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[lpeaucnoBue

Llenn n npuHunnbl ctaHaaptusaumm B Poccunckon depepaummn ycraHoeneHol deanepanbHbiM 3aKOHOM
oT 27 pekabpsa 2002 r. Ne 184-P3 «O TEXHUHECKOM perynmpoBaHnny, a npasnna npuMeHeHnsa HaunoHanbHbIX
ctaHpapToB Poccunckon Pepepaumm — NOCT P 1.0—2004 «Ctanpaptnsauma B Poccunckon depepaumnn.
OCHOBHbIE NOMOXEHNSA

CBepeHnAa o cTaHpgapTe

1 NOAINrOTOBJIEH OTKpbITLIM akUMOHEPHBbIM 00WEecTBOM «Hay4HO-uccneaoBaTeNbCKUM LEHTP KOH-
TPONSA U ANArHOCTUKN TexHndecknx cnctem» (OAO «HNL KO ») Ha ocHOBE CODCTBEHHOIO ayTEHTUYHOIO Nepe-
BOAA CTAaHA3pPTa, YKAa3aHHOIo B NyHKTE 4

2 BHECEH TexHn4yeckmnm koMmTeTOM NO cTaHaaptmiaumm TK 457 «KauecTtBo BO3ayxa»

3 YTBEP>XOEH W BBEEH B AEVNCTBWE Mpukazom deaepanbHOro areHTCTBa Nno TEXHUYECKOMY pe-
rynupoeaHunio n metponormm ot 20 anpena 2006 r. Ne 70-cT

4 HacToawun cTaHaapT naeHTn4YeH mexayHapoaHomy crtaHaapty NMCO 11222:2002 «KavecTBO BO3AY-
xa. OueHka HeonpeaeneHHOCTN N3MEPEHUN XapaKTEPUCTUK Ka4YeCTBa BO3ayXa, NONYYEeHHbIX yCpeaHEeHNEM no
BpeMeHn» (1ISO 11222:2002 «Air quality — Determination of the uncertainty of the time average of air quality
measurements»).

[1py NpMEeHeHNN HaCTOALLErO CTaHAaPTa PEKOMEHAYETCA UCNONL30BATb BMECTO CChINOYHbIX MEXAYHa-
POOHBLIX CTAHOAPTOB COOTBETCTBYIOLLUME UM HAUMOHANbHbIE CTAaHAAPTLI, CBE€AEHNA O KOTOPbIX NpmBeaeHbl B
OONONHNTENBLHOM NPMNOXeHun B

5 BBEEH BINEPBbIE

Hbopmayuss 06 UaMeHeHUSIX K HacmosiueMy cmaHoapmy rnybrukyemes 8 e)XXe200H0 U30as8aeMOM UH-
cbopMayUoHHOM ykazamerne «HauuoHanbHblie cmaHoapmaly, @ meKem U3MeHEeHUU U nornpasoK — 8 eXeMe-
CS4YHO U30asaeMbiX UHGDOpMaUUOHHbIX yKka3amerisx «HayuoHranbHbie crmaHOlapmebiy. B criydae nepecMmompa
(3aMeHbl) Unu OmMeHbl Hacmosuea2o cmaHoapma coomeememesyrouiee yesedoMreHue byodem onybrukoeaHo
8 eXXeMECSHHO u30asaeMoM UHhopMaUyUOHHOM yka3amerne «HauyuoHarnbHbie cmaHOapmbly. Coomeememay-
roujas UHopmayus, yeedoMeHuUe U meKkecmabl pasMewaromess makxe 8 UHbopmMalyuoHHOU cucmeme obuiezo
non1b308aHuUss — Ha oguyuanbHoOM caume @edepanbHo20 a2eHmemaea rno MexHU4eCcKoMy peaynuposaHuio U
Memposnoa2uu 8 cemu VIHmepHem

© CtaHpaptuHdopm, 2006

Hacroawmm ctaHaapT He MOXeT ObiTb MONHOCTLIO UMW YAaCTUYHO BOCMNPOM3BEAEH, TUPAXNPOBAH N Pac-
NPOCTPaHEH B Ka4yeCcTBe ohnumanbHOro n3naHna 6es paspelleHns deaepanbHOro areHTCTBa No TEXHNYECKO-
MYy PerynupoBaHUIO N METPONOIN
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BBeaeHue

Namepaemble Npn KOHTPONE KadecTBa BO3AyXa BENUYMNHBI MOTYT 3HAYUTENBbHO U3MEHATLCA CO BpeMe-
HeM. [1Nna oueHnBaHNA HeonpeaeneHHOCTN U3MepeHUn cpeaHux No BpeMeHn AaHHbIX KOHTPONA Ka4eCcTBa BO3-
noyxa TpebyTca cneumanbHble MeToabl. Metoa, M3noXeHHbin B [1], npeaycmaTpuBaloWMW AeneHune
CTaHOapPTHOro OTKNOHEHNA Pe3yNbTaTOB N3MePEeHUN Ha KBagpaTHbIN KOPEeHb U3 Yncna usmepeHun, NpUMeHnm
TONbKO K BENUYNHAM, HEU3MEHHLIM BO BPEMEHU, N K U3MEPUTENbHLIM CUCTEMAM, ANA KOTOPbLIX HE BbiABNEHbI
cuctemaTn4deckue HeonpeaeneHHOCTH.

CTatnctnyeckaa obpadboTka cny4amHbIX N CUCTEMATUYECKUX OTKNOHEHWN PE3YNLTATOB N3MEPEHNN, NPU-
BeAeHHaaA B COOTBETCTBME C KOHLeNUMen HeonpeneneHHoCTN namepeHna, npeacrtaBneHHon B « PykoBoacrtee
MO BbIPaXeHU0 HEONPENENEHHOCTU N3MEPEHNSA», OCHOBAHA HAa OOLLENPUHATOM NpaBune pacnpocTpaHeHns
HeonpeaeneHHOCTU. U XxoTa B ABHOM BUAE 3TO HE OTMeYeHO B «PyKoBOACTBE NO BbipaXeHUI0 HeonpeneneH-
HOCTUN U3MEPEHUAY, YKA3aHHAA KOHLENLNA MOXET ObITb TAKKE NPUMEHMMA K BENUYNHAM C ABHO BbipaXeHHOWN
BpPEMEHHOWN CTPYKTYPOMW.

CTaHaapTHaa HeonpeaeneHHOCTb MOXET ObiTb HEODXOAMMA KaK MOKa3aTenb KaydecTBa AaHHbIX Mpw
npeacTtaBNeHnn cpeaHux no BpeMeHun sHa4eHnn No AaHHbLIM MOHUTOPUHIA Ka4yeCTBa BO3ayxa. Ecnn nx MOXHo
BblAENUTb, TO 3a4a4M OLEHUBAHUA Ka4eCcTBa AaHHbIX MOryT ObITb OnpeaeneHbl OTAENBLHO ANS:

a) HeonpeneneHHOCTU CPeaHEero No BPEMEHU 3Ha4YEHUA, 0OYCNOBNEHHON N3MEPUTENBHON CUCTEMOMW;

b) HeonpeaeneHHOCTN cpeaHEro No BPpEMEHU 3Ha4YeHNAa, 0bycnoBNEHHON HENOMHbLIM OXBATOM BPEMEH-
HOro MHTEepPBana AaHHbIMU KOHTPONSA;

C) HeonpeaeneHHOCTU CPeaHero No BpeMeHN 3Ha4eHUa, 0bycnoBnNeHHON OrpaHUYeHHbIM OXBATOM MPO-
CTPaHCTBa A3HHbLIMU KOHTPONS.

DTN HeonpeaeneHHOCTU ABNAKTCA HE3ABUCUMbIMM COCTaBMAKLWMMWN CpeaHEN KBaApPaTU4YECKON He-
onpeneneHHOCTN CPenHEro no BpeMeHn 3HaveHna. CornacHo HacToALWEMY CTAHAAPTY cpeaHee NO BPEMEHN
3Ha4YeHne Ana Habopa AaHHbLIX MO Ka4eCTBY BO3AyXa NPUMMEHUMO ANA OLEHKN Ka4eCTBaA BO3QyXa B onpeaeneH-
HOM MecTe, HanpumMep B Npeaenax Tpyobl, B 3aaHHbIN Nepnoa BPpEMEHM.

CTaHaapT He paccMaTpuBaET HeonpeaeneHHOCTb CPpeaHEro No BPEMEHN 3HAYEHNA, OOYCNOBNEHHYIO
orpaHU4YeHHbIM OXBATOM MPOCTPaAHCTBA A3HHLIMWU KOHTPONA.

IV
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HAUMWOHANBbHBINW CTAHOAPT POCCUUCKON OEOEPALUNMN

KayecTBO BO3AayXa

OLUEHKA HEOMNPEOQENEHHOCTU U3SMEPEHUU XAPAKTEPUCTUK KAYECTBA BO3[QYXA,
MNONYHEHHbBIX YCPEOHEHUEM MO BPEMEHW

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

[lata BeBegeHnna — 2006—08—01

1 O6nactb NpUMEeHeHUs

Hacroawunv ctaHgapTt ycTaHaBnNMBaeT METOA KONNM4YeCTBEHHOU OLUEHKN HeonpeaeneHHOCTU cpeaHero no
BpEMEHN 3Ha4YeHNA ANa Habopa AaHHbLIX NO Ka4YeCTBY BO3AyXa, NONy4YeHHbIX B HA3H3a4YeHHOM MecTe, 3a onpe-
neneHHbIW Nepunon BpeMeHn ycpeaHeHna. Metoa npMMeHnM K AaHHbLIM MO Ka4eCcTBY BO3AyXa, NONy4YeHHbIM
Npwn HeENPePbIBHOM NN NeEPUOaNHECKOM HabNoAeHNN C NOMOLLLIO KOHKPETHON N3MEPUTENBLHON CUCTEMDI. He-
onpeneneHHOCTb cpeaAHero No BpeMeHn 3HadYeHna 3aBUCUT KaK OT HeonpeneneHHOCTN pe3ynbTaToB U3Me-
PEHNN, TAK N OT HeonpeaeneHHOCTU BCNeACTBUE HEMOMNHOro OxBaTa HAOOPOM AaHHbLIX KOHTPOMMPYEMOrO
BpPEMEHHOro UHTepBana.

Hacroawmny ctaHaapT NPUMEHSAIT, eCnu:

a) Habop AaHHbIX MO Ka4eCcTBY BO3AyXa, NCMONb3yeMbIN AN pacyeTa cpeaHero No BpeMeHW 3Ha4YeHHUs,
ABNAETCA NpeaAcTaBUTENbHLIM MO OTHOLLEHUIO K BPEMEHHOWN CTPYKTYpPE naMmepaemMon BenuinHbl Ana onpeae-
NEeHHOro nepuoaa BpeMeHu;

b) nmeeTca nHpopmaumna, OTHOCALLAACA K HeonpeaeneHHOCTN Pe3ynNbTaToB N3MEPEHNN;

C) BCe pe3ynbTaTbhl U3MEPEHUN NONYYEHbI B OAHOM MECTE.

Hactrosawunmu CTaHAapPT pearnnma3yeT NonoxXeHNA « PyKOBOﬂ,CTBa Mo BblpaXXeHWo HeonpeaeneHHOCTN N3amMe-
peHna» (GUM).

2 HopmaTuBHbIE CCLINIKU

B HacToslUlEeM cTaHaAapTE MCNOMNb30BaHbl HOPMATUBHbLIE CCbINKM HA CNneayloLnn HOPMATUBHbIA AOKY-
MEHT:

GUM:1995 PykoBOoACTBO MO BblpaXeHUto HeonpeaeneHHOCTN N3MepeHns

3 TepMUHbI U onpeaeneHns

B HacToAlWleM cTaHOapTe NPUMEHEHbI crneayioLlne TePMUHbI C COOTBETCTBYIOLLMMKM OonpeaeneHnaMu:

3.1 cpepHee apudmeTnyeckoe; cpeaHee (arithmetic mean/ average): Cymma 3Ha4eHUn, aeneHHasa Ha
NX YNCHO.

[NCO 3534-1:1993, 2.206]

3.2 cyMMapHaAa cTaHgapTHaa HeonpeaeneHHOCTb (combined standard uncertainty). CTaHpapTHas
HeonpeaeneHHOCTb pe3ynbTaTta n3MepeHnn, NONYHeHHOro Ha OCHOBE 3HaYeHUN OPYrnx BENUYUH, paBHasa No-
NOXUTENbHOMY KBaAPaTHOMY KOPHIO N3 CYMMbl YNEHOB, KOTOPbLIMM MOrYT ObiTb ANCNepcun nnm KoBapuaunm
3TUX APYrnx BENWYMH, B3ATble C BECaMK, XapaKTepu3yioMMU U3MEHEHWE pe3ynbTaTta U3MepeHnn noa
BO3AeNCTBMEM U3MEHEHUWN 3TUX BENNYUH.

[GUM:1995, 2.3.4]

[MpumeyaHune—(CymmapHasa) cTaHAapTHast HeonpeaeneHHOCTb pe3ynbTaTa U3MepeHuUs ABNSAETCS MOoNoXu-
TeNbHbIM KBAAPATHBLIM KOPHEM KBaapaTa ero CyMMapHoOW CTaHAApPTHON HeonpeneneHHoCTMW.

U3paHune ohmumnanbHoe
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3.3 xoBapunauuma (covariance): Mepa CTaTUCTU4ECKON 3aBUCUMOCTN ABYX HAONoAaeMbIX BENMNYMH, KO-
TOpble MOryT ObITb PACCMOTPEHDI KaK CryYarnHble nepeMeHHbIe.

[TpnumedaHne— [ee Habnwaaemble BENUYNHLI UMEOT OTNUYHYIO OT HYNA KOBapuauuk, eCnn OHN Koppenu-
POBaHbI, T. €. K3SMeHeHne 0aHON BENUYUHBI NPUBOAUT K N3MEHEHWUIO OPYron.

3.4 koadpchbmumeHT oxBarta (coverage factor): UncnoBon Ko3(pOULIMEHT, NCMONb3YEMbIN KaK MHOXMTEMD
CYMMapHOM CTaHAapPTHOM HEONPeAeNeHHOCTU AN Mony4eHns PacLLMPEHHON HeonpeaeneHHOCTW.

[GUM: 1995, 2.3.6]

3.5 pacwupeHHan HeonpeaeneHHOCTb (expanded uncertainty): BennunHa, xapakTepnayoLwas NHTep-
Ban BOKPYr pe3ynbTata N3MepeHmns, B KOTOPOM, MOXXHO OXMAaTb, HAaXoauTcsa O60nbLIas YacTb 3HAYEHUIN pac-

npeaeneHnd, KotTopbole ¢ 40CTAaTOHHBIM OCHOBAHUEM MOTYT ObITb NPpUNMMCaHbLl MSMGDHGMOFI Bel1IM4YNHe.
[GUM:1995, 2.3.5]

[TpunmeyaHune—Ecnu paclumpeHHasa HeonpeaeneHHOoCTb U, pesynbraTta u3mepeHus X ¢ 4OBEPUTENBHON
BEPOATHOCTLIO p 3aaaHa kak U, (X), MOXHO OXunaaTthb, YTO HEU3BECTHOE UCTUHHOE 3HaYeHne X C BEPOATHOCTLIO P NEXUT B

mHTepBane [X — U, (X); X + U, (X)]

3.6 Bnuawwan BenuumHa (influence quantity): BenunynHa, He aBnAOLWAACA OOBHLEKTOM U3MEPEHNSA, HO
BNMAIOLLAA Ha pe3ynbTaT nu3sMepeHus.

[GUM:1995, B.2.10]

3.7 cpeAHAA KBagpaTuyeckaa HeonpeaeneHHOCTb (pe3ynbTaTa U3MepeHMAa) (mean square
uncertainty <of a result of measurement>): KsagpaTt cymmapHON cTaHAAPTHOW HeonpeaeneHHOCTU pe3ynbTa-
Ta N3MepeHns.

NMpunmeyaHune—CpeaHasa KBaapaTudeckaa HeonpeaeneHHOCTb pe3ynbTata U3MepeHns MoXeT TakKe ObliTb
oLleHeHa C NMOMOLLbI cpeaAHero KBaapaTuyeckoro OTKNOHEHUS pesynbTaTa U3MepeHus Ha OCHOBe MaTepuanbHbIX Mep
KUCTUHHOIO» 3HaYEeHUS.

3.8 uamepsaemana BennunHa (measurand): KoHkpeTHasa BennumnHa, ABNAIOLWAACA 0ObEKTOM naMepe-
HUS

[VIM:1993, 2.6]

[MpumeyaHne—BobnacTm MOHUTOPUHra Ka4ecTBa BO3ayxa n3amepsemMasl BENUUYMHa MOXET 3HaUUTENbHO 3a-
BUCETb OT BPEMEHM.

3.9 mamMmepuTenbHaa cuctemMa (measuring system). CoBOKYNHOCTb PYHKLUMNOHANBbHO OObeaUHEHHbIX
Mep, U3MEPUTENBLHbLIX NPNOOPOB N APYIMX TEXHNYECKNX CPEACTB ¢ pabodnmm npoueaypamm, npeaHa3HayeH-
HbIX ANA NPOBEAEHUA N3MepPEHN B OONACTU Ka4yecTBa BO3ayXxa.

[1pumMmedaHune— Paboyasa npoueaypa BkntovaeT B ceba MHCTPYKLNIO NNU COAEPKUT CCbINKY Ha Hee No NpoBe-
aeHno odblvHON Kanndpoekn!), ecnn kKannbpoBka N3MepUTenNbLHON CUCTEMBI HEOHX0aAUMAa ANA ee NpaBUNbHOW PaboThl.

3.10 ypaBHeHue mogenu (model equation). Matematudeckana Moaenb, C NOMOLLLIO KOTOPOWU pAa Ha-
onoaeHn (MOBTOPHLIX) NPeodPa3yIoT B Pe3ynbTaT USMEpPEHNS.

3.11 yucno cteneHen ceoboabl (number of degrees of freedom). OObIMHO YNCNO YNEHOB CYMMbl MU-
HYC YNCMNO OrPaHNYeHNN Ha YNeHbl CYMMbI.

[GUM:1995, C.2.31]

3.12 cny4dyanHan nepemMeHHan BenunuuHa (random variable): NepeMeHHaa BennunHa, KOTOpaa MOXeT
NPMHMMaTb N0O0Ee 3Ha4YeHne N3 onpeaeneHHoOro paaa sHadeHU U ¢ KOTOPON CBA3aHO pacnpeaeneHne Bepo-
ATHOCTEMN.

[GUM: 1995, C.2.2]

3.13 obpa3seu cpaBHeHMA (reference material). MaTepuan nnun BewecTso, AOCTaTOMHO OQHOPOAHOE B OT-
HOLLEHNN OAHOWN UM HECKONBKNX HAAEXKHO YCTAHOBMNEHHbLIX XapaKTEPUCTUK, YTOObI CMONL30BAaTbL €ro NP Kanmo-
POBKe NpubOopa, OueHKe MeToaa M3MEPEHUN UNM ANS NPUNUCBLIBAHUSA 3HAYEHUN 3TUX XaPaKTEPUCTUK
MaTtepmanam nnn BeLLeCcTBaMm.

[VIM: 1993, 6.13]

3.14 ncxoaHbIn 3TanoH (reference standard): 9T1anoH, obnagawLwnn HansbICLLMMU METPONOMNYECKN-
MW CBOUCTBAMMN, UMEIOLLIMNCA B pacnopsakeHnn B AaHHOM MecTe Unn B AaHHOW opraHn3aumnm, BOCnpon3Boas-
LMW pa3Mep eauHNLbI NP N3MEPEHNAX, BbINONHAEMbIX B 3TOM MECTE.

[VIM: 1993, 6.6]

") B Poccuiickoit denepaumm kanubpoBky B aHHOM Cnydae NPUHATO Ha3blBaTb rPaayvMpOBKONA.
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3.15 pe3ynbTtaTnuaMmepeHua (result of a measurement). 3Ha4veHne, NPUNNCAHHOE N3MEPAEMOUN BENNYN-
HE, NONY4YEHHOE NMYTEM N3MEPEHUS.

[VIM:1993, 3.1]
3.16 atanoH (standard): Mepa, cpencTBo U3MepeHnin, CTaHAaPTHbIN 00pasel, M n3MepuTenbHas cucTe-

M3, NpeaHa3HaYeHHaa aAnsa YCTaHOBMNEHNSN, peann3auvmn, XPaHeHna U BOCTIPON3BEAEHUA eAnHNLbI MM OOHOIO UMK
bonee 3Ha4YeHNAa KaKoW-TO BENMUYUHDI.

[VIM: 1993, 6.1]

3.17 cTtaHgapTHoe OoTKNoHeHMe (standard deviation): [MonoXxnTenbHLIN KBAAPATHbLIN KOPEHb U3 OAUC-
nepcun paccMaTpuBaemMomn cny4anHou nepemMeHHON BENUYUHDLI.

MpumedyaHune—B3artouns GUM:1995, C.2.12.

3.18 ctaHgapTHaa HeonpepeneHHOCTb (standard uncertainty). HeonpeaeneHHOCTL pe3ynbTaTa U3-
MepPEHNS, BblPpaXXeHHaAa KaK CTaHAapPTHOE OTKNOHEHME.
[GUM: 1995, 2.3.1]

3.19 cpeaHee no BpeMeHMU (time average). CpeaHee 3Ha4YeHUE paAna pPe3ynbTaTtoB N3MEPEHNN (OaH-
HbIX NO KA4eCTBY BO3AyXa), NONYy4YEHHbIX 3a onpeaeneHHbIn Nepnoa BpeEMEHM.

3.20 HeonpepeneHHOCTDb (uncertainty): [NapameTp, CBA33HHbLIN C PE3YNLTAaTOM U3MEPEHNA U XaPaKTe-
PU3YIOLLIMN Ancnepcuio (pa3dpoc) 3Ha4YEHUWN, KOTOPbIE MOryT ObITb 0OOCHOBAHHO NPUNUCaHbI N3MEPAEMON BE-
NNYnHe.

[VIM: 1993, 3.9]

[1pumMeyaHUNe— HeonpeaeneHHOCTb pe3ynbTaTta nuaMepeHns MoxeT ObiTb ONMcaHa ¢ NOMOLLIO (CyMMapHON)
CTaHAapTHOW HeonpeaeneHHOCTM U C NOMOLLbK pacLUMpEeHHON HeonpeaeneHHOCTU C YCTaHOBNEHHOW A0BEepUTENbHON
BEPOSATHOCTbLIO.

3.21 aucnepcua (cny4yamHou nepeMeHHOW BEefIMYMHbI WU pacnpepeneHua BEPOATHOCTEM)
(variance): LleHTpanbHbii MOMEHT 2-ro NopsaKa.

[TpunmedaHune— ducnepcnsa cnydyanHon nepemMeHHon BeNNYNHbl MOXeT ObITh TakXe onpeaeneHa Kak MmaTema-
TU4eckoe oxxuaaHue Kkpagparta OTKNOHEeHUA cnydyanHou nepemMeHHON BENNYNHBI OT MaTeMaTUYeCKoro oXXxnaaHus.

4 OG03HaAYeHUSA U COKpaLLEeHUS

- C; — pes3ynbTaT OTAENbHOro N3MEPEHNs, NONYYEHHbIVM B Nepnoa Bpemenn T.
C1— cpenHee No BpeMeHn u3 AaHHbiX C; MOHUTOPMHIA KayecTBa BO34yXa.
J — 4uncno creneHen ceodoapbl.
Jotf — 3D PEKTNBHOE YNCNO CTENEHEN CBOOOAbI. B
/M — umcno crteneHen cBoboabl, NPUNUCBHIBAEMOE CTAHAAPTHOM HeonpeaeneHHocTn u,, (C;), 0b-
YCNOBMNEHHOW UCMONb3YEMON N3MEPUTENBHON CUCTEMON. B
Jfs— uncno crteneHen ceBoboabl, NPUNUCHLIBaeMOe CTaHOAPTHON HeonpeaeneHHoctTn ug (Cp), 06-
YCNOBNEHHOW HEMOMHbLIM OXBATOM AaHHbLIMW KOHTPONMPYEMOro BPEMEHHOIO MHTEPBAanNa.
f (u (j)) —yumncno creneHen cBoboabl NPW OLLEHKE CTAHAAPTHON HeonpeaeneHHoCTN U ().
J (ur (j)) — uncno creneHern cBoboabl NPY OLEHKE CTaHAAPTHON HeonpeaeneHHoCTH U, (j).
J (unr () — uncno creneHen csoboabl NPW OLLEHKE CTaHAAPTHON HeonpeaeneHHocTn U, (J).
J (uyr) — umncno creneHen cBoboabl NPU OLEHKE CTaHAAPTHOM HEONPEeaeneHHOCTN i, .
J (4 (Cj)) — umncno cteneHen cBob6oabl NpW OLEHKe CTaHaAapTHOM HeonpeaeneHHocTn U, (C).
k, (f) — koadhdunuMeHT oxBaTa AnNA AOBEPUTENbHOM BEPOATHOCTU p M Yncna cTeneHen ceoboabl f.
M — yuncno nHtepBanos BpeMmeHun T (j), Ha KOTopoe pa3buTt nepmon BpeMmenn 7.
Max — MmakcumanbHOe 3Ha4YeHMe U3 paccMaTpuBaeMoro Habopa 3Ha4YeHUN.
N — 4ncno pe3ynbTaToB namepeHnn C., 3aperMcTpupoBaHHbIX B nepmoa BpeMenn 7.
Nmax — 4MCNO pe3ynbTtaTtoB naMepeHun C, HeoBxoaANMbIX NS NOMHOrO OXBarta nepruoaa spemeHn 7.
n (j) — 4nmcno pes3ynbTaToB U3MEPEHUI B MHTepBane Bpemenn 71 (j).
s (C;) — craHpapTHOE OTKNOHeHWe Habopa u3 N oTaenbHbIX pe3ynbTaToB namepeHunii C;, NCNonb3yembiX
ONS BblYUCNEHUA CpeaHero No BpeEMEHN CT
I'— nepuop BpeMeHn, Ha3Ha4YeHHbIN ANA NONYyYeHNa CPeaHero No BpeMeHM C
15 — nepuoa BpeMeHW, HazHaYeHHbIN ANA NONYYEHNa OTAENLHOroO pe3ynbTaTta nameperns C..
T (j) — vwHTepBan BpeMeHn BHYTPU Nepmnoaa BpemeHn 1.
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u (C;) — cranpgapTHasa HeonpeaeneHHocTb C.
ur (C;) — cny4anHaa cocTaBnaoLLan cTaHaapTHOM HeonpeaeneHHocTn C..
Uy — MOCTOSHHAA CryYanHasa coCTaBnALan CTaHaapTHON HeonpeaeneHHoctn .
Unr — Hecny4anHasa cocTaBnArLLan cTaHaAapTHOW HeonpeaeneHHocTn C..
u (j) — craHgapTHaa HeonpeaeneHHocTb C: B MHTepBane BpemeHn T (j).
Uy (j) — cnyyaviHas cocTaBnsaiolas ctaHaapTHon HeonpeaeneHHoctn C; B nHTepsane BpeMenn T (j).
Uy (/) — HecnyyariHaa cocTaenaioLwan craHaapTHoON HeonpeaeneHHoctn C;B MHTepBane BpeMmeHn 1'(j).
u (Cy) — (cymmapHas) ctTaHaapTHas HeonpeaeneHHOCTb CpeaHero no BpemeHn C.

upm (Cr) — cTaHpapTHaa HeonpeaeneHHOCTb CPeaHEero no BpeMeEHU CT, o0yCcnoBNEHHaA N3MEPUTENBHON
CUCTEMOMN.

us (C7) — cTaHpapTHas HeonpeaeneHHoCTb cpeaHero no Bpemenn C,, 06yCnoBneHHas HeMnosHbIM OXBa-

TOM Nepnoaa BpemeHn T HabopoM AaHHbIX, UCMONb3YEMbIM ANS BbIYUCNEHNSA CPEAHErO MO Bpe-
MEHM.

ur (Cr) — cnyyanHasa coCTaBnAoLLas Uy (E’Tl

une (C7) — HecnyvanHas coctaenatowas uy (Cp).

U, (Cp) — pacwmpeHHasa HeonpeaeneHHocTb Cr Npu 3a4aHHOM AOBEPUTENBHON BEPOATHOCTY .
Vr — MOCTOAHHaA OTHOCUTENbHAA CTaHAAPTHaA HeonpeaeneHHocTb C..

5 TpeboBaHUA K BXOAHbLIM AaHHbLIM

5.1 Oouwme NnonoXxeHus

CTaHaapT coaepXMT METOa OLUEHKN HeONpeaeneHHOCTN cpeaHero No pesynbtatamMm cepun namepeHnm
3Ha4YeHNA N3MePAEMON BENUYNHDI (XapaKkTepPUCTMKN Ka4yeCTBa BO3AyXa) B onpeaeneHHbIn Nepmnoa BPpEeMEHM.
N3amepaemaqa BenndnHa MOXeT NPOABNATL CYLLECTBEHHYIO BPEMEHHYIO CTPYKTYPY. MeToa, npeanaraembin [1],
NpY KOTOPOM CTaHA3PTHOE OTKNOHEHWE pe3ynbTaTtoB U3MEPEHUN cneayeT AennTb Ha KBaapaTHbIM KOPeHb N3 Yncna
NMEIOLLNXCA Pe3yNbTaToB U3SMEPEHNN, NPUMEHUM TONLKO K BENUYUHAM, KOTOPbIE HE UMEIOT CYLLECTBEHHO Bbl-
paXXeHHOW BPEMEHHOWU CTPYKTYPbI, U K UBMEPUTENBHLIM CUCTEMAM, Ha KOTOPbLIE BNUAKDT TONLKO CNy4vYauHble
HeonpeaeneHHOCTU. B 06NacTn MOHUTOPUHra KadecTBa BO3ayxa namepaemble BENMUYNHbI HacTo NPOABNAIOT
CYLLECTBEHHYIO BPEMEHHYIO CTPYKTYPY U ABHO BblpaXXeHHble HecnydauHble HeonpeaeneHHoCcTu. [1oaTomy B
yYKa3aHHOW obnactu Heobxoanm Apyrov MeToq KONMUYeCTBEHHOW OUEHKU HeonpeaeneHHOCTU cpeaHuX no
BpeMEHN 3Ha4YEeHUN.

Pan n3 N pe3ynbTaToB M3MepPEHNN XapakTepuCcTUKN KavecTea Bo3ayxa C;, ICNoMNb3yeMbIX ANA Bbl4MCe-

HUA cpeaHero no BpeMeHun 3HadyeHuns C 3a onpeaeneHHbln nepnoa BpeMeHn yecpeaHenns 7, 3anucbiBaioT B
cneaywowem suae:

{C.:ori=1mo N} (1)

MHaekc [ 03Ha4yaeT NnocnenoBaTenbHblie PpaBHblE MHTEPBaNbI BpeMeHn 1, BKNIOYaa N Te MHTepBanbl, KOr-
A3 MOHUTOPWHI HE NPOBOANNK (NPONYLLEHHblE 3Ha4YeHnA). Peaynbtatbl namepeHnn C; MOryT ObITb MONYyYEHb!
nyTeM HenpepbiBHOrO MOHUTOPUHIa NN NepnoanvecKkoro oToopa NPob ¢ NOMOLLLID KOHKPETHON CUCTEMBbI N3-
MepeHnn KavyecTBa Bo3ayxa B UHTepBanbl BpeMeHn 1¢ (nepnoabl oToopa npoob).

Pesynbrarbl nsmepennin C; AOMKHbI OblTb NOMNyYeHbl B OOHOM U TOM Xe MecTe. Bpema otbopa npobb! T
Npn NoNy4YeHnn OTAENbHOrO pesynbTarta namepeHna C; A0MXHO BbiTb, Kak NPaBuno, MeHbLLE, YeM Nepuon Bpe-
MeHn ycpeaHeHuna 7. [ina oxeata nepunoaa epemMenu ycpeaHenus (1) N pesynsratamm namepernn C; cnpasen-
nueo HepaseHcTBo N/N_ . <1,raoe N_.. = T/Tq. Ucnonb3yoT N pesynstatoB namepernn C; Ana BbIYUCNEHNA
cpeaHero no BPpeMeHn 3Ha4YeHnsA E’T (cM. 6.1).

[na Konn4eCcTBEHHON OLIEHKU HEOoNnpeaeneHHOCTN CPEeNHEro No BPEMEHN 3HAYEHUS Z”T TpebyeTcs WH-
hopMauma, OTHOCALLAACA K HeONpeaeneHHOCTN pe3ynbTaTtoB namepeHnn C; n K oxeaty HabopoM AaHHbIX ne-
pnoaa BpemMeHn ycpeaHeHna 1. VIHpopmaums, OTHOCALWAACA K HeonpeaeneHHOCTN, MOXET ObITb NOMy4YeHa B
cooTBeTCTBUM ¢ nonoxeHnamm GUM.

[na uenen HacToALLEro CTaHAAPTa CPEAHIOID KBAAPATUYECKYIO HEONPEAENEHHOCTL pe3ynkTarta uamepe-
HUa C; BbIYNMCNKIOT MO hopmyne

w2 (C) = ul(C) + uj, (C). (2)
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UneH u?’( () obo3Ha4aeT cny4anHylo, a YneH ufu.(Cf) — HeCny4amnHylo cocTaBnanLwme cpeaHewn Kkeaa-
paTu4eckon HeonpeaeneHHoCTH pesynbTraTta namepennsa C.. Hecny4yanHaa coctaenawoLwasn ufu.(Cf) ONUCbLIBA-

eT HeyCTpaHeHHOe CucTeMaTn4eckoe oTknoHeHne. B 06nNacTn MOHNTOPUHIa Ka4eCcTBa BO3ayXa HecnyvanHas
COCTaBNALLAaA YacTo NPeBbILLaeT CNy4YanHyo COCTaBnNAoLLYIO CpeaHeN KBaapaTU4eCcKon HeonpeaeneHHOCTH
pe3ynbTrata namepeHuna C..

LdeneHune cpeaHen kBagpaTtnyeckon HeonpeaeneHHOCTU Ha CNyYanHyo U HEeCNy4YauHyo COCTaBnAaoLLmne
YyAPOLLAET OLUEHKY HeonpeaeneHHOCTEN Pe3ynbTUPYIOLLEro cpeaHero no BpemMeHmn s3HavyeHna (pasgen 6). [na
naeHTNUKaUnun cny4amHon n Hecny4amHon COCTaBNAKLWUX cpeaHen KBaapaTU4eCKon HeonpeaeneHHOCTH

pe3ynbtaTta namepeHuns C; NPUMEHSIOT crneaylowmne npasmna.
Cny4anHaa coctaBnaroLwlas uf(Cf) obycnoBneHa cny4anHbIMN U3MEHEHNAMMN B MPOLLECCE N3MEPEHNA U

CNy4anHbIMW BapraLMAaMM BANAKOLLNX (HE NPOLIECC N3MEPEHNS) BENUUYMH, KOTOPbIEe NMEIOT MECTO B YCINOBUAX
MOHUTOPMHIa. E€ MOXHO OLEHUTL C MOMOLLLIO ANCMEPCUN OTKNUKE N3MEPUTENBHON CUCTEMbI Ha NOBTOPHOE
NPUMEHEHNE KOHTPOMNbHbIX 3TANOHOB B YCMNOBUAX MOHUTOPUHIa, HAaNPUMEP C NOMOLLIbIO NPOBEPOK YCTAHOBKW

HYNS U KOHTPOMNLHOTO Noka3annsa. CnyJaiinas coctaBnsawwas i (C,) He 3aBUCUT OT BPEMEHHOMN CTPYKTYPbI N3-

MepPSAEeMON BENNUMNHBLI, HO OHa MOXET ObITb PYHKLMEN pe3ynbTata namepenmns C..
KBagpaTt cpeaHewn kBagpatuyeckon HeonpeaeneHHocTn u?(C;) MOXET Takke BKMNOYaTb B ceba Hecny-
YaWHYI0 COCTABNAIOLLYIO ufn. (C). HecnyyainHasa coctaenstowasa MoxXeT ObiTb 06ycnoeneHa HeonpeaeneHHoc-

TAMM HEU3MEHSIOLUNXCA BNUAIOLWLNX BENWYUH MMM HEYCTPAHEHHbIMM CUCTEMATUYECKMMM OTKMOHEHUSAMM,
BO3HMKAOLLIMMUN B NMPOLLECCE U3MEPEHUS.

5.2 CneunanbHble TpedboBaHMA K BXOAHbLIM AaHHbIM

Pan pesynbratoB nameperunin C, nICNonNb3yeMblx ANA BbIYMCNEHNA CPeaHero no BpemeHn 3Hadennsa Co,
NOMKeH ObITb NPeaCTaBUTENbHLIM B OTHOLLIEHUN BPEMEHHOW CTPYKTYPbI N3MEPAEMON BENUYUHLI B Npeaenax

nepnoaa BpeMeHun ycpeaHeHna 1.

[MTpunumedaHune—JInacodbnoaeHna aToro TpedoBaHUA AONXKHA ObITb N3BECTHA BPEMEHHAA CTPYKTYpa nameps-
eMOn BENUYUHLI.

OTCyTCTBYIOLME pe3ynbTaThl U3MEPEHNIN XaPaKTEPUCTHK KAYEeCTBa BO3ayXxa He cneayeT 3aMeHATb pac-
4YeTHbIMW BENUYMHAMMW, MONYYEHHBIMW, HANPUMEP, METOAOM NHTepnonauun. OTaenbHble pe3ynbTaTbl N3Me-

peHuin C; AOMXHbl BblTb HE3AaBUCUMMbI APYr OT Apyra.

[TpnumMmedaHne—ITIpUHATO CUNTaTb, YTO pe3ynbTaTbl U3MEPEHUIN He3aBUCUMBI, eCnin BpemMsa oTbopa npod no
KpanHen mepe B YeThipe pasa npesbilaeT BpeMsa OTKNnKa UsMepuTenbHon cuctemsl /x.

MHopMaLmIo, KacaloLLyoca HeonpeaeneHHOCTH pe3ynbTaTtoB namepeHnin C,, NCnonb3yemMbix AN pac-
YyeTa cpeaHero nNo BpeMeHun sHadenna C, NpeacTaBnAlT B COOTBETCTBUN C NnonoxeHnamm GUM.

B oTHOLWEeHMM HeonpeaeneHHOCTU Pe3ynbTaToB n3MepeHnn C; pasnnyarT Tpu crneayowmx cnyyas.

a) na nonHoro Habopa AaHHbLIX AenalT eAUHCTBEHHOE NPeanonoXeHne — CUYUTAKNT, YTO Heonpeae-
NEeHHOCTb UMEET CNy4auHyo U HeCny4anHylo cocTaBnsaloLLnE.

B 3TOM cny4yae AonMKHa ObiTb M3BECTHA cneayowas MHPpopMaLmS:

1) amcnepevm u(C), u;.;

2) 4yucna creneHen ceoboabl f (u. (C)), f(u,.).

2

Kak cny4anHasa coctaBnaoLLas uf(Cf), Tak U Hecny4yanHasa CoCTaBNALWAEA U,

. CTaHOapTHOMU Heonpeae-

NEHHOCTWN AOMKHbI ObITb NPUMEHNMbI KO BCEMY Nepnoay BpeMeHun ycpeaHeHns 7. Cny4yanHasa cocTaBnaoLLan

uf(Cf) MOXET 3aBUCETb OT pesynbTata nsMmepeHusa C,. Hecny4anHyo COCTaBNAOLLYIO U’ CUNTAIOT OOMHa-

KOBOW AN BCeX pe3ynbTaToB namepernin €., nony4eHHbIX B nepunoa Bpemermn ycpeaHenus. 3aeckb f(u (C)) —

YUCNO cTeneHen cBodoAbl, OTHOCALLMXCA K uf(Cf) ; J(u ) — 4ncno creneHen ceoboabl, OTHOCALLIMXCSA K ufu..

Ecnu uf(Cf) M u’. GbiNn OLLEHEHbI HA OCHOBE OAHOTO W TOTO e Habopa AaHHbIX, TO f (u. (C,)) paBHO f (u,.).

b) Habop aAaHHLIX pa3bmBaloT HA HEKOTOPOE Yncno Habopos M (M > 1) n aenaloT npeanonoXeHune, YTo
ANAa Kaxaoro n3 Habopos HeonpeaeNeHHOCTb UMEET CAYYaNHYI0O N HECNYHaWUHYIO COCTaBNAIOLLNE.

B aTOoM cnyyae ansa kaxxnoro Habopa AaHHbIX OT j = 1 o M pormkHa ObiTb U3BECTHA cneayloLasn MHop-
MaLUSA:

1) avcnepenn u?(j), uq, (j);
2) 4ncno namepeHun u (j) n nitepsan spemenn 1 (j);
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3) umcna ctreneHen ceoboabl f (u. (7)), f(u_. (),
rne 1 = fT(j) n N =ﬂ24:n(j).
il o

CTaHaapTHas HeonpeaeneHHOCTb pe3ynbTaTtoB namepeHnin C; AOMKHA BblTb OLeHEeHa HE3aBUCUMO ANS
Kaxxnoro nHtepsana spemenn 1 (j). Cymma nHtepBanoB BpeMenun 1 (f) AonKHa NONHOCTLIO OXBATbIBaTh NEPU-
on BpeMenn yopeaHenna T. Kak cnyyaiiHas coctaBnaowas 12 (j), Tak n HecnyyaiiHaa coctaensowas 2. (j)

CTAHAAPTHOM HeoNpeaeneHHOCTN AOMKHbI ObITb MPUMEHNMbI KO BCeMY MHTepBany BpemeHn T (). Mpeanono-
)XEHNS OTHOCUTENBbHO HEONPEeAEeNeHHOCTN ANA NHTePBaNoB BpeMeHn T () He AONXHbl ObiTb OCHOBAHbLI HA OA1-

HOM M TOM Xe Habope NCXOAHbIX 3TanoHOB. 3aecb f (U, (j)) — 4Yncno cteneHen cBoBoabl, OTHOCALLMXCSA K uf (/),
S (u,. (j)) — 4ncno creneHen cBobOabl, OTHOCALLMXCA K ufu. (/). Ecnm u_ (j) n u,, (j) ObiNn OLeHEHbI HA OCHOBE

OOHOrO U TOro e Habopa AaHHbIX, TO f (U, (7)) paBHo f (u,. (/).

c) Ona Habopa paHHbIX aenalT npeanonoXxeHne [0aHo unn bonee (M > 1)] oTHOCUTENBLHO Heonpeae-
NEHHOCTN, HA OCHOBE KOTOPLIX €€ HE Pa3aensioT Ha CNYYanHYI0O N HECNYYaNHYI0 COCTaBNAILINE.

B aTOM cny4ae ansa kaxaoro Habopa AaHHbIX OT j = 1 o M pnonxHa ObiTb N3BECTHA cneayowan NHop-
MaLIMA:

1) HeonpeneneHHocTb u (j);

2) 4ncno namepeHun n (j) n nitepean epemenn 1 (j);

3) 4ncno creneHen cesobonsb! f (j),

M M
rne T =) T(j) v N => n()).
j=1 Jj=1

CTaHOapTHY0 HeonpeaeneHHOCTb pe3ynbTaToB naMmepeHnn C; cnegyeT OLeHNBaTb HE3aBMCUMO ANA KaX-
noro nHtepeana epemerdn 7' (j). Cymma nHtepBanoB BpeMeHn 1 (j) AOMKHA NONHOCTLIO OXBAaTbiBATb Nepuoa
BpeMeHun ycpeaHeHuna 1. CtaHaapTHaa HeonpeaeneHHOCTb u« (j) AOMKHA ObiTb NPUMEHNMA K BPEMEHHOMY WNH-
Tepsany 71 (j). CtaHaapTHYIO HEoNpeaeneHHOCTb U (j) CHNTAIOT NOCTOSAHHOWN B MHTEpBane BpeMmenun 1'(j). MNpea-
NONOXEHUA OTHOCUTENBHO HEONPEAENEHHOCTU ANA NHTEPBANOB BpeMeHn 1 (j) He AOMKHbI ObITb OCHOBaHbI HA

OJJHOM N TOM e Habope UCXOaHbIX 3TANOHOB. Yncno creneHen cBoboabl, OTHOCALLMXCA K U (), paBHO f (§).
Ecnn coenaHHble OTHOCUTENBHO HEONPEeAeneHHOCTU NPEANONOXeHNs He NO3BONAIOT BbIAENUTL CRNy4Yain-

HYIO M HECNYYaliHyI0 COCTaBNAIOLLME CpeaHeii KBaapaTnieckon HeonpeaeneHHocTH u; (C)), CTaHAAPTHYIO He-
onpeneneHHocTb u (C;) cnepyeTt paccMaTpuBaTb Kak HECNYYaNHYIO.

6 lpoueaypa

6.1 Oowme NnonoXxeHus

CpeaHee No BpemMeHn 3HadeHne (', NoNny4eHHOe Ha OCHOBE psiaa pe3ynbtaTtoB uamepeHun C; (ot i =1
no N) B COOTBETCTBUU C pa3genom 5, BblMMCNAIOT No oopmyne

= _1& (3)
Cr=—>C,.
T N; i

Hacroawmn ctaHaapT paccMmaTpuBaEeT creaylolme coctaBnalwme HeonpeaeneHHOCTU cpeaHero rno
BpeMeHn 3HaveHna Cr

a) HeonpeaeneHHOCTb OTAENbHbIX pe3ynsTatoB nsmepeHnn C; Ana spemeHn otbopa npob 7, ncnonb-
3yeMbIX AnA pacyeTa cpeaHero no BpemMeHn aHadennsa Cr

b) HeonpeaeneHHOCTb, 00YCNOBNEHHYIO HEMONHLIM OXBATOM Nepuoaa BpeMeHn 1 pesynsratamm n3me-
peHun C,, ncnonbayembiMn ANa pacyeTa cpeaHero no BpeMeHn sHadeHmna Cn ecnn NTg < 1.

CpenHiolo KBagpaTnyeckyto HeonpeaeneHHocTb u*(C,) cpedHero no BpeMenn 3Havenna Cr, Tak Kak
YKa3aHHble BKNaabl HE KOPPENUPOBaHLI, BLIYMNCNAKOT NO hopmyne

u? (Cp) = uy(Cp + u3(Cp), (4)

roe uﬁ,[ (Cr) — cpepHaa KBagpaTudeckan HeonpeaeneHHOCTb CpeaHero no BpeMeHn 3Havyenma €, 00ycnos-
NeHHaa N3MepuTenbHON CUCTEMON, NCNONb3yEMON OANA NONy4YeHUa pana pes3ynbtatoB U3mMme-

peHun C;
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u32 (E’T) — CpeaHAa KBagpaTnyeckan HeonpeaeneHHOCTb cpeaHero No BpemMeHn aHadeHns C, o0bycnos-
neHHas HenonHbIM OXBAaTOM nNepuoaa BpemMeHn 1 paaom pesynbTatoB namepednn C..

[py NnonHOM oxBaTe nNepuoaa BpeMeHwn ycpeaHeHua T pesynbratammn nsmepeHun C; HeornpeaeneH-
HOCTb CpeaHero No BpeMeHN 3Ha4eHUa obycnoBneHa TONbKO N3MEPUTENBHOW CUCTEMON.

KonnyecTBeHHasa oLueHKa HeonpeneneHHOCTN cpeaHero No BPpEMEHU 3Ha4YeHNSA, 00YyCNOBNEHHOW N3ME-
PUTENBHON CUCTEMOWN B COOTBETCTBUKN C nonoxeHmnamm GUM, oCHOBaHHaA Ha MHOOPMAaLIMKN OTHOCUTENLHO
HeonpeaeneHHOCTU PEe3yNbTaTOB N3MEPEHNN, UCNONb3YEMbLIX ANA BbIMNCNEHNA CPEeAHEro NO BPEMEHN 3HA-
4yeHusa, npuseneHa B 6.2. lNonoxeHna GUM HenpnMeHnMbl B ABHOM BMAE K OLLEHKE HeoNpeneneHHOCTN cpea-
HEro0 MO BPEMEHWU 3HaYeHus, ODYCNOBNEHHOMN HENOMNHbLIM OXBATOM Mepuoaa BpPeMeHn ycpeaHeHua 1
pe3ynbTatamMmm namepeHnn. PelleHne 3Ton 3aaaydm npueeaeHo B 6.3.

6.2 CtaHpapTHana HeonpeaeneHHOCTb, 00ycnoBneHHaa U3MepPUTESNIbHOU CUCTEMON

CpeaHio KBaapaTUYECKyo HeONpPeaAeneHHOCTb CpeaHero no BpemMern 3HadyeHna C,, 0ByCNOBNEHHYIO
M3MEPUTENLHON CUCTEMOM, NCMONb3YEMOW ANA NONyYeHnsa pe3ynbTaToB namepernn C,, BbIMUCNSIOT MO op-
Myne

uﬁd(ET) = HIQ' (?T) T uler (ET): ()

rne uf (Z”T) — CnyYanHaa COoCTaBnAloLLaaA cpeaHen KBaapaTU4eCckon HeonpeaeneHHOCTN CPeEAHEro no Bpe-
MeHU 3HavyeHna C, 00ycnoBNEHHON N3MEPUTENBHOWN CUCTEMOWN;

ufu. (E’T) — Hecny4anHas cocTaBnaoLLasa cpeaHen KBaapaTnieckom HeonpeaeneHHOCTH CPeAHEro No Bpe-
MeHn 3HaveHnsa C,, 0bycnoBNeHHON N3MepUTENbHON CUCTEMOMN.

KonnyecTBEHHYI0 OLLEHKY CNy4YanHOW COCTaBNAIOLLEN uf(CT) NPOBOAAT HA OCHOBE CNYyYanHbIX COCTaB-
NAKLWNX uf(Cf) cpefHen KBagpaTuyeckon HeonpeaeneHHoCcTn pesynbTata namepenna C.. HecnyyanHyio co-
CTaBNAOLLYIO ufu.(CT) PACcCYNTLIBAIOT HA OCHOBE HECNYYaMHbIX COCTaBNAKLLMX uﬁr(Cf) cpeoHeNn KBagpa-

TUHECKOW HeonpeaeneHHoCTn pesynbtara namepeHuns C..

Micxopa M3 npeanonoXXeHnn OTHOCUTENbHO HeonpeaeneHHOCTH, CAenaHHbIX B COOTBETCTBUMN C 5.2,
CTaHOapTHYI0 HeonpeaeneHHoCTb U, ( C;) cpeaHero no speMeHun aHadeHns C,, 06ycnoBNEHHYI0 N3MepUTENb-
HOW CUCTEMOW, N COOTBETCTBYIOLLIEE YMCNO CTENeHen cBoboAab! f, OLeHMBAIOT cneayowmm obpasomM Ana cny-
4yaeB, ONMUCAHHbLIX B 5.2:

a) [ns nonHoro Habopa AaHHbIX AenalT eAMHCTBEHHOE NpeanonoXxeHne OTHOCUTENbHO HeonpeaeneHx-
HOCTU — CYMTAIOT, YTO HEONPEAENEHHOCTb UMEET CNYYarHYI0 N HECNYYanHYI0 COCTaBNSAOLME.

— ] & 6
(€)=~ DUl (C)+uly, (©)
i=1

B dopmyne (6) cnydyanHaa coctaBnsaoLLas uf(Cf) MOXeT BbITb (PyHKLMeEN pe3ynbTaTta namepenmna C.
Ecrm u, (C)) = u,. v nocTtosHHa, hopmyna (6) MoxeT ObITb NpeobpasoBaHa B hopmyny

,
— U: [
ul%/[(CT)=W+U121r* (")

B cnyyae paeeHctBa w4, (C;) = C,v. 1 NOCTOAHHON OTHOCUTENBLHOW CTAHAAPTHON HEONPEeaeneHHOCTUN V,
dopmyna (6) MmoxeT ObITb Npeobpa3oBaHa B hopmyny

iC;Hﬂ : (8)

Hucno creneHen ceoboabl fy, CTAHAAPTHOW HeonpeaeneHHOCTN Uy ( (7)) HaxoaaT ¢ UCNONb3OBaHNEM
dopmynbl Yanya-Carrepyanta (cm. GUM) n3 ypaBHeHUSN

um(Cr) _ 4 (C) | (9)
fM i=1 f(ur (CI)) f(unr)

Ecrm f(u. (C)) > 29n f(u,) >29, uncno cteneHen csoboapl £, NpuHUMaloT pasHbiM 30.
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b) Habop AaHHbIX pa3bnBatloT Ha HEKOTOPOE YNCNo HabopoB M (M > 1) nnpeanonaraoT, YTO KaXabin N3
3TNX HADOPOB MMEET CNYYANHYIO N HECNYYANHYIO COCTABNAOLLINE HEONPEAENEHHOCTM!.

1 (10)

NZ

u%«[ (@) =

A 2 L 2 2 )
D ur(Dn(i)+ ) un (Hn=(j)|.
=1 =l i

N3 cbopmynbl (10) cneayert, 4TO cnyvanHaa U HecnyvYanHasa cocTaBnsalolmne cpeaHen KBagpaTU4ecKkom
HeonpeaeneHHOCTN Pe3ynbTaToB n3MepeHnn C; NOMKHbI ObITb YUYTEHbI C Pa3NMYHbIMW BECAMKN MPU BblHUCNE-
HUM cpeaHen KBaapaTU4eckon HeonpeaeneHHOCTN cpeaHero nNo BpeMeHun 3Havyenma Co.

Yucno creneHen ceoboAbl fy, CTAaHAAPTHOW HeonpeaeneHHocTn Uy, (C'7) HaxoaAT C NCMONb30BaHUEM
dopmynbl Yanua-Carrepyanta (cMm. GUM) n3 ypaBHeHns

uit[(gr)_% i uy (j) . ut (j) _‘ (11)
o S Fun G

Ecrmf(u. (/) > 29n f(u,. (j)) > 29 anaj ot 1 po M, T0 4ncno crteneHen ceoboabl fy, NPUHUMAIOT paB-
HbiM 30.

c) [Ona Habopa AaHHbLIX AenalT OAHO MMM HECKOMNbKO NPEeAnonoXXeHUn OTHOCUTENBHO HeonpeaeneH-
HOCTK (M > 1), HA OCHOBE KOTOPbIX BbIAENAIT CNYYaMHYI0O N HECNYYAWHYIO COCTaBNAOLIME HeonpeaeneHx-
HOCTM.

(12)

Y A | M Yoo Dy s
un(Cr) = 2 Zlu (Hn ().
j=

C y4eTOM NONOXEHUN 5.2, nepevncrneHne ¢) CTaHaapTHbIE HEONPEAENEHHOCTU U (j) pacCMaTPUBAIOT KakK
Hecny4vauHble.

Uncno creneHen ceoboab! f, CTaHAAPTHOW HeonpeaeneHHOCTU Uy, ( (7)) HaxoaAT ¢ UCNONb30BaHNEM
dopmynsbl Yonua-CaTtrepyanta u3 ypaBHEHNS

um(Cr) _$h () (13)
Im j=l S ()

Ecnun f (u (j)) > 29 ana joT 1 oo M, 1o 4ncno creneHen ceoboabl fy, MPUHUMAIOT paBHbIM 30.

6.3 CtaHpaapTHaa HeonpeaeneHHoOCTb, O0OyCNOBNEHHAA HENMONHbLIM OXBaTOM pe3yfnbTaTaMM U3-
MEpPEeHUN neprnoaa BpeMEHU ycpeaHeHnnA

HepaBHOMepHOe pacnpeneneHne pe3ynbTatoB namepeHmn C. no nepunoay BpemMeHun ycpeaHeunsa 1
NPUBOANT K NOSABNEHNIO AONONHNUTENBHOIO NCTOYHMKA HEONPEAENEHHOCTN CPpeaHEro No BpEMEHN 3Ha4eHNS
C 7, KOTOPbIN HE Y4MTLIBAETCA HEONpPeaeneHHOCTbIO M3MepeHns, onncaHHon B 6.2. B cooTBeTCTBUM C TEope-
TUHECKMMM MOMNOXEHMAMM CTATUCTUKM [1] cTaHAapTHYIO HeonpeaeneHHocTb Ug (Cr) cpeaHero nNo BpeMeHu
3Ha4YeHua (', 00yCNOBMEHHYI0 HENOMHbLIM OXBAaTOM BpeMEHU pe3ynbTatamun namepeHnn C;, Cnonb3yeMsil-
MW ONA pacyeTa cpeaHero no BpeMeHun s3HadeHusa, cneayert onpeaenaTtb n3 ypaBHEHUA

us?(@){l— NL; - 53(C)) 14
roe s? (C;) — aucnepcma pesynbTaTtoB M3MEPEHWI, Bbldncnsaemasn no popmyne
(C) = g (€ =T (19
Yncno cteneHen cBoboAbl fg, OTHOCALLMXCA K AMcnepcumn us (C;), HaxonaT no opmyne
Js =N—1. (16)
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[TpumedaHuns
- 1 Tpwn nonHom oxBaTe BpeMeHU pesynbtatamu usmepeHun C, 7.e. N = N . ¢popmyna (14) npespawaeTcs B
us(Cr) = 0. Torpa HeonpepeneHHOCTb CpeaHero nNo BpemeHun saHadeHna (- dyaeT obycnoBneHa TONbKO HeonpeaeneHHoC-
Tb) N3MEPEHUS.

2 lNpu manom pasmepe sbidopkn npn N < < N_ _ cpopmyna (14) asnaeTca npndnuxkeHHon popmMynon Ana ctaHaap-
THOrO OTKNOHEHUA BbLIDOPOYUHOrO CcpeaHero 3HadeHns ANA BbIOOPKU U3 HECKOHEUHOW reHepanbHOW COBOKYMHOCTW

2 2
us(Cr) = 5°/N.

3 Koppenauuto HabniwaaembiX BpeMEHHbIX PAAOB pe3ynbTaToB U3MepeHnin, 00YCNOBNEHHYKD BPEMEHHON CTPYKTY-
PO U3MEPAEMON BENUYMHDLI, HE YYUTLIBAIKT, NOCKONbKY OHA HE BNUAET Ha HEONPEeAEeNeHHOCTb U3MEPEHUS.

6.4 CymmapHana cTaHgapTHaA HeonpeaeneHHOCTb

CyMMapHyI0 CTaHOaPTHYI0 HeonpeaeneHHoCTb u ( Cr) cpeaHero no BpeMeHun 3HadeHna C, BbIMUCNAIOT
no oopmyne

u((?T)zJu&(fT)+u§(€T). (17)

Yucno creneHen ceoboabl £, ANA cTaHAAPTHOW HeonpeaeneHHOCT u ( C7) HaxoaAaT C UCMONb3oBaHMEM
dopmynbl Yonua-Catrepyanta us ypaBHEHNSA

ut(Cp) _um(Cr) , us(Cp) (18)
feff fM fS

Ecnun fyy > 29 n fg > 29, TO Yncno cteneHen cBoboab! /.. NPUHUMAIOT paBHbIM 30.
6.5 PacwmpeHHaa HeonpeaeneHHOCTbL

PaclumpeHHyto HeonpeaeneHHocTb U, (Cr) cpeaHero no BpeMeHu sHadeHmns CrNpn yCTaHOBNEHHOM [0-
BEPUTENbHON BEPOATHOCTU P BbIYUCNAIOT Mo hpopmyne

U, (Cp) =k, (fo) u (Cp). (19)

KoacbpuumeHT oxBaTa k, (f.) ONpenenstoT kak NPOLEHTHYIO TOUKY f-pacnpefeneHuns ¢ YMCcnom crene-
Hen cBODOAbI [ ANA ABYXCTOPOHHEro AOBEPUTENBHOIO MHTEPBaNa [2]. 3HadeHna KoadpdumumeHTa oxeaTta
k, (fofr) NPYBEAEHDI B TaONMLE 1. B

Ecnmn agphekTMBHOE YMCnOo cTeneHen cBoboab! £ > 29, TO paclumpeHHas HeonpeaeneHHocTb U o5 (Cp)
cpeaHero 3HadeHna (. Npy AOBEPUTENBHON BEPOATHOCTU 95 % MOXeT ObITb BblMMCNEHA N0 hopMyne

UO:.95 (E’T) = u (Z“T), eCIH f > 29. (20)

Tabnunuya 1 — KoaddumuneHT oxeaTa k, (/) Kak dOYHKUMA noBEpPUTENBHON BEPOATHOCTU p WU YUCNA CTeneHen
csoboabl f

Ky

/

p =0,90 p =0,95 p =0,99
1 6,31 12,71 63,66
2 2,92 4,30 9,92
3 2,35 3,18 5,84
4 2,13 2,78 4,60
S 2,01 2,97 4,03
6 1,94 2,45 3,71
/ 1,90 2,36 3,50
8 1,86 2,31 3,36
O 1,83 2,26 3,25




FroOCT P UCO 11222—2006

OxoHvaHue mabnuusi 1

kIJ
/
p =0,90 p =095 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 TlpeacrtaBneHue oT4yeTa NO HeonpeaeneHHOCTU

B cooTBETCTBUM C HACTOALLMM CTAHAAPTOM OTHET 00 OLleHKe HeonpeaeneHHOCTU CpeaHero no BpeMeHw
3HaveHna C, AnA pe3ynbTaTtoB M3MepPEHU XapaKTepUCTUK KavyecTBa BO3ayXa AOMKEH BKMNoYaThb B ceba cne-
OVYIOLWYH MHOOPMAaLMIO:

- nepwvop BpeMeHM ycpeaHenna 1,

- cpepHee no BpeMeHun 3HadveHune Cr; B

- npeanonoXxeHne oTHOCUTENbHO HeonpeaeneHHocTn C;

- METOAMKY, UCMOMNb3yeMyIo ANA OLLEHKN HEOoNpeaeneHHOCTH OTAENbHbLIX pe3ynbTaToB nameperHmn C..

OT4eT No HeonpeaeneHHOCTN AOMKeH ObiTb COCTaBMNEH MO OOHOW M3 cneayloLmx HopM:

a) Ecnn cymmapHaa craHaaptHas HeonpeaeneHHocTb ¢ (Cr) BbliOpaHa B Ka4ecTBe Mepbl Heonpeae-
NEeHHOCTN cpeaHero no BpemeHn 3HaveHns C,, oHa oomnmkHa ObiTb 3anucaHa B eanHULax BennyiuHbl C- Unn Kak
OTHOCUTENbHAA CYMMapPHasa CTaHAapTHas HeoNpeaeneHHOCTb U (CT)/ C 3Ta MHopMauna AOMKHA COMpPo-
BOXAATbCA yKasaHMeM Yncna cteneHen ceodboabl foq

b) Ecnun paclumperHas HeonpeaeneHHocTb U, (Cp) Npu COOTBETCTBYIOLLEN NOBEPUTENBHON BEPOAT-
HOCTU p BblOpaHa B Ka4ecTBe Mepbl HeonpeaeneHHoCTU cpeaHero no BpemMeHn 3HaveHmna (., OHa AOMXHa
ObITb 3anncaHa B eanHMLIaX BENUYUHBbI (' MNK KaK OTHOCMTENbHAA pacluMpeHHana cTaHaapTHaa HeonpeaeneH-
HocTb U, (Cp)/Cr 3T1a nHbopMaLmsa AOMKHA CONPOBOXAATLCS YKa3aHNeM MCNonb3yemoro koadhguumeHTa
oxBaTta k (f.¢) ¥ Yncna cteneHen ceoboabl £

c) Ecnm CTaHAapTHas HeonpeneneHHOCTb Uy, (C 7), 00YCnoBNeHHas n3mepuTenbHON CUCTEMOMN, BbIOpa-
Ha B Ka4ecTBe Mepbl HeonpeaeneHHOCTU CpeaHero No BpemMeHn 3HaveHnsa Cr, oHa AOMKHa OblTb 3anMcaHa B
eauHMLAX BennunHbl C- UNn Kak OTHOCUTENbHAaA CTaHaapTHasA HeonpeaeneHHocTb Uy, (Cr)/Cr. OTa nHdop-
Mauua OOMKHA CONPOBOXAATLCA YKa3aHueM Yymucna creneHen cesoboab! fi.

d) Ecnu craHpapTHaa HeonpeaeneHHOCTb Ug (Z“T), 00ycnoBneHHas HenomnHbIM OXBAaTOM BPEMEHWN aH-
HbIMW MOHUTOPWHrA, BbiIOpaHa B Ka4ecTBe Mepbl HeonpeaeneHHOCTU cpeaHero No BpemeHn aHaveHnsa Cr, OHa
NOMXHa BbITb 3anncaHa B eAnHMLAax BennyunHbl Cr UNKU Kak OTHOCUTENbHAA CTaHAapPTHaA HeonpeaeneHHOCTb
Ug (CT)/ C . OTa MHopMaLma AOMKHA CONPOBOXAATLCA yKasaHMeM vmucna creneHen csoboab! /q.

[ oKyMeHTbI, coaepkalme NcnonbayemMyo METOAUKY OLLEHKN HeonpeaeneHHOCTN OTAENbHLIX pe3ynbTa-
TOB n3mepeHun C,, NOMKHbI BKNIOYaTL B CE0A:

- OLIeHKY Cny4anHbiX BKMagoB AMCNEPCUMN PesynbTaToB uamepeHun C;, UCnonb3yemblX Ana pacyeTta
cpeaHero no BpeMeHn sHaveHna Cr.

- OLIeHKY HecnyvanHbIX BKNaaoB aMcnepcun pesynbTatos namepeHnin C, ncnonb3yembix Ana pacyeTta
cpeaHero no BpemMeHn 3HadeHmnsa C;

- 060CHOBaHME NPUroaHOCTN NCNONb30BaHUSA BbILLEYKa3aHHbIX BKNAaA0B ANCNepcun Ans Nony4eHnsa pe-
3ynbTaTtoB namepeHun C..

B otueTe Takke A0MKHO 6bITb 0OOCHOBAHO NPU3HAHME NPEACTAaBUTENBHOCTU (B OTHOLLIEHWN BPEMEHHOWN
CTPYKTYPbl MI3MEPAEMON BENUUMHbI) PAAa pe3ynbTaToB N3MEePEHUI, NICNOMNb3yeMblX ANA pacyeTa cpeaHero no
BpeMeHu 3HadeHna (' 3a nepmoa BpeMeHn ycpeaHeHua 1.

10
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[MpunoxeHue A
(cnpaBoO4HOE)

[MpMep KoNMYEeCTBEHHOMN OLIeHKU HeonpeaeneHHOCTH
cpeaHeMeCcAYHOro coaepXXaHMA AUoKcHUaa a3oTa B OKpyXaloleM Bo3ayxe

A.1 AcxoaHble cBeaeHUA

A.1.1 A3meputenbHan cucrema

[1pn HenpepbIBHOM MOHUTOPUHIE OKpY»XalLwWero Bo3ayxa Ana onpeaeneHna coaepXaHma auokcuaa asota (NO,)
NCNONb3YIT XeMUNIOMUHECLIEHTHBIN AaT4YnK ¢ NMHENHOW rpanynpoBOYHON XapakTepucTUKOMN.

A.1.2 lNpoueaypa koHTpoONA

[lpouenypa KOHTPONA CoCcToANa U3 ABYX 3TaNOB.

a) Kaxable 25 4 Ha BXOA U3MepUTENBHOM CUCTEMbI NoAaBanu Hyneson ras n kanmbposo4yHble rasol!). PesynbTaThl,
nony4deHHblE NPU Nogave HyNeBoro rasa, d6INM UCNONL30OBaHbI ANA KOPPEKTUPOBKN Apenda HynAa. Pe3ynbTaThl, NONy4YeH-
Hble NpU noaadve KanndbpoBOYHLIX ra3oB, ObINM NCNONL30BaHbLI ANA OOHapPYXeHNS N3MEHEHUA YrNOBOro KoadduuneHTa
MOAENbLHOMO ypaBHEHUA.

b) Kaxable Tpn Mecsaua yrnoBon KO3MOULNEHT ypaBHEHUA MOAENN KOPPEKTUPOBANU CNUYEHNUEM C UCXOAHbLIM 3Ta-
NTOHOM C MacCOBOW KOHLEHTpauuen onpenensemMoro KkomnoHeHta C, W cTaHaapTHOW HeonpeaeneHHoCcTblo u ((g) =
= 4 mKr/m3 (KannbpoBka NO OAHON TOUKE).

[lna Habopa AaHHbIX Aenanu npeanonoxeHnsa [ogHo unu donee (M > 1)] oTHOCUTENLHO HEoNpeaeneHHOCTH, Ha
OCHOBE KOTOpPbIX €€ He pa3faensanu Ha cnyYanHyro n HecnydanHyto coctasnsawowme. CpeaHemecayHoe 3HadveHue C o . CO-

mont

aepxanua NO, B okpyxatolwem Bo3ayxe, 3aperncTpupoBaHHoOe Ha KOHTPONbHOM NocTy B boTpone (I'epmaHus) 3a AsHBapb
2000 r., ©bIno paccuntaHo Ha ocHoBe N = 692 cpeaHevacoBbix 3HaveHnn C; no dpopmyne (3): C o = 38 MKI/M>.

A.1.3 OueHka HeonpeneneHHOCTU CpeaHevYacoBbIX 3HAYeHUNn

BxoaHbIMKM AaHHBIMW ANA pacyeTa cpeaHemecayHoro 3Hadenmna C ..., Oblnn cpepgHevacoBble 3HadeHna C, nony-
YeHHble B Npeaenax paccmaTtpusaemoro mecsua. B ausape 2000 r. Ha paccmaTpuBaeMomM KOHTPONbLHOM NOCTY ObINK 3ape-
ructpuposanbl N =692 n3 BO3MOXHbIX N .. = 744 cpeaHevacoBblX 3Ha4eHUn KoHueHTpauum NQOQ,. 3TOT pAaa pesynbTaTos
n3mepeHnn BN NPU3HaH NpeacTaBUTENBHLIM ANA paccMaTpPUBaeMoro Mecaua, Tak Kak:

- 30 n3 52 HepocTawWKX cpeaHevyacoBbIX 3Ha4YeHUN ObINN OTOPOLLEHBLI U UMENU CNy4YanHOe pacnpeaeneHne B Te-
YyeHne BCero mecsua;

- OCTaBlUMeca HeaoCTawLWmne 3Ha4YeHUAa OTHOCUNUCE K HENpepbIBHOMY MHTEPBanNy BpeMeHN B 22 u.

BxoaHble AaHHble ANA OUeHKU HeomnpeneneHHOCTU cpeaHedacoBbiX 3HadeHun C. npuBeaeHbl B Tadnuue A.1
ana 30 (13 31) AHen paccmaTpuBaemoro Mecsaua, rae Y, (d) — OTKNUK N3MepuTenbHON CUCTEMBbI Ha NoaaYy HyNneBoro

rasa, a B (d) — yrnoBon koahMULIMEHT ypaBHEHNUA Moaenn, nony4aembln npu noaadve MNIMC B aeHb d.

Tadbnwnuya A1—PsaapesynstaToB KOHTPONA, 3aperMcTpupoBaHHbIX aaTvynkom (sHeapb 2000 r.)

flara e B(@ ey @By
2000—01—01 — 43 1,04 18,5 0,001 6
2000—01—02 —1,9 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 — 43 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

" KanuBporouHbiii ras (calibration gas) B o6nactu razoeoro aHanmsa B Poccuiickoit ®eaepauuv NpuHATO HasbIBaTb
rpaaynpoBOHHbIM ra3omM [Mnn noBepo4dHomn razoson cmecbio (MICHJ.

11
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OkoH4aHue mabnuusi A. 1

flare R B@ e @By
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 2,3 1,04 5,3 0,001 6
2000—01—15 1,4 1,01 2,0 0,000 1
2000—01—16 2,5 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 6
2000—01—21 — 0,7 0,96 0,5 0,001 6
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 6
2000—01—26 5,2 0,96 27,0 0,001 6
2000—01—27 3,3 0,96 10,9 0,001 6
2000—01—28 3,7 0,99 13,7 0,000 1
2000—01—29 3,6 1,01 13,0 0,000 1
2000—01—31 1,8 1,01 3,2 0,000 1
CpenHee 1,01 10,82 0,0017
CTaHpapTHoEe 0,04
OTKNOHEHNE
KBaapaTHbIN KOPEeHb 3,3 0,041
N3 cpeaHero
f 30 30

B cooTBETCTBUK C NPpUMEHAEMON NpoLeaypon AaHHbIE KOHTPONA USMEPEHNI, perncTpupyemMble kaxxable 25 4, oxaa-
TbiBanu BCe AHN MecaLa N BCe Yacbkl CyTOK. [laHHble ANA pacyeTa HeonpeaeneHHOCTH, NpuBeaeHHble B Tabnuue A.1, oxea-
ToiBanNu nepuoa HeobcnyxmpaemMon pabdoTobl, He npepbiBaeMbln TeEXHUYECKUM OBCnyXMBaHMeM Unu KanubpoBKOW.
[103TOMY AaHHblE KOHTPONA n3MepeHnin O6iNn NPU3HaHbl APUroaHbIMW ANA paccMaTpuUBaemMoro nepnoaa BpemMeHN.

YpaBHeHne moaenu, ucrnonb3yemMoe Ana aHannia HeonpeaeneHHoCTU cpeaHeyacoBbiX 3HadeHun C, cneayroLlee:

C;= (Y, +dC) (1 + dB), (A.1)

roe C, — pes3ynbTaT naMepeHuns (cpeaHevyacoBoe 3HadeHue cogepxxaHua NQO,);
Y, — OTKNWNK N3MepUTENBLHON CUCTEMBI;

d C — apend HyNAa (KOPPEKTUPYIOT exXeaHEBHO);
d B — oTknoHeHWe yrnoeoro koadduLmeHTa B, paBHOro eauHuLe (He KOppPeKkTUPYIOT).
C y4yeToM OTKNOHEHUN TONLKO NepBOro nopsaaka popmyna (A.1) moxeT ObITh NpeobpasoBaHa B hopmyny (A.2)

C;=Y,+dC + Y,dB (A.2)

3HadeHue nonpaskn Ha apend d C B TeYeHWe CyTOK onpeaensny npu nogade Ha Bxoa N3mMepuTenbHON CUCTEMbI HY-
NeBoro rasa v BblUUCNANKU No PopMynam:

12
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0=1Y,+dC (A.3)
dC = — Yo, (A4)

rae Y, — OTKNUK U3MepuTenbHON CUCTEMbl Ha noaady HyneBoro rasa (cMm. Tabnuuy A.1).

[locne pacyeTa 3Ha4veHUa nonpaeku Ha aApend B TedveHne cyTok d C B naMepuTenbHy CUCTEMY NoaaBann Kanmubpo-
BOYHbIN ra3 ¢ U3BECTHOW KOHLEHTpaLumen onpeaensemMoro kKomnoHeHTa C,. 3atemM BblYUCNANKN OTKNOHEHMe d B yrnoBoro
koadbdULMeHTa OT 3Ha4YeHusa 1, ycTaHOBNEHHOro Npu Kanndposke, No popmMynam:

C, = (¥, — Yy (1+ dB), (A.5)
dB=C,/(Y;— Y — 1. (A.6)

B qoopmynax (A.5) n (A.6) uneH (Y, — Y,) npeactaBnaeT codbon OTKNNK N3MEPUTENLHON CUCTEMBI Ha Noaavy Kanmo-
POBOYHOrO rasa nocne KOPpPeKTUPOBKU Apendra Hyns.
Mcxopa ns ypasHeHns moaenu (A.1) aucnepcna cpeaHevacosoro 3HavyeHnsa €, sapnaeTca qpopmMynon

w2 (C) = u? (¥) + u2 (dO) + Yu? (dB), (A7)

rae u (C;) — cTaHaapTHasa HeonpeaeneHHOCTb cpeaHeyvyacoBoro 3HadeHns C;;
u (Y,) — cTraHpapTHasa HeonpeaeneHHOCTb OTKNKKa Y; N3MepuTenbHON CUCTEMbI B YCNOBUSAX KannOpoBKK (B eANHU-
Lax namepsaemon sennnHol C);
u (dC) — cTaHpapTHaa HeonpeaeneHHOCTb U3MepUTenbHON cucTemMbl, obycnoBneHHaa apenomM Hyns;
u (dB) — cTaHaapTHasa HeonpeaeneHHOCTb N3MepUTENbHON CUCTeMbI, oBycnoBneHHas apendoM yrnoBoro Koadopn-
LUEeHTA.
KanndpoBky nameputenboHon CUCTEMbI NPOBOAUNN METOA0M OAHOYPOBHEBOWN KAaNMOPOBKN C 0AHOPA30BOW NoAaYven
Ha BXOA4 U3MePUTENBHON CUCTEMbI NepPeHOCHOro 3TanoHa ¢ KoHUeHTpaunen auokcnaa asota (. MNoaTomy cTaHaapTHan
HeonpeaeneHHoCTb U (Y) oTknuka Y, nameputenbHoOn cucTemMbl B YCNOBUAX KanMOpPOBKK 3anaeTcs U3BECTHOW cTaHaap-
THOWN HeonpeaeneHHOCTLID KOHLEeHTpaLum auokcuaa as3oTa B nepeHocHOM 3tanoHe u ( Cr) B COOTBETCTBUM C POPMYNON

u (Y) = u (Cp). (A.8)
CooTBeTCTBYHOLLEE YUCNO cTeneHen cesodoabl f = 5.
Oucnepcuto ppendpa d C onpegenanu Kak cpeaHee kBagpaTos Habnoaaemblx 3HadeHnin d C = — Y, 1 BbIMUCNANN MO
dopmyne
w2 (dC) =Y,°. (A.9)

HOucnepcuio apendpa d B, 3apaBaemMyto cpeaHUM KBaapaToB OTKNOHEHMU Habnaaembix 3HadeHnin B oT 1, BbluncnsA-

nv No popmyne

u? (dB) = (dB)-.

(A.10)

Tak kak cpeaHee 3HadyeHne B oveHb 6nn3ko k 1 (cm. Tabnuuy A.1), u? (d B) paccmaTtpuBanm Kak (B OCHOBHOM) CRy-
YyanHbIn BKNaa B Or0aXKeT HeonpeaeneHHOoCTU cpeaHeYvyacoBoro 3HaveHmsa (..
B Tabnuuy A.2 cBeaeHbl OLEHKM BKNaAoB ANCnepcun cpeaHevacoBbiX 3Ha4eHnn, UICNONb3yeMblX ANA pacyeTa cpen-
HeMeCAaYHOro 3HadeHus. B Tabnuue Takke ykaszaHbl COOTBETCTBYIOWEE YNCNO cTeneHen ¢ceoboabl U TUN BKNaAOB B He-
onpeneneHHocTb. B Tabnuue A.3 npuBeaeHbl CNy4YanHbil U HeCNy4YauHbI BKNaAbl AUCAEPCUA B HeonpeaeneHHOCTb
cpenHe4yacoBbIX 3HAYEeHUI.

Tadnunua A.2 — Bknaagbl gucnepcui cpeaHedacosbix 3HadeHnn C. ana Y <100 mkr/m3

KonunyectBeHHas 3Ha4YeHue oLUeHKH .
BxoaHas Yucno cteneHen Tun Bknana
BenMUNLa Bknag aucnepcun OUEeHKa BKnaga BKNaga aucnepcun, cBOBOaL! ancnepcin
aucnepcuu (MKr/M3)?

Y u* (Y u’(Cy) 16 5 Hecny4anHbin
dC uA(dC) Y,’ 10,82 30 CrnyyanHbiii
dB V2 u? (dB) 10000 (d B)? <17,0 30 CRyyaiiHbli

(B OCHOBHOM)
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Tadbnuua A.3— CnyyarHbln n Hecny4YanHbli BKNaabl aucnepcnn cpeaHedacosblx 3HadeHnn C. ana Y <100 mkr/m?

CocTtaBnawLwasa HeonpeaeneHHOCTH dopmyna Yncno cteneHein ceoboabl
u’ (C) u(dC) + Y2 u? (dB) 30
unzr (C) u? (Cr) >

HonyweHune Y <100 mkr/m3 ObIN0 noaATBERXKAEHO ANSA pAAa pe3ynbTaToB U3MEPEHUIN, UCNONBb30BAHHbLIX ANA pacye-
Ta UCKOMOIO CpeaHeMECAYHOro 3Ha4YeHNA. ITo AoNyLIEHME NPUBOAUT K 3aBbILLEHHON OLEHKE BKNaaa ANcnepcumn OTKNoHe-
Husa dB.

BxoaHble AaHHblE, OTHOCALLMECS K HEONPEAENEHHOCTU pe3ynbTaToB nsamepeHnn C, ncnonb3yemMblx AnNs pacyeTa
cpeaHeMecsAYHOro 3Ha4yeHus, ABNATCA NPUroaHbIMU ANS NPUMEHEeHUs B cnydae 5.2, nepeuyncneHue a).

A.2 OueHKa HeonpeaeneHHOCTU CpeAHEMECAYHOro 3Ha4YeHunA

A.2.1 HeonpeaeneHHOCTb U3MepeHUA

B cooTBeTCTBUK C 6.2, NnepeyncneHne a) CpeaHIo KBaapaTU4ecKyto HeonpeaeneHHOCTb CpeaHero No BpeMeHN 3Ha-
YyeHusa C_ .., 00yCNnoBNeHHYy N3MepuTenbHONU CUCTEMON, BbIMUCNAKOT NO hopmMmyne

_ 1 &
ul%'l(cmﬂnth) — F ZH%(CI) T uﬁr, (A.1 1)

rae N — 4nucno cpeaHeyvyacoBbIX 3HaYEHUI, MICNONb3yeMblX ANA pacyeTa cpeaHero.

OueHKa cpeaHen KBagpaTuieckon HeonpeaeneHHoOCTU cpeaHero no BpeMeHun aHadyerna C ., 00ycnoBneHHom 13-
MEePUTENBLHOW CUCTEMON N paccYnTaHHOW cornacHo doopmyne (A.11), a TakXe COOTBETCTBYIOLEE YNCNO cTeneHen cBoHO-
Abl U TUMNbI BKNAAOB Ancnepcun npueeaeHsl B Tadnuue A4,

Tabnunya A4 — OueHka Bknagos aucnepcumn cpeaHemecadHoro sHadenna C .., 06ycnoBneHHbIX
nameputensHon cuctemon ansa Y < 100 mkr/m3

RonuiecreenHas SHateHue oLeHKY Lncno cteneHel Tun Bknapa
Hucnepcus Bknag aucnepcun OLeHKa BKnaaa BKNnaaa Ancnepcuu, 6 A
aMcnepcui (MKTIMPY2 ceoGoapl ancnepcun
unzr u? (Cyp) 16,00 5 Hecny4yanHbin
2.u (GYN | 2 u™(dC)IN" +
+> Y u?(dB)IN?
Zuz(d C)/N2 y_ol /N 0,016 30 Cny4yanHbIN
> Y u*(dB)/N* 10000 <0,025 30 CnyyaiiHblii
(dB)°/N (B OCHOBHOM)
Ut (Cononen) 16,041 5
U (Crnont) 4,01 5

N3 Tabnuubl A.4 BUAHO, YTO HanbonbLIMM BKNAAOM B HeonpeaeneHHoCTb u3MepeHns cpeaHero 3Hadenmna C .
ABNAETCA HeCcny4YanHbl BKNaa UCXOAHOro 3TanoHa, UCnonb3yemMoro Ana kanuopoBkn N3MepuTensHon cuctemMbl. Yncno
cteneHen ceodoabl C ., NONYUYEHHOE B COOTBETCTBUN C 6.2, TakXke onpeaenseTca ManbiM YNCNOM cTeneHen ceodoabl
Hecny4YanHoro Bknaaa B HeonpeaeneHHoCTb namepeHusa. donyuwernue Y < 100 Mkr/m® npuBoAUT K 3aBbILLEHHOW OLIEHKe
BKNana aucnepcumn otknoHeHmnsa dB.

A.2.2 HeonpeaeneHHOCTL, OOyCNOBNeHHaA OTCYTCTBMEM 3HAYEHUMN

B CTaHpapTHOE OTKNOHEHUE CpeaHevacoBbIX 3Ha4YeHn C;, ncnonb3yemMblx ANs pacyeTa cpeaHeMecsaYHOro 3Ha4eHus
Conthy BRIMUCNANM NO popmyne (15). CTaHpapTHYO HeonpeaeneHHOCTb usz(Cmﬂmh) cpenHero 3Havernnsa C_ .., 00yCnoB-

m
NEHHYI OTCYTCTBMEM 3HAYEeHUI, BeIMUCNANK no coopmyne (14). CooTBeTCTBYOLWEE YNCNOo cTeneHen ceoboabl — (N — 1).
Pe3ynbTaTel cBeaeHbl B Tadnuuy A.S.
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Tadbnuya A5 — OueHka cTaHaapTHOW HeonpeaeneHHOCTU cpeaHemMecaYHoro 3HadeHuna C ..., 00ycnosneHHom
OTCYTCTBMEM 3HAYEHNU

BenuiuHa 3HaveHune
N_ .. 744
N 692
s (C) 18,7 Mkr/m3
Emonth 38,0 MKr/m3
Us (Emonth) 0,2 MKr/m3
f 691

A.2.3 OTyeT NO HeonpeAeneHHOCTU cpeaHero No BpeMeHU 3HaYeHUA B
~ HeonpepeneHHOCTL CpeaHero no BpeMeHn 3HaueHNs BbIMUCNANK Ha OCHOBE 3HaYeHUn iy (Comn) = 4,01 MKr/M3 1
Us (Comn) = 0,2 MKr/M> no popmyne (17). Yncno cteneHent ceoboabl paccunTeiBanu no gpopmyne (18).
B Tabnuuy A.6 cBeaeHbl pe3ynbTaThl aHann3a HeonpeaeneHHOCTH,
roe 1T'— nepunopa BpemMeHn ycpeaHeHus;

C.onth — VNCKOMOE cpeHee Mo BpeMeHU 3HaYeHUe;

m

U (Conth) — CYMMapHas cTaHaapTHas HeonpeaeneHHocTb C o )

U Cpontn) — PaCcLUMpeHHas HeonpeaeneHHocTb C o) MY AOBEPUTENBHON BEPOATHOCTY p;
Joir — 3P PeKTnBHOE YnMcno cTeneHeinn ceoboabi;
p — noBepuTenbHas BEPOATHOCTD p;
K, (Jof) — KO3ULMEHT OXBaTa ANs Yncna creneHein ceoboabl /.4 M AOBEPUTENBHON BEPOATHOCTY p.

Tabnwunuya A.6 — Pe3synbTaTbl OLEHKN HEONPEeASNEHHOCTU cpeaHero no BpemMerHn sHadenmna C

Benu4nHa 3Ha4veHue
T 1 mec
E’mmh 38,0 MKr/m3
u (E’mﬂmh) 4,0 mkr/m?3
U, (E’mﬂmh) 10,4 MKr/m3
for 5
P 0,95
K, (Jeet) 2,6

A.3 ObcyxpeHue

B paccMOTpeHHOM npumepe UCNonNb3oBaHbl BonbLUMe BbIOOPKU NMPU MOHUTOPUHrE OKpyXatoLwlero sosayxa. Oxesar
nepuoaa BpeMeHu ycpeaHeHUs B 0auH MecsiL, HabopoM AaHHbIX, UCMONb3yeMbIX AN BblMMCNEHUS cpeaHEeEMECAYHOro 3Ha-
yeHus, aensaeTca AocTtaTouHbIM (cocTaensieT 93 %). CooTBeTcTBEHHO, BKNaa 7 % OTCYTCTBYHOLMX 3HAYEHUI B Heonpeae-
NEHHOCTb CpeaHEMECAYHOro 3Ha4YeHus ABNAeTCA HecyllecTBeHHbIM. MpoLeaypbl, OnMcaHHble B HACTOSILLIEM CTaHaapTe,
MOryT ObITb NPUMEHEHbI aHanornM4YHbiM 00pa3oM, ecnu cpeaHne 3HavyeHUs BbIMMCNAIOT Ha OCHOBE HabopOB AaHHbIX, ANS
KOTOpPbIX XapakTepeH HeOOoNbLLIOW OXBAT paccMaTpUBaeMoro Nepruoaa BpeMeHn ycpeaHeHus, noka 3t HebonbLumne Habo-
Dbl ABNAKTCA NpeAcTaBUTENbHLIMU ANSA Nepnoaa BpeMeHn yecpeaHeHus.

Ecnn ymeHbWNTD YMCNO NOMYYEHHbIX CpeaHe4vacoBbIX 3Ha4veHun coaepkanmnsa NO, B pacCMOTPEHHOM npuMepe A0
N = 31 (oaHO cpeaHevacoBoe 3HaYeHue B AeHb), CTaHAAPTHYIO HeonpeaeneHHOCTb CPpeaHEMECAYHOro 3HaveHust, 00-
YCNOBNEHHYID OTCYTCTBYIOLMMU 3HAYEHUAMIN, BLIYUCNAT No hopmMyne

(A.12)

u5(6mﬂnth) = 18,7 MKI/M3

(1 31j/31 — 3.3 Mo/’

VU 744
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[MTpunoxeHune B
(cnpaBo4HOE)

CBeaeHNA 0 COOTBETCTBMM HaUMOHaNbHbIX cTaHaapToB Poccunckon ®epepaumnmn
CCbINOYHbLIM ME&XAYHaPOAHLIM (permoHanbHbIM) CTaHgapTaMm

Tadnuuyua B.1

Obo3Ha4YeHne CCbINOYHOro Ob6o3HavyeHne N HaUMEeHOBaHUE COOTBETCTBYIOLLENO
MexXayHapoaHoro ctaHaapTa (AOKyMeHTa) HaLMOHanNbHOro ctaHaapTa (A0KyMeHTA)

NCO 3534-1:1993 [OCT P 50779.10—2000 (MCO 3534-1—93)
CTatTuctnyeckne metoabl. BepoATHOCTb U OCHOBbLI CTATUCTUKN. TEPMUHBI K
onpeneneHns

GUM:1995" PYKOBOACTBO MO BbLIPAXEHWUIO HeonpeaeneHHOCTM u3MepeHus. — Mon
pean. npodh. B.A. Cnaesa. — CIl16.: 3a-8o «BHVIUM um. [1.1. MeHaeneeBay,
1999

" HaumeHoBaHMe MexayHapoaHoro aokymeHta: Guide to the expression of uncertainty in measurement, First
edition, BIPM/IEC/IFCC/ISO/IUPAC/ITUPAP/OIML.
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YOK 504.3:006.354 OKC 13.040 158

KnioyeBble cnoBa: Ka4eCTBO BO3ayXa, OLEHKa HeonpeneneHHOCTN NU3MEPEHNS, cpeaHee NO BPEMEHN 3HaYe-
HWe, Habop AaHHbLIX, NEPUOA BPEMEHUN YCPEAHEHNS
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