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Mpeancnoeue

1 PABPABOTAH ®epepanbHbiM rocyaapCTBEHHBIM DHIKETHBIM yuypexaeHuem «HayydHo-uccnepo-
BaTENbCKUIA MHCTUTYT CTpouTenbHOW uamku Poccuiickoln akageMuu apxXuTekTypbl U CTPOUTENBHBLIX HAYK»
(ereY «HUNCP PAACH»), ObiiecTBoM C orpaHndeHHoM oTBeTcTBeHHocTbio «LIEPEPA-OKCIMEPT» (OO0
«LUEPEPA-OKCMNEPT») npn yvactun ®rbOY BO «HauuoHanbHbI UccnegoBaTenbcknii MOCKOBCKUIA rocy-
0apCTBEHHbIA CTPOUTENBHBIA YHMBEpPcUTeT» (HWY MICY) n ObwecTBa ¢ orpaHM4eHHOW OTBETCTBEHHOCTLIO
«CONAPXW» (OO0 «CONAPXW»)

2 BHECEH TexHu4eckum KOMUTETOM No cTaHgapTtusaumm TK 465 « Ctpontenscteoy

3 YTBEPXIOEH M BBEOEH B OEWCTBUE MMpukasom ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 metponornu ot 1 utong 2025 r. Ne 656-cT

4 BBE[JJEH BIEPBGIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHoO20 3aKoHa
om 29 uwoHa 2015 2. Ne 162-®3 «O cmaxHdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MeHEeHUSsX K HacmoswemMy cmaHoapmy nybrnukyemcs 6 exe200HOM (M0 cOCMOSHUK Ha 1 aHeaps mekyuieao
200a) uUHghopMaUUOHHOM ykazamene «HayuoHansHsle cmaHdapmel», a oghuyuansHbil mekem uameHeHul
U MONpaeoK — 8 eXeMeCHsYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmebl». B cny4yae
fnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauwe2o cmaHdapma coomeemcemeyoujee ysedomieHue bydem
onybnukosaHo 8 brnuxaluwieM 8blNycKe eXeMecaYyHo20 UHQOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmsi». Coomsemcemaeyiouiasi UHGhopMayusi, yeedoMIeHUE U MEeKCMbl Pa3Mewalomcs makxe 8 UH-
ghopmauuoHHOU cucmeme 0bLeao nonk308aHuUs — Ha oguuuansHoMm calime @edepanbHo20 azeHmcmea rno
MEeXHUYECKOMY peaynupogaHuro u Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CBETOBOAbI TPYBYATbLIE ECTECTBEHHOIO CBETA
MeToauka pacyeTta

Tubular light guides of natural light. Calculation method

Oarta BeepeHna — 2025—07—01

1 O6bnacTb NnpUMeHeHUs

Hactoawmin ctangapT pacnpocTpaHsaeTcd Ha pr6HaTble CBeTOBOALl eCTECTBEHHOIoO cBeTa U ycTaHaB-
NMBaeT MeToOMKY onpeneneHua KO3h hULNEHTOB nponyckaHna MX KOMMNOHEHTOB, pacyeTa KOGCDCpVILIMeHTa
€CTeCTBEHHOW OCBELLEHHOCTH (KEO) 1 onpepeneHna nx Konu4ectea B NoOMeLeHUH.

2 HopmaTuBHbIE CCbINKN

B HacTosleM cTaHgapTe UCNONb30BaHbl HOPMATUBHLIE CChINKW Ha cnefyowme JOKYMEHTbI:

FOCT P 57260 (MCO 15469:2004) KnumaTonorus ctpouTensHasa. [NapaMeTpbl ANa pacyeTa eCTeCTBEH-
HOTO OCBELLEHWUs C YY4ETOM pacrnpeneneHnst SpKocTy no Heboceoay

CI152.13330.2016 «CHwuIT 23-05-95" EcTecTBEHHOE U UCKYCCTBEHHOE OCBELLEHNE»

CIM 367.1325800.2017 3paHuns xunble 1 obLiecTBeHHble. MpaBuna NPoeKTUPOBaHWA eCTeCTBEHHOro U
COBMELLEHHOTO OCBeLLeHUs

Cl 419 1325800.2018 3paHna NpoM3BOACTBEHHbIE. [1paBMna NPOeKTUPOBaHUSA €CTECTBEHHOIMO U COo-
BMELLEHHOro OCBELLEHNSA

MpumedaHue — [pwn NONB30BaHWW HACTOALLMM CTAaHAAPTOM LienecoobpasHo NpPoBEpWTE AEACTBUE CCblNoY-
HbIX CTAaHOapTOB (CBOAOB NpaBum) B MHopMauMoHHOM cucteme obLiero nonb3oBaHna — Ha oduuuansHom cante dege-
panbHOro areHTCTBA N0 TEXHUYECKOMY PEFYITMPOBAHUI0 U METPOMOMMK B CETU VIHTEPHET UMK NO exerogHomy WHcopmMauu-
OHHOMY yKkasaTtenio «HaunoHanbHble CTaHAApTEI», KOTOPLIKA onyBnukoBaH No COCTOAHWIO Ha 1 AHBaps TeKyLero roga, u no
BbINYCKaM eXeMeCA4YHOro MHopMaUMoHHOTO ykasatensa «HauwoHaneHble cTaHgapThi» 3a Tekylmin rog. Ecnu 3ameHeH
CCbINOYHbBIN OKYMEHT, Ha KOTOPbIW AaHa HegaTMpoOBaHHAas CCbiNKa, TO PEKOMEHAYETCA UCMoMNb30BaTk ENCTBYIOLWYIO BEP-
CMWI0 3TOr0 JOKYMEHTA C y4eTOM BCEX BHECEHHbIX B JaHHYH BEPCUIO U3MeHeHWI. Ecnv 3ameHeH CCbINOYHbIA OKYMEHT, Ha
KOTOpLIM AaHa [aTUpoBaHHAas CChiNKa, TO PEKOMEHOYETCS WCMOMbB30BaTe BEPCUI0 3TOMD AOKYMEHTa C yKa3aHHbIM Bhille
rogom yTeepxaeHuns (MpuHATua). Ecnv nocne yTBepaeHWA HAcToALLEero cTaH4apTa B CCbINOYHbIA JOKYMEHT, Ha KOTOPbIN
[aHa 0aTUpOBaHHas CCbiNka, BHECEHO U3MEHEHWE, 3aTparvBalLlee NonoXKeHNe, Ha KOTOpOe AaHa ccbinka, TO 3T0 no-
NoXeHne pekoMeHayeTcs NpUMeHsTe 6e3 y4eTa AaHHOro U3aMeHeHWs. Ecnu cebiNoYHbIA AOKYMEHT OTMeHeH 6e3 3aMeHbl,
TO MOMOXeHWe, B KOTOPOM [aHa CChifika Ha Hero, pekoMeHOyeTcs MpUMeHATb B YacTW, He 3aTparmBaloLlein 3Ty CChINKY.
CeefeHns 0 JeWCTBUM CBOAOB NpaBun LenecoobpasHo npoeepnTe B PegepanbHom poHO4e cTaHgapToB.

3 TepmuHbI N onpegeneHnsa

B HacTosiwem ctanHgapte npumeHeHbl TepMuHbl no ClM 52.13330, a Takke cnegywline TEPMUHBI C CO-
OTBETCTBYHLLMMU ONpedeneHusaMu:

3.1 ancpcpbysHoe oTpakeHue: PacceaHne ceeTta, NpyM KOTOPOM Iy4, Nagarowmi Ha NOBEPXHOCTb, OTpa-
}aeTca nog MHOTMMW YrMamu, a He TONbKO Noj o4HUM YITIOM, Kak B criydae 3epKanbHOro oTpaXeHus.

MapaHune ochbuumnansHoe
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3.2 vHaukaTpuca pacceAHun: [pefcTaBneHre B NpocTpaHcTBe B (hOpMe NOBEPXHOCTH, BblpaXKeHHON
B MOMSIPHLIX KOOPAMHATaX, yrmoBoro pacnpeneneHns (OTHOCUTENbHOM) CUMbl M3MYYEHWs, UMK CUMbl CBETAa,
UK (OTHOCUTENBHOM) APKOCTHA, UITW SIPKOCTM 3NIEMEHTAa NMOBEPXHOCTH Cpenbl, KOTopas pacceuBaeTcs NyTem
OTPaXKeHWs UMK NPOMYCKaHUS.

3.3 Ko3achPULMEHT 3epKansHOro oTpaxeHusa: OTHOLEHWE 3epKanbHO OTPaXXEHHOW YacTu CBETOBOTO
MoTOKa K NafatoLlemMy CBeTOBOMY MOTOKY.

3.4 koadpbnumneHT oTpaxeHmna: OTHOLIEHNE NOTOKA OTPAXEHHOTo Many4enns @, K NoToKy nagaiLlero
uanyyenun O, .

3.5 koathpuumMeHT nponyckanus: OTHOLIEHME MOTOKA MPoLeAWero uanyyenns @, k NoToky nagato-
wero uanydyeHua @, .

4 ®oTOMETPUA CUCTEM U KOMMOHEHTOB

4.1 KoachhUuMeHTsI NponycKkaHUsi CBeTa KOMNOHEHTOB CBETOBOAA NPeaoCTaBnaTCA NPOU3BOAUTENEM
UINK oNpeaensitoTca Ha OCHOBE M3MepeHuid No cxeMe pucyHka 4.1.

4.2 Cxema namepeHui koathPULMEHTOB NPONycKaHWsA T KOMMOHEHTOB Tpy64yaToro cBeToBoda 3aknova-
eTCs B U3MEPEeHUN CBETOBbIX NOTOKOB Ha BXOAEe B KOMNOHEHT cBeToBoAa ®,, 1 Ha BbIXOAE W3 KOMMOHEHTa 1N

ceetoBoda @, ..

CeeToBog,

WHTerpupytoLiasn
cthepa

CeeTawuinca akpaH
paBHOMEPHOI SAPKOCTH

PucyHok 4.1 — Cxema onpegeneHus KoadduruneHTa nponyckaHa KOMNOHEHTOB CBETOBOAA

4.3 KoaghpuumeHT nponyckaHms ceeTa Kynona Tpyb4yaToro cBeToBoaa T4 M KO3 @ULUEHT NPOMycKaHWs
cBeTa pacceuBarens CBETOBOAA T, ONPeAensoT no gopmyne

Tyq(T1p) = Py [ P (4.1)

Bblx’

rae 144 — KO3 duUMeHT NponyckaHus ceeTa Kynona Tpybdaroro ceetoBoja ecTecTseHHoro ceeta. Koadu-
LIMEHTbI NPOMyCKaHWUs CBeTa T4 ANA TUMNOBLIX MaTepuarnos Kynona npusefeHbl B NPUNOXeHNN A;
T4, — KoathMUMEHT NpoNycKaHWA ceBeTa paccensaTtens ceeTosoga (auddysopa) Ha Buixoae cBeToBoaa.

5 Pacuet koatpdpmumeHTa eCTeCTBEHHOMN OCBELEeHHOCTHU B NOMeLLEeHUN

5.1 O6wme nonoxeHuUn

5414 prﬁanble CBETOBOObLI €ECTECTBEHHOIO CBETA NO3BONAKT nNepeaaBaThb €CTEeCTBEHHLIN CBET C KpoB-
TIK, CTEH 34aHWMWA W NPUNerawLllen TEPPUTOPUA B NMOMELLEHWUS, PACNONOXEHHbIE HA 3Taxax U B Nog3eMHbIX
NMPOCTpaHCTBax.

2
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5.1.2 O6nactb npumMeHeHnsa Tpyb4daTtbix cBeToBOAOB onpegenena [1]n CM 52.13330.

5.1.3 Tpyb4yaTtble cBeTOBOAbI COCTOAT U3 NMPUEMHOro Kynona (KoHUeHTpaTtopa) eCTECTBEHHOro uanyye-
HWS, YCTAHOBIEHHOIO HAa KPOBME 3[aHWA, 3epKanbHO oTpa)atllein TpybKkn, BHYTPEHHAS MOBEPXHOCTL KOTO-
poi UMEET BLICOKUIA KO3(pPULMEHT 3epkanbHoro oTpaxeHus (0,92—0,99), u pacceuBartena (ouddysopa),
pacrnonaraemMoro Ha noTosiKe OCBeLlaeMoro NoMeLLeHus.

5.1.4 PaccesiHue cBeTa Ha Bblxode CBETOBOAA B NoMelleHwe MoxeT OblTb AU dy3HBIM MU OTIUYHBIM
OT Audpy3HOro u xapakrepusyetca (PoTOMETPUYECKUM TENOM UM MHOUKATPUCOW paccesHus.

B 3aBucumocTn OT xapakrtepa paccesHWs CBeTa Ha BbIXO4Ee CBETOBOAA NPUMEHAKT pasHble MeToabl
pacyeTa ocselleHHocTM 1 KEO.

5.2 Pacuet koadpchuuMeHTa ecTeCTBEHHOW OCBELLeHHOCTH CBeTOBOAOB ¢ A y3HLIM paccenBaTesnem
5.2.1 06w koahbpMUMEHT Nepea4y CBETOBOrO NOTOKAa CBETOBOAOM OMpenenstT no dopmMyne
K :T11 'T12'Kn, (51)

n.o

rae 144 — KO3PUUMEHT NponyckaHus Kynona TpyGyaToro CBETOBOAA eCTeCTBEHHOrO cBeTta. KoaduumeHt
nponyckaHus Kynona psiga ycTpoMcTB nexuT B gnanasoHe 0,89—0,92;
T4, — KO3 PULMEHT NponyckaHua paccemsaTtens ceeTosoda (Auddysopa) Ha BbIxoae ceeToBofda. Ko-
adhdMUNEHT NPOMyCcKaHNA paccenBaTerns CBeEToBoAa NexuT B Aonanasode 0,8—0,92;
K, — KoaghhmureHT nepesayn CBETOBOIO NOTOKA, 3ABNCALLMIA OT KO3(hMMLUMEHTa OTPAKEHNUS 3epKanb-
HOTO MOKPbLITUA CBETOBOAHOM TPybbl p, OT OTHOLLEHWA ONWMHBI cBeToBoAda L k ero anametpy D.
5.2.2 C y4eTOM MHOTOKpaTHbIX OTpaxeHuin K, onpeaensoT no opmyne
£tgGInp
eD
Kn = (5.2)

2"
L
1-—tgol
( D np)

roe 6 — yron mexay OCbH CBETOBOAA W CBETOBLIM Ny4oM (yron Bxoaa ceeTa).
CpenHuin kKoahULWEHT Nepefadn CBETOBOrO NOTOKa onpegensercsd ans yrna 6 = 30°.

5.2.3 [ins kpyrnoro nnu npsiMoyronsHoro AuddysHoro nanyyartens, reometpudeckuin KEO ¢, B npo-
LeHTax, B MoOOI ToYKe NOMELLEeHMs onpeaenseTcs B COOTBETCTBMN C pUCyHKOM 5.1 no chopmyne
. 6
£ca —Kn[(180—u)/180]-3|n2(§)-100. (5.3)
0 A
e2 91
h
o O O
M M
h¢ — BbicoTa Andychyaopa Haf paboyein NoBEpPXHOCTLIO, M
PucyHok 5.1 — K pacueTy KoadhduLmneHTa eCTECTBEHHOW OCBELLEHHOCTU 0T TpyOG4aToro cBeToBOaa
3
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5.2.4 Pacuet cpenHero 3HadeHus reometpudeckoro KEQ B nomeuweHnn oT cBeTOBOAA, B NpoLEHTax,
npoBogAT no hopmyrne

180 -o)/180 |- K, ,- A
Sca.cp:[( ) S [ Yo 1100, (5.4)

rme S — nnowanb NOMeLeHNs, M2
A — nnowapnb cedeHns Tpyosbl, M2;
0, — Yron OTKNOHEeHWs ocy TpyObl OT 3eHWUTa, rpagychl.

Mpy M3MEHEeHWWM HanpaeneHusi CBETOBOAA C MOMOLLBI pPasfMYHbIX KOMeH MPOUCXoOuT W3MEeHeHue
(ymeHbluenue) K, n3-3a ysenunyenusn ero achheKTBHON AnnHbl. MNpumepsl pasmeleHna TpybuaTteix CBETOBO-
[0B B 3AaHWAX NpUBEAEHbl Ha pUCYHKe 5.2, a npumepsl onpeaenenmna K, Tpybbl ¢ yrnoesiM agantepom — B
Tabnuuax 5.1, 5.2.

AAS0

Andpcpysop

a) Cxema ceeToBOa C Tpemsd KoneHamu; 6) Cxema cBeToRO4a C YEThIPbMS KOMeHaMu

@530
/ ~ %‘qﬂ
E Jrax 2 E i
H=———i .
= = 1 1,70
u ] iy
= = 1
H a1 o -
u = 01711
a 0,60 u
H : ’
= H 1 3,90
M Mongan u v
- i
1
T T 1
-

HHIHHHHHHHHHHH

B) BoaMOXHbIE CXeMbI pa3MeLLEHNA CBETOBOOOB

PucyHok 5.2 — lMNMpumepsl pasmelleHna TpybyaThix CBETOBOLOR B 34aHUK
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Tabnwuuya 51— Onpeaenenne K, TpyGbl ¢ yrMoBLIM aganTepomM METOA0M ONTUYECKON 3KBUBANEHTHON ANUHBLI /UK
oTHowWweHua L/D ana cxem ¢ TpeMsa KoneHaMmu

D, Mm 250 375 530 650
Ly m 0.5 1 2 1
Ly m 2 1,5 0,5 2
Ly ™ 2 3 4 5
AA30 4y, M 0,30 +0,25 0,30 + 0,375 0,40 + 0,53 0,40 + 0,65
AA30 ), 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
g 0,91 0,92 0,943 0,939

Tabnuua 5.2 — Onpegenexve K, Tpybbl ¢ yrmoBbIM aaanTepoM METOA0M ONTUYECKON 3KBUMBANEHTHON ANMHbLI WK
OTHoLeHUa L/D Ana cxem ¢ YeTblpbMs KoNneHaMmu

D, MM 250 375 530 650
LM 1 15 2 0,5
Ly m 2 1 0,5 1
LM 2 2,5 4 3
Ly m 15 2 0,5 4
AA30, M 0,30 + 0,25 0,30 + 0,375 0,40 + 0,53 0,40 + 0,65
AABO, M 0,60 +2-0,25 0,60 + 2 - 0,375 2 - (0,40 + 0,53) 2 - (0,40 + 0,65)
AA90, M 0,60 +2 - 0,25 0,60 + 3 - 0,375 3 - (0,40 + 0,53) 3 (0,40 + 0,65)
LM 9,5 10,75 12,58 14,8
£ 0,847 0,883 0,905 0,91

£ — acbpekTnBHOCTL TPy6bl, 3aBUCALLAA OT KO3MLUMEHTA OTPaXKEHWA 3epKanbHOro MNOKPLITUS TpyGbI
p W OTHOWeHWA OnuHbl L K ero auameTpy D, onpegensemas no copmyrne

S -tg6-Inp
& T (5.5)
[1-(L/D)-tg6-Inp]
B obwem cnyyae gnvHa yrnoBoro agantepa onpegensertcsa no tabnvue 5.3.
Tabnwuya 5.3 — [dnwHa yrnoBoro agantepa
Ouametp, MM
Yron nosopoTa, rpag

250 375 400 530 650 750 900
15 0,4 0,525 0,55 0,73 0,85 0,95 1.1
30 0,55 0,675 0,7 0,93 1,05 1,15 1,3
45 0,825 1,0125 1,05 1,395 1,525 1,725 1,95
60 14 1,35 1,4 1,86 2 23 2,6
75 11 1,35 1,4 2,325 2,5 2,875 3,25
90 1.1 1,35 1,4 2,79 3 3,45 3,9

5.2.5 lNpun oTHOWeEHWAX ONWHBI cBeToBoda L kK ero gnameTpy D, oTnuyarLWmMxca oT npeacTaBneHHbIX B
Tabnuue 5.5, koadhdhuumeHT nepeaaqn cBETOBOrO noToka K, onpegensT no tabnuue 5.4 unu rpaduky Ha
pucyHke 5.3.
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Tatnuua 54— KoadhdurumeHT nepenaqm CBETOBOMO Notoka K,

L/D, OTHOGHTENbHBIE K., Npn koadhUUMeHTE OTparkeHUs 3ePKanbHOMo NOKPLITUA CBETOBOAHOW TPYGbI p, pasHOM
SQMHALS! 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
1,1 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
1.4 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
19,4 0,27 0,43 0,71 0,92
50,0 0,05 0,14 0,44 0,80

5.2.6 OnpepnenaiT cymmapHoe 3Hadenue reometpudeckoro KEO e, B npoueHTax, B Kaxaon us pac-
YETHbIX TOYEK OT BCEW CUCTEMbl TpyDYaThix CBETOBOLOB €CTECTBEHHOMO CBETa, PACTONOKEHHbIX B NOMelLle-
HUM, — D €.

5.2.7 CpegHee 3Ha4veHune reomeTtpudeckoro KEO oT cuctembl Tpyb4aThix CBETOBOAOB Ha NMHUK nepe-
cedeHus ycnoeHow paboyen nosepxHocTy (YPI1) 1 NNocKoCTM XxapakTepHOro BEpTUKanbHOro paspesa nome-
LeHUS OMpefensaioT U3 COOTHOLLEHWSA

_ 28051+28052 +2€CBS+28034 +"'+EECEN

€ = 5.6
cB.Cp N ( )
roe N — KONU4YecTBO pacHeTHbIX TOYEK;
— 3HauyeHua reomeTpudeckoro KEO B pacuyeTHbIX To4dkax oOT
€op1r L€epnr L2u€opar Li€opgr -+ €
z cel Z ce2 z cad z cadr tr ) 8N cucTembl CBETOBOOOB B pacyeTHbIX Toukax 1, 2, ..., N.
5.2.8 KoathpuruneHT ecTeCTBEHHOW OCBELLEHHOCTM B PACHETHOMW TOYKe e‘g onpegensalT no opmMyne
B —
ep - CN [EECB * Sc::a.cp (r2 - 1)] MF, (5-7)
rae r, — KO3 UUNEHT, yuuTbiBaoLWMiA noebiweHne KEO npu BepxHem ocselleHun Grnarofaps ceeTty, oTpa-

KEHHOMY OT MOBEPXHOCTEWN NoMeLLeHNsd, onpedenseMblin no Tabnuuax A.17 CM 419.1325800.2018
nA.25 CI 367.1325800.2017;

MF — koadpprumeHT akcnnyaTauny (y4uTelBaeT 3arps3HeHuMe CBeTOBOAa MpwW akcnnyaTtaumn). Kynona
CBETOBOAOB ClledyeT YNCTMTb OAWH-ABa pa3sa B rog. Mo ClM 52.13330 npwv uncTke Kynona ogvH pas
B roa 3HavyeHune MF B cpegHem cocTtaenset 0,77.
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K
N
N T~
0,90 \\ p=0,995
™~
\ \ T
0,80 ‘ \
0,70 \

0,60 \ p=0,98

0,50 \ AN
’ ~
\ N

0,40 N

‘A
0,30 \ p=0,95

0,20 T
\{= 0,92\\
0,10
N
0,3 15 30 45 L/D

PucyHok 5.3 — lMpadhuk ans onpegeneHuns koacduumneHTa nepenaqmn CBeToBOro notoka K, 3aBucsALLMi oT KoathduumreHTa
OTPaKEHWA 3epKarnbHOM NMOKPLITUS CBETOBOAHOW TPYOb! p M OT OTHOLWEHWs ANWHbEl cBeToBoAa L K ero guameTpy D

5.2.9 CpenHee 3HaveHne KEO 8¢p MPY BEPXHEM UMK KOMBWHMPOBAHHOM OCBELLEHWM ONMpenensoT no
dopmyne

N1
eCp:NL 2YON e |, (5.8)
-1 2
i=2
rae e, u ey — 3HaveHuss KEO npu BepxHeM v KOMBMHUPOBAHHOM OCBELLEHNI B NEPBOI U NOCTNEAHEN TOY-
Kax XxapakTepHOoro paspesa NnoMeLleHus;
e; — 3HadyeHus KEO B ocTanbHbIX TOUKax XxapakTepHoro paspesa nomeuenus (i=2, 3, ... , N-1).
Ecnn nonyyeHHble 3HavyeHus KEO MeHblue HOpMUpyeMbix no [1], TO yBenu4yMBaeTcs KONIMYECTBO UMK
AMamMeTp CBETOBOOOB.
5.2.10 MNpw Hanu4mMm B 0QHOM NOMELLLEHUI OBYX 1 Bornee CBETOBOAOB AOMYCKAETCH BbINOMHATL pacyeT cpea-
Hero 3HadeHusa KEO onga kaxaoro CBETOBOAA OTAENbHO ApYr OT Apyra, a 3aTeM cyMMupoBaTh peayneratel KEO.
KoadhdmuneHT nponyckaHua ceeta t44 ANSA TUNOBLIX Matepuanos Kynona rnpueeaeH B NpUnoxeHun A.

5.3 PacyeTt yncna cBeToBOAOB B NOMELUEHWMU C paccenBaTenem, oTNUYHbIM OT ,CIMCDQJVSHOFO

lMpy M3BECTHOW MHAWKATPUCEe paccesHWs ceBeTa cBeToBoaa f(c) Ha Bbixode CBETOBOAA B MoMeLleHne
MW Hanu4un poToMeTpudeckoro anna ansg paccevearesnia CBETOBOAA pacyeT CBEeTOBOro NoToka creayet
npoBoauTL No metofdy Pycco.

5.3.1 Pacuet KEO no 3Tomy MeTofy OCYLLEeCTBIAKT B TAKOW NOCNeqoBaTENbLHOCTU!

- Ha NepBOM 3aTarne onpeaensT reometpudeckuit KEO OT 0[HOMo CBETOBOAA €, KaK 3MIEMEHTa CUCTEMbI;

7
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- Ha

BTOpPOM 3Tane onpenendrT I'EDMETpVI‘-IeCKVII;I KEQO ot cuctemsl CBeToBOOOB ZSCS B KaXKO0W M3 pac-

YETHbIX TOYEK NOMELLEeHNA;

-Ha

TPpeTbeM 3Tane onpenendanT KEO c Y4EeTOM OTpa*KeHnA OT BHYTPEHHUX I'IOBerHOCTEI?I nomMmeLlieHunA.

5.3.2 3Ha4yeHune KoahhrLMeHTa €., OT OAHOIO CBETOBOAA ONpeaensioT no opmyne

rae S,
flo)
o

BbIX

n.o

30€eCh Tqq

T2
K

n

_ B Kaw .cos® «-100
Dl

BbIX

€ca fa), (5.9)

— nrolagb BXOAHOTO OCHOBAHWS CBETOBOAA, M2;

— WMHOMKaTpUCa paccevBaTens CBeToBoaa,

— Yron Mexay OTPEe3KOM, COEAMHSIOLLIMM PacHeTHYI0 TOUKY C LLIEHTPOM BLIXOAHOIO OCHOBaHMWS CBe-
TOBOAA, W HOPMarkbk K 3TOMY OCHOBAHWUIO;

— SKBMBAamNeHTHbIA TENECHbIN Yron paccenBaTens CBETOBOAA;

— MpeBblleHMe BbIXOOQHOIro OCHOBaHWA CBETOBOAA HAL pacyHeTHON TOYKOW, M;

— obwmin KoadpbnuMeHT nepedadv CBETOBOMO NOTOKA, onpegensaembli no popmyne

Kno = KnT1T12: (5.10)

— KOBCbeMLI,MEHT nponyckaHuA CBeTa KynoJlia CBeToBoaa;

— KOSCbeVILIMEHT nponycKkaHuA CBeTa paccenBartend CBeTOBO4A,
. KOBCIJCIJVILI,MEHT nepegadvuy CBeToOBOro noToKa KaHanom CBeToBOAa, OI'Ipe,EI,EJ'IQEMbII?'I no cboprvlyne
2
1 2 1 i 50
K, = 0,25 —] +4—B— +6,85[3§2p”—2, (5.11)
4 4 n=t |1+ (2nBo)° |
KOSCbeMLI,VIEHT 3epKanbHOro oTpa*eHna CTeHOK CBETONMPOBOAHOIO KaHana CBeTtoBoaa;
OTHOLWEeHWe pagunyca KaHana LI,I/IJ'IIf'IH,D,pW-IeCKOl?I qDOprI K €ro BbICOTE!
r
B, = ri (5.12)

I'Ipl/iBe,CI,EHHbII;I MHOEKC CBeTOnpoBOOHOIO KaHala uMﬂMH,ﬂ,pMHECKOﬂ CbOprI, OI'Ipe,D,EHFIEMbII?‘I no

dopmyre
r
By = —=—.

(5.13)
h2 4 r2

roe r — paguyc UMINMHOPMYeCKOro CBeTtonpoBO4HONO KaHarna cBetoBoa;
h — BbicOTa CBeTonpoBOAHOIO KaHana ceetoBoda;

KoasthdpurumeHT Bo3pacTaHWa CBETOMPONyCKaHWst & CBETOMPOBOOHOMO LUMNWMHAPWYECKOrO KaHana ¢ y4e-
TOM pacnpegeneHus apkoctu obnadyHoro Heba MKO no FOCT P 57260 byget paBeH:

25
By
6=1+0,25 CDSW 4 (5.14)

KoadhdumumeHTs Nepegayun cBETOBOrO NoToka kaHanoM TpybuyaTtoro ceeToBoda, paccyMTaHHble no dop-
myne (5.10), npuBeneHsl B Tabnuue 5.5.

Tabnuua 5.5— KoadhduumneHTsl Nepeaay CBETOBOMO NOTOKa NpU pasnu4HbIX pasMepax U KoadpduumeHTax sepkans-

HOro OTPa)XeHUA BHYTPEHHEro NOKPbITUA CBETOBOAA
LiD B. =rih KoadhdmumneHTel Nnepegaymn CBETOBOro NoToka npu KOs uuMeHTe 3epKansHOro
OTHOCHTENBHBIE OTHOCuMTeﬂbeIe OTpaXeHWs! BHYTPEHHErO NOKPLITUS CBETOBOAA
EAMHULII EAVHMLIb! 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
8
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OkoHYyaHue mabnuusl 5.5

g, = h Ko Toe pegestsseroeota o e SR g0
OTHOCUTENbHLIE OTHOCUTENbHLIE

SANHALS] SANRUMLS 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 OnpegeneHne nokasaTensa cTeNeHHOW (OYHKUMW MHOAWKATPUCHl M 3HA4YEeHWs1 TeNecHOoro yrna ocy-
LLeCTBMAKT B TAKOW NOcnefoBaTensHOCTH:

- CTPOSIT NONYOKPYXHOCTb €AMHWYHOro paguyca R = 1 ¢ KOOpPAMHATHEIMW OCSIMU X (BepTHKanbHas ocb)
M y (ropu3oHTanbHas och);

- U3 ueHTpa koopauHaT (Touka A) nposogaTt nuHum (Hanpumep, AO u AD Ha pucyHke 5.4) 0o nepeceye-
HWUS C OKPY>KHOCTbIO;

Nony4YeHHble TOYKW NepecevyeHns NepeHOCATCA ropM30oHTanbHbIMKU NPAMbLIMU NIMHUAMKM Ha OCb X (TOYKM
O"unD");

- ANWHBI /4 1 [; (paccTosaHua OT Hayana KoopAWHaT [0 NepecevYeHus C KpMBOW U3nyyaTens) oTKnaabIsa-
IOTCS COOTBETCTBEHHO OT Touek O" n D" B npofomKeHe HanpaBneHWsa K paHee NonyyYyeHHbIM ropu3oHTanbHbIM
NPsIMbIM B MEBY CTOPOHY;

- M0 MOJTY4EHHbIM TOYKaM CTPOST annpOKCUMUPOBAHHYI0 KPUBYH MUHWKD, COOTBETCTBYHOLL YO MHAMKATPK-
ce paccevBaTtens;

- onpefensaT nnowans S, ycn. ed., orpaHUYEeHHY NONy4YeHHOW annpoKCUMUPOBAHHOW KPUBOW NMUHNUER
M OCbHO X.

\
A\ L1 1o
\,
IIX
!1 Qll
~— Du 0
fi ke , D
(«) :
MpumevaHne —Q =2rx-8S.

BbIX

PmcyHox 54— Onpe,ueneHme SKBMBANEHTHOIO TENECHOro yrna npun pacyeTe CBETOBOIO noToka no Mmetoay pyCCO
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5.3.4 Nnpgukatpuca npoema ¢ Hyneeow rmybuHon kaHana Tpy64aToro cBeTOBOAa ONUCLIBAETCA YPaBHEHWEM
flor) = cos o (5.15)

HesaBucumo oT hopmbl Mpoema B nnaHe (npu Hyneson rmyObuHe) ero MHOUKaTpuca B cry4ae KOCWHYC-
HOrFO M3NyYeHunA BCceraa onucbiBaeTcs ypaBHeHuem (5.12).

5.3.5 [Ina pacyeTta reoMeTprU4eckoro KoadguruneHTa ecTeCTBEHHOW OCBELUEHHOCTM B NOMELLeHUN CO
CBETOBOJAaMW, OCHALLEHHbIMU onpeaeneHHsIM A y3HbIM paccenBaTenem, HeoBXo0AMMO 3HATb OTHOCUTENb-
Hble 3Ha4YeHWs KPUBOW CUMbl CBETa — WMHAMKATPUCHI 3TOro pacceweartens. 1o MHOWKaTpuce pacceuBaTens
MeTogom Pycco onpefensieTcs 3KBUBaNeHTHbIA TEMeCHbIA Yron.

5.3.6 MHoukaTpuckl paccesHust Tpyb4aTbix CBETOBOAOB €CTECTBEHHOINO CBETA annpoKCMMUPYHOTCH CTe-
neHHou hyHKUuMen Bnga

flo) = cosa,, m > 1. (5.16)

5.3.7 Koapp1UMEHT ecTeCTBEHHOW OCBELLEHHOCTU B paAcYEeTHOW TOYKe e% NMPUMEHWUTENBHO K BEPXHEMY
ecTeCcTBEHHOMY OCBeLLeHWI0 NOMeLLeHWs Yepes CBEeTOBOALI BhlpaxaeTcsa cnedytolen popMynon:

€8 = Cpy [Xecg * £gp (ry— 1] MF, (5.17)
roe Eeca — 3HadeHue KEO oT cuctemMbl CBETOBOAOB B pacquHoﬁ TO4YKE NomelleHus 6es y4deTa noTepb CBeTa

B 3anofiHeHWM CBETOBOA4A WM OTPa)KEHHbIX CBETOBbLIX MOTOKAX OT MOBEPXHOCTEN MoMeLleHus
(mona, cTeH, notonka);

Ecp — CpeaHee 3HadyeHue KEO oT cuctemsbl CBETOBOAOB Ha NWUHUKN nepeceYvyeHnsA yCJ‘IOBHOﬁ paGoqeﬂ
NOBEPXHOCTM U NIMOCKOCTKU XapaKTepHOro BepTUKanbHOINO paspes3a noMelleHnd, onpegensemoe
M3 COOTHOLUEHWA
Ec;p =1/N (zecm + Z4'(5032 * 28033 * 28054 tt ZfemaN) (5‘18)
(N — KONM4ecTBO pPaCHETHLIX TOYEK; Eecm, ZECBZ, 28033, 28034, Gy ZSCEN — 3HadeHuns KEO B pacyeTHbIX

TOYKax OT CMCTEMbl CBETOBOAOB);
ry — KO3(PpULMeHT, yuuTbiBalowmin noebiwenne KEO npw BepxHem oceelleHun Gnarogaps
CBETY, OTpPa)eHHOMY OT MOBEpPXHOCTEA MOMeLlleHnsa, onpedensembin no Ttabnvuam A.17
ClM 419.1325800.2018 u A.25 CIN 367.1325800.2017.
5.3.8 Ecnu nony4eHHble 3HavyeHrs KEO meHblie HopmupyeMmbix no [1], To yBenu4MBaeTca KONUMYECTBO
WnK OWameTp CBETOBOLCB.
[Mpumep pacyeTa npuBedeH B NpunoxeHnn b.

10
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KD3¢|¢HL|MEHT nponyckaHusA cBeTa 1,4 ANA TUNOBLIX MaTepUanos Kynona

MpunoxeHune A
(cnpaBo4yHoe)

rOCT P 72168—2025

Tabnuya A.1 — KoaddwyumeHT nponyckaHus ceeta T44 AN TMMNOBLIX MATEPUANOB Kyrona

aundhdysHoe 0,02

wu1Ta ot Yo

Koabdmum- T Tonuwxa Tonuwuxa TonuwmHa mate-
Matepuan EHT nponyc- AM M3MyHeHng ha MpumeHeHne Marepuans Marepualla pwana (auamertp
KAHUS, O BbIXoOe (anametp (onametp 900 Mm)
R 0o 400 mm) | 530—750 mm)
Crekno  kaneHoe 0,96 [Mpamoe 0,94, BepxHee npu- 4 mm 5 mm 6 Mm
npocBeTNeHHoe audpcpysHoe 0,02 | MeHeHue
Crekno  maroBoe 0,92 OundbdysHoe 1 KopoTkue 4 mm 5 mm 6 Mm
KaneHoe npoceeT- LaxTbl, U3-
neHHoe BeraHue TOYKU
Harpeea
Crexkno (3eneHoe) 0,89 Mpamoe 0,85, BokoBble wuc- 4 MM 5 Mm 6 MM
oncpdoysHoe 0,04 | monHeHns B
cTeHe
Crekno (3eneHoe) 0,88 Mpamoe 0,84, BepxHee pac- 4 Mm 5 Mm 6 Mm
KaneHoe ondpdbysHoe 0,04 | nonoxeHue
Kynona
MMVMA (nnekcu- 0,94 Mpamoe 0,92, BepxHee pac- 3 MM 4 Mm 5 MM
rnac) andpcbysHoe 0,02 | nonoxeHue
Kynona
IMonukapBoHaTt 0,88 Mpamoe 0,86, TpebyeTtca 3a- 3 MM 4 Mmm 5 MM
oudpdpysHoe 0,02 | wwuta ot Y
MC (nonuctupon) 0,9 Mpamoe 0,88, TpebyeTtcs 3a- 3 MM 4 Mm 5Mm

GostExpert.ru
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Mpunoxenune b
(cnpaBo4Hoe)

npumep pac4yeTa KO:—)deJHLWIEHTa ecTecTBEHHOM OoCBelWeHHOCTHU B nomMmelleHUU, oceeljaeMom
prs‘-laTblMH cBeTOBOOaMUW eCTECTBEHHOrO cBeTa

B.1 NMopAaaoK BLINONMHEHUsA pacyeTa ecTeCTBeHHOW ocBeleHHocTu KEO B nomeleHMHU NpU NpUMeHeHUn
Tpy64aTbIX cBeTOBOAOB ¢ AU py3HbIM paccenBaTenem

B.1.1 MNMopsagok pacyeta KEO oT cBeTOBOOOB paccMOTPEH Ha NpUMeEpPE NOMELLIEHUA ¢ pasMepamMuy nona 6 x 6 M v Bbl-
coton 3,5 M, ocBewlaemMoro YeTelpbMA TpybyateiMy cBeToBogamMu guameTpom 350 MM, pacnonoXeHHbIMW B NOMELLEHUN
B COOTBETCTBUM C pucyHkamun B.1 n B.2. lNoMelleHne pacnonoxeHo B cepeanHe 2-aTa)HOro 34aHus Ha 1-Mm aTaxe U He
MOXeT BbITe OCBELLEHO eCTeCTBEHHbIM CBETOM Yepes OKHa 1 ABepu.

MpuMeHseMble CBETOBOAL! MMEIOT Cnedylolwme XapakTepUCTKK:

p = 0,98 — KoahOULMEHT HanpaeneHHOro OTPaKeHWA CTEHOK CBETOBOW LUAXThI;

141 = 0,92 — Koathh1UMeHT CBETOMPONYCKaHUA MaTepuana Kynona cBeToBoaa;

T4p = 0,80 — koadpbchnumeHT ceeTonponyckaHwa Marepuana paccevearens (4udysopa) BbIXOAHOTO OTBEPCTUS
CBETOBOAA;

K, — KO3(PULIMEHT 3anaca, YHUTbIBAOLLUIA 3arpsisHEHWe Kynona npy akCnnyatauuu, NpyuHUMaemblii pasHeiM 0,92.

Pasmepbl B MeTpax

A AL

E BeHntunupyemas kposns IEI 1,00
Ll
1
2 3T -
AA90
0,307
¥ \
LI? 0,30]
e o 4 :
L,
hy, 1at

1,=6,00

PMCYHOK b.1 — PasmelleHne prﬁHaTbIX CBETOBOOOB €CTECTBEHHOIO CBETA Ha pa3pe3e 3daHuA

B5.1.2 lNMepBoHa4anbHO onpedenanT KoapuUMEHT nepegayyM CBETOBOIO NOTOKa KaHasnom ceetoBoga. CornacHo
pucyHKy b.1 1 Tabnuue 5.1 gnuvHa ceeToBoda L coCTaBnseT:

L=48+15+03+1725+1,725=10,05m.
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Mpw omametpe ceetoBoga D = 0,375 L/D = 10,05/0,375 = 26,8.

Paamepbl B MeTpax

0,75 > 0,75 . 0,75" 0,75 » 0,75 N 0,75 0,75 0,75 X
- —_—
- "“\\ 2 ~G
N4 N
/ N / AN
/ A/ \
f o 1 2 3 4 5 6 \
\ 2 A i
% 3 / \ /
\\ \\ //
I S 6,00
- ~ - ~
-~ ™~ e N
/ N \
/ \ / \©O A\
/ v 7 \
(o )| (&)
\\ /l\\ : /I
\ / 0\ 9/
\ N
\\,___.__ _‘// \\__ —_—//
6.00 .

PucyHok B.2 — Pasmewenne TpyBuaTbix CBETOBOOOB €CTECTBEHHOIO CBETA Ha NnaHe nomMelenus (¢ nsonuHuamu KEO
OT Kaxgoro ceeToBoga)

B.1.3 OnpenenatoT kKoadhMUMEHT NepegaYM CBETOBOro NoToka KaHanom Tpybuartoro ceeToBoga no tabnuue 5.3
METOAOM NIMHENHOW MHTEPNONALUNA
~0,71-0,44

50-19,4
5.1.4 Oanee onpegensioT o6wmnin KoadyduumeHT cBeTonepedadyun Tpybuatoro ceetosoga no dopmyne
K k,- K, =092-08-0,92-0,645=0,44. (B.1)

m
B.1.5 Mo chopmyne (B.2) HaxogaT 3Ha4EHMA €., ANA Pa3HbIX TOYEK NOMELLEHUA C YYETOM PAsNNYHbIX 4N KaKOOH
TOYKM 3HA4YeHW sin (6/2):

(50 —26,8)+0,44 = 0,645.

n

no- Y Ty’

£cq = 0,44 -sin? (g)»mo. (6.2)
[MpomexyTouHble pe3ynbTaThl NpeacTaeneHsl B Tabnuue b.1.

Tabnuya B.1— PacueTHble 3Ha4eHus reometpudeckoro KEO B kaxaon u3 uccnegyemelx TOYEK NPY pasnuyHbIX yrinax 6

Ne : a+D/2 a-D/2 /2 . . = 0,44-sin2-(8/2)-100
own | 2| er=atg hy " PoA | 2=ale= == pan | U | sin(@i2) | sind (@12 S el (6/2)100,

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

GostExpert.ru

https://GostExpert.ru/gost/gost-72168-2025

13


https://gostexpert.ru?utm_source=pdf&utm_medium=70323
https://gostexpert.ru/gost/gost-72168-2025?utm_source=pdf&utm_medium=70323&utm_term=page

FOCT P 72168—2025

OkoHYaHue mabnuubi 6.1

Ne : _.,atDl/2 _aad-D/2 0/2 . . = 0,44-sin2-(6/2)-100
o | 2| w=atg ——rpan | 0 =ate=o— rpan | % | sin(@i2) | sin? (012 S e (i2}100,

3 1,5 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

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

B.1.6 Ha cneayiowiem atane HaxogaT CyMMapHOE 3HAYeHUE €., B KaXO0i U3 ykasaHHbIX TOYEK OT YeTbipex Tpybua-
ThiX CBETOBOAOB €CTECTBEHHOMO CBETA, PACMONOKEHHbLIX COrMacHo pUcyHKY b.2. MNMony4eHHble 3HaveHusa paBHbl, %:

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 Touke 4); 0,321 (B Touke 5); 0,025 + 0,183 + 0,042 + 0,025 = 0,275 (B To4KE B)
1 0,275 (B Touke 2').

B.1.7 PaccuntbiBaloT cpenHee 3HaveHwe reomeTpuyeckoro KEO Egp MO chopmyne

7
Eop = ZECB‘,- /7=0,319=0,32 %.
i=1
b.1.8 Haxoaat cpeaHee sHaueHne KEO e, ¢ y4eTOM CpeaHeB3BELIEHHOro Koo MuLNeHTa oTpaxXeHUs nona, cTeH
1 NoTonkKa uccnegyemoro nometleHuns. MNo tabnuue A.17 npunoxenuna A Cl 419.1325800.2018 npw h¢ll1 =2,7/6 =0,45;
1= Mpcp=0,5r2= 1,39.
B pesynktate nonyyakt cpeHee sHaueHne KEO ey, = 0,32:1,39 = 0,445 %.

(5.3)

B.2 Nopsapok BeinonHeHust pacyeta KEO B noMmelleHUK npu npuMeHeHUU TpybyaThIX CRETOBOOOB C
paccenBaTenamu, OTNINYHbLIMK OT AU YIHBIX

B.2.1 MNopanok pacdeta KEO oT cBeTOBOAOB € pacceuBaTenamy, OTMUYHEIMU OT AU dY3HBIX, pACCMOTPEH Ha Npu-
Mepe agMUHUCTPaTMBHO-MPOWU3BOACTBEHHOMO NOMELLEeHMs, umetoLLero BeicoTy 2,80 M 1 paamepel B nnaHe 6 x 6 M. B Hem
pacnonoXeHsb! YeTbipe CBETOBOAa ecTeCTBEHHOro ceeta gnamerpom 700 MM B COOTBETCTBUM C PUCYHKOM B.3.

y
A
3 4
8 \ 4 \ 4 & X
S 3 f 5
o
a 6000 .

PucyHok b.3 — PacnonoxeHue cBETOBOAOB B NOMELLEHWUM

[MpymeHsaemble cBeTOBOALI MMEOT CneayloLwme XapakTepUCTUKK:
r=10,35 M — paguyc UMNUHOPUYECKOW CBETOBOW LLAXThI;
h=45M — BblcOTa CBETOBOW LLUAXTHI;

14
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p = 0,92 — koadbhMUMEHT HANPaBNEHHOTO OTPAXEHNA CTEHOK CBETOBOW LUAXThI;

741 = 0,89 — koachduUMeHT cBeTonponycKaHns Marepuana Kyrona cBeTosoaa;

145 = 0,83 — k0oadphULMEHT CBETONPONYCKaHWA MaTepuana paccensaTtens BbIXOAHOMo 0TBEpPCTHSA CBeToBoAA.

B.2.2 Pacuet reometpuyeckoro KEO BeinonHawT B ABa 3Tana. Ha nepBom aTtane onpegenstoT reoMeTpu4ecKuin
KEO ot ogHoro ceetoBofa £, Ha BTopom atane onpegensawT KEO oT cucTemMbl CBETOBOAOB ZECB B Ka)KQ0MN U3 pacyeTHbIX
TOYEK NOMELLEHNS.

b.2.3 Ha nepeom sTane pacyeta 3HaveHue reometpudeckoro KEO OT kaxOoro cBeToBofda £, B PacHeTHOM ToYke
NOMELLEHWS C y4eTOM NoTepb CBETA B 3aMOfIHEHMK CBETOBOAA ONpedensoT no dopmyne

S, Ky -COS° 0,100

CB QBbiXHZ
rae S,, — nnouaab BXOOHOro OCHOBAHUA CBETOBOAA, M2,

[na paccmatprBaemoro npuMepa nnowafs BbIXOAHOTO OTBEPCTUA CBETOBOAA paBHa Sy, = 0,352 - m = 0,385.

OBwmit KoadUUMEHT Nnepedadn CBETOBOIO NoToKa K, , ONpeaensioT no gopmyne

W= Mot = 0,458, (6.5)

KoadhchnumeHT nepeaayn CBETOBOrO NOTOKa KaHanom cBeToeoda K|, onpeaensioT no opmyne

€

f(a), (5.4)

2

2 oo
K, =0,25 [Bi} +4 7Bi +6,85p2 Y p” Lz = 0,587, (5.6)

u u n=1 [1 +(2nBy )2]
P
Vh? +r?
KoadhmumeHT Bo3pactaHUa CBETONPONYCKaHUs & CBETONPOBOAHOTO LIMIMHAPWYECKOTO KaHana ¢ y4eToM pacnpe-
geneHuna apkoct obnadHoro Heba MKO no MOCT P 57260 6yaet paBeH:

25
_ Burm )™ _
8=1+0,25| cos=t-| =125, (6.7)

rme By = % -0,0778; By = _0,0775.

roe o — Yron mexay oTpe3kom, COeJUHARLWNM PpacHeTHYH TOYKY C LEHTPOM BblXOOHOIM0 OCHOBaHMA CBETO-
BOda, W HOpMallbto K 3TOMY OCHOBaHWHK;

Tabnuuya b.2— KoadhdunumeHThbl NponyckaHis ceetoeogoB guametpom 550—1000 mm npu pasnuyHon grnnHe CBETO-
BOTO KaHana

KoaddhuumeHT nponyckaHna CBETONPOBOAHOIC KaHarna cBeToBoaa npu pasnuyHblx 3HAYEHUAX paccTOAHWI
Ouametp OT BXOHOTO oTBEpCTMA K|, M
cBeToBOda, MM

2,0 | 25 | 3.0 | 3.5 | 4,0 | 4.5

50 | 55 | 6.0 | 6,5

Koadp1UMeHT 3epKarnbHOro oTpaXeHnsa BHYTPEHHEro NokpeITus ceetosofa 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

KoadhhruMeHT 3epkanbHOro oTpaxeHnsa BHYTPEHHEro NokpeITus ceetosofa 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

KoadhrumMeHT 3epkanbHOro oTpaxeHnsa BHYTPEeHHEero NokpeITus ceetosoaa 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
15
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o= arctg% = 29,453, (6.8)

d= 1f(W\')2 +(MBY, (5.9)

roe H — npeBbllWeHWE BEIXOAHOMO OCHOBaHWA CBETOBOAA HAA pacyeTHOW TOYKOW, M.

PacctosHua MA' u MB onpepnensatoT no pucyHky b.3.

[na paccmaTpuBaemoro npuMepa H = 2,8 M, a ycnoeHas paboyas NnoOBepxXHOCTL pacrnonaraercsa Ha ypoBHe 0,8 m
oT nona;

flct) — wHOuKaTpuca paccesHUA CBETOBOAA, NpuBeAeHHas Ha pucyHke b.4.

B.2.4 UcxopHas nHavkaTpuca paccenaHus (MoxeT BbiTe B3ATa n3 dotomeTpudeckoro caina ceetoBoga dopmara
.ies) Ana onpeaeneHnsa TenecHoro yrma £ AN CBETOBOAA eCTECTBeHHOro ceeta auameTtpoM 700 MM npyeedeHa Ha
pucyHke b.4.

PucyHok b.4 — Kpupas cunbl cBeTa paccenBaTens BbIXOAHOTO 0TBepCcTMA cBeToBoga Anametpom 700 MM B NOMNSPHLIX
KoopauHaTax

6.2.5 MeTogoM HaMMeHbLLMX KBaApaToB onpedensaoT cTeneHbs m dyHkuum f (o) = cos™o, HanBonee BNM3Ko co-
BradarLLyto G 9KCNeprMeHTanbHON KPMBOW cunbl cBeTa. B paccmaTpuBaemom cnyyqae m = 1,7.

0

NN

ML
HILANNN
TN e
VAN
o7\
ool \ A
X

0.9 A
1,0l —meez=”

50°

PuicyHok 5.5 — ANnpokcyMaLms aKkcrepuMeHTanbHoi kpueoi dyHkumren flo) = cos'7 o

B.2.6 [ina onpegenexHna aKBUBaNeHTHOTO TENEeCHOro yrna paccevBartens ceeToBofa (), . ero ceetopacnpeaene-
HWe NPeAcTaBnsioT B MONSAPHbLIX KOOpAMHATax B BUAE KPMBOW, MOCTPOEHHOW B Mpedenax MonyoKPY»XHOCTU eOWHUYHOMo
paguyca R.

B.2.7 lNpoBoasaT BOKPYr YCNOBHOW TOYKW pacnonoXxeHna uctovHuka A Ha pucyHke B.6 yeTBepTu OKpy»HOCTU eau-
HUYHOTO paguyca Ao nepecedyeHus ¢ POTOMETPUYECKON OChI0, HAMpaBNeHHOW BHWU3, a C APYroil CTOPOHBI pacnonaratT
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NPSMOYTronbHY CMcTeMyY KoopauHat Z, f(o). Havano atoi cucTemel NOMeLLaloT B TOMKY NepecedeHus OKPYXHOCTW edu-
HWYHOro paguyca c HanpaeneHnem o = 0, a ocek 0Z coBmellaT ¢ POTOMETPUYHECKOWN OChIO.
Torpa koopauHaTa Z v o BygyT cBA3aHbl COOTHOLIEHWEM

Z=1-cosaqa, (6.10)
oTcloaa
% 1
| f(o)sinada = [f(a)dzr. (5.11)
0 0

Takum obpa3om, NOCTPOUB MHAVKATPUCY B KoopauHaTax Z, flo.), oTknagelBatoT no ocu 0, f{) 3Ha4eHne oTHoCUTENb-
HOWM CUNbl CBETA, COOTBETCTBYIOLLEE KaXAoMYy Z, 4TO MOXHO cAenatb rpadimyecku, Kak nokasaHo Ha pucyHke 5.6. M3 uex-
Tpa koopamHat npoBodaT NuHuM AO 1 AD Jo nepeceyeHmns ¢ OKPYKHOCTbIO. OTU TOYKM NEPEHOCATCHA ropM30HTanbHbIMK
nNpsiMbIMK Ha ock X (Todku O" 1 D).

Hanee onpegensioT nnoLwaie, OrpaHUYeHHY0 3Tol KpMBOK, ocko 0Z 1 KooOpAWMHaTamMKn, COOTBETCTBYIOLLMMU yrram
o=0wuno=mn2.

Mpw 3TOM 3KBMBANEHTHLIA TENECHLIA Yron CUMMETPUYHOMO UCTOYHUKA paBeH U3MEPEHHON Nnowanm, YMHOXKEHHON
Ha 2.

-
7

A 12 1 Y

/
4
/

Ou
/ le Du

flo) : 1o

MpnmevyaHne —Q =2n- 0,39 =2,45.

BbIX

PucyHok B.6 — OnpefeneHune akerBaneHTHOTO TeMNeCcHOro yrna pacceusarens Q, . ceetoesofa anametpom 700 MM

5.2.8 OnpegenstoT 3HadeHne KEO ceetoeoga Ne 1 B pacyeTHOW TouKe 1 4aHHOro NoMeLLeHKns.

0,38-0,43 cos® 29,45-100
gCB!—k‘E = 2 '
2,45.2,8

MNoBTOPSIOT BLIMMCMEHUSA £, ANA PACYETHON ToUKKM 1 gaHHOro nomelleHnsa Ansa ceeToBodos Ne 2 (e oo, = 0,074),
Ne 3 (e.pq_a0s = 0:453) M Ne 4 (g 44, =0,074).
5.2.9 Ha BTOpom aTane pacuyeTa HaxoAsT cyMMapHoe 3HaueHue reomeTpuyeckoro KEO (3., =1,054) ot cuctembl

CBETOBOJOB B PACYETHOW TOYKE 1 MOMELLEeHWS.

MOBTOPSIOT BBIYUCIIEHUS U HAXOAST CyMMapHoe 3HayeHue reomeTpudeckoro KEO oT cucTembl CBETOBOLOR B pac-
YETHbIX TOMKaX 2 (X e, =1,215), 3 (X =1,196), 4 (Xe., =1,215) M 5 (Xe,, =1,054) nomeLLeHus.

B.2.10 OnpepensatoT cpegHee 3HaveHue reomeTpudeckoro KEO €, OT CUCTEMbI CBETOBOJOB Ha NIMHUN NEPECceHeHms
YPIT v NoCcKOCTU XapakTepHOro BEPTMKANbHOro pa3pesa NoMeLLEHWs, ONpeaensiemMoe 3 COOTHOLEHWSA

cos'’ 29,45 = 0,453. (6.12)
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€

(5.13)

_ ZECB1+28C52+2EC83+ZECB4+“'+ZECBN
cp — 4

N

roe N — uucno pPacHeTHbIX TOYEK,

. . — 3Ha4eHua reomeTpuyeckoro KEO B pacyeTHbIX TOYKax OT CUMCTEMbI CBETO-
EtCB']’ ZECBZ’ 28033’ 28034’ thBN
BOLOB B pacyeTHbIX Toukax 1, 2,..., N;

1,054 +1,215+1196+1215+1,054

€op = =1147.

B.2.11 OnpenenstoT cpegHee 3HadeHne KEO €cp:

B naHHOM npymepe npuHUMaloT, 4TO 34aHWe pacnonaraeTcs B aQMUHUCTPATUBHOM panoHe, OTHOCALEMES K rpynne |
no pecypcam ceeTtosoro knumara. Cornacto tabnuue 5.1 CIM 52.13330.2016 koadbchmunenT ceetosoro knumata C,, = 1,0.

KoathhMUMEHT 1y, YYMTBIBAKOLWIMIA OTPaKEHWEe CBETa OT MOBEPXHOCTM NMOMELUEHWI NMpWU BEPXHEM OCBEeLLEHWUK, Co-
rnacHo tabnuue A.17 ClNM 419.1325800.2018 paeeH 1,40.

KoadhdhrumeHT akcnnyartaumm ectecTBeHHoro oceellerdusa MF cornacHo Tabnvue 4.3 CI 52.13330.2016 paeeH 0,67.

B.2.12 Peaynerathl pacyeTa ceefeHbl B Tabnuvuy B.3.

Tabnuuya B.3 — PacyeTtHoe 3HadyeHne KEO B nomelueHnn

CyMMAapHO® aHaNGHUE Blanupemmsacape Pzg:)emoe Q:aqe:ue CpepnHee 3Ha4eHue KEO, %
PacyeTHas reomeTtpudeckoro KEO | reomerpuyeckoro KEO e ”2” B p);: M _ 1 |etey 5
ToqKa OT BCEX CBETOBOAOB OT BCEeX CBETOBOAOB BElIETY. By €ep = N-1 2 * Ze‘-
CBETOBOOAMM i2
ZECB Eep e‘;. %
No 1 1,054 1,014
Ne 2 1,215 1,121
Ne 3 1,196 1,147 1,109 1,09
No 4 1,215 1,121
No 5 1,054 1,014

B.2.13 Bo3aMOKHOCTL NPMMEHEHNS B JaHHOM NOMELLEHUM CBETOBOAOB AuameTpoMm MeHee 400 MM paccmartpuBaroT
B TaKOW NOCneao0BaTeflbHOCTY.

KoathduumneHTh! NponyckaHusa onpegenstoT no gpopmynam (b.5), (b.6) u no taénuue b.4 B 3aBUCUMOCTU OT AMNWHbI
CBETOBOrO KaHana.

Tabnunua b.4— KoapdpumumenTsl nponyckanusa K cBeToBodoB AuameTpom 250—500 MM npy pasnuyHoil AnvHe cBe-
TOBOIO KaHana

[uamerp KoadhdpuumeHT nponyckanus cBeToBoda Npu pasnuyHbIX 3Ha4EHWAX PacCTOAHUIA OT BXOAHOMO OTBEPCTUS, M
CRETOBDEE, Mh 2,0 | 25 | 3,0 | 35 | 4,0 | 4,5 | 50 | 55 | 6,0 | 6,5
KoadhdpnumneHT 3epkanbHOro oTpaxKeHWa BHYTPEHHETO NOKPLITMA cBeTosoga 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
KoathbdpmumeHT 3epkanbHOro oTpaxeHwusa BHYTPEHHEro NoKpeITUA ceetosoga 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
KoatbdmumeHT 3epkanbHOro oTpaxeHua BHYTPEHHEro NoKpbiTuA ceetosoga 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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Ans onuHbl CBETOBOW LWaxThl, paBHOW 4,5 M, 1 KoM MULNEHTa 3epKanbHOMo OTPayKeHWs CTEHOK CBETOBOW LLIAXTHI p,
pasroro 0,92, HaxoaaT KoadPUUMEHT Nepedaqy CBETOBOTO NOTOKA kaHanom ceeTosoa K = 0,421.
B Takom crnydyae obLuil koachdULMEHT Nepeaadn CBeTOBOro notoka K, , ceetoBogoM anametpom 400 MM COCTaBUT:

K.o=K,T41T12 = 0,421 - 0,89 - 0,83 = 0,311. (6.14)

B.2.14 WcxogHasa nHgukatpuca paccesHust (MoxeT BbiTb B3ATa U3 dpoToMeTpuyeckoro aina Ha ceeToBof B qop-
Mare .ies) Ans onpefeneHns TenecHoro yrna Q. AnA CBETOBOAA ecTecTBeHHoro ceeta Auametpom 400 mMm npueeaeHa
Ha pucyHke B.7.

PucyHok B.7 — BHeluHuii BUA, KpUBas Cumbl CBETA B NOMNSAPHBLIX KOOPAWMHATax CBETOBOA4A eCTECTBEHHOIO CBeTa
auametpom 400 mm

B.2.15 MeToOooM HauMeHbLUWMX KBaapaToB OMpedensioT cTeneHb m dyHkummM f (o) = cos™o, Hanbonee GnMsko
COBMafJawLLyd ¢ 3KCNepMMEeHTanBLHOM KPMBOW cunbl cBeTa Ans ceeToBoda Avamerpom 400 mm. B paccmartpveaemom
cnyyae m =1,3.

0

"

o
Ay

0,1 10°

NS
SIS
HALANNAY
HERNMNANL T
TINSON,
VA
A
SR 2N
A

1,0

60°

80° 70°

PucyHok 5.8 — AnnpokcumaLms skcrnepuMeHTansHoi Kpueoid dyHkumel f (o) = cos'3

o

B.2.16 lNo aHanorvm ¢ paHee NpueefeHHbIM pacyeToM L. . AnA cBeToBoda Gorbluero AMaMeTpa CTpoaT UHAKUKA-
Tpucy Ansa ceetoBoda Anametpom 400 mm B koopauHatax Z, flo), oTknagbiBag npu atom rno ocu 0, f{lo) 3Ha4YeHWe oTHoCK-
TenbHOW CUMkbl CBETA, COOTBETCTRYIOLLEE KaxAoMY Z, Kak Moka3aHo Ha pucyHke B.9, n onpegenatoT nnowage, orpaHuyeH-
HYH0 3TOW KpUBOK, ockio 0Z 1 KoopauHaTamMu, COOTBETCTBYHOLWMMK yrnam o. = 0 u o = /2.
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£l N

f(OL) e » 0

MpumeyaHue —Q =2r-0,45=2,82.

BbIX

PucyHok 6.9 — OnpegeneHne akBMBaneHTHOMO TEMECHOTO yrra pacceusartens £, . cBeToBoda guametpom 400 mMm

BbIX
B5.2.17 BeivmcnatT 3HadeHne KEO gnsa ceetoBoga Ne 1 guamerpom 400 MM B pacyeTHOM Todke 1 AaHHOro nome-
LweHus no hopmyrne

3
= 0,1256-0,311-cos 229,45 100 -cos™3 29,45 = 0,098. (B.15)
2,82.2,8
MOBTOPSIOT BBIMMCIIEHUS €., AT PACHETHOM TOMKM 1 JaHHOMO NOMELLEeHWs Ans CBeTOBOAOB AvameTpom 400 mwm:
Ne 2 (£.51_2cs = 0,020), Ne 3(e 4355 =0,098) M Ne 4 (g4 4., = 0,020).
B5.2.18 Haxopat cymmapHoe 3HadeHue reometpudeckoro KEO oT cucTeMbl CBETOBOAOB B pacyeTHoW Todke 1 no-
MeLLEHWNS:

3 on(1on, 208, 308, 40a) = 0,098 + 0,020 + 0,098 + 0,02 = 0,236

[MOBTOPSAIOT BLIMUCIIEHMA N HAXOOAT CyMMapHoe 3HayeHue reomeTpuyeckoro KEO oT cucTemMbl CBETOBOLOB B pac-
YeTHbIX TOYKax 2 (ESCB =0,288), 3 (EECB =0,296), 4 (ZECB =0,288)un 5 (EECB = 0,236) nccneayemoro nomMeLeHus.

5.2.19 OnpepensatoT cpedHee 3HadeHue reomeTpudeckoro KEO €., OT cucTeMbl CBETOBOAOB Ha NIMHUN NepeceveHns
YPI1 1 NNOCKOCTU XapakTepHOro BEPTUKaNbHOro paspesa NoMeLLeHUs, onpeaensemMoe U3 COOTHOLLEHUA

_ ZECB1+ZEC52+2€CBS+ZECB4+"'+ZECBN
cp ~ ,

€ b.16
v (5.16)
roe N — 4MCNO pacYeTHbIX TOYEK;
D Ecalr 2Ecar LEcadr 2oadr LEegN — 3HaYeHUs reomeTpudeckoro KEQ B pacHeTHbIX ToHKax OT CHCTEMbl CBETOBOLOB B

pacyeTHbIX Toukax 1, 2,..., N;

~0,236+0,288+0,296 + 0,288 +0,236

£ep - = 0,269.

B.2.20 OnpenenstoT cpegHee 3HaveHne KEO €cp-

MpuHUMaLoT, YTO 34aHWe pacnonaraeTca B aAMUHUCTPaTUBHOM panoHe, OTHOCALLEMCS K rpynne | no pecypcam cae-
Tosoro knumara. CornacHo tabnuue 5.1 CIM 52.13330.2016 koadpcomumeHT ceetoBoro knumata Cy = 1,0.

KoathhUUMEHT 1y, YYMTBIBAKLWIMIA OTPaKEHWE CBETA OT NOBEPXHOCTM NMOMELUEHWIA NpWU BepXHEM OCBELLEHWUW, Co-
rnacHo Tabnuue A.17 CIN 419.1325800.2018 paBeH 1,40.

KoadhdhbrumeHT akcnnyartaumm ectecTBeHHoro oceellerus MF cornacHo tabnvue 4.3 CI52.13330.2016 paeeH 0,67.

Pesynbrathl pacyeTta cBegdeHb! B Tabnuuy B.5.
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Tabnuua B.5— KoathdununeHTsl nponyckaHus K cBeToBoA0B AnameTpom 400 MM Npu pasnu4HON ANWHe CBETOBOMO

KaHana
PEiEiE CymMmmapHoe 3HadyeHune CpeaHee 3Ha4veHue Pztété)emoe S:a:e:':e Cpenriee aHauenue KEO, %

T;\-I;g # reomeTpuyeckoro KEO ot reomeTpuyeckoro KEO i nz::ﬁ E‘C:MM o -1 |e1ten Aiie-

BCEX CBETOBOAOB Y ., OT BCEX CBETOBOAOB £, CBemI:o.uaMm &b 9, LN T T
2 =

Ne 1 0,236 0,230

Ne 2 0,288 0,265

Ne 3 0,296 0,269 0,270 0,260

Ne 4 0,288 0,265

Ne § 0,236 0,230

GostExpert.ru
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Bubnuorpadun

[1] CanlluH 1.2.3685-21 T[urneHnyeckne HopMaTuBel U TpeBoBaHus k obecnedeHnio GesonacHocTn K (Unu) Gesspea-
HOCTW ANA YenoBeka (hakTopoB cpedbl 00uTaHus
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YOK 721:535.241.46:006.354 OKC 91.040
91.160.01

Kntovesble cnoBa: ceBeToBOAbI TpyBUaThle eCTECTBEHHOIO CBETA, KOAh(MUMEHT ECTECTBEHHOM OCBELLEHHOCTH
(KEQ), cBeToBOW KaHan, KoHUeHTpaTop, gnddysop
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PepakTop /1.B. KopemHukosa
TexHuyeckui penaktop B.H. lNpycakosa
Koppektop [f1.C. flbiceHko
KomneloTepHas BepcTka E.O. AcmawiuHa

CpaHo B Habop 28.06.2025. [MoanucaHo B nedatb 04.07.2025. ®opmar 60%84%. [apHutypa Apuan.
Ycn. ney. n. 3,26. Y4.-u340. n. 2,64.

MoaroToBneHo Ha OCHOBE ANEKTPOHHOW BEPCUM, NPEaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CosgaHo B eANHWYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
ans komnnekroBaHus ®enepanbHoro MHGoOpMaLMoHHOro hoHAa cTaHaapTos,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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