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MNpepgnucnoBne

1 PA3BPABOTAH ®epgepanbHbiM rOCyfapCTBEHHbIM OlOAXETHbBIM YyupexaeHnem «HayyHo-uccnepgo-
BaTe/IbCKUA WHCTUTYT CTPOUTENbHOW (husnku Poccuiickolt akafeMuy apxXMTeKTypbl U CTPOUTENIbHBbIX HayK»
(¥rBY «<HNNC® PAACH»), ObwecTBOM C OrpaHMYeHHON OTBeTCTBEHHOCTbIO «LUEPEPA-OKCMEPT» (OO0
«UEPEPA-2KCMNEPT») npu yyactum ®rbOY BO «HauyuoHanbHbIli nccnegosatenbCkuii MOCKOBCKWIA rocy-
0APCTBEHHbIA CTpoOUTeNnbHbIN yHuBepcuTeT» (HUY MICY) n Obuectsa ¢ orpaHM4YeHHON OTBETCTBEHHOCTbIO
«CONAPXWU» (OO0 «CONAPXW»)

2 BHECEH TexHuyecknm KkomuteToM Mo ctaHgaptusaunm TK 465 «CTpouTesibCTBO»

3 YTBEPX/OEH W BBEAEH B JEWCTBUWE [pukazom ®enepanbHOro areHTCTBa MO TEXHUYECKOMY
perynunposaHuto n metponorun ot 1 nona 2025 r. Ne 656-cT

4 BBEJAEH BMNEPBbIE

MpaBuna NpuMeHeHNa HACTOALWEro cTaHjapTa YyCTaHoB/IeHbl B CTaTbe 26 defepanbHOro 3akoHa
oT 29 mwoHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin depepauyumn». MHdopmaynsa o6 uns-
MEHEeHMAX K HACT OsLeMY CTaHgapTy NnybMkyeTCcsa B eXerogHom (No cocTOAHUI0 Ha 1aHBapsa TeKywero
roga) MHoOpMaLMOHHOM yKaszaTene «HaunmoHanbHble cTaHfapThbi», a ouunanibHbll TEKCT W3MEeHEeHWui
M NONpaBOK — B €XEMECAYHOM WMH(OPMaLMOHHOM yKasaTesie «HauuoHa/bHble cTaHfapThi». B cnyvae
nepecmoTpa (3aMeHbl) WK OTMEHbl HACTOALWEro cTaHjapTa CoOOTBETCTBYLULee yBegoMNeHne byneT
ony6a11MkoBaHO B 6amxalillem BbIMYyCKe €XeMeCAYHOro WMHGOopMauMOoHHOro ykasaTensa «HauuoHasnbHble
cTaHgapTbl». CooTBeTCTBYyWLWas uipopmaumus, ysegjomMmaeHne U TeKCThbl pasMeLllalnTCcsad Takxe B UH-
hopMayMoHHO cucTemMe 06LENO NOMb30BaHNA — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa Mo
TEexXHUYeCcKoMy perynmpoBaHunio n meTposorum B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHne. ®IrbY «MHCTUTYT cTaHpgapTusaumm», 2025

HacTosiwuii ctaHgapT He MOXeT 6biTb MNOMIHOCTHLIO WM/IM YAacTUYHO BOCMPOM3BEEH, TUPAXUPOBaH M pac-
npocTpaHeH B KayecTBe ohuLMaNbHOIO U3gaHus 6e3 paspeweHua defepasbHOro areHTCTBa No TEXHUYECKO-
My peryfimpoBaHui 1 MeTposiorum
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

CBETOBO/[bl TPYBYATbLIE ECTECTBEHHOIO CBETA

MeToauka pacyeTa

Tubular light guides of natural light. Calculation method

Jata BBegeHna — 2025—07—01

1 O6nacTtb NpPUMeEHeHNA

HacTtoawunii ctaHgapT pacnpocTtpaHaeTca Ha TpybyaTble CBETOBOAbl €CTEeCTBEHHOrO CBeTa W ycTaHaB-
nvBaeT MeToAMKY onpeaeneHnsa KoaddULMEHTOB MpPonyckaHWA WX KOMMNOHEHTOB, pacyeTa KoadduumeHTa
ecTecTBEHHOW ocBew,eHHocTM (KEO) n onpegeneHnss nx KOaimyecTsa B NOMELLEHUN.

2 HopmaTuBHbIe CCbI/IKA

B HacToAwem cTaHgapTe UCNoNb30BaHbl HOPMATUBHbLIE CChIJIKM Ha criefylolwmne JOKYMEHTHI:

FTOCT P 57260 (MCO 15469:2004) KnumaTtonorua ctpontenbHas. MNapameTpbl NS pacyeTa eCTeCTBEH-
HOro OCBeLL,eHNs C y4eTOM pacnpepeneHns ApkocTum no Hebocsoay

CN 52.13330.2016 «CHwulM 23-05-95* EcTecTBeHHOE M MCKYCCTBEHHOE OCBeLleHne»

CMn 367.1325800.2017 3pgaHunsa xunoie n obwectBeHHble. NpaBnna NPOeKTUPOBAHNA €CTECTBEHHOIO U
COBMELLEHHOIO OCBeLWeHuns

CMN 419 1325800.2018 3paHna npou3BoAcTBeHHble. [paBuna NpPoekTUpPOBaHUA e€CTECTBEHHOIO U CO-
BMELLEHHOIO OCBeleHns

MpumeyaHne — lpu NONL30BaAHMM HACTOALWMM CTaHAApPTOM Lenecoobpa3Ho MpoBepuTb AeCTBME CCbIIoY-
HbIX CTaH4APTOB (CBOAOB MpaBw/) B MH(DOPMALMOHHON cnucTemMe 06LLEro Nosib30BaHMA — Ha odmumanbHOM caiite dege-
pasibHOro areHTCTBa MO TEXHUYECKOMY PerysimpoBaHuio U MeTPOJIOTMM B CETU VIHTEpPHET UM Mo exerofHomy uHgopmauu-
OHHOMY yKasaTesnto «HaunoHabHble CTaHAapTbl», KOTOPbI/ ONy6/IMKOBaH MO COCTOAHMIO Ha 1 AHBaps TekyLero roga, 1 no
BbIMyCKaM €XeMeCSHHOro MHopMaLMOHHOro ykasatens «HauuoHabHble CTaHgapTbl» 3a Tekywuii rog. Ecnn 3ameHeH
CCbINIOYHBINA JOKYMEHT, Ha KOTOpbI/ aHa HejaTupoBaHHas CCblfika, TO PEKOMEHAYeTCs MCNo/b30BaTh Ae/CTBYOLLYO Bep-
CUI0 3TOT0 AOKYMEHTA C YYeTOM BCEX BHECEHHbIX B AHHYK BEpPCUI0 M3MEHEHWI. Ecnn 3aMeHeH CCbINIOYHBIN JOKYMEHT, Ha
KOTOpLIA AaHa faTupoBaHHas CCblIKa, TO PEKOMEHAYETCS UCMOMb30BaTb BEPCUI0 3TOTO AOKYMEHTAa C yKa3aHHbIM Bbille
rogom yTBepxaeHus (npuHATuS). Eciv nocne yTBepXAeHNs HacTosILLero ctaHjapTa B CCbIJTOYHbIVA JOKYMEHT, Ha KOTOpbIi
[aHa gatvpoBaHHas CCblsika, BHECEHO M3MEHEHMWe, 3aTparvBatollee MOJIoKEeHMe, Ha KOTOpoe AaHa Cccbljika, TO 3TO no-
NIOXEeHNe pekoMeHAyeTcsl NPUMEHATb 6e3 yueTa AaHHOro U3MeHeHUsi. ECv CChINOYHbIA OKYMEHT OTMEHEH 6e3 3aMeHbl,
TO NOJZIOXXeHMe, B KOTOPOM faHa CChbl/lIka Ha Hero, pekoMeHayeTcsa NpuMeHATb B YaCTu, He 3anarV|Ba|ou4e|‘/’| 3TY CCblJIKY.
CBefieHust 0 feiicTBMU CBOAOB NpaBu/ LenecoobpasHo npoBeputb B degepanbHOM poHAE CTaHAAPTOB.

3 TepMUHbI 1 onpeaeneHns

B HacTofwem cTaHgapTe nNpuMeHeHbl TepMuHbl no CI 52.13330, a Takxe cregywume TeEpMUHbI € CO-
OTBETCTBYHLWMMN ONpeaeneHnaMu:

3.1 ondbdy3Hoe oTpaxeHue: PaccessHue cBeTa, Npy KOTOPOM Jlydy, NnajallWnii Ha MOBEPXHOCTb, OTpa-
XaeTca noj MHOTMMU yriamMmu, a He TOJ/IbKO Noj O4HWUM YI/10M, KakK B cllyyae 3epKasibHOro oTpaxeHus.

M3gaHne opuuymnanbHoe
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3.2 HguKaTpuca paccesiHuA: lNpegctasneHne B NpocTpaHCcTBe B (hOpMe NOBEPXHOCTU, BblIpaXeHHOW
B MONSAPHbIX KOOpAWHATax, Yr/ioBOro pacnpegeneHus (OTHOCUTENbHON) CUbl U3YYEHUS, UMW CUMblI CBETa,
nnn (OTHOCUTENIbHOW) APKOCTW, WAN APKOCTU 3/IEMEHTA MOBEPXHOCTW Cpefbl, KOTOopas pacceuBaeTcsa nyTem
OTpaXeHuUs Uan NponyckaHus.

3.3 KO3(hPULMEHT 3epKasiIbHOIO OTPaXKEHUA: OTHOLWEHME 3epKasibHO OTPaXEeHHOol 4YacTu CBETOBOIO
noTtoka K nagatow,eMmy CBETOBOMY MOTOKY.

3.4 KOA(PPULMEHT OTPAKEHUA: OTHOLWEHNE NOTOKA OTPAXKEHHOTo M3nydyeHuss Ork NoToKy nNajaroLiero
n3nyyeHuma T .

3.5 KOIO(PULUMEHT NponyckaHns: OTHOWEHWE NOTOKa NpoLWeALero usanyyeHms ®p kK NnoToky nagat-
wero m3nyyeHusa eT.

4 ®OoTOMETPUA CUCTEM N KOMIMOHEHTOB

4.1 KoathpuumeHTbl NponyckaHus cBeTa KOMMNOHEHTOB CBeTOBOAA NpefoCTaBAATCA npoussBoguTenem
WAN onpefensTCca HA OCHOBE M3MepeHWui no cxeme pucyHka 4.1.

4.2 Cxema n3MmepeHuii kKoanyneHToB NponyckaHua X KOMNOHEHTOB Tpy64yaToro ceeToBoja 3akwya-
eTcsA B U3MEepPeHUN CBEeTOBbIX NOTOKOB Ha BXOJe B KOMMNOHEHT cBeToBOoAa ® BX M HA BbIXOAE U3 KOMMOHEHTa Uiu
csetoBoga P BbiX.

CaeTswmiica akpaH
paBHOMEPHOW SAPKOCTMH

PucyHok 4.1 — Cxema onpegeneHus koaguumneHTa nponyckaHma KOMMNOHEHTOB CBETOBOAA

4.3 KoachhumuymeHT nponyckaHusa ceeTta Kynosia Tpybyatoro ceetosoga N KO3 (puumMeHT nponyckaHms
cBeTa pacceuBaTensa cseTtoBofa T12 onpegensaT no opmyne
T11(x12) = *BXx / *BbIX’ 4-1)

roe — KoahpuumeHT NponyckaHusa ceeTa Kynosa TpybyaTtoro cBeToBofa ectecTBeHHOro ceeta. Koapdu-
LMeHTbl MponyckaHua ceBeTa AN TUNOBbLIX MaTepuasnoB Kynosa NMpuBefeHbl B MPUAOXKeHUn A;
x12 — ko3 hMumneHT NnponyckaHna ceeTa paccenBaTens csetosoga (Ancdysopa) Ha BbiXoge cBeTOoBOAA.

5 PacueT Koa(hduumeHTa eCTECTBEHHOW OCBELLEHHOCTN B MOMELLEHNN

5.1 O6ume NoNoxeHus

5.1.1 Tpy6uaTble CBETOBO/Abl €CTECTBEHHOIO CBETa NO3BO/NAT NepefasaTb €CTECTBEHHbI CBET C KPOB-
NN, CTeH 3[aHWi W npuerawlleil TEpPUTOPUN B MOMELLEHUS, PACMOJIOKEHHbIE HA 3Taxax M B NOA3EMHbIX
npocTpaHcTBax.

2
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5.1.2 O6nacTb npuMmeHeHus TpybuaTbix cBeTOBOAOB onpegeneHa [1] n CM 52.13330.

5.1.3 TpybuaTblie cBeTOBOAbl COCTOAT M3 MPUEMHOro Kynosa (KOHUeHTpaTopa) eCTeCTBEHHOIO u3nyvye-
HUS, YCTAHOBJ/IEHHOTO Ha KpOBfe 34aHus, 3epkajibHO oTpaxatuweli Tpybkn, BHYTPEHHSA MOBEPXHOCTb KOTO-
poin nmMeeT BbICOKMIA KOo3adhchnumeHT 3epkanbHoro otpaxeHusa (0,92—0,99), un paccenBatensa (aunddysopa),
pacnonaraeMoro Ha noToJIKe OCBelW,aeMoro nomMelLLeHus.

5.1.4 PaccesHue cBeTa Ha BbiXO[e CBeTOBOAa B NoMelw,eHne MOXeT ObiTb ANPPY3IHBIM UAU OTAUYHLIM
oT AN PY3HOTo 1 xapaktepnsyetca poTOMETPUYECKUM TE€I0OM WAN MHAUKATPUCONM paccesHus.

B 3aBMCMMOCTM OT Xapakrepa pacCesHWa CBeTa Ha BbIXOAe CBETOBOAA MNPUMEHSAT pasHble MeTofbl
pacueTta ocBeweHHocTu U KEO.

5.2 PacueT KOa(pmLMeHTa eCTECTBEHHON OCBELLEHHOCTU CBETOBO/I0B C ANMMY3HbIM paccemBartesiem

5.2.1 O6wuin koathpuumeHT nepegayn CBETOBOIro NOTOKa CBETOBOAOM OnpeaenstoT no gopmyne

Kno~ X1 "7112"' Kn (5.1)

roe — KoadphpuumeHT nponyckaHua Kynosa TpybyaTtoro ceetoBoga eCcTecTBEHHOro ceeta. KoagpduuneHt
nponyckaHusa kKynosa psaga YyCTPOWCTB nexuT B gnanasoHe 0,89—0,92;
T12 — koadppuuMeHT nponyckaHusa paccevBartens cseTtosoja (Avddysopa) Ha Bbixoge cBeToBoga. Ko-
ahuMumnMeHT NponyckaHna paccenmBaTenis CBeToBoAa NeXUT B guanasoHe 0,8—0,92;
Kn — koadpgpmuymneHT nepegaym CBETOBOro NoToka, 3aBUCAWMA OT KoathdrymeHTa oTpaxeHusa 3epkasb-
HOTO MOKPbITUS CBETOBOAHON Tpybbl p, OT OTHOWEHNA ANWHbLI cBeToBoda L k ero guametpy D.
5.2.2 C y4yeTOM MHOTOKpaTHbiX oTpaxeHuit KnonpegenswT no dopmyne

e, 2

roe 0 — yron mexay ocbl CBeTOoBO4a UM CBETOBbIM Ay4YoMm (yron Bxoga csBeTa).

CpefHuii koathduuneHT nepefaym CBeTOBOro moToka onpegensierca gnsa yrna 0 = 30°.

5.2.3 Ona kpyrnoro nam npsAMOYrosibHOro Andy3Horo mnanydartens, reometpuyeckuii KEO ecs, B npo-
ueHTax, B 11060 ToYke NomMeleHNs onpegenseTca B COOTBETCTBUM C pucyHkoMm 5.1 no popmyne

(5.3)

Jip — BbICcOTa Anddhy3opa Haf paboyeit NOBEPXHOCTbIO, M

PucyHok 5.1 — K pacueTy Koa(pmumeHTa ecTecTBEHHO OCBELLEHHOCTM OT Tpy64aToro cBeToBOAA
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5.2.4 PacueT cpegHero 3HauyeHua reomeTtpuyeckoro KEO B nomelw,eHun OT cBeTOBOAa, B MPOUEHTAXx,
npoBoAAT no copmyne
r(180 —a) /180] «Knmn A
cB.op - LV e — 100, (5.4)
roe S — nnowajb NnoMeweHns, m2;

A — nnowapb ceyeHus Tpybbl, M2,

a — Yron OoTK/IOHeHus ocu Tpybbl OT 3eHuTa, rpagycol.

|_|pVI N3MEeHeHUn HanpaB/eHuAa cBeToBOAa C MNOMOLWLbK pPa3/IMdHbIX KOJIEH Npoucxoaut U3MeHeHune
(ymeHbweHne) Knuns-3a yBennyeHns ero s ekTMBHOW ANnHbI. Mpumepbl pasmelieHnsa TpybyaTbiXx CBETOBO-
LOB B 3aHNAX NpuBefeHbl Ha pucyHke 5.2, a npumepbl onpegenenna KnTtpybbl ¢ yrnoBblM aganTepom — B

Tabnuuyax 5.1, 5.2.

a) Cxema cBeToBOa C TpeMs kKosnieHamu; 6) Cxema cBeToBOAA C YeTblpbMs KOJieHaMu

PucyHok 5.2 — TMpumepbl pasmelleHns Tpy6yaTtbix CBETOBOLOB B 34aHUN
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Ta6nuua 51 — OnpeaeneHne KnTpy6bl ¢ yrnoBbiM afantepoM MeTOAOM OMNTUYECKOlM 3KBMBANIEHTHON ANWHbI U/unm
oTHoweHus LID ansa cxem ¢ Tpems KoneHamu

D, mm 250 375 530 650
L\, m 0,5 1 2 1
L2, w 2 15 0,5 2
LL.m 2 3 4 5
AA30%Y m 0,30 + 0,25 0,30 + 0,375 0,40 + 0,53 0,40 + 0,65
NNn30(2), m 0,30 + 0,25 0,30 + 0,375 0,40 + 0,53 0,40 + 0,65
L, ™ 5,6 6,85 8,36 10,1
$ 0,91 0,92 0,943 0,939

Ta6nuua 5.2 — Onpeaenenne KnTpy6bl € yrnoBbIM aaantepoM MeTOAOM ONTUYECKOW

OoTHoweHus L/D ANnA CXeM C YeTblpbMA KOJIeHaMu

9KBMBAIEHTHOW ANIMHbI W/nnn

D, MM 250 375 530 650

L\, m 1 15 2 0,5

L2, 2 1 05 1

U, m 2 2,5 4 3

L4, m 15 2 0,5 4
A430, M 0,30 + 0,25 0,30 + 0,375 0,40 + 0,53 0,40 + 0,65
A460, M 0,60 +2 +0,25 0,60 + 2 +0,375 2 + (0,40 + 0,53) 2 + (0,40 + 0,65)
A490, m 0,60 +2 +0,25 0,60 + 3 +0,375 3 +(0,40 + 0,53) 3 + (0,40 + 0,65)

L 9,5 10,75 12,58 14,8

$ 0,847 0,883 0,905 0,91

£, — a3 deKkTUBHOCTb TpyObI, 3aBUCALLAA OT KO3 hrymeHTa oTpaxeHnsa 3epkasibHOro MNOKPbITUA TPyObI
p »n oTHOWweHUa AnuHbl L kK ero anameTtpy D, onpepensemas no popmyne

er.tge.mp (55)
[1-(L/D)tgeinp]'”
B obuiem cnydvae AgnuvHa yrnosoro agantepa onpefgenserca no trabnvue 5.3.
Ta6nunuya 5.3 — [AnvHa yrnosoro agantepa
OnameTtp, MM
Yron noBopoTa, rpag
250 375 400 530 650 750 900
15 0,4 0,525 0,55 0,73 0,85 0,95 11
30 0,55 0,675 0,7 0,93 1,05 1,15 13
45 0,825 1,0125 1,05 1,395 1,525 1,725 1,95
60 11 1,35 1,4 1,86 2 2,3 2,6
75 11 1,35 14 2,325 2,5 2,875 3,25
90 11 1,35 14 2,79 3 3,45 3,9

5.2.5 Mpu oTHOWeEHNAX ANuHbI cBeToBoga L k ero gnameTpy D, oTnnyawwmxca oT npeacTaB/ieHHbIX B
Tabnuue 5.5, koaphnymeHT nepegayn ceetoBoro notoka KnonpepenawT no tabnuuye 5.4 wnm rpadpuky Ha
pucyHke 5.3.
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Tab6nuya 5.4 — KoachcmumneHT nepegaun ceetoBoro notoka Kn

UD, oTHOCHTENbHbIE Kn npu koadhhuLmeHTe 0TpaxeHnsi 3epkasibHOro MOKPbITAS CBETOBOAHOW TPYyObl p, paBHOM

CAMHALL! 0,92 0,95 0,98 0,995
0,3 0,98 0,99 1,00 1,00
0,4 0,96 0,98 0,99 1,00
0,7 0,95 0,97 0,99 1,00
11 0,92 0,95 0,98 1,00
1,4 0,91 0,93 0,98 0,99
1,6 0,90 0,92 0,97 0,99
2,2 0,85 0,90 0,96 0,99
3,2 0,79 0,85 0,94 0,98
3,4 0,77 0,85 0,94 0,98
6,6 0,65 0,73 0,90 0,97
8,0 0,58 0,69 0,87 0,96
8,6 0,56 0,68 0,86 0,96
11,4 0,46 0,62 0,82 0,95
14,3 0,39 0,55 0,78 0,94
16,0 0,35 0,50 0,76 0,93
18,0 0,30 0,46 0,73 0,92
194 0,27 0,43 0,71 0,92
50,0 0,05 0,14 0,44 0,80

5.2.6 OnpepenswT cymMmapHoe 3HauyeHune reomeTpuyeckoro KEO ecB, B npoueHTax, B Kaxgoin n3 pac-
YeTHbIX TOYeK OT BCell cucTembl TpybuaTbiXx CBETOBOAOB €CTECTBEHHOIO CBeTa, PaCno/IOKEHHbIX B Nomele-
HUN, — 2>CB-

5.2.7 CpeaHee 3HauvyeHune reomeTpuyeckoro KEO o1 cuctembl TpybyaTbiXx CBETOBOAOB Ha /IMHUKN nepe-
ceyeHuns ycnoBHOW paboueli nosepxHocT (YPI) n NNOCKOCTN XapaKTepHOro BepTMKanbHOro paspesa nome-
LeHna onpefensaoT M3 COOTHOLWEHNSA

ecBl + * £cB2 + £cB3 + N ecBd + + "N ecsBN

ecB.cp = Tr- > (5-6)
roe N — KONM4YecTBO pacyeTHbIX TOYEK;
3HauyeHuss reomeTpuyeckoro KEO B pacuyeTHbIXx Touykax oOT

2 £cB1" S "cb2' " £c83'" Lcsd....” £CBN CUCTEMbI CBETOBOJOB B pacyeTHbIX Toukax 1,2, ... N.

5.2.8 Koath(puumeHT ecTecTBEAHOMICOCBELLEHHOCTU B pacyeTHOl Touke e® onpefenstoT no gopmyne
—CN[*£cB + ~cB.cp ("2 —")1 MF, (5.7)

rae r2  — KoadhpUUMEHT, yunTbliBatoWwmini nosbiweHne KEO npu BepxXxHEM OcBel,eHuUn 6aarogaps cBeTy, oTpa-
XEHHOMY OT MOBEPXHOCTEN NoMelleHns, onpeaensaemblin no Tabnumyax A.17 CMn 419.1325800.2018
nA.25 CINn 367.1325800.2017;
M F— koagppumuyneHT akcnayatayunm (yymTbiBaeT 3arps3HeHue cBeToBoga npu akcnnyatauyun). Kynona
CBETOBOAOB c/liefAyeT YUNCTUTbL OAMH-ABa pa3a B rog. Mo CM 52.13330 npu uncTke Kynona oAuH pas
B rog 3HayeHne MF B cpegHem cocTasnset 0,77.
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PucyHok 5.3 — padhmk ans onpegenexns koadumumeHta nepegaym cBeToBoro notoka Kn, 3aBucsawmnin ot koagpdpmuymeHTa
OTpaXKeHNs 3epKasibHOrO MOKPbLITWS CBETOBOAHOW TPYyObl p M OT OTHOLUEHMS AVHbI cBeToBoga L k ero guametpy D

5.2.9 CpepHee 3HauyeHue KEO ecp npu BepxHeM UAM KOMOGMHMPOBAHHOM OCBELLEHWW OnpefenstoT no
dopmyne

al+ oy n-1on
6cp N * 2> (5-8)
/=2 )
roe eln eN — 3HauyeHus KEO npu BepXHEM UAM KOMOGWHMPOBAHHOM OCBELLEHUM B MEPBON M NOCNeAHEN TOu-
Kax XxapakTepHOro paspesa NnomelleHus;
e, — 3HadyeHna KEO B ocTa/ibHbIX TOYKaX XapakTepHOro paspesa nomeweHusa (/=2, 3, ... ,N- 1).

Ecnn nonydyeHHble 3HavyeHuns KEO meHblwe HOpMmupyembix no [1], TO yBenmuyuBaeTCs KOMYECTBO WKW
AvnameTp CBETOBOJOB.

5.2.10 MNpu Hannunm B O4HOM NoMeLLeHnn ABYX U 6osiee CBETOBOAOB A0NYCKAETCA BbINO/HATL pacyeT cpej-
Hero 3HayeHusa KEO gnsa kaxporo csetoBofa OTAE/IbHO APYr OT Apyra, a 3aTeM cymmupoBaTtb pesyrnbtaTtel KEO.

KoadhhumumeHT nponyckaHnsa ceeTta ONA TUNOBbLIX MaTepuanosB Kynosa npueefeH B NPUAOXeHUN A.

5.3 Pacuert uncna ceBeToBOAOB B NOMELLEHUU C paccemBaTesnieM, OT/INYHbIM OT AN dY3HOro

Mpyu n3BeCcTHOW uHAMKaTpuUce paccesiHMsi cBeTa cBeToBoga f(a) Ha Bbixoge cBeToBOAa B MOMelleHUe
MNnM Hanuyum oTtomeTpuyeckoro calina gna paccemBatens CBeToOBOAAa pacyeT CBETOBOro Notoka cnegyeTt
nposoAuTb No metoay Pycco.

5.3.1 Pacuyet KEO no aTomy mMeToAy OCYLW,ECTBAAKT B TaKO NocnefoBaTeibHOCTU:

- Ha MepBOM 3Tane onpepgensatT reomeTpuyecknii KEO oT 04HOro cBeToBOa €CB KaK 3/IEMEHTA CUCTEMBbI;

7
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- Ha BTOpPOM 3Tane onpepensaT reomeTpuyeckuii KEO oT cuctembl cBeTtoBoAoB X £ B kKax/[°i 13 pac-
YeTHbIX TOYEK NOMeLLeHus;

- Ha TpeTbeM 3Tane onpegenatT KEO ¢ y4eToM OTpaxeHns OT BHYTPEHHUX NOBEPXHOCTEW NMOMeLl,eHuns.

5.3.2 3HauyeHune KO3 puULMEeHTa ecB OT O4HOro CBeTOoBOLa onpefensatT no dopmyne

SRX Knn cos a -100 , Vv
"T®

£cB = — T 2 (a) (5.9)
ABbIX*'
roe  SBX — nnowapab BXOAHOrNO OCHOBaHWA cBeToBOAa, M2,
f(a) — uHankaTpuca paccevBaTens CBeTOBOAA;
a — yros mexpy oTpe3koM, COeAUNHALW MM PacYeTHY0 TOYKY C LLEeHTPOM BbIXO4HOr0 OCHOBAHWA CBe-
TOBOAA, U HOPManbi K 3TOMY OCHOBaHWUIO;
£>BbIX — 3KBUBANIEHTHbIV TeNeCHbI yron paccemBaTens cBeToBoAa;
H — npeBblweHne BbIXOAHOTO OCHOBAHWA CBeTOBOAA Haf pacyeTHOW TOUYKOW, M;
Kno — o6wunin koachpunumeHT nepegaym CBETOBOro Notoka, onpegensemMslii no opmyne
An.o = AnT11x12- (5.10)
3[ecb T-1j — KO3 PULMEHT NponycKkaHusa ceeTa Kynosia CBETOBOAA;
X\2 — KoathpuUMEHT NponycKkaHusa ceBeTa pacceumBaTens CBeTOBOAA;
K — koadhuuymneHT nepegaym cBeTOBOro NOTOKa KaHanoM CBeTOBOAA, onpegensemMbiii no dopmyne
1in 50
Kn=0,25 +4 ~ 1 6.85po X pn (5.11)
P Py 7=l [1+(2np0x2]2
rae p — KO3 uuMeHT 3epKaNlbHOr0 OTpaXeHns CTEHOK CBETOMNPOBOAHOINO KaHasna CBeToBOAa;
(A4 — OTHOWeHMe paaunyca KaHana UMNNHAPUYECKOW hopMbl K €ero BbiCOTE:
Py =£ - (5.12)

30 — npuBeAEeHHbIi WHAEKC CBEeTONPOBOAHOrO KaHasa UWAWHAPUYECKON opMmbl, onpefensemMblii Mo
dopmyne

/]

(5.13)
4h2+r

B
roe r — paguyc LUAUHAPUYECKOro CBETONMPOBOAHOIO KaHana CBeTOBOAA;
h — BbicOoTa cBETONPOBOAHOIO KaHana CBETOBOAA;
KoathdnuymeHT Bo3pacTaHusas cBeTONpPONyckaHWs 8 CBETOMPOBOAHOTO LUMAWHAPWUYECKOTO KaHana c yye-
TOM pacnpepeneHns apkoctn obnavyHoro Heba MKO no NOCT P 57260 6ynet paBeH:

pud >°

8=1+0,25 cos (5.14)

KoadphmumeHTbl nepegaym cBETOBOrO NOTOKA KaHasnoM Tpy6uyaToro cBeToBoja, paccumTaHHbie no cop-
myne (5.10), npuBegeHsbl B Tabnuue 5.5.

Tabnwuya 5.5 — KoachbcmumeHTbl nepegayy CBETOBOIo NOTOKA NP pasinyHbIX pasmepax 1 KoadguumneHTax 3epkab-
HOr0 OTPaXeHWs BHYTPEHHEro NOKpbITUS CBETOBOAA

KoathpmumeHTsl nepesayn CBETOBOrO NMOTOKAa Mpu KO3(nLMeHTe 3epKasibHOro

LD, 3 =rh,
OTpaXeHna BHYTPEHHEero NoKpbITUA cBeToBoda
OTHOCUTEe/1IbHble OTHOCUTEJIbHbIE
EANHMLE! EANHNLLI 0,92 0,95 0,98 0,995
0,50 1,00 0,944 0,971 1,000 1,015
0,70 0,714 0,934 0,968 1,00 1,02
2,76 0,181 0,805 0,889 0,989 1,047
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OkoHuyaHue Tabnuubl 5.5

KoadhcpmumneHTbl nepegayn CBETOBOrO NOTOKa Npu KO3 ULMEHTe 3epKasbHOro

LID, su = rih, OTpaXKeHusi BHYTPEHHEro MOKPbITUA CBETOBOAA
OTHOCUTEJIbHbIE OTHOCUTE/IbHbIE

EANHALE! EANHALE! 0,92 0,95 0,98 0,995
5,33 0,094 0,639 0,758 0,919 1,028
8,00 0,0625 0,529 0,659 0,858 0,996
10,67 0,0469 0,437 0,58 0,805 0,973
13,3 0,0376 0,372 0,515 0,758 0,95
16,0 0,0313 0,319 0,461 0,774 0,925
21,3 0,024 0,243 0,376 0,638 0,876
26,0 0,019 0,191 0,311 0,572 0,826
5.3.3 OnpepeneHne nokasaTens CTENEHHOW (PYHKUUU WUHOWKATPUCHI UM 3HAYEHUS TeNIeCHOro yria ocy-

LW ecTBASAT B Tako nocnenoBaTesibHOCTU:

- CTPOAT MOJIYOKPYXHOCTb €4UHUYHOTO paguyca R = 1 ¢ KOOpPAUHATHBIMW OCAMMU X (BeEpTUKasibHasA OCb)
ny (ropusoHTasibHas 0Cb);

- N3 UueHTpa koopauHaTt (Touka A) npoBogAaT nNuHum (Hanpumep, AO n AD Ha pucyHke 5.4) go nepeceuve-
HUA C OKPYXHOCTbIO;

Nosly4eHHble TOYKM NepeceyeHnss NepeHOCATCH FTOPU3OHTa/IbHbIMU NPAMbIMU NUHUAMU Ha OCb X (TOYKMU
O" n D");

- AnuHbl /1 m |j (paccTosHUA OT Hayana KoopAuHAT A0 MepeceyeHus ¢ KpUBOI mM3nyyaTtensa) oTknajbiBa-
IOTCA COOTBETCTBEHHO OT Touek O" n D" B npogo/HKeHWe HanpaB/ieHUA K paHee NosyYeHHbIM FTOPU30HTasIbHbIM
NPAMbIM B 1IEBYI0 CTOPOHY;

- M0 NOJIy4EHHbIM TOYKAM CTPOAT annpPOKCUMUPOBAHHYIO KPUBYIO JIMHUIO, COOTBETCTBYOLW YO UHANKATPW-
ce pacceusaTtens;

- onpegensawT naowanb S, yen. ef., orpaHMyYeHHy NoayYeHHON annpoKCMMUPOBAHHON KPUBON NUHUENR
N OCblO X.

MpumeyaHne — QBYX=2k mS

PucyHok 5.4 — OnpegeneHve 3KBUBa/IEHTHOrO TeMIECHOro yrna npu pacyeTe CBETOBOro noTtoka no metogy Pycco
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5.3.4 NHamkaTpuca npoema c HyneBoii rny6uHoii kaHana Tpy64aToro cBeToBoa ONUCLIBAETCS YpaBHEHUEM
f(a) = cos a. (5.15)

Hes3aBucumMo OT hopMbl MpoemMa B naaHe (Npu HyneBoi ryb6uMHE) ero MHAMKaTpuca B c/iyyae KOCUHYC-
HOro M3Ny4yeHus Bcerga onucbiBaeTcs ypaBHeHuem (5.12).

5.3.5 1na pacyeTa reomMeTpuyeckoro KoagumumeHTa eCTeCTBEHHOW OCBELW,EHHOCTN B MOMEL,EHUN CO
CBeTOBOAaMW, OCHaL,EHHbIMW onpeAeneHHbIM And Py3HbIM paccenBaTenemM, He06X0AMMO 3HaTb OTHOCUTENb-
Hble 3HAYeHUs KPUBOM CUbl cBETAa — MWHAMKATPUCbLI 3TOro paccemsartens. o mHaukaTpuce pacceusaTtens
mMeToAoM Pycco onpepfensieTcs 3KBMBANIEHTHbIW TeNeCHbI yron.

5.3.6 MlHgunkaTpucebl paccesHns TpybuyaTbiXx CBETOBOLOB €CTECTBEHHOIO CBeTa annpoOKCMMUPYKOTCA CTe-
neHHol yHKunen snga

f(a) = cos™a, T > 1 (5.16)

5.3.7 KoathhnumneHT ecTeCTBEHHON OCBELLEHHOCTN B pacyeTHOW Touyke e® NMPUMEHUTENbHO K BEPXHEMY
€CTEeCTBEHHOMY OCBELLEHWNI0O NOMELLEHNSA Yepe3 CBETOBOAbI BbipaxaeTcs crneaytouieil hopmynoi:

eB=Cwfece+ecp(r2-1)IMF, (5.17)

rpe 2 X 3HauyeHne KEO oT cuctembl CBETOBOAOB B pacyeTHON ToUke nomMelweHus 6e3 yyeTa noTepb ceBeTa
B 3amno/lHEHUM CBeTOBOAA W OTPaXEeHHbIX CBETOBbIX MOTOKax OT MNOBEPXHOCTel MNoMelieHus
(nona, cTeH, NOTONKA);

cpepgHee 3HayeHne KEO OT cucTeMbl CBETOBOAOB Ha /IMHUM NepeceyvyeHUs yCcnoBHOU paboueit
NOBEPXHOCTU W M/IOCKOCTU XapaKTepHOro BepTMKa/ZIbHOTO paspes3a NoOMelLeHus, onpegensemoe
M3 COOTHOLIEHMNSA

"cp

Ecp = 1/N (£eoBl + 2> cs2 + 2>CB3 + 2>CB4 + - + 5>CB/1> (5-18)

(N/— xonunuecTBO pacyeTHbIX Touek; X e@B1 ~ £cB2’ N ecB3' X e (B4 «> X £cB/V — 3HauveHns KEO B pacyeTHbIX
TOYKax OT CUCTeMbl CBETOBO/OB);
2 — koapcumymeHT, yuuTbiBarOWwmMin nosbiweHne KEO npu BepxHeEM OCBeweHWn 6Gnarogaps
CcBeTy, OTpaXeHHOMY OT MOBEPXHOCTEN nomeleHus, onpegensembldi no Ta6bnuuam A.17
ClM 419.1325800.2018 n A.25 CIN 367.1325800.2017.
5.3.8 Ecnu nonyyeHHble 3HavyeHUss KEO MeHblue HOpMupyembix no [1], To yBennymsaeTcsa KONMYECTBO
WA auameTp CBETOBOAOB.
Mpumep pacyeta npuBeneH B nNpunoxeHun b.

10



KoathdhumumeHT nponyckaHusa ceeTa

Ta6nunuya Al — KoadhduumeHT nponyckaHus ceBeta

Martepwnan
Crekno KaneHoe
NPOCBET/IEHHOE
CTekno MaTtoBoe
KasieHoe npocBeT-
NIeHHoe

CTtekno (3eneHoe)

CTekno
KasieHoe

(3eneHoe)

MVMA
rnac)

(nnekcu-

MonunkapboHaTt

MC (nonuctupon)

Koadhdpumum-
eHT nponyc-

KaHuA, en.

0,96

0,92

0,89

0,88

0,94

0,88

0,9

MpunnoxeHue A
(cnpaBoyHoOe)

Tun nsnyyeHus Ha
BbIXoze

Mpsamoe 0,94,
anddysHoe 0,02
OndhdysHoe 1

Mpsimoe 0,85,
andhdpysHoe 0,04

Mpsmoe 0,84,
andhdysHoe 0,04

Mpamoe 0,92,
anddysHoe 0,02

Mpamoe 0,86,
anddysHoe 0,02

Mpamoe 0,88,
anddysHoe 0,02

ANnAa TUNOBbIX MaTepunasioB KyrnoJsia

FOCT P 72168—2025

ANna TUNoBbIX MaTepuasioB Kynosa

TonwwnHa
Martepunana
MNpumeHeHne

(anameTp

00 400 mm)
BepxHee npu- 4 Mm
MeHeHue
KopoTkue 4 Mm
LaxTbl, U3-
6eraHne To4ku
Harpesa
bokoBble  uc- 4 MM
NoJIHEHUSA B
CTeHe
BepxHee pac- 4 MM
NnoJsioXeHne
Kynona
BepxHee pac- 3 MM
nonoxeHue
Kynona
TpebyeTtcsa 3a- 3 Mm
wuta ot YP
TpebyeTtcs 3a- 3 Mm

wmTa ot YP

TonwwmHa
maTepuana
(amametp
530—750 mm)

5 Mm

5 Mm

5 Mm

5 Mm

4 Mm

4 Mm

4 Mm

TonwpHa maTe-
pvana (gnameTp
900 mm)

6 MM

6 MM

6 MM

6 MM

5 Mm

5 Mm

5 Mm
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MpunoxeHve b
(cnpaBo4yHOE)

Mpumep pacyeta KOSCbeI/ILI,VIeHTa €CTeCTBEHHOM OCBELWEeHHOCTN B NMNomMeuieHnn, oceeliaemMom
pr6‘-IaTbIMVI cBeToBogamMnm eCTeCTBEHHOIO CBeTa

B.1 MopsaoK BbINOMHEHUST pacyeTa eCTeCTBEHHOW ocBellleHHOCTM KEO B noMelleHUr npu npuMeHeHnm
Tpy6uaTbiX CBETOBOAOB C ANPIY3HbIM paccenmBaTenieM

B5.1.1 Mopsagok pacyeta KEO oT cBETOBOAOB pacCMOTPEH Ha NMpUMepe NoMeLleHus ¢ pasmepamm nona 6 * 6 M u Bbl-
coToli 3,5 M, ocBellaemMoro YeTblpbMsa TpybUaTbiMu cBETOBOAaMM AnaMeTpom 350 MM, pacnofiOXEeHHbIMU B NOMELLEHUN
B COOTBETCTBUM C pucyHkamu B.1 n B.2. MNomelleHne pacnosioxeHO B cepefuHe 2-3TaXHOro 3gaHuns Ha 1-m aTaxe u He
MOXET ObITb OCBELLEHO eCTEeCTBEHHbIM CBETOM Yepes3 OKHa U ABepu.

MpumeHseMblie CBETOBOAbI MMEIOT CreayloLl e XapakTepucTuku:

p = 0,98 — koathpMLMeHT HanpaBNeHHOro OTPaXeHUsI CTEHOK CBETOBOW LLaxThl;

= 0,92 — KoathhMuUMEHT CBETOMPONyCKaHNA maTtepuana Kynoaa CBeToBoAa;

T12 = 0,80 — KO3ahhuLMeHT cBeTOMponyckaHnsa Martepuana paccemBatens (guddysopa) BbIXOAHOTO OTBEPCTUSA
CBETOBOAA;

KT— KoahpmumeHT 3anaca, yunTbiBaloLWWii 3arpsa3HeHe Kynona npy akcnsayarauuu, npuHuMaemblii pasHbim 0,92.

Pa3mepbl B MeTpax

PucyHok b.1 — Pa3melleHne TpybyaTbiXx CBETOBOLOB €CTECTBEHHOIO CBETA Ha paspese 34aHus

B.1.2 MNMepBoHaya/ibHO ONpeaensaT KO3 (UUMEHT nepesayyn CBeTOBOIO NOTOKa kaHa/iom cBeToBofa. CornacHo
pucyHky B.1 n Tabnuue 5.1 anmHa ceetoBoga L coctaBnsert:

L=48+15+03+ 1,725+ 1,725 = 10,05 m.

12
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Mpu anameTpe ceetoBoga D = 0,375 L/D = 10,05/0,375 = 26,8.

Pa3mMepbl B meTpax

PucyHok b.2 — Pa3melleHve TpybyaTbix CBETOBOAOB €CTECTBEHHOIO CBeTa Ha nniaHe nomeeHus (¢ nsonmHuamm KEO
OT KaxJoro cBeToBoaa)

B.1.3 OnpegensioT ko3ahrLMeHT nepejayn CBeETOBOr0 MOTOKa kaHanom TpybuyaTtoro cseToBoga no tabnuue 5.3
METOAOM SIMHENHON MHTepnoNsAuun

=Ri"t9i#2 (so_26,8)+0,44 = 0,645.
n 50-19.4 v '

B.1.4 lanee onpeaensaoT obwuin koadhuumeHT ceeTonepegayn Tpyb6yaToro ceeTosoga no dopmyne

KnoO=xc' xd' kT' Kn-°'92-°8"0,92 "'0,645 = 0,44. (B.1)

6.1.5 Mo chopmyne (B.2) HaxoAAT 3HAYEHUS ecs AJ/1S1 PA3HbIX TOUEK MOMELLEHNS] C YYETOM Pas3/IMuHbIX A5 Kaxaoi
TOYKM 3Ha4YeHuit sin (0/2):

ece = 0,44 sin2||j. 100. (6.2)
MpomMexyTouHble pesynbTaThl NpeAcTaBfieHbl B Tabnuue b.1.

Ta6nuya bl — PacyeTHble 3HaYeHns reomeTpmyeckoro KEO B kaxgon 13 nccrefyembix TOHeK Npu pasnnyHbix yrnax 0

Ne a, a+D/2 « _, a-Df2 el2, ) ) em = 0,44-sin2-(0/2)-100,
TouKH v o1 —atg rpag 02 “ atg o rpag, rpan sin (0/2)  sin2 (0/2) %

1 0 3,97 — 3,97 0,036 0,0048 0,21

2 0,75 19,148 11,768 3,69 0,064 0,0041 0,18

13



FOCT P 72168—2025

OkoHyaHve Tabnumubl b. 1

Ne a, . a+D/2 . ,.a-Df2 012, . . eM= 0,44-sin2-(0/2)-100,
TouKM " 01 - afg % rpag  02-atg o ' P2A pag SN (0/2)  sin2 (0/2) %

3 15 32,005 25,920 3,04 0,053 0,0028 0,12

4 2,25 42,075 37,376 2,35 0,041 0,0016 0,07

5 3 49,733 46,169 1,78 0,031 0,00097 0,04

6 3,75 55,56 52,84 1,36 0,024  0,00056 0,025

B.1.6 Ha cnepylouiem aTane Haxo4aT CyMMapHOe 3HayeHne eCB B KaxA0l M3 yKa3aHHbIX TOYeK OT YeTbipex Tpybua-
TbIX CBETOBOJ0OB €CTECTBEHHOIO CBeTa, PacrnosioXeHHbIX COrfacHo PUCYHKY b.2. MNonyyeHHble 3HayeHnss pasHbl, %:

0,21 + 0,042 + 0,042 + 0,025 = 0,32 (B Touke 1); 0,183 + 0,074 + 0,074 + 0,025 = 0,356 (B TOUKe 2); 0,124 + 0,124 +
+ 0,042 + 0,042 = 0,332 (B Touke 3); 0,356 (B TOuUke 4); 0,321 (B TOuke 5); 0,025 + 0,183 + 0,042 + 0,025 = 0,275 (B TOUKE 6)
n 0,275 (B Touke 2').

B.1.7 PaccuutbiBaloT cpegHee 3HavyeHue reometpuyeckoro KEO ecp no coopmyne

.
ecp = 5>cB,//7 =0,319 «0,32%. (6.3)
=i
B.1.8 Haxogat cpegHee 3HavyeHne KEO ecp € y4eTOM cpefHeB3BEeLIEHHOr0 KoaduuneHTa oTpaxeHusa nona, CTeH
1 noTosika uccrnegyemoro nometienus. Mo tabnuue A.17 npunoxenua A CIM 419.1325800.2018 npwu /?dy/1=2,7/6 = 0,45;
n=1unpyp=0,5r2=139.
B pesynbtarte nonyyarT cpegHee 3HavyeHne KEO ecp = 0,32-1,39 = 0,445 %.

B.2 Mopsagok BbinosiHeHMA pacyeTa KEO B nomelleHUn npu npuMeHeHUn TpybyaTblX CBETOBOLOB C
pacceuBateniimMmun, OT/IMYHLIMU OT AN DY3HbIX

b.2.1 Mopapok pacyeta KEO OT CBETOBOAOB C paccemBaTenamm, OT/IMYHBIMU OT AUAPY3HBIX, PACCMOTPEH Ha MNpu-
Mepe agMUHUCTPaTUBHO-MPON3BOACTBEHHOIO NOMELLEHUS, uMerLero sbicoty 2,80 M 1 pasMmepbl B niiaHe 6 * 6 M. B Hem
pacnosioXeHbl YeTbipe CBETOBOAA eCTeCTBEHHOro ceeta gnameTpom 700 MM B COOTBETCTBUU C pUCYHKOM B.3.

Yy

M X
in1 w2 w3 Wi w5

ol

(=}

35 1 2
g of

500
\%
x
6000

PucyHok B.3 — PacnonoxeHue cBeToBOA0B B NOMeELLEHUN

MpumeHseMblie CBETOBOAbI MMEIOT CreyloLlme XxapakTepucTrku:
r= 0,35 M — paguyc LMANHAPUYECKO CBETOBOI LUAXTh;
h =4,5 M — BbIcOTa CBETOBOIA LLAXTbI;

14
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p = 0,92 — Ko3athhMLMEHT HanpaBNEHHOIO OTPAXEHUSI CTEHOK CBETOBOW LUAXThI;
= 0,89 — KoathhuUMEHT CBETONPONYCKaHNA MaTepuana Kynona CBeToBoaa;

T12 = 0,83 — KO3a(hhMLMEHT CBETONPONYCKaHUA MaTepuasna paccemBartesns BbIXO4HOIO OTBEPCTUA CBETOBOAA.

B.2.2 Pacuet reomeTpuyeckoro KEO BbINOAHAKT B ABa 3Tana. Ha nepsBom 3Tane onpefensitoT reoMeTpuyveckuii
KEO oT ogHoro csetoBoja ecB. Ha BTopoM aTane onpegenstoT KEO OT cuctembl CBETOBOAOB £ € CB B K&X0M U3 pacyeTHbIX
TOYEeK NomMeLleHus.

B.2.3 Ha nepBom 3Tane pacdeTa 3HauyeHne reometpuyeckoro KEO OT KaXporo cBeToBoga €CB B pacyeTHOW Touke
NOMeLLEeHNs C y4eTOM NoTepb CBeTa B 3an0/IHEHWM CBETOBOAA OnpeaensatoT no popmyne

KnO cos3a -100
em f(a), (6.4)

ABbIX"2
roe SBX— nnowanb BXOAHOrO OCHOBaHUSA CBETOBOA4A, M2.
[Onsa paccmaTtpvBaemoro npumepa niowanb BbIXOAHOTO OTBEPCTUS cBeToBoAa pasBHa SBX= 0,352 <K = 0,385.
O6wwmii koadhpdmumneHT nepegaun ceetooro notoka KnO onpeaensoT no hopmyne
An.o ¢ AN 2 - 0>433. (B.5)

KoathbpmumeHT nepegaum CBETOBOrO NOToKa kaHasom cBeToBoga KnonpeaensoTt no dopmyne

KI'IZO,25 +4 —— +685MXP" 50 20,587, (56)

vruy Py =11 +(2np0)2J

rge pu= - =0,0778; pO= =0,0775.
ninT72

KoathhunumeHT Bo3pacTaHus cBeTonponyckaHust 5 cBETONPOBOAHOIO LM/IMHAPMYECKOrO kaHasa € yyeTom pacnpe-
Aenenuns Apkoctn obnavyHoro Heba MKO no MOCT P 57260 6yaeT paBeH:

5=1+0,25"cos"j =1,25, (6.7)
roe a — Yrosl Mexay OTPes3KOM, COEAUHSIW UM pacyeTHY TOYKY C LEHTPOM BbIXOLHOIO OCHOBAHWS CBETO-

Boga, N HOpMasiblo K 3TOMY OCHOBaHUIO;

Ta6nuuya B.2— KoadpduuneHTtbl nponyckaHus cBeToBof0B gnameTpoM 550— 1000 MM npu pasfinyHol g/iMHe cBeTo-
BOro kaHana

KoagpcpuumeHT nponyckaHus cBeTONPOBOAHOIO KaHasa CBeTOBOAA MPW Pa3/INUHbIX 3HAYEHUAX PacCTOAHNI
OunameTp ot BxogHoro oteepcTust K, m
cBeToBOAa, MM
2,0 25 3,0 35 4,0 45 50 55 6,0 6,5

KoadhpnumeHT 3epkanbHOro oTpaXeHusa BHYTPEHHEro NokpbITuA ceetosoga p = 0,92

500 0,736 0,681 0,632 0,589 0,551 0,516 0,485 0,457 0,431 0,407
700 0,791 0,740 0,695 0,656 0,620 0,587 0,556 0,528 0,503 0,479
1000 0,858 0,817 0,780 0,745 0,713 0,683 0,656 0,630 0,606 0,583

KoadhprumeHT 3epkanbHOro oTpaXeHus BHYTPEHHEro NokpbITua ceetosoga p = 0,95

500 0,818 0,773 0,731 0,694 0,659 0,628 0,598 0,571 0,546 0,522
700 0,878 0,840 0,805 0,773 0,743 0,715 0,689 0,664 0,641 0,619
1000 0,929 0,899 0,870 0,843 0,818 0,795 0,773 0,751 0,731 0,712

KoahprumeHT 3epKanbHOro oTpaXKeHusa BHYTPEHHEro NOKpbITUA ceBeToBoga p = 0,98

500 0,951 0,926 0,902 0,879 0,858 0,837 0,817 0,799 0,780 0,763
700 0,983 0,963 0,944 0,926 0,908 0,892 0,876 0,861 0,846 0,831
1000 1,010 0,994 0,979 0,965 0,951 0,938 0,926 0,913 0,902 0,890
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H
a= arctgﬁ =29,453; (6.3)

d=J(MA'f +(MB)2, (6.9)

roe H— npeBbllieHne BbIXOAHOIO OCHOBaHMSA CBETOBOAA HaA PacuHeTHON TOYKON, M.
PacctosHua MA' n MB onpegenstoT no pucyHky b.3.
[ns paccmaTprnBaemoro npumepa H = 2,8 M, a ycnoBHasi pa6oyasi NOBEPXHOCTbL pacnosnaraetcs Ha ypoBHe 0,8 M

oT nona;

f(a) — nHpgukaTprca paccesHus cBeToBoda, NpvBefeHHas Ha pucyHke B.4.

B.2.4 VicxogHasa vHamkatpuca paccesHus (MoxeT 6biTb B3AiTa M3 (OTOMETpPMUYECKOro oaisa ceetoBoga popmaTa
.ies) ana onpefenexHus TenecHoro yrna £2BK AN cBeToBoAa €CTECTBEHHOrO cBeTa AvameTpom 700 MM npuBefeHa Ha
pucyHke b.4.

PucyHok 5.4 — KpuBasi cunbl cBeTa pacceuBatesnis BbIXOAHOMO OTBEPCTUA CBETOBOAA AMameTpoM 700 MM B NOMSIPHbLIX
KoopauHaTax

B.2.5 MeToIOM HaMMeHbLUIMX KBaApaTOB onpeAensioT cteneHs T dyHkuum f (@) = cosma, Han6onee 6AU3KO CO-
BMNajalolLyto ¢ aKCnepuMeHTasibHO KPMBOI CUmbl cBeTa. B paccmaTtpuBaemom cryyae T = 1,7.

10°
20:

30°

40°

50°

60°

PucyHok B.5 — Annpokcumaums akcnepuMeHTanbHoi kpueoli doyHkumeid f(a) = cosl7a

b.2.6 lna onpefeneHna sKBUMBAIEHTHOIO TE/IECHOMO yrna paccemBaTtensa csetosoga QBdx ero cseTopacnpegene-
HVe NpeacTaBnsAlT B NOASAPHbIX KoopAuHaTax B BMAE KPWBOWM, MOCTPOEHHOW B npefenax NonyoKPYXHOCTU eAMHUYHOTO
pagunyca R.

B.2.7 MpoBOAAT BOKPYr YCMIOBHOM TOYKM PACMNOSIOKEHNSA UCTOYHMKA A Ha pucyHke B.6 4eTBepTM OKPYXHOCTU efu-
HWUYHOrO pajuyca [0 nepecevyeHnss ¢ POTOMETPUYECKON OCbi0, Hanpas/IEHHOW BHWU3, a C APYroil CTOPOHbI pacnonarawT
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NPsIMOYronbHy0 cuctemy koopauHat Z, f(a). Hayano atoli cucTtemMbl NOMeLLAlOT B TOUKY MepecevyeHnss OKpYXHOCTU eau-
HWYHOro paguyca ¢ HanpasseHnem a = 0, a ocb 0Z coBmelLaloT ¢ POTOMETPMUYUECKON OCbIO.
Torga KoopauHata Z n a 6yayT cBA3aHbl COOTHOLLIEHVEM

Z=1- cos a, (6.10)
oTcloaa
A1l
J /(a)sinada =J7(a)dzf. (B.11)
o} o}

Takum o6pa3om, NOCTPOMB MHAUKATPUCY B koopanHatax Z, /(a), oTknagbiBatoT no ocu 0, /(a) 3Ha4YeHne OTHOCUTENb-
HOI CcWnbl CBETa, COOTBETCTBYIOLLEE KAXAO0MY Z, UTO MOXHO cAenatb rpauyeckn, kak nokasaHo Ha pucyHke b.6. U3 ueH-
Tpa koopauHat nposogAaT ivHunm AO 1 AD [0 nepeceyeHns C OKPYXHOCTbIO. DTU TOUYKN MEPEHOCATCH TOPU3OHTasIbHbIMK
npaAmMbIMKU Ha ocb X (Toykn O" n D").

[anee onpegensioT naowanb, orpaHNUYeHHY0 3TON KpuBOi, ocblo 0Z 1 KoopauHaTamu, COOTBETCTBYHOLLMMY Yriam
a=0wna=n?2.

Mpn 3TOM 3KBMBASIEHTHBIN TENECHbI YroN CUMMETPUYHOr0 UCTOYHUKA PaBeH U3MepeHHON nnowaan, YMHOXEHHOM
Ha 2K.

MpunmevaHune — £2BK= 2K *0,39 =2,45.
PucyHok 5.6 — OnpegeneHve 3KkBUBa/IEHTHOrO TefiecHOro yrna paccevsartens OBbX cBeTOBOAa AnameTpom 700 Mm

B.2.8 OnpegenstoT 3HavyeHne KEO ceeTtoBoga Ne 1 B pacyeTHol Touke 1 AaHHOro MOMeLLeHMS.

0,38.0,43W  29,45.100 *
2,45-2,82

MoBTOPSAOT BbIYMCAEHNS £, AN pacyeTHOW TOYkM 1 aaHHOro nomeweHns ans ceetosogosB Ne 2 (e-nl 9rm = 0,074),
Ne 3 (EcB1—3e8 = 0.453) 1 Ne 4 (8csl_"c8 = 0,074).

B.2.9 Ha BTOpOM aTane pacuyeTa HaxoAsaT CyMMapHoe 3HayeHue reometpuyeckoro KEO (£ ecs =1,054) oT cuctemsl
CBETOBOAOB B pacyeTHOW Touke 1 nomelleHus.

[MOBTOPAOT BbIYNC/IEHUS U HAXOAAT CyMMapHOe 3HayeHue reomeTtpuyeckoro KEO OT cuctembl CBETOBOLOB B pac-
yeTHbIX Toykax 2 CENcB =1.215), 3 (Xecs =1.196), 4 (XecB=1.215) n 5 (X~cB =1.054) nomeLyeHus.

B5.2.10 OnpegensioT cpefHee 3HayeHue reometpuyeckoro KEO ecp OT cucTemMbl CBETOBOAOB Ha JIMHUN NepeceyeHuns
YPIT 1 NNOCKOCTN XapaKTepHOro BEPTUKa/IbHOIO paspesa NomMeLleHus, onpeaenseMoe 13 COOTHOLLEHMUA

(6.12)
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ecsl + ~ ecB2 + ecB3 + N eCB4 + oo™ ecs/l/
- (B.13)
cp_ N
roe N — u4ncno pacyeTHbIX TOYEK;
y y y y y — 3HayeHus reomeTpuyeckoro KEO B pacuyeTHbIX TOYKax OT CUCTEMbI CBETO-
Zj cbl' Za cB2>/-, cB3' Zj ce4’ mm Z-, cBN BOJOB B pacyeTHbIX Toukax 1 , 2 JI,

+ + + +
_1054+1.215 1,]596 1,215+1,054_ 1147,

B5.2.11 OnpepenatoT cpegHee 3HaveHne KEO ecp.

B faHHOM npuvmMepe NpUYHYMAOT, YTO 3[aHne pacnonaraeTcs B aAMUHUCTPATMBHOM paiioHe, oTHocALWeMcs K rpynne |
no pecypcam CBeTOBOro knaMmara. CornacHo ta6numuye 5.1 CM 52.13330.2016 koaddpmumeHT cBeToBoro knumata CN= 1,0.

KoathduumeHT r2, yuutbiBalowmii oTpaxKeHme cBeTa OT NMOBEPXHOCTV MOMELLEHUIA Mpy BEepXHEM OCBEeLLEeHUW, CO-
rnacHo Tabnuue A.17 CI 419.1325800.2018 paBseH 1,40.

KoadpdhnumeHT akcnyatauumn ectectBeHHoro ocseweHnss MF cornacHo ta6bnuue 4.3 CM 52.13330.2016 paseH 0,67.

B5.2.12 Pe3ynbTaThl pacyeta cBefeHbl B Tabnuuy b.3.

Ta6nuya b.3— PacyeTHoe 3HayeHne KEO B nomelieHUn

0,
CyMMapHoe 3HaueHve CpepHee 3HaueHne Pﬁgé)ewoﬁ Bs:a;s:“:le Cpenpee sHavere KEO‘l /\0
PacueTHas reomeTpudeckoro KEO  reometpuueckoro KEO ocseLu,gHmm FI;CEMVI 4 (e1+en NZ,
Touka OT BCEX CBETOBOAOB OT BCEX CBETOBOAOB CBETOBOZAMM e<t=1/-1 v 2 o+ % 2> y
2em £p ep %
Ne 1 1,054 1,014
Ne 2 1,215 1,121
Ne 3 1,196 1,147 1,109 1,09
Ne 4 1,215 1,121
Ne 5 1,054 1,014

B5.2.13 BO3MOXHOCTb NPUMEHEHVs B laHHOM NOMeELLeHM CBETOBOAOB AnameTpom meHee 400 MM paccMmaTpusaloT
B Takoil nocnegoBaTenNbHOCTHU.

KoadhchnumneHTbl nponyckaHusa onpegensatoT no dopmynam (B.5), (5.6) n no Tabnuue 6.4 B 3aBUCMMOCTMN OT AJINHbI
CBETOBOro kaHana.

Tab6nuya b.4— KoachdumumeHtsl nponyckaHusa KncesetoBogoB agnametpom 250—500 MM npu pasnnMyHoi gnHe cBe-
TOBOrO KaHasia

Lnametp KoadhpmumeHT nponyckaHus cBeToBOAa NpW pas/iMyHbIX 3HAYEHUSAX PACCTOSIHUI OT BXOAHOrO OTBEPCTUS, M

CBETOBOAA, MM 2.0 25 3,0 35 4,0 4,5 5,0 55 6,0 6,5

KoathhnumneHT 3epkasibHOro oTpaXkeHnss BHYTPEHHEro NokpbiTus ceeToBoga p = 0,92

250 0,523 0,457 0,402 0,357 0,319 0,289 0,259 0,235 0,214 0,196
400 0,656 0,595 0,542 0,496 0,457 0,421 0,390 0,362 0,337 0,315
550 0,736 0,681 0,632 0,589 0,551 0,516 0,485 0,457 0,431 0,407

KoathpmumeHT 3epkasibHOTO OTPAXEHUs1 BHYTPEHHErO MOKpbLITUA cBeToBoAda p = 0,95

250 0,659 0,598 0,546 0,501 0,461 0,426 0,394 0,366 0,341 0,319
400 0,773 0,722 0,676 0,635 0,598 0,565 0,534 0,506 0,480 0,456
550 0,836 0,793 0,753 0,717 0,684 0,653 0,625 0,598 0,574 0,551

KoaghhMLMEHT 3epKasibHOTO OTPAXEHUs BHYTPEHHErO NOKPbLITMS cBeToBoaa p = 0,98

250 0,858 0,817 0,780 0,746 0,714 0,684 0,655 0,629 0,604 0,580
400 0,926 0,896 0,868 0,842 0,817 0,794 0,772 0,750 0,730 0,710
550 0,961 0,937 0,915 0,893 0,873 0,854 0,835 0,817 0,800 0,784
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[Nns ANvHbI CBETOBOI WaxTbl, paBHON 4,5 M, 1 KO3(hhMLmMeHTa 3epkasibHOro OTpaXKeHs CTEHOK CBETOBO LWaxThl p,
paBHoro 0,92, HaxogAT KO3ahhULMEHT Nepesayn CBETOBOro NnoTtoka kaHanom ceeToBoga Kn=0,421.

B Takom cniyvae o6Lmii kK03 hULMEHT nepegayn cBeToBoro notoka Knoceetosogom gnametpom 400 MM COCTaBUT:
Kno=Kmryt12=0,421 +0,89 «0,83 = 0,311. (6.14)

B.2.14 VNcxogHas nHaukatpuca paccesHus (MoxeT ObiTb B3siTa M3 hoTomeTpuyeckoro haiina Ha cBeToBog B hop-
marte .ies) Ans onpegeneHus TenecHoro yrna QBox ans ceeTtoBoga ecTecTBEHHOro cBeTa Anametpom 400 MM npusBegeHa
Ha pucyHke B.7.

PucyHok B.7 — BHewwHwWii BUA, KprBas cusbl CBETA B NOMSPHbIX KOOpPAMHATax CBETOBOAA €CTECTBEHHOIO CBETa
anametpom 400 mm

B.2.15 MeToi0M HaMMeHbLUMX KBAApPaToOB OMpefAenstoT cTeneHb T (yHkuyun f (@) = cosma, HanbGonee 6U3KO
CcOBMajarLLyd C 3KCNEpPMMEHTA/IbHON KPUBOWM cusbl cBeTa A cBeToBoga anametpom 400 mMm. B paccmatpuBaeMom
cnydyae T =1,3.

PucyHok 5.8 — Annpokcumauus akcnepuMeHTasibHoW kpuBoli doyHkumeid f (a) = cosl3a

B.2.16 Mo aHanorum ¢ paHee npmeefeHHbIM pacyeTom QBdx Ans cBetoBoga 60nblIero gnameTpa CTPOAT UHAMKA-
Tpucy ans ceetoBoga agvametpom 400 Mm B koopavHaTax Z, f{a), otknaabiBas npu atom no ocu O, f(a) 3HaueHne oTHocu-
Te/NbHOIi CUMbl CBETa, COOTBETCTBYIOLLLEE KAXAO0MY Z, Kak NokasaHo Ha pucyHke B5.9, 1 onpeaensioT naowaib, orpaHnyeH-
Hyl0 3TOli KpVBOWA, ocbto 0Z 1 KoopAMHaTamu, COOTBETCTBYHOLWMUMM yrnam a = 0 n a = n/2.
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MpumevaHne — QBIx=2k +0,45 =2,82.

PucyHok 5.9 — OnpegeneHne 3KBUBaSIEHTHOrO Te/IECHOTO yrnia pacceusatens QBdx ceeTtoBoga gnametpom 400 mMm

B5.2.17 BbluncnstoT 3HayeHne KEO ansa csetoBoga Ne 1 gnameTtpom 400 MM B pacuyeTHol Touke 1 gaHHOro nome-

LeHna no dopmyne
0,1256 *0,311-c0s329,45-100 QOXE1329 45 =0 098
2,82-2,82

[MOBTOPAIOT BbIYNCNEHNA €CB /19 pacyeTHON ToukM 1 AaHHOro MOMeLleHus 4S8 CBeTOBOAOB guameTpom 400 mm:
Ne 2 (Ecel_ 2cs = 0,020), Ne 3(8csl_ 3c8 = 0,098) 1 Ne 4 (ecsl_4@B= 0,020).

B5.2.18 Haxogat cymmapHoe 3HadyeHne reometpuyeckoro KEO oT cucTembl CBETOBOLOB B pacuyeTHOl Toyke 1 no-
MeLeHus:

(6. 15)

£cel-1cB

2>cB(1cB, 2cB, 308, 4cB) = °40O8 + 0,020 + 0,098 + 0,02 = 0,236.

[OBTOPAIT BbIYUCNEHUSA U HAXOA4AT CyMMapHoe 3HayeHune reometpuyeckoro KEO oT cuctembl CBETOBOLOB B pac-
yeTHbIX Toukax 2 (Eecs = 0,288), 3 (Xe®=0,296), 4 (Xe®=9-288) n5 (£ecs = 0,236) nccrneayemoro nomeLLeHns.

b5.2.19 OnpepgenstoT cpegHee 3HavyeHne reomeTpudeckoro KEO ecs 0T cucTeMbl CBETOBOZOB Ha JIMHUM NepecevyeHuns
YPI 1 nNoCKOCTW XapakTepHOro BEPTUKa/IbHOrO paspesa NoMelleHus, onpegensemMoe U3 COOTHOLWEHUSA

Xecmt+ Xecs2 + X £cB3+ X £css + woo+ X £CBN

£cp N (5.16)

roe N — uncno pacyeTHbIX TOYEK;
X e@l> X ecB2- X ec83- X ecs4- £ ecBN — 3HaueHus reomeTpuyeckoro KEO B pacyeTHbIX TOYKax OT CUCTEMbl CBETOBOLOB B
pacyeTHbIX Toukax 1,2,..., M,

0,236 +0,288 + 0,296 + 0,288 + 0,236 ]I
ecp = — 0,269.

B5.2.20 OnpegenstoT cpegHee 3HayeHne KEO ecp.

MpuHMMaloT, 4TO 34aHne pacnonaraeTcs B aAMUHUCTPATMBHOM paioHe, OTHOCSLWEeMCS K rpynne | no pecypcam cse-
ToBOro knumarta. CornacHo tabnuye 5.1 CI 52.13330.2016 koadppmuymeHT ceeToBoro knumata CN= 1,0.

KoathduumneHT r2, yuutbiBalowmii oTpaxeHne cBeTa OT NMOBEPXHOCTW MOMELLEHUA Npy BepXHEM OCBEeLLeHUW, Co-
rnacHo tabnuue A.17 CI 419.1325800.2018 paseH 1,40.

KoadhdhnuneHT akcnnyatauumn ectectBeHHoro ocseweHns MF cornacHo ta6bnuue 4.3 CIM 52.13330.2016 paseH 0,67.

Pe3ynbTartbl pacyeTta cBegeHbl B Tabnuyy b.5.
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Ta6nunuya bB.5— KoadhdmumneHTbl nponyckaHna KnceetoBogos gnametpom 400 MM npu pas/iMyHON A/IMHE CBETOBOIO

KaHana

PacueTHas
TOouKa
Ne 1
Ne 2
Ne 3
Ne 4

Ne 5

CymmMapHoe 3HaueHune
reometpuyeckoro KEO ot

BCeX CBETOBOA0B X e®B

0,236
0,288
0,296
0,288

0,236

CpefHee 3HaveHue
reometpuyeckoro KEO
OT BCEX CBETOBOAOB €,

0,269

PacueTHoe 3HaueHve
KEO npun BepxHeM
OCBELLEHNM BCEMU
cseToBOoJaMM €®) %

0,230
0,265
0,270
0,265

0,230

CpepnHee 3HaueHune KEO, %

(
o = L B¢
P I'V-lv 2
0,260

AN N
‘+ye
2y
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[1] CanMuH 1.2.3685-21
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YOK 721:535.241.46:006.354 OKC 91.040
91.160.01

KnioyeBble cnoBa: cBeTOBOAblI TpybUaTble eCTECTBEHHOTO cBeTa, KO (PULMEHT eCTEeCTBEHHON OCBELLEeHHOCTH
(KEO), cBeTOBOW kaHan, KOHUeHTpaTop, Anddysop
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