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MpeaucnoBue

Lienu, 0CHOBHbIE MPUHLMNLI U OCHOBHOM MOPSAOK NpoBeAeHuss paboT N0 MeXrocyaapCTBEHHOM CTaH-
Aaptusauuu ycraHosneHol MOCT 1.0—92 «MexaocyaapcTBeHHasa cucrema craHaaptusauuu. OCHOBHbIE MO-
noxexusi» n FOCT 1.2—2009 «MexrocyaapcTBeHHasi cuctema crangaprusauun. CtaHgaptbl Mexrocyaap-
CTBEHHbIE, NpaBuna U pekoMeHdauun NO MEeXToCyaapCTBEHHON craHaaptusauuu. Mpasuna paspaboTku,
NPUHATUA, NPUMEHEHUA, OOHOBNEHUA U OTMEHDIY

CBeneHuA o ctaHaapre

1 PASPABOTAH OTKpbITbIM akuMOHEpHbIM 00LecTBOM «KpacCHOSIPCKMI 3aBOA LBETHLIX METanNmoB
umenun B.H. N'ynuaosa» (OAO «Kpacusetmer»), OAO «EkaTrepuHOyprckuii 3aBog no 06paboTke LBETHLIX Me-
Tannoe», ®egepanbHbIM Ka3eHHLIM yupexaeHuem «focyaapcTBeHHOE yupexaeHue no chopmuposaHuio Mfocy-
[apCTBEHHOIO (pOHAA ApParoueHHbIX METANNOB U AparoLueHHbIX kamHel Poccuiickon degepaumm, XpaHeHuio,
OTIMYCKY U NCNONb3OBAHMIO APAroLeHHbIX METANMNOB U AparoueHHbIX kamHen (MoxpaH Poccuun) npu Munucrep-
crBe (puHaHcoB Poccuickon deagepauum»

2 BHECEH TexHuyeckum komuTeToM no ctaHaaptusaumm MTK 102 «MnatuHOBbIE METaNMbI»

3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM NO CTAHAAPTM3auuKU, METPONOrMM U ceptudunkauum (npo-
Tokon ot 29 chespans 2016 r. Ne 85-11)

3a NpUHATME NpOorosocosarnm:

KpaTkoe HauMeHoBaHWe CTpaHb Koa cTtpaHbl no MK CokpalljeHHoe HauMeHoBaHUe HaLMoHanLHoro opraHa
no MK (MCO 3166) 004—97 (UCO 3166) 004—97 no ctaHAapTM3aLmm
ApmeHus AM MwuHakoHOMUKM Pecnybnukn Apmenus
Benapycbk BY locctangapt Pecnybnuku benapycb
Kuprusus KG KblprblacTaHgapt
Poccus RU Pocctanaapt
TapXuKkucraH TJ TafgXukcTaHaapT
YabekunctaH uz YactaHaapT

4 Tpukasom degepanbHOro areHTCTBa MO TEXHUYECKOMY PEryniMpoBaHUIO U METPOMOTMU OT 9 WIOHA
2016 r. Ne 585-cT mexrocynapcTBeHHbIn ctaHgapt MOCT 33728—2016 BBeaeH B AeWCTBME B KA4eCTBe Ha-
uuoHaneHoro craHgapra Poccuickoinn ®eagepauuu ¢ 1 suapa 2017 1.

5 MoprotoBneH Ha 0cHOBE npumMeHenns MOCT P 52520—2006"

6 BBEAEH BMNEPBbIE

* MNpukasom defepanbHOro areHTCTBa No TEXHUYECKOMY PerynMpoBaHUIo U MeTpororun oT 9 uioHs 2016 . Ne 585-cT
[OCT P 52520—2006 oTMeHeH ¢ 1 siHBaps 2017 1.
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UHbopmayusa o seedeHuu e Oelicmeue (npekpawieHuu Oelicmeus) Hacmoswe2o cmaHdapma nyonuKy-
emcs 8 ykasamerie «HauuoHarnbHbie cmaH0apmbiy». HGhopmayus 06 U3MeHeHUSX K Hacmoswemy cmaHoap-
my nybnukyemcs 8 ykazamene «HayuoHasnbHble cmaH0apmbiy», & MeKCcm U3MeHeHUl — 6 UHOPMayUOHHbIX
yKkasamenax «HauyuowrarnbHbie crmaH0apmbi». B criydae nepecmompa unu OmmeHbl Hacmosaweeo cmaHoap-
ma coomeemcmesytowjas uHgopmayus ydem onybnukosaHa 8 UHGhOPMayUOHHOM yKa3amene «HauuoHarb-
Hble crmaHlapmbly. Coomeemcemeyiouias UHopmayus, yeedoMiieHUE U MEKCMbl Pa3Mewaromces makxe e
UHGQhOpMayUoHHOU cucmeme obue20 nosib308aHus — Ha oguyuansHom catime ®edepanbHo20 azeHmemea
10 MEXHUYECKOMY pe2yriuposaHuio U Mempornoauu e cemu ViHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2016

B Poccuiickon ®egepaumm HacCTOALWMA CTAHAAPT HE MOXET ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3-
BEEH, TUPaXXMPOBAH U PacnpoCTPaHEH B KaYeCTBe ouumansHOro usgaHua 6e3 paspelueHus egepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUU
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M E X TFNoCcCYAAPCTUBETUHHUBbB W CTAHJDAPT

NNATUHA

MeToAbl aTOMHO-3MUCCUOHHOTO aHanNU3a
C AyroBbiM BO36GyXaeHueM cnekrpa

Platinum. Methods of ark atomic-emission analysis

Dara BBepeHusa — 2017—01—01

1 ObnacTb NnpUMeHeHus

HacTosilmii cTaHgapt pacnpocTpaHsaeTcsa Ha NNaTUHY B CAMTKAX U NOPOLLKE C MacCoBOW A0Nei nnartu-
Hbl HE MeHee 99,8%, npeaHasHavYeHHyYIo Ans NPOM3BOACTBA CNNaBoB, NonydabpukaTroB, XMMUYECKUX COEaU-
HEHWI NAaTWHbI U APYruX Lenen.

HacTosAwmii ctaHgapTt ycraHasnMBaeT cnekTporpadpuyecknii 1 CNEKTPOMETPUYECKNIA METOAbLI aTOMHO-
SMUCCUOHHOTO aHanu3a (C AyroBbiM BO30OY>XAEHUEM CNEKTPA) ANA onpeaeneHus MacCcoBbIX Aonen npumecer
anioMUHUA, BUCMYTa, repMaHus, xenesa, 3010Ta, Upuansa, Kaamus, kanbuus, kobansra, KPeMHUS, MarHus,
mapraHua, meau, monubaeHa, MbiLbsika, HUKENS, ON0Ba, OCMUA, NANNaaUs, PEHUS, POAUS, PYTEHUA, CBMHLA,
cepebpa, CypbMbl, TEMNYPA, TUTAHA, XPOMA U UMHKA B NNaTUHE.

2 HopMaTuBHbIe CCbISIKK

B HacToswem cTaHgapTe MCnosib30BaHbl HOPMATUBHBIE CCbIIKU HA CRNEAYIOLLUE MEXIOCYapCTBEHHbIE
cTaHzapThbl:

FOCT 8.010—2013") TocyaapcrBeHHas cuctema obecrneyeHns eAMHCTBA namMepeHnin. MeToamkn Bbli-
NONMHEeHNA n3mepeHnin. OCHOBHbIE NONOXEHUS

OCT 6709—72 Boga guctunnupoBaHHas. TexHu4yeckue ycnosus

FOCT14261—77 Kucnota consinasi 0co60M YMCTOTbl. TEXHUYECKNE YCNOBUS

FOCT 18300—87 CnupT 3TUNOBbINM PEKTU(PMKOBAHHbIN TEXHUYECKNIA. TEXHUYECKUEe ycnosus?)

FOCT 25336—382 Nocyaa u o6opyaoBaHme naboparopHble CTEKNAHHbIE. TUNbl, OCHOBHbIE NAapaMeTpbl
n pasmepbl

FOCT 31290—2005 lNnatuHa adhduHMpoBaHHAA. TexHU4eckue ycnoBusi

FOCT NCO 5725-1—20033) TouyHoCTb (MPaBUMbHOCTb U MNPELM3NOHHOCTE) METOIOB U PE3YNETATOB U3-
MepeHuin. Yactb 1. OCHOBHbIE MONOXEHUA U ONpeaeneHus

FOCT UCO 5725-2—20034) ToyHOCTb (NPaBUNbHOCTb U NPELM3NOHHOCTL) METO/IOB M PE3YNLTATOB U3-
MepeHuin. Yactb 2. OCHOBHOW METOA onpeaerneHus NOBTOPSAEMOCTU U BOCMPOU3BOAUMOCTU CTAHO4APTHOrO
MeToAa U3MepeHui

1) B Poccuiickoit defiepaLmn Hapsay ¢ ykasaHHBIM aeiictByeT FTOCT P 8.563—2009 «locyaapcTBeHHas cuctema
obecneveHus eauHcTBa U3MepeHUii. MeTonkun (MeTofbl) U3MepeHNi».

2) B Poccwuiickoit Gegepauyn feiicteyeT FTOCT P 55878—2013 «CnnpT 3TUMOBbINA TEXHUYECKUA TUPOIU3HBIN PeK-
TUPUKOBAHHLIA. TEXHUYECKNE YCIOBUSA».

3 B Poccuiickoii degepaumu aeiicteyer TOCT P UCO 5725-1—2002 «TOYHOCTb (NPaBUbHOCTL M MPELN3NOH-
HOCTb) METOAI0B N pe3ynbTaToB U3MepeHuid. YacTb 1. OCHOBHbIE NOMOXEHUA U ONpeaeneHnsa».

4 B Poccuiickoii defepaumu aeiicteyer TOCT P UCO 5725-2—2002 «TOYHOCTb (NPaBUBbHOCTL M NPELN3NOH-
HOCTb) METOI0B N pe3ynkTaToB U3MepeHuid. Yactb 2. OCHOBHOW MeToA onpeaerneHnsa NOBTOPAEMOCTU U BOCNPOU3Boan-
MOCTW CTaHAapPTHOIO METOAa U3MEPEHUIN».

W3panune ocpmumansHoe
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FOCT UCO 5725-3—2003") TouHOCTb (NPaBUMBLHOCTL U NPELM3NOHHOCTL) METOAOB U PE3yNLTaToB W3-
MepeHuii. YacTb 3. NpoMEXyTOUHbIE NOKa3aTeNnu NPeUU3MOHHOCTU CTAHAAPTHOIO METOAA U3MEPEHUN

FOCT UCO 5725-4—20032) TouHOCTb (NPaBUMBLHOCTL W NPELM3NOHHOCTL) METOAOB U PE3yNLTaTOB U3-
MepeHuii. YacTb 4. OCHOBHbIE METO/AbI ONpeAEeneHUsa NPaBUNLHOCTU CTAHAAPTHOrO METOAa U3MEPEHUI

FOCT UCO 5725-6—20033) TOYHOCTb (NPaBUNBLHOCTL U NPELM3NOHHOCTL) METOA0B U PE3yNLTaToB U3-
MepeHuii. YacTb 6. Mcnonb3oBaHne 3HAYEHWUIN TOYHOCTU HA NPaKTUKE

MOCT OIML R 76-1—2011 locyaapcTBeHHan cucrema obecneveHun eauHCcTBa uamepeHuii. Becobl He-
aBTOMAaTUYeCckoro gencreus. Yacto 1. Merponoruueckue U TexHudeckue TpedoBanus. Ucnbiranus

MpumevaHue — [lpu MoNbL3OBAHUM HACTOALMM CTaHAAPTOM UenecoobpasHo NpoBEpUTH AeWCTBUE CCbl-
JIOYHBIX CTaHAapTOB B MH(OPMALMOHHOW cucTeMe ofLero Nonb3oBaHUA — Ha oduumMaribHoM caiite defepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErynupoBaHWio U METPONOrun B ceTU MHTepPHET nu No eXerogHoMy uHdopmaLoHHOMY
yKasarento «HaunoHanbHble cTaHaapTbi», KOTOPLIA onyGnukoBaH NO COCTOAHUIO Ha 1 siHBapsl TEKyLLEro roaa, M no coot-
BETCTBYIOLLMM BbINyCKaM eXeMecsa4HOro MHOPMaLMOHHOrO yKkasaTens «HauvoHarbHble cTaHgapThi» 3a TEKYLUMIA rog.
Ecnu cChiNouHbIA CTaHAapT 3aMeHeH (M3MeHeH), TO MPU NOMIb30BaHUN HACTOSILLUM CTaHAapTOM CrieflyeT PyKOBOZACTBO-
BaTbCA 3aMEHSALWMM (M3MEHEHHBIM) CTaHAapTOM. Ecnn ccbiNoyHbIii cTaHaapT oTMeHeH 6e3 3aMeHbl, TO MoroXeHue, B
KOTOPOM JjaHa CChiflka Ha Hero, MpUMeHSETCS B YacTy, He 3aTparuBaroLLeii 3Ty CChIMKY.

3 TepMuHbI 1 onpeaeneHun

B HacTosweM cTraHaapTe npUMeHeHbl TEpMUHbI U onpeaeneHus no NOCT UCO 5725-1 u FTOCT 8.010.

4 TpeboBaHuA

4.1 O6wme TpeboBaHUA N TpeOoOBaHUA 6€30NACHOCTHU

Ob6wue TpeboBaHusi, TpeboBaHus k obecneyeHuto 6e30nNacHOCTU BLINOMHAEMbIX PaboT u 06ecneveHmio
3KOMOrn4yeckom 6e30NacHOCTU — Mo HOPMAaTUBHLIM JOKYMEHTaM Ha obwme TpeboBaHUA K METOAAM aHanu3a
AparoueHHbIX METANOB U UX CNIABOB.

4.2 Tpe60oBaHusA K KBanupukaumm ucnosiHuTenen

K npoBeneHuio aHanusa 4onyckalTea nuua He Monoxe 18 neT, 0byyeHHble B YyCTAaHOBMEHHOM Nopsifike
1 AOMNYLIEHHbIE K CAMOCTOSATENLHOI paboTe Ha ucnonb3yeMomM 06opyaoBaHuH.

5 CywHOCTb MeTOa0B

MeToabl aHanm3a 0CHOBaHbI Ha UcnapeHun n Bo3by>xaeHUn atToMoB NPodel B AYroBOM paspaae, usmepe-
HUWN UHTEHCUBHOCTU SMUCCUMU aTOMOB ONpeaensieMbiX 3NEMEHTOB-NPMMECEN U NOCNEAYIOWEM onpeaeneHun
MaCCOBOM JOMNM 3TUX 3MEMEHTOB C NOMOLLILIO FPaayUpPOBOYHbLIX 3aBUCUMOCTEN, NONYHYEHHbIX NO CTaHAAPTHLIM
o6pasuam coctasa nnaTuHbl.

6 CnekTporpadunyeckum MeTos, aTOMHO-3MUCCUOHHOIO aHarnu3a
C AYyroBbIM BO30yXaeHueM

Mpu cnekTporpacuyeckoMm meToae UCNoNb3yioT doTorpadmyeckyio peructpaLmio SMUCCUOHHBIX Crek-
TPOB.

HacTosawwmit meToa no3BonsieT onpeaenuTb MacCOBYIO AOMIO ANEMEHTOB-NPUMECEN B AnanasoHax, npu-
BeAeHHbIX B Tabnuue 1.

1) B Poccuiickoii depepauyu aeiictayeT FOCT P UICO 5725-3—2002 «TOYHOCTb (MPaBUSIBHOCTb U MPELn3nNoH-
HOCTb) METOLO0B W pe3ynsTaToB U3MepeHuid. HacTb 3. MpoMexyTouHble nokasaTenu NpeLn3sMoHHOCTM CTaHapTHOTO Me-
To4a U3MEpPEHUM».

2 B Poccewiickoit Pepepaumu geiicteyeT MOCT P CO 5725-4—2002 «TOYHOCTb (MPaBUMBHOCTb U MPeLU3noH-
HOCTb) METOLOB W pe3ynbTaTtoB usmMepeHuid. YacTb 4. OcHOBHbIE METOALI ONpeAeneHns NPpaBUIIbHOCTM CTaHAAPTHOro
MeTofa UIMEPEHN».

3 B Poccuiickoit denepavmn aeiictayetr TOCT P UCO 5725-6—2002 «TOYHOCTb (MPaABUILHOCTD U MPELnU3NOH-
HOCTb) METOAOB W pe3ynkTaToB U3MepeHuin. YacTe 6. cnonb3oBaHne 3HaYeHWIn TOUHOCTU Ha NpaKTUKe».
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Tabnuya 1— OuanasoHbl onpezerieHNss MaccoBbiX AOMEN aNeMeHTOB-pUuMecei

B npoueHTax

Onpeaensembli OuanasoH onpeAeneHns Onpeaensemblii AvanasoH onpejeneHns
SnemMeHT MaccoBbIX gonen ANeMeHT MaccoBbIX goneun
AIIOMUHNIA Ot 0,0001 no 0,010 BKNtoM. MblILbSK Ot 0,001 o 0,010 Bknto.
BuemyTt Ot 0,001 go 0,010 BKntOM. Hukenb Ot 0,0001 go 0,003 BKntoM.
Keneso Ot 0,0005 o 0,03 BKritou. Onoeo Ot 0,0005 go 0,010 skntom.
3onoTo Ot 0,0001 go 0,015 BKntoM. Mannagui Ot 0,0001 go 0,02 BKntou.
Upugui Ot 0,003 go 0,02 BKntoM. Poguia Ot 0,0001 go 0,03 BkntoM.
Kagmuin Ot 0,001 fo 0,010 BKsIOM. PyTeHuin Ot 0,001 go 0,01 Bkntou.
Kansyui Ot 0,001 go 0,010 BKrIkOM. CsuHey Ot 0,0001 o 0,010 BkntoY.
KpeMHuit Ot 0,0001 o 0,006 BKrtOY. Cepebpo Ot 0,0001 o 0,02 Brntom.
MarHui Ot 0,0001 fo 0,005 Bkntou. Cypbma Ot 0,0005 po 0,010 Bkntou.
MapraHey Ot 0,0005 o 0,010 BKntOM. Tennyp Ot 0,001 go 0,010 BKJItOY.
Meab Ot 0,0001 go 0,005 BKkntou. Xpom O1 0,001 go 0,010 BKntoM.
Monwn6geH Ot 0,001 go 0,01 Bkritou. LiuHk Ot 0,001 go 0,010 BKntou.

6.1 ToyHOCTb (NPaBUNBLHOCTb U NPELU3IUOHHOCTD)

6.1.1 MokasaTtenm TOYHOCTU MeTOAA
Mokasatenu To4yHocTu meTopa no NOCT NCO 5725-2 u FTOCT UCO 5725-3: rpanuubl MHTEpPBana, B KO-
TOPOM C BEPOATHOCTLIO P = 0,95 HaxoauTcs abconioTHas NOrpeLlHOCTb pe3ynbTaToB aHanu3a (npunucaHHas
MOrPeLIHOCTb) A, CTAHAAPTHBLIE OTKNOHEHUS NOBTOPAEMOCTU S, N NPOMEXKYTOUHOW MPELMIUOHHOCTH S,(To),
3HaYeHUsA KPUTUYECKOro guanasoHa CR0'95(4), npeaena NPoOMEXyTO4YHOW NPELU3UOHHOCTH Rl(To) n npegena
BOCNPOWU3BOAUMOCTU R B 3aBMCMMOCTU OT MacCOBOM AOMM ONPEAENSEMOro anemMeHTa-npUuMecu NpuBeaeHb!

B Tabnuue 2.

Tabnuya 2— lMNokasatenu TouHOCTM MeToga npu P = 0,95

B npoueHTax

Owana3soH paHuLpbI CraHpapT- %?Kﬁﬂ?-lg::;loee Mpepen
MaccoBbIX | WHTepBana Hoe Kputunye- npoMexy- Mpepen
OnpeaensiemMbii aonew abconiot- OTKNOHEeHue ckun npOM:;EyToq' TOYHOWM BOCIpPOWS3-
arnemeHT onpege- HOW nosTopse- AuanasoH NpeLyaHOH- NpeLmsuoH- | BOAWUMOCTM
naeMbix norpeLuHo- MOCTU CRy,95(4) HOCTH HOCTU R
arNeMeHToB CTU * A S, SI(TO) Rl(TO)
ATIOMUHUIA, 30N0TO, or
KpEMHUWA, MarHum, 0,0001
Mefb, HUKenb, ao 0,0002
nannaguin, poaui, BKJTHOM.
CBUHeLl, cepebpo 0,00008 0,00008 0,00028 0,00004 0,00011 0,00014
AIOMUHKUIA, 3010TO, Cs.
KPEeMHUIA, MarHui, 0,0002
Meab, HUKEND, ao 0,0003
nannagui, poauin, BKJTHOM.
CBWHeLl, cepebpo 0,0002 0,00015 0,0005 0,000M11 0,0003 0,0004
ANOMUHKUIA, 30N0TO, Cs.
KPeMHWA, MarHum, 0,0003
MeAb, HUKeNb, no 0,0005
nannagui, poauin, BKITHOM.
CBUHeL, cepebpo 0,0002 0,00022 0,0008 0,000M 0,0003 0,0004
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OkoHYaHuUe mabnuupi 2

OnanasoH MpaHuupl CraHpapT- %iiﬁ%izm? Mpegen Moenen
MacCoOBbIX WHTEepBana Hoe KpI/ITI/Ne- npoMexXy- pea
Onpegensemblii aonet abcontoT- OTKMOHEHMWe CKMI MPOMEKYTOH- TOYHOWM Bocnpous-
anemMeHT onpeae- HOW nostopse- AnanasoH How npeynsnoH- Bonmgocm
nAembIx norpeLuHo- MOCTU CRo g5(4) ”pi%'i:_'ac’”' HoCTU
3MNeMeHTOB CTu + A S, s R|(To)
I(TO)
ATIOMUHWRA, eneso, Cs.
30110TO, KPEMHUIA, 0,0005
MarHuii, mapraHeuy, fo 0,001
MeAb, HUKENb, BKJTHOM.
OnoBO, Nannajuin,
poAunia, CBUHeL,
cepebpo, cypbMa 0,0005 0,00028 0,0010 0,00025 0,0007 0,0009
AITIOMUHWRA, Xeneso, Cs. 0,001
30510TO, KPEMHUNA, no 0,003
MarHuia, Meab, BKITHOM.
HWKenb, OroBO,
nannaguia, poaui,
CBUHeL, cepebpo 0,0007 0,0006 0,0021 0,00032 0,0009 0,0012
BucmyT, Kagmui, Cs. 0,001
KanbLuui, MapraHed, no 0,002
MONUOAEH, MbILLBLSIK, | BKIHOM.
pyTeHUI, cypbMa,
Tennyp, XpoM, LUHK 0,0010 0,0007 0,0027 0,0006 0,0017 0,0022
BucmyT, npuguin, Cs. 0,002
KaZMUWIA, KanbLu1i, no 0,003
MapraHedl, BKITHOM.
MonuoaeH, MbILBSK,
pYTEHWA, CypbMa,
Tenmnyp, Xpom, LUHK 0,0020 0,0011 0,0038 0,0012 0,0034 0,0044
ANOMUHWIA, XKeneso, Cs. 0,003
ONOBO, POAUNA, no 0,010
CBWHeLl, 30510TO, BKITHOM.
KPeMHWA, MarHui,
MeAb, nannaaui,
cepebpo 0,0030 0,0017 0,0056 0,0018 0,0050 0,0065
BuemyT, upnaui, Ce. 0,003
KagMWi, KanbLUui, ao 0,006
MapraHed, BKITHOM.
MOnMBAEH, MbILBSIK,
PYTEHWiA, cypbMa,
Tennyp, XpoMm, LMHK 0,0020 0,0016 0,0059 0,0011 0,0030 0,0039
BucmyT, npuauia, Cs. 0,006
KagMUid, KanbLmii, no 0,010
MapraHed, BKJITHOM.
MONUOAEH, MbILLBSIK,
pyTeHui, cypbMa,
Tenmnyp, XpoMm, LUMHK 0,0056 0,0016 0,0059 0,0027 0,0076 0,0010
Yene3so, 30510T0, Cs. 0,01
upuaui, nannagui, no 0,03
poguia, cepebpo BKITHOM. 0,0060 0,0020 0,0072 0,0022 0,0080 0,0010

6.1.2 MNpaBunbHOCTb

Jna OUEHKM CUCTEMAaTUYECKON MOrpPeLLHOCTM AAHHOMO MEeToAa onpeAeneHusl dNeMeHTOB-NpUMecen B
nnaTuHE UCMONb3YIOT B KAYECTBE ONOPHbLIX aTTECTOBAHHbLIE 3HAYEHUs MACCOBbIX AO0SIEN SNEMEHTOB B rocy-
JapCTBEHHbIX CTaHAaPTHbIX 06pasuax coctaea nnartubl MCO 7351—97 (komnnekT Mn-35) unu apyrmx NCO,
He ycTynawowmx no Habopy onpeaensembiX 9NeMEHTOB U METPONOrMYECKUM XapakTEPUCTUKAM.

4
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Cucremarnyeckas NOrpeLHoCTb METOAA NPYU YPOBHE 3HAYMMOCTH a = 5 % no MOCT UCO 5725-4 ans
BCEX OnpeaenseMbiX 3neMeHTOB-NPUMECEN B NNaTUHE He3Ha4YuMa.

6.1.3 MpeuUn3MoOHHOCTb

6.1.3.1 AnanasoH (X, — Xpin) PE3YNLTATOB YEThIPEX ONPEAENEHUN, NONYYEHHbIX AN OfAHON W TOW
>Xe NpoBGbl OAHUM ONepaTopoM C UCMONL30BAHMEM OHOTO U TOTO Xe 060pyAOBaHUSA B Npeaenax kpartJanliero
U3 BO3MOXHbIX MHTEPBAIIOB BPEMEHU, MOXET NPEBbILLATDL YKA3aHHbLIA B Tabnuue 2 KPUTUYECKUIA AManasoH
CR0'95(4) Ansi N = 4 B cpefiHeM He YaLle 0AHOro pasa Ha 20 cny4aes.

6.1.3.2 B npeaenax ogHou nabopaTopuu ABa pe3ynbraTta aHanu3a 04HoM U TOW e Npo6bl, NONyYeHHble
B COOTBETCTBUM C 6.2—6.5 pasHbiMKM oneparopamu ¢ UCNOMb3OBaHUEM OAHOIO U TOro e 060pyaoBaHus B
pasHble JHU, MOTYT Pa3nuyaTbCsl C NPEBbILUEHMEM YKa3aHHOTO B Tabnuue 2 npeaena nNpoOMeXyTO4HON npe-
LIU3NOHHOCTH RI(TO) B CpeHeM He yalle oaHoro pasa Ha 20 cnyqaes.

6.1.3.3 Pesynbrarbl aHanu3a 04HOW U TON e Npo6bl, NonyYeHHble AByMA naboparopusiMu B COOTBET-
CTBUU C 6.2—6.5, MOryT pa3nuyarbCs C NPeBbILLEHUEM YKa3aHHOro B Tabnuue 2 npeaena BOCNPOUM3BOAUMO-
CTU R B CpeagHeM He valle ogHOro pasa Ha 20 criyyaes.

6.2 CpeacTBa nsMepeHun, BCnoMoratenbHble YCTPOUCTBA, MaTepuarbl U peakTUBbI

Mpu BbINONHEHMM U3MEPEHUN NPUMEHSIIOT Crneaylowme CpeacTBa U3MEPEHWd, BCMOMOrarenbHbie
YCTPOICTBA, Marepuarnsl U PeaKkTUBbI:

CnekTporpad AndpakLMOHHBIA C TPEXITMH30BOW CUCTEMOWM KOHAEHCOPOB, NpeAHa3HaYeHHbIN ANs Nony-
YeHua u dotorpacpupoBaHna cnekTpos B AunanasoHe ot 200 ao 1000 HM ¢ oBpaTHON NUHENHON Aucnepcuen
0,6—0,7 HM/MM.

Becbl nabopartopHbelie no FTOCT OIML R 76-1 ¢ npeaenom agonyckaemown abCconioTHOM NOrpeLIHOCTU He
Bonee + 0,005 .

leHepaTop Ayr1 NOCTOSAHHOTO UNKM NEPEMEHHOTO Toka curnon go 15 A.

MukpoaeHcuTOMETp, NpeaHa3HAYeHHbIN AN U3MEPEHUsT ONMTUYECKON NIIOTHOCTU (MOYEPHEHUS) Chek-
TpasnbHbIX NMUHUA.

Mnuta anekTpuyeckas C 3aKpbITOW CNUPArbIO.

CTaHoK Ana 3aTo4kM rpadMTOBLIX ANEKTPOAOB C HABOPOM hpes.

Boaa guctunnupoeaHHas no MOCT 6709.

Kucnota consiHas oc. u. no MOCT 14261, pasbasneHHas B COOTHOWEHUM 1:1.

OG6pa3subl Ans rpagynpoBkmn (06pasLUbl NNATUHBI C paHee YCTAaHOBMEHHbIMU B AAHHOI naboparopum 3Ha-
YEeHUsMU MaCCOBbIX AONEN aNeMeHTOB-NpUMecen).

MposiBUTENb KOHTPACTHbLIN U (huKkCcaX AnNA poTONNACTUHOK.

CnupT 3TUNOBLIN pekTudukoBaHHbIN no MOCT 18300.

CrakaHbl xuMu4eckue TepMmoctorikue no NOCT 25336.

CraHgapTHble o6pasLbl coctaBa nnatuHbl (komnnekT Mn-35) FCO 7351—97 unu apyrue ctaHAapTHbIe
obpasLpl, He YCTYNAaloLLME MO COCTaBy 9NEMEHTOB-NPUMECEN U TOYHOCTH.

doTOoNNacTUHKM CnekTparnbHble, 06ecnevnBaloLme HOPManbLHOE NoYepHEHUe.

SnekTpoasl rpacuToBble No [1] anameTpoM 6 mm ¢ kpatepom rnyduHon 1—3 MM u guameTpom 4 Mm.

3AnekTpoabl rpacduToBkie No [1] AnameTpom 6 MM, 3aTOUEHHbIE HA Nonycdepy UnNn yCeYeHHbIn KOHYC.

JonyckaeTcs npuMeHeHue APYrux cpeacTB U3MEPEHUN, BCMOMOraTenbHbIX YCTPOMCTB, MaTepua-
NOB M PEaKTMBOB NPU YCNOBUM NOMYYEHUA NOKa3aTenen TOMHOCTU, HEe YCTYNaloWmX YKa3aHHbIM B Ta-
6nuue 2.

6.3 OT60p ¥ nogroToBka Npo6

6.3.1 Ot60p npo6 ana aHanu3a npoeoaat no MOCT 31290.

6.3.2 Mpo6bl NnaTtuHbl MOryT NOCTYNaTb HA aHanu3 B BUAE MEHTbl, NPOBOMOKKU, CTPYXKKMK, ryOKku, no-
poLuka.

6.3.3 Mpo6bl, nocTynarowpme Ha aHanu3 B BUAE NEHTbI, NPOBOMOKU UAWU CTPYXXKW, ANA yAaneHus no-
BEPXHOCTHbIX 3arpsA3HEHUI KUNATAT B PACTBOPE COMSIHOW KUCNOTbl B COOTHOWeEHUN 1:1 B TeyeHne 3—5 MuH.
MonyyeHHbIM pacTBOp CRUBALOT, NPoGbl NPOMbLIBAIOT AUCTUIIIMPOBAHHON BOAOW A€KAHTALUMEN YeTbipe-nsATh
pas u BbICYLUMBAIOT HA BO3AYXeE.

Mpo6bl nopoLuka v rybku pacTBOPOM KMCNOTLI HEe 0OpabarbiBaloT.

6.3.4 OT npo6 nnaTuHbI, NOCTYNAOWMX HA aHanu3, oTbMpaloT Mo YeThipe HaBecku, oT obpas3sLoB AnA
rpagyvpoBKM MIM CTaH4apTHbIX 06pa3LoB — Mo ABe HAaBECKU Maccol He MeHee 0,1 r kaxaas.
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6.4 NMoaroroBka 060pyAOBaHNA K NPOBEAEHUIO M3MEepPEeHUln

6.4.1 ObopynoBaHue NOArOTABMMBAIOT K paboTe COrnacHO JKCIyaTauMOHHLIM AOKymeHTaMm. Patoune
pexvMbl NPUBOPOB, ANUHBI BOMH aHANUTUYECKUX NMUHUIA W NUHUI CpaBHEHUA U )OHA, peKOMEHAYeMble Ans
BbINOMHEHUA aHanu3a, NpUBeAeHbl B Tabnuuax 3 u 4 cOOTBETCTBEHHO. [Ansi KAXA0ro onpeaenseMoro aneMeHTa
BbIOMPAIOT OAHY U3 PEKOMEHAYEMbIX ANIMH BOMH. [lONyCKAETCA MCNONb30BaHMe APYrUX aHANUTUYECKUX JIMHWIA U
pabounx peXxxMMoB NPU YCIIOBUM NOSTYH4EHUSA NoKasaTene TOYHOCTH, He YCTYNatoLWwmX yka3aHHbIM B Tabnmue 2.

Ta6bnuya 3 — PekoMeHayeMble paboine pexxumel

MapameTp 3HaveHue napameTpa

[lyra noCTOAHHOro ToKa:
cuna Toka, A 10—12

[yra nepeMeHHOro Toka:

YyacToTa pa3psgos, 'y 100
drKcupoBaHHOe 3HaveHne dhasbl NoAXUra, rpag. 60
cuna Toka, A 10—12

Yenosus oTorpacdupoBaHus CNeKTpoB:
LUMPpUHA LWenu, MM 0,015
3Kkeno3uyms, ¢ 60

6.4.2 SnekTpogoAepxareny u npucnocobneHnsa o4nLAIoT CMUPTOM OT NOBEPXHOCTHbLIX 3arpA3HEHMNA.

6.4.3 Bknioyatot BOAAHOE OXNa)geHue anekrpogoaepxarenen.

6.4.4 MNoAroTOBNEHHYIO K aHanu3y HaBecKy NAaTuHblI NOMELAIOT B KpaTep rpacduMToBOro anekrpoaa.
KOHTpaneKkTpoaoM CRy>XUT rpachuTOBbIN CTEPXKEHb, 3aTOYEHHbIN Ha nonycdepy UNuM yCeueHHbI KoHyc. Mpu
MCMOMb30BaHUN B KAYECTBE UCTOYHUKA BO3OYXXAEHUA AyrU NOCTOAHHOIO TOKa aHanu3npyeMas npoba senser-
€Sl aHOAOM.

6.4.5 MexoaneKkTpoaHbIi NPOMEXYTOK YCTAHaBNMBALOT NO YBENMYEHHOMY M300paXkeHUIO AYrU Ha dKpaHe
NPOMEXXYTOYHOW Anadpparmel 5 MM 1 NOAAEPXKUBAIOT CTPOTO NMOCTOSAHHLIM, KOPPEKTUPYA €r0 B TeYEHNE BCel
3KCNo3nuum.

Tabnuya 4 — OnuHbI BONH aHanWTUYECKUX NUHWIA
B HaHoMeTpax

M OnuHa BOrHbI OnuHa BonHbl N OnuHa BonHbl AnuHa BonHbI
Onp;;lqee';l::.:nbm aHanuTUYeckomn NVHAK Onp;,:;e;g::nbm aHanuTUYeckomn TIMHUM
JIMHUKU cpaBHeHUA JINHUN cpaBHeHnA
308,215 326,842
AnNOMUHUA 309,270 326,842 MblLWbsK 234,984 (PoH)
396,152 326,842
303,794 326,842
Buemyt ggg’ggg ggg’g;g Hukenb 305,082 326,842
! ! 339,299 (PoH)
259,940 285,311
296,690 326,842 283,999 285,311
Keneso 302,064 (®oH) Onoso 286 333 285 311
302,107 326,842
267,595 285,311 o 325,878 326,842
3onoTo 312282 326 842 Mannaauit 340,458 326,842
339,685 326,842
Vipuaui FEEC aooot) | Ponui 343 489 326,842
! ! 346,204 326,842
Kagmuii 232,028 (®oH) PyTeHMit o s
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OkoH4YaHue mabnuup! 4

. [OnvHa BonHbl JnvHa BomHbl JOnvHa BonHbl [nuHa BonHbI
OnpeaenseMbiit aHanUTUYeCKoit nHWM QOnpepensemeli aHanuTnueckom TMHAKN
SnemeHT JINHUN CpaBHeHUA SnemMenT NVHUN CpaBHeHUA
o 280,200 (PoH)
Kanbuui 317,933 (DoH) CsuHeL 283,305 (PoH)
KpemHii o 2821 | cepespo 338289 (®oH)
277,983 285,311
MarHwii 279,553 285,311 Cypbma 208 o),
280.270 285.311 ' :
MapraHey e 2?&11)1 Tennyp 238,576 (®oH)
324,753 326,842
Megb 327’396 326’842 XpoMm 284,325 (PoH)
213,856 (®oH)
Monu6aeH 313,259 (®oH) LInHk 334 502 (dow)

6.5 NpoBeaeHue usmepeHun

6.5.1 [ins mony4eHus rpagympoBOYHOIO rpadhmka CNonb3yloT CTaHAapTHbIE 00pas3Lbl COCTaBa NNaTUHLI
unu o6pasubl Ans rpagyupoBku. CNekTpbl KaXxaoro craHgaprHoro obpasua (obpasua ana rpagympoBku) u
aHanuaupyemoi npobbl oTorpachmpyroT B 0ANMHAKOBbLIX YCIOBUSAX. [INS KaXA0ro cTaHaapTHoro obpasua (06-
pasua 4ns rpagyvupoBku) NomyvaroT ABe, a Ans aHanm3upyemon npobbl — YeTbipe CNekTPorpaMmmbl.

6.5.2 Mpu maccoBsow gone marius, Meau, cepebpa B npobe 6onee 0,002 % dortorpadmpoBaHue cnek-
Tpa NpOBOAAT C UCMOMb30OBAHUEM TPEXCTYNEHYATOro ocnaburens.

6.5.3 doTonnacTUHKKU NPOSIBMSAIOT, ONONACKMBAIOT B BOAE, (PMKCUPYIOT, NPOMBLIBAIOT B MPOTOYHOW BOAE
n cyLuar.

6.5.4 C noMOLLbI0 MUKPOAEHCUTOMETPA HA KAXAO0N CNEKTPOrpaMme U3MepaioT NOYEPHEHUE aHaNUTU-
YEeCKOWN NUHMKU onpeaensieMoro anemMeHTa Sn+qa (rabnuua 4) u Gnuanexawero ¢ona Sqo (MMHUMAanbHOE no-
YepHEeHUe psSaoM C aHANUTUYECKON NIMHMEN C NIOBON CTOPOHBI, HO C OAHON U TON Xe BO BCEX CNEeKTpax Ha ofi-
HOV (pOTONNACTUHKE) UMW NIMHUU CPABHEHUS Scp. BbiuucnaloT pasHOCTb NOYEPHEHUN AS = Sn+¢ - S¢(Scp+¢).
Mo 3HaueHnam AS; u AS,, NONy4YeHHLIM NO ABYM CNEKTPOrpaMmam Ans Kaxaoro ctaHaaptHoro obpasua,
HaxoaaT cpeaHee apudmeTuyeckoe 3HavyeHne AS. OT cpeaHux 3Ha4YeHun AS ansa cTaHaapTHbIX 00pa3LoB
n AS, NOny4YeHHbIX MO YETbIPEM CMEeKTporpaMMam ANs KaxAohn aHanuaupyemon npobbl, NEpexoasT K 3Ha-
YeHuaAM norapumMoB OTHOCUTENBHOW UHTEHCUBHOCTU Ig(lnllq,) no Tabnuue A.1 npunoxeHus A. cnonb3ys
3Hauenus IgC wn Ig(/ /1), nonyyeHHsle Ans CTaHAapPTHbIX o6pa3suos, Ha MacwTabHo-koOpaAuHAaTHON Dymare
CTPOAT rpagyvnpoBOYHbIN rpaduk B koopauHartax (IgC, Ig(ln/Iq,), rae C — maccosas gons, %, onpeaensemoro
3MneMeHTa B CcTaHaapTHOM obpasue (o6pasue ana rpagymposkm). Mo yeTbipem 3HaveHuam (IgC, Ig(/nll¢)1 +
IgC, Ig(ln//q))4, NONYYEHHbIM MO YETLIPEM CNEKTPOrpamMmMam A Kaxaoro onpeaensaemMoro afnemeHTa, Haxoaar
no rpacpuky 3HayeHus X-norapudma sHadeHus mMaccosoii gonu. Mo cdopmyne C = 10* BLIMUCAAIOT 3HaYe-
HUSI MaCCOBbIX ONEN Ka)Kaoro aneMeHTa-npuMecy B aHanmampyemoi npobe — pesynbratbl NapannenbHbIX
onpeaeneHun.

JonyckaeTrcst MCnonb30BaHME APYrUX NUHWIA, @ TakKe BbINOMHEHWe npoueaypbl NOCTPOEHUA rpaayu-
POBOYHbIX rPAUKOB C NMPUMEHEHUEM COOTBETCTBYIOLLUMX NPOrPaMM BbIMUCIUTENLHOW TEXHUKU NPU YCNOBUM
nony4yeHus nokasatenei TOMHOCTU, HE YCTyNatoLLMX YKazaHHbIM B Tabnuue 2.

6.5.5 B obnactu BepxHeli rpaHuubl Auana3oHa MacCoBbIX A0ONEN J0MNyCKaeTCA NOCTPOEHUE rpagympo-
BOYHbIX rpacpukoB B koopauHaTax AS — IgC, rae AS — pa3HOCTb NOYEPHEHWUIN aHANUTUYECKON MUHUKU U SIUHWUK
cpaBHeHuA (NnaTuHa).

6.5.6 Mo rpaaynpoBOYHOMY rpaduky, UCNONb3ya YeTbipe napannenbHbiX 3Ha4YeHus Ig(lnllq,) nm6o
AS, COOTBETCTBEHHO MONYYEHHbIE MO YETbIPEM CMEKTpOrpamMmmaM ANA KaKgon npobbl, HAXOAAT YeTbipe
pesynbrata napannencHbiX ONpeAeneHnii MacCoBOW AOMU KaX4oro afeMeHTa-npumecu B aHanusmpye-
MoVt npobe.
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6.6 OueHKa NPMeMNEMOCTH pe3ynLTaTOB NapasenbHbIX onpeaeneHnii U NofnyvYeHue
OKOHYaTENbHOro pesynbrara aHanusa

6.6.1 MNpneMneMocTb pe3ynLTaToB NapansenbHbiX ONpeaeneHunii OLeHUBAaIOT B cooTBeTcTBum ¢ MOCT
NCO 5725-6 nyTem conocTaBneHus AnanasoHa STuX pesynsTatos (X .. — Xin) C KPUTUUECKNM AMana3oHoM
CRj g5(4), npuBeaeHHbIM B Tabnuue 2.

"'6.6.2 ECnu AnanasoH pe3ynbTatos YeTbIpeX NapannenbHbiX onpeaenenni (X .. — X,i,) He npeBbl-
LaeT KpUTUYECKMn AnanasoH CR0’95(4), BCE pesynbTaTbl NPU3HAKOT NPUEMSIEMbIMU U 38 OKOHYaTENbHLIN pe-
3ynkTar aHanu3a NPUMHMMAIOT cpefHee apudmeTudeckoe 3HaYeHUe pe3ynbLTatoB YeTbipex napanmnenbHbIX
onpeaeneHui.

6.6.3 Ecnu ananasoH pe3ynbTatoB YeTbipeX NapannenbHbIX ONpPeAeneHuii NPeBbLILLAET KPUTUYECKUN
AnanasoH CR0’95(4), NPOBOAAT €Le YeTbipe napannenbHbIX ONpeaeneHus.

PaccunTbIBaloT KPUTUYECKMIA AMANA30H A11si BOCbMU NaparnrenbHbIX OnpeaeneHui CR0‘95(8) no chopmyne:

CRy5(8) =4,3S, m

rae S, — sHaveHue CTaHJapTHOro OTKNOHEHMS NOBTOPSIEMOCTHU, NPUBEAEHHOE B Tabnuue 2.

Ecnu ans nony4eHHbIX BOCbMM NapannenbHblx onpeaeneHuii 3Hadenmne (X, — Xpin) He npeBblLLaeTt
KPUTUYECKMIN AManasoH CR0,95(8), TO B KaQ4eCTBE OKOHYaTEnbLHOro pesynkrata aHanu3a NpUHUMAIOT cpef-
Hee apudMeTn4ecKoe 3HaYeHUe pesynsLTaToB BOCbMM MaparnenbHbiX onpeaeneruin. B npotueHoM cnydae
B KaYeCcTBe OKOHYaTENbHOro pesynsrara aHanu3a NPMHUMAIOT MeanaHy pe3ynbTaToB BOCbMU NapannenbHbixX
onpeaeneHuii. Mpu 3TOM HauMeHbLLUKE pa3paabl YUCTOBbIX 3HAYEHUI PE3YNLTATOB ONpeaerneHnit n YNCNOBbIe
3Ha4YeHns nokasarenen TOMHOCTU AOMKHbI ObITb OAUHAKOBBLIMM.

6.7 KOHTpONb TOYHOCTU pe3ynLTaTOB aHanusa

6.7.1 KOHTpOSb NPOMEXYTOYHON NPELIUSMOHHOCTU U BOCNPOU3BOOUMOCTH

Mpu KOHTPONE NPOMEXYTOUHON NPELM3UOHHOCTM (C M3MEHSIIOLLMMUCA cakTopamu onepaTtopa u Bpeme-
HK) abCOMIOTHOE pacxoXaeHne AByxX pe3ynsraToB aHanmsa (M3 YeTbipeX eAUHUYHBIX ONpeenieHnin Kaxablil)
OZHOW 1 TOW e NPoObl, NONYYEHHbIX Pa3HbLIMKM OMepaTopaMu C MCNONb30BAHMEM OHOIO U TOrO e o6opyao-
BaHWA B pasHble AHW, HE AOMKHO NPEBLILLATL NPeAen NPOMEXYTOMHON NPEUU3NOHHOCTH R,(To), yKa3aHHbI B
Tabnuue 2.

Ecnu ycrioBue He BbINOMHAETCA, BbINOMIHEHUE aHANM30B NPEKPAaLLAoT, BLIACHAIOT NPUYWUHBI, NPUBOAS-
Lue K HeyaoBnNEeTBOPUTENbHBIM Pe3ynbraram, U YCTPaHSIOT UX.

Mpu KOHTPOME BOCNPOU3BOAUMOCTU aDCONIOTHOE PaCXOXaeHUE ABYX PE3ynbTaToB aHanu3a oagHOMN U TOW
e NpoBbl, NONyYEHHbIX ABYMS TA0OPaTOPMSAMU, B COOTBETCTBUM C TPeBOBaHUAMMU HACTOALLETO CTaHAapTa He
OOMKHO NpeBbIWaTh Npeaen BOCNPOU3BOAMMOCTU R, yka3aHHbI B Tabnuue 2.

6.7.2 KOHTPOSb NpaBUIIbHOCTH

KoHTponb npaBunbHOCTU NPOBOASAT MyTEM aHanu3a craHaapTHbix o6pa3suos nnatuHbl. O6pasupl, Uc-
nornb3yemble A KOHTPOrs NpaBUIbHOCTU, HE CNeayeT UCNONb30BaTh ANA NOMyYEHUs rPaaynpoBOYHbLIX 3a-
BUCUMOCTEN.

Mpu KOHTpONe NpPaBUMLHOCTM PA3HOCTL MEeXAY PesynbTartoM aHanu3a U NPUHATLIM ONOPHLIM (aTTe-
CTOBaHHbIM) 3HAYEHMEM COAEPXKAHUA dNEMEHTA-NPUMECU B CTaHAAPTHOM obpas3ue He AOoMKHA NpesbiWwaTh
KpuTUYeckoe 3HayeHune K.

Kputuyeckoe sHadyeHue K paccyutbiBaior no popmyne:

K= ,/A; +A2, @)

rae A,; — abCconioTHan NOrPeLIHOCTb ONOPHOTO (aTTECTOBAHHOTO) 3HAYEHUA COAEPXAHNSA ANEMEHTa-NPUMECH
B CTaHaapTHOM o6pasue, %;
A — rpaHuubl MHTepBana abconioTHOM NOrPeLIHOCTU pe3ynbTaTa aHanu3a X (3Ha4eHun A NnpuBeseHbl B
Tabnuue 2), %.

7 CneKkTpoMeTpuUecKuii MeTom aTOMHO-3MUCCUOHHOIO aHanusa
C AyroBbiM BO36YXaeHueM

Mpu CnekTPOMETPUYECKOM METOAE MUCMONb3YIOT (DOTOINEKTPUYECKUIA cnocob perucTpauum SMUCCHUOH-
HbIX CMEKTPOB.

8
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Tabnuya 5— [Quana3soHbl U3MepeHMWii MaccoBbIX A0NEi onpeaenaeMblX arieMeHToB

B npoueHTax

O"p:ie'a::_rb'ﬁ AvanasoH usmepeHnsa MaccoBoln J0MN Onp:jie:;::rblﬁ [nanasoH U3MepeHUA MaccoBOI 40NN
AnNOMUHUA Ot 0,0003 go 0,04 Brntou. Hukenb Ot 0,0001 go 0,04 Brsnitod.
BucmyT Ot 0,0001 go 0,02 Bkntou. Onoso Ot 0,0001 go 0,01 BKSItOM.
FepmaHuii Ot 0,0001 go 0,007 Bksitou. OcMmuin Ot 0,002 go 0,08 Bkntou.
Keneso Ot 0,0007 po 0,1 Bkrtou. MNannaguii Ot 0,0003 go 0,1 Bkntou.
3onoTo Ot 0,0003 go 0,08 Bkritou. Penui Ot 0,0007 go 0,1 BKkrtou.
Upunani Ot 0,002 go 0,2 BKritou. Popun Ot 0,0007 po 0,2 BKItOu.
Kaamuin Ot 0,0003 go 0,005 Bkntou. PyTeHuii Ot 0,001 go 0,08 Bknrom.
Kansuuit Ot 0,001 go 0,04 BkntoM. CsuHel| Ot 0,0003 go 0,04 Bkntov.
KoGanet Ot 0,0003 go 0,01 BkntoM. Cepebpo Ot 0,0006 go 0,02 Bkritou.
KpeMHui Ot 0,0007 go 0,04 skntou. Cypbma Ot 0,0003 go 0,05 skntou.
Marnuia Ot 0,0003 go 0,04 skntou. Tennyp Ot 0,0003 go 0,01 BknroM.
MapraHey, Ot 0,0001 go 0,02 skntou. TutaH Ot 0,0007 go 0,005 Bkniou.
Meab Ot 0,0003 go 0,02 skntod. Xpom Ot 0,0001 go 0,01 Brsntou.
MonubaeH Ot 0,0001 go 0,005 skntou.

LinHk Ot 0,001 go 0,04 skntod.
MblLWbsAK Ot 0,0001 go 0,015 Bkntou.

7.1 ToYHOCTb (NPaBUNMLHOCTb U NPELU3UOHHOCTD)

7.1.1 MNokasaTenu TOYHOCTU MeTOAa

MokasaTtenu To4HOCTU MeToga no MTOCT NUCO 5725-2 u FOCT UCO 5725-3: rpaHuubl UHTepBana, B KO-
TOPOM C BEPOATHOCTLIO P = 0,95 HaxoamTca abCconoTHasA NorpeLLHoCTbL pe3ynsTaToB aHanm3a (npunucaHHas
MOrpeLIHOCTb) A, CTaHAAPTHbIE OTKIOHEHUS MOBTOPAEMOCTU S, U NPOMEXYTOYHON NPELIM3NOHHOCTH Sl(TO),
3Ha4YeHns KPUTUYECKOro ananasoHa CR0’95(4), npegerna npoMeXxyTouHOW NPeUn3MOHHOCTH Rl(-l-o) W npegena
BOCMNPON3BOANMOCTM R B 3aBMCUMOCTM OT MacCOBOW A0NW ONpeaensieMoro snemMeHTa-npuMecu NpUBEAEHbI
B Tabnuuyax 6—38.

Tabnuua 6—okasaTeny TOMHOCTU MeToda Npu P = 0,95. OnpeaeneHue antoMUHUSA, BUCMYTa, FrepMaHs, Xenesa, 30-
nota, KanbLus, kobankTa, KPEMHWUS, MarHus, MapraHua, Meau, MonnBaeHa, MbllbsKka, HUKESSA, onoBa, nannagus, peHus,
POAWSA, PyTEHUS, CBUHL, cepebpa, cypbMbl, Tennypa, TUTaHa, XpoMa, LuHKa

B npoueHTax

CTtaHaapTHoe
Mﬁpc%ZilTx ME&ZHMB;‘:; CTaHaapTHoe Kputnye- OTKIIOHEHUE fpeaen .
zoneil onpe- aGConprOTHon OTKMOHEHUEe CKUIA NMPOMEXKYTOUHON npgg'eel_)m;?oto” Mpeaen Bocnponsso-
P HorpeLLHo- I'IOBTOpgeMOCTI/I ,:évl‘l:nas(c;H npeLusnoH- HOGTH anMoctu R
areMeHToB CTM A r 0,95(4) HocTu Riro
Sy(To) (T0)

0,00010 0,00008 0,000016 0,00006 0,000025 0,00007 0,00008
0,00030 0,00016 0,000044 0,00016 0,000065 0,00018 0,00022
0,00070 0,00028 0,00014 0,00050 0,00012 0,00033 0,00039
0,0010 0,0004 0,0002 0,0007 0,00018 0,0005 0,0006
0,0030 0,0014 0,0007 0,0025 0,0006 0,0017 0,0020
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i | ity | Crosmprios | kpmwe. | roreme | beten
JAoneii onpe- aﬁcomomo_ﬁ n:;‘;‘:;;e“’:::m AM;‘;";‘;OH ﬂpgpM:LﬁysLO;l:_oﬁ pnpe LM’;MOH_ I'Ipengﬂ h::ccTnMpoRmaso-
oo | e | OIS | B | o | e

Si(To) I(T0)
0,0050 0,0022 0,0011 0,0039 0,0009 0,0026 0,0031
0,0070 0,0028 0,0014 0,0050 0,0012 0,0033 0,0039
0,0100 0,0040 0,0020 0,0072 0,0017 0,0047 0,0056
0,020 0,008 0,004 0,014 0,0032 0,009 0,011
0,030 0,009 0,0032 0,012 0,0040 0,011 0,013
0,050 0,012 0,0052 0,019 0,0050 0,014 0,017
0,080 0,017 0,0078 0,028 0,007 0,020 0,024
0,10 0,02 0,0093 0,03 0,011 0,03 0,03
0,20 0,05 0,02 0,07 0,022 0,06 0,067

Ta6nuya 7 — lMokasaTenu To4HOCTU MeToAa Mpu P = 0,95 OnpepeneHune MpUaUs n ocMus

B npoueHTax

CraHgapTHoe

Myapcoczesillax mmzHI;z;; CraHaaptHoe KpuTiye- OTKNOHEHWE penen
aoneit onpe- aGCOJ'Ip}OTHOIZ OTKINOHEeHune CKUI npome)KyTOLIHOIZ npﬁgﬁeel_)&g,,o;tom I'Ipep‘en BOCMPOMN3BO-
Aensembix norpeLUHo- HOBTOPSEMOCTM %vllgnaa? npeynsNoH- HOCTH Anmoctu R
3MeMEeHTOB cTU = A r 0,95(4) HOCTH R
Si(T0) \(TO)
0,0020 0,0012 0,0004 0,0014 0,0005 0,0014 0,0017
0,0030 0,0014 0,0007 0,0025 0,0006 0,0017 0,0020
0,0050 0,0022 0,0011 0,0039 0,0009 0,0026 0,0031
0,0070 0,0028 0,0014 0,0050 0,0012 0,0033 0,0039
0,0100 0,0040 0,0020 0,0072 0,0017 0,0047 0,0056
0,020 0,008 0,004 0,014 0,0032 0,009 0,011
0,030 0,012 0,006 0,022 0,0050 0,014 0,017
0,050 0,018 0,009 0,032 0,0076 0,021 0,025
0,080 0,024 0,012 0,043 0,011 0,030 0,034
0,10 0,03 0,014 0,05 0,011 0,030 0,04
0,20 0,07 0,036 0,13 0,029 0,08 0,10
Tabnuya 8— lNokasaTenu To4HOCTU MeTOAa NPpU P = 0,95 Onpepenenne kagmus
B npoueHTax
C
M);pg:?)ealhl’x u[ﬁi“l;':;; CranpaprHoe Kputnye- omﬂim.? Mpegen
foneii onpe- aﬁconploTHoﬁ OTKITOHEHWE cKui MPOMEXYTOUHO I'nggleel-ﬁ);'ll'ﬂo:}iow Mpeaen Bocnponsso-
AenfeMbiX NorpeLUHo- "°BT°PgeM°°T” Jév’l:nasc;u MPeLManoH- HOCTH AumocTi R
INemMeHToB cCTu A r 0,95( ) HOCTU R
Siiro) I(T0)
0,00030 0,00016 0,00004 0,00016 0,000085 0,00018 0,00022
0,00070 0,00043 0,00014 0,00050 0,00012 0,00034 0,00040
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YpoBeHb MpaHuupl Cranaprroe Mpepen
Mapccos I/IHF')I'e ana CraraaprHoe Kpuuse- OTknoHeHme n OMeF;KATOHHOVI
COBBIX 6 psana OTKMOHeHWe CKuiA NpoMeXyTo4HOM pn o MV3M - Mpepen Bocrnponaso-
Aonew onpe- | @BCOMIOTHON | popropaemoctn | Auanasom MPeLy3noH- pey AuMocTU R
AenfeMbIx norpeLLHo- S CRo os(d) oo HoCTH
arneMeHToB CTU* A r 0,95 Sir0) Riro)
0,0010 0,00082 0,00020 0,00072 0,00018 0,0005 0,00056
0,0030 0,0014 0,00036 0,0013 0,0006 0,0017 0,0020
0,0050 0,0022 0,0008 0,0022 0,0009 0,0026 0,0031

[ns npoOMEeXyTOYHbIX 3HAaYEHUN MacCOBbIX A0NeN nokasarenu TOYHOCTU HAXOAAT METOAOM FIMHENHOM
WHTepnonsiyuu no cneayioLlei popmMyne:

AB_AH
CB_CH'

rae Ay — 3Ha4yeHue nokasarens TOYHOCTU ANA pedynbrata aHanuaa, %;
A, Ay —3Ha4yeHWsi noKkasarenen TO4YHOCTU, COOTBETCTBYIOLME HUXKHEMY M BEPXHEMY YPOBHIO MAcCOBbIX
Aonen onpefenseMblX 9NeMEHTOB, MEXAY KOTOPbIMU HAXOAWUTCA Pe3ynkTaT aHanu3sa, %;
X — pesyneTar aHanusa, %;
C,, C; — 3Ha4YeHMs HIKHEro M BEPXHEro YPOBHEH MAacCOBbIX A0NEl 3NeMEHTOB, MeXay KOTOPbIMKU Ha-
xoauTcs pesynerar aHanusa, %.

7.1.2 NMpaBUSbLHOCTb

[na oueHKn cucTemaTuyeckon MOrpellHoOCTM AAaHHOTO METoAA onpeaeneHust SrIeMeHTOB-NpUMeceii B
NNaTtuHe UCNONb3YIOT B KAYECTBE OMOPHbIX 3HAYEHUI ATTECTOBAHHbIE 3HAYEHUS MACCOBBIX A0NIEN 3NEeMeH-
TOB B rOCYAapPCTBEHHbIX CTAHAAPTHbIX 00pa3suax cocraea nnatuHbl [CO 7003—93 (komnnekt COMn-21) u
MCO 7351—97 (komnnekt Mn-35) unu apyrux MCO, He ycTynatowmx no HaGopy onpeaenseMbIX S1IEMEHTOB U
METPONOrMYECKUM XapaKkTepucTuKam.

Cucremarnyeckas norpeLlHoCTb METoAa NpUu YPOBHE 3HAYUMMOCTU a = 5 % HesHaduma no FOCT NCO
5725-4 pna Bcex onpegensieMblX 3NEMEHTOB-NMPUMECEN B NNaTUHE HA BCEX YPOBHSIX onpeaensemMblx cogep-
KaAHUN.

7.1.3 Mpeun3smMoHHOCTb

7.1.3.1 OInanasoH (X, — Xinin) PE3YNETATOB YEThIPEX ONPEAENEHNIA, NOMYYEHHbIX ANA OAHON N TOW Xe
npo6el O4HUM OMepaTopoM C UCNONb3OBAHWEM OAHOTO U TOro Xe 060py0BaHUs B Mpeaenax kpaTyanLuero us
BO3MOXHbIX UHTEPBANOB BPEMEHMN, MOXET MPEBbILLATb YKa3aHHbIN B Tabnuuax 6—38 KpuTu4ecknini ananasoH
CRy g5(4) ana n =4 no FTOCT NCO 5725-6 B cpeaHeM He yalle ogHoro pasa Ha 20 cny4aes.

"7.1.3.2 B npepenax oAHol nabopaTopun ABa pe3ynbrata aHann3a O4HOM U TOM ke NpoBbl, NONY4EHHbIE
B COOTBETCTBUU C 7.2—7.5 pasHbiMK OonepaTopamu ¢ UCMNONb3OBaHUEM OLHOIO M TOro e o6opyaosaHus B
pasHble AHW, MOTYT pas3nuyaTtbCcsl C NPEBLILLEHUEM yKazaHHOro B Tabnuuax 6—=8 npeaena NPOMEXXyTOYHON
NPELU3NOHHOCTU R|(-|-o) no NOCT NCO 5725-3 B cpegHem He valle ogHoro pasa Ha 20 cny4vaes.

7.1.3.3 Pe3ynbraThl aHanu3a o4HOM U TOW e npobbl, Mony4yeHHble AByMs naboparopusimm B COOTBET-
cTBUU C 7.2—7.5, MOryT pa3nuyatbCs C NPeBbILLEHMEM YKa3aHHOro B Tabnuuax 6—38 npeaena BOCnpon3soau-
moctu R no FOCT NCO 5725-1 B cpeaHEM He 4Yalle oaHOro pasa Ha 20 cnyyaes.

Ay =A,+(X-C,) ®)

7.2 CpeacTBa U3MepeHui, BCNoMoraTesibHble YCTPOWCTBA, MaTepuarsibl U peakTUBbI

Mpy BBLINOSIHEHUM W3MEPEHUA NPUMEHAIOT CrieayloLiMe CpefcTBa W3MEpPEHWId, BCMOMOraTenbHbIe
YCTPOICTBA, Marepuansl U PEaKTUBLI:

CnekTpoMEeTp C reHepaTopoM AYrM NOCTOSIHHOTO (NEePeMEHHOr0) TOKa UM aHanUTUYeCKUiA KOMNNEKC Ha
6ase cnekTporpada cpeaHei AUCNepCun C aHaNM3aTopoM SMUCCUOHHBIX cnekTpoB Tuna MASC u reHeparo-
POM Ayr1 NOCTOAHHOIO (NePEMEHHOr0) TOKa.

Becbl na6opatopHeie no MOCT OIML R 76-1 ¢ npeaenom gonyckaemoi aGCconioTHON NOrpeLuHoCTU He
Gonee + 0,001 r.

Mnuta anekTpuyeckas ¢ 3aKpbITOW CNMpanblo.

CransHas npecc-gopma.

CTaHOK ANs 3aTOYKM rpacMTOBLIX ANEKTPOAOB C HABOPOM chpes.

11
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Boaa auctunnupoeanHas no MOCT 6709.

Kucnota consiHas oc. 4. no FOCT 14261, pasbaBneHHas B COOTHOWEHUM B 1:1.

O6pasubl Ans rpagympoBku (06pasLbl NnaTuHbl C paHee yCTaHOBNEHHLIMK B JaHHOW naboparopuu 3Ha-
YEHUSIMKU MaCCOBbLIX AOSNEN SNEeMEHTOB-NPUMECEN).

Cnupt aTUNOBbLIA pekTudrkoBaHHbii no NOCT 18300.

CrtakaHbl xumuyeckune tepmoctoiikne no FOCT 25336.

CraHgaprHble 06pa3ubl coctaBa nnatuHbl (komnnekt Mn-35) MCO 7351—97 wnu apyrue CO, He yCTy-
naiooLyue no CoCTary AMEMEHTOB-NPUMECEN N TOYHOCTH.

OnekTpogbl rpacdouToBble No [1] AnameTpom 6 MM € kpaTtepom rnybuHon 1—3 MM 1 AuameTpomM 4 MM.

SnekTpoabl rpachuToBbIE NO [1] AMAMETPOM 6 MM, 3aTOUEHHbIE HA Nonycdepy UNU YCEYEHHBI KOHYC.

Honyckaerca NpUMEHEHME ApPYrUX CPeaCcTB U3MEPEHUIA, BCNOMOraTenbHbIX YCTPOWCTB, MaTepUanos u
peakTUBOB NPW YCIIOBUM NONYYEHUA NokasaTenen TOMHOCTU, HE YCTYNaloLmMX yka3aHHbIM B Tabnuuax 6—38.

7.3 OT60p M NOAroToBKa NPOG6

7.3.1 Ot60p npo6 npoeoasaT no MOCT 31290.

7.3.2 Mpo6bl NnaTuHbl MOTYT NOCTYNATb HA aHANKU3 B BUAE NEHTbI, NPOBOMNOKU, CTPYXKM, N'yOKM, MOPOLLIKA.

7.3.3 Mpo6bl, NOCTYNAOLWME HA aHanNU3 B BUAE NMEHTLI, NPOBOMOKW UMK CTPYXXKKKM, ANA yAANEeHUs NOBEPX-
HOCTHbIX 3arpsi3HEHN KUNATAT B paCTBOPE CONSAHOW KUCMNOThl B COOTHOLUEHUM 1:1 B TedueHne 3—5 MuH. Mony-
YEHHbI pacTBOp CnNUBALOT, NPOo6LI NPOMBIBAIOT AUCTUNNMPOBAHHON BOAOW AeKaHTauuMel YeTbipe-NsaTh pas u
BbICYLUMBAIOT Ha BO3ayxe. [1polbl nopoLuka u rybku pacTBOPOM KMCNOTbLI He 06pabarbiBalor.

7.3.4 OT naboparopHbix Npob nNnaTuHbl OTOMPAIOT NO YeTbIPE HaABECKMU, OT 06pa3LOB ANA rpagyMpOBKU
UnNu cTaHaapTHbIX 06pa3LoB — Mo ABE HaBeCku mMaccom He MeHee 0,1 r kaxxaas. HaBecku B BUAE NOpoOLLKA
3anpeccoBLIBAIOT B kpaTep rpadMTOBOro anekTpoaa.

7.4 MoaroToBka 060pyAOBaHUA K NPOBEOECHUIO U3MEPEHUIA

7.4.1 OBopynoBaHue MOATrOTABMMBAIOT K paboTe COrnmacHO IKCMIyaTaUUOHHbIM JAOKYMEHTaM. OnuHbI
BOJTH aHANUTUYECKUX NUHKUI U paboune pexxumbl CNEKTPOMETPA NpUBeAEHbI B Tabnuuax 9 u 10 COOTBETCTBEH-
Ho. [ins onpegeneHus kagmusa (npu maccosoin aone mexee 0,001 %) n peHus B fyre NOCTOAHHONO TOKa NPOBO-
OAT AOMONHUTENbHYIO CbeMKY NPY YCNOBMSAX, YKa3aHHbIX B Tabnuue 10. [lonyckaercst uCnonb3oBaHne apyrux
aHaNUTUYECKUX NIUHUIA U paBoYnX PEXUMOB NPU YCNOBUW NONYYEHUSA NOKa3aTenein TOYHOCTU, HE YCTYNatoLwmx
yKasaHHbIM B Tabnuuyax 6—38.

7.4.2 3nekTpogoaep)Kareny o4nLwaioT CMPTOM OT MOBEPXHOCTHLIX 3arpA3HEHUN.

7.4.3 BknovaloT BOAAHOE OXnaXkaeHne anekrpoaoaepxarenen.

7.4.4 MoaroToBNEHHYIO K aHanu3y HaBecky o6pasua ans rpagympoBku UNuU aHanmaupyemo npobel no-
MeLLAIoT B Kpatep rpachutoBoro anekTpoaa. KOHTPINekTpoaoM CAyXmT rpadouToBbI CTEPXKEHDb, 3aTOUEHHbIN
Ha nonycdepy Unm yceveHHsoli KoHyc. MNpu ucnonbL30BaHWM B Ka4€CTBE UCTOMHUKA BO3OYXXAEHUS AyrYM NOCTO-
SIHHOTO TOKa aHanu3upyeMas npoba sABnAeTCA aHOAOM.

7.4.5 MexaneKTpoAHbIN NPOMEXYTOK YCTaHaBNMBAIOT NO YBENUYEHHOMY M300paXKeHUIO IyTU HaA 3KpaHe
NPOMEXYTO4HOW Anadpparmbl 5 MM U NOAAEMKUBAIOT CTPOr0 MOCTOSHHBLIM, KOPPEKTUPYA €0 B TeYeHne BCe
3Kcnosnuum.

Tabnuya 9— AnuHbl BONH aHANUTUYECKUX NUHWIA

Onpeaensemblil aNemMeHT nﬂr:;f::)(";gﬁgg"‘;': [OnnHa BonHblI aHANUTUYECKOW NUHWUW, HM

AnNOMUHKIA* 0,0003—0,04 309,271

BuemyT 0,0001—0,02 223,061

MepmaHuii 0,0001—0,007 259,254; 269,134, 270,963
XKeneso* 0,0007—0,1 296,690; 304,761

3onoto* 0,0003—0,08 312,282

Upunaunin* 0,002—0,2 292,479; 322,078

Kaamuin 0,0003—0,005 340,365

12
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OnpeaenseMblii aneMeHT

[nanasoH namMepeHus
MaccoBbIX Jonew, %

[AnvHa BonHbI aHaNUTUYECKON IUHWK, HM

0,003—0,04 317,933
Kanbumi
0,001—0,003 396,847
KoGanesr 0,003—0,01 340,512; 344,917; 346,280
KpeMHuiA* 0,0007—0,04 250,689; 251,921; 288,158
0,0003—0,04 279,553; 277,983
MarHwuia
0,0003—0,003 280,269
MapraHeL| 0,0001—0,02 259,373; 279,482
0,0003—0,02 222,778
Meab*
0,0003—0,003 327,396
MonnbaeH 0,0001—0,005 313,259; 315,817; 317,035
MblLWbAK 0,0001—0,015 234,984
Hukene* 0,0001—0,04 303,794, 310,547
OnoBo* 0,0001—0,01 283,999
0,005—0,08 263,713
Ocmuii
0,002—0,08 283,863; 305,866
0,001—0,1 292,249; 325,878
Mannagwnir*
0,0003—0,005 342,124
0,003—0,1 221,426; 339,93
PeHui 0,0007—0,01 346,047
0,0007—0,02 345,181; 346,472
0,005—0,2 326,314
Poguit* 0,0007—0,2 332,309
0,0007—0,01 339,685
PyTeHnin* 0,001—0,08 343,674
CsuHey 0,0003—0,04 280,200
Cepebpo 0,0006—0,02 338,289
Cypbma* 0,0003—0,05 217,581; 231,147
Tennyp 0,0003—0,01 238,576
TuTaH 0,0007—0,005 323,904, 324,199; 334,941
Xpom 0,0001—0,01 283,563; 284,324
LinHk 0,001—0,04 334,502; 334,557

* OnpeneneHme npoBOAAT METOAOM BHYTPEHHEro ctaHgapTa.

13
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Ta6nuya 10— PekomeHayemble paboune pexuMsl

3HaveHue napameTpa
MapameTp
OcHoBHaA cbeMka ﬂononuvz?gb;?; cbemka
[yra nocTosiHHOIO ToKa:
cuna Toka, A 10—12 5—6
[yra nepemMeHHOro Toka:
YacToTa pa3spsgos, 'y 100 —
huKeupoBaHHoe 3HaveHune asbl noaxura, rpaj. 60 —
cuna Toka, A 10—12 —
Yenosus pernctpauun CnekTpos:
WnpUHa Lwenu, MM 0,015 0,015
BPeMSA 3KCMOHNPOBaHUS, C 60 30

7.5 NMpoBegeHue usmepeHnn

7.5.1 ins nonyyYeHus rpagyMpoBOYHON 3aBUCUMOCTU NPOBOAAT USMEPEHUE UHTEHCUBHOCTU aHanNUTH4e-
CKMX JIMHWIA onpeaensieMblX 3reMeHTOB, (POHA U NUHUK CPABHEHUS (BHYTPEHHErO CTaHAApTa) ANA CTaHAapT-
HbIX 06pa3LoB (06pasLoB AN rpagyMposku). Ons Kaaoro U3 onpeaenseMbiX aNeMeHTOB BbIOUPAIOT ofHY
U3 PEKOMEHAYEMbIX aHANUTUYECKUX NMUHMIA (CM. Tabnuuy 9). NaMepeHnst NpoBOAAT NO METOAY BHYTPEHHETO
cTaHaapTa Ans cneayloLwmx SreMeHTOB: antoMUHUN, Xeneso, 30M0TO, MPUAUN, KPEMHUN, MeAb, HUKENb, ONOo-
BO, Nannaauii, poaui, pyTeHuii, cypbMa. B kauyecTBe BHYTPEHHEro ctaHgaprta BbIOMPaIOT NUHMIO NNATUHDI
228,048 HM. [ns ocTanbHbIX 9NEMEHTOB aHANMTUYECKUM CUTHANOM SiBNAETCA abCOMIOTHOE 3HAYEHUE UHTEH-
CMBHOCTU NIMHUK 3a BbIYETOM hOHA.

M3mepeHusi NpoBOAAT A4Ns ByX HABECOK CTaHAapTHbIX 06pa3LoB cocTaBa NnaTuHbl nu o6pasuoB ans
rpaayvpoBKM M MOMNyYaloT CpefHee 3HaYEHue.

7.5.2 Tonyyaior rpagyMpoBOYHbIE 3aBUCUMOCTU OTHOCUTENbHOW U abGCONIOTHOW UHTEHCUBHOCTEN aHa-
NUTUYECKUX JIMHWIT onpeaensieMblX 31IeMEHTOB OT MaCCOBOI AOMM STUX SNEMEHTOB B CTAHAAPTHOM o6pasue
(oBpasue Ans rpagyMpOBKU) B KOOPAWUHATAX, NPEAYCMOTPEHHbIX NPOrpamMMoNi CekTpoMeTpa.

[anee npoBOAAT NOCTPOEHWUE rPagympoBOYHON 3aBUCUMOCTU ANA KaXKAOI0 3NeMeHTa-npumecu
no anroputmy, 3anoXxeHHOMY B NporpammHOM obecneyenumn cnekTtpomeTpa. FpagympoBovHbie xapakTe-
PUCTUKWU COXPaHSAIOT B ¢haine AaHHbIX TPaayMpPOBKN U 3aTEM UCNOMNb3YIOT ANA NOCNEAYIOWMX aHan3oB
npoo.

7.5.3 N3MepsItoT UHTEHCMBHOCTU aHANUTUYECKUX NIUHWUI ONpeaenseMbiX MIEMEHTOB AN KAKA0W U3 ve-
ThipeX HaBecok Npobbl.

7.5.4 C nomoLblO rpagyMpOBOYHbLIX 3aBUMCMMOCTEN NONYYAIOT YEThIPe pesynbraTta napannenbHbix onpe-
JAeneHunii MacCcoBOM ONU KaXKA0ro onpezensieMoro anemeHTa B npobe.

7.6 OueHka NpueMneMoCTH Pe3ynkTaToB NapannesibHbIX onpeaeneHui
M nonyyeHne OKOHYaTesNbHOrO pesynkLTarTa aHanusa

7.6.1 MNMpuemneMocCTb pe3ynsTaToB napannenbHbiX OnpeaerneHunii OLeHUBaIoT B coOTBeTCTBUM ¢ MTOCT
NCO 5725-6 nyTem CONOCTaBNEHUS ANaNasoHa aTuX PesynsTartoB (X, — Xiin) C KPUTUHECKMM ANANA30HOM
CRy g5(4), npuBesetHbIM B Tabnuuyax 6—3.

7.6.2 Ecnn AnanasoH pesynbraToB YETbIPEX napanneribHbiX onpeaenetuit (X .. — X.i,) He npesbl-
LIAET KpUTUYECKMi nanasoH CRy 45(4), BCe pe3ynbTaThl NPU3HAIOT NPUEMMNEMbIMU W 38 OKOHYATENbHBINA Pe-
3ynbTar aHanu3a NpuHUMAloT cpefiHee apudMETUYECKOe 3HAYEeHME Pes3ynbraTtoB YeTbipexX napannenbHbIX
onpeaeneHui.

7.6.3 Ecnn ananasoH pesynsraTtoB YETbipex napannesbHbiX onpeaeneHnil NPeBbILIaeT KPUTUYECKMIA
AnanasoH CR g5(4), NPOBOAAT elle YeTbIpe NapannenbHbIX onpeaeneHus.

PaccumuTLIBAIOT KPUTMYECKUI IUANA30H NS BOCLMU NapannenbHbIX onpeaereHni CR0,95(8) no copmyne:

CRy g5(8) =4,29S, 4
rae S, — 3HayeHue CTaHAapTHOTO OTKNOHEHUE NOBTOPSEMOCTH, NpUBEAEHHOe B Tabnuuax 6—8.
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Ecnu Ans nofy4YeHHbIX BOCbMM NapannenbHbiX onpeaeneHnin 3Hadenmne (Xa, — Xmin) He NPEBbILLIAET
kpuTudecknii ananasoH CRy ¢5(8), TO B ka4ecTBe OKOHYATErNbLHOro pesynkrara aHanusa NpUHUMAIT Cpef-
Hee apudMeTn4ecKkoe 3HauYeHne pe3ynsraToB BOCbMU NapanrnenbHbiX onpeaeneHuii. B npotmeHom cnyyae
B Ka4€CTB€ OKOH4YaTEeNbHOro pesynerara aHanusa NpuHUMaloT Meaguady pe3ynsratoB BOCbMU napannernbHbIX
onpeaerneHni, ecnu B HOPMaTUBHBIX JOKYMEHTaX He NPEeayCMOTPEHO MHOE.

7.7 KOHTPOnb TOYHOCTU pe3ynbLTaToOB aHanus3a

7.7.1 KOHTPOMNb NPOMEXYTOYHOMN NPELU3MOHHOCTU U BOCNPOU3BOANMOCTH

Mpu KOHTPOME NPOMEXYTOYHOW NPELM3NOHHOCTHU (C U3MEHSIIOLLIMMUCA (haKTOpamu onepaTopa u Bpeme-
HW) aBCoMIOTHOE PacXoXaeHWe ABYX PE3ynbTaToB aHanu3a (M3 YETbIpEX eAUHUYHBIX OnpeaeneHuin Kaxabli)
OAHOM 1 TON e NPOObI, MOMYYEHHbIX Pa3HBIMK ONepaTopaMu C MCNONb30BaHUEM OAHOTO U TOFO e o6opyao-
BaHWSA B Pa3Hble AHM, HE AOIDKHO NPEBbILLIATL NPEAEN NPOMEXYTOHHON NPELM3NOHHOCTU Ry(1p), YKa3aHHbIi B
Tabnnuax 6—38.

Ecnu ycnoBsne He BbINOMHAETCS, BbINONHEHWE aHANW30B MNMPeKpaLlatoT, BbISICHSIOT NPUYMHBI, NPUBOAS-
LUMe K HeYAOBMNETBOPUTENbHBIM pe3yrbTaTtam, U YCTPaHSIoT UX.

Mpu KOHTpONE BOCNPOU3BOAUMOCTM aBCONIOTHOE PACXOKAEHUE ABYX PE3YSILTATOB aHANM3a OAHOI 1 TON
»Ke NpoBbl, NOMyYEHHBIX ABYMS NabopaTopusimu, B COOTBETCTBUU C TpeGOBaHUSAMU HACTOALLETO CTaHaapTa He
JOIMKHO NPEeBbILWATh Npeaen BOCNPOu3BOAUMOCTU R, yKkasaHHbIi B Tabnuuax 6—38.

7.7.2 KOHTpONb NpaBUSIbHOCTH

KoHTponb npaBunbHOCTM NPOBOAAT NyTEM aHanu3a craHA4apTHbIX o6pa3suos nnatuHbl. OBpasubl, uc-
nonb3yemble AN KOHTPONSA NPaBuIIbHOCTKU, HE CNeAyEeT UCMOoNb30BaTh ANA NONyYeHUs rpagynpoBOYHbIX 3a-
BUCUMOCTEN.

Mpu KOHTPONE NPaBUITbHOCTU Pa3HOCTb MEXAY pesynbTaTaMu aHanu3a U NPUHATBIM OMOPHLIM (aTTe-
CTOBaHHbIM) 3HAaYEHUEM COAEPXKaHUS SNeMeHTa-npuMeck B CTaHAapTHOM oBpasue He 40SbKHA NpeBbIwaTh
KpUTUYECKOE 3HadeHue K.

Kputuyeckoe 3HavyeHue K paccumntbiBatoT no opmyne:

K= ,/A; +A?, ®)

rae A, — abConTHas NOrpeLIHOCTL ONOPHOTO (aTTECTOBAHHOTO) 3HAYEHNA COAEPXKaHNSA SNEMEHTa-NPUMECH
B CTaHAapTHOM obpasue; %;
A — rpaHuLbl MHTepBana abconioTHOM NOrPeLHOCTU pesynbraTa aHanusa X (3Ha4eHun A NnpusefeHsbl B
Tabnuyax 6—38), %.

15



FOCT 33728—2016

MpunoxeHue A
(o6sa3arenbHoe)

Tabnuua sHayeHun Ig(lnlld,), COOTBETCTBYIOIWMNX U3MEPEHHBIM 3HAYEHUAM AS/y

MpuBoaumas Hwxe Tabnuua A.1 cnyuT ANsa nepesoaa M3MEpEHHLIX 3HaYeHU ASAH 1 Ig(In/Id,).
Tabnuua cogepXuT pesynetaTel pacyeta no opmyne:

la/n/lg =g (104577 1), (A1)
rae AS — Pa3HOCTb NNOTHOCTU nO‘IepHeHMI‘/‘I Ha (bOTOI'U'IaCTMHKe;
y  — haKTOp KOHTPACTHOCTU.
O603Ha4NM CYMMaPpHYI0 UHTEHCUBHOCTL NUHWN BMECTE C (POHOM /p, g, MHTEHCUBHOCTbL (hOHa MOA MaKCUMyMOM

TIMHAN B OTCYTCTBUE NIMHUN /g, Tak KaK [, q = Iy + g, TO OTHOLLEHNE NHTEHCUBHOCTY JIMHIM /; K MHTEHCUBHOCTH (hoHa
onpegenseTca no dpopmyne:

/"//¢=ln+¢/l¢—1. (A2)

Ecnu yenosus cbomrpadmposaqum cnekTpa BbiGpaHbl Tak, YTO NOYEePHEHUS NIUHUU C (OHOM Sn+¢ n poHa, oTCyT-
CTBUE NUHUM Sy, NeXaT B HOPMarbHO obnacTy, To:

/syl = AS/7, TRE AS =Sy, — S (A.3)

Otctofa, Nonb3ysch BblpaXeHnem /,1//4, = /n+¢//¢ -1, nonyyaem Ig ln//(p = Ig(/n+¢/l¢ —1) = |g£1 OAS/Y_(1)_

Tabnuua A.1 oxsaTblBaeT Hanbornee BaXHble A8 NPaKTUKU aHanuTU4Yeckoil paboTel 3HadeHua AS/4 ot 0,05 go 0,99,
W YacTu, oxeaTbliBaroLlei 3Ha4eHua AS/ ot 1,00 go 1,9.

B nepsoii YacTu TabnuLel B NepBoii rpade npeacTaBneHbl 3Ha4eHne AS/4 ¢ ABYMSA 3HaKaMm nocre 3ansaToi, uudpsbl
B rorioBkax gpyrux rpac ot 0 0 9 o3Ha4aroT TPETUN 3HaK nocne 3anAToit 3Ha4YeHna AS/H.

Hanpumep, AS/4 = 0,5637: B nepBoil rpadgpe HaxoaAT 3HaveHue 0,53 1 B rpadpe ¢ UMdpoii 7 onpegensiioT COOTBET-
CTBytOLLiee 3Ha4YeHne norapudpma Ig/n//¢ =0,388.

Bropas 4acTb Tabnuubl NOCTpoeHa aHanornyHelM o6pasom ¢ Toi pasHULel, YTo B NEPBOI rpadpe NpuBoaATCA 3Ha-
YeHus AS/ ¢ OIHUM 3HAKOM MoCne 3ansATo, a LMdpsbl B ronoBkax Apyrux rpad obosHavaoT BTOPOI Nocne 3ansaToi 3Hak
3Ha4YeHua AS/.

Hanpumep, AS/4 = 1,36: B nepBoii rpade HaxogaT 3HadeHue 1,3, B rpadpe ¢ uudppoii 6 HaxoaaT 3HadeHue norapud-
ma Ig/n//¢ =1,341.

Onsa 3HadveHnnh AS/, MmeHblnx Yem 0,301, 3HaueHue Ig/n//q, oTpuLaTenbHOe — 3HaK MUHYC Haf XapakTepUCTUKO
(x1...).

Tak Kak Ig/,,J,q,/Iq> =AS/y, To Tabnuua MoxeT 6biTb NPUMEHEHA TakKe U AN HaXOXAEHUS 3HaYeHUs Ig/,,/l¢,
COOTBETCTBYIOLEro 3HaYeHUAM 19/;, 4, /Iq, npu nto6om cnocobe naMepeHus.

Ecnun hakTop KOHTPacTHOCTU y HE U3MEPSIKOT, TO BMECTO 3HaYeHUit AS/A B Tabnuue NPUMEHSIOT 3HavYeHns AS, npu
3TOM UCMOMb3YIOT HACTOsILLYI0 Tabnuuy aHanorvHelM o6pasom. Ecnu usmepeHHoe 3HaveHue AS = 0,674, To B nepBoit
rpadpe HaxoaaT sHavyeHue 0,67 u B rpadpe ¢ undpoii 4 onpeaensioT 3HaveHue norapudpma 0,571.

Cnefyer OTMETUTb, YTO HailifleHHoe Takum obpasom 3HadveHue 0,571 npeactaenser coboit He Ig/, /I¢, a
Ig (1 02577 — 1). Ha TouHOCTU aHann3a no MeTogy «TPex 3TarioHOB» 3TO OGCTOATENLCTBO NPAKTUYECKN HE OTpaXaeTcsl.

Ta6nuya A1— 3HavyeHuna Igln//q) , COOTBETCTBYIOLWUE U3MEPEHHBIM 3HAYEHUAM ASH

ASH | 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 1243 | 1,249 | 1256 | 1263 | 1269 | 1275 | 1282 | 1,288 | 1204 | 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 1,428 1,432 1,437 1,442 1,446 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
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ASH 0 1 2 3 4 5 6 7 8 9

0,12 1,503 1,507 1,511 1,515 1,519 1,523 1,527 1,531 1,535 1,539
0,13 1543 | 1547 | 1550 | 1554 | 1558 | 1562 | 1566 | 1569 | 1573 | 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 1,615 1,619 1,622 1,626 1,629 1,632 1,636 1,639 1,642 1,646
0,16 1,649 1,652 1,655 1,658 1,662 1,665 1,668 1,671 1,674 1,677
0,17 1680 | 1684 | 1687 | 1690 | 1693 | 1696 | 1699 | 1,702 | 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 1767 | 1770 | 1,772 | 1775 | 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 | 1812 | 1814 | 1,817
0,22 1,819 1,822 1,824 1,827 1,829 1,832 1,834 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 1868 | 1870 | 1873 | 1875 | 1877 | 1880 | 1882 | 1884 | 1887 | 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 1957 | 1,959 | 1,961 1963 | 1965 | 1967 | 1,99 | 1,971 1974 | 1,976
0,29 1,978 1,980 1,982 1,084 1,986 1,088 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 | 01176 | 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 0212 | 0214 | 0,215 0,217 0,219 0,220 0222 | 0,223 | 0,225 0,227
0,43 0228 | 0,230 | 0,231 0,233 0,235 0,236 | 0,238 | 0,239 0,241 0,243
0,44 0244 | 0,246 0,247 0,249 0,250 0252 | 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 0283 | 0,284 0,286 0,287 0,289
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ASH 0 1 2 3 4 5 6 7 8 9

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 0,623 0,524 0,526
0,64 0,527 0,528 0,530 0,531 0,632 0,633 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
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 0,672 0,573 0,574 0,576 0,577
0,68 0,578 0,579 0,581 0,682 0,583 0,685 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
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AS/ 0 1 2 3 4 5 6 7 8 9

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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