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MNMpeaucnosue

Llenu n npuHuunel ctaHgapTusaumm B Poccunckon ®egepauuu yctaHosneHsl degepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHU4EeCKOM perynmpoBaHuny, a npasuna NpMMEHEHNs1 HauNOHamnbHbIX
ctaHgapTtoB Poccuiickon ®epepaumm — FOCT P 1.0—2004 «CtangapTtusauusa B Poccunckon degepauuu.
OCHOBHbIE MOMNOXEHUSA»

CBepeHusio cTaHpapTe

1 NOAOIrOTOBJIEH OTKpbITEIM aKUMOHEpPHbIM 06LLecTBOM «Hay4YHo-uccneaoBaTensCKUn LEHTP KOH-
Tpons u guarHocTukn TexHmnyecknx cuctem» (OAO «HUL KO») Ha ocHoBe cCOBCTBEHHOrO ayTEHTUYHOIO Nepe-
BOAa CTaHAapTa, yka3aHHOro B MyHKTe 4

2 BHECEH TexHunyeckum kommnteToM no ctaHgapTtusauumn TK457 «Kavectso Bo3gyxa»

3 YTBEPXIOEHWBBEJEH B JEVCTBWE Mpukasom ®PeaepanbHOro areHTcTBa No TEXHUHECKOMY pery-
nMpoBaHuio U MeTponorum ot 24 nons 2006 r. Ne 144-ct

4 HacTtosiwun ctaHgapT ugeHTudeH mexgyHapogHomy ctaHgapty MCO 10155:1995 «Beibpockl cTaumo-
HapPHbIX UICTOYHUKOB. ABTOMATUYECKNA MOHUTOPMHI MACcCOBOM KOHLIEHTPaLMM YacTul,. XapakTepucTmkum, MeTo-
AObl CNbITaHWUM U TexHudeckne TpebosaHusa» (ISO 10155:1995 «Stationary source emissions — Automated
monitoring of mass concentrations of particles — Performance characteristics, test methods and
specifications»).

HanmeHoBaHuWe HacToswero ctaHaapTa USMEHEHO OTHOCUTENBHO HAMMEHOBAHUS YKa3aHHOMO MeXay-
HapoAHoro cTaHaapTa Ang npueeneHus B cootsetcTeue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpu NpUMEHEeHNM HAaCTOSALLLErO CTaHA4apTa PEKOMEHAyeTCs UCMONb30BaTh BMECTO CChINTOYHbIX MeXayHa-
pPOOHbIX CTaHAAPTOB COOTBETCTBYIOLLME UM HAaLMOHarbHble cTaHaapTel Poccuiickon ®enepaumm, cBeaeHns o
KOTOPbIX NpMBeAeHbl B AONONMHUTENBHOM NpunoxeHun E

5 BBEJEH BIEPBbIE

UHopmayusi 06 usMeHeHUsIX K HacmosiwemMmy cmaHdapmy nybnukyemcsi 8 exe200H0 u3dasaeMom
UHGhopMayUuoOHHOM yKasamere «HayuoHanbHble cmaHdapmbl», a8 MeKCm U3MeHeHUU U MornpasoK — 8 exxeme-
CSIYHO u30asaeMbix UHGhOPMaUUOHHbIX yKka3amernsx «HayuoHanbHbie cmaHdapmal». B cniyyae nepecmompa
(3ameHhbl) uru OmmeHbl Hacmosiuw,eao cmaHOlapma coomeemcemeayroujee ygedomeHue bydem onybriukogaHo
8 exeMecs4yHo usdasaeMoM UHGOpMayUOHHOM yKazamerse «HayuoHanbHbie cmaHOapmbi». Coomeemcm-
syroujasi uHghopmauusi, ygeO0oMmseHUe U meKcmbl pasmMeuaromes makxe 8 UHghopMmayuoHHoU cucmeme obuye-
20 Nonb308aHuUs1 — Ha oghuyuanbHoMm catime @edepasibHO20 a2eHmcmea o MexXHU4YeCKoOMy peayiuposaHuto
u Memporsnoauu 8 cemu ViIHmepHem

© CraHgapTuHdopm, 2006

HacTtoswumn CTaHOapT HE MOXeET ObITb MONTHOCTLIO U YACTUYHO BOCMNpoun3BeaeH, TMpaxnpoBsaH n pac-
NPOCTPaHEH B Ka4yecTBe Od)VILI,I/IaJ'IbHOFO n3naHus 6e3 pa3peLueHnsa dJe,qepaanoro areHTcTBa no TeXHN4YeCcko-
MYy perynmpoBaHuio 1 METPOJIOrnmn
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKOMNW SGEOEPALUUM

Bbl6pOCbl CTauMoOHapHbIX UCTOYHUKOB

ABTOMATUYECKUA MOHUTOPUHI MACCOBOW KOHLEHTPALMA
TBEPObIX YACTUL

XapaKTepuCTUKMN U3MepUTESibHbIX CUCTEM, MeTOAbI MUCNbITAaHUNA U TEXHUYECKUE TpGGOBaHMﬂ

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

Oata BBegeHna — 2006—11—01

1 O6nacTb NnpUMeHeHus

HacTtoswmi cTaHaapT ycTaHaBNMBAET YCITOBUSI aBTOMaTUYECKOrO MOHUTOPUHIA MacCOBOW KOHLIEHTpa-
UM TBEPAbIX YaCTHUL, B Mblfiera3oBbIX NOTOKaX CTaLMOHAPHbLIX UCTOYHMKOB, a TaKKe XapaKkTepuCTUKN u3mepu-
TENbHbIX CUCTEM Y METOAbI UCTbITAHUA.

B ctaHgapTe npvBegeHa nporpaMMma MCMbITaHUM aBTOMAaTUYECKMX CUCTEM MOHUTOPUHIa B YCIOBUSIX
npumMeHeHus. NpuMeHeHne cTaHgapTa He OrpaHUYEHO KOHKPETHBIM MPUHLIMIOM 3MEPEHWI UNTN N3MepUTENb-
HOM cucTemoit. CTaHaapT pacnpoCTpaHsSeTCs Ha XxapakTepPUCTUKK cucTeMm, ux kannbpoeky!), MeToapl ncnbita-
HWUI 1 06paboTKy AaHHbIX.

HacTtoswmin ctangapT NPUMEHSIIOT TOMBKO HA OCHOBE MPSIMOr0 COOTHECEHMS C pePepeHTHbIM PyYHbIM
mMeTozoM, yctaHoBrneHHbIM MMCO 9096. Npu n3MeHeHUM yCnoBuii «Ha MecTe» (T.e. UBMEHEHUUN YCITOBUMN KOHT-
pons BbIOpOCOB, TUNa TonmBa) Heo6Xo4MMO NMOBTOPUTL KanmMOpoBKy. [JMana3oH n3amepeHnin MacCoBOW KOH-
LeHTpauun TBepabix 4acTul 0bycrnoBneH kannbpoBKor asTomaTndeckux cuctem. CrnegoBartenbHO, peanbHbIn
AnanasoH by4eT MEHSITbCA B COOTBETCTBUM C METOAOM U3MEPEHUIN NPUMEHSEMbIX aBTOMaTUYECKUX CUCTEM.

M3meHeHre chnsnveckmx CBOMUCTB (pasmepa, PopMbl, LiBETA U T.4.) U XMMUYECKOrO COCTaBa TBepAbIX Yac-
TWL, OOMYCTUMO O TEX MOP, MOKA COXPaHAETCS KanmbpoBKa MCMONb3yeMO U3MepPUTENbHOM cucTembl. B opyrmx
crny4yasx HacTOALLMI CTaHOapT He NpuMMeHsitoT. [pruBeAeHHbIE 1 Npeanonaraemble orpaHUyYeHns pasnmyHbIX
MEeTOA0B M3MepPEHUI HE0BXOAUMO OLLEHMBATL Ha KAXKAOM MECTE UCMbITaHUNA.

2 HopmaTtuBHbIe CCbINKU

B HacTosilLlem cTaHOapTe MCNoNb30BaHbl HOPMATUBHBLIEM CCbIMIKM Ha creayloliue MexayHapoaHble
cTaHgapThbl:

NCO 4225:1994 KauecTtBo Bo3ayxa. O6wme nonoxeHus. Cnosapb

NCO 6879:1995 KayecTBO Bo3ayxa. XapakTEpPUCTUKN N COOTBETCTBYHOLLME UM MOHATUS, OTHOCSALLMECS
K MeTof4aM M3MepEeHN KayecTBa BO3ayxa

NCO 7504:2001 AHanusrasos. Cnoeapb

MCO 9096:2003 BbiGpockl cTaLMOHapHbIX UCTOMHUKOB. OnpeaeneHne MacCoBOWM KOHLIEHTpaL MK TBEpP-
ObIX BELLECTB PYYHbIM rpaBMMETPUYECKUM METOL0OM

MCO 9169:19942) KauecTBo Bo3ayxa. OnpeaeneHune xapakTepucTk MeTo40B U3MepeHuii

R Kann6posky B Poccuiickon ®enepaumm B aHHOM criydae NpUHSITO Ha3biBaTb rpagyvpOBKOM.
? Ha AaHHbIn ctaHaapT MICO B TekcTe cTaHAapTa CCbifka He yKkasaHa, HopmaTuMBHas CCbiNika NpyMBeAeHa Ans coxpa-
HeHus naeHTnyHocTn MCO 10155:1995.

U3paHue ocbnumanbHoe
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3 TepMuHbI 1 onpeaeneHus

B HacTosLWem cTaHOapTe NPYMEHEHbI CreayroLmMe TePMUHBI C COOTBETCTBYIOLLMMW OnpeaeneHnsMu:

3.1 MOHUTOpPUHT (monitoring):

(1) B wmrpokom cMmbicrie, NOBTOPHbIE M3MEPEHUS ANt OTCMNEXMBAHUSA MU3MEHEHWI 32 HEKOTOPbIV Nepunosa
BPEMEHM.

(2) ByskomcmbIcne, perynsipHble U3aMepeHus YpoBHEN cogepXaHus 3arpa3HuTens OTHOCUTENbHO HEKO-
TOPOro 3TanoHa nnu Ansi oueHkn 3 PEeKTUBHOCTN CUCTEMBI PErYNIMPOBaHUS U KOHTpons (cm. MCO 4225).

3.2 aHanu3satop (analyzer): YCTPOWCTBO, BKITOYaIOLLIEE:

a) NVUHUM NOJAYM U yAANEHMs aHann3npyemoro nbinerasosoro NoToka u(unu) kannéposoyHoro rasa’);

b) nameputenbHylo A4eliky, kKoTopas Ha OCHOBE (PU3NYECKMX UMM XMMUYECKMX CBOWCTB KOMMOHEHTOB
aHanu3nMpyeMoro rasa BblgaeT curHarnsl, NO3BONSIOWNE NOAEHTUPUUMPOBATL JaHHbIE KOMMOHEHTbI UK onpe-
OennTb UX COAepXXaHue;

C) ycTponcTtBa npeobpa3oBaHus curHana (ycuneHue, 3anuck) Unu, npu HeobxogmMMocTK, YCTPOKCTBa
06paboTkm gaHHbIX (cM. MICO 7504).

3.3 xapakTepuCTUKU CUCTEMbI

3.3.1 Bpewms oTKnuKa (response time): Bpewms, B TeueHne KoTOporo npubop pearnpyeTt Ha BHE3aMNHoe
M3MEHEHME 3HAYEHUSA XapaKTepPUCTUKM kavecTBa Bo3gyxa. OHO MOXeT ObiTb pasgeneHo Ha OBe 4acTu
(cm. UCO 6879).

3.3.1.1 Bpems 3ana3gbiBaHus (lag time): Bpems, B TeueHune kotoporo gocturaetcs 10 %-Hbi ypoBEHb
MOMHOro U3MEHEHUS BLIXOQHOMO CUrHana.

3.3.1.2 Bpems HapacTaHus (cnapa) [rise time (fall time)]: Bpems, B Te4eHne KOTOPOro BbIXOAHOWN Cur-
Han npubopa nepexoguT ¢ 10 %-Horo Ha 90 %-HbIi ypOBEHb NMOSTHOIO €0 U3MEHEHNS.

3.3.2 HecTtabunbHoOCTb HynA (Apend) [zero instability (drift)]: MiameHeHue nokasaHwu npubopa 3a
yCTaHOBMNEHHbIN Nepuog HeobcnyxxmBaemon paboTbl B OTBET Ha nogavy Hyneson Npoobi.

3.3.3 uHTepBan uamepeHuu (span): PasHuua mexay nokasaHusamu npubopa ans ycTaHOBNEHHOro 3Ha-
YeHWs XapaKTepUCTUKM KayecTBa Bo3ayxa 1 Ans Hyneson Npobbl. o cornalwueHunio 3To 3HaYeHne xapakrepuc-
TUKW Ka4yeCcTBa Bo3ayxa BblbnpaeTca paBHbiM 95 % BepxHero npegena namepenun (cm. MCO 6879).

3.3.4 HecTabunNbLHOCTbL MHTEepBana uamepeHun (gpend) [(span instability (drift)]: UameHeHne nHtep-
Bana uamepeHun npubopa 3a ycTraHOBMNEHHbIN Nnepuo HeobenyxxmBaemon padoTbl (cm. MCO 6879).

3.4 rpagyvpoBOYHbIE XapaKTePUCTUKN CUCTEMDI

3.4.1 rpapympoBo4Has ¢yHKkumua (calibration function): ®yHkUMOHaNbHaa 3aBUCUMOCTb MOKa3aHUN
nprMbopa OT HEKOTOPOro N3MEPMMOro CBOMCTBA MAaCCOBOM KOHLIEHTpaLIMK YacTuL, NpeacTaBneHHon pedepeH-
THbIM py4HbIM MeTogoM (cM. MCO 9096) npm ycnoBmm NOCTOSIHCTBA BCEX BAUSIIOLLMX BEMUYUH.

3.4.2 nnHenHasn cpyHkums (linear function): rpagyvpoBoYHasi pyHKLMSA, OTpaxaroLwas IMHENHY 3aBu-
CMMOCTb NoKa3aHui npnubopa oT MacCOBOW KOHLEHTPaLMKN TBEPAbIX YacTuL, M3MEPEHHON pebepeHTHbIM pyY-
HbIM MeTozioM (cMm. MCO 9096).

3.4.3 HenuHenHas dyHkumsA (nonlinear function): rpagynpoBoYHas yHKUNS, OTpaxatoLas HeNIMHeN-
HYI0 3aB1CUMOCTb NOKa3aHui Npubopa OT MacCOoBOW KOHLIEHTPaLMW TBEPAbIX YacTUL, U3MepeHHoN pedepeHT-
HbIM py4YHbIM MeTogoM (cM. MCO 9096); HENUHEHOCTb MOXET ObITh BbipaXkeHa koadpurLmeHTamMmm perpeccum
Gornee BbICOKOro Nopsiaka.

3.4.4 poBepuTenbHbIM MHTepBan (confidence interval): VIHTepBan, UMEIOLLMIA HWKHIOK U BEPXHIOK
rpaHunLbl, B KOTOPOM CpeAHME 3Ha4YEeHUS, NPUHaANExXaLlne IMHNM Perpeccum, HaxoasTCA ¢ 3a4aHHbIM YPOBHEM
OoBepusi.

3.4.5 TonepaHTHbIN MHTepBan (tolerance interval): VIHTepBan, MMELLUN HXKHIOK U BEPXHIOK rpaHu-
Lbl, B KOTOPOM OnpeAerieHHasi 40N COBOKYMHOCTU NEXNUT Npu 3a4aHHOM YPOBHE JOBEPUS.

" KannbposouyHbin ras (calibration gas) B o6nactu rasosoro aHanu3a B Poccuiickon ®efepaummn npuHATO Ha3blBaTb
rpagyvpOoOBOYHBLIM ra3oM [Mnv noBepoyHo raszosoi cmeckto (MIFC)].

2
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4 KOMNOHEHTbl N3MepUTENIbHON CUCTEMbI

Cuctema coctouT n3 obopyaoBaHuns, He06XoaMMOro st USMEPEHMI MaCCOBOW KOHLEHTpaL MK TBEPAbIX
YacTuL, B BbIBpocax CTauMoHapHbIX UCTOYHUKOB. BapmnaHTbl namepuTenbHOM cucTeMbl NpUBeaeHbl Ha PUCYH-
ke D.1 (npunoxeHue D). Cuctembl OSMKHbI BKIOYATb CreaytoLLne OCHOBHbIE KOMMOHEHTHI.

4.1 KoMnoHeHTbI oTOOpa n aHanu3a npo6

4.1.1 KoMnoHeHTbI 0oT6Opa Npo6

YCTPONCTBO M3MEPUTENBHOW CUCTEMBI, C MOMOLLbIO KOTOPOro 0TOuparoT NPobbl NbINIerasoBoro NoToka
NCTOYHUKA. MpMMEHSIOT YCTPONCTBA AS1s1 SKCTPaKTUBHOMO UMW HESKCTPAKTMBHOIO («Ha MecTe») oTbopa npob
nnbo B HenpepbIBHOM, NMB0 B Nep1OaNYECKOM PEXMME.

4.1.1.1 OKCTpaKTUBHLIN OTOOP NPO6

Mpu akcTpakTuBHOM OTGOpe nNpob TpebyeTcs TpaHCNOPTUPOBKA HEKOTOPOro obbema nbiferasoBoro
noToka 3a npegesnbl UCTOYHMKA BbIOPOCOB Ha BXOL M3MEPUTENBHOM CUCTEMbI A1 MOCIeAyoLLEero aHanmsa.
Mpwn aTOM MCNONB3YIOT YCTPONCTBA, HeObXoaNMbIE ANst 0TOOpa, TPAHCMOPTUPOBKN M COXPaHEHUsI YPOBHSI Mac-
COBOW KOHLLEHTpaLumn 4actuL,.

4.1.1.2 HeakcTpakTuBHbIN 0TOOpP Npob («Ha mecTe»)

OT160p Npob cocTonT U3 aHanmn3a onpeaeneHHoro n orpaHMYeHHoro o6 bemMa Npobbl, NPOBOAUMOrO 00bIY-
HO PM3NYEeCKUMU MeTOA4aMM, HaNnPUMEp C UCMONb30BaHNEM SMIEKTPOMAarHUTHOIO U3NyYeHus.

4.1.1.3 HenpepbiBHbIN 0TOOP Npod

HenpepbiBHbLIN 0TOOPp NPoO NPMMEHSAKT B OCHOBHOM MpW HEMpepbiBHOM aHanuse, MCMnonb3ys Kak
3KCTPaKTMBHbIN, TaK M HE3KCTPAKTUBHbIN 0TOOP Npob.

4.1.1.4 NocnenoBaTenbHbIN 0TOOP NPO6

MocnepoBaTenbHbI 0T6OP NPO6 Hanbonee YacTo NPOBOAST MPU AKCTPAKTUBHOM OTOOpE Npob, AN KOTo-
POro XxapaKTepHO NCMNOMb30BaHNE ANCKPETHLIX 06BEMOB NPO6 M AMCKPETHLIX BDEMEHHbIX MHTEPBAaNoB 0TOopa
npo6.

4.1.2 AHanusaTtop

YCTPONCTBO CUCTEMbBI MOHUTOPUHIA, C MOMOLLIbH KOTOPOIO ONPEAENAOT KAYECTBEHHYIO XapakTepUCTUKY
TBEPAOro BELLECTBA, coAepKaLlerocs B nbirierazoBor npobe (ganee — npobe), BbigatoLee BbIXOAHOW CUrHar,
KOTOPbIA MOXET ObITb COOTHECEH C MACCOBOW KOHLIEHTPaLUEN BELLLECTBA.

4.2 Bnok perucTpauum gaHHbIX

YCTpPONCTBO CUCTEMbI MOHUTOPWHIA, NpeaHa3Ha4YeHHoe A5t 06paboTKM BEIXO4HOMO CUrHana aHanuaaro-
pa v ero perucrpaLlmmn B eAnH1MLAaX MacCOBOWN KOHLEHTPaLMM TBEPAbIX HacTuL.

5 YcnoBus yCTaHOBKU CUCTEMBI

5.1 MecTo oT60pa npob

MecTto ot6opa npob Ons aBToMaTUY4eCKOro M3MepPeHUs MacCOBOW KOHLEHTpauun TBepAdbiX YyacTul, B
MblNerasoBbiX MOTOKAX CTALMOHAPHbBIX MCTOYHUKOB AOMMKHO OblTb 0603Ha4YeHo. B 3TOM MecTe He AOMmKHO
HabnogaTbCa B3aMMHOTO BAUSHUSA Mexay pedepeHTHbIM pyYHbIM meTogom (cm. MCO 9096) n asTomaTuyec-
KMM MeToAoM. Takoe pasMelleHne rapaHTUpPyeT, YTO Npu UCNOob30BaHMM 060MX METOO0B aHanM3upyTcs
Mnblriera3oBble NOTOKU C OQHUMU M TEMMW XKe XapaKkTepuctukamu. B razoxoae f4omkHbl ObITh cAenaHbl OTBEPCTUS
Onsi Npo6ooTOOPHMKOB Takum 06pa3om, YTOObI n3mepeHus pechbepeHTHLIM pyYHbIM MeTogoMm (cm. MCO 9096)
MOrnu 6bl NPOBOAMTLCSA B TOW XKe CaMOW 30He, YTO U HEMpPePbIBHbIE U3MEPEHMS.

B mecTe oT6opa npob MmoxeT noTpeboBaTbCA NCNONb30BaHME OOQHOW UM HECKOJSBbKMX CXeM 0TOopa Npob,
KOTOpble MOTYT MEHATLCH B 3aBUCMMOCTM OT CITOXKHOCTW KOHCTPYKLMW UCMONb3yeMON U3MepUTENbHOM CUcTe-
Mbl, @ TaKKe NPOCTPaAHCTBEHHOTO M BPEMEHHOTO pacnpeaeneHunst MacCoBOM KOHLEHTpaLMm TBepablX YacTuy, B
nonepeyHoM ceyeHun ra3oBoro notoka. B naeane Boibop mecta otbopa npob gomkeH obecneynBatb nNpwm
caMoW NPOCTOW cxeme nony4veHune npobbl, NpeAcTaBUTENBHOM MO MaCcCOBOW KOHLEHTPALIMKN TBEPAbIX YacTul
Ansi nonepeyvyHoro ceyeHus razoxoaa.

MecTo oT6opa npob BbIGMpatoT Ansi TOro, YToObl CBECTU K MMHUMYMY MPOCTPAHCTBEHHYIO U BPEMEHHYHO
3aBMCUMMOCTb pacnpefeneHns cpefHen KOHLEeHTpauumM TBepablX YacTul, B NONEpeYHOM CeYEeHUMU ra3oBoro
notoka. lNpeacTtaBUTENbHOCTE METOOMKN U MeCcTa 0TOOpa Npob NPOBEPSIOT, UCXOAHA U3 COOTBETCTBUS Kannb-
POBKW N3MepuUTENbHON cucTeMbl TpeboBaHmam 6.5 1 7.3.4.

5.2 YcnoBus oKpyxalollen cpeabl

Mpu ycTaHOBKE M3MEPUTENBHBIX CUCTEM CIieayeT y4YnUTbIBaTb BNIUSHME YCINOBUIA OKPY>KatoLLLEN cpeabl Kak
MO OTHOLLEHUIO K 0TOOPY NPO6, Tak 1 MO OTHOLLEHUIO K MeToanke oToopa. OcobeHHO HeobxoaMMo cobntogaTtb
cneaytoLime ycroBus:
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a) cooTBeTCTBME paboynx TemnepaTyp HopmMam, yCTaHOBEHHbIM MPOU3BOANTENEM;

b) obecneuyeHne HeobGXO4MMOM 3aLLMTLI OT BIIMAHMS NMOTOLHbIX YCITOBUI;

C) NpepoTBpalleHne BO3LENCTBUS HA M3MEPUTENBHYH CUCTEMY KOPPO3MOHHbIX M APYr1X ras3os, Cnocob-
HbIX Bbl3BaTb €€ NOBpeXAeHNE;

d) npepoTBpalleHMe BO3OENCTBUS ANEKTPUYECKUX U MArHUTHbBIX NOSe B HEMNOCPEACTBEHHOM 6rIM30CTH
OT U3MEPUTENbHOW CUCTEMBI;

€) pasmMelleHne N3MepUTENbHON CUCTEMbI Taknm 06pasoM, 4ToObl BUBpaLmsa He Brvsna Ha ctabunb-
HOCTb paboTbl MpMOOpPOB.

[nsa npoBegeHnst nsmepeHnn pepepeHTHbIM PyYHbIM METOA0M, MPOBEPKN U TEXHUYECKOTO 06CyXumBa-
HWS1 HENPEepPbIBHO paboTatoLwmX N3MepUTENbHBLIX CUCTEM AOIDKHbI ObITb NPeayCcMOTpeHbl paboymre NoLwaaku.
O6ecneumBatoT nerkuin n 6e3onacHbIn 4OCTYN K pabodnm nnatgpopmam, M3MepUTENbHbBIM YCTPOWCTBaM CUC-
TeMm n mecty otbopa npob.

5.2.1 YcnoBus BHyTpu rasoxopga

HeakcTpaKTMBHbIE METOAMKM OOLIMHO BKIMOYAKOT 3NEKTPOONTMYECKME METOAbI UBMEPEHUIA, NMPU KOTOPbIX
TpebyloTcsa cneuunanbHble Mepbl NPeLOCTOPOXHOCTY AN NPeAOoTBPaLLEHUS paccesHMsa ONTUYECKOro nanyye-
HUS.

5.2.2 YcnoBus 3anpegenamMmum rasoxoga

Mpu akcTpakTMBHOM OTOOPE NPo6 cobnoaaoT Mepbl NPEAOCTOPOXHOCTU, B TOM YUCTIE:

a) cuctemy otTbopa Npob AenarT MakcMManbHO KOPOTKOM ANsl yMEHbLUEHWS BDEMEHMW OTKINKA, UCKITHO-
YEHMst XMMUYECKMX peakumii M noTepb TBEPAbIX YacTuL, B Tpybkax aAns otbopa npob;

b) nopoepxvBatoT ycrnoBusi UISOKMHETUYHOCTU 0TOOpa Npoo;

C) ucnonbe3yloT HarpeB TpPybok Anst otbopa Npob ¢ uenbio NpeaoTBpaLleHnss KOHAEHCAUUN 1 NoTepb
TBepAbIX YacTu,.

6 TpeboBaHMA K XapaKTepuUCcTUKaM CUCTEMbI

Mpu NnpoBeaeHNM M3MEPEHWIA B COOTBETCTBUM C pa3fenom 7 cnegyet cobniogarts cnegyowme Tpedosa-
HUS:

6.1 Bpems oTknuka

Bpems oTknuka cuctembl He JOSMKHO MPEeBbILaTh BpeMeHn oTbopa Nnpob npu namepeHun pyvHbiv pede-
PEHTHBIM METOAOM.

6.2 HectabunbHOCTb HynA

HectabunbHOCTb Hyns, onpegeneHHas npu kanmbpoBke CUCTEMbI B TEYEHNE OOHOTO MecsiLa Heobeny-
Xvnsaemown paboTbl, He 4OMKHa NpeBbiwaTh + 2 % Anana3oHa M3MepeHun.

Mpn aBTOMaTMYECKOM HACTPONKE HYNA BBOAUMbIE NOMPAaBKM HE AOMKHbI COCTaBnATb 6bonee 6 % ananaso-
Ha N3MepeHni.

6.3 UHTepBan namepeHun

NHTepBan namepeHuin JOMmMKeH HaxoAUTbCA MeXay 3HaYeHUAMM YOBOEHHON N YTPOEHHOW A0MYCTUMOM
KOHLeHTpaLmm TBEpPAbIX YacTuL B BbIOpoCcax.

6.4 HecTtabunbHOCTbL MHTEepBana U3aMepeHun

HectabunbHOCTb MHTEpBaNa M3MepeHun He OOMKHa MpeBbiwaTth + 2 % Anana3oHa M3MepeHun npu
KannbpoBKe CUCTEMbI U B TEHEHUNE OOHOI0 MecsiLia HeobcnyxxuBaemor paboTsbl.

lMpu aBTOMaTNYECKOW HACTPOWMKE MHTEPBAra N3MepeHUn BBOAMMbIE MOMNPaBKM HE AOMKHbI COCTaBMATb
bonee 6 % guana3oHa U3aMepeHun.

6.5 Tpeb6oBaHus K KannbpoBke

CniegyeTt cobnogath cnegytowme TpeboBaHns:

6.5.1 KoadpdmumeHT koppensauum gormkeH bbiTb He MeHee 0,95.

6.5.2 [doseputenbHbin nHTepBan (¢ 95 %-HbIM ypoBHeM goBepusi) AormkeH 6biTb + 10 % 3HadYeHuns pabo-
Yero aTanioHa MacCoBOW KOHLEHTpaL M TBEpAbIX HacTuL.

6.5.3 TonepaHTHbIA MHTEepBaN JOMKEH codepXaTb 75 % BCEX BO3MOXHbIX 3HAYEHMI KOHLEHTpaLum
TBEpAbIX YacTuy, + 25 % 3agaHHOro 3Ha4YeHUS 3TanoHa MacCcoBOW KOHLIEHTpaL MM TBepAbIx YacTuu, ¢ 95 %-Hbim
YPOBHEM JOBEpPUS.

6.5.4 TNpwu HeBbINONHEHMU NOBOro N3 ykasaHHbIX TpeboBaHMM AOMKHBI 6bITh MCCNeAoBaHbl XapakTepuc-
TWKM CUCTEMBI MO OTHOLLEHMIO:

a) Knpoueaypam NpoBeAeHUS NUCTbITaHWIA 4Nsi PyYHOTro pecbepeHTHOro MeToaa;

b) mecTty oTbopa npob;

C) nopsagky npoeeaeHus oTbopa npob;

d) NpUMEHNMOCTM aHaNMTUYECKOTrO MPUHLMMNA N3MEPEHWIA;
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€) M3MEHEHWIO YCNoBUI paboThbl NPeanpusATUS;
f) nameHeHuIo cocTaBa TBEPAbIX YACTULL;
g) 4MCny UK YPOBHIO KarnBpoBOYHbIX AaHHbIX.

7 NMpoueaypbl UCNbITAaHUNA ANSA OLLEHKU XapaKTepUCTUK

7.1 TlMpoBepka BpeMeHU OTKIINKa

7.1.1 ABTOMAaTM4Y€CKUIA MOHUTOPUHT NPU HE3IKCTPAKTUBHOM OT6Ope Npo6

McnbiTaHne npoBoaaT 4O YCTAHOBKM CUCTEMbI Ha Tpybe. VicnbiTaHne MoXeT ObITb NPoBeAeHO Ha MecTe
MOHUTOPUHra. HactpamBaloT namepuTenbHY CUCTEMY N NPOBOAAT U3BMEPEHUSI B COOTBETCTBUU C UHCTPYKLMS-
MW MPOU3BOAUTENS C y4ETOM ONTMYECKON ANUHBI MYTU AaT4YuKa, KOTopas OOJKHA COOTBETCTBOBATL pasmepy
TpyObl (AMamMeTpy) Npu ero ycraHoBke. MIHTepBan namepeHun aHanMsaTopa yCcTaHaBNMBaroT B COOTBETCTBUN C
7.21.1n7.3.3.

MpoBepka oTKNMKa

MopatoT Ha BXxoA aHann3aTopa MCKYCCTBEHHbI UCXOAHbIN 3TaroH C MacCOBOW KOHLIEHTpaune TBepAbIX
yacTuu Ha ypoBHe 95 % gmanasoHa u3aMepeHun NsiTb pas v permcTpupyoT Bpems, HE06X0AMMOE CUCTEME ANS
poctmkeHns 90 %-HOro ypoBHSI KOHEYHOTO HYNEBOro 3HAYEHWUS M COOTBETCTBYIOLLErO 3Ha4YeHWs aTanoHa
MacCOBOW KOHUEHTpauun TBepabix 4actuu. Popma C-1 gns npeacraBneHusl gaHHbIX MNpuBeAeHa B
npunoxeHun C.

7.1.2 ABTOMaTU4Y€CKUA MOHUTOPUHT NPU IKCTPAKTUBHOM OTGOpe Npob

McnbiTaHne npoBoaAT Ha YCTAHOBNEHHOW B ra3oxode cucTeme Angd yyeta BNusHUA npobooTbopHuka,
nuHUKM otbopa Npob 1 BpeMeHHOro nHTepaarna oTbopa Npob (ecnu UCNonb3yeTcs) Ha USMEPEHUSI.

7.2 HacTpoiika Hynsi u MHTepBana uaMepeHumn B yCIIOBUAX NPUMEHEHUA

7.2.1 ABTOMaTU4Y€CKUIA MOHUTOPUHTI NPU HEIKCTPAKTUBHOM OTOOpe Npo6

YcTaHaBnMBalT CUCTEMY aBTOMaTUYECKOTO MOHUTOPWHIA B UCMbITYEMbIV Fra30Xo4 U BbINOSHSAIOT criegy-
IOLLIME HACTPOWKUN N USMEPEHNS:

7.2.1.1 TpenBapuTenbHble HACTPOMKN

Cpasy nocne ycTaHOBKM CUCTEMbI MPOBOAST HACTPOMKY HYNS U MHTepBana nsmepeHun, Bbldnpasi yacto-
TY, PEKOMEHOYEMYIO NPON3BOAUTENEM.

HacTtponka Hynsa

MNMocne obecnedyeHnst yCTOMYMBOWM HYNEBOW MACCOBOW KOHLEHTpauun TBepAbIX YacTul B rasoxope
(cocTosiHME YNCTOro ra3oxoa) BoIMOMHSAKT HACTPOWKY HYNHA. ECnmn aTo cocTosHME He peanu3yemo, TO HacTpon-
Ky Hynsi IpOBOAAT C NOMOLLbI0 MOAENNPOBAHUS COCTOSHUS YNCTOMO ra3oxoaa.

WUHTepBan namepeHum

BbluncnaT nHTEpPBan n3mMepeH1in aBTOMaTMYeCcKON CUCTEMbI HENMPEPBLIBHOIO MOHUTOPUWHIa Npwu ycTa-
HOBJITEHHOW MaCcCOBOW KOHLIEHTPaLMM TBEPAbIX YaCTWULL.

7.2.1.2 3aknounTernbHble HAaCTPOMKN

Mocne npoBefeHUs npeaBapuUTENbHbIX HACTPOEK CUCTEMBI U 3amnycka NPON3BOACTBEHHbLIX MOLLHOCTEN
(nccnepyemon yCcTaHOBKM) 0O OCTVXKEHMS HOpMarbHOM paboyen TemnepaTypbl NePenpoBEPSA0T PEKOMEHAY-
€Mble HaCTPOWKN.

7.2.1.3 OnpepgeneHne HeCTabUNBHOCTU HYNSA U MHTEPBarna M3MepeHU

B koHLe ycTaHOBMEHHOTO Neproga paboTbl CUCTEMbI ONPEAENAOT MU3MEHEHWE HAaCTPOEK HYNSA U MHTepBa-
naun3MepeHnin 3a BpemMs paboTbl N0 CPaBHEHMIO C HAYaIbHbIMU HACTPONKaAMU. AT U3MEHEHUS ABNAIOTCS NOKa-
3aTendaMmn HeCTabunbHOCTM HYNA U UHTEPBana U3MepeHun.

7.2.2 ABTOMaTU4Y€CKUMN UIN IKCTPAKTUBHbIN OTOOp Npo6

McnbiTaHne BbINONHAT HAa YCTAHOBMNEHHOW B ra3oxo4e CMCcTeMe Angd yyeTa BrMsaHUSA npouecca otéopa
npob Ha usamepeHus.

7.3 KanubpoBkKa cuctemsbl

MeToaukn MOHUTOPUHIa MPUMEHUMBI, €CIY MOXHO YCTaHOBUTb 3aBUCUMOCTb MeXJY MacCOBOM KOHLEH-
Tpauuen TBepablX YacTUL, 1 XapakTePUCTMUKON YaCTULL, KOTOPYH MOXHO U3MepPUTb. 3aBUCUMOCTb yCTaHaBNUBa-
0T, UCMONb3YS rPagyMpoBOYHYI0 OYHKUMIO (CM. NpunoxeHue A), koTopast obpabaTbiBaeTca CTaTMCTUYECKM
01151 NPOBEPKM U NOATBEPXKAEHUSA NPUMEHMMOCTM UCMONb3YyeMON METOAMKN. [ pagynpoBoYHasn YHKLNS MOXET
ObITb IMHENHON NGO HEMMHENHOMN.

MNMocne yctaHoBNeHUsA Hanbonee COOTBETCTBYIOLLEN TPaaynpOBOYHON DYHKLMM U €€ MPOBEPKU C UCMOSb-
30BaHMEM COOTBETCTBYIOLLEN CTAaTUCTUYECKON 0B6paboTKM OaHHBIX CUCTEMY CUHMTAKOT OTKanMOpoBaHHOWM U
BblJaA0LLIEN JOCTOBEPHbIE AaHHbIe. CTaTncTnyeckasi 0bpabdoTka faHHbIX (MPY IMHEWHON N HENTMHEHON rpagy-
MPOBOYHbIX DYHKUUAX) NpUBEAEHA B NPUITOXEHUM A.
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7.3.1 HauyanbHoe Bpemsi paboTbl

Mocne npoBeeHUsA 3aKNIYMTENBHbLIX HACTPOEK CMCTEMA JOITKHA NpopaboTaTb B HOPMalibHOM PeXMMe
B TedeHune 168 yacos nepea NpoBegeHMEM UCMbITAHWUA.

7.3.2 Bpemsi ucnbitTaHn

Mo oKOHYaHMKM HavanbHOro BpeMeHM paboThl NPOBOAAT KANMOPOBKY «Ha MeCcTe».

7.3.3 NpoBepka HeCTabUIIbHOCTU HYNA U UHTEepPBara NU3MepeHnn

lMpoBOAAT NPOBEPKY HACTPOWKN HYIIS U MHTEpPBana u3mepeHuin B COOTBETCTBUN C MHCTPYKLUSMU NMPOU3-
BoauTens. [Ing npoBepKM CUCTEMbI UCNOSb3YHT MUHUMAITbHOE YMCIO NPoLEeayp, KOTOpbIE BKITHOYAOT Npoue-
Oypy MOOENMPOBaHUSA HYNEBOro U KOHTPOMbHOMO (COOTBETCTBYIOLLErO MHTEpBany M3MEpPEHUA) 3HAYEHUN
MaCCOBOW KOHLIEHTpaLun TBepapbix YacTul,. B niobon MOMEHT BpeMEHU U3MepUTENbHas CUCTEMA MOXET BBO-
OuTb aBTOMaTU4eCKMe nonpaskn Be3 BMellaTenbcTBa onepatopa. OnpeaensioT HeCTabunbHOCTb Hyns U
HecTabubHOCTb MHTEpPBana M3MepeHUI Kaxabii AeHb B TEYEHWE CEMU NocneoBaTeNbHbIX AHEN. Pernctpu-
PYHOT 3Ha4YeHUs1 BCEX aBTOMaTUYECKMUX UMM BBEAEHHbLIX BPYYHYHO MOMPABOK HA HECTAOMMBbHOCTb HYMs MM
HecTabunbHOCTb MHTepBana namepeHun. ®opma C-2 ansa NnpefacTaBneHnst AaHHbIX NPUBELEHA B NPUoXe-
Hun C.

lMpn aBTOMATMYECKOM KOHTPOSE HYMs M MHTepBana M3MEpeHWW CUrHarbHOEe WIn 3anucbiBalollee
YCTPONCTBO 4OMKHbI NOKa3biBaTb, KOrAa BBE4EHHbIE MOMPaBK/ NPEBbLICUMIM YCTAHOBMNEHHbIE Npeaernbl.

7.3.4 'pagympoBo4Has (pyHKUUA

Onsa onpepeneHnst obuiero Beidpoca TBEPAbIX YaCTUL, UICTOYHMKOM B Mpegenax HopMarnbHOro pexuma
TEXHOJTOMMYECKOro NPoLLecca BbINOMHAKT U3MEPEHUS, NO KpanHen Mepe, TPeX YPOBHEN MacCOBOW KOHLEHTpa-
LM TBEpAbIX YacTuL, MeTo4oM, ycTaHoBMneHHbIM B ICO 9096, B mecTe, COBMECTMMOM C NPUMEHEHMEM JAHHO-
ro metoga. [oBTOPSOT u3MepeHust Ons TPEX YPOBHEW KOHUEHTpauum AN MonyyYyeHuss pesynbtaToB, Mo
KpanHen mepe, 4eBAaTn uamepeHuin. OgHOBpeMEHHO NPOBOAAT U3MEPEHMS C UCMONb30BaHNEM CUCTEMbI MOHU-
TOpuHra B BblIopaHHOM MecTe. KOHUEeHTpaunm cnegyeTt U3MeHsATh B NOPSAKe BO3PACTAHUS OT HUXKHUX 3HAYEHUIA
00 BEPXHUX, BKNIOYasi MPOMEXYTOUHbIE 3Ha4YeHus. [laHHoe TpeboBaHme peanuayoT NpeanovTMTeNnbLHO n3Me-
HEHMeM pexnma 3arpysku BO BpeMs npouecca, HaCKoSbKO 3TO BO3MOXHO NPU HOPMarnbHOM pexume paboTbl.
AnbTepHaTMBON ABMSIETCHA UBMEHEHWE YPOBHEN BbIOPOCOB COOTBETCTBYIOLLIEN HACTPOMKON CUCTEMbBI KOHTPOMS
TBEpAbIX YacTuL,, €CNN 3TO BO3MOXHO.

[aHHble NpOBEPKM CUCTEMbBI MOHUTOPWHIA U AaHHble, Nony4YeHHble B cooTBeTcTBUM ¢ MCO 9096, odhop-
MIISIIOT B COOTBETCTBUM ¢ popmon C-3, npuBeaeHHON B npunoxeHny C. [JaHHble cUCTEMbI MOHUTOPUHIA YCpea-
HSIOT B COOTBETCTBMM C NEPUOAAMU UCMbITAHWI PYYHbIM pehepeHTHbIM METOLOM.
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MpunoxeHune A
(ob6s3aTenbHoOE)

CTtaTuctuyeckas obpaboTka AaHHbIX

A.1 INuHenHas rpagyvMpoBoYHas hbyHKUMSA (MMHNUA perpeccum)

[lna nocTpoeHus rpagyumpoBOYHOro rpaduka MCnonb3yloT AaHHble, NpuBedeHHble B Tabnuue D.1 (npunoxenwne D).
Mo ocu abecumce oTknaabiBalOT 3HaYEHWS Noka3aHun Npubopa, a No 0CY OPAMHAT — 3HAYEHMS MacCOBOMW KOHLLEHTpaLuu.
JIHuto perpeccum CTPOST NO NONYyYEHHbIM TOYKaM METOL40M HauMeHbLLMX KBaapaToB.

y — npefAcKasaHHOe 3HaYeHne MaccoBOM KOHLIEHTPALIMKU, OCHOBAHHOE Ha rpalyupoBOYHOM rpachuke, B PpOTUBOMO-
FNIOXXHOCTb 3MNNPUYECKOMY 3HAYEHUIO ¥, OCHOBAHHOMY Ha CTaHA4apTU30BaHHOM pedepeHTHOM Py4HOM MeToze.

MpenckasaHHOe 3Ha4YeHne MaccoBOW KOHLLEHTpaLMm (06LWMI BUA perpeccum) BbIMUCTIAIOT No hopmynam

y =bg+ by(x); (A1)
b=y —byx; (A.2)
b1 - Z(XI_X)():IZ_.V), (A3)
2.(xi=X)
roe X — 3MNUPUYECKOe 3HAYEHNE n3MepsieMoro napameTpa [cM. popmy C-3 (npunoxenune C)J;

Y — SMMMpUYecKoe 3Ha4YeHne MaccoBom KoHLeHTpauumu no MCO 9096;
y — npenAckasaHHOE 3HaYeH1e MacCoBO KOHLEHTpaLmum [cM. dopmy C-3 (npunoxenue C)J;
Xj, ¥j — abContoTHbIE 3Ha4YeHNsA OTAENbHbIX PE3YNbTATOB USMEPEHUI;
Z Xj, Z Yi — CYMMBbI OTAENbHbIX 3HaYeHWUI;
X,y — CcpeHue 3Ha4YeHus1, Bbluncnsiemble no opmynam:

Nz
o i (A.4)
Yy==—2Yi
N iz
roe N — 41cro TOYEK.
A.2 OnpepeneHue ko3 dpuumneHTa KOppensaLum npum IMHEMHOW perpeccum
KoadhduumeHT koppensauum r B 06LLeM Buae BbIMUCNAOT No popmyre
n
2(xi=X)yi-¥)
r= =1 (A.5)

1 1

n _ol2| & _o 2

{Z(x,- —x)ﬂ {Z(y,- —y)ﬂ

i=1 i=1

KoadhduumeHT koppenaumm MoxeT ObITb BbIpaXeH Takke Yyepes b, u3 hopmynsl (A.3) v BbIMKCTIEH NO popMmyne
1

b{i(x,—x)zr
i
1

|:i(yi_}/)2:|2

i=1

re (A6)

A.3 OnpepeneHne [oBepuUTENLHOIO MHTEpBarna AnA IMHENHON perpeccumn
[oBepuTenbHbIA MHTEPBAN, UMEHLLMIA BEPXHIOK M HUXHIOK rpaHuLbl, AN cpeaHero 3Ha4eHusi B Touke X BblYMCHs-
10T No cpopmyne

. 1 (x-x)? |2
=y+t S -+, (A7)
y=Y & no |:n Syx
2
roe t, — 3HaveHue t-pacnpegenexus (cm. Tabnuuy A.1);
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Sxxzz(xl'_)?)zzzxiz -nx%; (A.8)
i=1
n
Syy=2(yf—y)2=2y2,- -ny?; (A.9)
i=1
2 — — -
Sy = 2 (X =X)Yi=Y)= 2 Xiyi—nxy; (A-10)
i=1
1 1
S, )2 s2, )2
sz[ W] 1-— | . (A11)
n-2 SxSyy
Mo bopmyne (A.4) BblumcnaoT
1%
X =— X
=
_ 1 i
y==2
nis

A.4 OnpepeneHue TonepaHTHOW ob6nacTu Npu IMHEMHOW perpeccum
TonepaHTHasa obnacTb, MMeLLAas BEPXHIO U HUXKHIOKO rpaHuLbl, Ans 75 % 3Ha4YyeHUIn COBOKYMHOCTM B Tovke X
BbIYUCAAIOT NO hopmyIe

Y=y tks, (A.12)
raek =U,-v,_oun' 22,
U, — koahdunumneHT TonepaHTHoCcTH (CM. Tabnuuy A.1);

Vp, _ o — KoahduumeHT (cm. Tabnuuy A.1);

n . T
n'=—————— — BbIYMCIIEHHbIN Pa3Mep Cry4aiHoN BbIGOPKM.
n(x—-x)

SXX
A.5 KBagpaTu4yHas rpagympoBoYHas yHKLMA (KpuBas perpeccum)
HenunHeHoCTb MOXeT ObITb BblpaxeHa KoadduumeHTamm perpeccun 6onee BbICOKOro NOpsiaKa UM SKCMOHEH-
umanbHom pyHkumen. Ins BelpaXxeHusi BbicLLEro (BTOPOro) nopsiaka Heobxoamma kBagpaTuyHas perpeccust.
MaccoByto KOHLEHTPALMIO ¥ BbIYMCASIOT N0 hopmyre

1+

Y= byx+bx? + ex, (A.13)
raoe X — u3mepsieMblil napameTp;
b4, by — NOCTOAHHbIE BENMNYMHBI;
€ — UIeH, MMeLLMIN HopMarnbHOe pacnpeaerneHne ¢ HyNeBbIM CPEAHUM 3HaYEHNEM M NMOCTOSIHHOWM AUCepcueit: npu
YMHOXEHMM Ha X (T.e. £X) AaeT NOCTOSIHHY OTHOCUTENbHYIO NOrPELLIHOCTb.

B aTOM npuMepe NorpeLHoCcTb U3MepPEHNst MacCOBOW KOHLIEHTPaLIMU SBNSIETCSA NOCTOSHHOW AoMe UsMepsemMoro
napameTpa, T.e. MOrpeLIHOCTb MPOMNOpPLMOHanbHa X.
®opmyny (A.13) npeobpasytoT crnegyoLmm obpasom:

X=b1+b2x+a (A14)
X

Takum obpa3om, KBagpaTuyHas perpeccusi MoxeT ObiTb CBeAeHa K NIMHeNHOW perpeccum: y/x Ha x. Kanekynatop,
KOTOPbIN ONepupyeT C NIMHENHBIMU PErpeccuaMmn, MOXeT BbiTb NPUMEHEH K PErpeccUn y/x Ha X, Nonyyas b, Kak oTcekaeMbiil
OTPE30K M0 OCK OpANHAT, b, Kak YrnoBomn KOaMMULIMEHT N R Kak OCTAaTOUHYI0 CYMMY KBaApaToB (CM. A.7), NN BbIYUCIISIOT

A=3x;;
B=2yi
C=>yilx;
D= x2.
Taknm 0bpasom, s3HaueHns by 1 b, BbIMMCAAIOT No hopMynam:
_CD-AB .

b, = ;
1 nD—A2

(A.15)
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=nB—AC. (A.16)
nD — A?

A.6 OnpepeneHune koadpcpnLmMeHTa KOppensLm Ansa KBagpaTU4HOM perpeccum

KoadhduumeHT koppenauum r BbIMMCASIOT MO popmyne

by

1

r=(1—RIE)2, (A7)
roe
2 2
_ 2 2 C“D+nB“ -2ABC, A.18
R=2.yiIxf - A2 (A-18)
BbluncrieHne A, B, Cvn D npuBeaeHo B A.5;
E=Yy?/x?. (A19)

A.7 OnpepeneHune foBepuUTeNbHbLIX UHTEPBANOB ANA KBaapaTUYHOW perpeccum
[ByxcTopoHHUI foBepuTenbHbln MHTepBan 100(1 — a), %, AN X — cpefHero 3HavYeHusi, Noy4eHHOro no rpa-
AYVPOBOYHOMY rpaduKy, BbIMMCASIOT No chopmyne
1

VR \2
=b,x+bx2+t —|“. A.20
y=5 2 ‘;,nz(n 72) ( )

[iByxcTOpOHHMUI TonepaHTHbIN uHTepsan 100(1 — a), %, ANS eQUHUYHOIO N3MEPEHMNS BLIMUCTIAIOT No hopmyne
1

R V+ x2)R 2
=bx+byx2 £t v+ x")R : A.21
y 1 2 g,n2|: n-2 :l ( )
roe R — BbiumcngaoT no chopmyrne (A.18);
V — BblunCnAT No hopmyne
2 3 4
V= Dx“ —-2Ax~ +nx . (A.22)

nD — A?
A.8 OnpepeneHue TonepaHTHOM obnacTu ANA KBagpaTUYHOM perpeccumn

TonepaHTHyI0 0611acTb, UMEIOLLYIO BEPXHIOK 1 HUXKHIOK rpaHuLbl, A58 YCTAaHOBIEHHOWN COBOKYMHOCTU 3HAYEHWI B
Touke X BblYUCASOT N0 hopmyne

y=y ikx{if (A23)
n-2
Tabnuya A1 —t-pacnpegeneHve n KoapdPULUUEHTLI TONEPAHTHOCTH
n—2 t_» V,_> n u,
7 2,365 1,797 2 1,233
8 2,306 1,711 0 1,223
9 2,262 1,645 2 1,214
10 2,228 1,593 1 10 1,208
11 2,201 1,550 6 11 1,203
12 2,179 1,515 3 12 1,199
13 2,160 1,485 4 13 1,195
14 2,145 1,459 7 14 1,192
15 2,131 1,473 3 15 1,189
16 2,120 1,417 6 16 1,187
17 2,110 1,400 1 17 1,185
18 2,101 1,384 5 18 1,183
19 2,093 1,370 4 19 1,181
20 2,086 1,357 6 20 1,179




FOCT P NUCO 10155—2006

MpunoxeHue B
(cnpaBo4Hoe)

Bo3MoXHble cxeMbl 0T6opa Npo6

[nga nony4eHnst npeacTaBUTENbHbLIX U3MEPEHMI MOTYT NPUMEHATLCA cneayoLue cxembl oT6opa npob.

B.1 O160p Npo6 B TOUKe

OT60p NPo6 NPOBOAAT B YCTAHOBEHHON TOYKE ra3oBOro Notoka. Takyl cxemy NPUMEHSIIOT NPU 3KCTPAKTUBHOM
oTt6ope Npob 30HAOM M HE3KCTPAKTUBHOM 0TOOpE Npo6, kKoraa aHanUTUYeckuin o6bemM orpaHMyIMBaeTCs 40 TOYKU B none-
pPEeYHOM CeyeHnU.

B.2 OT60p npo6 no nuHuam

OT60p NP6 NPOBOAAT OAHOBPEMEHHO B HECKOJBKMX TOYKAX Ha NMMHUM 0T6opa Npo6. Toukn 06pasyroT NMMHMIO B NAOC-
KOCTU NOMEepeYHoro ceveHnsi razoxoaa. 1ot cnocob otbopa Npob McnonbaytoT, rMaBHbIM 06pa3om, Npy aHanuse Hea-
KCTPaKTMBHbLIMW ONTUYECKMMM METOAaMM C 6ONbLIOW ANMHOW ONTUYECKOrO MyTHU.

B.3 O160p Npo6 Ha NNOCKOCTU

OT60p Nnpob NnpoBoAAT Ha 6onee Yem OQHOW NIMHUW B NITOCKOCTM NOMNEPEYHOro ceyeHuns razoxona. Heobxoaumel, no
KpaliHel mepe, OBE NMHUN, PacMoNOXKEHHbIE No4 YrioM ApYr K Apyry, YTobbl NpnbnmManTbLEs K NOCKOCTA NONEPEeYHOro
ceveHus. Ecnu pacnpegeneHve yacTul 3HaYUTENbHO OTNMYAETCA OT OOQHOPOAHOro, TO HeobxoamMMo Gorbluee Yucno
nunHWI otbopa Npob B NNOCKOCTM ANst AOCTUXEHUs1 Gonee TOYHOro onpeaeneHns cogepxanns yactuu. NMprumMeHsoT kak aKe-
TPaKTUBHbIN, Tak N HESKCTPAKTUBHBIN cnocobbl oT6opa Npob. OgHaKo HE3KCTPAKTUBHBIN CNOCO6, BEPOATHO, Gonee nerko
OCYLLIECTBUM.
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MpunoxeHne C
(cnpaBo4Hoe)

¢Oprl npeacrtaBneHna AgaHHbIX

®opwma C-1 — [laHHble NPOBePKM BpeMeHU OTKINKa CUCTEMBI

,El,aTa ncnbiTaHnA MecTo npoBegeHnAa ncnbiTaHnA
3TanoH maccoBow KOHUEeHTpaunn 4acTuy % Anana3oHa V|3MepeHl417|.
YcTaHoBKa MHTEepBana V|3MepeHV|l7| aHanmsatopa % Anana3oHa V|3MepeHV|l7|.
I'Ipvl HapacTaHun cCUrHana 1 Cc |‘|pM cnage curHana 1 c

2 _____c 2 Cc

3 _____c 3 c

4 _____c 4 c

5. ¢ 5 c
CpenHee BpeMa OTKITUKa Cc

®dopma C-2 — [laHHble NPOBEePKU HECTaGUNLHOCTY HYNSA U UHTEepBana usMepeHui

HacTtpoiika Hyns [ata npoBeaeHns ncnbiTaHns

HacTpolika HTepBana namepeHun

HyneBoe nokasaHue [MokasaHusa (nocne HacTpoWiku
HecTtabunbHocTb -
ﬂ'aTa n Bpemsi (,Clo nposegeHusa Hyns, HO nepen HaCcTPOUKOU
. Hyns o
HacTpoWkKN) Y WHTepBana nsmepeHui)

HecTtabunbHocTb
MHTepBana u3mepeHun

HectabunbHocTb Hynsa = CpeaHee 3HavyeHue HecTabunbHOCTH Hyﬂﬂ*

+ [NonpaBo4HbIN KOIPDULMEHT (HyNb) =

HectabunbHocTb UHTEpBananaMmepeHun = CpegHee 3HayeHne HecTabunbHOCTM MHTEpPBana MamepeHmﬁ*

+ [NonpaBoYHbIN KOIPDULMEHT (MHTEPBAN N3MEPEHUI) =

*ABConoTHOE 3HaYeHue.

11
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®opma C-3 — [laHHbIe NPOBEPKU rpaaynpoBOYHOMN (PYHKLUM B YCITOBUAX NPUMEHEHUSA

3HayeHue (x) usmepsieMoro 3HaueHue (y), nonyyeHHoe

Howme ata u nepuog BpemeHun
P A puoA Bp napametpa* pethepeHTHbIM MeTooM, Mr/m3

* laHHble HenpepbIBHOTO MOHUTOPUHIa, yCpeaHEHHbIE AN COOTBETCTBYOLLEro nepuoga otbopa npob npu namepe-
HUK pedepeHTHbIM MeTogoM (cm. MICO 9096).

12
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Mpunoxexune D
(cnpaBo4HoOe)

Mpumepbl BblYMCNEHUA

D.1 MpapyvpoBoYHas yHKLMA
[aHHble ncnbiTaHuii B yCNOBUAX MPUMEHEHUS HEIKCTPAKTUBHOWM CUCTEMbI HEMPEPbLIBHOrO MOHUTOPUWHIa, A4S KOTO-
pou uamMepsieMbIM NapameTpoM sBrseTcs ocrnabneHve (SKCTUHKLUMS) cBeTa, NnpuseaeHsl B Tabnuue D.1.

Tab6bnuua D.1

Homep cepun PedbepeHTHbI MeTop (x), Mr/m3 OKCTUHKUMSA ()
1 64 0, 3060e™"
2 55 0,3060e™"
3 53 0,3080e™"
4 49 0,2900¢e™
5 17 0,1100¢e™
6 24 0,1360¢e™
7 25 0,1440¢™
8 39 0,2030e™"
9 16 0,9900e™2

Mo cbopmyne (A.4) x = 0,02113.
B cootBeTcTBUYM € hopmynoni (A.1) ypaBHeHMe nuHUM perpeccun byaeTt umeTb crneayowmi BUA:
y=—2,943 + 1937 x,
roe —2,943 — oTpes0k, 0TCceKaeMbll Ha OCK OpauHaT y ;
1937 — 3HaueHwne yrnoBoro koaduumeHTa (4yBCTBUTENbHOCTD).

"papynpoBoYHbIN rpaduk npuBeaeH Ha pyucyHke D.2.

D.2 KoadcuumeHT Koppenauum

KoadhduumeHT koppensauun r BbIYMCAAIOT, UCMONb3ys AaHHble Afs NMOCTPOEHUS rpagyupOBOYHOro rpaduka
(cMm. pucyHok D.2) no popmyne (A.6)

r=0,9803.

D.3 [oBepuTenbHbIN UHTEPBan

[oBepuTenbHbIN MHTEPBan BbiYMcNAT no dopmyne (A.7) anat-pacnpegenernnsica = 0,05 (n—2) cteneHamm
cBobogabl. Mpaduyeckoe npeacrasneHne npmeeneHo Ha pucyHke D.2. [loBepuTenbHbI MHTEPBan onpenenseT Bep-

XHUIA U HWXHWUIA Npefenbl, B KOTOpble cpedHee 3HavyeHue NHUKM perpeccumn nonagaeT ¢ 95 %-Hol JoBepUTENBHOM
BEPOSITHOCTbLIO.

D.4 TonepaHTHbIN UHTepBan

TonepaHTHbIV MHTEpBan BblMNCNAT no chopmyne (A.12) anat-pacnpepgenennsca = 0,05 (n—2) cteneHsamm ceBo-
6oabl. padmyeckoe npepcraeneHue npveedeHo Ha pucyHke D.2. TonepaHTHbIM MHTepBan onpefenser BepXHUA u
HWXHWI Npefenbl, B KOTOPbIX 75 % 3Ha4yeHni COBOKYNMHOCTU HAXOAMTCS C JOBEPUTENTBHON BEPOSTHOCTbLIO 95 %.

[loBepuTenbHbIN M TONepaHTHbIA MHTepBarbl Ha pucyHke D.2 oTpaxaloT pacxoXaeHns B peaenax npy OTKMNOHEHWUM
rnokasaHns Npubopa OT CPeAHEro 3HauYeHNs!, KOTOPOe COOTBETCTBYET NpubnnanTensHo 40 Mr/m3. 3To o3HavaeT, YTo AaH-
HbI NpBop n3mepsieT ¢ 6onbLUe TOYHOCTLIO A5 PErynsapHOro HOPMaTUBHOMO KOHTPOISA, €CIW OH OTKanNMbpoBaH no cpea-
HeMy 3HaueHuIo Ans HopMaTuBa BbIBPOCOB NPMBNN3UTENBLHO 40 Mr/m3.
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14

AHanuaupyembin
noToK rasa

CxeMbl oT6opa npob

- HEMNpepbIBHbIN
- UHTErPUPOBAHHbIN
- TOYEYHbIN

Bxon KOMMOHEHTbI KOMMOHEHTHI ﬂeTe'gMpraHme Beixon
> 1 obpaboTtka B
oTbopa npob aHanu3a npob curhana PesynbTtaTthl
N3MepEeHUN
OKCTpaKTUBHbIN — Heobxoanm nHTepdenc Ana TPaHCMOPTUPOBKU N(UNKN) NOAFOTOBKM NPOo6bI:
l BO BPEMEHM;
)
l B NPOCTPaHCTBE;

- MapLUPYTHbINA

- NoAroToBKa — PU3NYECKUMN U/UINTN XUMUYECKMMN METO4AMMU.

«Ha mecTe» (HeakCTpaKTUBHbLIN) — He TpebyeTca TpaHCNopTUPOBKa UNKU NOATOTOBKa NPobbI:

- 06bIYHO HEMpepbIBHbIN;
- TOYEYHbIN

- MapLUpyTHbIA

- UHTErpMpoBaHHbIN

CxeMbl aHanu3a (NPUHLMMNbI U3MepPeHUIA):

B NMPOCTpaHCTBeE.

- ANEeKTPOONTUYECKUI (CNEKTPOPOTOMETPUYECKUIA/HOTOMETPUYECKNN);

- 9NEeKTPOMarHUTHbIN;
- ANEeKTPOCTaTUYECKUNA;
- A0epHbIN.

CxeMbl 06paboTku curHana/otTobpakeHus aHHbIX:
- aHanoroBkI METOA — U3MepPUTESNIbHOE YCTPONCTBO U CaMonuceL;
- UMhpoBOI METOA — PErncTpaumsl Unun pacrneyaTka;

- HenpepbIBHbLIN
- UHTErpMpPOBaHHbIN

L BpeMeHHoe 0To6pa>KeHme.

J

PucyHok D.1 — BapuaHTbl UI3MepUTENbHON CUCTEMBI
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MaccoBas KoHLeHTpauus, mr/me

A
80—
70
panuubl 95 %-Horo
60 [0BEPUTENBHOIO
WHTepBana
50 paHnubl
TONEpPaHTHOro
WHTepBana
40
30—
20—
/
10—
/ -
0 T T T T T >
0,01 0,02 0,03 0,04 0,05
SKCTUHKUMSA
SAmnupunyeckne gaHHble

MpwumeuyaHune—IpaHnLbl UHTEPBANOB NOCTPOEHLI ANd perpeccun y = —2,943 + 1937x, k0ahPULMNEHT KOp-

pensauun 0,980 3.

PucyHok D.2 — JIuHenHbIN rpagyMpoBOYHbI rpadonk

15



FOCT P UCO 10155—2006

MpunoxeHue E
(cnpaBo4Hoe)

CBefeHus 0 COOTBETCTBMM HaLMOHalbHbIX cTaHaapToB Poccuiickon ®epepaumm
CCbINTOYHbIM MeXAYHApPOAHbIM CTaHAApTaMm

O60o3HayveHne CCbINOYHOro
O603Ha4yeHne U HaMMeHoBaHne COOTBETCTBYHOLLEro HaloHanbHOro craHaapTa

MeXayHapOoAHOro AOKYMeHTa

MCO 4225:1994 *

MCO 7504:2001 *

MCO 6879:1995 FOCT P UNCO 6879—2005 KauecTBo Bo3gyxa. XapakTepuCTUKM U COOTBETCT-

BYIOLLIE UM MOHSITUS, OTHOCSILLIMECS K METOAaM M3MEPEHWIN kayecTBa BO3ayxa

MCO 9096:2003 *

MCO 9169:1994 *

* COOTBETCTBYIOLLMIA HALIMOHANMbHBIN CTaHAapT OTCYTCTBYeT. [lo ero yTBepXAeHNs pekoMeHayeTcs UCMonb30BaTh
nepeBoa Ha PYCCKUN A3bIK AaHHOTO MeXayHapoaHoro craHaapTa. [MepeBog AaHHOrO MeXOyHapoaHoro craHaapTa
HaxoauTcs B ®efepanbHOM MHOPMALMOHHOM (DOHE TEXHUYECKUX PErfamMeHToB U CTaHaapToB.

YOK 504.3:006.354 OKC 13.040.40 T58

KntoyeBkle crosa: BO34YX, Ka4eCTBO, 3arpsa3HeHne Bo3ayxa, OTpaﬁoTaHHbIe Bbl6p00b|, MOHUTOPWHI 3arpaAs-
HEeHudA aTMOCCbepr, TEXHUNYECKne Tpe6OBaHVIFI, XapaKTepUCTUKN N ncnblTaHnA

Pepaktop O.B. lenemeesa
TexHnyeckun pegaktop O.H. Bnacosa
Koppektop E.[. AdynsHesa
KomnbtoTepHas BepcTka U.A. HanelkuHou

CpaHo B Habop 04.08.2006.  MopgnucaHo B nevatb 21.08.2006.  dopmaT 60 x 84%. Bymara odcetHas.  apHuTypa Apuarn.
MeyaTtb odpceTHasn. Ycn. ney. n. 2,32,  Yy.-u3g. n. 1,40.  Tupax 270 ak3.  3ak. 583. C 3181.

Pryn «CraHpaptuHdopm», 123995 Mocksa, 'paHaTHbI nep., 4.
www.gostinfo.ru info@gostinfo.ru
Hab6paHo Bo YN «CtaHgapTuHdopm» Ha MIBM.
OTtneyvataHo B dunumane PIryr «CraHgaptuHgopmy» — Tun. «MockoBckui nedaTtHuky, 105062 Mocksa, J1snuH nep., 6.
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