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Mpeaucnosue

Lenu v npuHumMnel ctaHaapTusaumm B Poccuiickon ®eepaumm yctaHoBneHsl deepanbHbiM 3aKOHOM OT
27 pexabps 2002 r. Ne 184-93 «O TexHW4ECKOM peryrimpoBaHuny, a npasuia NnpuMeHeHUs1 HauMoHanbHbIX
ctanaaptos Poccuickon deaepauym — MOCT P 1.0—2004 «CtaHpgaptusauus B Poccuiickont depnepauuu.
OcHoBHbIE NONOXEHUSA»

CBepneHus o ctaHgapTte

1 NMOArOTOBNEH ABTOHOMHOW Hekommep4ieckol opraHusauuein «Hay4dHo-uccnegoBaTenbckun
LEeHTPp KOHTPOMA U AnarHoCTUKU TexHudeckux cuctem» (AHO «HWL KO») n Camapckum rocygapCTBEHHbIM
aspoKocMuYecKknM yHusepcutetom um. akagemuka C.IN. Koponesa (CFAY) Ha ocHOBe ayTEHTUYHOrO NepeBo-
Aa Ha pycckuii asblk cTaHgapTta CIAY, ykasaHHOro B MyHKT

2 BHECEH TexHun4yeckum komuteTom no ctaHaaptusaumm TK 184 « O6ecneyeHne NpoOMbILLNEHHON YAC-
TOTbI»

3 YTBEP>XJEH VBBELEH B JEMCTBME Mpukasom GeaepanbHOro areHTcTBa o TeXHUYeCKoMy pery-
nupoBaHuto n meTponorim oT 30 Hosbps 2010 1. Ne 622-cT

4 HacToswuni cTaHaapT naeHTuYeH mexayHapogHomy aokyMmeHTy UCO/TO 16386:1999 «MCO meToabl
nogcyeta 4vacTul B rMapaBfiMyecKkon kuakocTu. CTaHOapTbl HA KOHTPOMb 3arpsisHEHUs U UCTbITaHWUA
dunbTpoB» (ISO/TR 16386:2009 «Impact of changes in ISO fluid power particle counting — Contamination
control and filter test standards»).

HaumeHoBaHMe HacTosILero cTaHaapTa M3MEHEHO OTHOCUTESIbHO HAMMEHOBaHWUS YKa3aHHOrO MeXay-
HapogHoro ctaHgapTa Ansa npuseaeHus B cootsetcTBue ¢ FOCT P 1.5 (nyHkT 3.5)

5 BBEJEH BMEPBbIE

UHpopmayuss o6 usMeHeHUsX K HacmosweMy cmaHdapmy riybriukyemcs e exeao0Ho usdasaeMom
UHhopMalyUOHHOM yKazamere «HauuoHaneHbie cmaHO0apmbl», @ MEKCM USMeHeHUU U 11onpasoK — 8 exemMe-
CAYHO U30asaeMbix UHGHOPMaUUOHHBIX yKasamersix « HayuoHansHbie cmaHdapmely. B cnydae nepecmMompa
(3ameHbl) unnu ommeHbl Hacmosiujeeo cmaHdapma coomsememeyrouwjee yeedomneHue 6ydem onybnukoeaHo
8 eXXeMeCsYHO U3dasaeMoM UHGOpMaUUOHHOM yKkasamerne «HayuoHarnbHelie cmaHOapmely. Coomeememey-
rowast UHghopmauusi, yeeOoMIeHuUe U meKkCcmel pasMeliaromcesi makxe 8 UHGhopMayUuoHHoU cucmeme obuwezo
roib3o8aHuUsi — Ha oghuyuansHoM catime @edeparbHo20 ageHmemea o MeXHUYECKOMY peaynupoeaHuro u
Mempoiioauu e cemu MlHmepHem
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HacTosawumn ctaHgapT He MOXeT 6bITb MOMHOCTLIO MW YaCTUYHO BOCMNpoun3BedeH, TUupaxnposaH 1 pac-
npocTpaHeH B Ka4ecTBe ourLumansHoro usgaHns 6es paspelleHuss PegepanbHOro areHTCTBa No TeXHNYecKo-
My perynmposaHunio h MeTponormm
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BeBegeHue

MpuHaTHe 4eTbipex nepepaboTaHHbIX U OBHOBMEHHBIX CTAH4APTOB MO KOHTPOMIO 3arpsisHeHWi
MCO 11171,NCO 11943, NCO 16889 nNCO 4406 npmeeno K HeoBXoANMOCTM BHECEHWNSI 3HAYNTENbHbIX N3Me-
HeHWiA B hopMy NpedcTaBneHnst 4aHHbIX MO YPOBHSIM 3arpsAA3HEHHOCTU MMapaBiMYe KoM XXMaKoCTM TBepabiMu
yacTuuamu u xapakrepucTtukam punetpos. BUCO 11171 ycTaHOBMEH HOBBIN NPOCNEXMBaeMblil MeToa kanno-
POBKW CHETYMKOB YacTuL, paspaboTaHHblin HauroHanbHbiM MHCTUTYyTOM CTaHaapToB U TexHonorum (NIST),
KOTOpbI 3aMeHsIeT MeTo KanMbpoBKM CHETYMKOB YaCTWL, MO TOHKOAMCNEPCHON TECTOBO NbINW 4N BO34YyX00-
unctuteneit (ACFTD)Y, ucnonbsyemblit ¢ Hayana 1970-x rr. B pesyrnbTaTte pasmepbl YacTUL, 3arpA3HAUTENS,
ykasblBaemble kak 2, 5, 10 n 15 Mkm, NnpeacTaBnaoT Kak npubnusntensHo 4,6; 6,4; 9,8 1 13,6 Mkm(c) cooTBeT-
CTBEHHO, rae (c) o3HayvaeT kanubposky o MCO 11171. UCO 11943 — 370 cTaHaapT no KanmbpoBke UHTepak-
TUBHBIX CYETYMKOB YacTul, WCMONb3yeMblil, B OCHOBHOM, ASIs1 OLEHKM XapakTepuctuk cunbTpos. B
MHOroNPoOXoAHOM UcNbiTaHuu hunbTpoB No MCO 16889, 3ameHsaowemM ucxoaHbii metoq no UCO 4572,
ACFTD 3ameHeHa Ha cpefiHeaucnepcHyto TecToByto Nbink MCO (ISO MTD)2), a Ansa kanubpoBKku CHETYNKOB
YacTuu UCNonb30BaH HOBLIV NpocneXuBaeMblil MeToa. Ansa HoBOro Metoaa KanubpoBKK € MOMOLLbIO aBTOMa-
Tudeckux cyetumnkos vactul (ACH) B UCO 4406 k UCO koay ypoBHA 3arpAsHEHHOCTU TApaBINYecKon XKNBKoC-
TM TBepAbIMA yYacTuuamu fobaeneHo kraccuukauMoHHOE YMCMO, COOTBETCTBYIOLWLEE YUCNY 4acTul,
pasmepoM, paBHbIM Uy 6oMbLIMM 4 MKM(C). DT yCOBepLLUEHCTBOBAHUSA NogcyeTa 4acTuL, U MeTo4oB UCbITa-
HWUIA (bUNbTPOB OKasanu 3HaUUTENbHOE BUSIHWE Ha AeATENbHOCTb NO KOHTPOMIO 3arpasHeHHocTu. CneagyeT
OTMETUTb, YTO HU pearibHble YPOBHU 3arpA3HEHHOCTU, HU XapakTe pucTukn hbunbTpoB unn nx acdgekTMBHOCTbL
no 3awmTe HageXXHoCTM KOMMNOHEHTOB He 3MeHWUnuck. B HacToAweM cTaHaapTe paccMoTpeHa CyTb USMeHe-
HWIA, NPUYMHA UX BBEAEHUS, BIIUSIHAE HA YPOBHM 3arpA3HEeHHOCTU U HOMUHAaMNbHbIE XapakTepucTuki ounbTpa, a
TakkKe UX NMosib3a Ar1sl MPOMbILLIIEHHOCTH.

" ACFTD — Air Cleaner Fine Test Dust (ToHKOAMCNEPCHas TeCTOBAast Nbifb AN BO3QyX004MCTUTENEN).
2 |SO MTD — ISO Medium Test Dust (cpeaHeamcnepcHas TecToBas Nbink MCO).
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HAUUWOHANbHBLIA CTAHOAPT POCCUUCKOWNW SGEQLEPALUMU

rMaoPoONPUBOA OB BEMHbIA

UCO MmeToAabl NoAcYETa YacTUL, B rMAPaBINYeCKON XXUAKOCTU.
CTaHAapThbl Ha KOHTPONb 3arpA3HeHUA U UCNbITaHUs PUNLTPOB

Hydraulic fluid power. Impact of changes in ISO fluid power particle counting.
Contamination control and filter test standards

HNata sBepexHna — 2010—12—01

1 O6nacTb NnpYMeHeHus

ABTOMaTMNYECKNE ONTUYECKNE CHETYMKN YaCTUL, B XKUAKOCTU UCNONL3YIOT ANs KOHTPONA YPOBHEN 3arpas-
HEeHHOCTU MMAPaBNNYECKON XUAKOCTU, AN ONpeaeneHUst YNCTOThI Y308 1 rnapoarperaTos v 3 ekTUBHOCTH
cunbTpos. B peaynbTate 3ameHbl MICO 4402 Ha UCO 11171 (kanubposka cueTunkos Hactuy), MCO 4572 Ha
NCO 16889 (MHoronpoxoaHoe ncnbiTaHne punbTpos) U BBeaeHUst MCO 11943 (kanubposka UHTEPaKTUBHBIX
CYETUMKOB YaCTUL,) OXM1AANOCH YNyYLLeHUe KaYecTBa U HaAeXHOCTU pesynbTaToB NoAcHeTa YacTUL, U UCNbITa-
HU PUNLTPOB, a TalkoKe UX NMPUMEHUMOCTN B MPOMBbILLNEeHHOCTU. OaHaKo B CBA3U ¢ NepeonpeaeneHmemM pasme-
POB YacTWL, U UCNOMNb30BaHNEM HOBOW TECTOBOM MblfN AaHHbIe 06 YPOBHAX 3arpA3HEHHOCTU rMapaBnMYeckomn
XUAKOCTN N XapakTepucTukax unetpa ByayT no-gpyroMy nNpeacTaBnsTbCA U UHTEPNPETUPOBAaTLCA. ITH
M3MEHEeHNs PacCMOTPEHbI B HACTOSILLIEM cTaHaapTe.

2 MMpepbicTopus

2.1 ToHKoaucnepcHas TecToBas Nblfb ANA (PUNLTPOB Bo3gyXxa

MepeoHavansHo ACFTD Beinyckanu napTtusamu B komnaHum General Motors (otaen Ceeuei sakuraHus).
ACFTD nonyyanu nytem c6opa nblfv B onpegeneHHoM paioHe wraTta Apu3oHa, pa3MmenbieHust ee B LLIapOBON
MenbHULe AN nonyyYeHns oqHOPOAHOro pacnpeieneHuns YacTuL, no pasmepam, BKIkovas pasmepbl npubnusu-
TenbHo oT 0 Ao 100 MkM. [laHHbIE O pacnpedeneHnn YacTul, no cpeaHm obbemMam B kaxkaon naptum ACFTD,
nonyyeHHble MO0 ¢ MOMOLLLIO POSTMKOBOrO aHanvaaTopa, Moo MeToAoM fasepHon Andpakuun, npunaranucb
K KynneHHbIM o6pasuam. B 1992 r npounssoacteo ACFTD 6birio npekpatleHo.

Ms-3a oTHOoCUTENLHO OAHOPOAHOrO pacrpegeneHus Yactuy no pasamepam ACFTD ucnonb3osanu ans
kanuéposkn ACH no MCO 4572, ncnonbayemblx B rMapaBnnyeckmnx 1 Apyrux cuctemax. Beuay HenpasunbHown
dopMbl vacTuL kBapueson nelnn, ACFTD cuntanu npegctasuTeNbHON Anst YacTul, obHapyXnMBaeMbIX B TUMO-
BbIX rugpasnuyeckmx cuctemax. B UCO 4402 npusegeHo pacnpegeneHue yactuy, no pasmepam anss ACFTD,
OCHOBaHHOE Ha AaHHbIX, NOyYeHHbIX C MOMOLLLIO OMTUYECKOro MUKpockona B koHUe 1960-xr. B To Bpems cTa-
TUCTUYECKNA aHann3 HeoauHakosocTu NapTnit ACFTD He nposogunu. Moaxe 6bin obHapyxeHbl paznuuunsi
mMexay onybnukosaHHbIM pacrnpeaeneHneM YyacTul, No pasMepamM U AeACTBUTENbLHEIMA pacrnpeaeneHnsamMm
yacTuL, no pasMepam B nocregosatenbHbIX NapTuax ACFTD. 3Tu pasnuums aBnsoTcs 3HAYUMbIM UCTOYHUKOM
HeoAMHaKOBOCTM pe3ynbTaToB NoAcyeTa YacTul,.

2.2 Kanu6poBKa CH4eTYMKOB YacTUL, C UCNONb3OBaHUEM TOHKOAUCTIEPCHOMU TeCTOBOM NbINU AN
¢dunbTpOB BO3AYyXa

CuuTaloT, 4TO NoACHET YacTUL, IBMSIeTCS OCHOBOW NPOrpaMM No KOHTPOJto 3arpsisaHeHus. ACH ucnonbay-
tOT AN MOHUTOPUHIa YPOBHEN 3arpsisHEHHOCTU rMApaBAMYECcKor XXUAKOCTM B paboTatolleM o6opyaoBaHuu,
Ans paspaboTku TpeboBaHUI K yPOBHSIM YACTOTHI Y3II0B U rMapoarperaros, a Takke Ans onpeaeneHuns koad-
duumeHTa punbTpoBaHUA B hUNLTPOB K1 oLEeHKN UX 3hEKTUBHOCT.

KannbpoBky npoBogaT Ansa NoAyYeHUs 3aBUCUMOCTI NOPOroBoro HanpshkeHus B ACH oT pasmepa vac-
TUL,. 37O BbINO OCYLECTBNEHO NYTEM CPaBHEHUS COAEPXKaHUA YacTuULl, onpeieNeHHOro 3KCNepuMeHTanbHo
MPpU U3BECTHBIX 3HAYEHUAX MOPOroBOro HanpshkeHus, ¢ ony6nnkoBaHHLIM pacnpeaeneHuem yactuy ACFTD no
pasmepaMm. TOYHOCTb KanMOPOBKW 3aBUCUT OT TOYHOCTU ONYGNMKOBAHHOTO pacrpedesieHUs YacTul, Mo
pasmepam.

WU3paune ocbmynansHoe
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B cBsi3u c oTCyTCTBUEM 3arpA3HUTENA ¢ 6onee HOPMUPOBaHHBLIM pacnpeaeneHnem 4acTuu, No pasmepam
Mpu kanubposke ACYH anst KOHTPONA YPOBHEN 3arpA3HEHHOCTU XMAKOCTEN B raponpusoaax v Apyrux cucte-
max ucrnone3oBann ACFTD. Pacnpeaenenune yactuy ACFTD no pasmepam, Ucnonb3oBaHHoe AN KannbpoBku
no NCO 4402, 661510 Nony4eHO Ha OCHOBE 3HAYEHWUI ANUHBI HanGonbLUIei XopAbl YacTuL, U3MepPeHHON ONTuU-
YECKMM MUKPOCKOMOM B kKoHUe 1960-x rr. B To BpeMaA Ans noacyeTa YacTUL, NpUMeHSNN ONTUYeCKUIn MUKPOCKON.
Kannbpoeska ACY sakntodanack B TOM, 4Tobbl NOAY4UTL Hanbonee TOUHOe COOTBETCTBUE Pe3ynbTaToB noa-
cyeTayvacTu ¢ nomoLlbio ACH 1 onTudeckoro MUkpockona.

To4HocTk onybnvkoBaHHOro pacnpegenerHusa Yactuy ACFTD no pazMepam U COOTBETCTBYIOLWLEN Kannb-
poskn ACH ¢ 1970-x IT. Ha4anu cTaBuTb NoA coMHeHue. [1o Tex nop, noka He 6bina NpoBeaeHa opuUrHanbHas
paboTtano HekoTopbiM napTuam ACFTD, BNusaHWE HeoANHaAKOBOCT NapTUil Ha pacnpeaeneHue YacTul, no pas-
mepaM v kannbposky ACH He yunteiBann. HecmoTtps Ha 310, no MCO 4402 ot nabopatopuit TpebyeTcs NpoBo-
AWTb KanMBpPOBKY Ha OCHOBE OPUrMHaNbHOIO ONyGNMKOBaHHOTO pacnpeAeneHus YacTul, No pasmepam, XoTa
KoHkpeTHble napTun ACFTD moryT 6bITb pasnunyHbl.

2.3 MepBoHavyanbHoe MHOronpoxoaHoe UcnbiTaHue punbTPOB

MapannensHo ¢ paspaboTkon MeToada kanubposku cueTunkoB Yactuu, no ACFTD cozpaeanca meToa
MHOrOMPOXOAHOr0 UCMbITaHWUA rmapasnMuecknx punbTpoB Ans onpeaeneHnsa UX XapakTepucTUK, rnasHbIM
obpaszom, achpekTUBHOCTU U rpazeeMKocT. B 1981 r. MeToa MHOFONPOXOAHOTO UCTIbITaHUA GbiN yCTaHOBNEH
mMexayHapogHelm ctaHgapTom UCO 4572 u ¢ Tex nop ero LWMpOKO NpUMEHSANU. XapaKTepucTuku, onpeaensio-
wme npurogHoctb ACFTD anst kanubposku ACY, aenatoT ee uaeanbHoi 1 ans ucneitaHna ounbtpos. Mpu
MHOrOMPOXOAHOM UCTIbITaHUU r’MApaBNUYecKas XXMAKOCTb LMPKYNUpYET Yepes UCNbITyeMblil punbTp, Npu 3ToM
HenpepblBHO AobasnsioT cycneHanto ACFTD B rugpobak, nomeLleHHbIN Bbilwe Mo NOToKy oT hunbTpa. B Teve-
HWe BCero UCMbITaHUs AenatoT 0TeHeTbl YacTuL Ao 1 nocre unsTpa. Ux ucnonb3ayoT ana BbldncneHus acdek-
TUBHOCTM yAaneHUs YacTuL, B 3aBUCUMOCTM OT ux pasMmepa. OYeBUaHO, YTO pe3ynbTaThl, BbipaXXeHHbIe Yepes
koahbULMEHT bUNbLTPOBaHMSA B, 3aBUCAT OT Kanubposku ACY, a Takke OT pacnpeaeneHns 4acTu, TeCToBon
nbin no pasmepam. OnpedenstoT rpAseeMKocTb NCnbITyemMoro punbTpa kak konudectso ACFTD, Heobxoau-
Moe Ans JOCTUXEHUs Ha hunbTpe MakcumarnbsHoro nepenaga AaeneHus. PacnpegeneHue 4actuy, TeCTOBOW
MbIX NO pasMepaM U UX CTPYKTYpa Takke OKasblBaloT 3HAUUTENbHOE BAUAHWE Ha Takue XapaKTepucTUKK
huUnbTPOB, Kak ahheKTUBHOCTL N FPA3EEMKOCTb.

3 HoBble TecTOBbIE NbINU

B 1992 r. nepecmoTp cTaHAAPTOB MO KanMbpoBKe CHETYMKOB YaCT UL, M UCTIBITaHUIO BDUNETPOB Bkl CPOYHO
NpoAoIKeH, Koraa B oTAene Bbinycka 06opyaoBaHus 4Ns 04UCTKN Bo3ayxa B I. PouecTep (bbiBunii otaen Cee-
yen saxuraHuns) kopnopauum General Motors npekpatunu npoussogctso ACFTD. TexH1n4eckum KoMUTETOM
NCO/TK 22 6bin npuHaT MCO 12103-1 no nbinn 4ns UcrbiTaHni punbTpoBs, B KOTOPOM YCTaHOBIEHbI ousndec-
Kue, XMMU4yeckne CBOMNCTBA, a Takke pacnpegeneHune YacTul, no pasMepam A5s1 YeThIpeX TUNOB TECTOBOM KBap-
LeBOW Nbif. HoBble TeCTOBbIE MbINN U3rOTOBMSIOT C NPUMEHEHNEM CTPYIAHOIO M3MebYeHNS BMEeCTO LLapOoBbIX
MenbHUL, ucnonssosaswwuxca anss ACFTD. B pesynbTate pacnpefeneHue yactul no pasmepam 1 dopma
oTAenbHbIX YacTuw, Hosol Nbinn oTnndatoTes oT ACFTD. Takke B MICO 12103-1 ycTaHOBMEHbI 311EKTPO3OHHbIE
MeTOANKN NoNyYeHUsi pacnpedeneHns YacTuL, HOBbIX Nblfer Mo pasMepaM BMECTO POSTIMKOBOro aHanmnsatopamu
nasepHoun andpakumm, npumensasLmnxcs npy nponssogctse ACFTD. B pesynsTtate npumeHerns MCO 12103-1
HOBbIE TECTOBbIE MbIfIM flerye KOHTPONUPOBaTh, @ pasnuM4ms UX OT NAPTUM K NapTUn MeHblue, yem y ACFTD.

OpaHa u3 neinei, onucarHbix B ISO 12103-1, cpegHeancnepcHas TectoBas neinb MCO (knacc A3), ISO
MTD, 6bina BeibpaHa UCO/TK 131/MK 6 gnsa sameHsl ACFTD npu kannbpoBKe CHETUNKOB YacTuL, M NpoBeaeHUN
MHOrONPOXOAHbIX UCMbITaHUA hunsTpoB. ISO MTD cdusndeckn n xumndeckn naeHtudHa ACFTD, HO coaepXuT
MeHbLUEee YMCNO YacTuL pasmepom He Boree 5 MKM 1 nierde gucneprupyeTcsi B rnapaBnimyeckoi XUaKocTu,
Bricokoe cogepxaHue menkmx vactuu, B ACFTD MoxeT BbiTb TPUHNHON NOrpeLLHOCTen, CBA3aHHbIX C coBnage-
HWeM YacTuu npu nogcuyeTe. Takum 06pasom, ncnonssosarue ISO MTD ymeHbLIaeT 3TOT UCTOUHMK NorpeLu-
HOCTM Npu coxpaHeHn Heobxoanmelx ceoncTs ACFTD.

4 HoBblI MeTOAO KannopoBKN aBTOMaTUUYECKUX CHETYMKOB YacTuLy

M3-3a npobnem c TouHocTbo pacnpegenernus YacTuy ACFTD no pasmepam HauunoHansHasa Accoumanuus
no Mapaenuyeckoin Aneprum (CLUA) B 1980 r. Hayana paspaboTKy NpocnexMBaeMoro MeToga KanMbpoBKM
ACH. Pe3ynbTaToM NepBOi NONbITKA NO CO34aHNI0 NPOCNeXnBaeMoro Metoaa Okl HOBbIA MeTOA, YCTaHoB-
neHHbIn cTaHaapTom CLUA ANSI/(NFPA) T2.9.6R1 (1990), B KOTOPOM UCMOMb30BANNCE YaCcTULbl NaTekca ogu-
HaKoBbIX pasmepoB, B3BelleHHble B MuHepansHoMm Macne MIL-H-5606, ¢ pasmepamu, npocnexvsaemsiMmn

2
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NIST. OgHako ucnonb3oBaHWe 3Toro Metoda He 6bINo 0406pPeHo, NOCKOMNLKY BCKOpE MOcne ero BHeapeHus
661110 0BHapyXeHOo Nroxoe cooTBETCTBME Mexay ACYH pasnnyHbIX TUMOB, OTKaNMGPOBaHHLIX Mo natekcy. ACYH
pasHbIX usrotosutenein u ACHY ¢ NCToYHMKaMKM cBeTa pasfMYHbIX TUMOB (TakUMW, Kak NnasepHbld Anoa unu
ncTouHuK Genoro ceeTa) UNAKU NPUHLMNAMU U3MEPEHUIA (paccesHue Unu ocnabneHne ceeTta) gaBanuy pasnuy-
Hble oTcHeTbIYacTuy npu aHanuse ACFTD unu asanornyHeix 06pasuoB. 10 00ycrnoBneHo ONTUYeCKMMN CBOM-
cTBamu natekca 1 kBapua. Belno cgenaHo sakmoyeHue o ToM, YTO YacTuubl Anst kanubposkn ACYH AomKHbI
6bITb ONTUYECKN aHANOTrNYHBI TEM, YTO 0BbLIYHO MCMONL3YITCA ANA UCNBITaHWUSA (PUNLTPOB.

[ns cosgaHua npocneXxveaemoro Metoaa kanuoposkm ACH B 1993 1. obpaTtunuce BNIST cuenbto atTec-
Tauun pacnpegeneHus no pasmepam vactuy ISO MTD B cycneHsnax. ATTecToBaHHble CyCneHsuun, ctaHaap-
THbIN o6paseL, NIST (SRM) 2806, npeacrasnsitoT coboit cycneHsun ISO MTD B rugpaBiMyeckoi XXnakocTtu
MIL-H-5606 ¢ maccosol koHLeHTpauuein 2,8 mr/n. Metodbl CkaHUpYoLLe 3MeKTPOHHON MUKPOCKONNW 1 CTa-
TUCTUYECKOTO aHanusa Gblnn UCMonb3oBaHbl AN U3MEPEHUS SKBUBANEHTHLIX AMaMeTPOB NPOeKLMiA YacTuL,
ISO MTD v gns onpeaeneHus pacnpegeneHus yactuy, SRM no pasmepam. OKBUBanNeHTHbIN gnameTp Npoek-
LM UCNOMb3YIOT ANA onpedeneHus pasMmepa YyacTulbl, TOCKOSbKY OH 6omee 61M30K K paaMepy, pearnbHo n3me-
psiemomy ACY, yem anvHa HanbonbLuen xopabl, kKoTopas UConb3oBanach Npu NonyyYeHun pacnpeneneHmns
yacTtuy ACFTD no pasmepam. flaTunk 4acTuL namepsieT U3BMeHeHNe MHTEHCUBHOCTU CBETA, BbI3BAaHHOE NPUCY-
TCTBMEM YacTULbl B €ro YyBCTBUTENbHON 30He. B 13BeCcTHOM cMbicne, AaTymk ocnabneHus ceeTa namepsiet
pasmep TeHW, oT6pacbiBaeMoi YacTuuen. AnuHa HanbonbLuein Xopabl v SKBUBANEHTHLIN AnamMeTp npoekuum
YacTuLbl NoKasaHbl Ha pUCYHKe 1.

Kak nokasaHo Ha pucyHke 2 ansi ISO MTD, pacnpegeneHvne 4acTul no pasmepam, nosfyyeHHoe Mo
pesynbtatam kanubposku NIST, 3HAUNTENLHO OTNMYAETCA OT pacnpeneneHuns, NoyYeHHOro ¢ MOMOLLbHO
ACMY, oTkanubposaHHoro no ACFTD. PesynbTathl, NpMBeAeHHbIE HA PUCYHKe 2, peacTaBnsioT coboit pacnpe-
Aenexus YacTuy, no pasMmepam ans npob ISO MTD ¢ maccoBoW koHLeHTpaumen 2,8 Mr/n, npoaHannampoBaH-
HbIX MHCTUTYTOM NIST 1 ACH, otkanubposaHHbiMM No ACFTD. MocneaHue pesyneTathl OGbnn NONy4eHbl B
pamMKax MexxagyHapogHoro aHoHUMHOro nccriegosaHust, nposeaeHHoro npu cogenctanm MCO TK 131/MK 8/PT 9.
Mpwu pasmepe vacTuy He 6onee 10 mkm B NIST Habntoganoch 3HauyMTeNbHO Gorbluee YMCIO YacTul, YeM ¢
nomolublo ACH, oTkanmbposaHHoro no ACFTD. Bonee Bbicokasi YyBCTBUTENBHOCTbL CKAHUPYHOLLEN 3MEeKTPOH-
HOW MNKPOCKOMNN MO CPaBHEHUIO C ONTUYECKO MUKPOCKOMMEN NO3BOMAET NOMYyUYnUTb OTCHETHI, COOTBETCTBYHO-
LiMe BEICOKOMY cofepXaHuto Menknx yactuu,. Mpu pasmepax 6onee 10 mkm B NIST Habnioganock MeHbluee
yncno Yactuu. OTo rnaBHbIM 06pa3om cBaA3aHo ¢ TeM, YTo B NIST onpeaenann 3kBMBaNeHTHLIN AnamMeTp npo-
eKLMM YacTul, a 3TOT AnameTp MeHbluUe, YeM AnvHa Hanbornblueil xopakl, UCMonNb3yemMon Ana nocTpoeHus
onybnukosaHHoro pacnpegenenus yactuy ACFTD no pasmepam (pucyHok 1).

& 3
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1 — pencTBuTENbHOE N30BpaXKeHWe YacTulbl; 2 — usobpaxeHue Yactuusl no NCO 4402 (pacnpegenerue yactuy ACFTD no pasme-
pam); 3 — nsobpaxeHue yactuupbi no NIST, oKBUBaNEHTHBIN AMamMeTp NPoeKUUmn (pacnpeaeneHune Yactuu no pasmepam, nonyveHHoe B

NIST); 4 — pasmep HanBonbLuen xopasl d = 13 MKM; 5 — nnoLaak YacTuLsl = 78,5 mkmZ; 6 — sKBMBaneHTHas nnowaab = 78,5 MkmZ;
7 — 9KBMBaNEHTHbIN AuameTp Yactuubl d = 10 MKM

PncyHok 1 — Cxema onpeaeneHusi paamepa 4actuubl d nNo pasmepy HanbonbLuen xopap! U SKBUBaNeHTHOMY AnaMmeTpy
NpoeKumn YacTuubl
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Yucno yactuy GonbLue ykasaHHOro pasmepa/mn
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PaaMep 4acTtuubl, MKM

1 — kanubposka, nonyveHHas B NIST; 2 — kanu6poska no ACFTD.

MpwumeuyaHne— Pacnpegenenys yactuu no pasmepam nonyveHs! ans npod ISO MTD maccoBoin KOHUEHTpa-
umen 2,8 mr/n.

PucyHok 2 — Pacnpegenenus vactuy ISO MTD no pasmepam, nony4eHHbIe C UCnornb3oBaHneM Metoga kanubposku no
ACFTD (no ICO 4402) n HoBoro npocnexusaemoro metoga kanubpoeku NIST (no UCO 11171)

Mpwy BHeceHnn namereHunin 8 UCO 4402 (kanubposka cueTunkos yactul), MCO 4572 (MHoronpoxoaHble
ncnbitTaHna punetpos) n MCO 11943 (kannbpoBka MHTEPAKTUBHBIX CHETYMKOB YacTuL,) 6bINo NpeaycMoTpeHo
ucnonb3sosaHue ISOMTD uobecneuenune npocnexusaemoctTuk NIST SRM 2806. Oxupanock, YTo B pesynbTa-
T€ BHECEHUSI U3MEHEHWIA NOBLICATCS Ka4eCTBO U HAAEXKHOCTb Kak CHETYMKOB YacTULL, Tak U pe3ynbTaToB UCMbI-
TaHuin unbTpoB. B 1995 r. 310 NpeanonoxeHve GbINO NOATBEPXKAEHO B paMKkax psaaa MexayHapoaHbIX
aHOHUMHbIX UCCReA0BaHNA, NPOBEAEHHBIX C LeNbio OLLEHKU BNAHUA 3TUX U3SMEHEeHWUI Ha pe3ynbTaTbl usmepe-
HUIA. Pe3ynbTaThl 3TUX UccneaoBaHuidi nogpo6HO onucaHbl B CNPaBOYHBLIX MPUNOKEHUAX COOTBETCTBYHOLMX
crangaptos NCO.

5 O6ocHoBaHue HeOOXOAUMOCTU U3MEHEHUN

NUCO u gpyrve opraHusauuum, saHUMaroLwmecs paspaboTkoi oblueTexHUIeckuX cTaHaapToB, AOSKHbI
paspabaTtbiBaTb TEXHU4ECKU ODOCHOBaHHbIE CTaHAAPTLI, MO3BOMAKOLME NPOBOAUTL AOCTOBEPHOE CPaBHEHUE
OaHHBIX, NOTYYEHHBIX U3 Pa3fUYHbIX UICTOYHUKOB. OTU CTaHAAPTHI 40T BO3MOXHOCTb CPaBHUBATL pe3ynbTa-
Thbl, MOSyYEHHbIE Ha Pa3NUYHBIX NPeANPUATUAX UK B NabopaTopusax, KOTopble NPOBOASAT UCNIbITAHUS MO OAHO-
MY 1 TOMY XXe cTaHgapTy Ha MeToabl ucnbiTaHni. MNoatomy UCO ogobpsieT ucnonbsoBaHue Ans KanMbposku
cTaHAapTHLIX 06pa3LoB. PaHee Ans MHOrONPOXOoAHBIX UCNbITaHWA hunbTPOB U Ans kanubposku ACH ncnonb-
30Banu HeaTTecToBaHHble 06pasLbl ACFTD. XoTa MeToa kanubposku no ACFTD anutensHoe Bpems Ucnofb-
30Banu ana nposeaeHUst 06bIMHOM KanuMbpoBku B nabopaTopusix, OH UMeeT HeAocTaTku, BNuAoWwue Ha
TOYHOCTb pe3ynbTaToB WM Ha COrMacoBaHHOCTb pe3ynbTaToB Mexay nabopatopusimn. Ewe 6Gonbuliein
npo6nemoit ansietcsa 1o, 4yto ACFTD 6onblue He BbiNyCKaloT CepUIRHO.

C TouKM 3peHus kanubposku ACY, metoa kanubposku no ACFTD umeeT psag HedocTaTkoB, caMbiM
CyLLeCTBEHHbIM U3 KOTOPbIX, BO3MOXHO, ABNSIETCA TO, 4TO pacnpeaeneHue Yactuy, ACFTD no pasmepam HeaT-
TECTOBaAHO W HenpocnexusaemMo. TOYHOCTb KaNMBPOBKU 3aBUCUT OT TOYHOCTU 3TaNIOHHONO pacnpeaeneHus
yacTuy no pasmepaM. M3BecTHO, 4TO pacnpeaeneHns 4Yactuw, No pasmepam, nofyyeHHble COBPEMEHHbLIMA
MeToaaMn 3M1eKTPOHHOM MUKPOCKOMMUK U 3NIEKTPO3OHHOro nogcyeTa, oTiuM4arTcs oT ony6nnkoBaHHOro pac-
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npeaeneHus Yactuy, ACFTD no pasmepam (no NCO 4402), nony4eHHOro MeTo0M ONMTUHECKO MUKPOCKONUM,
ocobeHHo ans vyacTuu pasmepoM meHee 10 mkm. OnybnukosaHHoe pacnpegeneHue yactuy, ACFTD no pasme-
paM OCHOBaHO Ha aHanuse, NpoBeAeHHOM B kKoHUe 1960-X roaos AnsA KoHKpeTHbIX napTuil ACFTD, 6e3 yueTa ux
HeoanHakoBocTU. Kpome Toro metoa kanubposku no ACFTD He TpebyeT aTTecTaummn ucnonbsyemoix ACH n
aHanuTUYecknx MeToauk. HoBbll MeToa KanMBpoBKK yCTpaHAEeT MHOMMe U3 3TUX HeonpedeneHHOCTeNn 3a cyeT
npumeHeHus ans kanubpoBku cTaHAapTHLIX 06pa3sLoB cocTaBa (cycneHsuit). Kpome Toro ncnonbsosaHune
HOBOro MeToAa kanMbpoBKM MO3BONSAET YCTAHOBUTbL MUHUManNbHbIE TpeboBaHus K xapakrepuctukam ACY v
UCMoNb30BaTb CTAaTUCTUYECKNE METOADI A4S OLLEHKN AaHHbIX U aHanUTu4ecknx Metoauk. OgHUM U3 cneacTeun
n3MeHeHUst MeToa KanMbpoBKu siBNsieTCA nepeonpeaeneHe pasmepoB YacTuLl, PAaCCMOTPEHHOE HUXE.

C Touku 3peHust ucnbiTaHus GUnNbLTPOB, Nepexod K HOBOW TECTOBO MbINIA U HOBOMY MeToAY KannubpoBku
AN MHOTONPOXOAHOIo UcMbITaHUsi unbTpoB ObIN HeobxoauM B CBA3M C NpekpalleHneM NPou3BOACTBaA
ACFTD. Kak ynomuHanoch Bblwwe, 3ameHa ACFTD Ha ISO MTD aaeT HeCKOMbKO NpenmMyLLecTB Npu UCMbITaHUK
dunbTpos. CeolicTBa U pacnpegeneHue yactuy, ISO MTD no pasmepam 6ornee BOCMIPOU3BOAUMEI, OHa Nyvlue
oxapakTepusoBaHa U ee npotle gucneprupoBaTthb Nno cpasHeHno ¢ ACFTD. ISO MTD coaepXuT 3HaunTenbHO
MeHbLUee YUCIO YacTUL, pa3MepoM MeHee 5 MKM. 3TO CHWKaeT BePOATHOCTb NOrpeLIHOCTEn coBnaaeHUs npu
noacyeTe YacTuL, U 0cOBEeHHO BaXKHO A1 MHTEPaKTUBHBIX CUCTEM NoacyeTa 4acTuLl, UCMoMNb3yeMblX NPy Npo-
BEAEHUN MHOTOMPOXOAHBIX UCMbITaHW. Kpome 3ameHbl Tectoson nbinv B UCO 16889 Bbinu ycTaHOBNEHbI
ynyylleHHble MeToAbl MHOTONPOXOAHbLIX UCTIbITAHWUIA U NpeAcTaBNeHns AaHHbIX. M3-3a pasHbix pacnpeaene-
HuinvacTtuy no pasmepam ACFTD 1 1SO MTD 1 ux pasHon CTPYKTYpbI, a TaKKe USMEHEHNA MeTOA0B UCMLITaHUIA
1 cnocoboB NpeacTaBneHns AaHHbIX, pe3ynbTaTbl MHOTONPOXOAHBIX UCNbITAHUA (PUMBLTPOB OTANYHBI OT TeX,
yTO NnonydeHsl no NCO 4572. OgHako, B LENoMm, NOBTOPAEMOCTb pe3ynbTaToB MHOTONPOXOAHLIX UCNbITaHUA
AOKHa 6bina ynyqwmTecs. BnvsHue usmeHeHUin paccMOTPeHO HXe.

6 BnusiHMe naMeHeHMW Ha U3MepPEHUS pa3MepoB YacTUL, U KOHLIEHTpauuio
3arpsizHuTens

6.1 MepeonpeneneHue pasmepoB vYacTuL,

UHdopmaLumsa no pasmepam YacTuL, U X coaepkaHuto Heobxoanma npu KoHTpone 3arpsisHeHHOCTW rua-
paBrnYeckon Xnakoctu. 3ameHa meTtogda kanmbposku ACH npuBoanT K HenocpeacTBeHHbIM U3MEHEHUSM
npeAcTaBnsieMbIX pasMepoB YacTUL U UX coaepkaHusa. BennynHa UsmeHeHus 3aBUCUT OT pasMmepa 4actul,
npeAcTaBnstoLlero MHTepec. B cBs3u ¢ 3ameHoin MmeToaa kanmbposku, no UCO 11171 pasmephbl YacTuL, 3anu-
CbIBaOT C UCMOML30BaHNEM CUMBOMA MKM(C), rae (C) o3HavaeT, YTo kanmbpoBsky nposoaunu no MICO 11171.B
Tabnuue 1 npuBeaeHsbl pasmepsbl YacTuL, MNoyYeHHbIe C UCNOMb3oBaHUeM PasfinyHbIX METOA0B KarmbpoBKn
no ACFTD uNIST. Mpu paszmepe yactuy 10 MkM pasnunyue npeacTasnseMbiX pasMepoB cocTaBnAeT npubnuan-
TensHo 2 %. Pasmepbivactuy, 15 1 5 Mkm anss ACFTD, nonyyYeHHble MeToA40M ONTUYECKON MUKpoCcKonnn, 6yayT
rno Hosomy meToay NIST npubnuantensHo 13,6 1 6,4 MKM(C) cooTBeTCTBEHHO. Hanbonbluee nsmeHeHue pas-
mMepa HabntogaeTcs Npu o4eHb MasbIx pasmepax yactuu. Paamep 1 mkm anss ACFTD 6yaeT npnbnnsutensHo
4,2 MKkM (C) no HoBoMy MeTody. OTO WU3MeHeHWe MpeaCcTaBMsieMbIX pPasMepoB MOXET TMPUBECTU K
HEKOPPEeKTHOMY MpeaCcTaBEHUIO YPOBHEN 3arps3HEeHHOCTU XWAKOCTU UMM CpaBHeHWo koadduuneHTa
hunbTpoBaHus B acpbpeKTUBHOCTIN DUNBLTPOB.

Tabnwuuya 1— Paaumep Yactuy, NONy4YeHHbI C UCNONb3OBaHWEM pasnuyHbIX MeToaoB kanubposku ACH

MNepesop u3 pasmepa ana ACFTD B pasmep NIST MNepesop u3 pasmepa NIST B paamep ana ACFTD
Paamep ans ACFTD CootsetcrayeT pasmepy NIST Pasvep NIST CooTBeTcTBYET pa3mepy

(MCO 4402), mkm (MCO 11171), mkm (MCO 11171), Mkm ana 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 59

7 7.7 8 7.4

10 9,8 9 8,9

15 13,6 10 10,2
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OkonyaHue mabnuys! 1

MNepeson n3 pasmepa ana ACFTD B paamep NIST MNepesop u3 pasmepa NIST B pasmep ans ACFTD
Pasmep ans ACFTD Cootsetcrayet pasmepy NIST Pasmep NIST CootseTtcTByeT pasmepy
(UCO 4402), mkm (UCO 11171), mxm (UCO 11171), mkm ans ACFTD (MCO 4402), mkm
20 17,5 15 16,9
25 21,2 20 234
30 24,9 25 30,1
40 31,7 30 37,3

NMpunmeyaHune—Tabnuua 1 gonkHa NCNONb30BaTLCA B KAYECTBE PYKOBOACTBA. TOUYHOE COOTHOLLEHNE pas-
mepos no ACFTD u NIST metogam MoxeT 6bITb pasnnyHbIM A4ns pasHbix nabopaTtopuii B 3aBUCUMOCTH OT XapaKTepPUCTUK
ACY m TouHocTu ncxogHom kanmbposkm no ACFTD. Mpu nepexoae ot kanubpoekm no ACFTD k kanu6poeke NIST naGopa-
TOpUYW, 3aHMMaIOLLMECS NOACHETOM YacTUL,, TPE6YIO LM BbICOKOW CTENEHN TOYHOCTU, AOIKHbI TOYHO YCTAHOBUTE COOTHO-
wexne ana nepesoaa paamepoB ACFTD B paamepbl NIST B ux COGCTBEHHbLIX YCIOBUSIX.

B pesynbTaTte nepeonpeneneHusi pasmepos YacTul, Npu nepexoae oT kanubposku no ACFTD k kanu6-
poBke NIST mHorne ACH, ncnonb3yeMble B HacTosiLLiEee BPEMS, He MO3BONSAOT NOACYUTLIBATL YacTULbI pasMe-
poM MeHee 5 MKM Mpu UCMoMb3oBaHUM HOBOro MeToaa kannbposku. B uenom, ACY, koTopble MOryT fierko
COCUUTBLIBaTL YacTuLbl pasMepoM 1 MkM npu kanubposke no ACFTD, npu kanMbpoBKe Mo HOBOMY MeToAy cro-
COBHbI cHMTaTh YacTULLbl pasmepoM 4 Mkm(c). Mo pesynbTaTtam MexayHapo4HOro aHOHUMHOTO UccneaoBaHus
(NCO 11171, npunoxeHune G), Tonbko Bonee coBpeMeHHbIe AaTuuKK, paboTalolme Ha NpuHLMNax ocnabne-
HUS UMK paccesHUa cBeTa, NO3BONSIOT NOACYUTLIBATL YacTULbl Manoro pasMepa. Hekotopble U3rotosutenu
ACH BbinyckaloT AaTuvky, paboTatolume Ha NpuHuMne ocnabneHns ceeTa, Ans nogcyeTa Menkux 4actuu, pas-
MepoM oT 2 40 3 MKM(C) C NPUMeHeHUeM HOBOro MeToda kanubposky. [ina nogcyeTa YacTul, pasmepoM MeHee
2 MKM, BEpOATHO, TPebyIoTCcs AaTuunku, paboTalolme Ha NpUHLIMNE paccesiHus cBeTa.

6.2 Kaxylieecs coaepxxaHue yactuy,

YPOBHM 3arpsi3HEHHOCTN rTMAPaBIMYECKON XXNOKOCT U NPeACTaBNAT B BUAE COAEPKaHUA YacTuUL, pasHo-
ro pasmepa B 3agaHHoM ob6beme xuakocTu. MNpu ncnonbL3oBaHUM HOBOrO MeToda KannbpoBkn ByayT MMeTb
MECTO KaKyLLiMecs U3MeHeHMWs YNCna YacTuLl, KOTopble «BUAHbLI» CHETUMKY YacTuL, NPy onpedeneHHoM pa3Me-
peyacTuu,. B pesynbTaTe ypoBHM KaxyLLerocs cogepxaHnus Ans Kaxaoro pasmepa yactuy 6yayT pasnuyHbl, B
3aBMCMMOCTU OT UCMOMb3YEeMOoro MeToaa Kanmbposkn. Takum obpasoM, Nonb3oBaTeny AaHHbIX Mo cHeTy Yac-
TUL AOSMKHBI 3HATb, KAKON MeToA KannbpoBKy 6bIn UCNONL30BaH A NOMYYeHUs aHHbIX, U Kak MHTepnpeTupo-
BaTb pesynbTaTbl, MOMy4YeHHbIE C NPMMEHEeHWeM HOBOro MeTofa. HenpaBunbHas MHTepnpeTauus MoXeT
UMeTb MEeCTO, ecrnv caenaHbl HemnpaBuiibHble NPeanosioKeHUs OTHOCUTENbHO MCMONMb30BaHHOrO MeToda
KanuBpoBKN UK, ecrin 3aMeHa MeToaa kanMbpoBkX NpoBeaeHa 6€3 U3MeHeHUs MeToda NpeacTaBneHns aaH-
HbIX. B nepBom nNpubnmkeHUM apXmBHbIe AaHHbIE MO NOACYETY YacTuL, MOTyT BbITb NepeBeaeHbl 13 pa3MepoB
ACFTD B HoBble paamepbl NIST no tabnuue 1.

Ha pucyHke 3 npusegeHbl peaynsTathl NogcyeTa YacTul, No TpeM pasnuyHbiM npobam rugpasnimyeckoi
XKUAKOCTU, NOMYYEHHbIE C UCTOMb30BaHWEM Pa3HbIX METOA0B KannMbpoBKX Npu nogcyeTe YacTuy, Kak BugHo ns
pucyHKa 3, npu nepexogde oT kanmbposku no ACFTD k HoBomy MeToay NIST 6e3 BHeCeHUA U3MEHEHUI B KOH-
TponvpyeMble pasmepbl, byayT HabnoaaTbCa 3HAYMTENbHBIE PACXOXKAEHUS OnpeaensemMoro cogepXxaHus
yacTtuu. Ans yactuy pasmMepomM MeHee 9 Mkm ByayT HabnoAaTbCA KaXyLMecs YBENUUEeHNst NX cogepkaHus,
KOTOpbIE MOTYT NMPUBECTN K HEHY>KHBIM AeNCTBMAM. BenuunHa pacxoxaeHunin BospactaeT ¢ YyMeHbLUEHNeM pas-
mepa JacTuy,. Hanpumep Habnogaemoe cogepxkaHue Anst YacTuy, pasmepom Gonee 5 MkM BoapacTaeT B
OBa — [AecCsiTb pas Npu UCMonNbL30BaHMM HOBOrO MeToda kannbposku. Ons yactuy pasmepom 6onee 10 MKM
HabntogaeTcst 06paTHbIN adbdeKT, T. e. KaXKyLUMECS YMEHbLUEHWUS COAEePXKaHNs CBA3aHbl C 3aMeHo MeToaa
KanuobpoBku. M3 prcyHka 3 BUAHO, YTO MpW UCTONb30BaHUW HOBOMO MeToAa kanmbpoBku Habnogaemoe coaep-
aHue yMeHbLIAanNoch B ABa pasa Afis YacTul, pasmepoM 6onee 15 Mkm. EcnnonncaHHble Belle N3MEHEHUS He
CcUMTaloT pe3ynbTaToM 3amMeHbl cnocoba kanubpoBKK, a OB BSACHSAIOT UX UBMEHEHUEM YPOBHS 3arpsisHEHHOCTMH,
TO 3TO MOXeT NPUBECTU K HENPaBUNbHON UHTEpPNPEeTaLMKN AaHHbIX MO MOACHETY YaCTUL, 1 NPUHATUIO HEKOPPEK-
THbIX Mep. He Bce Nnonb3oBaTeNn A0IMKHbI 3HATb O CIIOXKHOCTSX, CBSA3AHHBIX C MPMMEHEHUeM HOBOro MeToaa
KanMbpoBKW, HO KaXAbl AOSMKEH 3HaTb, Kak U3MEHATCH NnpeAcTaBrieHHble pasMepbl (MpyU 3aMeHe MeToaa
KanubpoBKW), 1 Kak 3TO NOBNUAET Ha CpaBHEHWE pe3yNnbTaToB U UHTepnpeTaLuio AaHHbIX.
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6.3 KogupoBaHue ypoBHS 3arpsA3HeHHOCTU

NCO koa 3arpAsHEeHHOCTU rMapaBnnyeckoin XuakocTn TBepabiMM Yactuuamm (no MCO 4406) — ato
coKpallleHHbI MeToA NpeacTaBneHus pesynbTaTos nogcdeta vyactuu. Mo UCO 4406:1987 pesynbTathl noa-
cyeTayacTuL NpeacTaBnsaoT B Brae ABYX KOAOBLIX UACEN, pasfeNeHHbIX 3HakoM «/», Hanpumep, 16/13. Mep-
Boe uucno NCO Koaa cooTBETCTBYET coAepXaHUio YacTuy bonee S5 MKM, a BTOpOe — codepXKaHuio YacTuy,
6onee 15 MKM Npu Ucnonb3oBaHUM MeToaa kannbposku no ACFTD. Mpu kannbposke ACY no NIST ans otcue-
ToB ACH B usmeHeHHom NCO koae cnonb3oBaHbl TpU YMCa, COOTBETCTBYHOLLMX COAEPKAHMI0 YaCcTuUL, pasme-
pamu 6onee 4, 6 1 14 Mkm(c). HoBble paamepbl 6 1 14 MkM(C) COOTBETCTBYHOT NpuMepHO 51 15 Mkm 4ns ACFTD.
3T pasmepbl BbIGpaHbl NOTOMY, YTO AMA HUX HE MPOMCXOoauT 3HauuTenbHoro casura uicen NCO koaa npu
3aMeHe meToda kanubposku ACH. Ains usmepeHuii metogom ontudeckoi mukpockonun (MCO 4407) metoa
KanubpoBKW He 3aMeHSIoT, naBayuncna 5 1 15 MKM ocTaHyTCs TEMU XKe, YTO 1 paHblue. Takum 06pasom, BTopble
ABaudncna gencteutenbHoro MICO koga 6yayT CXo0AHBIMU, HE3aBUCMMO OT UCMOMNb3YeMOoro MeToAa kannbpos-
KW U MeToaunkn nsmepeHuin. Hosoe uncno, cooteeTcTBytolee 4 Mkm(c) ansa nogcdetos ACH, B onTudeckoi
MUKPOCKOMUN HE UCNOSb3YIOT.

W3 pucyHka 3 BuaHo, 4To 6onblumnx pasnuunia B uncnax MCO koaa ans Tpex npob rugpasnnuyeckon Xua-
KOCTW HeT, He3aBMCUMO OT ncnonssyemon sepcun MCO koga. encTBUTENBHO, pasnnyns NOABMISIOTCS TONbKO
Toraa, koraa Habnogaemoe codepXkaHue YacTuL, COOTBETCTBYET nNepexodamM Mexay AByms uucnamu MCO
kopa. B pesynbTate npumeHeHus nameHeHHoro MCO kofa, koanpoBaHUe YPOBHS 3arpsis3HEHHOCTI A4S onpe-
AeneHHon Npobbl He U3MEHNUTCS 3aMeTHO, HE3aBUCUMO OT MeToa KanMbpoBKX. STO NO3BONAET Nonb3oBaTe-
nam obopyaoBaHWUsA U BCeM, KTO onpeaensieT ypoBHU unctoTel no MCO koay, nogaepxuatb 6e3 M3MeHeHWi
CBOI0 apXMBHYt0 6a3y AaHHbIX 1 CYLLIECTBYOLLME TEXHUYECKNE YCIIOBUS Ha YUCTOTY.
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1 — pacnpepgenexus vactuu no paamepam u UCO kofbl 3arpsi3HEHHOCTU TMAPABIMYECKON XUAKOCTU TBEPALIMU YACTULIAMM, NONYYEH-

Hble C NpUMeHeHnem metona kanubposku no ACFTD, ycranosnenHoro UCO 4406:1987, u metona kanubposku NIST, ycTaHOBNEHHOTO

MNCO 4406:1999; 2 — npoba A =9/3 (ACFTD); 3 — npoba A= 17/10/3 (NIST); 4 — npo6a B = 16/13 (ACFTD); 5 — npo6a B = 20/16/12
(NIST); 6 — npo6a C =21/15 (ACFTD); 7 — npo6a C =26/21/15 (NIST)

PucyHok 3 — PesynbTathl nogcyera 4actuu, nonyyYeHHbIe ¢ CNorb30BaHWEM pasHbiX METOA0B Kanubpoeku, u UCO
KOAbI 3arps3HEHHOCTN MMAPaBNMYECKON XXUAKOCTU TBEPAbIMU HacTULamMu
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7 BnuvsiHMe Ha pe3ynbTaTbl UCMNbITaHUNA (PUNBLTPOB

7.1 IpAseeMKocTb pUnbTpOB

B HekoTopol cTeneHu Ha rpsizeemMkocTb unbTpa OyaeT okasbiBaTh BnNusiHne sameHa ACFTD Ha
ISO MTD B uameHeHHOM MHoronpoxogHom ucneitaHum (no MCO 16889), nockonbKy pacnpegeneHnsiyacTuL, no
pasmepam 1 CTPYKTypa 4YacTuL, 3TUX Nblnei pasnndHbl. 3HaueHUs rpsizeeMKoCT punbTpa B 3aBUCMMOCTHU OT
TuNa TecToBOM Nbinu, BaaTble 13 AokymeHTa MCO TK131/MK 8/PI" 9 N 100, npueeaeHsl B Tabnuue 2. Moyt Bo
BCEX cryyasx pesynbTaThl 4N hunbTpa KOHKPETHOro TUNa NpeAcTaBnaAlnT co60i 3HaueHus, ycpeHEHHbIE No
OBYM UITN TPEM UCTIBITAHUAM. Ha 0CHOBE 3Ha4YeHWUI rpsiaeeMKOCTU PUNbTPa, NPUBEAEHHbLIX B TabnuLe 2, MOXHO
cAenartb BbIBOA, YTO onpeaeneHHasi TeHAEHUMUS USMeHEeHUs! rpsi3eeMKoCcTU (hunbTpa B 3aBUCMMOCTU OT TeCTO-
BOW NbISINM OTCYTCTBYET. B 32BUCUMOCTUN OT KOHKPETHOTO UCTBITYEMOTo (huUnbTpa ero rpA3eeMKoCTb MOXKET ObITb
yyTb 6onblle UM MeHbLLEe NPpY UCNoMb30BaHUM TecToBow Nbin ISO MTD. Mockonbky hUNbTPbl pas3nMYHbIX
TUNoB paboTatoT no-pasHomy npu ucnonbsosaHum ISO MTD, He MoxeT 6bITb 3aaaH 06WMin KoadduumneHT Npe-
obpasoBaHusa 3HaveHuin rpsiseemkoctu no ACFTD B 3HauyeHusi rpazeemkocTn no 1ISO MTD, u gomnxkHbl
NpoBOANTLCH peanbHble MHOrOMPOXOAHbIE UCTIbITAHUA.

YBenuueHve UnnymeHbLUeHne rpazeemMKocTy hunbTpa npuncnons3osaHum Tectosoi nbinn ISOMTD He
03HayvaloT, uTo hunbTp ByaeT uMeTb bonee AnUTeNbLHLIA UK 6onee KOPOTKUIA cpok cnyxBbl. B aenicTBuTENb-
HOCTU U3MEHEHWA 3KCMyaTaLMOHHOrO cpoka cnyxbbl B pesynbTate U3sMeHeHWA MeToaa MHOMoNPOXoAHbIX
NCMbITaHWUI He NpousoiaeT. SKCcnnyaTaunoHHBIA CPoK CNYXObl (hunbTpa 3aBUCUT OT MHOTUX (hakTOPOB, B TOM
yncne, 0T TUNa 3arpsAHUTENS. 3HaYeHUsa rpsiseeMKocTU UbTPa, NOYyYEeHHbIe B X04e MHOroNPOXOAHbLIX
NCMbITAHWIA, NPUMEHUMbI [TULLb A1 CPAaBHEHWUSI XapaKTepPUCTUK pasiuyYHbIX uUnbTPOB NPU KOHTPOSIMPYEMBbIX
YCMOBUSIX, HO X HE UCNOMb3YIOT AN5 onpeAeneHns ero akcnyaTaumMoHHOro cpoka cryxo6bl.

Tabnwuya 2— 3Ha4yeHus rpsa3eemMKocTu punbTpa B 3aBUCUMOCTU OT TUNA TECTOBON NbinNu

[pAseemkocTb, 1
OTtHOCUTENBHARA rpas3eemMKocTb
Punetp (ISO MTD/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 KoadbcpuuueHTt unbTpoBaHus u apdekTMBHOCTL PUNLTPa

N3meHeHne meToaa MHOMONPOXoAHbIX UCMbITaHWA BAUsieT Ha 3¢pdekTUBHOCTb (PUNbTPOB, HA3bIBAEMYIO
koacbbuLmneHToOM hunbTpoBaHMA UMK BeTa-koapdULMEHTOM B, TaK e, Kak Ha rpsi3eeMKocTb unbTpoB. ATO
CBSI32HO C 3aMeHOW TeCTOBOW MbINK, MeToAda kanubposkn ACH, a Takke ApYrMMn yCOBEPLUEHCTBOBaHUAMM
MeToAa MHOTOMPOXOAHBIX UCMbITAHUA U MeTOA0B NpeAcTaBNeHns AaHHbIX. B CBA3SK ¢ 3TUMKN U3MEHEeHMAMN B
MCO 16889 ycTaHoBNeHo, UTo KO PULUMEHTL DUNLTPOBAHUS OOMKHBI 3aMnChLIBATLCA B Buae [3X (cy TAe
X — 3TO pasMepyacTulbl, a(c) osHavaet, 4To ACH6bin oTkanuéposaH no UCO 11171 nucneiTaH no nepecmoT-
peHHOMY MeToAy MHoronpoxoAHbIX UcnbitaHuii no NCO 16889. CpeaHne 3HavyeHNs B, (., NONy4eHHble Ans
BOCbMM (BUbTPOB C UCMOMNb30BaHNEM HOBBIX METOAO0B, B3siTbie U3 AokymeHTa MCO TK 1(3)1II'IK 8/PIF9N 100,
npuseaeHsbl B Tabnuue 3. B uenom Bx (c) NPUHUMatOT 60onee BbICOKME 3HAYEHMUA 41 PUMbTPOB, UCTIbITAHHBIX Ha
ISOMTD, 4em Ans ounbTPOB, UchbITaHHbLIX HAa ACFTD, HO BeNMYMHa cMeLLeHUs He MoXeT 6bITb NpeackasaHa.
MpuBeaeHHble B Tabnuue 3 3HaueHUs p, (c)ANA WecT 13 BOCbMM bUNLTPOB YBENUYUAUCH NP UCMONBb30BAHUU
ISO MTD, a B ABYX cryyaax 6b1nn NonyyveHbl YyTb 6oree HU3KMe 3HaYeHUsl.

He TOMbko 3HaueHUsI B, (), HO M COOTBETCTBYIOLLNE 3HAYEHIIS PA3MEPOB YaCTUL U3MEHSI0TCA Npu BHece-
HWUW N3MEHEHWNA B METOAMKY MHOTONPOXOAHOTO ncnbiTanus unsTpos. CTeneHb BAUsHUA Kanubposku ACH
MOXeT ObITb OLieHeHa ¢ UCNonb3oBaHneM AaHHblx Tabnuubl 1 npy nepexoge ot pasmepos Yactuy, ACFTD k
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Tem, YToyctaHoBneHbl NIST ans kannbposky. B bonbwumnHcTBe criyyaes 3aMeHa meToda kanubposkn ACYH oka-
3biBaeT bonbllee BMsHNe, YeM 3aMeHa TeCTOBOM Nblnun. Mpu 3aMeHe TONbKO MeToaa kanubposkn ACYH MOXHO
oXugaTb, UYTO MenKonopucTble uUIbTpbl ByAyT MMEeTb MeHbluylo 3MGEKTUBHOCTb, a KpymnHomnopuc-
Tble — 66nbLyto. OgHaKko BINSHWE 3aMeHbl TECTOBOM MW NP UCMILITaHUN hUbTPa Ha yaaneHne sarpsasHu-
Tens Hemb3A NpeackasaTb, a BIIMSHWS, CBSA3aHHbIe C 3aMeHO TeCTOBOW NbiNn U MeToaa kannbpoekn ACH,
MOTYT KOMMNEHCUPOBaATbL APYr Apyra.

Tabnwnuya 3 — 3HayeHusi B B 3aBUCUMOCTU OT TECTOBOM MbiIK

Pa3mep yactuuy, npu kanmbposke ACH no B
PunbTp

ACFTD, Mkm NIST, mkm(c) ACFTD ISO MTD
1 1 4,2 33 76
2 2 46 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 59 9,1

3aBucumocTn BAnsa ounbTPOB ABYX TUNOB OT pasMepa YacTuL, NoslydeHHble C UCMOSb30BaHNEM pasHbIX
MeToa0B Kannubposki ACH M MeToA0B MHOMONPOXOAHbIX UCTILITAHNA NPUBEeAEHbI Ha pUCYyHKe 4. Kak BUaHO, 3Ha-
YeHn4 B MOTYT yBEITMYNBATLCA UM YMEeHbLIaTbCA B 3aBUCUMMOCTK OT pa3Mepa YacTtul, 1 paccMmaTpuBaemoro
bunbTpa. BaxkHO OTMETUTL, YTO N3MEHEHUI B peanbHon paboTe unbTpa Uik B ypoBHE 3alUThl, KOTOPLIA OH
npeaocTaBnseT, He 6bino, a coobLLanock TONLKO O 3aMeHe TeCTOBON NbIfY NPU MHOTOMPOXOAHOM UCTNbITaHUU
dunbTpa U u3mMeHeHUn cnocoba NnpeAcTaBNEeHNA pa3mMepoB YacTul,.
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1— duneTp A, ACFTD; 2 — ¢punetp A, ISO MTD; 3 — cunetp B, ACFTD; 4 — cpuneTp B, ISO MTD

PucyHok 4 — 3aeucumoctsb koathduumenTa punbTpoBaHns 4na hUnNbTPOB ABYX TUMOB OT pasmepa Yactuu, nonyyeH-
Hasi C UCMNONb30BaHNEM pasHbIX MeToaoB Kanubposkn ACH n MeToaoB MHOTONPOXoAHbIX ncnbitaHun (MCO 4572 n

NCO 16889)
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Takum obpasom, xapakrepuctukn cunbTpa, nonyyeHHsle no UCO 4572 n ¢ NOMOLLLIC U3MEHEHHOTo
MeToAa MHOroMpPoOXoAHbIX UcnblTaHnA punbTpa no MCO 16889, paznuuHbl. OHW ABNAOTCA pe3ynbTaToM psga
YCOBEPLUEHCTBOBAHUA MHOIONPOXOAHOMO UCNbITaHUSA, B TOM YMCHIE, 3aMeHbl TECTOBOW MblNW 1 MeToaa Kanuo-
poBKUW. Pasnuuusa xapakTepucTuk ounbTpa ABNAIOTCA apTedakTaMu UCNoMb3yeMOoro MeToaa UCNbITaHUiA, a He
N3MEeHeHNeM XapakTepucTUK camoro cpunbTpa. NoaTomMy gaHHbIE MO XapakTepucTukam punbTpoB, Npeactas-
nsemble B cootBeTcTBUN CUCO 16889, He A0MKHEI 6bITb OCHOBaHbI Ha pe3ynbTaTax MHOrONPOXOAHLIX UCNbITa-
HUN, npoBefeHHbIX Mo NCO 4572. Kpome Toro nonbsoBatenu AaHHbIX AOMKHbI BbITb YBEPEHbI, YTO Npu
CpaBHeHUW XapaKTepUCTUK ounbTPoB BblN MCNONb30BaH OAWMH U TOT XKe MeToA UCNbITaHuA. Bo Bcex coobLeHu-
AIX, BKITIO4as 0TYEThl 06 UCTILITAHUAX U PeKNaMHYI0 NUTepaTypy, yKasbiBaloT UCNONb3YeMblii METOA UCTILITAaHUIA
unbTpOB.

8 3akniouyeHue

OCHOBHbIE U3MEHEHWs!, BHECEHHbIEe B MeToAbl UCNbITaHUI (PUNLTPOB 1 KOHTPOSIb 3arpsisHEHWUIA, NOSIBU-
nueb npu npuHaTum MCO 11171, UCO 16889, UCO 11943 MNCO 4406:1999. 3T usmeHeHus 6binn Heobxoau-
Mbl U3-3a HeJocTaTka npocnexvsaeMocTu MeToaa kanubposku ACH no ACFTD notcytcTusicamon ACFTD. B
pamkax HoBoro metoga kanbposku ACY BMecTo paHee UCMonb3oBaBLIENCA TeCTOBOM MbINWM NPUMEHSOTCS
cTaHgapTHble obpasLbl Ana kanubposky, atTectoBaHHble NIST. Kpome Toro metoa no3sonseTt onpeaennTs
xapaktepucTinkn ACYH u TpebyeT ctatuctnyeckon obpaboTkn MeTOAO0B U pe3ynbTaToB aHanuaa. B mHoronpo-
XOOHOM McnbiTaHuy chnnbTpa ucnonbsyetcs meto kanubposkn ACH no NIST ¢ samenot ACFTD Ha ISO MTD.
BcneacTsue Toro, yto ISO MTD nerye gucneprupyeTtcs 1 Ans Hee B MeHbLUEN CTeNeHN XapakTepHbl NorpeLu-
HOCTM coBnageHusl, oHa Bornblle NOAXOAUT ANt MHOFOMPOXOAHBLIX UCMbITaHU hunbTpoB. B 1995 r. HoBbIE
meToabl kanubposk ACYH 1M MHOrONPOXOAHLIX UCTIbITaHUIA hUNLTPOB BBINV NPOBEPEHbI Ha COOTBETCTBUE Tpe-
60BaHMAM No pe3ynbTaTam MeXxayHapogHOro aHOHUMHOrO UccredoBaHuUsA, B KOTOPOM y4acTBOBanu cneuua-
nncTel 27 nabopatopuin. BCO 11943 ycraHoBNeH MeTo KannbpoBKA MHTepaKTUBHBLIX ACYH, 0CHOBaHHEIN Ha
0BHOBNEHHOM MeToAe KanMbpoBKX 1 MO3BOSSAIOLLMIA MPOBEPUTL Ha COOTBETCTBUE TPeboBaHUAM BCIO CUCTEMY
WMHTEpPaKTUMBHOro nofcyera yacTuu, B TOM uucrne, cucteMy pasbaBneHus, korga oHa ucnonbayetcs. B
MCO 4406:1999, yctaHaBnuBatwowweM obHosneHHble MCO koAbl ypOBHS 3arpsi3HEHHOCTU rMApaBnMyeckon
XKUAKOCTU TBEPABIMI YacTMLaMn, NpuBeaeH HOBbIA MeToa kanubposku U kK UCO koay pesynbTaToB, NONyyYeH-
HbIX ACY (HO He K 4aHHbIM MUKpockonuu) ao6asneH TpeTun pasmep 4 mkm(c). Pasmepbl ans o6HOBNEHHOrO
MNCO koaa BbIGpaHbl Tak, 4ToObl NO3BONUTL Nonb3oBaTtensam MCO koga coxpaHUTb CBOW apXxuBHble Oasbl
AaHHbIX U 0cTaBUTb 6€3 M3MEHEHMUIN TEXHUYECKNE YCIIOBUA Ha YPOBHWU YNCTOThI, OCHOBaHHbIe Ha 3ToM UCO
Koae.

McTopuyecku nogcyeT YacTuL ABAAETCA 3HAYMMOWN NPUYUHOA HEOAMHAKOBOCTM MPOrpamMmm MOHUTOPUHIa
3arpsA3HEeHU, UCnbITaHWn PUNBLTPOB U OLEHKN YUCTOTbI KOMMOHEHTOB. OBGHOBMNEHHbIE CTaHAapThl AaloT
66nbLUYI0 YBEPEHHOCTL B pesynbTaTtax UCMbITaHui hunbTpoB 1 no3sonsiioT bonee o6ocHOBaHHO cpaBHUBATL
pesynbTaTbl UCTIbITaHWUIA, NONyYeHHbIe OT PasfNyYHbIX UCTOYHUKOB. MNonyyYeHHble 3HaYeHUsl pa3sMepoB YacTuL, B
HacToslLee Bpems aenatoTca npocnexusaembiMn no NIST u UCO. C npnHATUEM HOBBIX CTAHAAPTOB NPOMBbILL-
NEeHHOCTb NosyYnna BO3MOXHOCTb WUCMOMb3oBaTh pesynbTaThl NnogcyeTa 4acTul, U UCNbITaHNA bunbTpoB
MOBbILLEHHON TOYHOCTU U BOCMPOU3BOAMMOCTM AJ1S1 YNYYLLEHUS MpOorpamMm o KOHTPONO 3arpsisHUTenen.
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