PEOEPANBHOE AFEHTCTBO

No TEXHWYECKOMY PErYNUPOBAHWIO U METPONOI A

HAUMOHANBbHBIN FOCTP NCO
CTAHOAPT
POCCUWCKOM 11222—
®EQEPALWMU 2006

B3 12—2005/365

KayecTBO BO3ayXxa

OLUEHKA HEONPEOENEHHOCTUN U3MEPEHUM
XAPAKTEPUCTUK KAYECTBA BO34YXA,
NONYYEHHbLIX YCPEOHEHWMEM NO BPEMEHMU

1ISO 11222:2002
Air quality — Determination of the uncertainty of the time average of air quality
measurements
(IDT)

HU3paHwne omumanbHoe

MockBa
CrtanpaptuHgopm
2006



rOCT P UCO 11222—2006

Mpeaucnoene

Lleny 1 npuHUMnbl cTaHoapTU3aund B Poccuidckon ®egepauunn ycTaHoeneHsl denepansHbiM 3akoHOM
ot 27 aexkabpsa 2002 r. Ne 184-33 «O TeXHUYECKOM perynupoBaHuu», a npasyMna npumeHeH1a HauMoHansHbIX
craHpapTos Poccuidckon ®epepaunn — FrOCT P 1.0—2004 «CraHgaptusauusa B Poccuiackod Gedepauunu.
OCHOBHbIE MONOKEHWUA»

CBeaeHun o0 cTaHaapTe

1 NOArOTOBIEH OTKpbITEIM akUMoHEpPHbIM 0bWwecTBOM «HayvyHo-UccnenoBaTensCKUA LIEHTR KOH-
TRONA U AnarHoCTUKU TeXHUYeckux cuctem» (OAO «HWLU KO ») Ha ocHoBe coBCcTBEHHOrO ayTeHTUMHOMO nepe-
BOAa cTaHdapTa, YKka3aHHOoro B NyHkre 4

2 BHECEH TexHu4eckum KoMUTETOM NO cTaHzapTu3auuun TK 457 «KadecTso Bo3agyxa»

3 YTBEPXAEH V¥ BBEOEH B OENCTBWE Mpukasom $PeaepanbHOro areHTcTea no TEXHU4ECKOMY pe-
rynupoBaHuio U MmeTponoruun ot 20 anpensa 2006 r. Ne 70-ct

4 HacToawui cTaHaapT UaeHTUMEH MexayHapoaHomy cTaHgapty MCO 11222:2002 «KadecTso Bo3ay-
xa. OueHka HeonpeeneHHOCTU U3MEePEHUA XapakTepUCTUK KaMecTBa BO34yXa, NONyYeHHbIX yCpedHEHUEM No
BpemeHuy» (ISO 11222:2002 «Air quality — Determination of the uncertainty of the time average of air quality
measurements»).

Mpu NpUMEHEHWIW HACTOALLIErO CTaHAApTa peKoOMeHOYeTCH NCNoNb30BaTh BMECTO CCbINOYHbLIX MEXayHa-
POAHLIX CTaHOAPTOB COOTBETCTBYOLIME UM HALMOHAMNbHbIE CTaHAapThl, CBELOEHWS O KOTOPbIX NMPUBEOEeHbI B
[0NONHATENLHOM NPUROXKeHUU B

5 BBEAEH BMNEFBLIE

HHgbopmauus 06 UIMEHEBHURX K HACMOSWeMY cmaH0apmy nyonukysmes 8 exe200H0 u30as8asMoM UH-
hopMaUUoOHHOM yKasamene «HauuoHanbHble cmaHdapmMeis, 8 MeKCM USMEHEHUL U ITONpasoK — 8 eXeme-
CAYHO U30asasMbix UHGHOPMAaLLIOHHbBIX ykasamensax «HauuoHansHele cmandapmesi». B criyyae nepecmMompa
(3ameHbl) UNU OMMeEHBI HACMORALLIEe20 cmaHdapma coomeemcmayiouiee ygedomneHue Bydem onybnuKosaHo
8 BEMECAYHO U30a8aemMOM UHBOPMaLUOHHOM yKa3amene «HauuoHansHbsie cmaddapmet». Coomaemcmay-
rouwias uHghopmanus, yeeGOMIEHUE U MEKCMbI pa3MeLLaomes maKkxe & UHhopmatitioHHol cucmeme obiweao
Acs30eaHus — Ha ouyuansHom catime ®@edepansHo20 a2eHmemea o MexXHUYECKOMY PE2ynupoaaHuio U
mMemponoauu 8 cenu MHmepHem

© CranpaptuHdopm, 2006

Hactoawuni CTaH4apT He MOXeT ObITb NONMHOCTLH UKW HaCTUYHO BoCnpou3BeneH, TMpax1poBaH KU pac-
NpPOCTPaHeH B Ka4ecTBe opuLMansLHOrO U3JaHus bes paspeleHns d)e,u,epaanoro areHTCcTBa Nno TexHU4eCcKo-
My perynuposaHuO 1 MeTponorvn
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BeeaeHue

Mamepsiemble Npy KOHTpOMNE KadecTBa BO3OyXa BENUYWMHbI MOTYT 3HAYMTENbHO U3MEHATLCH CO BpEMe-
Hem. [1nsi oueHMBaHWUs HeonpeaeneHHOCTU M3MePEHUA CPeaHUX N0 BpeMeHW JaHHbLIX KOHTPONSA KavecTsa BO3-
oyxa 1pebyoTcs cneumaneHble MeToabl. Meton, wuanoxeHHbidn B [1], mMpepycmaTpuvBawWwvia geneHvue
CTaH4apTHOro OTKNCHEHUS pe3ynsTaToB U3MEPEHUIA Ha KBaApaTHLIA KOpeHb 13 YMCHa U3MEepeHUA, MpUMeHUM
TONLKO K BENWYUHAM, HEU3MEHHbLIM BO BREMEHU, U K U3MepUTENbHbLIM CUCTEMAM, NS KOTOPbLIX HE BbIIBNEHbI
cucTemMaTudeckue HeonpeoeneHHoCTH.

Crartuctuyeckas obpaboTka cny4aiHbIX U CUCTEMATUMECKUX OTKIOHEHWA Pe3ynbTaToB U3MEPEHUA, Npu-
BEOEeHHan B COOTBETCTBUE C KOHUEeNUMen HecnpedeneHHoCTU U3MepeHus], NnpeacTasneHHon B «PykoBoacTee
Nno BbipaXXeHWO HeonpeaeneHHOCTU N3MepeHUsa», OCHOBaHa Ha obWwenpuHATOM Npasune pacnpocTpaHeHus
HeonpegeneHHocTU. W xoTA B IBHOM BUae 3T0 He 0TMe4veHo B «PyKoBoaCTBe No BbipaXKeHWo HeonpeaeneH-
HOCTU U3MEPEHUA», YKa3aHHaA KOHUENUUA MOXET BbiTh TakkKe NPUMEHUMA K BENUMUHAM C SIBHO BbIPaXEHHON
BPEMEHHOWN CTPYKTYPOW.

CraHgapTHaa HeonpegeneHHoCTe MOXeT ObiTe Heobxoguma Kak nokasaTenb KadecTBa OaHHbIX Npu
npeacTaBneHU CpeaHUX Mo BREMEHW 3HAYEHWUA No JaHHBIM MOHUTOPUHIA KavecTea Bo3ayxa. Ecnu ux moxHo
BbIOENUThL, TO 3a4a41 OLeHUBaHUS KavyecTBa AaHHbIX MoryT ObiTe onpefeneHs! OTAENBHO ANs:

a) HeonpepneneHHOCTU CPeAHerc No BpeMeHW 3Ha4YeHWs, 00yCNOBNEHHOA U3MEPUTENLHOW CUCTEMOR;

b) HecnpeneneHHOCTW cpedHero No BpeMeHn 3Ha4eHus, cbycnoBNeHHOA HeMNonMHbIM 0XBaTOM BpeMeH-
HOro MHTepBana daHHbLIMA KOHTPONS,

C) HeonpeneneHHOCTU CPeaHera rno BpeMeHu 3HaveHns, 0bycnoBNeHHoA orpaHUYEHHbIM OXBaTOM NpPo-
CTpaHCTBa OaHHbLIMU KOHTPONS.

3TN HeonpefeneHHOCTU ABNAKTCA HEe3aBUMCUMbIMK COCTABNAAKWAMK CpedHed KBaapaTUMecKon He-
OnpeneneHHoOCTU CPEHETO MO BpeMeHW 3HadeHus. CornacHo HacToALeMy CTaHOAPTY CpedHee NO BpeMEHU
3Ha4eHue Ans Habopa AaHHbIX Mo Ka4ecTBy BO34yXa NPUMEHWMMO AN OLUEHKW Ka4eCTBa BO3AyXa B ONpeaeneH-
HOM MeCTe, HanpuMmep B Npegenax Tpybbl, B 3a4aHHLIA NepUo] BpEMEHU.

CraHpapTt He paccmatpuBaeT HeonpeleneHHOCTb CPeJHero no BpeMeHW 3HaveHWusi, 0ByCnoBNeHHYo
OrpaHW4eHHbLIM OXBaTOM NPOCTPAHCTBA AaHHbLIMA KOHTPONS,
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HAUMWOHANBHBIA CTAHOAPT POCCUMCKOW ®EQEPALUNMN

Ka4vecTBO BO3Ayxa

OLEHKA HEONPEOENEHHOCTHU H3MEPEHMW XAPAKTEPUCTUK KAYECTBA BO3[YXA,
NONY4YEHHbLIX YCPEAHEHWEM NO BPEMEHMU

Air quality.
Determination of the uncertainty of the time average of air quality measurements

DaTta eBegeHus — 2006—08—01

1 O6bnactb NnpuMeHeHnA

HactoswuiA cTaHaapT ycTaHaBNMBaeT METOL KONMHECTBEHHOW OLEHKU HEOTPEAENEHHOCTU CPEOHErO No
BpeMeHMW 3HaqeHus Ans Habopa JaHHbIX NO KaveCTBY BO3yXa, NOMyMeHHbIX B HA3HavMeHHOM MecTe, 3a onpe-
AeneHHbIA Nepuos BpemeHn ycpefHeHus. MeTon NnpuMeHUM K OaHHbIM N0 KadecTBy BO3AYXa, NONYyHYEHHbIM
npy HEMPEpPbIBHOM MM NEepUOaUMHECKOM HABNIAEHUNA C NOMOLLLIO KOHKPETHOW M3MEDPUTENBHON cucTemMbl. He-
OMpPefeneHHOCTb CPeAHEerc No BPEMEHW 3HAYEHWUS 3aBUCUT Kak OT HEONPeAeneHHOCTU pe3ynbTaToB M3Me-
PEHWRA, Tak U OT HEONpeaeneHHOCTU BCNeACTBWE HEMOMNHOre oxsata HaABopoM AaHHLIX KOHTPONUpPYEMOro
BPEMEHHOro MHTepBana.

HactosiwuiA ctaHaapT NpvMeHsoT, ecnu:

a) Habop gaHHbIX N0 KadecTBy BO34YXa, UCMCMNbL3YEMbIA ANA pacHeTa CPeaHEero No BPEMEHWU 3HaYEHUS,
ABNAETCA NPeACTaBUTENbHbLIM N0 OTHOLWEHWUIO K BDEMEHHOW CTRYKTYDE U3MEPSEMOR BENUYMHLI ANA onpede-
NEeHHOro nepuona BpeMeHH;

b) umeeTca UHDOPMAaLWUS, OTHOCALLAEACSH K HEONpPEeaeneHHOCTU Pe3yneTaToB U3MEPEHUWN;

C) BCe pe3ynbTaTbl U3MEPEHWA NONYYEHbI B OOHOM MECTE.

HactoswuiA cTaHaapT peanuayeT NoNoxKeHUs «PyKoBOACTBA NO BbIpaKEHWHD HEONPeAeNeHHOCTH U3Me-
peHus» (GUM).

2 HopmaTMBHbI€ CChINKK

B HacToswem craHfapTe UCNONL30BaHbl HOPMATUBHLIE CChINKA Ha creayrolwuid HoOpMaTUBHbLIA OOKy-
MEHT;
GUM:1985 PyKkoBoaCTBC NG BblpaXeHUo HeonpegeneHHOCTH U3MepeHKUA

3 TepmMuHbI U onpegeneHns

B HacTosWeM cTaHAapTe NPpMMEHEHbI CRedyoWMe TEPMUHEI G COOTBETCTBYIOWWMU onpedeneHUaMM:

3.1 cpepHee apumeTnyeckoe; cpedHee (arithmetic mean / average): Cymma 3Ha4eHURA, AeneHHas Ha
WX Y1Cno.

[MCO 3534-1:1993, 2.26]

3.2 cymmapHana cTaHAapTHas HeonpeaeneHHocTb (combined standard uncertainty): CtaHgoapTHas
HeonpeneneHHOCTL pesynbTaTa U3MepeHUid, NoNy4EeHHOro Ha OCHOBE 3HAYeHUIA APYrMX BEMNWHUH, paBHas no-
NOXUTENBEHOMY KBAZApaTHOMY KOPHIO U3 CYMMb| MIEHOB, KOTOPbIMUA MOryT BbiTe AUCNEPCUA UNU KOBapUaUMuu
ATUX OPYrMX BEMNW4UH, B3ATbIE C BECAMMW, XapaKTepu3yloWWMMW W3MEeHeHWe peadynbTarta W3MepeHWid nog
BO30EACTBUEM U3MEHEHWA 3TUX BEMUYMH.

[GUM:1985, 2.3.4]

MpumeyaHue—(CymmapHana) cTangapTHaA HEONPeOeneHHOCTL PesyNeTaTa M3MepeHUs ABNASTCA NONOKU-
TeNnbHBIM KBaApPaTHRIM KOPHEM KBagpaTa ero CyMMapHOW cTaHaapTHOW HeonpeaeneHHOCTU.

WapaHuve ochnymansHoe
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3.3 koBapwaums (covariance): Mepa cTaTUCTUYECKOH 3aBUCUMOCTM ABYX HabniogaeMbIX BENUYMH, KO-
TOpbLIE MOTYT ObITb PACCMOTPEHB! KaK CIyYaiHble NepemMeHHble,

M pumeyYyaHUNE — [Be HaGnwaaemble BENNUMHLI UMEIOT OTIIMYHYHO OT HYNA KOBapuauWk, €Gnii OHU Roppernn-
POEAHHI, T. €. UISMEHEHNE OAHOR BENUUUHGI NpUBCOUT K U3MEHEHWIO ﬂpyFOVI.

3.4 koadpchbnumeHT oxBaTa (coverage factor): “Yucnosoin koadULMEHT, UCMONL3YEMbIA KaK MHOXWTEND
CYyMMAapHO CTaH4apTHOW HEONPEAENeHHOCTW A NOMyYeHUa paclUMpeHHOR HeONPEneneHHOCTU.

[GUM: 1885, 2.3.6]

3.5 pacwwmpeHHasi HeonpegeneHHocTh (expanded uncertainty): BenuduHa, xapaktepusyrowas MHTep-
Barn BOKPYT pe3ynbTata U3MEpPEeHUs, B KOTOPOM, MOXHO OXUAaTth, HaxoouTcs Bonbluas 4acTb 3Ha4YEeHWA pac-
npefeneHus, KOTopble C A0CTaTOMHBIM OCHOBaHWEM MOTYT BbiTe NPUNUCAHLI U3MEPAEMORA BENUMUHE.

[GUM: 1885, 2.3.5]

MpumeyaHue— Ecnu paclumpertan HeonpegenerHocTs U, peaynstata uamepenns X' ¢ noBepUTENtHOMA
BEPOATHOCTEIO p 3adaHa kak [ (X}, MoKHO 0MpaThk, YTO HEU3BECTHOE UGTUHHOE 3HaYeHUe X G BEPOATHOCTLIO P NEXWT B
witepsane [X — U, (X); X'+ qup (X).

3.6 Bnusaowan BenunymHa (influence quantity): BenudnHa, He siBnstowascs 0B LEKTOM U3MEDEHUS, HO
BAMAKOLWAA HA pesynsTaT 3mMepeHuns.

[GUM: 1895, B.2.10]

3.7 cpepHAa kepagpaTu{eckasd HeonpefeneHHOCTb (pe3ynbTara uamepeHust) (mean square
uncertainty <of a result of measurement>): KsagpaTt cymmapHon cTaHAapTHOW HeonpeaeneHHOCTU pesynbTa-
Ta N3MepeHus.

M pumeyYyaHUNE — Cpe,EIHﬂﬂ KBadpaThuyeckan HeonpedeneHHOCTh pelynbTaTta U3MEePEHUA MOXKET TakKe ObITh
oueHeHa ¢ NOMOoWbD cpegHero KkBagpaThieCkoro OTKNOHEeHWUA pe3ynbeTarta UAMEpPEHUA Ha OCHOBE mMaTtepUualbHbIX MEp
«WUCTUHHOTO» 3Ha4YeHUA.

3.8 H3mepAaeMand BenM4MHa (measurand): KOHKDETHaH Bennd41MHa, ABNAKLWanaca 0DLEKTOM H3Mepe-
HASA.
[VIM: 1993, 2.6]

n puMmedYyaHWNeE — B o6nactu MOHWUTOPUHIA Ka4eCTEd BO3AyxXad UAMEPpAEMAA BENMMYUHE MOXKET 3HaYUTENBHO 3a-
BUCETE OT BPEMEHWN.

3.9 namepuTtensHan cuctema {measuring system): CoBokynHocTe dyHKUMOHANEHO 0bbeauHEeHHbIX
MEp, U3MEPUTENbHbLIX NPUBOPOB 1 APYTMX TEXHUHECKUX CpeacTB ¢ pabodvMMi npoueaypamu, npegHasHaveH-
HbIX ANS NPOBEAEHMWS U3MepeHuid B 0BnacTui kadecTBa BO3ayxa.

MpumMeyaH e — Padoyaa npoueaypa BkNoyaeT B ceBA MHCTPYKLMIO UMK COAEPKUT CChINKY Ha Hee No npose-
AeHuo 0BBIMHON kKanubBposku '), ecnu kKanMBpoOBKa UAMEPUTENEHON CUCTEMBI HeOBXOAUMA ANA e NPaBUNEHOM paboThl.

3.10 ypaBHeHue mogenu (model equation): MatemaTtuyeckas Mogenb, C NOMOLLBIO KOTOPOW psag Ha-
BnioaeHnA (NoBTOPHLIX) Npecbpa3yoT B pesynsTaT U3MepeHuUs.

3.11 uwncno creneHer ceoboabl (number of degrees of freedom): OBbIMHO YUCNO YNEHOB CYMMbI MU-
HYC YMCNO OrpaHN4eHWA Ha YNeHbl CyMMB.

[GUM:1985, C.2.31]

3.12 cny4ailHasa nepemMeHHas Benu4uHa (random variable): NepemMeHHas BenNUYUHA, KOTOpAsA MOXET
NpuHUMaTsL Nboe 3HaYeHWe U3 onpedeneHHoro paaa 3Had4eHWn U ¢ KOTOPOR CBA3aHO pacnpedeneHue Bepo-
ATHOCTEMN.

[GUM:1995, C.2.2]

3.13 obpa3zel cpaBHeHus (reference material): Matepuan unu BelllecTBo, 4OCTATOMHO OOHOPOOHOE B OT-
HOLLIEHU OOHOW UMM HECKOTBKUX HAAEKHO YCTAHOBNEHHbIX XapaKTepucTUK, 4ToObl UCNONL30BaTh €ro nNpu kanut-
poBke npubopa, oueHKe MeToda W3MEepPEeHUWA WNU ONA NPUNACLIBAHWA 3HAYEeHWA 3TUX XapaKTepucTUK
MaTepuanam Wnin BelliecTBamM.

[VIM: 1983, 6.13]

3.14 wvcxopgHbIi aTanoH (reference standard): 3tanoH, o6nagaloWMin HAUBbLICLUUMU METPONOT U4ECKA-
MW CBOACTBAMU, UMEIDLLIMACA B PACNOpsKeHMU B AAHHOM MecTe WM B JaHHON OpraHu3aumnn, Bocnponasoas-
WA pasMep eauHULb NpYM U3MEepeHUsX, BbINONHAEMbIX B 3TOM MecTe,

[VIM: 1983, 6.6]

"' B Poceuiickoit denepaumu kanuBpoBKky B gaHHOM cryyae NpUHATO HA3bIBATh rpadyUpOBKONA.
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3.15 pesynbTar mamepenus (result of a measurement): 3Ha4eHue, npUNUCaHHOE U3MEPAEMOA BEMWHM-
He, Nony4eHHoe NyTem U3MepeHus.

[VIM:1993, 3.1]

3.16 aranoH (standard). Mepa, cpeacTso UsMepeHui, cTaHoapTHBIA cbpasey uny U3MepUTENLHan cUcTe-
Ma, NpenHa3HavYeHHas ANs yCTaHOBNEHWS, peani3aluun, XpaHeHsl M BOCNPOU3BeAeHUs e0UHULI UMW OOHOMO UK
Bonee 3Ha4YEeHWsT KAKOW-TO BEMWYMHDI.

[VIM:1993, 6.1]

3.17 cranpapTHoe oTknoHeHwue (standard deviation): MNonoxuTensHLIA KBaapaTHLIA KOPEHb U3 OUC-
nepcuyd paccMaTpuBaeMOon Cry4yanHon NepemMeHHoW BENUYUHDI,

MpumMmeuaHue—BaaTo uz GUM:1985, C.2.12.

3.18 cranpaptHas HeonpefeneHHocThb (standard uncertainty): HeonpegeneHHocTs pesynstarta u3s-
MEPEHUA, Bbipa)KeHHan Kak cTaH4apTHOE OTKIOHEHMWe.

[GUM:1885, 2.3.1]

3.19 cpegHee no BpemeHu (time average). CpenHee 3HaveHWe psaa pe3ynsTaTos U3MepeHUuid (oaH-
HbIX MC KAYECTBY BO34yXa), NONyYeHHbIX 3a CnpeAeneHHbId Nepuon BpEMEHM.

3.20 HeonpegeneHHocTk (uncertainty): MapameTp, cBA3aHHbLIA C pe3yNLTaToOM U3MEPEHUS WU XapaKTe-
puU3yloLUA gucnepcuio (pasbpoc) 3Ha4YeHUA, kKaTopble MOryT BbiTh 0DCCHOBAHHO NPUNMCAHbI M3MEPAEeMOon Be-
Nu4uHe.

[VIM:1993, 3.9]

MpumeyaH ue— HeonpegeneHHOCTs pe3ynbTaTa M3Me peHUA MOXKET BbITe onucaHa ¢ NoMoLsI0 (CyMMapHOIA )

CTaHOapTHOR HeonpedeneHHOCTH MK C NOMOLLLHD paclUMpeHHOR HEONPEOENEHHOCTH C YCTAaHOBNEHHOW J0BEPUTENLHOA
BEPOATHOCThLIO.

3.21 gucnepcua (cny4alHOW NepeMeHHOW BeNWYWHbI WNKW pacnpegeneHus BepoOATHOCTEWN)
(variance): LleHTpanbHbIA MOMEHT 2-ro nopsaka.

MpumeyaHn ue— ducnepcus cnydyaiHoN Nnepe MEHHOW BEMWUYUHEBI MOXET BbITh TAIOKE onpegeneHa kak matema-
TUYECKOE OXKMOAHME KBEAPATA OTKINOHEHUA CNYYANHOW NepemMeHHON BENUHUHEI OT MaTeMaTUIeCcKoro oXXuaaHus.

4 O603HaYeHNsA U COKpaLleHuA

_C; — pesynbTaT OTAENLHOTO U3MEPEHUS, NOMNYyYeHHbIA B nepuos Bpemern T.
(7 — cpepHee no BpeMeHW U3 JaHHbIX C; MOHUTOPUHra KavecTBa BO3ayXa.
f — uucno creneHei ceoboapl.
Jeff — 3 dekTUBHOE YnCcno cTeneHer caoboapl. _
JM — 4ucno crteneHeit caoBoabl, NpUNUchIBaeMoe CTaHAAPTHOW HeonpedeneHHocTU #y, (C;), 06-
YCNOBMNEHHOM UCTIONbL3YEMONA U3MEPUTENBHOA CUCTEMON.
fs— uucrno cTeneHei caoBopbl, NPUNUCHIBAaEMOe CTaHAAPTHOM HeonpeaeneHHocTU ug (C,), 06-
YCROBMNEHHOM HEMNOMHbIM OXBATOM AaHHbIMWU KOHTPONUPYEMOro BoeMEeHHOro UHTepsana.
S (1 (7)) — uucno creneHen ceofoabl NP OLEHKe CTaHOAPTHOW HeoNpeaeneHHOCTU U (7).
J (4 (7)) — uucno cTeneHed ceoBoabl NpU OLEHKe CTAHAAPTHOW HeonpeaeneHHoCTU i, (7).
S (tnr (j)) — vucno creneHeli ceoBoabl NpY OLIEHKe CTAHZAPTHOW HeonpeAeneHHOCTH i, (7).
S (ttny) — 4ricno creneHeit caobogbl NPpU OLIEHKE CTAHAAPTHON HEONPEOENEHHOCTU 1, ..
S (C)) — yucno creneHer cBoGoab! NPy OLIEHKE CTaHOAPTHOW HeonpeaeneHHocTy u, (C).
ky (f) — koahULMEHT OXBaTa AN ACBEPUTENBHON BEPOSTHOCTU p U MUCHa cTeneHen ceoboabl f.
M — uucno uHtepeanos Bpemenn 1 (f), Ha koTopoe pasGut nepuog spemenn T.
Max — maKkcuMansHOoe 3HadYeHne U3 paccMaTpuBaemoro Habopa 3HaYeHUA.
N — uucno pesynbTaTtos UsmepeHui C,, 3aperucTpUpoBaHHbIX B nepuos, spemern 7.
Nipax — HMCno pesynbTaTos uamepeHuid C,, HeoGxoanMbIX AN NonHoro oxeata nepuoga spemeHn 7.
1 (/) — YACNOo pe3ynbTaToB U3MepeHWiA B UHTepsane spemeHu T (7).
s (C;) — cranfapTHoe OTKNOHeHWe HaBopa u3 N 0TenbHbIX pes3ynsTaTos UamepeHnii C, ucnonb3ayemblx
ANS BbIMUCTIEHUS cpefHero no spemenu Cp. _
T — nepwiop, BPEMEHMW, HasHa4YeHHbIA ANs Nony4eHus cpegHero no spemedn Cyp.
T3 — nepuvop BpeMeHU, HazHaueHHbIiA ANs NoNyYeHWUs OTAENLHOTO pe3ynbTaTa uamepeHus C,.
T (/) — wHTepsan spemeHun BHYTpU nepuoaa spemeqn 7.
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u (Cy) — craHpapTHas HeonpegeneHHocTb (..
u, (C}) — cnyyaiiHas cocTaBnsoLas cTaHAapTHOW HeonpefdeneHHocT C,
Uy — MOCTOSIHHas cryyaliHas COCTaBMsoLLAs CTaHAaPTHOM HeonpeneneHHocTy C,.
liny — HecnyvaiiHas cocTaBnsoLasn cTaHfapTHoi HeonpeaeneHHocTy C,.
u () — ctangapTHas HeonpefeneHHocTs C; B uHTepBane BpemeHn T (7).
u; (/) — cnyqaiiHas cocTaBnsiloLas cTaH4apTHOW HeonpefeneHHocTu C; B uHTepsane spemeHu T (f).
Un (J) — HecnyvaiiHas cocTaBnAKLLAs CTaHAapTHOA HeonpeaeneHHocTy C;B uHTepsane spemern 7 (f).
u (C7) — (cymmapHas) cTaHaapTHas HeonpeLeneHHOCTL cpeaHero no spemeni Cy.
ty (Cr) — cTaHfapTHas HeonpegeneHHOCTL cpeaHero no spemern €, obycnoBrneHHas W3mepuTensHOM
. CUCTEMOA,
ug (Cv) — cTanpgapTHaa HeonpedeneHHoCTL CPpeaHero no BpemMeHm E’T, 00ycnosneHHas HenomnHeIM OXBa-
TOM neproga spemeHn THaBopom OaHHbLIX, UCNONL3YEMbIM ANA BLIMUCTIEHWA CpeaHero no spe-
. MEHM.
Uy (E’T) — chyyaiHas cOCTaBNALWAs Uy (E’ﬂ
7 (E'T) — HecnyvaiiHas coctasnawowas uy (Cy).
U, (C7) — paclumpeHHas HeonpeaeneHHocTe C,.Npu 3aaHHOR AOBEPUTENBHON BEPOSTHOCTY p.
¥, — NOCTOsiHHAsA OTHOCUTENbHAA CTaHJapTHas HeonpeaeneHHocTs .

5 TpeboBaHMA K BXOAHLIM OaHHLIM

5.1 O6wwre nonoxeHnN

CTaHaapT COOEMKAT METOZ CLUEHKU HeonpeaeneHHOCTH CPpedHero nNo pesynstatamM CEpUd U3MepeHui
3HaAYEHUs U3MEPAEMOR BENUYUHBI (XapakTepUCcTUKA KavecTBa BO3ayXa) B OnpeaeneHHbId Nepuos BpeMeHn.
MamepsieMas BeMUUYMHA MOXET NPOSBNATL CYLLECTBEHHYIO BPeMEHHYIo CTRYKTYPY. MeTog, npeanaraemsii [1],
NP KOTOPOM CTaHZAPTHOE OTKINOHEHUE PesynbTaToB UBMEPEHWA CneayeT AeNUTL Ha KBazZpaTHbIA KopeHs 13 Yucna
VIMEIOLLIMXCS PesyrbTaTos M3MeReHUA, MPUMEHUM TOMBKO K BENUYUHAM, KOTOPbIE HE UMEIOT CYLLIeCTBEHHO Bbi-
PaMEHHOH BPEMEHHOR CTRYKTYPLI, U K U3MEPUTENLHLIM CUCTEMAaM, Ha KOTOPLIE BAWAT TOMLKO CNyYardHble
HeonpegeneHHocTy. B o6nacTi MOHUTORWHIa Ka4yecTBa BO3AyXa U3MEepPseMble BENUYUHLI 4acTo NposBnsAoT
CYLLIECTBEHHYH) BPEMEHHYID CTRYKTYPY U SIBHO BblpaXKeHHble HecnydaiHble HeonpedeneHHocTU. MosToMy B
yKkazaHHOW obrnacTu HeoBxoguM JpPYrod MeTon KOMWUYECTBEHHOW OUEHKW HeonpeaeneHHOCTU CRedHWX Mo
BpEMEHU 3HAYSHUNA.

Psn u3 N pesynbTaToB U3MEpeHUin XxapakTepucTiki kayecTsa Boaayxa C;, MCNonb3yembix ANns BblHucne-
HWUS cpedHero no BpemeHu 3HaveHust 'y 3a onpeJeneHHblid nepros BpeMeHU ycpeaHeHus 1, sanncolBatoT B
creaylowem Buae:

{Cirori=1pmo N} (1)

WMHaekc { o3HavaeT nocnefosaterbHble paBHble UHTepBans BpeMeHu 7, BKNoJas 1 Te MHTepBarbl, Kor-
@ MOHWUTOPWHT He NPOBOAMAM (MPONYyLLeHHble 3Ha4eHus). PesynsTatsl usmMepeHuid C; MoryT BbiTb NonyveHb!
NyTEM HEMPEPLIBHOTC MOHUTORWHIA WAW Nepuoduyeckoro oTtbopa Npob ¢ NOMOLLbH KOHKPETHON CUCTEMbI M3~
MepeHUA Ka4ecTBa BO3Ayxa B UHTepBans BpeMmeHu T (nepuogbl ot6opa npob).

PesynbTathl uamepeHuit C, foMmkHbI BbiTb NONY4eHb! B OAHOM 1 ToM e MecTe. Bpems ot6opa npobbl Ty
NPy Nony4eHN oTAENbHOTC pesynbTata namepeHns C, A0MKHO BbiTb, Kak NpaBUno, MeHbLLIE, YeM Nepuos, Bpe-
meHuW ycpeaHeHus T [ins oxsaTa nepuona spemeHu yocpeaHeHus (1) N pesynstatamu usmepenun C,cnpaseq-
nuBo HepaseHcTBo N/N, <1, roe N, = T/T;. Vicnonb3yor N pesynstatos namepeHuid C; Ans BblHUCNEHWA
CpeaHero No BpemMeHu 3HavYeHUs E’T (cm. 6.1).

Ana KonM4ecTBEeHHOW OUEHKW HecnpedeneHHOCTU CPedHEera No BpeMeHW 3HaYeHus E’T TpebyeTcs UH-
cbopMaLns, OTHOCALIAACS K HeOMpeaeneHHOCT pe3ynsTaToB uamepeHuii C, u K oxeaTy HabopoM AaHHbIX ne-
pruoda BpemeHu ycpeoHeHus T. MHdopmauus, oTHocawasca K HeonpedeneHHoCTH, MOXET BbiTs nonyveHa B
COOTBETCTBMU C nonoXeHuamu GUM.

[nsa uenel HacToAWEro cTaHAApPTa CPedHIoK KBaAapaTUHecKkyd HeoNpeaeneHHOCTL pesyneTaTa uamepe-
Hus C, BbIMUCTAOT No dopmyne

12 (C) = u;(C) + up (C). (2)
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YneH uf(Q) 0B03HavaeT cryJaliHyio, a uneH u2, (C) — HecnyuaiHyto cocTaBnsoLWL e cpeaHed kBag-
paTU4eckoil HeonpedeneHHocT pesynbTata usmepeHus C,. HecnyyaiiHas coctasnsiowas uﬁr(Ci) onucbiBa-
eT HeyCcTpaHeHHOe cUCTeEMaTUMECcKoe OTKNoHeHWe. B oBnacTu MOHUTOpUWHra KadecTBa Bo3fyXa Hecny4YanHas
COCTaBNFALWas HacTo NPEBLIWAST CNyvalHye COCTaBNAKLLYH cpefHel KBagpaTudecko HeonpeaeneHHoOCTU
pesynbTata usmepeHus C,

HeneHve cpegHei KBagpaTUHECKOW HeoNpedeNeHHOCTU Ha CMyYalHyo U HeCNyHaiHyK cocTaBnsawoLwme
ynpoLyaeT cUeHKy HeonpeaeneHHOCTeR pe3ynsTUPYICLLEero cpegHero nNo BpemMeHin 3HadveHus (pa3gen 6). [ns
naeHTUdUKaym cny4aiHon U HecnyvyariHoOW cOCTaBNAKLWUX CpedHeld KBagpaTUdeckon HeonpedeneHHoOCTU
pesynbTarta usmepeHus C, NPUMEHSIIOT cneayolwue npasuna.

Cny4daiHags cocTaBsnsoLwas uf(Q) obycnoeneHa cryyYaiHbIMA M3MEHEHUAMU B NPOLECCE U3MEDEHUs U
CNy-MalHbIMY BApPUALMSMIA BN HOLWMX (HA NPOLIECC U3MEPEHUS) BEMUYMH, KOTOPLIE UMET MECTO B YCNOBUAX
MOHWUTOpPWHra. Ee MoXHO OUeHUTH C NOMOLWBH AWCNEPCUM OTKINUKA U3MepUTen:sHOW CUCTEeMbl HA NOBTOPHOE
NPUMEHEHNE KOHTPOMbHbBIX 3TANOHOB B YCNOBUAX MOHUTOPWHIA, HanpUMep ¢ NOMOLLLIO NPOBEPOK YCTaHOBKU
HYNS 1 KBHTPONbHOrC NokasaHua. CrnydaliHas cocTaBnsowas uf(Ci) He 33aBUCUT OT BPEMEHHOW CTRYKTYPbI 13-

MepsAeMOii BENUYMHBI, HO OHa MOXeT BbiTb ddyHKUMel pesynbTaTta uamepeHus C,
KsagpaT cpegHeid kBagpaTudeckoi HeonpegenenHocTu u(C) moxet Taioke BKIYaTh B cebs Hecny-
YaliHy'0 COCTaBNSIOLIYIO 12, (C)). HecnyyaitHas coctaBnsiowas MoxeT BbiTb 06ycnoeneHa HecnpeneneHHoc-

TAMW HEW3MEHAKWNXCH BAWAKWWX BENMUHUH WM HeyCTpaHeHHbIMW CUCTeMaTU4eCKUMMA OTKINOHEHWAMU,
BO3HWKaKWKMK B npoUecce MaMepeHnun.

5.2 CneuywnanbHble TpeboOBaHUA K BXOOAHLIM OaHHbIM

Psan pesynstaTtos uamepeHuit C, MCNonb3yembix ANs BbIMUCAEHUS cpeHerc no speMeHu sHadeHus Co,
LOMKeH BbITh NPeacTaBUTENbHLIM B OTHOLIEHWW BPEMEHHOM CTPYKTYPLI U3MEPAEeMOR BEAUYMHLI B Npegenax
nepuopa BpemeHu yocpegHeHus T,

MpumedaH ue— OnacobniogeHnn atoro TpebosaHuA 4OMmKHA BbITE M3BECTHA BPEMEHHAas CTPYKTYpa M3Mepa-
EMOA BEMUYUHBI.

OTCyTCTBYIOLWME Pe3ynbTaThl U3MEPEHUA XapaKTepUCTUK KavecTBa BO34yXa He cneayeT 3aMeHsTL pac-
YeTHBLIMU BEMNUYUHAMU, NONYYEHHBIMU, HANpUMep, METOAO0M UHTeprnonsauuu. OTAeNbHLIE peaynbTaThl U3Me-
peHuid C; AOMKHbI BbiTb HE3ABUCUMbI ApYT OT Apyra.

MpumMeyaHue— MpUHATO CHUTATL, UTC Pe3yNbTAThl MAMEPEHUA HE3ABUCUMbI, ECNK BpemA oTGopa npo6 no
KpaliHei Mepe B YeTbipe pasa NpeBbiluasT BPpeMs OTKITUKA 3MepUTENbHON cucTembl T.

WMHdopmaunio, kacatoLylocs HeonpeaeneHHOCTU pe3ynbTaTos namepeHnid €, ucnonk3yembix Ans pac-
yeTa cpegHero no BpemeHu sHaveHua C, NpeacTaBnAT B COOTBETCTBUM C nonoxeHuamn GUM.

B oTHOLIEHWM HeonpeaeneHHOCTU pe3ynbTaToB uamepeHuid C; pasnuualoT TpU CReayoLuX ciyyas.

a) [lns nonHoro Habopa gaHHbIX AenarT efMHCTBEHHOE NpeanonoKeHe — CHATAKT, YTO Heonpeae-
NEHHOCTb UMEeeT CNyHaiHY 1 HEeCNyYaiHyD COCTaBNsoLWMe.

B aTom cnyyae fomkHa 6biTb U3BECTHa cneldyoLwas MHopmMaLus:

1) aucrnepcuu uf(C[-), ul;

2) uucna cteneren ceobobl f (. (C)), f(u,,).

Kak cny4aiiHas cocTtaensiowas uf(C}), TaK U HeCNy4YalHas COCTaBnSAOLW as uﬁr CTaHOapTHON Heonpege-

NEHHOCTU OOMKHbI BbITh NPUMEHUMbI KO BCEMY Nepuoay BpemeHu ycpedHeHus 7. CnyyaiiHaa cocTaensowas

u;(C,) MOXeT aaBuceTb OT peaynbTata usmepeHus C,. HecryuailHylo COCTaBNAIOWYIO 1y, CMUTAIOT OfMHA-

KOBOW NS BCeX pesynbTaTos WamepeHnid C), NnonyqeHHbIX B Nepuos, BpeMeHu yepeaHeHns. 3gecs f(u(C)) —

umucno cTeneHeit ceoboasl, oTHocawMxcs K 17 (C); f(u,) — 4YACNO CTeneHei cBOBObI, OTHOCALNXCS K iy, .

2 2

Ecnuu, (C) v u,, Bbinu oueHeHbl Ha OCHOBE OJHOrO W Toro ke Habopa gaHHblx, To f(u, (C)) pasHo f(u ).
b) HaBop aaHHbIX pa3BuBaloT Ha HekoTopoe Yucno HaBopos M (M > 1) u genatoT npeanonoKeHue, YTo

ANs Ka¥aoro 13 HabopoB HeCNPeOeneHHOCTb MMEeT CyYaldHYHo U HECTTyYalHY0 COCTaBMs oLME.

B sToM cnyuyae ons kaxgoro Habopa gaHHbix oT j = 1 no M gonkHa 6biTe M3BECTHA crienyiowan UHdbop-
Mauuns,

1) avcneponn 1)), ux ();
2) uncno uaMepeHuin 7 (f) n uHTepsan epemenn 1 (7);
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3) uucna cteneHeit ceoboabl f (1, (7)), f (1, (7)),
rae T :i[:T(j) 7 N=§n(j).
=1 =1

CraHgapTHas HeonpedeneHHoCTs pe3ynbTaTor uamepeHuid C, fomkHa BbiTb oLeHeHa He3aBUCUMO AN
Kaxaoro uHTepeana spemeHu T (7). Cymma uHTepBanos BpemeHu T (f) AoNKHA NOMHOCTLIO OXBATbIBATh Nepu-
o BpeMeHu yopeaHeHns T. Kak criydaitHas cocTasnsiolas 12 (7), Tak U HecnydaiiHasi coctaBnsiowan u., (7)

CTaHOapTHOW HEONPEaEeneHHOCTU A0MKHbI BbITs NPUMEHWMBI KO BCemMy uHTepsany spemerun T (f). Mpegnono-
HEHWA OTHOCUTENLHO HEOTNPEeAENEHHOCTH NS MHTepBanos BpemeHu 1 () He LoMmKHbI 6bITb OCHOBaHbLI Ha 64-
HOM 1 TOM e HaBope NCXOAHBIX 3TanoHoB. 3aeck (1, (f)) — Yncno cTeneHel cBoBOAL!, OTHOCSLIMXCS K117 (7),

S (w,. (j)) — uncno cTeneHeli caoBoabl, oTHOCAWMXCS K tin, (7). Ecru u, () v u,, (j) 6bn1 oUeHeHb! Ha OCHOBE

OAHOrOo U Toro xe Habopa AaHHbIX, TO f (1, (7)) paBHo f (1, (7)).

c) Ona Habopa gaHHbIX AenarT npeanonoxedue [ogHo unu Gonee (M >1)] OTHOCUTENLHO Heonpese-
NEHHOCTU, HA OCHOBE KOTOPbIX €€ HE Pa3sfensiioT Ha CRyHalHy0 U HeCNyYaiHyo COCTaBns oLmMe.

B sTom cnyuae aons kaxgoro HaBopa fanHbix ot j = 1 go M normkHa BbiTe n3sectHa crnieqytowas uHdop-
Malus:

1) HeonpepeneHHocTb u (),

2) yicno uamepeHui # (f) u uHTepsan spemenn I (f);

3) uucno creneHei ceoboab! f (7),

M M
rae T =>"T(j) n N=>"n(j)
-1 i1
CraHaapTHyto HeonpeaeneHHoCTL Pe3ynbTaTos amepeHuid ; cneayeT oLeHMBATL HE3ABUCUMO AMNS Ka-
noro uHtepeana spemeHn 1 (7). Cymma uHTepsancs BpemeHu 1 () JorkHa NONHOCTLHD OXBaTblBaTb NEPWOL
BpemMeHW ycpeaHeHus 7. CTaHOapTHas HeonpeaeneHHOCTs u (f) AoMmkHA GbiTh NpUMEHUIMA K BpEMEHHOMY UH-
Tepsany T (7). CTaHgapTHYIO HeonpeaeneHHOCT & (f) CHMTalOT MOCTOSHHOMA B UHTepBane Bpemedn T (f). Mpeg-
MOMOXEeHUA OTHOCUTENLHO HEoMNpeaeneHHocTU Ans uHTepsanos spemeri 7' (f) He JomkHb! GbiTs OCHOBaHb! Ha
OfIHOM U TOM e Habope UCXOAHLIX 3TANoHOB. Y4cno cTeneHel cBobombl, OTHOCAWMXCA K u {f), paBHo f (5).
Ecnu caenaHHble OTHOCUTENBHO HeoNpeAeneHHOCTU NPeAnonokKeHUs He NO3BONSAT BbILENUTE Crydaii-
HYIO 1 HECTIyYaiiHyI0 COCTaBNSAILLME CpeaHei KBaapaTuieckoil HeonpeaeneHHocTu 1 (C), CTaHaapTHyIo He-

onpeaenerHocTs & (C}) cneayeT paccmaTpyBaTh Kak HeCRydaiiHyto.

6 lMpoueaypa

6.1 O6wwre nonoxeHnA

CpepHee no BpeMeHu 3HadeHue C, nony4eHHoe Ha OCcHOBE paga pesynbTaTtos uamepeHui C (ot i =1
0o N) B coOOTBETCTBMM C pasgenom 5, BeIMMCNAT no dopmyne

Cr=—>1C,.
T N; i

HacToswuid cTaHaapT paccmaTpuBaeT cnefylolMe cocTaBnsolve HeonpeaeneHHoCT CpeaHerc no
BpemeHu aHaveHns Cp

a) HeonpeneneHHOCTb OTAEMNbLHbIX pesynsTaTos usMepeHud C; Ans spemeHn otbopa npob T, ucnonb-
ayemblX AN pacdeTa cpegHero no BpeMenun aHadeHusa Cor,

b) HeonpeaeneHHoCTb, 06yCNOBNEHHYIO HEMNOMHLIM OXBaToM Nepuoaa BpemeHn T pesynsTataMu uame-
peHuiA C, ucnonb3yeMbiM1 AN pacyeTa CpeaHero no BpeMeHu sHadeHns Cp, ecnn NI, < 1.

CpenHiolo KBagpaTUMECKYHO HeonpegeneHHocTe u2(C;) cpenHero no BpemeHu 3HaveHus Cj, Tak Kak
yKaszaHHbIe BKNagbl HEe KOpPEnuMpoBaHbl, BbIMUCNAOT No dopmyne

u? (ET) = ”1%4(?::") + ”sz (T:'T)J (4)

roe uﬁ,l(CT) — CcpeaHss KBagpaTUYeckas HeonpegeneHHOCTL CpeaHero no BpemeHn sHavenus C, obycnos-
NEeHHaa U3MERUTENBHOR CUCTEMOR, UCTIONL3YEMOR ANA NoNydYeHUs paaa peayneTaTos UaMe-
peHuiA C;
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uSZ(E’T) — cpegHsAa KBagpaTudeckas HeonpeaeneHHoCTs CPeaHero rno BpeMeH i 3Ha4eHus Z’T, obycnos-
neHHas HenomnHbIM 0XBaToM nepuoaa speMeHn T paaom pesynbtaTtos usmepeHuin C,.

Mpu nonHom oxsaTe Nepuoaa BpeMeHn ycpeaHenus 1 pesynbTatamn uamepeHuid C, HeonpeneneH-
HOCTE CPEAHETO N0 BpeMeHU 3HavYeHusa oBycrnoBneHa ToNLKo U3MEPUTENBLHOW CUCTEMORA.

KonuyecteeHHana oueHKa HeonpeaeneHHOCTU CpeaHero no BpemMeHu s3HadeHus, 06ycnoBneHHon name-
PUTEMNLHON CUCTEMOR B COOTBETCTBUM G nonoxeHuamu GUM, ocHoBaHHas Ha UHOPMALMU OTHOCUTENBHO
HeonpeAeneHHOCTU Pes3ynbLTaToB U3MEePEHNA, UCNONb3YeMbIX AN BuIMUCNEHUS CPeAHEero No BpemMeHun 3Ha-
JeHus, NpusedeHa B 6.2. MonoxeHus GUM HenpuMeHUMb! B ABHOM BUAE K OLleHKe HeonpeaeneHHOCTU cpen-
HEro Mo BPEMEHW 3HAYeHWUs, OBYCMOBNEHHOW HENonHLIM OXBaToM nepuoda BpemeHu ycpegHeHus T
pesyneTatamu uaMepeHuil. PelueHne atoi sagayun npusesdeHo B 6.3,

6.2 CraHgapTHaf HeonpeAeneHHOCTb, 00ycNOBNEHHAaA N3MEePUTENLHOW CUCTEMON

CpepHioio KBagpaTUHeckyo HeonpeaeneHHOCTb CPeAHEra no BpeMeHu sHaveHus Cp, 0BycnoBneHHyo
M3MEpPUTENbHOR CUCTEMON, UCNONL3YEMOR ANS NOMyHeHUs pe3ynbTaTos uaMepeHnid C,, BbIYACNAOT No dop-
Myne

upg(Cp) = 1 (Cp) + uz (Cp), (5)

roe ul(Cy) — cnyvaiiHasi cocTasnsiolas CpeaHen KBaapaTUiecKoi HEONPe/AEnNeHHOCTU CPEAHEro No Bpe-
MeHU 3HaveHus Cy, 06yCnoBNEHHOA U3MEPUTENBHOA CUCTEMON;

ul (Cp) — HecnyvaHas cOCTaBNsIKWIAN CPeAHE KBAAPATUMECKOM HEONPEAENEHHOCTU CPEAHETO N0 Bpe-
MeHu 3HaveHus Cj, 0BycnoBNeHHOA U3MEPUTENbHO| CUCTEMON.

KonuuecTBeHHYIO OUEHKY Cry4yaWHol cocTaBnsioLei uf(E'T) NPOBOAST HAa OCHOBE CHyYalHbIX COCTaB-

nsowmx u2(C,) cpenHei KBafpaTUMECKO HEONPEAENEeHHOCTU pesynbTaTa uamepeHus C, Hecnyvaiinyio co-
cTaBnsowyo U2, (C;) paccHUTHIBAIOT Ha OCHOBE HECRyYalHbiX cocTaBnswoWmMX uq, (C) cpeaHeil ksappa-

TMHeCcKo HeonpedeneHHoCcTH pesynsTaTta haMmepeHus C..

Mcxoas U3 NpeanonoKeHWd OTHOCUTENLHO HeOonpeaeneHHOCTU, GOEeNaHHbIX B GOOTBEeTCTBUM ¢ 5.2,
CTaHAapPTHYO HeonpeaeneHHOCTL uM(E’T) cpeaHero no BpemMeHu aHadeHus E’P 00YCNOBNEHHYI0 U3MEepUTEnt-
HOI CUCTEMOMN, U COOTBETCTBYIOLLIEE YMCNO CTeneHel ceoboabl fy; OLeHWBalT cnedyiowmm obpa3om Ans cny-
4yaes, ONUCaHHbIX B 5.2

a) [Ons nonHoro HaBopa AaHHbIX AenakT e4UMHCTBEHHOE NPeanono)eHue OTHOCUTENBHO HeonpeaeneH-
HOCTW — CHUTAIOT, YTO HeonpeaeneHHOCTL UMeeT Cry4YaiHyo U HecnyvalHyo cocTasnsawlue.

— 1 & 6
win(Cr) =5 Du(C) . ©
i=1

B dhopmyne (6) cnydalHas coctaBnsioLlas uf(CI.) MOXET BbITb byHKUME pesynbTaTta uamepeHus C,.

Ecnu 1, (C) = u, v nocTosHHa, dopmyna (6) MoxeT BbiTb NpecbpasosaHa B dhopmyny

_ o 7
e (@) =2 )

B cnyyae paserctBa u, (C;) = Cy, 1 NOCTOAHHOA OTHOCWUTENbHOI CTaHAAPTHO| HEoNpPeAeneHHoCTA ¥,
dopmyna (6) moxeT BbITe NpeocbpasosaHa B opmyny

(8)

2w i 1
uM(CT):FEZC!' +um.
i=1

Yucno creneneii ceobodbl fy; CTaHAapTHOW HeEoNpeaeneHHOCTU uM(E'T) HaxXoaaT C UCNOMbL30BaHUEM
dopmynel Yanda-Catrepyaiita (cm. GUM) U3 ypaBHeHUs
lCr) g _(C) |ty (@)
v 3 S @(C)) fun)

Ecrm f (1, (C)) > 29 n f (1) >29, yucno creneHeir ceoboapl fy; NPUHUMAaICT pasHbiM 30.
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b) Habop paHHbIX pa3buBatoT Ha HekoTopoe Yucno HaGopos M (M > 1) unpegnonaratoT, YTo Kax Ol U3
3TMX HabopoB MMEeEeT CryYarHyo M HECNy4alHYD COCTaBNALWNE HEONPEENEHHOCTH,

5 = I . S P (10)
um(C:r):—N2 Sur(Pn()+ > un (Hn(j) .
= i1

W3 dopmynel (10) cnegyeT, 4To cny4arWHas WU HecnydaiHas COCTaBNAKLIME CPedHEeR KBagpaTUYeckor
HeonpeaeneHHOCTY pe3ynLTaToB namepeHuid C; A0MKHbI BbiTh YYTEHbI G PasnUYHLIMUA BECaMA NPy BblMUCHe-
HWWX cpefHei KBagpaTM4eckon HeonpedeneHHoOCT cpeaHero no spemeHn 3Havenus Cp

Uucno creneHeit csoboabl fy; CTaHAAPTHOW HeONpeneneHHOCTU Uy, (E'T) HaxXo4sT C MCnons3osaHnemM
dopmynel Yanua-CattepyaiTa (cM. GUM) U3 ypaBHeHuUs

um(Cr) | w (), unl) | (1)
o AL D) ()

Ecnu f(u. () > 29 f(u,. (7)) > 29 anaj ot 1 go M, 1o yicno cteneHei ceobogbl £, NpMHUMAalT pas-
HbiM 30,
¢) Ons HabBopa gaHHbIX 4enaoT OAHO WAWM HECKONLKO NPEeAncnoXeHMA OTHOCUTENLHO HeonpedeneH-
HocTU (M > 1), HA OCHOBE KOTOPLIX BbIAENSIOT CAYYaNHYD U HECNyvaiHy COCTaBMsOWME HEonpeaeneH-
HOCTA.
M
uy(Cp) =~ 3w (). (12)
N-O

C y4eToM NnonoxeHui 5.2, nepedurcneHue c) CTaHgapTHLIE HeoNpPeeneHHoCTY u (f) paccMaTpuBaloT Kak
Hecny4anHble.

Yucno cteneHei ceoboapl fy; CTaHAAPTHON HEONPEAENEHHOCTU iy, (E'T) Haxo4saT C UCNOoMb3oBaHuem
dopmynel Yanda-CaTttepyaiTa U3 ypaBHEeHKUS

(Cr)_§ w'(D (13)
=)

Ecnu f(u (7)) > 29 ana j ot 1 Ao M, To 41cno creneHen csobofpbl f; NPUHUMAICT pasHbIM 30.

6.3 CtaHgapTHan HeonpeAeneHHOCTb, 06yCrnoBNeHHasA HENOMHbLIM OXBaTOM pe3ynbTaTamMMn WU3-
MepeHWid Neproaa BpeMeHn yCpeaHeHus

HepaeHomepHoe pacnpeneneHuve pesynstaTos usmepeHuid C, no nepuoay BpemMeHu ycpeaHeHus T
NPUBOAMUT K NOABNEHWIO JONCAHUTENBHOMO UCTOMHUKA HeoNpeaeneHHOCTU CpedHero no BpeMeHKn 3HadeHus
Z’T, KOTOPbIA HE Y4UTLIBAETCA HEONPeAeNeHHOCT b0 U3MePEeHUs, ONUcaHHOA B 6.2. B cooTBeTCTBUN C Teope-
TUMECKUMU NONOXKEHWAMMU CTATUCTUKK [1] cTaHOapTHYIO HeonpeaeneHHocTs tg (C7) cpedHerc no BpeMeHu
3HaueHus C, 06ycnoBNeHHYo HEMOMHbLIM OXBaATOM BPeMeHU pesynbTataMu U3MepeHuid C,, UCNonbayembi-
MW ANA pacdeTta cpeaHero Nno BpemMeHU 3HadeHus, cnenyeTt onpefensaTts U3 ypaBHeHus

@ {15 |, .

max

rae s? (C) — aucnepcusl pesynsTaTos UBMEPEHUN, BbIMUCTISIEMasn No dopmMyne

N —
$C) =3 L€ =T e

Yucno cteneHeit ceoboabl fg, OTHOCALLMXCS K AMCTEpCUm ué(CT), HaxogaT no dopmyne

Li=N—1. (16)
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NMpumeuvaHnun

1 Tpu NonHOM OxBaTe BPeMeHW peaynsTatamu usmepeHuit C, 7. e. N = N__, chopmyna (14) npeepallaeTcs B
u§(5T) = 0. Torga HeonpegeneHHOCTL CpeaHEero No BPEMeHM 3HaYSHWUA Z”T ByneT obycrnoBneHa TONLKO HeonpeaeneHHoc-
TBIO MAMEpeHUs.

2 Mpu manom paamepe BeIGopki Npu N < < N__ chopmyna (14) asnaeTca npubnukeHHoil hopmynoi ana ctanaap-
THOrO OTKNOHEHWA BHIGOPOYHOTO CPedHEero 2HavyeHus OnA BeiDOpkM M3 GeCKOHeYHOW reHepaslbHOM COBOKYMHOGTH
MSQ(éT) = SE/N-

3 Koppensauuio HabnoaaeMelx BpEMEHHBIX PAAOR PE3ynbTaToR U3MEPEHWA, 0BYCNoBNEHHY 0 BPEMEHHOW CTPYKTY-
POH M3MEPAEMONA BEMUUMHBL, HE YUUTBIBAIOT, MOCKOMNLKY OHa HE BAIMAST HA HEOMNPEAENEHHOCTE U3MEPEHMWS.

6.4 CymmapHasn cTaHAapTHasi HeonpeneneHHOCTb

CymmapHyto cTaHAapTHyO HeonpeaeneHHocTs ¢ ( () cpeaHero no BpeMeHn sHaveHust Cr BblMUCTISIIOT
no gopmyne

u(Cr) = urg(Cr) +13(Cy). (17)

Uucno creneHeit ceoboasbl f,q ANS cTaHAapTHOW HeonpedeneHHocTy u ( C7) HAaxo4sT © UCNONb30BaHWeM
dopmynbl Yanda-CaTtTepyaita u3 ypaBHeHUs

u*(Cp) _ uy(Cr) + us (51“). (18)
et Y s

Ecru fy; > 28 n fg > 29, To vncno creneHei ceoboapl £,y NpuHUMAaT paeHbiM 30.
6.5 PacwunpeHHasn HeonpedeneHHoCTL

PaclnperHyio HeonpedeneHHocTs U, (Cr) cpeaHerc no spemeru sHadeHns Cr Npu yCTaHOBNEHHOA A0-
BEPUTENLHON BEPOATHOCTA p BbIMUCNAT No dopmMyne

U, (Cp) = Kk, () u (C. (19)

KoatbdonumeHT oxsata &, (£,y) ONPEAENSAIOT Kak NPOLIEHTHYIO TOUKY f-pacrpeaeneHusi G YUCom cTene-
Helr ceoboapl [, ANS ABYXCTOPOHHEro [OBEepUTENbHOro uHTepsana [2]. 3HadeHns koadduumeHTa oxsaTta
k, (/) NpuBedeHb B Tabnuue 1. .

Ecnu acbdekTeHOe uucro cTeneHeil ceoboabl /i > 29, To paclumpeHHas HeonpeaeneHHocTs U o5 (Cr)
cpeaHero sHaveHun Cp Npu JOBEPUTENBLHOR BEPOATHOCTA 95 % MoXeT ObiTh BbiMUcNEHa No dopmyne

Us.os (E'T) =2u (?T)a ecin fop > 29. (20)

Tabnuya 1 — Koacbduryuent oxeaTa kp (A kak hyHKLMA DOBREPUTENBHOW BEPOATHOCTU P WM YUCHa CTeneHEer
ceroBoanl f

kl:'
;
»=0%0 p=095 =099

1 6,31 12,71 63,66
2 2,92 430 9,92
3 2,35 3,18 5,84
4 2,13 2,78 4,60
5 2,01 2,57 4,03
6 1,94 2,45 3,71
7 1,90 2,36 3,50
8 1,86 2,31 3,36
9 1,83 2,26 3,25
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Oxonyanue mabnutbt 1

kp
f
pP= 0,90 pP= 0,95 p= 0,99
10 1,81 2,23 3,17
20 1,72 2,09 2,85
30 1,70 2,04 2,75
100 1,66 2,025 2,626

7 lMpeacTtaBneHWe OoTYETaA NO HEeCNpeaeneHHOCTHU

B cOOTBETCTBAM C HACTOALLUM CTAHAAPTOM OTYeT 00 OLeHKe HeONPeaeneHHOCTU CPeaHero No BpemMeHu
3HaveHus ' ANs pe3ynbTaToB U3MEPEHWA XapakTEPUCTK Ka4ecTBa BO3AyXa JOMKeH BKNoYaTh B cebs cne-
OYHOLLYHO MHPOPMaLULO:

- nepuog BpeMeHu ycpeaHeHus 7,

- cpefHee Mo BpemeHu 3HadeHue Cy;

- NpeanonoXeHe OTHOCUTENbHO HEeONpPeaeneHHOCTH E'T'

- METOAMKY, UCNIONb3YEMYH ANS OLEHKW HeonpeaeneHHOCTA OTAENbHbIX peaynbTaTos uamepeHui C,

OT4eT no HeonpegeneHHOCTU JonkeH BbiTb COCTABNEH NG OAHOW U3 cnenyowux dopm:

a) Ecnu cymmapHas cTaHoapTHas HeonpedeneHHoCTb u (C,) Bbipana B kayecTBe Mepbl Heonpege-
NEHHOCTU cpedHerc no BpemMeHu sHaveHus Cyp, oHa AorkHa BbiTb 3anucaHa B eauHULaX BenudnHbl Cp UK Kak
OTHOCWTENbHAA CyMMapHasi CTaH4apTHas HeonpedeneHHoCTb U (CT)/ C OTa uHdopmauus JoMmKHa conpo-
BOXAATLCH yKkasaHWeM Yucna cteneHeil ceoboab! fy

b) Ecnu pacwunperHas HeonpeaeneHHocTs U, (Z’T) NPy COOTBETCTBYIOLIER [OBEPUTENbHOW BEPOAT-
HOCTW p BbiBpaHa B Ka4ecTBe Mepbl HeonpeaeneHHOCTU CPeaHero no BpemeHW 3HadeHus (;, oHa AoMXHa
BbITb 3an1caHa B e4MHULAX BENUYHbI C UMK KaK OTHOCUTEIbHASA paclUMpeHHasn cTaHAapTHas HeonpeaeneH-
HocTb U, (Cp)/Cy OTa nHOpMaLMA [OMKHA CONPOBOXAATLCA YKa3aHWeM UCTIONL3YeMOro kosgduumeHTa
oxsara k, (/) U yucna creneHeil cBoboab! /.

c) Ecnm cTaH4apTHas HEONPEAENEHHOCTb Hy, (C’ ), 0BycnosneHHas n3MepuTenbLHON CUCTEeMON, BbiGpa-
Ha B Ka4ecTBe Mepbl HeoNPeaeneHHoOCTU GpeaHero No BpemMeHu 3HaqdeHns (', oHa forpkHa GbiTh 3anncaHa B
efuH1Uax Benu4nHel Cr UMK KaK OTHOCUTENbHAas cTaH4apTHas HeonpeneneHHoCTb Ly, (CT)/C 3t1a uHdop-
MaUMsa OOIKHAa CONPOBOXAATLCH yKasaHWeM Ynicna cTeneHed cesoboapl /.

d) Ecnu ctaHgapTHas HecnpeaeneHHoCTb Hg (E’T), 00yCnosneHHas HenonHbIM OXBaToM BpEMEHU [aH-
HbIM MOHWTOPMHTa, BbibpaHa B ka4ecTse Mepbl HeonNpeaeneHHOCTY CPeAHEro No BpemMeHu 3HajveHus (', oHa
AomxHa BbiTh 3anUcaHa B @AUHULIAX BENUYUHbI 'C MNK KaK OTHOCUTENBHAR CTAHAAPTHAS HEONPEN_NEeHHOCTh
Ug (CT)/C OT1a uHdopmMauus AonkHa CONpoBOXAATLCS YKasaHUeM vucna cteneHei ceoboapl /.

[lokyMeHTbI, coOoepXalluve UCToNb3yeMy METOANKY OLEHKA HeonpeleneHHOCTW OTAENEHbIX pesynbTa-
T0B U3MepeHuid C;, AOMKHbI BKNOYaTh B cebs:

- OLEHKy CRyMalHbIX BKMNaAos AWCNEPCUM pe3ynbTaTos uamepeHuin (), UCMOMb3yeMblx ANs pacdeTa
cpenHero no spemenu sHaveHus Cp

- OLEHKY HecCry4alHbIX BKNaAos AUCNepcumn pesynbTaTos nsMepeHnid C, UcnonbayeMbix Ang pacdeTa
CpeAHerc no speMeHu sHaveHns Cp

- obocHoBaHUE NPUroAHOCTU UCTNIONb30BaHUS BbiLUeyKa3aHHbIX BKNaaoB LACTEPCW AN NoMyYeHnus pe-
3ynbTaTtos uamepeHui C..

B oT4eTe Tawke OomkHo ObiTb 0B0CHOBAHO NpU3HaH1e NPeacTaBUTENbHOCTY (B OTHOLWEHUM BDEMEHHOMA
CTPYKTYPbI U3MEPAEMON BEMUYMHLI) pAAa pe3ynsTaToB U3MEPeHNIA, UCMOMb3yeMbIX ANA pacyeTa CpeaHero no
BpemeHu 3HadeHust C; 3a Nnepuos BpeMeHu ycpeaHeHus T.

10
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MpunoxeHne A
{cnpaeodHoe)

I'Ipumep KONU4YEeCTBEHHOW OUeHKWM HeOnNpeeneHHOCTH
cpegHemMecAYHOro coaepXxaHna AMOKCHOa a30Ta B OKpyallwem BO3ayxe

A.1 NcxogHble cBegeHUs

A.1.1 U3mepuTensHas cuctema

MpW HenpepLIBHOM MOHWUTOPUHIE OKPYXaloWEro Bo3ayxa ana onpefeneqHua cofepxanus auokeuaa asota (NO,)
MCNOMb3YHOT XEMWMIOMUHE CLIEHTHBIA JaT4WK C NIMHEAHON rpagyMpOBOYHON XapakTepUCTUKONA.

A.1.2 MNMpouegypa kKoHTponA

Mpoueaypa KOHTPONA COCTOANA M3 ABYX 3Tanoe.

a) Kaxgble 25 4 Ha BX0d M3MEPUTENLHONA CMCTEMBI NOAaBann HYIEBOR ras U KanubpoBoYHble rasbl!l. Pe3ynsTathl,
nonyyYeHHsble NpU Nogave HyNeBoro rasa, GeINK UCNONL30BaH LI ANA KOPPEKTUPOBKA Apeicba Hyna. PesynsTaThl, nony4veH-
Hble Npy Nodadve KanubpoBOYHBIX razos, GbiNM UCnonb3oBaHbl ANA oGHapyXeHWsa UameHeHui yrnoeoro koadppuumenTa
MOAEeNsHOro ypaBHeHUA.

b} Kaxpple Tpu mecaua yrnoeoi koagduueHT ypaBHeHWA MOAENW KOPPEKTUPOBANW CITMYEHUEM C MCXOFHBIM 3Ta-
JIOHOM € MaccoBOM KoHLEeHTpauuei onpegensemoro komnoheHta Cp W cTaHaapTHoA HeonpepeneHHocTelo u (CR) =
= 4 mkr/m3 (kanubpoBka no oqHOM Touke).

Ana Habopa JaHHbIX genanu npegnofnoxeHua [ogHo unu tonee (M > 1)] oTHOCUTENLHO HEONPedeneHHOCTH, Ha
OGHOBE KOTOPLIX €€ HE pasfenani Ha cnyyYaiHyo n HecnydaiHyo cocTasnawme. CpegHemMecayHoe 3HaYeHue Emmh co-
Aepxanua NO, B okpyKalollem Bo3ayXe, 3aperucTpuposaHHoe Ha KoHTponbHOM nocTy B BoTpone (TepmanuAa) 3a AHBapk
2000 r., Buino paccuuTado Ha ocHoee N = 692 cpegHedacoBbix sHaveHnin C; no copmyne (3% Cppun = 38 MKr/me,

A.1.3 OueHka HeonpegeneHHOCTU CpefHeYacoBLIX 3HAYEHUIA

BxoAHbIMW AaHHLIMKA AN pacdeTa cpeaHeMECAHHOro 3HaUeHWA Z”mmth ObINK cpeaHeYacoBkle 3HadeHus C, nony-
YeHHbIe B NpeAenax paccMaTpusaemoro Mecaua. B aieape 2000 r. Ha paccMaTpyUBaeMOM KOHTPOMBHOM MOCTy Bbiny 3ape-
rMCTpUpoBaHbl N = 692 U3 BO3MOXHbIX N, = 744 cpeHeYacoBbIX 3Ha4YeHHA KOHUEHTPaUWMM NO,. 3T0T pAf pe3ynsTaTos
namMepeHuii Gbin NpU3HaH NpeacTaBUTENEHLIM ANA pacCMaTpPUBAEMOro MecALa, Tak Kak:

- 30 u3 52 HepocTaloWUX cpegHeqacoBbIX 3Ha4eHWA BbinM oTGpOoLIEHB M UMENW CNyYalHOe pacnpeeneHue B Te-
4YeHWe BCEro Mecaua;

- OCTaBLUMECH HeaocTallMe 3HauYeHWA OTHOCUIUGE K HENPEPBLIBHOMY MHTEPBany BpeMeHu B 22 4.

BxogHble AaHHble ANS OUEHKM HeornpeaeneHHOCTW cpeaHeqacoBhiX 3HadeHuid C; npuseaeHbl B Tabnuue A1
ana 30 (42 31) oHeit paccmaTpusaemora mMecaua, roe 1, (d) — oTKNUK UaMepuTensHOR cUCTeMbI Ha nogady Hynesoro
raza,a B (d) — yrnosoi koadpULUeHT ypaBHEHHMA Modenn, Nonyyaemeld Npu nogade MNFC B geHtb 4.

Tadtnnua A.1—Pagpe3ynsTaToB KOHTPONA, 3aperUCTPUPOBaHHbBIX JaTYMKOM (AHBaps 2000 r.)

Bara ot 5@ i @57
2000—01—01 —4.3 1,04 18,5 0,001 6
2000—01—02 —19 1,03 3.6 0,000 9
2000—01—03 — 4,0 1,04 16,0 0,001 6
2000—01—04 — 34 1,05 11,6 0,002 5
2000—01—05 — 3.3 1,06 10,9 0,003 6
2000—01—06 — 3.3 1,06 10,9 0.003 6
2000—01—07 — 15 1,06 2,3 0,003 6
2000—01—08 — 4.3 1,06 18,5 0,003 6
2000—01—09 —24 1,07 5,8 0,004 9
2000—01—10 1,6 1,06 2,6 0,003 6

" KanuGposouHbIi raz (calibration gas) B 06racTv rasosaro aHanmaa B Poccuiickai Pefepalm NPUHATO Ha3biBaThb
rpagyvMpoBOYHBIM ra30M [Unu noBepodHoON rasosoi cmeckio (MMCY.
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QOxondanue madnuusr A. 1

Rra %o (9, B s (@B
2000—01—11 —54 1,02 29,2 0,000 4
2000—01—12 — 04 1,02 0,2 0,000 4
2000—01—13 — 0.8 1,07 0,6 0,004 9
2000—01—14 23 1,04 53 0,001 6
2000—01—15 1.4 1,01 2,0 0,000 1
2000—01—16 25 1,02 6,3 0,000 4
2000—01—17 — 0,9 1,01 0,8 0,000 1
2000—01—18 0,0 0,97 0,0 0,000 9
2000—01—19 —1,3 0,95 1,7 0,002 5
2000—01—20 0,2 0,96 0,0 0,001 86
2000—01—21 — 0,7 0,96 0.5 0,001 86
2000—01—22 0,0 0,99 0,0 0,000 1
2000—01—23 3.5 0,98 12,3 0,000 4
2000—01—24 3,6 0,96 13,0 0,001 6
2000—01—25 9,2 0,96 84,6 0,001 86
2000—01—26 52 0,96 27,0 0,001 86
2000—01—27 33 0,96 10,9 0,001 86
2000—01—28 37 0,99 13,7 0,000 1
2000—01—29 36 1,01 13,0 0,000 1
2000—01—31 1.8 1,01 3,2 0,000 1

CpegHee 1,01 10,82 0,001 7
CtaHpgapTHoe 0,04
OTKNOHEHWE
KsagpaTHbId KOpeHb 3.3 0,041
13 cpegHero
f 30 30

B cOOTBETCTBMM C NPUMEHAEMOI NPOLLEAYPOA AaHHLIE KOHTPONS U3MEPEHUIA, PErMcTpUpYembIe Kaxable 25 4, oxsa-
THIBEW BCE AHW MECALA U BCE Yackl CYTOK. flaHHble AnA pacyeTa HeonpeaeneHHOCTH, NpUBEAeHHble B Tabnuue A1, oxsa-
ThiB&NW Nepuog HeobcnykusaemMoih paboTbl, He MNpepbiBAaeMblil TEXHUHMECKUMM OOCMY:KMBAHWEM WUNU KanWGpPOBKON.
MoaToMy gaHHbIE KOHTPONA U3MEPEHWA GbINKM NPU3HAHBI NPUrOAHBIMA ANA PACCMaTpPUBAEMOro NEPUORA BPEMEHH.

YpaBHeHWe MoJenNu, UCNOMb3yemoe AN aHanusa HeonpeaeneHHoCTH CpedHEYacoBbX 3HauyeHid C, cnegyloLles:

C,= (¥, +4dC) (1 +dB), (A1)

raoe C; — pesynbTaTt U3MepeHmns (cpegHevacosoe aHaueHue codepkanna NO,);
Y, — OTKUK namepuTensHoR cucTemsl;
d (' — ppeitc HyNA (KOPPEKTUPYHOT EXXedHEBHO);
dB — oTknoHeHWe yrnosoro koadxpulMeHTa B, paBHoro eauHULE (He KopPeKTURYIOT).
C y4eTOM OTKIOHEH WA TONLKO Nepsaro nopsagka opmyna (A 1) moxeT ObITh NpeobpasosaHa B hopmyny (A2}

C, =Y, +dC + ¥,dB. (A2)

3HaueHue nonpaskd Ha apedd dC B TeUeHUe CYTOK onNpeaenany npy nofade Ha BXos U3MEPUTENBHOR CUCTEMBI Hy-
TIEBOrO ras3a U BHIMUCNANY No chopMynam:

12
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0= ¥ +dC (A.3)

ac=— ¥, (A4)

roe ¥, — oTKNMK U3MepUTENbHOA CUCTEMbI Ha NofaYy Hynesoro rasa (cm. Taénuuy A.1).

Mocne pacyeTa 2HaueHWA Nonpaskn Ha Apeid B TeveHue cyTok d C B MBMEPUTENEHYIO CUCTEMY NodaBsany kanubpo-
BOYHbLIA ras ¢ M3BECTHOM KOHUEHTpauunel onpeaenseMoro komnornedta (). 3atem BblMUCNANK OTKIoHeHUe d.B yrnosoro
koacpdprumeHTa OT 3HaUeHnA 1, yCTaHOBNEHHOrO Npu Kanubpoeke, No hopMynam:

G=M—T) A +dB), (A-5)

AB=Cy/ (Y, — ) — L (A.6)

B chopmynax (A.5) v (A8} uneH (¥, — ¥,) npeactaenaeT coboi OTKIWK M3MEPUTENBHOR CUCTEMBI Ha Nodady Kanue-
POBOYHOrO raza nocne KoppeKkTMpPoBKY Aperda HynA.
Wexoana ua ypaeHenua moaenu (A1) aucnepcus cpeaHeyvacosoro aHadeHun C; 3anaeTcs chopMynoit

W (C) = u? () + 6 (A0O) + KPu? (dB), (A7)
rae # (C)) — cTtangapTHas HeonpegeneHHoCTs CpeaHeYacororo aHadenns C;
u (Y)) — cTaHAapTHanA HeonpeaeneHHoCTL OTKNNKE Y; N3MepPUTENLHON GUGTEMBI B YGNIOBUAX KanuMBpoBkM (B eAnHK-
Lax uamepaemoi sennuvuHel CY;
# (dC) — cTaHgapTHasa HeonpedeneHHoCTL M3MePUTENBHON CUCTeMEl, 0BycnosneHHas gpeiicom Hyns;
u (dB) — cTaHpapTHasA HeonpeAeneHHoOCTL U3MePHUTENBHON cucTeMbl, oGycnoeneHras apeidom yrnosoro koachdu-
uMeHTa.
KanuBpoeky UamepuTensHON CUCTEMEBI NPOBCOMIN METOOONM OOHOYPOBHEROH KAaNMGPOBKK € 0gHOpPa30BOA Nnogayvein
Ha BXOA M3MEPUTENEHOW CUCTEMBI NEPEHOCHOMO aTanoHa ¢ KOHUEHTpauvel auokcupa asota (. MoaTomy cTaHgapTHan
HeonpedeneHHocTh i (¥) oTkuka Y, U3MepuTenbHoA CUCTEMBI B YCIOBUAX KANUOPOBKA 3a0aeTca W3BECTHOR cTaHaap-
THOW HEONPEAENEHHOCTLIO KOHLEHTPaL/MKM AMoKCUAa a30Ta B nepeHocHoM aTanoHe i (Cy) B cooTseTcTBUM ¢ hopMynoi

w () = u(Gy). (A8)
CooTeeTCTBYIOWEe YucTo cTeneHeld ceoBoapl f= 5.
Aucnepcuio ppeidha d C cnpepaenanu kak cpeaHee keaapaTtos Habniogaembix aHaqdeHnid dC = — ¥}, v BBIMUCTANK NO
cdopmyne
12 (dC) = T (A.9)

Aucnepcuio apeidpa d B, 3anasaemyro cpegHUM KBaApaToOB OTKIOHEHWA Habnogaemblx s3HaueHuA B oT 1, BelMMCHA-
nv no cdopmyne

u2 (dB) = (dB)2. (A.10)

Tak kak cpegHee aHaveHue B oveHb Bnuako k 1 (cMm. Tabnuuy A1), i (d.B) paccmaTpueanu kak (B OCHOBHOM) CITy-
YaiHbIiA BKMad B BIOLKeT HeonpeaeneHHOCTU cpeaHedacoBoro aHaveHus C,.

B Tabnuuy A.2 ceBefeHbl OLEHKW BKNZA0B AUCNEPCUIA CpeJHEUYACORBIX 3HAYEHWIA, UCNoNb3yeMbIX ANA pacdeTa cpeq-
HemecsavHOro 3HayveHus. B Tabnuue Takke ykazaHel COOTBETCTBYIOWEE YUCIO CTeneHeld ceoBodbl M TN BKNAQoB B He-
onpepeneHHocTs. B TaGnuue A3 npueedeHsl cnyyadHbll M HecnyqaHHBIA BKNadbl AUCNEPCUA B HeonpeaeneHHoCTb
CpedHeYacoBbIX 3Ha4YeHU.

Ta6énuua A.2 — Brnagel gucnepcuil cpegHedacoBslx 3Hadenuin C, gna ¥<100 mrrv®

BxoaHas KonuusecteeHHas 3HaveHve oueHKrn Uneno Crenene Tun Bknana

A Bknag, guecnepcun OUEeHKa BKNaga BKINA48 GUCNapcun, A

BENnu4uHa 310 ceoBoabl Aucnepcun
Aucnspeun (MKrfm2)

Y (1) A CR) 16 5 HecnyyaiHbIA
ac 2(d0) Yy 10,82 30 Cry4aiHbli
dB ¥z y2 (dB) 10000 (d.B)? <17,0 30 Cry4aibii

(B OCHOBHOM)
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Tatnuua A.3— Cny4aiHblid U HecnyyaiHeIA BkNaasl AUCNepcHil cpeaHeyacoBbIX 3HaveHuid C; ana ¥ <100 mkr/m?

CoCTABNAILAA HECNPEaeNeHHOGTIA Gopmyna Yueno cteneHen ceobogbl
u (C) 2(dC) + V2 (dB) 30
Uy (C) @ (Cp) 5

Aonywenne Y < 100 mrr/m? Guino nogTeepKgeHo ANA pana pesynekTaToB M3MEepPEeHUA, UCMONb30BAHHbIX ANA pacqe-
Ta UCKOMOrQ CPEOHEMECHAYHOTO 3Ha4YEHUA. ITO AONYLUEHWE MPUBOOMT K 3aBLILIEHHOM OLLEHKe BKIada AUCNepCHH OTKNOHE-
HuA dB.

BxofHble gaHHbIe, OTHOCALIMECA K HECNPeaeneHHoCTH pe3ynsTaTos uamepeHuit C,, ncnonbayemblx Ans pacyeTa
CpegHeMEeCAYHOro 3HAYEHUS, ABMAIOTCH NPUrOAHBIMWA NS NPUMEHEHUA B criydae 5.2, nepeducneHue a).

A2 OueHKa HeonpeaeneHHOCTH cpegHeMecAYHOro IHAYEHUSA

A.2.1 HeonpepeneHHoCcTb NaMepeHus
B cooTBeTCTBUMU C 6.2, NepeuncneHmne a} CpeaHInIo KBaAPaTUIECKYH HEONPEAENSHHOCTh CPeIHEr0 NO BPEMEHUW 3HA-
yeHna C, ... OBYCNOBNEHHYIO UBMEPUTENBHOW CUCTEMON, BBIMUCIAIOT No cdhopMyne

—~ 1 & A1
ul%d(cmonth) = F ZHE(CI) + urzu-s ( )
i=1

roe N — 4ucno cpegHeyacoBbIX 3HaYeHWA, MCNOMNb3yEMbIX ANA pacveTa cpegHero.

OueHka cpeaHei KeaapaTUYECKOW HEONPEaEeNEHHOCTH CPEAHEro MO BPEMEHN 3HAUYEHUA _momh, 0GYCNOBMEHHON U3-
MepUTENLHONA CUCTEMOM U paccUMTaHHOW cornacHo chopmyne (A.11), a Talke coOTBETCTBYIOLWEE YMCNO cTeneHel cBobo-
Obl U TUMBI BKNAOoB AUcnepcuid npueedeHsl B Tabnuue A 4.

Taénuuya A4 — OueHka BKNagoB gUCNEPCUA cpegHeMecadHoro 3HadeHus C

oBycnoBneHHbIX
‘month?
W3MepUTentHOM cuctemoi gna ¥ < 100 mkr/m3

KoruecreenHas SHENBHUG OLBHI Yueno creneHsn Tun BrkNaga
Oucnepcus Bknag, guenepcum oueHKa BKnaga BKMaga ancnepcunu,
T (/2 ceobogbl auncnepcian
7 2 (Cy) 16,00 5 HecnyuaiHeIi
2w (CYN? | ZuP(ACHN +
+2 Yu’(dB)N?
> u*dC)/N? Y2 /N 0,016 30 CnyyaiHsIi
> % u*(dB)/N? 10000 <0,025 30 Cry-aiHbIi
dB?*/N (B OGHOBHOM)
#(C o) 16,041 5
431 (Crnon) 4,01 5

W3 Tabnuusl A4 BugHo, 4To HAUBONbLWMM BKN3AOM B HECNPEAENEHHOCTE U3MEPEHUA CPedHEro 3HavyeHun ?momh
ABMAETCA Hecny4alHbli BKNaA UCXOQHOTO 3TanoHa, UCnonb3yemoro AnA KanubpoBKM U3MepUTENBHOR cucTeMbl. Yucno
cTeneHel ceobodbl Z”mmh, nony4yeHHoe B COOTBETCTBUM C 6.2, Takke onpegenseTca ManbiM YUCNIOM cTeneHeid ceobofbl
HecrnydaWHoro Bknaga B HeonpegeneHHocTe uamepenus. Aonywenune ¥ < 100 mikr/m3 npueoguT K 3aBbILIEHHON OLEHKE
BKNaga gucnepcvy oTknoHenus dB.
A.2.2 HeonpegeneHHOCTL, 0GYCNOBNEHHAA OTCYTCTBUEM 3HAYEHHUHNA

_ CranpapTHoe OTKNOHEHWE CPEAHEHACOBbIX 3HAYEHUA C;, NCTIONBIYEMBIX T PACHETA CPEAHEMECAYHOTD 3HAYSHHUA
C. o BBIMUCTIANN N0 chopmynie (15). CTaHaapTHYI0 HeonpeaeneHHocTh g (C o) CPEAHEro anadenus C . . ofycnos-
TNEHHYI0 OTCYTCTBUMEM 3HAYEHUA, BEIMMCNANK No chopmyne (14). CooTBETCTBYIOWEE YACTO cTeneHel ceoboasl — (N — 1}
PeaynbTatel cBegeHbl B TaGnuuy A5,

14
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Ta6nuua Ab5— OueHka cTanOapTHON HEONPEOENEHHOCTU cpeaHemecayHoro aHadvenna ¢ .. o6ycnosneHHoH
OTCYTCTBMEM 3HAYEHWUA

BermyuHa 3HaqeHue
N 744
N 692
s(C) 18,7 mrr/m3
Cononti 38,0 mKkrm3
iig (Z“momh) 0.2 mkr/m?
¥ 691

A.2.3 OTyeT no HeonpedeneHHOCTH cpeaHero No BpeMeHU 3HaYeHNA _
__ HeonpepgenennocTs cpegHero no BpeMEHN 3HaYEHNA BbIMUCIANN Ha OCHOBE aHaueHui iy (C
g (C o) = 0.2 mkr/m® no chopmyne (17). Yucno cteneHei ceoBoabl paccquTtsiBani no dopmyne (18).
B TaBnuuy A.6 cBefeHbl pe3ynsTaThl aHanM3a HeonpeaeneHHocTH,
roe T — nepuof BPeMEHHU YCpeaHEeHN;

) =4,01 mer/m3 n

WCKOMOE CpeaHeE No BpEMEHN 3HAHYEHUNE;

month ~

) — CYMMapHas cTaHgapTHaA HeonpedeneHHocTe Cp e

U (Cnmnt
Up(Cmmth) — paclmperHas HeonpsaeneHHocTs C oo NPY AOBSPATENEHON BEPOATHOCTH 7;
J.p — ohchekTuBHOE Yucno ctenerei ceobofbl;
P — OOBEpUTENBHARA BEPOATHOCTE P;

k‘\,J () — voachdmumenT oXEaTa ANA YMCna cTeneHei cBoBoakl [, M AOBEPUTENbHON BEPOATHOCTH p.

Tad6nuya A.6 — PeaynsTaTel OUEHKU HEONPEAENEHHOCTU CPEAHErO NC BpeMeHUW 3HaveHus C,

month
BenuyuHa 3HaveHue
T 1 mec
Emomh 38,0 mkr/m3
# (Conts) 4.0 mKr/m?
U, (Coone) 10,4 MKr/m3
Jost 5
P 0,95
by (feed) 26

A.3 OG6cyxpeHue

B paccMOTpeHHOM MpuMepe UCNofb3oBaHbl Gonswmne BEIBOPKU NpU MOHUTOPUHIE OKpyxkKatowero so3gyxa. Oxear
nepuoda BpeMeHW YCpeAHEHUS B OOWH MecaL, HabopoM AaHHBIX, MCMOMNb3YEMbIX AN BEIMUCIIEHWA CPEAHEMECAYHOIO 3Ha-
YyeHus, ABNASTCA AocTaTOUHbIM (cocTaBnsaeT 93 %). CooTBETCTREHHO, BKNAA 7 % OTCYTCTBYIOLMX 2HAYEHUWIA B Heonpee-
NEHHOCTL CpeAHEMECHUYHOMO 3HAYEHUA ABMAETCA HECYLECTBEHHBIM. [poLeaypbl, 0MUMCAHHBIE B HACTOSLLEM CTAHOAPTE,
MOryT GbITh MPUMEHEHBI AHANOTMYHBIM 06pa30oM, eCn cpeHUe 3Ha4eHUs BLIMUCTAIT Ha ocHoBe HAGOPOB AaHHbIX, ANA
KOTOpbIX XapakrepeH HeGonNbLWON 0XBaT paccMaTpyUBaemMoro Nepuoaa BpeMeHU yopeaHeHus, noka 9TM HeBonbwuve Habo-
pbl ABNAOTCA NPeACTaBUTENBHEIMKA ANA NepyMoja BPEMEHWU YCPEJHEHNA.

Ecnu yMeHbLIMTL YUCNO NONYYEHHBIX CPEAHEYACcOBbIX 3Ha4eHWiA cogepxkanna NG, B paccMOTpeHHOM NpumMepe Ao
N = 31 (ogHo cpeHe4acoBOe 3HAYEHWE B A€Hb), CTAHAAPTHYID HEOMNpeAeneHHOCTE CPEAHEMECHYHOrO 3HavYeHus, o6-
YCNOBMNEHHY OTCYTCTBYIOLMMIA 3HAYEHUAMM, BBIMMCIAOT No chopmMyne

= (A12)

MS(émonth) =187 MKT/M3 [ a7

)/31 =133 Mrr/m.

15



rOCT P UCO 11222—2006

MpunoxeHue B
{cnpaBoyHoOe)

CeeneHus 0 COOTBETCTEBMM HAUMOHaNbLHbLIX cTaHaapToB Poccuinckon degepauum
CCbINOYHLIM MeXAYHAPOAHLIM (perMoHanbHbIM) CTaHAApTaM

Tatnuua B.1

0603HaYeHne CChINOYHOTO 0603HavYeHne 1 HAMMEHOBAHWE COOTBETCTBYOWWEro
MEBKAYHAPOOHOM O CTAHAAPTA (QOKYMEHTA) HAUMOHAINBHOIG CTAHAAPTA {(ACKYMEHTa)

WCO 3534-1:1993 FOCT P 50779.10—2000 (MCO 3534-1—93)
Cratuctudeckue MeTodbl. BepoATHOCTE U OCHOBbLI CTATUCTUKW. TEPMUWHBI U
onpegeneHns

GUM:1985" PykoBogcTBO NO BbIpaXeHWID HeonpedeneHHOCTU MamepeHus. — Mog
pea. npoch. B.A. Cnaesa. — CMN6.: Mag-so «BHUAM um. 0.1. Menpgeneesay,
1999

" HaumeHoBaHMe MexayHapogHoro AokyMenTa: Guide to the expression of uncertainty in measurement, First
edition, BIPM/IEC/IFCC/ISO/IUPAC/IUPAP/OIML.
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