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MpeaucnoBue

1 NOArOTOBNEH OTKpbITLIM akUMOHEpHbIM 06LiectBoMm "TKC-onTuka" coBmecTHO C paboden
rpynnoi MK 3 «OnTuyeckne marepuansl U getanny TexHn4yeckoro komuteta TK 296 «OnTuka n ontuyeckue
npubopel» Ha OCHOBE COOGCTBEHHOrO ayTeHTUYHOrO NEepPeBOAa Ha PYCCKUIA SA3bIK  MEXAYHapOZHOro
cTaHaapTa, ykazaHHOro B MyHkre 4

2 BHECEH YnpaBneHnem TexHU4YeCKoro perynupoBaHna u ctaHaaptusauum degepanbHOro areHTcraea
Nno TEXHWUYECKOMY PEerysiMpoBaHuio 1 MeTponoruu

3 YTBEP)XOEH W BBEAEH B OEWCTBUE Mpukaszom deaepansHOro areHTCTBa NO TEXHUYECKOMY
perynmpoBaHuio u MeTponorumn ot 8 cenradpsa 2014 r. Ne 1013-ct

4 Hacroawmin craHgapT uaeHTudeH mexayHapoaHomy crtaHaapty MCO 9211-2:2010 «OnTtuka u
doToHuKka. OnTuyeckue nokpbiTA. Yactb 2. Ontudeckue csoictea» (ISO  9211-2:2010 «Optics and
photonics — Optical coatings — Part 2: Optical properties»).

Mpn npuMeHeHuM HaCTOAEro CcraHaapTa pPeKOMEHAYETCA WCMONb3oBaTb BMECTO  CCbISIOYHBIX
MEXOYHAPOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HaLMOHAsbHbIE CcTaHAapTbl Poccuiickon depepauum,
CBEAEHMUSA O KOTOPbIX NPUBEAEHBI B AOTMONHUTENBHOM NPUNOXEHUN JA.

HauvmeHoBaHMe HacTOALWEro cTaHaapTa U3MEHEHO Ana npuseaeHusa B cootsercreme ¢ NOCT P 1.5—
2012 (nogpasaen 3.5)

5 BBEJEH BMEPBbIE

lpasuna npumeHeHus Hacmosuie20 cmaHdapma ycmaHoeneHol 6 FTOCT P 1.0—2012 (pa3den 8).
UHbopmayusa 06 usMeHeHUsX K Hacmosawemy cmaHdapmy nybrukyemcs 6 exe200HOM (110 COCMOSHUIO Ha
1 sAHeaps mekyweeo eoda) UHpOPMaUUOHHOM yKalzamene «HayuoHanbHbie cmaHO0apmbl», a
ocbuyuanbHbIll mexkem U3MEHEeHUll U nonpasoKk — 8 EXEMECAYHOM  UH(OPMayUOHHOM yKa3amene
«HauuornanbHble cmaHdapmely. B criyyae nepecmompa (3ameHbl) wiiu OmmeHbl Hacmosauwiezo cmaHdapma
coomeemcmsyrowee ysedomneHue 6ydem onybnukoeaHo & 6nuxaliwem ebinycke UHGpOPMayUOHHO20
ykasamensa «HayuoHanbHbie cmaHOapmbly. Coomeememayiowias uHgopmayus, yeedomneHue U mekcmso!
pasmMewarmes makxe 8 UHOPMaUyUOHHOU cucmeme obweeo nonb308aHus — Ha oguyuanbHoOM calime
®edepanbHOo20 aseHmemea Mo MEeXHUYECKOMY peaynuposanuro u memponoauu e cemu MHmepHem
(gost.ru)

© CraHgapTuHdopmM, 2015

Hacrosiumin craHgapt He MOXeT ObiTb BOCNPOU3BEAEH, TUPaXMPOBAH WU PACMPOCTPAHEH B Ka4YecTBe
ocuumansHoro nsaavua 6e3 paspelueHust deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryriMpoBaHuio u
MeTpororuu
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BBepeHue

NCO (MexxgyHapoaHasa opraHusauusi N0 cTaHaapTusaumm) — BCEMUPHARA dedepauma HaunmoHanbHbIX
KOMUTETOB MO craHaaptu3aumm (KomuTeTbl-uneHbl WCO). MexayHapoaHble CTaHdapTbl OObIMHO
noarotaenuearoTca TexHu4eckumu komutetamm MCO. Kaxablit KOMUTET-YMNEH, 3aMHTEPECOBAaHHbIA TEMOW,
Mo KOTOPOM CO3A4aH TEeXHWYECKUI KOMUTET, UMEET npaBo OblTb NpeACTaBfIEHHbIM B AAaHHOM komuTeTe. B
paboTe TaKke NPUHUMAIOT y4yacTue MexayHapoAHble NPaBUTENbCTBEHHbIE W HENpPaBUTENbCTBEHHbIE
opranusauuu cosmectHo ¢ MCO. NCO TecHo coTpyaHuyaeTr ¢ MexayHapogHOW 9neKTpOoTeXHU4EeCcKon
komuccuen (M3K) no Bcem Bonpocam 3neKTPOTEXHUYECKON CTaHaapTM3auuu.

Me>xgyHapoaHble CTaHAApTbl MOATOTOBMEHEI B COOTBETCTBMM C npasBunamu, nNpuUBEAEHHbIMU B
Oupektusax NCO/M3K, vactb 2.

OcHoBHas 3ajava TexHMYECKMX KOMUTETOB — MOArOTOBKA MEXAYHApOAHbLIX CTaHAapToB. [MpOeKThbI
MeXAYHapPOAHbIX CTAHAAPTOB, NPUHATbIE TEXHUYECKMMMU KOMUTETaAMU, NepeaatoTca KOMUTETaM-4neHam Ans
ronocosaHus. MNybnukayma B ka4eCTBE MEXAYHAPOAHOro cTaHaapra TpebyeT ogoOpeHus, Kak MUHUMYM, 75
% ronocyoLmx kKomuTeTos — 4neHos UCO.

Cnepyet OTMETUTb, YTO HEKOTOPbIE INIEMEHTbl HACTOALEro cTaHgapTta noanajatroTr noj AencTeue
naTeHTHbIx npaB. NCO He HECET OTBETCTBEHHOCTU 38 HAPYLLEHWE TaKUX NATEHTHbIX NPaB.

NCO 9211-2 noarotoBneH TexHuyeckum komutetom WCO/TK 172 «Ontuka u  pOTOHMKAR,
noakomutetoM MK 3 «OnTuyeckue martepuansl n getanmy».

BTropoe u3gaHue OTMEHSAET U 3aMeHseT nepsoe usgaHue MCO 9211-2:1994, nepecMOTpeHHoe C
TEXHWYECKON TOYKU 3PEHUS.

NCO 9211 coctouT M3 creayloLmx vacteit nog obwMM HaumeHoBaHueM «OnTUKa U POTOHMKA —
IMOKpbLITUS ONTUYECKUEY:

- Yactb 1. Onpenenexus;

- YacTb 2. OnTudeckue cBONCTBA;

- YacTb 3. CTOMKOCTb K OKpY>KaioLLeun cpeae;

- YacTb 4. CneymnarnbHble METOAbI UCNbITAHUN.
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HAUMOHANBbHBIN CTAHOAPT POCCMUCKOWN ®ENEPALUMN

onTUKa U onTuyeckue NpudopbI
NMOKPbLITUA ONTUYECKUE
YacTtb 2
OnTuyeckue cBOMCTBaA

Optics and optical instruments. Optical coatings. Part 2. Optical properties

Dara BBepeHua — 2015—09—01
1 O6nacTb NpUMeHeHus1

Hacroawwmii craHgapT pacnpoCTpaHAeTCa Ha NOBEPXHOCTHYI0 00paboTKy KOMNOHEHTOB U NOAMNOXEK,
3a WUCKNIOYEeHUEeM OoMTanbLMONOrMyeckon ONnNTUKW (OYKOB), NYTEM HAHECEHMS ONTUYECKUX MNOKPLITUIA, U
yCTaHaBnMBaeT CTAaHAAPTHYI0 (hopMy ANs TEXHUYECKUX TPEOOBAHUIA K HUM.

B HacTosiliem craHgapte npuseAeH cnocob OnMCaHus OMTMYECKUX CBOWCTB MOKPLITUA W npaBuna
rpacouyeckoro NpeACcTaBrneHus UX CNEKTPanbHbIX XapaKTepUCTUK.

2 HopmatuBHbI€ CCbhINKU

B HacTosiLemM cTaHaapTe MCnofib3oBaHa HOPMAaTMBHAA CCbINKa Ha crieaylowmii ctaHgapt. B cnyyae
[aTUPOBaHHbIX CCbINIOK NPUMEHSETCA TONbLKO yKa3aHHOe uagaHue. B cnyyae ccbinok 6e3 aatbl npuMeHsieTcs
nocnegHee usgaHue ynomsHyToro AOKyMeHTa (Bkniovas niobble nonpaskm).

MCO 9211-1 OnTtuka u ontuyeckne npubopbl. OnTuyeckue nokpbiTua. Yactb 1. Onpeaenenusn (ISO
9211-1, Optics and photonics — Optical coatings — Part 1: Definitions)

3 TepMuHbI U onpepeneHnn
B HacTosiLeM cTaHgapTe npuMeHeHbl TepMuHbl no UCO 9211-1.
4 OnTnyeckne CBOMCTBA U XapaKTepUCTUKH

Mpu onMUCaHWM OMTUYECKMX CBOWCTB ClEAYET yKasbiBaTb MOKAa3aTenu NPenoMNeHnus Najaiowwero
W3MYYEHUS] U BbLIXOAHOTO M3nydeHusi. CrieflyeT Talke yKasbiBaTb COCTOSIHME MOMAPU3ALMM NAAAlOLIEro
W3IyYEHNs, €CNM Yron NajeHuss 6 OTNMYAETCA OT Hyrsl, UMM NPUBOAMTCH AWArasoH yrnos nagexus. Mpu
OTCYTCTBUU YKa3aHuii NPEAMNONaraeTcs, YTo W3NyyeHne He NoNsiPU3oBaHo.

Ontuueckne ceoiictea nokpbitusa T(A), P(A), A(A), D(A) n AD(A) pomisibl xapakrepu3oBaTheca C

NMOMOLLBI0O POPMYNUPOBKKU, NPUBEAEHHOW U OOBLACHEHHOW B 6.2, B LENnsiXx BCECTOPOHHEro ONUCaHuA
MOKPbITUA C YYETOM MWHUMAmNbHOTO Habopa ero ONTMYECKWX CBOWCTB. [lpyrue OMTMYECKMe CBONCTBA,
Hanpumep, napaMeTpbl pPacCceMBaHUs UMM KONMOPUMETPUYECKUe napameTpbl U Ap., AOIKHbl ObiTb
COrnacoBaHbl Mexay NOCTABLUMKOM U 3aKa34MKOM.

5 YcnoBusi nusmepeHumn

YCRoBKUS M3MEpeHUn Ans CneKTPOOTOMETPUYECKONH XapakTEPUCTUKM AOMKHbI ObiTb COrMacoBaHbl
MeXy MOCTAaBLUMKOM M 3aKasuukoM. OTM YCFIOBUSI 3aBUCAT OT MPUHLMNA METoAa WU3MEpEeHUs K
ucnonb3yeMbiX npuGopoB, BKMOYas Yron najeHus, COCTosHWE nonspusauuu, obnactb cnekTpa,
CMEKTPAnbHLIA UHTEPBan U3MEPUTENBHOTO Ny4YKa W T.M., U AOIMKHbI ObiTh rapaHTUPOBaHLI NPXU NPOBEAEHUM
U3MEPEHMNIA.

U3paHue oduumnansHoe
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6 YucnoBoe onucaHue n rpadpuyeckoe npeacTaBrieHNe CneKTparbHbIX
XapaKTepucTuk

6.1 O6bwue nonoxeHns

Hactoswumii  craHgapt  ycraHaBnuBaet
XapakTepPUCTUK ONTUYECKUX MOKPbITUIA.

6.2 MpaBuna 4McnoBOro onNUCaHuA cnekTparbHbIX XapakTepucTuK

O6Lwan CTpyKTypa YMCIIOBOr0 ONMUCAHUA B OTNUYME OT rpacdduyeckon XxapakTepPUCTUKM, CMEKTPanbHOro
ONTMYECKOro CBOMCTBA A0KHA ObITh 3anucaHa B BUJE HEPaBEHCTB:

(8HaueHue HmkHero npeaena) < unu < (O6o3HaYeHMe cnekTpanbHOro ONTUYECKOro CBOMCTBA) < UIU <
(8HayeHue BepxHero npeaena).

Mpumep 1 - (3HayeHue HWwkKHe20 npedena) < (O603Ha4YeHUe cneKMPanbLHO20 ONMUYECKO20
ceolicmea) < (3HayeHue eepxHez20 npedena).

Mpumep 2 - (O6o3HayeHue cClHeKMpPanbHO20 ONMUYECKO20 ceolicmea) < (3HayeHue
eepxHe20 npedena) unu (O603HavyeHUe CNeKMpPasibHO20 ONMUYECKo20 ceolicmea) > (3HavyeHue
HWwkHez20 npedena).

HepaBeHCTBO MOXET coAepxaTb TOMbKO OAHO 3Ha4YeHWe, eCriv CnekTpasribHoe ONTUYeCcKOoe CBOWCTBO
OOMXKHO ObITb OrPaHUYEHO TONBKO C OHOW CTOPOHBI.

B tabnuue 1 npuBeaeHO CxemaTU4YeCKOE NPEeACTaBfiEHWE 3MIEMEHTOB ANt YMCIIOBOTO ONMUCaHus
CnekTpanbHbIX XapakTepucTuk, NPUBEAEHHbIX B Tabnuue 2.

npasuna OnNpPeaeneHust  CnekTPoPOTOMETPU-YECKUX

MpuMeyaHue — Ecnu He ykasaHO uHOoe, cumBonbel T U P obo3Ha4alT CNeKTpanbHbli Ko3dbduLmMeHT
NPOnycKaHUA 1 criekTpanbHbli KOIPMOULIMEHT OTPaKEHUSI COOTBETCTBEHHO.

Ta6nuuya 1 — Cxema 3MeMeHTOB A YMCNOBOrO ONUCAHUA CNEKTParbHbIX XapakTEPUCTUK.

BepxHuii Z
HwxHWA npegen CnekTpans- Ananason AnuH BonHe! (i npefen obo3HavaeT
~ BOJSIHOBOE YM1CIO) UNU ofHa . 9
(NoACTPOYHbINA Hoe (noACTpOYHBIA no6oi n3
3Hak AJIMHa BONHbI (NN BONHOBOE 3Hak
uHaexe L) onTuyeckoe a nuaekc U) npuBeAeH-HbIX
. . ymncrno), yron nageHus i,
i=1,2,... CBOWCTBO i21 0 i=1,2,... HUXe
T CUMBOJIOB
Z; < v<|n|/| 4 ot A o )\m’e) wnm < vlnu Zyi T,p,q,D,A
= ()\_ e) = ® unu 50
f
b | < umm z ) ) < unm bt pa DA
Z,>7Z,, < (oT A no )‘;we) < Zy —>Zyy P02,
= = ® unn do
Za\e,Li < V<”-M Zave (OT )\,— o )\;+], e) < Iifll/l Zave,Ui T, p; a/ D¢A
= = & unu do
. < < 1 T a
Zai nnm Z ot Aino )\mae) nnu nnm Zsu P
£ s unn D
A;,©
(Mi>Y)
Zsaveli < wumm Zsave T )\’_ o )\m’e) <wunm Zsaw Ui TP,
£ s unu D
: < < unm j T,p,Qa
Zoi ot % o1 N o )\m,e) unu Zou P
s s unm D
A0
(Mi-Y)
Zoawli < unm Zyave (ot A no )\,-+1,9) <umm Zp ave Ui T,p,a
< <
s = wim D
@ Kaxkgoe onTuyeckoe CBOMCTBO MOXET ObITb YKa3aHo ANSA pasHblX AUanas’oHOB ANWH BOMH (UKW BONHOBLIX YNCen)
WMnu pasHbIX OTAENBHBIX ANUH BOSTH (UNU BOJTHOBLIX YMCEeN), €Cnu Heobxoanmo.
p
Ecnu yron nageHus 6 He yKasaH, yron npuHumMaeTcsi paBHbIM 0°.
B ocobbix criydasx MoxeT ObiTb ykazaH guanasoH YrioB nageHus (ot 91 ho 92 ) BMeCTO oiuHOuYHOro yrna. Ecnu
yron nagenust © oTnuuen ot 0° UNK ykasaH AManasoH YIMoB, HO He OMPeAENeHa - UNW P-MoNsApU3aLuns, unydeHue
CUUTaETCHA HENOMSIPU30BaHHLIM.
b Ctpenka —> o603Ha4yaeT NUHeHOe U3MEHeHWe Npegena Jonycka oT 3HaYeHus Z; npu )\,- [0 Ziig NPU )‘i+1 (oT
3HaueHus Zy;npn A; 10 3Hauerus Zyssr mipu A ).
i i+l
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Ta6n|/|L|,a 2 - [Mpymepbl YMCNOBOro ONMUCaHMA CMEKTPasIbHbIX XapakTepucTuK.

YcnosHoe CnekTpasibHast XxapakTepucTuka (U1C/IoBOe ONMCcCaHNE)
0603HaYveHne3
AB 0,75 -*0,60 <a (Ot 500 go 600 Hm) < 0,90 -* 0,75
RE

p(OT 400 po 700 Hm) > 0,98
pao (Ot 400 go 700 Hm) > 0,995

FI-BP 0,85 < T (Ot 535 10 565 HM) A 0,95
T (OT 400 go 515 Hwm) < 0,05
T (OT 585 o 720 Hwm) < 0,15
PC 89° < Ad® (10,6 Mk, 45°) < 91° p(10,6 MM, 45°) > 0,97
PO

ps(OT1 450 po 650 Hm, 45°) > 0,95
pp (Ot 450 po 650 HMm, 45°) < 0,05

a YcnoBHble 0603HaueHs npueeaeHsl B ICO 9211-1:2010.

6.3 MMpaBuna rpanueckoro NpeAcTaBneHUs cnekTpasbHbIX XapakTepucTuk

6.3.1 CneKkTpohoTOMETPUUYECKOE OMMCaHME 3aK/IUaeTCs B ykazaHuM Ha rpadike criefyoLlero:

a) Ha ocu abcuucc - 061acTb CMEKTPa, B KOTOPOI YKa3blBAlOTCS XapakTepUCTWKM B 3aBUCMMOCTM OT
[VHbI BOSIHBI J1 B HM WU MKM, IM60 BOSTHOBOE UMC/O @, B CM'L

b) Ha OCW OpPAMHAT - YMC/IOBblE 3HAYEHWSI OTAESIbHLIX ONTUYECKUX CBOWCTB (T, p, a, D wm Ad).

6.3.2 BepxHuii n/vnn HWKHUIA fonycTumble npegenbl (0603HaYaTCs NOACTPOUHbIMK UHAekcamMu U u
L COOTBETCTBEHHO), B KOTOPbIX [O/DKHbl HAaXOAUTHLCS CMEKTPasibHble XapaKTEPUCTUKWU, AO/KHbI 6biTb
yKasaHbl Ha rpadguke 3alTPMXOBaHHLIMM 06/1acTSMU BHE NOMs JOMYCKOB. Kak BapuaHT, OHM MOryT GbiTb
OTMEYEHbI TPEYrofibHUKaMn (A - HWKHUIA npeden gonycka U T - BEPXHWIA mpegen gonycka) no o6ovm
KpasiM COOTBETCTBYIOLLLEIO MNOMsA [ONYycKOB. Takoli cnoco6 MapKMpOBKM OCOGEHHO MOAXOAUT ANS MpeaesoB
[Jonycka npu onpeaeneHHbIX OAMHOYHBLIX A/IMHAX BOMHbL. ECny ykasaHbl cpefHue 3HauyeHusl, aTo creayeT

yKkasaTb Ha rpadmke B Buge TekcTa, Hanpumep, Tavel <Taye(oT Ar fo A,)<TaweU

6.3.3 Ec/iM NoOKpbITME UCNONb3YEeTCS B HECKO/IbKUX 061acTAX ChnekTpa, onucaHue (PyHKUMM B Takux
06n1acTaAX MOXeT 6bITb NPUBEAEHO Ha OAHOW U TOI Xe cxeme. Ecnn Heo6xoAMMOo, MOXET 6bITb MCMONb30BaH
pasHbIil macliTab.

6.4 pachnyeckoe npeacTaBNeHNE OCHOBHbIX ONTUYECKUX DYHKLMNI

6.4.1 O6wue ceegeHns

Cnegylouwme rpadmyeckme npeAcTaBNeHUS  OCHOBHbIX OMNTUYECKUX (DYHKUUA  JO/MKHBbI - BbITb
MCNONb30BaHbl ANS1 ONMCaHMSA U (PaKTUYECKOro usmepeHunsi. Ecnn Heob6xoavMMo, 3afiaHHble U M3MEepPEHHble
BEPXHWE, HWKHUE WU cpefHue 3Ha4YeHUs MOXHO KOMOWHMpOBaTb B O4HOM rpadmyeckoM Mn306padkeHun.
KpviBble, npegenbl N YNCNEHHbIE 3HAYEHUS, MOKa3aHHble Ha CrefyrLnX PUCYHKax, SABAAIOTCA npuMepamu.
VX He cnepyeT cuntaTb CTaHAAPTHLIMU WM TUMOBLIMW 3HAYEHUSAMU U NpeaenamMu.

6.4.2 Otpaxawuwaa dyHkuna (RE)

OTpaxalolyo  QYHKUUI0  XapakTepusylT HWKHUM npefenoMm fgonycka pLl, crnekrpanbHoro
KoadhpmumeHTa oTpaxkeHuns. Ecnm HeobxoamMmo, ykasbiBatoT BEPXHUIA Npeden Aonycka pu .
O6Lee 0603HaYeHe:
RE p (OT N2, po N2/,0) >p,,...; I'=1,2,...
Mpumep -
RE p (O T 400 go 700 Hm, o T 25° go 35°) > 0,98;

p (OT1 730 go 770 Hm, o T 25° o 35°) > 0,96;
pae (O T 400 go 700 HM, o T 25° go 35°) > 0,995.

PucyHok 1- OTtpaxawowas yHKunus
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6.4.3 TlpocseTnawwaa yHkuma (AR)

MpoceeTnAlOWyl0  (YHKUMIO  XapakTepu3ylT BepxHWM Npejesiom  [onycka  ChekTpasbHOro
koadhpuLmeHTa oTpaxenns pu . Ecnm Heobxoanmo, ykasbiBaloT CneKTpasibHbIA ko3thULMEHT NponycKaHus

C HWKHUM Npegesiom Jonycka T, .
O6buwee o603HaveHue:
AR p (Ot AIfIOAH,0)<p/[-"p/+id...; I=1,2,...
Mpumep -
AR p (O 141010420 HM, 0 T 0° o 30°) <0,01 ~>0,005;
p (O 71420 go 600 HM, o T 0° go 30°) <0,005;

p (O T 600 g0 640 HM, 0 T 0° go 30°) <0,005~>0,015;
p (905 HM, 0 T 0° fo 30°) < 0,01.

P4

PucyHok 2 - MpoceeTnsowasn yHKuus

6.4.4 CsetogenutenoHaa yHkumsa (BS)
CBeTogennTenbHylo  (OYHKUMIO  XapaKTepu3yloT BEPXHWM U HWKHUM  npegenamy  gonycka

(tn,7l,pn,pl) cnekTpanbHOro Ko3auumMeHTa NPONyCKaHUS W  CNeKTPasibHOro  KoadhguumneHTta
oTpaxeHus. 3Tu ABa NpeAcTaBneHns MOryT 6biTb NPUBEAEHbI HAa pasHbIX rpadmkax.

O6uiee o603HaYeHue:
BS /<t (Ot N12M pgo N12/,0) < Ty,.,...,

PU<P(0t K 1m0 /2’0)<pyl,..../= 1,2,...
Mpumep -
BS 0,25 <7 (O T 400 go 700 HM, o T 40° fo 50°) < <
zw2 0,35
zl2 0,45 <71(905 HM, o T 40° go 50°) < 0,55;
0,65 <p (OT400 40 700 HM, 0 T 40° go 50°) <0,75.

PucyHok 3 - CeeTogenutenbHasa hyHKUMs
6.4.5 Ocna6nsawwan gyHkuma (AT)
Ocnabnamulyo  yHKUMIO XapakTepu3yloT BEepXHWM W HWKHUM npefdenamu gonycka (t0,tl)

CNEeKTPaNIbHOr0 KO3 uLMEHTA NPONYCKAHUA WK CNEeKTpasibHOW ONTUYeckoi nnoTHocTu (Dy,DL).

MpumeuvaHune - CrekTpasibHas ONTUYECKass [MIO0THOCTb OTHOCUTCA K CMEKTpaslbHOMY  KO3dhdpmumeHTy
nponyckaHua kak D (K) = log x(K).
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O6uiee 0603HaveHe:
AT DLi<D (Ot /12M go N2/,0)< DUh..;, /=1,2,
Mpumep -
AT D (OT 400 go 700 HMm, 5°) <0,1;
3,0 <D (905 HM™m, 5°) <3,5.

PucyHok 4 - Ocna6bnsowan dyHkums

6.4.6 owunbTtpyowasn gyHkuyma (FI)

dunbTpyoLWyo OYHKLMI0 NOAPA3AeNnstoT Ha ABe Pa3HOBUAHOCTY:

a) nponyckatowas (FI-BP)

Mponyckatollyto  hyHKUMIO OUNbTPauMy XapaKTepu3yloT BEpXHUM U HWKHUM Mpedenamu Aonycka

CMNeKTpasibHOro  KoadpdpumeHTa nponyckaHusa (Tu,tl) B NOMOCE NPOMycKaHWst U BEPXHUM MPeaesiom

CnekTpasibHOro KoadodpuumeHTa nponyckaHus (tu,t 1) B Nosocax 3afepXBaHus.
O6uiee 0603HAYEHNE:
FI-BP t1<t (Ot /1, po N,,9)<

T(OT N2 go N242,6)< Ty,,...; /1= 1,2,...

Mpumep -

FI-BP 0,85 <7 (OT 535 80 565 HM, 0T 0° fo 5°)<

<0,95T(OT400p80515HMm, 0T 0° 8o 5°) <0,1;
T(OT 585780 700 HM, 0T 0°go 5°) <0,15.

K 7~

PucyHok 5 - TMponyckatowasn yHKuus

MpumeyaHne - Ecrm HeoBXOQUMO, CEKTPaUIbHYIO XapaKTEPUCTVKY MOXHO PaclvpuTb [OMONHUTEBHBIMM
TepMVHaMM 1 ONpeSesieHNsIMA COTTaCHO NPUMOXKEHMIO A

b) 6nokupytowasn (FI-BR)
Bnokupyiowyio  thyHKUMIO  UAbTpauny XapakTepusyloT BEPXHUM W HWKHUM npejenamu fonycka

CNEKTPANbHOMO KO3 (UUMEHTA MPONYCKaHWS B Mosioce  3afepXMBaHUA U HWKHUM MPESEeom

[onycka cnekTpasibHOro koadhdguumneHta nponyckaHus (xL/) B nonocax nponyckaHus.
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O6uee obo3HayeHmne:
FI-BR t1<t (Ot Aj go /12,0)< 11

K K- T2 Tu<t(OT N24 go N2+2,0)...; /=1.2,..
Mpumep -
FI-BR 0,05 <7 (O T 535 go 565 Hm) < 0,15;
T(O T 400 go 515 Hm) > 0,90;
T(OT 585 o 700 Hm) > 0,85.

PucyHok 6 - 3arpaxparowias qyHKLUus

6.4.7 WN3bupaTtenbHas nnm kKomouHupytowasa yHkumsa (SC)

M36upatesibHyo (KOMBUHMPYIOLLYH) (OYHKLMIO NOAPa3AensoT Ha ABe PasHOBUAHOCTY:

a) n3dmparenbHas (KoMOMHMpYoLWas) yHKLMS B AJIMHHOBO/IHOBOM 06/1acTh cnektpa (SC-LP)
M36upatenbHyto (KOMOUHUPYIOLLYI0) YHKUUIO B A/IMHHOBOMHOBONM 061acTV CnekTpa xapakTepusyoT

BEPXHUM U HWKHUM npegenamyu Aonycka cnekrpasibHoro KOSquZ)VILU/IEHTa nponyckanmsa (Ty,TL) B

[ANVHHOBO/IHOBOM AManasoHe W BEPXHWUM MPEefenioM CrekTpasbHoro KoadduuveHTa nponyckanus (T7,) B
nosnoce 3afiepXxnBaHus (KOPOTKOBOJITHOBOM AvanasoHe).

O6uee 0603HAYEHNE:

Mpumep -
SC-LP 0,85<T1 (O T 560 g0 700 HM, 8°) <0,95;
T(O T 400 go 540 Hm, 8°) <0,1.

PucyHok 7 - M3bupatenbHasa (KomouHupytoLas) yHKuMA B A/IMHHOBOTHOBOW 06/1aCcTy cnekTpa

MpumeyaHne - ECM HEOBXOAMMO, CMEKTPasibHYH XapakTepuCTUKY MOXHO PacLUMpUTb LOMOSHATENBHBIMUA
TEpMUHaMW 1 ONPEAENEHNAMM COTTACHO NPUMOXEH0 A

b) n3bupartenbHasa (Kom6uHMpylowasa) yHKUMS B KOPOTKOBOSIHOBOW o6nacTu cnektpa (SC-SP)
M36upaTtenbHylo (KOMOGUHUPYHOLWYI) (OYHKLMI0O B KOPOTKOBOJIHOBOM 06/1acTM CMekTpa XapakTepusytoT

BEPXHUM W HWKHUM Mpejenamy [Jonycka ChekTpasbHOro  KoaddouumeHTa nponyckanus (Ty,TL) B

KOPOTKOBO/IHOBOM [yanasoHe U BepXHWMU MpeAenamn CheKTpasibHoro KoadhdpuumeHTa nponyckaHus (T4,) B
nonoce 3afepXunBaHus (4/IMHHOBO/IHOBOM Ayana3oHe).
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Obuwee 0603HaYeHmne:

SC-SP tI1<1(OT N, go N12,0) <

T(OT N24 po N2+2,0)< Twnl/|...; I= 1,2,...
Mpumep -

SC-SP 0,85 <7 (O T 400 go 540 Hm) <0,95;
T(O T 560 go 700 Hm) <0,1.

PucyHok 8 - V136upaTenbHas (KoMouHMpYytowas) qyHKLMSA B KOPOTKOBOIHOBOM 061acTh cnekTpa

MpumeyaHue - ECM HEOBXOAMMO, CMEKTPA/TbHYIO XapaKTEPUCTUKY MOXHO PaCLvMpUTb AOMOMHWTENbHBIMM
TEpMUHaMK 1 ONPEeaEsIeHNSIMA COMTaCHO NPUMOXKEHNIO A

6.4.8 Monspusyowas yHkyus (PO)
Monsapusylowyo yHKLMI0 XapakTepu3yloT BEPXHUM W HWKHUM MnpedenaMu AOonycka CrneKTpasbHOro
Ko3hhuLMeHTa NponyckaHuss UMM CNeKTPasibHOro Ko3apuLMEHTA OTPaXEeHUs A5 S- U p-nonspusaumu

(TsU' TsL’ Tpu' TpL' PsU’ PsL’ PpU’ PpL m
O6uiee obo3HaveHue:
PO tsi<ts(Or K A°
V eV 01T K [I° AA0)<V
PsL<Ps (OT K [O° A2,0) <PsU

Ppl <Pp (OT 11 [° /1:’0) <Ppn

Mpumep -

PO ps(OT 450 o 650 Hm, o T 45° go 50°) > 0,95;
pp (O T 450 po 650 HM, 0 T 45° go 50°) < 0,05.

PucyHok 9 - Monapusytowasn yHKuns
6.4.9 ®yHKuMA, nameHsawowasa gasy (PC)
PYHKUMIO, N3MEHSIOLWYI0 (ha3y, XapaKTepu3yloT BEPXHUM U HWKHUM npejenaMmu Jornycka oTcTaBaHus
no case (Adn, 4d/.).
Obuwee 0603HaYEHNE:
PCAP1<A®(OT A po N,,9)<[dun
Mpumep -
PC 89° <A® (OT 10,5 go 10,7 mkm, 45°) <97°.

PucyHok 10 - ®yHkuusa, unsmeHnsiowas dasy Adu Adl
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6.4.10 Mornowatuwasn pyHkuma (AB)

Mornowarowyto hyHKLMI0 XapakTepusyoT BEPXHUM W HWKHWM npefenaMu AoMnycka CreKTpasibHOro
KoaphmymeHTa nornoweHus (aw, al).

O6uiee o603HaYeHme:
AB al2M[-> alZ]<a (Ot 12Mdo N2,0) <

<ayam[-“ay2/1- '=1.2,..

Mpumep -

AB 0,75 0,60 <a (OT 500 go 600 HM, 0°) <
<0,90 0,75.

PucyHok 11 - Mornowarwwasa yHKUns
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MpunoxeHnune A
(o6a3aTenbHoe)

JdononHuTtenbHble TEPMUHbI U OonpeaereHus ANnA onMcaHus punbTpyowWen n
n3dunparenbHOn hyHKLMI

A.1 ®yHKUMA nonocoBon hunbTpaumumn
DyHKUMA NONOCOBOW PUNbTPaLMU MOXET ObITb AOMOSHUTENBHO OXapaKkTepu3oBaHa CneayloLyMm
TEPMUHaAMK U onpegeneHnamm (CM. pucyHok A.1):

1) T, — cpeaHeapudMETUYECKOE 3HAYEHWE BEPXHEro M HIWKHEro NnpeaerioB Aonycka B rorioce

nponyckaHns
T, +T
tA — U L.
2

2) T, — W3MEPEHHOE MAaKCHMAamnbHOE 3HAYEHWE CMEeKTPanbHOro KoadduumeHta nponyckaHua B
nonoce nponyckaHus.

3) Ay — AnMHa BOMHLI, HA KOTOPOW CNeKTparbHas NpPonycKaroLlas CnocoBHOCTL paBHa T, .

[ns nocneayloWmx TEPMUHOB U ONPEAENEHNUI JOIHKHbI MPUMEHATLCA T 4 UNN T, . BEpXHU UHAEKC «'»

OTHOCUTCA K KOPOTKOW ANWHE BOJSHbI, @8 BEPXHWA MHAEKC «"» — K AJIMHHOW AfMHE BOJSHbI MNOMOCHI
NPONyCKaHUs.
4) Nos U AN'ogs (BnuHbI PPOHTOB BOSMH A'c M A"g) — ANWHBI BOSH, MPU KOTOPbIX CNEeKTpasbHbIN

koacbduumeHt nponyckanua paseH 0,5t, nmm 0,5t .

5) AMNys (nonHas wwmpuHa Ha yposBHe mnonymakcumyma, FWHM) - nomoca nponyckaHus,
onpegenaemas A)\015= )\”015 - )\'015.
6) Ac (ueHTpanbHas AnuMHa BOMHbI) — cpeaHeapudMEeTUHECKoe 3Ha4YeHe napbl AMMH BOMH Ngs U Ao 5.

7)  Nos W AN'gs — ANMHBI BOMH, HA KOTOPbIX CNEKTPanbHblii koapduLueHT nponyckanus paseH 0,8T,
unm 0,8t,,.

8) AMlgs — nonoca nponyckaHus, onpegensemas Ahgs= N'gs - Nogs.

9)  ANoos U Aggs — ANWHBI BOMH, MPU KOTOPbLIX CMEKTPanbHbIi KOAPMULMEHT NPONyCcKaHWsA paBeH
0,05t ,urm 0,057, .

10) Aly g5 — nonoca nponyckaHus, onpegensemas Ahg gs= A" os - Ao os-

11) S'aum 8'yyn S"4 unn S"y — cnagbl xapakTepuUCTUKU NPONYCKaHUs, onpeaensemble

_ 0,81, -0,05t, _ 0,8t,,—0,051,,

S'A - \ Y unn S’M - )
A 08A A o,osA‘ A 0.8M A 0,05M ‘
. 081,-0,057, . 08r,-0,05t,
S A = " 11} nnm S M = " " N
A 0,05A -A 0,8A| A 0,05M —A O,SM‘

12)  A'(0,05) n A"(0,05) — anuHbl BOMH, Npu KOTOPBIX CNEKTParbHbIA KO3 MULIMEHT NPONyCKaHNs

paseH 0,05 (abcontoTHOE 3Ha4YeHUe CnekTpanbHOro KO3MMUUMEHTA NPONYCKaHUS).
13) Manmmm My yunn I, — oTHOCUTENBLHAA LUMPUHA NEPEXOAHON 30HbI, B %, onpeaensemas

Noga —N(0,05) Noew —N'(0,05)

M,=—————100 uu 'y, = 100,
N(0,05) N(0,05)
U )\"(0705)_)\”0,8A 100 Unu I—u — )\”(0705)_)\"0,8”// 100
A A"(0,05) M A"(0,05) '
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MpumeuaHue - B paHHee UW34aHHbIX CTaHAApTax A YKasaHHbIX OMpeAeneHnii  MCnosb30Ba/IMCh
0603HaYeHNs1 «Cnaf» WM «% cnaga». Ho 3T 0603HauYeHNss MOryT NPUBECTU K HEMPaBU/IbHOMY MOHUMAHMIO UCTUHHOTO
CMbIC/la YpaBHEHWIl, KOTOpble AAloT Mepy LMpWHBI AvanasoHa AAVMH BOMH MexXAy nosiocamu 3afepXuBaHus 1
MPOMyCKaHUsi OTHOCUTESILHO CMEKTPA/IbHOTO MOMOXEHWs1 UbTpa. YeM MeHblue 3TO 3HaueHue, TeM Kpydye KpuBas
nponyckaHust onnbTpa.

14) Tlonocbl 3afiepXX1BaHNSA AJIMHHBIX 1 KOPOTKUX BOSH OnpenenstoT no 6.4.6, nepeuncieHue a).

MpumevyaHne - Bce TEpMUHbI, KpomMe T/, MPUMEHSIOT [AOMOMHUTENBHO AN ONUCaHUs  QOYHKLMK
nponycKatowei unbTpaLmm 1 NPUBOAAT C AOMYCKaMU.

Aj n2

Al - ®yHKUMSA unbTpaumm (MCnofb3yeTcst Nnosioca NPonyckaHus Tm)

A.2 N36upaTenbHble (KOMOUHMPYOWME) DYHKLUM B AAVNHHOBO/IHOBOMW U KOPOTKOBOJ/IHOBOI
obnacTax cnektpa

M36upaTenbHyo (KOMOMHMPYOLWYI) (YHKLMIO B A/IMHHOBO/IHOBOW W KOPOTKOBO/IHOBOW 06nacTsx
cnekTpa AONONMHUTENBHO XapakTepu3yT cneayrowmMy TepMUHaMn 1 onpegeneHnsamm (CM. pUcyHok A.2):

1) TN- CcpefHeapuMETUYECKOE 3HAYEHMe BEpPXHEro W HWKHEro MNpeaenioB Jonycka B Mosoce
nponyckaHusi
2) TM - V3MEepeHHOe MaKCUMMa/lbHOe 3HauyeHue CreKTpasibHOro KoauumeHTa nponyckaHus B

nonoce npornyckaHvsa. na cnefyoowmnx TEpMUHOB 1 onpefesieHnii AO/MKHbl NMPUMEHATBCA T/ WK TM .
3) /U5 (owvHa BofHbl cpe3a JE - AnvHA BOJSHbl, Ha KOTOPOW CMeKTpasibHblii  KO3(ULMEHT
nponyckaHusa paseH 0,5tnwvm 0,5Tm .

10
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4) J08 - pAvHa BOJHbI, HA KOTOPOW CheKTpasbHbli KoadduumeHT nponyckaHusa paseH 0,8Ta wvm

5) J0os - AsivHa BOJHbI, HA KOTOPOW cnekTpasbHbli KO3dguumMeHT nponyckaHnsa paseH 0,051 1 wm

6) SAwunnu SM- cnafbl XxapakTepucTuKU NMPOMNycKkaHusa, onpepensaemMole

o _0,8tTn-0,051n 0 0,8Tm - 0,05TMm
°i l. . wim °/n — |-
|Aq,84  70,05A [Ag8MW 70,05 M

7) X(0,05) - pnuHa BOMHbI, Ha KOTOPOI CRNeKTpanbHbI KoadhduuneHT nponyckaHuss paseH 0,05

(abconTHOE 3HaYeHUe CnekTpanbHOro KoauuneHTa nponyckaHus).
8) fMunn M'v - OTHOCWUTENbHASA LWMPUHA NEepPexofHol 30Hbl, %, onpegensemMas

MUN-N(0,05)l.4M  r  |ow-/1(0,05)]
100 vim Tm = 3 1
N1(0,05) J1(0,05)

MpumMmeuyaHue - B paHHee W3AaHHbIX CTaHgapTax Ans  yKasaHHbIX OMNpefenieHwii  UCMoNb30Bach
0603HaueHNs1 «cnaf» U «% cnaga». Ho aTn 0603HAaYEHUS MOTYT MPUBECTU K HEMPABW/ILHOMY MOHUMAHUIO UCTUHHOIO
CMbICMIa YpaBHEHWI, KoTopble AaloT Mepy WWPUHLI AMana3oHa AAWH BOMH MeXAy Mosiocamu 3afepXuBaHus |
MPONYCKaHUs OTHOCWUTENIbHO CMEKTPA/IbHOTO MOMIOKEHUsI UbTpa. YeM MeHblue 3TO 3HAYeHWe, TeM Kpyye Kpusasi
nponyckaHus punbTpa.

9) MMonockl 3agepXuBaHnsa onpefensawT cornacHo 6.4.7, nepeuucneHve a) wmm 6).

MpumeuyaHne - Bce TepMuHbl, kpome T, NPUMEHSAT AOMNOMHWUTENLHO A5 ONUCAHWA K3bupaTtenbHoM
(kombVHMpYtoLLeid) YHKLMM B A/IMHHOBO/IHOBOM M KOPOTKOBOJTHOBOW 06/1aCTAX CNEKTPa U NPUBOAAT C AOMYCKaMMU.

A3 n4n(o0,05) no8 AW
Af
PucyHok A.2 - N36upaTtenbHaa (kombuHMpytowas) yHkuMa (B npuMepe ncnonb3yeTca AMHHOBOIHOBAA
obnacTtb cnektpa, Tn)

n
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