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HALULWOHANBbHBIKN CTAHOAPT POCCUWNCKOW OSGELEPALUMN

CTANb

MeTof aTOMHO-3MUCCMOHHOTO aHanm3a ¢ MHAYKTUBHO
CBSI3aHHOW nnasmMoi

Steel.
Method of inductively coupled plasma atomic-emission analysis

[ata BBegeHns — 2014—01—01

1 O6nacTb NpUMEHEHNS

11 HacTosilwumii cTaHfapT ycTaHaB/MBaeT aTOMHO-3MUCCUOHHbLIA C WHAYKTMBHO CBSI3aHHOW nniasmoi
CNeKTPOMeTpUYEeCKUii MeToA, onpeseneHnss MaccoBOii 0NN 3NEMEHTOB B YINIEPOANCTbIX, TEMMPOBAHHLIX, Bbl-
COKO/IErMPOBaHHbIX CTa/sX.

1.2 Jmanas3oHbl onpeseneHns MaccoBOi A0/ 3/1IEMEHTOB B CTaNAX NpuBeLeHbl B Tabnuue 1

Ta6nuua 1

Onpenensiembili anemenT [lnana3soH onpegensemoi OnpenensBHbIii [Jlnana3oH onpegensiemoi
maccoBoit gomm. % a1emMeHT MaccoBoii gonu. %
KpeMHui OT10.01 go 5.0 ANOMUHWIA OT10.01 go 5.0
MapraHey, OT10.01 g0 5.0 Bonbthpam OT10.01 go 5.0
Xpom OT10.01 go 30 MonnbaeH OT10.0051805.0
Hvikenb OT10.01 go 30 BaHagwii OT10.005 g0 2.0
Kob6anbT OT10.01 go 5.0 TuTaH OT10.005 0 5.0
Megb 0OT10.01 go 5.0 LiMpKoHwii O710.01 go 0.50

CTaHfaapT NpUMEeHNM 18 onpefesieHnss MacCoBO A0/ 3/IEMEHTOB B aHa/IM3NPYEeMbIX pacTBopax Kak ¢
UCMO/b30BaHNEM, TaK U 6€3 UCMO/b30BaHMS BHYTPEHHEro cTaHjapTa.

2 HopmaTuBHblIE CCbINIKK

B HacTosleM cTaHAapTe MCNO/b30BaHbl HOPMATUBHbLIE CCbISIKU Ha CriefyloLine cTaHaapThbl.

FOCT P NCO 5725-1—2002 To4HOCTb (MPaBW/IbHOCTb M NPELN3MOHHOCTb) METOL0B U pe3ynbTaToB U3-
mMepeHuii. HacTb 1. OCHOBHbIE NOMOXEHNUA U onpeaeneHus

FOCT P NCO 5725-2—2002 TouHOCTb (NPaBUbHOCTb Y NPELU3NOHHOCTb) METOLOB U Pe3y/ibTaToB U3Me-

peHwnii. YacTb 2. OCHOBHOI MeTog onpeAeneHns NoBTOPSeMOCTH U BOCNPOM3BOAMMOCTY CTaHAAPTHOTO MeToAa
ns3mepeHuii

FOCT P NCO 5725-3—2002 To4HOCTb (MPaBWU/IbHOCTb M NPELN3NOHHOCTb) METOLO0B W pe3ynbTaTtoB U3-
mMepeHuii. YacTb 3. MpomexyTouHble nokasaTesim NpeLm3noHHOCTY CTaHAAPTHOTO MeToAa U3MepeHuii

FOCT P NCO 5725-4—2002 TOYHOCTb (MPaBUbHOCTb M NPELM3NOHHOCTb) METOLOB 1 pe3ynbTaTtoB M3-
mMepeHwuii. YacTb 4. OCHOBHble MeTOAbl OnpefeneHnsa NpaBuIbHOCT CTaHAAPTHOTO METOAA N3MepPeHWii

FOCT P 53228—2008 Becbl HeaBTOMaTM4eCKOTO AelicTBMA. YacTb 1. MeTponornyeckme v TeXHUYeckue
TpeboBaHus. cnbiTaHns

FOCT P 54569—2011 YyryH, cTanb, heppocnnasbl, XpOM 1 MapraHey, Metaninyeckue. Hopmbl TOYHOCTU
KO/IMYEeCTBEHHOIO XMMMNYECKOro aHanmnsa

M3paHue oduymansHoe
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FOCT 83—79 PeakTuBbl. HaTpuii yrnekucnblii. TEXHUYECKME YCNOBUS

FOCT 123—98 KobanbT. TexHnyeckume ycnoBus

FOCT 849—2008 Hukenb nepBUYHBIA. TexHNYeckne ycnoBsus

FOCT 859—2014 Meab. Mapku

FOCT 1770—74 (MCO 1042—83, CO 4788—80) Mocyna mepHas nabopaTopHas cTeknsHHas. Lnnmu-
Apbl. MEH3YPKK, KoNbbl, Npobupkn. O6LLMe TEXHUYECKMEe YCIoBUSA

FOCT 3118— 77 PeaktuBbl. Kucnorta consHasn. TexHu4eckune ycnosus

FOCT 4199—76 PeakTuBbl. HaTpuii TeTpabopHOKMCbI 10-BoAHbIA. TEXHUYECKUE YC/T0BUS

FOCT 4204—77 PeakTuBbl. Knucnota cepHas. TexHuyeckme ycnosus

FOCT 4328—77 PeaktuBbl. HaTpua rmapooknck. TexHuyeckme ycnosus

FOCT 4461—77 PeaktuBbl. Kucrnota a3otHas. TexHu4eckue ycnosus

FOCT 5905—2004 (MCO 10387:1994) Xpom MeTannmyecknii. TeXHUYeckmne ycnoBms

FOCT 6008—90 MapraHeu, MeTannyeckuii 1 mapraHew, a30TMPOBaHHbI. TexHnyeckune ycnosus

FOCT 6552—80 PeaktuBbl. Kucnorta optodpocdopHasn. TexHnyeckme ycsioBus

FOCT 6563—75 N3genns TexHuyeckme n3 61aropofHbix METa/I0B 1 CM/1aBOB. TeXHUYECK/e YCnoBus

FOCT 6709—72 Boga auctunnnposaHHas. TexHuyeckme ycnosumsa

FOCT 9428—73 PeakTtuBbl. KpemHuii (]V) okcug. TexHu4eckue ycnosums

FOCT 10157—79 AproH razoo6pasHbiii N XUAKUA. TeXHNYEecKne ycnosus

FOCT 10484—78 PeakTuBbl. Kucnota hTopncToBOA0pOAHAsA. TEXHUYECKME YCI0BUSA

FOCT 11069—2001 ANOMUHUIA NepPBUYHBIA. Mapku

FOCT 12349—83 Ctasnu iermpoBaHHble 1 BbICOKOMErMpoBaHHble. MeToabl onpeaeneHns Bonbgpama

FOCT 13610—79 >Kene3o kapboHWILHOE pagnoTexHuyeckoe. TexHuyeckue ycroBus

FOCT 17746—96 TutaH rybuatblii. TexHnueckme ycnosus

FOCT 18289—78 PeakTuBbl. HaTpuii BONbg)pamMoBOKMCIbIV 2-BOAHBIA. TeXHUYeckme ycnoBus

FOCT 19908—90 Turau, yYawm, cTakaHbl, Kon6bl, BOPOHKM, MPOBGUPKN U HAKOHEUYHUKU U3 NPO3padyHoro
cTekna. ObLme TeXHNYeckme ycnosus

FOCT 25336—82 Mocypa n o6opypoBaHme nabopaTopHble CTEKNSAHHbIE. THMbl, OCHOBHbIE NapameTpbl 1
pa3mepbl

FOCT 28473—90 YyryH, cTanb, oeppocnniasbl, XpOM, MapraHeL, metasinyeckme. Obuine TpeboBaHns K
mMeTogam aHasim3a

FOCT 29227—91 (NCO 835-1—81) Mocyna nabopaTopHas CTekNsAHHasA. MNMUNeTkn rpagyvpoBaHHbIe.
YacTb 1 O6wume TpeboBaHns

MpumeuvyaHune — Tpy NOMb30BAHNMN HACTOSILLMM CTaHAAPTOM LenecoobpasHo NpoBepuThb AelCTBME CCbIIOY-
HbIX CTaHAapTOB B MHC(OPMALMOHHON crcTeMe 06LLEero Nosb3oBaHNa — Ha ouumnanbHOM caiiTe ®efepanbHOro areHTcTea
NO TEXHUYECKOMY PEryIMpoBaHnio 1 METPOIOTMN B CETU VIHTEPHET MW MO eXerogHomy MHopMaunoHHOMY ykasateno «Ha-
LMOHa/IbHblE CTaHO4apTbl», KOTOprﬁ OI'Iy6]1I/IKOBaH MO COCTOAHUIO Ha lHHBapﬂ TeKyulero roga, 1 no Bbinyckam exemecAayHoro
MHOPMAaLMOHHOTO yKa3aTens «HaluoHabHble CTaHAapTbl» 3a TeKYLLMA rof. EC/n cCblNOYHbIA cTaHaapT 3aMeHeH (M3MeHeH),
TO NPU NONIb30BaHUN HaCTOAWMNM CTaHAAPTOM criegyeT pykoBOACTBOBaTbCA 3aMeHALWNM (I/I3MeHeHHbIM) CTaHA4apToM. Ecnu
CCbI/TOYHbINA CTaHOapT OTMEHeH 6e3 3aMeHbl, TO NOMIOXEHNE, B KOTOPOM faHa CCbl/lka Ha Hero, npumMeHAeTcAa B 4acTu, He 3a-
TparmsaoLeli 3Ty CCbIMkKy.

3 TepwmuHbl 1 onpepeneHusd

B HacTosALwem ctaHaapTe npuMeHeHsl TepMuHbl No FTOCT P CO 5725-1 — TOCT P NCO 5725-4, meToau-
YeCcKVM MHCTPYKUMAM (1. pekoMeHAauusM Mo MexXrocyaapcTBeHHol cTaHgapTnsaumm [2)—I[4]. a Takke cnepyto-
e TEPMUHBI C COOTBETCTBYIOLLVMU ONpeAeneHnsamu:

31 MHTEHCMBHOCTb CNeKTPasbHbIX NUHWIA: MOLHOCTb, N3NyYaemas eguHuLeli obbema BelecTsa B
WHTepBasie f/IMH BOJIH, COOTBETCTBYIOLLLEM MOJIHON LUMPUHE AAHHON CNEeKTPasIbHOW IMHUN.

3.2 aHanuTu4ecknii curHan: CurHasn, cogepxalinii KONMYecTBEHHYH MH(OPMaLMI0 O BeNInuuHe, thyHK-
LiMOHaNbHO CBA3AHHOW C COAepXaHnem anemMeHTa 1 perucTpMpyemMoii B xoge aHannsa matepuana.

3.3 rpagynpoBoyHasa xapakrepucTuka: PyHKUWOHa/IbHAsA 3aBUCMMOCTb aHa/IMTUYECKOro curHana ot
COoAEepPXaHNsa aNeMeHTa, BbipaxeHHas B Buae hopMyrbl, rpaduka nav tabnuupl.

3.4 HopmaTuB KOHTPOS: YMcnoBoe 3HaueHue, ABNSIOLLEECs KpUTepueM A5 NPU3HAHUA KOHTPOMpye-
MOrO0 nokasartesisi kKayecTBa pe3y/bTaToB M3MepeHns COOTBETCTBYIOLMM (MM He COOTBETCTBYIOLLMM) YCTaHOB-
NeHHbIM Tpe6oBaHUAM.



FOCT P 55079—2012

4 O6wune TpeboBaHuA
O6wme TpeboBaHnsa kK MeTogam aHanmsa — no FOCT 28473.
5 Annapatypa n peakTusbl

CnekTpomeTpuyeckas ycTaHOBKa, COCTosLWwas U3 cnektpomeTpa (MHOrokaHaslbHOro AW nocnefosartesb-
HOrO CKaHUPYIOLLEro), UCTOYHMKA BO30YXAEHWS, BbICOKOYACTOTHOTO reHepatopa, U3MepuTesIbHON 3/1eKTPOHHON
cucTeMbl 1 KOMMbloTepa. Ecnn cnekTpomeTp noc/iefoBaTtesibHOro TUna U3MepeHns NMeeT YCTPONCTBO ANS OfHO-
BPEMEHHOI0 M3MEPEHUSA JIMHUM BHYTPEHHEro cTaHfapTa, TO MOXHO UCMO/b30BaThb CNOCO6 C NMPUMEHEHNEM BHY-
TPeHHero cTaHgapTa.

AproH no NOCT 10157.

Mocyaa cTeknsHHasA: UMANHAPLI, MeH3YpKu, ko6l no FOCT 1770.

MuneTkn cTekNsHHbIE rpagympoBaHHble no FOCT 29227.

Turnv nnatuHoBsble no NOCT 6563.

CTakaHbl, KOnbbl, BOPOHKM 13 NPO3payHoro keapuesoro ctekna no FOCT 19908.

CT1akaHbl CTekNAHHble BMecTUMocTbio 100.150. 250 cm3no MOCT 25336.

Becbl no FOCT P 53228.

Boga anctunnuposaHHas no FOCT 6709.

Kucnota consaxan (HCL) no TOCT 3118. pacTtsop 1.1; 1.:9.

Kucnota asotHas (HNO3) no FOCT 4461. pacteop 1.1

Kucnota cepHas (H2S04 ) no FOCT 4204. pactsop 1:1.1:15:1:5.

Kucnota optodocdopHasn (H3P04) no MOCT 6552.

Cwmecb kucnot: HCl: HNO3: H3P04 : H20 =2:1; 1:2.

Kucnota ctopucrosogopogHas (HF) no FTOCT 10484.

HaTpusa rugpookunck no MOCT 4328.

XKeneso kap6oHunbHoe no FOCT 13610.

KpemHus (T7) okeng no FOCT 9428.

AntoMuHWIA nepBuyHbI no FTOCT 11069.

MapraHey, metannunyeckuin no FOCT 6008.

Hukenb meTtannunyecknini no FOCT 849.

Xpom meTtannuyeckuii no FOCT 5905.

TuTaH ry6uatbiii no FOCT 17746.

BaHaguii 1 MONMGAEH MeTan/iMyeckne no TeXHUYECKOW AOKYMeHTaLUun, yTBEPXAEHHON B YCTaHOBMEH-
HOM ropsigke.

Megb meTannunuyeckasa no FOCT 859.

LinpkoHusa (V) okeug xnopug 8-BoAHbIN N0 TEXHNYECKON AOKYMEHTaUWN, YTBEPXKAEHHON B yCTaHOBMEH-
HOM ropsigke.

KobanbT meTannuueckuii no MOCT 123.

Hatpwii BonbthpamoBokucblii 2-BogHbli (Na2W 04 2H20) no TOCT 18289.

Hatpwuii yrnekucnbliii 6e3sogHbii no FOCT 83.

Hatpwuii TeTpabopHokucnblii gecatnBoaHblin (Na2B40? «kOH20) no FOCT 4199.

NTTpusa 0KNCb NO TEXHWYECKOW AOKYMEHTAL MW, YTBEPXKAEHHOV B YCTAHOBMIEHHOM NOpsKe.

Bce peakTuBbl AO/MKHbI UMETb KBA/TMDUKALMIO X. Y. N Y. 4. &

6 lNoAarotoBka 1 NpoBefAeHNe aHanusa

6.1 MpuroToB/ieHME TpajyupoBOYHbIX PACTBOPOB

6.1.1 MpuroToB/ieHNe OCHOBHbLIX FrPaAynpoOBOUYHBLIX pacTBOPOB, cofgepxawunx 1 mr/cm3onpege-
nAeMblIX 3/1IeMeHTOB (pacTBopbl A)

Bo Bcex onmMcaHHbIX HWXE cryyasx, KPOMe OTMeYeHHbIX 0c060, pacTBOPeHNe NPOBOAAT B XUMUYECKNX
cTakaHax BMecTMMocTblo 200—250 cm3 npu HarpeBaHun. CTakaHbl fO/DKHbI 6bIThb HAKPbITLI YHACOBbLIM CTEK/10M.
B mepHyto konby pacTBOpbl NEPEHOCAT TOIbKO Noc/e oxnaxaeHus. Hasecku BelecTsa A9 NPUroToBleHns
CTaHAapTHbIX PacTBOPOB OnpejensemMbiX 3/1eMEHTOB B3BELUMBAIOT C TOYHOCTLIO A0 0,1 Mr.
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6.11.1 PacTBOp BaHagus

1r meTannmyeckoro BaHagusi pacteopsitoT B40 cm3pasbasneHHoli 1:1 HNO3. nepeBoAAT B MEpPHYH Konby
BMECTUMOCTbIO 1 AM3, AOBOAAT A0 METKN ANCTUI/IMPOBAHHOV BOAOW, NepemMeLLnBaloT.

6.1.1.2 PacTtBop monubaeHa

1 r nopolwka MeTananyeckoro monmbaeHa pactesopstoT B 100 cm3 cmecn HNO3:H20 2 = 1:1. Cmecb ocTo-
POXHO NPUAMBAIOT HEGOMbLUMMK NopuMAMU. PacTBop nepeBofAT B MEpHy koi6y BMecTUMocTbio 1 am3, fo-
6aBnsoT 50 cM3 KOHLEHTpMpoBaHHoV HNO3, ,O0BOAAT A0 METKM ANCTUNNMPOBAHHON BOAOW N NEpeMELLIMBALOT.

6.1.1.3 PacTBop BoNbthpama

1,7942 r BONb(HPaMOBOKMCIIOrO HATPUA PACTBOPSIOT B MEPHOI KON6e BMECTUMOCTLI0 1 M3 B HE60/bLLIOM
o6beme BOApl, AOBOAAT BOAOK [0 METKM U nepemMelumBatoT. PactBop cogepxuT 1 mr/cm3 Bonbpama. Tutp
Nnosly4eHHOro pacTBopa ycTaHaB/MBaloT rpaBuMmeTpuyeckum metogom no FOCT 12349.

6.1.1.4 PactBop TTaHa

11 MeTannnyeckoro TtaHa pacteopsitoT B 100 cm3 pasbasneHHoit 1:5 H2S04. MNMocne pacTBOpPeHUs f0-
6aBNAT NO Kanasm KoHUeHTpupoBaHHyto HNO3 o o6ecuBeyrBaHna pacTBopa 1 BbiNapusatoT A0 NOSABMEHUS
rycTbix 6enbix napos. [JJo6aBnsoT BOAY U NOBTOPSIOT BbiNapueaHue ABaxAbl. PacTBop nepeBofAT B MEPHYIO
KON6y BMeCTUMOCTbI0 1 AM3 1 JOBOAAT A0 METKM NATUMNPOLLEHTHLIM pacTBopom H2S 04.

6.1.1.5 PacTBop UMpPKOHNSA

3.5322 r ZrOCI2 8H20 pacTBopstoT B 100 cm3 pasbasneHHoi 1:1 HCI. npu HarpeBaHuM 1 nepemeLunBa-
HUWM [,O0NMBAIOT pacTBOp BOAOW A0 o6bema 1am3. PactBop cogepxut 1 r/am3 umpkoHusa (1V).

6.1.1.6 PacTBop KpemHus

0.5348 r cBexenpokaneHHoro npu 1000 5 — 1100 °C okcuga KpemHus Si02 cnnasisioT B M1aTMHOBOM
Turne c 2.5 Na2C 0 3(6e3BoaHoii) npu 1100 °C B TeueHne 5 MuH. M1aB BbiWenaymMBarT B BOAE NPU YMEPEHHOM
HarpesaHuu, npnbasnaT 2.5 r NaOH v pa3basnsatoT Bogoi Ao 250 cm3. PacTBop XpaHAT B NOIMITUNEHOBOM
nny )ToponIacToBoi Nocyae.

6.1.1.7 PactBop meau

1r meTanmyeckoih Mmeamn pacteopsoT B 50 cm3 pasbaBneHHoin 1:1 HNO3. pacTBOp NepeBoAAT B MEPHYHO
Konby BMeCcTMMoCTbio 1 4M3, AOBOAAT A0 METKM ANCTUNNVPOBAHHON BOAOW 1 NepeMeLInBaloT.

6.1.1.8 Pactsop antoMnHuUsA

1r MeTannnyeckoro altloMuHMs pacteopstoT B 50 cm3pasbasneHHoi 1:1 HCI. norpyxas B cTakaH ons pac-
TBOPEHWSA KPbILLIKY OT NIATUHOBOIO TUMA A5 YCKOPEHWUA PacTBOPEHUSA, NEPEBOAAT PacTBOP B MEPHYIO KOOy
BMECTUMOCTbIO 1AM3, AOBOAAT A0 METKV ANCTUI/IMPOBAaHHOW BOAONM 1 NnepemeLlvBatoT.

6.1.1.9 PacTBop kobasbTa

1 r meTannmyeckoro kobanbTta pacTBopsioT B 50 cm3 pasbasneHHoi 1:1 HNO3 pactBop nepeHocsT B
MepPHyto Konby BMecTUMocTbio 1 AM3 . fo6aBnsaoT 75 cM3 KoHLeHTprpoBaHHO HNO3. 4oBOAAT A0 MeTKu guc-
TUNIMPOBaHHOW BOAON 1 NepemeLLBatoT.

6.1.1.10 PacTtBOp xpoma

1 r meTannmMyeckoro xpoma pacteopstoT B 50 cm3 paszbaBneHHoi 1.1 HCI, nepeHOCAT B MEPHY KOnby
BMECTUMOCTbIO 1 AM3, 4OBOAAT A0 METKN ANCTUI/IMPOBAHHOW BOAON 1 NepemeLlvBatoT.

6.1.1.11 PacTBOp Hukens

1 r MeTan/IM4Yeckoro H1Kenst pacTeopsitoT B 50 cm3 pasbasneHHoli 1:1 HNO3, pacTBOp NepeHocAT B Mep-
Hyto Konby BmecTMocTbio 1 AmM3, fo6aBNatoT 75 cM3 KOHUeHTpupoBaHHon HNO3. 40BOAAT A0 METKV BOLOW U
rnepemMeLunBaloT.

6.1.1.12 PacTtBOp MapraHua

1 r meTanMyeckoro mapraHua pactesopstoT B 20 cm3 pasbasneHHoli 1:1 HNO3. pacTBop nepeHocAT B
MepPHY0 Konby BMecTuMoCTbio 14M3, 06aBNA0T 75 CM3 KOHLeHTprpoBaHHOW HN O3, 40BOAAT [0 METKV BOLON
1 nepemMeLunBaloT.

6.1.1.13 PacTBOp Xenesa

1 r meTannnyeckoro xenesa pactsopstoT B 20 cm3 pasbaBneHHoi 11 HCl ¢ go6asneHnem 2—3 cm3
KOHLeHTpupoBaHHO HNO3, nepeBoaAaT B MepHyt0 k0/16y BMECTUMOCTbIO 1 AM3, AOBOAAT A0 METKU AUCTUN-
pOBaHHOI BOAOI U NepeMeLLnBaloT.

6.1.1.14 PacTBOp UTTpWsA (BHYTPEHHWIA CTaHAapPT)

HaBecky 1,270 r oKMCK UTTPUSA YNCTOTON 6onee 99,98 % nepeHoCAT B cTakaH BMECTMMOCTbH 500 cM3 1
pacTeopstoT B 50 CM3CONAHO KNCNOTbI. PAcTBOp KOIMYECTBEHHO NEPEHOCAT B MEPHYHO KONBY BMECTUMOCTbIO
1000 cm3, [OBOAAT BOAON A0 METKU U MepPeMELLVBAIOT.
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MpumeyaHusa

1 [onyckaeTcs 1Cnosib30BaTb B Ka4eCTBe OCHOBHbIX CTaHAAPTHbIX PacTBOPOB pactBopbl FCO cocTasBa BOAHbIX
pacTBOPOB KATUOHOB.

2 PacTtBOpbI C MeHbLLEel KOHLIEHTpaLmel nosyyatoT pas3bas/ieHemM COOTBETCTBYIOLLEV a/IMKBOTHON YacTh OCHOB-
HOro pacTeopa B MepHOiA kornbe.

6.1.2 MpurotoBaeHne rpagynpoBOYHbIX pacTBoOpoB, cogepxalinx 10 mkr/cM3 onpegensaembix
3fieMeHToB (pacTtBopbl b)

PacTBopbl b roToBAT pasbasneHnem 0CHOBHbIX rpafyMpoBOYHbIX pacTBopos A B 100 pas. [11a aToro B Ko/-
6y BMecTMmMocTbio 100 cm3 nomellaoT 1 cm3 pacteopa A U AOBOAST 40 METKM PacTBOPOM COJIIHOW KMcNoTbl 1:9.

6.2 MoprotoBka NpuGopa K NPOBeEeHNI0 aHanm3a

MopgrotoBKy Npubopa K M3MEPEHMIO MPOBOAAT B COOTBETCTBUM C peKOMeHJauusiMu NpousBOAUTENsa u
WHCTPYKLMEen no akcnayatauun n o6enyxunaHunio npubopa. Ona KOHKPeTHOro Tvna npuéopa onTuMasibHble
napameTpbl CNEKTPOMeTpa 1 pacxof aproHa ycTaHaBMBalOT IKCNepMMeEHTa/lbHO B Npegenax, obecneynsato-
LMX MaKCUMasibHY0 YyBCTBUTE/IbHOCTb U CTABUIBHOCTbL ONpeAesieHNss MaccoBbIX foneli aneMmeHToB. Mprnoop
[omKeH obecneynBatb NoyvyeHne MeTPOIOrMYECKNX XapakTEPUCTUK B COOTBETCTBUM € Tpe6OBaHUAMU, NpuBe-
AeHHbIMK B Tabnmue Al (npunoxexne A). PekoMeHayeMble aHanMTuyeckme IMHUM onpesensiemMblX 3/1eMEHTOB
npueBegeHbl B Tabnuue b.1 (npunoxexue b).

6.3 YcTaHOB/eHUe TpafynpoBOYHbIX XapakTepucTuk

YcTaHoBMEeHWE rpafynpoBOYHbIX XapakTepuCcTK NPOBOAAT B COOTBETCTBUM C NpoLeAypoii, pernameHTu-
poBaHHOI MaTeMaTnyeckum obecneyeHrem cnekTpomeTpa.

pafynpoBOYHbIE XapakTePUCTUKN YCTaHaBINBaIOT MO cepun U3 5—6 rpafynpoBOYHbIX PACTBOPOB, KOH-
LeHTpaLmMs KOTOPbIX OXBaTbiBAET MHTEPBAST M3MEPSIEMbIX MACCOBbIX f0Mel 3N1eMeHToB. [ 3TOro B KON6bI
BMecTUMOoCTbio 100 nnm 200 cm3 BBOAAT HEOBX0AMMbIe 06beMbl OCHOBHbLIX PacTBOPOB onpefensieMbiX afe-
MeHTOB (6.1) 1 JOBOAST 4O METKU PacTBOPOM CONSAHON knucnothl (1:9) (tabnvua B.1. npunoxeHne B).

Mpy ncnonb3oBaHUN BHYTPEHHErO cTaHAapTa B Kaxayt Konby BBOAAT 1 cM3 pacTBopa UTTPUS KOHLIEH-
Tpauueit 1 mr/cm3.

Maccosble 011 onpefenaeMbiX 3/1IEMEHTOB, COOTBETCTBYIOLLME UX COAEPXAHWNIO B CTaUIN, [N HUXKHUX 1
BEPXHUX TOYEK rpafyMpoBOYHbIX XapakTePUCTUK NpuBeAeHbI B Tabnuue 2.

Ta6nuua 2

BerHFIFI TOYKa rpagyvnpoBo4HOro rpanMKa Husxknas Touka |[pafynpoBoyHCcro rpaduka
Onpegsensiemblii CopgepxaHue O6bem o CopepxaHvie
3M1eMeHT aneveHTa B npobe, pactBopa A Onpepensiemsi 3niemeHTa B npobe O6rem pacteopa b.
anemeHT c-3
% macc. cm3 % Mmacc.
2r 0.5 0.5 Mo. V. Ti 0.005 0.5
\% 2.0 2.0
Sr. Mn. Cr. Ni. Si. Mn. Cr. Ni.
Co. Cn. Al. W. Co. Cn. Al. W. Zr
Mo. N 5.0 5.0 0,01 1.0
Ni*. Cr* 30 30

* INA cofepXaHua HUKeNa n xpoma B cTansax cebiwe 5 % macc.

Ans kaxaoro pacTBopa BbIMOSHAOT HE MEHEe Tpex U3MepPeHWn MHTEHCMBHOCTU aHaNUTUYECKON NNHWUK
onpegensemMoro a/ieMeHTa Ha BblbpaHHO A/IMHe BOSHbI. CpefHne 3HaYeHNA MHTEHCMBHOCTY UCNOMNb3YIOT AN
pacyeTa napameTpoB rpafyMpOBOYHbIX XapakTepUCTVK B COOTBETCTBMU C MartemaTuyeckum obecnevyeHumem
npmoéopa.

MpumeuyaHne — EcnvnuMHeRHOCTb rpafyMpoBOYHbIX XapakTepUCTUK NOATBEPXAEHA, TO B NpakTU4eckoii paboTe
MOXHO UCNOJ1Ib30BaTbh TOJIbKO ABa pacTBopa, oTBevaloLnx BerHeI7I N HUXHEN rpaHuyam onpegensemMbiX inanasoHoB (Taﬁnmua 2).

O,ﬂ,HOBpeMeHHO C yCTaHOB/NEHNEM TPpaaynpoBOYHbIX XapakTepucTtuk npoBoaAaT KO/IMYECTBEHHbIA ydyert
B3aMMHbIX CNeKTpasibHbIX B/IVSAHWIA Ha Bbl6paHHbIe aHannTnyeckne NIMHUN onpeaensembiX 3/1eMeHToB. [lo-
npaBo4HbIe KO3q)CbI/ILWIeHTbI, yyuTbiBawlMe cnekTtpasibHble HasloXXeHUs, BBOAAT B NaMATb KOMMNbOTEPA U UC-
NONb3YKT NPU BblYUCNEHUN pe3yfibTaTa aHa/in3a.
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Ecnu nporpamMmHoe o6ecneyeHve npuéopa He npefycMaTpuBaeT pacyeT nonpaBoUHbIX KO3 pULNEHTOB
CMEKTPasIbHbIX HAIOXKEHUIA, TO UX pacyeT NMPOBOAST CAMOCTOATENLHO W BHOCAT MOMNPaBKU B OKOHYATE/IbHbII
pe3ynbTaT aHanm3a.

MpumeuyaHune — BnpunoxeHun I 4na cnpaBoYHbIX Lenei npuoautcs tTabnuua 1, B KoTopoli NpuBeeHbl
npuMepbl NOMPaBOYHbIX KO3 MNLNEHTOB, YUNTbIBAIOLLMNX CEKTPasibHble HaNlOXEeHNS.

6.4 MpuroToBneHne pacTBOPOB aHann3Mpyemoii npo6bl n FCO

6.4.1 MNpuroToBreHne pacTBopa Npob cTanei ¢ cogepxaHnem onpeaenseMbiX 3/1eMeHTOB Me-
Hee 5% macc., Bonbhpama meHee 1% macc, n TutaHa meHee 0,5 % macc.

Hasecky npo6bl Maccoii 0,1000 r noMeLLaoT B CTEK/AHHBIN CTakaH BMeCTUMOCTbo 150—200 cMm3, npunvsa-
toT 20 cm3 pactBopa HC11:1. HakpbIBaOT YaCOBbLIM CTEK/IOM U HarpeBatoT 0 PacTBOPEeHNUA HaBeckn. OCTOPOXHO
npunueatoT 1 cM3HNO3 1 ynapuBatoT NoslyYyeHHbI pacTBop Ao o6beMa 10cm3. PacTBop oxniaxgatoT, 06MbIBaloT
CTEeHKV CTakaHa 1 YacoBOe CTeK/10 ANCTUNNNPOBAHHON BOAOIA. MoNyYeHHbI pacTBOP KOIMYECTBEHHO NEPEHOCAT
B MEpPHYI0 K0/16y BMECTUMOCTbIO 100 M3, AOBOAAT 40 METKV ANCTUINIMPOBAHHON BOLON 1 NepemMeLumBatoT.

Ecnv npu pactBopeHun Npobbl OcTaeTcs HEPACTBOPUMBIA 0Caf0K, TO pacTBOP NPOGLI YUILTPYIOT B Mep-
Hble k0N6bl BMecTUMOCTbo 200 cm3 uepes unbTp «benas neHTa», NPoOMbIBAT 0Caf0K Ha UIbTpe BHavane
He6obLWMMK nopumsamMu ropsyero pactsopa HCI 2:100 A0 MCUe3HOBEHUSA XEeNTol OKpackn hunbTpa, a 3atem
ropsiuein Bogoii. MomeLaoT unbTpbl B N1ATUHOBbLIE TUMK. BbicylwMBatoT, 0301510T Npu TemnepaType ~ 800 °C.
MonyyeHHbI ocTaTok cnnasnstoT npyu 1000 °C ¢ 1—1,5 1 cmecu Ne 2CO3 + Na2B40 7 FOH20 2:1. Mnas Bbiwena-
4yMBaIOT NPU yMEPEHHOM HarpesaHun pactsopom HCI 1.9. MonyyeHHbI pacTBOp NPUCOEAUHSAIOT K OCHOBHOMY
dmnbTpaty, LOBOAAT L0 METKM AUCTUNIMPOBAHHON BOLOM, NepeMeLLMBatoT.

6.4.2 MpuroToBneHne pacTBopa Npob cTanei ¢ cogepxaHnem onpegenseMbix 3N1eMeHTOB 60-
noe 5% macc., Bonbpama MeHee unu paBHbIM 5 % macc, u TuTaHa MeHoe unu paBHbIM 5 % macc.

HaBecky npo6bl Maccoii 0,1000 r nomeLLaT B CTEK/SAHHbIV cTakaH BMecTUMocTbio 150—200 cm3, npu-
nunsaot 20 cm3 cmecn kucnot: HC1:HMO3:H3P 04:H20 =2:1:12. HakpblBatOT YacOBbIM CTEKNOM U HarpesawT
[0 pacTBOpeHVs HaBecCKW. MMoslyYeHHbIi pacTBOp OX/1aXAAl0T, NEPEHOCAT B MEPHYI0 KOGy BMECTVMOCTbIO
200 cm3, [OBOAST O METKU ANCTUNIMPOBAHHO BOAOIA.

MpumevyaHwuns

1 Ecnun nocne pacTBOpeHMs Npobbl 0OCTaeTCs HepPacTBOPMUMbIA 0cafok, NOCTynawT, Kak B 6.4.1.

2 rlpl/l ncnonb3oBaHUM mMetTofa aHanmsa C BHYTPEHHUM CTaHO4apTOM K pacTBopam npo6 ,D,OﬁaBl'IFI}OT no 1cm3
pacTtBopa uTTpus.

6.4.3 NMpurotoBaeHne pacTeopa rocygapcTBeHHOro ctaHgapTHoro obpasuya (FCO)

PacTtBopeHune HaBeckn CO. 6/IM3KOT0 MO XMMUYECKOMY COCTaBY K aHa/M3upyeMoil npo6e, NpoBoasT B
cooTBeTCcTBUM C 6.4.1 unun 6.4.2.

6.5 MpuroToBieHNe pacTBopa KOHTPOJIbHOTO onbITa

MapannensHo ¢ pacTBopeHnem npo6 v FCO, BbINOIHSAS BCe onepauyy pacTBOPEHUs 1 UCMOMb3ysi Te Xe
KO/IMYecTBa PeakTUBOB, TOTOBSIT PACTBOP KOHTPOJ/ILHOTO OMbITA («XO/I0CTON pacTBOp») AN yyeTa 3arpssHeHust
peakTMBOB onpefensemMbiMU 3/iemMeHTamu. [pu 3TOM BMECTO HaBecku npobbl 6epyT paccuMTaHHoe Kosuue-
CTBO Kap6OHU/ILHOTO Xene3a.

6.6 MpurotoBneHne pekanmbpoBOYHbIX pacTBOPOB

PacTBopbl 415 KOHTPONA CTabU/IbHOCTW FPafyMpPOBOYHbIX XapaKTePUCTUK (MHOTO3/1IEMEHTHbIE pekaun-
6poBOYHbIe pacTeopbl) — pacTsop Ne 1 (pacTBop AN KOHTPO/A CTabUNbHOCTH MO BEPXHEN TOUKe rpagympo-
BOYHOrO rpagomka) n pactsop Ne2 (4158 KOHTPOA CTAGUILHOCTU N0 HUXHEN TOUYKe KannbpOBOYHOTO rpacmka)
rOTOBAT C K&XA0 cepueii aHanusmpyembix npob.

CocTaB MHOr03/1IEMEHTHbIX PeKa/IMbPOBOYHBLIX PACTBOPOB MOXHO OfPaHNYNTb TOJ/IbKO TEMU 3/1EMEHTaMU,
onpeeneHne KoTopbix NPOBOAAT B KOHKPETHOM aHasm3e.

Mpu HeobxoaMMOCTH, ecnin 3TO 06YC/I0B/IEHO TPe6GOoBaHNAMY MaTeMaTnyeckoro obecneyeHns cnekTpo-
meTpa. B kauecTse pacTsopa No 2 MOXeT 6bITb UCMONb30BaH PACTBOP KOHTPOJILHOTO OMbITA.

MpumeyvaHunn

1 MNpwn NpUroTOBNEHNN MHOTO3/IEMEHTHbIX PACTBOPOB C/leAyeT YUY TbiBaTb BO3MOXHbIE MEX3/IEMEHTHbIE CNeKTpasib-
Hble HanoxeHua. B aTom cnyyae cnegyeTt NpUrotToBUTb HECKOSIbKO pacTBopoB Ne 1 (Hanpumep, Ne la, Ne 16 v T.4.) Ans
KOHTPONA CTabUIbHOCTU NO BEPXHEN TOUKe, CoAepXKallue 3/1eMeHTbl, He UMeloLLe B3avMHbIX CNeKTpaibHbIX HaNOXEHNIA.

6
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2 [Mpy MCMOMb30BAHNM METOAa aHa/In3a C BHYTPEHHUM CTaHAapPTOM K pexain6poBOYHbIM pacTBopam Ao6asns-
0T o 1 cM3 pacTBopa UTTpUs.

6.6.1 MpuroToBreHne pekanmbpoBOYHbIX PACTBOPOB MPU aHann3e ctanel ¢ cogepxaHnem onpepge-
NnfeMblX 3/1IEMEHTOB MeHee uan pasHbiM 5 % macc., Bonibhpama MmeHee 1% macc, n TutaHa meHee 0.5 %
macc.

Onepaumu, onucaHHble B 6.4.1. NPOBOAAT AN15 ABYX HABECOK kapboHUIbHOro xenesa no 0,09 r. B 3aBucu-
MOCTM OT cnoco6a pacTBopeHusi 06pasL0B CTanu NoslyYeHHbIe PacTBOPbI KAPOGOHUIILHOTO Xesle3a NepeHoCcsT B
Kon6bl BMecTUMOCTb0 100 nnm 200 cm3. Mpu NpUroToBNEHUN PekaiMbpOBOYHbIX PACTBOPOB A/1A HUKHel (pac-
TBOp Ne 1) n BepxHei (pacTBop No2) Touek rpagyupoBOYHON XapakTepUCTUKA B KaXAyl U3 ABYX K06 BHOCAT
COOTBETCTBYOLLME 06BEMbI CTAHAAPTHLIX PACTBOPOB ONpefenseMblX 3/1eMEHTOB, Kak yka3aHo B Tabnumue 2.

6.6.2 MNpurotoBneHne pekaambpoBOYHbIX PACTBOPOB NpuU aHanu3e ctasneli c cojepxaHnem onpe-
Jensemblx anieMeHTOB 60onee 5% macc., BofibhpaMma MeHee unn paBHbIM 5 % Macc, u TUTaHa MeHee unu
paBHbIM 5 % macc.

Onepaumu, onucaHHble B 6.4.2. NPOBOAAT 415 AABYX HABECOK kapboHWbHOro xenesa no 0.05 r. Monyyex-
Hble PacTBOPbI KapOOHUIBHOTO Xese3a NepPeHOCAT B K0/16bl BMECTUMOCTbI0 200 cM3. [115 nonyyeHns pexkanu-
6POBOYHbIX PacTBOPOB A8 HMKHel (pacTBop Ne 1)u BepxHeii (pacTBop N?2) Touek rpaflyMpoBOYHOI XxapakTe-
PUCTVKM B KaXKAYI0 U3 BYX K016 BHOCAT COOTBETCTBYHIOLLME 06BEMbI CTaHAAPTHLIX PACTBOPOB ONpeaensiemblX
3/1eMEHTOB, KakK yka3aHo B Tabnmue 2. yuntbiBasi, YTo COAepXaHne Xpoma 1 HAKeNs B pekaimbpoBOYHOM pac-
TBOpE Ne 2 0/KHO COOTBETCTBOBATbL UX COAEPXaHMIO B Npobe cTanu.

6.7 M3mepeHue cogepxaHus onpeaensiemMbiX 3/IeMeHTOB B Npo6o

6.7.1 KOHTPO/b CTABUILHOCTU FPafyUPOBOUYHBIX XapakTepucTuk

KoHTponb cTabunbHOCTU rpafynpoBOYHbIX XapakTepucTUK OCYLLEeCTB/IAIT Nepes HayasioMm NpoBeAeHUs
aHanv3a no npoueaype, npeAycMOTPEHHOW MaTtemaTuyeckum obecneyeHvem npubopa, 1 NOBTOPSAT (Npu He-
06xoanMmocTn) yepes kaxasle 30—40 MUH B nNpoLecce nNpoBefeHns aHanmsa. [Jns KOHTPons cTabunbHOCTU No
HVKHEW TOYKe rpafympoBOYHOro rpadiuka ncnonb3ytoT pactBop Ne 2. a A1 KOHTPOsA CTabuIbHOCTU MO BEPX-
Hel Touke — pacTteop Ne 1.

Ecnun pacxoxpeHne mMexay nonyyeHHbIM pe3ynbTaToMm U cofepkaHvem ornpefesiiemMbiX 3/1eMeHTOB
B rpaflyMpoOBOYHbIX pacTBOpax NpeBbIllaeT fonyckaeMoe 3HayeHue S (Tabnuua A.l, npunoxexve A), name-
peHus MoBTOPAIT. ECNM 1 Npu NOBTOPHBLIX MU3MEPEHUAX PacXOXeHue npeBblllaeT AOoMycKaemMoe 3HayeHue,
OCYLLeCTBASIOT KOPPEKTUPOBKY IPafyNpOBOYHON 3aBUCUMOCTH.

MpumeyaHne — B3aBUCMMOCTM OT MaremaTuyeckoro obecneyeHuns CnekTpomMeTpa ANnA KOHTpona cTabunb-
HOCTU MO HUXHEl ToUKe MOXeT 6bITb MCNO/Ib30BaH PacTBOp «XOJ/IOCTOrO OnbITa».

6.7.2 AHanu3 pacTBopoB Npo6

PacTBopbl aHanM3npyemMblix Npob nocnefosaTeslbHO BBOAAT B UCTOUHWUK BO3OYXKAEHUA U U3MEPSAIOT UH-
TEHCMBHOCTU aHaNUTUYECKNX IMHUIA onpesensiemMblX 3/1eMEHTOB. B cCOOTBETCTBUM C NPOrpamMMoii, ynpasssio-
Liei cnekTpoMeTPOoM, A5 KaXKA0ro pacTBopa BbINOAHAT N0 TPU NapasnnefbHbIX U3MePEHN MHTEHCUBHOCTA 1
BbIYMCNAIOT cpefHee 3HaveHne. C NOMOLLbIO rpajyMpoBOYHON 3aBUCUMOCTU HaXOAAT cofepxaHve onpeaens-
eMOoro 3/1IeMeHTa B pacTBope npoobbl.

Mocne KaxAoro N3MepeHns pacnbiNTeNIbHY0 CUCTEeMyY NpoMblBatoT pactBopom HC11:9.

7 O6paboTka pe3y/nbLTaToB

3a pesynbTar aHasnm3a NpUHUMAIOT cpefHeapudMeTNYecKoe 3HaueHne pe3ysibTaTtos ABYyX napanfesib-
HbIX OMpeAeneHuii, kaxkoe 13 KOTOPbIX BbINOTHEHO U3 OTAE/NbHOW HAaBEeCKU, B TOM C/lyyae, eCnn pacxoxaeHve
Mexay pesynbTataMu He nNpeBblillaeT npegen NOBTOPSAEMOCTH I, puBeLeHHbIN B Tabnuue Al (npunoxexue A).

Mpu HEBbLINONHEHNN 3TOTO YCI0BUSA NMPOBOAAT NOBTOPHbLIN aHasM3. Ecaun 1 npym NnOBTOPHOM aHannse ato
TpeboBaHne He BbINOMHAETCA, pe3y/bTaTbl aHasm3a NpU3HaT HEBEPHLIMU, aHaIn3 npekpawaT A0 BbisB/e-
HUS1 M YCTP@HEHNA MPUYKH, BbI3BaBLUMX HAPYLLEHNE HOPMa/lbHOro Xoja aHanu3a.

Yncnosoe 3HaueHne pesynbTaTa aHaimsa JO/HKHO OKaHUYMBaTbLCS LMGPOIA Toro xe paspsga, Yto v co-
OTBETCTBYIOLLEE 3HAYEHNE XapaKTepUCTVKV NOrPeLLIHOCTY pe3ynbTaTa aHanunsa, npuBeaeHHol B Tabnuue Al
(npunoxeHue A).
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8 KOHTpO/Ib TOYHOCTU pe3ynbTaTtoB aHanusa

8.1 KOHTpPOJIb MOBTOPSiEMOCTH (CXOAMMOCTH)

KOHTpONb NOBTOPSAEMOCTY NMPOBOAAT B COOTBETCTBUM C pasfesniom 7.

Mpu KOHTPOJ1e MOBTOPSAEMOCTY (CXO4UMOCTMN) a6COMIOTHOE 3HAYEHNe Pa3HOCTH ABYX Pe3y/bTaToB napaJi-
NenbHbIX ONpeAesieHnin He A0MKHO NpeBbIlaTh npeaes NoBTOPSeMOCTU (CXOLMMOCTK) I. T. €. AO/IKHO BbINOJI-
HATbCA YC/0BUE (C BeposAITHOCTbIO P - 0.95):

[X,-X2|sr.

3HaueHvsi Npefena r npuBefeHsl B Tabnuue Al (NpunoxeHue A).
Mpv NOBTOPHOM HECOOTBETCTBUM MOJTyYEHHbLIX PE3y/IbTAaTOB HOPMATUBY BbINOSIHEHUE aHANM30B Npekpa-
LLAOT. BbISICHAKOT NPUYUHBI, NPUBOAALLME K HEYA0BETBOPUTE bHBLIM pe3ysibTaTaM, U YCTPaHSIIOT UX.

8.2 KOHTPO/Ib NPOMEXYTOUHO NPELN3NOHHOCTH C U3MEHSLLMMUCS DaKTOpamMun: onepaTop 1 Bpems

Mpy KOHTPO/Ie NPOMEXYTOUHON (BHYTPWUIabopaTOpHO) NPeLn3MOHHOCTM abCoMTHOE 3HAYEHNE pPasHO-
CTU ABYX pe3y/bTaToB aHanu3a OAHOl 1 TOl Xe Npo6bl, NO/TYYEHHbIX PasHbIMK onepaTopamu B pa3Hoe Bpems,
He J0/IKHO NpeBbilaTh Npeaes NPOMeXyTOUHON (BHYTpunabopaTtopHOi) Npeum3noHHOCTM FAuTo)- T.e. C BEpOo-
ATHOCTbLIO P = 0.95 AO/1XHO BbINO/IHATLCA YCNOBUE:

|X] -X 2|s A|(T0) *

3HaueHus npegena /?uT0) NpuBefeHsbl B Tabnuue Al (npunoxeHue A).

Ecnu ykazaHHOe COOTHOLUEHVE He BbIMOJIHAETCS, IKCNEePUMEHT NOBTOPAIOT. Npy NOBTOPHOM HECOOTBET-
CTBWM NOJIyYEHHbIX pe3yNbTaToB HOPMaTUBY BbIMOSIHEHNE aHANN30B NpeKpaLLatoT, BbISCHAOT NPUYMHBI, MPUBO-
AALme K Hey40BNeTBOPUTE/IbHbIM pe3y/ibTaTaM, U YyCTPaHSIoT KX.

8.3 KOHTpO/iIb BOCNPOU3BOAUMOCTM

Pe3ynbTathl, NOlyYeHHble B ABYX 1a60paTopusix, NPU3HAIOT NpueMIeMbIMy, ecii abCoMTHOE PACXOX-
[EeHVe MeXJy HUMUW He NpeBbIlaeT Npejesia BOCNpoM3BogMMOCTM R (Tabnuua A.1, NpunoxeHue A).

8.4 KoHTpoNb NpaBuUNbHOCTM pe3ynbTaToB aHanusa

KOHTpONb NpaBubHOCTU pe3ynbTaToB aHasim3a NpPoBOASAT C NMOMOLLbLI0 CTaHA4APTHbLIX 06pa3LoB, MeTo-
OOM [,06aBOK UM Apyrnmmn meTogamu, npegycmMmoTpeHHbiMyu FTOCT 28473. B kauecTBe KOHTPO/IbHbIX 06pasL,oB
MOXHO MCNO/MIb30BaTb He MpUMeEHsieMble A5 rPafyvpoBKM CTaHAapTHble 06pasubl, 6/1M3Kne No cocTaBy K
aHanusmpyemoii npobe. AHanM3 pacTBOPOB KOHTPOJ/IbHbIX 06pa3L,0B NPOBOAAT A5 ABYX NapassesibHbIX Ha-
BECcoK no 6.7.

ABCOMITHOE 3HAYEHUE PaCXOXAEHUA Mexay pesy/bTaTOM aHan3a KOHTPOSIbHOro (CTaHAapTHOro) 06-
pasua X v NPYHATLIM OMOPHBLIM (aTTECTOBAHHbLIM) 3HaYeHneM Xat He 4O/MKHO NpeBbilaTh 3HaYeHue i

[X-Xa,50.

3HaueHusi HopmaTvBa i npvBeAeHsl B Tabnnue Al (npunoxenne A).

Ecnu ykazaHHOe COOTHOLUEHWE He BbIMO/IHAETCS, 3KCNEPUMEHT NOBTOPSAIOT. MNpu NOBTOPHOM HECOOTBET-
CTBWM NOJTYYEHHbIX Pe3yNbTaToB HOPMATMBY BbINO/HEHVE aHAIN30B NPEKPaLLAOT, BbIACHAOT NPUYMHBI, NPUBO-
AAlMe K HeyJOBNeTBOPUTENbHLIM pe3yfbTaTaM, U YCTPaHSAT UX.

9 MpOTOKON UCNbITAHWIA

PesynbTaTtbl U3MepeHunii 0popMIAIOT NPOTOKO/IOM, 3aMUChI0 B XXYpHane Uim perucTpupyroT Ha 31eKTpoH-
HbIX HOCUTENAX.

MPOTOKON MCMbITAHNIA O/MKEH COAEPXKaTb:

- MHbopmaumo 0 nabopartopun, AaTe NPOBeAEHNA UCMbITAHWIA;

- cBefileHns 06 ncnbiTyeMom Martepuane:

- cBefeHus 06 oTbope npob:

- cBefeHus 06 naeHTudmkaumm npoéel;
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- CCbI/IKY HA METOA U3MepeHus:

W pe3y/nbTaTbl UCMbITAHWIA.

COBMECTHO C pe3ynbTatoM n3MepeHuii C MoXeT GbiTb NPUBeAEHa XapakTepucTvika norpewHocTu [ (Ta-
6n1ua A.l. npunoxexue A) UNK pacluMpeHHas HeonpeaeneHHocTb U n3mepeHuii:

CtAvnm Ct U
MpumeyaHune — PacwupeHHas HeonpeaeneHHOCTb U3MepeHnii U — napameTp, CBA3aHHbIi ¢ pe3ynibTaTtoM

M3MepeHunii 1 xapakTepusyLnii paccesHne 3HadeHuii, KOTOPble MOXHO MpunUcaTb U3MepsieMoli BesiMunHe. PaclunpeH-
Hyt0 HeonpezAeneHHOCTb PAcCYNTLIBAIOT MO crnegytoLei hopmyne

U=k wn D

rae K — KoahULMEHT OXBaTa, PaBHbIA 2;
N — cTaHAapTHas HeonpeaeneHHOCTb N3MEePEHWiA, paBHas
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Mpunoxexne A
(o6s13aTenbHOE)

3HauyeHusa nokasaTenei n npeaesioB NOBTOPAEMOCTH, MPOMEXYTOUYHOW NPEeLU3NOHHOCTH,
BOCNPOU3BOAMMOCTN U HOPMATUBbLI KOHTPONA NpasunbHocTn (% macc.)
npv goBepuTenbHON BepoATHocTu P = 0,95
T — CTaHAapTHOE OTK/IOHEHKEe NOBTOPSEMOCTU (CXOANMOCTH);
ALTO) — CTaHAAPTHOE OTK/IOHEHME NPOMEXYTOUYHOV NPELU3NOHHOCTY (C M3MEHSIOLWMMUCS (DakTopaMu: onepaTop v Bpems);
0/l — CTaH4apTHOe OTK/IOHEHNE BOCMPOU3BOAMMOCTH;
+/1 — npepen abconoTHON norpelwHocTn aHanusa (4 = 1.96«R);

r2— npegen noBTOpSAEMOCTM (CXOAMMOCTW) pe3ynbTaToB U3MepeHuii AN ABYX (Tpex) napannenbHbix onpeaeneHuni
IR =2.77n,);

SPUTO— npefen NPoMeXyTOUHO NPELM3NOHHOCTM (C U3MEHSLWUMKUCS hakTopamMu: onepartop v Bpems) (/?uTo)=
R — npepen socnpoussogumocTu (R = 2,77a4);

6 — HOPMAaTMB KOHTPONS NPaBWILHOCTW Pe3ynbTaToB aHann3a U CTabubHOCTY TPafynpoBOYHOW XapakTepUCTUKM

(6= 1.4405).
Ta6nuuya Al B mMaccoBbIx npoLeHTax
1 55
111
o °YTO> « £ R RITO> R 5

Ll 38

o] o

Si 0.01—0.02 0.011 0.0013 0.0016 0.003 0.003 0.004 0.005 0.0023
0.02—0.05 0.0018 0.0021 0.0025 0.005 0.005 0.006 0.007 0.004
0.05—0.10 0.0030 0.0036 0.0043 0.008 0.008 0.010 0.012 0.006
0.10—0.20 0.0050 0.0060 0.0071 0.014 0.014 0.016 0.020 0.010
0.20—0.50 0.0077 0.0092 0.011 0.022 0.022 0.026 0.03 0.016
0.50—1.0 0.011 0.013 0.016 0.03 0.03 0.04 0.05 0.023
1.0—2.0 0.015 0.018 0.022 0.04 0.04 0.05 0.06 0.03
2.0—5.0 0.025 0.029 0.035 0.07 0.07 0.08 0.10 0.05

Mn 0.01—0.02 0.0008 0.0010 0.0012 0.0024 0.0024 0.0028 0.003 0.0017
0.02—0.05 0.0014 0.0017 0.002 0.004 0.004 0.005 0.006 0.0029
0,10—0.20 0.0025 0.0030 0.0036 0.007 0.007 0.009 0.010 0.005
0.20-0.50 0.0043 0.0051 0.0061 0.012 0.012 0.014 0.017 0.009
0.50—1.0 0.0067 0.0080 0.0095 0.019 0.019 0.022 0.027 0.014
1.0—2.0 0.0091 0.011 0.013 0.025 0.025 0.03 0.04 0.019
2.00—5.00 0.013 0.016 0.019 0.04 0.04 0.05 0.05 0.027

Ni 0.010—0.020  0.0011 0.0013 0.0015 0.0029 0.0029 0.004 0.004 0.0022
0.020—0.05 0.0018 0.0021 0.0025 0.005 0.005 0.006 0.007 0.004
0.05—0.10 0.0027 0.0033 0.0039 0.008 0.008 0.009 0.011 0.006
0.10—0.20 0.0046 0.0055 0.0065 0.013 0.013 0.015 0.018 0.009
0.20—0.50 0.0070 0.0084 0,01 0.020 0.020 0.024 0.028 0.014
0.50—1.0 0.011 0.013 0,015 0.029 0.029 0.04 0.04 0.022
1.0—2.0 0.014 0.017 0,02 0.04 0.04 0.05 0.06 0.029

10
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I
14

O

Cr

10.0—30.0
0.01—0.02
0.02—0.05
0.05—0.10
0.10—0,20
0.20—0.50
0.50—1,0
1.0—2.0
2.0—5.0
5.0—10.0
10.0—30.0
0.01—0.02
0.02—0.05
0.05—0.10
0.10—0.20
0.20—0.50
0.50—1.0
1.0—2.0
2.0-5.0
0.005—0.01
0.01—0.02
0.02—0.05
0.0S-0.10
0.10—0.20
0.20—0.50
0.50—1.0
1.0—2.0
2.0—5.0
0.005—0.01
0.01—0.02
0.02—0.05
0.05—0.10
0.10—0.20
0.20—0.50
0.50—1.0
1.0—2.0
2.0—5.0
0.01—0.02

«V

0.023
0.032
0.046
0.0011
0.0018
0.0025
0.0039
0.0062
0.0084
0.013
0.020
0.027
0.057
0.0015
0.0028
0.0046
0.0070
0.011
0.015
0.022
0.036
0.0008
0.0012
0.0020
0.0030
0.0044
0.0077
0.012
0.017
0.028
0.0008
0.0013
0.0022
0.0033
0.0049
0.0084
0.013
0.019
0.032
0.0011

«KTO)

0.028
0.039
0.055
0.0013
0.0021
0.0030
0.0046
0.0074
0.0101
0.015
0.024
0.033
0.068
0.0018
0.0034
0.0055
0.0084
0.013
0.018
0.026
0.043
0.0009
0.0014
0.0024
0.0036
0.0053
0.0092
0.014
0.020
0.034
0.0010
0.0015
0.0026
0.0039
0.0059
0.0101
0.015
0.023
0.039
0.0013

«A

0.033
0.046
0.065
0.0015
0.0025
0.0036
0.0055
0.0088
0.012
0.018
0.028
0.039
0.081
0.0022
0.0040
0.0065
0.010
0.016
0.022
0.031
0.051
0.0011
0.0017
0.0028
0.0043
0.0063
0.011
0.017
0.024
0.04
0.0012
0.0018
0.0031
0.0047
0.007
0.012
0.018
0.027
0.046
0.0016

0.07
0.09
0.13
0.0029
0.005
0.007
0.011
0.017
0.024
0.04
0.06
0.08
0.16
0.004
0.008
0.013
0.020
0.03
0.04
0.06
0.10
0.0022
0.003
0.006
0.008
0.012
0.022
0.03
0.05
0.08
0.0024
0.004
0.006
0.009
0.014
0.024
0.04
0.05
0.09
0.003

R

0.07
0.09
0.13
0.0029
0.005
0.007
0.011
0.017
0.024
0.04
0.06
0.08
0.16
0.004
0.008
0.013
0.020
0.03
0.04
0.06
0,10
0.0022
0.003
0.006
0.008
0,012
0.022
0.03
0.05
0.08
0.0024
0.004
0.006
0.009
0,014
0.024
0.04
0.05
0.09
0.003

SI(TO)

0.08
0.11
0.15
0.004
0.006
0.009
0.013
0.021
0.028
0.04
0.07
0.09
0,19
0.005
0.009
0,015
0.024
0.04
0.05
0.07
0.12
0.0026
0.004
0.007
0.010
0.015
0.026
0.04
0.06
0.09
0.0028
0.004
0.007
0.011
0.016
0.028
0.04
0.06
0.11
0.004
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R

0.09
0.13
0.18
0.004
0.007
0.010
0.015
0.025
0.03
0.05
0.08
0.11
0.23
0.006
0.011
0.018
0.028
0.05
0.06
0.09
0.14
0.003
0.005
0.008
0.012
0.018
0.03
0.05
0.07
0.11
0.003
0.005
0.009
0.013
0.020
0.03
0.05
0.08
0.13
0.005

0.05
0.07
0.09
0.0022
0.004
0.005
0.008
0.013
0.017
0.026
0.04
0.06
0.12
0.0032
0.006
0.009
0.014
0.023
0.03
0.05
0.07
0.0016
0.0024
0.004
0.006
0.009
0.016
0.024
0.04
0.06
0.0017
0.0026
0.005
0.007
0.010
0.017
0.026
0.04
0.07
0.0023
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OkoHuaHve Tabnuubli A.1

1
5

6

Al

Ti

12

"o

z?”s

v |
1£ IB
o
0.02—0.05
0.05—0.10
0.10—0.20
0.20—0.50
0.50—1.0
1.0—2.0
2.0—-5.0
0.01—0.02
0.02-0.05
0.05-0.10
0,10—0.20
0,20-0.50
0.50—1.0
1.0—2.0
2.0—5.0
0.005—0.01
0.01—0.02
0.02—0.05
0.05—0.10
0.10—0.20
0.20—0.50
0.50—1.0
1.0—2.0
2.0—5.0
0,01—0.02
0,02—0.05
0,05-0.10
0.10—0.20
0.20-0.50
0.50—1.0
1.0—2.0
2.0—5.0
0.01—0.02
0.02—0.05
0.05—0.10
0.10—0.20
0.20—0.50

NMpnmeuaHne — HoOpMbl TOYHOCTM cornacoBaHbl ¢ Tpeb6oBaHuamu FOCT P 54569—2011.

r

0.0020
0.0031
0.0047
0.0084
0.013
0.020
0.036
0.0015
0.0025
0.0052
0.011
0.015
0.022
0.032
0,050
0.0008
0.0012
0.0020
0.0037
0.0063
0.011
0.014
0.020
0.032
0.0009
0.0015
0.0032
0.0060
0.0091
0.013
0.019
0.030
0.0015
0.0027
0.0041
0.0064
0.011

°1<TO)

0.0024
0.0037
0.0056
0.0101
0.015
0.024
0.043
0.0018
0.0029
0.0062
0.013
0.018
0.026
0.038
0.060
0.0009
0.0014
0.0024
0.0045
0.0076
0.013
0.017
0.024
0.038
0.0011
0.0018
0.0039
0.0071
0.011
0.016
0.023
0.036
0.0018
0.0032
0.0049
0.0076
0.013

0.0028
0.0044
0.0067
0.012
0.018
0.028
0.051
0.0022
0.0035
0.0074
0.015
0.022
0.031
0.045
0.071
0.0011
0.0017
0.0029
0.0053
0.009
0.015
0.02
0.028
0.045
0.0013
0.0022
0.0046
0.0085
0.013
0.019
0.027
0.043
0.0021
0.0038
0.0058
0.0091
0.016

+,

0.006
0.008
0.013
0.024
0.04
0.06
0.10
0.004
0.007
0.015
0.029
0.04
0.06
0.09
0.14
0.0022
0.003
0.006
0.010
0.018
0.029
0.04
0.06
0.09
0.0025
0.004
0.009
0.017
0.025
0.04
0.05
0.08
0.004
0.007
0.011
0.018
0.03

R

0.006
0.009
0.013
0.024
0.04
0.06
0,10
0.004
0.007
0.015
0.029
0.04
0.06
0.09
0.14
0.0022
0.003
0.006
0,010
0,018
0.029
0.04
0.06
0.09
0.0025
0.004
0.009
0.017
0.025
0.04
0.06
0.08
0.004
0.008
0.011
0.018
0.03

A|(TO)

0.007
0.010
0.016
0.028
0.04
0.07
0.12
0.005
0.008
0.017
0.04
0.05
0.07
0.11
0.17
0.0026
0.004
0.007
0.012
0.021
0.04
0.05
0.07
0.11
0.003
0.005
0.011
0.020
0.03
0.05
0.06
0,10
0.005
0.009
0.014
0.021
0.04

R

0.008
0.012
0.019
0.03
0.05
0.08
0.14
0.006
0.01
0.021
0.04
0.06
0.09
0.13
0.20
0.003
0.005
0.008
0.015
0.025
0.04
0.06
0.08
0.13
0.003
0.006
0.013
0.024
0.04
0.05
0.08
0.12
0.006
0.011
0.016
0.025
0.05

0.004
0.006
0.010
0.017
0.026
0.04
0.07
0.003
0.005
0.011
0.022
0.032
0.05
0.06
0.10
0.0016
0.0024
0.004
0.008
0.013
0.022
0.029
0.04
0.07
0.0019
0.003
0.007
0.012
0.019
0.027
0.04
0.06
0.0030
0.006
0.008
0.013
0.023
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MpunoxexHune b
(pekomeHgyemoe)

PeKOMEHAyEMbIe aHannTunyeckme nuHum

Tabnuuya

Onpegensiembiii anemeHT

Si

Mn

Cr

Ti

Cun

Al

Co

Nb

AHMTUYECTNIA nvunn, um

288.16: 251.61: 259.37

293.3; 257.61

231.60: 221.65: 232.0

267.71: 205.55; 206.15

334.9: 336.12; 337.28

292.4;309.31:310.23

202.03:203.84: 204.59

207.91:218.94

324,75; 327.4; 224.7

394.40; 396.1:309,27

343,82: 339.20; 257.14

228.62; 238.89

316.34; 319.50; 309.42

13
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MpunoxexHue B
(pekomeHayemoe)

PekomeHayembie pa3baB/ieHUs U COOTBETCTBYOLLME UM
KOHLEeHTpauum rpagynpoBOYHbIX pacTBOpPOB

Ta6bnuya Bl

BmecTumocTb kon6el — 100 cm3 BmecTumocTb ton6bl — 200 cm3

I

a rs KoHueHTpauunsa O6bem O6bem KoHueHTpauus O6bem O6bem

§ 1 rpajlyupoBOYHOK r[pafyMpoBOYHOr0 FPaAYMPOBOYHOrO rpajyMpoOBOYHOTO TPaAyMpoBOYHOTO TrPajgynpoBOYHOIO

pacTeopa. pacTtBopa A. pacTBopa b. pacTeopa pacTeopa A. pacteopa b

« T MKr/1:m3 cm3 cm3 MKr.'cm3 cm3 cm3
0.005 0.05 — 0.5 0.025 — 0.5
0.01 0,10 — 1.0 0.05 — 1.0
0.10 1.00 — 10.0 0.50 — 10.0
0,50 5.00 0.5 — 2.50 0.5 —
1.00 10,0 1.0 — 5.00 1.0 —
5.00 50,0 5.0 — 25.0 5.0 —
10.0 — — — 50.0 — —
30.0 — — — 150 30.0 —

14
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MpunoxeHue I
(cnpaBouHoe)

MonpaBoYHble KO3 (hULNEHTLI, BbIpaXeHHbIe B COAEPXaHUN ONpeAensieMoro ajieMeHTa
(maccoBoii fone, %), 3KkBUBa/NEHTHOTO 1 MaccoBOW f0/e B NPOLEHTaxX MeLlalLero afieMeHTa

Tabnuya T1

@

@

4]

Onpegensiemblii anemMeHT
(aHanmTUYeCKast MnHKS), M

Al (1396.15)

Cr (1286,26)

Cu (1327,39)

Ni (L1231.60)

Mo ([} 202.03)

Si (1288.16)

MetLuaroLumii anemeHT (cnekTpasibHas MonpaBoyHbI KO3hPMLIEHT.

JNMHKS), M maccosas fo5s, %
Ce (M 396.14) 0.006
Mo (A 396.15) 0,018
Zr (51 396.16) 0.005
Ti (4286,23) 0.008
Fe (1286,25) 0,0002
V (1286,24) 0,001

Ti (327.40) 0.0008
Ce (1 327,39) 0,0004
Co (1231.62) 0.008

Al (231,75) 0.002

Al (202,28) 0,0005
Al (1288.16) 0.008

Mpumep — B aHanusupyemom pacTBope ob6pasua cTanu 6bin10 HailgeHo 0,54 maccosoi gonu (%) Niun
4,88 maccoBoii fonu (%)A/. OnpeaeneHne NinpoBoAUA0Chb N0 @aHANN T UYECKOW TMHNYN 231,60 HM. OKOHYAT e/ibHbI A
pesynbTaT copepxaHua NiB npo6e: 0,54- 0,002 * 4,88 =0,53 MmaccoBOW 40M B NPOLEHT ax.

MeToAnuYeckue NHCTPYKLY
MW 1317—2004

PekomeHpgauuu no
MeXrocyfapcTBeHHOIA
cTaHgapTusauun
PMI29—99
PekomeHgauuu no
MeXrocyaapCTBEHHO
cTaHjapTusauuu

PMTI 61—2010
PekomeHgauuu no
MeXrocyfapcTBeHHOI

CTaHgapTusaunm
PMI" 91—2009

Buénunorpadus

FocysapcTBeHHas cucTema o6ecnevyeHus efuHCTBa W3MepeHuid. PesynbTatbl
XapaKTepucTUKM MOrPeLHOCTN n3MepeHuit. dopmbl npegcTaeneHns. Cnocobbl
MCMONb30BAaHUSA NPU UCMbITAHWUAX 06Pa3LL0B NPOAYKLMM U KOHTPOE NX NapameTpoB

FocysapcTBeHHass cucTemMa oO6GecredyeHus efuHCTBA U3MepeHuii. MeTtponorus.
OCHOBHble TePMUHbI 1 ONpeseneHns
rocypapcTBeHHas cucTema o6ecnevyeHuss efuHCTBA W3MepeHuid. [okasaTenu

TOYHOCTHU, NPaBU/IbHOCTU, NPELN3NOHHOCTN METOANK KOSTIMYECTBEHHOIO XMUMNYECKOTo
aHanusa. MeTtofbl OLEHKN

FocypapcTBeHHas cuctema o6ecriedeHus €AuWHCTBA wu3MepeHuit. CoBMecTHoe
MCNOMb30BaHWE MOHATUA  «MOTPELUHOCTL U3MEpPEeHUsi» U «HeonpeAeneHHOCTb
n3MepeHus». O6Lne NPUHLUMDI
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