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MpeaucnoBue

MexayHapoaHas opraHusaums no craHgaptusauum (ISO) sBnseTca BCeMypHoOW dhegepaumen HaumoHanbHbIX
opraHusaumMi no craHgaptusauum (kommteToB-yneHoB [SO). PaspaboTka MexayHapoOHbIX CTaHAapToB
OBbIYHO OCYLLECTBIAETCH TeXHU4eckummn kommtetamm 1SO. Kaxabli KOMUTET-YNeH, 3auHTepecoBaHHbIN B
OesaATenbHOCTU, AN KOTOpoW Obin CO34aH TEXHUYECKMN KOMWUTET, umeeT npaBo ObiTb nNpeacTaBrieHHbIM B
aTOM KomuTeTe. MexayHapoaHble NpaBUTENbCTBEHHbIE W HEMNPaBUTENbLCTBEHHbIE OpraHusauuun, nMetomne
cBsAsn ¢ ISO, Takke npvHUMaloT yvactue B pabotax. MexagyHapogHasi opraHv3aumst no craHgapTusaumm
IpaboTaeT B TecHOM coTpygHudecTtBe ¢ MexayHapoaHowm anekTpoTexHudeckon komuccmen (IEC) no Bcem
BOMpocam ctaHgapTusauum B obnactu anekTpoTEXHUKN.

MeTogpl, UCnosnb3oBaHHbIE ANs pa3paboTky 3TOro LOKYMEHTa M NpegHasHayYeHHble NS ero farnbHenLWero
noagepxanusi, nanoxeHol B Yactn 1 Oupektus ISO/IEC. B yacTHocTh, crieqyeT obpallaTb BHMMaHue Ha To,
YTO pasHble KpuTepum ogobpeHns Heobxoaumbl AMis pasHbIX TUMNOB OOKYMeHTOB ISO. lNpoekT HacTosiero
OOKymMeHTa Obin pa3paboTaH B COOTBETCTBUM C pedakuMoHHbIMKW npaBuinamum Yactu 2 Oupektus ISO/IEC
(cMm. www.iso.org/directives).

CnepnyeT umeTb B BMAY, YTO HEKOTOPbIE 3NIEMEHTbI HACTOSLLEro MeXayHapogHOro ctaHgapta MoryT ObiTb
00BLEKTOM MaTeHTHbIX npaB. MexayHapogHasi opraHuMsauus Mo CTaH4apTu3auum He MOXET HeCTU
OTBETCTBEHHOCTb 3a MAEHTUUKALMIO KaKOro-nmbo OQHOro Mnmn Bcex naTeHTHbIX npa.. [ogpobHoCcTn niobbix
NaTeHTHbIX NpaB, BbISIBNEHHbLIX BO BpeMsi pa3paboTku onpeaeneHHoro 4oKyMeHTa, OyayT ykasaHbl B pasgene
BeeneHue n/unu B cnucke 1SO, cogepXalum nonyyYeHHble NaTeHTHbIE 3asaBneHns (CM. Www.iso.org/patents).

JTiobas TOproead Mapka, UCNoJfib30OBaHHaA B 3TOM OOKyMeHTe, AaHa OnA yD,O6CTBa nonb3oBaTenen n He
ABNAETCA ero I'IOLI,,EI,Gp)KKOVI.

Onsa o6bsAcHeHUss cMbicna cneunduieckux TEPMUHOB U BbipaxXeHun ISO, MerLwmMx OTHOLIEHME K OLEHKe
COOTBETCTBMS, a Takke MHdopMaLmio 0 npueepxeHHocTu ISO npuHumnam BTO B TexHuuveckux Gapbepax
TOProBrie CMOTpUTE Crneayrlmin  YHUMULMPOBaHHBIA  yKka3aTenb WHdopmaumoHHoro pecypca (URL):
Mpegucnosune — JJononHuTenbHasa nHopmaums.

KomuteT ISO/TC 146, Kauyecmeo 803dyxa, [Nogkomuter SC 2 AmmocghepHbili 8030yx paboqux mecm,
OTBEYaloT 3a pa3paboTKy HACTOSLLEro AOKYMEHTA.

HacTtosiwee BTOpoe usgaHne OTMEHSAET M 3amellaeT nepeoe um3gaHue (ISO 8672:1993), koTopoe 6bino
TEXHNYECKN NepeCMOTPEHO. 3T0 BTOpOe u3gaHue aaeT AoONOoNTHUTENbHbIe npouenypbl rapaHTun KadecTBa.
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BBeneHue

KOHLI,eHTpaLI,I/IS'-I ONTUYECKN BUOAUMbBIX NEPEHOCUMbIX MO BO3OYyXYy HEeOopraHM4YeCKMX BOJIOKOH MOXeT ObITb
onpenerneHa TOJ1IbKO Ha OCHOBE pe3ynbTaToB, MOJ1y4YeHHbIX KOHKPETHbIM U3MepUTesribHbIM METOLOM. Bonee
TOro, onbIT Nokaszasrn, 4YToO pas3Hblie na6opaTopv||/1, ncnonb3ywuwinue MetTon cdeta BOJIOKOH Ha MeM6paHHOM
d)wanpe, MOryT nonydyaTtb pas3Hble pe3ynbTaTbl U3 OOHOWN ”N TOW Xe ﬂp06bl, Oaxe korga aTtu na6opaTopMM
pa60Ta+0T no HanucaHHon Bepcun metoaa, KOTOprVI NnblTaeTCA 3agaBaTb BCe NepemMeHHbIe.

Bcnencteue TOro, 4To MeToq € NnpUMEeHeEHNeM MeM6paHHOFO cbwanpa SBNsieTcs Heobbl4anHO 3aBUCUMbIM OT
oneparopa, BeCbMa BaXXHO NMPUMEHATb 3TOT MeTO C OCTOPOXKHOCTbIO N UCNOJIb30BaTb €ro BMecTte CO cxemomn
KOHTpONA Ka4yecTtBa. BTopoe n3gaHune 3TOro MeXayHapoaHOoro CTaHOapTa npeanycmarpuBaeT
OononHuTenbHble npouenypbl rapaHTmn Ka4ecTBa.
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MEXXOYHAPOOHbIA CTAHOAPT ISO 8672:2014(R)

KauyectBO Bo3ayxa. OnpeageneHne c4eTHOM KOHLeHTpaunu
NepeHOCUMbIX MO BO3QyXy HeOpraHM4YeCckux BOJFIOKOH nNyTem
¢pa30BO-KOHTPACTHOM onTUYecKon Mukpockonuu. Metop c
npuMeHeHUeM membpaHHoro hunbTpa

1 O6nacTtb NpMMeHeHus

Hactoswun mexayHapoaHbli CTaHOapT 3ajaeT onpeferneHne KOHLEeHTpauMuM MepeHOCUMMbIX MO BO3AyXY
HeopraHMyecknx BOMOKOH, MOACYET KOTOpbIX OCYLLeCTBRseTcs nyTemM ¢a30BO-KOHTPACTHOW ONTUYECKON
MMWKPOCKOMWMK, UCMOMb3yst METOL C MeMOpaHHbIM (UNLTPOM B aTMoCcepHOM Bo3dyxe paboudmx MecT, Kak
orpefeneHo CYETHbIMU KpUTepnsamu B 6.5.4.

2 HopmaTtuBHbIe CCbISIKK

Cnepytowime HOPMaTUBHbIE OOKYMEHTbI, LEMMKOM WU 4acTUYHO, YNOMMHAKTCA B 3TOW cneuudmkauum m
ABMATCA 06513aTENBHBIMU AN1A €€ NPUMEHEHMS. YUTO kacaeTcsl yCTapeBLUMX CChIMOK, TO K HUM NpUMEHSIeTCs
TONbKO UUTMPyeMoe magaHue. [ns Bcerga akTyanbHbIX CCbINTOK MPUMEHSIETCA CaMoe MNocliefHee usgaHue
CMpaBOYHOro JOKyMEHTa (BKIOYasi NonpaBku).

ISO 13137, Ammocgpepbi 8 pabouyux mecmax. Hacockl 0nsi uHOugudyanbHO20 ombopa nMpob XUMUYECKUX U
buornoaudyeckux azeHmos. TpebosaHusi u Memodbi ucrbimaHul

3 TepmuHbl n onpeaeneHus

B HacToawem LOOKYMEHTE NPUMEHAITCA crefyLline TepMnHbl 1 onpeneneHuns.

NMPUMEYAHWE TepMuHbI, cneumnanbHble K 3TOMY OOKYMEHTY, OonpeaenstoTcs AONOMHUTENbHO K TepMUHAM, KOTopble
BCTpeyvaloTcs B ctangaptax ASTM D7200-12,1 Esponeiickom ctaHgapTte EN 1540.17

3.1

KOHTPOJSIbHOE NnpeaMeTHOe CTeKro

reference slide

npegmMeTHoe CTeKno, MPUroTOBMEHHOe MyTem oTbopa noneson Npobbl Ha MembpaHHbIi UNbTp nyTem
nponyckaHus Yyepes Hero Bosdyxa, MPOCBETIEHWS YacTu (punbTpa B Napax aueToHa n B TpuaueTuHe (MeToq
B MpunoxeHun A) unu 3anveBoyvHOW cpede AuvMmeTundopmamug- eynopan (mMetog B [lpunoxenun B), c
MOKPOBHbIM CTEKINOM 6e3 pucyHKa CEeTKW, KOTOpOe Hado UCMonb3oBaTh B CXeMe AO0NrOBPEMEHHOrO KOHTPOMS
KayecTBa

MpumMeyaHue 1 gns BBoda: UTobbl XpaHWUTL 3anac KOHTPOSbHbIX NPeaMETHbIX CTEKOS, UX credyeT oToupaTtb M3 paHee
NpUroToBreHHOro 6aHka nNpobG, ANs KOTOPbIX YK UCTOPUYECKN YCTaHOBIMEHbI CPEAHSS BENMYMHA U U3MEHUMBOCTb. B HMX
criegyeT Takke BKMOYUTb NPOGLI C M3MEHSIIOLLMMUCS NIIOTHOCTAMU BOMIOKOH M PasHbIMK TNaMn BOMOKOH (MPW Hanuyum).
KoHTponbHble NpegMeTHble CTekna creayeT MPOBEPSTb MEepPMOAUYECKM Ha LENOCTHOCTb UMbTpa U 3aMeHATb Mpu
HeobXoaAnMOCTH.

3.2

30Ha AbIXaHusA

breathing zone

NPOCTPAHCTBO, BOKPYr HOCA 1 pTa, U3 KOTOPOro paboumnn BapiXxaeT BO3OyX

MpumevaHue 1 ana BBoga: TexHUMYECkU 30Ha AblxaHus cooTBeTcTByeT nonycdepe (06bI4HO NpuHSATON pagumycom 30 cm)
nepes nMUOM 4YeroBeka C LEHTPOM B CpPeAHen TOodke NuHWK, coepuHsiowen ywu. OcHoBaHue nonycdepbl ecTb
MMOCKOCTb Yepes 3Ty fIMHWIO, BEPX FOMOBbI U FOpTaHb. 3TO TEXHUYECKOE OMMUCaHUE He MPUMEHSIETCH NPY UCMONb30BaHUK
3awmTHoro pecnupatopa.l’

© I1SO 2014 — Bce npaBa coxpaHsatoTca 1
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3.3

BOJIOKHO, NoArexaliee c4eTy

countable fibre

nobon obbeKT, UMEKLUN MaKCUMarbHYKO LWWMPUHY MeHblie 3 MKM, obLwy AnuHy 6onbwe 5 MKM u©
OTHOLLIEHME ANVHbI K WinpuHe 6onblue Yyem 3:1.

3.4

3HayeHue MNOK B pabouyem mecTte (npeaen npod)ecCUoHanbHON He3aWwMLLEHHOCTU OT BO3OENCTBUS)
occupational exposure limit value

npegen B3BELUEHHOrO MO BPEMEHM CPELHEro 3HAYEeHUs KOHLUEHTpauuy XUMUYECKOro areHta B BO3dyXe B
npegenax 3oHbl AblXxaHus pabovero OTHOCUTENbHO 3a4aHHOTO KOHTPOJSILHOTO Nepuoaa

Mpumevanne 1 gnsa BBoga: lNMpedenbHble 3Ha4YeHUs] yCTaHaBNMBAOTCA rMaBHbIM 06pa3oM A5 KOHTPOSbHBIX NEpPUOLoB
8 4, HO MOryT ObITb TaKkKe YyCTaHOBMEHbI ANS MEHbLUMX NEPUOAOB UMN PEe3KUX MPEBbILLEHNI KOHUEeHTpauun. MNMpegenbHble
3Ha4YeHUs Ons rasosB U NapoB 3asiBfiEHbl B TEPMUHAX, HE3ABUCUMbIX OT NepeMeHHbIX TemrnepaTtypbl U AaBneHus BO3dyxa,
B Mn/M3 M B TepMUHaX, 3aBUCHUMbIX OT YNOMSIHYTHIX NepeMeHHbIX, B Mr/M3 anga Temnepatypsl 20 °C v gaenedus 101,3 klla.
MpeaenbHble 3HAYeHUs ANS B3BELUEHHbIX B aTMOC(EPHOM BO3AyXe YacTul UMK NapoB AAKTCs B Mr/M3 UK KpaTHbIMM
3TOro Ans AeNCTBUTENbHbBIX YCIIOBUI OKpyXatowen cpeapl (Temnepatypa, AaBneHue) Ha paboyem mecTe. MpeaenbHble
3HAYeHWs BONOKOH AATCsl B 4MCrax BONOKOH B M3 UIM KonuuyecTBe BOMOKOH B cM® [nsi AeWCTBUTEMbHBIX YCMOBUIA
OKpyXXatoLLeit cpedbl (Temnepatypa, AaBneHue) Ha paboyem mecte.[”]

4 OO6blwee onncaHue metoaa

MeTog 3aknodaetca B oTtbope npobbl nyTem MponyckaHus W3MEPEHHOro KonuyecTBa BoO3dyxa 4vepes
MeMOBpaHHbIN unbTp ¢ NomoLLb NPobooTbopHMKa-Hacoca ¢ 6ataperiHbiM nuTaHueM. Liensin punbTp mnm
yactb ¢unbTpa (B dopme KnNuHa) no3gHee npeobpasyeTtca (MyTemM MNPOCBETNEHUS) M3 HENpo3payvyHon
MemMbpaHbl B TOMOFEHHbI OMTMYECKM MNPO3padHbli obpasel. 3aTteM OCyLLeCTBRSeTCs MOACHET BOMOKOH
onpegeneHHoW AnuHbl U anameTpa nof as3oBO-KOHTPACTHbIM OMTUYECKUM MMKpockonom. Pesynbtat
Bblpa)kaeTCs Kak YMCIO BOSIOKOH B KyOMYECKOM CaHTUMETpe, KOTOpOe BblMMCRSEeTCH M3 nopcyeta obuiero
yncna BOMOKOH Ha NOBEPXHOCTU DUNbTpa 1 M3MEePEHHOro o6bema Bo3ayxa, NPonyLLEeHHOro Yepes Hero. 3T1oT
MeTod MNpUMEHsieTCs Ansg nnaHoBoro oTbopa npob M WX oueHkn, 4YTOObLI onpefendTb nepcoHarnbHoe
BO3ENCTBME BOSIOKOH W MPUMEHHATb Mepbl KOHTPONSA MX NPUCYTCTBUSA B aTMOCEepHOM Bosdyxe paboumx
MecT. DTOT MeTof MpPUMEHsieTCa ANs NNaHoOBOro cratudeckoro otbopa npob v mamepeHus nepcoHarnbHOM
He3aLUULLEHHOCTN OT BOSIOKOH.

4.1 OrpaHuM4YyeHUss MeToga TUMOM YacTuy

HacTtoawuin meton He MoxeT pacno3HaBaTb COCTaB UM XapakKTepUCTUKN TUMOB KOHKPETHbIX BOJTIOKOH U ero
ncnonb3oBaHMe OOMKHO ObiTb orpaHun4eHo aTMOCq.)eprIM BO34QyXOM B paGoqu MecCTax B Clyyae, Korga
npeoﬁnap,alou.l,me BOJTIOKHA OTHOCATCA K HEOpraHn4eCckmm Tunam.

cnonb3oBaHve 3TOro MeToAa Takke UMeeT OrpaHUuYeHust B Criydyae npuMeHeHust Kk npobam, coaepalium
KpyrmHble craHueBble UNM  uronbyatble 4YacTuubl. [losTomMy ero He cregyeT npumeHste 6es
npeaBapuTeNbHOrO 3HaHUS 0 YacTuLax, NPUCYTCTBYIOLWMX B aTMOCEPHOM BO3ayXe BOKpYr paboyuero mecra.
NmeeTcss pasHoobpasve aHanMTUYeCKUX MeTOodOoB, KOTOpble MOryT OblTb MONE3HbIMK, Harpumep,
MWKPOCKOMMSI B NMONSIpPU30BAHHOM CBETE, 9MEKTPOHHAsi MUKPOCKOMUSI.

4.2 lNpepen BUAUMOCTU U Npeaernbl O6HapYyXeHUus

OTM MeTodOM HEeBO3MOXHO MOACYMTbIBATb TOHKME BOJSIOKHA LUMPUMHOW HWXe npederna BuUauMocTn C
NOMOLLIbIO PO30BO-KOHTPACTHOW ONTMYECKOW MUKpockonuu. MNpegen BMaMMocT M3MEHSeTCA B COOTBETCTBUM
C KOHTpacTOM rnokasaTtens nperioMrneHns Mexagy BofoKHaMmn 1 rmCTonorn4eckon cpefon 1 pasoBbiM CABUTOM
MUKpockona. [Mctonorvyeckas cpefa TpuaueTuHa, npefnoXeHHas B 9TOM MeTode, MMeeT KoadduuneHT
npenomnenus npubnuantensHo 1,45, a rmctonornveckasn cpega eynapana (Euparal) — 1,48. B atmoccepHOM
BO3yxe BOKpYr paboumx Mect MOryT NOSIBASATbCS BOJIOKHA C KOA(hDULMEHTOM NPenoMIIeHNs: B Juana3oHe oT
1,4 po 1,55 Tak Kak pasHOCTb KOIPPUUMEHTOB MpPenomMreHna mexay 9TUMM BOSIOKHaMU HBNAeTcs
OTHOCUTENBHO HEBOOMbLLON M TUCTONOrMYeckass cpega MoxeT ObiTb HEAOCTaTOYHOW, YTOObl UX BUAETb, TO
Takas rucronornyeckasi cpega MoxeT ObiTb HENOAXOASILLEN.
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PaHee onybOnukoBaHHbIE OrpaHMdeHust npegenoB  wWupuHbl 0,2 MKM  wunn 0,25 MKkM  aBRSIOTCS
KOHCEPBaTUBHbLIMW COrNAcoBaHHbIMK 3HadYeHuaMmn. [pakTuyeckme uccnegoBaHWs Mokasanu CrnocoBHOCTb
MMKpPOCKONa, OOMKHbI 06pa3oM HaACTPOEHHOro, OGHapYXMBaTb BOMOKHO XpU3oTuna wmpuHon 0,15 mkm 1 p
BOMOKHa KopuyHeBoro acbecrta wmpuHon 0,062 5 mkm.[2 3T pesynbTaThl NOACKa3bIBAIOT BO3MOXKHOCTh
obHapyxeHne BOJIOKOH acbecTa-kpokugonuta npu wmpuHe 0,05 mkm. BonokHa MeHbLUeln LWMPUHBbI MOTyT
ObITb OGHapYXeHbl NOA 3NEKTPOHHBIM MUKPOCKOMNOM, HO 60MbluMe pa3HOCTM B pesynbTaTtax, KoTopble MHOraa
Habnoganvcb Mexay AByMs MeTod4amu, BEPOSTHO, MMENW MECTO M3-3a MEHbLLEro noacyeTa TOHKMX BOJTOKOH
nog ¢asoBo-KOHTpAcTHOW Mukpockonunen (PCM), yeM npucyTCTBME 3HAYMMOIO 4YMCria BOJSIOKOH, KOTOpble
MO ObITb BUAMMbBIMW TOSBKO MOL 3MNEKTPOHHBIM MMKpPOCKOMNOM. MeToabl rapaHTMM kadectBa B 3TOM
MeXOyHapoAHOM CTaHA4apTe UCMOMb3yTCH AN TOro, YTobbl MAEHTUULMPOBATL U PELLUMTb HECKOMBbKO TUMOB
owmbok cyeta nog PCM.

C napameTpamu, 3agaHHbIMW B 3TOM MeToAe, TEOPEeTMYECKUN HWKHUIA npegen obHapyxeHus ans npobbl
Bo3gyxa obbemom 480 n, coctaenseT 0,007 BOMOKOH B Kkybuyeckom caHTumeTpe. OpgHako npeaen
NpaKTUYEeCcKOro MCMonb3oBaHUs YacTo cocTasnseT 0,1 BofokoH/cM® unu Bobilwe. Takoe npoucxoauT Mo Tow
NPUYNHE, YTO XONOCTble OUMBbTPbLI YAaCcTO Aal0T NOKa3aHME HECKOSbKUX CYMTLIBAEMbIX BOSTOKOH Ha 100 nonen
Mo OKYmNSIPHOM LwKane. 3arpAsHsaT punbTp 3TK “BONOKHA” unv aptedakTbl U3 NpoLecca YMCTKU, KOTopble
UMeIT BMA BOJIOKOH. Hu nogcyeT ¢ 6onbliero yicna nonem, HU yBenuveHne Bbibopku npobbl Bo3gyxa He
MOryT npeogoneTb npobnemy oHOBOW MbiNu, Koraa unbTpbl ABASAIOTCA HE3HAYUTENbHLIM COCTaBIIAOLLUM
3M1EMEHTOM MbIflbHOrO obnaka. B oTHOCMTENbHO YMCTOM aTMOCHEPHOM BO3Ayxe, Hanpumep, B OYULLEHHOM
OKpY>XeHUWN nocrie yaanenuns acbecrta (oTOop npobbl MOCNEe OYUCTKM) OXuOaemasi KOHLEHTpauuMs BOJSIOKOH
cocraBnsieT < 0,01 BonokoH/cm®. [pu atom Tpebyiotca npoGbl Gonbliero obbema (>480 m), 4TOOLI
obecneunTb JOCTUXKEHUE 3anbINIEHHOCTM C BOIOKHaMW, NOAAAILWUMUCS KONTIMYECTBEHHOMY OMpeaeneHuio.

4.3 AnnapaTypa u o6bopyaoBaHue
4.3.1 O6opyaoBaHue ans otéopa npo6

4.3.1.1 ®Punbtpbl. MembpaHHble GuUNbTPbl (MHOTOCIOMHbIE, W3rOTOBMIEHHbIE U3 CMecu 3(UPOB WUNK
HUTpaTa uensonossl) gnameTpom 25 MM 1 pasmvepamu nop ot 0,8 Ao 1,2 MKM WM MeHbLUE SIBNSIOTCA
npeanovtTutenbHeiMM. OHM MOTYT MMETb UMM HE UMETb NneyaTHble CEeTKU, KOTopble MO3BOMSAKT onepaTopy —
CYETUYUKY nerde oOoKyCMpoBaTb Ha MIOCKOCTU, CoAepKallen BOMNOKHA, HO JIMHUM CETKM MOryT 3aropaxuBaTb
BCE WM YacTu Nofemn 3peHns 1 MeLaTb CYETY, TakK YTO 3TOro He AOMKHO ObITb.

B nocrnegHue rogpl Habnwganucb npobnembl B psid€ MOCTABOK MapTui PUIbTPOB U3 cMecu 3¢humpos
Lenmnonosbl, B KOTOPbIX HE NPOSBSETCA paBHOMEPHasi MOPUCTOCTb MO BCeEMY (OUNbTPY. Y4acTkm dunbTpa
©e3 NopucToCcTn MOryT BECTU K BbICOKOMY nepenagy AaBreHusi, UMEeILLEMY pe3yribTaToM NpexXaeBpeEMEHHbIN
BbIXO[, M3 CTPOS Hacoca. NosiBfeHne y4actkoB unbTpa 6e3 0TNoXeHns BOMOKOH U obpa3oBaHne TpeLuH B
TMCTONOMMYECKMX cpesax aueToHa-TpuaueTmHa.'¥! Heobxogumo obpawatb BHUMaHWE Ha KadvyecTBO
dunbTpoB, 4YTobbI N3berate aTX Npobnem. Kpome TOro, Kaxayo naptuio GunbTPoB criegyeT NpoBepsATb Ha
BOJIOKOHHOE 3arps3HeHune cornacHo onncaHuio B 5.4.

4.3.1.2 [DOepxartenb punbTpa C OTKPLITLIM BEPXOM, OCHALLEHHbIN 3alUTHLIM Konnaykom.

PacctosiHue mexay OTKpbITUEM Komnayka WM MiocKoCTbio hunbTpa AOMKHO ObiTe B 1,5 — 2 pasa 6onblue
BHYTPEHHErO AMameTpa Korfnayka, KOTOpblA, MO MEHbLUEW Mepe, PaBeH AMAMETPY OTKPbITOM MIOCKOCTU
GunbTpa, HO 06a3aTeNbHO He BonbLue YeM Ha 2 MM.

Konnayok nomoraeT npefoxpaHaTb UAbTP OT CryyYanHOro 3arpssHeHus. TOKONpOBOAALMK  KOSINayoK
npeanovyTUTeneH, 4Yem MNNacTMaccoBbl, U3-3a BO3MOXHOIO pMCKa MOTEepUM BOJIOKOH BcreacTeve
anekTpocTaTuyeckoro 3apsiga. fepxatenu dunbTpoB U KOMMaYvkn AOMKHbI ObITh TLATENbHO NPOMbITHI Nepen,
NCMNOMb30BaHNEM.

KoHCTpyKkTVBHOE pelueHus onopbl  WUbTpa, MPMMEHEHHOE B HEKOTOPbIX AepXaTensx dunbTpa,

npeanonaraeT UCNOMb30BaHKE OMOPHbLIX NOAKMNAaAoK. HasHayeHnem 3TUX Noaknanok sensercs obecrnedeHne
paBHOMEPHOTrO pacrpeaeneHnsi Boaayxa, MPOXOAsALLEro Yepes nepenyHyo MemGpany.
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4.3.1.3 Hacoc ot6opa npo6, cnocobHLIN AaBaTb POBHbLIA MOTOK M 06ecneyvMBaroLLnA HACTPOMKY MOTOKa C
TOYHOCTbIO = 5 % Tpebyemoro pacxopa, a Takke obecneumBaTb nogaepkaHue 3TOro pacxoda vepes punbTp
C ToyHocTbio +10 % pana pacxoga 2 n/MuvH n 15 % pgna pacxoga > 2 n/MyMH B TeyeHue nepuoga oTbopa
npo6bl.

XOTs HEeKOTOpbleé HACOCbl OCHaWlalTCca AemMndepamu Mnyfnbcaumm, BHYTPEHHUN aemndep MoXeT ObiTb
yCTaHOBMNEH MeXQy HacoCOM W Cpedoun yrnaBnvBaHus. Hacockl Ans nepcoHanbHoro otbopa npo6 OOmKHbI
oTBevYaTb KpuTepusam gnga Hacoca Tuna P, kak onpegeneHo B 1ISO 13137.

4.3.1.4 CoepuHuTenbHble TpybonpoBoAbl, repMETUYHbIE MO KOHCTPYKUMM U Ha COeAMHEHUsX, He
JAonyckaroLlue npocaymBaHms.

4.3.2 Mukpockonbl

Tak Kkak MUKPOCKOMbI C WAEHTUYHbIMK  “cnieumdukaumsaMu”  MOryT MoKasbiBaTb [JOBOMIbHO pasHoe
PYHKUMOHNPOBaHME, Heobxoanmo, 4TOObl  PYHKUMOHMPOBaHUE MNPEANOXEHHbIX W CyLLeCTBYHLWMNX
MMWKPOCKOMOB OLIEHMBAarnocb C MOMOLbI NPEeAMETHOro CTekna Ans TecTUpoBaHusa npegena obHapyxeHus.
MMpu ycnosun, 4TO €cnu 3TOT KPUTEPUIN YAOBNETBOPSETCH, TO paspelualnTcs Hebornblune OTKIOHEeHUS OT
peKoMeHO0BaHHbLIX TEXHUYECKMX ycrnoBun B nyHkTax 4.3.2.4 n 4.3.2.5. Heobxoanmbie TeXHUYECKMEe yCroBums
cneayowue.

4.3.2.1 MNopcBetka uctoyHukom cBeta Kenepa wnu no tuny Kenepa. [NpegnoytutensHo umeTb
BCTPOEHHOE ocBeLleHne no Kenepy ¢ perynmpoBkon NepeMeHHON MHTEHCUBHOCTU CBETA.

4.3.2.2 COopoyHasas eaMHMLA MUKpoOcKona, koHAeHcop ABGe wunu axpomaTmyeckun asoBbIv
KOHTPACTHbIN KOHOEHCOP, BCTaBMNEeHHbIM B COOPOYHYIO eauHNuLLY.

[omkHo BbITb CPeACTBO LIEHTPUPOBAHUS KaXAOr0O Komnblia KOHAEHCOpa OTHOCUMTENbHO ha30BOM MNOCKOCTU B
COOTBETCTBYIOLEM 0O6bEKTMBE, a Takke CPeacTBO (POKyCMPOBKM KOHAEHCOPA.

4.3.2.3 TMMpepgmeTHbIN cTONUK, BcCTpoeHHas MexaHudeckas nnatdgopma ans wmccrnegyemoro obpasa,
OCHalleHHasa CKOINb3AWMMN 3aXXuMamu, 1 ¢ nepemMmeLlleHneM no ocam X - y.

4.3.2.4 OOBEKTUBbI, PEBOMbBEPHAs ronoBka MWKPOCKONa, OCHaLleHHas axpoMaTudeckmm ¢ asoBbiM
KOHTpacToM 06BbekTUBOM, garowmm 10-kpaTtHoe n 40-kpaTHOe yBennyeHue.

ObbektuB Ana 40-kpaTHOro yBenuyeHus OOIDKEH MMeTb YMCnoBylo anepTypy (numerical aperture - NA)
mexay 0,65 n 0,75. OH gomkeH nMeeT ha3oBOE KOMbLIO MOMMOLLEHUsI He MeHbLUe 65 % 1 He BGonbLue 85 %.

4.3.2.5 BuHOKynsipHbIe OKynApbl, NogobpaHHble, 4TOOLI AaBaTh obuiee yBenuyeHne B 400 — 500 pas.

Mo MeHblen mepe, OOAWH OKynAp AOIDKEH MO3BOMSATb BKIHOYEHWE OKYyMspHOW ceTku. PekomengyeTcs
KOMMEHCUPYOLLMIA 1 DOKYCUPYIOLLNIA TUM.

4.3.2.6 OkynsipHasa ceTka (BantoHa/BekeTta unu RIB),['° nnameTp nameputensHoi CeTkM B MIOCKOCTY
obbekTta npu mcnonb3oBaHmMn 40-kpaTHOro asoBoro OObLEKTMBA M NOOXOASLLEro OKynsipa OOSmKeH ObiTb
100 £ 2 MKM.

4.3.3 MpuHagnexHocTn

4.3.3.1 UeHTpupyrowmn Teneckon unu nuH3bl Beptnanpa, Ans nposepku, 4TO hasosBble KofbLa B
KOHAEHCOope LieHTpMPOBaHbl OTHOCUTENBHO (ha30BbIX KoneL, B 06 beKkTuBax.

4.3.3.2 3eneHbin hunbTp, 4TOOLI 0bGecneunBaTb peXxvMm Hauny4wero ¢pasoBoro KoOHTpacTa, MOTOMY YTO
ONTUKa pacCUMTbIBAETCH Ha 3TY ANINMHY BOSHbI.

4.3.3.3 MukpomeTp cTOoNMKa MUKpOCKona, ¢ 1 MM, AeneHHbIM Ha aenexHns 0,01 mm.
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4.3.3.4 [epxatenb cKanbnensa u ogHOPa30BbIX Ne3BUM, xmpyprudeckasa ctanb #10 unu #22, nsorHytoe
nessue.

4.3.3.5 TnHUeTbI, C TOHKUM KOHYMKOM.

4.3.3.6 WcnapuTtenb aueTtoHa, 4TOObl MPOCBETNSATbL B Mapax aueToHa unbTpbl M3 cCMecu 3pMpoB K
HUTPATOB LENNoNos3bl.

4.3.3.7 LUnpuy Ansa NOAKOXHbIX BNPbICKMBAHWUM, C UIMOW kanubpa 22 nnn ogHopas3oBoOn MUKPOMUMNETKOMN.

4.3.3.8 TpepBapuTenbHO O4YMLLEHHbIe NMpeAMeTHbIe CTeKsla MUKpOcKona npubnmanTenbHO pa3mepom
76 MM X 25 MM 1 TonwmHon 0,8 — 1,0 mm.

4.3.3.9 TokpoBHbIe cTekna (6e3 ceTok), 22 MM X 22 MM, TonwmHa 0,16 — 0,19 mm, Hanpumep, No. 1-1/2
UMM Kak TOYHO OMNpedenieHo W3roToBMTENEM MuKpockona. [lokpoBHble cTekna 6Gonbliero pasmepa
HeobXxoaMMbl, YTOObI NOKPbIBATL BECH (PUNBLTP AMaMETPOM 25 MM.

4.3.3.10 [lokpoBHOe cTeKkno AnA npoBepku asoBoro KoHTpacta, HSE/NPL Mark Il wunu
HSE/ULO Mark Ill, rae cepTudmnkat BKIHOYAET CChISKY, MO MEHbLUEN Mepe, Ha OAMH OIIOK HEBUOUMbIX NIMHUNA,
(cmoTpuTe 6.4).

4.3.3.11 TlMepemeltaeMble NOKPOBHbLIE CTEKNa, KaXXA0e MOKPOBHOE CTEKMO UMEeEeT 2 CeTKM 1 2 forotmna,
KOTOpbI€ MOMOraloT OPUEHTUPOBAaTb NMOKPOBHOE CTEKIO.

Kaxxgas cetka nmeet 140 nomner npocMoOTpa, Kaxaoe u3 KoTopbix npubnuantensHo 100 MkM B AnameTpe.
Monss mpocmoTtpa pacnonaratotca B 14 ctonbuax u 10 psgax. Npu npaBunibHOM opueHTaumm OykBa
NosiIBNSIETCA CBEPXY M BHU3Y Kaxgoro ctonbua, a HoMep MOSIBASETCA Ha KaXdow CTOpPOHe psagoB. Takum
o6pa3zom, Kaxaoe rnosie NpocMoTpa UAeHTUMLMpYeTCa Ansa nepemMetleHuns.

4.3.3.12 CraHpapTHble nepemellaemMble UCNbITaTelNbHble NpPeAMeTHble CTeKna, NpPUroTOBMEHHbIE U3
pasHblXx TMMNOB acbecta M HeopraHWYecKMX BOJIOKOH C pasHbIMM  MaTpuyHbIM  (POHOM MEeToAoM
ammetundopmamug / sinapan.

He pgomkHO GbiTb HabnogaeMbix MUrpauuin BOMOKOH B 9TMX MPeaMETHbIX CTekrnax 3a Gonee yem 5 ner.l®
Opyrve npouenypbl NPOCBETNEHMS U MOKPbITUSE MOryT OblTb WCMONb30BaHbl, €CMWM HWKaKas Murpauus
dvnbTpa He HabngaeTcs 3a onpeaeneHHbI Nepunos UCMoNb30BaHMSI.

OHM moryT 6bITb MNPUroTOBMEHBbI M3 UILTPOB AN MPOBEPKM aHanuTudeckon keanudpukaumm (PAT)
nabopartopuii cornacHo nporpaMmme AMepUKaHCKON accoLpaLimm NPOMbILLNIEHHON rurneHsbl (AIHA). IO dunbtp
UnyM 4Yactb UnbTpa B BUAE KIMHA NPOCBETNSIETCA M yCTaHaBMMBaETCs MeToAoM aumeTtundopmamug /
aninapan ¢ nepemeLlaeMbIM NMOKPOBHbLIM CTEKMOM, uMetownm ceTky (MpunoxeHune B). BonokHa, Buaumble B
Ka)XOOM OTKPbITUN CETKW, UOAEHTUMULMPYIOTCS, a UX MECTOMONOXEHNE MapKMPYeTCsl Ha PUCYHKE KaxZoro
OTKPbITUS. VIAEHTUYHOCTb, HOMEP M MNO3ULMA  KaZOro BOJIOKHA MPOBEPSNNCE BTOPbIM OMepaTopoM-
CYETUMKOM.

4.3.3.13 [ep4yaTtkn pa3oBOro UCMosib30BaHuUA.

4.3.3.14 TnuTKa c TepMOpPErynfaTOpoOM UNu1 CyLusibHasa neYb.

4.3.3.15 TepmowmeTp, wkana ot 0 °C go 100 °C.

4.3.4 PeakTtuBbl

4.3.4.1 AOumetundopmamupa, YMCToTa peakTmBea.

4.3.4.2 T[lpo3payHasa yKCyCHasi KUCIl0Ta, YNCTOTa peakTunea.
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4.3.4.3 [OeunoHunsnpoBaHHas Boaa.
4.3.4.4 Eynapan Ha OCHOBe CMOnbI.
4.3.4.5 AuUeTOH, UnCTOTa peakTmea.
4.3.4.6 TpuaueTuH, YACTOTa peakTusa.
4.3.4.7 Ilak unu nak gns HorTem.

4.4 I'mctonoru4yeckas cpepa

[ns npocBeTneHus 1 MoKpbITUS UMbTPa 4alle BCEro WUCMoMb3yeTcs rMCTonorydeckasl cpeaa aleToHa-
TpuauetuHa (cmotpute MpunoxeHne A). OQHAKO MUrpaLMa BOMOKOH MOXET MPOUCXOAWUTb CO BPEeMEHEM npu
UCNONb30BaHUN U3bbika TpuaLeTuHa. B To BpeMsi Kak Murpauust He 3aTparmBaeT aHanu3a nnaHoBbIX Npob u,
BO3MOXHO, He ByaeT BMUATb Ha CYETHYIO KOHLIGHTPaUMIO B TeYeHue OnpeaerneHHoro rnepuoaa, oHa Bce
paBHO OrpaHMYMBaeT CNOCOBHOCTb BLINOMHATL NPOBEPKM Ka4YecTBa nyTem NoBTOPHOTO U3YYEHUS OHMX U Tex
Xe paioHoB. ATy NpoBreMy HEBO3MOXHO KOHTPONMPOBAaThb NyTeM WUCMONb30BaHWS NMOAXOASLLErO KONUYECTsa
TpuauetuHa. OfHaKo BU3yanbHOE KayecTBO MNPEAMETHbIX CTEKOM, MPUrOTOBMEHHLIX C WUCMOMb30BaHUEM
TpUaLeTUHa, Takke yXyawaeTcs npuMepHo yepes 12 mecsaues. [o3aToMy, ANA MNOCTOSHHLIX NPeAMETHbIX
CTeKon criedyeT MCronb3oBaTb MeTo[ B 3anvBO4YHON  cpede  aumeTtundopmamug —  eynaparn
(cmoTpuTe MpunoxeHne B). Murpaums BOMOKOH MM BU3yaribHOE YXy/LIEHWE KadecTBa He Habnoaanuch B
MOCTOSIHHbIX NPeAMETHbIX CTeknax naTuneTHen aasHocTU®l, Mcnonb3osaHue eynapana BMecTo TpualeTuHa
He BnusieT Ha nofacyeT BonokoH8l g Takke Gbina NokasaHa ero aKBMBANEHTHOCTb NOACYETaM BOMOKOH MO
mMeTody AMMeTUn patanaT-auMaTUN OKcanaT, KOTOpbI Oblfl paHee WCMonb3oBaH Ans npo6, CryKMBLUMX
MHCTPYMEHTarbHbIM CPeCTBOM Npy paspaboTke oLEeHOK puckos. 6]

4.5 TapaHTUA KayecTBa

Cy6beKkTMBHOE pacrosHaBaHuie M MoacyeT BOMOKOH AAaeT B pesynbTaTte GOosbLyo HEeonpeaeneHHOCTb Mpu
CPaBHEHWUX C APYrMMU aHanMTUYeCcKUMK npoueaypaMu, Tak YTo 0coboe BHUMaHWe OOMKHO 6biTb yAeneHo
MepaM KOHTPOMs KadyecTBa. B  pacrnopsikeHun MMelTCs npeaMeTHble CTekna, CaenaHHble U3
9KCMOHUPOBAHHLIX (UILTPOB KBaNM@UKaUMOHHbLIX TecToB (PAT) Ons nMpoBepku kadecTesa nabopaTtopuii B
COOTBETCTBMW C MpOrpaMmMoirt AMEpPUKaHCKOR accoumaumn npombiuneHHon rurmensl (AIHA)EIEL  Kaxpooe
npegMeTHoe CTeKno Obino YCTAHOBMEHO C MOCTOSIHHOWM 3anvMBOYHOM CPEeAoW eynapana W 3akpbiTo
nepemMelLaeMbIM MOKPOBHLIM CTEKIIOM C HaHECEHHOW CeTKOW. BorokHa, BMAMMbIE B KaXKAOM OTKPbIBAHUM
CeTKU, BbINY NAEHTUMULMPOBAHbLI, 8 UX MECTOMOMOKEHNUA MAPKUPOBaHbl Ha PUCYHKE KaXXOOro OTKPbIBAHMS.
NOeHTUYHOCTb, HOMEP M MO3MLUMSA KaXOoro BOMOKHA 6binv NpoBepeHbl BTOPbIM OnepaTtopoM-cHeTyYmkom. B
HacTOsILLEM MeXAyHapoOoHOM CTaHdapTe Ha 3TU MpeaMeTHble CTeKna CCbINalTCs Kak Ha CTaHgapTHble
nepemelLaeMblie UCTbITaTeNlbHble NPeAMETHble CTekna, No3TOMY OHU MPUMEHSIIOTCS PasHbIMK MyTAMU AN
yNyyWeHnss U OLIeHKM KadyecTBa MoAcYeTa BOSIOKOH. B naGopaTopun criegyeT nogdepxueaTb 3anac
CMPaBOYHbIX MPEAMETHbIX CTEKOS, KOTopble codepxaT nonesylo npoby C M3MEHSIIOWENCS MNOTHOCTLIO
BOMOKOH (@ MpPU HamuMuuu, C pasHbIMU TUMAMKU BOJMOKOH). OTUKETKM Ha CrpaBOYHbIX W CTaHOAPTHbIX
UCTIbITaTeNbHbLIX MPEAMETHbIX CTEKMaX U3MEHSIIOTCA NepPUOANYECKM, TaK YTO ONA ornepaTopa-cYeTYMKa OHU He
CTaHOBATCS Nerko ysHasaembiMu. CrieQyloliMe Mepbl KOHTPONSA KavyecTBa OOSMKHbI NMPUMEHATLCSA KaxKablii
[€Hb, KOr4a OCyLLEeCTBNAETCS NOACHET BOMOKOH B MOMEBbIX Npobax:

a) W3ydyeHne cTaHOapTHOrO NMepemMeLllaeMoro UcnbliTaTenbHOro nNpeameTHoro crekna. [Jenaetcs nogcyet
BOMOKOH B KakAOM Ha3HayeHHOM none. [daHHble cyeTa OTHOCAT K ONMCaHMsM COMpPOBOAUTENBHOIO
npegmeTHoro crekna. OnepaTopbl-CHETYMKM OOMKHbI MOMAYyYUTb CYET C pacxoxgeHuem Gonble 50,
npexage 4Yem npuctynaTb K oueHke (6.4). Ecrim cuet 50 mnm nydwe He pgocturaetcs, TO onepatopy-
CYETUYUKY crnegyeT CHOBA NPOYUTATb OMUCAHWA MPEAMETHbIX CTEKOf, YTOObl YCTAHOBUTb MPUYMHY U
3aTeM MonblTaTbCA MCMpPaBUTb CUTyauuto MyTeM MOBTOPHOW HAaCTPOWMKUM MUKpPOCKOMa WM MNOBTOPHOM
TPEHNPOBKM.

b) TMopcyeT BONOKOH CNpPaBOYHOIO NPEeAMETHOrO CTEKIa.
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