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BeBegeHve

MpuHATUE 4YeTbipex nepepaboTaHHbIX W OBHOBMEHHbIX CTaHAAPTOB MO KOHTPO/O 3arpsA3HeHuid
MC011171. NC 011943, NCO 16889 n MNCO 4406 npnBesIo KHEO6XOAMMOCTU BHECEHNSA 3HAUNTENBHbBIX N3Me-
HeHwui B chopMy NpeacTaB/ieHNs AaHHbIX MO YPOBHSIM 3arpsi3HEHHOCTU TMAPaB/IMYECKON XNAKOCTY TBEPALIMU
yacTuuamu n xapakrepuctnkam unbTpoB. B C 011171 ycTaHOB/IEH HOBbIV NPOCNEXBaEMbIi METOZ Kanno6-
POBKM CYETUMKOB YacTuy, paspaboTaHHblli HaunoHanbHbiM NHcTUTYTOM CTangapToB n TexHonorun (NIST),
KOTOpbIl 3aMeHAeT MeToA KannbpoBKM CHETHNKOB YacTUL, MO TOHKOAWCNEPCHOW TECTOBOM NbIN W ANA BO34YX00-
ynctutenein (ACFTD)1), ncnonb3yemsblii ¢ Havana 1970-x rr. B pe3ynbTaTe pasMmepbl YacTul, 3arpsa3HuTens,
yKkasbiBaemsble Kak 2, 5,10 1 15 MKM. npeAcTaBnaioT kak npuénnsntenbHo 4,6:6.4:9.8 n 13,6 mkm(c) cooTseT-
CTBEHHO. rae (c) o3HavyaeT kannmbposky no MCO 11171. NC 011943 — 370 cTaHAApPT N0 Ka/IMGPOBKE UHTEpak-
TUBHBIX CYETYMKOB YaCTWL, WUCMOSb3yeMblli, B OCHOBHOM, AN OLEHKM XapakTepuctuk cunbTtpos. B
MHOTONPOXOAHOM McnbiTaHuM unbTpoB nNo MCO 16889. 3amMeHsOLWEM UCX0AHbIA MeTog no MCO 4572,
ACFTD 3ameHeHa Ha cpefHegucnepcHyto TectoByto nbiib UCO (ISO MTD)2), a ansa kannbpoBKM CHETUMKOB
4acTuL, UCMOb30BaH HOBbLIM NpoCcnexuBaeMblii MeTo. 19 HOBOro MeTofa Ka/IMGPOBKM C MOMOLLbI0 aBTOMa-
TUYECKNX CHEeTUMKOB YacTul (ACY) B ICO 4406 k ICO Koay YpOBHS 3arpA3HEHHOCTM TMApaB/IMyeCcKom Xunakoc-
TV TBepAbIMM yYacTuuamu fobaBneHo KnaccuukaumoHHOE YMCAo, COOTBETCTBYKOLLEEe 4Yucay 4vacTul,
pasMepomMm, paBHbIM UK 60/1bLLMM 4 MKM(C). OTU YCOBEPLUEHCTBOBaHUSA NojcyeTa YacTuL, U MeTo0B UCMbITa-
HWI PUNBTPOB OKasanu 3HaunTeNlbHOe BVAHWE Ha AeATeNbHOCTb N0 KOHTPOJII0 3arpsa3HeHHocTn. Cnegyet
OTMETUTb, YTO HY peasibHble YPOBHU 3arpA3HEHHOCTU, HA XapakTepUCTUKN (PUNLTPOB MU UX 3P EKTUBHOCTb
Mo 3aLiuTe HaJeXHOCTN KOMIMOHEHTOB He U3MEeHWINCL. B HacToswem cTaHgapTe paccCMOTPeHa CyTb U3MeHe-
HWIA, NPYYMHA UX BBEAEHUS, BNNSHUE HA YPOBHU 3arpsA3HEHHOCTM U HOMUHA/IbHbIE XapakTepucTukM ounbTpa, a
TaKxe VX nonb3a s NPOMbILLIIEHHOCTH.

"' ACFTD — AirCleaner Fine Test Dust (TOHKoAUCNEpPCHas TeCcToBas Nbl/ib 419 BO3AYX00UNCTUTENEN).
2| ISO MTD — ISO Medium Test Dust (cpegHegucnepcHas TectoBas neiiib UCO).
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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

rMAPOMPUBOJ, OB bEMHbIN

NCO meToAbl NoAcyeTa YacTUL, B rnapaB/iNiyeckomn XnaKkocTu.
CTaHAapTbl Ha KOHTPO/b 3arpA3HEHUA U UCNbITaHUS PUNLTPOB

Hydraulic fluid power. Impactofchanges in ISO fluid power particle counting.
Contamination control and filter test standards

fata BBegeHna — 2010—12—01

1 O6nacTb NPUMeEHeHNs

ABTOMaTMYECKME ONTUYECKNE CHETUMKN YacTULL, B XXMAKOCTU UCMONb3YIOT A1 KOHTPO/IA YPOBHE 3arpss-
HEHHOCTW rMApPaBANYeCKO XXUAKOCTU, ANS ONpefeneHns YNCTOTbI Y3/10B U rngpoarperatos N adpekTUBHOCTH
unbTpoB. B pesynbtaTe 3ameHbl MCO 4402 Ha MCO 11171 (kanubpoBka cueTumkos YacTtuu). MCO 4572 Ha
MCO 16889 (MHoronpoxoaHoe ucnbiTaHne hunbTpoB) n BBefeHns NCO 11943 (kannbpoBka MHTEPaKTUBHbIX
CYETUMKOB YaCTUL,) OXKMUAAN0CH yNYULLEHNE KaYecTBa N HaAEeXHOCTV pe3ynbTaTosB nofgcyera yacTuy, v cnbiTa-
HW DUNbTPOB, a Takke NX NPUMEHNMOCTH B NPOMbILLIIEHHOCTU. O HAKO B CBA3M C NepeonpegeneHnemM pasme-
POB YaCTUL, M UICNOJIb30BAHMEM HOBOW TECTOBOW MbINN AaHHbIE 06 YPOBHSX 3arpsA3HEHHOCTM TMAPaBANYECKON
XUOKOCTU U XapakTepucTukax cunbtpa 6yayT no-ApyroMmy npeacTtaBnAaTbCA U MHTepnpeTuposatbecs. ITn
N3MEHEHUSA PACCMOTPEHbI B HACTOSALLEM CTaHJapTe.

2 lpeabicTopud

2.1 ToHKoAucnepcHasi TecToBas Nbifb 4515 UILTPOB BO3ayXa

MepBoHayanbHo ACFTD Bbinyckanu napTusamMm B komnaHun General Motors (otaen Ceueil 3axuraHus).
ACFTD nonyyanu nytem c6opa nbl/iv B onpefeneHHomM paiioHe wrata Apu3oHa, pasmesib4eHuns ee B LapoBoii
MenbHuLe 4715 NONyYEeHUs O4HOPOAHOrO pacnpejeneHns yactul, no pasmepam, Bkoyas pasmepbl Nnpudansmu-
TenbHo oT 0 A0 100 MKM. [laHHbIE O pacnpegesieHun YacTuy, no cpegHnM o6 bemam B kaxaol naptum ACFTD,
NoJTly4eHHble IMBGOC NOMOLLbIO POSIMKOBOTO aHannsaTopa, IMbo MeTo40oM asepHoit andpakuymmn, npuaaranucs
K KynieHHbIM o6pasuam. B 1992 rnponssoactso ACFTD 6b110 npekpatleHo.

M3-3a 0THOCUTE/IbHO OHOPOAHOrO pacnpegeneHuns yactul, no pasmepam ACFTD vcnonb3osanu ans
kannéposkn ACY no NICO 4572, ncnonb3yembix B TMAPaBANyeckux u apyrux cuctemax. Bemay HenpasunbHol
dopmbl YacTuu kBapLiesoii nbiav. ACFTD cunTany npefctaBUTenbHON AN YacTul, 06HapyXnBaemMbixX B TUMNO-
BbIX rmgpasnnyecknx cuctemax. B NCO 4402 nprBefeHo pacnpegeneHune yactuy no pasmepam gnsa ACFTD.
OCHOBaHHOE Ha flaHHbIX, MO/TYYEHHbIX C MOMOLL IO ONTUYECKOTro MUKPOCKONa B KoHLe 1960-x r. B To Bpems cTa-
TUCTUYECKUI aHann3 HeoAnHakoBoCcTU nNapTuit ACFTD He nposoaunun. Mo3xe 6blin 06HapyXeHbl pasnnyms
Mexay onybimMkoBaHHbIM pacnpejesieHneM YyacTuy, No pasmepam u feiicTBUTENbHbIMW pacnpefeneHnsiMm
yacTuu, no pasmepam BrocsegosartesibHbIX NapTuax ACFTD. 3Tn pa3nuuunsa ssnsaoTcA 3HaYMMbIM UCTOYHUKOM
HeoAMHaKoBOCTU pe3y/ibTaToB nojcyeTta yacTuL,.

2.2 KanubpoBka CUETUMKOB YacTuL, C UICMOSIb30BaHNEM TOHKOANCMNEPCHOW TECTOBOW MNbln AN
(hMNbTPOB BO3ayXxa

CunTaloT, 4To NoACcYeT YacTUL, ABNSETCA OCHOBOM NPOrpamMm no KOHTPO/Ito 3arpssHeHns. ACH ncnonb3y-
10T 4719 MOHUTOPVHIA YPOBHEN 3arpA3HEHHOCTU TMApaB/INYecKon XUAKOCTU B paboTatolleM 060pyfoBaHnm,
ANns pa3paboTky TpeboBaHM K ypOBHAM YACTOThI Y3/10B 1 rMApoarperaToB, a Takxe AN onpefeneHns Koad-
uumeHTa PubTpoBaHus (LPUNbLTPOB M OLEHKN UX 3EKTUBHOCTU.

Kann6posky npoBoAAT A1 NOSyYEHMA 3aBMCMMOCTM NOPOroBOro HanpsxeHus B ACY oT pasmepa vac-
TUL. 3TO 6bISI0 OCYLLLECTB/IEHO NYTEM CPABHEHWUS COAEpPXaHUs YacTul, onpefeneHHoro aKkcnepuMeHTasbHoO
NpU N3BECTHBIX 3HAYEHNAX NOPOroBOro HaNpPsXeHus, ¢ onyb/IMKoBaHHbIM pacnpegenenmem yactuy ACFTD no
pasmepam. TOYHOCTb KanMOPOBKM 3aBUCUT OT TOYHOCTU OMYB6AVKOBAHHOIO pacnpefefnieHns vactuy, Mo
pasmepam.

N3paHne opuymnansHoe
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B cBA3M C OTCyTCTBMEM 3arpsA3HUTENs ¢ 60/1ee HOPMUPOBaHHLIM pacnpejesieHem YacTuL, no pasmepam
npu kannéposke ACY ANna KOHTPONS YPOBHEN 3arpsA3HEHHOCTU XUAKOCTEN B TMAPONPUBOAAX N APYrux cucte-
max ucnosnb3oanu ACFTD. PacnpegeneHue yactuy, ACFTD no pasmepam, UCNo/b30BaHHOE A5 KasIMOpOBKM
no NCO 4402. 661710 NOIy4YEHO Ha OCHOBE 3HAYEHWI ANIMHbI HAWGO/bLUEW XOPAbl YACTUL, U3MEPEHHOI ONTK-
4YeCcKMM MUKPOCKONOM B KOHLe 1960-x rr. B To Bpems 415 nogcyeTa YacTul, NPYMeHsAIN ONTUYECKUA MUKpPOCKon.
Kann6poska ACY 3aknitouanacb B TOM. YTOObI NOAYyYNTb Hanbonee TOYHOE COOTBETCTBUE pe3y/ibTaToB Noj-
cyeTa yacTuy c nomoubo ACY MonTuyeckoro MMKpockona.

TouHoCTb ony6/1MKOBaHHOro pacnpegeneruns yactuy, ACFTD no pasmepam v COOTBETCTBYHOLL e kannb-
poBkn ACY ¢ 1970-x Ir. Ha4yanm cTaBUTb NO4 COMHeHVe. [lo Tex nop. noka He 6bln1a NpoBefeHa opurmMHanbHas
pa6oTta no HekoTopbiM NapTusiMm ACFTD. BNIMAHME HEOANHAKOBOCTY NapTuii Ha pacnpegeneHune 4acTuL, no pas-
mMepam v kannbposky ACY He yuntbiBanu. HecmoTps Ha 310, noMMIC0O4402 oT nabopaTopuii TpebyeTcs NpoBo-
ANTb KanMbpoBKY Ha OCHOBE OPUTMHa/IbHOro 0Ny6/IMKOBAHHOIO pacnpefeseHns YyacTul, no pasmepam, XoTs
KOHKpeTHble napTun ACFTD MOryT 6bITb pa3/iMyHbl.

2.3 TepBoHayanbHOE MHOTOMPOXOAHOE UCMbITaHWe (PUNbLTPOB

MapannensHo ¢ pa3paboTkoli MeToAa KasmbpoBKM cHeTYMKOB yacTuy, no ACFTD co3gaBancs MeTon
MHOrOMPOXOAHOI0 UCMbITAHWA TUApPaBANYecknX OUNbTPOB ANA ONpefesieHNs UX XapakTepucTuk, rnasHbIM
o6pasom, aPekTUBHOCTY U1 rpsazeeMkocTu. B 1981 r. MeTof MHOTONPOXOAHOT0 UCMbITAHUS 6bl/1 yCTaHOBNEH
MexayHapoaHbim cTaHgapTom NCO 4572 1 c Tex nop ero LWNPOKO NPUMEHS/IN. XapakTepucTukun, onpeaensio-
wme npurogHocTb ACFTD ansa kanubposkn ACY. genatoT ee ngeanbHoW 1 ANsA ucnbiTaHsa unbTpos. Mpu
MHOTOMPOX0AHOM UCMbITAHUW TIMAPaBAMYecKas XUAKOCTb LMPKYpyeT Yepes NCbITyeMblli ouabTp, Npy 3TOM
HenpepbIBHO f,06aBNA0T cycrneH3nto ACFTD B ruapobak, noMeLLeHHbIN BbilLe N0 NOTOKY OT hunbTpa. B Teye-
HMe BCEro NCnbITaHWA fenatT OTCYETbl YacTULL A0 1 nocne hunbTpa. X ucnonb3yoT AN BbluncieHnsa adek-
TVBHOCTY yJa/IeHUs 4acTuL, B 3aBUCUMOCTM OT UX pasMmepa. OYeBUAHO, YTO pe3ysibTaThl, BbipaXKeHHbIE Yepes
KO3t hULMEHT (PUNLTPOBAHUS p. 3aBUCAT OT kKanbpoBknm ACU. a Takxe OT pacrnpeaeneHns yactul, TecToBol
nblv No pasmepam. OnpeaensoT rpsa3eeMKoCcTb UCNbITYEeMOro unbTpa kak konmyectso ACFTD. Heobxoau-
Moe 719 AOCTUXEHUS Ha hUbTpe MakCMMasibHOro nepenaga gasneHus. PacnpefeneHne 4actul, TeCTOBO
MblN N0 pasmepamM U X CTPYKTypa Takke OkasblBalT 3HauYUTeNlbHOe B/IMSHUE Ha Takue XapakTepucTUKu
hNbTPOB, Kak 3PEKTUBHOCTb M FPA3EEMKOCTb.

3 HoBble TecToBbl€E NbUN

B 1992 r. nepecmoTp cTaHAapTOB MO KaNMOPOBKE CHETUMKOB HaCTUL, UUCTbITAHWIO (DUBTPOB Obl1 CPOYHO
NPOAO/KEH, KOra B OTAeNe Bbinycka 060pyA0BaHUs 4151 04UCTKU BO3Ayxa BT. Pouectep (6bIBLLNI oTAEN CBe-
yeli 3axuranms) koprnopauuv General Motors npekpatuav nponssoactso ACFTD. TexHU4Yeckum KOMUTETOM
MNCO/TK 22 6611 npmHAT A C 012103-1 no NblAn AN ucnbiTaHuii unbTPOB, B KOTOPOM YCTaHOB/EHbI ou3nyec-
Kne. XMMMyeckue CBOMCTBA, a Takxe pacnpefeneHune yacTul, no pasmepam A5 YeTbipex TUNOB TECTOBO KBap-
LieBOii Nbian. HoBble TECTOBbIE MbIIN N3FOTOB/IAIOT C MPUMEHEHNEM CTPYRHOTO N3MeTIbYEHUSI BMECTO LIapOBbIX
MesbHUL, ucnonb3oBasuxcsa aasa ACFTD. B pesynbTaTe pacnpefenieHve yacTtuy no pasmepam u copma
OTAENbHbIX YAcTUL, HOBOW Nbiniv oTAnyatoTcss oT ACFTD. Takxe B 1 C 012103-1 ycTaHOBMEHbI 3/IEKTPO30HHbIE
MeTOAMK/ NoNyYeHns pacnpeaesneHns yacTyL, HOBbIX Mblfieli Mo pa3mepam BMECTO POJSIMKOBOTr0 aHann3aropau
nasepHoii gudppakuun, npuMeHsBLUMXCS npy npon3soacTee ACFTD. B pe3synbTaTe npuMeHeHus M C 012103-1
HOBble TECTOBbIE Mbl/IN SIErYe KOHTPO/IMPOBATH, & PasINinsa Ux oT NapTum K napTum meHblue, yem y ACFTD.

OpHa 13 nbineit, onncaHHbix B ISO 12103-1. cpegHepucnepcHas TectoBas nbiib MCO (knacc A3). ISO
MTD. 6bina BbibpaHa MCO/TK 131/MK6 ansa 3ameHbl ACFTD npu kanmbpoBKe CHETUMKOB YaCTUL, M NPpOBeeHUN
MHOrONPOXOAHbIX NCNbITaHWN hnnbTPoB. ISO MTD dnsnyeckn n xummyeckn ngeHtuyHa ACFTD. Ho cogepxuT
MeHbLLEee YMNC/Oo YacTuy, pa3MepoM He 6onee 5 MKM 1 nerye gucneprupyeTcs B rufpaBnnyeckoi Xuakoctu.
Bbicokoe cogepxaHvie mesnkmx yactut, B ACFTD moxeT 6bITb NPUYMHON NOTPELLHOCTE, CBA3aHHbIX C coBnage-
HVeMm yacTuy, npu noacuyeTe. Takum o6pasoM, ncnonb3osaHve ISO MTD yMeHbLIaeT 3TOT UCTOUHUK NOrpeLu-
HOCTM NpU coxpaHeHnn Heobxoanmbix coiicTB ACFTD.

4 HoBbli MeTo/, Ka.I'II/I6pOBKI/I aBTOMaTn4yeCKnNX CHETHNKOB HaCTuUL,

M3-3a npo6em c TouHOCTbO pacnpegenenus yactuy ACFTD no pasmepam HaumoHanbHasa Accounanms
no Mmagpasnuueckoi dHeprum (CLUA) B 1980 r. Hayana pa3paboTKy NPOCAEXMBAEMOro MeTofa KambpoBKM
ACUY. Pe3ynbTaToM NEpBOI NONbITKM NO CO34aHNI0 NPOCNEXNBAeMOro Metoga Obla1 HOBbI MeTof, YCTaHOB-
neHHbI ctaHgapTom CLUA ANSI/(NFPA)T2.9.6R1 (1990). B KOTOPOM MCMNO/Ib30BA/INCh YaCTuULbl TaTekca 0au-
HaKoOBbIX pa3mMepoB, B3BelLEeHHble B MUHepanbHOM macne MIL-H-5606. ¢ pa3mepamu, npocriexvsaembimMun
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NIST. OfHako ncnosb3oBaHWe aToro Metofa He 6b1710 0406PEHO, NOCKO/IbKY BCKOPEe Noc/ie ero BHeApeHus
6b1/10 06HaPYXEHO Naoxoe cooTBeTcTBME Mexay ACY pasninyHbIX TUNOB, OTKaIM6poBaHHbIX No natekcy. ACY
pasHbIX usrotosuTenein n ACY ¢ UCTOYHMKAMMW CBeTa pas/iMyHbIX TUNOB (TaKMMKW, Kak nasepHblil gnog unv
MCTOYHWUK 6GENOro CBETA) UM NPUHLMNAMU U3MEPEHMIA (paccesHne nam ocnabieHne cBeTa) gaBasiv pasiuny-
Hble oTcyeTbl YacTuy, npu aHanuse ACFTD vnv aHanornyHbix 06pasLoB. 3T0 06yC10BIEHO ONTUYECKUMY CBOIA-
cTBaMM natekca u ksapua. bbifio cgenaHo 3ak/yeHne 0 TOM, YTO YacTuLbl AN Kannbposkun ACY foKHbI
6bITb ONTUYECKN aHA/TOTUYHbI TEM. YTO 0ObIYHO UCMO/L3YIOTCA A8 UCMbITAHUS (DUNLTPOB.

[nsa co3gaHusa npocnexvneaeMoro metoga kanmoposku ACY B 1993 r. o6patunmck B NIST ¢ yenbto atTec-
Tauuu pacnpegeneHus no pasmepam yactuy ISO MTD B cycneHsusx. ATTeCToBaHHble CyCrneH3umn, ctaHgap-
THbIA 06pasel, NIST (SRM) 2806, npeactaBnsaoT coboii cycneHsnn 1ISO MTD B rugpaB/iMyeckoil XXnaKocTu
MIL-H-5606 c maccoBoii koHUeHTpauneli 2,8 Mr/n. MeTofbl CKaHMPYOLLEeli 9N1EKTPOHHO MUKPOCKOMWM U CTa-
TUCTUYECKOro aHanusa 6bI/IM NCNOb30BaHbl A1 U3MEPEHUS SKBUBA/IEHTHbIX AMaMeTPOB NPOeKuuid YacTul,
ISO MTD v gns onpegenexns pacnpegenenvs yactuy, SRM no pasmepam. 3KBMBANEHTHbIN AnamMeTp Npoek-
LM UCNONb3YIOT AN ONpefeneHns pasmepa 4acTulbl, MOCKO/bKY OH 60/1ee 6/1M30K K pa3mepy, peanbHo nsme-
psemomy ACY. Yyem gnunHa HanbonbLuei XopAabl, KOTopas UCNonb3oBanach Npu NoNyYeHUn pacnpegeneHns
yactuy ACFTD no pasmepam. JaTuvk 4acTul, usmepseT u3MeHeHne MHTEHCUBHOCTU CBETa, Bbl3BaHHOE Nnpucy-
TCTBMEM YacTuLbl B €r0 YyBCTBUTE/bHOW 30HE. B M3BECTHOM CMbIC/e, AaTuuk ocnabneHns ceeta nsmepser
pasmep TeHu, oTbpacbiBaemoli Yyactuuei. lnnHa Hanbosblueli Xopabl ¥ 3KBUBANIEHTHbIV AnaMeTp NpoekLum
YacTuLbl NokasaHbl Ha puUcyHke 1

Kak noka3aHo Ha pucyHke 2 anda 1SO MTD, pacnpegeneHue yacTtul no pasmepam, noslyyeHHoe mno
pesynbtatam kanubpoekn NIST, 3HauMTENIbHO OTANYAETCA OT pacnpefefieHns, Nosly4eHHOro ¢ NOMOLLbIO
ACY. oTkanubposaHHoro no ACFTD. Pe3ynibTaThl, NPUBEEHHbIE HA PUCYHKE2, NpeACcTaBnsaoT coboli pacnpe-
JeneHns yactuuy no pasmepam g7 npo6 1ISO MTD ¢ maccoBoli KOHUeHTpaumeii 2.8 mMr/n, npoaHann3npoBaH-
HbIX MHCTUTYTOM NIST 1 ACY. oTkanmbposaHHbiMM no ACFTD. MNocnefHve pesynbTaTbl O6blN NONYyYEHbI B
pamMkax MexayHapoAHOro aHoHVMHOTO Ucc/eJoBaHNsA, NPOBeAEHHOro npu coaeiicteum MCO TK 131/MK 8/PT 9.
Mpu pasmepe yactuy He 6onee 10 mkm B NIST Habnwganocb 3HauUnMTENbHO 60/bLIEE YMC/IO YacTuL, YEM C
nomoulbo ACY, otkannéposaHHoro no ACFTD. Bonee BbicOKasi HyBCTBUTE/IbHOCTb CKAHUPYIOLLEN 3/1EKTPOH-
HO MUKPOCKOMMUW NO CPABHEHUIO C ONTUYECKOW MUKPOCKONUel N03BO/IAET NOYyYnTb OTCUEThI, COOTBETCTBYIO-
LMe BbICOKOMY COepXaHuio Menkux yactuy,. Mpu pasmepax 6onee 10 mkm B NIST Habnoganocb MeHbluee
4yncno YacTul,. 3To rnaBHbIM 06pa3om CBA3aHO ¢ TeM. 4To B NIST onpefensnv skBUBaseHTHbIN AnameTp npo-
eKuMn yacTuul, a aToT AMaMeTp MeHblle, YeM [/IMHa HanbonbLueid Xopapbl, UCMOb3YEeMO AN NOCTPOeHUs
ony6nukoBaHHOro pacnpegeneHus yactuy, ACFTD no pasmepam (pPUCYHOK 1).

1 — peiicTBUTENbHOE U306paxXeHne YacTullbl; 2 — n3obpaxeHune yactuubl no MCO 4402 (pacnpepenenne yactuy ACFTD no pasme-

pam); 3 — n3zo6paxeHne yacTuubl No HIST, akBUBaANEHTHbI AMameTp Npoekuun (pacnpejeneHne yacTul no pasmepam, Nnoay4yeHHoe B

NIST); 4 — pa3smep Hau6onbweit xopabl d * 13 MkM; 5 — nnowaab yactTuybl * 78,5 Mkm3; 6 — 3KBMBaNeHTHa» naowagb * 78,5 MKkM3.
7 — 3KBMWBANEHTHbIN AnameTp yactuysbl d - 10 MKM

PucyHok 1— Cxema onpejeneHus pasmepa yactuybl d no pasmepy Han6onbwell XOpAbl M 3KBUBANEHTHOMY AnameTpy

npoekuumn yacTuubl
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tfconow m Buwwym cTo pipm Am

MpumeuaHune — PacnpeaeneHna yactuy no pasmepam nosyyeHsl 415 npo6 ISO MTD maccoBoil KOHLeHTpa-
uuein 2.8 mr/n.

PucyHok 2 — PacnpepgeneHnus yactuy ISO MTD no pasmepam, Nosly4eHHble C UCNONb30BaHWEM MeToAa KannbpoBky No
ACFTD (no MCO 4402) nHoBOTO NpocnexumBaemoro metoga kanméposku NIST (noMCO 11171)

Mpu BHeceHUn nameHeHunin B UCO 4402 (kanmbpoBka cHeTUMKOB Yactuy). MCO 4572 (MHOronpoxoaHble
ucnbiTaHmsa unbTpos) n MCO 11943 (kanmbpoBKa MHTEPaKTUBHbIX CHETUMKOB YacTuL,) 6b110 NpeaycMOTPEHO
ncnosb3oBaHue ISO MTD nobecneyeHne npocnexmsaemoctv K NIST SRM 2806. Oxunganock, 4To B pesynbta-
Te BHeCeHUS U3MEHEHNIi NOBLICATCA KAYeCTBO M HALEXHOCTb Kak CHETUNKOB YacTu, Tak U pe3y/ibTaToB UCMbI-
TaHWi punbTpoB. B 1995 r. aT0 npeanosioxeHne 6bi10 NOATBEPXAEHO B paMkax psha MexXAyHapoAHbIX
aHOHVMHbIX UCCNefoBaHNi, NPOBEEHHbIX C Lie/Ibio OLLEeHKN BINAHUA 3TUX M3MEHEHWUI Ha pe3ynbTaTbl usmMepe-
HWIA. Pe3ynbTaTtbl 3TUX UCCNeAoBaHUii NOAPOOHO OnuncaHbl B CMPaBOYHbIX NMPUIOXKEHNAX COOTBETCTBYIOLMNX
ctaHgapTos NCO.

5 O60cHOBaHMe He06XO0ANMOCTN N3MEHEHWIA

NCO wn gpyrue opraHusauum, 3aHuMalrowmecs pa3paboTKoin 06l eTeXHUYEeCKUX CTaHA4apToB, AO/DKHbI
paspabarbiBaTb TEXHUYECKM 0B60CHOBaAHHbIE CTaH4apTbl, NO3BOIAIOLLME MPOBOAUTL JOCTOBEPHOE CPaBHEHVE
[aHHbIX, NONTYYEHHbIX U3 Pa3/INYHbIX UCTOYHUKOB. DTN CTaHAAPTbl fal0T BO3MOXHOCTbL CpaBHNBAaTL pesysbTa-
Tbl, NONYYEHHbIE Ha Pa3INYHbIX NPEANPUATAAX UK B nabopaTopusx, KOTopble NPOBOAAT UCTIbITAHWSA N0 OAHO-
My 1 TOMY Xe CTaHAapTy Ha MeToAbl ucnbiTaHuii. Moatomy VICO ofo6pseT ucnonb3oBaHne 4 KannbpoBKu
CTaHAapTHbIX 06pasLoB. PaHee 415 MHOTONPOXOAHbIX UCMbITAHWIA (PUNBLTPOB U AN kannbposkn ACY ncnonb-
30BasIM HeaTTecToBanHble 06pasubl ACFTD. XoTs meTog kannbposku no ACFTD gnutensHoe BpeMs UCNosib-
30BaNn ANA NpoBefAeHNs 06bIYHOW KanMOpPOBKM B NnabopaTopusix, OH MMeeT HeAoCTaTku, BAUSIOLWME Ha
TOYHOCTb pe3y/bTaToB W Ha COracoBaHHOCTb pe3ysibTaToB Mexgy nabopaTtopusmu. Euwe 6onblieit
npobnemoii sensietcs 1o, 4T0 ACFTD 60/bLUE HE BbINMyCKaOT CEPUIHO.

C ToukM 3peHust kanubpoekun ACY, meTton kanubpoBku no ACFTD umeeT psg HeAOCTATKOB, CaMbiM
CyLLEeCTBEHHbIM 13 KOTOPbIX, BO3MOXHO, ABNAETCA TO, YTO pacnpegeneHune yactuy, ACFTD no pasmepam Heart-
TECTOBaHO 1 Henpocsiexmsaemo. TOYHOCTb Ka/IMGpPOBKMN 3aBUCUT OT TOYHOCTU 3TA/IOHHOTO pacnpegeneHus
yactuy no pasmepam. M3BecTHo, YTO pacnpefesieHnsa yactuy, no pasmepam, rnosiy4eHHble COBPEMEHHbLIMU
MeToAaMmn 3/1eKTPOHHOM MUKPOCKONWUM M 3/1eKTPO30HHOr0 nogcyeTa, OTMYaTCs 0T ony6/IMKOBaHHOMO pac-
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npegenenns yactuy, ACFTD no pasmepam (no CO 4402), nony4eHHOro MeTo40M ONTUYECKO MUKPOCKONNK,
0C06€eHHOo A8 YacTuy pasmepom meHee 10 mkm. Ony6mkoBaHHoe pacnpegenerue yactuy, ACFTD no pasme-
pam OCHOBaHO Ha aHanuse, NpoBeAEHHOM B KOHLe 1960-X rofjoB A5 KOHKpeTHbIX napTuit ACFTD, 6e3yuyeTa ux
HeofuHakoBoCcTU. Kpome Toro metog kanmbposkn no ACFTD He TpebyeT aTtTectauum ncnonb3dyemoix ACY un
aHanMTUYecknx MeToauk. HoBbli MeToA KanmbpoBKM yCTpaHAeT MHOT1e U3 3TUX HeonpeeneHHocTen 3a cyeT
NpUMeHeHNsa 4NA KannbpoBkM CTaHAApPTHbIX 06pas3LoB cocTaBa (CycneHswit). Kpome Toro ncnosb3oBaHve
HOBOro MeTofa KannMbpoBKM MO3BONSAET YCTAHOBUTb MUHUMASIbHbIE TpeboBaHUA K Xxapaktepuctukam ACY un
MCNonb30BaTh CTATUCTUYECKNE METOABI 4715 OLLeHKN flaHHbIX N aHaIMTUYeCKNX MeToguk. OgHUM 13 CeAcTBUi
M3MEHEeHNs meTofa kKannbpoBKM ABNSETCA NepeonpejesieHne pasmepos YacTul, pacCMOTPEHHOE HNXE.

C TOUKM 3peHUs ncnbiTaHns hUNbTPOB, NEPEXOS K HOBOI TECTOBO MNblAY U HOBOMY MeToAy KannbpoBku
AN MHOTOMPOXOAHOrO UCMbITaHNA (MUILTPOB 6bl1 HEOO6XOAMM B CBA3W C NpekpalieHvem npousBoacTBa
ACFTD. KakynomuHanocs Bblile, 3ameHa ACFTD Ha ISO MTD gaeT HECKO/1bKO NMPeUMYLLLECTB NPU UCTbITAHUN
duneTpoBs. CBoiicTBa N pacnpegenexne yactul, ISO MTD no pasmepam 60/1ee BOCNPOM3BOAVMbI, OHA flyulle
oxapakTepusoBaHa v ee npole aucnepruposartb No cpaBHeHuto ¢ ACFTD. ISO MTD coaepXuT 3HaunTesibHO
MeHbLUee Y/C0 YacTul, pasMepom MeHee 5 MkM. 3TO CHMXaeT BEPOATHOCTb NOrpeLlHocTeli coBnageHns npu
nogcyeTe 4yacTuL, M1 0CO6EHHO BaXKHO A1 MHTEPAaKTUBHbLIX CUCTEM NoAcyeTa YacTuLl, UCNO/b3yeMblX Npu Npo-
BeZleHUN MHOTONPOXOAHbIX UCMbITaHWii. Kpome 3ameHbl TecToBOW nbiiv B UICO 16889 6binv yCTaHOB/EHbI
yfnyulleHHble MeTofbl MHOTONPOXOAHbIX UCMbITAHWI U NpeAcTaBNeHns faHHbiX. /13-3a pasHbix pacnpegerne-
HWi1 yacTny no pasmepam ACFTD 1 1SO MTD 1 nx pa3Holi CTPYKTYpbl, & Takke U3MEHEHWI MeTO0B UCNbITaHW
1 cnoco6oB NpeAcTaBNeHUs AaHHbIX, pe3ynbTaTbl MHOFONPOXOAHbIX UCTbITaHU (hNNbTPOB OT/IMYHBI OT TEX,
47O nosyyeHsbl No MCO 4572. OfHako, B LLesIOM, MOBTOPAEMOCTb pe3y/ibTaTOB MHOTONPOXOAHbIX UCTbITaHWIA
[0MKHa 6blna yNyulwnTbea. BamaHne nameHeHnin paccMoTPEHO HXe.

6 BvsiHME U3MEHEHWI Ha U3MePEHMS PA3MEPOB YaCTULL U KOHLIEHTPALNIO
3arpsAsHUTenNs

6.1 lNepeonpefeneHne pa3mepoBs vYacTuL,

WHdopmauus no pasmepam 4actu, v UX COAePXaHUI0 He06XoauMa Npu KOHTPOsIe 3arpsA3HEHHOCTU -
paBnnyeckoi xugkoctn. 3ameHa metoda kanmo6poskn ACY npuBOAWT K HEMOCPELCTBEHHBIM N3MEHEHUAM
npeacTaB/iieMblX pasMepoB YacTul, 1 X coaepxaHusa. BennunHa nameHeHnsa 3aBUCUT OT pa3mMepa yacTtul,
npefcTaBnsALWero nHTepec. B cBs3n c 3ameHoi meToga kannbéposku, no M C 011171 pa3mepbl YacTul, 3anu-
CbIBAIOT C MCNOJIb30BaHNEM CMMBO/a MKM(C), rae (C) o3HavaeT, 4To kannbposky nposoguam no NC011171. B
Tabnuue 1 npuBefeHbl pasMepbl YacTul, NoslyYeHHble C UCMOb30BaHNEM Pa3/IYHbIX METOA0B KasMbpoBKu
no ACFTD u NIST. Mpu pa3mepe yactuy, 10 MKM pa3nuune npefcraBnsieMbiX pa3MepoB cocTaBnseT npubansu-
TenbHO 2 %. Pasmepsbl yacTuy, 15un 5mkm gnsa ACFTD, nonyyeHHble MeTOA0M ONTUYECKOW Mukpockonuu, 6yayT
no Hosomy metoay NIST npubnusntensHo 13.6 1 6,4 MKM(C) COOTBETCTBEHHO. Hanbonbluee nameHeHne pas-
Mepa HabnogaeTcs npu o4eHb Masbix pasmepax yactuu. Pasmep 1 mkm gna ACFTD 6ygeT npubnunsmtensHo
42 MKM (C) no HoBOoMy MeTody. 3TO MW3MEHeHWe npejAcTaBAsieMblX PasMepoB MOXeT MpuUBecTn K
HEKOPPEKTHOMY NpeACcTaBMEHUI0 YPOBHEN 3arpsA3HEeHHOCTW XWAKOCTM WM CpaBHEHWI0 KoadhdmumeHTa
hunbTpoBaHua pu athpekTUBHOCTU HUNLTPOB.

Ta6nuya 1— Pasmep yacTul, NOMYYEHHbIW C NCNO/Ib30BAHWEM Pa3/IMYHbIX METOAOB Kanubposkun ACY

Mepesop n3 pasmepa ana ACFTD B pasmep NIST Mepesop n3 pasmepa NIST B pasmep ans ACFTD
Pasmep ans ACFTD CootBeTtcTByeT pasmepy NIST Pasmep NIST CooTBeTCcTBYyeT pasmepy

(NCO 4402). mkm (MCO 11171). MKM (MCO 11171). Mkm ans ACFTD (MCO 4402). mkm

1 4.2 4 <1

2 4.6 5 2.7

3 5.1 6 4,3

5 6.4 7 5.9

7 7.7 8 7.4

10 9.6 9 8.9

15 13,6 10 10.2
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OkoHuaHue Tabnuybl 1

Mepesop u3 pasmepa ansa ACFTD B pasmep NIST Mepesopa n3 pasmepa NIST B pasmep ana ACFTD
Pasmep gns ACFTD CooTaerctByer pasmepy NIST Pa3smep NIST CooTBeTcTBYEr pasmepy
[NCO 4402 > mkm (MCO 11171). MKMm (MCO 11171), MKM ans ACFTD (UCO 4402). MKkM
20 17.5 15 16.9
25 21.2 20 23.4
30 24.9 25 30.1
40 31.7 30 37.3

MpumeuaHnne — Tabnuua 1[0/KHA NCNONb30BATLCA @ KA4eCTBE PYKOBOACTBA. TOYHOE COOTHOWEHNE pas-
MepoB No ACFTD un NIST meTtogam MoxXeT 6biTb Pas/IMyHbIM 4151 pa3Hbix nabopaTopuil B 3aBUCUMOCTUN OT XapakTepucTuk
ACUY nTo4yHOCTU McXxoaHOW kannbposkn no ACFTD. Mpu nepexoae ot kanubposku no ACFTD k kann6poeke NIST na6opa-
TOopuK, 3aHUMatOLWMeCcs NOACYETOM YacTul, TpebyoLW M BbICOKON CTENEHN TOYHOCTMW, AO/KHBI TOYHO YCTAHOBUTbL COOTHO-
weHve ans nepesoga pasmepoB ACFTD B pa3smepbl NIST B ux CO6CTBEHHbIX YC/TOBUAX.

B pesynbTate nepeonpegeneHns pasmepos YacTuL, Npy nepexoge oT Kanmbposkn no ACFTD k kann6-
poske NIST mHorne ACH. ncnosib3yemMble B HacTosLLiee BPEMS, HE MO3BOMAIOT NOACHUTLIBATL YaCTULLbI pa3me-
poM MeHee 5 MKM Npu UCMNOML30BAHUN HOBOrO MeTofa Kannbposku. B uesnom. ACY. KoTopble MOryT fierko
COCYMTbIBATH YacTULbl pasmepom 1 Mkm npu kanméposke no ACFTD. npu kannbpoBke N0 HOBOMY METOAY Cro-
CO6HbI cunTaTh YacTuLbl pasmepoM 4 MkM(c). o pesynbTatam MexayHapoAHOro aHOHUMHOrO UCC/1e0BaHNs
(NCO 11171. npunoxeHune G). ToNbKO 6olee COBPEMEHHbIe AaTunku, paboTallme Ha npuHumMnax ocnabne-
HUA UK paccesiHuA cBeTa, NO3BOJIAIOT NOACYUTLIBATL YaCTULLbI MasIOro pasmepa. Hekotopble U3rotoBuTenu
ACM BbinyckaloT gaTynku, paboTtaloLne Ha npuHumne ocnabnieHns ceeTa, A1 noAcyeTa Mesikux YacTul, pas-
MepoM 0T 2 0 3 MKM(C) C NpyMeHEeHeM HOBOTO MeToAa kannbposku. [1na nogcyeTa YacTuy, pasMepom MeHee
2 MKM. BEPOSITHO, TPeObyloTCA faTumku, padoTatoLme Ha NpUHLMNe paccesaHns ceeta.

6.2 Kaxylieeca cogepxaHue yacTtuy,

YpPOBHU 3arpsA3HEHHOCTU MMAPABANYECKOW XNAKOCTM NPeACTaBSa0T B BUAE COAEPXKAHMSA YacTuL, pa3Ho-
ro pasmepa B 3alaHHOM 06beme XunakocTtu. MNpu ncnonb30BaHUN HOBOIO MeToAa kanmbpoBkM 6yayT UMeTb
MEeCTO KaxyLLMecs U3MeHeHNs Yncnia yactul, KOTopble «BUAHbI» CYETUMKY YaCTUL, MPU onpeaeneHHoM pasme-
pe yacTuy,. B pesynbTate ypoBHU KaXyLLLETOCS COAEPXaHNa 415 KaXA0ro pasmepa yactuy, 6yayT pas/inyHbl, B
3aBUCMMOCTU OT UCNOJIb3YyEeMOro MeToia kaiMbpoBKku. Takum o6pasom, nosib3oBaTenn aHHbIX No cHeTy vac-
TWL, AOMKHBI 3HATb, KAKOW MeToA KanvbpoBKy 6bI/1 UICNOIb30BaH A4/15 NONyYEHUS faHHbIX, Y Kak UHTepnpeTupo-
BaTb pe3ynbTaTtbl, MO/IyYeHHble C NMPUMEHEHMEM HOBOro meToda. HenpaBuibHas uHTepnpeTauus Moxet
UMeTb MecCTO, eC/iM cAefnaHbl HenpaBu/ibHble MPEeANOIOKEHNSA OTHOCUTE/IbHO MCMOJ/Ib30BAHHOrO MeToda
KanmbpoBKN UNu, ecnv 3aMeHa MeToja kasimbpoBKu NpoeeeHa 6e3 u3MeHeHns meToga npeacTaBneHns gaH-
HbIX. B nepBom NpubAmKeHnn apxmusHble AaHHbIe Mo NOACYETY YacTul, MoryT 6biTb NepeBefeHbl U3 pasMepos
ACFTD B HoBble pa3mepbl NIST no tabnuue 1

Ha pucyHke 3 npuBeeHbl pesynbTatbl NoAcyeTa YacTul, No Tpem pasnyHbIM Npo6am rngpaBanyeckoi
XWUAKOCTU, NONyUYEHHbIE C UCNOJ/Ib30BaHNEM pa3HbIX METOA0B KaIMOBPOBKM NpK NoacyeTe YacTul,. Kak BuUgHo u3
pucyHka 3. npu nepexoge oT kanimbposkn No ACFTD k HoBomy MeToay NIST 6e3 BHECEHUSA N3MEHEHWUIA B KOH-
Tponupyemble pasmepbl, 6yayT HabnaaTbCA 3HaUUTE IbHbIE PACXOXAEHUA onpefeniieMoro cofepxaHus
yactuy. [lna yactuy pasMepom MeHee 9 MKM 6yayT HabMAaTbCA KaXyLinecs yBeIMYeHNs NxX CoepXaHus,
KOTOpble MOTYT MPUBECTMN K HEHYXXHbIM fIeICTBUSAM. BennunHa pacxoxaeHuii Bo3pactaeT C YMeHbLUEHNEM pas-
Mepa vactuy. Hanpumep Habnogaemoe cofepxaHue Ans YacTul, pasmepom 6onee 5 MKM Bo3pacTaeT B
ABa — fJecATb pas npu 1cnosb30BaHMM HOBOFO MeToAa kannbposku. [ins yactuy pasmepom 6onee 10 Mkm
HabngaeTca 06paTHbIA 3OEKT, T. €. KAXYLLMECS YMEHbLUEHUSI COAEPXaHNA CBA3aHbl C 3aMeEHOI MeToaa
Kanmo6poBkn. V3 pucyHka 3 BUAHO, YTO MpU MCMOb30BaHMM HOBOTO MeToAa KanMbpoBku Habnogaemoe coaep-
XaHue yMeHbLlanoch B iBa pasa A/15 yactuy, pasmepom 6onee 15 mkM. Ecnv onncaHHble Bbllle MU3MEHEHUS He
cunTalT pe3ynbTaToM 3aMeHbl cnoco6a KannbpoBKu, a 06 BACHAT UX U3MEHEHNEM YPOBHS 3arpsi3HEHHOCTH,
TO 3TO MOXET NPUBECTY K HENPaBUbHON MHTepRpeTaLmmn AaHHbIX N0 NoACYeTY YacTuL, v NPUHATUIO HEKOPPEK-
THbIX Mep. He Bce nonb3oBaTenun AOMXKHbI 3HATb O C/IOXKHOCTAX, CBA3@HHbLIX C MPUMEHEHMEM HOBOro MeToja
Ka/mMBbpOoBKN, HO KaXAbll O/MKEH 3HATb, Kak U3MEHSITCA MnpefcTaBfieHHble pa3mepbl (Mpy 3aMeHe MeToda
Ka/IM6pOoBKM), U KaK 3TO MOBANSET Ha CPaBHEHWE pe3ynbTaToB U MHTepnpeTaLmio aHHbIX.

6
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6.3 KogupoBaHue YpOBHS 3arpsi3HEHHOCTH

NCO kog 3arpA3HEHHOCTW TMAPaB/IMYECKON XUAKOCTM TBepAbiMu Yactuuamm (mo MCO 4406) — aTo
COKpalleHHbIli MeToq NpeacTaB/ieHust pe3ynbTaToB nogcyeta yactuu. Mo NCO 4406:1987 pesynbTaThl NOA-
cyeTa YacTuL, NpeAcTaBAloT B BUAe ABYX KOAOBbIX YNCEST, Pa3fe/IeHHbIX 3HAKOM «¥», Hanpumep. 16Y13. Mep-
Boe uncno MICO kKoga cOOTBETCTBYET COAEPXKAaHMIO YacTul, 601ee 5 MKM, a BTOpPOe — COAEPXKAaHUI0 YacTul,
6onee 15 MKM nNpuv ncnosb3oBaHuy metoga kannéposkm no ACFTD. Mpu kanmbposke ACY no NIST gns oTcue-
T0BACY B n3meHeHHoM MICO Kofie Ncrnonb30BaHbl TPU HMC/Ia, COOTBETCTBYHOLLMX COAEPXaHMI0 YacTuL, pasme-
pamu 6onee 4.6 n 14 mkm(c). HoBble pa3mepsbl 6 1 14 MKM(C) COOTBETCTBYIOT NpuMepHo 51 15 mkm gns ACFTD.
311 pa3Mepsbl BbIGpaHbl MOTOMY, YTO A HUX HE NPOUCXOAMT 3HauMTenbHoro casura uncen NCO koga npm
3amMeHe MeToga KanmopoBku ACU. s n3mepeHunii MeTogomM ontuyeckoii mukpockonum (MCO 4407) meToq
KanMbpoBKN He 3aMeHSI0T, M ABa Yncna 51 15 MKM 0CTaHyTCA TEMM Xe. YTO U paHblue. Takum 06pa3om, BTopble
ABa uncnapeiicteutensHoro NCO koga 6yayT CXO4HbIMU, HE3ABMCUMO OT UCMOMb3YEMOro MeToAa kannbpos-
KN N MeToAMKN n3MepeHuii. HoBoe uncno, cootseTcTByloWee 4 MkM(c) AN nogcyetos ACY, B onTuyeckol
MUWKPOCKOMMMN HE UCMOJIb3YIOT.

M3 prcyHka 3 BUAHO, 4TO 60onbLuMX pasnuunii B umcnax NCO koga Ans Tpex npob rmapas/inyeckon xua-
KOCTU HeT. He3aBMCUMO OT Ucnonb3yemoii Bepcun NCO koga. leicTBUTeNbHO, pasnunyna NoaBAsTCSA TONbKO
Torga, korga Habnogaemoe cogepxaHue yacTul, COOTBETCTBYET nepexojam mexay Asyms yicnamu NCO
Kofa. B pesynbrarte npumeHeHus nsmeHeHHoro CO kofa, KoanposaHue YPpOBHSA 3arpA3HeHHOCTU 415 onpe-
[eneHHON Npobbl He N3MEHNTCS 3aMeTHO, He3aBNCMMO OT MeToAa KambpoBK/. DTO NO3BOMAET NoMb3oBaTe-
nam obopygoBaHus 1 BCeM, KTO onpegensieT ypoBHU unctoTbl no NCO kogy, noaaepxuBaTs 6€3 N3MeHeHui
CBOI0 apXMBHYI0 6a3y flaHHbIX U CYLLLECTBYOLLME TEXHNYECKME YC/TOBUA HA YNCTOTY.

1— pacnpefeneHus yacTuy no pasmepam u MCO KOAbI 3arpsi3HEHHOCTN TMAPABIMYECKO XUAKOCTN TBEPALIMM YacTULAMMW, MONYUYEH-
Hble C NpUMeHeHneM MeToaa kanu6poskun no ACFTD, yctaHoBneHHoro MCO 4406:1987. nmeToAa kanu6poBku NIST, ycTaHOBNEHHOTO
MNCO 4406 1999; 2 - npo6a A «9/3 (ACFTD); 3 — npo6a A * 17/10/3 (NIST); 4 - npo6a B » 16/13 (ACFTD); 5- npo6a B * 20/16/12

(NIST). 6 — npo6a C = 21/15 (ACFTO); 7 - npo6aC * 26/21/15 (NIST)

PucyHok 3 — PesynbTaTbl NOACYETA YacTWL, NOMYYEHHbIE C UCNONb30BAHNEM Pa3HbIX METOA0B Kann6poBsku, u NCO
KOAbl 3arpsA3HEHHOCTMU TMAPABANYECKON XUAKOCTM TBEPABIMU YacTMLAMN
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7 BnnsHue Ha pe3ynbTaTbl UCMAbITaHWA (ONILTPOB

7.1 T'psA300MKOCTb (hNbTPOB

B HekoTOpoW cTeneHn Ha rpA30eMKocTb unbTpa byaeT okasbiBaTb BAuAHMe 3ameHa ACFTD Ha
ISO MTD BU3MeHEeHHOM MHOronpoxoAHoM ucnsitaHum (no 1 C 0 16889), nockonbKy pacnpefesieHuns yacTtuu, no
pasmepam ¥ CTpyKTypa yacTul, 3TUX Nblnein pasnnyHbl. 3HaYeHNsa rpa3eeMKocTn hunbTpa B 3aBUCUMOCTH OT
Tuna TecToBOW NbiaK, B3sATble 13 AokyMeHTa MCO TK131/MK 8/PI 9 N 100. npuBeaeHbl B Tabavue 2. MNo4ytn BO
BCEX Cyyasnx pesynbrartbl 418 unbTpa KOHKPETHOro Tuna npeAcTaBnsatoT coboii 3HaveHus, ycpegHeHHbIe no
ABYM U/IM TPEM UCTbITAHWAM. Ha 0CHOBE 3HaYeHU rpsa3eeMKOCT nbTpa, NPYBEAEHHbIX BTabuLe 2. MOXHO
cfienaTb BbIBOf, YTO onpegeneHHas TeHAEHUUA U3MEHEHUS TPA3EEMKOCTU (hnibTPa B 3aBUCMMOCTM OT TECTO-
BOW NbINN OTCYTCTBYET. B3aBMCUMOCTU OT KOHKPETHOTO UCTMbITYEMOro hnbTpa ero rpsa3eemMKoCTb MOXeT ObITb
YyTb 60MbLUE UM MEHbLLE NPY UCMO/Ib30BaHMM TECTOBOM Nblin ISO MTD. MockonbKy UALTPLI Pa3NNYHbIX
TUNoB paboTalT No-pasHoMy Npu Ucnosib3oBaHumn ISO MTD. He MOXeT 6bITb 3afaH 06LWKiA KO3 PULMEHT Npe-
obpasoBaHusA 3HauvyeHuin rpaseemkocT no ACFTD B 3HayeHus rpsseemkocTu no ISO MTD, n AOMKHbI
NPoOBOAUTLCA peasibHble MHOrOMPOXOoAHbIEe UCTIbITAHUA.

YBenuuyerune unvymeHblUeHve rpsa3eeMKocT hunbTpa Npyu UCnosib30BaHnmn TecToBoli Nbinn ISO MTD He
03HayalT, YTo PUAbLTP byaeT nmeTb 60n1ee AANTENbHbIN UM 601ee KOPOTKNI CPOK CNYXObl. B AencTBUTENb-
HOCTWU M3MEHEHUI 3KCNyaTaunoHHOIo Cpoka Cnyx6bl B pe3ynbTaTe M3MEHEHU MeToAa MHOroMpPOXOAHbIX
ncnbITaHWn He NpounsoigeT. SKCnyaTaluMOoHHbIN CPOK CNYXObl (UIbTPA 3aBUCUT OT MHOTMX (haKkTOPOB, B TOM
yucne, oT TUna 3arpsasHUTens. 3HavyeHus rPsA3eeMKOCTU UNbTPa, NOSyYeHHblE B XOfEe MHOrONpOXOAHbIX
UCMbITaHWA, MPUMEHVNMbI Wb A8 CPAaBHEHNSA XapaKTePUCTUK PasIMyHbIX (OUAbTPOB NPU KOHTPONPYEMbIX
YCNOBUAX, HO UX HE UCMOMb3YIOT 419 ONpeenieHns ero aKCnayaTauuoHHOro cpoka ciyxobi.

Ta6nuua 2— 3HaYEHUS TPA3EEMKOCTU PUNbTPA B 3aBUCHMOCTM OT TUNA TECTOBOW NbiAn

IpsizeeMKoCTb. T
OTHOocCuTenbHas rpA3eemMKoCTb
)
neTe (ISO MTO/ACFTD)
ACFTD ISO MTD
1 32.2 36.7 1.14
2 19.6 17.4 0.89
3 18.5 20.9 1.13
4 31.0 39.4 1.27
5 31.0 25.8 0.86
6 86.5 80.4 0.93
7 52.0 52.0 1.00
8 51.7 50.7 0.98

7.2 KoaphuumeHT dpunbTpoBaHUsa N adhPekTUBHOCTb hunbTpa

N3meHeHne MmeTofa MHOrONPOXOAHbIX UCTbITaHUIA BAMAET Ha 3 PeKTMBHOCTb hnNbTPOB, Ha3biBaeMyto
KoathhuumneHTom hunbTpoBaHUsa nnm 6eta-koapcuuneHTom ft. Tak xe. Kak Ha rpsi3eemMKocTb (UNbTPOB. JTO
CBA3aHO C 3aMeHOW TeCTOBOW NblnK, MeToAa KanmbpoBkn ACU, a Takxe APYrvMMU yCOBEpPLLUEHCTBOBAHUSIMM
MeTofa MHOrONPOXOAHbIX UCTbITAHWUI 1 METOA0B NPefCTaB/eHNs AaHHbIX. B CBA3M C 3TUMU N3MEHEHUSAMW B
MNCO 16889 ycTaHOBNEHO, YTO KO3(MMULMEHTBI (DUILTPOBAHUA [O/KHBI 3anucbiBatbCA B BuAe Px<C), rae
X — 3T0 pa3mep 4YacTuubl.a (c) o3HavaeT, 4To ACH 6bi1 oTkanmépoBaH no 1 C 011171 nucneiTaH No nepecmoT-
pPEHHOMY MeToAy MHOronpoxoAHbIX ucnbitTaHuii no MCO 16889. CpegHue 3HayeHus ft, )c), nonyyeHHble ans
BOCbMU (DU/IbTPOB C UCMOJIb30BaHNEM HOBbIX METO/A0B, B3siTble U3 AokyMeHTa MICO TK 131/MK 8/PI 9 N 100.
npusegeHsbl BTabnvue 3. B uenowmft, (C) npyHnMatoT 601ee BbICOKME 3HaYeHNS AN PUIbTPOB, UCTbITAHHBIX HA
ISO MTD, uem AN unbTPOB, UCMbITaHHbIX HAACFTD, HO BENIMYMHA CMELLEHNS HE MOXET BbITb Npefcka3aHa.
MpuBegeHHble B Tabnnue 3 3HaveHns pk(Qana wectn ns BoCbMU (UILTPOB YBENNYWUIUCH NPU UCMNOIb30BaHNN
ISO MTD, a B ABYX cnyyasx 6bian NOSTyYeHbl YyTb 60/1e€ HU3KME 3HAYEHNS.

He TonbKo 3HaveHus ft, (¢ HO M cCOOTBETCTBYIOLME 3HAYEHUA pasMepoB YacTuL, U3MEHSAIOTCA NPU BHece-
HUN U3MEHEHWI i B METOANKY MHOTONPOXOAHOIO UCMbITaHUsA unnbTPoB. CTeneHb BANAHWUA kannbposkn ACY
MOXeT ObITb OLeHeHa C UCMOob30BaHWEM faHHbIX Tabnuubl 1 npu nepexoge oT pasMmepos yactul, ACFTD k

8
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Tem, uTo yctaHoBneHbl NIST ans kanvbposky. B 6onblInHCTBE CNyyaeB 3ameHa meTtoga kannbposkn ACY oka-
3bIBaeT 60blUee BAUSHNE, YEM 3aMeHa TeCTOBOW Nblv. MNpu 3aMeHe TO/IbKO MeToa kanmoposkn ACH MOXHO
oXunaaTtb, YTO MenKonopuctble uUAbTPbl OyAyT KMMeTb MeHbLlyl 3(deKTMBHOCTb, a KpynHomnopuc-
Tble — 60/bLyt0. OAHAKO B/IMSHME 3aMeHbl TECTOBO NbIAV NPU UCTIbITAHUN (DUbTPA Ha YAaNleHne 3arpa3Hu-
Tens Henb3s NpejckasaTb, a BANAHWSA, CBA3aHHbIe C 3aMeHOl TeCTOBON Nbln U MeToaa kannbposku ACH,
MOTYT KOMMEHCMPOBaTb APYr Apyra.

Tabnunya 3 — 3HayeHud |ia 3aBUCUMOCTU OT TECTOBON NblNN

Pasmep yactuy npu kannéposke ACY no P
dunbLTp

ACFTD.um NIST. iim He) ACFTD ISO MTO
1 1 4.2 33 76
2 2 4.6 16 22
3 2 4.6 42 112
4 2 4.6 10 33
5 10 9.8 13 12
6 10 9.8 7.5 7.4
7 10 9.8 2.5 4.5
8 15 13.6 5.9 9.1

3aBUCUMOCTH pANS (PUILTPOB ABYX TUMOB OT pasMepa 4acTul, NoslyyeHHble C UCMO0/Ib30BaHMeM pPasHbiX
MeToA0B kann6poBkn ACYH MMeToL0B MHOTONPOXOAHbIX MCMbITAHUI NPpUBEAEHbI HA pUCyHKe 4. Kak BUAHO, 3Ha-
UEHUsA P MOTYT YBE/IMUMBATLCS WM YMEHbLLATLCS B 3aBMCMMOCTM OT pa3mepa 4acTul, ¥ pacCMaTpMBaemoro
¢hunbTpa. BaxxHo 0TMETUTb, YTO U3MEHEHWIi B peasibHoii paboTe onnbTpa Un B yPOBHE 3aLLMTbI, KOTOPbIA OH
npefocTaBnseT, He 6b1/10, & CO06LLAN0Ch TOLKO O 3aMEHe TECTOBOIA MblAW NPV MHOTOMPOXOAHOM WCMbITAHUN
(hunbTpa 1 M3MeHeHUK cnocoba NpesCcTaBNeHUs pa3MepoB YacTuLl.

1— punbTp A.ACFTQ; 2 — punbTpA. I1ISO MTO. 3 — chbunbTp B.ACFTD. 4 — cunstp B. ISO MTO

PucyHok 4 — 3aBUCMMOCTb Koadh(puumeHTa unbTpoBaHusa ANs GuUAbLTPOB A4BYX TUNOB OT pa3mMepa YacTuly, NoNy4YeH-
Hasf C UCNONb30BaHWEM pPa3HbiX MeTO40B kKannbpoBkn ACY 1 MeToa0B MHOTONPOXOA4HbIX UCNbITaHuit (MCO 4572 n
MNCO 16889)
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Takum 06pa3om, xapakTepucTuku unbtpa, nosyyeHHble no MCO 4572 n ¢ NOMOLLbI0 U3MEHEHHOIO
MeToZa MHOTONPOXOAHbIX UCNbITaHWI hunbTpa no N C 016889. pasnuyHbl. OHW SBNAIOTCA pe3ybTaToM paja
yCOBEpPLUEHCTBOBAHMNI MHOrOMPOXOAHOTO UCNbITAHUS, B TOM YKNC/E, 3aMeHbl TECTOBOM MblIM U MeTOAA Kannb-
poBKW. Pasnununsa xapaktepuctuk punbTpa ABAAITCA apTedakTaMm UCNob3yeMoro MeToAa UCTbITaHWiA, a He
N3MEHEHNEM XapaKTepucTuk camoro unbTpa. MNoaToMy AaHHbIe NO XapakTepucTukam uibLTpoBs, npeacras-
nsemble BcooTBeTcTBUM C M C 016889, He A0/MKHbI 6bITb OCHOBaHbI HAa pe3y/ibTaTax MHOrONPOXOAHbIX UCMbITa-
HWIA. npoBefeHHbIXx No NCO 4572. Kpome TOro nonb3oBaTenu faHHbIX JO/DKHbI OblTb yBEpPEHbl, YTO npu
CpaBHEeHNN XapaKTeprCTUK PMNbTPOB 6bl/T UCNO/ML30BAH OAVH MTOTXE MeToA NcnbiTaHWi. Bo Bcex coobLweHn-
AX. BK/OYAsA 0TYETbI 06 UCMbITAHWUAX U PEKTAMHYI0 NINTEPaTypy, YKasbiBaloT NCNO/b3yeMblli MeTOZ UCTbITAHWIA
UNbTPOB.

8 3ak/itoyeHue

OCHOBHbIE N3MEHEHUS, BHECEHHbIE B METO/bl UCMbITAHUA PUIbTPOB U KOHTPOb 3arpsA3HEHNIA, NOSABU-
nuce npy npuHAaTUM NCO 11171, M1C016889. MC 011943 n NCO 4406:1999. 3TN M3MEHEHUS BbININ HEOOX0AN-
Mbl U3-3a HelocTaTka NPOC/IeXMBaeMoCcTu MeToaa kannbposkm ACH no ACFTD n oTcyTcTBusa camoii ACFTD. B
pamkax HOBOro metoga kannbpoBkn ACY BMECTO paHee MCMOo/ib30BaBLUENCA TECTOBOM Mbl/IM NPUMEHSIOTCSA
cTaHgapTHble o6pasubl 4119 Kanmbposku, attecTtoBaHHble NIST. Kpome Toro metog no3sonseT onpefennTb
xapaktepucTnkn ACY n TpebyeT cTaTucTMueckon 06paboTkn MeTO0B U pe3ynbTaToB aHanusa. B mHoronpo-
XOZIHOM MCNbITaHUN PUNbLTPA NCNoNb3yeTcsa meTo kKannbposkm ACH no NIST ¢ 3ameHoil ACFTD Ha ISO MTD.
Bcnegctsue Toro, 4to ISO MTD nerue gucneprupyeTcs n ANs Hee B MeHbLUEl CTeNeHn xapakTepHbl NorpeLw-
HOCTK COBMaAeHUs, oHa 60/blue NOAXOAUT ANA MHOFONPOXOAHbIX UCMbITaHuli huabTpos. B 1995 r. HOBble
mMeToAbl kanmopoBku ACY 1 MHOTOMPOXOAHbIX MCNbITaHWIi (OUNbLTPOB GblIM NPOBEPEHBI HA COOTBETCTBME Tpe-
60BaHMAM MO pesysibTataM MexAyHapoHOro aHOHMMHOrO UccefoBaHus, B KOTOPOM yyacTBOBaM cneuuna-
nncTbl 27 nabopatopuii. B C 011943 ycTaHOBNEH METOS KaNIMGPOBKN MHTEPaKTUBHbIX ACY. OCHOBaHHbI Ha
06HOB/IEHHOM MeTOZe KanMbpoBKM 1 NO3BONAIOLLNIA NPOBEPUTL HA COOTBETCTBME TPe6OBaHNAM BCIO CUCTEMY
WHTEpPaKTMBHOrO nofcyeta vacTuy, B TOM uucne, cuctemy pasbasneHus, korga oHa ucnosnb3yetcs. B
MNCO 4406:1999. ycTtaHaB/MBawLLeM 06HOBNEHHble VCO KoAbl YPOBHSI 3arpsi3HEHHOCTU TMApaBNYECKON
XWAKOCTN TBEPAbIMU YacTuLaMu, NpuBeeH HoBbIi MeTog kanmbposkn 1 k MCO kofy pesynibTaToB, NOyYeH-
HbIX ACY (HO He K faHHbIM MUKPOCKONUK) f06aBeH TpeTuii pasmep 4 Mmkm(c). Pasmepbl 415 06HOBNEHHOIO
NCO kofa BbliGpaHbl Tak. 4Tob6bl NO3BOMUTL Nosb3oBaTensam VICO koAa COXpaHWTb CBOW apxvBHble 6asbl
[aHHbIX N OCTaBUTb 6€3 M3MEHEHWNI TEXHUYECKME YCNOBMA HA YPOBHU YACTOTbI, OCHOBaHHbIE Ha aTom VICO
Kope.

McTopuueckn nogcyeT yacTul, ABNAETCSA 3HAYNMO NPUYNHON HEOANHAKOBOCTU NPOrpamMm MOHUTOPUHTa
3arpsA3HEHNiA, UCnbITaHWii (UILTPOB U OLEHKM YUCTOTbl KOMMNOHEHTOB. OGHOBMIEHHbIE CTAaHAAPTbI AaloT
60/1bLUYI0 YBEPEHHOCTb B pe3ynbTatax UcnbiTaHunii hunbTPoB 1 N03BONSAIT 60/1ee 060CHOBaHHO CpaBHMBATb
pesynbTaTbl UCMbITAHWUIA, NONyYEHHbIE OT Pa3/IMYHbIX UCTOUYHUKOB. 0/TyYeHHble 3Ha4YeHns pa3MepoB YacTul, B
HacToslLLee BpeMa ABNATCA npocnexunsaeMbiMu o NIST n NCO. C npuHATMEM HOBbIX CTaH4aPTOB NPOMbILLI-
NIEHHOCTb MOJly4Ynsia BO3MOXHOCTb MCMOMNb30BaTh pesynbTaTbl MoAcyera 4acTul, U ucnbiTaHuii (ounbTpoB
MOBbILWEHHON TOYHOCTY 1 BOCMPOU3BOANUMOCTM ANS yNyYLLEHNS NporpaMM No KOHTPOJIO 3arpasHuTenei.
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Koppektop M.C. Ka6awoBsa
KomnbloTepHas Bepctka A H. 3onoTapcaou

CpaHo B Ha6op 03.02.2011. MoanucaHo B neyaTb 17.03.2011. ®dopmat 60 * 84 Bymara odceTHas. FapHutypa Apuan.
MeyaTb othceTHan Yen. ney. n. 1.86. Yu.-u3a.n 1.60 Tupax 121 3o. 3ak. 168.

oryn kCTAHOAPTUN®OPM», 123995 Mockea. FpaHaTHblii nep., 4
wwalgoslinfo.ru w)o@ gostinfo.ru
Ha6paHo Bo ®T'YMN «CTAHAAPTUH®OPM» Ha M3BM.
OTnevaTtaHo a oununane ®ryn «CTAHAAPTUH®OPM» — Tun. KMockoBckuii neyatHuk», 105062 Mocksa. /IanuH nep . 6.
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