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Mpepgucnosune

Llenn, ocHOBHble MPUHLMNbI Y OCHOBHOI MOPSiAOK NMpoBedeHUss paboT N0 MeXrocyfapCTBEHHONM CTaH-
AapTtusaumm yctaHosneHsl B FTOCT 1.0—2015 «MexrocyfapcTBeHHasa cuctema ctaHgaptusaunn. OCHOBHble
nonoxexusa» n FOCT 1.2—2015 «MexrocygapcTBeHHas cuctema craHgaptusauun. CtaHgapTtbl mexrocygap-
CTBEHHbIE. MpaBuia U pekoMeHaauum No Mexrocy4apCcTBeHHOW cTtaHaapTnsauun. Mpasuna pa3paboTku, npu-
HATWSA. 0OGHOBIEHUS N OTMEHbI»

CsefleHus o cTaHjapTe

1 NOATOTOBJIEH OTKPbITEIM akLMOHEPHbIM 06LLECTBOM «Hay4HO-uccnenoBaTesibCKUii LLEHTP KOHTPO-
NS N OWarHOCTMKN TexHudeckux cuctem» (AO «HWL, K[») Ha ocHoBe COGCTBEHHOro MepeBOAAa Ha PYCCKUiA
A3bIK aHIN0A3bIYHOM BEPCUM MEXAYHAapPOAHOro CTaHapTa, yka3aHHOro B NyHKTe 5

2 BHECEH ®epepasibHbIM areHTCTBOM N0 TeXHUYECKOMY perysivpoBaHuio 1 METPOsIormm

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAapTu3auuv, MeTposiorum n ceptudmkavum (npo-
Tokon oT 30 Hos16psA 2017 . Np 52)

3a NpuHATME NPOrosIoCoBasIN:

Kpatxoc HaumeHoBaHWe cTpaHbl Kop ctpaHsbl CokpalyeHHOe HaumeHoBaHue
no MK (ISO 3166) 004 —97 no MK (ISO 3166) 004-97 HalMOHaIbLHOro opraHa no cTaHgapTu3ayuu

AzepbaligxaH AZ AscTaHgapT

ApmeHus AM MunHakoHOMUKM Pecny6nunku ApmeHns

Benapycb BY Focctangapt Pecny6nunkn Benapycb

Ipy3uns GE py3ctaHgapT

KazaxcTtaH K2 FocctaHgapT Pecny6nnkn KaszaxctaH

Kupruaus KG KblprbisctaHgapt

Monpgosa MD WNHcTuTyT cTaHgaptusauumn Mongossl

Poccus RU PoccTtaHpapT

TafxukmcTaH TJ TagxukctaHgapT

TypkmeHuncTaH ™ Inasroccnyx6a «TypKMeHCTaHAapTAapbi»

Y36ekucraH uz Y3ctaHpapr

YKpavHa UA MWH3KOHOMPAa3BUTUA YKpauHbl

4 TMpukasom PefepasbHOrO areHTCTBa MO TEXHUYECKOMY perysiMpoBaHuio U meTponorum oT 15 mas
2018 r. Ne 247-cT MexrocyfapcTBeHHblli ctaHgapT FOCT I1ISO 16000-27—2017 BBeAeH B AeiicTBME B Kade-
CTBE HaumoHanbHoro ctaHgapTa Poccuiickoin ®epepaunm ¢ 1 aHBaps 2019 .

5 Hactosawwii ctaHAapT uaeHTUYeH mexayHapogHomMy ctaHaapTy 1ISO 16000-27:2014 «Bo3gyx 3aMKHY-
TbiX MOMeLleHuniA. YacTb 27. OnpegeneHne Hanmums ocesLUeid BOTOKHUCTOM MblN HA MOBEPXHOCTAX C MOMO-
wbto COM (ckaHMpYHOLLEro 3N1eKTPOHHOTO MUKpockona) (Npsmoii metog)» («Indoor air— Part 27: Determination
of settled fibrous dust on surfaces by SEM (scanning electron microscopy) (direct method)». IDT],

MexgayHapoaHblii cTaHfapT pa3paboTtaH nogkomutetom ISO/TC 146/SC 6 «Bo3gyx 3amMKHYTbIX Mome-
L eHuii» TexHUYeckoro kommteTa no ctaHgapTmauum ISO/TC 146 «KavecTBo Bo3gyxa» MexayHapoaHoi op-
raHvsauuu no ctraHgaptusauumm (ISO).

OdmuymanbHble 3K3eMNAAPbl MEXAYHapoAHOro cTaHhapTa, Ha OCHOBE KOTOPOro MOArOTOB/MIEH HACTOS-
LLMIA MEXTroCyAapCTBEHHBIN CTaHAAPT, Y MEXAYHAPOAHbIX CTaHAapTOB, Ha KOTOPbIE AaHbl CCbIKU, UMETCS B
defiepanbHOM areHTCTBE Mo TEXHUYECKOMY PerysimpoBaHuio 1 METPOIOTUN.

Mpv NpYMeHeHMn HacTosLWero cTaHaapTa pekoMeHAyeTCs NCNOob30BaTb BMECTO CCbIIOYHBIX MEXAy-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLUME UM MEXIocyfapCTBeHHble CTaHAapThl, CBEAEHUSA O KOTOPbIX Npu-
Be/leHbl B [OMO/IHUTENLHOM NpuioxeHuu JA

6 BBEJEH BIEPBbIE
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WNHdopmaumsa 06 M3MEHEHUsIX K HACTOoALW eMy cTaHagapTy Ny6nnkyeTcs B eXerogHom nHdopmauu-
OHHOM Yyka3aTesnie «HauuoHasbHble CTaHAapTbi», a TEKCT U3MEHEeHWA N NoNpPaBOK — B €XEMeCAYHOM
MHpopMaLMOHHOM yKa3aTene «HaunwoHanbHble cTaHAapTbi». B cnyvae nepecmoTpa (3amMeHbl) Uam oT-
MeHbl HaCTOsILLero ctaHjgapra CooTBEeTCTBYIO L ee yBefoM/eHne 6yeT ony6/IMKOBaHO B eXXeMeCAYHOM
MH(OPMAaLMOHHOM YKa3aTesie «HaunoHanbHble cTaHAapThl». COOTBETCTBYIO LW as UHhopMaLuus, yse0m-
NIeHNsA N TeKCThl pasmelalnTcsa Takxe B MHopMaunoH/ioin cucteme obLiero nonb3osaHus — Ha odu-

unanbilom caiite denepanbHOro areHTCTBa N0 TEXHUUYECKOMY PEerysiMpoBaHuio U MeTpoiorum B CETH
WHTepHeT (www.gost.ru)

© 1SO. 2014 — Bce npaBa coxpaHsatTca
©CTaHgapTuHgopm. oopmaeHne. 2018

B Poccuiickoii ®efepauuy HaCToSLWMIA CTaHAAPT HE MOXET ObITb MOJIHOCTHIO UM YACTUYHO BOCMPOU3-
BEAEH. TUPAXMPOBaH M pPacnpocTpaHeH B KauecTBe oULMabHOIO n3gaHus 6e3 paspelieHns degepasibHOro
areHTCTBa Mo TeXHWYECKOMY PEerypoBaHunio U MeTposiorum
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BBepeHne

B HacTosLee BpeMs JOCTYMHbI U LUMPOKO UCMOMb3YOTCA CTaHAapTU30BaHHble METOAb! AN U3MepPeHNs
YPOBHSA BO37eiCTBUS BOMOKOH acbecTa C MCNo/b30BaHMEM pasHbIX aHanuTuyeckux nogxopos (ISO 10312,
ISO 13794. ISO 14966). Takxe ycTaHOBMEHbl CTaHAApPTHble MeToAbl MO OnpefesnieHVto BOSIOKOH acbecTta
(ISO 222621), copepxalumxca B Cbiny4ynx MaTepuanax (M3genus u T.n.). Hactoswwmii ctaHAapT OCHOBaH Ha
meToauke, npusefeHHoN B (6). 1 3aKkpbiBaeT ocTaBLUMACA Npoben B ONMCaHUN METOA0B MO U3MEPEHNI0 BOJO-
KOH acbecTa B OceBLUeli Ha NOBEPXHOCTY MbIAN.

Bo MHOrvMx ctpaHax AeicTBYIOT NOCTAHOBMIEHUS NPaBUTENbCTBA OTHOCUTE/IbHO YPOBHEl BO3AeicTBUA
BOJIOKOH acbecTa v cogepxaHus ero B npogykumn. CogepxxaHne BOMIOKOH acb6ecTta B OCeBLUE Nbinn ABnseTcs
MPUYNHON MHOTOUYUCAEHHBIX AUCKYCCUil. HopmaTVBHOE perysimpoBaHie Ha OCHOBE pe3y/bTaTtoB M3MepeHus
M3BECTHO NNLLbL B HEGOMLLUOM KOMMYecTBe criyyaeB. MNpuynHa 3TOro 3ak/I4aeTcs B OTCYTCTBMU BO MHOMMX
cTpaHax CTaHA4apTW30BaHHbIX U XOPOLUO COrN1acOBaHHbIX METOA0B U3MEpPeHUs W 3aTpyAHEHHOI U CMOpPHON
OLleHKe noTeHuuanbHOro pucka. O6LenpuHATas Koppensauus mexay cogepxaHuem acbecta v BO3MOXHbIM
KOHEYHbIM CoAepXaHneM BOMOKOH acbecTa B BO3fAyXe, NMONYYEHHbIM MOCPECTBOM NepeocaXxaenns nbiau, He
ycTaHoB/IeHa

CyuiecTBeHHas pasHuua Mexay npobamu gns onpegesnieHns NOBEPXHOCTHOrO 3arpsa3HeHns, nosyyeH-
HbIMMW MPSAMbIM NMEPEHOCOM, U nNpobamMu 13 UIbLTPOB BO3Ayxa NposBsaseTcs B 605ee YacToM MOSBNIEHUN BO-
JIOKHUCTbIX CTPYKTYP, pasmepbl KOTOpbIX 60/blie, YeM Y a/ibBEO/APHbIX BOMIOKOH. AHa/IM3 Npo6 Bo3gyxa npo-
BOAAT C LiefIbio onpefenerHns cofepxaHns BAbIXaeMblX BOSIOKOH; aHann3 npo6 Mbinu, NoayvyeHHbIX NpAMbIM
nepeHocoM, HanpoTKB, NPOU3BOAAT ANA OLEHKN pucka (MOTeHUMan BOIOKOH), KOTOPbIA MOTYT BbI3BaTb Bfbl-
Xaemble BO/IOKHa. [MOBEPXHOCTHblE NPOG6bLI MbIIM YACTO OTOMPAOT B CBA3N CO CHUKEHWEM YPOBHS BOJIOKOH
acbecta unu npu gpyrux cobbITusAX, Korga npegnonaraloT pacnpocTpaHeHue nbln, cogepalleil BoMokHa
acbecTa, ¥ OHO [O/IKHO ObITb OLLEHEHO.

MeTop Takke MOXeT OblTb NCNONb30BaH AN ONpefeneHns NOBEPXHOCTHOMO 3arpsA3HeHNs BOSIOKHUCTbI-
MU CTPYKTypPamu, TakKMMu Kak UCKYCCTBEHHbIE MUHEPasibHblE€ CTEKOBUAHbIE BOIOKHA.
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M E XX IO CVY A4 APCTUBEHH b # C TAHALAPT

BO3/YX 3AMKHYTbIX MOMELLEHU
Yactb 27

OnpepgeneHne HanMuusa oceBLIE BOJIOKHUCTON Nbl/IN HA MOBEPXHOCTAX C NoMoLwbio CIM
(ckaHMpyloWwero 3IEKTPOHHOTO MUKpockona) (npsiMoii meTon)

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

[ata eBegeHna — 2019—01—01

1 06nactb NpUMeHeHUA

HacTosiwwmii cTaHfapT ycTaHaBnIMBaeT MeTOAMKY OnpefeneHus KONMYeCcTBEHHOro coaepXaHus BOMOK-
HUCTBIX CTPYKTYpP C BOMIOKHAMMW AMamMeTpoM paBHbIM unu 6onee 0.2 MKM B OCeBLUEW Ha NOBEPXHOCTW MNblN
N UX Knaccudukaumnio no KOHKPETHbIM rpynnam BellecTB (Hanpumep, Xpu30TUnoBbIli acbecT, aMdrb0n0BbI
acbecT, Apyrue HeopraHvuyeckme BONOKHA). B nepByto oyepefb MeTO NPUMEHSAOT K 3aMKHYTbIM MOMELLLEHN-
AIM. HO OH TaKxe NOoAXOAWT AN1A ONpefeneHHbIX C/lyYaeB Ha OTKPbITOM Bo3gyxe. [puBefeHa TexHuka otbopa
npo6 AN ynasnvBaHUS OCeBLUEN MbIAN C UCNO/Ib30BaHMEM MIUNKON NneHTbl. MeTog BkI4vaeT B cebs aHa-
NINTUYECKWIA NoAXoA AN OLEHKN 0TOBPaHHbIX NPO6 C MOMOLLbI0 CKaHWUPYHOLLEel 31EKTPOHHOW MUKPOCKOMUN.
PesynbTat MOXeT ObITb MOlyYeH B CTPYKTYPHbIX eAnHULax acbecta Ha eAnHMLY naowagan nywm B kavectse
KnaccudmkaymMm no YeTblpeM pas/IMyHbIM Knaccam 3arpysku. YyBCTBMTENbHOCTb aHannsa 3aBuUCUT OT uccrne-
Ayemoii 061acTv 1 MOXeT COCTaBNATb gaxe 10 cTpyKTyp/cm2.

B uenax HacTosiwero ctaHgapTa acbecToByl UM BOSTIOKHWUCTYIO CTPYKTYPY ONMpeaensiioT Kak YacTully,
coaepxallyto acbect unm (gpyrme opraHmyeckne/HeopraHn4eckme) BookHa, He3aBUCMMO OT UX AnameTpa.

Vcnonb3oBaHne nprvBefeHHOro Metofa oT6opa Npob orpaHMYeHo W 3aBUCUT OT CTPYKTYpbl U Tuna no-
BEPXHOCTMN (He60obLUME LLepOXOBATOCTU 1 UCKPUBAEHWSA) W TONLWMHBI C0S Nblnn. Ecnu cnoii neinn obnapaet
C/IMLLKOM 60/1bLUO TONLMHOW, TO Npo6a MOXeT 6bITb 0TO6paHa ¢ UCNob30BaHMEM APYTUX CPEACTB U B UTOre
npoaHanusvMpoBaHa kak npoba nopouka (3), (4).

MpeanonaratoT, YTO AnamMeTpbl YACTUL, OCEBLUEN MblIM B OCHOBHOM MeHee 1 MM.

2 HopmaTuBHble CCbINKN

B HacTosALWem cTaHjapTe UCNo/b30BaHa HOPMaTVWBHAs CCblIKa Ha CrefyoLWmnin cTaHaapT:

ISO 22262-1. Air quality. Bulk materials. Part 1: Sampling and qualitative determination of asbestos in
commercial bulk materials (KauectBo Bo3gyxa. HacbinHbie MaTepuanbl. Hactb 1. OT60p Npo6 1 KauecTBEHHoEe
onpegenexHne acbecta B KOMMEPUYECKMUX HACbIMHbIX MaTepuanax)

3 TepMUHbI U onpegeneHns

B HacTosileM CTaHapTe NPUMEHEHbI CleAyoLLIMe TEPMUHBI C COOTBETCTBYHOLLMMY ONpeseeHUsIMU:

31 CHWXKEeHUe WHTeHCcUBHOCTK (abatement): [JesTeNbHOCTb, NpeanpuHuMaeMas A8 CAePXUBaHUS
BO3MOXHOTO BblJi€NIeHUs1 BO/IOKOH ac6ecTa u3 ac6ecTcofepxallmx CTpouTeNbHbIX MaTepuasioB NyTem yaane-
HUSI. OrpaXAeHus, repmMmeTM3aLmny UM BOCCTAHOBIEHNS MOBPEXAEHHOTO MaTepuana.

M3paHue oduynansHoe
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3.2 0T60p Npo6 aTmMocdepHOro Bo3ayxa (ambient sampling): OT6op Npo6 Bo3Ayxa B HENMOCPEACTBEH-
HOI 6NM30CTY OT BHELLHEW YacTu 34aHnsa ANS ONnpejesieHns coepxaHns B HEM BOIOKOH acbecTa.

3.3 uyBCcTBMTENBHOCTb aHanmia (analytical sensitivity): BeluncneHHoe cogepxaHve BOIOKOH acbecta
B BO34yXe, COOTBETCTBYIOLLEE MOACHETY OLHOr0 BO/IOKHA acbecTta npu aHanuse.

3.4 acbecT (asbestos): TepMuH, NPUMEHSAEMBIA K Fpynne CUAWKATHbIX MUHEPAOB, NpUHaAeXalnx
rpynnaMm cepneHtuHa u amcmnbona, Kpuctannusylwmuxca B acbectononobHoi opme, 6narogaps KOTopoi
UX MOXHO pasfenunTb Ha OTAeflbHble AMHHbIE, TOHKNE, 31aCTUUHbIE U MPOYHbIE BOSIOKHA MpY APOo6aeHnn un
o6paboTke.

MpumeyaHne — PeructpaynoHHbie Homepa CAS ans Hambonee pacnpocTpaHeHHbIXx Mogudrkauymii acbecta
cnegyowme: xpnsotun (12001-29-5). kpokngonut (1200128-4). rpioHBpUTOBbLIN acbecT (amo3nT) (12172-73-5). aHToun-
NnTOBbIN acbecT (77536-67-5). TpemonuToesblit acbecT (77536-68-6) 1 akTMHONMTOBBLIN acbecT (77536-66-4).

3.5 acbectoBas (BonokHucTas) cTpykTypa [asbestos (fibrous) structure): TepmuH, npyMeHsAeMbIi ans
OTAENbHbIX BOMOKOH acbecTa, Apyrvx HeopraHMyecknx u opraHMyecknx BOMIOKOH WU NoObIX rpynn cBA3aH-
HbIX UMW MepekpbiBaloLLNXCA BOMIOKOH acbecta nam nyykoB BOSIOKOH acbecta BMeCTe C Apyrumu yactuuamu
nnu 6e3 HuX.

3.6 xapakTepucTnyeckoe COOTHOLWEHWe (aspect ratio): OTHOWEHNE ANNHBI YaCTULbl K ee TONLMHE.

3.7 yncTblii punbTp (blank): Hencnonb3oBaHHasA nunkas neHTa, npegocTaBnsemMas 415 aHanusa B Le-
NAX KOHTpONS.

3.8 nyuok (bundle): CTpykTypa, cocTosiwas n3 Tpex unv 6onee napasnsienbHbIX BOSIOKOH, HAXOAALWMXCA
APYr OT Apyra Ha pacCTosiHUN He 60s1ee TONLWMHBI OJHOr0 BOSIOKHA.

3.9 crpynnupoBaHHble BonokHa (cluster): CTpykTypa, B KOTOPOi ABa UM HECKOMBKO BOIOKOH acbecta
WN Ny4YKOB BOJIOKOH acbecTa, OpMEHTNPOBaHHbIE CyYaiiHbiM 06pa3oM, CoeMHEHbI B rpynmy.

3.10 andppakuymsa anekTpoHoB (electron diffraction): ®u3nuecknii npouecc, NOMOXEHHbIA B OCHOBY Me-
TOAVKN UCCNIeA0BaHUSA KPUCTaIIMYECKON CTPYKTYPbl HEGO/bLLOFO yyacTka Ha NOBEPXHOCTM o6pasua, MeTo-
[OM 3/1eKTPOHHON MUKPOCKOMNUU.

3.11 3HeproAMCnNepcuUOHHbIA PEHTreHOCTPYKTYPHbIA aHanus (energy-dispersive X-ray analysis):
OnpegeneHve afleMeHTHOro cocTtasa obpasilia Ha OCHOBE M3MEPEHWUSI IHEPTUN N UHTEHCUBHOCTW PEHTIEHOB-
CKWX Ny4yeii ¢ Ncnonb3oBaHMeM NONYNPOBOAHVMKOBOIO AeTEKTOPA U MHOrOKaHabHOro aHanusaropa.

3.12 BonokHo (fibre): Yactuua BbITAHYTON hOPMbI C MMHUMaJIbHBIM OTHOLLEHVEM AJINHBI K ToNWMHe 3:1
W. B COOTBETCTBMU C HACTOALMM CTaHAAPTOM, AUamMeTpPOM paBHbIM unu 6onee 0,2 MKM.

3.13 kocBeHHasa noarotoska (indirect preparation): MeToauka, Nno koTopoii npoba nNpoxoauT uyepes
OAMH U/IN HECKO/IKO MPOMEXYTOUHbIX 3TAMNO0B A0 3akKNunTeIbHOV hunbTpauuy; YacTuubl yaansatoT u3 nepeo-
HayanbHOI cpedbl U 0caxaalT Ha BTOPOM ubTpe nepes aHaavm3oMm.

3.14 npepen o6HapyxeHus (limit of detection): 3HauyeHWe CUETHOI KOHLEHTPaLMN BOSIOKHUCTbIX CTPYK-
TYp. KOTOpOe C BEpPOATHOCTbI0 95 % He OyAeT MpeBblleHO AeiCTBUTENbHLIM COAEePXaHNeM BOMIOKHUCTbIX
CTPYKTYP, €C/IN OHW He 6bl/in 06HapYXXeHbl Npu aHanmse.

3.15 yBenunyeHune (magnification): OTHoweHne Mexay pasMepom obbekTa noj 06 bEeKTUBOM MUKPOCKO-
na u ero peasibHbIM pasMepom.

MpumeyaHne — VHdopmaumo 06 yBeNMUYEHUN OTHOCAT K 9KpaHy MOHMTOPA, Ha KOTOPOM NPOBEAEHA OLeHKa.

3.16 maTpuual) (matrix): CTpykTypa, B KOTOPOI O4HO UK 6osiee BONIOKOH acbecta W/n My4YKoB BOSIOKOH
acbecTta conpukacatTcs Apyr C APYroM, NPUKPensieHo ApYr K APYry Wy 4acTUYHO CKPbITO OAHON yacTuuei
WKW TPYNMoi HEBOMOKHUCTbIX YacTuL,

3.17 obpaboTaHHasa xonoctasa npoba (processed blank): /lunkas neHta (koTopasi He Haxogunach B
ycnoBusax ot6opa npo6), obpaboTaHHas B COOTBETCTBUM C NpoLeAypamu NosiHOW NOArOTOBKM 1 aHasn3a.

3.18 cTpykTypa (structure): OTAenbHOE BOMIOKHO, My4YOK BOJIOKOH, CrpyNnMpPOBaHHbIE BOMIOKHA WA Ma-
Tpuua.

3.19 nckyccTBeHHblE CTeKNOBUAHbIE BoNokHa, ICB (man-made vitreous fibres, MMVF): VckyccTBeH-
Hble CTEeK/I0BUAHbIE BOJIOKHA, Takke Ha3blBaEMble UCKYCCTBEHHbIMW MWHepasibHbiMU BOMOkHamMu (MIMB). u
CUHTETUYECKMe cTeknoBuaHble BonokHa (CCB) npegctaBnaioT cob6oii rpynny BOMOKOH HeKpUCTannyeckunx
HeopraHmyecknx matepvanos, 06bIYHO CUMKaTa allOMUHNA UK KanbLus, KOTOpble Gbiin NOMyYeHbl U3 rop-
HbIX MOPOA, FNWHBI, LWNaka 1 cTekna.

1'B Poccuiickoil ®egepauuy TePMUHY «MaTpuLia» COOTBETCTBYeT TEPMUH «arperart Bo/IOKOH». (Mpum. TK 457 «Ka-
4eCcTBO BO3gyxa»).

2
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4 O603Ha4YeHUsA N cokpauieHus

4.1 O603HayeHus

N — KOJINYEeCTBO NOACHUTAHHbIX CTPYKTYP;

XU — HWXHSAA rpaHuua 95 %-Horo 4OBEpPUTENIBHONO MHTEpBana A/s CTPYKTYp, NOACUUTAHHbIX C UCNOSb-
30BaHnemM C3M unu MNMaMm;

>* — BepXHAs rpaHuua 95 %-HoTo 0BEPUTENIBHOIO NHTEepBasa A1 CTPYKTYP, NOACUUTAHHbIX C UCMNOSb-
30BaHnem C3M unu Mawm;

« — CTATUCTUYECKN 3HAYMMBII YPOBEHD;
B — (pOHOBbIIi YpOBEHb PEHTFEHOBCKOrO CMEKTPa;

D — pns noAcumTaHHbIX CTPYKTYP N 3HaYeHWe pacnpefeneHvs w}c 2n cTeneHsaMmm cBo6obl U ypoBHEM
3HauumocTu (1

E — pna nopcuvMtaHHbIX CTPYKTYp N 3HayeHue pacnpefenenus x2 c 2,, f ( cteneHamu csobofbl u
YPOBHEM 3HAUYMMOCTH a/2;

A — nnouwasab Npobbl, 4715 KOTOPOI OGbl1a NPoBeAeHa OLleHKa C NoMoLLbl CIOM;
P — BbICOTa NUKOB B PEHTITEHOBCKNX CNeKTpax;
S;— pesynbTat nogcyeta oTAe NbHbIX CTPYKTYP BOSIOKOH Tvna /;
,— YTSKeNeHHbI pe3ynbTaTr nogcyeTa oTAefIbHbIX CTPYKTYP BO/TOKOH TUNa T,
r — aTOMHbI1 HOMep.

4.2 CokpalyeHus

ATS — oT60p Npo6 Ha NNMNKYHO feHTy/oLeunka ¢ ncnosnb3oBaHnem COM;
ED — andbpakuusa aneKTpoHOB;
EXDA — 3HeproancrnepcuoHHbllii peHTTeHOCTPYKTYPHbI aHanus (S4PCA);
FWHM — nonywwupuHa nuka Mn-Ka fetekropa peHTreHOBCKOro U3nyyeHus;
PCM — ha3oBo-KOHTpacTHasA onTuyeckas MUKPOCKONWUS;
SEM — ckaHupylouias anekTpoHHas mukpockonusa (C3M);
TEM — npocseunBatoLLlas anekTpoHHas Mukpockonusa (M3M);

UTW — ynbTpaToHKOE OKHO AeTeKTopa PeHTreHOBCKOro U3nyyeHus,
MMVF — unckyccTBeHHble CTeKNoBOAHbIe BOMOKHa (MICB).

5 OCHOBHbIE NPUHLUUNDI

Mbinb oTOGMpatOT Ha NUNKY cpefy (Hanpumep, NIEHTY), KOTOPYO NPMXMMAtOT K NMOBEPXHOCTU oTbopa
npo6. MNpo600TOHOPHYIO NUNKYI0 Cpedy UK ee YacTb NOAroTaBAMBAOT B KaYecTBe Npobbl 418 aHanu3a MeTo-
aom COM/3APCA. ViccnepoBaHue ¢ ucnosib3oBaHvem C3OM npoBoAasT 6e3 kakux-nn6o mogudukaumii oTo-
6paHHOi Nbinn. B xode 3TOro nccnefoBaHWs BOMOKHWUCTbIE CTPYKTYPbl M3MEPSAIOT B COOTBETCTBUM C onpe-
JeNeHHbIMN KPUTEPUAMM Ha NPOU3BO/IbHO BbIOPaHHbLIX 0630PHbLIX NOMSX MUKPOCKONa MO BCeW NOBEPXHOCTM
npo6bl, NOACUNTLIBAIOT MX W KnaccuuumpyroT B COOTBETCTBUM C Knaccamu BelecTs. Crnektpbl SPCA uc-
nonb3ylT ANA Knaccudmkauuy BONOKHUCTLIX CTPYKTYP B CMeLlaHHbIX knaccax. CogepxaHue BOIOKHWUCTON
Mbl/IN Ha MOBEPXHOCTAX BbIYNCAIOT NCXOAA M3 YMC/IA NOCUATAHHBIX U KNacCudVLMPOBaHHbIX CTPYKTYP W Npo-
aHann3MpoBaHHOI Nnowaam npobsl. Mocne NpUMeHeHNs K BOJIOKHUCTBIM CTPYKTypaM pasnnuHbiX koadhduuu-
€HTOB YTSXeNIeHNs B COOTBETCTBUM C UX pasmepamu faloT 3ak/ioveHne o 3arpy3ke BOSIOKHaMu C OTHECEHMEM
K O4HOI 13 YeTbIpeX KaTeropui.
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6 O6opynoBaHue n matepuansl

6.1 O6opyaoBaHne N MaTepuansl 4na NOATOTOBKM U 0oT6opa Npo6 ¢ MCnosb30oBaHNEM
NUNKOIA NeHTbl

6.1.1 PacxogHble maTtepuasnsl Ans oT6opa npob
Mpob6ooTbopHas cpepa:
1) nunkas neHta:
- aNloMUHYeBas WM MefHas NeHTa, akpuiosas (Mpo3payHas) uan avnkasa yrnepogHas neHtalc 06-
paTHOW CTOPOHOI 13 aNlOMUHUSE NN Mean:
2) yrnepofHble NpoKNajKu:
- AnameTp oT 13 g0 25 mm;
3) KOHTelHep AN Npo6bl, YACTbIA, FepMETUYHbIA, NCNONbL3YIOT ANS TPAHCMOPTUPOBaHMA NPo6bl A0 Na-
6opatopun.

MpumeyaHune — lpu Heo6X0ANMOCTU yrnepofHas Npokiagka MoXeT GblTb NPUKPENIeHa HanpsaMyl K nog-
cTaBke Ansa npo6 COM.

6.1.2 NHCTPYMEHTbI N NPUHALNEXHOCTN ANA 3NEKTPOHHOW MUKPOCKONUM

K ncnonb3yembiM WHCTpyMeHTaM W NPUHAANEXHOCTAM OTHOCAT: MUHLET, CKanbnefb WU HOXHULbI
ANna nonyyeHus npob noAxoAsllero pasmepa, ABYCTOPOHHIOW IUNKYIO NEHTY (Yr1epoAHYo) WU KONNoug-
HYI0 Yr/IepOJHYI0 Kpacky, Aepxartesb A1 nNpo6, 30/10T0 UK yrnepos A8 NOKPbITUS NPo6bl B onpefeneHHoM
YCTPOIiCTBE 4711 MOHHOTO HanbINEHUsI AW UcnapuTene.

6.1.3 CTepeomMmukpockon

CTepeoMVKpOCKON UCNO/b3YIOT A5 BU3YanbHOTO UCCNeA0BaHNA OCeBLUEW Nbinn B Npobe npu npubaun-
3UTeNbHO 20-KpaTHOM YBENUYEHUN.

6.1.4 YcTpoiicTBa ANa Hanbl1eHNS

Mcnonb3yoT yCTPOMCTBO A5 MOHHOTO HaMblIeHWA WK BaKyyMHbIA ncnaputenb 415 NOKPbITUA Npoobl
30/10TOM WK Yriepoaom

6.2 O6GopypoBaHuWe n MaTepuansl AN aHanusa

6.2.1 CKaHuUpyLWNiA 3NeKTPOHHbIA MUKPOCKON C YCKOPSAIOLLMM HanpsXeHnem

[Lna noacyeTa 1 naeHTUMKaLM BOIOKHUCTbLIX CTPYKTYP UCMNOMb3YIOT CKRHUPYIOLLMIA 3/1eKTPOHHBIA MU-
kpockon (C3M), ¢ ycKopsoLW M HanpshxeHreM, no kpaiHein mepe. 20 kB.

6.2.2 CKaHUpPYLWWiA 3NeKTPOHHbIA MUKPOCKON C PEHTFOHOCMEKTPasbHbIM aHann3aTopom

CkaHMpyIoLW Mt 3NeKTPOHHbIN Mukpockon (COM), o60pyA0oBaHHbIN PeHTreHOCNeKTPasibHbIM aHanm3aTo-
pOM Ha OCHOBe MeTofa 3HepreTUyecKkoin gucnepcun, No3BoNALWMIA A06UTbCA pa3pelleHns 6onee 170 aB
(FWHM) Ha nuke Mn-K (. 3hheKkTUBHOCTb OTAENbHOM koMBuHauun C3M 1 NonynpoBOAHMKOBOIO AaTtyvka
PEHTITEHOBCKOro U3/Ty4eHNs 3aBUCUT OT MHOTUX reoMeTpuyecknx draktopos. COOTBETCTBEHHO, HEO6XOAUMYIO
(akcnnyaTaunoHHy0) ahheKTUBHOCTL kKOMOMHaLMn COM 1 peHTreHOCNeKTpanbHOro aHanusaropa onpege-
NAT C TOYKN 3pEHNS WN3MEPEHHOW WHTEHCUBHOCTWM PEHTrEHOBCKOTO W3/Ty4eHWsl, NONYYEeHHOro OT BOJIOKOH
Xpu3oTuna WUpuHoi 0.2 MKM B paboumx yCnoBusX, MPUMeHAeMbIX BO BPeMs aHanusa. HekoTopble nosny-
NPOBOAHMNKOBbIE AATUMKA PEHTTEHOBCKOIO W3/lyYeHUs MeHee YyBCTBUTE/IbHbI B 06/1aCTU MasibiX 3HEpruii un
No3TOMy O6HapYyXeHWe HaTpusi B KPOKUAONWUTO ABNAETCS AOMOSHUTENbHbIM KpUTEpUeM 3KCnyaTauvoHHOM
ahpekTnBHOCTU. MpegnoytuTensHbiM aBnsetca UTW feTekTop (Y/bTPaTOHKOE OKHO UM 6e3 OKOH), HO ero
ncnonb3oBaHve He 06A3aTesIbHO, eCv aHan3 He BKIYaeT naeHTUdrKaLmio BONOKoH cZs 11. KombuHauums
WHCTPYMEHTOB [lO/KHA YA,0BNETBOPATL MUHUMabHbLIM TPE60BaHNSAM OTHOCUTETbHO BUAUMOCTI BOJIOKOH, Kak
YCTaHOBJ/IEHO B NMPUI0XeHUn B.

6.2.3 Npob6a Ana ucnbiTaHUA paspeleHns

Lna perynupoBaHus ycnosuii pabotel C3M Heobxoauma npoba A8 UCMbITaHUs, B KOTOPOW ocaxaeHbl
BOJIOKHA XpU30TWNa LUMPUHOW, paBHON nnan meHee 0.2 MKM.

6.2.4 MNpoba Ana ucnbiTaHNA KanMGPOBKN yBENNYEHUS

[nsa kannbposku yesenuueHns COM Heobxoguma npoba ana ucnbitaHns. MNMpumepom npobbl, COOTBET-
cTByloLleil TpeboBaHUsAM, ABASETCA cTaHAApT no yBenmueHnto SRM484C (HaumoHanbHOro MHCTUTYTa CTaH-
fapTtoB u TexHonoruii CLUA).
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7 OT60p Npo6

7.1 MnaHnpoBaHMe N3MepPEHU

B 60/bLUMHCTBE CTpaH OLEHKa PUCKOB OT COAEpXaHWs BOJIOKOH acbecTa B BO3yXe 3aMKHYTbIX NoMe-
LLIeHNIA OCHOBaHa Ha onpefenieHnn YpoBHS BO3AeincTBuA. Takum o6pa3om, onpegeneHne acbecrta B oceBLUE
nbIIY MOXET HOCWUTb XapakTep AOMNOSHEHWS, HanpuMep BbIsB/IEHWE pacnpoCcTpaHeHus 3arpsasHeHus acbe-
cToM. MnaHupoBaHWe W3MEepPEHUS AO/MKHO ObiTb COrNacoBaHO C MOCTaB/IEHHONM 3ajaudeli. Mnowaab uccne-
Ayemoli npo6bl Mana no CpaBHEHUIO CO BCEW MOBEPXHOCTbIO, KOTOPYH HEO6X0AMMO OueHWUTb. MNnaH oT6opa
npoo6, BK/OYaLWMIi KOIMUYECTBO U pacnpedeneHne Npo6ooT60PHbIX 061acTel, COCTaBNASIOT Tak. YTOObI MUHU-
MU3MPOBaTb CTATUCTUYECKYH HEOMpPeAeNeHHOCTb KOHEYHOrO pe3ynbTata. Tpebyemas TOUYHOCTb onpeaenser
KO/IM4ecTBO OoTOMpaemMbix Npob. Ecnm Heobxoaumo cpaBHUTL cofdepxaHne acbecta Ha ABYX pPas/iMyHbIX No-
BEPXHOCTAX. TO MPOBOAAT CTATUCTUYECKNE UCTbITAHUS.

Mpu NNaHMpoBaHUN U3MEPEHNUIA YUUTHIBAKOT BCE BO3MOXHbIE JaHHbIe (Takue Kak U3BECTHbIe NCTOYHUKN
3arps3HeHnii nnm pesynbTaTbl U3MEpPeHuii Bo3ayxa). B aTn gaHHble BXoAAT, B TOM Yucne, BCe U3BECTHbIE UC-
nonb3yemble acbectocofepxalime MmaTepvasbl U NPUPoAa UccneayemMoil NoBePXHOCTY.

Kpome TOro npu njiaHMpoBaHWM U3MEPEHUI MPUHMMAKT BO BHMMaHWE TOT DakT, YTO TOJCTbINA CroW
NbIIN HE MOXET 6bITb KO/IMYECTBEHHO OLIEHEH, Kak yka3aHo B 8.2.1 n 8.2.2.1. 310 MOXeT notpeboBartb uc-
Nno/Ib30BaHUSA pas3IMYHbIX METOAMK 0TH6opa Npo6 unyM NpPMBECTU K HE0H6XOAUMOCTU OTOUPATL NPOBY Kak NpPody
nopoLuKa.

Ha ocaxgeHue nbinu BAMAET MHOXeCTBO pakTopoB. OAHUM M3 HUX ABMSIETCS YacTtoTa ybopku uccneay-
eMoli NoBepxHOCTU. Takxe cnefyeT paccCMOTPeTh pas/iMyHble BAMsALWMe hakTopbl, TakMe Kak NoioXeHne no-
BEPXHOCTU B MPOCTPAHCTBE, ABMXEHME BO3yXa B UCC/IefyeMoi o6nacTu u apyrue hakTopbl, He YNOMSHYTbIe
B 3TOM pasZesie, KOTopble MOTyT ObITb BaXHbI /151 OLLEHKM pe3yfbTaTa, 1 NpyY He06X0AMMOCTMN 3adhNKCMpOBaTh
X B NpoToKone oTbopa npob.

7.2 Llenn nsmepeHns n mecto otéopa npob

Kak yxe roBopuioch Bbille, Lesn M3MEPEHNS 3a4acTylo ABMAIOTCA YacTblo NIaHMPOBaHNSA U BbINOJHE-
HUS paboT No yaneHuio acbecTta, HO M3MepPEeHUs Takke MOryT NpeacTaBnsATb UHTEpec ANS LOKYMEHTUPO-
BaHWS TeKyLLero nonoxeHus aen. OnpegeneHve B OCEBLUEH MblIN UCKYCCTBEHHbIX CTEKMOBUAHbIX BOSIOKOH
(NCB) Takke MOXeT 6bITb HaCTbIO eI U3MEPEHNIA, €C/IM B NpoLecce CTPOMTebCTBA, Hanpumep, nocTynawT
anobbl Ha pasgpaxeHue Koxu, KOTopoe 06bIYHO BO3HUKAET NPV Ha/IMYUN B BO3A4YXE OTHOCUTENIbHO TOJCTbIX
BOJIOKOH. OnpegeneHne cofepXaHus HeopraHU4ecknx BOJSIOKOH (ac6ecT, VICB) B mpobax oceBlieli Nbiiu,
rnaBHbIM 06pa3om, OTBeYaeT Ha crefytoLlue BOnpochl:

- MpucyTCTBYIOT NN HEopraHMyeckue BOMOKHA Nbiain (ac6ecT/VICB) B KOHKPETHOM MeCTOMNOI0XKEHUN?

- Kak BenMko cofiepxaHue yCTaHOB/IEHHbIX BO/IOKHUCTbLIX CTPYKTYP Ha eAvMHULY niolamn?

- Hackonbko 60/bLIy0 061acTb 3arpsA3HeHns cnegyeT oxuaarb?

- KakoB pa3mep o6nactu, B KOTopoii TpebyeTcsi npoBegeHne y6opku?

M3mepeHnst Takke 3aBUCAT OT 060py0BaHNSA U NIaHNPYEMbIX M3MEHEHUWI B HEM. [locne ycTaHOBNEHUS
Lenn n3MepeHunii onpegensoT y4acTKM U KOJIMYecTBO Tovek oTbopa npob. B pesynbTate MOryT BO3HUKHYTb
060T0ﬂTEﬂbCTBa, npu KOTOPbIX I'Ip06bl 0T6I/IpaPOT He TOJIbKO Ha roOpuU30OHTaslIbHbIX, HO N Ha BEPTUKa/IbHbIX MO-
BepxHocTaX. Mpun aHanu3e pesynbTaToB A0/MKHA OblThb pacCMOTPEHA pasHuLa B XapakTepe OCEeBLUMX YacTull
B Npo6ax, B3ATbIX HA FOPU30HTa/IbHbIX Y BEPTUKAJIbHBIX MOBEPXHOCTAX. STV pe3ynbTaTbl HEMb3S NPSAMO CpaBs-
HMBaTb 4pYr ¢ ApYroM. MNpobbl, 0TO6paHHbIE Ha BEPTUKANbHbIX MOBEPXHOCTAX, KaK NpasBuio, UMEKT MEHbLLUYIO
3arpy3sKy Kak BOJIOKHUCTbIMU, TakK ¥ HEBOSIOKHUCTbIMU YacTULaMu.

CnepyeT OTMETUTb, YTO NPOGLI, OTOGPAHHbIE C UCMO/Ib30BAHUEM JIUMKON NEHTbl, NMEKT HeBObLUO
pasmMep Mo CpaBHEHWIO C UCC/lefyeMOi 061acTbio 34aHust, U, Takum 06pa3om, 3T NPobbl He MOTyT 6bITb Npes-
CTaBUTE/IbHbIMU.

Llenn usmepeHus n cooTBeTCTBYyOLWME MecTa oTbopa npob npueefeHsb! B Tabnuue 1.
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Ta6nunya 1— Lenn nsmepeHus npu aHannse noBepXHOCTW NblAn

Uenb

1 NgeHTndumkauma ypoHa oT acbectoco-
Aepxatnx npoAyKToB B c/iyyae:

- HapyleHus 06paboTku;

- cNyyaiiHbIX NPOWCLIECTBWA, Hanpumep,
B pesynibTaTe Naoxoi norofsl Unu noxapa

2 AHanus 3arpsisHeHuWs BOSIOKHamy ac-
6ecta. Hanpumep nepef CHOCOM, PEKOH-
CTPYKUWEW. B 4YaCTHOCTU, OTHOCUTE/IbHO
BbIMONIHEHHbIX paboT B 06nacTsx, rge He
NpOBOANUTCS HUKAKON AesATeNbHOCTN

3 Jlokanusauus 3arpsi3HeHHoit obnacTn

4 OnpepgeneHne BO3MOXHOIO HEBUAWUMO-
o rnasy 3arps3HeHust NpoAyKUMW BOJIOK-
Hamu acéecta unu cogepxauieii acéect
NPOAYKUMN, YCTAHOB/IEHHOW B CKPbITHIX
mecTax

5 TlpoBepka 4YUCTOTbl MOBEPXHOCTU Me-
6enn. TeXHUKN, BEHTUAALMOHHBIX CUCTEM
(eAnHMLbl OTpULATENbHOTO AAaB/eHUs ”
T.M. NOC/e YMeHbLUEHNS)

6 OueHka B o6nacTax, rae paHee UCNoMb-
30Basics acbecT, Hanpumep, B habpuyHbIX
Luexax W Ha NpPou3BOACTBEHHbIX NaoLiag-
Kax. rae o06bl4HO ucnofnb3oBanacb WAW
npoussoAnnacb Npoaykuus ¢ acbectom

7 PacnpocTpaHeHne acbecta unm ac6e-
CTOCOAEpPXalyMX YacTul, Ha OTKPbITOM
BO3JyXe.

Mocne noxapos, B3pbIBOB WU APYTUX Bbl-
6poCoB NblNKn, coaepxallei acbect

MecTo oT60pa npob6

MOBEPXHOCTH, KOTOPbIE BbIIN OUMLLEHbI HE-
334010 0 Co6bITUA

MoBepxHOCTW, BU3yaslbHO MOKPbITbIE Mbi-
Nblo. ocepaBlueli B Te4eHWe A0Nroro nepu-
ofla BpeMeHn (BO Bpems CTPOWUTENbCTBA,
NpoOUCLLIECTBUI, O06LIYHOrO MO/b30BAHUA
34aHnem):

- nopA nnaBatoLwein CTAXKON:

- B MOMbIX NPOCTPaHCTBAaX B CTEHAxX W HU-
Lwax;

- B HaBECHbIX MOTOJIKAX;

- B 06nacTu MHCTaNnAunii;

- 0CO6EHHO Ha JNEeKTpNn4ecKnx Kabensx,
MeTanIn4yecknx MNOBEPXHOCTAX, NIUcTtax wu
APYyrnx rnagknx noBepxHOCTAX, Korga npu-
MeHeHue CBA3aHO C 3/IeKTpocTaTuyeckummn
3apagamu

B waxmaTHoM nopsagke.
B nomeleHunsx, pacrnonoxeHHbIX psgoM C

nopaXeHHOW 3arpsa3HeHnem nNpoaykuven

B 60s1ee cTapbiX CN0sIX NbliY, HaAeHHbIX B
HEOUULLEHHbIX 06/1aCTSIX, KOTOPbIE Onpeae-
NAT «UCTOPUIO» 34aHUS, HANpuMep:

Ha paguartopax oTonsieHusa unm sa HUMu,

B BEHTU/ISILLMOHHbIX KaHanax;
- B BEPXHeli YacTy BCTPOEHHBIX LUKaOB;

Ha NOAOKOHHUKaXx:

Ha OMOPHbIX 6ankax:

- Ha MexaHW4yeckom 060pyAOBaHUM Ha Bbl-
coTe,

- B Nepeo60opy0BaHHbIX OTBEPCTUSX

B MecTax ¢ npu3Hakamu 0CTaTOUYHON NbIIN.

B npefcTaBUTENBHOM OYMLLEHHOM MeCTe,
npu Heo6XxoANMOCTH

Crapas ocesLias nbinb.
TpeLnHbl UM OTBEPCTUSA B NOAY.
oA Nor.om M HaCTEHHbLIMU MOKPbLITUAMU.

Ha MexaHu4YeckoM 06OpYyA0BaHUM Ha Bbl-
COTe. HanpuMep Ha pefibcax MogbEMHOTO
KpaHa

Tpacca.
3aneyaTtaHHble NOBEPXHOCTY.
Moaxopasimne NoBEPXHOCTU pacTeHuii

KommeHTapuu

Mpn HeoGxogumMoOCTM B
3[,@HM NPOBOAAT aHanu3
npo6 n3 ob6bnacteli, 3apa-
Hee He OUMLLEHHbIX nepej
BOCCTaHOB/IEHNEM

B aTtom cnyuyaB Heobxoau-
MO yuuTbIBaTb ABWKEHUE
BO34yXa

Mpu HeobxoaMmMocTM npo-
6a f0MKHa 6bITb 0OTOOPaHa
KaKk npo6a nopowka (cMm.
npunoxeHune D)
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7.3 Konwn4yecTtBo npob

MpegnoyTnTeNbHO OpraHM3oBaTb M3MEPEHNA Tak. YTOObl GbiN0 0TO6PaHO 60osblUee KONNYecTBO Npoob,
4YeM B KOHEYHOM WTOre Heo6XxoAMMO ANsi aHanm3a. B aToM cnyyae B Ha/IMUMU OCTaHYTCA AOMNOMHUTE bHbIE
npo6bl ANA aHannsa, KoTopble MOryT 6biTb MCNOMb30BaHbI AN NONYYEHUS HENPeAYCMOTPEHHbIX paHee AaH-
HbIX WX KOrAa BO3HWKAET COMHEHWe B OTHOLUEHUWU NpeAcTaBUTeNbHOCTM Npob. Takoi noaxon BnosHe [0-
nyCcTMM. MOCKOMIbKY A/ 0T6opa nNpob TpebyeTcs MUHUMYM YCUAWIA, MO CPABHEHWIO C MPOBEAEHNEM aHaIn3a.
HenpoaHanusnpoBaHHble Npo6bl cnegyeT XpaHUTb Kak 3aapXvMBMPOBaHHbIe NPO6bI. KONMYeCcTBO KOHTaKTHbIX
npo6, kKoTopoe Heo6X0AMMO 0TO6paTh, 3aBUCUT OT LEenn namepeHus. Ecnm obnacte oT6opa Npob BrIOYaET,
Hanpumep, 061acTu, OUMLLEHHbIE B pamMkax Mep Mo NpefoTBpaLLeHNI0 3arpsis3HEHUs], TO KOJIMYECTBO KOHTAKT-
HbIX NPO6 B 3TOM Cny4Yae 60nblle ¥ pacnpegeneHne nx B NPOCTpaHCTBE LUMpe, YeM KOIMYECTBO M pacnpege-
neHne nNpob Npu BbIGOPOYHOM UCMbITAHWUN NPO6 A5 OLEeHKN npoLeayp 06bIYHON OUYNCTKN.

3arpsisHeHne NOBEPXHOCTU TBEPALIMU YaCTULAMU 06bIYHO HE OAHOPOAHO. B YaCTHOCTW, €cn UCTOYHUK
3arpsA3HeHnsa BOJIOKHAMMW HaxoAMTCA Henoganeky, TO B 3aBUCUMMOCTU OT pPacCTOAHUS, HanpaBieHns BO3ayLu-
HbIX MOTOKOB U pa3Mepa BblAeNAeMblX YacTul, cnefyeT OxXuaaTb COBEPLUEHHO pas3/IM4yHOro oceAaHnsa vactul,.
MpUMeHNTENbHO K MOCTaBNEHHOM Lenun ANs OLEeHKN CUTyauun Heo6XoAuMO pasiniHoe KoMm4ecTBo npob (cm.
Tabnmua 1).

Yncno npob 3aBMCUT cpeayn MPOYero oT aHaIn3nMpyemoli NoBepxHocTu. B Tabnmue 2 nepeyncneHo mMu-
HYMasibHOEe KO/IMYecTBO Npo6, KOoTopble cedyeT oTobpaTh B MOMELLEHNN B 3aBUCUMOCTHM OT €ro n/oLiaju.

Ta6nunya 2 — MuUHMUManbHOE KONNYECTBO |'|p06 Ha eanHuly npocTtpaHcTBa B 3aBUCMMOCTM OT njiowaau nomMeweHns

Mnowapgb, M2 MuHMManbHOe Konn4yecTBO Npo6
meHee 30 3
ot 30 go 100 5
ot 100 go 500 7
or 500 go 1000 10
6onee 1000 6onee 10

NMpuMmeuyaHne — CoOrnacHo JaHHbIM [7] KONMYECTBO NPOG, HEOGXOAUMBIX A1 CPABHEHUS ABYX CPej Kak dyHK-
LMW NPEANoNaraeMoro pasinyms B 3arpsi3HEHNI MOBEPXHOCTM, BbIUUC/IAIOT HA CTATUCTUYECKON OCHOBE

7.4 Tpe6oBaHMA K NPO6GOOTOOPHO NOBEPXHOCTH

OT60p NPO6 NPOBOAAT TO/ILKO Ha CYXOi MOBEPXHOCTU. Bo Bpemsi 0T60pa npob obecneynBaloT Takue yc-
noBus. 4To6bl NPO6GOOTEOPHANA cpefa conpukacanach ¢ NOBEPXHOCTLIO BCell cBOel nnowaabio. Takoi metos
NPUMEHSIIOT TO/IbKO HA OTHOCWUTE/ILHO POBHOW MOBEPXHOCTU, OCOGEHHO NPY NCNO/Ib30BAHUN XECTKOI NnnKoli
cpefbl (Hanpumep, yriepogHble Npoknagky Ha gepxartene gnas npo6 COM). Mpu oT60pe Npobd C NOBEPXHO-
cTeli CTpouTeNbHbIX cped, Takux Kak 6eToH, Ha ydacTke oT60pa NPo6 MOryT okasaTbCsa Nopbl UK nonoctu. Mo
Mepe BO3MOXHOCTeW ux crenyeT nsberatb. LepoxoBaTble NOBEPXHOCTU MeHbLUE NOAXOANAT AN oT6opa Npob
AOaHHbIM METOA0M.

7.5 MeToguka oT6opa npob

7.5.1 Pa3mep npo6sl

Mpo600TH60PHOI cpeaol AoMKHA ObITb MOKPbITA 06/1aCTb, NO KpaliHen Mepe. 1 cmM2. He06X04MMO UMETL
BO3MOXHOCTb NOArOTOBUTL BCHO JINMKYIO MOBEPXHOCTb, 3arpyXXeHHyto TBEPAbIMW YacTuuamu, AN nccneposa-
Hua COM.

7.5.2 MeTopguka

7.5.2.1 HeBuaumsblii rnasy uam TOHKWIA CNOWA NblAn

[na aHanusa ocesLeli Nbiin NPo600TOOPHYI0 Cpeay NNMKOL CTOPOHOW BHU3 NMPYXMMAIOT K MecTy 0T60-
pa npo6 u 3aTeM akkypaTHO oTAe AT, [na obecneyeHns YeTKOro ConocTaBNeHNsl ToHek 0Toopa Npob kaxaas
npo6ooT6opHasa cpefa MOXeT ObiTb UCMO/SIb30BaHa Ha MecTe oT6opa Npob ToNbko oAuH pas. Mpu oTbope
KOHTaKTHbIX NPo6 cnegyeT usberatb NPoAaBNNBalOWMX ABWKEHNI. Ecnn B kauecTBe Npob0o0T60PHON cpefbl
MCNO/b3YIOT /INNKYIO NIEHTY, TO OT Py/1I0Ha OTPe3atoT NOsI0CKY A/IMHON Npnbnn3ntensHo 5 cm. Mocne yganexHus
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3aLUMTHOrO C/I051 C JIEHTBI MOJIOCKY NMPUXKMMAtOT K TOUKe oTGopa Npob v 3aTtemM oTAEeNAT ee. B TeueHne Bcero
oT6opa nNpob co6/04alT OCTOPOXKHOCTL U CNeAAT 3a TeM. YTOBbl MNKas neHTa He gedopMmpoBanach.

3arem nosocky NoMeLLalT B KOHTeHep A5 TpaHCnopTMpoBaHus. [lokasaHo, YTo AN aTUX uenen nog-
XOAMUT NPO3payHblii KPYr/blii KOHTEHEP AMaMEeTPOM NpuGaM3UTENbHO 70 MM K BbICOTON, NO KpaliHeli mepe,
10 mm. Monocky NpuKNenBalT Ha AHO KOHTelHepa, COrHyB fiBa KOHLa Tak, 4Tobbl 06n1acTb oT6opa Npob Ha-
xogunacb BBepxy. Takum 06pasom, IEHTY NPUKIENBAIOT Tak. YTO He MPOMNCXOANT HUKAKMX KOHTAKTOB C KpbILL-
KOW koHTeliHepa. Mpu MCnoNb30BaHWK YIepPoaHbIX NPOKNaA0K Ha noAcTaBke A5 Npo6, TpaHCNOPTUPOBaHWe
nydlle NpoBoAMTb B OAHOM U3 TPAHCMOPTHBIX KOHTEHEPOB, NpeanaraemMbix u3rotosutenem. Nogcrasky Ans
npo6 06bIYHO YMKCUPYIOT Ha IHE KOHTEelHepa, KOTOpbIi 3aTeM 3aKpblBalT NPO3PaYHOl KPbILKONA B Ka4ecTBe
BEPXHEro 3alMTHOTO MOKPbITUSI.

Bo Bpemsa TpaHcnopTupoBaHusi Npo6 cobniofaloT OCTOPOXHOCTb U CNeasaT 3a TeM. 4To6bl He NPOoUCXo-
AWI0 HUKaKMX U3MEHEeHWn B Npobe 3a cyeT ee KOHTaKTa C TPaHCNOPTHLIM KOHTEiHEPOM.

Lpyroii cnoco6 TpaHCNopTMPOBaHWA MpeanonaraeT repMmeTusaumio Npobbl B nakeTe, COCTOSLLEM W3
[ABYX pas3fMyHbIX coCcTaBnsllWmX. Hanpumep, ogHa CTOpoHa MMeeT NUNKMIA CNOoi, a BTopas cocTasnsioLias
npeacTaBnseT coboit bymary ¢ nonnMMepHbIM NOKpbITMEM (6e3 nunkoro cnost). Obe cocTtaBnswoLWMe No pasve-
PY 4O/MKHbI BbITb 3HAUNTE/ILHO 60/bLLE, YeM cama Mnkas neHTa. Mpo6ooT6OPHY NEHTY ¢ 0TOGPaHHOR Npo-
60li pasmeLLaloT B nakeTe Tak. 4TOGbI MNKas CTOPOHA IeHTbl conpuKacanach C HeNWMNKOV CTOPOHONM nakeTa ¢
noNMMepHbIM NOKpPbITUEM. MNakeT BNOCNeACTBUM 3aKpbIBAOT, NPMXaB CTOPOHbI APYT K Apyry. Mpu nposeAeHWm
3TOl Npoueaypbl cnefyeT y6eanTbCs, YTO K CTOPOHE C NOSIMMEPHbLIM MOKPLITUEM He NPWANMN/IO HUKAKOW 3Ha-
YMMOIF YacTu Cnos MbiNK ANA aHannsa ¢ NPO600TOOPHON NEHTHI.

Mpo6bl [O0MKHBI ObITh YETKO NPOMAPKMPOBaHbl NM60 HEeNoCpPeACTBEHHO Ha KOHTelHepe, 60 C NCNob-
30BaHMEM Hak/eikn Ha HeM. Hagnucb fomxHa 6biTb CTOVKONM (BOA4OCTOIKOM).

7.5.2.2 Bonee NNOTHbIE C/I0N NbIU

UTobbl onpefenvTb cofepxaHue BOJIOKOH B 60/1ee NOTHbIX CNOSX MblN 1 3adhukcmpoBaTb ocefaHne
nbli B TEYEHME [OJITOT0 BPEMEHU, HEOBXOAUM ApYroil metop oT6opa npob. A8 aHanusa, yutobbl 3aperu-
CTpMpOBaTb CMOW NbIAN NOMHOCTbIO, HEO6XOAUM MHOTFOKPaTHbI 0T60P NPO6 C NMOMOLLbLIO NNMKONM cpeapl. Ko-
NIMYecTBO NPOo6 ONpeaenstoT, OPUEHTUPYSACH Ha TOLWMUHY cnos nbinn. OT60p NPo6 NPOBOAAT B OfHONM U TOW
e TOUKe HeOAHOKpPaTHO, NoKa BCS Mblfb He ByaeT oTo6paHa. Kaxablii o6pasel, cpebl Ha TOYke oT6opa Npoo6
[O/MKEH 6bITb MCNOb30BaH TO/IbKO OAMH Pas.

7.6 TpoTokon otbopa npo6

[LeTanbHo 3anvcbiBaloT MHhOPMaLMo 0 Kaxaol Npo6e 1 BKIOYaOT B Hee. No KpaiiHeli mepe, cnepyio-
wee:
1) MapKnpoBKy Mpoo6bl;
2) TOYHOE onucaHue TOYKM 0TOOopa AN Kaxoi Npoosl;
- 3aaHue;
- MomelleHue 1 pasmep nomeleHns (obwas nnowaab);
- MONOXeHne B NOMeLeHUn (ropu3oHTalbHoe/BepTUKabHOE);
- TUN NOBEPXHOCTW (MaTepuan, CTPyKTypa).
Ecnu aToli nHchopmaummn HeOCTATOUYHO, TO OKYMEHTUPYIOT AeTann npobbl, COCTAaBAAIOT AONO/HUTEb-
Hyl0 Anarpammy, genatoT doTorpaduy Uam NOMeTKM Ha CTPOUTENIbHOM MaHe.
Kpome Toro, 3anucbiBatoT:
- paty otbopa npob;
- ®.1.0. coTpyaHuKa, NpoBOAMBLLETO 0TOOP NPO6:
- uenb u3MepeHuns (HanpumMep, B COOTBETCTBUM € Tabnuueli 1);
- obocHoBaHue Bbibopa ToUkM(ek) oT6opa npob.
Ecnu gna npobbl focTynHa Apyras BaxHas MHopMaums, TO ee Takke JOKYMEHTUPYKT B MPOToKo/e
oT60pa npob.
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OT60p NPo6 B COOTBETCTBUUN C HACTOALLMM CTaHAAPTOM

[Nata ®.1.0.

3paHve

Lienb nsmepexus

KonnyectBo npo6/o603HaveHne Touka oT60pa Npob
MonoxeHue (rop./sep.) Tun NoBepXHOCTK
Momelyexne Mnowagb nomeLeHuns
Kapta d Avnarpamma 3 doTorpacus

Lpyras nHopmaums (HanpumMep, NprMyrHa BbIGopa TOUYkM 0T60pa NPo6)

PucyHok 1 — Mpumep npoTokona ot6opa npo6

8 AHanu3 c ucnonb3oBaHnem C3OM

8.1 HacTtpoliika napameTpoB C3M

8.1.1 YBenunuyeHvne n yckopsaLwee HanpsaxxeHue

MofcyeT BO/IOKHUCTbLIX CTPYKTYP NMPOBOAAT NMPU ABYX PA3NNYHbLIX YBEIMYEHUAX. MEHbLUUM YBEIMYEHNEM
ABNSAETCA yBenmyeHve B AnanasoHe ot 300-kpaTHoro Ao 400-kpatHOro. bonblwnMm yBennveHnem siBnsiercs
1000-kpaTHOE.

Ana naentndvkaummn metogom 3PCA B 3aBUCMMOCTM OT LUMPUHBLI CTPYKTYPbl MOXET ObiTb Heo6xoau-
MO ncnonb3oBaHne 6onee BbicoKoe yBennueHve (5000-kpaTtHoe wan Bbille). YCKOpsiolee HanpskeHve ans
C3M u ana nofcyeta, 1 Ana onpepeneHns ¢ ncnonb3osaHnem 3APCA coctasnset 15 unun 20 kB.

HacTpaveatloT COM Takum 06pa3oM, YTOObI BOMOKHA C WMPUHOW NpubansutensHo 0.2 MKM Nerko onpe-
fenanucbk npu 1000-kpaTHOM yBeIMYeHUn (CM. NpunoxeHune B).

Mpu noacueTe cTpyKTyp acbecTa npoby He crnefyeT HAKNOHATL Ha yron 6onee 20e.

8.2 MeToguka

8.2.1 NMoarotoBka Npo6

Ha nepsom aTane uccnegytoT 4yacTb NPO600TOOPHON NNMKON NEHTbI, 3arpyXeHHOW TBepAbiMK YacTuLa-
MW nof CTePeoMUKPOCKONOM AN OnpeAeneHns cTeneHn 0gHOPOAHOCTY Npo6bl. BbibupaloT cekuuo AnHONM,
no KpaiiHei mepe. 1cM. npu HeO6XOAMMOCTM NOAPE3aK0T CNeLnanbHbIMN HOXHULLAMU U NPUKPENASAIOT K NOAFo-
TOB/IEHHOMY iepxaTesto. B 3aBMCUMOCTY OT Lenn n3MepeHnst NpoBOAAT NnasmMeHHoe Tpas/ieHne npobsl Ans
yfaaneHus niobbix opraHMyecknx maTepuanos. B Takmx ciydasx Npody MOKpbIBAOT 30/10TOM WM YINIEPOAOM.

NMpumeuyaHue — Mpu NOKPLITUM NPO6 YIIEPOLOM UM 30/10TOM C/edyeT 06paTUTb BHUMAaHWE Ha TO. UToGbI He
HarpeTb UX A0 TemnepaTtypbl NAaBAEHUsi CaMOi NIUNKOKA NeHTbl. Mocne NoKpPbITUS Ha NOBEPXHOCTUM MOXET YAaCTUUHO Ha-
6n110A4aTbCst 06pasoBaHne kpaketopa (BOMOCHbLIX TPELUVH). STO MOXET 3aTPYAHSATb aHaNN3, HO 06bIYHO HE MMeEeT 0CO6O0ro
3HAYEHUS!, MOCKOMLKY IMNKUIA CMIOM NPU Neperpese 3aMeTHO He U3MEHSIETCS.

8.2.2 NiccnepoBaHno ¢ ucnosbiosaHnem COM

8.2.2.1 Viccnepgyemas nnowasb ot6opa npob

B nepsyto oyepefb Ha Hannyne BOMOKHUCTLIX CTPYKTYp nNpu 6onee HU3KoM ysenuyeHumn (ot 300-kpart-
Horo g0 400-kpaTHOro) uccneaytoT, no kpaliHeli mepe. 10 MM2 NOBEPXHOCTW NPo6bLI (He MeHee 25 0630pHbIX
nonei). Bnocneactsmm. 1 MM2 NnoBepXHOCTM Npo6bl aHann3mpytoT npu 1000-kpaTHOM yBenMYeHUn. AHanus
MOXeT ObITb 3aBepLUeH, ecnu 6binn 06HapyxeHbl 60 B3BELLEHHbIX BOSIOKHUCTbIX CTPYKTYP (cM. pa3gen 9). Bo-
NIOKHWUCTbIE CTPYKTYPbl, OGHAPYXeHHble NMpU 60/1ee BbICOKOM YBENMYEHUM U CTPYKTYPbl MeHee 5 MKM B A/InHe,
He nogcuuTbiBatoT. iccnegyemble 06nactn nsobpaxkeHnsa foMkHbI 6bITb 0TO6PaHbl B NPOM3BOLHOM NOpsiAKe
Ha BCeli MOBEPXHOCTW KOHTaKTHOW Npobbl (Mpubnm3ntensHo 1 cm2), nsberas Npu aTOM Ha/I0XeHUs obnacTteil.

8.2.2.2 MNpaBuna nogcyeTta BOMOKHUCTLIX CTPYKTYP

- Bce BOJIOKHWCTbIE CTPYKTYPbI, cofepxalime BUAMMble BOMOKHA Mckomoro Tuna (ac6ect mnam UCB).
NOACYUMTBLIBAIOT W pa3fensioT Ha YeTbipe KaTeropun — OoTAe/bHble BOIOKHA, NYy4YOK BOJIOKOH, CrpynnupoBaH-
Hble BOJIOKHA UM MaTpula BOSIOKOH (CM. pasgen 3).

- Ecnv BONokHWUCTas CTPYKTypa NokpbiBaeT 60/1ee 0A4HOV BOCbMOW 061aCT M306paXKeHns, TO 3TO AOJIXK-
HO 6bITb OTMEYeHO B hopMme A8 nofAcyeTa BOOKOH.

- Bce BOMOKHUCTbIE CTPYKTYpPbI, BbIXOAsLME 3a 06/1aCTb M306pakeHUs], NOACUUTLIBAIOT.
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MpumeyaHne — MoxeT 6bITb OnpefeneH pasmep (4AMHa/WMpUHA) NOACUUTbIBAEMbIX (aCO6eCTOBbIX) CTPYKTYP,
HO 3TO He ABNAeTCs 065A3aTeNbHO 3ajayei.

CrpynnupoBaH!».*; BCTKMA TK>«pbleaH>Lue 6¢nee oAnoi

Crpynampnnaum|.k! Noooob! o~
py P! l BoCbMOW C/naCTY woCpaxeMMH

PucyHox 2 — HecKkonbKo NpuMepoB NpUMeEHeHUsa npasu/ no nofcyeTy BOSIOKOH
10
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8.3 Knaccugukaums BONOKOH ¢ ncnonb3osaHnem 3J4PCA

8.3.1 O6uime KpuTepumn knaccudukayum

BonokHa knaccuguumpytoT nocpeacTBoM cnektpoB 34PCA. Bo-nepBbiX, BbIMMCASOT BbICOTY Nuka P 1
dhoHOBbI ypoBEHb B ¢ ncnonb3oBaHneM OTHOLEHUS:

(P +B)1B 1 3aTeM OTHOCAT NOJly4EHHOE 3HAYEHME K OAHON N3 TpeX KaTeropuii:

- kateropusa A: (P + B)JBr 4:

- kateropusa B: 2 S(P ¢ B)1B <4; .

- kaTeropus C: (P ¢ B)1B <2 1 601bLUIMHCTBO 06HapyXeHHbIX (P >3i/B).

Ecnn npu paccmMOTpeHnn 3/1IEMEeHTOB TOJIbKO C aTOMHbIM HOMepom Z 1 11 (T. e. HauuHas ¢ HaTpus Na)
cnekTp 3APCA cogepXuT curHansl kateropuii A n B. To BONokHa knaccnumumpyoT kak HeopraHmyeckne Bo-
JTI0KHa.

MpumeuyaHue — Yucna, NpuBeAeHHble Bbille AN OTHOWeHWs (P + ByB, 3aBUCAT OT 3HEPreTUYeckKoil paspe-
Wwatolleit cnocobHocTH feTekTopa. Mpu paspelaioleil cnoco6HOCTM 130 3B Ny MeHbLIe NpU OTHECEHUN K KAaKOi-1n6o
KaTeropu MOXHO MUCMO/b30BaTh 3HaYeHne 6 BMecTo 4 U 3HauyeHue 3 BMecTo 2.

KpuTepuun, npmBegeHHble B TabuLe 3. 0THOCATCS K MHTepnpeTaLnmn cnekTpoB. Ha ocHoBe 3TuX KpuTe-
pveB MOXHO PasfiMunTb TOMIbKO CUSTMKATHbIE BOJIOKHA CO CMEeKTpaMmu NofoGHbIMU XpU30THaYy Uan amdmeony
U Apyrve ynoMsiHyTble KNacchl BOJTOKOH.

Tabnunua 3 — KpuTepuu gna uutepnpetaymm cnektpos 34PC
Knacc oonokou Kputepuii

Xpusotunn3 Mvikn marina Mg v kpemHusa Si: kateropuss A unu B

Mukn xenesa Fe. mapranua Mn n aniomuHua Al: kateropus C
(BO3MOXHO Hanmyue JOMNOJIHUTENbHLIX NMUKOB B 3aBUCUMOCTMN OT
NPUCOEANHEHHbIX WU COCEAHUX BELLeCTB, Hanpumep Kanbuus
Ca. xnopa ClI)

AMAN60bHBIA acbecT (amMosunT, KPOKMAOANT)*S Mukn Si n Fe: kateropusa A unn B

Mukn Mn, Mg 1 Na: Bo3moxHa kateropus C
(BO3MOXHO Ha/inyne JOMOJTHUTENbHLIX MUKOB B 3aBUCUMOCTU OT
NprUCcoeAnHEHHbIX AN COCeAHNX BellecTs, HanpumMep Ca. Cl)

Cynbhat kanbumns (runc) MpucyTcTBYIOT pasnuuumele nukn Ca u cepbl S
(BO3MOXHO Hanuune [ONOJIHUTENbHbIX MUKOB, €CAu 4uctota
cynbgaTa KanbLua oTaMyaeTca oT knacca YACTOTbl X.4.)

[pyrne HeopraHuyeckne BOJIOKHA BonokHa co CnekTpoM, KOTOpbIA He Y40BNETBOPSIET BblLEynoms-
HYTbIM KPUTEPUSIM, HO COAEPXMWT, MO KpaiHel mMepe, OAUH MUK
anemeHTa kateropuv A unu B. y kotoporoZr 11

OpraHuyeckne BOMOKHA BosiokHa cO cnekTpom, He cogepXalium MUKU 3M1EMEHTOB KaTe-
ropuv A unu B. y koTopbix Z 1 11

adToMy Tpe6GoBaHUIo TakKe COOTBETCTBYIOT aM(p160/10BbINi ac6ecT Tuna aHTOUAINT U BOSTOKHA Tasibka, KOTO-
pble. 0fHaKo, /IeTKO OT/IMYUTL OT XPM30TUIa No UX Gosiee HU3KOMY OTHOLWeEHUo Mg/Si.

b Ecnv B npo6e npucyTcTByeT cogepxawuii Ca amn6010BbIii ac6ecT Tuna akTUHOMTa U TPeEMONNTa, To cre-
AyeT OTMeTUTb, 4To Nuk Ca fo/mKeH onpeAeneHHO HaxoAUTbCA B kateropun A uan B n uto nuk Mg (TpemonuT) moxet
BO3HWKHYTb B AOMNOJIHEHWE WU BMECTO nuka Fe (axTMHONMT). Ecnu npucyTcTByeT aHTOUANNT, TO B Cllyyae ero Ha-
cbileHHol Ma moaudukaumm no kareropun A unu B B cnekTpe fo/mkeH HabnogaTtbes nuk gna Si n Mg. Fe Torga
NPOsIBNIAETCS TO/IbKO Kak BCMOMoraTesibHblli KOMNOHEHT. HabnoaalT yMeHblUeHVe cogepXxannsa Mg no mepe Toro, Kak
cogepxaHue Fe ysenuunsaetcsi. CnefyeT oTMeTUTb, YToamdunb6on0Bbie Mmogudukaumm acbecta — TPEMOIUT, aKTUHO-
NNT 1 aHTOUANNT, B NPOMbILIIEHHBIX U3AEMUSX UCMONb3YIOT NINLLbL B HE3HAYUTE/IbHON cTeneHn. BonokHa, y KOTopbIX
oTHowWweHne Mg/Si 3aMeTHO HUXe, YeM y Xpu3oTuna, MoryT npeActasisiTb CO60I BOMIOKHUCTbIE YacCTULbl Tanbka uan
BOJIOKHa amcmbonoBoro acbecta Tuna aHtopunnnta. CylectsyeT BO3MOXHOCTb OT/IMYNTL XPU3OTUA OT Tanbka Uau
aHTo(hmNIMTa ¢ UCNONb30BaHMEM KOIMYECTBEHHOIO 3/1EMEHTHOrO aHanu3a. TanbkK ¥ BONOKHA aHTOMUAANTa MOXHO
AOCTOBEPHO Pa3/iMuynTb Ha OCHOBE OT/IMYNIA B UX KPUCTAN/IMYECKOW CTPYKTYype nocpefAcTBOM Auchpakuyn 3/1eKTPOHOB
(ED). ncnonb3ys NpocBeYnBaloL il 3N1eKTPOHHbIA MUKPOCKON.

1n
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BaxHO noHMmartb, 4TO BO BPeMs NosiydeHus cnektpa BosiokoH SAPCA paccesHue nyyka 3/1eKTPOHOB
MOXeT MPUBECTU K 3MUCCUN PEHTTEHOBCKMX Ny4Yeil 0T YacTul, NPUCOEANHEHHbIX UIN HaXOAAWMUXCS B HEMNOo-
CpefCTBEHHOW 6/1M30CTN OT aHaNn3nMpyeMbiX BOSIOKOH. [03aToMy nonyyeHHbln cnektp SPCA MoxeT cofep-
XaTb BKNafbl OT 3TUX YACTUL, U MUK PEHTTEHOBCKOTO U3/ly4YeHUsA OT 3/IEMEHTOB, KOTOPbIE HE MPUCYTCTBYIOT B
Moaudukaumax acbecta. B aTux cnyyaax cnegyet nonpo6osaTb nosyunTb cnektpbl SAPCA NS HeCKOMbKUX
MOI0XXEHWNI BO/IOKOH Ha TAKOM OTAasIeHNN OT NPUCOeANHEHHbIX NN COCeAHMX YaCTUL, MW BOMIOKOH, HA KakoM
3TO BO3MOXHO, 4TOObI MMHMMU3NPOBATL BKIaA APYrUX YyacTul,.

8.3.2 [JlononHuTeNbHble KpUTepuUn knaccudukaunum gna mogndukauunin acbecra

8.3.2.1 CepneHTVH (XpW30TWJI)

BonokHa OTHOCAT K CepneHTUHy (XpU3oTWy), eCnun BbINOMHEHbI Cneaylowmue yCnoBus:

a) oTY4eTNNBO NpoABAsTCA Nk Mg un Si, npu atom (P + BYB < 2;

b) Bce nukn Fe. Mn n Al mansl, npu atom PIB < 1.

MpumeuvaHunsn

1 B 3aBMCUMOCTMN OT cOCTaBa NPUCOeANHEHHbIX WU COCEAHUX YaCTUL, MOTYT NPOSABNAATLCA MUKW APYTUX 3NEMEHTOB,
Takux kak Ca nnm O.

2 AHTOUNNNT 1 Tanbk galT cnekTpbl 3APCA. COOTBETCTBYOLWME 3TOMY ONUCAHUIO, HO OTHOLLIEHWE BbICOT MUKOB
Mg/Si gna aTux MUHEPanoB HUXe, YeM A1 cepneHTuHa. [N Toro 4tobbl n36exaTb OLMOGOYHOTO OTHECEHNA Tanbka Unu
aHTOUNIMTa K CEPNEeHTUHY, HEOBXOAMMO NPUHUMATL BO BHUMaHMEe OTHOLIEHWE BbICOT NMKOB M@/Si n oTkannbpoBaTtb
petektop anst 9APCA c MCNo/b30BaHMEM U3BECTHbLIX NPO6 CEpNeHTUHA W TasbKa.

8.3.2.2 Amo3ut

BonokHa OTHOCAT K amMO3UTY. €C/IN BbIMOJIHEHbI CeAyioLie YCNoBUs:
a) otyeTIMBO npossasaTca nukn Si n Fe. npn atom (P + B)/B < 2;

b) Bce nuku Na. Mn n/wnn Mg mansil.

MpumeyaHne — B 3aBUCMMOCTU OT NPUCOEAUNHEHHbIX WM COCEAHUX YACTUL, MOTYT NPOABAATLCA MUKN APYTNX
3n1emMeHToB, Takux Kak Ca wnn Cl.

8.3.2.3 Kpokugonut

BosiokHa OTHOCAT K KPOKUAONUTY. €CNN BbINOMHEHbI CNeaytoLne ycnoBus:
a) otyeTNMBO npossasTca Nukn Na, Si n Fe. npu atom (P + BYB < 2;

b) BCe nukn Mg v Bce nukv Mn mansl, npu atom P/B < 1.

MpumeuyaHne — B 3aBUCMMOCTU OT NPUCOEAMHEHHBIX WK COCEAHUX YACTUL, MOTYT NPOSBAATLCA MUKW APYTUX
3/1eMeHTOB, Takux kak Ca nnm Cl.

8.3.2.4 TpeMosT Unu aKTUHONNT

BonokHa 0THOCAT K TPEMOIUTY MU aKTUHOMUTY. €CAW BbIMOMHEHbI CreayoLme ycnoBus:

a) oTyeTNnBO npossasTca Nk Mg. Si n Ca. npu atom (P + B)IB < 2;

b) MOXeT npucyTcTBOBaTh MWK Fe, Ho Nobble Nk Na nposiBnsAwTca cnabo, npy atom P/B < 1.

MpumeyaHne — B 3aBUCMMOCTU OT NPUCOEANHEHHBIX UM COCELHUX YacCTUL, MOTYT NPOSABAATLCSA NUKU APYTUX
3/1eMeHToB, Takux kak Ca nnwu CI.

8.3.2.5 AHTOUNNUT UK Tanbk

BonokHa OTHOCAT K aHTOMNNNTY/TaslbKy, €Cnv BbINOMHEHbI Cneaylolme yCnoBus:

a) oT4yeTIMBO NposiBNATCA nukn Mg v Si. npu atom (P + BYB <2;

6) OTHOLIEeHMWE BbICOT (MK niowaseii) nukoB Mg/Si cOOTBETCTBYET OTHOLUEHMWIO, NOJTYYEHHOMY Ha BO-
NIOKHaX CTaHAAPTHOro aHTouANnTa Unn Tanbka, u nnkn Fe n Ca mauibl.

MpuMmeyaHne — lpu MCNONL30OBAHUM JONOMHNATENbHLIX aHANUTUYECKNX KPUTEPUEB UAeHTUdMKaLW cneayeTt
06paTUTb BHMMaHWEe Ha NpuMedaHune b B Tabnuue 3.

8.3.2.6 CnpaBouHblii cnekTp SPCA cTaHaapTHOl Moaudukaumum acbecta

[ina no60ro KOHKPETHOro BOJIOKHA OTHOCUTE/IbHbIE BbICOTbI NMUKOB B cnekTpe S PCA nsmeHsA0TCS B 3a-
BMCUMOCTUN OT 0COGEHHOCTEN AeTeKTOpa PEHTTEHOBCKOTrO N3yYeHns. B 4acTHOCTM, 4151 NMKOB PEHTreHOBCKO-
ro U3Ny4eHUs OT 3/1IEMEHTOB C HU3KUM aTOMHbLIM HOMEPOM /151 e TEKTOPOB C YNIbTPATOHKUM OKHOM 3D (PEeKTUB-
HOCTb OOGHapYXeHWs Bbllle, Yem A1 CTaHAapTHbIX AeTeKTOPOB C 6epuiieBbiM OKHOM. MOCKOMbKY Ka3Ablii
fetektop 3PCA obnagaeT pasMyHbIMy Xapaktepuctukamu adpekTMBHOCTA, HEO6X0ANUMO NONYyUnTL crpa-
BOYHbIE CNEKTPbI ANS kaxaoi cuctembl COM-3PCA ¢ ncnosnb3oBaHMeM CTaHAapTHOU moandukauum acbe-
cta. Cepust Taknux CMeKTPoB, NOJIyYeHHast C UCMO/b30BaHNEM JeTeKTopa C YNIbTPaTOHKMM OKHOM, npuBeAeHa B
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KayecTBe NpMMEpPOB Ha pUcyHke 3. 3TV CNekTpbl UCNOMb3YOT ANA CPaBHEHUS NPy Knaccudukalm BOTOKOH.
IockonbKy npoun3BoAnTENLHOCTL AeTekTopoB S[PCA cO BpeMeHEM MOXET U3MEHUTLCHA, N0 MPOXOXAEeHWUIo
COOTBETCTBYIOLMX UHTEPBA/IOB BPEMEHM CriefyeT nosyyaTb HOBblE CMPaBOYHbIE CNEKTPbl M 0CO6EHHO nocrne
nposefeHns Ntoboro TEXHMYECKOro 06CnyXxnsaHus getexkropa.

a) Xpusotun (6e3 nokpbITUA 30710TOK)

b) AM031T (6€3 NOKPbLITUS 30/10TOM)

c) Kpoknpgonut (6e3 NoKpbITUA 3010TOM)

PucyHok 3 — Cnektp 3PCA BO/IOKOH CTaHAAPTHbIX MoAudukaumii acbecta, nuct 1
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d) Tpemonut (6€3 NOKPbLITUA 3010TOM)

0) /ikTunonuT (6€3 NOKPLITUSA 30/10TOM)

V*
4000 —

1) AHTopunnuT (6€3 NOKPLITUSA 30710TOM)

X — KkaB; Y e epuHuua cueta

PucyHok 3. nuct 2
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8.3.2.7 JlononHutenibHble Mepbl NPefOCTOPOXHOCTU BO BPEMS MosiyyeHus cnektpos SPCA

Bo Bpems nonyyeHus cnektpos S4PCA HeobxoAMMO cneuTb 3a CTaBWU/IbHOCTbIO My4yka 3M1eKTPOHOB,
YTO6bI TOUKA NafEeHUs Nyyka HaxoAnIachk Ha CTPYKTYpe, U YToBbl OH He OTKIOHACA OT CTPYKTYpbl BO BpEMS
aHanusa. Takxe Heo6x04MMO o6ecneynTb MakCMMaibHO BO3MOXHO yAaneHne TOUKM nafeHns nyyka anekTpo-
HOB OT /1106bIX NPUCOEANHEHHBIX U COCeAHUX BOMIOKOH W/WW YacTul, YTO6bl NONYUYUTL CNEKTP CTPYKTYpbI
C MVHMMa/IbHBIM MeLlaloLWyM BAMAHMEM. B HEKOTOPBIX Cyvasx HEBO3MOXHO knaccuduumpoBaTb CTPYKTYpY
OfHO3HAYHO. DTO MOXET NPOUCXOAUTb B pesysibTaTe B/UAHUA LPYTUX 4acTul, WM BOSIOKOH WAKN K3-3a He-
3HAUNTE/IbHOTO OTHOLWEHUSA «(DOH—CUrHan». B cnydasx, korga 3To NpoucXoAuT, AaHHble ANA 3TUX CTPYKTYp
oTMeuvaloT 3Be3[04Kol 1 B hopme AN nogcyeTa CTPYKTYP YKasbiBatOT NPUUMHY.

8.3.3 lndhchepeHuymnanbHas knaccuumkaums opyrux BOOKOH

8.3.3.1 B0o/IOKHa HeopraHM4Yeckoi NpoayKLmMn

BonokHa mMoryT 6bITb KnaccutuumpoBaHbl Kak BO/TOKHa HEKOTOPOI NPOAYKLMKW, TOMbKO €CAv MPOUNCXOX-
[eHne 3TUX BO/TOKOH MOXeT 6bITb OTHECEHO K MPOAYKTY, KOTOPbI HaxoAnTcs No6/1M30CTM OT MECTOMNONOXKEHNS
oT60pa Npo6. na 3Toro He06XoANMO, YTOOLI CNEKTPbl BOSIOKOH Ha (hnbTpe COrnacoBbiBa/IMCL CO CNeKTpamm
BOJIOKOH 13 NPOAYKLUN.

[ns nopTBepxaeHus oTHeceHue, nNpoba HacbiMHOrO maTepuana [o/mkHa 6blTb OTO6paHa B COOTBET-
cTBun ¢ ISO 22262-1. Cnektpbl SPCA HecKonbKMX TOHKUX BOSIOKOH, OTOOpaHHbIX M3 pasnyHbIX MecT Ta-
Kol 06beMHol Npobbl, cnegyeT cpaBHUTL APYF C APYrom. Mpu 06HapyXeHUN OTHOCUTENbHO efMHO0BpPa3HbIX
CNeKTPOB C COBMaAalLWMMN nukamy 1 pacnpegenieHnemM MHTEHCUBHOCTU, TO M3 3TUX CMEKTPOB MOXET ObITb
NoslyYyeH CMUCOK XapaKTEPUCTUYECKUX 3N1EMEHTOB. MOJyYeHHbI CNUCOK 3/1IEMEHTOB, HaNAEHHbIX B BOSIOKHAX
marepuana, MOXeT UCNo/b30BaTbCA AN KlaccuuKkaLm BOIOKOH.

Ana waeHTudvKaumy B KayecTBe BOJIOKHA NPOAYKUMW PerncTpupyloT cnektp Ansa 10 TOHKMX BOSO-
KOH B paccpefoTOYeHHbIX 06pasuax Kaxaoli npobbl Matepuana. DEeMeHT BKIHYAT B CNUCOK 3/1EMEHTOB
npoayKuuu B Kateropum A. ecnn OH 06HapyxeH B 60n1ee YyemM BOCbMU U3 3TUX 10 BOJIOKOH C OTHOLLUEHWEM
curHan/cpon 2 3:1. Ecim oH 06HapyxeH B 60n1ee Yem LuecTV BOSIOKHaxX U3 kateropun A unu B, T. e. ¢ oTHOLLe-
H1eM curHanyYcoH r 1:1. To 370 He ABNSAETCHA YAOBNETBOPUTE/bHBLIM YCNIOBUEM A1 BK/IIOYEHNSA B CIMCOK Kak
A-3/1eMEHT, 1 ero paccmaTpuBaloT Kak B-anemeHT.

YTo KacaeTcs CpaBHEHWS CO CnekTpamu Ha ynasansatoLmx Npo600TOOPHbIX hubTpax, peKOMeHAYyT
CnefyloLlyo MeToAuKy: B CUCKE BOJIOKOH 3/IEMEHTOB MPOAYKUUM KaXKAblli MUK 3NeMeHTa KnaccuguumpyoT
B OZHY 13 KaTeropuii A, B nnn C B 3aBUCUMOCTY OT BEIMUNHBI OTHOLWeHMsA (P + BYB. Ha ocHoBaHuM 3Tol cu-
CTeMbl KnaccuukaLmm BONIOKHa, NONyYeHHbIe N3 NPOo6bl BO3AyXa W OTHECEHHbIE K KNaccy «Apyrne HeopraHu-
yeckme BOJIOKHa», MOTyT BbITb KnaccuuumpoBaHbl Kak BOIOkHa npoAaykuun, ecnun cnektp 31PCA otBeuaeT
crnefyoLWmnm yCnoBusam:

a) DnemMeHTbl, NKN KOTOPbIX OTHECEHBI K KaTeropuv A B 3Ta/IOHHOM CMeKTpe, A0/MKHbI ObITb 06Hapyxe-
Hbl C pacnpegeneHneM NHTEHCUBHOCTM B COOTBETCTBUM C KaTeropuein B.

b) B aTafnioOHHOM cnekTpe Ao/XHa 6bITb 06HapyXeHa TPeTb 3/1EMEHTOB, KOTOpPble OTHECEHbI K KaTero-
pun B. Ecnu B aTa/IOHHOM CNeKTpe HacbiNHOTo mMaTepuana 06HapyXeHO MeHee Tpex 3/1eMeHTOB, TO BOJIOKHA
KnaccuuUMpyoT Kak BOIOKHO NPOAYKLWN, AaXe eCNN HU OfHO U3 0O6HapYXeHHbIX BO/IOKOH He MOXeT ObITb
OTHECEeHO K kateropun B. OgHako, N0 MeHblUeil Mepe, OAUH 3M1EMEHT [O/DKEH COOTBETCTBOBATL KPUTEPUAM
kaTeropun C. Hanpumep, cnektp SPCA cTeknoB0O/I0KHA 13 06bEMHON Npobbl MOXET yKa3aTb Ha 3/1eMEeHTbI
Na. Mg. Al, Si, kanuii K n Ca, B T0 BpeMs kak nnk Na nav Takke nvkv Al nan Mg moryT oTcyTcTBoBaTh. B nio-
60M cnyvae onpefensoT yeTkme nukn Si n Ca.

MepeyeHb BbILEYNOMSHYTbIX KpUTEpUEB KnaccudmkaLmm «apyrux HeopraHM4ecknx BOSIOKOH» B Kade-
CTBE BOJIOKOH MPOAYKUWW NpefcTaBnseT coboi 06LEenpuHATOe cornalleHme, KoTopoe MOXeT NPUBecTn u K
nepeoLeHke, U K HeooLeHKe hakTUYeCKoW KOHLLeHTpaL My BOMIOKOH NPOAYKLMN.

8.3.3.2 OpraHun4yeckne BOJSIOKHA

PasfeneHve pasnnyHblX TMNOB OPraHNYeCcKUX BOSIOKOH NPOBECTU HEBO3MOXHO. [115 3TOro Heo6xoAMMO
Hanuune npefBapuTeNbHOM MHGOPMaLMK. B HEKOTOPbIX CyYasix HEOXOAMMO HaMune U3BECTHbIX UCXOAHbIX
BelLLeCcTB, YTOObl 0OCOBEHHOCTU MOPO/IOTMYECKUX CTPYKTYP, KOTOpbIE MOTYT 06/1erYnTb OTHECEHNE K onpeae-
NIEHHbIM TMam BOJIOKOH, 6blv onpegeneHsbl no {8).

[na o6HapyXeHNss opraHNYecknx BONOKOH AO/KHbI OblTb BbINOMIHEHBI CrieAyoLme yCoBus.

- He nposoauTb xonogHoe o3osneHne npoob.

- fonycTumoe yckopsiolee HanpshkeHne UchbiTbiBaTb Ha hakTuyeckol npobe. B aTtom cnyyae Heob-
X0AMMO 06ecneynTb BO3MOXHOCTb UAEHTUMKALMN BOMNOKOH LWMPUHON 0,2 MKM WAW. eC/n TakuxX TOHKUX BO-
JIOKOH B Npo6e He NpUCYTCTBYET, TO BO3MOXHOCTb MAEHTUMUKALUN CaMbIX TOHKUX BOJIOKOH.
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- CnepyeT ucnofb3oBaTb AeTEKTOPbl 6€3 OKOH UAN C YIbTPATOHKMMM OKHaMK TakK. YTo6bl 6bIN0O BO3-
MOXHO 06HAPYXMWTb fIerkne 3nemeHTbl oT Z = 6 (yrnepog) u Boile. B 3Toii cBA3M cnefyeT OTMETUTb, YTO He-
KOTOpble JEeTeKTOPbl IerknuX 3/1IEMEHTOB 3HAUMUTE/IbHO 3aHMKalT MUK a3oTa.

- BonokHa knaccucunumpyloT Kak opraHmyeckue BOMIOKHa, ecnu B cnektpax SAPCA nvku onpegense-
MbIX KOMMOHEHTOB coepXart anemMmeHTbl ¢ Z < 11. ocobeHHo yrnepof C (Kpome BOMOKOH yrnepoaa), KUCnopos
O 1. BO3MOXHO, MOryT Takke npucytctBoBatb a3oT N n dptop F. Cl nim S.

9 BbluMcieHne 1 npeacTaB/ieHWe pe3ybTaTos

Hapsigy ¢ KauecTBEeHHbIM aHanM3oM (MPUCYTCTBYIOT BOJIOKHA ONPELENEHHON KaTeropun: Aa/HeT). B Co-
BOKYMHOCTU C NPOaHann3npoBaHHOl niowanblo ounbTpa MOryT GbITb NpeAcTaB/ieHbl KONMYeCTBEHHbIE pe-
3yNbTaTbl KaK Y/CM0 BOJIOKHUCTLIX CTPYKTYP Ha CM2. UTOGbI yuecTb 60/1ee BbICOKMIA NOTEHLMAN BO3AeCTBUS
My4KoB, CFPYNNUPOBAHHbIX BOJIOKOH W MaTpuL, BOMIOKOH, 3TW CTPYKTYPbl YTSXENSAT B GO/bLUE cTeneHu ¢
NMOMOLLbI0 BECOBbIX KO3hhMLMeHTOB (CM. Tabnuuy 4).

Ta6nunya 4 — KoathduumeHTbl yTXeNneHuns

Tnn BONOKHUCTOM CTPYKTYpbl KoathhuumneHt ytaxenenns
OTaenbHoe BONOKHO 1
My4y0K BOSIOKOH 5(10»)
CrpynnupoBaHHble BOJIOKHA 5(10»)
Matpuua BO/OKOH 5(10»)

a Ecnn BONMOKHWCTbIE CTPYKTYPbl 3aHMMAlOT OAHY BOCbMYIO Mowiagn nons M3obpaxeHUs npu yBenmyeHun ot
300- go 400-kpaTHOro. OfHy CTPYKTYpy B3BELUMBAIOT TO/IbKO OA4UH pas: ¢ KoadduureHTom 5 nan 10.

YTsKeneHHble BO/IOKHUCTbIE CTPYKTYPbl BbIUUCAAOT MO hopmysie

zw=bl___ &h)
A

roe Zw — yTsXKeneHHbI pe3ynbTat nogcyera, cMm 2:
Sy~ f— yTsKeneHHbl pesynbTar nogcyeta oTAe/IbHbIX BOIOKHUCTbIX CTPYKTYp TUna /. cm'2:
A — npoaHanu3npoBaHHas nnowagb npoodbl, cM2.

Hapsagy c yTsxeneHHbIM pe3yibTaToM nofcyeta Takke f0o/MKHbI 6bITb NPMBEAEHbI KONMYECTBO dhakTuye-
CKN 06HapYy>XeHHbIX BO/IOKHUCTbIX CTPYKTYP 1 06L1as npoaHanm3npoBaHHas nnowaib 061actm n3obpakeHus.
OT0 ABNSETCA NONe3HbIM ANA AanbHelilero (HanpuMep, CTaTMCTUYECKOr0) NCCnefoBaHuns.

BcnepacTBre CyL,eCTBEHHON M3MEHUYMBOCTU LUMPUHBI BOMIOKHA, KOTOPas MOXeT 6biTb Bbl3BaHa, Hanpwu-
Mep. HeOA4HOPOLHOCTbID pacnpefenieHns BONOKOH Ha MOBEPXHOCTW, CBA3AHHON C Hen36eXHbIMW BrosHe
CNy4YyaiHbIMU OTK/IOHEHWAMUW B aHanuse, BblAeNeHOo YeTblpe Knacca, XapakTepusyrLwmnxcs No yTsHXKeneHHbIM
pesynbTaTam nogcueta (cMm. Tabnuuy 5). AHann3 u npeacTaBneHne pes3ynbTaTtoB pasfeneHbl COrnacHo 3TuM
TMnam BOJIOKOH (ac6ecT. ICB).

MpumeyaHne — KonuyectBo (YTSXENEHHbIX) CTPYKTYP, HAAEHHbIX NPU ABYX YBENUUYEHUAX, NPUOABNSIOT K UC-
cnefyemoii nnowaau.
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Ta6nwunya 5— MNogpasgeneHve Ha knaccol (TUN BONOKHA yka3biBaeT Ha acbect, VICB. gpyrue BonokHa)

AHanus YTAXeneHHblii pesynbtat nogcyeta Zw cm-2 Knacc

Huvkaknx TUNOB BO/IOKOH He 0BHapyXeHo 0 0
OG6HapyXeH HeonpeaeneHHbIi TN BOMOKOH oT 0 go 100 1
[MoBEPXHOCTb YETKO 3arpyxxeHa BOJIOKHaMU

p py oT 100 g0 500 2
OflHOTO TMNa
MoBepXHOCTb B 60/bLUOI CTENEHN 3arpyXeHa

P Py 6o0nee 500 3

BOJIOKHaMn O4HOro Tuna

YKenartesbHO MCMO/b30BaTh BbIWEYNOMSIHYTYIO KNacCUUKALMI0O BMECTO «TOYHBIX» AAHHBLIX O KO-
YeCcTBEHHOM pacnpefefieHnn CTPYKTyp, BCeACTBUE 3HAUUTE/IbHOTO paccerBaHus U3MEpPEHHOW NIOTHOCTM
CTPYKTYP, BAUsIOLLE/ YACTUYHO CTOXACTUYECKU, WM BCMELCTBME HEOLHOPOAHOCTU 3arpy3ku MOBEPXHOCTU
MbifbI0. YTSHXKENEHNE CTPYKTYP SIBASETCA O6LUENPUHATLIM COrlalleHneM, Y YYUTLIBAET, UTO MY/IbTUBOSIOKOH-
Hble CTPYKTYpbl (0CO6EHHO B criyyae ac6ecTa) HecyT pUCK reHepUpoBaHWsi GOMbLLETO KO/IMUECTBA BOJIOKOH,
€C/U B Aa/ibHElLLeM NPOVCXOAUT WX pasfefieHne, HanpuMep, nog MexaHuYeckum Bo3aelicTBUeM.

10 MpoToKON McnbITaAHW

MpoTOKON MCNbITAHUIA JOMKEH COAEPXKAaTb KaKk MUHUMYM CeAyIoLLyo MHopMaLuio:

- ABa 3HaueHusi yBenuueHunii ans C3M (Hanpumep. 300- n 1000-kpaTHOE);

- MpoaHasIM3VMpoBaHHY0 MaoWwagb NPo6bl NPW YACTUYHOM YBETMYEHNMN;

- KONN4ecTBO 0630pHbIX MONEW HalifeHHbIX BOMOKHUCTbIX CTPYKTYP U CBA3@HHbIE C HUMWU MAeHTUdMKa-
LIMOHHbIe 0COGEHHOCTN (BOJIOKHMUCTasi CTPYKTypa, aMhnbon0oBbIli acbecT, xpusoTtun. VICB).

NMpumeuyaHue — Ecnu 6biM 06HAPYXeHbl BOMOKHUCTbIE CTPYKTYpbl ac6ecta pas/IMyHOro CTPOEHUs, TO 3Tn
CTPYKTYPbI LO/XHbI 6bITh UM 32PErMCTPMPOBAHbI Kak O4uH TUMN ac6ecta, UNKU JO/MKHbI 6bITb CAeNaHbl COOTBETCTBYOLME
3ameuaHus B KOMIOHKe ANA npuMeyYaHuii. ITo NpeoTepallaeT ABONHOI NOACUYET BOMOKHUCTbLIX CTPYKTYP.

MpumMep NpoTokona nofcuyeta NpuBeAeH B MPUIOXEHUN A.

11 HeonpegeneHHOCTb U3MEpPEeHnsa

11.1 O6WmMOo NoNoXeHUs

OnbIT NOKa3bIBaeT, YTO IKCNEPTU3a NOBEPXHOCTEN C NPMMEHEHNEM MeToJa U3MEepPeHns, NpUBEeAEHHOro
B HacTosilem cTaHfapTe, B MOMELLEHUSAX WU 34aHUAX, B KOTOPbIX HWKOrga He ucrnosb3oBasacb acbecto-
cofepxalias npoaykumsl, 1 OTCYTCTBOBa/IM UCTOYHUKM BbIGPOCOB OKOJIO 3[aHusA, NPUBOAUT B GOMbLUMHCTBE
cnyyaeB K pe3ynbTaTy «acbecta He 06HapyeHo». MNpuYnHOLi 3TOro ABNSETCA HM3Kas KOHLEeHTpaums acbecTa,
06bI4HO BCTpeyvalLlascsa B aTMOCEPHOM BO3AyXe, Tak YTO filaXke NI0CKMEe NOBEPXHOCTU, KOTOPbIE He ounLLa-
NINCb B TEYEHMWE A/IUTE/ILHOTO BPEMEHU, HE AEMOHCTPUPYIOT B pe3y/ibTaTte 3HauYMMOro 3arpsisHeHns acbecTom.

M3mepeHHOe 3HauveHve onpegensoT Hapsay ¢ OTHOCUTE/IbHbIM OTK/IOHEHUEM cryyaiHoi npobbl (11.2)
yepes cepuio BAMAOLWMNX (DAKTOPOB, 3HAYEHUSI KOTOPbLIX He BCerfja TOYHO U3BECTHbI U KOTOPble 06bIYHO Npu-
BOAAT K OTK/TOHEHUWIO CINLLIKOM HU3KMX 3HAYeHW. Takum 06pasom, A1 HEKOTOPbIX MOBEPXHOCTEN, Hanpumep,
6eToHa, cnefyeT oXuaaTb, YTO MWKPOHEPOBHOCTU, BMaAuHbl M MOPbI NMPUBEAYT K HEOAHOPOAHON 3arpyske
npo6bl TBEPALIMU YacTUL MU, AHANOTMYHO MOXHO NPeANooXUTb, YTO BO3MOXHO He BCe BOJIOKHA Ha NOBeEpX-
HOCTW BYAYT yAaneHbl IMNKON NEHTON.

HecmoTps Ha 370, NONOXUTEIbHOE 06HapPYXeHMe BOSIOKOH COM/TaCHO HacTosLWweMy cTaHaapTy SBaseTcs
OYeHb TOYHbIM NPU3HAKOM MOBEPXHOCTHOrO 3arpsasHeHus. MpeAcTaBAalT UHTEPEC U MHAMKATOPbLI Hanpas-
NIEHHOTO AelicTBUS (a/IbBEONISIPHbIE BOJIOKHA), M (haKTOPbl, KOTOPbIE UCMO/b3YHT Kak UHAMKATOPbI 6yayLiero
BblAENEHNS BOSIOKOH 1 3(pDEKTUBHOCTN PEXMMOB OUMCTKN. [103TOMY 6bI/I0 BBEAEHO YTSXENEHNE A8 «My/b-
TUBOMOKHUCTBIX CTPYKTYp» (My4OK BOSIOKOH, CTPYNMMPOBaHHbIe BOSIOKHA, MaTpuLla BOMIOKOH). Takoli noaxop,
3HauNTeNbHO 06neryaeT aHaiv3 U rapaHTMpyeT, YTo NPsSIMOe MPEeVMYLLEeCTBO KOHTaKTHbIX NpPo6, a UMEHHO
npocTtota oTbopa nNpob, He CHM3NTCA M3-3a Heo6XoAMMOCTM 6OMbLIMX yCcunuidi B aHanuse. B atom cnyvae
npvopuTeT 0TAAKT 60/bLLIEMY 06bEMY C/yYaiiHO 0TOGPaHHbLIX NPo6 (60/blie MHAUBUAYA/bHBLIX NPO6), YeEM
60/bLLUE TOYHOCTU caMoii NpoGbl.
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11.2 CnyualiHoe OTKNOHeHune

Ocax/eHve BOJIOKHUCTbIX CTPYKTYp Ha NOBEPXHOCTW nogsepraeTcs cnyvyaliHoMy pacnpegenexuio. Ko-
HeYHoe HeunsbexHoe crlyvyaliHoe OTK/IOHeHMe, CBA3aHHOe C MPOO6ON, NAEHTUUYHO B CBOEN CTPYKTYpe oxuaae-
MOMY OTK/IOHEHWIO MPU U3MEPEeHNsAX Bo3ayxa.

Ecnu nccnegytoT yyacTok Heb6obLLIONM Naowaan (Hanpumep, naowagb, kotopas bygeT npoaHannsmpo-
BaHa nosfHee) 1 nocnefoBaTe/lbHOCTb BPEMEHN OCaXAEHNS Mbl/IM pasfenstoT Ha HebonbLlne nepuoabl Bpe-
MeHw tf, TO. HaUMHasA ¢ TOYKM Npy BpeMeHu (q(Hayano ocaxaeHns), CTPYKTYpbl OcealoT B MOMEHT BpeMeHu M,
crnepytolas CTPyKTypa ocefaeTt npu 6onee no3gHem BpeMeHu t,, . X v Tak ganee. o npowecTsuu Bpemexnn T
(Bpemsa oT6opa Npob NUMNKOI NEHTON) MOXHO OTMETUTb, UTO NP CPaBHEHUM pe3y/bTaTa C aHa/IoTMYHbIMU NO
pa3mepy o6nactamu (pazmep npobbl) B npegenax 60nbLUueli OLeHMBAEMO NaoWwaaun NoBEPXHOCTU (MMetoLLLel
0HOPOJHOE OCaXAEHWNE), KOIMYECTBO BONOKHUCTLIX CTPYKTYP OTBEYaeT 3aKoHy pacnpefeneHus lMyaccoHa.
Ecnv npegnonaratoT, YTO BO/TIOKHUCTbIE CTPYKTYPbl C MOBEPXHOCTU MPUKIENIUCL K KOHTAKTHOW Npobe, He Bbl-
3blBasA NPV 3TOM 3HAUYNTENbHbLIX MU3MEHEHWI, TO COrNMacHO HACTOSLLEMY CTaHAAPTY HeYTsHKeNeHHbIn pesynbTar
noacuyeTa COOTBETCTBEHHO Takke OyAeT oTBeuaTb 3aKoHy pacnpegeneHus lMyaccoHa (cm. Takke 1ISO 14966).
MapameTpsbl, BAUAOLWME HA CNyYaliHOe OTK/IOHEeHWe, CBSI3aHHOe C Npo6oli, U BblUMCNEHNE AOBEPUTENbHbIX
WHTEPBaOB NpuBeAeHbI B Npunoxexun C.

11.3 OTKNOHEHNA B aHanuse N Npu B3BeLWNBaHUN pe3ynbLTaToB nogcyerta

MeHbluee OTKNOHeHMe Npu noAcyeTe BOMOKHUCTLIX CTPYKTYP MO CPaBHEHWMIO C aHa/IM30M C MOMOLLbO
PUNLTPOB MOXET OXMAATLCA BCMEACTBME OTHOCUTENILHO MPOCTLIX MpasBui nogcyeta BOTOKHUCTLIX CTPYKTYP
(He ycTaHOBNEHO Npefenos ANs AWHbI UKW CPeAHUX Npefesnos, a Takke He TpebyeTCa HUKaKoro AeneHus
«MYNbTUBOMOKHUCTBIX CTPYKTYP» Ha OTAe/bHble BOIOKHA U pa3mepbl). OTKNOHEHNS, 04HAKOo, BO3HMKAKOT BBU-
[y UCMNOMb30BaHUS ABYX yBenuuyeHuin. Mpu meHblieM ysennuyernun (ot 300- o 400-kpaTHOro) crnegyeTt OXu-
JaTb, YTO OTAENbHble BOIOKHA AUaMeTpoOM MeHee unn npnbnunsutenpHo 0.6 MkM He ByayT obHapyXeHbl. Ac-
b6ecTocogepxalyme cTpykTypbl 60nbliero pasmepa {d > 0,6 MkM) nogcumTbiBaloTcA 60n1ee ahheKkTMBHO 13-3a
MCMNONb3YEeMOro HU3KOro yBe/IMYeHUs. DTO NPUBOAUT K 60/1ee MacCoOPUEHTUPOBAHHOMY 3HAYEHUI0, KOTopoe
noAvYepKkMBaeTCs NpU UCMONb30BaHNN KOIMMPULIMEHTOB YTSXKENEHNS.

VMcnonb3oBaHve ABYX pas3NyHbIX YBENNYEHUI B OTHOWEHWUN AnddiepeHLMpoBaHHOro nogcyeTa crpyn-
NMMPOBaHHbLIX BO/IOKOH MPUBENO Obl K OTK/IOHEHUSAM BC/IeACTBME JlyyLlero paspelueHns npu 6onee BbICOKOM
yBe/IMYEeHUN, Tak Kak OTAeNbHble BONOKHA MOTyT ObITb Nyylle oTAeneHsl gpyr oT gpyra. OgnHakoBble Koad-
hULMEHTbI YTSXXeNeHns, cpeay npoyero, NpoTUBOAENCTBYIOT 3ToMy. KoadhduLmeHTbl yTaxeneHmsa aBasTcs
pe3ynbTaToM OOLLENPUHATOrO cornalleHns. KoHeyHble OTKNOHEHUS B pe3y/ibTaTe He MOryT 6bITb TOYHO onpe-
[eneHbl KOJIMYEeCTBEHHO. DTO OrpaHMyeHne yunTbiBaloT 3a cHeT 06Lel knaccudurkaumm ToNbKO Ha YeTbipe
Knacca An1a cCTeneHn NoBepPXHOCTHOrO 3arpsa3HeHus.

C npuMeHeHneM 3Toro MeTofa Ans cepun 13 YyeTbipex Npod 6biIn AOCTUTHYTLI cnefytoLwmne pesynbrartbl
C aHa/IM30M B YeTbipex nabopaTopusx 13 Tpex pasHbix cTpaH (cM. Tabnuuy 6).

Ta6nuua 6— CpaBHeHue pe3ynbTaToB nofcueTa>'pasfeneHns Ha Knacchl

YTaxeneHHan KOHLUEeHTpauns BOMIOKOH (CM-2Yknaoc

Mpo6a Na6opatopus 1 NaGopatopus 2 NaGopaTopus 3 NaGopaTtopus 4
1 HO/O HOKO HO/O HO/O
2 2300/3 1240/3 1482/3 2250/3
3 45/1 63/1 82/1 92/1
4 18/1 HO/O HOO HO/O

HO — He ob6HapyxeHo.

OTK/IOHEHME MOXET OT/IMYaTbCA B 3aBUCUMOCTW OT TUMNa BOJSIOKOH U 3arpy3kun I'Ip06bl vyactumuamu.

11.4 TMpepen obHapyxeHus

B HacTosilem cTaHgapTe npegen o6GHapy)XeHWs MOHMMAatOT Kak MAOTHOCTb BOJSIOKHUCTOW CTPYKTYpbI
(cM-2), HUXKe KOTOPOI ¢ 95%-Hol BEPOATHOCTBLIO HaxoauTcst hakTnyeckas NAOTHOCTb, NP KOTOPOI BO Bpe-
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MS uccnegoBaHuss C3M He 06HapYXMBAKT HUKaKUX BOSTIOKHUCTLIX CTPYKTYp. MNpeaen obHapyxeHus 3aBuUCUT
OT MCCnefoBaHHO nnowaan ot6opa npob F. MNpu ycnoBmmu, YTO MHCTPYKLUUW, NPUBEAEHHbIE B HACTOSALLEM
cTaHgapTe, cobnogatoT, npefen o6HapyXXeHust onpeaensoT cnegyowum obpasom: agna n =0 unu Sw =0 (He
HalAEeHO HMKaKMX BOMIOKHUCTbIX CTPYKTYP) BEPXHWIA Npesen oKpyrnsioT Ao uenoro yucna >0 = 4 ana nosepu-
TenobHoro nHtepsasna 97.5 %.

MpumeyaHune — B otmume ot ISO 14966 34eChb BblUUC/IEHUE NPOBOAAT AN 3HAYEeHUA 0 ¢ O4HOCTOPOHHUM
[oBepuTeNnbHbIM UHTEpPBaNoM 97.5 % 1 OKpyrnsAwT. B 3TOM MeToAe UCMNO/Ib30BAHO HECKO/IbKO BaXKHbIX NEPeMEHHbIX, KO-
TOpble TPYAHO BbIYUC/IUTD.

Mcxopas 13 aToro, npefen o6HapyXeHWsi BbIYMCASAOT no (opmysne

ow— (2

rae F— uccnefoBaHHas niowagbs otéopa npoo.

Ons nnowaan ot6opa npo6 0,11 cMm2, NpoaHann3poBaHHO B COOTBETCTBUM C HACTOSLMM CTaHAaap-
TOM. npejen 0GHapPYXXeHUs1 BOMTOKHUCTLIX CTPYKTYp cocTaBuT 36 cm 2.

12 MpuMeHeHne N NHCTPYKLMUKU NO 3KCnayatauunu

12.1 O6ume NonoxeHus

Ha npakTuke BO3HUMKaeT psAg BONPOCOB, KOTOPbIE /ML b YACTUYHO OTPaXeHb! B criefyroueM. MNepexos oT
paHee 1CMosib3yeMblX NOAXOAOB K METOAy, ONMCaHHOMY B HaCTOALLEM CTaHAApTe, MOXET NPUBECTU K APYriM
pesynbTaTam. 3TO OTHOCUTCA He TOMbKO K knaccudmkaumm n aHann3dy KOHEYHOro pesynbTara, HO U K Cnocoby,
KOTOpbIM MOAy4yatoT pesynbTaTt nogcyeta. PaHee npoby 4acTo nepBoHavYasibHO paccMaTpyBann B pasinyHbIX
yBENMUUYEHUsIX, a 3aTeM B 60/1iee TOYHOM aHa/iM3e yyacTku BMAMMOTO 3arpsa3HeHus usydyanu npu 6onbluem
yBenmueHun. Kak cnepacteve, aTo NpMBOAUAO K TOMY, YTO 6051€e HU3KYH KOHLeHTpauuio BOIOKOH (MeHee
100 cm"2), kak NpaBuo, OLEeHNBaIN Bbille, YEM KOHLEHTPaLMIO, NOyYEeHHYI0 C UCNOJIb30BaHMEM HacTosLe-
ro ctaHgaprta. OgHako, B 3aBMCMMOCTM OT MeToAa W KpUTEPUEB AN1A aHann3a, npoLecc uccnefoBaHust 4acTo
npexaeBpeMeHHO 3aBepLuany, kKak TofIbko 06HapyxuBasv COOTBETCTBYIOLEE KONMYECTBO CTPYKTYP, YTO. BO3-
MOXHO. NPUBOANMIO K CHUXEHUIO OLEHKM B BEPXHEM AManasoHe, Kak 1 npu CO6I‘IIO,IJ,EHI/II/I npuBeaeHHbIX HMXe
peKoMeHaLWiA.

YeTkoe pasnmume mexay CrpynnvpoBaHHbIMY BOIOKHaMM, MyyYkamy 1 MaTpuuamm He BCcerja BO3MOXHO.
B aTux cnyyanx OTHeCeHne K Kakomy-M60o BUAY JO0/KHO ObITb CAENaHo Mo pelleHnio aHanutuka. OgHako ato
OTHECEHME He MMeeT GOMbLIOKN BaXHOCTU A1 KOHEYHOro pesynbTata, NOCKO/bKY BCE CTPYKTYpPbl YTSXKeNaoT
0/MHaKoBO.

Mpasuna nogcuyeta v COOTBETCTBYIOLME OnpedenieHns 6blin NnpeaHaMepeHHO COXpaHeHbl MPOCTbIMMU,
4YTOObI HE BMIMATL Ha hakTMyeckoe NpenMmyLLecTBO KOHTaKTHbIX MPO6, a MMEHHO N1erkocTb 0T6opa Npob, caunw-
KOM BbICOKMMW TPe60oBaHMSAMU K TOYHOCTW, YTO npuBedeHo B 11.1. MpegnonaratoT, 4TO OTKNOHEHWE, ABNSAIO-
Lieecst pe3ynbTatoM cyyainHoro ot6opa npob, B KOHEYHOM pesysbTaTe npeobsagaeT BO BCEX Cay4vasix, Mo-
3TOMY HET HEO6X0AMMOCTM B OYeHb MOAPOGHOM 1 C/IOXKHOM aHannse UHAMBUAYaNbHbIX NPO6.

12.2 TpeboBaHusa Kk npobam

B coOTBETCTBMU C HACTOALMM CTaHA4APTOM Npob600T60pHas ob6nacTb, kKoTopas byaeT npoaHanusnpoBa-
Ha, npeacTaBnseT co6oii yyacTok 1 cM2. ToT pa3mep 6bin BbiGpaH, NOTOMY UTO AepXaTeflb Ha HEKOTOPbIX
C3M no3BonseT NpoBoaUTbL aHann3 npob pasmMepom HemMHoro 6osee 1 cM2. Takke Takoil pasmep npo6bl
MMeeT NpenMyLLLecTBO, 3ak/oyatoLeecs B TOM. YTO Ha Takoil He6ONbLLUOW naowaam cnefyet oxuaatb 6onee
OAHOPOHYIO 3arpy3Ky 4acTul, YTo NPUBEAET K MEHbLLEN fgucnepcumn pesynbtaToB. Eciv oT60p npo6 nposo-
AT C UCNONb30BaHMEM NINMKOI NEeHThI, TO 06Was AOCTyNHas niaowaas Ana otéopa npob 3HaunTesIbHo 60/b-
le. B Takmx cnydasix cylwecTByeT BO3MOXHOCTb A4/151 0T6opa ABYX AW TpeX UHANBMAYanbHbIX Npob. byaet nm
3TO MOSIe3HO, 3aBMUCUT OT KOHKPETHOI NMOCTaBIEHHOW 3aaun.

Ecnu ans nccnepoBaHuii HEO6X0AVMMbI CTATUCTUYECKM AOCTOBEPHbIE pe3y/bTaTthl, TO NOBEPXHOCTL B 06-
nacTtu 0T60pa I'Ip06bl He AOo/DKHa UMeTb ABHble ,qetbeKTbl, Takme Kak BnaguHbl UK NOpbl, TakKKe OHa A0J/KHa
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6bITb rnagkoli. MocKoNbKY IMMNKasa fIeHTa MOXET OblTb Pa3HOiA, TO HA OAHOM 1 TOM Xe MecTe oT6opa nNpo6 uamn
npu cpaBHEHUN MECT A0/HKEH MUCMOIb30BaTLCA OAUH U TOT Xe TUM JIMNKOV NEeHTbI.

Mpy MCnonb3oBaHWM TBEPAOIO HOCUTENSA B KayecTBe JIMMKOro matepuana (Hanpumep, 3akpensiieHHble
yrnepogHble NoA/oXkn Ha aepxatensix COM) 0cobeHHO BaXHO A/ MOMyYeHUs LOCTOBEPHOro pesynbTaTa,
YTOGbI Ha NOBEPXHOCTM B NPO600TGOPHON 061acTU He 6bI10 KPYMHBIX U 3aMeTHbIX YacTul,. O6bIYHO 3TO NpK-
BOAWT K TOMY, UTO TOJIbKO 3T YacTULbl NPUKNENBAKTCA K NOBEPXHOCTU KOHTAKTHOM Npo6bl U 3HAUMTE/IbHas
YyacTb NP0600TOOPHON NOBEPXHOCTW HE BCTYNaeT B KOHTAKT C /IMMKOW cpesoii.

12.3 KpaTkoe onucaHue pesynbTaToB A1 COBOKYNHOCTU UHAMBUAYANbHbLIX NPO6

OnpegeneHvie cpeAHero 3Ha4eHus 4nsa cepun Npo6, 0To6paHHbIX Ha O4HOI NaoLaAn NOBEPXHOCTY, AB-
NSIeTCA YMECTHbIM, €C/in crieflyeT CPaBHUTL 3arpsis3HEHUE [ABYX NMOBEPXHOCTEN. Heo6X0aUMbIM YC0BUEM ANst
3TOro ABNSeTCS NPeAnonoXxeHne 06 OAHOPOAHOCTY 3arpsA3HEHUsI B KOHKPETHbIX 06/1aCTAX.

B cnyyae ecnu CymmuypytoT COBOKYNHOCTb MHAMBUAY&/TbHBIX MPO6 HA OHON naowaan noBepxXHOCTH, TO
cHauasna cknafblBalT HEB3BELLEHHbIE MOACUMTAHHbIE CTPYKTYPbI S, M 3aTeM AeNsT UX Ha BClO NMpoaHann3npo-
BaHHYH nowasib. ITo COOTBETCTBYET CpefHeMy 3HauyeHuo SMans 3Toil nnowaau.

@)
2F,

roe F — nccnegyemas npo6ooT60opHas obnactb, CM2.

[Mpu 3TOM MMeEeT CMbICN B NEPBY OYEPefb CMOXUTb TOSIbKO OTAEfIbHble BOMIOKHUCTbIE CTPYKTYpbI, HE
BK/KOYAsA My/IbTUBOMIOKHACTbIE, TaK. YTOObI KOHEYHbIV pe3ynbTaT no3fgHee MOr ObiTb YTSKENeH.

B cnyyae ecnv gpyr ¢ 4pyroM CpaBHUBAIOT CPefHve 3HavYeHns AByX nnowafe, To AO/MKHbI 6biTb NPO-
BeeHbl UCMbITAHUS Ha NPOBEPKY [OCTOBEPHOCTW, OCHOBaHHbIE HA CyMMe OOLUMX HalLEHHbIX CTPYKTYpP
(cm. 11.2). a He Ha cpefHeil N0THOCTM BOMIOKHUCTLIX CTPYKTYP SM, BbluMcieHHOl no doopmyne (3).

Ecnu npoaHanusupoBaHHble niowaan B npobax u3 AByx obnacTeil UMeT pasfMyHble pasmepbl, TO
cymma 13 obnactn F. ¢ 6onbLueii npoaHanaM3MpoBaHHON NaoLwaAbio Ao/MKHA 6biTb COOTBETCTBEHHO Mpe-
obpasoBaHa 1 OKpyrieHa Ao Lenoro uncna no opmyne

@

roe — CymMMa CTPYKTyp Ha nnowagam F,;
HOpMUpOBaHHAasA CymMMa CTPYKTYp;
F, — nnowagb 1;
F2— nnowagb 2.
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MpunoxexHue A
(cnpaBoyHOE)
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Mpumep dhopmMbl 4Na 3anucKu nogcyeTa CTPYKTYp € ucnonb3osaHnem C3M

Momop npo6b!: [Jara

CrpaHnuua: ns:

ouno.

YBenuyeHve: Mnowaab 06nacTn n3obpaxeHnst (MM2).

Homep obnactu
Homep cTpyKTypb! M306PaKEHI Tun CrpykTtypa

A 0N

10

n

12

13

14

15

16

17

18

19

20
MNTOro: noAcuntaHo CTpyKTyp/yTsxeneHHblli pesynbTar |
PaclumndpoBka cokpatleHuii
Tun (ac6ecToBbIX BOMIOKOH) CTpykTypa
C = xpusoTtun F = BO/IOKHO
A = amo3ut B = nyyok
CR = kpoxungonut C = crpynnupoBaHHble BOJIOKHA
AC = aKkTuHonuTt M = martpuua
TR = Tpemonut

AN = aHTODMNANT

,El,pyrvle BOJIOKHa YCTAHOBJ/IEHHOIO TUna n NoOMeTKu:

YTaxenexve

MpumeyaHus
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MpunoxeHne B
(o6sa3aTenbHoe)

MeToaunka kKanmbpoBKK 1 HacTpolikn napameTpoB COM

B.1 Kanu6poBKka CKaHMpyOLLero afiekTpPOHHOro MUKpockona

O6pasel, COM uccneayoT Npu ycKopslLWeM HanpskeHun npubnusmntensHo 1520 kB n npu yBenuyeHnn ot 300 Ao
400-kpaTHoro mnm npu 1000-kpatHoM. Ans naeHTUmnkaymm BONOXOH C Ucnosb3oBaHnemM C3M pekoMeHAyT yCcKopsito-
uiee HanpshkeHue, pasHoe 15—20 kB.

YBenuueHve Ha aKpaHe JO/KHO ObiTb OTKANMOGPOBAHO C UCMONb30BaHNEM CEPTUDULNPOBAHHOTO KOMMEpPYECKN A0-
CTYMNHOTO CTaHAapTa no yBesM4yeHnto. BaxxHo NOHMMaTh, 4YTO 3HaYeHNe yBe/IMYEHNs, NOKa3aHHOEe Ha HEKOTOPbIX MOAENAX
COM. 370 TO yBe/MyeHne, KOTopoe NPUMEHSAOT K MUKPOCHWMKaM, NOMy4YeHHbIM PerucTpupytoLleii cuctemoi 3anucu, a He
BUAVMMOeE Ha akpaHe (3/1T-gucnneit). AHann3s C3M nNpoBoAAT HeNMocpeACTBEHHO Ha NPOEKLMOHHOM 3KpaHe, 1 kannbpoBka
yBENNYEHNA AOHKHA OTHOCUTBLCSA K MPOEKLMOHHOMY 3KpaHy.

HacTpoiikn C3M A0/MKHbI 6bITb TakMMW, YTOObI BOSIOKHA LIMPWMHOW Npubam3ntensHo 0.2 MKM 6binv BUAHbLI Npu
1000-kpaTHOM yBENNYEHUN.

Takvne HacTpOkM ycTaHaB/MBAIOT C MOMOLLbIO BO/IOKOH MOArOTOB/IEHHOW NPO6bI MAWM NPO6LI AN UCMbITAHUA, KO-
Topble BUAHbI Npu Npnénn3ntenbHo 1000-kpaTHOM yBEMYEHWUU, UCNOMNb3YEMOM ANA noacyeTa CTPyKTyp. WupuHy aTunx
BOJIOKOH MOATBEPXAAloT ux nsmepeHnem npu 1000-kpaTHOM yBenuuenun. CnegyeT BbINOMHATL Takyl HACTPONKy nepej
Kaxzoli cepueil aHanm3os.

[leTekTop pPeHTreHOBCKOro U3/syyeHus pacnonarailT Takum o6pa3om, 4To6bl OH HaxoA4uACA B MPOTUBOMOIOXHON
CTOPOHe OT Hanbo/NbLIEro Te/IeCHOro yrna Kk NoBepxHOCTY obpasua.

MpumeuvaHunsn

1 Ha 3NT-gucnnee nnowagbo 25 cm *16 cm npu 1000-kpaTHOM yBennyeHmn 25 0630pHbIX NOAA COOTBETCTBYHOT
1 MmM2 nnowagmn obpasua.

2 WunpuHa pacTpoBoOii CTpoKM Ha npobe (Mnu nukcenbHas wuprHa ans COM c undpoBbIM 0TO6PaxeHnem) u gua-
MeTp 3N1EKTPOHHOIO Nyyka ABNATCA hakTopamu, KOTopble onpefensaoT paspeweHne CIOM. lMpu ycnosuu, 4to LIMpUHA
pacTpoBOil CTPOKM UMM MUKCENbHAA WMPWHA He npeBblwatoT 0.25 MKM. He HabnoalT HAKAKOro Cepbe3HOro yxyaleHus
M306paXKeHUsl, OTHOCSILLLErOCS K pa3peLleHnio BOTOKOH TO/WLMHOW 0.2 MKM AJ/IMHHEE 5 MKM.

B.2 HacTpoiika napameTpoB cuctemsol 34PCA

[omkeH 6bITb UCNONb30BAH HaNBObLINKA BO3MOXHbI TeNECHbI yron ans cucteMsl getektopa 34PCA. Paboune
napameTpbl C3M u cuctembl getektopa 3APCA f0/MKHbI 6biTb BblGpaHbl Takum 06pa3om, YTOOblI CTATUCTUYECKU Mpu-
em/ieMblii CNeKTP PEHTTEHOBCKOro M3/ly4eHUs MOr 6biTb MOJlyYeH OT BOMIOKOH XpKU30Tuna WupunHoii 0.2 MkM B Nnpo6e ans
ucnblTaHMa He nosfgHee, yem 3a 100 cek.

Kputepuii ctatucTnyeckoli npmemMnemMocTu TpebyeT, 4To6bl AN BbICOThI NMMka P 1 (hOHOBOro ypoBHS B BbINOMHS-
Jlock cnefyloliee CoOTHOLIEHne:

(B-1)

npy MUHUMaNbHOM KONMYeCTBE UMMYNbCOB B KaHane, paBHOM 30. COOTBETCTBYHOLLEM MakCUMasbHOl BbiCOTe Nuka Ans
Kaxgoro nvka Mg v Si. n

(P+ByB <2 (B.2)

ANS Kaxgoro nuka Ma m Si.
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MpunoxeHne C
(cnpaBoyHOE)

CnyyvaiiHoe OTKNOHeHUe npo6bl

CnyyaiiHoe OTK/IOHEeHWe NPo6Gbl MOXET 6blTb ONMMCAHO 3aKOHOM pacnpegesnieHusi MyaccoHa — opMynoii

w M :|7|r - (C’

roe W — BeposiTHOCTb;

(n) — cpefgHee 3HauYeHMe KONNYECTBA BOJIOKHUCTLIX CTPYKTYP HA paccmMaTtpuBaeMoi naowanm noBepxHocTy;
n — pesynbTaT nogcyerta (KOMUECTBO NOLCUUTAHHLIX CTPYKTYP).

Ons pesynbTaTta noacueTa n 95%-Hblii 4OBEPUTENbHbIV MHTEPBAN CPefHEro 3HauyeHusi, MPUBOAALLNIA K 3TOMY pe-
3y/bTaTy NoAcYeTa, BbIYMCASIOT No hopmyse

.......................... =0"5. (C2

o

rae AOU  — BEPXHASA U HUXHARA rpaHuLbl 95 %-HOro AoBepuTENIbHOTO NHTEpBasa cpeAHero 3HadeHus (ty.

[,0BEPUTENBHbIA UHTEPBAS MOXET GbITb BbIYMCNEH C UCMOMb30BAHWEM pacnpefeneHuns y2.
HUXHIOK0 rpaHuLy OBEPUTENBHOTO UHTEPBAA BIYUCASIOT MO hopmMye

>u=DI2. (C.3)
BepxHIol0 rpaHuLly fOBEPUTENLHOTO UHTEPBANA BbIYUCAAIOT NO hopmyne

K =E12. (C.4)

rae N0 u /.y — BEPXHAA U HUXHASA rpaHuLbl 95 %-HOro 40BEpUTENbLHOIO UHTepBasia cpeAHero 3HavyeHus (rfy
O — 3HaueHve pacnpepeneHns X2 c 21 cCTeneHs MM cBo60bl 1 YPOBHEM 3HauMMocTun (1 - u/2);
E — 3HaueHune pacnpegenenuns x2c 2(n + 1) cteneHsiMm cBo604bl U YpOBHEM 3HAUYUMOCTMN <n2.

Ans 95 %-HOro AOBEepPUTENIbHOTO MHTepBana npuHumaloT u = 2. Mpu 3TomM N 0603Ha4YaeT KOAMYecTBO CTPYKTYp.
3HayeHusa Xu n >0 OKpyrnawT 40 Lenoro yucna.

Ecnu B pe3ynbTaTte nogcuyeta nonyyatoT 3HaueHue, paBHoe 0. KOTOpoe cunTalT 0cobbiM cnyyaem, To X0 BblYNCAAIOT
ans sepoaTHocTh a = 0.1.

B TO BpemA Kak BEPXHASA rpaHuua, BblYMC/IEHHAA Bbille, HapAAy C NMPUHATLIM CpeAHVM pe3yfbTaToM nogcyeta n
0CO6EHHO BaxHa B M3MEPEHUsX BO3Ayxa ANs UCMbITAHUI NpefenibHOro 3Ha4YeHUs, YacTo BO3HMKAeT BONPOC KacaTeslbHO
KOHTaKTHbIX MP06, @ MMEHHO 3Ha4YMTEeNbHO NV OT/IMYAlNTCA APYr OT Apyra ABa pesynbTara nogcuyera u. Takum obpasom,
3arpsisHeHVs naowaan noBepxHOCcTU. ECn BEpOSITHOCTb OWKGKY NPUHUMAIOT paBHON 5 %. TO ANst ClyvaiiHOro OTKMIOHe-
HUS NPo6bl MOXHO Ckas3aTb, YTO fABa pesynbTaTta nogcuyeta AeliCTBUTENIbHO 3HAYNTENBHO OT/IMYAIOTCA, eCcnu 51°MeHbLuero
pesynbTaTa nogcyerta N, MeHblle 3, 6onblIero pesynbtarta nogcyera N2. Ha 0CHOBaHWM 3TOr0 BbIYMCAAT KOHKPETHbIE
BEPXHUE W HWXHUE TpaHuLbl Ana BepoAaTHOCTU bl = 0.1 (JiJ, 6onbliero pesynbtata nogcuyeta n2) uu = 0.9 ()£ MeHbLero
pesynbrarta nogcyeTa /1,) ¢ ICNOMb30BaHMeM pacnpegenenus /2 (cMm. Bbllle).

Kak yxe 6bl/10 0OTMEYEHO, OTKNIOHEHNA Npy 0T6ope Mpo6, a Takke Mellawlme BANAHUSA, NPUBOAALLME K APYTrOMYy
pacnpegeneHunio CTPYKTyp Ha NOBEPXHOCTW, TPYAHO OonpefennTb KOIMYeCTBEHHO. BeneacTBre MCKaxeHuin ncuesaeT B3a-
MMOCBA3b CPEIHEero 3Ha4eHns 1 KBagpara U3MEeHUYMBOCTU, TUNNYHAA 415 3aKoHa pacnpejenexus MNyaccoHa. Ha pucyHke
C.1 npuBeeHbl NpUMepbI, LEMOHCTPUPYIOLLEe OTKIOHEHUA OT naeanbHOro 3akoHa pacnpegenenus NyaccoHa, ecnu npu-
HATO OoTpuLaTenbHOe BHOMUanbHOe pacnpejeneHune ¢ AByMs napameTpamu. MapameTp, NPUHATBIV HA PUCYHKe Kak T = 7,
ABNAETCSA MEPOW OTKNOHEHUS OT 3aKoHa pacnpegenenuns NyaccoHa.
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MpumeuyaHne — MapameTp JICUMBONN3NPYET OAMH M3 LBYX NApaMeTPOB, KOTOPbIE ONPEAENsT OTpULaTeibHoe
6vHOMManbHoe pacnpegeneHue (r> 0 n 0603HaYeHO 34€ech LieNbIM Yucnom). BTopoii napameTp 0603HavaloT Kak p. 1 ero
3HauYeHNe AO/MKHO Nexartb B ananasoHe 0 <p < L. Anar * » oTpuuaTenbHoe 6UHOMMANbLHOE pacnpeaeneHne npuBoauT
K 3aKOHY pacnpegeneHus MyaccoHa.

YunTbiBas BblleckasaHHOE, Ha NPaKTUKE PEKOMEHAYIOT BbIYNCNEHUS C UCMONb30BAHWEM BEPXHUX W HUXHUX Npeje-
NI0B B NEPBOM MPUGINKEHUN COrNacHo Tabavue B KOHLE 3TOro NPUIOXKeHWUs B kKauecTBe NepBOro wara B Bonpoce Aud-
hepeHUMpoBaHNa ABYX 3HAYEHWI 3arpsi3HEHUSI NOBEPXHOCTE. Takas MeTofumka, no KpaiHeil Mepe, YaCTUYHO y4uTbiBaET
pasbpoc 3akoHa pacnpegeneruns MNyaccoHa yepes MellawLne BANSHUA.

B cnyuasx, ecnu ¢ 60MblIOA TOYHOCTLH OTHOCUTENIbHO 3arpsi3HEHWNS HEOPTraHWYECKUMU BOIOKHAMMW CPaBHUBAIOT
[iBe NOBEePXHOCTU, TO, NPV HEOGXOANMOCTU, CneayeT UCNob30BaTb CTATUCTUYECKNE METOAbI UCMbITAHWIA U y4ecTb Tpeby-
eMble npeABapuTesibHbIE YCI0BUS, Tak1e Kak onpejefieHne KonuyecTsa npo6 1 nx NPOCTPaHCTBEHHOE pacnpejeneHne B
nnaHe M3MepeHuii.

X — pesynbTat noacyeta (CTPyKTyp): Y — BEpPOSITHOCTb pe3ynbTara noacyera
0 — oTpuuaTenbHoe GUHOMWAaNbHOe pacnpejesieHune, S — pacnpejeneHue MyaccoHa

PucyHok C.1 — lMpumMep yBeNUYeHNsi paccesiHnsi NPU MeLalowmx BAUSHUAX

Tab6nuua C.1 — BepxHuil n HWXHWIA npegensl 95%-HOMO AOBEPUTE/NILHOrO UHTEpBana AM1a 3akoHa pacnpegeneHus
MyaccoHa

1-M 34 —66 67-99
Homep Howmep Homep
CTPYKTYpbI 95% >u 95% x0 CTPYKTYpSI 95% xu 95 % Ap CTPYKTYPbI 95% AL 95 % no0
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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OkoHuaHune Tabnuuybl C. 1

1-33 34-66 67-99
CT;';:'TTISH 95 % Xu 95%>-0 C;;r&zbl 95 % Xu 95% X0 CT;‘;’?S‘;H 95 % Xu 95%>.0
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 a1 58 76 60 95
1 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 1 28 51 38 67 84 67 104
19 1 30 52 39 68 85 68 105
20 12 a1 53 40 69 86 69 106
21 13 32 54 a1 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 11
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

MpumeyvyaHune — [na pesynbtara nogcyeta «0» cm. 11.4.
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MpunoxexHne D
(cnpaBoyHoe)

MprMep NCNoNbL30BaHWA MeToAa ANs BO3A4yXa 3aMKHYTbIX NOMeLLeHuit

D.1 Llenu namepeHusi U KONn4ecTBo Npo6

Konuuectso npo6, oTo6paHHbIX NUMKOW NEHTOI, 3aBUCUT OT Lein naMepeHns. B cneayiouiem npumepe nokasaHa
cuTyaums, B KOTopoil o60o3HaveHa nnowanb, TpebyloLwas ouncTkn nocne yaaneHns acéecrocogepxalynx MMCTOB € pac-
Nbl/IEHHBIM ac6ecTOM BOKPYI BXOAHOro oTBepcTus Ana kabens (0.6 * 0.6 m). B kOMHaTe naowagbio okoso 400 m2.

MopBos ka6ens 6bin ocyLWwecTBNEH O4eHb 6M3KO K NOTONKY. 0N B KOMHAaTe y6upanu perynsipHo, Tak 4To HuKakmx
BUANMBIX 3arpsA3HeHnii He 6bi10 06HapYXXeHOo. [lNa OLeHKN 3arpsA3HeHHol niowaam 6b1710 peweHo 0Tobpatb NPo6bI NNM-
KOV NEHTOI C NOTONKA, MMELLEro 6eTOHHY NOBEPXHOCTb Tak. YTO6GbLI MecTa oT60opa NPo6 GbiNK paBHOyAANEHbI APYT OT
apyra Ha 5 m.

D.2 PesynbTarthl

Ha pucyHke D.1 npuBegeHa cxema, npefcTaBnsiolwias mecta otéopa npob BMecTe ¢ pesynbTatamu, knaccuuum-
poBaHHbIMK No Ta6nuue 5. na 0603HaYEHHON niowaan 6bINN yCcTaHOBNEHbI Ciedytolive npasuna:

a) CymmapHoe KOIM4ecTBO BbIYUCASIOT B FTOPU3OHTA/IbHOM W BEPTUKabHOM HanpaBieHun.

b) Ecnu cymmapHoe KoJM4ecTBO B OAHOM M3 HanpaB/ieHWil 6onblue, YeM KONMYeCcTBO To4ek oT6opa npob, To npea-
CTaB/EHHYI0 06/1aCTb BK/OYAIOT B MPOLECC OYUCTKM A0 TOUKW, rae B pedynbTaTe n3MepeHus 6biav noyyeHsl ABa rpaHu-
YaunMx «Hy/eBblX 3Ha4YeHns» (He obHapyxeHo acbecta). (CM. KO/IOHKY 1. UMeloLLy0 UTOroBOE 3HaveHve 7. Npu 3ToM B
OUMNCTKY BK/IOYAIOT TONMbKO psAfbl 1—3. NoToMy UTO pAaAbl 4 1 5 B 3Tl KO/IOHKE MMEIOT 3HaUYeHNe HOMb, U OHW rpaHuyar.)

10

10

X — cymMMapHOe Konu4ecTBo (M0 ropusoHTanu); ¥ — cymMmapHoe Konu4ecTso (No BepTukanu);
1 — BXOfHOe OoTBepcTue Ans kabens

PucyHok D.1 — CxemaTnueckoe n3o6paxeHne MeCTONonoxeHust ot6opa Npo6 1 NosyyeHHbIX pesynbTaTtos

O6nacTb, koTopas 6yeT BKIOUYEHa B NPOLLECC OUUCTKM, BblAeeHa XUPHOKA YepHO NMHNEN.

B 3TOM npumepe 6bI11 OLEHEHbI BCe NPOoGbl, 0TOGPAaHHbIE NIUNKOV NeHTol. MepBOHAYaNbHO Npexae, Yem NPUHATH
pelweHue o AanbHeiilleMm aHanuse nNpo6, cnefyeT OLEeHUTb NPO6bl HA TOPU3OHTANILHON U BepTUKaNbHOI LeHTpanbHOM
NnHuK (9 Npo6). B aToM npumepe 415 AOCTUXEHNUA NPOLEMOHCTPMPOBAHHbIX PE3Y/bTaToB 6bI/10 Gbl JOCTATOYHO NPOBE-
[leHVsl NepBOHAYASLHON OLEHKN.
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MpunoxexHune JA
(cnpaBo4HoOE)

CBefleHNA 0 COOTBETCTBUU CCbIJTOYHBLIX MEXAYHapOoAHbIX CTaHAapTOB
MeXrocynapCcTtBeHHbIM CTaHO4apTam

Ta6nunya OA1

O603Ha4EHME CCbIIOYHO CreneHb 0O603HaveHne 1 HavMeHOBaHME COOTBETCTBYHOLLETO
MEX/yHapoAHOro cTaHaapTa COOTBETCTBUA MEXroCy/JapCTBEHHOrO CTaHaapTa
1ISO 22262-1 — :

* COOTBETCTBYIOLYMIA HALMOHASIbHBIN CTaHAAPT OTCYTCTBYET. [l0 €ro yTBEpXAeHUst PEKOMEHAYETCSA UCMO/b30BaTh
nepeBo/, Ha PYCCKMii Si3bIK JAHHOTO MEXAYHApPOAHOTo cTaHgapTa. MepeBos 4aHHOTO MEeXAyHapoAHOro craHgapTa Ha-
X04uUTCs B degepasbHOM MH(POPMALMOHHOM (POHAE TEXHUYECKNX PErIaMEHTOB 1 CTaHAapTOB.
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KntoueBble cnoBa: BO3AyX, 3aMKHYTble MOMELLEHNS, BOTOKHUCTAA Mbl/lb, CKAHUPYHOLWNA 3NEKTPOHHbIA MUKPO-
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