OENEPA/TIBHOE ArEHTCTBO
MO TEXHNYECKOMY PEINYJINPOBAHNIO U METPOJTOTNI

HALVMOHANBbHBIN rOCT P
CTAHOAPT
POCCUNCKOU NCO 21087—
PEOEPALNN 2023

FA30BbI AHANN3

MeToabl aHanIM3a BOAOPOAHOro TonvmBea
ONA TOMJ/IMBHbIX 3/IEMEHTOB
C NMPOTOHOOOMEHHbLIMN MeMbpaHamMmu

(ISO 21087:2019, «Gas analysis — Analytical methods for hydrogen fuel —
Proton exchange membrane (PEM) fuel cell applications for road vehicles», 1DT)

N3paHne oduymanbHoe

MockBa
Poccuiicknii MIHCTUTYT cTaHgapTulauun

2023


https://www.stroyinf.ru/russian-certificate-295.html

FOCT P UCO 21087—2023

MNpepgnucnoBne

1 NOATOTOBJ/IEH ®depepanbHbiM rocyfapCTBEHHbIM GHOOKETHBIM yUYpexaeHuem Haykum «OpgeHa
TpypoBoro KpacHoro 3HameHu WHCTUTYT HedTexmmmuyeckoro cuHtesa um. A.B. TonumeBa Poccuiickoii
akagemun Hayk» (MHXC PAH), ®egepanbHbiM rocygapCTBEHHbIM OIOAKETHbIM yuypexaeHneMm «Poccuiickuii
WHCTUTYT cTaHgapTusauumn» (®rbyY «WHcTUTYT cTaHgapTu3auun») Ha OCHOBE COOGCTBEHHOro nepesoja Ha
PYCCKMIA A3bIK @HINOA3bIYHON BEpcMM CTaHdapTa, YKkasaHHOro B nNyHkTe 4

2 BHECEH TexHuuyeckum komMutetom no ctaHgapTtusaumm TK 029 «BogopogHbie TexXHONOrmm»

3 YTBEPX/JEH W BBEJEH B OEWCTBWE T[pukasom ®epepasbHOr0 areHTCTBa NO TEXHUYECKOMY
perynnposaHunio 1 meTposiorun oT 14 despans 2023 r. Ne 85-cT

4 HacToswuii cTaHAapT MAEHTMYEH MexXAyHapoAHoMy cTaHaapTy MCO 21087:2019 «la30Bblit aHanus.
AHanutuyeckne mMetoabl ANA BOAOPOAHOro tonnuea. NpuMeHeHWe TOMIMBHbIX 3/IEMEHTOB C MPOTOHOOOMEH-
Holi memb6paHoin (PEM) ana AOpPOXHbLIX TpPAHCNOPTHbLIX cpeacTB» [ISO 21087:2019 «Gas analysis — Analytical
methods for hydrogen fuel — Proton exchange membrane (PEM) fuel cell applications for road vehicles», IDT],

HavnmeHoBaH/Me HacToAlWero ctaHgaprta M3MEHEeHO OTHOCUTE/IbHO HAaMMEHOBaHMWA yKa3aHHOro Mexay-
HapoAHOro cTaHgapTa Ans npusefeHus B cooTeeTcTBue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

Mpn NpUMeHeHUN HacToALWEro ctaHgapTa PeKoMeHAYeTCs MCMNOoNb30BaTb BMECTO CCbINTOYHbLIX MeXAy-
HapoHbIX CTaH4apPTOB COOTBETCTBYOLWME UM HaLMOHaIbHbIe CTaHA4AaPThl, CBEAEHUSA O KOTOPbIX NPUBEAEHb! B
LONOJIHUTENIbHOM npunoxeHun QA

5 BBEJAEH BITEPBbIE

MpaBuna NpMMeHeHNs HACTOALWEro cCTaH4apTa YCTaHOB/IeHbl B CTaTbe 26 defepanbHOro 3akoHa
0T 29 mwoHa 2015 r. Ne 162-®3 «O cTaHgapTusauum B Poccuiickon depepauyumn». MHdopmaynsa ob ns-
MEHEeHMAX K HACT OsLLeMY CTaHgapTy Nyb6MkyeTCcsa B eXerogHom (No coCTOAHUI0 Ha 1aHBapsa TeKywero
roga) MHOpMaLMOHHOM ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHblil TEKCT W3MEHEeHWi
M NONPaBOK — B €XEMEeCAYHOM WHOPMaALMOHHOM yKasaTesie «HauuoHaNbHble CcTaHfapTbi». B cnyyae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALWEro cTaHjapTa CooOTBeTCTBYlee yBefoMeHne byaeT
ony6a1mkoBaHO B 6amxalillem BbIMyCKe €XeMeCcsa4HOro uHgopmaumoHHOro ykasaTensa «HauuoHasnbHble
CcTaHfapTbl». CooTBeTCTBYOWAaa MHpopMmaumsa, yseoMneHne U TeKCThl pasMelalnTCca TaKxe B WH-
dopmMaLMoHHON cucTeme 06LEr0 NONb30BaHNA — Ha ohuLManbHOM caiTe dPefepanbHOro areHTCcTBa Mo
TEexXHNYeCcKoMy perynmpoBaHunio U meTposiorum B ceTn NHTepHeT (Www.rst.gov.ru)

© 1S0O, 2019
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTmusaumm», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PeryimpoBaHuilo 1 MeTposiornu
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BBepneHne

akennyataumsa MHQPACTPYKTypbl MO CHabXeHul BOAOPOLHbIM TOM/MBOM TpaHCMopTa Ha TONAMB-
HbIX 3/leMeHTax TpebyeT cobnogeHusa Tpeb6oBaHwuil, NpeabABAAEMbIX K kayecTBy Bogopoga. [ns 3Ttoro
6blnn paspaboTaHbl cTaHgapTbl: WCO 14687, B KOTOPOM onpejesieHbl nokasaTenu kayecTsa Bogopoja, U
MCO 19880-8, B KOTOPOM npuBeAeHbl npoueaypbl, obecneymBarLne KOHTPO/b KayecTBa BOLOPOAHOMO TO-
navea. HecmoTpsa Ha Hanuyve ykasaHHbIX CTaH4apTOB, MMeeTcs MOTPebHOCTb B CcTaHAapTe, ONMUCbiBaKLWEM
aHanuTuyeckme MeToAbl AN KOMMYECTBEHHOrO onpejenieHns npuMecei, o6HapyXmBaeMbiX B ra3006pa3HOM
BOAOPOAHOM TonnmBe. Pa3paboTka TpeboBaHuii n onpegeneHne nopsigka NpoBepKkn COOTBETCTBUSA YyCTaHOB-
NeHHbIM TpeboBaHMAM ON1A MeTOAOB aHanus3a, KoTopble Mo3BO/IAKT 0b6ecneynTb KavyecTso BoAopofa B CO-
otBeTcTBUM ¢ NCO 14687, HeobXxoaumbl O 3KcnnyaTaumm KOMMEPUYECKOro 3/1eKTpuyeckoro TpaHcnopTa ¢
TONNMBHLIMY 3/1IEMEHTaMM U 3aNpPaBOYHON UHADPACTPYKTYPHbI.

HacToAwwmin cTtaHgapT ycTaHaBAnBaeT KpUTepumn A8 NPOBEPKM COOTBETCTBUA TpeboBaHuAM (Banupa-
LUumn) MeTof0B aHanm3sa, UCNosib3yeMblX A1 KOHTPONA KavyecTBa BOLOPOAHOrO TOMJMBa Ha 06bekTax cHabxe-
HUSA noTpebuteneli BOAOPOAHLIM TOMSIMBOM.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

FA30BbI/ AHANN3

MeToabl aHann3a BOAOPOAHOrO TOM/IMBA A1 TONJIMBHbLIX 3/1EMEHTOB
C NPOTOHOOG6MEHHbIMN MeMbpaHamMmu

Gas analysis.
Hydrogen fuel analytical methods for proton exchange membrane fuel cell

Jata BBegeHua — 2023—03—31

1 O6nactb NpUMeHeHUs

HacTtosawwuin ctaHfapT ycTaHaBAuBaeT NOPSALOK NPOBEPKM COOTBETCTBUSA YCTAHOB/IEHHbIM TpeboBaHNAM
(Banmpaunn) MeTonoB, NCNOb3YyeEMbIX ANl o6ecneyeHns KkayecTsa razoobpasHoro sogopoga (H2) Ha o6bek-
Tax pacnpepgeneHusa sogopoaa M BOAOPOAHbIX 3aNpPaBOUYHbIX CTAHUNAX A1 LOPOXHbIX TPAHCNOPTHbLIX CPeACcTB
Ha TOM/IMBHbIX 3/1EMEHTax ¢ MPOTOHOOOMEHHbIMKU MembpaHamu (PEM). B HacTosleM cTaHgapTe npuBeaeHbl
pekomeHaaunu no pacyeTy npumeceli B BOLOPOAHOM TON/uBE.

HacTosawmii ctaHgapT NnpuMeHUM A8 MeTOAO0B aHanm3a Npo6 0ToGpaHHOro Bogopoaa B iabopaTtopusix
Ha o6bekTax pacnpegesieHuss Bogopoaa WAM Ha BOAOPOAHbLIX 3aMpaBOYHbIX CTaHUMAX. TpeboBaHMA K Henpe-
PbIBHOMY MOHUTOPUHIY B HacTosALLEeM CTaHAapTe He paccmaTpuBaloTca.

B HacToslllem cTaHgapTe nNpuBeAEeH MNepeyeHb METOA0B aHanvs3a, MCNOoNb3yeMbiX AN onpefeneHus
npumMmecei B BOAOPOAHOM TOMMMBE, B COOTBETCTBUMM C TEXHMUYECKMMU TpeboBaHMSAMM K Bogopody copta D,
ycTaHoB/neHHbIMK B NCO 14687.

Kpome TOro, faHbl pekomeHaauuu no obecneyeHno KavyecTBa U3MepeHuUs U npuBeneHbl TpeboBaHus K
NPOTOKO/Y MCMbITAHWIA.

2 HopmaTtuBHbIE CCbhISIKA

B HacTosiwem cTaHgapTe MCNo/sb30BaHa HOPMaTWBHAA CCbl/IKa Ha cnefywwunin ctaHgapTt [4n8 gatupo-
BaHHbIX CCbI/IOK MPUMEHSAIOT TOMIbKO yKa3aHHOe M3fgaHue CCbIJIOYHOro ctaHgapTa, A58 HefaTUPOBaHHbIX —
nocnegHee nlgaHue (Bkaw4vas Bce naMeHeHus)]:

ISO 146871), Hydrogen fuel quality — Product specification (KayecTtso BofopogHOro tonsimea. TexHu-
yeckue ycnoBMUSA Ha NPOAYKT)

3 TepMuHbI 1 onpeaeneHns

HacTosAwwmii ctaHAapT He COAEPXUT TEPMUHOB W onpeaeseHuni.

NCO n M3K BeayT TepMuHONOrnyeckne 6asbl AaHHbIX 418 UCMNONb30BaHWA B cTaHgapTusauum no cne-
AylLwmm agpecam:

- nnatdopma oHnaliH-npocmoTpa MCO: gocTynHa Ha https://www.iso.org/obp;

- Jnektponegua M3K: goctynHa Ha http://www.electropedia.org/.

1) Ctagus Ha MoMeHT nyb6nvkaumm: 1ISO/DIS 14687:2018.
3ameHeH Ha NCO 14687:2019. OaHako A1 04HO3HAYHOro CO6M0AEHNA TPEOOBaHUS HACTOALLEro CTaHAapTa, Bbl-
PaXeHHOro B laTVPOBAHHOL CCbIIKE, PEKOMEHYETCA MCNO/Mb30BaTh TOMBKO YKa3aHHOEe B 3TOIN CCbIIKE M3faHuve.

M3gaHne opuunanbHoe
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4 O603HaveHusA

B HacToAWwem cTaHfapTe MCNofb30BaHbl criegyolime o603HavYeHns:

b — ab6conTHaa NorpewHocTb MeToda aHanusa;

b (%) — oTHOCWMTE/NIbHAas NOrpPEeLWHOCTb METo4a aHa/nn3a B NpoueHTax;

kQ — ko3aphuymeHT, ncnonb3lyemblii 4N pacyeTa npegena KoNM4YecTBEHHOIO onpegeneHuns;

T — KO/INYECTBO MapasifiefibHblX N3MEPEHWIA, BbIMO/IHEHHbIX NPU Banujauum Metoda aHaniusa;

N — KO/INYECTBO MNOBTOPHbLIX PE3YNbTaTOB HAbGMOAEHWIA, yCcpeAHAeMbIX Npyu MpeacTaB/eHUN pesyslb-
TaTos;

R — cTeneHb n3BneveHnsa (apekTnBHaa cteneHb nssseveHusa), %;

R'— cTeneHb u3BneyeHna gobasku, %;

S — CcTaHJapTHOe OTK/IOHEeHue;

sO0 — pacueTHOe cTaHAapTHOE OTK/IOHEHUE OTAE/IbHbIX pPe3y/ibTaToB MpW HY/EBOW KOHLEHTpauum unm
6/1IM3KOI K Hell;

s'0— cTaHgapTHOE OTK/IOHEeHUe, UCNoNb3yemoe AN pacyeTa npegena obHapyxeHusa (LOD) n npegena
KonunyectBeHHoro onpegenexHnsa (LOQ);

Sr— cTaHfapTHOEe OTK/IOHEHME NOBTOPSIEMOCTU;

W — cTaHgapTHasa HeonpeaesieHHOCTb;

XCRM — 3HaueHne M3MepsiemMoli BefMUYMHbl y cepTUULMPOBAHHOIO CTaHAapTHOro o6pasua;

xlod — 3HauvyeHue npepena o6HapyXeHus;

Athreshold — nNOpPOroBOe 3HayeHue, ykasaHHOe AN npumecs B BOLOPOAHOM TonsmBe copta D B
NCO 14687,

Xmean — cpepgHee (cpegHeapudmeTnyeckoe) 3HavyeHne onpenensieMoli BeNnUmnHbl;

xref— pedepeHTHOe 3HauyeHue onpegensemMoii BeINYNHbI;

X'blank — cpefHee 3HayeHue onpefensemoii BesiMymHbl Ana obpasua 6e3 gobaBneHns onpeaesnsieMoro
KOMMOHEHTa B 3KCMNEepUMeHTax Mo onpeAesieHU0 BOCMPOU3BOAMMOCTU MeToda aHanusa;

xX'mean — cpejHee 3HayeHue onpenensseMoi BenuMuuHbl Ana obpasua c fobaBneHnemMm onpeaenseMmoro
KOMMOHEHTa B 3KCMEepUMeHTax Mo onpeAesieHU0 BOCMPOU3BOAMMOCTU MeToda aHanusa;

x refproficiency — peg)epeHTHOe 3HauyeHue OnpefensemMoil BesiMUYuHbl, NOJIy4YeHHOEe B xode mexnabopa-
TOPHbIX UCcNefoBaHuii;

xspike — KOHUEeHTpauus fo6aBNEHHOIN0 KOMNOHEHTa B ucciegnyemoi npobe.

5 lNokasatenun KayectBa BOAOPOAHOro TonmBa

MokasaTtenn kayecTsa BOAOPOAHOrO TOMN/MBA, WCMNOMb3YEMOr0 B TOM/IMBHbLIX 3/1IeMeHTax ¢ NPOTOHOO06-
MEHHO MemO6paHOi ANA LOPOXHbLIX TPAHCNOPTHLIX CpeacTB, npuBegeHsl B MCO 14687. lMokalaTtenu kave-
CcTBa BOLOPOAHOrO TOM/IMBA, UCMO/Ib3YEMOrO B TOM/IMBHbLIX 3/IEMEHTaxX C NPOTOHOOOGMEHHON MeMbpaHoi ans
LOPOXHbIX TPAHCMOPTHbLIX CPEeACTB, A0/HKHbI COOTBETCTBOBATL TpeboBaHMAM, NpeabsaBigeMblM K BOLOPOAHO-
My Tonnuey copTta D B cootBeTcTBUM ¢ UCO 14687.

6 Tpe6oBaHus, NpeAbsBAsieMble K MeTody aHa/M3a,
n onpeaeneHne NPUrogHOCTUN €ro UCrosib30BaHUS

6.1 O6wWwme NonoxeHus

MpoBepka COOTBETCTBUS METOAA aHa/m3a HasHauyeHulo — npouecc onpeaeneHus Tpe6osaHuii 1 nog-
TBEPXAEHUS TOro, YTO paccMaTpuBaeMblit METOA COOTBETCTBYET 3TUM TPeboBaHMAM. XapaKTepucTukm meTo-
Aa (tabnuua 1), KoTopble HEO6X0ANMO NOATBEPAUTL, AOMKHbLI ObITb ONpeAeieHbl B COOTBETCTBMM C PYKOBOA-
CcTBOM [2]. Micnonb3ys UHopMaL o, NOIYYEHHYIO B XOAE OLEHKN COOTBETCTBUA TpeboBaHuaM, nabopatopus
[OJ/KHA chenaTb BbIBOA, MOAXOAUT NN MeToA ANA onpeAeneHus npuMecein B BogopoAaHoM Tonnuee. Ecnu
MeToA He COOTBETCTBYeT TPe6OoBaHMAM, TO €ro Heslb3s MCNOoMb30BaTh AN aHanu3a npumeceit B BOAOPOAHOM
TON/AMBE U cnefyeT NPUMEHSATbL Apyroii MeTog aHanusa.

Na6opaTtopusa Ao/HKHA MCNOMNb30BaTh CTAHAAPTU30BAHHYHO METOAMKY UM NPUOBPECTU U3MEPUTENbHYIO
cucTeEMY ANt NCMOJIb30BaHMSA, Npowealy Bepudukaumio y nponssogutens. B o060ux cnyyasax NpoBepKy co-
OTBETCTBUSA YCTAHOB/IEHHbIM Tpe6oBaHWAM CUMTAOT BbIMOSIHEHHOI, HO Nna6GopaTopus Ao/kKHA NoATBEPAUTH

2
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CBOI CMNOCOGHOCTb NPUMEHSATH 3TOT METoA. DTO 03HAYaeT, YTO HEOGXOAMMO MPOBECTU 3KCNEPUMEHTAsIbHYHO
paboTy, 4TO6bLlI NPOAEMOHCTPUPOBAaTh, YTO MeToA paboTaeT B nabopatopun nonb3oBartens. Jlabopatopusa Tak-
Xe fo/DKHA onpegennTb, NOAXOAUT NN AaHHbIR MeToa ANSA aHanvM3a npumeceii B BOAOPOAHOM TOMN/MBE.

6.2 XapakTepucTUKN MeToda aHasm3a

6.2.1 lMepeyeHb OCHOBHbIX XapaKTepUCTUK
B Ta6m/|u,e 1 npumeeneH nepedyeHb OCHOBHbIX XapakTepucTuk, UCNosib3yeMbliX MNMpun Banungaunn mMmetoga
aHanusa.

Ta6nunuya 1— lMNepeyeHb OCHOBHbIX XapakTEPUCTUK, UCMO/b3yEMbIX MPU Ba/IMAALMU METOAa aHanmsa

XapakTtepucTtuka MyHKT/NOANYHKT
CenekTMBHOCTb 6.2.2
Mpenen o6HapyXeHus 1 nNpeaen KonmMyecTBEHHOro onpeaeneHns 6.2.3
Pabounii gnanasoH 6.2.4
MpaBunbLHOCTL 625
Cuctematnyeckas norpeLHocTb
MNpeyn3noHHOCTb 626

MoBTOpsieMOCTb, BHYTpuIabopaTopHas (NMpoMexyToyHas) NPeun3vioHHOCTb U BOCNPOU3BOAMMOCTb
HeonpegeneHHoCcTb 6.2.7

YCTONUMBOCTL (HAAEXHOCTb) 6.2.8

6.2.2 CenekTMBHOCTb

6.2.2.1 OnpepeneHne xapakTepuUCTUKN N ee oLeHKa

AHanuTuyeckass CefieKTUBHOCTb — Moka3aTesNb, KOTOPbI onpegenseT BO3MOXHOCTb WCMO/Ib30BaHMUA
MeTofa aHanusa ANnsa onpefeneHns KOHKPETHbIX aHa/MToB B CMEecsiX uam MaTtpuuax 6e3 nomex CO CTOPOHbI
APYTMX KOMMNOHEHTOB C aHaNlorM4yHbIM nosegeHuem [3].

CenekTMBHOCTb MeToAa 06bIYHO onpejenseTca NyTeM M3YyYEHUs BO3MOXHOCTW onpefesieHus UHTepe-
cylowero aHanuta B obpasuax, B KOTOpble OblIM NpefHaMEpPeHHO BBeAEHbl Melawuwe KOMMOHEHTbl (Te,
KOTOpble, Kak cuMTaeTcs, MOTyT MpUCyTCTBOBaTb B 06pasuax).

6.2.2.2 OnpepeneHve npurogHoCTNM Metoja ANA aHann3a BOLOPOLAHOro Tonanea

CenekTMBHOCTb Mpuemnema, ecriu:

- BNIMSHME MELIawLero KOMMNOHEHTA UCCeAYOT NYTEM aHann3a UcnbiTyeMbliXx 06pasLoB, CoAepXaLimx
pasnnyHble Melwarwwme KOMNOHEHTbI, B NPUCYTCTBUMN UHTEPECYIOLWNX aHa/INTOB;

- Hanuuue npegnosiaraeMbiX MeLllawWnX KOMNOHEHTOB He NPenAaTCcTByeT OOHapyXeHu WauM Konn4ye-
CTBEHHOMY ONpefesieHNt0 aHaInToB;

- Hanuuue npejgnonaraemblx MellawWwmMx KOMMNOHEHTOB He yBennunmBaeT HeonpefeneHHOCTb u3me-
PEHWIA.

Ecnn o6HapyXeHo, YTO KOIMYECTBEHHAsA OLEHKa NpuMecy 3aTpyLHeHa nomexamu, To TpebyeTca ganb-
Heillllee ycoBepLEHCTBOBaHMe MeTo4a aHanuisa unn AO/HDKEeH UCMONb30BaTbCA APYrOoin MeToa.

HeobxogmMmo uccnegoBaTb BAUSIHME BCEX NpuUMecei, ykasaHHbix B VICO 14687. Ecnu HeykasaHHble
npuMecK MOryT MOBAUATbL Ha pes3ynbTaThbl aHasmM3a, To UX BAUSHUE Takke A0/KHO 6biTb MccnefoBaHo.

6.2.3 Tpepen o6HapyXeHUa 1 npenesi KOIMYeCcTBEHHOro onpeaesieHns

6.2.3.1 OnpepeneHne xapakTepUCTUKN N ee BblYMC/IEHMNE

CnepyeTt pasnuuyaTtb npegesn ob6HapyxeHus npubopa u npepen obHapyxeHus metoga xLOD. MNpepen
o6HapyXeHnUss Nnpubopa MOXHO onpeaennTb aHa/IM30M XO010CTOW NPo6bLI, HanpaBNEeHHOW HeENOCPeaCTBEHHO B
npubop (T. e. 6e3 Kakux-nn60o 3TanoB MNOAFOTOBKM NPO6bLI), WX MO COOTHOLWEHMWIO CUTHaN/WyMm, Hanpumep Ha
XpomaTtorpamMmme.

[na onpepeneHusn npegena obHapyxeHus meTtoga xLOD Heob6xoAMMO yuuTbiBaTb BCKO npoueaypy aHa-
nun3a, BKAYas NpobonoAroToBKY UAW NpeABapuTesibHOe KOHUEHTPpUpoBaHue.

Mpepen onpepeneHns v npegen KoAn4ecTBeHHOro onpepeneHuns xLOg — 3TO HauMeHbllee Konu4ve-
CTBO aHanuta B obpasue, KOTOpoe MOXHO onpefesiuTb KONIMYECTBEHHO C 3asBJ/IEHHON NpuemaeMon npeuu-
3MOHHOCTbI0 W TOYHOCTbIO B YyKa3aHHbIX 3KCNepuMeHTasbHbIX YCNoBuAX. B 3aBucumocTn oT Tpebyemoli

3
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CTeneHn CTPOrocTu WM AOMNYyCTUMOro ypoBHSA pucka xLOQ o6blyHO B 4—20 pa3 npeBbillaeT cTaHgapTHoe
OTKNIOHeHne ansi obpasua C HaMMEHbLIEen KOHUEeHTpaunen unm gna xonocToi npoobsbl [2].

Moaxopgawmnmun ob6bekTamu ans ouyeHkn xLOD n xLOQ moryT 6biTh:

a) xonocTble Npobbl, T. €. MaTpULbl, He cofepxaline onpeaesiseMoro aHanuTa;

b) ncnbiTatenbHble 06pa3ubl C KOHLEHTpauMamMmn aHanuta, 6auM3kuMy K oxxmngaemMmomy 3HavyeHuto xLOD.

XonocTtble Npo6bl XOpPOLWO NOAXOAAT ANA METOLOB, B KOTOPbIX M3MeEPSeMblil curHan HabnwpawT and
X0JIOCTOW MpO6bI, TAaKNX Kak CNeKTpPohoTOMETPUA M aTOMHasa cnekTpockonusa. OgHako A5 TakMx MeToAoB, Kak
Xpomatorpadus, KOTopble OCHOBaHbl HA O6HapYyXeHUN CUrHana KOHKPEeTHOro KOMMNoHeHTa, TpebytoTca ob6pas-
Ubl C KOHUeHTpaunamu, 6anM3kuMu unu npesbiwanwmmm XLOD. VX MOXHO NPUroTOBUTL, BHOCA HEO6XO4MMBbIN
KOMMNOHEHT B X0JI0CTYH0 Npoby.

CTtaHpapTHoe OTk/IoOHeHMe s006bIYHO MoNy4YalT B NOBTOPAIOLWLMXCHA YCNO0BUAX. BaxHo, 4To6bl 3TO CTaH-
LapTHOE OTK/NOHEeHME OTpaXxano NpPeum3noHHOCTb, MOMIYYEHHYIO A8 UcnbiTyemMblix 06pa3uos, 1 4Tobbl 414 no-
NIYYEHNS HaAEXHOW OLEHKM 6bIN10 BbIMOSIHEHO A0CTATOYHOE KOMIMYEeCTBO NOBTOPHbLIX M3MepeHuin. Konnyectso
NOBTOPOB T [OJ/IKHO ObiTb HE MeHee LWecTu, 4ToObl NONyyYnTb penpeseHTaTuBHOE 3HayeHue. B npoTokonax
BasiMpaunm 4acto pekomeHayetca nposoauTb 10 noBTopeHuii. CTaHgapTHoe OTkNoHeHue sO BbIYMCASAKT No

opmyne
n X - 2
so- VYA <>

roe X, — pesynbTart /10 u3MepeHus;
Xmean — cpefHee (cpefHee apudMeTUYECKOE) 3HAUEHUE ONpesesiieMoil BeIUUUHbI;
T — KOAIMYECTBO NapasnsiefibHblX M3MEpPeHUid, BbIMOJIHEHHbIX NPU Banugauum MeToga aHanusa.

Heo6xoavMoe KO/MYEeCTBO MOBTOPHbIX M3MEPEHMWI N MosiyyaloT nyTeM BbINOSTHEHWUS BCeil npouegypbl
n3mepeHus. B Takom cnydae cTaHgapTHOE OTK/IOHEHWE BbIUUCAOT No dhopmyse

(2)

xlod U xloq BbIYUCASAKT NYTEM YMHOXEHUSA CTaHAapTHOro OTK/OHEeHUs SgHa nogxogsauwimnii koadunum-

eHT [4]. XxLOD BbluncnswT no dpopmyne
XLOD = 2 msO0- (3)
X og BbIUUCAAKT No popmyne
XLOQ = ‘ s0- (4)

CuuTaloT 4OCTaTOUYHbIM, €C/M 3HaYeHnsa npegena obHapyXeHus v npegena KoaM4ecTBEHHOro onpeje-
neHva 6yayT HaMHOIO MeHblle 3HayeHul onpejensemblX KOHUeHTpauui. Ecnn oxugaetcs, 4to aHanusupy-
emMble obpasubl 6yayT cogepxaTb HU3KME KOHUEHTpauuu aHanuTa, crefyeT perysisipHo KOHTPO/IMpOBaTh Kak
npegen obHapyXeHus, Tak U npegen KoAMYeCTBEHHOro onpegesieHnsa. Hanpumep, gna npumeceli ¢ cambimMmu
HU3KUMW AONYCTUMbBIMU 3HAYEHUAMM, TAe Npefen KOMYeCTBEHHOro onpefesieHns MoxXeT 6biTb 6/1M30K K 4,0-
NyCTUMOMY 3HAYEHUO (HanpuMep, aHasin3 COeAMNHEHUI cepbl).

6.2.3.2 OnpepgeneHne NpuUrogHOCTU MeToda A9 aHanmMsa BOLOPOLHOro Tonjanea

BbluncnsaiT xLOg no popmyne (4) no cnegywowmm npasuaam:

- kQ = 10, ecnu KoOHUEHTpaLuUs NpMMecu B BOAOPOAHOM TOM/IMBE paBHa uan 6osblwe 1 MKMOIb/MONb;

- /oQ = 5, ecnn KoHUeHTpauusa npumecu B BOAOPOAHOM TonnvBe MeHee 1 MKMonb/MOnb unu 6onee
10 HMONb/MONb;

- I = 3, ecn KOHUEHTpauuMs npuMecy B BOAOPOAHOM TON/MBE paBHa WM MeHble 10 HMOMb/MONb, ”
3TO O3HayaeT, YTo npefen KOJMYEeCTBEHHOIO onpefesieHnsa paBeH npeaeny obHapyxeHus.

Mpenen KONMYECTBEHHOrO onpeAeneHns MeTofa aHanusa A0/MKEH ObiTb HKe 3HAYEHUA KOHLeHTpauuun
npuMecn B BOAOPOAHOM TOM/IMBE, YTOObI MOXHO 6bIJI0 KOJIMYECTBEHHO ONpeAenuTb NpuMmech B o6pasue. Me-
To4 aHanusa 6yaeT NpurofeH, ecnn OH COOTBETCTBYET yCcnoButo ypasHeHus (5):

xLOQ + uLOQ < threshold’ (5)
roe ul0 Q— HeonpefesieHHOCTb U3MEPEHUA NpU CoOoTBeTCTBYLWEeM 3HavyeHun xLOQ.
Mpepen obHapyXeHWs W npegesn KOMMYECTBEHHOIO OonpeaeneHus cnepyet onpefenaTb TONbKO B TOM
cnyyae, ecnv OHU 61M3KU K NpefenbHOMY 3HavyeHuto, ykazaHHomy B NCO 14687 ana BOAOPOAHOrO Ton/vMBa
coprta D.
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6.2.4 Pabouui gnanasoH

6.2.4.1 OnpepeneHne xapakTepuUCTUKN N ee BblUMC/IEHME

Pabouunii gnana3oH — 3TO WHTepBas COAEpPXaHWs aHanu3Mpyemoro KOMMOHEHTa, B KOTOPOM MeTo[,
JaeT pesynbTaTthl C MPUEMIEMOI HeonpenesieHHOCTb [2].

HwmxHAa rpaHvMua paboyero gmanas3oHa 0ObIYHO OrpaHWYyeHa npegenoM KOMMYECTBEHHOrO onpegene-
HUA. HmXHAS rpaHuua paboyero gmanasoHa Takke MOXeT ObiTb 3ajaHa KOHUeHTpauyuel KannbpoBOYHOrO
cTaHfapTa C HaMMeHbLUel KOHLEeHTpauMel KOMNOHEHTA, UCNOMbL3YEMOro Npy Baingaunun metoga.

BepxHss rpaHuua pabouero gnanasoHa onpegensercsa KOHUeHTpauyueili, Npyu KOTOpoi HabawaalT 3Ha-
YnTesnbHble aHOMas M aHanUTUYECKON YYBCTBUTENBHOCTM (KOHEL, SIMHEWHOCTWM WU HacblWeHne curHana).
BepxHsas rpaHuua paboyero guanasoHa Takke MOXeT ObiTb 3ajaHa KOHUeHTpauuein kanmbpoBOYHOrO CTaH-
JapTa c Hanmbonblen KOHUueHTpaLunein KOMNOHEHTa, MCNOMb3YEMOro Npu Banujaunmm metoa.

Mexay HWKHAM U BEPXHMM npegenamu paboyero gmnanasoHa OTKAWK nNpubopa [O/MHKEH NOAUYUHATLCSA
M3BECTHOMY COOTHOLUEHUIO, HANpuUMep NIMHENHAs UNN KPUBOJIMHENHAA 3aBUCUMOCTb M T. 4. Mpu Banugauun
Heo6xoauMmo:

a) KannbpoBaTb M3MepPUTEsbHbIA NPM6OOpP, NCMONb3YS KanMOpPOBOYHbIE rasbl WM CMECU XUAKOCTEN C
N3BECTHON HeonpefesieHHOCTbID. Hanpumep, MOXHO WMCMO/b30BaTb KaiMbpPOBOYHbIE TA30Bble CMECH, Mpu-
rOTOB/IEHHbIE METOAOM rpaBumeTpun [5] unm guHamuyeckum metogom (MCO 6145);

b) yCTaHOBWUTb 3aBMCUMOCTb OTK/IMKA Npubopa B 3aBUCMMOCTM OT KOHUEHTpauun onpenensaemMmoro Kom-
NMOHEHTA.

6.2.4.2 OnpepeneHue npurogHoCTU mMetoga A9 aHann3a BOLOPOAHOro Tonamea

Mpu oueHke paboyero gnanasoHa MeToda aHannsa [fO/KHbl ObiTb BbINOJIHEHbI CAeAyluwune ycnosus:

a) Heob6xoAUMO MCNo/b30BaTh MNPO6LI C M3BECTHON KOHLUEHTpauueid n XonocTble Npoobbl;

b) npubop Ao/MkKeH ObiTb OTKANMO6pPOBaH C WCNO/Ib30BAaHMEM METOAOB, OMWCAaHHbIX, Hanpumep, B
MCO 12963 nnn NCO 6143. AnbTepHaTUBHbI NPOTOKO/T C MCNOMIb30BaHWEM CTaHAapTHOro meTtoga pasbas-
neHusa npusegeH B NCO 19229.

Mpn aHanu3e npumeceil B BOAOPOAHOM TOM/IMBE BEPXHAA rpaHuua paboyero guanasoHa metoa aHanu-
3a 4Ns 3TOM NpuMecu Jo/mMkHa 6biTb HE MeHee YeM B ABa pasa 60/blue NpefesibHOro 3HavYeHust 4onyCTUMOiA
KOHLEeHTpauumn npumecu. HmkHAA rpaHMua paboyero gnanasoHa [0/DKHA COOTBETCTBOBATb YC/IOBMSIM ypaB-
HeHusa (5).

6.2.5 MNpaBUIBLHOCTb

6.2.5.1 OnpepgeneHne xapakTepuUCTUKN N ee BblYMUC/IEHNE

MpaBuNbLHOCTL MeToja aHanMsa — Mepa TOro, HaCcKoNbKO cpefHee 3HauyeHwe pe3ynbLTatoB 60/bLOro
KonmyecTBa M3MepeHunin 65IM3K0 K 3TaNOHHOMY 3HavyeHuto. OnpegeneHne nNpaBuMabLHOCTU MeToda cnegyert ocy-
WeCcTBNATb C NUCMONIb30BAHWEM CTaHOapTHbiIX 06pa3uoB. Mepoi NpaBU/ILHOCTU ABMAETCHA cUcTeMaTudeckas
norpewHoctb metoga ([4] v [10]).

MpakTnyeckoe onpegfeneHne nNpaBUIbHOCTU MeToda WM3MEepeHMs OCHOBAHO Ha CPaBHEHWW CcpefHero
3HaYeHNs pes3ysibTaToB M3MEPEHMNS XMean Co 3HaYeHneM cTaHgapTHoro obpasua xref. 1ns onpegenexHuns npa-
BUBHOCTN MeToja aHanm3a MOXHO MCMofb30BaTb O4MH U3 CNEeAYLWNX METOAOB.

a) AHanus cepTUdMLMPOBaHHbIX CTaHAaPTHbLIX 06pasLoB.

[ns onpepeneHnss cuctemMaTMyeckoi NOrpewwHocT MeToda C MCMNOJ/Ib30BaHWEM CEepTUMLUPOBAHHOTO
cTaHfapTHOro o6bpasua HeobxoAnMMO onpefennTb cpefHee 3HavyeHue pesy/bTaToB M3MEpPEeHUs Xmean u CTaH-
[apTHOEe OTK/IOHEHWEe O/19 Cepun NMOBTOPHbLIX U3MEPEHWNA N CPAaBHUTbL NOJIYYEHHbIE AaHHble C yKa3aHHbIM 3Ha-
YeHMeMm AN cepTUPULMPOBAHHOIO CTaHZapTHOro o6pasua xCRM.

AGCONTHOE 3HAYeHNe cucTeMaTMUecKkol NorpewwHocTn MeToda b BblumcnatoT no hopmyne

N - *mean —*CRM’

OTHOCUTEJIbHYK NOrpewHoCTb, B NpoueHTax, BblYHNCIAKT NO (popmyne

—  *mean ~ XQRM
b(%) = CRM .100w% . %

b) MpoBefeHue akcnepumeHTOB € nNpob6amu, B KOTOpble f06aBAAIOT onpegensaeMble KOMMNOHEHTHI.

Mpn OTCYTCTBUU NOAXOAALMX CEPTUPMLUPOBAHHBLIX CTaHAAPTHbLIX 06pa3y0B NPOBOAAT CEPUIO IKCNepu-
MEHTOB C ,ﬂ,O6aBI‘IEHI/IeM n 6es ,ﬂ,O6aBI‘IEHVIF| onpepgendemMoro KOMNoHeHTa B aHann3npyemytro npo6y C uenbr
yCTaHOB/1EHNA BEPOATHOIO 3Ha4YeHua cucTemaTnyeckoim norpewHoCcTn metoja. ,lJ,o6aBneHv|e KOMMOHEHTA He-
06XO,L'J,VIMO BbIMO/IHATL B TOYHOM COOTBETCTBUMN C YCTAHOBJ/IEHHbLIM MPOTOKOJ/IOM. |_|0]'Iy‘-IeHHbIVI pes3ynbTat aHa-
nn3a TaKkom I'Ip06bl cnepnyet cpaBHMBaTh C O)KM,ﬂ,aEMOVI KOHLI.eHTpaLI,VIeVI.
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B atom cnyyae cucrtematmyeckyl MOrpelwHocTb MeToda aHanmsa BblYUCNAKT NO cbopmyne

R'{%) = xspike .100%, (8)

roe x'mean — cpefHee 3HauveHue onpegensemoli BenMuuMHbl Ana obpasua c gobaBneHnem onpenesiseMoro
KOMNOHEHTa B 9KCMepuMeHTax no onpejesieHnt0o BOCNPOU3BOAMMOCTM MeToda aHanusa;
X'blank — cpefHee 3HavyeHue onpefesisemMoil BennuuHbl AnA obpasua 6e3 gobaBneHus onpepenseMoro
KOMMNOHEHTa B 3KCMepMMeHTax Nno onpegesieHno BOCNPOU3BOAMMOCTM MeTofAa aHanusa,
xspike — KOHUeHTpauna gobaB/ieHHOro KOMNOHeHTa B npobe.

Cc) Yyactue B MexnabopaTOpHbIX N3MEPEHUSX.

OUEeHNTb CMCTEMATUYECKYI0 MOFPELIHOCTb MOXHO TakXe cpaBHMBas pes3y/bTaTbl U3MEpPEeHUii B na-
6opaTopum Xxmean c 3TaIOHHbIM 3HaYeHWeM, KOTopoe 6blIJI0 UCNOIb30BAHO MpW aTTecTauun nabopatopuu
xrefroficiency CuctemaTtnyeckyo NOrpewHocTb MeToja M3MEepeHuWs B 3TOM C/yvyae MOXHO BbIYMCAUTbL MO
dopmyne

N ~ *mean —*refroficiency m @)

6.2.5.2 OnpepgeneHne NpUrogHOCTU MeToda AN aHanmM3a BOLOPOAHOro Tonsuea

UT06bl OLEHUTL NPUTOAHOCTL MeTofa ANA aHann3a BOAOPOAHOrO TOMN/MBA, cucTeMaTmyeckas norpel-
HOCTb MeTofa A0/IKHA ONpefenaATbCA NPW KOHLUEHTpauuax onpefensiemoro KOMnoHeHTa, 6/M3KMX K nMoporo-
BbIM 3HAYEeHWAM, C UCNOJIb30BAHMEM OLHOr0 U3 BbllleyKa3daHHbIX METOA0B.

MorpewHoOCTL MeToda AO0/HKHA UMEeTb Takoe 3HayeHue, npu KOTOPOM CTaHAapTHas HeonpenesieHHOCTb
MeToda He npesblwana 6ol 10 % KoOHUEeHTpauuun. cknyeHne MOXHO caenaTtb AN8 KOHUeHTpauwii, noporo-
BO€ 3HayeHue KOTOpbIX paBHO uin mMeHee 10 HMoNb/MOMb. B Takux cnyyasx npuHUMalroT 60/1ee BbICOKME 3Ha-
YeHWUs OTHOCUTENbHON CTaHA4AapPTHON HeonpeAesieHHOCTU, HO NPX 3TOM 3TV 3HAYEHWUS He AO/IKHbI NpeBbiWaTb
50 % KOHLUeHTpaLunmM KOMMNOHEHTA.

6.2.6 [NpeunsrMoHHOCTb

6.2.6.1 OnpepgeneHne xapakTepucTtnuku n ee BblYNCIeHNE

Mpeun3noHHOCTb (NPELM3NOHHOCTb U3MEPEHUA) — 3TO Mepa TOro, HaACKOJIbKO Nosiydyaemble pesysnbTaTbl
015 O4HON 1 ToW Xe npobbl 6Aun3kn gpyr K apyry ([2], [6]). O6bIYHO NPELN3NOHHOCTb BblpaXalT CTaHAAPTHbLIM
OTK/IOHEHWEM (W1 OTHOCUTESIbHBIM CTaHAAPTHLIM OTKNOHEHWEM), KOTOPOE BbIYMCNAKOT NO pe3ysbTatam, Mo-
NyYeHHbIM MNyTeM MNpPoOBeAEHUsA MOBTOPHbIX M3MEPEeHUi Ha noaxoAswemMm Matepuane B OnpefesieHHbIX ycno-
BUSAX.

MoBTOpPSAEMOCTb pe3ynbTaToB U3MepeHuii 1 BOCMPON3BOAUMOCTb pe3ynbTaToB M3MepeHunii npegcraBns-
10T co6oli ABe npefesfibHble Mepbl TOYHOCTU, KOTOPbIE MOXHO ONpefenunTb.

MoBTOpPAEMOCTb pe3ynbTatoB U3MepeHuii ABNAETCS Mepoil BapnaTUBHOCTM pe3yNbTaTtoB B C/yyae, Kor-
Ja V3MepeHusa BbINOMHAET OAMH aHalUTUK C UCNOJSIb30BaHWEM OHOr0 M TOro XXe 060pyA0BaHUA B TeyeHue
KOPOTKOro NMPOMEXYTKa BPeMeH!.

Bocnpon3BoaMMOCTb pe3ynbTatoB M3MepeHuli ABAseTca Mepoil BapnaTUBHOCTM pe3y/bTaToB uM3Mepe-
HWIA, MONYYEHHbIX B XOA4€E MeX/1abopaToOpHbIX CPaBHEHMWIA.

Mexay aTUMW BYMSA 3HAYEHUAMMN Haxo4uUTCA NPoOMexXyToyHasa (M3MepeHHas) Nnpeun3noHHoCTb, KoTopas
No3BO/ISET OLEHUTb BapuaTUBHOCTb pe3ynbTaToB Npu NpPoBefeHun n3mepeHuit B ogHON nabopatopumn, HO B
YCNOBUAX, KOTOpble 60/1€e N3MEHUYUBLI, YEM YC/IOBUSA, B KOTOPLIX ONpefienseTca NoBTOPAEMOCTb pe3ynbLTaToB
n3mepeHuii. ToYHble YCNOBUSA OO/MKHbI OblTb yKasaHbl B KaXAOM OTAeNbHOM crydvae. 3ajadva onpefeneHuns
NPOMEXYTOUYHOW MNPELU3NOHHOCTU COCTOUT B TOM, UTOObI NOAYUYUTb TOUHYK OLEHKY, KoTopas Obl oTpaxana
BCe BO3MOXHble (haKkTopbl BO3AENCTBUSA Ha pe3ynbTaTbl aHanmsa, KoTopble MOryT BO3HMKaTb B 0A4HON nabo-
paTtopun B 06bIYHBLIX YC/I0BUAX (4pYrMe aHa/IMTUKK, pacliMpeHHble BPEMEHHbIE paMKu, pa3nimyHoe ob6opyno-
BaHve 1 T. 4.).

Mpeun3noHHOCTb, KaK NpaBuio, 3aBUCUT OT KOHLEHTpaUUN aHanuta, NoaTomy ee cregyeTt onpeaenarb
AN pAga KoHUeHTpauuii B MHTepecyowem guanasoHe. [na uenein HacTosLWwero AOKyMeHTa Npeun3noHHOCTb
MOXeT 6bITb onpegesieHa AnA nNpob ¢ KOHUEeHTpauusamu B npefenax uHtepsana usmepeHus. Ecnv npumeHu-
MO, cnefyeT yCTaHOBUTb B3aUMOCBS3b MeXAY NPeLn3vOHHOCTbIO M KOHUeHTpaunein aHanuta. B cnyyasx, kor-
Ja nsMepeHHas KOHUeHTpauusa 3HauynTesibHO Bblle npejena o6HapyXeHnsa, NPeunm3noHHOCTb YacTo OKa3blBa-
eTCs NPOMNOpLUMOHAbHOM KOHLEHTpauum aHanuTa. B Takmx cnydasix MoxeT 6biTb 60/1€e YMECTHO BblpaxaTb
NPeLun3noHHOCTb KaK OTHOCUTEesIbHOEe CTaH4apTHOE OTKNOHEHME, NOCKOJIbKY OHO NPUGNU3NTE/IbHO NMOCTOSAHHO
B MHTEpecyLlemM guanasoHe.
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[na oueHkn npeunsnoHHOCTM Heo6XoAUMMO MPOBECTM JO0CTATOYHOE KOSIMYECTBO MOBTOPHbLIX M3MEPEHUN
Ha nogxoAdawmnx marepuanax. Marepuansl [O/MKHbI OblTb penpe3eHTaTUBHbLIMU ANA UCMbITYyeMbIX 06pasLoB
C TOYKM 3PEHUS KOHLEeHTpauuM Matpuubl U aHanuta, O4HOPOAHOCTU M CTabunbHOCTU. MUHUMaNbHOE yKa3aH-
HOe KO/IM4eCTBO NOBTOPOB BapbUPyeTCs B 3aBMCMMOCTU OT pas3/INyHbIX MPOTOKO/I0B, HO AOMYCTUMO HE MeHee
WeCTN N3MEpPEHNIA.

OO6bIYHO pekomeHayeTcs OT wecTn 4o 15 NoOBTOPEHWIA.

6.2.6.2 OnpepeneHne npurogHoCcT” MeTtoa ANA aHanu3a BOAOPOAHOrO Ton/nea

[Nna oueHKn NpYMEeHMMOCTM MeTofa aHanmsa NPeunsmoHHOCTbL MeToja AOoJ/KHa ObiTh onpegesnieHa Ans
KOHUEeHTpaumii, 6/1M3KMX K NOPOTroBbIM 3HaYeHUsAM. Mpeun3MoHHOCTbL MeTofa A0/KHA UMeTb Takoe 3HayeHue,
npu KOTOPOM CTaHgapTHas HeonpeAesieHHOCTb MeToda He npeBbiwana 6ol 10 % KOHLeHTpauuu.

NcknioyeHne mMoxeT OblTb CAeNnaHo A4/ KOHLEHTpaLuunii, noporosoe 3HayeHUe KOTOPbIX PaBHO Un Me-
Hee 10 HMONbL/MOMb. B Takux cnyyasx MOryT 6biTb NPUHATLI 60/ilee BbICOKME 3HAYEHWUS OTHOCUTESIbHOW KOM-
6VWHMPOBAHHOW CTaHA4apPTHOM HeonpeAeNneHHOCTU, HO NpW 3TOM 3TV 3HAYEHWS He [O0/DKHbI npesbliwaTtb 50 %
KOHLUeHTpauuy KOMNOHeHTa.

6.2.7 HeonpepeneHHOCTb MeTOo4a UN3MEPEHUA

6.2.7.1 OnpepeneHne xapakTepuUCTUKN N ee BblUMUC/IEHMNE

HeonpepgeneHHOCTb NU3MepeHUa oTpaxaeT CNOCOBHOCTbL MeTofa aHanu3a gaBaTb TOYHble pe3y/bTaTbl.
Takum o6pa3om, OLEeHKa HeonpefeneHHOCTU MMeeT OCHOBONosarawliee 3HavyeHve A1 OUEHKU Mpasuilb-
HOCTM (cMcTemMaTW4yecKoi norpewwHocTn) Metoga. Ha HeonpegeneHHOCTb B OCHOBHOM OKa3blBalT B/MAHMUE
cucTeMaTnyeckas NOrpewwHoCcTb M NPeun3snoHHOCTbL MeTofa M3MepeHus, a TakkKe Ka/mbpoBka W BHeLHWEe
napameTpbl, TakMe Kak Temnepartypa win fasfeHue.

JeTanbHoe 06cyxAeHne HeonpegesieHHOCTU BbIXOAWUT 3a pPamMkyM AaHHOrO AOKYMeHTa, NogpOo6HYH WH-
hopmaLmnio MOXHO HalTK B APYTUX UCTOYHUKaX. HeonpedeneHHOCTb oTpaxaeT Ananas3oH 3HavyeHuli pesysbTa-
TOB aHa/im3a, KOTopble MOXHO O60CHOBAHHO OTHECTU K n3mepsemoli BennynHe. OLeHKa HeonpeneneHHocTH
[O/KHA yuynTbiBaTb BCE BO3MOXHble (hakTopbl, BO3AENCTBYOWMNE HA pe3y/bTaT. HeonpegeneHHOCTH, CBA3aH-
Hble C KaXAblM hakKToOpoM, 06bEeAUNHAT B COOTBETCTBUM C YCTAHOBMIEHHbIMY npouegypamu [11].

CyLliecTByeT HECKOJIbKO NOAXOAOB K OLEeHKe HeonpeAesieHHOCTU pe3ynbTaTOB XMMUYECKUX U3MepeHUi
([22], [14], [15], [16]). Bce cywecTBylOWMe cNOCOObI OLEHKNA YYUTLIBAIKOT:

- NPeunsnoHHOCTb MeToga (MPOMEXYTOUYHYI0 NPeLU3NOHHOCTb WM BOCNPOU3BOANMOCTDL);

- cucTemMaTuUyecKylo MOrpelHoCcTb U ee HeonpeAeeHHOCTb, BK/IYasa CTaTUCTUYECKYI0 HeomnpepesieH-
HOCTb, CBA3aHHYI0 C U3MEPEHUAMMU NOrPeLlHOCTU, U HeonpeaesieHHOCTb 3TaNIoOHHOro 3HaveHus ([17]—[21]);

- KanubpoBKy 060pyA0BaHMA M HeONpeaeneHHOCTH, CBA3aHHble C KaMbGpOBKOW aHanuTmyeckoro o6o-
pyAoOBaHuS;

- no6ble cyulecTBeHHble hakTopbl, AecTBYOWME B 4ONO/IHEHNE K BbllenepeyncneHHsliM. Hanpumep,
Ananas3oHbl TemnepaTtypbl, AaBMEeHUA WU BPEMEHW, paspelueHHble MeTohOoM, MOryT He MOJSIHOCTbK uccne-
[OBaTbCs B Mpouecce Banvjauun metoga aHanmsa, 1 MOXeT noTpeboBaTbCA AONO/HUTE/IbHOE U3yYeHue WX
BNMSAHUA. BAnsiHMe Takux adppekToB Ha KOHEYHbI pe3ynbTaT MOXET 6biTb OLEHEHO KOIMYECTBEHHO.

6.2.7.2 OnpepeneHne nNpurogHoCTU mMetoga A9 aHann3a BOAOPOAHOIo Tonjamea

UT0o6bl OLEHWUTb MPUIOLHOCTL MeToda ANA aHanu3a BOLOPOAHOro TONAMBA, CMECU NpUMecein OO/KHbI
6bITb f06aB/IEHbI K YACTOMY BOAOPOAY B 6/M3KUX K NOPOrOBbIM 3HAYEHUAM KOHUeHTpauusax. Heonpepenew-
HOCTb cnefyeT onpeAenaTb AN Kaxaoi npumecu. Mpobbl ¢ 4O6ABAEHHbBIMWU NPUMECAMMW AO/DKHbI OblTb NPO-
aHa/nm3nposaHbl C UCNoJsib30BaHMeM pa3paboTaHHOro meTtofa aHanunsa. OTHOCUTeslbHas KOMOMHMpPOBaHHas
cTaHgapTHasa HeonpefeneHHOCTb U3MePEeHNs A1 3TON KOHLeHTpauum 06bl4HO Ao/KHA ObiTb HUXe 10 % KOH-
LueHTpauunu.

NcknioyeHne mMoxeT 6blTb CAeNaHo AN KOHUEHTPauuWii, MOporoBoe 3HayeHue KOTOPbIX paBHO UKW Me-
Hee 10 HMONb/MONb. B Taknx cayyasax MOryT 6biTb NPUHATHI 60/ee BbICOKME 3HAYEHWUS OTHOCUTENIbHOW KOM-
6VMHMPOBAHHOW CTaHA4apTHOM HeonpeAeNneHHOCTU, HO NpU 3TOM 3T 3HAYEHUS He [O0/DKHbl npeBbliwaTtb 50 %
KOHUEeHTpauuy KOMNOHEeHTa.

6.2.8 YCTOMUMBOCTb (HaAEXHOCTb)

6.2.8.1 OnpepgesneHne xapakTepuCTUKN N ee BblYMUC/IEHNE

B nio60li MeTognke aHannsa MMeTCS 3Tanbl, BbIMOSIHEHWE KOTOPbIX HEHa4/iexawmum obpa3om okaxeT
3HauYuTesibHOe B/AIMAHME HAa TOYHOCTb NOJIyYaeMmblX Pe3y/bTatoB UMW MOXEeT MPUBECTM K TOMY, YTO MeToh He
6yneT pabortaTtb. Takme aTanbl He06X04MMO NAEHTUAULMPOBATL, 06bIYHO 3TO NPOBOANTCA B X0A4e pa3paboTku
meToda aHanusa, BAWSHWE 3TanoB 06bIYHO NMPOBEPSAIT C NOMOLLbIO UCMNbITAHUSA HA HALEeXHOCTb.
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OueHka ycToiumBocTu (HafeXHOCTU) 3ak/4vaeTcd B NMpefHaMEpPEHHOM M3MEHEHUU npouenypbl aHa-
nn3a c uefblo M3yYeHUs BIMAHUS Takoro u3MeHeHus Ha 3p(PekTMBHOCTb MeToda. Takum 06pasomM MOXHO
onpeaenuTb hakTopbl, B HAMGONbLUEN CTENEHN oKa3blBalowne BO34EWCTBME HAa METO[ aHanusa.

6.2.8.2 OnpepgeneHne NpurogHoCTN MeTtoda Asa aHanvM3a BOLOPOAHOro Tonjvea

KOHKpeTHbIX Tpeb6oBaHUii K yCTOMYMBOCTM MeToda aHasn3a He CywecTByeT, HO cnefyeT U3yunTb BAUA-
HMEe KPUTUYECKUX DaKTOpoOB, YTOObI rapaHTMpoBaTb pPaboTOCNOCOOHOCTbL MeToha aHanusa npu BO34EeNCTBUU
3TUX PaKkTopos.

6.3 OTueT 0 BasIMpgaunmn

Mocne 3aBepweHns paboTbl NO Banujauun craepyeT NOATOTOBMTbL OTYET O Banugauum C ONUCAHWEM
UCNbITAHUA, NPOBEAEHHbIX ANA OLEHKN BCEX XapakTepucTUK aHanutuyeckoro metoga. OTyeT fONXKEH ObiTb
npeacTaB/ieH Nno 3anpocy /it060My 3anHTEpPeCcoBaHHOMY fuLy.

OTyeT 0 BanMjauum MOXeT cofepxaTtb, Hanpumep, cnegytowumne pasgenst ([2], [25]):

- TUTYNbHbI IACT, HA KOTOPOM AO/MKEH ObiTb YKa3aH MeTof, a Takke BpeMs U N1L0, BbiNOJIHUBLIEE pa-
60Ty no Banupauuun. LomkHbl O6bITb NpegcTaBneHbl MHpopmaymsa 06 o6nactn NpuMeHeHUss mMeToga, KpaTkoe
onucaHve MeToAa, CBeeHus o cTatyce meToga (Hanpumep: MexAyHapoAHbll cTaHOapT, MeTos, pa3paboTaH-
Hbli BHYTPWM KOMMAHWW, U T. 4.), aHaAuT, naMeputenbHoe obopyaoBaHue, onucaHue ob6pasuos u gp. OT6OpP
nNpo6 mMoxeT ObiTb YACTbl NpoUeaypbl aHanM3a 1 B TakUX crayyasx Takke AO/KeH ObiTb BanuampoBaH. Jaxe
ecnn oT60p Npob BbINOMHAKT B APYroM MecTe M B COOTBETCTBUM C APYTMMUW AOKYMEHTAMMW, NOMNE3HO BKIUYUTL
nHchopmayno 06 3TOM B OTHET O Banmgauuu;

- nNaHupoBaHue: B 3TOM pasfenie Ao/KHa ObiTb N3N0XeHa uenb paboTbl (Hanpumep: Banuaums HOBO-
ro metoga, nposepka 3(p(eKTUBHOCTU CTaHA4ApPTHOrO MeToAda, pacliupeHue obnactv NMPUMEHEHUS meToda
nT A.). Cnegyet ykazatb 06beM paboTbl No Banugauyuu, 1. e. paboune xapakTepucTukn, KoTopble ByayT uc-
cnepoBaHbl, M NH06bIE CBSA3aHHbIE C 3TUM TpeboBaHuS;

- XapakTepucTuku MeToda: B 3TOM pasjgesnie NpuMBOASAT KpaTKoe onvcaHue onpeneniseMbixX Xxapakrepwu-
CTUK, YKa3blBalOT KOHKpeTHble TpeboBaHMA K XapakTepucTukam, ONUCbIBalOT NPOBOAMMYIK 3KCNepuMeHTaslb-
Hyto paboTy, a Takke NpMBOAAT METOANKY OLEHKM pe3ynbTatoB. B pasgene fo/mkHbl ObiTb N3N0XEHbI pe3ynbTa-
Tbl 1 BbIBOAbI A/151 BCEX NPOBOAMMbIX 3KCNEPUMEHTOB. A5 onncaHns Kaxaon onpenensemMoin xapakTepucTukn
MCNOMNb3YIT OTAEbHbIE NOAPA3LESbI;

- pestome: nocnefHuii pasgen AOMXKEH cofepXaTb BbiBOAbl HA OCHOBE MOJIYYEHHbIX Pe3ynbTaTtoB U
yCTaHOB/EHHbIX TpeboBaHuii. MoryT 6biTb AaHbl pPEeKOMeHAauuu, Kacawlimecs PYTUHHOTO WMCMNO/b30BaHUA
MeTofa, a Takke BHYTPEHHEro M BHELIHEro KOHTPONs kadecTBa. Pe3toMe 06s3aTenbHO [0/IXKHO cogepXaTb
BbIBOA O TOM, MOAXOAUT NN BasInAMPYEMbIA METOoA, A1 3asAB/IEHHbIX Lenei.

6.4 KoHTpoOs/ib KayecTBa

Banungauus metoga aHanusa gaeT npeacTtaBneHne o BO3MOXHOCTSX U OrpaHMyeHusix MeToga, Kotopble
MOTYT BO3HUKHYTb MNP PYTUHHOM UCMNOMb30BaHUW, HO TOJIbKO B C/lyyae, ec/ii MeTof Haxo4uTca noj AO/KHbIM
KOHTpoNieM. K aHanuTuyeckomy meToay cleayeTt NPpUMEeHsTb cnelnasnbHble Mepbl KOHTPO/SA, YTO6bl y6eanTh-
Csl, UTO MeToj NO3BOJIAET NoJsyyYaTb pe3ysibTaTbl C OXWUAAEMON TOUHOCTLIO [2].

Ha aTane BanugauuM MeTofa B OCHOBHOM NPUMEHSIIOT 06pasubl 4/ aHanusa M3BECTHOro cocTasa.
B noBcefHEBHOW npakThke OCYWECTBAST aHa/M3 o6pas3lLoB HEM3BECTHOTO cocTaBa, MO3TOMY NPUMEHSIOT
Hagnexawuii BHYTPEHHU KOHTPO/Ib KayecTBa NyTeM WM3MepeHusi cTabubHbIX CTaH4ApPTHbIX 06pa3LoB, YTo
No3BONSIET ONpPeaennTb, AeiiCTBUTENLHO NN NoSlyYaeMble pe3y/ibTaTbl 0TpaxalT COCTaB aHanu3mpyemMbix 06-
pasuoB uan B paboTe MeToAa NPOUCXOAST HEOXUAAHHbIE W/UAW HexXenaTeflbHble U3MEeHeHus. Ha npakTuke
aHanuanpoBaTb CTaHAapTHble 06paslbl cneayeT ¢ KaxAoi naptueil o6pasLoB B paMKax KOHTPOSA KadecTsa.

7 MeToabl aHanM3a npuMeceil B BOAOPOAHOM TOMNMBeE

B Tabnuue 2 npusefeHbl MeTOAbl aHann3a, KoTopble NPUroAHbl ANA OnpefeneHus npuMmecei B BOAO-
pOAHOM TOMAMBE B COOTBETCTBUM C TpeboBaHuaMu MNCO 14687. Kaxpgas nabopatopus A0O/HKHA NpoBepsTb
3 heKTMBHOCTb MeTOo[a Ha COOTBETCTBUE KPUTEPUAM, YKa3aHHbIM B HAcToslEeM OKYMeHTe nepen ux BHe-
OpeHnem.

B Tabnuue 2 npeacraBneHbl CywecTBylOLULMe COBPEMEHHbIE METOAbl aHann3a, AonyckaeTcs NPMMeHsATb
Apyrue mMeTofbl, eCNiM OHW MOJIHOCTbK NMPOBEpPEHbI B COOTBETCTBMN C HACTOALMM CTaHAAPTOM.

8
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Ta6nuuya 2— MeTodbl aHanM3a A1 ONpeaesieHnst npuMeceli B BOAOPOAHOM TOM/MBE

Onpegensemblii
KOMMOHEHT

Boga

O6Lee copep-
XaHue yrneso-
Joposos

Kucnopog,

lenwii

Jonyctumoe
cofepxaHue B
COOTBETCTBUMN
¢ NCO 14687,
p MOJIb * MO/Ib-1

300

MeTtog aHanusa

MMrpoMeTpUs C OXNTaXAEHHBIM 3epKasioM (onpege-
JIEHVE TOYKU POChI)

Mbe3okBapLEBOE MUKPOB3BELUVBAHWE

CneKTpOCKONUsi BHYTPMPE30HATOPHOrO crnaja cur-
HasloB 06epToHOB BO BpemeHn (CRDS)

,ﬂ,VII-)I'IbKOMeTpVI‘-IeCKVIVI MeTOo[, onpegeneHnsa Brax-
HOCTU

CneKkTpoCKONus BHYTPUPE3OHATOPHOro ocnabne-
HUS cUrHana BO BPEMEHW C WCMOJSIb30BaHNEM He-
npepbiBHOro nasepa (Continuous wave CRDS)

lasoBasi xpomaromacc-crnekrpometpus (GC-MS)

lasoBasi XpoMaToMacc-CreKTpOMeTpusi C  UM-
nynbCHbIM BBOAOM MNpobbl (GC-MS with jet pulse
injection)

MHdpakpacHan ®ypbe-crnektpockonus (FTIR)

lasoBasA xpomaTorpadvs ¢ naameHHO-UoHMU3aLm-
OHHbIM feTekTopoM (GC-FID)

lasoBass xpomartorpacmsi ¢ naameHHO-UoHU3aLm-
OHHbIM AETEKTOpPOM M MeTaHaTopom (Methaniser-
GC-FID)

aszoBasi xpomartomacc-cnektpomeTpus (GC-MS)
C npefBapuTeNbHbIM KOHLEHTPUPOBAHNEM NPOGSI

MHdpakpacHan ®ypbe-crnektpockonus (FTIR)

DNEKTPOXMMNYECKOE AETEKTUPOBaHME

lasoBasA Xxpomaromacc-CreKTpoOMeTpuss € UM-
ny/IbCHbIM BBOAOM Mpobbl (GC-MS with jet pulse
injection)

lasoBasA xpomartorpacvs ¢ 4eTeKTOpOM Mo Tensio-
nposogHoctn (GC-TCD)

lasoBass xpomaTorpacms C renmeBbiM WOHM3a-
UMOHHbIM OETEKTOPOM C MMMY/bCHBIM Pa3psifoMm
(GC-PDHID)

CnekTpockonusi BHYTPUPE30HATOPHOro ocnabie-
HWSI CMrHa/Mia BO BPEMEHW C WUCMO/Ib30BaHWMEM He-
npepbiBHOro nasepa (Continuous wave CRDS)

lasoBasA xpomarorpadusi ¢ 4eTeKTOpoM Mo Tensio-
nposogHoctn (GC-TCD)

Ocobble
yKasaHus

Ccblnka

JIS K0512
Murugan and Brown
(23]

Murugan and Brown
(23]

NPL Report AS 64

JIS K0512

ACTM 17941

NPL Report AS 64
ACTM [17649

ACTM [17653
JIS K0512

ACTM [7675
JIS B 7956

NPL Report AS 64

ACTM [17892
Murugan and Brown
(23]

ACTM 17653
ACTM 117607
ACTM 17649

NPL Report AS 64

NPL Report AS 64

ACTM [17941

NPL Report AS 64
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MpoponxeHne Tabnuubl 2

Onpegensiemblii
KOMMOHEHT

A30T

AproH

Juokenpg,
yrnepoga

MoHookecunp,
yrnepoga

O6uwee copgep-
XaHue cepoco-
Aepxawmx co-
eaVHeHn

10

Jonyctnmoe
cofepxaHue B
COOTBETCTBUU
¢ COo 14687,
IOmonb ¢ monb-1

300

300

0,2

0,004

MeTtogn aHanusa

la3oBast xpomartorpadusi ¢ AeTEKTOPOM Mo Temns10-
nposogHoctn (GC-TCD)

lasoBasi xpomatorpacmsi C resieBbiM MOHU3a-
LMOHHbIM [ETEKTOPOM C MMMY/IbCHBIM Pa3psiaom
(GC-PDHID)

[a3oBas XpoOMAaToMacc-CneKTpoMeTpusi € UM-
nynbCHbIM BBOAOM Mpobbl (GC-MS with jet pulse
injection)

lasoBas xpomartorpadms ¢ 4eTeKTOpoM Mo Temnsio-
nposogHoctn (GC-TCD)

lasoBas xpomartorpadmsi C refiMeBbIM MOHMU3a-
LIMOHHbLIM AETEKTOPOM C UMMY/bCHLIM Pa3psiioM
(GC-PDHID)

[@a3oBasg xpomaromMacc-CnekTpoMeTpus C  UM-
nynbCHbIM BBOAOM Mpobbl (GC-MS with jet pulse
injection)

lazoBasi xpomaTorpadmsi ¢ njaamMmeHHO-MOHM3aLM-
OHHbIM [EeTEKTOPOM 1 MeTaHaTopom (Methaniser-
GC-FID)

lazoBasi xpomartorpadgmsi C Te/IMeBbIM MOHM3a-
LIMOHHBIM [1€TEKTOPOM C UMMY/IbCHBIM Pa3psifaoM
(GC-PDHID)

la3oBas XpOMAaToOMacc-CneKTpoMeTpusi € UM-
nyfibCHbIM BBOAOM Mpobbl (GC-MS with jet pulse
injection)

MHppakpacHasa Pypbe-cnektpockonus (FTIR)

CnekTpocKonusi BHYTPMPE30OHATOPHOro ocnabne-
HUS cUrHana BO BPEMEHWU C WCMOJSIb30BAHNEM He-
npepbiBHOro nasepa (Continuous wave CRDS)

[a3oBast XpOMaTOFpa(*)VIFl C renmeBbiM WNOHU3a-
LUMOHHbIM OETEKTOPOM C UMMY/IbCHbIM pPa3pAanom
(GC-PDHID)

lasoBas xpomaTorpads ¢ naameHHO-UoHMU3aLu-
OHHbIM [IETEKTOPOM W MeTaHaTopoM (Methaniser-
GC-FID)

MHdpakpacHaa ®ypbe-cnektpockonus (FTIR)

CnekTpoCcKONusi BHYTPUPE30HATOPHOro ocfabse-
HUA cuUrHana BO BPEMEHU C WCMOMIb30BAHWEM He-
npepbiBHOro nasepa (Continuous wave CRDS)

lasoBass xpomartorpausi ¢ XeMUIIOMUHECLLEHT-
HbIM eTeKkTopoM Ha cepy (GC-SCD) ¢ npensapu-
Te/IbHbIM KOHLEHTPUPOBaHEM Npo6bl

Ocobble
yKasaHus

Ccblnka

NPL Report AS 64
JIS K 0512

NPL Report AS 64

ACTM [17649

NPL Report AS 64

NPL Report AS 64

ACTM [17649

NPL Report AS 64

JIS K 0114

NPL Report AS 64

ACTM [17649

ACTM /17653
ACTM [17941

NPL Report AS 64

NPL Report AS 64

JIS K 0114

ACTM [17653
ACTM [17941

ACTM [17652
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Onpegensemblii
KOMMOHEHT

O6bLwee copgep-
XaHue cepoco-
Jepxawmx co-
eaVHeHni

dopmanbaerng,

MypaBbuHas
KucnoTa

AMMMaK

["anoreHcozep-
Xalpme coefm-
HeHuA

MNosicHeHnA

Jonyctumoe
cofepxaHue B
COOTBETCTBUMN
¢ NCO 14687,
|i MOnb * Mmonb-1

0,004

0,2

0,2

01

0,05

MeTtogn aHanusa

lasoBas xpomatorpadgms C niameHHo-choTome-
Tpuuecknm getektopom (GC-FPD)

lMaszoBass xpomartorpadvsi ¢ XeMWIHOMUHECLIEHT-
HbIM feTekTopom Ha cepy (GC-SCD) 6e3 npepBa-
pUTENBHOrO KOHLEHTPUPOBaHWSA Npobbl

laszoBass xpomaromacc-crekrpometpus (GC-MS)
C NpeaBapuTe/bHbIM KOHLEHTPUPOBaHEM MPO6bI

lazoBas xpomaromacc-crekrpometpus (GC-MS)
6e3 npegBapuTENbHOTO KOHLIEHTPMPOBAaHUS MNpo-
6bl

CnekTpocKonusA BHYTPUPE30HATOPHOro ocnabne-
HUS1 CUTHaNa BO BPEMEHW C UCNOJIb30BAHUEM He-
npepbiBHOro nasepa (Continuous wave CRDS)

BbIcOKkO3thheKTMBHASA XMAKOCTHas XpomaTorpa-
dms (c DNPH KO/IOHKOIA)

VHdpakpacHan dypbe-cnektpockonus (FTIR)
MHdpakpacHan ®ypbe-crnektpockonus (FTIR)

NoHHaa xpomatorpadys € UMNUHOKEPOM ANs
BBOJa Npo6

a3zoBas xpomaTomacc-crnekrpometpus (GC-MS)
VHdpakpacHan dypbe-cnektpockonus (FTIR)
VoHHast xpomaTorpadusi

MoHHaa xpomatorpadiyss € UMNUHOKEPOM [ANs
BBOJA Mpo6

CneKTpoCcKonus BHYTPUPE30HATOPHOro ocnabne-
HMA CUrHana BO BPEMEHM C MCMO/Mb30BaHUEM He-
npepbiBHOro nasepa (Continuous wave CRDS)

NoHHaa xpomaTorpadns € UMMNUHOKEPOM  ANsi
BBOAA Npob

lasoBasi xpomartomacc-cnektpomeTpust (GC-MS)
C npefBapuTeibHbIM KOHLEHTPUPOBaHNEM NPOGbI

A — ansa aHanu3a MoxeT notpebosartbecs 06bem rasa 6onee 0,5 n.
B — aHanutbl MOryT 6bITb NOTEPSHLI B XOA€E KOHLEHTPMPOBaHUSA un 6apboTrpoBaHus.
C — cnepyeT Ucnosb30BaTbC HEYAEPKMBAIOLLYHO KOOHKY.

D — He gonyckaeTcs MCNOJb30BaTh ra3-HOCUTESb renuid.

E — MoryT 6bITb 06HapYXeHbI TOIbKO OpraHNyeckne CoeauHeHus.

FOCT P MCO 21087—2023

Ocobble
yKasaHus

A

Ccblnka

JIS K 0512

Murugan and Brown

ACTM 17892

NPL Report AS 64

ACTM 17941

JIS K0303

ACTM /17653
ACTM [17653

JIS K0127

NPL Report AS 64

ACTM /17653

JIS K0127

ACTM 17941

JIS K0127

ACTM [17892
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8 OT60p Npo6

8.1 lMpouenypa otéopa npob

Mpouenypa oT6opa Npob AN1A KOHTPOAA KayecTBa BOLOPOLAHOro Tonsmea yctaHoBneHa B MCO 19880-1,
npunoxeHue |. Mpobbl cnegyet oTébupaTtb Ha BOAOPOAHON 3anpaBOYHOlM CTaHUMW B TEYEHWE BPEMEHU, KOTO-
poe onpefeneHo NPOTOKO/IOM 3anpaBKu.

TpeboBaHUA K OYMCTKE pas/IMyHbIX YCTPOWCTB A5 oTb6opa npo6 3aBUCAT OT TakMx napameTpoB, Kak
BHYTPEHHMUIA 06bem, maTepuasn, n3 KOTOPOro U3roToB/eH NPO60OTHOPHUK, M CNOCO6 NaccmBaLn NOBEPXHOCTH
npo6ooTb6opHuka. Mepen ot60pom Npob cnepyeT BbINOAHUTL NPOAYBKY YCTPOMCTBA A1 0T6G0pa CBEPXUYUCThLIM
Bogopoaom (UHP) c uenbio Hefonyw,eHUs NepekpecTHOro 3arpsa3HeHus obpasyoB. OTHOWEHNE BHYTPEHHETO
o6bema Npob6o0THOPHMKA K 06beMy OTOMpaemMoli Npobbl ykasbiBaeT HA MUHUMAsIbHble TPE6OBAHMS K OUMCTKE
npo6ooT6opHUKA.

B cnyyae oTt6opa ra3oBbiX NPo6, KOTOpble MOTYT coAepXaTb TBEpPAble YacTuubl, Npo6blI rasoB cneny-
eT oTbupaTtb nepes unbTPOM TBEPAbIX 4YacTuy, 4TOObLI M36exaTb MoTepu TBEPAbIX YacTuy npumeceill Ha
gmnbTpe.

Cnepyet nsberatb yBe/IMYEHUA faBMEHUSA B YCTPONCTBAX, COAEPXALLMX BOAOPOA M BO3AyX. [oBbiLeHne
[aBNeHns razoBoii CMecu C KOHUEeHTpauueli BoAOpoAa, Haxogsweica B guana3oHe BOCN/IaMEHAEMOCTH, MO-
XeT npuBecT kK 06pa3oBaHnIo NOTEeHUMabHO B3pbIBOONACHON cmecu [24].

8.2 Cocypgbl gns ot6opa Npob

PekomeHayeTca MCnoAb30BaTb COCYAbl C NACCMBUPOBAHHO BHYTPEHHEN MOBEPXHOCTbIO, 4YTOObLI n3be-
XaTb NoTepb NpuMmMecel 1 NepekpPecTHOro 3arpsisHeHns obpasuos.

TpeboBaHMA K O4YNCTKE COCYA0B ANA NPo6 MOryT pasnnyatbCs B 3aBUCMMOCTU OT npouenypbl otéopa
npo6 n Tuna cocyfa. B cnyyae cocyioB C OTKPbITbIM KOHLLOM 4Yepe3 cocyf AO0/DKHO ObiTb NponyLeHo gocra-
TOYHOE KO/IM4YecTBO cBepxumcToro sogopoga (UHP) Bo nsbexaHne nepekpecTHOro 3arpsa3HeHns pasHbix npob.

MoAroToBKy cocyfa nepef oT60pom npob o6bIYHO NPOBOAAT BakyymupoBaHuem fo gasnexHus 0,1 kMa
nnn Huxe. B 3aBMCMMOCTU OT ycnoBuiA 0T6opa Npob 1 UMELWKXCs NpuMeceli pekoMeHayeTcs NpoBOAUTL No-
BTOPHOE BakyyMupOBaHWe M NPOMbIBKY COCyAa CBepxuucTbiM Bogopogom (UHP).

Cnepyet nsberatb nepeHoca obpasua U3 UCXOAHOro cocyja B fpyrme cocyfbl, 4UTO6bl CBECTUN K MUHUMY-
My pUCK MOTepu MpuUMeceii, a Takxke ero 3arpasHeHus. B cnyyae nepeHoca npob6 vM3 ogHOro cocyfa B LpYroi
JaHHoe geiicTBME JO/MKHO ObiTb 3a40KYMEHTMPOBAHO C yKa3aHMeM COOTBETCTBYIOLWMUX AaHHbIX, TAKUX Kak Tvn
MCXOAHOro cocyfa u cocyfa, B KOTOPbI nepeHocuTca npoba, a Takke BpeMs fnepeHoca.

Cocyfa ana otéopa npob fos/KeH CoOTBeTCTBOBaTb CyLWecTBYLWMM npasuiaM A5l nepeHocHoro o6o-
pynoBaHus, paboTtatlero nog gasneHmem [25].

8.3 Mpobbl

[ns npoBefeHWsi aHanu3a AO/KHbl OblTb W3BECTHbI TPEGOBaHWS K 06bEMY U AaBfeHUK Npo6bl ©
cobpaHo focTaToO4yHOe KOMMYecTBO mMaTepuana Ans aHanusa.

CTabunbHOCTb NPo6bl B COCYAEe Hefb3si CNPOrHO3MPOBaTh, U NO3TOMY PEKOMEHAYETCS MUHUMANIbHO CO-
KpaTuTb Bpemsi Mexzy oT60poM npobbl M ee aHa/IM30M.

OnpefeneHne COOTHOLIEHMIA KOMMNOHEHTOB BO3fyxa B MCC/eAyeMbix npo6ax creayeT NMPOBOAWUTL Ha
OCHOBE pe3y/ibTaTOB aHanun3a, Ytobbl rapaHTUpPoBaTh, YTO Npoba He Gblna 3arpsisHeHa BO3J4YXOM.

9 MpoToKON MCNbITaHUN

Pe3ynbTatbl Kaxoro aHasnuia, NpoBefeHHOro nabopaTopuell, AOMKHbI ObiTb MPeAcTaBAEHbl TOYHO,
SICHO, HEABYCMbIC/IEHHO M O6BLEKTUBHO B COOTBETCTBUU C KOHKPETHbIMW WHCTPYKUMSAMMW MO NPOBEAEHUIO UC-
NblITAHUA N KaMBPOBKN.

MonyyeHHble pe3ynbTaTtbl crieAyeT oTpaXaTb B MPOTOKO/IE UCMbITAHWUIA, KOTOPbIA AO/MKEH BKOYATb BCH
UHoOpMaunto, Heo6XoAMMY A1 UHTepnpeTauuy pe3ynbLTatoB aHanmsa.

B cnyyae aHanusa, BbIMOJSIHAEMOrO A/151 COGCTBEHHbIX Lieseil, naM npu Haauymm NUCbMEHHOrO corna-
LEHMA C 3aKa34MKOM BbIMOMTHAEMbIX aHa/IM30B pe3ysibTaTbl MOTyT 6bITb NpefcTaB/eHbl B YNPOLEHHOM BUAE.

Nob6as MHopmauma, ykasaHHaa HuWXe, KoTopasi He Coo6LLaeTcs 3akas3uuky, fOo/IKHA ObiTb JIErKO A0-
CTynHa B nabopatopuu, NPpOBOAMBLUENA aHanuns.

12
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Kaxablii NpOTOKON UCMAbITAHWIA AO/MKEH BKAOYATb Kak MUHUMYM Clefyloulyo MHopMauuto, ecnum y na-
6opaTtopumn HeT BECKUX MPUYMH He AenaTb 3TOro:

a) 3arofioBok (Hanpumep, «MPOTOKO/ UCMbITAHN»);

b) HaMMeHOBaHuWe n agpec nabopaTopuu, a TaKkKe MecTOo NPOBEAEHWS aHa/nu3a, eciM OHO OT/InvaeTcs
OT agpeca nabopartopuu;

C) YHUKaNbHbIA naeHTUUKATOpP aHaNUTMYeCcKoro otyeTa (Hanpumep, HOMepP), KOTOPbI AO/MKEH ObiTb
yKasaH Ha KaxJoi cTpaHuue npoTokona, YTo6bl rapaHTUpoOBaTh BO3MOXHOCTb MAeHTUdMKauMn nwboli cTpa-
HUUbI NPOTOKO/IA KakK ero 4acTu, KOHeL, NpOoTOKo/a Takke AO0/KEH NMEeTb YeTkoe 0603HavYeHue;

d) nma n agpec 3akaszuunka;

€) MCnosib3yeMblii MeTO aHanm3a n nHopmauunio 0 ToM, BalMAMPOBaH N MeTog aHannsa (Hanpumep,
CBeeHNs 0 Banujalmna uan cCbisika Ha To, YTO MeTo[ ABMSeTCA CTaHAapTHbIM);

f) onncaHvne n ogHO3HAUYHYK MAEHTUUKaALMID aHanM3npyemoro o6pasya;

n) paty ot6opa npob (ecnu nabopartopusa oTBeyana 3a otbop npob), gaTty nocTynsaeHns npobbl B na-
6opaTtoputo (ecnim 3TO MMeET pellatllee 3Ha4YeHne a8 AOCTOBEPHOCTU pe3ynbTaTtoB) u gaTy(bl) aHanusa,

h) pesynbTatbl aHanM3a € ykasaHuem efuHuL, U3MEepeHus;

i) cBefeHus 06 OUEHEHHOI HeonpeaeneHHOCTM U3MepeHus (C MCMONb30BaHHbIM KO3 (ULNEHTOM OX-
Bara);

j) vma (umeHa), AO/MKHOCTb ((PyHKUMKN) M NoAnucb(M) UNM SKBUBANEHTHYH uaeHTudukauyuo nuy(-a),
noAroToBMBLIEro(Mx) NPOTOKO UCABLITAHUIA.

MpoTOKON MCNbITAHWIA, €Ccnn 3TO Heo6XoAMMO ANA MHTepnpeTauuum pes3ynbTaToB MCNbITAHUI WU ecnu
oT60p Npo6 nNpoBogMna aHanauTuyeckass nabopartopus, AO/HKEH BKAKYaTb cregylouiee:

a) OTK/IOHEHMWS OT AOMOJIHEHUA K WAW UCKHYEHUS U3 METOAUKA BanMAMpPOBAHHOIO MeToda, a Takxe
NHOPMALMI0 O KOHKPETHbIX YCNOBUAX UCMbITAHWUIA, TaKNX KakK yCNOBUA OKpyXalLw,en cpesbl;

b) CCbIIKM Ha JOKYMEHTbI, ONu1CbIBalOW e cTaHgapTHbIE ra3oBble CMecu, KOTopble OblIN NCNOb30BaHbI;

C) OAHO3HA4YHYK MAeHTUdUKaLn o6pasyoB 0TO6PaAHHOIO ANA aHanusa Bogopoga (Bkiw4yas HaMMeHOo-
BaHWe Npou3BOAMTENSA U er0 MeCTOHaxoxXaeHue);

d) ecnn ot6op Npob6 ocyuwecTBnseTcsa nabopartopueli, TO yka3biBaeTcs MeCTOo oTbopa npob, BkAwoUas
nob6ble cxembl, 3CKU3bl NN oTorpadpuu;

€) cBefeHus 06 YyCNOoBUAX OKpyxakuiein cpedbl BoO BpeMs oT6opa nNpo6, KOTOpble MOryT MOBAUATbL Ha
UHTepnpeTauunio pesynbLTaTtoB UCMbITaHWN;

f) nboi ctaHaapT UanM Apyryw cneyucukauuo gna metoga aHanvMsa wav npoueaypbsl otéopa npob, a
Takke BO3MOXHble OTK/IOHEHUSA, AONOSIHEHUA UAN UCKNOYEHUA U3 COOTBETCTBYHOLWEN cneyudunkalmn.
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MpunoxeHne OA
(cnpaBoyYHOe)

CBefgeHNsI O COOTBETCTBMU CChIJIOYHbIX MeXAYHapoAHbIX CTaHAApPTOB
HaUuMOHa/IbHbIM CTaHZapTam

Tabnuya OA1

O603Ha4YeHNe CCbISTOYHOTO CreneHb
O603Ha4YeHe N HaumeHoBaHne COOTBETCTBYHOLIEro HaunoHasnbHOrNo ctaHgapTa
MeXAyHapoaHOro ctaHgapTa COOTBETCTBUA
ISO 14687 MOD FOCT P «BogopogHoe Tonameo. TexHnyeckue ycrioBus»
MpumeuyaHune — B HacTosiWel Tabnmue MCNONb30BaHO Credyloliee YC/I0BHOE 0603HAYEHNe CTeneHn CooT-

BETCTBUA CTaHZapTa:
- MOD — MoanthmumpoBaHHbIii CTaHAAPT.
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