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MpeaucnoBue

Llenn, ocHOBHbIE NpUHLUMNBLI U 0BLMe npaBuna NnpoBeaeHuss paboT N0 MEXTOCYAapCTBEHHONW CTaHaap-
Tusaumm yctaHoeneHbsl FOCT 1.0 «MexrocyaapctseHHas cuctema craHgaptusaumn. OCHOBHbIE MOMOXEHUS»
n NOCT 1.2 «MexrocyaapcrtBeHHasa cuctema craHgaptusauuun. CtaHaapTel MEXrocyaapCcTBEHHbIE, Npasuna
U pekoMeHZauumn No MEXrocyAapCTBEHHOW cTangapTusauuu. Mpasuna paspaboTku, NPUHATMSA, OBHOBREHUSA
1 OTMEHbI»

CBefeHus o ctaHpapTe

1 NOArOTOBNEH ®eaepanbHbIM rOCYAapCTBEHHbLIM YHUTAPHbLIM NpeanpuaTnem « POCCUCKUIA Hay4HO-
TEXHUYECKMI LEeHTP nHdbopmauum no ctaHgapTusayum, METPONOrun n oueHke cootsetcTausy (Pryrl «CTAH-
OAPTUH®OPM»), MexrocyaapCTBeHHbIM TEXHUYECKMM KOMUTETOM Nno cTaHaaptusauunm MTK 31 «HedraHble
TOMMMBA U CMa304YHbIE MaTepuanbl» Ha OCHOBE COBCTBEHHOrO MEpPeBOAA HA PYCCKUI SA3bIK AHIMOSA3bIYHOM
BEpCUM CTaHAAPTa, YKA3aHHOIO B NyHKTE 5

2 BHECEH ®egeparnbHbIM areHTCTBOM MO TEXHUYECKOMY PerynupoBaHuio U METPOSOrMu

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAapTU3aLuu, METPONOrum u ceptudukauun (npo-
Tokon ot 30 okTabpsa 2019 r. Ne 123-M)

3a NpuHATUE NPOronocoBasnu:;

KpaTkoe HanMeHoBaHWe cTpaHbi Koa cTpaHbl CokpalleHHoe HanMeHoBaHe
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLuoHanbLHoro opraHa no ctaHAapTusaLumn
Benapycb BY [occTangapt Pecnybnukv Benapych
KasaxcTaH KZ [occTanpapT Pecnybnvkn Kasaxctan
Kuprusus KG KblprblacTangapT
Poccusa RU PocctaHgapT
Y3bekncraH uz Yactangapt

4 Mpukazom degepanbHOro areHTCTBa No TEXHUYECKOMY PErynupoOBaHUIO U METPONOrMKU OT 22 HOAGPA
2019 r. Ne 1237-CcT MexrocyaapcTtBeHHbln ctaHaapt FOCT 32139—2019 BBeaeH B AeiCTBME B KaYeCTBE Ha-
uuoHansHoro craHgapra Poccuiickon ®eagepauum ¢ 1 mionsa 2020 r.

5 HacTtoawmii ctaHaapt uaeHtTuden cranaapry ASTM D4294 — 1681 «CtaHaapTHblii MeToa onpeae-
neHust cepbl B HeTU M HedTenpoayKTax SHEpProguMcrnepCUOHHON PEHTreHOMNYOPECUEHTHON CnekTpome-
Tpuei» («Standard test method for sulfur in petroleum and petroleum products by energy dispersive X-ray
fluorescence spectrometryy, IDT).

CraHgapt paspabotaH nogkomuteTom D02.03 «3neMeHTHbIN aHanus» komuteta D02 «Hedrenpoayk-
Tbl U CMA304HbIE MaTepuanbl» AMEPUKAHCKOro OBLLECTBa NO UCNLITaHUAM U matepuanam (ASTM).

HaumMmeHoBaHWe HACTOALLErO CTaHAapTa MU3MEHEHO OTHOCUTENLHO HAMMEHOBAHUA YKa3aHHOTO CTaHaap-
Ta ASTM ansa npuseaenuna B coorsercreme ¢ NOCT 1.5 (nogpasaen 3.6).

Mpu NpUMEHEHNN HACTOALLETO CTaHAapTa PEKOMEHAYETCA UCMOSNb30BaTh BMECTO CCbINIOYHbIX CTaHAAp-
TO0B ASTM COOTBETCTBYIOLLME UM MEXTOCYAAPCTBEHHbIE CTAHAAPTLI, CBEAEHMS O KOTOPLIX NPUBEAEHbLI B A0-
NOMHUTENbHOM NpUnoXxeHun JA

6 BSAMEH roCT 32139—2013
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UHpopmauuss 0 esedeHuu e Oelicmesue (npekpawieHuu delicmeus) Hacmosawe2o cmaHdéapma u usme-
HeHull Kk HeMy Ha meppumopuu ykasaHHbiX ebiue eocydapcme nybnuKyemes e ykasamensax HayuoHarbHbIX
cmaHOapmos, usdasaemMbix 8 IMUX 20cydapcmeax, a makxe e cemu VlHmepHem Ha calimax coomeemecmey-
oWuX HaUUOHanbHbIX 0p2aHoe o cmaHd0apmusayuu.

B cniyyae nepecmompa, uaMeHeHus uniud OMMeHb! Hacmosiuieeo cmandapma coomeememeyoujas UH-
gopmayus 6ydem onybrniukosaHa Ha oghuyuarbHOM UHMepHem-caiime MexezocydapcmeeHHo020 coeema o
cmarfapmu3sayuu, Memporoauu u cepmuchuxkayuu 8 kamarnoze «MexaocydapcmeeHHble crmaHdapmbi»
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B Poccuiickon deaepauum HaACTOALWMIA CTaHAAPT HEe MOXET ObiTb MONHOCTbLIO UNK
YaCTMYHO BOCNPOU3IBEAEH, TUPAXXUPOBAH U PacnpoCTpaHeH B KavecTBe 0uULUanbHOro
n3ganua 6e3 paspeweHun degepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryrMpoBaHUIo
un MeTponormm
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M E XT FoCcCcyYyagAPCTUBTETHTHHB H C TAHJAAPT

HE®Tb N HE®@TENMPOAYKTbI

Onpeaenexne cooepXaHus Cepbl METOAO0M 3Heproaucne pcUoHHOM
PeHTreHo(PrlyopecLeHTHON CNEeKTPOMETPUN

Petroleum and petroleum products. Determination of sulfur content by energy dispersive X-ray fluorescence
spectrometry method

Dara BBeaeHua — 2020—07—01

1 O6nacTb NnpUMmeHeHus

1.1 Hacrosawmi ctaHgapTt ycTraHaBnuBaeT MeTod onpeaeneHns obLiero cogepxaHusi cepbl B HedpTn u
HedbTenpoaykTax, NPeaCcTaBnAlLWmMX coboi ogHodasHble NPOAYKTbI W XMAKOCTM B YCMOBUSIX OKPY>KatoLLen
cpeabl, CNOCOBHbIE PaKUKATLCA NPU YMEPEHHOM HarpeBaHUW UM PacTBOPUMbIE B YINEBOAOPOAHbLIX pac-
TBOPUTENSAX. TaKUMKU NMPOAYKTAMU AABMAKOTCH AU3ENBHOE U CYA0BOE TOMNUBO, PEAKTUBHOE TOMMMUBO, KEPOCHH,
Apyrue AnCTunnsaTbl HedpTu, HadTa, HedPTAHON OCcTaToK, Ma3yT, 6a30BOE CMa304HOE MAacso, rMapaBnu4eckoe
Macno, HedTb, HEITUNMPOBAHHbIA GEH3WH, 3TaHONbHOE TONNMBO, BUOAU3ENbHOE TOMMMBO (CM. NpUMeYa-
Hue 2) n gpyrue nogobHble HedpTeENPOaYKThI.

Mpumedarnune 1—Tonnuea, cogepxallue B Ka4eCTBE OKCUreHaTOB 3TaHOMN UMK METaHOM, COAepPXKaHNe KOTopbIX
NpeBbILLAET 3Ha4YeHUs!, yKasaHHble B Tabnuue 1, MOryT 6biTb UCMbITaHbl HACTOALLMM METOAOM, HO NOMOXEHUA NO NpeLu-
3MOHHOCTHU U CMELLEHUIO K HUM He NPUMEHUMBI (CM. NpunoxeHue X3).

MpumedaHue 2— C Uenbto obecneveHns TOHHOCTU pesynsTaToB UCTIbITaHWUIA 06pasLoB ¢ BLICOKUM COAEpXKaHU-
eM kucrnopoga (6onee 3 % macc.) oHW BOSKHBI GbiTb pasbaBneHsl, kak ykasaHo B 1.3, unu gonxeH 6biTb npoBegeH nog6op
MaTpuLbl, COOTBETCTBYIOL e 0BpasLy.

1.2 B MexxnabopaTopHbIX UCMbITAHWAX NO ONpeAeneHnto NPELM3UOHHOCTU BbINo YCTaHOBMEHO, YTO Ana-
nasoH onpeaeneHus cepbl HACTOAWMM MeToAO0M cocTasnseT ot 17,0 mr/kr 4o 4,6 % macc. OueHka 0bbeau-
HEHHOro npegena konuyecrseHHoro onpeaeneHua (PLOQ) HacTosLwero Meroaa UCNbITaHW, BLIYUCIIEHHAA M0
ASTM D6259, cocrasnset 16,0 mr/kr. Mockonbky 060pya0BaHUE, UCTIONbL3YEMOE AN UCMbITAHUIA MO HACTOS-
LLEMY METOAY, MOXET OTNUYaTLCA NO YYBCTBUTENBHOCTU, TO NPMMEHUMOCTb HACTOSILLIET0 METOAA UCTIbITAHUS
Ans coaepxaHusa cepbl npubnuantenbHo meHee 20,0 Mr/kr crieayet onpeaensitb B KaXAOM KOHKPETHOM Crly-
yae. OueHka npegena oOHapYXeHUA PaBHa TPEXKPATHOMY CpeAHEKBapaTUMHOMY OTKIIOHEHUIO BOCTIPOM3BO-
AWMOCTH, @ OLiEHKA Npedera KoNMYecTBEHHOro onpeaenexus’) — aecaTukpaTHOMY cpeHEKBaPaTUHHOMY
OTKIOHEHUIO BOCNPON3BOANMOCTH.

Ta6nunya 1 — CogepxaHue MeLalOLMX KOMMOHEHTOBA)

HaumeHoBaHue KOMMNOHeHTa ﬂonycmmoe cofepxaHue, % macc.
docdop 0,3
LiuHk 0,6
Bapuii 0,8

1) Analytical Chemistry, Vol. 55, 1983, pp. 2210—2218. (AHanuTU4eckast Xumusi, Tom 55, 1983 r,, ¢. 2210—2218).

UspaHune odpmumansHoe
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OkoHyYaHue mabnuupi 1

HaumeHoBaHMe KOMMOHeHTa HonycTtumoe cogepxaHnue, % mace.

CsuHel, 0,9
Kanbyui 1,0
Xnop 3,0
STaHon (cM. npumevanune 11) 8,6
MetaHon (cM. npumedanue 11) 6,0
Metunosble acpupsl XKupHbIx knenot (FAME) 5,0

A) 3HaueHNs AOMYCTMMOrO COAEPKaHWUS MeLLaloWMX KOMMNOHEHTOB, yKasaHHble B HacTosel Tabnuue, Gbinu
YCTaHOBMNEHbl BbIYUCIEHWEM CYMMbI NPOW3BEAEHUA MaccoBOro koadduuMeHTa NOrMOLWEHUA Ha MaccoBylo A0NI0
Kaxporo npucyTCTBYHOLLEro KOMMNOHEHTa. BelMucneHns npoBoannu Ans pasbaBneHHbIX NpeacTaBuTeNbHLIX 06pasLos,
cofepxalyux npumepHo 3,0 % meluarowmx kKomnoHeHToB 1 0,5 % cepbl.

1.3 O6pasubl ¢ cogepxxaHuem cepbl Gonee 4,6 % macc. MOXHO pa3GaBUTb Takum 06pa3om, 4ToGbl Co-
JAepxaHue cepbl B pa3baBneHHOM NPOAYKTE HAXOAUNOCH B AnanasoHe onpeaeneHus, NpeaycMOTPEHHOM Ha-
CTOSILLUMM METOAOM McnbiTaHuA. 10 cpaBHEHUIO C HepasbaBneHHbIMM 0Opasuamu pasbaeneHHble obpasubl
MOTYT gaBaTtb 66nbLUKe OWKnbKKM, YeM NPUBEAEHHbIE B pasaene 16.

1.4 Pe3ynbTaTbl UCMbITaHWUA NETY4nX 06pa3sLoB (Takux, kak 6eH3UH C BLICOKMM AaBNEHWEM HACILLEHHbIX
napoB UMK nerkue yrnesogopo/bl) MOTyT He COOTBETCTBOBATb YCTAHOBNEHHOW NPELM3MOHHOCTU U3-3a U36U-
paTernbHbIX NOTEPb NErkUX NPOAYKTOB BO BPEMS UCTbITAHUSA.

1.5 OCHOBHbIM AONYLLUEHUEM HACTOALLEro METOAA UCMbITAHUN ABNAETCA NPEANONOXKEHNE, YTO MaTPULbl
CTaHAapTOB U MaTpuUbl 06pa3LioB XOPOLLO COOTBETCTBYIOT APYr APYTY MW YTO Pa3nNUYMA B MaTPULAX YUTEHBI
(cM. 5.2). HecooTBeTcTBME MATPULL MOXKET ObITb BbI3BAHO PACXOXAEHUAMMN B COOTHOLLEHUU Yrnepos — BOAO-
poa (C/H) mexay obpasuamu u ctaHagaptamu (CM. pasgen 5) unu npucyTcTBuem Apyrmx rerepoaTtoMoB.

1.6 3HayeHuna B eguHuuax cuctemol CU paccmaTtpuBaloT Kak craHgaprHble. B HacToswem craHgapre
apyrue equHuubl USMEPEHUA He NCNONb3YIOT.

1.7 B HacTosILLEM CTaH4apTe He NPeayCMOTPEHO pacCMOTpEHUE BCeX BONPOCoB obecneveHus 6esonac-
HOCTHU, CBSA3aHHbIX C €ro npuMeHeHueM. Mornb3oBaTenb HACTOSILLErO CTaHAapTa HECET OTBETCTBEHHOCTL 3a
YCTaHOBJIEHWE COOTBETCTBYIOLLMX NPaBUIT N0 TEXHUKE BE30MacCHOCTM M OXpaHe 300POBbs NEPCOHana, a Takke
onpeaenser LenecoodbpasHOCTb NPUMEHEHNUS 3aKOHOAATENBHbLIX OTPAHUYEHUIA NEPER €ro UCNONb30BAHUEM.

2 HopmMmaTuBHbIE CCbINKU

B HacTosiLem cTaHgapTe UCNONb30BaHbl HOPMATMBHBIE CCIFIKM HA crieaylowme ctaHaapThl [ana aatu-
POBAaHHbIX CCbINOK MPUMEHSIIOT TOMNbKO YKa3aHHOE U3[jaHue CCbINIOYHOro CTaHAapTa, AN HeAaTUPOBAHHBLIX —
nocneaHee usgaHue (BKMovas BCE MU3MEHEHUS K HEMy)]:

2.1 Ctanpaptel ASTM?2)

ASTM D4057, Standard practice for manual sampling of petroleum and petroleum products (Ctangaprt-
Hasa nNpakTuka no py4yHomy oTbopy npob HedTn u HedpTenpoayKTOB)

ASTM D4177, Standard practice for automatic sampling of petroleum and petroleum products (Ctan-
JapTHas NnpakTuka no aBToMaTu4eckomy otbopy npob HedTu U HedTENnPOAYKTOB)

ASTM D6259, Standard practice for determination of a pooled limit of quantitation (CtanaaptHas npak-
TUKa No onpeaeneHnio 00bLEAMHEHHOTO NpeAena KONUYeCTBEHHOTO onpeaeneHns)

ASTM D6299, Standard practice for applying statistical quality assurance and control charting techniques
to evaluate analytical measurement system performance (CtaHgapTHaa npakTuka no NPUMEHEHUIo CTaTuCTu-
4YeCcKUX NpUemMoB 06ecneveHnsa Ka4ecTBa U KOHTPOMbHLIX AnarpaMm Ans oueHkU paboTbl aHaNUTUYECKOW U3-
MEPUTENbHON CUCTEMBI)

2) YTOUHUTL CcCBINKMA Ha cTaHAapTHl ASTM MOXHO Ha caitte ASTM www.astm.org unu B cryx6e NoAAEpX KU KNNeH-
ToB ASTM no agpecy aneKkTPOHHOIA nouTkl service@astm.org. MHdopmMaLmio 0 Tome exerofgHoro c6opHuka cTaHaapToB
(Annual Book of ASTM Standards) cnegyer cMoTpeTb Ha cTpaHuue cBofHOW MHdopMaLuK o cTaHAapTe Ha caitte ASTM.
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ASTM D7343, Standard practice for optimization, sample handling, calibration, and validation of X-ray
fluorescence spectrometry methods for elemental analysis of petroleum products and lubricants (Ctanaaprt-
Hasi MpaKkTuKa no onTumu3auum, pabote ¢ obpasuamu, kanubpoBKe U NPOBEPKE METOAOB PEHTreHOnyopec-
LIEHTHOI# CMEKTPOMETPUM A1 SNEMEHTHOrO aHanusa HedpTenpogyKTOB M CMA304HbIX MaTEPUanos)

ASTM E29, Standard practice for using significant digits in test data to determine conformance with
specifications (CTaHaapTHas npakTuka no NPUMEHEHUIO 3HaYaLux Uudp B AaHHbIX UCNBITAHUA ANA onpeae-
NeHusi COOTBETCTBUSA cneuuduKalmam)

3 CywHoOCTb MeToaa

3.1 MomMeLLatoT UCTbITYEMBIN 0Bpa3eL, B Ny4OK U3NYyYEHUS, MCMYCKAaeMOro PeHTreHOBCKOMN TPyOKoii. U3-
MEPSAIOT pe3ynbTupyloLlee Bo3bYXaeHHOe XapaKkTepuCTMHECKOe PEHTTEHOBCKOE N3MyYeHne U AN NonyYeHns
3Ha4eHus obLLero coaepXxaHus cepbl B NPOLEHTaX N0 MAacCe UMM MUNNMrpammax Ha Kunorpamm cpasHUBaKOT
MONYYEHHBIA CUrHAN CYETYMKA UMNYNbCOB C CUrHaNamu, NONy4YeHHbIMU NPWU UCMbITAHUW 3apaHee NPUroToB-
NEeHHbIX KannMbpoBOYHbIX 06pa3LOB, KOTOPLIE OXBATbIBAIOT MCCeAyeMbli Ananas3oH KoHueHTpauun: 0,0 %
macc. — 0,1 % macc.; 0,1 % macc. — 1,0 % macce.; 1,0 % macc. — 5,0 % macc. (cm. ASTM D7343).

4 HasHayeHue U npuMeHeHune

4.1 HacroAwwuin MeToa UCTbITaHWi obecnevmaeT ObLICTPOE U NPeLn3noHHoe onpeaeneHwe obLero co-
JepxaHus cepbl B HepTH M HedTenpoaykTax NpM MMHUMarnbHOW NoaroToeke obpasya. OOblMHOE Bpems aHa-
nm3a o6pasua coctasnsieT oT 1 40 5 MUH.

4.2 KayecTBO MHOMMX He(pTENPOAYKTOB CBA3AHO C KONMMYECTBOM MPUCYTCTBYIOLLEN B HUX Cepbl. 3Ha-
YeHue coaepXaHus cepbl HeoBxoaMMO ANA NPOU3BOACTBEHHbLIX uenen. Kpome T1oro, Ha deaepansHom, ro-
CyAapCTBEHHOM U MECTHOM YPOBHAX AEWCTBYIOT pernaMeHTbl, KOTOPbie OrPaHMYUBAlOT COAEepXaHUe Cepbl B
HeKOTOpbIX TONAMBAXS).

4.3 HacTosiuuii MeToa UCMbITaHUA npeaycMaTpuBaeT cnocot, NO3BONSAOLLUIA OnpeAenuTb COOTBETCTBUE
HedTENPOAYKTOB MO COAEMKAHMIO CEPbl TEXHUYECKUM YCIIOBUSIM UINTU HOPMATUBHBLIM NOKa3aTensiM.

4.4 Ecnn HacTOALLMI METOA NPUMEHSIIOT K HeddTenpoayKkTam ¢ MaTpuuen, 3HaYuTenNbHO OTnnYatoLencsa
OT MaTpuLbl KaNMOPOBOYHLIX MATEPUANOB, YCTAHOBMEHHbIX B 9.1, TO Npn NPeACTaBNEeHUN pesynkLTaToB cre-
Ayet cobnioaars npeaynpexxaeHus U pekoMeHaaumm, ykasaHHble B pasaene 5.

5 MNomexun

5.1 CnekTpanbHble NOMexy 00yCnoBneHbl BrU30CTbIO XapaKTe PUCTUHECKUX PEHTIEHOBCKUX NMHWUIA 3ne-
MEHTOB, cofepXalmxca B o6pasue, U orpaHUMEHHOI CNOCOBHOCTLIO AETEKTOpA NOMHOCTLIO UX pasaensThb.
B pesynbrare o6pa3syioTcs cnektpanbHble MUKW, KOTOPbIe NEePEKPLIBAIOT APYr Apyra. CnekTpanbHble NoMexu
MOTyT BO3HMKATb OT 00pa3sLoB, coaepalLux ankuncBuHeL, KpeMHuid, pocdop, Kanbuuin, Kanum, ranoreHuabl
M YaCTULbl KaTanu3aTopa B KOHUEHTpaLUsX, MPEBbLILLAIOLLIMX AECATYIO YaCTb UBMEPEHHOTO COAEPXaHUA Cepbl
unu 6onee Yem HECKONbKO COT MUMNMMIPaMMOB Ha kunorpamm (ppm). [Ina BBEASHMA NONPABOK HA NOMEXMU
cneayet o6paTUTLCA K UHCTPYKLMU U3TOTOBUTENS.

5.2 3dhbekTbl MaTpULbl 06YCNOBNEHb UBMEHEHUSIMU COAEPXKaHUS ANEMEHTOB B 00pa3sue. 3Th usMeHe-
HUA HEeNOCPEACTBEHHO BAMAIOT HA NOTMOLLEHWe PEHTIEHOBCKOTO U3NyYeHusl, YeM 1 U3MEHAIOT UHTEHCUBHOCTb
M3NYyYEeHUA KaKaoro anemeHta. Hanpumep, npucagku, ynydilaiowme 9KCnyaTaumoHHbIE XapakTepucTUku,
Takne Kak okcureHaTbl B 6€H3MHE, MOTYT BMUSITL HA pe3ynbTar onpeaeneHus coaepXaHus cepol. [pyrue cesa-
3aHHbIE C MATPULUEN NOMEXN MOTYT BO3HUKHYTb M3-3a MPUCAAO0K, COAEMKALLUX TSDKENble MEeTannbl, ankun-
CBUHEL U TaKne 3NEeMEHTbI, Kak KpeMHuiA, ocdop, KanbLui, Kanui U ranoreHuabl, 0COGEHHO €Cnu OHU Npu-
CYTCTBYIOT B KOHLEHTPaUUAX, NPEBbILLAIOLMX AECATYIO YacTb U3MEPEHHOIO coaepKaHusa cepbl unu Gonee
YyeM HECKONbKO COT MUAMMIPaMMOB Ha KurnorpaMmm [4actern Ha MUNNUOH (ppm)]. STK TUNbLI NOMEX Bceraa
NPUCYTCTBYIOT NPU PEHTTEHOMNYOPECLIEHTHOM aHANU3€E U HE UMEIOT OTHOLLIEHUS K CNEKTPArbHbIM NOMeExXam.

3 Ha TeppuTopuM rocyaapcts — uneHos EBpa3suiicKoro 3KOHOMUYECKOTO COMO3a [eMCTBYET TeXHUUEeCKMil
pernameHT TamoxeHHoro cotoza TP TC 013/2011 «O TpeboBaHUsAX K aBTOMOOUIILHOMY U aBUALMOHHOMY OeH3uHY,
AN3enbHOMY 1 CyA0BOMY TONNUBY, TONNUBY ANSl peaKTUBHbLIX ABUraTenei u MasyTty».
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5.3 KomneHcupoBatb 06a Tuna nomex, ykasaHHbiX B 5.1 U 5.2, B COBpeMeHHbIX Npubopax MOXHO C UC-
Nonb30BaHUEM BCTPOEHHOIO NPOrpaMMHOro obecneyeHus AnA 06paTHON CBEPTKU CNEKTPOB UNIW BHECEHUEM
NonNpaeKku Ha NEPEKPbLIBAHME U MOMPABKN HA MEXINEMEHTHOE BAMAHUE MHOXECTBEHHON perpeccuen unu apy-
rMMKM MaTeMaTU4EeCKUMU METOAAMM.

5.4 OGbIMHO HeMTENPOAYKTLI, UMEIOLLUE COCTAB, OTNINMYAIOWMNIACA OT Macen, ykasaHHbIX B 9.1, MOXHO
UCNbITbIBATL CO CTAHAAPTAMM, NPUTOTOBMIEHHLIMU HA OCHOBE MaTEPUAanNoB C TEM XE NN aHANOMMYHbIM COCTa-
BOM. Takum o6pa3om, OEH3MH MOXXHO MOAENUPOBATbL CMELLEHMEM N300KTaHa C TONYONOM B COOTHOLLEHUHN, KO-
TOpoe NpUBNMXaeTca K UCTUHHOMY COAEpPXaHUI0O apoMaTUYMECKUX YINeBOoAOPOAOB B UCMbITYEMbIX 00pasuax.
McnbiTaHus cTaHAapTOB, NMOMNYYEHHbIX U3 MOAENUPOBAHHOIO OEH3MHA, A0SKHBI NPUBOAUTL K BOnNee TOYHbIM
pesynesraram, YeM pesynbraTbl UCTILITAHWIA, MONYYEHHbIE C UCToNb3oBaHMEM Genbix macen. MpeanoxeHus no
UCMonb30BaHuIO pazbaBuTenei npuBeaeHsl B Tabnuue 2.

MpumMevyanue 3 —/[na HepTenpoayKToB, CoAEPKALLMX B3BELLEHHYIO BOAY, PEKOMEHAYETCA Nepes NpoBeAeHN-
eM ucnbiTaHusa o6espoxusatb obpa3sel unu obpasey AomxeH ObiITh TLATENBLHO FOMOTEeHU3NPOBaH U HEMEANEHHO ucnbl-
TaH. MNomexun ByayT MakcumarnbHbIMKU, ecnn Bofa o6pasyeT croii Haj Npo3padvHoil NNEHKOW, YTO NPUBEAET K USMEHEHUI0
MHTEHCUBHOCTN PEHTIFEHOBCKOIO M3Ny4YeHusi Npu onpeaeneHnn cepbl. OfHUM M3 METOAOB NOMHOIO YAaneHus BOAbl ABNSA-
eTcA LeHTpudgyrnposaHune obpasia B yCrioBUsix repMETUMHOCTU Npu cobriofieHnmn Bcex Mep No obecneveHmnio coxpaHeHusn
LienocTHOCTU UcnbiTyeMoro obpasua.

Tabnuya 2 — Pas6Gasutenu matpuusl

Matpuua Pasbasutens MaTpuLibl AnbTepHaTUBHBIN pa3baButenb
[unsensHoe Tonnueo, Cy4oBoe TOMUBO [usenbHoe Tonnueo KepocuH
Hadra KepocuH —
KepocuH KepocuH [usensHoe Tonnueo
OcTaTo4Hble NPOAYKTLI, Ma3yT CmMa3so4Hoe Macno MOWHA)
Ba3oBkle cMa3o4yHble Macna CmMa3o4Hoe Macno MOWLB)
mapaenuyeckoe macno CMa3soyHoe Macno MOWLB
HedTb CMa3o4Hoe Macno MOWHA)
PeakTvnBHOe TONNUBO KepocuH —
BeHaunH BeHauH —_
A) Tsxerioe Genoe MUHepalnbHoe Maco.
B) Nerxoe 6enoe M1HeparbHoe Macro.

6 Annapartypa

6.1 QHeproanucnepCcUOHHbIN PEHTreHO(ITyOpeCLIEHTHbIA CNEKTPOMETP

Mcnonk3ytoT nobble 9HepProancnepCuoHHbIe PEHTIEHONYOpPECLEHTHbIE CMIEKTPOMETPbI, €CAN UX KOH-
CTPYKUMA BKIOYAET yKasaHHble fganee KOMMOHEHThI, W pe3ynbrarbl, NOMlyYEHHbIE HA TAKOM CNEeKTpOMeTpe,
SKBMBASIEHTHbI NOMY4YeHHbIM Ha obpa3suax, NnpeacTaBnALLMX nHTepec. KOHCTPyKUMA AomKHA BKAKOYaTL Che-
AyoLMe KOMMOHEHTbI:

6.1.1 ACTOUHMK PEHTTEHOBCKOTO U3NyYeHusi ¢ SHeprueii Bo30yxaeHus bonee 2,5 kaB.

6.1.2 CbemHyio klOBeTy, obecnevmBatoLlyto rnybuHy obpasua He meHee 4 MM, AMAMETPOM HE MeHee
10 MM CO CMEHHbIMU, NPONYCKAIOLLMMN PEHTIEHOBCKUE Jy4YW OKOLLKaMU U3 NIeHKu no 7.6.

6.1.3 eTekTop peHTreHOBCKOrO U3Ny4YEHUS C BbICOKOW YYBCTBUTENBHOCTLIO M paspeLuaioLLen cnocodHo-
CTblO (NONHAaA WMpKHA Ha NnonoBuHe makcumyma, FWHM), He npesbiwatoeii 800 3B npu 2,3 kaB.

6.1.4 dunkTPsLI UNK ApyrUe CPeacTsa, NO3BOMNAIOLLME OTAENUTL N3NyYeHue cepobl K OT Apyroro peHTre-
HOBCKOFO U3Nny4YeHus 6onee BbICOKOW 3HEPTUu.

6.1.5 OnekTpoHHbIE yCTpONCTBA AN Npeobpa3oBaHua curHana u o6paboTku AaHHbIX, KOTOPbLIE BKAOYA-
IOT CYET MHTEHCMBHOCTMW PEHTIEHOBCKOMO M3NYYEHUSI HE MEHEE YEM MO ABYM SHEPreTUYECKUM 30HaM, NOnpas-
KW Ha cnekTpankHble HAaNOXeHWs U NepeBo] UHTEHCUBHOCTU PEHTTEHOBCKOTO U3Ny4YeHus Cepbl B CoaepXaHue
B NPOLIEHTax No mMacce.
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6.1.6 Mpyu ONTUMU3UPOBAHHDLIX YCIIOBUAX U3MEPEHUS CNEKTPOMETP AOIMKEH UMETb YYBCTBUTENLHOCTL
AN 3MepeHus coaepxanusa cepbl Ha ypoBHe 0,05 % Macc. ¢ NOrpeLHOCTbIO, CBA3AHHON CO CTaTUCTUKOW
cyeTa C 0HUM cpeaHeKBagpaTMYHbIM OTKIIOHEeHUeM He bonee 0,5 % no cpaBHeHMIO ¢ ypoBHeM 500 mr/kr. 310
TpeboBaHue OTHOCUTCA K 00pa3uam ¢ cogepxaHuem cepbl meHee 1000 Mr/kr.

6.1.7 Oucnnei unu NpuMHTEp, BLIBOASALLMI NOKA3aHUA COAEepXKaHMA Cepbl B NPOLIEHTax no macce u/unu
B MUINMIPaMMax Ha KUnorpaMmm.

6.2 Becbl HEAaBTOMAaTU4YECKOIO AEUCTBUA

Mcnonb3yloT BeCbl HeaBTOMAaTU4eCcKoro enCcTeus ¢ npeaenoM AonyckaeMoi NnorpeLHoCTu B3BeLUMBa-
HUs, ¢ ueHown aenenuns 0,1 Mr u npegenom e3eewumsaHua Ao 100 r.

MpuMmevaHne 4 — SKcnryaTaLumio CNEKTPOMETPOB C PEHTTEHOBCKUMMU TPyGKkaMu OCYLLECTBISIIOT B COOTBET-
CTBUU C UHCTPYKLMSIMW U3FrOTOBUTENS MO TEXHUKE Ge3onacHOCTH.

7 PeakTtuBbl

7.1 YucToTra peakTuBoB

Mcnonb3yiloT peakTuBbl KBanudukaumm 4. 4. a. unu X. 4. Ecnu HeT apyrux ykasaHuii, peaktuBbl JOIDKHbI
COOTBETCTBOBaTbL crneyudukaumam Komurera no aHanuTUYECKMM peakTuBam AMEPUKAHCKOTO XMMUYECKOTO
obectsa (ACS)¥. [lonyckaeTca MCNONb30BaTh peakTUBhI, COOTBETCTBYIOLUME APYIMM crieumdukaumusm, npu
YCMOBUU, YTO OHM HE CHUXKAIOT TOYHOCTU ONpeAeneHus.

7.2 On-H-6yTuncynsdua (DBS)

CraHpapTHbIi 06paseL BLICOKON CTENEHU YUCTOThI C CepTUULMPOBAHHBIM coaepkaHuem cepbl. Cep-
TUUUMPOBAHHOE COAEpXKaHME CEPbl U YNCTOTY UCMONB3YIOT NPU pacveTe TOYHbIX KOHLEHTpauuin kanubpo-
BOYHbIX CTaHZapPTHbIX pacTBopoB (cm. 9.1). (MpeaynpexpeHne — Ou-H-GyTuncynbdua orHeonaceH m Tok-
CUYeH.)

MpuMedaHmne 5— BaxkHO 3HaTb He TONBKO KOHLIEHTPALMIO Cephl B AN-H-GyTUN-CynbdUae, HO U CTENEHb YNCTO-
Thbl, T. K. IpUMECU TalkKe MOryT coepXaTb COegUHEeHUA cephbl.

7.3 BewecTBO(a) ANA KOHTPONA NONPaBKU Ha Apeid (pekomeHayemoe)

YCTaHOBNEHO, YTO ANS KOHTPONSA NONPaBKKU HA Apeid NPUroHO HECKOMBLKO PasnuYHbIX Matepuanos. Co-
OTBETCTBYOLUME 00pas3Lbl ANst KOHTPONA Apenda AO0MKHbI ObiTb CTAOUNbHLIMW NPU HEOAHOKPATHOM BO3AEN-
CTBUU PEHTTEHOBCKOTO U3rny4yeHusl. PEKOMEHAYETCA UCMONb30BaTh CTabuIbHbIE XMAKOCTU, NOA0GHLIE NONU-
CynbUAHBIM Macnam, Unu CTeKIIsIHHbIE UKW MeTannuyeckue 06pasubl. He cneayetr ucnonb3oBarth XXUAKOCTH,
CNPEecCOBaHHbIN NOPOLLOK UMK TBEPAbIE MaTepuanbl, KOTOPbIE U3MEHSIIOT CBOM CBOWCTBA NPU MHOTOKPATHOM
BO3J€ACTBMU PEHTIEHOBCKOIO M3rny4eHus. Mpumepbl NpUrogHbIX CepocoaepXalmx Matepuanos BKIIIOHAIOT
BOCCTAHOBUMbIW XWUAKUA HETAHOW maTepuan, METanMYECKUii Cnnas U NNaBNeHblil CTEKNAHHLIA ANCK.
CKOpPOCTb CHETA AN BELLEeCTBA ANsl KOHTPONSA B KOMOMHALIMKM CO CHETOM BPEMEHU AOMKHA ObITb 4OCTATOMHOMN,
yToObI OTHOCUTENBHAA owwmMbKa cyeta Bbina meHee 1 %. CkopocTb cyeTa ans obpasua BewwecTsa AN KOH-
Tpona onpeaensioT npu kanubposke (cM. 9.2.1) u aHanuse (cMm. 12.2). 3Tn CKOPOCTU CHETA UCNONBL3YIOT ANA
pacueta koadhduumeHTa nonpasku Ha apend (cm. 15.6).

7.3.1 MNonpaeka Ha apend 0ObLIMHO BLINOMAHAETCA aBTOMAaTUYECKM C UCMNOSb30BAHMEM MPOrPaMMHOro
obecneyeHuns, XOTA pacyeT MOXHO Jerko caenarb Bpy4uHylo. 3HaueHue koadpuumeHTa nonpasku Ha apend
ANnsi BbICOKOCTAaOUNbHbLIX PEHTTEHOBCKMX CMEKTPOMETPOB HE MOXKET 3HAYUTENbBHO OTNNYATLCA OT €4UHULbI.

7.4 NonucynbcdnaHoe macno

MonucynbdmaHoe macno 06bIMHO NpeAcTaBnsAeT coO0i HOHUNMONUCYNbMUAbLI C U3BECTHLIM CoaepXKa-
HUEM cepbl B NpOoLeHTax, pa3baBneHHble yrnesoaopoaHon matpuuen (MpeaynpexaeHne — Monucynbdua-
HOE Macno MOXET BbI3BaTb KOXHYIO annepruyeckyio peakLmio).

4 Xumudeckne peakTusbl, cieLidukaLmm AMeprKaHCKoro XMMUUeckoro obiiecTsa, AMepUKaHCKoe XUMUIECKoe
obuwecTtso, Washington, DC. Mo UcnbiTaHWSIM peakTMBOB, He BKITOMEHHbIX B CMIMCOK AMEpUKaHCKOro Xumnudeckoro obiuye-
cTBa, cneayet obpalatben B Analar Standards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K., and the United
States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.
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MpumevyaHue 6 —MonucynsduriHele Macna — BLICOKOMOMNEKYNAPHblE Macna, cogepxallue BbICOKMe KOHLEH-
Tpauuu cepebl (80 50 % macc.). AnsA HUX XapakTepHbl Xopolune husndeckue CBOMCTBA, Takue Kak HU3Kas BA3KOCTb, HU3Kas
NneTy4ecTb, ANUTENbHbLIA CPOK XPaHEHUS, MPU 3TOM OHW MOMHOCTLIO CMELLMBatTCA ¢ 6enbiM Macrnom. MonuncynbhuaHsle
Macna Bcerfa JOCTynHbl B npogaxe. CofepxaHue cepbl B KOHLEHTpaTe NonucynbMuUgHOro Macna onpefensior, pas-
6aBnss ero 6enelM Macriom, He cogepXaLlyM cepy, ¢ NOCMEAYIOWMM NPAMbLIM CPpaBHUTENbHEIM @HaNN3oM ¢ 3TanoHHBIMK
maTepuanamu NIST (HaLMOHaNBEHOro MHCTUTYTa CTaHAapToB U TexHomnoruid CLLUA)S).

7.5 Benoe MuHepanbHoe macno (MOW)

Benoe MuHepanbHoe Macno keanudukaumm Xx. 4. (Mnu «peaktus ACS») C coaepxaHuem cepbl me-
Hee 2 MI/Kr N Apyrov npuroaHeiin 6a3oBbiin Matepuan ¢ cogepxaHuem cepol MeHee 2 mr/kr. Mpu onpeaene-
HUW HU3KOTO YPOBHS COaepKaHus cepbl (MeHee 200 Mr/kr) HeoBxoaMmo coaepaHne cepbl (Nloboe 3HaveHue)
6a30BOro marepuana BKMIOYUTL B paCHET KOHLEHTpauUMmu kannbpoBoYHOro crtaHgapta (em. 9.1). Ecnu coaep-
XXaHue cepbl B paCcTBOPUTENE UMW peakTuax He CepTUULMPOBAHO, MX NPOBEPSIOT Ha OTCYTCTBUE CEPbI.
Ons npurotoBneHuns KannBpoBOYHbIX CTAHAAPTOB MCMOMNb3YIOT CaMbl€ YUCTbIE AOCTYMHbIE MAPKN XMMUYECKNX
peaxkTuBOB.

7.6 MneHka, nponycKarwWwasa peHTreHOBCKMe fy4un

Wcnonb3ytot niobyIo nnexKy, yCTONUMUBYIO K BO3AENCTBUIO UCTLITYEMOro 06pasLa, He CoAepXKaLlyio cepy
1 MPOMYCKAOLLYIO PEHTTEHOBCKME My4n. MpUroaHbLIMK ABMSOTCA NNEHKN N3 NONUauUpa, NONMNpPonuexa, no-
nukapGoHata 1 nonuumuaa. OgHako obpasLibl C BbICOKUM COAEPXAaHUEM apOMaTUYECKUX YIMEBO0POAOB MO-
ryT pacTBOPATL NMEHKW U3 NONMnponuieHa, nonukapboHara u nonuadupa.

7.7 MpoaoyBOYHLIN ras — renuii (pekoMeHayeMbIin)

Mpu HeoBX0aMMOCTH MUCMONb30BAHKS FENUSi B KAYECTBE NPOAYBOYHOrO rasa CreayloT pekoMeHAauusIm
M3roTOBUTENS NO COOTBETCTBYIOLLUMM CrieLudukaLusm.

7.8 a3 AnA c4eTYUKOB NPUGOPOB, 060PYAOBAHHBLIX MPOTOYHLIMU NPONOPLUOHANIBbHLIMM
cyeTYMKaMu

Uucrora rasa ans CHETUMKOB NpMBOPOB AOMKHA COOTBETCTBOBATL CrieLMdMKaLumn, NPeaoCTaBnaeMon
U3roToBMUTENEM 060PYA0BaAHUA.

7.9 KioBeTbl ana o6pasuos

Mcnonb3ytoT KoBEThI, COBMECTMbIE C 06pa3LoM 1 TpeGoBaHMAMM K KOHCTPYKLUKM cnekTpomeTpa. Mpu
UCNbITaHUU HEPTENPOAYKTOB C OMEHb HU3KUM coaepaHuem cepbl (MeHee 50 MI/Kr) npeanoYTUTENbHBLI OAHO-
pa3oBbl€ KIOBETLI.

7.10 OGpasubl AnA NPOBEPKN KarimopoBKu

Mcnonb3ytoT nopuumu O0AHOrO unm 6Gonee >uakux CTaHAapTHbIX obpasyoB HedT unu HedTenpo-
OYKTOB C M3BECTHBIM UNM CEPTUDULMPOBAHHLIM CoAepKaHuem cepbl (BKnovas nonucynbduaHble mMacna,
au-H-ByTuncynbcua, TMOdEHbI U T. N.), He UCNONb3YeMble NPU NOCTPOEHUM KanMbpoBoYHONW KpuBor. OBpas-
Ubl ANs MPOBEPKU KanuOpOBKKU CNeayeT UCNonb30BaTh NPU ONPeAeneHuU NPELM3NOHHOCTU U TOYHOCTU Ha-
yanbHON KanubpoBkKu (CM. pasgen 9).

7.11 O6pasubl KOHTPONA KayecTBa (06pasubl QC)

MpeacraBuTenbHble NO OTHOLLEHUIO K UCMbITYEMbIM 00pa3uam ctabunbHble 06pasubl HedTU UnNu He-
dbTenpoaykTa unu TBepable BELWECTBA, KOTOPLIE PErynspHO UCMbITLIBAIOT ANSi NOATBEPXAEHUSA, YTO CUCTEMA
Haxo4WTCA B Npegenax CraTUCTUYECKOro KOHTPONsA (CM. pasaen 15).

MpumeuvaHue 7 —lNpesnouTUTensHO NPOBOAUTE NPOBEPKY € UCNONb3OBaHUEM OGPa3sLIOB KOHTPONS KavyecTsa U
KOHTPONbHBIX KapT. [MpoBefeHNe KOHTPONNS Ka4decTBa HaXOANUTCA B KOMNETEHUUM OTAeNbHON NaGopaTopuu.

9 [lonyckaeTcst NpUMeHATL CTaHAapTHbIe 06pasLisl AN rPafyMpOBKN U KOHTPONS KauecTBa, NPOU3Be/leHHbIe Ha
TEeppUTOPUM roCyAapcTB — y4acTHUKOB CornalleHUs U BHECEHHbIe B COOTBETCTBYHOLMIA peecTp (HanpumMep, Peectp
MeXrocyapcTBeHHbIX cTaHAapTHbIX 06pasLoB cocTaBa U CBOMCTB BELUECTB M MaTepuarios rocyAapcts — y4acTHUKOB
CornalueHus).

6



rocTt 32139—2019

NMpumeuaHune 8 — Yacto ucnonbsyemslie obpasLipl QC MOXHO NPUrOTOBUTL COMETAHUEM XPaHALMXCA TUNUY-
HbIX 06pa3LoB NpK YCNOBUM UX CTaBUNBHOCTU. B KaYecTBe BellecTB ANsi KOHTPOIA NONPaBKK Ha Apeild pekoMeHayeTcs
ucnonb3osaTk TBepAble BelyectBa. O6pasybl QC AomKHbI 6biTh CTabUNBHEIMU B TEYEHWE ANUTENBHOMO BPEMEHMU.

8 MoparoTroBka KIOBeThLI Ana obpasua

8.1 MNepea kaxablM NPUMEHEHUEM MHOFOPa30BbIX KIOBET ANA 06pa3LoB MX OYULLAIOT U cywaTt. OaHo-
pa3oBble KIOBETHI MOBTOPHO HE UCNONL3YIOT. Marepuanom Ans OKOWKa OOLIMHO CRYXUT NONuacMpHasa unu
nonukapGoHaTHas nneHka TonwmHon meHee 10 Mkm (cM. 7.6). MonukapboHaTHaa nNneHka ABNSETCs npeano-
YTUTENBLHON U3-3a €€ BbICOKOW MPOoNyckaloLlen cnocobHOCTU AN PEHTIEeHOBCKOro uanyyenus. Mpv aHanuse
Kaxxgoro obpasua 3amMmeHsII0T OKOLLKO KiOBETbl. He cneagyeT kacaTbCsi BHYTPEHHER NOBEPXHOCTU KIOBETHI, Ya-
CTW NMEHKN OKOLLIKA KIOBETbI MU OKOLLUKA Npubopa Ha NyTU PEHTFeHOBCKOro uanyveHus. OTneyaTtku nanbLUes
MOTYT MOBSIUATL HA NOKa3aHusi npubopa Npu aHanu3e NPOAYKTOB C HU3KUM coaepaHneM cepbl. Cknaaku Ha
NNeHKe BAUAIOT HA MHTEHCMBHOCTb NMPOMYCKAeMOro PeHTTEHOBCKOIO u3nyyenus. Mostomy ans obecneveHuns
TOYHbIX PE3yNbTaToB BAaXHO, YTOOBI NEHKA Obina HaTAHYTON U YUCTOI. [ocne 3aMeHbl TUNa U TONLWMHBI NNeH-
KM OKOLLKA NPOBOASIT NOBTOPHYIO KanuOpOBKY CNeKTpOMETpa.

8.2 B nonnmadupHbIx NneHkax Obinu BbiSIBNEHbI NIPUMECH, KOTOPbIE MOTYT OKa3blBaTb BAMSHUE HA U3Me-
peHne HU3KUX YPOBHEN CoAepXaHUsl Cepbl, U UX KONTMYECTBO MOXKET U3MEHATLCA B Pa3HbiX napTuax. Moaromy
nepes MCnonb30BaHUEM KaXKA0ro HOBOTO PyNOHa UNU NApTUX NIIEHKU NPOBOASAT NOBTOPHYIO KanMOPOBKY.

8.3 O6pasLbl C BLICOKMM COAEPKaHUEM apOMaTUIYECKUX COEAMHEHUI MOTYT pacTBOPSATbL NONM3(UPHBLIE,
MONUNPONMIEHOBbIE U NONUKAPOOHATHbIE MNEHKU. B Takux cny4yasx Anst pEHTTEHOBCKUX OKOLLEK, KPOME 3TUX
NAEHOK, MOXHO UCNOMbL30BaTh Apyrne Marepuarbl Npy yCHOBUK, YTO OHU HE COAEepXKaT 3arpA3HEHU ApYrMMU
anemeHTamu. JomonHUTenNbHLIM MaTeprManoM Ansl OKOLLKA KIOBETbI AIBNSIETCA NONMMUMUAHAA bonbra Tonwu-
HOM 6 MKM. HecMOTps Ha TO, YTO OHA CUNbHEE NOIMOLLAET PEHTTEHOBCKOE U3NyJYeHUEe CEPbl, OHA MOXET ObiTb
Gonee npeanoYTUTENbLHBLIM MaTEPUANoOM AN OKOLLKA, T. K. ABNsieTcst 6onee CTOMKON K XMMUYECKOMY BO3[ -
CTBUIO apoMaTM4eCKnX coeanHeHui u obnanaet 6onee BbLICOKOW MEXaHMYECKOW NPOYHOCTBIO.

9 KannbpoBka

9.1 [oTOBAT KAaNUBPOBO4HLIE CTaHAAPTLI TWATENbHbLIM pasbaBneHneM no macce cepTudULMpOBaHHO-
ro ctaHgaptHoro obpasua au-H-6ytuncynbduaa 6enbiM MacnoMm, He COAeMKalLUM Cepy, Mnu ApyruMm npu-
rogHblM 6a3oBbIM MaTepnanom (Cm. 7.5). KoHLeHTpaLumM Hem3BeCTHbLIX 00pa3LIOB [OIPKHbI HAXOAUTLCA B UC-
nonb3yemMomM auanasoHe kanubposku. B Tabnuue 3 npeacraBneHbl npUMepbl PEKOMEHAYEMbIX CTaHAAapTOB
C HOMUHAanNbHbLIM COAEPXaHUEM Cepbl AN AMANA30HOB COAEPKAHMA cepbl, NpeacTaBnsiowmx uHtepec. Mpu
pacyeTe KOHLEHTpauuu ctangaprtos MeHee 0,02 % macc. (200 Mr/kr) yuuTbiBaloT nobyio cepy B 6a3o0Bom
maTtepuane no copmyne (1). BagelumBalor ¢ MakCUManbHON TOYHOCTLIO pekoMeHayemyio maccy DBS u pas-
6aBuTenb maTpuubl. BaxHo, 4Tobbl Obina ussecrHa akruyeckas Macca, u Takum 00pasom AeicTBUTENbHAA
KOHLIEHTPaLUUsa NPUrOTOBNEHHbIX CTaHAAPTOB MOXET ObITb BLIYMCIIEHA M BBEAEHA B NPUOOp ANsi NpoBeAeHUs
kanubposku. CogepxxaHue cepbl S, % Macc., BLIMUCASIOT No hopmyne

s — Moss Soss +Mmow Swow | 1)
Mpes +Mvow

rae Mpgg — aktuyeckasa macca DBS, r;
Spgs — coaepxanue cepsl 8 DBS, % macc, 06bivHo 21,91 % macc.;
Myiow — aktuyeckas macca MuHepanbHoro Genoro macna, r;
Spow — CoaepxaHue cepbl B MUHEpPaNibHOM Genom macne, % Macc.

[ns moBoro MCTOYHMKA Cepbl coaepaHue cepbl S, % Macc., BLIMUCASIOT No dhopMyne

s = MscSsc +MpSp | @
MSC +MD

rae Mgc — macca cepocoepxallero CoeiMHeHus, T;
Sgc — coaepkaHue cepbl B cepocoaepxallieM coeanHeHuu, % macc.;
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M, — macca pasbasutens, r;

S, — cogepxaHue cepbl B pasbasutene, % Macc.

Tabnuuya 3 — CocTas NepBUYHbLIX CTaHLapToB

CopgepxaHue cepbl, % Macc.

Macca pas6asutena MaTpuupl, r

Macca au-H-6yTuncynechuaa, r

50

48,6

14,4

0,1

43,6

0,2

9.1.1 KannBpoBoyHbIE CTaHAAPTbI MOXHO TaKXe NPUrOTOBUTH TLATENbHLIM CMeLleHueM cepTuduLmpo-
BaHHbIX CTaHAapTHbIX 06pasuos (CRM) ¢ 0aHON 1 TON ke MaTpuueln ¢ cepTudULUPOBAHHBIMU 3HAYEHUSMM
coaepXaHusi cepbl 1 Nx HeonpeaeneHHocTamn®).

9.1.2 AnbTepHaTUBHO CTaHAapPTbl MOXHO NPUFOTOBUTL MOCMeAoBaTenbHbIM pa3baBneHMem no Mac-
ce nonucynbduaHbix Macen (CMm. npumedyaHue 5) GenbiMm Macnom, He cogepxawmum cepy. KanmbpoBouHyio
KPUBYIO, NOMYYEHHYIO Ha CBEXENPUrOTOBAEHHOM NONUCYNbPUAHOM Mmacne, cneayet NpoBepATb C UCMOSb-
3oBaHuem obpasuoB CRM, npocnexusaembix k NIST unu apyrum HauuoHanbHbIM METPONOrUYECKUM UHCTHU-
TyTam. [locne nocTpoeHus KanubpoBOYHOW KPUMBOW C UCNONBL3OBaHUEM MONUCYNbMUAHOIO Macna kanubpo-
BOYHbIE CTaHAAPTbl XPaHAT B OyTbINKaX M3 XENTOro CTekna Npu KOMHATHOM TeMnepaTtype, 3aliMLLIeHHbIMU
OT BO3AENCTBUA MPAMbIX COSMHEYHbIX nyven. CTaHaapTbl HA OCHOBE MNOMUCYNb(PMAHOIO Macrna MOXHO ro-
TOBUTb MO LUMPOKOMY AMAnNasoHy KOHUEHTpauuii OT HU3KUX (MI/KF) A0 BbICOKMX YPOBHEWN COAEPXaHUSA Cepbl
(% macc.). Ix nerko npurotoButb B G0ONLLLIOM KONMUYECTBE U OHWU SIBNSIIOTCS XOPOLUMMM CTaHAApTaMU KOH-
Tponsa kavecrsa. [nsa obecnevyeHns roMOreHHOCTH No BCeMY 06bEMY A0 0TOOpa CBEXMUX anUKBOT PEKOMEH-
AyeTcs BCTpAXUBATb CTaHAapTbl HA OCHOBE NONMCYNbGMAHOrO Macna. Bbicokaa MonekynapHasa macca 3Tux
coeuHeHuin obecneymBaeT OMEHb HU3KUI YPOBEHb AlaBNEHUs1 NapoB, KOTopoe 3ameansaeT auddysuio yepes
PEHTIeHOBCKYIO NneHky. CneaoBatenbHO, BO BPEMS U3MEPEHUSI MOXKHO UCMNONb30BaTh aBTOMaTUYECKUI NPO-
600TO0PHUK. KannbpoBOYHbIE KPUBbIE, NOAFOTOBNEHHbIE C UCMONb30BaHUEM NONUCYNbMPUAHOIO Macna, Tak-
XKe IeMOHCTPUPYIOT NIMHENHOCTb U MOMOTaOT aHANUTUKY HArmsAAHO NpeacTaBuTh cebe NONHLIN AMHAMUYECKUI
AnanasoH aHanuTMYecKoro Metoaa.

MpuMedaHue 9 — MOXHO UCMONB30BATbL AOCTYMHLIE B NPOAAXE CTaHAapPTLI NPU YCIOBUM, YTO CEPTUDULMPO-
BaHHOe 3Ha4eHWe CogepxaHus cepbl NPUGIU3UTENBHO paBHO HOMUHANBHOMY COAepXaHuLo, ykasaHHoMy B Tabnuue 3.

9.1.3 TOYHO B3BELUMBAIOT COOTBETCTBYIOLLEE KONUYECTBO pa3baBuTens mMaTpulbl, ykasaHHoe B Tabnu-
ue 3, 1 NepeHoOCAT B NOAXOAALLMI Y3KOTOPIbI KOHTENHEP, 3aTEM TOMHO B3BELLUMBAIOT COOTBETCTBYIOLLEE KO-
nnM4ecTeo AU-H-ByTUNCYNbdUaa BLICOKON CTEMEHU YUCTOTHI, NEPEHOCAT B TOT XK€ KOHTEWHep U TWaTenbHo
nepemeLlnBaloT NPu KOMHaTHOW TeMneparype [PeKOMeHAYeTCs MCNONb30BaTh MarHUTHYIO MELLIAnKy ¢ NOKPbI-
TneM u3 nonuterpadropasrunena (PTFE)].

9.1.4 ToTOBAT KANMOPOBOYHbIE CTAHAAPTbI C KOHLUEHTpaUusaMK cepbl, NonaaaloLmmMm B ouH unu 6onee
U3 TPexX AuanasoHoB, YKa3aHHbIX B Tabnuue 4, B 3aBUCUMOCTU OT OXMAAEMOr0 YPOBHS CEPbI B UCTLITYEMbIX
obpasuax nytem pasbaBrieHusi NEPBMYHbBIX CTAHAAPTOB COOTBETCTBYIOLMM pasbaButernem marpuubl. CTaH-
[apTbl TaKkke MOXHO nonyynTtb cMmelweHnem CRM (no 9.1.1) unu pasbasneHnem nonucynbuUAHOro macna
(no 9.1.2).

MpumedaHune 10 — MNpn HeoBXOA4UMOCTU MOXHO MPUrOTOBUTL M NPOAHaNM3NpoBaTh LOMOMHUTENbHLIE CTaH-
4apTbl C NPOMEXYTOUHBIMU KOHLEHTpaLMAMU cepbl OTHOCUTENBHO NPpUBEAeHHbIX B Tabnuue 4 (cm. 9.1.1).

Tabnuuya 4 —Mpeanaraemble AUana3soHbl KanMOPOBOYHbLIX CTAaHAAPTOB COAEpPXKaHusa cepbl

Ot 0 go 1000 mr/kr

Ot 0,10 % macc. ao 1,00 % macc.

OT1 1,0 % macc. go 5,0 % macc.

oM. B)

0,10

1,0

58)

0,25

2,0

6) Cm. cTaThio Kelly W, R., MacDonald B. S., Leigh, S. D., «A Method for the preparation of NIST traceable fossil
fuel standards with concentrations intermediate to SRM valuesy», Journal of ASTM International, Vol.4, No. 2, 2007 (MeTog
NPUroToBNEHNUA npocrnexmBaemblx ctaHgapToB NIST nckonaemoro Tonnmnea ¢ NPOMEXYTOYHLIMU KOHLUEHTPaLUAMA OTHO-
cuTenbHO 3HadYeHun SRM).

8
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OKoH4YaHue mabnuupi 4

Ot 0 ao 1000 mr/kr 0Ot 0,10 % macc. go 1,00 % macc. O1 1,0 % macc. go 5,0 % macc.

108 0,50 3,0
1008) 1,00 4,0
250 — 5,0
500 — —
750 — —
1000 — —

A) Ba3sosblit MaTepuan.

B) Mpu kanubposke 3TM CTaHgapTbl aHANM3UPYIOT ABaX/AbLI MU MUCMOMbL3YIOT OTAENbHbIE 3HAYEHUS UMK CpeiHe-

apudmMeTUYECKOe 3HaYEHNe 3TUX U3MEPEHWA.

9.1.5 B npoaaxe Taioke MMEIoTCA roToBble CTaHAAPTbI ANS BbILUEYNOMSIHYThIX MaTpuLL.

9.1.6 Ecnu pasbaButens matpuubl, UCNOMNb3yEMblil AN NPUTOTOBIIEHUA CTAHAAPTOB, COAEPXMUT Cepy,
3T0 3HaYeHue coaepxaHus cepbl NPMBaBASAIOT K PACCUUTAHHOMY 3HAYEHUIO COAEPKAHUA CEPbI NOATOTOBIEH-
HbIX cTaHgaptos no dopmyne (1) (cneayer obpartuTLCA K NOCTaBLUUKY OTHOCUTENBHO TOYHOIO COAEpXKaHUs
cepbl UNKU NPOBECTU UCTILITAHWE MUHEPANbHOMO Macra ApYruM MeTOAOM OnpefAeneHus HU3KUX coaepXaHum
cepbl).

9.2 CepruduumpoBaHHble KAaNUOPOBOYHbIE CTAaHAAPTbI

9.2.1 MoryT ObITb UCNONbL30BaHbI KANMOPOBOUHLIE CTAaHAAPTLI, CePTUDULUPOBAHHBIE OTBETCTBEHHOW
opraHusaumen, ecrim OHM NMPUMEHUMbI K UcnbiTyemomy obpasuy. Hanpumep, Takummu craHgaptamMum MOryT
SIBNATLCA CTaHAAPTHbIE 3TanOHHble maTtepuansl (SRM), npurotoBneHHole un ceptudmumpoBaHHbie NIST, u
CTaHAapTHbI oBpa3el cepbl B OCTAaTOMHOM He(TAHOM >XUAKOM Tonnuee, CepTUPULMPOBAHHBINA SNOHCKUM
HETAHLIM UHCTUTYTOM MU APYIMM HALMOHAIbHLIM METPONOrMYECKUM MHCTUTYTOM.

9.2.2 CtaHgaptbl ¢ 06wmm cogepkaHuem cepbl 100 MI/Kr unu meHee A0MmkHbI ObITb NPOAHaNM3NPOBaHbI
asaxabl. Mpu kanubpoBKe MCNONb3YIOT OTAENbHbIE 3HAYEHUA UNKu cpegHeapudPMeTUYecKoe 3Ha4YeHUe 3TUX
U3MEepEeHUNn.

9.3 Kanubposka npubopa

KanuGpytotr npubop, cneays WHCTPYKUMUSM M3rOTOBUTENS, NO COOTBETCTBYIOLLMM AMana3oHam, npea-
CTaBneHHbIM B Tabnuue 4. O6bIYHO Npoueaypa kanMbpoBKM BKNIOYAET YCTaHOBKY npubopa Ha perucrpauuio
pe3ynbTUpYHLLEN MHTEHCUBHOCTU PEHTIEHOBCKOrO U3My4eHUs Cepbl, MOCHe Yero NPoBOAAT M3MEPEHUe CTaH-
[apToB C U3BECTHON KOHUEHTpauuen cepbl. Mony4atoT 04HO MoKa3aHue Ha Kaxaom ctaHAapTe, UCMOonb3ys
pekomeHayeMoe BpemMs cdeTa Ans npubopa no tabnuue 5. Ana kanmbpoBOYHbIX CTaHAAPTOB C COAEPXKAHUEM
cepbl MeHee 100 MI/Kr NOBTOPSIIOT MU3MEpPeHUe, UCMONMb3ysl CBEXENPUIOTOBNEHHYIO KIOBETY Ansi o6pasua u
CBEXYI0 nopumio obpasua. Cpasy >xe MOBTOPSIOT MpoLeaypy, UCMOMNb3Ys CBEXENPUrOTOBMNEHHbIE KIOBETbI U
ceexue nopuuu obpasuos. Mocne aHanm3a BCEX CTaHAAPTOB CNeayloT UHCTPYKLMSIM U3rOTOBUTENA ANA no-
CTPOEHMSI ONTUMArbHOW KanMOpOBOYHOW KPUBOW HA OCHOBE CYMMAapPHOr0 YMCna CYETOB CEPbl ANSA KAXAOro
crangapta (MpeaynpexaeHne — He 1onyCcKaeTcsa nonagaHne nerkoBocnnaMeHsIoLLMXCcs XXUAKOCTEN BHYTPb
CMEKTPOMETPA).

Ta6nuya 5— TunuyHoe Bpems cyeTa A1 ONpefeneHns coaepXaHns cepbl

[nanasoH cogepxaHua cepbl, % macc. Bpewms cueTa, ¢
Ot 0,0000 go 0,17000 OT 200 po 300
Ot 0,1801,0 100
Ot 1,0p05,0 100
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9.4 OGpasubl KOHTPOSSA KavyecTBa (o6pasubl QC)

Heckonbko AONONHUTENBLHbIX cTaHaapToB (ctaHaapToB QC) MOryT okasarbcsl nonesHbiMu. CTaHaapThbl
KOHTpONA Ka4yecTBa, NOATOTOBIEHHbIE HE3aBUCUMO B COOTBETCTBMM € 9.1, MOryT ObITb MCMONbL30BAHbLI Tak
e, Kak u nobdble COOTBETCTBYIOLLME CEPTUMULMPOBAHHBbIE CTAaHAAPTLI B COOTBETCTBUM € 9.2. KOHUEHTpauus
cepnbl B ctaHgaprax QC aomkHa ObiTb NPUONU3UTENLHO PaBHA OXUAAEMOI KOHLEHTPALMKN CEpbl B UCTbITYE-
MbIx 06pasuax.

9.5 XpaHeHune cTaHAapToOB

Mepea ucnonb3oBaHMeM CTaHAAPTbl XPaHAT B OYTbINSAX M3 TEMHOrO Crekna (C HaBUHYMBAIOLLMMUCA
KPbILUKAMW C XUMUY€ECKN CTOWKON NPOKNaaKoi) B TEMHOM NpoxnagHoM Mecte. [Npu o6Hapy>xeHun ocagka unum
U3MEHEHUUN KOHLIEHTpaLUMUmM cepbl CTaHAAPT YTUNU3UPYIOT.

10 NMoaroTroBka annapatypbl

10.1 Annapartypy NoArotaBnuBalOT B COOTBETCTBMU C UHCTPYKUMUAMU U3rotoButens. 10 BO3MOXHOCTH
npubop AOIMKEH ObITb MOCTOSAHHO BKITIOYEH AN NOAAEMKAHUA ONMTUMANbHOW CTAOUNbHOCTU.

11 OT60p Npo6

11.1 Ecnu HeT apyrux TpeboBaHuii, npobbl oToupaiot B cootBeTcTBUM ¢ ASTM D4057 n ASTM D4177
unu TpeboBaHUAMU HaLMOHANbHLIX CTAHAAPTOB HA OTOOp Npob HedTenpoaykToB. OBpa3subl cneayeT aHanu-
3MpoBaThb Cpasy e Nocre HanUBaHUA B KIOBETY AN 06pa3sLua u BbIXxoAa BO3AYLUHbIX My3bIpbKOB, 00pa3oBaB-
LLUMXCS U3-3a NEPEMELLMBAHUS.

12 MpoBepeHUe NcnbITaHUN

12.1 Mepen npoBeaeHUEM aHanNU3a HeM3BeCTHbIX 00pa3LoB aHanu3upylotr obpasel QC, 4yToObl Npo-
BEPUTb, YTO METO/ MCMbITAHWS HAXOAUTCA NMoA KOHTponem. Ecnu nosTopsaemocTb AnsA BbiGpaHHOro obpasua
QC u3meHsieTca 6onee YeM Ha 3HAYEHME MOBTOPAEMOCTU HACTOALLEro METOAA UCNLITAHUA ANA AAHHOWN KOH-
LeHTpaumu (NPUHATOE 3HaYEHUE U3 Tabnuupl 6), CUMTAIOT, YTO NpoLeaypa HaX0AUTCA BHE KOHTPONS U NnpuGop
creayet NOBTOPHO Kanubpoeatb nepea nposeaeHueM noboro nocneaylowero aHanusa. Bmecto xuaknx 06-
pasLoB MOXHO UCMONb30BaTh CUHTETMYECKUI TBEPALIN o6pasey QC (cM. pasaen 15).

12.2 AHanu3 Hen3BeCTHbIX OOpa3uLoB

HanonHsiot kioBeTy o6pasuoM npumepHo Ao 75 % ee smectumocTu. MNepea 3anofiHEHMEM KIOBETDI
MOXXET BO3HUKHYTb HEOOXOAMMOCTb NOAOIrpeEBa BA3KMX 00pa3LoB Ana o6neryeHns HanWBaHWA UX B KIOBETY.
Mexay OKOLLUKOM KIOBETbI M >XUAKUM 06pasLIOM He AOMKHO ObiTb BO3AYLUHLIX Ny3bIpbkoB. Kaxkawlih obpasely
aHanu3upyloT oguH pas. Ecnu nonyyeHHOe 3Ha4YeHUe KOHUEHTpauum cepbl MeHee 100 Mr/kr, NOBTOPSAIOT 3me-
peHue, UCNONb3ys CBEXKENPUTOTOBIIEHHYIO KIOBETY AN 06pa3sua u CBexylo nopuuio obpasua, u onpeaensior
cpeaHeapudmeTMyeckoe 3HaueHne NnokasaHuin coaepXKaHns cepbl B HEM3BECTHOM obpasue.

12.3 MNpun aHanu3e HeCKONMbKUX HEU3BECTHLIX 06pa3LIoB U3MEPSAIOT 00paseL| KOHTPONA Ka4eCcTBa B KOHLE
Ka)kI0oN MapTumM, HO HEe pexe YeM Yepes Kaxable JecATb HEM3BECTHbIX 06pasLoB. Becerga, koraa 3HayeHune
KOHLIeHTpauumn cepbl B 06pa3syax QC nameHsietc bornee YeM Ha 3Ha4YEeHWUe NOBTOPSEMOCTU HACTOALLENO Me-
TOAA UCMbITAHWA ANS AAHHON KOHUEHTpauum (CM. Tabnuuy 6), aHanu3 npekpaLlaloT 1 BbISBAAIOT UCTOYHUK NO-
rpewHocTu. Ncnonb3ytoT o6pasel QC ¢ coaep)kaHuem cepbl, 6AM3KMM K KOHUEHTPALUK Cepbl B HEM3BECTHbIX
obpasuax (cm. pasgen 15).

Tabnuya 6 — 3Ha4yeHns NpeLyU3MoHHOCTU AN BCeX TUMoB obpasLos

Obee cogepxaHue cepbl X, Mr/Kr

MoBTOpAEMOCTD 7, MI/KF
[3HauyeHus no copmyne (3)]

BocnpoussogumocTts R, MI/kr
[3HaueHmna no copmyne (5)]

16,0

26

1"

25,0

3,4

15

10
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OkoH4aHue mabnuupl 6

OBlyee coaepxaHye cepsl X, Mrkr MoBTOPAEMOCTb £, MI/KF BocnpoussogumocTb R, Mr/kr
[3HaueHus no copmyne (3)] [sHaueHunA no copmyne (5)]

50,0 54 24
100,0 8,5 37
500,0 24,0 105

1000,0 37,0 165

5000,0 105,0 465

10000,0 165,0 727

46000,0 440,0 1943

MpuMevyaHne — 3Ha4eHNA NOBTOPAEMOCTU U BOCMPOU3BOAUMOCTHU B NPOLEHTaX NO Macce BbIMMCHIAIOT MO
popmynam (4) n (6) COOTBETCTBEHHO.

12.4 insa 06pas3uos ¢ cogepxxaHuem obuuein cepbl He 6onee 100 Mr/kr NPOBOASAT ABA NOCNEA0BaTENbHbIX
onpeaenenus. Kaxxgoe onpeaeneHue npoBoaAaT HA HOBOW nmopuuu obpasua B COOTBETCTBUM C 12.1 n 12.2.
PacxoxaeHue mexay NOBTOPHLIMU ONpeaeneHs MU He JOIDKHO NPEBbILLATh 3Ha4YeHne NOBTOPSIEMOCTH, yKa-
3aHHOe B Tabnuue 6. Ecnu pacxoxaeHue 6onblue, TO UCCREAYIOT NPOLUecC NpUroToBneHus obpasua, Ytobbl
naeHTuduumposaTb nobble UCTOUYHUKM 3arpAsHeHUA obpasua, n NOBTOPAIOT aHanu3. MPUUUHON NOBTOPHBIX
U3MepeHuni ABNAETCA BbiiBNEeHWe NpobneM, CBA3aHHbIX C 3arpasHeHnemM obpasua, u yny4lleHwe npeuusnoH-
HOCTU Pe3ynbTaToB NPU HU3KMX KOHLIEHTPALIMAX CEpbl.

MpumMevaHue 11 — bbiNn paccunTaHbl KOHUEHTPALMK STaHONa U MeTaHona, o6ecnevmnBaloLLe TEOPETUYECKYHO
CMecb YrmeBOA0pPOL 0B U Aun-H-6yTuncynbdunaa, k kotopoii sobaBnsanu sTaHon (MNKW MeTaHoN) A0 Tex NOp, Noka 3Ha4YeHue
CYMMBI MacCoBbIX KOAhMULIMEHTOB, YMHOXEHHBIX HAa MaccoBble 10NN, He yBenuuuTea Ha 5 %. [ipyrumun cnosamum, 6bino
paccynTaHo KoNM4ecTBo aTaHona (U MeTaHomna), Bbi3aBasLuee oTpuLaTenbHYo 5 %-HyIo NOrPELHOCTL B U3MEPEHNN KOH-
LieHTpaLmu cepbl. 3TU cBefeHUs BKMNOYeHbl B Tabnuuy 1 Ana uHdopMaLmmu o npupoae BOBMEYEHHON MOrpeLuHocT npu
onpederneHun cepbl B TONAMBHOM aTaHone (unu Tonnmeax M-85 n M-100) no HacTosLeMy MeTogy.

13 BbluucneHus

13.1 CoaepxaHue cepbl B 06pasLe BbIMUCIAETCA aBTOMATUYECKM MO KanmbpoBOYHON KPUBOA.

14 OchopmneHune pesynsraTtoB

14.1 Pe3ynbTatbl PErMCTPUPYIOT Kak obllee coaepxaHue cepbl B NPOLIEHTAX MO Macce ¢ TOYHOCTbIO
[0 Tpex 3Havawmx uudp ana coaepxkaHus cepbl 6onee 0,01 % macc. Ons coaepxaHus cepbl MEHEE UMK
pasHoro 0,01 % macc., pe3ynsrarbl perucTpupytotT B MunnurpaMmmMax Ha kunorpamm. Pesynsratbl (Mr/kr) peru-
CTPUPYIOT C TOYHOCTbBIO: 40 ABYX 3HaYawmx uudp — ana sHadeHun ot 10 go 100 mr/kr, 4O OA4HOW 3HavaLlen
Unppbl — AnA sHaveHun meHee 10 Mr/Kr. YKasblBatoT, YTO pe3ynbraTbl Obiiv NOnyYeHbl MO HACTOALWEMY METO-
A4y ucnblTaHus. PesynbraTbl OKPYrMAOT B COOTBETCTBUN C ASTM E29.

14.1.1 Ons o6pa3suos ¢ o6LWMM coaepkaHmem cepbl MeHee 100 MI/KF paccYMThIBaIOT cpeaHeapudmeTu-
YyecKoe 3Ha4YeHne MOBTOPHbLIX ONpPeAeneHnin 1 PerncTpupytoT no 14.1.

15 KoHTponb kayecTBa

15.1 Kaxgon nabopatopuu pekomeHAyeTcsa paspaboTtatb nporpamMMmy oBecneveHus HaxoXaeHus cu-
CTeMbl M3MEPEHUA NO HACTOALLEMY CTaHAApTy MOA CTaTUCTUYECKMM KOHTPOMem. YacTelo TakoW nporpam-
Mbl MOXET BbITb PETYNAPHOE UCNbITaHne 06pa3LoB QC 1 HaHECEHWe Pe3yNbTaToB Ha KOHTPONbHYIO KapTy’)

) ASTM MNL 7, Manual on presentation of data and control chart analysis, Section 3, Control chart for individuals,
ASTM International, W. Conshohocken, PA (PykoBoacTBo no npeAcTaBneHwto faHHbIX U aHamnudy KOHTPOMbHbIX KapT.
YacTb 3. KoHTporbHbIe KapThl UHANBUAYANBHBIX 3HA4YEHWN).
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(cm. 7.11). B cootsetctBun ¢ ASTM D6299 pekoMeHAyeTCa aHanu3MpoBaTk He MeHee 04HOro Tuna o6pasuos
QC, asnaioLlerocsa npeacTaBUTENbHLIM ANA TUNUYHBIX NabopaTopHbIX 06pa3sLoB.

15.2 [lononHuTenbHO K ucneitaHuio obpasua QC (oM. 7.11) pekOMeHAYyeTCA eXXeaHEeBHO NPOBOAUTL Ka-
NUOPOBOYHBIN XONMOCTOMN ONbIT (HAaNpUmep, Macno — pasbtaBuTenb).

15.2.1 U3sMepeHHOe B XONOCTOM ONbITe CoAepXaHue cepbl AOMKHO ObiITb MeHee 2 mr/kr (0,0002 %
Macc.). Ecnn namepeHHoe B X0nNoCTOM OnbiTe coaepxaHue cepbl 6onee 2 mr/kr (0,0002 % mace.), NOBTOPHO
CTaHAapTU3yloT Npubop U NOBTOPHO NPOBOAAT XONOCTOW OMbIT, UCNOMNbL3YS CBEXUI 06GpaseL, U CBEXYIO Kio-
BeTy. Ecnu pesynkrar BbinafaeT 3a YCTAHOBNEHHLIM AWANA3OH, BbIMONHAT KanuGpoBKY MONHOCTLIO. Mpu
3arpasHeHWn OTBEPCTUA ANnsA 3arpysku obpasua, 0COGEeHHO npu aHanu3e obpasuoB C COAepPXXaHWEM Cepbl
meHee 20 mr/kr, nepes AanbHeWWUM NPUMEHeHneM HeoBXxoaMMO OTKPbITb U OYUCTUTL €r0 B COOTBETCTBUM C
peKoMeHaauusiMm U3roToBUTENS.

15.2.2 Cnepyer OTMETUTb, YTO ANA NOYYEHNA XOPOLUEro COOTBETCTBUA KanMOPOBKN NMPU HU3KUX KOH-
LeHTpaumsax cepbl HEOGX0AUMO U3MEHUTL BECOBOM KOI(PULMEHT B perpeccun.

15.3 NpoBepka NpaBUILHOCTU Pe3yNLTaTOB

Mocrne npoBeaeHna Kaxaoro n3amepeHns craHaapTa unu obpasua cneayeT BLINOMHATL NPoLIeaypy Npo-
Bepku u3mepeHusi. Onepartopy TpeGyeTcs NPOBEPUTL HANMUME TAKMX NPU3HAKOB, KaK yTeuku 00pasLia ua Kio-
BEThI, AePOpPMaLMA OKOLLKA KIOBETbI, U NPOBECTM BU3YaNbHLIN OCMOTP MAEHKW HA HANMUMe 3arpsAsHEHUN u
CKNajokK.

15.4 PaccMoTpeHHne NonyuyeHHoro pesynbsrara

Ecnu pesynsrar paccmaTpuBaloT Kak BbiNagalowuin M3 yCTaHOBNEHHOTO AuanasoHa, cneayer Bbinos-
HWTb MOBTOPHbIN aHanu3, YToObl NOATBEPANTL AaHOMASIbHbIE PE3ynbTaThl.

15.5 Cneayet perynapHo npoBepaTh paboune napameTpbl NPOAYBOYHOIO ra3a Ha COOTBETCTBUE CneLu-
dukaumsam usrorosutens npudopa.

15.6 PerynsipHo aHanu3npyioT BELUEeCTBA ANS KOHTPONA nonpasku Ha Apeid n ctanaaptel QC. YpoBHU
Aonycka npoBeeHHbIX NPOBEPOK C UCMOMb30BAHMEM 3TUX BELLECTB AOIDKHbI ObITb TakuMK, YTOOLI, €cnu pe-
3ynbTaThl BbIXOAST 3@ A0NYCKU, BLINOMHANUCL NONPAaBKK Ha Apelich unu nonHas NnoBTopHas kanubposka. Ecnu
pesynbrar TeKyLlero n3mepeHns HaxoaUTCA BHE YCTAHOBIEHHbIX JONYCKOB, TO MeXAy NOCNeAHUM NPUHSATBIM
pe3ynbTatoM aHanu3a BellecTsa AnA KOHTPONA nonpasku Ha apend wnu ctaHaapta QC U TOYKOW HECOOT-
BETCTBUSA BCE U3MEPEHUs CneayeT NOBTOPUTD.

16 MNpeumn3noHHOCTb U cMel eHned)

16.1 NMpeun3snoHHOCTb

MpeLn3MoHHOCTL HACTOALLEro MEeToda MCMbITaHus Bbina onpeaeneHa CTaTuCTUHECKUM aHanu3oM pe-
3ynbTaToOB MEXnabopaTopHbIX UCTILITAHMIA, NPOBEAEHHbIX HA 27 o6pa3uax, BKMIOYaoWmMx aucTunnaTtol, 6ex-
3UHBI C OKcureHatamu u 6e3 HuX, KepoCUH, Au3enbHoe Tonnmeo, 6uoausens E-85, octatouHble Tonnuea u
HedbTb. OnpegenexHne NpPeLUu3nMoOHHOCTU OXBaTMIO MHOXECTBO MaTtepuarioB ¢ AuanasoHom obuiero cogep-
XaHuA cepbl NpUbnuanTensHo oT 1 Mr/kr 4o 4,6 % macc. OGbeanHEeHHbIV NPeaen KONIMYECTBEHHOIO onpeae-
nenust (PLOQ) o6uiero coaepxaHus cepsbl, paBHbln 16,0 mr/kr, Obin yCTaHOBNEH ANg BCex TUMNOB 06pa3sLoB.
OTtaenbHble A0ONONHEHUsI NO NPELM3UOHHOCTU ANsi AU3ENbHOro TONMNMBa M 6EeH3MHA yKasaHbl B NPUNOXEHUSAX
X1 1 X2. OnanasoHbl coaepXaHus cepbl, NpeacTaBneHHble Habopamm o6pasuUoB, Hapaay C AAHHbIMU Mpe-
LUU3NOHHOCTU npuBeaeHsl B 16.1.1 n 16.1.2. 3Tn cTatucTuyeckme aaHHble NPUMMEHUMbI TONBKO K oBpasuam ¢
cofepXaHnem MeLlatoLLMX KOMNOHEHTOB MEHee NpUBEAEeHHbIX B Tabnuue 1.

MpuMmevyaHue 12 — HcnblTaHUs NETy4UX MaTepuanos MOryT He COOTBETCTBOBaTL YCTAHOBEHHON NPeLn3noH-
HOCTU HaCTOSLLEero MeToAa, T. K. CENeKTUBHEIE NOTEePU NETY4UX BELLECTB BO3MOXHbI 0 NMPOBEAEHNS NCTILITAaHUS 1 NPU ero
nposeAeHW. Opyroii BO3MOXHOA NPUYNHON TAKOro HECOOTBETCTBUA ABMSAETCA HAChILEHWE CEepOoi OKOLLKa KHoBEThI ANS
obpasla, npusogsilee k 6oree BbICOKUM 3Ha4EHUAM COAEpXKaHUsA cepsbl.

8 MopTBepxaatoLime AaHHbIe XpaHaTes B WTab-ksapTupe ASTM International n MoryT GbITh Nony4eHsl Mo 3anpocy
nccnepoBaTenbckoro otvyeta RR:D02-1635.
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16.1.1 MoBTOPAEMOCTDL I

PacxoxpaeHue mexay nocneaoBarernbHbIMU pesynsratamyu UCTIbITaHWIA, NOSyYeHHbIMU OOHUM U TEM Xe
ornepaTopom Ha OAHOM U TOM e annaparype npu NOCTOAHHLIX PaboynX YCIOBUAX HA OAHOM 1 TOM Xe UCMbl-
TyemoM marepuane B TE4EHWE ANUTENBHOTO BPEMEHMW NPW HOPMAITbHOM M NPaBUITbHOM BbIMOMHEHUN METOa,
MO>ET NPEBbILIATL CeAYIOLME 3HA4YEHUSI TONLKO B OAHOM criydae u3 Asaguatu. MoBTopAEMOCTb + (Mr/Kr unu
% macc.) BbluMcnsoT no dopmynam (3) u (4) ans Bcex matepuanos, BXOAALMX B 06nacTe NPUMEHEHNA Ha-
CTOALLEro MeToAa. BelumMcneHHble 3HaYeHUs npuBeaeHs! B Tabnuue 6.

r, Mr/kr = 0,4347 X 0.6446. -
06446
r. % macc. = 0,4347(Y 10000) , “
10000

rae X — oOuee coaepkaHue cepbl, Mr/ Kr;
Y — obuiee cogepxaHue cepbl, % Macc.

16.1.2 BocnpousBoanMmocTtb R

PacxoxaeHue mexay ABYMS €OUHWYHBIMA U HE3aBUCUMbIMM pe3yribTaTamu, NONYyYEHHbIMU Pa3HbIMU
oneparopamu, paboTaloLumm B pasHbix naboparTopusix, Ha OAHOM U TOM e UCTbITYEMOM Matepuane B Teye-
HUe ANUTENbHOr0 BPEMEHU NPWU HOPMAanbHOM U NPABUIILHOM BbIMOMHEHMU METOAA, MOXET NPEeBbILIATL Cre-
Aylowme 3Ha4YeHus ToMbKO B 04HOM criyyae u3 asaguaru. Bocnpoussoaumocts R (Mr/kr unu % macc.) BbluMc-
nat no opmynam (5) u (6) Ana BCex matepuanos, BXOASLUMX B 00NacTb NpMMEHEHUs1 HACTOSILLIEro MeToAa.
BbluucneHHble 3HaYEeHUs1 npuBeAeHbl B Tabnuue 6.

R, mr/kr = 1,9182 X 0.8446; (5)
0,6446
R, % macc. = 1,9182(Y 10000) ®6)
10000

rae X — obLiee coaepxaHue cepbl, Mr/ Kr;
Y — obLiee cogepxaHue cepsl, % Macc.

16.1.3 3Ha4yeHUs NOBTOPSEMOCTU U BOCTIPOU3BOAUMOGTH, NOMYYEHHbIE B BbILLEYNOMSHYTbIX Mexnabo-
paTopHbIX UcnbITaHuaxX®), ans au3enbHOro Tonnuea npuseaeHsbl B NpUnoXeHun X1, ansa 6eHsmHa — B npu-
noXeHun X2.

16.2 CmelleHne

MexnabopartopHble UCMbITaHWA BKMoyanu aHanu3 10 CTaHfapTHbIX STanoHHbIX Matepuanos (SRM)
NIST. CepTudnLMPOBaHHbLIE 3HAYEHUSA COAEePKaHUA CEPbl, 3HAYEHUS, NONYYEHHbIE B MEXNabopaTopHbIX UG-
nbiTaHusax (RR), 3Ha4eHUA AENCTBUTENBHOMO CMELLEHUA U OTHOCUTENBHOIO CMELLEHUS NPUBEAEHbI B Tabnu-
ue 7. Mpeanonaranock, 4to 6enoe Macno nmeno MaccoBoe cootHowweHmne C/H 5,698 (C,,H,q). Oencrantens-
HOro CMEeLLEHUs1, KOTOPOe MOTJ0 ObITb Bbi3BaHO COOTHOWeEHMeM C/H, He Gbino.

16.2.1 Npu aHann3e BOCbMMU CTAHAAPTHbLIX 3TanoHHbIX Matepuanos (SRM) NIST Ha ocHoBe pacuyeToB
D2PP ycTaHOBrMeHO OTCYTCTBME 3HAYUMOTO CMELLEHUA MeXY CEPTUPULMPOBAHHBIMU 3HAYEHUSIMU U PE3YTb-
Taramu, NMONyYEHHbIMU B AaHHbIX MEXNabopaTopPHbIX UCTILITAHUSX, ANA 06pa3sLos noboro Tuna.
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Tabnunya 7 — CpaBHeHne obpasLoB NIST u pesynsratoB MexnabopaTopHeix ucneitaHuii ASTM (RR)

Coaepxa- Home CpegdHee OelictBun- OTHoCK-
Homep HUe cepbl, o6pas pa MaTonua cojepxaHune TenbHoOe TenbHoOe 3Hauu-
SRM NIST MI/KT, pRRLt Pyl cepbl B RR, OTKITOHEHNE, OTKITOHE- MOCTb
NIST Mr/Kr Mr/Kr Hue, %
PedopmynupoBaHHLIii
2296 40,0 2 OEeH3UH (HOMUHAIBHO 46,3 +6,3 + 15,80 Het
13 % ETBE)
2299 13,6 3 PecopMynMpoBaHHeI/ 18,1 +4,5 +33,10 Het
OeH3uH
2770 41,6 7 [nsenbHoe ToNnNuBo 49 4 +7,8 + 18,80 Het
2724b 426 5 8 [nsenbHoe TONNuBO 430,8 +43 + 1,01 Het
2721 15832,0 9 Hegrs (nerkas 16118,0 +288,0 +1,82 [a
BbLICOKOCEPHUCTas)
HedTb (Taxenasn
2722 2104,0 10 2082,0 -21,0 -1,00 Het
ManocepHucTas)
1619b 6960,0 12 OcTaTo4HOEe TONNUBO 6654,0 —308,0 —4,40 Ha
1620c 45610,0 13 OcTaTo4HOEe TONNUBO 45801,0 +191,0 + 0,42 Het
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MpunoxeHue X1
(cnpaBouHoe)

JononHutenbHbIe NONOXEHUA NO NPEeLU3MOHHOCTU ANA AU3eNIbHOro Tonnuea

X1.1 MNpeun3uoHHOCTb ANA AU3eNbHOro Tonnuea

B MexrabopaTopHbIX UcnbiTaHusx®) aHanusuposanu WwecTb 06pasLos AN3ENLHOM TOMNMUBa ¢ OBLNM cogepXaHu-
eMm cepbl npubnuantensHo ot 20 go 5500 Mmr/kr:

HOMep S — Aun3enbHoe TONMUBO;

HoMep 7 — NIST SRM 2770;

HoMep 8 — NIST SRM 2724b;

Homep 15 — AusenbHOe TONMMBO;,

HoMep 17 — Aun3enbHoe TOMmnuUBO;

HoMmep 22 — ausenbHoe Tonnueo B-5, cogepxallee 5 % 6uoamsenbHoOro Tonnuea.

X1.1.1 NoBTOpPAEMOCTL r

PacxoxgeHne mexay nocnefoBaTenbHbiMU pesynsratamu UCNbITaHUA, NONYYEHHBIMU OlHUM N TEM Xe oneparo-
pOM Ha OfHOI W TOI Xe annapaType NPW NOCTOAHHLIX pabounx yCroBUAX HA OAHOM U TOM Xe UCTILITYEMOM MaTepuarne B
TeYeHWe AMUTENbHOro BpeMeHU Npu HOpManbHOM W NPaBUMBLHOM BLINOMTHEHUN METOAA, MOXET NPpeBLILAaTL creayloLlue
3Ha4YeHWsA TOMbLKO B O4HOM criyyae u3 apaauati. MosTopAaeMocTb r (Mr/Kr unu % mace.) BbiuMcnsAloT no gopmynam (X1.1)
n (X1.2) gns wecTn 06pasLioB AWaenbHOro Tonnuea. BelMucneHHble 3Ha4ueHna (Mr/kr) npuBegeHsbl B Tabnuue X1.1.

r, Mrikr = 1,6658 X 0,3300; (X1.1)
0,3300
. % mace.= 1,6658 (Y 10000) (X1.2)
10000

rae X — oblyee cogepxaHue cepbl, Mr/ Kr;
Y — obuiee copepxaHue cepbl, % Macc.

X1.1.2 Bocnpoussogumoctb R

PacxoxgeHne mexay ABYMSA eAUHUYHBEIMUA U HE3aBUCUMbLIMU pe3yrnsraTaMu, NonyYeHHBEIMW pa3HbIMU onepaTopamy,
paboTatoLmmm B pa3Hbix TabopaTopusx, Ha OAHOM U TOM e UCMBITYEMOM MaTtepuarne B TedeHue ANUTENBHOrO BpeMeH!
npy HOpPMarbHOM W NPaBUILHOM BLINOMHEHUN METOAa, MOXET NpeBbILLATE CrEAYIoLUe 3HaYeHUSA TONBKO B OZLHOM cryyae
u3 gBaguatun. BocrnponssogmmocTb R (Mr/kr unu % macc.) BelducnsatoT no popmynam (X1.3) u (X1.4) ana wectu o6pasuos
Au3enbHOoro Tonnuea. BeldncneHHble 3HaveHus (Mr/kr) npuBegeHsl B Tabnuue X1.1.

R, mr/kr = 8,9798 X 9.3300. (X1.3)
0,3300
R. % wacc. 89798(Y 10000) , (X.1.4)
10000

rae X — oblee copepxaHue cepbl, Mr/ Kr,
Y — obLee cogepxkaHue cepbl, % Macc.

Tabnwnya X1.1 — 3HayeHWsa NpeLM3MOHHOCTM AN AU3ENbHOMo TonnmMBa

Coneprarue cepsi, urir v o opyre (X1.1)] (antenn o hopyn 01.5)
25 4,8 26
100 76 41
500 13,0 70
1000 16,0 88
5500 29,0 154
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MpunoxeHune X2
(cnpaBouHoe)

JononHutenbHbIe NOMOXEHUA NO NPELM3MOHHOCTY ANnA 6eH3uHa

X2.1 NMpeun3noHHoCTbL anA 6eH3nHa

B MexnabopaTopHbIX UcnbiTaHnax®) aHannanposani NaTb 06pasLoB 6eH3MHOB ¢ 06LLMM cofilepXaHneM cepbl Npu-
onuaunTensHo oT 11 o 5500 mr/kr:

Homep 2 — BeH3uH ¢ 13 % ETBE;

HoMep 3 — pedOpMyNUPOBaHHLIA GEH3UH,;

Homep 4 — BeH3uH ¢ 5 % 3sTaHona;

Homep 11 — GeH3uH;

HoMep 20 — E-85.

X2.1.1 NoBTOpPAEMOCTb ¥

PacxoxaeHne Mexay nocrnefoBaTenbHbIMU pesynsrataMu UCNbITaHUA, NMOMYyYEeHHBIMA Of4HUM U TEM Xe onepaTo-
POM Ha OfHOI W TOI Xe annapaType MpW NOCTOSIHHBIX paboynx YCroBUSX HA OAHOM M TOM Xe UCNBITYEMOM Martepuane B
TeyeHne ANUTENbLHOro BpEMEHU NpU HOPMaribHOM U NpaBUNbHOM BHIMOMTHEHUN METOAA, MOXET NpeBbIWAaTh cnegyowue
3Ha4YeHUs TOMBLKO B O4HOM cryyae u3 ABaauaTtu. [MoBTopAeMocTb r (MI/KM unn % macc.) BbIMUCNAKT No hopMynam (X2.1)
n (X2.2) ans natu obpasuoB 6eH3nHa. BeluncreHHble 3HaueHUs (Mr/kr) npuBeaeHbl B Tabnuye X2.1.

r, Mr/kr = 1,4477 X 0.3661- (X.2.1)
0,3661
r. % Macc. = 1,4477(\1’(1) gggo) (X22)

rae X — obulee cogepxaHue cepbl, Mr/ Kr;
Y — obwee coaepxxaHue cepbl, % macc.

X2.1.2 Bocnpou3BoguMocTb R

PacxoxaeHue Mexay AByMSA €AUHUYHBIMUA W HE3aBUCUMBIMUW pe3ynesTaTamu, NoNyYeHHLIMU pa3HbBIMU onepaTtopamu,
paboTatoLmmm B pasHbix TabopaTopusax, Ha OAHOM U TOM Xe UCMLITYEMOM MaTepuane B Te4eHUe ASNUTENBHOIO BPEMEHN
Npv HOpManbHOM U NPaBUIbHOM BbINOMIHEHUN METOAA, MOXET NpeBLILATL CNeayroLmne 3HaYeHUs TONbKO B O4HOM Crydae
u3 geaguatu. BocnponssoanmocTtsb R (Mr/kr unn % Macc.) BbiMMcNAoT No dpopMynam (X2.3) u (X2.4) ana natm obpasuos
BeH3nHa. BeluucneHHble 3Ha4eHus (Mr/kr) npuseaeHsl B Tabnuue X2.1.

R, Mr/kr = 7,1295 X 0.3661, (X.2.3)
0,3661
R, % macc.= 7’1295(:33880) (X.2.4)

roe X — obLyee cogepxaHue cepbl, Mr/ Kr;
Y — obuee coaepxxaHue cepbl, % Macc.

Tabnuya X2.1 — 3Ha4yeHWa NPeLU3NOHHOCTU ANA AU3ENbHOro Tonnuea

ConepaHite cepb, Mr/kr MoBTOPAEMOCTb £, MI/KF BocnponssoaumocTb R, Mr/kr
[3HaueHWA no dopmyne (X2.1)] [sHaueHus no dopmyne (X2.3)]

50 6,0 30

100 7,8 38

500 14,0 69

1000 18,0 89

5500 34,0 167
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MpunoxexHune X3
(cnpaBouHoe)

O6pauweHune ¢ TonAMBaMM, coaepxalMMmmn OKCUreHaTbl

X3.1 Tonnuea M-85 u M-100 cogepxat 85 % n 100 % meTaHona cooTBeTcTBEHHO. Tonnueo E-85 cogepxuT 85 %
aTaHona. 3TW ToMMBa UMEIOT BbICOKOE COAEPXaHWe KUCNOPoAa, YTO NPUBOAMT K 3HAYUTENLHOMY NOTNOLWEHUIO U3nyye-
HUA cepbl K, OfHaKo Takue TonnuBa MOXHO aHaNnU3MpoBaTb, UCMONb3YA HACTOALLWA METOA UCMBITAHUS, NPU YCIIOBUN,
YTO KanMbpoBoYHbIe CTaHAapThl NOArOTOBIEHb B MaTpULe, aHanorndHo o6pasty. Bo3MOXHO yMeHbLUeHUe HyBCTBUTENb-
HOCTU U MpeLn3noHHOCTU. [pu onpeeneHnn NoOBTOPSEMOCTH, BOCNPOU3BOAUMOCTU U CMELLEHNUA HACTOALLEero MeToaa
ucnbiTaHwii obpasyel Tonnus M-85 n M-100 He ucnbITeIBanu.

X3.2 lNpu aHanu3e Tonnue M-85 u M-100 ¢ kanubpoBKoi, NPoOBEAEHHOW Ha CTaHAapTax Ha ocHose Genoro mac-
na, pesynsrar, nony4eHHbln No 12.3 HacTosILero ctaHaapTa, AeNAT Ha COOTBETCTBYIOLWWIA KOIPDULIMEHT, KaK yKazaHo B
dopmynax (X3.1) u (X3.2). Sta koppeKTUpoBKa He TpebyeTcs, ecnu cTaHAapThbl FOTOBAT B TOW Xe CaMoii MaTpuue, YTo 1
obpasupl, kak ykasaHo B 5.2 HacTosiLiero cTaHjapTa.

S

S(M-85) = —>_; (X3.1)
059
s
S(M-100) = -2, (X3.2)
055

rae S — oblee cogepxaHue cepbl, % Macc.
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MpunoxeHune JA
(cnpaBouHoe)

CBeaeHus 0 COOTBETCTBUU CCbINTOYHbIX cTaHaapToB ASTM mexrocyaapCTBEeHHbIM

cTaHaapTam
Tabnuya JA1
O6osHaveHne CreneHb O6o3HayeHe N HaMMeHOBaHNe MeXrocyapCTBeHHOM
ccbinoyHoro ctaHaapta ASTM COOTBETCTBUA cTaHgjapra
ASTM D4057 NEQ FOCT 31873—2012 «HedpTb M HedpTenpoayKThI.
MeTogkl py4Horo otbopa npob»
ASTM D4177 — *
ASTM D6259 — *
ASTM D6299 — *
ASTM D7343 — *
ASTM E29 — *

* COOTBETCTBYHOLLUIA MEXTOCYAaPCTBEHHBIA CTaHAapT OTCYTCTBYET. []0 €ro NPUHSTUS PEKOMEHAYETCA UCTIONb30-
BaTb NepeBof Ha PYCCKMii A3bIK faHHoro ctaHgapta. OduunarnbsHbiil NepeBo 4aHHOTo cTaHgapTa Haxogutesi B dege-
panbHOM MHOPMaLMOHHOM (hOHAE CTaHLapToB.

il pnMmeHaHne — B HaCTOHMeVI Ta6nmqe MCNoNb30BaHO cnepytoulee ycrnosHoe 0603Ha4YeHNe CTEMNEHN COOT-
BETCTBUA CTaH4aPTOB!

- NEQ — HeakBMBareHTHblEe CTaHAapThI.
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YK 665.6:546.22.06:006.354 MKC 75.080 IDT

KntoueBble cnosa: He(pTb, HEHTENPOAYKTLI, Cepa, 3HeproaMcnepCMoHHasi PEHTIEHOMNYOPECUEHTHAsS Cek-
TpoMmeTpus
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