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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).
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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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BeepgeHune

MeTporpadunyecknii aHann3 urpaet BaXxHYK POsib NPU U3YYEHUWN reHesnca yrnis, onpegeneHnn ero
NonoXeHns B pagy yrnedukauuu. ANa oLeHKM ctagunm MeTamopdurama, a Takke npu Bblbope HanpasieHns
pauvoHasibHOro  MCMONb30BaHWA  YrAsa.  MexayHapofHbli  komuteT no neTtponorun yrneii  (ICCP)
paspaboTan pekoMeHZauuum Mo HOMEHKIaType M MeTogaM neTporpacrMyeckoro aHasmsa u ony6ankosa
OOLIVPHBIA CNpaBOYHMK C MNOAPOGHLIM ONWCAHMEM LUMPOKOTO Kpyra yrnei. HacToswmin crtaHgapT
cooTBeTCTBYyeT pekomeHaaumsam ICCP no HomeHknatype v MetoAam netporpadunyeckoro aHanunsa yrnein
[1- 6].

MeTporpadnyecknini aHann3 HANBUAYabHbIX yriein faeT nHdopmMauuio o cTtagum metamopdmama
yras, O ero mauepasibHOM U MUKPOSIMTOTUMHOM COCTaBe, a Takke O pacnpefefnieHun MUHepasbHbIX
BellecTs B yrne. lNokasaTefNlb OTPaXKeHUA BUTPUHUTA XapakTepusyeT cTafguio meTamopdusma yrnsa. B
coyeTaHWM C MauepasibHbIM COCTaBOM MoKasaTeslb OTPaXeHUs BUTPUHWUTa faeT npejcTas/ieHne o
XMMUYECKMX W TEXHOMOTMYECKNX CBOWCTBAX Yrnsi uau cMmecu yrneid. MNokasaTenb OTPaKEHUS BUTPUHWTA
MOXeT ObITb Takke WCNoMb30BaH AN XapaKTepUCTUKU MNAOTHOCTU YrofibHOTO BelecTBa. lV3mepeHue
rnokasaTens OTPaXeHWs BUTPUHWTA B CMEcWU yriei no3sonseT uaeHTUgMuupoBatb KOMMOHEHTbI 3TOW
CMEeCH U1 OLEHUTb UX OTHOCUTE/IbHOE CoflepXaHue.

MokasaTesb OTpPaXeHNUs BUTPUHATA ABAAETCA OLHUM U3  OCHOBHbIX TE€HEeTUYECKUX
napameTpoB knaccudgpukauun (FTOCT 25543) u koandukaummn (FTOCT 28663 n TOCT 30313) yrneid. Tak.
pasgeneHve uckonaembiX yrnei Ha Bugbl (6ypble, KameHHble Yravm U aHTpauyuThbl), YCTaHOBMeHVe
cTaaun meTamopduama 1 Knacca yrnsa npoBogaT No nokasaTento oTpaxeHus. MNepsble uudpbl koja
VUHAMBMAYANbHOTO YrNa npefcTaBnaioT coboil 3HaueHne nokasaTens 0T paxXeHUs BUTPUHUTA.

MexgyHapogHble ctaHgaptel WCO cepunm 7404. pa3paboTaHHble B  COOTBETCTBUM C
pekomeHgaumammn ICCP. pernaMeHTUpYIOT CUCTEMY COBPEMEHHbIX METOL0B NeTporpatnyeckoro aHaimnsa,
XapaKkTepusyLwmnx yrofib C TOYKN 3PEHUSA €ro TEXHONOTMYECKOTO UCMONb30BaHUSA.

MeToa onpefeneHvs nokasatens OTPaXKEHUs BUTPUHWUTA NMPUMEHUM ANs OypbiX, KaMeHHbIX yrnei
N aHTpauunToB.

CsoiicTBa yrns onpefensoTcs COOTHOLWEHMEM MPUCYTCTBYIOWMUX B HEM MaLepasioB Y MUHePasioB
(TOCT P 55662-2013) u cTtagueil MeTamopdumama. lMokasaTeslb OTPaXEHUS BUTPUHUTA MOXET U npu
OTCYTCTBUM [aHHbIX O neTporpaguyeckoMm cocTaBe YI/iA C/YXUTb CamMOCTOATEsIbHbIM MoKasaTesieMm,
Xapaktepusylwum ctaguio metamopdumsma yras. [pu nepexoge oT OypbiIX yrnein K aHTpauyuTam
nokasarteslb OTPaXeHUs1 BUTPUHUTA yBE/TMYMBAETCS.

[Mokasatesm oTpaxeHWsa OTAE/bHbIX MalepasioB rpynnbl BUTPUHUTA B UCCNeAyemMoMm Yriie MOoryT
CYLLLECTBEHHO OT/IMYaTbCA APYr OT Apyra, No3TOMy MoslyYeHHas Be/MUYMHA NnokasaTesis OTPaKEHUs 3aBUCUT OT
TOro, Kakoi WMEHHO Mauepas 6bl1 MCMONb30BaH A8 W3MEpPEeHVs nokasaTens OTpaxeHus. Vi3mepeHue
NpoBOAAT Ha OJHOM W/N HECKOMbKMX Malepasax rpynnbl BUTPUHWTA. B 3TOM Cc/lyvae, npeActasBnss
pe3ynbTarThbl, yka3blBaloT, kakve Mauepasibl 6blM MCNOb30BaHbl 418 U3MEPEHWA, a Takke OLEeHUBAKT BKIag,
Kakoro Mauepana B obwmii pesynbTtar. CnefoBartesibHO, BaXKHENLWMM 3TanoM Npu M3MepeHun nokasarens
oTpakeHus ABNseTca naeHTudrKauma mauepanos rpynnel ButpuHuTa (FTOCT P 55662-2013) [1.4].

Ons onpepenexnnsa ctagun metamopdmama uccrnefyemoro yris 06bIYHO M3MepPSAT nokasartesb
OoTpaxeHus KonnotenuHuta (NpM UCCNefoBaHUSAX JSIUTHUTOB WCNONb3YIOT YAbMWUHWT). Ecnn B yrne
KONINOTENMUHUT (MU YIBMUHUT) NMPUCYTCTBYET B HE,OCTATOYHOM KOMMYECTBe, aHa/In3 NpoBOAAT Ha APYroM
Mauepasie rpynnbl BATPUHUTA. OnpegeneHve nokasatens OTPadKeHUs pas/INuHbIX MaLlepanos rpynmbl
BUTPUHMTA MPOBOAAT Takke NpU TEXHONOrMYECKOM WCMOMb30BaHUKM YrofibHbIX CcMeceli. PesynbtaT
onpejesieHns nokasatensi OTPaXeHUs 3aBUCUT OT TOTO, KaKoi nokasaTteslb M3MEPSAIOT: MakCUMasibHbIA 1m
NPOM3BO/bLHBINA, YTO CreAyeT ykasaTb B NPOTOKOME WCNbITaHwii. MNprBeAeHHbIE B HACTOALWEM cTaHgapTe
METOAMKN N3MEPEHNA NOKasaTens OTpaKeHWs NPUMEHSIOT ANS WCCNeA0BaHNA VHAMBUAYaNbHbIX yriei un
YroNbHbIX ~ CMeceli npu  YC/NOBUM  MPaBWIbHOCTW  MNPUIOTOBMIEHNS NPO6 C  COXpaHeHWem  uX
npeacTaBuTeNIbHOCTU.

MpumeuvaHne — Tak Kak HacTOAWMWA CTaHAAPT pacnpocTpaHAeTcAa Ha yravM Bcex cragui
MeTamopdu3Ma, TEPMUH «BUTPUHUT» OTHOCUTCA Kak K BUTPUHUTY. Tak U K TYMUHUTY.

B TekcT HacToslero craHfapTa BK/AHOYEHbl AOMOMHUTENbHbIE MO OTHOWweHut K NCO 7404-5
NONOXEeHUs ANs yyeTa noTpebHOCTel IKOHOMUKM 1 OCOBEHHOCTEN MeXroCcyAapCTBEHHOW cTaHhapTu3aLum,
a VIMEeHHO:

- B 06nacTb pacnpocTpaHeHuWs craHAapTa BK/IOYeHbl TBepAble PpacCesiHHble OpraHuyeckune
BeLlecTBa 1 yriepogucTble matepuaisbl;

- CTaHAapT JOMNOJIHEH METOAO0M OornpefesieHns nokasaresnsa oTpaxeHus Ha aHWwAug-wTydax;

- B CTaHfapTe npveefeHa cdopmyna ANS pacyeTa nokasatesisi aHU30TPONUMU OTPaKeHUs, KOTOpbIN
ABNAETCA KnaccuukaLMoHHbIM napameTpom aHTpauutoB (TOCT 25543).
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1 O6niacTb NPUMEHeHUs

HacTtosAwuin ctaHgapT pacnpocTpaHseTcs Ha yravm 6ypble, KameHHble, aHTpauuTbl, YrofbHble
cMecy, TBBpAble paccesiHHble OpraHnyeckue BelecTBa U yrnepogmcTble MaTepuabl.

HacToawwuii ctaHgapT ycTaHaeBnvBaeT MeTof onpefenieHns MWHUMAIbHOTO, MakCUMasibHOro 1
NPON3BOMILHOTO MOKa3aTeseil OTpaKeHWs MalepanoB rpynnbl BATPUHWTA C MOMOLLbI MUKpOCKona B
MMMEPCMOHHOM Mac/iie W B BO3[yXe Ha MOJIMPOBAHHbLIX MOBEPXHOCTAX aHWAn-6pnkeToB n aHwug-
LTYchOB.

MeToA MpYMEeHUM [N1A XapaKTepUCTUKN KaK OTAeNbHbIX yriei, Tak u nx cmeceii. Metog Tpebyet
TOYHOI naeHTUdMKauuy malepanos rpynnbl BUTPUHWTA. MNokasaTesib OTPaXeHNs U3MEPSI0T Ha OAHOM WY
6o0nee Mauepanax rpynnbl BUTPUHUTA. B NpoTOKO/E UCMbITAHUA [O/MKHO 6bITh yKa3aHo, Ha KakoM MMEHHO
mMauepasne rpynnbl BUTPUHUTA NPOBOAUAN U3MEPEHME MakCUMasibHOro WKW NPOU3BOJILHOTO Nokasartens
oTpaxeHnsa. C nomolbio pediekTorpamMmmbl, MOCTPOEHHOW MO pe3ynbTaTaM W3MepeHus nokasaTens
OTpaXeHUs yronbHOW CMecKn, MOXHO OoxapakTepusoBaTb OTAE/bHble COCTaB/AOLIEe CMECU 1 onpeaennTb
UX cofepxaHuve.

2 HopMaTuBHble CCbINKK

B HacToOAWeM cTaHgapTe UCNO/b30BaHbl CCbIJIKM Ha cneyloline cTaHaapThl:

FOCT P 55663-2013 MeToabl neTporpaduyeckoro aHanusa yrnei. YacTbe 2. MeTopgbl
noAroToBKu Npob6 yrneii (MCO 7404-2:2009. MOD)

FOCT P 55662-2013 MeToabl neTporpaduyeckoro aHanusa yrneii. YacTb 3. MoTopg
onpegeneHnsa MmauspansHoro coctasa (MCO 7404-3:2009. MOD)

FOCT 9284—75 CTekna npegMeTHble Ana MUKponpenapaTos. TexHn4yeckune ycnosus

FOCT 9414.1—94 Yronb KaMeHHbIi M aHTpauuT. MeToabl meTporpaduyeckoro aHanmsa.
YacTb 1 Cnosapb TepmuHoB (MCO 7404-1:1984. MOD)

FOCT 10742—71 Yrnw 6ypble, KaMeHHble, aHTpaunT, roptoyne cnaHubl U Yrosb-HblB OPUKETbI.
MeToabl 0T60pa 1 NOAroTOBKN NPO6 A8 NabopaTOPHbIX NCNbITaHui

FOCT 13739—78 Macno UMMepCUOHHOEe A1 MUKPOCKonuK. TexHuyeckue TpebosaHusa. MeToabl
ncnblTaHus

FOCT 17070—87 Yrnn. TepMuHbl U onpegeneHus

FOCT 25543—88 Yrnu 6ypble, kKaMeHHble M aHTpauuMThbl. Knaccudumkaumsa no reHe TUYEeCcKUM U

TexHOM0rMyecknm napameTpam

FOCT 28663—90 Yrnu 6ypble (yrnv HA3KOro paHra). Kogudpukaums

FOCT 30313—95 Yrau KameHHble W aHTpauuTbl (YriM cpefHero u BbICOKOFO PaHroB).
Kogudumkauns

M3pgaHne odpmumnansHoe

MpumeuyaHune — MNpy NONb30BAHNM HACTOALLMM CTaHAAPTOM Lieecoo6pasHo NpoBepuThb AelicTBue
CCbINIOYHbIX CTAHAAPTOB B MHGOPMAUMOHHONW  CcUCTeMe O06Lero nofib3oBaHus — Ha ouuManbHOM caiiTe
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depfepanbHOro areHTCTBa N0 TEeXHUYeCKOMyY perysiMpoBaHuio U MeTPOIOruM B ce T VHTEepHeT WM N0 eXEerogHo
n3gaBaeMoMy MHOPMAaLMOHHOMY YyKasaTento AHauuoHanbHble CTaHgapTbl», KOTOpbIA  Ony6/1MKoBaH Mo
COCTOsHMIO Ha 1 siHBapsl TeKyLlero roga, U No COOTBETCTBYIOLMM EXEMECAYHO M34aBaeMbIM VHHOPMALMOHHBIM
yKasaTensm, Ony6/MKOBaHHbIM B TeKyllem rogy. Ecnu ccblouHbli CTaHfapT 3aMeHeH (M3MeHeH), TO npu
No/Ib30BaHUM HACT OALLMM CTaH4apToOM credyeT PyKOBOACTBOBATbCS 3aMEHSAIOLLMM (M3MEHEHHbIM) CTaHAap TOM.
Ecnu ccbinoyHblli JOKYMEHT OTMEHeH 6e3 3amMeHbl, TO MOoJoXKeHUe, B KOTOPOM [JaHa CCblKa Ha Hero,
NPUMEHAETCS B YacTW, He 3aTparvBatoLLei 3Ty CCbIKy.

3 TepMUHbI 1 onpeaesieHns

B HacTosiweM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 17070 n TOCT 9414.1 (pa3gen 3).
HomeHknaTypa mauepasnoB W rpynn malepasioB COOTBETCTBYeT pekomeHgauumsm ICCP (1—6).
npeactaBneHHsiM B FTOCT P 55662-2013 (npunoxeHue A).

4 CylwHOCTb MeToaa

WNHTEHCUBHOCTb CBETa C AJINHOW BOMHbI 546 HM. OTPaXEHHOro NPakTUYecKy Nog NpPsiMbIM YI0M OT
NOSIMPOBaHHOW MOBEPXHOCTWM MalepasioB rpynnbl BUTPUHWUTA, U3MEPEHHYID C MOMOLLbIO 3/IEKTPOHHOMO
hOTOYMHOXUTENSA (MM AHANIOTUYHOTO YCTPOICTBA), CPaBHUBAKT C M3MEPEHHON B TakUX Xe YC/OBUSAX
WHTEHCMBHOCTbIO CBeTa, OTPaXEeHHOro OT 3Ta/IOHOB C WM3BECTHbIM MokasaTenem oTpaxeHus. Mo cBouMm
ONTUYECKUM CBOMCTBAM 3€pHa BUTPUHUTA B OLHOM M TOM Xe Yr/ie HEMHOro OT/IMyalTCa APYr OT Apyra.
MpoBOAAT [OCTATOYHOE KOSIMYECTBO M3MEPEHMWI Ha pasnnyHbIX 3epHax BUTPUHUTA. YTOGbl MOMYYEHHbIN
pesynbTat MOXHO Obl/1I0 OTHECTM KO BCEMY YI/IHO UMW YTOJIbHOW CMeCHU.

5 Matepuavibl

5.1 N'pafyvpoBOYHbIE 3TANOHbI

5.1.1 F0afyMpOBOYHbIB 3Ta/OHbI ABNATCA MEPOI NoKasaTensa NpesioMIeHNsa 1 npegHasHaveHbl
[ANA rpafyvpoBKM NPMGOPOB A1 ONpeAeNieHnst nokasaTe s 0 TPaXEHUS BUTPUHUT A yriei.

K Habopy aTasoHOB JOMKHO OblTb npunoxeHo CeugeTeNbCTBO 00 yTBEpPXAeHUM Tuna
cpeacTs |/|3|v|epeHvu7|, BbllaHHOE HauWoHa/IbHbIM OpraHomM Mo TexXHNYeCKoOMYy peryauposaHuro w
MeTposioruu.

5.1.2 pafynpoBOYHble  3TaNOHbl, NpeAcTaBnslWue coboii obpasubl €  MOJMPOBAHHOW
NOBEPXHOCTbIO M U3BECTHOI BENWYMHON MoKasaTesisl OTpaKeHMUsl, AO/HKHbI YAOBETBOPSTL CeaAyowum
TpeboBaHuAM:

- [O/MKHbl ObITb M30TPOMHbLI (T. €. NpPeAcTaBnsATb CO6OM OCHOBHOE Ce4YeHue OAHOOCHLIX
MUHepanos);

- martepuasnbl 06pasLoB JO/DKHbI ObiTb NPOYHBIMU 1 YCTONUYMBLIMU K KOPPO3UN.

- AOJTXHbI COXPaHATb NOCTOSIHHLIN NokasaTtesib OTpaXeHua B TeyeHune AINTEeIbHOro BpeMeHu:

- He [J0/KHbI COAepXaTb NMOCTOPOHHWX BK/IOYEHWIA, rpaHunL, 3epeH, HEO4HOPOAHOCTEN, BHYTPEHHMX
TPeLwWVH 1 4edekTos;

- AO/MKHBI UMETb He3HauUNUTeNbHY0 abcopobuumio.

5.1.3 Bo n3bexaHne nonagaHusa B 06bekTMB OOMbLIEr0 KOMMYecTBa CBeTa, YeM OTpaxaeTcs OT
pa6ouyeli NoOBEepXHOCTW 06pasua, 3TasioHbl AO0/KHbI OblTb TOMLWMHOM CBbile 5 MM WAK MMETb hopMmy
TpexrpaHHoli npu3msbl (30/600.

B kauecTBe paboueii NOBEPXHOCTM AN ONpefeneHus nokasatens OTPakKeHUs WCMONb3YIT
OTNO/IMPOBaHHYI rpaHb. OCHOoBaHMe U GOKOBble MOBEPXHOCTW 3TasloHa [O0/KHbl 6biThb 3alulieHbl OT
BHELUHEero cBeTa, A1 3TOr0 UX MoKPbIBAT HENPO3payHbiM YEPHLIM MakoM, UM NMOMeLWaT B NPOYHYHO
Hernpo3payHyto onpasy (PUCYHOK 1). unn 3anndosbIBalOT.

5.1.4 MokasaTenb OTpPaXeHWs 3TasoHa [O/MKeH ObiTb O6AM3KUM K MokasaTento OoTpakeHus
nccnegyemoro yrnas. Npu NnpoBeAeHUM M3MEpPeHUI i NPUMEHSIOT He MeHee TpeX 3TasIOHOB C nokasaTensMmu
oTpaXeHus, nepekpbiBalOWMMM 061acTb nokasaTeneil oTpaxeHusa wccnegyembix o6pasuos. /[Ans
M3MepeHnsa nokasartens oTpaxeHua yrnd, pasHoro 1.0 %. cnegyet uCNofib3oBaTb 3TaslOHbl C
nokasatensamMu oTpaxeHus npnénusntensHo 0.6; 1.0 n 1.6 %. Ecnn nokasatesib OTpaXeHUs uccnenyemoro
yrna 6onee 20 %. ©cnonb3ylT OAUH NN 6onee JOMONHUTENbHBIX 3TA/IOHOB C MokasaTesieM OTpaXeHus
6onee 2.0 %.

CpefHue 3HaveHus nokasaTteneil NPenoMaeHNs U OTPaXeHWs O6bIYHO UCMO/b-3yeMbIX 3Ta/IOHOB
npusefeHsl B Tabnuue 1. 3T aTanoHbl 6bINN OTrpafympoBaHbl C NOMOLLbI0 KOHTPO/IbHOTO CTaHAaPTHOMO
o6pasua ICCP.
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PucyHok 1 — Xog nydya B KIMHOO6pa3HOM 3TasloHe, BCTAB/IEHHOM B YE€PHY0 CMOAY, npu
(HOTOMETPUYECKUX U3MEPEHUAX NoKa3aTens OTpaxXeHus

Ta6nuya 1— CpegHue nokasaTenn NPenioMIEHUs U OTPaXeHUs 06LLeynoTpebuTebHbIX
3TasIoHOB

HavmeHoBaHue aTanoHa MokasaTenb MokasaTenb OTpaXeHus B
npenomneHns MMMEpPCUOHHOM Macrie. %
OonTuyeckue crekna: oT 1.70 no 2.26 o1 0.32 o 3.80
Tsxensii pAMHT TO-5 1.75 0.58
cBepxXTsaxenbin paHT CTH-2 2,17 3.12
cBepxTsxenblii paHT CTO-3 2.26 3.80
LWnuHens — -=0.42
Neiikocandup 1.77 * 0.59
NTTpreBo-antoMuHmeBblin rpaHar (YAG) 1.84 o1 0.90 go 0,92
afonvHneBo-rananesblin rpaHat (GGG) 1.98 oT 1.60 go 1.80
Anwmas 242 -=5.3
Kapéupg kpemHus (kap6opyHa) oT * 7.80

5.1.5 3HayeHuA nokasateniss OTPaKeHWs 3TasIOHOB ONpefensalT B CneunanbHbIX ONTUYECKUX
nabopaTopuaX UAN pacyeTHbIM MyTeMm.

PacueTt nokasatens oTpaxeHus atanoHa. R. B npoueHTax, NpoBoAAT no copmyre:

[(n- 1.518)2+ nZxr2
R= 100 1)
((ne 1518)2+rfa?
rae  1— W3BECTHbIV Nokasaresib NPesloMIeHNs aTanoHa Npu 4/IMHE BOMHbI 546 HM;
0 — W3BECTHbIN KO3(hULMEHT NOrMOLWEeHNA MaTepyana atasioHa npu
O/1IMHE BOJIHbI 546 HM.

MpumMmeyaHune — ko3PPULMEHT NOIMOLEHNA O yYUUTLIBAIOT TONbKO TOTAA, KOrja ero BesimumHa
CyllleCTBeHHa.

5.1.6 TMpyn uucTke 3TaNIOHOB cnegyeT cobnAaTb OCTOPOXHOCTb, UTOGbI He MNOBPeaUTb
NosIMpoOBaHHYy0 MOBEPXHOCTb. [Mpy MCNoNb30BaHWM pacTBOpuUTENeEl ANA OYNCTKM OT mMacna HeobxoAnmo
cneguTb, 4TOo6bl MOCNe McnapeHus pacTBoOpuUTENs Ha MNOBEPXHOCTW 3TasloHa He ocTaBanCb cnepfbl.
HekoTopble 3TasioHbl CO BpeMeHeM MOTyT TYCKHETb, Hanpumep, 3TasioHbl U3 cTekna. Ecnm Ha noBepxHOCTH
3TasloHa MOSABUAUCL LiapanuHbl a“nu nNpu NpoBepKe rpagyvMpoBkM 06HApPYXEeHO OTK/IOHEeHWe nokasaTens
OoTpaXeHMs 3TanoHa OT CTaHAApPTHOTO 3HauyeHus, paboyyld MOBEPXHOCTb 3TasloHa Heob6xoanMo
0TNONMPOBaTh 3aHOBO.

5.1.7 HyneBoii atanoH (TOCT 9414.1, n. 3.2.6) — o06pa3el, He OTpaxarwLiuii CBeT. T. e. C
HY/NeBbIM MNoKasaTesieM OTPaKeHUs.

B kauyecTBe Hy/IeBOro 3tasioHa WCMO/b3YIOT aHWANG-6puKeT 13 yrns ¢ pasMepoM 4acTul, MeHee
0.06 MM. Ha BepxHeil MOBEPXHOCTN KOTOPOro CBepnAT yrnybneHne gnameTpoM 0koso 5 MM 1 rny6uHoi 5
MM. Yrny6neHue 3anonHAT MMMEPCUOHHBIM MacioM. ANbTEPHAaTUBHO MOXHO WUCMNOMb30BaTh ob6pasel,
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M3  OMTUYEeCKoro cTekna (Hanpumep. onTuyeckoe cTekno K8), mokasatesb MpesioM/IEHUSs KOTOPOro
MeHblLle, YeM Y UMMEPCUOHHOIo Macna.
5.2 Macno ummepcunoHHoe no FOCT 13739, yaoBneTBopsioLLee cefyowmm TpeboBaHnAM:
- He BbI3blBatoLee Kopposuu,
- He BbICbIXalolllee;
- C nokasatesieM npenomsieHuns npu 23 °C n gsivHe BOJHbl 546 HM. paBHbiM 1,5180 + 0.0004;
-C TemnepaTypHbIM KoadhduuneHTom dn/d, meHee 0,005 K '
Macno He AO/MKHO cofepxaTb TOKCMYHbIE KOMMOHEHTbl. HeobxoaMmMo exerofHo npoBepsTb ero
rnokasaresib npesioMIeHuns.
5.3 CnNMpT-pekTungmrkKaT, peKOMEHAYEMbI NPOM3BOANT €/1eM MUKPOCKONa.
5.4 BaTa rurpockonuyeckas, TKaHb A48 ONTUKN.
5.5 MnacTwavH gns 3akpenneHus nccnegyembix o6pasLos.

6 Annapartypa

6.1 MOHOKYNAAPHBIA UM BUHOKYNAPHBIA MONSPU3ALMOHHBIA  MUKPOCKON C (hOTOMETPOM
aHaNorMyHbIM YCTPOCTBOM) ANA U3MEPEHUS MOKa3aTe s OTPAXeHUs.
OnTnyeckme YacT TUNMYHOTO MUKPOCKONA, NPUMEHSIEMOrO A/ U3MEPEHUsi NokasaTenss OTPaXEeHWs,
nokaszaHbl Ha pucyHke 2. CoCTaBHble YacTu, OMnucaHHble ganee {HOMepa MO PUCYHKYy 2), He Bcerga
pacnonaraloTcs B ykasaHHOW Ha pUCYHKe MOC/ef0BaTesIbHOCTU.

MpumeyaHune — OnNTUyeckne cxembl, NOA06HbIE NMOKA3AHHON Ha PUCYHKE 2. HOCAT Ha3BaHVe OCBeLeHUs
Kenepa.

O603HayeHus: 1— namna; 2 — hokycupyoLwas nnH3a; 3 — anepTypa ocBeTuTens; 4 — TensoBoi
dunbTp; 5— nonspusatop; 6 — nonesas Anadparma; 7 — nonesas okycmpyolian nmH3a; 8 —
BepTUKabHbI ocBeTUTENb; 9 — 06BLekTNB; 10— obpasel; 11 — npeAMeTHbIl cTonuk; 12 — okynsp; 13
— [ONOSTHUTENbHbIN OKyNap; 14 — nsmeputensHaa aneptypa; 15— dunbTp ONS nponyckaHusa
CBeTa C [/INHOIM BOMHbI 546 HM; 16 — Tpy6ka hOTOYMHOXUTENS

PucyHok 2 — Ontuyeckas cuctema TUMNMYHOTO MUKPOCKONa A/19 U3MEPEHNS nokKasaTesia oTpaXeHus

(nnmn
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6.1.1 WcTtouHmk cBeTa (1). MoOXHO wuCNOMb30BaTb /1060 WUCTOUYHMK CBETa CO CTAGUbHbLIM
N3/ly4eHneM; pekoMeHayeTCca KBapLueBas rasioreHHas siamna MowHocTbio 100 BT.

6.1.2 MonsapusaTop (5) — NoNApM3aLMOHHbIA UNLTP UK Npu3ma (MCNoMb3YT NPU onpeaeneHun
MaKCUManbHOro U MUHUMasIbHOTO Nokasartenei 0TpaxeHus).

6.1.3 AnepTypa Ana perynupoBku cBeTa, COCTosWas U3 ABYX MepeMeHHbIX guadparm, ogHa u3
KOTOpbIX (DOKycHpyeT CBeT Ha 3afHI0l hoKasibHYI0 M/I0CKOCTb 06bekTMBa (aneptypa ocseTuTens. 3). a
Apyras — Ha noBepxHOCTb obpasua (nonesas gvadparma. 6). flomkHa 6biTb 06ecnevyeHa BO3MOXHOCTb
LEeHTPOBKM Anadparm no OTHOLLEHWIO K ONTUYECKON OCK CUCTEMbI MUKPOCKOMA.

6.1.4 BepTukanbHblii ocseTuTenb (8) — npu3ma bepeka. nnactuHka U3 NPOCTOro cTekna C
nokpbITMEeM wunnM ocsBetTutens CmuTa (COCTOAWMIA M3 3epkana W CTeKIAHHOW NnacTWHKKM). CXxembl
BEepTUKa/bHbIX OCBETUTENEeN nokasaHbl Ha pUcyHke 3.

6.1.5 O6bekTnB (9) 6e3 abeppauuu, NPUroAHbIA ANsi paboTbl B MNOMSPU3OBAHHOM CBETE U
MMMEPCUOHHOM Macse, € yBesimyeHnem ot 25X o 60X U HU3KUM 3HAYEHUEM MapasuTUYECKOro OTPaXeHUs
(cm. 8.2.3) (cnonb3yloT Npu onpefeneHnn MakCMMasibHOro 1 MMHUMasIbHOTO NnokasaTtesieil OTPaKeHus).

6.1.6 Okynsap (12) — pgBa oOkynspa, OAUH M3 KOTOPbIX MMEeT TOHKYH LUTPUXOBKY B BuAe
nepekpecTus HUTe.

O6uiee yBennyeHne o06bEKTMBA, OKY/IAPOB WU. B HEKOTOPbIX ciy4yasx, Tybyca [0/MKHO COCTaBNATb
oT 250x fo 750 . MoxeT noTpe6oBaTbCs TPeTUiA 4ONOMHUTENbHBIN OKynsp (13) Ha NyTn CBETOBOro Myuka,
naywero Ha OTOYMHOXUTE b.

6.1.7 Ty6yc MMUKpOCKOMa CO CreAyoLWMy nprucnocobneHmnamu;

- u3MepuTenbHas anepTypa (14). koTopas No3BOMAET perynnpoBaTb CBETOBON NOTOK, OTPaXEHHbIN
B (POTOYMHOXMTE/Ib OT NOBEPXHOCTM obpa3ua (10). nnowanbio MeHee 80 MKM2 AnepTypa A0/KHA ObiTh
OTLeHTPMPOBaHa MO OTHOLLEHMNIO K MEPOKPECTUI0 HUTEN, HaHECEHHBIX Ha NUH3Y okynsApa (12);

- npucnocobsieHne, ONTUYECKN U30MMPYIOLLLee OKYIAp, AN NPefoTBpalleHns nonagaHus NuLHero
cBeTa BO BPEMS U3MEPEHWUIA;

- BHYTPEHHAS MOBEPXHOCTb Tybyca [Ao/mKHa ObiTb afeKkBaTHO 3ayepHeHa ANA MNOr/oLWeHus
paccesiHHOro CBeTa;

MpumeyaHune — [lnd HENPepbIBHOrO HAG/IOAEHWSI NPU NPOBEAEHNN U3MEPEHMIA NOKa3aTess OTpaKeHUs
YyacTb CBETOBOrO My4yka MOXeT ObiTb OTK/IOHEHA W HanpaB/ieHa uepes3 OKynsp unu Tenekamepy. pu 3Tom Bce
BbILLEOMCaHHbIE Mepbl MPELOCTOPOXHOCTYU [AO/MKHbI BbiTb COBMOAEHDI.
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O603HaveHns: 1— HWUTb Hakana; 2 — dokycupytowan nnH3a; 3 —anepTypa ocBeTuTens
(MoNoXeHHO OTpaXeHMs HUTK Hakana); 4 — nonesas anadparma; 5 —okycupyroLias MH3a noseBoi
Avnadparmbl; 6 — npuama bepeka; 7— perynupylolias anepTtypa, QoKycupyloLlas CBeT Ha 3a4HI0H0
hokanbHY0 NOBEPXHOCTb 0OBEKTMBA (NOSIOXEHNE N306PaKEHNS HATKU HakKana u anepTypbl ocBeTuTens); 8
— 06beKTuB; 9 — NoBepxHOCTb 06pasLa (MonoXxeHne n3obpaxeHus nons 3peHns); 10— creknsaHHas
njaacTuHa ¢ nokpblTem; 11 — oTpaxartesib U3 TOHKOro ctekna; 12 — 3epkano
a — ocBeTuTesb ¢ Npu3Moit bepeka; 6 — 0CBETUTENb CO CTEK/IAHHOW MIACTUHON; B — OCBETUTENb

Cmuta

PucyHok 3 — CxeMbl BepTUKabHbIX OCBETUTENEN

6.1.8 dunbTp (J5) ¢ MakcMMymoM nosiocbl nponyckaHua npu (546 + 5) HM U ABYKpPaTHbIM
yMEHbLUEeHVEM MPOonyCcKaHUsa B UHTepBasie 4/IH BOSIH meHee 30 HM.

®unbTp ycTaHaBNMBAIOT Ha NYTN CBETOBOrO Nyyka HEMOCPEeACTBEHHO nepes hOTOYMHOXUTENEM.

6.1.9 Tpy6ka choToymHOXMTENS (16), 3akpenseHHas B KOXYXe U COeAWHEeHHas C MUKPOCKONOM
Takum 06pasoM, YTOObI CBET, NPOLLEALINIA Yepe3 UIMEPUTENLHYO anepTypy 1 oubTP, nonagan B OKOLUKO
hoTOYMHOXUTENS.

PekoMeHAyoT ncnonb3osath TMN (POTOYMHOXUTENSA, NPefHa3HauYeHHbIV 418 U3MEPEHUs CBETOBbIX
NOTOKOB HEO6O0/bLIOK MHTEHCUBHOCTM, O6najalolnii 4OCTATOYHON YyBCTBUTENLHOCTbIO Npu 546 HM. C
HW3KUM TEMHOBbIM TOKOM. XapakTepucTuka (DOTOYMHOXWTENS [O/KHa OblTb SMHEHON B o06nactu
N3MEpPEHUI, a CUrHasn fO/MKEH GbiTb CTA6UNbHBIM B TEYEHME BCEr0 BPEMEHW aHam3a.

OG6bIYHO NPUMEHSIIOT NPSAMO YMHOXMTENb AramMeTpoM 50 MM C ONTUYECKMM BXOJOM Ha Tople,
umMetowmm 11 aMozos.
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MpumeuuaHunue — B nocnegHee Bpems TpyGkn (DOTOYMHOXWTENS BCE ualle 3aMEHsoT Ha
MosyNpOBOAHUKOBbIE (HOTOAMOALI U LMPOBbLIE Kamepbl. OHWM LO/KHLI YAOBMETBOPSATL TakuM e TPeGoBaHUSM K
NPeLW3NOHHOCTN N3MePEHUii, IMHEAHOCTN N CTaBUIBLHOCTU CUTHANA, Kak U (DOTOYMHOXUTENN.

6.1.10 MpeameTHbIA cToNuK Mukpockona (11), cnocobHblli noBopaynBatbc Ha 360° B M10CKOCTY,
nepneHanKynsipHoOin ONTUYECKON Ocu. AN U3MEPEHWU B NoNsapu3oBaHHOM cseTe. CTONMMK JOMKEH ObiTb
OTLLEHTPMPOBaH ¥ COefMHEH C npenapatoBoguTeneM. obecrneuynsBaroWwMm nepeMeLieHmne uccneayemoro
obpasya B HanpasneHuax X u Y ¢ warom 0.5 mm. CTonuk Takke CcHabxeH npucrnocobneHvem,
NO3BOMSOLWMM NPOM3BOANTL HEGO/bLLYIO PEerynnpoBKy nepemMeLleHmnii B 060Mx HanpaBieHusax B npegenax
10 MKMm.

6.2 Bnok nuTaHus AN UCTOYHMKA CBeTa CO CTabwuim3aTopoM MOCTOSIHHOIO TOKa, WMeoLuii
cnepyouie xapakTepucTuKu:

- Npy OTKNOHEHUN NuTatoLero Toka Ha 10 % TOk Ha Bbixofe MeHsieTca He 6onee, yem Ha 0.02 %;

- NpW NOJIHOI Harpyske nysbcauusi TOka Ha BbIXOJEe TakoBa, YTO Pa3HOCTb MeXAy OTAesbHbIMU
nukamu coctasnseT He 6onee 0,07 %.

6.3 Bnok nuTtaHus ANA POTOYMHOXMTENA CO CTabunusatopoMm MOCTOSHHOTO HanpshKeHus,
UMeoLW A cneayolne XxapakTepucTukm:

- NpU OTK/IOHEHUW NUTAOLWEro HanpshkeHns Ha 10 % HanpshkeHue Ha BbIXOAe MeHseTcs He 6onee,
yem Ha 0,05 %;

- NpU NOJSHOIM Harpyske nNynbCcauus HanpsHXKeHWs Ha BbIXOA4E TakoBa, YTO PasHOCTb Mexay
OTAENbHbIMY NKaMu cocTaBnseT He 6onee 0.07 %;

- TeMneparypHblii KoapguuneHT meHee 0,05 % K"Z,
- NpU W3MEHEHWN Harpy3ku OT Hy/NeBOW [0 HOPMasibHOW paboyeil M3MEHeHWe HanpshkeHus Ha
BbIX0Ae cocTaBnseT He 6onee 0.1 %.

MpumeuyaHune — B cnydasx, Korga BO3MOXHbI 3HAUUTE/bHbIE KOMe6aHUs HaNPsKeHUs B CETW, nepef
cTtabunusatopamm 6/10K0B NUTaHUA (CM. 6.2 1 6.3) cneayeT yCTaHOBUTb JOMNONHUATESbHBIN CETEBOI cTabunmnsarop.

6.4 MokasbiBatowlee yCTpOWCTBO (Aucnnenn), npeacTasnsowee coboli 0AHO U3  criegyloLmx
npucnoco6neHuii:

- rasbBaHOMeTp BbICOKOTO COMPOTUB/EHUA C MWUHUMA/bHOW 4yBCTBMTENbHOCTBIO 10'D A/MMm,
CMOCOGHbLIVi MPON3BOANTL U3MEPEHUS C NepUoANYHOCTbLIO 1 ¢ unm 0.5 ¢;

- uMchpoBOIi BONLTMETP MW LMDPOBOI nHAMKATOP.

MokasbiBatoLme yCTpoicTBa A0/KHLI UMeTb BpeMs cpabaTbiBaHUs Ha U3MepsieMblil CUrHasn meHee 1
C. paspeluatoLyto cnocobHocTb 0.005 % nokasaTens oTpaxeHus. CnegyeTt TaKkke npefycMoTpeTb 3awuTy
OT He6O0/bLIOr0 MOIOKMTEIbHOTO NOTEeHUMaNa, BO3HUKAaOWero npu paspsge hoTOYMHOXWTENS U 3a cyeT
TEMNOBOrO TOKa.

MpumeuvaHunsa:
1 Uwndpposoii BONLTMETP WM [PYIOA WHAMKATOP AO/DKHbI MO3BOMIATL XOPOLIO pas3/inyarb 3HaveHus
MaKCMMaU1bHOTO NokKasaTess OTpaxeHus, koraa obpasel, NoBOpaunBatoT Ha NPeMeTHOM CTO/MVKE.
2 [Ina ycuneHvs curHana, noctynawowiero ot (hOTOYMHOXWUTENIA Ha WHAMKATOP, MOXET OblTb MCMOJb30BaH
HW3KOLLYMOBOW yCUnnTe b.

6.5 O6opyaoBaHue ANsA 3akpenseHus obpasua:
- npegmeTHble cTekna no FOCT 9284:
- npucnocobneHue AN nNpugaHus MNOMPOBAHHOW MNOBEPXHOCTM wuccnegyemoro ob6pasua wm
3Ta/I0Ha NOJIOXKEHWS, NapanniesibHOro NnpegMeTHOMY cTekny (npecc).

7 OT60p NPO6 U NPUroToB/IEHNE 06pPa3LOB

7.1 OT60p Npob ana npuroTosneHus aHn/nnd-6pukeTos nponssoasT no FOCT 10742.
7.2 AHWwWNund-6prikeTbl nsrotosnsaoT no FOCT P 55663-2013.
N3 npob, npegHasHayeHHbIX AN W3MEpPeHWs nokasaTenlel OTpaxeHus C NOCTPOeHNEM
pedekTorpaMm. M3roTOBASKT HE MEHee ABYX aHWANg-6pMkBTOB gnameTpoMm 20 MM 1 6onee.
7.3 OT60p Npob ANA NPUroTOBNEHUSA aHWNUG-WITYHOB NPOU3BOAAT MO FOCT P 55663-2013
(npunoxeHue B).
7.4 TlpuroToBneHve aHWANG-WTY(HOB W3 yrnei u nopoj C BKIKYEHUAMU TBEPAOro
paccesiHHOro opraHuyeckoro seuecTsa nponssoasaT no FOCT P 55663-2013 (npunoxeHue b).
7.5 Mpn nccnefoBaHny ANVTENbHO XPaHUBLUUXCA aHWNnd-6pukeToB UM aHWAMd-WTydoB. a
TaKKe paHee u3MepsBLUMXCSA 06pa3LoB HEO6XOAUMO Mepef U3MEpPeHUsiMU nokasaTens OTpaxeHus
cownmoBaTb UX Ha 1,5-2 MM ¥ 3aHOBO OTNONVMPOBATb.
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8 lpoBegeHmne ncnbITaHUA

8.1 MoparoTtoBka annapatypbl

8.1.1 lMoaroToBUTENbLHLIE NpOLEAYpPbI

MpoBepslT TemnepaTtypy B 1abopaTtopHOM MOMeLLeHun, KoTopas Ao/kHa ObiTb B MHTepBane oT
18 X po 28 X . BwiwualoT namny, 6/10kM nuTaHua 1 Apyryto anekTpoannapaTtypy. Ha 6noke nutaHus
(hOTOYMHOXWTENA yCTaHaBAMBAKOT HanpskeHue, PeKoMeHOoBaHHOe WHCTpyKuuein npoussoguTens. [o
Havana n3MepeHuii annapaTypy nporpesatoT 0kos10 30 MUH 4/151 ee CTabunbHON paboThbl.

8.1.2 lNMoAroTtoBKa MUKpPOCKONa K U3MepeHnaM nokasartens oTpaxeHus

[Mpy NOAroTOBKE K U3MEPEHMIO MPOW3BOJILHOTO MoKasaTesi OTPaKeHUsA yAansalT U3 MUKpocKona
nonspusarop. lNpy NOAroToBKke K M3MEPEHU0 MaKCMMasibHOrO Mokasa-Tesisl OTpaXeHus ycTaHasiusaloT
nonspusatop 6e3 Hak/loHa, ecnu UCNoMb3YT /19 BEPTVKA/ILHOTO OCBELLEeHWUS CTEeKIAHHY NNacTuHy
unn ocsetutens Cwmwuta, nunbo nof yrnom 45e, ecnu ncnonb3yoT npusmy bepoka. MNpu ncnonb3osaHnu
nonspusa-ymoHHoro uabTpa nepeg yCTAaHOBKOW €ro NpoBEPST W 3aMeHsloT, ecnu obHapyxusatoT
3HauUTENIbHOE N3MEHEeHNe ero useta.

8.1.3 PerynupoBka ocselleHNs

Ha nonupoBaHHYyl0 MOBEPXHOCTb aHwud-bpuketa, yCTaHOBIEHHOTO Ha NpefMEeTHOM CTekne,
KanawT MMepCHOHHOEe Mac/o 1 NoMeLLatoT obpasel, Ha NpegMeTHbIV CTO/IMK MUKpOoCcKona.

[MpoBepsAldT NpaBUILHOCTL  PEryIMpoBKM  MUKPOCKOMa MO CXeme «OCBelleHns Kenepa».
PerynupyloT n3obpaxeHne OCBEeLLEHHOV NOBEPXHOCTV C MOMOLLbI NoneBoi gvadparmbl (PUCYHOK 2. 6)
Takum o6pasoM, YTOObl AMamMeTp OCBELLEHHOr0 MNons 6bl1 paBeH MpuoAN3UTENBHO Y3 AnameTpa Bcero
BWAUMOrO Nons. PerynnpyloT OCBELLEH-HOCTb C MOMOLLbI0 anepTypbl OCBeTUTeNs (PUCYHOK 2, 3) Tak.
YTOObl YMEHbWUTb 6UKM 6e3 3HAUUTENbHOr0 YMEHbLUEHUS WHTEHCUBHOCTM cBeTa. llocne nposefeHus
perynnpoBKu napameTpbl anepTypbl Npy nocneayowemM aHanse He MeHsIoT.

8.1.4 PerynupoBka ONTUYECKOl CUCTEMBI

LleHTpupytloT “ DOKycHpylOT U306paxkeHVe C MNOMOLLb MnoneBoi Auvadparmbl. LleHTpupyoT
06bEKTVB (PUCYHOK 2. 9) MO OTHOLIEHMIO K OCY BpaLLeHWs NpeAMEeTHOro CTOMMKa, a Takke perynupyrot
LEHTP u3MepuTeNbHOW anepTypbl (pUcyHOK 2. 14), coBMewiass ero Nn6o ¢ MNepekpecTMeM HUTEN,
HaHeCeHHbIX Ha NMH3y 06beKTUBa, M60 C APYroii XapakTepHOW TOYKOW BMAUMOrO NOns.

Ecnn  HeBO3MOXHO YyBMAETb W306paKeHne W3MepuTesibHOW anepTypbl Ha [aHHOM yvacTke
obpasua, BbIGUpalOT ApPYroii yyacTok, cofepxaliuii HeGosnbloe 6necTsAlee BKIOYEHWe, Hanpumep,
Kpuctana nuputa, WU COBMELLAOT €ro C MNepekpecTMeM HuTeid. PerynnpyloT UEeHTP M3MepuTesibHOW
anepTypbl Tak, YTOObI CUrHaN POTOYMHOXUTENS Bbl MaKCUMasIbHbIM.

8.2 NpoBepka NpaBUILHOCTU HACTPOIKN U rpagynpoBKa annapaTypsbl

8.2.1 lNpoBepka CTabubHOCTN NOoKasaHui

Ha cTonuk Mukpockona nomeLwiaroT 3TasloH C MakCMMasibHbIM MokasatesieM OTpaXeHus W
dhokycupytoT n3obpaxeHve B UMMEPCUOHHOM Macnie. PerynnpyloT ¢ NOMOLLbIO YCUINTENA HanpsKeHve,
nofasaemMoe Ha POTOYMHOXWTENb, Tak. YTOObI YNCNO Ha AUCNIEee CTaN0 PaBHbIM NokKasaTe o OTpPaxeHus
3TanoHa (Hanpumep, HanpsxeHne 173 MB cOOTBETCTBYET nokasartesito 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 lNpoBepka N3MeHeHUs1 NoKa3aHuii Npy BpaleHnn aTanoHa

MomeLLalT Ha CTO/IMK MUKPOCKOMNA 3TasIoH, MMeLWuii nokasareslb 0TpaXKeHUs B UMMEPCUOHHOM
macne ot 1,65 go 2.0 %, n okycupyloT n3obpaxeHve B UMMEPCUMOHHOM Macne. MeA/nieHHO BpaljalT
npegMeTHbIA CTOMMK, CNeas 3a nokasaHnsamu npubopa. MakcumanbHas pasHuua Mexay U3MepeHHbIM K
UCTUHHBLIM 3Ha4YeHMeM MokKasaTeNs OTPaXeHWs 3TasioHa He [o/hKkHa npesbilwaTb 2 % OT WCTUHHOIO
3HayeHusa. Ecnu pasnuua 605blie ykas3aHHOW BeNWYMHbI, MPOBEPSAIOT FOPU30HTa/Ib-HOCTb MNOJIOXKEHUS
obpasua Ha npegMeTHOM cTeknie, NepneHAuKYNApHOCTb NpPeAMEeTHOro CTO/MKa K ONTUYEecKoW ocu
MUKpOCKONa, a Takke (PUKCMPOBAHHOCTb MMOCKOCTWU, B KOTOPOI BpalwjaeTcs npeAmeTHbIi ctonuk. Ecnu
nocne nNpoBeAEeHHON NPOBEPKM He yAaeTCs CHU3UTb PasHOCTb MNokKasaHWi A0 BenNnunHbl MeHee 2 %.
[aHHbIi MVKPOCKON NOAIEXWT BO3BpaTy NPOU3BOAMUTENIO ANS NPOBEPKY.

8.2.3 KoppeKuusi napasvTUyecknx OTPaxXeHuin 1 TEMNOBOro Toka hOTOYMHOXMTENS

Ha cTonvMk Mukpockona nomellarT HyneBoi aTasioH (5.1.7) M oTMedyalT nokasaHue npuéopa,
KOTOpOe cknafAblBaeTCa U3 TEMHOBOrO Toka (POTOYMHOXMTENA W napasuTUyeckux oTpaxeHuid. Ecim ato
nokasaHue npesbiwaeT BenuuumHy 0.04 %, onpegensaT BKIaL Kaxaolk cocTasaswwen. Ona 3Toro
nperpaxgarT nyTb CBETOBOMY NyukKy, nayliemy Ha poTOyMHOXUTENb. OCTaTOYHbIA CUTHaN CBA3aH TOMbKO
C TEMHOBbIM TOKOM (DOTOYMHOXUTeNs. [MpoBepsalT HAacTPOiiKy anepTypbl ocBeTuTensa (PUCYHOK 2. 3) u. B
COOTBETCTBMM C pPe3y/bTaToM 3TOW MPOBEPKU, MEHSIOT MOMOXeHWe TPy6kn (DOTOYMHOXMTENs uywm
06bekTBa Tak. YTobbl CymMMapHoe nokasaHue npubopa ctano meHee 0.04 %. lNMocne 3Toro, UCNonb3ys
perynnpoBKy CO6CTBEHHO MOKa3bIBaKOLLEro yCTPOCTBa, yCTaHaBNNBAIOT HY/IEBOE NokasaHue Ha gucnnee.

PerynupoBky MukKpockona npoAosmKaloT, UCMOoMb3ys Mo oyepeau HyneBol cTaHAapT W cTaHdapT ¢
MakCMMasibHbIM MokasaTesiem oTpaxeHus (no 8.2.1). fo Tex nop. noka Heobxo4MMOCTb B 3TOM He oTnagerT.

8.2.4 MpoBepkKa /IMHEAHOCTY BbIXOAHOTO cUrHasa pOTOYMHOXMTENS
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M3mepsaloT nokasaTtenim OTpaKeHUs [ApYrux 3TasloHOB, HE W3MEHSS Npu 3TOM HarnpshkeHue,
nogaBaemoe Ha (DOTOYMHOXMUTE/Nb, M HACTPONKY CBETOBbIX anepTyp, 4YTOObl MPOBEPWUTb, 4TO cucTema
M3MEPEHNs UMEET SINHERHYI0 3aBUCUMOCTb B M3MEPSEMbIX Mpejesnax, a nokasaresim OTPaxXeHns 3TasioHOB
COOTBETCTBYIOT 3HAYeHUAM, yKa3aHHbIM B nacrnoptax. Npu nsmepeHuy nokasarens oTpaKeHus BpaijaroT
KakAblli aTasloH, Ao6MBasACb MakCMMasIbHOTO COOTBETCTBMA MOKasaHus npubopa nacrnopTHOMY 3HAYEHW0
nokasaTens OTpaxeHusi 3TasnoHa. EcnM n3MepeHHbll nokasatesb OTPaXEHUs Kakoro-mbo 3TasioHa
OT/IYaeTCa OT NacnopTHOro 3HauyeHus Gonee, yem Ha 2 % (OTHOCUTENbHBIX), 3TA/IOH OYMLLAIOT, a 3aTem
NoBTOPSAOT M3MepeHue. Ecnv npu NMOBTOPHOM W3MEpEHWM MNokasaTens OTPaXeHWs 3TanoHa M3 cTekna
BHOBb MO/ly4aloT OTK/IOHEHUe 6ofiee 2 % OTHOCUTENbHO MAaCNOPTHON BeNMYMHbLI, MOBEPXHOCTb 3TasIoHa
NOSINPYIOT 3aHOBO [0 TEX MOP. MoKa pasHuua Mexay U3MEPEHHbIM U NacrnopTHLIM 3Ha4YeHWeM nokasaTesis
OoTpaXeHus He cTaHeT MmeHee 2 %.

Ecnn B WHTEepBasie M3MEpeHHbIX MokasaTeneli OTPaXeHUs 3aBWCUMOCTb BbIXOAHOIO CuUrHana
hOTOYMHOXMTENS OT MokKasaTens OTPaKeHWs He JIMHeiHa, NOBTOPHO MPOBEPSAIOT JIMHENHOCTb Ha
aTasioHax, Nony4YeHHbIX U3 APYrUX UCTOYHMKOB. ECnun 3aBUCMMOCTb cMrHana BHOBb HeNMHelHa, NoBTOPSAT
N3MepeHus, UCMOoJb3ysi HECKOJSIbKO Ka/IMbpOBOUHbLIX (OU/IbTPOB C HeliTpasibHOW ONTUYECKOW MNOTHOCTLIO
[ONS yMEHbLUEHNS OCBELLEHHOCTMN 0 U3BECTHOI BeNNUYUHbLI. Ecnv noATBepXAaeTca He/IMHENHOCTb curHana
(DOTOYMHOXUTESIA, CHUXAIOT HanpshkeHve, nogasaemoe Ha (QOTOYMHOXUTeNb, Ha 50 B 1 BHOBb NpoBOAAT
n3MepeHusi. Ecnn 3aBUCMMOCTb He NIMHEHa WM B 3TOM Cnyyae, 3aMeHsloT namny hoTOYMHOXUTENS,
CHMMAIOT ¥ yCTaHaB/MBAOT 3aHOBO TPYOKy (hOTOYMHOXUTENA. [poBEpKY NMpoAo/mKaloT A0 Tex rnop, rnoka
He 6yaeT AOCTUTHYTa JIMHENHOCTb BbIXOAHOMO CUrHana.

8.2.5 ToagyupoBka annapaTypsbl

Mocne Hagnexawein HacTpoiikn annapaTypbl No 8.2.1-8.2.3 1 NPOBEpPKN NHENHOCT U BbIXOLHOIO
curHana poToyMHOXUTeENsA no 8.2.4 NpoBoAAT rpajgyvpoBKy annapaTypbl, WCNOMAb3ys pe3ynbTaThbl
U3MepeHuii nokasaTeniel OTpaXeHNa HyNeBOro aTasoHa M Tpex ApYyrux aTanoHos. lMpu 3ToOM
pe3ynbTaTbl U3MEpeHWii [O/MKHbI COOTBETCTBOBaTbL TpeboBaHusaM no 8.2.4. a 3HayeHus
nokasaTeneil oTpaxeHWs 3TanoHOB, OTOOpaHHbIX [ANA rpagyvpoBKW, AO/MKHbI  COCTaBNSATb
06nacTb, BK/IOYAOLLY0 MoKasaTenn OTpaxeHua uccnegyeMblx 06pasyoB Yrns. V3mepeHHbli
nokasaTe/flb 0T PAaXEHNSA KXAOro 3Ta/loHa He I0/HKEH OT/IMYATbLCA OT YKasaHHOro B nacnopTe 6onee,
yem Ha 0.02 %.

8.3 M3mepeHne nokasatens oTpaxXeHus BUTPUHUTA

8.3.1 O6LwWume nonoxeHus

MeToavKa M3MepeHus MakCMMasibHOro ¥ MWHUMAasbHOrO MnokasaTesieil OTpaxeHus npusefeHa B
8.3.2, a meTOAMKa M3MEpPEHUs NMPOU3BOJILHOIO nokasaresisa oTpaxeHns — B 8.3.3. B aTuX NyHKTax TepmuH
BUTPUHUT OTHOCWUTCA Kak KO BCeli rpynne BUTPUHMTA. Tak U Ana 0603HAYEHMS OLHOr0 WM HECKO/IbKUX
MauepanoB rpynnbl BUTPMHUTA. Kak ckasaHO BO BBefeHWM, BbI6Op Mauepasa BAUSET Ha pesynbrart
n3MepeHuss nokasatens oTpaxeHus. CnepoBaTenbHO, Npexe BCEro pellalT BOMPOC O TOM. Kakoii
mauepan 6yfgeT MCnonb3oBaH ANA U3MepeHwit. B 06bluHON npakTuke ANA W3MepeHus nokasarens
OTPaXeHUs WHAWBUAYANbHbLIX Yr/1eid WCNOMb3YT KOMNOTEMHUT U YNbMUHUT. Ecnnm gns usMepeHuit
MCNONb3YT APYroi Mauepan rpynnbl BUTPUHUTA. 3TO 065A3aTe/IbHO OTMEeYaloT B NPOTOKO/E UCMbITAHWIA.
Mpu onpegeneHny nokasarens OTPaXKeHWs YrosibHbIX CMecel 415 U3MEePEeHUin NCMOob3yoT BCe Malepasbl
rpynnbl BATPUHWUTA. NPUrOAHbIE AN 3TOW Lenn (0AHOPOAHbIE U UMEloLL e 3epHa AOCTaTOYHOTO pasmepa).

3epHa Mauepasna. BbIOpaHHOro 415 W3MEPEeHWN, AO0/MKHbI ObiTb PaBHOMEPHO pacnpefeneHbl no
BCeli MOBEPXHOCTU YrosIbHOTO 6pukeTa, OAHAKO 3epHa, pPacrnosioXKeHHble Mo KpasM MoMPOBaHHOM
NOBEPXHOCTU, NPU aHasIM3e UCK/IYaloT.

KonnyectBo Heo6Xx04MMbIX 3aMepoB 3aBUCUT OT LEeAM aHanusa, OT 3af4aHHOW NpeLuv3VOHHOCTY
onpeeneHns n 0T BeNIMYMHbI NoKasaTens oTpaXeHUs BUTPUHUTA aHaNn3nupyemoli npobbl. 3TO KONNYECTBO
MOXeT M3MeHATbCA oT 50 o 1000 (unm 6onee) B 3aBMCUMOCTM OT TOTO, Hanpumep, ABASAETCA NN Lenblo
aHanuMsa ycTaHOBMEeHWe cTagunm metamopdusma WHAMBUAYaNIbHOTO YIS, WM YCTaHOB/MIEHWE cocTasa
C/IOXHOW YrosibHOV CMecw € onpefeneHneM cragum metamopdurama Kax o cocTaBNSoLei.

8.3.2 M3mepeHne MakCMManbHOro 1 MMHUMaIbHOro Nokasarteseli OTpaxeHust BUTPUHMUTA B Macsie

M3mepeHns nposBogAT € MOMOLLbIO MUKPOCKONa C YCTaHOBJIEHHbIM mnonapusatopom (cm. 8.1.2)
nocne NpoBeAeHNs NOIHON NpoBepkn paboTsl Mukpockona (8.1 u 8.2).

Cpasy nocfie rpagyvpoBku npubopa aHwaMg-6puKeT ¢ MoSIMPOBAHHOW MOBEPXHOCTLID, POBHO
YCT@HOB/IEHHbI/ Ha NPeAMEeTHOM CTek/e, MOMeLLaloT Ha NPeAMETHbIA CTOIMK MUKpOCKONa TakuM obpasom,
4YTo6bl HayaTb WM3MEpPeHUs C Kakoro-nnbo yraa MOBEepXHOCTU, NpefHasHayeHHol A4S u3MepeHuid. Ha
NnosIpOBaHHY0 MOBEPXHOCTb HAHOCAT MMMEPCUOHHOE Macso W MpPou3BOAAT (POKYCUPOBKY, [06MBasChb
4YeTKOro N306paeHus.

MepemewaloT CTOMMK MUKPOCKONA C MOMOLLbIO npenapaToBoAuTens A0 Tex nop, noka
nepekpecTne HuUTei okynspa He cdoKycupyeTcs Ha NOBEPXHOCTW BUTPUHWUTA. NPUTOAHON ANA U3MEPEHUIA.
lMoBepxHOCTb, NpefHasHayeHHas A8 W3MEpPeHWid, He [O0/KHA VMeTb TpelvH, AedeKToB MOSMPOBKHU,
MUHEpanbHbIX BK/YEHWA UAn penbeda M [OMKHA HAXOAMTbLCSA Ha HEKOTOPOM PacCTOSHUM OT rpaHuL,
Mauepana.
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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.

MpunmeyaHune — MNpu noBopoTe npenapata Ha 360" B naeasibHOM C/y4aB MOryT 6bITb MOJYYEHbI ABA
NAEHTUYHBIX MAKCUMaUIbHbIX U MUHUMa/IbHBIX NoKasaHus. Eciv ABa nokasaHus 3HauuTe/IbHO OT/nYatoTcs Apyr ot
[pyra, ycTaHas/NMBalOT MPUYMHY TaKOrO PACXOXAEHWA W YCTpaHsalT ee. VHorga npuuuHOi OWKnGKM MOryT ObiTb
ny3bIpbkv BO34yxa B Mac/e, nonajarolime Ha n3MepsiemMblii yyacTok. B Takom criyyaB nokasaHusi He yuuTbIBAOT U
yoansoT ny3bipbkn BO3fyXa, ONyckas WM MoAHUMas CTO/IMK MUKpOcKona {B 3aBUMCMMOCTM OT KOHCTPYKLWW).
MepeAHIOl0 NOBEPXHOCTb /IMH3bl O6BLEKTMBA NPOTVPAOT TKaHbK A1 ONTUKKM, CHOBA HAHOCAT Kamil macnia Ha
NnoBepxHOCTb 06pasLia u NPon3BOAAT POKYCMPOBKY

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
NPOTUBOMOJIOXKHYIO CTOPOHY, NPOM3BOAA MPW 3TOM M3MEPEHUs fnokasaTens oTpaxeHus. PaccTosiHne, 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
BUTPUHMTA. B Kaxaom K3MepssieMOM 3epHO OnpeAesiaioT MakCUMaslbHOe U MUHUMasIbHOE 3HauvyeHus
rnokasaTens OTpaxeHus, MONyyYeHHble nNpu BpaweHuM npegMeTHOro CcTOAMKa MUKpocKona.
MakcumanbHblli M MUHMManbHbI  NokasaTenn oTpaxedns (Romil u Ramr) BbMMCAAKT  Kak
cpegHeapumeTUYeCKMe  3HAYEHUS  MakcuMasbllWX W MUHMMAabHbIX — NokasaHwii  npubopa,
COOTBETCTBEHHO.

Ecnn uccnepgyemslin obpasew, aBnsgeTCcA CMeCblo yrneid, To nponssogaT 500 nsmepenuii.

Ha kaxgom aHwnug-wTyde (7.4) 4OMKHO 6bITb n3mMepeHo 10 nnn 6onee yyacTKOB BUTPUHUTA
B 3aBUCHMOCT M OT CTEeNeHn aHn3o0TPONuM ncciegyemoro obpasua v uenei nccnegoBaHus.

Mepes HayanoM u3MepeHuid aHWANg-WTyd ycTaHaBAMBalT Tak. 4YT0b6bl NAOCKOCTb
HacnoeHnsa 6blna NnepneHAvKyNspHa najakoLwemy nyyky ceeTa. B kaxgoi msmepsemoit Touke HaxogaT
NosIoXeHne, Npy KOTOPOM MokasaHve npubéopa MakCMMasibHO, a 3aTeM 3anucbiBalT MoKasaHus yepes
Kaxgble 90° noBopoTa CTOMAMKA MUKpOCKONa Mpu ero BpalweHnm Ha 360°. MakcumasnbHbIi 1
MUHUMasbHbIA nokaszaTenu oTpaxeHus (Romal m Rarin) BbIUMCAAIT Kak cpefHeapucmeTuyeckme
3HaYeHNs MakCMMasbHbIX 1 MMHUMaNbHbIX NOKa3aHuii Npubopa, Co0TBETCTBEHHO.

8.3.3 VI3mepeHune Nnpon3BONLHOrO nokasatens oTpaxeHus BuTpuHuTa B macre (Raf)

M3mepeHns npoBOAAT nocne npoBefAeHVs MOMHON npoBepku paboTbl Mukpockona (8.1 n 8.2) n
rpagyvpoBkn annapaTypbl (8.2.5) Tak xe. kak onucaHo B 8.3.2. HO 6e3 monspusatopa un 6e3 BpaleHus
obpasua.

M3amepeHns nokasaTens OTpaXeHWs BUTPUHMTA Npobbl NPOAO/HKAKT A0 TeX Mop. noka He 6yaeTt
nosyyeHo Tpebyemoe YMCNo pe3yibTaToB U3MEepPEHWA.

Ha kaxgom aHwnnd-6prkeTe BbINONHALT OoT 40 go 100 n 60n1eB M3MepeHuii B 3aBUCMMOCTH
0T OJHOPOAHOCTM M CTEMEHW aHM3oTponuM wuccnegyemoro obpasuya. KonmuyecTBO u3MepeHui
yBe/IMUMBalT C MOBblWEHNEM HEOAHOPOAHOCTU cocTasa rpynnbl FYYMUHUTA U BUTPUHUTA. a Takxe
NpU BbIP@XEHHON aHN30TPONUN KaMeHHbIX Yrieli n aHTpauuToB.

KonuuecTBO wM3MepeHuidi gns o6pasuos, cogepxalwiux TBepfoe paccesHHOe opraHuyeckoe
BelecTBO, onpejenseTCcsa XxapakTepoM 1 pasMepaMu 3TUX BKIIOYEHUA N MOXeT OblTb 3HAUNTE/IbHO
MeHbLLUe.

[na ycTaHoBneHnsa cocTasa yronbilwx cMmecei no penokTorpammam Heob6xoanMo nNpoBecTw
He meHee 500 u3mepeHuin Ha ABYyX aHwWAug-bpukeTax uccnegyemoin npobel. Ecnnm yvacTwue yrnei
pasnuuHbIX cCTaanin MeTamopdunama, BXOAALWMX B COCTaB LMXThbl, HeMb3s YCTAaHOBUTb OAHO3HAYHO,
npoBoAAaT euwe 100 u3MepeHwin, a npu HeobxogumocTw ewe 100. M Tak A0 Tex Nop. noka ux
KO/IM4eCTBO He ByaeT AOCTaTOuHbIM. MpeaenbHoe KoNM4yecTBO n3mMepeHuii — 1000.

0
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Ha Kaxgom aHWAng-wTydB BbINOAHAT A0 20 n3mMepeHuii B ABYX B3aVIMHO NeprneHanKYNAapHbIX
HanpasneHnax. Jna aToro aHWAMg-wWTyd ycTaHaBIMBalT Tak. YT006bl NIOCKOCTb HAacnoeHnus 6bina
nepneHaukynapHa najawliemMy nyyky cBeTa. Y4yacTKu ANA U3MEPEHWl BblGMpaloT Tak. YTO00bl OHM
pacnonaranvucb paBHOMEPHO MO BCeW MOBEPXHOCTU BUT PUHUT A NCCeayeMoro aHwnm-wryda.

Mpon3BoNbHbIA NokasaTesnb oTpaxeHnsa (ROI) BblunCAAT Kak cpefHeapudMeTUYECKOe BCex
N3MEPEHNA.

8.3.4 W3mepeHue nokasaTeneli 0O TPaxeHNs B BO3Ayxe

OnpefeneHnsi MakCMMasnbHOro, MUHVMAaNbHOTO M NPOW3BOJILHOIO MokasaTeseli oTpaXxeHus B
Bo3gyxe (Rajmao mm n RA) ponyckaeTca NpoBOANTb [ANS nNpeaBapu-TBAbHON OUEHKN CcTagui
mMeTamopdurama.

M3mepeHusa B BO3fyxe NPOBOAAT aHanornMyHo U3MepeHnssM B UMMEPCUOHHOM Macne npu 6ones
HU3KNX 3HauyeHWaX anepTYpPHON Auadparmbl, HanpsHXXeHns ocBeTuTens n paboyero HanpsHKeHus
(PO T 03/1EKTPOHHOI0 YMHOXUTENA (DIY).

Ha uccnegyemom aHWwnug-6prkeTe HEO6XOAMMO BbINOMHUTL 20-30 uU3MepeHuii, Ha aHwnndg-
wTyds — 10 n 6onee.

9 O6paboTka pe3y/nbTaroB

9.1 PesynbTat aHanu3a npeactaBnAlnT B BUAE OTAENLHOIO 3HAYEHUA rnokasaTtens oTpaxeHua unmn
B BMAE psfa 3HA4YeHUl nokasaTens oTpaxeHusi, U3MepeHHbix ¢ uHTepanom 0.05 % (VSV-wara) nnm c
nHtepsanom 0.10 % (V-war). Ecnm HeobxoAnMo npeacTaBuTb NokasaTeNb OTPaXeHWs WccrefoBaHHOM
npo6bl, BbLIMUCAAKT cpefHeapudMeTUyeckoe 3HavyeHne R MakCyMasbHOro, MWHWMasbHOro WK
NpPOW3BO/ILHOIO MoKa3aTe s OTPAaXEHNs B NPOLEHTAaX, a Takke CTaHA4APTHOE OTK/IOHEHME <ITIO C/lefyloLnM
hopmynam:

R = e (2)

a- 3)
\ n(n-1)
rne R — cpegHeapudmeTnyeckoe 3HauYeHUe MakCMManbHOro, MUHUMaslbHOTO
W NPOM3BOJILHOTO NokasaTensa oTpaxeHus. %;
R, — oTAenbLHoe u3MepeHHoe 3HavyeHne COOTBETCTBYHOLWEro nokasaresns
oTpaxeHus, %;

N — YUC/I0 N3MEPEHWIA;

<— cTaHJapTHOe OTK/IOHEHMe.

3HayeHMa nokasarensa oTpaxeHusa 3anucbiBatoT, OKPYrAAsA 40 BTOPOro AeCATUYHOMO 3Haka.

B npoTokone wucnbiTaHW yKa3biBawT YWCNO W3MEpPEHWA, a Takke NPUBOAAT cCBefeHuss 06
NOeHTUUKaLMM MaLepanos rpynnbl BUTPMHUTA. HA KOTOPbIX NPOBOAMIN N3MEPEHMS.

9.2 B KauecTBe [OMONHUTE/NLHOrO NapamMeTpa BbIUUCAAIOT MNoKasaTeNb aHW3oTponuu
oTpaxeHnsi. AR. B npoueHTax, no hopmyrne.

Ro.tna* ~ R&nin

Y = e — 100 @)

MpuMeuyaHne — PaccuiTbiBaTb MoKasaTe/lb aHU3OTPOMUM OTPKEHUS CredyeT Mo pesy/bTaram
U3MepeHns nokasaresneii OTPaKeHUs BUTPUHUTA 8 aHLLMG-LUTYdax.

9.3 O6paboTKy pe3ynbTaTOoB N3MepPEHUi i B 06bIKHOBEHHOM W MOMSIPU30BAHHOM CBET € B BO3/yXe
aNnsS  aHWwnud-6pvkeTOB ¥ aHWMg-WTYydoB MpPoBOAAT aHalorMyHo 06paboTke pe3ynbTaToB
n3MepeHuii B MMMepcroHHoMm macne (9.1).

9.4 Pe3ynbTaTbl aHanu3a MOryT ObITb MpefcTasfieHbl B BuAe pedpiektorpammsbl. Mpumep 3anucu
pe3ynbTaToB M3MepeHunii NnpuBedeH B Tabnvue 2. PedhnektorpammMa. NOCTPOEHHAsA MO AaHHbIM Tabnuubl 2.
n3obpaxeHa Ha pucyHke 4.

Mpn npoBefeHWM WU3MepeHWit C LWaroBbiM WHTEPBA/IOM W3MEPEHHblE 3HAyeHWs nokasaTens
oTpaXeHns 06beANHAT B rpynnbl ¢ MHTepBasiom 0.1 %, Npu M3MEpEeHUsIX C MOJyLaroBbiM MHTEPBA/IOM
N3MepeHHble nokasaTesim oTpaXeHns 06beAUHAIOT B rpynnbl ¢ MHTepBasiom 0,05 %. MockosbKy 3HauyeHus
nokasarensi OTpaXKeHWs 3anucbiBaldT C TOYHOCTbIO [0 BTOPOr0 [AECATMYHOIO 3HakKa, BO U3bexaHue

n
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NEpeKpbLITUS OTAeNbHLIX TPYNN AefleHue 3HauyeHuidi Ha rpynnbl NMPoOU3BOAAT, Hanpumep, creayluwmm

o6pasom:
- WwaroBblii MHTEpBan : 3HavyeHus ot 0.60 go 0.69; ot 0,70 go 0,79; ... CO CpeaHUM 3HAYEHUEM B

o6nactu ot 0.60 go 0,69. paBHbiM 0.645;
- nonywaroBblii MHTepBan : 3HaveHus ot 0.60 go 0.64; ot 0,65 fo 0.69; ... CO cCpefHUM 3HAYEHUEM

B 06nacTtu ot 0.60 go 0.64. paBHbIM 0.62.



Tab6bnwuuya

YronibHOW cMecK

FOCT P 55659-2013

2 — TMpuvep npeAcTaBfeHnst Pes3ynbTaToB W3MEPeHUs nokasaTesis OTPaKeHUst

Mpo6a No : Cmecb No 1

V|3MepﬂeMbIVl nokKkasaTte/sib OTpaXeHUaA:

MokasaTtenb

OTpaxeHus a
o1 0.40 po 0.44
ot 0.45 po 0,49
ot 0.50 go 0.54
ot 0.55 go 0.59
ot 0.60 go 0.64
ot 0.65 go 0.69
ot 0.70 go 0.74
ot 0.75 go 0.79
o1 0,80 o 0.84
ot 0.85 go 0.89
ot 0.90 go 0.94
ot 0.95 po 0,99
ot 1.00 go 1.04
ot 1.05 go 1.09
ot 1.10 go 114
ot 1.15 go 1,19

O6lLee YNCNO UIMEPEHUIA, N :
CpefiHee 3HaueHue nokasaresisi oTpaxeHus. R :

CraHpapTHOe OTK/I0HeHune, <T:

Konuyectso
HabnaeHnl’

2
12
12
15
14
39
78

MpoueHT
HabngeHnn

B owwnn |

Mpon3BO/bHbIV

MNoka3aTtenb

oTpaxeHus a
ot 1.20 go 1.24
ot 1.25 go 1.29
ot 1.30 go 1.34
ot 1.35 g0 1.39
ot 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 o 1.69
ot 1.70 go 1,74
ot 1.75 go 1.79
ort 1.80 go 1.84
ot 1.85 go 1.89
o1 1.90 o 1.94
ot 1.95 no 1.99

500

1,32 %

0.200

“ BEPXHSAS1 U HMKHSAS rPaHuLLbl MOTYT GbITb U3MEHEHbI.

Konunyectso
Hab6nogeHn
47
39
18
20
23
29
66
65
13

MpoueHT
HabngeHnn

13



FOCT P55659-2013

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 — MaKcuMMasibHbIi UM NMPOU3BO/ILHLIN NMoKa3aTe b OTpakeHus. %; Y — [0/ U3MepeHuii B
AaHHoW obnactn. %

PucyHok 4 — Pecbnektorpamma pesynbTaToB M3MEPEHUIi NokasaTenss OTpaXKeHUs YronbHON cMecH,
NOCTPOEHHasa NodaHHbIM, NpuBeAeHHbIM B Tabnuue 2

10 TMpeun3noHHOCTb

10.1 MoBTOpPAEMOCTb

[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, BEIYMCASAIOT N0 hopmyne:

r=(2n2)(T, ®)

roe  a, — TeopeTnyeckoe cTaHAapTHOE OTK/IOHEHMe.

MoBTOpPAEMOCTb 3aBUCUT OT psfa (PakTopoB, BKIOYAA cnepyloLme:

- TOYHOCTb TrpadyvpoBKM annapaTypbl OrpaHMyeHa TOYHOCTbIO MOAFOTOBKA W U3MEpeHUst
rnokasaTtesieil oTpaxeHus aTasioHoB (cMm. 8.2);

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

- OfPaHWYEHHOCTb KOMMYEeCTBA W3MEPEHU W HEKOTOPbI pa3bpoc nokasaTeneli OTpaxeHUs
OTAE/NbHbIX 3epeH BUTPUHWUTA faXe Npu aHanus3e WHAMBUAYa/IbHOrO YrAs, W3BAEYEHHOTo W3 OfHOro
nnacra.

14
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B pesynbTate BAMSAHUA yKa3aHHbIX (PaKTOpPOB BesIMYMHA CTaHAAPTHOrO OTK/OHEHUSA npu
onpeAesieHMN nokasaTens OTPaXeHWs WHAWBMAYanbHOro yraa npubnwxaetca k 0,02 %. 4to
cooTeeTCcTBYeT nostopsemoctn 0,06 %.

10.2 Bocnpoun3BoAMMOCTb

BocnponssogumocTb  pe3ynbTaToB  ONpefesieHns  CpeAHero  MakCMMaslbHOro,  CpegHero
MWHUM&/IbHOTO WAW CpefHero Mpou3BOJILHOIO MoKasaTesia OTpaKeHWs onpefesniseTca pacxoxaeHvem
pe3ynbTaToB [ABYX OTAE/IbHbIX ONpefeneHunii, npoBe-AeHHbIX ABYMSA pasHbIMW UCMNOMHUTENSAMU C
MCMNOMb30BaHWEM pasHoli annapaTtypbl U C OAMHAKOBbIM KOMMYECTBOM W3MEPEHWii Ha ABYX pasHbIX
aHWNnd-6pmkeTax, M3roToB-fIEHHbIX M3 NOPLMIA, OTOGPaHHbLIX OT OAHOW W TON Xe npobbl, Npu ypoBHE
[oBepumn-TeNbHON BePOATHOCTM 95 %. Bocnpon3sogmmocTb, R, BbIYMCAAT No dopmyne:

/7=(2,L)<r. ©)

rae (Ta— Habniogaemoe cTaHAAPTHOE OTKOHEHMe.

MpegnonaraeTcs, YTO WCNOTHUTENN UMEIOT AOCTATOYHBIA ONbIT B MAEHTUMKALUM MaLepanos. a
rnokasatesin OTpaKeHUs 3Tas/IOHOB A0CTOBEPHbI. CTaHAAapTHOEe OTK/NOHEHWE pe3ynbTaTtoB onpefeneHuns
cpefHero nokasaTtens OTPaXeHWs, NOMYYEHHbIX Pas3NYHbIMW WCMOMHUTENSAMU B pasHbIX fabopatopusx,
coctasnset 0,03 %, 4To cooTBETCTBYET BOCNpoussoaumocTu 0,085 %.

10.3 [onyckaemble pacxoXAeHua Mexay pesynbTaTamu OonpejeneHus nokasaTend
oTpaxeHus

PacxoxaeHns Mmexay pesynbTaTamu OnpejeneHvus CcpefHuX mnokasaTenein oTpaxeHus
BUTPUHATA. MNOMYYEHHbIMW B OAHOW na6opaTopun (NOBTOPSAEMOCTb) W B pasHbix flabopaTopusix
(BOCNPOMN3BOAMMOCTb), HE AO/MKHbI MPEBbIWAT b 3HAYEHWUIA, NpUBEAEHHbIX B Tabnuue 3.

Ta6nuya 3—/Jlonyckaemble PaCXOXAeHUs MexXay pesybTaTamu onpeaeneHus nokasaTenei
OTpaXeHVss BUTPUHNUT A

Moka3saTenb MakcumasnbHo fonyckaemoe pacxoxaeHve. % KonunyecTBo
oTpaxeHus. % abCcoNoTHbIN n3MepeHunin
lMoBTOpsieMoCTb Bocnpou3BogMmMocTb

o0 1.0BkNtOU. 0.02 0.03 40
1.01-1.50 0.03 0.05 40
1.51-2.00 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
Bones 5.0 0.10 0.15 500

11 MpoToKon ncnbiTaHui

MpoToKON MCNbITaHWUIA AOMKEH COAepXaTb CNeayoLLyo nHopmaLmio:

a) CCbI/IKY Ha HaCTOALWMIA cTaHaapT;

6) noapobHble cBefeHNs, HeobxoanMMble ANA naeHTUugrkaLum npoobsl,

B) AaTy UCMbITaHWiA;

r) obLyee YnCo N3MEPEHMWIA;

[) TN U3MEepeHWii, T. e. Kakoli nokasateslb OTPaKEHUs onpegenieH: MakcuMasbHbIA, MUHUMAlbHBI
WAV NPOU3BOJbHBbIN;

€) TVN ¥ COOTHOLLIEeHNe MaLepasioB rpynnbl BUTPUHUTA. UCMO/b30BaHHbIX A1 ONpeAeneHus;

X) pe3ynbTaTbl UCMbITAHUS;
3) Nobble Apyrne 0co6eHHOCTU NPOo6bl, 0GHAPYXEHHbIE MPU UCMLITAHUU U UMEloLLe OTHOLLIEHME K

VHTEpNpeTauun pe3ynbTaTos.
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