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Mpeancnosune

Llenv w npvHumnel cTaHjapTu3aumm B Poccuiickoii depepaumn ycTaHoBMeHbl ®efepanbHbIM
3aKOHOM OT 27 gekabpsa 2002 r. N9 184-®3 «O TeXHMYECKOM perysimpoBaHum», a npasuna npuMeHeHus
HalMoHasnbHbIX CcTaHgapToB Poccuiickon ®degepaumm - TOCT P 1.0—2012 «CtaHpgaptusaumsa B
Poccuiickoii ®epepaumm. OCHOBHbIE MOMOXEHNSI»

CBefeHua o cTaHgapTte

1 NMOAITOTOB/IEH depepasbHbIM rOCyAapCTBEHHbIM YHUTapHbIM MpeanpusaTvem «Bcepoccuiickuii
Hay4HO-uccnefoBaTenbCkuii LLeHTp cTaHAapTu3auun, uHdopmauum u ceptudukanmm colpbsi, MaTepuanos
n Bewects» (®ryr BHWLUCMB) Ha ocHOBe COGCTBEHHOr0 ayTEeHTUYHOr0 MepeBOfa Ha PYCCKUA A3bIK
cTaHgapTta, yKka3aHHOro B NyHkTe 4

2 BHECEH TexHunyeckum komuTeTOM MO cTaHgaptu3aumm Poccuiickon ®degepauun TK 179
«TBepaoe MUHepasibHOe TOMANBO»

3 YTBEPX/EH N BBEAEH B JEWNCTBUE MMpukazom ®efepanbHOMO areHTcTsa No TeXHUYECKOMY
perynmpoBaHuio U MeTponoruu ot 28 okTsabpa 2013 No 1228-cT

4 HacToAwwii cTtaHgapT ABAseTca MOAUMULMPOBAHHLIM MO OTHOLIEHWK K MexXAyHapoaHOMY
ctaHgapty WCO 7404-5:2009 «MeTtogbl neTporpacdmyeckoro aHanusa yrneid. Yactb 5. MeTtog
onpefeneHns nokasaTens OTPaXeHWs BUTPUHMUTA C NOMOLLbI0 MuKpockona» (ISO 7404-5:2009 «Methods
for the petrographic analysis of coals — Part 5: Method of determining microscopically the reflectance of
vitrinite»).

[lononHuTenbHble MNOMOXEHWs, BKIOYEHHble B TEKCT CTaHgapTa [ANsS yyeTa noTpebHocTel
HaLMOHa/IbHOW 3KOHOMMKM, BblfeNeHbl KYPCYBOM 1 U3/10XEHbI BO BBEAEHWN.

5 BBEJEH BIEPBbIE

MpaBuna NpMMeHeHMsa HacTosLWero cradgapTa ycTaHosneHbl B FTOCT P 1.0 - 2012 (pa3sgen 8).
WNHopmaLums 06 nsmeHeHusx K HacTosALeMy CTaHAapTy Nybmkye TCA B eXerogHom (No COCTOAHUI0 Ha
1 AHBaps Tekylero roga) MHMOPMaLMOHHOM yka3aTene «HauuoHanbHble cTaHfapThbi». B cnyvae
nepecMoTpa (3aMeHbl) UAN OTMEHbI HACTOALWEro cradjapTa COOTBeTCTBYlOLWee yBefoM/IEHNE
6ygeT onybnvkoBaHO B 6Gamxaillem BbINYyCKE €XEeMeCAYHOro WHOPMAaLUMOHHOIO yKasaTens
«HauunoHanbHble cTaHfapTbl». CooTBeTCTByWWas UWHpopmaums, YyBeflOM/IEHUE U  TEKCTbl
pasmellalnTCcsa TaKke B MUHPOPMALMOHHON cucTeme obLero nosib3oBaHns - Ha ouULMabHOM cainTe
HaLuMoHanbHoro opraHa Poccuiickolt ®efepaunmn no cTaHgapTm3auum B ceTun MIHTepHeT (gost.ru).

© CraHgapTtuHdopm. 2014

HacTtoswuii CTaHA4apT HEe MOXeT 6bITb MOJTHOCTBIO WM YACTUYHO BOCnpousBeneH, TMpaxnposaH u
pacnpocTpaHeH B KayecTBe oduumanbHOro u3gaHus 6e3 paspelleHus degepanbHOro areHTcTBa Mo
TEXHNYECKOMY perynmpoBaHnio U MeTposornn.
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BeepneHune

MeTporpadmyecknini aHann3 urpaet BaXHYH PO/b NPU U3yYEeHUWU reHesuca Yrnas, onpegenieHun ero
NOMOXEHUA B pAAY yrnedukaumun. A8 OLeHKM cTagun MmetamopdunsMa, a Takke npu Bblbope HanpasieHus
pauMoHasbHOro  WUCNosb30BaHWA  yrid.  MexayHapogHbli  komuTeT no netponorun  yrnein  (ICCP)
paspaboTtan pekomeHjauuu nNo HOMeHknaType u MeTogam netporpaduyeckoro aHanmsa v onybaunkosan
OGLUMPHBIA CNPaBOYHMK C MOAPOGHLIM OMMWCaHMEM LUMPOKOrO Kpyra Yyrnei. HactoAawmii ctaHgapTt
cooTBeTCTBYeT pekomeHgauvam ICCP no HOMeHknatype v metoAam neTporpaduueckoro aHanvsa yrnew
[1- 6]

MeTporpadmyecknini aHann3 NHANBUAYasbHbIX Yrieid gaeT uHdopmaumo o cTagnum metamopdusma
yrnsa, o ero mauepanbHOM W MWKPOSIMTOTUMHOM COCTaBe, a TakkKe O pacnpefeneHun MuHepasibHbIX
BelllecTB B yrne. lNokasatenb OTpaXXeHWUs BUTPUHUTA XapakTepusyeT cTaguio meTamopdusma yrnis. B
coyeTaHuM C MalepasibHbIM COCTABOM MokasaTeflb OTPaXeHWs BUTPUHWTA f[aeT MpefcTaB/ieHne o
XMMWUYECKNX U TEXHONMOrMYecknx CBOMCTBAxX Yris uauM cmecu yrneii. Mokasatenb OTPaXeHUs BUTPUHMTA
MOXeT ObiTb Takke WCNOMb30BaH [/1A XapakTepucTUKX MNAOTHOCTW YrofbHOro BelecTBa. V3mepeHve
nokasaTens OTPAXEHUsI BUTPUHUTA B CMecW yrnei no3BonsieT UAEeHTUULMPOBATL KOMMOHEHTbI 3TOMN
CMeCU 1 OLeHNUTb X OTHOCUTE/IbHOE CofepXaHue.

lMokaszaTenb OTpPaXeHUA BUTPUHUTA SABNAETCA OLHUM U3 OCHOBHbIX TeHeTUYECKUX
napameTpoB knaccudpukauumn (FOCT 25543) n kogngukaumm (TOCT 28663 n FTOCT 30313) yrneii. Tak.
pasgeneHve uckonaembix yrnei Ha Bugbl (6ypble, KaMeHHble Yray W aHTpauyuTbl), YCTaHOBNeH/e
cTaaum meTamopdusMa n Knacca yrns npoBoAsT Mo nokasaTento oTpaxeHus. MNepsble LnUdpbl kKoja
VHAVBMAYaSIBHOTO YI 1A NpeAcTaBnAlo T coboii 3HaueHne nokasaTensa 0T PaxXeHNs BUTPUHNTa.

MexayHapogHble  cTaHgapTel WCO cepum 7404. pa3paboTaHHble B  COOTBETCTBUM C
pekomeHpaumammn ICCP, pernameHTUpyOT CUCTEMY COBPEMEHHbIX MEeTO0B neTporpafuyeckoro aHanunsa,
XapaKkTepusyLwmux yrosib ¢ TOYKU 3peHUA ero TEXHOI0rMYEeCKOro MCNnoib30BaHus.

MeTog, onpegeneHns nokasaTess OTPaXEeHUs BUTPUHUTA MPUMEHUM ANS BypbIX, KAMEHHbIX yriei
M aHTpauuToB.

CsolicTBa yrnis onpegensoTcs COOTHOLEHWEM NPUCYTCTBYIOWMUX B HEM MaLepasnioB U MUHepasnoB
(TOCT P 55662-2013) u ctagueii metamopcmama. Mokasatesib OTPAXKEHUS BUTPUHUTA MOXET U npu
OTCYTCTBMM faHHbIX O neTporpaguyeckoM coCTaBe YrAs CAYXUTb CamMOCTOATesIbHbIM nokKasaTtesnem,
XapakTepusywum ctaguio MeTamopdmama yrns. Tpu nepexoge OT Oypbix yrneil K aHTpauutam
rnokasaTtesib OTpaKeHUs BUTPUHUTA YBEUUMBAETCA.

[Mokasarenun oTpaxeHWs OTAENbHbIX MauepasoB rpymnnbl BUTPUHUTA B UCC/NeQYyEMOM Yyriie MoryT
CYLLLEeCTBEHHO OTnYaTbCs Apyr OT Apyra, No3ToMy NoslyYeHHas BeNnynHa nokasatens oTpaxeHus 3aBuUCUT OT
TOro, Kakoll WMEHHO Mauepas Obin WUCMOMb30BaH ANA W3MEPEeHVs Mokasatens OTpakeHus. V3mepeHue
NPOBOAAT Ha OLHOM WAW HECKOMbKUX Malepasniax rpynnbl BUTPUHMTA. B 3TOM C/lyyae, npeacTasnsas
pe3ynbTarthbl, yKa3biBaloT, Kakve mauepabl Obii MCNoNb30BaHbl A1 N3MEPEHUA, a Takke OLeHUBAIT BKNag,
Kaxgoro mauepana B o6wmin pesynbtar. CnegoBartenibHO, BaXHeNWVM 3aTanoM npyv U3MepeHun nokasartens
OTpaxeHus ABNseTCA aeHTugukauns malepanos rpynnel ButpuHuTa (TOCT P 55662-2013) [1.4].

[ns onpepenenva cragum metamopdnsMa uccriefyemoro yrnis o6bl4HO M3MepST nokasaTtesnb
OoTpaxXeHus KonnoTenuHUTa (NpU UCcnefoBaHuUAaX JSINTHUTOB UCMOMb3YIT YNbMUHUT). Ecnn B yrne
KONINOTESIMHUT (NN YIbMUHWUT) NPUCYTCTBYET B HEJOCTATOYHOM KO/IMYeCTBe, aHa/In3 NpoBOAAT Ha APYroM
Mauepane rpynnsl BATpUHWUTA. OnpegesieHne nokasatenii OTPpaXeHUs pas/INyHbIX MalepasioB rpymnnbl
BUTPUHMTA MPOBOAAT Takke MNpU TEXHONMOTMYECKOM WCNOMb30BaHWN YrofibHbIX CMecei. PesynbTar
onpejeneHns nokasarens OTPaXeHWs 3aBUCUT OT TOrO, Kakol nokasaTteslb U3MepsatoT: MakCuMasbHbIA nm
NPOM3BO/IbHBIN, YTO cnepyeT ykasaTb B MPOTOKOSEe WCNbITaHwi. MpuBefeHHble B HACTOSALEM cTaHgapTe
MEeTOAVKA U3MEPEeHUsT nokasaTens OTPAXEHUS MPUMEHSAIT ANA UCCNefoBaHNA WHAMBUAYaNbHbIX yrnei n
YroNbHbIX ~CMeceli Mpu  yCNnoBMM  MNPaBWIbHOCTM  MPUrOTOBMEHWS NPO6 C  COXpaHeHuem  ux
npefcTaBUTENbHOCTY.

Mpumevanne — Tak Kak HacCTOAWMIA CTaHAAPT PacnpocTpaHAeTcsa Ha YriM BCex CcTafui
MeTamopdusmMa, TEPMUH «BUTPUHUT» OTHOCUTCS Kak K BUTPUHUTY, TakK U K TyMUHUTY.

B TekcT HacToswWwero craHgapta BK/OYEHbl AOMOJSIHUTESbHbIE MO OTHoWweHuto K NCO 7404-5
NOMOXEeHNA ANS yyeTa NOTPebHOCTEN SKOHOMUKM N 0COBEHHOCTEN MeXrocyAapCTBEHHONM cTaHAapTm3aumu,
a VMEeHHO:

- B 065acTb pacnpocTpaHeHus cTaHfapTa BK/OYeHbl TBepAble pacCesHHble OpraHuyeckue
BellecTBa 1 yriepoaucTole marepuansl;

- cTaHgapT 40MoJ/IHeH METOA0M ONnpefesleHnNs nokasatens oTpadkKeHus Ha aHwAng-wTydax:

- B CTaHfapTe npuBefeHa chopmyna Ana pacyeTa nokasaTess aHU30TPONUM OTPAXEHUS, KOTOPbIN
ABNseTcA KiaccuukaunoHHbiM napameTpom aHTpaumtosB (FTOCT 25543).
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MeToabl neTporpaduyeckoro aHanusa yrnei

YacTb 5. MeToa onpefeneHnsa nokasartensa oTpaxeHus BUTPUHUTA C MOMOL b0 MUKpOCKona

Methods for the petrographic analysis of coals. Part 5: Method of determining microscopically the reflectance of vitrinite

[ata BBegeHna—2015— 01— 01
1 O6nactb NpPUMEHeEHUSA

HacTtoAwwmii ctaHAapT pacnpocTpaHseTcss Ha yrnu 6ypble, KameHHble, aHTpaumTbl, YrosbHble
cMecu, TBepAble paccesHHble OpraHnyeckme BellecTBa U yrnepoancThie MaTepuassbl.

HacTtoawwuii ctaHgapT ycTaHaBnMBaeT MeTof OnpefesieHNs MWUHWManbHOro, MaKkCUMaslbHOro U
NPOM3BOMILHOrO NoKasaTesiell OTPaXeHus MauepasioB Tpynnbl BUTPUHMTA C MOMOLLbI MUKpOckona B
VMMEPCMOHHOM Macne W B BO34yXe Ha MNOMMPOBAaHHbIX MOBEPXHOCTAX aHLWIMG-6PUMKETOB M aHWnd-
wTychos..

MeToA NpUMEHVMM AN XapakTePUCTUKN Kak OTAENbHbIX yrieid, Tak n ux cmeceil. Metog Tpebyet
TOYHOW MAeHTUdMKaLMM MaLepasioB rpynnbl BUTPUHUTA. TokasaTeNlb OTpaXkeHUst M3MEPSIOT Ha O4HOM W
6o0nee mMauepanax rpynnsl BATPUHUTA. B NpOTOKO/IE MCMbITAHUA AO/IKHO OblTh YKa3aHO, Ha KakoM MMEHHO
Mauepane rpynnbl BATPUHUTA MPOBOAWAN U3MEPEHUE MaKCUMaslbHOTO WM MPOU3BO/ILHOTO MokasaTtesns
oTpaxeHus. C nomoLblo pediiekTorpaMMbl, MOCTPOEHHON MO pesy/nbTataM U3MepeHus nokasaTens
OTPaXEeHUs YrofIbHOW CMeCK, MOXHO OXapakTepu3oBaTb OTAe/bHble COCTaBMAOLLIME CMECU U ONpeaenunTb
VX cofiepxaHue.

2 HopMaTuBHble CCbI/IKK

B HacTosAWeM cTaHgapTe UCnosib30BaHbl CCbIIKK Ha cnegyowme cTaHaapThbl:

FOCT P 55663-2013 MeTogbl neTporpaduyeckoro aHanmsa yrneii. YacTb 2. MeTogbl
noAroToBKM Npo6 yrnei (MCO 7404-2:2009. MOD)

FOCT P 55662-2013 MeTogbl neTporpaguyeckoro aHanusa yrneil. YacTb 3. MeTog
onpegeneHns mauepanbHoro coctTasa (MCO 7404-3:2009. MOD)

FOCT 9284—75 CTekna npegMeTHble 414 MUKpONpenapaToB. TexHuyeckue ycnosus

FOCT 9414.1—94 Yronb KameHHbIi M aHTpaunT. MeTogbl neTporpaduyeckoro aHaamsa.
YacTb 1. Cnosapb TepmuHos (MCO 7404-1:1984. MOD)

FOCT 10742—71 Yrnu 6ypble, KameHHble, aHTpauuT, roplyne cnaHubl N yrosb-Hble 6pukeTbI.
MeToabl oT60pa 1 NnoAroToBKM NPO6 ANA nabopaTOopHbIX UCNbITaHUA

FOCT 13739— 78 Macno uMMepcuoHHoe A7 MUKpocKonuu. TexHuyeckue TpeboBaHusa. MeToabl
UcnblTaHma

FOCT 17070—87 Yrnn. TepMuHbl 1 onpegeneHns

FOCT 25543—88 Yrnu 6ypble, KaMeHHble M aHTpauuTbl. Knaccudukaunsa no reHeTuvyeckum un
TEXHO/IOrMYecKnum napameTpam

FOCT 28663—90 Yrnu 6ypble (Yr/im HA3KOro paHra). Kogudgukauus
FOCT 30313—95 Yrnum kameHHble U aHTpauuTbl (YrIM CpeaHero M BbICOKOFO paHros).
Koandmkaumsa
NMpumeyvyaHune — Tpu NONb30BAHWM HACTOALMM CTaHAapPTOM Liesecoo6pasHo NpoBepuTb AelicTBue
CCbINIOYHbIX CTaHAAPTOB B WMH(OPMALMOHHOW  cuCTEeMe O6LLEro nosb3oBaHUA — Ha oduunanbHOM caiiTe

N3paHue opuynanbHoe



FOCT P 55659-2013

defiepasibHOro areHTCTBa N0 TEeXHUYECKOMY PETYIMPOBAHUIO Y METPO/IONN B CETU VIHTEpPHET WU MO eXErofiHO
13LaBaeMoMy MH(OPMAaLMOHHOMY YyKasaTeso BHauuoHasbHble CTaH4apTbl», KOTOpbIA  Ony6ivKoBaH Mo
COCTOSHUIO Ha 1 siHBaps TEeKyLero roga, U No cOOTBETCTBYWLLMM EXEMECAYHO U34aBAEMbIM UH(IOPMALIMOHHBLIM
yKazaTensM, Ony6/MKoBaHHbIM B TeKyleM rogy. ECAn CCbouYHbIA CTaHgapT 3aMeHeH (M3MeHeH), TO npu
Nosb30BaHUM HACTOSLMM CTaHAapTOM CefyeT PyKOBOACTBOBATbHCSA 3aMEHSIOLMM (M3MEHEHHBIM) CTaHAapTOM.
EC/N CCbINOYHBI AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO TOJIOKEHNE, B KOTOPOM [aHa CCbliKa Ha Hero,
MPUMEHSIETCS B YaCTW, He 3aTparuBatwLLeli 3Ty CCbIKy.

3 TepMUHbI 1 onpegeneHns

B HacToswem cTaHgapTe npuMeHeHbl TepMuHbl o FOCT 17070 n FOCT 9414.1 (pa3gen 3).
HomeHknaTypa MauepasioB W rpynn MaulepasioB COOTBETCTByeT pekomeHpauuam ICCP [1-6).
npegctasneHHbiM B FOCT P 55662-2013 (npunoxeHue A).

4 CylWHOCTb MeToda

MHTEHCMBHOCTb CBETA C [/IMHOW BOJSIHbI 546 HM, OTPaXEHHOro NPakTUYecky nog NpsiMbiM Yr/ioM OT
NoMMPOBaHHO! MOBEPXHOCTU MauepasioB rpynnbl BUTPUHWTA, M3MEPEHHYHD C MOMOLLbIO 3/1EKTPOHHOIO
hoTOyMHOXMTENA (MM @HA/IOTMYHOTO YCTPOICTBA), CPaBHMBAKT C M3MEPEHHON B TakUX Xe YCNOBUAX
WHTEHCMBHOCTbIO CBETa, OTPaXEHHOro OT 3TaJIOHOB C W3BECTHbIM MoKasaTesieM OTpaxeHus. Mo cBOMM
ONTUYECKMM CBOMCTBaAM 3epHa BUTPUHUTA B OAHOM W TOM Xe YI/1le HEMHOrO OT/IMyaloTCa ApPYr oT Apyra.
MpoBOAAT [OCTATOYHOE KO/IMYECTBO U3MEPEHWIA HA Pas/UYHbIX 3epHax BUTPUHMTA. YTOGLI NOYYEHHbIV
pe3ynibTaT MOXHO 6bl/10 OTHECTH KO BCEMY YI/II0 WK YTONbHOW cMecH.

5 Matepuasibl

5.1 N'pafAynpoBOYHbIE 3TaNOHbI

5.1.1 F'oagympoeoyHble 3TaNoHbl ABAAKTCA MEPO NokasaTens NpesioM/IeHUs U NpejHa3HavyeHbl
015 rpagyupoBKM NPUB0OPOB A1 onpeaesieHns nokasaTens O TPaXeHUs BUTpUHUT a yriei.

K Habopy 3TanoHOB [O/MKHO 6blTb MNpuUaoXKeHO CBuAeTEeNb,CTBO 06 yTBepxAeHuuM Twuna
CPpeACTB U3MepeHuli, BblAaHHOE HaLMOHa/IbHbIM OpraHoM MO0 TEeXHUYECKOMY PeryimpoBaHuio w

MeTponoruu.
5.1.2 pafyvpoBOYHblE 3TaNOHbl, MpeAcTaBnsowme coboii  obpasybl € MNOSMPOBAHHOW
NMOBEPXHOCTbI0 WU U3BECTHOW BeJIMUMHONW MoKasaTesss OTPaXeHWs, AO/IKHbl YAOBNETBOPATb CleAyloLMM
Tpe6oBaHUSM:
- [O/KHbI  6GblTb M30TPOMHbLI (T. €. NpeacTaBnsiTb CO6GON OCHOBHOE CeYeHWe O[HOOCHbIX
MWHepanos):

- MaTepuanbl 06pasLoB A0/MKHbI OblITb NPOYHLIMU U YCTOWUYMBLIMU K KOPPO3WK;

- AO/DKHbl COXPaHATb NOCTOSIHHbIN NoKasaTesb OTpaXeHua B TeveHue A/INTe/IbHOro BPpEMEHMN,

- He [O/DKHbI coiepXaTb NMOCTOPOHHUX BKIHOUYEHUIA, rpaHuL, 3epeH, HEO4HOPOAHOCTEM, BHYTPEHHNX
TpewuH 1 gedexTos;

- AOMXHbI UMETb He3HaunTe bHY abcopbuuio.

5.1.3 Bo n3bexaHue nonagaHvua B 06bEKTMB GOMbLUEr0 KO/MYecTBa CBeTa, YeM OTpaxaeTcs OT
paboyeil NOBEpPXHOCTM 06pasla, 3TaslOHbl AO/DKHbI OblTb TOJWMHON CBbiWe 5 MM WUAKM MMETb popmy
TpexrpaHHoli npusmsl (30/60°).

B kauecTBe paboueli MOBEPXHOCTM AN ONpefeneHvs nokasatens OTpaXeHus WCnosb3yrT
OTNONMPOBaHHY rpaHb. OCHOBaHWE U OGOKOBble NMOBEPXHOCTU 3TasioHa AO/KHblI ObiTh 3alMLiEeHbl OT
BHELLHero cBeTa, A4/19 3TOro MX MOKpbIBAKT HEnpo3payHbiM YEPHbIM NIAKOM, WU MOMELLalT B MPOYHYH
Henpo3payHyto onpasy (PUCYHOK 1). A 3awmgoBbiBal0T .

5.1.4 Moka3aTenb OTpPaXeHus 3TasioHa [O/HKEH ObiTb G/IM3KUM K MOKasaTento OTpaXKeHusi
nccnegyemoro yrnas. Mpu npoBeAeHMn M3MepPeHuii MPUMEHSAIT He MeHee Tpex 3Ta/IOHOB € nokasaTensmu
oTpaXeHus, nepekpbiBawOWUMY o061acTb nokasaTeneil oTpaxeHus wuccnegyembix o6pasyos. [Ans
M3MepeHus nokasaTenss oTpaxeHus yrns, paBHoro 1.0 %, cnegyetT ucnonb3oBaTb 3TaslOHbl C
nokasatesiaiMu oTpaxeHus npnénusntensHo 0.6; 1,0 n 1,6 %. Ecnv nokasatesib OTPaXeHUss nccnesyemoro
yrna 6onee 2,0 %, MCNonb3ywT OAUH UK 6onee AOMOSTHUTENbHbIX 3TA/IOHOB C NoKasaTesfleM OTPaXeHUs
6onee 2.0 %.

CpefHue 3HaveHus rnokasatenieil NPenoMaeHNs U OTPaXEHUS 0ObIYHO UCMOMb-3YEMbIX 3TaSIOHOB
npviBefeHsbl B Tabnvue 1. 3T 3TasioHbl GbIM OTrpaAynpoBaHbl C NMOMOLLbI0 KOHTPO/IbHOTO CTaHAapTHOrO
o6pasya ICCP.
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PucyHok 1— Xop nyya B KIMHOOGPAa3HOM 3TasloHe, BCTAB/IEHHOM B YEPHY CMOJY, Npu
(hOTOMETPUUECKNX U3MEPEHUAX NOKA3aTe s OTPAKEHUS

Ta6nuya 1— CpegHue nokasaTtenu MNperioMIEHUS U OTpaXeHUs  06LeynoTpebuTesnbHbIX
3TasIoHOB

HavmeHoBaHue aTtasioHa lMokasaTenb [MokasaTenb oTpaXeHus B
npenomMnexHus MMMEepCMOHHOM Macne. %
OonTunyeckne ctekna: oT 1.70 po 2.26 ot 0.32 go 3.80
TXKenbldh pAmHT TO-5 135 0.58
cBepxTsxenblii haMHT CTD-2 2.17 3.12
cBepxTaxenblii pamHT CTP-3 2.26 3.80
LnuHens — u=0.42
Nelikocandup 1.77 u=0,59
NTTprneBo-antoMuHuneBeblli rpaHaT (YAG) 1.84 ot 0.90 go 0.92
afonnHMeBO-ranveBsblii rpaHat (GGG) 1.98 ot 1.60 oo 1.80
Anmas 2.42 *5.3
Kap6ug kpemHus (kapbopyHa) 2.66 m=7.80

5.1.5 3HauyeHnss nokasaTens OTPaXeHWs 3TasIOHOB ONPefensT B chneuuasnbHbIX ONTUYEeCcKNX
nabopaTopuax Uan pacyeTHbIM MyTeM.
PacueT nokasaTens oTpaxeHusi aTasloHa. R. B NpoLeHTax, NpoBoAsAT no hopmyne:
[{n- 1.518)2¢ N> 2
100 1)

[(/7+ 1.518)2+ n2a 2
roe N — W3BECTHbIV Nnokasartesib NPesioMIEHUst 3TasloHa Npy ANIMHE BOMHbI 546 HM;
0 — W3BECTHbIN KO3DPULIMEHT NOrMOLEHNA MaTepuana atasoHa npu
[LJIMHE BOJIHbI 546 HM.

MpumeyaHune — KOIPPULMEHT NOMMOLEHUSA O YUUTLIBAKOT TONIbKO TOrAa, Korja ero BesimyvHa
CylwecTBeHHa.

5.1.6 [Mpu uncTke 3TaNIOHOB cnepyeT cob6n[aTb OCTOPOXHOCTb, UTOObI He NOBpPeAnTb
NONNPOBaHHYI0 NOBEPXHOCTb. Mpy MCMONb30BaHWM pacTBOpUTENER ANA OYMCTKM OT macna HeobxoAuMo
cneanTb, 4TOObLI NOCNAE WCNApeHuss pacTBOPUTENI Ha MOBEPXHOCTU 3Ta/loHa He ocTaBalnCb Crefbl.
HekoTopble 3TasloHbl CO BPEMEHEM MOryT TYCKHETb, Hanpumep, aTasioHbl U3 cTekna. Ecnim Ha noBepxHOCTH
aTasIoHa MOSABWANCHL LapanuHbl W/Wan Npu NpoBepke rpagynpoBKN OOHaPYXeHO OTK/IOHeHWe nokasaTens
OTpaxeHus aTanoHa OT CTaHA4APTHOIO 3HayeHus, pabouyld MNOBEPXHOCTb 3TasloHa HeobxoAMMo
0TMNO/IMPOBAaThL 3aHOBO.

5.1.7 HyneBoit atanoH (FTOCT 9414.1. n. 3.2.6) — o6pasey, He OTpaxawLluin ceeT. T. €. C
Hy/fieBbIM MokKasaTesieM OTPaxeHus.

B kayecTBe Hy/neBOro atasioHa MCMO/b3YT aHWANg-OpuKeT U3 yras ¢ pasMepoM 4acTul, MeHee
0.06 MM. Ha BepxHeli NOBEPXHOCTM KOTOPOro CBEPAAT yrnybneHwe guamMeTpoM OKOMo 5 MM U rny6uHoi 5
MM. Yrny6neHve 3anosiHAT UMMEPCUOHHBIM  MacsioM. ANbTepHaTUBHO MOXHO WUCMNO/b30BaTb 0b6pasel,

3



FOCT P 55659-2013
M3  OMTUYEeCKoro cTekna (Hanpumep. onTuyeckoe cTekno K8), mokasatesb MpesioM/IEHUSs KOTOPOro
MeHblLle, YeM Y UMMEPCUOHHOIo Macna.

5.2 Macno nmmepcunoHHoe no NOCT 13739, yaosneTBopstoLlee cneaywmmMm TpeboBaHnsam:

- He BbI3blBatoLee Kopposuu,

- He BbiICbIXalolLLee;
- C nokasatesieM npenomsieHns npu 23 °C n gsivHe BOJHbl 546 HM. paBHbIM 1,5180 + 0.0004;

-C TemnepaTypHbIM KoachduuneHTom dn/d, meHee 0,005 K .
Macno He [O/MKHO cofepXaTb TOKCUYHble KOMMOHEHTbl. HeobXxoamMMo exerofHo npoBepsTb ero
nokasaresib NPesIoMIeHNS.
5.3 CnMpT-pekTnUdnKaT, PEKOMEHAYEMbI MPON3BOANTENEM MUKPOCKONA.
5.4 BaTa rurpockonmyeckas, TKaHb /19 ONTUKNU.
5.5 TMnpacTununH Ansa 3akpenneHns nccnegyembix 06pasLioB.

6 Annapatypa

6.1 MOHOKY/NSIPHBIA UM BUHOKYNAPHBLIA NONAPU3ALMOHHBIA  MUKPOCKON € (DOTOMETpOM  (Mn

aHaJ10rm4HbIM yCTpOVICTBOM) ONA USMepeHna nokKasatesiad OTpaXkeHua.
OnTuyeckne YyacTu TUNMUYHOTO MUKPOCKOMNa, NPUMEHAEMOrO A1 N3MEPEHUA nokasaTensd OoTpaeHus,

nokasaHbl Ha pucyHke 2. CoCTaBHble YacTu, OMnucaHHble ganee {HOMepa MO PUCYHKYy 2), He Bcerga
pacnonaralTcs B ykasaHHOW Ha pUCYHKe MOC/ef0BaTe/IbHOCTU.

MpumeyaHune — OnNTUUECKNE CXeMbl, NOAO6HbIE NMOKA3aHHON Ha PUCYHKE 2. HOCAT Ha3BaHVe OCBeLeHUs
Kenepa.

O603HayeHuss; 1— namna; 2 — hokycupyoLwas nnH3a; 3 — anepTypa ocBeTuTens; 4 — TensoBoi
dunbTp; 5— nonspusatop; 6 — nonesas Anadparma; 7 — nonesas pokycmpyoLian nmH3a; 8 —
BepTUKafbHbI ocBeTUTENb; 9 — 06BLekTNB; 10— obpasel; 11 — npeAMeTHbIl cTonuk; 12— okynsap; 13
— [A0ONOSTHUTENbHbIN OKyNap; 14 — nsmeputensHaa aneptypa; 15— cdunbTp ONS nponyckaHusa
CBeTa C [/INHOI BOMHbI 546 HM; 16 — Tpy6Ka hOTOYMHOXUTENS

PucyHok 2 — OnTuyeckas cuctema TUMNMYHOrO MUKPOCKONa A/19 U3MEPEHNs nokKasaTesia oTpaxeHus
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6.1.1 WctouHuk cBeTa (1). MoXHO wucNosb30BaTb /160 WCTOYHMK CBETA CO CTabGU/IbHbIM
n3flydyeHveM; pekoMeHayeTcs KsapLuesas rajioreHHas namna MoLHocTbio 100 Br.

6.1.2 Monsipusatop (5) — NONSAPU3ALMOHHBIA hUNbLTP AU Npusma (MCNOb3YHOT NPY ONpeaeneHnm
MaKCUMasibHOrO M MAHUMaNbHOro nokasaTesnei OTpakeHus).

6.1.3 AnepTypa AN perynvpoBku cCBeTa, COCTOoAWAas M3 ABYX NepemMeHHbIX Avadparm, ofgHa us
KOTOpbIX (DOKycUpyeT CBeT Ha 3afHio0 (poKasibHyt0 MI0CKOCTb 06bekTuBa (aneptypa ocseTutens. 3). a
Apyras — Ha noBepxHOCTb obpasua (nonesasd gnadparma. 6). Jo/mkHa 6bITb obecneyeHa BO3MOXHOCTb
LLleHTPOBKU AvadhparM no OTHOLUEHWIO K ONTUYECKOM OCK CUCTEMbI MUKpOCKOMa.

6.1.4 BepTukanbHblii ocBeTuTeNb (8) — npu3ma bepeka. nnacTuHka M3 NpocToro ctekna ¢
NMOKpbITUEM UM OcBeTuTeNb CmMuta (COCTOAWMA M3 3epkana W CTEKISAHHOW NAacTUHKM). Cxembl
BEPTUKa/IbHbIX OCBETUTEsEN NokasaHbl Ha pUCyHke 3.

6.1.5 O6bekTvB (9) 6e3 abeppauuu” nNpurogHblii A paboTbl B NOMSPU3OBAHHOM ceeTe W
MMMEPCUOHHOM Mache, C yBesninyeHnem ot 25x o 60* 1 HU3KUM 3HAYeHMEeM MapasMTUYECKOro OTpaKeHus
(cm. 8.2.3) (ucnonb3ytoT Npu onpegeneHnn MakCUMasibHOro U MMHUMAasbHOTO nokasaTtesieil oTpaxeHus).

6.1.6 Okynsap (12) — pBa okynapa, OAMH M3 KOTOPbIX WMeeT TOHKYH LITPUXOBKY B BuUAe
nepekpecTns HUTel.

Ob6Lee yBennyeHne o06bEKTMBA, OKYNSPOB W. B HEKOTOPbIX Cly4yasx, Tybyca [O/KHO COCTaBnATb
oT 250x 0 750*. MoxeT noTpeboBaTbCA TPETWI [ONOMHUTENbHBIA OKynsAp (13) Ha NyTn CBETOBOrO Nyuyka,
naywero Ha OTOyMHOXUTEb.

6.1.7 Tybyc MuKpockona co cnefylLlmnmy npucnocobneHnamm:

- usmepuTenbHaa aneptypa (14), koTopas No3BONSET perynnpoBaTh CBETOBOV NOTOK, OTPaKeHHbIN
B (DOTOYMHOXMTE/b OT NOBEPXHOCTW o6pasua (10). nnowanbio meHee 80 MKM2 AnepTypa A0/mKHa ObiTb
OTL,eHTpUpOBaHa NO OTHOLLEHWIO K NEPEKPECTUI0 HATEN, HaHEeCEHHbIX Ha NNH3Y okynapa (12):

- npucnocobneHve, oNTUYECKN U30NUpYyLoLee OKyNsap, AN NpeAoTBpaLleHns nonagaHna NuLLIHero
cBeTa BO BpeMsi U3MepeHui;

- BHYTPEHHAS MOBEPXHOCTb Tybyca fAoskHa ObiTb ajlekBaTHO 3ayvyepHeHa A1  MOroLeHns
paccesiHHoro ceeTa,;

MpumeyaHune — [na HeNpepbIBHOTO HAGMIOAEHVSI NPU NPOBEAEHNN UMEPEHWIi NOKa3aTessi OTPaKeHUs
uacTb CBETOBOIO Myyka MOXET GbiTb OTK/IOHEHA W HAmNpaBfieHa uYepe3 OKynsip Win Tenekamepy. MNpu aTOM Bce
BbILLEOMNVICAHHbIE MEPbI MPEAOCTOPOXHOCTU JO/MKHbI 6bITh COG/IOAEHBI.
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O603HaveHns: 1— HWUTb Hakana; 2 — dhokKycupytowaa nH3a; 3 —anepTypa ocBeTuTeNns
(MoNoXeHHO OTpaXeHMs HUTK Hakana); 4 — nonesas gnadparma; 5 —okycupyroLias MH3a noseBoi
Avnadparmbl; 6 — npuama bepeka; 7— perynupylowias anepTtypa, QoKycupyloLlas CBeT Ha 3a4HI0H0
hoKaNbHY0 NOBEPXHOCTb 0OBEKTMBA (NOSIOXEHNE N306PaKEHNS HUTK HakKasa u anepTypbl ocBeTuTens); 8
— 06beKTuB; 9 — NoBepxHOCTb 06pasLa (MonoxeHne n3obpaxeHus nNons 3peHns); 10— creknsaHHas
njacTuHa ¢ nokpblTem; 11 — oTpaxartesib U3 TOHKOro ctekna; 12 — 3epkano
a — ocBeTuTesb ¢ Npu3Moit bepeka; 6 — 0CBETUTENb CO CTEK/IAHHOW MIACTUHON; B — OCBETUTENb

Cmuta

PucyHok 3 — CxeMbl BepTUKa/IbHbIX OCBETUTENEN

6.1.8 dunbTp (15) ¢ MakcumymoM nosiockbl nponyckaHus npu (546 + 5) HM U ABYKpaTHbIM
yMEHbLLEeHVEeM NPOonyCcKaHnsa B UHTepBasie 4/IH BOSIH meHee 30 HM.

®uNbTp ycTaHaBNMBAIOT Ha NYTN CBETOBOrO Nyyka HEMOCPeACTBEHHO nepes POTOYMHOXUTENEM.

6.1.9 Tpyb6ka choToymHOXMTENS (16), 3akpensieHHas B KOXYXe U COeAWHEeHHas C MUKPOCKONOM
Takum 06pasoM, YTOObI CBET, NPOLLEALINIA Yepe3 UIMEPUTENbHYO anepTypy 1 ubTP, nonagan B OKOLUKO
hoTOyMHOXUTENS.

PekoMeHAy0T ncnonb3osath TUN (DOTOYMHOXUTENSA, NPefHa3HauYeHHbIV 418 U3MEePEHUs CBETOBbIX
NOTOKOB HE6O0/bLIOK MHTEHCUBHOCTM, O6nagallnii LOCTATOYHON YyBCTBUTENLHOCTbIO Npu 546 HM. C
HW3KUM TEMHOBbIM TOKOM. XapakTepucTuka (hOTOYMHOXWUTENS [O/KHA OblTb /IMHEHON B 06nactu
N3MEpPEHUiA, a CUrHan fo/MKeH GbiTb CTabUNbHBIM B TEYEHME BCErO BPEMEHW aHam3a.

OG6bIYHO NPUMEHSIOT NPSAMO YMHOXMTENb AnamMeTpoM 50 MM C ONTUYECKMM BXOJOM Ha Tople,
vmMerowmm 11 AMofoB.

6



FOCT P 55659-2013

MpumedyaHue — B nocnegHee Bpems Tpybku (POTOYMHOXMTENSI BCe uvalle 3aMeHstoT Ha
NoJIyNPOBOAHNKOBbIE (HOTOAMOAb! U LMpoBble kamepbl. OHU AOMKHbI YOBMETBOPSATH TakuM Xe TPeGoBaHUsSM K
NPELM3NOHHOCTY U3MEPEHUIA, TMHERHOCTMN 1 CTaBUILHOCTY CUTHANA, Kak 1 POTOYMHOXUTENN.

6.1.10 MpegMeTHbIA cTONNK Mukpockona (11), cnoco6HbI noBopaynBaTbcs Ha 360° B N0CKOCTH,
nepneHanKyNApHO/ ONTUYECKOW ocw, ANS U3MEepeHuid B monsipusoBaHHOM cBeTe. CTONMMK AO/MKEH ObiTb
OTLUEHTPUPOBAH N COeAMHEH C npenapaTtoBoAguTeneM. obecrneyvBaloWMM MepeMelleHne nccaegyemoro
obpa3sua B HanpasneHuax X u Y ¢ warom 05 mMm. CTONUK Takxe cHabXeH npucnocobneHnem,
MO3BO/IAIOLLMM NMPON3BOANTL HEGO/bLUYIO PEryIMpPOBKY NepemeLleHnii B 060X HanpasfeHusax B npegenax
10 MKMm.

6.2 BNoK nNuTaHua OIS UCTOYHMKA CBeTa CO CTabunn3atopoM MOCTOSHHOTO TOKa, VMEIOLLWiA
cnepylolme xapakrepucTuKku:

- NPV OTKNOHEHWU NUTaloLero Toka Ha 10 % TOK Ha BbIXOAe MeHsieTcs He 6osiee, yem Ha 0,02 %:

- NpU NOMHOW Harpyske ny/nbcauus TOka Ha BbIXOAE TakoBa, YTO PasHOCTb MexXAy OTAe bHbIMU
nukamu coctasnseT He 6onee 0.07 %.

6.3 Bnok nutaHua ANs OTOyMHOXUTENss €O CTabunmsaTopoM MOCTOSAHHOTO HanpsXeHus,
UMelLWNiA crnegytowme XxapakTepucTukm:

- NPY OTK/TIOHEHUN NUTAIOLWEro HanpshkeHs Ha 10 % HanpsbkeHue Ha BblXOfe MeHseTcs He 6ornee,
yem Ha 0.05 %;

- MpV NOMHOIN Harpy3ke nynbcauusi HanpsXeHUst Ha BbIXOAEe TakoBa, UYTO PasHOCTb Mexay
OoTAeNbHbIMU NUKamMn cocTaBnseT He 6onee 0.07 %;

- TemnepatypHblii koaduuneHT meHee 0.05 % ITZ,
- NPU W3MEHEHWW Harpy3ku OT Hy/neBOW [0 HOpPMasibHOW paboyeil M3MEHEHUe HanpshkeHus Ha
BbiXxoAe cocTaBnsieT He 6onee 0.1 %.

MpumeyaHune — B crayyasx, korga BO3MOXHbI 3HAUMTE/bHbIE KOMEOaHUA HanpshkeHWst B CETW, nepej
cTtabunmsaropamu 610KoB NuTaHus (cm. 6.2 1 6.3) cneayeT yCTaHOBUTL JONOMHUTEbHLIN CEeTeBOW cTabuimsaTop.

6.4 MokasbiBatolee ycTpoicTBO (gucnneil), npefcTaBnsiowiee co6oil OLHO U3  crefylowmx
npucnoco6neHwnit:

- ranbBaHOMETP BbICOKOIO COMPOTUB/EHWA C MUHWMa/IbHOW 4yBCTBUTENbHOCTbIO O '10 A/MM.
CNOCOGHBI NPOU3BOANTL U3MEPEHUS C MEPUOANYHOCTLIO 1 ¢ unn 0.5 ¢;

- LM POBOI BOIbTMETP UM LUAPOBOW UHAMKATOP.

Moka3sbiBatoLme yCcTpoiicTBa AO/MKHbI UMETb BpeMs cpabaTbiBaHUs Ha U3MepsieMblii curHan meHee 1
C. paspeluatoLyto cnoco6HocTb 0.005 % nokasaTtens oTpaxeHus. CnedyeT Tawkke NpeAyCMOTPeTb 3aLUUTY
0T He60/bLIOro MOMOXUTENbHOTO MOTEHLMaNa, BO3HUKAIOWEro npyu paspsge @OTOYMHOXWTENS U 3a cyeT
TEMMNOBOTr0 TOKa.

MpunmevaHunsa:
1 UucppoBoii BONLTMETP WAM APYFOA WMHAMKATOP AO/MKHbI MO3BOMATL XOPOLWO pasnyatb 3HaYeHUs
MakCVMaJsIbHOrO nokasatens oTpaxeHusi, Korga obpasel, NoBopaynBaroT Ha NpeMeTHOM CTO/UKE.
2 Ons ycuneHus curHana, nocTynawowero oT (POTOYMHOXMTENS Ha WMHAMKATOP, MOXeT OblTb WCMOoSb30BaH
HW3KOLUYMOBOI yCUNTE b.

6.5 O6opyfoBaHne 4715 3akpenieHns obpasua:
- npeameTHble cTekna no FOCT 9284:
- npucnocobnexnne ANA NpuaaHus MNOMMPOBAHHON NOBEPXHOCTW ucciefyemoro obpasua uam
3TasIoHa NONOXeHUs, NapasisieflHoro NpegMeTHOMY CTekny (npecc).

7 OTO60p NPo6 1 NpUroToBneHVe 06pasLoB

7.1 OT60p NPO6 ANA NPUrOTOBNEHUSA aHWAN(-6puKeTOoB NnpousBoaaT no FOCT 10742.
7.2 AHWnd-6prkeTbl n3rotoBnsoT no FOCT P 55663-2013.
M3 npob6, npefHasHauyeHHbIX [ANA M3MEepeHus nokasaTeneli OTpaxeHWs C NOCTPOEHNEM
pediekTorpamm. U3roToBNSAIT He MeHee [BYX aHWAnd-6prkeToB AvameTpom 20 mm 1 6onee.
7.3 OT60p NPO6 AN NPUIFOTOBAEHNS aHWANG-W TY(OB NPOU3BOAAT MO FOCT P 55663-2013
(npunoxeHne bB).

7.4 TlpuroToBneHve aHWANM-WTYPOB W3 yrneik M nopoj C BKIOYEHUAMU TBEPAOro
paccesiHHOro opraHn4eckoro setecTsa nponssoaaT no FOCT P 55663-2013 (npunoxexue b).

7.5 Mpu uccnegoBaHun AMTENbHO XPAHUBLUMXCA aHWNud-6pukeTOB ¥ aHwmd-wTydos. a
TaKke paHee M3MepsABLIMXCA 06pa3LoB HEOOXOAUMO nepes U3MepeHWsMU nokasaTens OTpaxeHus
cownmgoBaTb UX Ha 1.5-2 MM 1 3aHOBO OTNONNPOBATb.
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8 lMpoBegeHne ucnbiTaHUA

8.1 MoparoTtoBka annapatypbl

8.1.1 lMoaroToBUTENbLHLIE NpOLEAYpPbI

MpoBepsloT Temnepatypy B labopaTOpHOM MOMELLEHMM, KOTopas AO/HKHA ObiTb B MHTepBane oOT
18 eC go 28 °C. BknwualT namny, 6/10kM nNUTaHUs M APYrylo anekTpoannapatypy. Ha 61o0ke nutaHus
(DOTOYMHOXUTENA yCTaHaB/MBAKT HanpsKeHWe, PeKoMeHJOBaHHOe WHCTpyKuueli npowussoguTens. Mo
Havana n3MepeHuii annapaTypy nporpesatoT 0kos10 30 MUH 4/151 ee CTabunbHON paboThbl.

8.1.2 lNMoAroTtoBKa MUKpPOCKONa K U3MepeHnaM nokasartens oTpaxeHus

Mpn NOAroToBKe K M3MEPEHUIO NPOU3BOJILHONO MokKasartesia OTPaXeHUs yaanaoT U3 MUKpOCKona
nonspu3artop. Mpyu NOAroTOBKE K M3MEPEHWUI0 MaKCMMasibHOro rnokasa-Tesis OTpaxeHus ycTaHaBauBatoT
nonsipusatop 6e3 HaknoHa, €c/iM UCMO/b3YT A1 BEePTUKA/IbHOTO  OCBELLEHWUS CTEKISHHYK MiacTuHY
unn ocsetutens Cwmwuta, nunbo nof yrnom 45e, ecnu ncnonb3yoT npusmy bepeka. MNpu ncnonb3osaHnu
nonsipusa-uUnoHHOro unbTpa nepes YCTAaHOBKOW €ro MpOBEPSIT U 3aMEHSIT, ecnn 06HapyXuBarwT
3HaunTesibHoe M3MEHEeHNe ero ugeTa.

8.1.3 PerynupoBka ocselleHNs

Ha nonupoBaHHYyl0 NOBEPXHOCTb aHWNNg-6pukeTa, YCTaHOBMIEHHOTO Ha MNpPeAMETHOM CcTekne,
KanawT MMepCHOHHOEe Mac/o 1 NoMeLLatoT obpasel, Ha NpegMeTHbIV CTO/IMK MUKpOoCcKona.

MpoBepsldT NpaBWIbHOCTb  PerysiMpoBKM  MUKpOCKONa Mo cXxeMe «ocBelweHus Kenepa».
PerynupyloT n3obpaxeHne OCBEeLLEHHOV NOBEPXHOCTV C MOMOLLbI NoneBoi gvadparmbl (PUCYHOK 2. 6)
TakuMm 06pas3om, 4YTo6bl AMameTp OCBELLEHHOro nonas Obln paBeH NpUbAM3UTENBHO Y3 AnameTpa BCero
BUAVMMOrO Mons. PerynvpyloT OCBELLEH-HOCTb C MOMOLLbI anepTypbl ocBeTUTesns (PUCYyHOK 2. 3) Tak.
YTOObl YMEHbWUTb 6UKM 6e3 3HAUUTENbHOr0 YMEHbLUEHUS WHTEHCUBHOCTM cBeTa. llocne nposefeHus
peryniMpoBkM napameTpbl anepTypbl Npu NocreywemM aHain3e He MeHSI0T.

8.1.4 PerynupoBka ONTUYECKOl CUCTEMBI

LleHTpupytloT “ DOKycHpylOT U306paxkeHVe C MNOMOLLb MnoneBoi Auvadparmbl. LleHTpupyoT
06BbEKTVB (PUCYHOK 2. 9) MO OTHOLUEHWIO K OCU BpalleHusl NpefMeTHOro CTO/IMKa, a Takke peryvpyoT
LEHTP u3MepuTeNbHOW anepTypbl (pUcyHOK 2. 14), coBMewiass ero Nn6o ¢ MNepekpecTMeM HUTEN,
HaHECEHHbIX Ha NMH3Y 06BbEKTMBA, 60 C APYroil XapaKTEPHON TOUYKOW BUAMMOrO NONS.

Ecnn HeBO3MOXHO yBMAETb U3006paXeHWe W3MepuTeNbHON anepTypbl Ha [aHHOM y4yacTke
o6pasua, BbIOMpalOT APYroi yyacTok, codepxaliunii Hebosblioe 6MecTslee BKIOYEHUE, Hanpumep,
KpUcTann nupuTa, W COBMELLalT ero C nepekpecTmeM HUTer. PerynvpyloT UeHTp W3MepuTesibHON
anepTypbl Tak, YTOObI CUrHaN POTOYMHOXUTENS Bbl MaKCUMasIbHbIM.

8.2 MpoBepka NpaBWILHOCTM HACTPOIKN 1 rpagynpoBKa annapaTypsbl

8.2.1 lNpoBepka CTabubHOCTN NOoKasaHui

Ha cTonuk Mwukpockona nomMewialT 3TasioH C MakCMMasibHbIM MoKasaTesieM OTPaXeHus u
hoKycupytoT usobpaxeHve B MMMEPCUOHHOM Macnie. PerynupyloT C NOMOLLbI0 YCUIMTENS HampshkeHue,
nofasaemMoe Ha POTOYMHOXWTENb, Tak. YTOObI YNCNO Ha AUCNIEee CTaN0 PaBHbIM NokKasaTe o OTpPaxeHus
aTanoHa (Hanpumep, HanpsxeHne 173 MB cOOTBETCTBYET nokasarteso oTpaxeHus 1,73 %).

HabnwogatoT 3a nokasaHmem npubopa. MokasaHne cUMTarT CTabWbHbIM, €C/IM er0 U3MEHEHUE He
npesbliwaet 0.02 % B TeyeHne 15 MUH (UK 1-2 % OTHOCUTE/IbHO NepPBOHAYAIbHOMO NoKas3aHus).

8.2.2 MNpoBepka M3MEHeHUs MoKa3aHWil Npy BpalleHn aTasioHa

MomeLLalT Ha CTO/IMK MUKPOCKOMNA 3TasIoH, MMeLWuii nokasareslb 0TpaXKeHUs B UMMEPCUOHHOM
macrne ot 1,65 go 2.0 %, 1 dhokycupyrT n306paxeHne B MMMEPCUOHHOM Macne. MeanieHHO BpallalT
npeAMeTHbI CTOMMK, Cneas 3a nokasaHuaMy npubopa. MakcumanbHas pasHuua mMexay M3MepeHHbIM 1
MUCTUHHBIM 3HA4YeHWeMm nokasaTens OTpaXeHWUs 3TasioHa He A0/XHa npeBbiwaTb 2 % OT WUCTUHHOIO
3HaveHus. Ecnu pasHuua 6o0nblue ykasaHHOW BENNYUHbI, MPOBEPSIOT TOPU3OHTasIb-HOCTb MOJIOKEHUS
obpasua Ha npegMeTHOM cTeknie, NepneHAuKYNApHOCTb NpPeAMEeTHOro CTO/MKa K ONTUYEecKoW ocu
MUKpOCKONa, a Takke (DUKCMPOBAHHOCTb M/IOCKOCTU, B KOTOPOW BpalwiaeTcsi NpeaMeTHbln cTonuk. Ecnm
nocne nNpoBeAEeHHON NPOBEPKM He yAaeTCs CHU3UTb PasHOCTb MNokKasaHWi A0 BenNnunHbl MeHee 2 %.
[JaHHbIi MUKPOCKON NOANEXUT BO3BpaTy NPOU3BOAUTESTHO /11 MPOBEPKN.

8.2.3 Koppekuus napasmTUYecKkux OTpadKeHMWn 1 TEMMNOBOr0O Toka (DOTOYMHOXUTESA

Ha cTonvMk Mukpockona nomellarT HyneBoi aTasioH (5.1.7) M oTMedyalT nokasaHue npuéopa,
KOTOpOe cknafblBaeTcA U3 TEMHOBOTO TOKA (POTOYMHOXWUTEsNS U NapasMTUYecKUX OoTpaxeHwin. Ecnm 3To
nokasaHue npesbiwaeT BenuuumHy 0.04 %, onpegensaT BKIaL Kaxaolk cocTasaswwen. Ona 3Toro
nperpaxgawT nyTb CBETOBOMY Myu4Ky, UAyLleMy Ha pOTOYyMHOXMTENb. OCTAaTOUHbIA CUTHAN CBA3aH TO/bKO
C TEMHOBbIM TOKOM (pOTOyMHOXMTEeNs. MpoBepsoT HACTPOIiKy anepTypbl ocBeTuTens (pPUCyHOK 2. 3) u. B
COOTBETCTBMM C pPe3y/bTaToM 3TOW MPOBEPKU, MEHSAIOT MOMOXeHWe TPy6kn (DOTOYMHOXMTENa uywm
06beKTMBa Tak. YTOObI CymMMapHoe nokasaHue npubopa ctano meHee 0.04 %. Mocne 3Toro, MCNosb3ys
perynnpoBKy CO6CTBEHHO MOKa3bIBaKOLLEro yCTPOCTBa, yCTaHaBNNBAIOT HY/IEBOE NokasaHue Ha gucnnee.

PerynvupoBky MuKpockona NpoZo/hKalT, UCMONb3ys Mo ovepeau Hy/eBOW cTaHAapT M cTaHZapT ¢
MakcumasnbHbIM Moka3atesiem oTpaxeHus (no 8.2.1). 4o Tex nop. noka Heo6Xx04MMOCTb B 3TOM He oTnager.

8.2.4 lMpoBepKa NMMHENHOCTU BbIXOLHOIO CUrHana oOTOYMHOXUTENSA
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M3mepsaloT nokasatenn OTpaXeHus Apyrux 3STasloHOB, HE MW3MEHSAS MNpu 3TOM  HanpsbkeHue,
nogasaeMoe Ha (POTOYMHOXMWTEsNb, W HaCTPOWKYy CBETOBbIX anepTyp, 4TOObl NpPOBEpPUTb, YTO cuUCTema
N3MEPEHUsI UMEET JINHEliHYI0 3aBUCMMOCTb B U3MEPSAEMbIX Npejenax, a nokasaTesin OTpaxXeHUst 3Ta/IOHOB
COOTBETCTBYIOT 3HAYeHUAM, yKasaHHbIM B rnacrnoptax. py nsmMepeHun nokasartens OTpadKeHus BpaljatoT
Kaxaplli aTasnioH, f06MBasCcb MakCUMasibHOro COOTBETCTBMSA MNokKasaHus npubopa nacnopTHOMY 3HAYEHUHo
nokasaTens OTpaXeHus 3TanoHa. Ecnu u3MepeHHblli nokasaTeslb OTPaXeHWs Kakoro-nnbo aTanoHa
OT/INYaeTca OT MacnopTHOro 3HayeHus 6onee, yemM Ha 2 % (OTHOCUTEsbHbBIX), 3Ta/IOH OUMLLAIOT, a 3aTem
NoBTOPAIOT M3MepeHne. Ecnv npy NOBTOPHOM M3MEpPeHUW nokasaTens OTPaxeHus aTanoHa U3 cTekna
BHOBb MO/y4aloT OTK/IOHEHUe 6onee 2 % OTHOCUTE/NIbHO NAacrnopTHON BEeIMYMHBI, MOBEPXHOCTb 3TasloHa
NOANPYIOT 3aHOBO A0 TeX Nop. MoKa pasHuua Mexay M3MEepPEHHbIM 1 NacnopTHbIM 3HAYeHWeM nokasartens
OTPpaXXeHUs He cTaHeT MeHee 2 %.

Ecnn B uwHTepBane M3MepeHHbIX Mokasateneli OTPaXEeHUs 3aBWCUMMOCTb BbIXOJHOIO CuUrHana
(hOTOYMHOXWTENSE OT noKasaTensa OTpaXKeHWs He JMHeliHa, MNOBTOPHO NPOBEPSIOT JIMHENHOCTb Ha
3TasioHax, Nosy4YeHHbIX U3 APYrnxX NCTOYHMKOB. ECN 3aBUCMMOCTbL CUTHaNa BHOBb He IMHelHa, NOBTOPSAOT
N3MepEeHUsl, NCNONb3ys HECKOMbKO KasMbpoBOYHbIX (PUABLTPOB C HelTpasibHOW ONTUYECKON MAOTHOCTbLIO
ONS YMEHbLUEeHNSA 0CBELLEHHOCTM 0 U3BECTHOI BeNUUYuHbI. Ecny noaTBepxLiaeTcs HeIMHeNHOCTb curHana
(hOTOYMHOXWTENSA, CHUXKAIOT HanpsXXeHne, nogasaeMoe Ha (HOTOYMHOXUTENb, Ha 50 B 1 BHOBb NpoBOAAT
nsmepeHusi. Ecnu 3aBUCMMOCTb He NMHElHa W B 3TOM C/y4yae, 3aMeHSAT namny oTOYMHOXUTENS,
CHMMAIT M ycTaHaB/MBAKT 3aHOBO TPYOKy dhoTOyMHOXMTEnNs. MNMpoBepky NpogosxatlT A0 Tex nop. noka
He 6yAeT AOCTUTHyTa IMHENHOCTb BbIXOAHOMO CUrHana.

8.2.5 ToagyvpoBKa annapaTypbl

Mocne Hagnexallei HacCTpPOKM annapaTypbl Mo 8.2.1-8.2.3 1 NpPOBEPKN IMHEWHOCT W BbIXOAHOIO
curHana poToyMHOXUTENs no 8.2.4 NpoBOAAT rpagyvupoBKy annapaTypbl, WCNONb3ya pesynbTaThbl
n3MepeHnini  nokasaTeneli OTPaXeHWA HyNeBOro aTasoHa W Tpex ApYyrux 3TanoHos. [Mpu aTom
pe3ynbTaTbl U3MeEpeHulii [JO/DKHbI COOTBETCTBOBAaTbL TpeGoBaHusM no 8.2.4. a 3HauyeHus
nokasaTeneli OTpaXeHWd 3Ta/loHOB, OTOOpaHHbIX ANA TPajgyvpoBKW, AO/MKHbI  COCTaBNATb
obnacTb, BKIOYAOLLYO MoKasaTenn OTpakXeHus uccrnefyemblx o06pasuos yras. M3amepeHHbii
nokasaTeflb O TPaXeHUs KaXXA0ro aTanoHa He O/HKEH OT/IMYaThbCA OT yKa3aHHOro B nacnopTe 6onee,
yeM Ha 0.02 %.

8.3 W3mepeHune nokasartesisi OTPaXeEHUA BUTPUHUTA

8.3.1 O6wme nonoxeHus

MeToAnKa W3MEpPEeHNs MaKCMMaslbHOTO VM MWHUMabHOrO nokasaTesieil OoTpaKeHus npvBegeHa B
8.3.2. a MeToAMKa U3MEPEHNS NPOU3BOJILHOIO Nokasatensa oTpaxeHns — B 8.3.3. B 3TUX MyHKTax TEPMUH
BUTPUHUT OTHOCWUTCS Kak KO BCel rpynne BUTPUHMTA. Tak U ANA 0603HAYEHUS OFHOTO WM HECKONbKUX
Mauepasnos rpynnbl BUTPUHUTA. Kak cka3aHO BO BBefeHWU, BbIGOP Mauepana BAUSEeT Ha pesynbTar
N3MepeHnss nokasaTens oTpaxeHus. CnefoBaTenbHO, MpexAe BCEero pellalT BOMPOC O TOM. Kakol
mauepan O6yfeT uCnonb3oBaH AN U3MepeHuit. B 00bluHON npakTuke ANsS W3MepeHus nokasartens
OTPaXeHUsi WMHAWBUAYaNbHbIX Yrnei WCNob3ylT KONNOTENVHUT W YAbMUHMT. Ecnnm ans u3MepeHuii
MCMONb3YHT APYroi Mauepan rpynnbl BUTPUHWUTA. 3TO 06A3aTeslbHO OTMeYaloT B NPOTOKOME MCMbITAHWIA.
Mpu onpegeneHun nokasaTens OTPAXKEHNUA YroNbHbIX CMecell ANA U3MepeHnii NCNosb3yT BCe Malepasibl
rpynnbl BUTPUHWTA, NPUrOAHbIE ANA 3TOW Lenn (OAHOPOAHbIE M MeloLLe 3epHa [0CTaTOYHOro pasvepa).

3epHa Mauepana. BbIOpaHHOro Ans U3MepeHwuii, JO/XHblI ObiTb pPaBHOMEPHO pacrnpejesneHbl Mo
BCeli MOBEPXHOCTU YroNbHOrO 6pukeTa, O4HAKO 3epHa, PAacMno/IOKEHHble MO KpasM NOMPOBaHHOW
MOBEPXHOCTW, MPU aHa/IM3e UCK/TIYaloT.

KonnmuecTtBo HeEO6GXOAMMbIX 3aMepOB 3aBUCUT OT LN aHanusa, OT 3afaHHOW NpeLv3MOoHHOCTU
onpeAeneHnsa 1 OT BeNMYMHbI NokasaTens 0TPaXeHUss BUTPUHUTa aHannsmpyemoii npobbl. TO KONNYECTBO
MOXeT M3MeHATbCA oT 50 Ao 1000 (unn 6onee) B 3aBUCMMOCTU OT TOrO, Hanpumep, ABAAETCA U Lenbio
aHanusa yctaHoB/MeHVe cTaguu MeTamopdusma WHAUBUAYaNIbHOTO YIS, WM YCTaHOBNEHWEe cocTasa
CMOXHOW YronibHOl CMecw C onpefeneHnemM ctagum metamopdurama Kaxkgoi coctTaBnsioLLen.

8.3.2 VI3MepeHne MakCMManibHOrO ¥ MUHUMaILHOTO MoKasaTesieli 0TpaxXeHUs BUTPUHUTA B Macne

M3mepeHna npoBoAAT C MOMOLLbIO MUKPOCKOMa C YCTaHOBJIEHHbIM MONApM3aTopoMm (cMm. 8.1.2)
nocne NpoBeAeHNs NOIHON NpoBepkn paboTbl Mukpockona (8.1 u 8.2).

Cpasy nocne rpafyvpoBku npubopa aHWAng-6prvkeT € MNOSMPOBAHHON MNOBEPXHOCTLH, POBHO
YCTaHOB/IEHHbIN Ha NPeAMeTHOM CTek/e, NOMeLLaT Ha NpeAMeTHbI CTONIMK MUKpPOCKona Takum obpasom,
4yTOObl HayaTb W3MEPEHUsi C Kakoro-nnbo yrnia NOBEpPXHOCTW, NpefHasHa4yeHHOW ANnA u3mepeHwin. Ha
No/IMPOBaHHYI0 MOBEPXHOCTb HAHOCAT UMMEPCMOHHOE Macso U MPou3BOAAT (POKYCUPOBKY, A06uBaschb
4YeTKOro n3obpaxeHus.

MepemewaloT CTONMMK MMUKpPOCKONa C MOMOLLbI MpenaparoBoauMTens [O Tex Mop, noka
nepekpecTme HUTel okynspa He cOKYCMpPyeTCA Ha NOBEPXHOCTU BUTPUHWTA. NPUTOAHON AN1S U3MEPEHWUIA.
MoBepxHOCTb, MpefHa3HayYeHHass A1 W3MepeHui, He AO0/HKHA WMETb TPelmH, AedeKTOB NOoMPOBKY,
MUHEepanbHbIX BKOYEHUA nnn penbedha M JO/MKHA HAXOAUTLCA Ha HEKOTOPOM PacCTOSAHWMM OT rpaHuLy
mauepana. Q
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lMocne nony4yeHusi BbIXOAHOTO curHana oT (QOTOYMHOXUTENS, NOBOPauMBaloT CTONUK Ha 360® co
cKopocTbto He 6onee 10 mMuH-1. 3anucbiBaldT Haubosibllee U HavMeHbllee 3HayeHus mnokasaTens
OTPaXeHWs1, NONIyYEeHHbIE NPU BPALLEHUN CTOJMKA.

MpumeyaHune — lNpu noBopote npenapara Ha 360" B uaeanbHOM Crlydae MOryT ObiTb NOJyYeHbl ABa
VOEHTUYHBIX MaKCUMasIbHbIX U MUHUMaJIbHBIX MoKasaHus. Ec/v fBa nokasaHus 3HauMTeslbHO OT/IMYatoTCA Apyr OT
[pyra, yCTaHaB/MMBAKOT MPUYMHY TaKOro PaCXOXIAEHUS M YCTPaHsT ee. VHorga MpUYMHONA OLIMOKM MOTYT ObITb
ny3bIpbKy BO34yXa B Macsie, nornajarolye Ha usmepsieMblii y4acTok. B Takom cryyaB NokasaHusi He YUMTbIBaKOT U
yOansoT My3blpbkM BO34yXa, Onyckas WM MNofHWMAas CTOMMK MUKpockona {B 3aBUMCMMOCTUM OT  KOHCTPYKLMW).
MepeaHiol0 NOBEPXHOCTb J/IMH3bl 0OBLEKTVBA NPOTMPAIOT TKaHbKO A1 ONTUKW, CHOBA HAHOCAT Karlo macria Ha
NoBepPXHOCTbL 06pasLia 1 MPOM3BOAAT (IOKYCHPOBKY

MepemewaloT aHwWnUp-6pukeT B HanpasneHun X ¢ AnvHoli wara 0.5 mMm 1 npoussogATt
M3MepeHus, korga nepekpectue nonagaeT Ha NOAXOAALLYH NOBEPXHOCTb BUTpUMMTA. 1A TOro, 4TO6bI
6bITb YBEPEHHbIM, YTO M3MEPEHUs MPOU3BOAATCA Ha NOAXOAALlEM ydvyacTke BUTPUHUTA, obpasel, MOXHO
nepeMecTuTb npenapaToBofuTesieM Ha pacctosHue Ao 10 mMkMm. B koHue nyTu obpasel nepepsuratoT B
HanpasneHun Y (nepneHaukynssipHoOM HanpasneHuio X) Ha cnegylouwylo nuHuio. PacctosiHue mexay
NMHNAMKU cocTaBnsieT He MmeHee 0,5 mm. MpogomkaloT nepemelexHne obpasua ¢ warom 0,5 MM B
NPOTUBOMNOJ/IOXHYIO CTOPOHY, MPOU3BOAA MPU 3TOM U3MEPEHUs Mnokasatesns oTpaxeHus. PaccTosiHue, Ha
KOTOpoe nepepsuratoT obpasew, B HanpassieHnn Y. BbIGMPAIOT TakMM, YTOObI U3MepeHns pacnpefenninch
paBHOMEPHO MO BCell MOBEPXHOCTU aHWAng-6pukeTa. MpodomkaloT U3MepsATb nokasaTesib OTPakKeHUs,
No/b3yAChb 3TON METOANKOIA.

Mocne npoeegeHns He 6onee 50 M3MepeHWit NPOBEPSAIOT rpafyvipoBky npubopa Mo 3TasioHy,
rnokasarteslb OTPAXEHMS KOTOPOro G/IMXKe BCEro K MakCUMasibHOW BesMuMHe rnokasatensi oTpaxeHus
BUTPUHMTA uccnegyemoro o6pasua. Ecnm n3mepeHHblil nokasatesb OTPaXeHus aTanoHa oTanyaeTcs oT
nacnopTHOro 3Havexusi 6onee, yem Ha 2 % (OTHOCUTENbHbLIX), pe3ynbTaTbl NOCNEAHEN Cepun n3MepeHui
oT6pacbiBaloT, NPMGOP NOBTOPHO rPaAyvpyroT No BCeil 061acT U3MEPEHUI C MOMOLLbIO 3TaSIOHOB, Moc/e
4yero NPoAC/IKAT n3mepeHns obpastia Npobbl, HAUMHAA C OTOPOLLEHHON CepUn N3MEPEHNIA.

M3mepeHns nokasatens oTpaxeHus BUTPUMHUTA NPO6bI MPOAO/IKAKT 40 Tex nop. noka He byaeT
nonyyeHo Tpebyemoe 4ncno pesynbLTaToB n3mepeHuii (8.3.1).

Ecnn aHwnud-6prkeT M3roTOBAEH M3 YIAs O4HOFO njacTa, TOo npoumssogAaT oT 40 go 100
n3MepeHuii n 6onee. KonnyecTBO U3MEPEHWIA yBENMUMBAOT C MNOBbILEHMEM CTENeHn aHu3oTponuu
BUTPUHATA. B KaXgom K3MepssieMOM 3epHO OnpeAesnisaioT MakCUMaslbHOe W MUHUMasIbHOE 3HauvyeHus
nokasaTensa OTPaXeHus, MNONyYeHHble nNpu BpaweHUn npegMeTHOro CTOo/AMKa MUKpocKona.
MakcumanbHblii M MUHVMManbHbI  NokasaTenn oTpaxeHns (Romi, u  RONT) BbIMUCAAKT  Kak
cpegHeapumeTMYECKME  3HAYEHUS  MakCcMMasbllWX W MUHMMAalbHbIX — MoKasaHuid  npubopa,
COOTBEeTCTBEH".

Ecnn nccnegyemslii o6pasew, aBnsgeTCA CMOCbIO yrie, To nponssogaT 500 nsmepenuii.

Ha kaxgom aHwnnd-wTyde (7.4) fOMKHO 6bITh n3mepeHo 10 nnun 601ee yyacTKOB BUTPUHUTA
B 3aBUCHMOCT Y OT CTEeNeHn aHn3oTPOnNuM nccaegyemoro obpasua v uenei nccnegoBaHus.

Mepes Hayanom u3MepeHuid aHWAng-WTyd ycTaHaBiIMBalT Tak. 4YTO0Obl NOCKOCTb
HacnoeHnsa 6blna NnepneHAvKynspHa najatoLwemy nyyky ceeTa. B kaxaoi msmepsemoit Touke HaxogaT
NosI0XeHne, Npy KOTOPOM MokasaHve npubéopa MakCMMasibHO, a 3aTeM 3anucbiBalT MoKasaHus yepes
Kaxgble 90° noBopoTa CTOMAMKA MUKpOCKONna Mpu ero BpalweHnm Ha 360°. MakcumasnbHbIi ©
MUHMMAaNbHbIA NokasaTenn oTpaxeHna (Rorel 1 Roml BblMUCAAKT Kak cpegHeapudmeTuyeckme
3HaYeHNs MakCMMasbHbIX 1 MMHUMaNbHbIX NOKa3aHuii Npubopa, Co0TBETCTBEHHO.

8.3.3 VI3mepeHue Npon3BONbLHOrO nokasatens oTpaxeHus BuTpuHuTa B macre (Raf)

M3mepeHns npoBOAAT nocne npoBefeHVs MOMHON npoBepku paboTbl Mukpockona (8.1 n 8.2) n
rpagyvmpoBku annapaTypbl (8.2.5) Tak xe. kak onucaHo B 8.3.2. HO 6e3 nmonspusatopa u 6e3 BpaleHus
obpasua.

Mi3amepeHns nokasaTens OTpaxeHws BUTPUHMTA Npobbl NPOAO/HKAKT A0 TexX Mop. noka He 6yaeTt
nosyyeHo Tpebyemoe YMCNo pe3yibTaToB U3MEePEHWA.

Ha kaxgom aHwnud-6prkeTe BbINOAHAT OoT 40 go 100 n 60n1eB M3MepeHuii B 3aBUCMMOCTH
0T OJHOPOAHOCTM M CTEMNEeHW aHM3oTponuM wuccnegyemoro obpasuya. KonmuyecTBO wu3MepeHui
yBe/IMUMBalT C MOBblWEHNEM HEOAHOPOAHOCTU cocTasa rpynnbl FYYMUHUTA U BUTPUHUTA. a Takxe
Npu BbIP@XEHHON aHN30TPONUN KaMeHHbIX Yriei n aHTpaunToB.

KonuuecTBO wM3MepeHuili gns o6pasuyos, cogepxawiux TBephoe paccesHHOe opraHuyeckoe
BelecTBO, onpejenseTCcsa XxapakTepoM W pasMepaMu 3TWX BKIIOYEHUA N MOXeT OblTb 3HAUNTE/IbHO
MeHbLLe.

[na ycTaHoBneHnsa cocTasa Yyronbilwx cMmecei no penokTorpammam Heo6xoAnMo NpoBecTw
He meHee 500 u3mepeHuin Ha ABYyX aHwWAMd-bpukeTax uccnegyemoi npobbl. Ecnm yvacTwue yrnei
pasnuuHbIX cCTaanin MeTamopdunama, BXOAALMX B COCTaB LUNXThbl, Heb3s YCTAHOBUTb OA4HO3HAYHO,
npoBoAsaT euwe 100 u3MepeHwin, a npu HeobxogumocTw ewe 100. M Tak A0 Tex Nop. noka ux
KO/IM4eCTBO He ByaeT AOCTaTOouHbIM. MpeaensHoe KonM4yecTBO n3mMepeHuii — 1000.

10
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Ha kaxgom aHwnnd-wTyde BbINONHALT A0 20 n3MepeHunii B ABYX B3aVMHO NepneHanKyNsapHbIX
HanpasneHusx. [na aToro aHWAMd-WwTyd ycTaHaBNMBalT Tak. YTO00bl MIOCKOCTb HacnoeHus bbina
nepneHankynsapHa nagawoliemMy nNyyky cBeTa. Y4yacTKu NS U3MEpPeHWit BblGMpaloT Tak. YTOO6bl OHM
pacnonaranvcb paBHOMEPHO MO BCe NOBEPXHOCTW BUTPUHUT A UCCNeAyeMoro aHwnm-wryda.

Mpon3BONbHLIN NokasaTesnb oTpaxeHnsa (Ror) BbIYACAAIT Kak cpefHeaput-MoTHNYecKoe BCex
N3MEpPEHWIA.

8.3.4 lI3MepeHve nokasaTeneli 0TPaxXeHNs B BO3gyxe

OnpefeneHns MakCMMasibHOro, MUHWMAa/NIbHOTO M NPOU3BOJILHOTO MokasaTeNieil oTpaxeHus B
Bo3gyxe (Rarex Rimrt u Ral pgonyckaeTcs nNpoBOAMTbL [ANA NPBABapW-TBAbHON OLEHKN CcTagui
mMeTamopdu3ma.

MN3mepeHus B BO3Ayxe NPOBOAAT aHa/norMyHo U3MepeHussM B UMMEPCUOHHOM Macne npu 6onee
HU3KUX 3HAYeHWAX anepTypHON Anadparmbl, HanpsHKeHWs ocBeTUTeNs u paboyero HanpsXeHus
POTO03NEKTPOHHOIO YMHOXNT ENS (DPIY).

Ha uccnegyemom aHWAMg-6puUKBTB HEO6X0AMMO BbINOMHUTL 20-30 M3MepeHuii, Ha aHwndg-
wTyde — 10 n 6ones.

9 O6paboTka pe3y/nbTaTtoB

9.1 PesynbTat aHannsa npenctasnaioT B BUAE OTAE/bHOr0 3HaYeHNA nokasartens oTpaxeHusa uam
B BUAe psfa 3HAYeHUI nokasaTesiss OTpaxXeHusi, U3MepeHHbIXx ¢ uHTepsanom 0,05 % (‘//1/umnara) nnm c
nHTepsanom 0.10 % (V-war). Ecnm Heob6xoaMMo npeAcTaBUTb MokasaTesnlb OTPaXeHus MccrefoBaHHOM
npo6bl, BbLIYUCAAIT cpefHeapudMeTUYeckoe 3HavyeHne R MakCUMasibHOro, MWHWMasIbHOro  WUn
NPOV3BONLHOIO NokKasaTtesns OTpaXkeHWs B NPOLLeHTax, a Takke CTaH4apTHOE OTK/IOHEeHVe M Mo CAeAyoLmnm
hopmynam:

S @

-(1 k™)
3
"tV a(a-1)
roe R — cpefHeapudmeTuyeckoe 3HayeHne MakCuManbHOro, MUHUMaibHOro
VAN MPOMN3BOJILHOIO NokasaTesns oTpaxeHus. %,;
R, — oTgenbHoe n3mMepeHHoe 3HayeHne COOTBETCTBYIOLLEro nokasarens
oTpaxeHus. %,;

N — YUC/O U3MEPEHUIA:

<— cTaHgapTHOe OTK/IOHEHMe.

3HayeHnsa nokasaTena oTPaxXeHUsa 3anncbiBaloT, OKPYINasA 40 BTOPOro AEeCATUYHOIO 3HakKa.

B npoTokosie uvcnbiTaHWii yKasbiBalOT 4YUC/O UW3MEpEeHWli, a Takke MpuBoAAT cBefeHus 06
naeHTUMKauumn MmauepasoB rpynmnbl BATPUHUTA. HA KOTOPbIX NPOBOAWAN U3MEPEHMS.

9.2 B KauecTBe [OMOMHUTENLHOIO napaMeTpa BbIYMCISAIOT MoKasaTe/lb aHu30TPonuu
oTpaxeHus. AR. B npoLeHTax, no gopmyrne:

Ro.trax “ Ro.min

. 100 @)

MpuUMeuyaHMWe — PaccuuTbiBaTb NokasaTe/lb aHU3OTPOMUM OTPAKEHUS CledyeT Mo pesynbTatam
U3MEpPEHNs Nnokasatesneli 0TPaKeHUs BUTPUHUTA B aHLLMA-LUTYhax.

9.3 O6paboTkKy pe3ybTaToB U3IMepPeHNin B 06bIKHOBEHHOM W MONSPN30BAHHOM CBET e B BO3Ayxe
Ana  aHWMd-6puke TOB M aHWANg-WTYdOoB MNPOBOAAT aHanornyHo obpaboTke pe3ynbTaTOB
n3mMepeHuii B UMMepcuoHHom macne (9.1).

9.4 PesynbTatbl aHanusa MOryT 6bITb NpeAcTaBfeHbl B BuAe pediektorpammbl. MprvmMep 3anucu
pe3ynbTaTtoB M3MEpPEeHNin NpuBegeH B Tabnmue 2. PedpnektorpammMa. NoOCTPOEHHas Mo AaHHbIM Tabnvubl 2.
n3obpaxeHa Ha pucyHke 4.

Mpn npoBefeHUN W3MEPEHUIA C LLaroBbIM WHTEPBA/IOM W3MEPEHHble 3HauyeHus nokasaTens
OTpaXeHns 06beAMHAT B rpynnbl ¢ uHTepsanom 0,1 %. Npu M3MEpeHUsix C NoMyLaroBbiM UHTEPBA/IOM
M3MepeHHble nokasaTesin oTpaXeHns 06beAUHAIT B rpynnbl ¢ MHTepBasiom 0.05 %. Mockonbky 3HaYeHus
nokasaTens OTPaXEHUSI 3anucbiBalOT C TOYHOCTHID A0 BTOPOrO [ECATMYHOrO 3Haka, BO Wu3bexaHue
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NePEKPLITUSE OTAENbHbIX TPYNN AefeHUe 3HAYeHWd Ha rpynnbl NPOM3BOAAT, HaNpPUMeEp, CReayoLLnM
obpasom:

- WaroBblii MHTepBan : 3HavyeHus ot 0.60 go 0.69; ot 0,70 fo 0.79: ... cO cpeAHMM 3HAYEHUEM B
o6nactu ot 0.60 go 0.69. paBHbIM 0.645;

- nonyLwaroBblli UHTEpBan : 3HaveHus oT 0.60 go 0.64: ot 0.65 go 0,69; ... co cpeAHUM 3HAYEHUEM
B 06n1actn o1 0.60 fo 0.64, paBHbiM 0.62.
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Tab6bnuuya

YronibHOl cmecu

FOCT P 55659-2013

2 — TMpvmep npeAcTaBfeHUs pe3ynbTaToB U3MEpeHUsl nokasaTessl oTpaxeHus

Mpo6a No : Cmecb No 1

M3mepsieMblii NokasaTeib OTPAXEHUS:

[Noka3artesnb
oTpaxeHus n
o1 0,40 go 0.44
ot 0.45 go 0.49
ot 0.50 go 0.54
o1 0.55 no 0.59
ot 0.60 go 0.64
ot 0.65 go 0.69
o1 0.70 go 0.74
ot 0.75 go 0.79
ot 0.80 o 0.84
o1 0.85 o 0.89
ot 0.90 go 0.94
ot 0.95 no 0.99
ot 1.00 go 1.04
ot 1.05 go 1.09
ot 1.10 go 1.14
ot 1.15 g0 1.19

O6uiee Yncno n3MepeHnis, n
CpegHee 3HauyeHne nokasaTtesns oTpaxeHus. R :
CTaHfapTHOE OTK/IOHEHNE, a !

Konuyectso
HabnraeHN

78

MpoueHT
HabneHuin

Mpon3BosibHbLIN

[MokasaTtesnb
oTpaxeHus J
ot 1.20 go 1,24
ot 1.25 go 1,29
ot 1.30 go 1.34
ot 1.35 g0 1,39
o1 1.40 go 1.44
ot 1.45 go 1.49
ot 1.50 go 1.54
ot 1.55 go 1.59
ot 1.60 go 1,64
ot 1.65 go 1,69
ot 1.70 go 1.74
ot 1.75 go 1,79
o1 1.80 o 1.84
ot 1.85 go 1.89
ot 1.90 go 1.94
ot 1.95 go 1.99

1.32%
0.200

MBepxHASA N HAXHAA rpaHnLbl MOryT 6bITb NU3MEHEHDI.

Konuyectso
HabloaeHN
47
39
18
20
23
29
66
65
13

MpoueHT
HabraeHNIA
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Homep npobb! Cwmecb Ne 1
fara

MakcmmanibHoe 3HaueHne nokasaresns —
oTpaXKeHust

CpefiHee 3Ha4eHne NPon3BOJ/ILHOTO 1.32
riokasaresisi OTpaKeHUs

CraHaapTHee OTK/IOHEH e 020

Yucno nsmepeHuii 500

X — MaKcMMasibHbIi UM MPOU3BO/ILHLINA NMoKa3aTe b OTpakeHus. %; Y — [0/ U3MepeHuii B
AaHHoW obnactn. %

PucyHok 4 — Pecbnektorpamma pesynbTaToB M3MEPEHUIi NokasaTenss OTpaXKeHUs YronbHON cMecH,
NOCTPOEHHasA No AaHHbIM, NpUBEAEHHbIM B Tabnuue 2

10 TMpeun3noHHOCTb

10.1 lMoBTOpPAEeMOCTb

[MoBTOpPSAEMOCTb pe3y/ibTaToB OnpefesieHns cpefHero MakCumasabHOro, CpefHero MUHVMasibHOro
WUn cpegHero nNpou3BOMIbHOTO NokasaTensi OTPaXeHUs onpefensercs pacxoxeHWem pesynbTaTtoB ABYX
OTAe/IbHbIX ONpefefieHnii nokasarens OTPaxeHus OAHOro W TOro xe obpasua, NpPoBefeHHbIX Ha OCHOoBe
OAMHAKOBOrO YMcna U3MepeHuini OAHUM WUCNOMHUTENIeM C UCMO/Ib30BaHWEM OAHOIN W TOW xe annapatypbl
npy YpoBHE A0BEpUTENbHON BEPOATHOCTH 95 %. MOBTOPAEMOCTb, I. BBIYMCAAIOT N0 hopmyne:

/m=(2j2)<xt ®)

roe  <f,— TeopeTunyeckoe CTaHAapTHOE OTK/IOHEHMe.

MoBTOpPAEMOCTb 3aBUCUT OT psfa PakTopoB, BKIOYAA cnepyloLme:

- TOYHOCTb TrpajyvpoBKM annapaTypbl OrpaHMyeHa TOYHOCTbIO MOAFOTOBKA W U3MEpeHust
nokasaTtesieil oTpaxeHus aTasoHoB (cMm. 8.2);

- BO3MOXHOCTb OTK/IOHEHUS TpayMpoBK/ (DOTOYMHOXUTENS B NpoLiecce NpoBeAeHUs U3MepeHuii
(cm. 8.3.2);

- OfPaHWYEHHOCTb KOMMYEeCTBA W3MEPEHU W HEKOTOpbI pa3bpoc nokasaTeneli OTpaxeHUs
OTAE/NbHbIX 3epeH BUTPUHWUTA faXe Npu aHanuse WHAMBUAYASIbHOTO YIS, W3B/EYEHHOTo W3 OfHOro
nnacra.
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B pesynbTarte BAVAHMA yKa3aHHbIX (PaKTOPOB Be/IMYMHA CTaHAAPTHOTO OTK/IOHEHWUs Mpu
onpefeneHny nokasatens OTPaxeHuws WHAMBMAyasnbHOro yras npubnwmxaetcas k 0,02 %. uto
cooTBeTCTBYeT nosTopsaemocTn 0,06 %.

10.2 Bocnpoun3soanuMocCTb

BocnpoussoAuMocTb  pesynbTaTtoB  ONpeAesieHns  CpefHero  MakCMManbHOro,  cCpefHero
MUHUMAJ/IbHOTO WAN CpefHero MNpou3BOJILHOTO MoKasaTens OTPaXeHUs OnpefesnseTca pacxoxieHnem
pesynbTatoB [ABYX OTAENIbHbIX ONpeAeneHunid, MpoBe-AeHHbIX ABYMS pPasHbiMW WCMNOMHUTENAMU C
MCMONb30BaHMEM pasHoli annapaTypbl W C OfMHAKOBbIM KOMMYECTBOM W3MEPEHW/ Ha ABYX pasHbIX
aHW/M-6pukeTax, U3roToB-/IEHHbIX M3 MOPLMIA, O0TOBpPaHHbIX OT OAHOW W TOW Xe npobbl, NpU ypOBHE
[0BepUnN-TENbLHON BEposiTHOCTM 95 %. Bocnpou3BoAnMOCTb. R. BbIMUCASAOT No hopmyne:

R = (272 <T,) (6)

roe  <T0— Habnogaemoe cTaHAapTHOE OTK/IOHEHME.

MpepgnonaraeTtcs, Y4TO UCNOMHATENWN UMEIOT AOCTATOUHbIA ONbIT B MAEHTUMKaLMM Malepanos, a
nokasartesin OTPaXEHUs1 3TasSIOHOB [0CTOBepHbl. CTaH4apTHOe OTK/IOHeHWe pe3ysibTaToB onpefeneHus
cpefHero nokasartens OTPaXeHWs, NOJIyYeHHbIX PasINYHbIMW UCMOSTHUTENAMU B pasHbIX slabopaTopusx,
cocTasnset 0,03 %. 4To cooTBETCTBYET BOcnpoussogumocTtu 0,085 %.

10.3 [onyckaemble pacxoxpgeHus Mexay pesynbTaTamu onpejenieHna nokasaTens
oTpaxeHus

PacxoxpeHnsa Mexpay pesynbTaTamu OnpejeneHvuss cpejHux nokasaTenell oTpaxeHus
BUTPUHUTA, MNONYyYEeHHbIMW B OAHOW nabopaTopun (NOBTOPSEMOCTb) M B pasHblx nadopaTopusax
(BOCNPOM3BOAMMOCTb,), «B [O/DKHbI NPEBbILATb 3HAYEHWIA, NpUBefeHHbIX B Tabnuue 3

Ta6nuuya 3—[onyckaeMbie pacxoXAeHuss Mexay pesyfbTaTaMu onpejefieHus nokasaTesnei
0T PAXEHNSI BUTPUHUTA

MokasaTenb MakcumanbHO gonyckaemoe pacxoxgeHve. % KonuuecTBO
oTpaxeHus. % abCcoNTHbIN nN3MepeHuit
MoBToOpsiemMocTb Bocnpou3BoanMocTb

Lo 1.0Bkntou. 0.02 0.03 40
1.01 - 1.50 0.03 0.05 40
151 - 2.00 0.05 0.08 40
2.01 - 2.50 0.07 0.11 40
2.51-3.00 0.10 0.15 40
3,01-3.50 0.10 0.15 80
3.51- 4.00 0.10 0.15 120
4.01-4.50 0.10 0.15 200
4.51-5.00 0.10 0.15 300
Bonee 5.0 0.10 0.15 500

11 TNpoToKoA VChbITaHWIA

MpoToKON WCMbITAHWIA JO/MKEH COAEPXATb CNeAYIOLLY0 MHopMaLMIO:

a) CCbINIKY Ha HacTosALWMiA CTaHAapT;

6) nogpobHble cBeAeHUsl, HeobxoauMble AN NAeHTudmKauun npoosl;

B) faTy UCMbITaHWiA;

r) obLiee YnCn0 N3MEPEHUIA;

) TMN M3MEpPEeHWUiA, T. e. Kakoil nokasatesib OTpaXKeHUs onpedenieH: MakCUMasbHbl, MUHUMa/bHbIN
UM NPOU3BOSbHBI;

e) TUM 1 COOTHOLLEHNE MaL,epanos rpynmnbl BATPUHUTA. UCMNOMIb30BaHHbIX A1 ONpefeneHns;

X) pesynbTaTbl UCMbITAHUS:

3) Nob6ble Apyrme oco6eHHOCTU MPo6bl, 0GHAPYXXEHHbIE NPU UCMBITAHUN U UMEIOLME OTHOLLUEHUE K
WHTepnpeTaunn pesynbTaTos.
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