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MpeaucnoBue

1 PASBPABOTAH ®eaepanbHbiM rocyaapcTBEHHbIM YHUTAPHbLIM nNpeanpusatuemM «Hay4Ho-uccnenosa-
TENbCKUI UHCTUTYT XMMUU U TEXHOJIOTMM NONUMEPOB MMEHM akagemuka B.A. KapruHa ¢ onbiTHbIM 3aBOAOM»
1 TeXHM4eCKkUM KOMUTETOM NO craHaapTusaummn TK 60 «Xumusy

2 BHECEH TexHuuyeckum KOMUTETOM NO cTaHaapTusauum TK 60 «Xumus»

3 YTBEPXIEH 1 BBEJIEH B IENCTBUE Mpukazom deaepanLHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio u MeTpornorum ot 24 uiona 2015 r. Ne 814-crt.

4 B HacroAweM cTaHgapTe yuTeHbl OCHOBHbIE HOPMATUBHbLIE NOMOXEHUS CREAYIOLLIMX €BPONENCKUX pe-
rMOHANbHLIX CTAHAAPTOB:

EH 2155-5:1989 «Aspokocmuueckue cepuu. MeToabl UCNbITAHMIA NPO3paYHbIX MaTtepnanos Ansa asu-
auUMOHHOrO ocTeknenuns. Yactb 5. OnpeaeneHue cBeTonponyckaHusa B Buaumon obnactu» (EN 2155-5:1989
«Aerospace series — Test methods for transparent materials for aircraft glazing — Part 5: Determination of
visible light transmission», NEQ);

EH 2155-7:1997 «Aapokocmuyeckue cepun. Metoabl UCMbITAHMIA NPO3paqHbIX Marepuanos Ans asu-
aAUMOHHOrO ocTeknenus. Yactb 7. OnpegeneHue onTUYECKOro oTknoHeHusi» (EN 2155-7:1997 «Aerospace
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HALUVWOHANBbHBLIN CTAHAOAPT POCCUUCKOWNW SGEAEPALUMNMN

JINCTbl AKPUNTOBBLIE ANnsA ABUALUMOHHOIO OCTEKITIEHUA

MeToabl onpeaeneHus ONTUYECKUX XapaKTePUCTUK

Acrylic sheets for aircraft glazing. Methods for determination of optical characteristics

Dara BBeaeHna — 2016—09—01

1 ObnactTb NnpUMeHeHusA

Hacrosawuii ctaHaapT pacnpocTpaHsieTcsi Ha akpUnoBble JINCTbI A4NS aBUALIMOHHOTO OCTEKIEHUs U yCTa-
HaBMMBAaET METOAbI ONPeAEneHns X ONTUYECKUX XapakTepUCTUK. Hactosawmin cranaapT yctaHasnusaer me-
TOZ onpeaeneHus koaddpuumeHTa nponyckaHus B ynsTpaduoneToBon obnactu cnekrpa; Metoa onpegene-
HUsA KoadhbchbuLMeHTa CBETONPOMNYCKaHMS B BUAUMON 00nacTi CnekTpa; MeTos onpeaeneHnsi BHELLIHEBUO0BbIX
AeheKTOB; METOA OMnpeaerieHus yrioBOro ONTUYECKOro OTKIMOHEeHWSA, METOA onpeaerneHne onTUYecKkoro ucka-
KEHURA, METOL OnpeaeneHns MyTHOCTU U METOA onpedeneHus KOaMULMEHTA XKENTUSHDI.

2 HopmaTtuBHbIe CCbINIKU

B HacTosLeM cTaHaapTe UCnonbL30BaHbl HOPMATUBHbLIE CChINKU Ha CrieAyiloLme cTaHaapTbl:

MOCT 8.332—2013 locygapcTBeHHas cucteMa obecrneyeHns eauHCTBa usmepeHmnii. CBeToBble U3Me-
peHus. 3Ha4YeHMA OTHOCUTENBHOW CneKTpanbHOW CBETOBOW 3(PAEKTUBHOCTU MOHOXPOMATUYECKOro U3ny4ye-
HWUA AN AHEBHOro 3peHus. ObLme nonoxeHus

FOCT 6507—90 MukpomeTpbl. TeXHU4EeCcKkue ycnosus

FOCT 7721—89 WcrouHukm cBeTa ans uamepeHui upeta. Tunbl. TexHuyeckne TpeGosaHua. Mapku-
poBka

FOCT 12423—2013 (ISO 291:2008) NnacTtmaccbl. YCnoBust KOHAULIMOHUPOBAHUA U UCMbITAHUSA 06pas-
uoB (Npo6)

MpumeyaHue — lNpu Nonb3oBaHUKM HACTOSALLUM CTaHAAPTOM LieriecoobpasHo NpoBepUTb ASWCTBUE CChINOM-
HbIX cTaHAapToB B UHOpMaLMOHHON cucTeme obLero nonb3oBaHWA — Ha oduLmansHoM cainTe PefepanbHOro areHT-
CTBa NO TEXHUYECKOMY PEryNMpOBaHMIO U METPOINOMMK B ceTU MHTEPHET UK Mo eXerofgHoMy UHPOPMaLMOHHOMY yKasa-
Tento «HauuoHanbHble CTaHAapThI», KOTOPLIA ONyONMKOBaH Mo COCTOSHUIO Ha 1 SAHBaps TeKyLLero roaa, U no BeiMyckam
eXeMeCAYHOro MHOpMaLIMOHHOro yKasaTensa «HauuoHanbHble cTaHgapThi» 3a TeKywui rog Ecnu sameHeH cCbiNoYHbIN
CTaHAapT, Ha KOTOprI7I AaHa HeflaTUpoBaHHaA CChbiNlka, TO pekoMeHAyeTCA UCNoNnb3oBaTh ,qeﬁCTBleLule BepPCuto 3TOro
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B JaHHYKO BEPCUIO W3MeHeHWn. Ecnn 3aMeHeH CCbINOoYHbIN CTaHAapT, Ha KOTOprﬁ
AaHa AaTupoBaHHas CChblfika, TO pekoMeHAYyeTCA UCNOoNb30BaTb BEPCUIO STOr0 CTaHfapTa C YKasaHHbIM Bbille roqom yT-
BepxaeHUs (NpuHaTusa). Ecnu nocne yTeepxaeHns HacTOALEro cTaHfapTa B CCbINOYHLIA CTaHAApPT, Ha KOTOpLIA AaHa
AaTupoBaHHaA CcCbifika, BHECEHO U3MeHeHUe, 3aTparnsatowlee NofoXeHne, Ha KOTopoe laHa CChiflka, TO 3TO NonoXeHue
pekoMeHAYeTCA NPUMeHATL 6e3 y4eTa AaHHOrO N3MEHeHUA. ECnun ccbinoyHblid cTaHgapT oTMeHeH 6e3 3amMeHbl, TO Noro-
XeHWe, B KOTOPOM JlaHa CCbiflka Ha Hero, peKoMeHAYeTCA NPUMEHSATL B YacTu, He 3aTparvBaioLLieil 3Ty CChINKY.

3 TepMuHbI U onpeaeneHnn

B HacToALWEeM cTaHaapTe NPUMEHeHbl CneayioLme TePMUHbLI C COOTBETCTBYIOLLUIMMU ONPEAENEHUSMU:
3.1 koacpcduumneHT nponyckaHua B ynerpaduonetoBoi oonacTu: OTHOLWEHHUE noToka Yd-usny-
YeHuns, NpoLeaLlero Yepes uccneayemolin o6pasew, kK NOTOKy YP-uanydeHusl, nagaloLLemMy Ha Hero.

U3panue ocpuumnanoHoe
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3.2 ko3chpnumMeHT NponyckaHua B BUOUMON oGnacTu cnektpa: OTHOLUEHWE MOTOKA U3NyYeHUs B
BMAUMOI 0BnacTu cnekTpa, npoluesLuero Yepes obpaseLl, kK NOTOKY U3Ny4YEHUs B BUAUMON 06nacTu cnekrpa,
nagaroLuemy Ha Hero.

3.3 BHewHeBuaoBble AedekTbl: [y3bipyu, BONOKHA, BOPCUHKM UKW OPYrMe NOCTOPOHHUE BELLECTBA,
BMAMMbIE BHYTPU MaTepuana, a Takke NoBpeXaeHns: NOBEPXHOCTHU.

3.4 yrnoBoe OonTuyecKkoe OTKIIOHEHMWe: YINoBOe OTKIIOHEHME Ny4YKa CBETA, BbIXOASLLErO U3 Npo3pay-
HOro marepuana, OT HanpaeneHUsa NagaoLLero ny4ka.

3.5 onTuuyeckoe UckaxeHue: JlokanbHOE U3MEHEHNE ONTUYECKOrO OTKNOHEHUS, BbIPAXAIOLLIEECA B UC-
Ka)KeHUM U300pakeHus, paccmaTpuBaemMoro Yepes marepvan. Becneacreme 3Toro npsiMble NMMHUK BbIFMSASAT
AyroobpasHbIMU UM KPUBLIMW.

3.6 MyTHOCTb: PacceuBaHune CBETa OT CKOMMEHUS MarbiX 4acTUL BHYTPWU marepuana umm oT OYeHb
HeBOonbLUMX NOBPEXIEHNI NOBEPXHOCTU. 3TO MOXKET NPUBECTU K NOTEMHEHUIO N300paXxkeHusi, paccmarpusae-
MOTrO Yepes Matepmarn, unm paccenBaHUIO U300paxxeHUs CBEPX NPeAenbHbIX HOPM.

3.7 koadbpbmumeHT x)enTU3HbI: KONMYeCTBEHHAs XapakTepucTuka, OLEHUBAIOLLAs CTENEHb MOXenTe-
HWSA NPO3PaYHbIX HEOKPALLEHHbIX aKPUMOBbIX SIMCTOB.

4 Metoabl UCNbITaHUN

4.1 OnpeaeneHue k03P @PULMEHTA NPONYCKaHNA B YIbTPaghMonNeToBOW 06NacTM cnekrpa

4.1.1 CywHoCTb MeTOoaa

MeToa OCHOBaH Ha MU3MEPEHUU KONUYECTBA CBETA, Nponyckaemoro o6pa3uoM B 3ajaHHOM AnanasoHe
cnektpa 280—360 HM, Mpu NOMOLLM CNEKTPOPOTOMETpA.

4.1.2 O6opynoBaHue

4.1.2.1 VCTOYHMK cBETA

McTovHMK cBeTa AOIpKeH co3gasaTh HEMPEPbIBHLIA CNEKTP B 3ag4aHHOM AuanasoHe cnekrtpa 280—
360 HM. [nA 9TON Uenu noaxXoAnaT AenTepuesbie Namnbl.

4.1.2.2 CnekrpocoTomeTp

CnektpocoTomMeTp fOSkeH ObiTb OCHALLUEH aBTOMAaTU4ECKOW CUCTEMON percTpauuu koadduumeHTa
nponyckaHusa B ynstpadmoneTosoi obnactu cnexrpa ot 280 4o 360 HM CO CNEKTPaANbHON LUMPUHON LLENU HE
oonee 1 HM.

CpeaHekBagpaTMYHOE OTKIOHEHUE CNyYanHOW COCTaBNAIOLLEN NOrPeLUHOCTM aHaNMTUYECKOro curHana
CNeKTPOoOoTOMETPA HE AOMKHO npeBbiwaTtk 0,5 %.

4.1.2.3 Mukpometp no MOCT 6507.

4.1.3 MoaroTroBka o6pas3LoB

Ot no6oro nucta otpesatoT Tpu obpasua pasmepaMmu, COOTBETCTBYIOLIMMU UCMONb3yeMOMY 060pyao-
BaHMIO; MOBEPXHOCTb 06pa3LoB AomkHa BbITb YMCTON, 63 uapanuH u apyrux aecekToB. Mepea ncnbitaHmemM
obpasLpbl KOHAMLUMOHMPYIOT Npu Temnepatype (23+2) °C U OTHOCUTENbHOI BRaXxHOCTM Bo3ayxa (5015) % B
TeyeHue (24+1) u.

4.1.4 MNpoBeaeHue usmepeHnn

B kioBeTHOE oTAeneHne cnekTpodoTOMETpa NOMELLAIOT UCTbITYeMbIli oBpas3el, B NNOCKOCTU nog nps-
MbIM YITIOM K CBETOBOMY My4KYy U PETMCTPUPYIOT CNEKTPanbHble KOS MULMEHTbI NPONYCKaHUs B ynsTpaduo-
neToBoii oBnactu.

M3 nony4yeHHON cnekTpanbHOW KPMBOW PacCUUTLIBAOT MHTErpanbHbI KO3PULMEHT NPONYCKaHUS.

B mecTe namepeHus koadpduumeHTa nponyckaHmsa USMEpSIOT TONLLMHY UCNBITYEMOro obpasLa, pesynb-
TaT U3MEPEHUs TOMLLUMHbBI 3anUCLIBAKOT C TOMHOCTLIO A0 0,2 MM.

4.1.5 MpoTOKON UcnbITaHUN

[MpoTOKON UCNbITAHWI JOIHKEH COAEPXKAaTb:

- CCbINKY Ha HacCToALLMIA CTaHaapT;

- TUN MaTepuana u TonwuHy kaxaoro obpasua;

- HOMEp NapTUM U HOMEp NKUCTAa, OT KOTOPOro ObINK oTpesaHbl 06pasLb;

- CeKTpanbHble Ko3hdULUMEHTbI NPONyCKaHUa ANns Kaxgoro obpasua B guanasoHe AnuH BonH 280—
360 HM (%);

- UHTerparnbHble KO3 PMUNEHTbI NPONYCKAHUA B YKa3aHHOM AuanasoHe AMWH BONH, B npoueHTax (%)
(no TpeboBaHMIO 3aKasuumka).

2
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4.2 OnpepeneHve KoagMuuMeHTa NPoNycKkaHus B BUAUMOI 061acTu cnekTpa

4.2.1 CyuwHocTb metoga

MeTog, OCHOBaH Ha M3MepeHun KoNmyecTsa cBeTa, Nponyckaemoro o6pasuom B BUAVMON 061acTun cnek-
Tpa, npy NOMOLLY YCTAHOBKM [N1A onpefesieHns KoaduuneHTa nponyckaHna uam npu nomoLLm cnekrpodo-
ToMeTpa wnu hotomeTpa.

4.2.2 O6opynoBaHue

YctaHoBKa 419 onpejeneHus KoauureHTa nponyckaHua (prcyHok 1), Bknovawwas B ceba coctas-
Hble YacTu, onncaHHble B 4.2.2.1—4.2.2.6.

4.2.2.1 WcTo4HuK cBeTa

B kauecTBe MCTOYHMKa cBeTa NPUMEHAT UCToYHUKM A nnm C no FOCT 7721. Tun UCTOYHMKA LO/DKEH
6bITb YKa3aH B HOPMATUBHOM [JOKYMEHTE W TEXHWYECKON AOKYyMEeHTauMn Ha matepuan.

4.2.2.2 ®OTO3/1EMEHT

®OTO3/1EMEHT, NCMOMb3YEMbINA AN U3MEPEHUSI MHTEHCUBHOCTM CBETOBOrO MOTOKA, MO CBOEN CnekTpasib-
HOI YyBCTBUTENILHOCTW AO/DKEH COOTBETCTBOBAaTb 3HAYEHVSM OTHOCWTESIbHON CMEeKTpasibHON CBETOBON adh-
hekTnBHOCTM no MOCT 8.332.

®OTO3MNEMEHT A0/IKEH BbITb CHAGXEH paccemBatoLM 3KPaHOM MOAXOASALLEro pasMepa, NosIHOCTLIO 3a-
KpbIBaAOLWMM NapasnenbHblii CBETOBOW My4OK, 06pasyrowwmiica OT UCTOYHUKA CBEeTa.

7 — WCTOYHUK CBETA; 2 — KoHgeHcatop; 3, 5, 8, 19 — uH3bI;

4 — cBeTogenuTenbHas nnacTuHa; 6 — uaMepuTtesibHas Ava-

(pparma; 7 — noBopoTHoe 3epkasio; 9 — obpasel; 10, 78 — dpo-

TO3M1EMEHTbI; 77 — MOJIOUYHOE CTEeKNo; 72 — (DOTOMETPUYECKNIA

wap; 13 — Hynb-ranbBaHomeTp; 14 —  BbixoAHOE OTBEpCTUE;

75 — 6enas nnactnHa; 76 — cBeTOBas /IOBYLUKA; 77 — 3KpaH;
20- komneHcaumoHHas auadparma

PucyHok 1 — Cxema yCTaHOBKV /11 onpefeneHns
KoahchmLmeHTa nponyckaHus

4.2.2.3 [epxartenb obpasuos

Lepxartens ob6pasLoB JO/MKEH ObiTb TakuM, 4TOObl 06pasel, Gbl NIOTHO 3aKPensieH B MIOCKOCTM NOA
NPSAMbIM YI/IOM K CBETOBOMY MyUKY.

4.2.2.4 doTOMETPUYECKMIA Luap

doTOMeTpUUECKUiA LWap NCNoJb3YT A8 TOro, YTo6bl cobpaTb Nponyckaemblin NOTok. Lap MoxeT 6bITb
nboro avameTpa, Ho obLlias naowaAb OTBEPCTMIA He JO/HKHA NpeBbiwaTb 4 % BHYTPEHHeW oTpaxarollei
NOBEPXHOCTU CAhepbl.

BHYTpeHHAS NOBEPXHOCTb (HOTOMETPUYECKOro Lapa Ao/hkHa obecneynBaTb paBHOMEPHOE HECE/IeKTUB-
Hoe Andodpy3Hoe oTpaxeHue ceeTa. MNoKpbITUe He AO/HKHO ObiTh 1H00PECLUPYIOLLUM.

4.2.2.5 benaa nnactuHa

KoahdpuumeHT oTpaxeHus 6enoii NnacTuHbl, UCNOMb3yemMoi AN NepekpbITUA BbIXOAHOrO OTBEPCTMSA,
JO/MKeH ObiTb He MeHee KoadpuLMeHTa OTPaKeHUS BHYTPEHHell MOBepXHOCTU Lwapa. MnacTuHa [osmkHa
obecneumBaTb paBHOMEPHOE HecesflekTuBHOe Andhy3Hoe OTpaxeHue ceeTa.
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4.2.2.6 TI0TOK M3Ny4eHUst BHYTPU LUApa U3MepsIoT C NOMOLLBIO (DOTOSNEMEHTA, MBMEPEHUS HA BbIXOAE
13 KOTOPOro AOMKHbI ObITb NPONOPLUMOHAankHbI B npeaenax 1 % nagaoLemMy noToky B 06nactu Mcnons3yemon
WHTEHCUBHOCTM CBETOBOIO MOTOKA.

4.2.2.7 JonyckaeTrcsa UCMonNb3oBaHMe CNeKTPodOTOMETPOB, (POTOMETPOB C METPONOrMYECKUMI Xapak-
TEPUCTUKAMMN HE XYXKE YKa3aHHbIX.

4.2.3 MoagroTtoBka o6pas3LoB

4.2.3.1 O6pasupbl AN UCMbITAHUIA AOMKHbI ObITh NIOCKONapannenbHbiMi. PasHOTONLWMHHOCTL 0Opas-
LOB He gomkHa npesbiwatbk 10 %. Kaxabii obpasel, 4OMmMKEH NOIHOCTLIO NEPEeKpbiBaTb BXOAHOE OTBEPCTUE
wapa.

OGpa3sLbl He AOMKHbI CogepKaTb MOCTOPOHHUX BKIOYEHWUI, Ny3bipen U TpewmH. Ha noBepxHocTu 06-
pasLoB He JAOMKHO ObITh BUAUMbIX AeddekTOB. MNepes ucnbiTaHnemM NOBEPXHOCTbL 06pa3sua AomkHa ObiTk O4m-
LLeHa OT NbINU W ApYrux 3arpsasHeHun.

4.2.3.2 KoHauumoHupoBaHue o6pasuos npoogat no MOCT 12423. YcnoBua KOHAULMOHUPOBAHUS YKa-
3bIBAOT B HOPMATUBHbIX JOKYMEHTaX M TEXHUYECKOW AOKYMEHTALMN Ha maTepuan.

4.2.4 MpoBeaeHue U3MepPeHnn

4.2.4.1 Mepeg HayanomMm U3MepeHuii PoTOMETP BblAEpPXKMBAIOT BKMNIOYEHHBLIM B TedeHue 20—30 MuH.
Mpu nepekpeITOM CBETOBOM MyYKe (CBET HE NaAaeT Ha (POTOINEMEHT) YyCTAHABMNMBAIOT Hyrb HA ranbBaHOMETpE.

4.2.4.2 BbIxogHOe 0TBEPCTHE LLIAPOBOIo POTOMETPA NepekpbiBatoT 6enon NNacTuHON.

4.2.4.3 B namepuTenbHoe nnevo npubopa BBOAAT UCNbITYEMbIN 06paseu. UsmepuTenbHyto anadparmy
ycTaHaBnuBaloT Ha nonHoe packpbitue (100 %). Perynupys packpbiTue kKOMneHcaunoHHon auadparmel, ycra-
HaBMUBAIOT CTPENKY ranbBaHOMETPA HA HyIb.

4.2.4.4 3ateM BbIHUMAIOT UCTbLITYEMbIN 0Opasel. HapylLieHHOe paBHOBECUE SMNEKTPUYECKOW CXEMbI
BOCCTaHaBMMBAIOT PaCKpbITUEM U3MEPUTENbHOM Anadparmbl. OTCYET NO LWKane U3MepuTenbLHO Anadparmol
[aeT 3HayYeHne koadduLMeHTa CBETONponyckaHua obpasua B NpoLeHTax.

4.2.4.5 TonwwmHy obpasya usMepsioT B TPEX MECTAxX C TOYHOCTbIO A0 0,02 MMm.

4.2.5 MpoTokon UcnbITaHUM

MpoTokon ucnbITaHW AOMKEH coaepXaTb CReAyoLLYI0 MHOPMaLMIO:

- CCbINIKY Ha HacToALLMI CTaHAapT;

- TMN MaTtepuana v ToNWMHY Kaxgaoro obpasua;

- HOMEp MapTUK U HOMEP NUCTA, U3 KOTOPOro ObinNu B3ATHI 06pa3Lbl;

- KO9(PPULMEHT NPONYCKaHUA KaK CpeiHee 3HAYEHUE TPEX NOSYYEHHbIX PE3ynLTaTos;

- TonwmHy obpasua, paccuMTaHHylo kak cpeaHeapudMeTU4ecKkoe 3Ha4YeHNne Tpex NPpoBEAEHHbIX n3Me-
peHui.

4.3 OnpepgerneHue BHEWHEBUAOBbIX Ae(PeKToB

4.3.1 CywHOCTb MeTOAA

BrelwwHeBuaoBble aedekTbl ONpeaensior NpyM BU3yanbHOM OCMOTPE HEBOOPYXEHHOM rna3oM nNpu onpe-
JeneHHbIX YCrnoBusix oceeLleHus. OUeHKy OOHapY>XeHHbIX AedeKToB NPOBOAAT NPU NOMOLLM YBENUYUTENDb-
HbIX NpMGopPOoB.

4.3.2 O6opynoBaHue

4.3.2.1 Benblii MaToBLIN 9KpaH pasMepamm, 4OCTaTOMHLIMU ANA PasMeLeHNA akpunoBbIX JIMCTOB He-
o6xoaumoro pasmepa.

4.3.2.2 YepHblit MaTOBLIN IKPaH pasMepamu, COOTBETCTBYIOLLMMIN BENOMY 3KpaHy.

4.3.2.3 VamepuTenbHbIii MUKpockon BpuHenna ¢ npubnu3nTenbHO AECATUKPATHLIM YBENMUYEHUEM,
CHaG>XeHHbIV LIKanow ¢ ueHon geneHust 0,1 Mm.

4.3.2.4 [ie priyopecuUeHTHbIE NnamMrbl MOLLHOCTLIO He MeHee 40 BT kaxaas.

4.3.3 MopgroToBka 06pa3LOB ANA UCNbITAHUN

B kayecTBe 06pasLoB BLICTYNAIOT Lienbie akpunosbie NUCTbl. NoBEPXHOCTL Kaxaoro obpasua Twarenb-
HO OYMLLIAIOT TakMM 06pasom, YTOObI He BbI3BaTb MOSIBEHME LapanuH UM MUKPOTPELLIMH.

4.3.4 MNMpoBeaeHune ucnbiTaHUn

4.3.4.1 OcmoTp 06pasLoB Ha Hanu4uue aedexkToB

Benbiii 9KkpaH gomkeH GbiThb pasmelleH Ha NOAXOAsLUEN BbiCOTe M paBHOMEPHO ocselleH. O6pasey
yCTaHaBNMBAIOT NapansenbHo 3KpaHy U 0CMaTPUBAIOT Ha HanMM4Yne Bcex AedeKkToB.

3arem obpasew ycTaHaBnMBaOT NapannensHO YepHOMY 9KpaHy B TEMHOM MOMELLEHUU TakuM 06pasom,
YTOObI OCBELLEHWE OCYLLECTBANOCH TONbKO ABYMSI (DIYOPECLEHTHBIMM NaMnamMu, pacronoXeHHbIMKU napasn-
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nenbHO APYr APYry Ha NPOTUBOMNOMOXHBLIX CTOPOHAxX 00pa3sua B OAHOW C HUM NIMOCKOCTU, U OCMATPUBAIOT Ha
Hanunyne Bcex AedeKToB.

4.3.4.2 N3amepeHue aedekToB

Hedektbl HA 0b6pa3sue MaeHTU(PUUUPYIOT NPU CUIIbBHOM KOCOM OCBELLEHUWM U U3MEPAIOT C MNOMOLLbIO
Mukpockona. dopma kaxaoro gedekra gormkHa ObITb NPMONKEHHO CONOCTaBNeHa ¢ bnuxanwen reomeTpu-
4eckoun purypoi.

4.3.5 MpoTOKON UCNBLITAHUN

[pOoTOKOM UCNLITaHWUIA AOMMKEH coaepXarhb:

- CCbISIKY Ha HaCTOALLUMI CTaHAapT;

- TUN marepuana u pasMepi;

- HOMEp napTuu;

- KONNMYECTBO AE€DEKTOB;

- pasmepbl, TUMN U KONMYECTBO Ae(PEeKTOB;

- CXeMy pacnonoxeHus edeKkToB.

4.4 OnpepeneHue yrnoBoro oNTUYeCKOro OTKIIOHeHUA

4.4.1 CywHoOCTb MeTOAA

YInoBoe ONTUYECKOe OTKMOHEHWE OMpeaensioT NP NOMOLLM U3MEPEHUS CABUra U300paKeHns nepe-
KpecTusi, cChOPMUPOBAHHOIO NMPOXOXAEHUEM CPOKYCHPOBAHHOIO CBETOBOrO fNiy4a Yepes NpoBOSIoYHOE nepe-
KpECTME Npu ero NpPoXoXaeHn Yepes UCTbITyemble 06pasLb.

4.4.2 O6opygoBaHue

4.4.2.1 OnTnyeckasa cucrtema, BKIovatoLwas:

- TOYEYUHbIN NCTOYHMK CBETAa;

- NPOBOSIOYHOE NEPEKPECTHE;

- DOKYCUPYIOLLIYIO FINH3Y.

4.4.2.2 [epxatenb obpasua

4.4.2.3 3KpaH, Ha KOTOPOM MMEIOTCA KOHLEHTPUYECKNE OKPYXXKHOCTM 3aJaHHbIX pagnycos f, COOTBET-
CTBYIOLLMX YITNOBbIM ONTUYECKMM OTKITOHEHUSIM d, paBHbIM 1,5; 3,0; 6,0 1 10,0 MMH OTHOCUTENBHO PACCTOAHUA
Mexay o6pasLom U IKpaHOM.

Paauyc r kaxxgom OKpY>XHOCTKM onpeaensaiot no dopmyne

r=0,291dD, ™)

rae r— paguyc oKpYy>KHOCTHU, MM;
d — yrnoBoe onTu4eckoe OTKIIOHEHWUE, MUH;
D — paccrosaHve Mexay o6pasLomM U 3KpaHoM, M.
B Tabnuue 1 npuBeaeHbl 3HAYEHUA PaaMyca OKPY>KHOCTH I, COOTBETCTBYIOLLUE YrNOBOMY ONTUYECKOMY
OTKIMOHEHUIO d, BbIpaXeHHOMY B MUHYTaX (') n pagnanax (paa), Ana ABYX 3HAYEHWIT paccTosiHMIA D.

Tabnuuya 1
r, MM, ANA
d
D=5wm D=8wm
1,5/ 0,00043 pag 2,2 35
3,0/ 0,00087 pag 4.4 7,0
8,0/ 0,00175 pag 8,7 14,0
10,0/ 0,00291 pag 14,5 233

4.4.3 MoaroroBka 06pa3LoB 4SS UCNbITAHMNA

B kayecTBe 06pasLioB UCMOMbL3YIOT LieNble akpuoBble NUCTLI. Mepea ucnbiTaHusiMu ¢ 06pasLIoB TLa-
TENLHO yAANAT NOBEPXHOCTHYIO Mbiflb TKAHBIO, HE OCTaBMSIOLLEH BOMOKOH.

4.4.4 TpoBeneHue UCNbiTaHus

4.4.4.1 OnTMYeCKyo CUCTEMY YCTaHaBMUBAIOT Takum obpa3om, UToObl n300paxkeHne nepekpecTus co-
BMajano Ha 3KpaHe C LIEHTPOM KOHLIEHTPUYECKUX OKPY>KHOCTE. McnbiTyembli oOpaseL yCTaHaBMBaloT Mex-
[y nepekpecTuem U aKpaHoM Ha paccTosiHuu D OT akpaHa.
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4.4.4.2 YrnoBoe ONTMYECKOE OTKIOHEHME MPOABMNSETCA Kak CABUT M300PaXKEHUA NEPEKPECTUSA OT LieH-
Tpa KOHLEHTPUYECKUX OKPY>KHOCTEI K OIHOM M3 30H, OnpefensemMbiX 9TUMWN KOHLIEHTPUYECKUMM OKPY>KHOCTS-
MU, YKa3aHHbIMKN B 4.4.2.3.

4.4.4.3 OOpasupbl U3mMepsioT Yepe3 UHTepBansbl, paBHble 100 MM, BO B3aUMHO NepneHaUKYNAPHbIX Ha-
npaBreHnuaX (€Crm He yKkasaHo UHOoe).

4.4.5 O6paboTka pe3ynLTaToB

3Ha4YeHMA OTKITOHEHWI AOMKHbI ObITb 3anMcaHbl U NPEACTaBNEHbI rPaPUYECcKun C LIENbIO YCTAHOBMNEHUSA
3aBMCHMOCTU UX MOJOXEHMSI OT HanpaBNeHHOCTM UCnbITyemoro obpasua.

4.4.6 MpoTokon ucnbITaHUN

MpoTOKON UCMbITAHWI AOMKEH COAEPXKaTb CNEeAyYIOLLYI0 MHpOpMaLmIO:

- CCbINKY Ha HacTosILLMIA CTaHaapT,

- onucaHue Metoaa otbopa o6pas3uos;

- KOINMYECTBO UCMbITAHHbIX 06pa3LoB;

- pazMepbl UCTbITAHHBIX 00Pa3LIoB;

- UHAUBUAYANbHbIE 3HAYEHUS YIMOBbIX ONTUYECKMX OTKIIOHEHUN W MPEACTaBMSAOLWYIO UX AMarpaMmy B
COOTBETCTBUM C 4.4.5;

- cBeaeHus 060 Bcex 00CTOATENLCTBAX, KOTOPLIE MOTMW MOBNUATL HA PE3ynbTaThl UCTbITAHUA.

4.5 OnpeneneHue ONTUYECKOro UCKaXKEHUSA

4.5.1 CywHOCTb MeTOAa

OnNTUYECKNE UCKAKEHWUSI ONPEAENSIOT NPU NOMOLUM N3MEPEHUSI OTKNOHEHWUIA NIMHMI NPOEKLMOHHOW Kap-
TUHKU OTHOCUTENBHO CTATUYHbIX MUHUIA HA NPOEKLMOHHOM 3KpaHe. Takke OLEeHUBAIOT pe3kne HeoaHOPOAHO-
CTU, NPOSIBMSOLLUMECS B BUAE PE3KOTO OTKIIOHEHUSI MPOEKLMOHHOM NIUHMM.

n pumMedaHne — MenblTaHue Ha Hanu4une pesknx HeoHOpPOAHOCTEW ABRSETCA HeobXOAUMBIM [JOMONHEHUEM
K UCMbITAHUIO Ha CYLLEeCTBEHHbIE U HECYLLeCTBEeHHbIe ICl,eCIJeKTI:I no 4.3, Tak Kak HeOAHOPOAHOCTU MaTepuana, Bbl3BaHHbIE
M3MeHeHWeM noKasarena npenomMneHna, ncnblitfaHMAMKU no 4.3 BbISABUTb HEBO3MOXHO.

4.5.2 O6opynoBaHue

3KpaH C CeTKOW KBafpaTHbIX AYeek C warom 25 MM, yCTaHOBIIEHHbIN BEpTUKAnNbHO. Ha akpaH ¢ noMmo-
LLIbIO COOTBETCTBYIOLLETO MPOEKTOpa NPOELMPYIOT BTOPYIO CETKY C TakKUM e Larom Takum o6pasom, 4tobbl ¢
paccTosiHus 4,5 M OT NpoeKkTopa NPOEeKLMOHHAs KApTUHA COBMAajana ¢ CeTkon Ha 3kpaHe. Ytobbl nsbexarb
UCKa>KEHWUI NPOEKLMOHHOTO U300PaKEHUA, N3MEPEHNS AOMKHBbI ONPAHNYMBATLCA NNOLWAALIO 1 x 1 M Ha Jkpa-
He. [InA yMeHbLUEeHUs anepTypbl NMH3bI Lienecoobpa3Ho ucnonb3oBartb Auadparmy ¢ 0TBEPCTUEM (MPUCOBYIO
aunadparmy). Obpasen aorkeH BbITb YCTAHOBNEH TakMM 0Bpa3om, ytobbl uccneayeman nnowaab 6eina or-
jAaneHa ot ceTku Ha 1,2 M. [lep>xatens AOIDKEH NO3BONSATL YCTAHABNMBATL 00pasel noa pasnuyHbIMKU yrnamm
K NAIOCKOCTU, NEPNEHAMNKYISPHON K 9KpaHy.

4.5.3 MogroroBka 06pasLOB ANA UCNbLITAHUA

B kauecTtse 06pa3sLiOB BLICTYNAIOT LiENbie aKpUIioBbl€ NUCTbI. NOBEPXHOCTL KaXaoro obpasua Tuiarernb-
HO OYULLIAIOT TaKUM 00pa3om, YToObl HE BbI3BaTh NOSIBIEHWE LapanuH unu noTeprocTen.

4.5.4 MpoBegeHue UCNbITaHUN

4.5.4.1 MakcumanbHbIi rpagueHT

O6pasel, ycTaHaBNMBAIOT NoA 3a4aHHbIM YITIOM U ONPeAENnsoT MaKCUMarbHbI rPaIMEHT NIMHUIA Npo-
€KLMOHHOW KapTUHKN OTHOCUTESNBHO NUHKI 9KpaHa B 060MX HanpaBneHusx.

3arem 00pa3sel NoOBOpa4MBaloOT B CBOEW NNockocTu Ha 90° n namepeHune NOBTOPSAIOT. B COMHUTENbHbIX
CNy4asx KapTUHA UCKAXKEHWUI NepeMeLLIaeTCst Ha ONTUYECKYIO OCb CUCTEMbI, NPOEKTOP PETYNMPYIOT TaK, UTOObI
YPaBHATb CMELLEHUE NUHUI BCNEACTBME NEPECTAHOBKU.

4.5.4.2 Pe3kue HEOQHOPOAHOCTHU

Peskue He0AHOPOAHOCTU HA NPOEKLUUOHHON KapTUHE U3MEPSAIOT B COOTBETCTBUU C PUCYHKOM 2.

4.5.5 O6paboTka pe3ynLraTtoB

[na kaxxgon obnacTu UCKaXXEHUI rpagMeHT BbIPAXKAIOT KaK COOTHOLWEHUE HaknoHa, Hanpumep 1 k 17,
peskue HeOAHOPOAHOCTYU BbIPAXKAIOT Kak CMeLLeHne d B MUNNMMeETpax.

4.5.6 Mpotokon ucnbiTaHUn

MpoToKon ucnbITaHWi JOMKEH COAEPXaTh:

- CCbINIKY Ha HaCTOSALLMI CTaHAApT;

- onucaHue metoaa orbopa o6pasuos;

- KOINU4Y€eCTBO UCMbITAHHLIX 06PAa3LIOoB;

- KONIMYECTBO CryyaeB, NPy KOTOPbIX FPaANEHT 0Ka3anca Kpyve, 4em yCTaHOBIMEHHAas rpaHuua, Npu Kax-
OOM yrrne HakrnoHa, ykasaHHOM B CTaHAapTe Ha marepuan;
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PUCYHOK 2 — TunuyHble popMbl pe3knx HeogHopoLHOCTel

- KO/IMYECTBO C/lyyaeB, Korga peskue HeoJHOPOAHOCTM d NPEBLILIAIT YCTaHOBMEHHbIE HOPMbI, NPK KaXk-
[IOM yI/ie Hak/oHa, yka3aHHOM B CTaHAapTe Ha maTepua.

4.6 OnpeneneHne MyTHOCTU

4.6.1 CywHocTb MeToaa

MyTHOCTb 06pasua onpefensT Kak NPOLEHTHOE OTHOLWEHMEe KoaddmLeHTa pacCeaHHOro nponycka-
HUA K KO3(PPMLMEHTY NPONyCKaHns.

4.6.2 O6opyaoBaHue

4.6.2.1 Mpubop ana onpeaeneHuss MyTHOCTW, oTBevawowuii TpeboBaHusam 4.2.2.

4.6.2.2 CseToBasd /I0BYLUKa, noraouiawouian He meHee 98 % najatollero Ha Hee cBeTa.

4.6.2.3 [onyckaeTcsa MCnosib3oBaHWe cnekTpod)oToMeTpoB, (DOTOMETPOB C METPOIOTMYECKMMUN Xapak-
TEPUCTUKAMMN HE XYXE YyKa3aHHbIX.

4.6.3 TMoarotoBka obpas3yos

O6pasupl rotoBaT no 4.2.3.

4.6.4 MNpoBefeHne namepeHui

4.6.4.1 N3mepstoT KO3hPUUNEHT NponyckaHua B BUAMMOM 06n1acTy cnekTpa T no 4.2.

4.6.4.2 N3mepeHve KoadpuumeHTa paccessHHOro nponyckaHus

B cBeToBOli My4oK BBOAAT 0bpasel, MepekpbiBaldT BXOAHOE OTBEPCTWE CBETOBOW SIOBYLUKOW, M3Mepw-
TeNbHyl Anadparmy ycTaHaBNMBalOT Ha MNOMHOE pacKkpbiTUe W, pPerynvpys packpbiTVe KOMMNeHCAaLWOHHOW
Avadparmbl, 4O6GUBAIOTCA KOMMNEHCALMN 31EKTPUYECKON CXeMbI.

BbiHMMalOT o6paseLl, 3aMeHS0T CBETOBYIO JIOBYLLKY 60/ NNacT1HOl 1 BOCCTaHaB/IMBAKOT paBHOBECHE
3/1eKTPUYECKOl CXEMbl M3MEHEHMEM W3MepuTenbHOl Auvadparmbl. OTCYET MO LLKane WU3MepuTenbHol Ava-
dhparmbl gaeT 3HayeHne KoaduLMeHTa pacCesHHOro nponyckaHus 15 B NpoueHTax.

4.6.4.3 MyTHOCTb 06pasua H, %, BbluncnsawT no opmyne

H=2100. @
T

roe H— myTHOCTb, %;

75— KOahPMLMEHT paccessHHOro nponyckaHus, %;

T— Ko3phMLMEeHT nponyckaHus, onpegeneHHoliin no 4.6.4.1, %.
4.6.4 TMpOTOKON UCMbITaHWU
MpOTOKON WCMbITAHWI JOMKEH COAEpPXaTb:
- CCbIJIKY Ha HaCTOSILMIA CTaHAApT;
- TMN mMartepuana v ToWwnHy obpasua;
- HOMEp napTuu;
- KoahpuumeHT nponyckaHus 1 (%);
- MyTHOCTb H (%).

4.7 OnpegeneHune KO3 ULMEHTA XENTNU3HBI

4.7.1 CyuwHocTb MeToga
MeTof onpepgeneHus koapduLUMeHTa XeNTu3Hbl OCHOBaH Ha W3MEepeHUW crnekTpasibHblX Kosdduum-
€HTOB MponyckaHus B BUAUMOI 06nacTu cnekTpa npu AnvHax BonH 420, 560, 680 HM. MeTog npegHasHayeH
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Ana onpedeneHua KoSMMPUUMEHTA XENTU3HbI, XapakTePU3yIoLLero CTeMNeHb MOXENTEeHUA Npo3paydHbIX He-
OKpaLUeHHbIX aKpUOBbIX NTMCTOB.

4.7.2 O6opyaosaHue

4.7.2.1 CnekTpoboTOMETP ANA U3MepPEeHUss KOIPMULIMEHTOB NPOMNYCKaHUA TBEPAbIX NPO3pavHbIX Ma-
Tepuarnos CO CneKTpanbHbIM Auana3soHom nameperHuin ot 400 ao 700 HM ¥ BOSMOXHOCTBLIO YCTAHOBKU U BOC-
NPOWU3BEAEHUA ANUHBI BOSTHBI C TOYHOCTLIO 1 HM.

CpegHekBagpaTU4YHOE OTKITOHEHUE CryYaiiHOW COCTaBAAOLLEN NOrPELUHOCTU aHanUMTUYECKOro CUrHana
CrnekTpooTOMETPA He AormkHa npesbiwaTth 0,5 %.

4.7.2.2 Mukpometp no MOCT 6507.

4.7.3 MoagroTroBka 06pa3LOB At UCNbITAHUNA

4.7.3.1 W3 nucta Bbipesatot ABa obpa3sua pasmepom He meHee 30 x 15 MM 1 TONWWHON, COOTBETCTBY-
toLLeit hakTUYecKon TONWMHE MaTtepuana.

4.7.3.2 O6Gpa3subl He A0MKHbI CoaepXaTb MOCTOPOHHUX BKIOYEHUMN, Ny3blpen, TpewmH. Ha noBepxHo-
¢t 06pasLoB He JOMKHO BbiTh BUAUMbIX AeEKTOB. MNepea ncnbITaHMAMU NOBEPXHOCTb 00pa3LIOB OYMLLAIOT
OT MbINN U APYTUX 3arpA3SHEHUN.

4.7.4 BbINONHeHue U3MepeHun

4.7.4.1 VamepeHus npoBoasaT npu Temneparype (23 + 2) °C u OTHOCUTENbHON BNAXXHOCTU He Bonee 80 %.

4.7.4.2 CnekTparnbHble KO3 dULUMEHTbI NPONYCKaHMS U3MEPAIOT ANA 0601x 06pa3uoB NpU KaXKaon U3
AnvH BonH: 420, 560, 680 HM.

4.7.5 O6paboTka pe3ynLTaToB

4.7.5.1 KoacpbduumeHT xentusHsl K, , %, onpegensior no opmyne

K, = 7680 1420 4000, | 3)
T560

re Tggg— CNEKTPanbHbIit KOIPDULMEHT NPONYCKaHUS NPU ANUHE BOMHbLI 680 HM;
T4p0 — CMEKTPanbHbIA KO3MULMEHT NPOMYCKAHUA NPU ANUHE BOMNHLI 420 HM,;
Tgg0 — CMEKTPanbHbIN KO3MMULMEHT NPOMYCKAHUA NPU ANUHE BOMNHbLI 560 HM.
4.7.5.2 OnpepensoT cpegHeapudmMernyeckoe 3HavyeHne KoadypuymneHTta xentusHol. NMonyyeHHbIn pe-
3ynbTaT OKPYrnsAT A0 NEPBOr0 AECATUYMHOrO 3HaKa.
4.7.5.3 Jonyckaemoe abCOMIOTHOE pacxoXaeHue pe3ynkTaTtoB napannenbHbIX OnpeaeneHuii He AOMmK-
HO npesbiwaTb 1,8 %.
4.7.6 MpoTokon ucnbITaHUN
MpoTOKON UCNLITAHWI JOIHKEH COAEePXKaTb:
- CCbINKY Ha HacTosILLMIA CTaHAapT;
- MapKy, MapkupoBky o0pasua;
- (haKkTM4eCKyio TONLMHY MaTepuana;
- 3HAYEHUSA KOIPPULIMEHTA XKENTUSHDI,
- faTy NpPOBEAEHNS UCTIBITAHUS.
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