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ctaHgaptoB Poccuiickon ®egepaunmn — MOCT P 1.0—2004 «CtaHaapTusaums B Poccuickon deaepaunu.
OCHOBHbIE NONOXEHNUSI»
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2 BHECEH TexHuuecknm komuteToM no ctaHgaptusaunm TK102 «MnatnHosblie MeTanbi»
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Memporioauu 8 cemu UHmepHem
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MY perynupoBaHuio U MeTponornu
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HAUUWOHANBbHBIA CTAHOAAPT POCCUMCKOW @®EOLEPALUUMU

Mannagun

METOAblI ATOMHO-9MUCCUOHHOIO AHAIU3A
C AYroBbiM BO3BY)XAEHUEM CIMNEKTPA

Palladium
Methods of arc atomic-emission analysis

Darta BBeaeHnsa — 2009—07—01

1 O6nacTtb NpUMeHeHunA

HacTtoswuuin ctaHaapT pacnpocTpaHnsieTcst Ha adhpUHUPOoBaHHBIM Nannaania B CIIMTKaxX U NopoLLKe ¢ Mac-
coBou fonen nannagus He meHee 99,8 %, npeaHasHaYeHHbI ANA NPOU3BOACTBa CNNaBoB, nonydgabpukaTos,
XMMUYECKNX COeANHEHUI Nanagust.

Xumudeckuin coctas acdbpMHUpOBaAHHOO Nannaausa B CAMTKaX U NOPOLLIKaxX COOTBETCTBYET TpeboBaHUAM
FOCT P 52244.

CraHgapT ycTaHaBnMBaeT criekTporpacdudeckuini MeToa aTOMHO-3MUCCUOHHOTO aHanusa (C AyroBbiM
BO3OyxaeHuneM cnekTpa) 4N onpeaeneHns MaccoBon 40NN NPUMECEN: artoMUHUSA, Xenesa, 3010Ta, upuaus,
KanbLus, kobanbTa, KpeMHUsl, MarHus, MapraHua, Mean, HUKens, ofiosa, OCMUS, MITaTUHbI, POANSA, PYTEHUs,
CBUHUaA, cepebpa, CypbMbl, TEMNypa, XpoMa, LIMHKa U CNEeKTPOMETpUYeCKUA METO4 aTOMHO-9MUCCUOHHOTO aHa-
nunsa (c ayroBbiM Bo3BYyXaeHWEM CnekTpa) ANs onpeaeneHust MacCOBOW A0NW NPUMECEt: antoMUHUA, BUCMYTA,
Xenesa, 3010Ta, UpUAans, Kanbums, kobanbTa, KPeMHUS!, MarHusi, MapraHua, Mean, HUKens, ofioBa, oCMus, nna-
TUHBI, PEHUS, poaus, PyTEeHWS, CBMHLA, cepebpa, cypbMbl, Tennypa, TutaHa, XpoMa v LuuHka B adpuHMpoBaH-
HOM nannaguu.

2 CyuwHocTb MeToa0B

MeTOJJ,bI aHanusa oCHOBaHbl Ha UCnapeHUn n BOSGy)K,D.EH MM aToOMOB I'Ip06bl B AyroBoM paspsdge, nuamepe-
HAN NHTEHCUBHOCTU U3NTy4EeHNA aTOMOB onpedensaemMblX snemeHTOB-npmmeceﬂ n nocneayowem onpegene-
HAM MaccoBoW OONM STUX BMIEMEHTOB C MOMOLLbIO PaAYMPOBOYHLIX 3aBUCUMOCTEN, MOSMyYEeHHBbIX Mo
cTaHdapTHLIM 06pasLaM cocTaBa nannagus.

3 HopmaTuBHbIe CCbINKKU

B HacTosLeM cTaHgapTe NCcnonb3oBaHbl HOpMaTUBHbIE CChISIKU Ha criegytoLlme cTaHgapThl:

FOCT P 8.563—96 NocynapcTeeHHasi cuctema obecnedeHust eaMHcTBa uamepeHuin. Metoanku seinon-
HEeHWUs1 USMepeHuin

FOCT P UCO 5725-1—2002 TouHOCTb (MPaBUNbHOCTb U NPELN3NOHHOCTL) METOA0B U pe3ynbTaToB
nsmepeHui. Hactb 1. OCHOBHbLIE NONOXEHWsI U orpeaeneHus

FOCT P UCO 5725-3—2002 TouHOCTb (MPaBUbHOCTb U NPELM3NOHHOCTL) METOA0B U pe3yfbTaToB
nsmepeHnin. Yactb 3. NMpoMexyTouHble nokasaTeny NpeLUmnsmoHHOCTN cTaH4apTHOro MeToda usMepeHuin

FOCT P UCO 5725-4—2002 TouHOCTb (MPaBUNbHOCTb U NPELM3NOHHOCTL) METOA0B U pesyfbTaToB
nsmepeHunin. HYactb 4. OcHOBHble MeToAbl onpedeneHns NpaBuiibHOCTU CTaHA4apTHOro MeTo4a NsMepeHui

FOCT P UCO 5725-6—2002 TouHOCTb (MPaBUbHOCTb U NPELM3NOHHOCTL) METOA0B U pesyfbTaToB
nsmepeHunin. Hactb 6. icnonbaosaHune 3Ha4YeHNIA TOYHOCTU Ha NPaKTUKe

FOCT P 52244—2004 Mannaguii adpHMPOBaHHbIA. TeXHUYecKkne yCcroBus

WUzpanne opnymnansHoe
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FOCT P 52599—2006 [iparoueHHble MeTansbl M ux cnnaebl. O6Wwme TpeboBaHus Kk MeToaamM aHannsa
rOCT 6709—72 Boaa auctunnupoBaHHas. TexHuyeckue ycrosus

FOCT 14261—77 KucnoTa consHan ocoboi UucToThl. TexHU4eckne ycrnosus

rOCT 18300—87 CnupT 3TUNOBLIN PeKTUUKOBAHHBIA TEXHUYECKUIA. TeXHUYeCcKue ycrnosus

FOCT 24104—2001 Becbl nabopaTtopHbie. Obme TexHn4deckue TpeboaHua

FOCT 25336—82 Nocyaa n o6opyaosaHue nabopaTopHble CTeKIISIHHBIE. TUNbl, OCHOBHLIE MapaMeTphbl

1 pasmepbl

HbIX

MpwumeyaHune— Mpy NONb30BaHUM HACTOSILLUM CTAHAAPTOM LienecoobpasHo NPOBEpUTL ASNCTBUE CCbINTOY-
CTaHAapToB B MHMOPMAUMOHHON cucTeme obLlero nonb3oBaHusi — Ha odmumansHoM cante PegepanbHOro

areHTCTBa NO TEXHUYECKOMY PErYNUPOBaHUIO U METPOIOIMM B CeTU IHTEPHET MU MO eXeroqHo n3gasaemomy nHopma-
LUMOHHOMY yKa3aTenio « HaunoHanbHble CTaHAapThbI», KOTOPbIN ONYGNMKOBaH MO COCTOSIHMIO HA 1 AHBaPS TEKyLWero roaa, u
NO COOTBETCTBYIOWMNM €XEMECAYHO N3AaBaeMbIM MHDOPMALMOHHBLIM yKa3aTernsiM, onybrMKoBaHHbIM B TEKyWEM roay.
Ecnu ccbinoYHbIn cTaHAaApT 3aMeHeH (M3MeHeH), TO NPY NONb30BaHUW HACTOSLLMM CTaHAAPTOM cnegyeT pykoBoaCTBO-
BaTbCA 3aMEHSIIOWMNM (M3MEHEHHBIM) CTaHAapToM. Ecnu ccbinoyvHbIn cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONOXEHNEe, B
KOTOPOM AaHa CChINKa Ha Hero, NPUMEHSETCA B 4acTU, He 3aTparnBaroLWwen Ty CCbIrkKy.

POB.

4 TepMUHbLI U onpeaeneHnn

B HacTosweM ctaHgapTe npuMmeHeHbl TepMmnHbl No FOCT P UCO 5725-1 uT'OCT P 8.563.

5 CnekTtporpatpmnyeckuin meToa aTOMHO-3MUCCUOHHOIO aHanus3a ¢ A4yroBbIiM
BO36YyXaeHNeM cnekTpa

Mpu cnekTporpacgpuyeckoMm MeToae UCMonbL3yIoT CbOTOI'paCbW-IeCKyIO perncrTpaunio SMUCCUOHHBIX CNEeKT-

HacTtoswunii MmeToq nossonsieT onpegennTs MacCCoBYyO AON0 3NeMeHTOB-NpUMecen B guanasoHax, npu-

BeJeHHLIX B Tabnuue 1.

Tabnwuuya 1—/nanasoHbl U3MEpeHUIt MacCoBbIX AONEN ONpeaensieMblX ANeMeHTOB

B npoueHTax

HauMeHoBaHme onpesensieMoro [uana3soH namepeHun MaccoBomn AOMU
onementa MoCTOsAHHBINA TOK MepemeHHbI Tok
AnNOMUHUIA O1 0,0005 po 0,0040 Bkniou. Ot 0,0010 po 0,020 Bkntou.
XKeneso Ot 0,0005 po 0,0040 Bkniou. O710,0020 go 0,050 eknioy.
3onoTo Ot 0,0005 po 0,0040 Bkniou. O710,0010 go 0,050 eknioy.
Vpvann Ot 0,0010 go 0,020 Bknioy. O710,0020 go 0,10 ekniou.
Kanbuui Ot 0,0005 go 0,010 Bknioy. O710,0010 go 0,020 eknioy.
Ko6anbTt Ot 0,0010 go 0,020 Bkniou. O710,0010 go 0,020 eknioy.
Kpemnwii Ot 0,0005 po 0,0040 Bkntou. O710,0010 go 0,020 eknioy.
Marnuin Ot 0,0005 po 0,0040 Bkniou. O710,0010 go 0,010 eknioy.
Mapraney Ot 0,0005 go 0,010 Bknioy. O1 0,0010 go 0,020 BknoyY.
Mepgb Ot 0,0005 go 0,0010 Bknioy. O10,0010 go 0,010 BknoyY.
Hukenb Ot 0,0005 po 0,0040 Bkntou. O710,0010 go 0,010 Bkniou.
OnoBso Ot 0,0005 po 0,0040 Bkntou. O710,0010 go 0,020 Bkniou.
Ocmuii Ot 0,0010 go 0,010 Bkntou. O10,0020 go 0,010 Bkniou.
MnatuHa Ot 0,0010 go 0,020 Bkntou. O10,0020 go 0,10 Bkniou.
Poann O1 0,0010 go 0,020 Bkniov. O10,0020 po 0,10 Bkniov.
Pytenwuin Ot 0,0010 po 0,0040 Bkntou. O10,0020 go 0,10 BkNiou.
CeuHey Ot 0,0005 go 0,020 Bknioy. O10,0010 go 0,020 Bknioy.
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OkonyvaHue mabnuysi 1

[dnanasoHbl M3MepeHUin MaccoBbIX Aonen
HaumeHoBaHWe onpenensemoro

onemenra MocTosAHHBIA TOK MepemeHHbIi ToK
Cepebpo Ot 0,0005 go 0,0010 BKItOu. O1 0,0005 go 0,010 Bkntou.
Cypbma O10,0005 po 0,020 BKIiOu. O10,0010 go 0,020 Bkntou.
Tennyp O1 0,0005 go 0,020 ekntoy. O10,0010 go 0,020 Bkntov.
Xpom O10,0010 go 0,020 Bkntoy. O10,0010 go 0,020 Bkntou.
UnHk O1 0,0005 go 0,010 Bkntoy. O710,0010 go 0,020 BkrtoM.

5.1 TouHoCTb (NPaBUNBHOCTbL U NPELU3UOHHOCTD)

5.1.1 MNMokasaTenn TOYHOCTU MeTOAA
MokasaTenu TOYHOCTU MeToda: rpaHuLbl MHTepBana, B KOTOPOM C BeposiTHoCcTblo P = 0,95 Haxogutcs
abcontoTHas NorpeLlHoOCTb Pe3ynsLTaToB aHanmsa (MpunucaHHas NorpeLllHocTb) A, cTaHAapTHbIE OTKIIOHEHUS]
MOBTOPAEMOCTY S, 1 POMEXYTOUHON MPELNINOHHOCTU S (1), 3HAYEHNS KpUTYecKoro ananasoHa CRy gs(4),
npeAena NpOMeXyTOYHOM NPeLIM3UOHHOCTA R)7o, U Mpeaena BOCNPON3BOAUMOCTA R — B 3aBUCMMOCTY OT

MacCOBOI 40NN OnNpeaeseMoro aneMeHTa-nprmec npueeaeHbl B Tabnuue 2.

Tabnwnuya 2—lMokasatenu To4HocTM meToga (P = 0,95)

B npoueHTax

e | SR | o | onoii | oo | Moo
onpenensemMsIx abCconoTHON MOBTOPSIEMOCTH AnanasoH NPOMEXYTOHHON [PEUMAUOHHOCTH BOCMPOU3BOAU-
SHEMEHTOR norpeil_u;ocm S, CR; 05(4) I'IPeLlI/IS?:IV(I:OH)HOCTM Ruto) moctu R

0,0005 0,0004 0,0002 0,0007 0,0002 0,0006 0,0007
0,0008 0,0006 0,0003 0,0010 0,0003 0,0008 0,0010
0,0010 0,0011 0,0004 0,0014 0,0005 0,0015 0,0018
0,0020 0,0029 0,0008 0,0030 0,0015 0,0042 0,0050
0,0030 0,0035 0,0011 0,0040 0,0018 0,0050 0,0060
0,0050 0,0047 0,0017 0,0060 0,0024 0,0067 0,0080
0,010 0,007 0,002 0,007 0,004 0,010 0,012
0,020 0,011 0,003 0,010 0,005 0,015 0,018
0,030 0,013 0,003 0,012 0,007 0,019 0,023
0,050 0,017 0,004 0,015 0,008 0,023 0,028
0,08 0,02 0,007 0,02 0,011 0,03 0,04
0,10 0,02 0,008 0,03 0,012 0,03 0,04

Ansi NpoOMEXYTOUHbIX 3HaYeHWI MacCoBbIX AoMel 3HaueHUs nokasaTenen TOUHOCTU HaXoAAT MeTOA0M
FIMHENHOW UHTepnonALuK No opmyre
AB _AH
CB _CH

A=A, +HX-C,) , 1)
rae X — pesynbTaT aHanusa;
C.,,C, — HUXKHSAA N BepXHAA rpaHULbI nodauanasoHa MaccoBbIX A0NEN, B KOTOPOM HaXoaUTCA pesynbTaT aHa-
nnsa;
A,, A, — 3HaJveHUs nokasartess TOYHOCTU, COOTBETCTBYIOLUME HIDKHEN 1 BepXHel rpaHuuam noaavanasoHa
MacCOBbIX JOSeN, B KOTOPOM HaxXoAUTCA pesynbTaTt aHannsa;
A, — 3HaYeHe nokasarens TOYHOCTU AN pesynbTarta aHanusa X.



rocCT P 52951—2008

5.1.2 MpaBuUnbHOCTb

[nsa oueHkn cucteMaTnYecKom MorpeLHocTU AaHHOro MeToaa onpeesieHus 3NeMeHTOB-NpuMecei B
nannagvuy UCrosnb3yoT B Ka4ecTBe OMNOpHbIX 3HAYEHWUA aTTECTOBaHHbIE 3HAYEHWUS MacCOBbIX A0Mel anemMeH-
TOB B rocyAapcTBeHHbIX CTaHAAapPTHBIX obpasuax coctasa nannagus FCO 7615—99 (komnnekT Ma-36), FCO
7331—96 (komnnekT Ma-28) unu apyrux FCO, He ycTynatoLwumx no Habopy onpeaenseMblX 3NeMeHToB U MeTpo-
NOTNYECKUM XapaKkTepuUcTUKam.

Cucrtemartudeckas norpelHoCTb MeToda Npu ypoBHe 3Ha4umocTu o, = 5 % HesHavuma no FOCT P UCO
5725-4 ansi Bcex onpegensieMelX 31eMeHTOB-NPUMecel B Nannaanmn Ha Bcex YpoBHAX onpeaensieMblxX coaep-
XKaHui.

5.1.3 MNpeunsmoHHoCTb

5.1.3.1 Ounana3soH pe3ynbTaToB YeTbipex onpeaeseHni, nonyvyeHHbIX AN 04HOA U TON e Npobbl 0ogHUM
onepaTopoM C UCMOMb3OBaHNEM OOHOMO 1 Toro e 06opyaoBaHuMs B Npedenax Kpatyailuero ns BO3MOXHbIX
WHTepBaros BpeMeHM, MOXET NPeBbILLaTh ykasdaHHbli B Tabnule 2 Kputuieckuin AnanasoH CR, o5(4) ansn=4
no FOCT P NCO 5725-6 B cpeaHeM He Yalle ogHoro pasa Ha 20 criyyaes npu npasuibHOM UCMONb30BaHNN
meToaa.

5.1.3.2 BnpeaenaxoaHoi nabopaTopun asa pesynbTaTa aHansa 04HOM U ToM e Npobbl, Nony4YeHHbIe
pasHbIMW oriepaTopamMm ¢ UCNob30BaHNEM OAHOMO U TOro e 060pyaoBaHus B pasHble AHW, MOTYT pasnuyate-
€A1 C NMpeBbILLeHeM ykasaHHoro B Tabnuie 2 npejena npomMexyTo4HoN NpeLnsuoHHOCTH R, 1, no FOCT P
NCO 5725-3 B cpegHeM He Yalle ogHoro pasa Ha 20 crny4Yaes npw npasuibHOM UCMONb30BaHUN MeToa.

5.1.3.3 PesynbTaThl aHannaa ogHoOM 1 Tol e Npobbl, Nofyd4eHHble AByMS nabopaTopusimm, MOTyT pas-
nn4aThCA C NpeBbILEHNEM ykasaHHoro B Tabnuue 2 npegena socnponssoanmoctm RnoFOCTPNCO 5725-18
cpedHeM He Yalle oaHoro pasa Ha 20 cnyyaes npu NpaBuiibHOM UCTONb30BaHUN MeToaa.

5.2 TpeboBaHus

5.2.1 O6wue Tpe6oBaHusa U Tpe6oBaHUA GesonacHocTU

O6wure TpeboBaHUs kK MeToay aHanu3a, TpeboBaHua Kk obecrnedeHno 6e3onacHOCTU BBINOMHAEMbIX
paboT 1 obecnedeHunto akonoruyeckoi 6esonacHoct — no FOCT P 52599.

5.2.2 Tpe6oBaHuA K KBanuduKaLmum McnonHuTenen

K BbINONHEHUIO aHanu3a gonyckaTea nuua He monoxe 18 net, o6yveHHbIe B yCTaHOBMNEHHOM NOPAAKE U
AonyLUeHHbIe K caMOCTOATENbHOM paboTe Ha Ucnonb3yeMoM 0b6opyaoBaHMK.

5.3 CpepnctBa U3MepeHUin, BcnoMorartenbHble YyCTPOMNCTBa, MaTepuanbl U peakTUBbI

CnekTporpad angpakuMoHHbIN C TPEXTTMH30BOW CUCTEMOW KOHAEHCOPOB, NpeAHa3HavYeHHbI 451 Nony-
YeHust cnekTpoB B AnanasoHe 240—350 HM, ¢ o6paTHoi NnuHelHol aucnepcueit 0,6—0,7 HM/MM.

leHepaTop Ayr1 NOCTOSAHHOIO UMK NepeMeHHOro Toka cunon 4o 15 A.

MukpogeHcUTOMETp, NpegHa3HauYeHHbIA AN U3MepPEeHUs ONTUYECKON NITOTHOCTU (NoYepHeHUs1) cnekT-
panbHbIX MMHUA.

Becbl nabopatopHeie no FTOCT 24104 ¢ npegenom gonyckaemoi abcontoTHOM norpeluHocTu He 6onee
+0,005r.

OnekTpoawl rpacduToBbie Mo [1] avameTpom 6 MM ¢ KpaTepoM rinybuHon 1—3 MM 1 gnameTpom 4 MMm.

OnekTpodbl rpacuToBble No [1] aMameTpoM 6 MM, 3aTOUEHHbIE Ha nonycdepy NN yce4eHHbIA KOHYC.

doTonnacTUHKK cnekTpanbHble, obecnevmBaoLme HopMasnbHoe NoYepHeHUe B CneKkTpansHOM auana-
30He 240—350 HMm.

MpoasuTenb KOHTPACTHLIA 1 huKcax Ana poTONIaCTUHOK.

MNnuTa anekTpudeckasl ¢ 3aKpbITON CNUpanblo.

CrakaHbl xumuiyeckue Tepmoctorikue no FOCT 25336.

Kucnota conaHasa o.c.4.no FOCT 14261.

CnnpT aTUNOBLIN pekTudunkoBaHHbIN No FOCT 18300.

Boaa auctunnuposaHHas no FOCT 6709.

O6pasubl ana rpagynpoBku (obpasubl nannagusa ¢ paHee YCTaHOBIEHHBIMU 3HAYEHUAMU MacCOBbIX
Jonen anemMeHToB-nNpuMecen).

CraHgapTHble 0bpasubl cocTaBa naniagusl ¢ NOrpellHOCTbI0 aTTeCTOBaHHbLIX 3HAYEHWA MacCOBbIX
aonewn npumecen, He npesbiwatoLlein 1/3 sHayeHus npegerna abconioTHON NOrPELHOCTU HacTosILero MeToaa
ANS KaXA0T0 YPOBHS MAaCCOBbIX A0SIEN.

[onyckaeTca npuMeHeHWe Apyrux cpeacTB U3MEpPEHU, BCroMmoraTenbHblX YCTPOWUCTB, MaTepuanos u
peakTUBOB NPU YCNOBUM NOJTy4EHUs] MoKasaTerne TOUHOCTU, He YCTYNatoLmX ykasaHHbIM B Tabnuue 2.

5.4 OT60p U nogroToBKa Nnpo6

5.4.1 Ot60p nabopatopHoi Npobbl OT CAUTKOB UMK NopoLuka adpPUHUPOBaAHHOrO Nanagnsa NpoBoaAT
noFOCT P 52244,
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5.4.2 MpoBbl nannagus MOryT nocTynaTb Ha aHanW3 B BUAE 1IEHTbI, NPOBOMOKA, CTPYXKKM, rybku, no-
poLLKa.

5.4.3 Mpo6bl, nocTynatowme Ha aHanuns B BuAe NeHTbl, NPOBOSIOKU MW CTPYXKKW, AN yAaneHus nosepx-
HOCTHBIX 3arpA3HeHUA MOMELLAIOT B CTEKNAHHBIN CTakaH U KUNATSAT B pacTBOPe CONSAHON KUCNOTLI, pa3baBneH-
Hon 1:1 B TeueHne 10—15 muH. Mony4YeHHbIN pacTBOp CnuBatoT, NPobbl NPOMBIBAIOT AUCTUNNMPOBAHHOM
BOAOW AekaHTauuend 4—5 pas W BbICYWKBaOT Ha Bosayxe. Mpobbl nopowka M ryGkM KUCIOTOW He
obpabaTbiBatoT.

5.4.4 OTnpo6 nannaaus, NocTynawLWwmnx Ha aHanus, oTbupatoT no 4 HaBecku, 0T 0BpasLoB AN rpagyu-
POBKM UMK cTaHaapTHLIX 06pasLoB — no 2 Haseckun maccoli oT 100 go 150 Mr kaxaas B 3aBUCUMOCTUN OT rNybu-
Hbl MCMOMb3yeMbIX 3MEKTPOA4OB, HO OAMHAaKOBbIE ANS OAHOW cnekTporpaMmbl. HaBecku B Buae mnopoLuka
3anpeccoBbLIBAOT B KpaTep rpadMToBOro arekTpoja.

5.5 MogroTroBka o6opyaoBaHUA K NPOBeAEHUI0 U3MePEHUN

5.5.1 O6opyaoBaHuie noagroTasIMBatoT K paboTe CornacHo NMHCTPYKLMSAM Mo aKkennyaTauun. JnnHel BOH
aHanMTUYeCKUX NMMHUIA U MNHUIA cpaBHeHNs1, paboune pexxnmbl MpUBOPOB, pekoMeHAyeMbie ANS BbINOMHEeHUs!
aHanusa, npuBeaeHbl B Tabnuuax 3 n 4 cooTBeTCTBEHHO. A5 KaXkaoro onpegensiemMoro anemeHTa BbibupaioT
OfHY M3 pekoMeHAyeMbIX AIMH BOMH. [onyckaeTcsl UICMOfb30BaHUE APYIUX MUHUA U pabounx pexnmos npu
YCMoBUM Nony4YeHUs nokasaTenen TOUHOCTH, He YCTYNaloLLmX ykasaHHbIM B Tabnuue 2.

Tab6nunuya 3 — [OnuHbl BONH aHANUTUYECKUX NUHUIA

B HaHomeTpax
HaumeHoBaH1e onpeaenseMoro . [nvHa BOMHBI IMHUKM CPABHEHUs
ﬂJ'II/IHa BOJIHbI aHANUTUYECKOU NMUHUN -
anemMeHTa (nannagun)

AnNOMUHUIA 309,27 ®oH, 306,61
XKeneso 302,06 doH, 302,17
3onoTto 267,59 boH, 268,62
Wpuauii 266,47 ®oH, 268,62

322,0 ®oH, 321,89
Kanbuwnn 315,89 ¢oH, 321,89
KobanbT 241,16 ®oH, 268,62

345,35 ®oH, 302,17
Kpemuuii 288,15 ®oH, 302,17
Maruunin 285,21 ®oH, 302,17

280,2 ®oH, 302,17
MapraHeu 259,37 ®oH, 268,62

260,57 ®oH, 268,62
Meab 324,75 ®oH, 321,89

327,3 ®oH, 321,89
Hukenb 341,47 ®oH, 332,09

301,2 ®doH, 302,17
OnoBo 286,33 don, 302,17

317,5 doH, 321,89
Ocmuii 283,86 doH, 268,62
MnatuxHa 270,58 doH, 268,62

299,4 doH, 302,17
Poguii 332,30 doH, 332,09
PyTtennn 366,13 doH, 356,66

298,89 doH, 302,17
CBuHel 283,30 ooH, 302,17
Cepebpo 328,06 doH, 328,72

338,2 doH, 332,09
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Okonyarue mabnuubl 3

HaumeHoBsaHue onpegensiemoro [LNMHA BONHLI AHANMTUNECKOI TIHM [nuHa BonHbI nuHmn cpaBHeHus
anemeHTa (nannagun)
Cypbma 287,7 ®oHn, 302,17
Tennyp 238.5 ®oH, 268,62
Xpom 284,32 PoH, 268,62
286,51 ®oH, 268,62
LnHk 334,5 doH, 332,09

MpunmedyaHune— DoH 03Ha4aeT, 4TO B KAYECTBE NUHUN CPABHEHUS BbIGMPAIOT ANWHY BOMHbI, COOTBETCTBYIO-
WYyI0 MUHUMAmNbHOMY MOYEePHEHMI0 (HOTONNACTUHKU PSAOM C aHANUTMHYECKOW NUHWEW OnpeaensiemMoro snemeHTa
(c ntoGow CTOPOHbI, HO C OAHOW U TOW Xe ANA AAHHOTO 3MIEMEHTa BO BCEX CNeKTpax Ha (POTOMNAacTUHKeE).

Tabnwuuya 4 — PekomeHgyembie paboune pexumsl

HaumeHosaHue napametpa 3HaueHue napameTpa

[lyra nocTosiHHOro TOKa:

cuna Toka, A 10—12
[lyra nepemeHHOro Toka:

vyacroTa paspsgos, 'y 100
uKeMpoBaHHOE 3HaveHue dasbl nogxrura 60°
cuna Toka, A 10—12
Ycnoeusi hoTorpacmpoBaHns CrieKTpoB:

LUMPVIHA Wenu, Mm 0,015
KCno3nuus, ¢ 60

5.5.2 3nekTpogoaepxaTtenu u npucnocobneHnst oUULLLaloT CNUPTOM OT MOBEPXHOCTHLIX 3arpA3HEHNNA.

5.5.3 BkrntouatoT BoAAHOE oXaXaeHue anektpogoaepkarenen.

5.5.4 ToaroToBNEHHYO K aHanuM3y HaBecKy nannagus NoMeLatoT B kpaTep rpadUToBOro anekTpoaa.
KoHTpanekTpoaoM crnyuT rpacpuUTOBLIA CTepXKeHb, 3aTOYEHHbIN Ha nonycdepy unmn yceyeHHbin koHyc. Mpu
UCNOMb30BaHUN B Ka4ecTBe UCTOYHMKA BO36BYKAeHMs Ayri NOCTOAHHOO Toka aHanuaupyemas npo6a asnseT-
Csl aHOAOM.

5.5.5 MexaneKkTpoaHbliA MPOMEXYTOK yCTaHaBNMBAKOT NO YBEMUYEHHOMY U306paXkeHnIo Ayri Ha 3KkpaHe
NpoMeXyTOoYHOM AnadparMbl 5 MM 1 NOAAEPKUBAIOT CTPOrO NOCTOSHHBIM, KOPPEKTUPYA ero B TeYeHne Bcein
3KCMO3NLUN.

5.6 MNMpoBeaeHue UsMepeHUn

5.6.1 [1ns nony4eHus rpagyMpoBOYHOro rpadmka Mcnonb3yoT cTaHAapTHble 0bpasLbl cocTasa nanna-
auns unn obpasubl ANs rpagyvMpoBkK. CnekTpbl KaXaoro ctaHgapTHoro obpasua (0bpasua aAna rpagynposku) n
aHanuaupyemoi1 npobbl oTorpacdupyoT B 0AMHAKOBBLIX YCnoBusX. [Ans kaxaoro craHgapTHoro obpasua
(o6pasua ana rpagyupoBKK) Nony4valoT ABe, a AN aHanuM3upyemon npobbl — yeTbipe cnekTporpammel. Mpu
MacCcOBOW iofe 3MeMeHTOB B Npobe, NpeBbiluaoLen 3Ha4eHne BepxHei rpaHnLbl MHTepBana cogepkaHuin ¢
MCMONb30BaHMEM MOCTOSIHHOIO TOKAa, ykasaHHoW B Tabnuue 1, doTorpadupoBaHme CNeKTpPoB NpoBoaAT
NOBTOPHO C NPUMEHEHNEM MePEMEHHOTO ToKa.

5.6.2 doTONNACTUHKM NPOSABISAIOT, OMOMACKUBAKOT B BoAe, (PUKCUPYIOT, MPOMBIBAIOT B NPOTOYHON BoAe U
cywar.

5.6.3 C NomMoLLbio MUKPOAEHCUTOMETPA Ha KaXXaoW CnekTporpaMMe U3MepsiloT NoYepHeHne aHanutu-
YeCKOW NIMHWUA onpeaensaemMoro anemerTa S, ol 6nusnexauwero coHa S, 1 BLINMCTIAOT pa3HOCTL NoYepHe-
HAMAS=S, , o= Sq,. OT nonyyeHHbIX 3HaYEHNN AS NepexogsT K 3HaYeHUAM Ig(In/Id)) cnomMoLbto Tabnnupl A.1,
npuBefeHHo B npunoxeHun A. Ucnonbays 3Hadenns IgC v Ig(Z, /1, ), nonyveHHble ANs cTaHAAPTHBIX 0Bpas-
LOB, CTPOSIT rpayMpoBOYHEIN rpaduk B koopanHaTax: IgC — Ig(]nlzp), roe C — maccoBas 4ons onpegensie-
MOro afieMeHTa B cTaHgapTHoM obpasLe (obpasue Ansa rpagynposku), %.

5.6.4 B obnacTu BepxHel rpaHuLbl AnanasoHa MaccoBbIX AoNen onycKaeTca NOCTpoeHne rpagympo-
BOYHbIX rpacunkoB B koopauHaTax: AS — IgC, rae AS — pasHOCTb NoYepHEHNA aHaNUTUYECKON IMHUA U NTNHUN
cpasHeHus (nannagui).
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5.6.5 INo rpagynpoBo4HOMY rpadmky, UCTIONbL3YS YeTbIpe napannesnbHbix 3HaveHns I9(1,/1,,) nubo AS,
COOTBETCTBEHHO, MOMyYEHHbIE MO YeTbIPeM CNeKTporpaMmmam Asist Kaxkaon Npobbl, HaXoAAT YeThIpe pesynbTa-
Ta NapannesbHbIX orpeAeneHnini MacCcoBON A0NU KaXKA0ro afieMeHTa-NpuMecu B aHanusnpyemon npobe.

5.7 OueHKa NpUeMINeMOCTU pe3ynbTaToB NapannenbHbIX onpegeneHUn U nonyvyeHue OKoH4a-
TeNnbHOro pe3ynbTata aHanusa

5.7.1 MNpuemnemocTb pe3ynbTaToB MNapannesibHbIX OnpeaesieHnin OLeHMBalT B COOTBETCTBUMN C
rOCT P NCO 5725-6 nyTeM conocTasneHns auanasoHa sTUX pesynbTaTtoB (X, — Xyu.) € KPUTU4ECKkuM ana-
nasoHom CR 45(4), NpuBeieHHbIM B Tabnuue 2.

5.7.2 EcnuavanasoH pesynbTaTos YeTbipex napasniensHolx onpeaeneHni (X, . . —X,,,,) He npesbiliaet
KpuTuieckuii ananasoH CRy g5(4), BCe pesynbTarbl NpU3HaOT NPUEMNEMbBIMUI U 38 OKOHYaTENbHbIA pesynbTar
aHanusa npuHUMaloT cpegHeapudmeTuyeckoe 3HavyeHue pesynbTaToB YeTbipeX NapannenbHbiX onpeae-
neHui.

5.7.3 EcnuauanasoH pesynbTaToB YeTbipex napannesbHbiX onpeaeneHuii npesbiwaeT CRoyg5(4), npo-
BOAOAT eLle YeTbipe NapannesbHbiX onpeaeneHus.

PaccuuTbiBaloT KpMTUYECKMI1 AUanasoH AN BOCbMU naparienbHbix onpegeneHuin CRy 45(8) no dop-
myne

aKke

CRy5(8) = 4,3S,, @)

rae S, — cTaHAapTHOE OTKIOHeHWe NOBTOPAEMOCTU.

Ecnu ans nonyyeHHbIX BOCbMU NapanienbHbiX onpeaeneHnin sHadedune (X,,,.. — X,,.) He NpesblwaeT
KpuTUeckuii auanasoH CRy ¢5(8), To B ka4ecTBe OkoHUaTeNbHOro pesynbTara aHanusa npuHuMatoT cpeaHe-
apudmMeTnyeckoe 3HavyeHUe pesynbTaToB BOCbMU NapasnenbHbIX onpedeneHyin. B npoTusHom cnyyae B
KavyecTBe OKoHYaTesNbHOro pesynbtarta aHannsa nNpuHUMaloT MeanaHy pesyrbTaToB BOCbMWU napannenbHbIX
onpeaeneHnin, ecrn B HOPMaTUBHBIX AOKYMEHTaxX AaHHOro NpeAnpusTUst He MpeayCcMOTPEHO UHOe.

5.8 KoHTponb TOYHOCTU pe3ynbTaToB aHann3a

5.8.1 KoHTponb npomexyTouyHON NpeLu3noHHOCTU U BOCNPOU3IBOAUMOCTU

MpK KOHTPOE NPOMEXYTOHHOW NPELU3NOHHOCTH (C M3MeHAIWMMUCA hakTopamu onepatopa U Bpeme-
HU) aBComoTHOE pacxoxaeHue ABYX pe3ynbTaToB aHanM3a ogHoN 1 Tol ke Npobbl, NoyYeHHBbIX PasHbIMU One-
paTopamm C UCMob30BaHUeM OAHOIO U TOro e 0b6opyAoBaHuUs B pa3Hble AHU, He AOMKHO NpeBbiwaTh npegen
MPOME3KYTOUHON NPELIN3NOHHOCTU Ry (1o YkasaHHbIA B Tabnuuie 2.

Mpwv KOHTPONE BOCNPON3BOANMOCTM abCcomnoTHOE pacxoXaeHue ABYX pe3ynbTaToB aHanusa ogHon U Ton
e nNpobebl, NonyvyeHHbIX ABYMSA nabopaTtopusiMu, B COOTBETCTBUM C TPeBOBaHUAMU HACcTOALEro cTaHAapTa He
AOIPKHO NpeBbILWaTh Npeaer BOCNpon3BoAMMOCTU R, ykasaHHbIV B Tabnuue 2.

5.8.2 KoHTponb npaBUNbLHOCTU

KoHTponb npaBnnbHOCTU NPOBOAAT NyTEM aHanu3a cTaHaapTHbIX 06pasuoB cocTaa nannagua. O6pas-
Libl, MCMOMb3yeMble ANt KOHTPOTS NPaBUITbHOCTU, HE MOTYT UCTIONb30BaTLCA A5 NONYYEHUA rPaayUPOBOYHBLIX
3aBUCUMOCTEN.

Mpu KOHTPOE NPaBUNBHOCTU PAa3HOCTb MEXAY pe3yribTaToM aHanu3a v NPUHATHIM ONOPHLIM (aTTeCTo-
BaHHbIM) 3Ha4YeHVeM MaccoBOW AONW afeMeHTa-NpMMec B cTaH4apTHOM obpasue He AoSKHa NpesbliwaTh
KpuTuyeckoe 3HaveHue K.

Kputuyeckoe sHaveHue K paccuuTbiBaioT no doopmyrie

K=1A2, + A2, 3)

rae A, — NOTPELIHOCTb YCTaHOBIIEHNA ONMOPHOTO (aTTECTOBAHHOIO) 3HAYEHUA MaccoBOW AONU 3nemMeHTa-
npumecu B cTaHaapTHOM obpasLie;
A— rpaHuLbl UHTepBana abCcosioTHON NorpeLlHOCTM pesyfbTaTa aHanusa (3HaveHusa A npusefieHbl B
Tabnuue 2).

6 CneKkTpoMeTpuuyecKui MeTod aTOMHO-3MUCCUOHHOrO aHanu3a ¢ AyroBbIM
BO30YyXAEHUEM cnekTpa

Mpy cnekTpoMeTpU4EecKkoM MeToAe UCTONb3YIOT (DOTO3INEKTPUYECKUA cnocodb perucTpaumnm aMMCccuoH-
HbIX CNIEKTPOB.

MeTop no3BonsieT onpeaenMTb MaccoBbIe 40NN NEMEHTOB-NPUMECei B AnanasoHax, NpuBeAeHHbIX B
Tabnuue 5.
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Tabnwuuya 5 —/lvanazoHbl 13MEPEHNI MacCOBbLIX JOMNEN OnNpeaensieMbiX aNIEMEHTOB
B npoueHTax

HaumeHoBaHue HaumeHosaHue .
onpenensiemoro [uana3soH Mﬁmepenuﬁ onpeaensiemMoro Mvana3soH M§Mepeva|
oneMenTa MacCOBOW 0NN SmemeHTa MacCcoBOW A0

AntomuHun OT10,0002 po 0,040 Bkniou. Ocmnn O710,0003 pgo 0,010 ekniou.
BucmyT Ot 0,00010 go 0,010 Bkniou. MnatuHa O710,0010 pao 0,10 ekniou.
XKeneso Ot 0,00010 go 0,10 Bkniou. Pennn Ot 0,0005 pgo 0,0060 Bkntoy.
3onoTto O710,0002 po 0,050 Bkntou. Poaun OT10,0010 go 0,10 Bkntou.
Wpwann Ot10,0010 g0 0,10 BKmtOM. PyTenuit OT10,0010 Ao 0,10 Bkntou.
Kanbuuni Ot 0,0004 pgo 0,020 Bkntou. Csureuy Ot 0,0002 pgo 0,020 Bkntou.
KobanbT Ot 0,00010 go 0,010 BkntOM. Cepebpo OT1 0,0005 pgo 0,020 Bkntou.
KpemHuii OT10,0002 po 0,040 Bkntou. Cypbma OT10,0010 po 0,050 Bkntou.
Marnui OT1 0,00010 po 0,030 Bkntou. Tennyp OT1 0,0005 po 0,010 Bkntou.
Mapranev, OT1 0,00010 go 0,010 Bkntou. TuTtaH Ot 0,00010 go 0,0050 Bkntou.
Megp OT1 0,00010 po 0,030 Bkntou. Xpom Ot 0,0003 pgo 0,030 ekntou.
Hukenb O71 0,00010 po 0,050 Bkntou. LnHk O710,0003 pgo 0,030 Bkntou.
Onoso O71 0,00010 po 0,020 Bkntou.

6.1 ToyHOCTbL (NPaBUNBLHOCTL U NPELU3UOHHOCTE)

6.1.1 lNokasaTenu TOYHOCTU MeToAa
MNokasaTenu TOUHOCTM MeToAa: rpaHuLbl MHTepBana, B KOTOPOM ¢ BepoATHocTIo P = 0,95, HaxoauTca
abcontoTHas NorpewHoCTb pesybTaTtoB aHanusa (NpunucalHas NorpelHocTb) A, CTaHAapTHLIE OTKIIOHeHUs!
MOBTOPSAEMOCTY S, 1 NPOMEXYTOHHOMN NPELIMSUOHHOCTU S)rq), 3HAUEHUS KPUTUHECKOTO AnanasoHa CRy o5(4),
npeaena NpoMexyTo4HOW NPeLnsnoHHOCTU R 1o, M Npeaena BOCMPOU3BOAUMOCTU R — B 3aBUCUMOCTU OT

MaccoBO 0NN onpegendeMoro aneMeHTa-npuMmecu, npuseaeHol B Tabnuue 6.

Ta6nwua 6 — lokasatenu TouHocTn metopa (P = 0,95)

B npoueHTax

YpoBeHb paHuLbI CranpaptHoe . CrannaptHoe MNpenen

MACCOBBIX ZONei whTepsana OTKITOHEHME Kputnueckun OTKNIOHEHUE NPOMEXKYTOUHOV Mpegen

onpenensiembIx abconoTHom MOBTOPSEMOCTH %"’: na::zr)a NPOMEXYTOUHOM | npeunanonHocTy | BOCTPONSEOAU-
3NEMEHTOB NorpewHocTn + A S, 095 MPEUNsOHHOCTU Riro) moctu R
Syro)

0,00010 0,00007 0,00002 0,00008 0,00003 0,00009 0,00011
0,0003 0,0001 0,00007 0,0002 0,00006 0,0002 0,0002
0,0005 0,0002 0,00014 0,0005 0,00008 0,0002 0,0003
0,0008 0,0003 0,00020 0,0007 0,00011 0,0003 0,0004
0,0010 0,0005 0,0003 0,0010 0,00018 0,0005 0,0006
0,0020 0,0010 0,0005 0,0019 0,00050 0,0014 0,0017
0,0030 0,0015 0,0008 0,0028 0,0007 0,0019 0,0022
0,0050 0,0022 0,0011 0,0040 0,0008 0,0022 0,0027
0,010 0,004 0,0019 0,007 0,0017 0,005 0,006
0,020 0,007 0,0035 0,013 0,0030 0,008 0,010
0,030 0,010 0,0050 0,018 0,0048 0,013 0,016
0,050 0,015 0,0072 0,026 0,0067 0,019 0,022
0,080 0,022 0,010 0,036 0,0090 0,025 0,030
0,10 0,03 0,013 0,05 0,012 0,03 0,04




FOCT P 52951—2008

6.1.2 MpaBUnbHOCTb

Ons oleHkn cuctemaTuyeckor NorpelHoCT AaHHOro MeToAa onpeaeneHnusa areMeHToB-NpuMecei B
nannaguuy UCNonb3yoT B KAUECTBE OMOPHBLIX 3HAYEHWUIA aTTECTOBaHHbIE 3HAYEHUS MacCOBbIX Aonei aneMeH-
TOB B roCygapCTBeHHbIX CTaHAapTHBIX obpasuax coctasa nannagua NCO 7615—99 (komnnekt Ma-36),
FCO 7331—96 (komnnekT MNa-28) unu apyrux NCO, He ycTynatowmx no Habopy onpeaenseMbIX 35IEMEHTOB U
METPOMOTNYECKUM XapaKkTepUCTUKaM.

Cuctematuyeckass MorpellHocTb MeToda Mpu  YPOBHE 3HAYUMMOCTU o =5 % HesHaunuma no
FOCT P UCO 5725-4 ansa Bcex onpeAensieMblX 31eMeHTOB-NpUMeceil B nannagun Ha BCex YPOBHAX onpe-
AensieMbIX MaccoBbIX ONEN.

6.1.3 lMpeunamoHHocTb

6.1.3.1 [OuanaszoH pesynbTaToB YeTbipex onpeaeneHni, Nony4YeHHbIX 4na 0AHON U TON e Npobbl 0oAHUM
onepaTopoM C UCMoNb3oBaHWEM OAHOMO U TOro e 06opyaoBaHUS B Npedenax Kpatyanliero ns BO3MOXHbIX
WNHTepPBaroB BPEMEHMW, MOXET NMPEBbLILLATL YKasaHHbIN B Tabnunue 6 Kputudeckuin auanasoH CRygs(4)anan=4
no FOCT P UCO 5725-6 B cpeaHeM He Yallle ogHoro pasa Ha 20 cnyyaes npu NpasunbHOM UCNONb30BAHUN
meTtoaa.

6.1.3.2 BnpepgenaxogHou nabopatopun ABa pe3ynbTata aHanMsa ogHoN U ToM e Npobbl, NoNy4eHHbIe
pasHbIMK oriepaTopamu ¢ UICNOMb30BaAHMEM OHOIO U TOT0 ke 060pyA0BaHUA B pasHble AHWU, MOTYT pasnuyaTb-
CA C MpeBblleHVeM yka3aHHoro B Tabnuue 6 npegena NPOMEXYTOYHON NPELU3UOHHOCTU RI(TO) no
FOCT P NCO 5725-3 B cpeagHeM He valle oaHoro pasa Ha 20 cny4Yaes Npu NPaBUNbHOM UCMOMb30BaHUU Me-
Toaa.

6.1.3.3 PesynbTaThl aHanusa ogHoM 1 TOW Xe Npobbl, Nofy4YeHHble ABYMA nabopatopuamm, MoryT pas-
Nn4aThCA C NPeBbILEeHNeM ykasaHHoro B Tabnuue 6 npegena socnpoussogumocti RnoFOCTPUNCO5725-18
cpeaHeMm He Yallle ogHoro pasa Ha 20 cnyyaes npu NpaBuiibHOM UCMONb30BaHUN METOAA.

[nsi NPOMEXYTOUYHBIX 3HAYEHWN MacCOBbIX AONEN 3HaYeHNA nokasaTenen TOYHOCTU HaxoaaT MeTOAOM
nnHenHon UHTepnonauuu no popmyne (1), ykasaHHon s 5.1.1.

6.2 TpeboBaHusA

6.2.1 O6wwue Tpe6oBaHUA N TpeGoBaHUsi 6e3onacHOCTU

O6wue TpeGoBaHUA K MeToay aHanusa u TpeboBaHUA k obecnedeHUo 6e30NacHOCTU BLINOMHAEMBbIX
paboT n obecneveHnto akonormveckon 6esonacHoctu — no MFOCT P 52599.

6.2.2 TpeGoBaHuA k KBanugukaLum UcnonHuTeneun

K npoBeaeHuto aHannsa gonyckarTca nuua He Mosioxe 18 neT, obyyeHHbIe B yCTaHOBIEHHOM NMOPSiAKE U
AonyLleHHble K caMocTosATebHOW paboTe Ha UCnonb3yemoM 06opyaoBaHUN.

6.3 CpepacrtBausMepeHUn, BCnoMoratenbHble YCTPOUCTBA, MaTepuanbl U PpeakTuBbl

CnekTpoMeTp € reHepaTopoM Ayr1 MOCTOAHHOrO (MepeMeHHOro) Toka UM KOMNIeKC aTOMHO-3MUCCUOH-
HOTO CreKTparnbHOro aHanMsa ¢ aHanu3aTopoM 3MUCCUOHHBIX cnekTpoB Tuna MASC, npeaHasHayYeHHbIN ons
nony4eHns cnekTpos B AvanasoHe 210—350 HM.

Becbl nabopatopHbie no FOCT 24104 ¢ npeaenomM gonyckaemMoil abcorntoTHOM norpelHocTu He 6onee
+0,001r.

OnekTpodel rpacdutosble no [1] anameTpom 6 MM ¢ kpaTepoM rinybuHon 1—3 Mm 1 gnameTpom 4 Mm.

OnekTpodbl rpacgpuTosklie Mo [1] AnameTpoM 6 MM, 3aTOUEHHbIE Ha YCeUYEHHBIN KOHYC Unu nonycdepy.

MnuTa sanekTpu4eckas ¢ 3aKkpbiTON CNUpanbio.

CTakaHbl XUMU4Yeckne TEpMOCTOMKME.

KucnoTa consiHast oc.4. no FOCT 14261.

CnunpT 3TUNOBLIN pekTudukoBaHHbIN No FOCT 18300.

Bopga anctunnuposaHHas no FOCT 6709.

O6pasupbl gnsa rpagyvpoBkd (06pasubl Nannagusa ¢ paHee YCTaHOBEHHBIMU 3HAYEHUAMU MaCCOBbIX
[Aonen 3neMeHToB-NpUMecei).

CraHgapTHble obpasubl cocTaBa nannagua ¢ NOrpellHOCTbI0 aTTeCTOBaHHBLIX 3HAYEHUA MacCOBbIX
aonew npuMmecei, He npesebillatollei 1/3 s3HadveHua npegena abconoTHON NOrPELLHOCTU HACTOALEro MeToAa
ANsi KaXXO0ro ypoBHS MaccoBbIX AONEN.

JonyckaeTca npyMeHeHWe Apyrux cpeacTs UsMepeHuid, BCnoMoraTenbHbIX YCTPOUCTB, MaTepuarnos 1
pPeaKkTMBOB NPW YCMOBUM NONyYEHUs] oKasaTenein TONHOCTH, He yCTynarLwwmx ykasaHHbIM B Tabnuue 6.

6.4 OT60p U nogroToBka Npo6

6.4.1 OT60p nabopaTopHOM NPodLI OT CAUTKOB UMK NopoLuka adPUHUPOBaHHOIO Nannagus NPoBoaAT
noMOCT P 52244.

6.4.2 MpoGbl Nnannagnst MOryT MOCTyNaTb Ha aHanu3 B BUAE NEHTHl, MPOBOIIOKA, CTPYXKU, rybku, no-
poLLKa.
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6.4.3 Mpobel, nocTynatoLwme Ha aHanns B BUAE NIEHTbI, NPOBOSIOKN WU CTPYXKKU, AN yaaneHns nosepx-
HOCTHbIX 3arpsASHeHWA KUNATAT B COMNSAHON KUCnoTe, pasbasneHHon 1:1, B TedeHne 10—15 MuH. MonydeHHbIl
pacTBop crnmBaloT, Npobbl NPOMbIBAOT AUCTUNNUPOBAHHON BOAOW AekaHTauueil 4—5 pas v BbiCyLUMBAIOT Ha
Bo3ayxe. MNpobbl nopoLwuka u rybku KUCnoTomn He obpabaTbiBatoT.

6.4.4 Ot nabopatopHbIx Npob nannaaus oTéupatoT No 4 HaBecku, OT 06pPa3LOB AN rpaayupoBKA UNK
CTaHAapTHbIX 06pasLoB — Mo 2 HaBeckn Maccoi oT 100 oo 150 Mr kaxxaas B 3aBUCUMOCTM OT FMyOUHBI UCNONb-
3yeMbIX 311eKTPOAOB, HO OAUHAKOBbLIE ANA 0AHON CNeKTporpaMMel. HaBecky B BuAE NOpOLLIKA 3anpeccoBbIBaOT
B KpaTep rpacuToBOro anekTpoaa.

6.5 MoaroToBka 060pyaoBaHUA K NPOBEAEHUIO U3MEPEHUNA

6.5.1 ObopygosaHue noaroTasNMBaloT K paboTe cormacHo MHCTPYKUUAM NO akcnnyaTtauun. PaGouune
pexunMbl ciekTpomeTpa npuseeHbl B Tabnuue 7. [lonyckaeTcsi UCNonb3oBaHWe ApYrux pabounx pexxumMoB npu
YCNOBWUM NOSyYeHUst nokasatenen TOYHOCTU, He YCTyNaloLLmMX yKasaHHbIM B Tabnuue 6.

Tab6nunuya 7 — PekoMmeHayemble paboune pexxMmbl CEKTPOMETPA

HaumeHoBaHue napametpa 3HaveHue napametpa
Hyra nocTosiHHOrO TOKa:
cuna Toka, A 10—12
lyra nepeMeHHOro Toka:
cuna Toka, A 8—10
Ycnoeus perncrpaumm CnekTpos:
WWPYHA Wenm, MM 0,015
aHanUTUYeCKMii NPOMEXYTOK, MM 2,5
Bpems obxura, ¢ 5
aKenosnums, ¢ 15

6.5.2 JnekTpogogepKaTenu o4nLLaleT CIMPTOM OT NOBEPXHOCTHBLIX 3arpA3HEHUNA.

6.5.3 BkniovaloT BoAsiHOe oxnaxieHue anekTpogoaepxartenen.

6.5.4 lMoaroToBneHHyo K aHanusy HaBecky nannagus nomeLlarT B kpaTep rpacdunToBoro anekTpoaa.
KOoHTpanekTpoaoM CnyXuT rpaddUToBbIN CTEPXKEHb, 3aTOYeHHbIN Ha nonycdepy unm yceveHHbln koHyc. Mpu
MCMOMNb30BaHWN B KaYEeCTBE UCTOYHUKA BO3BYXAeHWA AyrM NOCTOSIHHOIO ToKa aHanuavpyemas npoba sasnset-
Csl aHOAOM.

6.5.5 MexXanekTpoaHbI NPOMEXKYTOK yCTaHaBMMBAIOT MO yBEMMUYEHHOMY N30DpakeHNnto Ayri Ha akpaHe
NPOMEXYTOYHOM gnadparMmel 5 MM 1 NOAAEPXKNBAIOT CTPOro NOCTOSAHHBIM, KOPPEKTUPYSA €ro B TedeHne Bcen
3KCnosnumn.

6.6 MNMpoBeneHne UaMepeHUn

6.6.1 [nsa nonyveHus rpagynpoBOYHON 3aBUCUMOCTU NPOBOAST U3MEPEHNEe MHTEHCUBHOCTU aHanuTu-
YeCKUX NHWUIA onpedensieMblX 3N1IEMEeHTOB U NTIMHUN cpaBHEHUS AN cTaH4apTHbIX obpasuos (06pasuos Ans
rpagyvpoBku). Ins kaxgoro ns onpegenseMblX 311eMeHTOB BbIOUPatoT OAHY 13 peKoMeHAyeMbIX aHanuTuyec-
KVUX NIUHWIA. JAMHBI BONH aHANUTUYECKAX NIMHWIA MpuBeaeHbl B Tabnuue 8. lonyckaeTcst UCnonb3oBaHne apyrux
aHanMTUYEeCKUX NIMHWIA NPU YCNOBUM NOJTyYeHUsl NokasaTenei TOUHOCTU, He YCTynatLmMX yKazaHHbIM B Tab-
nuue 6.

Tabnuua 8—[AnuHbl BOMH aHanNnMTUYECKMUX NMUHWUIA

B HaHOMeTpax
HaumeHoBaHue JnuHa BonHbI L A—— HanmeHosaHve [OnuHa BOMHbI Anvna BonHbI
onpenensiemoro aHanNUTUHECKO _.| onpepensemoro aHANUTUYEcKOW | IMHUM CpaBHEHWs!
anemeHTa NUHUK CpaHsHWR (nannanwit) aneMeHTa NIUHUK (nannagun)
AnNIOMUHWIA 309,27 237,21 3onoto 267,59 268,62, doH
307,52
BucmyT 289,79 doH Wpnanin 266,47 271,57, doH
306,77 ®oH 292,48 307,52
322,08 307,52
Xeneso 296,69 ®oH Kanbuumn 315,88 ®oH
302,06 302,17; 307,52
302,11 doH

10
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OkonvaHue mabnuysi 8

HaumeHoBaHue [nMHa BOMHbI [nuHa BonHbI NMHUK Haumerosarne AnuHa BONHbI AnvHa BonHbI
onpepensiemMoro aHanUTUHEeCKoN cpaBHeHust onpegensiemMoro aHanuTUuecKol | MHUM CpaBHeHNs
anemeHTa TIUHUK (nannaguii) anemeHTa nUHUKM (nannapui)
KoGanbT 241,16 doH Poawi 332,30 362,09

345,35 343,48 307,52, coH
KpemHuit 251,92 ®oH PyTeHui 366,13 356,66
242,85 307,52 298,89 PoH
343,67 307,52
Maruun 280,27 boH CBuHey, 283,30 237,21
MapraHeL, 260,56 doH Cepebpo 309,91 237,21
279,48 307,52 338,29 ®oH
259,37 doH
Megb 324,73 321,89, doH Cypbma 259,80 ®oH
296,1 DoH
Hukenb 341,47 332,09 Tennyp 238,57 doH
301,20 DoH
310,5 doH
305,08 307,52
339,29 307,52
Oroso 317,50 doH Tutan 308,80 237,21
318,08 237,21
Ocmuit 290,90 237,21 Xpom 284,32 doH
MnaTtnHa 270,58 268,62 UunHk 334,50 ®oH
299,79 doH 328,23 ®oH
265,94 307,52 213,85 213,85
Penuit 342,46 237,21

N3mepeHns NpoBodaT 4N ABYX HAaBECOK CTaHAapTHBLIX 06pa3sLoB cocTaBa nannaana unu obpasuos Ana
rpagyvpoBKU 1 NoMyYatoT cpefHee 3HavyeHue.

6.6.2 Mony4atoT rpayupoBOYHbIe 3aBUCUMOCTN OTHOCUTENBHON UM aBCOMIOTHON MHTEHCUBHOCTU aHa-
NUTUYECKNX NTUHUIA onpedensaeMblX 311ieMeHTOB OT MacCcoBOI A0 STUX 3M1EeMEHTOB B CTaHAapTHOM obpasue
(o6pasLe ans rpagynpoBKn) B KoOpAUHaTaX, NpedycMoTpeHHbBIX MPorpaMMon cnekTpomeTpa.

[anee npoBoAAT NOCTPOEHNE rpagynpoBOYHON XapakTepnCTUKN NS KaX40ro aneMeHTa rno anroputmy,
3anoXeHHOMY B NporpaMMHoM obecnedeHnn cnekTpomeTpa. pagynpoBoYHble XapakTepucTKN COXpaHAIoT B
thaiine AaHHbIX rpagyVMpPOBKA U 3aTEM UCMOMb3YHOT AN NocneayoLWmX aHannsos nNpo6.

6.6.3 N3mepsoT MHTEHCUMBHOCTU aHaNUTUYECKMX NMHWIA onpeaensieMblX 3/IEMEHTOB AMA KaXdon uns3
YyeTblpex HaBecok NPobbl.

6.6.4 C nomoLblo rpagyupoBOYHBIX 3aBMCMMOCTER MofyYatoT veTblpe pesynbTata napanienbHbiX
onpeaeneHnin MaccoBOM 0NN KXA0T0 ONpeaensieMoro anemMeHTa B npobe.

6.7 OueHKa NpUeMNeMocCTU pe3yrnbTaToB nNapannenbHbIX onpeaeneHUn U nofnyvyeHne oKoH4a-
TenbHOro pe3ynbTaTa aHanusa

6.7.1 MpuemnemocTb pesynbTaToB NapannenbHelX OfpeaeneHuin oueHUBalT B COOTBETCTBUAM C
FOCT P UCO 5725-6 nyTem conocTasneHns ananasoHa aTux pesynbTaToB (X, — Xyu) C Koutudeckum aua-
nasoHom CR g5(4), NpuBeaeHHbIM B Tabnuue 6.

6.7.2 Ecrv avanasoH pesynbTaToB YeTbipex napannenbHbix onpeaeneHnil (X, — X,,..) He npesbiiaeT
KpUTUYeCKNiA AnanasoH CR0’95(4), BCe pe3ynbTaTbl MPU3HaoT NPUEMITEMBIMU 1 33 OKOHYATE NbHbIV pe3ynbTaT aHa-
nn3a NpMHUMaloT cpeHeapudmeTYeckoe 3HaYeHNe pesybTaToB YeTbipex napansebHbIX onpeaeneHui.

6.7.3 Ecnu gnanasoH pesynbTartos YeTbipex napasnsenbHblx onpeaeneHui npesbillaeT CRy o5(4), Npo-
BOASAT eLlie YeTbIpe napannesbHbliX onpeaeneHus.

PaccunTbiBatoT KpuTUYeckuid AManasoH Ans BOCbMU NapannenbHbix onpeaenernii CR, o5(8) no dop-
Myne

CR,5(8) =435S, 4
roe S, — ctaHAapTHOe OTKIIOHeHUe NMOBTOPAEMOCTH.

11
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Ecnu Ansa nony4YeHHbIX BOCbMU NapansenbHbiX onpeaeneHui sHadexdme (X,,.. — X,,,,) He npesbillaeTt
KpuTU4eckuii AnanasoH CRy ¢5(8), TO B kauecTBe OKOHYaTENLHOrO pesyrbTata aHanusa NpUHUMAalT cpeaHe-
apudmeTnyeckoe 3HavyeHne pesynbTaToB BOCbMW NapannesnbHbiX onpedeneHni. B npoTusHoM cnydyae B
Ka4yecTBe OKOHYaTenbHOro pesynbraTta aHanusa NPUHUMaT MeguaHy pesyrbTaToB BOCbMU NapanfernbHbIX
onpeaeneHniA, ecnu B HOPMaTUBHbBIX AOKYMEHTaxX AaHHOro NpeanpuaTus He NpeaycMoTPeHO UHOE.

6.8 KoHTponb TOYHOCTU pe3ynbTaToB aHanu3a

6.8.1 KoHTponb npoMexyTo4yHOU NpeLUu3noHHOCTU U BOCNIPOU3IBOAUMOCTU

Mpu KOHTPOIE NPOMEXYTOYHON NPELU3NOHHOCTN (C N3MeHsIlWUMKUcs hakTopamu onepaTopa U Bpeme-
HW) abCconoTHOE pacxoXxaeHue ABYX pe3ynbTaToB aHann3a ogHoM U ToM ke Npobbl, NOYYeHHbIX pa3HbIMU one-
paTopamu ¢ UCMosb3oBaHNEM OHOTO U TOro e 060pyaoBaHUA B pasHble AHW, He AO/MKHO NpeBbIwaTh npeaen
MPOMEXYTOUHOMN MPELININOHHOCTU Ry o), YkasaHHbIN B Tabnuue 6.

Mpw KoHTPOE BOCNPOU3BOANMOCT aBCOMOTHOE pacXoXaeHUe ABYX pe3ysibTaToB aHanM3a ogHON U Ton
e npobbl, NoNyYeHHbIX ABYMS nabopaTopnsamu, B COOTBETCTBUM C TpeBoBaHUAMN HACTOALLEro cTaHaapTa He
OOMKHO NpeBbILaTh Npeaes BOCNPoN3BoAUMOCTU R, ykasaHHbI B Tabnuue 6.

6.8.2 KoHTponb npaBunbHoOCTU

KoHTpornb NpaBunibHOCTM MPOBOASAT NyTEeM aHanunsa cTaHgapTHbIX 06pa3uoB coctasa nannagua. Obpas-
Libl, UCNOMb3yeMble A5l KOHTPOS NPaBUIbHOCTU, HE MOTYT UCMOMb30BaTLCA ANA NONYYEHNUA rPaayUPOBOYHBIX
3aBNCUMOCTEN.

Mpu KOHTpoONE NpPaBUIbHOCTN PA3HOCTL MEXAY Pe3y/bTaToM aHannsa u NPUHATBHIM ONOPHbLIM (aTTecTo-
BaHHbIM) 3HaYeHWEM MaCCOBbIX A0Nel anemMmeHTa-npuMecu B cTaHgapTHOM obpasLie He AomkHa NpeBbIWaTh
KpuUTnyeckoe sHadeHue K.

Kputnyeckoe sHaveHue K paccynTbiBaloT rno popmyne

K= A2 + A%, (5)

roe A, — NorpelHocTb YCTAHOBMEHUSA ONMOPHOro (aTTecToBaHHOIO) 3Ha4YeHUs MaccoBon AoNU 3nemeHTa-
npuMecu B cTaHdapTHOM o6pasLe;
A — rpaHuLbl UHTepBana abconioTHON MOrPeLHOCTA pe3ynbTaTa aHansa (3HavyeHuss A npuBeaeHbl B
Tabnuue 6).
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Mpunoxenne A
(cnpaBo4HoOe)

Ta6nuua sHaveHun Ig(7,/Ip), COOTBETCTBYIOLLUX U3MEPEHHBLIM 3HAYEHUAM AS/y

Mpueogumas Hwxe Tabnuua A.1 cnyXuT 4nsi nepeBoga n3aMepeHHbIX 3HaveHun AS/y nlg In/Iq,-
Tabnuua cogepxuT pesynbtaTel pacyeTta B hopmyrne

lg I/ I, = lg(10 25),
Y

rae AS — pa3sHOCTb NMNOTHOCTU NOYEPHEHUI HA (POTOMIACTUHKE;

vy — paKTOp KOHTPACTHOCTM.

0O603HauMm CyMMapHy0 UHTEHCUBHOCTb NTUHMK BMecTe C hoHom I, ¢ VWHTEHCUBHOCTb hoHa nog MakCMMyMomMm
TIMHUM B OTCYTCTBUE NINHUN ch'

Takkak [, . I + I, OTHOLWEHNE MHTEHCMBHOCTU NIUHUM [ K MHTEHCWBHOCTU (DOHA ONPEAENsIoT Mo chopmyne

Ly =Ihv /Iy —1. (A.2)

Ecnu ycnoeus cbororpacbupoa:jmuﬂ CcneKTpa BbiGpaHbl TaK, YTO NOYEPHEHWUA NUHUKM C poHoM S, ! c¢oHa B oTCyT-
CTBME NMHUN S, NEXaT B HOPManbHON obnactu, T0

Ig In+¢ /Iy = A Shy ,tae AS = Sp.q— Sy (A.3)

Orciona, none3sysice Beipaxennem I /1o =1, , o/1,—1,

nonyuaemlg I/T, =1g (L, , o/I, ~1)=1g (1025 _1),
oo @ )

n

TabnuuaA.1oxeaTbiBaeT Hanbornee BaXHble AN NPaKTUKK aHanuTuyeckon pabotbl 3HaveHust ASly 0o10,05801,9.

Tabnunua cocTouT M3 ABYX YacTen: YacTu, oXBaTbiBaloLen 3HaveHnn A Sfy ot 0,05 ao 0,99, nyactu, oxsaTtbiBaoLwen
3Ha4eHusa A S/y o1 1,00 go 1,9.

B nepBovi yactu Tabnuubl B nepeoli rpade npeacraBneHbl 3HaveHns A Sfy ¢ ABYMSs 3Hakamu rnocre 3anaton, umdpbl
B ronioekax apyrux rpag ot 0 o 9 03Ha4aoT TpeTmi 3HaK Nocne 3ansiTton 3HaueHus, paBHoro A Sfy.

Hanpumep, A S/y =0,537: HaxogAT B nepeon rpadpe 3HaqveHne 0,53 n B rpade ¢ undpon 7 onpeaensiioT COOTBETCTBY-
lolLee 3Ha4eHue norapugmalg In/Icp =0,388.

BTopasiuacTb Tabnuubl NOCTPOeHa aHanorm4HbIM 06pas3om ¢ Tol pasHuLEen, YTo B NepBoN rpadhe NpMBOASITCA 3HaYe-
HusA A S/y ¢ 0AHUM 3HAKOM NOCIIe 3ansiToN, a Ludpbl B ronNoBKax gpyrmx rpadg 0603HaqaoT BTOPOW NOCre 3ansTow 3HaK 3Ha-
yeHus A Sfy.

Hanpumep, A S/y =1,36: HaxogaT B nepeoii rpade sHaveHune 1,3 uBrpade ¢ uudpon 6 HaxoasT 3HaveHue norapnd-
malg I/ Idp =1,341.

Ons 3HaveHni A Sly, meHbwux,vem 0,301, 3HaveHne Ig In/ch oTpuUaTenbHOe — 3HaK MUHYC Had XapaKTepUCTUKON
(x1...).

Takkaklg I, dp/Idp = A Sly, To Tabnnua MmoxeT ObITb NPUMEHEHA TakKe M ANA HaXOoXAeHUs 3HaqeHus Ig In/Idp , COOT-
BEeTCTBYIoWEro sHaveruamlg I, dp/I(p npu nwbom cnocobe namepeHus.

Ecnu chakTop KOHTPACTHOCTU ¥ He U3MEPSIIOT, TO BMECTO 3HadeHu AS/y B Tabnvue npyMeHsIloT 3HaveHnsa AS,
npv 9TOM UCMNOMb3YIOT HACTOALWYI0 TabnMLy aHanorMyHelM 06pasom. EcnnunamepeHHoe aHaveHne AS=0,674, TOB Nepeow
rpade HaxogAaT 3HaveHue 0,67 u B rpade ¢ uncpon 4 onpeaensiioT 3HaveHne norapucma 0,571,

Cnegyet oTMeTUTb, YTO HamgeHHoe Takum obpasom 3HaueHnve 0,571 npepcrtaeBnsieT cobon He Ig In /I,, a

AS
Ig (10 —— 1). Ha TouHOCTM aHanm3a no MeTogy «Tpex 3TanoHOB» 3T0 06CTOATENBbCTBO NPaKTUYECKUN HE OTpaXKaeTCsl.

Y
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Tabnuuya A1— 3Havenus Ig (I/1y ), COOTBETCTBYIOWME U3MEPEHHBIM 3HAYEHNAM ASly

14

ASly 0 1 2 3 4 5 6 7 8 9

0,05 1,086 | 1,096 | 1,104 | 1,113 | 1,122 | 1,130 | 1,139 | 1,147 | 1,155 | 1,163
0,06 1,171 1,178 1,186 1,193 1,201 1,208 1,215 1,222 1,229 1,236
0,07 1,243 1,249 1,256 1,263 1,269 1,275 1,282 1,288 1,294 1,300
0,08 1,306 1,312 1,318 1,323 1,329 1,335 1,340 1,346 1,351 1,357
0,09 1,362 1,368 1,373 1,378 1,383 1,388 1,393 1,398 1,403 1,408
0,10 1,413 | 1,418 | 1,423 | 1428 | 1432 | 1437 | 1442 | 1446 | 1,451 1,455
0,11 1,460 1,464 1,469 1,473 1,477 1,482 1,486 1,490 1,494 1,499
0,12 1,503 1,507 1,511 1,515 1,519 1,523 1,527 1,531 1,535 1,539
0,13 1,543 1,547 1,550 1,554 1,558 1,562 1,566 1,569 1,573 1,577
0,14 1,580 1,584 1,587 1,591 1,595 1,598 1,602 1,605 1,609 1,612
0,15 1,616 | 1,619 | 1622 | 1626 | 1629 | 1632 | 1636 | 1,639 | 1642 | 1646
0,16 1,649 1,652 1,655 1,658 1,662 1,665 1,668 1,671 1,674 1,677
0,17 1,680 | 1,684 | 1,687 | 1690 | 1,963 | 1,69 | 1699 | 1702 | 1,705 | 1,708
0,18 1,711 1,714 1,716 1,719 1,722 1,725 1,728 1,731 1,734 1,737
0,19 1,739 1,742 1,745 1,748 1,751 1,753 1,756 1,759 1,762 1,764
0,20 1,767 1,770 1,772 1,775 1,778 1,780 1,783 1,786 1,788 1,791
0,21 1,794 1,796 1,799 1,801 1,804 1,807 1,809 1,812 1,814 1,817
0,22 1,819 | 1,822 | 1,824 | 1827 | 1829 | 1,832 | 1834 | 1,837 | 1,839 | 1,842
0,23 1,844 1,846 1,849 1,851 1,854 1,856 1,858 1,861 1,863 1,866
0,24 1,868 | 1870 | 1873 | 1875 | 1877 | 1880 | 1882 | 1,884 | 1,887 1,889
0,25 1,891 1,893 1,896 1,898 1,900 1,902 1,905 1,907 1,909 1,911
0,26 1,914 1,916 1,918 1,920 1,922 1,925 1,927 1,929 1,931 1,933
0,27 1,936 1,938 1,940 1,942 1,944 1,946 1,948 1,951 1,953 1,955
0,28 1,957 1,959 1,961 1,963 1,965 1,967 1,969 1,971 1,974 1,976
0,29 1,978 1,980 1,982 1,984 1,986 1,988 1,990 1,992 1,994 1,996
0,30 1,998 0,000 0,002 0,004 0,006 0,008 0,010 0,012 0,014 0,016
0,31 0,018 0,020 0,022 0,024 0,026 0,028 0,029 0,031 0,033 0,035
0,32 0,037 0,039 0,041 0,043 0,045 0,047 0,049 0,050 0,052 0,054
0,33 0,056 0,058 0,060 0,062 0,064 0,065 0,067 0,069 0,071 0,073
0,34 0,075 0,077 0,078 0,080 0,082 0,084 0,086 0,088 0,089 0,091
0,35 0,093 0,095 0,097 0,098 0,100 0,102 0,104 0,106 0,107 0,109
0,36 0,111 0,113 0,114 0,116 0,118 0,120 0,121 0,123 0,125 0,127
0,37 0,128 0,130 0,132 0,134 0,135 0,137 0,139 0,141 0,142 0,144
0,38 0,146 0,147 0,149 0,151 0,153 0,154 0,156 0,158 0,159 0,161
0,39 0,163 0,164 0,166 0,168 0,170 0,171 0,173 0,175 0,176 0,178
0,40 0,180 0,181 0,183 0,184 0,186 0,188 0,189 0,191 0,193 0,194
0,41 0,196 0,198 0,199 0,201 0,203 0,204 0,206 0,207 0,209 0,211
0,42 0,212 0,214 0,215 0,217 0,219 0,220 0,222 0,224 0,225 0,227
0,43 0,228 0,230 0,231 0,233 0,235 0,236 0,238 0,239 0,241 0,243
0,44 0,244 0,246 0,247 0,249 0,250 0,252 0,253 0,255 0,257 0,258
0,45 0,260 0,261 0,263 0,264 0,266 0,267 0,269 0,270 0,272 0,274
0,46 0,275 0,277 0,278 0,280 0,281 0,283 0,284 0,286 0,287 0,289
0,47 0,290 0,292 0,293 0,295 0,296 0,298 0,299 0,301 0,302 0,304
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
0,51 0,349 0,351 0,352 0,354 0,355 0,357 0,358 0,360 0,361 0,362
0,52 0,364 0,365 0,367 0,368 0,370 0,371 0,372 0,374 0,375 0,377
0,53 0,378 0,380 0,381 0,382 0,384 0,385 0,387 0,388 0,389 0,391
0,54 0,392 0,394 0,395 0,396 0,398 0,399 0,401 0,402 0,403 0,405
0,55 0,406 0,408 0,409 0,410 0,412 0,413 0,415 0,416 0,417 0,419
0,56 0,420 0,421 0,423 0,424 0,426 0,427 0,428 0,430 0,431 0,432
0,57 0,434 0,435 0,437 0,438 0,439 0,441 0,442 0,443 0,445 0,446
0,58 0,447 0,449 0,450 0,452 0,453 0,454 0,456 0,457 0,458 0,460
0,59 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 0,511 0,513
0,63 0,514 0,515 0,517 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 0,533 0,535 0,536 0,537 0,539
0,65 0,540 0,541 0,543 0,544 0,545 0,546 0,548 0,549 0,550 0,551
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ASly 0 1 2 3 4 5 6 7 8 9

0,66 0,553 0,554 0,555 0,557 0,558 0,559 0,560 0,562 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 0,585 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 0,742 0,743 0,744 0,745 0,746 0,748
0,82 0,749 0,750 0,751 0,752 0,753 0,755 0,756 0,757 0,758 0,759
0,83 0,760 0,762 0,763 0,764 0,765 0,766 0,768 0,769 0,770 0,771
0,84 0,772 0,773 0,775 0,776 0,777 0,778 0,779 0,780 0,782 0,783
0,85 0,784 0,785 0,786 0,787 0,789 0,790 0,791 0,792 0,793 0,794
0,86 0,795 0,797 0,798 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 0,843 0,844 0,845 0,846 0,847 0,848 0,850 0,851 0,852
0,91 0,853 0,854 0,855 0,856 0,858 0,859 0,860 0,861 0,862 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 0,889 0,890 0,892 0,893 0,894 0,895 0,896 0,897
0,95 0,898 0,899 0,901 0,902 0,903 0,904 0,905 0,906 0,907 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 0,924 0,925 0,926 0,927 0,929 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 0,965 0,976 0,987 0,998 1,009 1,020 1,031 1,042 1,053
1.1 1,064 1,075 1,086 1,097 1,107 1,118 1,129 1,140 1,150 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 1,507 1,517 1,527 1,538 1,548 1,558 1,568 1,579
1,6 1,589 1,599 1,609 1,620 1,630 1,640 1,650 1,661 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 1,824 1,834 1,844 1,854 1,864 1,874 1,884
1,9 1,894 1,905 1,915 1,925 1,935 1,945 1,955 1,965 1,975 1,986
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KnioueBble cnosa: acdhpuHUpOBaHHbIA Nannagui, nannaguii B CNUTkax, nannaguii B nopoLLKe, MeToAbl (CnekT-
porpacdryecknin U CNeKTPOMETPUYECKUIA) aTOMHO-3MUCCUOHHOTO aHanuaa, NPUMecu, ayra nocTOsIHHOMO TOKa,
Jyra nepemMeHHoro Toka, ctaHaapTHele o6pasLbl cocTaBa, 06pasLbl ANA rpagyUpPoBKM, MPaBUIbLHOCTL MeToaa
aHanusa, Npeun3MoHHOCTb MeToAa aHanusa, abconoTHas NorpelwHoCcTb, Npeaern NnoBTOpsieMocTU, Npeaen
NPOMEXYTOUHOWN NPELM3NOHHOCTU, Npeaen BOCNPON3BOANMOCTI, KOHTPOMb TOYHOCTU pe3yrnbTaToB aHanMsa
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