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Mpepucnosue

Llenn n npuHuunel ctaHgapTu3aumn B Poccuiickoin ®efepaunn ycTaHoBNeHbl PegepasbHbiM 3aKOHOM
0T 27 pgekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnaa NpUMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoii ®epepaunm — FOCT P 1.0—2004 «CtaHgapTusaumsa B Pocculickoli ®eanepauuu.
OCHOBHbIE MOMOXEHNA»

CeefieHns o cTaHfapTe

1 NMOArOTOBJ/IEH OTKpbITbIM akuMOHEepHbIM 06LecTBOM «Hay4HO-uccnenoBaTenbCkuii LEHTP KOH-
TPONS U ANArHOCTUKM TexHuyeckux cuctem» (OAO «HUL, K») Ha ocHOBe CO6CTBEHHOIO ayTEHTUYHOrO nepe-
BOJa cTaHgapTa, yKa3aHHOro B NyHkTe 4

2 BHECEH TexHunyeckum komuTeToM no ctaHgapTtusaunm TK 457 «KauectBo Bo3gyxa»

3 YTBEP)XAEH VI BBEJEH B LI,EVICTBVIE Mprkaszom PefepasibHOrO areHTCTBa No TEXHUYECKOMY pe-
rynMposaHunio n metposiorum ot 20 anpens 2006 r. N9 70-cT

4 HacTtosawmii cTaHgapT nAeHTMYeH MexayHapogHomy ctaHaapTy MCO 11222:2002 «KayecTBo BO3ay-
xa. OueHka HeonpeAeneHHOCTU N3MePEHUIA XapakTePUCTUK KaYecTBa BO3AyXa, NO/TyYEHHbIX yCpeLHEHNEM MO
BpeMeHn» (ISO 11222:2002 «Air quality — Determination of the uncertainty of the time average of air quality
measurements»).

Mpv NnpyMeHeHNn HacTosILLEero cTaHgapTa pekoMeHAyeTcs UCNO/b30BaTh BMECTO CCbIIOYHBIX MeXAyHa-
POAHBIX CTaHAAPTOB COOTBETCTBYIOLME MM HaLMOHa/bHble CTaHAapTbl, CBEAEHNSA O KOTOPbIX NpPYBEAEHbI B
[ONOSTHUTENbHOM NPUIoXeHnn B

5 BBEJEH BINEPBbIE

NHopmaums 06 M3MEHEHUAX K HACTOSILLEMY CTaHAapP Ty Ny6AUKYETCS B €XXErofHO N34aBaeMOM WH-
chopmaLMoHHOM yka3aTesne «HauuoHanbHble CTaHA4apThi», a TEKCT U3MEHEHWI 1 NONPaBOK — B eXeMe-
CSIYHO M3JaBaeMblX MH(DOPMALMOHHbIX YKa3aTensax «HaumoHanbHble cTaHAapThl». B cnydae nepecmoTpa
(3aMeHbl) MM OTMEHbI HACTOSLLEro CTaH4apTa COOTBETCTBYHO L ee yBeAoMeHne 6yaeT ony6/IMKoBaHO
B ©XXEMECSAUYHO 13aBaeMoM UH(DOPMALIMOHHOM Yka3aTene «HaunoHasbHble cTaHaapThbi». COOTBETCTBY-
loLLasn MHgopMaLms, yBeAOMIIEHNE U TEKC Tl pa3MellalnTcsa Takke B MH(hopMaLoHHol cucteMe obLiero
nofib30BaHNs — Ha oouLManbHOM caiiTe ®efepasibHOrO areHTCTBA MO TEXHUYECKOMY PEFY/IMPOBAHUIO U
MeTpPOsorMn B ceTu MIHTepHeT

© CraHgapTuHdopm. 2006

Hacroswuii ctTaHgapT He MOXeT GbITb MOHOCTLI0 MU YACTUYHO BOCTIPOU3BEAEeH, TUPaXUPOBaH U pac-
MPOCTPaHEH B kayecTBe 0hMLMANbHOIO U3faHns 6e3 paspelleHus defepanbHOro areHTcTBa No TeXHUYEeCcKo-
My peryMpoBaHuio U1 METPOIOrM
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MpunoxeHve A (cnpaBoyHoe) MNprmep KONNYECTBEHHOW OLEHKMN HeonpeaeneHHOCT cpeHeMecAa4yHoro
cofiepXXaHusa ANoKCMaa asoTa B OKpyXawLem Bo3ayxe
MpunoxeHve B (cnpaBoyHoe) CBefeHMst 0 COOTBETCTBMM HaLMOHA/bHbIX CTaHAapToB Poccuiickoii
defepaLymn CCbITIOYHbIM MeXAYHapOoAHbIM (PErMoHanbHbIM) cTaHdapTam
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BeBepeHune

M3mepsiemMble NpyU KOHTPOJIe Ka4yecTBa BO3AyXa BeIMYMHbI MOTYT 3HAYUTENIbHO N3MEHATLCA CO BpeMe-
HeMm. [1n5 oueHnBaHUs HeonpeaeneHHOCTY N3MEPEHWNIA CpeaHMX N0 BPEMEHM AaHHbIX KOHTPO/IA KayecTBa BO3-
fyxa TpebyloTcs cneumanbHble MeTofbl. MeTof, W3NOXeHHbId B [1J, npegycmaTpusawwuii fenedve
CTaH4apTHOrO OTK/IOHEHUSI Pe3y/IbTAaTOB U3MEPEeHWii Ha KBafpaTHbI KOpeHb U3 Yncna U3MepeHuii, NPUMeHUM
TOMbKO K BE/IMYMHAM, HEU3MEHHbIM BO BPEMEHMU, U K U3MEPUTESIbHLIM CMCTEMAaM, AN KOTOPbLIX HE BbISIB/EHSI
cucTemMaTmyeckue HeonpeaeneHHoCTH.

CraTtucTnyeckas 06paboTka cyyaiHbIX U CUCTEMATUYECKNX OTKIOHEHWIA pe3ynbTaToB M3MepeHuii, npu-
BefleHHas B COOTBETCTBME C KOHLIeNUuei HeonpeAeneHHOCTU N3MepeHns, npeacTaBneHHol B «PykoBogcTee
MO BbIPAXEHWUI HEOMPEAENEHHOCTMN N3MEPEHUS», OCHOBaHA Ha OGLLENPUHATOM NpaBu/e pacnpocTpaHeHus
HeonpepeneHHoCTU. U XoTs B IBHOM Buie 3TO He OTMEYEHO B «PyKOBOACTBE MO BbIPAXEHWIO HeonpeaeneH-
HOCTW U3MEepeHus», yKasaHHas KOHLENUMA MOXET ObITb Takke NPUMMEHUMA K BENIMYNHAM C SBHO BbIpaXXeHHOM
BPEMEHHOW CTPYKTYpOiA.

CTaHfgapTHas HeonpejeneHHOCTb MOXeT 6biTb HEOOXOAMMA Kak nokasatesfib kauyecTBa AaHHbIX Npu
npescTaBNeHUN CPELHUX NO BPEMEHU 3HAYEHWI MO A@aHHBIM MOHUTOPUHIA KayecTBa Bo3gyxa. Ecnv nx MoxHo
BbIAENNUTL, TO 3a/1a4M OLLEHNBaHUS KAa4yecTBa flaHHbIX MOTyT 6blTb ONpefeieHbl 0TAENbHO ANs:

a) HeonpeAeneHHOCTU CPeAHero No BPEMEHU 3HAYEHUs, 06YCNIOBNEHHON N3MepUTesIbHOW CUCTEMOI;

b) HeonpefeneHHOCTVN CPeAHEro No BpeMeHN 3HaYeHns, 06yCOBAEHHO HEMOHbIM 0XBATOM BPEMEH-
HOro MHTepBasa faHHbIMU KOHTPONS;

C) HeonpeneneHHOCTH CPeAHEro No BpeMeHW 3HaueHns, 06yC/I0BNEHHOW OrpaHNyYeHHbIM 0XBaTOM MpPo-
CTPaHCTBA AaHHbIMU KOHTPOSS.

3TN HeonpeAeneHHOCTU SBAAITCA HE3aBUCUMbIMU COCTaBASIOWMUMU CpefHel KBaapaTUyeckoi He-
onpeAeneHHOCTN CPeAHEro Mo BPeMeHU 3HayeHusi. CornacHo HacTosLeMy CTaHAapTy cpejHee no BpeMeHu
3HaueHue Ana Habopa AaHHbIX M0 Ka4ecTBY BO3Ayxa NMPUMEHNMO A5 OLLEHKM KayecTBa BO34yXa B onpesesieH-
HOM MecTe, Hanpumep B npegenax Tpy6bl, B 3afaHHblii Nepros BpEMEHN.

CTaHfapT He paccmaTpuBaeT HeonpeaeseHHOCTb CPeAHEro no BpPeMeHW 3HauyeHusl, 06yCNOBEHHYIO
OrpaHMYyeHHbIM 0XBATOM MPOCTPAHCTBA AaHHbIMWU KOHTPOS.
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HAUMWOHANBbHbBIN CTAHOAPT POCCWUMCKOW GEJEPALUNMN

KauecTBo BO3gyxa

OLIEHKA HEOMNPEAENEHHOCTU N3MEPEHNA XAPAKTEPUCTUK KAUECTBA BO3LYXA.
MONYYEHHbLIX YCPEOHEHVEM MNO BPEMEHN

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

fNata BBegeHnsa — 2006—08—01

1 O6nacTtb NpUMeEHeHUS

HacToswwi ctTaHfapT ycTaHaBnnBaeT MeTo/ KO/IMYeCTBEHHOM OLLeHKN HeonpeaeieHHOCTW CpefHero no
BPEMEHW 3HaYeHnsa A1 Habopa AaHHbIX N0 KaYecTBY BO3AyXa, NOJyYEeHHbIX B HA3HA4YeHHOM MecTe, 3a onpe-
[JeneHHblli Nepvog BpeMeHn ycpeaHeHus. MeTof NpUMeHNM K AaHHbIM MO KayecTBY BO3A4yXa, NOMyYeHHbIM
NPy HENpPepbLIBHOM WV NepUOANYECKOM HabNo4eHNN C NOMOLLbIO KOHKPETHOM N3MepuTesbHOM cucTemsl. He-
onpejenieHHOCTb CpeAHero no BPpeMeHW 3HavyeHusl 3aBUCUT Kak OT HeonpefeneHHOCTU pe3y/ibTaToB usme-
PeHWl. Tak U OT HeonpeAe/eHHOCTU BCNEACTBME HEeMOSIHOT0 oxBaTa HabopoM AaHHbIX KOHTPOMVMPYEeMOro
BPEMEHHOr0 VHTepBana.

HacTosiwumii ctaHgapT NPUMEHSAIOT, ecnu:

a) Habop faHHbIX N0 Ka4ecTBY BO3AyxXa, UCMOMb3yeMblli 415 pacyeTa CPpefHEero no BpeMeHn 3HaYeHus,
ABNSAETCA NpefCcTaBUTe/IbHbIM M0 OTHOLLEHWIO K BDEMEHHON CTPYKTYpe 3MepseMoii BeNnyvHbl ANS onpeje-
JIEHHOTO nepuofa BpeMeHu;

b) vmeeTcs MHhopmauumsa, OTHOCALLANACA K HEONPeAeNeHHOCTN pe3ybTaToB U3MepPeHWii;

C) BCe pe3ynbTaTbl U3MepeHwuit NonyyeHbl B O4HOM MecTe.

HacTosiwumii ctaHgapT peanvsyeT NonoxeHus «PykoBoACTBa N0 BbIPaXKEHWIO HEONpPeaeNeHHOCTH n3me-
peHusi» (GUM).

2 HopmaTtuBHble CChIJIKK

B HacToswem cTaHAapTe UCMNO/b30BaHbl HOPMATUBHbIE CCbIIKW HA CneAyroLwmnii HOPMaTUBHbBIA [OKY-
MEHT:
GUM: 1995 PyKoBOZACTBO NO BbIpaXeEHUI0 HeonpeaeneHHoCTN N3MepeHus

3 TepMuHbI 1 onpepeneHus

B HacToseM cTaHfapTe NPUMEHEHbI CriefyloLne TeEPMUHBLI C COOTBETCTBYIOLLUMY ONpeAeneHNsaMu:

3.1 cpefHee apudmeTmnyeckoe; cpeHee (arithmetic mean/ average): Cymma 3HaueHwuid, geneHHas Ha
UX uncno.

(NCO 3534-1:1993.2.26]

3.2 cymmMapHasa cTaHfapTHas HeonpegeneHHocTb (combined standard uncertainty): CtaHgapTHas
HeonpeAeneHHOCTb pesynbTata N3MepeHuii, Noy4YeHHOro Ha OCHOBE 3HaYeHWl 4PYruxX Be/IMYNH, paBHas no-
NOXUTENbHOMY KBapaTHOMY KOPHIO U3 CYMMbl Y/1€HOB, KOTOPbIMU MOTYT ObITb AUCNEPCUN UK KoBapuauum
9TUX APYrUX BESIMYMH, B3ATble C BecaMu, XapakTepusylolwumy M3MeHeHue pesynbTaTa W3MepeHuid nog,
BO3[eNCTBNEM U3MEHEHWI 3TUX BEJIMYUNH.

(GUM:1995. 2.3.4]

MpumeyvaHue — (CymmapHas) cTaHfapTHas HEONPEAENIEHHOCTb pe3ynbTaTa U3MEPEHNS SABASIETCA NOMOXN-
TeNbHbIM KBaApaTHbIM KOPHEM KBajpaTta ero CyMMapHoi cTaHfapTHOW HeonpeaeneHHoCTH.

M3paHue ouumanbHoe
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3.3 koBapuauwusa (covariance): Mepa cTaTUCTUYECKO 3aBUCUMOCTY ABYX Ha6/0faeMbIX BE/IMUMH, KO-
TOpble MOTyT 6bITb PACCMOTPEHBI KaK C/lyyaiiHble NepeMeHHbIe.

MpumeuyaHune — [ilBe HAbBOgaEMble BE/IMUYNHBI UMEIOT OT/IMYHYIO OT HYNs KOBapuayuio, eCim OHW KOppesnu-
pOBaHbI, T. €. U3MEHEeHME OHON BENNUNHBI MPUBOAUT K USMEHEHWIO APYTOA.

3.4 koadpdpmumeHT oxBaTta (coverage factor). UncnoBoi kO3h(IMLMEHT, NCMOMb3YEeMbIi Kak MHOXWTE b
CYMMapHoIi CTaHAaPTHO HeoNpeaeneHHOCTU A1 NOJyHeHNst paclUMpeHHOl HeonpeaeneHHOCTU.

[GUM:1995, 2.3.6]

3.5 pacwupeHHas HeonpegeneHHocTb (expanded uncertainty): BennuvHa, xapakTepu3sytoLas uHTep-
BaJ1 BOKPYr pe3yfibTaTa U3MepeHusi, B KOTOPOM, MOXHO OXnAaTb, HAXOAUTCA 60/bLIAasA YacTb 3HAYEHWIA pac-
npesfeneHunsi, KOTopble C AOCTATOYHbIM OCHOBAHWEM MOTYT GblTb MPUMNUCAHbI U3MEPSEMON BENUUMHE.

[GUM: 1995, 2.3.5]

MpumeyaHnune — Ecnu paclwunpeHHas HeonpegeneHHocTs Up pe3ynbTata uamepeHuns .Vc fOBEpPUTENLHONA
BEPOSITHOCThLIO p 3ajaHa kak U (A), MOXHO 0XuAaTh, YTO HEM3BECTHOE UCTUHHOE 3HaYeHne A'C BEPOATHOCTLIO P NEXUT B
nHtepsane (A — Uf (A): A + Vp(A)).

3.6 Bausawas sennuunHa (influence quantity): BennuuHa, He AABASOWASACS 06BEKTOM M3MEPEHUs, HO
B/MSAOLLAA Ha pe3ynbTaT U3MEPEHUS.

[GUM:1995, B.2.10]

3.7 cpefHAs KBagpaTuyeckas HeonpegeneHHocTb (pe3ynbTata u3MepeHusa) (mean square
uncertainty <of a result of measurements'): KsagpaT cymmapHoOi cTaHAapTHOW HeonpeeieHHOCTN pe3y bTa-
Ta n3mepeHus.

MpumeyaHune — CpefHaa kBagpaTnyeckas HeonpeneNeHHOCTb pe3ynbTaTta W3MepeHUss MoXeT Takxe 6biTb
oLeHeHa C NMOMOLbIO CPeAHero KBajpaTu4yeckoro OTKNOHEHWS pe3ynbTaTta U3MEpeHWs Ha OCHOBe MaTepuasbHbiX Mep
«UCTUHHOTO* 3HAYEHUA.

3.8 nsmepsemas sennumHa (measurand): KoHKpeTHas BenuuMHa, ABASOLWAACA 06BEKTOM M3Mepe-
HUA.

[VIM:1993, 2.6]

MpunmeuyaHne — Bobnactn MOHUTOPUHTA KayecTBa BO3jyxa namepsaemMas BeMynHa MOXeT 3HaUYNTeNbHO 3a-
BUCETb OT BPEMEHMU.

3.9 usmepuTenbpHasi cuctema (measuring system): COBOKYMHOCTb (DYHKLMOHANbHO 06bEAUHEHHbBIX
Mep, U3MepUTE/bHbLIX NPUGOPOB U APYTUX TEXHUUECKMUX CPeACTB C pabounMmmn npoledypamu, npegHasHadeH-
HbIX 4151 NTPOBEAEHNS U3MEPEHNIA B 06/1aCTV KayecTBa BO3ayxa.

MpumeuyaHune — Pabouas npoueaypa BKAKOUYAET B CE65 MHCTPYKLUIO UM COLEPXMUT CChbIIKY HA HEEe Mo NpoBe-
[EHNI0 06bIYHON KANMGPOBKKU'', €CNN KANMGPOBKA M3MEPUTENbHON CUCTEMbBI HEOGXOAMMA AN €€ NPaBU/bHOW PaGoThl.

3.10 ypaBHeHune mogenu (model equation): Matematnyeckas mMogesnb, C NOMOLLbIO KOTOPOW paf Ha-
6ntoaeHnii (MOBTOPHBIX) MpeobpasytoT B pe3ynbTaT N3MepeHus.

3.11 uyucno cTteneHeit ceoboabl (number of degrees of freedom): O6bIYHO YNC/IO YNIEHOB CYyMMbI MU-
HYC YMC/I0 OFPaHNYEHWNIA Ha YNEeHbl CYMMBI.

[GUM:1995, C.2.31]

3.12 cnyuaiiHan nepemeHHas BenuuuHa (random variable): MepemeHHan BennuvHa, KoTopas MOXeT
npuHMmaTb No6oe 3HayeHre 13 onpeeneHHoro paaa 3HauyeHuit 1 ¢ KOTOPOoi CBSA3aHO pacnpejeneHne Bepo-
ATHOCTEW.

[GUM:1995, C.2.2]

3.13 o6pasel cpaBHeHus (reference material): MaTepvan unu BewecTBo, LOCTATOYHO OAHOPOAHOE B OT-
HOLLEHUN OLHOV UM HECKOSTbKNX HaJIeXXHO YCTaHOB/IEHHbIX XapakTepUCTHK, YTOObI NCNOb30BaTh €ro Npu kanunoé-
poBke npubopa, OUEHke MeToda W3MEepeHuid WAnM ANS NPUNUCBIBAHUS 3HAYEHWI 3TUX XapakTepUCTUK
marepvanam uau BeliecTsam.

[VIM:1993, 6.13]

3.14 ucxopaHbli aTanoH (reference standard): 3tanoH, o6nagaoLnii HaMBbICLLIVMW METPOIOTNYECKU-
MV CBOCTBaMU, UMEIOLUNIACA B PaCNOPsSXEHUN B JAHHOM MeCTe WU B aHHOW opraHv3almm, BOCNpoM3Boas-
WM pasmep eAnHULbI NPU N3MEPEHUSIX, BbINONHAEMbIX B 3TOM MecTe.

[VIM:1993, 6.6]

B Poccuiickoii ®efepaynu kKanm6poBky B JaHHOM c/lydyae NPUHATO HasblBaTb rpafyupoBKOiA.



FOCT PNCO 11222—2006

3.15 pesynbTaTt udmepeHus (resultofa measurement): 3HayeHne, NpuNMcaHHoe U3MepPSAEMOi BeNnUn-
He, NoNyYeHHOe NyTeM U3MepeHus.

[VIM: 1993. 3.1]

3.16 3TasnoH (standard): Mepa, cpeficTBO M3MepPEHUIA, CTaHAAPTHLIN 06paseL, Un n3mMepuTesibHas cucTe-
Ma. npefHa3HavyeHHas AN yCTaHOBNEeHUs, peasnsaumn, XpaHeHUs 1 BOCPOV3BEAEHNA eANHULbI NN OAHOTO UK
60/1€ee 3Ha4YeHNs Kakoli-TO BE/TNUMHDI.

(VIM:1993. 6.1]

3.17 cTtaHpapTHoe oTknoHeHue (standard deviation): MonoXWTeNbHbI KBaApaTHbIA KOPeHb M3 Auc-
nepcumn paccMmaTpvBaeMoii c/ly4aiHon NnepemMeHHON BeTMYMHBI.

MpumeyvaHnune — B3ato ns GUMM995. C.2.12.

3.18 cTtaHpapTHaa HeonpegeneHHocTh (standard uncertainty): HeonpegeneHHoCTb pesynbTata us-
MepeHUsi, BbIpaXeHHasn Kak CTaHJapTHOe OTK/IOHeHMe.

[GUM:1995, 2.3.1]

3.19 cpogHee no BpemeHu (time average): CpegHee 3HauyeHue psga pesynbTaToB M3MEpeHuin (aaH-
HbIX MO Ka4yecTBY BO3Ayxa), MOMyYEHHbIX 3a ONpeAeneHHbIn Nnepros BpeMEHN.

3.20 HeonpepgeneHHocTb (uncertainty): NMapameTp, CBA3aHHbIN C pe3y/ibTaTOM N3MEPEHUS U XapakTe-
pusyloLwnii gucnepcuto (pasbpoc) 3HaYeHU, KOTopble MOTyT 6bITb 060CHOBAHHO MPUMMCaHbl M3MepPSEMON Be-
NMunHe.

(VIM:1993. 3.9]

MpumeyaHune — HeonpeaeneHHOCTb pe3ynbTaTa M3MEPEHUA MOXeT 6bITb ONMcaHa C NOMOL b0 (CYMMapHOA)

CTaHAapTHONW HEeonpeAeneHHOCTM UAN C MOMOLbI0 PACLIMPEHHO HEONPEAENEHHOCTM C YCTAHOBNEHHOMN [OBEPUTENbHO
BEPOATHOCTbLIO.

3.21 agucnepcua (cnydvyanHol nepeMeHHON BeNMYMHbI WNW pacnpefeneHns BeposaTHOCTe)
(variance): LieHTpasibHbIi MOMEHT 2-ro nopsifka.

Mpumevanune — flucnepcusa CﬂyHaVIHOVI nepemeHHoﬁ Be/INYNHBI MOXET ObITb TaKXe onpefeneHa Kak matema-
TUYecKoe OXunaaHvne KBagparta OTK/IOHEHUS cayyaliHOol NepeMeHHON BENNYNHbLI OT MaTeMaTU4eckoro oXxuaaHus.

4 O603HaYeHna n cokpawlieHuns

C,— pe3ynbTaT OTAENbHOI0 U3MEePEHNUs, NONyYeHHbIl B nepnos Bpemenu T.
C> —cpefHee no BpeMeHu 13 AaHHbIX C) MOHUTOPUHIA KauecTBa BO3AyXa,
/ - 4UC/O cTeneHen cBo6oabl,
JInr — 3MMEKTUBHOE YNCNO CTeNeHein cBo6obl.
/M — UMCNO cTeneHein cBoGOAbl, MPUNUCLIBAEMOe cTaHAapTHOW HeonpegeneHHoctn u¥ (C,), 06-
YC/OBJ/IEHHOI UCMNO/b3YEMOI N3MEPUTENbHOW CUCTEMOIA.
J1“ 4ucno cTeneHei cBo6OAbl, NpuNuUcbiIBaeMoe CTaHAapTHOW HeonpegeneHHoctu us (CJL 06-
YC/OB/IEHHOI HEMOJIHLIM OXBATOM AAHHbIMU KOHTPO/IMPYEMOro BPEMEHHOIO MHTepBana,
[« 0Y) - 4Mcno cTenexeil cBOGOAbI NP OLEHKEe CTaHAAPTHON HeonpeaeneHHocTy u (/).
/(«r (1)) - 4ncno cteneHeii ceo6o/pl NPY OLEHKE CTaHAAPTHO HeonpeaeneHHocTH ut (j).
/<«nr ()> ~ “YMCNO CTeneHeii CBO60ApbI NPU OLEHKe CTaHAAPTHON HEoNpeaeeHHoCTM UM (j).
/(«mr)“ 4MCNo CTerneHei CBO60ALI NPU OLEHKe CTaHAAPTHOI HeonpeseneHHoCTU vl
/(«r (Q ) - 4MCno cTeneHelt cBO6O/bI NPy OLEHKe cTaHaapTHoOli HeonpegeneHHocTy M((C),
«(1)- KoathpnuneHT oxBaTa 4Nna 40BEPUTENLHO BEPOATHOCTU P 1 Yncna CTeneHel ceobospl f
M - uncno nHTepsasioB BpeMeHu T (j). Ha KOTOopoe pas36uT nepuog Bpemenun T.
Max — MakcumasnibHOe 3HaYeHue 13 paccmaTpuBaeMoro Habopa 3HauyeHui,
N - yucno pesynbtaToB M3MepeHuii C, 3aperncTpmpoBaHHbIX B nepuod Bpemexn T.
_ uucno pesynbTaToB uamepeHuii C), HEO6XOA4UMBIX A1 MOIHOTO OXBaTa nepvoja BpeMeHu T.
" (/) - 4nCNo pesynbTatoB M3MepPeHUit B nHTepease spemenn T (/).
HC)) - cTaHgapTHoe oTk/IOHeHWe Ha6opa 13 N O0TAe/IbHbIX Pe3ynbTaToB usMepeHuii C., NCNosb3yembix
ANsi BblUMCNEHUA cpeaHero no spemenn C ,.
T — nepuog BpeMEeHU, Ha3HaUYeHHbIi AN NoslyvyeHust cpedHero no spemenn C .
Ts ~ Nepuof BpeMeHu, Ha3HaYeHHbI AN NonyyeHns OTAENbHOTO pesynbTata nmepeHus C).
/e<[)- WHTEpBa/I BPEMEHW BHYTPU nepuoga spemeHn T.
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n (Q - cTaHgapTHas HeonpefeneHHocTb Q.
M (O - CnyuaiiHas cocTasnsiowas cTaHapTHol HeonpeaeneHHocTu Cr
Mr- MOCTOSHHasA cnyyaiiHas cocTasnstoLas cTaHgapTHol HeonpeaeneHHoctn C.
M, - HecnyvaiHas cocTasnsiuias ctaHgapTHo HeonpegeneHHocty C).
M (/) - CTaHAapTHas HeonpepfeneHHocTb C, B uHTepBane spemenu /' (/).
M, (1 - ChyvaifiHas cocTaBfslolWwas cTaHaapTHol HeonpefenenHocTn C] B uHTepBasne Bpemenn /'(/).
MT (/) - Hecny4aiHas cocTaenstouias cTaHAapTHON HeonpegeneHHocTn C B MHTepBasie Bpemern /*(/).

M (£r) - (CcymmapHas) cTaHgapTHas HeonpeAeneHHOCTb cpefHero no spemexmn Cr.
«M (£r) “ CTaH4apTHas Heonpe/fe/sIeHHOCTb CPpeAHero no BpemeHn C;. 06YCNOBMEHHAA U3MEPUTE/bHON
cucTeMoli.
Ms (r» — CTaHJapTHas HeomnpejeneHHOCTb CpeaHero no BpemeHn T 06yCroB/eHHas HemnosHbIM 0XBa-
TOM nepuoga BpeMeHn / HabopoM faHHbIX, UCMOJIb3YyEMbIM A5 BbIUNCIEHMS CPEAHErO MO Bpe-
MEHMW.

Mr<1ir> - CnydaiiHas coctaBnswowas um (Cr).

MT (£1) — HecnydaiiHaa cocTasnswowas mv (C,).

Up (CT) - paclmpeHHas HeonpegesnieHHoCTb "I, Npu 3afaHHol A0BEepPUTE/IbHON BEPOATHOCTH p.
Vr - MOCTOSIHHAA OTHOCUTE/IbHAsA CTaHfapTHasa HeonpegesnieHHocTs Cr

5 TpeboBaHUs K BXOAHbIM faHHbIM

5.1 O6wue nonoxeHus

CTtaHfapT COAepPXMT METOZ OLeHKU HeonpeaeneHHOCTW CcpedHero no pesynbtatamMm cepun nusmepeHui
3HaYeHNs n3MepsieMoli BeIMUMHBI (XapakTepUCTUKM KavyecTBa BO3Ayxa) B ONpefesieHHbIVi Nepnos BpeMeHH.
M3mepsiemasn BennyMHa MOXeT MPOSBASATL CYLEeCTBEHHYIO BPEMEHHYI CTPYKTYpY. MeTog, npegnaraemsiii [1].
npW KOTOPOM CTaHAapTHOE OTK/IOHEHWE Pe3yNbTaToB M3MEPEHW cnefyeT feNNTb Ha KBafApaTHbIA KOpeHb 13 Ynicna
VIMEIOLLWIXCA Pe3y/ibTaToB U3MEPEHWNA, NPUMEHUM TO/bKO K BEIMUYMHAM, KOTOPbIE HE UMEIOT CYLLeCTBEHHO Bbl-
pPaXeHHOW BPEMEHHON CTPYKTYPbI, U K U3AMEPUTE/IbHBIM CUCTEMAM, Ha KOTOpbIE BAWSAIOT TO/IbKO CryyaliHble
HeonpegeneHHoCTU. B o61acT MOHUTOPMHIa KayecTBa BO3fyxa N3MepsieMble BE/IMUMHBI 4acTo NPOABASAIOT
CYLLLeCTBEHHYI0O BPEMEHHYIO CTPYKTYPY U SBHO BblpaXeHHble Hecsy4aliHble HeonpegeneHHocTn. MNoatomy B
yKasaHHOW o6nacT Heo6xoAuMM ApPYroi MeTon KOMMYECTBEHHOM OLEHKM HeonpeneneHHOCTUW CpeaHuX Mo
BPEMEH 3HaYeHUiA.

Papg u3 N pe3ynbTaTtoB U3MepeHnn xapakTepucTukm kadectsa Bosgyxa C,, NCNOMb3yeMmblX 415 Bbluncne-
HUS cpefHero no BpeMeHu 3HadyeHns C, 3a onpejesneHHblil Nepuos BpeMeH yCpegHeHns 7, 3anucbiBaloT B
cnepywouiem Buge:

{C,;ot/=1p0 jV}. (1)

MHaekc / o3HavaeT nocnegoBatesibHble paBHble MHTepBasbl BpemMeHu Ts. BKoYas U Te UHTepBasibl, Kor-
[a MOHUTOPWHT He NpoBoAuAn (NponyLleHHble 3HavyeHus). Pesynbtatbl nsmepeHuini C. MOryT ObiTb NOy4YeHbI
nyTeM HenpepbIBHOTO MOHUTOPWHIa U nepuogudeckoro otbéopa npob ¢ NOMOLLbI0 KOHKPETHOW CUCTEMbI U3-
MepeHuii kKayecTsa Bo3fdyxa B MHTepBasibl BpeMeHu 7s (neprogpl oT6opa npoob).

PesynbTtatsbl namepeHunii C, 4OMKHbI 6bITb NOyYeHbI B OLHOM 1 TOM e MecTe. Bpems ot6opa npobbl Ts
npv NoNydYeHnUn OTAENbHOrO pesynbTata usmepeHus C.00/MKHO ObITb, KaK NPaBu/Io, MeHbLUe, YeM nepuog Bpe-
MeHU ycpefHeHus | [lns oxBaTa nepuoja BpemeHu ycpegHerus (T) A'pesynbtatamu namepeHuin Clcnpaseg-
nnBo HepaBeHCTBO JIy\'TAE 1 rge jvniM = 7/7V Wcnonb3ytoT JT pe3ynbTatoB nsmepeHuin C, 4ns Bbl4NCAEHNS
cpegHero no BpeMeHn 3HaveHuns C; (cm. 6.1).

[N KoNMYeCcTBEHHOW OLEeHKN HeonpeaesneHHOCTU CpefHero nNo BpemeHu 3Hadenuss C, tpebyeTcs WH-
chopMauusi, OTHOCSALanACA K HeonpeaeeHHOCTY pe3yibTaToB u3mMepeHuii C, 1 K 0xBaTy HabopoMm AaHHbIX ne-
puofa BpemMeHu ycpeaHeHnusa I. ViHdhopmaums, oTHOCALWAsACSA K HeonpeaeneHHOCTN, MOXET ObITb MoslyyeHa B
COOTBETCTBUM C NOSIOXeHNAMN GUM.

[ns uenen HacTosALWwero ctTaHgapTa CPeAHIo KBagpaTnyeckyto HeonpeaeneHHoCcTb pesynbTaTa nsmepe-
HUs C BbIUMCASIOT No hopmyne

tr (Q =wun;(C,) +u;.(Ci). )
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UneH n2(C;) o603HauaeT cnyyaiiHyto, a uneH M+, (C.) — HecnydaiiHyl cocTaBnsilolne cpeaHelt keas-
patuyeckoii HeonpeaeneHHOCTU pe3ynbTata namepeHuss Ce HecnyyaliHasi coctaBnstowas u\, (C) onuceisa-
€T HeyCTpaHeHHOe cucTeMaTnyeckoe OTK/IOHEHWe. B 06/1acT MOHMTOPUHIA KayecTBa BO3fyxa Hecny4yaiHas
COCTaB/IAKLLAA YAaCTO NPEBbILIAET CyYaliHy COCTaB/ALLY CpeaHel KBaapaTU4eckoli HeornpeaeneHHOCTH
pesynbTata namepenus CJ.

[eneHue cpeaHeil kBagpaTuyeckoli HeonpeaeneHHOCTU Ha CNyyaliHyo U Hec/lyyaiiHyt cocTaBnsioLne
ynpoLaeT OLeHKy HeonpeaeneHHOCTER pe3ybTUPYHLWEro CpeHero no BpeMeHn 3HadeHus (pasgen 6). Ans
naeHTMdMKaumMm cryyaiHo n Hec/yYaiHoW coCTaBNALWNX CpedHell KBagpaTuieckoin HeonpeaeneHHoCTy
pesynbTaTa uamepeHus Ct NpMMEHSIIOT c/iedytowue npasuna.

CnyuaiiHas coctaBnstowas m2(C}) o6ycnoBneHa ciyyaiHbIMy U3MEHEHUSIMU B MPOLLECCE N3MEPEHUS U
cNyYaiHbIMU Bapuaymammn BAMSOLWLMX (HA NPOLLECC N3MEPEHMUS) BE/IMYMH, KOTOPbIE UMEKT MECTO B YC/TIOBUAX
MOHUTOpUHra. Ee MOXHO OLEHUTbL C NOMOLLbI0 ANCNEPCUM OTK/IMKA U3MEPUTENIbHOW CUCTEMbI HA MOBTOPHOE
NpVYIMEHEeHVE KOHTPOJIbHbIX 3TA/IOHOB B YC/IOBUSAX MOHUTOPUHIA, HanprvmMep ¢ NOMOLLbI NPOBEPOK YCTAHOBKM
HYNS U KOHTPO/ILHOTO NokasaHus. CnydaiiHas coctaBnstowas n]{C) He 3aBUCUT OT BPEMEHHOW CTPYKTYpPbl U3-

MepseMOW Be/IMUYMHbI, HO OHa MOXeT ObITb hyHKUMel pesynbtaTta nsmepexus Cl.

KBagpar cpegHeil kBagpaTuyeckoii HeonpegeneHHocTn M C,) MOXET Takke BKIoYaTb B cebsa Hecny-
YaliHyto cocTaBnstoLylo M (Q . HecnyuaiiHas cocTasnstowas MoxeT 6bITb 06ycnoBneHa HeonpeaeneHHoc-
TAMU HEU3MEHSAILWUXCA BAUAIOWMNX BENIMYAH WIN HEYCTPAHEeHHbIMU CUCTEMATUYECKUMWU OTKIOHEHUSIMMU,
BO3HMKaOLWMUMKN B NPoOLLecce N3MepeHus.

5.2 CneynanbHble Tpe60BaHUA K BXOAHbBIM JaHHbIM

Pap pesynbTatoB nsMepeHuii C., UCNOMb3YeMbIX 415 BbIUMCEHWNS CPeAHero No BpemMeHun 3Havenus C,,
[O/MKeH GbITb NPeACTaBUTENbHLIM B OTHOLLEHUN BPEMEHHOW CTPYKTYPbl U3MEPSEMON BeNMUMHbI B nNpesenax
nepuoga BpemMeHu ycpegHeHusa 7.

MpumevyaHune — Ansa cobniogeHns atoro Tpe6oBaHna AoXHa 6GbITb N3BECTHA BPEMEHHAsA CTPYKTypa nusMeps-
eMOVi BENIUYNHBI.

OTCyTCTBYlOWME pe3y/bTaTbl U3MEepeHUil XxapakTepucTrK kauecTsa Bo3ayxa He criefyeT 3aMeHsITb pac-
YETHLIMU BEIMYMHAMMU, MOSTYYEHHBIMU, HANPUMepP, METOAOM MHTepnonsuun. OTAeNbHble pe3ynbTaTtbl U3Me-
peHuit C [0MKHbI BbiTb HE3aBUCUMbI APYT OT Apyra.

NMpumeyaHune — MPUHATO CUNTaTb, YTO pe3ynbTaThl N3IMEPEHNIA HE3ABUCUMbI, €CNu BpeMs oT6opa npo6 no
KpaiiHeii mepe B 4eTbipe pasa NpeBbiaeT BPEMs OTKIMKA U3MEPUTENbHOI cuctemsl TK.

WHdopmaumio, KacarwLlyocs HeonpeaeneHHoCTH pe3ynbTaToB u3mepeHuin C;, ucnosb3yembix 415 pac-
yeTa cpefHero no BpeMeHu 3HayeHna Cr npenctasnsAioT B COOTBETCTBMU € nonoxeHuamn GUM.

B OTHOLUEHUN HEONPeAEIEHHOCTU pe3ybTaToB U3MepeHuii C. pa3nnyatoT TpY Creayowmnx cayyas.

a) Ans nonHoro Habopa faHHbIX AenalT egUHCTBEHHOe NpeanosiokKeHne — CUMTaloT, YTO Heonpeje-
NIEHHOCTb UMEET CyyaliHyl0 U HeCNyvaiHy cocTaBasoLwme.

B aTom cnyyae fomkHa 6bITb U3BECTHA cnefytowas nHopmanms:

1) gucnepcun m2(C), mMZr;

2) uncna creneHeii ceo6oabl/(«((C.)), /(«,,)-

Kak cnyvaiiHas coctasnstowas u;( C.), Tak 1 HecnyyaliHasi cocTaBnsiolLas m,I cTaHaapTHol Heonpege-
NIEHHOCTU A0JDKHbI 6bITb NPYMEHUMbI KO BCEMY Nepuogy BpemeHu ycpeaHeHuns . CnyyaliHas cocTaBnstoLwias
w2(Q MOXeT 3aBUCETb OT pesynbTata uamepeHus Cr HecsyyaiiHyto COCTaBASIIOLWLYIO bl2, CUMTAKT OAMHA-

KOBOI 1A BCEX pPe3y/ibTaTtoB u3MepeHuii C', nolyyeHHbIX B nepuog, BpemeHun yepegHenus. 3geck f{u,(C))) —
yncno crteneHen ceoboasl, oTHocAwmxes K m2(Q ; f{u ai) — umncno creneHeli cBO60AbI, OTHOCALLUXCA KU 2.
Ecnn m2(C.) nn2 6bInM OLEeHEHbI HA OCHOBE OAHOr0 1 TOro Xe Habopa gaHHbIX, To /(M T (C,)) pasHo/ ( wK).

b) Habop faHHbIX pa3buBaloT Ha HEKOTOpOoe uncao Habopos JI/ (J1/ > |) n genatoT npegnonoxeHune, 4to
ONA KaK4oro U3 Habopos HeonpeAeIeHHOCTb MMeEeT CryYaliHyo U Hecny4yaiHylo cocTasnsoLme.

B aTom cnyyae gns kaxgoro Habopa faHHbIX 0Tj = 140 A/gosmxHa 6biTb M3BECTHA Cneaytoliasn nHdop-
Maums:

1) ancnepcum n2(y), Mm,r(/);

2) uucno usmepenuii n (/) n uHtepsan spemenn T (/);
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3) uwncna cteneHeli ceob6ogbl/(n, (1))./(«,, ().

raeT=£ TQA)m N =|>([]
[-o
CraHgapTHas HeornpefeneHHOCTb pe3yibTaToB u3mepeHuii C. 4o/kHa 6bITb OLeHeHa He3aBucuMo gis
Kaxgoro nHtepsana spemeHu T(J). Cymma nHTepsasioB BpeMenn T{J) f0/KHa NONHOCTbIO OXBaTbIBaTb NEpu-

o[, BpeMeHM ycpefHeHus ['. Kak cnyyaliHas coctaBnsolas Mr (/), Tak u Hecy4yaiiHas coctaBnswowas un*, (/)

CTaHAAPTHON HeonpeaeneHHOCTW A0/MKHbI ObiTb MPUMEHUMbI KO BCeMy nHTepBany Bpemenu I (/). Mpegnono-
XXEHUSA OTHOCUTE/IbHO HeoNpeaeeHHOCTY AN UHTePBasIoB BpeMeHn T (J) He fO/MKHbI GbITb OCHOBaHbI Ha 0f-
HOM 11 TOM Xe Habope ncxofHbIX aTanoHoB. 3aecbkf{u r (/")) — uncno creneHei ceob6oabl, OTHOCALMXCS K1 ; (1),
/ (na, (1)) — umcno cteneHeii ceoboabl, oTHocAwmxcs K uRI{j). Ecnu u, (j) u um (/) 661NN OLLEHEHBI HA OCHOBE
OZIHOTO U TOrOo Xe Habopa faHHbix, To/ (bl () paBHo/(MT (/).

c) [na Habopa AaHHbIX genatT npegnonoxeHune [ogHo unu 6onee (A/ 51)) oTHOCUTENBHO Heonpeae-
NIEHHOCTW. Ha OCHOBE KOTOPbIX €€ He Pa3fensioT Ha CaydyaiiHylo 1 Hec/ydaiiHylo cocTaBnsioLme.

B aTOM cnyvae ans kaxaoro Habopa faHHbIX 0Ty m 1 a0 JI/ fomkHa 6bITb U3BECTHA Cnefytoulas MHdop-
mMaums:

1) HeonpegeneHHocTb 1 (/);

2) uucno n3mepenuii n (/) n nHtepsan spemenn T (/);

3) umucno cteneHei ceoboabl/(/'),

rpe7 =£ 7(y) n V=1 H(4
/-1 y-l

CTaHfapTHYt0 HeonpeeneHHOCTb Pe3ynbTaToB u3MepeHunii C, cnefyeT oLeHBaTb He3aBUCKUMO A19 Kaxk-
[oro nHTepsana spemenun /' (/). Cymma vHTepsasnioB BpeMeHn T (J) JAO/KHA MOSIHOCTbIO OXBaTbiBaTb Nepuos,
BpemMeHu ycpeaHenna T CTaHgapTHas HeonpeAeneHHocTb U (j) fo/HKHA 6bITb NPUMEHMA K BDEMEHHOMY WMH-
Tepsany 7'(/). CtaHgapTHYI0 HeonpeaeneHHOCTb 1 (j) cunTaloT NOCTOSAHHOW B MHTepBasie Bpemenn T (j). Mpea-
MOMIOXEHUA OTHOCUTEIbHO HeonpeAeeHHOCTU AN MHTepBaoB BpeMeHu /'(/’) He fO/XKHbI ObITb OCHOBaHbI Ha
OHOM U1 TOM e Habope NCXOAHbIX 3Ta/IOHOB. YMcio cTeneHeit cBoboabl, oTHocAwmxes K 1 (/), paBHO/(j).

Ecnu caenaHHble OTHOCUTENIbHO HEONpPeAe/IeHHOCTH NPeANoIoKEHNS He NO3BONAIT BbILENNTb CyYaii-
HYI0 1 HecnyyaliHyto cocTaBnstLLe cpefHei kBagpaTnyeckoit HeonpegeneHHocTy uf(C ), ctaHfapTHYO He-

onpegeneHHocTb 1 (C,) cnefyeT paccmatpuBaTb Kak HECyYaiiHYyto.

6 Mpoueaypa

6.1 O6wwne nonoxeHns

CpepfiHee no BpemeHun 3HaueHne Cr>noslydeHHOe Ha OCHOBe psifa pe3ynibTaToB usMepeHuii C, (o1/ =1
00 /V) B COOTBETCTBMM C pa3gesniom 5. BblUMCASAOT no hopmyne

add C-

Hactosiwumii cTaHgapT paccMaTpuBaeT cnefytolive cOCTaBnsAloLMe HeonpesesieHHOCTU cpefHero no
BpemeHu 3HayeHus Cr:

a) HeonpeAenieHHOCTb OTAEe/bHbIX pe3ynbTaTtoB usmepeHuii C, ona BpeMeHun otbéopa npob /s, ucnosb-
3yeMbIX 419 pacyeTa cpefHero no BpemeHun 3HaveHus C/,

b) HeonpefeneHHOCTb, 06YCNOBNEHHY HEMOJIHbIM OXBATOM Nepuoja BpeMeHu 7 pesynbTatamu usme-
peHunin C;, ucnonb3yembiMu A1 pacyeTa CpefHero no BpemMeHun 3HaveHus Cr ecim NT&< T.

CpefHiolo KBagpaTuyeckyto HeonpegeneHHocTb ir(C,) cpegHero no BpemeHun 3HadeHus CT, Tak Kak
yKasaHHble BK1agpbl He KOPPesMpoBaHbl, BbIYUCAAT Mo dopmMyrie

©)

n2(C,) = ult(Cy) + n|(r,). (4)

roe irM(C,) — cpepfHsas kBagpatuyeckas HeonpeaeneHHOCTb CpefHEero no BpemMeHu aHadeHns CT. 06ycnos-
NeHHasi N3MePUTENbHOI CUCTEMOI, UCNOMb3YEMOI A8 NONyYeHUs psja pesynbLTaTtoB usme-
penwuii C,
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bb(CT) — cpefHsaa KBagpaTuyeckas HeonpeesneHHoCcTb CpefHero no BpemMeHn 3HadexHus C,, obycnos-
NleHHasA HenoNHbIM 0XBaTOM nepuoja BpeMeHn / pagoM pesynbTaTtoB n3mepenuid Cr

Mpn nonHOM oxBaTe nepuoja BpemeHu ycpeaHeHus T pesynbTaTtamu usmepeHuii C, Heonpegenex-
HOCTb CPEZHEr0 N0 BPEMEHW 3HAYEHNSI 06YC/IOBEHA TO/IbKO U3MEPUTE/IbHOW CUCTEMOIA.

KonnyectBeHHas oLeHKa HeonpeaeneHHOCTU CpeHero No BpeMeHN 3Ha4YeHns, 06yCnoBeHHO) n3me-
puUTeNbHOW CUCTEMOV B COOTBETCTBUM C NosioxeHnamn GUM. ocHoBaHHasa Ha MHOpMAaLMM OTHOCUTENbHO
HeomnpeaeneHHOCTV pe3ybTaToB U3MEPEHUA, UCMO/b3yeMbIX 415 BbIYMC/IEHUSA CPeAHEro No BpEMEHH 3Ha-
YyeHusa. npusegeHa B 6.2. NMonoxeHna GUM HenpvMeHMUMbl B AIBHOM BUJE K OLLleHKe HeonpeaeneHHoCT cpea-
Hero no BpemMeHW 3HauyeHusi, 0OYC/MIOB/IEHHOW HEMo/IHbIM OXBaTOM Mepuofja BpemeHu ycpedHeHus T
pesynbTatamu usmMepeHuii. PelweHne aToi 3agauv npueegeHo B 6.3.

6.2 CraHfapTHasa HeonpejesieHHOCTb, 06yCcNoBAEHHAA U3MepPUTENbHON CUCTEMON

CpefHi0l0 KBaApaTU4eckylo HeonpeaeneHHoCTb CpeHero no BpeMeHn 3HadyeHns T r 06yC/oBIEHHYIO
N3MepUTENbHOI CUCTEMOW, NCMONb3YEMOW AN NOAYyYEeHU pe3ybTaToB u3MepeHnin G-, BbIYMCASIOT Mo op-
Myne

trrC,) = unrC,) + uB(Cr), 5)

roe n}(C,) — cnyuvaiiHaa cocTaBnsowas cpegHeli kBagpaTnyeckoin HeonpeaeneHHOCTU CPefHEro no Bpe-
MeHM 3HayeHnss Cr 06yCNnoBEHHON U3MEPUTENBHOI CUCTEMOI;

ul, (T.) — HecnyuaiiHasa cocTaBnsloLWasn cpefHen kBagpaTuyeckoin HeonpeaeneHHoCTV CpeHero no Bpe-
MeHUW 3HayeHus Cr ob6ycnoBEHHON N3MEePUTENbHON CUCTEMONA.

Ko/inyecTBEHHYO OLEHKY cny4yaliHoli cocTaBnstoweli uf(C T) npoBoAsT Ha OCHOBE CrlyYaiiHbIX cocTaB-
nawnx n*({.',) cpegHen kBagpaTnyecko HeonpeaeneHHoOCTM pesynbTata nsmepenus C.. HecnyyaiiHyto co-
cTaBnawowyo M*r(C;) paccumTbiBalOT Ha OCHOBE Hec/yvaliHbIX COCTaBnswwWwmx i/*r(Q cpepgHeli kBagpa-
TUYeCKoi HeonpeaeseHHOCTH pe3ynbTaTta namepenus C..

Ncxoas v3 npesnosioXeHnii 0THOCUMTENIbHO HEONPeAEeNeHHOCTH, CAeaHHbIX B COOTBETCTBUM C 5.2,
cTaHfapTHYylo HeonpeaeneHHocTb MM(C X) cpeHero no BpeMeHun 3HadeHns C,, 06yCcnoBIEHHYI U3MepuTeb-
HOVi CUCTEMOIA, 1 COOTBETCTBYIOLLEE YNC/IO CTENEHEN CBOGOAbI / M OLEHUBAIOT CieAyoL MM 06pa3om Ans cny-
YyaeB. OMUCAHHbIX B 5.2:

a) [lns nonHoro Habopa JaHHbIX fenatT eAUHCTBEHHOE NPeanosoXXeHne OTHOCUTENLHO HeonpeaeneH-
HOCTU — CUMTalOT, YTO HEONPELAENIEHHOCTb UMEET C/yYaliHyl0 U HEC/yYaliHylo cocTaBnsoLWwume.

n 9

B chopmyne (6) cnyyaiiHas coctaBnsiowas m;(C.) MOXeT 6bITb hyHKUMEl pe3ynbTaTa uamepeHust Cy
Ecim n, (Q = wn, n nocTosiHHa, dhopmyna (6) MOXeT 6bITb NpeobpasoBaHa B chopmysy

@)

B cnyyae paBeHcTBa M (C) = C.\\ 1 NOCTOAHHON OTHOCUTENbHOU CTaHAAPTHOW HeonpeaeneHHoCTH i;
dopmyna (6) moxeT 6bITb NpecbpasoBaHa B HOPMyny

(8)

«M(ET> N ]EC f+ul'.

'S
N
Unucno creneHeit ceoboabl / % cTaHAapTHOM HeonpegeneHHocTM nM(CT) HaxoAsT C UCMONb30BaHNEM

thopmynbl Yanua-Catrtepyaiita (cM. GUM) u3 ypaBHeHUSA

£ wyc,) f ua 9)
M XM C ) /(«,,)

Ecnn/ (wr (Cf)) > 29 uf(u nt) >29. yncno creneHein cBo60AbI/M NPUHUMAIOT paBHbIM 30.



FOCT PNCO 11222—2006

b) Hab6op faHHbIX pa3buBalT Ha HEKOTOPOE Yuc/o Habopos M (J1/> 1) u npegnonaratT, YTO Kaxaplii U3
3TUX HAbOPOB MMEET C/yyaliHylo U Hec/yyaliHylo COCTaBALNe HeonpeaeNeHHOCTH.

(€)= Ir Jiuh))nu)~"E.ulU)n20) m ()

M3 chopmynel (10) cnepyeT, UTo cryyaiHasa 1 HecslyyaiiHasa cocTaBnswoLlme cpefHeli KBagpaTnyeckoi
HeonpeaeneHHOCTU pe3yibTaToB U3MepeHuii C, LOMKHbI BbITb YYTEHbI C Pa3/IMYHbIMY_BECcamu Npu Bbluuce-
HUW cpefHeli kBapaTMyeckoli HeonpeaeneHHOCTU CPeAHErO NO BPEMEHU 3HaYeHust Cr

Uucno cteneHeii cBo60AbI/M CTaHAAPTHOW HeonpegeneHHocT um (C,) HaxoAsaT ¢ UCNO/b30BaHWEM
chopmynbl Yanua-Catrepyaiita (cM. GUM) 13 ypaBHeHns

«X >_£ f“M) . <nn (11
m Bt/ («rmu» [(«.,<n>/

Ecnul/(ir(/)) > 29 n/ (v (/)) > 29 gnaj ot 1 go A/, To uncno cTeneHei cBo6oabl / M NPUHUMAIOT paB-
HbIiM 30.

c) [ns Habopa AaHHbIX fenatT OfHO UM HECKOIbKO MPeAnoioKeHNn OTHOCUTENbHO HeonpeaeneH-
HocTn (J1/ £ 1), Ha OCHOBE KOTOPbIX BbIAENAIT CAyYaHY0 ¥ Hec/y4aliHylo COCTaBnAloLWNe HeonpeaeneH-
HOCTW.

(12)
"M <Q)=-|v2>2./)"U)-
N [|-1

C y4eToM NnonoxeHwuii 5.2. nepeuncrieHne c) ctaHgapTHble HEONPeAeNeHHOCTH 1 (/) paccMaTpmBaloT Kak
HecnyyaiiHble.

Yucno cteneHeli cBo60obl/M CTaHAAPTHON HeonpeaeneHHocT! M (C,) HaxoAAT € MCMob30BaHUEM
dopmynbl Yanua-Cattepyaiita u3 ypaBHeHus

»ucr) f tUj (13)

m M /("<»)'

Ecnu/(n (/)) >29 ans/ ot 1 go M. To uncno cteneHein cBo60abl/M NpuHUMatoT paBHbiM 30.

6.3 CrtaHgapTHas HeonpegeneHHoCTb, 06yCcN0BAEHHAA HENO/IHbIM OXBaTOM pe3y/fbTaraMu ns-
MepeHuin nepuofa BpeEMEHMN yCpeaHeHUS

HepaBHOMepHOe pacnpegenieHve pesynbTatoB uamepeHuii C no nepuogy BpeMeHU ycpeaHeHus T
NPVBOANT K MOSAB/IEHUIO AOMOJIHATENLHOTO UCTOYHMKA HEONpeaeneHHOCT CPeAHEro No BpEMEHM 3HAYEHNSA
C,, KOTOpbIl HE yunTbIBAETCA HEONPEeAEeNeHHOCTbI0 M3MEpPEHNs, onncaHHol B 6.2J3 cOOTBETCTBUM C Teope-
TUYECKMMUN NMONOXEHUAMMN CTATUCTUKKM [1] cTaHAapTHYIO HeonpeaeneHHOoCTb ub (C'T) cpefHero nNo BpemMeHun
3HayeHuss Cr o6YC/IOB/IEHHYO HEMOJIHbIM 0XBAaTOM BPEMEHU pe3ynbTaTtamu nameperuii C\. nCnosib3yembl-
MW L1 pacuyeTa CpefHero no BpEMEHMW 3HaYeHus, cnegyeT onpefensatb U3 ypaBHeHus

14
roe s2(Q — gucnepcusa pesynbTaTtoB U3MEpPeHWit, Bbluncnsemas no dpopmyne
i (15)
nec, 2X ,-c,)2
c) oy, )
Yucno cteneHeli ceoboabl/,,. oTHOcAWMXCS K ancnepcun nLL(CT), HaxoaT no popmyne
/5= i (16)
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MpumeyaHunsa

1 Mpu NONHOM oxBaTe BpeMeHW pedynbTatamu uamepenuit Cr T. e. jV = JInrl. coopmyna (14) npespaujaeTcs B
bi4(C,) = 0. Torga HeonpeaeneHHOCTbL CpejHero No BpemMeHn 3Hadenna C, 6yaet ob6ycnosneHa ToNbKO HeonpejeneHHoc-
Tbi0 U3MEpPEHUA.

2 Mpwu manom pasmepe Bbi6opkn npu ,V< < tdopmyna (14) asnaetcs NpubAnXeHHON hopmynoigna ctaHaap-
THOTO OTK/IOHEHUA BbIGOPOYHOrO CpefHEero 3HayeHus ANA BbIGOPKM U3 GECKOHEeYHOW reHepanbHOW COBOKYMHOCTYU
«4(C7>= s}/IN.

3 Koppensauuio HabnwopaemMbiXx BpeMeHHbIX PSAOB pe3ynbTaToB U3MepeHUit, 06yCNnOBNEeHHY0 BPEeMEHHON CTPYKTY-
poVi M3MepAeMOoii BENNUYNHDI, HE YYUTbIBAIOT, NOCKO/IbKY OHA He BAMSAET Ha HEeOoNnpeeNeHHOCTb N3MEepeHNs.

6.4 CymmapHas cTaHgapTHas HeonpefesleHHOCTb

CymmapHyto cTaHAapTHYt HeonpegdeneHHocTb 1 (C,) cpefHero no BpeMeHu 3HaveHus T'T BbIUMCASIOT
no copmyne

n(Cr)=</mb(C,)~ne(Cr). (17)

Yucno cteneHeit cBoboabl/.,, AN cTaHAapTHOW HeonpegeneHHocTu n (C,) Haxo4AT ¢ UCNONb30BaHNEM
dopmynbl Yanua-CaTrepyaiita U3 ypaBHeHUs

B\CT) _ifA(C )i iig<g V> (18)
fttt Im n

Ecnn/m > 29 nfs > 29. 10 uncno creneHeli cB0604bl/N NnpuHMMaloT pasHbiM 30.
6.5 PacwupeHHasa HeonpeaeneHHOCTb

PacLumpeHHyto HeonpegeneHHocTsb Lifi (C ,) cpeaHero no BpemMeHun 3HaueHuss CT npyyCTaHOB/IEHHOM A,0-
BEpUTE/IbHOI BEPOATHOCTU P BbIYUCASAKOT No hopmMysie

U,(C)) =k, (/;,) n (Cr). (19)

KoadhduuneHT oxsata kp (fttf) onpegenstoT kak NpoLeHTHYI0 TOUKY /-pacnpefeneHns ¢ YNCIom cTene-
Hell cBoboapl /, ANS ABYXCTOPOHHEro fOBEPUTENBLHOIO MHTEPBana [2]. 3HauveHns koadpdumumneHTa oxBaTa
kf (/,) npuBegeHbl B Tabnuue 1.

Ecnu achbchekTnBHOE Uncno cteneHeii cBob6oabl/n > 29. To paclumpeHHas HeonpegeneHHocTb UQ (C,)
cpefHero 3HayeHma C, npu foBepuTenbHOM BepoATHOCTM 95 % MOXET ObiTh BbluncneHa no hopmynie

Wi (Cr) = 2u (CT1), ecnu/,, > 29. (20)

Ta6nuya 1 — KoadhduumeHT oxsata kf (J) kak pyHKLMS fOBEepUTENLHOI BEPOATHOCTM P M uynucna cTeneHen
cBobogbl /

p* 090 p «0.95 p w0.99
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
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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OkoHYaHve Tabnuubl 1

p - 0,90 p-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 lMpepacTtaBneHne otyeTa NO HeonpeAesIeHHOCTHU

B cOOTBETCTBMU C HACTOALWMM CTaHAAPTOM OTYET 06 OLLeHKe HeonpenenNeHHOCTV CpefHEro No BpeMeHU
3HaveHuA T r 4NS pe3ynbTaToB M3MEPeHUin XxapakTeprucTuK kayecTsa BO3dyxa AO/KEH BKIoYaTh B cebs cne-
LYOLLYI0 MHdopMaLIo:

- nepuog BpeMeHn ycpeaHeHus T,

- cpefHee No BpeMeHun 3HaveHue Cy,

- NpefnosioXeHne OTHOCUTENBbHO HeonpeaeneHHocTn Cr;

- MeTOoAMKY, UCMOMb3YeMyo /18 OLEeHKN HeonpeaeneHHoCTV OTAENbHbIX pe3y/ibTaToB nsmepexuin Cr

OTueT No HeonpeAeneHHOCTN AO/MKEH OblTb COCTaBMEH NO OAHONM U3 cnegyowmx opM:

a) Ecnu cymmapHas ctaHgapTHas HeonpegeneHHocTb u (Cr) BblbpaHa B KayecTBe Mepbl Heonpeje-
NeHHOCTW cpefHero no BpemeHun 3HaveHus CT. oHa Ao/KHa ObITb 3anMcaHa B eavHULax BennynHbl C, unm Kkak
OTHOCWTesNbHas CymMMapHas cTaHAapTHas HeonpegeneHHocTb u (E.,)/Cr 3Ta nHopmaumsa Ao/KHa conpo-
BOXJATbCA YKaszaHWeM yncna cteneHeii ceoboabl/ or

b) Ecnu paclumpeHHasi HeonpegeneHHocTb 6/1(Cr) npu COOTBETCTBYHOLLEN AOBEPUTENLHON BEPOAT-
HOCTW p BblbpaHa B KauyecTBe Mepbl HeonpegeneHHOCT! CpefHero no BpeMeHu 3Hadennss Cr oHa Jo/mkHa
6bITb 3anvcaHa B efvHULax BeNnynHbl CT UK Kak OTHOCUTE IbHAs pacluMpeHHasn cTaHjapTHas HeonpeaesneH-
HocTb Up (C,)/C,. 3Ta nHopmauma AOMKHA COMPOBOXAATHCA ykasaHWeM UCMOb3yeMoro koadduumeHta
oxBara kfi 1 yncna cteneHein cBo6oabIf M .

c) EcnuctangapTHasa HeonpegeneHHocTb um (C,), 06ycnoBneHHas n3aMepuTenbHOR CUCTEMON, BbIGpa-
Ha B kayecTBe Mepbl HeonpeAeleHHOCTU CpeiHero No BpemMeHu 3HadyeHns Cr. oHa fonxwa 6biTb 3anvcaHa B
efvHuLax BennumHbl C, nam kak oTHocuTeNbHas cTaHgapTHas HeonpeaeneHHocTb um (CIN/C,. 3ta uHdop-
Maums A0/HKHa CONpoBOXAATLCSA yKa3aHWeM yucna cteneHeli cBo60abl/M.

d) Ecnu ctaHpapTHasa HeonpegeneHHocTb us (C,), 06ycnoBneHHas HeMOIHbIM OXBATOM BPEMEHU AaH-
HbIMV MOHWUTOPUHra, BbibpaHa B KauecTBe Mepbl“eonpeeOHHOCTN CPeHEro No BpeMeHu 3HaveHmsa C,, oHa
[o/KHa 6bITb 3anucaHa B eguHuLax BennuuHbl C/ Unn Kak OTHOCUTENbHAsA CTaHAapTHaa HeonpeaeneHHoCTb
ms (Cr)/Cr 3Ta uHdopmMauus 4o/mKHa CONPOBOXAATLCA YKazaHUEM Yncna cTeneHeii ceoboabl)'.

JloKyMeHTbI, cogepxatiune ncnonb3yemyto MeToAvKy OLLeHKN HeonpeenieHHOCTH OTAe IbHbIX pe3yfbTa-
TOB M3mepeHuin C, AOMKHbI BKOYaTh B cebs:

- OLEHKY CryyaliHblX BKNajoB AMCNEPCUU pesynbTaTtoB M3mepeHuii Cp ncnonb3yembix A1s pacuyerta
cpefHero no BpeMeHu 3Hadyenuns C,,

* OLIeHKY Hec/y4aiiHblX BK1aA0B Aucnepcun pesynbTaTtoB nsMepeHuii Cr ucnonb3yemMbix s pacyeTa
cpefHero no BpemeHun 3HavyeHus C/.

- o60CcHOBaHuWe NpUrofHOCTM UCMOJIb30BaHUSA BbllleyKka3aHHbIX BK1aA0B gucnepcuv ans noayyeHus pe-
3y/bTaToB M3MepeHuin CP

B oTueTe TakKe AO/KHO 6bITb 060CHOBAHO NPU3HaHNE NpeAcTaBUTENIbHOCTYN (B OTHOLLIEHUN BPEMEHHOI
CTPYKTYpbl U3MEPAEMOI BENNUUNHDBI) pAfa pe3y/ibTaToB U3MEPEHWNiA, UCNONb3YEMbIX /15 pacyeTa CpegHero no
BpeMeHu 3HauyeHna C, 3a nepuog BpemMeHun ycpegHenus T.
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MpunoxeHne A
(cnpaBouHOE)

Mpumep KOTMYECTBEHHOW OLEHKMN HeonpeaeneHHoCcTn
cpeaAHeEMeCAYHOro coaepXaHua Anokcuaa asoTa B OKpyXxaklem Bo3gyxe

A.1 VcxopHble cBefeHun

A.1.1 N3mepuTtenbHasa cucrtema

Mpu HenpepbIBHOM MOHUTOPWHIE OKPYyXawlero Bo3ayxa ANa onpejeneHus cogepxanHua auokcuga asota (NO;)
NCNONb3YIT XEMUNIOMUHECLEHTHbIN AAaTUYUK C IMHEAHOV rpagynpoBOYHON XapakTepuCTUKOIA.

A.1.2 Mpouyeaypa KOHTPOANSA

Mpoueaypa KOHTPONA cocTosANa U3 ABYX 3Tanos

a) Kaxgble 25 4 Ha BX0OJ U3MEPUTENbHOW| CMCTeMbl nojaBanu HyneBoi ras u kanmbpoBoUHble rasbll. PesynbraTthl,
noJlyYeHHble NPU Nojave HyNeBoro rasa, 6blIM NCNONb30BaHbI N8 KOPPEKTUPOBKMN Apeiiha HynA. Pe3ynbTaTtbl, NONYyUYEH-
Hble Mpu nogave Kann6poOBOYHbIX ra3oB, 6GbI/IM UCNOb30BaHbI ANA 0GHAPYXEHUA W3MEHEeHWi yrnoBoro koadduyneHTa
MOJEeNbHOTO ypaBHEHNS.

b) Kaxpgble Tpu mMecaua yrnoBoi koaduuneHT ypaBHeHN MOAENN KOPPEKTUPOBAIN CIMYEHNEM C UCXOAHbIM 3Ta-
NIOHOM C MaccoBOli KOHUeHTpauueii onpefensemMoro koMnoHeHTa C* u cTaHgapTHOl HeonpegeneHHocTbl u <CK) =
= 4 MKr/m3 (kanm6poBKa No OA4HOW TOYKe).

[ns Habopa AaHHbIX genanu npeanonoxeHuns [oaHo nnu 6onee (J1/ a 1)] OTHOCUTENBHO HEONPeAeNeHHOCTH, Ha
OCHOBE KOTOPbIX €€ He pas/efIafin Ha cnyyaliHylo u HecnyyaliHyto cocTaBnsalwume. CpegHeMecsayHoe 3HaveHne CTwla co-
aepxanna NO. B okpyxalwlem BO3ayxe, 3aperncTpupoBaHHOe Ha KOHTPO/IbHOM NocTy B boTpone (FepmaHus) 3a sHBapb
2000 r., 6110 paccunTaHo Ha ocHoBe .V = 692 cpefHeyacoBbix 3HavYeHut C, no popmyne (3): C .. =38 mkr/m3.

A.1.3 OueHka HeonpeAeneHHOCTU CPeHEeYaCcCOBbIX 3HAYEeHW

BXxoAHbIMW AaHHBIMU ANA pacyeTa cpegHeMecsayHoro 3HavyeHma CmHlh 6binn cpegHevacoBble 3HaveHua Cf nony-
YeHHble B Npejenax paccmaTpuBaemoro mecsua. B snsape 2000 r. Ha paccMaTpUBaeMOM KOHTPO/IbHOM NOCTY 6bln 3ape-
rncTpupoBaHbl N =692 U3 BO3MOXHbIX Jldlx< m 744 cpefjHEYaCOBbIX 3HaYeHWIA KOHUeHTpauun N O 2.3T0T pag pe3ynbTaTtos
n3mepeHuii 6bln NPpU3HaH NpeAcTaBUTEeNIbHLIM A1 paccMaTpuBaeMoro Mecaua, Tak Kak:

- 30 13 52 HepocTalWMUX CpeHeYacoBbIX 3HAYEHWI 6biN OTOPOLWEHbI N UMENN cnyyaiiHoe pacnpejeneHue B Te-
YeHune BCero mecsua:

- ocTaBlIMecCs HejocTalLWMe 3HaYeHUA OTHOCUINCh K HEMPEPLIBHOMY UHTEpBasy BPEMeHU B 22 u.

BxofAHble AaHHble ANA OLEHKW HeonpefeneHHOCTU cpefAHevacoBblX 3HauveHuii C, npuBefeHbl a Tabnuue A.l
ans 30 (u3 31) gHel paccmaTpuBaemoro mecsiya, rge ), {d) — OTKAUK U3MEPUTENBHOW CMCTEMBI Ha Nogavy HyneBoro
rasa, a B (d) — yrnosoit koadnyneHT ypaBHeHns mogenu, nonydaemslii npu nogayve Nrc e geHb <.

Tab6bnwuuya A.1l — Psapg pe3ynbTaToB KOHTPONA, 3aperncTpnupoBaHHbIX fgatunkom (sHsapb 2000 r.)

Aata :j‘«x‘/‘h?s B} \M(«KKF)/M’S)Z <d «)*
2000— 01—01 — 4.3 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 — 1.5 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

Kann6poBouHblii ras (calibration gas) B 06n1acTtu razoBoro aHanusa B Pocculiickoli ®epepaunm NpuHATO Ha3biBaTb
rpagyvpoBOYHbLIM Fa3oM [UN NOBEPOYHOI rasoBoii cmecbio (MIC)).

11
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OkoHYaHue Tabnuubl A.l

[Jata ,\7,:«?531 B(<b (l\jl(Kl.IgM:’I:)*

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 14 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 — 13 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 52 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

CpepHee 1.01 10.82 0.001 7
CTaHfapTHoe 0.04
OTK/IOHEHNEe

KBagpaTHblii KOPEHb 3.3 0.041
“3 cpepHero
/ 30 30

B COOTBETCTBUU C NPUMEHSIEMOV NpoLeAypoit AaHHble KOHTPONA U3MEPEHWNI, perncTpupyemblie Kaxable 25 4. oxaBa-
TbiBa/N BCE A HU Mecsilia N BCe Yacbl CYTOK. [laHHble ANA pacyeTa HeonpeAeneHHOCTH, NpuBeeHHble B Tabnmue A.1. oxBa-
TbiBann nepuos HeobcnyxmBaemoil paboTbl, He MNpepbiBaeMblii TeXHUYECKMM O06CNyXMBaAHUEM WU KanubpPOBKOWA.
Mo3TOMy AaHHble KOHTPONS U3MEPEHUN 6bINN NPU3HAHBI MPUTOAHBIMW ANS paccMaTpUBaeMoro nepuoja BpeMeHu.

YpaBHeHWe Mogenu, ucnonb3yemoe ANsi aHanu3a HeonpeaeneHHOCTN cpejHevacoBbiX 3HaueHuii C, cnepywuee:

C.,= (Y,+ dC)<| + dfl>. (A.1)

roe C,— pesynbTaT u3MepeHus (cpegHedyacoBoe 3HayeHue cogepxanHma NO,):
)" — OTKAWK U3MepUTeNbHON CUCTEMbI;
dC — gpeitd Hyns (KOPPEKTUPYIOT eXefHEeBHO).
<IB — OTK/IOHEHMWe YyrnoBoro koapduyneHTa B. paBHOro eguHuue (He KOPPEKTUPYIOT).
C y4eTOM OTK/IOHEHUI TONbKO NnepsBoro nopsifka popmyna (A.1) moxeT 6biTb Npeo6pasoBaHa B hopmyny (A.2)

C, = ¥ +dC + Y,AB. (A.2)

3HauyeHune nonpasku Ha apelid dC B TeYeHUe CYyTOK ONpeaenisiv Npu nojaye Ha BXOA M3MEPUTE/IbHON CUCTEMbI HY-
NIeBOTO rasa U BbIUMCAAAN N0 hOpMyam:

12
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0= Yo+ dC. (A.3)
<1C=-T 0, (A.4)

rae Yu— OTK/INMK N3MepuTenbHO CUCTEMbI HA Nojavy Hy/neBoro rasa (cm. Taénuyy A.1).

Mocne pacyeTa 3Ha4YeHUA NonpaBku Ha Apeiid B TeyeHne cyTok<1C B N3MepUTeNbHY CUCTeMYy nojasanu kKannépo-
BOYHbI ra3 c M3BECTHOW KOHUEHTpaLuuein onpesenseMoro komnoHeHnta C,. 3atem BbIYWCASAIN OTKNOHEHWEe clil yrnoBoro
KoahhpunymeHTa oT 3HayeHns 1, ycTaHOBNEHHOro Npu kann6poske, nNo hopmynam:

C,= (K,- ToXIl u-&i1). (A.5)
<= C,/(Y,- YO) - I (A 6)
B chopmynax (A.5) n (A.6) uneH (>', — )',) npeacTaBnaeT co60ii OTKANK U3MEPUTENbHOW CUCTEMBI HA Nojady Kanno-

POBOYHOrO rasa nocfie KOPPeKTUPOBKM fgpeiicha Hyns.
Ncxopas 3 ypaBHeHnna moaenu (A.1l) gucnepcua cpegHevacoBoro 3Hadenua C, 3agaetcs popmynoit

n2(C,) = n2(Y,) + u2<dC) + K,V <dfi>, (A.7)

rae n (C,) — cTaHjapTHas HeonpejeneHHOCTb CPe/iHeYacoBoOro 3HaueHns Cc
n (K() — ctaHpapTHas HeonpeAeneHHOCTb OTkAMKa Yl N3MepuTenbHOW cUCcTeMbl B YCNOBUAX KannbpoBku (B efuUHN-
uax nsmepsemoli sennyuuntol C),
n (dC) — cTaHpgapTHas HeonpeaeneHHOCTb U3MEePUTENbHOI CUCTEMbI, 06YCOBNEHHAA ApeichoM Hyns;
n <d5) — cTaHfapTHas HeonpeAeneHHOCTb U3MepPUTENbLHON cucTeMbl, 06ycnoBneHHas gpeidom yrnosoro koad du-
uneHTa.
Kann6poBKy U3MepuTebHOR cucTeMbl NPOBOAUAN METOAOM OAHOYPOBHEBOI KanM6poBKN C 04HOPa30Boli nogayveit
Ha BXOJ M3MepuTesibHOl cUCTeMbl NMEPEHOCHOro 3TasloHa C KoHLeHTpauneit gnokcnaa asota Ck. MoaToMy cTaHaapTHas
HeonpeAeneHHocTb ¥ () oTknuka K M3MepuTenbHOW cUCTEMbI B YC/IOBUAX KannGpoBKM 3ajaeTca U3BECTHOI cTaHgap-
THOW HeonpeAeneHHOCTbIO KOHLEeHTpauumn gnokcmaa asota B NepeHocHoOM 3tanoHe u <CK) B cOOTBETCTBUU C (hOPMY/Oii

nw(r,|=wn(CR). (A.8)
CooTBeTCTBYlOLWEE YACNO CTENeHel cBo6oAabl / * 5.
Aucnepcuio gpeiicha d C onpegenanu kak cpefHee kBaapaToB HabngaemMblx 3HaveHnii dC = —K, n Bbluncnanu no
dopmyne
7 (dC) = Y2. (A.9)

Oucnepcuio gpeiicpa dB, 3agaBaemMyo cpeHUM KBAApPaToB OTKIOHEHWI Ha6 o 4aeMbliX 3HaYeHnii B oT 1. Bbluncna-
nv no oopmyne

u2 (di?) = (dflp. (A.10)

Tak kak cpefHee 3HayeHue B oyeHb 65m3ko K 1 (cMm. Tabnuuy A.1). nl(dB) paccmaTtpuBanu kak (B OCHOBHOM) CNy-
YaliHblil BKnag B 6lof)keT HeonpejeneHHOCTU cpe/jHevacoBoro sHaveHus Cr

B Ta6nuuy A.2 cBefieHbl OLeHKN BK1af0B AUCNepCcuii cpegHevacoBbiX 3HaYEHWIA, NCNONb3yeMblX A4NA pacyeTta cpej-
HeMeCAYHOro 3HayeHus. B Tabnuue Takke ykasaHbl COOTBETCTBYIOLEe YNCNO CTeneHel cBOGOAbLI U TUN BKIAA0B B He-
onpejeneHHocTb. B Tabnuue A.3 npuBefeHbl CnyvyaiiHblii U HecnyuvaliHblii BknaAbl Agucnepcuii B HeonpejeneHHoCTb
cpeAHeyacoBblX 3HAYEHMUIA.

Ta6nuya A.2 — Bknagbl gucnepcuin cpegHeyvacoBblx 3HauYeHun C,ana Y £100 Mkr.m:

BxoaHas KonnuecTteeHHas 3HayeHune oLeHkn Uncrio creneHeit Tun Bknana
a Bknag, gucnepcum OLieHKa Bknaga oknaja aucnepcum. an
BEMUMHA cBo6ogpl Avcnepcun
avcnepcun (MKr/mY
Y wyy) Y cB.) 16 5 HecnyuaiiHblii
dC nkacC) o 10.82 30 CnyuaiiHblii
dB Y2n' (dBt 10000 (cM»)r £17.0 30 CnyuyaliiHblii

(B ocHOBHOM)
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Tab6nunya A.3— CnyuvaiiHbllii n Hecny4valiHblil BKNafbl Aucnepcuii cpefHedacoBbix 3HaveHuin C, ana Yi 100 mkr/im3

CocTasnsiouias HeonpegeneHHocTn dopmyna Yucno cteneHeii cBo6oabl
ii-'(dO + Y2u- (dB) 30
£ <o «V 5

fonyuweHne Y <100 mkr/m36b1710 NOATBEPXKAEHO ANA pAja pe3yNbTaToB U3MEPEHWUIA, NCNONb30BaHHbLIX ANS pacye-
Ta NCKOMOTO CpeiHEMECAYHOro 3HauYeHna. 3To Jonylu eHne NPUBOANT K 3aBbllEHHON OLeHKe Bkaja 4NCNepcuu OTKIOHe-
Hus dB.

BXxoAHble faHHble, OTHOCALWMECA K HEONPEeAeNeHHOCTU pe3ynbTaTtoB udmepeHuit C, ncnonbsyembix 4Na pacyerta
cpefjHEMECSAYHOro 3Ha4YeHNA, ABNAITCA NPUTOAHBIMU AN NPUMEHEHNA B cnydyae 5.2. nepeyncnexve a).

A.2 OueHka HeonpeAeNeHHOCTU CPEeJHEMECAYHOIO 3HavYeHuns

A.2.1 HeonpepeneHHOCTb U3MepeHuns

B cooTBeTCTBMM C 6.2. NepeyuncieHne a) CpeHI00 KBagpaTMUYeckyo Heonpeae eHHoCTb CpeJHero No BpeMeHu 3Ha-
yeHna Cmonlh. 06ycnoBNeHHY N3MEPUTENbHON CUCTEMOIA, BbIYMCAADT No opmyne

i < c _ <A ,>
norli
roe N — ynucno cpefHeyacoBbiX 3HAYEHWIA, UCNONbL3YEMbIX AN pacyeTa cCpeaHero.

OueHka cpefHeli kKBagpaTuMyeckoil HeonpejeneHHOCTU CPeiHEro No BpemMeHu 3sHavennsa CAINIL 06ycnoBAEHHO 13-
MepuTENbLHOW CUCTEMO 1 paccyMTaHHOW cornacHo hopmyne <A.11). a Takke COOTBETCTBYlOLLEe Ynucno cTeneHeli ceo6o-
Abl W TUNbI BKNAAOB Aucnepcuii npuseaeHsl B Tabnuue A.4.

Ta6nuuya A.4— OueHka BKNajoB AUCNEpCUl cpeHEMECAYHOro 3HavyeHnss CnonU. 06yCcN0BAEHHbIX
nsMepuTenbHoli cuctemoit gna Y £ 100 mkr/im3

KonuuecTeeHHas 3HaueHve OLeHKn .
Yucno ctenexei Tun Bknaga
Aucnepcus Bknag avcnepcun oueHka Bknaga BKnagda agucnepcun, 6 Acnencmn
Aucnepciy (IkT/M3)3 ceooone! Ancnep
Jibe] «M CK) 16,00 5 HecnyuaiiHbiii
Z k (C,)/n 2 £ u 3(dC)IN3T
+£v,V(de}.WJ
2>*(do/np* »7/n- 0,016 30 CnyuyaiiHblii
0000 * 0.025 30 CnyualiHblil
KdBY/N (B OCHOBHOM)
16.041 5
4.01 5

N3 Tabnunubl A.4 BUAHO, YTO HanboNbWKUM BKNaAOM B HEONpeLeneHHOCTb U3MepeHUs cpefHero 3HadeHus CHoelll
ABNAETCS Hec/y4yaliHblii BKNag UCXOLHOr0O 3TasnoHa, UCMOMb3YyeMOoro Ans KaimbpoBKUM U3MepUTEenbHON cucTemsl. Yucno
cTeneHel ceo6oabl C __ MonyyeHHOe B COOTBETCTBMM C 6.2. Takxe onpefensieTca ManbiM YUC/OM cTeneHel cBo6oabl
HecnyyaliHOro Bknaga B HeonpefeneHHOCTb uaMepeHus. JonyweHne ¥ s 100 MKI/M3NpuMBOAUT K 3aBbILIEHHON OLEHKe
Bknaga gucnepcumn otknoHenus dfi.

A.2.2 HeonpepaeneHHOCTb, 06YC/IOBNIEHHAsA OTCYTCTBUEM 3HAUYEHWA

CTaHAapTHOe OTK/IOHEeHUEe cpeAHeyvYacoBbIX 3HaueHnii Cr ucnonb3yembix 41 pacyeTa cpeAHeMecsa4YHoro 3HauyeHus
Cmonlh. Beluncnanu no coopmyne (15). CtaHgapTHylo HeonpegeneHHoctel/~C,,,,,,,,,) CPeAHEro 3HavyeHms CxoM>. o6ycnos-

NIEHHYI0 OTCYTCTBMEM 3HAYeHWi, Bbluncnanm no gopmyne (14). CooTBeTcTBylOLEE YNCNO cTeneHel cBo6oabl — (Af — 1).
PesynbTaTthl cBefeHbl B Tabnuuy A.5.
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Ta6nnuya A5 — OueHka cTaHAapTHOW HeonpeAeNeHHOCTU cpeAHEeMEeCSYHOro 3HavyeHusa Cscsilk, 06ycnoBAEHHON
OTCYTCTBMEM 3HAYEHWUIA

BennunHa 3HayeHune
n.,, 744
N 692
*<c.> 18.7 mkr/m3
" aiunh 38.0 MKI/M3
(Amnnike 0.2 mkr/m5
/ 691

A.2.3 OTYyeT NO Heonpefe/sIeHHOCTN CPeAHEr0 N0 BPEMEHU 3HAYEeHUN

HeonpeaeneHHOCTb CpeAHEro nNo BpeMeHu 3Ha4YeHus BbIYMCNANN HA ocHoBe 3HauvyeHuii nm (Cmonlh) = 4.01 mkr/m* n
ws (CHOOH) m 0.2 mkr/m3 no chopmyne (17). Yncno cteneHein ceo6ogbl paccumTbiBanu no gopmyne (18).

B Tabnunuy A.6 cBefeHbl pe3ynbTaThl aHannsa HeonpeaeneHHocTH,
rae [ — nepuoj BpeMeHu ycpefHeHUs:

Cmilllk — nckomoe cpegHee No BpeMeHU 3HayeHue.
n (Cwun |IMN1— cymmapHaa cTaHgapTHas HeonpegeneHHocTb Cmonih:
U,(Crmoal — pacluMpeHHas HeonpegeneHHocTb C,,,,,,,.,, NPV AOBEPUTENLHON BEPOATHOCTH p\
f<(t— adppekTnBHOE YMCNO CTENEHEN CBOGOAbI:
(>— poBepuTenbHas BepoATHOCTb p\

Kp (/d) — KoachpuumeHT oxBaTa ANa yncna cteneHeli ceo6oabl /€K 4OBEPUTENLHOW BEPOATHOCTU p.

Ta6nuuya A .6 — PesynbTaTbl OLEHKM HEONPEAEIEHHOCTU CPEeAHEro No BpeMeHn 3HayeHus CBOMK

BennunHa 3HaueHune
r 1 mec
Caiunlh 38.0 mkr/m3
N (CToc.K) 4.0 mkr/m3
10.4 mkr/m3
" 5
p 0.95
2.6

A.3 Ob6cyxpaeHune

B paccMOTpeHHOM nprMepe MCNoJib30BaHbl GonbliKe BbIGOPKA NPU MOHUTOPMHIE OKpyXatolero sosgyxa. Oxeat
nepvoja BpeMeHU yCpejHEeHUs B O4NH MecsALl, Ha6opOM JaHHbIX, UCNOMb3YyEMbIX /1 BbIYNC/IEHNA CPeJHEMECSAYHOTO 3Ha-
YeHuAa. ABNAeTCa AocTtaTtouHbiM (cocTtaBnseT 93 %). CooTBeTCTBEHHO, BKNag 7 % OTCYTCTBYOLMX 3HAYEHWNIT a Heonpeae-
NIEHHOCTb CPe/JHEMECAYHOTO 3HauYeHNa ABASETCSH HecyleCTBEHHbIM. MpoLueaypbl, ONMCaHHbIE B HacToAlWeM cTaHjapTe,
MOFyT GblTb NPUMEHEHbl aHaNOrMUYHbIM 06pa3oM, ecnu cpefjHue 3HaYeHUs BbIYUCASAIT Ha OCHOBE HA6OPOB AaHHbIX, ANS
KOTOPbIX XapakTepeH He60/bL O 0XBaT paccMaTpuBaeMoro nepuoja BpeMeHn ycpeHeHNs, noka aTn He6onblne Habo-
pbl ABNAIOTCA NpeACTaBUTENbHBIMU 4151 Nepuoja BPpeMeHN YCpefHEeHNs.

ECnv yMeHbLWNTb YNC0 NONYYEHHbIX CPeIHEYaCOBbIX 3HaYeHunt cogepxanna NO, B pacCMOTPEHHOM npuMepe 0
N - 31 (ogHO cpefHeyacoBOe 3Ha4YeHWe B [€Hb), CTAHAAPTHYI Heonpe/jeneHHOCTb CPeJHEMECAYHOr0 3HayeHns, 06-
YCNIOBNEHHYI0 OTCYTCTBYIOLW UMM 3HAYEHNAMMU, BbIYNCAAIOT NO popmyne

- (A.12)
=1S.7 MKr/m4, -7 1)'31 =33 MK M-
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MpunoxeHne B
(cnpaBou4HOE)

CBefeHnss 0 COOTBETCTBMN HauMOHaNbHbIX CTaH4apToB Poccuiickoli degepaynm
CCbI/TOYHbIM MEXAYHapOAHbIM (permoHanbHbIM) CTaHAapTam

Ta6nuuya Bl

O603HayYeHne CCbITIOYHO O603HayYeHre N HarMeHoBaHVe COOTBETCTBYHOLLETO

MeX/yHapoAHOro ctaHaapTa (AoKyMeHTa) HaLWOHaNbHOro cTaHAapTa (A0KyMeHTa)

NCO 3534-1:1993 FOCT P 50779.10— 2000 (MCO 3534-1—93)
CTaTuctnyeckne mMeToAbl. BeposATHOCTb U OCHOBbI CTATUCTUKW. TepPMUHbI 1
onpepgeneHus

GUM:1995" PyKoBOACTBO MO BbIpaXeHW0 HeonpefesieHHOCTU wu3mepeHus. — log
pea. npod. B.A. CnaeBa. — CMM6.: N3a-e0 «<BHUUM um. .U, MeHgeneeBa».
1999

» HaumeHoBaHne MexayHapogHoro gokymeHTta: Guide to the expression of uncertainty in measurement, First
edition. BIPM/IEC/IFCC/ISO/IUPAC/IUPAP/OIML.
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YAK 504.3:006.354 OKC 13.040 T58

KnioueBble C0Ba: KAUecTBO BO3AyXa, OLeHKA HeonpeaesieHHOCTU U3MepeHusi, cpeaHee Nno BpemMeHu 3Haue-
HMe, Habop AaHHbIX, NEPUO BPEMEHU YCpeaHeHUs!
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