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MpeaucnoBue

EBpasuiickuin coBeT MO cTaHdapTvM3auumm, MeTtponorm u  ceptudmkaumm (EACC) npepctaenser  coboi
pervoHanbHoe obbegVMHEHNE HaLMOHANbHLIX OpPraHoB MO CTaHO4apTM3auuM rocygapcTs, Bxogawmx B CoapykecTBo
HesaBncumbix MocygapcTs. B ganbHenwem Bo3aMoxHO BcTynneHne B EACC HaumoHarbHbIX OpraHoB Nno cTaHgapTusaumm
Opyrvx rocygapcTB.

Llenn, oCcHOBHLIE MPUHLMMNBI U OCHOBHOW MOPSOOK NMpoBedeHus paboT Mo MEXrocy4apCTBEHHOM cTaHgapTu3auum
yctaHoBneHbl TOCT 1.0-92 "MexrocygapcTBeHHas cuctema ctangaptusaumm. OcHoBHble nonoxeHus", NTOCT 1.2-97

"MexrocygapcTBeHHasi cuctema ctaHgaptm3auun. CTaHgapTbl MEXroCy4apCTBEHHble, MpaBurna, pekoMeHdauuv no
MEXrocyapCTBeHHON cTaHgapTm3auun. [Nopsaok pa3paboTku, NPUHATUSA, NPUMEHEHWS, OBHOBIEHNS U OTMEHBI"

CBegeHuna o ctaHgapTe

1 MOOMOTOBJIEH O6wepoccunckon oOLeCcTBEHHOM opraHu3auuen "Accoumaumen UHXEHEepOB MO KOHTPOIO
mukposarpasHeHuin" (ACMHKOM) n TexHundecknum komuteTom no ctaHgapTtusauum TK 184 "ObecnedeHne npoMbILLIIEHHOM
yncTtoTbl"

2 BHECEH lNocctaHgapTom Poccum

3 NMPUHAT EBpasuiickum COBETOM NO CTaHZapTu3auumu, metponorn u ceptudmkaumm (npotokon N 21 ot 30 mas
2002r.)

3a NPUHATME nporofiocosanu:

KpaTkoe HanmeHoBaHme Kon cTpaHbl no CokpalleHHoe HanmeHoBaHue
cTpaHbl no MK (MCO 3166) | MK (MCO 3166) 004- HaLMOHanbHOro opraHa no
004-97 97 cTaHgapTusaumnm
AsepbangxaH AZ Asrocctangapt
ApmeHus AM ApmMrocctaHgapT
Benapycb BY locctangapt Pecny6nvku
Benapycb
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KasaxctaH KZ locctangapT Pecny6nvikun
KasaxcTaH

Kuprusums KG KbiprelactaHgapT

MonpgoBa MD MongosactaHgapT

Poccuickaa ®epepaumnsi RU "occtaHgapT Poccumn

TapxuknucTaH TJ TamxukcTaHoapT

TypkmeHucTaH ™ masroccnyxba
"TypkmeHcTaHgapTnapsb!"

Y3bekncTtaH Uz Y3rocctaHgapT

YkpavHa UA loccTaHaapT YkpavHbl

4 Hactoawmn cTaHgapT uvaeHTudeH mexayHapogHomy ctaHgapty UCO 14644-1-99 "UucTtble nomelleHus u
CBsi3aHHble C HUMW KOHTponuvpyemble cpedbl. YacTb 1: Knaccudmkauus ynctotel Bodgyxa" (Cleanrooms and associated
controlled environments - Part 1: Classification of air cleanliness)

MocTtaHoBneHnem locygapcTBeHHoOro komutera Poccuickon degepaummn no ctaHaaptTvsaumm n merporormm ot 10
mioHsa 2003 . N 190-cT mexrocyaapcTBeHHbin ctaHaapT FTOCT NCO 14644-1-2002 BeeneH B gencteue ¢ 1 anpensa 2004
r.

5 BBE[IEH BINEPBbIE

WHdopmaumsa o BBegeHun B AencTBue (NpekpalleHnn OeACTBUS) HacTodALWero cTaHgapta U M3sMEHEHUA K HeMy Ha
TEpPUTOPUN YKa3aHHbIX Bbillie rocygapcTsB nyobnukyercs B ykasaTensx HauMoHanbHbIX (rocy4apCTBEHHbIX) CTaH4apToB,
u3gaBaeMbIX B 3TUX rocygapcTBax.

MHdopmauma 006 M3MEHeHMsIX K  HacTosleMy CTaHgapTy nyonumkyetca B ykasatene  (katanore)
"MexrocyoapcTBeHHble CTaHaapThl', a TEeKCT U3MEHEeHUM - B WHAOPMALMOHHLIX YkasaTtensx "MexrocygapCTBeHHble
cTaHgapTtel". B cnyyae nepecmoTpa WnM OTMEHbl HacTOALWEro CTaH4apTa COOTBETCTBYHOLWAs WHopmauuss Oyger
ony6nvkoBaHa B MHOPMAaLIMOHHOM YkasaTene "MexrocynapcTBeHHble CTaHaapTbl"

BBepeHue

UncTble NOMELEeHNss U CBA3aHHbIE C HUMMU KOHTpONnupyemble cpenbl npeaHasdHa4deHbl Ana nogaepxaHma YUCTOThbl
BO34yXa B onpeaerieHHbIX npenenax 8 3aBMCUMMOCTHU OT Tpe6OBaHI/II7I npoueccoB, YyBCTBUTEITbHbIX K 3arpA3HEHUAM.

UnicTble MOMeLLleHVs HeoOXoauMMbl ANs MPOM3BOACTBA MPOAYKLUMM B TaKMX OTpacnsX Kak aspoKocMUYecKas,
MUKPOSNEKTPOHHas, dapMalLieBTMieckass U NuEeBasl MPOMbILLNEHHOCTb, MPOU3BOACTBO MEAMLIMHCKUX U3Oenuii U
30paBoOXpaHeHme.

HacToawmn CTaHOapT onpenender KrnaccCbl YNCTOThI, KOTOPbIE CleayeTr UCnonb3oBaTtb A54 0003Ha4YeHNsT YNCTOThI
BO3ayxXa B YUCTbIX NMOMELLEHUAX N CBA3aHHbIX C HMMW KOHTPONMPyeMbIX cpedaxX, a Takke MeTtoAbl onpeneneHua u
nopAaoK 0603Ha4YeHMs KNaccoB YMUCTOThI.

HacTtoswmn craHgapT BXOAWT B CEPUIO CTaHOAPTOB, CBSA3aHHbIX C YUCTHIMU MOMELLEHUSIMU U KOHTPOSIEM
3arpssHeHuid. pu NpoekTMpoBaHWK, 3adaHun TpebOoBaHWI, JKCnyaTauMn M KOHTPOME YUCTbIX MOMELLEHWA 1 OpYyruxX
KOHTPOIMPYEMbIX CPed CrieayeT yuuTbiBaTb MHOrME Apyrve hakTopbl, KpoMe 3arps3HeHus YacTuuamn. 3Ty dakTopbl
paccMmaTpmBaloTCs B OPYIMX HacTAX MEXAYyHApOOHbIX CTaHa4apToB, padpabarteiBaembix MICO/TK 209.

I'Ip|/| HeobxoanMoCTH COOTBETCTBYHOLIME OpraHbl MOryT BBOAUTb OOMOSMTHUTENBbHbIE YCIOBUA U OrpaHU4YeHns. B Takmx
cny4aax MoxXeT I'IOTpGGOBaTbCFl KOPPEKTUPOBKa NpUMEHAEMbIX METOA0B KOHTPOI1A.

Cepus mexxayHapoaHbix ctaHgaptoB MCO 14644 nogrotoeneHa TexHudeckum kommTtetom VCO/TK 209 Cleanrooms
and associated controlled environments - YicTble NOMeLLEHUSI U CBA3AHHbIE C HUMW KOHTPONUPYeMble Cpeabl:

- Yactb 1. Knaccudmkaums 4mctoTel BO3gyxa

- YacTb 2. TpeboBaHUsi K KOHTPOSIO M MOHUTOPUHTY AMNsi MOATBEPXKOEHVS HEMPEPLIBHOTO COOTBETCTBUS CTaHOAPTY
FOCT P NCO 14644-1
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- Yactb 3. MeTtogbl ucnbitaHumn

- YacTb 4. MNpoekTnpoBaHWe, CTPOUTENLCTBO 1 BBOA B 3KCNyaTaumio
- YacTtb 5. Skcnnyatauus

- YacTb 6. TepMuHbl 1 onpeaeneHus

- YacTtb 7. CneumanbHble yCTpoONCTBa 0becneyeHms YNCTOThI.

Yactn 3, 5, 6 n 7 HaxogAaTcsa B cTagum pa3paboTkm U X HAMMEHOBaHWUSE MOTYT YTOYHATLCS.

1 O6bnactb npumeHeHusA

Hactoawmn ctaHgapT yCTaHaBNMBAET KracCbl YMCTOTblI BO34yXa MO  KOHLUEHTpauuMM B3BELUEHHbIX YacTuL
(aspo3onent) B YMCTbIX MOMELLEHMSX WM YUCTbIX 30Hax. [Ona uenen knaccudmkauum paccMaTpuBaloTCA TOJSbKO
a’poauncCnepCHble MHOXECTBA YacTUL, C KyMyNSATUBHBIM pacnpeneneHnemM KOHLEHTpauumM YacTul, ¢ pasMepamn 4acTul, B
ananasoHe 0,1-5,0 MKwm.

HacTosawwmn ctaHgapT He AaeT knaccudukauuio aspoamcnepCHbIX MHOXECTB, pa3Mepbl YacTuL, KOTOPbIX HAXOAATCS
BHe ycTaHoBneHHoro ananasoHa (0,1-5,0 mkm). KoHueHTpaummn yneTpamenkux yactuy (meHee 0,1 MKM) 1 MakpodacTuy
(bonee 5,0 MkM) MOTYT MCMONB30BaTLCS ANA KONMYECTBEHHOrO ONMUCAaHNS TakuX a3pPOAMCTEPCHBIX CUCTEM C MOMOLLBIO 77

-O0ECKPpUNTOPOB U jr -AECKPUNTOPOB COOTBETCTBEHHO.

HacTtosiwmin  cTaHgapT He MoxeT OblTb WCNoOnb3oBaH AN XapaKTepUCTUMKM  OM3NYECKOR,  XUMMUYECKOW,
paavonornyeckoin NpUPoabl aspo3orielt, a Takke XU3HECNOCOBHbIX YacTuL,.

anMe‘-IaHVIe - dakTnyeckoe pacnpenenexHue KOHLI,eHTpaLl,MIZ yacTtuy B Gonee LLNPOKUX Npenenax pasmepos 06bI4YHO
Henpenckasyemo U, Kak npasuno, AsndeTcd nepemMeHHbIM BO BpeMeHW.

2 TepmuHbI U onpeaeneHust
B HacTodAlemM CTaHaapTe UCnonb3yrT crieayLline TepMmnHbl C COOTBETCTBY LMK onpeaeneHnamMmn:
2.1 O6Lwana YyacTb

2.1.1 yncroe nomeileHue (cleanroom): lNomeLleHre, B KOTOPOM KOHTPOMUPYETCS KOHLIEHTpaUWS B3BELLUEHHbLIX B
BO3QyXe YacTul, MOCTPOEHHOE M WCMONb3yeMoe TaK, 4YTOObl CBECTM K MWHUMYMYy MOCTYMNEeHWe, BblOenNeHne wu
yAEpXKaHMe 4acTul, BHYTPM MOMELLEHUsI, UM MO3BOMIsiIOLLEE, MO Mepe HeobxoAMMOCTW, KOHTPONMpoBaThb Apyrue
napameTpbl, Hanpumep, TemnepaTypy, BNaXHOCTb U OaBlEHME.

2.1.2 yuctaa 30Ha (clean zone): [MpocTpaHCTBO, B KOTOPOM KOHTPOMMPYETCS KOHLEHTpauus B3BELUEHHbIX B
BO3QYXE 4acTuu, MOCTPOEHHOE W MCMOfb3yeMoe Tak, 4YTOObl CBECTM K MWHUMYMy MOCTYMNMeHue, BbloerneHne u
yOepxaHvue 4acTul, BHYTPU 30Hbl, M MO3BOMsiOLLEe, MO Mepe HeoOXoQMMOCTW, KOHTPONMPOBaTb Apyrue napameTpbl,
HanpumMep, TeMnepaTypy, BNaXHOCTb W AaBIEHVE.

I'IpmmeanMe - Unctaa 3oHa MOXET ObITb OTKPbITON Mnn 3aMKHyTOI7I N HaxoOUTbCA KakK BHYTpPWU, TaK U BHE YUCTOrO
NnoMeLleHnA.

2.1.3 cucrema vucroro nomeweHus (installation): Yvictoe nomeleHne, unn ogHa UM HECKOMNbKO YNUCTLIX 30H CO
BCEMW OTHOCSILLIMMUCS K HUM CTPYKTYpamu, CUCTEMamMy NOArOTOBKM BO34yxa, OOCNyXMBaHUS U Y TUIN3aLUN.

2.1.4 knacc uuctothl (classification): YpoBeHb 4MCTOTHI MO B3BELUEHHbIM B BO3AyXe 4acTvuam, NMPUMEHUMbIN K
YUCTOMY MOMELLIEHWNIO UNN YUCTON 30HE, BbipaxkeHHbIN B TepMuHax "Knacc N MCO", koTopbln onpegensieT MakcumanbHO
A0nyCTUMbIE KOHLEHTpaumu (YacTuu/m3 ) And 3agaHHbIX AvMana3oHoB pasMepoB YacTul,.
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MpymeyaHus
1 KoHueHTpauma onpegenseTcs no ypasHeHuto (1) B 3.2.

2 B cooTBeTcTBUM C HACTOSIWMM CTaHOAPTOM KMacChbl YMCTOTbl OrpaHu4eHbl npegenamu ot knacca 1 UCO go
knacca 9 NCO.

3 lNoporoBble 3Ha4YeHWS pasMepoB YacTuL, (HWKHME MOPOroBble 3HAYEHWs1), MPUMEHSIEMblE ANS KnaccudmKauum no
HacTosILeMy CTaHOapTy, Haxogatcs B avanasoHe 0,1-5,0 mkM. [Jnis nOpOroBbIX pa3MepoB YacTuL, HaxOOALMXCS BHE
3TOro AvanasoHa, YMcToTa BO3gyxa MOXET ObiTb onpegeneHa (HO He KrnaccudguuupoBaHa) Npu MOMOLLM 77- WU jf -

aeckpuntopos (2.3.1 unn 2.3.2)*.

* TloporoBblii pasMep YacTuL, OrpaHNYMBAET CHU3Y AManasoH pasMepoB YacTuLl, Mo KOTOPbLIM Onpeaensercs Krnacc
YNCTOThI BO3AYXA.

4 [pomexyTouHble knaccudmkaumoHHble ymcna MCO moryT 6biTb onpedeneHbl C HauMeHbLUMM A0MYCTUMbIM
npupawexmem 0,1, T.e. paa NpomexxyTouHbIX knaccoB NCO paclumpsietca ot knacca 1,1 ICO go knacca 8,9 NCO.

5 Knacc 4ncToTbl MOXET ObITb onpeaeneH ans noboro n3 Tpex COCTOAHWIA YNCTbIX MOMELLIEHW (2.4).

2.2 B3BeweHHbIe B BO3Ayxe YacTulbl - asapo3onu (airborne particles)

2.2.1 yactuua (particle): Teepabi Mnn XuakMin OBbEKT, KOTOPbIA B LIENSAX KnaccudukauMym YUCTOTbl BO3Ayxa
XapaKkTepu3yeTcs COBOKYMHbIM pacnpegeneHnem, OCHOBaHHbLIM Ha MOPOroBOM pa3mMepe (HWKHeM npefene) B AvanasoHe
0,1-5,0 MKMm.

2.2.2 pa3mep yacTtuy (particle size): [Inametp cdepbl, KOTOpasd B KOHTPONMpYyoLLEM Npubope AaeT OTKIUK, PaBHbIA
OTKIUKY OT OLIeHVBaeMOn YacTuLbl.

MpumedaHue - st AUCKPETHBIX CYETYMKOB YacTul, paboTalolMX Ha MpUHUMINE paccesiHUsi CBeTa, UCMOorb3yeTcs
9KBMBArEHTHbI ONTUYECKUN AnaMeTp.

2.2.3 KOHUeHTpauma 4YacTtuy (particle concentration): Yicno otgenbHbIX YacTyy, B eguHuLe obbema Bo3ayxa.

2.2.4 pacnpegeneHne 4Yactuy no pasmepam (particle size distribution): KymynatneHoe pacnpenenenve
KOHLIEHTpaumu YacTul, B 3aBMCMMOCTM OT KX pa3MepoB.

2.2.5 ynbTpamenkas 4actuua (ultrafine particle): Yactuua ¢ akBuBaneHTHbeIM guameTpom meHee 0,1 MKwm.
2.2.6 makpo4acTtuua (macroparticle): Yactuua c aksuBaneHTHbIM gnameTpom bonee 5,0 Mkm.
2.2.7 BonokHo (fibre): Yactmua BeiTsaHyTOM hOpPMbI, ANUHA KOTOPOW NpeBbIwaeT wupuHy B 10 unn 6onee pas.

2.3 fJeckpunTopsl (descriptors)
2.3.1 (7 -meckpunTop (77 -descriptor): KoHueHTpauua yactvy B 1 M3 BO3ayxa, BKITHOYas yrbTpamerkie YacTuubl.

MpuMedaHve - 7;-OECKPUNTOP MOXET paccMaTpuvBaTbCsl Kak BEPXHUN mpeden Ansi CPegHUX 3HaYeHuid B Touvkax

oTbopa npo® (MM Kak BEPXHWI OOBEPUTENbHBIA Mpeder, 3aBUCALLMI OT 4Yucra Todek oTbopa npob, nmo KoTopomy
OLIEHMBAETCH YMCTOE MOMELLEHME UMK YUCcTas 30Ha). 77-OECKPUMTOPbl HE MOTYT UCMOMNb30BaTbCsA AN onpeaeneHns

KfnaccoB 4YMUCTOTbl NO B3BELUEHHbIM B BO34yxe 4YacTuulam, HO OHW MOryT yKa3blBaTbCA HeE3aBUCUMO WM COBMECTHO C
Krnaccamm YUCTOThbl NO B3BeLlEeHHbIM B BO34yxe YacTulam.

2.3.2 jr-peckpuntop (a7 -descriptor): KoHueHTpaums makpodactviy B 1 M3 BO34yXa, BblpaxeHHas uyepes
3KBUBASIEHTHbIV AMAMETP, KOTOPLIN XapaKTepu3yeT NCMOMb3yEeMbIi METOA KOHTPOMS.
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MpuMedaHue - jr-AECKPUNTOP MOXET paccMaTpuBaTbCA Kak BEPXHUW npefen Ans CPefHWX 3HaYeHWn B Toukax
otbopa npo6 (MK Kak BepxHWIA [0BEpPUTENbHbLIN Npeaen, 3aBUCALLMIA OT 4Yucna Todek oTbopa npob, NMo KoTopomy
OLIEHMBAETCSl YMCTOE MOMELLEHME WUNWN YMCTas 30HA). js -OECKPUNTOPLI HE MOTYyT WUCMONbL30BaTbCH Afsi ornpeaeneHus
KMaccoB YMCTOTbI MO B3BELUEHHbIM B BO3AyXe YacTuLiaMm, HO OHM MOTYyT yKasblBaTbCS HE3aBWCMMO WUIM COBMECTHO C
Krnaccamm YMCTOTbI MO B3BELLEHHbIM B BO3AYXe YacTuLaM.

2.4 CocTosiHMA YMCTOro nomelleHus (occupancy states)

2.4.1 noctpoeHue (as-built): CoctosiHMe, B KOTOPOM MOHTaX YMCTOrO MOMELLEHMS 3aBepLUEH, BCe 0DCnyXumBaroLmne
CUCTEeMbI NOAKMYEHbI, HO OTCYTCTBYET NPON3BOACTBEHHOE 000OPYAOBaHMe, MaTepuarbl U NepcoHart.

2.4.2 ocHaweHHoe (at-rest): CocTosiHMe, B KOTOPOM YMCTOE MOMELLEHNE YKOMMIIEKTOBAHO 0GOpyAOBaHMEM W
[EeVCTBYET MO COrMalleHno MeXIy 3aKa34ymKoM U UCMOMHUTENEeM, HO NMepcoHan OTCYTCTBYET.

2.4 .3 akcnnyatupyemoe (operational): CocTosiHue, B KOTOPOM uYMCTOe noMeleHne  dyHKUMOHUPYeT
yCTaHOBMEHHbIM 00pa3oM, C YCTaHOBMEHHOW YMCINEHHOCTbIO MepcoHana, paboTalowero B COOTBETCTBUMM C
OOKyMeHTaLnen.

2.5 CtopoHbil (roles)

2.5.1 3aka3uuk (customer): OpraHusaums wnu ee npeacTaBUTENb, OTBETCTBEHHbIA 3@ TOYHOE onpegereHve
TpeboBaHUIA K YACTOMY MOMELLLEHMIO UM YUCTON 30HE.

2.5.2 ncnonnutensb (supplier): OpraHnsauus, BbINOMHAKLWAA YCTAaHOBMNEHHbIE TPEOOBAHNA K YNCTOMY MOMELLLEHNIO
WK YMUCTOMN 30HE.

3 Knaccbl yncrotbl
3.1 CocTOosIHMS YNCTOrO NOMELLLeHUS

Mpu onpeneneHnn krnacca YUCTOTbI YKa3bIBAETCA COCTOSIHUE YUCTLIX MOMELLEHUN - "NOCTpoeHHoe", "ocHaLleHHoe"
unu "akcnnyarumpyemoe" (2.4).

MpumeyaHne - Cnenyer UMETb B BUAY, YTO COCTOSHME "MOCTPOEHHOE" MOXET NPUMEHATLCSA K HOBBIM UMW HE4ABHO
PEKOHCTPYUPOBAHHLIM YUCTLIM MOMELLEHMSAM MU YMCTbIM 30HaM. [locre ucnbiTaHWn B COCTOSIHUM "MOCTPOEHHOE"

JanbHenwme UCNbITaHUS BbINOMHAOTCA MO COrfacoBaHUIO C  3aKa3YMKOM B COCTOSAHMAX  “"OCHalleHHoe",
"akcnnyatvpyemoe" nnu B 060Mx COCTOSHUSX.

3.2 KnaccudumkaunoHHoe 4mcno

UnucTtoTa nomMmeweHns no B3BELUEHHbIM B BO34Qyxe Yactuuam obo3Havaercs KJ'IaCCMq.)MKaLI,I/IOHHbIM YUCIIOM jr.
MakcumanbHo AonyctnuMas KOHUEeHTpauus vactud ., , qacmu/m, C pasmepamMmu, paBHbIMU UM oonbLLINMM 3agaHHoro
pasMepa m, Anda gaHHOro Kracca YnCTtoThbl onpenendercd no cbopmyne

2,08
c, =10N[E] ) (1)
D

roe jar - knaccudwmkaumoHHoe umcno MCO, koTopoe He [OMKHO npeBbilatb 3HaveHus 9. pomexyTouHble vncna
knaccudmkauum MCO mMoryT BbITb onpegeneHbl ¢ HAMMEHbLLUM A0NYCTUMbIM NpupaLlleHueM 7, paBHbiM 0,1;
0,1 - KOHCTaHTa, MKM;

71- 3a0aHHbIA pasmep YacTul, MKM.

(,, OKPYTMIA€TCA [0 LIerioro Yncna, npy 9ToM MCNonb3yeTcs He Bonee Tpex 3HaqalLmx Lndp.

B Tabnuvue 1 npuBegeHbl KNacchl YUCTOThI Y COOTBETCTBYOLLME KOHLEHTPALUM YacTuL C pa3Mepamu, paBHbIMU Unu
GonbLIMMKN 334aHHbIX pa3mepoB. padmyeckoe NpeacTaBneHne KNaccoB YACTOThI NMPYBEAEHO B NPUIOKeHUM A (pUCYHOK
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A.1). TouHoe 3Ha4eHure BenuiuHbI 7, onpedensercs no dopmyne (1).

Tabnuua 1 - Knaccbl YACTOTbI MO B3BELLIEHHBIM B BO34YXe YacTulaM A1 YACTbIX MOMELLEHNIA U YUCTbIX 30H

Knacc 3 NCO MakcrmanbHO JONYCTUMbIE KOHLIEHTpaL KN YacTul, Yactuu/mz,
(w7 - C pa3mepamm, paBHbIMM UM GOMbLLMMW CNEAYHOLLNX 3HAYEHWIA,
KnaccudukalmoHHoe MKM
4ymncrno)
0,1 0,2 0,3 0,5 1,0 5,0
Knacc 1 ICO 10 2 - - - -
Knacc 2 ICO 100 24 10 4 - -
Knacc 3 ICO 1000 237 102 35 8 -
Knacc 4 ICO 10000 2370 1020 352 83 -
Knacc 5 CO 100000 23700 10200 3520 832 29
Knacc 6 MICO 1000000 237000| 102000 35200 8320 293
Knacc 7 MICO - - - 352000 83200 2930
Knacc 8 ICO - - - 3520000 832000 29300
Knacc 9 ICO - - - 35200000( 8320000| 293000
MpumedaHue - V3-3a HeonpeaeneHHoCTHN, CBA3aHHOM C NPOLLECCOM CYETa YacTu,
npu Krnaccudmkaumm crnegyer UCnonb30oBaTb 3HAYEHUs] KOHLLEHTpauuW, UMEKoLne He
Oonee Tpex 3HavaLmx Lmudp.

3.3 Obo3Ha4veHme Knacca YMCcToThbl

ObGo3HayeHne Krnacca YUCTOTbl MO B3BELUEHHbIM B BO3ayxe 4actuuam OnAa YUCTbIX NOMELLEHUA U YUCTbIX 30H
BKITHO4aeT:

a) knaccudmkaLMoHHOe YnCIo, BblpaxeHHoe Kak "Knacc j MCO";

b) cocTosiHMe YMcTOro NomMeLLeHns:;

C) 3aaHHble pa3mepbl YacTuL, U COOTBETCTBYHOLLME KOHLIEHTpaUWKW, onpegeneHHbie no ypasHeHuo (1), rae kaxabin
3alaHHbIV MOPOroBbIv pasmMep YacTuy, Haxogutces B npegenax 0,1-5,0 Mkm.

Mpumep 06o3HaYeHs:
Knacc 4 NCO; akcnnyaTupyemMoe COCTOsIHWE; 3afaHHble pasMepbl YacTuL:

0,2 mkm (2370 vactmu/ms ); 1,0 Mkv (83 yacTuuybl/Ms ).

Pasmepbl YacTul, ANs KOTOPbIX CrieayeT OonpeaeniTb KOHLEHTpaLUo, AOMKHbI ObiTb COrmacoBaHbl 3akas4nkom U
UCMOMNHUTENEM.

Ecnu oueHka gomkHa ObiTb caenaHa ans 6onee Yyem OOHOMO pasmepa 4YacTul, TO Kaxabli OonbliniA anameTp
yacTuubl (Hanpvmep, 92) OOIMKeH ObITb, MO KparHen mepe, B 1,5 pasa Oonblue Gnkanlero MeHbLUero anamerpa

yacTuubl (Hanpuvep, Dl)'

Hanpuwvep: o, »1,50 -

4 [poBepKa cCOOTBETCTBUA
4.1 MNpuHUUN NpoBepKn

CooTBercTBME YMCTOTHI BO3gyxa 3afaHHbiM TpeGoBaHnusam (knaccy zz WCO) nposepsieTca no nporpaMme
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MCNbITaHWIA, COrnacoBaHHON 3aKa34YnKoM 1 UCTIONHUTENEM, C nocneanyrwnmm Od)OpMﬂeHI/IeM pe3ynbTaToB.

4.2 VcnbiTanua

MeToavka onpeneneHusl KNaccoB YMCTOThI JaHa B npunoxeHut B. MoxHO ncnonb3oBaTh ansTepHaTUBHBIA MeTof,
KOTOpPbIi UMEET COMOCTaBUMYHO TOYHOCTb.

McnbiTaHns,, BbINOMHSAEMble O  MPOBEPKM COOTBETCTBUS,, [OOIMKHbI  MPOBOAUTLCS C  UCMONb30BaHNEM
KanmnbpoBaHHbIX Np1OOPOB.

4.3 MakcumanbHO A0MNYyCTUMbIE KOHLIEHTPALUM B3BELLEHHbIX B BO3yXe YacTul,

Mocne 3aBepLUeHUs NCMbITAHWI B COOTBETCTBUU C 4.2 CrieQyeT paccymTatb CpeaHme KOHUEeHTpaummn Yactul un 95%-
HbIli BEPXHWUIA LOBEPUTENBLHBIN Npegen (ecnv aTo TpebyeTtcs) no dopmyriam, NpMBEAEHHBLIM B NpunoxeHun C.

CpegHve KOHUEHTpauuM 4YacTul, paccuyuTaHHble no dopmyne C.1, He [OMKHbI MpeBbilWaTb MaKCcUMarbHO
[OMyCTMMbIE KOHLEHTPaLUM YacTuy, onpegenerHblx ypaBsHeHvem (1) B 3.2, ons 3agaHHbIx pasmepos (3.3 ¢).

Ecnu uucno todek otbopa npob Gonee ogHoM u MeHee AecaTH, BblHUCNATCA 95%-Hble BepxHWe AOBepUTENbHbIe
npegensl (B.5.2.1 n C.3), koTopble He AOMKHbI NPeBbILAaTh MakCUManbHO A0MYCTUMbIE KOHLEHTpaL MK, YCTaHOBIIEHHbIE
BbiLLE.

MpymeyaHue - Mprmepsl onpenenexns KNaccoB YNCTOTbI NPYBEAEHbI B NpUnoxeHun D.

Mpwn onpedeneHnn KNaccoB YMCTOTbI Afst BCEX 3aAaHHbIX pa3MepoB YacTull crieqyeT UCMonb30BaTbh OAWH U TOT Xe
MeTof.

4.4 TpoTOKOMN UCNbITaHUI

Pe3ynbTaTbl MCMbITAHUA KaXXKOOrO YMCTOrO MOMELLEHUST WM YUCTOM 30HbI OOSMKHbI ObiTb OChOpMIEeHbl B Buae
NnoAapobHOro NPOTOKoMa € ykazaHNeM COOTBETCTBMS UM HECOOTBETCTBUSI 3aJaHHOMY KIacCy YMCTOThbl MO B3BELLUEHHLIM
B BO34YyXe YacTvuam.

MpoTOKON UCMbITAHUIA JOMMKEH BKIOYaTb:

a) HaMMeHOBaHwWe, afpec NPOBEPSIOLLEN OpraHM3auum U AaTy NpPOBEAEHUS UCMbITaHWN;

b) 06o3HaueHne HacTosLero cTaHaapTa;

C) YETKYH MMaHUPOBKY MCMbLITYEMOro YNCTOrO MOMELLEHMSI UMW YUCTOW 30HbI (C MHOPMaLMEl O COCEeOHMX 30HaX,
npv HEOBXOAMMOCTM) U KOOPAMHATLI BCeX ToYek oT6opa npob;

d) gaHHble 0 Ha3Ha4YEHUN YUCTOrO MOMELLLEHUS] UITN YMUCTOM 30HbI C YKa3aHMEM KITacCOB YUCTOTHI, Knaccudmkaumo
no NCO, cooTBeETCTBYHOLLEE COCTOSHME YNCThIX MOMELLEHWUIN 1 3afaHHbIE pa3Mepbl YacTuL,;

€) OaHHble 00 MCnonb30BaHHOM METOAE WCMbITaHWIA, BKNOYas Niobble creunanbHble YCroBMS, OTHOCSLLMECS K
UCMbITAHUAM WIMM K OTKIOHEHUSIM OT METoAa WCMbITaHWW, a Takke AaHHble O Mpubope ANs MCMbITaHUA U KOMUH
JencTeytowero ceptudmkara KanmbpoBKy;

f) pesynbTatbl NCNbITaHWI, BKIHOYAst AaHHbIE MO KOHLLEHTpaUMM YacTul, st Bcex Todek otbopa npoo.

I'IpmmeanMe - Ecnn KOHUEHTpauun ynbTpaMerikKnux 4actuy unm makpodacTtul onpepeneHbl KoJM4eCTBEHHO
(npmno»(eHMe E), TO COOTBETCTBYHOLLAA MH(bOpMaLI,MFI [OIMKHA ObITb BKITOYEHa B NpPOTOKON NCMbITaHWN.

MPUNOXEHNE A
(cnpaBo4Hoe)
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Fpa(twlquKoe npeacTaBlieHUe KriaccoB YNCTOThI

Ha pucyHke A.1 gaHo rpadmyeckoe npedcTaBfieHMe KNacCoB YMCTOTbI BO3Adyxa, COOTBETCTBYyloLlee Tabnvue 1
(Tonbko c uenbto unncTpaumun). pannubl knaccoB MCO nokasaHbl NMHUAMK, MNPELCTaBMSKWUMMA MakCUManbHO
OONyCTUMbIE KOHLEHTPaUUM AN AaHHbIX NOPOroBbIX pa3MepoB YacTul. OHM OCHOBaHbl Ha BbIMUCIIEHUSIX MO Y PaBHEHMIO
(1) B 3.2. TockonbKy NMMHUM TONbKO anMnpPOKCUMUPYIOT rPaHuLbl KNacCcoB, OHU He OOMMKHbI UCMONb30BaTbCsA B pacyeTax.

3

¢, = 100,110

01 02 03 05 1.0 50
Paamep 4actuiy O, mim

MaKCUMANLHD ADMYCTUMAR KOHUEHTPALUMR YacTWL Gy, YacThu i

PucyHok A.1 - I'padmueckoe npegctasneHve rpaHuy knaccos NCO
MpumeyaHns

1 , NpenctaBndaA€T MakCUMarnbHO OOMYyCTUMYHO KOHLIEHTPpaUWo B3BELUEHHbIX B BO3AYyXE HacTul (‘-IaCTVILI,/ME) C
pasmMmepamMmu, paBHbIMU U OonbLINMK 3adaHHbIX 3HAYEHWIA.

2 37 - 3agaHHoe knaccudmkarmoHHoe Yncno NCO.

paHMLbl KnaccoB, MokasaHHble Ha rpaduke, He MOryT 3KCTPanoNMPOBaTbLCA 3a npederiaMn CroLWHbIX KPYXKKOB,
KOTOpble YKa3blBalOT MUHUMAmNbHbIE U MaKCUMaribHble 3Ha4YeHUs1 pa3MepPOB 4acTul, MPUMEHAEMbIX OS1S KaXKOoro u3
nokasaHHbIx krnaccos NCO.

lpaHMUbl KraccoB He MPEeACTaBnsitioT (PAKTUYECKMX pachnpedeneHuii YacTul no pasmepamM, MMEeKLWMUX MecTo B
YUCTbIX MOMELLEHUSAX U YACTBIX 30HAX.

MPUJTOXXEHVE B
(obsizaTensHoe)

MeTO,D,I/IKa onpeaeneHns KnaccoB YNCTOTbI NP NOMOLKX ANCKPEeTHOro cyeT4ymkKa
yacTuy C paccesdHnemMm ceeta
B.1 MNpuHuunn paboTbl

[nsa onpegeneHnst KOHLEHTPaLUM B3BELLEHHbIX B BO34YXe YacTul, C pa3MepamMu, paBHbIMM U GONbLUMMA 3a4aHHbIX
3HaYeHWI, B yKa3aHHbIX ToMKax oT6opa nNpob NCNonNb3yeTcs ANCKPETHbIA CYETUMK YacTuL, C paccesiHEM CBeTa.

B.2 TpeboBaHusi K CHETYMKY

B.2.1 CyeTunk yactuy,
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[ VCKPETHBIN CYETUMK YacTul, - Npubop C paccesiHneM CBeTa, NMpedHasHadeHHbin Ans otbopa npob Bo3gyxa C
perucTpaumen 4mcna 4actuy C pasmepamu, paBHbIMM U BOMbLIMMW 3adaHHbIX 3HAYEHWA, M UCMONb3yembln OIS
onpeaeneHnst KOHLEHTpaLmMM YacTul, Npu onpegeneHHoM nopsiake otbopa npoo.

B.2.2 KannbpoBka cueTuunka

CyeTunK YacTuy, OOMMKEH UMETb AEWCTBYIOLMA cepTudmKkaT kanubposku. [lepnognMyHOCTb M METOA KanmbpoBKU
[OIMKHBI ObITb OCHOBaHLI HA MPUHSATON B HAcTOosILLLEE BPEMS MPaKTUKE.

B.3 Ycnosusa 0o ncnbiTaHui
B.3.1 lNogrotoBka YACTOro NOMELLEHUS K UCMbITAHNAM

I'Iepe,q UCNbITaHNAMU NPOBEPAETCA COOTBETCTBUE yCﬂOBMI7I M napameTpoB, BIUAKLWNX Ha 3SKCniyatauuoHHbIe
XapakTepUCTUKN YNCTOro nomMeLleHna mnun YMCTOWN 30HbI, 3ad4aHHbIM Tpe6OBaHI/IFIM.

Hanpumep, mMoryT npoBepsaTbCS:

a) pacxof BO3gyxa WUnu CKOPOCTb BO34YLLHOIO MOTOKa;

b) nepenag (pa3HoCTb) OaBNEHUs1 BO3OYXa;

C) repMETMYHOCTb OrpaXXaaroLLMX KOHCTPYKLUIA;

d) HennoTHOCTM (YTeYKKn) B yCTAHOBMNEHHBIX (hUNbTPax.

B.3.2 lNogroTtoBka cyeTymka YacTuy, K paborte

MoproToBka KannbpoBaHHOIO cHeTYMKa K paboTe NPOU3BOAUTCSI B COOTBETCTBUM C MHCTPYKLUSIMU U3rOTOBUTENSI.
B.4 Ot6op npobbl

B.4.1 Onpepgenexune Touek otbopa npob

B.4.1.1 OnpegensieTcss MMHUManNbHOE YMCOo Tovek oTbopa npob Iy no cpopmyne

My =fA (B.1)

roe 4 - nnowanb YNCTOro noMeLleHnsa nnm YMNCTOWM 30HbI, M2 .
MuHMManbHOE YMCIo TOYEK 0T6opa Flp06 OKpyrmnaAwT A0 GonbLuero Lenoro 4ymcna.

MpumMedaHne - B cny4ae OAHOHaNpPaBNEHHOTO TOPU3OHTANbHOrO BO3AYLUHOMO MOTOKA Mrowadb 4 MOXET
paccMaTpuBaTbCsl Kak nrnoLlab NonepeyHoro CEYEHNs NOToka BO3ayxa, NepreHaVKy nApHOro K HanpaBneHMio NoToka.

B.4.1.2 Toukn oTOGopa npod paBHOMEPHO pacnpedensitoTCs Nno NnoLlagn YMCTOro NOMELLLEHMS UMK YNCTON 30HbI Ha
BblCOTE paboyero mecTa.

Ecnu 3aka3uuk ykasbiBaeT AOMNOSNHUTENbHBIE TOYKM OTGOpa MPob, UX YMCIO U PacroNOXeHWe AOIKHbI GbiTb TOUYHO
onpeneneHsl.

MpumeyaHme - [ ononHUTENbHBIMM ToYkaMm oT6opa NPod MOryT ObITh KPUTUHECKME TOYKM, NMOMyYEHHbIE NPV aHanm3e
puvcka.

B.4.2 OnpegeneHne obbema Npobbl A5 3a4aHHON TOYKM 0TOopa

B.4.2.1 O6bem Npobbl paccYMTbIBAETCSA B NPEANONOXKEHNM, YTO B HEW AOMKHO codepaTbcs He MeHee 20 4YacTul ¢
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pasMepamMK, COOTBETCTBYHOLUMM HaMbOMbLUEMY W3 3adaHHbIX MOPOrOBbIX 3HAYEHUW, MPUYEM KOHLIEHTpauMsa 4acTuy,
paBHa MakcumaribHO AonycTumon ans gaHHoro knacca UCO.

MuHumarnbHbIn 06bem Npobbl i, 11, B O4HON To4ke 0T6opa (Kpome cryyas no 4.2.2) paccuuTbiBaeTcs no gopmyne

Vi = ;—OMUUU, (B.2)

nm

rae 20 - yncno vacTtuu, KOTOpblEe MOrnn Obl ObITb cocuMTaHbl, ecnu Obl KOHUEeHTpauuna 4acTtuy, Haxogunacb Ha rpaHule
YKa3aHHOro Knacca;

C,, » - MaKCUManbHO AOMYCTUMas KOHLIEHTPaLMs YacTuL (rpaHuLa knacca) Ans HaubonbLiero Noporosoro pasmepa

(13 3agaHHbIX pa3MepoB) YacTuULlL Arsi 4AHHOMO Kracca YUCTOThI.

Mpumedarve - [na oveHb GOMbLIOTO 3HaYeHus 7, Bpems, Tpebyemoe Ans oTbopa Npobbl, MOXKET ObiTb BEMUKO.

Tpebyemble o6bem Npobbl 1 BpeMsa oTbopa MOXHO COKpaTuUTb, UCMOMb3ys Npoueaypy nocrnenoBaTenbHOro otbopa npod
(npunoxenwe F).

B.4.2.2 B kaxgomn Touke Heobxogammo otobpaTb npoby Bo3gyxa obbemMoM He MmeHee 2 1. MuHMMmanbHoe Bpewms
oT6opa npobbl paBHO 1 MUH.

B.4.3 MNpoueaypa otbopa npob

B.4.3.1 PaboTta cO CHETYMKOM YaCTUL, BbIMOMHSIETCA B COOTBETCTBUM C MHCTPYKLUMSIMA M3TOTOBUTENS NMPU Hanmymm
ceptudmkata kanundposku (B.2.1-B.2.2).

B.4.3.2 Mpo6ooTOOpHLIN 30HA AOSMKEH ObiTb YCTAHOBMEH HABCTpedy BO3OYLUHOMY NOTOKy. Ecnn HanpaeneHue
BO34YLLHOrO MOTOKa, M3 KOTOPOro MpoM3BOAMUTCHA OTOOp Npobbl, HE KOHTPONMPYETCSA MNWN Hemnpeackasyemo (Hanpumep,
Heo[HOHaNpaBMeHHbI BO3AYLLUHbIA MOTOK), TO BXOA4 MPOBGOOTOOPHOrO 30HAa AOMKEeH ObiTb HanpaBneH BepTUKanbHO
BBEPX.

B.4.3.3 O6bem npobbl Bo3ayxa, OTOMPAEMbIN B KaXKOOW TOYKE, LOIMKEH ObiTb HE MeHee 0Gbema, MOomyYeHHOro npu
pacuyete no B.4.2.

B.4.3.4 Ecnn Tpebyercsa Tonbko ogHa Touyka otbopa npod (B.4.1), TO B Hel oTOMpaeTrca He MeHee Tpex npobd
BO34yxa ANS 3afaHHbLIX pa3mMepoB YacTu,.

B.5 ObpaboTka pe3ynbTaToB
B.5.1 CpenHsas KOHLEHTpaUUsa YacTuL, B Ko Touke oTbopa npod

B.5.1.1 [lnsa kaxgor npobbl onpeaensaercs KOHUEHTpaunust YacTuyy, No 3afaHHbIM pasMepaM Ansi COOTBETCTBYHOLLENO
Knacca YncToThl.

MpumeyaHmne - MNMepen TeM Kak NPUCTYNUTb K BblMucieHnto 95%-Horo BepxHero 4OBEPUTENBHOMO npeaena cregyer
0O3HaKoMMTbCS ¢ TpeboBaHusammn B.5.2.

B.5.1.2 Ecnu To4ka oT6opa npob ogHa, TO BbIMUCISAKTCS U 3anUChIBAlOTCA cpedHMe 3Ha4YeHus No BcemM npobam ans
Kapkgoro pasmepa yactuy, (B.4.3.4).

B.5.1.3 Ecnn B kaxgon Todke otbuparoTcsa e wunm 6oree npob, TO paccyuTbIBaOTCA CPEOHUE KOHLIEHTpaLumu
yacTu, Ans BblIOpaHHbIX pa3mepoB No Bcem npobam (B.5.1.1) cornacHo metroguke, npuseneHHorn B C.2, n odopmMnaoTcs
pesynbTarhbl.

B.5.2 YcnoBus BeiumcneHns 95%-Horo BepxHero JOBEPUTENbLHOIO Npeaena

B.5.2.1 Ecnu uncno Tovek otbopa npob 6onee ogHOM 1 MeHee AeCHATU, TO PaCCUYUTLIBAETCSH CPedHSAs KOHLeHTpauums
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yacTuy no BCeM TodykaM oTbopa npob, cTaHgapTHoe OTKNOHeHWEe U 95%-Hbii BEpXHU AOBEPUTENbHLIA Npeaern,
NCNOMb3ys 3HAYEHUS CPEAHMX KOHLLEeHTpaLumMin YacTul, Ansa Bcex Todek otbopa npob (B.5.1) no merogmke, npyBeaeHHON B
C.3.

B.5.2.2 Ecnn npoba oTbupaerca B O4HOW TOYKe UM 4Mcno Todek otbopa npob pasHo 10 u Gonee, TO0 95%-HbiN
BEPXHUN OOBEPUTENbHBIM NPeaen He BblYUCNSeTcs.

B.6 3akntoueHne no pesynbtartam UCNbITaHWN

B.6.1 TpeboBaHusa knaccudmkaumm

UncTtoe nomelleHne unm 4ucTas 30Ha COOTBETCTBYIOT 3aJaHHOMY KracCy 4YMCTOTbl BO34yXa, ecnu cpegHue
KOHLIEHTpaLMN YacTuL, B Kaxxgon Touke otbopa npob u, npyu HeobxoammocTn, 95%-Hbln BEpXHUIA OBEPUTENBHbLIN Npeaen,

paccuuTaHHbln cornacHo B.5.2, He npeBbIWanT MakCUManbHO [OMYCTUMOW KOHLEHTpauuW, ONpeneneHHoOn Mo
ypaBHeHuto (1) B 3.2.

Ecnu pesynbTaTbl UCMbITaHWA HE COOTBETCTBYIOT 3a4aHHOMY Kraccy, TO MOryT GbiTb BbIMOMHEHbI AOMNONHATENbHbIE
UCMbITaHMA B OPYrMX AOMNOMHUTENbHBIX, PaBHOMEPHO pacrnpeferieHHbIX ToYkax otéopa npob6. PesynbTaTbl NOBTOPHbLIX
pacyeToB, BKIOYas AaHHble OT AOMOMHUTENbHBIX TOYeKk oT6opa Npob, crieayeT cumTaTh onpeaensioLLmMMi.

B.6.2 ObpaboTka pe3ko BbIAENSALWUNXCA 3HA4YEHWI (BbIOPOCOB)

PesynbTtat BblMUcneHnss 95%-HOro BepxHero OOBEPUTENbHOro npedena MOXeT He COOTBETCTBOBaTb 3adaHHOMY
knaccy MCO. Ecnu Takoe HECOOTBETCTBME ABNSAETCHA CNEACTBMEM €OUHUYHOrO "BbiGpoca”, BbI3BAHHOIO HE Cry4YalnHON
NPUYUHOW, a OLWMOKOM B NpoBedeHNM cdeTa, cboem 06OpyaOBaHNS UMK CIIMLLKOM HU3KOW KOHLEHTpaLMen YacTul ns3-3a
O4Y€eHb BbICOKOW YMCTOThI BO34yXa, TO 3TOT "BbIOPOC" MOXET ObITb MCKMIOYEH U3 BLIYMCIIEHUI MPY CIIEQYIOLLNX YCITOBUAX:

a) B MOBTOPHbIE BbIYMCIIEHUS BKMIOYAKOT AaHHble MO BCEM OCTaBLUMMCS ToYkam oTbopa npob;
b) coxpaHsiloTCs He MeHee Tpex 3HaYEeHU cyeTa Npu NMOBTOPHBIX BbIYUCTIEHUSIX;
C) M3 NOBTOPHBIX BbIMUCIIEHWI UCKIOYaeTcsl He boree oAHOro pesyrbTaTta CyeTa;

d) npegnonaraemMaa npudnHa HenpasuribHOro c4Yera wunn CIrimwkom HU3KOM KOHLUEHTpaunn 4acTtuy, Od)OpMﬂFleTCﬂ
OOKyMeHTallbHO 1 cOornacoBbiBaeTCA 3akaz4umkom n icnonHutenem.

MpumeyaHne - 3HaunTENbHbIE PACXOXOAEHUST 3HAYEHUN KOHLIEHTpaumMM YacTul B Todkax otbopa npob moryT ObiTb
0BOCHOBaHHBIMN N OaXe WUMETb NpedHaMEPEHHbI XapakTep B 3aBMCMMOCTM OT Ha3Ha4YeHusi UCMbITYEMOrO YMCTOro

nomMeLLLeHus.

MPUNOXEHNE C
(obsizaTensbHoe)

Cratuctuyeckasa o6paboTka AaHHbIX MO KOHLEHTPaLMmM YacTtul
C.1 lMosicHeHne

Mpn cTatncTuyeckon obpaboTke AaHHbIX OLEHMBAETCS BMSIHME TONbKO CryYanHbIX ¢hakTtopoB. Hecrny4varHble
dakTopbl (Hanpumep, owubodHas paboTa cyeTyMka W3-3a MOBPEXOEHWS WU HeMNpaBWITbHOW  KanuvbpoBKW) He
YYUTBIBAKOTCS NPU CTAaTUCTUYECKO 0OpaboTke AaHHbIX.

C.2 BbluncneHve cpeaHei KOHLEHTpaL MM YacTul, B Touke oTbopa npob

Ecnn B Touke 6epeTc;| HECKOJ1bKO r|p06, TO CpefHAA KOHUEeHTpauua 4Yactul x, B TOYKE ; Onpeaendercsa no

ypaBHEHMIO

ot
% - 1T A2 Ty p ’ (C.1)
£
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roe X Laee - KOHLUEeHTpauunn 4acTtuy, B pa3HbIX I'|p068X B TOYKE ;,

A p
2 - YACNO NPoB, B3ATbLIX B TOUKE ;.

BblumMcneHve cpegHer KOHLEHTpaUUmM YacTuL, SOIMKHO ObiTb BbIMOSIHEHO 41K KaXador Tovkn oTbopa npob, B KOTOpON
Obinu B3ATHI ABE UnNn 6onee npobbl.

C.3 Bbiuncnenve 95%-Horo BepxHero 4OBEpUTENbLHOIO Npeaena
C.3.1 MpuHuMN

OTOT MeToa NMpMMEHUM MpU 4ucne Tovek otbopa npob Goree ogHom u meHee gecATn. B aTtom cnyyae gaHHas
npoweaypa gormkHa UCMornb30BaTbCs B AOMNOMHEHUE K BbluncneHusim no copmyne (C.1).

C. 3.2 BblumcneHve cpefHel KOHLEHTpaLmMmn YacTul, Mo BCeM To4Ykam oT6opa npob =
CpeaHsas KOHUEeHTpaLumsa YacTuy, no BceM Tovkam oTbopa npob 5 BblMUCIISETCH NO hopMyre

X tEp L tE

E =1 Te v T ) (C.2)
¥
rae x,. ,x, - CPEAHME KOHLIEHTPaLMN YacTuL, B pasHbIX TOUKax 0Tbopa npob, onpeaeneHHbie no gopmyne (C.1).
# - 4YMCNO Toyek oTbopa npoo.
Bce cpeaHue KoHLEeHTpaummn YacTul, B pa3HbiX TOYKax paBHOLEHHbI HE3aBUCUMO OT Yncna B3ATbIX Npob.

C.3.3 CtaHgapTHOe OTKIMOHEHWE CpeaHNX KOHLEHTpaLuui 4acTumy, No Toukam otbopa npob

CTaHfapTHOE OTKIOHEHWE CPeaHMX KOHLIEHTpaLU YacTuL, No Toukam oTbopa nNpo6 s onpeaensietcs no gopmye

S=\I(fl -5 +(fz(‘§);+,--- (& D (C.3)
—

C.3.4 95%-HbIl BEpXHWIA 4OBEPUTENBHLIN Npeaen Ans cpegHen KOHLEHTpaLumMm YacTul,

95%-HbI1 BEpXHUN aoBepuTenbHbIN Npegen, 95%-Hbin B, ana cpegHen KOHUEHTpauum 4acTul, NO BCEM TOYKaM
oT6opa Npob onpenensaT No dopmyrie

959 BIIL = % +#y95 [%] : (C.4)
F

roe 3 - CpedHsist KOHUEHTpaLUMs YacTul, Mo BCeM To4kaMm oTbopa npoo;
tn.g95 - 95-M NpOUEHTUNb (KBaHTWUIb) ¢- pacnpedenexns CTbloAeHTa C »-1 cTeneHamu cBobOAbI;

& - CTAHOapPTHOE OTKIMOHEHWE CPEAHMX KOHLIEHTpaLMIA YacTuL No Tovkam oTbopa npob;
#- YMcno To4ek otbopa npoo.

3HaveHust npoueHTUna ¢ -pacnpenenenns CtoioaeHta ans 95%-Horo BAM ¢, o, npueeaeHbl B Tabnvue C.1. Kpome

TOro, MOryT  WCMOMb30BaThCA ;-pacnpeneneHnss CTbloAeHTa, MMEWMecs B CTaTUCTUYECKMX KOMMbHOTEPHbIX
nporpaMmmax.

Tabnimua C.1 - 3Ha4yeHus npoueHTuns ¢ -pacnpegeneHusa CtoiogeHTa ans 95%-Horo BepxHEro 4OBEPUTENBHOIO npeaena
s

Uncno Touek otbopa npod, 2 3 4 5 6 7-9

P

6,3 2,9 2,4 2,1 2,0 1,9
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MPUNOXEHWE D
(cnpaBo4HoE)

Mpumepbl onpeaeneHns KNaccoB YUCTOTbI
D.1 Mpnmep 1

D.1.1 PaccmatpuBaerca uucToe nomelleHne nnowanpo 4=80 mz. Tpebyerca onpegenutb Knacc YUCTOThI
BO34yXa YMCTOro MOMELLIEHMS B SKCMIyaTUPYEMOM COCTOSIHUN.

3apaHHbI Knnacc YncToThl Bo3ayxa - knacc 5 UCO.

D.1.2 BbibpaHbl aBa pa3mepa 4Yactuu: 0,3 MKm (Dl) 1 0,5 MKkM (92 ):

a) pasmepbl YacTuy nexat B npegenax 0,1-5,0 mkm n cootBeTcTBYOT Knaccy 5 MCO (3.3 n tabnuvua 1);
b) TpeboBaHMe NO COOTHOLLEHUIO pa3mMepoB YacTul, yaoeneTeopsitotes (3.3, ¢):

Dy 21,90, T.€. 0,5 MkM > (1,5%0,3 Mkm =0,45 MKM).

D.1.3 MakcumanbHO [OMyCTMMblE KOHLIEHTpauuMM B3BELLUEHHLIX B BO3gyxe 4actuy Oepytcs u3 Tabnvubl 1,
paccuutaHHomn no dopmyne (1):

ansa vyactuy, > 0,3 MKkm (Dl ): ¢, =10200 vacTtuu/ms;

ansa vactuy, > 0,5 Mkm (52 ): , =3520 yacTuu/ms .
D.1.4 Yucrno Touek ot6opa npob zy; paccuutbiBaeTcs no gopmyre (B.1)

Ny =-A=-/80~5.
Mony4eHHoOe MUHUMANbHOE YMCO To4Yek oTbopa Npob paBHO 9 M, NOCKOMBKY OHO MeHblue 10, Bbiumcnserca 95%-
Hbin BAM (npunoxexue C).

D.1.5 O6Gbem otgenbHOM Mpobbl §,, 1, ANA Haubonbliero u3 3agaHHbiXx pa3mepoB 4Yactuy (0,5 Mkm)
paccuuTbIBaeTCA No ypasHeHuo (B. 2)

20 20

v = 1000 = —=— x1000 = 5,69
3520

5

n.m

B cootBercTBuM C TpeboBaHMSIMM HACTOSILEro cTaHoapTa MWHMMAanbHbIA 0GbeM npobbl cocTaBnsder 2 n, a

MUHMMarbHOe BpeMsi oTOopa Npobbl - 1 MMH. B gaHHOM criydae UCnonb3yeTcs CYETYMK YacTuL, CO CKOPOCTbio oTbopa
npo6 28 n/muH. B ¢BA3K ¢ 3TUM NpUHMMaeTca o6beM Kaxkaom npobbl, paBHbIn 28 1.

Takum obpasom, aToT oT60op NPob BbIN OCHOBAH Ha CNeay LW MX AaHHbIX:

a) ¥, 22n (B.4.2.2);

b) ¢

' m 20 Yactiu/mz (B.4.2.1);
c) Bpemsi otbopa > 1 MuH (B.4.2.2).

D.1.6 B gpaHHoM npumepe B Kaxkaoon Touke otbopa npob Geperca ogHa npoba obbemom 28 n (B.4.2.2). NonyyeHHble
pe3ynbTaTthl cyeTa peructpupytotea (B.5.1.1). MNpyumep 3anonHeHust Tabnuubl NPUBOANUTCA HUXKE.

Touka oTb6opa npob Yncno vactuy ¢ pasmepamm, MKV

BHumaHue! O nopsigke npyMeHeHns AoKyMeHTa cM. siprbik "TlprmedanHuns”
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0,3 »0,5
1 245 21
2 185 24
3 59 0
4 106 7
5 164 22
6 196 25
7 226 23
8 224 37
9 195 19

D.1.7 W3 nepBnyHbIX AaHHbIX (D.1.6) paccunTbiBaeTCsA YMCIO YacTuy x, B 1 M3

Touka oTbopa Nnpod Yncno vactuy x, B 1 M3 ¢ pasmMepamu, MKM
»0,3 »0,5
1 8750 750
2 6607 857
3 2107 0
4 3786 250
5 5857 786
6 7000 893
7 8071 821
8 8000 1321
9 6964 679

Kaxgoe pacyeTHOe 3HavyeHve KOHUEeHTpauum ans yactuy ¢ pasmepamu > 0,3 MKM 1 > 0,5 MKM MeHbLLIE MakCUMaribHO
[OMyCTUMBIX 3HaYEHUn, yCTaHOBMNEHHbIX B D.1.3.

OTO yaoBneTrBopsieT MepBOM 4acTW METOAMKM OMpedeneHns KnaccoB 4McToThl (B.6.1) n noatomy BbluMcrnsiercs
95%-Hein BAMN (npunoxexue C).

D.1.8 BbluucneHne cpegHuMx KOHUEHTpaLMin YacTul B Touykax oTbopa npob no ypasHeHuto (C.1) He npoBoautcs,
MOCKOIbKY B KaXKOoW Touke OepeTcs Tonbko ogHa npoba. CpegHue KOHLEeHTpaummM YacTuy, No BCeM To4kaM oTbopa npod

paccuuTbiBatoTCs no cdopmyne (C.2):

ansa vyactuy, > 0,3 MKkm

=

9

1( 8750+ 6607 + 2107 +3786 +5857 +] 1 ]
= _x57142 =~ 349 YacTmML/M3;
+7000 + 3071+ 8000 + 6364 4

ansa yactuy, > 0,5 Mkm

1790 +857 +0+ 250+ 786+ 1
== = _x§357 =706 YacTUL/M3 .
Gl +893+B21+1321+ 679 9

D.1.9 CtaHgapTHble OTKIOHEHMS CPEQHNX KOHLEHTPaLUA YacTuL, Mo BCEM TOYKam oTOopa Npob paccyMTbiBaKOTCS MO
dopmyne (C.3):

=

ans yactuy, > 0,3 MKM
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(8750 - 63492 + (6607 - 6349)% +
+(2107 - 63497 + (3768 - 63407 +
- ; +(5857 - 6349)% + (7000 - 63497 + [ = éx3?1300?3 *~ 4641259,
+(R071-6349)° + (8000 - 63497 +
(6964 - 6349)°

£ = /4641259 ~ 2154 YaCTUL/M3;

g
[ )
|

|

ansa vyactuy, > 0,5 Mkm

(750 = 706)% +(857 - 706)% +
+(0 -T706)% +(250 -7067% +

+(786 - 706)% +(893-T06)% + | = éX116465? ~145582 ,
+(821-706)% +(1321-706)° +
+(679 - 706)*

ol —

5 = /145582 ~ 382 HaCTML/M3 .
D.1.10 95%-Hble BepxHMe AoBepuTENnbHbIE Npedensl AN CPeHVX KOHLEHTpauui YacTul, no BCeM Toukam oTbopa
npob 1 Ansa 3agaHHbIX pa3MepoB YacTuL, paccUUTbIBAOTCS Mo ypasHeHuto (C.4). MockonbKy YMcno Tovek otbopa npob
=9, TO 3Ha4YeHVe KBaHTUIA ;-pacnpeneneHns Ansa 3Toro KonuyecTsa Todek, B3dToe u3 Tabnuubl C.1, 6yaet pasHo 1,9.

95%-HbIn BAMN (ansa vyactuy ¢ pasmepamu » 0,3 MKM) = 5349+ 1.9 2?4] = 7713 YacTuu/mz,
9
95%-+bn BAIM (ans yactuy ¢ pasamepamm > 0,5 MKM) = 706 + 1,9[@] =348 YyacTuu/ms3 .
9
™

D.1.11 3akntoyeHre no pesynbTatamM UCMbITaHW BbINOMHSETCA cornacHo B.6.1.

B D.1.7 nokasaHo, YTO KOHLUEHTpauus YacTuy B Kaxgon npobe MeHblue npedenbHO OOMYyCTUMON KOHLEHTpaLumu
yacTuy ana gadHHoro knacca. B D.1.10 nokaszaHo, 4TO pac4yeTHble 3HadeHusi 95%-nHoro B[l Takke MeHbLue
MaKCManbHO OOMYCTUMbIX 3HAYEHWIN, yCTaHOBMNEHHbIX B D.1.3.

Takum 06pa3oM, YMCTOTa MO B3BELEHHbIM B BO34yXe YacTvuuaMm [AMns YUCTOrO MOMELLeHWsl YAOBMETBOPSET
3aflaHHOMY Kraccy.

D.2 Mpumep 2
D.2.1 3T0T npumep nokasbiBaeT BNusHWE BbluncneHui 95%-Horo BOI Ha pe3ynbTaThl.

I nsa ynctoro nomelleHus 3agaH knacc 3 MCO B akcnnyaTupyeMom cocTossHun. Yncrno Tovek otbopa npob pasHo 5.
MockonbKy 4mMcno Tovek otbopa npob Gonmee ogHOWM M MeHee OEecsTu, TO npoBoguTcs BbluucneHne 95%-Horo BT
cornacHo npunoxexuto C.

B npumepe paccmatpvBaloTcs YacTuubl ¢ pasmepamm 1 » 0,1 MK,

D.2.2 MakcumanbHO [ONyCTMMas KOHUEeHTpauus Yactuy ans knacca 3 MCO ana atux pasmepos ;> 0,1 MKm
GepeTca us Tabnuubl 1: ¢, Ans pasmepos : 0,1 Mkm =1000 yacTuu/m3 .

D.2.3 B kaxpon Touke otbopa npob Gepercs Tonbko oauH o6bem npobbl (B.5.1.1). Yncno vactvu », B 1 M3
onpeaensieTca Ans Kaxgon Todkn otbopa npob v 3anuckiBaeTcs B Tabnuuy.

Touka oT6opa nNpob Yncno vactuy x, B 1 M3 ¢ pasmepamut » 0,1 MKm
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1 926
2 958
3 937
4 963
5 214

Kaxgoe 3HauyeHMe KOHUEHTpauuu 4acTuy, ¢ pasvepamu r 0,1 MKM MeHblle MakCUMarbHO [[OMyCTUMOiA

KOHLIEeHTpauumu, ycTaHoBneHHon B D.2.2. OToT pesynbTaTt yaoBNETBOPSET NepBor YacTh knaccudmkaumm (B.6.1). Janee
Bbluncnsercsa 95%-Hoii B cornacHo npunoxexuto C.

D.2.4 CpegHne KOHUEHTpaUmM YacTul, No BCem Tovkam oTbopa npob paccumtbiBatoTcs no opmyne (C.2).

X = %(926 +958+ 937 + 963+ 214) = %x 7998 ~ 800 YaCTUL/M3.

D.2.5 CtaHgapTHOe OTKMOHEHWE CPEeAHWUX KOHLEHTpauui YacTuy ¢ B TOYKax oTbopa npob paccyuTbiBaeTcsl Mo
dopmyne (C.3)

(926 - 800)? + (958 - 20002 +
1 1
5 -2 63 -800)° + (963-800)° +| = 27429574 ~ 107394,
+ (214 - 800)°

5 = 107394 ~ 328 HacTuU/m3.
D.2.6 95%-Hbit BT paccunTbiBaeTcs no dopmyne (C.4).

Mockonbky 4ncno Todek otbopa npob , =5, TO 3HAYEHWE MPOLEHTWUNSA ¢-pacnpeneneHus Ans 3Toro KonvyecTsa
Touek, B3sAToe n3 Tabnuubl C.1, paBHo 2,1.

328
-f5
D.2.7 KOHLI,eHTpaLI,VII/I 4acTul BO BCeX I'Ip068X MEHbLLUE MakKCuUMalribHO O0MnyCTUMbIX 3Ha4YeHUN Ans OaHHOro Knacca

(D.2.2). B 10 xe Bpemsi No pesynbratam pacyetoB 95%-HOro BepxHero 4OBEPUTENBHOMO npegena YncTota Bo3gyxa He
YLOBNETBOPSIET 3a4aHHbIM TpeOoBaHMSAM.

=110 YacTuu/ms.

5% BOIL = s00 + 2,1[

OTOT NpMMep MNoKasbIBaeT BMMsHWE OOHOMo "Bblbpoca”, T.e. CIMLLKOM HU3KOW KOHLEHTpAaLMN YacTull B ToYKe 5, Ha
pe3ynbTaT NpoBepku no kputeputo 95 %-Horo BepxHEro 4oBepuTeribHoOro npeaena.

nOCKOJ'Ibe BblBO4 O HECOOTBETCTBMM YHUCTOTbl BO3AyXa 3adaHHbIM Tpe6OBaHVIFIM OCHOBaAH Ha HeBbINMOJTHEHUN
Kputepua no 95 %-HOMy BOI n saBnserca cneqcTtBMeM €OUHCTBEHHOMO 3HAYEHUsI HU3KOW KOHUEeHTpauun 4actud, TO,

crnegys npouenype, npvBedeHHom B B.6.2, MOXHO onpegenutb, €CTb M OCHOBaHMWE MpeHebpeyb 3TuUMm
HECOOTBETCTBUEM.

MPUJTOXXEHWE E
(cnpaBo4Hoe)

Oco6eHHOCTM cHeTa U OLeHKMN pa3mMepoB HYacTuly, HaxoasaLWwunuxcAa BHe Anana3oHa pa3mMepos,

ucnosb3yemoro ans Krnaccudpukauumm
E.1 ObnacTb npumeHeHus

B HekoTOpbIx criyvasx, oOblMHO CBS3aHHBLIX CO cneumndmyeckummn TpeboBaHusaMM npouecca, MoryT ObiTb 3agaHbl
Apyrue ypoBHU YMCTOTbl BO3dyXa AMsi MHOXECTBAa 4acTul, pa3mepbl KOTOPbIX Haxo4ATCHA BHE Auana3oHa pa3mepos,
npuMeHsemMoro npu knaccudmkaumm. MakcvmanbHO OOonyCcTuMasl KOHLeHTpauusa Takux YacTuu 1 BblIGop Meroga
UCMbITaHUIA, KOTOPLIM NMPOBEPSETCH COOTBETCTBMNE TPebOBaHWSAM, ABNSIOTCSA NPeAMETOM COrmalleHus Mexay 3aka34ykoM
n ucnonnurenem. OcobeHHOCTN MeToda ucnblTaHnA U 0603HavYeHus aaHbl B E.2 (onsa 7;-geckpuntopos) u E.3 (ang jr-
OEeCKpUnTopoB).

E.2 YacTtuupl pasmepom meHee 0,1 MkM (yrnbTpamernkve YacTuubl) - 77 -4ECKPUNTOP
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E.2.1 TpeboBaHus k oTOOpY Npob
Ecnn HeoGxoaMMoO OLEHUTb PUCK 3arpsi3HEHMs!, CBA3aHHbIA C YacTuuamm pasmepom meHee 0,1 MKM, TO OOSMKHbI
ObITb MCNONb30BaHbl NMPOOOOTOOPHMKN M Mpouedypbl U3MEPEHUSs, Y4YUTbIBaloLMe OCOBEHHOCTU XapaKTEPUCTUK TaKux

yacTuu,.

Uncno Toyek otbopa npob i [OOMKHO ObiTb YCTAHOBMEHO B COOTBETCTBMU C B.4.1, N MMHUManbHbIN 06bem Npodbl
I, DOIKEH COCTaBMNATb He MeHee 2 1 (B.4.2.2).

E.2.2 Obo3HauveHwve 77 -geckpuntopa

77 -AECKPUNTOP MOXET MCMONb30BaTbCHA CAMOCTOATENBHO MINW KaK AOMOMHEHUE K KacCy YMCTOTbI, 77 -AECKPUNTOp
obo3Ha4aeTcs Kak

Oz,

rgoe x - MakCuMalnibHO [onyctuMaa KOHUEHTpauua YIrbTpaMeErnkmx 4acTtul (‘-IVICJ'IO ynbTpamenkmx 4Yactmy B 1 M3

BO34yxa);
» - pasMep 4acTuubl, MKM, AN KOTOPOro MCMOMb3YEMbIA CHETYUK CUMTAET YacTuubl ¢ 50%-HOoN ahhEeKTUBHOCTbIO.

Mpymep. YTOGbI Bbipa3nTb MakcUMarbHO OOMYCTUMYIO KOHLIEHTpauuio yrbTpamenkmx Yactuy 140000 yactuu/ms ¢
pasmepamu > 0,01 MKM, cnegyeT ucnonb3oBaTtb obo3HayeHue: 77 (140000; 0,01 mkm).

MprmeyaHus

1 CooTBeTCTBYHOLWMNE METOAbI ONpedeneHns KOHLEHTPaL MU B3BELLEHHbIX B BO34yXe YacTuL, pasMepoM MeHee Yem
0,1 mkm gaHel B [1].

2 Ecnn 7-0eckpunTop UCNOb3yEeTCcs Kak AOMOMHEHME K KNaccy YNCTOThI MO B3BELLUEHHLIM B BO34yXe YacTvuam, To
KOHLIEHTpaUWs YNbTPaMenknux 4YacTul » AOMKHa OblTb HE MEeHee MaKkCMMarbHO AOMYCTMMOMW KOHLIEHTpauuM YacTul
(vactnu/mz) ¢ pasmepamn > 0,1 Mkm ans 3agaHHoro knacca VCO.

E.3 YacTtuupl pasmepom 6onee 5,0 MkM (MakpovacTuubl) - s -AECKPUMTOP
E.3.1 TpeboBaHus k oTOopy Npob

Ecnn HeoGxoaMMO OLIEHUTb PUCK 3arpsisHEHWS1, CBSA3aHHbIM C YacTuuammn pasmepom Gonee 5,0 MKM, TO OOSMKHbI
ObITb MCNONb30BaHbl NMPOOOOTOOPHMKN M Mpouedypbl U3MEPEHUs, Y4YMTbIBaloLMEe OCOBEHHOCTU XapaKTEPUCTUK TaKux
yacTuu,.

Mockonbky Mpu BblAEMNEHMM YacTuL, B MPOM3BOACTBEHHOM npouecce 0OblMHO MpeobnagaroT MakpodacTuubl, TO
BblOOp Npo6ooTOOPHMKA M METOL KOHTPONS AOMXKHbl YyYUTbiBaTb OCOOEHHOCTU MPOM3BOACTBA M crieuundmky paboTbl
YUCTbIX MOMeLeHnn. CnegyeT yy4ecTb Takme akTopbl, Kak MIIOTHOCTb, hopMa, 06bEM U adpoauHaMMYeCcKoe noBeaeHme
yacTuy, a Tawke obpaTuTb ocoboe BHUMaHWE Ha Takve crneuvduyeckne Buabl B3BELUEHHbIX B BO34YyXe YacTul, Kak
BOIMOKHA.

E.3.2 O6o3HaueHune jr-Oeckpuntopa

AF -ACCKPUNTOP MOXET UCMOSIb30BaTbCA CaMOCTOATENNbHO WKW KaK OOMOofiHeHne K KrnaccaM 4YUCTOTbI nCo. M-
Aeckpunrtop 06o3HavaeTcs Kak

Mg, B0,

rae g - MakcuManbHO JOMyCTMMAsi KOHLIEHTpaLUS MakpodacTuL, (YMCHo MakpovacTuy, B 1 M3 BO34yxa);
- 9KBMBAINEHTHEI OVAMETP (OMaMeTpbl), CBA3AHHbIN C MCMOMNb3yeMbIM METOAOM CHETA MakpO4acTuLL, MKM;
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¢ - CMOMNb3yeMbll METO cYeTa.
MpumeyaHns

1 Ecnu B oTOOpaHHOi npobe BO3dyxa copepkarCcsd BOJIOKHA, TO OHW MOryT OblTb Y4YTE€Hbl OOMOMHEHWEM K jf -
OECKpUNTOPY OTAENbHOrO AECKPUNTOPa A1 BOFIOKOH, MMEIOLLEro 06o3HadeHne if forela B -

Mpyvmep 1. YTOOblI BbIpa3uTb KOHLIEHTPAUMIO B3BELIEHHbIX B BO3dyxe 4vacTuu, pasBHyto 10000 vacTtuu/vs ¢

pasmepamu Gornee 5,0 MKM, C WCMOMNb3OBaHMEM BPEMSAMNPOMNETHOrO CYETYMKa 4YacTWl, C MOMOLLbI KOTOPOro
onpeaensieTcs a3poavHaMUYECKUin AMameTp YacTuL, 0603HaYeHre OOMKHO BbITb CrieayoLLnM:

27 (10000; >5,0 MKM); BpeMANPOneTHbIA CHETUYUK YacTuLl,.

Mpumep 2. YTOObI BbIPA3UTb KOHLEHTPAUMIO B3BELIEHHbIX B BO3dyxe 4acTuud, pasBHyto 1000 vactuu/v3, ¢

pasmepamu YacTtuy, o1 10,0 mkm o 20,0 MKM, MONYYEHHY C MCMOSb30BAHMEM KackagHOro UMMakKTopa C Nocneayowmm
N3MEPEHNEM pa3MEPOB U CHETOM Mo MUKPOCKOMNOM, 0603Ha4YeHne 4OMKHO ObiTb CreayoLWwum:

77 (1000; 10 MKMm, ... , 20 MKM); KacKagHbI UMNAKTOP C NocneayloLlwmM onpeaeneHnemM pasMepoB 1 CHETOM YacTuLy
NO4 MMKPOCKOMOM.

2 CoOTBETCTBYIOLLME METOALI ONPEeAeneHns KOHLEHTPaL M B3BELLEHHbIX B BO34yXe YacTuy, ¢ pa3mepamu 6onee 5,0
MKM OaHbl B [2].

3 Ecnu s -0eCKpUNTOp UCMONb3YETCS Kak AOMOMHEHME K KNAacCy YMCTOTbI MO B3BELUEHHbIM B BO34yXe YacTuuam, To
KOHLIEHTpaLMS MakKpo4acTuy, ; He AomkHa ObiTb Gornblle MakcMManbHO 4OMYCTUMOWM KOHLEHTpaLuM YacTul, pa3Mepom
5,0 mkm ans 3agaHHoro knacca UCO.

MPUNTOXKEHNE F
(cnpaBo4Hoe)

MeToa nocnepoBaTtesnibHOro oroopa npo6
F.1 ObnacTb NpMMEHeHWS 1 OrpaHNYeHUs

F.1.1 ObnacTb npumeHeHns

Ecnn koHUeHTpauus 4acTuy, B MNpobe 3HAYUTENLHO HKE MaKCUMarbHO AOMYyCTMMOrO 3HaYeHwusi, NMpUMeEHeHue
MeToda nocnegoBatenbHOro otbopa npob No3BONSET CYLECTBEHHO YMEHbLUTb 0oBbeM M Bpems oTbopa npob.
OKOHOMMST BPEMEHN MOXET ObITb OOCTUIHYTa U NPY KOHUEHTpauun, Gnnskon K MakcumaribHO O0MyCTMMOMY 3Ha4YeHMHO.
MocnepoBaTenbHbI OTOOP NPO6 BO3ayXa NpUMEHSAETCH, B OCHOBHOM, Ans knaccos 1 UCO - 4 CO*,

* MNocnegosatenbHbIn 0TO0p Npod Bo3ayxa addekTrBeH Takke Ans knacca 5 MCO no yactuuam ¢ pasmepamm 5,0
MKM, KOHTPOSb KOTOPbIX NpeaycmMoTpeH MNpasunamm GMP.

Mpumevarne - bornee nonHasi MHopmaLUst OTHOCUTENBLHO NocreaoBaTenbHOro oTbopa npob nanoxeHa B [3].

F.1.2 OrpaHuyeHus
[NaBHbIe OrpaHM4eHnss METOAA NocrenoBaTeNbHOro otbopa npob:

a) METOA MPUMEHSIETCS TOMbKO B TEX Crydyasix, Korga and otbopa npobbl ¢ konmndectBoM 20 4acTul 3adaHHbIX
pa3MepoB YacTuL, U Knacca YncToTbl TpebyeTcsa ANUTENbHOE BpeMmss;

b) o6pa60TKa OaHHbIX Tpe6yeT npuMeHeHnAa OONONHUTENbHbIX METOAOB KOHTPOSA W aHanu3a, B T.M.
aBTOMaTU3NPOBAHHbIX;

C) nockornbKy npoba UMEET MEHbLUUI 0ObEM, TO TOYHOCTb OMpPEenENeHUst KOHLEHTPaUUM Yactul, no 3ToMy Meroay
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HVKE, YEM NMPU UCMONb30BaHMK 0ObIMHOrO MeToga oTbopa Npob No npunoxkeHuto B.
F.2 OcHoBa meToaa

MeToa OoCHOBaH Ha CpaBHEHWM HaGno4aemMoro Yucra 4acTuy ¢ (KyMyNSTUBHBIX 3Ha4YEeHUI) B peanbHOM BPeMeHu
OTHOCMTENBHO OMOPHbIX 3HAYEHMIA CYETa, MOMYYEHHbIX PACYETOM nepes Hayanom otéopa npob. BepxHuil ¢, 1 HKHMIA
C, NPeaernbl OropHbIX 3HAYEHUA BEPYTCA U3 Y PaBHEHUN:

BEPXHUW Npeaen: ¢, = 356+1,034 , NPU4eM ¢, <20, (F.1)

HWKHWIA Npefen: ¢, =-3.96 +1,03%, (F.2)

roe gz - OXugaemoe YuUCro YacTuy B npobe Npu MakcuManbHO AOMYCTUMON KOHLLEHTpaUMn UxX ANns 3agaHHbIX pasMepoB
YyacTuy U Kracca YnUCTOTbl.

Ons cpaBHeHus Habniogaemoro uucna 4YacTwul + U OXMOAEeMOro 4ucrna Yactuy g MOryT UCMomnb30BaTbes
rpachmueckuii (pucyHok F.1) nnu TabnuyHein metogpsl (Tabnvua F.1).

OCTEHOBHTE CHET, HECOOTBETCTBHE KNECCY

C,= 3,96+ 1.03€

NMpogcnm+aro
c4ET

€, = -3,96 « 1,036

OETaHOBKTE CHET, CODTBETCTBHUE KNBCTY

Habmiopaomoe udcno vacthy ©
-
=
1

1
5 10 15 20
Omnaaemoe Yueng vacrsy £

PucyHok F.1 - paHuLbl COOTBETCTBUS M HECOOTBETCTBUSA KiaccaM YNCTOThbI NPY UCMOMNb30BaHUK
MeToga nocriegoBaTenbHoOro otbopa npod

Ha pucyHke F.1 no ocu abcumcc oTNoXeHbl 3Ha4YEeHNS OXUAAEeMOro YMcna YacTul g, €Cnv KOHUEeHTpaums YyacTtul
paBHa MakcuMmarbHO OOMYCTUMOMY 3HadeHuo ANS 3adaHHbIX pasMepoB YacTul M knacca vmctothbl (B.4.2). Mo ocu
OpavHaT OTNOXeHbl 3Ha4YeHns Habngaemoro YmMcna YacTuy, ¢+ B npobe.

Mpn oTtbope npob BO3dyxa B KaxKOOW TOYKEe HaAOMAaeMoe 4MUCIO 4YacTuy v HeMnpepbiBHO CpaBHUMBAETCA C
npeaenamu onopHbIX 3Ha4eHU cyeta ( o, U ), KOTOpble 3aBUCAT OT 0GbeMa Npodbl 1 NokasaHb! NMHUAMK Ha PUCYHKE
F.1.

Ecnu HaBntopaemoe 4MCro YacTuy v MeHbLUE HWKHEro npeaena OnopHbIX 3HaYeHUn ¢, (HAaXoAATCS HKe MHUU
CH) ansa cootBeTcTBYytOWEero obbema npobbl, TO YMCTOTa BO34yXa COOTBETCTBYET 3agaHHOMY Krnaccy um otbop npob
npekpaLiaeTcsi.

Ecnn HaBniopaemoe 4Mcrno Yactvy ¢ MPEeBbILIAET BEPXHUIA MPEAEN OMOPHbIX 3HaYeHul [, (HaxoasTcs Bblle
TNHN CB) 45151 COOTBETCTBYOLLEro obbemMa nNpobkl, TO YNCTOTA BO3Ayxa HE COOTBETCTBYET 3a4aHHOMY Krnaccy u otbop
npo0 npekpallaeTcs.

Ecnu Habniogaemoe YMCro YacTuy ¢ OCTAeTCsl MEXAy BEPXHUM ¢, U HWKHUM (7, MPELenamu OropHbIX 3HAYEHMI

cyera, To oTbop Npobbl NpogomKaeTcsa 4O TeX Nop, noka He Byaer otobpaHa npoba B cooTBeTCcTBMM C B.4.2, T.e. 06bem
npobbl OyaeT COOTBETCTBOBATL OXMAAEMOMY CYETY g, paBHoMy 20 yacTuuam.

B Tabnuue F.1 npeacTtaBneH 3KBMBANEHTHbIN METOA, B KOTOPOM (hakTMYeckoe BpeMs, 3aTpadumBaemMoe Ha oTOop
npobbl, CpaBHMBAETCS C JONAMU BpeMeHn ;. BennunHa ;=1,0000 o3Hayaet Bpems, Heobxogumoe ans cyeta 20 yacTtuu,
npy 4YNCTOTE BO3A4yXa, COOTBETCTBYHOLLEN MAaKCUMaribHO AOMYCTUMOMY 3HAYEHWUK KOHLIEHTPaLMU 4acTul 3afdaHHbIX
pa3mMepoB 418 AaHHOro Kracca.
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Tabnuua F.1 - BepxHrve n HwkKHWE npedensl YCMOBHbIX AOMNEW BPEMEHW AN NOATBEPXKAEHUs COOTBETCTBUSA Kraccy
YUCTOTHI

HecooTBeTCTBME KNaccy YMCTOTbI, ECIN CooTBeTCTBME KNaccy YNCTOThbI, ECNK
BpeMsi oT6opa Npobbl MEHbLUE UMM PaBHO BpeMsi oT6opa npodbl GonbLue Aonn
Aorne BpeMeHU ¢ 451 COOTBETCTBYHOLLENO BPEMEHU ; AN COOTBETCTBYIOLLLENO
3HaYeHUs 3HayeHus
Hons Bpemenn ; | Habniogaemoe uncno| [ons Bpemenu ; | Habntogaemoe uncno
yacTuy, ¢ yacTuy, ¢
1 2 3 4
0,0019 4 0,1922 0
0,0505 5 0,2407 1
0,0992 6 0,2893 2
0,1476 7 0,3378 3
0,1961 8 0,3864 4
0,2447 9 0,4349 5
0,2932 10 0,4834 6
0,3417 11 0,5320 7
0,3902 12 0,5805 8
0,4388 13 0,6291 9
0,4873 14 0,6676 10
0,5359 15 0,7262 11
0,5844 16 0,7747 12
0,6330 17 0,8233 13
0,6815 18 0,8718 14
0,7300 19 0,9203 15
0,7786 20 0,9689 16
1,0000 21 1,0000 17
MpumedaHue - [onu BpemeHn ; ucuucnstoTes oT ;=1,0000, npn koTopom B npobe
oxungaetca 20 yactuy,.

dakTnueckoe Bpems oTbopa npobbl BO3ayxa ¢ HAbMoAaeMbIM YUCTIOM €AMHUL, ~+ CPaBHMBAETCS C AOMNSIMA BPEMEH
¢, NpvBedeHHbiMM B Tabnuue F.1. Ecnu daktmyeckoe Bpemsi oTOOpa MNpobbl OKAKETCA MEHLLUMM WU PaBHbIM
3Ha4YeHusIM, yKkasdaHHbIM B CToNGLe 1, TO CYET npekpallaeTcsl BBUAY HECOOTBETCTBUS 3a4aHHOMY Krnaccy 4mcToTbl. Ecnin
dakTmndeckoe Bpems oTbopa npobbl Borblue 3HAYEHWIN, yKa3aHHbIX B cTonbue 3, TO YMCTOe MOMELLEHME COOTBETCTBYET
3aaHHOMY KIaccy M CYET MpekpallaeTcs.

Ecnun daktuyeckoe Bpemst oTGopa Npodbl Bo3Ayxa OCTAETCHA B UHTepBane Mexay 3Ha4YeHUsiMU OOrfeln BPEMEHN ; B
ctonbuax 1 n 3, To CYET NPOJOIMKAETCA A0 Tex nop, noka obbem Npobbl ByaeT cogepxaTb OXMOAEMOEe YNCMO YacTul g
=20, 1.e. byger oTobpaHa npoba B cootBercTBMM C B.4.2. B kpamHem cnydae, notpebyercsa 21 pa3 cpaBHuMBaTb
dakTmndeckoe Bpemsi oTbopa Npodbl CO 3HAYEHUSAMM OONEN BPEMEHW ¢, NPMBEAEHHLIMN B Tabnuue F.1.

F.3 Mopsigok paboTbl

F.3.1 PekomeHngaunm no otbopy npob

[ns oueHkn pesynbTaToB, MOMYYeHHbIX NpWU NocneaoBaTenbHOM 0T6ope Mpod, MOXET MCMONb30BaTbCA OAWH U3
OBYX METOAOB, NpeacTaeneHHblx B F.2. [py 3TOM pekoMeHayeTcs BbIMONHATL HEMPEPbLIBHLIN KOMMbIOTEPHBLI aHanmns
OaHHbIX.

F.3.2 padhnueckut MmeToq cpaBHEHUSA

Ha pucyHke F.1 nuHnamMm nokasaHbl BEPXHWN U HWKHUMA Npeaerbl ONOPHbIX 3HAYEHWN CYeTa, OrpaHNYeHHbIe Mo OCK
abcumcc oxugaemMbiM Yncnom vactul g=20, KOTOpPOE COOTBETCTBYET BpemeHu (obbemy) oTbopa npobbl, Npy KOTOPOM
oxupaetcs 20 yacTuy, 3agaHHbIX pasMepoB 4519 4aHHOrO Kracca YMCTOoThl.
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Habniopgaemoe npy otbope nNpobbl YMCNO YacTuUL + OTKMNaAblBAETCA HaMPOTUB OXMOAEMOro Yucrna 4actuy, g ans

Takoro ke oGbema npobbl NPU MaKCHMMarnbHO AOMYCTUMOMN KOHLEHTpaUMM YacTul 3afaHHbIX pa3MepoB ASis AaHHOro
knacca. C TeyeHneMm BpeMeHN OX1aaemMoe YUCo Yactuy g yeenuuueaetcs go g =20.

Mpv nocnepoBaTenbHOM oT6ope npo6G C wcrnonb3oBaHueM pucyHka F.1 HaGnogaeMoe 4WCNo YacTul,
PerucTpUpyeTCs M MoMyYeHHble AaHHbIE CPABHWBAKOTCSA C BEPXHUM (7, U HIKHWAM (7 MPELenamu OMOpHbIX 3HAaYeHUH,
HaHECEHHbIX Ha puUcyHKe F.1 nuHuamm.

Ecnu Habntogaemoe 4Mcno YacTuy .+ nonagaer B 0bnacTb Bbille BEPXHEN NMHWKU, TO OTOOP Npobbl B AaHHON TOYkKe
npekpaLLalT 13-3a HeCOOTBETCTBUS YMCTOThl BO3ayXa 3a4aHHOMY Kraccy.

Ecnu Habnogaemoe 4ncno YacTuy, ¢+ nonagaeTr B 0bnacTb HWKE HWDKHEW NUHUK, TO oTOop Npolbl B AaHHOW TOYKe
npekpaLLalT 1M3-3a COOTBETCTBUS YNCTOTLI BO34yXa 3afaHHOMY Kraccy.

Ecnn Habntogaemoe 4mcno vacTtu + nonagaert B obnacTtb MexXgy BEpXHEN U HDKHEN NUHUAMMU, TO OT60p I'Ip06bl
cnengyet npoaoiixXnTb.

Ecnu Habnogaemoe ymMcno vactuy ¢ paBHO unu meHble 20 npu =20, T.e. He nNepecekaer BEpPXHEN NUHUW, TO
YMCTOTA BO3yXxa NOMELLEHUSI COOTBETCTBYET 334aHHOMY KrnaccCy YMCTOThI.

F.3.3 TabnuyHbI MeETOA CpaBHEHUSI

B tabnuue F.1 npeacTtaBneH MeToq OLEHKN Pe3yNibTaToB, SKBMBANEHTHbIN rpaduyeckoMy METOAY M OCHOBaHHbIN Ha
ypaBHeHusix F.1-F.2. Bpewms ;, paBHoe 1,0000, Heobxogmmo gns otbopa npobbl, cogepxawen 20 4YacTul 3agaHHbIX
pasMepoB A5 OAHHOMO Kracca npy MakCUMaribHO AOMyCTMMOWM KOHLeHTpauun vactud. B ctonbuax 1 u 3 npuBegeHsl
00NV BPEMEHM OT 3TOr0 3HaYEHUsI.

[ nsa nocnegoeatenbHoro otéopa nNpob ¢ ucnonb3oBaHneM Tabnuubl F.1 paccunTbiBaeTcs Bpemsi, Heobxoaumoe ans
otbopa 20 YacTul nNpy MakCUMarbHOM KOHLEHTpauuM 4acTul, 3afaHHbIX pasMepoB ASis1 AaHHOro Kracca. OTo Bpemsi
YCNOBHO npuHumaetcs 3a eguHunuy (:=1,0000) n no Tabnmue F.1 OTHOCWTENBHO HEro ONPeaEensatoTCa AO0NM BPEMEHN ;.
Mpn oTbope Npobbl PErMCTPUPYETCS YNUCMO YacTuL, B 3aBUCUMOCTWU OT BpeMeHn. dDakTndeckoe Bpemsi oTbopa npobbl
BO34yxa C onpeaeneHHbIM YMCITOM YacTuL, CPaBHUMBAETCS CO 3HAYEHUSIMU BPEMEHM, NpeacTaBreHHbIMM B cTonbuax 1 u
3.

Ecnu Bpemsa otbopa npobbl ¢ AaHHBIM YMCIIOM YacTuL, MeHblle WnW paBHO NpeAcTaBrieHHoMy B cTonbue 1, To
0oT60p NpobLI NpekpaLLaloT M3-3a HECOOTBETCTBUS YNCTOThI BO34YyXa 3a4aHHOMY Kraccy.

Ecnun Bpems oT6opa npobbl C AaHHBIM YMCIIOM YacTul, Gonblue npeacTaBneHHoro B ctonbue 3, To ot6op npobbl
npekpaLlaoT BBUAY COOTBETCTBUS YUCTOTLI BO3OyXa 3aiaHHOMY Kraccy.

Ecnn Bpemsi otbopa npobbl HaxoguTCs MeXay 3HaYeHUsMM, YkasdaHHbiMM B cTonbuax 1 m 3, To oTtbop npobbl
npogosmkatoT. Ecnn otbop npobbl Nnpogomkaercsa 4o 21-ro 3HavyeHnst 4onm spemeHn (B ctonbue 1) n HA 0gHO 3HaYeHue
Habnogaemoro yncna Yactuy, (U3 ctonbua 2) He NosABMNOCH paHbLLE COOTBETCTBYIOLLEN A0NM BpeMeHu (U3 ctonbua 1),
TO YMCTOTa BO34yXa COOTBETCTBYET 3aaHHOMY Kraccy.
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