAILWUMUCA aMnamn-
TyAaMu MOXHO UCNOMb30BaTb METOA «MOMHON AnuTenbHocTU umnynbca» (TOTP), npepcTtaBneHHblli B 8.3
nepeuncneHue 0 n nepeuncneHune 3) b) B IEC 60825-1:2007.

7.5 CrTtAarneBaemblii yron, o

7.5.1 O6wmre NonoxeHus

B o6nacTtn TennoBoil peTuHanbHOM onacHocTK (guana3oH AAuH BosiH 400 — 1400 HMm) 3HaveHus AELs
3aBUCAT OT CTATMBAEMOro yrna, 0. MHUMOTO(BUAMMOTI0) UCTOYHUKA C y4eToM KoadduuyneHTa koppekuymn C6
(cm. Tabnuubl 4 —9 B IEC 60825-1:2007). Vicnonb3yemasn ana pacyeta AEL cpopmyna 3asucut oT 2. a T2
3aBUCUT OT a.
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BuanMbIii UCTOYHUK — 3TO peasnibHblii AN BUPTyanbHbIl 06BEKT-UCTOUYHMK, (DOPMUPYIOLLNIA HAUMEHb-
wee nzobpaxeHne Ha ceTyaTke rnasa npu 3afaHHOM MecTe OLEHKM peTuHanbHOW onacHocTu. CTsArmeae-
Mblil Yro/l BUAMMOrO NCTOYHNKA ONpeAenseTca HaMMeHbWNM pasMepoMm n3o6paxeHns Ha ceTyaTke, KOTopoe
rnas MoxeT BOCMNPOM3BECTMN 3a CYET akkomogaunun (T.e. 3a cueT M3MEHeHNA (POKYCHOro paccTOAHUSA rNasHom
NWH3bl). CTATMBaEeMblil yron BUAMMOrO UCTOYHUKA WCNO/b3YIOT B KAYECTBE Mepbl Pa3MepoB N306paxeHna Ha
ceTyaTke. CTArMBaeMblii yron — 37O NAOCKWIA Yron, CTArMBaeMblii AnaMeTpoOM BUAMMOrO WCTOYHMKA B JINH3E
rnasa, CM. pucyHkm 6a n 6b. CTArMBaemblii yron BUAMMOro NCTOYHMKA MOXET U3MEHATHCA B 3aBUCUMOCTM OT
no3vuuun BAOMb OCK Myyka. 3a NCKIOUYEHNEM NOBEPXHOCTHbLIX U3nyyatenell (Takmx Kak NnosHoCTbio AN dy3Ho
npolueALnX NN oTpaxeHHbIX My4YKOB WK CBETOANOA0B 6e3 Kpbilek 06bEKTNBA UM OTpaxaTeneil) MecTono-
NoOXeHne BUANMOTo NCTOYHUKA Takxe ABnseTcsa pyHkyMel nosuuumn rnasa BAOJb Myyka.

Ha flaHHOM NpuMepe NokasaHo MPOXoXAeHWe nyuka Yepes AN dY30p UM oTpaxeHne oT AU dy3opa, Takoro Kak MaTupoBaHHas

kon6a namnebl, rae anekTponamna siBaseTcAa U peasibHbIM, N BUAUMbIM UCTOYHUKOM.

6a — CrtarnBaemblii yron (0) u pasmep BUAMMOIO UCTOYHMKA (S| HEKOTepeHTHOro nam and y3HOro NCTOUHMKA

,ﬂ,aHHaﬂ cuTyaumnsa 60onee cnoxHas, yem npun NpocTomMm UCTOYHUKE, KakK HanpumMmep, Ha PUCYyHKe 6a, U KaK cTArnBaemblii yron, tak n
MecTonosioXKeHne BNANMOro UCTOYHUKa 06bIYHO U3MEHSATCA B 3aBUCUMOCTU OT NMOJIOXEHUSA B ny4ke

6b — CTArMBaeMblii yron OCHOBHOIO S1a3€PHOrO My4Ka B OAHON W3 TOUEK pasMel|eHuns B nyuke

PucyHok 6 — CTtarmBaemslii yron

Takas Xe MOLLHOCTb UM 3Heprus, pacteKarwlancs no 60/bWOMY PEHTUHA/IbHOMY NATHY B 60/bLWWH-
CTBE C/ly4YaeB, YMeHbllaeT peTUHasIbHY0 0NacHOCTb Ha KoadduumneHT CB. [103TOMY 3TO ABNAETCA BaXHbIM
napameTpom ansa cpegHmx (1.5 < o < 100 mpapg) n 6onbwux (a > 100 Mpafs) OTAENbHbIX UCTOYHUKOB U AN
TPynnoBbIX WUCTOYHUKOB. OfHaKo 4YacTo onpefenAaTb CTATMBaAEMblii yrosl COBCEM Heob6si3aTeflbHO, U MOXHO
npeanonoXnTb, 4To KoadhduuneHT C6 paBeH eguHuue. 9To obecneymBaeT Hanbonee CTabubHY OLEHKY.
OueHKy onacHoOCTM unu knaccudmkauum nasepa Bcerga cnegyet HauMHaTb € AONYyLWEHUS, YTO KO3 uumneHT
C6 = 1. Ecnn 3Toro gocrtartoyHo u 3HayeHna AEL npepnonaraemoro knacca siasepa He npesblleHbl, NPOBO-
OUTb fanbHellwnii aHanns He TpebyeTcsa.

BONbWMHCTBO €AMHNYHbBIX NasepoB 603 ONTUKW, MoAuduuMpyloLeli NyYoK ABASIOTCA MasbiIMU UCTOY-
HUkamun. KkoaphuumeHt Ce=1. 1 MECTONONOXEHNE BUAMMOro UCTOYHUKA HE ABNSETCS BaXHbIM An15 6e3onac-
HoCTW nasepa. [na Takoii annapaTypbl TpeboBaHUsA nocnegylouiein yactn 7.5 He paccmaTpuBaloT.

OnpepeneHne cTArMBaeMoro yrna. o. Npy ucnonb3osaHun koaduumneHta Cs > 1 NS OCHOBHOrO na-
3epHOro nyyka npueefeHo B 7.5.3.

[ns NOBEPXHOCTHbIX U3niyyaTtesneit, Takux kak. 4ud @y3HO-nponyckaw Wwmnx nnm anddysHo-oTpaxarLmx
nasepHble Nyyku, N 6ecKopnyCHbIX fasepHbiX AnoAoB (6e3 moauduumpytolLeli oNTUKN) MOXHO UCNO/b30-
BaTb YNPOLWEHHbI aHanus, npeactasneHHblli B 7.5.3.3.
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Oco6blii cnyyail aHanmsa gna MaTpUyHbIX UCTOYHWKOB NPU YC/IOBUM, YTO KaX bl OTAEeNbHbIA NCTOYHUK
aBnsetTca manbim (0s S 1.5 mpapg), paccmoTpeH B 7.5.4. MpocTble UCTOYHUKM C HEKPYFOBbLIMU AnarpaMmamu
n3nyyeHns npvsegeHsl B 7.5.4.5. HekoTopble NOIOXEHUSA, OTHOCALLMECSH KOHKPETHO K OLleHKe CKaHUPYLnX
nasepoB npueefeHbl B 7.8.

7.5.2 MecTononoxeHne 3aTafIOHHON/ONOPHON TOUKK

Lna manbiXx UCTOYHWUKOB W ANA BCEX MCTOYHWKOB MpU YyCnoBuu, 4To koadduumeHt C6 = 1. npegen fo-
NyCTUMOTO N3YYEHUSA/3IMUCCUN MOXHO M3MEpPUTb Ha onpefesieHHOM 3apaHee pacCTOSHUM OT 3TasoHHOl/onop-
HOW TOYKW. BTaNoHHble TOYKM NpuBedeHbl B Tabnuue 1. Ana cnyyas Mg dy3HbIX UCTOYHUKOB U NOYNPOBO-
OHWKOBbIX M3fnyyaTenei unau usnyyartenein 6onbwon nnowagnm 6e3 moauduumpyoweidn onTUKU 3TasoHHbIe
TOYKM AN5 onpefeneHus npegena fonycTuMoro usayvyeHusa/ammccun. npuBefeHHble B Tabnvue 1. cnpaBej-

NUBbI TaKxXe AN18 U3MepeHunin cpegHux n 60/bLNX UCTOYHUKOB C UCNOb30BaHneM Koadduuymenta C6 > 1.

Tabnunya! — STasloHHbIe TOKYU

Tvin annaparypb!

MonynpoBOAHNKOBLIE M3MyyaTeny (flasepHble Avoabl, Cy-
NepnioMUHECLLEHTHBIE AUO0AbI)

CkaHvpyowasa ammnccust (BkIYas ckaHupylowme nmHel-
HbIB Nlasepbl)

JInHelinblli nasep
BbIX0/, ONTOBO/IOKHA
[nddpy3Hble NCTOYHMKN

Opyrve

STasIo0HHas/oNopHas Touka

Pun3nyecKkoe MeCTOMosIOKEHME U3NyYaroLLero ymna

BepLlunHa ckaHMpoBaHUs (LEHTP BPaLLEHUSI CKaHMpyLoLLe-
ro nyuka)

dokanbHas Touka NMHUK/CTPOKK (BepLUMHA Beepa YrioB)
KOHUYMK ONTOBOMOKHA
MoBepxHoCTb Anddy3opa

MepeTsxka/CyxeHue nyuka

MpumevyaHune 1— Ecnm aTaNOHHAA TOUKA HAXOAMTCS BHYTPY 3aLLMTHOTO KOXyXa (T.e. HeloCTynHa) Ha pac-
CTOSHUM OT Gnmxailleil Touku JOCTyna 4yesioBeka. KoTopoe 6osblie YemM U3MepuTenbHOe pacCTosHWe, ykasaHHoe B
IEC 60825-1:2007. n3mepeHve cnefyeT NpoBoAUTL B 6/nxKaliluell Touke AOCTyna YesioBeka.

MeTo/ibl OMEHKU MECTa CYXKEeHUs NydKa, NPUBEAEHHbIE HKE, MOXHO MCNOJb30BaTh A5t MaslblX MCTOUYHNKOB
1 FayccoBbix NMyykoB. He06X0AWMbIM YC/I0BUEM, KOTAa OueHka 6yAeT cuMtaTbCa NpuemMemMoil, SBaseTca T0. YTo
aHann3 OCyLecTBASETCS B NO3WLMM PACMOOXEHHON 3a npefenamu PeneeBcKOro AnanasoHa, rae npumeHstoT
reoMeTpPUUYECKYH0.' IYUEBYIO ONTUKY, N MOXHO (U HY)XXHO) NCMO/b30BaTh AMBEPrEHLMI0 NOSS B AasibHEl 30HeE.

MpumeyaHune 2— HdopmaLunio N0 MECTOMOIOXEHNIO BUANMOIO UCTOYHMKA MOXHO HaliTv B paboTe SHPUKO
Fanb6baTM {Enrico Galbiati) «OLeHka BUAMMOrO MCTOYHVKA B la3epHOI 6e3onacHocTy» (CM. pasgen «bubnuorpadms»),

M3mMepeHue NPoOBOAAT B cieaylolLeii nocnefoBaTeIbHOCTH:

- BbI6GMPAlOT YA06HYI0 3TANOHHYI MI0CKOCTb (M y6eanTech, 4TO AUBEPreHL s NOCTOsSHHA, T.e. 3TasIoH-
Has NJ0CKOCTb HAXOAUTCA B AafibHEM nosie);

- ONpeAensitoT Yyron pacxoxaeHus B ganbHem nose. 0. MepeTska/CyXeHne nyyka HaxoauTcs Ha pac-

CTOAHWW. . OT 3TAJIOHHOW NIOCKOCTU (CM. PUCYHOK 7) no chopmyne
r-(d)I(2 tan(0/2)),

rae r— paccrtosHue oT 3TaNIOHHOI NOCKOCTH Ao BVIpTyaI'IbHOVI TOYKM hOKyca Masnoro NCTOYHMKA.

OHHeTp nyuky 9 abIBpLUHOi
yectn NNe H W nnatHoctn
ULWY>BHUA He 3M-eNnmMa*

M/10CKOCTN

PucyHok 7 — MecTonosioxeHue nepeTsaxkn nyyka npu ayccoBom nyyke
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B HekoTopbIx cny4dasx (Hanpumep, ANA NHENRHbIX Na3epoB C LUANHAPUYECKMMU IUH3AMU WU OCHOB-
HbIX @CTUrMaTUYeCKMX NYYKOB) MOTYT CyLLeCTBOBaTb HECKO/IbKO NepeTaxek nyyka. CBefeHns, oTHOcALLMeCs K
NVHeWHbIM aszepam npueegeHbl B Tabnuue 1. [lna acturMaTnyecknx Ny4YkoB ¢ NepeTsikkamyu oTAEeNbHbIX Myy-
KOB B X MYy (NepneHauKynsap K oNnTMYeckoli ocu) Heo6xXxoAUMO NpoaHanu3npoBaTb MU MECTONOJIOKEHNSA nepe-
TAXKN Nyyka, ¥ cpegHtoo Touky. CnefyeT UCNONb30BaTb HaUXyALWNA cnyyan.

CkaHupylouie nyykm pacCMoTpeHbl B 7.8.

7.5.3 MeToAbl onpegeneHns ctarnBaemoro yrna, a

7.5.3.1 O6WMe NonoxXeHUs

CyLLecTBYIOT HECKO/IbKO peKOMeHAYeMblX METOA0B onpefeneHnsa cTArmBaemMoro yrna BugumMoro uctou-
Huka. Pa3Hble meToAbl o6ecneynBaloT pasHble CTENeHN TOYHOCTU U 06bEKTUBHO TPebyloT pa3Horo obbema
paboT u maTepuanbHbIX 3aTpaTt. Bel6op ncnonb3yeMoro mMetoga onpegensercs Heo6xo4MMON cTeneHblo ToY-
HOCTW, T.e. NnpubamxkeHnem Kk MPE nnn AEL, n B HEKOTOPLIX C/ly4asX C/I0KHOCTbIO.

B HacToflwem cTaHfgapTe pacCMOTPeHbl cneaylolwmne MeTobl B MOpsiike YBE/IMYEHUSA UX CIOXHOCTU:

a) KOHCepBaTUBHbIN CTaHAApPTHbIA MeTog (Mo ymonyaHuio) (7.5.3.2):

b) MeToA, UCNOMb3YyeMbIl ANA NPOCTbIX UCTOYHMUKOB, TAKUX Kak MOBEPXHOCTHbIE U3yYaTenn uam noaHo-
CcTbto And dy3sHblie nyykn (7.5.3.3):

C) MeToj U3MepeHus CTArMBaemoro yrna, UCnonb3yemMblil 4151 MPOU3BOIbHbIX NUCTOYHUKOB (7.5.3.4),

d) meTog pacnpocTtpaHeHus nydka (7.5.3.5).

7.5.3.2 KoHcepBaTUBHbI/ CTaHAAPTHbIA MeTog (N0 yMONYaHuio)

Ecnu ctarmBaemsblii yron. 0. Hen3BecTeH M He cyllecTByeT MeTofa ero aKCnepuMeHTasIbHON OLeHKM,
MOXHO NMM60 BbINOMHUTL NPUEM/IEMYIO OLLEHKY, NOATBEPXAAEMYIO KONMYECTBEHHO, NM60 BbIGpPaTh KOHCEpBa-
TUBHOE CTaHAapTHOEe 3Ha4yeHue.

CTaHfapTHoe 3HayeHue (3Ha4yeHue No ymonvaHuio) CTATMBaAemMoro yrna, a, coctaesnset 1.5 mpag; npu
a Huxe 3Toro 3HavyeHuma AEL He meHseTcA. Takoe 3HauyeHue CTArMBaeMoro yrna o onpefenseTr 3HayeHus
Koadpuuymernta Ce = 1.0 n napameTpa T2 = O c. PaccuntaHHble Takum o6pa3om npegesnbl MOryT 6biTb UC-
KyCCTBEHHO 3aHMWKEHHbIMU, MO3TOMY METOA MPUMEHATb He onacHo. Kak yka3aHo Bbllle, 3TOT MeTo[ XOpOoLlo
ncnosnb3oBaTb B KayecTBe NepBoro npubamxeHusa. Yacto nocnefyowmnini aHanms He tpebyeTcs.

7.5.3.3 MeTog, ncnonb3yemblit 418 NOBEPXHOCTHbIX n3nyyateneii nnm andysHbix Ny4ykos

[na noBepXHOCTHbIX M3nyyaTenei, Takux kak gudy3HO nponyckawlme uam oTpaxawLlme nasepHbixX
Ny4yKkWU, MOXHO WUCMNONb30BaTb YNPOLWEHHbIA aHann3. [ns TakMx UCTOYHUKOB peasbHbli UCTOYHUK ABNSAETCSH
Taknum Xe, Kak BUAUMBIAA UCTOYHUK, U MOITOMY ANA ONpefeneHus CTArMBaemMoro yria MOXHO MCMo/b30BaTb
pasmep peanbHOro UCTOYHMKA. py TakoM paccMOTPEHUU pa3mep sas Ha puUCyHKe 6a CTAHOBUTCH PaBHbIM
AnameTpy peanbHOro UCTOYHMKA, a Dacc — akkomofJaLuMOHHOE paccTosHue rnasa [0 UCTOYHMKA CTaHOBUTCSA
paBHbIM peasibHOMY pPacCTOAHUIO MeXAy r1a3oM U UCTOYHUKOM. [iNns onpefenieHnsa cTarmBaemoro yrna, a,
MOXHO MCMNOMNb30BaTh CaefytoLyo hopmMyny

o =2tan '(sJ2 Dacc)= 2 tan '(dJ2r),

roe tan'l— BenuunHa, obpatHas TaHreHuManbHOW TPUTOHOMETPUYECKON DYHKLNN.
Ecnv 3HayeHune cTArMBaeMoro yrnia. o. JocTaTo4HO Mano, TPUTOHOMETPUYECKY0 (DYHKLMIO MOXHO Yynpo-
CTUTb COMACHO BblpaXeHto

a- (djr).

rae ds — gvameTp NMOBEPXHOCTHOrO U3nyyartens,

r— paccTosiHme Mexay NOBePXHOCTHbIM U3flydyaTeniem 1 rnasom (Mam n3mepuTenbHON anepTypoii).

Mpu ncnonb3oBaHMK ONTUKKM (HaNpuMep, BCTPOEHHbIX JINH3, NPOEKLMOHHbIX 06 EKTUBOB UNN OTpaxa-
Tensa) pasmep M MecTonosiokeHne BUAUMOro UCTOYHMKA U3MEHATCA. B aToMm cnyyae TpebyeTtcs nposefeHne
6o0nee AeTanbHOro aHanu3a, npejcTaBieHHoe B C/efylolem nogpasgene.

7.5.3.4 MeTog, MCNoNb3yemblii 415 NPOU3BOJIbHbIX UCTOUYHUKOB

O6wWwmnmM MeToAoM onpejesieHna CTATMBaeMoro yrnia a sasngerca nsobpaxeHue Mna0CKOCTU BUAUMOTO
WCTOYHMUKA Ha MIOCKOCTU AeTekTopa, CM. pUCyHOK 8a. MNnockocTb o6bekTa (oTo6paxaemas) — 3TO NAO-
CKOCTb BMAMMOrO UCTOYHMKA (B KOTOPOI MOXET 6blTb N60 06bEKT hU3Myeckoro NCToUHUKa, NGO BOMHO-
BOW (POHT).

KOppeKkTHO NN0CKOCTbI0O M306paxeHnsa cumTaloT MA0CKOCTb, KOraa nosyvyeHo camoe maneHbkoe (Mau
camoe onacHoe) nsob6paxeHue (Npu ycnosumn, 4To n3obpaxeHne HaxoamTcs 3a POKYCOM SINH3bI).
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KpyTn anaptawm Kpyrnu anagoparma

Monx'k

PucyHok 8b— V3mepuTtesibHas yctaHOBKa /1 [OCTYMHOTO NCTOYHMKa

PucyHok 8 — 3meputenbHasa ycTaHOBKa BUANMbIX UCTOYHUKOB

MpumeuyaHue — VI3MeHeHWEe PACCTOSHUS 40 M306PAKEHUs aHAIOMMUYHO (POPMUPOBAHUIO Pa3HbIX MIOCKO-
cTeli 06bEKTA-UCTOUHMKA, T.K. KaXAasi NI0CKOCTb N306PAKEHNSI COOTBETCTBYET «COMPSKEHHOM» MI0CKOCTM 06bekTa. ITO
MoYTY aHAIOTMYHO MPOLECCY, KOrAa rnas MeHsieT (hOKyCHOEe PacCTosiHUE CBOEH /IMH3bI, YTOGbI CCHOPMMPOBATL pasHble
N/I0CKOCTY 06BEKTA Ha CeTUaTKe — 3a UCK/IIYEHEM Clyyasi, Korfa paccTosiHUe [0 M306paxXeHusi B riasy doukcupyeTcs,
a MeHsieTca (hOKyCHOE PacCTOsiHWE IMH3bI. [OCKO/bKY /IMH3bI C NepeMeHHbIM (POKYCHBIM PAcCTOSHUEM [0 HACTOSILLEro
BPEMEHU MPOU3BOAAT TOMIbKO MaUlbIX ANAMETPOB, MPOLLE COXPaHATL (POKYCHOE PacCTOSIHUE (PUKCUPOBAHHBIM M MEHATb
paccTosiHue 0 U306paxKeHus.

0N 06bEeKTOB, HAaXOAAWMXCA HA 60MbLIMX PACCTOAHUAX W NPW NapanfenbHbiX nyyax HOpMasibHblli
rnas cpopmupyeT yeTkoe n3obpaxeHue Ha ceTyaTke npu paccnabnennn. Ecnv o6beKT HaxoauTes Ha 6onee
6/1M3KOM PacCTOSHUM MAW NYYOK Nlydeil pacxoguTcs, rnas Ans noayvyeHus 4eTkoro n3obpaxeHns Ha ceTyart-
Ke 6yaeT npucnocabnmBaTtbCs M yMeHblaTh (POKYCHOE paccTosHue CBOei NuMH3bl. OfgHako, ecnu Ha rnas
nagaeT pacxoAsLuics NyyoK Uamn Ny4vok nydeit, rnas He MOXeT YMeHbLNTL POKYCHOE paccTosiHue npu pac-
cnabneHun n NosaToOMy He MOXeT C(POpMUpPOBaThL YEeTKOE n306paxeHne Ha ceTyatke. Mo 3TO NpuunHe npm
onpefeneHnn CTATMBAEMOrO yrfia 0 He paccMaTpuBalT PacCTOsHUA 40 M306paxeHnst MeHble (POKYCHOro
paccTosHUA NMH3bI, (hopMupyloLLeil n3obpaxerHne. TEM He MeHee, eC/u CylecTByeT yeTkoe nsobpaxeHue
61vKe DOKYCHOI MIOCKOCTU /INH3bI N306paxXeHns, 3TO yka3biBaeT Ha TO. YTO nasepHas annapartypa umeet
BHEWHWN (POKYC UM NepeTsxKy/CyxeHune nydka. MpUGAM3NTENbHYI0 NAOCKOCTb BHELWHEro (hoKyca MOXHO
onpenenuTb N0 MeCTONOJIOXEHUIO NIOCKOCTM M306paxeHus. B ganbHeilluem paccMOTPeHWU BHEWHMWA ¢o-
KyC c/iegyeT paccmaTpuBaTth Kak NaoCKOCTb UCTOYHUKA, U NPOBOAUTL U3MEPEHUSI MPY BHEWHEM (POKyCce Kak
MCTOUYHUKE-06BEKTE.
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MpumeyvyaHue — Tpu CNOXHbIX ONTUYECKUX UCTOYHMKAX (HaNpPUMep, BCTPOEHHbLIX AUPAKLMOHHBIX UK To-
norpacuyeckux ONTUYECKUX 3NIEMEHTAX UM LIMHAPUYECKNX NMH3aX) MOXET CYLLECTBOBATb HECKO/IbKO (DOKYCOB (BU-
[UMbIX UCTOUYHMKOB) BAIO/Ib ONTUYECKON OCcU. MOXET NoTpe6oBaThCsl NPOBECTU OLIEHKY BCEX 3TUX (IOKYCOB, UTOObI HAWTK
Haubosee onacHoe paccTosiHue HabnaeHrs. C TakuMy e TPYAHOCTSIMU CTa/IKMBAKTCS U MPU CKaHUPYHLWMX CUCTEMaXx.

OnpegeneHne gnameTpa UCTOYHMKA U CTSATMBAEMOTO yrfia O NPOBOAUTCSA B HUXENPUBEAEHHON nocne-
[0BaTENbHOCTU.

[na onpegeneHus cTArMBaemoro yria a cornacHo 7.5.3.3 Ucnosb3yT AnamMeTp n3obpaxeHus uctou-
HMKa. paccymTaHHbIil no chopmyne

o- (djr) = (djr,).

roe d5 — gnameTp 0TO6pPaXeHHOro MCTOYHMKA.

I,— paccTosiHne HabnwoaeHus.

(OTmeTuM, 4To 3HaHWe hOKYCHOTO PacCTOSHUA NNH3bI He TpebyeTca. OAHaAKO ANA TOYHbIX U3MepeHUii
crnepyeT N3MepATb paccTosHWe HabnwAeHNa OT BTOPOIA r1aBHO MIOCKOCTM ANH3bI, hopmupyloLl el nsobpa-
XeHune. nA TOHKUX NMUH3 3TO ByeT LeHTPOM JIMH3bl, HO NPU TOJICTbIX /IMH3ax BTOpas rnaBHas Na0CKOCTb —
3TO MJIOCKOCTb Ha CTOPOHE U306paXeHnsa ANH3bI, OT KOTOPOi NOSIBAAOTCA BCe npenomnexusn.) Crneayet uc-
nosib30BaTb JIMH3Y XOPOLWEero KayecTsa 415 HeAONyLeHNss NnorpeLwHocTeld, 06ycnoBneHHbIX abeppaymeii.

Mpu paBHOMEpHOM (MPAMOYrosibHOM) pacnpejeneHnn guaMeTp ferko onpeaennTb No BHeWHeMy dak-
Topy nyuka. [pu Bcex APYrux pacnpepeneHvsax mMoryT cyluecTBoBaTb pa3Hble Cnocobbl onpejeneHusa auva-
meTpa. Hanpumep, NosoBMHA MakcvMyma npu nosHoi wupuHe (FWHM), 1/e anameTtpa. l/e2 guametpa, 4To
[aeT oyeHb pasHble pesynbTaTbl. [MoaToMy B nepeuncneHun d) nogpasgena 8.3 IEC 60825-1:2007 ykasaH
OCHOBHOI1 MeTo/, KOTOpblii HE06X0AMMO MCNOMb30BaTh AA ONpejeneHnsa cTarmeaemoro yrna. Metog ycTa-
HaB/IMBaET. YTO criefyeT UCMNOJIb30BaTb Hanbosiee onacHy 06/1acTb ceTyaTku rnasa. Ha npakTuke 3To O3Ha-
yaeT, uTo:

1) npn 3afaHHOM PacCTOSIHUM HaGMOAeHUS Yron Npuema, y. MeHseTcs, onpeaensas Takum o6pasom me-
HAWLWYCcA 061acTb npuema,

2) n3nyyeHue/amumccuio (3HepPruio NanM aHepreTnyecky akcnosuuuio) 0{y) namepsIoT Npu KaxgomMm 3Ha-
YeHUN Y BHYTpW yKasaHHol obnactu:

3) onpegensawT AEL ana kaxgoro ynpu a =y,

4) KoadhbuumneHT/chakTop ONacHOCTU onpefensarnT ANA Kax[oro y, koadduuneHT/dakTop onacHocTn
= 0{y)/AELY);

5) 3HauyeHue y, npu KOTOpoMm KoadhuymneHT/chakTop onacHocTy 6yaeT MakCcumasibHbIM, ABAAETCS 3Have-
HVeM CTArMBaeMoro yrna a. kotopoe cnefyeTt UCNONb30BaTb.

Mpn OCHOBHOM MCTOYHWKE Anarpamma MaoTHOCTU MOTOKa U3NYYEHUS He JOJIKHA OblTb CUMMETPUYHO
Kpyrosoii. B HekoTopbIX cnyyasx 6onee LenecoobpasHo MeHATb Yrosa npuema, YTobbl NOAYYNTb IAAUNTUYE-
CKYI0 WN NPAMOYronbHyto hopmMy obnactu npuema. Npu 3ToM nNpuBefeHHas Bbllle npolejypa octaeTcs B
cune u nnowaab, onpeaenstowas Hanbonbwmnii KoauuneHT/chakTop onacHocTn, 6yaeT naowaabio, onpe-
genswoueli cTarmBaemblii yron. JononHWTeNbHbIE PeKOMeHAaLMn Mo HEKPYrOBbIM UCTOYHMKAM CM. 7.5.4.

Yron npvema y MOXHO MEHSITb C MOMOLbIO AnadparMbl NoAs 3peHUs C U3MEHSAKLWMUMCA AuamMmeTpom
anepTypbl. [o3uuna anepTypbl 40/KHA 6bITb HacTpanBaemMoii B NJ10CKOCTU M3obpaxeHus, n ee Heo6xoaMMO
HacTpPoOUTb AN MOJlyYeHUS MakCUMasbHOrO nokasaHus Npu KaXxAoM 3HavyeHun gnameTpa Agnadparmbl nNons
3peHuns, y. na ncTouyHuka ¢ HeonpegeneHHol (hOpMO MOXeT 6bliTb NOME3HON MaTpuua yCcTpOWCTB C 3a-
psgosoit cesAsbio (CCD- matpuua) 4ns «3axsaTa» M3obpaxeHus, T.K. 3TO NO3BONSAET UCMOMb30BaTb aHanu3
n3obpaxeHus. Takum o6pa3om, npefcTaB/eHHbI Bbille NMPOLECC MOXHO 3anporpaMmMnpoBaTh U BbIMOHUTb
Ha efUMHNYHOM u3obpaxeHun. Cnegyet NPUHATL MeEpPbI MO YCTPaHEHUI0 NOCTOPOHHEro cBeTa, YTo6bl pasmep
nyuyka He 6bl/1 NepeoLeHeH.

Yron npuema, y. Bcerga Ao/HKeH orpaHuumBaTtbesa cHusy 1.5 mpag n ceepxy 100 mpaj. 3T0 MOXHO uUc-
nonb3oBaTh AN onpejeneHuns pasmepa getekropa unam CCD- maTpuubl, AUCKPETHOCTY LWIAroB guameTtpa aua-
hparmbl Nons 3peHns unm paspeluarolleli Cnoco6HOCTN ykasaHHON MaTpuLbl U kKoadduluneHTa yBennieHus
MCcnosib3yeMoii NMH3bI, hopmMupytoL e nsobpaxeHue.

Ecnu nnockocTb BUAMMOIO UCTOYHMKA M3BECTHA M AOCTYMHA, MOXHO WUCNO/Nb30BaTb U3MEPUTESIbHYIO
YCTaHOBKY, NPUBEEHHYI0 Ha pUCYyHKe 8b.

[na ycnosusa 1u ycnosus 3 cnegyet Ucnosib3oBaTb U3MEPUTENIbHOE PACCTOAHME HauXyALero cayvas.
OTMeTUM, 4TO MEeCTOMNOJIOXKEHNE BUANMOTO UCTOUYHMKA U CTATMBAEMbI yron B 3aBUCUMOCTU OT U3MepuTesb-
HOro paccToAHUA MOTYT n3MeHATbCA. CnefoBaTe/lbHO, MOXET NoTpe60BaTLCA OnpefenTb MeCTONosoXeHne
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1N pasmep BUAMMOIO UCTOYHMKA NPU KaXLOM M3MEpUTEeNbHOM paccTosHuu. bonee nogpo6Hasa nHcopmauns
npusegeHa B IEC 60825-1:2007.

7.5.3.5 MeTopa pacnpocTpaHeHusa nyyka

JTOT MEeTOoA OCHOBaH Ha BOJIHOBOM, a He Ha reomeTpuyeckoii/ny4yeBoii onTuke. O4HUM U3 BaXHbIX Napa-
MeTpOB Ai@aHHOro MeTofa ABNSEeTCA TO. YTO Hanbonee onacHoe paccTosHue HabnaeHna MoXeT 6biTb 6onbLue
100 mM. Bonee NoApo6HbI aHann3 JaHHOro MeToAa HO BXOAWUT B 06/1aCTb PACCMOTPEHNSI HACTOALLLETO CTaH-
papta. MeTog MOMEHTOB BTOPOro Nopsifka HeMb3s NCNOMb30BaThb, T.K. U3BECTHO, YTO NPY €ro UCMNosb30BaHnn
NPOUCXOAMUT Cepbe3Has HeJooLUeHKa pucka npu onpegeneHnn pasmepa CTATMBaeMOro yria o U NponyckHowm
CMOCOBGHOCTKN anepTypsbl.

7.5.4 MHOXECTBOHHbIE/MHOTO/yUYeBblO UCTOYHUKN W NMPOCTbIE HEKPYTOBbLIO MyuKu

7.5.4.1 O6wwne nonoxeHns

He BcA nasepHas annapaTtypa MMeeT NO OAHOMY W3yyaTento WU KPYroByl Anarpammy U3fyvyeHus.
Mpumepamy annapaTtypbl C MHOXECTBEHHbIMU WUCTOYHMKAMW ABSAOTCA MHOTOKaHas/bHble BO/IOKOHHO-OMNTH-
yeckne nepefatyvku, MHOrO3/1IEMEHTHbIE 3HaKW W CUTHASbl, MHOTOCErMEHTHbIE 3Haku W CUMBOJbI W Apyrue
nasepHble matpuubl. MpocTble UCTOYHUKN (Hanpumep, AN dy3Hble Nyykn) MOryT UMeTb CNopHble DOPMbI,
HO BCE X€& UX MOXHO MPOCTO TPaKToBaTb, €C/IN OHU SABNAKTCA FOMOreHHbIMu (cMm. 7.5.4.5). [lns npocToro mc-
TOYHMKA. TAKOro Kak AN dy3HbIN NyYoK, N3NyYaloLWmnii NCTOYHUK ByAeT TaknuM Xe Kak BUAWMbIA UCTOYHUK B
OTHOLIEHWUN MECTONOJIOXEHNSA 1 pasmepa.

TeopeTuyecku, NpuU MHOrOJIyYeBbIX U3NyyaTensax ANa onpefenieHns Hambosiee onacHOro KOMMJsekra,
Heo6xoAMMO paccMoTpeTb BCe KOMOBUHauun. OAnH He6ONbLION APKUIA U3nyvyaTenb MOXeT SABASATLCSA UM MO-
XeT He ABNATbCA HauXyAWwunm cnyyaem. AHaNOrMYHO BCE UCTOYHUKM BMECTE MOTYT ObITb AN MOTYT He BbiTb
Hanbonee onacHbIMHU.

B peanbHocTu TpebyeTcs paccmaTpuBaTb He BCe KOMOGMHALMMW, T.K. COBEPLIEHHO O4EBUAHO, YTO HEKO-
TOpble UCTOYHUKN BYAYT UMETb MEHbLUYI UHTEHCUBHOCTL. TakKxXe, ecnu npeanonaraetcs, 4To BCE UCTOYHUKU
UMEIT OfNHAKOBYIO IPKOCTb, HaCTO aHa/In3 MOXHO YNPOCTUTD.

JNInHeliHble MaTpuLbl aHann3npoBaTb Npolle, Yem ABYMepHbie. TeM He MeHee, MOXHO BbIMO/IHUTb [BY-
MEPHbI/i aHanu3, 4yTobbl onpeaennTb Hanbosiee onacHbIn cayyai.

7.5.4.2 TMpouepnypa

Mpoueaypy HauMHalT C €AMHUYHOTO UCTOYHMKA. Py NpUMEHeHUn MaTpul, eAUHUYHbIM UCTOYHUKOM
4acTo ABMAETCA Masiblil UCTOYHUK (KoadhuuyneHT CB = 1). ECn 3TO He Tak. MOXHO UCNO/Mb30BaTb 3Ty Xe MNpo-
Luefypy. HO C y4eTOM KOHEYHOro pasmepa euHUYHOIO NCTOYHUKA.

[anee cnepyet onpefennTb psaf nognexawnx aHanusdy UCTOUYHMKOB. B kaxaom cnyyae onpegensor
CTArMBaeMbIil Yron KOMOGUHaLMM UCTOYHUKOB (CM. HMXe). 3TO No3BOANT paccuntatb AEL Ana kaxaoro cnyyas.
Mpwn aHanu3se KOM6MHaLNUN ManbiX UCTOYHUKOB, MECTOMOIOXEHNE BUAMMOTO NCTOYHMKA MOXHO Npu6amn3nTens-
HO onpefennTb, Kak MecTOMOM0XeHNe peanbHOW rpynnbl UCTOYHUKOB (MPU BCeX MO3ULUAX B Myykax), u Ans
pacyeTa cTArMBaemMoro yrna (CM. pucyHok 9) cnefyeTt MCnofb30BaTb peasibHOe pacCTOAHNE MeXAy OTAE NbHbI-
MU UCTOYHMKAMKU. Heobxo[umo paccMaTpmsaTb MaTpuubl pasMepom npesbillatoliemM none ob6aopa(3peHus)
COOTBETCTBYIOLLEro CTArMBaemMoMy yrny otax = 100 mpag B 11060M HanpasaeHUn.

3ateM BbIMNOMHAKT U3MeEpPeHne AONYyCTUMOro n3nyyeHna (ammuccun) (MOWHOCTN Yepes YCTaHOBEHHbIN
N3MEePUTENbHbIA AraMeTp) Npu KaX[oi KOMGUHaLUN NCTOYHWKOB 1 CPaBHMBAKT pe3ynbTaT ¢ pacyeTHbIM AEL
Ansa aToli kom6uHauuun. Mone o63opa(3peHns) (MNn KOHyC npuema) B MU3MepuTesibHOW yCTaHOBKe orpaHunyu-
BalT (C NoOMOLWbIO nepecTpansaemoli aneptypbl nona (Nonesoli anepTypbl), TakuM 06pa3oM yuuTbiBaeTcs
n3mepsiemMast MOLHOCTb TOJIbKO KOHKPETHOI0 UCTOYHMKA, pacCMaTpnuBaemMoro B kKaxefiom cryyae (CM. PUCYHKU
10a n 10b).

7.5.4.3 CTarnBaeMblil yron AMHENHOW maTpuLbl

[Ns npocToTbl NPeANnosIOKNM, YTO MMeeTCA NIMHeHas MaTpuua O4UHAKOBbIX UCTOYHWMKOB C OAMHAKO-
BbIM MPOCTPAHCTBEHHbIM WHTEPBAIOM MeXAy HUMMK (CM. pUCyHOK 9). Ecnmn kakoe-nm60 13 aTUX ycrnoBuil He
BbINOMIHAETCA, aHanu3 byaet 6onee cnoxHoelM. Ecnn rpynna AByMepHas v NPOCTPaHCTBEHHblE UHTEpPBasbl B
[ABYX HanpaBs/ieHusAX pasHble, napameTp A pasbuaeTcs Ha [x un [y. laHHbIi aHanM3 NPUMEHST TONbKO K Bbl-
XOAHbIM CUTHANaMm B CNeKTpasibHOW 061acTu peTuHanbHoO onacHocTu (400 — 1400 Hm).

Ha pucyHke 9 nokasaHO Kak onpegenuTb CTATMBAEMbIli Yron UCTOYHUKA B BUAE NIMHENHON MaTpuubl.
Mpegnonaras, 4to OTAE/NbHble UCTOYHWKN Masbl, CTATMBAEMbI YrO/ BbIYMCASAIOT NO pasMmepam MaTpuyHoOro
ncTouHuka. CTarnBaemMblil yron Ans Kaxgoro opToroHasbHOro pasMmepa nojayvyaem nyTem fesieHnsa Ha nsMmepu-
TenbHOoe paccTtosiHue 1 (CM. pucyHkn 10a u 10b). dkBMBaNIEHTHOE 3HAYEHME CTATMBAEMOrO yr/ia. a. BblYNCAAIT
nyTem ycpeAHeHus 4BYX OPTOroHasbHbIX 3HAa4YeHuit as. o,, n oh. MouTn Bcerga ANs BCeX BOTOKOHHO-0/ITMYE-
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CKMe XU 1 60MbLINHCTBA Na3epHbIX BUAUMbIX UICTOYHUKOB, UMeLWwnx pasmep meHee 0.15 mm (cooTBeTCcTBYeET
MWUHUMaNbHOMY 3Ha4YeHuo a, paBHomy 1.5 mpag npu pacctosHun 100 mm) B pacyeTe Sv 4acTo MCNOMb3YT
MWHMManbHOe cTaHJapTHoe 3HavyeHune {no ymonyaHuto). CornacHo IEC 60825-1:2007 nepej pacyeTom cpej-
Hero apuMeTMYecKkoro MaTpulbl, CTArMBAEMbIA Yro/l. 0. B KaXA0M OpTOroHasibHOM HanpaBieHuu (av unam ah)

cBOAMTCSA K 3HAYEeHMto 2 omin (M s oTax).
-b 5

N1 — paccTosiHue MexAay LeHTpaMu, 1 — KO/IM4YeCTBO OLEeHNBAEMbIX UCTOUHUKOB SQ— pa3Mep eAUHWYHOTO UCTOYHMKA:
Sv — BepTukanbHblil pasmep * SO uau 1,5 Mpaj. B 3aBUCUMOCTM OT TOrO, 4TO Gonblie;
Sh — ropusoHTanbHbIl pasmep « [SO ¢ (n — 1) [)unum 1.5 mpaj, B 3aBUCUMOCTM OT TOrO, 4TO 6O/bLUE;

V. V 'u°h*shfr-°a(°v*Vv 12

PucyHok 9 — Pa3mMep BUAUMOro UCTOYHMKA NIMHEHON MaTpuLib

3HavyeHusa napameTpa T2 un koadhduumneHtTa C6 MoxeT ObITb ONpefesieH0 U3 3HAYEeHUss CTATMBAeMOro
yrna, o, oas Kaxgoin KomGuHauum UCTOUYHUKOB. Mcnonb3ysa 3To 3HavyeHue n koadduuymeHTsl C, n C7. nony-
yaemble W3 A/IMHbI BOJIHbI U3My4YEeHUSi, MOXHO paccumTaTb AEL Ha KaxAblii MCTOYHMK. Ecnu oueHuBaemas
no3nuusa HaxXoAUTCA B fasibHEM MOJIe Y MOXHO NPEeANOsIOKNTb, YTO JTYHOK OT KaXKA0ro e ANHNYHOTO NCTOUYHMKA
siBNsieTcsi FayccoBbiM, AMaMeTp nyyka eAUHUYHOTO UCTOUYHMKA MPU KaXAO0M PacCTOAHUM MOXHO onpeaennTb
U3 AUBEPreHuun ny4yka, M MOXHO paccuuTaTb 4acTb M3/y4aemoi MOLHOCTM, HakanavBaemoll B anepType
7 MM C ncrnonb3oBaHMeM napameTtpa B3aumogeicTBusa (CM.7.8.8). Takylo OL,eHKY MOXHO MCNOMb30BaTh A/
onpeaeneHna AONyCTUMOW MOLWHOCTM Ha KaHan Npu Kaxaol KoMOGUHaLMKM, MUHUMAasIbHOE 3HaYeHne KOTOpol
6yaeT Hanbonee XeCcTkuMm cryvyaem.

B Ttabnuue 2 npegcrtaBneH npumep O4HOMEPHOW MaTpulibl U3 YeTbipeX BOTOKOHHO-ONTUYECKNX NCTOY-
HWKOB C OAHOW cpefHeil MOLLHOCTbIO U paBHbLIM MPOCTPAHCTBEHHLIMU MHTEPBaNaMu Mexay Huvmu. Hanbonee
orpaHnynTeNbHbIR cnyvall 6yaeT onpefesnieH MUHMMasbHbIM OTHOweHuem AEL/P ykazaHHOM B MocfiefHeM
crtonébue.

T abnwuuya2— Marpuua 13 YeTbipex UCTOYHUKOB

Pasmep . AEL [ocTtynHoe(as) AEU
Konuuectso CTsruBaemblii yron,
BUAMMOTO UCTOYHUKA, oLeHNnBaemMoro n3nyyeHue/ ammuccus. KO3 pULmeHT
WCTOYHUKOB, N Mpag
MM knacca. MBT MBT MOLHOCTYN
1 svl=shl=s0 °vl=ahl=al=sc/r AEL, pi AEL,/P,
2 Sv2=50: ov2 =St ael2 p2 ael2/p2
«b2 =50+ N1 ah2=sh A
°2 = <°v2 + 0h2>/2
8 Sv3 = s0: °v3=S) 1 AEL3 P3 AEI-3P3
«b3 =sot2a *h3=w r
°3 = <°v3 + 0h3>2
4 sv4 = s0: °v4 = «vaT. ael4 Pa ael4/p4

*b4 =*0+3[, aM= SMIr-
ad = <°v4d + « W 2

Ecnv MOLWHOCTb WM 3HEPTUS OTAE/bHbIX UCTOYHUKOB pasHas WM UCTOYHUKU, pa3HECEHbl Ha pasHble
NMPOCTPAHCTBEHHbIE PaCCTOSIHUS, KONIMYECTBO CNy4yaeB, NOAMEXallnx aHanusdy, yBenvumsaetcs. Hanpumep,
6yAyT TPV BO3MOXHble KOMGUHALMUM U3 ABYX UCTOYHWKOB B pamkax MaTpuLbl U3 YeTbipex UCTOYHWUKOB. B03-
MOXHasi CTeNeHb ynpoleHus 6yneT onpeaensitbcsi reoMeTpreil 1 NoJo6MemM NCTOUHUKOB.

YacTHOe OT feneHns napHbIX 3HavyeHuii AEL oueHrBaemMoro knacca Ha AOCTynHyt amuccuio (P) gonx-
HO 6bITb GONbLIEe eANHULbI A1 BCEX OLEHMBAEMbIX KNacCoB. B 3ToM c/iyyae annapaTypy MOXHO OTHECTH K
oLEeHMBaEeMOMY Knaccy.
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7.5.4.4 CNOXHOCTb MHOXECTBEHHbIX MaTPUUYHbLIX NCTOYHUKOB

Mpu KonnyecTBe UCTOYHUKOB M ANA onpejesieHns Hanbosiee orpaHNUYNTENbLHOTO C/lyvyas cnepyeTt pac-
CMOTpEeTb BCe c/iydau npu Kosim4yecTse UCTOYHMKOB OT 1 ncToUuHUKa A0 N. O6bIYHO BBOAAT yNpoLeHne, a UMeH-
HO. YTO BCE UCTOUYHWKM U3/Ty4atoT OANHAKOBYIO CPe/lHIO0 MOLLLHOCTb, TaKy!0 Xe KakK MCTOYHUK C MakCUMasibHbIM
n3nyyeHvem. Takoli BapuaHT pacCMOTPEH B HacTosieM NyHkTe. B MHOM cnyvyae aHanu3 MoxeT 6biTb 6onee
C/IOXHbBIM, HO. MOXeT 6bITb, CamMoe N10X0i BapuaHT Npu 3TOM COCTOUT B TOM. YTO pacyeTHOe orpaHuyvnTeNb-
HOe ycrioBMe XyfALero cayvyas He 6yAeT NO/IHOCTbIO OrpaHnynTenbHbIM. ECnn matpuua asnseTcs ABYMeEPHOi
(He ob6s3aTeNbHO HaxoAAWeRCs Ha NPAMOIR NMHUN AN KPUBOW), MOXET ObiTb PACCMOTPEHO HECKO/IbKO CXEM
pacnonoXeHus 415 KOHKPETHOro NPOMEXYTOUYHOro KO/IM4ecTBa MCTOUYHMKOB (0T 1 fo ).

Moanexalyne oLEeHKe Knaccbl OnpeAensoT NyTeM pacCMOTPeHUs nepecTpauMBaeMoil Kpyrosoil anep-
TYpbl B N/IOCKOCTU U3/ly4yeHUs. MUHUMaNbHbIA gnameTp u3nyyawlein anepTypbl UCTOYHMKA BMeLLaeT OfWH
MCTOYHUK. MaKcuMarsibHblii AnameTp usnyyaroliei anepTypbl MCTOYHMKA COOTBETCTBYET NOMIHOMY Yry npuema
100 mpag npu anepType m3mepeHus 7 mMm. CTarusaemblii yron, o, onpefenawT Mo pasmMepaM MaTpU4YHOro
MNCTOYHUKA, MoAnexallero oueHke, 1 U3MEPEeHnto OCTYNHOIo U3lyYeHUsa (3Muccumn) yepes anepTtypy 7 M.
MN3mepeHHoe focTynHoe usnyyeHue (amuccuio) cpaBHuBaoT ¢ AEL. cooTBeTCTBYWOLW UM JaHHOMY CTArnBae-
MOMYy yrny. 0. [locTynHoe n3nyyeHue (3aMuccusa) He JoskHa npesbiwaTe AEL 3agaHHoro knacca npu nto6oii
BO3MOXHOW KOMOUHALUN NCTOYHUKOB.

MpumeuaHue — ECnmnsa Takoil OLEHKN He yKasaHHO, YTO U3MepUTeNibHas anepTypa Ao/HKHa COCTaBNATh
7 MM (HanpumMep, NP1 UCMO/b30BAHNUM YCIOBUS 1 AN MaTPULbI KOMJIMMUPOBAHHBIX UCTOYHUKOB), UCMOMb3YiiTe Noaxoas-
LLYI0 anepTypy ¥ paccTosHu1e.

FeomeTpua Npu nNpoBeAeHUN usMepeHnii npusegeHa pucyHkax 10a n 10b. PacueTbl 3aBUCAT OT CTATU-
Baemoro yrna. o. (oueHuBalT KOMOUHALNIO UCTOYHNKOB). CnefoBaTeNibHO, OnpeAeneHne COOTBETCTBYIOLLNX
3HaYeHWt CTATMBAEMOro yra. 0. B C/ly4aB MHOXECTBEHHbIX MCTOYHMKOB BECbMa KPUTUYHO. [py ycnoBumm, 4to
KaXAbli e AMHNYHbBIA UCTOYHUK SBNAETCA MasiblM UCTOYHUKOM, CTATMBAEMbIi Yyron. 0. COOTBETCTBYET KOHYyCYy
npvema, npeacrtaB/ieHHOMY Ha pucyHke 10a nnun 10b. (4na cnyyvyass e AMHUYHOTO MCTOYHMKA [OCTATOYHO Cuu-
TaTb. YTO MUHUMA/IbHOE CTaHJapTHOe 3HayeHue (No ymonyaHuwo) a = 1.5).

a) Npu NPOTSXKEHHOM MCTOYHMKE MOXeT 6biTb Mokas3aHo, 4To ycnosue 3 B IEC 60825-1:2007 6yger
6onee orpaHmunTeNbHbIM, YeM ycnosue 2. CnepoBaTeflbHO, CTATMBAEMbI yron BUAMMOTO UCTOYHMKA, O.
MOXHO onpeaennTb NyTeMm AesieHns (CpefHnX) pa3mepoB UCTOYHMKA Ha U3MepuTesibHoe paccTosiHue 100 mm
(cm. pucyHkn 9 n 10).

b) 3aTeM Heo6X04MMO U3MEPUTb UK paccuMTaTb MOLLHOCTb, HaKOM/EHHYIO B M3MepuUTenbHOW anepType,
ONs oueHnBaeMoi KoHdurypauum maTpuubl. Ecnu nsmepeHne npoBoAuTb HelenecoobpasHo M ecnin n3BecTHa
AVBepreHumMs nyyka oT NCTOYHUKA (1/e), paccunTbiBalOT gnameTp AuarpaMmmsl Nyyka B U3MepuTenbHON anepType.
Ecnu anBepreHuns Hem3BecTHa, B KayecTBe KOHCEPBATUBHOINO MWUHUMAa/IbHOTO 3HAYeHWUS MOXHO MCNOMb30BaTb
CTArMBaeMblii yros e AMHNYHOro MCTOYHMKA. 3aTeM pacCcUMTbIBAOT MOLLHOCTb TOW YacTu Nyyka, kKoTopas Hakanau-
BaeTcsa B anepTtype 7 MMm. (MapameTp B3anmogeiicTBusa cM. 7.8.8). ECiv ny4yok nepesanosiHAT Takylo anepTypy, To
npu onpegeneHny NoSHOW AONYCTUMOI MOLLHOCTM ByfeT Takxe yuTeHa 1 ero HenepefaHHas 4acTb.

C) Ha OCHOBaAHWM YacTu Nyyka, KOTOpas HakonseHa B anepType 7 MM. U 3HAYEHUS CTATMBAEMOro Yyrna,
0. MOXHO paccyuTaTbh OLEeHKW 4719 NpeAesioB KNacCcoB v NOJIHY0 AONYCTUMYIO MOLLHOCTb NpY Kaxaoi npegno-
naraemMmoi koHcurypauun. Mpegen knacca A4Na Matpuubl 6yaeT onpeaensatbCs KOHuUrypaymein, npu KOTopoi
nonHas fonyctuMas MOLWHOCTb, Ae/leHHaa Ha KOIMYeCTBO UCTOYHUKOB, MUHUMAsbHA.

7.5.4.5 TIpoCTble HEKPYTOBble NCTOYHUKN

Mpepbiayliee paccMOTpeHMe OTHOCUIOCh TOJIbKO K KPYTrOBbIM CUMMETPUYHLIM UCTOYHMKaM. Ecnu uc-
TOUYHMK HEKPYTrOBOI. 3 (DEKTUBHbIW CTATMBaEMbIi yron 3agaeTtcs Qopmynoui

= (ax +ayy2,

rae aK n oy — cTarmBaeMble Yribl N0 ABYM OPTOrOHasIbHbIM HanpaB/ieHUsAM, Kak nokasaHo Ha NpuBefeHHOM
HUXe pucyHke 11.

CTtaruBaeMblil yron 60/blle atax Uin MeHblle amn fo/HKeH 6biTb MPUBEEH K 3HAYeHUsIM atak unn aTT
COOTBETCTBEHHO, 10 pacyeTa CpefHero sHayeHus.

[ANa NpAMOYroNbHOIO0 MCTOYHMKA ax U 0y — GONbLIOKA N Manblil pa3Mmepbl peasnibHbIX NCTOYHUKOB.

[Nna annunTUYeckoro MCTOYHMKA OX U ay — Y[ABOEHHble 6o/blas U Manas noayocu annunca.

MN3mepeHune cTArMBaemMoro yria MOXHO BbINOMIHATL COrMlacHO npoueaype, aHanornMyHoi npouegype,
npvBegeHHon B 7.5.4.3.
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10a -- FeomeTpua M3MmepeHuUsa ANSA AOCTYNHOrNo UCTOYHUKA

10b -- F'eomMeTpuA N3MepeHUA ANA 3arny61eHHOro NCTOYHUKa

PucyHok 10 — F'eomeTpus namepeHnii

PucyHok 11 — 3dhheKTMBHbBIN CTArMBaEMbIIi Yron NPOCTOr0 HEKPYTOBOTO NCTOUHMUKA
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7.6 ANNTENbHOCTb U3NYyUYCHUA/IMUCCUN

7.6.1 O6wmre NnonoxeHuns

CornacHo IEC 60825-1:2007 8.3 nepeuncsieHue e) yCTaHOBJ/IEHbl TPU BpeMeHHble 6a3sbl knaccudu-
Kauumm:

a) 0.25 ¢ 4nsa gAnMH BOMH BUAMMOTO gnanasoHa gnsa knaccos 2, 2M un 3R:

b) 100 c gns Bcex cnyvyaes, UCKIOYEHHbIX N3 NPUMEHEHUSA COrTacHO nepedncneHnii 1) n 3);

¢) 30000 ¢ AnA HaMepeHHOro A0/TOCPOYHOrO HaboAeHNA U 418 ONacHOCTK B YibTpadunoneToBoi 06-
nactu.

B o6nactv peTuHanbHOW onacHoCcTW ANA AWH BONH oT 400 o 1400 HM cyuw,ecTByeT UCKIOYeHne Ana
TennoBoi onacHocTu. Ecnn napameTp T2ycTaHOBNEH B COOTBeTCTBYyOLW el Tabnvue, B KOTOPOli NpuBeAeHbI
chopmynbl AnA pacyeTa npeAesio, paccumTaiTe 3TOT napameTp U UCMNONb3yiTe ero. rae yMecTHo. 3HayeHus
napametpa T2 nameHsatoTcs oT 10 ¢ 4NA ManbiX MCTOYHMKOB A0 CTaHAapPTHOro 3HayeHns (no ymonydaxuio) 100 ¢
Ans 6onbwmnx nctouHnkos (cm. 8.3 nepeuncnenune f) B IEC 60825-1:2007).

7.6.2 lnnTenbHOCTbL UMNynbca

[Ansa onpefeneHua cooTBeTCTBYOLWMX npegenos MPE (MakcumasibHO AOMNYCTUMOro 06/1yvyeHuns) uan
AEL (npegena fonycTUMOro U3nyvyeHUsA/aMMCCUN) 4acTo He06X0AMMO U3MEPUTb A/IMTENbHOCTb eAUHUYHOIO
UMnynbca, Kak ykasaHo B 7.4.3.2. Takoil noaxoj cnpaBesiMB He TOSIbKO 4151 Na3ePHbIX CUCTEM, U3/ydatoLwnx
TOJIbKO B peXnMe eiMHNYHOTO UMNYJIbCa, HO U Na3epHblX CUCTEM, KOTOPbIE U31y4alT cepun Wam nocnefosa-
Te/IbHOCTM UMNynbCcoB. CBeAEHNA O WNPUHE UMMNYNbLCOB, TakkXe Kak MHOrue Apyrme napameTpbl MOryT 6biTh
noslyuyeHbl OT U3roToBUTENS Na3epHoit annapatypbl. ONTUMaNbHbIM KOHTPO/IbHO-U3MEPUTESIbHLIM 060pYyA0-
BaHWEM A/11 U3MEPEHUA WNPUHbI UMMY/bCa, NMPU HEOO6XO0ANMOCTK, ABNIAeTCA ocuuanorpad.

7.6.3 YacTtoTa NOBTOPEHNS MMNY/IbLCOB

YacToTy noBTOopeHns umnynbcos (PRF) cnegyet onpefenuTb 4Na pacyeTa KoanyecTsa UMNyabCoB, ne-
pefaHHbIX B TeYeHne 3ajaHHOro BpeMeHu 061ydyeHns (UM NnpoAoIKUTENbHOCTU Knaccudukauum), u. cnego-
BaTesibHO. ANA onpegeneHusa koadduuymenta C5. nsa pacyeta cooTBeTcTBylouwero MPE (unun AEL) cnegyet
Mcnonb3oBaTbh KO MLMEHT Koppekunn. Mocne onpegeneHns 4actToTbl NOBTOPEHUS UMMY/bLCOB, NPOBOAAT
pacyeT KonmyecTBa UMMNYbCOB, MPOXOAALLNX B Te4eHNe BpeMeHM 06/1y4eHuns, KOTOPbIA ABNsSeTCcA nponsBeje-
Hnem PRF 1 BpemeHun 061yyeHns (nonHoe paccmoTpeHne PRF cm. 7.4.3.3).

7.7 YcnoBus M3MepeHuii

7.7.1 O6wume nonoxeHns

KOHKpeTHble yC/I0BMA U3MepeHuil NpUMeHsT npu knaccudukaymm, a gpyrne ycnosusi — TONbKO npu
OLeHKe /1a3epHOi 0NacHOCTU. YC/I0BUSA, KOTOPble UCNOJIb30BA/IUCH NPY OLLEHKEe N1a3epHOl ONacHoOCTH, UCNOJb-
3yl0T M B pacyeTtax HOMUHaIbHOTO onacHoro Ans rnasa pacctoaHusa (NOHD) n onTuyeckoii nanoTtHocTu (OD).
Heob6XoAUMbIX ANSA 3aLLUTbI.

7.7.2 YcnoBusi usMepeHuii npu knaccugumkaymnm

WNHdopmauus o cooTBeTCTBYIOLWMX anepTypax U3MepeHuin n pasmMelleHun npyu M3MepeHuax B Lensx
Knaccudmkauun npusegeHsl B Tabnuue 11 IEC 60825-1:2007.

MN3mepuTenbHble YCNOBUA BKIKYAIOT:

a) AnameTp anepTypbl U3MepeHuns:

b) paccTosiHue Mexay anepTypoii U3MepeHUss U UCTOYHUKOM WAV BUAVMbIM UCTOYHUKOM:

C) yron npuema ycTpoicTBa U3MepeHuns U3nyyeHus;

d) npefenbHbIli yron nsnyvyeHua/ammccum (CTarmBaemblii yron BUAMMOro UCTOYHUKA) M3MEPSIEMOro 13-
nyyeHuns.

Cnepnyet NPUHATL MepPbl MO OTPaHNYEHNI0 U3MEPSAEMOTO U3NTyYEHUS A0 U3/TyYEHUS B IN1aBHOM JienecTKe.
[0/mMKHO 6bITb UCKNIOYEHO No6oe BHEOCEBOE U3NYyYeHue, KOTOpoe NPUXOAUT Ha AeTeKTop NyTeM OTpaxeHus
NN paccesHus oT NOBEPXHOCTEW CUCTEMbl, HE OTHOCALLUXCA K U3MEPEHMUIO.

Mpu ManbiXx UCTOYHUKAX, AMamMeTp KOTOPbIX 3HAYUTE/IbHO MeHblle OrpaHu4yMTenbHOl anepTypbl, ANA
Knaccudmkauum TpebyeTca M3MepuTb TONBKO MOHYK MOLLHOCTb.

[na mManbiXx UCTOYHWMKOB MpU YCNOBUU 2 U3MepUTeNbHOe PacCTOsHWE OT OMOPHOI TOYKM LOJSIKHO CO-
ctaBnATb 70 mMM. lpu n3nyvyeHun B obnactv AAMH BOAH OT 400 o 1400 HM Heo6XOAUMOCTb W3MeEpPeHui
npu Ycnosun 2 (HabnwogeHne rnasom yepes nyny/ypennyntenbnoe CTek0) MOXHO CYL,eCTBEHHO YMEHbLUTb.
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€Cc/in Npu3HaTh, YTO BO MHOTUX cay4Yasax Hanbonee xecTkum byaet Ycnosue 3 (HabntogeHe HEBOOPYXXEHHbIM
rnasom).

Ycnosue 2 MOXHO He paccmaTpuBaTb, €C/IM MOXHO MokasaTb, YTO BUAWMbBIA WCTOYHUK ABNSETCA
MPOTSHXXEHHbIM NPW HA6MOAEHUN HEBOOPYXEHHbIM r1asom (0 > 1.5 mpag) Ha paccTosHuM 100 MM OT onop-
HOM TOuKMW.

Ecnv UCTOYHUK Npu HaGMOAEHUN HEBOOPYXXEHHBIM [N1a30M He SIBNAeTCA MPOTAXEHHbIM (T.e. cTArMeBae-
Mblii Yrol BUAMMOTO NCTOYHUKA MeHee 1.5 mpag Ha paccTossHuy 100 MM OT ONOPHOW TOYKM) UIN ecnu CTArnBa-
eMblli Yyron BUAUMOro UCTOYHMKA He onpegeneH (ynpoljeHHasa oueHka no ctTaHfapTHOMY 3HaYeHu0). Ycnosne
2 [O/KHO OblITb PACCMOTPEHO, T.K. OHO MOXeT 6bITb 60/1ee XecTknum, yem Ycnosue 3.

Mpu onuMoHanbHOM NPUMEHEHUN YCNoBUA 2 K NMPOTSXEHHbIM UCTOYHMKam (pucyHok 5 IEC 60825-
1:2007) pasnuualoT cneaytouime cnyyau:

a) ecnn ycTaHOB/IEHO, YTO CTATMBAEMbI YrOn BUAVMOrO NCTOYHMKA MeHblwe 1.5 Mpag npu paccTtossHum
100 MM OT ONOPHOI TOYKM, HO KaXeTCs pacwmpeHHbiM (0 > 1.5 mpag) (M3-3a yBe/IMYEHUS CO34aBaeMOoro rnas-
HOM Nynoi) Npu MCNoNb30BaHUN YCNOBUA 2 ANS NPOTSXEHHbIX UCTOYHMKOB (pucyHok 5 IEC 60825-1:2007),
TO Ycnosue 2 ANa NPOTAXEHHbIX UCTOYHUKOB MOXET OblTb MEHee XeCTKUM, Yem YynpolweHHoe Ycnosue 2,
M ero MOXHO MPMMEHUTb ANA WUCNbITaHUsA. EcaAn mcnonb3yloT YcnosBue 2 AN NMPOTSHKEHHbIX WCTOYHWMKOB
(cm. pucyHok 5 IEC 60825-1:2007), Takke Heo6xoAMMO onpefennuTb COOTBETCTBYHLMNIA CTATMBAEMbIN yron
C UCNO/SIb30BaHMEM 3TO M3MepUTEeNbHON ycTaHoBKU. CneayeT OTMEeTUTb, YTO B lAHHOM criyyae Ycnosue 3
(korga koadphuymeHT C6 = 1) MOXeT 6bITb 60see XecTkum, 4eM Ycnosue 2 s NPOTAXKEHHbIX UCTOYHUKOB
(pucyHok 5 IEC 60825-1:2007). 1 ero Heo6xo4MM0 paccmaTpuBatb.

b) €CNn yCTaHOB/IEHO, YTO CTATMBAEMbIA Yron BMAMMOTO MCTOYHMKA MeHble 1.5 Mpaf npu paccTosHuu
100 MM OT OMOPHOW TOUKKM, U TaKkke MeHblle 1.5 Mpag npyu NCnonbL30BaHUM YCNoBusa 2 Ana NPOTSHKEHHbLIX MCTOYHN-
koB (pucyHok 5 IEC 60825-1:2007). npumeHMMO ynpolieHHoe Ycnosue 2 (Tabnuua 11 IEC 60825-1:2007).

MpumeyaHune — [pn ynpoLLeHHOI OLEHKe No CTaHAAPTHOMY 3HauYeHuto (Mo YMOMYaHuio), NPUBELEHHON B
9.3.2 IEC 60825-1:2007, HeT Heo6X0AMMOCTV ONpeaensATb CTArMBaEMbIA Yron BUAMMOro UCTOYHUKA. NS ynpolieHus
aHaIM3a MOXHO JOMYCTUTb, YTO BUAUMbIA UCTOYHUK SBNSETCS MasiblM UCTOYHUKOM, T.K. 3TO ByaeT Haubonee XecTkum
cnyyaem. CnegyeT UCNoNb30BaTh YCNOBUS YNPOLLEHHbIX M3MEepeHuii, NpuBeaeHHbIe B Tabnuue 11 IEC 60825-1:2007.

[na nNpoTAXeHHbIX UCTOYHUKOB HEO06X04UMO onpefeNinTb CTArMBaeMblil yron BUAUMMOIO UCTOYHMKA C
Hanbosiee oNacHoOro M3MepuTenbHOro paccrosHusa 100 mMm nam 6osiee OT BUAMMOrO WCTOYHMKA A1 OLLEHKU
Ha cooTBeTcTBME Ycnosuto 3 u3 tabnuubl 11 IEC 60825-1:2007 u ¢ paccToAHns 70 MM OT BUAMMOrO UCTOY-
HUKa A9 OLEHKN COOTBETCTBUA YCNoBUIO 2. ECNn BUAUMBIA UCTOYHUK 3arny6neH 6osiee 4eM Ha ykasaHHoe
n3mMepuTesibHoe paccTosiHne cornacHo IEC 60825-1. oueHKy ANa YcnoBuii 2 unu 3 BbINOMHAKT B 6avxaiweli
TOuke focTyna yenoseka. CTArnBaemsblii yron n 4OCTynHoe n3nyyeHne/smmccus aBASIOTCA NapHbIMU BeNYu-
HaMu. KOTopble onpejensoT Ha 04MHAKOBOM PacCTOAHUN.

Mpu oueHke Ha cooTBeTcTBME Ycnosuio 1 u3 tabnuuybl 11 IEC 60825-1:2007 yCcTaHOB/IEHHBIM MUHU-
Ma/bHbIM paccTosiHneM byaeT paccTosHue 2 M OT 6amxailwen Toukn gocTyna yenoseka. Ecnm gna pacyeta
Be/IMYNHBI Koadhpuumnernta CsB > 1 HE06X04NMO UCMNOSb30BATL CTATMBAEMBIN Yron, TpebyeTcsa paccmarpusaTb
BCE pacCcTosHMA, NMoka He 6yaeT yCcTaHOB/IEHO/OGHAPYXXEeHO yC/I0BMEe MakCMMasibHOW onacHocTu. Mpu Heko-
TOPbIX OLeHKax Npu Ycnosmn 1 MOXHO YMHOXWUTb CTATMBAEMbI Yron Ha KoauLneHT 7, 4uTobbl y4ecTb yBe-
NIN4eHHOe n306paxeHne N ycuneHne TUMNOBbIX ONTUYECKUX YCTPOICTB. B Takux cnyyasx npu Ycnosumn 1 mak-
CUMasibHbIM YI/10M, B KOTOpOM ByaeT cobupaTbca nasepHas aHeprus, 6yaet yron (100 mpag)yY7 = 14,3 mpag,.
OpHako KO ULUNEHT YMHOXEHNS MOXET 6biTb MeHblue 7 (OTHOCMTeNbHO 6051ee NoAPO6HON nHopmaLun
no KoatppuuneHTy ymHOXeHns cM. pasgen 9 IEC 60825-1:2007).

Mpy 60MbLWNX UCTOYHMKAX HET HEOBXOANMOCTUN «COBMpPaTh» IHEPTUI0 OT KAKON-MN6BO YacTu NCTOUYHMKA
BHE 3TUX YIN10B, TakK KaK MakcMMmasibHblli Yron npuema npu u3MepeHnsax n3nyvyeHns coctaBnseT 419 TennoBbiX
oueHok 100 mpaga. a 4nsa poToxummnyecknx oueHok — 110 mpag,.

7.7.3 YcnoBusa U3MepeHunit 4N OLEeHKN ONacHOCTKU

7.7.3.1 O6Wune NonoxXeHns

MN3mepeHusa Ans OLeHKn onacHOCTY BKIOYAOT U3MEPEHUS MOLHOCTU/3HEePTnKN. NAOTHOCTM NOTOKa W3-
NyYeHUs N 3HepreTMYeckoil akcnosnuumn (konmyecTsa o6aydYeHuns), amameTpa nyvyka u ero AMBepreHLmMm npu
MUHUMYMe. B npuBefeHHbIX HUXE NYHKTax npusejeHa nHdopmaLumsa o Takux M3mepeHusx.

7.7.3.2 \3mepeHns MOLLHOCTH/aHeprum

MonHas MOWHOCTb U3/TyYEeHUS NN NONHAsA IHEPTUA U3NYUYEHUS, u3nyyaemas paccMaTpuBaeMbiM nase-
pom, fiBfiseTcs ele Of4HUM KPUTUYHBIM NapameTpoM, KOTOPbIA HE06X0AMMO U3MepPATb NPU OLLEeHKe fla3epHoit
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onacHoctTh u knaccudukaumm nasepos. MOWHOCTb U3NyYeHUs, namepsiemas B BatTax, OTHOCUTCA K nase-
pam. ¢ HenpepbIBHOW BONHOW (CW), Korga ypoBeHb M3/ly4aeMoin aHeprum Bo BpeMeHN ocTaeTcs NOCTOSAHHbIM.
JHeprus nsnyyeHus, nmepsemas B AXOYNAX, OTHOCUTCA K asepam, U3Nydyawum e4uHUYHbIA UMIYAbC UK
Cepuio UMNYNbCOB.

ONa M3MepeHUs MOLWHOCTU WU 3HEPrun Mn3nyvyeHus Hawmbosnee 4acTo WCNOMb3YOT paguomeTp C
[eTeKTOpOM, COOTBETCTBYOLWMM ANMHE BOMHbI Nnasepa. B oTAenbHbIX cnyyasax Hambonee adpeKTUBHBLIM
YCTPOCTBOM /11 MU3MEPEHNA 3TUX NapamMeTpoB GyfeT kanopumeTp. Mpu N3MEpPEHUN MOLLHOCTW UK IHEP-
MU nasepHoro nyyka nnowajb getekropa Ao/HKHa 6biTb 60Mblue naowan nyyka, YTo6bl MOXHO 6blN0
yBEpPEeHHO 0XBaTUTb BECb MYYOK LenukoMm. ITo nogpasymeBaeT He06X0A4MMOCTb NpeABapuUTenbHOW ocBe-
[OMMEHHOCTN OTHOCUTE/IbHO NPUBAN3NTENILHOTO AnameTpa nyyka. B 601bWNHCTBE cCayvyaes AnamMeTp nyuy-
Ka yKasblBaeT U3rotoBuTeNb. Takke Npuban3NTeNbHbIR grnameTp Na3epHOro nyyka OTHOCUTENbHO nowanmn
JeTeKTopa MOXHO onpefenuTb BU3yaslbHbIM OCMOTPOM HEBOOPYXEHHbIM r1a3oM y nas3epoB B gnanasoHe
BUAMMBIX AJIMH BOSIH UM C NOMOLLbI MHGPaKpacHbIX BMAEOYCTPOICTB, hocdopecunpyowmnx KapT umm
TENMO0BbIX XUAKOKPUCTAN/INYECKUX NIACTUH Yy 1a3epos, paboTallwmx B MHPpakpacHom nnu ynbtpaduorne-
TOBOM AuanasoHe.

MeToA U3MepeHna 3HepPrum U3nyvyeHus nasepa efuHUYHbIX UMMYNbCOB NO CYLW,ECTBY Takol Xe. 4To 1
MeTo[ M3MEepeHUs MOLLHOCTU M3/lydeHus ¢ obecrnevyeHunem nonagaHusa B AEeTEeKTOp BCEro nyyka LesiMkoM.
Mpuxogawyoca Ha OAUH UMNY/ILC IHEPTUI0 N1asepa, U3ny4vatolero MHOXeCcTBO WU CEPUID UMMY/IbCOB, MOX-
HO M3MEpPUTb HENOCPEACTBEHHO C NOMOLLbID U3MEPUTENA IHEPrUy U3NYYeHUsa WAM paccyuTaTb NO MUKOBOW
MOLLHOCTH U LUMPUHE UMNYNbCOB. Mpon3BeeHne NMKOBOW MOLHOCTY W WNPVHBI UMNYbCca onpegenseT npu-
611M3MTeNbHOE 3HaYeHne 06/1acT, PacnosioXeHHOW noj rpad)MkoM MOLWHOCTU B 3aBUCUMOCTU OT BPEMEHMU.
OpfHako cylecTBYOT pagMoMeTpbl, KOTOPble MOTYT BbIMOMHATL UHTETPUPOBAHNE MOLLHOCTY NO BPEMEHU, YTO
ynpouaeT faHHOe u3MepeHue.

HecmMoOTpsa Ha TO. YTO M3MEPEHUE 3HEPTUU UMM MOLLHOCTU U3NYYEHUA CYMTaeTcs NpsMbiM/Henocpes-
CTBEHHbIM. MO MHOIMM MPUYMHAM MOTYT BO3HMKaTb NOTEHLUMaNbHble MOrpewHocTn. Kak yxe ynoMnuHanoch,
pagmomeTpuyeckme AeTeKTOPbI/MPUEMHUKM pearnpyoT TOIbKO Ha YacTb ONTUYECKOro cnektpa. Mcnonb3ys
[eTeKkTop ANA U3MepeHus nasepa, n3iyyaruero 4/1MHY BOSIHbI, HAXOAALWLYIOCA Ha rpaHmuax AnanasoHa crnek-
TpanbHON XapakTepUCTUKN YYBCTBUTENIbHOCTU AEeTeKTopa WM BHE ero. MOXHO MOoMy4YnTb nokasaHwe, KOTo-
poe c 6onbLIol Aoneli BEPOATHOCTM ByAeT HMXKe peanbHOro nsnyyeHus. M c apyroii CTOpOHbI, NpeBbilWeHne
HOMMWHA/NIbHOTO MaKCMMaslbHOTO 3HAYeHWs cpefHell MOWHOCTU WAWN 3HEpPrMn MMMynbca, PEKOMEHA0BaHHOIO
N3roToBUTENEM AeTeKkTopa, NPpUBEAET K HaCbILWEeHUI0 UK NOJIOMKE AeTeKTopa, 4To. eCTeCTBEHHO, npusefeT K
owmnboyHOMY pesynbTaTty. [lpocTas npoBepka Ha HacbllWeHne —3TO YMEeHbLWMNTb BXOAHON CUrHan getekropa
3a cYeT MCNOMb30BaHNs uUAbTPa HeNTpanbHOW NAOTHOCTM (hoTorpacdmyeckoro UAM onNnTUYecKoro MUNbLTPA,
0fMHAKOBO MOroLlalLLero cseT Bcex AJ/IMH BOJIH, YMeHblualLwero ceeT 6e3 n3MeHeHus useTa) uamn 3atem-
HEHUSA Ha NOPSAAOK Nyyka yepes anepTypy W onpefennTb CTeneHb COOTBETCTBMUA nokasaHusa. MNpumeHeHue
KBAHTOBbIX MPUEMHUKOB U3/TyYEHUSA TakxKe MHOrga orpaHnymMBaeTCcsa 4acTOTON NOBTOPEHMUA UMMYNbLCOB, KOTO-
Py OHU MOTYT BOCMpMHUMaTbL. Ecnv yacToTa NOBTOPEHWS MMMY/IbCOB f1a3epa npeBbillaeT pekoMeH40BaHHOe
M3roTOBUTENIEM MaKCMMasbHOEe 3HaYeHue, TO TOXKEe MOXET UATU Pedb O HACbILLEHUN WU NOSIOMKE.

7.7.3.3 TINOTHOCTb NOTOKa M3/Iy4EHUA U IHepreTMyeckan akcnosnyma

B HekoTOpbIX Clyvyasx HEBO3MOXHO 3axBaTWTb BECb NMYYOK Le/IMKOM B paMkax niowagn getekropa.
B 3aBMCMMOCTU OT NPUMEHEHUS Na3epHblii NYHOK MOXET paclnpATbCA Tak. YTO ero guameTp 6yaeT 6onblie
yeM y uMetoLerocs getekropa. Takas cutyaumns He ob6a3aTenbHO HebnaronpuaTHa 4na aHanusa uan knaccu-
hukaumn onacHocTn. MakcumanbHo gonyctumoe o6nyyeHne (MPE) 3agatoT B efuHMLAX NIOTHOCTU MOTOKA
N3Ny4YEHUS UNN 3HEpreTUYecKol akcnos3uuum (konmyectsa 06ayvyeHuns), cnefoBatenibHO, Npyu 3TOM BuAe U3-
MepeHus nonyyalT npsMoe cpaBHeHne. HekoTopble npubopbl cneunanbHo paspaboTaHbl 408 Bblgayn noka-
3aHuWli B eguHMLax NJOTHOCTM NOTOKa U3YYEHUSA WU IHEPreTUYeCcKo akcnosuumm (konnyectsa 06/1yvyeHuns)
3a CYeT Ae/IeHUA MOLHOCTM UM SHEPTUM, HAKOMNJIEHHOW B aKTUBHOI 30He AeTekTopa. MNI0THOCTbL MOTOKa U3-
NYYEHUA 1 aHepreTnyeckas akcnosnuma (KoNnM4ecTBo 06/1yHeHUA) TakKe MOXHO paccuntaTb NyTeM AeneHns
nokasaHusa getektopa (MOLWHOCTM UM IHEPTUMN) HA NAOLWAAb Ta3ePHOro nyyka.

7.7.3.4 OnameTp nyyka

[vameTp nyyka gonyckaerca U3mMepsaTb Ha BbiXofe fiadepa, Korja yCTaHOB/IEHO ONacHoOe paccTOosiHMe.
OnpepeneHve napameTpa Npu pacCMOTPEHUN B ypaBHEHUN AaNbHOCTU AeACTBUSA, 3TO HOMUHANIbHOE OKYNAp-
HOe onacHoe paccTosiHue.

[Nns nasepHbIX My4YKOB C KPYroBOW cuMMeTpuel Ans onpepeneHns gunaMmeTpa nyyvyka MOXHO WUCMOb-
30BaTb MeTof anepTypbl. Perynmpyemyto Kpyrosyrt aneptypy, LEHTPUPOBaHHYIO Ha ONTMYECKOW ocu nyuyka.
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nomeLlLarnT Mexay 4eTeKTOPOM U 1a3epHbIM NCTOYHUKOM. ANepTypy pacKkpbiBalT, YTOObI MPOXOAW/ BECb MOS-
HbI/ My4Y0K, ¥ NONYyYalT MOLLHOCTb WAW 3HEeprui. 3atem anepTypy yMeHblaT A0 NOMyYeHUA nokasaHus,
cocTtaBnsawuwero 63.2 % oT NosHOrO nokasaHusa. lmameTp anepTypbl 6yaeT cooTBeTcTBOBaTb l/e gnametpa
Na3epHoro nyyka, ec/iim nyvyok nmeet Fayccos npodusib.

CyuiecTByeT u Apyroil anepTypHblii MeTon ANA U3MepeHua aguameTpa nyuyka, KoTopblli MOXHO npume-
HATb K [aycCcOBbIM My4YykaM C KPYroBoi cummeTpueli. B aTom mMeToge MCNONb3yloT HeGOoNbLY huKkcMpoBaH-
HYI0 KpYroByl anepTypy anametpom Dfa, LeHTpMpoBaHHY Ha ONTUYECKOI OCKM Nna3epHoro nyyka. Yepes aty
anepTypy nsmepsT MoWHOCTL PA. 3aTteM ee NpeAcTaBNAT B OTHOWEHUN K NOMIHOW MOLWHOCTK nasepa, a
MMEHHO kak ®ad/® 0. Mpu ycnoBuu, 4TO Ny4oK uMeeT ayccoBO pacnpegenieHne u oTHowWweHne MeHble 80 %,
aviameTp nyyka d MOXHO NPUBIN3UTENBHO BbIPa3uTh Kak

[nAa pacnpegeneHns ¢ N10CKOW BEPLUWHON AnameTp nyyka Bblpa3uTb Kak

Ewe ogHum cnocobom onpegeneHuns gnameTpa [ayccoBa nyyka ABASETCH M3MEPEHUE C NMOMOLLbIO y3-
KOV Lienun, ckaHupyemoi no nyuyky. [na ob6ecneyeHns HambGonbluell TOYHOCTU LIMPUHA e JoMXHa 6biTb
CyLeCTBEHHO MeHblle pasMmepa nyyka. lens HaxoanTca mexay AeTeKTOpoM U la3epHbiM UCTOYHUKOM. Korga
Lenb ckaHupyeTca Mo Ny4yky, CHAMAIT nokasaHua geTekrtopa, Npu 3TOM AuameTp nyyka — 3TO paccTosHue
MexAy TouykaMW Ha pasHbiX KOHUax AunameTpa B KOTOpbIX NoKasaHwe feTekTopa yepes3 Llefb, cocTaBnset
36.8 % OT MakcumMasibHOro nokasaHus. 3ToT cnocob yAo6eH Npu nyykax ¢ HEKPYrosbiM NPonIoM, Korga ocb
CKaHMpOBaHMA MOXHO BpaliaTb 418 U3MEpPeHNs AnaMeTpoB Nyyka Npu pasHbiX OCHX.

B aHanorMyHom meToge BMECTO Wenn UCNOoNb3YIT TOUeyHyo anepTypy. MpuUHUMN OCcTaeTca TeM xe;
TOYeYHYo gnadparmy nomMewaT Mexay nasepom n getektopom. CHUMaT nokasaHne nNJAOTHOCTU NOTO-
Ka U3nyyeHus yepes anepTypy Npu cKaHUpoBaHUU anepTypbl No Nyyky. Kak n B Metofe ¢ UCnosib30BaHneEM
uenu, guameTp nyyka —aTo pacCTossHUE MexXAy TOUYKaMu € pas3HbiX CTOPOH OT LeHTpa ny4yka, B KOTOPbIX
nokasaHusa NJ0THOCTM MOTOKa U3/lyYyeHUs cocTaBnAawT 36.8 % OT MakCMMasibHOTO NOKa3aHWs, CHATOIO B
LeHTpe nyuka.

[Ona namepeHnsa anameTpa nyyka Takke MOXHO MCNONb30BaTb Takme cpeAcTBa Kak kKamepbl Ha nNpu-
6opax c 3apsfoBoii cBA3bio (CCD-kamepbl) M NMPO3IEKTPUYECKME MaTpuLbl. Takme ycTpoiicTBa 3aMeps-
0T ABa NOJIHbIX NPOCTPAHCTBEHHbIX CEYEHUA My4yka. AHANOTMYHO MeTofy TOUYEeYHON anepTypbl B 4aHHOM
mMeToAe 3aMepslT MOMHbIA Npoduab Nyyka nNpu OAHOM pasMelleHUM MNMNOCKOCTU. BONbLWMHCTBO Takux
YCTPOWCTB ynpaBnsieTcss KOMNbIOTEPOM, W UX MOXHO MPOrpaMMMpoBaTh A5 Bblgaun AuaMmeTpa B Toukax
le, 1/e2 nnn du.

[locTaTo4HO XOpOLLYI0 OLeHKY AnameTpa nyyka MOXHO NONYUYNTb 3a CHET BU3YasibHOW npoBepkn. CambiM
NPOCTbIM CNOCOBOM ABNSETCS yCTaHOBKA MaclwTabHOl NMHEelikn B NYYOK Y BbIX04a U CYMTbIBAHWE pe3ynbTarta
nsmepeHus. EcTectseHHo, ecnn nasep fABAseTCA Npubéopom nHdpakpacHoro gvanasoHa, Ana T0ro, YToobI
yBUAETb My4yoK, NOTpebyeTca yCTPOCTBO NPOCMOTPa MHhpakpacHoro guanasoHa. B kauyecTse anbTepHaTuBbl
MOXHO U3MEPATb paccesHHOe Uan ncnyckaemoe n3siyyeHne oT matepuana MULIEHW, Haxoasaweca B nyyke.
TakumMn MULLIEHAMMN MOTYT 6bITb hocopecumpylolime KapTbl, TEpMUYECKME MIACTUHBI HA XUAKUX KpucTan-
nax uam NpocTo NCT bymarn. M3-3a BuaANMOro/kaxyLyerocs pasmepa nyyka, U3MeHsoLWerocs B 3aBMCMMOCTH
OT KO/IMYecTBa OKpYXaloLlero cBeTa BO BpeMs u3MepeHus, B 060ux metogax mMoryT 6biTb norpewHocTn. Ans
nasepoB € 60/blueli MOLHOCTbIO MOXHO M3MEPSITb AuarpaMmy BbIrOPaHUsA WAM 3KCNO3MLMKM OT maTepuana
MUWweHU. 4na na3epos ¢ 60/blIeil MOLWHOCTLI0 TpebyeTcs, 4TO6bl MaTepuan MUWeHN 6bl1 6osiee XeCcTKUM B
3aBMCUMOCTM OT MOLWLHOCTM nasepa. Npumepamu Takoro matepuana MoryT 6biTb hoTorpadmyeckme nNaeHku,
Tepmobymara, nonvkapboHaTt, akpun, naekcuraac unu naactmacca u MmeguunHCKUIi WwnaTtens 4Na oTaasnvsa-
HMA A3blKa UKW aHaNorMYHbIR Kycoyek gepeBa. VIsmMepeHune Takux guarpaMm ropeHvus uam akcnosuyum éyaet
HEeCKO/IbKO TOYHee, YeM NpocTo HabfloJeHne la3epHOro MATHa U ero M3MepeHune, HO BCe Xe COBEepLUEeHHO
TOYHBIM €70 He Ha30BeLlWb.
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7.7.3.5 [nsepreHuuns nyyka

N3mepeHune guBepreHumy nyyka He Bcerga ABnseTcs Heob6xoAMMbIM NapaMeTpom ANa knaccudukauum,
HO A1 NOSTHOTO aHa/sn3a ONacHoOCTK 3TOT NnapaMeTp Heo6Xxo4MMO onpefenNnTb KOIMYECTBEHHO, T. K. OH BAUSeT
Ha pacuyeTbl OMACHOrO paccTosHua. [nA onpegeneHvs AMBepreHLMM Nyyka cyuiecTByeT psif meTofgos. He-
CKO/IbKO U3 HUX NPUBEAEHbl HUXeE:

a) O4HVWM U3 MEeTO[0B U3MEPEHNA ANBEPTEeHLMN ABNAETCA METOA U3MEPEHUa AnameTpa B ABYX TOYKax.
MepBOHa4YanbHO N3MEPSAIOT ANaAMeTp Myyka B MecTe, r4e OH CaMblii ManieHbKWiA, T.e. NGO B MepeTshkKke nyy-
Ka. nn6o B6AM3M BbIXOAHONU anepTypbl nasepa. 3aTem NPOBOAAT Apyroe udMepeHne guameTpa B Kakoli-nnbo
TOYKe Hanpas/feHnsa pacnpocTpaHeHus. Nocne aToro MU3MepPsT PpacCTOSHUE MeXAy ToukamMu nsmepexHus. Au-
BEpreHuunsa onpefensaeTca Kak HacTHOe OTAeNeHNss KOPHA KBaApaTHOro U3 pa3HoOCTU KBaApaToB AnamMeTpos B
[ABYX TOUKaxX Ha paccTtosHue mMexay Toukamu. Jna FayccoBbiX NyYKOB 3TO MOXHO Bbipa3nTb B L1 poBomM Buae
€ nomMoLbio hopmynbl

0 .

rae 10— MecCTOMNoNOXeHe NepeTsHKKN nydka.

b) NOAOGHbLI MeTos cocToUT B BbiGOpe A4BYX TOUEK HA OCW pacnpoCTpaHeHus, Npu guameTpe nyuka
HaMHOTo 60/ble HAMMEHbLUEro guameTpa Ha TpaekTopuu nydyka (Npu 3TOM HaUMEHbLIMA guameTp — 3TO
nepeTskka Myyka Wau AuameTp y BbIXOAHON anepTypbl). 3Ty 061acTb nNyyka HasbiBAOT AafibHUM MOJMEM.
M3mepsioT guamMeTpbl U pasgennTesibHoe paccTosHne Mexay BbibpaHHbIMW Toukamu. [uBepreHyus onpeje-
NAeTcs Kak YacTHOe OT AefieHNs PasHOCTU AUamMeTPOB Ha paccTosiHue Mexay Toukamu. MaTteMaTuyeckn aTo
npeacTaBAseTcs CAeAyoWUM ypaBHeHeM

V- 12-rn

3T0 A0CTATOYHO YNPOLLEHHbIV NPsSIMO METoA, HO MMelwWwuit HegocTaTkn. Ansa o6ecneyeHns TOUHOCTH,
Heo6X0ANMbI YCNIOBUA AafibHEero noss, Kak ckasaHo Bbllwe. JanbHee none — 310 061acTb Nyyka, B KOTOPON
3HAYEHMSI NAOTHOCTK NOTOKA M3NYyYeHUs MOAUMHSAIOTCA 3aKOHY 06paTHbIX KBAAPATOB M YMeHblalTCa C 3a-
BUCUMOCTbIO 1/r2, aHAMIOTMYHO HEKOTEePEHTHOMY WCTOUYHMKY. Y HEKOTOPbIX /1a3epOB TakuM AasibHUM Moem
MOXeT 6biTb HEMOCPeACTBEHHO PacCTOsiHUE OT BbIXOLHOW anepTypbl nasepa, UHOr4a npocTupatoleecs Ha
KUIOMETPbI.

C) NpW HanUuMK NPO6EMbI C NPOCTPAHCTBOM, CYLLECTBYET APYroii MEeToA onpeaeneHns AUBEpreHLnm nyyxka
ANA FayCcCoBbIX N1a3epHbIX My4YKOB, B KOTOPOM HE06X0AMMO WUCMO/b30BaTh 4/IMHHOMOKYCHbIE /INH3bI 1 anepTypy.
BaxHO, UT06bl KAYECTBO UCMOJIb3YEMbIX A/IMHHOMOKYCHbIX /TUH3 GbI/I0 O4EHb BLICOKUM. JMBEPTEHLMIO NyUKa MOX-
HO paccuuTaTb No AnamMeTpy chOKYCMPOBAHHOIO 1a3ePHOT0 Nyyka B (DOKaSIbHOW TOUKE /IMH3bI, COOTBETCTBYHOLLEl
A/MHE BOSHbI Nasepa. FeomMeTpuyeckoe hoKyCHOE pacCTOsIHUE NINH3bI 3aBUCUT OT KOHKPETHOI paccMaTpuBaemMoii
[O/HbBI BOSTHbI. B HEKOTOPbIX CyYasx Npy TUMOBbLIX 3HAYEHUSAX A/IMHbI BOSHbI 3TU (POKYCHbIE PAcCTOSAHUA MOTYT
onpenenaTbcs nrotosutenem. OgHako, ec/im He06X04MMO AaTb YNCTIEHHYIO OLEHKY (DOKYCHOTO paccTosiHuA Ans
KOHKPETHOM A/IMHbI BOSIHbI, TO MOXHO MUCMO/b30BaTh CTAHAAPTHYIO 1amny ¥ Y3KONOOCHbIA hnnbTp. Korga namna
HaxoAMTCS Ha onpefesieHHOM PacCTOSIHUK S, OT JIMH3bI, N306paXeHne NosSIBNSETCS Ha PacCTOAHUM S2 C Apyroi
CTOPOHbI NINH3bI. ECIM paccTosiHne A0 N306paxeHns s2 onpeaenieHo, ans pacyeta hOKyCHOro PacCTOSHNUS INH3bI
AN KOHKPETHOM A/IMHbI BOJIHBI MOXHO MCNO/Ib30BaTh NPUBEAEHHOE HUXKE ypaBHeHue

B chu3nueckoil ycTaHOBKe [/18 TaKoro maMepeHus TpebyeTtcs, 4To6bl MH3A Haxogunacb nepej nase-
poM. MecTononoxeHne NNH3bI C TOUKU 3pEHUSI ee POKYCHOro pacCTOSIHUSI HECYLLeCTBEHHO, HO BCe Xe /InH3a
He [0J/IXHA NoMeLlaTbCsl B NEPETSXKKY Nyyka. MI3MepeHMe ONOPHOWM MOLWHOCTU UMK 3HEPTUM TA3EPHOTO Nyyka
cnefyeT NPOBOAUTL MOC/IE ero NMPOXoxXAeHns yepes NnH3y. Ero HeNb3a BbINOMHATL HEMOCPEeCTBEHHO B (ho-
Ka/bHOW TOYKe, T.K. C(DOKYCHPOBAHHbIN NYYOK MOXET NOBpeAuUThL AETEKTOp. 3aTeM A/ U3MepeHus guameTpa
nyuyka HeGO/bLWYK anepTypy NOMeLlLalT B (DOKYCHYIO NAOCKOCTb NINH3bI. VI3MepeHne BbIMOMHAT Ha hokyc-
HOM pacCTOSIHUM JIMH3bI, YTO He sBMsieTcsi 06s3aTeNlbHbIM, €C/IN ONpejeNieH HauMeHbLl Wi pa3Mep nATHA.
M3mepeHHas aHeprus, npoxoAsiias yepes aneptypy, A0/KHA COCTaBAATbL 63,2 % OT ONOPHOro MokasaHus,
yTOoG6bI COOTBETCTBOBATHL TOUKaM l/e. Ecnim reomeTpuyeckoe hokycHOe paccTosiHue U3BECTHO UK onpeaene-
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HO M AnamMeTp CHOKYCMPOBAHHOIO Nyyka U3MepsioT B POKYCHOI TOUkKe, TO AUBEPTeHLUI0 MOXHO paccuuTathb,
“cnonb3ys cneayouly opmyny

om[

d) Ana nasepoB ¢ [ayccoBbiM npoduiem n oTCyTCTBMM NPOGAeMbl C MPOCTPAHCTBOM, A1 onpejgene-

HUS AMBEPreHuun nyyka MOXHO MPUMEHSATb NPOCTOM MeToh C Mcnonb3oBaHwem paguometpa. B atom me-
Tofe cHayana Heo6X04MMO M3MEPUTb MOJIHYI0 MOLLHOCTb WK 3HEpPrui. 3ateM NpoBOASIT U3MEPEHME Mak-
CUMU3NPOBAHHOI NMOTHOCTM NOTOKA U3NTYYEHUS WAW 3HEPreTUYeCcKoW 3KCno3numm (konmyectsa 06/1y4YeHns)
(ETax nnn HT@24 B sanbHeM nose, rae guameTp nyyka cylecTBEHHO 60/iblle ero UCXO4HOro agnameTpa. N3me-
peHne NAOTHOCTM MOTOKA M3NYyYeHUs cnefyeT BbIMOMHATbL B6AN3M LLEeHTpa Ny4yka, U ronoBka getektopa L0oJX-
Ha 6blTb 3HAYUTE/IbHO MEHblUe AuMamMeTpa nydyka B 3TOl Touke. [iuBepreHuuto, ¢ Kak COOTHOLIEHNEe MexAay
3Ha4YeHVeM MNOJIHON MOLLHOCTU MM aHeprum (® unu Q). MakCMMM3MPOBAHHOW NNOTHOCTbLIO NOTOKa M3Nyye-
HUA WX 3HEepreTMyeckol akcnosuymen (konmyectsom o6nyyeHus) (ETax unm Hrtax), n pacctosiHuem T, npm
KOTOPOM MPOBOAUIOCH U3MEPEHUE MaKCMMU3NPOBAHHON N/IOTHOCTLIO MOTOKA M3/ly4YeHUs Npu onpegeneHnn
AVBEPTEeHLMN MOXHO paccuyuTtaTb no hopmynam

1_409 4Q
-J "max . J naToax
D= ) nnu = - -

7.8 CkKaHupyloume nyyku

7.8.1 O6uwMe NosoXeHns

BO MHOrMX NpUMeHeHUAX NPOCTOW pacyeT ¢ gonylweHnem, 4To koadhduumeHT C6 = 1 N ANNTENBHOCTb
UMnynbca cCOOTBETCTBYET A/IMTENBHOCTY CKAHUPOBAHUA NyyKa No BCeli anepType N3MepeHns Npu paccToaHUmn
100 MM OT BepLUUHbI CKaHMpyoLWero nyyka obecneynsaeTt knaccuukaumnio, otsevawLllyo Tpe6oBaHnaM 13-
rotosuTens. Mpu xenaHum NMeTb MeHee XeCTKUA (orpaHuunTesnbHblli) Npegen MOXHO UCNONb30BaTh NpuUBe-
[EeHHbI B faHHOM pasfene metof onpegenexHns 6onee ToyHoro AEL. 4yTo NO3BOMIMT NPOBECTU Knaccuduka-
LMo no 60s10€ HU3KOMY K/laccy Wan YBENNUYNTb BbIXOAHY MOLWHOCTbL Npu TOl Xe knaccudukauuu. Mprumepsl
CKaHUPYIOLWMX /TY4KOB NPUBEAEHbI B NMPUIOXeHUN A.

MpumeuyuaHnne — KakyctaHoBneHo B 9.3 IEC 60825 -1:2007 k ckaHupytoumm nyukam Ycnosue 1u Ycnosue 2

He NpUMEHAKT.

7.8.2 CTaunoHapHbIl cTarmBaeMblit yron, ab

Ecnu npefnonoxuTb, YTO CUCTEMA CKAHWPOBaHMUS 3a6/10KMpoBaHa, a a3 choKyCcUupoBaH Ha KOHKpeT-
HOM paccTosHUM Z. CTALNOHAPHbLIM CTATMBAEMbIM YI1OM 6YAEeT CTArMBaEMbIii yron ¢ guameTpom nyyka d npm
paccTosHum Z. Ha pucyHke 12 npuBegeHa ontuyeckas cxema 3a6/10KMPOBAHHON! CKaHWUpyloLLeli cucTemsl, rae
MeCTOMOJIOXeHNE TOUKU, BOCMIPUHUMAEMOW FN1a30M, HAXOAUTCS 3a BEPLUMHON CKAHUPYHOLLEro nyyka

as=d!Z.

roe d —guameTp nyyka B Touke pokyca rnasa,;
Z —paccTosiHMe 0T U3MepPUTE/IbHOI anepTypbl 40 MECTONOMOXEHUS TOUKM hOoKyca rnasa.

PucyHok 12 — MN3o6paxeHne cTaLMOHAPHOrO BUMAMMOTO UCTOYHNKA, HAXOAALW eroca 3a BEPW MHOW ckaHUpyl W ero nyyka
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MpumeuaHmnsa

1MpoduUNb NNOTHOCTKN NOTOKA M3NYYEHNSs PETUHANBHOTO U306GPAXEHUA NPAMO NPONOPLUMUOHANEH TONLKO NPpod Nt
NNOTHOCTN NOTOKA M3NIyYeHNs Nydyka B TOUKe akkoModaluuu, Korga Bce Ny4uyu, GpopmMupylou Me Nnyyok, peanbHo nonajawT B

anepTypHyw avadparmy AP. B Apyrux cayyasx ANs onpejeNieHns CTATMBAEMOTO yT1a HEO6X0AMMO UCNONbL30BATL MOAEND
«3KBMBanNeHTa rnasa» MaAnM 3aKCNepuMMeHTanbHYy YyCTaHOBKY.

2 Ctarnsaemblil yron onpepensetca B cooTeeTcTBun ¢ 8.3 nepeuncnenne d) IEC 60825-1:2007 cm. Takxe 7.5.3
HacToAu ero ctaHAaapTta. lna FayccoBa nNyyka Npu onpeAeneHnn CTATNBaemMOro yrna MOXHO UCNONb30BaTh AMaMeTp, 0X-
BaTbiBawu it 63 % sHeprun (dg3).

7.8.3 [NuTenbHOCTb CKaHupywwero nmnynbca. ITp

Ha pucyHke 13 npefctaBneHa ontuyeckas CUCTEMA CO CKaHMPOBAHUEM NPU ABYX Pa3HblX 3HAYEHUAX Bpe-
MeHM (/O mn f,). cooTBETCTBYIOLMX MOMEHTY, KOr4a LLeHTp Nyyka AocTuraeT KpaeB n3mepuTesnbHOR anepTypbl (AP).

PucyHok 13 — M3o06paxeHne CKaHUPYK W ero BUAMMOrT0O UCTOYHNKA, HAXOAAL €r0CH 3a BEPW NHOW CKAHNUPYlO W €ro ny4yka

MpumeyvyaHune 1— N5 ynpouweHWs oNTUYECKON CXEMbl 3/1€MEHT CKAaHUPOBAHNSA NpeAcTaBNeH kak npospau-
Hblli/cBeTONpPOHMLAEeMblii. @a He oTpaxalWwuit anemMeHT.

ONMTenbHOCTb UMNYNibCa, UCMOMb3YeMOoro ANs knaccuukauum, npyu NOCTOSHHOW YIN0BO ckopocTu 6y-
[leT BblpaxeHa ypaBHeHuem

\an \AP1M) _ AP
P3 1 1) w Muw *

rae ) —yrnosas CKOpOCTb CKaHMpYyloLero nyyka, pag/c,
AP - pgnameTp n3mepuTenbHON anepTypbl, onpegensemslii n3 tabavybl 11 IEC 60825-1 (Hanpumep. 7 MM
npn A< 1400 Hm);
M —paccTosiHue oT M3MepuTesIbHON anepTypbl [0 BEPLINHbI CKAHMPOBAHUS.

MpumeyvyaHue 2— [nNA yNpoLLEHUs YpaBHEHWIA NCNOMb3YIOT Masoyr/I0BYH annpokcMmaLmnio, Tak kak M Ha-
MHOro 6onbLue AP.

Mpu yBENIMYEHUN PACCTOSIHUSA OT 3IeMEHTA CKAHUPOBAHUSA, YIO/, CTATVBAEMbIi U3MEPUTENbHOI anepTy-
poOii. yMeHblUaeTCs, YTO BeAeT K YMEHbLUEHNIO ANNTENBHOCTW UMNYyNbca. DTO MOXeT He NPOUCXOAUTb, Koraa
nyyok 60/blie U3MEepPUTENbHON anepTypbl UK PYHKLNSA CKOPOCTH CKaHNPOBAHUA ABNSETCA HeNnHeliHoh. OT-
HOCUTEfIbHO U3MEPEeHNs AIMTENLHOCT UMMYNbCA U YaCTOTbl NOBTOPEHNUS UMNYNbCOB CM. 7.4.3 1 7.6.

7.8.4 CkaHupywLWMUin cTarnBaemsblii yron, ascan

CKaHupylowmii cTarusaemsblii yron (oscan) MCnofb3yoT Ans pacyeta napametpa C6 Npu CKaHMPYOLMx
nyykax, Korga yron ckaHupoBaHWsl OXBaTbliBaeT JIMHWIO UAW Nowaab, koTopas 6onblwe 3padka. Ecnv ckaHu-
poBaHue ocTaeTcs B npegenax 3payka, Ny4oK MOXHO paccMaTpuBaTh Kak HenpepbiBHY BOHY (CW). nan He-
06x041MMO0 npoussecTn 6osiee NOAPOGHbLI aHann3. Ecin rnas He chOKyCMPOBaH Ha BEPLWMHE CKAHUPYHOLWLEro
nyyka, ny4ok popMupyeT Ha ceTyaTke SIMHUIO CKAHUPOBAHMWS, KOTopas CTArMBaeT yron (pxan. 3aBUCUMOCTb

yrna <scan oT pasMepa W3MepuTeNbHOW anepTypbl, PACCTOSHUSA, U TOYKM (hoKyca rnasa BblpaxaeTcs pop-
Mynoi

AP [1

[<3 2tan 1 2 \M
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MpumeyaHud
1 BepwuHa ckaHuUpylou ero nyyka Heo6a3aTeNbHO HAXOA4MTCA Ha NOBEPXHOCTMU CKaHUpylol ero anemeHTa, Ho yacTo
3T0 6bIBAET UMEHHO Tak.

2 laHHasn hopMmyna cnpaBejnnBa BHEe 3aBUCUMOCTM OT TOTO, C KAKOW CTOPOHbLI OT BEPW NHbBI CKAHUPYIO W ero nyyka
HaxoAMWTCs Touyka hokyca rnasa.

Yron 5Can Henb3s ucnonb3oBaTh A4/1S ONpeAeseHns CTATMBAEMOro yria no HanpasJ/IEHWNI0 CKaHU-
poBaHusa npu’'pacyete koadduymneHta CB, Tak Kak Npu KOPOTKOM Mepuofe BpeMeHW BCS 3Heprus Ha-
npaBfeHa B OAHY TOuKy ceTuaTku rnasa. OgHako npu AnuTenbHocTAX MeHee I, ykasaHHbIX B Tabnuue 3
IEC 60825-1:2007 (Hanpumep, 1810 e c npu 400 Hm < J1 < 1050 HM), onacHOCTb He 3aBUCUT OT hop-
Mbl Myuka, u gonyckaeTcs uHTerpuposaHne. COOTBETCTBEHHO, CKaHMpPYOLWWi cTArMBaeMsblii yron Moxet
YyBeNNUNTbLCA Ha yron dy (4acTb yrna ¢5Can, COOTBETCTBYIOLLYI0 NEpPeMeLLeHN0 Nyyka Mo ceTyaTke 3a Bpe-
msi Tt), 3agaBaemblii hopmynoi

raltT-pnn»**,

T bl cnn 7p <V

MopctaBnss ypaBHeHUs anst Tpu <s£an. nonyyaem:

T-Muw

AP P< 71

CKaHuUpyoLWNin cTarmBaemslii yron o5can 3agaetcs popmynoi
ascan = max [(os*”~> .a mJ.

roe a, —CTaluMoHapHbI CTArMBaeMblii yron BAOMb OCU CKaHUPOBAaHMUSA.
Mpumevanne 3 — EcnuasmeHblwe a”™, ero He 3ameHsA T amjn.
Mpu no6oit Touke hokyca rnasza napameTp C6 MOXHO BbIYUCIUTL N0 hopmyne

r CTnssan * £scan
Ce' 2ami, .

rge o5can — cTArmBaemblii yron BAoJib He CKaHMpy}Omeﬁ oCv Uan amin, B 3aBUCUMOCTM OT TOro, 4To 6osibLue.

7.8.5 [lByHanpaBieHHOe CKaHMpoBaHue

Ecnu cuctema CkaHUpoBaHUs ABAAETCS AByHANpPaBIeHHOM’, CyL,ecTByeT MECTO B KOHLE IMHUN CKaHUPO-
BaHUs, r4e Ny4yoK OCTaHaB/IMBAETCS U MEHSIeT HanpaB/ieHne Ha NPOTMBONOJIOXHOe. Ecn 3Ta Touka AOCTYNHA,
ce HeobxoaMMO paccMmaTpuBaTth npu onpegenednn AEL. Tak Kak yrioBasi CKOPOCTb SABAAETCSA HENIMHEeRHO
byHKUMel, gnutensHocTb nMnynsca T, He 6yaeT 3agaBatbcs DOPMYNoii, NpuBeseHHol B 7.8.3, a Ao/KHaA
6bITb M3MEpPEeHa UM NojlyyeHa Npu CKOPOCTW B 3aBUCUMOCTM OT YI/IOBOTO MOJSIOXeHUs. Ans pacueta Koag-
(puuveHTa C6 yron r A0/KEH GblTb U3MEPEH WM NOMYYEH Kak yros, Npu KOTOPOM My4oK BO3BpaliaeTcs u3
KOHeuHoW Touku yepes Bpemsa T/2 nau TJ2 B 3aBUCMMOCTM OT TOTO, YTO MeHble. ANNTeNbHOCTL cocTaBnseT
MOSIOBMHY 3HAYEHMS BPEMEHM, TaK Kak My4yoK B KOHLE IMHWN CKaHUPOBAHUS MEHSIeT HanpaB/ieHne Ha npoTu-
BOMOJIOXHOE, OCTaBasiCb Npu 9TOM B TOW Xe 06/1acTu ceTyatku. Ecnum Toyka passopoTa (Hy/NeBOi CKOPOCTM)
He4oCTynHa (Hanpumep, orpaHnyeHa Kakum-nn60 BMAOM 610KMPOBKM Nyyka), TOFAA HA KOHLE JOCTYNHON Nun-
HUM CKaHWPOBAHUSI CKOPOCTb Nyyka 4acTo GyfeT camoii HU3KOW U. cnefoBaTeNbHO, ANNTENBHOCTL UMMYNbCA
camoit 60nblWoii. B TakoM cfiydae 4 M3MepsoT OT KOHUA AOCTYNHON NMHUWN CKAHUPOBAHUS, HO BPEMS U3-
mMepeHus 6yaeT NpocTo MeHblwe 7' unu Tp. MNpu gByHaNpaB/ieHHOM CKaHUMPOBAHWW AIUTENbHOCTL UMMY/bCa
3aBUCUT OT NO3NLMUN U3MEPUTENLHO anepTypbl AP BAOMb INHUK CKaHUpOBaHMUSA. Mpu cKaHupylowem 3epkane
C CUHYCOMAANbHBIMU KONe6aHUAMU 1 U3MepUTeNbHOM anepTypoii AP. HaxoA4AWeics B KOHLE NMMHUU CKaHUPO-
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BaHMs (Touyka BO3Bpara), AINTENbLHOCTb UMNY/bCca, UCMONb3yemMasa ANS Knaccudukauum ¢ NnoMoLw bl Mano-
YyrnoBoi annpokcumayumn, 6yaeT BblpaxeHa hopmynoi

- , 2AP\
p_FfCOS oM r

roe f— yactoTa ckaHupoBaHus;
0 — MNOJIHBINA Yyron ckaHMpoBaHUS;
AP — gnameTp nsmepuTenbHol anepTypbl;
M — paccTosHue OT U3MepuUTeNbHON anepTypbl A0 BEPLINHbI CKAHUPOBAHMUA.

Cnepyet OTMETUTb, YTO A1l 3/1IeMeHTa [ByHanpaB/IEHHOrO CKaHWPOBaHWA 4YacTo npejgnonarawT, 4TO
nepemMelyeHme 6yaeTt CuHycouganbHbIM, OAHAKO peasbHOEe nNepemelleHne 3aBUCUT OT MCNO/Ib3YEMOro me-
XaHu3Ma u MoXeT OT/MYaTbCA OT YMCTO CUHycompaanbHoro. Ecnm nepemelieHne xapakTtepusyeTcs Kak Cu-
HycoufanbHoe. ANA onpegeneHvus AJIMTENIbHOCTU UMMYy/bCa MOXHO MNPOCTO UCNO/b30BaTb MPUBEAEHHbIE
ypaBHeHUA (NpUMep CUHYCOMAANIbHOTO CKaHMPOBAaHWSA CM. npuaoxeHue A). Mpu gpyrux BapuaHTax MOXHO
pekoMeHAOBaTb MeToA NPAMOro U3MepeHnsa nepeMeLleHuns nyyka.

Ecnn mowHOCTbL Nasepa MeHSAETCsA B 3aBUCUMOCTU OT yrfia CKaHUpPOBaHUSA (4TO MOTYT AeniaTb NPU HEKo-
TOpbIX BUAAX ONTUMMU3ALUN XapaKTepUCTUK, Hanpumep, Npu yay4yweHnun ogHOPOAHOCTH SPKOCTH), TO NO3MLUA
B MyYKe, B KOTOPON ANUTENbHOCTb MMNynbca byaeT camoi 60NbLOK, MOXET He COOTBETCTBOBATb Npefenb-
HoMmy AEL gns pgaHHoro yctpolictBa. B Takom cnyyae AEL cnepyet onpefennTb B 3aBUCMMOCTM OT yrfa cka-
HUpOBaHMSA (a Takke pacCcToSAHUA OT ckaHepa) U CPaBHUTb C MOLLHOCTbIO nasepa. Hanbonbliee oTHOLWEHNE
MolHocTn K AEL 6yaeT Hanbonee xectkum (NnpefenbHbiM) yC/I0BUEM.

7.8.6 KonunuyecTBO NUHWIA cCKaHMpOBaHWA B anepTtype (n)

B cnyyae HeCKONbKUX NMUHWUI CKAHWPOBAHUS, UCXOAALMNX U3 €AUHUYHOW TOYKU Ha 3/IEMEHTE CKaHWUpPO-
BaHWS, pasfeneHne Mexay NMHUAMN 06bIYHO yBENIMYNBAETCS C YBE/IMYEHWEM PACCTOSIHUA OT 3/IEMeHTa cKa-
HUpoBaHUA. KonnyecTBo NNHUIA CKaHMPOBaHUA B anepType BAMAET Ha KO/IMYEeCTBO UMNY/NbCOB B LEenoyke
UMMYNbCOB 3a MPUMEHNMYI BPEMEHHYH 6a3y. KonmMyecTBO MMMNY/NbCOB B NOCNeA0BaTE/IbHOCTU UMMY/bLCOB
N B 3aBMCMMOCTM OT 4acTOTbl NOBTOPEHUS UMMY/IbCOB, KOMIMYECTBA /INHWIA CKAHWPOBaHWS B anepType u npu-
MEHVWMOW BpeMeHHOI 6a3bl paccunTbiBalOT No hopmyne

N=(PRF) n T,

roe N —  konMyecTBO MMMY/IbCOB B MOCNEA0BATE/IbHOCTY UMMNYLCOB 38 NPUMEHUMYIO BPEMEHHYI0 6a3y nnu
T2 B 3aBMCUMOCTM OT TOTO, 4YTO MEHbLLUE;
PRF — uyacToTa noBTOpeHWS MMMY/bCOB OAHON IMHUN CKAHUPOBAHWUS;
N — KONM4ecTBO NIMHUIA CKAHMPOBAHWUA B anepType;
T — npumeHumas BpemeHHas 6a3a nnu T2 B 3aBUCHMOCTU OT TOTO, YTO MEHbLLE.

YT1o6bl ONpefennTb Heob6XOAMMOE KOMMYEeCTBO SINHWUMA CKAHMPOBAHMUSA, CUMTAKOWMUXCA BXOAAWMUMU B
anepTypy, Heo6xo4MMO paccMOTpeTb MOMHbI pa3Mep anepTypbl. Hanpumep, ecnn Ha KOHKPeTHOM paccTos-
HUW ABE IMHUN CKAHWPOBAHNA pa3HeceHbl Ha 7 MM. pacuyeT ABYX NOJHbIX A/IMTENbHOCTE UMNYNbCOB Ha 3pauy-
Ke 6yfeT gaBaTb C/AULIKOM XeCTKU (OrpaHnunTeNbHbIR) pesynbTar, Tak Kak 3payvyok Kpyrblil. B cnyyae aByx
NIVHUI CKaHWPOBAaHNA, pa3feeHHbIX paccTossHWeM 6 MM Ha anepType 7 MM. cO3jaloTca ABa UMnynbca, Aau-
TeNIbHOCTb KaXA0ro U3 KoTopbix 6yfAeT paBHa Nof0BMHE ANUTENbHOCTW UMNY/bCa OAHOW NUHUK, NAyL e no
LeHTpy anepTypbl. Mpn aTOM MakcumasnbHoe pasjeneHve B 6 MM sBASETCSA YCTOWUYMBOM OCHOBOI ANA pacyeTa
MMMyY/IbCOB, NepecekaLWmnx anepTypy 7 MM. Ecin HyxeH 60/1ee TOYHbI, MeHee XeCTKUil (orpaHnynBatoLLyuii)
pesynbTaT, TO A4/18 onpefenieHnsa NosIHOro/CyMmMapHoro nMnysibca 3a NOBTOPEHNE MOXHO UCNO/b30BaTb MeTOf
«MNOJTHOW ANuTenbHOCTU nmnynbcos» (TOTP) yctaHoBNeHHoro 8.3 nepeuucnexus 0. 3), b) IEC 60825-1:2007.
Mpu Ucnonb3oBaHMM TAKOro MeToja y4nTbIBalT A/INTENIbHOCTb KaX/A0ro oTAe/IbHOIr0 UMMybca U ero 3aBucu-
MOCTb OT TOrO, r4e Ny4oK nepecekaeT anepTypy.

Vi3amepeHus AnNTesIbHOCTU UMMY/IbCOB N YAaCTOTbl NOBTOPEHUA UMMNY/ILCOB PAcCMOTPEHbI B 7.4.3 1 7.6.

B cuctemax ckaHWpoBaHWA, B KOTOPbIX HECKO/IbKO /IMHWUIA CKAHWPOBaHWA MonajatT Ha 3pavyok OT pas-
HbIX MCTOYHWNKOB NOJIS, COOTBETCTBYIOLLME N306PaKEHNs Ha ceTyaTke Haxo4AaTCA B pasHbix MecTax. Ecnu Ta-
KMe UCTOUYHUKM HaxofaTcs Ha paccTosiHum 6onee 100 mpaj, ux paccmaTpuBaloT Kak He3aBUCUMblE U TPaKTyOT
KaK oTAesibHble UCTOYHMKK. Tpu yrnosom pasgeneHun meHee 100 mpapg paccumTbiBaoT AEL gna kaxporo
MCTOYHMKA OTAENbHO, a Takke ANA BCex KOMOMHaLMii HECKOMIbKMX UCTOYHUKOB 418 onpefenieHns Hanbonee
XeCTKoro (orpaHmymsatollero) cayvas. Ecnm HeCkoNbKo MCTOYHUKOB paccMaTpuBaloT Kak OfWMH HecTaHfapT-
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HblIi UICTOYHMK, KONIMYECTBO UMMY/NbCOB [LO/KHO MPUHUMATLCA PaBHbIM KOMMYECTBY CDOPMUPOBAHHbLIX He-
cTaHAapTHbIX guarpamMmm. Hanpumep, ecnu gns MCTOYHMKOB A U B cymmapHoe 3HaveHne napameTpa C6 Takoe
Xe kak C6(/1 . B) n o6a OHM OJHOBPEMEHHO CKaHMPYKTCA MO u3mepuTenbHoit aneptype N pa3 B TeueHue
nepuoga namepeHus. AEL 6yaet OTHOCUTHLCS B CYMMe MOLLHOCTEH A 1 B. yMEHbLIEHHOI Ha KpUTepun nepuo-
andecknx umnynbcos Ans8 N uMnynbcoB, a He N8 2 N umMnynbcoB. VI3mepeHns HeCKONbKUX U HeCTaHAapTHbIX
MCTOYHUKOB paccmoTpeHbl B 8.3 IEC 60825-1:2007.

7.8.7 MakcumasibHO onacHoe MecTOMNOoJIoXeHUe

7.8.7.1 O6wwme NonoxeHmsa

MakcvManbHO OnacHbIM MeCTOMOJ/IOKEHNEM SIBNAETCHA MO3nLUsA pasmelleHns, B KOTOPOi KOMGUHauns
CTArMBaAEMoro yrna, gAnTenbHOCTU UMNyAbca, KoNnyecTBa MMNYNbCOB, akkoMogaLuuy rnasa u HakonaeHHow
3Heprum (UM MOLLHOCTW) BefeT K Hambonee XecTkol (orpaHnumBatrowein) knaccugukaumm. OnpegeneHue
Takoi mMo3nuumn pasmeleHna MOXeT GbiTb C/I0XHbIM NPOLECCOM, TakK Kak rnas npu pasHblx 06CTosATeNbCTBAX
6yfeT uckatb OKYC Ha pasHbiX 06bekTax. K ToMy xe oTAe/lbHble 3/IeMEeHTbl KOHKPETHOTO S1a3epHOro yCTPOoii-
CcTBa MOryT co3fjaBaTb COOTBETCTBYIOLME TOUKM B MOSie CKaHMpoBaHWA. Hanpumep, ecnu cTaunmoOHapHbIi
My4yoK KOHBEPreHTeH U BbIXOAWUT W3 YCTpOiCcTBa, MMes pasMep 60/blie U3MEepUTeNbHOM anepTypbl, MecTo
MaKCUManbHOW OMacHOCTM MOXeT 6bITb HAMHOTO fJasblle, YeM B C/y4yae, Korja paccTosiHue onpefensanoch
Ha OCHOBaHWMW NOJIHOW 3Heprun nyyka, nonagawLero B rna3. 370 MOXeT 0O6bACHATLCA 3aBUCUMOCTbLIO CBS-
3aHHOro nmapameTpa OT U3MEPUTEsSIbHOr0 paccTosHusA (cM. 7.8.8). B cnyyae HECKOMbKUX IMHWUIA CKaHUPOBaHNS
MECTOM MaKCHMasibHO ONacHOCTM MOXeT 6bliTb paccTosHMe HemocpefCTBEHHO nepef Nepexofom K 6ornee
HU3KMM NIMHWAM CKAHWPOBAHWA BHYTPU M3MEPUTENbHOW anepTypbl. AHANOMMYHO, MECTO MakcMmManbHOW onac-
HOCTU MOXeT 6bITb Ha paccTOAHUN, Ha KOTOPOM A/INTENbHOCTb UMMY/NbCa paBHa FPaHUYHOMY 3HAYEHUIO U3
Tabnuy 4, 5. 7 unn pasgena 8 IEC 60825-1:2007 (Hanpumep, 18 MKC B 06/1aCTU TeN0BOW onacHocTu). Mpu
OLeHKe paccTosiHuA 415 onpefesieHns Hanbonee O0NacHOro MecTonoN0XeHUss BCe NepemMeHHble AO/KHbI U3-
MepATbLCA Ha 3TOM PacCcTOAHUN.

[na cneunanus3npoBaHHbIX KOMMIEKCHbIX CUCTEM CKaHWPOBAaHUSA A4S OonpeAeneHuss KPUTUYHON KoM-
6uHaunM HeobxoAMMO paccMmaTpuBaTb U3MEHEHUSA BCeX NnapaMeTpoB cUCTeMbl, BKAoYas okyc rnasa. Ans
NPOCTbIX CUCTEM CKAHUPYHOLLMX NYYKOB NP YCNOBUM MakCUMasibHOW ONacHOCTM HeOBX0A4MMO NPOBEPUTH Kak
MWHUMYM [1Ba BapuaHTa npuBefeHHble HXe. [lonoHUTeNbHana UHpopmaymsa, a Takxke npuMepsbl NpueefeHbl
B pasgene Al npunoxeHuna A.

7.8 7.2 dokyc B 6eckoHe4yHOCTM (OTAbIXxatlowuii/paccnabnenHslii rnas)

Ecnu cTArnBaemblii yron. oscan. paccMatpusalT Ana pacyeTa koadduumneHta Cs > 1. BaAXHO paccMmo-
TpeTb ycnosue, Korga rnas cpokycuposaH B 6eckoHeyHocTu. B aToM cnyyae pacctosHue Z = *>u cTarnsae-
MbIA yron. as, NoYTU paBeH Yry pacxoXAeHusa nydyka /?. 9T0O MOXHO BUAEeTb U3 onpefeneHns CTAarmBaemoro
yrna, os. npegctaBneHHoro B Buge af/Z. MockonbKy paccTtosHue Z [0 NNOCKOCTU U3MEPEHUA CTPEMUTCA K
6€CKOHEYHOCTU, K 6ECKOHEYHOCTN CTPEeMUTCSt 1 pa3mep naTHa d, U3MepeHHbIli B 3TOW nyockocTu. To NpuBo-
OVT KTOMY. 4TO NPU U3MEPUTENbHbLIX PACCTOSHUAX, Korga Tp6onbwe I, cTArMBaeMsblii yron. oscan, He 3aBUCUT
OT paccTOsiHMA 40 BEpLIUHbl cKaHupoBaHusa M, a 3aBucuT Tonbko oT Tj (NnpuBegeHo B Tabnuue 3 IEC 60825-
1:2007) 1 CKOpPOCTU YINOBOrO CKAHWPOBAHUS U BblpaxaeTcs hopmyoii

_ Pmax[(0 ¢ T,w).atn] p* T,
scan l.tax[(4 + AP/M). omjn) p<Tr/

Korga Bpemsi Tp MeHble T{, ypaBHeHne MeHsAeTcsi. I3MepuTenbHoe paccTosiHWe, Npyu KOTOPOM ypaB-
HeHune meHsieTcs, 6ygetr M = APITw. Ecam MnHMManbHoe fOCTynHOE M3MepuTesnibHOe PacCTOsiHWE MeHblue
3TOro 3HayeHus, Takoil cekTop BG/M3M CkaHepa OyAeT MMEeTb CTATMBAEMbIli yron. ascan, KOTOpblli MeHseTcs
TONbKO C paccTtossHuem M. Ecnu yrnoBasi ckopocTb MeHblwe (omjfl - /3)/T, To cTArnBaemMble yrabl. ascan 1 omin,
B 3TOM cekTope 6yAyT paBHbl. Ecn nyyok acturmatmyeckuid, CTArmBaeMblil yron, anscan, MoXeT 6bITb gocTa-
TOYHO 60MbLWNM, 4TO6bLI 06ecneynTb koadchuumeHT CB > 1. HO YacTo Hambosee onacHbIM ycrnoBuem 6yaet
n3meputenbHoe pacctoaHme 100 MM. 3TO MOXHO NPOBEPUTbL NYTEM U3MEHEHUSA N3MEPUTENTbHOT0 PacCTOAHNSA
ONA 06HapYXXeHUA No3uLUMK HanxygLwero cnyyas.

7.8.7.3 ®oKyC B BEpPLINHE CKAHUPOBaHUA

[pyruMm nognexaiwmnm oLeHke ycnosuem sBnseTcsa ycnoBue, korga rnas cokycMpoBaH Ha BepluuHe
CKaHWpOBaHWA, U MECTOMNONOXEHNE U3MEPUTENbHONM anepTypbl HAXOAUTCA AOCTATOYHO Aaneko Tak. YTo CTa-
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rMBaeMble yrabl @, 1 onscan 6yayT MeHblwe omjn. B atom cnyyae koadduumneHt Cs = 1. PacctosiHne Z0 onpe-
fensietca no gopmyne

Zo = tfma/) , 0015,

roe dmax— Ham6onblnii U3 ABYX pasmMepoB Myyka B TOUKE BEPLUMHbI CKAHWPOBaHMS.

7.8.8 3aBucumblii napameTp FayccoBa nyuka, q

BHe 3aBMCMMOCTU OT CYMMapHOro KOSIMYECTBA IHEPTUM B NMyUKe NpU KnaccuguKkaLlum yunTbiBarT TOMbKO
3HEPruto, NPOXoAsLLYy0 Yepes orpaHnynTesibHylo anepTypy Npu 3ajaHHOM W3MepUTEIbHOM PacCTOSHUM.

B 3aBMCMMOCTM OT LUMPWHbI NEPETSXKN U AUBEPTEeHLNUN NyUYKa OH MOXeT OblTh 60/ble U3MepUTebHOM
anepTypbl B HEKOTOPbIX UM BO BCEX NO3ULUSIX BAOMb JOCTYMHON YacTu nyyka. Mpyu HerayccoBbIX Myykax MOLL-
HOCTb, MPOXOASLLYI0 Yepes anepTypy, cieayeT M3MepsiTb HanpsMyto.

Mpu cummeTpuyHoM [ayccoBOM npodpusie mydyka 4acTb BCel aHepruu, NpoxoAsuieii yepes KpyroByto
anepTypy, Haxo4sLWyCcs B LEeHTpe nyyka, 6yAeT BbipaxaTbCs Kak

q:]_.

rae AP — gnameTp nsmMepuTenbHOI anepTypbl;
dap — guameTp nyyka B anepType (onpefeneHHblii B cooTBeTcTBUM ¢ IEC 60825-1:2007, T.e. d63).

7.8.9 Koah(puuMeHT yMHOXEHNA yra CKaHMpoBaHua

YT06bI ONpesennTb NOAXOAALYI0 ANNTENbHOCTb UMMYbCa, He NPOBOAS ee M3MepeHne HemnocpenCcTBeH-
HO B KaX/0i paccmaTtpuBaeMoii Touke, He06X0ANMO 3HaTb Yr/10BYI0 CKOPOCTb Myyka CKaHUPYIOLLLEro ycTpoicTaa.
OG6bIYHO CKAHUPYIOLWMM 3/1EMEHTOM SIB/SIETCA Bpaliatolieeca 3epkano uim Habop 3epkan ¢ NOCTOSIHHOM CKopo-
CTbi0 BpaLLeHNs, HO BaXKHO He MyTaTb CKOPOCTb BpalleHNs 3epkasa C yr/i0BOi CKOPOCTbIO Myyka. B npocTom cny-
Yyae. Korga oCb BpalleHus nepneHgnkynspHa naocKoCTU CKaHNPOBaHNA, yrioBas CKOpoCTb Nyuyka 6yaeT 6oblue
CKOpPOCTMK BpaleHusa 3epkana Ha KoadduumeHT 2. ITOT KOIPMULMEHT cunTaloT KOIPPULNEHTOM YMHOXEHNS
yrna ckaHupoBaHua (SAM), n Ans ogHOro BpaliatoLerocs 3epkana oH Bcerga 6yaet B npegenax ot 0 o 2.

Ha pucyHke 14 nokasaH cnydai, korga koadduumneHt SAM oTauuvaetcs oT 2. MaTemaTnyeckn 3ToT Ko-
appurumneHT. o603Havaemblli kKak KSAM, MOXHO onpegenntb no doopmyne

KSAM=C0S 0,+ COS %

roe 0;v 0, — yrnbl NafieHust U OTPaXeHus, ykasaHHble Ha pucyHke 14.

Npumeyvyanune — Koadhduunedt SAM He o6s3aTeNbHO OCTaeTCs NOCTOAHHBLIM NPW Bpal,eHUMN 3epkana Ha
360 *. Ecnn 3To Tak, TO JaHHOe ypaBHeHWe GyfeT TOYHLIM TONbLKO NPU CAMMETPUPOBAHHOM LeHTpe pa3BepTkn. O gHako
06GbIYHO MONHbIE YTNbl Pa3BepTKN KAKUM-TN60 06pPa3oOM OFPaHNYNBATCA KOHEUYHBIM Pa3MEPOM CKOW EHHOW NOBEPXHOCTH,
n koadpuuneHtT SAM mMeHAeTCA He CuNbHO. Mpu pasBepTkax ¢ 60NbW UM YyTAOM HeOo6X0AMMO oNnpeaennTb U3MEHeEHNE

CKOpPOCTW Nyuka.

Bo MHOTUX cnyyasx, YTo6bl 06eCneynTb pacTp NMHWIA, pasHble rpaHu 3epkanbHoii hurypbl 6yayT Hakno-
HeHbl Mo pasHbIMKM yrnamu. B Takux cnyyasx B pesynbTaTe pasHbiX YI/I0B OTPaXeHWUs Kaxgas nuHus 6yaet
MMETb pa3Hylo CKOPOCTb Myuka. [Ns y3KUX pacTpoB pasHuua 6yneT HEeBOMbLIOW, U ANA BCEX IMHUA MOXHO
MCMO/Ib30BaTb CaMyto HU3KYH0 CKOPOCTb, HO NPU 60J1ee WHPOKNX pacTpax MOXET 0Ka3aTbCsl LeecoobpasHbiM
BbINO/THUTL OTAENbHbIA pacyeT gns Kaxgoh NnHuu.
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MpunoxeHnne A

(cnpaBo4yHOE)

Mpumepsl

A1l Npumep knaccudmnkaumm 60N1bWNX UCTOUYHNKOB

A.1.1 O6wune nonoxeHns

B HacTosuwem npumepe npuBejeH MeToa knaccudukauumm annapaTtypbl C GONbWUM BUAUMBIM WUCTOUYHUKOM
(> 100 mpapg). CuutaeTcs, 4TO pPaBHOMEPHO M3Ny4yaemas 3HEPrUs CTPOr0O NepPneHANKYNsipHa NNOCKOW NOBEPXHOCTU, U
NOCKONbKY My4OoK HE CTPYKTypupoBaH (T.e. UCTOUHMK HEKOTEPEHTHbLIW MNM NONHOCTLIO ANG P Yy3HbIN), peanbHas nnowagb
U3NYyUYeHUs ABNAETCA BUAUMBIM UCTOYHMKOM. VCXOAHBIMYU NnapameTpamu sBnswTca guamMeTp d n gusBepredHuns ® nyuka
1/e KPYroBOTO MCTOYHMKA.

MNyTem aHanusa onpeaenstT NOAHYI AONYCTUMYI0O MOWHOCTL AN knacca 1. AHanM3 NpoBOAAT NPU pasHbI X pac-
CTOAHNAX. W ONPefensioT AONI0 BCell 3HePrun HaxoaAauw eincs B Nnpegenax MakCuManbHOro yrna HakonneHwus 100 mpapg. u
AONI 3TOW 3Hepruu HakanNMBaeMoWl U3IMEePUTENbHOW anepTypoii, a Takke CTArNBaeMblii yron BUAMMOTO UCTOHYHUKA. DTH
napameTpbl 3aTeM MOXHO WCNONb30BaTb ANs onpepgenevns AEL knacca 1. a 3aTeM NONHOW M3nyyaemMoi MOWHOCTN B

YyCNOBUAX HAabGNIO AEHNS BOOPYXEHHBIM W HEBOOPYXEHHbLIM rnasom.

A.1.2 MNpepen npun Ha6nw geHUNN HEBOOPYXEHHBIM rnasom

A.1.2.1 W3nyvyaemas HakonNjeHHasa aHeprua nNpum Habnw AeHNN HEBOOPYXEHHLIM r1asom

Heo6xofumMo onpeaennTb, Kakas ONSA M3NYYEHHOW IHEPIUN UCXOAMT OT YacTW UCTOUYHMKA B Npegenax MakCumanb-
Horo yrna npuema 6 = 100 mpajg Ha paccTositHun I. /106y M3NYYEHHYI 3HEPINI0, KOTOpas HaAaXOAMUTCSH BHE OKPYXHOCTH
100 mpap. npoeyupyemMoilt Ha UCTOYHNK, He TpebyeT paccmoTpeHua. lon 3Hepruun B npegenax yrna npuema 100 mpap
o6o3Hauaw T kak Fc.

PaccmaTpuBaioT ABa eEOMEeTPUYECKNX YCNOBUA:

Ecnu r<10d,anameTp oKpyXHoCTM 100 Mpaj.npoekTupyemMoil Ha ucToYHuk, meHbwe d, n FO = nl4 (0.1 -r)21(rrl4 cP) =
= (0.1 rid}2.

Ecnnrr 10 d. Becb UCTOYHUK HAKaNnNNBaeTCAa B NPOEKTUPYeMOii okpyxHocTu 100 mpapg n fe = 1.

A.1.2.2 CTArnBaemMblii yron McTouyHmuka npn Habnw AE€HNN HEBOOPYXEHHbLIM FNasom

3HaueHne cTArMBaemMoro yrna, o, 3aBUCUT OT 4YaCTW OLLEHWBAEMOTO UCTOYHNUKA U OT PACCTOAHNSA T OT HEro.

Ecnu r< 10 d. To ucTouHMKk nonajgaeT B yron HakonneHus aHeprum u a = 100 mpag u Cs = 100/1.5 = 66.7.

Ecnurr 10 -d, Too =d/rmpagu C6 =667 dfr.

A.1.2.3 HakonneHHas 3HepPrus nNpu HaGNO AEHUN HEBOOPYXEHHBLIM FNasom

Ecnu r< 10 d,nnowajb guarpamMmmbl pacxogsl, erocs nyyka Ha pacCTOAHWUM FOT YacTu ucTouyHuka 0,1r B gnameTtpe
npuMGNN3INTENbHO cOCTaBNAET.

Ar=nl4{®-r+ 0.1 r)2=0.79(® + 0.18 A

[ons aHepruu Takoi AmarpamMmbl, HakonneHHas B anepType 7 MM. COCTaBNAeT:

Fc=38.4 MM2/[0,79(® + 0.1)*A] =49 mmM2/[(® + 0.1)2A].

Ecnurr 10d. nnowagbAmarpamMmbl pacxoAal,erocs Nnyyka Ha pPacCTOAHMUN [ OT NONHOTO UCTOYHMKA NPUBAN3NTEN -
HO cocTaBnaeT:

Ar=rrl4(Or+d)2.

fAons aHeprun Takoh AnarpamMMmbl, HakonneHHas B anepType 7 MM.cocTaBnsaeT:

FC=38.4 mm2/[n?4 (O r+P)2] = 49 mm2/(® r +d)2.

Kputepnii knacca 1

Npu 3agaHHON ANMHE BONHBL M ANNTENbLHOCTM UMNYNbCA, MOXHO paccynTaTb Nnpeaen aHepruu. Hanpumep, npeaen

aHepruu ans knacca 1 us ta6nuye 5 IEC 60825-1:2007 npu ANuHe BOAHL 0T 700 40 1050 HM cocTaBnseT
E = 07C4 CeT2W wmM[Ix.
B eAnHMLAXx MOWHOCTHN BbipaxXxeHne npuobpetaeT BUJ ypaBHeHUn

AEL = E |1 T2 = 0.7-C4 C6 T2ll1 ¥T2 = 0.7 C4 C6/[21IM mMBT. (A.1)

A.1.2.4 NMonHas gonycTumMas MOUWHOCTb NP HAGNIO A€HUN HEBOOPYXEHHBIM FNa3om

Ans onpepeneHns NONHOW JONYCTUMOW M3nyyaemMoh MOWHOCTN HEOGXOAMMO MCNONb30BAThL KOPPEKTHbLI € 3HA-
YeHusn napameTpal2un koad huunenta C6. 4N% oOyueHUBAEMOro paccTosHUA. Takoit aHanus onpejenseT cTArnBaembl it
yron. a. BUAMMOTO UCTOYHNKA HA OLLEHWBAEMOM MU3IMEpUTEeNbHOM paccTosHWUNW npu F>100 MM 1 ABNAETCA KOHCepBa-

TUBHbLIM METOAOM.
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Mcnonb3ys ypasHeHue (A.1), MOXHO ONpPeeNnTb NONHYI AONYCTUMYI0 U3Ny4YaeMyl MOUWHOCTbL Ha N1l 60M paccTo-

AHWUW C y4yeTOM NOTEePbL OT anepTypHOW Anad parmbl U Anacd parMbl NONA 3peHUs:

Pt = AEU(FeFc) = 0.7C4 CeA W 2» ) MBT. (A.2)

A.1.3 AHanu3 npu Ha6NW/AEHUN BOOPYXKEHHBLIM rnasom

A.1.3.1 MeToauka aHanusa

ANs oueHKW YCNoBuA 1 MCNONbL3YIOT METOANKY aHannsa, NPUMEHSAEeMYylo NP HaGNio JeHUN HEBOOPYXEHHLIM FNasom
cocnefylounUMn nonpaskamu:

-nnouajAb HaKONNEHUS 3HEPrun nNnpu aneptype 50 MM A0NXHA GblTb 6GONbWe:

-CTArMBaeMblii yron NCTOYHNKA YBENIMUYEH B CeMb pa3 M3-3a KOS pULUMEHTA YBENNUUEHUSA ONTUKN:

- yron npuema AN HakKOMNNEHWS U3NYy4YaeMOii 3HEPIUN yMeHbwaeTcs 4o 6 = 100/7 mpajg n3-3a Koat puymeHTa yse-
NUYEHNA ONTUKK;

- MUHMUManNbHOe paccTosaHume cocTtaBnaeT 2000 Mmm. kak ykazaHo B Ta6bnuue 11 IEC 60825-1:2007.

A.1.3.2 N3nyyaeman HakonneHHas 3HEPrna Npu HabNO/AEHUN BOOPYXEHHBIM rnasom

PaccmaTpuBaT fBa eOMEeTPUUYECKUX YCNOBUSA:

Ecnn 2000 Mmm <1< 70 d.,qmame'rp OKPYXHOCTM 100/7 Mmpaj. NPOEKTUPYEMOW Ha UCTOYHMK C PACCTOAHNA . MeHbll €

d. n npmﬁnmamTeanaﬂ 4yacTb HakKONMeHHOW 3aHeprunm cocrtasnaerT
Fea = Trl14{0,1rfrpUnMcP) = (0.1 did?.

Ecnunrr 70 d, BeCb WCTOYHWK HakannneaeTCcs B NpoeKkTupyemMoi okpyxHocTn 100/7 mpag u Fea = 1.

A.1.3.3 CTsAArnBaembl it yron nctouyHuka npu Ha6nwageHUN BOOPYXEHHBIM rnasom

Ecnn 2000 mm < r< 70 0. 70 a = 100 mpapa n C6a = 100/1,5 = 66.7.

Ecanrr 70 .10 a =70 dfrpag n Csa= 4670 dfr.

A.1.3.4 HakonneHHasa 3HepPrusa nNnpun HabnNwW/AEHUN BOOPYXKEHHbIM rnasom

Ecnnr< 70d, nnowafbgnarpamMmmMbl PpacXoAsflU €rocs Ny4yka Ha PacCTOAHMU FOT 4acTu UCTOYHUKA 0,11/7 BAnameTpe
npu6nnsnTenbHo coctasnseT

A, =n/4a(®dr+0.17r/7)2=0.79 (& + 0,0143)M

YacTb Takoii anarpammbl, HakonneHHas B anepType 50 MM. cocTaBnaeT:

Fca= 1960 Mm2/10.79- (¢ + 0.0M3)2 ~] = 2500 mm2/((» + 0.0143)2 12].

Ecnnrr 70 d.nnou.la,qb AvarpamMMbl pacxoAslyerocs Nyyka Ha PacCTOAHWMN FOT NONHOTO MCTOYHUKA NPUBNN3NTENb-
HO cocTaBnseT:

A, =nNNod-r+¢2

YacTb TakoWl gnarpamMmbl, HaKONNeHHas B anepType 7 MM. cocTaBnseT:

Fca= 1960 MM2/[rT/4- (® r+ ¢ 2] = 2500 MM2/(®  +d 2.

A.1.3.5 MNonHaa gonycTumMasa MOUWHOCTb NP HabGNO/JEHUN BOOPYXKEHHLIM r1asom

MoONHY MOWHOCTbL Nony4yatwT M3 AEL. ucnonbsys ypaBHeHne (A.2). HO C napameTpamMu nNpu HaGNOAEeHUN BOOpY-

XEeHHbBIM r1a3oM Ha NW6HOM paccTtosHuwu
PTa = AEL/(FeaFca) = 0.7 C4 Cé6al(Fea FcaT 2a’«) MBT. (A.3)

A.1.3.6 JonycTumasa NofHas MOUWHOCTbL OT annapaTypbl

MyTem onpeaeneHns NONHOW M3Ny4yaeMOl MOUWHOCTM HA Pa3HbIX PACCTOAHUAX NPN YCNOBUAX 11N 2 MOXHO ycTaHo-
BUTb MWHUMAaNbHOE 3HAYeHUE Ha N0 GOM PacCTOAHMMU U UCNONb30BATL €70 B KaYecTBe AONYCTUMOTO YPOBHA MOWHOCTHN
ANS AaHHOW annapaTypbl.

VM HTEepecHo oTMEeTUTb, 4TO Npejgen Npu ycnoeuu HabGnNlOAEHMA HEBOOPYXEHHbIM rnasom 6GypeT NOCTOAHHBLIM Npun
Bcex pacctosnuax r <10 O,a npesen npu Ha6n10 JeHNU BOOPYKEHHBIM [N1a30M 6yaeT NOCTOAHHLIM NpPU BCEX PACCTOAHUAX
r<70d.9Tn nocTossHHbIE 3HAYEHUA MOTYT 6bITb, @ MOTYT U He 6biTb OTPAHMYNBAI L UMU KPUTEPUAMMK.

A.1.3.7 PesynbtaT Bbl6OpKU

Ecnwn nonarawT, 4yToO AnameTp UCTOYHMUKA d: 3 CM W 3HayYeHNWe AuBepreHuun coctasnseT 0=o0.05 pag. To gonycTu-
Mas MOUWHOCTbL NO YCNOBWUK 3 Npu HAGNIOAEHUN HEBOOPYXKEHHbLIM rNa3oM Ha Hau6onee OrPAaHUUYNTENLHOM PaCCTOAHUM
r< 30 cm cornacHo ypaBHeHut (A.2) cocTaBnseT 0,61 BT. JonycTumas MOWHOCTL NO YCNoBU 1 Ha Haubonee orpaHu-
YNTENbHOM paccToAHMM < 210 cm cornacHo ypaBHeHuntwo (A.3)coctasnsiet 0,11 BT. Takum o6pasom nonHas nsnyyaemas

MOUWHOCTL, fonycTumas gna knacca 1, 6yaeTt coctaBnsats 0,11 BT.

A.2 TMpumepsb CKaHWpyl U ero nyuyka

A.2.1 MpocToi 3epKaNbHbI i MHOTOYFTONbHUK CO CKOW €HHLI MU NOBEPXHOCTAMMU/( aceTamn

KpacHbIM MYy4YKOM CKaHWUPYIT NO €NHUYHOW NUHUM C TPeMs HAKNOHHBLIMW 3epkanamu, Bpau alWNMNCH CO CKO-
pocTbio 5000 06/MUH. PaceTbl CMelU, eHbl OT Bana gBuratens Ha 20 MM. U cKaHUpyl U as NNOCKOCTb NepneHAUKynapHa

oCYW BpaueHMs MHOTorpaHHuka. My4yoKk NOYTU KONNMMUPOBAHHBINA (ANBEPTreHLNA Nyyka MeHbl e CTATMBAEMOro yrna omn)
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M umeeT annunTuyeckylo @epmy 1.0 Ha 0.5 MM (cCkaHupoBaHue 1l/e W NnonepeyHoe CKkaHWpPOBAHME COOTBETCTBEHHO) Ha
(haceTtax 3epkana. Onpeaennm AEL Hauxyjwero caydyas gnsa knacca 1. uCXo[s M3 CNEeAYylO U UX BAPUAHTOB:

a) hoKycupoBKa Ha 31eMEeHTe CKAaHUPOBAHUA, U3MepeHNe Ha Gnuxaliwem paccToAHUN;

b) paccnaGneHHblii,'oTAbI XAl W Uil rNa3, U3MepeHne Ha 6AMxXaiillemM PaccTOAHUM;

c) pokycupoBka Ha 3leMeHTe CKAHUPOBAaHUA, N3MEepeHWe Ha PACCTOSHUMN, HAa KOTOPOM Koacd huuneHT Cs = 1:

d) hokycupoBka Ha 31eMeHTe CKaHWPOBAaHNSA, N3MEpPEeHUEe Ha PacCTOAHUM, HA KOTOPOM ANUTENbHOCTL UMNYNbCa
pasHa 18 MKcC.

Bo Bcex cnyuyasx Npu NoBTOopsllWMUXCA MMnynbcax Heo6xoanmo onpegenuts AEL ans nepeuncnenuin 1). 2) n 3)
n3 8.3 nepeuncnenna f) ans Ycnoseua 3 n3 tabnuub 11 (MccneposaHne Ycnosuilt 1 m 2 AnA CKaHUPYKO U NX YCTPOMNCTB He
TpebyeTcsa).

Mpu Bpawawuwemcs Konece haceTHbl X 3epKan, BeplWMHA CKAHUPOBAHUSA 06bIYHO HAXOANTCSA Ha NOBEPXHOCTN a-
ceTa. W3mepuTeNnbHble PAaCCTOAHUSA JONXKHb OTCYUTLIBATHCA OT 3TOW TOuku. Bo BpemMs umMnynbca MOXeT MPOUCXOAUTH
HEeKOTOpbI /i 3epKasibHblii CABUF BEPW NHbI, HO OH TONbKO CO3A4aeT HEGONbII Y0 PAa3MbiTOCTbL NATHA, YTO jleNaeT pacyeTHbI i
AEL 6onee KOHCepBaTUBHbLI M.

MocKkoNbKy CkaHMpylol as NOBEPXHOCTb NepPneHANKYNsApHa OCu BpaueHns, kKoa puymneHT SAM paBeH ABYM Ans
BCeX cfiyyaes.

KSAM = 2.0 - W ~ (5000 06/MuH)(2TT/60)(2.0) = 1047.2 paplc.

Tak kak Ha BpalWawlWemMcs 3epkane ecTb TPU UAEHTUUYHbIX paceTa, yacTtoTa nostopeHus umnynscos (PRF) 6yper
pasHa Tpem.

Cnyuait 1) ®oKycupoBKa Ha 3/1€MeHTE CKAHUPOBAHUA, N3MepeHUe Ha 6AuXalWwemM pPaccToOAHMUN

MNockonbky oTo6paxaeTcs BeplW MHA CKAaHMPOBAHWSA, NYy4Yok He cCkaHupyeT ceTuyaTky. MpuUHUMAasA, YTOo paccTosHue
100 MM OT BEepPW UHbI CKAHUPOBAHUSA AOCTUXMUMbBI, 3TO 3HaAUeHNe GyAeT NOAXOAAW UM 3HAUEHMUEM ANS UCNONb3OBAHNA NpKu
n3mepeHuun u akkomopgauun. PacuetT AEL npuBefeH Huxe.

2 = 100 mm M =100 mm dracan = MM dtcan = 1>0 MM
AP =70 mm onscan = 5.0 mpag 05= 10,0 mpag <pAn=0 mpag
9>T=0mpag oscan = 10.0 mpag o =7.5mMpag C6 = 5.0
T2=11.51¢ p=66.9 MmKcC N = 2876 C5=10.137
AEL, = (CB-7-10%*)/(I'p)0'25 BT - AEL,=38.7 MBT

AELjj= KC6-7-107Y (F2)0751/(1/ Tp) BT - AEL =114 mBT

AEL3)= (AEL,}C5B¢t - AEL=5.29 MBT

Cnyuait 2) PaccnabneHHblii/oTabi Xxao Wit rnas, usmepeHue Ha 6nuxaiiwem paccToAHUM
,ﬂl‘lﬂ 3TO0ro cnyvyaa akkoMmojgayunoHHOEe pacCcToAaHue yxoaut B 6ecKkOHe4YHOCTb. Tak kKak nyyok KOnnMMMpOBaHHbIW, TO

/3=0.C00TBETCTBEHHO CTATMBAEMbIVi YyroN NpuM NonepeYyHOM CKAaHMPOBAHWN cCTpeMuTCcs K npegeny 1.5 mpapg v ascan = T,L.

zZ =< M= 100 mm dfiscan = 0.5 MM dm™ = 1.0 mm
AP =7.0 mm anscan = 1-5 MP3/ as=0.0 mpag xan = 70 mpagpg
<pT= 18.9 mpag cr“H = 18.9 mpagpg a = 10.2 mpapg Cs = 6.78
rz2=12.25c Fp=66.9 mkc N = 3062 C5=10.134
AEL)=(CB-7-10'4Y(I'p)°'25 BT - AEL,,=52.5 MBT

AEL2)= [(Ce-7-10*y<f2)°'75y<W-Tp) BT - AEL2,=152 mBT

AEL3)= (AELI1)C 5Bt - AEL?)=7.06 MBT

Cnyvyait 3) ®okycupoBKka Ha 31eMeHTe CKaHWpPOBaAHUA, MU3MepeHUEe Ha PacCTOAHUMW, HA KOTOPOM KOIM M ULUMEHT
C6 =1

Ans onpepeneHns NOAXOAAUEr0 N3MEPUTENLHOTO PACCTOAHNUSA UCNONbL3YIOT HAMGONbW A N3 ABYX Pa3MepoB Nyuka.
B paHHOM cnyuyae pasmep nyyka 1 Mmm ctarusaet yron 1.5 mpag npum 667 MmM. 3T0 3HaYeHMEe UCNONb3YWT ANA napamMeTpos

ZwvwM.3ameTum, 4uTo Nnpn 60nee KOPOTKON ANUTENbLHOCTM MMNYNbCOB, MeHAETCA ypaBHeHue ansa AEL,,.

Z =667 Mm M =667 mm dnscan = 0-5 MM dscn= 1-0mwm
AP =70 mm Or«xT = 1.5 mpag a3 = 1.5mpag ¢5can = 0 mpag
®T =0 mMpag °5can = 1.5 mpag o =15mpap Cs=1,0
rz2=10.0c r =10,0 mkc N = 2500 C5=0.141
AEL> = (C6-2-10-7)/(T ) B~ - AEL,=20.0mBrT

AEL = [(C67-10~Ay(T2)° '5]I(N r )BT - AEL2 =157 mB

AEL3,= (AEL,)C5BT - AEL"|=2.82 mBT

Cnyuyait 4) ®oKkycupoBka Ha d31eMeHTe CKaHUPOBAaHUA, U3MEepEeHWe Ha PacCCTOAHUM, HA KOTOPOM ANUTENbHOCTH
Mumnynsca paBHa 18 Mkc

B 3TOM cnyvyae fns onpejeneHns MU3MEPUTENbHOTO PacCTOAHMUSA UCNONbL3YIOT CKOPOCTL Nyyka. Mpu anepType 7 Mm
yCTaHOBNEHO, 4TO UMNYynbCc 18 MKC nonyyaeTca Ha paccTofsHum 371 mm. Mpu ncnonb3oBaHum nw6oro ypasHeHua ana AEL

anpuBejeHHb X BbllWe CAyYaax NONyyaw T NPpUGNN3UTENbHO TOT Xe npeaen (C OKPYyrneHnem Ha Koad ULMEHTL, cCO3jalo -
wue He6oNblW Y pasHULy).
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Z =371 mm M =371 um dnScan = 05 MM dscan=1-°mMm
AP =7.0 mm 0 pows= 1.5 MPRAR, C5=2.69 mpag = 0«pan
<>T= 0 mpapg oscan = 2.69 mpapg a=2.10 mpag Ce=1.40
72=10.14 ¢ L = 18.0 mkc N = 2535 Cs=0.141
AEL,) = (C6-7-10-4)/(7p)°-25 Br . AEL,.=15.0 MBT
AEL2) = I(C6-7-10 4)/(72)075]/(W.7p) BT . AEL2,2122 mBr
AEL3| = (AEL,j)-C5 BT - AELU,=2.12 mBT

MakcumanbHas MOUWHOCTbL ANA cnyyas 4. gonyctuman gns knacca 1. coctasnaet 2,12 mMmBT. Tak kKak gnsa knaccud u-
Kaynm HeoGXOAMMO UCNONb30BAThL HaWbGonee orpaHnymBao Wil AHL. OTMETUM, UTO 3TU YeTbipe CAyyas MOTyT GblTb He

€ANHCTBEHHbLIMUN, KOTOPble HEOG6XOA4MMO paccMoTpeTb NPU KaAKOM-N1M60 3aJaHHOM NPUMEHEHUN.

A.2.2 PacTp ckaHupoBaHus

®aceTHbI i 3epKkaNbHbI# MHOTOYrONbHUK, Bpawaw uwmnuinca co ckopoctbto 1000 06/MUH. co3aaeT NPOCTPAHCTBEHHbI
pacTp co cnyyaliHblM 06pPa30oM Pa3HECEHHBI MU NTUHUAMMN CKaHUpPOBaHUA. Najaw Wil nasepHbIl Nyyok cocTaBnset 20 "(Oj)
OT HOPMAnM KOCKU BpalWeHUss MHOTOYronbHUKa. Yrnbl oTpaxeHus 8 MmeHstloTca oT 20 ' o 60 'M0 OAHOW NUHUM KaAXAYH
NoNoOBUHY rpaayca. Pasmep nAaTHa Ha ¢ aceTe coctaBnaeT 0.4 um u umeeT popmy kpyra. Haligem Hanb6onee orpaHuym-
Batowuit AEL gns knacca 1. npuHMMan ycnosue, 4To oH cyuwecTByeT, korga napametrp CB = 11 Ta3 chokycuposaH Ha
BeplW WHE CKaHUpOBaHUA.

Tak Kak Takoil ckaHep co3fjaeT pacTp, TO BN/AOTb 40 ONPEeAeN€HHOr0 PacCTOSAHNSA OT BepPW UHb CKAHUPOBAHUA B
3payok 6yAyT BXOAUTb HECKONbKO NUHMUIA. AnepTypy 7 MM Ha paccTossHuu 100 MM MOryT nepecekaTb O BOCbMU NUHMIE
B npejefnax OAHOM0 NOBOPOTA MHOTOYronbHUka. PacCcTofiHME, HUXE KOTOPOTo He TpebyeTcs paccMaTpuBaTb HECKONbKO
NUHWIK, cocTaBnsaeT 688 MM (paccTosHMe, HAa KOTOPOM 6 MM CTArMBaAawT NONOBUHY rpagyca). Tak kak napameTp =1
obecneuynpaeTcs NpU PacCTOAHUN 267 MM.TO HEOGXO/4MMO paccMaTpuBaTb HECKONbLKO NUHNI.

MoCKONbKY BCE NNHMWN TEHEPUPYIOTCH OAHUM U TeM Xe Nyuykom, Kaxpaas n3 Hux 6yaeT coszgaBaTb OAUH, pa3fenieH-
HbIi MO BpeMeHU, uMnynbc. Ans onpefenerHns acd G eKTUBHOTO UMNYNbCa COBMEUW €HHbIX TUHNI Mbl MUCNONb3yeM METOA
«NONHOW ANUTENLHOCTU UMNYynbcoB» (TOTP). Mpu paccTosHUN 267 MM pa3jeNeHne MEX/AY NTMHNAMU pacTpa cocTaBnser
2.33 MM. Mpu TakoM pasfennMTeNbHOM PacCcTOAHUM anepTypy 7 MM 6GyayT nepecekaTb TPU UNUN YeTbipe NUHUN. Ha pucyHke
A.l npepjcTaBNeHbl 4Ba BO3MOXHbIX cAnyyasn. WupuHa s p eKTUBHOTO UMNynbca 7"* ABNAETCA CyMMOW OTAeNbHbIX 3HAUE-
HUW WUPUHBL UMANYNbLCOB N1 NUHNI, Nepecekalo U MX anepTypy, 1 €B MOXHO ONpeAennTb NPNU NOMOUW N yBennyeHns obu e
ANWHB TNHUN CKAHUPOBAHWA BHYTPU anepTypbl Npu nomown hopmMynbl

n
I*-,

- =7 AT - K"

rne 7, — WupuHaA UMNYNbCa OAHOK NUHUK.

Mpu nayyeHun aTUX ABYX CNyyaeB yCTAHOBNEHO, 4To ko3t puuynent KNnpu N =3 6yaer 6onbwe, T.e. KOIP HUUMNEHT
K3 =2.49 (nocpaBHeHunio c kKoat puunentom K4 = 2.03). CnepoBaTeNbHO, WUPUHA 3P h EKTUBHOTO UMNYyNbCa NPU OAHOM
NOBOPOTE MHOTOrpaHHMKa cocTaBnaetT 7~ = 2.497,. OfHako 370 He ABNAeTCcsH 3D P EKTUBHLIM UMNYNbCOM BCell nocnepo-
BAaTeNbHOCTW WUMNYNbCOB. MONHAA ANUTENbLHOCTbL UMNYNbLCOB, KOTOPYID MCNONbL3YIT ANA Knaccudukauum 7ToTp. paBHa
npoussepeHnto Tellva konuuectso umnynscos N.

Nanee cnepyeT onpejennTb napameTp 7,. lns onpejeneHus 3T0ro napamMeTpa Heo6X0AMMO 3HATb CKOPOCTb Myy-
Ka, KoTopas NpefAnoNoOXNTeNbHO 3aBUCUT OT MEeCTONONOXEeHWs anepTypbl B pacTpoBoi Aumarpamme. Tak kak yron otpa-
XeHnAa meHaeTcs, 6yaeT mMeHATbCA koadduuneHt SAM B npepgenax pacTtpa. Npun HauMmeHblWw em yrne oTpaxeHus 20 7
koad dbununeHt KSAM coctaBnaeT 1.88; npn Hanb6onbwem yrne otpaxeHusa 60 * koappuynent KSAM = 1.44. HaumeHbw nit
Ko puymeHT SAM onpegensieT camMy HU3KYK CKOPOCTb M. CNE0BATENbHO, CaAaMYy GONbWYK 7,. W NOITOMY HEOGXOAMN-
MO MCNONb30BaTh NMEHHO 3TO 3HaYeHne. Takne 3HaYeHMA NnapamMeTpPOB NPUBOAAT K NNHEWHONW CKOPOCTM Nyyka Ha anepTy-
pe. paBHOi 40200 mm/c u AnnTenbHOCTN 7, = 174 MKC. MpuK 3TOM 3HAUYEHUMN ANNTENbHOCTL 3D P EKTUBHOTO UMNyAbCa Npun

oaHom nosopoTe TeffcocTaBnsieT 434 mkc. koTopas 6yjeT NOBTOPATHLCA €NHOX/Ab 3a Bpal,eHUe B TeYeHMe BPEMEHHOI

6asbl 72.9TW faHHbIe ABNAKTCA AOCTATOUYHbBIMYU AN pacyeTa AEL:

Z =267 mm M =267 mm Anscan = °-4 WA =0.4 um
AP =7.0 mm am«n =1.5mMpag a.= 15 mpag Pkan =0 " Pas
VV = 0 mpapg a*can= 15 MP3j] a= 1.5 wmpag Cs =1.0
72 =10.0c¢c 71= 1174 mkc Feli= 434 mkc V= 167

7TOTP ~ N Te”~ 72-3 mc

AEL,) = (C6-7-104)/(7,)°-25Bt - AEL,,=6.09 MBT
AEL2) = ((Ce-7-10-4)/(72)0751/(7TOTP)BT - AEL2|=54.4 mMBT
AEL3) = [(Ce-7-10-4Y(TT0Tp)0 25] BT - AEL3|=135 mBT.
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PucyHok A.1 — HecKOnbKO NUHWII pacTpa, Nnepecekal U MX N3MEPUTENbHYI anepTypy

Ha PAcCCTOAHMN OT BEpPW MHbI CKAHUPOBAHUSA, NPU KOTOPOM KO3 uymeHt C6 = 1

A.2.3 [lByHanpaBneHHOe ckaHMpoBaHue

Kone6nioueecs 3epkano CkaHWpPyeT KPAaCHbI i NasepHbI NYy4YyoKk NPU CUHYCOMJANbHOM NepeMel,eHnn ¢ 4yacToToil
unkna 50 My Nnpu NONHOW WKUPUHE YrNOBOro ckaHuposaHus 60 *. Pasmep nydyka y 3epkana coctasnset 0.8 mm n umeet
Kpyrosyt dopmMy. ECAM NPUHATL, 4TO HAaUXyJWMe yCNOBUA CyU ecTBYIOT, KOrga rnas c okycCupoBaH Ha 3epkase ¥ Haxo-
AMTCA Ha paccTOoAHWM, Ha KOTopom napameTp C6 = 1. kakum 6yaeT AEL Ans knacca 1. ecnu NonHLIA yron ckaHnposaHus
AOCTyneH nonb3oBaTenio? Kakum 6ygeT AEL. eCnu NUHUSA CKaHMpoOBaHUA GnokupyeTcs (pu3nyeckn Tak. 4TO AOCTYMHBbI
TONbKO 50 ' 06NacTn ckKaHMpoBaHMA?

YTo6b NPOAONXKWUTL PACCMOTPEHMUE, CNEeAyeT ONpejennuTb TEPMUH «CUHYCOUZanbHOe nepemMelyeHne». CyuecrsyeT
ABa NpuemMnembl X onpefenerHuns:

1) yrnosoe NoNoOXeHWe Nyyka onpeAensieTcs CUHYCONAANbHOW hyHKUMEN;

2)nepemMeluleHne NATHa, CNPOEKTUPOBAHHOIO HA 3KpaH, ONpefenseTcs CAHYCONAanbHON hyHKLMEN.

Mpu oyeHb ManblX yrnax aTu fBa cAyyas OAUHAKOBbLI, HO MPW GONbW NX Yyrnax pa3BepTKN OHW PaA3NUUHBI.

B nepBOM cAyyae ANUTENbHOCTbL UMNYNbCa ONpe/jeNsaeTcs ypaBHEeHUEM

- cos £ ). (A.4)

rpe/— vacToTa;
— NONHbIW Yyron CKAHMPOBAHUS, PA3BEPHYTbI i NYYKOM:
Ba — ,CI'DCTyI'IHbIﬁ yron ckaHuvwposaHua;
M — unsmepsieTcs HenocpeACTBEHHO OT 3epkasia K aneptype AP.
Korga yrnsl ckaHuposaHus 9a v 0Tax He paBHbl, yacToTa UMnynbcos pasHa 2(n3-3a npAamMoii M 06paTHON passepTku

nyuka. Ecnu 0OaycTaHOBNEeH paBHbIM OTax. ypaBHeHUE UMeeT BUA

1 N 2AP \
2nfaos 11" OTnkM|- (A-3)

M Y4yacToTa UMNYNbCOB paBHa YyacToTe LWKNA M3-3a CAUAHUA ABYX UMNYNbCOB B OAWUH NpU 06NyYeHUN TOYKN BO3BpaTa.

Npu BTOPOM BUJE CAHYCONAANbHOTO NEPEMEU€EHUSA ANNTENbLHOCTL UMNYyNbCca ONpejenseT cAejylolu ee ypaBHeHune:

1 f ,[ tan(0a/2) APl/cos(0al/2-AP/2M >1 [ tan{0a/2) L

A-6
TP~ 2rrrres [130(0~/2) " w o w 2) J _COS |_tan(OrTiax/ 2) ' (A-6)
r4e nepeMeHHbl e 6YAYT TakKUM¥W Xe. 3a UCKAlOYEHUEM Toro, 4yTo M sBnsieTcs paccTosHMEM NO HOpPMaANW K aKpaHy, Ha KOTO-
pOM NpPOEeKTUPYyeTCs NMy4yok, NpW M3MepeHUN OT 3epkana. YacToTa MMNynbcoB coctasnaeTt 2/. Korga gocTynHa BCA NUHKUA

CKaHMpOBaHWA, UMNYyNbCHas 4acToTa paBHa (. MW ypaBHeHMe ynpouaetTcs 40 BuAA

_[ AP/COSIBma*/2 -AP/2M)
Te ~ 2nfCOS L1 _ Mtan(0Omax/2)

(A7)

B cny4yaB Takoro npumepa 6yfeT MUCNONb30BATLCA CMHYCOMAANbHOE YI10BOE NepeMel,eHne C NPUMEHEHUEM nep-

BblX ABYX ypaBHEHUI. lns onpefeneHuns ANNTENbHOCTU UMNYNbCOB NPU NONHOCTLIO AOCTYNHONW NUHWU CKAHWPOBAHMUS,
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mcnonb3ywTypaBHeHune n3A.1.3.2. Pasamep aneptypsl AP cocTasnsaetT 7 mm.uyacTtoTta f= 50Ty uyronOtag=60* (1.05 pa,q)
M3meputenbHoe pacctosHme M pasHo 533 MM. uTo obecneunBaeT cTArnBaemMbl i yron 1.5 mpag npu ¢ OKycMpoBKe Ha
nATHe Ha 3epkane. NopacTaBnsasa 3rM 3HayeHWa B ypaBHeHue, nonydyaem Ip = 1,428 mc. Ansa knacca 1 npu napameTpe
CB = 1BpemeHHasn 6a3za N2cocTaBnsaeT 10c. Mpu UMNYynNbCHOW YacToTe, paBHOW 50 nmMmnynscam B cCekyHay, 3a 10 c npoiigert

500 MNynbCcoOB, YTO BejleT K 3HaUYeHNo ko3 puynenta C5= (1/500)1*4 = 0,211. AEL onpepensioT n3 IEC 60825-1:2007:

AEL, = (CA-10 -4)/")025 BT - AEL,)=3.60 MBT
AEL2) = [(Ce-7-10-4)/(r2)°-25]/(/T p>BT - AEL2)=5.51 mBT
AEL3) = (A£L1))-C5Bt - AELT|Z0,761 MBT

BBesfeHne 6NOKNPOBKM Nyuyka NA yMeHbW EHNA JOCTYNHOTO yrna ckaHuposaHus 40 50 « Tpe6yeT nepecyeTa napa-
mMeTpa Fpc noMouwbio ypaBHeHMa M3 A.1.3.1: Tp = 139.8 MKC. lNNTENbHOCTb UMNYyNbCa YMEeHbW aeTCA Ha KO3 P ULUUEHT
10. ayacTtoTa uMnNynbLcos yasansaetca 4o 100 uMnNynbcoB B CeKyHAY, 4To onpeaensaeT koach puynent C5=0.178. Hosble

AEL 6yayTcneaylouuumn:

AEL1|= (Ce-7-10 <l)/(rp)0'26. BT - AELU )=6,44 mBT
AEU, =1(Ce-7-10-4Y(F2)°~51/(27-Tp) BT - AEL2|=28.2 mBT
AEL3, = (AEL1)-C5 Bt - AEL-.p1.14 MBT

CnepoBaTenbHO, BBejeHME 61OKUPOBKA Nyyka NO3BONSET yBEIMYUThL MOUWHOCTbL 1a3epa NPUGAN3NTENLHO HA 50 %.

A.2.4 Knaccug ukauma nasepHblX NPOeKTOpPOB

B npoekTope UCNONb3YlT eAMHNYHOE 3epkano, kKoneGniu eecs B FOPUM3OHTAIbHOM M BEPTUKANbHOM HanpasneHuu.
3epkano ckaHMpyeT NPpU CUHYCOMAANbHOM NepeMel,eHUN B TOPM3OHTANbLHOM HanpaBAeHUNW Npu yacToTe yukna 18000 Iy
C NONHOW WUPUHOIW YyrNnoBOro ckaHmposaHus 50 ". BepTukanb CkaHUpylo T npu ckopocTn 60 lNy. AnarpamMmma ckaHuposaHua
HaunHaeTCs C BEPXHEro yrna, oxBaTbiBaeT YeThipecTa BOCEMbAECAT NMHNUA NPU BbINONHEHMUN ABYHANPaBAEHHOTO CKaHMU-
poBaHUsA BHW3 JO TOYKM O6GpPaTHOrO Xxo0ja MUNM BO3BpaTa nNyya M BO3BpalW aeTcs B BEPXHWI CTapToByl nosnuunw. Takoii
BO3BpAaT 3aHMMaeT NPUGNAN3NTEeNbHO 20 % BpeMEeHU, U B TEYEHUEe 3TOT0 BPEMEHMU fla3epbl HAXOAATCA B BbIKNOUYEHHOM
CoCTOAHWM. Pa3mep nydyka Ha 3epkane coctasnsaet 0.9 MM W UMeeT Kpyrosylo opmy. Myuyok CUNTAIOT KONAUMUPOBAHHBIM.
MOuWHOCThL Nyyka 6yAeT yMeHbW eHa, Tak Kak NY4YoK CKAHMPYeTCsA OT LEeHTPa Kk Kpatw ANA o6ecnevyeHUss OAQHOPOAHOCTH Ap-
KOCTW U rapaHTum Toro, 4yTo AEL cob6niogaeTcsa BO BCeX No3numuax.

O603HayeHunn:

Z — paccTOosHME OT U3MepUTeNbHOI anepTypbl 40 MeCcTONoONOXeHMn hokyca rnasa:

M — pacctosiHne OT U3MepuUTeNbHON anepTypbl 4O BEPW UHbL CKAHMPOBAHUSA:

AP — AvamMeTp M3MepuUTenbHOR anepTypbl, ykasaHHbl i B Ta6nnye 10 IEC 60825-1:2007;

dscan — pAgunameTp nyuyka B HanpaB/ieHUN CKAHMPOBAHMUSA B Touke pokyca rnasa (1/e);

dnscan — aguameTp nyuyka B HanpaB/eHWUN, OPTOroHaNbHOM CKaHMPOBAHWUI, B Touke hokyca rnasa (l/e):

AKSCAN — yacToTa Koneb6aHua ckaHupyl W ero 3epkana B ropusoHTanbHoOM HanpasneHun (fu);

Nscan — 4acToTa KagpoB no BepTukanu. ru;

N — KONWMYECTBO NUHUIA ckKaHWpPOBAaHMA B anepType 3a kKajgp;

[ — npumeHumasn BpemeHHas 6asa (0.25 ¢ 4NA M3NydyeHns naszepa knacca 2 npu gnvHe BonHub A.paBHol oT 400
f0 700 HM):

N — konuuecTBO UMNYynbLCOB B NOCNEAOBAaTENbHOCTN UMNYNbLCOB 3a NPUMEHUMYID BpeMeHHYl0 6asy nnu 2,8 3a-
BUCUMOCTW OT TOoro, 4yto MmeHbwe: unu N = A/SCANnNn'~ 8 [laHHOM nNpumMepe UCNONbL3yWT BpeMeHHYyl 6asy 0,25 c gna
knacca 2;

as — CTaWNOoHapHbIW cTarneaemsblii yron no ocu ckavuposanus (as = dfzZ\;

ascan — CKaHUpY WU ctarnsaembl i yron (o5can = Tax((05 + «py), omjn]);

Fp — ANNTENbHOCTbL CKAHMPOBAHHOIO UMNyNbca B aneptype 7 MM. MeHsAeTCA B 3aBUCUMOCTN OT NO3MLNMN anepTy-

pPbl OTHOCUTE/NIbHO BEPLW MHb CKaHMPYylO LW ero 3epkana u yactoTbl koneb6aHua atoro 3epkana (/HSCAN).

r center — aneprtypa HaxoAuWTCA B LEeHTpe CKaHnpoBaHuAa:
scanned — anepTtypa Haxo[AMUTCH B KOHLE CKaAHUpOBaHMWA:
7| — 3HauyeHune us tabnuub 3 IEC 60825-1:2007, o6ecneuynBalol,ee «TennoBoe BpeMs yAepXxaHusa», COOTBETCTBY-

ouee gnanaszoHy sHaYyeHUidt AnuH BonH A (Hanpumep. 18-10"® ¢ npn 400 HM < A< 1050 HM);

~ =(V V *soan nP" V r.

Vt=Vsox, ®'P* Tp <Ti

Vscan — yron NWHUKM CKaHWpPOBAHWA Ha ceTyaTKe, paBHbI i 2-1an'1{(AP/2) [(1/M) — (1/Z)]};

TT/4 — nonpaBka NP BPeMEeHU CKAHUPOBAHNA B KBajpaTHOI 061aCTW OTHOCUTENbHO KPYroBOi o6nacTu.

FopnsoHTanbHble TeEOMeTpUYECKkMe NapameTpsbl :

kscan- 18000 Iy:

®wax — YrnoBoe OTKNOHEHMUE CKAHWPOBAHHOIO Nyyka B FOPU3OHTANbHOM HaNnpaBieHun;

etra* =50.0";

Ha-bv— akTuBHali yacTb ropu3oHTanbHOW NUHUKM paBHas 90 %;

9ah — poCTynHbIW yron ckaHMpoBaHUA NO ropusoHTanm pasHbli 2 *tan'l(Hactr.tan(Oma(;2)) = 45,5
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BepTukanbHble reomeTpuyeckne napameTpsbl:

d®opmaTHOE COOTHOW eHWe TOpU3oHTanu u sepTukanu (ar)

Horz Active Scan
ar = 16H : 9V = e[ e H

AISCATT 60

0av — AOCTYNHbIW YyroN CKaHMPOBAHMA NO BepTUKANM paBHbIii
2-tan'lfl/ar-tan(0ah 12)]= 26.6 ¢
Yess — pas3peweHne no BepTukanum paBHoO 480 NUHMIA'CTpPOK.

XapakTepucTuka nyuka

AvnameTp CyMMapHOro nyyka KpacHoro, seneHoro nrony6oro coctasnsaet 0.9 mm (1l/e) Ha 3epkane.

TpeboBaHWsa K Nnpepeny AonycTumoro manyyeHmsa/amuccuun (AEL)

AELsif>qt4. — TpeboBaHue Homep 14019 NOBTOPAW W NXCA UMNYNbCOB WA MOAYNNPOBAHHbIX Na3epoB, nogpa3gen 8.3
IEC 60825-1:2007.
dkcnosnymusa'o6nyyeHne Nnpu NW6OM €4NHUYHOM UMNYyNbCE B NOCNEAOBATENbHOCTN UMNYNbCOB HE JONXKHO Npe-
BblwaTb AEL N8 O4MHOYHOTO UMNynbca.
AELsp 1— Tpe6oBaHue HOMEep 2 ANS NOBTOPAWWUXCA UMNYNbCOB UAN MOAYNMPOBaHHbLIX Nasepos, nogpasaen 8.3
IEC 60825-1:2007.
CpeaHAs MOWHOCTb NOCNE[OBATENbHOCTN UMNYNbCOB C ANIUTENbHOCTbI MU3nyyeHna . T.e. AELL, He gonxHa
npeBbIWaTh MOWHOCTKW, COOTBEeTCTBYlOUW el AEL eANHUYHOTO UMNYNbCA ANUTENbBHOCTbIO T.
(OTmMeTumM, 4To B flaHHOM npumepe AELL,- paccuuTbiBalT C UCNONb30BaHMEM BpeMeHHOW 6a3bl knacca 2. paBHOM
0,25 C. 1 BpeMeHN 06/1yyeHNs NpuU NOCNEA0BATENbLHOCTU UMNYNbLCOB B anepType 3a OAUH CKAHUPOBAHHbLI Kaap).
AEL O[an— Tpe6oBaHue HoMep 3 ANSA NOBTOPSAIOIWMUXCA UMNYNbCOB WAN MOAYNUPOBAHHbBIX Na3epoB, nogpasgen
8.3 IEC 60825-1:2007.
AEL onpepenstioT Npu NONHOW ANUTENbHOCTW Bcex umnynbcos (TOTP). koTopas ABNsSieTcs CYMMOW ANnTenbHOCTEW

BCEX UMNYNbCOB B TEYEHUE BPEMEHN U3YyYeHUs nnu T2.B 3aBUCUMOCTU OT TOTO, YTO MEHbWE.

Cnyuait 1) ®okycnpoBKka Ha 3/1leMeHTe CKaHUpOBaHNA, U3MepeHUe Ha Gnuxaiiwem paccTosHunM 10Q Mm

Z= 100 mm M= 100 mMm L«n =09 mm <Wan = 0-9 MM
AP =7.0 mm N= 1087 ~acan = 0 MP3, Tp center = 1 42 W C-Tp scanned = 2 62 MKC
0os =9 mpag <l =0 mpap Ogcan = 9 °nscan = 9 «pag

CB = {01Can + olBCaY(2-allT) =6

OF=MNonosnHa yrna aneptypbl npu 100 mm = tan-1((AP 12)1 M) = 2*

Fp.ct*r =222 n fHSCAN)sirr40¥(0me/2) = 1.42 mKc.

PacueT 7p_si;anned:

2nrres M [ 18w ax/J
7p_s«inned = 2.62 mKcC
PacueTt N:
n =2-tan‘1[(A«2)/MJ/0a /Vfee = 72.4
w =n *vsCANT = 4087
<7 = 3KCNO3WLUWSA NocnejoBaTeNlbHOCTN UMNYNbLCOB B anepType 3a oAWH kaap = rc-1/(2 -/HSCAN) = 0.002 ¢
AE L ~ = (C6-2-10-7y<lp BT = 845 MBT
AEL pTbmebase = [(CB 7 10'4) (0.25)° 75y<lp BT = 1225 MBT
AELU pTbweinaperture = [(C6 7-10'4)-(0.002)°-75]/(IF'p cenler 77/4 n) BT = 494 mBT
AEUp (n,,=(Ce'7 10'4) (18-10'6)|0'75V(AJ**'251-7p ccTllern/4) BT1= 181 mMBT
A E Ll ~ = (C6-2-10-7¥(Ip scawed) BT = 458 MBT "
ABLU p.Tdmebase = Br =664 MmBT

AELU P.t*n,e,napeHble = [<CB 70 -4) (0.002)i75]/<Fp ~ -n /4 -n ) BT = 268 mMBT
AELUDp (jap = (Ce-7-10-4)(18 10-e)(0.75)/(*0.25) ,7p 5cannKjn/4) BT1= 98MBr_

Cnyvait 21 Paccna6neHHubl i/oTAablXxatloWmnini rnas (hokycuposka B 6ECKOHEYHOCTU), U3MEPEHUE HA PACCTOSAHUM HaW-

6onee 61nM3koM kK 100 mm

Z-<° M - 100 mm A= 09 mm MBI~ 0.9 Mm
AP =70 mm N = 1087 n =70wmpap TpA :1.42MKC.Tp =2.62 mke
0s =9 mpag ®r =70 mPag °scan = 70 mpag an5fan = 1.5 mpag
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C6 = (0Scan + 0" nW 2amin) = 23.83

AELsin(j(e = <Ce 2-10 7)/(7p cefller>BT =3357 mMBT

AEL .pTlltBbgae = [(Ce-7-104)(0.25)*75]/(7p cefltef n/4 /V) BT = 4866 mMBT

AEL,pTlimeinaperture = 1(CsB-710 "N 0.002)°'751/(Tp w t t /[4-n)BT=1962 mMBT

AEL5ptram = (C ~-10 "H IS -10 450757 025) ~ cenlerTT/4)BT =720 MBT

AELsin?je = (CB-2-10-7)/(Tp 5canned) BT = 1819 mBT

AEL.p.7 limebase = f(Ce 7 10-1) (0.25)°-7S]/(7_ scanned TT/4 W) BT = 2637 mMBT

AEL prTtimeinaperture = 1{C6-7 1O 4) (0.002>675Y(p « ***« **/» BT = 1063 MBT

AELs plrain = (C6-7-10-4) (18-10 e)<0'75,/(W!025>Tp ~ ~ n/4) BT = 390 mBT.

Cnyuaii 3) ®okycuposka W3 3NemMeHTe CKaHMPOBaAHWA, NU3MEpPeHNEe HAa PACCTOAHWN, HAa koTopom NapameTp Ce = 1

PacyeTHOoe paccTofAHWEe, Ha KOTOPOM kKoad puyneHt C6 = 1 (umeeT MmecTo, Korga =dscanlZ = 1.5 mpaga): 2 =
/1.5 mpapg)=0,9 mm/0,0015 = 600 mMm

Z =600 M =600 mm Lcun = °'9 AM <*ie«n = 0-9M M
AP =7.0 mm N = 181 «l*n = 0 MPa* Vececwer=0236 mkc-Tp_scamed = 0 535 WKC
UL = 1.5 mMpag <Pj=0 mpaa Okan = 1-5 «Pag onscan = 1.5 mpag

~6 = (°scan + arscany (2'°1T1) =~

Pacuet N:

n=2Nan'[(AP12)IMyBT -Vres = 12.1

W = o /VSCAN-7 = 181

< = 3Kcno3uMuus nocnepoBaTeNbHOCTM UMNYyNbCcOB B aneptype = n-1/(27HSCAN) = 0.00034 ¢

AELsmgle = (CB-2-10-7Y(p cen,er) BT =847 mBT
A *-, pT ,imebase = 1(C6-7 tO ~) (0.25)P.75]/(7p TT/4-W) BT = 7377 MBT
AEL .pT time ,naperture = KC6 7 IO -"40O .0 03*Tp ~ n/4-n) Bt =775 mBT

AELsplrajn = (C6-7-107) (18-10 8)*0-75~ /'/0-25*%7p A -T T/4 ) BT = 285 MBT
AEW = <CB-2-10-7)/(Tp 5canned) BT = 374 mBT*
AEL.p.T limebase = I(C6-7-10 *).(0.25)0.751/(7p ~ ~ ©M N)Br= 3254 MBT

AEL pT,meinaperturC= 1(Ce-7-10410.002)°.75y(7p ranne(l-n/4-n) BT = 342 mBT
AEL ptrain = (C6 7 10-4)" 18 10")«> 75»/(/v<0”6).Tp ~ A -n /4 ) BT=126 MBT.

3aknwouyeHne: Hanbonee orpaHnynBaw WM cnyvyaem aensetca cnyvyail 1 npu kotopom AEL= 181 MBT B ueHTpe

ckaHuposBaHua n AEL= 98 MBT Ha kpal ckaHupoBaHua, YTo cooTBeTcTByeT knaccy 2 IEC 60825-1:2007.

A.3 Mpumep KONNTMMUPOBAHHOIO Na3epHOro auoaga

NasepHblil guopj pacnonarawT B G OKYyCe TUH3ANSA TeHepaLun KONNUMUPOBAHHOTO Bl XOAHOTO CUTHana anameTpom d.
KakoBa gonycTumasa MOWHOCTb ANA Knacca 1 nyyka HENPepb BHOTO M3nyyeHnsa B ananasoHe or 4CO go 1400 Hm?

ANns Takoro aManasoHa ANNH BONH pacCMaTpuBaloT OfTpaHMyYeHNs NO TENNOBbLIM KPUTEPUAM ANs Knacca 1 nyyka u3-
NyYeHWA HenNpepbI BHOTO nanydyeHnsa (SW) yctaHoBneHHb M B Tabnnyax 4 n 5 IEC 60825-1:2007 unpefenbHoe 3HaueHue

MowHOCTU. MBT. 6yaeT paccunTtaHa Kak

P = 0.7C4C6 C/72uw .
TakKkak na3epHbIii fUO] ABNAETCA MaNblM (TOYEUYHLIM) UCTOYHMKOM faxe NPU HANUYUM NUH3, pa3mMep BUAUMOTO UC-
ToyHnka 6ygeT MmeHbwe 1.5 mMmpaj. CnefgoBaTeNbHO, 3HaYeHMe KO3t PuUUMEHTA KOPPEKLNUN ANA NPOTAKEHHOTO NCTOYHMKA
6yAaeT MUHUMaNbHbLIM 3HaYeHneM Koadp puumneHta C6 = 1. BpeMeHHY NPOAONXKUTENbHOCTL (BPeMEeHHYW 6a3y)ansa knac-

cudmkaumMm Manoro UCTOUYHMKA ONpeaensiloT NP MUHUMANbHOM 3HauYeHUn 72 = 10C. ¥ NOSTOMY AONYCTUMAA MOUW HOCTh,

MBT. 6yaeT paccuutaHa no hopmyne

P = Q.7CAVCjtT2w = 0.39 C4C7. (A.8)

Ecnu gnnHa BONHBI HaxoAWTCA B AManasoHe oT 400 go 600 HM. cneayeT OUEHUTL (DOTOXUMUYECKNE KpUuTepumn ana

knacca 1. MpepenbHoe 3HaYyeHWe MOWHOCTU. MKBT. paccuynTtbiBatoT ns tabnuy 4 n5I1EC 60825-1:2007 no chopmyne

P = 39 C3. (A.9)

3HauyeHus koadp dpuumeHtos C3, C4 u C7 onpepgensdawT No udnyyaemMoll ANMHE BONMHbI, ykad3aHHOW B Ta6nuuye 10

IEC 60825-1:2007.
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NpepenbHoe 3HAYEHUE MOWHOCTN ANSA Knacca 1 HEOGXOANUMO CPaBHUTL C MOWHOCTLIO, N3MEPEHHON B anepType
7Mm B6AM3N NUH3 1 B anepType 50 MM Ha paccToAaHuMM 2 M. Npu 3ToM, ecnn aAnamMeTp nyyka MeHbwe 50 MM, BCA aHeprua
HakannueaeTcs, U, CNe/0BaTEeNbHO, OHA TakXe ABNASETCA NONHOW MOLWHOCTLIO JONYyCTUMON ANs knacca 1. OTMeTUM, 4TO
€CNV BCA 3HEPTUS TNOXeT akkyMynnpoBaTbCs B anepType 7 MM. NPOBOAUTL N3MEPEHUA CAeTekTOpOM GonbwerognameTpa
Heo6A3aTeNbHO.

Ecnun gnameTp nydyka 6onbwe 7 MM U €CIN MOWHOCTbL, M3MepeHHas B anepType 50 MM Ha paccTofAHUMN 2 M. BbllWe
npefenbHOro 3HayYeHUs, HO MOW HOCTb, N3MepeHHas B anepType 7 MM. MeHbll e YCTAHOB/NIEHHOTO Npejena, annapaTtypy
OTHOCAT K knaccy 1M.

Cnyvyait 1: PaccMOTpUM Nyyok guameTpomM 3 MM OT 1INH3bl NPWU ANTNHE BONHbL 850 HM

Mpun aToih gnuHe BonHbl napameTpbl C4=2u C7 = 1.NpeaenbHoe 3HAaYEHNS MOWHOCTU. MBT. nonyyeHHOoe M3 ypas-

HeHunsa (A.8) 6ypaerT

P = 0.39-21 mMmBT = 0.78 mBT

Tak kKak AAMHa BONHb 60Nbwe 600 HM. D OTOXMMUYECKME KDUTEPUN HE NPUMEHAIT, N NpUMeHeHNne ypasHeHunsa (A.9)
He TpebyeTcs. COOTBETCTBEHHO, NpejenbHoe 3Ha4YyeHne MouwHOCTM paBHo 0.78 MBT. n T.k. anameTp d < 50 MM. 3TO 3Have-
HUe ABNAETCA NONHOW AONYCTUMON MOUHOCThIO.

Cnyvyaii 2: PaccMoTpuUM NyyoKk guameTpomM 3 MM OT IMH3bl NOW ANNHE BONHb 480 HM

MNpu 3Tol ANNHE BONHL KO3t duuneHTol C3 =4, C4=1u C7= 1. NpeagenpHoe 3HayeHne MOWHOCTU. MBT, nony-

YyeHHOe M3 ypaBHeHunsa (A.8) 6yager
P = 0.39-1-1 mBT1 = 0.39 MBT

Tak Kak NMHa BONHb MeHbwe 600 HM. TakXe HeOGXOAMMO OLEHUTbL poTOXMMUYEeCKUe KpuTepuu. N3 ypasHeHunn

(A.9)nonyvyaem
P = 39-C3 MmkBT = 39 4 mkBT = 0.16 mMBT

Tak kak npejenbHOoe 3Ha4YeHWe, nonyyeHHoe 3 ypasHeHus (A.9) 6onee orpaHnynBaw L ee/xecTkoe. 3aHayeHne Jo-
nyctumoi mouwHoctn 6yget 0.16 mBT.

Cnyvaii 3: PaccMOTpuUM Nyyok gfuameTpom 20 MM. NONYyYEeHHbI OT NMH3bLI NpW ANUHE BONHbL 850 HM. Kakum 6yget
Knacc npu BbIXOAHOW MOUWHOCTN HENPEPbLIBHOI N3NyYeHUs 2 MBT?

AonycTumas MowHOCTbL onpegeneHa B cnyyae 1./[ns knacca 1 MOWHOCTbL OoNXxHa 6bITb MmeHee 0.78 MBT B anep-
Type 7 MM B6AM3M NUH3LI W meHee 0,78 MBT B anepType 50 MM Ha paccTtosaHuu 2 M. lns knacca 1M 3To 6yaeT nonHoW
MOWHOCTbIO, JONYCTUMON B anepType 7 MM B6AU3N NUH3bI.

B anepType 50 MM npefleNbHOoe 3HauyeHue ANA knacca 1 6yaeT npesbiWeH. OAHAKO AONS Nyyka 20 MM. akkKymynu-
pyemas B anepType 7 MM, 6yjeT cocTaBnATb Npu6aunsntenbHo (7/20)2 =0.12 unm 3HayeHne MOWHOCTU ByAeT cOCTaBNATb
0.12-2 MBT = 0.24 MBT. 9T0 3Ha4yeHMe MOUW HOCTM B anepType 7 MM MeHbl e npeaena 0,78 MBT, cnefoBaTenbHo, NO Bbl-
XOAHOMY curHany 6yaet Boi6paH knacc 1M.

Cnyvyaih 4: PaccmMOoTpUM NyyYyok guameTpomM 3 MM. NONYYEHHbI# OT TUH3bLI NOU ANUHE BONAHbL 1310 HM.

Mpu aTot AnuHe BonHbl koa puuynentsl C4=5u C7=8. NpepenbHoe 3HaYeHMe MOWHOCTU. MBT. nonyuyeHHoe u3

ypaBHeHus (A.8)6ypeT

P = 0.39-58 MBT = 156 MBT

Tak kak AnuHa BONHbl 60onbwe 600 HM. D OTOXMMUYECKNE KPUTEPUMN HE NPUMEHAIT, U NpUMeHeHNne ypaBHeHunsa (A.9)
He Tpeb6yeTcs. COOTBETCTBEHHO, NpeieNbHOe 3HAYeHNe MOUWHOCTU, paBHO 15.6 MBT, n T.k. auameTp d < 50 MM. 3T0 3Haue-

Hue ABNAETCA NONHOW JONYCTUMOIW MOLU HOCTbHIO.

A.4 Mpumep O4JHOMO/JOBOTO ONTUYECKOTO BOJTOKHA

AvameTp pacxopsiu erocsa nyuyka

Ans pacyetos AEL n MPE. Bknloyas anepTypy, Heo6Xx0ANMO 3HaTb AMamMeTp pacxoasu,erocs nyuyka d63 Ha pac-
CTOAHUW FTOT BUAMMOTO NCTOYHMKA. BONLWMHCTBO M3rOTOBUTENEN UCTOYHUKOB PACXOASAW €TOCA Nyyka yKkasbiBawT AnBep-
reHyuio Ha ocHose uyucnosoit aneptypsl NA. Ynucnosyw aneptypy NA ToueuHoro uctoyHuka onpeaensioT, Kak CUHYC no-
NOoBUHL AuBepreHuun Pnyyka Ha BbIXOJEe, MBMEPEHHOTO B TOYKAX, B KOTOPbLIX NIOTHOCTbL NOTOKA U3Ny4eHUs cocTaBnsieT

5 % OT NMKOBOTO 3HA4YeHUs. To ecThb
NA = sin(tf/2) n G2 = arcstn(WA)

AvameTp Ana FayccoBOro nyuyka, COOTBETCTBY W Ml TOUKkaM, B KOTOPbLI X NOTHOCTbL NOTOKA M3y4yeHNa cocTaBnaeT
5 % OT NUKOBOTO 3HauyeHMA, BknovyaeT 95 % NONHOW MOU HOCTW AWM 3HEpPrun. AmameTp nyyka c/95 Ha pacCTOAHUM T OT

BUANMOTO NCTOYHUKA 3ajaeTcsa (hopmMynoii
d95 = de3 + 2-r -tan($>2) = d63 + 2-r-tan[arcsin(/VA)]

42



FOCT IEC/TR 60825-13—2016

Mockonbky anameTp dM MMeeT NOpPAAOK B HECKONbKO AECATHI X MUKPOH, B 60NbW MHCTBE CAYy4YaeB 6r0 MOXHO He
NpUHUMATL BO BHMMaHMe. NOMUMO 3TOro, Nnpu pacyeTax 6e30NaCHOCTN O06bLIHHO MCNONbL3YIOT AMaMeTp Nyyka B To4kax,
B KOTOPbIX MOWHOCTb UNKN 3Heprua coctaBnsaetT 63 %. a He 95 % NONHOW MOWHOCTN NN 3Heprun. Koad puunent npe-
o6pasoBaHna Ana FTayccoBoro nyyka paseH 1.7 (T. e. dgg/c”3 = 1.7). cnepoBaTeNbHO, AnMamMmeTp nyyka Npubéau3nTenbHO

6ypeT:

d9s5 2-r 2 r-NA

d63 = ly = iytan(arcs.n(AM)] = jJ -

O/HOMO/JOBOE ONTUYECKOE BONOKHO NPe/ACTaBNAET CO60W 0CO6GbLIN CAyUyai ONTUUECKOTO MCTOYHNKA TOYEYUHOTO TUNa.
AvBepreHuntio OAHOMOAOBOMO0 ONTUYECKOTO BONOKHA yCTaHaBAMBalT Ha OCHOBE iMamMeTpa BONOKHA C NoNeBo# Moaoi kvO
M ANUHB BONHLI UCTOYHMKA A. ilnameTp nyyka OAHOMOAOBOMO ONTUYECKOTO BOJIOKHA HA PacCTOAHUW [ NPUGNAN3NTENLHO
paccunTbiBal T no popmyne

272 r-A
rr-w0

AnuHa BonHbl ABbipaxeHa B Tex Xe ejUHULaX, 4TO U AMaMeTp BONOKHA C NONIEBON MOAOI iv0.

ONTOBONOKOHHBI NepeaaTynk, nanyvyawuwmuin gNMHY BonHbl 1300 HM. UCNONbL3YWT ANS Nnepefayun UMG poBbLIX faH-
HbIX CO CKOPOCTbi0 630 MGuUT/c. Wcnonb3yeMmblit KO Nepefayn sABNseTCA C6ANaHCUPOBAHHBIM/CUMMETPUYHBLIM KOAOM ¢
No3aTOMYy CpejHAA M3nyyaemas MOU HOCTb HE 3aBUCUT OT faHHbIX. KOoMNnekT nepefaTynka COCTOMT N3 KOCMUYEK OHOMO-
AOBbLIX ONTOBOMOKOH C AMAMETPOM MOAbLl nNonst 10 MKM.

NMpumevanne — [uamMeTp BONIOKHA C NO/IeBbIMM MOogaMmn wQ3aBUCUT OT TUNA BONTOKHA W A/INHbBI BOJHbI.

a) Onpepaenvm MakKCMManbHYl0 CpeAHIOI0 BblXOAHY MowHOCTL AnA AEL knacca 1M wn knacca 3R.

b) Onpejenum MakCUManbHYK CPeHIOI BbIXOAHYI MOUWHOCTL AN AEL knacca 1M u knacca 3R. ecnu nsnyvyae-
Man ANnWHa BONHbL cocTaBnseT 1550 HMm.

PeweHne (knaccud nkaums):

M3-3a BbICOKOW CKOPOCTM Nepejayn AaHHbI X N C6aNaHCUPOBAHHOTO/CUMMMETPUYHOTO KOAA BbIXOAHOW CUTHAN MOXHO
TpakToBaTh Kak HENMpPepbl BHOE U3/IyYeHUEe NPU YPOBHE MOWHOCTU PaBHOM CpeAHeldl M3nyyaemoih MOUWHOCTH.

a) knaccud mukauma Nnpum gnuHe BOAHB 1300 HM

MakcumanbHas cpeAHaa m3nyyaemas MOWHOCTL ANnA knacca 1M u knacca 3R npu gnnHe BONHb 1300 HM u Bpe-
MeHHOW 6a3e 100 c ocHOBaHa Ha cneAyl W emM pPacCMOTPEHUN:

PacueT ans knacca 1M.

BpemeHHasn 6a3a, ucnonbsyemas Ans cuctemsbl knacca 1.cocTtaBnset 100 c. Jns Manoro uCTouyHuka npu cTarnsae-
MOoM yrne a < omjns Ta6nuue 4 1EC 60825-1:2007 ycTaHOBNEHO. YTOAEL_ANsA MOWHOCTN. BT. AN18 M3Ny4yeHUs B AnanasoHe

ANVUH BONH oT 1050 o 1400 HM NpuW ANUTeNbHOCTN 06NyyeHus B gumanasoHe oT 10 o 3-104 c paccynuTblBal T Kak

PAEL = 3.9-10“ C4 C7.

Mpu 3sHauyeHuun koad huunentos C4 =5 un Cy = 8 3HaueHne MOWHOCTH = 15.6 mBT.

3HayeHMe MOW HOCTM B anepType KOPPEKTUPYIOT Ha napamMeTp CBA3M, P y4ynTeiBalol nit anepTypHble NnoTepu AN
NONy4YeHNAs MaKCMUManNbHOrO0O W3 1y4yaemMoOro ypoBHSA MOUW HOCTM NpPU YyCNOBWUN 3ajaHHOl AEL. MapameTp CBA3M 3aBUCUT OT
AnameTpa nNyyka Ha PacCTOAHWM, HA KOTOPOM HaxoAMTCA anepTypa OoT ucTouyHnka (100 MM. T.k. Ana knacca 1M ycTaHOB-
neHo ycnosue namepenusa 3.4na knacca 3R ncnonbsywT 70 Mm).

ANs OAHOMOAOBOIO BONOKHA, NPeACTAaBNEHHOTO BHACTOAW eM NPpUMeEpPe, AnameTp nyyka, MM. 3aJaeTcs ypaBHEHUEM

27N2TA 2.83-100 mm 1.3-10'3mm

11,7 mm.
™WQ 77-10-10-3 mwm

YacTb NONHONK W3yyaeMOil MOWHOCTN. Pa. KOTOpas NMPOXOAMUT Yepe3 U3MEPUTENbHYIO anepTypy 7 MM Ha paccTos-
Hun 100 MM OT MCTOYHMKA, paccyuTbiBalT no chopmyne

pa“ M' po* 1 « PO = 0,301 «PO.
MakcumMmanbHy n3nyyaemyw MOWHOCTbL. PO MBT. cooTBeTCTBYlO W Yyl knaccy 1M paccuyuTbiBatoT no chopmyne
PO. =" = 51.8 mBT.
MonyyeHHoe 3HaYeHWe MakCMManbHOW nsnyyaemoil MouwHocTn 51,8 MmBT MmeHbwe 500 MBT — npepgena ycTtaHoB-

neHHoro ans knacca 3B, nosaTomMy Bbl6upawT knacc 1M gns koToporo npegen paseH 51.8 mB.
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Pacuetransa knacca 3R.

Ans panuHbl BONHbLI 1300 HM M BpemeHHOW 6asbl 100 ¢ B Ta6nuue 7 IEC 60825-1:2007 yctaHoBneHo, 4to AEL

ANA NONHOW M3nyyaemoi MouwHOCTW, BT, npu Manom UCTOUYHWKE NMpu cTArnBaemMom yrne a < ollKLMOXHO paccuntaTb no
bopmyne

PAEL = 2 10-3-C4-C,.

Mpun 3HayeHun koadp puymeHtos C4=5u C7 =8, 3HayeHne coctaBnser

pael = 2'10'3 58 BT = 80 mMBT-

3HaueHue guametpa de3, MM. Ha paccTOssHMM 70 MM paccuuTeiBaloT no popmyne

27"2rA 2,83-70-1,3 10 ~3
= = 8.20 mMm.
<B3 mvo n-10-10'3

YacTb NONHOW M3Ny4yaeMoli MOWHOCTMU, Pa. KOTopas NPOXOANT Yepes M3MEepUTeNbHYl anepTypy 7 MM Ha paccTos-
HUU 70 MM OT UCTOUYHMWKA paccCyuTbiBalT No hopmyne

pa = ['|op0: po 0.518 + PO.

MakcumanbHaa nsnyyaemas MouHocTb. PQ Tax. MBT, cooTBeTcTBYylo W aa knaccy 3R coctasnsaer

PEC

- 155 mBT.
0, max
MonyyeHHOe 3Ha4YeHME MaKCUManbHOW Manyyaemoih mMowHocTu 155 MBT 6onbwe yem 51,8 MBT. ycTaHOBAEHHOI
Ana

knacca 1M. noaTomy BblGupat T knacc 3R. AnnapaTypy, PaCCMOTPEHHYI0 B HAacTosflW,eM nNpumepe, MOXHO OTHECTU K

KakoMy-nn60 M3 KNACCOB, OCHOBAHHbLIX Ha Npejenax No BbIXOAHOW MOWHOCTU: knaccy 1. knaccy 1M. knaccy 3R, knaccy
3B unwn knaccy 4.

b) knaccud ukauus Npu SAUHE BONHSI
PacuyeT Ans knacca 1M.

1550 Hm

Ecnu nogo6Has cuctema pa6oTaeT U Npu ANWHE BONHL 1550 HM. TO npouejypa BbINONHEHNS pacyeToB GyaeT Ta-

KOW Xe. 3a WCKNKYeHNneMm Toro, 4uTo 6yaeT MCNoNb30BAaHO BbipaxeHne ana AEL n anepTypbl, KOTOPble OTHOCATCA K ANNHE
BOMHbL 1550 HM.

Tak kak paccmaTtpuBaeTcsas Manblii UCTOYHWK Npu cTarmeaemom yrne a < alnn wn

/ = 100 c. To 3 Ta6bauuse 4
IEC 60825-1:2007 nonyyaem 3HaueHue PIp

=10 mBT.

AvameTp nyyka, MM. Ha paccTosHuu 100 mm 6ygeT paccuyuTtaH no gpopmyne

N - - - -
- PR 28310005508 _ 4y gy,
63 rmn

YacTb NONHOW n3nyyaemMoin mMouwHocTu. PJl, koTopass NnpoxoauT 4yepes nameputenbHylo anepTypy 3.5 MM Ha paccTo-
AHMM 100 MM OT UCTOYHMKA PACCUYNTLIBAK T NO hopmyne

p»=T"po= e W ] .pO0 = 0061 -PO.

MakcumanbHas nsnyyaemas MmowHocTb. PO IM3X. MBT, cooTBeTCTBYlo W as knaccy 1M cocTaBnser

PO. wnx = = 165 mMBT.

MonyyeHHoe 3HaYeHUWe MaKCMMaNbHOW M3Ny4yaeMoih MOWHOCTU 165 MBT meHbwe npeagena 500 MBT. ycCTaHOBNEH-
Horo Ans knacca 3B, noaTomMy Bel6upaem knacc 1M gns koToporo npepen paseH 165 mMBT.
PacueTr ana knacca 3R.

ANs ANWHb BONHL 1550 HM M BpeMeHHONW 6a3bl 100 ¢ B Ta6nuue 7 IEC 60825-1:2007 ycTaHoBNeHO, 4To AEL gns

NONHOW M3nyvyaemoil MOUWHOCTU. MBT. AnA Manoro ucToyHnka Npu ctarnBaemMom yrne a < omin paccumTbiBaw T Kak

pael = 5'10'2 Bt = 50 MBT
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3HayeHne gnameTpa *63 Ha paccToAHuM 70 mm cocTaBnsaeT

2~2rn _  2.83-70-1.55-10 3mm
nwO n-10-10'3mm

YacTb NONHONK W3yyaeMOoil MOUWHOCTN. Pa. KOTOpas NMPOXOANT Yepe3 U3MEPUTENbHYIO anepTypy 7 MM Ha paccTos-

HUW 70 MM OT MCTOYHWUKA, paCcCCUYUTbIBAIO T Kak

pa="1"'Po= = PO = 0.401 ¢ pO-
MakcumanbHas usnyuyaemas MOUWHOCTL, PO Tan, MBT, cooTBeTCcTBYyloW as knaccy

0. max = 125 mBT.

MonyyeHHOe 3HaYeHUe MakCuMManbHOW M3nyyaemoihn mMmouwHoctTn 165 MBT 6onbwe yem 125 MBT. ycTaHOBNEHHOW
Ana knacca 1M, noaTomMy knacc 3R ucknwvyawT M3 paccMoTpeHna. AnnapaTypy, pacCMOTpPEeHHY0 B HacToAlWwem npumepe,
MOXHO OTHECTW K KAKOMY-NN60 M3 KNACCOB, OCHOBAHHbLI X HAa NMpejenax No BbIXOAHOW MOUW HOCTU: knaccy 1. knaccy 1M,

knaccy 3B unwu knaccy 4.

A.5 Tpumep pacCMOTPeHNs NepeTAXKKU/CYKeHNs nyuyka

PaccmMoTpum nasep co CNeAylw W MMM xapakTepuctmkamu:

AnunHa BONHLI: 635 HM;

YactoTa noBTopeHusa umnynscoB (PRF): 1ruy:

WupnHa nmnyneca: 500 mc;

DHeprus nanyvyeHmsa: 0.98 mAx/umnynsbc;
AvameTp nyyka Ha BblXoAe: 5 mMMm;
AvBepreHumna'pacxoanmMocrb: 0.35 mpag.

MHorga nyyok 6yaeT ch oKycuposaH Ha He3Ha4YMTENbHOM pPacCTOAHMW OT pe3oHaTopa flasepa nNpexfje 4em BbliATH
Ha HOpManbHyw/CTaHjapruHy ausepreHuunto. CH OKYCUMPOBAHHbLIN NYYoK UAKN (D OKANbHYIO TOYKY Ha3blBAOT «NepeTAXKON
nydyka». Jns KOppekTHOW oueHkn 6e30NaCHOCTN K pacyeTHOMY 6e30NacCHOMY pPaccTOssHUI HEOGX0OAMMO Ao6aBUTL paccTo-
AHWE. HAa KOTOPOM HaXOAMTCSH NepeTsAXKa OT BbIXOAHOTO NnopTa fasepa.

PaccMOTpUM yKkasaHHbI/l Bbllle Na3ep B KayecTBe NpumMepa M3MepeHWs M YNCNEHHOW OLEHKM NepeTaXKM nyuka.
MepBOoHaYanbHO, 40 NPOBeJAeHUN Npouefypbl M3MEepeHU, pekoMeHJyeTCs NPOBECTU BU3YyanbHbIi OCMOTP nyuyka. Peko-
MeH/AyeTCA BBECTNW B COCTaB W3MEPEeHUN He TONbKO Npouesypy OGHaApPyXeHWA NepeTsaXKU Nydyka, HO U onpejeneHne Apy-
WX ero aHoManui, Hanpumep, akKTUBHbLIX 30H WAN TEMHbIX 30H. Ije NYy4Y0K BEPOSATHO «3aXaT» KakMM-NuG60 BHYTPEHHUM
KOMNOHEHTOM. BO BpemMs TakoWl BU3yanbHOW NPOBEPKN MOXHO NPOKOHTPONWPOBATh YMEHbIW EHNE Na3epHOro NATHa Ha
PacCcTOAHUN HECKONbKWX METPOB OT BbIXOAHOFO NopTa nasepa. 3TOT NpPpuU3HaK NokasbiBaeT, YTO Cyu ecTByeT nepeTsaxka
nydyka. B aTom cnyuyae BCS npouejypa U3MEpPeHUN He U3MEeHNTCA, HO noTpeGyeTcs 6o0Nee AeTanbHOe UCCNeaOBaHue AMua-
MeTpa nyvyka, 0COGeHHO B 30HE MepeTsAXKMW nyuyka.

fonycTum, 4UTO BCe ApPYyrMe ykas3aHHble NnapameTpbl fasepa NPpoOBepPeHbl C UCNONb3OBAHUEM MeTOJ0B M3MepeHns,
npuBefeHHb X BHACTOALW €M NYHKTEe AU B APYTUX NpumMepax, NPUBEeAEHHbI X B HacTosAlW eM cTaHgapTe. Mocne BU3yanbHOro
ocMoTpa W NpoBepkM NapamMeTpoB nasepa NPoBepAT NepeTsaxXKy nyuyka. CnepgyeTt onpejennTb 3HaYeHUA ABYX napame-
TpoB. MepBblii NapameTp, 3TO AnamMeTp NepeTAXKN Ny4yka, BTOPO# — MeCTONONOXEHNE NepeTaXKN Nyyka OTHOCUTENbHO
BbIXO/HOTO NOpTa nasepa.

OnpeaeneHne AuameTpa NepeTsXKM Nydyka MoxeT noTpe6oBaTb KPONOTAMBON PaGoThl (€CNN He yaacTcs HaWTn ero
BCEro C HECKONbKUX NONbLITOK), T.K. AN NONYYEHNUS HAUMeHbW ero auameTpa 6yaeT HEO6X0OAMMO NPOBECTU MHOXECTBO N3-
MepeHU AnamMeTpoB Nyyka.

Mcnonb3ys MeToAb pacuyeTa, ykadaHHble B 7.7.3.4. onpejensiemM, 4To AN JaHHOTO fa3epa nepeTsxka nyyka Ha-
XOANTCA Ha PacCTOAHMM 7 M 3a BblXOA4HbBIM NOPTOM nasepa u umeeT anameTp 3.5 Mm.

Mcnonb3ys yka3aHHble Bbille napameTpbl, nonyyaem MPE. paBHoe 1.0 MmBT/cm2, m AEL knacca 1 — 0.39 mMBT. uTO
onpejenseT AaHHbLI Nasep kKak nasepHylo cuctemy knacca 3R. MpuHumMasn, 4To nepeTsaxka nyyka OTCYTCTBYEeT, Ny4yok sAB-

naetca FayccoBbiM M MMeeT Kpyrosyio QOopMy, W NCNONb3YyA ANS pacyeTa ypaBHeHUe

NOHD *2 .

nMPE ~

nonyyaem 3HauyeHne NOHD =43 m. OHAKO, UCNONb3Ys ONpPejeneHHbIl HaMu guameTp nepeTsxku nydka gns d v npouns-
BeAs nepecyeT, NONYYUM HOMUHaANbLHOE OKyNnApHoe onacHoe pacctoaHne NOHD =44 M. a 3aTem,a06aBuB 7 M N5 yyeTa

MEecCTONONOXEeHNA nepeTaxkn nydyka, nonyunm NOHD = 51 m.
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A.6 Mpumep pacCcCMOTpPeHNs A MHOTOBO/NTHOBOTO nasepa

YacTtoTa yagBoeHns Nd: nasep Ha antomMoutTTpueBom rpaHate (MAT nasep), pa6oTawWwmuii npu gnuHax BonH 1064 u
532 HmM C OAHOPOAHBIM NYYKOM ﬂpenHaSHaquHbIW ANA Mcnonb3oBaHMA B COCTaBe CUCTEM bl wOpMVIpOBaHMFI msoﬁpameHmﬂ

B BbICOKMUX CNOsX aTmMocc epbl. CucTemMa umMeeT cneaywouime napameTpsl.

Naszep 1 Nasep 2
AnvHa BONHbLI. fI. HM 1064 532
dHeprnsa Ha umnynsc. O. mAx 75 100
AuBepreHynsa, qmmpa,q 1 1
WunpuHa umnynbca, HC 18 18
YacTtoTa noBTopeHus mmnynbcoB (PRF). Ny 20 20
fvameTp nyuka, d. cm 1.5 1.5

Onpepensaem NOHD ans gpaHHOW nasepHoi cuctembl (6e3 yyeTa 3aTyxaHua B aTmocdepe, T.K. AICNONb3yeTCsH B Bbl-
COKWX cnossix aTmMocdg ephbl).

Tak Kak Mbl UMeeM AeNo C 3HePruaMu Npu ABYX AAMHAX BONH, efiCTBYIO W NMMN HAa OfHY U Ty Xe TkaHb/MaTepuio
O/AHOBpPEMEHHO, HEOBXOAMMO N3YyUYNTb CyMMapHoe Bo3aeNcCTBMNE.

Ecnu H,/MPE, + H"MPE2> 1,

rae. H, — Bo3MoXxHOe BO3JeicTBUE Na3epHOro M3NyUYeHNs;

MPE, — makcumanbHoe gonyctumoe o6ry4yeHue npu kaxaon J1>,

TO MakCMManbHoe AonycTumoe o6nyuyeHne 6yeT NpeBbIW EHO.

BO3MOXHOe BO3J4eWCTBUE NAa3ePHOrNO U3Ny4YeHNN paccynTLiBaloT No popmyne

H- = 40/17132

N3 aTOro ypaBHeHns Haxoaum H, =42 .44 mAx/cm2un H2=56.6 mAX>'cM2. MOXHO HaliTm,4yto MPE, = 1,3-10"* 1x/cm2,
a MPE2=1.3-10 7 x/cm2.B pesynstate HYMPE®" + HIMPE2 HamHoro 6onbwe 1.cnepoBaTtenbHo, npegen 6e30nacHoro
06GNYyYEeHNS NpeBbil eH.

Nyctb HelMl— ad dekTuBHbIA ypoBeHb 06NYyYEHUS, NONYYEHHbIW U3 OCHOBHOTO ypaBHEHUs 06U €ro Na3epHOro gua-
nasoHa. No KOTOPOMY PacCUYMTLIBAT KOIMYECTBO 06NYYeHMUN Ha NOGOM pPacCTOAHUM HaGNIofAeHNs. YpaBHeHne NS pac-

yeta Helle fanbHem none 6yper

1,27e"

e

raer— paccTOsAHWE B HanpaB/eHWM OT nasepa;
A — koadppuumneHT 3aTyxaHus B atmochepe;
S,= MPETnN1IMPE,(MPETnN — HalifeHHoe Hanbonee koHcepBaTusHoe oTaenbHoe MPE. B ganHom cnydae — MPE2).
Mpu A4, = 1064 Hm S, =0.1;
npu 2 =532 UM S2=1.
Tak kak r= NOHD npu He(f = iWPEmjn, ans pacyueta NOHD MOXHO NpUMeHUTb cnefyloljee ypaBHeHune

1278 » » Q.
NOHD =
MPETT T, tff-

NOHD bes3yuyeTa 3aTtyxaHus B atmocthepe NOHD paccunTbiBaloT no ¢gopmyne

NOHD = ~Qi +
*1

CnepoBaTtenbHo. NOHD Ana gaHHOW cucTemMbl cocTaBnsieT NPUGAM3NTENbHO 10 kM.

A.7 Mpumep pacCMOTPeHUN NUHEWHOW Na3epPHON# ONTOBONOKOHHONW MaTPULbl

PaccMoTpMM MYynbTMBOMOKOHHYIO MaTpULy CO CNeAyl W MU napamMeTpamu;

A — paccTosHuMe MexAay yeHTpamMun pasHo 250 MKM;
N — o6uee KOAMYECTBO UCTOUYHUKOB 12;

SO0 — pasMep OAHOTO MCTOYHMKA 50 MKM;

Sv — pa3mep no BepTukanum 50 MkMm — 150 MKM;

A — AnNvHa BONHbL 850 HM. cnejoBaTenbHo, Koat huynentsl C4 =2 u C7 = 1;
NA — uucnosas aneptypa BonokHa 0.2 npu 1l/e gusepreHyunm 2 0.2/1.7 = 0.235 pag;
N — KONWYeCTBO OLEeHMBAaEMblX MCTOYHUKOB;
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Sh — pasmep no ropusoHTanm SQ+ (n— 1)+ =50+ (n — 1)-250;
aw— crtarnsaembl i yron S.Jru oh = S/fr,
a— ctarnsaemblii yron (ay + ah)/2 = {150/100 + [(50 + (n — 1) 250)]/100}/2 mpapg npu n > 1.

KakoBa 6yjeT nonHas uanyyaemas MOWHOCTbL. MBT. gonycTumas B COOTBETCTBUM C NpeAenomM ANs knacca 1?

AEL = 0.7-C4 C6/{l'2)1IM

Heo6x0oAMMO paccMOTpeTb KOHM UTypaumun MaTpulbl BNAOThL 40 pasmMepa 1CM (4T0O COOTBETCTBYET MaKkCUManbHOMY

yrny npuema 100 mpapg npun 100 mm).

Ta6nwuya Al — Konu4yecTBO BapuaHTOB UCTOYHUKOB
n ah mpag ar. mpag 0. Mpag ce AEL. MBT Pn.mB. AEUPN
1 1.5 1.5 1.5 10 1 2 0,785 1P 0.785/P
2 3.0 1.5 2.25 10,2 1.5 2 1,173 2P 0.586/P
3 5.5 1.5 3,50 10,5 2.33 2 1.811 3P 0.604/P
4 8.0 1.5 4.75 10.8 3,17 2 2,440 AP 0.610/P
8 18 1.5 9.75 12.1 6.5 2 4,865 8 P 0.60&'P
12 28 1.5 14.75 13,6 9.8 2 7,148 12 P 0.596/P

Takum o6pas3om, Hanb6onee orpaHuMuynBaw W UM'NpesgenbHbIM CAy4yaeM ABNAETCH KOHP Urypauusas U3 BYX UCTOUHU-
KOB N = 2 C OTHOwWeHuem 0.586/P. B npnBeAeHHbIX Bblle pacyeTax NnpeAnonaranocb, Y4T0 UCTOUYHUKM MMEIOT OANHAKO-
Bbl€ YyPOBHW MOWHOCTM, NO3TOMY NA COFNAacoBaHMA pa3HblX YyPOBHEH MOUWHOCTN TaGNNWUHbIEe AaHHbIe PN MOryT 6blThb
MOAN( MUNPOBAHDI.

Ecnn npeanonoXuTb, YTO BCe WCTOYHUKN M3AyyaloT M3 OAHOW TOUKM, AMamMeTp Nyyka Ha W3IMEPUTENbHOM paccTo-
AHUNW 70 MM anAa knacca 1 6ypaeT 2riVA/1,7 = 2-70 mm 0.2/1.7 = 16,5 mm. Ncnonb3ys cdhopmyny n3 7.8.8. nony4yum 4acTb
9HEepruu, akkymynupyemyi B aneptype 7 mmM. paBHyt 0,165. CnegoBaTenbHO, N0OHas MOWHOCTb, gonycTumasa oT 12-ka-

HanbHOrO BONOKHA GyjeT cCOCTaBNATL

P = 12 BonokoH-0.586 MBT Ha BONOKHO/0.165 = 42.6 MBT

MokazaHo, 4TO oTHOW eHne AEL/P, ymeHblWw aeTca C POCTOM KOJANW4YeCTBa MCTOYHMKOB Bblll e 3HayeHna 5. B peans-
HOCTU npeaen 6yaeT HECKONbKO BbiW e 3TOr0 3HAYEHNA, T. K. HA U3MEPUTENbHOM pPacCCTOAHUM TOPU3OHTANbHLIA pasmep
KOH( Urypauum McToYyHUKoB 6yaeT BAUATL HalckumaTb guameTp nyyka (ANA NPpUBEAEHHOTO Bhile pacyeTa guarpammbl

nyyka Ha U3MEPUTENbHOM PacCCTOAHNYN pasmMep KOH( UTypaLunm UCTOYHNKOB NpeAnonarancs paBHbIM HY).

A.8 Mpumep paccmMoTpeHUs NUHENHON MaTpuLubl Nasepos

PaccMOTpuM MynbTunasepHyw MaTpuuyy co cleayl UMM napameTpamu:

A — paccTosHMe MexAay ueHTpamu paBHoe 2500 MKM:

N — o6ujee KonMyecTBO UCTOUYHMKOB 10;

SO0 — pa3mep OAHOTO MCTOYHMKA 50 MKM:

Sv — pasmep no BepTukanu 50 MKM — 150 MKM:

A — gnuHa BoNHL 850 HM. ciefgoBaTenbHO, KO3 huyuneHtT C4 = 2;

NA— uucnosas anepTypa Bbixoga pasHa 0.2 npu 1l/e guseprerHuyun 2 0,2/1.7 = 0,235 pag;

N — KONMYecTBO OLEHMBAEMblX NCTOYHNKOB;
S, — pasmep no ropusoHtanum Sq + (n — 1)-4 =50 + (n — 1) -2500;
abl — cTtarusaemblii yron SJruoh = S,/r.

0 — cTArnBaemblih yton” + ohy2 = {150/100 + [(50 + (n — 1) -2500)Y100}/2 mpag npn n > 1.

KakoBa 6yjeT nonHas manyyaemas MOUWHOCTbL. MBT. fonycTumas B COOTBETCTBUN C NpeAenom Ans knacca 1M?
AEL = 0,7C4-C6/(72)1'4-

Heo6x04WMO paccMoOTpeTb KOH( UFypaLuuMm MaTpulubl BNAOTL 40 pa3mMepa 1 cM MAN 4 UCTOYHUKOB (4TO COOTBETCTBY-
eT MakcumanbHoOoMy yrny npuema 100 mpag npu 100 mm).
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Ta6nuiuya A.2 — KONMYECTBO BAPUAHTOB UCTOUHMKOB
n oh mpag, ov Mpag, o. M4 B c6 c4 AEL. MBr PN«B, AEL/P,,
1 15 15 15 10 1 2 0.785 1.p 0,79,'51
2 255 15 13.5 13,2 9 2 6.6 2-9 3.3/9
3 50.5 15 26 17.7 17,3 2 11.8 3 -9 3.9/9
4 75.5 1.5 38.5 23,7 25.6 2 16.2 4 A 4,1/9

Takum 06pa3om, Haub6onee orpaHnyYNBal W UM/NPEJenbHbIM CAy4yaemM SBAAETCA KOHP UTypalyUsa UCTOYHNKOB N1 = 1¢C
oTHOWeHnem 0.79/51. B npuBeeHHbI X Bblll e pacyeTax NpeAgnonaranochb, YT0 UCTOYHUKM MMEK T OAUHAKOBbLI € YPOBHU MO -
HOCTN. NO3TOMY ANSA COrNACOBAHWA Pa3HbliX YPOBHEW MOWHOCTN TaGNNUYHbIe AaHHbIe AN MOTYT 6bITb MOANM MUNPOBAHDI .

AvneepreHuyna nyyka Ha M3MEepUTeNbHOM paccToaHunW Ana knacca 1M 100 mm cchopmupyet gnametp 2r/VA/1,7 =
2 100 mm 0.2/1,7 = 23.6 mMm. Ucnonb3ys dopmyny u3s 7.8.8, paccumtaem 4acTb 3HEepPruu, akkymynmpyemytwo B anepTtype

7 MM KOoTopas cocTaBnsaeTt

1 _ B~(<7«/23.8%)] = 0 084

CnepoBaTeNbHO, NOAHAsA MOWHOCTh, AoNycTumasn oT 10-kaHanNbHOW MaTpulub GyjeT cocTaBNATh

P = 10 nasepos-0.75 MBT Ha na3ep/0.084 = 93.5 MBT

B AaHHOM NpuMepe nokasaH MeToj Knaccud ukaymm annapatypbl ¢ 60NbW UM BUAUMBIM UCTOYHUKOM (>100 mMpag).
CunTaeTcs, YTO 3HEPIUs M3Ny4yaeTcs PAaBHOMEPHO W CTPOrO NEPNEHAUKYNSPHO NNOCKOW NMOBEPXHOCTU, U T.K. Ny4OK HE
CTPYKTYpPUpPOBAH (T.e. NCTOYHMUK HEKOTEPEHTHbLI MAM NONHOCTbLIO ANGD PYy3HbLIN), TO peanbHas naouadb U3NYYeHUs ABNAET-

cA BUAUMBIM nctoyHukom. Aivametp d u 1l/e guBepreHuyns nyuyka ® sBNAKWTCA NpejnonaraeMblMu napamerpami.
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MpunoxeHune B

(cnpaBo4yHOE)

MonesHble Nnpeo6pa3oBaHns

B.1 MpocTpaHCTBEeHHbI W yron, M, u nuHeliHbl ii (NnonHbl ) yron (unu guseprenuyns), g

Manoyrnosas annpokcumauuns: - (4flirr)1/2 Q =nl4anr;
TouHasi hopmyna: D = 2711(1 — COS{$/2)).

B.2 luBepreHyusn FayccoBOro nyyka unu gunameTtp

O0kx/M|B2=0-"9 =~ ,7, [O® 0 (0 — AnameTp B TOUYKAX NOSIOBUHHON MIOTHOCTN U3NTyYEHUS;
DAIDVo2=QJ\ =1/1.4;
D050'Olie = 0.83 = 1/1.2;
°10 m =059=11-7-

B.3 Tpapgychl v paguaHsl

YUToGb NepeBecTW rpajychl B pagnaHbl HEOGXOAMMO 3HAYeHNe B rpajycax pasfgenutb Ha 57.3. a 4TOGb NONYUYUTH

3HauyeHWe B MUAAMpagmnaHax Heo6X0AMMO 3HAYEHNE B rpajycax YMHOXMUTb Ha 17,5.

B.4 lnuameTp MHOTOMO/JAO0BOTO/MYNbTUMO/JOBOrO ONTOBONOKHA

NA = sin(tf/2) =2 sin“ (WA) agns 95 % Touek.

AvameTp npun r= 2rMA/1.7 B Touykax (1 — 1l/e)ansa FayccoBblX MY4YKOB.
B.5 lmameTp OAHOMOAOBOTO BONOKHA

AvameTp Ha paccTosHumn r=2-21;2r JI/(TTw0) B Toukax 1l/e ana mMmoaoooneBoro anameTpa(gnameTrpa Npum HECKONb-

KUX Mmogax) wOwu anuubl BonHb J.
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MpunoxeHne ,U,A

(cnpaBo4HOE)

CBefleHNs 0 COOTBETCTBUU CChIMTIOYHBIX MEX/AYHapPO4HbIX CTaHAAaPTOB
MeXrocyflapCTBeHHbIM cTaHAapTam

Ta6nwuya [A.L

O603HauYeHne CCbINOYHOTO O603HauyeHWe M HAaUMeHOBaHNe COOTBETCTBYlOU ero
CTeneHb COOTBETCTBUA
MexX/AyHapojHOro cTaHgapta MeXrocyJapCTBEHHOro cTaHAapTa
IEC 60825-1:2007 0T FOCT IEC 60825-1— 2013 «besonacHoCTb Nna3epHoil annapa-

Typsl. YacTb 1. Knaccudukauuns o6opyaosaHus, Tpe6osaHmus

M PYKOBOACTBO ANs NOoNb3oBaTeneii»
NpuwmeyaHne — BHacToAawedh Tabnuye MCNoNbL30BaHO CAejyloljee ycAO0BHOe 0603HaYeHUe CTeNeHn cooT-

BeTCTBUA cTaHpgaprTa:

-OT — MAEHTUUYHBIA cTaHAapT.
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Buénuorpadus

Powerand energy measunng detectors, instruments and equipment forlaserradiation (JeTekTophl
AN U3MEpPEeHWs MOUWHOCTU M 3Hepruu, npubope M o6opyaosaHne NS Na3epHOro U3nyyeHns)
Photobiological safety of lamps and lamp systems (®oTo6uonornyecxas 6e3onacHoCTb namn u
naMnoBbIX CUCTEM)

O ptics and photonics — Lasers and laser-related equipment— Test methods forlaser beam pow-
er. energy and temporal characteristics (OnTtuka u poToHuka. /lasepbl n o6opyaoBaHue ¢ nasep-
HbIM W3flydeHMemM. MeToabl KOHTPONA MOWHOCTW Na3epHOro Nyuyka, 3HEPrUNW W TENNOBbLI X Xapak-
TEpUCcTUK)

Lasers and laser-related equipment — Testmethods forlaserbeam widths, divergence angles and
beam propagation ratios — Part 3: Intrinsic and geometrical laser beam classification, propagation
and details of test methods (/lasepbl MW o6opyaoOBaHuMe C Na3epHbIM U3nyyeHneMm. MeToAbl KOHTPO-
NS WUPWUHBL Na3epHOro nyuyka, yrnos AUBEpPreHMLUNN U KO3 G ULUMEHTOB pacnpocTpaHeHUs nyuka.
YacTb 3. CyuHOCTHas M feomeTpuyeckas knaccud nkaums nasepHoro nyyka, pacnpocrpaHeHue u
nogpo6Hasa MH opmMayuma o meTojax McnblTaHuin)

Evaluation ofthe apparentsource in laser safety. JournaloflLaser applications2001. 13: p.141-149
(OueHka BUAMMOTO UCTOYHMKA NPU PAaCCMOTPEHUN na3epHoh 6esonacHoCTH)

Hazard analysis technique for multiple wavelength lasers. Health physics, August 1985. 49(2):
221-226 (MeToanka aHanmsa onacHOCTW ANl Na3epoB C MHOXECTBOM A/1IMH BOJIH)
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