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Mpeaucnosue

Lienu, OCHOBHbIE MPUHLMNBI U OCHOBHOWM MOPSAOK NpoBeAeHMs paboT N0 MeXrocyaapCTBEHHOM CTaH-
aaprusayun yctaHosneHol B FOCT 1.0—2015 «MexrocyaapcrBeHHan cuctema crtaHaaprusauuu. OCHOBHbIe
nonoxeHusa» u NOCT 1.2—2015 «MexrocynapcreeHHasa cucrema ctaHgaptusauun. CTaHaapTbl Mexrocyaap-
CTBEHHbIE, NPaBMNa n peKOMEHAALIMK MO MEXTOCYAAPCTBEHHON cTaHaapTu3auun. MNpasuna paspabotku, npu-
HATWS,, OGHOBNEHNA U OTMEHbI»

CeeaeHua o ctaHaapre

1 NOAFOTOBNEH OTKpbITEIM aKLMOHEPHLIM 00LLECTBOM «Hay4yHO-uccneaoBaTenbCkuil LEHTP KOHTPO-
nA WU ANarHocTuku TexHudeckux cuctem» (AO «HWL| K») Ha ocHOBe COGCTBEHHOrO NepeeBoaa Ha pyCcCKum
A3bIK AHIMOA3BIYHOW BEPCUM MEXAYHAPOAHOTO CTaHAAPTA, YKAa3aHHOTO B NyHKTE 5

2 BHECEH ®eaepanbHbiM areHTCTBOM M0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUn

3 NPUHAT MexrocyaapCcrBeHHbIM COBETOM MO CTaHAApPTM3auumn, METPONOrMn n ceprudukaumm (npo-
Tokon ot 30 HOsA6PA 2017 1. Ne 52)

3a npuHATME NporosnocoBanm:

KpaTkoe HauMeHoBaHUe cTpaHbl Kop cTpaHbl CokpallieHHoe HaumeHoBaHue
no MK (ISO 3166) 004—97 no MK (ISO 3166) 004—97 HaLuWoHarnbLHOro opraHa no ctaHaapTUsauumn

AsepbaitgxaH AZ AscTaHpapT

ApMeHus AM MwuH3skoHOMUKKM Pecny6nunku ApMenus

Benapycb BY loccTangapt Pecnybnuku Benapycb

Mpyaus GE [pysctaHpapt

KasaxcTaH KZ loccTangapt Pecnybnuku KasaxcraH

Kupruaums KG KblprbiscraHgapT

MonpoBa MD WHcTuTyT ctangapTusayum Mongosbl

Poccus RU PoccraHaapT

TagXukucTaH TJ TapxukcTaHaapT

TypKkMeHucTaH ™ maBsroccnyx6a « TypkMeHcTaHAapTnapbl»

Y3bekucraH uz YacTaHgapT

YkpauHa UA MWH3KOHOMpPa3BUTUS YKpauHbI

4 Mpukasom degepanbHOrO areHTCTBa N0 TEXHUYECKOMY PEryrupoBaHWIO U MeTponorum ot 15 mas
2018 . Ne 247-ct mexrocyaapcTBeHHbln ctaHgapt MOCT I1ISO 16000-27—2017 BBefeH B AEUCTBME B Kaye-
CTBE HaUMoHanbHoro craHaapra Poccuinckon ®eagepaumu ¢ 1 aHeapsa 2019 1.

5 HacTrosilumin cTaHpapT naeHTUYEH MexayHapoaHomy craHgapty ISO 16000-27:2014 «Bo3ayx 3aMKHy-
TbIX NOMELLEeHNit. YacTe 27. OnpegeneHne Hanmumsa ocesLUel BOMOKHUCTOM NbIfM HA MOBEPXHOCTSAX C NMOMO-
wibo COM (ckaHMpyIOLLEro aNeKTPOHHOTo MUKpockona) (npsimori Metod)» [«Indoor air— Part 27: Determination
of settled fibrous dust on surfaces by SEM (scanning electron microscopy) (direct method)», IDT].

MexayHapoaHblIii cTaHaapT paspabotaH nogkomutetom ISO/TC 146/SC 6 «Bo3ayx 3aMKHYTbIX NMOMe-
LeHniny TexHM4eckoro komuteTa no craHgapTusayumn ISO/TC 146 «Kayectso Bosayxay MexayHapoaHo op-
raHusauum no crangaprtusauum (ISO).

OdomupmanbHble 9K3EMNNSPbI MEXAYHAPOAHOIO CTaHaapTa, Ha OCHOBE KOTOPOro MOATrOTOBMEH HacTos-
LM MEXTrOCYAapCTBEHHbIN CTaHAAPT, U MEXOYHAPOAHbIX CTAHAAPTOB, HA KOTOPbIE AaHbl CCbINKU, UMEIOTCS B
denepanbHOM areHTCTBE MO TEXHUYECKOMY PETYIIMPOBAHUIO U METPOJIOTUM.

Mpu NpUMEHEHUN HaCTOSLLEro CTaHjapTa PeKOMEHAYETCH UCNOMb30BaTh BMECTO CChINOYHbLIX MEXAay-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME UM MEXIOCYAapCTBEHHbIE CTaHAapThl, CBEAEHUS O KOTOPbIX Npu-
BeJeHbl B JONOMHUTENLHOM Npunoxenun JA

6 BBEJJEH BMNEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauyuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemeCcs4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUST U MEeKCMbI pasMewjaromes makxe 6 UHopMayuoHHOU cucmeme obuieao nonb308aHus — Ha ogu-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© IS0, 2014 — Bce npaBa coxpaHsaoTcA
© CtaHgapTtuHdopm, ocbopmnerue, 2018

B Poccuiickon denepaumm HacToSLWMUA CTaHAAPT HE MOXET ObIThb NONHOCTLIO UMW YAaCTUYHO BOCNPOU3-
BE[l€H, TUPAXKUPOBAH U PACNPOCTPAHEH B Ka4eCTBE 0hmLmMansHOro n3aanus 6es paspelueHns degepansHoOro
areHTCTBa N0 TEXHUYECKOMY PerynupoBaHuIo U METPONOrun
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BBeneHue

B HacTosiLLee BpeMsi AOCTYNHbI U LUMPOKO UCMONb3YIOTCA CTaHAAPTU30BaHHbIE METOAbI ANA U3MEPEHUs
YPOBHSI BO3[€/CTBUA BONIOKOH acbecta ¢ UCMONb30BaHMEM PasHbiX aHanuTuyeckux noaxoaos (ISO 10312,
ISO 13794, ISO 14966). Takxe YCTAHOBMEHbI CTaHAAPTHbLIE METOALI NO ONpeAeneHui0 BONMOKOH acbecTa
(ISO 222621), copgepxalumxcs B Cbinyynx marepuanax (M3genua v 1.n.). HacToawmid craHaapT OCHOBaH Ha
METOAMKE, NPUBEAEHHOI B [6], U 3aKkpblBaeT ocTaBLUMACA NPOGen B OMMCaHUM METOAOB MO U3MEPEHUIO BONO-
KOH acbecTa B OCEBLUEN Ha NOBEPXHOCTU NblSK.

Bo MHOrMx cTpaHax 4eiCTBYIOT MOCTAHOBMEHUS NPABUTENLCTBA OTHOCUTENLHO YPOBHEW BO3AENCTBUA
BOMOKOH acbecTta u cogepxaHus ero B npogykummn. CoaepkaHme BONOKOH acbecTa B 0CEBLUEH MbiNu ABNseTca
MPUYMHON MHOTOYMCIEHHBIX AUCKYCCUI. HOopMaTUBHOE perynupoBaHWe Ha OCHOBE PEe3ynbTaTtoB M3MEPEHUs!
M3BECTHO NMULLb B HEBOIBLLLOM Kornu4yecTBe criyyaes. [puynMHa 3TOro 3aKnio4aeTcsi B OTCYTCTBUM BO MHOTUX
CTpaHax CTaHJapTM30BaHHbIX U XOPOLUO COrMaCOBaHHbIX METOA0B U3MEPEHUS U 3aTPYAHEHHOW WU CMOPHON
OLIEHKEe noTeHUMansHoro pucka. ObLenpuHaTas Koppenaums mexay coaepxaHueM ac6ecta u BOSMOXHbIM
KOHEYHBbIM COAEPXKaHWEM BONIOKOH acbecTta B BO3AyXe, NONYyYEHHbIM NOCPEACTBOM NEPEOCAXKAEHNUS NbINN, HE
yCTaHOBIEHa.

CyLuecTBEHHan pasHuua Mexay npobaMu Ans onpeaeneHust NOBEPXHOCTHOMO 3arpsi3HEHUs, MonyyeH-
HbIMMW MPAMbIM NEPEHOCOM, U Npob6amMu U3 PUNETPOB BO3ZYXA NPOSABMSAETCS B Gonee 4acToOM NOSIBNEHWWN BO-
NIOKHUCTbIX CTPYKTYP, pa3Mepbl KOTOPbIX B0sbLUE, YeM Y anbBeornspHbIX BOMOKOH. AHanu3 npob Bo3gyxa npo-
BOAST C LieSIblo ONpeaenerHns CoaepxaHnsi BabIXxaemblX BONOKOH; aHanu3 npob nbinu, Nony4YeHHbIX NPsMbIM
NnepeHoCoM, HanpoTUB, NMPOM3BOAAT ANA OLEHKM pUcKa (NOTEHLMAan BONOKOH), KOTOPbIA MOTYT Bbi3BaTb BAbI-
Xaemble BONOKHA. [TOBEPXHOCTHbIE NPOOLI MbINKM YacTO OTOMPAIOT B CBA3M CO CHUXXEHMEM YPOBHSI BONOKOH
acbecta unu npu gpyrux cobbITUAX, KOrAa NpegnonaralT pacnpoCTPaHEeHWe Mbinu, coaepXallen BOroKHa
acbecTa, ¥ OHO JOMKHO GbITb OLIEHEHO.

Metoa Takke MOXeT OblTb MCNONb30BAH Af1A ONPeAeneHus NOBEPXHOCTHOTO 3arpsis3HEHUS BONIOKHUCTbI-
MU CTPYKTYpaMu, TaKUMKU Kak UCKYCCTBEHHbLIE MUHEpParnbHbIe CTEKNOBUAHBIE BONOKHA.
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M EXTOGCYAAPCTDBETUHHUBbB # C TAHQAAPT

BO3AYX 3AMKHYTbIX MOMELIEHNA
YacTtb 27

Onpepnenexnue HaNMYMA OCeBILE BONOKHUCTON NbISIM HA NOBEPXHOCTAX € NoMOLbI0 COM
(CkaHMpyIoWero 3MeKTPOHHOro MUKpOCcKona) (NpAMoi metoa)

Indoor air. Part 27. Determination of settled fibrous dust on surfaces by SEM
(scanning electron microscopy) (direct method)

Dara BBepeHua — 2019—01—01

1 O6nacTb NpUMeHeHun

HacToawumii craHaapT yctaHaBnuBaeT METOANKY ONPEAEneHnsa KONUYECTBEHHOTO COAEPXaHNSA BONOK-
HUCTBIX CTPYKTYP C BOMOKHaMM AWaMETPOM paBHbIM unu 6onee 0,2 MKM B OCEBLUEH HA NOBEPXHOCTU NbINU
U MX KnaccudukaLmio Mo KOHKPETHLIM FpynnaM BewecTs (HanpuMep, Xpu3oTunoBbIli acbect, ampnbonosbin
acbecT, Apyrue HeopraHuyeckue BofnokHa). B nepeyio ovepeab METOA NPUMEHSIOT K 3aMKHYTHIM MOMELLEHU-
AIM, HO OH Taioke NOAXOAWT ANA ONpeAeneHHbIX Cny4Yaes Ha OTKPLITOM Bo3ayxe. MNpuBeaeHa TexHuka oTéopa
npo6 Ans ynaenuBaHWS OCEBLUEN MbiNM C UCMOMb30BAaHUEM NUNKOW NeHTbl. MeTog Bkno4aeT B ceds aHa-
NUTUYECKMII NOAX0A AN OLEHKU 0TOGpaHHbIX NPOG € MOMOLLBbIO CKAHUPYIOLLEH 3NEKTPOHHON MUKPOCKONUM.
Pe3ynbTaT MOXET ObITb MONYYEH B CTPYKTYPHbIX eaAuHMLaX acbecta Ha eAnHULYY NnoLuaau Wunu B Ka4yecTee
Knaccudukauum no YeTblpemM pasnuyHbIM Knaccam 3arpysku. YyBCTBUTENbHOCTL aHanu3a 3aBuMCcuT OT uccne-
JyeMoil 0BnacTh U MOXET COCTaBNAThL Aaxe 10 cTpyKTyp/oM2.

B uensax HacTosLero ctaHaapra achecToBYO UMM BOSNIOKHUCTYIO CTPYKTYPY ONMPEAENsIOT Kak YacTtuLy,
cofepxaluyto acbect unum (apyrue opraHudeckue/HeopraHM4eckme) BONOKHa, He3aBMCUMO OT MX AuameTpa.

Mcnonb3oBanue npuBeeHHOro Metoga otbopa npob OrpaHMYeHo U 3aBUCUT OT CTPYKTYPbl U TUNA no-
BEPXHOCTM (HEOOMbLUME LLIEPOXOBATOCTM U UCKPUBMEHNUSA) U TOMLLUMHbBI CNOS Nbinu. Ecnu cnon neinu obnagaer
CNULLKOM BOMbLLION TOMLLMHOW, TO Npo6a MOXeT ObITb 0TOOBPaHa C NCNONb30BaHUEM APYrMX CPEeACTB U B UTOTE
npoaHanuanpoBaHa kak npoba nopouuka [3], [4].

Mpeanonaraiot, YTO AMAMETPbI YaCTUL, OCEBLUEN NbINIM B OCHOBHOM MeHee 1 MM.

2 HopmaTuBHbIe CCbIIKU

B HacTosiLem cTaHaapTe UCMOoNb30BaHa HOPMATUBHAS CCbINKa Ha CneayoLwuii cTaHaapT:

ISO 22262-1, Air quality. Bulk materials. Part 1: Sampling and qualitative determination of asbestos in
commercial bulk materials (KayectBo Bo3gyxa. HaceinHble Matepuansl. Yacts 1. OTGop npob n ka4eCcTBEHHOE
onpeaeneHue acbecra B KOMMEPYECKUX HACBIMHLIX Marepuanax)

3 TepMuHbI N onpegeneHus

B HacTosiLeM cTaHaapTe NPUMEHEHbI CReayoLiMe TepMUHbI C COOTBETCTBYIOLLUIMMU ONpeaeneHUsaIMu;

3.1 cHMXeHUe MHTEHCUBHOCTU (abatement): [JeATensHOCTb, NpeanpUHUMAaEMas ANs CAEPXUBAHUSA
BO3MOXHOTO BblJeNneHns BOSIOKOH acbecTa us acbecrcoepaLlmx CTPOUTENbHLIX Marepuarnos nyTem yaane-
HUA, orpaxaeHusi, repmeTusaumum unu BOCCTaHOBINEHUS NMOBPEXAEHHOr0 MaTepuana.

U3pgaHue oduumanbHoe
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3.2 oT60p Npo6 armoccepHoro Bosayxa (ambient sampling): OT6op npo6 Bo3ayxa B HENOCPEACTBEH-
HOI B6NM30CTU OT BHELUHEN YacTu 34aHusa Ansa onpeaeneHns coaepxaHusa B HEM BONOKOH acBecra.

3.3 yyBCcTBUTENBLHOCTb aHanusa (analytical sensitivity): BeluncneHHoe cogepkaHne BONOKOH acbecra
B BO3Jyxe, COOTBETCTBYIOLLEE NOACHETY OHOIO BONOKHa acbecra npu aHanuse.

3.4 ac6ecT (ashestos): TepMuH, NpUMEHsiEMbIN K rPyNne CUNMKaTHbIX MUHEPanoB, NpuHagnexawmx
rpynnam cepneHTtuHa u amdubona, kpucrannusyowmxcst B acbecronogobHon cdopme, brnarogaps KOTopov
UX MOXHO pa3fenuTb Ha OTAENbHbIE ANNHHbIE, TOHKUE, 3NACTUYHbIE U MPOYHbIE BOMIOKHA Npu ApoGneHun u
o6pabortke.

MpumMmevyaHune — PeructpalnonHsie Homepa CAS ansa Hanbonee pacnpocTpaHeHHbIx Moandukauuii acbecta
cnepytowue: xpusotnn (12001-29-5), kpokmgonut (1200128-4), rpoHepuToBbIN acbecT (amo3uT) (12172-73-5), aHTodun-
nnTOBI acbecT (77536-67-5), TpemonuToBbIi acbecT (77536-68-6) u akTuHoNUTOBLIN acbecT (77536-66-4).

3.5 acbecToBas (BonokHucTas) cTpykrypa [asbestos (fibrous) structure]: TepmuH, npUMeHAEMbIN AnNA
OTZAenbHbIX BONMOKOH achecTa, APYrux HEOPraHUYECKNX U OPraHNYEeCKUX BOMTOKOH UMK MobbIX rpynn CBA3aH-
HbIX UM NEPEKPBIBAIOLLMXCH BONOKOH acbecra unu nyvykoB BOMOKOH acGecta BMeCcTe ¢ Apyrumu Yactuyamu
unm 6e3 Hux.

3.6 xapakrepucTmyeckoe cooTHoweHue (aspect ratio): OTHOLIEHME ANWHBI YaCTULbl K €€ TOSNILUHE.

3.7 yncTein punitp (blank): Heucnonb3oBaHHasA NUNkas NeHTa, NpeaocTaBnsAemas Ana aHanusa B ue-
NAX KOHTpOns.

3.8 nyuok (bundle): CTpykTypa, coCTosLasa u3 Tpex unu 6onee napanmnenbHbIX BONIOKOH, HAXOAALLMXCS
Apyr OT apyra Ha paccTosHUM He Bonee TOMLWMHbLI OAHOrO BOMNOKHA.

3.9 crpynnupoBaHHble BornokHa (cluster): CTpykTypa, B KOTOPOI ABa UMM HECKONbLKO BOMOKOH acbecra
UM Ny4KOB BONOKOH acbecta, OpUeHTUPOBAHHBIE CryvaliHbiM 06pa3oM, COeAMHEHbI B rpynmny.

3.10 audppakuma anekTpoHoB (electron diffraction): dusnyeckuii npoLecc, NONOXKEHHbI B OCHOBY Me-
TOOWKWN UCCNEAOBaHMS KPUCTANNMYECKOW CTPYKTYPbl HEGOMbLLOrO y4acTka Ha noBepxHoCcTu obpasua, MeTo-
[OM SNEKTPOHHON MUKPOCKOMUN.

3.11 3HeprogMcnepCcUOHHBbIA PEHTIeHOCTPYKTYPHbI aHanu3 (energy-dispersive X-ray analysis):
OnpeaeneHne 3NeMeHTHOro cocrasa obpasua Ha OCHOBE U3MEPEHUS 3HEPruM U UHTEHCUBHOCTU PEHTIEHOB-
CKMX Nnyyeli ¢ Mcnonb3oBaHWeM nonynpoBoaHWKOBOrO AETEKTOpa U MHOrOKaHanbHOro aHanusaropa.

3.12 BonokHo (fibre): Yactuua BbITAHYTON (hOPMbI C MUHUMAaNbHbIM OTHOLLEHWEM ANUHLI K ToNWwmHe 3:1
U, B COOTBETCTBUM C HACTOALLMM CTAHAAPTOM, AMAMETPOM pPaBHbIM unu 6onee 0,2 MKM.

3.13 kocBeHHas noagrotoBka (indirect preparation): Metoaguka, no kotopoi npob6a npoxoauT 4epes
OAMH WM HECKONbKO NPOMEXYTOUHbIX 3Tan0B A0 3aKM4YUTENbHON PUnsTpaumun; 4acTuLbl yaansiot us nepeo-
Ha4anbHOM cpeAbl U 0CaXaatT Ha BTOPOM (punbTpe nepes aHanusom.

3.14 npegen o6HapyxeHus (limit of detection): 3HaueHne cYETHON KOHLEHTPaLMM BONOKHUCTBIX CTPYK-
TYp, KOTOPOE C BEPOATHOCTLIO 95 % He Oyaer MPeBbILEHO AeiCTBUTENbHbIM COAEPXaHUEM BOMOKHUCTbLIX
CTPYKTYP, €CNnn OHW He Obinu 0BHapy>XeHbl NPYU aHanu3e.

3.15 yBenuyeHue (magnification): OTHoLleHne mexay pasmepom obbekTa nod 06bEKTUBOM MUKPOCKO-
na u ero peanbHbIM pa3Mepom.

MpuMedaHue — MHpopmMaLmio 06 yBennYeH OTHOCST K 3KpaHy MOHUTOpa, Ha KOTOPOM NPOBEAEHa OLieHKa.

3.16 maTtpuua') (matrix): CTpykTypa, B KOTOpOI 04HO UNK Bonee BonokoH acbecTta UMK My4KOB BOMOKOH
acbecra conpukacatoTcs ApYr C APYroM, NPUKPENNEHo APpYr K APYyry UnM YacTUYHO CKPLITO OAHOI YacTuuen
WIN rPyNnoi HEBOMOKHUCTbIX YacTul,.

3.17 obpaboraHHasa xonocTtas npoba (processed blank): INlunkas neHta (koTopasi He Haxoaunace B
ycnoBusix otbopa npo6), o6paboTaHHasA B COOTBETCTBUU C NpoueaypamMu NnonHon NnoAroToBKM U aHanu3aa.

3.18 cTpykTypa (structure): OTaenbHOE BONOKHO, NY4OK BOSIOKOH, CrpynnupoBaHHbIE BONIOKHA MU Ma-
Tpuua.

3.19 ucKyccTBeHHbIe CTeKnoBuaHbIe BonokHa, ICB (man-made vitreous fibres, MMVF): UckyccTeeH-
Hble CTEKMOBUHbLIE BOJSIOKHA, TAKKE HA3bIBAEMbIE WCKYCCTBEHHBIMU MUHEparnbHbIMU BornokHamu (UMB), un
CUMHTETUYeckne cteknosuaHble BonokHa (CCB) npepctaensaior coboli rpynny BOMOKOH HEKPUCTaNMMYeckux
HeopraHu4yeckmux Matepuarnos, 06bIYHO cunUKaTa amioMUHUSA UK KanbLUWs, KOTopble Bblnn NonyveHbl U3 rop-
HbIX NOPOA, MMKHbI, LUMaka u cTekna.

1) B Pocewiickoit defiepaLimm TepMUHy «MaTpyLia» COOTBETCTBYET TEPMUH «arperar BOonoKoH». ([Tpum. TK 457 «Ka-
4Yecmeo 8030yxax).

2



rOCT ISO 16000-27—2017
4 O603HaYeHNA N coKpaweHUsn

4.1 O603HaYeHun

N — KOMWYECTBO NOACHUTAHHBIX CTPYKTYP;

Ay — HWKHAA rpaHnLa 95 %-HOro AOBEPUTENBLHOTO MHTEPBANA ANA CTPYKTYP, NOACHUTAHHBIX C UCNONb-
3oBaHneMm COM unu NOM;

A, — BepxHAsA rpaHuLa 95 %-HOro A0BEPUTENBLHOIO MHTEPBAaNa AN CTPYKTYP, NOACUUTAHHBIX C MCMOSb-
3oBaHnem C3OM unu MN3OM;

0. — CTaTUCTUYECKN 3HAYUMBIA YPOBEHD;
B — (POHOBLIN YPOBEHb PEHTIEHOBCKOIO CNEKTPa;

D — And NoACYUTaHHbLIX CTPYKTYP N 3Ha4YeHue pacnpeaeneHuns X2 C 2n creneHsmMmu cB060abl U YPOBHEM
3Haunmoctun (1 — o/2);

E — ANA NOACHMTAHHBLIX CTPYKTYP N 3Ha4YeHWe pacnpeaenexns x2 ¢ 2(,, + 1) CTENeHsmm csoboabl U
YPOBHEM 3HAYUMOCTU o/2;

A — nnowaab npobkl, AN KOTOpoK Obina NpoBeaeHa oueHKa ¢ NoMoLbio COM;
P — BbICOTA NNUKOB B PEHTIEHOBCKUX CMEKTpaXx;
S,— pesynbTaT nogcyeTa OTAENbHbLIX CTPYKTYP BOSIOKOH TUNA J;
Swi— YTSOKENEHHbIN pe3ynbrar NoAcyeTa OTAerNbHbIX CTPYKTYP BOSIOKOH TUNA i
Z — aTOMHbI HOMEP.

4.2 CokpaleHus

ATS — otbop npob Ha NUMNKyO NeHTY/OLeHKa ¢ ucnonb3osaHneMm COM;
ED — audpakumsa sneKkTpoHOB;
EXDA — 3HeprogncrnepcuoHHbIA PEHTIEHOCTPYKTYPHbINM aHanus (OAPCA);
FWHM — nonywmpuHa nuka Mn-K  aetekropa peHTreHOBCKOTO N3rydeHust;
PCM — ¢ha30BO-KOHTpaCTHas onTuyeckass MUKPOCKONUS;
SEM — ckaHupylowas anekTpoHHaa mukpockonus (COM);
TEM — npocse4dnBaioLLasn anekTpoHHas mukpockonua (M3M);
UTW — ynbTpaTOHKOE OKHO AETEKTOpa PEHTFEHOBCKOIO U3NyYeHus;
MMVF — uCKyCCTBEHHbIE CTEKNOBUAHbIE BONTOKHA (UCB).

5 OCHOBHbIe NPUHLMNDI

Mbinb 0TBMpAlOT Ha NMUMKyO cpeay (HanpUMEp, NEHTY), KOTOPYIO MPUXMMALIOT K MOBEPXHOCTU 0oTOOpa
npo6. MpoB6ooTOOPHYIO NUMKYIO Cpeay UMM ee 4acTb NOATOTABNMBAIOT B KA4YeCTBE Npobbl ANst aHanM3a MeTo-
nom COM/SOPCA. Uccnenoeanue ¢ ucnons3osaHnem C3M nposoasTt 6e3 kakux-nmbo moaudukauuii oto-
OGpaHHOW MbinK. B xoae 9TOro uccneaoBaHMsA BOSIOKHUCTbIE CTPYKTYPbl U3MEPSIOT B COOTBETCTBUM C Onpe-
JEneHHbIMU KPUTEPUAMU HA NPOU3BONLHO BbIOPaAHHBIX 0G30PHBIX MOMNAX MUKPOCKONA MO BCEI NOBEPXHOCTH
npoObl, NOACHNTLIBAKOT UX M KNAacCUUUMPYIOT B COOTBETCTBMM C Knaccamu BellectB. Cnektpbl SOPCA uc-
nosb3yloT ANA Knaccudukaumm BOMOKHUCTLIX CTPYKTYP B CMELLaHHbIX knaccax. CoaepxaHue BOMOKHUCTOM
MbISIM HA NOBEPXHOCTAX BbIMUCIAIOT MCXOASA U3 YMCNA NOCHUTAHHBIX U KNacCMPULMPOBaHHbLIX CTPYKTYP U Npo-
aHanu3upoBaHHON nnowaau npobel. Mocne NpUMeHeHUs K BOSIOKHUCTbIM CTPYKTYpam pasnu4yHbix Koadduum-
€HTOB YTSHKENEHUs B COOTBETCTBUM C UX pa3MepamMu AatoT 3aKSto4eHMe O 3arpy3ke BONIOKHAMM C OTHECEHMEM
K OQHOWN U3 YETbIPEX KaTEropun.
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6 ObopynoBaHue u marepuanbl

6.1 O6opyaoBanue u matepuanbl ANA NOAroTOBKM M 0TOOpa Npo6 ¢ UCNOSIb30BAHUEM
FIUNKOW NEeHTbI

6.1.1 PacxogHble MaTepuanbl ansa oréopa npoo
Mpo6ootbopHas cpeaa:
1) nunkas nexTa:
- anomuHueBas UKW MeHasa NeHTa, akpunosas (Npo3payvHas) Unu nunkas yrnepoaHas nexra/c oob-
paTHOW CTOPOHOM U3 aniOMUHUS MU Meau;
2) yrnepoaHble NPoKnaaku:
- anametp ot 13 Ao 25 mm;
3) KOHTerHep ANA NPOObI, YNCTBINA, FePMETUYHBINA, UCNONb3YIOT AN TpaHCNOPTUPOBaHUs Npobbl A0 na-
Goparopumn.

Mpumevyanue — lNpn HeoBXOAUMOCTU yriepogHas Npokragka MoXeT ObiTb NpUKpenneHa Hanpsamyto K nog-
cTaBke agns npo6 COM.

6.1.2 UIHCTPYMEHTLI M NPUHAANEXHOCTU SISl 3NIeKTPOHHOW MUKPOCKONUM

K mcnonb3yemblM MHCTPYMEHTAM W NPUHAANEXHOCTSM OTHOCHAT: MUHLIET, CKanbhefnb WNU HOXHULIbI
ANs nony4eHun nNpod NoAXoAsLIero pasmepa, ABYCTOPOHHIOID MUMKYIO NEHTY (YINepoaHylo) unu Konmoua-
HYIO YrnepoaHyIo Kpacky, Aepxaresnb AnA npo6, 3010T0 UnK yrnepoz Anst NOKpbITUs Npo6bl B onpeaeneHHoM
YCTPOICTBE AJSI1 MOHHOTO HaMbINEHUA UKW CnapuTerne.

6.1.3 Ctepeomukpockon

CTepeoMnKpoCKon UCNomMb3yIOT ANa BU3yanbHOIO MCCIieA0BaHUs oceBLUeii Nbinu B npoGe npu npubnu-
3uUTenbHO 20-KpaTHOM YBENUYEHUN.

6.1.4 YcTpoucTBa Ons HanbINIeHUA

Mcnonb3yioT yCTPOMCTBO AN MOHHOTO HambINEHUsT MM BAKYYMHbIW UcnapuTens Ans NOKpbITUA Npodbl
30/10TOM UMK YrNepoaoM

6.2 ObopyaoBaHue U matepuanbl ANA aHanusa

6.2.1 CKaHUpYIOLW I 3NEKTPOHHBbIA MUKPOCKON C YCKOPSAIOWUM HanpspkeHMeMm

Ona noacyeTa U naeHTUdUKaLUM BONOKHUCTbIX CTPYKTYP UCMOMNb3YIOT CKAHMPYHIOLLIMIA SNEKTPOHHbIA MU-
kpockon (COM), € yCKOpSAOLMM HanpsbkeHUeM, No KpaiiHei mepe, 20 kB.

6.2.2 CKaHUPYIOWMIA 3NEKTPOHHbLIA MUKPOCKON C PEHTIFeHOCNEKTPanbHbIM aHaNn3aTopoMm

CKaHUpYIOLWMIA ANeKTPOHHBIN Mukpockon (C3M), 060pya0OBaHHbIN PEHTFEeHOCNEKTPanbHbIM aHanu3aro-
pPOM Ha OCHOBE MEeToa 9HEepPreTMYeckown Ancnepcuu, NO3BONAKLWMIA JobuTbca paspewenusa 6onee 170 aB
(FWHM) Ha nuke Mn-K . 3ddeKkTMBHOCTL 0TAENbHOM KOMBMHaLMM C3M 1 nonynpoBOAHUKOBOMO JaTymKa
PEHTFEHOBCKOTO U3NyYEHUsI 3aBUCUT OT MHOTUX reOMeTpuYeckmx paktopoB. COOTBETCTBEHHO, HEOBXOAUMYIO
(skcnnyaraumoHHy) adPekTMBHOCTL KOMOUHaUMn COM u peHTreHOCNeKTpanbLHOro aHanusartopa onpeae-
NAKT C TOYKM 3PEHUA U3MEPEHHOW WHTEHCUBHOCTU PEHTFEHOBCKOrO M3My4YeHWs, MOJyYEHHOro OT BOMOKOH
Xpusotuna wupuHon 0,2 MKM B pabodmx yCrnoBusix, NPUMEHSEMbIX BO BpeMsi aHanu3a. HekoTopbie nony-
MPOBOAHWKOBbLIE JaTYUKW PEHTFEHOBCKOrO M3INyYeHUs MEHEee YyBCTBUTEMbHLI B 06NacTu Manbix SHepruii u
noaTomMy OBGHapy>XeHue HaTpus B KPOKMAONUTE ABMAETCA AOMOMHUTENLHLIM KPUTEPUEM IKCMIyaTaLMOHHOM
adppekTmBHOCTU. MpegnoyTutensHbiM asnsaerca UTW geTektop (ynbTpaToHKOe OKHO unn 6e3 OKOH), HO ero
UCMONb30BaHME He 00A3aTeNbHO, CNM aHaNU3 He BKITIOYAET MAEeHTMdMKaLMIO BONOKOH ¢ Z < 11. KomBuHauus
MHCTPYMEHTOB AOJKHA yAOBNETBOPATL MUHUMATbHbIM TpSﬁOBaHMHM OTHOCUTENbHO BUAUMOCTU BOJTOKOH, KakK
YCTAHOBMNEHO B NPUNOXEHun B.

6.2.3 Mpo6a anA ucnbiTaHUA paspelleHns

ns perynupoBaHus ycrnosuii pabotel COM Heobxognma npoba Anst UCMbITaHKS, B KOTOPO OCaXaeHb!
BOSIOKHA XPU30TUNA LUMPUHON, paBHOW unu MeHee 0,2 MKM.

6.2.4 NMpo6Ga anA ucnbiTaHNA KANIMOPOBKMU YBESIMYEHUA

Ona kanubposku ysenuueHua COM Heobxoguma npoba ans ucnbitaHus. Mpumepom npobbl, COOTBET-
cTByIOLWEN TpeboBaHUAM, ABNAETCA CTAHAAPT No yBenuveHuio SRM484e (HaunoHanbHOro MHCTUTYTA CTaH-
aapros u TexHonoruin CLUA).
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7 OT60p nNpob

7.1 NMnanupoBaHue n3MepeHUi

B GOnbLUMHCTBE CTpaH OLEeHKa PUCKOB OT Cofep)aHus BONOKOH acbecta B BO3AYyXE 3aMKHYTbIX NMOMe-
LLIEHMIA OCHOBaHA Ha ONpeAeneHun ypoBHs Bo3aencTeusi. Takum obpasom, onpegeneHne acbecra B OCEBLUEN
MbIYU MOXET HOCUTL XapaKkTep AOMOJIHEHUS!, HAaNpUMep BbISIBIIEHWE PacnpOCTPaHEHUs 3arpsisHeHus acte-
cToM. MNnaHupoBaHue naMepeHus JOMKHO ObiTk COrmacoBaHO C NMOCTaBMNEHHON 3agadein. Mnowaab uccne-
Ayemoii Npobbl Mana no CpaBHEHWUIO CO BCEl NOBEPXHOCTLIO, KOTOPYIO HEOBX0AMMO OueHuTb. [nan otbopa
npo6, BKMOYaoLLMI KONUHMECTBO U pacnpeaeneHne npobooTbopHbLIX 06nacTen, CoOCTaBNAT Tak, YTOObI MUHK-
MU3UPOBaTbL CTAaTUCTUYECKYID HEONPEAENEHHOCTL KOHEYHOro pesynbrara. Tpebyemas TOYHOCTb onpeaensaer
KonuuectBo oTbupaembix Npob. Ecnu Heobxoammo cpaBHUTL copepxkaHue acbecta Ha ABYX pasnuYHbIX Mo-
BEPXHOCTSAX, TO MPOBOAAT CTATUCTUYECKME UCTLITAHUS.

[Mpu nnaHnpoBaHUK U3MEPEHUI YYUUTLIBAIOT BCE BO3MOXHbIE AaHHbIE (TaKue KaK U3BECTHbIE UCTOYHMKN
3arpasHeHuin unu pesynetatbl K3MEPEHUI Bo3ayxa). B aTu aaHHbIe BXOAAT, B TOM YUCNE, BCE U3BECTHbIE UC-
nonb3yemele acbecTocogepalime matepuansl U NpUpoAa MCCneayemMoi NOBEpPXHOCTH.

Kpome TOro npu nnaHupoBaHUM M3MEPEHWA NPUHUMAIOT BO BHMMaHME TOT PaKT, YTO TONCThbIA CrON
NbININ HE MOXET ObITb KONMMYECTBEHHO OLIEHEH, KaK ykasaHo B 8.2.1 n 8.2.2.1. 310 MOXeT notpebosaTtb Uc-
nonb30BaHMA pasnuyHbIX METOAUK 0TBopa Npo6 unu NpMBecTn kK HeobxoaumocTu oTbupartb NPoby kak Nnpoby
nopoLuka.

Ha ocageHune nbinu BNUSIET MHOXeCTBO chakTopoB. OAHUM U3 HUX SBNSieTCS YacToTa yoopku ucecneay-
eMOVi MOBEPXHOCTU. Takke crieayer pacCMOTPETh pasnuyHble BNusiiome hakTopsl, TAKME Kak NONOXEHWe no-
BEPXHOCTU B NPOCTPAHCTBE, ABWXEHNE BO3AYyXa B uccneayemon obnactu u apyrue paktopbl, HE YNOMAHYThIE
B 9TOM pasaene, KoTopble MOryT BbITb BaXHbI AN OLIEHKU Pe3ynbTaTa, U npu HeodxoAuMocCTu sadmukcnposaTb
ux B NpoTokorne ot6opa npob.

7.2 Llenu uamepeHus un Mecto otéopa npo6

Kak y>xe roBopunoch Bbille, LUenu U3MEPEHUs 3a4acTylo SIBMSIIOTCA YacTbiO NNaHUPOBAHUSA U BbIMNOSIHE-
HMsA paboT No yaaneHuio acbecrta, HO M3MEPEHUN TaKKe MOTYT NPEACTaBnATb UHTEpPEeC ANA AOKYMEHTMPO-
BaHWA TeKyLlero nonoxeHus gen. OnpeaeneHve B 0CEBLUEH NbIM UCKYCCTBEHHbLIX CTEKNOBUAHBLIX BONOKOH
(NCB) Takke MOXET ObITb YacCTbiO Lenu M3aMepEHUI, €CNKU B Npouecce CTPOMTENLCTBA, HaNpumMep, NOCTynaioT
»anobbl Ha pas3apaXXeHWe KOXM, KOTOPOoe OObIMHO BO3HUKAET NPU HANUYUN B BO3AYXE OTHOCUTENBbHO TONCTbIX
BOMNOKOH. OnpeaeneHne CoaepKaHus HeopraHudeckux BonokoH (actect, UCB) B npoGax ocesLuel nbinu,
rmaBHbIM 00Pa30M, OTBEMAET HA CreAyIoLLIME BONPOChHI:

- MpuUCyTCTBYIOT N HEOpraHUYeckue BONMOKHA Nbinu (acbecT/MICB) B KOHKPETHOM MECTONONOXEHUN?

- Kak Benuko coaep>xaHue yCTaHOBIEHHbIX BOMOKHUCTLIX CTPYKTYP Ha eAuHULY nnowaan?

- Hackonbko 6onbLuyto 06nacTb 3arpsi3HeHuUst cneayet oxuaarb?

- KakoB pasmep obnactu, B KoTopoi Tpebyercs nposeaeHne yoopku?

M3mepeHus Taoke 3aBUCAT OT 000pyA0BaHUS U NNAHUPYEMbIX M3MEHEHMIH B HEM. [locne ycTaHoBneHus
uenu UsMepeHuii onpeaensiiorT y4acTku M KOnuM4yecTBO Tovek otbopa npob. B pesynbrare MOryT BO3HUKHYTb
06CTOATENLCTBA, NPU KOTOPBLIX NPOOLI OTOUPAIOT HE TONBLKO HA FOPU3OHTAMNbLHBIX, HO U HA BEPTUKANbHbIX NO-
BepxHOCTAX. Mpu aHanuse pesynsratoB JOMDKHA ObITb PACCMOTPEHA pa3sHULA B XapakTepe OCEBLUMX 4YacTul
B npo6ax, B3ATLIX HA TOPM3OHTANBHbIX U BEPTUKATbHbIX NOBEPXHOCTAX. 3TN pesyneTaThl HENbL3s NPSAMO CpaB-
HMBATb ApYr ¢ Apyrom. MpoGbl, OTOOPaHHbIE HA BEPTUKANbHLIX NOBEPXHOCTAX, KaK NPABUMO, UMEIOT MEHBLLIYIO
3arpysKy Kak BOMOKHUCTbIMM, TaK U HEBONTOKHUCTbIMKU YacTULAMM.

Cnegyer OTMETUTb, YTO NPOObI, OTOGPaHHbLIE C UCMONBL30BAHMEM JIMMKON NEHTHLI, UMEIOT HEBONbLLOW
pasmep No CpaBHEHMIO C UccrneayemMoii 06nacrblo 3aanus, u, Takum o6pasom, aTu NPodLl He MOryT ObITb Npea-
CTaBUTENbHLIMK.

Llenv nsmepeHust 1 COOTBETCTBYIOLUME MecTa oTOopa npob npuseaeHbl B Tabnuue 1.
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Ta6nuya 1 — Llenn usmepeHna npu aHanuse NOBEPXHOCTU MbIN

Lenb

MecTo ot6opa npo6

KomMeHTapum

1 NpeHtTudukayma ypoHa ot acbectoco-
AepXalyux NpoayKToB B cny4ae:

- HapyweHus o6paboTku;

- CRyYaiHbIX NPOUCLUECTBUIA, HanpuMep,
B pe3yneraTe NNoxXoi Norogsl Unu noxapa

MoBepXHOCTH, KOTOPbIE GLINU OHULLIEHB! He-
3af0nro Ao cobuITa

Mpu HeobxoaumocTn B
34aHUN NPOBOAAT aHanu3
npo6 u3 obnacreii, 3apa-
Hee He OYULLEHHBIX Nepen
BOCCTaHOBNEHWUEM

2 AHanu3 3arpasHeHWs BONOKHaMM ac-
6ecTa, HanpuMep nepeg CHOCOM, PEKOH-
CTPYyKUMEN, B YaCTHOCTU, OTHOCUTENBLHO
BLINONHEHHbIX paboT B obnacTsx, rae He
NPOBOAMUTCA HUKAKOW AeATENBHOCTH

MoBepxXHOCTH, BU3YyanbHO MNOKPLITLIE Nbl-
nblo, ocefaBLUel B TeHEHUE JONFOro Nepu-
ofja BpeMeHU (BO BpeMSA CTPOUTENbLCTBA,
npouclwecTBuid, 0O6bIYHOTO MONb30BaHUA
3faHnem):

- NoA nnasaloLLei CTHKKOW,

- B NOMbIX MPOCTPaAHCTBAX B CTEHAX W HU-
wax;

- B HaBECHBbIX MOTONKaXx;

- B 06nacTn UHCTaNNAUWIA;

- 0COBGEHHO Ha aneKTpudeckux kabensx,
METaNNUYECKNX NOBEPXHOCTAX, NUCTax W
APYrWX rMagkux NoBepXHOCTAX, Koraa npu-
MEHeHWe CBS3aHO C areKTpoCTaTUYeCcKUMU
3apagamu

3 Nokanusayus sarpasHeHHol obnactm

B waxMaTHOM nopszke.

B nomelLeHusIX, pacroroXeHHbIX PAAOM C
Nopa)xeHHO 3arpsi3HeHMeM NPoAyKUneit

B atom cnyyae Heobxoau-
MO Y4YWUTbIBaTb ABUXEHWE
BO3Ayxa

4 OnpegeneHne BO3MOXHOrO HEBUSUMO-
ro rnasy sarpsAsHeHusa npoAyKLun BOFIOK-
Hamn acbecTa wunu copgepxalleit acbect
NPOAYKLUWUKW, YCTAHOBMEHHOW B CKPBITbIX
mMecTax

B 6onee cTapbix Crosix NbUIW, HaWAEeHHbIX B
HeouMLLEHHbIX 0BNacTsX, KoTopkie onpeae-
NSAKT «MCTOPUIO» 3AAHUS, HAaNPUMEP:

- Ha paguatopax OTONMEeHUA UK 3a HUMK,
- B BEHTUIALUMOHHBIX KaHanax;

- B BepXHell YacTW BCTPOEHHLIX LUKadoB;
- Ha NojoKOHHUKaX;

- Ha onopHbIx Bankax;

- Ha MexaHu4Yeckom obopyLoBaHUK Ha Bbl-
coTe;

- B NepeoBopyfoBaHHbLIX OTBEPCTUSX

5 lMpoBepKka YWUCTOTbI MOBEPXHOCTU Me-
6enu, TEXHWUKN, BEHTUNIALMOHHBIX CUCTEM
(eAvHWLBI OTpUL@TENBHOrO AaBneHWs K
T.N. nocre yMeHbLUeHs)

B MecTax ¢ NpuaHakamm oCTaToMHOI Mblnu.

B npeacTaBUTENbEHOM OYULLEHHOM MecTe,
npu HeoBxoanMocTu

6 OueHka B obnacTsx, rae paHee Ucnosnb-
3oBarncs acbecT, Hanpumep, B pabpuyHbIX
LiexaX U Ha NPOW3BOACTBEHHbIX MroLyaj-
Kax, rge obblMHO ucnonk3oBanack WU
npousBogunack Npoaykyusi ¢ acbectom

CTapasi oceBLIas Nbink.
TpeLMHbl UM OTBEPCTUS B MOMY.
oA NOMOM U HAaCTeHHBIMU MOKPLITUSMU,

Ha MexaHudieckoM 0BOpYyAOBaHWUN Ha Bhbli-
coTe, Hanpumep Ha penbcax MofbeMHOro
KpaHa

Mpn HeobxogumocTu npo-
6a fonmkHa 6bITb 0To6paHa
Kak npoba nopoluka (cM.
npunoxexue D)

7 PacnpocTtpaHeHue acbecta unu acte-
cTocofepxallyux 4YacTul Ha OTKPbITOM
BO34YXe.

Mocne noxapos, B3pLIBOB UMW APYrux Bbl-
6pocoB nblnu, cogepxalyeit acbect

Tpacca.
3anevyaTaHHble NOBEPXHOCTM.
MogxoAsiine NOBEPXHOCTU pacTeHWiA
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7.3 KonuyecTBo nNpo6

MpeanoyTuTensHO OpraHM3oBaTbh U3MEPEeHUs Tak, YToObl ObINo oTobpaHo Gonbluee KONMYECTBO NPoo,
YeM B KOHEYHOM uTOore HeobxoaMMO Ans aHanusa. B 9TOMm cnyvae B HanmMu4uu OCTaHYTCSl ONOSIHUTENbHbIE
npo6bl ANA aHanu3a, KoTopble MOTYT ObiTb UCMONb30BaHbI AN NOMYYeHUs1 HENPEAYCMOTPEHHBIX paHee J1aH-
HbIX NN KOrAa BO3HMKAET COMHEHME B OTHOLUEHWM NPEeACTaBUTENbHOCTM Npo6. TakoW noaxon BrOSHE A0-
NyCTUM, NOCKOMbKY Ans 0TOopa npob TpebyeTca MUHMMYM YCUNWIA, NO CPABHEHUIO C NPOBEAEHUEM aHanum3a.
HenpoaHanu3upoBaHHble Npo0Obl CrieayeT XpaHuTb Kak 3aapXMBUPOBaHHbIE NPOObl. KONMMYECTBO KOHTaKTHBIX
npo0, KoTopoe HeobxoaMMO OTOOpaThb, 3aBUCUT OT Lenu usmepenus. Ecnn obnacts otbopa npo6 BKnio4aer,
Hanpumep, 006MnacTn, OYULLEHHBbIE B paMKaxX Mep NO NPeAOTBPALLEHMIO 3arpsi3HEHUS, TO KONIMYECTBO KOHTAaKT-
HbIX NPOO B 3TOM crny4yae GonbLue U pacnpeaeneHue ux B NPOCTPaHCTBE LUMpe, YEM KOMMYECTBO U pacnpeae-
neHue npo6 npu BbIBOPOYHOM UCTLITAHUM NPOG ANA OLEHKKU Npoueayp OBbIYHOW OYMCTKM.

3arpasHeHue NoBEepXHOCTU TBEPAbIMU YACTULIAMM OObIYHO HE OAHOPOAHO. B YaCcTHOCTH, €CNU NCTOYHUK
3arpsi3HEHNA BONMOKHAMMW HAXOAUTCH HEMOAAneKy, T0 B 3aBUCMMOCTU OT pacCTOSIHUSA, HaNPaBlEeHUs BO3AYLL-
HbIX NOTOKOB W pasMepa BblAENAEMbIX YaCTUL| CNEAYET OXMAATL COBEPLUEHHO PA3NMYHOIO 0CeAaHua YacTuLl.
MPUMEHNTENBHO K NOCTaBNEHHON LiENU AN OLEHKU CUTyaLun Heo6XoAMMO pasnuyHoe KOnM4YecTBo Npob (Cm.
Tabnuua 1).

Yucno npob 3aBUCUT Cpeamn NpoYvero ot aHanu3mpyeMmon noBepxHocTu. B Tabnuue 2 nepevymcneHo Mu-
HUManbHOE KONWYECTBO NPOD, KOTOPLIE crieayeT oTobpaTh B NOMELLEHUM B 3aBUCUMOCTM OT €ro NnoLaau.

Ta6nuya 2 — MUHUMaNEHOE KONUYeCTBO NPo6 Ha eAVHULY NPOCTPAHCTBA B 3aBUCMMOCTM OT MIIOLLaAN MOMELeHNs

Mnowaae, M2 MuHumaneHoe konmuecTso Npo6b
meHee 30 3
o1 30 go 100 5
o1 100 go 500 7
o1 500 go 1000 10
Gonee 1000 6onee 10

MpumedaHune — CornacHo AaHHEIM [7] KonmyecTBo NPob, HeobxoANMBIX AN CPaBHEHWUS ABYX Cpef Kak (pyHK-
Lun npegnonaraemMoro pasnuyns B 3arpsisHEHUN NOBEPXHOCTU, BEIYUCHIAIOT Ha CTaTUCTUYECKOW OCHOBE.

7.4 Tpe6oBaHuA K NpoGOOTOOPHONM NOBEPXHOCTH

OT60p Npob NPOBOAAT TOMbLKO HA CyX0W NOBepxHOCTU. Bo Bpemsi otbopa npo6 obecneunBaloT Takue yc-
nosus, 4ToObI NPOBOOTOOPHAA Cpeaa conpukacanach C NOBEPXHOCTLIO BCEN CBOEW NNoLLaabI0. Takon MeToq,
NMPUMEHSIOT TONMbKO HA OTHOCUTENLHO POBHON MOBEPXHOCTU, 0COOEHHO MPU UCMONb30BAHUU XKECTKOW NUMKON
cpeabl (Hanpumep, yrnepoaHbie Npoknaaku Ha aepxarene ansa npod COM). Mpu otbope npo6 ¢ noBepxHo-
CTeN CTPOUTENbHbIX Cpefl, Takmx Kak OETOH, Ha ydacTke oT6opa npo6 MOryT okasaTbCsa nopbl unu nonoctu. Mo
Mepe BO3MOXHOCTEN ux cneayet n3berarb. LLiepoxoBarbie NOBEPXHOCTU MEHbLUE NOAXOANAT Ans oT6opa npo6
JaHHbIM METOAOM.

7.5 Metoguka orb6opa npo6

7.5.1 Pasmep npo6bl

Mpo6ooT6opHOIt cpenoii AomkHa BuITh NOKpLITa 06NacTb, No kpaiiHeii mepe, 1 cm2. HeobxoauMo umets
BO3MOXHOCTb MOArOTOBUTH BCIO JIUMKYIO MOBEPXHOCTD, 3arpy>XeHHYI0 TBepAbiMM YacTuLamm, Ans uccresoBa-
Huss COM.

7.5.2 MeTtoauka

7.5.2.1 HeBuauMbIi rnasy unum TOHKUIA CIION NbIfK

Onsa aHanu3sa ocesLuen Nbinm NpobooTOOPHYIO Cpeay NUNKOIN CTOPOHON BHWU3 NPWMXKUMAIOT K MECTY OTOO-
pa npo6 1 3ateM akkypaTHo otaensior. [ina obecneyeHnsn 4eTKOro ConocTaBneHus Touek otbopa npob kaxaas
npo6ooTbopHasa cpega mMoxeT ObiTb UCNONb3oBaHa Ha mecte otbopa npob Tonbko oauH pas. Mpu ot6ope
KOHTAKTHbIX Npo0 cneayet usberarb NpoaaBnuMBaloLLMX ABMWKEHWIA. Ecnu B kauecTBe npo6ooTOOPHON cpeabl
MCNONb3YIOT NIMMKYIO NIEHTY, TO OT PyNoHa OTpe3aloT Norocky AnuHon npubnuantensHo 5 cM. Mocne yaanexus
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3aLUMTHOrO CMOs C NEHTHI MOSTOCKY NPUXUMALOT K ToYke oTeopa npo6 u 3ateM oTaensioT ee. B TeueHune Bcero
ot6opa npob cobnioaaloT OCTOPOXKHOCTL U CNEAAT 3a TeM, YToObl NUNKas NeHTa He Ae)OpPMUPOBANach.

3arem NonockKy NOMELLAIOT B KOHTEMHEP ANA TPaHCNOPTMPOBaHMA. [lokasaHo, 4YTo ANs STUX Lienel noa-
XOAUT NPO3PavHbLIA KPYIMbIA KOHTEMHEP AnaMeTpom npubnuautenbHo 70 MM U BbICOTOI, NO KpaiHel mepe,
10 mm. NoNOCKY NpUKNEMBAIOT HA AHO KOHTENHEepa, COrHYB ABa KOHLIA Tak, YTobbl obnactk otbopa npob Ha-
xoaunack Bepxy. TakuMm 00pa3oM, NEHTY NPUKIEUBAIOT TaK, YTO HEe NMPOUCXOAUT HUKAKUX KOHTAKTOB C KpbILL-
KON KOHTenHepa. MNpu MCNonb30BaHUM YrnepoaHbIX NPOKNAaA0K HA NOACTaBKe ANs NPo6, TPAHCNOPTUPOBAHUE
ny4ywie NposoAMTL B OJHOM M3 TPAHCMOPTHLIX KOHTENHEPOB, Npeanaraembix u3rotosurenem. Noacraesky aAns
nNpo6 06bIMHO (DUKCMPYIOT Ha AHE KOHTEHEpa, KOTOPbIN 3aTeM 3aKpbiBalOT NPO3PaYHON KPLILLKOWA B KAYECTBE
BEPXHErO 3aLUTHOTO NOKPLITUS.

Bo Bpems TpaHcnopTupoBaHua Npo6 cobniogaloT 0CTOPOXHOCTL U CAEAAT 3a Tem, YTOObl HE MPOMCXO-
AWUNMO HMKAKNX U3MEHEHUI B Npobe 3a CYET ee KOHTAaKTa C TPAHCMOPTHBLIM KOHTEWHEPOM.

Apyroit cnoco® TpaHCMOPTUPOBAHUA NpeanonaraeTr repmeTusaumio npobbl B NakeTe, COCTOsLLEM U3
[ABYX pasnu4yHbIX cocTaBnsaowmx. Hanpumep, ogHa cTropoHa UMeeT NMUMKWI Croii, a BTOpas COCTaBnsoLIas
npeacraensieT coborn Bymary ¢ nonMMepHbIM NOKpbiTUEM (6e3 nunkoro cnos). O6e cocraenaowme No pasme-
Py AOMKHbI ObITb 3HAYUTENBLHO OOMbLUE, YEM Cama NUNKas nexTa. Mpo6ooTGOPHYI0 NEHTY ¢ 0TOGPaHHON Npo-
0o pasMeLLaloT B NakeTe Tak, YToObl NMNKAA CTOPOHA NEHTLI ConpuKacanack ¢ HENUNKOW CTOPOHON nakeTa ¢
nonMMepHLIM NOKPbLITMEM. [1akeT BNOCNEeACTBUN 3aKPLIBAIOT, NPUXAaB CTOPOHLI APYT K Apyry. Mpu npoBeaeHun
3TON npoueaypsl cneayeT yoeauTbes, YTO K CTOPOHE C NOIMMEPHBLIM NOKPLITUEM HE NPUAUNNO HUKAKOW 3Ha-
YMMOM HacTU CoA NblNKM ANA aHanusa ¢ Npob0oTOOPHON NEHTBI.

Mpo6bl AOMKHBI ObITb YETKO MPOMAPKUPOBAaHbI NGO HENOCPEACTBEHHO HA KOHTENHepe, NMOO ¢ NCNonb-
30BaHMEM Haknewkn Ha HeM. Hagnucb AomKkHa ObITb CTONKOW (BOAOCTOWMKOMN).

7.5.2.2 bonee nnoTHbIe CMou Nbinu

YUtoObl onpesennuTe CoaEPKaHNe BONOKOH B Bonee NMnoTHbIX CMOsX Mbinu U 3apukcMpoBaTh 0ceaaHue
NbiNM B TEYEHUE AOMTOro0 BpEMEHU, Heobxoaum Apyroin meToa otoopa npob. [na aHanusa, 4to6bl 3aperu-
CTPMpPOBAaThb CrOK MNbINM NOMHOCTLIO, HEOOXOAUM MHOTOKPATHLIN OTOOP NPO6 C NOMOLLLIO NMUNKON cpeabl. Ko-
nnM4ecTBO NPOG ONpeaensoT, OPUEHTUPYACH HA TOMLMHY cnos nbinu. OT60p Npo6 NPOBOAAT B OAHOM U TOM
>Ke TOYKe HeO4HOKPATHO, NoKa BCA Nbifb He OyaeT otobpaHa. Kaxabii obpasey cpefbl Ha Touke otbopa npob
JOMKeH BbITb UCMOMNb30BaH TONbKO OAUH pas.

7.6 Mpotokon or6opa npo6

[etanbHo 3anucbiBaloT MHGOPMALMIO O Kaxxaou npoGe u BKNIOYAaloT B Hee, NO KpanHen mepe, crneayio-
ujee:
1) MapkupoBKy npobbl;
2) TO4HOE onucaHue Toukn oT6opa Ansa Kaaon npoodbi:
- 30aHue;
- noMeLleHue u pasmep noMeLleHus (odwas nnowaab);
- MOMNOXEHME B NOMELLEHNN (TOPU3OHTasNIbHOE/BEPTUKASILHOE);
- TWUN NOBEPXHOCTM (Martepuan, CTpykTypa).
Ecnu atoii nndopmauum HeJOCTaTouHO, TO AOKYMEHTUPYIOT A€Tanu Npoobl, COCTABNAT AONOMHUTENb-
HYI0 Auarpammy, aenaiot potorpacbum unu NOMETKM Ha CTPOUTENBHOM MNaHe.
Kpome Toro, 3anucbiBaior:
- pary orbopa npoo;
- ®©.1N.0. cotpyaHuka, npoBoAUBLLETO 0TOOP NpoG;
- Uenb uamepeHus (Hanpumep, B COOTBETCTBUW C Tabnuuei 1);
- obocHoBaHue BbibOpa Touku(ek) oTéopa npob.
Ecnn ans npobbl goctynHa apyras BaxHaa uHdopmaums, To ee Takke JOKYMEHTUPYIOT B NPOTOKOSE
otbopa npob.
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OT60p Npob B COOTBETCTBUU C HACTOALLMM CTaHAAPTOM
Hata D.N.0.
3naHue
Llens nsmepeHus
KonunuecTso npob/o6o3Haverne Touka oT6opa npo6
MonoxeHue (rop./sep.) Tun noBepxHoCTH
MomelleHne Mnowaab noMeLleHus
KapTta o Hvarpamma o ®doTorpadpua o
[Opyras uHcdopmaums (HanpumMep, NnpuynHa Beibopa To4kM oT6opa npob)

PucyHok 1 — lMpumMep npoTokona otbopa npob

8 AHanu3 ¢ ucnonb3osaHnem C3OM

8.1 HacTtpoiika napametpos COM

8.1.1 YBenunueHue u yckopsirouiee HanpspkeHue

MoacyeT BONMOKHUCTbIX CTPYKTYP NPOBOASAT NPU ABYX PA3NUUHbIX YBENUYEHMAX. MeHbLwWuM yBenuyeHnem
AIBNAETCA yBenuyeHne B agnanaszoHe ot 300-kpaTHoro Ao 400-kpaTHoro. BonblimMm yBenuyeHuem nBnaeTcs
1000-KkpaTHoe.

Onsa naeHtudukaummn metogom SOPCA B 3aBUCHMOCTU OT LUIMPUHBLI CTPYKTYPbI MOXET ObiTb HeoOXxoau-
MO UCMONb3oBaHMe Bonee BbicOkoe yeenuueHue (5000-kpaTHOE Unu BbilLe). YCKOPAIOLLEEe HanpskeHne aAnA
C3M u ans nogc4yeta, u ans onpeaenexnus ¢ ucnons3osaHnem 3APCA cocraensiet 15 unu 20 kB.

Hactpausator COM Takum 06pasom, 4ToObl BONOKHA C LUMPUHOW NpubnuautensHo 0,2 MKM nerko onpe-
aenanuck npu 1000-kpaTHOM yBenuyeHun (CM. npunoxexune B).

Mpu noacyete cTpykTyp acbecta npoby He cneayeT HAKNOHATL Ha yron 6onee 20°.

8.2 MeToauka

8.2.1 MogroToBka Npo6

Ha nepBomM aTane nceneayot 4acTb NPoB6OOTOOPHON NUMKOW NEHTbI, 3arpy>KeHHON TBEpAbIMK YacTula-
MU NoA CTEPEOMUKPOCKONOM AT1A OonpefenieHns CTeneHn oqHOPOAHOCTU Npobbl. BbIGUpaloT Cekumio ANMHOM,
no KpavHel mepe, 1 ¢M, Npu HEO0BXOAMMOCTHM NOAPE3aI0T CreLuanbHbIMU HOXXHULIAMU U NMPUKPENNSIOT K NOAro-
TOBINEHHOMY AepKaTento. B 3aBUCUMOCTY OT LENM U3MEPEHUSI NPOBOAAT NiiasMeHHOe TpaBrneHue npobbl Ansi
yAaaneHusn nobblx opraHU4Yeckux marepmanos. B Takux criyuasx npoby nokpbIBaKOT 30M0TOM UMK YINEPOAOM.

MpuMedaHue — lNMpKu NOKPLITUW NPOG YrNeposOM UnK 30M0TOM creayeT o6paTUTb BHUMaHKUE Ha TO, YTOBbI He
HarpeTb UX [0 TeMnepaTypbl NaBieHNs caMol NUNKOWA NeHThl. [Tocne MOKPLITUS Ha NOBEPXHOCTU MOXET YaCTUMHO Ha-
GniogaTbes obpasoBaHue kpakentopa (BOMOCHBLIX TPELMH). OTO MOXET 3aTPYAHSATL aHasu3, Ho 06bIMHO He MMeeT ocoGoro
3HAYEHMS, NMOCKOMBKY MUMKWA CNOW Npu Neperpese 3aMeTHO HE U3MEHAETCS.

8.2.2 UccnegoBaHue ¢ ucnonb3oBaHuem COM

8.2.2.1 Nccnepgyemas nnowaab ot6opa npob

B nepsyto o4yepeab Ha Hanu4ue BONMOKHUCTLIX CTPYKTYp npu Gonee HM3kom ysenuyeHnun (ot 300-kpart-
HOro 40 400-KpaTHOro) UCCMEeAYIOT, NO KpaiiHel mepe, 10 MM2 NOBEPXHOCTH NpobBbl (He MeHee 25 0630pHbIX
noneii). Bnocneactsum, 1 MM2 MOBEPXHOCTU NPOOLI aHaNNU3upyIoT npu 1000-KpaTHOM yBENMUEHUU. AHanu3
MOXET ObITb 3aBepLUEH, ecnu 6binu 06HapyxeHbl 60 B3BeLLIEHHbIX BOMOKHUCTLIX CTPYKTYP (CM. pasaen 9). Bo-
NOKHUCTbIE CTPYKTYPbI, 0OBHapy>keHHbIe Npy 6onee BbICOKOM YBENIMYEHUUN U CTPYKTYPbl MEHEE 5 MKM B ANUHE,
He noacuuTbIBaloT. ccneayemble obnactu nzobpaxkeHns AomkHbl ObiTb 0TOOpaHbl B NPOU3BONLHOM NOpsiAKe
Ha BCeli MOBEPXHOCTM KOHTAKTHOI NpoBbl (NpubnuautensHo 1 cm2), usberas npu STOM HanoxeHus obnacreii.

8.2.2.2 NpaBuna noacyeta BOMOKHUCTbLIX CTPYKTYP

- Bce BONOKHUCTBIE CTPYKTYPBI, COAEPXKaLLME BUAMMbBIE BOMOKHA MCKOMOrO Tuna (acbect unu UCB),
MOACYUTLIBAIOT W Pa3fensoT Ha YEeTbiPe KaTeropun — OTAENbHbIe BOSIOKHA, NMY4OK BOMIOKOH, CrpynnupoBaH-
Hble BOMOKHA WX Matpuua BOMOKOH (CM. pasaen 3).

- Ecnu BonokHucTas cTpykTypa nokpbiBaet 6osee ogHoOMn BOCbMOW 06racTu M30BpaxkeHns, TO 9T0 AOMK-
HO ObITb OTMEYEHO B (hOpPME NS MOACHETA BOMOKOH.

- Bce BONOKHMCTbIE CTPYKTYPBI, BbIXOASALWME 38 06MacTb U3006paxkeHus, NoACHUTLIBAIOT.
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MpumeyaHne — MoxeT ObITb onpefeneH pasmep (4AnHa/WMpuHa) noacuUnTbiBaeMblix (acb6eCcToBbIX) CTPYKTYP,
HO 3TO He fABNsieTcsa 0b6sA3aTeNbHO 3aadeli.

CrpynnupoBaHHble BOMIOKHA, NOKpbiBalowme 6osee ogHOMN

. CrpynnupoBaHHble BOJIOKHA
BOCbMOIi 06n1actTn n3obpaxeHus

/A

20.0 kol0Opm 17 nm 20.0 klo,m 1? nm CL:5.8

OTAhenbHOe BONOKHO MaTpuua BONOKOH

My4yoK BO/TOKOH

CrpynnupoBaHHble BO/IOKHA, NOKpblBalow e 6onee 0gHOI

CrpynnupoBaHHble BONOKHA .
BOCbMOI 061acTu n3o6paxeHus

Pl/lcyHOK2 — Heckonbko npuMmepos nNnpMMeHeHnd npasusi Nno nogcyeTy BOJ/TIOKOH
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8.3 Knaccudukauuna BonoOKOH ¢ ucnosib3opaimem 3APCA

8.3.1 O6wume kpuTepun Kaccudukaumm

BonokHa knaccuduumpylot nocpeacrsom cnektpos SAPCA. Bo-nepBbiX, BLIMUCAIOT BLICOTY Nuka P u
POHOBLIN YPOBEHb B C UCNOML30BAHMEM OTHOLLEHUS:

(P + B)/B n 3aTeM OTHOCAT MOMy4YEeHHOE 3HaYeHUe K OAHON U3 TpPexX KaTeropui:

- kateropua A: (P + B)/B = 4;

- Kkareropua B: 2 < (P + B)/B < /4;

- kareropus C: (P + B)/B <2 n 60nbLUMHCTBO OOHapYy>eHHbIX (P > 3 \/E)

Ecnu npu paccMOTpPeHUN 9MEMEHTOB TOSNLKO C aTOMHbIM HOMEPOM Z 2 11 (T. e. Ha4uHaa ¢ HaTpua Na)
cnektp SAQPCA coaepxMT curHanbl kateropui A u B, To BOnokHa knaccuuumpyioT Kak HeopraHu4eckue Bo-
NOKHa.

MpumMmevyaHune — Yucna, npuBeaeHHble Bhillie ANsi oTHoWeHUs (P + B)/B, 3aBUCAT OT 3HEpreTu4eckoin paspe-
watoLeit cnocobHocTu aeTekTopa. [Npu paspeluatoleit cnocobHocT 130 3B Mnu MeHbLUe NpU OTHECEHUN K Kakon-nnbo
KaTeropum MOXHO UCNoNb3oBaTh 3HaYeHne 6 BMecTo 4 1 3HaveHue 3 BMecTo 2.

Kputepuu, npuseaeHHbie B Tabnuue 3, OTHOCATCA K MHTEPNPETALMM CNEKTPOB. Ha OCHOBE 3TUX KpuTe-
pUEB MOXXHO PA3NUUNTL TOSMbKO CUIMKATHLIE BOFIOKHA CO CNEKTpamu nogo6HbIMK Xpu3oTuny unu amcubony
M apyrue ynoMsHyTbl€ KNnaccbl BOMIOKOH.

Tabnuya 3 — Kputepuu ans uHtepnpetauum cnekrpos 34PC

Knacc BonokoH Kputepwuii

Xpusotun? Mukn marHua Mg u kpemHuA Si: kateropusi A unu B

Mukn xxenesa Fe, mapraHya Mn u antomuHusa Al: kateropusa C
(BO3MOXHO Hanuuue AONONHUTENBHLIX NMUKOB B 32aBUCUMOCTU OT
NPUCOEAUHEHHbIX UM COCeAHUX BELLECTB, HaNpUMep KarnbLus
Ca, xnopa ClI)

AMnBOnLHLIA acBecT (aMoauT, kpokugonuT)P Mukn Sin Fe: kateropus A unun B

Mukn Mn, Mg 1 Na: BoamoxHa kateropua C
(BO3MOXHO Hanu4ne AONONHUTENBHBLIX NMUKOB B 3aBUCUMOCTU OT
NPUCOSAMHEHHBIX UMK COCeAHNX BewecTs, Hanpumep Ca, Cl)

Cynbdart Kanbuusa (runc) MpUCYTCTBYIOT pasnu4umble Nk Ca n cepbl S
(BO3MOXHO HanW4uMe [OMOMHWUTENbHBIX MUKOB, €ClW uMcToTa
cynbdara KanbLua OTNMYaeTcsa OT Kracca YACTOThI X.4.)

[Opyrvne HeopraHn4eckue BONoOKHa BoriokHa co cnekTpoM, KOTOpLIA He YAOBIETBOPSET BhILLEYNOMS-
HYTBIM KPUTEPUSAM, HO COLEPXMT, NO KpaiHeil Mepe, OAWH MUK
aneMeHTa kateropum A unu B, y kotoporo Z = 11

OpraHu4yeckue BorokHa BorokHa co cnekTpoM, He cogepxalluMM MUKU 3remMeHToB KaTe-
ropun A unu B, y koTopbix Z 2 11

2 3tomy TpeboBaHuIo Takke COOTBETCTBYIOT aM(puGonoBeIiA acbecT TUnNa aHTOPUINUT U BOSIOKHA TarbKa, KOTo-
pble, 04HaKo, Nerko OTNMYUTL OT XpU3oTuna no ux Gonee HU3KOMY oTHoLleHuto Mg/Si.

b Ecnn B npo6e npucyTcTByeT cogepxalynit Ca aMmpubonoBbIi acGecT Tna akTUHONMTa U TpeMonuTa, TO cre-
LyeT OTMETUTb, YTO MUK Ca JOMMKeH onpeaesieHHO HaxoAMTLCA B KaTteropun A unu B v 4to nuk Mg (TpeMonuT) MoxeT
BO3HWUKHYTb B AOMNOMHEHME UK BMecTo nuka Fe (akTuHonuT). ECrn NpucyTCTBYET aHTOMUNNWT, TO B CryYae ero Ha-
chillleHHo Mg mMofudukalmu no kateropun A unm B B cnekTpe fomkeH Habntoaatsea nuk agna Si v Mg. Fe Torga
nposiBnsieTcs TONbKO Kak BCrOMOraTenbHbI KOMNOHeHT. HabniogatoT yMeHblUeHWe cofepxanua Mg no mepe Toro, Kak
coaepxaHrue Fe ysennynsaetca. CnegyeT oTMETUTb, YTO amcubornossle MoguduKaLmn acbecta — TPEMONUT, aKTUHO-
AT W @HTOUIUT, B NPOMBILUMEHHBIX U3AEMUSAX MCMONb3YIOT NMULWb B HE3HAYUTENbHOR cTeneHn. BonokHa, y KoTopbIxX
oTHolWeHne Mg/Si 3aMeTHO HUXe, YeM y XpU3oTuna, MOryT NpefcTaBnAaTb cOB0i BONMOKHACTLIE YacTULpl Tarbka unm
BonokHa amdubornosoro acbecta Tuna aHtopunnnTa. CyLlecTByeT BOZMOXHOCTb OTIIMYUTL XPU3OTUN OT Tanbka unu
aHTO(bI/IJ’IJ‘IVITa C UCNONb30BaHWEM KONMUYECTBEHHOrO 3MIEMEHTHOro aHanuaa. TafbK U BOMOKHa aHTO(pVII'IJ'IVITa MOXHO
[OCTOBEPHO PasfN4UTb Ha OCHOBE OTIMYUIA B UX KPUCTANNMYECKOW CTPYKTYpe NMocpencTBOM ANdpakLMu 3neKTPOHOB
(ED), ncnonb3ysa npocseHnBaloLLnin areKTPOHHbBIA MUKPOCKON.

1
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Ba)kHO noHumaTb, YTO BO BpeMsi NosnyvyeHus cnektpa BorokoH SPCA paccesHue nyyka aneKTpoHOB
MOXET MPUBECTUN K SMUCCUM PEHTTEHOBCKUX JNy4el OT YacTul, NPUCOEAMHEHHbIX UM HaXOAALLMXCA B HENO-
CpeaCTBEHHOI 6nMM30CTM OT aHanU3MpyeMbIX BOMOKOH. MoaTomy nonyyeHHbi cnektp 3OPCA MOXeT coaep-
XaTb BKNadbl OT 3TUX YaCTUL, U NMUKU PEHTFEHOBCKOIO U3My4eHNUs OT 3MEMEHTOB, KOTOPLIE HE MPUCYTCTBYIOT B
moaudukaumsx acbecra. B aTux cnyyasix cnegyer nonpobosarb nonyuuts cnekTpbl SOPCA Ansi HECKONbKMUX
MONOXEHWI BONIOKOH HA TaKOM OTAAMNeHUM OT MPUCOEANHEHHBIX UM COCEAHMX YaCTUL UMW BOSIOKOH, Ha KaKoM
3TO BO3MOXHO, UTOObI MUHUMU3UPOBATbL BKNa4 APYrUX 4acTul.

8.3.2 [lononHuTenbHbIe KpUTEPUM Knaccudukauuu ans moaudukaumin acéecrta

8.3.2.1 CepneHTuH (Xp130TII)

BonokHa OTHOCAT K CEPNeHTUHY (XPU30TUIY), ECNU BbIMOSHEHbI CreayoLme yCroBus:

a) oT4yeTnMBo nposAsnsaoTes nuku Mg u Si, npu atom (P + B)/B < 2;

b) Bce nukun Fe, Mn n Al manel, npu aTom P/B < 1.

MpumevaHus

1 B 3aBUCMMOCTW OT COCTaBa NPUCOEANHEHHBIX MU COCELHUX HYaCTUL MOTYT NPOABAATLCA NUKN APYTUX ANEMEHTOB,
Takux kak Ca wnu CI.

2 AHTODUNNT 1 Tanbk fatoT cnektpel SAPCA, cooTBETCTBYIOWME STOMY ONUCAHUIO, HO OTHOLIEHWE BLICOT NUKOB
Mg/Si 4ns aTUX MUHeparoB HUXe, YeM 4NA cepneHTUHa. AnsA Toro YTobbl n3bexaTb OLMBOUHOTO OTHECEHUS Tanbka Unu

aHTOPUNIIUTA K CePNEHTUHY, HeoBXoAUMO NPUHUMATL BO BHUMaHWE OTHOLWEHWe BbICOT nukos Mg/Si n oTkanubposatb
getektop ansa SOPCA c ucnonb3oBaHWEM U3BECTHBIX NPO6 cepneHTUHa U Tanbka.

8.3.2.2 AMo3uTt

BonokHa OTHOCAT K aMO3UTY, €CNu BbINOSMTHEHBI Cneaylowme ycnoBus:
a) OTYETNMBO NposBnAOTCA NukK Si u Fe, npu atom (P + B)/B < 2;

b) Bce nukn Na, Mn u/unu Mg mansbl.

MpuMeyaHne — B 3aBUCUMOCTU OT NPUCOEAUHEHHBIX MU COCEAHUX YacTUL, MOTYT NPOSIBMATLCS NMUKA APpYrnx
anemMeHToB, Takmx kak Ca unu Cl.

8.3.2.3 Kpokugonur

BonokHa OTHOCAT K KPOKMAONUTY, €CNK BbINOMHEHbI CNeAyoLmMe YCNoBUA:
a) otyeTnMBo npossnatorca nuku Na, Si u Fe, npu atom (P + B)/B < 2;

b) Bce nukn Mg 1 Bce nuku Mn manel, npu atom P/B < 1.

MpumedyaHne — B 3aBUCUMOCTU OT NPUCOSAUHEHHBIX MU COCEAHUX YaCTUL, MOTYT NPOABAATLCA NUKU APYrUX
aneMeHTOoB, Takux kak Ca unu CI.

8.3.2.4 TpemonuT unu akTUHONUT

BonokHa OTHOCAT K TPEMONUTY UMM aKTUHONUTY, €CNKN BbINOSMIHEHbI CNeayiowme yCnoBus:

a) otyeTnMeo npoasngoTca nuku Mg, Siun Ca, npu atom (P + B)/B < 2;

b) moxeT npucyrcTesoBatk nuk Fe, HO niobbie nukn Na nposasnatorca cnabo, npu atom P/B < 1.

MpuMevyaHne — B 3aBUCMMOCTU OT NPUCOEOUHEHHBIX UMK COCEAHUX YaCTUL, MOTYT NPOABAATLCA NUKA JpPYrux
3neMeHToB, Takmx kak Ca unu Cl.

8.3.2.5 AHTOhUNNUT unm Tanbk

BonokHa OTHOCAT K aHTOMUNNUTY/TanbKy, €CINu BbINOMHEHbI CIEAYIOLUE YCIOBUS:

a) oryeTnueo npossnATca nuku Mg u Si, npu stom (P + B)/B < 2;

6) OoTHOLLEHMe BLICOT (Mnu nnowaaen) nukos Mg/Si COOTBETCTBYET OTHOLLEHMIO, MOMYYEHHOMY Ha BO-
NOKHax CTaHAapTHOro aHTounnuTa unu Tanska, u nuku Fe n Ca mansl.

MpuMevyaHne — lMpn MCNoNb3OBAHUN AOMOMHUTENBHLIX aHANMUTUYECKUX KPUTEPUER ML EHTUdUKALUMK crieqyeT
o6paTuTb BHUMaHue Ha npumedaHue b B Tabnuue 3.

8.3.2.6 CnpasouHbin cnektp SOPCA crangapTHoi mogudukauum acbecra

Ona no®oro KOHKPETHOTO BOMOKHA OTHOCUTENbHbIE BbICOTHI MUKOB B cnekTpe SAPCA n3MeHsiloTcs B 3a-
BMCUMMOCTU OT 0CODEHHOCTEN AeTEKTOPA PEHTIEHOBCKOTO U3ny4eHus. B 4acTHOCTH, ANsA NKOB PEHTreHOBCKO-
ro U3rny4YeHus OT 3MEeMEHTOB C HU3KMM aTOMHbIM HOMEPOM A1 AETEKTOPOB C YNLTPATOHKUM OKHOM 3D DEKTUB-
HOCTb OOHapyXeHUs BbiLe, YeM ANt CTaH4APTHbIX 4ETEKTOPOB C BepunineBbiM OKHOM. MOCKONMbKY KaXkablii
aetektop OPCA obnagaert pasnuyHbIMU XapakTepUCTUKamu acpeKTUBHOCTH, HEOBXOAUMO NONMYYUTL Cripa-
BOYHbIE CNEKTPbI AnA kaxgon cuctemol COM-3PCA ¢ ucnonb3oBaHnem ctaHgapTHOW moaudukauyumn acbe-
cta. Cepusi TakKux CNEKTPOB, MOMYYEHHAA C UCTOSNb30BaHWEM AETEKTOPA C YNLTPATOHKUM OKHOM, NpuBeseHa B
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KauecTBe NMPUMepPOB Ha pucyHke 3. OTU CNEKTPbl UCNOML3YIOT A4S CPABHEHUA NPU Knaccudukaunm BOOKOH.
MockonbKy npoussBoauTenbHOCTL AeTekTopoB 3JPCA co BpeMeHeEM MOXET U3MEHUTLCA, MO MPOXOXAEHU
COOTBETCTBYWOLNX NHTEPBA/IOB BPEMEHW CnefyeT noayyaTb HOBble CMPaBOYHble CMEKTPbl M 0CO6EHHO mocne
nposeAeHns N060ro TEXHNYECKOro 06CNyXNBaHUA AeTekTopa.

a) Xpu3otun (6e3 NoKpbITUS 30/10TOM)

b) AMO3UT (6€3 NOKPbLITUS 30/10TOM)

¢) Kpokngonut (6e3 nokpbITUa 30/10TOM)

PucyHok 3 — Cnektp 3PCA BOMOKOH CTaHAapTHbIX Moavdmkaumii acbecta, nmucT 1

13



MOCT ISO 16000-27—2017

d) TpemonuTt (6€3 NOKPbLITUS 30/10TOM)

e) AKTUHONKNT (6€3 NOKPbITUA 30/10TOM)

f) AHTOobunnunT (6€3 NOKPLITUA 30/10TOM)

X — k3B; Y — eAuHuua cyeta

PucyHok 3, nuct 2
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8.3.2.7 lononHutenbHble Mepbl NPEAOCTOPOXHOCTU BO BpeMs nonyyeHus cnektpos OQPCA

Bo Bpemsa nonyyeHus cnektpos SOPCA HeoOXoaumo cneauTb 3a CTabunbHOCTLIO NY4YKa 3NEKTPOHOB,
4yTOObI TOHYKA NAZEHUA NMyYKa HaX0AUNacb Ha CTPYKTYPE, U YTOObI OH HEe OTKMOHANCS OT CTPYKTYPbI BO BPEMSA
aHanusa. Takxke HeoBxoa1MMo 06ecnevnTb MakCManbHO BO3MOXHO yaaneHue TO4KM NageHus ny4Yka anekTpo-
HOB OT NIOObIX NPUCOEAUHEHHBIX UMM COCEAHUX BOMOKOH U/Mnu Yactuu, 4tobbl NONy4nTb CNEKTP CTPYKTYPSI
C MUHMMArbHbIM MELLAIOLLMM BIIMSAHUEM. B HEKOTOPBIX Cryvasx HEBO3MOXHO KNaccuduumupoBaTb CTPYKTYpY
O[JHO3HAYHO. OTO MOXET MPOUCXOAUTb B pe3yrnbrate BIUSHUA APYrUX YacTul Wiu BOMOKOH UMM U3-3a He-
3HaYMTENIbHOrO OTHOLIEHUA «OH—CUrHan». B cnyyasx, koraa aTo NpoUCXOAuT, AaHHbIE ANSA 9TUX CTPYKTYpP
OTMEYAaloT 3BE3404KOI M B hopme AnA NoAcYHETa CTPYKTYP YKA3bIBAIOT MPUYKHY.

8.3.3 OudhdepeHumanbHan knaccudmnkauma apyrux BONOKOH

8.3.3.1 BonokHa HeopraHN4eCcKoin npoayKkumum

BonokHa MoryT BbITk kKnaccuduuMpoBaHbl Kak BONIOKHA HEKOTOPOI NPOAYKLMM, TOSNIbKO €CNU NPOUCXOXK-
ZleHne 3THUX BONOKOH MOXET ObITb OTHECEHO K NPOAYKTY, KOTOPbIV HAXOAUTCA NOBIN30CTU OT MECTONONOXKEHUS
oT6opa npob. Ans aToro Heo6xoaMMo, YTOOkI CNEKTPLl BOSIOKOH Ha hunbTpe COrnacoBkIBaIMCh CO CNEKTpamMm
BOMOKOH M3 NPOAYKLUK.

Ons noaTBepKAEHUA OTHeceHue, npoba HackiNHOTO MaTtepuana fosbkHa ObiTb oToBpaHa B COOTBET-
ctBum ¢ ISO 22262-1. Cnektpbl SOPCA HECKONbKUX TOHKMX BOFIOKOH, OTOOPaHHbIX U3 pa3nnyHbiX MECT Ta-
KO 06beMHOI Npobbl, Crieayet CpaBHUTL APYT C Apyrom. Mpu oGHapyXeHUUM OTHOCUTENbHO eAUHOO0BPa3HbIX
CNEeKTPOB C COBMaamoLMMM NUKaMKU U pacnpeseneHneM UHTEHCUBHOCTU, TO U3 9TUX CMEKTPOB MOXET ObITb
NoNyYeH CNUCOK XapakTEPUCTUHECKUX BNEMEHTOB. [MONyYEHHbI CMIUCOK 3MEMEHTOB, HalJEHHbIX B BOSIOKHAX
maTtepuana, MoOXXET UCNONb30BaTbCs AN KnaccudukaLmy BOSOKOH.

Ona naeHTUdUKaAUMKM B Ka4yecTBe BOJIOKHA MPOAYKLUM PETUCTPUPYIOT cnekTp AnA 10 TOHKMX BOO-
KOH B paccpefoTOYeHHbIX 06pa3uax kaxaon npobbl matepuana. SnNEMEHT BKIIOYAOT B CMMCOK 3NEMEHTOB
npoAyKuMu B kateropum A, ecnu oH obHapyxeH B Gonee 4yeM BOCbMU U3 3TMX 10 BONOKOH C OTHOLLEHMEM
curHan/doH = 3:1. Ecnn oH o6Hapy»xeH B 6onee YeM LUeCTU BOMOKHAX U3 kateropun A unu B, 1. €. ¢ oTHOLWe-
HWEM cuUrHan/coH 2 1:1, TO 9TO HE SABNAETCA YAOBNETBOPUTENbHLIM YCTOBUMEM AN BKMIOYEHUSI B CNMCOK Kak
A-3neMeHT, u ero paccMaTpuBaloT Kak B-anemeHT.

YTo KacaeTcs CpaBHEHUA CO CMEeKTpaMu Ha ynasmBaoLmx npo6ooT6OPHbIX hUnbTpax, PEKOMEeHAYIOT
cneayroLLyo METOAMKY: B CMIMCKE BOMOKOH SMIEMEHTOB NPOAYKLUMMW KaXAbli MUK 3neMeHTa Knaccuduumpyor
B OAHY M3 KaTteropuin A, B unu C B 3aBUCUMOCTM OT BEMUYUHBI OTHOLEHUA (P + B)/B. Ha ocHOBaHuUu 31O Cu-
CTeMbl KnaccudukaLmmu BONOKHA, MONYYEHHbIE U3 NPpoObl BO3AYyXa U OTHECEHHLIE K KIAcCy «Apyrme HeopraHu-
Yeckue BONOKHAa», MOTYT ObITh KnaccuuumpoBaHbl kak BONOKHA NpoAyKuuu, ecnu cnektp SAPCA oTsevaeT
CrneayoLWmnm yCrnoBusIM:

a) SNeMeHTbI, NUKN KOTOPbIX OTHECEHbI K KaTeropuu A B 9TanOHHOM CNEKTPE, AOMKHbI ObITb 0BHapYXKe-
Hbl C pacnpegeneHnem MHTEHCUBHOCTM B COOTBETCTBUK C KaTeropuei B.

b) B aTanoHHOM cnekTpe AOMmKHa ObiTb OOHapy>xeHa TpeTb 3MEMEHTOB, KOTOPbIe OTHECEHbl K KaTero-
pun B. ECnn B 3TanoOHHOM CMeKTpe HaCLINHOrO Matepuana 0OHapy>eHO MEHEee TPEX ANEeMEHTOB, TO BONOKHA
KnaccuULMpYIOT Kak BOSIOKHO NMPOAYKUMU, LaXKe €Cru HU O4HO U3 0BHAapY>KEHHbIX BOMIOKOH HE MOXET ObiTb
OTHEeCeHO K kateropuu B. OgHako, N0 MeHbLUE Mepe, OAMH SNEeMEHT JODKEH COOTBETCTBOBATL KPUTEPUSAM
kateropumu C. Hanpumep, cnektp SOPCA CTEeKnoBonokHa u3 06bemMHON Npobbl MOXET yKa3aTb Ha SMeMEHTbI
Na, Mg, Al, Si, kanuin K u Ca, B T0 BpeMs kak nuk Na unu tawke nukm Al unm Mg MoryTt oTcyTcTBoBath. B nio-
6om cny4yae onpeaensior vyetkue nuku Siu Ca.

[MepeyeHb BbILLEYNOMSIHYTBLIX KPUTEPUEB Knaccudukaumum «apyrux HeopraHuyeckux BornoKoH» B Kade-
CTBE BOJIOKOH MPOAYKLUMKU NpeacTaBnseT coboi obLenpuHATOe COrmalleHne, KOTOPOE MOXET MPUBECTU U K
nepeoLeHKke, N K HefooLUEeHKe PaKkTUYECKON KOHLEHTPpaLMM BONOKOH NPOAYKLWK.

8.3.3.2 OpraHuyeckue BONOKHa

PasgeneHue pasnuyHbIX TUNOB OPraHUYECKMX BOMOKOH NPOBECTU HEBO3MOXHO. [Ans 9TOro Heo6xoAUMO
Hanu4ve npeaBapuTENbHOW MHCPOPMaLUKU. B HEKOTOPLIX CryYasx HEOXOAUMO HanM4mMe U3BECTHbIX UCXOAHbLIX
BeLlecTB, YTOObl 0COBEHHOCTU MOPMONOrMYEeCKUX CTPYKTYP, KOTOPbIE MOTYT 00nerdyuTb OTHECEHUe K onpeae-
NEeHHbIM TUNaM BOMOKOH, Bblnn onpeaeneHsl no [8].

[nsi o6Hapy>xeHUsA OpraHUYeCKUX BONIOKOH AOMKHbI ObITb BbINOMHEHbI CNEAYIOLLME YCNOBUSA:

- He npoeoanTb xonogHoe o3onexune npoo.

- JonycTnmMoe yCKOpsIOLLIEE HanpshKEHME UCMbITbIBATL Ha dhakTuieckon npobe. B aTom cnyyae Heo6-
X0aMMoO o6ecneynTb BO3ZMOXHOCTb MAEHTUMDUKALUM BONOKOH LLUMPUHON 0,2 MKM UINK, €CMN TakuX TOHKUX BO-
TNOKOH B Npo6e He NPUCYTCTBYET, TO BOSMOXHOCTb MAEHTUMUKALIMU CAMbIX TOHKMX BOJTOKOH.
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- Cnepyet ucnonb30BaTb AETEKTOPbI BE3 OKOH UMK C YNLTPAaTOHKUMU OKHaMM Tak, YTobbl ObIno BO3-
MOXHO OBHapYXUTb Nerkme sanemeHTbl oT Z = 6 (yrnepoa) u Bbille. B 3TON CBA3KM cneayer OTMETUThb, YTO He-
KOTOpbIE AETEKTOPbI NETKMX 3MEMEHTOB 3HAYUTENBHO 3aHMXKAIOT MUK a3oTa.

- BonokHa knaccuuuMpyloT Kak opraHu4eckue BONOkKHa, ecnu B cnektpax SOPCA nuku onpeaense-
MbIX KOMMOHEHTOB coaepar anemMeHTbl ¢ Z< 11, 0cobeHHo yrnepog C (kpoMe BONOKOH yrnepoaa), Kucnopog,
O 1, BO3MOXHO, MOTYT Takxke npucytcteoBaTth a3oT N un dotop F, Cl unu S.

9 BbluucneHue u npeacraBneHne pesynsratoB

Hapsagy ¢ kayecTBeHHbIM aHanuM3om (MPUCYTCTBYIOT BOSIOKHA ONpPeaeneHHon kareropumn: aa/Her), B co-
BOKYMHOCTW C MPOaHann3MpoBaHHOW NAoLwaablo punbTpa MOryT ObiTb NPeacTaBneHbl KONIMYECTBEHHbIE pe-
3ynbTaThl KAK YMCNO BOMOKHUCTLIX CTPYKTYP Ha M2, YT0ObI y4ecTh Gonee BLICOKUI NOTEHLMan BO3AeRCcTBuS
My4yKkOB, CrpPyNNUPOBAaHHbLIX BONIOKOH U MaTpuL, BONIOKOH, ST CTPYKTYPbl YTSDKENAT B OOMbLUEN CTENEHU C
NMOMOLLEI0 BECOBbIX KO3(phmLmeHToB (CM. Tabnuuy 4).

Tabnuya 4 — KoahdmuneHTsl yTaxKeneHus

Tun BONOKHUCTON CTPYKTYpbI KoadhdpuupmeHT yTaxeneHns
OTaenbHOe BOMOKHO 1
[My4oK BOMOKOH 5(102)
CrpynnupoBaHHble BONOKHA 5(10%)
MaTpuLa BonoKkoH 5(10%)
2 Ecnu BOSIOKHUCTLIE CTPYKTYPbl 3@HWMatoT OfHY BOCbMYIO MMOLL@AN Nonsi n3obpaxeHus npyu yBenuyeHun ot
300- o 400-kpaTHOro. OfHY CTPYKTYpPY B3BeLUUBAIOT TONBLKO OA4MH pas: ¢ koadpdpuuymeHTom 5 unum 10.

YTskeneHHble BONIOKHUCTbIE CTPYKTYPbI BBIMUCTIAOT MO hopMyne

4
_asw,i
Zy = ’—T Q)

rae Zy, — YTSOKENEHHbIV pesynsrar nojcyera, ocM2;
S\ j — YTSDKEnNeHHbIn pes3ynsrar noAc4eTa OTAerbHbIX BOMTOKHUCTLIX CTPYKTYP TUNa j, cM2;
A — npoaHanuaupoBaHHas NnoLaab npobbl, cM2.

Hapsagy ¢ yTshkeneHHbIM pe3ynsraToM NoAcyeTa Takke 405KHbI ObITb NpUBEAEHbI KONUYECTBO dhakTuye-
CKM OBHapPY>KEHHbIX BONTOKHUCTBIX CTPYKTYP M 00LLaa npoaHanu3MpoBaHHas nnowaab 06nactu nsobpaxeHus.
3T0 ABNAETCA NOME3HbIM AN AanNbHERLWero (Hanpumep, CTaTMCTUYECKOro) UCCNEN0BaHUS.

Bcneacreue CyLLEeCTBEHHOW M3MEHUYUBOCTU LLUMPUHBI BONTIOKHA, KOTOPAast MOXET ObITb Bbi3BaHa, Hanpu-
Mep, HEOAHOPOAHOCTbLK pacnpeneneHns BOMOKOH Ha NOBEPXHOCTU, CBA3AHHOW C Hen3BexHbIMU BMOMHE
CrnyYaKHbIMU OTKIOHEHUSMW B @HamNuU3€e, BbIAENEHO YETbIPE KNacca, XapakTEPUIYIOLLMXCS MO YTSHKENEHHbIM
pesynsrartam nogcyeta (cm. Tabnuuy 5). AHanu3 u npeacTaBneHne pesynsTaToB pasgerneHbl COrnacHo STUM
TUnam BONOKOH (acbect, NCB).

MpumeyaHune — KonUYecTBo (YTSKENEHHBIX) CTPYKTYP, HAaWAEHHBIX NPU ABYX YBENUYEHWSX, NPUGaBNALOT K UC-
crnesyemoii nnowaau.
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Tabnuya 5—TlogpasaeneHne Ha knaccel (TUM BOMOKHa yKasbiBaeT Ha acbecT, ICB, Apyrue BonokHa)

Ananus YTAXeneHHbIA pesynsraT nogcyeta Zy, M2 Knacc

HuKaKnx TUMOB BOMOKOH He 0BHapy»eHo 0 0
OBHapyxeH HeonpeaeneHHbIi TUM BOMOKOH ot 0 o 100 1
[ToBEPXHOCTb YETKO 3arpyxeHa BonokHamu

P PY ot 100 0 500 2
OfHOro TUNa
[MoBepXHOCTb B OOMbLUOK CTEMNEHU 3arpyxeHa

P Py Gonee 500 3

BOTOKHaMW o4HOro Tuna

>XenartenbHO WUCMNONb30BAaTh BbILLEYNOMSIHYTYIO KNacCUUKaLMI0O BMECTO «TOYHbLIX» [AHHLIX O KOMU-
YEeCTBEHHOM pacnpefeneHun CTPYKTYp, BCEeACTBME 3HAYUTENBHOIO PacCeMBaHUSi U3MEPEHHOW MITOTHOCTH
CTPYKTYP, BNUSIIOLLIE YACTUMYHO CTOXACTUYECKU, UMK BCNEACTBUE HEOAHOPOAHOCTU 3arpy3Ku MOBEPXHOCTU
MbiNblO. YTSHKENEHNe CTPYKTYpP SABNSIETCA OOLLENPUHSATLIM COMMaLlleHMEM, U YYUTLIBAET, YTO MYTBTUBOSIOKOH-
Hble CTPYKTYpPbI (0COGEHHO B criydae actecra) HECYT PUCK reHepupoBaHMS GONbLUEro KONMYeCTBa BOFNOKOH,
€CNnu B JarnbHeiem NpoucxXoauT Ux pasaeneHue, HanpuMep, noj MexXaHu4eckum Bo3aencTBUEM.

10 MpoTokon ncnbiTaHui

MpPOTOKON UCMLITAHUIA AOMMKEH COAEPXKaTb KAaK MUHUMYM CREAyIoLLyio WHpopmaumio:

- ABa 3HaveHusa ysenudeHuit ona COM (Hanpumep, 300- n 1000-kpaTHoe);

- MpoaHanM3MpoBaHHYO NnoLwaab Npobbl NPU YaCTUMHOM YBENUYEHUM;

- KONMMYeCTBO 0630PHbIX NONEN HaAeHHbIX BONIOKHUCTLIX CTPYKTYP U CBA3aHHbIE C HUMU uaeHTuduKa-
LUMOHHBbIE 0COBEHHOCTU (BONOKHMCTas CTPykTypa, amcpubonoseiin acbect, xpusotun, UCB).

MpumedvaHue — Ecnn 6binu obHapyxeHbl BONIOKHUCTbIE CTPYKTYpbl acGecTa pasfYHOrO CTPOEHUS, TO 3TU
CTPYKTYpbI [OMKHBI GbITh UK 3aperucTpupoBaHbl Kak OAvH TUN acGecTa, UNu AoMxHLI BbiTb cAenaHbl COOTBETCTBYOWME
3aMeyaHus B KOMOHKe ANs NpUMeyaHuii. 3To NpeAoTBpallaeT ABOMHOM NOACHET BONOKHUCTLIX CTPYKTYP.

Mpumep npoTokona nogcyeTa npueeaeH B NPUNOXKEHUM A.

11 HeonpeaeneHHOCTbL U3MepeHun

11.1 O6wWMe NonoxeHus

OnbIT NOKa3bIBAET, UTO IKCNEPTU3a NOBEPXHOCTEN C NPUMEHEHUEM METOAA U3MEPEHUS, MPUBEAEHHOTO
B HACTOSILLEM CTaHZapTe, B NOMELUEHMAX UMW 30aHMAX, B KOTOPbIX HUKOIAA He MUcnonb3oBanach acbecro-
cogepxawias NpoaykUmMs, n OTCYTCTBOBaNU UCTOMHUKMU BLIDPOCOB OKONO 34aHMA, NPUBOAUT B OOMbLUMHCTBE
cryqaes K pe3ynerarty «acbecta He 0OHapy»eHO» . MpuuYnHON STOro ABNSIETCS HU3Kasi KOHUEHTpauwms acbecra,
0BLIYHO BCTPEYaloLancsa B aTMoCchepHOM BO3AyXe, TaK YTO AaXe NMITOCKUE NMOBEPXHOCTU, KOTOPbIE HE OYULLa-
NUCb B TEYEHUE ANUTENBHOIO BPEMEHU, HE A€MOHCTPUPYIOT B pe3ynbraTe 3HaUMMOro 3arpssHeHust acoecTom.

M3mepeHHOe 3HadYeHne onpeaensitoT Hapsay C OTHOCUMTENbHbLIM OTKIIOHEHUEM Cry4aiHow npobbl (11.2)
yepes ceputo BNUAIOLLMX (DaKTOPOB, 3HAYEHUA KOTOPbIX HE BCErAa TOYHO U3BECTHbI U KOTOpbl€ 0GbIMHO Npu-
BOAST K OTKIIOHEHUIO CITULLKOM HU3KUX 3HAYEHNI. Takum 00pa3om, Anst HEKOTOPbIX MOBEPXHOCTEN, HANPUMED,
GeToHa, cneagyer OXuaartb, YTO MUKPOHEPOBHOCTM, BMaAUHbLI U NOPbl NPUBEAYT K HEOAHOPOAHOW 3arpy3ke
nNpoObl TBEPALIMKU YacTULLAMU. AHANIOTMYHO MOXKHO NPEANONIOKUTb, YTO BO3MOXHO HE BCE BOJIOKHA HA NOBEpPX-
HOCTM ByayT yaaneHbl NUMNKON NEHTON.

HecmoTpsa Ha 310, NnonoxutensHoe o6HapyXeHWe BONOKOH COrflAaCHO HACTOSILLEMY CTaHAapTy SBNsieTcs
O4YeHb TOYHbIM NMPU3HAKOM MOBEPXHOCTHOrO 3arpsAsHeHus. [peacTaBnaioT UHTEPEC M MHAMKATOPbLI Hanpas-
NEHHOro AenCTBMA (anbBeonsApHbIe BONOKHA), M (DaKTOPbl, KOTOPbIE UCNONb3YIOT KaK MHAMKATOPbLI OyayLero
BblJENEHNS BONOKOH 1 3PP EKTUBHOCTU PEXMMOB OUUCTKM. [103TOMY ObINO BBEAEHO YTSXKENEHUE AN «MYfb-
TWUBOSNOKHUCTbLIX CTPYKTYP» (MYYOK BOSIOKOH, CrpynnMpPOBaHHbLIE BOMOKHA, Marpuua BonokoH). Takon noaxoa
3Ha4MTENbHO OOMeryaeT aHanu3 U rapaHTUPYET, YTO MPSAMOE MPEUMYLLECTBO KOHTAKTHbIX Npob, a UMEHHO
npocTota oTbopa nNpob, He CHU3MTCA M3-3a HeobxoaumocTu GomnblLUMX ycunui B aHanuse. B atom cnyuvae
npuopuTET OTAAI0T DonbLieMy 00bEMY Crly4anHO OTOOpaHHbIX Npob (bonbLue MHAUBUAYANBHLIX NPOD), Yem
BonbLUEN TOYHOCTU CaMOn NpooBkl.
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11.2 CniyyaiiHOe OTKSIOHEeHHe

OcaxgeHue BOMOKHUCTLIX CTPYKTYP Ha NOBEPXHOCTU NOABEPraeTcs Cry4anHomy pacnpegenenuto. Ko-
HeyHoe HeusbexHoe Cry4yanHoe OTKIMOHEHWE, CBA3aHHOE ¢ NpoDOo, MAEHTUYHO B CBOEW CTPYKType oxugae-
MOMY OTKITOHEHUIO NMPU M3MEPEHNAX BO3ayXa.

Ecnu uccneaytot yqactok HebonbLuoi nnowaau (HanpuMep, nnowaab, kotopas Gyaet npoaHanuanpo-
BaHa Nno3gHee) 1 NocnesoBaTeNIbHOCTb BPEMEHM 0CAXAEHUS MbINKU Pa3AensioT Ha HebonbLuMe nepuogbl Bpe-
MEHMU £, TO, HA4MHASA C TOUKM NPU BPEMEHMU Ty (Hauano oCaXkaeHus), CTPYKTYPbI 0CEAAIOT B MOMEHT BPEMEHMN £,
crieaytoLasn CTpykTypa oceaaet npu bonee nosaHem Bpemenu t, ., 1 Tak aanee. Mo npowwecTsnu speMequn T
(Bpems oTOopa Npob NUMKON NEHTON) MOXHO OTMETUTb, YTO MPU CPABHEHUW pe3ynbTarta ¢ aHanorM4YHbIMK Nno
pasmepy obnactsimu (pasmep npobbl) B npeaenax 0onbLuen oOLeHMBaeMon Nnowaan NOBepXHOCTU (MMetoLLE
OHOPOAHOE OCaXaeHMe), KONMYECTBO BONIOKHUCTbIX CTPYKTYP OTBEYAaET 3aKOHY pacnpegeneHus MyaccoHa.
Ecnn npeanonaratot, 4To BOMOKHUCTbIE CTPYKTYPbI C MOBEPXHOCTM MPUKIENIUCH K KOHTAKTHOM npo6e, He Bbl-
3bIBas NMPU 3TOM 3HAYUTENbHBIX U3MEHEHUIA, TO COMMACHO HACTOSALLEMY CTAHAAPTY HEYTSHKENEHHbI pedynsrar
noacyeTa COOTBETCTBEHHO Takke OyaeT oTBeyarb 3aKOHy pacnpeaenenus MNMyaccoHa (cm. Takke 1ISO 14966).
MapamMeTpbl, BAMSIOWWE HA Cry4aiiHOe OTKMOHEHWEe, CBA3aHHOE C NPOBOii, U BbIMUCIIEHWE AOBEPUTENbHbIX
WHTEpPBanoB NpUBEAEHLI B NpunoxeHun C.

11.3 OTKNIOHEHUA B aHanu3e U Npu B3BelMBaHUM pe3ynsTaToB noac4yeTa

MeHbLuee OTKMOHEeHME NpU NOACYETE BOMOKHUCTLIX CTPYKTYP MO CPABHEHMIO C aHaNU30M C NOMOLLBIO
OUMBTPOB MOXET 0XXMAATHCA BCNEACTBUE OTHOCUTENbHO NPOCTbIX MPaBUN NOACYETA BONIOKHUCTBIX CTPYKTYP
(He ycTaHOBNEHO NpeaenoB AN ANWHbI UM CPEAHUX NPEferoB, a Takke He TPebyeTca HUKAKoro AeneHus
«MYIBTMBONIOKHUCTBIX CTPYKTYP» Ha OTAErbHbIE BOMOKHA U pa3mepbl). OTKNOHEHUS,, 0AHAKO, BO3HUKAIOT BBU-
4y UCnonb30BaHWUst ABYyX yBenuyeHun. MNpu meHbliem ysenuyeHumn (ot 300- o 400-kpaTHOro) cneayet OXxm-
AaTb, YTO OTAENbHbIE BONOKHA AMAMETPOM MeHee unm npubnuantensHo 0,6 Mkm He ByayT obHapyxeHbl. Ac-
Gecrocoaepxalyme CTpyKTypbl GonbLuero pasmepa (d > 0,6 MkM) nogcHuTbiBatotcs 6onee achhHekTMBHO U3-3a
UCMONb3yEMOro HU3KOTO yBEnu4eHus. 3To NPUBOAUT K Gonee MacCoOOPUEHTUPOBAHHOMY 3HAYEHUIO, KOTOPOE
noaYepKUBAETCA MPU UCTONb30BAHUN KOS(MDULUNEHTOB YTKENEHUS.

Mcnonb3oBaHue AByX passinyHbIX YBENUYEHUN B OTHOLWEHUN AncbdepEeHLMPOBAHHOIO NOACYETa Crpyn-
NUPOBaHHbIX BONTIOKOH NPUBENO Obl K OTKNOHEHUAM BCNEACTBUE NMyYlLEro paspelueHusi npu 6onee BbICOKOM
YBENMUYEHUN, TaK KaK OTAENMbHbIE BOMOKHA MOTYT ObiTb Nydlle OTAeneHbl Apyr oT agpyra. OauHaKoBbIE KO3
PULMEHTbI YTSDKENEHUS, CPeamn Npoyero, NPOTUBOAENCTBYIOT 3TOMY. KOA(hULIMEHTDI YTSDKENEHUSA ABNSIOTCS
pe3ynksraTtom 0OLEenPUHATOro cornawieHns. KOHeYHble OTKNOHEHUS B pe3ynbrate He MOTyT ObITb TOYHO onpe-
JAerneHbl KONMYeCTBEHHO. 3TO OrPaHMYEHME YUYUTHIBAIOT 3a CYET OOLIEel Knaccuukaumm TONbKO Ha YETbIpE
Knacca Ans CTeneHyu NOBEPXHOCTHOrO 3arpsi3HEHUS.

C NpUMeHeHUEM 3TOro MeToa ANs Cepum U3 YeTbipex Npod ObinNu AOCTUTHYTLI CrieayloLLMe pesynbTarhl
C aHanM3oM B YeTbipex nabopaTopusix u3 Tpex pasHbiX CTpaH (cM. Tabnuuy 6).

Tabnuya 6 — CpaBHeHWe pesynsTaToB NnojcyeTa/pasfieneHus Ha Krnacchbl

YTAXeNneHHas KOHLEHTpaLMs BONOKOH (cM—2)/knacc
Mpo6a Na6Gopatopusa 1 TNabopaTtopus 2 TNa6opaTtopus 3 TaGopatopus 4
1 HO/0 HO/0 HO/0 HO/0
2 230073 1240/3 1482/3 2250/3
3 451 63/1 821 921
4 18/1 HO/0 HO/0 HO/0
HO — He oBHapyxeHo.

OTKITIOHEHWE MOXET OTNNYATLCA B 3aBMCUMOCTM OT TUMA BOMOKOH W 3arpy3ku Npobkl YyacTuamu.

11.4 Mpegen oGHapyXeHUA

B HactosiueM crangapTte npezen oOHapyXeHWUsI MOHMMAIOT Kak MiOTHOCTb BOMOKHUCTON CTPYKTYPbI
(cM™2), HUXE KOTOPOIl C 95%-HOil BEPOSTHOCTBIO HAXOAUTCSA (PaKTUUECKas NMOTHOCTb, NPU KOTOPOIl BO Bpe-
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M uccnegoBaHust COM He 0GHapyXMBAKOT HUKAKUX BONOKHUCTbIX CTPYKTYpP. Mpeaen oOHapyeHus 3aBUCUT
OT MCCreaoBaHHOM nnowaau otéopa npob F. MNpu ycnoBumu, YTO MHCTPYKUMUM, NPUBEAEHHBIE B HACTOALLEM
cranaapre, cobniogalot, npeaen obHapy>xeHua onpeaensoT cnegyowmmM obpasom: ana n =0 unn Sy, =0 (He
HaNAEeHO HUKaKUX BONOKHWUCTbIX CTPYKTYP) BEPXHUIA NPeaen OKpYrnsoT A0 LeNoro yncna i, = 4 4ns Aosepu-
TenbHoro uHtepeana 97,5 %.

MpumMmedvaHue — B otnudne ot ISO 14966 3geck BblYUCIEHNE NPOBOAAT AN 3HadeHuss 0 ¢ 04HOCTOPOHHUM
[OBepUTENbHLIM UHTEpBanoM 97,5 % u okpyrnstoT. B 3ToM MeToge UCMONb30BaHO HECKOMBKO BaXHbBIX NEPEMEHHbIX, KO-
Topble TPYAHO BLIYNUCTUTD.

Mcxoas us aToro, npeaen oGHapy>KeHUs BLIYMCISIOT N0 hopMyrne

D=—o, )

rae F — uccneaoBaHHas nnowaab otéopa npoo.

[Ons nnowaan ot6opa npob6 0,11 cm2, NPoaHanM3NPOBaHHON B COOTBETCTBMM G HACTOSLLMM CTaHaap-
TOM, Npeaen 0BHapYKeHNs BONOKHUCThIX CTPYKTYP COCTaBuUT 36 cM—2.

12 NMpuUMeHeHne U MHCTPYKLUK NO 3KCnsyaTaumm

12.1 O6uwme nonoxeHuma

Ha npakTuke BO3HUKaET psii BONPOCOB, KOTOPbIE NiLLIL YACTUYHO OTPaKeHbl B crieaytowem. Mepexon ot
paHee UCnonb3yeMbIX NOAXOA0B K METOAY, ONMMCAHHOMY B HACTOSALLEM CTaHAapTe, MOXET NPUBECTU K APYIUM
pesynbratam. 3TO OTHOCUTCA HE TOSMbKO K Knaccudukaumum n aHanusy KOHEYHOro pesynsrara, HO U K Cnocoby,
KOTOPbIM MONy4aloT pesynesrar nogcyera. PaHee npoby 4acTo nepBoOHaYanbHO paccMaTpuBanu B pasfmyHbIX
yBENMU4YeHnax, a 3aTtem B donee To4HOM aHanuse y4yacTkKn BUAUMOrO 3arpsAa3HeHuna mnsy4vanu npu donbLuem
yBenuyeHun. Kak cneacreme, 3To NPUBOAMIO K TOMY, YTO 6onee HU3KYH KOHLEHTpaLMio BONOKOH (MeHee
100 cM~2), kaK NPaBUIIO, OLIEHMBANN BbILLE, YeM KOHLIEHTPALMIO, MOMYYEHHYIO C UCMONb30BaHUEM HACTOSLLE-
ro craHgapra. OfHako, B 3aBUCUMOCTM OT METOAA U KPUTEPUEB ANSt aHANM3a, NpoLecc UCCNeaoBaHNA YacTo
NpexxaeBpeMEHHO 3aBepLUIani, Kak TONbKO OOHapy>XMBanu COOTBETCTBYIOLLEE KONMUMYECTBO CTPYKTYP, YTO, BO3-
MOXHO, MPUBOAUIIO K CHUXKEHUIO OLIEHKM B BEPXHEM AManasoHe, Kak U npu cobmoaeHUn NpUBEeAEHHbIX HUXKE
pekoMeHaaumn.

YeTKoe pasnuuune mexay CrpynnupoBaHHbIMW BOSIOKHAMM, MyvYKamu U MatpuLlammn He Bcerga BO3MOXHO.
B aTux cnyvasx oTHeCeHue K Kakomy-nnbo Buay AO0MKHO BbiTb CAENAHO NO peLleHnio aHanutuka. OgHako aTo
OTHEeCeHue He uMeeT BOMbLION BaXXHOCTU ANSA KOHEYHOro pe3ynsrara, MOCKOMNbKY BCE CTPYKTYPbI YTSHXKENAIOT
O/IMHAKOBO.

MpaBuna noacyeTa u COOTBETCTBYIOLUME OnpeaeneHus Obinym npeaHaMepeHHO COXPaHEHbl NPOCTbIMM,
4YTOObI HE BNUATH HA hakTUUECKOE NMPENMYLLECTBO KOHTAKTHbIX NPO6, 8 UMEHHO NEerkocTb 0T6opa nNpo6, cnuLl-
KOM BbICOKMMK TpeBOBaHMAMM K TOYHOCTK, YTO npueeaeHo B 11.1. Mpegnonarator, YTO OTKNOHEHME, ABNSIIO-
Lieecsa pe3ynsTaTtoM cryyanHoro otbopa npob, B KOHEYHOM pesynbrarte npeobnagaeTr BO BCEX Crnyvasx, rno-
3TOMY HET HEOBXOAUMOCTU B O4EHb NOAPOOHOM U CRIOXHOM aHanu3ae UHAUBMAYanbHbIX NPoo.

12.2 Tpe6oBaHuA K npobam

B cooTBeTCTBUM C HACTOALUMM CTaHAapTOM NpobooTbopHasa obnactk, kKoTopasi byaeT npoaHanu3upoBa-
Ha, npeacTaBnseT coboi yyactok 1 cM2. 3TOT pasmep 6bin BbIBPaH, NOTOMY YTO [EpXKaTeNb Ha HEeKOTOPbIX
C3M no3BonsieT NpoBOAUTL aHanu3 npob pasmepom HemHoro Gonee 1 cm2. Takke Takoli pasmep npobbi
UMEET NPEUMYLLECTBO, 3aKMKOYAKLLEECH B TOM, YTO HA TakoW HEBONbLLOW Nnowaau cneayet oxvuaars 6onee
OZLHOPOAHYIO 3arpy3Ky 4acTuu, YTO NPUBEAET K MEHbLUEN Aucnepcun pesynsratoB. Ecnu ot6op npo6 nposo-
JAT C UCMONb30BaHUEM JIUMNKOW NEHTHI, TO 06L1aa AOCTyNHasA nnowaas Ans otéopa npo6 3Ha4MTensHO 60rb-
we. B Taknx cnyyasx cyLlecTByeT BO3MOXHOCTb A5 0T60opa ABYX UK Tpex MHAUBUAYaIbHbIX Npo6. ByaeT nu
3TO MOMEe3HO, 3aBUCUT OT KOHKPETHOW NOCTaBEHHON 3aga4u.

Ecnu gnsa uccnenoBaHuii He0B6xoaUMbI CTATUCTUYECKU [JOCTOBEPHbIE pe3ynbTaThl, TO NOBEPXHOCTL B 00-
nactu ot6opa npobbl He AOMKHA UMETb SIBHblE AedeKTbl, Takue Kak BraguHbl UMK NOpbl, TAKKE OHA J0IMKHA

19



roCTISO 16000-27—2017

ObITb rnagkom. MockonbKy NUNKas NeHTa MOXeET ObITb Pa3HOi, TO HA 0AHOM U TOM XXe MecTe oTbopa nNpo6 unu
npu CpaBHEHUM MECT JJOIDKEH UCMONb30BATLCA OAWUH W TOT XKE TUM NUNKOW NEHTBI.

Mpy ucnonb3oBaHMKU TBEPAOTrO HOCUTENA B Ka4eCTBE NIUMKOrO martepuana (Hanpumep, 3akpensieHHbIe
yrnepoaHbie NoAnoXkM Ha aepxarensax COM) 0CO6eHHO BaXKHO ANS NONyYeHWUs JOCTOBEPHOIO pesynbrara,
yTOObI HA MOBEPXHOCTU B MPOBOOTOOPHONM 0BNAcTU He BbiNo KPYMHbIX U 3aMeTHbIX YacTul, OBbIYHO 3TO Npu-
BOJMUT K TOMY, YTO TOMbKO STU YACTULIbl MPUKNENBAIOTCA K NOBEPXHOCTN KOHTAKTHOM NPOo6bl M 3HAYMTENbHAA
yacTb NPoBOOTOOPHOI NOBEPXHOCTU HE BCTYNAET B KOHTAKT C NUMKOW CPEAoMn.

12.3 Kpatkoe onucaHue pe3ynbTaToB ANA COBOKYNHOCTU MHAUBUAYANbHbIX NPO0

OnpezeneHue cpeaHero 3Ha4YeHUs1 Ans cepun Npo6, 0OTOGPaHHbLIX HA OAHOM MAOLAAN NOBEPXHOCTH, SIB-
NSAETCA yMECTHbIM, ECMU CReAYET CPAaBHUTDL 3arpAsHeHne ABYX NOBEPXHOCTEH. HeoBXoAUMBIM YCroBMeM Ans
3TOrO0 SABMSIETCA NPeANnonoXxeHne 06 04HOPOAHOCTH 3arpsA3HEHNUS B KOHKPETHBLIX 06rnacTax.

B criy4yae ecnv CyMMUpYIOT COBOKYNHOCTb MHAUBMAYANbHLIX NPO6G HA OHOM MMOLLAAMN MOBEPXHOCTH, TO
CHayana cknajibiBaloT HEeB3BELLEHHbIE NOCYUTAHHbIE CTPYKTYPbI S; U 3aTeM AENST UX Ha BCIO NPOAHANN3NPo-
BaHHYIO MINoLa/ib. 3TO COOTBETCTBYET CPEAHEMY 3HAUSHUNIO Sy ANs 3TON NOLWAAN.

_ZSi ®3)
Sy==21
M ZF]

roe F — uccneayemasi npo6ooT6opHas 06nacthb, cm2.

Mpu 9TOM MMEET CMbICT B MEPBYIO O4epeab CROXUTL TONbKO OTAENbHLIE BOMOKHUCTLIE CTPYKTYPbI, HE
BKITI04AS MYNbTMBONOKHUCTBIE, TAK, YTOObI KOHEYHBbIV pe3ynbTar No3aHee MOT ObiTb YTAXKENEH.

B cnyyae ecnu Apyr ¢ ApPYroM CpaBHMBAIOT CpeaHUe 3HAYEHUs ABYX nNnowiaaen, To A0MKHbI ObITb NPOo-
BE[eHbl UCMbITAHMSA HA MPOBEPKY AOCTOBEPHOCTU, OCHOBAHHbIE HA CyMME OOLMX HAWAEHHbIX CTPYKTYp XS;
(cM. 11.2), a He Ha cpeAHeN NNOTHOCTM BOMOKHUCTLIX CTPYKTYP Sy, BbIUNCNIEHHOW NO chopmyne (3).

Ecnn npoaHanusmpoBaHHbie nnowaau B npobax U3 AByx obnacrer MMeloT pasnu4Hblie pasmepsbl, TO
cymma X.Sj4 U3 obnactu F; ¢ 6onbLuei NpoaHanU3npoOBaHHOW MIOLLA/LI0 10IDKHA GbiTb COOTBETCTBEHHO Npe-
obOpasoBaHa 1 OKpyrneHa Ao Lenoro uucna no opmyne

zs;,1=in¢(zs,,1 %} @
1

rae XS;4— CymMma CTPYKTyp Ha nrnowaam Fy;
£}, — HOPMUPOBAHHASA CyMMa CTPYKTYP;

F, — nnowagsb 1,

Fy — nnowags 2.
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MpunoxeHue A
(cnpaBouHoe)

FOCT ISO 16000-27—2017

Mpumep opMbl ans 3anucu noacuyeTa CTPYKTYp € ucnonb3oaHuem COM

CTpaHuua: us:

Homep npo6bi: OaTa: ©.N.0.
YeenvyeHue: Mnowaab o6nacTi nsotpaxeHs (MM2):
Homep cTpyKkTypbI ch|> 3“;%'; ::2:;;” Tun CTpykTypa YTaxeneHve
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
WToro: nogcunTaHo CTPYKTYp/YTAXENeHHbI pesynsrar X
Pacluudposka cokpaleHui
Tun (acbecToBbIX BOMOKOH) CTpykTypa MpumeyaHuna
C = xpusoTtun F = BonokHo
A = amosut B = ny4ok
CR = kpokuaonuT C = crpynnupoBaHHble BONOKHa
AC = aKTmHONUT M = maTtpuya
TR = Tpemonut
AN = aHTobuNANT

[pyrve BoNoKHa yCTaHOBMEHHOro TUMNa U NMOMETKK:
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MpunoxeHune B
(o6sa3aTrenbHoOE)

MeToauka kanuGpoOBKMU U HACTPOMKKU napameTpoB CIM

B.1 Kanu6poBka CKaHUPYIOLLETrO MEKTPOHHOIO MUKpOCKona

O6pasel, COM uccreaytot Npyu yeKopsitoLeM HanpsbkeHun npubnuautensHo 1520 kB u npu yeenudenuu ot 300 fo
400-kpaTHoro unu npu 1000-kpaTHOM. [ANs uaeHTUUKaLUKU BONOKOH € ucnonb3oBaHmem COM pekoMeHAYIOT ycKopsito-
Lee HanpskeHune, pasHoe 15—20 kB.

YBenu4yeHue Ha aKpaHe AOIKHO 6bITb 0TKanubpoBaHo ¢ UCMoNb30BaHUEM CepTUULIMPOBAHHOTO KOMMEPYECKHU [0~
CTYNHOrO CTaHAapTa No yBenuyeHuto. BaxxHo NOHUMaTb, YTO 3Ha4YeHUe yBenuYeHus, NokasaHHOe Ha HEKOTOPbLIX MOAENsX
C3M, 3To TO yBENUYEHUE, KOTOPOE NPUMEHSIIOT K MUKPOCHUMKAM, MONYYEHHLIM PErUCTpUpYIoLLieil CUCTEMON 3anncy, a He
BUAUMOE Ha 3kpaHe (AN T-gucnneit). AHannma COM npoBoAAT HENOCPEeACTBEHHO Ha NPOEKLMOHHOM 3KpaHe, 1 kannbpoBka
yBEMUYEHNA A0MKHA OTHOCUTBLCS K MPOEKLIMOHHOMY 3KpaHy.

Hactpoitku COM gomxHbl ObITb TakMMK, YTOObI BONMOKHA LUMPUHOIA npubnusutensHo 0,2 MKM 66NN BWAHLI Npy
1000-kpaTHOM yBEeNUHYEHUN.

Takue HaCTPOWKKN ycCTaHaBNMBAIOT C MOMOLLbIO BOJIOKOH MOArOTOBMEHHOM Npobbl unu npobbl ANA UCNbITAHUA, KO-
Topble BUAHLI NpW NpubnusutensHo 1000-KpaTHOM YBENUYEHUM, UCTIONBL3YEMOM ANA NoAcHeTa CTPYKTYp. LLUMpuHy atux
BOJSIOKOH NoATeepXaatoT ux namepenmemM npu 1000-kpaTtHom yBenudeHun. CrniefyeT BLINONHATL TaKylo HACTPOIKy nepen
KaXpgoW cepuein aHann3os.

[eTeKTop pEeHTreHOBCKOro W3Ny4eHUs pacronaraloT Takum obpasom, 4Tobbl OH HaXOAUNCS B NPOTUBONOMOXHON
CTOPOHE OT Hanbonbluero TeNEeCHOro yrna K noBepxHocT obpasua.

MpumeyaHuns

1 Ha GNT-gucnnee nnowaabto 25 cm x16 cm npu 1000-KpaTHOM yBenu4eHUn 25 0630pHBIX NONSA COOTBETCTBYIOT
1 MM2 nowwaan obpasya.

2 LLinpuHa pacTpoBoii CTpoku Ha npobe (Mnu nukcenbHas wupuHa ana C3M ¢ undposLIM oTOGpaxkeHneM) u ana-
METP 3MEKTPOHHOro MNyyka SABMATCA dakTopamu, KoTopble onpeaenstor paspeweHne COM. Mpu ycnosuu, YTo WKUpUHA
pacTpOBOR CTPOKW UMM NUKCENBHAsA LWMPUHA He npeBblwatoT 0,25 MKM, He HabnoaaloT HUKAKoro CepbesHOro yxyaLLeHNs
n306paxKeHUs, OTHOCALLErocs K paspeLUeHto BOMOKOH TONLWUHOW 0,2 MKM ANIMHHEE S MKM.

B.2 Hactpoliika napamMeTpoB cuctembl 3PCA

HorxeH GbiTb Mcnonb3oBaH HaMGomMbLUMA BO3MOXHBIA TENECHLIW yron Ans cuctembl fgetektopa SAPCA. Paboune
napameTpbl COM 1 cuctembl getektopa SLOPCA fomkHbI 6biTh BbIGpaHbl TakuM 06pasoM, YTobbl cTaTucTUYEeCKn Npu-
eMIeMblii CNeKTP PEHTFeHOBCKOMO U3MNyYeHUst Mor ObiTb MOMyYeH OT BOMOKOH XpU3oTuna wupuHoi 0,2 MkMm B npobe ans
McnblTaHuUs He no3gHee, Yem 3a 100 cek.

KpuTepuid cTaTucTudeckoih npuemnemMocTtu TpebyeT, 4Tobbl NS BbICOTEI NUKa P U pOHOBOrO ypoBHA B BbINONHA-
Nochk cnegyrwulee COOTHOLWEHNe:!

p>3yB (B.1)

npy MUHUMANBHOM KONMUYECTBE UMMYNbLCOB B KaHarne, paBHoM 30, COOTBETCTBYIOLLEM MaKCMManbHON BbICOTE NuKa ANS
Kaxgoro nuka Mg v Si, 1

(P+B)B<2 (B.2)

ana kaxgoro nuka Mg un Si.
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MpunoxeHune C
(cnpaBouHoe)

CnyvaiiHoe OTKJSIOHeHue Npoobl

CrnyyaiiHoe OTKITOHeHWe NPOBEl MOXET ObITh ONUCaHO 3aKOHOM pacnpeaerneHus MNyaccoHa — opmynoit

w((n),n)= %-W .o~ (C.1)

rie W — BeposTHOCTb;

<n> — cpeaHee 3HaYeHWe KonnYecTBa BOJTOKHUCTLIX CTPYKTYP Ha paccMaTpuBaeMoii Niowasamn NoBepxHOCTH;
n — pesynsTaT nogcyerta (KoNUYeCTBO MOACYUTaHHBIX CTPYKTYP).

[na peaynsrata noacyeta n 95%-Hbll AOBEpUTENbHBIA UHTEpBan CpefHero aHadeHusl, NPUBOAALLUIA K 3TOMY pe-
3yneTaTy nojcyeTa, BLIYUCSIOT No opmyne

'? (o exnf. (1)} o)
Ay

I<n>"-epon>}- d(n)

=0,95, (C2)

rae Ay A, — BEPXHAS U HUKHAS rpaHnLbl 95 %-HOro 0BEPUTENLHOM UHTEpBana CPeAHEro 3HaYeHUs (n)

JloBepUTerbHLIi MHTEpBan MOXET GbiTb BLIMUCTIEH C MCMONL30BAHNEM pacnpeaeneHns x2.
HwkHtoko rpaHuLy [oBEepUTENBHOTO MHTepBana BLIYUCHSIOT No opMyrne

Ay = DI2. (C.3)
BepxHioto rpaHuLy [OBepUTENBHOTO MHTepBana BelMUCHSIOT no dopmyne

Ay = EI2, (C.4)

TA€ Ay U A, — BEPXHSS W HMKHSAS rpaHnLbl 95 %-HOro JOBEPUTENbHOMO UHTepBana cpefHero sHa4yeHus (n};
D — 3HaueHMe pacrnpeaeneHusi x2 ¢ 2n cTereHaM1 cBoBoabl U YPOBHEM 3HaUMMOcTH (1 — a/2);
E — 3HaueHWe pacnpefeneHns x2 ¢ 2(n + 1) cTeneHamMn cBobo/bl U YPOBHEM 3HAYUMOCTH /2.

Ons 95 %-Horo foBepuTENbLHOrO MHTepBana NpuHUMatoT o = 2. Mpu 3ToM N 0603Ha4YaeT KONMYeCcTBO CTPYKTYP.
3HaveHUs A, U A, OKPYMIAT [0 Lienoro Ynucna.

Ecnn B pesynsTaTe nofcyeTa Nony4aroT 3HaveHne, paBHoe 0, KOTOpoe cHMTaloT 0COBLIM CrlyYaem, TO A, BEIMUCIAIOT
ans BepoATHoCTU a. = 0,1.

B To BpeMs KaK BEpXHSAs rpaHvua, BelYMCIIEHHas Bbille, HAPSAY C NPUHSATHIM CPEAHUM PE3ynbsTaToM NoacyeTa n
0COoBeHHO BaXHa B U3MEPEHUsX BO3gyxa AN UCMbITaHWUA NpeAenbHOro 3Ha4YeHus, 4acTo BO3HWKAET BOMPOC KacaTeslbHO
KOHTaKTHbIX NPo6, @ UMEHHO 3HaYMTENBLHO NN OTNUYALOTCA APYr OT Apyra fBa pesynsraTta NoAcqeTa U, Takum obpasom,
3arpsisHeHus nnowlagn noBepxHocTu. Ecnu BepoATHOCTL OLUMBKM NPUHUMALOT paBHO 5 %, To AN crny4YaiiHoro oTKIoHe-
HUS NPOGbLI MOXHO CKa3aTb, YTO ABa pe3yrbTaTa NoAcyeTa JeUCTBUTENBHO 3HAUYUTENBHO OTIIMYAIOTCS, €CNU Ag MEHBLUIETO
pesynbrata nofc4eTa Ny MeHblle Ay Gonbluero pesyrnsrata nofcdeTa f1,. Ha 0CHOBaHUN 3TOMO BLIMUCHSAIOT KOHKPETHbIE
BEepXHME U HWXKHUE rpaHuLbl Ans BepoATHocTM o = 0,1 (Ay, Gonbluero pesynsrata noAcyeTa ny) M o = 0,9 (Ay MeHbLUero
pesynkraTta nogcqeTa ny) ¢ Mcrnonb3oBaHWeM pacnpefeneHus %2 (cM. BhiLLe).

Kak yxe 6blno oTMe4eHo, OTKIOHEHWS NpW oTbope Npob, a Takke MellaroLne BNUAHWUA, NMPUBOAALLNE K APYroMy
pacnpefeneHunto CTPYKTYp Ha NOBEPXHOCTH, TPYAHO ONpefenuTb KONMYeCcTBEHHO. BenegcTBue uckaxeHuii ucHesaeT Baa-
MMOCBSA3b CPEAHEro 3Ha4YeHUs U KBajpaTa U3MEeHYMBOCTH, TUNUYHaA ANS 3aKoHa pacnpeaenenus MNMyaccoHa. Ha pucyHke
C.1 npuBeAeHbl NPUMepEI, LEMOHCTPUPYIOLLME OTKITOHEHUS OT WAEeanbHOro 3akoHa pacnpegeneHus MyaccoHa, ecnv npu-
HATO oTpuLaTenibHoe BuHoMWanbHoe pacnpefenerune ¢ 4ByMa napametpamu. MNapaMeTp, NPUHATLIA Ha PUCYHKe KaK r =7,
SIBNISIETCA MepoW OTKIMOHEHUs OT 3aKoHa pacnpefenenus MNyaccoHa.
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MpumeyvyaHne — MapameTp /-CUMBONIM3UPYET OAMH U3 ABYX NapaMeTpoB, KOTOpble ONpeaenstoT oTpuLarensHoe
6vHOMUanbHoe pacnpegeneHue (r > 0 U 0603HAYEHO 34€ech LenbiM YynucsioM). BTopoi napameTp 0603HaYalT Kak p, U ero
3HauYeHue AO/MKHO nexartb B AnanasoHe 0 <p < 1. [Ans r -» @ oTpulatenbHoe 6MHOMUaNbLHOE pacnpeneneHne NpuBoAUT
K 3aKOHY pacnpegenenus lNMyaccoHa.

YuuTbiBaa BbllleckazaHHOe, Ha MpakTUKe PeKoOMeHAYHT BblYNC/IEHUS C NCNOMNb30BaHNEM BEPXHUX U HWXHUX npeje-
0B B NepBOM NPUGIMKEHNU COrNacHo Tabnvue B KOHLE 3TOro MPWIOXEHUs B KayecTBe MepBOro Lara B Bonpoce And-
dhepeHUMpoBaHNs ABYX 3HAUYEHUIA 3arpsisHEHUA NOBepPXHOCTel. Takaa MeToamka, No KpaiviHeli mMepe, YaCTMYHO yyuTbiBaeT
pa3bpoc 3akoHa pacnpegeneHus lNyaccoHa yepes Melualoline BANAHUS.

B cnyyasx, ecnm ¢ 60bloli TOYHOCTbI OTHOCMTEsIbHO 3arps3HeHUst HeopraHM4yeckMMu BOJSIOKHAMMW CpaBHMBAOT
[lBe NOBEPXHOCTW, TO, NMPU HEOGXOAMMOCTM, cnefyeT UCMO/b30BaTb CTATUCTUYECKNE METOoAbl UCMbITaHuii 1 yyecTb Tpeby-
emble npegBapuTesibHblE YCNIOBUSA, Takme kak onpefeneHne KonmyecTBa npob v ux NpocTpaHCTBEHHOe pacnpefesieHne B
nnaHe M3MepeHuii.

X — pesynbrar nofcyeta (CTPYKTYp); Y — BEpPOATHOCTb pe3y/bTara noacyeTa
0 — oTpuuatesnisHoe 6ruHoMManbHOE pacnpegenenve; W — pacnpegeneHue MyaccoHa

PucyHok C.1 — Tlpumep yBeNnMYeHuUs paccesHus npu Mewawwmx BANAHUAX

Ta6nuua C.1 — BepxHUil 1 HWXHWIA npepenbl 95%-HOro AOBEpPUTENBLHOIO MHTEpBana AN 3akoHa pacnpepeneHus
lMyaccoHa
1—33 34—66 67—99
Howep 95%xn  959%%x0 Howep 95 %1\ 95 %10 Howep 95 %1\ 95 %10
CTPYKTYpbI CTPYKTYpbI CTPYKTYpb!

1 0 6 34 24 48 67 52 85

2 0 7 35 24 49 68 53 86

3 1 9 36 25 50 69 54 87

4 1 10 37 26 51 70 55 88

5 2 12 38 27 52 71 55 90

6 2 13 39 28 53 72 56 91
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1—33 34—66 67—99
CT';%E;EH 95 % A, 95 % A, CT';%?';H 95 % A, 95 % A, CT';;Q"TE;EH 95 % 1, 95 % 1,
7 3 14 40 29 54 73 57 92
8 3 16 41 29 56 74 58 93
9 4 17 42 30 57 75 59 94
10 5 18 43 31 58 76 60 95
11 5 20 44 32 59 77 61 96
12 6 21 45 33 60 78 62 97
13 7 22 46 34 61 79 63 98
14 8 23 47 35 63 80 63 100
15 8 25 48 35 64 81 64 101
16 9 26 49 36 65 82 65 102
17 10 27 50 37 66 83 66 103
18 11 28 51 38 67 84 67 104
19 11 30 52 39 68 85 68 105
20 12 31 53 40 69 86 69 106
21 13 32 54 41 70 87 70 107
22 14 33 55 41 72 88 71 108
23 15 35 56 42 73 89 71 110
24 15 36 57 43 74 90 72 111
25 16 37 58 44 75 91 73 112
26 17 38 59 45 76 92 74 113
27 18 39 60 46 77 93 75 114
28 19 40 61 47 78 94 76 115
29 19 42 62 48 79 95 77 116
30 20 43 63 48 81 96 78 117
31 21 44 64 49 82 97 79 118
32 22 45 65 50 83 98 80 119
33 23 46 66 51 84 99 80 121

MpumevaHune — [nA pesynsrata nogcyeta «0» cm. 11.4.
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MpunoxeHue D
(cnpaBo4yHoe)

I'Ipvuvlep ncnosib3oBaHnAa MetToga Asid Bo3ayxa 3aMKHYTbIX I'IOMeU.I,eHI/IVI

D.1 Llenn namepeHns n Konn4yecTso npoob

KonuuyectBo npo6, oToOpaHHbIX NUNKOW NEHTOM, 3aBUCUT OT Lenum usMepeHus. B cnegytoweMm npvMepe nokasaHa
cuTyauumsi, B KOTOpOW 0603HavYeHa naowagb, Tpebyrlwas OYMCTKM nocrne yganeHuss acbecrtocogepxalmx NMMCTOB € pac-
Nbl/IEHHbIM ac6ecToM BOKPYr BXOAHOro oTBepcTus ana kabens (0,6 x 0,6 M), B KOMHaTe niowanbio okono 400 m2.

Mopagop, kabens 6bin OCyLWECTB/EH OYeHb 6/IM3KO K MOTOMKY. Mon B KOMHaTe y6upanu perynsipHo, Tak 4TO HUKaKuX
BUAUMbBIX 3arpsi3HEHU He 6bl10 06HapYXeHOo. [N OLEHKU 3arpsA3HEHHOW niowaan 6bi10 peweHo otobpaTk Npobbl Aun-
KO NeHTOol € NoTosika, MMeloLWero 6eTOHHY MOBEPXHOCTb TakK, YTO6bl MecTa 0T60pa Npob6 6biVM paBHOyAaNeHbl APYr OT
apyra Ha 5 m.

D.2 PesynbTartsl

Ha pucyHke D.1 npuBegeHa cxema, NpefcTaBfsiollas mMecTa oT6opa npo6 BMecTe C pesynbTaTtamu, Knaccuguuu-
poBaHHbIMK N0 Tabnuue 5. Ans 0603HaYEHHOI naowaan 6biM YCTAHOB/EHbI Crefyloue npasuna:

a) CyMMapHoe KO/IMYeCcTBO BbIYUC/IAIOT B TOPU30OHTA/IbHOM U BEPTUKA/IbHOM HanpasfieHuu.

b) Ecnm cymMmapHoe KonM4yecTBO B OHOM W3 HanpaBsfieHuii 60nblue, YeM KOIMYECTBO Touek oT6opa npo6, To npeg-
CTaB/fIeHHYI0 06/1aCTb BKOYAKOT B NPOLECC OYUCTKM A0 TOUKM, T4e B pesysibTaTte U3MepeHus Gbinu MosyuyeHsl ABa rpaHu-
yalux «HyneBbIX 3HaueHusi» (He o6HapyxeHo ac6ecTa). (CM. KOMOHKY 1, MMEIOLLYI0 UTOrOBOE 3HAYEHWe 7, Mpu 3TOM B
OUYMCTKY BK/IHOYAIOT TOIbKO psfbl 1—3, NOTOMY 4YTO psiibl 4 U 5 B 3TOW KOJIOHKE UMEIOT 3HAYEHWE HOSIb, U OHW TpaHuuart.)

1
2 2 3 0 3 10
3 1 3 3 0 10
2 1 o 2 1 6 X
0 0 2 0 0 2
0 0 0 0 1 1
7 5 5

X — cymmapHOoe KOnnyecTBo (M0 ropuM3oHTann); Y — cymMmMapHoe Konu4ecTBo (Mo BepTUKain);
1— BxogHoe oTBepcTue Ana kabens

PucyHok D.1 — CxemaTuyeckoe nM306paxeHne MecTOMNoNoXeHUs 0T60opa Npo6 1 NosyYeHHbIX pe3ynbLTaToB

O6nacTtb, KoTOpas 6yAeT BK/OUYEHA B MPOLLECC OYUCTKW, BblgeieHa XUPHON YEepHON SIMHMER.

B aTom npumepe 6bin oLEeHeHbl Bce Npobbl, 0TO6paHHble UNKOI NeHTol. MepBoHaYasibHO NpexXxae, Yem MpPUHSTb
pelweHne o pasnbHeilweM aHanuse npob6, crefyeT OLEHUTb NPOObl HA TOPU3OHTAsNIbHOW ¥ BEPTUKa/IbHOW LieHTpasibHOl
nvHuKM (9 npo6). B aTom npumMepe ANa AOCTMXKEHWUS NPOLEMOHCTPUPOBAHHbLIX Pe3ynbTaToB 6bl10 6bl 4OCTATOYHO MpOBE-
[eHNsa nepBoHavasibHOM OLEHKM.
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MpunoxeHune OJA

(cnpaBouHoe)

CBegeHuA 0 COOTBETCTBUMU CCbINTOYHbIX MeXAYHapoAHbIX CTaHOAPTOB

Tabnuya JA1

MEeXrocyAapCTBEeHHbLIM CTaHaapTaM

OB03Ha4YeHne CCbIfTOUHOro
MeXAyHapo4HOro cTaHapTa

CTteneHb
COOTBETCTBUA

O003HavYeHne U HanMeHoBaHue COOTBETCTBYKOLLero
MeXrocyaapCTBeHHOro ctaHaapTa

ISO 22262-1

*

* COOTBETCTBYHOLLUMIA HaLMOHAIbHEIN CTaHAapT OTCYTCTBYET. [lo €ro yTBepXAeHWUs peKOMeHAYeTCs NCMoSb30oBaTh
nepeBof Ha PycCKUi A3bIK JaHHOTO MexAyHapogHoro cTaHaapTa. MepeBoj AaHHOTO MEXAYyHapo4HOro cTaHaapTa Ha-
xoauTesa B GefiepanbHOM MHPOPMaLMOHHOM (hOHE TEXHUYECKUX PETITaMEHTOB U CTaH4apToB.
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KnioueBble cnosa: BO3AyX, 3aMKHYTbIE MOMELLEHUS, BONTOKHUCTAas MNblflb, CKAHUPYHOLLMIA 3NEKTPOHHbIA MUKPO-
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