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Mpepucnosue

Llenn n npuHumMnel ctaHgapTu3aumn B Poccuiickoin ®efepaunn ycTaHoBNeHbl PegepanbHbiM 3aKOHOM
0T 27 gekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnaa NpUMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CTtaHpapTusauums B Pocculickoli ®eaepayumu.
OCHOBHbIE MOMOXEHNA»

CeefieHus 0 CTaHgapTe

1 PA3SPABOTAH ®epaepasnbHbiM rocyapCTBEHHbIM YHUTApPHbIM Npeanpusatnem «Bcepoccuiickunii Ha-
YUYHO-MCCNefoBaTeNbCKUiA WHCTUTYT  (PU3UKO-TEXHUYECKNX " PaguoOTEXHUYECKUX  U3MEPEHUI»
(eryn «BHUNOTPU») denepanbHOro areHTCTBa No TEXHUYECKOMY peryimpoBaHuio u Metponorun n dege-
pasibHbIM rocyJapCTBEHHbIM YHUTaPHbIM npeanpusatnem «OpgeHa Tpyaosoro KpacHoro 3HameHun Hay4vHo-uc-
cnefoBaTeNbCKUin hn3UKO-XUMUYECKUA MHCTUTYT uMmenn J1.49. Kapnoa» (®ryn HAPXN um. /1.4. Kapnosa)
ockopnopauun «Pocatom»

2 BHECEH YnpasneHuem metponorum ®efepasibHOro areHTcTea no TeXHMYecKomy perynpoBaHuio n
MeTposorum

3 YTBEPXAEH W BBEAEH B AEWCTBWE [pukasom defnepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuio n metponoruv ot 13 gekabps 2011 r. Ne 1084-cT

4 BBEJEH BIMNEPBbIE

NHopmaLms 06 U3MEHEHUSIX K HACTOSILLEMY CTaHAapTy Ny6AUKYeTCs B €XerofjHo U34aBaeMoM WH-
¢hopmaLmoHHOM ykasaTene «HaunoHanbHble CTaHA4apThl». T€ KCT U3MEHEHWIA U NONPABOK — B eXeMecsau-
HO M3faBaemblX MHDOPMALMOHHBIX YKasaTensix «HaunoHanbHble cTaHAapThi». B ciyyae nepecmoTpa
(3aMeHbl) UM OTMEHbI HACTOSALLEr0 cTaHAapTa COOrMBBTCTBYIOLL €B yBeAOMIeHue 6yaeT ony6nMKoBaHo
B €XEMeCSAYHO N34aBaeMOM UH(hOPMaLMOHHOM Yka3aTene «HaunoHanbHble cTaHgapTbl». COOTBETCTBY-
owas nHchopmaums, yseoMneHne U TeKCThl pa3mellanTcs Takk e B UHPOPMaLNOHHON cucTteMme obLyero
nosib30BaHNA — Ha ouLManbLHOM caiiTe ®efepasibHOr0 areHTCTBA N0 TEXHUYECKOMY PEFY/IMPOBAHNIO U
MeTpPOnorum B ceTn MIHTepHeT

© CrtaHgapTuHopm. 2013

Hacrosawuii ctTaHAapT He MOXET GbITb NMOTHOCTLI0 MU YACTUYHO BOCNPOU3BEEH, TPaXXMPOBaH U pac-
MPOCTPaHEH B kayecTBe OhMLMANbHOIO U3fanns 6e3 paspelleHuss ®efepasbHOro areHTCTBa No TeXHUYEeCcKo-
MY peryMpoBaHuio U1 METPOIOrim
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HAUWOHANBbHBIN CTAHOAPT POCCUMCKOWMW OSGEALEPALUNMN

FocypapcTBeHHas cuctema obecnevyeHns efuHCTBa U3MepeHuii
AVCMEPCHbIN COCTAB FA30BbIX CPE[

OnpepenexHne pasMepoB HAHOYACTUL, MOTOAOM AN Y3NOHHON CNEKTPOMeTpUn

State system for ensuring the uniformity of measurements. Disperse composition of gas atmospheres.
Determination of nanoparticle size by diffusion spectral analysis

Jata BBegeHna — 2013—01—01

1 O6nacTb NpUMeEHeHUs

HacTosiwumii ctaHgapT pacnpoCcTpaHseTca Ha MeTo onpeaeneHuns pasmepoB HaHOYacTuUL, B Avana3oHe
oT 540 200 HM B ra3oBbix cpegax no koaduruneHTy nx guddysmn.

MeToA NpyMeHsIoT 419 aHanm3a aspo3oseli C 04HOMOAa IbHbIM pacnpeeneHMemM YacTuL, no pasmMepam.

MeToA peanusyeTcs C NOMOLLbI0 aHA/IM3aTOPOB, OCHOBHbLIM 3/IEMEHTOM KOTOPbIX SBASIETCS MHOTOCTY-
neHyartas gudgysmoHHan 6atapes CeTOYHOro Tuna AN pasfesieHns aspo30/ibHbIX YacTuUL, Mo pa3Mepam.
Kaxpas cTyneHb Anddy3noHHo 6atapen npeactaBnseT co6oil Habop ¢ pasIMYHbLIM YMC/IOM MPOBOOYHbIX
CETOK.

CTtaHpapT He ycTaHaB/MBaeT KOHKPETHbIX METOAMK U3MEPEHWIA pasMepPOB YacTuL, B KOHKPETHbIX raso-
BbIX Cpefax.

2 HopmaTtuBHbIe CChIJIKK

B HacTosleM cTaHgapTe UCMONb30BaHbl HOPMATUBHBIE CCbISIKM Ha cnefytoLune cTaHaapTbl:

FOCT P NCO 5725-2—2002 To4HOCTb (NPaBuIbHOCTb U NPELN3NOHHOCTbL) METOA0B U Pe3y/1bTaToB U3-
mMepeHuii. YacTb 2. OCHOBHOV MeTo/ onpejesieHns NoBTOPSAEMOCTH U BOCMPOM3BOANMOCTM CTaHAAPTHOIO Me-
ToAa M3MepeHui

FOCT P 51251—99 ®dunbTpbl 04UCTKM Bo3adyxa. Knaccudukaumsa. Mapkuposka

FOCT 12.1.005—88 Cuctema ctaHgapToB 6e3onacHoctu Tpyga. O6Lline caHuTapHO-TUrMeHn4yeckue
TpeboBaHusA K BO34yXy paboyeil 30HbI

FOCT 12.1.007—76 Cuctema ctaHAapToB 6e3onacHocTu Tpyaa. BpeaHblie BelwecTsa. Knaccudukaums
n obwue TpeboBaHNa 6e3onacHoOCTH

FOCT 12.1.044—89 (MCO 4589—84) Cwucrtema cTaHgapToB 6e3onacHocTu Tpyga. [MoxapoB3pbl-
BOOMAaCHOCTb BelLecTB U maTepuanoB. HomeHknatypa nokasaTesnei n MeTofbl WX onpegeneHns

FOCT 12.4.011—89 CucTema cTaHgapToB 6e3onacHocTu Tpyga. CpeAacTBa 3awvTbl paboTaroLimXx.
Obuwwe TpeboBaHusA 1 Knaccudukaums

FOCT 32—74 Macna TypbuHHble. TexHu4eckme ycnosus

FOCT 8728—88 lNnactudukatopbl. TEXHUYECKME YC/IOBUSA

FOCT 6613—86 CeTkn NPOBO/IOYHbIE TKaHble C KBaApaTHbIMU sueiikamu. TeXHUYeckne ycnosus

MpunmeyaHue — MNpy NONb30BAHUN HACTOALWMUM CTAHAAPTOM Lenecoo6pa3Ho NPOBEPUTL JeliCTBUE CChINOY-
HbIX CTAHAapPTOB B MH(POPMALMOHHOW cucTeme o6LLero NoNbL30BaHMA Ha ouLManbHOM caiite ®efepanbHOro areHTcTBa
No TeXHWYECKOMY PerympoBaHui0 U METPOIOrMn B CeTU VNHTEPHEeT WM No eXeroAHo usgasaeMomMy MHpopMaynoHHOMY
ykasatento «HauuoHanbHble CTaHAapTbi», KOTOPbI ONy6MKOBAH NO COCTOAHMIO HA 1 siHBaps Tekylero roga, 1 no cooT-
BETCTBYIOLWMNM €XEeMECAYHO N3faBaeMblM NH(OPMALMOHHBIM yKasaTenam, ony6/MkoBaHHbIM B Tekywem rogy. Ecnm ccbl-
NOYHbI cTaHAapT 3aMeHeH (M3MeHeH), TO NMpu NOMb30BaHWM HACTOALWMM CTaHAAPTOM CneAyeT PyKOBOJCTBOBATbLCHA
3aMeHALWUM (M3MEHEHHbIM) CTaHAAPTOM. ECnn cCbiOYHbI cCTaHAapT OTMeHeH 6e3 3aMeHbl, TO NON0XeHNe, B KOTOPOM
[laHa cCblflka Ha Hero, NPUMEHAETCA B YacTu, He 3aTparusalolieid 3Ty CCbInkKy.

N3paHue ouumanbHoe
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3 TepMuHbI 1 onpeneneHnsn

B HacToslLieM cTaHAapTe NpYMeHeHb! Ciefylolime TepMUHbI C COOTBETCTBYIOLMMU OnpeaeeHUsaIMu:
31
aucnepcHas cuctema: Cuctema, cocTosiLas 13 AByx unm 6onee as (Ten) ¢ CUILHO Pa3BuUTOl NoBepX-

HOCTbIO pasgena mMexay HAMMU.
(FOCT P 51109. ctaTbs 5.6)

3.2

AvncnepcuoHHan cpega: HenpepbiBHas asa B AMCNEPCHON cucteme.
[FOCT 16887, ctatbs 2}

3.3

aspo30/b: [IMcnepcHble CUCTEMbI, COCTOSLLME U3 MESIKUX YaCTHL, B3BELIEHHbIX B BO3AYLUIHOA UKW raso-
06pasHoii (ancnepcuoHHo)cpeae.

[FTOCT P 51109. ctaTba 5.11]

3.4 mMoHOoAMCcnepcCHbIli aapo30/b: A3p030/b, COAEPXaLluii YacTuLbl TOMIbKO OJHOr0 pasmepa.

3.5 nonuancnepcHbinl aapo3o/b: A3po30/b, COAEPXKaLLUl YacTULbl pasHbIX pasmMepos.

3.6 HaHouyacTuua: TBepabli, XNAKUA UM MHOroasHbll 06bEKT, B TOM YMC/Ie MUKPOOPraH13Mm, pasme-
pom meHee nnun pasHbIM 100 HM.

3.7 pa3mep HaHouyacTuubl: nameTp cdepbl, KOTOpas B KOHTPO/IMPYIOLLEM NPU6ope AaeT OTK/INK, paB-
HbIVi OTKVKY OT OLleH1BaeMOoVi HaHo4acTuLbI.

3.8 cueTHasa KoHUeHTpauus: Yucno yacTuy, B eanHuLe o6beMa ANCNEPCHON CUCTEMbI.

3.9 pacnpegeneHune yacTul, No pasmepam: 3aBUCHMOCTb CHETHOM KOHLLEHTPAaLIMM YacTuIL, OT UX pasmepa.

3.10 koadhdpuumeHT Nnpockoka: MapameTp cTyneHn Anddy3noHHON 6aTapeun, onpegensemblii kak oT-
HOLLEHWE CYETHON KOHLEHTpaLMn aspo30/s 40 W NOC/e ero NPOXOXAeHUs Yepes CTyMneHb.

4 CyuwHOCTb MeToAa U3MepeHuii

CyLHOCTb MeTofa cocTouT B onpegeneHnn koaddurunernta guddysmm D aspo30abHbIX YacTul, no ns-
MEepEeHHOMY 3HauYeHU0 Ko3dhduumeHTa nx npockoka P(n) yepes cTyneHs Anddcpy3noHHol 6aTapen, cogepxa-
LY N CeTOoK, Npu YC/MOBUU W3BECTHONM 3aBUCMMOCTU KO3(hdMLUMEHTA MPOCKOKa 4vacTul, onpefeneHHoro
pa3mepa OT umMcna CeTok.

TeopeTnyeckne 3aBUCMMOCTM KO3ddhMLMEHTa NPOCKOKa OT Yncna CEeTOK A9 MOHOAUCIEPCHBIX 1 NOu-
[AVCNepCHbIX aapo3oseli NpeAcTaBieHbl B NPUIOXeHUn A.

KoadhchuumeHT gudpdpysmnm ceasaH ¢ KoadpduumeHToM npockoka hopmyno

D=2

L AJ @

roe V— niMHenHas ckopocTb aspo30/1a vepes AndpysnoHHy 6aTapeto;
r— pajuyc npoBOJIOKMN, U3 KOTOPOI COTKaHbI CETKU:
P(n) — koadhdpmumeHT npockoka, paBHbiii C/CO, rae Q, u C — cyeTHas KOHLEeHTpaLuus YacTul, B a3po30/ie Co-
OTBETCTBEHHO [0 W NOC/e NPOXOXAeHNs ero Yyepes andy3noHHylo 6atapeto;
M — YMCNO CETOK;
A — amnupuyeckas KOHCTaHTa.
3aBMcMMoCTb Mexay koadpduuneHTom anddysnn n pasmepoMm aspo30/ibHON YacTulbl ONUCbIBaETCA
ypaBHeHneM KaHHuHrema — MwunnekeHa

0 . frrl+a,(2/;d) +a2(2/tf) e 2)
3mcr

rae K — nocTosiHHast bonbumaHa;
T — TemnepaTypa aspo3oisi;
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L — KO3(h(pMLUEHT ANHAMUNYECKOI BA3KOCTU AUCMNEPCUOHHON cpefbl;
d — pasmep aspo30/bHOI YacTuLbl;
| — cpegHsAa anvHa cBo60AHOr0 npobera YacTuubl;
a,, a2 a3— noslyamnupuyeckme KOHCTaHTbl, paBHble COOTBeTCTBEHHO 1.25; 0,42; 0,87. ANroputm peLueHuns
ypaBHeHusA (2) 0OTHOCMTENbHO pasMepa YacTul, MOHOAMCNEePCHOro aapo3o/1s NpuUBeLeH B Npuso-
XeHun B.

B cnyvyae nonugucnepcHoro aspo3osns KoauLMeHT NPpoCKoKa 3aBUCUT OT OYHKLUKM pacnpefeneHuns
asp030/IbHbIX YacTul, N0 pasMepam, B KayecTBe KOTOPOIM MCNOMb3yT pas/inyHbie MOAESbHbIe (DYHKLUN.
AHanu3 nonnancrepcHoOro aspo3ons C npuMeHeHvem AnddysmoHHON H6aTapen NpPoBOAAT Ha OCHOBE ram-
Ma-pacnpegeneHus f(x) ¢ nepemeHHoli x. paBHoi O23, rae koachuuneHT anddysnm D cBA3aH ¢ pa3Mepom
YacTuupbl ypaBHeHUEM (2).

5 OnucaHune cpenctBa U3mepeHui

51 CpefcTBO U3MepeHuii, peanunsytouiee metogd Anddy3MOHHON cnekTpomeTpun, — ANt y3NOHHbIA
a3p030/1bHbI aHaIM3aTop — JO/KHO BK/IOYaTh B Ce6S crefytoline OCHOBHbIE KOMMNOHEHTbI:

- AU AdY3MOHHYI0 6aTapeto;

- YCTPONCTBO A8 YKPYMHEHUS HaHOYacTuUL;

- CPefCTBO U3MEepPeHNii CYETHOW KOHLeHTpauuu,

- pacxogomep;

- 610K c6opa 1 06paboTkn AaHHBIX.

Ha pucyHke 1 npuBefeHa TUNMYHaa cxema cuctemMbl Andy3smoHHoOro aHanmsaTopa.

1— pndhdysnoHHas 6aTapes; 2 — ycTpONCTBO Ar.f YKPYNHEHWA MaHoyacTul; 3 — Cpe/ACTBO U3MEPEHNI CUETHO KOHLEeHTpayuu.
4 — pacxopgomep. 5 — 6nox c6opa u 06paboTKN AaHHbIX: V,. Yr. u3. v4. Vj. vt — knanaHsbl

PucyHok 1— TunuyHasa 6nok-cxema AndPYy3MOHHOTo aspo30/IbHOro aHannsartopa
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5.2 OnucaHne KOMNOHEHTOB

5.2.1 AnddysnoHHasa batapes

5.2.1.1 Ctynenun anddy3noHHON 6aTapen f0/HKHbI OCYLLECTBAATL Cenapauunio aapo30sibHbIX YacTul, no
pasmepam.

5.2.1.2 Kaxgasa cTyneHb fo/MKHA UMETb BbIXOA A8 A0/IN a3p030/18, 0TO6paHHON et U3 aHann3npyemorn
npoobI.

Pa3mep 0To6paHHbIX CTYMEHbIO HACTUL, 3aBUCUT OT YNCNA YCTAHOB/IEHHbIX HA HE CETOK, a Takxke OT CKO-
pocTn NoToKa aapo30/A B Andpy3noHHol 6aTapee. Bbi6op uncna ctyneHel n CeTOK AO/MKEH OCYLLECTBNSATLCA
B 3aBMCUMOCTU OT TpebyeMoro guanasoHa nsmepeHunin pasmepos YacTtuy,. [11s aHanv3a aspo3ons ¢ pasmepa-
My yactuy, ot 5 o 200 HM pekomMeHAyeTCs NMPUMEHATb ANddY3NOHHbIE aHaNU3aTopbl C NATUCTYNeHYaTol
Anddpy3noHHoli 6aTapeeli c HabopaMu CETOK corslacHo Tabamue 1 npyv 06beMHOM CKOPOCTM NMOTOKa a3po30-
na 1vam 2 aM3IMUH.

Ta6nuuye 1

Homep ctyneHu 1 2 3 4 5
Yucno ceTok CTyneHu, wrT. 3 6 12 24 48
Pa3mep oT6MpaeMbiX CTYNEHbI YacTul, HM 5 10 50 100 200

5.2.1.3 O6bemHasi CKOpoCTb NOTOKa a3po30/a B AMdy3n0oHHO 6aTapee f0/KHa oNpeaensaTbes U co-
XpaHATbCA HEM3MEHHOI C NOrpeLlHOCTbIo B Npedenax + 5 % B npouecce n3mepeHns. BnvsaHue ckopoctn aspo-
30719 Ha TOYHOCTb ero cenapauuu no pasmepam B Anddy3n0HHON 6aTapee onnucaHo B NpuIoXeHun B.

5.2.1.4 Ounbdy3noHHbI a3po30/bHbIi aHaNn3aTop AO/HKEH MMETb aBTOMATUYECKYHD CUCTEMY nepe-
KNIOYEHWUI A NOTOKOB AN5 NMPOBELEHNSA U3MEPEHUI Ha KaXAO0MN CTyNeHu.

5.2.1.5 CeTKy [O/MKHbI 6bITb YCTAHOBNEHbI NEPNEHANKYNAPHO K MOTOKY a3apo30Nsi.

5.2.1.6 TeuyeHue aHann3npyemoi Npobbl OT TOUKV NOCTYNEeHNS 0 AN dY3NOHHYI0 6aTapero [0 Bbixoda
U3 Hee [0/HKHO 6bITb TaMUHAPHbLIM.

5.2.1.7 CeTKku, ucnosbsyemble AN pasfesieHns aspo30/bHbIX YacTULl, AO/KHbI COOTBETCTBOBATL Tpe-
6oBaHnam FOCT 6613. B andchysnoHHol 6atapee pekoMeHAyeTCcs UCMoNb30BaTh CETKM HOPMasibHON TOY-
HOCTU C pa3Mepom CTOPOHbI sueiiku oT 0.040 go 0,080 mm no FOCT 6613.

5.2.1.8 Cuctema pacnpegeneHusi noTOKOB A0/MKHA ObITb FepMETUYHON.

5.2.2 YCTpOWCTBO AN1A YKPYNHEHUA HaHOYacTuL,

5.2.2.1 YCTpONACTBO AN YKPYNHEHNA HAHOHYACTULL A0/HKHO 0becneunsaTtb YKPYNHEHNE aapo30/bHbIX Ha-
HoYacTuL, 40 pa3MepoB, PErMCTPMPYEMbIX CPEACTBAMU U3MEPEHNI CHETHOWN KOHLLEHTpaLn, MeToL0M KOHAEH-
caumun Ha YacTuuax nepechblleHHOro napa paboyei XMaKocTu.

5.2.2.2 B kauyecTBe paboueil XMaKocTh pekoMeHayeTcs ucnosab3oBatb gnbytundgtanar no FOCT 8728,
AvnoktuncebauvHat no FOCT 8728, TypbuHHble macna no FOCT 32 wnu apyrue XuakocTu.

5.2.2.3 BycTpoiicTBe A5 YKPYNHEHNA HaHO4YaCcTuWL, cneayeT OCYLLeCcTBAATbL KOHTPOIb TemnepaTypbl pa-
604ei XMAKOCTN 1 a3p030/1A C NOrpeLlHoCTbo B npegenax = 1 °C.

5.2.2.4 KoHCTpyKumnsa ycTpolicTBa ANA YKPYNHEHNS HaHOYacTWL, He JOJXHAa fonyckaTb nonajaHus us-
NVLWHel BNnary B NpPO600TO0PHBINA kaHan cpefcTBa U3MepeHuii CHEeTHOW KOHLeHTpaLmmn Bo n3bexaHve c6os B
ero pa6ore.

5.2.3 CpefcTBO M3MepPEHWIi CHETHOWN KOHLEeHTpauum

5.2.3.1 CpefCcTBO N3MEPEHWI CHETHOM KOHLEHTPAL MM [O/MKHO 06ecneynBaTb U3MEPEHUSI CHETHOM KOH-
LleHTpaLmMmn aapo30/ibHbIX YacTul, Ha BxoAe Andy3noHHON 6aTapen v BbiIxode faHHOW CTyneHn ¢ 3ajaHHoi
MOrpeLLHOCTLI0 M0 BCEMY paccMaTprvBaeMoMy Auana3oHy pasmepos.

5.2.3.2 Bbl6op cpeacTBa USMepeHWii CHETHOM KOHLEHTpaLMK cefyeT OCYLLECTB/ATL B 3aBUCMMOCTHY OT
HWXHEeN rpaHuLbl Avana3oHa pa3MepoB aHann3upyembix yactul. PekomeHayeTca Mcnonb3oBaTth B KauyecTse
Taknx CpefcTB N3MEPEHUI CHETUMKM AAep KOHAEHCALMN, B COCTaB KOTOPbIX y)XXe BK/IOYEHbI yCTpPOicTBa A1
YKPYNHEHUSA HAHOYACTUL,, ONTUYECKUE CUETUMKN ANA U3MEPEHNS HAHOYACTUL.

5.2.4 Bnok ynpaBneHus n o6paboTky AaHHbIX

5.24.1 Brok ynpasneHuns n 06paboTkn faHHbIX AO/IXKEH OCYLLECTB/IATL Yrpas/ieHne K KOHTPO/1b 3a Npo-
LLleCCOM M3MEpPEHUS U COCTOSTHNEM AN dY3MOHHOTO a3po30/1IbHOr0 aHannsaTopa, a Takke cbop n npeobpaso-
BaHWe fiaHHbIX.

4
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52.4.2 YnpaBneHue, KOHTPO/Ib 1 06pabOTKy AaHHbIX cnefyeT OCYLLeCTBAATb C MOMOLL b MPOrpaMMHO-
ro obecneyeHns u/mny annaparHoro obecneyeHns Ha nepcoHasbHOM KoMnbloTepe. [lonyckaeTcs NHTerpupo-
BaTb 610K ynpaBfieHnst 1 06paboTku AaHHbIX B aBTOHOMHbI Npu6op AN N3MEPEHUI CHETHON KOHLEHTPaL MK
yacTuu,.

6 YcnoBua namepeHuii

Mpwv BbINONIHEHUW N3MEPEHUIA cnedyeT cobnoaaTth creaylolive yCcioBys, eCNn B pyKOBOACTBaX MO 3KC-
nayaTauum npuMeHsieMblx CPeACTB He yKasaHbl 60/1ee XeCcTKMe YCNOBUA NPUMEHEHNS:

- TemnepaTypa okpyxawuero Bodgyxa (20 + 10) °C;

- BfI@XHocTb OT 30 % fo 80 %;

- faBneHune ot 84 go 106 kMa;

- B 30He pa3melleHns Andpy3MOHHOro aspo30/bHOr0 aHann3aTopa A0/HKHblI OTCYTCTBOBATb MEXaHu-
yeckue Bnbpaunn ¢ yactotamu go 30 'y v aMnAuTyaoin BUGponepemellexuii 6onee 0.75 mwm;

- HanpshkeHue nutatoueii cetn 230 B (*®@0%).

7 TpeboBaHusa 6e30MacHOCTH

7.1 KBbINO/IHEHNIO N3MEPEHUIA C NOMOLL b0 AN Y3NOHHOTO a3p030/1bHOr0 aHa/IM3aTopa AonycKalTCca
nvua, npoweawne NHCTPYKTaxX Nno TexHWKe 6e30nMacHOCTY M A0NYLEHHble K paboTe C 3/1eKTPOTEXHNYECKMMM
nsgenuamu go 1000 B, umetowmne kBanmukaumoHHy0 rpynny no anekrpob6esonacHocTn He Huxe lll, a Takxke
npoLleaLvie NHCTPYKTaX No TexHnke 6e3onacHocTn npu paboTe € Na3epHbIM U3NyYEeHNEM.

7.2 Tlpuv BbINOSIHEHMN U3MEPEHNI cOGM0Aa0T TpeboBaHNs 6€30MNacHOCTU, YKa3aHHbIe B aKCMyaTauu-
OHHOW fOKYMeHTauun Ha Andy3nOHHBIR aspo30/bHbIA aHanmsaTop.

7.3 Tpy ncnonb3oBaHUW A5 HACbILEHNSA a3po30/s B kauecTBe paboyein xugkoctn gnbytundranarta,
avoktuncebauymHata wam Typ6uHHOrO Macna Heobxogumo cobnwogatb Tpe6osaHus [OCT 12.1.005,
FOCT 12.1.007, FOCT 12.4.011 n FOCT 12.1.044 pna paboT C MOXapoB3PbIBOONACHLIMUA U BPefHbIMU
BellecTBamu.

8 TpeboBaHMA K a3p0o30/bHOI Npobe

A3p030/bHasA Npoba He Jo/HKHA CoaepXaThb Kane/ib Macna, Bofbl U KPYMHbIX 4acTul,. [/15 ee 0UMCTKM pe-
KOMeH/lyeTCsl UCMo/b30BaTh MMNAKTOPbI.

9 Mopsanok NoAroTOBKM M MPOBEAEHUA N3MEPEHUIA

9.1 MoproToBKa 1 NpoBefeHVe N3MePeHWI BKIIOYAET cneayoLme atansl.

a) npoBepka paboTbl Bcex yacTei AN Py3MOHHOIo a3apo30/IbHOIo aHaAM3aTopa;

6) npoBepka hoHa B Npo6OOTOOPHON cucteme B AU Y3NOHHOM a3p030/1IbHOM aHann3aTope;

B) M3MepeHue n obpaboTka AaHHbIX.

9.2 Mpwu nposepke paboTbl AU dY3MOHHOIO aapo30/IbHOr0 aHanmnsaropa Heob6xogumo y6eanTbcs B
npaBnIbHOCTW perncTpauuy napaMmeTpoB BCEX KOHTPOAUPYIOLWMX cUCTEM (CKOPOCTb NOTOKa, TeMnepaTypa u
T. M.), BO3MOXHOCTM nofcyeTa YacTul,.

9.3 ®0oH B Npo600T60pHOI cucteme ANdyY3NOHHOr0 a3po30/1bHOMO aHanm3aTopa A0/MHKEH ObiTb He 60-
nee 10 cm 3. MNpoBepKy hoHa pekoOMeHAYeTCs NPOBOANUTL NPU YCTAHOBKE Ha BXoae AU y3noHHo 6aTapen
BO34YLUHOro hunbTpa BbicOKOW achdpekTnBHOCTM 0T H13 o H14 knacca no FOCT P 51251. Mpu npeBbilLeHnn
dhoHa cnefyeT NPoBOANTL O4MCTKY NPOBGOOTOOPHOIR CUCTEMBI C MOMOLLbIO YACTOTO BO3AyXa (He cofepxallero
B3BELUEHHbIE YaCTULbl).

9.4 V3mepeHune 1 06paboTka AaHHbIX BKIOYAET cnegytolime aransbl:

- N3MepeHUsi CYETHbIX KOHLEHTpaLuuii Ha Bxoge anddy3noHHo 6aTapen ([0 CETOK) U Ha BbIXOAE Kaxk-
[0l CTyneHn, COXpaHeHne AaHHbIX;

- nporpammHasi 06paboTka NosyYeHHbIX AaHHbIX (BbluMcneHne K03 UL MEHTOB NPOCKOKOB A5 KaX A0
CTyneHu, onpegesneHune koapuuneHTa auddysumn D npu ycroBrum N3BECTHOM 3aBUCUMOCTU KO3hduLmeHTa
MPOCKOKa YacTuL, onpefeneHHoro pasmepa oT unmcna CeTok, pacyeT cpefHero pasmepa vacTu, dop v ero anc-
nepcuu, BblYUCNEHNE 3HAYEHUI A CHETHOM KOHLLEHTpaL MU YacTuL, COOTBETCTBYIOLLMX pa3mMepoB).
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10 MpaBuna ohopmMeHNa pe3ynbTaToB U3MEPEHNIA

OTueT 06 N3MepeHNaX JOMKEH BKIOYATb pe3y/ibTaTbl U3MepeHuii — cpefHuii pasmep yactuy, dept avc-
nepcuto. a Takke pekoMeHAyeTCs ykasbiBaTb C/ieAyoLLyo Hopmaumio:

- naeHTudmkaymo A dy3MoHHOro aspo30/bHOr0 aHasm3aTopa, BKIYas U3roToBUTENS, MOAE/b U
cepwiiHblli HOMep;

- faTy 1 BpeEMS aHa/m3a,;

- TVN aHanM3npyemoro asposons;

- 06bEeMHYH CKOPOCTb NOTOKa a3p0o30/is;

- TemMnepaTypy npobbl a3p030/ia Ha BbIXOAe YCTPONCTBA A1 YKPYMHEHMNSA HAHOYacTuL,;

- YCNOBMWA U3MEPEHWIA;

- [aTy NpoBefileHNs NoCc/NeHEro UCNbITaHUsl Ha TEPMETUYHOCTb U CKOPOCTb YTEUKN.

11 OueHKa HeonpeaeneHHOCTU pe3ybTaToB U3MEPEHNUNA

11.1 OueHKy CTaHAapTHON HeonpeAeieHHOCTN (Npefesbl [JOoNyCKaeMoin OTHOCUTEIbHOM NOrpeLlHOCTI)
pe3ynbTaToB U3MepeHuii pacnpefeneHuns yacTul, no pasmepam cnefyet NpoBoANTb B COOTBETCTBUM C Tpe6o-
BaHWAMY pekomeHgaumii [1] ¢ ncnonb3oBaHMeM 3TaNOHHbIX Mep pasmepa HaHovacTuLl B ra3oBbixX cpegax. B
KayecTBe yKasaHHbIX Mep PEKOMEHAYEeTCA NPUMEHATL AUCTIEPCHbIE CUCTEMbI HA OCHOBE JI0/INCTUPOSILHOIO Na-
Tekca. XapakTepucTUKM Mep W YCNOBUS WX MPUMEHEHUS AO/KHbl ObiTb OnpefefieHbl B TEXHUYEeCKoM
[OKYMeHTauuUn Ha HUX.

11.2 Ecnn Heo6xoAMMa oLeHKa NoBTOPAEMOCTH (CXOAMMOCTU) U BOCNPON3BOAMMOCTN U3MEPEHWIA, ee
ocyulecTtsnsaoT B cootsetcTBun ¢ FTOCT P NCO 5725-2.
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MpunoxexHne A
(cnpaBoyYHOE)

TeopeTnyeckas 3aBUCUMOCTb KOahuymeHTa npockoka
OT Yyncna ceTok B COOTBETCTBUU C pasMepamMy aspo30/ibHbIX YacTul,

A.l1 HapucyHkax A.1un A.2 npeacTaBneHbl TeopeTnyeckmne 3aBUCMMOCTM KO3 ULUMeHTa NPOCKOKA OT YMucna ceTok
A1 MOHOAMCNEPCHONo a3po30/1a ¢ pasmepamu yactuy, ot 540 200 HM.

Koadhchmaokt npoctas P(n)

PucyHok A.1 — TeopeTuyeckas 3aBUCMMOCTb KO3hhpULMEHTA NPOCKOKA a3pP030/IbHbIX YacTul
pasmepamu oT 5 A0 20 HM OT yncna CETOK NMPU CKOPOCTU NoToka aapo3ona 1 amM~MuH

Keadhdmpaen npocmxsa P(n)

PucyHok A.2 — TeopeTuyeckas 3aBUCUMOCTb KoadhhuLmeHTa Npockoka yacTul, pasmepamu
oT 50 g0 200 HM OT YyMcna CeTOoK NpU CKOPOCTU NOToKa a3po3ona 1 aAM*/MUH

A.2 Ko3(hpuuyMeHT Npockoka YacTul, NOAUAUCIEPCHOTO a3po30Ns C OJHOMOAANbHLIM pacnpejesieHnemM 3aBucuT

OT yncna ceTok cTyneHu andy3noHHoii 6atapen n Buga MyHKLUN OAHOMOAANBHOMO pacnpejefieHnsa yactuy no pasme-
pam 1(d). xapakTepusyLweincs cpegHUM pa3mepomM yacTtuy, W WWPWHOW pacnpegenenunsa ng. Ana onpenenerns yHk-
uun f(d) BBOAAT 4ONONHUTENBHYIO (DYHKLMUIO raMma-pacnpefeneHuns ¢ nepemMeHHon X. paBHoi O M (cMm. pasgen 4)
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f{x) =JiLx- 'e ‘X (A.1)
<r>

CpefHee 3HayeHne <x> W WKUPUHA pacnpefeneHns axcBsA3aHbl C pacyeTHbIMU napamMeTpaMu 7 U X COOTHOWEHUS
(A.1) dbopmynamu

<X>=—. 0 (A_Z)

MapameTpbl X 1y paccunTbiBaloT no popmynam

X* — (A.3)

n, 1
(ws!

>»-1 1nP(n,) (A.4)

N+\P(n2) ~ -\ -1

roe P(n,) n P(n.J — ko3 huUUMEHTHI NPOCKOKOB CTyNEHE C YNCAOM CETOK /1, U NTF:
o L 12rv)33
)-0— 6e3pa3MepHblii napameTp raMma-pacnpefeneHuns, paBHblif----- el
Pa3mep yacTuy kak pyHKLMI0 OT X onpeensatoT no popmyne (2). rae koadhduuneHT guddysmmn D 3aMeHA0T Ha 3Ha-
YyeHue x. paBHoe O33.
Ha pucyHkax A.3. A.4. A.5 npeacTaBneHbl QYHKLUM pacnpefeneHns yacTuy nonmaucnepcHoro asaposons f(d) c pas-
Mepamun oT 540 200 HM 1 COOTBETCTBYOLLME TEOPETUYECKME 3aBUCUMOCTU KO3 (PULIMEeHTa NPOCKOKa OT Yncna ceTok and-
dy3noHHOW 6aTapeun P(n).

DYHKUMA N0TNOATN PACTIPAOANSHUS MO PALL APSH
KoaddmuymenT pocnoxs P(n)

a) ®yHkuusa f[d) 6) ®yHKuua P(n)

PucyHok A.3 — TeopeTnyeckasi 3aBUCUMOCTb KO3(hpuLumMeHTa NPOCKOKa OT Yncia CeTOK ANA YacTtuy,
pa3mepamMu 10 HM M OTHOCUTENbHON WHUpKUHOI pacnpegenenns yactuy ot 0,1 go 1.0
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KaHuwmpmuma «anu

Y«MO (W OKA

6) ®yHkuynsa P{n)

PucyHok A.4 — TeopeTuyeckas 3aBUCUMOCTb KO uuMeHTa NPOCKOKa OT YyMucna CeTok NS YacTuy,
pasmepamu 30 HM W OTHOCUTENbHOW WKUPWHOWA pacnpegenenna ot 0.1 go 1.0

KonugHTpeLya UL Krachcpyuu rr npoopu Pfp)
0 10 2D 30 40 5D
Yucno coTtokn
a) ®yHkuma f[d) 6) ®yHkyns A(N)

PucyHok A.5— TeopeTuyeckas 3aBUCUMOCTb KOahuumMeHTa NPoOCKoKa OT YyMucna CeTok NS YacTuy,
pasmepamu 100 HM M OTHOCUTENbHOW WKPUHOW pacnpeaeneHusa oT 0.1 go 1.0
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Mpunoxexnne b
(cnpaBo4yHOe)

ANropuTM pelleHns ypaBHeHna KaHHuHrema—MwunnekeHa
OTHOCUTENILHO pasMepa MOHOLUCMNEPCHbIX a3pP030/IbHbIX YacTul,

Mpu nccnepoBaHun yacTtuy pasmepamun meHee 50 HM ypaBHeHue KaHHuHrema—MunnekeHa npeo6pasyT B
BblpaxeHune

*K T U e'{2lld).
P %r.{nd )

rae O — koadduumneHT anddysun;

K — nocTosHHas BonbumaHa;
T— Temnepatypa a’po3ons:
| — cpefHas gnuHa cBo60oA4HOro npo6era yacTuubl;

d — pasmep aapo30/bHOI YacTuLbl;
U — KO3(hpuUMeHT AUHAMUYECKON BA3KOCTU AUCNEPCHON cpefbl;
B, — NI0/IyaMnupunyeckaa KoHCTaHTa, pasHaa 1,25.

3T0 N03BO/IAET BbIUNCIUTL pasMep yacTul no copmyne

6001 V

rae d — pasmep aspo30/bHOI YacTULbI;

pe3ynbTatoB BbluncneHuii no gopmynsm (2) n (b.1) ot pasmepos

10

K — nocTosiHHaa bonbumaHa:
T— Temnepartypa aspo30/s.
|/ — cpepHAa gnvHa cBob6ogHOro npo6era YyacTuubl;

O — koadhpuuneHT gnddysun.
p — KO3t PULMEHT AUHAMNYECKO BA3KOCTW AUCMNEPCHOI cpeabl;
a, — nonyamaupuyeckas KoOHcTaHTa, pasHas 1.25.

OntarrbHan NopMXcxTb

PucyHok B.1 — 3aBWCMMOCTb OTHOCUTE/IbHOW MOrPeLHOCTH

yactuy

(6.1)

(6.2)

Ha pucyHke B.1 nokasaHa 3aBUCUMOCTb NO-
rPEWHOCTN BbIYNCEHUA pa3mMepoB yacTuy Mo
dopmyne (5.2) OT 3HAYEHWI, paccyMTaHHbIX NO
dopmyne (2) B gnanas3oHe pasmepoB oT 10 ago
200 Hm.

W3 rpachmka Ha pucyHke B.1 BMAHO, 4TO OT-
nuuyne pesynbTaToB BblYMCAEHNI NO hopmynam (2)
n (6.1) He npesbiwaeT 8 % B AnanasoHe oT 10 o
200 um. a gna pasmepa 100 HM cocTaBnseT npu-
MepHO 7 %. 4TO MeHblie OWun6KN, BO3HMKatoL el
13-3a 3KCNepuUMeHTalbHbIX NOrpelwHocTel.

Mpu BbluMCcNeHnn pa3mepoB vacTul Gonee
50 HM C norpewHocTbo OT 2 % A0 1 % cnepyet B
KayecTBe NepBOro NpubGAMxXeHns 6patb 3HaYeHKe,
onpepensiemoe no gopmyne (6.2) n c warom, cooT-
BeTCTBYWOLWMUM TpebyeMoii norpewHocTyn (CM. pucy-
HOK B.1). npn6nunxarbcs K UCXOLHOMY 3HaueHuto O,
BblUMTaA MocnefoBaTeNbHO 3HayeHue Tpebyemoii
norpewHocT u3 nepsoro npuénuxenmna d. Ecnun
TpebyeTcs NOrpewHocTb U3MepeHuss meHee 1 %,
TO HEOOGXOAMMO BbINOMIHUTL HECKOILKO UTepaLuii.
O NOrpewHOCT KOHEYHOrO pe3yibTaTa MOXHO Cy-
AWTb NO nofgcTtaHoBke B hopmyny (2).
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Mpunoxexnne B
(cnpaBoyYHOE)

3aBuUCUMOCTb KOIhuLMeHTa NPOCKOKa a3po30/1bHbIX YacTul,
OT Yncna ceTok B 3@aBUCUMOCTU OT CKOPOCTK aspo30ns

Ha 3HaueHue ko3 uymeHTa NPoOCKoKa aspo30/bHON YaCTULbI ONPEeAEeNeHHOro pasmepa BAUSET U3MEHEHUE CKO-
pocTn aapo3ons B Auddy3nmoHHoH 6aTapee. CneAyeT yunTbiBaTh, YTO BAPbUPOBAHME CKOPOCTH NOTOKA CBA3AHO C N3MEHe-
Huem uucna lMekne, T. €. C UIBMEHEHWEM YC/I0BWIA yNaBNWBaHNS YacTUL BOSOKHAMW ceTkn. CKOPOCTb NOTOKA HE MOXeT
6bITb OYEHb Masoii, KOrAa CKOPOCTb MAKPOCKOMWYECKOTO MEPEHOCA CTAHOBUTCS COMOCTABMMOM CO CKOPOCTbI0 AN Y3UOH-
HOTO MOTOKA, & TAKXKe KOr4a CKOPOCTb MOTOKA NPUBOANUT K BO3HUKHOBEHUIO TYP6YNEHTHOCTH. M03TOMY C TEXHUUECKON TOUKM
3peHUs ONTUMANbHO NMeTb HAGoP AU Y3NOHHLIX 6aTapeii, Hepe3 KOTOPble MOXHO NPONYCKaTb O4WUH U TOT e NOTOK a3-
posons.

Ha pucyHke B.1 npefcTaBneHa 3aBUCMMOCTb KO3 (hpuLMeHTa NPOCKOKA a3p030/bHbIX YaCTUL, ONpeseneHHOro pas-
mMepa OT unc/ia cCetTok B AU (Py3noHHON 6aTapee B 3aBUCUMOCTM OT CKOPOCTM aspos3onis.

KOOAsaOr 4 O o * AT

01

omaL
0 10 20 30
Yronoouwnkn

PucyHok B.1 — 3aBncumocTb koadppuumeHTa Nnpockoka aapo3o/bHbIX YacTul, pasmepom 10 HM oT
yncna cetok a audysnoHHoli 6atapee npu o6beMHbIX ckopocTsax 1. 2. 3 u 4 aMIMUH

Bubnuorpadus

(1] PMI 43—2001 PekomeHfauuu no mexrocyaapCcTBEHHON cTaHgapTusauuun. FocypgapcrtBeHHasa cuctema obecneuve-
HUA eAUHCTBA N3MepeHuii. MprumeHeHne «PykoBOACTBa MO BbipaXeHNo HeonpeAeneHHoCTN nmepe-
HUIA»
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KntoueBble cnoBa: AMCNEPCHBI cocTaB, HaHoYacTMLa, pa3mMep HaHO4YacCTUL, aspo30sb, ANPdYy3noHHas 6aTa-
pes. KoahumumeHT npockoka
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