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2 BHECEH TexHu4eckum komuteToM no ctaHgaptTusauum TK 102 «['lnatuHoBble MeTannbi»
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HAUUWOHAINBHBIU CTAHOAPT POCCUMUUCKOWU ODGEOEPALULUMN

[MnatuvHa

METOAbl ATOMHO-OMUCCUOHHOIO AHAJTU3A C AAYTOBbIM BO3BYXOEHUEM CNEKTPA

Platinum. Methods of arc atomic-emission analysis

HNata BBegeHua — 2006—07—01

1 Obnactb npumeHeHuUn

HacToALlnU cTaHOapT pacnpocTpaHsaeTcs Ha adPUHUPOBAHHYIO NNAaTUHY B CITUTKaX U MOPOLLKE C MacCo-
BOW Aoneun nnatuHbl He MeHee 99,8 %, npeaHasHauYeHHY AnAa NPou3BOACTBa CNnaBoB, NoNydabpukaTos,
XUMUYECKUX cCoeJUHEeHUU NNaTUHbI U ApYyrux Lueneu.

CTaHpapT ycTaHaBnMBaeT cnekTporpadpuyieckumn U cnekrpoMeTpuvyeckum MeToabl aTOMHO-SMUCCUOHHO-
ro aHanusa (c OyroBbiM BO30yXAeHUEM CneKTpa) Ana onpeaeneHusa coaepxaHusa npumecen: antoMMHUSA, BUC-
MyTa, repMaHus, Xxenesa, 3o0nota, Upuausa, Kaamus, KanbLus, kobanbTa, KpeMHUA, MarHus, MapraHua, meau,
MonubaeHa, MbilLbsiKa, HUKENs, ONnoBa, OCMUA, Nannaaus, peHus, poaus, pyTeHus, CBuHLUa, cepebpa, CypbMmbl,
Tennypa, TiTaHa, XpomMa U UMHKa B ao(PUHUPOBaAHHOU NNaTUHE.

MeToabl aHanu3a oCHOBaHbl Ha UcnapeHun U Bo30y>aeHuM aToMOB NpoObLI B AyroBOM paspsiae, usmepe-
HUU UHTEHCUBHOCTU 3MUCCUN aTOMOB onpeaensemMbiX 3fIieMeHTOB — NpuMecen U nocneayrLllem onpenerne-
HUU STUX SNEMEHTOB C MNOMOLLLIO FPaayUPOBOYHbLIX 3aBUCUMOCTEU, NONMYyYeHHbIX NO CTaHAAapPTHLIM obpasuam
COCTaBa NnaTUHbI.

2 HopMaTuBHbIE CCbLIJIKW

B HacTosLLemM cTaHaapTe UCNoNb30BaHbl HOPMAaTUBHBLIE CCbINTIKU HA cneayluinme ctaHaapThl;

[OCT P 8.563—96 locynapctBeHHass cuctema obecneyeHUss eauHCTBA U3MepeHUU. MeToauku
BbINOJIHEHUA U3MEPEHUA

[OCT P NCO 5725-1—2002 To4HOCTb (NpaBUNbHOCTb U NPeLUu3uoOHHOCTbL) METOA0B U pe3ynbTaToB
namepeHun. Hactb 1. OCHOBHbIE NONOXXEHUS U onpeaeneHns

[OCT P NCO 5725-3—2002 To4HOCTb (NpaBUNbHOCTb U NPeLU3uOHHOCTbL) METOA0B U pe3ynbTaToB
namepeHun. Hactb 3. NpomexyTouHble noKasaTenu NpeLumM3noHHOCTU CTaHAapTHOro MeToaa usmMmepeHun

[OCT P NCO 5725-4—2002 To4HOCTb (NpaBUNbHOCTb U NPeLU3uOHHOCTb) METOA0B U pe3ynbTaToB
namepeHun. Hactb 4. OCHOBHbIE METOAbI OnpeaeneHusa NPaBUbHOCTU CTaHOAPTHOrO MeTo4a U3sMepeHUn

[OCT P NCO 5725-6—2002 TouHOCTb (NpaBUNbHOCTb U NPELU3UOHHOCTh) METOA0B U pPe3ynbTaToB
namepeHun. Hactb 6. VcnonbazoBaHue sHa4eHUU TOYHOCTU Ha NpaKTUKe

[OCT P 52245—2004 [NnatuHa apdpuHupoBaHHasa. TexHu4eckune ycrnoBus

[OCT 6709—72 Bopaa auctunnupoBaHHas. TexHUu4eckue ycrnoBus

[OCT 14261—77 Kucnota consiHass ocob0n YUCTOThIl. TexHUu4eckue ycrnoBus

[OCT 18300—87 CnupT aTnNOBLIN pEKTUPUKOBAHHBLIA. TeXHU4YeCcKne ycrnoBus

[OCT 24104—2001 Becbl nabopaTtopHble. ObLimne TexHnuyeckue TpedboBaHus

[OCT 25336—82 [locynauobopynoBaHue nabopaTopHble CTEKNSAHHbIE . TUNbI, OCHOBHbLIE NapaMeTphbl
N pasmepbl

U3naHue ohuumanbHoe
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[MpumMmeyaHue — Npu NoNbL30BaHMN HACTOALWMM CTaHAAPTOM Lienecoobpa3Ho NpoBepUTL AEUCTBUE CCbINOYHbIX
CTaHAapTOB B MH(bOpMaLIMOHHOM cucTemMe 06LLIero Nonb3oBaHUA — Ha ouLmanbHOM canTe OegepanbHOro areHTCTBa Mo
TEXHUYECKOMY PETYNTMPOBAHNIO U METPOJIONUK B CETU MHTEPHET UK NO eXXEroAHo U3aaBaeMoMy MHOOPMAaLIMOHHOMY YKa-
3aTento «HaunoHanbHbIe cTaHAAPTLI», KOTOPbIA ONyGNMKoBaH NO COCTOAHUIO Ha 1 AHBapsA TEKyLLEro roga, U no CooTBe-
TCTBYIOLLUM €XEeMeCAYHO u3gaBaeMbiM MHPOPMALMOHHBLIM YKasaTensaMm, onybrnuMkoBaHHbIM B TeKyllem roay. Ecnwm
CCbINTOYHBIA JOKYMEHT 3aMeHeH (M3MEHEH), TO NPU NONb30BaHUM HACTOALLIMM CTaHAAapPTOM CreayeT PYKOBOACTBOBATLCS
3aMeHEHHbIM (U3MEHEHHbIM) AOKYMEHTOM. ECnun cCbiNOYHbIN AOKYMEHT OTMEHEH 6€3 3aMeHbl, TO NONOXEHWNE, B KOTOPOM
[laHa CCbINlKa Ha Hero, MPUMEHSETCA B YacTW, He 3aTparMBaroLLEen 3Ty CChINKY.

3 TepMuHbI U onpeaeneHus

B HacTosileM ctaHaapTe npuMeHeHbl TepMuHbl o FTOCT P CO 5725-1uT'OCT P 8.563.

4 Cnekrporpacdnyeckum MeTog aTOMHO-3MUCCUOHHOIO aHanu3a ¢ AyroBbim

BO30yXaeHuem

[MTpu cnekTporpadmMyeckoM MeToae UCnonb3yT doTorpaduyeckyto permcTpaLmio 3MUCCUOHHBIX CMNek-

TPOB.

HacTosAlwnn MeToa No3BONAET On peiesinTb COaepKaHne IareMeHTOB — I'Ipl/lMGCGI:‘I B UHTEPBaAllaX, NpUBe-

NeHHbIX B Tabnuue 1.

Tabnuuya 1— UHTepBanbl cogepXaHua onpeaensembiX 3/1IEMEHTOB

B npoueHTax

OnpeaensieMbld aNeMeHT ViHTepBan coAepXanus OnpeaensieMbli aNeMeHT ViHTepBan CoAepXanus
(MaccoBas aons) (MaccoBas aons)
AnOMUHW 0,0001 — 0,010 MbILLIBSK 0,001 — 0,010
BucmyT 0,001 — 0,010 Hukenb 0,0001 — 0,003
Xeneso 0,0005 — 0,03 OnoBo 0,0005 — 0,010
30M10TO 0,0001 — 0,015 [Nannaguia 0,0001 — 0,02
Upnania 0,003 — 0,02 Poaunn 0,0001 — 0,03
Kagmui 0,001 — 0,010 PyTeHum 0,001 — 0,01
Kanbuuii 0,001 — 0,010 CauHel 0,0001 — 0,010
KpemHuia 0,0001 — 0,006 Cepebpo 0,0001 — 0,02
MarHui 0,0001 — 0,005 Cypbma 0,0005 — 0,010
MapraHeL 0,0005 — 0,010 Tennyp 0,001 — 0,010
Menb 0,0001 — 0,005 Xpom 0,001 — 0,010
MonunbaeH 0,001 — 0,01 LIMHK 0,001 — 0,010

4.1 TouHOCTbL (NPaBUNbHOCTbL U NPELN3NOHHOCTD)
4.1.1 NMokaszaTtenu TOMHOCTU MeTOoAA
[loka3saTenu TOMHOCTU MeToAda: npeaen abconiTHOM NOrpeLLHOCTU pe3ynbTaToB aHanus3a A (rpaHuub!
MHTepBana, B KOTOPOM MOrpeLLlHOCTb UBMEePEeHUU HaxoauTcs ¢ BepoATHOCTLIO £ = (0,95), cTaHaapTHbIE OTKINO-
HeHWsi NOBTOPSIEMOCTU U BOCNPOU3BOAUMOCTHU, 3HAYEHUS1 KpUTUYeckoro AvanasoHa CRy g5(4), npeaena npo-
MEXYTOUYHOM npeunsnoHHocTu I( 7T0) n npepena socnpon3soaumMocTtu R — B 3aBUCUMOCTU OT MacCOBOWM 10NN
onpenensemMoro afieMeHTa — NpuMecu npuBeaeHsl B Tabnuue 2.

2
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Tabnnua 2 — lNokasatenu ToyHocTn MeTtoaa (P = 0,95)
B npoueHTax

CraHpap- CtaHpapTHOe [lpepen [lpeaen
[pepen ab- Aap KpuTtndec- Aap Pea PEA
. | THOE OT- y OTKMNOHEeHUe NPOMEXY- | BOCHMPO-
PeaynbTaT | CONIKOTHOMU KM guna- y
KNOHeHue MPOMEXYTOMY- | TOYHOM Npe- | U3BOAU-
y aHanuMaa | NorpeLlHoC- Na3oH N
OnpepenseMblit aNeMeHT NOBTOpSE- HOM Npeun3n- | LUM3MOHHOC- | MOCTU R
(MaccoBas ™M+ A CR, o5(4)
MOCTU § = OHHOCTM 57 1) ™ {TO) | (Macco-
aons) (MaccoBas | (MmaccoBas (10)
(Macco- (MaccoBas (MaccoBasd Bas
aons) aons)
Bas AONS) aons) aons) O0oNsA)

ANIOMUHWUA, 30N10TO, KpeM- | Ot 0,0001
HWUA, MarHun, Megb, HAKenb, Nnan- | ao 0,0002
nagun, poaun, CBUHeL, cepebpo BKJTHOM. 0,00008 | 0,00008 | 0,00028 0,00004 0,00011 |0,00014

AnNOMUHUKA, 30M0TO, Kpem- | Cs. 0,0002
HU, MarHUn, Medb, HUKenNb, nan- | ao 0,0003
nagumn, pogun, ceBuHeL, cepebpo BKJITHOM. 0,0002 0,00015 | 00,0005 0,00011 0,0003 0,0004

ANIOMUHUKA, 305M0TO, Kpem- | Cs. 0,0003
HUA, MarHun, meab, HUKenb, nan- | ao 0,0005
nagun, pogun, ceuHeL, cepebpo BKJTHOM. 0,0002 0,00022 | 00,0008 0,00011 0,0003 0,0004

ANIOMUHWNA, XXeneso, 30Mn0TO,
KPEMHWUW, MarHun, Meib, HUKENb, | Cg. 0,0005
ONnoBO, Nannagun, poaun, cBu- | no 0,001
Hel, cepebpo BKITHOM. 0,0005 | 0,00028 | 00,0010 0,00025 0,0007 0,0009

ANMOMUHUIA, XKene30, 30M0TO,
KpeMHUIN, MarH1uv, Megb, HAKenb, | Cg. 0,001
ONnoBO, Nannagui, poguvn, ceu- | ao 0,003
Heu, cepebpo BKITHOM. 0,0007 0,0006 | 0,0021 0,00032 0,0009 0,0012

BucmyT, KagMuu, KanbUUW,
MapraHeu, MonudaeH, MbilWbAK, | OT 0,001
PyTEHUN, CypbMa, TeNnnyp, XpoM, | no 0,002
LIHK BKJTHOM. 0,0010 0,0007 0,0027 0,0006 0,0017 0,0022

BucmyT, unpugmn, Kagmum,
Kanbuvi, MapraHeu, monubaeH, | Cg. 0,002
MbILLbSK, PYyTEHUN, CypbMa, Ten- | no 0,003
Nnyp, XpOM, LIMHK BKJTHOM. 0,0020 0,0011 0,0038 0,0012 0,0034 0,0044

ANMOMUHUIN, Xenes3o, ONOBO,
poAuK, CBWHEL, 30510TO, KpeM- | Cg. 0,003
HWUWA, MarHMi, meab, nannaguv, | no 0,010
cepebpo BKJITHOM. 0,0030 0,0017 0,0056 0,0018 0,0050 0,0065

BucmyT, wupuguin, Kaamum,
kanbuui, mapraHey, monubaeH, | Cg. 0,003
MbILbLSK, PyTEHWA, CypbMa, Ten- | ao 0,006

fyP, XPOM, LIMHK BKITHOY. 0,0020 | 0,0016 | 0,0059 0,0011 0,0030 | 0,0039

BucmyT, wupugun, Kaamum,
kanbUui, mapraHel, monubaeH, | Cg. 0,006
MbILLbAK, pyTeHUN, cypbMa, Ten- | no 0,010

fIyp, XPOM, LIMHK BKITIOM. 0,0056 | 0,0016 | 0,0059 0,0027 0,0076 | 0,0010
Xenezo, 3onoto, upuaun, | C.. 0,01
nannaguin, poavi, cepebpo no 0,03
BKJITHOM. 0,0060 0,0020 | 0,0072 0,0022 0,0080 0,0010

4.1.2 NpaBUNbLHOCTb

[1ns oLeHKu cuctemaTUYeCcKon NorpeLlHoCTM AaHHOro MeToaa onpeaeneHnst arfieMeHToOB — NPUMeCcen B
nnaTUHE UCNONb3YIOT B KAYECTBE ONOPHbIX 3HAYEeHUU aTTECTOBAHHbIE 3HAYEHUA MaCCOBbIX AONEN 3NIEMEHTOB
B roCyJapCTBEHHbIX CTaHAAapTHbIX 0bpasuax coctaBa nnatuHbl [ CO 7351—97(komnnekT Nn-35) nnu apyrux
[ CO, He ycTynawLLlMx No Habopy onpeanensaemMbiX 3N1IeMEHTOB U METPONIOMMYECKUM XapaKTe pPUCTUKAM.



F'OCT P 52520—2006

Cucrematuyeckaa norpewHoCcTb MeToda npu ypoBHE 3HAYMMOCTM a=5 % He3Haduma no
[OCTPWNCO 5725-4 ona Bcex onpeaensemMbiX afieMeHTOB (NMpUMecen ) B NnaTUHe Ha BCeX YPOBHAX onpeaensi-
eMbIX COaep>XaHUuN.

4.1.3 MNMpeunsnoOHHOCTb

4.1.3.1 [AnanasoH pe3ynbTaToB YeTbipex onpeaeneHnui, nofiyMeHHbIX Ans OAHOU U TOU Xe npodbbl OAHUM
onepaTropoM C UCNONb30BaHUEM OOHOIO U TOro Xe 06opyaoBaHUA B Npeaenax KpatyanLlero 3 BO3MOXHbIX UHTEpP-
BasfioB BpeMeHW, MOXEeT NpeBbILlaTb yka3aHHbIN B Tabnuue 2 kputudeckuit auanasoH CR, g5(4) Ans n=4 no
[OCT P CO 5725-6 B cpeaHeM He 1allle ogHoro pa3sa Ha 20 cnyvaes npu npaBUbHOM UCTMOSb30BaHUU METOA.

4.1.3.2 B npegenax oqgHon nabopaTtopun ABa pesynbTaTta aHanusa 0gHOU U TOM Xe Npobbl, NoNy4YeHHbIe
pa3HbIMU OnepaTopamMu C UICNONb30BaHUEM OQHOr0 U TOro Xxe 000pya0BaHUA B pasHbie AHU, MOTYT pasfnuyaThbCs C
NPeBbILLEHUEM YKa3aHHOro B Tabnuue 2 npegena nNpPOMEeXyToudHOM npeuusnoHHoctn I(7T0) no
[OCTPUNCO 5725-3 BCcpeaHeM He vallle oaHOro pasaHa 20 cnyyaes npunpaBuiibHOM UCNOSb30BaHUM METOAa.

4.1.3.3 PesynbTaThbl aHanM3a OOHOU U TOMU Xe npobbl, Nnofy4YeHHble AByMA NabopaTopusMun B COOTBE-
TCTBUMU C 4.3 — 4.7 HaCTOSALLEro ctaHaapTa, MOryT pasnuyaTbCA C NpeBbiLLeHUeM yKa3aHHOro B Tabnuue 2
npeaena socnponsBoauMoctu R noFrOCT P NCO 5725-1 B cpeaHeM He Yalle ogHoro pasaHa 20 cny4yaes npw
npaBUNbHOM UCNONb30BAaHUN METOA.

4.2 TpeboBaHMA

4.2.1 Obwme TpedboBaHmnAa n TpedboBaHmnsa 6e30NacHOCTH

Obwwue TpeboBaHus, TpeboBaHuA K obecneveHno 6e3onacHOCTU BbINONHsSEMbIX paboT u obecneveHuro
3KOnorn4eckom 6esonacHOCTU — No HOpMaTUBHLIM IOKYMeHTaM Ha obLlue TpeboBaHUA K MeTo4aM aHanusa
OparoueHHbIX METanMoB U CNaBoOB.

4.2.2 TpeboBaHuA K KBanudpunkaumm ucnonHuTenen

K BbINONHEHUIO aHanu3a AonyckaTca Nuua He Monoxe 18 neT, oby4eHHble B yCTaHOBNEHHOM Nopsiake v
aonyleHHble K CaMOCToATeNbHOM paboTe Ha UCnonb3yeMoM 060pyaoBaHUM.

4.3 CpencrBa uamepeHMM, BCnoMorateribHble YCTPOUCTBA, MaTepMarbl U peakTUBbDI

CnekTporpad AudopakUUOHHbIU C TPEXNTMH30BOM CUCTEMON KOHAEHCOPOB, NpeaAHa3Ha4YeHHbIU ANs Nony-
YeHUAa U poTorpaupoBaHna crnekTpoB B AnanasoHe ot 200 oo 1000 HM ¢ obpaTHOU NMHEUHOWN OUcnepcuen
0,6—0,7 HM/MM.

[ eHepaTop Ayru NOCTOAHHOIO UMK NepeMeHHOoro Toka cunou ao 15 A.

MukpodpoToMeTp, NpeaHa3HauYeHHbIN A5 U3AMepeHUsi ONTUHECKOU NIOTHOCTU (MOMepHEHUS ) crieKTparnb-
HbIX TMHUN.

Becbl nabopatopHblie no NOCT 24104 ¢ npegenom gonyckaemou abcornoTHOM NorpeLlHocTu He bonee
+ 0,005r.

CTaHOK ANnsi 3aTOMKU rpadoUTOBBLIX 3M1EKTPOA0B ¢ Habopom dpes.

OneKkTpoabl rpaduToBble No [1] amameTpom 6 MM C KpaTepom rnyonHon 1—3 MM U AMamMeTpoM 4 MM.

doTonNacTUHKU cnekTpanbHble, obecneynBaroLlmMe HopManbHoOe noYepHeHue.

[lpossBUTENb KOHTPACTHbLIU U PUKCaXK ANA POTONNaCTUHOK.

[1nuTa anekTpu4yeckas C 3aKpbITOU CUpPansLo.

CyLMNbHbLIA LLUKaD.

CTtakaHbl xumuueckue tepmoctonkme no FOCT 25336.

Kucnota consHas oc.4.no FOCT 14261.

CnunpT aTunoBbin pektudukoBaHHbiv No FOCT 18300.

Boaa auctunnupoBaHHas no FOCT 6709.

O6pasubl ona rpagaynpoBku (06pasLbl NNaTUHbI C paHee YCTaHOBMeHHbIMU B JaHHOW nabopaTopun 3Ha-
YeHUAMUN MaCCOBbIX A01eN 3NIeMEHTOB — MPUMeECeNn).

CTaHaapTHble 06pasubl COCTaBa NNaTUHbI C NOrpeLlHOCTbI aTTEeCTOBAHHbIX 3HAYeHUN coaepXaHus NpuU-
MeceWn, He npeBbillarLen 1/3 3HaveHusa npeaena abcontoTHOM NOrPeLLHOCTU HACTOALLIEro MeToaa ANs Kaxao-
O YPOBHS coaep>XKaHUM.

[lonyckaeTca npumeHeHue opyrux cpeactes UsSMepeHUu, BcnomMmoratenbHbIX YCTPOUCTB, MaTtepuanoB U
peakTUBOB NPU YCNOBUU NONYyYeHUs NoKasaTernen TOMHOCTU, He YCTyNaKLLUX YKa3aHHbIM B Tabnuue 2.

4.4 OT60p M NOAroToBKa Npood

4.4.1 OtH60p nabopaTopHOU Npobbl OT CAUTKOB UNU NopoLuka adddUHUPOBAHHON NNATUHbLI NPOBOASAT MO
[OCT P 52245.

4.4.2 T1pobbl nNaTUHLI MOryT NOCTYNAaTh HA aHanNu3 B BUAE NEHTbI, NPOBONOKU, CTPYXXKU, NiYOKU, NOPOLLIKA.

4.4.3 [Npobbl, nocTynarwLlmne Ha aHanua B BUae NeHTbl, NPOBONOKU UNU CTPYXKKKU, ANS yaarneHus noeep-
XHOCTHbIX 3arpA3HEeHU KUNATAT B CONAHOM KUCnoTe, pasbaeneHHoU 1:1, B TedeHue 10—15 MuH. INonyyeHHbINA
pPacTBOP CNUBAKOT, NPOOblI NPOMbLIBAKOT AUCTUNNUPOBAHHOW BOAOW AeKaHTauuen 4—>5 pas U BbICYLLUUMBAKOT Ha
Bo3ayxe. Npobbl nopoLuka u rydbku KUCrnoTon He obpabaTtbiBatoT.
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4.4.4 Ot npob nnaTuHbl, NOCTyNaKLMX HA aHanus, oTouparT No 4 HaBeCcku, oT 0b6pasLOB ANA rpaayu-
POBKU UNU CTaHAAPTHLIX 00pasuoB — no 2 HaBecku maccon (100 + 5) Mr kaxxaas.
4.5 NMoprotoBKa o6opyAoBaHUSA K NPOBeAEHUIO U3MEpPEeHUMN
4.5.1 ObopyooBaHue NnoaroTaBnUBAKOT K paboTe cornacHO UHCTPYKUMAM NO 3kcnnyatauuu. Pabouune
peXXumMbl NpnbopoB, ANUHBLI BOSTH aHANUTUYECKUX NIMHUA U NTMHUI CPaBHEHUS!, peKOMEHyeMble ANS BbiNosHe-
HUS aHanNu3a, NnpuBeaeHsbl B Tabnuuax 3 U4 cooTBETCTBEHHO. [1NA KaXXaoro onpeaensieMoro 3anemMeHTa Bblbu-
palT OOHY U3 peKoOMeHayeMbIX ANTMH BONH. [lonyckaeTca ucnonb3oBaHue Apyrnx MMHUMA N pabounx pexxumoB
nNpu yCNoBUU NONy4YeHUs NokasaTenen TOMHOCTHU, He YCTynarLLUX yKkasaHHbIM B Tabnuue 2.

Tabnuua 3 — PekoMmeHayemble paboune pexxmumsbl

[TapameTp

3HavyeHne napameTpa

[lyra noCTOAHHOIO TOKa:

cuna ToKa, A

[yra nepeMeHHOro Toka:
4yacToTa paspsaoes, ['uy
douKcupoBaHHoe 3HauyeHue oasbl NoaXKura, rpag.

cuna ToKa, A

YcnoBua poTorpadoupoBaHUA CNEKTPOB:
LLUIMPUHA LWENN, MM

3KCNO3ULUmA, C

10—12

100
60
10—12

0,015
60

Tabnunua 4 — OnvHbI BONH aHANUTUYECKUX NTUHUIA

B HaHOMeTpax

OnpepenseMbin [1nvMHa BONHbLI aHa- | [lNnWHa BONHbLI NMMHUK OnpepenseMbin I1nMHa BOMHbLI aHa- | [1nvMHa BOMHbI TIMHUK
9NeMeHT NTUTUHECKOWU NMUHUK cpaBHeHUA Pt 9NeMeHT NUTU4ECKOWU NMUHUK cpaBHeHus Pt
ANIOMUHNIA 308,215 326,842 MbILLbSIK 234 984 (OOH)
309,270 326,842
396,152 326,842
BucmyT 298,903 285,311 Hukenb 303,794 326,842
306,770 326,842 305,082 326,842
339,299 (OOH)
Weneso 259,940 285,311 OnoBo 283,999 285,311
296,690 326,842 286,333 285,311
302,004 (OOH)
302,107 326,842
30Mn0TOo 267,590 285,311 [Mannagvi 325,878 326,842
312,282 326,842 340,458 326,342
Upnauin 269,423 (OOH) Poawnia 339,685 326,842
322,078 326,842 343,489 326,842
346,204 326,842
Kagmuia 232,928 (OoH) PyTeHui 287,498 285,311
343,647 326,842
Kanbunin 317,933 (OOH) CsuHeL 280,200 (OOH)
283,305 (OOH)
KpeMHui 251,611 285,311 Cepebpo 338,289 (OOH)
288,158 285,311
MarHuin 277,983 285,311 CypbmMa 259,807 (OOH)
279,553 285,311 287,792 285,311
280,270 285,311
MapraHeL 259 372 285,311 Tennyp 238,576 (OOH)
279,482 (OOH)
Meab 324,753 326,842 Xpom 284,325 (OOH)
327,396 326,842
MonunéaeH 313,259 (OOH) LInHK 213,856 (OOH)
334,502 (OOH)
[MTpumeyaHne — (POH) 0O3HAYaET, UTO B KA4YECTBE NMUHUMN CPaBHEHUS BbIOUPAOT ANWHY BOMHbLI, COOTBETCTBYHO-
LLIYHO MUHUMAaIbHOMY NMOYEepHEeHUo POTONNAaCTUHKU PAAOM C aHaNUMTUYECKON IMHMEN ONpeaenaemMoro afieMeHTa (C nio-
60 CTOPOHLI, HO C OAHON U TON Xe ANA AaHHOro afieMeHTa BO BCEX CrneKTpax Ha ooTonnacTUHKe).
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4.5.2 3nekTpoaoaepxarenuun npucnocobrneHus ounLLIalT CMTIMPTOM OT NOBEPXHOCTHBIX 3arpsi3HEHUN.

4.5.3 HaBecky nnaTuHbI NOMELLIAIOT B KpaTep rpacduToBoro anekrpoaa. KoHTpanekrpoaom CnyXuT rpa-
(OUTOBBIN CTEpPXXEHb, 3aTOMEHHbIN Ha nonycdepy UNu yceudeHHbI KoHyc. Mpu ucnonb3oBaHUU B Ka4YecTBe
MCTOYHUKA BO30YXXAEHUS1 AYru NOCTOSAHHOIO TOKa aHanuM3aupyemas npoba ssBnsieTcst aHoOAoM.

4.6 NMpoBeaeHne NaMmepeHUM

4.6.1 [lns nonyveHus rpaayMpoBOMHOro rpadouka ncnonb3ylT cTaHaapTHbie 0bpasLbl coCcTaBa NNaTu-
Hbl UM 06pasubl ANa rpagynpoBKU. CNeKTPbl KaXXaoro ctTaHgapTHoro obpasua (obpasua onsa rpagyupoBKA) U
aHanusupyemon npobbl poTorpadpupyloT B OAUHAKOBbLIX ycrnoBusx. 1nsa kKaxkaoro ctaHaoapTHoro obpasua
(obpasua ana rpaayuMpoBKW) Nony4alT ABe, a ANns aHanusupyemMmomn npobbl — YeTbipe cnekTporpamMmmsl. [1pu
MacCOBOM Aone MmarHus, meaun, cepebpa B npobe b6onee 0,002 % doTorpadpupoBaHue cnekrpa nNpoBoasiT C

NCNONb30BaHUEM TPEXCTyneH4yaToro ocnaburens.

4.6.2 DoTONNACTUHKX NPOSABIAIOT, ONONACKUBAIOT B BOAe, DUKCUPYIOT, NPOMbIBAIOT B MPOTOMHOW BOJE U
cyLuar.

4.6.3 C noMoLLb MUKPOMDOTOMETPA Ha KXKO0W CNEeKTporpaMme U3MepstioT NovepHeHne aHanuTuyec-
KOW NIMHUK ONpeaernsieMoro anemMeHTa Sy 4 ¢, U brimanexatero goHa Sy, U BbIMUCNIAIOT Pa3HOCTb NOYePHEHUI
AS =5, b Sq::- OT nony4eHHbIX 3Ha4YeHUn AS nepexoasaT K 3SHaYeHUAM lg(lnllcb) C NOMOLL IO Tabnuub!, NPU-
BEJEHHOM B NpunoxeHnu A. Vicnonbays sHavenus 1g C u 1g(/;/ 1), nonyyeHHble Ans cTaHAapTHBIX 06pasLios,
CTPOAT rpaayuMpoBoYHbIA rpadouk B koopauHatax (Ig C, Ig (In/1g). TRE (' — maccoBas gons (%) onpeaensieMo-
ro arnemMeHTa B CTaHOapTHOM obpa3sLe (obpasue aAnsa rpaayupoBKU).

4.6.4 o rpagyupoBOYHOMY rpadouKy, UCNONb3ys YeTbipe NnapansnerbHbiX 3HaYeHUs Ig ({n/ 1), nonyyeHn-
Hbl€ MO YeTbipeM CneKkTporpaMmmam Ansi Kaxkaon npobbl, HaXoaAaAT YeTbipe pedynbTaTa napannenbHbIX onpeae-
NEeHUn coaepXaHUs Kaxxaoro aneMeHTa — npuMecu B aHanusnpyemom npobe.

4.7 OueHKa npueMyieMOCTU pe3ynbLTaToOB NapannenbHbLIX onpeAerieHu U NnonyvyeHue OKOHYa-
TerNbHOro pe3yribTaTta aHanusa

4.7.1 llpuemnemMocTb pe3ynbTaTOB NapannenbHbiX onpeaerneHMU OLEHUBAKT B COOTBETCTBUU C
[OCTPUNCO 5725-6 nyTem conoctaBneHust AManas3oHa 3TUX pe3ynbTaTos (A, Xyyyun) C KPUTUHECKUM ANa-
nasoHoM CRy g5(4), NnpyBeaeHHbIM B Tabnuue 2.

4.7.2 Ecnu auanasoH pesynbTaToB YeTblipeX napannenbHbixX onpeaeneHun (X, ... — Xi,,y) He NPeBbI-
luaeT KpuTudeckuid auanasoH CRjg5(4), BCe pesynbTaTtbl NPU3HAKT NpUEeMIIeMbIMUA U 32 OKOHYaTESbHbIN
pesynbTaT aHanusa NpuHUMaloT cpeaHeapudMeTUYecKoe 3HaYeHne pesynbTaToB YeTbipex napannenbHbIX
onpeneneHun.

4.7.3 EcnuananasoH pesyrnbTaToB YeTbipex napannenbHbix onpeaeneHuid npesbiwaeT CRy g5(4), Npo-
BOOAT eLlie YeTbipe NapannenbHbiX onpeaeneHus. PaccumMTbiBalOT KPUTUHECKUIA AMana3oH ANa BOCbMU Naparn-
nenbHbix onpesnenenuii CR, g5(8) no doopmyne

CRp,95(8) = 4,35, (1)

roe s, — CTandaprTHOe OTKITOHEHUE NOBTOPHEMOCTM.

Ecnu ansa nonyyYeHHbIX BOCbMU NapannenbHbIX onpeaeneHui 3HavyeHue (X, — Ayun) HE NPEBbLILLAET
Kputuieckun auanasoH CRg g5(8), To B kayecTBe OKOH4YaTeNbHOro pesynsTaTta aHanuaa NnpuHUMarloT cpefiHe-
apumMeTuyeckoe 3HauvyeHue pes3ynbTaToB BOCbMU NapannenbHbiX onpeaeneHUn. B NnpoTMBHOM crnyyae B
KayecTBe OKOHYaTeNbHOro pesynbTaTta aHanusa NnpuHUMaloT MeauaHy pesynbTaToB BOCbMU NnapannenbHbIX
onpeaeneHun, ecriv B HOpMaTUBHbLIX AOKYMEHTaxX AaHHOro npeanpusaTua He NpeaycMoTPeHO UHOeE.

4.8 KOHTpONb TOYHOCTU pe3ynbTaToOB aHanus3a
4.8.1 KoHTpoONb NpOMeXyTO4YHOW NPeLnu3noOHHOCTU U BOCNIPOU3BOANMOCTMH

[1pr KOHTPONE NPOMEXYTOYHON NPEeLM3NOHHOCTU (C USMEHSILLMMUCA DaKTopaMu oneparopa U BpemMe-
HU) abCconTHOE pacxoXXaeHUe ABYX pe3ynbTaToB aHanusa 0gHOMU U TOM XKe Npobbl, NONy4YeHHbIX pasHbIMU One-
paTtopamMu C UCNOSIb30BaHMEM OJHOr0 U TOro e o6opyaoBaHUS B pa3sHble OHU, HEe AOJMKHO NPeBbILAaThL Npeaen
NPOMEXYTOUYHOMU npeuusnoHHocTu /(7T'0), ykazaHHbIN B Tabnuue 2.

[1pn KOHTPOe BOCNPOU3BOAUMOCTU abCONIOTHOE pacxoXXaeHue AByX pe3ynbTaToB aHanuMsa o4HOU U TOW
Xe npobbl, NonyYyeHHbIX ABYyMSA nabopaTtopusmMu, B COOTBETCTBUU C TpeboBaHUAMUN HACTOSLLLErO CTaHaapTa He
OOIMKHO NpeBbILLaTh Npeaen BOCNpousBoaAMMOCTU R, ykasaHHbIN B Tabnuue 2.

4.8.2 KOHTpONbL NpaBUNbLHOCTMU

KOHTponb NpaBUNbHOCTU NPOBOAAT NyTEM aHanu3a CTaHOapTHbIX 0bpas3yoB nnaTtuHbl. Obpasubl,
ncnonb3yemble Ans KOHTPOnNs npaBUNbHOCTU, HE MOIYT UCNONb30BaTLCA ANA NonyyYeHUs rpaayupoBOYHbIX
3aBUCUMOCTEMN.

akc
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[1py KOHTPONE NPaBUINbHOCTU PA3HOCTb MEXAY pe3yNbTaTOM aHann3a U NPUHATBIM OMOPHbLIM (ATTECTO-
BaHHbIM) 3Ha4YEHUEM CO1epPXKaHUs aneMmeHTa — NpuMecH B CTaHaapTHOM o6pasLie He OMKHa NPeBbILLIATb Kpu-

Tu4yeckoe sHaveHue K.

Kputnueckoe sHaueHue K paccyuTbiBaloT No doopMmyne

K=\/A%T + A%,

(2)

roe Agr — MOrpeLwHoCTb YCTaHOBIEHUs1 ONOPHOro (atreCTtoBaHHOrO) 3HauYeHUs coaepXkaHusi aneMeHTa —
npuMecu B cTaHOapTHOM obpasue;
A — npenen abCconiTHOU NOrpeLLHOCTU pesynbTaTta aHanuaa (3HaueHUsa A npueseaeHbl B Tabnuue 2).

5 CnexTpomeTpuyeckum metoa aTOMHO-3MUCCUOHHOIO aHariv3a ¢ AyroBbim

BO30yxXaeHuem

an CNeKTpoMeTpuy4ieCKkomMm Mmet1oge UCNoJib3yroT q)OTOSHeKTpI/I‘-IeCKMﬁ cnocob permcrpaumin aMMCCHUOH-

HbIX CNEKTPOB.

MeTon no3BonsieT onpeaenuTb coaepXXaHue 3aNeMeHToOB — NpUMEecen B MHTepBanax, NpUBeaeHHbIX B

Tabnuue 5.

Tabnunua 5 — WMHTepBanbl cogepXaHus onpeaensemMbiX 3JIEMEHTOB

B npoueHTax

OnpenenaeMbld 3NeMeHT ViHTepBan conepkanus OnpenenseMblid 3NeMeHT ViHTepBan CoAepXaHus

(MaccoBas gons) (MaccoBas gons)
ANIOMUHUIA 0,0003 — 0,04 Hukenb 0,0001 — 0,04
BucmyT 0,0001 — 0,02 OnoBo 0,0001 — 0,01
[epmMmaHui 0,0001 — 0,007 OcMmuia 0,002 — 0,08
Xene3o 0,0007 — 0,1 [lannagun 0,0003 — 0,1
30M10TO 0,0003 — 0,08 PeHuni 0,0007 — 0,1
Npnauin 0,002 —0,2 Poaoun 0,0007 —0,2
Kaamuia 0,0003 — 0,005 PyTeHnn 0,001 — 0,08
Kanbuui 0,001 — 0,04 CBuHeL, 0,0003 — 0,04
KobanbT 0,0003 — 0,01 Cepebpo 0,0006 — 0,02
KpemHuia 0,0007 — 0,04 CypbmMa 0,0003 — 0,05
MarHunin 0,0003 — 0,04 Tennyp 0,0003 — 0,01
MapraHeL, 0,0001 — 0,02 TuTtaH 0,0007 — 0,005
Meab 0,0003 — 0,02 XpoMm 0,0001 — 0,01
MonubaeH 0,0001 — 0,005 LlnHK 0,001 — 0,04
MbILLbAK 0,0001 — 0,015

5.1 TOYHOCTbL (NPaBUSILHOCTL U NPEeLUUN3INOHHOCTDb)
5.1.1 lNMokaszaTenu TOMHOCTU MeToAa
[loka3aTenu TOMHOCTU MeToAa: npeaen abconiuTHOM NOrpeLlHOCTU pe3ynbTaTtoB aHanusa A (rpaHuubl
MHTepBana, B KOTOPOM NOrPeLLIHOCTb U3MepPeHUN HaxoauTcs ¢ BepoATHOCTLID P = (0,95), ctaHOapTHbIE OTKNO-
HeHWsi NOBTOPSIEMOCTU U BOCMPOU3BOAUMOCTHU, 3HAYEHUs KpuTU4eckoro AvanasoHa CRy g5(4), npeaena npo-
MEXYTOYHOM npeunsnoHHocTu I(70) u npegena BoCNpon3BoAUMMOCTU R — B 3aBUCUMOCTU OT MACCOBOM 0NN
onpenensemMoro anemMeHTa — nNnpuMecu npmeeaeHsl B Tabnuuax 6—38.
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Tabnunua 6 — lNokazaTenu TOYHOCTU METOAA. Onpe,qeneHMe AJTIOMUHNA, BUCMYTA, F’epMaHng, XKele3a, 3010Ta, Kallb-
LS, KobanbTa, KPEMHWA, MarHd, MapraHiua, Meu, MonMdaeHa, MblllbsiKa, HUKEeNs, ofoBa, nannagus, PEHUA, POAUA, PY-

TEHWs, CBUHLIA, cepebpa, cypbMbl, TENNypa, TUTaHa, Xpoma, LIMHKa

B npoueHTax

YpoBeHb coaep- CTaHpapTHoe N
xaHus onpene- | MNpepen abconiot- | CTaHaapTHoe OT- | KpUTUYECKUIA JU- | OTKINOHEHUEe Npo- PeAch nupome- [lpenen BoOCnpo-
y J O4HOM Npe-
nsaeMbiX HOM NOMPELUHOCTU | KNOHEeHWe NOBTO- | ana3oH (R, .(4)| MEXyTO4HOM )KyI:IFGHOHHOGTH M3BOAUMOCTU R
arneMeHToB + A (MaccoBas PAEeMOCTH s, (MaccoBas npeuMsnoHHocT | ;[0) g - (MaccoBas
(MaccoBas oons) (MaccoBad aons) aons) SHTO) (MaccoBast ( (0]'?:)6 o aons)
aons) aonsi) &
0,00010 0,00008 0,000016 0,00006 0,000025 0,00007 0,00008
0,00030 0,00016 0,000044 0,00016 0,000065 0,00018 0,00022
0,00070 0,00028 0,00014 0,00050 0,00012 0,00033 0,00039
0,0010 0,0004 0,0002 0,0007 0,00018 0,0005 0,00006
0,0030 0,0014 0,0007 0,0025 0,0006 0,0017 0,0020
0,0050 0,0022 0,0011 0,0039 0,0009 0,0026 0,0031
0,0070 0,0028 0,0014 0,0050 0,0012 0,0033 0,0039
0,0100 0,0040 0,0020 0,0072 0,0017 0,0047 0,0056
0,020 0,008 0,004 0,014 0,0032 0,009 0,011
0,030 0,009 0,0032 0,012 0,0040 0,011 0,013
0,050 0,012 0,0052 0,019 0,0050 0,014 0,017
0,080 0,017 0,0078 0,028 0,007 0,020 0,024
0,10 0,02 0,0093 0,03 0,011 0,03 0,03
0,20 0,05 0,02 0,07 0,022 0,06 0,067
[TpnmMmedaHune— Ona npoMexyToUyHbIX 3HaYEeHU MacCOBbIX A0Nen nokasaTenu TOYHOCTU HaxoaAaT MeTOAO0M
NMHEUHOW UHTEPNONALU.

Tabnwuua 7 — lNokazatenu ToOYHOCTU MeToaa. OnpeageneHne Mpuams U OCMUS

B npoueHTax

CTtaHaapTHoOE OT-
YpoBeHb coaep- M
) pegen abconoT- | CTaHgapTHOE OT- Kourraeckui au. | GTOHEHME Npo- [lpegen npomMe- Moenen Bocnno-
HARVA OTIPSAC™ - oin NOrpeLUHOCTU | KNOHEHWE MOBTO- P A MEXYTOYHOW | XYTOYHOMW NpeLun- bea g
NAeMbix A ana3soH CR0 95(4) n3BoaAMMocTn R
+ A (MaccoBas PAEMOCTU § = NpeLUn3MoHHOCTU | auoHHocTU [{T0)
arneMeHToB (Mac- r (MaccoBas oons) (MaccoBasa aons)
coBast nonsl) aons) (MaccoBas gons) S TO) (MaccoBasi | (MaccoBas oonsi)
aons)
0,0020 0,0012 0,0004 0,0014 0,0005 0,0014 0,0017
0,0030 0,0014 0,0007 0,0025 0,0006 0,0017 0,0020
0,0050 0,0022 0,0011 0,0039 0,0009 0,0026 0,0031
0,0070 0,0028 0,0014 0,0050 0,0012 0,0033 0,0039
0,0100 0,0040 0,0020 0,0072 0,0017 0,0047 0,0056
0,020 0,008 0,004 0,014 0,0032 0,009 0,011
0,030 0,012 0,006 0,022 0,00580 0,014 0,017
0,050 0,018 0,009 0,032 0,0076 0,021 0,025
0,080 0,024 0,012 0,043 0,011 0,030 0,034
0,10 0,03 0,014 0,05 0,011 0,030 0,04
0,20 0,07 0,036 0,13 0,029 0,08 0,010
[TpyuMmedyaHune — OnNa NpOMEXyTOYHbIX 3HAYEHUUA MACCOBbIX A0NeN noKkasaTennu TO4YHOCTU HaxoaaT MeTOA0M
NMHEUHOW UHTEPNONALUA.




Tabnuya 8 — MNokasaTtenn ToyHOoCTU MeToaa. OnpeaeneHne KagMmus

F'OCT P 52520—2006

B npoueHTax

YpoBeHb coaep-

[Mpeaen abconoT-

CTtaHpapTHoe OT-

KpuUTu4eckun am-

CTtaHaapTHoOE OT-
KNOHEHKWe Npo-

[lpenen npoMe-

[1penen Bocnpo-

WKaHUS KaIMUS HOW NOrpeLuHOCTU | KNOHeHWe NoBTO- ANA30H CRO (4) MEXXYTOYHOM XYTOYHOW npeLu- 13BOAVMOCTY R
(MaccoBas AoNns) + A (MaccoBas pseMocTu s, (MaccoBas d%ﬁ_l ) Npeun3MoHHOCTU | 3MOHHOCTU I TO) (MaccoBas Aons)
aons) (Maccoeas gons) SKTO) (MaccoBasi | (MaccoBas gonsi)
aons)
0,00030 0,00016 0,00004 0,00016 0,000065 0,00018 0,00022
0,00070 0,00043 0,00014 0,000350 0,00012 0,00034 0,00040
0,0010 0,00062 0,00020 0,00072 0,00018 0,0005 0,00056
0,0030 0,0014 0,00036 0,0013 0,0006 0,0017 0,0020
0,0050 0,0022 0,0006 0,0022 0,0009 0,0026 0,0031

[TpmMmedaHune — OAna npoMeXyToYHbIX 3Ha4eHUU MacCOBbIX A0NEN NoKasaTenn TOYHOCTU HaxoaAaT METOA0M JNn-
HEMHOWU MHTEePNONALUN.

5.1.2 MNpaBUNLHOCTL

[na oueHkn cuctemaTnyeckou NorpeLHOCTU AaHHOro MeToaa onpeaeneHusa aneMeHToB — NpuMecen B
nnaTUHe UCNONb3YHT B KAYeCTBE ONMOPHbIX 3HAa4YeHUN aTTeCTOBaHHbIE 3Ha4YeHUA MAaCcCOBbIX J0NEeN 3NIeMeHTOB
B rocyaapCTBEeHHbIX CTaHAapTHbIX obpasuax coctaBa nnatuHbl CO 7003—93 (komnnekt COIln-21) w
[[CO 7351—97 (komnnekT Nn-35) unu gpyrux I CO, He ycTynawLlux no Habopy onpeaenseMbiX 3N1eMeHTOB U
METPOSIONMYECKUM XapaKTEPUCTUKAM.

Cucrematuyeckas norpeLLHOCTb MeToaa Npu ypoBHe 3HauMMocM o = 5 % HesHauumano FOCT P NCO 57254
ONA BCex onpeaensemMbliX 3fieMeHTOB — NpUMeCceU B NN1aTUHE Ha BCeX YPOBHAX onpeaensaeMbiX cogep>XaHum.

5.1.3 lNpeun3noHHOCTDb

5.1.3.1 [Ouana3oH pe3ynbTaToB YeTblipex onpeaeneHnu, Nnofny4eHHbIX Ans 0AHOU U TOU XKe Npobbl 0AHUM
onepaTopoM C UCNONb30OBaHUEM OHOrO U TOro e obopyaoBaHUA B Npeaenax Kpatyanwlero U3 BO3MOXHbIX
MHTEPBanoB BpeMeHU, MOXET NpeBbILLaTh ykasdaHHbIU B Tabnuuax 6—8 kputuyeckuid AnanasoH C R, g5(4) Ans
n=4nolOCTP NCO 5725-6 B cpeaHeM He 4alle oaHoro pasa Ha 20 cny4yaeB npu npaBUNbHOM UCNOJS1b30Ba-
HUKU MEeTOoa.

5.1.3.2 BnpenenaxoagHou nabopartopuu ABa pe3ynbTaTta aHannsa oaHOU U TOM e NpoDbl, NONTy4YeHHble
pa3HbIMK oNepaTopamMun ¢ UICNONb30BaHUEM OOQHOIMo U TOro Xe o6opyaoBaHUs B pasHble AHU, MOTYT pasnuyaTh-
CA C rnpesbllUeHUeM yKasaHHoro B tabnuuax 6—8 npegena npomexyTovHon npeuusnoHHoctn I(7T0) no
[OCT PWNCO 5725-3 B cpeaHeM He vallle oaHOro pasa Ha 20 cnyyaeB npy npaBUNLHOM UCNONb30BaHUU METO-
aa.

5.1.3.3 PesynbTathl aHan“3a ogHOU U TOM e Npobbl, NoONyYeHHble ABYMS NabopaTopusiMun, MOryT pasfu-
4YaTbCsl C NpeBbILLIeHNeM yKkasaHHOro B Tabnuuax 6—38 npeaena socnpoussogumocti R norOCT P NCO 5725-1
B CpedHEeM He Yalle oaHoro pasa Ha 20 cny4vaes npu npaBuibHOM UCMNONb30BaHUU METOAA.

5.2 TpeboBaHuA

5.2.1 O6wme TpeboBaHNA N TpebOBaHNA De30NacCHOCTMH

Obwwue TpeboBaHusA, TpedboBaHus kK obecneveHnto 6e30nNnacHOCTU BbINOMNHSAEMbIX paboT u obecneveHuio
3Konorn4eckon 6e3onacHOCTM — rno HOpMaTUBHLIM AOKYMeHTaM Ha obLiune TpeboBaHUA K MeTO4aM aHanusa
OparoLeHHbIX MeTannoB 1 Crnaeos.

5.2.2 TpeboBaHMA K KBannmnkaumm UCNONHUTENen

K npoBeaeHUo aHanuiaa gonyckarTcs nuua He Mmornoxe 18 net, o6yyeHHble B yCTaHOBIEHHOM Nopsiike U
[onyLLeHHbIe K CaMOCToATEeNTbHOM paboTe Ha ucnonb3yeMom o6opyaoBaHUM.

5.3 CpeacrBa uamepeHun, BCnomoraTtenbHble YCTPOUCTBA, MaTepuanbl U peakTUBLI

CnekTpoMeTp C reHepaTopoM Ayrn NOCTOAHHOIo (NepeMeHHOro) Toka Unu aHanuMTU4eCKUM KOMnneKkc Ha
base cnekTporpada cpegHen aucnepcun ¢ aHanu3aTopoM 3MUCCUOHHLIX criekTpoB Tuna MASC U reHepaTo-
POM OYrn NOCTOSAHHOIO (NepeMeHHOro) ToKa.

Becbl nabopatopHblie no NOCT 24104 ¢ npeaenom gonyckaemon abCcontoTHOM NOrpeLlHoCcTU He bonee
+ 0,001r.

IneKkTpoabl rpagoutoBblie No [1] aMameTpoM 6 MM, 3aTOYEHHbIE Ha YCeueHHbIN KOHYC Unu nonycdgepy, a
Taloke AnamMeTpom 4 MM C KpaTepom rnybnHon 1—3 mm.

CTanbHas npecc-gopma.
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CTaHOK ANng 3aToMKN rpadoUTOBBLIX 311EKTPOoA0B ¢ HAbopoMm dpes.

[1nuTa anekTpu4yeckas C 3aKpbITOU CUpPanbio.

CTakaHbl XMMUYeCcKue TepMOCTOUKHNE.

KucnotaconsHasa oc. 4.noFOCT 14261.

CnunpT aTunoBbin pektudukoBaHHbiv No FOCT 18300.

Boaa auctunnupoBaHHas no FOCT 6709.

CTaHgapTHble 06pa3subl COCTaBa NNaTUHbI C NOMPELLHOCTbI0 aTTeCTOBaHHbIX 3HAYeHUU CoaepXKaHUs NpU-
MeceMn, He npeBbillarLlen 1/3 3HaveHUusa npeaena abcontoTHOM NOrPeLLHOCTU HACTOALLIEro MeToaa ANs Kaxao-
FO YPOBHSA coaep KaHUM.

O6pasubl Ans rpagyupoBku (06pasubl NnaTUHbI C paHee yCTaHOBNEeHHbIMU B JaHHOW NabopaTtopun 3Ha-
YeHUAMUN MaCCOBbLIX A0NeN 3fIeMeHTOB — NMpUMecen).

[lonyckaeTca npuMmeHeHue gpyrux cpeacTB UsMepeHun, BCnoMoraTernbHbIX YCTPOUCTB, MaTeEpUarnos U
peakTUBOB NPU YCNOBUU NOSTyYeHUsI NoKasaTteneu TOMHOCTU, He YCTynarLWuX yKkasaHHbIM B Tabnuuyax 6—38.

5.4 OT60op n nogroToBka Nnpob

5.4.1 Ot6op nabopatopHoOun Npobbl OT CAUTKOB UNu nopoLlka adddUHUPOBAHHOMN NNATUHLI NPOBOASAT MO
[OCT P 52245.

5.4.2 lNpobbl nNaTUHLI MOryTNOCTYNAaTh Ha aHANM3 B BUAE NEHTbI, NPOBONOKU, CTPYXKKU, N'YOKU, NOPOLLKA.

5.4.3 lNpobbl, nocTynarLwine Ha aHanu3 B BUAeE NeHTbl, MPOBONOKN UM CTPYXKKKU, AN yaaneHus noBep-
XHOCTHbIX 3arpsi3HeHUU KUNATAT B CONAHOU KUCNOTe, pa3baBneHHon 1:1, B TeyeHue 10—15 MuH. INony4vyeHHbIN
pacTBOpP CNMBaKT, NPobbl NPOMLIBAOT ANCTUNNIMPOBAHHOM BOAOW AeKaHTauueu 4-5 pas v BbICYLLMBAKOT Ha
Bo3ayxe. MNpobbl nopoLlka u rydbku KUCrnoton He obpabaTtbiBaloT.

5.4.4 OT nabopaTtopHbiX Npod NnaTtuHbl OTOUPAOT NO 4 HaBeCkU, OT 0bpas3LoB ANs rPagyupoBKU UMK
CTaHOAapTHbIX 00pa3uoB — no 2 HaBecku Mmaccou (100 + 5) Mrkaxkpnas. HaBeckun B BUAe NOPOLLKa 3anpeCcCOBbI-
BalOT B KpaTep rpadUTHOro anekTpoaa.

5.5 MNMoaroroBka 060pyaAoOBaHNA K NpOBeAEHUIO U3MEPEHUN

5.5.1 ObopynoBaHue noarotTaBnNMBaloT K paboTe cornacHO MHCTPYKUUAM NO 3KkcnnyaTauuun. nuHbl BOSH
aHanUTU4YeCKUX NMHUKU N pabouune peXxumbl CnekTpomeTpa npueeaeHsl B Tabnuuax 9n 10 cootBeTCTBEHHO. NS
onpeneneHus kagmua (npu maccosou gone meHee 0,001 %) u peHnsa B ayre NOCTOAHHOIO TOKa NPOBOOAT
OOMNONTHUTESNBHYI CheMKY NPU YCNOBUAX, YKa3aHHbIX B Tabnuue 10. [lonyckaeTcs ncnonb3oBaHue Apyrux aHa-
NUTUYECKUX TMHUIA U pabounx pexXxumMoB Npu yCnoBUn Nony4vyeHUa nokasartenem TOMHOCTU, He YCTynatroLLUX yKa-
3aHHbIM B Tabnuuax 6—s~8.

Tabnunya 9 — PekomeHayembie ANUHbI BONH aHaNUMTUYECKUX NMUHUIA

OnpepenseMblil 3NeMeHT TepBan coaepxanms [1NuHa BOMHbLI aHANUTUYECKON NMUHUN, HM
(MaccoBas aons), %
AnroMUHUN® 0,0003 — 0,04 309,271
Bucmyt 0,0001 — 0,02 223,061
[[epMaHunn 0,0001 — 0,007 259,254; 269,134; 270,963
Xeneso® 0,0007 — 0,11 296,690; 304,761
3onoTto* 0,0003 — 0,08 312,282
Upnann* 0,002 —0,2 292.479; 322,078
Kagmui 0,0003 — 0,005 340,365
Kanbuun 0,003 — 0,04 317,933
0,001 — 0,003 396,847
KobanbT 0,0003 — 0,010 340,512; 344,917, 346,280
KpemMHuin* 0,0007 — 0,04 250,689; 251,921; 288,158
MarHuin 0,0003 — 0,04 279,553; 277,983
0,0003 — 0,003 280,269
MapraHeL, 0,0001 — 0,02 259,373, 279,482
Menb* 0,0003 — 0,02 222778
0,0003 — 0,003 327,396

10
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OnpeaensieMblil aNeMeHT

NHTepBan coaepxaHus
(MaccoBas gons), %

I1nnHa BOMNMHbLI aHANUTU4EeCKOW NIMHUU, HM

MonnbaeH 0,0001 — 0,005 313,259; 315,817; 317,035
MbILLbSAK 0,0001 — 0,014 234,984
Hukenb® 0,0001 — 0,04 303,794: 310,547
Onoso* 0,0001 — 0,008 283,999
Ocmuin 0,005 — 0,08 263,713
0,002 — 0,08 283,863, 305,866
[Mannagun® 0,001 — 0,10 292,249; 325,878
0,0003 — 0,005 342,124
PeHuniA 0,003 — 0,11 221,426; 339,93
0,0007 — 0,01 346,047
0,0007 — 0,02 345,181; 346,472
Poaunn® 0,005 — 0,2 326,314
0,0007 — 0,2 332,309
0,0007 — 0,01 339,685
PyTeHun* 0,001 — 0,08 343,674
CBuHeL, 0,0003 — 0,04 280,200
Cepebpo 0,0006 — 0,02 338,289
Cypbma* 0,0003 — 0,05 217.581: 231,147
Tennyp 0,0003 — 0,011 238,576
TuTtaH 0,0007 — 0,005 323,904; 324,199; 334,941
Xpom 0,0001 — 0,01 283,563; 284,324
LINHK 0,001 — 0,04 334,502; 334,557

* OnpeaeneHue nNpoBoAAT METOAOM BHYTPEHHEro ctaHaapTa.

Tadbnunya 10 — PekomeHayemMbie paboune pexumMbl CNEKTPOMETPA

3HaveHWe napameTpa

[lapameTp
OCHOBHasl ChbeMKa HononHuTenbHasa cbeMka (Cd, Re)

[lyra NnOCTOAHHOIO TOKa:
cuna Toka, A 10 — 12 5—06
Lyra nepeMeHHOro Toka:
YyacToTa pa3psagos, 4 100 —
douKkcmpoBaHHOE 3HauyeHue dasbl NoaXxura, rpag. 60 —
cuna Toka, A 10 — 12 —
YcnoBua peructpauum CneKTpoB:
LLULMPUHa LWenu, MM 0,015 0,015
BpeMsl 3KCMNOHUPOBAaHUSA, C 60 30

5.5.2 SnekTpoaoaepXatenu o4MLLAKT CMIMPTOM OT NOBEPXHOCTHBLIX 3arpsi3HEHUM.

5.6 lNpoBeaeHue namepeHun

5.6.1 Hasecky obpasua ans rpaayvpoBKu v aHanmM3anpyemom npobbl NOMeLLaloT B KpaTep rpaouToBO-
ro anektpoaa. KoHTpaneKkTpoaoM Cny>XuT rpadoUToBbIN CTepXXeHb, 3aTOUeHHbIN Ha nonycdepy unm yceueHHbIN
KOHyC. [1py1 ncnonb3oBaHMM B KAY€CTBE UCTOMHUKA BO3OYXKIEeHUs1 AYTM NOCTOSSHHOIO TOKA HAaBeCKa SiIBNSAETCSA

dHOAOOM.
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5.6.2 [1ns nonyyeHus rpagyMpoBOYHOM 3aBUCUMOCTU NPOBOAAT U3BMEpPEeHUe UHTEHCUBHOCTU aHaNMUTU-
YeCKUX NMUHUK onpenensieMbiX 3fIieMeHTOB U NIMHUKU CpaBHEeHUA OANA CTaHOapTHbIX 0bpasuoB (0bpasuoB ons
rpaayupoBku). [Ina kaxxaoro ns onpeaensieMbiX 3f1ieMeHTOB BbiIbUpaloT 0AHY N3 peKoMeHayeMbIX aHanuTu4ec-
KUX NUHUA. 3MepeHns NpoBOAAT NO METOAY BHYTPEHHEro ctaHaapTa ANns crneaylLllyuxX 3rieMeHTOB: antoMu-
HUI, Xenes30, 30Nn10TO0, UPUOUN, KPeMHUN, Medb, HUKEeNb, ONOBO, Nannaavuv, poaunu, pyTeHuu, cypbma. B
KayecTBe BHYyTPEeHHEro ctaHaapTa BblOUMpaT NMHUIO NNaTUHbI 228,048 HM. [1Nns ocTanbHbIX 31EMEHTOB aHanu-
TUYECKUM CUrHanom sensieTcAa abconTHoe 3HavYeHne UHTEHCUBHOCTU NTMHUK 3a BbIMETOM (DOHaA.

M3aMepeHns npoBoAAT ANA ABYX HABECOK CTaHAapTHbIX 06pasLoB cocTaBa NnaTtuHbl nnu obpasuos ons
rpagyupOBKU U MONy4aloT cpefHee 3HavYeHue.

5.6.3 lNonyyaloT rpagyupoBoOYHbIE 3aBUCUMOCTU OTHOCUTENBHOM UK abCONOTHOU UHTEHCUBHOCTU aHa-
NUTUYECKUX NMUHUIA onpeaenseMbiX 3N1IeMeHTOB OT MacCOBOM 0NN 3TUX 3NIeMEHTOB B CTaHOApPTHOM obpasue
(0Bbpasue ana rpagynpoBKU) B KOOpAUHaTaXxX, NpeayCcMOTPEHHbLIX NPOrpaMmMon CNeKTpomeTpa.

5.6.4 3MepsalnT NHTEHCUBHOCTU aHaNUTUYECKUX NMHUIA onpeaenseMbiX 3NeMeHTOB AN KaXKAOW U3
YeTblipeX HaBeCOK NPoDbI.

5.6.5 C nomouwpb rpagynpoBOYHbLIX 3aBUCUMOCTEN MOSy4valT YeTbipe pesynbTaTa napannenbHbIX
onpeaeneHU MacCoBOM AO0NU KaxKAOro onpeaenseMoro anemMmeHTa B npobe.

5.7 OueHka npuemMneMocCcTV pe3ynbTaToOB NapannenbHbIX onpeaeneHU U nonyvyeHue OKOH4Ya-
TerNbHOro pe3ynbTaTta aHanus3a

5.7.1 llpuemMnemMocCcTb pe3ynbTaToB NapannernbHbIX onpeaeneHUMU OLEHUBAKDT B COOTBETCTBUU C
[OCT PUCO 5725-6 nyTem conoctaBneHus AnanasoHa aTux pe3ynbTaToB (AX,, Xy ) CKPUTUHECKUM U a-
nasoHom CRy g5(4), npuBeaeHHbIM B Tabnuuax 6—38.

5.7.2 Ecnun gnanasoH pe3ynbTaToB YeTbipex napannenbHbiX onpeaeneHun (X, ... — A/ HE NPeBbILLa-
eT KpuTU4eckuid inanasoH CRy g5(4), Bce pesynbTaTtbl NPU3HAKOT NpUeMIIEMbIMU U 33 OKOHYATENbHBIN pe3yrbTar
aHanusanpuHMMalT cpeaHeapumMeTU4eCcKoe 3HaueHUe pes3ynbTaToB YeThlipex napannenbHbIX onpeaeneHun.

5.7.3 Ecnu ananasoH pe3ynbTaToB YeTblpex napannenbHbix onpeaeneHui npesbillaet CRy g5(4), Npo-
BOAOAT eLle YeTbipe NnapannenbHbiX onpeneneHus. PaccumMtbiBalOT KPUTUMECKUU Juanas3oH s BOCbMU Naparn-
nenbHbIX onpeneneHuit CRy g5(8) no doopmyne

CR0,95(8) = 4:3 Sp » (3)
roe s, — cTaHgapTHOE OTKIIOHEeHWe NOBTOPSEMOCTH.

Ecnu ansa nonyyeHHbIX BOCbMU NapannenbHbiX onpeaeneHun aHadeHue (X, .. — Ay,,,) He NpeBbILLaeT
Kputudecku amanasoH CR; g5(8), TO B ka4ecTBe OKOHYATENBHOTO pesynbTaTa aHanuaa NnpUuHUMaloT cpeaHe-
apumMmeTuyeckoe pe3ynbTaToB BOCbMU NapannenbHbIX onpeaeneHni. B npoTUBHOM Cny4ae B Ka4eCTBe OKOH-
YaTenbHOro pesynbTarta aHanuisa NnpuHUMalKT MeauaHy pes3ynbTaToB BOCbMU NapannenbHbIX onpeaeneHun,
€CNU B HOPMAaTUBHbIX AOKYMEHTAaxX AaHHOro NpeanpuaTUs He NpeaycMOoTPEHO UHOe.

5.8 KOHTpOsNb TOMHOCTU pe3ynbTaToOB aHanNu3a

5.8.1 KoHTpOINbL NpOMeXyTO4YHOU NPeLN3NOHHOCTU U BOCNPOU3BOAUMOCTH

[1pr KOHTPONE NPOMEXYTOYHON NPEeLM3UOHHOCTU (C USMEHAKLMMUCA (DaKTopaMU orepaTopa U BpemMe-

HU) abCoNTHOE pacxoXXaeHUe ABYX pe3ynbTaToB aHann3a ogHOMU U TOM XXe NPOoObI, NONy4YeHHbIX pasHbIMU One-
paTopamMu C UCNoNb3oBaHUEM OQHOIO U TOro Xe ob6opyanoBaHUSA B pa3Hblie AHWU, He O0MKHO NpeBbIaTh Npeaen
NPOMEXYTOYHOM npeuusuoHHocTu I(170), ykazaHHbIA B Tabnuuax 6—S8.

[1pn KOHTPOIe BOCNPOU3BOAMMOCTU aDCONIOTHOE pacxoXXaeHue AByX pe3ynbTaToB aHanuMsa 0O4HOU U TOW
Xe npobbl, NonyYyeHHbIX ABYyMA NabopaTtopusamMu, B COOTBETCTBUU C TpeboBaHUAMUN HACTOSALLLErO CTaHaapTa He
OOJHKHO NpeBbILLAaTh Npeaen BOCNPoM3BOAUMOCTU R, yka3aHHbIU B Tabnuuax 6—3.

5.8.2 KOHTpONbL NpaBUNbLHOCTMH

KOHTpONb NpaBuUNbHOCTU MPOBOAAT NyTEM aHanusa CTaHAapTHbIX obpasuoB nnatuHbl. O6pasusbl,
UCronb3yeMble Onda KOHTPONA NMpaBUNbHOCTU, HE MOIYT UCMNONb30BaTLCA ANA NonyyYyeHus rpagyupoBOYHbIX
3aBUCUMOCTEMN.

[1py KOHTpONE NPaBUNbLHOCTU PAa3HOCTb MeXy pe3ynbTaToOM aHanus3a u NPUHATLIM ONMOPHLIM (aTTEeCTOo-
BaHHbIM) 3Ha4eHUeM coaepXKaHusi aneMeHTa— NpuMecu B CTaHAAPTHOM obpasLe He AoMKHA NPEBbLILLATL KPU-
TU4YecKoe 3Ha4vyeHue K.

Kputuyeckoe sHauveHue K paccyuTbIBaOT No oopmMyne

K=l +A% (4)

roe A,, — NOrpeLlHOCTb YCTaHOBMEHUA ONOPHOro (aTTECTOBAHHOIO) 3HAa4YeHUs1 COAepXKaHUA areMeHTa —Npu-
MeCU B CTaHaapTHOM obpasle;
A — npeaen abCconTHOM NOMPEeLLHOCTU pe3ynbTaTta aHanusa (3HaveHuss AnpuBeaeHbl B Tabnuuax 6—38).

akc
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[punoxeHue A
(o6sa3aTenbHOE)

Tabnuua sHaueHun lg ( I, / Id))’ COOTBETCTBYIOLUX USMEPEHHbLIM 3Ha4YeHUAM AS [y

[MpuBogmMman Hxke Tabnuua A.1 CnyXuTt ans nepeBoaa U3MepeHHbIX 3HAYEHUMN AS /y nlg IH/I(I).
Tabnuua coaepXxuT pesynbTaThl pacdyeTa no doopmyne

lg I,/T, =1g (10°% /1 —1), (A.1)

rae AS — pasHOCTb NNOTHOCTU NOYEepPHEHUI Ha POTONNACTUHKE;
Yy — (paKTOp KOHTPAaCTHOCTM!.
O603Ha4YMM CyMmMapHy UHTEHCUBHOCTbL NIMHUM BMECTE C (DOHOM In+cp= MHTEHCUBHOCTL POHa N0 MakCUMYMOM

NUHUKU B OTCYTCTBUE NTUHUN Icp- Takkak I 4 b= I+ Icp TO OTHOLLUEHWUE UHTEHCUBHOCTU NUHUN In K MUHTEHCUBHOCTU oOHa
onpeaensoT No popmyne

L/Iy =1, . o/Iy— 1. (A.2)

Ecnu ycnosus CbOTOFpEleMpOBaI:IMFI crnekTpa BblOpaHbl TaK, YTO NOYEPHEHUS NMHUU C DOHOM S, b ¥ ¢oOHa B OTCY-
TCTBUE JIMHWW S, NEXaT B HOPMarbHOM obnacTtu, TO

lgIJI-I-(l}/I(l):AS/Y!P'I[eAS:SJI+(1)_S(1)' (A3)

OTcloaa, NoNb3yACh BbipaXXeHNEM In”cp =1 cb”cp — 1, nonyyaemlg I,—./I(_;p =1g (I + cb”cb — 1) =1lg(1 0ASY 1 ).

TabnuuaA.1 oxBaTbiBaeT Hanbonee BaXxHble A NpakTUKK aHanuTuyeckom pabotbl 3HavyeHna AS /y ot0,05001,9.

Tabnuua cocToOUT U3 ABYX YaCTEN: YaCTU, oxBaTbiBawoLen 3HayeHUna AS /vy 010,05 0o 0,99, nyactu, oxeaTbiBaoLLEN
3HayeHua AS/y o11,00801,9.

B nepBonyactu Tabnuubl B nepeon rpadpe npegcraBneHbl 3Ha4YeHUs AS /vy ¢ ABYMS 3HaKaMy Nocne 3ansaTou, Ldpsl
B rofioBkax gpyrux rpacd ot 0 4o 9 o3HayaloT TPETUX 3HAK NOcne 3ansiTon 3Ha4YeHUua AS/y.

Hanpumep, AS/y=0,537: B nepson rpacde HaxoaaTt 3HauvyeHue 0,53 un B rpadpe ¢ uyudpon 7 onpenensatoT
COOTBETCTBYHOLLEE 3Ha4YeHue norapudpma lg In/ch = (,388.

BTopaa yacTb Tabnuubl NOCTpPOeHa aHanorM4yHbLIM 06pa3oM C TOM pasHULIEN, YTO B NepBOU rpade npuBoaATCS
3HayeHns AS/y C oaHUM 3HAKOM Nocne 3ansaTown, a LUnudpbl B ronoBKkax apyrux rpadg o603Ha4yaloT BTOPOM NOCne 3anaTon
3HaK 3Ha4yeHuss AS /7.

Hanpumep, AS/y = 1,36: B nepBoun rpacde HaxoaaT 3HayeHue 1,3, B rpadpe ¢ undppon 6 HaxoaAaT 3HAYEHUE
norapucpma lgIn/Icp = 1,341.

~ AnasHavyeHnn AS /y, MeHblunx4Yem 0,301, 3HayeHune lgIn/ch oTpuuatenbHoe — 3HaK MMHYC Hag XapaKTepPUCTUKOW
(+1....).
Takkak 1g I | cb”cp = AS/y , To Tabnuua moxeT 6bITb NPUMEHEHA TaKkKe N ANA HaxoXAeHUs 3HavYeHus g In”cp ,

COOTBETCTBYIOLLEro 3HaueHusam 1g I, cb”cb npu nto6oM cnocobe namepeHus.

Ecnu pakTop KOHTPACTHOCTU ¥ HE U3MEPSAIOT, TO BMECTO 3Ha4YeHUn AS /y B Tabnuue npuMeHaoT 3HaYeHUAa AS,
NpyY 3TOM UCMONb3YIT HACTOALLYIO Tabnuuy aHanorMyHeiM 0bpasomM. Ecnm namepeHHoe 3HadyeHne AS = 0,674, ToB nep-
BOU rpage HaxoaaT 3HavyeHue 0,67 un B rpadpe ¢ unmgppon 4 onpeanensatoT 3HayeHue norapudgpma 0,571.

CneayeT OTMETUTb, YTO HarAeHHOe Takum obpasom 3HaueHue 0,571 npeacrtasnsieT cobon He Ig In/ch, alg (1 045 —1 ).
Ha TO4HOCTWM aHanus3a No MeToay « TPEX 3TANTOHOB» 3TO 0OCTOATENLCTBO NPAKTUYECKU HE OTPaXKaeTCH.

Ta6nuya A.1 — 3Hauenus lg (I/I;), COOTBETCTBYHOLUME U3MEPEHHbIM 3HaueHuaM AS [y

AS Iy 0 1 2 3 4 5 6 7 8 9

005 | 1086 | 10906 | 1104 @ 1113 | 1122 | 1130 | 1,39 | 1,147 | 1,155 1,163
006 | 1,171 | 1,178 1186 | 1,193 | 1201 | 1,208 & 1215 | 1222 | 1,229 | 1,236
007 | 1243 | 1249 | 1256 | 1263 | 1269 | 1275 | 1,282 | 1288 | 1,294 | 1,300
008 | 1306 | 1312 | 1318 | 1,323 | 1329 | 1335 | 1,340 | 1346 | 1,351 | 1,357
009 | 1,362 | 1,368 | 1,373 | 1,378 | 1,383 | 1,388 | 1,393 | 1,398 | 1,403 | 1,408
0,0 | 1413 | 1418 | 1423 | 1428 1432 | 1437 | 1442 | 1446 | 1451 1,455
011 | 1460 | 1464 | 1469 @ 1473 | 1477 | 1482 | 1486 | 1490 @ 1494 | 1499
012 | 1503 | 1507 | 1511 | 1515 | 1519 | 1523 | 1527 | 1531 | 1,535 | 1,539
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[podormxerue mabnuust A.1
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AS Iy 0 1 . 3 4 5 5 7 8 9

013 | 1543 | 1547 | 1550 | 1554 | 1558 | 1562 | 1,566 | 1,569 | 1,573 | 1,577
014 | 1580 | 1584 | 1587 | 1591 @ 1595 | 1598 & 1,602 | 1605 | 1,609 | 1,612
015 | 1615 | 1619 | 1622 | 1626 | 1629 | 1632 | 1636 | 1639 | 1642 | 1646
016 | 1649 | 1652 | 1655 | 1658 | 1662 | 1665 | 1,668 | 1671 | 1,674 | 1,677
017 | 1680 | 1684 | 1687 | 1690 | 1693 & 1696 | 1,699 | 1702 | 1,705 | 1,708
018 | 1,711 | 1,714 | 1716 | 1719 | 1722 | 1725 | 1,728 | 1,731 | 1,734 | 1,737
019 | 1,739 | 1,742 | 1,745 | 1748 | 1751 | 1753 | 1756 | 1759 | 1,762 | 1,764
020 | 1,767 | 1,770 | 1,772 | 1775 | 1778 | 1780 | 1,783 | 1786 | 1,788 | 1,791
0,21 1794 | 1796 | 1799 @ 1801 | 1,804 | 1807 | 1809 | 1812 | 1814 | 1817
022 | 1819 | 1822 | 1824 | 1827 | 1829 | 1,832 | 1,834 | 1,837 | 1,839 | 1,842
023 | 1844 | 1846 | 1849 | 1851 | 1854 | 1856 | 1858 | 1,861 | 1.863 | 1,866
024 | 1,868 | 1,870 | 1873 | 1875 | 1877 | 1,880 | 1,882 | 1,884 | 1,887 | 1.889
025 | 1,891 | 1893 | 1896 | 1,898 | 1900 | 1,902 | 1,905 | 1807 | 1,909 | 1,911
026 | 1914 | 1916 | 1918 | 1920 | 1922 | 1925 | 1,927 | 1929 | 1,931 & 1,933
027 | 1936 | 1,938 | 1940 @ 1942 | 1944 | 1946 | 1,948 | 1951 | 1953 & 1,955
028 | 1957 | 1959 | 1961 & 1963 | 1965 | 1,967 | 1,869 | 1,971 | 1974 | 1,976
029 | 1978 1,980 | 1982 | 1,984 1986 | 1988 | 1,990 | 1,992 | 1,994 | 1996
030 | 1,998 | 0,000 | 0002 | 0004 | 0006 | 0008 | 0010 | 0012 | 0014 | 0,016
0,31 0018 | 0020 | 0022 | 0024 002 | 0028 | 002 | 0031 | 0033 | 0,035
032 | 0037 | 0033 | 0041 | 0043 0045 | 0047 & 0049 | 0050 | 0,052 | 0,054
033 | 0056 | 0058 | 0060 | 0062 | 0064 | 0065 | 0,067 | 0069 | 0071 | 0073
034 | 0075 | 0077 | 0078 | 0080 | 0,082 | 0084 | 008 | 0088 | 0,089 | 0,091
035 | 0093 | 0095 | 0097 | 0098 | 0,100 | 0,102 | 0,104 | 0106 | 0,07 | 0109
03 | 0111 | 0113 | 0,114 | 0116 | 0118 | 0,120 | 0,121 | 0123 | 0,125 | 0,127
037 | 0128 | 0130 | 0132 | 0134 | 0135 | 0,137 | 0139 | 0141 | 0,142 | 0,144
038 | 0146 | 0,147 | 0,149 | 0151 | 0,153 | 0,154 | 0,156 | 0,158 | 0,159 | 0,161
039 | 0163 | 0164 | 01166 | 0,168 | 0,170 | 0,171 | 0,473 | 0175 | 0,176 | 0,178
040 | 0180 | 0181 | 0,183 | 0184 @ 0,18 | 0,188 | 0189 | 0,91 | 0193 | 0,194
0,41 0,196 | 0198 | 0,199 | 0201 | 0,203 | 0204 | 0206 | 0207 | 07209 | 0,211
042 | 0212 | 0214 | 0215 | 0217 | 0219 | 0220 | 0,222 | 0223 | 0225 | 0227
043 | 0228 | 0230 | 0231 | 0233 | 0235 | 0236 | 0238 | 0239 | 0241 | 0243
044 | 0244 | 0246 | 0247 | 0249 | 0250 | 0252 | 0,253 | 0255 | 0,257 | 0,258
045 | 0260 | 0261 | 0263 | 0264 | 0,266 | 0267 | 0269 | 0270 | 0272 & 0274
046 | 0275 | 0277 | 0278 | 0280 | 0281 | 0283 | 0284 | 0286 | 0287 | 0,289
047 | 0290 | 0292 | 0293 | 0295 | 0296 | 0298 | 0299 | 0301 | 0,302 | 0,304
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AS |y 0 1 2 3 4 5 6 7 8 9

0,48 0,305 0,307 0,308 0,310 0,311 0,313 0,314 0,316 0,317 0,319
0,49 0,320 0,322 0,323 0,325 0,326 0,328 0,329 0,331 0,332 0,333
0,50 0,335 0,336 0,338 0,339 0,341 0,342 0,344 0,345 0,347 0,348
0,91 0,349 0,351 0,352 0,354 0,355 0,357 0,358 0,360 0,361 0,362
0,52 0,364 0365 | 0367 | 0,368 | 0370 | 0371 | 0372 | 0,374 | 0,375 | 0377
0,53 0,378 0,380 | 0,381 0382 | 038 | 0385 | 0387 | 0388 | 0,389 | 0,391
0,94 0,392 0,394 0,395 0,396 0,398 0,399 0,401 0,402 0,403 0,405
0,95 0,406 0,408 0,409 0,410 0,412 0,413 0,415 0,416 0,417 0,419
0,96 0,420 0,421 0,423 0,424 0,426 0,427 0,428 0,430 0,431 0,432
0,97 0,434 0,435 0,437 0,438 0,439 0,441 0,442 0,443 0,445 0,446
0,58 0,447 0449 | 0450 | 0452 | 0453 | 0454 | 0456 | 0457 | 0,458 | 0.460
0,99 0,461 0,462 0,464 0,465 0,466 0,468 0,469 0,470 0,472 0,473
0,60 0,474 0,476 0,477 0,478 0,480 0,481 0,482 0,484 0,485 0,486
0,61 0,488 0,489 0,490 0,492 0,493 0,494 0,496 0,497 0,498 0,500
0,62 0,501 0,502 0,504 0,505 0,506 0,507 0,509 0,510 0,911 0,513
0,63 0,514 0,515 0,917 0,518 0,519 0,521 0,522 0,523 0,524 0,526
0,64 0,527 0,528 0,530 0,531 0,532 0,933 0,935 0,536 0,937 0,939
0,65 0,540 0,541 0,543 0,544 0,545 0,546 0,548 0,549 0,950 0,551
0,66 0,553 0554 | 0555 | 0,557 | 0,558 | 0559 | 0560 @ 0562 | 0,563 | 0,564
0,67 0,566 0,567 0,568 0,569 0,571 0,572 0,573 0,574 0,576 0,577
0,68 0,578 0,579 0,581 0,582 0,583 0,985 0,586 0,587 0,588 0,590
0,69 0,591 0,592 0,593 0,595 0,596 0,597 0,598 0,600 0,601 0,602
0,70 0,603 0,605 0,606 0,607 0,608 0,610 0,611 0,612 0,613 0,615
0,71 0,616 0,617 0,618 0,620 0,621 0,622 0,623 0,624 0,626 0,627
0,72 0,628 0,629 0,631 0,632 0,633 0,634 0,636 0,637 0,638 0,639
0,73 0,641 0,642 0,643 0,644 0,645 0,647 0,648 0,649 0,650 0,652
0,74 0,653 0,654 0,655 0,656 0,658 0,659 0,660 0,661 0,663 0,664
0,75 0,665 0,666 0,667 0,669 0,670 0,671 0,672 0,673 0,675 0,676
0,76 0,677 0,678 0,680 0,681 0,682 0,683 0,684 0,686 0,687 0,688
0,77 0,689 0,690 0,692 0,693 0,694 0,695 0,696 0,698 0,699 0,700
0,78 0,701 0,702 0,704 0,705 0,706 0,707 0,708 0,710 0,711 0,712
0,79 0,713 0,714 0,716 0,717 0,718 0,719 0,720 0,721 0,723 0,724
0,80 0,725 0,726 0,727 0,729 0,730 0,731 0,732 0,733 0,735 0,736
0,81 0,737 0,738 | 0,739 0,740 | 0742 | 0,743 | 0,744 | 0,745 | 0,746 | 0,748
0,82 0,749 0,750 | 0,751 0752 | 0,753 | 0,755 | 0,756 | 0,757 | 0758 @ 0,759
0,83 0,760 0762 | 0,763 | 0,764 | 0,765 | 0,766 | 0,768 | 0,769 | 0,770 | 0,771
0,84 0,772 0773 | 0775 | 0,776 | 0,777 | 0,778 | 0779 | 0780 @ 0782 | 0783
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OkoHyaHue mabrniuunst A. 7T

AS [y 0 1 2 3 4 5 6 7 8 9
0.85 0,784 0785 | 0786 | 0,787 | 0789 | 0,790 | 0,791 | 0,792 | 0,793 | 0794
0,86 0,795 0797 | 0798 | 0,799 & 0,800 | 0,801 | 0,802 | 0,804 | 0,805 | 0.806
0,87 0,807 0,808 0,809 0,811 0,812 0,813 0,814 0,815 0,816 0,817
0,88 0,819 0,820 0,821 0,822 0,823 0,824 0,826 0,827 0,828 0,829
0,89 0,830 0,831 0,832 0,834 0,835 0,836 0,837 0,838 0,839 0,840
0.90 0,842 0843 | 0844 | 0,845 | 0846 | 0,847 | 0848 | 0,850 | 0851 | 0,852
0,91 0,853 0854 | 0855 | 0856 | 0858 | 0,859 | 0,860 0861 | 0862 | 0,863
0,92 0,864 0,866 0,867 0,868 0,869 0,870 0,871 0,872 0,873 0,875
0,93 0,876 0,877 0,878 0,879 0,880 0,881 0,883 0,884 0,885 0,886
0,94 0,887 0,888 | 0889 | 0,890 | 0892 | 0893 | 0894 | 0,895 | 0,896 | 0,897
0,95 0,898 0,899 0,901 0,902 | 0903 | 0,904 | 0905 | 0906 | 0907 | 0,908
0,96 0,910 0,911 0,912 0,913 0,914 0,915 0,916 0,917 0,919 0,920
0,97 0,921 0,922 | 0,923 0924 | 0925 | 0926 | 0,927 | 0929 | 0,930 | 0,931
0,98 0,932 0,933 0,934 0,935 0,936 0,938 0,939 0,940 0,941 0,942
0,99 0,943 0,944 0,945 0,946 0,948 0,949 0,950 0,951 0,952 0,953
1.0 0,954 0965 | 0976 | 0987 | 0998 | 1,009 | 1020 @ 1,031 | 1042 | 1,053
1,1 1,064 1,075 1,086 1,097 | 1,107 | 1,118 | 1,129 | 1140 | 1150 | 1,161
1,2 1,172 1,182 1,193 1,204 1,214 1,225 1,235 1,246 1,257 1,267
1,3 1,278 1,288 1,299 1,309 1,320 1,330 1,341 1,351 1,362 1,372
1,4 1,382 1,393 1,403 1,414 1,424 1,434 1,445 1,455 1,465 1,476
1,5 1,486 1,496 1,907 1,917 1,527 1,538 1,548 1,558 1,568 1,579
1,6 1,589 1,999 1,609 1,620 1,630 1,640 1,650 1,601 1,671 1,681
1,7 1,691 1,701 1,712 1,722 | 1,732 | 1,742 | 1,752 | 1,763 | 1,773 | 1,783
1.8 1,793 1,803 | 1,813 1824 | 1834 | 1844 | 1854 | 1864 | 1874 | 1.884
1,9 1,894 1,905 1,915 1,925 1,935 1,945 1,995 1,965 1,975 1,986
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bubnuorpacdusn

[1] TY 3497-001-51046676—2001 ['padoutoBble aneKkTpoabl ANA 3MUCCUOHHOIO CNeKTpanbHOro aHanusa
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YOK 669.231:543.06:006.354 OKC 39.060 B39

KrnioueBble cnoBa: addUHMpPOBaHHas NaTUHA, NNaTUHa B CNUTKaX, NNaTUHa B NOPOLLKe, MeTo bl (CNeKTpor-
padU4EeCKMA U CNEKTPOMETPUYECKUA) aTOMHO-3MUCCUOHHOIO aHanusa, NpUuMecu, Ayra NOCTOSAHHOIO TOKa,
[lyra nepeMeHHOoro Toka, CcTaHaapTHble 06pa3sLbl cocTaBa, 06pasLbl ANs rfpaayupoBKWU, NPaBUINbHOCTb METOA
aHanusa, NpPeLu3sMoOHHOCTb MeToa aHanusa, abconioTHas NorpeLlHoCTb, Npeaen NoBTOPSeMOCTU, npeaen
NPOMEXYTOYHON NPELIN3MOHHOCTU, Npeaen BOCNpoU3BOJUMOCTU, KOHTPOIb TOYHOCTU pe3ynbTaToB aHanusa
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