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MNpepgncnoBne

Lienn, OCHOBHble MPUHLMUMbLI U OCHOBHOWN MOPSAAOK NpoBefeHus paboT Mo MeXrocyfapCTBEHHOW CTaH-
paptusauunn yctaHosneHol B TOCT 1.0—2015 «MexrocygapctBeHHaa cucrtema craHgaprtmsaumn. OCHOBHble
nonoxeHuna» n FOCT 1.2— 2015 «MexrocygapcTBeHHaa cuctema craHgaptusaunm. CtaHgaptbl Mmexrocygap-
CTBEHHble, NpaBuia N pekoMeHaunmn no MexrocyfapcTBeHHo ctangaptusayumm. Mopagok paspaboTkm, npm-
HATUA, OOHOBNEHUSA U OTMEHbI»

CBefeHusa o ctaHpapTe

1 NOAIrOTOBJ/IEH TexHuyeckum KomuTeToM no crtaHpaptmsauum TK 304 «bBnaropogHble meTtansbl,
crnnasbl, NPOMbILWIEHHbIE W IOBENNPHbIE U3LENNSA U3 HUX; BTOPUYHbIE pecypchbl, codepxalwue 6naropogHble
MeTannbl», OTKPbITbIM aKLMOHEPHbIM 06LECTBOM «KpacHOAPCKWIA 3aBOj LUBETHbLIX MeTannoB umenn B.H. Ty-
nngosa», AKLMOHEPHbIM 06LWecTBOM «[1pUOKCKMI 3aBOA LBETHbIX MeTannos», degepanbHbiM rocyfapcTBeH-
HbIM YHUTapHbIM npegnpuatTneM «MOCKOBCKMIA 3aBoj, Mo 06paboTke cneunanbHbiX CNAaBOB», AKLMOHEPHbIM
0o6LecTBOM «YpananekTpoMeab», [0CyfapCTBEHHbIM Hay4yHbIM LLEHTPOM — [0CY[apCTBEHHbIA Hay4yHO-uC-
cnepfoBaTenbCKUii U MPOEKTHbIA MHCTUTYT pegKkoMeTan/Inyecko NpoMbIWIeHHOCTN «upeameT», AKLNOHep-
HbIM 06w ecTBOM «EkaTepuHbyprckuini 3aBog no 06paboTke LBETHbIX MeTa10B»

2 BHECEH ®epgepaibHbiM areHTCTBOM MO TEXHUYECKOMY PEeryinpoBaHuio U MeTposiornmn

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHgapTu3auuu, MeTposiormm u ceptugukaumnm
TOKosn oT 25 ceHTabpa 2017 r. Ne 103-)

3a NpuHATUE NporosiocoBasu:

KpaTkoe HavmeHoBaHune CTpaHbl Kopg, ctpaHbl no MK CokpalleHHoe HanMeHOBaHVe HaLWOHaNbLHOIo opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTusauun
ApmeHns AM MuH3aKoHOMUKM Pecny6avku ApMmeHns
Benapycb BY lFoccraHpapt Pecny6nvkm Benapycb
Knprusus KG KblpreisctaHgapt
Poccus RU PocctaHgapt
Y36ekuncrtaH uz Y3ctaHpapt

4 TMpukasom PefepanbHOro areHTCTBa No TEXHNUYECKOMY perysimpoBaHuio 1 MeTposiornn ot 28 asrycra
2018 1. Ne 528-cT mexrocygapcTBeHHbIn cTtaHgapT NOCT 28353.1—2017 BBefeH B AelicTBME B KayecTBe Ha-
uMoHanbHOro ctaHgapta Poccuiickoli ®egepauun ¢ 1 pespansa 2019 r.

5 HacTtosuwuii ctaHgapT NoAroToB/eH Ha ocHoBe npumeHeHus TOCT P 56142—2014*

6 B3AMEH IOCT 28353.1—89

NHdopmaunsa 06 n3MeHeHnAX K HacTodlWeMy cTaHaapTy Nyo6nMkyeTCa B eXerofHoMm MHopMaLnoH-
HOM yKazaTene «HaunoHanbHble CTaHAapThi», a TEKCT W3MEHEHWA U NONPaBOK — B €XEeMEeCAYHOM WH-
opmaunoHHOM yKasaTene «HaumoHanbHble cCTaHgapTbi». B cnyyae nepecMoTpa (3aMeHbl) AN 0T MeHbI
HacToALWEro craHgapTa coOoTBeTCTBYyWLWee yBejoMeHne 6yneT onyb/MKOBAHO B €XeMeCAYHOM WH-
hopmayoHHOM ykaszaTene «HaunoHanbHble cTaHgapThi». CooTBeTCTBYyKWAasas UHpopmauns, yBeaom-
NleHne M TEeKCTbl pasMew,aloTCcsa TakkKe B MHPOPMaLMOHHOW cucTemMe 06Wero noib3oBaHWss — Ha ou-
LumanbHOM caliTe deaepasbHOrO areHTCTBa MO TEXHWYECKOMY peryinpoBaHuio U MeTpPosiorum B ceTw
MHTepHeT (www.gost.ru)

* Mpukasom PepfepasibHOrO areHTCTBa Mo TEXHUYECKOMY PerynmposaHuilo U MeTposorum ot 28 asrycta 2018 T
Ne 528-cT HaumoHanbHbIn ctaHgapT FTOCT P 56142—2014 otmeHeH ¢ 1 cheBpansa 2019 r.

© CtaHpapTuHgopMm, odpopmieHne, 2018

B Poccuiickoit ®egepaummn HacToawmiAi ctaHaapT He MOXeT 6bITb MOJTHOCTbLI0 MM YAaCTUUYHO BOCMPOU3-
BE/leH, TMPAXMPOBAH U pacnpocTpaHeH B KauecTBe ouumanbLHOro n3gaHus 6e3 paspelweHns deagepasbHoOro
areHTCTBa Mo TEXHUYECKOMY PEerysiMpoBaHuio U MeTposioruu

(npo-


https://mosexp.ru#

FOCT 28353.1—2017

CopnepxaHue
1 OB IACTD MPUIMEHEHMS ceeeeitiieitiee ettt e aatteeaatteeeaateeesaaeeeasbeee sttt e e ssteeeaabee e e bt e e e sebeeeaabbee e st e e enneeeesbbeeeanbeeesnneeesnbeeean
2 HOPMATUBHDBIE COBITKM ..utuiuiiitieeeieteteteeaeeeaeeeeaaaa e e e s s e e ee e e e eeee e et e eeeaaaeeaaaeaaaeaaaaa s ababnbbbee e et eeeaeaeaeaeeaeasasssaanannnn
3 TEPMUHBI N OMPEIEITEHYIS c..eeieiieei ittt e e ettt e e e ettt e e e ettt e e e ekt e e e e e b b et e e e e e aas e et e e e e bnee e e e e e b neeeeeenannnneeeeeenannee
4 TOYHOCTb (MPAaBUBLHOCTb U MPELU3NOHHOCTD) METOLOB .ouveeeiitieeaireeeriteeeatreessineeesirreesbeesanneeesnneesnsneeenas
4.1 T1OKA3ATENIM TOUHOCTU METO/OB ..uuuutueeneieieieietaaaaaaaaaaaaaaaaaaaaaanaanesseeeeeeeeeeaaaaaaaaaasasasasasaaaannnnsnsnsnnsnseeeeaess
4.2 OueHKa nNnpuemMaeMocTn pes3ysbTaToB napassiesfibHblX onpefeneHunii u noayyeHue

OKOHYATE/TbHOTO PE3Y/IBTATA BHATMB B ccuviiiiiriieireeeiiree e e e snee e st e st e s enn e e snne e e snn e e snne e e snneeennneeennnees
4.3 KOHTPOJIb TOYHOCTU PE3YTBTATOB @QH A TM B 1iiiiiiiieieeeeeiiiiiaisieinenisentesererereteeaeaeeaasssssssasnsnsssnsnsnsssesneen
SR e ToToTo ] - T D P P PP PSP PP PP PPPPTPII
B CYLLLHOCTD METOLLOB e ieeeiiiieiaeataaiatatttttebeee s et eeeeeeaeaaeaeaaaaaaaaa s ana s abebebe st s e s e e et e ee e e e e e e e aeeeeasannnsnbnbebe bbb nseeeeeeenaeeeas
7 Cnektporpaduyecknii MeTof; aTOMHO-3MUCCMOHHOIO aHanm3a C AYyroBbiM BO3OYXAEHUEM...............
7.1 Anana3oHbl U3MEPEHNS MACCOBBIX JOTEM 3/TEMEHTOB cuuiiiieiieeiiesieienieesiteesieesineesbeesiee s e sbeesanee e
7.2 CpefcTBa M3MepeHuid, BcnoMmoraTesibHble YCTPONCTBa, Matepuasibl N PEAKTUBDI .......cceeeeriveeennne
7.3 OTOOP N MOATOTOBKA TP OB teeiieiiiiiiiieeeeiitiieeteessettteteaesassaeseseeasssseeaeeasastaetaeesaasasseeaesasssseeeeessassbeaeessnssaneeaeas
7.4 TIOATOTOBKA K MPOBEAEHUMI0 MBMEPEHMUM .cueeieesiiiieeiieeeieieeesiteeeeaaeesseeeeesnteessneeeesnneeeensaeeeanseeesneeeenseeeennes
7.5 TTPOBEAEHNE MBMEPEHMM c.uuiiiiieeieiiiieee e e eiiieet e e e et e e e e et te e e e e s stata e e e e e s atbeeaeeeasbbaeeaesatsseeaeesassaseaeesanntaeeeas
8 CnekTpoMeTpuyecknii MeTo aTOMHO-3MUCCUOHHOIO aHanM3a C AYroBbiM BO3OYXAEHNEM...............
8.1 iInana3oHbl U3MEPEHNA MACCOBbIX JOSTEN SMTEMEHTOB .cuuviiiieieeiiieeaiieeesieeeesneeeantreeesteessnneeesneeenaes
8.2 CpeactBa M3MepEHUin, BCMoMoratesibHble YCTPOWCTBA, MaTepuabl U PEAKTUBbI.....ccceeeeeeuvenen...
SR @k (oTol o I alo¥i [ ol fo]=17c: NN 1 1 o Lo} ISR
8.4 MoparotoBka 060pyA0BaAHUA K MPOBEAEHUIO UBMEPEHMM . ..uuiiieeiiiiiiiee e e st e e e eeiiaee e e e e etae e e e s sanvena e
8.5 TTPOBEAEHME MBMEPEHMIM .eeeeiiiiieiiieeeitieeeetiee e et e e stteeesstee e seeeesmaeeeateeeeaseeeesnneeeeaseeeeanseeesnneeesnseeeaseeeennnens

MpunoxeHne A (o6a3atenbHoe) Tabnuua 3HaveHuii 1a(/n//c), cOOTBETCTBYIOWMUX U3MEPEHHBLIM
BHAUCHUAM A S/ TY ittt e ettt e e e e ettt e e e e s bbbt e e e e nnbreeeeean
(5] 1 ol o= Uo o1 3 < 1S PR



MonpaBka kK FTOCT 28353.1—2017 Cepebpo. MeToabl aTOMHO-3MWCCUOHHOIO aHaansa ¢ AyroBbiM BO3-
OyXaAeHVueM cnekTpa

B kakom mecte HaneuaTtaHo [lo/kHO 6bITb
Mpeancnosue. Tabnuua corna- - TypKMEeHUs ™ nasroccnyx6a
coBaHuA «TypKMeHCcTaHgapT/1apbI»

(MYC Ne 12 2021 r)






FOCT 28353.1—2017

M E X T O CY A A P CTUBEHH bl ¥ C T A H OAPT

CEPEBPO

MeToabl aTOMHO-3MWUCCUMOHHOIO aHasn3a c AyroBblM BO3GYXAEHUEM creKkTpa

silver. Method of ark atomic-emission analysis

Jata BBegeHus — 2019—02—01

1 O6nactb NPUMEHEHUS

HacTosawmii ctaHgapT pacnpocTpaHaeTcs Ha cepebpo ¢ maccoBol gonel cepebpa He meHee 99,5 %.

HacToswunii ctaHpapT ycTaHaB/nMBaeT CheKTporpaduyeckuii mMeTo, aTOMHO-3MWCCUOHHOrO aHanmia
C AYyroBbIM BO36GYXAEHWEM CheKTpa onpeaeneHnss MacCoBOl AONN NpuMeceli: aloMUHUA, BUCMYTA, Xenesa,
30/10Ta, NpMAUA, Kanbuus, KobanbTa, KpEMHUSA, MarHusa, mapraHua, Megu, Mbllbsika, HUKeNs, osoBa, nanna-
AVs, NNaTuHbl, Poans, CBMHLA, CYypbMbl, TENNYPA, LMHKA, a TaKKe CNEeKTPOMEeTpUYeCKNin MeTod aToOMHO-aMUC-
CMOHHOTO aHanusa ¢ AyroBbiM BO36YX/JEHWEM CMEeKTpa OnpeAeneHns MacCcoBOli AOMN NpUMeceit: antoMuHus,
BUCMYTa, rannus, repMaHus, xenesa, 30/710Ta, UHAUSA, UPUAUS, KagMUS, KanblUmns, KoGanbTa, KPEMHUSA, MarHus,
MapraHua, Meau, Mblllbsika, HUKeNs, 0/10Ba, Nannagusa, naatuHbl, poaus, CBUHLA, CeneHa, cypbMbl, TeNnypa,
TMTaHa, Xpoma u UuuHka B cepebpe.

2 HopmaTunBHbIe CCbI/IKU

B HacToAWwem cTaHAapTe MCNO/b30BaHbl HOPMATUBHbLIE CCbIIKU Ha cnefylolwmne cTaHfapThl:

FOCT 8.010—20131) N'ocygapcTBeHHasi cuctema obecnevyeHuss eguHCTBaA M3MepPeHuii. MeTogukn Bbl-
NONTHEHNA U3MepeHnin. OCHOBHbIE MOMOXEHUA

FOCT P 52361—2005 KoHTponb 06bekTa aHanuMTu4eckuii. TepMUHbI 1 ONpegeneHus

FOCT OIML R 76-1—20112) l'ocygapcTBeHHas cuctema obecnevyeHumss egmHCcTBa naMmepeHuii. Becol He-
aBTOMaTUYecKoro geicteusa. Yactb 1. MeTponornyeckme nm TexHmuyeckne TpeboBaHus. McnbiTaHus

FOCT 334—73 bymara macwTtabHo-koopanHaTHasa. TexHnyeckue ycrnosus

FOCT 5556—81 Bata meguuymHckasa rurpockonmyeckas. TexHnyeckne ycnoBus

FOCT NCO 5725-1—20033) TouHOCTb (NPaBUILHOCTL U NPEUU3NOHHOCTb) METOA0B U pe3y/bTaTtoB U3-
mepeHnin. Yactb 1. OCHOBHbIE MOIOXEHWA U onpefeneHus

FOCT NCO 5725-2—20034) To4yHOCTb (MPaBU/IbHOCTb U NPELU3NOHHOCTb) METOLOB W pe3y/ibTaTtoB U3-
MepeHuit. Yactb 2. OCHOBHOW MeTog onpefefsieHUuss NOBTOPSEMOCTM U BOCNPOM3BOAMMOCTU CTaHAApPTHOrO
mMeToda M3MepeHui

1) B Poccuiickoin ®epepauun aeiicteyet TOCT P 8.563—2009 «locypgapcTBeHHast cuctemMa 06ecrnevyeHust emH-
cTBa n3mMepeHuii. Metoankn (MeTogbl) N3MEPEHUI».

2) B Poccuiickoin ®eaepauun Hapsgy ¢ BbllleykasaHHbIM fgeicteyeT FOCT P 53228—2008 «Becbl HeaBTOMaTu4e-
cKoro fevictaua. Yactb 1 MeTponornyeckue n TexHndyeckme TpebosaHus. KcnbiraHus».

3) B Poccuiickoli ®egepaumm Hapagy ¢ BbileykasaHHbIM gelicteyeT FTOCT P UCO 5725-1—2002 «To4yHOCTb (npa-
BU/IbHOCTb W MPELU3NOHHOCTb) METOAOB U pe3y/ibTaToB UsmepeHuid. Yactb 1. OCHOBHbIE NOMOXEHWSI U ONpeaesieHnsI».

4) B Poccuiickoii ®egepaumn Hapsagy c BbilleykasaHHbiM geiicteyeT TOCT P NCO 5725-2—2002 «TouHocTb (npa-

BU/IbHOCTb M MPELM3MOHHOCTb) METOAOB W pe3y/bTaToB n3mepeHuii. YacTb 2. OCHOBHON MeTog, onpeAeneHns nosTopsie-
MOCTM 1 BOCMPOU3BOAMMOCTM CTaHAAPTHOrO MeToAa U3MepPEHUI».

M3paHne oguumanbHoe
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FOCT NCO 5725-3—20031) ToyHOCTb (NPaBUILHOCTb U NPEUU3NOHHOCTb) METOA0B U pe3y/bTaToB U3-
MepeHuin. Yactb 3. NMpomMexyTouHble nokasaTtenu npeun3moHHOCTU CTaHAapTHOro MeToda U3MepeHuin

FOCT NCO 5725-4—20032) ToyHOCTb (NPaBUIbHOCTb M NPELU3NOHHOCTL) METOA0B W pe3ybTaToB U3-
MepeHuin. Yactb 4. OCHOBHblE MEeTOAbl ONpPeAes/IEHUA NPaBUIbLHOCTA CTaHAAPTHOrO MeToAa M3MepeHuid

FOCT NCO 5725-6—20033) TouyHOCTb (NPaBUILHOCTb M NPELU3NOHHOCTL) METOA0B W pe3ysbTaToB U3-
MepeHuin. Yactb 6. icnonb3oBaHne 3Ha4YeHUn TOYHOCTU Ha MpakTuke

FOCT 5962—2013 CnupT 3TUNOBbIi PEKTU(UKOBAHHbI M3 NULLEBOTO Cbipbs. TEXHUYECKNE YCMOBUS

FOCT 6709—72 Boga guctnnnupoBaHHasa. TexHU4Yeckue ycnosus

FOCT 9147—80 Mocypa n o6opygoBaHue nabopatopHbie dhapdopoBbie. TEXHUYECKME YCI0BUS

FOCT 14261—77 KucnoTa cosisiHass 0co60li YNCTOTbl. TeXHUYEeCcKne ycrnoBus

FOCT 22864—834) bnaropofHble MeTanbl U Ux cnnaebl. O6Wwumne TpeboBaHMA K MeTof4aM aHanusa

FOCT 25336—82 lMocyga n obopypoBaHne nabopatopHble CTEKASHHbIE. TUNbl, OCHOBHblIE MapameTpbl
n pasmepsbl

FOCT 29298—2005 TkaHM x/0n4aTobyMaxHble 1 CMellaHHble 6biToBble. O6WMe TEXHUYECKNE YC0BUSA

MpumeyaHne — T[Ipu NO/Ib30BAHMM HACTOSLIMM CTAHAAPTOM LiesiecoobpasHo MpoBepuUTb AeNCTBME CCbIIOY-
HbIX CTaHO4APTOB B MH(POPMALMOHHOM cucTeme O6LIEero nosib3oBaHns — Ha oduumanibHOM calite defepasibHOro areHT-
CTBa MO TEXHNYECKOMY PEry/IMPOBaHMI0 N METPO/IONMN B CETU VIHTEPHET MM NO eXerogHoMy MHhopMaLMOHHOMY yKa3a-
Tento «HauuoHanbHble cTaHAapTbl», KOTOPbI ONy6/IMKOBaH MO COCTOSHMIO Ha 1 siHBaps TeKyLero roga, W no BbiMyckam
eXemMeCcsiYHOro MHPOPMAaLMOHHOTIO yKasaTens «HaumnoHaslbHble CTaHAapThbi» 3a TeKyLWWii rog. Ecniv cCbinoyHbI cTaHaapT
3aMeHeH (M3MEHEH), TO NPY NOMb30BaHUN HACTOALLMM CTaH4APTOM C/ieflyeT PyKOBOACTBOBATLCA 3aMEHSIIOLLMM (M3MEHEH-
HbIM) CTaHAapTOM. EC/M CCbIMOYHbLIA cTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJSIOKEHNE, B KOTOPOM AaHa CCbljika Ha Hero,
NPVYMEHSIETCS B YacTU, He 3aTparnBaroLLei 3Ty CCblky.

3 TepMuHBbI 1 onpeaeneHns

B HacToswem cTaHgapTe npuMeHeHbl TepMuHbl no MOCT 8.010, FOCT NCO 5725-1, TOCT P 52361 wu [1].

4 TOYHOCTb (NPaBU/ILHOCTb U MPEeUnU3NOHHOCTb) METO40B

4.1 TlokasaTesin TOYHOCTU MEeTOoA0B

MokasaTtenu TOYHOCTU MeToAO0B (cnekTporpauyeckoro n CNeKTPOMeTPUYECKOro C AYroBbIM BO36YXae-
Huem cnektpa) no FOCT NCO 5725-2, TOCT UCO 5725-3: rpaHuubl MHTepBasa, B KOTOPOM C BEPOSATHOCTbIO
P = 0,95 HaxoguTca abcosoTHasA NOrPewwHOCTb pe3ynbLTaTtoB aHanmsa (NMpunucaHHas norpelwHocTb) A, cTaH-
JapTHble OTK/IOHEHWA MOBTOPSAEMOCTM Sr 1 NPOMEXYTOYHOW nNpeun3noHHocTn 5uT0), 3HaYEeHUA KPUTUUYECKOTo
AuanasoHa CR095(4), npefena NnpoMexyTo4yHOW npeuunsnoHHocTu P|(TO) u npegena sBocnpou3sogumoctn R —
B 3aBMCMMOCTN OT MaccoBOI A0/IM ONpefensaeMoro ajieMeHTa npusegeHsl B tabnuue 1.

Ta6bnuua 1— MokasaTenn TouHocTn meTogos (P = 0,95)

B npoueHTax
paHunLbl CraHfgapTHoe Mpepnen
Maccosble CraHpapTHoe o
MHTEpBasa KpuTnueckuii OTK/IOHEHne NPOMEXYTOou- Mpepen
fonu onpe- o OTK/IOHEeHWe Mno- M
abCconoTHOM [AnanasoH, NPOMEXYTOu- HO/ MpeunsnoH-  BOCNPOM3BOAM-
AensemMbIx BTOPAEMOCTH, o
norpeLHocTy, A 0,96(4) HOVi Mpeun3noH- HOCTH, mocTu, R
3/1EMEHTOB sr ©
0 HocTu, SI(TO) N(TO)
0,00010 0,00005 0,00002 0,00007 0,00003 0,00008 0,00010

1) B Poccuiickoin ®egepaunn Hapsgy € BbileykasaHHbIM gelicteyeT FTOCT P MICO 5725-3—2002 «TovHoCTb (npa-
BU/IbHOCTb W MPELM3NOHHOCTb) METOAOB W pe3ynbTaToB M3MepeHuit. YacTb 3. MNMpomexyTouHble nokasatenn npeLusnoH-
HOCTW CTaHAAPTHOIO MEeToAa U3MEPEHNIN.

2) B Poccuiickoin ®epepauun Hapsgy C BbileykasaHHbIM gelicteyeT FTOCT P UICO 5725-4—2002 «TouHocTb (npa-
BU/IbHOCTb U NPELM3NOHHOCTb) METOA0B 1 Pe3y/bTaTtoB M3MepeHuit. YacTb 4. OCHOBHble METOAbI OnpeaesieHns npasusib-
HOCTW CTaHAAPTHOIO MeToAa U3MEePEHNIN».

3) B Poccuiickoin ®epepauym Hapsay ¢ BbileykaszaHHbIM geicteyeT FTOCT P MICO 5725-6—2002 «To4HOCTb (NpaBusib-
HOCTb 1 NPELM3NOHHOCTb) METOAOB W Pe3y/bTatoB U3MepeHnin. HacTtb 6. Mcnonb3oBaHre 3HaueHunii TOYHOCTU Ha NPaKTUKe.

4) B Poccuiickoli ®eaepauun Hapagy ¢ BbllleykasaHHbiM feinctByeT TOCT P 52599—2006 «/[paroueHHble meTas-
Nbl 1 ux cnnasbl. ObLme TpeboBaHMs K MeTo4am aHaIn3a.
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OkoHuyaHve Tabnuupl 1

[paHnLpI CraHgapTHoe Mpepen
,c':giacgﬁzlg— VHTepBasa O?ng#;ﬂgon%— Kputuieckuii OTK/IOHEHVIE MPOMEKYTOY- Mpenen
[eNSeMbIX abcontoTHol BTOPAEMOCTH [AmanasoH, MpOMEXyTOY- HOW Mpeuy3noH-  BOCMPOU3BOAM-
AMEMEHTOB MOrpeLLHoCTH, ' HOI NPeL3NoH- HoCTW, MocTy, R
+] sr HocTw, SI(TO) N(TO)
0,00030 0,00014 0,00005 0,00018 0,00007 0,00019 0,00023
0,00050 0,00025 0,00010 0,00036 0,00013 0,00036 0,00043
0,0010 0,0004 0,00013 0,0005 0,0002 0,0006 0,0007
0,0030 0,0008 0,0003 0,0011 0,0004 0,0011 0,0013
0,0050 0,0016 0,0006 0,0022 0,0008 0,0022 0,0027
0,010 0,003 0,001 0,004 0,0014 0,004 0,005
0,020 0,006 0,002 0,007 0,003 0,008 0,010

[ns npoMeXyToUHbIX 3HA4YEeHUiA MacCcOBOW 40NN 3HAYEHUA MNokalaTenei TOYHOCTM HaxoAsAT MEeToAO0M
NINHENHOW nHTepnonauum no opmyne

Ax =An+(X-CH)A ~A"
KAN(X-C A A &

rae AX — 3HayeHue nokasaTesisi TOYHOCTU ANA pesynbTara aHanusa X;
AH, AB — 3HayeHus nokasatesieii TOYHOCTU, COOTBETCTBYIOLME HAWMEHbLUEMY W HAMBOMbLWIEMY 3HAYEHUAM
MHTepBana MaccoBOli 40/, B KOTOPOM HaxoAWTCHA pe3ynbTaT aHanusa;
X — pesynbTaT aHanunsa,
CH, CB — HaumeHblluee 1 Hanbosibllee 3HAYEHUs UHTepBasia MaccoBOW [0/IM, B KOTOPOM Haxo4uTCs pesysb-
TaT aHanusa.
4.1.1 MNpaBUNbLHOCTb
[NnAa oueHkn cmctemaTtMyecKkoi NOrpeLHoCcT HacToALWMX METOAOB ONpefesieHns 3/IEMeHTOB B cepebpe
NCNOMb3YKT B KAYEeCTBE OMOPHbIX 3HAYEHWI aTTeCTOBAHHble 3HAYeHWS MacCOBOW AONN 3/1IEMEHTOB B CTaH-
JapTHbIX obpa3uax yTBEPXAEHHOrO Tuna coctasa cepebpa NCO 7817—2000 (komnnekt CH) wnam apyrux CO,
He ycTynawLwmnx no Habopy onpegensaemMblX 3/IEMEHTOB U METPOIOTMYECKUM XapaKTepucTmukam.

CuctemartMyeckas MOrpewHoOCTb MEeTOAO0B MNpu YpOBHE 3HaymmoctTh a = 5 % HesHayuma no
FOCT NCO 5725-4 pna Bcex onpefensieMblXx 3/IEMEHTOB B cepebpe Ha BCeX YPOBHSAX OnpefesiieMbiX CO-
AepXaHuia.

4.1.2 TIpeuyn3noHHOCTb

4.1.2.1 Anana3oH (XTax—Xmin) 4yeTblpex pe3ynbTaTOB €AUWHUYHbIX ONpefesieHNi, NOMyYEeHHbIX ANA
04HON W1 TOW Xe nNpobbl 0AHMM OMepaTopoOM C MCMOJ/Ib30BAHMEM OAHOrO M TOro Xe 060pyAoBaHMSA B npe-
Jenax kpartyailiero M3 BO3MOXHbIX MHTEPBA/ZIOB BPEMEHMW, MOXET MpeBblaTb YKkaszaHHbli B Tabnuue 1
Kputuyecknin gnanasoH CR0Og5(4) gna n = 4 no NOCT NCO 5725-6 B cpeHEM He 4Yalie O4HOro pasa B
20 cnyvasx.

4.1.2.2 B npepgenax ofHoli nabopatopun fBa pe3ysbTaTta aHanu3a OAHOW U TOW e npobbl, Mosy-
YeHHble pasHbIMK OnepaTtopamu C UCMOIb30BaHWEM OAHOr0 U TOro Xe 060pyA0BaHNsA B pasHble AHU, MOTyT
pasnmyatbCsa C NpeBbllleHNEM yKa3aHHOro B Tabnuue 1 npegena npomMexyToO4vyHON npeunsnoHHocTu M?|(TO)
no NOCT NCO 5725-3 B cpeaHeM He 4yalwe ogHoro pasa B 20 cny4yasx.

4.1.2.3 Pe3ynbTaTbl aHanu3a OA4HON W TOW Xe npobbl, NOMyYeHHble AByMA nabopaTtopusiMu, MOryT pas-
NnnyaTbCs € NpeBbilWEeHnEeM yKkazaHHOro B tabnuue 1 npegena socnpoussogmmoctn R no NOCT NCO 5725-1
B CpefHeM He yallie ofHoro pasa B 20 cnyvasx.

4.2 OueHKa NpuemMsieMOCTX pe3y/ibTaToOB NapasifiefibHblX onpeaeneHnii u nonydyeHune
OKOHYaTes/IbHOTO pe3y/sibTaTa aHanmnsa

4.2.1 MpunemMnemMocTb pes3ynbLTatoB napanesibHbiX onpe,qeneHm‘/'l oyeHnBarwT B COOTBETCTBUU

FOCT NCO 5725-6 nyTem cOnocTaBfeHMs AManasoHa 3TUX pe3ynbTaTtoB (XTax—Xmjn) ¢ KpUTUYEeCKUM gua-
naszoHom CRq95(4), npuBefeHHbIM B Tabnuue 1.
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4.2.2 Ecnun gnana3oH pe3ynbTaTtoB YeTbIpex napasiiefibHblx onpegeneHnii (XTax—Xmin) He NpeBbIlWaeT Kpu-
Tnyeckuin gnanasoH CROg5(4), Bce pe3ynbTaTbl NPU3HAKT NPUEMIEMbBIMU 1 3@ OKOHYATEbHbLIN pe3ysbTar aHau-
3a NpMHMMalT cpefHee apudMeTUYEeCKOe 3HaUYEeHME pPe3yNbTaToB YeTbIpeX NapasifiefibHbiX onpeaeneHuii.

4.2.3 Ecnn gnana3oH pe3ynbTaToB YeTblpex napasfiesnibHbiXx onpegeneHnini npesbiwaet CRO 95(4), aHa-
N3 MOBTOPSIOT.

Kputnyecknin gnanasoH gas BOCbMW napannencHbix onpegeneHnii CR0O95(8) BbiuncnsaoT no dpopmyne

C51095(8) = 4,3Sr, (2)

roe Sr— 3HayeHue cTaHAapTHOro OTK/IOHEHUA MOBTOPAEMOCTU, NpuBefeHHoe B Tabnuue 1, %.

Ecnun onsa nony4vyeHHbIX BOCbMM NapaniesibHbiX onpegeneHunii 3HayeHne (Xtax—Xmjn) He npeBbIWaeT Kpu-
Tnyecknin gnanasoH CRO 95(8), To B KauecTBe OKOHYATENbLHOrO pesynbTara aHanmsa npuHMmatoT cpeaHee apud-
MeTMYEeCKOe 3HauyeHWe pe3y/ibTaToB BOCbMU MapanfenbHbiX onpenesieHuii. B npoTMBHOM criydae B KauyecTBe
OKOHYaTesNIbHOro pe3ysbTaTta aHasmM3a NpPUHUMalT MeanaHy pe3y/bTaToB BOCbMU NapassiefibHbiX onpeaeneHunii.

4.3 KOHTpPOJ/Ib TOYHOCTWU pe3y/bTaToOB aHa/n3a

4.3.1 KOHTPO/Ib NPOMEXYTOUYHOW NPEeLn3MoOHHOCTN U BOCMPONU3BOANMOCTM

Mpun KOHTPOJIE NPOMEXYTOUYHON NPELU3NOHHOCTY (C U3MEHALWMUMNUCA haKkTopaMy ornepartopa u Bpeme-
HY) abCONOTHOE 3HAYEHNE PAa3HOCTU ABYX pPe3ynbTaToB aHasiM3a OA4HON U TON e Npobbl, MOSYYEHHbIX Pa3Hbl-
MW onepaTtopamu C UCNOMb30BaHNEM OHOrO M TOrO e 060pyAOBaHNS B pasHble [HUW, He AO0/KHO NpeBbIWaTth
npeaen NpoMeXxyTo4yHol npeymsnoHHocTn R\(joy ykasaHHbIA B Tabnuue 1.

Mpu KOHTPO/Ie BOCMPON3BOAUMOCTN abCOMIOTHOE 3HAYEHUE Pa3HOCTU ABYX pe3y/nbTaToB aHann3a OAHOM
N TOW Xe npo6bl, NOMyYEeHHbIX ABYMSA nabopaTtopusMu B COOTBETCTBMU C TPe6OBAHUAMU HACTOSLLEro CTaH-
JapTta, He AO/DKHO NpeBbilWaTtbh npejen BOCNPOM3BOAMMOCTM R, ykasaHHbI B Tabnuue 1.

4.3.2 KOHTPONb NMPaBu/IbHOCTU

KOHTpONb NpaBu/bLHOCTM NPOBOAAT NyTEM aHanu3a cTaHAapTHbIX 06pasuoB cocTtaBa cepebpa. O6pas-
Ubl, Ucnosibayemble AN KOHTPOSSA NPaBUIbHOCTW, HE MOTYT UCMOJ/1b30BaTbCA A1 NOJyYeHUs rpajynpoBoy-
HbIX XapakTepucTuK.

Mpn KOHTpO/1e NPaBUILHOCTU Pa3HOCTb MeXAy pe3y/bTaTtoM aHanun3a U NPUHATLIM OMOPHbLIM (aTTecTo-
BaHHbIM) 3HAYeHMeM MaccOBOW [ONM 3NleMeHTa B CTaHgapTHOM o6pasue He JOoJ/KHa npeBblwaTb Kputnye-
ckoe 3HayeHue K.

Kpntnyeckoe 3HayeHue K BblUMCNAT no opmyne

3

roe Jar — abconTHaa MNOrpewHoCTb YCTAaHOBNEHUS ONOPHOro (aTTecTOBAHHOMO) 3HAYEHUS MacCcoBOW J0Mn
3/1leMeHTa B cTaHgapTHOM ob6pasue, %;
A — rpaHuuybl MHTepBasa abCoOMTHON MOTPeWwHOCTN ANs ONOPHOro (aTTecTOBAHHOIO) 3HAYEHUs CTaH-
hapTHoro o6pasua (3HadyeHus A npusefeHbl B Tabnuye 1), %.

5 TpeboBaHuA

5.1 O6wue TpeboBaHNA N TpeboBaHNA 6e30MNaCHOCTHU

O6wme TpeboBaHUa K MeTogy aHanusa, TpeboBaHus K ob6ecnevyeHnto 6€30NacHOCTUN BbINOJIHAEMbIX pa-
60T— no NOCT 22864.

5.2 TpeboBaHUA K KBannunkaymm ncnonHnTenem

K npoBefeHuto aHanusa fonyckawTcs vuua He mMosioxe 18 net, o6yyeHHble B YCTAHOB/IEHHOM Mopsike
M LONYLLEHHbIE K CAMOCTOATE/IbHOW paboTe Ha WCNO/Ib3yeMOM 06OpyL0BaHUM.

6 CywHoOCTb MeTo40B

MeTobl aHanM3a OCHOBaHbl Ha UCNApPeHUn U BO3BYXAeHMM aToMOB Npobbl B AyroBoM paspsage, usmMe-
PEHUN WHTEHCMBHOCTU WU3/lyYeHMs aTOMOB onpefeniieMbiX 3/IeMeHTOB-Npumeceili (ganee — 3/1€MEHTOB) U
nocneayouiem onpeaeneHn MaccoBoi f0/M 3TUX 31EMEHTOB C NMOMOLLbIO FPaAYMPOBOYHbIX XapaKTepPUCTUK,
MoJly4eHHbIX Mo CTaHAapTHbLIM 06pasuamM cocTaBa cepe6bpa.

4



7 Cnektporpaduuyecknii MmetTos, aTOMHO-3MUCCUOHHOIO aHa/In3a C yroBbIM

BO30Oy)XAEHMEM

7.1 [Avana3oHbl N3MEPEHNSA MACCOBbIX A0/1eli 3/IEMEHTOB

Mpu cnekTporpaduyeckoM MeTOAe WCMOJb3yT hoTorpaurieckyo perucTpaymio 3MUCCUOHHBIX Crek-

TPOB.

HacTtosawwiA meToq nNo3BosisieT onpeAenMTb MacCcoBY0 AO/H0 3/IEMEHTOB B AManasoHax, NpuBeLeHHbIX B

FOCT 28353.1—2017

Ta6m/|u,e 2, C nokasaTtesiAMN TOYHOCTM MeToha aHasm3a, ykasaHHbIMU B Tabnuue 1.

Ta6nuya 2— [InanasoHbl N3MepeHUii MaccoBbIX Aosieli onpeaesnsieMbiX 3/IEMEHTOB

Onpegensiemblii
3NEMEHT

ANIOMUHWIA
Bucmyt
Xeneso
3onoTto
Vpwania
Kanbupii
KobanbT
KpeMHuii
MarHuii
MapraHel,

Mepgp

[Jviana3oH n3mepeHus
MaccoBoii A0/

Ot 0,0003 go 0,01 Br/tOu.
Ot 0,0001 po 0,01 Bktou.
Ot 0,0002 po 0,02 Bk/itou.
Ot 0,0002 o 0,02 BKMKOY.
Ot 0,0005 po 0,005 Bwitou.
Ot 0,0003 po 0,01 Bk/itOu.
Ot 0,0002 o 0,01 BkHOY.
Ot 0,0003 po 0,01 Bk/tOu.
Ot 0,0002 po 0,01 Brtou.
Ot 0,0002 go 0,01 BK/KOu.
Ot 0,0001 go 0,02 Bksntou.

Onpegensiemblii
3NIEMEHT

MbILLbAK
Hukenb
Onoso
Mannagwni
MnatuHa
Popawii
CsuHel,
Cypbma
Tennyp

LinHk

B npovueHTax

[Jvana3oH n3mepeHus
MaccoBo Jo/m

Ot 0,0002 po 0,01 B/IHOY.
Ot 0,0002 po 0,01 B/IHOY.
Ot 0,0002 go 0,02 Bk/itOY.
Ot 0,0002 go 0,02 s/itou.
Ot 0,0002 go 0,02 B/itou.
Ot 0,0002 go 0,01 Bk/ItOY.
Ot 0,0002 po 0,01 Bk/ItOY.
Ot 0,0001 go 0,01 Bk/IHOY.
Ot 0,0002 go 0,01 Br/IHOY.
Ot 0,0002 go 0,01 Br/IHOY.

7.2 CpeacTBa U3MepeHUid, BCnomMoraTesibHble yCTpOlicTBa, MaTepuasbl U peakTUBbI

CnekTporpad gndpakyNOHHbIN C TPEX/IMH30BOW CUCTEMOIN KOHAEHCOPOB, NPeAHa3Ha4YeHHbIn 4a5 noay-
YeHUs cnekTpoB B AnanasoHe oT 200 go 400 HM, c o6paTHOI NMHeHoK ancnepcuein ot 0,6 o 0,7 HM/MM.
Becbl no TOCT OIML R 76-1 c npegesiom AoNycKaeMoil MOrpeLwHocT B3BewWwBaHua He 6onee + 0,003 r.

FeHepaTop Ayrn nepemMeHHOro Toka cunoi go 15 A.

MuKpogeHCUTOMETP, NpefHas3HauYeHHbI ANA U3MEepeHUs ONTUYECKON NSIOTHOCTU (NOYEPHEeHMUs) Chek-

TpaJibHbIX NIVHWIA.

Meyb conpoTnBneHus.
Twuran s rpaguTa oc. 4.
OnekTpoabl rpaMToBbLIE OC. Y. MO HOPMATUBHO-TEXHMYECKON foKyMeHTauunl) guameTpom 6 MM, C Kpa-

Tepom rnyo6uHoli oT 1 40 3 MM 1 AnameTpom 4 MM.

AnekTpoAbl rpaduToBbIE OC. Y. MO HOPMATUBHO-TEXHUYECKOW [OKYMEeHTauun2) guameTpom 6 mm, 3aTo-
UeHHble Ha nosycdepy Win YCeUYeHHbI KOHYC.

doTonnacTuHkM oTtorpaduryeckne cnektporpadguyeckne MNdC-03.

MposiBUTENb KOHTPACTHbIN W huKcax 4719 POTONIACTUHOK.

MnuTta anekTpuyeckasa c 3&KprTOI7I cnnpanbto.

CtakaHbl xumunyeckme TepmocToiikme no NOCT 25336.

Turenb n vyawka apdgoposasa no NOCT 9147.

Kucnota consHas oc. 4. no FOCT 14261, pasbaBneHHasa 1:1.

1) B Poccuiickoii ®epepauun gencteytot TY 3497-001-51046676—01 «[pachutoBble 3N1EKTPOAbI 471 SMUCCUOHHO-
0 CMEeKTPasIbHOro aHanmn3a».

2) B Poccuiickoii degepauunn geiictytoT TY 6-43-00205133-54—95 «doTonnactuHkm gpotorpadmyeckme cnekTpo-

rpacdmueckve. TexHuueckue

YCIOBYISI».
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CnupT aTUNOBLIV pekTUdrKoBaHHbIi no TOCT 5962.

Bopga auctunnuposaHHas no NOCT 6709.

MUHLET XNPYPTrUYECKNIA.

TKaHb xnonyatobymaxHas no FOCT 29298.

Barta mepguuynHckaa no NOCT 5556.

Bymara macwTtabHo-koopguHaTHasa no FOCT 334.

O6pasubl 4N rpagympoBkn (06pasubl cepebpa ¢ paHee yCTaHOB/IEHHbIMU 3HAYEHUSAMU MaccoBO 40K
3/1EMEHTOB).

CTtaHgapTHble o6pasubl coctaBa cepebpa NCO 7817 (komnnekt CH) wmnu gpyrue, He ycTynawouime no
COCTaBy M TOYHOCTH.

JonyckaeTcsa NpuUMeHeHWe APYrnX CPeAcTB M3MepPeHWuin, BCnomoraTtesibHblIX YCTPONCTB, Marepunanos u
peaxkTMBOB MpW YCNI0BUWN NOJTYyYEHUA MokKasaTesieli TOYHOCTU, He yCTynawLwmnx ykasaHHblM B Tabnmue 1.

7.3 OT60p 1 noaroToBka Npood

7.3.1 Mpob6bl Ans aHanm3a oTébupalT B COOTBETCTBUM CO CTaHAAPTOM, yCTaHaBAWBaKwLWUM TpeboBaHNs
K XMMUYECKOMY cocTaBy cepebpa.

7.3.2 Mpobbl cepebpa MOryT NocTynatb Ha aHanu3 B BUAE JIEHTbl, NMPOBOJIOKU, CTPYXKWU, Ty6KM, NnopoL-
Ka, rpaHys, KpucTansos.

7.3.3 Mpo6bl, NocTynawwMe Ha aHannM3 B BUAE NIEHTbI, NPOBOMOKNA, TPaHY/ WX CTPYXKM, NOMeLLaloT B
haptopoBYy YallKy WAN CTEKASAHHbLIA CTakaH, NpubaBAsAT pacTBOp COMSAHON KMCNOTbl 11 1 KUNATAT B Teve-
Hue oT 5 4o 10 MuH. Mony4YeHHbIA pacTBOP CAMBAOT, NPO6bLI NPOMbIBAKOT AUCTUA/IMPOBAHHOW BOAOWN AeKaHTa-
uueli ot 4 no 5 pas v BbiCYLWWMBAOT Ha BO3AYXE.

Mpo6bl nopowka, ryékn, KpUcTanaoB pacTBOPOM KUC/OTbl He obpabaTbiBaloT.

7.3.4 OT npo6 cepebpa, NocTynawuWmMX Ha aHannMs, oT6UparT No YeTbipe HaBECKW, OT 06pasLoB ANns
rpagyvpoBKM WK cTaHAapPTHbIX 06pa3LoB — Mo ABEe HABECKM Maccoil 200 Mr Kaxpaasi, B3BELEHHbIX C NorpeLu-
HOCTb0 He 6onee = 5 mr. lonyckaeTcs B3siTUe HABECOK APYrOi MaccChbl NpW YC/0BUM MOJIyYEHUS nokasartenei
TOYHOCTM, He yCcTynawwmux ykasaHHblM B Tabnuue 1.

7.3.5 HaBecku nepeHocAT B rpacpuToBble TUMAW, CNAABASKT B MeYn CONPOTUB/IEHUS W NOMyYalT KO-
posibkn. MosyyeHHble KOPOJIbKM MPOTUPAT CAMPTOM WM obpabaTbiBaldT pPacTBOPOM COJ/IAHOW KUC/OThbl B
cooTBeTcTBMM C 7.3.3. [lonyckaeTcsl cniaB/ieHNne HaBECKM HEMOCPEeACTBEHHO B KpaTepe HUXHEro asiekTpoaa.

7.4 MoaroToBKa K NpOBeAEeHN0 N3MEPEHNTA

7.4.1 O6opyaoBaHMe NOAroTaB/MBAIOT K paboTe COrNacHO MHCTPYKUMAM MO aKcnayaTtauun. JNAnHbl BOAH
aHanMTNYecKUX MHUIA 31eMeHTOB 1 paboune pexumbl NpubOPOB, peKOMeHAyeMble AN BbINOSHEHUSA aHanu-
3a, npusegeHbl B Tabnnuax 3 n 4 cOOTBETCTBEHHO. [ KaX0ro onpefenseMoro ajfieMmeHTa BbloupawT OAHY
M3 pekomMmeHAyeMbIX A/IMH BOMH. [lonyckaeTcss UCNONb30BaHUe APYIUX NHUA U paboynx pexxMmoB Mnpu ycrno-
BMW NOJSTy4YeHMs MnokasaTeneli TOYHOCTU, He yCcTynawLwmnx ykazaHHbiM B Tabnmue 1.

7.4.2 JnexkTpojoaepxarenu n npucnocobneHns oynaloT CNMPTOM OT NOBEPXHOCTHbLIX 3arpsa3HeHuni.

7.4.3 I'padputoBble TUMN Y rPadUTOBbLIE 31EKTPOAbLI Nepes NUCMnosib30BaHNeM 06XuralwT B Te4eHue oT
5 a0 10 c npu cune Toka OoT 5 A0 6 A.

7.4.4 TIOATOTOBMEHHYIO K aHaNM3y HaBECKY UM Koposiek cepebpa nomewarT B KpaTep rpautoBOro anek-
Tpofa. KOHTP3NeKTpoAoM CAYXWUT rpaduToBbIA CTEPXEHb, 3aTOYEHHbIN Ha Nonycdepy Wiv yceyeHHblli KOHYyC.

7.4.5 MexaneKkTpoAHbl/i NPOMEXYTOK yCTaHaBMBAIOT N0 yBE/IMYEHHOMY U306paXeHU0 AYrM Ha akpaHe
NPOMEXYTO4YHOWN anadparmbl 5 MM 1 NOAAEPXMBAKOT CTPOr0 NOCTOSIHHLIM, KOPPEKTUPYS ero B TeYeHue BCei
akcnosnymu.

Ta6nnua 3 — JAVHbl BOMH aHAIMTUYECKUX NIMHUIA 3/1EMEHTOB
B HaHOoMeTpax

[mHa BOMHbI
aHanMTUYECKol NIMHAN

[nvHa BOMHbI

Onpepgensemblii anemMeHT aHa/MTNUECKONA NMHM

Onpeaensiemblii anemMeHT

o 309,27 249,22

ATIOMUHWIA 30822 Mepp 32475
289,80

BucmyT 30677 Mbiwbak 234,98
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OkoHYyaHue Tabnuubl 3

[vHa BOSHbI
aHa/IUTNHECKOW NIMHAN

[vHa BOSHbI

OI'Ipe,EI.e}'IHEMbII/I ANIEMEHT aHa/ITUYECKOW NTNHUA

Onpeaensiemblii aneMeHT

Fannuia 287,42 HuKenb 227,02
403,30 305,08
Fepmanuii 270,96 OnoBo 283,99
P 303,91 266,12
324,27
XXeneso ggg’gg Mannaguia 340,46
! 342,12
30n0T10 267,59 MnatnHa 265,94
" o 339,68
VHgun 325,61 Poguii 34349
261,42
Wpwanii %ggg; CsuHey, 266,32
! 280,19
Kagmuia 228,80 CeneH 203,98
o 259,81
Kanbuuin 315,89 Cypbma 28779
340,51
Kobanst 345 35 Tennyp 238,58
KpemHuii 288,15 TutaH 334,94
o 285,21
MarHwuii 280.27 Xpom 302,15
257,28
MapraHeL, 279,48 LinHk 334,50
280,10
Ta6bnuua 4 — PekomeHayemble paboune pexumbi
HanmeHoBaHune napametpa 3HayeHne napametpa
[yra nepeMeHHOro Toka:
YyactoTa paspsgos, Iy 100
oukcmpoBaHHOe 3HaueHve hasbl Nomxura, rpag,. 60
cuna Toka, A 5—6
Ycnosus poTorpampoBaHunsa CrneKkTpos:
LUMpUHa LWenm, Mv 0,010—0,015
3Kcno3nymsa,c 25—60

7.5 TpoBepeHne namepeHuit

7.5.1 Ana nonyyeHua rpagyvupoBOYHbIX XapaKTepuUCTUK MCNOMb3YHT cTaHgapTHble o6pasubl cocTasa
cepebpa wnm obpasubl 4ns8 rpagyvpoBkn. CnekTpbl KaxAoro ctaHgapTHoro obpasua (o6bpasua ana rpagyu-
POBKM) 1 aHann3mpyemoii npobbl poTorpadpupyoT B O4NHAKOBBIX YCNOBUAX. N5 KaX4oro ctaHg4apTHOro 06-
pasua (obpasua ans rpagyvMpoBKu) nony4yawT ABe, a A8 aHaNU3npyemoli Npobbl — YeTblpe CNeKTPorpamMmmbl.

7.5.2 Mpu cogepxaHnn megn 6onee 0,012 % u xenesa 6osee 0,002 % MCNONb3YIOT TPEXCTyNeHYaThbI
ocnabwuTens.

7.5.3 doTONNIACTUHKN NPOSIB/SAIOT, ONOIACKMBAIOT B BoAE, OMKCUPYIOT, NPOMbIBAOT B MPOTOYHOI BOAE U cyllar.

7.5.4 C NOMOLLb0 MUKPOAEHCUTOMETPA Ha KaXAOol CnekTporpaMMe U3MepsT MOYEepHEHUE aHaIUTu-
4Yecko NuHUKM onpepgensemoro anemeHta $a+d (cm. Tabnnyy 3) n 6nmsnexawero @oHa 3p (MUMHUMaNbHOE
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noyepHeHWe pAAOM C aHaNIUTUYECKON NMHWEN ¢ No6O CTOPOHBI, HO C OAHOI W TOW Xe BO BCEX CnekTpax Ha
OfHOI (hboTonnacTuHke). BbIUNMCAAIOT pa3HOCTb noyepHeHun AS = 5a+ch - 3. Ans Kax[o cnekTporpamMmmbl
cTaHgapTHOro o6pasua (o6pasuya gnsa rpagympoBKN) HAXOA4AT cpedHee 3HavyeHue. OT NOYYEHHbIX 3HAYEHWA
AS nepexogaT Kk 3HaudeHuam 1a(///d) c nomowbo Tabnuubl, NpUBEeLEHHOM B NpUNoxeHun A. Micnonb3ys 3Have-
Husa 1IgC n 1a(/n//dp), nonyyeHHble Ans cTaH4apTHbIX 06pa3uoB, CTPOAT HA MaclTabHO-KOOPAUHATHON Gymare
rpafyvpoBOYHYI0 XapaktepucTuky B koopguHatax (1a7nv/¢p) — 1gC), [C — maccoBast fona onpegenssiemoro ane-
MeHTa B cTaHgapTHOM o6pasue (o6pasue ans rpagynpoBku)]. Mo yeTbipem 3HauveHuam 1a(fr//d)l + 1a(n/c)4,
NOJ/IYyYEHHbIM MO YeTbIpEM CNekTporpammam ANAs KaXAoro onpefenseMoro ajieMeHTa, HaxogaT no rpaduky
3HauYeHnsa X — norapugma 3HavyeHus maccosoi gonn. Mo gpopmyne C = 10X BbIYMCASAKT 3HAYEHNSA MACCOBbIX
poneit anemeHTa — pes3ynbTaTbl NapanfienbHbiX onpeaeseHunii.

JonyckaeTcs ucnosib30BaHuWe APYrMX NIMHUIA, a Takke BbINOJIHEHWE Npouefypbl NOCTPOEHUS rpagymnpo-
BOYHbIX XapaKTepPUCTUK C NMPUMEHEHNEM COOTBETCTBYHOLLMX NMPOrpamMmM BbIYUCAUTENbHOW TEXHWUKM NPWU yCNo-
BMW NOJIyYeHUs MokasaTeneli TOUHOCTU, He yCcTynawuwmnx ykazaHHbiM B Tabnmuye 1.

7.5.5 B o651acT BEpXHEl rpaHuLbl AnanasoHa MacCoBOW A0/IM A0ONYCKaeTCsa NOCTpOeHue rpagynpoBoy-
HbIX XapakTepucTuk B koopgmHatax AS — IgC, [AS — cpegHee 3HauyeHWe pa3HOCTM MOYEpPHEHWI aHanTuve-
CKOW NUHUW N NUHUKN CpaBHeHUsI cepebpa, NONYYEHHbIX A/ KaXA0i cneKkTporpaMmmMbl CcTaHA4apTHOro o6pasua
(obpasua gna rpagynpoBkn)l.

7.5.6 Mo rpagyMpoBOYHbIM XapakTepucTukam, nucnonb3ys 3HaveHus 1a(/n//cp) nn6o AS cooTBeTCTBEH-
HO, HaxoAsaT ANA KaXAoi crnekTporpammbl MNpo6bl norapucmM 3HaA4YeHUMs MaccoBOil A0nM onpeaensseMoro
anemeHTa — X. Pe3ynbTaT napannenbHOro onpegeneHus cogepxaHus anemeHta, C, %, BbIYACASAT MO
hopmyne C = 10x. BbinosiHeHMe npoueaypbl NOCTPOEHMUA TPaLYMPOBOYHbIX XapaKTeEPUCTUK U onpeaenieHuns
cofepXaHusi 3/IeMEeHTOB AO0NycKaeTcs MO crneyuasbHbiM NporpammamM C NPUMEHEHWEM BbIYUCUTENbHOM
TEXHUKMN.

Mo rpafyMpoOBOYHbIM XapakTepucTukam, NCnob3ys YyeTblpe NapasnnenbHbix 3HaveHusa 1a(n//dp) nnéo AS
COOTBETCTBEHHO, MOJTYYEHHbIX MO YeTbIpEM cnekTporpamMmam Ana Kaxpgolh npo6bl, HaxoAaT YeTblpe pesynbTa-
Ta napasnenbHbiX onpegeneHnii MaccoBOi AOMN KaXAOro 3fieMeHTa B aHa/in3npyemoli npobe.

8 CI’IeKTpOMGTpVIl-IeCKVIVI MeTod aTOMHO-IMNCCNOHHOIO aHa/I3a C AyroBbiM
BO30y)XXAEeHMNEM
8.1 [Onana3oHbl U3MEPEHMS MaCCOBbIX A0/N€l 3/IeMEHTOB

Mpy CNeKkTPOMEeTPUYECKOM MeTOAe WMCMOJb3YyT (DOTO3NEKTPUYECKUIA cnoco6 pernctpauum 3aMUCCUOH-
HbIX CMEKTPOB.
MeToA No3BONSIET ONpeesiMTe MaccoBble A0/M 3/IEMEHTOB B AManasoHax, NpuBeAeHHbIX B Tabnuue 5.

Ta6bnuua 5— [mana3oHbl N3MEPEHUA MacCoBbIX JOMEW onpeaensieMbIX 3/IEMEHTOB

B npoueHTax
Onpenensemblii AvanasoH nsmepeHusi Onpeaensemblii JvanasoH vsmepeHusi
3NeMeHT MaccoBOVi Jo/M 3MIEMEHT MaccoBOVi [0/

ANOMUHNIA Ot 0,0002 go 0,005 Bk/itOU. Megpb Ot 0,0002 go 0,020 Bk/itOuY.
Bucmyt Ot 0,0001 go 0,010 B/ItOu. MbILLbAK Ot 0,0002 po 0,010 B/tou.
Fannuii Ot 0,0002 go 0,005 B/tOY. Hukenb Ot 0,0002 go 0,010 B/tOu.
repmaHwii Ot 0,0002 go 0,003 Br/ItOu. Onoso Ot 0,0002 po 0,010 Bk/HOU.
XKeneso Ot 0,0001 go 0,020 B/tOu. Mannagwi Ot 0,0002 no 0,020 Bk/HOU.
30n0T0 Ot 0,0002 go 0,020 B/tOY. MnatuHa Ot 0,0002 po 0,020 switou.
VHawniA Ot 0,0005 go 0,005 BK/tOU. Pogpii Ot 0,0002 go 0,020 Bk/tOU.
Vipnawnin Ot 0,0005 go 0,005 Br/ItOY. CauHey, Ot 0,0002 po 0,020 B/tou.
Kagmuii Ot 0,0002 o 0,005 BK/HOUY. CeneH Ot 0,0005 fo 0,010 BK/HOU.
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Onpepensembiii [JvanasoH V3MepeHnst Onpepensiemblii [Jvana3soH V3MepeHnst
anemeHT MaccoBoli Jomm anemMeHT MaccoBoii fonm
Kanbupii Ot 0,0003 go 0,010 sitou. Cypbma Ot 0,0002 go 0,010 B/tOY.
Kobanbt Ot 0,0002 go 0,005 Bk/iOU. Tennyp Ot 0,0005 go 0,020 Bk/itou.
KpeMHuii Ot 0,0003 po 0,010 B/ItOY. TutaH Ot 0,0002 go 0,003 B/IHOY.
MarHuin Ot 0,0002 po 0,005 Bitou. Xpom Ot 0,0002 po 0,005 Bk/IHOY.
MapraHeu, Ot 0,0001 go 0,010 BK/KOY. LIvHK Ot 0,0002 go 0,010 B/ItOY.

8.2 CpefcTBa M3MepeHuii, BcnoMoratesibHble YCTPOWCTBA, MaTepuasibl U peakTuBbl

CnekTpoMeTp ONTUYECKMA 3IMUCCUOHHBLIA C 06paTHOW NUHelnHON pucnepcueli He 6onee 0,6 HM/MM,
cnekTpanbHoli o6nacteio oT 170 go 500 HM nnu crnekTporpad c o6paTHO NMHERHOoN aucnepcuein He 6onee
0,6 HM/MM, cnekTpanbHOW o06sacTblo AnanazoHoMm oT 170 go 500 HM K perncTtpayvein Ha AMOAHYH MaTpuly
(MA3C).

[eHepaTop Ayrn nepemeHHoOro toka go 15 A.

AHanM3aTop MHOroKaHa/bHblii aTOMHO-3MUCCUOHHbIX cnekTpoB (MA3C) ¢ nporpaMMHbIM 06ecneyeHu-
eMm — «ATOM».

Becbl no FOCT OIML R 76-1 c npefenoMm AonycTUMOI MOTPeLHOCTM B3BewMBaHUA He 6onee + 0,003 1.

Meyb conpoTnBNEHNUS.

Mnuta anekTpuyeckas C 3aKpbITOW cnupasnblo.

Turnu us rpaguta oc. u.

dnekTpoAbl rpadMToBbIE OC. Y. MO HOPMATUBHO-TEXHWYECKOW fOKYyMeHTauuunl) guametpom 6 MM, C Kpa-
Tepom rnyo6uHoli oT 1 40 3 MM M AnameTpom 4 MM.

dnekTpoabl rpadmMTOBbIE OC. Y. N0 HOPMATUBHO-TEXHNYECKON AOKYMeHTauuunl) gnamerpom 6 mm, 3aTo-
YeHHble Ha nonycdepy WaM yceyeHHbld KOHyC.

CtakaHbl xumunyeckme TepmocToiikme no NOCT 25336.

Boga auctunnuposaHHasa no N'OCT 6709.

Kucnota consHas oc. 4. no FOCT 14261, pasbaBneHHasa 1:1.

CnupT 3TUI0BbLI pekTUduKoBaHHbIA no TOCT 5962.

Turenb u vyawka apdgoposas no NOCT 9147.

MUHLET XMpypruyeckuii.

TkaHb xnonyatobymaxHas no FOCT 29298.

Bata meguuunHckaa no NOCT 5556.

O6pasubl 4na rpagympoBkn (obpasubl cepebpa C paHee YCTaHOB/IEHHbIMU 3HAYEHUAMU MAacCcOBbIX [,0-
nei anemeHTOB).

CraHfapTHble ob6pasubl coctaBa cepebpa NCO 7817 (komnnekt CH) nnu gpyrue, He ycTynawuwue no
COCTaBYy 3/1EMEHTOB W TOYHOCTH.

JonyckaeTca npuMeHeHune APYIrMX CPefcTB M3MEpeHWn, BCnoMoratefibHbIX YyCTPOMCTB, MaTepuanos U
peakTMBOB MpWU YCAOBUWN NOJSIyYeHWUS MokasaTesieli TOYHOCTM, He yCTynawLlmux ykasaHHblM B Tabnuue 1.

8.3 OT60p M NoAroToBKa Npob

OT60p 1 NOArOoTOBKY NPO6 K aHasM3y OCcyLW,ecTBAAT no 7.3.

8.4 NMoarotoBka o60pyA0OBaHNSA K MPOBEAEHUNIO U3MEPEHUIA

O6GopyaoBaHve NOArOTaB/IMBAOT K paboTe COrlacHO MHCTPYKUMAM No aKcnayaTauun. Paboune pexumsi
cnekTpomeTpa npuBefeHbl B Tabnuue 6. [lonyckaeTcs MCNONb30BaHUE APYrUx pabouynx pexmrmMoB Npu ycro-
BUM MOJSlyYyeHUs nokasaTtesieil TOYHOCTM, He yCTynawwmx ykazaHHbiM B Tabnuue 1.

1) B Poccuiickoii ®epepauun geincteytot TY 3497-001-51046676—01 «[padhutoBble 3NeKTpoabl A1 3MUCCUOHHO-
o CNeKTPasIbHOro aHam3a».
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Ta6nuuya 6— PekomeHayemble paGoume pexyMbl CNEeKTPOMETpa

HavimeHoBaHve napamveTpa 3HayeHve napameTpa
Jyra nepemeHHoro Ttoka:
YyacToTa paspagos, My 100
ouKcMpoBaHHOEe 3HaveHue hasbl Nomkura, rpag. 90
cwnia Toka, A 5—6

Ycnosusa cotorpadompoBaHns CrNeKTpoB:
LMpUHA Wenn, Mv 0,010—0,015
3aKcnosuums, ¢ 25—60

8.5 lMpoBegeHVe N3MeEpPEHNIA

8.5.1 MoAaroToBNEHHYD K aHanu3y HaBecky npobbl M ctaHgapTHOro obpasua nomMew,arT B yrnybne-
HUEe HMXHEero rpanToBOro afnektTpoga. NMpPoTUBO3NEKTPOAOM CAYXUT rpaddUTOBbIA 3N1EKTPOL, 3aTOYEHHbIA Ha
YyCEeUYEHHbIN KOHYC unu nonycdepy.

MeXanekTpoaHblii NnpomMexyTok oT 1,5 4o 2,5 MM ycTaHaBnMBakT N0 NPOMEXYTOUYHON Anadparme Bbl-
coToii 5 MM, nogaepxnBasi NOCTOSAHHbIM BCE BPEMS 3KCMO3uUUUKU. Mexay a/nekTpojamu 3axurawT gyry nepe-
MEHHOr0 TOKa.

8.5.2 MapameTpbl MHOrOKaHa/IbHOrO aHasn3aTopa aTOMHO-3MUCCUOHHbIX cnekTpoB (MA3C):

- BpeMsi eAUHUYHOW 3kcno3nuum — 250 Mmc;

- HakonneHui B uukne — 120;

- ANNTENbHOCTb yukna — 120;

- MofiHas akcno3uumnsa — ot 25 go 60 c.

PervcTpayns TeMHOBOro Toka MPOBOAMTCA ABaXAbl nepej HavyasoM paboTbl U PErynsipHO Kaxpable oT
30 oo 40 MuH BO BpeMsi paboThl.

B kauecTBe penepHoli NMHUKN UCNOMb3YeTCS NMUHUA yrnepoga 247,85 HM 60 NNHUA cepebpa 330,57 HM.

8.5.3 Bo Bpems geicTBusa AyroBoro paspsja aBTOMaTUYeCKM U3MEPSIETCA MHTEHCUBHOCTb aHanutuye-
CKOM NMHUKN KaX[oro un3 onpefesisemMmblX 3/1€MEeHTOB M hOoHa Noj MakCMMyMOM MWKa Ha COOTBETCTBYHOLLMX
AJIMHAX BOJH.

[ns nonyyeHns rpafyvpoBOYHbIX XapakTEPUCTUK MPOBOAAT UBMEPEHNE NHTEHCMBHOCTM aHaIMTUUYECKUX
NMHWIA onpeaensieMbiX 31EMEHTOB U (POHA A1 CTaHAapTHbIX 06pa3uoB (06pasyoB a8 rpagympoBKKU) co-
cTaBa cepebpa. paaynpoBOYHbIE XapakTEPUCTUKN CTPOSTCA aBTOMATMYECKM B aHa/IMTUYECKOW nporpamme
«ATOM» B KoopauHatax lg/— IgC, (IgC — pecsATuYHbIl norapucm aTTeCTOBAHHOrO 3HaYeHNS ONpeaensaeMmoro
3/ieMeHTa B CTaHAApPTHOM obpasue; lg/ — AeCATUYHbIA norapum WUHTEHCMBHOCTU aHa/IMTUYECKON NINHUK C
yyeTom hoHa).

JonyckaeTcs NPUMEHATb MeTOA MOCTOSIHHOTO rpadiuka npu yc/a10BUM NOJIyYEeHUS NMoKasaTeneil TOUHOCTH,
He ycTynawuimx ykasaHHbIM B Tabnuue 1.

8.5.4 PesynbTaTbhl napannefibHblX ONpejesieHuii cofepXaHua 3M1eMeHTa aHanuMTuyeckass nporpamma
BbIYMC/ISET aBTOMATMYECKU C BbIBOAOM Ha MOHWTOP. Pe3ynbTaTbl M3MEPEHWA M pe3ynbTaTbl aHan3a peru-
CTPUpPYIOT B NopsAgke, yCTaAHOB/IEHHOM B OpraHu3auuu.

8.5.5 [N1HblI BOMH aHaNUTUYECKUX NIMHWUIA, pEKOMEHAYEeMble ANS BbINOJIHEHUA aHanuia, NpuBefeHbl B
Tabnuuye 3.

JonyckaeTca ncnonb3oBaHWe APYrMxX aHaANTUUYECKUX JIMHUIA U pexnmoB paboTbl n napameTpoB MASC
npy yCcNoBMM NONYYEHUA NokasaTesieil TOYHOCTU, He yCTynawuimx ykasaHHbIM B Tabnuue 1.
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MpunoxeHve A
(o6s13aTENIBHOE)

Tabnuua 3HavyeHuin 1a(/n//d), cOOTBETCTBYHLWNX U3MEPEHHbLIM 3HadyeHusm AS//

MpviBogyMas Hwxe Tabnmua Al ciyxut Ana nepeBofa n3MepeHHbIx 3HadeHnii AS// v 1gnid. Tabnuua coaepxut
pesynbTaTtbl pacyeTa B yopmysie

b= 1510 -1), (A1)

roe AS — pas3HOCTb MIOTHOCT MOYEPHEHUI Ha DOTOMNIACTUHKE;

y — haKkTop KOHTPACTHOCTML.

O603HauYMM CYMMapHYH WHTEHCUBHOCTb /IMHUM BMeCTe C (POHOM //Hd) MHTEHCMBHOCTL (DOHA MO MaKCUMyMOM
NIMHUKX B OTCYTCTBME NnHUK [/ch. Tak Kak /o= /n+ /g, TO OTHOLEHNE WUHTEHCUBHOCTU JIMHUU /71K UHTEHCUBHOCTU (DOHA
onpeaensoT no dopmyne

N«p = "n*plyd - 1- A2>
Ecnun ycnosus chotorpadompoBaHus cnekTpa BblopaHbl Tak, YTO NOYEPHEHUS NMHUKN ¢ POHOM 5/Hh 1 dhoHa B OTCyT-
CTBUWE NMHMKM 5¢p Nexar B HopMasibHOl 0651acTh, To

rae AS - 5rh- 5. "Nt = A7 4-3)

OTcloga, nosb3ysch BblpaxkeHvem 1Ml/dy = /mdplich - 1, nonyyvaem

1= 1a(mdifp-1) = 110~ -1). (A.4)

Tabnuua A. 1 oxBaTtbIBaeT Hanbosiee BaxkHble A1 NPaKTUKMA aHa/IMTUYECKol paboTbl 3HadeHns AS// ot 0,05 go 1,90.

Tabnvua cocTouT U3 ABYX YacTeil: YacTu, oxBaTbiBatoLeli 3HaveHus AS// ot 0,05 go 0,99, n yactn, oxBaTbiBaKOLLEN
3Ha4veHunsa AS// ot 1,00 go 1,90.

B nepBoii1 yacTy Tabavupl B Nepeoii rpadpe npeacrasneHbl 3HaveHns AS// ¢ AByMS 3HakaMu nocrie 3ansToi, uidpbl
B ronoBkax apyrmx rpac ot 0 4o 9 o3HaYal0T TPETUIA 3HAK NOCc/e 3anAToi 3HaveHus ASly.

Hanpumep, AS// = 0,537: HaxoaaT B nepBoii rpacpe 3HadeHve 0,53 1 B rpache ¢ undpoit 7 onpenensoT CooTBET-
CTBylOLLEee 3HadeHune norapudma 14//cp = 0,388.

BTopast yacTb TabAMupbl NOCTPOEHA aHa/I0MMYHbIM 06pa30M C TOI pasHULIEl, YTO B NepBoii rpadie NpmMBOAATCSA 3Ha-
yeHnst AS/y ¢ 0gHVMM 3HAKOM Moc/ie 3ansAToi, a uudpbl B ronoBkKax Apyrux rpady 0603HavaroT BTOPOI NOC/Ie 3ansToi 3HaK
3HayeHusa AS//.

Hanpumep, A S// = 1,36: B nepBoii rpache HaxoaaT 3HaveHue 1,3, B rpache c umcppoit 6 HaxoOsaT 3HaueHwe nora-
pudma 1g/y/cp = 1,341.

[ns 3Hauennin AS// meHbwmx yem 0,301 3HauveHuwe Ig/j/yYd oTpruaTenibHoe — 3HaK MUHYC Hag, XapakTepUCTUKONA
(x1..).

Tak kak 1gmdp /iy = AS//, T0 Tabnuua MoXeT ObITb NPYMEHEHA Takke U 015 HaXoXAeHVsa 3HadveHusa 14/, coot-
BETCTBYIOLLEro 3HaueHusM 1grmch /Y npy nobom cnocobe n3mepeHust.

Ecnn chakTop KOHTPacTHOCTU y HE U3MEPSIOT, TO BMECTO 3HauYeHuii AS// B Tabnvue NpUMEHSIOT 3HaueHns AS, npu
3TOM MCMO/Ib3YHT HACTOSILLYK Tabnuly aHanorMyHbiM obpasom. Ecim mamepeHHoe 3HayeHne AS = 0,674, To B nepBoii
rpacpe HaxogAT 3HadeHne 0,67 n B rpache ¢ umdpoin 4 onpedenstoT 3HavyeHve norapudma 0,571.

" o AS
CnepyeT OTMETUTb, YTO HalifeHHOe TakuM 06pa3oM 3HayeHune 0,571 npeactaBnsieT coboii He 14/, a 1a(10--—---- 1).
Ha TouHOCTU aHa/sM3a No MeToAy «TPEX 3TA/IOHOB» 3TO 06CTOATENILCTBO MPaKTUYECKN He OTpakaeTcsl. 7
Tabnuua Al — 3HayeHns IgCj/Yd), COOTBETCTBYIOLME U3MEPEHHBIM 3HAYEHUSAM AS//
ASI/ 0 1 2 3 4 5 6 7 8 9
0,05 T,086 T,096 T,104 T3 T,122 T,130 T,139 T,147 T,155 T,163
0,06 T.171 T,178 T.186 T.193 T.201 T,208 T,215 T,222 T,229 T,236
0,07 T,243 T,249 T,256 T,263 T,269 T,275 T,282 T,288 T,294 T,300
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ASHy

0,08

0,09

0,10

0,11

0,12

0,13

0,14

0,15

0,16

0,17

0,18

0,19

0,20

0,21

0,22

0,23

0,24

0,25

0,26

0,27

0,28

0,29

0,30

0

T,306

T,362

T.413

T,460

T,503

1,543

T,580

T.616

T,649

T,680

T, 711

T,739

T,767

T,794

T.819

1,844

T,868

T.891

T,914

T,936

T,957

T,978

T,998

1

1,312

T,368

T.418

T,464

T,507

T,547

T,584

T.619

T,652

T,684

T.714

T,742

T,770

T,796

T,822

T,846

T,870

T,893

T.916

T,938

T,959

T,980

0,000

T.318

T,373

T,423

T,469

T.511

T,550

1,587

T,622

1,655

T,687

1,716

1,745

T,772

T,799

T,824

T,849

T,873

T,896

T.918

T,940

T.961

T,982

0,002

T,323

T,378

T,428

T,473

T.515

T,554

T.591

T,626

T,658

T,690

T.719

T,748

T,775

T.801

T,827

T.851

T,875

T,898

T,920

T,942

T,963

T,984

0,004

T,329

T,383

T,432

T,477

T.519

T,558

T,595

T,629

T,662

T,963

T,722

T,751

T,778

T,804

T,829

T,854

T,877

T,900

T,922

T,944

T,965

T,986

0,006

T,335

T,388

T,437

T,482

T,523

T,562

T,598

T,632

T,665

T,696

T,725

T,753

T,780

T,807

T,832

T,856

T,880

T,902

T,925

T,946

T,967

T,988

0,008

T,340

T,393

T,442

T,486

T,527

T,566

T,602

T,636

T,668

T,699

T,728

T,756

T,783

T,809

T,834

T,858

T,882

T,905

T,927

T,948

T,969

T,990

0,010

T,346

T,398

T,446

T,490

T.531

T,569

1,605

T,639

T.671

T,702

1,731

T,759

1,786

T.812

1,837

T.861

T,884

T,907

T,929

T.951

T.971

T,992

0,012

T.351

T,403

T.451

T,494

T,535

T,573

T,609

T,642

T,674

T,705

T,734

T,762

T,788

T.814

T,839

T,863

T,887

T,909

T.931

T,953

T,974

T,994

0,014

T,357

T,408

T,455

T,499

T,539

T,577

T.612

T,646

T,677

T,708

T,737

T,764

T,791

T,817

T,842

T,866

T,889

T,911

T,933

T,955

T,976

T,996

0,016
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ASI/
031
0,32
0,33
0,34
0,35
0,36
0,37
0,38
0,39
0,40
0,41
0,42
0,43
0,44
0,45
0,46
0,47
0,48
0,49
0,50
0,51
0,52
0,53
0,54
0,55
0,56
0,57
0,58
0,59
0,60
0,61
0,62
0,63
0,64

0,65

0
0,018
0,037
0,056
0,075
0,093
0,111
0,128
0,146
0,163
0,180
0,196
0,212
0,228
0,244
0,260
0,275
0,290
0,305
0,320
0,335
0,349
0,364
0,378
0,392
0,406
0,420
0,434
0,447
0,461
0,474
0,488
0,501
0,514
0,527

0,540

1
0,020
0,039
0,058
0,077
0,095
0,113
0,130
0,147
0,164
0,181
0,198
0,214
0,230
0,246
0,261
0,277
0,292
0,307
0,322
0,336
0,351
0,365
0,380
0,394
0,408
0,421
0,435
0,449
0,462
0,476
0,489
0,502
0,515
0,528

0,541

0,022
0,041
0,060
0,078
0,097
0,114
0,132
0,190
0,166
0,183
0,199
0,215
0,231
0,247
0,263
0,278
0,293
0,308
0,323
0,338
0,352
0,367
0,381
0,395
0,409
0,423
0,437
0,450
0,4624
0,477
0,490
0,504
0,517
0,530

0,5413

0,024
0,043
0,062
0,080
0,098
0,116
0,134
0,151
0,168
0,184
0,201
0,217
0,233
0,249
0,264
0,280
0,295
0,310
0,325
0,339
0,354
0,368
0,382
0,396
0,410
0,424
0,438
0,452
0,465
0,478
0,492
0,505
0,518
0,531

0,544

0,026
0,045
0,064
0,082
0,100
0,118
0,135
0,153
0,170
0,186
0,203
0,219
0,235
0,250
0,266
0,281
0,296
0,311
0,326
0,341
0,355
0,370
0,384
0,398
0,412
0,426
0,439
0,453
0,466
0,478
0,493
0,506
0,519
0,532

0,545

0,028
0,047
0,065
0,084
0,102
0,120
0,137
0,154
0,171
0,188
0,204
0,220
0,236
0,252
0,267
0,283
0,298
0,313
0,328
0,342
0,357
0,371
0,385
0,399
0,413
0,427
0,441
0,454
0,468
0,481
0,494
0,507
0,521
0,533

0,546

0,029
0,049
0,067
0,086
0,104
0,121
0,139
0,156
0,173
0,189

0,0206
0,222
0,238
0,253
0,269
0,284
0,299
0,314
0,329
0,344
0,358
0,372
0,387
0,401
0,415
0,428
0,442
0,456
0,469
0,482
0,496
0,509
0,522
0,535

0,548

0,031
0,050
0,069
0,088
0,106
0,123
0,141
0,158
0,175
0,191
0,207
0,224
0,239
0,255
0,270
0,286
0,301
0,316
0,331
0,345
0,360
0,374
0,388
0,402
0,416
0,430
0,443
0,457
0,470
0,484
0,497
0,510
0,523
0,536

0,549
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0,033
0,052
0,071
0,089
0,107
0,125
0,142
0,159
0,176
0,193
0,209
0,225
0,241
0,257
0,272
0,287
0,302
0,317
0,332
0,347
0,361
0,375
0,389
0,403
0,417
0,431
0,445
0,458
0,472
0,485
0,498
0,511
0,524
0,537

0,550

0,035
0,054
0,073
0,091
0,109
0,127
0,144
0,161
0,178
0,194
0,211
0,227
0,243
0,258
0,274
0,289
0,304
0,319
0,333
0,348
0,362
0,377
0,391
0,405
0,419
0,432
0,446
0,460
0,473
0,486
0,500
0,513
0,526
0,539

0,551
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14

Asfly
0,66
0,67
0,68
0,69
0,70
0,71
0,72
0,73
0,74
0,75
0,76
0,77
0,78
0,79
0,80
0,81
0,82
0,83
0,84
0,85
0,86
0,87
0,88
0,89
0,90
0,91
0,92
0,93
0,94
0,95
0,96
0,97
0,98
0,99

10

0
0,553
0,560
0,578
0,591
0,603
0,616
0,628
0,641
0,653
0,665
0,677
0,689
0,701
0,713
0,725
0,737
0,749
0,760
0,772
0,784
0,795
0,807
0,819
0,830
0,842
0,853
0,864
0,876
0,887
0,898
0,910
0,921
0,932
0,943

0,954

1
0,554
0,567
0,579
0,592
0,605
0,617
0,629
0,642
0,654
0,666
0,678
0,690
0,702
0,714
0,726
0,738
0,750
0,762
0,773
0,785
0,797
0,808
0,820
0,831
0,843
0,854
0,866
0,877
0,888
0,899
0,911
0,922
0,933
0,944

0,965

0,555
0,568
0,581
0,593
0,606
0,180
0,631
0,643
0,655
0,667
0,680
0,692
0,704
0,716
0,727
0,739
0,751
0,763
0,775
0,786
0,798
0,809
0,821
0,832
0,844
0,855
0,867
0,878
0,889
0,901
0,912
0,923
0,934
0,945

0,976

0,557
0,569
0,582
0,595
0,607
0,620
0,632
0,644
0,656
0,669
0,681
0,693
0,705
0,717
0,729
0,740
0,752
0,764
0,776
0,787
0,799
0,811
0,822
0,834
0,845
0,856
0,868
0,879
0,890
0,902
0,913
0,924
0,935
0,946

0,987

0,558
0,571
0,583
0,596
0,608
0,621
0,633
0,645
0,658
0,670
0,682
0,694
0,706
0,718
0,730
0,742
0,753
0,765
0,777
0,789
0,800
0,812
0,823
0,835
0,846
0,858
0,869
0,880
0,892
0,903
0,914
0,925
0,936
0,948

0,998

0,559
0,572
0,585
0,597
0,610
0,622
0,634
0,647
0,659
0,671
0,683
0,695
0,707
0,719
0,731
0,743
0,755
0,766
0,778
0,790
0,801
0,813
0,824
0,836
0,847
0,859
0,870
0,881
0,893
0,904
0,915
0,926
0,938
0,949

1,009

0,560
0,573
0,586
0,598
0,611
0,623
0,636
0,648
0,660
0,672
0,684
0,696
0,708
0,720
0,732
0,744
0,756
0,768
0,779
0,791
0,802
0,814
0,826
0,837
0,848
0,860
0,871
0,883
0,894
0,905
0,916
0,927
0,939
0,950

1,020

0,562
0,574
0,587
0,600
0,612
0,624
0,637
0,649
0,661
0,673
0,686
0,698
0,710
0,721
0,733
0,745
0,757
0,769
0,780
0,792
0,804
0,815
0,827
0,838
0,850
0,861
0,872
0,884
0,895
0,906
0,917
0,929
0,940
0,951

1,031

0,563
0,576
0,588
0,601
0,613
0,626
0,638
0,650
0,663
0,675
0,687
0,699
0,711
0,723
0,735
0,746
0,758
0,770
0,782
0,793
0,805
0,816
0,828
0,390
0,851
0,862
0,873
0,885
0,896
0,907
0,919
0,930
0,941
0,952
1,042

0,564
0,577
0,590
0,602
0615
0,627
0,639
0,652
0,664
0,676
0,688
0,700
0,712
0,724
0,736
0,748
0,759
0,771
0,783
0,794
0,806
0,817
0,829
0,840
0,852
0,863
0,875
0,886
0,897
0,908
0,920
0,931
0,942
0,953

1,053
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AS//
11
12
13
14
15
16
1,7
18
19

0
1,064
1,172
1,278
1,382
1,486
1,589
1,691
1,793
1,894

1
1,075
1,182
1,288
1,393
1,496
1,599
1,701
1,803
1,905

2
1,086
1,193
1,299
1,403
1,507
1,609
1,712
1,813
1,915

3
1,097
1,204
1,309
1,414
1,517
1,620
1,722
1,824
1,925

4
1,107
1,214
1,320
1,424
1,527
1,630
1,732
1,834
1,935

5
1,118
1,225
1,330
1,434
1,538
1,640
1,742
1,844
1,945

6
1,129
1,235
1,341
1,445
1,548
1,650
1,752
1,854
1,955

7
1,140
1,246
1,351
1,455
1,558
1,661
1,763
1,864
1,965

FOCT 28353.1—2017

8
1,150
1,257
1,362
1,465
1,568
1,671
1,773
1,874
1,975

1,161
1,267
1,372
1,476
1,579
1,681
1,783
1,884
1,986

15



FOCT 28353.1—2017

Bubnunorpadunsa

[1] PekomeHgauum MO MEXrocyfapCTBEHHON [ocyaapcTBEHHasi cucTema obecneyeHnss eauHCTBa M3mepeHuii. MNokasa-
ctaHgaptusaumm PMI 61—2010 TeNM TOYHOCTW, NPaBUIbHOCTU, NPEUN3NOHHOCT METOAMK KOJINYECTBEH-
HOro XMMMYECKOro aHanm3a. Metoabl OLEHKM

YK 669.214; 543.06; 543.42; 311.214:006.354 MKC 77.120.99

KnioueBble cnoBa: cepebpo, NpuUMecu, sfneMeHTbl, MeToabl (CnekTporpaguyeckuii U cnekTpoMeTpuYecKuii)
aTOMHO-3MWCCUOHHOIO aHanusa, gyra nepemMeHHOro Toka, cTaHgapTHble o6pasiubl cOCTaBa, KOHTPO/Ib TOYHO-
CTW pe3y/bTaToB aHanuia, npaBu/IbHOCTb, NPELN3NOHHOCTb
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