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FOCT EN 410—2014

Mpeancnoeue

Llenn, oCHOBHbIE MPUHLUMMLI 1 NOPSIAOK NMpoBeAeHWs paboT Mo MEXrocyaapCTBEHHOW CTaHO4apTU3auum
yctaHoBneHbl TOCT 1.0—92 «MexrocynapctBeHHas cuctema ctangaptmsauunn. OCHOBHbIE NMONOXEHNAY» W
FOCT 1.2—2009 «MexrocynapcTBeHHasi cuctema ctaHgapTtusagun. CtaHgapTbl MEXTrocy4apCcTBeHHble, Nnpa-
BMIa W peKOMeHJaunKM No MeXrocyaapcTBeEHHOW cTaHgapTusauuu. MNpaeuna pa3paboTky, NpUHATUA, NpUMe-
HeHWs, 0BHOBMNEHUS U OTMEHbI»

CeeneHusa o cTtaHgapTe

1 MOOMOTOBIEH OTkpbIThIM akunoHepHbiM oblectBoM «HCTUTYT cTeknay (TK 41 «Ctekno»)

2 BHECEH ®epnepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio u MeTponoruu (PocctaHgapT)

3 MPUHAT MexrocynapcTBeHHbLIM COBETOM MO CTaHZapTM3auuy, METPONOruu U cepTudukaunm (npo-
Tokon ot 20 oktAbps 2014 r. Ne 71-M)

3a NMPUHATKE NporonocoBann:

KpaTtkoe HanMmeHoBaHWe CTpaHbl Koa cTpaHbl CokpalleHHoe HauMeHoBaHWe HalMoHanLHoro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTu3auum
benapycb BY locctanpapt Pecnybnukn benapycb
KazaxctaH KZ lNocctanpapt Pecnybnuin KasaxctaH
Kuprunams KG KblprelactangapT
MongoBa MD Mongoea-CtaHgapT
Poccus RU PocctaHgapt
TamxukMcTaH TJ TamxukcTaHgapT
Y3bekucTaH uz Y3cTaHgapT
YKkpauHa UA MwuHakoHOMpa3BUTMA YKpauHbl

4 Mpukasom PefepanbHOro areHTCTBa No TEXHUYECKOMY peryrnuposaHuio U meTponoriu ot 15 anpens
2015 r. Ne 259-cT mexrocygapcteeHHblid ctaHgapT FOCT EN 410—2014 BeBefeH B A4eCTBME B Ka4ecTBe Ha-
LMoHanbHoro crtaHgapTa Poccuinckon ®egepaumui ¢ 1 anpens 2016 .

5 HacToswmin ctaHgapT ngeHTUHeH eBponenckomMy pervoHansHoMy ctangapty EN 410:2011 Glass in
building — Determination of luminous and solar characteristics of glazing (Ctekno B cTpouTensctee. Onpege-
NeHve CBETOBLIX WU COMTHEYHbIX XapaKTepUCTUK OCTEKNEeHNS).

B cTaHgapT BHeceHbl criefyolne pefakyMoHHbIE U3MEHEHNS:

- HauMeHoBaHWe HacTOsLero cTaHgapTa M3MEeHEeHO OTHOCUTENbHO HaMMEHOBaHWA eBPOMNenckoro pe-
rMOHAaNbLHOrO CTaHAapTa B CBA3W C 0CODEHHOCTSIMN NOCTPOEHUS MEXIOCY4apCTBEHHOW CUCTEMbI CTaHOApTU-
3aunu;

- HacTosAWMK cTaHdapT gononiHeH npunoxeHuamu OA, 1B, B KOTopbIX NpyuBegeHbl pekoMeHZauuu no
NpUMEHEHUI0 cTaHAapTa 1 cpaBHEHWE TEPMUHOMNOIMYEeCKUX cTaTen.

EBponelickuii permoHanbHbIi cTaHaapT pa3paboTaH TexHuyeckum komutetom CEN/TC 129 «Ctekno B
cTpouTenscTBe» EBponeinckoro komutera no ctaHgaptusagum (CEN).

MepeBog ¢ aHrMUICKOro A3bika (en).

OdomumanbHble 3K3eMnNspbl EBPONENCKOro permoHanbHOro cTaHaapTta, Ha OCHOBE KOTOPOro noaroTos-
TNeH HacTOSIWMI MeXrocy4apcTBeHHbIW CTaHAapT, U eBPONencKUX permoHankbHbiX cTaHOapToB, Ha KoTopble
OaHbl CCbINKKY, uMetoTea B ®efepanbHOM areHTCTBE No TEXHUYECKOMY PeryriMpoBaHuio U MeTporiormu.

B pasgene «HopmaTUBHLIE CCbINKU» U TEKCTE CTaH4apTa CChINIKM Ha eBponenckMe permoHanbHble CTaH-
0apTbl akTyanuanpoBaHbl.

CeefeHWa 0 COOTBETCTBUW MEXIOCYAapCTBEHHbLIX CTAHOAPTOB CChINOYHLIM EBPONENCKUM pervoHarnb-
HbIM CTaHOapTaMm npuBedeHbl B JONONHUTENLHOM npunoxeHun [B.

CTeneHb cOOTBETCTBUA — UAeHTUYHaaA (IDT)
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rOCT EN 410—2014

6 MNpukasom PenepanbHOrO areHTCTBa Mo TEXHUHECKOMY PerynupoBaHuio 1 metTponorny ot 15 anpens
2015 r. Ne 259-ct TOCT P 54164—2010 (MCO 9050:2003) «Ctekno v uagenusa u3 Hero. Metoael onpegerne-
HUS ONTUYECKUX XapakTepucTuk. OnpegeneHne CBETOBbLIX M COMHEYHbIX XapakTepuUcTUK» OTMEeHeH ¢ 1 anpens
2016 .

7 BBEOEH BINEPBbIE

HHpopmayus 06 usmeHeHussx K HacmoswemMy cmaHOapmy nyBbnukyemcs 8 exeao00HOM UHhopMayu-
OHHOM yKasamene «HauyuoHanbHble cmaHlapmbl», @ MEeKCM U3MEeHEeHUU U MofpasoKk — 8 eXeMeCAYHOM
UHGbOpMayUoOHHOM yKazamene «HayuoHanbHbie cmaHOapmel». B crnydae nepecmompa (3ameHst) umnu om-
MeHbl Hacmosuje2o cmaHdapma coomeemcmeyioujee yaedoMmneHue bydem onybIuKO8aHO 8 exXeMeCcsIYHOM
UHGbopMayUOHHOM ykazamene «HayuoHanbHbie cmaHOapmsl». Coomeemcemeayroulas uHhopmayusi, yeedom-
NeHUe U meKcmbl pasMeLyaromesi makxe 8 UHhopMayUuoHHOU cucmeme obuezo nonb3o8aHus — Ha ogu-
yuansHoMm calime @edepanbHO20 azeHmMcMmea no MEeXHUYECKOMY peaynuposaHUur U Memporoauu & cemu
HNHmepHem

© CtaHpapTtuHdopm, 2016

B Poccuinckon fbe,qepauwm HacTOSILLMA CTAaHOAPT HE MOXET ObITb NOMHOCTBIO UK YacTUYHO BOCIMPOU3-
BedEeH, TUpaxXnpoBaH 1 pacnpocTpaHeH B Ka4eCcTBe OCbMLl,VIEH'EbHOFO v3gaHuns bes pa3peweHna dJe,qepaanoro
dreHTcTBa no TeXHNUYEeCKOMY perynmpoBaHUiO 1 METPONOTrnMn
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rOCT EN 410—2014

BeegeHue

B HacToflwemM cTaHgapTe npuBeneHbl hopMynbl AN TOYHBIX PACYETOB CMeKTpanbHbIX XapakTepuUCTUK
OCTEKMEHWS, KOTOpble, OAHAKO, HE YYWUTLIBAIOT MOTrpeLlHOCTeR M3MepeHU CNeKTpanbHbIX XapakTepUCTUK,
ucnonb3yembix B pacdeTax. [ns NpocTbiX CUCTEM OCTeKNeHusl, rae TpebyeTcs HEeCKOMbKO M3MEepPeHWi, Mno-
rPELLHOCTb pe3ynbTaTtoB MOXET ObiTb NpM3HaHa YOOBNEeTBOPUTENbHOW NMpu cTporoM cobnwogeHnn npoueayp
namepeHuin. [Ina crnoxHblX CMCTEM OCTEKNeHus, rae TpebyeTcs MHOMo M3MEepeHWU, YBENTMYEHNE KONWYECTBA
M3MepeHnin BedeT K POCTY MOrpeLlHOCTH, YTO CreayeT y4uTbiBaTh NPU pacCMOTPEHWMM KOHEYHbIX Pe3ynbTaToB.

Mog TEPMUHOM «MOBEPXHOCTbY», MPUMEHAEMbIM B HAcToslWeM cTaHAapTe, NOHMMAaeTCcsa NMOBEPXHOCTb,
XapakTepusyemasi npornyckaHmemMm W OTpaXeHWEeM CBETOBOW WHTEHCUBHOCTW. TO eCTb, B3aMMOAENCTBUE CO
CBETOM He KOrepeHTHO, Bcs dpa3oBasi MHpopmauua TepseTca. B cnydae TOHKUX NMNEHOK (He paccmaTpuBae-
MbIX HACTOALLMM CTaHOapTOM) NOBEPXHOCTW XapaKTepwu3yTCHA NPONyckaHWeM U OTpaXXeHWeM CBETOBbIX aM-
nnUTYya, TO ecTb B3aMMOOENCTBME CO CBETOM KOrepeHTHO, 1 da3oeas uHdopmauua goctynHa. B koHe4HoM
cyeTe NOBEPXHOCTb C MOKPLITMEM MOXET ObITb ONUCaHAa Kak MMetloLLaa ogHy Uy 6onee TOHKMX NNEHOK, U BECb
Habop TOHKMX MMEHOK XapakTepuayeTcs NponycKkaHWeM W OTpaeHUeM CBETOBOW MHTEHCUBHOCTH.

B npencrtaeneHHoi B npunoxeHun B Mmetoguke pacyeTta cnekTparnbHbIX XapakTepUCTUK MHOTOCIOMHOMO
CTeKna paccMaTpUBAETCS CTEKIT0 C NOKPLITMEM. ITY e METOAUKY MOXHO NPUMEHATL AN CTEKNAa ¢ NonuMep-
HOW MMNEeHKOoWN.
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Monpaeka k FOCT EN 410—2014 Ctekno u usgenus uz3 Hero. MeToabl onpegeneHnsa onTUYECKUX Xapak-
TepucTUK. OnpepeneHne cCBETOBbLIX U CONMHEYHbIX XapaKTepUCcTUK

B kakom mecte Hane4ataHo HomkHo BbITh

MNpeaucnosue. Tabnuua corna- —
coBaHusA

[maeroccnyxba

TypkmeHua ™
« TypkmeHcTaHaapTnapb»

(MYC Ne 7 2022 1)
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rOCT EN 410—2014

M E X I OCVY OdDAPTU CTUBTETHHUB H# C T A HAAPT

CTEKNO U U3OENNA U3 HETO
MeToabl onpefeneHna oNTUYECKUX XapaKTepUCTUK

OHPEHEHEHME CBEeTOBbIX N COJNTHEeYHbIX XapakKTepuCTUK

Glass and glass products. Optical characteristics determination methods.
Determination of luminous and solar characteristics

Data BeepeHusa — 2016—04—01

1 O6nacTb npUMeHeHUs

Hacrtoswmin crtaHgapT yctaHasnvBaeT MeTodbl OnpefereHUs CBETOBbIX W CONMHEYHbIX XapaKTepUcTuK
OCTEeKNEeHMA 34aHUA. 3TN XapakTepUCTUKN MOTYT MCMNOMNb30BaThCSA A48 pacyYeToB YPOBHA OCBELLEHHOCTH, 0D0-
rpeea v oxna4eHWa NoMeLLeHNn U CpaBHEHWSA PasnUYHbIX TUNOB OCTEKIEHWS.

HacToswmi ctaHgapT pacnpocTpaHaeTcsa Ha obbiYHOe M CornHUesallnTHoe (NornoLlakLiee unmM oTpa-
)arolLlee COrNHeYHOe N3nyyeHne) ocTekneHne, NpMMeHseMoe Ans BEPTUKANbHOMO UMW rOPU30HTanbHOro OcTe-
KneHus CBETOBbIX Npoemos. [lpuBegeHbl COOTBETCTBYLWME POopMynbl ANA OOHOCIOMHOMO, ABYXCIOWHOMO U
TPEXCNOWHOIo OCTEKNEHWS.

MonoxeHnsa HacTosILero ctTaHgapTa NpUMeHUMBl KO BCEM MPO3padvHbIM Matepuanam, 3a UCKIYeHUeM
Tex (HanpuMep, HEKOTOPbIX MOMVMMEPHbIX MaTepuanaoB), KOTOpble XapakTepuayTcs 3Ha4YMTenbHbIM Nponycka-
HMeM TeNNOoBOro M3ry4eHusa B AManasoHe AnWH BonH oT 5 Ao 50 MKM.

MaTtepuanbl CO CBETOpaccenBawLLMMU CBONCTBAMM paccMaTpuBaroTCa kak obblYHblEe Npo3payHble Ma-
Tepuansl Npu cobnoaeHun onpeneneHHbIX YCrnoBun (cm. 5.2).

CBeTOBbIE Y CONMHEYHbIE XapaKTepUCTHKU CTeKNa NPy KOCOM NageHun n3nyvyeHus He BKMOYEeHsl B HACTO-
Awmik ctaHgapt. CcbiNkM Ha HayYHo-UccnegoBaTenbckue paboTel B aToW 0bnacTv npuBedeHsl B [1], [2] u [3].

2 HopmaTuUBHGIE CCbIMNKU

[nsa npyMeHeHus HacTosLero ctaHgapTa Heobxo4vMbl cnegytoLMe cebiNMoYHble JoOKYMeHThl. [And Hegda-
TUPOBAHHbIX CCbINOK MPUMEHSAIOT NOocneaHee M3gaHue CCbINOYHOro A0KyMeHTa (BKMoYasa BCe ero U3MeHeHus ).

EN 673:2011 Glass in building — Determination of thermal transmittance (U value) — Calculation method
(Ctekno B cTpoutenbctBe. OnpeneneHue koagduumeHTa Tennonepedayn (senuuudel U). Metog pacyeta)

EN 674:2011 Glass in building — Determination of thermal transmittance (U value) — Guarded hot plate
method (CTekno B cTpouTenesctee. OnpegeneHuve koaddmymenTa Tennonepedaqn (Benuuudel U). Metog 3a-
LWMLLEHHOW TopsivYei NNacTUHEI)

EN 675:2011 Glass in building — Determination of thermal transmittance (U value) — Heat flow meter
method (Ctekno B cTpoutenscte. OnpeneneHne koagduumeHTa Tennonepegayn (senudmtel U). Metog us-
MepeHus TENIOBOro NoToka)

EN 12898:2001 Glass in building — Determination of the emissivity (Ctekno B cTpoutensctee. Onpege-
neHve KoadpuLmeHTa aMuccun)

W3paHuve ochmumanbHoe
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3 TepMUHbLI 1 onpeaeneHus

B HacToswem cTaHAapTe NpUMeEHeHbI criegyloline TePMUHbBI C COOTBETCTBYOLMMU onpegeneHuamu;

3.1 koadpcpuumeHT nponyckaHus ceeTta (light transmittance): MNponywexHHasa cTeknom Jons noTtoka
cBeTa, ynasLUero Ha CTeKno.

3.2 koadhchmumeHT oTpaxeHusa ceeta (light reflectance): OTpaxeHHan cTeknom gons NOToKa cBeTa,
ynaeLlero Ha CTeKno.

3.3 koadycpuLMeHT 0BLero NponyckaHUA CONMHeYHOW 3Heprun (comnHeuHbln cakTop) (total solar
energy transmittance (solar factor)): ObLLee kKoNMMYeCcTBO CONMHEYHOW SHEPIUK, MPOMYLLIEHHOE CTEKMOM.

3.4 koadhpMUMEHT NponycKkaHUA conHevYHoro usny4eHus (solar direct transmittance): NMponyweHHas
CTeKNOM [0S NOTOKa CONMHEYHOro Uany4yeHus, ynaeLlero Ha cTekno.

3.5 HopMmanbHbIA Ko3ddhuuMeHT aMmuccuu (normal emissivity): OTHOWEHME MOLLHOCTU MU3MYYEeHUs
NMOBEPXHOCTW CTEKNa B HanpaBieHMN HOPMarnW K NOBEPXHOCTM K MOLLHOCTM U3NydeHnst abComnioTHO YEpHOro
Tena.

MpumevyaHune — HopmanbHbell KoadhuUMeHT aMmuccumn onpegensioT no EN 12898.

3.6 KoachpuUMEHT oTpaXKeHUA coNHeYHoro M3nyyeHus (solar direct reflectance). OTpaxeHHas cTe-
KIOM [0Ns NOTOKA COMHEYHOro U3MyYeHus, yrnaBLUero Ha CTekno.

3.7 ko3adhprumeHT NponyckaHMAa ynsTpaduoneToBoro uany4veHus (ultraviolet transmittance): MNpo-
nyLeHHasa CTEeKIOM J0MsA NOToKa ynbTpadvoneToBOro U3ny4yeHus, ynaeLIero Ha cTekno.

3.8 nnpekc uBeTtonepenaym (colour rendering index (in transmission)): NameHeHne uBeTa obbekTa nNpw
ero OCBeLLleHWUM CBETOM, NPOLLELLINM CKBO3b CTEKMO.

3.9 koadppuumneHT 3aTeHeHun (shading coefficient): OTHoweHWe CONHEYHOrO hakTopa cTekna K con-
HeYHOMY haKTOopy 3TanoHHoro crekna (becugeTHoro droar-cTekna).

4 Ob6o3HavYeHunA

D65 — cTaHgapTHLIM UCTOYHKK ceeTa D65
UV — yneTpaduonetoBoe nsnyd4eHve
Ty — KOIMEMUUMEHT NPOoNycKaHMs ynsTPagnoneToBoro nanyYeHns
t(A) — cnekTpanbHbIN KO3 MULMEHT NPONyCKaHNA
p(}) — cnekTpanbHbIi KO3MMOULMEHT OTPaKEHUA
T, — KO3MMOUUWNEHT NPOMycKaHua ceeta
p, — KOAMMPWUMEHT OTpaKeHWs ceeTa
T, — KO3(MEUUMEHT NPONYCKaHWs CONHEYHOTO N3NyYeHNs
Pe — KOIMMDUUMEHT OTPAKEHNSA CONHEYHOTO U3NYYEHUS

g — ko3thpuumneHT obLLEero NponycKkaHWsa CONMHEYHOW 3HEPTUN (CONHEYHBINA hakTop)

R, — obwuih nHaekc useTonepenaqn
D, — oTHOocuTenbHOe CrekTpancHoe pacnpefeneHne SHeprnu M3MyYeHWs CTaH4apTHOTO WCTOYHMKA
ceeta D65

V(h) — oTHocuTenbHasA cnekTpanbHasi YyBCTBUTEMbHOCTb
0, — KO3 PULUMEHT NOrMoLEHNS CONHEYHOIO U3MYy4YEeHUS
$o — NafalLLNA Ha OCTEKNEHWE NOTOK COMHEeYHOro UanydeHus
G; — KO3(MEUUMEHT BTOPUYHOI Tennonepesaym B nomelleHve
G — KO3MMPULMEHT BTOPUYHOWN Tennonepenadm Hapyxy
S, — OTHOCWTENBHOE CNEKTpanbHOE pacnpeneneHne 3Heprum COMHEYHOro U3ny4YeHus
h_, — ko3 1UMeHT BHeLLHero TennoobmMmeHa
h; — K03 PULUMEHT BHYTPEeHHero TennoobmeHa
€ — KO3(PUUMEHT 3MUCCUM (OTKOPPEKTUPOBAHHLIN)

€, — HOPManbHbIA KOIPPUUNEHT 3MUCTUN
2
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A — KO3(hPULMEHT TEPMUYECKOTO MPONYCKaHWs
A — ANWHa BOJHbI
AN\ — WHTepBan ANWH BOITH

U}._— OTHOCUTENBHOE CNneKkTpanbHOe pacnpegeneHne 3Hepruu yJ'IprEI(bVIOHETOBOH YacCcTW COINMHe4YyHOoro
nany4eHuna

SC — koathpuumeHT 3ateHeHns

5 OnpepeneHune xapakTepucTUK

5.1 O6LwWwMe nonoxeHUs

XapakTepuCTHKN ONpeaensioT Npy KBasunapannensHoMm, Bin3Kkom K HOpManbHOMY NageHuy N3nyyYeHuns
(cm. [4]) c ncnonb3oBaHWeM OTHOCUTENBbHOIO CNEKTPaNbHOMO pacnpedeneHust aHeprum U3nyyYeHns ctaHgapT-
HOro MCTouYHMKA ceeTa D65 (tabnuua 1), conHevHoro manydveHus (Tabnuua 2) u yneTpadrMoneToBOr YacTu
COMHeYHOro nanydeHus (Tabnuua 3).

OnpepgensaioT criegyloLlne XapakTepUCTUKK:

- CMeKTpanbHbIi KO3huumeHT NponyckaHusa t(k) W cnekTpanbHbli KoaduuneHT oTpaxeHusa p(i) B
awnanasoHe anuH BonH ot 300 go 2500 Hm;

- KO3(hULMEHT MPOMNyCcKaHUa CBETa T, U KOIMMULIMEHT OTPaXKEHNUs CBeTa p,, ANA CTaHAapTHOrO MC-
TOYHKMKa cBeTa DB65;

- KO3 MOULMEHT MPOMYCKaHUA COMHEYHOrO UBNYYEHUA T, U KOIPEMMUMEHT OTPaKEHUA CONMHEYHOTO 13-
nyyYeHnst p;

- KoapdpumumeHT obLlero NponyckaH1sl CONHEYHON 3HepPruM (CONHeYHbIRn akTop) g;

- KO3 ULMEHT NPONyCKaHns yNsTpauoneToBoro U3ny4eHns T,

- 0DLWKMIA MHAOEKC uBeTonepeaqn R

- 0bwwmin koadduuymeHT 3ateHeHnsa SC.

OCHOBHbBIMM XapakTepUCTUKaMKU OCTEKIEHUS ABNAIOTCA T, U g, OCTanbHbLIE XapakTepucTUky onpeaens-
0T O4NSA Nony4YeHWsl 40MNONMHUTENbHOW MHopMaunn.

3HaveHus1 xapakTepuCTUK CTekna pyron TonwmHbl (4N ctekna 6e3 nokpeiTya) unu gpyroro 6asosoro
CTeKna, Ha KOTOpOe HaHeCEeHO Takoe e MOKPbITUE, MOXHO paccyMTaTbh B COOTBETCTBMM C NPpUNoOXeHnem A.

MeToguka pacyeTa crekTpanbHblX XapakTepUCTUK MHOTOCNOMHOIO CTeKNa npueegeHa B npunoxeHuu B.

YKazaHus No pacyeTy CrnekTpanbHbIX XapakTEPUCTUK CTEKNa C WenkoTpadapeTHbIM PUCYHKOM npuBe-
OeHbl B npunoxeHun C.

5.2 KoadhcbuumeHT nponyckaHua ceeTa

KoatbchmumueHT nponyckaHusa cBeTa T, OCTEKNEHNUA BbIMUCASAIOT No opmyne

" De(Mv(r)ar

A=380 Hu (1)

780 HM E
3 DV(A)AL
A=380 Hu

T, =

rie D, — oTHocUTenbHOE CheKkTpanbHoe pacnpedeneHne 3Heprum U3NnyyeHus cCTaH4apTHOro MCTOYHMKA
ceeTa D65 (cm. [5]);

T(A) — cnekTpansHbIA KO3 ULMEHT NPONYCKAHUSA OCTEKIEHUS;
V()) — oTHocuTenbHas cnekTpanbHas YyBCTBUTENBHOCTL QHEBHOMO 3peHUsi CTaHg4apTHOro HabnwgaTtens
(cm. [3]);
AN — WHTepBan AnuH BOIH.

B Ttabnuue 1 npuBedeHbl 3Ha4YEHUS DKV(K)L‘J\ ¢ uHtepBanom anuH BonH 10 HM. Tabnuua coctaeneHa
TaK, 4to ) D, V(MAX = 1.

CnekTpanbHbl KO3 MUWeHT nponyckaHus t(A) MHOTOCNOWHOIO OCTEKMEHWsT pacCYMTBIBAKOT MO Crek-
TpanbHbIM KoadhduLMeHTaM NPONYCKaHUsa 1 OTPaXeHUs ero oTAeNbHbIX CNoeB, Kak yKasaHo HUXe.
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[ByxcnonHoe ocTekneHue:

T{A)T, (A
0= o (2’

rae t4(A) — CrnekTpanbHbIN KO3MMULMEHT NPONYCKaHWs NepBOro (Hapy»Horo) cros;
To(h) — cneKTpanbHbIi KO3 MUUNEHT NPOMYCKaHUA BTOPOTO Cros;

r ~
p1(l) — CMNeKTpanbHbIi KO3MPULMEHT OTPAXKEHUS NepBOoro (HApPYXKHOro) Cros CO CTOPOHLI, MPOTUBOMNO-
NOXHOW NadeHUIo N3NyYeHns;

Ps(h) — CreKTpanbHbIN KO3 MOULMEHT OTPAKEHMA BTOPOrO CROS CO CTOPOHbI NAAEHUA U3MYYEeHWS.

[aHHble XapakTepucTUKA NPOUNIIOCTPUPOBaHLI Ha PUCYHKe 1.

= D I =

17— nepBbIf CNON; 2 — MEXKCTEKONLHOE NPOCTPAHCTBO; 3 — BTOPOW Cnon

PucyHok 1 — KoadhdrumeHThbl NponyckaHua 1 OTpaMeHNs ABYXCNOWHOTO OCTEKNEHNSA
(ooHOKamepHOoro cTekrnonaxkera)

TpexcnolHoe ocTeKkneHue:

1(h) = T (A) 1, (A) 75 (2)
T3 (1)pa (][5 (1) (1)] =" ()i (W)pa ), @)

rae t4(r), To(h), pfl (l) po(h) — cM. nosicHeHus k hopmyne (2);
T3(h) — CneKTpanbHbIN KO3 MUUNEHT NPOMYCKaHUA TPETLENO Cros;

prz(l) — CneKTpanbHbli KOS(MULWEHT OTPaXKeHWUs1 BTOPOro Crosi CO CTOPOHbI, NMPOTUBOMOSNOXHOW nage-
HUKD U3NYHEHNA;

p3(h) — cnekTpanbHbIN KO3 ULMEHT OTPaXeHMs TPETLEro CMOSA CO CTOPOHbI NafeHNA U3NyHeHNs.

[aHHble xapakTepucTUKN NPOUMIIOCTPUPOBaHbLl Ha PUCYHKe 2.
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e S SR N S

T3

 J
=
Y
'
Y

17— nepBbIA CNOW; 2 — MEeXCTEeKONbHOE NpocTpaHcTeo 1; 3 — BTOPOW Crnol; 4 — MEXCTEKONbHOE NPOCTPAHCTBO 2; 5 — TPEeTUi cnow

PucyHok 2 — KoadhduymeHTsl NponyckaHua U OTPaKeHUsa TPEXCIOWHOMO OCTEKNEHNS
(OBYyXKaMepHOro CcTeknonaketa)

OcTekneHue, cocToslee Gonee Yem 13 TpexX CMOEB, PACCHMTLIBAIOT MO hopMynam, aHanoru4HbIM (2) u
(3), BelMMCHSAA T(X) Mo cnekTpanbHLIM Ko3dduumeHTam oTaenbHbLIX Cnoes. Hanpumep, 4na ocTekneHus, co-
CTOSILLETO U3 NATA CIOEB, pacyeT MOXeT BblTb NPOW3BEAEH creaywmnm obpasom:

a) nepebie TPW CMOA paccMaTpMBalOT Kak OTAEeNIbHOe TPEeXCMNOoMHOe OCTEeKNeHMe M paccYMTLIBAKOT ero
CreKTpanbHble XapakTepPUCTUKN;

b) Takoi e pacyeT NpPoBOAAT ANA ABYX OCTaBLUMXCS CIOEB Kak AnA OTAeNbHOro ABYXCMOWHOro ocTe-
KNEeHus;

C) BLIMUCAAKT T(A) NATUCNOMHOMO OCTEKNEHUs, paccMaTprBas ero Kak AByXCNoHoe OCTeKneHue, cnos-
MW KOTOPOTO ABMAKTCA PACCMOTPEHHbLIE paHee TPEXCMNONHOe U ABYXCNOMHOE OCTEKMEHNS.

MpumevaHus

1 Mpw vcnbiTaHWW CBETOPACcCENBAIOLLMX MATEPUANoB creayeT UCNonb30BaTe UHTErpupytowyto cdepy. Pazmepsl 1
anepTypa chepbl 4OMKHBI ObITk 4OCTATOYHO BonbLIMMKU, 4TOBbI cOBpaTh BeCk paccesHHbIA CBET U MOMyYUTe NpUeMnemMble
yCpeAHeHHble 3Ha4YeHns Ang HeoQHOPOOHO paccemnBaloLLel Y30p4aTol NOBEPXHOCTH.

2 MamepeHus cBeTopaccenBaloLLero CTekna BKMKYEeHbl B NPOrpamMmmy CPaBHUTENbHBIX MCMbITaHWA, NPOBOAUMBIX
nofg KoHTponem TexHudeckoro komuteTa 10 MexayHapoaHow KoMuccum no ctekny. OxuaaeTcs, YTo pesynsTaToM BhIMomn-
HeHWA 3TOW Nporpammsl ByayT NpeanoXeHus Nno yCoBepLUeHCTBOBaHMNI0 METOAMK W3MEPEHUIA N PACHETOB.

5.3 KoachcpuumeHT oTpaxeHus ceBeTa

KoathhuuneHT oTpaKeHns cBeTa p, OCTEKNEHNH BbIYUCNAKT Mo dpopmMyne

_ a:g:,f’ﬂ’(")v(k)m
Py = 7a§m DLV(L)M

=380 Hm

: (4)

rae Dy, V(A), A\ — cm. nosicHeHusa B 5.2;
p(A) — cnekTpanbHbIN KOAPPULMEHT OTPANKEHUS OCTEKIEHWS.

CnekTpanbHblid KoahdULMeHT oTpaxeHus p(A) MHOTOCMOMHOTO OCTEKMNEHUS] PacCcUUTLIBAOT MO CNekK-
TpanbHbIM ko3 rLUMEeHTaM NPONYCKaHUA U OTPaXKEHWs ero OTAENbHbLIX CNOEB, KaK yKasaHo HUXKe.
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CnekTpanbHbiil KO3PULMEHT HAPYHKHOTO OTPaXKEHWA ABYXCIOMHOMO OCTEKNEeHNUs BbIYUCIAT Mo dop-
Myrne

p(1) =pi 1)+ )

rae T (A), ps(hr), p;(l)— CM. NOsiCHeHWs B 5.2;

' o
P1(l) — CneKTpalnbHbIN KOSCDCDL’EUMEHT OTpaXXeHus nepBoro (HapymHoro) Cnos Co CTOPOHBLI NageHunsa na-
Ny4YeHu4.

[ns pacyeTa cnekTpanbHOro koagduuneHTa BHyTPEHHEro OTPaXeHUsl ABYXCMOMHOro OCTEKNeHUs MO-
»eT BbITk BbIBEAEHA aHanoruyHas opmMyna.

CnekTpanbHblil KO3MMULWEHT HAPYKHOTO OTPAXKEHWUSI TPEXCNOWHOrO OCTEKNEHWUS BbIYUCIAT no dop-
Myrne

“a(A)p (W[ 1-P2 (M)ps (A) ]+ %7 (M) 7. (A)ps (1) (6)

[1-p (M) e ()] [1-p5 (A)pa (A)] -2 (APl (2)ps (0)

p(1) = py{3) +

rae ps(h) — cnexkTpanbHbii kK03 MUUMEHT OTPaXKeHUs TPETLEero CMos CO CTOPOHBI NAaAEHNS N3MYHYeHNs;

T4(M), To(M), p4(R), po(), pa(l), p'z(l)— CM. NosicHeHusi B 5.2 1 5.3.

Ona pacyeTa cnekTpanbHOro kosdULKeHTa BHYyTPEHHENO OTPaXKeHUs TPEXCNONHOTO OCTEKIIEHUS MO-
eT ObITb BbiBeAeHa aHanornyHasa popmyna.

PacyeTt ans ocTtekneHwus, cocTosuwero bonee 4em U3 Tpex Croes, MOXeT BbiTk NpoBedeH cnocobom,
yKa3aHHbIM B 5.2.

5.4 KoacdhcpuumeHT 06LEr0 NpONycKaHUA CONMHEYHOW 3Hepruun (conHe4Hbin dakTop)

5.4.1 Pacuert

KoadhpuumeHT oblero nponyckaHus COMHEYHOW 3HEPruM g BLIMMCIAKT Kak CyMMY KO3(ULNEHTOR
MPONYCKaHUA CONMTHEYHOTO M3MNYyYeHWs T, M BTOPMYHOW Tennonepedaqn B nomeuweHve g; (cm. 5.4.3 n 5.4.6), rae
Q; XapakTepuayeT Tennonepeaady 3a cHeT KOHBEKUWU U ANTMHHOBOSTHOBOIO MH(PPAKPACHOTO U3MNYy4YeHns YacTu
COMHEYHOro U3My4eHuns, KoTopas Bbbina nornoleHa ocTekneHnem:

=1, *q;. (7)

5.4.2 PaszpgeneHuve NoToKa CONHEYHOro U3ny4eHus

Magawowmii Ha OCTEKNeHMe NOTOK COMTHEYHOTO U3NYYeHUs ¢, AeNUTCS Ha TPU YacTu (CM. pUCYHOK 3):
- MponyLeHHasa 4acTb T, ¢

- OTpaXeHHasd 4acTb p, ¢

- MOrnoleHHasn 4YacTb o, ¢,
rae T, — KOI(PEPUUMEHT NPOMYCKaHUs CONHEYHOro nanyyeHuns (cm. 5.4.3);
Pe — KOIMMUUNEHT OTPAXKEHNS CONMHEYHOTO ManyyeHus (cm. 5.4.4);

O — KOIMPMUUNEHT NOMMOLWEHNSA COMHEYHOTO nanyyeHns (cm. 5.4.5).
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1 — HapyXHbIA CNOW; 2 — BHYTPEHHWW CNoN; 3 — nagatoLmin NOTOK U3NYYeHUs
PucyHok 3 — lMNpumep pasgeneHusi nagatoLLero Ha OCTEKINEHME NMOTOKa CONMHEYHOro N3Ny4eHus
YKasaHHble Tpu koadduumneHTa cBa3aHbl Mexay coboi COOTHOLWEeHWEM
Tyt pg tag=1. (8)

MornouleHHas YacTb o, ¢, 3aTeM AeNUTCS Ha ABe YacTu: G; ¢, U g, ¢, NpeacTasnaLme coboit Konnye-
CTBO 3HEpruu, nepegaHHoe COOTBETCTBEHHO BHYTPL W HAPYXY:

(le = q; + qEﬂ (9)

rae  gq; — Ko3(p(pULMEHT BTOPMYHON Tennonepesayu B NOMELLEHNE;
G — KO3MMOUUMEHT BTOPMUHOKN TEMNIONEPEaaqn Hapyxy.

5.4.3 KoadycpnumeHT nponycKkaHUa CONHEYHOro u3ny4veHus
KoadhdumuneHT nponyckaHWaA COMHEeYHOro NanyyeHus T, OCTeKNeHns BLIYUCTAT No opmyne

2500 1w
Y S,7(A)AM
— A=300 HK
a 2500 HM 2

S, AL

(10)

T

A=300 HM

rae S, — OTHOCMTENbHOE CMeKTpanbHOe pacrnpeaeneHne 3Heprun CoNHEeYHOro UanyyeHus (cM. Tabnuuy 2);
1()) — cnekTpanbHblA KO3(PULMEHT NPONYCKAHWUA OCTEKMEHWS,
A} — WHTepBan ANWH BOIH.

CnekTpanbHbi Ko3hPurLUMeHT nponyckaHus t(Ah) MHOTOCIOMHOIO OCTEKMEHMS PacCcYUThbiBaKT B COOT-
BETCTBUK C 5.2.

[aHHble OTHOCMTENLHOTO CNEKTPanbLHOMO pacnpefeneHus S, , NCNonb3yeMbie AN pacyeta koadduun-
eHTa NponycKaHWsa CONMHEeYHoro uany4veHus, BeibpaHsl n3 CIE 85 [6].

CootsetcTBylOWME 3Ha4YeHUs S, AL npuBeaeHsl B Tabnuue 2. Tabnuua coctaeneHa Tak, uTo ZS}.‘AJ\ =1.

7
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MpumevyaHune — B oTnnyme oT pearnbHbIX CUTyaUWIi AN YNPOLEHWA CHATAIOT, 4TO OTHOCUTENEBHOE CneKkTpanb-
HOe pacnpegeneHve 3Hepriu CoNHeYHoro nanyyeHua (cMm. Tabnuuy 2) He 3aBUCUT OT aTtMocepHbIX YCMNOoBWUIA (HanpyuMep,
NblnK, TyMaHa, BNaXHOCTU) W YTO CONHEYHOEe U3MyYyeHwe NajaeT Ha OCTEKNeHWe B BYAE MyYka napannensHbIX nyyen
HOpMankHO K NOBEPXHOCTU. OwnBKM, BOZHUKAIOLLME NPK TaKoM SOMYLUEHWN, HECYLLECTBEHHbI.

5.4.4 KoacpchbmuneHT oTpaxKeHUA CONHEeYHOro uany4veHus
KoadhrUMEHT OTPAXEHWUSA CONMHEYHOTO U3NYYEeHUs P, OCTEKNEHUSA BBIYUCTIAKT No hopmyne

2500 Hm
Slp(}.)M
P, = A=300 14 . (11)

2500 Hm

> SAL

A=300 Hm

rae S, — OTHOCWTEmNbHOE CMeKTpansHoe pacnpefeneHue 3Hepruy CoMHEYHoro uanyyeHuns (cM. tabnuuy 2);
p(}) — cnekTpanbHbli KO3PMULNEHT OTPAXKEHNA OCTEKNEHUS;
AN — WHTEpBan AnwvH BOJH.

CnekTpanbHblit K03dhULMEHT oTpaxeHusa p(h) MHOFOCNOWHOIO OCTEKITEHUS PACCYMTLIBAOT B COOTBET-
cTBum ¢ 5.3.

5.4.5 KoadpcpuumeHT nornoweHUA CONHe4YHOro uany4eHus

KoaddurUMEHT NOrMoLLEeHNA CONMHEYHOTO U3NYYeHKa o, BLIYMCNAT no 5.4.2, ypasHeHue (8).

5.4.6 KoadbchmuneHT BTOPpUYHON Tennonepenayn B noMelieHne

5.4.6.1 NpaHW4HbIe ycnoBuUAa

Ons pacyeta KoahuumeHTa BTOpUYHOI TENNonNepeaayn B nomelleHne g; Heobxoamnmo 3Hate koaddu-
LUMEHTbI BHELWHero h, 1 BHyTpeHHero h; TennoobmeHa ocTekneHnuns. 3T KO3 dULMEHTbI 3aBUCAT MMaBHbIM
06pa3om OT pacnonoXXeHUs OCTEeKNEHNUS, CKOPOCTU BETPA, HAPY>KHON 1 BHYTPEHHEeR TeMnepaTypkl U TeMrnepa-
TYPbl ABYX BHELIHUX NOBEPXHOCTEN OCTEKNEHUS.

MockonbKy Lenbl HacTOALLero cTaHgapTa ABngeTcs npegocraBneHue 6asoBor MHopMaLnn 0 Xxapak-
TEPUCTUKaxX OCTEKNEHUs, ANSA YNPOLEeHWA NPUHATLI CneayrulmMe cTaHgapTHbIe YCNOoBUS:

a) pacnonoxeHuWe OCTEKNEHUS: BEPTUKANBHOE;

b) HapyXHas NOBEPXHOCTb: CKOPOCThL BETPa NPUMEPHO 4 M/C, KOS(PULIMEHT SMUCCUN (OTKOPPEKTUPO-
BaHHbIN) 0,837;

C) BHYTPEHHSASA NOBEPXHOCTL: ECTECTBEHHAA KOHBEKL WS, KOIMPULMEHT 3MUCCUM BbIDUPaeTCca 4OMONHK-
TEnNbHO;

d) BO34YLWHbIE NPOMENYTKN HE BEHTUIMPYHOTCA.

[na aTux cTaHAapTHBIX YCPEAHEHHbIX YCMOBUIA NOMyYeHsl cnedylowmne ctangapTHele sHadeHus h, u h;.

h, =25 BT/(M* -K),

41e 2
h=|36+—L |BT/(M"- K
] [ 0,837] ( )1
raoe g — KOSCDCDVILI,VIEHT 3SMUNCCUU (OTKOppe}(TMpOBaHHbIPI) BHyTpEHHE.‘I?I NMOBEPXHOCTHU.

[nga HaTpUr-KanbLUMA-CUNMKaTHOro M GopocunukaTHoro ctekna 6ea nokpeitua ;= 0,837, h;=7,7 BT/(MZ'K).
KoadhdpunumeHT amuccun (OTKOPPEKTUPOBaHHLIN) onpedensoT no EN 12898.

MpumevaHume — 3HaveHns g; meHee 0,837 (0BycnoBneHHLIe HANMYMEM Ha MOBEPXHOCTHU CTEKMa MNOKPLITUA C
Bornee BbICOKUM KO3(hPULUEHTOM OTPaXeHWsi B AanbHeW MHGpakpacHoW obracTtui) NpUHUMAaIOT B pacyeT TOMbLKO Npu yc-
NOBWMW OTCYTCTBMA KOHAEHCAUWM HA MOBEPXHOCTU C NOKPLITUEM.

5.4.6.2 OgHoCnoWHOe ocTeKkneHue
KoadhunumeHT BTOpMYHOM Tennonepegayu B noMeLleHne q; O4HOCTIONHOMO OCTEKIEHUA BbIYUCNAIOT MO

dopmyne

3 (12)
gi=0g—,
h, +h;
8
Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 15/55

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-410-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=52083
https://gostexpert.ru/gost/gost-410-2014?utm_source=pdf&utm_medium=52083&utm_term=page

rOCT EN 410—2014

rae o, — KoaULUMEHT NOTMOLLEHNA COMHEYHOro Nany4YeHus no 5.4.5;
hg v h; — KO3 PMUNEHTLI BHELWIHETO M BHYTPEHHero Tennoobmexa no 5.4.6.1.

5.4.6.3 [IByxcnoiHoe ocTeKneHue
KoaghdmuneHT BTOpUUHOW Tennonepenaqu B noMeLleHUe q; ABYXCIIOMHOMO OCTEKNEHWUA BLIYUCIAIOT NO

copmyne

Qg + Oy s G

) A
R (13)
[1 A 1]
h h A
rae h,u h; — ko3 UUMEHTEI BHELHETo U BHYTpeHHero Tennoobmexa no 5.4.6.1;
gy — KOI(MPMOUUMEHT NOTMOLLEHMS CONMHEYHOTO U3MYYEHWUS HAPYXHOIO CNos ABYXCMOWHOTO OCTEKIe-

HUS;
gy — KOIPDULMEHT NOTTOLLEHNA CONHEYHOTO U3MYYeHUs BTOPOTO CIOSl ABYXCIIOMHOTO OCTEKNEHUS;

A — K03(PUUMEHT TEPMUYECKOTO NPONYCKaHUS MeXay HAPYXHOR 1 BHYTPEHHel NoBepXHOCTAMMU
[BYXCIOMNHOIO OCTEKMEHWs (CM. PUCYHOK 4).

1 2

A

1 — nepebIi CNOK; 2 — BTOPOR CMNOW; 3 — HapyXHOe NPOCTPaHCTRO; 4 — BHYTPEHHEEe NPOCTPAHCTBO

PucyHok 4 — KoaddUuneHT TepMUYECKOro nponyckaHnsa A
KoathhULMEHThI cq U ¢lgy BEIMUCAAOT MO hopMynam

2500 Hm 5 M
= lﬂ%ﬂms’h {0-1 (k) 1-p (l)pz (l) }M,
- 2600 Hm SAM

A=300 HM

(14)

= a, (M) 7 (2)
- x:%nu 5 {1 -p (A‘)Pz (R)}M

62 2500 Hm

> SAL

A=300 HM

) (15)

rae o4(h) — cnekTpanbHbI KO3MMULIMEHT NOMMOLLEHNA HAPYXKHOIO CMOA CO CTOPOHbLI NaAeHUA M3NyYeHus,
BblYMCIIAAEMbIW N0 opMyne

aq(d) =1 —-14(A)—py(A), (16)
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U-f](?t) — CnekTpanbHblM KoadMULMEHT NOMMOLLEHWA HAPYKHOrO CINOS CO CTOPOHbI, MPOTUBOMONOXHOM Na-
AEHWI U3MNY4YeHWs, BbIYUCTAEMBIA No hopMyne

a;(x)= 1-1,(0) - py(A), (17)

0p(h) — cnekTpanbHbIn KO3(EPULMEHT NOMMOLEHWUsI BTOPOTO CMNOsl CO CTOPOHLI NaAeHUs U3MYYeHuUs, Bbl-
yucnaemeln No popmyne

as(h) =1 =15(R) — pa(h), (18)

S}‘Ak CcM. noacHeHns B 5.4.3;

T4(), po(d), pfl(l)— CM. NOSICHEHNA B 5.2.

KoadhpnumMeHT TEpMUYECKOTO NPOMYCKaHWA A Mo BO3MOXHOCTU paccuunTeiBatoT no EN 673 unu namepsa-
tot no EN 674 nnu EN 675.

5.4.6.4 TpexcrnoWHoe ocTeKneHue
KoathpuumeHT BTOpUUHOW Tennonepedaqv B noMelleHne g; TPEXCNONHOTO OCTEKNEHUS BbIMMCIAT Mo

dopmyne

[E + O3 T8, + R
Ay Ay ho (1 9)

rae o,y — KO3(EMULUMEHT MOrMOLLEHUST COMHEYHOTO N3MyYEHUsI HAPYXHOTO CIOSi TPEXCITONHOTO OCTEKNEHNS;
Ogp — KOBM@OULMEHT NOTMOLLEHUA CONHEYHOO U3NY4YEHUS BTOPOrO CNOsi TDEXCNOMHOMO OCTEKIMEHNS;
Uy — KOBM@OULMEHT NOrMOLLEHNA COMHEYHOro U3NYyYeHUA TPeTbero Cnosa TPEXCNOWHOro OCTeKNeHus;
h,un h; — K03 PULUMEHTLI BHELLHETO U BHYTPEHHEro TennoobmeHa no 5.4.6.1;

A4y — KOBMEOULUMEHT TEPMUHECKOTO NPOMYCKaHMA MeXay Hapy»KHOW NOBEPXHOCTLIO NepBOro Cros 1 ce-
penuHOM BTOPOro crost (CM. PUCYHOK 5);

Apgz — KOBMEPULMEHT TEPMUYECKOrO NPOMYCKaHNA Mexay CepeanHoN BTOPOro Cros W BHYTPEHHEeW no-
BEPXHOCTBLIO TPETLED CMNOA (CM. PUCYHOK 5);

2

ALY
\\\\\\\\\QQQ%%%\

ANUMINMINNIINOINNNNY <o
&)

£ -8
AU =

>
>

h
h

Ags

1 — nepebli CNORK; 2 — BTOPOIA CNOW; 3 — TPETUIA CNoW; 4 — HapyKHOe NPOCTPaHCTBO; § — BHYTPEHHEe NPOCTPaHCTBO

PucyHok 5 — KoahhuUmMeHTbI TEPMUHECKOTO NPOMYCKaHNA Ay N Agg
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KoathhuLMEHTbI O, q, Cyo W Clgg BIMUCMAKDT MO hopmynam

el’

25%"" 8, {u1 (r) (Aol (A)e, (A) [1 —p:(A)ps (A')] +u ) (Mo (M)es (L)}AR.

o A=300 Hm " [1 - (A') Pz (7"2)51;[1 -p (7") Ps3 (7")] - ""2 ("‘) P (A‘) Pa (;") ’ (20)

S s,m

A=300 1

o

mpm 5 (W) e, (M)[1-p; (M)ps (M) ]+ 7 ()5 (Ao, ()ps (1)
> S{ ( }M

o, =5 (A ®e (T [0 (R)es W] ()pi(R)es )]

Y SAL

A=300 HM

(21)

2500 HM

(M1, (M) oy (3)
a,a=%..s*{h—p:(x)pz(x)]-ﬁ—pa(x)pa(%)]-ti(*)Pi(*)f% (*)}M, (22)

2500 1

Y s

A=300 Hm

rae aq(n), (lfl(l), 0p(h) — cm. nosicHeHus B 5.4.6.3;

i . ”
(12(1.)— cCneKkTpanbHbIN KOQCpCbMLI,MeHT normoLweHnsA BTOpOro cnosA Co CTOPOHbI, MPOTMBOMOMNMOXHOW MNa-

OEHUKD N3NYYEeHUA, BblYUCNIAEMbIA NO cboplvlyne

ay(h) = 1-1,) - PH(R), (23)

as(h)

crekTpanbHbld KO3hMUUNEHT NOMMOLLEHWS TPETLEro CNosA CO CTOPOHbI NAaAEHUS U3MYYeHUS,
BbIYKMCAAEMbIA No dhopmyne

as(h) =1 =15(R) — p3(h), (24)

S,, Al — cm. nosicHenuna B 5.4.3.
KoathdmuneHTsl TEpMUYECKOro NponyckaHnsa A, N Ay ONPedensioT B COOTBETCTBUM € 5.4.6.3.

5.5 KoadchuumeHT nponyckaHusa yneTpagpuoneToBoro nsny4eHun

YneTpadmonetoBasi HacTb COMHEYHOTo M3nydYeHus BKMoYaeT guanasoHbl YP-B (o1 280 go 315 HM) u
Y®-A (ot 315 go 380 Hm). CTaHgapTHOE OTHOCWUTENBHOE CreKkTpanbHOe pacnpefeneHre 3Heprun ynbrpa-
(b1oneToBOV 4acTU COMHeYHoro nanyyeHusa U, npuseneHo B [7]. B Tabnuue 3 npusBeaeHsl 3HadeHns U, Ak ¢
WMHTEpPBANoM ONWH BONH 5 HM ana Y®-gnanaszona. Tabnuua cocTaeneHa Tak, 4uTo ZU}VA?\ = 1 anga scero Y®-
OunanasoHa.

KoaghdmuneHT nponyckaHusa ynsTpadivioneToBoro U3nyyeHns T, BbIYMCAAT no thopmyne

380 Hm

> Ur(a)ar
— =280 um
Tuv =7 seom

3 U

A=280 1

: (25)

roe t(Ah) — cnekTpansHbIA Ko3dhhUUMEHT NponycKaHusa ocTekneHus (cm. 5.2);

U}\ — OTHOCUTEeNnbHOE CrNeKkTpalibHOe pacnpegeneHune 3Heprim yanpacbmoneTosoﬂ 4aCTu CONHe4YHoro
U3ny4eHusa;

A} — WHTEepBan AMWH BOMH.
11
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MpumevyaHune — [ns npegoctaBneHns CBEAEHWIA O MPONYCKaHWK OCTeKNEHUEM YNbTPaUONETOBOIO U3nyye-
HUA B BOMBLLUMHCTBE CRy4YaeB JOCTATOMHO YKa3aTh T, ANS Beero Y®-auanasoHa cornHeyHoro nanyyeHns. OgHako B He-
KOTOPbLIX CMTyaumMaxX HeobxogMMbl KO3UMeHTbl NponyckaHna B AnanasoHax YP-A n Yo-B.

5.6 O6wu1i nHaeKc uBeTonepenayu

CBOMCTBO OCTEKNEHWUA M3MEHATL LBET NPOLUEALIEero CKBO3b HEro cBeTa xapaktepusyeTcsi oBLnM uH-
AeKcoMm LseTonepeaaqn R,. 3TOT MHAEKC NO3BONSAET AaTb KOMMMEKCHYH KOMWYEeCTBEHHYIO OLEHKY LIBETOBbIX
pasnuumnii BOCbMI 3TanoHOB LBETA, OCBELLEHHBIX CBETOM CTAHOAPTHOMO MCTOYHUKA DB5 HanpaAMyio U CBETOM
TOrO 3Ke MCTOYHMKA, MPOoWeALlwnM CKBO3b ocTekneHme (cm. [8]).

MpumevyaHue — B [8] 06Wwmni nHAEKE LUBETONepenadu NnpeanaraeTcs onpegensarts ¢ NOMOLLL0 AuckeTsl. OgHako
NMonb30BaTernb AOMKEH YYMTbIBATh TOT (DAKT, YTO NporpaMMa, coaepKallasca Ha OuckeTe, aBTOMaTU4eck cpaBHUBaeT
CBET, NpoLUelIMIA CKBO3b OCTEKINEHWE, HE CO CTaHAApPTHBIM WCTOYHMKOM D65, a ¢ MCTOMHWMKOM, UMEKLLUM Haubonee
Brn3kyo LIBETOBYIO TEMMNEPATYPY.

CnekTpanbHble KoapUUUeHTbI OTpaxeHus aTarnoHos useta B{A) (i ot 1 go 8) npueeaeHs! B Tabnuue 4
(cm. [8]). OTHOCUTENBHOE CNeKTpaneHoe pacnpeeneHne saHepruv U3nyveHus cTaH4apTHONO MCTOYHMKA cBeTa
D65 npueeneHo B Tabnuue 5 (cm. [5]).

OBt nHOeKe LBETONepeayYn pacCcHUTLIBAKOT N0 CneayLen MeToOaNKE.

BeiumcnaoT koopavHaTel ueeta X;, Y, Z, ANA cBeTa, NPonyLIeHHOro OCTeKneHnem, no gopmynam

T80 HM d¢a —
Xe= 2 v (MX(2)An, (26)
A=380 Hm
780 1M d _
Y=Y Sei)za)m, (27)
A=380 Hm
780 HM d¢a _
2= 3 get()z()an (28)
A=380 HM
do
raoe 2 Ah OTHOCUTENbHOE CMNEeKTparbHOE pacnpeierneHne aHeprun nanyy4eHna CtaHgapTHOro NCTo4-

N

Huka ceeTa D65, npueeneHHoe B Tabnuue 5 (cm. [5]);

t(h) — cnekTpanbHbIi KO3(PEULMEHT NPONYCKaHWUA OCTEKIEHWUS;

X(1), ¥(»), Z()) — ynenbHble cnekTpanbHble KOOpAWHATHI LBeTa cTaHdapTHoro HabnwopaTtensa CIE 1931, npu-
BefleHHLble B Tabnuue 6 (cMm. [5]).

BbrancnsawoT KoOpOuHaTthl UBeTa OMNA CBeTa, NponyweHHOro OCTekneHnemM 1 OTPaXeHHOro KaxabiMm 13
BOCbMW 3TanoHOB LBETA, No cbopMynaM

X, = zo; e ()8, (1) A%, (29)

Vo= 3 Bec()p 17 () (30)
y 780 HM d¢91 _

w= 2 e t(M)B()Z(a)an (31)

rae B;(A) — cnekTpanbHbie KO3MdOULMEHTLI OTPAXKEHNS Kaxaoro aTanoxa useta i (iot 1 go 8), npueseaeHHsie
B Tabnuue 4.
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BbiumcnawT koopavHaThl LBeTa B UuBeToBoM npoctpaHcTee CIE 1960 no cnepyowmnm dopmynam:
- ONs CBeTa, NPOMYyLLEHHOIO OCTEKIEHWNEM

- 4X; (32)
U= X +15v,+32Z,

- 6Y, 33
Yt =X, +15Y,+3Z, (39)

- AnAd cBeTa, NponyLeHHOro oCTekneHnem u 3atem OTpaXKeHHOro atanoHoOM LBeTa i

R T -
' X, +15Y,,+3Z,,
6Y;,
Vi = - (35)

X, +15Y,,+3Z,;

BelamcnsawT KOOpOWHAaThl uBeTa C y4eTOM MnonpaBkn Ha MCKaXXeHue, BO3HMKaKLee npu LBETOBOW agan-
Tauuun, Anda BOCbMW 3TaroHOB UBeTa, OCBELLEHHbLIX CBETOM, NponyweHHbIM OCTEKINTEHWUEM, NO cbopmynaM

10,872 +0,8802 % g 2544 %t
o, = G o (36)
16,518 +3,2267 24 _2 0636 2.
cf dt
Vi, = 5520 d, (37)
16,518+3,2267 % 2 0636 1.
Gy d,

rae c; d; AN ceeTa, NPONyLEHHOrO OCTEKNEHNEM, C; ;, d; ; AN KaX0ro 3TarnoHa useTa i BLIMMCNAT no dop-
Mynam:
- ONs cBeTa, NPOMYLLEHHOIo OCTEKNeHneM

1
¢ = — (4 — u,— 10vy), (38)
Vi
1
d,= — (1,708v,+ 0,404 — 1,48u,), (39)

Vi

- And CBeTa, NponyLeHHOro OCTeKNeHnem U 3atem OTpaXXeHHOro aTanoHoOM LBeTa i

1
¢ =— (4= uy;—10v;,), (40)
i
{
dy; = — (1,708v; + 0,404 — 1,48, ), (41)
ti

BblumcnsawoT KoopauHaThl LUBeTa B LBeToBOM npocTpaHcTBe CIE 1964 ons kaxgoro atanoHa useTa no

dopmynam '
: 100Y,; }3
W, =25(T‘-') =17, (42)
4
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Uy, =13W,, (u;, -0,1978), (43)

V., =13W; (v;, - 0,3122), (44)

BeluncnsaT oTKNOHeHWe KOOpPOWHAT LUBeTa KaXOoro 3talioHa uBeTa ino cpopmyne

ri r.i

: RV PR . . \E
AE; =\j(ut,i _Ur,i) +(vf,i ~¥, ) +(Vvt,i -W, ) - (45)
3uauenus U, V;, W,, atanoHos LBeTa, 0CBELUEHHBIX CTaHAapTHBIM UCTOUHMKOM cBeTa D65 (6e3 uc-

nonb30BaHUA OCTeKNeHUN), npuBeaeHbl B Tabnuue 7 (cm. [8]).
BbluMcnatoT MHOEKC LBETONEpeAadn Kax)aoro atanoHa useta i no opmyne

R;= 100 — 4,6 AE; (46)

BbiumcnawT oblWmnin nHOEeKC uBeTonepeaayu no copmyne
1
R, = EZR,- (47)

MakcumansHO BO3MOXHOE 3HaveHne obliero nHaekca usetonepeaayn R, = 100. 310 3Ha4eHne MoxeT
ObITb AOCTUrHYTO, €CNN CNeKTpanbHbIi Ko3adULNEeHT NPONycKaHUs OCTEKNEeHWs NOCTOSIHEH BO BCEM BUAW-
MOM AuanasoHe. B 0CBETUTENbHOM TexHWKe 3HadveHns obuiero uHaekca usetonepedayun R, > 90 xapaktepu-
3yl0T o4eHb Xopollyto, a R, > 80 — xopoluyto nepefady LieTa.

MNpumep pacdeta R, npusefeH B npunoxexdun D.

5.7 KoacpbpuumeHT 3aTeHeHUA

KoaddumumeHT 3aTeHeHunsa SC BbIMMCAAKT No hopmyne

SC=——: (48)

MpumevaHus
1 B HeKoTopbIX cTpaHax UCNomnb3yeTcs TEPMUH «0BLLMIA KO3 OULMEHT 3aTEHEHMSA ».

2 3HadveHwe 0,87 cooTBeTCcTBYET koadhdhmumneHTy obLiero nponyckaHns conHeyHow sHeprin BecupeTtHoro droat-
cTekna TonwyuHOW oT 3 40 4 MM.

6 NpeacraBneHue pe3ynsTaToB

O6wuit nHaekc useTonepenayun R, OKpyrnsT A0 ABYX 3Havawmx undgp. OcTanbHble XapakTepucTuku
OKPYTNSOT 40 ABYX 3HAKOB Nocrne 3anaToi. NpoMeXyToUYHble 3HaYeHWsl He OKPYTMSoT.

7 NMpoTokon UcnbiTaHUN

[MpoTOKON UCNbLITAHUA JOMKEH CoaepXaTb crneayoLly MHopMaLWio:

a) KONMMYeCTBO W TOMWKHY CMTOEB OCTEKNeHWs;

b) Tvn 1 pacnonoxeHwe cnoes (ONs MHOrOCMOWHOrO OCTEKNEeHUs), 0603HAaUYEHHbIX Kak HapyXHbIA CNoW,
BTOPOW BHYTPEHHWI CNOW, TPETUA BHYTPEHHUA CNON U T. A4.;

C) MO3ULMIO MOKPLITUA (ONA CTEKNA C NOKPbITMEM), C 0603HAYEHNEM NOBEPXHOCTEN CNOEB OCTEKMEHUS
1,2, 31T 4., HAYMHASA OT HAPYXXHOWN NOBEPXHOCTU HAaPYKHOIO CNOS;

d) 3Ha4YeHuA onpegensieMbiX XapakTepucTuk;

€) TUMN NPUMEHSeMOro cpecTBa M3MepeHus (C yKazaHWeM, ecnn UCMoNb3oBanack, NPUCTaBKU AN U3-
MepeHUst KO3PULMEHTOB OTPAXKEHUS UM MHTETPUPYIOLLLER chepbl U 3TANOHOB ANA U3MEPEHWI B OTpaxe-
HUK).
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Tabnuua 1 — lNpuBeaeHHbIE 3HA4EHWA NPOU3BEAEHWA OTHOCUTENBHOID CNEKTPanbHOro pacnpeneneHus D, aHepriu
U3ny4yeHua CTaHZapTHOro McTodHuKa cBeTa D65, oTHocMTENBHOWM chnekTpanbHOoM YyBCcTBUTENBHOCTU V(L) M MHTepBana

OMNWH BOIMH AR

M, HM D, V() Ak - 102 A, HM D, V(i) Ak - 102
380 0,0000 590 6,3306
390 0,0005 600 5,3542
400 0,0030 610 4,2491
410 0,0103 620 3,1502
420 0,0352 630 2,0812
430 0,0948 640 1,3810
440 0,2274 650 0,8070
450 0,4192 660 0,4612
460 0,6663 670 0,2485
470 0,9850 680 0,1255
480 1,5189 690 0,0536
490 2,1336 700 0,0276
500 3,3491 710 0,0146
510 5,1393 720 0,0057
520 7,0523 730 0,0035
530 8,7990 740 0,0021
540 9,4427 750 0,0008
550 9,8077 760 0,0001
560 9,4306 770 0,0000
570 8,6891 780 0,0000
580 7,8994

Tabnuua 2 — anBe,ELEHHbIE.‘ 3HaveHuA npomn3segeHna OTHOCUTENBHOINO CNeKTpankHOro pacnpejgeneHa aHeprum con-
HEYHOro nany4veHua Sk 1 UHTepBana annH BOMH Al

A, HM S, AL ®) A, HM S, AL ®)
300 0,0005 420 0,0268
320 0,0069 440 0,0294
340 0,0122 460 0,0343
360 0,0145 480 0,0339
380 0,0177 500 0,0326
400 0,0235 520 0,0318
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OkoHYaHue mabnuubi 2

A, HM S, Ar?) by HM S, AL 2
540 0,0321 1250 0,0211
560 0,0312 1300 0,0166
580 0,0294 1350 0,0042
600 0,0289 1400 0,0010
620 0,0289 1450 0,0044
640 0,0280 1500 0,0095
660 0,0273 1550 0,0123
680 0,0246 1600 0,0110
700 0,0237 1650 0,0106
720 0,0220 1700 0,0093
740 0,0230 1750 0,0068
760 0,0199 1800 0,0024
780 0,0211 1850 0,0005
800 0,0330 1900 0,0002
850 0,0453 1950 0,0012
900 0,0381 2000 0,0030
950 0,0220 2050 0,0037
1000 0,0329 2100 0,0057
1050 0,0306 2200 0,0066
1100 0,0185 2300 0,0060
1150 0,0136 2400 0,0041
1200 0,0210 2500 0,0006
a) OTHoCUTENBHOE CNeKTpanbHOe pacnpeaeneHne 3Hepriti CyMMapHOro COMHEYHOro M3nydeHus (MpsMoro 1 pac-
CESAHHOM0) paccyMTaHo No 3Ha4YeHUAM, NpuBeaeHHBIM B [6] ANA macchl Bo3ayxa 1; cogepxaHud snarn 1,42 cM ocagKoB;
cogepxanua o3oHa 0,34 cm npu cTaHOapTHBIX TemnepaTtype 1M AaenedHuu; ansbeno semHon nosepxHocTu 0,2; criek-
TpanbHOW ONTUYECKOW NNOTHOCTK aapo3onbHoro ocnabnenuns 0,1 (npu A = 500 Hm).

Tabnwuya 3 — I'lplee,u,eH Hbl€ 3Ha4Y€HWA NPOMN3BEAEHWNA OTHOCUTENBbHOINO CNEKTPAnbHOTO pacnpeaeneHna aHeprn yrb-
Tpacpnonemaoﬁ 4acT CONMHEeYHOro nanyyvyeHna U MHTepeana OnvH BONH Al

A, HM U, A
280 0,00000
285 0,00000
290 0,00000
295 0.,00000
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OkoHYaHue mabnuusl 3

Ay HM U, An
300 0,00063
305 0,00554
310 0,01471
315 0,02750
320 0,03975
325 0,056125
330 0,06757
335 0,06822
340 0,07183
345 0,07242
350 0,07681
355 0,07886
360 0,08142
365 0,09022
370 0,09911
375 0,10223
380 0,05193

Tabnuua 4 — CnekTpanbHble KOadhPULNEHTLI OTpaXeHUsl BOCbMW aTanoHoB uBeTa (1—=8), ucnonbayemble Ans pac-
yeTa obLero uHAekca LUBeTonepenaqu

Homep aTanoHa ugeta
k., HM
1 2 3 < 5 6 7 8

380 0,219 0,070 0,065 0,074 0,295 0,151 0,378 0,104
390 0,252 0,089 0,070 0,093 0,310 0,265 0,524 0,170
400 0,256 0,111 0,073 0,116 0,313 0,410 0,551 0,319
410 0,252 0,118 0,074 0,124 0,319 0,492 0,559 0,462
420 0,244 0,121 0,074 0,128 0,326 0,517 0,561 0,490
430 0,237 0,122 0,073 0,135 0,334 0,531 0,556 0,482
440 0,230 0,123 0,073 0,144 0,346 0,544 0,544 0,462
450 0,225 0,127 0,074 0,161 0,360 0,556 0,522 0,439
460 0,220 0,131 0,077 0,186 0,381 0,554 0,488 0,413
470 0,216 0,138 0,085 0,229 0,403 0,541 0,448 0,382
480 0,214 0,150 0,109 0,281 0,415 0,519 0,408 0,352
490 0,216 0,174 0,148 0,332 0,419 0,488 0,363 0,325
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OkoHYaHuUe mabnuubl 4

Homep atanoHa ugeta
A, HM
1 2 3 4 5 6 7 8

500 0,223 0,207 0,198 0,370 0,413 0,450 0,324 0,299
510 0,226 0,242 0,241 0,390 0,403 0,414 0,301 0,283
520 0,225 0,260 0,278 0,395 0,389 0,377 0,283 0,270
530 0,227 0,267 0,339 0,385 0,372 0,341 0,265 0,256
540 0,236 0,272 0,392 0,367 0,353 0,309 0,257 0,250
550 0,253 0,282 0,400 0,341 0,331 0,279 0,259 0,254
560 0,272 0,299 0,380 0,312 0,308 0,253 0,260 0,264
570 0,298 0,322 0,349 0,280 0,284 0,234 0,256 0,272
580 0,341 0,335 0,315 0,247 0,260 0,225 0,254 0,278
590 0,390 0,341 0,285 0,214 0,232 0,221 0,270 0,295
600 0,424 0,342 0,264 0,185 0,210 0,220 0,302 0,348
610 0,442 0,342 0,252 0,169 0,194 0,220 0,344 0,434
620 0,450 0,341 0,241 0,160 0,185 0,223 0,377 0,528
630 0,451 0,339 0,229 0,154 0,180 0,233 0,400 0,604
640 0,451 0,338 0,220 0,151 0,176 0,244 0,420 0,648
650 0,450 0,336 0,216 0,148 0,175 0,258 0,438 0,676
660 0,451 0,334 0,219 0,148 0,175 0,268 0,452 0,693
670 0,453 0,332 0,230 0,151 0,180 0,278 0,462 0,705
680 0,455 0,331 0,251 0,158 0,186 0,283 0,468 0,712
690 0,458 0,329 0,288 0,165 0,192 0,291 0,473 0,717
700 0,462 0,328 0,340 0,170 0,199 0,302 0,483 0,721
710 0,464 0,326 0,390 0,170 0,199 0,325 0,496 0,719
720 0,466 0,324 0,431 0,166 0,196 0,351 0,511 0,725
730 0,466 0,324 0,460 0,164 0,195 0,376 0,525 0,729
740 0,467 0,322 0,481 0,168 0,197 0,401 0,539 0,730
750 0,467 0,320 0,493 0,177 0,203 0,425 0,553 0,730
760 0,467 0,316 0,500 0,185 0,208 0,447 0,565 0,730
770 0,467 0,315 0,505 0,192 0,215 0,469 0,575 0,730
780 0,467 0,314 0,516 0,197 0,219 0,485 0,581 0,730
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Tabnuua 5 — OTHOCUTENBLHOE CneKkTpanbHOEe pacnpeneneHne aHeprn U3ny4yeHus CTaH4apTHOro UCTOYHUKA cBeTa

D65 ana anwH BonH ot 380 oo 780 HM, HopmanuaoBaHHoe no 3HadeHusam ot 100 go 560 Hm

CneKkTpanbHbIi NOTOK CnekTpanbHbliA NOTOK
., HM dp, i h, HM do, o
dh dh

380 50,0 590 88,7
390 54,6 600 90,0
400 82,8 610 89,6
410 91,5 620 87,7
420 93,4 630 83,3
430 86,7 640 83,7
440 104,9 650 80,0
450 117,0 660 80,2
460 117.,8 670 82,3
470 114,9 680 78,3
480 115,9 690 69,7
490 108,8 700 71,6
500 109,4 710 74,3
510 107.,8 720 61.6
520 104,8 730 69,9
530 107,7 740 75,1
540 104,4 750 63.6
550 104,0 760 46.4
560 100,0 770 66,8
570 96,3 780 63,4
580 95,8

Tabnuua 6 — YaenbHble GnekTpanbHbIe koopauHaTtel ueeta X(L), ¥(1), Z(1) ctaHaapTHoro Habnogatens CIE 1931
(yron o63opa 2°) ansa guanasoHa AnvH BorH oT 380 go 780 HM ¢ UHTepBanom ArivH BorH 10 HM

X, HM X(3) 765 Z(n)

380 0,001368 0,000039 0,006450
390 0,004243 0,000120 0,020050
400 0,014310 0,000396 0,067850
410 0,043510 0,001210 0,207400
420 0,134380 0,004000 0,645600
430 0,283900 0,011600 1,385600
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OkoHYaHue mabnuupbi 6

R, HM x(n) ¥ Z(n)

440 0,348280 0,023000 1,747060
450 0,336200 0,038000 1,772110
460 0,290800 0,060000 1,669200
470 0,195360 0,090980 1,287640
480 0,095640 0,139020 0,812950
490 0,032010 0,208020 0,465180
500 0,004900 0,323000 0,272000
510 0,009300 0,503000 0,158200
520 0,063270 0,710000 0,078250
530 0,165500 0,862000 0,042160
540 0,290400 0,954000 0,020300
550 0,433450 0,994950 0,008750
560 0,594500 0,995000 0,003900
570 0,762100 0,952000 0,002100
580 0,916300 0,870000 0,001650
590 1,026300 0,757000 0,001100
600 1,062200 0,631000 0,000800
610 1,002600 0,503000 0,000340
620 0,854450 0,381000 0,000190
630 0,642400 0,265000 0,000050
640 0,447900 0,175000 0,000020
650 0,283500 0,107000 0,000000
660 0,164900 0,061000 0,000000
670 0,087400 0,032000 0,000000
680 0,046770 0,017000 0,000000
690 0,022700 0,008210 0,000000
700 0,011359 0,004102 0,000000
710 0,005790 0,002091 0,000000
720 0,002899 0,001047 0,000000
730 0,001440 0,000520 0,000000
740 0,000690 0,000249 0,000000
750 0,000332 0,000120 0,000000
760 0,000166 0,000060 0,000000
770 0,000083 0,000030 0,000000
780 0,000042 0,000015 0,000000
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Ta6nuua 7 — 3Havenus Uy, V., W,, aTanoHoB uBeTa, 0CBELLEHHbIX CTAHAAPTHBLIM UCTOMHUKOM cBeTa D65

rOCT EN 410—2014

Homep atanoHa upeta U, Vr.r W,",
1 31,92 8,41 60,48
2 15,22 23,76 59,73
3 -8,34 36,29 61,08
4 -33,29 18,64 60,25
5 —26,82 -6,55 61,41
6 -18,80 -28,80 60,52
7 9,77 —-26,50 60,14
8 28,78 -16,24 61,83
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MpunoxeHune A
(o6azaTtensHoe)

MeToguka pacyeTa CnekTpalbHbIX XadPaKTepPUCTUK NMNCTOBOIO cTeKna pa3|-|0|.7| TONWWHbI ulvunu uBeTta

A.1 MNMopagok pacyeTta cnekTpanbHbIX KO3 (PULMEHTOR NPONYCKaHUA U OTPaXeHUs cTekrna 6e3 NoKpbLITUA
TOMLMHON ¥ NO U3MEPEHHOMY CNeKTpanbHoOMY Ko3dhhMUNEeHTY NPONYCKaHWsA CTeKna TOMWWHOW X

3HaveHna KoadhPULIMEHTOB NponyckaHus U oTpaXeHUs yKasbiBaloT He B npoueHTax (oT 0 go 100), a B gonsx eau-
Huupl (ot 0 go 1).
McxooHele AaHHbIE:

-cx(l) — CNeKTpanbHbli KO3 MULMEHT NPOMNYCKaHWsA CTeKNa TOMNLWWHOM X;

1(A) — KO3HULMEHT NPENOMEHUS 3TOMO CTEKNa (4Ns HATPWH-KaNbLMA-CUMKaTHOrO cTekna cM. [9]).

CnekTpanbHbIi KO3thdULMEHT NpoNycKaHWs cTekna TONWUWHOW y BeIYMCNAIOT no dopmyne

rae pg(h) — koadpdnumeHT oTpaxeHWs Ha rpaHuLe Bo3oyx — CTeKNo, onpeaensemMbiii no opmyne
2
n(»)-1
ay=| WA (A.2)
ps( ) |:1'1(7‘-)+1
Tf:y(k) — K03hpULUMEHT BHYTPEHHErD NPOMNYCKaHUS CTEKNA TOMLWMHON y, onpeaensemMslii no dpopmyne

Ty (M) =T (1)]%, (A.3)

rae T;,(A) — koatbprLMEHT BHYTPEHHETO MPOMYCKaHWs CTekna TONMLWMHON X, OnpeaensemMslii No U3MepeHHOMY Criek-
TpankHOMY KO3hMLMEHTY NPONycKaHWs 3TOro cTekna no dopmMyne

(1-p, ()" + 402 ()20 ~[1-p, ()
i 20 (x)] | -

MonoBHeIM 0Bpa3zomM paccHUThIBaIOT CNEKTpanbHbIA KO3MMUUNEHT OTPaXEHMA CTeKNa TONWMHOMW ¥ no dopmMyne

p, (1) =p,(4) 1+[11:?§(3)]:fszyf; f "9

Mpumep — Mnacmura 3eneHo20 cmekna monwjuHol 3,0 MM coeniacHO U3MepeHuUsM umeem npu 550 HMm
crnekmpasbHbIl KoaghghuyueHm nponyckaHus 0,83 u koaghpuyuenm npenomnerHus 1,525. Tpebyemcsa paccyu-
mame ko3ghghuyueHm NPonycKaHusl MakKozo ¥e cimeksia monwuHold 5 Mm.

PeweHue

x = 3,00;

T, = 0,83;

n = 1,525;

y = 5,00;

no (A.2) onpedenaiom pg =0,0432;

no (A.4) onpedensaiom Tix= 0,9053;
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no (A.3) onpedensom Tiy = 0,8472;
no (A.1) onpedensom T, = 0,7766, okpyansiom do 0,78;
no (A.5) onpedensom Py = 0,0717, okpyansarom do 0,07.

A.2 MNopsagok pacyeTa cnekTpanbHbIX KO3 ULMEeHTOB NPONyCKaHUA U OTPaXEeHUs CTeKrna TOMNWWHOW y
C NOKPbLITUEM MO CreKTPanbHbIM Ko3ddULMeHTamM NPONYCKaHWA U OTPAaXEHWUA APYroro cTekna Tonlm-
HOW X C TaKMM Xe NOoKpbITUEM

A.2.1 XapaKTepuCTUKKU CUCTEMbI BO34YX — NOKPbLITUE — CTEKIO

B npuBeneHHbIX HKe hopMyrnax NpUMeHeHsbl cnegytoline obo3HavyeHns OTOMETPUYECKMX XapaKTEPUCTUK NOKPbI-
TWUA B CUCTEME BO3[AYX — MOKPbITUE — cTekno (cMm. pucyHok A.1):

1) ry(h) — cnexkTpanbHbIi KO3ULMEHT OTpaXeHUA NOKPLITUA AN Ny4Ya, Nafallero Ha NMokpsbiTUe co CTOPOHbI
BO3AYXA;

2) ry(h) — cnexTpanbHblid KO3MMMLIMEHT OTPaXKEHWA NOKPLITUA ANs Myya, Naaaoulero Ha NoKpbITUe CO CTOPOHBI
CTekna;

3) t.(x) — cnekTpankHbIi KOAMMULIMEHT NPONYCKAHUA CUCTEMBI BO3AYX — MOKPLITUE — CTEKIO.

3Ha4yeHWA aTUX XapakTePUCTUK paccHMUTBLIBAIOT NO NpeaBapUTENbLHO M3MEPEHHbBIM CNeKTpanbHbIM XapakTepucTrkam
pg(k) n T().) obpasuya cTekna, Ha KOTOPOE HAHECEHO MOKPLITME, U MO CNEAYIOLWMUM U3MEPEHHBIM XapakTepucTUKam:

4) p4(2) — cnekTpanbHbIA KOIMMULUEHT OTPAKEHUA CTEKMA C NOKPLITUEM, M3MePEeHHbI B HanpaBneHn Bo3ayx —
NOKPLITUE — CTEKMO;

5) po(A) — cnekTpankHbI KOAMMOULMEHT OTPAKEHWA CTEKNA C NMOKPLITUEM, N3MEPEHHbIV B HanpaBneHn1 Bo3ayx —
CTEKNO — MOKPLITUE;

6) (1) — cnekTpanbHbIA KO3(hULIMEHT NPONYCKaHWS CTEKNa C NOKPLITUEM.

1 — NoKpbITWe; 2 — NNacTuHa cTekna; 3 — HanpasneHue BO34yX — MNOKPbiTUE; 4 — BO3AyX; 5 — HanpaBneHWe CTeKno — MNoKpbITUe —
BO34YyX

PucyHok A.1 — WnniocTpauuna o6o3HaueHnii ry, 1y, t,

MpumMeHsatoT cnegytoline hopmynbl:

(o) 0)- 20 a8)
r () P2 (7“) ) (7")
(%) D(A)T () | (A7)
t(A)[1-p. (2)
rne D(A) =p. (A)[pz(A)—p. (\)]+[1-p. W] (A.9)

pg(h) v T{A), xapakTepusytoLLne NCXOAHOE CTEKNO, — B COOTBETCTBMN C A.1.
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A.2.2 XapaKTepUCTUKU pa3HbIX CTEKON ¢ OAUHAKOBbLIM NOKPLITUEM

Mo xapakTepucTkam CUCTEMbI BO3OYX — MOKPbLITUE — CTEKIO MOXHO paccynTaTh CMEeKTpanbHbIe XapakTepucTUKK
[APYroro CTekna c TakuM e NOKPbLITUEM M C TaKUM Xe KoadhduumeHToM npenomrneHuns (cm. [8]).

MpumeHstoT cnegytowue popMynel

py(A) = G(R)JW' (A.10)
p(A)=p, (1) + (M[1-2. (] () (A11)

D(x)

o)=L (72.](2)(k)t° &) (A12)

e D'(A) =1 - py(h) rp(h) T2(0), (A.13)

T{(h) 1 pg(h) — COOTBETCTBEHHO KOS MULNEHT BHYTPEHHETO NPONYCKaHUA U KOSMULIMEHT OTPaKEHUA Ha rpaHuLe
BO3[yX — CTEKMNO APYroro CTeKNa C NokpeITUeMm.

Mpumep — Ompaxarouiee MoKpbiMue HaHeceHo Ha GecuyeemHoe cmekso monuwuHol 6,00 mm. Ha dnuHe
80s1HbI 550 HM makoe cmekJ1o ¢ MOKpbIMueM uMeem credyroujle onmuYecKue xapakmepucmuku:

- Koaghghpuyuenm nponyckarusi t = 0,377;

- KoaghghuyueHm ompaxeHus, U3MepeHHbIll CO CMOPOHbLI MOKPLIMUSA py = 0,345;

- KoaghhuyueHm ompaxeHusi, U3MepeHHbIl CO CMOPOHbI 6e3 MoKpPLIMus py = 0,283,

Kakoeb! xapakmepucmuku 3e1eHo20 cmeksia moawuHoll 4 MM ¢ makuM e fnoKpbimuem?

Mpednonazaemcs, ymo GecyeemHoe U 3e/1eHoe CMeKo uMerom o0UHaKoebIl KoaghguyueHm npenomne-
Husim = 1,525.

PeuwieHue:

Mpexde, yem npumeHums ¢hopmynei (A.6—A.9), cnedyem paccHumame Ko3ghghuyueHm eHympeHHe20 npo-
nyckaHus 1; 6ecyeemHozo cmekna monujurot 6,00 Mm.

Y4umebiean, Ymo koaghghuyueHm nponyckaHusa becysemHoz2o cmekna monuwuHou x = 6,00 mm t, = 0,894,
no (A.2, A.4), onpedensirom:

t; = 0,9749 dna 6ecysemHozo cmeksia monujuxol 6,00 mm;
no (A.9) onpedensrom D = 0,9258;
no (A.6) onpedenaom ry =0,3384;
no (A.7) onpedensaom ry = 0,2725;
no (A.8) onpedensom t. = 0,3997.

Ana npumenerus popmyn (A.10 — A.13) mpebyemca 3Hamb KO3ghehuyueHm eHympeHHe20 NpornycKaHus
3e/1eH020 CmeKJla MoJTWUuHOU 4 Mm.

B coomeemcmeuu ¢ npumepom, npueedeHHbiM 6 A.1, no (A.3) nonyyarom crnedyroujee 3HayeHUe:
T = (0,9053)%3 = 0,8758;

no (A.13) onpedensrom D' =0,9910;

no (A.10) onpedensom pq = 0,3437, okpyanarom do 0,34;

no (A.11) onpedensitom py = 0,2363, okpyansiom do 0,24;

no (A.12) onpedensrom T =0,3379, okpyansom do 0,34.
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MpunoxeHune B
(obsAzaTensHoe)

MeToguka pacyeTa CneKTpanbHbLIX XapPakKTepPUCTUK MHOFOCIOMHOIO CTeKkna

B.1 BeegeHune

B HacTosweM npunoxeHun NnprBeaeHsbl pacyeTbl KO3 OULMEHTOB NPOMYCKaHUA U OTpaXeHnsa ¢ obenx CTopoH ANns
CUCTEM, COCTOALLMX U3 OOHOWM cpedbl Mexay OBYMs NOBEPXHOCTAMM, U CUCTEM, COCTOALLMX U3 OBYX Cped Mexay Tpems no-
BEPXHOCTAMMW, HAanNpMmep, AN MHOrOCMNOWHOIo CTeKNa C MOKPbITUEM, PAcNONOXEHHBIM MEXAY MPOMEXYTOYHBIM CNIOEM U
OOHWM 13 NUCTOB cTekna. MNpeaycMoTpeH NpsMol NOPAAoK pac4eToB, NPU KOTOPOM KoadduLMeHTE! 0BLLero NponycKaHus
¥ OTpa)KeHWs CUCTEMBI ONPEAENAIOTCH No KoadduUMEHTaM NPONYCKaHUA W OTPEPKEHUS NOBEPXHOCTEN U KoahULMEHTY
BHYTPEHHero NponycKaHusi cpedbl, U 0bpaTHbIN NOPSAA0K pacyeToB, MPY KOTOPOM KO3 MLUMEHTEI NPOMNYCKaHUs 1 OTpae-
HWS MOBEPXHOCTEN U KO3hPULIMEHT BHYTPEHHEND NPOMNYCKaHUA cpedbl onpenenanTes (Mnu namepstoTca) no koadpduum-
eHTaMm 0bLLero NPomnyckaHusa W OTPaXKeHUs CUCTEMBI.

CregyeT OTMETUTb, YTO BCE XapakTEPUCTUKW 3aBUCAT OT AMNWHbl BOMHEL. Tem He MeHee, NpuBedeHHbIe aanee dop-
Myrbl MOTYT NPUMEHATLCA Ana Ntobor AnvHbel BonHbl. Kpome Toro, B N6oM cucTeMe ecTb TONBbKO TPK XapakTepuCTUKK,
KOTOpble MOTYT BbITe U3MEpPEHb! (KO3ULMEHT NPOMYCKaHUA U KO3PULUEHTEI OTpaxeHUs ¢ obenx CTOpoH), YTo orpa-
HWYMBAET KONMUYECTBO XapaKTePUCTMK NOBEPXHOCTU U Cpedbl, KOTOpble MoryT BbelTe onpedeneHsl Mo 0gHoON Nbon rpynne
n3MepeHuin, o Tpex.

B HacToAweM npunoxeHun npusBegeHsl ToYHbIe (POpMYyribl ANA pacHeTa cnekTparnbHbIX XapakTepucTK O4HOro nu-
CTa CTekna C MoKpbiTMeM unu 6e3 NoKpbITUA, U MHOTOCIOWHOIO CTeKNa, B KOTOPOM nobas unu Bce NOBEPXHOCTU UMEIoT
nokpbiTWe. [ina nnniocTpauuu pacyeToB nNpuBeaeHs! NpUMepsI. PedyneTaTel pacyeToB NpedcTaBneHbl YUCNaMu C LUECTBI0
3HaYawmMmMK umudpamu, 3To He 03HayaeT, YTO pacyeTbl MMEKT OaHHbBIN YPOBEeHb TOYHOCTUW, HO MO3BOMSAET NPOBECTH MPo-
BEPKY BbIYUCMEHWIA.

B.2 TepmuHonorus

B HacToslemM NpuMoXeHUM cucTeMa paccMaTpyvBaeTCA Kak onpefeneHHoe KONMYecTBO MOBEpXHOCTEW, pasfens-
OWMX cpedbl, a NpAMOoe HanpaBneHWe Kak CBeT, Najarlmii cneea Hanpaso. Cpenbl ¥ NOBEPXHOCTU HYMEPYIOTCS cresa
Hanpaeo.

MoBEPXHOCTUN XapaKTepu3yTcs KoahULMEHTAMI NPONYCKaHUA 1 OTpaxeHus ¢ obeux ctopoH. [ina atux xapakTte-
PUCTWK MPUHATEI criegytoline 0bo3HaveHus:

t; — ko2 PULUMEHT NPONYCKaHMsA i-0A NOBEPXHOCTU (0AMHaKoBbI Ans oboux HanpaeneHui);

r; — KO3(h(PULMEHT OTpaMKeHWUs -0 NOBEPXHOCTM ONA Nyya, Nafatolwero B NpAMOM HanpaeneHuu;

I'; — KO3(pOUUMEHT OTpaXeHWs j-0i NOBEPXHOCTK ANd ny4a, nagaiollero B obpaTtHoM HanpaeneHuu.

[na xapakTepucTuk Kaxa0W cpegbl NPUHATEI cnegyowme 06o3HayYeHns:

T; — KO3 MUMEHT BHYTPEHHETO NPONYCKaHWs i-0i cpeabl (0AMHaKoBbI ANA 060MX HanpasneHuii),

d; — TonwmHa i-oi cpeael.

Ona koadpdpuumeHToB 0OLIEero MponycKaHUs M OTPadKeHUs cUcTeMbl (Y4MTbIBAKLUMX MHOTOKpaTtHoe BHYTpeHHee
oTpa)eHue), onpefensieMelX MO XapakTEPUCTUKAM Cped WM MOBEpXHOCTEN (MNU U3MEPSEMBLIX), MPUHATLI cheaylowme
obo3HaveHus:

T — Kk03ahMUMEHT 0BLLEro NponyckaHna CUCTEMBbI;

p— KoachdmumeHT 0b6LIero oTpaxeHus CMCTeMbl nd Mny4a, NafaloLwwero B NPAMOM HarnpasreHuu;

P — k03chthULMEHT OBLLEro OTPaXeHMst CUCTEMbI ANA My4ya, NaAaloliero B 06paTHOM HanpaBneHni.

B.3 BazoBble thopmMynbl

B.3.1 O6wue cBepeHUs

B nanHom paapene npuseneHsl 6azoeeie opmMynbl, KOTOpLIE NPUMEHSAIOTCH NS BCEro NPUMOKEHUS.

B.3.2 KoachdpmumeHT BHYTpPEeHHEro nponyckaHuA cpepn ¢ oAMHAKOBLIM KoadrUuneHTOM ocnabneHusa, HO
pa3HOW TONLMHON

KoadhhuumeHT BHYTPEHHEro NponyckaHusa cpenbl BLIMUCNAKT no dopmMyne

_ Ank(M)d
t=0 * (B.1)

roe k(i) — koadpdomumeHT ocnabneHus cpenpbl TONWWHOW d Ha ANWHE BOMHbI A.
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Ecnu OBe cpedbl UMEIOT OAWHAKOBbIE KO3(MUUWEHTEI OCNABNeHUs, HO pasHyo TOMLWMHY, WX KO3MMULNEHTLI BHY-
TPEHHETD NPOMNyCKaHWA CBA3aHbI Mexay coboi COOTHOLLEHUEM

=1 (B.2)

rae T4 U d; — koathhuUMeHT BHYTPEHHEro NpomnyckaHWs 1 TonLiMHa Nepeoi cpeabl;
Ty M dy — KO3MPMOULMEHT BHYTPEHHEro NPONyCcKaHUA U TOMLWWHA BTOPOHA cpedbl.

YpasHeHue (B.2) npumeHsatoT, ecnu TpebyeTtcs onpenennTe KoathUUNEHT BHYTPEHHEND NPOMYCKaHWA 0QHOMO k-
CTa cTekNa Mo M3BECTHOMY KO3(hMULMEHTY BHYTPEHHErO NPOMYCKaHUs ApPYroro nNvicta cTekna, MMEeLLEero Takol xe Ko-
abpuuneHT ocnabnexus, HO Apyryo TonwmHy. AHanoru4Ho (B.2) MoXHO NpUMEHATL ANA NPOMEKYTOYHBIX CITOEB pasHoi
TOMLWMHBI.

B.3.3 KoadhdpuumeHT o6Liero BHyTpeHHero nponyckaHva OBYyX COCeHUX cpen ¢ OOWHAKOBLIMMW NOKa3arte-
nAMKU NpenomMneHus

Ecnuv gee cocegHve cpedbl MMEIOT OOQMHAKOBLIE NOKA3aTeNy NperoMneHs, pasaensowas ux NoBepxXHOCTs UMEET
KO3(hDULMEHT OTPaKEHWA, PaBHLIA HYMo, W KoadhduumeHT nponyckanus, paeHbln 100 %. B aTom cnyvyae koadduumeHT
obLero BHyTPEHHEro nponyckaHus AByX (unu Bonee) cpeq BLIYMCNAKOT No dopmyne

T=1T4 Ty, (B.3)

roe T — Ko3adhUUMEHT OBLLEro BHYTPEHHETO NPONyCcKaHUsA OBYX CPem;
T T, — KO3MDULIMEHTEI BHYTPEHHEro NporycKaHWa NepBoii 1 BTOPOi cpedel.

HaHHyto dopmyny NpUMEHSIOT, €CN B MHOTOCIIOMHOM CTEK/TE MPOMEXKYTOUHbIA CII0N MMEET Takow »Ke noKasaTenb
npenomMneHns, Kak u NUCT (MUCTLI) CTekna, HO ApYron KoaduumMeHT ocnabneHus.

B.3.4 KoadrpnumeHThl NponyckaHusa ¥ oTpaXeHWUsA Henornowaruier NoBepxXHOCTH

[lnsa onucaHWsa HenornoLatowein NoOBepXHOCT OCTaTOMHO YKasaTh NMMB0o KoadhUUMEHT NponycKkaHus, Nibo Koad-
OMUMEHT NOIMOLLEHNUS, Tak Kak 3TU KoahPULMEHTLI CBA3aHbI Mexay cOGOM COOTHOLLEHUAMMK
!

Grr=1 wmor=n,

(B.4)

rae t;, r, ri — KO3(MUUMEHTLI NPONYCKaHUA U OTPaXeHUs ¢ 0BenX CTOPOH /-0 NMOBEPXHOCTK.

B.4 Cuctembl ¢ ABYMSA NOBEPXHOCTAMM

B.4.1 Pacuet KoadpcpmuymeHTOB 06LLEro NponyckaHMa U obLero oTpaXKeHMA CUCTeMbI MO XapaKTepucTukam
NoBepxHoCcTel U cpenbl
Ha pucyHke B.1 npencraeneHa cuctema ¢ ABYMSA NOBEPXHOCTAMM, OrPaHUYMBAIOLLMMW OOHY CPeay.

i

Pr {4-?

|
!

T

| |

i = 2
— 0
= = !

PucyHok B.1 — CucTemMa ¢ AByMsi MOBEPXHOCTSIMM, OrpaHUYvMBaOLLMMY OOHY Cpeay
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[ns oNUcaHusi CUCTEMBI C ABYMS MOBEPXHOCTAMU, OrpaHMYMBaOLLMMK OOHY cpeay (PUCYHOK B.1), NCNonbaykoT cre-

OYHLWWE XapakTepUCcTUKn:

T — K03hPULMEHT 0BLLEro NponycKaHNs CUCTEMBI, YHNTLIBAIOLLMIA MHOrOKpaTHOE BHYTPEHHEE oTpaxkeHue;

Pr — KOBCbeHLI,MeHT OGLLI,eFD OTpaXeHunAa CHUCTEeMbI, yHMTbIBaI'DLLI.VIIT‘I MHOrOKpaTtHoO€ BHYTPEHHEE OTpa)XeHue, OnA

nyya, nagakvLlero crnesa;

PT — KOIDUUMEHT OBLUETO OTPAKEHWS CUCTEMbI, YYMTHIBAIOWMIA MHOTOKPATHOE BHYTPEHHEE OTPaKEHWe, AN

ny4a, nagawLLero cnpaea;
t; — K03 OULMEHT NPONYCKaHMA NOBEPXHOCTN 1;
ry — KoathULIMEHT OTpaXeHUs NoBepxHocTH 1 Ang nyya, nagawLlero cneea;
Ty — KO3ULMEHT OTPaKeHVs NoBepxHOCTW 1 Ans ny4a, nagalolero cnpasa;
ty; — KoapULMEHT NPONyCcKaHNA NOBEPXHOCTY 2;
ry — KO3 MLIMEHT OTpaMeHUs NOBEPXHOCTU 2 And ny4a, najarLlero cnesa;
I, — KO3(hhULIMEHT OTPaXKEHWA NOBEPXHOCTH 2 ANA Ny4a, NajaloLlero cnpasa;
T, — k03dhPNUUMEHT BHYTPEHHErO NponyckaHua cpeast 1;
d, — TonwuHa cpefbl 1.

KoathpuumeHTsl obLluero nponyckaHus 1 0BLero oTpaXeHua cUcTeMbl BLIYMCIIAKOT MO XapakTepucTiKam rnoBepx-

HOCTel 1 cpedbl No hopmynam

_ e ;
iz

1_"'1171‘r2

2,2
pr =1+ tun
T 4ol
17172

1 242

ol =rl+ Tty
R TP
1"'2

Mpumep, unmocmpupyrowuil npouedypy pacyema
HcxodHble OaHHBbIe:
t, = 0,600000, r, = 0,200000, ry = 0,150000,

T, = 0,940000,
t, = 0,85000, r, = 0,070000, r} = 0,090000,

Pesynsmamsi pac4yema koaghcpuyueHmoe obuwjez0 nponyckaHus u o6uje2o ompajxeHus cucmemsl:

T = 0,483889,
pr=0,222475,
pf_.- =0,186657.

(B.5)

(B.6)

(B.7)

B.4.2 PacueTt xapakTepuCcTUK NOBEPXHOCTEN M cpeAbl No koadduumneHTam oblero nponyckaHus v obuero

OoTpaXeHUA CUCTeMbI

B.4.2.1 OnpepeneHue kKo3tduULuMeHTa BHYTPEHHEro nponyckaHusa U KoadpuumMeHTOB OTpaXeHUsA MoBepXx-

HOCTEeW NUcTa cTekna Ges NOKPbITUA

TeopeTuyeckn ana onpegeneHnsa koapduLneHTa BHYTPEHHEero nponyckaHus U KoadULMEHTOB OTPakeHusi no-
BEpPXHOCTEN NMcTa cTekna 6e3 nokpeITMA MOryT BbiTh Mcnonb3oBaHsl hopmynel (B.5), (B.6), (B.7). Tak kak NOBEPXHOCTU He
MMEIOT MOKPbITHS, OHW ABNAIOTCS HEMOrMOLWALWMMK, TO eCTh MOXHO UCMONb30BaTk ypaeHeHue (B.4). Cuctema asnsetca

CUMMETPUYHOM K Pr=Pr
KoadpchnumeHTsl oTpa)keHUsi NOBEPXHOCTEN BbIYMCNAKT No dopmyne

-b—+b? -dac

,a=2-p., b=p2 -2 —2p, -1, C =
o0 Pr pr —% —2pr Pr,

n=hn=

rme T, — KOA@UUWEHT BHYTPEHHETO NPOMYCKaHUA NcTa cTekna;
ry U r, — KO3(UUMEHTHI OTPaXKEHUA NOBEPXHOCTENW;

TrWpr — WU3MEPEHHbIE KOSCbeMLI,VIeHTbI obuwero nponyckaHnAa 1 obuwero OTpaXeHWUd nNUcTa cTekna.
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KoathhunumeHT BHYTPEHHErO NPOMYCKaHWUA BbIMMCNAT No hopmyne

_ —b++/b* —4ac

T, e a=tr? b=(10-r) c=-r, (B.9)

Taloke onsa onpefeneHvs Ko3achduLMeHTa BHYTPEHHETO NPOMYCKaHWsA MOXHO WCMONb30BaTh (popMyny

-,,1=_b+7 vb* - dac a=1 b=m -1 (B.10)
2a ' Ty ' '

[nsa onpegeneHnsa KoaddOUUNEHTOB OTPaKEHWS NMOBEPXHOCTER MOXHO UCNONbL30BaTE OPMYNyY

P . S (B.11)

Mpumep, unmocmpupyowuil npouedypy pacyema

Ecnu usmepeHHbie Koagbghuyuenmbl obuwezo npornyckaHus u obuezo ompaxeHua tp = 0,895300,
pr = 0,074738, mozda koaghgpuyueHm eHympeHHe2o nponyckaHus 1, = 0,970000 u koaghhuyueHmsl ompaxeHus
nosepxHocmel ry = r, = 0,040000.

Ha npakTuke ry oBbIMHO ONPEAEensIoT KOCBEHHLIM NYTEM, OMpeaenss nokasarens NPernoMeHns CTekna u no ero
3HAYEHUI0 PACcCYUTLIBas KOAMUUWNEHT OTpaxKeHWUA. [py HOpManbHOM NageHUM KoaULMEHT OTPaXKEHWS NOBEPXHOCTH
BLIYUCTIAKT Mo chopmyne

(n—1)% + k2
rf=— (B.12)
1 2 D
(n+1)+k
rne A=n-ik
n — nokasaTenb NpernoMneHus CTekna;
k — koadpbrumeHT ocnabneHus cTekna.

[Ons HaTpui-kanbUWA-CUNIMKATHOro CTeKNa B CONHEYHOM Anana3oHe K << n, Noatomy BMecTo chopmynsl (B.12) npu-

MEHSAIT hopMyny
N2
q=[” 1). (B.13)
n+1

3artem no dopmyne (B.9) BbiuMcnAT KOadhMULMEHT BHYTPEHHENO nponyckaHusa. PekomeHgyeTcs BolOupaTtb aTOT
crnocob BMecTo ncnons3osaHusa dopmynel (B.8), ecnu HET TOYHbIX AaHHBIX U3MEPEHUI KOIMDPULMEHTA OTPAKEHWUS.

Mpumep, unnrocmpupyrowuil npoyedypy pacyema

OnpedeneHHbIl NoKazamene npenomneHus 1,52.

H3mepeHHbIl Koaghgpuyuenm obuwiezo nponyckaxus 0,89.

o hopmynam (B.13) u (B.9) nonyyerni ry = 0,042580 ut, = 0,969270.

Ecnu TpebyeTcs onpegenuTe KoahUUMEHT BHYTPEHHErO NPONyCKaHUA Takoro e cTekna Apyroil TONWWHBI, MOXKHO
BOCMNOML30BaTLCA ypaBHeHWeM (B.2).

B.4.2.2 OnpepeneHnWe XapakTepMCTUK NOBEPXHOCTU NMUCTa CTeKNa C NOKPbITUEeM, HAHeCeHHLIM TOMNbLKO Ha
OOHY NOBEPXHOCTb, €CIIN U3BECTHbI XapaKTePUCTUKM BTOPOW NOBEPXHOCTH

KoadhhuumeHTsl NponyckaHWa U OTPaKEHUS MOBEPXHOCTU C MOKPLITUEM MOXHO ONpeaenuTb, ecrnn kKoaduuneHT
BHYTPEHHEro NPONyCckaHUs NUCTa CTEKNAa NpeaBapuTEnLHO onpeneneH no B.4.2.1 u xapakTepycTUKM BTOPOK NOBEPXHOCTU
(t2, ron rg') npefeapuTentsHo onpegeneHsl no B.4.2.1 unu gaHHeiM cnocobom. Ecnmn Ha noBepxHOCTU 1 ecTb nornoLyato-
LKA Cnon, ko3 UUNEHTLI NPONYCKAHWSA 1 OTPaXKEHWA BbIMUCNAOT No hopmynam

=T (B.14)
T (t2 -, +pr rz)
28
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Pr (tg _rzrz') - (":f' _PTPT‘)

2 [} [}
t,-nh +prhy

r = (B.15)

"1'= 2 sz _rr2 ' (B-16)
T (tz = +Prr2)

Mpumep, unnrocmpupyrowuil npoyedypy pacyema
Ecnu usmepeHnHble koaghghuyueHmsbl o6uwezo nponyckaHus u obujezo ompaxeHus
T, =0,483889, p; = 0,222475, pf,. =0,186657,
u npedsapumesibHO onpedesieHHbie 3HaYeHUs1 KoaghghuyueHma eHympeHHe20 MponyckaHus cpedbi U Ko-
aghgpuyueHmoe nponyckaHusi U ompa)eHusi amopoll nogepxHocmu
T4 = 0,940000, t, = 0,850000, r, = 0,070000, r; = 0,090000,
moada no ¢popmynam (B.14), (B.15) u (B.16) nony4arom

t; = 0,600000, ry = 0,200000, ry = 0,150000.

®opmynel (B.14), (B.15) 1 (B.16) no3sonsAwT NpoBOAUTL pacyeThl B 0bLeM crnyyae, ogHako Hanbonee pacnpocTpa-
HeHHbIM ABNAeTCA cnocob onpefeneHna XapakTePUCTUK CTOPOHLI C MOKPLITUEM MO XapakTepucTUKam NpoTUBOMONOXHOM
CTOpOHbI 6e3 NOKPbITMA (TO eCTb MOXHO WCnonb3oBaTe dopmynbl (B.13) v (B.4), 4Tobbl onpenennTb XapakTepUCTUKK
CTOpOHLI 6e3 NOKPLITUA MO M3BECTHOMY MoKasaTento NpenoMneHns cTekna) no opmynam

¢ =M, (B.17)
K} (1-2r, +p.5,)

_ pr{1-2n)-r, ('t? _prT')’

(B.18)
1-2n, +p,1,

h

'\ Pk (B.19)
fh=—=° . .
! 7 (1—2||’2 +pTr2)

Mpumep, unmocmpupyrowull npouyedypy pacyema
OnpedeneHHkIl nokazamens npenomnerus 1,52, r, = 0,042580.
Ecnu

T = 0,640000, py = 0,220000, p} = 0,170000,
mozda no ¢hopmynam (B.17), (B.18) u (B.19) nonyyarom
t; = 0,692219, r; = 0,201085, r; = 0,149943.

B.4.2.3 OnpegeneHue koaddrumMeHTa BHYTPEHHETO NPONyCcKaHWs MPOMEeXYyTOYHOro Crof Mexay ABYMS Nnu-
cTamu cTekna

B gaHHOM nyHKTe paccMaTpuBaeTcs NMPOMEXYTOYHbIM CMOW, pacnonoXeHHbIn Mexay ABYMSA NnucTamu cTekna. B
3TOM Cny4ae NOBEPXHOCTW pasgena Mexay NPOMexyTOYHbIM CMIOEM M CTEKIIOM MOXHO HE Y4MTbIBaTh, TAK Kak nokasarenu
NpenomneHns aTUX ABYX MaTepuanoB paBHbl, U cliefoBaTeneHO, AN Takux noBepxHocTern r= 0 u t = 1. BHelH0W0 no-
BEPXHOCTbL MEPBOr0 MUCTa MOXHO PaccMaTpUBaTh Kak MOBEPXHOCTL 1, a BHELHIOW NOBEPXHOCTE BTOPOro NUCTa — Kak
NOBEPXHOCTL 2. XapakTepUCTUKM 3TUX NOBEPXHOCTEN 1 KO3 ULIMEHTBI BHYTPEHHErO nponyckaHna oboux N1cToB nped-
BapuTenbHo onpenenstoT no B.4.1 u B.4.2. B dopmynax (B.5), (B.6) u (B.7) npuHumatoT:

T =Tt Tam Tee

rae Ty — KO3(ULMEHT BHYTPEHHErO NPONyCKaHNs CUCTEMBI;
TGy — W3BECTHBbIN KOAHULMEHT BHYTPEHHErO NPOMYCKaHUs NepPBOTO NNCTa CTEKNa;
Ty apg — HENIBECTHBIA KOI(PAMUUMEHT BHYTPEHHErO NPOMNYCKaHUA NPOMEKYTOHYHOIO Cros;

Tgo — M3BECTHbLIN KOA(PULUWEHT BHYTPEHHErD NponyckaHus BTOPOro N1cTa cTekna.
29
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Ecnu koadpchuLmeHT 06LLIero NponyckaHna CMCTEMb! Ty U3MEPEH, TO KO3MULIMEHT BHYTPEHHETO NPOMYCKaHMA Cu-

CTeMbl MOXHO ONpedeniTs no opmyne

2
gy o O ABE, oy b=‘:1i, o 1 _ (B.20)
24 nhtr hh

3aTtem onpenensioT KoaMULMEHT BHYTPEHHETO NPOMNYCKaHUA:

T

TYAM= T
TG1 Te2

Mpumep, unmocmpupylowuil npouedypy pacyema

Ecnu usmepeHHbIl KoaghghuyueHm obuwezo nponyckaHus
T =0,440312,

u npedeapumeJsibHO onpedeneHHbie 3Ha4YeHUs KoaghguyueHmMoe 8HympeHHe20 NPoryckaHus JIUCMOe cmekna u

Koaghchuyuenmoe NponycKaHus U ompaxeHusi moeepxHocmell
¢ = 0,970000,

Tge = 0,960000,
t, = 0,600000, r, = 0,200000, r; = 0,150000,
t, = 0,850000, r, = 0,070000, r; = 0,090000,
mozda no koaghgpuyuenmy obuiezo nponyckaHus cucmemsl v, = 0,856704 nonyyarom v, 4p = 0,920000.

B.5 Cuctembl ¢ Tpemsi NOBEPXHOCTAMMU
B.5.1 PacueT KoadphmumeHTOB 0OLLEro nponyckaHna U obLiero oTpaXeHMA CUCTeMbI Mo XapaKTepucTUKam

noBepxHocTel U cpen
Cuctema ¢ TpeMA NOBEPXHOCTSAMW, OrpaHUYMBaLWMMKN ABe cpefbl, NPeAcTaBneHa Ha pucyHke B.2.

Tr
—_——
i ——
P74 - -
ff—— —— =l .
* T2 o
—1 1 rp o
< 1! —t, <1
]
<R 3
dy dy

PucyHok B.2 — Cuctema ¢ Tpemsi NOBEPXHOCTAMU, OrpaHuyvBatoWLMMK [Be cpeapbl

[Ons onucaHusi cUcTeMbl C TpemAa NnoBepxXHOCTAMW, orpaHn4unBarwWMMn OBe Ccpedbl, NCNonb3ywT crnepyruwne

XapaKTEPUCTUKM:
Ty — K03thdUUMEHT 0BLLero NponyckaHWs CUCTEMbI, YHNTLIBAKOLLMIA MHOTOKPaTHOE BHYTPEHHEE OTpaxXeHue;

Py = KDB(beMLWIEHT 06!.LI,EFO OTpaXXeHunAa CUCTeMbl, y'-lidTblBalOU.l,Hl;! MHOIMoKpaTtHOE BHYTPEHHEeE OTpaXeHue, Ona

ny4ya, nagarvlero crneea;
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PT — KO3ULMEHT OBLLEr0 OTPaXKEHWS CUCTEMbI, YYMTLIBAIOLIMIA MHOTOKpAaTHOE BHYTpPEHHee OTpaMeHue, Ans
nyya, napgalwLLero cnpasa;

t, — koadpprumMeHT nponyckaHna noBepxHocTy 1;

ry — KO3(PULMEHT OTpaKeHNst TOBEPXHOCTU 1 Ans ny4a, NajaloLLero cresa,

1’1' — KoadhhUUMEHT OTpaXKeHUA NoBepxHocTk 1 AnA nyya, nagaroLwero cnpasa;

t; — KO3(hPULUEHT NPONYCKaHNA NOBEPXHOCTYU 2;

fp — KOSCbeMLI,VIeHT OTpaxeHUAa NoBepxXHOCTHU 2 ansa nyya, nagatollero crnesa,

1

rz' —KkoatphMLUMEHT OTpaXKeHWs NOBEPXHOCTY 2 AN NyYa, NafgaloLwero cnpaea;
t; — KO3(hPULUEHT MPONYCKaHNA NOBEPXHOCTYN 3;

ry — K03thhMUMEHT OTpaXKeHUs NOBEPXHOCTK 3 ANA Nyya, najatoLwero cnesa;
r3' — KO3hPULMEHT OTPaKEHUA NOBEPXHOCTM 3 ANA ny4ya, NaaaloLlero cnpaea;
Ty — KO3PUUMEHT BHYTPEHHETO NPONYCKaHus cpelbl 1;

dy — TonwwuHa cpefpl 1;

T, — KO3MULMEHT BHYTPEHHEro NPonycKaHWa cpeabl 2;

d, — TonwuHa cpefpl 2.

KoadbhmumeHTsl obliero nponyckaHna M obLiero oTpasKeHnsi CUCTeMbI BbIYMCISIOT MO XapakTepucTUkam noBepx-
HocTel 1 cpeq no popMynam

Ty = bt (B.21)
(1 ~Iry e ) .(1 —-r, 1 rs) Rt drn,

o (1 -5 r3) +EGGEn, (B.22)

Pr=h+ ' 2 ' 2 122 2
(1_’:1""1 rz)'("_rz"zrs)_ﬁ"ﬁ nn

gdn (1-nen) £ dn —

r r
pr=n+
(-rn)(i-ran)-r2 e 2n

Mpumep, unmocmpupyrouwuil npouedypy pacyema
HcxodHble daHHbIe:
t; = 0,600000, r, = 0,200000, r; = 0,150000,
4 = 0,940000,
t, = 0,85000, r, = 0,070000, ry = 0,090000,
T, = 0,830000,
t; = 0,660000, ry = 0,120000, r = 0,180000.
Pezynsmamei pacyema koaghghuyuenmoe obuje20 nponyckaHus u 06uie20 ompaxeHus cucmemsl:
1 =0,269229,
pr=0,242135,
pF = 0,236891.

B.5.2 PacuyeT xapakTepuCcTUK NOBEepPXHOCTeM U cpeqd no KoaddpuuymeHTam obero nponyckaHua u obwero
OTpaXeHUsl CUCTEMbI

KoadhchuumeHTsl NponyckaHusa W OTpaXKeHUs NOBEPXHOCTM pasfena AByX cped MOryT ObiTb OnpefeneHs!, ecnn Ko-
athdULMEHTEI BHYTPEHHETO MponyckaHua ABYX cpen npedBapuTenbHO onpenernedsl no B.4.2.1 v xapakTepucTuku aByx
BHELUHMX NOBEPXHOCTeN Takke NpeaBapuTensHo onpeaenexsl no B.4.2.1 vunn B.4.2.2. Ecnin namepeHbl 3Ha4eHWA T, p W
Py TAKWX CUCTEM, TO XapaKTEPUCTUKM BHYTPEHHEN NOBEPXHOCTU MOTYT BbiTe onpeaeneHkl no popmynam

t,= Lz , (B.24)
r r r r r r L] 4
TqT2 ((!‘12 - )(t§ - )+PT £ (“12 - )"‘Prﬁ (tsz —hfy )_’?’E(T?_Prpr ))
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(pr _ﬁ)(taz _rsra')_ra ("12r _PTPT')_raﬁPT'
5 ((t‘lz —ﬁﬁ')(tg—r3f3')+PT'r3 (t12_r1r1')+Prr1' (t:f _rar:;)_’:l,ra ("’3’ ~Prpr ))

= (B.25)

i (F’T' - ra')(tf - "1'71’) -r ("?’ —PrPr ) ~ Py

L=
& ((1‘12 - qq')(t:f - r3r3') +prhy (1‘12 & "1'1') +prhy (tg —nn ) —nr (T% —prpr ))

(B.26)

Mpumep, unnrocmpupyrowuil npoyedypy pacyema

Ecnu usmepeHHble koaghghuyueHmsl 06uUie20 NPONycKaHUs U o6Le20 ompaxeHus
T4 = 0,269229,
pr=0,242135,
Py = 0,236891

u npedeapumenbHO ornpedesieHHbIe 3HaYeHUs KoaghghuyueHma eHympeHHe20 NMPonycKaHusi cpedbl U KO-
ahpuyueHmoe nponyckaHus u ompaxeHus nepeol u mpemeel noegepxHocmed

t; = 0,600000, r; = 0,200000 u ry = 0,150000,
T, = 0,940000,
T, = 0,830000,
t; = 0,660000, r; = 0,120000 u ry = 0,180000,
moada no ¢hopmynam (B.24), (B.25) u (B.26) nony4arom
t, = 0,850000, r, = 0,070000 u ry = 0,090000.

B.5.3 MNpumep ucnonb3zoBanusa copmyn (B.24), (B.25) n (B.26): nokpbiTMe pacnonoXeHO Mexay NpoMexy-
TOYHBIM CFIOEM M JIMCTOM CTeKna

MHorocnowHasa cucTeMa ¢ NOKPLITUEM, PacroNOXeHHbIM MEXAY NPOMEXKYTOYHBIM COEM U OOHWM U3 NUCTOB CTEK-
na npegcrtaeneHa Ha pucyHke B.3.
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1 — CTeKno; 2 — NPOMEXYTO4HBIN CNOX; 3 — NoKpbITUE; 4 — cTekno; 5 — nuct 1; 6 — cnow; 7 — nucT 2

PldcyHOI{ B.3 — MHorocnomHasa cuctema ¢ NOKPbITUEM, PAcnNONOXEeHHbIM MeXY NPOMEXYTOYHbIM Croem
1M OOHMM W3 NMUCTOB CTeKna

MokazaTene NpPenoMmneHns NPOMEXYTOYHOrO Cros NPUMEPHO PaBeH MoKa3aTenio NpernoMneHns nucta ctekna. B
3TOM Cry4ae NoBepxHOCTb 6e3 NOoKPLITUA, pasfensiowasn NPOMeXyTO4YHbIW CIoW WU NUCT cTekna, umeeT KosdhpnUMEHT OT-
PaKEHWs, PABHLIA HYMO, U KO3 PUUMEHT NPONYCKAHUA, PABHBIV EAWHWLE, TO €CTb ANA PUCYHKEA B.3 751y am =M eiram =0
M tgiam = 0-

Y1o6b! onpenenuTe K0addMUMEHTEI BHYTPEHHErD NponycKaHus cped v KoadduUMeHTsl NPONyCKaHWa W OTpaXeHns
BCEX NOBEPXHOCTEN, UCNONb3YK0T CneayLwri Nopagokx:

- ONpeaensT Ko3PPULUEHTEI BHYTPEHHETO NPONYCKaHWA ABYX NUCTOB CTEKNA Toy W Tg, MO B.4.2.1 (Npouenypa
Ans nicta ctekna 6e3 nokpbITUs);

- onpenensatoT KoaUUMeHT BHYTPEHHENO NPOMNyCKaHMa NpoMeXyTovHoro crnosi no B.4.2.3 (npouenypa ana npo-
MEXYTOYHOrO Cnos Mexay ABYMs nMcTaMu ctekna 6e3 nokpbiTys Mexay NpOMEXYTOYHBIM CMOEM M OOHWUM W3 NUCTOB
cTekna);

- onpegensalT Ko3hdULUEHTEI MPONYCKaHNA 1 OTpaXKeHUs BHeLWHUX nosepxHocTen (1 1 3) no B.4.2.1 (npouenypa
ana nucTa ctekna 6e3 nokpeitusa) My no B.4.2.2 (npoueaypa ANA nUcTa CTeKna C NOKPbITUEM);

- ANA cucTeMebl, MpeAcTaBNeHHoM Ha pucyHke B.3 (NoBepxHOCTE € NOKPLITMEM pacnonokeHa Memay NpoOMeXyToY-
HBIM CIIOEM W NIWCTOM CTEKNA 2) NONYYaloT Ty = Ty T apy V1 Ty = Ty [10 B.5.2 (chopmyniel (B.24), (B.25), (B.26)) onpenens-
0T KO3 PULIMEHTEI NPOMYCKaHNS 1 OTPEKEHNS BHYTPEHHEW NMOBEPXHOCTU C NOKPLITMEM. ECn NOBEPXHOCTE C NOKPLITUEM
pacronoxeHa Mexay NpOMEXyTOYHbIM CNIOEM W SIMCTOM CTeKNa 1, NONy4alT T = Tgq U Ty = Ty Ty oy W UCTIONB3YIOT TY Ke

npouenypy pacyera.
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Mpumep, unmocmpupyrowuli npouedypy pacyema (0na cucmemsl, npedcmassieHHo Ha pucyHke B.3)
Ecnu usamepeHHble koaghghuyueHmsi o6uwiezo nponyckaHusi u o6wez20 ompaieHust
T =0,269229,
pr=0,242135,
P:,- =0,236891
u npedeapumensHo onpedesieHHkIe Ko3ghguyueHmsl 6HymMpeHHe20 NMPorycKaHUs 1Ucmoe cmeksia u rnpoMexy-
MmMoYyHoz20 cr1os
T4 = 0,980000,
Ty am = 0,959184,
Tg2 = 0,830000,
Cco0MmeemcmeeHHo
Ty =TgeTam = 0,940000,
T, =15, = 0,830000,
u npedsapumensHo onpedesieHHbIe KO3ghghuyueHmbl MPONycKaHUs U ompaxeHusl HeWHUX noeepxHocmedl
t, = 0,600000, r, = 0,200000, u ry = 0,150000,
t; = 0,660000, ry = 0,120000, u ry = 0,180000,

mozada Ko3ghchuyueHmMEI NPoNyckaHus U ompaxeHusi HympeHHel nogepxHocmu ¢ MoKpbIimuem
t, = 0,850000, r, = 0,070000 u rz = 0,090000.

B.6 MNpumepbl

B.6.1 O6wue cBegeHun

B naHHom pasgene npeactaeneHsl OBa NpUMepa, KOTopble EMOHCTPUPYIOT NpaBuna NnpuMeHeHnst NpUBEAEHHbIX
Bbile cpopmyn. B npumepe 1 (cm. B.6.2) paccmaTpvBaeTca ogHa cpefa Mexay AByMs noBepxHocTaMu. B npumepe 2
(cm. B.6.3) paccmaTpuBaeTcs NPOMEXKYTOYHBIA CINOW MeXady OBYMSA pasHbIMK NTMCTaMW CTEKNA, IOe BCe NOBepxHocTH Bes
MOKpbITUA. ITOT NPUMep UNNKCTPUPYET npoueaypy no B.4 n ucnons3oeaHue ypaBHeHuA (B.2), korga Heobxogumo onpe-
Aenute KoadduUMeHT BHYTPEHHEro NPONycKaHna ANns CTeKNa, MMEIOLWEro Apyryio TOMLWWHY, YeM TOMLWMHAa W3MEePEHHOro
obpasua cTekna.

[pyroii npumep UNncTpUpPYeT chnydai, korga Tpebyetca onpeaenute KoadUUMEHT BHYTPEHHENO NPONyCKaHUs
NMPOMEXYTOYHOrO Cosl, MUMEIOLLLero ApYryto TOMLLMHY, 4eM TOMLMHA NPOMEXYTOYHOro Crnos uaMepeHHoro obpasua. B atom
cny4ae TaKKke NpUMeHseTca ypaeHeHue (B.2) u pacyeTsl aHanorMyHel pac4eTam, NpUBOANMEIM ANs NMCTOB CTEKNA PasHon
TonwwmHbl. Bropol npumep paccmaTtpvBaeT ABe cpefdbl, OrpaHuYeHHble TPeMs NOBEPXHOCTAMMU Ha NpYMepe NPOMeXyTou-
HOro cnosi Mexay ABYMA NUCTaMW CTeKNa, roe OfHa NOBEPXHOCTb € MOKPLITUEM pacnonoKeHa Mexay NpoMeEKYTOUHbLIM
CrioemM v 0gHVUM U3 MUCTOB CTekna. JTOT NPUMep UNNKCTPUPYET Npoueaypy, onvcaHHyo B B.4, n gaeT KOHKpeTHbIe pac-
YyeTbl Taknx obpasLoB.

B.6.2 Npumep 1: npocToe MHOTOCNONMHOE CTeKNno 6e3 NoKpbITUA

PaccmoTpim crniocob onpefdeneHns 0BLWMX XapakTepucTuk (tr, pr. p:'!.) o0pa3sla MHOrocriolHoro ctekna (obosHa-
YyeHHoro kak obpasey, A), COCTOALLENO U3 NPOMEXYTOYHOrO crnos TonwuHo 0,76 MM, pacnonoXeHHOro MexXay nucTom
BecupeTHOro donoat-cTekna TOMWUHOM 3,8 MM M JTMCTOM OKpaLleHHOoro B Macce doroaTt-cTekrna ToMNWmnHon 3,8 MM, noBepx-
HOCTW MUCTOB CTEKNA HE MMEIOT NOoKpeITUA. [peanonoxum, YyTto Takoro obpasua He cyLecTByeT, Ho Heobxoaumo onpeae-
nuTe ero obLne xapaktepucTtuki. Ha pucyHke B.4 npeactaeneH gaHHbIA obpasel 1 ykasaHbl XapakTepUCTUKKW, KOTopble
HeobxoauMbl AN onpedeneHns oblwmx xapakTepucTuk obpasua.
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1 — nucT BecupeTHoro ctekna (3,8 mm); 2 — npomexyTodHbln cnoi (0,76 mm); 3 — nucT okpaleHHoro B Macce crekna (3,8 mm);
4 — BO3gyXx

PucyHok B.4 — Hecywecteytowmnin obpasel, A, XapakTepUCTUKA KOTOPOro AOIMKHbI ObiTh OMpeaeneHsbl

Ha PWUCYHKE NCMNONb30BaHbl cnegyrowne 0603Ha4eHus:

'

t, ry, r; — KoadhMLNEHT BHYTPEHHETO NponyckaHus U KoadmUUMeHThl oTpaxeHus 0603Ha4YeHHOI NOBEPXHOCTY;
Togp — KOIDMULMEHT BHYTPEHHETO NPONYCKaHs GECLIBETHOMO CTekna;
Tigp — KOIPDULIMEHT BHYTPEHHETO NPOMYCKaHS OKPALIEHHOTO B MAcce CTeKna;
Tinterlayer — KOI(PMULMEHT BHYTPEHHENO NPONYCKaHNS MPOMEXYTOYHOTO COS.

HekoTopble xapakTepuCTUMKM MOTYT BbiTb MCKIOMEHBI, €CNK YYeCThb CriefyrLLMe CBONCTBA NOBEPXHOCTEN:
1 MNoBepxHOCTW, pa3genstolmne Bo3ayxX U CTEKNO, HE UMEKT NoKpeiTUA. B aTom cnyyae, cornacHo ypaBHeHuto (B.4):

ry =1,000000 - t, nfy =ry,
r, =1,000000 — t, n £y =r,.

2 MNokazartenu npenomMmneHua oboux NUCTOB cTEKNa 1 NPOMEXYTOYHOro CnoA OgUHaKOBbI. CJ'IE,ELDBaTEJ'IbHO, HEKOTO-
pble NOBEPXHOCTU MOXHO HE y4YUTbIBaTb, @ MMEHHO!

ty = 1,000000 — r3 W ry = £, = 0,00000,
t, = 1,000000 1 r, = r,= 0,00000.

Ecnun He Y4YUTbIBaTb NOBEPXHOCTU 3 nd4, 06pa3eu, MOXHO paccMatpuBaTb KakKk CUCTEMY C OABYMA NMOBEPXHOCTAMMW,

orpaHuyuBaloLWUMK ogHy cpeay (cm. pucyHok B.1). Mo dopmyne (B.3) moxHo onpegennTe KO3ULIMEHT 0BLLEro BHy-
TPEHHErO NPONyCKaHUs:

Tsystem — Cogp Vinterlayer Ttgp:
O€ Tgystem — KoadbpmuMeHT obLLero BHYTpeHHero nponyckaHua obpasua A.
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Mocne onpefeneHns HEW3BECTHLIX XapakTepUCTUK (ry, Iy, Tego Tintertayer W ttgp)’ no opmynam (B.5), (B.6), (B.7)
MOXHO paccynTaTth 0OLLME CBETOBLIE XapPaKTEPUCTUKN CUCTEMBI C BYMS NMOBEPXHOCTSMMW, OFPaHUYMBAIOLLMMUN OLHY Cpeay.
HecmoTtps Ha To, 4To 0Bpa3seu A He cyllecTByeT, umetoTes 0bpasubl 1, 2 1 3, npeacTaBneHHble Ha pucyHke B.5.

0,76
3,8 6 3.8 3,8

2
N

[

e

SAVA

a) b) c)

1 — nuct BecupeTHoro ctekna (3,8 mMm); 2 — NUCT oKkpalleHHoro B macce ctekna (6,0 mm); 3 — npomexxyTodHbliA cnow (0,76 mm);
4 — Bo3ayx

PucyHok B.5 — CrtpykTtypa obpasuos 1,21 3
B tabnuue B.1 npuBegeHbl M3aMepeHHble 3HadeHua koadpdurumeHToB obLuero nponyckaHus v obLlero oTpaxeHusa
3TMx 0Bpa3LoB, HEW3BECTHbIE XapaKTepUCTWKK, KoTopble TpebyeTcsa onpedennTb, M COOTBETCTBYOLWME POPMYIbI, KOTO-
pble CNeAyeT NCNONL30BaTE AN pacdeTa. Tak kak Bce o6pasubl HE UMEHT NOKPLITUIA U ABAAIOTCA CUMMETPUYHBIMU, KO3dh-

PULMEHTBI OTPaXKeHWs NPUBEOEHbI TONMbKO ANS O4HOM CTOPOHBI.

Tabnwnuya B.1 — Onucanwne obpasuce 1,21 3

[44] VamepeHHble 3HavYeHusa
[41] Obpaszew [ﬁ]p:f::;fg::f [43] YpaBHetns [45] KoachepuLmenTa [46] koachchuumenTa
nponyckaxmsa (ty) otpaxeHus [47] (p7)
[48] 1 [49] Toger M [50] (B.8) n (B.9) [51] 0,895300 [52] 0,074738
[53] 2 [54] Tigpe M2 [55] (B.8), (B.9) mn (B.2) [56] 0,719548 [57]0,062450
[58] 3 [59] Tinterlayer [60] (B.20) [61] 0,824831 [62] He Tpebyetca

Moocraenas Mn3MepeHHble 3Ha4YeHNUA B COOTBETCTBYHOLLME CbOpMyj'IbI, onpegenanT HEN3BECTHbIE XapaKTePUCTUKN,

KaK YKa3aHO HUXKe.

O6pazeun 1

Mo chopmynam (B.8) u (B.9) onpenenstoT:

O6pazel 2

Tegp

Mo copmynam (B.8) u (B.9) onpenensioT:

Tigp(6 nam)

=0,970000 v ry; = 0,040000.

=0,780000 u r, = 0,040000.

Mo ypaBHeHuo (B.2) onpegenstoT koadUUNEHT BHYTPEHHEro NponyCcKaHWA OKpalleHHOro B Macce cTekna Tonwu-
How 3,8 MM No KoadMUUMEHTY BHYTPEHHEr0 NPONYCKaHWA OKpPaLUeHHOro B Macce cTekna TONMWMHOW 6 Mm:
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Ob6pasey 3

KoadpchuumeHT BHYTPEHHEro NponyckaHua NpoMexXyTodHoro cnos onpegenaioT no B.4.2.3. KoadduuneHTs! oTpa-
HEHUS M NPOMYCKaHWA BHELLHWX NOBEPXHOCTEN M KO3 MMLUNEHT BHYTPEHHErO MponyckaHus BecuBeTHOro crekna bbinv
onpefeneHsl Ansg obpasua 1. MNoatoMy Koadh@UUMEHT BHYTPEHHEro nponyckaHua obpasua 3 onpegensaioT no dopmyne
(B.20):

=0,893855 (t 3 COOTBETCTBYET T4 U3 hopmynbl (B.20)).

Tsample3 sample

YUUTBIBAS, YTO Tgomores = Togp Tinterlayer Togp: OMPEAENSIIOT KOBMMULMEHT BHYTPEHHEND NPONYCKAHMA MPOMEXYTO4-
HoOro cnos:

=0,950000.

Tinterlayer

Takum 06paaom, onpegeneHbl BCE HEM3BECTHbIE XapPaKTEPWUCTUKK, HeobxoguMble Ons pac4yeTta obumnx cBeToBbIX
XapakTepuCTUK nepeoHavyanbHOro HeCyleCcTBYHLULEero 06pa3u,a A, a8 UMEHHO:

s f'1'= 0,040000 u ¢, = 1,000000 - ry = 0,960000,
ry = 1'2r =0,40000 u t, = 1,000000 - r, = 0,960000,

Tegp = 0,970000,

Tgp = 0,854397,

Tinteriayer — 0,950000.

Oanee onpenenaoT koaddurumeHT obLero BHyTpeHHero NponyckaHua HecyllecTBytoLero obpasua A:
Tsystem = Togp Tintertayer Ttgp = 0,970000x0,950000x0,854397 = 0,787327.

MoactaBnalT nonyYeHHble 3Ha4YeHus B chopmynel (B.5), (B.6), (B.7):

o = _osemlz __ 0,960000x0,787327x 0,960000
T A1l e, 1-0,040000x0,787327 %x0,040000

= 0,726321,

=0,062874,

tz,cz r 2 2
or =1+ 1 sy:g,m 2 _0,040000+ 0,960000° x0,787327 2)( 0,040000
L P o} 1-0,040000 x0,787327° x 0,040000

B i
pr=r+ M2 _0,062874.
1= r118ystemr 2

30€eCb T g0y, COOTBETCTBYET T4 U3 hopmyn (B.5), (B.6), (B.7).
Takum ogpaaom, Onsi NepBOHaYanbsHoro HecyllecTByoLero obpaaua A:
Tr=0,726321,

pr=py =0,062874.

B.6.3 MNpumep 2: MHOrocnomHoOe CTEKNO C MOrnowakwwWwmMM MOKPLITUEM MeXay NPOMEXYTOUYHbLIM CIOEM W
BTOPbLIM TUCTOM CTekna, BHELLHWE NoBepXHOCTU 6e3 NoKpbITUA

B maHHOM npuvMepe paccMaTpuBaEeTcA CUCTEema, onuMcaHHas B npumepe 1, B KOTopylo nobaBneHo nornolawilee
NOKPLITUE MEXIY MPOMEXKYTOYHLIM CIOEM M MTUCTOM OKPaLLEHHOro B Macce CTeka, a MMeHHOo: NUcT BecuBeTHOro dnoar-
cTekna TOnwmMHON 3,8 MM, NPOMEXYTO4YHbIA cnoi TonwmHon 0,76 mMm, normowarnLllee noKpsITUE, NUCT OKpaLleHHOoro B
macce cTekna TonuwmHown 3,8 MMm. BHOBb Npeanonoxum, 4To Takoro obpasua He CyLLecTBYET, HO HeobxoanMOo onpeaenuTb
ero obuwue ceeToBble xapaktepuctukn. O6o3Ha4mm aToT obpasel kak obpasey B (cm. pucyHok B.6). OTmeTum, 4To BCe
XapakTepucTuku 6binv paHee onpefeneHsl ¢ UCcnonb3oeaHneM o0bpasuos 1, 2 1 3, 33 UCKMIOYEHNEM iy, I'p 1 rz'.

37

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 44 | 55
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-410-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=52083
https://gostexpert.ru/gost/gost-410-2014?utm_source=pdf&utm_medium=52083&utm_term=page

FOCT EN 410—2014

r
L, 1.0
Tepg /
Tinterayer
L é-ﬂ—t,rz, 2
Tigp
/\ -,y
o
...

Pr

/l\a
R

[

3,8 3.8
0,76

1 — NoBepxHOCTL € NOKpbITUEM; 2 — nKUCT BecueTHoro ctekna (3,8 MM); 3 — NUCT OKpalleHHoro B Macce ctekna (3,8 mm);
4 — npomexxyTouHbln cnon (0,76 Mm); 5 — Bo3ayx

PucyHok B.6 — HecywecTeytowmin obpasey B, xapakTepucTukM KOTOpPOro A0MmKHb! ObiTe OnpeneneHsbl

YT0BbI ONpegenuTs iy, 1, U r,, PACCMOTPUM MMerWMACcA obpasey 4 ¢ TakuM e NornowarLyM nokpbIThem (no-
BEpPXHOCTb 3), 4To 1y obpa3sua B. Jf HHbIW 00pa3seL nNpedcTaBrneH Ha pUcyHke B.7.
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t,rz.é

=

Yo

3.8 3.8
0,76

1 — nuet BecuseTHoro cTekna (3,8 mm); 2 — npomexyTodHbli cnow (0,76 mm); 3 — Bo3ayx

PucyHok B.7 — OnucaHue obpasua 4

Kak n ana obpasua A, NOBEPXHOCTb, PazgensioLLyio NPOMEXKYTOMHbINA CNOW U NEPBbIA MUCT CTEKa, MOXHO He y4n-
ThIBaTb M paccmaTpusate obpasey B u obpaszey 4 kak cucTeMy 13 ABYX CPEA, OrPaHUYEHHBIX TPEMS MOBEPXHOCTAMM (CM.
B.5n B.5.3).

B Tabnuue B.2 npuBeneHbl naMepeHHble 3HaYyeHUs KoapuumeHToB 0bLero nponyckaHusa U obLlero oTpaXeHus

obpasua 4, HeM3BeCTHLIE XapakTepUCTUKK, KoTopble TpebyeTca onpenennTb, M COOTBETCTBYIOLIME DOPMYIbI, KOTOPLIE
creayeT UCMonb30BaTh ANS pacyeTa.

Tabnuua B.2 — OnucaHune obpasua 4

[76] MamepeHHble 3Ha4YeHns
[73] HeVISE::(ETHbIe [75] [78] koadpcbrumeHTa [80] koadhduumeHTa
OBpaseu | . - reoncrum YpasHeHus [YJAJSBgziti”aH;a OTPEKEHMS B NPSMOM oTpaxeHusi B oGpaTHoOM
Y T HanpasneHuu [79] (p7) HanpasneHuu [81] (pT)
[82] 4 [83] 5, ry 1 rz' (B[8245])(b?‘(é4)2!6) [85] 0,649055 [86] 0,168273 [87]0,162711

Mo dhopmynam (B.24), (B.25), (B.26) onpenenstoT:
t, = 0,780000,
r, = 0,140000,
r, = 0,120000.

XapakTepucTUKN Ty U T 3aMEHEeHbI Ha Tog), X Tipgeriayer Y Togp COOTBETCTBEHHO. Kpome Toro, BHELUHASA MOBEPXHOCTL
3 obpasua 4 akBMBanNeHTHa BHeLLHeN noBepxHocTu 2 obpasua A.
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Takum 06pa30M, onpegeneHbl cnegyrwune XxapaktepUcTukn:
ry =1, = 0,40000 u t, = 1,000000 — r; = 0,960000,
ry = 0,140000, r, = 0,120000 # t, = 0,780000,
ry = r, = 0,040000 u t; = 1,000000 ~ r; = 0,960000,
Togp = 0,970000,
Tygp = 0,854397,
= 0,950000.

Tinterla yer

O6wue xapakTepucTku obpasua B onpeaenstoT no dopmynam (B.21), (B.22), (B.23). C y4eTom TOrO, 4TO T4 U T,

3aMeHeHbl Ha Tcgp XTinferIayer 14 'Efgp, B UTOre nony4yaroT:

= 0,571020,
pr=0,164180,
pir =0,135092.
40
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MpunoxeHune C
(cnpaBo4Hoe)

MeTtoguka pacyeTa CNneKkTpalnbHbIX XapakKTepUCTUK CTeKna c LI.IenKOTpaCIJaPETHbIM PUCYHKOM

B HacTosLeM NpUnoxeHUn NpMBeaeHbl OBLLME YKazaHUs MO pacyeTy CreKTparnbHbIX XapakTepUCTUK CTekNa C Lwen-
koTpadapeTHLIM PUCYHKOM, TO ECTb CTEKNa, Ha OAHY NOBEPXHOCTb KOTOPOrO HAHECEH Y30p KEPAMUYECKOW KPacKoW.

n puMeyYyaHune — B HEKOTOPbLIX CTPpaHax CTeKNo C LUEHKOTpaq)apeTHbIM PUCYHKOM MOXET Ha3blBaTbCA aManmpo-
BaHHbLIM WUIKX rMasypoBaHHbLIM CTEKMNOM.

[onio NoBepxHOCTY CTEKNa, Ha KOTOPYH HaHECEH PUCYHOK, ONpedensioT nyTeM M3MepPEeHUA COOTBETCTBYHOLLMX reo-
METPUYECKMNX 3NEMEHTOB y30pa (Hanpumep, NMHKUIA, TOYEK, CETKM U T. 4.). CneKTpankbHbie M3MepeHWs NPoBOAAT OTAENbHO
Ha y4acTKax CTeKkNa C PUCYHKOM WM Ha y4dacTkax ctekna 6e3 pucyHka. CnekTpanbHble XapakTepUcTMKM OnNpesensioT Bbl-
YWUCreHWeM cpedHero B3BELUEHHOro C Y4eTOM J0MU NOBEPXHOCTH, Ha KOTOPYH HaHeCeH PUCYHOK.

[nsa cTekna co CNoXHbIM reOMETPUYECKMM PUCYHKOM 00 MOBEPXHOCTM CTEKNA, Ha KOTOPYK HaHEeCeH PUCYHOK,
MOXXHO OnpedenTh C MOMOLLbIO CheumanbHblX KOMNBHTEPHBIX NPOrpamMM, NMO3BOMSALLMX NOACHMTATb KONMYECTBO YepPHbIX
1 Benbix NuKcenen Ha YepHo-6enon doTtorpadumn cTekna.
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Mpunoxenwne D
(cnpaBo4Hoe)

Mpumep pacyeTta obLiero MHAEKca UBeTOoNepeaayn

B HacTosWweM NpunoxeHUn NpuBedeH npuMep pacyeta obWero MHAeKCca LBeTonepedayn Ana ceeta cTaHgapTHOro
vctovHuka D65, npolwealwero ckBo3b 06bI4HOE NOMMOoLLaoLee CTEKNO.

JTan 1

BbiumcnsiioT koopauHaThl LBETa 4NA cBeTa cTaHgapTHoro nctodHuka D65, nponyleHHoro obpasiuom.

[Mpumepbl cnekTpanbHbiX KO3 (UUMEHTOB NPONYCKaHMA 0BbIYHOIMO 3eNeHOoro NornoLwaKLLero cTekna npyeBeaeHsbl
B Tabnuue D.1.

Mo chopmynam (26), (27), (28), (32), (33), (38), (39) onpeneneHbl cneayroLWne nokasaTenw:

X;=766,143, Y; = 814,400, Z, = 811,715,
u;=0,199, v; = 0,317,
c;=1,993, d; = 2,054.
Jtan 2
BbIMMCNSOT COOTBETCTBYHOLLME NOKA3ATENM KAXKAO0M U3 BOCbMW 3TANOHOB LIBETA B COOTBETCTBUM C 4.6.

PaccyutaHHble nokasaTenu npusedeHsl B Tabnvue D.2.
BruucnaioT obyuin Haeke Leetonepedaumn R,

-]
R,= %ZR,. = 97,708, 3HaueHue OKpyrnsawoT 1o 98.
=

Tabnuuya D.1 — CnekTpankHble KOachdULMEHTbI NPOMYCKaHWA 3eMeHOro NormoLaLlero cTekna B gvanazoHe anvH
BonH ot 380 oo 780 HM

A, HM CnekTpaneHbli KoadhpuumneHT % HM CnekTpanbHbii KO3 PULNEHT
nponyckaxus t(i) nponyckaHus t(h)
380 0,592 510 0,752
390 0,652 520 0,760
400 0,678 530 0,766
410 0,683 540 0,773
420 0,684 550 0,779
430 0,687 560 0,782
440 0,690 570 0,784
450 0,699 580 0,784
460 0,709 590 0,784
470 0,717 600 0,783
480 0,726 610 0,779
490 0,735 620 0,776
500 0,744 630 0,771

42

GostExpert.ru
https://GostExpert.ru/gost/gost-410-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=52083
https://gostexpert.ru/gost/gost-410-2014?utm_source=pdf&utm_medium=52083&utm_term=page

OkoHyaHue mabnuuss D.1

rOCT EN 410—2014

4 CnekTpansHblil KO3 ULMEHT CnekTpanbHbli ko3 duuyreHT
h, HM %, HM A
nponyckaHus t(A) nponyckaHus t(i)
640 0,766 720 0,707
650 0,761 730 0,698
660 0,755 740 0,686
670 0,749 750 0,676
680 0,743 760 0,665
690 0,734 770 0,654
700 0,726 780 0,642
710 0,717
Tabnwuua D.2 — PaccunTtaHHble nokasaTenu
Homep atanoHa useta
Mokasarens
1 2 3 4 5 6 T 8
X” 267,531 224,130 195,584 165,682 200,141 223,849 265,824 302,177
Yii 243,155 236,285 249,106 239,959 250,449 241,346 238,572 255,081
Zyi 182,875 111,807 74,613 159,929 301,437 430,649 394,758 337,279
U 0,240 0,218 0,188 0,156 0,165 0,174 0,211 0,235
Vi 0,327 0,345 0,360 0,339 0,309 0,282 0,285 0,298
Ct 1,504 0,946 0,599 1,333 2,407 3,569 3,309 2,645
df,! 1,858 1,941 2,056 2,217 2,226 2,225 2,027 1,895
u’” 0,238 0,217 0,186 0,155 0,164 0,175 0,211 0,234
v’u 0,323 0,343 0,358 0,336 0,304 0,275 0,278 0,292
W*U 60,557 59,820 61,185 60,216 61,325 60,364 60,067 61,805
U*“- 31,813 14,725 -9,162 -33,531 —26,607 -18,101 10,321 29,149
V4 8,554 23,845 36,379 18,325 —6,805 —29,044 —26,508 -16,109
AE; 0,196 0,510 0,834 0,398 0,343 0,757 0,556 0,392
R; 99,100 97,653 96,166 98,169 98,422 96,519 97,443 98,195
I punmedyaHne — Hebonblune pacxoxnoeHna B paCCHMTaHHBIX NOKasaTtenAax MOrytT BO3HWKaTe WM3-3a KOIk-
YyecTBa 3HAKOB NOCMNe 3anaTol B YMCMOBbLIX 3HAYEHUAX OaHHbIX, UCNOMNb3yeMbIX B pac4yeTax. O,HHEIKO WX BNUAHWE Ha
KOHE4YHOE 3Ha4YeHne HECYLLECTBEHHO.
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Mpunoxenue OA
(pexomeHgyemoe)

PekomeHngaumn no npuMmeHeHNKO cTaHpgapTa

OA.1 O6nacTb npuMeHeHus

MeToabl, yCTaHOBMNEHHbIE HACTOALUMM CTaHAApTOM, PEKOMEHOYETCA MPUMEHATbL ANA OnpeaeneHns CBETOBbIX U
CONHEYHbIX XapaKTEPUCTMK OCTEKNEHUS 30aHWI, COOPYKEHWIA, CPEACTB TPAHCMNOPTA, a TaKKe pasnuyHbIX BUOOB CTEKNa U
M30envin U3 Hero.

MeToabl, yCTaHOBMNEHHBIE HACTOALLMM CTAHAAPTOM, NPUMEHSAKT NpW NPOBEAEHUN UCCNeoBaTeNbCKUX, onpeaeni-
TENbHbBIX, CPAaBHUTENBHBIX U KOHTPOIBHBIX UCMLITAHWA, B TOM Y1Ce KBanuUKaLMoHHbIX, MPUEMO-CAATOYHbIX, NepUoau-
YECKUX, TUMOBLIX, CEPTUMUKALIMOHHBLIX, MHCMEKLMOHHBIX, apOuTpaMXHbIX.

MeToabl, yCTaHOBNEHHbIE HACTOALMM CTAHAApPTOM, MOXHO NMPUMEHHATL OMsl HEPACcCEeUBaKLLMX U PACCEUBaIOLINX
marepuanos (cMm. pasgen 1 v npumedanune 1k 5.2).

K HepacceuBawlum MaTepuanamM 0THOCATCA Npo3padHele cTekna (noaT-cTekno, TAHYTOe CTEKNO, NONMPOBaHHOE
CTEKNO, CTEKNO C TBEPALIM MNOKPLITUEM), @ TAKKE M3rOTOBMEHHLIE N3 HWUX 3aKaneHHoe, TePMOYNPOYHEHHOE, MHOTOCIIONHOE
CTEKNO, CTEKNO C MATKUM MOKPBLITUEM, CTEKNOMNAKEThI, 3epKkana.

K pacceuBawwmm matepuanam OTHOCATCA NPOCBEYMBAKLLME (y30p4aToe, MaTUPOBAHHOE) W MMyLUEHbIE CTEKNa, a
TaKkKe N3rOTOBMEHHLIE U3 HWUX W3Oenns.

KoadhbruneHTel NponycKaHna 1 OTpaxeHWs HepaccensaloWwux MaTepvarnos, onpegerneHHble B COOTBETCTBUM C Ha-
CTOALUM CTaHAApPTOM, He UMetoT Auddy3HON COCTABMALEN U ABNAKTCA KO3(hdULMEHTaMIN HAaNpPaBNEeHHOro Nponycka-
HUS1 U HanNpaBnEeHHOIO OTPaKEHUS.

KoadhchuumeHTsl NponyckaHua U OTPaXeHUs paccenBaroLLnx MaTepuarnos B COOTBETCTBUM C HACTOALLMM cTaHaap-
TOM OMpEeOEensTCa C Y4ETOM PaccesHUs U NpPeAcTaenaAT coboi cyMmMy KoachdULMEHTORB HanpaBneHHoro U AnddpyaHoro
nponyckaHuiA (MNu oTpaXKeHuiA).

OA.2 OnpegeneHue CBETOBLIX M CONHEYHbIX XapaKTepUcTUK

CnekTpansHble KoaddUUMEHTEI NPONYCKaHUA U OTPaXEHWA OMNpeaensoT namepeHveM. OcTanbHblE CBETOBLIE U
COMHEYHble XapaKTepUCTHKK (CM. 5.1) onpedenstoT pacyeToM Ha OCHOBE M3MepPEHHbIX 3Ha4YeHWI cnekTpanbHbIX Koaddu-
LIMEHTOB NPOMYCKaHUs U OTPaXKeHUs.

OA.3 Cpeactea uamepeHus

[na namepeHus cnekTpanbHbiX KO3MMUUMEHTOB MPOMYCKaHWA W OTPaKEHWA MPUMEHSKT CNeKTPOgOTOMETPSI,
YOOBMNETBOPALLME CreayloLUM TpeboBaHuAM:

- pabo4nii guanasoH M3MepPeHWs BKMOYaeT AvanasoH ANvH BONH, Heobxogumbld Ans onpegeneHus Tpebyembix
CBETOBbIX UITW COMHEYHbIX XapaKTEPUCTUK;

- npefens! UaMepeHus CneKkTpansHoro nponyckanus (otpaxenus) ot 0 % o 100 %;

- NOrpeLLHOCTb U3MEPEHUst CNeKTPanbHOro KoadpdnLKMeHTa NponyckaHus (oTpaxeHusi) He Bonee 1 %.

OA.4 O6pa3ubl onsa uamepeHua

dopma v pa3mepbl 06pa3sLOB A0MKHbI COOTBETCTBOBATL TPEBOBAHWMAM MHCTPYKLMK NO 3KCMNyaTauun NpyMeHsemo-
ro CpeacTsa U3MEPEHHUS.

O6pa3subl He AOIMKHEI CoAepKaThb NOPOKOB.

MoeepxHocTH 06pa3LoB AOMKHbI BbITh YUCTEIMK U HE MMETL MOBPEXAESHUNA.

OA.5 MNpoeegeHue naMepeHusn

MamepeHue cnekTpanbHbiX KoahhUUMEHTOB NponyckaHusa M oTpaxeHus oBpasuUoB pacceuBaloluX Matepuanos
NPOBOAAT C UCMOMNb30BAHWEM MHTETPUPYIOLLER cdhepbl NS y4eTa paccesHus.

MamepeHue cnekTpankeHbix KOadUUMEHTOB NPONYyCKaHUs 1 OTPax)eHWs 06pa3sLoB HepacceuBaLWmx MaTepuanos
nposogAT 6e3 nHTerpupyrowen cdepel.

OA.6 KoHTponbHbIe UCNbITaHUA M OLLEHKa COOTBEeTCTBUA

KOHTpOJ’IbeIe MCNbITaHWUA NO onpegeneHniko CBETOBbLIX U CONMHEYHbIX XapakKTepUCTUK M3aenna NnpoBogAaT Ha Tpex 0b6-
pa3uax, Bbipe3aHHbIX U3 3TOro ugenund, ecnnm MHoOe He OroBOpeHo B HOPMAaTUBHOM ,EI,OKyMEHTe*.

CuwmTaloT, YTo n3igenune CooTBeTCTBYET TpeGDBaHIﬁHM HOPMaTtuBHOIO JOKyMeHTa No CBETOBbIM M CONMHEYHbIM Xapak-
TEPUCTUKAM, eclnn 3TUM TDEGOBHHMHM COOTBETCTBYHOT BCE Bblpe3aHHbIe M3 HETO O6p83Ll,b!.

*

3,EI,ECb 1 ganee no TekKCTty nog HopMaTtvuBHbIM OOKYMEHTOM NOHWMMAaT TEXHUYECKUIA pernamMmeHT, CTaHgapT, Tex-
HUYECKWE YCNOBUA, HEPTEX, CI'IELlla‘ICbMKaLLVIHJ, A0OroBop NOCTaekn Unu ;J,pyroﬁl AOKYMEHT, yCTaHaB.ﬁMBaIOLLI,VII:’I TpeﬁDBaHMﬂ K
n3genuio.
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OA.7 OcdhopmneHune pe3ynLTaToB

OA.7.1 PesynstaTel UCnbliTaHWA 0POPMIAIOT NPOTOKONOM, KOTOPLIA OOMKEH cooepXaTbk CBeAEHWs, YKasaHHble B
pasfene 7, a TakKe CredyoLyo MHOPMaLuio:

- HaumeHoBaHWe AokymeHTa («[MpoTokon ucnbiTaHuiAy ) U ero naeHTUdUKauuio (Hanpumep, HoMep 1 aaty ogopM-
neHws), a Takke MaeHTMMUKALMIO KaxXO0W CTpaHuLbl, 0becneYynBaloLLyo NpuaHaHWe CTPaHWLbl KaK 4acTu faHHoro fo-
KYMeHTa, 4eTKyto naeHTudmKaumio KoHua JOKYMeHTa 1 obLuee KonM4ecTBO CTpaHuL;

HanmeHoBaHWe, agpec U HoMep arTecTara akkpeguTauum ucnbiTatensHon nabopatopuu;
HanMMeHoBaHWe W agpec 3akasvuKka UCMbITaHWiA;

- HaMMEHOBAHWE WCTbITAHHOW NPOAYKLWK;

- MapKWpOBKY WUCMbITAHHOW NPOAYKUMM (NPU ee Hanuymm);

0603HaYeHne HOPMATUBHOIO AOKYMEHTa (NpW ero Hanu4un);

cBefeHus o6 otbope obpas3uoB Npoaykumu;

- KONUYECTBO UCMbITaHHBIX 06pasLUoB;

- AaTy npoBedeHUs UCTbITaHWS;

0b0o3HayeHne HacTosLWEero cTaHaapTa;

- 3aKMKYeHne 0 COOTBETCTBUMU/HECOOTBETCTBMKM 06pasLoB TpeboBaHNAM HOPMaTUBHOMO 4OKYMeHTa (Mpu nposene-
HUW KOHTPOIMbHbLIX UCMbITaHWUIA);

- hamunum, MHUMansl, AOMKHOCTW W NOANWCK PYKOBOAWTENS UCMbITATENLHOW nabopatopuy U coTPYAHWKOB, Mpo-
BOAMBLUMX NCTbITAHWS.

MpOoTOKON MCNBITAHWIA MOXET COAEPMKATb AOMOMHUTENBHYO MHOPMaUno, HeobxodMMyto Ans OAHO3HAYHOro no-
HUMaHWS 1 NPaBWIEHOTO NPUMEHEHUS Pe3yneTaToB UCTLITaHWI.

OA.7.2 Ecnun narotoButens uny notpebutens NpoaykuMK NpoBOAMT ONpeaeneHne CBETOBbIX U CONMHEYHbIX Xapak-
TEPUCTWK AN BHYTPEHHWX Lenein (Npy NpoM3BOACTBEHHOM W BXOLHOM KOHTPOMeE, MPUeMO-CAATOMHbIX, NepuoanyeckuX,
TUMOBLIX, KBaNMMUKAUWOHHBIX W OPYrMX KaTeropuax UCMbITaHWiA), gonyckaeTcs oopMnaTe pesynbTaThl UCMLITaHUiA B
nopsigke, MPUHATOM Y M3roToBUTENs unun notpebuTens, 6e3 odopmneHns npoTokona.

45

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 52 /55
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-410-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=52083
https://gostexpert.ru/gost/gost-410-2014?utm_source=pdf&utm_medium=52083&utm_term=page

FOCT EN 410—2014

Mpunoxexune b
(cnpaBo4Hoe)

CpaBHeHWe TepPMMHOB U OonpegerieHMn, NpMBe4eHHbIX B HACTOALWEM cTaHgapTe,
C TepMUHaMK U onpedeneHuamMmu no NOCT 33004—2014

Tabnwuya [B6.1 — CpaBHeHve TEpMUHOB M ONpedeneHuii, NpMBEAEHHBLIX B HAcTOALLEM cTaHdapTe, ¢ TEPMUHAMK U

onpegeneHnamm no MOCT 33004—2014

TepmnH 1 onpegeneHne B COOTBETCTBUM
C HacTOALLMM CTaHOapTOM

TepMuH 1 onpegeneHue B cooTeetcTaenm ¢ FOCT 33004—2014

KoadpchuumeHT nponyckaHua ceeTa: [lpo-
nyLleHHas cTeknoM [Jona noToka CBeTa,
YNaBLUENO Ha CTEKMO.

Ko3achhMumMeHT nponyckaHusa ceeta: KoadhuuMeHT nponyckaHus B
auanasoHe anuH BonH ot 380 ao 780 HM.

KoachhUUMEHT nponycKkaHuA: MponylweHHas CTEKNoM Aons NoToKa
W3My4YeHKUa, yNaBLLEro Ha CTEKMOo.

koadpcpuumeHT oTpameHusa cseta: OTpa-
XKEHHas CTEeKNoM Jons noToka cBeTa, ynas-
LLEro Ha CTeKIo.

Ko3adpchuUMeHT oTpaxeHUA ceeTa: Koadh(pULUMEHT oTpaxkeHus B Aua-
nasoHe AnuH BonH ot 380 go 780 Hm.

koadhcpuumneHT oTpaxeHun: OTpakeHHan CTEKNOM JonsA NoToka W3-
nyyeHus, ynasLUero Ha CTekno.

Ko3dchbuumneHT obLero NponycKkaHWA con-
HEYHOW 3Hepruu (conHe4yHbIW paKTop):
ObLee KOMWYECTBO CONMHEYHOW 3HEPTUW,
NponyLeHHOE CTEKIIOM.

Ko3cthchuumeHT obWero nponyckaHua CONTHEeYHOW 3HepruM (con-
HeyHbIW cakTop): ObLlee KONUYECTBO COMHEYHOW 3HEpruM, npony-
LLeHHOe CTEeKNOM, BKIo4atoLee:

- NponyweHHYH CTEeKNnoM OOoNK NOTOKa CONHEeYHOoro nany4veHud, ynae-
wero Ha CTeKno, n

- 4acTb MOrMOLEHHOW CTEKNOM LOMK NOTOKa CONMHEYHOro n3ny4yeHunA,
OTOaHHYH CTEKSIOM B BUOE TENIOBOIro M3ny4eHnna B HanpasreHWy na-
OeHnA CONHEeYHOro nanyvyeHna.

Ko3aththMLMEHT NPONYCKAHUA COMHE4YHOro
uanyuyeHus: [lponylleHHaa cTeknoMm AonAa
NOTOKa COMTHEYHOTO M3MNy4YeHWs, ynaBLUero Ha
CTEKMO.

K03thhMLMEHT NPONYCKaAHMA CONMHe4YHoro usny4veHua: Koadpdpuum-
EHT nponyckaHua B AuanasoHe AnuH sonH ot 300 go 2500 Hm.
koadphMumeHT nponyckaHus: [ponylleHHas CTEKNOM 4ONSA NoToka
W3MNy4yeHns, ynaBLUEro Ha CTEKITO.

HOpManbHbIA KO3 (PULMEHT 3IMUCCUU:
OTHOLWEHME MOLLHOCTM W3My4YeHWs noBepx-
HOCTW CTeKNa B HanpaeneHWn HopManu K no-
BEPXHOCTUN K MOLLHOCTH U3ny4eHus abcontot-
HO YepHoro Tena.

HOpManbHbIA Ko3dcdhuumeHT amuccun: Mepa cpaBHeHUs 3Hepruu,
W3ry4aeMoil CTEKNOM B HanpaeneHWn HoOpMarnu K MoBepxHocTu, n ab-
COMOTHO YEPHbLIM TENOM MpKY OOWHAKOBLIX TEMNEPaTYpax.

KO3 (PULMEHT OTPAXKEHUA CONMHEYHOTO
nanyuenunsi: OTpaxeHHas CTEKNOM JOMs no-
TOKa COMHEYHOrO W3Ny4yeHusl, YNaBLIero Ha
cTekno.

KO3(phMLMEHT OTpaKeHUA CONHeYHoro uanyveHus: KoappuumeHt
oTpaxeHusa B AuanasoHe AnvH BonH ot 300 go 2500 Hm.

KOSCbClI)Ii‘ILlHeHT OTpaxeHuA: OTpa}KEHHaﬂ CTEKITOM JonA noTtoka m3-
Ny4YeHnA, ynaelwero Ha CTekno.

K03 thbMUMEHT nponyckaHua yneTpaduo-
neroBoro uanydenus: ponylieHHas cre-
KNoM Jons noTtoka ynetpaduoneToBoro ma-
NyYeHus, ynaBLUIero Ha CTekno.

K03t hMLUMEHT NponycKkaHWA ynkTpacruoneToBoro nany4enus: Ko-
achduumeHT nponyckaHus B guanasoHe anuH BonH ot 280 go 380 Hm.

Ko3ahhULMEHT NponycKaHuA: ponylweHHas CTEKNoM Aons NoToKa
W3MY4YEHNUs, YNaBLUIEro Ha CTEKMo.

MHOEKC uBeTonepena4vu: MameHeHWe uBeTa
obbekTa npyu €ro oceeleHnn CBeToM, Mnpo-
LedLlwmMmMm CKBO3b CTEKNO.

MHOEeKC uBeTonepenavm: Mepa M3MeHeHUs LBeTa o0bekTa npu ero
OCBEWEHWMN CBETOM, NpoLlledlwnmM CKBO3b CTEKNO.

koadpcpuumeHT 3ateHeHua: OTHOLWEHKWE
COMNHeYHoro dakTopa cTekna K COMHeYHOMY
chakTopy 3TanoHHoro crekna (GecuBeTHOro
cnoart-ctekna).

koadchchuumeHT 3ateHeHmnna: Mepa cpaBHeHus conHedHoro dakrtopa
cTekna ¢ 6asoBelM 3Ha4eHunem 0,87.
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CBEHEHMH O COOTBETCTBUM MEXIrocygapCcTBeHHbIX CTaHO4APTOB CCbINOYHbIM EBPOHEﬁCKMM

MpunoxeHwe OB
(cnpaBo4Hoe)

rOCT EN 410—2014

pernoHanbHbIM CTaHOgapTamM

Tabnuuya [OB.1 — CeBeneHua 0 COOTBETCTBMM MEXKIOCYAAPCTBEHHbBIX CTAHOAAPTOB CChINOYHBIM EBPOMenckuM pervo-

HanbHbIM CTaHOapPTaM

geneHve KoadduumeHTa aMmccun

Obo3HaveHne N HaMMeHoBaHe eBPONEeNCcKoro CrteneHb Obo3Ha4eHne N HanMeHoBaHne
pervoHanbHOro ctTaHgapTa COOTBETCTBUA MeXrocyaapcTBeHHOro ctaHpgapra

EN 673:2011 Ctekno B cTpoutenscTtee. Onpege- — *

neHve koadpuUMeHTa Tennonepegayu (Benudm-

Hbl U). MeTog pacyeta

EN 674:2011 Ctekno B cTpoutenscTtee. Onpege- — *

nexue KoaduuneHTa Tennonepenaqu (Benmyn-

Hbl U). MeToa 3aluieHHoR ropayei nnacTuHbl

EN 675:2011 Ctekno B cTpoutensctee. Onpege- IDT OCT EN 675—2014 Ctekno u wsgenva uv3

neHue koadppuymneHTa TennonepefaYm (Benuyn- Hero. MeToabl onpegeneHwWs TEMNMOBbLIX Xa-

Hbl U). MeTog namepeHnsa TENMOBOMo NoToka pakTepucTuk. OnpepeneHve CconpoTUBNEHWS
Tennonepegadye MeToOOM WM3MEpPEHUs Tenso-
BOrO NoToKa

EN 12898:2001 Ctekno B cTpouTenscTee. Onpe- IDT MOCT EN 12898—2014 Ctekno v usgenus

13 Hero. MeToakl onpegeneHns TENNOBbLIX Xa-
pakTepuctuk. OnpegeneHve KoadduumeHTa

IMUNCCHKN

BETCTBUS CTaHOaPTOB:
- ITD — naeHTUYHble CTaHOapThI.

* ~ -
COOTBETCTByIOLLlVM MEXroCcyoapCTBeHHbIM CTaHOapT OTCYTCTBYET. [o ero NPUHATKUA pEKOMeHOYeTCAa NCnonbk3o-
BaTb NEpeBod Ha pyccmﬁ A3bIK OaHHOIo EBPOI'IGI;‘ICKDFO pernoHaneHOro ctaHgapTta.

M pnmedyaHune — B HacToswen Tabnuue Ucnonb3oBaHo cneaywllee yCriopHoe oBo3HaYeHWe CTENeHN CooT-

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-410-2014
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