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FOCT PNCO 10155—2006

Mpeaucnosune

Llenn n npuHumnbl ctaHaapTulaummn B Poccuiickoii degepaummn yctaHoBMeHbl PegepasibHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-®3 «O TEXHUYECKOM perympoBaHun», a npasuaa NpUMeHeHns HaunoHa/1bHbIX
ctaHgapToB Poccuiickon degepaummn — FOCT P 1.0—2004 «CTtaHgapTu3aumsa B Poccuiickoin ®egepauumn.
OCHOBHbI€e NOTIOXEHUSA»

CBefeHNsa o ctaHgapTte

1 NOATOTOBJ/IEH OTKPbITbIM akLMOHEPHbIM 06LecTBOM KHay4YHO-MccnefoBaTelbCKU LEeHTP KOH-
TPOA N ANArHOCTUKMN TexHnyeckux cuctem» (OAO «HUL, K[») Ha ocHOBe CO6CTBEHHOIO ayTEHTUYHOrO nepe-
BOJa CTaHJapTa, yKa3aHHOro B nNyHkTe 4

2 BHECEH TexHuyeckum KOMUTETOM No cTaHgapTmnlaumm TK 457 «KauecTBo Bo3ayxa»

3 YTBEPX/AEH WBBE/AEH BAEWCTBWE Mpukasom ®efepanbHOro areHTCTBa No TEXHUUECKOMY pery-
JINPOBAHUIO N MeTPO1IoTnn OT 24 nrona 2006 r. Ne 144-cT

4 HacTosAwwi cTaHgapT AeHTUYeH MmexayHapogHoMy ctaHaapTy M C 010155:1995 «Bbibpockl cTaumo-
HapPHbIX UICTOYHUKOB. ABTOMATUYECKNI A MOHUTOPUHT MacCOBOI KOHLLEHTPAaLMKN YacTuL,. XapaKTepucTukm, MeTo-
Obl UCNbITaHWUA N TexHu4Yeckne TpeboBaHmsa» (ISO 10155:1995 «Stationary source emissions — Automated
monitoring of mass concentrations of particles — Performance characteristics, test methods and
specifications»).

HanmeHoBaHMe HacTosLWero ctaHgapTa U3MEHEHO OTHOCUTE/IbHO HaMEHOBaHUSA yKa3aHHOTro Mexay-
HapogHoro ctaHgapTa gnsa npusegeHnsn scooteetcTBue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpy NpMMeHeHNN HacTosALLero cTaHgapTa peKoMeHAyeTCa NCMNO/b30BaTb BMECTO CCbIIOYHbIX MeXAyHa-
pPOAHbIX CTaHAAPTOB COOTBETCTBYIOLME UM HaUMOHa/IbHble CTaHAapTbl Poccuiickoii degepauunm, cBegeHuns o
KOTOPbIX NPUBEAEHbI B 4ONOIHUTENBLHOM NPUAOXKEHUN E

5 BBE/JEH BIEPBbIE

MHopmaumsa 06 N3MeHeHUAX K HacTOosLWEeMY CTaHAapTy Ny6MkyeTCsi B eXerofHo “3gaBaeMoM
MHPOPMaLMOHHOM YKa3aTesie «HauoHabHble CTaH4apThi», @ TEKCT U3MEHEHUI NMONPABOK— B eXeme-
CAYHO U3gaBaeMbIX MHPOPMALMOHHbIX yKasaTensix «HaunoHanbHble cTaHgapThi». B cnydas nepecmoTpa
(3amMeHbl) WM O TMeHbl HACTOSILLEro CTaHAapTa cooTBeTCTBYloLee yBeoM/eHre 6yaeT ony6IMKoBaHO
B ©KEMECSAYHO M34aBaeMOM MH(POPMALMOHHOM yKa3aTese «HaumoHabHble CTaHAapThi». COOTBETCT-
BytoLLan MHpopmauusi, yse4oMIeHe U TEKCT bl pa3MeLLato T Csl T akke B MH(POPMaLMOHHOW cucTeme obLue-
ro nosib30BaHUs — Ha ohrLManbHOM caiTe ®efiepasibHOro areH TCTBaNo TEeXHUYECKOMY PerynpoBaHuto
N MEeTPOSorMm BceTu HTepHeT

© CtaHgapTtuHdopm. 2006

HacToswmii ctaHAapT He MOXeT 6bITb MOTHOCTBLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXMPOBaH U pac-
npocTpaHeH B kavyecTBe ouLMaIbHOro n3gaHus 6es paspelleHna defepasbHOro areHTCTBa MO TEXHNYECKO-
My PerysimpoBaHuio 1 MeTposiorumn
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HAUMWOHA/NBbHBIN CTAHAOAPT POCCUMNCKON PELEPALUMN

BblI6pOChI CTALMOHAPHbIX MCTOYHUKOB

ABTOMATWYECKUA MOHUTOPUHI MACCOBOW KOHLEHTPAL MK
TBEPAbIX YACTWL,

XapakTepucTuUKn N3mMepuTesibHblIX CUCTEM, MeTOAbI MUCNbITaHU’ U TEXHUYECKUE TpeboBaHusA

Stationary source emissions. Automated monitoring of mass concentrations of solid particles.
Performance characteristics, test methods and technical requirements

fata BBegeHna — 2006—11—01

1 O6nacTb NpMMeHeHus

HacTosawwii ctaHAapT ycTaHaBAnBaeT YC/I0BUS aBTOMATUYECKOro MOHUTOPUHIa MacCOBOW KOHLeHTpa-
LU1n TBepAbIX YaCcTuUL, B MblnerazoBbIX NOTOKaxX CTalMOHAPHbLIX NCTOYHUKOB, a TakKXe XapakTepucTukn namepu-
Te/IbHbIX CUCTEM U METOAbI UCTIbITaAHWIA.

B cTtaHpgapTe npuBefeHa nporpaMma MUCNbITaHU’ aBTOMaTUYEeCKUX CUCTEM MOHUTOPUHra B YC/I0BUAX
npumMeHeHus. NpuMeHeHWe cTaHgapTa He OrpaHNYeHO KOHKPETHbLIM MPUHLMNOM N3MEPEHNA NN N3mMepuTesib-
HOW cucTemoii. CTaHAapT pacnpocTpaHAeTCs Ha XapakTepPUCTMKM CUCTEM, NX KASIMGPOBKY1> MeToAbl UCMbITa-
HWI 1 06PabOTKY AaHHbIX.

HacTosawwmii ctaHgapT NPYMEHSIOT TO/IbKO HA OCHOBE MPSAMOro COOTHECEHMUS C pehepeHTHbIM PYYHbIM
MeToAO0M, yCTaHOBIeHHbIM MCO 9096. Mpn nameHeHUN yCrioBuii «Ha mecTte» (T.e. USMEHEHUMN YC/TIOBUI KOHT-
ponsi BbI6pocoB, TUna TonanmBa) Heo6Xxo4MMO NOBTOPUTL KaUIMGPOBKY. [lnana3oH U3MEPEHWNT MacCOBOW KOH-
LeHTpauum TBepablx HacTuL, 06yC/0B/IeH Ka/IMbpoBKOY aBTOMaTUyYecKnx cuctem. CnegoBatenibHO, peasibHbIi
AvanasoH 6yfeT MeHATbCSA BCOOTBETCTBMY C METOL,0M M3MEPEHU NPUMeHsieMblX aBTOMaTUYECKNX CUCTEM.

N3meHeHne hrnsnyeckmx cBOMCTB (pasmepa, hopmbl, LiBeTa M TLL.) U XMMUYECKOro cocTaBa TBepAbIxX Hac-
TUL, AONYCTUMO 10 TEX MOP. NOKa COXpaHAEeTCa Ka/IMbpoBKa NCMNO/Ib3yeMOl N3MepUTesIbHON cnucTembl. B apyrmux
Crlyyasx HacTosIWWIA cTaH4apT He NPUMEHSOT. MNpuBeAeHHbIE 1 NpegnosiaraemMble OrpaHUYeHNs pasINYHbIX
MeTO40B M3MEPEHNIA HEOHXOAMMO OLEHNBATbL Ha KaXXKA0M MecCTe UCTbITaHWUA.

2 HopMmaTVBHblE CCbINKA

B HacToslem cTaHgapTe UCMosib30BaHbl HOPMaTUBMbIEM CCbUIKM Ha criefyoume MexayHapoHble
cTaHAapTbl:

NCO 4225:1994 KauecTBO Bo3gyxa. O6uwme nonoxeHuns. Cnosapb

MCO 6879:1995 KauecTBO BO3Ayxa. XapaKTepuUCTUKM 1N COOTBETCTBYIOLLME UM MOHATUSA, OTHOCSALLMEeCS
K MeTofamM N3MepeHuii kayecTBa BO3gyxa

MCO 7504:2001 AHanusrasos. CnoBapb

NCO 9096:2003 BbI6pOCHI CTaLMOHAPHbIX UCTOYHUKOB. OnpeaeneHne MaccoBOli KOHLLEHTpaLum TBep-
ObIX BELWECTB PYYHbIM rpaBUMeTpUYeCcKUM MeTOA0M

MCO 9169:19942> KauecTBO Bo3ayxa. OnpegeneHne xapakTepucTtuk MeTo40B U3MepeHunii

1' Kannbposky B Poccuiickoii ®epepayun B 4aHHOM crlydae NPUHATO HasbiBaTb rPajgynupoBKOiA.
2> Ha gaHHbiii ctaHgapTt NCO B TekcTe cTaHfapTa CCbl/lka He ykaszaHa, HopMaTuBHas ccbliika npuBefeHa s coxpa-
HeHus ngeHTnyHoctn MCO 10155:1995.

M3paHne opuynanbHoe



rocT PUCO 10155—2006
3 TepmuHbI 1 onpeaeneHns

B HacTosLlWeM cTaHfgapTe NPUMEHEHbI criefyoLne TEPMUHBI C COOTBETCTBYIOWMMU ONpeaeneHnaMun:

3.1 MOHUTOPUHT (Monitoring):

(1) B LWMPOKOM CMbICNE, MOBTOPHbIE N3MEPEHUA A1 OTC/IEXMBAHNA U3MEHEHWI 3a HEKOTOPbIV Nepuog
BPEMEHMU.

(2) By3koM cMbICrie, perysisipHblie u3MepeHnsi ypoBHel cofepXXaHns 3arpsa3HnTeNs OTHOCUTE/IbHO HEKO-
TOPOro 3TasioHa Uan A1 OLeHKU 3P EKTUBHOCTU CUCTEMbI PETYIMPOBAHNA N KOHTPOA (CM. MCO 4225).

3.2 aHanun3satop (analyzer): YcTpoWcTBO, BKItOYatoLLee:

a) NIMHMK Nojauun n yganeHusa aHam3npyemoro fbliera3oBoro noToka u(nnu) KasimbpoBOYHOro rasa’ >

b) V3MEpPUTEsIbHYIO AYeiiKy, KOTopasi Ha OCHOBe (PU3NYECKUX WU XMMUYECKUX CBOWCTB KOMMOHEHTOB
aHa/IM3npyemMoro rasa BblAaeT CUrHasIbl, MO3BOSOWNE NAEHTMMULMPOBaTb AaHHbIE KOMMNOHEHTBI UK onpe-
[enNTb UX coAepxaHune:

C) ycTpoiicTBa nNpeobpa3oBaHus curHana (ycuneHue, 3anucb) Uam, npu Heo6xoaMMOCTH, YCTpoONcTBa
06paboTkM gaHHbIX (cM. MMCO 7504).

3.3 XapaKkTepuCTUKN CUCTEMBI

3.3.1 Bpemsa oTk/AuKa (response time): Bpems, B TedeHne KOTOPOro npnbop pearvpyeT Ha BHe3anHoe
M3MEHEeHMe 3HayeHUs XapakTepuUCTUKM KayecTBa Bo3gyxa. OHO MOXeT ObITb pasfefnieHo Ha ABe 4acTu
(cm. MICO 6879).

3.3.1.1 Bpems 3ana3gbiBaHusA (lag time): Bpemsi, B TedeHne koToporo gocturaetcsa 10 %-Hbli ypoBeHb
NO/IHOTO U3MEHEHMS BbIXOAHOrO CUrHana.

3.3.1.2 Bpems HapacTaHusa (cnapga) [rise time (fall time)): Bpems, B TeueHMe KOTOPOro BbIXOAHOW CUT-
Han npuéopa nepexogmt ¢ 10 %-moro Ha 90 %-Hblli ypOBEHb NMOSIHOTO Er0 N3MEHEHUS.

3.3.2 HecTabunbHOCTb Hyna (gpetid) [zero instability (drift)]l: W3meHeHne nokasaHwuii npubopa 3a
yCTaHOBJ/IEHHbIV Nepuog HeobCcnyxnBaemoli paboTbl B OTBET Ha Nogavy Hy/1eBO Npoobbl.

3.3.3 uHTepBan namepeHunin (span): PazHnua mexay nokazaHmuamm npnéopa aasa ycTaHOBAEHHOTO 3Ha-
YeHUA XxapakTepUCTUKN KayecTBa BO34yxa 1 AN HY/1eBoi Npo6bl. [0 cornalleHmnto 3To 3Ha4YeHne xapakrepuc-
TUKM KayecTBa Bo3ayxa BblonpaeTcs paBHbIM 95 % BepxHero npegena namepeHnii (cm. MCO 6879).

3.3.4 HecTabuNbHOCTb NHTepBana namepeHuii (apelid) [(span instability (drift)]: W3meHeHue nHTep-
Basia u3MepeHuin Nnpuéopa 3a yCTaHOB/IEHHbIN Nepnos Heo6cnyxxmBaemoi pa6oTbl (cm. MCO 6879).

3.4 rpagynpoOBOYHbIE XapaKTEPUCTUKN CUCTEMBI

3.4.1 rpagyvpoBoydHas dyHkuma (calibration function): ®yHKUMOHa/IbHasi 3aBUCUMOCTb MOKa3aHWiA
npuéopa 0T HEKOTOPOro U3MEPMMOro CBOCTBA MacCOBOW KOHLEHTpaL M YacTul, NnpeAcTaB/ieHHOol pedyepeH-
THbIM pY4YHbIM MeToA0oM (cM. MCO 9096) npu ycnoBuM NOCTOSHCTBA BCEX BINSAIOLWLNX BENYMH.

3.4.2 nunHenHas oyHkyuna (linearfunction): rpagynpoBoyHas YHKLNSA, OTpaxatoLlas MMHeliHyo 3aBu-
CUMOCTb MOKasaHui Npnbopa 0T MaccoBOl KOHLEHTPaL M TBepAbIX YacTuL, U3MEePEHHON pedhepeHTHbIM pyY-
HbIM MeTOoA0M (cM. NCO 9096).

3.4.3 HenuHeliHaa dyHkuuna (nonlinear function): rpagyvMpoBoyYHas PyHKLMS, OTpaxaroLwan HeNnHen-
HYI0 3aBMCUMMOCTb NoKasaHui npubéopa 0T MacCOBOW KOHLLEHTPaLUN TBEPAbIX YACTULL, U3MEPEHHO pediepeHT-
HbIM PYYHbIM MeToAOM (cM. MICO 9096): HEMMHENHOCTb MOXET 6bITb BblpaXeHa KoadhnymeHTamum perpeccum
601ee BbICOKOro nopsigka.

3.4.4 poBepuTenbHbIn nHTepBan (confidence interval): VHTepBan, UMeOWMIA HUKHIO U BEPXHIOHD
rpaHuLbl, BKOTOPOM CpeiH1e 3Ha4YeHA, NpuHagnexatime NMHUM perpeccun, HaxogaTcs ¢ 3afaHHbIM YPOBHEM
foBsepus.

3.4.5 TonepaHTHbI MHTepBan (tolerance interval): VIHTepBan, MMEeIOLNIA HWKHIOIO 1 BEPXHIOKO rpaHun-
Lbl. BKOTOPOM onpefesnieHHas A0/ COBOKYMHOCTU IEXNUT Npy 3aaHHOM ypPOBHe J0Bepus.

" KanubpoBouHblii ras (calibration gas) B o6nacTu ra3oBoro aHanunsa B Poccuiickoii ®egepauny NpuHATO Ha3biBaTb
rpagyvpoBOYHbLIM ra3oM (MM NOBEpPOYHOit razoBoii cmecbio (MIFC)].

2



FOCT PMUCO 10155—2006

4 KOMNOHEHTbI U3MEPUTESILHOW CUCTEMbI

Cuctema cocTouT M3 060pyA0BaHNsA, HEO6XO4MMOr0 ANA U3MEPEHNT T MACCOBO KOHLLEHTPaLUKM TBEPAbIX
yacTul B BbIGpocax CTalMOHapPHbIX UCTOYHUKOB. BapnaHTbl n3amepuTesibHOM CMCTEMbI NPUBEAEHbI HA PUCYH-
ke D.1 (npunoxeHue D). CuctemMbl fO/MKHbI BKIOYATb C/iefyoLne OCHOBHbIE KOMIMOHEHTbI.

4.1 KoMnoHeHTbl oT60pa uaHanmsa npob

4.1.1 KOMMOHeHTbl 0T60pa Npob

YCTPOACTBO M3MEPUTE/IbHOM CUCTEMbI, C MOMOLbI KOTOPOro oTéupatoT Npobbl NbifIera3oBoro nNoToka
MNCTOYHUKA. MTPUMEHSIOT YCTPOMCTBA A1 SKCTPaKTUBHOIO UN HE3KCTPaKTUBHOIO («Ha MecTe») oT6opa npo6
Nn60 B HeNpPepbIBHOM, IGO0 B NepuognyecKoM pexmnme.

4.1.1.1 3KCTPaKTUBHBbI OTGOP NPo6

Mpn 3KCTpPakTMBHOM OT6Ope Npob6 TpebyeTcs TpaHCNOPTUMPOBKA HEKOTOPOro o6bema Mblf1erasoBoro
noToka 3a npefesibl UICTOYHMKA BbIGPOCOB Ha BXOA U3MEPUTESIbHOM CUCTEMbI A4S MOC/eAyloLero aHainsa.
Mpn 3TOM NCNOMB3YIOT YCTPOMCTBA, HeO6X0ANMbIE A1 0T60Pa, TPAHCNOPTUPOBKN U COXPaHEeHNS YPOBHSA Mac-
COBOIi KOHLUEHTpaLunm Yactuy,

4.1.1.2 HeaKcTpaKTUBHbIN OT6OP NPO6 («Ha MecTe»)

OT60p NPO6 COCTOMUT M3 aHaNM3a onpeaeNeHHOro norpaHMyeHHoro o6’bema Npobbl, NPOBOANMOrO 06bIY-
HO (PM3NYECKMMN METOAaMU, HanpuMep C UCMNOJIb30BAHNEM 3/1IEKTPOMArHUTHOTO U3/TyYEHUS.

4.1.1.3 HenpepblBHbIli 0T6OP NPo6

HenpepbiBHbIA OT60P NPO6 NPMMEHAKOT B OCHOBHOM MpV HEMPepbIBHOM aHanui3e, WUCMOMb3ysa Kak
3KCTPaAKTUBHbI, TaK N HE3KCTPAKTUBHbIA 0T60P Npo6.

4.1.1.4 MocnepoBaTtenbHbIN 0T6OP NPO6

MocnepoBaTesibHbIA OTGOP NPO6 Hanbosiee HacTo NPOBOAAT NPU IKCTPaAKTMBHOM OT6Ope Npob, AN KOTo-
pOro xapakTepHO UCMNOb30BaHNe ANCKPETHbIX 06BEMOB NPO6 U ANCKPETHBIX BPeMEHHbIX MHTEPBa/IOB OT60pa
npo6.

4.1.2 AHanusatop

YCTPOWCTBO CUCTEMbBI MOHUTOPMHTA, C MOMOLLbIO KOTOPOro ONpeaesiatoT Ka4eCTBEHHYIO XapaKTe pucTuky
TBEPAOro BellecTBa, CoAepXallerocs Bnbliera3oBoii npobe (ganee— npobe), BbigatoLlee BbIXOAHOW CUTHAN,
KOTOPbI/i MOXeT GbITb COOTHECEH C MacCOBOI KOHLeHTpauueli BelwecTsa.

4.2 Bnokperncrpauun gaHHbIX

YCTPOWCTBO CUCTEMbI MOHUTOPUHTA, NpefHasHavyeHHoe Ana 06paboTKM BbIXOAHOIO CUTHaNa aHanm3arto-
pa v ero permctpauumn BeguHMLAX MacCoOBOW KOHLIEHTpauun TBepabIxX YacTul,

5 YcnoBusa yCTaHOBKM CUCTEMBI

5.1 MecTo oT60pa Npob6

MecTo oT60pa nNpob A/11 aBTOMaTUYECKOro M3MepPeHUss MacCoBOW KOHLeHTpauun TBepablX YacTul, B
Nbl/1era3oBbIX NOTOKaX CTaLMOHAaPHbIX UCTOYHUKOB [0/IXKHO 6biTb 0603Ha4YeHO. B 3TOM MecTe He [0/IKHO
HabnoAaTbCA B3aMMHOIO B/IUSAHUA MeX Ay pedepeHTHbIM pyYHbIM MeTogoM (cm. MCO 9096) n aBToMaTunyec-
KUM MeToAOoM. Takoe pasmellleHne rapaHTUpyeT, YTO Mpu UCMNosb30BaHUM 060MX METOL0B aHaIM3npyTCsa
nbl/iera3oBble NOTOKN C OAHVMW 1 TEMW X e XapakTepucTukamu. B razoxoge Ao/MkHbI 6bITb cAenaHbl 0TBEPCTUSA
015 Npo600TOOPHMKOB TakKMM 06pa3oM, Y4TOObl M3MepeHns pedhepeHTHbIM pyUYHbIM MeTogom (cm. ICO 9096)
MOrn 6bl MPOBOANTHLCS B TOW Xe caMoli 30He, YTO U HemnpepbIBHbIE U3MEPEHNS.

B mecTe oT6opa npob moxeT noTpeboBaTbCA NCMNONb30BaHMe O4HO NN HECKO/IbKMX CXeM 0T60opa npoob,
KOTOPble MOTYT MEHATLCSA B 3aBUCUMOCTU OT C/IOXHOCTU KOHCTPYKLMU UCMO/Ib3YyeMOi n3sMeputesibHOl cucte-
Mbl. & TaKXXe NPOCTPaHCTBEHHOIO U BPEMEHHOIO pacnpeesieHUs MacCoBOW KOHLeHTpaLuumn TBepAbiX 4acTul, B
nonepeyHoM CeYeHUM rasoBoOro nortoka. B ngeane Bbi6op Mecta oT60pa NPob AO/MKEH obecneumBaTb nNpu
camoli MpocToli cxeme nostyyeHve nNpobbl, NpefcTaBUTENIbHON MO MacCOBOW KOHLeHTpauuy TBepabix YacTul,
[O/151 NONepeYHOro cevyeHms rasoxoaa.

MecTo oT6opa nNpo6 BbIGUPAIOT /151 TOrO, YTOBbLI CBECTU K MUMHUMYMY NPOCTPAHCTBEHHYIO Y BPDEMEHHYIO
3aBNICUMOCTb pacrnpefeneHns cpefHeil KOHUeHTpauMM TBepAbIX YacTul, B MOMNEPEYHOM CeYeHUN rasoBoro
notoka. NpeacraBnTe/IbHOCTbL METOAMKM M MecTa 0T6opa Npob NpoBepsitoT, UCXOAA U3 COOTBETCTBUSA Kasinb-
POBKW U3MEPUTESIbHOI cUCTEMbI Tpe6oBaHMAM 6.5 1 7.3.4.

5.2 YcnoBus oKkpyxatoLei cpegbl

Mpun ycTaHOBKe U3MepuTesibHbIX CUCTEM CliefyeT yunTbiBaTb BANSIHME YCIOBUI OKpYXatoLLeli cpefbl Kak
MO OTHOLUEHWNIO K OTOOPY NPOB, Tak U MO OTHOLLIEHUIO K MeToauke oTeopa. OcobeHHO Heo6xoaMMO cobngaTb
cnepyolne ycroBus:
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a) cooTBeTCTBME pabounx TemnepaTyp HOpMaM, yCTaHOB/IEHHbIM NMPOU3BOANTENEM:

b) o6ecneyeHne HeOGXOAMMOI 3aWNTbI OT BANSHUSA NOrOAHbLIX YCNI0BWUIA;

C) npepoTBpalleHne BO3AENCTBUS HA U3MEPUTENIbHYO CUCTEMY KOPPO3MOHHbIX 1 APYTMX ra3os, CNoCco6-
HbIX BbI3BaTb €€ NoBpeXaeHne:

d) npepoTBpalLeHne BO3AENCTBUS INEKTPUYECKMX U MArHUTHbIX NOMEe B HEMNOCPEeACTBEHHOM 6/1M30CTH
OT M3MepuTesIbHOW CUCTEeMBI;

e) pasmelleHne N3mMepuTenbLHOW CUCTEMbI TakuM 06pa3om, YTOObI BUOpaunsa He BAUSANa Ha ctabunb-
HOCTb paboTbl NPMGOPOB.

[Ons npoBefeHNA naMmepeHunii pepepeHTHbIM pyYHbIM METOA,0M, MPOBEPKN 1 TEXHUYECKOIo 06CyXnBa-
HUS1 HEMpPEePbIBHO pa6boTaloLnX N3MepUTesIbHbIX CUCTEM A0/KHbI 6bITh NPeayCMOTPeHbI pabouve naoLanku.
O6ecneynBaroT Nerkunii 1 6esonacHbIi 4OCTYN K paboynm naatgopmam, nsmepuTesibHbIM yCTpolicTBam cuc-
Tem n MecTy ot6opa npob.

5.2.1 YcnoBwuAa BHYTpu rasoxoga

HesKCcTpaKTMBHbIE METOAMKN OObIYHO BK/IHOYAKOT 3/1IEKTPOONTUYECKNE METOAbI N3MEPEHUIA, NMPU KOTOPbIX
TpebytoTcs cneynanbHble Mepbl NPeAOCTOPOXHOCTY 47151 NPeAoTBpaLLeHNs paccessHUs ONTUYECKOTO N3nyye-
HUSA.

5.2.2 Ycnosusa 3anpegenamu razoxoga

Mpw aKCTPaKTUBHOM OTGOpPe NPo6 co6/10AalT MepPbI NPEAOCTOPOXHOCTH, B TOM YMCe:

a) cuctemMy oT60pa Npob AenarT MaKCMMa/lbHO KOPOTKOM A1 YMEHbLUEHUSI BDEMEHW OTK/IMKA, UCKITHO-
YEHUS XMMUYEeCKNX peakunii n notepb TBEpPAbIX YacTuUL, B Tpy6Kax Ans oTéopa npoo;

b) noAfepXuBaroT YC0BUS NU30OKMHETUYHOCTM 0TGOopa Npob;

C) MCNonb3ylT HarpeB Tpyb6okK ANna oTbéopa Npob C Lenbio NpeoTBpalleHns KOHAeHcauum n notepb
TBepAbIX YacTuL.

6 Tpeb6oBaHUs K XapaKTepUCTUKAM CUCTEMBI

Mpv npoBeAeHN N3MepEeHNt B COOTBETCTBUN C pasfesiomM 7 criegyeT cobnogare cnegytowme Tpe6oBa-
HUS:

6.1 Bpems oTKIuKa

Bpems oTK/IMKa CUCTeMbI He JO/KHO NpeBbllaTbk BpeMeHn oT6opa Npob npu n3mepeHnmn pyyHbiM pedie-
PEHTHbIM METOA,0M.

6.2 HectabunibHOCTb HyNsA

HecTtabunbHOCTb HyfIS, onpeAeneHHas Npu kasIMbpoBKe CMCTeMbl B Te4eHNe O4HOro Mecsilia Heobcny-
XnBaemMow paboTbl, He A0/DKHA NpeBbIWaTb i 2 % Anana3oHa U3MepeHuii.

Mpv aBTOMaTUYECKOW HAaCTPOIKe Hy /151 BBOAMMbIE MONPaBKN He AO/MKHbI COCTaB/IATL 6osee 6 % Ananaso-
Ha N3MEepPEeHUiA.

6.3 WHTepBas U3MepeHuii

NHTepBan namepeHunii 4O/MKEH HAXOANTLCA MeXAy 3HaYEeHUAMU YABOEHHOW 1 YTPOEHHOW A0NyCTUMOW
KOHLieHTpaunn TBepabIxX YacTul, B BbIGpocax.

6.4 HecTabunbHOCTb MHTEPBasia U3MepPEHUit

HecTtabunbHOCTb MHTEpBasia M3MepeHul He A0/hKHa npeBbiwatb | 2 % Aguanas3oHa U3MepeHwui npm
KanMbpoBKe CUCTEMbI U B TeUeHMe OAHOMo MecsiLia Heo6CNyXBaemoii paboThbl.

Mpu aBTOMaTU4YECKOl HacTpoiike NHTepBana n3MepeHnin BBOAUMbIE MONPaBKN He AO/DKHbI COCTaBAATb
6onee 6 % gnanasoHa N3MepPeHU.

6.5 TpeboBaHUA K KannbpoBKe

Cnepyet cobntogatb cnegytolmne TpebosaHms:

6.5.1 KoathuumneHT koppensaumm gomkeH 6biTb He meHee 0,95.

6.5.2 [loBepuTesibHbIN MHTepBan (C 95 %-HbIM ypOBHEM AOBePUS) A0/KeH ObITb 1 10 % 3HayeHns pabo-
Yero 3aTasIoHa MaccoBO KOHLeHTpauumn TBepablX YacTul,

6.5.3 TosiepaHTHbIi MHTEPBa/T AO/KEH cofepxaTb 75 % BCex BO3MOXHbIX 3HAYEHWUI KOHLLeHTpauuu
TBEpAbIX YacTuy, + 25 % 3a4aHHOro 3Ha4YeHNs aTasloHa MacCoOBOM KOHLLEHTPaunmn TBepabix HacTtul, ¢ 95 %-HbiM
YPOBHEM ZlOBEpUS.

6.5.4 Tlpu HeBbINOMIHEHUW NO6Or0 U3 yKa3aHHbIX TpeboBaHWI [0/KHbI ObITh MCCNEA0BaHbl XapakTepuc-
TUKN CUCTEMbI MO OTHOLLEHWIO:

a) Knpoueaypam NpoBeAeHNs NCMbITaHWA AN PyYHOro pedhepeHTHOro MeToAa;

b) MecTy oT6opa npob:

C) nopsAaky NnpoBefeHUs oTéopa npoob;

d) NPUMEHMMOCTU aHaIMTUYECKOTO MNPUHLMNA N3MePeHUIA;
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e) M3MeHeHWIo ycnoBuii paboTbl NpeanpusaTus;
0 W3MEHEHWIo CoCTaBa TBEPAbIX YaCTULL;
) UUCNY UV YPOBHIO KAJIMGPOBOUHbIX AaHHbIX.

7 Mpoueaypbl NCMbITaHUIA A1 OLEHKN XapaKTepPUCTUK

7.1 TlpoBepkKa BpeMeHU OTK/INKa

7.1.1 ABTOMaTU4YECKUA MOHUTOPUHT NPU HESKCTPAKTUBHOM OT6OpE Npob

McnbiTaHne NpoBOAAT A0 YCTAHOBKM CUCTEMbI Ha Tpy6e. cnbiTaHne MOXeT 6bITb NPOBEAEHO HA MecTe
MOHUTOpPUHra. HacTtpamBalT U3MePUTESIbHYIO CUCTEMY U NPOBOAAT NU3MEPEHUA B COOTBETCTBUN C UHCTPYKLUMS-
MUV NPOU3BOAMTENSA C yYEeTOM ONTUYECKOWN ANVHbI NyTW faTynka, KoTopas Ao/HKHa COOTBETCTBOBaTb pasMepy
Tpy6bI (4MameTpy) Npu ero yctaHoBKe. VIHTepBan naMmepeHuin aHannsaTopa yctaHaB/IMBatOT BCOOTBETCTBUN C
7211 n7.33.

MpoBepkKa oTKAMKa

MofatoT Ha BXOA, aHannn3aTopa UCKYCCTBEHHbIV UCXOAHbIV 3Ta/IOH C MacCOBOW KOHLeHTpauuel TBepablX
yacTuL, Ha ypoBHe 95 % guranasoHa nsmepeHuii NSTb pa3 1 perucTpupyroT Bpems, He06XoA4MMoe cucTeme Ans
poctmxeHns 90 %-1MOoro ypoBHS KOHEUHOrO HY/1IeBOr0O 3Ha4YeHUS UKW COOTBETCTBYIOLLEro 3Ha4YeHUs aTanoHa
MacCOBOW KOHUeHTpauun TBepAbix Yactuy. Popma C-1 Ans npeacTaBneHWs AaHHbIX MNpuBefeHa B
npunoxexuu C.

7.1.2 ABTOMAaTUYECKUA MOHUTOPUHT NPU 3KCTPAKTUBHOM OT60pe Npo6

McnblTaHve NPOBOAAT Ha YCTAHOBJ/IEHHOW B ra3oxofe cucteme 4715 yvyeTa BAUSHUA Npo600T60pHMKA,
NHUM oT6opa NPo6 N BPEMEHHOrO NHTepBana oT6opa NPo6 (ecam NCMNONb3YeTCs) HA U3SMEPEHUS.

7.2 HacTpoiika Hyna n uHTepBana n3mepeHuii B yc/10BUAX NPUMeEHEHMUA

7.2.1 ABTOMaTUYECKU/ MOHUTOPUHT NMPU HO3KCTPAKTUBHOM OTOGOpE Npo6

YcTaHaBInBaloT CUCTeMY aBTOMaTUUYECKOro MOHUTOPUHIA B UCNbITYEeMbI ra30X0/, 1 BbINOHAIOT cneay-
IoLne HACTPOKN N N3MepeHuns;

7.2.1.1 TpepBapuTefbHble HACTPOWKM

Cpasy nocrie ycTaHOBK/ CUCTEMbI MPOBOAAT HACTPOIIKY HyNA U MHTepBana U3MepeHuii, Bbibrupas 4acTto-
Ty. pEKOMeHAyeMyo Npon3BoguTenem.

HacTpoiika Hyns

Mocne obecrneyeHnUs yCTOWYMBOW Hy/eBOW MacCOBOM KOHUEeHTpauun TBepAblX YacTuy B rasoxoge
(CocTosIHMEe UNCTOro ra3oxoa) BbINOHAOT HACTPOIKY HyNsA. ECnM 3TOCOCTOSAHME He peasindyemMo, TO HacTpPOoi-
KY Hy/19 NPOBOAAT C MOMOLLbIO MOJE/IMPOBaHNA COCTOAHMSA YNCTOro ra3oxoa.

WHTepBan namepeHuit

BbIUMCAAIOT NHTEPBa/T N3MeEpPeHUii aBTOMATUYeCKO CUCTEMbI HEMPEPbLIBHOIO MOHMTOPMHIA Npu ycTa-
HOBJIEHHOW MacCoBOM KOHLEHTPaLUnm TBepAbIX YacTull,.

7.2.1.2 3akntounTtesibHble HACTPOWMKMN

MNMocne npoBefeHUs npeaBapuTesibHbIX HACTPOEK CUCTEMbI U 3amnycka NPOn3BOACTBEHHbIX MOLLHOCTel’
(nccnepyemoii ycTaHOBKW) 0 AOCTXKEHNA HOPMasibHOW paboyeli TemnepaTtypbl NepenpoBepstoT peKoOMeHaY-
eMble HaCTPOWKMN.

7.2.1.3 OnpegeneHne HeCTabU/IbHOCTW HYNS U MHTepBana u3MepeHui

B KOHLe yCTaHOB/IEHHOrO nepuoaa paboTbl CUCTEMbI ONPeAensatoT U3MeHeHNe HaCTPOEK HY 1S U NHTepBa-
na n3MepeHnii 3a Bpemsi paboTbl MO CPaBHEHNIO C Ha4Ya IbHbIMY HACTPOMKaMn. OTN N3MEHEHUS SAB/IAIOTCA NokKa-
3aTefIAMN HECTaBWU/IbHOCTUN HYNS U HTepBana u3MepeHuii.

7.2.2 ABTOMATUYECKWUN NN IKCTPaKTUBHbIN 0T60p Npo6

McnbiTaHve BbINOHAIOT Ha yCTaHOBJ/IEHHO B ra3oxofe cuctemMe A5 yyeta BAMAHUA npouecca otéopa
npo6 Ha M3MepeHuns.

7.3 KannbpoBKa cuctemsl

MeToANKN MOHUTOPUHTA MPUMEHNMbI, EC/IN MOXHO YCTaHOBUTb 3aBUCUMOCTb MeX Ay MacCOBOM KOHLIEH-
Tpauunen TBepabIX YaCTULL 1 XapaKTe PUCTUKOM YacTuL, KOTOPYHO MOXHO N3MepUTb. 3aBMCUMOCTb YCTaHaBNMBa-
10T, NCNOJIb3YA MPafynpoBOYHYIO (DYHKLMIO (CM. NpuioxeHue A), KoTopass obpabaTbiBaeTca CTATUCTUYECKN
[0/19 NPOBEPKN U NOATBEPXKAEHUA MPUMEHMMOCTU NCNONb3YEMON MeTOANKWN. FpanynpoBoYHas hyHKLMS MOXeT
ObITb NIMHENHO NIM60 HENMMHEHON.

Mocne yctaHOB/IEHUA Hanbosiee COOTBETCTBYIOLLEN rPpagynpPOBOYHONM (YHKLUN 1 ee MPOBEPKM C UCMOb-
30BaHMEM COOTBETCTBYHOLLEA CTAaTUCTUYECKOl 06pabOTKM AaHHbIX CUCTEMY CUMTAKOT OTKaIMGpOBaHHOW 1
BblAaloLeli fOCTOBEPHbIe AaHHble. CTaTucTnyeckasi 06paboTka AaHHbIX (MPU IMHENHOW U HeNMHeliHON rpaay-
MPOBOYHbIX PYHKLMNAX) NpuBeaeHa B NPUAOXeHUN A.
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7.3.1 HauyanbHoe Bpems paboTbl

MNMocne npoBefeHNA 3aKIOUMTENIbHBIX HACTPOEK CUCTEMA A0/DKHA NpopaboTaTb B HOPMaslbHOM pexnme
B TeyeHne 168 yacos nNepej nNpoBefeHNeM UCnbITaHUNA.

7.3.2 Bpemsa ucnbiTaHWUiA

Mo OKOHYaHUN HavasIbHOro BpeMeHn paboTbl NPOBOAAT KASIMGPOBKY «Ha MeCTe».

7.3.3 TpoBepka HeCTabUNBbHOCTU HYNS N UHTEpPBasia U3MepPeHUi

MpoBOAAT NPOBEPKY HACTPOWKN HY/IA U MHTepBasia U3MepeHNii B COOTBETCTBUMN C MHCTPYKLMSIMU MPOU3-
BoAuTeNs. JNa NpoBepKN CUCTEMbI UCMNOJIb3YIOT MUHUMa/IbHOE YACNO NpoLeayp, KOTopble BKKOYaloT npoue-
OypYy MOJeniMpoBaHUs HY/1eBOTO M KOHTPOJIbHOTO (COOTBETCTBYIOLWEro WHTEpBasly U3MepeHwui) 3HayeHul
MacCOBOW KOHLeHTpaLmn TBepablx YacTtul,. B nto6oii MOMEHT BPeMEHN U3MepPUTESIbHAsi CUCTEMA MOXET BBO-
OVUTb aBTOMaTMyeckue nonpaskn 6e3 BMellaTenibCcTBa onepaTtopa. OnpenensatoT HeCcTabuNbHOCTb HYNSA M
HecTabu/IbHOCTb MHTepBasia N3MepeHunii Kaxxablii AeHb B TeUeHWe ceMy nocnefoBaTeibHbIX AHENR. Pernctpu-
pYIOT 3HAYEHUs BCEX aBTOMaTUYECKUX WU BBEAEHHbIX BPY4YHYIO MOMPaBOK Ha HECTabW/IbHOCTb Hyns unm
HecTabu/IbHOCTb MHTepBasa n3MepeHnin. ®opma C-2 Ans NpeAcTaBNeHUs faHHbIX NpYBeAeHa B Npusioxe-
Hum C.

Mpn aBTOMaATMYECKOM KOHTPOJIe HYNS WU UHTepBasa WU3MepPeHuii CUrHaibHoe WAW 3anucbliBarollee
YCTPOWCTBO [O/MKHbI MOKa3blBaTb, KOrAa BBeAeHHble NONpaBK/ NPeBbICUIMN YCTaHOB/IEHHbIe Npeaesbl.

7.3.4 TpagyvpoBo4YHas yHKLUNA

[Ans onpegeneHus obuwero Bbibpoca TBepAbIX YaCTUL, UICTOYHUKOM B NpeAenax HopMasibHOro pexumMa
TEXHOJI0rMYEeCcKOro npoLecca BbIMOHAT U3MePEeHUs, No KparHel mepe, Tpex ypoBHeli MaccoBOM KOHLEHTpa-
LMn TBEpAbIX YacTUL, METOA0M, yCTaHOB/IEHHbIM BCO 9096. BMecTe, COBMECTUMOM C NPUMEHEHUEM [laHHO-
ro metoga. MNoBTOPSAOT M3MepPeHUS A5 TPeX YPOBHel KOHLEeHTpauuun ANAs nojsyyeHus pe3ynbTaToB, Mo
KpaliHeli mepe, AeBATU n3mepeHnin. O4HOBPEMEHHO NPOBOASAT MU3MEPEHUS C UCNOJSIb30BaHNEM CUCTEMbI MOHU-
TOpUWHra B BbIbpaHHOM MecTe. KOHUeHTpauum cnegyet U3MEHATh B MOPSAAKe BO3pacTaHUA OT HYKHUX 3HAYEHNI
[,0 BEPXHUX, BK/IOYAA NMPOMEXYTOUHbIE 3HaYeHus. [laHHOoe TpeboBaHve peann3yoT NpeAnoYTUTEIbHO U3Me-
HEHVEM pexunma 3arpy3ku BO BpeMs npouecca, HaCKO/IbKO 3TO BO3MOXHO MpY HOPMaslbHOM pexume paboThbl.
AnbTepHaTUBOI IBNSIETCSA M3MEHEHMEe YPOBHel BbIGPOCOB COOTBETCTBYHOLLE HACTPOKOWN CUCTEMbI KOHTPOS
TBEpPAbIX YacTuL,, eC/in 3TO BO3MOXHO.

JaHHble NPOBEPKN CUCTEMbl MOHUTOPUHIA U AaHHble, NOJTlyYeHHble B cooTBeTcTBUM ¢ MCO 9096, odhop-
M/ISIIOT B COOTBETCTBUM € hopMoli C-3, npuBeaeHHOW B npunoxeHnn C. laHHble CUCTEMbI MOHUTOPUHIaycpea-
HSAIOT B COOTBETCTBUU C NeprogamMun UCTbITaHUi pyyYHbIM pedhepeHTHbIM MeTOL0M.
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Mpunoxexne A
(o6sA3aTenbHoe)

CTtatncrtmnyeckasn 06p360TKa AaHHbIX

A.l NuHeliHas rpafynpoBoYHan PYHKUNUA (TMHUS perpeccun)
[Nsi NOCTPOEHUsI TPaAyMpOBOYHOrO rpadhuka NCnosb3ytoT AaHHble, NpuBeAeHHble B Tabnuue D.1 (npunoxeHue O).

Mo ocu abeuuce oTkNablBaOT 3HAUEHUSA NOKasaHuii NpMéopa, a no ocy OPAUHAT — 3HAYEHUSI MACCOBOM KOHLEHTpaLuK.

JIMHWIO perpeccun cTposT No NoJslyYeHHbIM TOYKAM MEeTO40M HavMeHbLUNX KBapaToB.
y — npejckaszaHHoe 3HayeHne MaccoBOli KOHLeHTpaLUM, OCHOBAHHOE Ha rpagyvMpoBOYHOM rpadovike, B NPOTUBOMNO-

NIOXHOCTb 3MMNUPUYECKOMY 3HAYEHWIO Y, OCHOBAHHOMY Ha CTaHAapTU30BaHHOM pedepeHTHOM py4yHOM mMeToae
MpefckasaHHoe 3HauYeHne MaccoBOVi KOHLeHTpauun (06 Mt BUA perpeccun) BblUMCNAIT No hopmynam
y =b0 + b,(x): (A1)
003Y ~ 6iT: (A2)
* -
1<*,-x)(y,-y) (A.3)
1 | '
roe X — 3MNMpuyeckKoe 3HayeHne n3mepsemMoro napamertpa (cMm. oopmy C-3 (npunoxeHue C)J;
y — 3MMMpuyeckoe 3Ha4YeHne MaccoBOW KOHUeHTpauny no NCO 9096.
y — npejackasaHHOe 3HaYeHne MaccoBOW KOHLeHTpauum (cM. chopmy C-3 (npunoxexue C)):

X,. y>— abCONI0THbIE 3HAYEHUA OTAE/IbHbIX pe3yNbTaTtoB |/|3mepeHm71;

£ Y<— CyMMbl OTAE/NbHbIX 3HAYEHMWIA.

X
X. Yy — cpefHue 3Ha4YeHus, BbluncnsieMble no popmynam;
X :1—‘2'.x,;
1-1
4° (A.4)
F— Ey*
nr-1

r8€e N1 — YUCNO TOYeK.
A.2 Onpegenexue KoahuumreHTa KOPPENsLUM NpU NMHERHOR perpeccuu

KoadhdpumumeHT Koppensauun r B obwem Buae BbIHUCAAOT Mo chopmyne

1<x,-3MN)(y,-y)
1 (AS)
Tr 7
EOrxaz 7z (y<-y)2]
-r-1 [Z
KoahhmumeHT Koppensaumm MoxeT ObiTb BbipaXeH Takxe yepes b, n3 oopmynbl (A.3) 1 BblunCeH No hopmyne

1
[ ©

(A-6)

M -.3 12

A.3 OnpepeneHne A0BEPUTENBHOTO MHTEPBana AN NMHENHON perpeccumn
[,0BepUTENbHBIV MHTEPBA, UMEIOLLUI BEPXHIO U HUXHIOK TPpaHuULbl, 4151 CPEAHEr0 3HaUYeHUs B Touke X BbIYUCS-

10T no hopmyne
(x -x)2]2 (A7)

Yy J*

rae <, — 3HaueHue t-pacnpegenenuns (cm. Tabnuuy A.1);
—n-2
2
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-2 (A8)
1
syya£<Y/-¥Y)2-£y 2-ay2- (A.9)
/-1
n
SN * Z<x<- *My<-y)*EXiy/-fl*y: (A.10}
1
S - (A-11)

Mo popmyne (A.4) BbluncnaoT

A.4 OnpepeneHve TonepaHTHO o6nacTu Npu NMHENHOW perpeccun
TonepaHTHas 0651acTb, UMelOLasi BEPXHIO U HUXHIOW TpaHuubl, ANs 75 % 3Ha4YeHuii COBOKYMHOCTU B Touke X
BbIYUCASIOT N0 hopmyne

y**y 1 ks, (A.12)
raek » Un v, 2*n' 22,
U,. — KO3ahULMEeHT ToNlepaHTHOCTH (CM. Tabnuuy A. 1).
vn _2 — koathpuuneHT (cMm. Tabnuuy A.1);

| — BbIYMC/IEHHBIV pasmep cyyaiiHoi BbIGOPKY.
1t n(x-x)2

A.5 KBagpaTuuHas rpagyupoBoyHas yHKuuA (kpusas perpeccumn)
HennHeiHOCTb MOXeT 6bITb BbipaxeHa KoacuuneHtTamm perpeccum 6osee BbICOKOTO NOpsifka WM 3KCMOHEH-
uuanbHoii hyHkumeid. ns BbipaXeHUa BbiCLiero (BTOPOro) nopsjaka Heo6xoAnmMa KsagpatuiHasa perpeccus.
MaccoByto KOHLEHTPaLWIO Yy BbIYUCAAIOT N0 hopmyne
y= b,x+ b2 * cx, (A.13)
rae X— usMepsiemblii napameTp;
6,. 02— NOCTOSAHHbIE BE/TNUYUHBI;
I.— uYfieH, UMelLnit HopmasibHoe pacnpejesieHne ¢ HyNieBbIM CPeAHUM 3Ha4YeHNEM 1 NOCTOAHHOW Aucnepcueit; npu
YMHOXEHNUM Ha X (T.e KX)AaeT NOCTOSIHHYI0 OTHOCUTE/IbHYI0 NOrPeLlHOCTb.
B 3TOM npumepe NorpelwHocTb M3MepeHnss MaccoBoli KOHLEeHTpaLun SBNAeTCA NOCTOSIHHOW Aonelt n3mepsieMoro
napameTpa, T.e. MOrpewwHoCTb NPONopLMOHabHA X.
®opmyny (A.13} npeobpasytoT cnegyowmnm obpasom:
M +b2x +e (A.14)
X
Takum obpa3oM, kBagpaTuiHas perpeccus MoxeT 6biTb CBefleHa K IMHelHo perpeccun: y/x Ha X. Kanbkynsrop,
KOTOPbI oneprpyeTe NNHEHBbIMY Perpeccuammn, MoxeT OblTb TPUMEHEH K perpeccum y/x Ha x. nosyyas il, kak oTcekaeMblii
OTPe30K /10 ocK opAMHaT. b2 kakyrnoBoi koadrumneHT n R kak 0CTaTOUHYI0 CYMMY KBafpaTtoB (CM. A.7). UAN BbIYUCAAIOT

AsEXr;
B» £y f;

0=1*?.
Takum 06pa3om, 3HaueHuns O, n 62 BbIUMCAAIOT MO hopmynam:
CD-AB

: A.15
1 np-az: (A19)
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nB-AC (A.16)

A.6 OnpepeneHue KoapuureHTa KOppensuun 4ns KBagpaTu4Ho perpeccumn
KoadhpmumeHT Koppensayuu r BbIYUCAAT No hopmysie

1
r - (1—R/E)2, (A.17)
rae
(A-18)
nD - A
Bbluncnexnune A. B. Cu D npueeseHo B A5,
E'lyff*?- (A.19)

A.7 OnpepeneHne 4OBEPUTESIbHbIX MHTEPBAIOB A8 KBAAPATUUYHOI perpeccun
[IByXCTOPOHHUIA foBepuTenbHblii MHTepBan 100(1— a). %. AN X — CPefHero 3Ha4eHus, Nosly4eHHOoro no rpa-
LyVMPOBOYHOMY TpaciviKy, BbIUMCAAIOT No hopmyne
1

(A.20)

[IByXCTOPOHHWIA TONepaHTHbIN nHTepan 100(1 — a). %. 4Na eANHNYHOTO N3MEPEHNA BbIYMCAAIOT No dhopmMyse

t

(V«X2Yy?]2
y - b’X+b2XZZI,ﬂ,2 -2 g (A-21)
—

rae R — BbluncnsoT no popmyne (A.18);
V — BbIYUCAAKOT MO hopmyne
Ox2-2Ax 3 +nx4 (A.22)
no-A2

A.8 OnpepeneHune TonepaHTHON o6nacTn ANs KBagpaTUYHOI perpeccun
ToNepaHTHY0 061aCTb, UMEIOLLYH0 BEPXHIO U HUXKHIOK TPaHULbl, 415 YCTAHOB/IEHHON COBOKYNHOCTM 3HAYEHWI B
Touke X BbIYUCASOT MO hopmMyne

y :yxw« R (A.23)

Tab6bnuya Al — t-pacnpegeneHve n koadhPUUNEHTbI TONEPAHTHOCTH

n- 2 n-2
7 2.365 1.797 2 7 1.233
8 2.306 1711 0 8 1,223
9 2.262 1.645 2 9 1,214
10 2.228 1503 1 10 1,208
1 2.201 1.550 6 u 1,203
12 2.179 1515 3 12 1,199
13 2.160 1.485 4 13 1,195
14 2.145 1.459 7 14 1102
15 2131 14733 15 1,189
16 2.120 1.417 6 16 1,187
17 2,110 1.400 1 17 1,185
18 2,101 13845 18 1,183
19 2.093 1.370 4 19 1181
20 2.086 1.357 6 20 1179
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Mpunoxexnne B
(cnpaBoyvHoOe)

Bo3moXxHble cxeMbl oT6opa npob

[na nonyyeHns npefcTaBUTE IbHbIX U3MEPEHMI MOTYT NPUMEHATLCA cneayoLlme cxeMbl 0T60pa npob.

B.1 OT6op npo6 B TO4Ke

OT60p NPo6 NPOBOASIT B YCTAHOBJIEHHOI TOUYKE ra30BOr0 MOTOKA. Takyl CXeMy MPUMEHSIOT NPU 3KCTPAKTUBHOM
oT60pe Npo6 30HAOM M HE3IKCTpaKTMaHoM oTbope Npob, Korga aHanUTUYEeCKii 06beM orpaHMyMBaeTCs 40 TOYKU B nomne-
PEYHOM CeYeHUN.

B.2 OT60p Npo6 No NNUHUAM

OT60p NPO6 NPOBOAAT O4HOBPEMEHHO B HECKO/IbKMX TOUYKaX Ha IMHUKM 0T60pa npo6. Toukn 06pasyoT IMHUIO anioc-
KOCTU MOMNEepPeyHoro cevyeHns rasoxoga. AToT cnocob oT6opa Npob UCNONb3YIOT, FMaBHbLIM 06pa3oM, Npu aHann3e Hea-
KCTPaKTUBHbLIMU ONTUYECKUMM METOLAMM C GONbLUIOK ANVHON ONTUYECKOTO NYTK.

B.3 OT60p npo6 Ha NnnockocTH

OT60p Npo6 NpoBOAAT Ha 6oNee YeM OfHOM NMHUKN B NJIOCKOCTU MOMEPEYHOro ceveHns razoxoga. Heob6xoammel, No
KpaliHeli Mepe, fBe NIMHWW, PACNOJIOXEHHbIE NOA YINIOM APYT K ApYry, 4TO6bl NPUGAN3UTLCA K NIOCKOCTY NOMNEpPeYyHoro
ceyeHuns. Ecnu pacnpegeneHune yacTuy, 3HaYNTesIbHO OT/IMYaeTcs OT OAHOPOAHOro, TO HeobxoAMMO 6osbliee YnCIo
NNHWI 0T6opa NPo6 a NoCcKOCTU 4151 AOCTUXEHUSA 6Olee TOUHOTO ONpeaeneHns cofepXxaHns YacTul,. NMpUMeHSIOT Kakake-
TPaKTUBHbIN. Tak M HEAKCTPAKTUBHBIV cNocobbl 0T60pa Npo6. OgHAKO HE3IKCTPAKTUBHLIN CNOco6, BepoATHO, 6o1ee nerko
OCYyLLECTBUM.
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Mpunoxexne C
(cnpaBo4HOe)

®opMmbl NpeacTaBNeHUss AaHHbIX

®opma C-1 — [laHHble NPOBEPKN BPEMEHU OTK/IMKA CUCTEMBI

[JaTaucnbiTaHus MecTo npoBefeHNA NUCNbITAHUS.
DTa/loH MacCoBOW KOHLEHTpaLmn YacTu, .% Anana3oHa u3MepeHuii.
YcTaHoBKa UHTepBana n3MepeHuii aHanmnsaropa % AnanasoHa U3MepeHuii.
1 _c¢c Mpwu cnage curHana 1 C
2 ¢ 2 c
3 c 3 c
4__ _ ¢ 4 c
5 c 5 c
CpepHee Bpems OTK/IMKa
®opma C-2 — [laHHble NPOBEPKN HECTAOUIbLHOCTU HYNSA U UHTepBana usMepeHuni
HacTpoiika Hyns [laTa npoBeAeHUst UCNbITAHUA
HacTpoiika nHtepsana namepeHui
Hynesoe nokasaHue Moka3aHusa |[nocne HacTpoiikn
HectabunbHocTb . HecTabunbHoCTb
[lata v Bpemst (na nposegeHus HYNnA, HO nepepa HacTpoikoi .
HYNA MHTepBana uamepeHuii

HacTpoiikn) WHTepBana usmepeHuit)

HecTabunbHOCTb HyNst = CpefHee 3HaYeHne HecTabunbHOCTN Hyna*

¢ MonpaBoYHbIil KO3 PULMEHT (HYNb) =

HecTabnnbHOCTb MHTEPBaNa usmepeHuin = CpegHee 3HauyeHMe HeCTabUIbHOCTY MHTEpPBasia U3MEpPEHNIA*.

¢ MonpaBoYHbIi KO3 PULMEHT (MHTEPBAN N3MEPEHWNIA) =

*ABGCONIOTHOE 3HAYEHNE.

11
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®opma C-3 — [laHHble NPOBEPKU TPaJYUPOBOYHON PYHKLUN B YCIOBUAX NPUMEHEHNS

3HaueHue (X) n3mepsemoro 3HaueHve (y), noy4eHHoe

Homep Hara v nepuop, epemenn napametpa* pechepeHTHbIM METOLOM, Mr/M*

* laHHble HenpepbIBHOTO MOHNUTOPWHIA, yCpeAHeHHbIe 415 COOTBEeTCTBYOLEero nepmoga otbopa npob npu nsmepe-
HUK pedpepeHTHbIM MeTogoM (cM. MMCO 9096).
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MpunoxeHne O
(cnpaBoyHOe)

MpuMepbl BblYMCNEHWIA

D.1 FpafyvpoBoYHas yHKLUA
[aHHble NCMbITAHWUIA B YCMIOBUSIX MPUMEHEHNSI HEIKCTPAKTUBHOW CUCTEMbI HEMPEPLIBHOTO MOHUTOPUHTA, A/t KOTO-
poii n3MepsieMbIM NapameTpoM siBAsieTc ocnabneHne (3KCTUHKLMS) CBeTa, npuBeseHbl B Tabnuue D.1.

Ta6nuuya 0.1

Howmep cepun PecbepeHTHbI meTog, (X). Mr/m3 OKCTUHKLWIS <)
1 64 0. 3060e~"
2 55 0.3060e'*
3 53 0.3080e-’
4 49 0,2900e'1
5 17 0.1K00e™
6 24 0.1360e™
7 25 0.1440e"
a 39 0,2030e"
9 16 0.9900e'2

Mo cbopmyne (A.4)x = 0.02113.
B cooTBeTcTBUM C hopmynoit (A.1) ypaBHeHMe NMHUK perpeccun byaeT nmeTb cneayowmnin Bug;
y= —2,943 * 1937 x.
rae —2,943 — oTpe3ok, 0OTCeKkaeMblil Ha OCu opauHaTy ;
1937 — 3HayeHue yrnoBoro koadguumneHta (H4yBCTBUTENBHOCTb).

pagyvpoBOUHbIi rpadnk nprBeeH Ha pucyHke 0.2.

0.2 KoathdpuuneHT kKoppenauunu

KoadhpuuneHT Koppensiumu r BbIUMCASAOT, UCMOMb3yA [faHHble A1 NOCTPOeHWUs rpadyvpoBOYHOro rpadmka
(cMm. pucyHok D.2) no dhopmyne (A.6)

r=0.9803.

0.3 [oBepuTenbHbIl MHTepBan

[loBepuTenbHbI MHTEPBan BblYUCAAT No hopmyne (A.7)ans t-pacnpegeneHus ca * 0,05u(n — 2)cteneHsammn
cBo6oabl. Fpadpmyeckoe npeacTaBsieHne NPUBEAEHO HA pucyHke D.2. loBepuTenbHblli MHTEpBaN onpeaenseT Bep-
XHWUIA N HWKHWIA npeaensbl, B KOTOPble cpejHee 3HayeHue NUHUKM perpeccun nonagaeT ¢ 95 %-Holi fOBEPUTENLHOWA
BEPOSAITHOCTbIO.

0.4 TonepaHTHbI NHTepBan

TonepaHTHbI MHTEepBaN BbluncAsAOT noopmyne (A.12)ana t-pacnpegenerusica =0.05u (11— 2)cTeneHsmMu cBo-
604bl. pachuueckoe npepcrasneHve nNpuBeAeHO Ha pucyHke D.2. TonepaHTHbli MHTepBan onpefenset BEpXHUd n
HWXKHWIA Nnpefenbl, B KOTOPbIX 75 % 3HAYEHWIA COBOKYMHOCTU HAXOAUTCS C AOBEPUTENBLHOI BEPOSITHOCTLIO 95 %.

[loBepuTenbHbIli U TONEpaHTHbIV MHTepBasbl Ha pucyHke D.2 oTpaxaloT pacxoxaeHns B npejenax npyu 0TKNOHEHUN
nokasaHus npmbopa oT cCpefHero 3HayeHus, KOTopoe COOTBETCTBYeT Npu6An3nTenbHo 40 Mr/m3. 3TO 0O3HAYAET, YTO AaH-
HblIi NpN60Op n3mepsieTe 60/bLlUE TOYHOCTbLIO 4/1A PErYNSPHOr0 HOPMATUBHOTO KOHTPOJISA, €C/IN OH 0TKann6poBaH no cpes-
HeMy 3Ha4YeHuI0 419 HopmaTyBa BbIGPOCOB NPU6AN3NTENLHO 40 Mr/M3.
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Cxembl oT60pa Npo6
OKCTPaKTUBHbI/i — HEO6X0AUM UHTepdielic AN TPaHCNOPTUPOBKY U(MIN) NOLATOTOBKM NPOGLI:
- HenpepbIBHbIi

-UHTErpupoBaHHbI BO BPEMEHMW.
- TOYEYUHbI
-MapLpyTHbI B NPOCTPaHCTBE:

- noAroToBka - (*)I/I3I/IHECKI/IMI/I /NN XMMn4ecKnmu mMeTogamu.

«Ha mecTe» (HeaKCTpakTUBHbI)— He TpebyeTcsi TpaHCMOPTMPOBKA WM NOATOTOBKA NPOGLI:

- 06bIYHO HEMPEPbIBHbII;

- TOYEYUHbII

- MapLUpyTHbINA B MPOCTPaHCTBE.
- UHTErpupOBaHHbI

CxeMbl aHanmn3a (NPUHLMMNbLI U3MEPEHNIA):

- 3/1eKTPOONTMYECKNA (CNeXTPOodhOTOMETPUUBCKNI/(DOTOMETPUYECKNiA):
- 3NeKTPOMAarHnTHbIN;

- aNeKTpocTaTUYECKUii;

- AfepHbIN.

CxeMbl 06paboTKMN curHana/oTo6paxeHna gaHHbIX:
- aHafnoroBblii MeTof — U3MepuTeibHOe YCTPOWCTBO UK camonucell;
- LnhpoBOiIl MeTOA — perncTpauus unm pacneyarka;
- HEMpPEepPbIBHbI

o BpPEMeHHOe oTobpaxeHue.
- UIHTErpypoBaHHbIii

PucyHok D. 1— BapuaHTbl U3MepUTesIbHOI CUCTEMbI
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M»i.Ul—s MHUMAPLIASA, mtm*

AMnupuyeckne gaHHble

MpumeuyaHune — paHnLbl MHTEPBANIOB NOCTPOEHLI ANs perpeccun y = —2.943 + 1937x. koahhULMeHT Kop-
pensauyuun 0,980 3.

PucyHok D.2 — JInHeliHbIil rpaflypOBOYUHbIli rpachuk
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MpunoxeHune E
(cnpaBoyvHoOe)

CBefieHVsi 0 COOTBETCTBUM HaLMOHa/IbHbIX CTaHAapToB Poccuiickoin ®epepaummn
CCbIIOYHbIM MeXAyHapoAHbIM cTaHgapTam

O603Ha4eHNe CCbIIOYHOTO

O603Ha4eHNE U HaVIMEeHOBaHME COOTBETCTBYIOLLIErO HALUMOHA/IbHOTO CTaHaapTa
MeXayHapoaAHOro AOKyMeHTa YtoLL 4 Aap

NCO 4225:1994 *

MCO 7504:2001 *

MCO 6879:1995 FOCT P MCO 6879—2005 KauecTBOo BO3Ayxa. XapakTepucTUKM U COOTBETCT-
BYHOLLME UM MOHATUS, OTHOCSLLMECS K METOAAM U3MEPEHWI KayecTBa BO3ayxa

MCO 9096:2003 *

NCO 9169:1994 °

* COOTBETCTBYIWOLMII HALMOHANbHbIA CTaHAAPT OTCYTCTBYET. [0 €0 YTBepX/AeHUs PeKOMeHAYeTcsl UCMOob30BaTh
nepeBoj Ha PYCCKU A3bIK AAHHOTO MEeXAyHapoAHOro ctaHgapTta. [epeBos AaHHOTO MeXAyHapoHOro craHaapTa
HaxoauTca B PefepasibHOM MH(POPMALUOHHOM (POHAE TEXHUYECKUX PErSIaMeHTOB U CTaH4APTOB

YAK 504.3:006.354 OKC 13.040.40 T58

KnioueBble cnoBa: BO3A4yX, Ka4ecTBO, 3arpA3HeHne BO3ayxa, OTpaﬁOTaHHble Bbl6pOCbI, MOHUTOPWUHI 3arpsas-
HeHunaA aTMOCCbepr, TexXHun4eckue TpEGOBaHVIH, XapakKTepucTtukn n ncnbitaHna

Pepaktop O.S. leneneeaa
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Koppektop E.[. ynbHOBa
KomnbloTepHasa BepcTka W.A. HaneiikuHoi
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