®EOEPANBHOE ATEHTCTBO

MO TEXHUYECKOMY PEINYIIMPOBAHMIO 1 METPOITOIUA
HALUWOHANBbHLIN roctpP
CTAHAAPT
@1‘:’ roccunckon  MOIK 62679-3-1—
OEQEPALUM 2017

OWUCMNIEN HA OCHOBE 3JNIEKTPOHHOM BYMATHU

YacTtb 31

OnTuyeckue MeToabl U3MEPEHUN

(IEC 62679-3-1:2014, IDT)

WU3panue ocbuumanbHoe

Mocksa
CrangaptuHchopM
2017


http://www.kruzhevo-len.ru/kruzhevnye-aksessuary.html

rOCT P M3K 62679-3-1—2017

Mpeancnosue

1 NOArOTOBJIEH ABTOHOMHON HEKOMMEPYECKOW opraHu3aumen «Hay4yHo-TEXHUYECKUI LIEHTP CepTu-
dukauum anektpoobopyaosanus» «MC3M» (AHO «HTLC3 «MAC3MM») Ha ocHoBe COBCTBEHHOTO NepeBoaa Ha
PYCCKMIN I3bIK aHIMOA3BIYHOM BEPCUM CTaHAapTa, yKkasaHHOro B NyHKTe 4

2 BHECEH TexHuuyeckuM komuTeToM No ctaHaaptusauun TK 452 «BesonacHocTb ayano-, BUaeo-, anek-
TPOHHOM annaparypsbl, 060pya0BaHUsI UHPOPMALIMOHHBLIX TEXHONOIMIF U TENEKOMMYHUKALIMOHHOIO o6opyao-
BaHUA»

3 YTBEPXXOEH 1 BBEOEH B IENCTBUE lMpukasom denepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHUIO U METPONOruKM OT 9 HosIOpst 2017 1. Ne 1723-ct

4 Hactoswmin ctaHgapt naeHTuyeH mexayHapogHomy crtaHaapty MK 62679-3-1:2014 «[ucnneun Ha
OCHOBE 3NeKTPOHHOM Bymaru. Yactb 3-1. OnTuyeckue metoabl uamepenuiny (IEC 62679-3-1:2014 «Electronic
paper displays — Part 3-1: Optical measurement methodsy, IDT).

an NPpUMEHEeHU HacToAwero craHgapra pekomeHayeTca ncnonb3oBaTb BMECTO CCbINOYHbLIX MEXKAYHA-
POAHbLIX CTaHAAPTOB COOTBETCTBYIOLME UM HALMOHASIbHbIE U MEXTOCYAAPCTBEHHbLIE CTAaHAAPTLI, CBEAEHUA O
KOTOPbLIX NpuBEAEHbI B AONONHMTENBHOM NpunoxeHuu OA

5 BBEJJEH BMNEPBbIE

[Mpasuna npumeHeHus Hacmoswea2o cmaHdapma ycmaHoeneHb! 8 cmambee 26 ®edepanbHo20 3aKoHa
om 29 uwHsa 2015 2. Ne 162-®3 «O cmandapmu3sayuu e Poccutickoli ®edepayuur». NHgpopmayus 06 us-
MEHEHUSX K HacmosauieMmy cmaxdéapmy rny6bsiukyemcs 6 exxe200HOM (Mo cOCMOAHUK0 Ha 1 sHeaps meKyuwezo
eo0a) uHopMayUOHHOM yKasamerne «HayuoHanbHble cmaHlapmbl», a ohuluaribHbIll mekcm u3meHeHul
U 1101pasoK — 8 eXeMeCsYHOM UHGOPMaUUOHHOM yka3amene «HayuoHanbHble cmaHlapmel». B criyqae
nepecmompa (3ameHbl) unu ommeHbl Hacmosuweao cmaHdapma coomeemcemsyiouiee yeedomneHue bydem
onybnuxkosaHo 6 bnuxallieMm 6biflyCKe eXeMeCcsYH020 UHOPMaUUOHHO20 ykasamensa «HayuoHarnbHbie
cmanfapmbly. Coomeemcemeyiowjasa uHgpopmayus, yeedoMaeHUe U meKcmbsl pasmewaromes makxe 6 UH-
gopmayuoHHol cucmeme obuie2o nosb30saHuUs — Ha oguyuanbHoM catime ®edepanbHo20 azeHmemea rno
MEXHUYECKOMY peayiuposaHuio U Memposoauu e cemu ViIHmepHem (wWww.gost.ru)

© CraHgaptuHgopm, 2017

HacrosLwmit cTaHAapT He MOXET ObiTb MOMHOCTbIO UITM YaCTUHYHO BOCMPOU3BEAEH, TUPAKAPOBAH U pac-
MPOCTPaHEH B KAYeCTBE 0hMLIMansHOro usgaHus Ges paspelueHus deaepansHOro areHTCTBa No TEXHUYECKO-
MY PerynmpoBaHu1IO U METPOIOrnK
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BBepeHue k MeXayHapoOAHOMY CTaHAAPTY

1) MexayHapoaHasa anekTporexHuuyeckas komuceus (M3K) asnserca mexxayHapoAHOW opraHusauu-
eil Mo craHaapTusaumm, o6bLEAUHAIOLLENH BCE HALMOHAMbHLIE ANEKTPOTEXHUYECKME KOMUTETbI (HALMOHanb-
Hble komuteTbl MOK). 3agauya MOK — npoasukeHue mexayHapoaHOro COTpyaHUYEeCTBa BO BCEX BOMPOCaXx,
Kacalowmxca craHgaptusaummu B 00nactu aneKTpoTEXHUKU U INEKTPOHMKW. Pesynestatom atoi pabotbl u B
aononHeHue Kk apyroin aesarenbHoctn MOK aBnserca usgaHne mexayHapoaHblX CTaHAAPTOB, TEXHUYECKUX
TpebOoBaHUI, TEXHUYECKUX OTYETOB, MYONUYHO AOCTYNHLIX TEXHUYECKux Tpebosanuii (PAS) n pykoBoaCTB (B
AanbHelwem uMmeHyembix «nybnukauum M3OK»). Nx nogrotoBka nopyveHa TexHudeckum komuteram. Jio6oii
HauMoHanbHbI koMuteT M3K, 3anHTEpecoBaHHbIN B 00bEKTE PaCCMOTPEHUS, C KOTOPbIM UMEET AENO0, MOXET
y4acTBOBaTbL B NpeABapuTensHoin pabore. MexxayHapoaHbie, NpaBUTENLCTBEHHBIE U HENPABUTENLCTBEHHbIE
opraHusauuu, cotpyaHuyaoowme ¢ MIK, Taioke npuHUMaloT yyactue B 3Ton noarotoske. MIK 6nu3ko cotpya-
Huyaet ¢ MexzayHapoaHou opraHu3auuein no craHaaprusauumn (MCO) B COOTBETCTBUU C YCNOBUSIMU, Onpese-
TNIEHHbIMM COTMNALIEeHUeM MEeXay STUMU ABYMS OPraHU3auusMu.

2) B hopmanbHbIX peLueHuax unu cornawieHmax M3K BbipaXeHO NONOXMTENbHOE peLleHue TeXHUYe-
CKMX BONPOCOB, NPAKTUYECKU KOHCEHCYC HA MEX(IYHapOAHOM YPOBHE B COOTBETCTBYIOLUMX 0OMacTsX, TaK Kak
B COCTaBe KaXaoro TeXHMYeCKoro KOMUTETa €CTb NPeACTaBUTENU OT HAUMOHAMNbHBIX KOMUTETOB MOK.

3) My6nukauun M3K npuHUMAalOTCA HaLMOHanbHbIMM KOMuTETaMun MOK B kayecTBe pekomeHAaLUi.
MpunoxeHbl MakCUManbHbIE YCUNUSA AN TOro, YToObl rapaHTUPOBaTb NPaBUAILHOCTbL TEXHUYECKOTO coaep-
xaHus nyonukauun MOK, ogHako M3K He MoxeT oTBevarb 3a NOPAAOK UX UCNOSb30BAHUS UNN 32 HEBEPHOE
TONMKOBAHWE KOHEYHbIM NOJib30Bartenem.

4) B uensix coaencTBusa MeXayHapoAHON rapMoHU3aLmmu, HaumoHanbHble kKomuteTol MOK obssylorcs
npuMeHsTh nybnukaumum MK B X HAUMOHATMBHLIX U perMOHAarNbHbIX NyGRUKaUMSAX C MaKCUManbHON CTENEHbIO
nNpuBnMKeHus K UCXoaHbIM. JTioOble pacxoxaeHusa mexay nobon nybnukaynen M3K n cootsetcTyloLlel Ha-
LUMOHANLHOW N pernoHanbHON nyGnukaynen AomMKHO ObITb YETKO 0603HA4YEHO B NOCNEAHEN.

5) M3K He ycTaHaBnueaer npoueaypbl MapkupoBKM 3HAKOM 0A00peHus u He BepeT Ha ceba OTBETCTBEH-
HOCTb 3a nboe obopyaoBaHNe, O KOTOPOM 3asIBRSAIOT, YTO OHO COOTBETCTBYET nybnukauun MOK.

6) Bce nonb3oBaTeny A0mKHbI ObITb YBEPEHbI, YTO OHM UCMIONB3YIOT NOCNeaHee u3aaHue 3Toi Nyonukaumu.

7) M3K unu ero gupekropa, cnyxaLlime nnm areHTbl, BKIOYas oOTAenbHbIX 3KCNEPTOB U YNEHOB ero Tex-
HWYECKNX KOMUTETOB U HALMOHAamNbHbIX KOMUTETOB M3K, HE HECYT HUKAKOI OTBETCTBEHHOCTU 3a NPUMUHEHHBIE
TenecHble NOBPEXAEHUsA, MaTepuanbHbIn yulep® unu gpyroe nospexaeHue nioborn npupoabl BoobLle, Kak
npsiMoOe Tak W KOCBEHHOE, UNW 3a 3aTpathbl (BKMoYas opuauyeckue cbopbl) U pacxofbl, NpoucTekalome U3
ucnonb3oeaHus nybnukauumn M3K, unu ee pasaenos, unu nbon apyroi nydnmkauun MIK.

8) Cnegyet obpatuth BHUMaHWE HAa HOPMAaTMBHbIE CCbISIKM, YKa3aHHble B HACTOsLLEM cTaHaaprte. Uc-
Nosib30BaHME CCbINOYHbIX MEXIYHAPOAHbIX CTAaHAAPTOB SBMAETCA 00A3aTeNbHLIM AN NPaBUITLHOTO NpUMe-
HEeHWA HaCTOSILLIero cTaHaapTa.

9) Cneayet 06paTuTb BHUMAaHUE Ha TO, YTO UMEETCH BEPOATHOCTb TOrO, YTO HEKOTOPLIE U3 3NEMEHTOB
HaCTOALLEro cTaHaapTa MoryT ObiTb 00bekTaMu naTeHTHbIX Npas. MOK He HeceT OTBETCTBEHHOCTU 3a MAEH-
TudbmKaLmio ntobbIX TaKMX NaTeHTHbIX NPas.

M3K 62679-3-1 noarotoBneH TexHU4eckum KomutetoM 110 MOK «3OnekTpoHHble aucnneriHble
YCTpOWCTBaY.

TekCT HACTOSAILLIEro CTaHAapTa OCHOBAH Ha CneaylownX JOKYMEHTAX:

OKoHuYaTenbHbIA NpoekT MexayHapogHoro ctaHaapTta (FDIS) OT4eT 0 ronocoBaHun
110/558/FDIS 110/561/RVD

MonHyto nHAOPMAaLUIo O rONI0COBaHUM MO 0A0BPEHNIO HACTOSILLIETO CTaHAAPTa MOXHO HalTK B OTYETE O
ronocoBaHuK, yka3aHHOM B NPUBEAEHHON BbiLLe Tabnuue.

Hactoawas ny6nukauus paspaboraHa B coorBeTcTBuMU ¢ Qupektusamm MCO/MOIK, vactb 2.

MepeyeHb BCex yacTen craHaapToB cepun M3K 62679 nog obLimMm HauMeHoBaHueM «ucnneun Ha oc-
HOBE 3NeKTPOHHOI Bymaru» mMoryT ObiTk HalAgeHbl Ha caiiTe MOK.

KOMUTET MPUHAN peLLeHUe, YTO COAEepXaHMe HACTOSILLEro CrtaHgapra OocTaHeTcs 6e3 u3MeHeHuin 4o
KOHEYHOI AaTbl COXpaHeHUs, ykazaHHON Ha canTe MOK ¢ agpecom http://webstore.iec.ch, B AaHHbIX, kacato-
LLIMXCH KOHKPETHOro cTtaHaapra. Ha aro Bpems ctaHgapt Gyaer:

- NOATBEPXAEH 3aHOBO;

- aHHYNNPOBaH;

- 3aMEHEeH NePeCMOTPEHHBIM U3JAHNEM;

- UBMEHEH.



http://www.mosexp.ru# 

FOCT P M3K 62679-3-1—2017

HAUMWOHANBHBIWN CTAHAOAPT POCCUUNCKOMN GEJLEPALUMU

JVUCMNNEN HA OCHOBE 3NIEKTPOHHOW BYMAIU
YacTtb 31

onTuyeckue MeToabl USMEPEHUN

Electronic paper displays. Part 3-1. Optical measurement methods

DNara BBepeHna — 2018—09—01

1 O6nacTb NnpUMeHeHus

HacToswumit ctanaapTt ycTtaHaBnuMBaeT CTaHAAPTHbIE YCNOBUA M3MEPEHWA M METOAbI U3MEPEHWii aAns
ONpeaeneHnsl ONTUYECKMX XapaKTepuUCTUK AUCNNEs Ha OCHOBe anekTpoHHoi 6ymaru (EPDs). Hacroswwui
CTaHaapT pacnpocTtpaHsieTca Ha EPDs ¢ ncnonb3oBaHuem cerMeHTHON, NaCCUBHOW, MO0 akTUBHOW MaTpULibl
C AucnnesMn MOHOXPOMHOTO UMM LBETHOro Tuna. Meroabl namepenun npegHasHaveHsl ana EPDs, pabora-
IOLWKX B pexmme oTpakeHus. EPDs MOryT BknioYaTb BCTPOEHHOE OCBETUTENbHOE yCTponcTeo (ILU), HO npu
NPUMEHEHNMN YCTAHOBIIEHHbIX HACTOALLMM CTaHAAPTOM MeToA0B u3mepeHus ILU AOmMKHO HaX0AUTLCS B Bbl-
KIMIOYEHHOM COCTOSAHMK. HacTosAWMIA CTaHAAPT HE PacnpPOCTPaAHAETCA Ha LBETHLIE CUCTEMBI, UMeloLue Gonee
TPEeX OCHOBHbIX LIBETOB.

2 HopmaTuBHbI€ CCbINIKU

B HacTosiLLeM CTaHgapTe UCNONb30BaHbI HOPMATUBHBIE CChIMKU HA CreayloLmMe cTanaaptol. Ans aatu-
POBaHHbIX CCbISTOK NPUMEHSIIOT TOMbKO YKA3aHHOE U3 aHue CCbINIOYHOrO CTaHaapTa, AN HEAaTUPOBAHHbIX —
nocrneaHee U3gaHue CCbINIOYHOTO CTaHAapTa (BKIIOYAsi BCE M3MEHEHUS K HEMY).

IEC 60050 (all parts), International electrotechnical vocabulary (available at www.electropedia.org) [(Bce
yactu), MexayHapoaHbIi aneKTpoTEXHMYECKNIA CrioBapb (AOCTYNEH Ha canTe www.electropedia.org)]

IEC 62679-1-1, Electronic paper displays — Part 1-1: Terminology (ucnneu Ha OCHOBE 3neKTPOHHOW
Bymaru. Yactb 1-1. TepmMuHOnorus)

IEC 61966-2-1, Multimedia systems and equipment — Colour measurement and management —
Part 2-1: Colour management — Default RGB colour space — sRGB (MynsruMeauiiHbie CMcTemMbl U 060py-
noBaHue. MamepeHue useta u ynpasneHue. Yactb 2-1: YnpaeneHue usetom. LiBeToBoe npoctpaHcTBo RGB,
ucnonb3yemoe no ymonvatumio — sRGB)

CIE 15, Colorimetry (KonopumeTtpus)

CIE 38, Radiometric and photometric characteristics of materials and their measurement (Pagunomerpu-
yeckue U bOTOMETPUHECKUE XapaAKTEPUCTUKN MATEPNANoB U X U3MEPEHNE)

3 TepMmuHbl, onpeaeneHns U CoKpaueHus

3.1 TepMmuHbI M onpeaeneHuA

B HacTosilem craHgapre npUMeHeHbl TepMUHbI U onpeaeneHuns no MK 62679-1-1, MOK 60050, a Tak-
e cneayiolme TEPMUHbI C COOTBETCTBYIOLLUMMMU OnpeaerneHusIMU:

UspaHune opuumansHoe
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3.1.1 KOHTPacTHOCTb B OKpyXarouein cpege (ambient contrast ratio): KoHTpacTHOCTE gucnnes npu
AnpdysHOM oCBeLleHUn nonycdepon n/unu nNpu HanpasneHHOM OCBELLEHMU, NagaloWwem Ha ero noBepx-
HOCTb, KOTOPbIE€ UCNONb3YIOT AN MOAENMPOBaHUSA pearbHbIX YCNOBUI OCBELLEHUS

3.1.2 uBet n3o6paxeHus npu gHeBHOM ocBeleHuu (daylight display colour): LiBeT nso6paxenus npu
Anddy3HoM ocBeLUeHUn nonycdeponn n/unu npu HanpaBnNeHHOM OCBELLEHUU, NaAAloWeM Ha €ro nNoBepx-
HOCTb, NPU YKa3aHHON reOMETPUIECKON KOHUIypaLmm, CNEKTPaxX U YPOBHAX OCBELLEHHOCTU, MOAENUPYIOLLMX
peanbHble YCNOBUA AHEBHOMO OCBELLIEHUS

3.1.3 o6bem uBeTOBOIM raMmbl (colour gamut volume): EAMHCTBEHHOE YMCIO, COOTBETCTBYIOLLIEE Hau-
GonbLieMy BO3MOXXHOMY AMana3oHy LIBETOB OTOOPpaXKeHUs (BKNOYAsA BCE BO3MOXHbLIE COMETAHUS OCHOBHbBIX
ugetoB, 6enoro W un yepHoro K), onuceiBaeMoe kak 06bemM B TPEXMEPHOM LIBETOBOM MPOCTPAHCTBE, HaNpu-
Mep B CTaHAAaPTU30BaHHOM LBETOBOM npocTtpaHcree (CIELAB)

3.1.4 o6bemM uBeTOBOI raMMbl Npu AHeBHOM ocBeuweHum (daylight colour gamut volume): O6bem
LBETOBOI rammbl aucnnes npu aucdysHom ocseLieHun nonycdepoil W/unu npu HanpaBneHHOM OCBELLEHUMN,
nagaioLieM Ha ero NOBEPXHOCTb, NMPU YKa3aHHOW reOMEeTPUYECKON KOH(UrypaLmm, CnekTpax u ypoBHAX OCBe-
LEHHOCTU, MOAENUPYIOLLUX pearbHbie YCNOBUS1 AHEBHOIO OCBELLEHUS.

3.2 CokpaweHun

B HacTosiLem ctaHaapTe UCNOoNb30BaHbl CreayloLue CoKpaLLleHUs:

- CCT — koppenupoBaHHas LiBETOBas TeMneparypa;

- CIE — MexayHapogHasa komuccusl no ocserleHuio (MKO);

- CIELAB — ugetoBoe npocrpaHcTteo MKO 1976 (L*a*b*) (koopauHarbl KONOpUMETPUYECKON LIBETOBOMN
moaenu L*a*b* ans camocBeTAMXCA 00bLEKTOB);

- DUT — ucnbiTyemoe yCTpOWCTBO;

- EPD — anekTpOHHbIW AUCNNnein Ha OCHOBE AMEKTPOHHOW Oymaru;

- ILU — BCTpOEHHOE OCBETUTENLHOE YCTPOMCTBO (HAanpuMep, naHenb ¢ hpoHTaNbHOM HaNpPaBnALWen
1 NOACBETKON C KPOMKM);

- ISO — MexayHapoaHas opranusauus no craHgaprtusauuu (UCO);

- LED — cBetoaumoga;

- LMD — npubop ana nsamepeHus CBeTa;

- RGB — KpacHblii, 3eNneHblii, CUHUNI;

- SDCM — craHgapTHOe OTKNOHEeHWe OT aTriaca LiBETOB;

- SRGB — craHgapTHoe LuBeToBOE NpocTpaHcTBo RGB no MOK 61966-2-1.

4 CtaHpapTHbIe yCnoBUS U3MepeHun

4.1 CtaHgapTHbIe YyCIIOBUA OKPYXaKowWein cpeabl Npyu U3mMepeHusx

OnTUYECKUE U SMNEKTPOONTUYECKME 3MEPEHUS AOMKHLI NPOBOAUTLCA B CTaHAAPTHBIX YCNOBUSIX OKpPY-
XKawLen cpeabl, npu Temneparype (25 £ 3) °C, OTHOCUTENBLHON BNaXHOCTH OT 25 % 80 85 % u paBneHumn
oT 86 no 106 kMa. Mpu npoBeaeHNN U3MEPEHUIT B APYTUX YCNOBUSAX OKPY>KalOLLEN CPEAbI OHU AOMKHbI ObITb
yKasaHbl B NPOTOKOSE UCMbITAHUIA.

4.2 CuctemMa KOopauHaT HanpasneHUsa o63opa

HanpaBneHne o630pa — 310 HanpasneHue, ¢ KOTOPOro HabniogaTtens CMOTPUT B paccMaTpuBaeMylo
TOYKY Ha ucnbiTyemoM yctponcree (DUT). Bo Bpemsa namepeHus ycrponcreo ans usmepeHust ceera (LMD)
UMUTUPYET HabnogaTens nyteM HanpasneHus LMD Ha paccmaTtpuBaemylo TOUKy, Haxoaswyroca Ha DUT, ¢
HanpaeneHus o63opa. HanpasneHue 0630pa onpeaenseTcsa ABYMS Yriamun: Yriom HaKnoHa 6 (OTHOCUTENLHO
NMOBEPXHOCTU, HOPMarnbHOW MO OTHoweHuo kK DUT) u yrnom nosopoTa ¢ (Takke HasblBa€MblM azMMyTanb-
HbIM YITIOM), KaK NMoKaszaHO Ha pucyHke 1. A3uMyTarnbHbIA Yron U3MEpSIoT B HanpasneHun NPOTUB YacoBOW
CTPENKMW, HO ero OTHOCAT K HanpaBMeHMsAM Ha Yacax cregyowmm obpasom: ¢ = 0 °— HanpaBneHne CTPenku
Ha uudepbnare Ha «3» («Hanpaso»), ¢ = 90 °— HanpaBneHue CTpenku Ha uudepbnare Ha «12» («BBEpX»),
0 = 180 ° — HanpaeneHue Ha AeBATb («Haneso») n ¢ = 270 °— HanpasneHue CTPenku Ha umdepbnare Ha
«6» (KBHU3Y).
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PucyHok 1 — MpeacrasneHne HanpasfeHnst 0630pa Uam HanpasfieHNUsi U3MEPEHNUs, ONpeaeNsieMoro Yriom HaknoHa
M YroM NoBopoTa (a3uMyTaslbHbIM YI/IOM) B NOJISAPHON cMCTEME KoopauHaTt

4.3 CTaHfapTHble YC/I0BUSA OCBeLEeHNA

4.3.1 ObwMme 3ameyaHns N NOACHEHNSA OTHOCUTENbHO U3MEPEHUI AUCNIEEeB Ha OCHOBE
3/1EeKTPOHHON Bymarmn

B HacTosillemM cTaHfapTe AWCNIEN Ha OCHOBE 3NeKTPOHHOW 6ymarn (EPD) paccmatpuBatoT Kak oTpa-
XaTenbHble gucnaen. OTpaxaTesbHbI UHOPMALMOHHBIA Aucnnein — 310 gUcneid, KOTopbIA MoaynupyeT
OTPaXKeHHbIN CBET, Tak YTO MHOpMaLus nepefaeTcs NOCpPeAcTBOM OTPaXEHHOro ceeta. OTpaxaresibHble
OVCNen He M3nyyarT CBET, U ANa HabniAeHUs Takoi uHdopmauun TpebyeTcs CBET OKpyXawLiein cpegsl.
Mo3aToMy B TEXHWYECKMX TPEOOBAHNSX MO NMPOBEAEHMI0O U3MEPEHUI OTpaXKaTeNbHbIX ANCMNEEB CneayeT BK/0-
yaTb yKa3aHus ycnoBuii OCBELLEHUSI BO BpeMsi usMmepeHusi. OcBelleHne Npu U3MepPeHUr BKIIOYAEeT OAUH Wn
60/1ee UCTOYHMKOB CBeTa, /18 KaXAOoro U3 KOTOPbIX JO/MKHO ObITb YCTAHOB/IEHO CMNEKTPasibHOe pacnpege-
NleHne ¥ reomMeTpus OCBELLEHHOCTM. Takum 06pa3om, 4Tobbl 06ecneyntb NOBTOPSAEMOCTb Pe3y/nbTaTos, W3-
MepeHue pabounx xapakTepucTuK AUCNNes LO/HKHO NPOBOAMTBLCA MPU yKa3aHHbIX W YeTKO onpefesieHHbIX
YC/OBUSIX OCBELLEHHOCTU U perncrpaluun.

[na obecneyeHns AONOMHUTENIbHOTO OCBELLLEHWA C LiefIbl0 KOMMNeHcauun HegoctaTtka OCBeLLEeHHOCTU B
oKpyxatoLein cpege B EPD BCTpoeHbl MHTErpasibHble OCcBeTUTE bHbIE ycTpolicTea (ILU). MeToabl n3mepeHus,
npuBeLEeHHblE B HACTOALLEM CTaHAapTe, BbINOHAKTCA NPU OTKAOYEHHbIX ILU.

B 4.3 onucaH BbIGOP CTaHAAPTHbIX YCI0BUI OCBELLEHNS NpU U3MepeHnn paboumx xapaktepmuctuk EPD.
JlononHnTenbHO K CTaHAAPTHOW reoMeTpUYeckoil KoHdurypaummn (reomeTpum) MoxHo n3mepsaTs EPD npu gpy-
Ol OCBELLLEHHOCTM 1 APYroi reOMeTpMYEcKoi KOHQIUIypaLumn permcTpauun.

MoxeT noTpeboBaTbCs HEKOTOPOE BPEMSA Ha pa3orpeB. VICTOUYHWK CBETa B XO4e BCEro U3mepeHus Aof-
XEH COXpaHATb CTabuNbHOCTL B npegenax + 5 %.

4.3.2 YCnoBua TEMHOW KOMHaTbI

Cuutaetcs, yto EPD Heo6x0auMo n3MepsTb B YCNOBUAX YNpaBasemMoro ocselieHns. Heob6xoammo mu-
HUMU3MPOBaTb HexenaTenbHoe (POHOBOE OCBeLLeHVe, 06bIYHO 3a CYeT OCBELLEeHWUs AWCNIes B TEMHOWN KOM-
Hate. Bknaf cnekTpasibHON NAOTHOCTM 3HEPreTUYecKol APKOCTM B TEMHOW KOMHaTe OT (DOHOBOrO OCBeLLeHNs,
T.e. U3MEPEHHON CnekTpanbHON MNOTHOCTU APKOCTM, OTpakeHHoW oT DUT, gomkeH 6biTb He 6onee 1/100
CnekTpasbHON NJOTHOCTY 3HEPreTUYEcKon SPKOCTU OT YCTPOCTBA B PeXvMe YepHOro Mpu BKIOYEHHOM MC-
TOYHMKE OCBeLleHuA. B cnyyae HEBLINOSIHEHUS 3TOTO YC/I0BUSA, HEOOXOAMMO NPOU3BECTY BblUMTaHUE «hOHa»,
1 3TO criefyeT ykasaTb B MPOTOKO/E WCNbITaHWii. MoMYMO 3TOro, ecnv YyBCTBUTENIbHOCTb YCTPOWCTBA M3Me-
peHust ceeTa (LMD) HepocTaTtouHa A5 M3MEPEHUS MpU TaKMX HU3KMX YPOBHSX, TO B NMPOTOKO/E WCMNbITaHWIA
Heo6X0AMMO yKkasaTb HWXHWIA npegen LMD.

Ecnn He yka3aHO WHOe, TO YCNOBMAMW CTaHAAPTHOIO (POHOBOrO OCBELLEHUS AOJ/IXKHbI OblTb YC/0BUA
TEeMHOl KOMHaTbl.

4.3.3 CTaHAapTHble CNeKTPbl OKPYXalLero ocBeLLeHuns

[na npoBefeHVs ONTUYECKUX W 31EKTPOONTUYECKMX U3MEPEHUI oTpaaTeslbHbIX AUCMIeeB Mpu OKpy-
XaloLeM OCBeLLeHNN yCTaHOB/EHbI CreytoLine YCoBUSA OCBeLLeHHOCTU. OKpyxXatolliee oCcBeLLeHne AO0/MKHO
UMUTUPOBATb YC/IOBMA OCBELLEHNS B NOMELLEHUN WM CHapyxu. NS umuTaumy OKpyXalowero ocBeLleHus
BHYTPV MOMELLEHUSI UM OCBELLEeHUS BHE NOMELLEHUS B YC/OBUAX AHEBHOrO cBeTa Npu SICHOM Hebe 06bly-
HO MCMNO/Mb3YyT KOMOMHaUMIO ABYX reomeTpuii ocseuieHus [1,2]. Ona mogenupoBaHus (hOHOBOro OCBeLle-
HWSi B KOMHAaTe C HamnpaB/EHHbIM WCTOYHWMKOM CBeTa, Hamnpumep, CO CBETWIbHUKOM B 3aKpbITOW KOMHaTe,
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unu ¢ nonycepu4eckuM BEepXHUM OCBELLEHUEM, NaJaloLWMM Ha AMCNNEN NPKU 3aKPbITOM COSHLE, UCNOMb3YIOT
oaHopoaHoe nonycdepuyeckoe Auddy3Hoe oceeLleHne. HanpasneHHbI MCTOYHUK CBETa B TEMHOW KOMHaTe
Oyaet umnTupoBaTh 3hdEKT HaNPaBrEHHOIO OCBELLEHNUS AUCNIIES OT UCTOYHMKA B KOMHATE UMK OT NPSMOro
COMHEYHOTO OCBELLEHUS.

[ns mogenupoBaHusa ycnoBui 063opa gucnnes B NOMELLUEHUM U BHE NOMeLLeHUs1 He0BX0AUMO UCNONb-
30BaTb CneayLme ycrioBusl OCBELLEHUS:

a) yCrnoBus OCBELLEHUS B MOMELLIEHUU:

1) oaHopoaHoe AndpdysHoe ocseLleHne nonycdeporn — UCMOoNb3YT UCTOMHUK CBETAa, XOPOLLO CO-
oTeeTcTBytomii CIE ctangapTHOMy UCTOYHUKY cBeTa Tuna A, CIE ctaHgapTHOMY MCTOMHUKY cBeTa Tuna D65
UNu CTaHaapTHOMY MCTOYHMKY cBeTa Tuna D50, ykasaHHbiM B MKO 15. Mpu cnekTparnbHbIX M3MEPEHUaX 40r-
XEH ObITb MCMOMNb30BaAH LUMPOKOMOSOCHbIM UCTOYHUK CBETA C rMagkuM CNeKTPOM (TakOW Kak Npu annpoKcu-
mMauumn CIE craHgapTHOro UcrovHuka csera tuna A). MismepeHune KoadpduumeHTa CnekTpanbHOro OTpaxKeHus
npu UCMONb30BAHMK LLUMPOKOTO MCTOYHMKA CBETA (HanpuMep, UCTOYHMKA CBETA TUna A) NO3BONSET paccyu-
Tatb POTONUYECKUE M LIBETOBLIE XapaKTEPUCTUKM B NOMELLEHUU AN HYXHbIX ONMOPHBIX CNEKTPOB (HanpuMmep,
CIE nctouHuk ceeta Tuna D65). XapakTepucTuky npousBoauTeNbHOCTU cneayeT paccuutarb npu 300 nk ans
YCNOBUii YTeHus B noMerteHuu [3]. Mpu peanbHOM usMepeHun KoapduuueHTa OTpaxKeHUsA npu nonycdepu-
YeCcKOM AN dY3HOM OCBELLEHUM AN OOMbLUEN TOYHOCTU M3MEPEHUs MOTYT noTpebosaTtbes Bonee BbICOKKE
YPOBHMW OCBELLEHHOCTU. 3aTeM pesynkTartbl U3MEPEHU yMEHbLUAKT B Maclutabe A0 He0BX0AUMbIX YPOBHEN
OCBELLEHUS.

2) HanpaBneHHoe OCBeLLeHne — crneayeT UCMONb30BaTh TAKOW XKe CNeKTP UCTOYHMKA, Kak npu and-
hy3HOM OCBeLLeHUM nonycqepoin. PoTonuueckne n UBETOBbLIE XapaKTEPUCTUKU B MOMELLUEHUN JOMKHbI ObITb
pacc4uTaHbl C MOMOLLBIO HAMPABMNEHHOTO ocselleHus 200 Nk, NagaloLero Ha NoBEPXHOCTb AMCMIEs NpU yc-
NOBUSIX YTEHUS B MOMELLEHUM, KOrAa AUCNNEN OPUEHTUPOBAH BEPTMKaNbHO. Mpu peanbHOM M3MEPEHUMN KO-
appuLmenTa oTpaxkeHns ans GonbLuei TOYHOCTU N3MEPEHUS MOryT noTpeboBaTbCcs 6onee BbICOKUE YPOBHU
OCBeLLEeHUs. 3aTem pesynbraTthl U3MEepPeHUn YMEHbLUAIOT B MacLuTabe 40 He06X0aMMbIX YPOBHEH OCBELLEHUS.
HanpaBneHHbIit UCTOUHUK AOMKEH HAXOAUTLCS MOA YIMoM 45 ° HaZ HOPMAanbHOW NOBEPXHOCTLIO (B = 45 °©)
U UMETb CTArMBaeMbI yron He Gonee 5 °. CTarnBaeMblii yron onpeaensioT, kak NOfHOE YrNoBOe packpbiTue
MCTOYHMKA CBETA OT LieHTpa obnactu usMepeHus gucnnes.

[ns pac4eta KOHTPACTHOCTU B OKPY>XaIOLLEN Cpeae B YCNOBUAX OCBELLEHUA B MOMELLEHUM MOMUMO yKa-
3aHHbIX YPOBHEN OCBELLEHUSA MOXHO MCNOfb30BaTh APYrue ypoBHU ocselleHus. OAHAKO NonHoe OCBELLEHne
JOMKHO COCTOATL NpUBnuauTenbHo u3 60 % auddysHoro ocsewieHus nonyccepon u 40 % HanpaBneHHOro
OCBELLEHUS.

b) ycnosusa ocBeLeHus npu AHEBHOM CBETE:

1) oaHopoaHoe auddy3sHoe oceeLleHue nonycdepoit — UCMONb3YIOT UCTOYHUK CBETA, XOPOLUO ar-
NPOKCUMUPYIOLLMIA BEPXHUI CBET CO CrekTparnbHbiM pacnpeaeneHmem CIE ucrovynuka ceeta tuna D75 [4].
B 3aBMCUMOCTM OT HA3HAYEHHOTO MPUMEHEHUSA TAKKE MOXHO UCMONbL30BaTb AOMONMHUTENbLHLIE UCTOYHUKK
AHEBHOro ceeta (Hanpumep, D65). Mpu cnekTpanbHbIX U3MEPEHUsX usmepeHuna koadduumueHTa cnekTpanb-
HOrO OTPaAXEHUA MOXXHO BLIMOSHATL C UCMOMNb30BAHMEM LUMPOKOMNOMOCHOIO UCTOYHUKA CBETA C rMMajKUM Cnek-
Tpom (Takoro kak npu annpokcumauum CIE ctaHgapTHOro MCTOYHMKA CBETa TUna A). 3atem MOXHO paccumTarb
doTonuueckne U LBETOBbIE XapakTEPUCTUKU NPU BepxHEeM ocBeLleHun npu cnektpax CIE ucrouHuka ceera
D75. ®oTtonuyeckue n LBETOBbIE XapaKTEPUCTUKU NMPU BEPXHEM OCBELLIEHUU ZI0MDKHbI PACCYUTBLIBATLCS MpU
ncnonb3osaHun anddysHoro oceelueHus nonycdepon 15000 nk (C y4eTOM 3epKanbHOTO OTpaXKeHusl), na-
AaloLero Ha NOBepxHOCTL AUCNNESA C BepTUKanbHOW opueHTauuen [4,5]. MNpu peanbHOM U3MepeHUU KO-
duumeHTa oTpaxeHun npu auddy3HoM nonychepuyeckom ocBeLeHun MoryT notpeboBarbcs 6onee HU3Kue
YPOBHM OCBELLEHUA. 3aTem pesynbrarbl USMEPEHUI YBENUUUBAIOT B Macwrabe A0 HeOoOXoAUMbIX YPOBHEN
OCBEeLLUEHUS.

2) HanpaBneHHoe OCBELLEHUE — UCTOUYHMK HAanNpPaBMNEeHHOro CBETa AOSDKeH annpokcumuposarb CIE uc-
TOYHUK AHeBHOro cseta D50 [4]. B 3aBUCMMOCTH OT HA3HAYEHHOTO NPUMEHEHUSA Taloke MOYKHO MCMONb30BaTh
AONONHUTENBHbLIE NCTOYHUKM AHEBHOTO cBeTa (Hanpumep, D65). NMpu namepernun koadpduuymeHTa oTpaxeHus
MOXHO UCNONb30BaTh LLUMPOKOMNONMOCHLIA UCTOYHUK CBETA C IMaJKMM CNEeKTPOM (TakoW Kak npu annpokcuma-
uyum CIE ctaHgaptHoro ucrouHuka ceera tuna A CIE). 3ateM MOXHO paccuutatb oTonuyeckue u LiBETOBbIE
XapaKTepuUCTUKWU NP1 CONHEYHOM CBETE CO CnekTpaMu UcTouHuka ceeta D50. KoHTpacTHOCTb npu AHEBHOM
CBETE UNN UBET CneayeT paccuutbiBatk npu 65000 nk HanpaBnNEHHOrO UCTOYHMKA NPYU Yrne HaknoHa O, = 45 °
OTHOCUTENBLHO NOBEPXHOCTU AMUCNNES, @ YCTPOMNCTBO u3mepeHust ceeta (LMD) BOmkHO OblTh YCTaHOBMNEHO
nepneHanKyNAapHo NOBEPXHOCTH aAncnnes npu By = 0°. [4,5]. PeanbHble n3MepeHns koadduLmeHTa oTpaxe-
HUSI MOXHO NPOBOAUTL NPU Bonee HU3KUX YPOBHSX OCBELLEHUS. 3aTeM pe3ynbTaTbl U3AMEPEHUI YBENUYUBAIOT
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B Macwurabe 40 He06X0ANMBIX YPOBHEN OCBELLEHUS. KOHTPACTHOCTb M LBET PACCYUTLIBAIOT NPU YBENUYEHHBIX
YPOBHSIX OCBELLEHHOCTU. CTArMBAEMbIN Yros HaNPaBAEHHOIO MCTOYHWKA AOSDKEH ObITb NpubnusuTensHo 0,5 °.

[Npu pacyerax poToNMYECKON U LBETOBOW XapakTePUCTUK NPW AHEBHOM CBETE N0 N3MepeHnaM Koadhdu-
LiMEeHTa CNEKTPaNbHOTO OTPaXKeHUA HEOOXOAMMO UCNONb30BaTh OTHOCUTENbHBIE CEKTparbHble pacnpeaene-
Hua CEIl ucrounukos csera tuna A, D50, D65 u D75, npuseaeHHble B Tabnuue B MKO 15. [lononHuTenbHble
MCTOYHUKM AHEeBHOro ceeta CEl cneayet onpeaenstb ¢ NOMOLLBIO COOTBETCTBYIOLLUMX COOCTBEHHbIX (PYHKLIMIA,
ykasaHHbix B MKO 15.

O6nactb ynerpaduonetoporo (UV) (< 380 HM) u3ny4eHMs UCTOMHMKA CBETA AOMDKHA BbIPe3arbCs
UV-sarpaxpatom ounstpoM. MNpu mcnonb3oBaHnM BbICOKMX YPOBHEH OCBELLEHMS UCTOYHMKA CBETa ANs
MMHUMU3ALIMKU HArpEBaHUA YCTPOMUCTBA PEKOMEHAYETCA NPUMEHATb (hUnbTpbl, ONOKMpyIOLLIME U3nyyeHue B
MH(bpakpacHou obnacru.

4.3.4 CtanpaprHaa reoMeTpuyeckas KOHPuUrypauma ocseleHnsa

4.3.4.1 O6Lme nonoxeHus

Ona onpeageneHusa pabounx xapakrepuctuk EPD Heo6xoauMo ucnonb3osaTh TPU BUAA reoOMeTpuye-
CKUX KOHUrypaumi ocsewleHus. B 4.3.4 npuBeaeHbl cTaHaapTHbIE KOHUrypauun ana obecneyeHusi Takon
reoMeTpun OCBELLEeHUS. Takke MOXHO MCMONb30BaTb AONOMHUTENbHLIE FEOMETpUYEeckue KoHdurypauum
ocBeLleHns. B npotokone ucnbitaHuin AomkHa ObiTh ykazaHa noapobHas WHMOPMAaUUS O FreOMETPUYECKON
KOH(pUrypauumu oCBELLEHUSA, UCNonb3yemas Afa KOHKPETHOrO usMepeHua. [lononHuTensHbie pekomeHaauum
OTHOCUTESNbHO [ 0IMKHOIO NMPUMEHEHUA TaKMX KOHpUrypauuii OCBELEHNA NPUBEAEHLI B CTaHAapTe Ha u3aMmepe-
Hue aucnnees MexayHapoaHoro aucnnenHoro o6wectsa (SID) [1].

4.3.4.2 HanpaBneHHoe ocBelleHue

HanpaeneHHoe ocBelyeHue nomny4yaior, korga nagawowme Ha DUT nyuu, popmupyemble UCTOHHUKOM
cBeTa, NoYTU napannenbHbl. MakCUManbHbIE OTKNOHEHUS fy4ei OT ONTUYECKON OCU 3aBUCAT Kak OT Auame-
Tpa UCTOYHKKA, TAK U OT AUAMETpA NATHA M3MepeHus. MakCMManbHbIi Yrof OTKIOHEHUS OT ONTUYECKON OCH
3apaetca hopMynon

arctan ([r, + rJl/|d]) < 5°, )
raery  — pagnyc UCTOYHMKA;
d — paccTosiHue 40 NATHA UBMEPEHUS;
I'ms — PAOMYC NATHA U3MEPEHNS.

OCBELLEHHOCTL Ha MOMepevyHOM CEYEeHUU My4vka AOMkHa OblTb OAHOPOAHOW C OTKMOHEHUEeM He 0o-
nee 5 %. HanpaeneHHoe ocBeLLeHNE MOXET oBecneyunTb UCTOMHMK CBETA, HaXOASLUMIACS Ha AOCTAaTOYHOM
pacctoaHuu ot DUT (Hanpumep, conHue 1 nyHa). Npu MoaenMpoBaHuKM BHELUHETO HAMPAaBMEHHOIO OCBELLe-
HWA B OKPY>KaloLLien cpeae, HanpumMep COMHUa UMM NyHbl, CTATMBaHWEe UCTOYHUKA (Habnogaemoe Co CTOPOHSI
DUT) gomkHo GbiTh < 0,5 °.

HanpaeneHHoe 0CBeLLEHNe MOXHO peann3oBaTb C TPEMS pasHbIMU TUNAMU UCTOYHUKOB, KOraa pasmMe-
pbl UICTOYHUKOB JOCTATOYHO Marsbl MO CPABHEHUIO C PACCTOSIHUEM MEXOY UCTOMHMKOM U MATHOM U3MEPEHUS
Ha obpasue. COOTBETCTBYIOLLME FEOMETPUYECKUE KOHApUrYpaLIMKU NPUBEAEHBI HA PUCYHKE 2:

- NNOCKWUI NaMBEPTOBCKUI UCTOMHUK, HaNpUMep, BbIXOHAsi NPopesb Ha (HOTOMETPUYECKOM Luape (Luape
Ynbbpuxra) (BepXHAS koHUrypauus),

- cdpepuyecKknit USOTPOMHBIA UCTOYHMK (HanpuMep, namna HakanuMeBaHWsl B pacceuBatoLLEN CTEKMSAHHON
chepe) (cpeaHsa kOHurypauus),

- NPOEKLMOHHaA CUCTEMA C NMIMH3aMM UMK 3epKanamm (HUXKHSAS KOHAUrypauus).
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PucyHok 2 — lMpumepbl Hanpas/ieHHOTO OCBELLeHNs

HanpaBfieHHoe ocBelleHne peann3yeTcs 3a CYeT UCMO/Ib30BaHNA UCTOYHMKA CBeTa C MasbiM Auame-
Tpom (MO CPaBHEHWIO C PACcCTOAHMEM A0 MATHA U3MEPEeHUs), OPUEHTMPOBAHHOIO Tak, YToObl o6pa3oBasics
yron HaknoHa 0S OTHOCUTE/IbHO MOBEPXHOCTW, MEPNeHAUKYNApHoi Kk DUT. Takoil HanpaBfeHHbIA MCTOUYHMK
cBeTa co3gaeT Ha DUT nATHO ocBelyeHusl. YCTPOICTBO m3mepenust ceeta (LMD) ycTaHaBnvBatoT nog, yriom
HaknoHa OR B NI0OCKOCTU Najatollero fiyya, a ero none M3mMepeHus KOHLEHTPUPYeTCA B pamkax NsaTHa oc-
BellleHns. VICToYHuK cBeTa U LMD MoryT ycTaHaBnuBaTbCs B HEKOTOPOW 0651acTW YrnoB HaknoHa, Ho LMD
[O/MKHO OCTaBaTbCsA B M/IOCKOCTU nafeHus (T.e. g = dp + 180°). Takasa KoHurypauma npusegeHa Ha puUCyH-
ke 3 (cnesa) BMecCTe C NpeAcTaB/eHWEM B NONSPHOV cucteme koopauHart (cnpasa). MNone namepenns Ha DUT

onpegenseTca anemMeHToM nnowaan DUT, KoTopbiii oToGpaxaeTcs Ha feTekTope/MpueMHOM YCTpoiicTBe B
LMD.

Buga c60ky Bup ceBepxy
LMD

PucyHok 3 — MNpumep n3MepuTesibHON YCTaHOBKM MPU UCMOIb30BaHUM HanpaB/IEHHOro OCBEeLLeHns
npn 0S=40 °nOR=30 °
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CtaHgapTHbIMK ycrnosusaMmun agnatoTca 0S=45 ° n 0R= 0 °. ins obecneyeHns NOrpewiHoCT! n3MepeHns
B npegenax + 5% pekomeHayemasi NorpewHoCTb YCTAHOBKM A0/KHa ObiTb He 6onee + 0,4 °.

4.3.4.3 OcBelleHne KoJibLeBbIM CBETUIBHUKOM

OcBelleHre KONbLEBbLIM CBETUIBHUKOM MOXHO paccmatpuBaTb kak 0COObIi cnyyail HanpasfeHHOro oc-
BelleHns. KonbueBol cBeTUNbHUK obecneumBaeT HanpaB/ieHHOe OCBeLLeHMe C BpalwatefnibHoW cuMmeTpueit
OTHOCUTE/NIbHO MOBEPXHOCTW AuCnies, NepneHnKynsapHoe el U CKOHLEHTPMPOBAaHHOE Ha NSATHE U3MepeHus.
OcBelyeHne Ko/bLeBbIM CBETUWIbHUKOM MOXHO peanim3oBaTtb NoCpefCTBOM MCMNO/b30BaHUA:

- BOJIOKOHHO-OMNTNYECKOr0 KOJIbLEBOro CBETU/bHUKA;

- (DOTOMETPMUECKOTO Liapa C Ko/bLeobpasHoi anepTypoit (KobLo);

- ONTUYECKNX CUCTEM C NIMH3AMU U 3epKasiaMy, Hanpumep, ¢ BOrHYTbIM 3epKasioM B BUAE KOJibLa.

KonbLeo6pasHblii UCTOYHMK CBETA, LEHTPUPOBaHHbI OTHOCUTE/IbHO MOBEPXHOCTW, MepneHANKyNspHON
K DUT, ocBeLLaeT ero c yrna Hak/ioHa 0S + A npy Bcex asuMmyTanbHbIX yrnax ¢s ot 0 go 360°. LMD yctaHas-
NBatoT Tak, 4YTobbl 06pasoBasica yron OR < 0S- A OTHOCUTE/IbHO MOBEPXHOCTW, NeprneHAuKynspHoin DUT.
Ha pucyHke 4 npeactaBneH Bug c60Ky M3MepuTeSIbHON YCTaHOBKM (NIEBbI PUCYHOK) 1 ee npeacTasieHue
B MOSIIPHON cucTeme koopauHat (npasblii pucyHOK). Bonee nogpo6Has nHopMauust No xapakTepucTmkam
KONbLEBOrO CBETU/IbHMKA MNpuBeAeHa Ha pucyHke 5. [Jo/KHO ObITb YCTaHOBMEHO CTATMBAHWE KOJbLEBOro
CBeTU/bHMKA (B Al@HHOM criyyae 2A). ICTOYHMK cBeTa W AeTeKTOp AO/IKHbI ObiTb YCTAHOB/IEHbI MPU yKa3aH-
HOW reoMeTpuyeckoii KoHMrypaumm ¢ TOYHOCTbIO B npegenax * 3°. OcBelleHne nsaTHa mamepeHns Ha DUT
OOJKHO 6bITb OAHOPOAHLIM B nNpefenax 5%. Takas ycTaHOBKa UCNOJb3yeTcs Npyu (PUKCUPOBAHHOM UCTOYHMKE
cBeTa, a LMD moxeT 6bITb OTperympoBaH B npefesnax oOTKpPbITUS KOSIbLEBOro CBETU/IbHMKA. CTaH4apTHbIMU
ycnosuammu asnsawTca OR = 0° 1 yron Hak/ioHa nctovHnka 0S £ A = 45 °+ 3°.

Bug cboky Bug csepxy
LMD

Konbu!

DUT

PucyHok 4 — lMpumep M3MepuTenbHON yCTAHOBKN C OCBELLEHMEM KOJ/IbLLEBLIM CBETUIbHUKOM
npy 0S+ A =35°+5°1n0R=200

Ona obecneyeHns NOrpewWHOCTN M3MepeHnss B npegenax = 5% pekomeHayeTcs, 4ToObl KO/MbLEBOW cBe-
TUNBHUK U LMD wnmMenu To4yHOCTb ycTaHoBKM * 0,7°. lMpu mMoAennpoBaHUU HanpaB/IEeHHOTO OCBEL,eHUS BO
BHELWHEW okpyxatwlieih cpefe C UCNONb30BAHWEM KOMbLEBOro CBETUNbHWKA CTArMBaHue 2A UcTovyHuka (Ha-
6niogaemoe co cTopoHbl DUT) gonxHo 6biTb < 0,5°. B faHHOM cnydyae pekoMeHAyeTCH UCNoNb30BaTb BOMO-
KOHHO-ONTUYECKNI A KONbLEBON CBETUNbHUK.
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2[13— cTArvBaHne KonblLeBOoro cBeTu/bHuKa; 0S— Hak/IOH KOJIbLEBOIO CBETU/LHYKA,;
CS— paccTosiHMe [0 KOJbLEBOro CBETU/IbHUKA; IS — paauyc CBETU/bHUKA; DS — LMprHa KONbLEBOrO CBETULHUKE,;
T3 — none umepeHusi; Da— none oceelleHust (anepTypa) KMFs— cTarvBaHve NoAcBeTKU Mossi U3MepPEHNin

PucyHok 5 — Mogpo6bHas cxema npeacTaBneHns XxapakTepuCTUK KONbLEBOrO CBETUIbHMKA

MakcMMasibHbI Yron OTKAOHEHWS! OT ONTMYECKOl och 3adaeTcsl (popMysoli

arctan - arctan <5° é)
[o-
2

CnepoBaTenbHO, AMamMeTp KOMbLEeBOro cBeTuabHuka, Ds gomkeH 6biTb, MO kpaiiHel Mepe, B LWECTb pa3
60/blle gnameTpa nons U3MepeHus, T a.

OnameTp nnowaan oceeweHns, Da, gomkeH 6bITb, NO KpaliHelk Mepe, B MoaTopa pasa 6onblue guamve-
Tpa nona usMepeHus, T a.

Ecnun gucnneit coCcTOMT U3 TOHKMX CNIOEB, PACMNOIOKEHHbIX HA OTpaXKaTebHOl NOBEPXHOCTH, He06X0am-
MO TLaTeNbHO M3MepPSATb PacCTOSAHME OT KOMbLEBOro CBETU/bHMKA, CS, 0 CaMOro AasibHero BUAMMOro C/osi
avcnnes, a He 0 (DpOHTaIbHOW MOBEPXHOCTU Aucnes.

Ecnn cBeT, OTpaXeHHbIli OT gucnnes, AaeT acMMMETPUYHYI0 Avarpammy paccesHus (Hanpumep, ma-
TPUYHOE paccesiHMe), TO NPU N3MEPEHNSIX C HanpaB/ieHHbIM OCBELLEHNEM HEOBX0AUMMO MCNOJIb30BaTb UCTOY-
HVK B BUAE KOMbLEBOro cBeTunbHMKa [8]. Ecnv npyv acMMMETPUYHOM paccesHUM UCMOb3YIOT HanpasieHHbIN
WCTOYHUK, pe3ynbTaTbl MOTYT ObITb HEBOCNPOW3BOAUMbIMMU.

4.3.4.4 Tlonycgepuyeckoe ocBeLLeHne

Monyccepunyeckoe 0CBELLEHNE — 3TO BCEHanpaB/ieHHbIi/HEHaNnpPaBeHHbI CBET, paBHOMEPHO Najato-
LUMIA Ha NOBEPXHOCTb Aucnaes. Ero MOXHO MCnonb3oBaTb A1 MOAENMPOBaHUSA hOHOBOro Anddy3HOro ocee-
LeHNa B YCNOBUAX NOMeLLeHNSA WM Andddy3HOro OCBELLEHNS BEPXHUM HapYXHbIM CBETOM (Npy 610KMPOBKE
NpsIMOro COMIHEYHOro cBeTa). B cnyyae peanbHoli nonycdepbl nagawolime fydy cBeta NOCTOSHHOW SPKOCTU
paBHOMEpPHO pacnpefesieHbl Mo BCEM yrnam nafeHns Ha NATHO U3MepeHus. Ha pucyHke 6 npusefeHbl Asa
npuMepa BO3MOXHbIX KOH(pUrypaumii namepeHns. XopoLuy anmnpokCuMaLluio naeanbHoro nonyctepuyecko-
ro ocBelleHns (T.e. NOCTOSIHHYI0 SIPKOCTb CO BCEX HamnpaBneHwid, BNIOTb A0 yrna nageHus 90°) MoxHO obe-
CMeynTb TO/IbKO C MOMOLLbI0 (DOTOMETPUYECKMX LLIAPOB, KOrAa AnaMeTp U3MepUTeNbHOM Npopesun (PUCYHOK 6,
KOHcpurypauma A) uam aTasIoOHHOro oTBepcTust (KoHdurypaumsi B) Man no cpaBHeEHUIO ¢ guameTpom ccpepsl.
Ecnn umeeTcss hoTOMeTpuUeckuil wap, pasMepbl KOTOPOro, Mo KpaiHeid Mepe, B cCeMb pa3 6osblie
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hm3nyeckoli BHeWHeW gunaroHanu gucnnes, gucnaeil MOXHO yCTaHOBUTbL B LEeHTp wapa (PUCyHokK 6, KOHuUry-
pauus A). ns 6onbwnx gucnnees 6onee NoaAXoAUT 06pas3LoBbIfi Wap/aTanoHHas cdepa (PUCYHOK 6, KOH K-
rypauus B) unu nonycdepa (cm. MKO 38). Bo Bcex cnydyasx KoHdurypauua gosxHa oTBeyaTb CTaHAapTHON
reomeTpun ocselweHunsa/perncTpaumnm ot c/i=8° pgo cfi=10°, rge d\ — cTaHgapTHOe o0603HauvyeHue auddysnn.
Mpu BbINOMIHEHUN M3MepPEeHUI C nonycepnyeckum ocselleHMeM Heob6xoAMMO cnefoBaTb cinegywlein npo-
ueaype:

a) ycTaHOBUTb Aucnnei B LeHTpP hoTOMeTpMyeckoro wapa/nonycdepbl UANM HANpPOTMB 3TA/IOHHOMO OT-
BEpCTUSA 3Ta/IOHHON cdepsbl;

b) ycTaHOBWTbL HEOGXOA4MMOE OCBeELLEeHMe Ha NATHe M3MepeHus. LiBeToByk TemnepaTypy W CNekTpsbl
OCBELLEHUA MOXHO U3MEPUTb MO OTPAXEHHOMY CBETY OT CTaHA4apTHOro o6pasua c koadduumeHTom and dys-
HOro oTpaxeHus 6enoro, ycTaHoBMEHHOro B6M3M Naouwannm usMmepeHus gucnnes (pUCyHok 6, koHdurypauus
A), AN OT CTEeHKM 3TaNOHHOWN cdepbl, cocefHell C 3TallOHHbIM OTBepcTueM (PUCYHOK 6, koHdurypauus B).
B npoTokone ucnbiTaHWii AOMKHBI 6bITb yKasaHbl TUM WCNOb3YEMOro MCTOYHMKA CBeTa W ero KoppenupoBaH-
Haa uBeToBas Temnepatypa (CCT);

KoHdhurypaumsa A (Bug ceepxy) KoHdurypauusa B (Bug c60ky)

PucyHok 6 — lMpumep reoMeTpuyeckoin KoHurypayum usmMmepeHus npu nonycepmuyeckom ocBeleHun
C ucnonb3oBaHuemM oToMeTpuyeckoro wapa (cneea) v 3TanoHHOI chepbl (cnpasa)

c) ycTaHoBUTb LMD Tak, 4To6bl Habnwpgancs LeHTp gucnnes yepes U3MepuTenbHY0 Npopesb B CTEHKe

chepbl npu yrne nagerus 8°(+2)° 0OTHOCUMTENbLHO HOPManu K gucnneto. Takke MOXHO peasn3oBaTb HE06X0-

OVMbIA yron HaknoHa LMD 3a cuyeT HaknoHa gucnsea B pamkax poTomeTpuyeckoro wapa. LMD dokycupytot
Ha NOBEPXHOCTb Aucnnes;

d) anameTp nNATHaA U3MepeHus AO0IKeH ObiTb 6onblie 3 PeKTUMBHON anepTypbl NMH3 LMD B npegenax
oT 20 % o 30 %. YTo6bl MMHUMM3NPOBATL HEraTUBHOE BO34eNCTBMe Byanupywuein 6n1ecTkocTn Ha mamepe-
HMe OTpaXeHHOoW APKOCTN HEO6XOoAMMO NO3abOTUTLCA O TOM, YTOObLI He A0NYCTUTbL NPAMOr0o CBeTa OT UCTOYHU-
KOB UAN APKMX OTPaXeHuii OT Kakoi-nmbo MOBEPXHOCTU (He SBASAOLWEeCa caMMM 3KpPaHOM), OT BO3AeNCTBUSA
Ha NNH3bl LMD. LMD Heo6xoaumo y6paTtb U3 NATHA U3MepPeHus, 4TobObl sipkne cTeHkn cdpepbl 6blAn NS Hero
HeBugumbl. Kpome TOro, o6bl4HO TpebyeTcsA, 4TOo6bl AnameTp 3TaNOHHOro oTBepcTua 6bin 60nbwe 25 MM,
4T06bI NONe o63opa LMD NOMHOCTbIO BXOAWNO B 3Ta/IOHHOE OTBEpCTUE;

€) usMepuTenbHas npopesb He JO/KHA HaXOAUTbCS Ha NUH3ax. Manblii gnameTp HaxoguTcs BGAM3M
LMD, a 6onbwoit guameTp — BHYTpU cdepbl;

f) cnekTpanbHaa 06NyYeHHOCTb WAW OCBELW,EHHOCTb Ha Aucniaee MOXeT 6blTb M3MepeHa C MOMOLLbIO
cTaHgapTHOro o6pasua ¢ KoapduumeHTom anddy3HOro oTpaxeHnua 6enoro Nnpu N3BECTHOM KoadduumeHTe
cnekTpasbHOro oTpaxeHua npu nonycdepuyeckom aunddysHom ocseweHun R(K) mnu koadduymneHTta ot-
paxeHunsa c poTtonuueckum B3BelwnBaHnem (UIu csBeTa) npu nonycpepuyeckom auddys3Hom ocBeleHnn R.
CTtaHfapTHbIli o6pasey c kKoapduuneHToM AU Y3HOro oTpaxeHus 6enoro AO/KEeH kanubpoBaTtbCca npwu
oflHOpoAHOM nonycdepunyeckom Anddy3Hom ocsBelleHUn B poTomMeTpuyeckom wape. Mpu mcnonb3oBaHumn
thoTOoMeTpuyeckoro wapa (koHurypauua A) unm nonycdepsbl 3TOT CTaHAAPTHbIE o6pasel Heo6Xxo0AUMMO ycTa-
HOBWUTb Ha MOBEPXHOCTWU Aucnnesn. Ecnm t— TonuwmHa atasoHa ¢ KoaduumeHTomM AN PY3HOro oTpaxeHus
6enoro, To ero Heo6xo0AMMO NMOMECTUTb Ha NOBEPXHOCTb Ha paccToaHun oT 5tao It oT naowaan nmepeHus.
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Taike paaoM 1 B TOW XKe NAOCKOCTYU, YTO U AUCNAEN, MOXHO NOMECTUTL CTaHAApPTHLIN 0bpasey ¢ koadduuu-
€HTOM OTpaxeHus 6enoro, ecnu ocsewieHne cdepbl Ha 3TOM pacCTosHUU OAHOPOAHOE. B cnyyae sranoHHom
cdepbl cnekTpanbHas 00ny4eHHOCTb MOXET ONpeaensaTbCA NyTeM U3MEPEHUS BHYTPEHHEW CTEHKU cgepbl
pPAAOM C 3TanoHHbIM oTBepcTuem [6]. KoadpduumenT nonycdepuueckoro amdy3HOro cnekrpanbHoro or-
paxeHus npu nonycgepuyveckom andpdy3HoM 0CBELLEHNU UK KOIMDMULMEHT OTPAKEHUSI CBETA OT BHYTPEH-
HeN CTeHKU cdpepbl Npu nonycdepuyeckom Anddy3HOM OCBELLEHMU MOXKHO ONpeAenuTb MyTeM CPaBHEHUS
CNeKTpanbHOW NNOTHOCTU JHEPreTU4ECKON APKOCTU (MNU APKOCTU) CTEHKM C STUMM XEe napameTrpaMu Kanu-
6poBaHHOrO cTaHpapTHoro obpasua ¢ koadduuueHTom anddysHoro oTpaxeHus 6enoro, HaxoasLleroca B
aTanoHHOM oTeepcTuu [T.e R, = Ryq (Lya'Lstd)]:

g) NPY MCNOMNb30BAHNK ITANOHHON Cdepbl, NNOLWAAL U3MEPEHUS AUCTINIEN AOIDKHA COCTOAThL U3 Gonee
YeM NATUCOT nukcenewn n3obpaxeHuns. PexomeHayeTcs, 4Tobbl aTanoHHas cepa Obina, No KpanHen mepe, B
wecTb pa3 6onbLue guaMeTpa 3TanoHHOro oTeepcTus. Ecnu mexxay msnydaiollein noBepxHOCTbIO AUCNEN U
pacKpbITUEM STANIOHHOTO OTBEPCTUSA PACCTOAHNE AOBOSbLHO CYLLIECTBEHHOE, TO MOXET NOTPEboBaThCA YBENU-
YUTb pa3mep 3TanNoOHHOro oTBepcTus [7].

CraHAapTHLIMK YCNOBUAMU ABAAIOTCA O = 8 ° U CTArMBaAHUE UCTOYHMKA 20g .. 2 170 °. OcselleHne
naTHa uamepenuns Ha DUT gomkHO GbiTb 04HOPOAHLIM B npeaenax 5 %.

4.4 CtaHgapTHbIe PeXUMbl U3MEPUTENLHOrO 060pyaoBaHUS

4.4.1 O6WwMe nonoxeHus

CraHgapTHbIe pexxuMbl 060pya0BaHUA NpuBeAeHbl Huxe. JTiobble OTKIOHEHUS OT 3TUX PEXUMOB AOMK-
Hbl ObITb YKa3aHbl B MPOTOKOME UCNbITAHUSA.

M3MepeHuss AOMmkHbI HAYMHATLCA nocne Toro, kak EPD, UCTOYHUK OCBELLEeHUs1 U U3MepUTeEnbHbIE NpU-
Gopbl BONAYT B YCTONYMBbINA PEXUM.

4.4.2 Hactpoiika EPD

EPD Heo6x0a1MO yCTaHOBUTL HA HOMUHAMbHbIE 3HAYEHUSI AAHHOW KOHCTPYKLUM U3AENUs, U OHU AOSK-
Hbl 6bITb TOYHO YKa3aHbl B MPOTOKONE UCnbiTaHusA. Ecnu ypoBHU He onpeaeneHbl, He0bXoAUMO MCNONbL30BAaTb
MaKCUMarnkHbI YpOBEHb KOHTPACTHOCTU, U YCTAHOBKU CrieayeT NPUMBECTM B NPOTOKONE UCMbLITAHUSA. 3TU Ha-
CTPOIKN HEOOXOAUMO COXPaHATL MOCTOAHHLIMU NPU BCEX U3MEPEHUSX, ECMN HE YKAa3aHO MHOE.

4.4.3 PeXMMbl U3MEPUTESIBHOrO 060pyaoBaHuA

CBeT, oTpaxkeHHbI 0T EPD, 06bI4HO M3MepsIoT B (DOTOMETPUYECKUX UM KONIOPUMETPUIECKUX €QUHU-
uax: Apkoctu ans )OTOMETpa Unu KoopauHartax useta (X, Y, Z) CTaHgapTHOro KONopUMETPUYECcKoro Habnio-
aartena MKO 1931 ans konopuMerpa. CnekTpopagnomeTp TakKe MOXET nonyyatb (POTOMETPUYECKUE U KOMO-
PUMETPUYECKME 3HAYEHUS NMOCPEACTBOM LUAPOBOro Npeobpa3oBaHus U3MEPEHHbIX JaHHbIX CNEKTPanbHO
NNOTHOCTU SHEPreTU4eCcKon spkoctu (npumep npuseaeH B [9]). OBbIMHO 3TO HEKOHTAKTHbIe Npubopb! 6e3 uc-
TOYHMKA OCBELUEHUA. Ansa Takux npubopos CyLLECTBYIOT criegytowme TpeboBaHus:

a) cTaHaapTHas usMepuTenbHas ycTaHoBKa NpUBEAEHa Ha PUCyHke 7. YCTPOMCTBO M3MEpPEHUs ceeTa
AOIMKHO ObITh U3MEPUTENEM APKOCTU, KONIOPUMETPOM UMK CNEKTPOpaauoMeTpom. Cnekrpopaauomerp aon-
YKEeH ObITb CNOCOGEH U3MEPATL CNEKTPANBbHYIO NINOTHOCTL 3HEPreETUYECKON APKOCTH, NO KpalHenh Mepe, B Ana-
nasoHe AnuH BosH ot 380 4o 780 HM C MakCUManbHOM LUMPUHOWM nonockl 10 HM NPU rNagKkMx LWKMPOKONOMoc-
HbIX cnekTpax. [ns MCTOYHWKOB CBETA C PE3KMMMU CNEKTPAanbHbIMU XapakTepuCTUKaMu, TakuX Kak CBETOANOAI
U NMIOMUHECLEHTHbIE NaMnbl, MakCMMarnbHas nonoca JormkHa ObiTb < 5 HM. CnekTpanbHas LUMpUHAa Morochl
CnekTpopaguoMeTpa AOMKHa UMETb 3HAYEHNE, PABHOE LIENOMY YMCIY, YMHOXXEHHOMY Ha MHTEpBan BbIBOPKU.
Hanpumep, Anst LUMPUHBI NONOCkI 5 unn 10 HM MOXHO UCNOMNBL30BaTh MHTEPBAN BLIGOPKN 5 HM.

Heob6xoaumo obecneuntb, 4Tobbl LMD MMeno gOCTaTO4HYO YyBCTBUTENBHOCTE M AMHAMMYECKUIA ana-
MasoH AN BbINOMHEHWUSA HeoBXxoaWMON 3agayn. Mamepsemslit curHan LMD gomkeH BbiTh, MO KpaiiHei Mepe,
B AecATb pa3 bonblue ypoBHS TEMHOrO (nopor wyma) LMD u He GonbLue 85 % YpOBHSA HaCbILLEHUS;

b) LMD gomkeH ObiTb ChOKYyCUPOBaH Ha MNOCKOCTb M306paXkeHMa AUCNIENA U YCTaHABNUBATL NepreH-
OVKYNAPHO €ro NOBEPXHOCTH, €CMNU HE YKA3aHO UHOE;

C) OTHOCMTENbHAs HEONPEAENEHHOCTb M MOBTOPAEMOCTb BCEX M3MePUTENbHbIX YCTPONCTB AoMkHa obe-
CNEeYMBATLCA 38 CYET BbIMOMHEHUSI CXeMbl KanMBpPOBKM, PEKOMEHAOBaHHOI NOCTaBLUMKOM npubopa.
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O6nacTb npuema

PucyHok 7 — Cxema U3MepUTE/IbHOW YCTaHOBKM

d) Bpems HakonneHus/mHTerpmpoBaHuss LMD [oO/KHO paBHATHCA LieNOMy YMCy NepuogoB KapoBOii
pa3BepTkM MPU CUHXPOHM3aLMM C YaCTOTOM KaApOB/CKOPOCTbIO CKaHMPOBaHWA/YACTOTON BOCMPOU3BEAEHUS
KaZpoB Ha 3KpaHe AWCMIEN UM BPEMS HAKOM/IEHUSA/MHTErpMpoBaHns SO/MKHO ObITb 6051ee ABYXCOT NepnoLoB
Ka[poBOW pasBepTku;

€) Npu U3MepeHun mMaTpuyHbiX gucnnees LMD Heo6Xxo4MMO HanpaBWTb Ha NoJe U3MEPEHUs, BK/IOYalo-
Lee 6onee NATUCOT nukcenein. Eciv TpebytoTca 60nee mManeHbkvMe naowaan nsMepeHuns, Heobxoaumo noa-
TBEPAUTL COOTBETCTBME MPY NATUCTAX MUKCENSAX;

f) pekomeHayemoe n3mepuTesibHoe pacctosHue coctasnset or 20 o 50 cm. Mi3amepuTenbHoe paccTo-
AHWE [0/MKHO ObITb yka3aHO B MPOTOKOE UCMbITaHWIA;

) yrnoas anepTypa foJ/DkHa ObITb <5°, a yron nons mamepexHus < 2 ° (pUCyHok 7). Ecnn yctaHoBUTb
yKa3aHHbIli yron aneprypbl 3aTPyAHUTENbHO, TO AN 06ecneyveHunst nonas usmepeHus 6onee NATUCOT NUKcenein
MOXHO HacCTPOUTb U3MEpPUTEsSIbHOE PacCTOSTHWE W Yros anepTypbl;

h) none namepeHns LMD A0/IKHO ObITb LLEHTPUPOBAHO M NOJSIHOCTHIO BXOAUTL B OCBELLEHHOE MATHO W3-
MepeHus Ha DUT;

i) gucnnen gomkeH paboTaTb NpU ero NPOEKTHOW YacToTe nonei. Ecnm gnsa ynpaeBnieHus naHenbi uc-
nonb3ylT OTAEeNbHOe YCTPONCTBO CUrHasia 3anycka, yc/ioBus 3anycka Ao/KHbl ObiTb ykasaHbl B NMPOTOKO/e
MCMbITaHWIA.

Momumo LMD, chopmupylowmx cpefHee 3HadeHne n3MepseMoli BENMUMHbI Mo BCEMY paccMaTpusae-
MOMY MATHY (T.e. anepTypHbIX (DPOTOMETPOB C MOJSIEM WM MATHOM WM3MeEpPeHust), CyllecTByeT knacc opmu-
pyrowmx n3obpaxeHme LMD, KoTopble BblAalT 3HayYeHue (WM MaTpuuy 3HaveHuid, Hanpumep, R, G n B)
ONA KaxOoro oTAesibHOro anemeHta-niaowankm Ha DUT. Kaxpgoe LMD moxeT 3aMeHUTb nocriefoBaTtesibHoe
MexaH/n4yeckoe CkaHWpoBaHMe MOBEPXHOCTW AMCMes 3a cYeT n30b6paxeHns Bceil akTMBHOW nnowaan DUT n
nocneayoLlein oueHKN AaHHbIX.

Mpy ncnonb3oBaHun LMD, hopMUpPYIOLLUX CUTHATbI U306paxeHns, cnegyeT paccMoTpeTb crneaylolive
acnekTbl:

- paccesHHblil cBeT B LMD (Hanpumep, 651K B 06bEKTMBE, BYaMpyoLLy0 61eCTKOCTb);

- HepaBHOMEPHOCTb YyBCTBMTE/IbHOCTU B 30HE [eTeKTopa;

- U3MeHeHune ocselleHnsa getektopa no cos4o.

Momumo knacca LMD, chopmupytoLmx n3obpaxeHune nons M3MepeHus Ha geTekTope, Takxe ecTb Knacc
LMD, koTopble HernocpeACcTBEHHO CO34al0T U306paxeHne Hanpas/IeHHOro pacnpefenieHns U3nyvyeHus ceeta
oT nons usMepeHus Ha DUT. Takue ycTpoiicTea hopMMpOBaHUSA N3006paxeHns BKIOYAKOT «KOHOCKOMMYeckue
LMD» [10] n chepbl n3obpaxeHuns («parousiameter») [11].

4.4.4 KOHTaKTHble U3MEpeHUs C MHTerpupoBaHHbIMKU Npubopammn ocselleHus/perncrTpayum

[na n3mepeHuii cBeTa Takke MOXHO MUCMOMb30BaTb HEKOTOPbIE KOHTaKTHble CNeKTPOOTOMETPbI, B KO-
TOPbIX €CTb Kak UCTOYHWK KO/MbLEEBOro cBeTa, Tak U LMD. Mpu ncnonb3oBaHMy Takux Npubopos Ana nonyye-
HUSA TOYHbIX Pe3y/nbTaToB WX reOMETPUA OCBELLEHNS U pekoMeHAauMn OTHOCUTENbHO LMD Jo/mkHbI OTBeYaTb
TpeboBaHusaM, cchopmynumposaHHbiM B 4.3.4 1 4.4.3. KpuTuuHbIMM napameTpaMmu SBASIOTCA pasMep niowaan
ocBeLleHus, nnowasb U3MEpPeHNss 1 reoMeTpuss UCTOYHKKa ocBelleHunsl. KOHTakTHble npubopbl MOryT ObiTb
yCTpOiCTBaMU, He CMPOEKTUPOBAHHLIMU A58 PaboTbl CO C/OXHBIMU MHOFOC/OVHBIMU CTpyKTypamu B EPD,
1 JO/MKHbI UCMONb30BATLCSA C OCTOPOXHOCTLI. MHOrMe MHTErpasibHble YCTPOCTBAa He OTBEYalT TpeboBaHWAM
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Takon paboTbl U HE JOMKHLI UCNONL30BaTLCA. BOZMOXKHOCTL MCNOMb30BAHUS KOHTAKTHLIX NPUGOPOB A0MKHA
noATBEPXAAaTbCA HEKOHTAKTHLIM NPUGOPOM (Hanpumep, CNEKTPOPAaAUOMETPOM C NOACBETKOI).

Hapsaay ¢ pesynsratamm B NPOTOKONE UCNLITAHWA BCErAa A0MKHbI ObITh yKa3aHbl M3rOTOBUTENb, MOAENb
M onuuu KOH(Urypauum yCTponcTs.

4.5 Paboume cTaHaapTHbie 06pa3subl U 3TaNOHbI

4.5.1 CtangapTHbIi o6paseu anddy3HOro orpaxeHus
CraHaaprHblii oOpaser, Andpy3HOro oTpaxeHua 6enoro mMoxxeT ObiTb nonyyeH npu AncysHoM oT-
paxeHun 98 % unu bonee. OHU Takxke AOCTYMNHbI B Pa3HbIX YPOBHAX APKOCTU. MamepeHune apkoctn Ly, no
TakuMm CTaHAapTHbIM 00pa3uaM oTpaxeHUss MOXeT ObiTb UCMONb30BaAHO AN ONPEAENEeHMs] OCBELLEHHOCTHU E
Ha cTaHaapTHOM obpasue npu onpeaeneHHON reoMEeTpUn AeTekTopa U CNEeKTpa OCBELLEHHOCTU, U KOHUry-
pauuu, 3agasaemoe (hopmynoin
E = antd , 3)
Rstd

rae Ryy — KanubpoBaHHbIN KOIMPMULIMEHT OTPaXKEHUA CBETA NS AAHHOW KOHMUIypaLuu U3MepeHHUs.

Koraa koHdurypauma ocselleHns npeacrasnseTr coboi ogHOpoaHoe nonycdepuyeckoe OCBELLEHUE,
TOrAa Ry 3KBUBANEHTEH KOI(PAHULMEHTY OTPAXKEHUA CBETA Pgy. 3HAUEHNE KOI(PDUUMEHTA OTpaXEeHs cBe-
Ta, OTHOCALLEEeCH K CTaHAApTHOMY 0bOpasLy, CnpaBeafiuBo TONMbKO Npu Nonychepuyeckom OCBELLEHUU, NPU
KOTOPOM OH Obin oTkanuOpoBaH. Ecnn ero nucnonb3yioT ¢ HanpaBneHHbIM UCTOMHUKOM Npu NBoMm yrne, To
HET OCHOBaHUM 0XXMAATb, YTO 3HAYEHNE KO DULMEHTA OTpakeHMs ByaeT KOPPEKTHLIM 3Ha4YeHueM koadpdu-
LMeHTa OTpaXXeHNA CBETa ANA Takon KOHUrypauuu OCBELLEHUS UIMu CNEKTPOB.

TepMuHbI «OTpaXKeHNe CBETa» U «KOIPAULNEHT OTPAXKEHUSI CBETA» COKPALLAIOT A0 «OTPAKEHUA» U
«Ko3ppuLmeHTa oTpaxxeHuny COOTBETCTBEHHO.

4.5.2 CtanpgapTHbIf o6pa3sel 3epKanbHOro OTpaXeHun

FPKOCTL MCTOUHMKA Ly ONPEaensioT N0 U3MEPEHHOMY 3HAYEHUIO APKOCTH Ly M300PaXeHNs MHUMOTO
NCTOYHUKA B BUAE OTPKEHMSA OT YEPHOIO CTEKNA N 3€PKarbHOMY OTPaXKEHMIO CBeTa Ly YEPHOro cTekna npu
UCMONb3yeMOii KOHUrypaummn u3mepeHus MoXxet 6biTb UCMONbL30BaHO YepHoe cTekno (Hanpumep, BG-1000)
unm abcopOUMOHHDIN CBETOUNLTP OYEHb BLICOKON KOHLIEHTPALIMKM HENTPANbHBIX YacTuL, (NMOTHOCTb YETbIPE
Unu Bbiwe) U3 hopmyrnbi

L= @
cstd

Mpy BLINONHEHWUM 3epPKaNbHbIX U3MEPEHUIA AeTEKTOP POKYCUPYIOT HA MHUMOE U300paXKeHUe UCTOYHUKA.
YepHoe CTEKNo MOXHO paccMarpuBaTh Kak NepefHion NOBEPXHOCTb 3epkana, UMEIoLero HU3kun koaddu-
LUMEHT 3epkanbHoro npernomneHus ot 4 % 1o 5 %. Ecnu koHdurypauma namepeHna He NO3BONAET U3MEPATL
APKOCTb MCTOYHMKA HANPAMYIO, & TONbKO C MOMOLLBLIO 3epkana, MoXeT ObiTb NONe3eH craHaapTHLIN obpa3sel,
YepHoro crekna. Huakuit KO MULMEHT 3epKarnbHOro OTPAXKEHMA YEPHOro CTEKNa NO3BONAET NPOBECTN U3Me-
peHne SPKOCTU UCTOYHMKA NPMONU3UTENBHO NPU BEMMYUHE TOFO X NOPAAKA, YTO U NPU U3MEPEHUMN OTPAKEHUSA.
KoadhpuLmMeHT 3epKkanbHOro OTpaXKeHUs YepHOro CTekna 3aBUCUT OT 3epKaribHOro yrna, crnekTpa ocse-
LLEEHNA 1 OT YNCTOTbI €10 MOBEPXHOCTU. [TpU U3MEHEHNN KOHDUIYpaLuKn U3mepeHus KanudbpoBky HeobxoaumMo

noBTOpUTHL [1].

4.6 CtaHgapTHbIe NO3MLMU NONA U3MEPEHUN

4.6.1 MaTpuuHble gucnneun

M3mepeHnust ApKOCTH, CNEKTPanLHOro pacnpeaeneHust u/unm Tpex OCHOBHBIX LIBETOB MOXKHO BbINOMHATb
B HECKOSbKUX YKa3aHHbIX No3uLmax Ha nosepxHoctu DUT. C 310N LEnbio NUMLEBYIO NOBEPXHOCTL AUcnnes ae-
NAT Ha ABaAUaTb NATb UAEHTUYHBIX BOOOpaXaeMbiX NPSIMOYrOfbHUKOB (CM. PUCYHOK 8). N3mepeHusa nposoasaT
B LIEHTPE KaXXaoro NpsiMoyrornbHuKa, eCrin He ykasaHo uHoe. MNMpsMOoyronbHUKW HYMEPYIOT, HA4YNHAaA OT LieHTpa
K KpasiM CrmpansHO No 4YacoBon crpenke. Heobxoaumo no3aboTutbes, YTOOLI NONS M3MEPEHUA Ha aucnnee
He nepecekanucb. PasmelleHne nonsa usMepeHus B yCTAHOBSIEHHbIE MNO3ULIMKU B TOPU3OHTANBLHOM, H, u Beptu-
KanbHOM, V, HanpaBneHuun J0mkHO ObITh B Npeaenax 7 % oT H u V cooTBETCTBEHHO. [ucnnen wnu aeTekrop
JOMXKHbI NEpPeMeLLaTbCa B TOPU3OHTANBHOM M BEPTUKANbHOM HaMPaBMEeHUMU AN BbINOMHEHUA U3MEepeHun B
HY>KHbIX MO3ULMAX AUCNIEN, NPYU 9TOM BCE U3MEPEHUA BLINOMHSAIOT HA HaNnpaBNeHUU, NePNeHAUKYNAPHOM K
3KpaHy. JTlo6oe OTKNOHEHUE OT yKa3aHHbIX BbilLE CTAaHAAPTHLIX NO3ULMIE HE0BX0AMMO yKasaTb B NPOTOKOMNe
UCTbITAHUNA.
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PucyHok 8 — CTaHfapTHbIe MO3ULMKU U3MEPEHUI

4.6.2 CermeHTHbIE gucnnen

CTaHJJ,apTHbIe U3MEePUTENbHbIE NO3NLMK Y TAKUX AUCNNEEB aHAnNoOrM4Hbl TéM, YTO YCTAHOBMNEHbLI ANA
YKa3aHHbIX BbILLIE MATPUYHBIM AucnneaM. OQHaKo ANs CEerMeHTHbIX AUCMNEEB BCE U3MEPEHUSA AOMKHbI Bbl-
NONHATLCA B LIEHTPE CErMEHTA, a BbIOPAHHbIN CErMEHT AOMKEH ObITb KaK MOXHO Onue K LEHTPY Ha3HaYeH-
HOro NPAMOYronbHKUKA. TakuM 06pasom, ecnn He0GXoAUMO BbINONHNUTL M3MEPEHUe B nosuuuu P; (i = 0 ao 24),
Ansi NO3ULMOHUPOBAHUS fleTeKTOpa crieayeT UCMOoNb30BaTL reOMETPUYECKMIA LIEHTP CerMeHTa caMoro 6nmsko-
ro K LIEHTPY NpsAMOyronbHuka P,. [Tloboe OTKNOHEeHMe OT yKasaHHbIX BblLLE CTAHAAPTHbIX NO3NLIUIA HEOGX0ANMO
yKasaTtb B TEXHUYECKUX YCITOBUAX HA KOHKPETHYIO NPOAYKLMIO.

Mone N3MepeHua 40mKHO NONMHOCTbIO BXOAUTb B CETMEHT.

5 OnTuyeckue meToabl USMEPEHUN

5.1 U3amepeHusa oTpaxeHus

5.1.1 Uenb

Llenb HacTosLero MeToga CoCTOUT B onpeaeneHumn koadduumenTa otpaxxeHna EPD npu onpegenes-
HbIX YCMOBUAX OCBELLEHUS.

5.1.2 YcnoBua usmepeHus

a) annaparypa:

MCTOYHMK MOLLIHOCTM curHana 3anycka; obopyaoBaHue curHana sanycka; oToMeTpuyeckuin Lwap, ara-
noHHas ccepa unu nonycdepa; u HanpaeBneHHbIA NCTOYHUK CBETA. [INna cnekTpanbHbIX U3mepeHun Tpebyetca
CNeKkTpopaauoOMETP, KOTOPLIN MOXET U3MEPATh APKOCTb U CNEKTParbHY0 NIOTHOCTb 3HEPreTU4ecKon ApKo-
CTH, a TaKke 3TanoH ¢ KoapduumeHToM Anddy3HOro OTpaxkeHnsa 6enoro ¢ N3BECTHbIM KO3IPMULUEHTOM CMEK-
TpanbLHOro OTpaXkeHUs nNpu nonycgepuyeckoMm ANPy3HOM OCBELLEHUN U KOIDDULMEHTOM CNEKTPANBHOTO
OTpaXkeHUS NPU HaNPaBnNeHHOM OCBELLEHUU, OTKanMOPOBaHHbIM ANA HA3HAYEHHON KOHAUIypaLMmn u3MepeHuns.
[na potomeTpuyeckux namepeHuin Tpebyetca 4eTeKTOp, CNOCOOHbIN U3MEPATL APKOCTb, U HEOOX0ANM 3TANOH
¢ koachduumeHTom AN dy3HOro oTpaxkeHmsa 6enoro ¢ 3BEeCTHbIM KOIMPMULMEHTOM OTPaAXKEHUS CBETA NpU
nonycdepu4eckoM Andpy3HOM OCBELLEHNUN N KOIDPULIMEHTOM OTPAXKEHUSA NPU HAaNPaBNEHHOM OCBELLIEHUU,
OTKanMOpPOBaHHBIM AN HA3HAYEHHON KOHUTYpaLn N3MEPEHNUSA U HA3HAYEHHBIX CMEKTPOB UCTOYHKKA. Takke
MOXHO WCMOMb30BaTb KOHTAKTHbIA CNEKTPOPOTOMETP, €CNM A0Ka3aHa BO3MOXHOCTb €ro NMpUMEHeHWUs npu
CpaBHEHWM C OTKanMBPOBaHHbIM HEKOHTAKTHbIM CMEKTPOPAANOMETPOM MU (POTOMETPOM;

b) ycnosua oceelleHus:

Heobxoaumo obecneuntb YCnoBWs, CO3A4aBaeMble CTaHAAPTHbIM HanpaBfIEHHbIM KOMNbLEBbIM CBe-
TUNBHUKOM, Mnu nonycdepuyeckoe ocselleHne. CnekTpbl OCBELLEHUS AOMKHbI annpokcumuposateca CIE
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ucToyHukom ceeta D50 unu D65. B uHOM criy4ae HeoBXxoAWMO MCMOMb30BaTh LUMPOKOMOMOCHbIA UCTOYHUK
BMAMMOTO CBETA C rMajKuM CrMeKTPOM B YCTOMYMBOM pexXMMe (Hanpumep, naMmny HakanueaHus). B npotokone
UCMbITaHUI AOIMKHA ObITb YKa3aHa ucnonb3yemMas KoHdurypauua oceelleHus/pernctpauum u CCT UCTOUHMKA
CBeTa;

C) 3a UCKINIOYEHNEM CTaHAAPTHbLIX YCIOBMI OCBELLEHMA OKPYXatoLLel cpeabl BCE Apyrue ycrosus Aens-
I0TCA CTaHAapTHLIMW YCNOBUAMU U3MEPEHUA.

5.1.3 UamepeHue koadppuumneHTa cneKTparieHOro oTpaxeHua npu nonycdepuyeckom
Andpy3HoM ocBeleHnn

a) NOMEeCTUTb AUCNnei B (POTOMETPUYECKUIA LLAP UMK STANOHHYIO cdhepy COrmacHo PUCYHKY 6. YcTaHo-
BWUTb nonycdepuyeckoe anpgysHoe ocaeLLeHme OTOMETPUUECKOrO Liapa UMnu 3TanoHHOW cdepbl Ha HYX-
Hyto CCT. MNMogoxaaTb, NOKa UCTOYHUK CBETA CTabUNU3MpPyeTes.

MpuMeyaHue — MaMeHeHUe OCBELLUEHMA B Luape/cepe MOXHO HabrogaTb ¢ NOMOLLBI0 DOTONUYECKOro
JeTeKkTopa, YCTaHOBMNEHHOTO Ha Lwape/cdepe;

b) ycraHoBuTb Ha DUT nonHbIi akpaH HYXHOTO LiBeTa Q (0ObIMHO KPACHOTO, 3€NeHOro, CMHEro unu 6eno-
ro) Mpu HanbonbLUEM YPOBHE OTPaXEHUs, e Q — nepemMeHHas oT UCMONb3yeMOro LIBETa;

¢) cpokycuposatb LMD yepes namepuTernbHYI0 Npopesb Ha NOBEPXHOCTb AUCTNES NPU HYXXHOW NO3ULIMK
aucnnes v npu yrne ot 8 ° 4o 10 ° OTHOCUTENbLHO HOPMAanK K MOBEPXHOCTU Aucnnes. N3ameputb cnekTpanb-
HYIO NAOTHOCTb SHEPreTUYecKon APKOCTU LQ’hemi(x) UIn APKOCTb Lthemi B HY>XHOW MO3WULIMK U3MEPEHUs Ha
Avucnnee, Koraa Ans KONOpPUMETPa Ly i = Yyemi- MPU CNEKTpanbHbIX 3MepeHnsx SpkocTb aucnnes Lq pem;
MOXHO paccyuTaTb C NOMOLLBIO CNEAYIOLLErO ypaBHEHUSA

L = 683[L(A)V(r)dA, )
A
rae V(A) — dyHkuma poTonnyeckoi OTHOCUTENLHON CBETOBOM ah(PEKTUBHOCTH, yka3aHHas B MKO 15.

MpuMedaHue — B HacToseM cTaHgapTe cnekTpanbHble U3MepeHusi, HarnpuMep, CNeKTpanbHOW MITOTHOCTH
3HepreTUyeckoit ApkocTH, GYAYT KOHKPETHO OMPEAensATLCA UX 3aBUCUMOCTHLIO OT ANUHLI BOMHEI [HanpuMep, La pemi(M)]
TorAia Kak WX (hOTOMETpUYECcKas 3KBUBarieHTHasi IPKOCTb He OyfleT UMETb OTUETIIMBON 3aBUCUMOCTM OT ANWHLI BOMHbI

(Hanpumep, Lq pomil;

d) HanpaeuTb LMD B LeHTp kanubpoBaHHOrO ctaHaapTHOro obpasua ¢ koadduuueHtom andysHoro
OTpaxKeHUs 6enoro u U3MepUTL €ro CNEKTPAnNbHYIO APKOCTb Ly pomi(A) MM APKOCTL Ly pemis KOFAA ANCTNIEN
UMEET HY)XHblit LIBETOBON pexuM Q. B cnyyae aTanoHHON cepbl Ly pemi(A) W Lgig hemi ABMSIIOTCS CNEKTPanb-
HOIl APKOCTLIO M APKOCTLIO COOTBETCTBEHHO, KOTOPbIE N3MEPEHBI OT CTEHKU CHEPLI COCEAHEN C STASIOHHBIM
oTBEpCTUEM,

€) paccuuTaTb k03(PULMEHT CNEKTPANbHOTO OTPaXEHUA aucnes pq (A) npu nonycpepuyeckom aud-
(hy3HOM OCBELLEHMM NI KOIDDULIMEHT OTPAKEHUA CBETA ANCNNENA P NPU TOM XKE OCBELLIEHMM [113 HY)XHOIO
useta Q Npu KOHMUIrypaLmm 0CBELLEHNA/PErMCTPALUN, UCMONb3YEMOI B N3MEPEHUMN.

Mpu cnekTpanbHbIX U3MEPEHUAX UCNONbL3YIOT CreayloLee ypaBHeHne

(A
Pa (7~)=Pstd(7~)L’hem'( ) : ©)
Lstgnemi (M)
TAE Pgtq(h) — U3BECTHBIN KOBCHDULIMEHT CNEKTPANLHOMO OTPAaXEHNA CTAHAAPTHOrO 006pasuLa ¢ koadduumeH-
ToM andpcpysHoro otpaxenus 6enoro npu nonyccepruyeckom OCBELLEHUN UKW CTEHKU 3TaNOH-
HOIN cpepbl NPy TOW KE rEOMETPUN U3MEPEHUA.

KoadhdpuumeHT oTpaxeHus cseta gucnnes npu nonycdepuyeckom aAudy3HOM OCBELLEHUN NPU HYXK-
HbIX cnekTpax nonyccepuyeckoro Andhy3HOro ocselleHus £, (1), onpeaeneHHblit ¢ NOMOLbLIO Ko3ddu-

LIMEHTA CNEKTPASIbHOTO OTPaXEHMUA P (A) NPU NCNONL30BAHWN CNEAYIOLLETO YPaBHEHUS

I;PQ (A)Enemi (MV (A)d2
Q= : @
ijhemi (MV(2)dnr
[na moaenuposaHus nonycoepu4eckoro AU dy3HOro 0CBELLEHUS BHE NOMELLIEHUSA CeayeT UCNOonb3o-

BaTb CIE ucrounuk ceeta D75, a ana moaenupoBaHnsa AW dy3HOro OCBELLEHUSI B MOMELLEHUN — UCTOHHUKU
ceera D50 u D65. Heo6x0aMMO NpUMEHATL OTHOCUTENBHBIE CNEKTParnbHble pacnpeaeneHus CIE NCToYHUKOB
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cseta D50, D65 u D75 Tuna A, ykasaxHble B Tabnuue, npuseaeHHoi B MKO 15, Mpu ncnonb3osaHum Aonon-
HUTENbHBIX UCTOYHUKOB JAHEBHOMO CBETA AOMKHO OblTb MPUMEHEHO Creayiowee ypaBHeEHUEe, NPUBEAEHHOE B
CIE 15:

EM) = Eg\) + M{E, (M) + MoE5(M), 3)

rae Ey, Eq n E; — coBCTBEHHbIE PYHKUMM, YKa3aHHble B Tabnuue, npuseaeHHon B MKO 15,
M, n M, — coBcTBeHHbIe (OyHKLUN, ONPEAENeHHbIE B TOM e J0KYMEHTE,
Hanpumep, B Tabnuue 1 npusegeHsl M, n M, ans cny4asa ncnonb3oBaHns UCTOMHUKOB ceeTa D50 n D75.

Ta6nuya 1— CobeTBeHHble yHKUMM My u M, ana CIE nctodHukos gHesHoro ceeta D50 u D75

KoppenuposaHHas LeToBas TemnepaTypa, K
Co6CTBeHHbIe hyHKLMU
5000 7500
M, —1,0401 0,14358
M, 0,36666 —0,75993

Mpu naMepeHnsax apkoCTU NCNONb3YIT (POTOMETPUYECKUI IKBUBANEHT ypaBHeHUS (6)

Lohemi.
Lsidhemi

3TO COOTHOLIEHWE CrnpaBeaiMBO TOMbKO KOrAa UsMepeHue NpoBOAAT NPU TOW XXe reOMETPUYECKON KOH-
dourypauumm n cnekTpanbHOM pacnpeaeneHnn, KoTopble MCMOoNb30BaNMCh Npu KanubpPoBKE CTAHAAPTHOMO 06-
pasua AMdPYy3HOro OTpaxkeHNst BEnoro pyy. [JOMNOMHMTENLHO, M0G0 pacdeT pabo4nx xapakTepUCTUK Anc-
nnes ucnonb3yoLwmii AuddysHoe oTpaxeHue cseta npu nonycdepuyeckom Angdy3HOM OCBELLeHUU npu
NPUMEHEHUU POTOMETPUYECKOTO METOAA C UCMONb30BAHMEM YpPaBHEHUS (9) cnpaBeanuB TOMbLKO NPU UCTOY-
HWKaxX CBETA C aHAMNOMMYHbLIMU CMEKTPaMM1 U reoMeTpUeit;

f) 3apeructpupoBaTb B npotokone ucnbitaHuit CCT UCNbITaTENLHOrO OCBELLEHUA aucnnes, KoHdury-
PauMio UCMLITAHNA, Py, N OCBELLEHHOCTb Ep i HA CTaHAapTHOM obpasue AndicysHoro otpaxenns Genoro.
Mpu cnekTpanbHbIX U3MEPEHUSX CHaYana onpeaensioT CNekTpanbHyo 06My4eHHOCTb £, .(A) C ucnonb3osa-
HUEeM Lstdyhemi(?L) B BUAE 3aBUCMMOTO OT ANWHbI BOMHbI ypaBHeHUA (3). 3aTem MOXHO OonpeaenuTb OCBELLEH-
HOCTb Ep ., MO 06Len popmyne

Pa = Pstd (&)

E = 683[E(A)V/(A)dA. (10)
A

na usmepeHuin 0CBELLIEHHOCTHU, SIPKOCTb Ey .. ONPEAEnsoT HENOCPEACTBEHHO U3 ypaBHEHUS (3) C UC-
Nonb30BaHWEM OCBELLEHHOCTU CTaHAAPTHOrO obpasua oTpaxeHus 6enoro Lgtd hemi-

5.1.4 N3mepeHune Koa(ppuumneHTa oTpaxeHUA ANA HanpaBneHHOro UCTOYHMUKA CBeTa

a) ycraHoBuTb LMD Ha Hy>XHbil yron 063opa gucnnes;

b) copueHTUpOBaTb HaNpPaBNEHHbIA UCTOYHUK B HY)KHOI reOMeTpU4eCcKon KoHdurypauyumu ocseLleHus. B
obLyemM cnyyae cneayer UCMONb30BaTb TEOMETPUIO OTAENBHOIO HaNPaBNEHHOro UCTOYHKKA, ECNU Y AUCTIEN
HET CUINbHOIO MaTpUYHOIo paccesiius. [ing aucnnees ¢ MarpudHbIM paccesstHMeM crieayeT UCMNonb30BaTb UC-
TOYHMK KONbLEBOro cBeTa. BKniounTb HanpaBneHHbIW MCTOYHUK CBETA Ha HYXHYI0 CCT u BbigepxaTb ero 4o
ctabunusauuu. OTperynupoBaTb UHTEHCUBHOCTb UCTOYHUKA TaK, YTOOLI CBET, OTPAXXEHHBIN OT AUCNNEs], CO3-
nasan Ha LMD cunbHbIW CurHarn;

C) yctaHoBUTL Ha DUT Ha nonHbIi 9KpaH HY)XHOTO LiBeTa Q Npyu HanbonbLUeM YPOBHE OTPaKEHUS,

d) n13MepuTb CNEeKTpanbHyI0 NNOTHOCTb QHEPreTMYEeCKon SPKOCTU LQ,dirO”) UIN APKOCTb LQ,dir B HY>KHOW
NO3ULMKM N3MEpPEHna Ha aucnnee, rae Ans konopumetpa Lq g = Ydeir. Mpu cnekTpanbHbIX U3MEpPEHUsX Aap-
KOCTb Lq 4jr AUCNNES C HANPABNEHHBIM OCBELLIEHMEM MOXHO PacCuMTaTh C NOMOLLBIO YPaBHEHUS (5);

€) yaanutb aucnnen u NOMeCTUTbL CTaHAApTHbLIN 06pa3sey, Anddy3HOro oTpaxkeHus 6enoro B Ty e nno-
CKOCTb U3MepeHusa, uto u LMD;

f) U3MepuTbL cnekTpanbHy NAOTHOCTb 3HEPrETUYECKOW SAPKOCTU Lstd’dir()b) Mnn pKOCTb Ls;td’dir Kanu-
6poBaHHOro craHaapTHoro obpasua audysHoro otpaxkeHus 6enoro. Mpu cnekTpanbHbIX N3MEPEHUNAX Crek-
TpanbHylo 061y4eHHOCTb Ey; (A) Ha cTanaapTHOM 06pasue Andy3HOro oTpakeHus 6enoro n Aucnnee MoXHoO
onpeaenuTb B BUAE 3aBUCUMOTO OT ANWHLI BOMHbI ypaBHeHus (3), rae R(A) = Rstd‘dir(k) — N3BECTHbIN KO3 Pu-
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LIMEHT CMEKTPanbHOro OTPaXKeHUst ANs cTaHaapTHoro obpasua Auddy3HOro oTpa)keHus 6enoro npu Tow xe
koHurypaumn. OcselleHune Ey;, Ha AUCNnee MOXHO paccymTarth no ypasHeHnuo (10). Mpu doTomeTpryecknx
U3MEPEHUAX OCBELLIEHNE E j; PACCUMTLIBAIOT HEMOCPEACTBEHHO M0 YPaBHEHMIO (3);

g) paccuntatb KO3(PULIMEHT CMEKTPAsbHOMO OTPaXEHUA Ry (A) Nnn KO3 PULMEHT OTpaXKEHUS CBeTA
Ryjr ANA UBETaA AMCNNEA NPU HaNpaBneHHOM OCBELUEHNI AN FEOMETPUM OCBELLIEHWS/PErncTpaumn, B KOTOpon
NPOBOAMUIIUCE U3MEPEHUA.

Mpu cnexkTpanbHbIX 3MEPEHUsAX KOIPMULMEHT CNEKTPANLHOTO OTPaXKEHUSA Ry (A) onpeaensior ¢ no-

MOLLIbIO CNEAYIOLLEro YpaBHEHUS!
Lagir (A)

Radir (M) = Retd,dir (W)m- ()]

Ans pacyeta koappuLMeHTa OTpaKeHUs CBETa Ry 4 ANA AUCNNEN C LIBETOM Q Npu HaNpaBneHHOM
OCBELLEHUN C HY>KHbIM CNeKTparnbHbIM pacnpeaeneHnem MoXHO UCNoNb3oBaTh cneaytoLlee ypasHeHue

Rogr - | Radir (M Egir (MV (A)dr | 42
[ Eair 1)V (1)an

rae Eg;(A) — OTHOCMTENBHOE CNEKTparnbHOEe pacnpeesnieHne NPu HYXHbIX CNeKTPax OCBeLIeHNS.

Ana wmuTaumM cpeabl OCBELUEHMA B MOMELLEHWM B AAHHOM pacuyeTe cneayer UCNonbL3oBaTb Te e
CMEKTPbl OCBELLEHUSA, YTO U ANna KoaduumeHTa oTpaxeHua npu nonycdepuveckoMm andpdysHoM oceelle-
HuUu [ypasHeHnue (7)]. MNpu uMuTaummn cpefbl OCBELLEHNA BHE NOMELLEHUS C NPSIMbIM COMMHEYHbIM CBETOM AN
E;;(A) mnomkeH BbITh Ucnonb3osaH CIE ncrounuk ceera D50.

Mpn hoTOMETPUYECKUX U3MEPEHUSIX AN OnpeaeneHns Ry, WUCNONb3yloT ypaBHEHWE, aHanorMyHoe
ypaBHeHuio (11). Takoe ypaBHEeHUe cnpaBeAnMBO TONLKO NPU NPOBEASHUU U3MEPEHUS NPU TOW XKe reOMeTpu-
YEeCKOW KOHMMrypauum u ¢ TEM e CNEKTpanbHbLIM pacnpeaeneHuem, KoTopble UCNONb30BaNUCh NPU Kanu-
6poBKke cTaHgapTHOro obpasua andpdysHoro oTpaxeHus 6enoro Reta dir

h) sapeructpuposatb B npotokone ucnoitaHui CCT ocseLleHns gucnnen Nnpu ucnbliTaHuu, napameTpbl
Aerektopa (yron o63opa, yron nons U3MepeHus, pacctosHue Ao obpasua), napameTpbl UCTOMHUKA OCBELLE-
HUA (Yron nageHus, CTArMBaeMblii yron, paccrosHue Ao obpasua, guBepreHums ny4dka/nyya), RQ'dir M YPOBEHb
U3MepeHHOro oceeLleHus Ey;.

5.2 doTomMeTpUYecKaa NNOCKOCTHAA OQHOPOAHOCTb AUCNNEen

5.2.1 Uenb

Llene HacTosiLlero Metroga COCTOMT B onpeaeneHun HOTOMETPUYECKOW NMOCKOCTHOW OAHOPOAHOCTU
EPD npu ucnonb3oBaHuy CTaHAapTHbIX YCoBUi nonycdepuyeckoro AnddysHoOro 0CBeLLUEHUS.

5.2.2 NamepuTenbHoe o6opyaoBaHue

a) annaparypa:

Mameputenb APKOCTU, KOMOPUMETP UMM CNEKTPOPaguoOMETP, UCTOMHMK MOLLHOCTM CMrHana 3anycka,
obopynoBaHue curHana sanycka, npucrnocobrneHve ans nepeeoga AuCnnest UNKU JETEKTOpa/MCTOMHMKA B
BEPTUKANbHOE UMW rOpU30OHTarNbHOE MONMOXEHUE U CTAHAAPTHLIN obpasey AuddysHOro oTpaxkeHus Geno-
ro, KanuBpOBaHHbLIN ANs UCNONb3YEMOI TEOMETPUN OCBELLEHUS/perncTpaumm. Takke MOXHO MCMONb30BaTh
KOHTaKTHbIA CNEKTPOOTOMETP, eCnu ObINO NPOAEMOHCTPUPOBAHO, YTO €ro pesynbratbl CNpaBeanuBbl Npu
CpaBHEHWM C KanMBpoBaHHbIM HEKOHTAKTHbLIM CMEKTPOPaaMOMETPOM, KONTOPUMETPOM UM POTOMETPOM;

b) ycnoeusa ocseLleHus:

JomkHO GblTb MCNONB30BAHO CTAHAAPTHOE HanpaBriEeHHOE KONbLEBOE OCBELUEHWEe unu nonyccepu-
yeckoe ocseLlleHne. CnekTpbl OCBELLEHUA A0MKHbI annpokcumuposate CIE nctovHuk ceeta D50 unu D65.
B MHOM cry4ae mMOXHO UCNONbL30BaTb CTAOUMbHLIA LUMPOKOMOMOCHBIA UCTOYHUK BUAWMOTO CBETA C FMagkumM
cnekTpoMm (Hanpumep, namny HakanuesaHus). B npoTokone ucnbiTaHuin 40mKHbI ObITb Yka3aHbl UCNONb3yemas
reomerpuyeckas kondurypayms ocseryeHus/peructpayumn n CCT nctoyHmka ceera.

5.2.3 Metoa usmepeHus

5.2.3.1 Nonycdhepuyeckoe oceeLLeHne

a) YCTaHOBUTbL CTAHAAPTHYIO KOHUTYpaLUuto nonycthepuyeckoro 0CBeLLEHUS/perncTpauum;

b) nomecTuTh Ancnneli B NNOCKOCTb U3MEPEHMSA UCTOYHUKA CBETA U AETEKTOpa. YCTAHOBUTL Ha AUCNNee
MOMHBIA 3KPaH HY>KHOTO LBeTa Q nNpu HaubonbLIEM YPOBHE OTpaXKeHus. Boigepkars MCTOUHUK CBETA, AeTeK-
TOP W AUCNIEN A0 COCTOAHMA cTabunu3auuu;
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C) ecnu aucnne ManeHsKoro pasmMepa u HaxoanTcs B (hOTOMETPUYECKOM LUAPE, MOBEPHYTL ero 6oKoM
B NNOCKOCTW U3MEPEHUS U BbIMOSTHUTL NOCNeA0BaTENbHbIE U3MEPEHUS B NATU MecTax (nosuumn Py, Py, Py,
P,g 1 Py3) unu B AeBATn MecTax (nosuumun Py, Pg, Pyy, Py3, Pys, Py7. Pyg, Poy U Py3), YKa3aHHbIX HA pUCyHKe
8. Ecnn aucnnen nmeet 6onblume pasmepbl U UCMONb3YETCS 3TanoHHas cepa unu nonyccepa, NOBEPHYTb
cpepy unu nonycepy B CTOPOHY KaxaoW M3 TeX e NATU Unu AeBATU No3uuUmie Ha gucnnee. B kaaon nosm-
ummn P,. amepuTb oTpaxkeHue ceeta Pa pir Mpu n3amepeHnax cnekTpopagmoMeTpoM B KaXXAon no3uuum onpe-
OenuTb CrekTpanbHOe OTpaXkeHue pQ’Pi()\). 3arem paccuutaTtb SKBUBASIEHTHOE OTpaxeHue cseta ansa CIE
NCTovHUKOB cBeTa D50 unu D65 B KaXkgon nosuumn.

5.2.3.2 HanpaBneHHoe OCBELLEHNE

a) YCTaHOBUTb CTaHAaPTHYIO KOHMUIypaLMIo HAaNPaBNeHHOTO OCBELLEHUS/perncTpauum;

b) pasmecTutb gucnnen B NNOCKOCTb M3MEPEHUS UCTOYHUKA CBETA U AETEKTOpa. YCTaHOBUTL HA AUC-
nnee nosHbIi 3KpaH HY>KHOro useta Q npu HaubonbLueM YPOBHE OTpa)keHus. BoliaepxaTb UCTOYHUK CBETA,
[ETEeKTOp U AUCTNEN A0 COCTOAHUA cTabunusauum;

C) NOBEPHYTL Ancnnein BOKOM B MAOCKOCTU U3MEPEHUSI U BbIMOMHUTL NOCNEeAO0BaTeNbHbIE U3MEPEHUs
B NATU MecTax (nosuumumn Py, Py, Pyg, P9 1 Py3) nnu B aesatn mecrax (nosuuuu Py, Pg, Pi1» P13 Pys: Py7s
P1g: P21 Y Po3), ykasaHHbIX Ha puCyHke 8. OnpeaenuTb B KaX0i no3uumm P; k0athULMEHT OTpaxeHns ceeTa
Pa pir Mpu U3MepeHnsIxX CrekTPopaagMoOMETPOM ONPEAENUTL B KAXA0W NO3MLUKN KOI(MDMULIMEHT CNEKTPASbHOTO
oTpaXeHus pQ'Pi(A). 3areM paccuuTaTtb 3KBUBaNEeHTHOe oTpaxeHue ceeta ana CIE ucrounukos ceeta D50
unu DB5 B Kaxaon no3uuum.

5.2.4 OnpepgeneHusa n oUeHKn

doTOMETPUYECKaA HEOAHOPOAHOCTL AMCNNea B NpoUeHTax npu usete Q U npu nonycdepuyeckomM oc-
BELLEHUN 3a4aeTCa ypaBHEHUEM

NUg hemi (A) = 1009 PQmex —Pamin, (13)
Pa,max
FA€ PQ max ¥ PQ min — MaKCMManbHas U MUHUMANLHAA OLEHKA OTPAXEHNS! CBETA B U3MEPEHHBIX NO3ULINAX.
p1 HanpaBSieHHOM OCBELLUEHUM hOTOMETPUHECKAn HEOAHOPOAHOCTL AUCNINES B NPOLIEHTaX Npu LBETe
Q 3apaeTca ypaBHEHUEM

NUar (1) = 100% " 2mex—Famin, (14
Q,max
roe RQ’max n RQ,min — MakcuMmanbHOe U MUHMMAarbHOE 3Ha4YeHue KoaduumeHTa oTpaXeHna ceeta B U3-
MEPEHHbIX NO3ULIUAX.
POTOMETPUUECKYIO OLIEHKY HEOZLHOPOAHOCTU HEOOXOAMMO NPUBECTM B NPOTOKOMNE UCMBITAHUA BMECTE C
onucaHueM reoMeTpuYecKon KoHdurypauumn ocsewleHusi/perncrpauum u CCT UCTOYHMKA CBETA, NPU KOTOPON
OHa Obina usmepeHa unu paccuutasa (Hanpumep, B otHoweHun CIE ucrounuka ceerta D65).

5.3 KoHTpacTHOCTb

5.3.1 Uenb

Llenb HacToAwero meroga CoCTouT B onpeaeneHun KoHTpactHoctn EPD npu ucnonb3oBaHuu ykasaH-
HbIX YCITOBWUI HanpaBneHHoro unu nonycgepuyeckoro Anddy3Horo oCseLLeHus.

5.3.2 UameputenbHoe 060pyaOBaHue

a) annaparypa:

M3ameputent SpKOCTU, KOMIOPUMETP MAWU CMEKTPOPaaUOMETP, CMOCOOHBIN U3MepsTb SIPKOCTb, UCTOY-
HUK MOLLIHOCTM CurHana 3anycka, o6opyaoBaHue curHana sanycka. Taike MOXHO MCNONb30BaTh KOHTAKTHbIN
cnekTpodoTOMETP, ecnu BbINo NoKa3aHo, YTO €ro pe3ynbraTbl CNPaBeanuBbl NPU CPAaBHEHUM C KanubpoBaH-
HbIM HEKOHTAKTHbIM CMEKTPOPAANOMETPOM, KONMOPUMETPOM UNKU (POTOMETPOM;

b) ycnosusa oceelleHus:

[omkHO ObITb MCNONb30BAHO CTAHAAPTHOE HanpaBMEHHOEe KOMbLEBOe OCBelueHWe unu nomycdepu-
yeckoe ocBelleHue. CnekTpbl OCBELLEHUs1 AOMMKHbLI annpokcumuposaTtb CIE uctouHuk csera D50 unu D65.
B nHom criydae cnegyet Mcnonb30BaTb CTabUMbHBIA LUMPOKONONOCHLIM UCTOMHUK BUAUMOTO CBETA C rMaAKUM
CNeKkTpoM (Hanpumep, namny HakanueaHus). B npoTokone ucnbitaHui AOMKHbI ObITb YKa3aHbl MCNONb3yeMas
reomeTpuyeckas koHdurypaumsa ocseleHus/peructpauum u CCT UCTOYHUKA CBETA.

5.3.3 MeTtoa usmepeHus

a) cobpaTb YCTAHOBKY AN U3MEPEHUs OCBELLEeHMsA/perncTpaummn npu ncnonb3oBaHUM OAHOW M3 CTaH-
JapTHbIX reOMeTpUYecKknx KOHUrypauuin oceelleHua u aetektopa/perncrparopa. Cnegyetr ucnonb3oBarb
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pekoMeHayeMble YyCrioBusl. B npoTokone ucnbiTaHwii A0MmKHa ObITh ykaszaHa Ucnonb3yemas reoMeTpuyeckas
KOHUMrypaums ocseLLeHusa/perncrpauuu;

b) ycraHoButb Ha DUT nomHbIAn 3KpaH HY>XHOro LBeta Q npu HanbonbLueM ypoOBHE OTpaXeHus. Peko-
MEHAYETCs1 UCNorbL30BaTh Oenbiit 3kpaH. Hanpasute LMD Ha ueHTp akpaHa (nosuumsa Pg) npu ctaHaapTHOM
yrne 0630pa;

C) U3BMEPUTL APKOCTb Aucnnes LQ'high npu HaMbOoNbLLEM YPOBHE OTPaXEHUS.

Mpu ucnonb3oBaHuU CNEKTPOPaAAUOMETPA CHavarna UsMepuUTb KOI(PMULMEHT CNEKTPaNbHOIO OTpaXxe-
HUSI C UCNOMNb30BaHMEM METOAA, NpuBEAEHHOro B 5.1. 3ateM onpeaenuTb KOIPAMULUMEHT OTPaKEHUS CBETA
RQ,high C NoMoLLbIO ypasHeHun (5) n (6) ana nonycdepuyeckoro ocseLleHust unu ypasHenun (10) u (11) ana
HanpagBrneHHOro OCBeLLEeHus, koraa E(A) — oTHOCUTeNnbHOE cnekTpanbHoe pacnpeaenexdne ansa CIE ncTouHu-
koB ceeta D50 unu D65;

d) ycraHoButb DUT Ha camblii HU3KUil ypOBEHb OTPaXKEHUS;

€) U3SMEPUTb APKOCTb Aucnnes LQ’Iow NPY HANMEHBbLLUEM YPOBHE OTPaAXKEHUSA.

Ana pacyera koadpuumeHTa oTpakeHUs ceeTa RQJOW npu HaUMEHbLLEM YPOBHE OTpaXXeHUst HeobXxo-
AUMO UCMOSNBb30BaTh T XXE CMEeKTPbl OCBELLUEHUS, KOTOPbIe MCNOMb30BaNUChL NPU HanbonbLUEM YPOBHE OTpa-
KEHUS.

5.3.4 OnpepneneHnsa U OLIEHKN

KonTpactHocTb CR onpeaensiot u3 hopmynsl

_ Lanig
LQ,Iow ’

Ecnu ana namepenusa koadpduumeHTos oTpaxeHusa ceeta DUT npu ocsewieHum CIE nctouHukamu ceeta
D50 unu D65 CIE ucnonb3yioT CNekTpopagmomMeTp, TO KOHTPACTHOCTb MOXHO onpeaenutb no opmyne

CR (15)

Raigh
CR = —Dieh (16)
RQ,Iow
MpuMeyaHue — Ecru MaMmepeHne BLINOMHSIOT NPU NONYCHEPUHECKOM OCBELLIEHUM, PE3YNETAT MOXHO 060-

3Ha4YUTb Kak CRQ hemi; €CInn UCnonb3yoT HanpaBneHHOoe oCBelleHne, To pesynbraTt USMEepPEeHUA MOXHO 0603Ha4YUTb Kak
CRQ d' '
dir:

B npoToKose ucnbITaHUs AOMKHbI ObITb YKa3aHbl CNEKTPbI OCBELLEHUS, UCMOMb3YEMbIE MPY N3MEPEHUN
KOHTPaCTHOCTH.

5.4 KOHTpacTHOCTb B OKpyXaluien cpene

5.4.1 Uenb

Llenb HacTosLwwero meToaa COCTOUT B ONPEAENEHUU KOHTPACTHOCTU AUCNIIEA HA OCHOBE 3MEKTPOHHOMN
6ymaru (EPD) npu ykasaHHbIX YCIOBUSAX OCBELLEHUS B MOMELLEHUM UIM HEBHOTO OCBELLEHUS. Ee paccuuTbl-
BaKOT HA OCHOBAHMU NPEeABaPUTENbHBIX U3MEPEHUIN OTPaXKEHUS.

5.4.2 YcnoBua usmepeHus

a) yCcrnoBuA OCBELLEHUSA:

Heobxoanmo ncnonb3oBaTh CTAHAAPTHLIE YCNIOBUSI OCBELLIEHMS B OKPY>KatoWwel cpee noMeLleHust unu
€CTECTBEHHOE OCBeLLEeHUEe Npu sICHOM Hebe. B 3aBUCUMOCTM OT MPUMEHEHUS TAKKE MOXHO MCNONb30BaTh A0-
NOfHUTENbLHOE OCBELLEHUE (HanpuMep, UCTOUHKKKM ceeTa D50 unu D65);

b) 3a ucknoueHnem CTaHAAPTHLIX YCIOBUI OCBELLEHNS B OKPYXKaIOLLEW Cpeae BCe Apyrue yCnoBus sie-
NATCA CTaHAAPTHLIMU YCAOBUAMMN USMEPEHUIA.

5.4.3 MeToa nsmMepeHuA

KoHTpaCTHOCTb B OKpY>KaloLLen cpefe onpeaenstor U3 M3MepeHuin OTpaxeHus AUCNmes B yCrOBUAX NO-
nycdpepuyeckoro Auddy3HOro 0CBELLEHUS UNM OCBELLEHUSA HANPaBeHHbIM UCTOYHUMKOM. MeToa nsmepeHus
KoahpuumeHTa oTpaxkeHnsa aucnnes npu auddysHom nonycdhepmyeckoMm 0CBELLEHNMN U NPU HanpaBneHHOM
ocBeLleHun anst TpebyemMbix CNEKTPOB OCBeLLeHUs onpeaeneH B 5.1.3 n 5.1.4. 3T napameTpbl OTpaXXEHUA
NCNONb3YIOT AN pacyeTa CyMMapHON APKOCTU ANCMNES NO OTPAXKEHUIO NPU HAUMEHbBLLEM YPOBHE OTPaXKEHUSI
ceporo (uset K) u npu HanbonbLUeM YpoBHe oTpaxeHus ceporo (uset W) npu TpebyemMbiX YPOBHSIX OCBELLE-
HUA. KOHTPaCTHOCTL B OKpYXXalOLEN cpefe — 3TO OTHOLUEHUE CYMMAPHON APKOCTU MPU BEPXHEM YPOBHE K
CYMMapHOI SAPKOCTU NPU HUXKHEM YPOBHE.

KoHTpacTHOCTb Npy AHEBHOM CBETE UMK NPU OCBELLEHMN B NOMELLEHUW PaCCUUTBIBAIOT, UCMONb3YH Cre-
aylollee ypaBHeHue:
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Enemi
( Wi Pw Egir COSQS)

: an
Enemi
Ry emi
( Kdie + P Egir cosfg )

rae Eqemi = 300 Nk — napameTtp no yMOM4aHUIO B YCITOBUAX MOMELLEHUSA/MUTANBHOIO 3ana;

Epemi = 19000 nk — napameTp no ymOn4aHuio npum AHEBHOM CBETE BHE NOMELLECHUS;

0g = 45 ° — napameTp no yMOM4aHWio B YCIIOBUSIX MOMELLEHMS/MUTANLHOTO 3ana u npu AHEBHOM cBeTe

BHE NOMELLEHUS;
E;;,c0s0g = 200 Nk — napameTtp no yMOMaHMIO B YCINOBUSX NOMELLEHNA/MUTaNbHOTO 3ana;
E 4;,c0s0g = 65000 nk — napameTp nNo yMOn4aHuio Npu IHEBHOM CBETE BHE NOMELLIEHUS.
Mpu ncnonb3oBaHMKU AOMONMHUTENbHBIX KOH(UIYpaLIMIA MU YPOBHEN OCBELLEHUSA UX HeoBX0aAUMO yKa-

3aTb B NPOTOKONE UCNbITaHUS. Bce napameTpsbl, UCMONIb3yeMble 4TSt pacyeTa KOHTPACTHOCTU B OKpYXatoLwen
cpeae, AOMKHbI GbiTb BHECEHBI B MPOTOKON UCMBITAHUSA.

ACR =

5.5 MNepekpecTHaa nomexa

5.5.1 Uenb

Llenb HacToswero meroga cocTout B onpeaeneHum oToMeTpUYecKkux nepekpecTHolx nomex EPD npu
UCMNOMb30BaHUN CTaHAAPTHLIX YCAOBMIA HanpaBIeHHOro unu nonycdepuyeckoro AuddysHoro 0CBELLEHUs.

5.5.2 NameputenbHoe o6opyaoBaHue

a) annaparypa:

M3MEepUTENb SIPKOCTU, KONMOPUMETP UNU CNEKTPOPAAUOMETP, CMOCOOHLIN M3MEPATb APKOCTb, UCTOMHUK
MOLLHOCTM curHana 3anycka, o6opygoBaHue curHana 3amycka. Takke MOXHO MCMONb30BaTb KOHTAKTHbLIN
cnektpodboToMeTp, ecnu Gbino NOKa3aHo, YTO ero pesynbraTbl CNPaBeAnUBLI NPU CPaBHEHUM C KanubpoBaH-
HbIM HEKOHTaKTHbLIM CMEKTPOoPaauoOMETPOM, KOTOPUMETPOM UNK POTOMETPOM.

b) ycnosusa ocBeLUeHus:

J[omKHO ObITb MCMOMNL30BAHO CTaHAAPTHOE HanpaBeHHOE KOMbLEBOE OCBELLEeHUe unu nonycdepude-
ckoe ocBeLleHue. CnekTpbl OCBELLUEHUA AO0MKHbI annpokcumuposatb CIE uctouHuk cseta D50 unu D65. B
MHOM Cry4ae cnefyeT UCMonb30BaTbh CTAGWIbHLIA LUMPOKOMONOCHbLIA UCTOMHUK BUAUMOIO CBETA C rMajKkuM
CMEeKTpoOM (Hanpumep, namny HakanueaHus). B npoTokone ucnbitaHui OMKHbI ObITb YKa3aHbl MCNONb3yemas
reoMeTpuyeckas KoHdurypauus oceeLueHus/pernctpauum u CCT UCTOYHMKA CBETA.

5.5.3 MaTpuyHbie gUCNIIen CO WKanowu PKOCTH

5.5.3.1 Metoa nsmepeHus

a) 3anycTuTb AMCMNEeR C MOMHeIM 9KPaHOM LBeTa Q npu YPOBHE BXOAHOMO CurHana, paBHoMm 50 % ot
MONHON WKanbl. Hanpumep, B 8-6utHOM cucteme RGB OCHOBHOM LIBET yCTaHABNUBAIOT NPU YPOBHE CUrHana
128. lNpu aTOoM U3MEpPEHUU PEKOMEHAYETCA UCNOMNb30BaTh, MO KPalNHEN Mepe, Ccepblit LIBET. DKPaH AOIDKEH
CcTabunmanpoBaTbCA Kak MUHUMYM B Te4eHue 3 c. 3ateM M3MepuTb OTpakeHe Unn Ko3h(PULMEHT OTpae-
HUs B no3uuusx Py, Py3, Py; U Py HA HOpManu k akpaHy (unu koHdurypaumsa di:8° npu nonycepnyeckom
ocBeLLeHun). N3mepsiemblii KOIPHULMEHT OTPaXKEHNS B KKAOI No3uummn P; 0603Ha4aloT Kak R fil;

b) 3anyctutb aucnnen AnNA CO3AaHMA YEPHOro NPSIMOYTONbHUKA (HAUMEHbLUWI YPOBEHb OTPAaXKEHUS)
noBepX NPEAbIAYLLETro U306paxeHus C yrnamu, onpeaensieMbIMu LIEHTpamu nosuuun Py, P4, Pg 1 Pg (oM.
pPUCYHOK 9). DKpaH A0MmKeH cTabnunuM3npoBaThCsl Kak MUHUMYM B TeYeHUe Tpex cekyHA. MOBTOPHO U3MEpPUTL
ko3pchuLmeHT oTpaxeHus R[i] B nosuumsax Pg, Py3, P17 1 Pyy;

C) B 3aKINiOY4EeHUE U3MEHUTbL AaHHble U300paxeHUst B yKa3aHHOM Bbille NPAMOYTOSfIbHUKE Ha NOMHbIN
Genbin uBeT (HanbonNbLWKUI YPOBEHb OTPaXKeHUS). DKPaH AOIMKEH CTaGUNU3NPOBATLCA Kak MUHUMYM B Teue-
Hue 3 ¢, 3aTeM n3MepuTb k03PULIMEHT oTpaxeHus Ry,[i] B nosuumsx Py, P53, P17 u Py,.
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PI/ICyHOK 9 — I'Ipﬂlvloyroanoe OKHO Nnpun nsmepeHun I'IepereCTHOI7I nomexun

5.5.3.2 OnpegeneHusa u oueHkn
MepekpecTHas nomexa 6enoro no ropnsoHTanm HXTW,%, onpegensertcs no gopmyne

HXTW  100-max {«W [21]-«ref [21]  «W [13]-«ref [13/] 1s)
| «ref [21] «ref [13] J

rae MakcuManbHblii onepatop (JA|V|B|) onpegensieT makcumasibHOe abCconioTHOE 3HAYeHWe B UHTepBase OT
A po B.
MepekpecTHas nomexa YepHoro no ropusoHTasn HXTK, %, onpegensetca no cdopmyne

{«K [21]-«ref [21]  «K [13]- «ref [13] \

HXTK =100-max (29)
| «ref [21] «ref [13] J
MepekpecTHas nomexa (cymmapHas) no ropusoHtann HXTTenepb onpegenseTca no gopmyrne
HXT = TaX(HXTw V HXTK). éO)
AHanornyHo nepekpectHas nomexa 6enoro no septukanm VXTW %, onpegensercs no opmyne
VXIw =100- max {«W [91- «ref[91 «W [17]- «ref[17] 1 (1)
| «ref [9] «ref [17] J
MepekpecTHas nomexa 4yepHoro no Beptukann VXTK, %, onpegenserca no gpopmyne
0, - -
VXTK =100-max % [9]-R ref[9]  «K [17]-«ref [17] (2)
«ref [9] «ref [17]
1 nepekpecTHaa nomexa (cymmapHas) no septvkanu VXT onpegensiercsa no dopmysne
VXT = max(VXTWV VXTK). (23)

5.5.4 YepHo-6enble (4BYXYpPOBHEBbLIE) MATPUUHbIE AUCTNEN

5.5.4.1 MeTtoa nsmepeHus

a) nofatb MOSIHO3KPAHHbLIM CUrHas/I Ha YCTPOWCTBO, obecneymBalollee pexmm MakCUMasibHOro oTpaxe-
HUSA. 3aTeM N3MepUTb KO3IUUNEHT OoTpaxKeHuss B no3numax Pg, P13, P17 n P21 Ha Hopmaun K akpaHy. O60-
3HAUYUTb M3MEPEHHbIN KO3(hPULNEHT OTpaxeHms B no3uummn Pj kak Rmex refli];

b) nameHnTb ypoBeHb 3anycka B npegenax nNpsMOYro/ibHMKa, ONpefesieHHOro LeHTpaMu nosvumii P2,
P4, P6 n P8 (CcM. pyCyHOK 9), O COCTOSIHUS HAUMEHbLLETO OTPAXKEHUS U MOBTOPHO M3MEPUTb KOIAULMEHT
oTpaxeHus B no3unuymsax P9, P13, P17 n P21, 0603HaunB ero kak Rmin[i];
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C) NOAAaTb NOMHOSKPAHHLIN CMTHAN Ha YCTPOMCTBO, OOecneunBaloLLee peXxmm MUHUMAIIbHOTO OTpaXe-
HUS1. 3aTeM M3MEPUTb KOIPMULIMEHT OTpaKeHUA B nosuumax Py, P, 5, Py, n P,y Ha HOpManu k akpaHy. O6o-
3HAYUTb UIMEPEHHbIN KOIHPULMEHT OTpaxeHus1 B nosuumu P; Kak Rmm’ref[l

d) u3ameHuUTbL YpPOBEHb 3anycka B npeaenax npﬂmoyronbuwxa OnpeneneHHoro LeHTpamn nosuuuin Po,
P4, Pg 1 Pg (CM. pUCYHOK 9), A0 COCTOSIHMA HAUGOMNbLLUETO OTPAXEHUSI U NMOBTOPHO U3MEPUTL KOIPHULIMEHT
oTpaxeHus B nosuuuax Py, P, 3, P, n P, , 0603HauuB ero kak R

5.5.4.2 OnpeaeneHnsa n OUeHKU

MNepekpecTHas nomexa mexay MUMHUMYMOM U MakCUMyMOM X7,

max[i]'

%, onpeaensaercs no opmyne

min/max,
R |i
XTvin/max = 100~max[| '"'"L'] "‘:[‘X]ref[ ]I npu i = 9,13,17 21] 24
max re
MepekpecTHan nomexa Mexq1y MakCUMyMOoM U MUHUMYMOM XT .. ... %, onpeaenseTca no opmyne
-R
XT rax/min = 100~max(| max’g] T["I‘]'ef[ ]I npu i =9,13,17 21) (25)
'min re

Pesynbrar Takoro usMepeHusi MOXeT CyLLECTBEHHO 3aBUCETb OT YyBCTBUTENbHOCTM LMD. Ycnosus us-
MepEeHUs1 AOKHbI ObITb YKa3aHbl B MPOTOKOJIE UCTILITAHUS.

5.6 LiseT gucnnesn, uBetoBas raMmMa v nnouaab LiBETOBOW rAaMMbI

5.6.1 Llenb

Llenb HacTosiLLero metoaa COCTOUT B OnpeAerneHnn LIBETHOCTU U LBeToBow rammbl EPD npu 3agaHHOM
uBeTe Q B ykaszaHHbIX YCNOBUAX HANPABNEHHOTO Unu nonycdepnyeckoro Anddy3HOro oceeLleHus.

5.6.2 NameputensHoe o6opyaoBaHue

a) annaparypa:

CnekTpopaguoMeTp, UCTOMHMK MOLLHOCTM curHana 3anycka, obopyaoBaHue curHamna 3anycka, CraH-
JapTHbIi 06paseyl Anddy3sHoro otTpaxeHust 6enoro, kKanMbpoBaHHbIN AN UCNONb3YEMON KOHUIypaLmm oc-
BELLEHUsA/perncTpaumnmn. Takke MOXHO UCMONb30BaTb KOHTAKTHbIA CNEKTpPodOoTOMETP, ecnu 6bINO NokasaHo,
YTO €ro pesynsraThl CNpaBeaAnuBbI MPU CPABHEHUU C KATMOPOBAHHBIM HEKOHTAKTHLIM CMEKTPOPaAUOMETPOM.

b) ycnosus oceeLUeHuUs:

Heo0x0aMMO MCnonb30BaTh CTaHAAPTHOE HaNPaBfeHHOe KOMbLEeBOE OCBELLeHWe unu nonycdepuye-
CKoe ocBelleHne. Cneayer UCnosib30BaTh CTAOUIIbHbIA LUMPOKONOSIOCHBIN UCTOYHUK CBETA C rNagkuM Chnek-
TPOM, HaNpUMep, famny HakanuBaHua B yCTOWYUBOM pexxmme. B 3aBUCUMOCTM OT NPUMEHEHUA TAKKE MOXHO
MCNOMb30BaTh AOMNOMHUTENBHOE OCBELLEHUE. B NPOTOKONE UCNbITaHUM AOMMKHBI ObITh YKa3aHbl MCNONb3yeMas
reoMetTpuyeckasa koHdurypauua oceelueHus/permctpauum n CCT UCTOYHMKA CBETA.

5.6.3 MeToa usmepeHus

a) CobpaTb yCTaHOBKY ANt U3MEPEHUsI OCBELLEHUs/perucTpauum npyu UCNONb3OBaHUM OJHOW U3 CTaH-
JapTHbIX KOHUIypauuin OCBELUEHUs U aetekTopa/perncrparopa. Heo6xoaumo Ucnonb3oBaTb peKOMeHaye-
Mbl€ YCroBKSA. YKasaTb MCMNOMb3YEMYIO reOMETPUYECKYIO KOHUTypaLUumIo OCBEeLLeHUA/perncTpaumm B npoTo-
KONe UCMbITaHUs.

b) YcraHoBuTb Ha DUT nonHbI 9kpaH HY)HOTO LiBeTa Q npu HaubonbLuem ypoBHe oTpaeHusi. Hanpa-
BUTb LMD Ha LeHTp skpaHa (nosuuus Py) npu ctaHgapTHOM HanpasneHun o63opa.

¢) MamepuTb kOIDMUUMEHT CNEKTPanbHOro oTpaXeHust [pQ hig h(7\.) unm RQ hig n(M] npu usete aucnnes Q.
3arem onpeaenuTb OTpaXXeHne CBeTa PQ,high C NOMOLLbIO ypaBHeHMM ®)un (7) .qnﬂ nonycdepuyeckoro ocee-
LEHNA NN KOIPMDULNEHT OTPaXKEHUSA CBeTa Rq high € MOMOLBIO ypasHeHui (11) u (12) ana HanpaBneHHOro
ocBeLleHust, koraa E(A) — oTHocuTENbHOE cnekTpanbHoe pacnpeaenenue ansa CIE ucrouynukoB ceeta D50
unu D65.

5.6.4 OnpegeneHUs U OLIEHKH

HopmanusoBaHHbIE 3HA4YE€HUSA OCHOBHbIX LIBETOB AWUCMIIEA NPU LIBETOBOM COCTOSHUM Q, npu nonycde-
PUYECKOM OCBELLIEHUM, NPU ChekTpansHoM pacnpegeneHun En(A) ansa CIE ncrounnkos ceera D50 unu D65
onpeaensaloT U3 ypaBHEHUN

X'q = k[papigh (M) Ep (M) X(A)dA, (26)
s
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Y'q = kfpapign (M) Ep (M)¥ (M)dA, @
A
Z'q = kfpapigh (MEp () Z(1)dA, (28)
A
k =100/ [Ep (A)y (A)dA, (29)
A

rae X(A) y(A) v z(A) — dyHkuum cnoxenus useros (MKO 15).

[nsa onpeaeneHnss HOPManU30BaHHbIX 3HAYEHWIW OCHOBHBIX LIBETOB MPU HaNpaBrE€HHOM OCBELLEHUU C
3aMeHomn Pq,high HA RQ high VCMOMNb3YIOT aHANIOMMYHOE MCCNIEA0BaHNe. B userosBoMm npocTtpaHcTee XYZ cTaH-
aapra MKO 1831 onpe,u,eneHbl KOOPAWUHATHI LIBETHOCTU (X, ¥) AMCNNEA NPU HY>XHOM LIBETOBOM COCTOSHUW/
pexuMe Q B YKa3aHHbIX YCIIOBUSAX OCBELLEHUS

X,
XQ:.—C.’).7 (30)
XQ+YQ+ZQ
Yl
Ya=————. @31)
XQ +YQ +ZQ

[ockonbKy LBeToBoe NPoCcTpaHcTBO XYZ He BOCNPUHMMAETCHA OAHOPOAHBIM, PEKOMEHAYETCA BblpaXaTb
LiBET AMCries B 0QHOPOAHOM LBeToBOM npoctpaHcTee MKO 1976 (MKO 1976 UCS) ¢ koopauHataMu uBeT-
HocTu (U, V)
qu _ ' 4X'Q _ 4XQ , (32)
XQ+15YQ+3ZQ _2XQ+12yQ+3
C_ ' gyc? - ng . (33)
Xq+15Yq+3Z —2Xq+12yq+3
5.6.5 LiBeToBas ramma gucnnes
LiBeToByto ramMmy Aucnnes onpeaensioT nyTeM U3MEPEHUs KOOpAWMHAT LBETHOCTM (X, y) cTaHaapra
CIE 1931 y ka)xgoro OCHOBHOIO LiBeTa MocrefoBaTenbHO Npu MX HanbonblUeM YpPOBHE OTpakeHusi. Taike
HeoBXx0aMMO U3MepPUTb KOOPAUHATLI LIBETHOCTM 6enoro LBeTa npu 3agaHHOM UCTOYHUKE OCBELLEHUs], koraa
BCE OCHOBHbIE LiBETA MMEIOT HaubBonbLUUIA YPOBEHb OTPAXKEHUS. B MPOTOKONE UCMbLITAHUI BCE OCHOBHLIE LiBE-
Ta U To4ka 6enoro AoMmkHbI ObiTb CBEAEHbI B Tabnuuy. LiBeToBas ramma UnnioCTpupyeTcs TPEYronbHUKOM Ha
rpaduke useTHocTein ctangapta MKO 1931 (x, ), choOpMUPOBAHHOM U3MEPEHHbIMU LIBETHOCTSIMU OCHOBHbIX
LBETOB (XR, YR), (Xg» ¥Yo) M (Xg, ¥g) B KAYECTBE YIOBbLIX TOYEK (CM. pUcyHOk 10). [ins onpeaeneHus LiBEToBOM
raMmmbl UCMOSb3YIOT CNEAYIOLLME UCXOAHBbIE NapaMeTpbl: NOLWaab LBETOBOW raMMbl HA ABYXMEPHOM rpadu-
Ke LIBETHOCTU M 06BbEM LIBETOBOI ramMmMbl B TPEXMEPHOM LIBETOBOM NPOCTPAHCTBE. [N onpeaeneHns Takmx
napamMmeTpoB LBETOBOIN raMMbl HEO6X0AMMO MCNONL30BaTb OAHOPOAHLIE LIBETOBLIE MPOCTPAHCTBA, HanpumMep
CIELUV u CIELAB.
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PucyHok 10 — Mpumep LBETOBOI rammbl gucnnaes

5.6.6 MMnowagb LBETOBON rammsl gucnaes

5.6.6.1 Mnowaab LBETOBOI raMMbl Ha rpadomke LeeTHocTn (U, \/) MKO 1976

Mnowaab UBETOBOW rammbl AWCMAESA MOXHO OMpefenvTb MyTeM W3MEPEHWUsI KOOPAMHAT LBETHOCTM
(', Y) MKO 1976 kagoro OCHOBHOMO LBeTa NocnefoBaTtesibHO Mpy UX HambosbLUEM YPOBHE OTPaKEHWS.
Ecnn gaHHbIMKM M3MEpPeHns SABAAKOTCSA KoopauHaTtbl uBeTHocTu (X, y) MKO 1931, ncnonb3yloT npeobpaso-
BaHWA B ypaBHeHusax (32) u (33). MNnowanb LBETOBOM rammbl paccyMTLIBAKOT Kak nnolwanb TpeyrosbHuka,
CTArMBaemMoro koopauvHatamm ugetHoctn (U'R, IR, (U'G, \/G un (u'B, \/B) MKO 1976 UCS OCHOBHbIX LIBETOB
avcnnes, vykasbiBaloT B NPOLEHTax OTHOCUMTENbHO NA0LWaAM B NpeAenax IMHUM CNeKTpasbHbIX LBETHOCTEN:
A =256,1|(uR- unB) (VG- \/B) - (UG- u'B) (VR- \/B)|, rae HmxHWe nHaekcol R,G, 1 B OTHOCATCA K OCHOBHbIM
LiBeTaM: KpacHOMy, 3e/leHOMY 1 CMHeMy. Hanpumep, nnowagb LBETOBOWM raMmbl B NpuMepe, NprBefeHHOM Ha
pucyHke 10, 6bina 6b1 25 %, a nnowasb OCHOBHbIX LBETOB LIBETOBOro npoctpaHcTBa sSRGB (M3K 61966-2-1)
C KoopauHaTamy LBETHOCTU (X, Y): KpacHbli useT (0,64, 0,33), 3eneHbiin uget (0,30, 0,60) n cuHuii yget (0,15,
0,06) 6bIna 6bl 33 %.

5.6.6.2 Mnowaapb usetoBoi rammsl B CIELAB 1976

Mnowaae BOCNPUHMMAEMOl LIBETOBOV ramMMbl MOXHO Takke paccuuMTaTb B MOCKOCTM a*b* LBeToBO-
ro npoctpaHctea CIELAB 1976. lMNepBoHavya/lbHO U3MEPSIOT KOIPMULNEHTLI CNEKTPASIbHOTO OTPaXeHuUs u3
[ypaBHeHus (6) nan (11)] uBeTOB NOMIHOIO 3KpPaHa, yKkasaHHbIX B Tabnuue 2. 3aTem onpefensatoT HoOpMaIn3o-
BaHHble 3HAYeHWs OCHOBHbIX LIBETOB /1 3TasloHa 6e/10ro npyu MUCnosib30BaHNM UCTOYHWKOB cBeTa D50 wnm
D65 ¢ nomMoLLbio ypaBHEHUI ¢ (26) no (29). B 3akntouyeHne paccuntbiBaloT 3HauyeHus L*, a* n b* CIELAB gns
Kaxoro ugeta Q ¢ MOMOLLbIO CNeayoLNX YpaBHEHWIA

1.#=116 f(Y/YR)~ 16, (34)
a* = 500 [f (X/Xr) - f (Y/Yn)], (35)
b* = 200 [f (Y/Y) - f (Z/Zn)], (36)
t43 npu f > (6 / 29)3
roe f(t) =< (37)

16
+ —m-m- B VIHbIX CriyyasX,
16
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Korga Xn, ¥n, Zn npeAcTaBnsaoT 3HaUeHNss OCHOBHbIX LIBETOB abCcosIloTHO 6e1oro nambepToBcKoro auddyso-
pa, aX, Y, Z— gpyrue useta, npusegeHHble B Tabnuue 2. TabynmpoBaHHble 3HaYeHWS OCHOBHbIX LiBETOB A5
abCcoNtoTHO 6e/10r0 NambepToBCKOro Andadpy3opa, ocBelLaeMoro pasHsiMu cBetunsHnkammn CIE, npuBefeHsl B
M3K 61966-2-1, Bkntoyasa CIE nctounmkn ceeta D50 (Xn= 96,43, Yn= 100 nZn= 82,51) n D65 (Xn = 95,046,
¥Yn= 100 n Zn= 108,906).

Tab6nunuya 2— BxoAHble cUrHaNbl NPU M3MEPEHMAX naowaan ueToBoit rammsl CIELAB u CIE USC uW

YpoBeHb 8-6UTHOro curHana

Lger Q
R (KpacHbIii) G (3eneHblid) B (CuHuit)

KpacHblii 255 0 0
3eneHblii 0 255 0
CuHwuiA 0 0 255
XenTblii 255 255 0
MypnypHbIii 255 0 255
ony6oii 0 255 255
Benblii 255 255 255

MpumeyaHune — [Ns OUEHKM NaoWaan LBETOBON raMmbl «6enblii» UBeT Heoba3aTeneH. benblii LBET BKIHOYEH
B flaHHY0 Tabnuuy ToNbKo AN1S NpeAcTaBieHns TOUKN «benoro» Ha rpaduke CIE UCS uw.

3HayeHnsa a* n b* HacblWeHHbIX UBETOB M3 Tabnuubl 2 npeactaBieHbl Ha rpadmke B NOCKOCTU a*b*
usetosoro npoctpaHcTea CIELAB. MNpumep npuBedeH Ha pucyHke 11.

PucyHok 11 — lMpumMep pesy/bTaTtoB OLEHKM NAoLWaan LBETOBOW raMMbl Ha NI0CKOCTM 3*b* LIBETOBOTO NpOCTpaHCTBa
CIELAB

MpaHWua nnowaan UBETOBOM raMMbl YCTPOCTBA NpeacTaB/ieHa M3MEePEHHbIMI HACbILEHHbIMW LBETA-
MU, MpUBAMKEeHHOe 3HaYeHne NaoLaaM LBEeTOoBO raMmbl (A) MOXHO paccuuTaTb no dopmyne

N=(@RK91—a2) + )+(@2 a3)("2+b3)+...+(a5—ab)(b5+6)+ (a6 —ab)(b6+b,)| _  (33)
roe a¥, b — 3HauyeHme koopguHart /-ro ugeta Ha naocKocTu a*b*.

5.7 KonopumeTpuueckas NioCKOCTHas 04HOPOAHOCTb AUCNAes

5.7.1 Uenb

Llenb HacTosilero meTofa COCTOMT B onpefeneHun KoNopuMeTpUyecko MIOCKOCTHOW OfHOPOLHOCTU
EPD B cTaHfapTHbIX YC/I0BMAX Hanpas/eHHOro unv nosycepunyeckoro Andy3Horo ocBeLleHmns.

5.7.2 N3mepuTenbHoe obopynoBaHue

a)annapartypa:
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CnekTpopaguoMeTp, UCTOYHUK MOLLHOCTM cUrHana 3anycka, 06opyioBaHMe curHana sanycka, npucno-
cobneHus Ana nepemewleHnsa aucnnea unu ,Cl,e'l'eKTopa/VlCTO'-IHMKa B BepTukarnbHOM WU rOpu3OHTarbHOM Ha-
npasneHuu, CTaHaapTHbIM obpasey anddysHoro orpaxkeHusa 6enoro, KanMOPOBAHHLIN ANA UCNONb3YyeMOWN
reoMeTpuyeckon KoHdurypauum ocselleHus/perncrpauuu. Takke MOXHO UCMONb30BaTb KOHTAKTHLIA Chek-
TpodpoTOMETp, ecnm ObINO NOKa3aHo, YTO €ro pesynsrarbl CNpaBeanyuBLlI NPU CPABHEHUM C KanUOPOBaHHLIM
HEKOHTaKTHbIM CMEKTPOPAANOMETPOM;

b) ycnosusi ocBeLueHus:

Heobxoaumo ucnonb3oBaTh CTaHAAPTHOE HanpaBneHHOEe KOMbLIEBOE OCBELLEHUE unu nomnycdepuye-
ckoe ocselyeHne. Cneayer UCNONb30BaTb CTAGMIBHLIN LULMPOKONOMOCHBIA UCTOYHUK CBETA C rMajKuM cnek-
TPOM, HafNpuMep, NaMny HaKanMBaHWA B YCTOWYMBOM pexumMe. B npoTokone ucnbiraHui A0mkHbl ObiTb ykasa-
Hbl UCMOSb3yeMas reoMeTpuyeckas KoHurypauus ocseLleHus/peructpaumm n CCT UCTOYHMKA CBETA.

5.7.3 MeToa nsmepeHus

5.7.3.1 Monycdepuyeckoe ocseLleHne

a) obecneunTb CTaHAAPTHYIO KOHUrypaumio nonycgepuyueckoro oceeLLeHns/perncrpauuu;

b) nomecTuTb AMCNneli B NNOCKOCTb U3MEPEHUS UCTOYHUKA CBETA U AETEKTOPa. YCTAHOBUTL HA Aucniee
NOMHBIA 9KPAH HY>XHOTO LUBeTa Q npu HanbonbLIEM YPOBHE OTpaxeHWs. BblaepkaTb UCTOMHUK, AETEKTOP U
aucnnen ao crabunusauum ux COCTOSHUS;

C) ecnu Aucnnen ManeHbkoro pasmepa u HaxoauTcsa B OTOMETPUYECKOM LUAape, NOBEPHYTL €ro 6OKoM
B NJIOCKOCTU U3MEPEHMS 1 BbINOMHUTL NOCNEA0BaTENbHbIE U3MEPEHUA B NATU (nosuuun Py, Py, P, Pig 1
P,3) unu B aesatun (nosuunn Py, Py, Py, Py3, Py5, P17, P1g, Py 1 Py3) NONOXEHNAX, YKA3AHHBIX HA PUCYHKE 8.
Ecnu aucnnen umeer 6onblumne pasmepbl U UCNOMb3YETCA 3TanoHHas cdepa unu nonycdepa, NOBEPHYTb
cpepy v nonycdepy B CTOPOHY KKAON U3 TEX XE NATU Unu AEBSATU NO3NUMIA Ha aucnnee. CnekTpanbHoe
OTPaXxeHune py pi(A) 3MEPUTL B KaXgIon nosuuuu P;. 3atem paccunTaTh KOOPAUHATLI LIBETHOCTU OTPAKEHHO-
ro ceeta MKO 1976 (uQ Pir VQ pp) 4na CIE MCTO‘-IHI/IKOB ceera D50 unu D65 B kaxxaon no3uuun ¢ NoMOoLLbIO
ypaBHeHuii ¢ (26) no (33).

5.7.3.2 HanpaBneHHoe OCBeLleHne

a) YCTaHOBUTL CTaHAaPTHYIO KOHMUTYPaLMIO HAaNpPaBNEeHHOro OCBELLEHUS/perncTpasnum;

b) nomecTuTb AUCHNEN B NSIOCKOCTb M3MEPEHUS1 UCTOMHUKA CBETA U AeTeKTopa. YCTAaHOBUTb Ha AUCHnee
MOSIHLIN 9KPaH HYXHOro LBeTa Q npu HaubonbLIEM YpOBHE OTpaXkeHus. Bolaepxarb UCTOMHUK, AETEKTOP U
aucnnen o crabunusaumm nx CoOCTOSTHUS;

C) noeopaymeaTk gucnnei 60KoM B NIOCKOCTU U3MEPEHUS U BbINOMHUTL NOCNEAOBAaTENbHLIE U3Mepe-
HUS B NATM (No3uummn Py, Py, Pys, Pyg M Pog) unn B Aesatu (nosuumm Py, Pg, Py, Py3, Py5, P17, P1g, Poy 1
P,3), MONOXEHUAX, YKa3aHHbIX HA PUCYHKE 8. M3mepuTb KOIPPULMEHT CNEKTPasIbHOMO OTPaXeHUA RQ pi(A) B
Kaxkaoii nosuuum P;. 3ateM paccuutate KOOPAUHATbLI UBETHOCTN OTpaeHHoro ceeta MKO 1976 (uQ Pir \/Q pi)
ana CIE VICTOLIHVIKa ceeTta D50 nnu D65 ans ka)aon no3avumn ¢ NOMOLLbIO YPaBHEHMI ¢ (26) no (33).

5.7.4 OnpeneneHusl U OLEHKU

PasHuuy B LBETEe Mexay napamu BbIOpaHHbIX LIBETOB ONPEAEnsAOT C NMOMOLLbIO NPUBEAEHHOIO HUXE
YPaBHEHWA LIBETOBOW PasHOCTM UCMONb3ysl KoopauHaThl LUBeTHocTu MKO 1976 (u’Q’Pi, ‘/Q,Pi)

Au'v’ = \/(uk - u} )2 + (Vk - v} )2 , (39)

raek I=ot0po4unn 8, npuk#1.

LiBeToBYIO HEOAHOPOAHOCTL OMPEAENSIOT KaK HauBomNbLLYIO BLIGPAHHYIO LBETOBYIO PA3HOCTb (AU'V) .
Mexay NobbIMU ABYMA NO3ULUSMU U3MepeHus. Tpumep u3sMepeHns B AEBATU TOYKaxX NpuBeaeH B Tabnuue 3.
HanbonbLuyto LBETOBYIO PasHOCTb MOXHO CHU3UTL 3a CYET BbiYEPUMBAHUA AEBATU KOOpAUHAT (uQ Pir v'Q i)
a He pacuera Bcex nap (u',v). YkasaTb HauGOMbLIYIO LBETOBYI0 PA3HOCTb C TOYHOCTBIO 10 TPEX AECATUYHbIX
3HaKOB.

Ta6nuuya 3 —MpuMepbl AaHHBIX KONIOPUMETPUUECKOH MIIOCKOCTHOW HEOAHOPOLHOCTH

Touka us- , Au'v
MepeHUs % Yi Yi vi | | | |
Py P, P, Ps P, | Ps | Ps | P, | Pg
Po 0,311 | 0,325 | 0,198 | 0,466 | 0,000
Py 0,330 | 0,320 | 0,214 | 0,466 | 0,016 | 0,000
P, 0,307 | 0,323 | 0,196 | 0,464 | 0,003 | 0,018 | 0,000
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OKoH4YaHue mabnuupi 3

Touka ua- % v v, v Au'v
Mepera Po | Py | Py | Ps | Py | Ps | Ps | Ps | Pg
P 0,309 | 0,328 | 0,196 | 0,467 | 0,002 | 0,018 | 0,003 | 0,000
Py 0,310 | 0,326 | 0,197 | 0,466 | 0,001 | 0,017 | 0,002 | 0,001 | 0,000
Ps 0,303 | 0,319 | 0,195 | 0,461 | 0,006 | 0,020 | 0,003 | 0,006 | 0,005 | 0,000
P6 0,311 |1 0,324 | 0,199 | 0,465 | 0,001 | 0,015 | 0,003 | 0,004 | 0,002 | 0,006 | 0,000
P; 0,315 | 0,320 | 0,203 | 0,464 | 0,005 | 0,011 | 0,007 | 0,008 | 0,006 | 0,009 | 0,004 | 0,000
Pg 0,314 | 0,327 | 0,199 | 0,467 | 0,001 | 0,015 | 0,004 | 0,003 | 0,002 | 0,007 | 0,002 | 0,005 | 0,000
Makecumym Au' v' = 0,020.

3HaveHne KOnopuUMETPUYECKO HEOL4HOPOAHOCTU AOSMKHO ObITb YKa3aHO BMECTE C ONUCAHUEM reome-
Tpudeckomn koHdpurypaumen oceeweHus/pernctpauumu u CCT UCTOUHMKA CBETA, NPU KOTOPbLIX OHO ObIN0 U3me-
peHo u paccunTaHo (Hanpumep, otHocutenbHO CIE ucrovnuka ceera D50 unu D65).

5.8 LiBeT aucnnes npu AHEBHOM OCBELIEHUU

5.8.1 Uenb

Llenb HacTosiLero Meroaa cocrout B onpeaeneHdum useta EPD B ycnoBusix AHEBHOrO ocBeLleHus . Lige-
T1a EPD paccunTbiBaloT Ha OCHOBE NpeABapUTENbHbIX U3MEPEHUN OTPAKEHUS.

5.8.2 YcnoBusa usmepeHusa

a) yCNnoBMUE OCBELLEHUS:

Heo6xoaMMO UCNONbL30BaTb CTAHAAPTHLIE YCIOBUSI AHEBHOrO OCBELLEHUA NpU ACHOM Hebe. B 3aBu-
CMMOCTU OT NMPUMEHEHMSA TaKKe MOXHO WUCMNONbL30BaTb AONOMHUTENBHOE OCBELLEHUE (HanpUMep, UCTOUMHUKK
ceeta D50 unu D65);

b) 3a uckniovueHmem craHgapTHbIX YCIOBUI IHEBHOTO OCBELLEHUS BCE ApYrue yCrnoBusi — 3T0 CTaHAapT-
Hbl€ YCNOBUSA USMEPEHUA.

5.8.3 MeTop nsmepeHus

LiBeTHOCTb gucnnes B ycnosusix nonycepuyeckoro Aud@y3HOro u HanpasneHHOrO OCBELUEHUA Npu
3aaHHOM LIBETOBOM COCTOsIHMU/pexmme Q (Hanpumep, 6enbiii, YEPHBINA, KPACHbIN, 3eMEHbINH UMKU CUHUIA SKPaH)
OnpeaensoT N0 3KBUBANEHTHLIM 3HAYEHNAM OCHOBHbIX LIBETOB MPWU JIHEBHOM OCBELLEHUU. 3TN 3HAYEHUA MOX-
HO MOMYy4YnTb U3 USMEPEHUN OTPaXKEHUS AUCNMEs B YCMOBUAX UCTOMHUKA nonycdepuyeckoro audysHoro u
HanpasneHHOro OCBELLEHUs NpK 9ToM LeTe. MeToabl n3amepeHus KoaduumneHTa CnekTpanbHOro OTpa)keHns
npu nonycdepnyeckom anpdysHoM n HanpasneHHOM OCBELLEHMM Aucnnes npuseaeHsl 8 5.1.3 n 5.1.4.

[NonHaa cnekTpanbHasa NNOTHOCTb 3HEPrETUYECKON APKOCTM NPU AHEBHOM OCBELLEHUU LQ’day(x), n3ame-
peHHas AETEKTOPOM BONM3KU HOpMAanu K AUCHNED C YYETOM OTPaXXeHuii oT nonycdepuyeckoro audcysHoro u
HanpaBneHHOr0 NCTOMHUKOB PacCYUTLIBALOT NO hopmyne

Lasay (1) = pahemi (M) Enemi (A) . Radir (M) Egir (A)cosbg , (40)

T T

rae Epemi(M) 1 Egi (A) — cnekTpsl usnyyeHns Ans cTaHaapTHoro nonycdepnyeckoro AnddysHOro UCTOHHMKA
W CTAHAAPTHOIO HaNPAaBMEHHOIO UCTOYHMKA COOTBETCTBEHHO.

OTHOCUTESbHBIE CMEKTPLI U3NyYeHUss UCTOMHUKOB cBeTa D75 unu D50 gHEBHOrO OCBELLEHUA onpeaene-
Hbl B MKO 15. By ,i(A) 1 Eg;(A) nonyyaior nyTem yMHOXEHUS OTHOCUTENbHBLIX CNEKTPOB Ha COOTBETCTBY IOLLWI
MacLUTaGHbIV KOIDULMEHT, KOTOPLIN 06eCcneYnMBaeT CTaHAAPTHLIE YPOBHN OCBELUEHUA E ., = 15000 nk u
E,cosBg = 65000 nk npu 6g = 45 ° ana ycnoeuii AHEBHOTO OCBELLEHUA BHE NOMELLIEHUS NPU ICHOM Hebe, Kor-
Ja Anst MHTEerpupoBaHusa Mcnone3ytoT ypasHeHue (10). Mpu ncnonb3oBaHUM AONOMHUTENbLHLIX KOHUIYpaLMii
UM YpOBHE OCBELLEHUA UX HEOBX0AUMO yKka3aTb B NPOTOKOME UCTbITaHUA. DhheKTUBHbIE 3HAYEHMS] OCHOB-
HbIX LIBETOB AMCTINES NMPU AHEBHOM OCBELLEHMU NPY TAKUX YCNOBUSIX OCBELLEHUS PacCUUTLIBAIOT N0 hopMynam

Xqday = 683[Lggay (W)X (A)dA, 1)
A
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Yaday =683 Lo day (M ¥ (A)dA (42)
N

Z0 day = 683[Lg gay (M) Z(M)d, (43)
A

rae X(A), y(A) n Z(A) — cpyHkumm cnoxenus usetos (MKO 15).

KoopauHatbl LBETHOCTU aucnnesi npu AHesHoM ocseLleHnn MKO 1931 u MKO 1976 npu Hy>XHOM uBe-
TOBOM COCTOsiHUM/pexxume Q B yCMOBUAX YKA3aHHOTO AHEBHOrO OCBELLEHUSA MOXHO PacCHUTaTh C NOMOLLLIO
YPaBHEHWI, aHanorM4Hbix ypasHeHuam ¢ (30) no (33).

5.9 O6beM LBETOBOM raMMbl NPpU AHEBHOM OCBelLeHUN

5.9.1 Uenb

Llenb HacTosiLero Meroaa cocTouTt B onpegaeneHun obbeMa LBeToBon raMMbl EPD B cTaHAapTHLIX yC-
NOBUSIX AHEBHOIO OCBELLEHUS. [laHHbIn 0O0bEeM LBETOBON ramMmbl JOMKEH ObITb CPABHWUM CO CTaHAAPTHbLIM
ob6beMomM LBeToBOM ramMMmbl SRGB crangapta (MOK 61966-2-1) ¢ Toukon Oemoro mcrtodHuka cseta D65.
Hactoswuin metoa orpaHuuusaercs EPD ¢ 0CHOBHbIMU LiBeTaMu RGB (kpacHbIN-3eneHbIn-CUHUI).

5.9.2 YcnoBua usmepeHus

a) YCrOBUA OCBELLEHUS:

Cnegyer MCMonb30BaTk CTaHAAPTHbIE YCNOBUSA AHEBHOIO OCBELLEHMS Npu ACHOM Hebe. B 3aBucuMocTu
OT NPUMEHEHUSA TaloKe MOXHO UCMONbL30BATE AOMOMHUTENBHOE OCBELLEHUE (HanpUMep, MCTOYHUK ceeTa D50
unu DB5);

b) 3a nckniovHeHnem CTaHAapPTHLIX YCIOBUIA AHEBHOIO OCBELLEHUS BCE APYrue yCrnoBus ABNAIOTCA CTaH-
JapTHbIMU YCIOBUSAMU U3MEPEHWIA.

5.9.3 MeToa nsmepeHus

OGLeM LBETOBOW raMMbl MPKU JHEBHOM OCBELLEHUN MOXHO paccHUTaTh N0 KOIPDULNEHTY OTpaXKeHUs
1 3HAYEHUSIM OCHOBHbIX LIBETOB, U3MEPEHHbIM NPU KaXA0M BOCNPON3BEAEHHOM LIBETE B COOTBETCTBUM C NPO-
ueaypoii, ykasanHon B 5.1.3 n 5.1.4. amepeHus u pacyetbl HE0BX0AMMO NOCNEA0BaTENbLHO BbINOSHATL C
MOSTHO3KPAHHbIM UCTLITATENbHBIM U300paXKEHNEM.

LiseToBasi raMma npu AHEBHOM OCBeELLEeHMM OyaeT npeacraeneHa B BMAE BbINYKIOCTU U3 LBETOB AUC-
nnes, u3MepeHHbIx B LIBETOBOM npocTtpaHcTee CIELAB npu ykazaHHbIX yCNOBUAX AHEBHOTO ocseLueHusi. O6b-
€M LIBETOBOr0 NPOCTPaHCTBA NPW AHEBHOM OCBELLEHUM ONPEeAEensioT, UCNONb3yA CNeayIoLLyIo NPOLEAYPY:

a) nojatb UCMbLITarenbHOEe n3obpaxeHue Ha BeCb 9KpaH, NO KpalHen mepe, Npu BOCbMU onpefeneH-
HbIX LBeTax. LipeTa AOmkHbI paBHOMEPHO NOKa3aTh LBETOBbIE BO3MOXHOCTH o6pa3sua. Hanpumep, aucnne
C TPEMSA OCHOBHbIMM LIBETaMM (KPACHbIM, 3€MEHbIM U CUHWUM) AOMKEH ObiTb U3MEPEH HEe MeHee YeM NpU Tpex
OCHOBHBIX LiBeTax (KpacHbIM, 3€eHbIM U CUHUM), BCEX COMETaHUAX Nap OCHOBHLIX LIBETOB (ronybom, nypnyp-
HOM, XenToM), YepHom uBeTe u npu 100 % yposHe Genoro (cm. Tabnuuy 4). Kaxkablii UBET (3@ UCKNIOMEHNEM
YepHOro) oToBpa@eTcsi NpU MaKCMMaribHOM YPOBHE €ro CUrHana.

b) kaxabli 3 BOCbMMU Unu Bonee LBETOB U3MEPSAIOT NOCNEA0BATENBHO NMPU YKa3aHHbIX YCNOBUAX 0CBE-
LLIEHMA C UCNONb30BAHUEM METOAA, NPUBEAEHHOIO B 5.8.

Tabnuya 4 — NpuMep MUHUMAIBHOTO KOTIMYECTBA LIBETOB, HEOGXOAUMOTO AN pacyeTa o6bema LIBETOBOW ramMMbil
8-6UTHOro Ancnnesi ¢ TpeMst OCHOBHBIMU LIBETaMM

YpoBeHb 8-6UTHOrO curHana
LigeT Q
R (kpacHblii) G (3eneHblif) B (cuHuit)
KpacHbiv 255 0 0
3eneHbl 0 255 0
CuHni 0 0 255
HenTwii 255 255 0
MypnypHbIiA 255 0 255
lony6oii 0 255 255
Benbinn 255 255 255
YepHbI 0 0 0
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3HayeHnA OCHOBHbIX LBETOB MPW AHEBHOM OCBELLEHWUW, KOTOPble PacCUuTbLIBAIOT A/ BCEX yKas3aH-
HbIX LBETOB W YPOBHEW curHana gucnniesi, Heo6Xxo4MMO NepeBecT B TPEXMEPHOE LBETOBOE MPOCTPAHCTBO
CIELAB (cm. MKO 15). Takke MOXHO MCMO/Ib30BaTb AOMNOHUTE/IbHbIE TPEXMEPHbIE OA4HOPOAHLIE LIBETOBbLIE
NPOCTPaHCTBa, KOTOpble HEO6XOoAMMO ykas3aTb B MPOTOKOME WCMbITaHWi. Kaxaylo LBETOBYH TOYKY MOXHO
npeacTaBuTb Ha rpadiuke B cMcteMe KoopauHaT L*, a*, b* usetoBoro npoctpaHcTea CIELAB 3a cueT npmBege-
HUSA 3P EeKTUBHbBIX 3HAYEHWI OCHOBHbIX LLBETOB Npu AHEBHOM OcBeLleHun X Qday, YQday, ZQday [ypaBHeHus ¢
(41) no (43)] k 3HaYeHMAM OCHOBHbIX LIBETOB abCcOOTHO 6e10ro NambepToBckoro auddysopa (Xnday, Ynday,
Znday) ¢ NOMOLLbO CRefyoLLnX ypaBHEHWA

L* = 116f(VQday/Vnday) - 16, (44)
a* - 500 [f (Xq day/Y naay) - f (VQday/Vn day)], (45)
b* - 200 [f (Yq day/Ynaay) - f (ZQday/Znday)], (46)
f13 npu f > (6 / 29)3
LR Tp— 0

3HayeHns OCHOBHbIX LIBETOB abCOMOTHO 6enoro nambéepToBCKOro Auddys3opa MOXHO MONy4UTb Npu
p =R = 1 B ypaBHeHun (40).

MpvMep UBETOBbIX AaHHbIX NPU AHEBHOM OCBELLEHUN B OAHOPOLHOM LBETOBOM npocTpaHcTBe CIELAB
npveBedeH Ha pucyHke 12.

LiseToBoe npocTpaHcTeo CIELAB

100

PucyHok 12 — lMpumep gruanasoHa LBeToB, Co3faBaeMblX KOHKPETHbIM AWCnieemM, C NpeAcTas/leHnem B LIBETOBOM MpPo-
cTtpaHcTBe CIELAB

Paccuntatb 06beM LBETOBOI raMMbl, COOTBETCTBYIOLLMIA BO3MOXHOMY Anana3oHy LiIBETOB Npy AHEBHOM
OCBELLEeHMN B OAHOPOLHOM LBeToBOM npocTpaHcTBe CIELAB. OTHOCMTEeNbHO 60/1ee NnogpobHOro onvcaHus
aHasm3a, pekoMeHAyemoro A pacyeta o6bema LBETOBON ramMmbl CMOTPY NpuioxeHue A. MOXHO MUCNOSb-
30BaThb ¥ ApyrMe MeToAbl pacyeTa npu yCnoBUMW, YTO OHWM 06ecneynBaloT Te Xe pesyibTaTbl, YTO Y 3Ta/IOHHBIN
MeToA, NPUBELEHHbIN B NpunoxeHun A.

5.9.4 CocTtaBneHne NpoToKoNa UCMbITAHUA

B npoTokofnie ucnbITaHWii COBMECTHO C XapakTepucTMkamm MCnosib3yeMoro AHEBHOMO OCBELLEeHUs [onN-
XeH 6bITb ykasaH 06bem LBeToBOlM ramMmmbl CIELAB. Mpu 1cnonb3oBaHWM LONOMHUTE bHBLIX LBETOBbLIX NpO-
CTPaHCTB MX TaKke HeOBXOAUMO ykas3aTb B MPOTOKOME WCNbITaHUS. B npoTokone fo/kHbl ObiTb NpUBEAEHbI
KO3 PULMEHTBI CNEKTPA/IBHOrO OTPaxeHus. MoMUMO 3TOro, HeOBXOAUMO Yyka3aTb W3MEpPEeHHble 3HavyeHus
OCHOBHbIX LBETOB MNPV AHEBHOM OCBELLEHUM KaK MCXOAHble 3 EKTUBHbIE 3HAYEHNSA OCHOBHbIX LBETOB, T.€.
OHW He JO/MKHbI 6bITb NpuBegeHbl K 100 (cm. Tabnuuy 5). Ana Kaxaoro 40N0SHUTENBHOTO YCNOBUS GHEBHOIO
ocBelleHna TpebyeTca otaenbHas Tabnuua. Takke Heobxoaumo npusecT CCT v KOOpPAMHATLI LBETHOCTU
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Genoro B ycrnoBusix BHeLUHeN cpefbl. OObeM LIBETOBOM raMMbl B MPOLIEHTaX OTHOCUTENBLHO LBETOBOIO MpO-
ctpancrtBa IEC sRGB cranagapra usetoBoro npocrpaHcrea (M3OK 61966-2-1) ¢ Toukon 6enoro D65 cneayer
npeacTaBUTbL B BUAE NPUBEAEHHON HUXKe Tabnuupl 6.

Tab6nuuya 5— dopMa AN U3MEPEHHBLIX 3HAYEHNIA KOOPAWHAT LBETHOCTU ANS MUHUManbHOro Habopa LBeToB
(cm. Tabnuuy 4), TpebyeMbix Ans pacdeTa obbema raMMbl B YCIIOBUSAX YCTAHOBIIEHHOTO IHEBHOMO OCBELLEHUSA

LigeT Q Xg,amb Yq.amb ZQamb

KpacHbliv

3eneHbli

CuHui

KenTobln

[ypnypHbIv

[ony6oit

Benbiit

YepHbin

Tabnuya 6 — Obbem LBeTOBOIA raMMbl B LiBeTOBOM npocTpaHcTee CIELAB

OcBelljeHne O6beMm LBeToBON raMMbl
Ycnosus ocselyeHuUs MpoueHT oTHocuTenbHo SRGB (8,20+105)
Ycnosus JHEBHOro ocBeLLeHUs %

5.10 3aBMCUMOCTbL XapaKTepUCTUK OT HanpaBrieHUA 063opa

5.10.1 Uenb

Llenb HacToAwero meroga COCTOMT B U3MEPEHUM (DOTOMETPUYECKMX U KONOPUMETPUUECKUX CBOWCTB
EPD Bo Bceit 06nactu HanpaBneHui 063opa B BEPTUKANBbHOW U FOPU3OHTANIbHOM NIMOCKOCTSIX.

5.10.2 YcnoBus namepeHun

a) annaparypa:

CnekTpopaanomMeTp, CnocoBHbIN U3MEPSTE CMEKTPAmNbHYIO NIIOTHOCTb 3HEPrETUYECKOW SPKOCTU, UC-
TOYHUK MOLLHOCTM CMrHana sanycka, npucrnocobneHuwe ansa usmeHeHus HanpasneHus ob3opa gerekTopa u
nosopoTa gucnnes u obopynoBaHue curHana szanycka. [na obecneyeHuss COOTBETCTBYIOLLENO aHaNoroBoro
unu undpoBoro BbixogHoro curHana ans EPD ¢ uenbio cosgaHus TpebyemMoro LIBETHOTO UCTbITATENbHOIO U30-
GpaxkeHust HeobBxoaumo obopyaoBaHue hopMUPOBAHUSI CUrHana.

b) ycnosusa oceeLUeHus:

[ns OCBELUEeHNA LiEHTpa AUCNNEes Npu CTArMBaeMom yrne 6g = 45 ° 1 asuMmyTanbHoM yrne ¢g = 90 °
HeoBx0aMMO MCNONbL30BaTb CTaHAAPTHbLIM HanpaBeHHbIN UCTOYHKUK. CNEKTPbl OCBELLUEHMS AOMMKHbI annpok-
cumupoBatb CIE ncrounuk csera D50 unu D65. B uHOM criydae cnegyeT ncnonb30BaTh LUMPOKONONOCHLIN UC-
TOYHUK CBETA C MMaAKuM CNEKTPOM, HANPUMEP, NMaMMy HaKanMBaHUA B YCTONYMBOM/YCTAaHOBMBLLEMCS PEXUME.

5.10.3 MeToa nsmepeHua

a) pa3MecTuTb CTaHAapTHbIN obpa3seL oTpaXkeHus Benoro B LIEHTPe YKa3aHHOW NO3NLUKN U3MEPEHUS;

b) ycTaHOBUTL HanpaBneHHbI UCTOMHUK NpU CTATMBAaeMOM yrrne 6g = 45 ° u asumyTanbHoM yrne
¢g = 90 ° OTHOCUTENLHO LIEHTPa NO3ULUU N3MEPEHUA (CM. PUCYHOK 13). YCTaHOBUTbL AETEKTOP nepreHamnKy-
NAPHO K CTaHJapPTHOMY 00pasLly OTPAXKEHUSA U PA3MECTUTbL NONE U3MEPEHUS B LIEHTP OCBELLA@eMOoN NnoLwaau;

C) U3MEPUTb CNEKTPANbHYIO MIIOTHOCTb SHEPTETUYECKOW SPKOCTU Lstd,0°(7‘) CTaHgapTtHoro obpasua oT-
paXkeHusi Npu NageHun cBeTa No Hopmanu;

d) 3amMeHuTb CTaHAapTHLIN 0Bpa3eL, OTPaXeHUs Ha AUCMIEN HAa OCHOBE 3NEKTPOHHON Bymarn (EPD) B
TOM e NIOCKOCTU U3MEPEHUSA C LEeHTPUPOBAHUEM HA MNOLIAaAb OCBELLEHUs. 3anyCTUTb AUCNNEN HA MOMHbIi
9KPaH HY>KHOTO LIBETA Q Npu HanBOMbLLEM YPOBHE OTPAXKEHUS;

€) U3MEPUTb CNEKTPANbHYIO NNOTHOCTb 3HEPreTUYECKON SPKOCTH LQ o+(A) EPD npwu HopmansHoM naae-
Huu ceeTa. PaccuntaTb KOIPMULMEHT OTPaKEHUA CBETA RQ 0° C MOMOLLLIO YpaBHeHui (1) u (12) n 3HaueHns
OCHOBHbIX LIBETOB 1 KOOPAWHATHI LIBETHOGTU C MOMOLLbIO ypaBHeHuit ¢ (26) no (33) anst ocseLueHust CIE uc-
ToyHukamu ceeta D50 unu D65, HabmogaeMoro npu NepneHAnKYNsaPHOM NageHnn CBeTa;
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f) MpU COXpaHeHWN PacCcTOsIHWS Mexay AeTekTopoM u EPD nepemecTuTb AETEKTOP B FOpPU3OHTaUTLHON
NAI0CKOCTU B Creaylollee HanpasfeHne HabnwgeHus. PekomeHayeTcs, 4Tobbl M3MepeHus o63opa BbINOHSA-
Nncb Npy cneayowmx HanpasneHnsx: 0D=oT 75 ° 4o MuHyc 75 ° ¢ npupalleHmem He 6onee 15°. MATHO usmepe-
HUSE O/MKHO HaxoAMTbCS B OAHOPOAHOW 30HE OCBELLAeMOro MATHa Ha 3KpaHe Mpu Bcex HanpasieHusx ob3opa.

PucyHok 13 — KoHurypaumus OCBeL,eHns Npu U3MepeHun xapakTepucTUK HanpaBieHus
0630pa CneKkTpasbHOro oTpaxawuiero gucnies

A A
RQM W —Rstdo (k) Q94 (") (48)
*std,0 (k) °
roe Rstd0° — kannbpoBaHHbI KO3hULMEHT CTaHAapTHOro obpasua OTpakeHWs Npu AaHHOW reomeTpuye-
CKOW KOHGUrypauum v HanpasfeHun 0630pa C NnajeHnem cseta no HopMasu.

Paccuntatb koapchumumeHT oTpakeHua ceeTa RQ6d Ans AaHHOro HanpasieHus o063opa C NOMOLLbO
ypaBHeHusi (12) u 3HAY€HUS1 OCHOBHbIX LBETOB M KOOPAMHATHI LIBETHOCTM C MOMOLLbI0 ypaBHEHWiA ¢ (26) no
(33) 4nsa oceelleHns nctoyHmkammn ceeta D50 nnn D65.

Mpn KaxgoM HanpaBneHMn 0630pa MOXHO paccumTatb L* a* n b* CIELAB gns gaHHoro ugeta ¢ nomo-
Wb CneayrLwmnx ypaBHeHui

L*ed = 116f(y Qed/yn@) - 16, (49)
a*ad =500 [HXQid/ X ~)-n Y QiM/Yni0.)l (50)
btea = 200 [f (Y'q e/¥Yn.0") - ~(zQedzn,09] (1)
f1/3 npu f > (6/29)3
(52)

roe f(t

Aet® 1(29Y \’ + --1-§-B WHbIX Cryyasx,
316) 116

Korga XnQ@y YnQy Zno» NpeacTaBnsioT 3HaYeHNsT OCHOBHbIX LBETOB abCcosioTHO 6e10ro 1aMbepToBCKOro And-

oy3opa npu HanpasseHun o63opa ¢ nageHwem no Hopmasn, a XQed, YQOd, ZQ0d — curHan ugeta Q, usme-

peHHbI B HanpasneHun o63opa 0d.

TabynmpoBaHHble 3Ha4YeHWsi OCHOBHbIX LBETOB A/19 abCOMOTHO 6enoro nambepToBckoro anddysopa,
ocselaemoro pasHbiMu ceetunbHukamn CIE, npusegeHbl B MOK 61966-2-1, sknwoyaa CIE nctoyHuk ceeta
D50 (Xneo = 96,43, Ynoeo = 100 nZno, = 82,51) n D65 (Xno, = 95,046, ¥Yn., = 100 n Zno, = 108,906).

0) noBepHyTb EPD Ha 90 °OTHOCUTE/IbHO MIOCKOCTY U3MEPEHUS 1 NOBTOPUTL U3MEPEHUSA HanpaB/eHns
0630pa B BEPTUKAIbHOW MIIOCKOCTY.

h) 3apeructpupoBaTb B NPOTOKO/IE UCMbITAHUA KOIPULNEHTbI OTPEKEHMA CBETa U KOOpAMHAaTbI UBeT-
HOCTMW MpU BCEX M3MEPEHNAX B TOPU3OHTA/IbHOWN 1 BEPTUKAIbHOM MI0CKOCTM. FeoMeTpuyeckas KoHdurypauus
OCBeLUeHNsA 1 AeTekTopa Ao/xHa OblTb NpeAcTaB/ieHa nogpo6Ho.
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5.10.4 OnpegeneHus n OLEHKN

3aBncuMoCTb xapaktepucTuk EPD oT HanpaBneHus )otomeTpuyeckoro 063opa MOXHO OxapakTepuso-
BaTb 418 6enoro akpaHa (Mnm n6oro useta Q) OTHOLIEHMEM HarnpaBsieHus 0630pa, KOTopoe onpefensieT Ko-
NINYECTBEHHO N3MEHEHME B KOIPPULNEHTE OTPAXKEHUSA CBETA, K 3HAYEHUIO NpY NeprneHauKy/ISpHOM najeHun
cBeTa paccuuTbiBaloT No chopmyne

ffW,9d
VDRw ,0d (53)
R W ,0°

WX KOHTPACTHOCTLHIO (KO3ULNEHTLI OTPaXKEHNST OT 6€/10ro 4,0 YepHOro) B OyHKLMK OT Hanpas/ieHus o63opa

Rwad
RK,9d

VDCRwed (54)

HanpasneHve 0630pa, rpagychbi

PucyHok 14 — MpuMep 3aBUCMMOCTI KOHTPACTHOCTW OT Hanpas/ieHus 063opa

MprMepHbIA rpadmk KOHTPACTHOCTM YCTPOWCTBA B 3aBMCMMOCTM OT HanpaB/ieHus 063opa nprBegeH Ha
pucyHke 14. AHaNoOrMyHbIl rpaduk MOXHO NOCTPOUTb A1 APKOCTHOFO pasnyns OTHOCUTE/IbHO 3HAYEHMWS Mpu
nepneHavKynsspHOM najeHun ceeTa.

i3meHeHne koadhduumeHTa cnekTpasibHOro oTpaxeHmss RQm (k) ¢ HanpaBneHnem o063opa Od MOXHO
oxapakTepu3oBaTb Kak LBETOBOW CABMWI, NpeAcTaBnseMblli U3MEHEeHVeM B yrie OTTEHKOB a*, b* nnn B Hachbl-
LeHHOCTH uBeTa. KonopumeTpuyeckue M3MeHeHns ¢ HanpasneHvem 0630pa MOXHO YBE/UYUTL Ha LBETOBYHO
pasHuyy JIE*ab B uBeTtoBoM npoctpaHcTee CIELAB. B gaHHOM aHanu3e 3HaveHus CIELAB Ha kaXxgom Ha-
npasneHnn o063opa (L*Qed, a*Qed n b*Qed) ncnonb3oBaHbl A4n1s pacyeTa LBeToBolM pasHuubl CIELAB oTHOCK-
TeIbHO 3Ha4YeHW NpW NepneHAMKyNsSpHOM NageHun ceeTa B hopmyse

dopmyna LBeTOBOI pasHuubl [ypaBHeHue (55)] npegHasHadyeHa AN NPUMEHEHWS MPU CPaBHEHWU CO-
CeflHUX LBETOB C HEGO/bLUMM NPOCTPAHCTBEHHbLIM pasHeceHnem Mexay obpasuamu v 6e3 pasHeceHus. B
cnyyae NpoCTPAHCTBEHHOIO WM BPEMEHHOTO pasHeCeHUs], Kak B C/lydyae Hanpas/ieHns 063opa OTHOCUTE/NbHO
LiBETOBOW pa3HuULbl, HEO6XOANMO YMEHbLLUUTL BEC, NpUAaBaeMblii 3/IEMEHTY APKOCTY B LBETOBOW pasHuLe.

Takke MOXeT 6blTb NOME3HbIM MPOBOAMTL pasnume Mexay sfeMeHTaMu LBeTOBON pasHULbl C TOYKM
3peHns KOppenauun MHTEHCMBHOCTY LBeTa WK OTTEHKA. 3TO MOXHO obecneynTb Npu UCNOJSIb30BaHUN UHTEH-
cmBHOCTU LBeTa C* MKO 1976 v oTtTeHo4Horo yrna h MKO 1976 v BblpaxeHun LBETOBOW pasHuLbl B eauHuLax
pa3Huubl MHTeHcMBHOCTU LBeTa AC* CIE 1976 u pa3Huupbl B oTTeHKax AH* MKO 1976:

AL =(LqQ- Lqo)p> (56)
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5Cip = (e +(baor )| —y(Basa) +(Basa) 67

AHYp = JAERL2 —AL? — ACL? | (58)

3aBMCUMOCTb HanpasneHust 063opa AomkHa CyMMUPOBAaTLCA (Mo KpanHen mepe, B AnanasoHe 0y o1 0 °
10 75 °) ana HeoBxoaAnMbIX pabounx xapakTepucTuk B hoopmare, pekoMeHayemom B Tabnumue 7.

Ta6nuya 7 — lMNpumep opmMbl, UCMONL3YeMON ANs NPeACTaBNEHNS XapakTeprUcTUK HanpaeneHus o63opa

HanpasneHue o63opa
MapameTp
0° 15° 30° 45° 60° 75°
Ra,ed
VDCR
AE

5.11 [1BoeHune nso6paxeHun

5.11.1 Uenb

Llenb HacTosiLlero MeToga COCTOUT B ONpPeAeneHn CyMmMbl (POTOMETPUYECKUX NMOBTOPHBIX M306pae-
HUI B EPD npu ncnonb3oBaHmm CTaH4apTHLIX YCNOBUI HAaNpaBneHHOro unun nonycdepunyeckoro gudpdpysHoro
OCBELLEHUS.

5.11.2 N3amepuTenbHOe 060pyaoBaHue

a) annaparypa:

Mameputenb ApKOCTU, KOMOPUMETP UMW CNEKTPOPAAMOMETP, UCTOYHMK MOLLHOCTM CMUrHana 3anycka,
obopyaoBaHME cuUrHama 3anycka, npucnocobneHue Ans nepeMelleHuss AeTekTopa unu AUCNNea B BEpTU-
KanbHOM WJSIM FOPU30OHTaNbHOM HanpaBSieHUU, cTaHAApTHbIM obpasew, auddysHoro oTpaxeHus 6enoro, ka-
NMOPOBaHHLIN NS UCNONb3YEMOW reOMETPUYECKON KOHbUrypauum ocselleHua/perncTpauun. Takke MOXHO
MCMONb30BaTh KOHTAKTHLIN CNEKTPOOTOMETP, €Cnu ObINO NOKA3aHO, YTO ero pesynsraThl Cnpaseanuebl NpU
CpaBHEHWMN C KanNMBPOBAHHLIM HEKOHTAKTHBLIM CNEKTPOPAaNOMETPOM;

b) ycnosus ocseLleHus:

Heobxoaumo ucnonb3oBaTh CTaHAAPTHOE HaNpaBSIEHHOE KOMbLEBOE OCBELLEeHWe unu nonycdepude-
ckoe ocseuleHne. CnekTpbl OCBELEHUA A0MKHbI annpokcumupoBatb CIE uctovHuku ceeta D50 wnu D65.
B nHoM cnyvae cnegyer UCNONBL30BATh LLUIMPOKONOMOCHBIA UCTOMHUK CBETA C MMAAKUM CNEKTPOM (Hanpumep,
namny HakanueaHus B pexxiume crabunusauum). B npotokone ucnbitaHuin 40SHkHbI ObiTh YKa3aHbl reoMeTpu-
yeckan kOH(urypauus ocselueHus/perncrpauum u CCT UCTOUHMKA CBETA.

5.11.3 MeTton usmepenus

a) obecneuntb cTabunuaauumio aKkpaHa B Ha4arlbHOM COCTOsIHUM 6e3 NOBTOPHLIX M300paXkeHUi/aBoEHUS
n3obpaxeHus. Hanpumep, npu yctaHoBKe Ha aucnnee u3obpaxkeHus 6enoro B NonHbIN 3KkpaH Npu Haubonb-
LIeM YPOBHE OTPAXKEHUS U BbiAEp>XaTb B 3TOM COCTOSIHUM HE MeHee 3 C U MOBTOPUTL STOT NPOLEeCC TpU pasa;

b) yCTaHOBUTL AETEKTOP NEPNEHANKYIISIPHO 3KPaHy M NOAAEPXUBATbL STY OPTOFOHANBLHOCTL NPU BCEX NO-
cneayiowmx nsmepeHunx. Masmeputb MCXOAHYIO APKOCTb NOMNHOrO 3kpaHa Genoro L. [P;] B nosuumnax Py, Py,
P, Psu P; (cm. pucyHok 8);

C) YCTaHOBUTb U YAEPXMBATb Ha 9KpaHe ucnbiTatenbHoe usobpaxenune ¢ 4 % okHom 6enoro (kak noka-
3aHO Ha pucyHke 15) npu HanbonbLLEM YPOBHE OTpaXKeHUs B TeYeHue 3 ¢. OCTaBLIAACA 4acTb SKpaHa AOIDKHA
yCTaHaBNMBaTbLCA HA HAUMEHBbLLMIA YPOBEHb OTPAXEHMUS;

d) ycTaHOBMTL NMOBTOPHO U3obpaxeHne 6enoro Ha BeCb 3KpaH Npu HaMbonbLUEM YPOBHE OTpaXKEHUA U
Kak MOXHO BbICTpee elle pa3 U3MepUTb IPKOCTb Lpost[Pi] B nosnuumsax Py, Py, P3, P5n Py

pre
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PucyHok 15 — Tabnuuya gucnnes, ncnonbsyemasa Ana CHATUA XapakTepUCTUK ABOEHUA

5.11.4 OnpepeneHvs v OLEHKN
ApkocTb Mpost[P]] BO BCex NO3nUMAX, U3MEPEHHAA NOCMe U306paxXeHNs € 4 %-HbIM OKHOM, KOPPEeKTMpy-
eTCcA NpM HEO4HOPOAHOCTM 3KpaHa nyTem cnegylollero macltabmposaHus

J-postH] =iP 0 8 tH ]~ A . (59)

rae /-pre[PO] — apkocTb B nosuuum PO go tabnuubl ¢ 4% okHoM, a Lpre[Pj] — SipKoCTb BO BCeX no3unumax. Bbl-
ceBeTneHHocTb CIELAB ana kakzoi nosvumu nocne taébnuubl ¢ 4 %-HbIM OKHOM OnpeaensoT
nyTem HOPMUpPOBaHUA K apkocTu Lpost[P|] B nosuuun PO 1 ncnofb3oBaHusa cnepyowmx CoOTHO-

LUEHWIA
L@)=1s7 ") -1 ©
(-post [Po ]
roe
Lpost[Pj] |13 mpn  “POstPD S g/00f
Lpost[Pi] (-post [P 0]J -post [P o]
post [Po] X)) 6

B MHbIX C/iy4yasx.

tion 3
post[PoV 116 (61)

3aTeM BbIYMCTISIOT MOKasaTeslb ABOEHUS KakK HaMGO/blLUyl0 PasHULY B BbICBET/IEHHOCTU MEXZAY LEH-
TpasibHOW nosuuyeii PO 1 YeTbipbMs KpaesbiMU Mo3uumuamMu P, no dopmyne

A =maxULIPE-L[FAIF (62)
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MpunoxeHune A
(cnpaBo4yHOE)

MeTop pacyeta o6beMa LUBETOBOI rammbl Npy AHEBHOM OCBELW EHUU

Al Lenb

Llenblo HacToAwero meToga ABNAETCA onucaHne MeTOoAMKM pacyeTa o6bema LBeTOBOlM ramMMbl OTAeNbHbIX LBETO-
BblX TOYEK B TPEXMEPHOM LBeTOBOM npocTpaHcTtee CIELAB.
A.2 MeToauka pacyeta o6bema LBETOBOW ramMmmbl

MeToanka pacyeTa o6beMa LBETOBOI raMmmbl NpeacTaBfeHa afifopuTMOM, NPUBEAEHHBIM HA pUCYyHKe A.1l.

PucyHok A.1 — Anroputm aHanusa pacyeta o6bema LBETOBOW rammbl

MpoBecTn n3MepeHnsa gucnaes Kak MUHUMYM MpU KPacHOM, 3e/IeHOM, CUHEM, rosiy6omM, nypnypHoMm, XenTom, yep-
HOM 1 6enoM uBeTax B yKa3aHHbIX yCNOBUAX AHEBHOrO ocBeleHns. B tabnuue A. 1 npusefeH npumep ¢ UCNOMb30BaHUEM
OCHOBHbIX UBeToB SRGB npu ncnonb3oBaHun 6enoii Toukn CIE muctouyHmka ceeta D65 CIE u sipkocTtn 6enoro (Y) npuse-

[eHHOoN k 100 %:

Tab6bnunya Al — 3HayeHuWs KOOpAUHAT OCHOBHbIX LBeTOB SRGB
Liset XQ Ya XQarrb "Qamb rQarmb
KpacHblii 0,640 0,330 41,239 21,264 1,933
3eneHblii 0,300 0,600 35,758 71,517 11,919
CuHni 0,150 0,060 18,048 7,219 95,053
Fony6oii 0,225 0,329 53,806 78,736 106,973
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OkoH4yaHune Tabnuupl A. 1

Liger
MypnypHbIii
XKentbiit
YepHblii
Benbiii

MpuBecTn Bce LBETOBbIE TOUKN B LBeTOBOe npocTtpaHcTBO CIELAB, ncnonb3ys ypasHeHus ¢ (30) no (33). Mpumep

xQ
0,321
0,419

0,3127

Yo

0,154
0,505

0,3290

FOCT P M3K 62679-3-1—2017

~Q.amb AQ.amb Q.amb
59,287 28,483 96,986
76,998 92,781 13,853
0,000 0,000 0,000
95,046 100,000 108,906

ycTaHoBkM LBeToB SRGB B LBeToBOM npocTpaHcTee CIELAB npusefeH B Tabnnue A.2 1 Ha pUCyHOK A.2.

Ta6nuuya A.2— MNpumep Habopa ueTtoB SRGB ¢ npeacTtasnieHnem B LBeToBOM npoctpaHcTee CIELAB

Liger
KpacHblii
3eneHblit
CuHnin
ony6oii
MypnypHbIii
XenTtoiit
YepHblii

Benbliii

-80

60 40

a
80,105
-86,188
79,194
-48,084
98,250
-21,561

0

0

20 0

40

b L*
67,223 53,233
83,186 87,737

-107,854 32,303
-14,128 91,117
-60,833 60,320
94,488 97,138

0 0

0 100

-80

“100

PucyHok A.2 — padhnueckoe npeacTaBneHne o6bema LBETOBOM raMmbl 4518 SRGB B LBeToBOM npocTpaHcTBe CIELAB

Paccuntatb 06bEM LIBETOBOV ramMMbl MyTEM CIOXEHUS BCEX TETPA3APOB, HAXOAALMXCS B Npeaenax 0To6paKeHHbIX
LiBETOBbIX TOYEK M YKa3aTb ero B NpoLeHTax o6bema no cpaBHeHWI0 ¢ 06beMOM LBETOBON rammbl Ans sRGB. MNpumep ans
avcnnesa ¢ 06bLemMoM LBETOBOIM ramMmmbl SRGB, paccuuTaHHbIM B LBETOBOM npocTpaHcTBe CIELAB, npuBegeH B Tabnuue

A3.

Tab6nuya A.3— MNpumep obbema LBeToBOV raMmbl SRGB B LBeToBoM npoctpaHcTBe CIELAB

MonHbIl

MpoueHT oTHocuTensHo SRGB

Mapamvetp

O6beM LIBETOBOV raMMbl

8,20 -105
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A.3 MeTtoa AeneHusa NOBEPXHOCTU NpU pacuete o6bemMa rammebl CIELAB

A.3.1 Uenb

B HacTosileM anropuTMe NMpUHUMAaETCs NpoM3BOSbHLIA HAbop criyvaeB YINoB ramMmbl, yKasaHHbIX B 3HaY€HUAX
OCHOBHbIX LiBeToB XYZ B MKO 1931. MUHUManbHbIi Habop LBeToB GyAyT BKIOYaTh Tak1e LBETa Kak KpacHbIW, 3eneHbln,
CWHWIA, rony6oid, nMypnypHbIA, XeNThIi, YepHbIid 1 6enblid. 3HaueHns XYZ paHXupoBaHbl B pAgbl BXOGHOW nepeMeHHoin P
npy MUHMManbHO BOCbMM BapuaHTax TpebyeMbix LBETOBbIX YMOB. BbixogHoe 3HavyeHue Gyaer pacqeTHLIM 3Ha4EeHUEM
obbema LBETOBOW raMMBbI.

A.3.2 flonyweHusn

CuuTtaeTcs, 4TO LiBETOBas raMma B LIBETOBOM npocTpaHcTBe XYZ CIE 6yaeT onpeaenaTsca B BUAE BhIMYKNOCTU 3a-
JaHHbIX BapUaHTOB yrmnoB. LiBeToBasi ramma B LiBeToBOM npocTpaHcTBe CIELAB byaeT npegcTaBneHa 3Toii BbINYKIOCTHIO,
npusefeHHoI K npocTpaHcTBy XYZ CIE yepes cnyyaii yrna ¢ MakcumarbHON APKOCTLIO (B3ATOM kak Tovka 6enoro) u npu-
BeAleHHOW B LiBeTOoBOE npocTpaHcTBo CIELAB, rge oHa yxe He 6yaeT NOfHOCTLI0 BLINYKITOM.

A.3.3 Anroputm

1) nonyynTb BbIMYKITYIO NOBEPXHOCTH TOYEK LIBETOBLIX YIMOBLIX B P. COXpaHUTL TEKCTYpYy MOBEPXHOCTU 3TOW Bbl-
nykroctu B 7. OTkanubpoBarb NosHblil 06bLeM vk 0;

MpuMeyvyaHune 1 —B gaHHOM criyyae yrroBble TOMKWM — 3TO CTaHAapTHbIE LUBETa: KpacHbli, 3eneHblid, CUHUIA,
rony6oii, nypnypHbIi, XenTbli, YepHbli, 6enbiii (RGBCMYKW).

2) paccunTarth cpefiHee 3HadeHne ToueK P, CNOMb3yemoe B Ka4ecTBe CPeiHEe TOYKN raMMbl, U COXPaHWUTb ero B P
3) AnsA KaxA0ro TpeyronbHOro anemMeHTa NoBepxHOCcTU B T:
i) NyCTb S paBHO KONMMYECTBY rpaHeil, UMeLoLLMX NPOTSXXEHHOCTb B koopauHaTtax L, a, b Gonblue gecaTty;

MpumMmeyvaHue 2— Mcnonb3ykoT NPOTSKEHHOCTb, @ He ANUHY, TaK KaK ee MOXHO paccuuTarb GricTpee.

ii) ecnn s = 0, paccuntath 06beM MeXAY BepLUMHAMM 3neMeHTa NoBepxXHOCTU U P . MNpnbaBuTe NonyYeHHbIH
obbeM k 06bemy Vv,
iii) ecnn s = 3, paccunTaTb cpefHue Toukn B npocTpaHcTBe XYZ CIE U nogennuTb TPeYrorbHbIA 3NeMeHT Ha
YeTbipe NOA-3MeMeHTa, KaxAblii U3 KOTOPbIX ONPEeAenseTcs BEpPLUMHOMN YrTia Npyu ABYX COCEAHUX CPeRHUX TovKaxX U Tpex
CpeAHux Todkax. [oBTopUTL onepauuio 3) AN Kaxaoro NoA-aneMeHTa TpeyrofnbHuKa;
iv) ecnu s = 1 unu 2, paccuntaTtb CpefHIo TouKy B npocTpaHcTBe XYZ CIE rpaHu ¢ Hanbosnblueh NPoTAKeH-
HocTblo B CIELAB 1 nogenuTb TpeyronbHbIi aNEMEeHT Ha fiBa Mof-3rieMeHTa BAOMb JIMHUU MeXAy CpeAHel TOYKOA U
NPOTUBOMOMNOXHON BEPLUMHON. MoBTOPUTL onepauuto 3) Ans Kaxk[oro nofj-aneMeHTa TpeyrofbHuKa.
4) BepHyTbCA K NofIHOMY 06beMy, HaxoasLWweMycs nocsie NpoBefeHUs NpeabIAYLUX onepauyii B v.
A.3.4 MpumMep nporpammMmHoro o6ecneyeHus
MpumMep peanusauun nporpammHoro obecneveHnst B pacyete obbemMa LBETOBOI raMMbl 06ecneunBaeTcs Koaom
MATLAB. Koz BbINOMHAETCA ABYMS OCHOBHEIMU MOAYNSIMU, 0603HAYEHHBIMU HUXE ABYMS NpAMOyrofibHUukamu. [ns sbl-
norHeHus nporpammel Matlab BeINONHAETCA cneaytollas KoMmaHaa ¢ COOTBETCTBYOWUMU AaHHbIMU SRGB, 3arpyXeHHbIMn
B NaMsATh:
>> P=GetGamutCorners('sRGB')
Wcnonb3syeMblit Genblil No yMon4aHuio — UCTOYHKK cBeTa DB5.

p=
0 0 0
0,412 4 0,212 6 0,0193
0,7700 0,927 8 0,1385
0,357 6 0,715 2 0,119 2
0,538 1 0,787 4 1,069 7
0,1805 0,072 2 0,950 5
0,592 9 0,284 8 0,969 9
0,9505 1,000 0 1,089 1
rae MaTpuLa AaHHBIX COOTBETCTBYET NMPUBEAEHHBIM HIDKE CIeAYIOLLMM KOOPAUHATAM OCHOBHbIX LIBETOB:
Xk Yk Zk
XR YR Zr
Xy Yy Zy
Xs Yo Z
Xk Yk Zx
Xc Ye Zc
X8 Ys 4
XM ™ Zy
Xw Yw Zwy
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3arem nony4aiot 06bem UBeToBON ramMbl CIELAB nyTem BbINONHEHWA CNeayoLen KOMaHabl:
>> CIELabVol_subd(P)
ans =

8,201 3 x 10°

ClELabVol_subd.m
function [v] = CIELabVol_subd(P)
%Each row of P contains XYZ tri-stimulus values of gamut corner points.
%The 3D gamut is defined as the convex hull of these points in XYZ space.
%The surface is recursively subdivided down to a threshold scale in CIELAB
%and the volume made by each surface tile to a central point is summed
thresh=10; %CIELab subdivision threshold
%Get the hull defined by the points
T=convhulin(P);
%Get the white point (taken as the primary with the maximum Y)
[W,i]=max(P(:,2));
W=P(i,:);
%Normalise the gamut to the white point
Pn=P./(repmat(W,size(P,1),1));
%get the mid-point
Pm=mean(Pn);
%add-on the CIELab points
Pn=[Pn, XYZ2Lab(Pn)];
Pm=[Pm, XYZ2Lab(Pm)];
%calculate and sum the Lab volume of each surface tile to the mid-point
v=0;
for n=1:size(T,1),
v=v+SubDLabVol(Pn(T(n,:),:),Pm,thresh);
end
% % sub-functions
% XYZ2Lab converts XYZ values arranged in columns to L* a* b*
function [t ] = XYZ2Lab(t)
i=(t>0.008856);
t(i)=t(i)."(1/3);
Y(~i)=7.787*(~i)+16/116;
t=[116*4(:,2)-16, 500*(t(:,1)-t(:,2)), 200*(t(:,2)-t(:,3))];
end
%Recursive function to devide up the surface tile then return the volume
function [ v ] = SubDLabVol(vp,c,th)
%Get the max extent of each edge (quicker than length calculation)
m=max(abs(vp-circshift(vp,1)),[1.2);
%Count how many edges have extents larger than the threshold
s=sum(m>th);
if (s==0), %no edges larger: return the volume
v=abs(det(vp(:,4:6) - repmat(c(1,4:6),3,1))/6);
elseif (s==3), %all edges larger: divide tile in four
%get edge mid-points
ip=(vp(:,1:3)+circshift(vp(:,1:3),1)¥/2;
%calculate CIELab points of the mid-points
ip=[ip,XYZ2Lab(ip)];
%and call recursively for each sub-tile
v=SubDLabVol([vp(1,:),ip(1:2,:)],c,th);
v=v+SubDLabVol([vp(2,:);ip(2:3,:)],c,th);
v=v+SubDLabVol([vp(3,:);ip(1:2:3,:)],c,th);
v=v+SubDLabVol(ip,c,th);
else %one or two edges larger: split the tile on the largest edge
%shift the order so 1-2 has the largest extent
[m,i]=max(m);
vp=circshift(vp,2-i);
%calculate the mid-point of 1-2 and the CIELab point
ip=(vp(1,1:3)+vp(2,1:3))/2;
ip=[ip,XYZ2Lab(ip)];
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%and call recursively for the two sub-tiles
v=8ubDLabVol([vp([1 3],:);ip],c,th);
v=v+SubDLabVol([vp(2:3,:);ip],c,th);
end

end

end

GetGamutCorners.m

function [ P ] = GetGamutCorners(P ,wh)

%GET PRIM returns a set of colour corner points based on a standard gamut

% input string must contain one of:
% ‘'sRGB’, ‘Rec709, 'EBU’, ‘NTSC’
% optionally one of
% ‘D50, ‘D55, ‘D6Y’, ‘D75, A, lIE’
if ischar(P)
if nargin<2
wh=P;
end
if strfind(P,’sRGB’) || strfind(P’Rec709’)
prim=[0.64,0.33;0.3,0.6;0.15,0.06];
elseif strfind(P,EBU’)
prim=[0.64,0.33;0.29,0.6;0.15,0.08];
elseif strfind(P'NTSC’)
prim=[0.67,0.33;0.21,0.71;0.14,0.08];
else
error(‘non-valid colour primary specification’);
end
P=prim;
end
if ischar(wh)
if strfind(wh,'D50’)
wh=[0.3457,0.3585],
elseif strfind(wh,'D55’)
wh=[0.3324,0.3474],
elseif strfind(wh,’D65’)
wh=[0.3127,0.3290],
elseif strfind(wh,'D75’)
wh=[0.2990,0.3149],
elseif strfind(wh, llIA)
wh=[0.44757,0.40745];
elseif strfind(wh,'llIE’)
wh=[0.3333,0.3333],
else
wh=[0.3127,0.3290],
display('Default D65 white used’);
end
end
wh=[wh, 1-sum(wh)}/wh(2);
P=[P, 1-sum(P,2)];
P=P.*repmat((wh/P)’,1,3);
%P=[KRYGCBMW]

P=[0 0 O;P(1,:);sum(P(1:2,:));P(2,:);sum(P(2:3,:))

P(3,:);sum(P([1 3],2)); sum(P)];
end
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MpunoxeHune AA
(cnpaBouHoe)

CBefeHNA 0 COOTBETCTBUM CCLINTIOYHBIX MEXAYHAPOAHBLIX CTAHAAPTOB HALUMOHANbHbLIM
M MeXrocyaapCTBeHHLIM CTaHAApTaM

Ta6nuya OAA1

0OB6o3Ha4YeHne ccbiroY-
HOro MexayHapojHoro

CTteneHb cooT-

O6o3HauyeHWe N HaMMeHoBaHWe COOTBETCTBYIOWWEro HaLMoHanbLHoro,

cTaHpapra BeTCTBUA MeXrocylapCTBeHHOro cTaHgapTa

IEC 60050-101 — *

IEC 60050-102 — *

IEC 60050-103 — *

IEC 60050-112 — *

IEC 60050 -113 IDT FOCT IEC 60050-113—2015 «MexayHapoaHbIil aNeKTpOTEXHUYECKNA cno-
Bapb. YacTb 113. ®u3snka B aneKTPOTEXHUKE»

IEC 60050-114 — *

IEC 60050-121 — *

IEC 60050-131 — *

IEC 60050-141 — *

IEC 60050-151 IDT FOCT IEC 60050-151—2014 «MexayHapoAHbI aNeKTpOTEXHUYECKNA Cno-
Bapb. YacTb 151. SneKkTpudeckne n MarHUTHbIE YCTpORCTBa»

|IEC 60050-161 — *

|IEC 60050-191 — *

IEC 60050-192 — *

IEC 60050-195 IDT [OCT P M3K 60050-195—2005 «3asemneHue u 3awura oT nopaxeHus
3NEKTPUHECKUM TOKOM. TepMUHbI U onpefeneHns»

IEC 60050-212 — *

IEC 60050-221 — *

IEC 60050-311 IDT [OCT IEC 60050-311—2015 «MexayHapoaHbliA aNeKTpOoTEXHUYECKMIA Cro-
Bapb. OneKTpUYeckne n areKTPOHHbIe N3MEePeHUs U u3mepuTenbHbie Npu-
Gopbl. YacTb 311. OBLMe TEPMUHBI, OTHOCALLMECH K UBMEPEHUSM. »

IEC 60050-312 IDT [OCT IEC 60050-312—2015 «MexayHapoAHblil 3NeKTpOTEXHUYECKUIA Cro-
Bapb. OneKTpUYeckne U aneKTPOHHbIE N3MEPEHUS U U3MepuTenbHbIe Npu-
Bopbl. YacTe 312. O6LMe TepMUHBLI, OTHOCALLMECH K SMNEKTPUYECKUM W3-
MEpPEHUAM. »

IEC 60050-313 IDT [OCT IEC 60050-313—2015 «MexayHaponHbIA 3MeKTpoTEXHUYECKUIA Cro-
Bapb. OneKTpUYecKne U neKTPOHHLIE U3MEePeHUs U U3MepuTenbHbie Npu-
Bopbl. YacTtb 313. Tunbl snekTpudeckux npubopos»

IEC 60050-314 IDT [OCT IEC 60050-314—2015 «MexayHapoAHbIA 3eKTpOTEXHUYECKUI Cro-
Bapb. AneKTpu4eckne 1 aNeKTPOHHbIe U3MEPEHUA U n3MepuTenbHiLIe Npubo-
pbl. YacTb 314. CneumnansHble TEpMUHEI, COOTBETCTBYOLME TUny npubopa»

IEC 60050-321 IDT [OCT IEC 60050-321—2014 «MexayHapogHbIf areKTpOTEXHUYECKUN Cno-
Bapb. YacTe 321. MaMepuTenbHele TpaHcOpMaTopbl»

IEC 60050-351 — *

IEC 60050-371 — *

IEC 60050-395 — *

IEC 860050-411 IDT [OCT IEC 60050-411—2015 «MexayHapOoAHbIA sneKTpoTEXHUYECKUIA cro-

Bapb. YacTb 411. MawwuHbl BpaLlatoLluecs»
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O6o3HaueHuWe ccblnoY-
HOTO MeXayHaPOAHOTO CTeneHb cooT- 0O603HaveHWe N HaMMeHOBaHWE COOTBETCTBYIOLEro HauWoHarnbHoro,
BETCTBUA MEeXrocyapCTBeHHOro ctaHgapta
cTaHgapTa

IEC 60050-415 — *

IEC 60050-421 — *

IEC 60050-426 IDT FMOCT P M3K 60050-426—2006 «MexayHapOoaHbIiA 3NeKTPOTEXHUYECKUIA
cnoeapb. YacTb 426. SnekTtpoobopyaoBaHue ANs B3pbIBOONACHBIX Cpef»

IEC 60050-431 — *

IEC 60050-436 IDT FOCT IEC 60050-436—2014 «MexayHapoaHbIA 3NeKTPOTEXHUYECKMIA crno-
Bapb. [NaBa 436. CUnoBble KOHAEHCATOPLI»

IEC 60050-441 IDT FOCT IEC 60050-441—2015 «MexayHapoaHbIA 3NeKTPOTEXHUYECKMIA crno-
Bapb. YacTb 441. AnnapaTtypa koMMmyTaUMOHHasA, annapaTypa ynpaeneHus
U NNaBkne NpefoxpaHuTenn»

IEC 60050-442 IDT FOCT |IEC 60050-442—2015 «MexayHapoaHbIn 3NeKTPOTEXHUYECKMIA crno-
Bapb. YacTb 442. OGnekTpuyeckue akceccyapbl»

IEC 60050-444 IDT FOCT |IEC 60050-444—2014 «MexayHapoaHbIN 3NeKTPOTEXHUYECKMIA crno-
Bapb. YacTb 444. SnemeHTapHbIe pene»

IEC 60050-445 IDT FOCT |IEC 60050-445—2014 «MexayHapoaHbIA 3NeKTPOTEXHUYECKMIA crno-
Bapb. YacTb 445. Pene BpeMeHun»

IEC 60050-447 IDT FOCT IEC 60050-447—2014 «MexayHapoaHbIA 3NeKTPOTEXHUYECKNIA crno-
Bapb. YacTtb 447. NaMepuTenbHLIE pene»

[EC 60050-448 — *

IEC 60050-461 — *

IEC 60050-466 — *

IEC 60050-471 — *

IEC 60050-482 IDT FMOCT P M3K 60050-482—2011 «MexayHapoHbIA 3nNeKTpOTEXHUYECKNIA
cnoBapb. MICTOMHUKN TOKa XMMUYeckne. TepMUHbI 1 onpeaeneHns»

IEC 60050-521 - *

IEC 60050-531 — *

IEC 60050-541 — *

IEC 60050-551 — *

IEC 60050-561 — *

IEC 60050-581 IDT MOCT IEC 60050-581—2015 «MexayHapoaHbIA SNeKTPOTEXHUYECKMIA crno-
Bapb. YacTb 581. SnekTpoMexaHU4eckne KOMMOHEHTHI ANA 3NEKTPOHHOIO
obopypoBaHUs»

IEC 60050-601 — *

IEC 60050-602 — *

IEC 60050-603 — *

IEC 60050-605 — *

IEC 60050-614 — *

IEC 60050-617 — *

IEC 60050-651 IDT MOCT IEC 60050-651—2014 «MexayHapoAHbIA aNeKTpoTEXHUYECKMIA cro-
Bapb. YacTtb 651. PaboTa nog Hanps»KeHuem»

IEC 60050-691 — *

IEC 60050-701 — *

IEC 60050-702 — *

IEC 60050-704 — *

IEC 60050-705 — *

IEC 80050-712 — *
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OBo3HaueHNe cebiroy-
HOro MeXAyHapoaHOro
cTaHAapTa

CTeneHb CooT-
BETCTBUS

OGo3Ha4eHUe U HauMeHOBaHWe COOTBETCTBYIOLIEr0 HaLMOHanbHoro,
MEeXrocyaapcTBeHHOro cTaHaapTa

IEC 60050-713

*

IEC 60050-714

*

IEC 60050-715

IEC 60050-716

IEC 60050-721

IEC 60050-722

IEC 60050-723

IEC 60050-725

IEC 60050-726

IEC 60050-731

IEC 60050-732

IEC 60050-801

IEC 60050-802

IEC 60050-806

IEC 60050-807

IEC 60050-808

IEC 60050-811

IEC 60050-815

*

IEC 60050-821

*

IEC 60050-826 IDT FMOCT P MOK 60050-826—2009 «YcTaHOBKN anekTpuyeckue. TepMuHbl U
onpegeneHnsa»

IEC 60050-841 — *

IEC 60050-845 — *

IEC 60050-851 — *

IEC 60050-881 IDT MOCT P M3K 60050-881—2008 «MexayHapoaHbIA 3NeKTPOTEXHUYECKUIA
cnoBapb. Masa 881. Paguonorua u paguonoruyeckasn pusnka»

IEC 60050-891 — *

IEC 60050-901 IDT FOCT IEC 60050-901—2016 «MexayHapoaHbIA 9NeKTPOTEXHUYECKMIA crno-
Bapb. [maBa 901. CtaHgapTu3auma»

IEC 60050-902 IDT FOCT IEC 60050-902—2016 «MexayHapoAHbIA 9NEeKTPOTEXHUYECKNIA Crno-
Bapb. [NaBa 902. OueHKka COOTBETCTBUA»

IEC 60050-903 —_ *

IEC 60050-904 — *

IEC 62679-1-1 IDT FOCT P M3K 62679-1-1 «ucnneun Ha OCHOBe 3NeKTpoHHoI Bymarn. Yactb
1-1. TepMuHonorus»

IEC 61966-2-1 — *

CIE 15 — *

CIE 38 — *

* COoOTBETCTBYIOWMIA HaUMOHaNbHLIA CTaHAapT OTCYTCTBYET. [Jo ero yTBepXAeHUS PeKOMEHAYETCA UCNOoNb3oBaThb
nepeBoA Ha PYCCKUiA A3blK aHHOrO MeXAyHapoAHOro cTaHaapTa. Mepesoa AaHHOTO MeXAyHapOAHOro cTaHhapTa Ha-
xoauTca B ®egepanbHoM nHpopMauuoHHOM ¢oHAe cTaHAapToB.

MpwumMmeyaHune—B HacToAwel Tabnuye Ucnonb3oBaHo criegytollee ycnoBHoe ob6o3HaueHWe cTeneHn cooT-
BETCTBUSA CTaHAApPTOB:

- IDT — naeHTUYHbIE CTaHAapThI.
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International Committee for Display
Metrology, Version 1.03, 2012

E.F.Kelley, M.Lindfors
J.Penczek,
J. Soc. Information Display, V 14,
p-1019-1030 (2006)

ANSI/IESNA
RP-1-04 (IESNA), (2004)

and

Using model in ASTM G.197, (2008)

IESNA Lighting Handbook,
9 ed.(2002)

CIE Publication No 44,1979 nepe-
nsganue 1990

E.F.Kelley, Proc. Third Americas
Display Engineering and
Applications Conf. (ADEAC 2006),
Soc. Information Display, Atlanta,
GA, USA, pp.1-5, Oct. 24-26 (2006)
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Interscience, New York (2000)

M.E.Becker, SID 1996, San Diego,
Application Seminar A-4

Veronique Collomb-Patton, Pierre
Boher and Thierry Leroux, SID 09
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Bubnuorpacdpua

Internat Information display measurements standard, ver.1.03, 2012 (CtaH-
NapT Ha u3aMepeHnsa nHdopmaumnoHHbIX gucnnees. Bepcua 1.03, 2012)

Display daylight ambient contrast measurement methods and daylight
readability (MeTogbl M3MepeHNA KOHTPACTHOCTU AWUCNNeeB NpU AHEBHOM
CBETe OKpyxalolei cpeabl U pa3bopunBocTb U3obpaxeHns Npu AHEBHOM
cBeTe)

American national standard practice for office lighting (YcTaHoBNneHHas ame-
puUKaHcKas HauvwoHanbHas NpakTuka Ans ocBeleHns cnyxebHbIX nomelle-
HWiA)

«Standard table for reference solar spectral distributions: direct and diffuse
on 20° tilted and vertical surfaces» (CtaHgapTHas Tabnuua 3TanoHHbIX
CNeKTpanbHLIX pacnpefeneHuii NpU CONHEYHOM OCBELLEHUW: HanpaBneH-
Hoe U anddysHoe ocBeLeHNe Ha BEpTUKamnbHBIX NOBEPXHOCTAX U NPU Ha-
KnoHe 20°)

Reference and application (PexoMeHgauun n NnpUMeHeH!s)

Absolute methods for reflection measurement, for example of sampling
sphere, see the Sharp-little method (AGcontoTHEIe MeTOAbI M3MEpPEHUs OT-
paxeHWs, Ha Npumepe 3TanoHHOW cdpepbl NOKaszaHHOW B MeToae Sharp-
Little)

Diffuse reflectance and ambient contrast measurements using a sampling
sphere (M3MepeHusa koahdpuumeHta Anddy3HOro oTpaxeHUs U KOHTpacT-
HOCTU B OKpyXatoLien cpeae)

Reflection-mode diffraction and matrix displays (OudpakunoHHble n ma-
TPUYHLIE JUCTINEN B PEXUME OTpaXeHUs)

Billmeyer and Saltzman’s principles of color technology (IMpuHumMnbI
Billmeyer 1 Saltzman no TexHonoruu upeTa)

Measuring LCD optical performance (M3mepeHWe onTU4eCcKoOi xapakrepu-
cTukn LCD)

Comprehensive survey on viewing angle measurement devices: a theoretical
study (MonHbI 0630p YCTPOWCTB ANA U3MepeHUs yrroB ob3opa: TeopeTu-
YyecKoe uccrefoBaHue)
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