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WHCTUTYT UCTOYHUKOB cBeTa nmeHn A.H. logbirnHa» (OO0 «HUUWC nmeHn A.H. NoabirnHa»)

2 BHECEH TexHuyeckum KomMuteToM Mo cTtaHgaptusaumm TK 332 «CBeTOTeXHUYecKne usgenus,
OCBell,eHNe NCKYyCCTBEHHOE»

3 YTBEPXJ/EH W BBEJEH B JEWCTBUE MMpukasom ®efepanbHOro areHTcTea Mo TEXHUUYECKOMY
perynupoBaHuio 1 MeTposiornm ot 4 okta6pa 2022 r. Ne 1047-cT

4 BBEJEH BIEPBbIE

MpaBuna NpMMeHeHNs HACTOoALWEro cTaH4apTa YCTaHOB/IeHbl B CTaTbe 26 ®defepanbHOro 3akoHa
0T 29 mwoHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin depepauymmn». MHdopmaynsa o6 ns-
MEHEeHMAX K HACT oSl emMy cTaHgapTy NnybmkyeTcsa B eXerogHom (No coCTOAHUIO Ha 1aHBapsa TeKywero
roga) nHpopmaymoHHom ykaszaTene «HaumoHanbHble cTaHfapThbi», a oPuunanbHbll TEKCT W3MEeHEeHWui
N NonpaBoK — B eXeMecsayYHoM MHpopMaLMOHHOM ykasaTesne «HauumoHanbHble cTaHfapThbi» B cnydae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALWEro cTaHjapTa CoOTBETCTBYKLULee yBegoMNeHne byneT
ony6a11MkoBaHO B 6amxalillem BbIMYyCKe €XeMeCsa4YHOro uHgopMaumoHHOro ykasaTensa «HauuoHanbHble
CTaHgapTbl». CooTBeTCTBYlOWAaa nHpopMmaumsa, yseoMneHne U TeKCThl pasMeLwalnTCca TaKxe B WH-
hopmaynoHHol cucTeme 06Wero Nnoib3oBaHusa — Ha opuumnanbHOM caliTe dPegepanbHOro areHTcTBa Mo
TEexXHUYeCKOMY perynmpoBaHunio U meTposiorum B ceTn NHTepHeT (Www.rst.gov.ru)

© OdhopmnenHne. ®rey «POT», 2022

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTBLIO MM YaCTMUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspelleHuns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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HALULMWOHANBbBHbBIN CTAHAAPT POCCUWNCKOW SGELEPALWNU

NAMIMbl YIBTPA®PNONETOBbLIE BAKTEPUUWAHBLIE HN3KOITO AABJIEHNA

MeToabl N3MepPEHNi 3HEPTETUUYECKUX XapPaKTEPUCTUK YIbTPaAMOIETOBOIO N3STyUYEHNSs
N 3NeKTPUYecKnx napameTpoB

Low-pressure germicidal ultraviolet lamps. Methods for measuring energy characteristics of ultraviolet radiation
and electrical parameters

Jata BBegeHns — 2023—01—01

1 O6nactb NpUMeHeHus

HacToawmii ctaHgapT pacnpocTpaHaeTcsl Ha NIMHelHble, KOMNakTHble n U-o6pa3Hbie GakTepuunaHbie
ynbTpacuosneToBble slamnbl HU3KOTO AaBfeHUs (Aasiee — namnbl) U ycTaHaB/MBaeT MeTOoAbl M3MepeHuid
9HEepPreTUYeCKNUX XapakTepucTuk ynbTpaddnoneToBOro M3fly4eHUs 1 3/IeKTPMYECKMX napameTposB.

2 HopMaTuBHbIE CCbIIKU

B HacToAWweM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbIE CCbINIKU Ha cnefylolwmne cTaHgapThl:

FOCT 8.654 TlocypapcTBeHHas cuctema obecneyeHus eguHCTBa U3MepPeHUii. dotomeTpus. TepMUHbI U
onpepeneHus

FOCT 7601 ®wusmyeckas onTuka. TepMUHbl, GYKBEHHble 0603HaAYeHUs U onpenesieHUss OCHOBHbIX
BE/INYUNH

FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpegeneHHocTb M3MepeHus. Yactb 3. PykOoBOACTBO MO
BbIPaXXEHU0 HeonpeaeneHHOCTU U3MepeHus

FOCT P 8.568 locypapcTBeHHass cuctemMa obecnedyeHWss efuHCTBa M3MepeHuin. ATTecTaums ucnbitTa-
TenbHoro o6opyposaHns. OCHOBHbIE MOMOXEHUA

MpumevyaHune — MMpy NOMNb30BaAHNM HACTOSILLUMM CTaHAAPTOM Le/iecoobpas3Ho NPoBEPUTL AeCTBME CCbIIoY-
HbIX CTaHAAPTOB B MH(POPMALMOHHONM cucTeme O6LLEero nosb3oBaHns — Ha oduumasnibHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHMI0 U METPOSIOMUN B CETU VIHTEPHET MM MO eXerogHoMy UHOPMaLMOHHOMY yKa3a-
Tento «HauuoHanbHble CTaHAAPTbI», KOTOPbI ony6/IMKOBaH MO COCTOSIHWUIO Ha 1 siHBaps TEKYLEro roaa, W no BbiMyckam
eXXemeCcsiHHOro MHhopMaLMOHHOIO ykasaTensi «HaunoHaslbHble CTaHAapTbI» 3a TeKyLWMiA rof, Ecnv 3amMeHeH CCbITOYHBIN
CTaHOapT, Ha KOTOpbIA faHa HeAaTMpOBaHHasA CCblIka, TO PEKOMEHAYEeTCs MCMOo/b30BaTb AENCTBYIOLLYI0 BEPCUID 3TOrO
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B [jaHHYH BEPCUIO M3MEHEHWIA. ECNM 3aMeHEeH CCbINIOYHBbIV CTaHAapT, Ha KOTOpPLINA
[aHa JaTupoBaHHas CCblfka, TO PEKOMEHAYETCA UCNOMNb30BaTb BEPCUIO 3TOTO CTaHAapTa C yKa3aHHbIM BbILLE FOA0M YT-
BepXAeHUst (NpuHATKS). Ecnm nocne yTBeEPXAEHUSI HACTOSALLErO CTaHAApTa B CCbIIOYHbIA CTaHAapT, Ha KOTOpbIA AaHa
[aTVpoBaHHas CCbiNka, BHECEHO U3MEHEHME, 3aTparnBatollee NnosioKeHWe, Ha KOTOpPOoe AaHa CCblfika, TO 3TO MOJIOXEHME
pekoMeHayeTca NpUMeHsITb 6e3 ydeTa AaHHOTO U3MeHeHUs. ECnM CCbIOYHbIA cTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOso-
XXEHME, B KOTOPOM JaHa CCbIfIka Ha Hero, PEKOMEHAYeTCs MPUMEHSITb B YaCTW, He 3aTparmBatoLLeli 3Ty CCbIKy.

3 TepMUHbI 1 onpeaeneHns

B HacTosdwem cTtaHgapte npumeHeHbl TepmuHbl no FOCT 8.654 n FTOCT 7601, a Takxe cnegyiouime
TEPMUHbI C COOTBETCTBYHOLWNMU ONpefesIEHUAMM:

3.1 aHepreTuMyeckas ocBel,eHHOCTb Ee (B Touke noBepxHOCTU): OTHOLEHWE MNOTOKa M3NyyYyeHus
c/de, nagaloLLero Ha 3leMeHT NOBEPXHOCTN C paccMaTpuBaeMoll TOUKW, K naowaamn c/AaToro anemeHTa.

M3pgaHne odmumnanbHoe
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3.2 cuna usnydyeHus /e: OTHoWeHMe NOToKa uU3nyyeHuss dde, ucxogsaulero oT UCTOUYHUKA U pacnpo-
CTpaHsoWerocs BHYTPM Masioro TefiecHoro yria clO B paccMaTtpvBaeMoM HanpaBfieHUW, K 3TOMY Te/IeCHOMY

yray.
MpumMmeyaHue — [aHHbIA TEPMUH NPUMEHSIIOT /11 TOUEYHOTO UCTOYHUKA U3/yUEHVsI.

3.3 yrnoBoe pacnpegenieHve cusbl nanydenus /(0, ) OyHKLUS CUbI U3NYYEHUsI OT HanpaB/ieHus,
3a/1laBaemMoro MepunoHanbHbIM yriom O 1 akBaTopMasbHbIM Yriom

MprMmevyaHne — [lNs OCECUMMETPUYHOMO NCTOYHMKA HaMpaB/eHne 3a4aeTCs TOMbKO NOSPHLIM yriom O.

3.4 MHaukatTpuca cunibl n3nydyeHusn/(0) ocecCMMMEeTPUYHOTo NCTOYHUKA N3nyyeHus: OTHOCUTENb-
HOe Yr/ioBOoe pacnpefefnieHne Cunibl U3NyYeHus.

MpumeyaHune — OTHOCMTENLHOE YINOBOE pacnpefeneHne Cumbl N3/TyYeHNs BbIYUCISIOT Mo chopmysie
)
©
rae /e (0) — yrnoBoe pacnpefeneHne cusbl U3Iy4eHUs B MepUANOHaNIbHON NIOCKOCTH;
le — cuna u3nyyeHns B Hambonee xapakTepHOM HanpaBsieHUU (ANA NINHEWHbIX NaMn COOTBET-

CTBYeT NeprneHAVKy/IIpHOMY Hanpas/IeHUI0 OTHOCUTE/IbHO UX OCH).

3.5 6akTepuymgHas ynbTpauonetroBasd namna HU3KOro faBneHuna: PaspsgHas pryTHas nam-
na HW3KOro gaBfieHnss 6e3 NIMUHOMOPHOro MOKPLITUSA, KOTOopas reHepupyeT M3nyyeHue C ANVHON BOJIHbI
253,7 HMm.

MpumeyaHne — ONTMasibHOE AaB/ieHVe NapoB PTYTU flamn HU3KOro AaBsieHns coctasnseT ot 0,7 go 1,5 Ma,
a [laB/ieHne MHepTHbIX ra3oB (MPeanoYTUTENbHO HEOHA UK aproHa, unm nx cmecein) — ot 10 go 500 Ma.

3.6 nuHeliHas 6akTepuympHasa ynbTpacrnosieToBas flamna HU3KOTo gaBsieHus: BbaktepuuynpHas
ynbTpaduonetoBas faMmna HU3KOro aaBsieHus, Tpybka KOTOpOi COCTOUT U3 OAHOr0 NIMHENHOrO yyacTka.

3.7 KOMNaKTHas 6akTepuuuaHas ynbTpaduosieToBass namna HU3KOro gaBrieHusa: baktepuyngHas
ynbTpadroneToBasi naMmna HU3KOro AasneHus, Tpybka KOTOpPoi pasgesieHa Ha HeCKO/IbKO KOPOTKUX y4acTKoB,
pacnosioXXeHHbIX NapanfiesibHo U COeANHEHHbIX MeXAay co60il NMb0 WM30rHYThIMK yyacTkamu Tpy6ku, nnéo
BBAPEHHbIMU CTEKNSAHHbIMU NaTpy6Kamu.

MpumedyaHue — CrapTep B/lamne AaHHOTO TUMNA BCTPOEH B LIOKO/Ib.

3.8 U-o6pa3Has 6akTepuumngHas ynbtpadguonetoBasi 1amna HU3KOro gaBfieHus: baktepuuyngHas
ynbTpadmoneToBas fiaMna HW3KOrO AaBJfieHWsi, Tpy6ka B KOTOpOil pa3feneHa Ha [Ba KOPOTKMX y4yacTka,
pPacnofioXeHHbIX MapasnnenbHO ¥ COeVHEHHbIX MeXay co60li N30THYTbIM YY4acTKOM TPYGKM.

3.9 roHnopaguomeTp: PagvomeTp AN M3MEPEHUs YrNoBOT0 pacnpefesieHuss paguoMeTpuyecknx
XapakTepPUCTUK UCTOUYHUKOB M3/YyYEHUS.

3.10 3KBUBANIEHTHbIN TenecHbli yron Q: TenecHblii yrona, B KOTOPOM BO3MOXHO pacnpocTpaHeHue
BCEro MnoToKa W3/ydeHuss namnbl ®e npu cusie U3fyvyeHusi, paBHOI /e NO BCEM HanpaB/IEHUSM BHYTPW 3TOrO
yrna.

MpumeyvaHusa
1 3kBMBa/IEHTHbIN TenecHblii yron O BbIMMCAAKT No chopmMyne

)

roe ®e— noToK U3/yYeHUs TaMnbl.

2 [nsa nuHeliHoi namnbl C U3BECTHLIM YI/IOBbIM pacnpeaenieHnemM cusbl usnydeHusi /e(0) B NOMSIPHON NiockocTu

chopmyna (2) npuHMMaeT cnegyrwowmii Bua

M =--—j le (tfiSin L,00 = ZttJ /(8 ) sin0 cfo, @

'e90 o o]

roe /690 — cuna usnyyeHnsl B HanpaeieHWN, NEPNeHaNKYISIPHOM K OCY Slamnibl.

2
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4 O6Lwwme TpeboBaHMA K NPOBEAEHNIO U3MEPEHNI

4.1 YcnoBus npoBefeHns namepeHuni

4.1.1 Tlpy BbINOJIHEHUM U3MEPEHWIA co6GAAaT cneaylmne ycnoBus, eciu MHOEe He YCTaHOB/IEHO B
HOPMAaTMBHOI WAN TEXHUYECKON AOKYMeHTauun Ha cpegcTtea uamepeHuin (CU) n namnbl KOHKPETHbIX TUNOB:

- TemnepaTtypa okpyxatouiei cpegbl: ot 20 °C go 27 °C;

- OTHOCUTENbHasA BNaXxHOCTb Bo3ayxa: (65 + 20) %;

- aTMocepHoe gaBneHue: ot 84 go 104 kMa.

4.1.2 Vi3mepeHunsa npoBOAAT B MOMELLEHUN C HEMOABUXHLIM BO34YXOM.

4.1.3 V3MmepeHus NpoBOAAT B 3aTEMHEHHbIX NMOMeLLeHUAX, UCKIIYaLWNX BHELWHNE 3aCBETKU, CTEHbI,
nos 1 NOTONIOK KOTOPbLIX UMEIT r1y60KO-MaToBOE YepHOe NoKpbITUE.

4.1.4 HanpshkeHue 3/1eKTponuTaHusa fO/HKHO ObITb CTAbMAN3NPOBAHO U COOTBETCTBOBATb HOMUHABHO-
MYy HanpskeHWto NpuMeHsaeMoro nyckoperynupywuwero annapata (MPA).

4.2 CpeacTtBa U3MepeHun n ncnboitatesibHoe obopynoBaHue

4.2.1 CW po/mkHbl 6bITb NOBEPEHbLI UM KannbGpoBaHbl B COOTBETCTBUU C HOPMATUBHbLIMU AOKYMEHTamu,
yCcTaHaBAUBAKLWUMN NOPALOK U METOAbl NOBEPKN U KaTMOPOBKM KOHKPETHbIX CU.

VicnbiTaTensHoe o6opyAoBaHMe AO/IKHO 6bITb atTecToBaHo B cooTBeTcTBUM ¢ TOCT P 8.568.

4.2.2 Yb-pagnoMmeTp JOMKEH obecneymBaTb BO3MOXHOCTb W3MEPEHWI B Auanas3oHe AJINH BOSIH OT
200 po 280 HM. [ljonyckaemasi OCHOBHasi MOTrPeWHOCTb/HEONPEAENEHHOCTb U3MEPEHUST 3HEpPreTu4eckomn
ocBelleHHOCTU — He 6onee 10 %.

4.2.3 Jonyckaemass OCHOBHas MorpewwHoCcTb/HeoNnpeaenieHHOCTb U3MEePEHUA ANUHbI flaMnbl (paccTos-
HMEe MexXay 3/1ekTpogamMn) 1 pacctosiHua poTtomMeTpupoBaHnsa — He 6onee 2,0 mm.

4.2.4 TlorpewHocTb/HEONpPeAeNEeHHOCTb U3MEPEHUA BOMLTMETPOB W aMnepMeTpoB MNepeMeHHOro
Toka — He 6onee 0,2 % HOMUHAa/bHbIX 3HAYEHUN.

4.2.5 TorpewHocTb/HEONPEeAENEHHOCTb M3MEPEHUA WU3MEPUTENEN MOLLHOCTM MEpPEeMEHHOro Toka —
He 6o0nee 0,5 % HOMUHa/bHbIX 3HAYEHWIA.

MpumMmedyaHne — Bcxeme BKIKYEHMA flamibl C 31eKTPOHHbIM MPA (3MPA) nonoca nponyckaHus — He MeHee
100 Ky,

4.3 TloarotoBKa K USMepeHNdam

4.3.1 MuHMManbHoe pacctosHue hoTomeTprupoBaHMa D 3aBUCUT OT NPOCTPAHCTBEHHOW XapakTepucTu-
KN pagnomeTpuyeckoi ronosku. Ana pagnometpos 6e3 KOCMHYCHOTO KOppekTopa MUHUMaslbHOe paccTosHue
hoTOMETPUPOBaHNA AO/HKHO COCTaBNATbL HE MeHee NATU rabapuTHbIX pa3sMepoBs slamnbl (yCnoBue gasibHero
nons), ANA paguoMeTpOB C KOCUHYCHbIM KOPPEKTOPOM — He MeHee [BYyX rabapuTHbIX pasmepoB faMmbl
(ycnosue 6nmxHero nons).

4.3.2 Tepen npoBefeHWEM MW3MeEPEHW namnbl NoABeprawT NpeABapuTElbHOMY OTXUTY B TeuyeHue
100 4, ecnin MHOE He yKa3aHO B CTaHAapTax WM TeXHUYECKUX YCNOBUAX Ha slaMMbl KOHKPETHbIX TUMOB.

5 MeToAbl U3MEPEHUIA SNEKTPUUECKUX NApaMETPOB

5.1 CpepctBa n3aMepeHnin U ncnbiTatesibHoe o6opyaoBaHue

Mpn n3mepeHusax npumeHstoT MPA ¢ pabounmm xapakTepucTMkamu, ykasaHHbIMU U3roTOBUTENEM WUAN
nocTaBLIMKOM flamn.
CW v ucnbiTatenbHoe obopyaoBaHne A0/DKHbI COOTBETCTBOBaTbL 4.2.1,4.2.4, 4.2.5.

5.2 MoparotoBka K U3SMepPeHnsam

5.2.1 Vi3mepeHua 3nekTpuyecknx napameTpoB C UCMNONb30OBAHWEM aHaNOroBbiX 3/1EKTPOU3IMEPUTENb-
HbIX NPMOOPOB MPOBOAAT MO CXEMAaM, NPUBEAEHHbIM:

- Ha pucyHke 1— ana namn, pa6oTtawowmux c AMPA;

- Ha pUCYHKe 2 — ans namn, paboTtawuwmx ¢ afekTpoMarHutHeim MPA (SMIMPA).
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1,2 — BbIBOAB! AN15A NOAKTOUEHNA CUCTEMbI IMIEKTPONMUTAHUSA; 3 — UCTOYHUK 3NneKTponuTaHus; 4 — IMNPA; V — BonbTMETP;
P — BarTmeTp; A — amnepmeTp

PucyHok 1— Cxema n3MepeHuii 31eKTpMyecknx napaMeTpoB namn, padotarwmx ¢ IrMPA

5

1,2 — BbIBOAbI A4/151 NOAK/NOUEHUS CUCTEMbI 3NIEKTPONUTAHUS; 3 — UCTOYHUK 3M1EKTPONUTaHUS; 4 — 3/1IEKTPOMAarH1THbIA 6annacT;
5 — craprtep; V — BO/bTMETP; P — BatTmMeTp; A — amnepmeTp

PucyHok 2 — CxeMa M3MepeHuii 3N1eKTpUYECKMX NapamMeTpoB slamn, paboTarowmx ¢ SMIMPA

MN3mepeHns ¢ Ncrnonb3oBaHneM KOMGUHMPOBaHHbLIX CY NMPOBOASIT B COOTBETCTBUM CO CXEMOW UX BK/THOUEHMS.
5.2.2 2nekTpousmMepuTesibHble NpUGOopPbl HAcTpanBalT B COOTBETCTBUM C MHCTPYKUMSMU MO IKCRayaTauuu.

5.3 TpoBepeHue UaMepeHuii

M3mepeHusa aniekTpuyecknx napameTpoB (TOK, MOLLHOCTb, Hanps)XXeHwe namnsl U 4p.) NPoBOAAT OLHO-
BPEMEHHO C N3MEPEHUSAMUN 3HEPreTnyeckol ocBeleHHocTn (cm. 6.2.4, 6.3.4) yepe3 NHTepBasibl BPEMEHU, He
npesbiwatwme 10 ¢ OT MOMEHTa BK/OYEHUA NnaMmbl 4O MOMEHTa cTabunvsaunn ee pexumma paboThbl.

4
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5.4 O6paboTka pesynbTaTtoB

PesynbTatbl M3MepeHnii 3aNeKTpnYecknx napameTpoB 3aHOCAT B TabnuLy 3HAYEHUn 1 0POPMASAT Npo-
TOKON B COOTBETCTBMM C pas3fesioMm 8 ¢ ykazaHWeM HeonpeaeneHHOCTU U3MEPEHUA.

6 MeToabl N3MEPEHUI 3HEPTreTUYECKMX XapaKTePUCTUK YbTpahmoneToBoro
N3Ny4YeHns

6.1 O6wune NONOXEHUSA

6.1.1 WN3mepeHnsa aHepreTUYeckUx xapakTepucTuk ynbTpadmoneToBoro u3nyyeHnss NnpoBoAAaT cnenyto-
UMK MeTodamu:

- TOHUOMETPUYECKNM METOLOM;

- MeToAoM M3MEepEeHWn Yepe3 OCEBYID 3HEPTreTUYECKYH) OCBELLEHHOCTb W 3KBMBANEHTHbIA TeNnecHbIi
yron (s AMHEeWHbIX namn).

6.1.2 Mpun namepeHnax npumeHsaoT NMPA ¢ paboynMn xapaktepucTukamm, yka3aHHbIMU U3roTOBUTENEM
namn nav OTBETCTBEHHLIM MOCTaBLLUKOM.

6.2 FOHMOMETpUYECKNIA MeTOp,

6.2.1 O6umMe NosoXeHuns

6.2.1.1 ToHMOMETpPUYECKNIA MeToZ onpefeneHns NnoToka M3/lyYeHWs OCHOBaH Ha M3MEPEHMAX pacnpe-
fJeneHunn aHepreTnyeckon ocseweHHocTn Ee(0, g no cchepuyeckoii NOBEpPXHOCTU paanycom D, okpyxatowei
NCTOYHUK U3NYYEeHUA (CM. PUCYHKM 3 1 4), C noCNefylLWmnM NHTErpUpoOBaHNEM MNOJTYYEHHOIO pacnpejeseHns
noToka msnyyenus [cm. dopmynsl (4) u (5)].

6.2.1.2 Vi3amepeHus pacnpefeneHns aHepretTnyeckoii oceeleHHocTn Ee(0, op), Heob6xoammoi AN Bbl-
YnCeHNs NOTOKa MU3/TyYeHns namm, no cdhepmuyeckoin NoBEPXHOCTU pagnycoMm D npoBoAAT C UCNONb30BAHUEM
CXeMbl, NPUBEAEHHOI Ha pUCYHKe 3.

1 2

1 — 3KBaTOpUasIbHAs MOCKOCTb; 2 — MEPUAMOHA/IbHBIE MOJTYN/IOCKOCTY;
3 — pagvoMeTpuyeckasi rofoBka; 4 — 30Ha NpocTpaHcTBa dA

MpumeyaHune — dA= D2sin Scllcp.

PucyHok 3 — Cxema onpefesieHns notoka nssiydyeHns namn roHMoMeTpuyeckum MeTonoMm
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6.2.1.3 MoToK M3My4yeHUs namn, onpefesisiemMblii C UCMOJSIb30BAHWEM CXEMbI, NMPUBEAEHHOW HA PUCYH-

ke 3, BblUMCAAT No hopmyne
dbe=02 j j E{Q,(p)sinQdQd(p.

(4)
@0 0=0

MpumeyaHne — BA.1l (npunoxeHne A) NpuBeAeH NpMMep pacyeTa MoToKa M3ly4yeHus No M3MepPeHHOMY Yro-
BOMY pacnpefesieHnio 3HepreTYecKon OCBELLEHHOCTH.

6.2.1.4 Mpu onpefeneHun NoToKa U3NyYeHUs JIMHERHbIX namn (C y4eTOM OCECUMMETPUYHOCTU UX CBE-
TopacnpegesieHusi) AonyckaeTcss MPOBOAMTL W3MEpPEHUs YINI0BOrO pacnpefesieHns 3HepreTuyeckoin ocse-
LLEeHHOCTN B OAHOI MepuaMOHAaNbHON MOCKOCTU C UCMOJSIb30BAHWEM CXEMbl, NMPUBELEHHOI Ha pUCyHke 4.
B aTom cnyuyae npejnonaraetcs, 4To 3HepreTuyeckass OCBELLEHHOCTb B Mpejefiax 30Hbl MpocTpaHcTBa YA
(cM. pucyHOK 4) NpUHMMaeT OAHO U TO Xe 3HAYeHMe.

1— mepuamnoHasibHas MOAYM/I0CKOCTb; 2— OCb CUCTEMbI (DOTOMETPMPOBAHNS; 3— OCb JlaMbl; 4 — pagnoMeTpuyeckasi rofioBka;
5 — 30Ha npocTpaHcTBa dA

MpumeyaHune — dA = 27tD2sin0dOd(p.

PucyHok 4 — Cxema onpefesieHns noToka M3nyyeHns fIMHEHbIX 1amn FrOHUMOMETPUYECKM METOAO0M

6.2.1.5 MoToK M3NyYyeHUs NIUHEHbIX amn, onpejesnisieMblii ¢ UCNO/Ib30BAHMEM CXEMbl, NMPUBEAEHHON
Ha pUCYHKe 4, BbIUMCASIOT No popmMyse

%

de =2rceD2Je 0(0)sin Qdd. (5)
o)
MpumedyaHne — BA.2 (npunoxeHue A) NpUBEAEH NPUMEP pacyeTa noTokKa U3ly4YeHnsi No U3MepPeHHOMY Yrio-

BOMY pacnpefefieH/o 3HEPTETUHECKOIN OCBELLEHHOCTU.

6.2.1.6 [AnanasoH cKkaHMpOBaHUA B MepuUAMOHasIbHbIX NOJYNA0CKOCTAX — B npegenax ot 0° go 180°;
pekomeHayemoe 3HayeHue wwara ckaHuposaHua A0 He JO/KHO npesbiwartb 5°.

6
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6.2.1.7 [vnana3oH ckaHMpoOBaHMSA B 3KBATOpPMasIbHOW NIOCKOCTU — B npegenax ot 0° o 360°; peKoMeH-
Ayemoe 3HayeHue Lara ckaHupoBaHusa [ep B akBaTOpManbHOW NIOCKOCTM He [O0/KHO npesbiwaTb 10°.

6.2.2 CpeacrtBa M3MepeHUin nu ncnbitatesibHoe o6opygoBaHue

CW n ncnbiTaTtenbHoe o060pyaoBaHne A0/DKHbI COOTBETCTBOBATH 4.2.

6.2.3 lMoArotoBKa K U3MepPeHUsaMm

6.2.3.1 V3mepeHusa yrnoBoro pacnpegeneHus saHepreTM4eckoin oCBeLWeHHOCTU NPOBOASAT C MCNONb30-
BaHMEM CXEMbl, MPUBELEHHON Ha puUcyHKe 3. I3MepeHns NIMHERHbIX NamMn AonyckaeTcs NpoBOAMTbL C UCMOJIb-
30BaHMeEM CXeMbl, NPUBEAEHHOI Ha pucyHke 4.

6.2.3.2 ONTUYeCKnii LEeHTp Nammnbl COBMELWAKT C LEHTPOM BpaleHMs roHnopaguometpa. MonoxeHus
ONTUYECKUX LLEeHTPOB Nnamn npuBefeHbl B NpUioxeHun b.

6.2.3.3 Tllpu mncnonb3oBaHWM roHUOpPagMomeTpa, B KOTOPOM peasin3oBaH MPUHLUN HENOABWMXHOIO WUC-
TOYHMKA M3Ny4YeHus, namny ycTaHaBnvMBalT B paboyem Nos0XEeHWUU, YKa3aHHOM B HOPMATWBHOM WAWN TEXHU-
YeCKOM [0KYMeHTe Ha /laMny KOHKpPeTHOoro tuna.

6.2.3.4 lMpun NpMMEHEeHUN TFOHMopaauomeTpa, KOHCTPYKUMEN KOTOPOro npeaycMOTPeH MOBOPOT WUCTOY-
HUKa U3/1y4eHus, NCNOMb3YT cucTteMy (POoTOMETPUPOBAHUA, HE AOMYCKAKLULYI0 CMEHY FOpU30HTaNbHOIo no-
NIOXEHMSA NaMnbl Ha BEPTMKaNbHOE BO BpeMs u3MepeHuil. 3a 6a30Boe MOJIOKEHME NaMnbl MPUHUMAKT ropu-
30HTasIbHOE.

6.2.3.5 CxeMy ANl n3MepeHuin 3/1eKTPUYecknx napaMmeTpoB Namnbl NOAroTaBAnBalOT B COOTBETCTBUM
cb5.2.1.

6.2.3.6 MunHuMmanbHoe paccTosiHue gpotomeTpupoBaHusa D ycTaHaBnmBalT B cooTBeTCcTBMM C 4.3.1.

6.2.3.7 OnA yMeHbLEeHNSA BIUAHUA PACCEAHHOr0 W3NyYEeHUs Ha pesynbTar U3MEepPeHWin UCNoNb3ylT
3KpaH(bl) C OTBEPCTUEM(SIMM), KOTOPbIE pasmMeLlarnT Mexay namMnoin n npueMHuKomMm. dkpaH(bl) ycTaHaBnBa-
0T TakuMm 06pa3om, YTO6bl N3 MecTa pacnosioXeHust NPpMeMHMKa Yepes oTBepcTme(s) B akpaHe(ax) NOSIHOCThbIO
npocmatpuBasacb M3nyyarwuias NOBEPXHOCTb WUCMbITYEMOI Aamnbl, HO MpWM 3TOM nfowanb nepudepuiiHoi
30HbI, Npunerawwen kK namne, 6bi1a MUHUMASTBEHOW.

6.2.3.8 lMepepn Haya/iOM U3MEPEHUI PETUCTPUPYIOT OTHOCUTENIbHYO BIAXHOCTb BO34yXa, aTMocepHoe
JaBsieHne 1 TemnepaTypy OKpyXxatleli cpeabl.

6.2.3.9 Yd-pagnomMmeTp BKAKYAKT U NOATOTaBAUBAKT K paboTe B COOTBETCTBUMN C MHCTPYKLMEN MO 3KC-
nnayarauuu.

6.2.4 lMpoBepeHne N3MepeHnn

6.2.4.1 WN3mepAwT paccTosHue potomeTpupoBaHus D.

6.2.4.2 BkoyaloT namny v no uctevyeHun 15 MnUH HeNpepbIBHOTO rOPEHUs B HOMWUHA/IbHOM 3/1eKTpuYye-
CKOM pexume U3MepsarT 3fieKTpuyeckme napamMmeTpbl namnbl (TOK, MOLLHOCTb, HaNpshkeHne v Ap.) n yrnosoe
pacnpefeneHne aHepreTnyeckoi ocseuteHHocTn /=e(0, cp).

6.2.4.3 lMpun npoBefeHUN N3MEPEHUI I B aBTOMATMYECKOM peXunmMe 3HEepreTUYeckyt OCBELLEeHHOCTb U
3/1eKTpUYeckne napameTpbl faMnbl U3MEPAKT Yepes3 MHTepBasibl BPEMEHW, He npesbiwakrume 10 ¢ oT mo-
MeHTa BK/IIOYEHUSA nammnbl 4O MOMeHTa cTabunusauum ee pexuma pabotbl. Mocne ctabunmsaumm sHepreTu-
YecKol OCBEeLLeHHOCTU N 3/1IEKTPUYECKMX NapaMeTpoB fammbl U3MEPSAIOT Yr10BOe pacnpefesieHne aHepreTu-
yeckoli ocseweHHocTn Ee(0, ) no 6.2.1.2 nan 6.2.1.4.

6.2.5 O6paboTka pe3ynbTaToB

6.2.5.1 BblumcnswT 3HaueHne, nosyyeHHoe no popmyne (4), YNCNEHHbIM MHTErpUpoBaHneEM no popmyne

N M
de =D 2ApX X £e(0m. qn).(cosém_1-cosOm), (6)
n-1m=1

rae Ad = Yn/’;cpp lar ckaHMpoBaHWs B 3KBATOPUasIbHON MNOCKOCTH;
NnopsaAKOBbIA HOMEp 3KBaTopuanbHOro yrna di
N — 3HayeHue NOPsSAKOBOrO HOMepa Moc/efHEero aKBaTopuanbHOro yrna dj
0 — MepuanoHasnbHbIA yron,
T — nNopsAKOBbI HOMep MepuanoHanbHoro yrna o,
M — 3HayeHue NOpPsAAKOBOr0 HOMepa MocsiefHero mepugnmoHansbHoro yrna o;
Ee(BT-4Y>n) — 3HadeHve 3HepreTMYeCcKOn OCBeLlleHHOCTN B HanpaBneHun (0T, dun).
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MpumeyaHne — BB.1 (npunoxexne B) npuBeseH npymMep pacyeta noToka 13slydeHnss Ha OCHOBaHWUN JaHHbIX,
NOJSIYYEHHbIX MPU U3MepPeHusx no 6.2.1.2.

6.2.5.2 MoTOK M3My4YeHUsi IMHENHbIX Namn, Yr/10BOe pacnpefesieHne 3HepreTMYeckoil OCBeLLeHHOCTU
KOTOpbIX onpeaenstoT no 6.2.1.4, gonyckaeTcs BbIUMUCAATL MO popmyne

de = 2nD2 E“(em M °°sem-l-cosOm). (7)

MpumedyaHue — BB.2 (npunoxeHve B) npuBeaeH NpyMep pacyeta noToka M3/lydeHns Ha OCHOBaHWUU AaHHbIX,
NOJIyYEHHbIX MPU U3MepeHusax no 6.2.1.4.

6.2.5.3 N3 3HauyeHWil, n3aMepeHHbIXx No 6.2.4.3, BbIGMPAKT MakCcMMaslbHOE 3HA4YeHWE 3IHEepPreTUYecKom
OCBELEeHHOCT EMakc 1 3HauyeHne 3HepreTMYecKoil OCBELLEHHOCTU, COOTBETCTBYOLWEE CTAOUBHOMY PeXuMy
paboTbl namnbl Ectab v BbIYNCNAIOT MHOXUTE b K No hopmyne

x = Emaxe
(8)
Ecrab

BbluncnsawT 3HaYeHMe notoka @ makc, COOTBETCTBYHOLLETO MakKCUMasibHOW 3HEPreTUYeCcKOn OCBELLEHHO-
cTn Emakc> no dopmyne

Pyakc “K @, 9)

6.3 MeTog namepeHnii NOTOKa NU3NYYEHUS JINHERHbIX JJaMn Yepe3 OCEBYH 3HEPreTUYeCKyto
OCBELEHHOCTb N 9KBUBA/IEHTHbIW TeNeCHbIW yron

6.3.1 O6uwmre nosioXxeHns

6.3.1.1 MeToa OCHOBaH Ha TOM, YTO cCBeTopacnpefeneHne INHENHbIX [aMn 0OCECUMMETPUYHO (CM. pu-
CYHOK 5) n nogo6Ho gpyr apyry. lNpumeHeHne gaHHOro npuHuuna obecneymBaeT BO3MOXHOCTb (N0 pe3ynbTa-
TaM M3MEPEHWN 3HEePreTUYECKOn OCBELLEHHOCTM Ha 3ajlaHHOM PacCTOSSHUU B HanpaB/EHUU, NePNeHANKynap-
HOM OCY Nnamnbl) BOCCTAHOBUTbL POTOMETPUYECKOEe TeI0 N BbIYNCANTL NOTOK U3NYYEHUSA Namnbl.

PucyHok 5 — N306paxkeHne hOTOMETPUYECKOTO Tesa IMHENHOM namnbl

6.3.1.2 N3mepeHuss aHepreTUYeckoid OCBELLEHHOCTU, HEeOOGXOAMMON ANs pacyeTa NOTOKa WU3Ny4YeHus,
NMPoBOAAT C UCMO/Ib30BAHMEM CXEMbl, MPUBEAEHHON Ha pucyHke 6.
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L — A/vHa NvHelHoi namnbl (paccTosiHie Mexay anektpogamu); L1 v /2 — AvHbI CEeTMEHTOB NIHEHO Nnamnbl; D — paccTosiHve
¢hoTOMETpUPOBaHUS; & — MOJOBMHA YII0BOTO pasmepa flamnbl; 1— famna; 2 — 3KpaH; 3 — paauoMeTpuyeckas rofioBka

PucyHOK 6 — Cxema M3MepPEHWA NOTOoKa M3/TyYEHUS! SIMHENHBIX /lTaMn Yepe3 3HepreTUUYeckyto 0CBELLLEHHOCTb
N 3KBUBA/IEHTHbI TENECHBIA Yrosn

MOTOK U3yYeHNs NIMHERHbIX NamMn BbIYUCAAT No popmyse

2Ee £1LD 2L-QL-D

sin2a +2a in 2arct
S vanﬁio))+m_Ll

(10)

roe O — 3KBUBAJIEHTHbI TENECHbI yron.

MpumeyaHunsa

1 3KBMBAIEHTHbIV TenecHbIli yron O NPUHUMAKT paBHbIM S2 WK, C Lie/bio MOBbILLEHNS TOYHOCTK, NpeaBapuTesibHO
onpeaensoT No pesynbTatam ero U3MepeHuli ¢ NCNosIb30BaHWEM FOHMMETPA, NPOBEAEHHBIX B YCI0BUSIX Aa/lbHEr0 MONs.

2 BbiBog thopmyrnbl (10) npuBeseH B npunoxerun I

6.3.2 CpeacTtBa n3MepeHuii n nucnbitatesibHoe o6opyaoBaHmne

CW n ncnbiTatenbHoe obopyaoBaHne A0/MKHbI COOTBETCTBOBATH 4.2.

6.3.3 lMoAroTtoBKa K U3MEPEHUAM

6.3.3.1 OnpefensoT 3KBUBA/IEHTHbIN TenecHbln yron Q. 115 3TOro B yC/10BUAX AasibHEro nons (MuHu-
Ma/ibHoe paccTosHue (POTOMEeTPMPOBaHMUA AO/HKHO COCTaB/MATb HE MeHee 3HauyeHusa nATU rabapuTHbIX pas-
MepoB Namnbl) U3MEpPSAIOT Yr10BOE pacnpefesieHne aHepretTnyeckoi oceelwweHHocTn £e(0, ¢ B COOTBETCTBMM
€ 6.2. lanee BbIYNCNAKT 3KBMBAJIEHTHbI TENECHbI yron Q no popmyne

M
M= 2af£ [,(97 )Mcose” -COSOM) |E kg, (11)
T=1

roe Ee90 — aHepreTnyeckas OCBELLEHHOCTb B Hanpas/eHuu, NeprneHgukysiapHoM amMne.

MpumeyaHune — lpn OTCYTCTBMU TEXHNYECKOIM BO3MOXHOCTW NPOBEAEHNS TOHMOMETPUYECKNX N3MEPEHWIA f,0-
MycKaeTCs 3KBMBA/IEHTHBI TenecHbln yron Q B chopmyne (10) 3ameHnTb Ha 52 (cm. [1]).

6.3.3.2 V3amepeHnsa NpoBOAAT C UCMO/Ib30BAHUEM CXEMbl, MPUBEAEHHON Ha PUCYHKe 6.

6.3.3.3 OnTnyeckunii LeHTpP nammnbl (CM. NpUOXeHUe B), LeHTPbl 3KPaHOB U LEHTP NPUEMHOM NoBepXx-
HOCTW pagMoMeTPUYEecKol rO/I0BKW yCTaHaB/MBalT Ha OAHOW BbicoTe. [pn 3TOM OCb POTOMETPUPOBAHUSA
JOJKHA NPOXOAUTb Yepe3 ONTUYECKUI LeHTP /1aMnbl U Ae/iNTb ee n3obpaxeHne nonosam.

6.3.3.4 Ocb namnbl, a Takke MJA0CKOCTU 3KPAHOB M NPUEMHOW NOBEPXHOCTN yCTaHaBNMBAOT nepneHan-
Ky/IIpHO ocn hOTOMETPUPOBAHUA.

6.3.3.5 MunHumanbHoe paccTosiHue poTtoMmeTpupoBaHua D ycTaHaBnMBaloT B cOOTBeTCTBUM C 4.3.1.

6.3.3.6 BnusiHne paccesiHHOro M3ayyeHus Ha pe3ynbTaT U3MEepPeHUin MUHUMU3UPYIOT B COOTBETCTBUMN C
6.2.3.7.

6.3.3.7 Yd-paguomeTp BKIOYAT U NOAFOTaBMBAOT K paboTe B COOTBETCTBUM C MHCTPYKUMEl MO 3KC-
nnayarauum.
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6.3.4 lNpoBeaeHNe N3MepeHnii

6.3.4.1 Vi3mepsaoT gAnHYy namnel L (paccTtosiHMe mexay anekrpogammn) n pacctosHue boTomeTpupoBa-
Hua D.

6.3.4.2 BknwoyalT namny v no umcreyeHnu 15 MuH HenpepbLIBHOIO rOPEHUA B HOMUHAIbHOM 3/1eKTpuye-
CKOM pexume U3MepSAT 3/1eKTpUYeckme napametpbl famnbl (TOK, MOWHOCTb, HaNpPsXeHWe u 4p.) u yrinosoe
pacnpegeneHne aHepreTuyeckon oceeuieHHocTn Ee(0, o).

6.3.4.3 Tlpu NpoBefeHUN U3MEpPeHWA B aBTOMATUYECKOM peXume IHepreTMyeckyld OCBELEeHHOCTb U
3/IeKTpuyeckne napameTpbl iamnbl U3MEPAIOT Yepe3 UHTepBasibl BpeMeHu, He npesbiwatoume 10 ¢ ot Mo-
MeHTa BK/IIOYEHUS flamnbl 40 MOMeHTa ctabunusauun ee pexuma paboTbl.

6.3.5 Ob6paboTka pe3ysbTaToB

6.3.5.1 BbluncnsaT 3Ha4YeHne noToka, COOTBETCTBYOLWEe CTabunbHOMY pexunmy paboTel namnbl Ectab,

no cpopmyne

2°cta6+QeL'D _  2EClg EI L D____ 12
dcTab sin2a+ 2a . R (12)
G(zndl ) +2x4H M)
6.3.5.2 N3 3HauyeHui, namMepeHHbIx No 6.3.4.3, BbIGMPAKT MakCcMMaslbHOE 3HAYEeHWE 3IHEePreTUYecKom
OCBELEHHOCTN U BbIYNCAAIOT COOTBETCTBYIOLLLEE 3HAYEHNE MOTOKA M3/1yYyeHus no dpopmyne
® _ 2Ewmakc *I1-L-D 2Epake
NBKC sin2a + 2a . (13)
sin 2arctga ) + 2arctg
6.3.5.3 Ecnn namepeHns aHepreTM4ecKkoi OCBELLEeHHOCTU OCYLLECTBAKT B YC/I0BUAX Aa/IbHEro nons,

TO 3HAYEHWUSI MOTOKA M3/yYeHWsi, COOTBETCTBYOLLME MAKCMMasbHOW 3HepreTMyeckoli ocBeL,eHHOCTU EMakc 1
cTabunbHOMy pexumy paboTbl namnbl Ectab, fonyckaeTcs BblUUCASATb MO hopMyiam
(14)

Amakc "“makc”™ *~ctab ~“cTab”

MpumeuvaHue — BnpunoxeHun B npuBeaeHsl NpUMEPBI pacyeTa NoToka M3/yyeHus Yepes 0CEBYIO 3HEPTeTU-
UECKYI OCBELLEHHOCTb W 3KBUBA/IEHTHBI TENECHbI yron Q.

7 HeonpegeneHHOCTb U3MEpPEHUI

HeonpeaeneHHOCTb pe3y/bTaTOB M3MEPEHWUIA OLEHMBAKT M NpeacTaBnAwT cornacHo NOCT 34100.3.
[na Bcex pe3ynbTatoB U3MEpPeHWA peKkoMeHAyeTCH MCNO/b30BaTb pacliVpeHHY HeonpeneneHHOCTb C A0-
BepuUTENIbHOW BEpPOATHOCTbIO 95 %. 3HavyeHne koaduumneHTa oxBata NPUHMMAIOT paBHbIM 2. PaclinpeHHyo
HeornpeaeneHHOCTb ONpPeaensaoT C TOYHOCTLIO A0 ABYX 3Havalux unudp.

8 MNpeacTtaBneHne pes3ysibTaToB U3MepPEHMWI

8.1 O6wasa nHdopmaynsa

MpOTOKOA MCMbITAHWIA AOMKEH COAEepXaTb:

- HaMMeHOBaHWe W agpec UcnbiTaTenbHol nabopaTtopun, AaTy U HoMep NPOTOKONa;

- [aHHble 0 3aKas3uuke UCMNbITAHWA,

- ATy NpoBeAeHUs UCMbITAHWI 1 BUAbl M3MEPEHU, BKIOYas KpaTkoe onucaHue MpoBeAeHHbIX M3Me-
PEHWIA.

8.2 NHdopmauma o6 ncnbiTyemoii namne

B npoToKOA ucnblTaHWn BKAOYAKT cneayrolwy nHpopmaymio 06 ncnbiITyemon namne:

- MAEHTU(UKALNOHHbI HOMEP;

- €CNN M3BECTHO: HAaMMEeHOBaHWe W3roToBUTEns, TUM, HOMEpP MOAENN, HOMUHAa/bHbIE 3HAYEeHUs 3Mek-
TPUYECKUX napameTpos;

10
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- onucaHue ucnbITyeMoi namnbl (peKkoMeHAyeTcs npuknaabiBatb oTorpagun);

- OPYyrylo Heobxogumyto mHgopmayuto (Hanpumep, metToa oT6opa 06pasyoB AN UCMbITAHUNR).

B NpoTOKON UCMbITAHU BKAOYAKT CAEAYOLWY UHOPMaLUI0 0 BCnomoraTtesibHOM 060pyLoBaHUN:

- HaMMeHoBaHWe BCNoOMOraTesibHOro o6opyAoBaHUs (HanpuMep, YCTPOWCTBO ynpaBneHus, 3NeKTponu-
TaHus), TN, MOAEeNb, 3aBOACKOI HOMEP;

- HaMMeHOBaHWe W3roTOBUTESIS;

- HOMMWHa/IbHble 3HAYEHUS 3NEeKTPUUYECKNX NnapameTpoB.

8.3 NHopmaymsa o metoge namMepeHuin

B NpoTOKON UCNbITAHUA BKAOYAIOT Creaylowyo nHpopMmaunio o MeToae N3MepeHuii:

- KpaTkoe onucaHue MeToga M3MepeHWii;

- KpaTkoe onucaHue MCMnosib30BaHHOrO 060pyLOBaHNS;

- yKasaHue 06 yC/oBMUSIX U3MEPEHUI (CTaHAApPTHbIE UM COOTBETCTBYOLWME OCOGLIM YCNOBUSM PaboThbl
NCMNbITYEMOWN flamnbl);

- paboyee MOMIOXEHME MUCNbITYEMON NaMnbl B MpPOLECCe U3MEPEHU (Hanpumep, opueHTaunsa n Hak/oH
namnbl, OTHOCUTENIbHOE NOJIOXEHNE B CUCTEME KOOpAWHAT U A4p.);

- TemnepaTtypy OKpyXatLliero Bo3gyxa, 3Hau4eH1sa HanpskeHUs 1 4acToTbl TokKa.

JonyckaeTca Bk/O4YaTb B MPOTOKO/ MCMbITaHWA NOAPOGHOE onucaHwe BCEro MCMNOJ/Ib30BAHHOIO A5 U3-
MepeHunii 060pya0BaHNA MO COOTBETCTBYHOLLEMY TPEOGOBAHUIO 3aKasuuka.

8.4 [aHHble 06 3HEPreTMYECKUX XxapakTePUCTUKAX YNbTPauroNeToBOro U3nyvyeHns
N 3/IEKTPUYECKUX NapamMmeTpax

PesynbTatbl onpegeneHnss aHEepPreTUYeckux XxapakTepucTuK yibTpaddnoieToBOro N3iy4eHnsa n anekTpu-
Yyecknx napameTpoB NpeAcTaBAT B NPOTOKOME UCNbITAHUI ANA KOHKPETHON namnbl.

B npoTOKON AO/KHbI 6bITh BK/OYEHbI pe3y/bTaTbl BCEX WU3MEPEHWUI: 3/1eKTpUYeckme napameTpbl siam-
nbl (TOK, HANpsXXeHMe, MOWHOCTbL U Ap.) npu paboTe ¢ BbibpaHHbIM [PA, paccTtosiHne poTOMeTpupoBaHus,
Tabnuua ¢ 3aBUCMMOCTbI 3HEPreTUYEeCKON OCBELLEHHOCTU U 3NTEKTPUUYECKMX NapamMeTpoB OT BPEMEHU, 3Ha-
YeHMe NoToka M3NYy4YeHUs, COOTBETCTBYHLW,EE MaKCMMa/lbHOMY 3HAYEHUID 3HEPreTUYEecKol OCBELLEHHOCTM U
CcTabunbHOMY pexumy paboTbl famnbl. ECAn namepeHns notoka M3nyvyeHus npoBefeHbl METOAO0M Yepes oce-
BYIO 3HEpreTtuyeckyt OCBELleHHOCTb, TO HEe06X0AUMO yKasaTb MCMNOMb30BaHHOE 3HayeHWe 3KBUBAJSIEHTHOTO
TeNecHoro yrna, AnHy namnel (Mexay anekTpogamu), napameTpbl okpyxawLuein cpegbl.

HeonpeaeneHHOCTb M3MepeHuii oueHuBalT B COOTBETCTBMM C pa3fesioM 7 u pesynibTaTbl €e OUEHKU
BK/1I0YAIOT B MPOTOKO.
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MpunoxeHve A
(cnpaBo4HOE)

Mpumepbl pacyeTa NOTOKa U3/IyYeHUs MO N3MEPEHHOMY YIr/1I0BOMY
pacnpefeneHntio 3HePreTMYeckoli OCBELeHHOCTH

B HacTosLWwEeM MpUNoXeHnn npusefeHbl NpUMepbl pacyeta NnoToka M3/lydeHnss paBHOAPKOro LunanHApa no yrroBo-
My pacnpefeneHunio SHepreTMYecKoin OCBeLLEHHOCTN. st paBHOSIPKOTO LWIMHAPA C OCEBOW CUO n3nyyenns 1 BT/cp B
COOTBETCTBMM C hopmMynoit (5) NOToK n3nyyeHuss coctasnset de = n2 (~ 9,87) Br. Larn ckaHMpoBaHus 1amn B 9KBaTOpW-
anbHO A 1 MepuamoHasibHol [0 N10CKOCTSX BblbpaHbl UCXOASA 13 yao6CcTBa npeacTasnieHus. MNpy BbIGOpe Lwara CkaHu-
poBaHusa namn crefyeT PYKOBOACTBOBATLCA NOMOXEHUAMW, NPUBELEHHbIMN B 6.2.1.6 1 6.2.1.7. Mpumep 1 npunoxexHna B
NPUMEHUM A1 IMHENHBIX, U-06pa3HblX U KOMMAKTHBIX flamm, Npumep 2 NpunoXxeHns B — TONbKO ANS MHEVHbIX flamn.

Al PacueT NOTOKa M3/yYeHUsi C MPUMEHEHUEM CXEMbl, MPUBEAEHHO Ha pUCyHKe 3

B Tabnumue Al npenctaB/ieHbl 3HAYEHUS YI/IOBOrO pacnpefenieHns aHepreTuyeckoli ocselyeHHoctn Ee(0, ¢, Br, no
cchepryeckoii MOBEPXHOCTU paguycoM 1 M, OKpyXKatoLel paBHOSIPKMIA LMAMHAP.

Ta6nuuya Al — 3HaueHus Yr/IOBOTO pacrnpefesieHnst 3HepreTuyeckoli 0CBeLLEHHOCTY, DOPMMPYEMOrO0 PaBHOSIPKUM
LUMIMHAPOM Ha paccTosiHum 1 m

' 3HaueHue
3Haqe”equrnao 00=0° 0!=15° 02=30° p3=45° 04=60" 05=75° 5,=8. 07=105° 08=120° 09=135° 010= 150° 0, = 165° & = =~
yrna ¢
Q. = < 0,00 0,26 050 071 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
o1=30° 0,00 026 050 071 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
o2 = 60° 0,00 026 050 O71 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
Q.= 80° 0,00 026 050 071 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
4 = 120° 0,00 026 050 071 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
o5 = 150° 0,00 026 050 071 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
o6 = 180° 0,00 026 050 071 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
g7 = 210° 0,00 026 050 O71 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
8 = 240° 0,00 026 050 071 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00
®9=270° 0,00 026 050 071 087 097 1,00 0,97 0,87 0,71 0,50 0,26 0,00

®10 = 200° 000 026 050 071 087 097 100 097 08 07L 050 026 0,00
o~ = 330° 000 026 050 071 087 097 100 097 08 07L 050 026 0,00
®12 = 360° 000 026 050 071 087 097 100 097 087 071 050 026 0,00

[Onsa pacyeTa noToka U3nydeHnst namn no popmysne (6), Ncnosb3ayst aHHble TabnuLbl A.1, BbIYMC/ISIIOT NPOMEXYTOY-
Hble 3HauYeHVs1 No chopmyre

Ee®n 4T) m(°0s V |- cosOn) (A1)
1 chopmupytoT Tabnmuy A.2.

Tabnuuya A.2 — INpoMexyTouHble 3Ha4YeHNs

Y. 3HaveHvie
o 780 0 15 o 8, = 8_g=80 =75 &= 8 b 0B=12r ©¥=1% 8 = 5 =165 012=18»
3HauermeY; b = =8 8;=3 8_8° B=7> &6 §= = = = 5 Bu= S

yrmadg - >Hy_

© =o° 0,01 0,05 011 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00
1= 30° 0,01 0,05 011 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00
Pa= e° 0,01 0,05 011 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00
<z =Bo° 0,01 0,05 011 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00
»4 =120° 0,01 0,05 011 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00
o5 = 150° 0,01 0,05 011 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00
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OkoHuyaHve Tabnuupl A.2

Yy 3HaueHune
Y, yrna 9

3nauenned., 0! =15° 8@=8° 03 =45° 84=8° 05=75° 06 =90° 07=105° 08=120° 09=135° 010= 150° 0" =165° 91 =g
yrna @ u.

a6 = 180° 001 005 o011 0,18 023 0,26 0,25 021 0,15 0,08 0,03 0,00
a7 = 210° 001 005 o011 0,18 023 0,26 0,25 0,21 0,15 0,08 0,03 0,00
8 = 240° 001 005 o011 0,18 023 0,26 0,25 021 0,15 0,08 0,03 0,00
@9 = 270° 0,01 0,05 011 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00
oo = 300 0,01 0,05 011 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00
®” =330° 001 005 011 0,18 023 0,26 0,25 021 0,15 0,08 0,03 0,00

Janee BbUMCNSAIOT CYMMy 3/IEMEHTOB Tab/mubl A.2 o hopmyse

N M
Y1 Es(8n. ®T) (*®n-1 —c0s8n) = 18,63. (A2)

3aTeM BbIUMC/ISIIOT LUAr CKaHUpoBaHUst A B 3KBaTOPUasIbHOW MIOCKOCTY B pajpaHax:

Ap= v @ = 36°£’2 °° =30»=0,52 pag. (A.3)

B cooTBeTCTBUM C chopmysioii (6) 3HAUEHVE KBafpaTa pacCcTosiHUS (DOTOMETPUPOBaHMS D2 yMHOXAKT Ha 3HaUYeHue
wara ckaHupoBaHusi [ B 3KBATOPUaUIbHON MIOCKOCTU Y CYMMapHOE 3HaYeHne 3/1eMeHToB Tabnuupl A.2:

N M
®0 =0 200]r gr )+(cos8mr1l-co0s0,) =12+0,52+18,63=9,76 BT. (A.4)
n-1r=1

Mpy ware ckaHupoBaHnsa [0 = 15° NOrpeLHoCTb YMC/IEHHOTO WHTErpupoBaHnA A4S PaBHOAPKOro UMAMHAPA Co-

cTaBnsieT iB_ZZ%:E U,

A.2 PacuyeT noToka U3slydeHnst namn ¢ NpPUMeEHEHNEM CXEMbI, NPUBEAEHHON Ha PUCYHKe 4

B Tabnmue A.3 npuBefieHbl 3HAUYEHVs YI/IOBOTO pacnpeesieHsi 3HepreTUYECcKoil OCBELLEHHOCTU B OHOI Mepuaun-
OHa/IbHOW MI0CKOCTY C paauycoM (hOTOMETpUpoBaHus D = 1 m.

Ta6nuua A.3 — 3Ha4yeHVs YII0BOTO pacnpeeNieHnsl 3HEPreTUUEeCKoi 0CBeLLeHHOCTH
3Ha-
yeHne &=0 el=15° e2=30° B~ O & SEP eb5=75° €6 =90° e7 = 105° Eé= @ 09=135° e10 = 150° 0" = 165° 012 = 180°
yrna 8

ge(w) 000 026 050 071 087 097 100 097 087 071 050 026 0,00

[Jna pacueTa noToka M3syveHus namn no chopmyne (7), UCnosb3ys AaHHble TabmuLbl A.3, MPOMEXYTOUHbIE 3HAue-
HVS1 BBIYUCAAIOT N0 chopmysie

Ee(sr) m(cos On-1 - cos On) (A.5)

n chopmupytoT Tabnuuy A.4.
Tabnuuya A.4— MNpoMexyTouHble 3HaYeHNs
3”a”e”c')"e Y& 01=15° 02=130° 03=45°8_=8° 05=75°fg=B0o 07=105° 08= 120° 09= 135° @ o= & O, = 165° 012= 180°

*

0,01 0,05 0,11 0,18 0,23 0,26 0,25 0,21 0,15 0,08 0,03 0,00

* MpoMeXyToUHble 3HAYEHUs, paccunTaHHble no dpopmyrne (A.5).

13
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[Janee BbIMMCAAOT NOTOK U3NyvyeHuss namn ®e, AN 3Toro onpeaensoT Cymmy 3/1eMeHToB Tabnuubl A.3 1 B COOT-
BETCTBUM C hOpPMYSI0ii (7) NOSTyUYEHHYI0 CyMMYy YMHOXatOT Ha 3HayeHue 2nD2:

M
®B8=2n022 £<(em)-(cosem ,-cos6m)=2n-12 155=9,76 Br. (A.6)
T-1

14
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MpunoxeHve b
(o6s3aTeNbHOE)

MoNnoXeHnA ONTUYECKUX LEHTPOB slamn

/

PucyHok B.1 — TNonoxeHre onTUYECKOro LieHTpa NIMHEAHOI Namnbl

PucyHok B.2 — MonoxeHne ontnyeckoro LeHTpa U-o6pasHoil namnbl

PucyHok B.3 — TMosioxeHne onT1Yeckoro LeHTpa KOMMNakTHOW namnbl

15
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MpunoxeHve B
(cnpaBo4HOE)

MpumMmepbl pacyeTa NOTOKA M3/TyYEHUs] IMHENHbIX Namn

B HacTosILLeM MPUIOKEHUN NPUBEAEHb! MPUMEpPb! pacyeTa NnoToka U3fydyeHnst IMHEHbIX lamn Yepes 0CeBYyto 3HEp-
reTUYeCcKyo OCBELLEHHOCTb U SKBUBA/IEHTHbIV TEMECHbIN Yron.

B.1 Mpumep pacyeta 1

Mocne ctabununsaumm anekTpuyYeckux napameTpoB ¥ NapaMeTpoB ONTUYECKOro MU3/TyYeHNs Ha paccTosHumM D =6 m
B HanpasfneHuun, nepneHanKynspHOM OCK Namnbl, Obl1a n3MepeHa aHepreTuyeckas OCBELLEeHHOCTb, KoTopas cocTaBuia
Ee = 12,8 MBT/M2. [j/ivHa namnbl (paccTosiHue Mexzay anekTpogamu) Takke bblna namepeHa u coctasuna L = 0,4 m.
Mcnonb3ya nonyyveHHble 3HaYeHNs, cneayeT BblYUC/UTL NOTOK U3MyYeHUsa namnbl. B cootBeTcTBumM € 5.3.3.1 npu Bblumnc-
NeHUn crieflyeT NPUHATL 3KBUBa/IEHTHbIV TENIECHbINA Yrosl Q paBHbIM 3HAYEHUIO A2.

C y4yeToM TOro, YTO OTHOLLEHWE PaCCTOSAHWS (DOTOMETPUPOBAHUSA K AJIMHE flamibl NPEBbLILLAET 3HAYEHNe MATU ra-
6apuTHLIX pa3MepoB flammbl, poToMeTpupoBaHue ObI1I0 MPOBEAEHO B YCNOBUAX AasibHEro noss. B aToM criyyae noTok
N3Ny4eHUs Nammbl MOXHO BblUMCAUTL Mo chopmynam (14) u (13).

MoactaBnss UcxogHble 3HaveHus B doopmyny (14), nonyyatot

Pe=3,14262+12,8 « 1(F3=4,54 Br.

MopacTaBnsis UCXOAHble 3HaYeHWs B dhopmyny (13), noayyatoT

2-12,8-10~3-3,142-0,4-6,0

" aRag"o))-2a{" o)

) = 4,55 Br.

B.2 Mpumep pacuyeta 2

Mocne cTtabunusaumm anekTpuyecknx napaMmeTpoB U NapaMmeTpoB ONTUYECKOro U3/TyYeHUss Ha paccTosHuM D =1 m
B HanpaBsfieHuu, nepneHaMKynspHOM OCK Namnbl, Obl1a n3MepeHa aHepreTuyeckas OCBELLEeHHOCTb, KOTopas cocTaBuia
Ee = 440 mBT/M2. lnvHa namnbl MeXAy 31eKTpogamm Takke 6blia namepeHa u coctasuna L = 0,4 m. Mcnonb3ysa nosny-
YeHHble 3HaYeHWsi, BbIYUCNAIOT NOTOK MU3NyYeHUs namnbl. B cootBeTcTBUM € 6.3.3.1 NpW BblUMCNEHUN cnefyeT NPUHATb
9KBMBA/IEHTHbI TENECHBIA yron Q paBHbIM 52

C yyeTOM TOro, YTO OTHOLUEHWE PacCTOAHWSA (DOTOMETPUPOBAHUSA K AJIMHE Nammbl COCTAB/AET MEHee 3HaueHus
NATM rabapuTHbIX pasmMepoB Nammbl, PoToMeTpupoBaHne 6bL10 NPOBEAEHO B YCNOBUAX GvxHero nons. B atom cnyyae
MOTOK U3/Ty4EHUS Nammbl BbIMUCAAOT No copmyne (13)

o 2-440-3,142-0,4-1,0 445 Br.

04
1210

10 +2-arctg

sin 2-arctg 20

16
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MpunoxeHwne I
(cnpaBo4Hoe)

BbiBOog hopMy/ibl A1 pacyeTa NOTOKa M3/IyYeHUs NNHERHbIX namn
B HacTosiieM npuioxeHun npueegeH BbiBog chopmMysbl (10) pacyeta MOTOKa M3/y4YeHMs NIMHEHbIX Namn vyepes
OCEBYH 3HEPreTUUYECKYH OCBELLLEHHOCTb U 9KBUBAIEHTHbI TENECHDIN Yron.
1 O6waa copmyna

JlnHeiHyo namny pas3buBatoT Ha 6ECKOHEYHO Masible 3fIEMEHTapHbIE OTPE3KN U COCTaB/AIOT BblpaXeHne 415 Hop-
MasIbHOM 3HepreTmnyeckol oceelleHHocTn dEn B Touke P, chopmupyemoli anemeHTapHbiM oTpe3komM dL B Hampas/iieHun a

di(a)
dEn = ()
roe di(a) cuna n3NyvyeHnst anemMmeHTapHoro otpeska dL B HanpasneHun K Touke P;
D(a) paccTosiHie Mexzay anemMeHTapHbIM oTpe3kom dL v Toukon P.

L — AnvHa NuHelHol namnbl; W/ 2— AfMHBI CErMeHTOB NinHeliHol namnbl; di(a) — cuna usnyyeHnst anemeHTapHoro otpeska dL B
HanpaeneHun K Touke P; f{a) — mHavkaTpuca cunbl n3nydeHns; G — yaesnbHas cuna U3nyyeHus Ha eauHuLy AvHbl, BT e cp-1 e m-1;
D — paccTosiHne mexagy NMHeHoM namnoin 1 Toukoin P; D(a) — paccTosiHme Mexay a/1eMeHTapHbIM oTpeskom dL 1 Toukoin P

PucyHok 1 — Cxema K BbIBOAY (hopMysibl AN pacyeTa noToka U3yveHus IMHERHOM namnbl
OncbdpepeHuman doyHkumm Lla) BblumncnsoT no dopmynie
dL D-[tg(a+Aa)-tga] D <[sin(a +[da)]cosa-sin acos(a +/a)
da Aax»o Aa Aa-*0 Aacos(a+/[a)cosa
D <cos2a *SinAa+sin2a sinAal

0-sinAa D

lim r.2
Aa->0 Jdacos(a+Aa)cosa Aa-"oAacos(a+Aa)cosa cos2a -2)

=dL=—P=da
cos'2a

YoenoHyto cuny unsnydenus G, BT e cp 1+ M 1, B HanpasneHuu, nepneHavkynsapHom otpesky dL, BblYMCNAHOT MO
dopmyne

G =10L = ®e/(0 mL), r.3)

rae /0— cuna n3nyyeHns B Hanpas/ieHuK, NepneHanKynsipHOM K OCK flamnbl.
Cwuny nsnyyenus dl(a) anemeHTapHoro otpeska dL B HanpaB/ieHWM K ToUke P BbIMUCASOT No cdopmyne

di{a) = G wf(a)dL, (T4

roe /(a) — nHAukKatpuca cuibl U3NydYeHus.

17
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Moactasnsas copmynsl (M.2) n (M.3) B hopmyny (.4), nonyyatoT hopmyny ANs pacyeta Cusibl U3TYHEHUS INEeMEH-
TapHOro otpeska dL B Hanpas/iieHun K Touke P

dl (@) =—---—-4 rJ-da. r-5
@ ft-Lcos™a 9

PaccTosiHue Mexzay oTpe3kom dL, COOTBETCTBYHOLLMM HaMpPaB/IEHNIO a, M TOUKOl P BbIUMCAISIIOT Mo chopmyne

D

D(a) = cosa (T6)

DHepreTnyeckyo 0CBELLEHHOCTb, (DOPMUPYEMYH NTUHeHOI NamMroli B 3Toli TOUKe, BbIYMC/ISIIOT MO chopMyrie

_°ja*/(a).C08(aLl< dli(a) -cos(a)
° Y

(r7)
0 02(a) o *>>)
MopcTasnssa coopmynel (I.5) u (.6) B hopmyny (I.7), nonyyatot chopmyny
£ =-**- ]/ (a)-cos(a)da+] /(a)-cos(a)da rs
o5 I/ @cos(@dat) /(a)-cos(a) 8
V13 chopmynbi (I.8) nonyyaroT hopmyny Ans pacyeta notoka nanyyveHus
de=£e.N.LD J/ (a)'dB(a)da+] /(a)*cos(a)da (r9)

0 0

2 YacTtHbii criyvari dpopmynbi (M.9) MMHENHOM famMnbl 41 paBHOSPKOro UuanHapa

YacTHblii cnydain chopmynbl (I.9) At paBHOSPKOro LMAMHAPA SIBASETCA BaKHbIM C MPAKTUYECKON TOYUKM 3peHus,
Tak kak cBeTopacnpeesneHnst ero v NMHerHbIX namn 6:mskn. MorpewHocTb YNpoLEeHHOro MeEToAa U3MEpPEHWn NoToka ns-
JYYEHNST Yepe3 OCEBYH SHEPTETUYECKYH) OCBELLEHHOCTb Y 3KBUBAJIEHTHBIN TEMECHbIN YroN MO OTHOLUEHWIO K TOHMOMETPU-
4YeckoMy METOAY, OCHOBaHHas Ha [OMnyLUeHWW, YTo Namna 06/1a4aeT CBOMCTBaMM PaBHOSIPKOTO UMAMHAPA, [ONYCKaeTcs B
npegenax ot 2 % 1o 6 % (cm. [1]).

[na paBHOSIPKOrO UMAMHAPA UHAMKATPUCY CWbl U3/TYYEHWUST BblpakaloT B BUAE /(a) = cos a; hoTomeTpuyeckoe
Teno npeacTasisieT coboli Topoua, N306paxeHne KOTOPOro NPUBEAEHO Ha pucyHke 2.

PucyHok .2 — V1306pakeHne hoTOMETPUYECKOrO Tesia PaBHOSIPKOTO LMMHApPa

18
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MoacTaBnAs MHAUKATPUCY CUMbI U3YYEHNUS A1 PABHOSPKOrO UmnvHapa B hopmyny (3), BbIYUCNAIOT 3KBUBAIEHT-
HbIil TeniecHbIi yron Q no dopmyrne

a2 : 2
sin2a+2a "
= - =0
Mn=21q |/2 cos2ada -n 5 a2 % (r.10)
-n

MoAacTaBNAst MHAMKATPUCY CWMbl U3MTYYEHWS] U 3KBMBA/IEHTHbIA TENECHbI Yrosl paBHOAPKOrO LuaMHapa B dhopmy-
ny (I.8) nonyyarot hopmyny

a, a,

4n?'EL'D
Oe=*?Ee-L-D | cos2ada+ Jcos2ada ) ] (r.1y
sin2aQ +2ad +sin2a2+2a2’
roe al = arctg (L.,/D);
a2 = arctg (LZD).
Ecrmal=a2=a, 10
X 4n2*Ee*L*D  2n2<kEe LD
o8=m, , J —T =—, - -—, r.12)
2{sm2a+2a) sin2a+2a
roe a = arctg (L/2D).
B ycnosusax gansHero nons, korga D > L, MHOXUTENb --;--é------z--- B hopmyne (I.12) npnbnusntenpHo paseH D.
sin2a+2a
B atom cnydae dpopmyna (. 12) npeobpasyeTcs B c/ieaytollee BblpakeHne
dbe=Ee-a2-02. r.13)

dopmyna (.12) ana pacyeta NoToka M3y4eHUs IMHENHbIX Namn npeactasneHa B [1].
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