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[lpeaucnoBue

Llenn n npuHumMnel ctTaHgapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekadbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnumn», a npasmna npUMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 NMOArOTOBJIEH OTKpbITEIM akUUOHEPHBLIM ODLLIECTBOM «BCEepOCCUNCKMA HayuYHO-UCCneaoBaTeNb-
CKUN MHCTUTYT No nepepaboTke HepTU» (OAO «BHUWN HI») Ha ocHOBe ayTeHTUYHOrO Nepesoaa ctaHaapTa,
ykasaHHOro B nyHkTe 4, KoTopbin BeinonHeH Iyl « CTAHOAPTUH®OPM»

2 BHECEH TexHu4yecknum kommuteTomMm no ctaHgaptusaumm TK 31 «HedpTaHbIEe TONNMBa U cMa304HbIE
MaTepuanbi»

3 YTBEPXOEH N BBEAEH B OENCTBUWE MMpukasom deaepanbHOro areHTcTsa no TEXHUYECKOMY
perynupoBaHuio 1 metponornn ot 25 gekabpa 2008 r. Ne 690-cT

4 Hactoawun ctaHgapT naeHtudeH ctadHgapty ACTM [ 2622—05 «OnpeaeneHne cepbl B HepTENPO-
OYKTax cTaHAapTHbIM MeTOA0M peHTreHopnyopecUueHTHOW CNekTpoMeTpumn ¢ aucnepcuen no ANUHE BOMHbI»
(ASTM D 2622—05 «Standard test method for sulfur in petroleum products by wavelength dispersive X-ray
fluorescence spectrometry»).

HanmeHoBaHMe HacTosWero ctaHgapta U3MeHeHO OTHOCUTEeNbHO HaMMeHOBaHUA YKa3aHHOro CTaH-
aapta ana npusegeHnsa B cootBeTcTBMe c OCT P 1.5—2004 (noapasgen 3.9).

[1py NnpUMeHeHNN HacTOoALLEero ctaHgapTa pekomMmeHayeTcs UCNONb30BaTb BMECTO CChINTOYHbIX CTaHaap-
TOB COOTBETCTBYIOLIME UM HaLMOHaNbHLIe cTaHaapTel Poccunckon ®egepaun, cBeaeHUs 0 KOTOPLIX NpUBe-
OeHbl B AONONMHUTENbHOM NMPUNoXXeHnn A

5 BBEAEH BI'NEPBbIE

VIHpopmayua ob usMeHeHUsIX K HacmosuwieMy cmaHoapmy rybrnuKkyemcsi 8 eXe200H0 u3oasaeMoM
UHQOPpMaUUOHHOM yKa3lamerne «HauuoHanbHbie cmaHoapmbi», @ mekcm U3MeHeHUU U Norpasok — 8 exXe-
MeCSYHO u30asaeMbiX UHOPMaUUOHHLIX yKalzamensix «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Uiu OmMeHbl Hacmosuweao cmaHoapma coomeemcmeyrujee yeedoMiieHue byoem
ornybrnuKo8aHo 8 eXXeMeCSIYHO L130asaeMOoM UHOOpMaUUOHHOM yKa3zamerne «HalyuoHanbHbie cmaHoapmabiy.
Coomeemcmaeyrouiast UHGhbopMalus, yeeOoMIIeHUEe U MeKCcmbl pa3Meliaromcss makxe 8 UHGbopMallUoHHOU
cucmeme obLiezo noib3osaHus — Ha opulyuansbHoOM caume PedeparnibHo20 azeHmemea rno MmexHU4eCcKomy
peayrnupogaHu U Mmemporsoauu 8 cemu VIHmepHem

© CraHgaptuHdopm, 2009

HacToawumn ctangapT He MoXeT ObITb MOMHOCTBIO UMW YacTUYHO BOCNPOU3BEAEH, TUPAXKNPOBaH U pac-
MpocTpaHeH B KadecTBe oduumanbHoro nsgaHma 6es paspeweHns PegepanbHOro areHTcTea o TEXHUYECKO-
MY PeryrimpoBaHUo N MeTPOSIoru
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

HedTenpoayKThbl

OMPEOENEHUE CEPbl METOOOM PEHTITEHO®JTYOPECLEHTHOU CMEKTPOMETPUM
C AUCNEPCUEN NO OJNTUHE BOJHbI

Petroleum products. Determination of sulfur by method of wavelength dispersive
X-ray fluorescence spectrometry

IlaTta BBeaeHna — 2010—01—01

1 Obnactb NpMeHeHuUA

1.1 HacTtoawun ctaHaapT ycTaHaBNMBaeT METo[ onpeaeneHunst cogepXXaHms oblen cepbl B HedpTU U
HedTenpoayKrax, KoTopble ABNATCA 0AHOAa3HbIMN U NOABUMKHBIMU XXUAKOCTAMU NPU ODOBIYHBLIX YCITOBUSAX
OKpyXaloLllen cpelbl, a TakkKe nepexoaswmMmm B XKMQKoe COCTOsIHUE NMPU YMepeHHOM Harpese U pacTBoOpU-
MbIMW B YIMEBOAOPOAHBIX PpACTBOPUTENSIX. OTU NPOAYKTLI MOTYT NpeacTaBnsaATb cObon AnsenbHoe TOMMNUBO,
peakTUBHOE TOMMUBO, KEPOCUH, ApYrne ANCTUNNATHbLIE HEPTENPOAYKTEI, HATY, OCTaTOUHbIE TOMNNMBA, Da30-
BOE€ CMa304YHOEe Macro, rmapaBnyeckoe Macno, Chipyto HedTb, HESTUNMMPOBAHHBIN DEH3UH, METAHOMbHLIE
Tonnmea M-85 n M-100.

1.2 MexnabopaTopHble nccneaoBaHUsa NPeUmn3noOHHOCTU (TOYHOCTHBIX XapaKTepUCTUK) HACTOSILLEro
MeToaa MpoBeAeHbl Ha NPoAyKTax ¢ KOHUEeHTpauuen cepbl npubnunsntensHo oT 3 Ao 53 - 103 mr/kr (5,3 %
Macc.). Ana rpynnel c0pasLoB ¢ KOHLEHTpaunen cepbl MeHee 60 Mr/kr ctTaHOgapTHOE OTKNOHEHUE CXOOAMMOCTI
S, coctaBngaet 1,5 mMr/kr. YcTaHOBMNEeHHbIW Npefen obHapykeHUs paBHaeTca 3 - S, a yCTaHOBMNEeHHbIV npeaer
konu4vecTBeHHoro onpegeneHna no [1] paseH 10 - S.. [Nockonbky obopyaoBaHue, UCNONb3yeMoe B HaCTOSA-
LLIeM MeToAe, MOXeT OTNMUYaTbLCA Mo YYBCTBUTENBHOCTU, TO BOSMOXXHOCTb UCMNOMb30BAHMNSA HACTOSILLETO METO-
0a npu KoHUeHTpauun cepbl MeHee 20 MI/Kr AOMmKHa onpeaenaTbCsl B KAaXKA0M KOHKPETHOM Ccryyae.

1.3 Obpasubl c coaepxaHnem cepbl bonee 5 % macc. 4oMKHbI ObITb pasdbaBneHbl 459 TOro, YTodbl KOH-
LieHTpaLmnsa cepbl pazbaBneHHoOro HedpTenpoaykra Haxogunack B 06nact npUMeHUMOCTU HAaCcTOSALLErO MeToaa.

1.4 JleTyune obpasubl (Takne Kak 0eH3nHbI C BLICOKMM AaBfieHUeM NapoB UMK nerkue yrnesogopoabl)
MOTYT HE OTBEYaTb YCTAHOBMEHHOW NPELU3INOHHOCTIM U3-3a N30UpaTENbLHOW NOTEPU NETKUX NPOAYKTOB B Mpo-
Llecce aHanmaa.

1.5 OCHOBHbIM NMpeanonoXeHNUeM B HACTOALLEM MeToAe UCMLITaHUS SABNAETCHA TO, UTO MaTpuL,a CTaH-
OapTHoOro obpasua 1 maTtpula UcnbiTyemoro obpasua Xopolwo cornacoBaHbl. HecornacosaHne maTpul
MOXeT OblTb BbI3BAHO pacXxoXAeHUAMM B MAcCCOBbLIX COOTHOWeHMAX yrnepoa/sogopon (C/H) ncneltyemMblx
0bpas3LoeB U cTaHaapTHLIX 0bpasuUeB (Tadbnuubl 1 1 2) N NPUCYTCTBUEM APYIUX reTepoaToMoB (Tabnuua 3).

Ta6nwuua 1 — CpaBHeHue pesynbraToB mexnabopartopHbix nccnegosanui (RR)Y1), nonyyennbix NIST2) n ASTMS)

Cepa, % macc., KakyLLeecs
NIST SRMA) Cepa, % macc., ASTM MaccoBoe oTknoneHme. % OTHOCUTENBHOE B AUNMOCTE
NIS (cpeaHee oTHoweHue C/H cenh, OTKNOHeHue, %
3HaveHue) P
1616a 0,0146 0,0148 5,205 0,0002 1,37 HeT
1617a 0,1731 0,1776 5,205 0,0045 2,60 [la
2724a 0,0430 0,0417 5,986 —0,0013 -3,02 [la
1623c¢ 0,3806 0,366 7,504 —0,0145 —3,81 [la
2717 3,0220 2,948 38,229 —0,0736 —2,44 [la

U3paHune odbmumnanbHoe
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OkonyaHue mabnuubi 1

Cepa, % macc., a coc
NIST SRM4) Cepa, % macc., ASTM MaccoBoe OTm};ﬁLelime Hcy OTHOCUTENBLHOS A AUUMOCTE
NIST (cpeanee oTHowWeHue C/H oD, | oTknoHeHue, %
3HaveHue) P
1621e 0,948 0,8973 8,553 —0,0507 —5.35 [1a
1624c¢ — 0,3918 6,511 — — —
2723 — 0,0299 5,937 — — —

1} RR — nccnepoBanust Tna Payng Po6uH.

2) NIST — HaunoHanbHbIN MHCTUTYT NO CTaH4APTU3aLMK.

3} ASTM — AmepukaHcKasi accoumaumns UCNbITaHWi 1 MaTepuanos.
4} SRM — cTaHgapTHbIN STaNOHHBLIN o6pa3sed.

Tabnwua 2 — CpaBHeHUE CKOPPEKTUPOBAHHBLIX PE3YNbTATOB MexnabopaTtopHbiX nccrnegosanmm (RR), nonyyeHHbIX
NIST n ASTM

MpumedaHune— NonpaBoyHble KO3DDULUMEHTbI BbINK paccunTaHbl NO 4aHHbIM, onpedenerHHsim Ha XRF-111),
[TpMeHEHNE 3TNX NonpPaBoYHbIX KOO IOMUNEHTOB TpebyeT 0TAENBHOIO onpeaeneHns MaccoBoro cootTHowenns C/H. 3Ha-
YUMOCTb OnpeaeneHa Ha ocHoBe [ TECTOB C UCMonb3oBaHnemM PyHKUMM HeonpegeneHHocTn NIST npu 1 curme n ctaHgapT-
HOM OTKITOHEHUWN BOCNPON3BOAMMOCTU Ansd ncnoitaHnm tuna RR. Popmyna ans Koppekunm pesynbraTtoB UCMNbITAHUN, KOrga

B KayecTBe Ha30BOro marepuana KanmbpoBo4HbIX 06pa3LoB ncnonbayecs benoe macno, crneayrowas:

S ckoppekTnpoBaHHas = S HeckoppekTupoBaHHas / (1,086 — 0,01511 - C/H).

SRM RR D Cepa, % macc., Cepa, % macce., RR Kaxyuleecs OTHOCUTENBHOE Al AU AMOCT L
NIST CKOPPEKTUPOBAHHbLIE | OTKNOHEHUe, % cepsbl OTKNOHEHne, %

1616a K2 0,0146 0,0147 0,0001 0,68 HeT
1617a K 1 0,173 0,1763 0,0032 1,85 HeT
2724a D 2 0,0430 0,0419 —0,0011 —2.,56 HeT
1623¢C R 1 0,3806 0,3763 —0,0043 -1,13 HeT
2717 R4 3,0220 3,065 0,0430 1,42 HeT
1621e R 3 0,948 0,9382 —0,0098 -1,03 HeT
1624¢ D 3 — 0,397 — — —

2723 D4 — 0,0300 — — —

1.6 3HavyeHUsa nokasaTteneu, yctaHoBneHHble B egmHuuax CU nnun B aHrctpemax, cnegyet paccMmaTtpu-
BaTb KakK cTaHOapTHLIe.

1.7 PaspaboTka mep no obecnevyeHmnto TeXHUK 6e3o0nacHOCTU, CBA3AaHHbLIX C UCMNOMb30BaHMEM HACTOS-
Lero ctaHgapTa, He ABNsAeTCs Lenbio HacToswero ctaHgapTta. [lonb3oBaTenb HACTOALWEro cTaHaapTa HeCceT
OTBETCTBEHHOCTb 3a pa3paboTKy COOTBETCTBYOLLMX Mep Mo TEXHUKe De30nacHOCTU N oXpaHe 30P0BbS Nep-
COHana, a Takke onpegenseT uenecoodbpasHOCTb NPUMEHEeHNS 3akoHoAaTellbHbIX OrpaHU4eHn nepen ero
MCNONb30OBaAHUEM.

2 HopmaTuBHbIe CCbINKN

B HacTodleM cTaHOgapTe UCNoNb30BaHbl HOPMaTUBHBLIE CChINTKX Ha cneayiowne ctaHgapThl;

ACTM 1 4057 PykoBoACTBO No py4dHOMY OoTOOpPY Npod HedpTn N HedpTenpoayKToB

ACTM [ 4177 PykoBoaACTBO No aBTOMaTUYecKoMy oToopy npob HedpTn M HedpTenpoayKTOB

ACTM [1 4294 OnpepgeneHune cepbl B HedTenpoaykTax MeToaomM peHTreHodnyopecUueHTHOM Chnek-
TPOCKOMWUM C gncnepcuen no sHeprim

ACTM [1 4927 OnpeaeneHune snemMeHTHOro aHanmsa KOMNOHeHTOB CMa304vHbIX MaTepuanoB 1 npuca-
OOK K HUM: Dapus, Kanbuusa, dpocdopa, cepbl U LMHKA MeToaaMun peHTreHopnyopecUeHTHON CNeKTPOCKONUK
C Aucnepcuren no AnmHe BOSHbI

ACTM E 29 PykoBoacTBo And npuMeHeHUsa sHadalwmnx uudpp B pesynbTatax UCnbITaHUW ANd onpene-
NeHNsl COOTBETCTBUSA cneundpmnkalmnsam

R McnonbayoT XRF-11, Criss Software, Largo, MD.
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3 CywHOCTbL MeToaa

3.1 ObpaseL, NoOMeLLaT B My4OK PEHTIeHOBCKNX Ny4Yen U U3MepsatoT MHTEHCUBHOCTb NMUKa JIMHUN Cepbl

o

K, Npyu annHe BoNHbl 5,373 A. VIHTEHCMBHOCTb (POHa, U3MEPEHHYHO MpU pekoMeHAyeMOoWn ANUHEe BOMHGI

5,190 A (5,437 A Ons TpyOKM ¢ MULLEHBIO U3 pOanS), BEIMUTAKOT M3 MHTEHCUBHOCTU NUKa. [ANga nonyvyeHns KOH-
LeHTpauun cepbl B NpoLeHTax No Macce pesybTUPYIOLWYO CKOPOCTL cHeTa MMMYNbLCOB CPpaBHMBAKOT C paHee
MNOCTPOEHHOW KanndpoBOYHOM KpUBOWU Mnu ypaBHeHneM (MpepoctepexeHue — Bo3genctene N3dbITOYHOMo
PEHTFEHOBCKOro WU3NyveHus BpeaHo Anga 340poBbs. JlabopaHT AofmkeH npeanpuHATb COOTBETCTBYHOLLUE
Mepbl, YTOObI n3bexaTb BO3AENCTBUSA HE TONLKO NEPBUYHOTO PEHTIEHOBCKOrO U3Ny4YeHusl, HO U BTOPUYHOIO
NN BO3MOXKHO NPUCYTCTBYIOLLEN pacCesiHHOW paanauum Ha Nbyro YacTb Tena. PaboTtath ¢ peHTreHOBCKUM
CNeKTPOMETPOM cneayeT B COOTBETCTBUU C rocyaapCTBEHHBLIMU NpaBUiamMun no UCNoNbL3OBaHUIO UOHU3UPYIO-
LLIero U3ny4eHuns).

4 3HayeHue N NnpuMeHeHue

4.1 HacTtodawmnmn metog ncnbltaHuUsa obecnevynBaeT ObICTPOE U TOYHOE N3MepeHmne obluen cepbl B HedTU
N HedpTenpoaykTax ¢ MUHUManbHOU NoAroToBKoW obpasua. ObObIMHOE BpeMs aHanm3a cocTtaBngaeT ot 1 ao
2 MUH Ha obpasel.

4.2 KayecTBO MHOMMX He@TenpoayKTOB 3aBUCUT OT KONMMYECTBEHHOro cogepXaHua cepbl. 3HaHUE KOH-
LeHTpauun cepbl HeObXoaAUMO ANA NpoLeccoB nepepaboTkn. Takke CyLEeCTBYOT HOPMbI, YCTaHOBMEHHbIE
beaepanbHbIMXA, rocygapCTBEHHLIMU U MECTHbIMU OpraHusauusaMmn, KoTopble orpaHuYMBaloT KONMUYECTBO
cepbl B HEKOTOPLIX TOMMKMBAX.

4.3 HacTtoawunn metoa UcnbiTaHUA AaeT BO3IMOXHOCTb onpederneHnsa cogepXXaHuga cepbl B HeTU UK
HedTenpoayKTe U Takum 0bpa3oM NO3BONAET OUEHUTL, HaxoauTCsl N coaepXXaHne cepbl B pamMmkax cneuundgpum-
Kauun N pernameHTUpoBaHHbIX OrpaHUYeHunN.

4.4 Korga HacTodawWwMM MeTo UCTbITaHUA NMPUMEHSAIOT K HedpTenpoaykramMm ¢ MmaTpulamiu, 3Ha4UTensHo
OTNUYaLMMNCSA OT KannbpoBOYHbIX 0OpasL/oB Ha OCHOBe Benoro Macna, ctaHaapTU30BaHHbLIX B HACTOSI-
LieM MeToae UCNbITaHUA, TO NMPpU MHTepnpeTaunn pesynbTaTtoB cregyeTt cobniogaTh NpeaocTepeXXeHnsa U
pekoMeHadauun, ykasaHHble B pasgene 9.

[TpumeyaHne—IlocpaBHeHUIO C gPYTMMU METO4AMU UCTIbITAHUS NO ONpeaeneHnto CoaepXXxaHns cepbl MeToa
NCMbITAHWS MO HACTOSALWEMY CTAaHAAPTY XapaKTepuayeTcs BbICOKOWN NPONYCKHOM CNOCOBHOCTBIO, MMHUMAaNbHOWN NOATOTOB-
KOW 0bpa3sua n BbICOKOW NPELMN3NOHHOCTBIO N obecneunBaeT onpegeneHme cepbl B LULMPOKOM AMAaNa3oHe KOHUEHTPaUun.
Ob6opyaoBaHue, Tpebyemoe Ans 4aHHOro MeToda UCnbiTaHus, sIBnsieTcs bonee AOporocTosAWMM, YeM ANs anbTepHaTUB-
HbIX METOAO0B, Takux kak metog ACTM 1 4294. 3a nonckom anbTepHaATUBHBLIX METOA0B UCTbITAHNUS crieayeTt obpawarbes K

ykasarenio ctaHgaptos ACTM,

5 Nomexw

5.1 Korga anemeHTHBIN COCTaB (3a UCKITIOYEHUEM CePbl) UCMNbITYEMbIX 00pa3LoB 3HAYUTENBHO OTNUYa-
eTCH OT CTaHAAaPTHBLIX 0Opas3LOB, MOTYT BO3HMKATL OLUMOKM B onpeaeneHnn cepbl. Hanpumep, pacxoXgeHus B
COOTHOLUEHWUN yrnepog—Boaopod NcnblTyemoro obpasua U KanmbpoBOYHLIX CTaHAAPTHLIX 0OpasL OB BHOCAT
OLUNOKK B onpeadenenmne. B Tabnuue 3 npruBeaeHsl HEKOTOPLIE Apyrie MmellaroLme 3f1eMeHThl U AoNyCTUMbIE
YPOBHU NX KOHLUEHTpaLWN.

5.2 M-85 n M-100 — Tonnuea, cogepxawme 85 % 1 100 % meTaHona cooTBEeTCTBEHHO. OHU UMEIOT
BbICOKOE coepXaHue Kucnopoaa, npusoasilee K 3Ha4MTenbHOMY nornotleHuto usnyveHuns K, cepbl. OaHako
TakMe TOMNMMBa MOXHO aHanusupoBaTb, UCMOMb3yA HaCTOALWMA MeToad UMK C NPpUMEeHeHUeM KoppeKunn
pe3ynbTaToB (NpW KanudbpoBke no denomy macny), Unm ¢ nNpuMeHeHunem KannbpoBOYHLIX CTaHOaPTHBIX
obpa3LoB, NPUrOTOBMEHHBLIX HA TOW XXe MaTpuLe, YTO 1 MaTpuLa UCNIbITYEMOro cbpasLa.

R Mudopmaunto no crangaptam ACTM, ccbinkn Ha KOTOPbIE NPUBEAEHBI B HACTOAWEM CTaHAAPTE, MOXHO Mony-
untb Ha ASTM website, www.astm.orgunu y ASTM Customer Service Ha service@astm.org.
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Tabnwuya 3 — KoHueHTpauusa MewarLwmx SN1eMeHTOB U BELWECTB

SNEeMEHT donyctumoe cogepxaHue, % macc.
docdop 0,3
LInHK 0,6
bapuwn 0,8
CBuHeLU 0,9
Kanbuuw 1
XIop 3
IT1aHon (npumedanue 2, 10.8.1) 8,6
MeTanon (npumevanue 2, 10.8.1) 6

5.3 OObIYHO HedPTENPOAYKTLI C 3NIEMEHTHBLIM COCTABOM, OTTUYAOLLIMMCS OT DenbIX Macen, Kak ykasaHo
B 9.1, MOryT ObITb NMpoaHanM3npoBaHbl C NOMOLLLIO CTaHAAapPTHLIX 0OPa3uOB, NPUrOTOBMNEHHLIX U3 DA30BLIX
MaTepmnanoB ¢ TEM XXe caMblM UM aHaNOrMYHbLIM COCTaBOM. Tak, OEeH3UH MOXHO NPUrOTOBUTHL CMELLEHNEM
M300KTaHa 1 ToNnyona B COOTHOLWEHUN, KOTOPOE NOYTU paBHO NpeanoaraeMoMy cogepXaHuio apomMaTmyec-
KUX YIMeBoaAopPOaOB aHanusnpyemoro copasua. CtaHgapTHble 0bpasLbl, MPUroTOBMEHHbIE U3 TAKOro BeH3un-
Ha, MOTYT AaTb pesynbTaTthl 601ee ToOUHbIE, YEM pe3ynbTaThl, NONTyYEeHHbIE MPU UCMOMNb30BaHNM CTaHAAPTHBLIX
obpasLoB Ha ocHOBe Benoro Mmacna.

5.4 [1na onpeaeneHnda cepbl B CMa304YHbIX Macnax 1M npucagkax pekomMeHgyeTca UCNoNb3oBaTb MeToA
ACTM [1 4927, Tak KaK OH y4UTbIBAET MeXa3NneMeHTHbIe NonpaBoYHblie KOSPPULNEHTHI.

6 Annapartypa

6.1 PeHTreHOMNyopecCcLEHTHbLIN CMEKTPOMETP C AUCNEpPCcHUEn No ANMHE BOMNHbLI, CNOCODHLIN K AETEeKTU-
POBaHUIO B 0ONAacTu 5,37A. [Ina o6ecrneyeHnss onTUManbHOM YYBCTBUTENLHOCTU K Cepe B KoOMMNeKTauuMto rnpu-
bopa OO MKHbI BXOAUTL:

6.1.1 OnTnyeckasa AopoXxka (ONTUYECKUN NyTb), cpeda refins.

6.1.2 AMNNUTYAHLIA aHanM3aTop UMNYINLCOB UMK APYyrne YyCTPOUCTBA pasgeneHna aHeprun.

6.1.3 LeTeKkTop, npegHasHayeHHbIM ANA AeTeKTUpoBaHUA ANTMHHOBOMHOBLIX PEHTIEHOBCKUX NyYen.

6.1.4 AHanusupytroLwmn KpucTann, cnocobHbIN K AUCnepcun peHTreHOBCKNX Nyden K, cepbl B YrioBOM
aunanasoHe NPUMMeHAeMOoro crnekTpogoToMeTpa. Halle UCNonb3yT NEHTA3PUTPUT U repMaHnn, XoTS MOXHO
MCcnonb3oBaTh Apyrue BelwlecTsa, Takue kak EDDT, ADP, rpadonT 1 kapu.

6.1.5 PeHTreHoBckas Tpybka, cnocobHas ucnyckatb nsnydexHne K cepbl. Hanbonee 4acto npumMeHsaoT
TPYOKM C aHOOOM U3 pOAUs, XpoMa U CKaHOUA, XOTS MOXHO NPUMEHSTb U Apyrue aHoahl.

7 PeakTuBbl

7.1 HucrtoTa peakTUBOB

Bo BCeX UCTIbITAHUAX AOITKHbBI MPUMEHATLCA XMMUYECKMN YUCTBIE (X. Y.) peaKTuBkl. [1pn oTCyTCTBUK Che-
LinanbHbIX yKa3aHWUA BCe peaKkTUBLI AOMKHbI OTBeYaTb TpeboBaHUAM cneundgpukaumnn Kommteta no aHanutu-
YeCcKUM peakTuBaM AMEPUKAHCKOro XMmudeckoro obllecTsa, rge 3T cneumdukaum MoXHO nony4duts ).
MOXXHO UCNONB30OBaTEL APYrie peakTuBbl NPU YCNOBUK, YTO OHU UMEIOT AOCTaTOYHO BbICOKYIO CTeNeHb YUCTO-
Thl, YTOOLI UX UCNOMb3OBaHUE HE CHU3WUIMO TOYHOCTL onpeaeneHus.

7.2 On-n-0ytun cynbdua, ctaHOapTHbIM obpasel, BbICOKOW YUCTOThLI C YCTaHOBMNEHHBLIM 3HAYEeHMEM
coaepaHuna cepbl. [TpUMeEHAINT YyCTaHOBMNEHHOEe 3HadYeHWe codepXaHuga cepbl Npy pacyeTe TOYHbIX 3HaJe-
HAW KOHUEHTpaUnn KanmbpoBOYHbIX CTaHOAapTHLIX obpasuos (9.1).

[TpnmeyaHun e— BaxHo 3HATb KOHLUEHTPaLUUIO cepbl B AU-H-OyTun cynbduge, a He YNCTOTY, TaK KaKk NPUMecH
TaKKe MOryT ObITb cepocoaepXawmnmm COeaNHEHNAMMN.

R Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, DC. 3a
NpeanoXeHNsAMU Mo UCNbITAHUIO PEAKTUBOB, HE NEPEUNCNEHHBIX AMEPUKAHCKNM XMMUYECKMM 0D LLIECTBOM, CrielyeT obpa-
™TbCA K Analar Standards for Laboratory Chemicals, BDH Ltd., Pool, Dorset, U.K. n k United States Pharmacopela and
National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.
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7.3 KOHTpoOnbHbIe cTaHAapTbl (MOHUTOPLI) KOppeKuun apenda (NPouU3BONbHbIE)

YCTaHOBMEHO, UTO HECKOMbKO Pa3NUYHBIX MaTepuarnoB NpUrogHbl AN MCNoMb30BAHUSA B KAUYECTBE KOH-
TPOMNBbHLIX CTAaHAAPTOB Koppekunn apenda. lNpumepamm cepocoaepalmx MmatepmanoB, NPU3HaHHbIX NMPU-
rogHbIMWU, SABMAOTCA ODOHOBMSIEMblE XUAKWEe HedTenpoayKThbl, NOUTU HEU3MEHHbLIE TBepable BeLLECTBa,
CNpeccoBaHHbIE NOPOLUKOBLIE MaTepuanbl, MeTanMM4eckne cnnaBbl UMK CNnaBneHHbIe CTEKNSAHHBIE OUCKW.
CKOpPOCTb cHeTa MMNYINbCOB KOHTPOMNLHOIO cTaHgapTa B COYeTaHMM CO BpeMeHeM cueTa MMMYNbCOB ACIHKHA
ObITb AOCTATOYHOW ANSA TOro, UToOLI JaBaTb OTHOCUTENbHYIO OLLMOKY cuyeTa UMnNybcoB MmeHee 1 %. CKopocCTb
cyeTa MMNYNbCOB KOHTPOMbHOIO cTaHaapTa onpeaensitoT BO BpeMst KannbpoBkn (9.4) 1 elle pas BO BpeMd
aHanusa (10.1). 3T ckopoCTU cYeTa UMNYNBLCOB UCMONbL3YIOT ANA pacyeTa nonpasoYHoro kosdpduumeHTa
koppekuun gpendpa (11.1).

7.3.1 Koppekuuto gpenda obblMHO aBTOMaATUYECKM BKKOYAOT B NporpaMmMmHoe obecneveHue, XOTH
pacyeT MOXXHO NOCTOAHHO AenaTb BPpyYHYyto. INa peHTreHOBCKUX NPUOOPOB C BLICOKOU CTAabUNBLHOCTLIO 3Ha-
YeHre NonpaBovYHOro KoaddpunumneHTa Koppekummn apendga He A0JHKHO CUMBbHO OTNMYaTbCA OT e AUHULLBI.

[TpumedaHwne—OnasTon yenm MOXXHO UCMONb30BaTh KANMOPOBOYHbIE CTAHAAPTHbIE 0Dpa3subl. Tak Kak nocne
KaXXgoro onpegeneHnst HeobxoanMmMo yHUUTOXAaTh CTaHgapTHble 06pas3ubl, TO AN eXeAHEBHOIO NPUMEHEHUS Lenecoob-
Pa3HO UCMONb3oBaTb bonee aelweBble MmaTepuansi.

7.4 benoe macno unu gpyrou npurogHbin 6a3oBbIN MaTepuan ¢ cogepXaHuem cepbl MeHee
2 Mr/Kr

[Tpn oxxmngaemom HU3koMm (MeHee 200 Mr/kr) cogep>xaHuu cepbl criegyeT cogepxaHue cepbl 6a30BOro
matepuana (npu ndom ero 3Ha4YeHUn) BKIIHOYNTb B pacyeT KOHLUEHTpaUnM KanmbpoBOYHOro CTaHO4aPTHOro
obpasua (9.1).

7.5 Tlpo3payHan Ana peHTreHOBCKUX ny4veun nrneHka

MOXHO UCNONb30oBaTh MOBYHO NMMEHKY, YCTONYUBYIO K BO3AENCTBUIO 0bpasya, He coaepXallyto cepy W
0OCTaTOYHO NPo3padvHyto A1 PEeHTreHOBCKUX nyden. MNneHkn MmoryT 6biTb N3 nonuadunpa, NonunponuneHa,
nonukapdboHata u nonuamuaa. OgHako obpasLbl C BLICOKMM coepXaHueM apoMaTUieckmnx yrinesoaopoJoB
MOTYT PacTBOPATb NNEHKW U3 nonuadgpupa n nonukapboHaTa.

7.6 ['as3 renni YncTtotTon He MeHee 99,9 %.

7.7 a3 gns cyeta UMNynNbCOB, AN NPUOOPOB, CHADXEHHbIX NPOTOYHBIMKU NPONOPLUNOHANLHBIMU CYET-
YMKaMn NOTOKA.

/.8 KioBeTbl Ans obpasua, cCoBMecTUMble ¢ 0DpasLomMm U TpeboBaHUAMN K TEOMETPUM CNEKTpOMETpa.
[MpeanoyTUTENbHbI NEerko yaansemMble KIOBETHI.

7.9 Obpas3ubl A4na NpoBEpPKU KannbpoBkKn, NopuMn ogHoro unm donee xumakoro HedTenpoaykTa vUnu
cTaHOapTHble cOpasLbl C M3BECTHLIM COAEP)KaHUEM CEPbI N He UCMOMNb30BaHHLIE MPU NMOCTPOEHUN Kannbpo-
BOYHON KpnBoN. CTaHaapTHble obpasLbl AOMKHbI ObIThb UCNOMB30BaHbI AN onpeaeneHnus TOYHOCTU HaYvab-
HON KannbpoBkK (9.95).

7.10 Obpasuybl KOHTPONA KadecTBa (0bpasubl QC), cTaHaapTHbIE 00pasLbl HepTU N HedPTENPOAYK-
TOB, NpeacTaBuTerbHble ANg obpas3LUoB, PerynsapHO NCMOoNb3yeMblX AN NMPOBEPKN TOro, YTO CUCTEMA Haxo-
ONTCA Nog cTaTUCTUYeCKUM KoHTponeMm (pasgen 13).

[MTpnmevaHnune 1— [omkHa npoBOANTLCA NPOBEPKA CUCTEMbI KOHTPONMSA ¢ nomMmoLwbio obpasuoB QC n nocTpoe-
HUA KOHTPONbHLIX TAbnuu. [oapasymeBaeTcs, YTO NPouUeaypbl KOHTPONA KavecTBa HaxXoasaTCs B KOMMETEHUMN OTAENBHOW
nabopartopumw.

[MTpumevanune 2—Tllogxoaswme obpasubl KOHTPONA KAYECTBA MOXHO NPUTOTOBUTb, KOMBMHUPYS YacTu CTaH-
NapTHbIX 0OpPa3LOB.

8 OTOO0p Npod M noaroTtoBkKka odpa3lLoB

8.1 OT1bop npob cneayet NpoBOANTL NO BO3MOXHOCTMU B COOTBETCTBUN C MHCTPYKLUUSIMA, N3MOXKEHHbI-
Mn B pykoBoactBax ACTM 1 4057 n ACTM 1 4177 .

8.2 [lpn ncnonb3oBaHMM MHOIrOpasoBbIX KIOBET nepen KaXablM NpUMeHeHUeM UX oUMLLaioT U cyllarT.
Henb3d MNOBTOPHO WMCNOMb30OBaTb OAHOPA30Bble KwoBeThl. Ona kaxaoro obpasua TpebyeTcss HOBBIN
(HEUCNOMNb30BAHHbIN) KYyCOYeK peHTreHOBCKOW NMNEHKU Ans KioBeThl. M3beraroT KacaHUs pykaMn BHYTPEHHEN
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TOBEPXHOCTU KIOBETLI, YacTWN MNIIEHKN BHYTPU KIOBETHI UMM OKHa npubopa, Yepes KoTopoe NPOoXoanT peHTre-
HOBCKOE U3NyvYeHune.

[Mpun aHanMse HU3KNX KOHLEHTPAaLMA cepbl oTNeYaTku NanbLeB MOryT NOBMNUATL Ha NokasaHue npubopa.
MopLLMHBI Ha NNeHKe BAUAKT Ha MIHTEHCUBHOCTbL MPOMNycKaeMbIX PEHTTeHOBCKUX nyden. MNoatomy ana obec-
TevyeHns JOCTOBEPHbIX Pe3yNbTaToB BaXKHO, YTODLI NieHKa bbina HaTAHYTOM U YncTol. TpebyeTca NoBTOpHAaS
K<anMbpoBKa aHanusaTopa, ecnn 3aMeHeHbl TUMN UM TOoMLWUHA NIIeHKM okHa npubopa. MNocne 3anonHeHus
KtoBeTbl 0Opa3LoM pekoMeHAyeTCa OCTaBUTb ManeHbkoe BEHTUNALMOHHOE OTBEPCTHE.

8.3 [Npn n3amMepeHnn HU3KUX KOHLLEHTpaLMIA cepbl Ha nokasaHusa npnbopa BINAHME OKa3biBaOT NpuMe-
CW UN HeOAHOPOAHOCTb NO TOMLMHE NONN3MPUPHBIX MNEHOK, pasnuyatoLwasaca oT napTum K naptnn. Noatomy
nepeq UCMofb30BaHNUEM KaXK4oro HOBOro pyfioHa Unm napTum NneHKn HeobxoamMmMo npoBepsTb KanmbpoBKy.

9 KannbpoBKa

9.1 KannbpoBoUHble cTaHOapTHble 0bpasubl FOTOBAT, TWAaTenbHO pas3dbaBnsasd (Mo macce) ctaHaap-
THBIN AN-H-ByTUN cynbguna 6ensiMm Macnom nnu apyrum npurogHelM 6asoBbiM MmaTepuanom (5.3). CtaHaap-
THble 00pa3sLbl C U3BECTHLIMU KOHLUEHTPaLUUSAMU cepbl AOJBKHBI MPUMEPHO COOTBETCTBOBATL KOHLIEHTPAaLUNAM,
yKasaHHbIM B Tabnuue 4, Ang MHTepecyroLWnX AnanasoHoB KOHLUEHTpauuin cepbl. CneayeT y4uTbiBaTh NMHOOYIO
cepy B 6a30BOM MaTepuane npu pacyeTe KOHUeHTpauum ctaHgapTHeIX obpasuos meHee 0,02 % macc.

[TpnmevaHnue 1—Tllpyn HeobXOoAMMOCTM MOTYT BbITh NCMOMNBb30BaHbI AONONHUTENbHbBIE CTAHAAPTHLIE 0bpa3-
Lbl C KOHLUEHTpaUUsMK, KOTOPbIE HAXOAATCA MEXy KOHUEHTPaUMsMK, YKasaHHbIMK B Tabnuue 4.

[MTpnmevaHune 2— Vmewwmecs B npogaxe craHgapTHble 00pa3ubl MOryT ObITb MCNOMNBb30BaHbI NPY YCITOBUW,
YTO KOHLEHTPAaLUN CepPbl TOHHO M3BECTHbI N MPUMEPHO COOTBETCTBYIOT KOHLEHTPAUUAM, YKa3aHHbIM B Tabnuue 4.

Tabnwuwya 4 — CrangapTHble 0bpa3Lbl N0 COAEPKaHUIO cepbl

KoHueHTpauus cepsbl, % macc.

0,0000") 0,100 1,0
0,001 0,250 2,0
0,010 0,500 3,0
0,025 4,0
0,050 5,0
0,075

A) BasoBbI maTepman.

9.2 TwaTtenbHO N3Mepsast UHTEHCUBHOCTb MUCMYCKAaeMOro U3ny4YeHUs cepbl KaxablM KannmbpoBOYHBLIM
cTaHAapTHBLIM 0Dpa3LOoM Mo npoueaype, n3noxeHHou B pasgenax 10 u 11, onpegenstoT AaHHbIE ANS MOCTPO-
eHUAa KanmbpoBOYHOro rpaduka.

9.3 CrtposaTt KanndpoBoUYHbIN rpadnK OgHUM U3 CNeayioLWMX CrocobOoB:

9.3.1 C nomoLubto NporpaMmmMHoro cbecrne4veHmns 1 anropmTMoB, NOCTaBAsIEMbIX MPOU3BoANTENEM MNPU-
bopa.

9.3.2 BbluMcneHnem gaHHbIX No cneayrowum dopmynam:

S=(D+ER)(1+ aS)unm (1)
S=aR+ bR% + ¢, (2)

rae S — KoHueHTpauuna cepbl, % Macc.;
D — nepeceveHne KanmbpoBOYHON KPUBOW;
E — yron HaknoHa kanmbpoBO4YHOW KPUBOW;
R — obuwasa MHTEHCUBHOCTb U3Ny4YeHUs cepbl;
o — pakTop KoppeKkunn (nonpaBoYHbIN KO3 PUUNUEHT BNUAHMUA cepbl Ha pesynbTaTt onpeaeneHnsa),

a, b, c — yCTaHOBMNEHHbIE KOHCTAHTHI.

[TpunmeyaHune— Paktop Koppekumm o B hopmyne (1) moxeTt BbITb onpegeneH SMNUPUYECKU NN TEOPETUYEC-
KW. [NocTaBmMKn 060pyaoBaHMSA YacTo AatoT TEOPETUYECKUE 3HAYEHUA KO3 DUMUMEHTA d.
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9.3.3 lMocTpoeHnem rpadmnka ¢ 0CAMU KOOPAMHAT: CKOppeKTupoBaHHas obLas MHTEHCUBHOCTb, Bblpa-
)XEHHasa B MUMNynbcax B CEKYHAY, U KOHLIEHTpaLUs cepsl.

UToObl CBECTU K MUHUMYMY 3hdeKkTbl HENMTMHENHOCTN, CTPOAT rpadonk HedoNbLLWLNMK AnanasoHaMu.

[TpumedyaHune—Ipadbvkn KannbpoBKM NUHENHBLI NPU KOoHUeHTpauun cepbl meHee 0,10 % macc. JlabopaHT
OOMKEH BbIbpaTh Apyrne ananasoHbl NOCTPOEHUS rpaduka B LensxX COOTBETCTBUS TPEOOBaAHUAM 3MmepeHnn. OTKNOHEHNE
OT NIMHENHOCTU MOXET YBENTMUYMBATBLCH MNPU YBENNYEHUN KOHLUEHTPaLWUN CEPBI.

9.4 lpn MCcnonb3oBaHUU KOHTPOMbHBLIX CTaHOAPTOB KOppeKunn apenda onpeaensatoT MHTEHCUBHOCTb
X N3NTyYEeHUd B TeueHme npoLueanypbl Kanndposku. MNonyvyeHHas BenuunHa 6yaeT coOoTBETCTBOBATb KO3 du-
LneHTy A B oopmyne (4), 11.1.

9.5 Cpasy nocne 3aBeplUeHns KanmbpoBKM onpeaensatoT KOHLUEHTpaL U cepbl 0AHOMO NN HECKOMBbKMX
obpas3L0oB And NpoBepKM NpoBeaeHHOW Kannbposkn (7.9). UaMepeHHOe 3Ha4YeHne A0MKHO HaxoanTbCA B Ana-
nasoHe, onpeaenieHHOM KakK yCTaHOBMEeHHas KOHLUEHTpauusa = NOBTOPSAEMOCTb (CXOAWUMOCTb) HACTOSALLEro
MeToda. Ecnun aToro He NpousoLLno, TO KAaNMOpPOBKa UMK KanMbpoBOoYHbIE 0OpasLbl BbI3bIBAKOT COMHEHUSA U
crneayeT NpeanpuHATbL KOPPEKTUPYIOLLUE Mepbl U MOBTOPUTL KannbporkKy. Npn oLeHKe KannbpoBKkM cneayeT
TaKKe NPUHMMaThb BO BHUMaHUE CTeNeHb HECOOTBETCTBUSA MaTPULLbI UCMBbITYEMBIX 0Dpas3sLOoB U CTaHOAPTHBLIX
obpasLoB.

10 MNpoBegeHne ncnbiTaHusA

10.1 Tlpn ncnonb3oBaHMU KOHTPOSbHBIX CTaHAAPTOB KOppeKUMn apendpa 4o Havana aHanusa TeKkyLmx
0bpasLoB B AaHHbIN AeHb aHaNU3UPYIOT KOHTPOMbHbIE CTaHAapThl Koppekun apendpa 1 onpenendaroT CKo-
POCTb cYeTa UMNYNIbCOB, MPUMEHSS TO XXe caMoe BelleCTBO, YTO U BO BpeMs kannoposku. OnpegeneHHoe
3HavYeHne CooTBeTCTBYET KoapdpuuneHTy B B popmyne (4), 11.1.

10.1.1 Korga B popmyne (5), pasgen 11, npumeHaoT kosdppuuMeHT F ', To ANa ero onpegeneHns pery-
NSAPHO NPOBOAST XONOCTOW ONbIT. Ha obpasLe, He coaepXalleM cepbl, TakOM Kak ba3oBbIN MaTepuarn, onpe-
OenArT CKOPOCTb cHeTa UMMYNbLCOB NPU COOTBETCTBYIOLWEM NMUKe cepbl U yrnax gpoHa.

10.2 TMomewaloT obpasel, B COOTBETCTBYIOLLYIO KHOBETY COrfmacHO MHCTPYKUUMW MO 3KcnnyaTauun
MCNOMNb3YEMOro KOHKpPEeTHOro npubopa. XoTa nsnydyeHne cepbl NPOHUKAET TOMbKO Ha ManeHbKyo rnyobnHy B
obpasue, paccesiHne OT KIOBEThI M1 caMoro obpasua MmoxeT MeHATbCS. [epcoHan nabopatopun O0TKeEH ybe-
OUTbCS B TOM, UTO KHOBETA 3anofiHeHa Bbllle MUHUMAaribHOW MEeTKW, nocneaywowee gobasneHune obpasua
nepecTtaeT 3aMeTHO BMUATb Ha cHeT MMNyNbCcoB. OObIMHO KIOBETY 3aNONHAOT HE MeHee YeM Ha 3/4 BMecCTu-
MOCTU. B KloBeTe HeobXxoanumMo OCTaBUTb MarieHbKoe BEeHTUNALUOHHOE OTBEPCTUE.

10.3 O6paseL, noMeLWaoT B Ny4OK PEHTTeHOBCKUX Nydel U AatoT PeHTIeHOBCKOM ONTUYECKON JOPOXKKe
yYpaBHOBECUTbLCA.

10.4 OnpegenatoT NHTEHCUBHOCTb U3Ny4veHns K, cepbl Npn 5,373 A, NpOBOAA U3MEPEHUA CKOPOCTU
cyeTa UMNYNbCOB MPU TOUYHLIX YINOBLIX NONOXEHUAX ANsl AaHHOW ANWHBI BOTHBI.

[TpunmeyaHwue—Illpegnonaraercsi, YTo AOJIKHO BbITb NONY4EHO AOCTATOYHOE KONMMMYECTBO CHETOB (OANHOY-
HbIX UMMYIBCOB), YTODOLI 0becneunTb No KpanHen mepe 1,0 % oxumaaemoro koadhdunumenTa sapmnaumm (% KBagpaTu4HOro
OTKINOHEHUS ) HA NpaKTuKe. ECnn YyBCTBUTENBHOCTL UIMTM KOHUEHTPaUUs, UN TO U APYroe NpensiTCTBYOT COOpy AO0CTATOY-
HOro KONMMYeCTBAa CYETOB MMNYNbCOB Ans goctmxkennsa 1,0 % koachduymeHTa Bapmaymm, NPUMEHSIOT TEXHUYECKNE MNPUe-
Mbl, NO3BoONsAWME AOOUTBCA HaMbONbWENn CTATUCTUYECKOMN MPEUN3NOHHOCTU MPU NPOBEAEHUUN KaXOoro aHanuaa.
KoathdumumeHT Bapuaumm paccHuTbiBaOT cneayrowmm obpasom

ko3apcuumeHT Bapuaumm, % = 100,/Ng + N, /N, — N, (3)

rae NS — KOIMM4ecTBO CHETOB UMIYI1bCOB, CO6paHH08 AJA JIMHUN Cepbl,

N, — KOnn4ecTBO CHETOB UMIYNbCOB, COBPaAHHOE Ha ANMHE BOIMTHbI (DOHA B TOT Xe CaMbli BPEMEHHOW MHTEepBarl, YTo
n ans cbopa cyetoB N,.

10.5 N3mepsaAoT ckOpoCTb cHeTa MMNynbCcoB ddoHa Npu npeaBapuTeribHO BbIOpaHHOM OUKCMPOBAHHOM
yrMOBOM MOMOXEHUN, COOTBETCTBYOLLEM MNNKY cepbl K, .

[TpunmeyaHnwmne—IllpurogHoctb NOOOro nonoxeHnst hoHa dyaeT 3aBUCETL OT TUMNA NPUMEHSAEMOro aHo4a PEHT-
eHOBCKOW TPYOKW. [1py NnpMEHEHNN XpoMa N CKaHANA PEKOMEHAYETCH ANnHa BONHbI 5,190 A, Toraa Kak ansi poamus npw-
rogHa anvHa BonHbl 5,437 A; 20, nukn n OHOBLIE YITbl ANSA PA3nUYHbIX KPUCTaNNoB nNpueBeaeHs! B Tabnuue 5.
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Tabnwuya 5—20 yrnbl ANs pasnUyHbIX KPUCTANMOB

., S K ®oH
Kpucrans 2d (A) 7,

(9,373 A ) (5,190 A) (5,437 A)
NaCl (200) 5,64006 144 56 133,89 149,12
EDDT (020) 8,806 75,18 72,2 706,24
ADP (101) 10,640 60,65 58,39 61,46
[MeHTasputput (002) 8,742 75,85 72,84 76,92
KBapy (101) 06,5872 106,93 101,81 106,97
Ge (111) 6,532 110,68 105,23 112,68
['paduTt (002) 0,706 106,45 101,38 106,29
MpacduT (002) (PG) 6,74 105,72 100,71 107.55

10.6 OnpeaensitoT CKOPPEKTUPOBAHHYH CKOPOCTb CHETa UMMNYNbCOB U PACCHUTLIBAIOT KOHLIEHTPALNIO
cepbl B obpasLe, Kak ykasaHo B pasgene 11.

10.7 Ecnu B pesynbtaTte nusmepeHun, nposegeHHbIX No 10.2—10.6, ckopoOCTb cyeTa MMNYNbCOB OKa3a-
Nnacb BblLLIE CKOPOCTU cHeTa HaMBbICLLEWN TOUYKN HA KannbpoBOYHOW KpUBOW, TO obpasel, pa3daBnsoT 6aso-
BbIM MaTepuarnom, UCNofib3yeMblM A1 NPUroTOBNEHUS KaNMBPOBOYHBIX CTaHOAPTHLIX 0Opa3uoB A0 TEX Nop,
MoKa CKOPOCTb cyeTa cepbl He byaeT HaxoauTbCH B npeaenax KanmbpoBOYHON KPUBOM, N NOBTOPSAIOT MPO-
Leaypy, nanoxeHHyrwo B 10.3—10.6.

10.8 Korga naBecTtHO Unuv npeanonaraeTcsi, YToO UCNbITYEMbIN 0bpasel, coaepXnUT BELEeCTBa, BIUSAIO-
LLIEe Ha pe3ynbTaT onpeaeneHnst B KOHUEHTpaUKUaX, Belille nepevncrieHHbIX B Tabnuue 3, To obpasel, paszbas-
nawT (N0 Mmacce) 6a3oBbIM MaTepranom A0 KOHUEHTpaUUMn MeHbLUUX, YeM NpuBeaeHbl B Tabnuue 3.

[TpunmeyaHnwun e —KoHUEHTpaUMM BELWECTB, NPeacTaBneHHbiX B Tabnuue 3, bbinu onpeaeneHbl NOCpeacTBOM
pacyeTa CyMMbl MACCOBbIX KOI(PMPUUNEHTOB NOMMOWEHNUS, YMHOXEHHbBIX HA MACCOBYIO OO0 KaXQoro NPUCYTCTBYIOLWLEND
anemMeHTa. 3TOT pacyeT NPoBoAUNCA Ans pasbaBneHun npeacTaBuTeNbHbIX 06pa3LoB, cogepXawmx NpuMepHo 3 % mella-
lowmx sewects un 0,5 % cepol.

10.8.1 llony4yeHHble AgaHHble MNOKAa3bIBAKT MPUEMNEMbIE pe3ynbTaThbl PEeHTIeHOBCKOrO WU3NydeHus,
ecnn paccymTaHHasds cyMmma MacCoOBbIX KO3M@PUUMEHTOB MOrMOWEHUA, YMHOXEHHBIX HA MacCoBble O0MU
obpas3uos, bbina He bonee yem Ha 4 %—5 % BbilLIe CYMMBI MACCOBLIX KO3 PULMEHTOB NOMMOLEHNS, YMHO-
XXEHHbIX Ha MacCoOBble A0NU ANA KanndbpoBOUHbIX 0Opa3LoB. ToMexu Nno NornoLeHno NoONHOCTLIO YCTPAaHUTL
HEBO3MOXHO, TaK Kak OHWU SABNSIOTCA agauTUBHbIMWU, @ MEeTOAUKOW pa3dbaBfieHUA MOXHO TOJIbKO CBECTU K
MUHUAMYMY KOHLUEHTpaLUO MeLllaroLWnX 3N1IeMeHTOB 1N BewecTB. NoaTomy Tabnuuy 3 cnegyeTt UCNONMb30-
BaTb B KAYECTBE PYKOBOACTBA MO KOHLEHTPALUAM, KOTOPbIE A0NYCTUMbI 6e3 DONLLICK NOrPeLlHOCTU, HO He
Kak abCcomnTHLIE BENTUYNHBI.

[MTpumevanune 1 — BnuaHne nomex matpuLlbl TAKKE MOXET OblTb CKOPPEKTUPOBAHO IMIMUPUYECKN NN TEOPE-
TUYECKU. 3a UCKIIoHeHneM rasoxona (cmecb beHanHa n 10 %—20 % ataHona), 3TM KOPPEKTUPOBKM HE HAXOAATCH B paMKax
obnactn NpUMeHEeHNs HaCcTOALLEro MeToaa UCMbITaHUS.

[TpnmevaHune 2— KoHUueHTpaumm aTaHona u MetTaHona bbinn paccunmTaHbl C UCTMONb30BAHNEM TEOPETUYEC-
KOW CMEeCH yrneBoaopoaoB u an-dytuncynbdpunaa, K Kotopon 6ein gobaener ataHon (Mnun MeTaHon) 4o Tex nop, Noka cymma
MAaCCOBbIX KOS PUUNEHTOB, YMHOXEHHbBIX HA MAcCOBbIe 40NN, HE yBeENnuuunach Ha 5 %. [pyrummn cnosamm, Bb1no paccum-
TAHO KONMUYECTBO 3TaHona (Mnn metaHona), siBUBWEEcs NPUHYNHON oTpruaTenbHON 5%-HOM OWNOKM B U3MEPEHUN CEPbI.
TV CBEAEHUSA BKITIOYEHBbI B Tabnuuy 3, YTobbl MHPOPMUPOBATL O NPUPOAE BKITIOHEHHON OLWLNBKN TEX, KTO XO4YET UCMOMNb30-
BaTb HACTOSLWMW METOA ANs onpeaeneHns cepol B razoxone (unm M-85 mn M-100).

10.8.2 Cmecb TwaTtenbHO nepemMelumBaroT anst obecnevyeHmns ogHOPOAHOCTU N NEPEHOCAT B NpUbop
Onsg N3MepeHus.

10.8.3 OnpenenstoT coaepaHune cepbl B CMecn 00bIMYHBIM CNOCcOoboM, Kak ykazaHo B 10.2—10.6, u pac-
CYATLIBAKOT coaepKaHne cepbl B UCXO0AHOM obpasue cornacHo pasgeny 11.

11 PacueT

11.1 Tpn ncnonb3oBaHMM KOHTPOIBHBIX CTAHOAAPTOB KOppeKun apendga, onmcaHHoro B 7.3, paccuu-
ThIBAOT NOMNPaBOYHbIN KOSMDULIMEHT KOppeKUN eXXeaHEBHbIX M3MEHEHUI YYBCTBUTENBLHOCTM Npmndopa no

popmyne
3



OCT P 53203—2008

F=A/B, (4)
rge A — CKOPOCTb CcUeTaKOHTPONbHOro cTaHgapTa Koppekunn apenda, onpeaeneHHasi BO BpeMsi Kannmdpos-
K (9.4);
B — CKOpPOCTb cyeTa KOHTPONLHOroO cTaHgapTa Koppekumin apenda, onpeaeneHHada Bo BpeMs UCNbITa-
HMA (10.1).

[TpunumeyaHnwue—IllpnNpUMEeHEHNN OTAENBbHBIX TUMNOB annapaTypbl, BO3MOXHO, HET HEOBXOANMOCTU UIN HELE-
necoobpasHo BKoYvaTh 3T70T KOs duumneHT B hopmyny (5). B atom cnyvae F npyuHumaloT paBHbiM eguHnue. PekomeHay-
eTcs, YToObl Nonb3oBaTernb NPU NOCTPOEHUN AnarpaMmmMbl MCNOMb3oBan Ko3duumeHT F n paspabarbiBan Kputepumn ans
ero NPUMeHeHUsl, OCHOBAHHbIM HA CTAbOUNBHOCTK PaboThl annapartypb! U NPUHUMNAX CTaHA4APTHLIX 06pa3LOB KOHTPOMNS Ka-
YyecTBaA.

11.2 OnpeaensoT CKOPPEKTUPOBAHHYIO CYMMapPHYHO CKOPOCTb cHeTa MMMyNbCOB No creaytoLen gop-
MyJie

R=[(C,/S1) - (CoF' I SHIF, (5)

rae C, — cyMMapHble oAMHOYHbIE MMMYbLCLI, cobpaHHble npu 5,373 A:
C, — cymMMapHble 0JUHOYHbIE UMMYIbChI, cObpaHHble ANd nonoxeHusa gpoHa, BbibpaHHoro B 10.5;
S, n S, — Bpewmd, c, Heobxoanumoe Ana cobopa OANHOYHLIX UMNYNbcoB C;
R — CKOppeKTUpoBaHHasi CyMMapHasi CKOPOCTb CYETa;

F'— (oamHouHblE UMAYNbCbI/C Npu 5,373 A) / (0AMHOUHBIE UMAYNLCLI/C hoHa, BeIBpaHHoro B 10.5, Ha
obpasLe, He cogepXallem cepy).
11.2.1 TpumeHeHne pakTopa KoppeKkuun F B oopmyne (5) aBnaeTca NpoU3BONbHbIM (CM. NpUMeYaHune
K11.1).
11.2.2 BxnodveHue kospduumeHTa F’' B dpopmyny (5) aBndeTcd NponsBonbHeIM. Booblle oH Heobxo-
OUM ANa MHOroKaHanbHbIX CNEeKTPOMETPOB, KOTOPbIE UCMOMb3YIOT pasfindHble KaHanbl cnekTpoMeTpa Ans
N3MEepPEHNS MHTEHCUBHOCTEN NAKa 1 poHa.

[TpnmedaHwne—IllocTpoeHne gnarpammbl C KOIPPUUNEHTOM F ', Aa)ke eCcrnivm OH HE NCNONb30BaliCH B (DOPMY-
ne (5), 3actaBuT Nonb3oBarerns obpatmte BHUMaHNE HA N3MEHEHUS B paboTte npnbopa ns-3a 3arpsi3HeHUs 3NEMEHTOB CUC-
TEMbI, TAKUX KaK KpUCTanmbl, KONNMMaTopbl U PUKCUPOBAHHbIE OKHA.

11.3 PaccuntbiBaloT cogepXaHue cepol B 0bpasue, NoACTaBNAsl CKOPPEKTUPOBAHHYIO CYMMAaPHYHO CKO-
POCTb cyeTa UMNYNbLCOB U3 popMynbl (5) B BbIOpaHHYO KannbpoBOYHYO Modenb 13 pasaena 9. Bo MHOMmx
cnydasax nocTasWMmK (Npoaasel,) ocbopyaoBaHUA NpeaocTaBnaeT NporpaMmHoe obecnevyeHmne UM Heobxoau-
Mbl€ pacyeThl.

11.4 PaccunTbIiBalOT KOHLIEHTpaLUo cepbl B pa3baBneHHbIX obpasluax no cneayrouien popmyne

S=3S, [(Ws+ W,)/ W], (6)

rae S, — cogepxaHue cepbl, % Macc., B pasbaBneHHOW cMecn;
W, — Macca ucxoaHoro obpasua, r;
W, — Macca pasbasutens, r.

[TocTaBLWwMK 000PYAOBaAHUSA ACIKEH NMPeAocTaBUTb NporpamMmHoe obecnevyeHmne Ansg BoINONMHEHNS 3TOro
pacyeTa npu BBeAeHUN TpebyeMbiX Macc.

12 O6paboTKa pe3ynbTaTtoB

12.1 Onsa obpasyoB, npoaHannusnpoBaHHbIX 6e3 pasdbaBneHusi, 3anncbiBaoT pesynbTaT, paccHUTaH-
Hbln B 11.3. B cnyvyae pasbaBneHHbIX 0OpasL,0oB 3annchiBalOT pe3ynbTaT, paccymTaHHbi B 11.4. PesynbTar
3annceLIBatOT Kak obLiee cogepxxaHue cepbl (% Mace.): Ao Tpex 3Havalwmx umdpp — anst KoHUeHTpaumm bonee
0,0100 %; oo AByx 3Havawmx unudgpp — and koHueHTpauum B npegenax ot 0,0010 % ao 0,0099 % v go oaHon
3Havawen umndppbl — ans koHueHTpauun meHee 0,0010 %. B kavecTBe pykoBOACTBA NPaBUMIbHOIC OKpyrne-
HUSA 3HaYaLWKMX Ldpp NCNoNb3yoT MeTo OKpyrneHud, nanoxeHHoln B pykosoactee ACTM E 29. YkaskiBatoT,
YTO pe3ynbTaTbkl NoNy4vyeHbl No HacToALleMy MeToay UCMbITaHUA.

12.2 Tlpwn ananunse Tonnues M-85 n M-100 ¢ kannbpoBKon, onpeaeneHHoOn co cTaHaapTHbIMKN obpasLa-
MW Ha OCHOBE Denoro macna, AendT pesynbTaT, NonyyYeHHbIn B 11.3, cneayowmm obpasom (npumedaHume 2,
10.8.1):

S (B M-85), % macc. = S, % macc./0,59; (7)
S (B M-100), % macc. = S, % macc./0,55. (8)
O
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KoppeKkTnpoBKa He TpebyeTcsl, ecrnn ctaHgapTHbIe obpasLbl FOTOBSIT HA TOM XXe caMon MaTpuue, YTo U
McnbiTyemMmble 0bpasubl, Kak ornnucaHo B 5.2.

[TpunmeyaHune— OgHa naboparopusi cpaBHUNa YyBCTBUTENBHOCTL Mo cepe ans Tonnme M-85 n M-100 ¢ vyB-
CTBUTENBbHOCTBLIO MO cepe Ans NnapaduHUCTbIX Macen (HACTOAWMNN METOA UCTIBITAHNS) C NOMOLLBIO TEOPETUYECKOTO pacye-
tal). lannas nabopaTtopusi COBMECTHO C APYrOM MNOMY4Ynny XOPOLLYIO COMNacoBaHHOCTb MEXAy TEOPETUYECKVM U U3MEPEH-
HbIM KO3 MPUUMEHTAMU N BbIBENN 3TU MOMPAaBOYHbIE KO3IPIDULMEHTHI.

12.3 Korpa koHueHTpauust cepbl B obpasuax, paccdutaHHasa B 11.3 n 11.4, Hmke 0,01 % macc.
(T. €. 100 Mr/kr), To pesynbTaTbl MOXHO 3aNiCbIBaTb B MUNUrpamMmmax Ha kunorpamm. OKpyrnsaroT pesynbTa-
Tbl 40 ODNMXKanwero sHavyeHUa, ncnonbaysa pykosoactso ACTM E 29, 1 KOHCTaTUPYIOT, 4TO pesynbTaThkl Nony-
YeHbl B COOTBETCTBUM C HACTOALLMM MeTo40M UCNLITaHUA.

13 KoHTponb KavyecTtBa

13.1 PekomeHayeTtca kaxgon nabopatopun yCTaHOBUTL NMporpaMmmMmy nNo CTaTUCTUYECKOMY KOHTPOMIC
N3MEPUTENBHON CUCTEMBI MO HacTosLeMy Mmetoay. OOQHOW N3 YacTen Takon NporpamMmel 4OMKHO ObITb pery-
NsSIpHOE UCNONb30BaHNE N rpadnueckoe NOCTPoeHMe KpMBbIX ANnst 0bpasyoB KOHTpond KadecTta (7.10). Peko-
MEHAYeTCsl nNpoaHannM3npoBaTb He MeHee OOQHOro Thna obpasua KOHTPONA KavyecTBa, NpeacTtaBUTENbHOMo
ONs1 TANUYHBIX NabopaTopHbIX 0bpasLOoB.

14 Tpeun3noOHHOCTbL U OTKINOHEHUEe

14.1 lpeun3noHHOCTbL HacTodWerc MeToda WUCNbITaHUA onpegeneHa CcTaTUCTUYECKUM aHarmM3oMm
PEe3ynbTaToB, MOMYYEHHbIX TPEMS OTAENBHBIMU MeXxnabopaTopHeIMU nccneaoBaHUAMIK. lNepBoe Mexnado-
paTopHoe nccnegosaHue (Cnydan ) Bknodano gucTtunnaThl, KEPOCUHBI, OCTaTOYHbIE Maca U Chipble HePTw.
BTopoe mexnabopaTtopHoe nccneaosaHne (Cnydau |ll) Bkntovano pag ns 21 6eHsnHa. He BkNoYanmuch HU
M-85, Hn M-100. TpeTbe mexnabopaTopHoe nccneaosanme (Cnydawu lll) Bkntovano 16 obpasuoB, Kaxabin 13
KOTOPbLIX NpeacTtaBnan 6eH3nH ¢ HU3KUM YPOBHEM coaepKaHus cepbl U obpasel, Tuna guserbHbIX TOMNMNUB,
pocaHannanpoBaHHble B 28 nabopatopuax. PeanbHbi ananasoH cogepxaHua (PLOQ), paBHbIN 220 MKr/T
cepbl, Obl1 onpegeneH Ansg obpasuos Tuna beHsnHa. lNpeunsanoHHOCTb A cbpa3uoB AN3eNbHbIX TOMNSIUB HE
Morna obiTb paccynTaHa, Tak kKak PLOQ, paBHbIN 14 MKr/T cepsbl, ObI BblLLe cpegHUX 3Ha4YeHUn, onpeaenetx-
HbIX AN OonbLWMHCTBA 0OpasL OB, aHaNU3NPYEMBIX B HACTOALWLEM UccneaoBaHnn. nanasoHbl KOHLUEHTPaL NN
cepbl, NpeacTtaBneHHble Habopamy obpasuoB, a TakkKe NpeUnsnoHHoCcTb npueeaeHsl B 14.1.1 1 14.1.2.

[TpumeyaHune—dnanasoH KOHUEHTPaUun cepbl B DEH3MHAX, BKINIOYEHHbIX B MEXnabopaTtopHoe ncecnegoBa-
HKe, 0bbeanHeHHoe co Crniyvaem lll, nonagaert B paclwumpeHHbIn Anana3oH KOHUEHTpauun cepbl Ans 6eH3uHa, onpeaenex-
Horo B Crniyyae Il mexxnabopaTtopHoro nccnegosanHus. ns KOHUEHTpauun cepbl B 6EH3MHAaX, onpeaeneHHbiX B AnanasoHe
ot 0,0024 % wmacc. go 0,0080 % macc., pekoMeHAYETCSH NPUMEHATL 3Ha4YeHus npeunanoHHocTn gnsa Cnyyas lll.

14.1.1 NMoBTOpAEeMOCTb (CXOAUMOCTL)

PacxoxaeHne mexagy nocneaoBaTenbHbIMU pe3ynbTaTaMn UCMbITaHUA, NONYyYEHHbIMUA OAHUM N TEM XKe
ornepaTtopoM Ha OAHOM U TOM Xe anrnaparTe ¢ UCMNoNb30BaHNEM NOEHTUYHbBIX MaTepuanoB B Te4eHUe AnnTenb-
HOro BpeMeHU Npmv HopMarbHOM 1 NPaBUNbHOM BbINONHEHUN METoAa UCTbITaHNA, MOXET NMpeBbillaTh crieay-
oLMe 3Ha4YeHNsa TONMbKO B OAHOM cnyvae U3 ABaauaTu:

Cny4an OnanasoH, % macc. [TOBTOPAEMOCTb (CXOOAUMOCTL)
| 0,006—5,3 0,02651 x93
1 0,0003—0,093 0,00736 (X + 0,0002)04
1l 0,0024—0,0080 0,02438 (X + 0,012469),

rae X — KoHUeHTpaunsa cepbl, % Macc.

14.1.2 BocnponsBoguMocCTb

PacxoxgeHue mexay AByMa eANHUYHBIMUA N He3aBUCUMBIMW pe3ylibTaTaMu UCbITaHUKU, NoJTyYeHHbIMIN
Pa3HbIMA UCNOMHUTENSIMU B Pa3HbIX NabopaTopusix ¢ UCNoNb3oBaHUEM UOEHTUYHBIX MaTepUaroB B TeYeHne
ONMATENbHOIrC BPpEMEHU NP1 HOPManbHOM U NPaBUNbHOM BbINMOMHEHUN MEeToda UCMbITAHUA, MOXET MPEBbI-
lWaTh cneayrowmne sHavYeHus ToNbKO B 0AHOM crnyvyae 1U3 AgBaguaTtiu:

1)

Mcnoneayot XRF-11, Criss Software, Largo, MD.
10
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Cnyvan [nanasoH, % macc. BocnponsBoaMmMocTb

| 0,006—5,3 0,0913 X0°

1 0,0003—0,093 0,0105 (X + 0,0002)94
|1 0,0024—0,0080 0,04795 (X + 0,012469),

rae X — KOoHUeHTpauunsa cepbl, % Macc.

14.2 OTKNOHeHuUue (cMeLeHune)

OaHo mexnabopaTtopHoe nccnegosaHue (Cnydan |) skntovano socemMb NIST-cTaHaapTHLIX 3TaNOHHBLIX
obpasuoB. B Tabnuue 1 npeacraBneHbl cepTUdPULMPOBaAHHOE 3HAUYEeHUe cepbl, MexXnabopaTopHoe 3HaYeHue
RR cepbl, usmepeHHoe cooTHolWweHWe C/H, Kaxylleecsl OTKINOHeHUe (CMeLleHne) M OTHOCUTENbHOE OTKIMOHEe-
HMUe (cMmelleHmne). B Tabnuue 2 ykasaHbl cpaBHUTENbHLIE AaHHLIE 3HAYeHUU cogepaHus cepbl NIST, ckop-
pPeKTUpoBaHHLIE Ha cooTHoweHue C/H. lNpeagnonaraeTcsa, Yto 6enoe macno umMmeeTt cooTHoweHue C/H,
paBHoe 5,698 (CosHyp).

14.2.1 NNameHeHNne OTHOCUTENLHOW YYBCTBUTENLHOCTU Ccepbl KakK (PYHKLMA MacCOBOro COOTHOLUEHUS
C/H rpadunyeckun nokasaHo Ha pUcyHke 1.

OTHOCUTENbHAsA YYBCTBUTENBHOCTL CEepbl
1,14
1,12
1,10
1,08
1,06
1,04
1,02

1
4 5 6 7 8 9 10 11

CooTHoweHue C/H

T — W300KTaH,; 2 — benoe macno; 3 — Tonyon

PUCYHOK 1 — V3amMeHeHne OTHOCUTENbHOW YYBCTBUTENBHOCTU Cepbl

14.2.2 Ona Cny4yas lll, ocHoBaHHOro Ha aHanumse Tpex NIST-cTaHOapTHLIX 3TanoHHbIX 0OpPas3LOoB
(SRM,), oTcyTCcTBOBaNo 3aMeTHOe OTKIIOHEeHNe (CMeLleHne) Mexay cepTUPULMpoBaHHbIMUA 3HAYEHNAMU U
pe3ynbTartamum, Nofy4eHHbIMU B HACTOSALLLEM MeXNabopaTopHOM UccneaoBaHnU, XoT4a BCe Tpu obpasLa ume-
N 3HaveHUsa meHblle PLOQ — 3HaveHnI, onpeaeneHHbiX ANd KaXaoro Tina obpasuya. AHannmsupoBaHHbIMIA
SRM-6eH3anHamum obinn SRM 2298 (4,7 mkr/r S) 1 SRM 2299 (13,6 mkr/r S). Obpaszey, SRM 2723a (10 mkr/r S)

aHanu3npoBanu BMecTe ¢ obpasyuamMmu An3enbHOoro Tonnauea.

11
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[MpnnoxeHne A
(cnpaBo4HoOe€)

CBeaeHUda o0 cOOTBETCTBUU HaLlMOHanNbHLIX cTaHAapToB Poccunckon Pegepalim cCbiNMOYHbIM
cTaHAapTaMm

Tadbnwuwua A1

OBo3HaveHUe CCbINOYHOro
QObo3Ha4vYeHne U HAMMEeHOBaHUE COOTBETCTBYRLWEro HaunoHasNnbHONoO CTaHAaapTAa
cTaHaapTa
ACTM 1 4057 [[OCT 2517—85 Hed1b 1 HedTenpoaykTel. MeToabl otbopa npob
[OCT P 52659—2006 Hedh1b 1 HepTenpoaykTel. MeToabl py4Horo otbopa npob
ACTM 14177 [[OCT 2517—85 Hed1b 1 HedTenpoaykTel. MeToabl otbopa npob
ACTM 1 4294 [OCT P 51947—2002 HedTb n HedpTenpoAyKTbl. OnpeaeneHmne cepbl METOAOM
aHeprogncnepCcnoHHON PeHTreHOMNYyopeCcUEHTHON CNEKTPOMETPUN
ACTM Il 4927 *
ACTM E 29 *

* COOTBETCTBYIOLWMN HAUMOHANBHBIM CTaHZapT oTCyTCTBYET. [10 ero yrBepxaeHns pekoMmeHayeTcs UCnonb30BaTh
nepeBod Ha PyCCKUN A3bIK AaHHOro ctaHgapra. [lepeBoa gaHHOro craHgapra Haxogutes B PegepanbHOM MHoOpmaum-
OHHOM (POHAE TEXHUYECKNX PEINMAaMeHTOB U CTAHOAPTOB.

12
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