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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

Mannagwuii

METOAbl ATOMHO-BMNCCNOHHOIO AHANN3A
C AYrOBbIM BO3BYXAEHVNEM CIEKTPA

Palladium
Methods of arc atomic-emission analysts

fatasBegeHuns — 2009—07—01

1 O6nacTb NpUMeHeHUs

HacToswuii ctaHaapT pacnpocTpaHsieTcs Ha apUHUPOBaHHbIM Nannaguii B cMTKax 1 NopoLLke ¢ Mac-
coBoii goneii nannagus He meHee 99.8 %. npeAHa3HauYeHHbIVi 4151 NPOU3BOACTBA CMIaBOB, NosyabpukaTos,
XMMUWNYECKUX COeANHEHWI Nasnaams.

XumMuyeckuii coctaB ady(hMHUPOBAHHOTO NaNNaAus B CIMTKAX U NOPOLLKAX COOTBETCTBYET Tpe60BaHUAM
FOCT P 52244.

CTaHAapT ycTaHaB/nMBaeT CNeKTporpaduuecknii MeTos aTOMHO-3MUCCMOHHOTO aHanusa (C AyroBbiM
BO36Y)XAEeHNEM CMeKTpa) A/1s oNpefeNieHnst MaccoBoii oW NpUMeceii: antoMUHWS, Xenesa, 30/10Ta, MpUaus,
KasibLysi, K06asibTa, KPEMHUSA, MarHusi, MapraHua, Meau, HUKess, 0/10Ba, OCMUS, NAATUHbI, POANS, PyTEeHUs,
CBUHUA, cepebpa, CypbMbl, TENypa, XpoMa, LiHKa U CNeKTPOMeTpUYeckuii MeTos aToMHO-3MUCCMOHHOTO aHa-
nm3a (C AyroBbIM BO36YXAEHWNEM CNEKTPa) 4151 ONpefesieHnst MacCoBOM A0NM NPUMECEit: aNtloMUHUSA, BUCMYTA,
Xenesa, 30/10Ta, Upuaus, KanbLus, Ko6asibTa, KPEMHUS, MarHus, MapraHua, Meay, HUKessi, 0/10Ba, OCMuUst, Naa-
TWHBI, PEHUSI, POAWS, PYTEHNUS, CBUHLIA, cepebpa, CypbMbl, Te/ypa, TUTaHa, XpoMa 1 LiMHKa B adi(hMHUPOBaH-
HOM nasnaguu.

2 CyuwHoCcTb MeTonoB

MeTogpl aHasIM3a OCHOBaHbI Ha McNapeHun 1 BO36YXAeHW aTOMOB Npo6bl B 4YrOBOM paspsiie, usmepe-
HWN MHTEHCMBHOCTW U3NyYeHUss aTOMOB OnpeaensemMbiX 3/IeMeHTOB-NpUMeceit u nocneaytowiem onpeaesne-
HAM MaccoBO [0/IM 3TUX 3/IEMEHTOB C MOMOLWbK rPafyMpPOBOYHbIX 3aBUCMMOCTEN, MNOMYYEHHbIX MO
cTaHAapTHbIM o6pasLam cocTaBa nannagus.

3 HopmaTtuBHbIe CCbISIKA

B HacTosLeM cTaHfapTe UCMNo/b30BaHbl HOPMATUBHbIE CCbISIKU HA cneaytoLme cTaHaapThl:

FOCT P8.563—96 NocypgapcTBeHHas cuctema obecneyeHns egMHCTBa U3MepeHnin. MeToauky BbInosi-
HeHWa n3mepeHnii

FOCT P NCO 5725-1—2002 To4HOCTb (NpaBU/IbHOCTb U MPELU3NOHHOCTb) METOA0B U pe3y/bTaToB
n3mepeHnii. YacTtb 1. OCHOBHbIE NOMIOXEHNSA 1 ONpefeneHns

FOCT P NCO 5725-3—2002 To4HOCTb (NPaBuIbHOCTb U MPELU3NOHHOCTb) METOA0B U pe3y/bTaToB
n3mepeHuii. HacTb 3. MpomexyToUHble nokasaTesn NpeLun3noHHOCTY CTaHAaPTHOro MeToAa nsmepeHnii

FOCT P NCO 5725-4—2002 To4HOCTb (MpaBUIbHOCTb U MNPELN3NOHHOCTb) METOA0B U pesy/ibTaToB
nsmepeHuin. Yactb 4. OCHOBHble MeTOAbl ONpeAeneHns NpaBuIbHOCTN CTaHAAPTHOro MeTofa N3MepeHuii

FOCT P NCO 5725-6—2002 To4HOCTb (MPaBU/IbHOCTb U MPELU3NOHHOCTb) METOAOB M Pe3y/bTaToB
n3MepeHuii. HacTb 6. Micnonb3oBaHmne 3HaueHnin TOYHOCTU Ha MPaKTuke

FOCT P 52244—2004 Nannaauii adpthMHUPOBaHHbIA. TeXHUYeCKMe yCroBus

N3paHne opuymnansbHoe
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FOCT P 52599—2006 [lparoueHHble MeTansbl U nx cnaasbl. ObL e TpeboBaHMsa K MeToAam aHanmsa

FOCT 6709—72 Boga AnctTunnnposaHHas. TexHuyeckue ycnosus

FOCT 14261—77 Kucnota consiHast 0co60ii YUNCTOTbI. TEeXHMYECKME YCI0BUSA
FOCT 18300—87 CnupT 3TU0BbI PEKTU(UNKOBAHHbIV TEXHUYECKUIA. TEXHUYECKNE YCT0BUS
FOCT 24104—2001 Bechl nabopatopHble. ObLne TexHmyeckne TpedboBaHus
FOCT 25336—82 Nocypa v obopyaoBaHue nabopaTtopHble CTeKSAHHbIE. TuMbl, OCHOBHbIE NapamMeTpbl

1 pasmepbl

MpumeuyaHue — Mpu NOMb30BAHNN HACTOSLW MM CTaHAAPTOM LLe/1eCO006pPa3Ho NPOBEPUTH AEelCTBUE CChITOY-
HbIX CTaHAapTOB B MH(OPMAaUMOHHON cucTeMe 06 Ero MNosfb30BaHUs — Ha oduuManbLHOM caiiTe ®egepanbHOro
areHTCTBA N0 TEXHUYECKOMY PEry/IMPOBaHNIO Y METPOIOTAN B CETU MIHTEPHET NN N0 eXEeroAHO n3gasaemMomy uHgopma-
LUOHHOMY yKasaTento «HauMoHanbHble CTaH4apThi», KOTOPbIA 0Ny6/1MKOBAH MO COCTOSHUIO HA 1siHBAps TeKywero roga, u
N0 COOTBETCTBYWLW UM E€XEMECAYHO U3[aBAEMbIM WH(POPMALUOHHBLIM yKa3aTensMm, ony6/IMKOBAHHbIM B TEKYLLEM FOAY.
ECNU CCbINOYHbIN CTaHAApT 3aMeHeH (M3MEHEH), TO NPW NOMb30BAHUN HACTOALW MM CTAHAAPTOM ClieayeT pyKOBOACTBO-
BaTbCA 3aMEHSIOWNM (MI3MEHEHHbLIM) CTAHAAPTOM. EC/M CCbIIOUYHbIN CTaHAApPT OTMEHEH 6e3 3aMeHbl, TO MOJIOXEeHNE, B
KOTOPOM faHa CChlfika Ha HEro, NPUMEHSETCS B YaCTK, He 3aTparnBal el aTy CCbiKy.

4 TepMuHbI U onpeaenieHns

B HacTosWwem cTaHAapTe npumMmeHeHbl TepMuHbl o FTOCT P NCO 5725-1 nFOCT P 8.563.

5 CnekTporpaduyeckuii MeTos, aTOMHO-3MUCCUOHHOIO aHa/IM3a C AyroBbIM
BO36Y)XOEHVEM CMEKTPA

Mpu cnekTporpadmyeckom meToae NCNoNb3ylT hoTorpadomyeckyto permcTpaLmnio SMMCCUOHHBLIX CNEKT-

poB.

HacTosiuii MeTog no3sonseT onpeAenTs MacCOBYHO 40110 3/IEMEeHTOB-NpUMeceii B AuanasoHax, npu-

BefleHHbIX B Tabnuue 1.

Ta6nuya 1—/nanas3oHbl N3MEPEHUi MacCOBbIX Josell onpefensieMblX 3/1EMEHTOB

HavmeHoBaHne onpegensemoro

anemeHTa

ANOMUHNIA
Xeneso
3on0T0
Npungnii
Kanbuwuii
Ko6anet
KpeMHwii
Maruunii
MapraHel,
Megb
Hukenob
Onoso
Ocmuii
MnatuHa
Popawnii
PyTeHnuii

CsuHel,

[nanasoH U3MepeHuit MaccoBoii 4onm

MOCTOSHHbIN TOK

OT 0.0005 go
OT10.0005 go
OT10.0005 go
OT 0.0010 fo
OT 0.0005 o
OT10.0010 go
OT1 0.0005 o
OT10.0005 go
OT 0.0005 g0
OT 0.0005 go
OT0.0005 go
OT1 0.0005 go
OT1 0.0010 go
OT0.0010 go
OT 0.0010 go
OT 0.0010 go
OT0.0005 go

0.0040 BkntOY.
0,0040 BkAtoOY.
0.0040 BkntoY.

0.020 Bkntou.
0,010 BKtOY.
0.020 Bk/tou.

0,0040 BkAtOY.
0.0040 BkntoOY.

0.010 Bkntou.

0.0010 Bkntou.
0,0040 BktOY.

0.0040 Bkntou.

0.010 Bkntou.
0.020 Bkntou.
0.020 Bkntou.

0,0040 BktOY.

0.020 Bkntou.

B npoueHTax

MepeMeHHbIii Tok

OT1 0.0010 go
OT1 0.0020 go
OT10.0010 go
OT 0.0020 fo
OT1 0.0010 o
OT1 0.0010 go
OT10.0010 go
Ot 0.0010 go
OT0.0010 go
OT1 0.0010 go
OT1 0.0010 go
OT1 0.0010 go
Ot 0.0020 go
OT 0.0020 go
OT 0.0020 go
OT1 0.0020 go
OT1 0.0010 go

0.020 Bk/tOY.
0,050 Bk/tou.
0,050 Bk/OY.
0,10 BKAIOY.

0,020 BK/ItOM.
0,020 BKAIOY.
0.020 Bkntou.
0,010 BkntOY.
0.020 BK/tOY.
0,010 BK/ItOM.
0.010 BK/HOY.
0,020 BktOu.
0,010 BkntOu.
0,10 BKAIOY.

0,10 BKNtOY.

0,10 BK/OY.

0.020 Bkntou.
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OkoHuyaHue Tabnmybl 1

[lnanasoHbl M3MepeHunii MaccoBbIx gonei
HavmeHoBaHve onpegensiemoro

anementa MOCTOSHHBIV H0X MepemMeHHbIii Tok
Cepebpo OT 0.0005 go 0.0010 BkntOY. OT 0.0005 go 0.010 BkAtOY.
Cypbma OT 0.0005 g0 0.020 BK/OY. OT 0.0010 go 0.020 BKAtOY.
Tennyp OT 0.0005 o 0.020 BK/OUY. OT 0.0010 go 0.020 BKAHOUY.
Xpom OT10,0010 go 0.020 Bkntou. OT10.0010 go 0.020 BkNtOY.
LinHk OT 0.0005 fo 0.010 BkAtOY. Ot 0.0010 go 0.020 BKAtOY.

5.1 To4HOCTb (MPaBUIbHOCTb M NPELN3NOHHOCTD)

5.1.1 lMokasaTenu TOYHOCTU MeToAa

Mokasatesin TOYHOCTM MeToAa: rpaHuLbl MHTepBasia, B KOTOPOM C BEPOATHOCTLIO P = 0.95 HaxoauTcs
abconoTHas NorpeLHoCcTb pesyibTaToB aHanmn3a (NpunucaHHas NorpeLwHocTb) J1 cTaHAapTHbIE OTKIOHEHUS
nosTopsieMocTu S(N NPOMEXyTOo4HON npeunsmoHHocTn SI(TO). 3HayYeHnsa KpuTuyeckoro gnanasoHa CPN H4),
npegena npomexyToyHol npeunsmoHHoctTn PLIO n npegena BoCnpou3BoAMMOCTM R — B 3aBUCMMOCTM OT
MaccoBOWi f,0NM onpesenseMoro afeMeHTa-npuMecu NnpueegeHbl B Tabnumue 2.

Ta6nuya 2— Mokaszatenu ToyHoctn meTtoga (P » 0.95)
B npoueHTax

paHnupl CraHgapTtHoe

oo TR onniee KoMl eoiente ool | Mosaen
onpeaensembix noBTOPAEMOCTM NPELM3NOHHOCTM
BNEMEHTOB MorpeLHoCcTy sr Cioecan NPeLn3NoHHOCTI ro) MocTi R
iA SQQ

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

[ONs NPOMEXYTOYHbIX 3HAUEHUI I MACCOBbIX A0NEl 3HAYEHNSA NoKa3aTenell TOYHOCTU HaXOAAT METOLOM
NVHENHOW nHTepnonsayumn no opmyne

Ax=A, L X-Cr)/T-A- o

roe X — pesynbTaTt aHanusa;
C,.CB— HWXHSISl M BEpXHSIs TPpaHuLbl NoAAMana3oHa MacCoBbIX A0/el, B KOTOPOM HAaXOAWUTCSA pe3ynbTaT aHa-
nusa;
Aun,Aa— 3HaueHusl MokasaTensi TOYHOCTU, COOTBETCTBYIOLLME HWXHEH 1M BepxHeil rpaHuLaMm noaavanasoHa
MacCoBbIX [10/1eii, B KOTOPOM HAX04UTCS pe3y ibTaT aHan3a;
AX — 3HAYeHWe nokasaTens TOYHOCTM 415 pe3ynbTaTa aHanusa X.
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5.1.2 MpaBUIbLHOCTL

Lna oueHKn cMcTeMaTUYecKoi NOrpewwHoCcT! faHHOro MeToa onpefesnieHnst 3IeMeHTOB-NpyMeceil B
nannagmn Ncnosb3yoT B KA4eCTBE OMOPHbIX 3HAYEHUI aTTeCTOBaHHbIE 3HAYEHNA MacCOBbIX A0/1eil 3NeMeH-
TOB B rOCyZapCTBEHHbIX CTaHAAPTHbLIX 0bpasuax coctaBa nannagusa NCO 7615—99 (komnnekt Mg-36), TCO
7331—96 (komnnekT Ma-28) unugpyrnx FCO. He ycTynatoLwmnx no Habopy onpeaensieMbiX 3/IeMEHTOB UMeTPO-
NOTUYECKMM XapaKTepucTuKam.

Cuctemartnyeckasn norpewHoCTb MeToga npu ypoBHe 3HauumMocTn a =5 % He3Hauuma no F'OCT P NCO
5725-4 nna Bcex onpefensieMbix 3N1eMeHTOB-NpPMMeceli B nannagnmn Ha BCeX ypOBHAX onpeAensemMbiX coaep-
XaHWUA.

5.1.3 MNpeunsnoHHocTb

5.1.3.1 [mana3oH pe3ynbTaToB YeTbipex onpeaeneHunil, Nosy4eHHbIX 4158 O4HOV U TOW xe Npobbl OAHUM
onepaTopoM C UCMOJIb30BaHNEM OAHOr0 U TOro e 060pyAoBaHNa B Npefenax kparyailero n3 BO3MOXHbIX
WHTEPBasIOB BPEMEHN, MOXET NPEBbILLATL YKa3aHHbIi B Tabnuue 2 kputnyecknii ananaszoH CROZ4)gnan =4
no FOCT P NCO 5725-6 B cpefHeM He yalle ofHOro pasa Ha 20 c/iiyyaeB npu NpaBuibHOM MCMNOJIb30BaHUN
meToAa.

5.1.3.2 Bnpegenax ofHoii nabopatopuu fBa pe3ynbTaTa aHaansa ofHol 1 ToVi e Npobbl, NOyYeHHbIe
pa3HbiMK ONepaTopamMm C UCMOb30BaHWEM OAHOTMO U TOT0 Xe 060py0BaHNA B pa3Hble AHU, MOTYT pasfinyaTb-
CA C NpeBbILIEHNEM YyKa3aHHOIo B Tabnuue 2 npejena NpoMexyTouHol npeymsnoHHocTn R4TG no FOCT P
MCO 5725-3 B cpeiHeM He yalle o4Horo pasa Ha 20 ciiyyaes npuv npaBubHOM UCMNOb30BaHUN MeToAa.

5.1.3.3 Pe3ynbTaTtbl aHa/m3a ofHOW 1 Toli Xe Npobbl, NOSTyYEHHbIE ABYMS NabopaTopusiMu, MOTyT pas-
nnyaTtbCs C NpeBbllleHneM yka3zaHHOro B Tabnvue 2 npegena socnponssogmumoctmi RnofrOCT PUCO 5725-1 B
cpeAHeM He valle oHOro pasa Ha 20 cnyvaes npu npasu/ibHOM UCMO/Ib30BaHNM MeToa.

5.2 Tpeb6oBaHusa

5.2.1 O6wue TpeboBaHua ntTpeboBaHUa 6e30NacHOCTU

O6wue TpeboBaHNA K MeToAdy aHanusa, TpeboBaHUs K obecrneyeHnio 6e30MacHOCTU BbINOTHAEMbIX
paboT 1 obecneyeHnto 3KoI0rMYeckoin 6esonacHocTn — no FOCT P 52599.

5.2.2 Tpe6oBaHus K KBanuukaLnm ncnoaHuTenei

K BbINOMTHEHMIO aHa/IM3a AoNyCcKalTCA iMua He Monoxe 18 1eT. 06yyeHHble ByCTaHOB/IEHHOM NOPSAKe 1
JonyLeHHble KCaMOoCTOATebHOV paboTe Ha UCNoNb3yeMOM 060pYA0BaHNN.

5.3 CpeacTtBa n3MepeHuil, BCnomMmoratesibHble YCTPOKCTBa, MaTepuasnbl U peaKkTuBbI

Cnektporpad) AvdpaKkLOHHbIV C TPEX/TMH30BO CUCTEMOW KOHAEHCOPOB, NpeAHa3HaYeHHbIN AN noy-
YeHus cnekTpoB B Anana3oHe 240—350 HM. ¢ 06paTHOW NuHeliHoi gucnepcueid 0,6—0.7 HM/MM.

eHepaTop Ayr NOCTOSIHHOTO WM NEPEMEHHOr0 Toka cunoingo 15A.

MuvikpogeHcMToMeTp, NpefHa3HauYeHHbI ANA U3MEePEHUss ONTUYECKOW MI0THOCTY (MOYEepHEHWS) CNekT-
pasibHbIX IMHWIA.

Becbl nabopatopHble no FTOCT 24104 c npeaenoM gonyckaemoi abCcosoTHOW NOrpeLHocTn He 6onee
10.005r.:

OnekTposbl rpacuToBble No [1] AuameTpom 6 MM C KpaTePOM r1y6MHOK 1—3 MM 1 AnamMeTpoM 4 MM.

OnekTpogbl rpaduToBble No [1] gnamMmeTpom 6 MM. 3aTOUEHHbIe Ha Nonycdepy Un yceyeHHbIli KOHYC.

doTONNaCTUHKN CNekTpasbHble, o6ecneynsarlLne HopMasnbHOe NoYepHeHNe B CeKTpasbHOM Aguana-
30He 240—350 Hm.

MposBuTENb KOHTPACTHbIV U thKcax Ana hoToNNacTUHOK.

MnunTa anekTpuyeckas ¢ 3aKpbITOW cnupanbto.

CTakaHbl Xumuyeckue TepmocTolikue no FOCT 25336.

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

CnupT 3TUNOBBLIN pekTudrkoBaHHbIi no FOCT 18300.

BogaanctnnnnposaHHaa nolfOCT 6709.

O6pasubl 415 rpagynpoBku (06pasubl nannagns ¢ paHee yCTAHOB/IEHHbIMU 3HAYEHUSIMU MaccOBbIX
fonei aneMeHToB-NpYMecei).

CTtaHpapTHble 06pasubl cocTaBa nannagus C NOrpelHoOCTbl0 aTTeCTOBAHHbIX 3HAYeHW MaccoBbIX
poneli npumeceii, He npeBblwatLLeit 1/3 3HayeHnsa npegena abCconTHOM NOrPeLHOCTU HACTOSLWEro meToaa
[ANA KaX40ro ypoBHSA MacCcoBbIX A0/,

JlonyckaeTcs npyMeHeHWe ApYyrux CpeAcTB U3MEpPeHuii, BCnoMoraTesibHbIX YCTPOWCTB, MaTtepuanos v
peakT1BOB NP YC/I0BMM NOSTyYEHNSA NoKa3aTesieil TOYHOCTU, He YCTynatLmxX ykasaHHbIM B Tabnuue 2.

5.4 OT60p MNoaroToBka Npo6

5.4.1 OT60p NabopaTopHoOii MPobbI OT CAIMTKOB UM NOpOoLLKa addpMHMPOBAHHOTO Nannaans NpoBoasaT
no FOCT P 52244.
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5.4.2 TMpo6bl nannagms MOryT NOCTynaTb HAa aHa/n3 B BUAE IEHTbI, MPOBOJIOKN, CTPYXKWU, Tyoku, no-
poLuka.

5.4.3 Tpo6bl, NocTynatLme Ha aHanus B BUAE NeHTbl, MPOBOSIOKN WA CTPYXKKW, ANS yAaNeHns NnoBepx-
HOCTHbIX 3arpsi3HeHU i NOMELLaloT B CTEKNAHHbIN CTakaH U KUNSATAT B pACTBOPE COMISAHOM KNC/0TbI, pa36asneH-
Holi 1:1 B TeueHne 10—15 MuH. MNoNyYeHHbIli pacTBOp C/AMBAKT, NMPo6Obl NPOMbIBAOT AUCTU/IMPOBAHHOM
BOAON feKkaHTauvein 4—5 pa3 u BbiCylUMBaOT Ha Bo3gyxe. [pobbl nopowka u ry6ku KUCNOTON He
o6pabaTbiBaloT.

5.4.4 OTnpo6 nannagns, NOCTynarwLLMx Ha aHann3, oTéupatoT No 4 HaBecku, 0T 06pasLoB AN rpagyu-
POBKW U/ CTaHAAPTHbIX 06pasL,oB — Mo 2 HaBeckun Maccoii oT 100 go 150 Mr Kaxasi B 3aBMCUMOCTM OT ry6u-
Hbl MCMOMb3YyEMbIX 3/1EKTPOAOB, HO OAMHAKOBble ANA OA4HON CnekTporpammbl. HaBecku B Buae MopoLuka
3anpeccoBbIBatOT B KpaTtep rpamToBoro afnekTposa.

5.5 TloarotoBka 060pyAo0BaHUs K NPOBEAEHUID N3MEPEHUNT

551 O6opyfoBaHve NoAroTaBMBaloT K paboTe COrnacHo MHCTPYKLUMAM Mo aKcnayaTaummn. AanHbl BOSH
aHaIMTUYECKUX TMHWIA U NNHWUIA cCpaBHEHWS, paboyre pexunMbl NPUGOPOB, PEKOMEHAYEMbIE AJ151 BbIMOSHEHNSA
aHanusa, npvsefeHbl B Tabnuuax 3 14 cooTBeTCTBEHHO. [1NA Kax4oro onpeaensieMoro ajfieMeHTa sbibmpatot
OiHY 13 peKoMeHAyeMbIX A/IMH BOJH. [lonyckaeTca UCNob30BaHve APYTUX IMHWA 1 pabounx pexmmoB npu
YC/I0BMM NOSTyHEHUsi NoKa3aTenell TOYHOCTH, He YCTynarLwmux ykasaHHbIM B Tabnuue 2.

Ta6nuya 3— [NWHbI BOMH aHANNTUYECKUX NNHNI
B HaHOmMeTpax

HavmeHoBaHue onpefensemoro [nvHa BOMHbI NMUHUW CpaBHeHUs

AnnHa BOMHbI aHaINTUYEeCKOW NIMHUN

anemMeHTa {nannaguit)
AnomMnHniA 309.27 ®oH. 306.61
Xeneso 302.06 ®doH. 302.17
300710 267.59 ®oH. 268.62
Upnanii 266.47 ®oH. 268.62
322.0 ®oH. 321.89
Kanbunii 315.89 ®oH. 321.89
Ko6anbT 241.16 ®oH. 268.62
345.35 ®oH. 302.17
KpemHuii 288.15 ®oH. 302.17
Maruwuii 285.21 ®oH. 302.17
280,2 ®oH. 302.17
MapraHey, 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
Onoso 286.33 ®oH. 302.17
317.5 ®oH. 321.89
Ocmnii 283.86 ®oH. 268.62
MnatnHa 270.58 ®oH. 268.62
299.4 ®oH. 302,17
Poawni 332.30 ®oH. 332.09
PyTeHuit 366.13 ®oH. 356.66
298.89 ®oH. 302.17
CBuHel, 283.30 ®oH. 302.17
Cepebpo 328.06 ®oH. 328,72
338.2 ®oH. 332.09
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OkoHuaHue Tabnuubl 3

HanmeHoBaHve onpegensemoro [1vHA BOJTHBI IMHUN CPaBHEHNSA

[NvHA BOSHbI @HANMTUYECKO NIMHUN

anemeHTa (nannaguii)
Cypbma 287.7 ®oH. 302.17
Tennyp 2385 DOH. 268.62
Xpom 284.32 doH. 268.62
286.51 POoH. 268.62
LinHk 334.5 doH. 332.09
MprmMeyaHUe — POH O3HAYAET, YTO B KAYECTBE JINHUN CPABHEHUS BbIOWPAIOT AJ/IVNHY BOJIHbI, COOTBETCTBYIO-

Y0 MUHUManbHOMY MNOYEPHEHWI0 (OTONMACTUHKA PAJOM C aHanMTUYECcKOW NMHWed onpefensieMoro 3jeMeHTa
(c n06oli CTOPOHBI, HO C OAHOW W TOW Xe ANA AAHHOTO 3/1IeMeHTa BO BCEX CnekTpax Ha hoTonnacTuHke).

Ta6nuuya 4— PekomeHAayeMble paboune pexunmsl

HavmeHoBaHve napameTpa 3HaueHne napameTpa

[lyra noCTOSIHHOTO ToKa:
cuna Toka. A 10—12

[yra nepeMeHHOro Toka:

yacToTa paspagos. 'y 100
ukcuposaHHoe 3HayeHue asbl nogxura 60>
cuna Toka. A 10— 12

Ycnosusa coTtorpadmpoBaHns CNekTpoB:
WnpuHa wenu, mm 0.015
aKcnosunyums.c 60

5.5.2 3JnekTpopodepXaTenu n npucnoco61eHns O4NLWAT CMMPTOM OT NOBEPXHOCTHbIX 3arpsi3HEHWIA.

5.5.3 Bk/ioyaloT BOAAHOE OXNaxXAeHWe 3/iekTpogoaepxaTenei.

5.5.4 T1oAroTOBMEHHYIO K @aHa/M3y HaBeckKy nannagus noMmeLljailoT B kpaTep rpachnToBOro aNekTpoaa.
KOHTP3aNekTpoaomM CyXuT rpacduToBbIf CTEpXKeHb, 3aTOYEHHbI Ha nonycdepy Unm yceyeHHblid KoHyc. Mpw
MCMONb30BaHUN B KAYECTBE NCTOYHUKA BO3OYXAEHUS AyTY NOCTOAHHOrO TOKa aHanu3npyemas npoba ssnser-
€A aHo oM.

5.5.5 MeXanekTpoAHbIii NPOMEXYTOKyCTaHaBIMBAIOT MO yBEMYEHHOMY U306PaXeHNI0 Ayrn Ha aKpaHe
NMPOMEXYTOUYHOM AnadparmMsl 5 MM 1 NOAAEPXKMBAIOT CTPOrO NOCTOSAHHLIM, KOPPEKTUPYS ero B TeyeHune Beeil
3KCMO3ULMN.

5.6 [poBeaeHue nsmepeHunii

5.6.1 [nA nonyyeHuns rpagympoBOYHOro rpadiuka NCnonb3ytoT cTaH4apTHble 06pasLbl cocTasa nanna-
Ans nnn obpasubl 4N rpagynposkn. CnekTpbl KaxXAoro ctaHaapTHOro obpasua (obpasua ansa rpagyvpoBkm) n
aHanusmpyemoi npobbl gpoTorpacupyoT B 0AMHAKOBbIX YCN0BMUAX. ONA kaxAoro cTtaHfapTHOro o6pasua
(obpasua ans rpagyvpoBKM) NosyyatoT ABe. a A8 aHaIn3mpyemoin npobbl — YyeTbipe cnekTporpammel. Mpu
MaccoBOli flone 3n1eMeHTOB B Npo6e, NpesbillatoLLeli 3Ha4eHne BepXHel rpaHuLbl MHTepBana cofepxaHuii ¢
MCMoNb30BaHNEM MOCTOSIHHOTO TOKa, yka3aHHOW B Tabnuue 1, doTorpadmpoBaHue cCnekTpoB NPOBOAAT
NMOBTOPHO C NPUMEHEHUEM MEPEMEHHOTO TOKA.

5.6.2 ®0oTONNACTUHKM NPOABAAIOT, ONOMACKMBAIOT B BOAE, (DUKCUPYIOT, MPOMbIBAIOT B NPOTOYHON BoAe U
cyLwiar.

5.6.3 C nomoLbo MUKPOAEHCUTOMETPA Ha KaXAol cnekTporpamme U3mMepsitoT NoYepHeHUe aHamTu-
4ecKo NMHMKN onpefensaemoro anemenTa S, u 6nmnsnexaltero oHa W BbIYMCNAOT Pa3HOCTb NOYEpHe-
HUM AS =S, , - SO.OT nonyyeHHbIX 3Ha4YeHnn AS nepexodaT k 3HavyeHusam Ig(/7V/d) c nomouybio Tabnmubl A. 1,
NpvBEAEHHOW B NpuioxeHun A. Vicnonbaysa 3HaueHus 1gC n 1a(/iV/d). nonyyeHHble ANna cTaHAapTHbIX 06pas-
LIOB. CTPOAT rpalyMpoBOYHbIli rpacumk B koopguHatax: IgC — /a(7i//d), rae C — maccoBas fons onpegensie-
MOrO 3/71leMeHTa B CTaH4apTHOM ob6pasLie (o6pasue 415 rpagympoBku), %.

5.6.4 B 06nacTu BepxHeli rpaHuLbl Anana3oHa MaccoBbIX f0Nel gonyckaeTca NOCTPOeHve rpagympo-
BOYHbIX rpadhmkoBs B koopanHaTtax: AS — IgC, rae AS — pasHOCTb NOYEPHEHWI aHANINMTUYECKON IMHWN U TUHWN
cpaBHeHus (nannaguid).
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5.6.5 Mo rpagyupoBoYHOMY rpadunKy, UCNO/b3yS YeTblpe napasniesnbHbiX 3HaveHus 1a(/,//d) nnbo AS,
COOTBETCTBEHHO, MNOJIyYEHHbIE N0 YETbIPEM CNeKTporpaMmmam /19 Kax0i Npobbl, HaXoAsAT YeTbipe pe3ynbTa-
Ta napannenbHbIX onpeAeneHunii MaccoBOI 40N KaXAO0ro aneMeHTa-nprMecu B aHan3npyemMmoi npobe.

5.7 OueHKa NpMeMaeMOCTN pe3ynbTaToB napanfienibHbiX onpejeneHnini n noayyeHme okKoH4a-
TeNIbHOTO pe3ysibTara aHanmsa

5.7.1 TMpuemnemocTb pe3ynbTaToB napasfiefibHbiX OnpefeneHnini oLueHWBalT B COOTBETCTBUU C
FOCT P UCO 5725-6 nyTem conocTaB/ieHUs AnanasoHa aTux pesynbtatos (X - X ) C KpUTMYECKUM ana-
naszoHoM CRO095(4), npuBefeHHbIM B Tabnuue 2.

5.7.2 EcnupamanasoH pe3ynbTaToB YeTblipex napannesbHbix onpegenernii (Xvec- X bW He npesbiluaeT
KpuTnyecknii guanazoH CRO9%(4), Bce pe3ynbTaTbl NPU3HAIOT NPUEMIEMbIMI U 32 OKOHYATENbHbIA pesynbTart
aHasM3a nNpvHUMaloT cpefHeapudMeTnyeckoe 3HayeHne pesynbTaToB YeTblpex napasiesnbHbIX onpege-
NEeHuiA.

5.7.3 Ecnupunana3oH pe3ynbTaToB YeThipex napasisiesibHbiX onpeseneHnii npesbiwaet CR09%(4), npo-
BOJAT eLle YeTbipe napasiefibHbIX onpefesieHuns.

PaccunTbiBalOT KPUTUYECKMIA Anana3oH A5 BOCbMU NapasfiesbHbix onpegenexunii C/?2035(8) no cop-
myne

C/W 8) =4.3Sr )]
rae S, — craHfapTHOe OTK/IOHEHUE NOBTOPSAEMOCTMW.

Ecnun ans nonyyeHHbIX BOCbMUW MapassiefbHblx onpegeneHuii 3HayeHne (XuMC- Xma) He npesbillaeT
KpuTnyecknii gnanasoH C/?095(8). To B Ka4eCTBE OKOHYATE/IbHOTO pe3y/ibTata aHasim3a NprHuMmaloT cpegHe-
apucmeTnyeckoe 3HayeHue pesy/bTaToB BOCbMU MapassesnbHbiX onpegeneHuii. B npoTuBHOM cnydyae B
KayecTBe OKOHYaTes/IbHOro pesysfbTara aHannsa NpuHUMaloT MefnaHy pesynbTaToB BOCbMU napasniesibHbiX
onpegeneHnii, ecnm B HOPMaTUBHBIX AOKYMEHTaX fL@aHHOTr0 NPenpuATUS He NPeayCMOTPEHO MHOE.

5.8 KOHTpO/b TOYHOCTM pe3y/bTaToB aHanmsa

5.8.1 KOHTPO/b NMPOMEXYTOYHON NPELLM3NOHHOCTM N BOCNPON3BOANMOCTM

Mpy KOHTPO/IE NPOMEXYTOYHOW NPELU3NOHHOCTU (C U3MEHALWUMINCA hakTopamy onepaTopa 1 Bpeme-
HV) abCconTHOE pacxoxaeHne ABYX pe3y/ibTaToB aHasm3a Of4HO 1 ToVi e NPo6bl, NO/TyYEHHbIX Pa3HbIMy One-
patopamu ¢ UCMo/Ib30BaHNEM O4HOIO 1 TOTO e 060pYy0BaHNA B pasHble HWU. He A0/IKHO NpeBbIWaTh npejen
NPOMEXYTOUYHON NpeLmn3noHHocTy /?||TQ| yka3aHHbI B Tabnuue 2.

Mpu KOHTPOJ/1e BOCNPON3BOANMOCTY a6CONOTHOE PACXOXAEHWNE [1BYX Pe3y/1bTAaTOB aHa/M3a 04HON 1ol
Xe Npo6bl, NOTyYEHHbIX ABYMSA nabopaTtopmamu, B COOTBETCTBMM C TpeboBaHMAMM HACTOALLEro cTaHjapTa He
[O/KHO NpeBbIWaTh npeges BOCNPoM3BoANMOCTH R. ykasaHHbI B Tabnuue 2.

5.8.2 KOHTpO/Ib NpaBuUNbHOCTHU

KOHTponb NpaBnibHOCTM NPOBOAAT NyTEM aHa/IM3a CTaHAapTHbIX 06pa3LoB cocTasa nannaamsa. O6pas-
Libl, ICNONb3yeMble 415 KOHTPO/IA NPaBUIbHOCTU, HE MOTYT UCMO/1b30BaTLCA A/15 NOyYEeHNS rpagynpOBOYHbIX
3aBUCUMOCTEI.

Mpu KOHTpPONE NPAaBUNBLHOCTU PA3HOCTb MEXAYy pPe3y/1bTaToM aHasim3a U NPUHATLIM ONOPHbLIM (aTTecTo-
BaHHbIM) 3HaYeHMEeM MaccOoBOI 40NN 3/1EMeHTa-NpMMecK B CTaHAapTHOM obpasue He [0/KHa npeBbiaTb
KpuTuyeckoe sHavyeHue K.

Kputuyeckoe 3HauyeHune K paccunTbiBatoT no oopmyse

K =rAzr+N12, ®)

rae [lar — norpelHocTb YCTaHOB/IEHNUSI ONOPHOrO (aTTeCTOBAHHOMO) 3HAYEHWUSI MAcCOBOIi [0/ 3NieMeHTa-
NpUMecH B CTaHJapTHOM 06pasLie:

[— rpaHuubl MHTepBana abCoMOTHOM NOrPeLlHOCTN pe3ynbTata aHannsa (3HayeHuns [ npuBegeHbl B
Tabnuue 2).

6 CnekTpoMeTpuyecknii MeTog, aTOMHO-3MUCCUOHHOIO aHann3a C 1yroBbIiM
BO36YXXAEHMEM CMEKTpa

Mpu cnekTpoOMeTpUYECKOM METOLE UCNO/b3YIOT (POTOINEKTPUYECKUIA CNOCO6 perncTpaumm sMUCCUOH-
HbIX CMIeKTPOB.

MeTog no3BonsieT onpeAennTb MaccoBble 40N 3/1IeMEHTOB-NPYMECEl B AnanasoHax, NPpMBeAEeHHbIX B
Tabnuue 5.
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Ta6nuuya 5— [nanasoHbl M3MEPEHUIN MaCCOBbIX J0/1eil onpefensieMblX 3/1eMeHTOB

B npoueHTax

[vnanasoH n3mepeHnit
MaccoBoit f0/1

£o 0.010 Bkntou.
Ao 0.10 Bkntou.
A0 0.0060 BktoY.
£o 0.10 Bk/toY.
A0 0.10 BkAtoY.
A0 0.020 BKAKOY.
A0 0.020 BkAtOY.
[0 0.050 BkntouY.
A0 0.010 Bk,

OT 0.00010 go 0.0050 BkNtOY.

HanmeHoBaHue . HaumveHoBaHne
onpejensemoro Ananasow nsMEpEHit onpejenseMoro
anemeHTa Maceoson Ao anemeHTa
ANOMUHNIT OT1 0.0002 po 0.040 BkAtOY. Ocwmuin OT10.0003
BucmyTt Ot 0.00010 go 0.010 BKkAtOY. MnatnHa OT10.0010
Xeneso OT1 0.00010 go 0.10 Bk/tOY. PeHwuii OT10.0005
3on0T0 OT1 0.0002 po 0.050 BkAOUY. Popwuii OT10.0010
Npwnpgwnii OT 0.0010 pgo 0.10 BKAMOY. PyTeHuit OT10.0010
Kanbuuii OT1 0.0004 po 0.020 BkAtOM. CBuHel, OT10,0002
KobanbT OT1 0.00010 go 0.010 BkAOY. Cepebpo OT10.0005
KpemHuii OT1 0.0002 po 0.040 BkNtOY. Cypbma OT10.0010
MarHuii OT1 0.00010 o 0.030 BKANtOY. Tennyp OT10.0005
MapraHey, OT 0.00010 fo 0.010 BKk/tOY. TuTaH
Megb OT 0,00010 go 0.030 BK/tOY. Xpom OT10.0003
Hukenb OT1 0.00010 go 0.050 BkNtOY. LinHk OT10.0003
Onoso Ot 0,00010 go 0,020 BktOY.

6.1 TOYHOCTb (MPaBWUNbHOCTb U MPELU3NOHHOCTb)

6.1.1 TokasaTenu TOYHOCTU MeToLa

A0 0.030 BKAKOY.
A0 0.030 BKAKOY.

MokasaTennm TOYHOCTN MeTofa: rpaHnLbl UHTepBana, B KOTOPOM C BepoAaTHOCTbi0 P = 0,95, Haxogutca
abconoTHasA NOrpeLHOCTb pe3ybTaToB aHanm3a (npunucaHHas norpeLlHocTb) . cTaHAapTHbIE OTKIOHEHNSA
nosTopsiemMocTu Sf n NpoMeXyTouHol npeunsnoHHocTn SITO). 3HaueHns kpuTuyeckoro gmanasoHa CR095(4),
npegena NPoOMeXyTO4YHON NPeun3MoHHOCTU /?|<ro. n npefena BOCNPOM3BOAMMOCTM R — B 3aBMCUMMOCTU OT

MaccoBOi 011 ONpeAesIieEMOoro a/IeMeHTa-NpUMecK, NpUBeaeHs! B Tabuue 6.

Tab6nunuya 6— [lMokasaTenu ToyHocTn metoga (P =0,95)

CTtaHfjapTHOe

YpoBeHb FpaHuybl CraHfgapTHOe N Mpegen

MaccoBbiX gonei wHTepsana oTknoHenue KPMMT:::;UK:M oTknonenue npomMexyTouHo Mpeaen

onpepensiemMblx a6CcoNTHOIM nosTOpAEMoCTH l::*oa4<4) NPOMEXYTOUHON  NpeuM3NOHHOCTM BOC;ZZ:‘:B;AW

S npeynsnoHHOCTH
anemenToB norpewHocTh 1/ r RKU)
siTol

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

B npoueHTax
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6.1.2 MNpaBUIbLHOCTL

[Nsa oueHKn cucTeMaTUYeCcKoW NOrpelHoCT AaHHOro MeTofa onpejesieHust aeMeHToB-NprMeceil B
nannagnn UCnonb3yloT B KAYECTBE OMOPHbIX 3HAYEHUI aTTeCTOBaHHbIe 3HAYEeHUA MacCoBbIX A0N1el 31eMeH-
TOB B rocyAapCTBEHHbIX CTaHA4apTHbIX obpasuax coctaBa nannagusa NCO 7615—99 (komnnekt Mg-36),
[CO 7331—96 (komnnekT Ma-28) unu gpyrux FCO. He ycTynawLmx no Habopy onpeaensemMbiX 3/IEMEHTOB U
MEeTPOJIOTMYECKUM XapaKTepucTukam.

Cuctemartnyeckas norpewHoCcT MeToga nMpuv  ypoBHE 3HayumocTn a =5 % HesHauuma no
FOCT P NCO 5725-4 nns Bcex onpeAensieMblX 3/IEMEHTOB-NPUMECE B Nannajnm Ha BCEX YPOBHAX onpe-
Jensemblx MaccoBbIX f0NeN.

6.1.3 MNpeyunsnoHHOCTb

6.1.3.1 [nana3oH pe3ynbTaToB YeTbipex onpegeneHunii, NosyYeHHbIX 418 04HON 1 TOW e NPo6bl OgHNM
onepaTopomMm C UCMONb30BaHNMEM OAHOMO M TOTO Xe 060pyA0BaHuA B Npejenax kpatyanlero 3 BO3MOXHbIX
MHTEpPBasIOB BPEMEHU, MOXET NPEBbILLATh YKa3aHHbIN B Tabnuue 6 kputnyecknii gnanasoH CROu (4)gnan=4
no N'OCT P NCO 5725-6 B cpeHeM He yalle of4HOro pasa Ha 20 ciyyaes npu NpaBUIbHOM UCNONb30BaHUN
mMeToAa.

6.1.3.2 B npegenax ofHoli nabopatopuu fBa pe3ynbTata aHanun3sa 0gHoli 1 Toli Xe Npo6bl, NOSTyYeHHbIe
pasHbIMU onepaTopamMu ¢ UCMo/Ib30BaHNEM O4HOI0 UTOro e 060pPyA0BaHUS B pasHble AHW, MOTYT pasinyatb-
CA C npeBbllUEHNEM YyKa3aHHOro B Tabnuue 6 npegena MPOMEXYTOYHON MNPeUn3MoHHOCTM H,<0> no
FOCT P NCO 5725-3 B cpefHeM He yalle o4HOro pasa Ha 20 cnyyaeB Npu npaBuibHOM MCNOJIb30BaHUN Me-
ToAa.

6.1.3.3 PesynbTartbl aHann3a o4HOW 1 TOW Xe Npobbl, NoNyYeHHble ABYMA nabopaTopusamu, MoryT pas-
nyaTbCs C NpeBblLLIEHNEM yKa3aHHOro B Tabnvue 6 npegena socnpoussogmmocTtu 2o FOCT P NCO 5725-1 B
cpefHeM He yalle oAHoro pasa Ha 20 criyyaes nNpu NpaBUIbHOM UCMONb30BaHUN MeToa.

[N NpoMeXyTOUHbIX 3HaYeHU i MacCoBbIX fjoNeli 3HaYeHNs nokasareneil TOYHOCTU Haxo4AT MeTOA0M
NVHenHoW nHTepnonsauun no doopmyne (1). ykasaHHoii B 5.1.1.

6.2 Tpe6oBaHus

6.2.1 O6wue TpeboBaHNsA nTpeboBaHNsA 6e3onacHoCTn

O6wue TpeboBaHnsA K MeTofy aHanunsa n TpebosaHus k obecneyeHnto 6e30NacHOCTY BbIMOSIHAEMbIX
paboT 1 obecneyeHnto aKos1ornyeckoii 6esonacHoctT — no FOCT P 52599.

6.2.2 TpeboBaHua kK kBanudukaLum ucnonHnTenen

KnpoBegeHuio aHanm3a gonyckaTcs nvua He Mosioxe 18 net. 06yyeHHble B yCTaHOB/IEHHOM MOpsAAKe U
[JonyLeHHble K caMmoCcToATeNbHO paboTe Ha MCNo/ib3yeMOM 060pyA0BaHNN.

6.3 CpeacTBa M3MepeHuil, BcnomoraTesibHble yCTpolicTBa, MaTepuarsbl 1 peakTuBbl

CnekTpomeTp C reHepaTopoM Ayr NOCTOSIHHOTO (MepeMEeHHOr0) Toka Un KOMMIEKC aTOMHO-3MUCCUOH-
HOro CNekTpanbHOro aHaansa c aHan3aTopoM 3MUCCUOHHbIX cnekTpoB Tuna MA3C. npegHa3HavyeHHbIl Ans
nonyYyeHns cnekTpos B AnanasoHe 210—350 Hm.

Becbl nabopatopHble no FTOCT 24104 c npeaenom gonyckaemoli abcosoTHOM NOrpewwHocTn He 6onee
+0.001r.

DnekTpoAbl rpacdmToBble No [1) AnameTpoM 6 MM C KpaTepom ryouHon 1—3 MM 1 gnameTpom 4 M.

AnekTpoabl rpacuToBble No [1) AnaMeTpoM 6 MM. 3aTOUYEHHbIE HA YyCEUYEHHBbI KOHYC U nonycdepy.

MnuTa anekTpruyeckas ¢ 3aKpbIToli CNUpasbio.

CTakaHbl XMMUYeCKNEe TEPMOCTONKME.

KucnortaconsaHas oc.4. nofOCT 14261.

CnupT 3TUNOBbLIV pekTUdUKoBaHHbI no FOCT 18300.

Bopga guctnnnuposaHHas no FOCT 6709.

O6pa3ubl ANns rpagyvpoBkm (06pasubl Naniiagms ¢ paHee yCTaHOBMEHHbIMU 3HAYEHUSIMU MacCOBbIX
[onei anemMeHToB-NpruMeceit).

CTtaHfapTHble obpasubl cocTaBa Nainafus C NOrpelHoCTbi0 aTTeCTOBaHHbIX 3HAYEHWI MaccoBbIX
foneii npumeceii, He npessbllatoLleli 1/3 3HaueHus npeaena abcontoTHON NOrpeLlHOCTM HaCTosALLero meToga
[ANA KaXK40ro YpoBHS MaCCOBbIX AONEN.

[lonyckaeTca npMMeHeHne ApyrMx cpeAcTB U3MepeHuid, BCnoMoraTesibHbIX YCTPONCTB, Matepunanos n
peakTMBOB MPW YCNI0BMM NOSTyYEHUS NokasaTeneil TOYHOCTK, He yCTynarLwmnx ykasaHHbIM B Tabnuue 6.

6.4 OT60p M NOATOTOBKA NPO6

6.4.1 OT60p NabopaTopHOIi NPO6bI OT CANTKOB MK NOPOLLKa addPMHNPOBAHHOTO Nannaans NnpoBoasAT
no FOCT P 52244.

6.4.2 MNpo6bl nannagvsi MoryT NOCTynaTb HA aHann3 B BUAE JIEHTbI, NPOBOJSIOKU, CTPYXKW, Ty6GKM, Mo-
poLuKa.
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6.4.3 [po6bl, NOCTynaKwLwmne Ha aHann3 B BUAE NIEHTbI, NPOBOIOKN NN CTPYXKW, 4718 YAaSIEHNS NOBEPX-
HOCTHbIX 3arpsA3HeHni i KUNATAT B CONAHON KucnoTe, pas6basBneHHoi 1:1, B TedeHne 10—15 MuH. MonyyeHHsbli
pacTBop C/MBatoT, NPobbl NPOMbIBAIOT ANUCTWUIMPOBAHHON BOAON AekaHTaunel 4—5 pas v BbiCyLLMBAKOT Ha
BO3ayxe. Mpo6bl NopoLLka v ryoku KNCNoTol He obpabaTbiBaloT.

6.4.4 OT nabopaTtopHbIX NPo6 nannagnsa oTémpaloT No 4 HaBeckn, oT 06pa3LLoB AN rpagynpoBKN NN
CTaHfapTHbIX 06pa3L0B — Mo 2 HaBecku Maccoii oT 100 40 150 Mr kaxaas B 3aBUCUMOCTM OT r/1yOWHbI UCNO/1b-
3yeMblX 3/1EKTPOA0B. HO O4MHaKOBbIE /1 OAHOW CnekTporpaMmmbl. HaBecky B BUAe NOPOLLKa 3anpeccoBbiBalOT
B KpaTep rpad)MToBOro a/1IeKTpoja.

6.5 [oprotoBka 060pyfOBaHNA KMPOBEAEHNIO U3SMEPEHNIT

6.5.1 O6opyaoBaHue noArotaBAnBaloT K paboTe corniacHo UHCTPYKLUAM Mo aKcnayatauun. Pabouve
pexumbl cnekTpoMeTpa npreeeHbl B Tabnuue 7. lonyckaeTcs NCnosib3oBaHne Apyrux paboumx pexmmos npu
YC/I0BMM MOMyYEHUS NoKa3aTesieil TOYHOCTM, He YCTYNatoLLmX yKa3aHHbIM B Tabnuue 6.

Ta6nuuye 7— PekomeHgyemble paboune pexumsl crekTpomeTpa

HavmeHoBaHue napameTpa 3HaueHue napameTtpa

[lyra noCTOSAAHHOTO TOKa:

cuna Toka, A 10— 12
[lyra nepeMeHHOro Toka.

cuna Toka. A 8— 10
Ycnosus pernctpauumn cnekTpos:

wupurHa wenun, mm 0.015
aHanUTUYeCKNin NPoMexyToK, MM 25
Bpems obxwura, ¢ 5
akcnosnymusa.c 15

6.5.2 OnekTpofogepxaresin o4nLaloT CNMPTOM OT NOBEPXHOCTHBIX 3arpsA3HEHUIA.

6.5.3 BknouatoT BOAAHOE OXNaXAeHWe aNekTpoaoepxaTeneil.

6.5.4 TMoAroToBNEeHHYIO K aHa/iM3y HaBecKy nasiiagusa nomMellarT B KpaTep rpauToBoro anekrpoja.
KOHTPaNeKTpoAOM CAYXUT rpadToBbI CTEPXEHb, 3aTOYEHHbIN Ha nonycdepy unm yceyeHHblii Konyc. Mpu
MCMNoJIb30BaHNN B KAYECTBE UCTOYHMKA BO3OYXAEHUA AyTN MOCTOAHHOIO TOKa aHa/M3npyemas npoba sisnser-
cA aHoZOM.

6.5.5 Mex3neKTpoaHbIi NPOMEXYTOK yCTaHaB/IMBAOT N0 YBENNYEHHOMY M306paXKeHUI0 AyTW Ha 3KpaHe
NPOMEXYTOUYHON AnadparmMsl 5 MM 1 NOAAEPXKMBAIOT CTPOrO NOCTOSAHHLIM, KOPPEKTUPYS ero B TeyeHue Beeil
3KCMO3NLMN.

6.6 TpoBeaeHne N3MepeHui

6.6.1 [ns nonyyeHuns rpafyvpoBOYHON 3aBUCUMOCTU NPOBOAAT U3MEPEHNE UHTEHCUBHOCTU aHanTu-
YeCckux NIMHNIA onpeaensemMblX 3/1EMEHTOB U IMHUN CPaBHEHWUA ANsi CTaHAAPTHbIX 06pa3LoB (06pa3LoB Ans
rpagyvpoBkm). [Ina Kaxaoro us onpefensaeMbix 3/1eMEHTOB BbIONPAIOT OAHY U3 PEKOMEHAYeMbIX aHanuTuyec-
KUX NMUHWIA. [INWHBI BOSTH @HANIUTUYECKNX NTMHWI NpuBeAeHbl BTabnuvue 8. lonyckaeTcs NCnosib3oBaHme Apyrux
aHa/IMTUYECKNX IMHWIA NPY YCI0BMN NOyYEHUS NokasaTesieil TOYHOCTM, He yCTynalwLwmux ykasaHHbIM B Tab-
nuue 6.

Ta6nuuya 8 — OAUHbLI BOMH aHANUTUYECKUX NUHWIA
B HaHOMeTpax

HanmeHosaHune [nnHa BonHbI HanwveHosanve [OnvHa aonmel AnnHa eombl
o [/MHa BOMHbI IMHAK
onpepensiemoro aHanMTUYecKoii __ onpepensemoro aHaMTUuUeckoli  /MHUM CpaBHeHUs
anemeHTa HAN cpasHeHus (nannagwii) 3nemMeHTa TVHAN (nannaguii)
ANOMUHKNT 309.27 237.21 301070 267.59 268.62. thoH
307.52
Bucmyt 289.79 ®oH Npungnii 266.47 271.57. doH
306.77 doH 292.48 307.52
322.08 307.52
Xeneso 296.69 DoH Kanbuuii 315.88 doH
302.06 302.17: 307.52
302.11 ®oH
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OkoHuyaHne Tabnuuybl 8

HaumenosaHune [/IMHa BO/HbI [inuHa BOMHbI MHUN HanmeHosanue [nvHa BOSHbI [OnnHa BONHbI
onpeaensiemoro aHaNMTUYecKoi CcpaBHeHus onpegensieMoro aHaMTUYECKO NUHUW CpaBHeHUs
anemeHTa NMHWN (nannagun) 3anemMeHTa AMHUM (nannagwit)
Kob6anbt 241,16 doH Popawii 332,30 362.09

345,35 343,48 307,52. choH
KpemHuii 251,92 doH PyTeHunii 366,13 356.66
242.85 307.52 298,89 ®oH
343,67 307,52
Maruwuii 280,27 DOoH CsuHel 283,30 237,21
MapraHey 260,56 ®oH Cepe6po 309,91 237,21
279.48 307.52 338,29 DoH
259,37 ®oH
Megb 324,73 321.89. choH Cypbma 259,80 DoH
296,1 DoH
Hukenb 341,47 332.09 Tennyp 238,57 ®oH
301,20 doH
310.5 doH
305.08 307,52
339,29 307.52
0noBO 317,50 doH TuTaH 308,80 237,21
318.08 237,21
Ocmuin 290,90 237.21 Xpom 284,32 ®OoH
MnatuHa 270.58 268.62 LinHK 334.50 ®oH
299,79 DoH 328,23 DOH
265.94 307.52 213,85 213.85
PeHnii 342.46 237.21

N3mepeHus npoBoaT ANA ABYX HABECOK CTaHAapTHLIX 06pasLoB cocTasa nannaans niv o6pasLos gns
rpafyvpoBKuM 1 MOJyHatoT cpefHee 3HaueHune.

6.6.2 MonyyaloT rpagympoBOYHbIE 3aBUCHMOCTM OTHOCUTE/TbHO U abCONTHOW NMHTEHCUBHOCTY aHa-
NINTUYECKMX NINHWI onpefensiemMblX 3/IeMEeHTOB OT MacCOBOW A0/M 3TUX 3/1EMEHTOB B CTaHAAPTHOM o6pasLe
(obpasue fna rpagyvmpoBkmn) B KOOpAMHaTax, npefyCcMOTPEHHbIX NPOrpaMMoii cnekTpomeTpa.

[lanee npoBOASAT NOCTPOEHME rPalyVpPOBOYHON XapakTepUCTUKM A1 KaXA0r0 3/1EMEHTa Mo anropuTmy,
3a/10)keHHOMY B NpOrpaMMHOM o6ecneyeHnmn cnekTpomeTpa. pagyrpoBOYHbIE XapaKTEPUCTUKN COXPaHAIOT B
dhaline faHHbIX rpaflyvpoBKM 1 3aTeM UCMNONb3YIOT A1 NOCAeAyOLWnX aHaIn30B8 Npoo.

6.6.3 M3mMepsAlT UHTEHCMBHOCTM aHaIMTUYECKUX NINHWIA onpeAenseMblX 3N1eMEHTOB ANS Kaxk4oN n3
YyeTbipex HaBeCOK NPobbI.

6.6.4 C nomouwblo rpagyvMpoBOYHbIX 3aBUCUMOCTEN MOsyyalT uyeTbipe pesyfnbTaTta napasniesibHbiX
onpejeneHnii MaccoBOi A0MN KaXO0ro onpeaensieMoro afeMeHTa B npobe.

6.7 OueHKa NpMeMaeMocTn pe3ynbTaToB napasnfiefibHblX onpefeneHnini u nonyyeHne OKoH4a-
TeNbHOro pe3ynbTaTa aHanmsa

6.7.1 MpuemnemocTb pe3ynbTaTtoB NapannefibHblX ONpefefieHnii OueHUBalT B COOTBETCTBUM C
FOCT P NCO 5725-6 nyTem conocTaB/ieHus guana3oHa 3Tux pe3ynbtatoB (Xvec- X, 1) ¢ KpUTUYeCcKuM guna-
nasoHoMm CKO95(4). npuBefeHHbIM B Tabnuue 6.

6.7.2 Ecnu gvanasoH pesynbTatoB YeTbipex napassiesnibHbix onpeaeneHunii (Xve(d- XwH) He npeBbilaeT
KpuTnyeckuii gnana3oH CR0O95(4). Bce pe3ynibTaTbl NPU3HAIOT NPYEM/IEMBIMU U 38 OKOHYATE/IbHbIN pesybTaTt aHa-
IM3a NPMHUMALOT cpefHeapMeTUYeckoe 3HaueHne pe3y ibTaToB YeTblpeXx napansienbHbix onpeseneHuii.

6.7.3 Ecnvpguana3oH pe3ynbTaTtoB YeTbipex napasiefnbHbix onpegeneHnii npesbiwaet CRO%(4), npo-
BOAAT eLle YeTblpe napasniefibHbliX onpeaeneHus.

PaccunTbiBalOT KPUTUYECKMIA Anana3oH 4158 BOCbMU NapannenbHbix onpegenernnii CRO9%(8) no cop-
myne

CRO95(8) = 4.3 Sr, 2
roe Sf— craHgapTHoe OTK/IOHEHME NMOBTOPSAEMOCTH.



FOCT P 52951—2008

Ecnn gna nonyyeHHbIX BOCbMY napasnnefibHbix onpefeneHnii 3HayeHne (Xvekc- XMtH He npesbiwaet
KpuTuyecknii guanasoH CHO35(8). To B kauecTBe OKOHYATE/IbHOrO pe3yfibTaTta aHanusa NpuHUMatT cpeaHe-
apudmeTuyeckoe 3HauyeHne pesynbTaToB BOCbMMW NapassiefibHblX onpegeneHunii. B npoTuBHOM cnydyae B
KayecTBe OKOHYaTe/IbHOro pesysbTaTa aHasm3a NpUHUMaloT MeanaHy pesynbTaToB BOCbMU napasiiefibHbIX
onpegeneHunii, ecnv B HOPMaTUBHbIX AOKYMEHTax faHHOro npeAnpuaTna He NpefycMOTPEHO UHOe.

6.8 KOHTpPO/ib TOYHOCTKM pe3ynbTaToB aHannsa

6.8.1 KOHTPO/Ib MPOMEXYTOUYHOM NPEeLN3NOHHOCTM U BOCNPOU3BOANMOCTH

Mpun KOHTPO1e MPOMEXYTOUYHON NPELM3NOHHOCTY (C U3MeHsIWUMKCA hakTopamMy onepaTopa 1 Bpeme-
HW) abCOMIOTHOE pacxoXAeHne AByX pe3y/ibTaToB aHan3a 0f4HOl NTOW e NPobbl, NO/TyYEHHbIX Pa3HbIMY One-
patopamu ¢ MICNoib30BaHUEM OIHOTO M TOr0 e 060py0BaHNA B pa3Hble AHU. He [,O0/HKHO NpeBbllaTh npeaen
NPOMEeXYTOUYHOI npeuunsnoHHocTu /?|<TO, yka3aHHbIl B Tabnuue 6.

Mpun KOHTPOJ1e BOCNPON3BOAMMOCTM abCO/TIOTHOE pacxoxaeHve ABYX pe3y/ibTaToB aHa/im3a 0fHOM v Toi
Xe npo6bl, Nosy4yeHHbIX AByMSA nabopaTopusmun, B COOTBETCTBUM C Tpe60BaHUAMY HACTOSALLEro cTaHAapTa He
ZOJ/KHO NpeBbIWaTh nNpefen BoCNpoM3BoOANUMOCTU R. ykasaHHbIN B Tabnuue 6.

6.8.2 KOHTpO/Ib NpaBUALHOCTU

KoHTponb NpaBnnbHOCTM NPOBOAAT NyTEM aHanM3a cTaHAapTHbIX 06pasyoB cocTaBa nannaguns. O6pas-
Libl. UCMOJIb3YeMble A1 KOHTPOJIA NPABU/IbHOCTU, HE MOTYT UCMO/1b30BaTLCA A/15 NONYHEHUSA rPafynPOBOYHbIX
3aBUCHMOCTEA.

Mpun KOHTPOIEe NPaBW/ILHOCTN PA3HOCTb MeXAy pe3yibTaTOM aHasm3a 1 NPUHATBLIM ONOPHBLIM (aTTecTo-
BaHHbIM) 3HAYEHMEM MACCOBbIX [j0f1eli 3eMeHTa-NpMMecH B CTaHAapTHOM 06pasLe He Ao/hkHa NpeBbiwaTh
KpuTuyeckoe 3HavyeHune K.

KpnTtunueckoe 3HaveHune K paccuntbiBatoT no popmyne

rae fa — norpelHocTb YCTaHOB/IEHUSI ONOPHOrO (aTTECTOBAHHOIO) 3HAYEHUs MacCOBOI [O/IN 3NeMeHTa-
npumecu BcTaHgapTHOM obpasLe;
[ — rpaHuubl nHTepBana abCcosIlTHOWM NOrpewHoCTY pesy/ibTaTta aHanm3a (3HadeHns [ npuBeneHbl B
Tabnuue 6).
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MpunoxeHue A
(cnpaBouHoe)

Tabnuua 3HavyeHunii 14(/1Yd), COOTBETCTBYOLWNX N3MEPEHHBIM 3HaYeHnsam ASly

MpuBoauMasn Hke Tabnuua A.1 cnyXunT ANA nepeBoga U3MepeHHbIX 3HauYeHuin nSly wtg /n//d.
Tabnuua cofepxuT pesynbtaTtbl pacyeTa B hopmyne

ig 13 /b3 ig(ioﬁs). (A.1)
y

roe aS— pasHOCTb MIOTHOCTU MOYEPHEHU Ha POTONMACTUHKE;

y — haKTop KOHTPACTHOCTU.

O603Ha4YNM CYMMapHY UHTEHCUBHOCTb IMHUW BMecTe ¢ POHOM /N . ). UHTEHCUBHOCTb (DOHA NOJ MAaKCUMYyMOM
NWHWKN B OTCYTCTBUE NUHUK /dp.

Tak kak /ned=/M+ /. OTHOWEHNE NHTEHCUBHOCTW IMHUN /N K UHTEHCUBHOCTU (hoHa onpeaensaT no opmyne

Inlp* Ia.dp//d-1. (A.2)
Ecnu ycnosusa choTorpadnpoBaHuns cnekTpa BblGpaHbl Tak. 4TO NOYEPHEHUS TUHUK € (hOHOM Sn, cbu choHa B OTCYT-
cTBUE NUHUK 5dhnexar BHOpManbHoOW o6nacTu, To

Ig/r.« //» ma Sly.rgpe AS- S,.d- B (A.3)

OTclofa, noNb3ysach BblpaxeHuem 1,Hd A
nonyyaem gy /d=ig</n. d//p- 1)=1g (10 — -1).

Tabnuuya A.1 oxBaTbiBaeT Hanbonee BaxHble A1 NPaKTUKN aHanuTuyeckoii paboTbl 3HaueHns AS/y ot 0.05 go 1.9.

Tabnuua cocToUT N3 ABYyX YacTeli: yacTu, oxBaTbliBatlolwell 3HaveHns 4 Sly ot 0.0580 0.99. nyacTtu, oxsaTbiBatoLwem
3HauyeHuss AS/y ot 1.00 go 1.9.

B nepBoii YacTv Tabnuubl BNnepBoi rpade npeacTaBnersbl 3HadeHna AS/ly caByMs 3Hakamu nocne 3anaToi, undpel
B rosioBkax Apyrux rpac ot 0 40 9 03HauyalT TpeTnii 3HaK nocne 3ansToll 3Ha4YeHns, paBHoro ASJy.

Hanpumep. AS/y * 0.537; Haxo4AT B nepBoii rpade 3HayeHne 0.53 nerpade c ungpoii 7onpesenstoT COOTBETCTBY-
lowee 3HavyeHue norapugma lg - 0.388.

BTopas yacTb Tabnumubl NOCTpOEHA aHaNOrMYHbLIM 06pa3oM C TOl pasHuLelt, YTOB NepBoli rpade NPpMBOAATCA 3HaYe-
HUSA N Sly c0AHUM 3HaKOM noce 3ansToi, a uudpbl BroaoBkax Apyrux rpad o603HavaloT BTOPOil nocne 3anaToi 3Hak 3Ha-
yeHna ASly.

Hanpumep. AS/y = 1.36;HaxoasT BnepBoii rpade 3HavyeHne 1,3 nB rpade cundpoii 6 Haxo4AT 3HaUYEHMe norapud-
mMary /[ d=1.341.

[ns 3HauyeHunii AS/ly, MeHbwux,yem 0,301. 3HaueHue Ig /n//hoTpuyatenbHoe — 3HAKMUHYC HaZ XapakTepucTUKoi
<*l—m

Takkaklg/n. d//com AS/y, To Tabnuuya MoxeT 6bITb NPUMEHEHA TAKXe N A4NA HaXoXAeHUsa 3HadyeHunsa Ig /n//d.cooT-
BeTCTBylOL,ero 3HaueHuam Ig /n, d//dpnpu nto6om cnocobe namepeHuns.

Ecnun hakTop KOHTPACTHOCTU Y He U3MepslT, TO BMECTO 3HaueHuit AS/y B Tabnuue npuMeHsoT 3HadeHus AS,
npu 3TOM UCNO/bL3YHT HACTOALLYI TabNMLy aHANOTMYHbLIM 06pa3om. EcnunsmepeHHoe s3HayeHne AS=0.674,T0 B nepsoii
rpache HaxoaAT 3HavYeHue 0.67 n B rpade c undpoii 4 onpefensitoT 3Ha4YeHne norapuma 0.571.

Cnepyet OTMeTUTb, 4TO HallgeHHoe Takum o6pa3om 3HauveHue 0.571 npepcTtaBnsieT coboi He 1a/n//d.a

AS
@ (10-----—-- 1). Ha TO4YHOCTM aHannsa No MeToAy «Tpex 3Ta/IOHOB* 3T0 06CTOATENLCTBO NPAKTUUYECKN He OTpaxaeTcs.
Y
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Ta6nuya A.1— 3Hauvenus lg (N1//¢). cooTBeTCTBYOWMNE U3MEPEHHBIM 3HaYeHUAM &Sly
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0.35
0.36
0.37
0.38
0.39
0.40
0.41
0.42
0.43
0.44
0.45
0.46
0.47
0.48
0.49
0.50
0.51
0.52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.60
0.61
0.62
0.63
0.64
0.65

0

T086

1171
1.243
1.306
1.362
1.413
1.460
7,503
1.543
1.580
1,616
7.649
7.680
1,711
7.739
7.767
7.794
1.819
1.844
1.868
1.891
1.914
1.936
1.957
1.978

1.998
0.018
0.037
0.056
0.075
0.093
0.111
0.128
0.146
0,163
0.180
0.196
0.212
0.228
0.244
0.260
0.275
0.290
0.305
0.320
0.335
0,349
0.364
0.378
0.392
0.406
0.420
0.434
0.447
0.461
0.474
0.488
0.501
0.514
0.527
0.540

1

T096

1.178
1,249
1312
1.368
1418
1.464
1.507
1,547
1.584
1.619
1.652
1.684
1.714
1.742
1,770
1.796
1.822
1.846
1.870
1.893
1.916
1.938
1.959
1.980

0.000
0.020
0.039
0.058
0.077
0.095
0.113
0.130
0.147
0.164
0.181
0.198
0.214
0.230
0.246
0.261
0.277
0.292
0.307
0.322
0.336
0.351
0.365
0.380
0.394
0.408
0.421
0.435
0.449
0.462
0.476
0.489
0.502
0.515
0.528
0.541

2

T104
1.186
1.256
1.318
1.373
1.423
1.469
1,511
1,550
1.587
1.622
1.655
1.687
1,716
1.745
1,772
1.799
1.824
1.849
1.873
1.896
1.918
1.940
1,961
1.982

0.002
0.022
0.041
0.060
0.078
0.097
0.114
0.132
0.149
0.166
0.183
0,199
0.215
0,231
0,247
0,263
0,278
0,293
0.308
0.323
0.338
0.352
0.367
0.381
0.395
0.409
0.423
0.437
0.450
0.464
0.477
0,490
0,504
0,517
0.530
0.543

3

:|113
1193

1,263

323
78
1428

1.473

TS

1.591
1.626
1.658
690
719
748

. 775
1.801
1,827
1.851
1.875
1.898
1.920
1.942
1,963
1.984
0.004
0.024
0.043
0.062
0.080
0.098
0.116
0.134
0.151
0.168
0,184
0.201
0.217
0.233
0,249
0.264
0.280
0.295
0.310
0.325
0.339
0.354
0.368
0.382
0.396
0.410
0.424
0.438
0.452
0.465
0.478
0.492
0.505
0.518
0.531
0.544

4

T122

1.201
1.269
1.329
1.383
1,432
1.477
1519
1.558
1.595
1.629
1.662
1.963
1.722
1.751
1.778
1.804
1.829
1.854
1.877
1.900
1.922
1.944
1,965
1.986
0.006
0.026
0.045
0.064
0.082
0.100
0.118
0.135
0.153
0.170
0.186
0.203
0.219
0.235
0.250
0.266
0.281
0,296
0.311
0.326
0.341
0.355
0.370
0.384
0.398
0.412
0.426
0.439
0.453
0.466
0.480
0.493
0.506
0.519
0.532
0.545

S
T130

1.208
1,275
1.335
1.388
1.437
1.482
1.523
1.562
1.598
1.632
1.665
1.696
1.725
1.753
1.780
1.807
1,832
1.856
1.880
1,902
1.925
1.946
1.967
1.988

0.008
0.028
0.047
0.065
0.084
0.102
0.120
0.137
0.154
0.171
0.188
0.204
0,220
0.236
0.252
0,267
0,283
0.298
0.313
0.328
0.342
0.357
0,371
0,385
0.399
0.413
0.427
0.441
0.454
0,468
0.481
0.494
0.507
0.521
0.533
0.546

B
Tiae

1.215
1.282
1.340
1.393
1.442
1.486
1.527
1.566
1.602
1.636
1.668
699

. 728
756

. 783
1.809
1.834
1.858
1.882
05
.927
1.948
1.969
.990
0.010
0.029
0.049
0.067
0.086
0.104
0.121
0.139
0.156
0.173
0.189
0.206
0.222
0.238

7

T147
1,222
1.288
1.346
1.398
1.446
1.490
1531
1.569
1.605
1.639
1.671
1.702
1.731
1.759
1.786
1.812
1.837
1.861
1.884
1.907
1.929
1.951
1971
1.992
0.012
0.031
0.050
0.069
0.088
0.106
0.123
0.141
0.158
0.175
0.191
0.207
0.224
0.239
0.255
0.270
0.286
0.301
0.316
0.331
0.345
0.360
0.374
0.388
0.402
0.416
0.430
0.443
0.457
0.470
0.484
0.497
0.510
0.523
0.536
0.549

T155

1,229
1,294
1.351
1.4Q
1.4
1.494
1.535
1.573
1.609
1.642
1.674
1.705
1.734
1.762
1.788
1.814
1.839
1.863
1.887
1.909
1.931
1.953
1.974
1.994
0.014
0.033
0.052
0.071
0,089
0.107
0.125
0.142
0.159
0.176
0.193
0,209
0.225
0,241
0,257
0,272
0,287
0.302
0.317
0.332
0.347
0.361
0.375
0.389
0.403
0.417
0.431
0.445
0.458
0.472
0,485
0.498
0.511
0.524
0.537
0.550

T163

1.236
00
.357
1.408
A55
1499
1.539
1.577
1.612
1.646
1.677

708
737
.764

791
1.817
1.842
1.866
1.889
1911

933

955
1.976
1.996

0.016
0.035
0.054
0.073
0.091
0.109
0.127
0.144
0.161
0.178
0.194
0.211
0.227
0.243
0.258
0.274
0.289
0.304
0.319
0.333
0.348
0.362
0.377
0.391
0.405
0.419
0.432
0.446
0.460
0.473
0.486
0.500
0.513
0.526
0.539
0.551
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OkoHuyaHne Tabnuubl A.f

Y 0 1 2 3 4 5 6 7 a 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
15 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

Bubnuorpadus
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YK 669.231:543.06:006.354 OKC 39.060 B59 OKCTY1709

Kntouesble cnosa: adHNpOBaHHbI nannaguii, nannagnii B camTkax, nannagvii B NOpoLLKe, MeToAbl (CnekT-
porpagpmyecknii u cnekTpomMeTpryecknii) aTOMHO-3MUCCUOHHOTO aHanu3a, NpMMecw, Ayra NOCTOSAHHOIO ToKa,
[yra nepeMeHHOro Toka, cTaHAapTHble 06pasLibl cocTaBa, 06pasLbl 415 rpafyvpoBk1, NPaBUIbHOCTbL MeToda
aHanusa, NpeunsnoHHOCTb MeToda aHannsa, abconoTHas NOorpeLHocTb, npegen NnoBTOPAEMOCTH, npegen
NPOMEXYTOUYHOW NPEeLM3NOHHOCTH, Npesen BOCNPON3BOAUMOCTH, KOHTPOIb TOYHOCTM pe3ynbTaToB aHasIm3a

PepakTtop J1.M. HaxumoBa
TexHuyeckuit pepaktope W. Mpycakosa
Koppektop B./ Bapemuoss
KomnbloTepHas BepcTka W.A. Hanciikunoit
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