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MNpegncnosne

1 NOATOTOBJ/IEH OTKpbITbIM aKUMOHEPHbIM 06LLEeCTBOM «Hay4yHOo-nccnen0BaTeNbCKUil LEHTP KOHTPO-
NA U AMarHoCTUKM TexHuyeckux cuctem» (AO «HULL K[») Ha ocHOBe COH6CTBEHHOIO ayTEHTUYHOrO nepesoja
Ha PYCCKMI A3blK @HINOA3bIYHON BEPCUN MEXAYHAPOAHOro cTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum KomuteTom no ctaHgapTtusauum TK 125 «lMpumeHeHne cTtaTuCTUYeCcKux me-
TOA0B»

3 YTBEPX/EH W BBEJEH B JEACTBUE MMpukazom defepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorum ot 6 oktabpa 2015 r. No 1471-cT

4 HacTtosiwumii cTaHfapT MOEHTUYEH MexayHapogaHoMy cTaHgapTy MCO 11843-6:2013 «Cnoco6HOCTb
o6HapyxeHusi. YacTb 6. MeTogonornsa onpegeneHnss KpUTUYECKOro 3HAYEHUS U MUHUMANIbHOTO OBHapyXu-
BaeMOro 3HauyeHus C NpuUmMeHeHneM annpokcumauun pacnpegeneHus NyaccoHa HopMa/ibHbIM pacnpejene-
Hnem» (ISO 11843-6:2013 «Capability of detection — Part 6: Methodology for the determination of the critical
value and the minimum detectable value in Poisson distributed measurements by normal approximations»,
IDT).

HanmeHoBaHVe HacTOALWEro cTaHfapTa U3MEHEeHO OTHOCMTENIbHO HaMMeHOBAaHWNSA yKa3aHHOT0 Mexnay-
HapoaHoro ctaHgapTa Ans npusepeHus B cootsetcTeune ¢ FTOCT P 1.5 (nogpasgen 3.5).

Mpu NnpyMeHeHnn HacTosLWero cTaHjapTa peKoMeHAyeTCs UCNO0/b30BaTb BMECTO CCbI/IOYHbIX MeX/yHa-
POAHbIX CTaHAApTOB COOTBETCTBYIOLIME VM HaLMOHasbHble cTaHAapTbl Poccuiickoii degepanmm n mexrocy-
[apCcTBEHHble CTaHAapThbl, CBEeHUSA O KOTOPbIX NpUBeAeHbl B AOMNOSIHUTE/IbHOM NpunoxeHun JA

5 BBEJEH BIEPBbIE

MpaBuna npMmMeHeHUs HacToOsWero craHgapTa ycTaHoBneHbl B TOCT P 1.0—2012 (pasgen 8).
NHdopmaumsa 06 n3amMeHeHUAX K HacTofLLeMy cTaHgapTy Ny6/MKyeTCcs B eXerofgHomMm (Mo COCTOAHUIO Ha
1 aHBaps TekyLwero roga) MHPOpMaLNOHHOM yKasaTene «HaluoHanbHble cCTaHgapThli», a ohuynanbHblii
TeKCT W3MEHEeHWRn M nonpaBoK — B eXeMeCAYHOM WH(OPMAaLMOHHOM YykKasaTene «HaunmoHanbHble
cTaHfapThl». B cnyyae nepecMoTpa (3aMeHbl) MM 0T MeHbl HACT OALLLEro CTaHAapTa CooTBeTCTBYyLLee
yBegoMneHue 6ygeT ony6numkosas B 6nxalilemM BbiNyCKe eXeMeCcayHoro MHopmMaLMoHHOro ykasaTens
«HauvoHanbHble cTaHgapThi». CoOTBeTCTBYLWAaa MHopMauns, ysegoMNeHne n TeKcTblpadMeLyaln Tca
Takxe B MHC(OPMAaLMOHHOW cucTeme obLero nonbL3oBaHUs — Ha oduynanbHom caliTe PegepanbHOro
areHTCTBa N0 TeXHNYECKOMY pery/iMpoBaHunio U MeTponoruu B ceTun MHTepHeT (www.gost.ru)
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HacTosiwuit cTaHAapT He MOXeT 6bITb NOTHOCTLIO WU YACTUYHO BOCMPOM3BEAEH, TUPAXNPOBAH M pac-
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BBepeHve

B npn6opax pasnnyHoro Tuna Ana o6Hapy>XXeHus CUrHano0B 4acTo UCNONb3YT MeTo nogcyeTa UMNynb-
COB (4ATuYMK PEHTreHOBCKOM, 3/1eKTPOHHO N WOHHOW CNEeKTPOCKONUWU, Takne Kak peHTreHoBCckue Audpakro-
MeTpbl. PEHTreHoBCKNe (D/1yopecLeHTHbIe CNEKTPOMETPbI, PEHTIEeHOBCKME DOTO31EKTPOHHbIE CNEKTPOMETpbI,
0Xe-3/1eKTPOHHblE CMEKTPOMETPbl, Macc-CNeKTPOMeTpbl BTOPUYHOM MOHM3aLMU, XPOMaTOMacCAeKTpOMeTpbl
M ap.). B aToM cnyvyae curHasbl COCTOSIT U3 CEPUM MMMY/IbCOB, MOABASIOLWMUXCA CAyYaiHbiM 06pa3oM yepes
HeperynsipHble MHTepBasibl BpemMeHu. [na nx onucaHusa MoxeT 6biTb MPUMEHEHO pacnpegeneHue lNyaccoHa,
a MeToA0N0rnsA onpefeneHns MMHUManbHOro 06HapyXXMBaemMoro 3Ha4eHUa MoxeT 6bITb BbiBeAeHa C npume-
HEeHVMeM cTaTuCcTUYeCcKoi Teopuu.

OnpepeneHne MUHMMaNbLHOIO OGHapPYXMBAEMOro 3Ha4YeHUs WMHOrAa BaXXHO B MpakTuyeckoh paboTe.
OT0 3HayeHne obecneuyvBaeT KPUTEPUIA MPUHATUSA PELLEHUS, KOrAa «CUTHaN He OGHapyXeH Wau Korga cur-
Han 3Ha4yMmo oTnyaetcsa OoT poHoBOro wyma» (1—8]. Hanpumep, aTo BaxXHO, Korga niMepsiemas Bennyu-
Ha npefcTaBnseT onacHble BellecTsa WAW NOBEPXHOCTHOE 3arpA3HeHne nosynpoBOAHUKOBLIX MaTtepuasos.
OrpaHu4yeHns Ha onacHble BellecTBa ycTaHaBNMBaT Npefebl UCNOMb30BaHNA LWECTN ONacHbIX MaTepuanos
(wecTMBaNEHTHbIN XPOM, CBMHEL,, PTYTb, KaAMWU 1 OrHe3alWnTHbIe areHTbl, nep6pomoandeHn) B Npon3Bos-
CTBE 3/IEKTPOHHbIX KOMNOHEHTOB M COOTBETCTBYHOLWMUX TOBAPOB, NpojaBaemMbix B EC. [1ns npoBepkn MCNOMb-
3yI0T cneymanbHble Npubopbl. PeHTreHoBckne h1yopecLeHTHbIe CNEKTPOMETPLI U ra3oxpomartorpaduyeckne
Macc-CneKTpoOMeTpbl ABMAAKTCA TakuMu npubopamun. PeHTreHoBCKkMe AN PaKkTOMETPbl UCNONL3YIOT A1 U3Me-
peHus ypoBHS 0NacHOCTM acbecTa 1 KpUCTaN/INYeCcKoro KpeEMHIUS B OKpyxatoLleli cpefe Wi B CTPOUTE bHbIX
maTtepuanax.

MeToabl, ucnonb3yemblie ANA onpefesieHnss MUHUMAaNbHOTO OBHapyXWBaemMoro 3HauvyeHus, [0/KHbI B
TeyeHne HeKOTOPOro BpeMeHU LUNPOKO UCMOb30BaThbCA B 061aCTU aHa/IMTUYECKOW XMMUKN, HO He TaMm. rae
MCNonb3ylT MeToA nogcyeta UMNynbLCcos. Heo6xoAMMO yCTaHOBUTb METOA0/OrNI0 ONpeAeNeHna MUHUManb-
HOro 06HapyXX1MBaemoro 3HayeHus B 3Toil obnactu.

B HacToAwem cTaHfgapTe pacnpefeneHue [llyaccoHa annpoKCMMUPOBAHO HOpPMasibHbIM pacnpeje-
neHnem. obecneynsarwlmnmM cornacoBaHHocTb ¢ nogxogom IUPAC. nexauieM B OCHOBE Cepuu CTaHLapToB
ISO 11843. O6bI4HYI0 annpokcuMaLnio UCNOoMb3YT A8 TeHepauun gUcnepcun, KpUTUYECKOro 3Ha4YeHusa oT-
KNUKa. KpuTepus cnoco6HOCTU 06HaPYXEHUS U MUHUMAasIbHOTO 06HapyX1MBaemMoro 3HavyeHus [1].

B HacTosWwem cTaHgapTe:

a — BEpPOATHOCTb OWMNOGO0YHOIo O6HaPYXEHUA TOro, YTO CUCTEMA HE HaxoAUTCcA B 6a30BOM COCTOSHUM,
ec/nn B eCTBUTENIbHOCTN OHAa HaxoAauTcs B 6a30BOM COCTOSHUMK;

p — BEpPOATHOCTb OWMNOGOYHOTO He OBHApPYXeHUs TOro, YTo CUCTEMa He HaxoAuTca B 6a30BOM COCTOSA-
HWUW. eC/v 3HaYeHne NepeMeHHO COCTOAHNS PaBHO MUHMMaIbHOMY O6HapyXxnsaeMomMy 3HavyeHuto (xd).

HacTtosawuit ctaHgapT NoaHOCTbO cornacosaH ¢ MCO 11843-1. NCO 11843-3, UCO 11843-4.
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HAUWOHANDBHGL N CTAHAOAPT POCCUMCKOM PEOLJEPALUNMN

CratucTmyeckme mMeTogbl
CMNOCOBHOCTb OBHAPYXEHWA
YacTb 6

MeTo40/0rUs oNpeAe/ieHns KpUTUYECKOTO 3HAYEHUS U MUHUMANIbHOTO
06HapPYXMBAEMOT0 3HAYEHNS C MPYMEHEHMEM annpokcumMauun pacnpegenexus
MyaccoHa HOPMasbHbIM pacnpeseneHnem

Statistical methods. Capability of detection. Part 6. Methodology for the determination of the critical value
and the minimum detectable value m Poisson distributed measurements by normal approximations

[farta BBegeHns — 2016—12—01

1 O6nacTb NpPUMEHEHMNs

B HacToflwem cTaHfapTe yCTaHOBNEHbl METOAMKN onpefenieHns KpUTUYECKOro 3Ha4YeHUa nepemMmeHHomn
OTK/INKA U MWHUMANbHOTO 0GHAPYXWBAEMOro 3HAYeHUsI No pe3ynbTaraM U3MepeHuit, MoLUUHSALWNXCSA pac-
npepenexuto MyaccoHa. CTaHAapT NPUMEHUM B TeX Caydasx, Korga n3ameH4YnBocTb (DOHOBOTO LWyMa U CUTHa-
na MoryT 6bITb onucaHbl pacnpegeneHunem MNMyaccoHa. O6bIYHO NS pacnpefeneHua NyaccoHa UCNONb3YHOT
annpokcumaunio B BUAE HOpManbHOro pacnpegenenus (cm. NCO 11843-3 n NCO 11843-4).

ConocTaB/ieHWe TOYHOCTU pe3y/ibTaToB Npu MCNONb30BaHUW pacnpegeneHuns fyaccoHa n ero annpok-
cumMauuMn HopMmanbHbIM pacnpefeneHnem npuesegeHo B npunoxeHun C.

2 HopmaTtunBHbIe CCbISIKN

B HacToAueM cTaHfapTe UCMO/b30BaHbl HOPMATUBHbIE CCbIIKM Ha cnefylolime cTaHgapThbl:

PykoBogcteo VMCO 30 TepMuHbl 1 OonpefeneHnsi, ncnonb3yemble B 06/1acTn cTaHAapTHbIX 06pa3uoBs
(1ISO Guide 30 Terms and definitions used in connection with reference materials)

MCO 3534-1 Cratuctuka. Cnosapb M ycnoBHble 0603HayeHus. YacTb 1. Obwume cratucTuyeckme
TEPMUHBI U TEPMUHbI, UCMOMIb3YeMble B BEPOATHOCTHbIX 3agavax (ISO 3534-1 Statistics — Vocabulary and
symbols — Part 1: General statistical terms and terms used in probability)

MCO 11843-1 CnocobHOCTb 06HapyxeHus. YacTb 1. TepMmuHbl n onpegenennsa (ISO 11843-1 Capability
of detection — Part 1: Terms and definitions)

MCO 11843-2 CnocobHOCTb 06HapyxeHuss. YUacTb 2. MeTofon0rua B cayvyae IMHENHOW KannbpoBKu
(1SO 11843-2 Capability of detection — Part 2: Methodology in the linear calibration case)

NCO 11843-3 CnocobHOCTb 06HapyxeHusa. YacTb 3. MeTogonornsa onpegesieHns KpUTUYECKOro 3Ha-
yeHUa oTKAMKa 6e3 Mcnosb3oBaHWs gaHHbiXx kanubpoBku (ISO 11843-3 Capability of detection — Part 3:
Methodology for determination of the critical value for the response variable when no calibration data are used)

MNCO 11843-4 CnocobHOCTb 06HapyxeHus. HacTb 4. MeToA CpaBHeEHUS 3a[aHHOr0 3HaYeHUss C MUHMN-
ManbHbIM O06HapyxuBaembiM 3HauyeHuem (ISO 11843-4 Capability of detection — Part 4: Methodology for
comparing the minimum detectable value with a given value)

MN3paHue ouymansHoe
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3 TepMUHbI 1 onpeaeneHns

B HacToflleM cTaHgapTe npuMeHeHbl TepmuHbl no NCO 3534-1. NCO 11843-1, NCO 11843-2,
MCO 11843-3, NCO 11843-4 n PykosogcTey MCO 30.

4 N3amepuTesibHasa cuctema 1 06paboTka JaHHbIX

Ycnosua “cnonb3oBaHMA B pacyeTax pacnpegeneHus lyaccoHa 06bIYHO ONpeAensaT 3KCNepumMeH-
TanbHO. KonmyecTBo 06HapPYXeHHbIX UMMY/IbCOB BO3pacTaeT Npu yBe/IMYEHUN BPEMEHW HaAGNIOAEeHNUIA U Wn-
pUHbI 06nacTn Habnwgaemoro cnekTpa. dTu ABa napameTpa A0/KHbl 6blTb YCTAHOB/IEHbI U COXPAHATHCA B
npouecce U3MepPeHUii.

[na nocToBepHOro onpefesnieHnss MUHUManbHOro 06HapyXnBaeMoro s3HayeHnsa Heo6XxoANMO BbIMOJTHE-
HUe cnefyluwmnx TpeboBaHunii:

a) curHan v oHOoBbLIV WYM NOAUYUHATCA pacnpegeneHunto MyaccoHa. CurHan sABAseTcs CpefHUM Ha-
6104aeMbIX 3HAYEHWUIA;

b) UCXOAHbIE flaHHble He 06paboTaHbl K He CraxeHbl;

C) NPOJO/MKNTENbHBIA HEMPEPbIBHLIA MHTEPBA/ BPEMEHU M3MepeHuil 6onee nNpeanoyTUTEsieH, YeM He-
CKO/IbKO KOPOTKMX MPOMEXYTKOB BPEMeHN HabnwaeHnin. iamepeHns npofo/KNTeIbHOCTbIO B O4HY CEeKyHAY
npegnoytutTensHee, yem 10 nuamMepeHunin NPoAo/MHKUTENbHOCTLI0O MO 100 Mc Kaxaoe. Annpokcumaunsa pacnpe-
fenexus lMyaccoHa HOpMasbHbIM pacnpejeneHnem faet 6osee TOYHble pe3ynbTaThl ANA 60/1ee BbICOKUX
3HaYeHUn cpepHero;

d) KonnyecTBo M3MepeHuin. NMocKoNbKy B NPMBEAEHHbIX MEeTOoAaxX UCMNOb30BaHbl TOMbKO cpefHue, Ans
nx onpegeneHns Heo6xoAMMO BbINOMIHEHNE MOBTOPHbLIX M3MepPeHuit. MOLWHOCTL TecTa Bo3pacTaeT C yBenu-
YeHneMm KonmyecTBa U3MepeHuii;

€) KONMYecTBO KaHanoB, UCNO/Mb3yeMblX AaTYMKOM. He A0/MKHO 6biTb HANO0XEeHUs cocefHUX NUKOB. Ko-
NINYeCTBO MCNOJMb3yeMbiX KaHanoB AN1A M3MepeHUs POHOBOro WyMa U BbIGOPOYHBIA CNEKTP AO0/MKHbI 6biTb
NAEeHTUYHbIMK (NpunoxeHne D. pucyHok D.1);

f) wupuHa nuka. 4NA MOHUTOPUHTA €AUHCTBEHHOIO NMKa PeKOMeHAyeTCs UCNO0/b30BaTb NOHYHO WNUpU-
Hy Ha nonosumHe makcumyma (FWHM). 370 npegnoytuTeNnibHO B C/iyyae M3MepeHUs BbICOTbl BEPLUNHbI U/MAn
LWMPUHBLI OCHOBaHMUA nNuka. CooTBeTcTBYOWEee 3HavyeHne FWHM fo/mxHO 6bITb onpefeneHo 3apaHee Ha OCHO-
Be pe3ynbTaToOB U3MepeHNin ctaHgapTHONW BbiGopkn. NaeHTuyHoe 3HavyeHne FWHM cnegyet ucnonb3oBaTh U
ONA hOHOBOTO WyMa U AN U3MEPEHNi A 3N1eMeHTOB BbIGOPKH.

[ononHnTenbHble @akTopbl. IHCTPYMEHT f0/KeH 6biTb NoBepeH (kanubpoBaH), AaTunk 4o/xeH pabo-
TaTb B Npejenax ero nMHeliHoro gnanasoHa. He goMXHO 6blTb CUTHANOB, KOTOPbIE HE MOrN 6bl GbITb YETKO
NAEHTUMULMPOBAHbI, Kak He siBNsAwWmMecs wWymom. [lerpagaunsi o6bekta B npouecce M3MepeHuin JomkHa
6bITb HE3HAUMTENbHOW. [lo/mkeH 6biTb OOHapPYXeH, No KpaiHeli Mepe, O4WMH CUTHAI MW MUK. OTHOCALWKIACA K
paccmaTpuBaemMoMy 06BEKTY.

5 Annpokcmnmauua pacnpegeneHus NyaccoHa

5.1 KpuTuuyeckoe 3HauyeHMe Ha OCHOBE HOPMasibHOTO pacnpegeneHus

PeleHne 0 3HAYMMOCTU U3MEPEHHOTO CUTHAMA (MM HEeT) MOXET 6biTb NPUHATO HA OCHOBE COMOCTaB-
fIeHNa cpeaHero apuMeTMyeckoro  pesynbTaToB M3MEPEHUii C BbiIGpaHHbIM 3HAaYeHneM yc. 3HadyeHue yc,
paccMaTpuBaemoe Kak KpuTuyeckoe 3HauyeHue, yA0BeTBOpsieT TpeGoBaHuio

P(yp >yc!x =0) S «. )

r4e BEPOSITHOCTL BblUMC/IEHA NPW YCNOBUM, YTO CUCTEMA HAXOAWUTCS B 6a30BOM COCTOAHMU (X = 0). & « — 3a-
[laHHOe 3HauyeHve BEPOSITHOCTU.
®opmyna (1) 3agaeT BEPOATHOCTb TOFO, YTO YA > YC NPW YCNIOBUW, YTO:
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KBaHTWU/Ib HOPMUPOBAHHOTO HOPMAbLHOTO pacnpegenerHuns ypoBHs (1—et);
CTaHAapTHOE OTK/IOHEHWE MPU BbINOIHEHUW YCOBUIi AN OTKIMKA B 6230BOM COCTOSIHUM,
cpefHee pe3ynbTaToB U3MEPEHUii OTKANKA B 6A30BOM COCTOSIHWU;

KO/IM4eCTBO NOBTOPHbIX U3MEPEHNIT YNCTON cTaHAapTHOW BbiGOpkM. OHO NpefcTaBnseT 3HauYeHne
nepeMeHHoW B 6a30BOM COCTOSAHUY;

KO/INY4eCTBO NOBTOPHbIX U3MEpPeHWt KOHTponupyemoli Bbl6opku. OHO AaeT 3HavyeHue dakTuue-
CKOli NepeMeHHO COCTOAHNS.

3HaK «+» UCNOMb3YT B hopmysie (2), ecnin nepeMeHHas OTKAMKa yBeNnMumBaeTcs Npu yBe/nYeHuu nepe-
MEHHOIA coCTOAHMSA.

3HaK «-» UCMNOoJb3YyT B NPOTUBOMOJIOXHOM C/lyyae.

OnpegeneHvie KpUTUYECKoro 3HavyeHus cootsetcTeyet MCO 11843-1 n CO 11843-3. Ero B3aMmMoCBSA3b
C pe3ynbTataMu M3MepeHunit B hakTM4eckom n 6a30BOM COCTOSIHUSIX MoKa3aHa Ha pucyHke 1.

Yy *

X — OTKAUK; Y -- 6a30BO€ COCTOSIHUE; 1 — BEPOSTHOCTL OWMWGKN NEPBOTO POAa; P — BEPOATHOCTL OWMUGKN BTOPOIO poaa

PucyHok 1— MpuHUMnuasibHoe COOTHOLLUEHNE KPUTUYECKOTO 3HAUYEHMA 1 Pe3y/ibTaTtoB VIBMBDBHVIVI OTK/TNKa

B (*)aKTI/IHeCKOM 1 6a30BOM COCTOSIHUAX

5.2 OnpepeneHvie KpUTUYECKOTO 3HAYEHUS MEepPeMeHHOol oTKankKa

Ecnu nepemeHHas oTkvMKa noguynHAeTcs pacnpegenerdunio MNMyaccoHa ¢ 4OCTATOYHO 60nbWUM cpefHum,
OoueHKa CTaHA4apTHOIo OTKNIOHEHNA pe3ynbTaToB MNOBTOPHbLIX |/|3M9peH|/|17| nepemeHHoﬁ OTKNMKa B 6a30BOM CO-

CTOSIHMU (OLleHKa Ob) NMeeT BUj, CTaHpapTHOe OTK/IOHEHWe pe3y/bTaToB NOBTOPHbLIX N3MEPEHUA nepe-
MEHHOW OTKAUKa B (pakTMYeckoM COCTOSIHWM MO BbIGOPKEe MMeeT BUS ~ W ABASIETCA OLEHKON og (CM. mpu-
noxexwue B).
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KpuTnueckoe 3HaueHWe yc NepemMeHHOli OTk/MKa, KoTopas MoAuYMHseTcs pacnpegeneHuto MyaccoHa,

annpokcMMmunpoBaHHOMY HOpMa/ibHbIM pacnpeaneneHnem, nMmeeT Bua:

Ye= ?b ¢ 2,-a «b +2W. y-J +F

roe j— cpepHee apudmeTnyeckoe pesynbTaTtoB N3MEPEHUI OTKINKA B 6a30BOM COCTOSIHUN.

5.3 KpuTepuit focTaTO4YHON CNOCOBHOCTU OGHapyXeHus

<3)

KpuTepuii gocTaTouHOW cNOCOBGHOCTM 06HApYyXeHUs NO3BOMSET NPUHUMATb pelleHns 06 o6HapyXeHun
CUrHana Ha OCHOBE COMOCTaB/IEHUA KPUTUYECKOrO 3HA4YeHWS BEPOATHOCTU C YCTAHOBMIEHHbIM 3HAYEHUEM
ypoBHS goBepusa (1-p). Ecnm kpuTepuit BbINOMHEH, MOXHO NPUHMMATb pelleHne 0 TOM. YTO MUHUMaNbHOe
oGHapyxuBaemoe 3HavyeHne xd He NPeBOCXOAUT 3HAYEHUSA NePEMEHHOW COCTOSIHMA Xy. MUHUManbHoe o6Ha-
pyXuBaemMoe 3HauyeHue Torga onpejensieT HaMMeHbllee 3Ha4YeHue nepemMeHHol oTkauka ng. Ans KoToporo
HenpaBuAbHOE pelleHne MOXeT BbiTb MPUHATO C BEPOATHOCTLIO P. STO 3HAYEeHMe B CUTyaLuun, Korga HeT cur-

Hafa. a To/IbKo (POHOBbLIN WYM. COOTBETCTBYET ownbke BTOPOro poaa.

Ecnu cTtaHgapTHOe OTK/IOHeHMe OTKAWKa ANA AAaHHOTO 3Ha4yeHus XA paBHO 0, KpUTepuit Toro, YTo Be-
poATHOCTb 6onble uan pasHa (1-p) ycTaHaBnMBaeT HepaBeHCTBO (4). U3 KOTOPOro MOTYT ObiTb MOYYEHbI

HepaBeHcTBa (5) n (6):

My* Je+Zi."-1-Ub +X 0®

Ecnun yc 3ameHnTb Hayc = Ub ¢z, aab ™ -1 - -"-(cm. bopmynsbl (2) n (3)). To:

% - Ub * 2«m« °b + + 21+

rAae a — BEepPOSATHOCTb OWWGKM NEPBOro Poaa,;
P — BEpOSATHOCTb OWMW6KN BTOPOTO POAA;

nb— MaTemMaTunyeckoe oxuaaHue oTK/MKka B 6a30BOM COCTOSAHUU B haKTUYECKMUX YCIOBUAX.

4

(®)

Mo— maTeMaTunyeckoe OXuiaHue OTKIMKa No BbIGOPKE C MepeMeHHOl COCTOAHMS, paBHOM X0 B (pakTu-

YeCcKnx ycnosuax.

Onap=aunK =JKputepuini MOXHO ynpocTuTb

elg-4b*21a (6)

Ecnun ob 3aMeHNUTb OLEHKOW (cm. 5.2). a Takxe nja 3aMeHUTb OLEHKOW (cm. npunoxenue B),
KpUTEpUii npeeBpaltaeTcs B HepaBeHCTBO (7).

4g-4b** -, @)

MpumeyaHnne — Mpu BaNngaumm metoga B cootBeTcTBumn ¢ ICO 11843-4 06bI4HO BbibMpatoT K =J = 1
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5.4 TlopTBepxAeHWe KpUTepus AOCTaTOYHON CNOCOBHOCTU OGHapyXeHus

CTtaHfapTHble OTK/IOHEHNA W MaTeMaThyeckue 0XUAaHUSA OTKANKa OObIYHO HEW3BECTHbI, Takum obpa-
30M OLleHKa Npu MCMOMb30BaHUN HepaBeHCTBa kputepusa (6). 4O/HKHA 6bITb NOMyYeHa No aKCnepumeHTab-
HbIM AaHHbIM. JleBas YacTb HepaBeHcTBa (6) HeM3BecTHa, a NpaBas 4yacTb N3BeCTHa.

[oBepuTenbHbIil MHTEPBaN AN r|g- Ub onpegensaoT no N pesynbtatam NMOBTOPHbIX U3MepeHuii B 6a30-
BOM COCTOSIHUM M N MOBTOPHbIX M3MEPEHUI BbIGOPKM C NEPEMEHHOI COCTOSIHMA paBHON x4 [loBepuTenbHbIii
MHTepBan ¢ yposHem gosepus 100(1—<x/2) % ans (rjg- nb):

Wg ~?2b)* z(l-4f2) + 5 T” '105 A% Ab) +2(1-«/2)Y'm <5b4

rae z<ba/2) — kBaHTWAb HOPMUPOBAHHOTO HOPMaNbHOrO pacnpegeneHus yposHsa 100 (1-«/2).

ANns noaTBEpXAEHNA KpUTepus [0CTaTOUYHOW CNOCOBHOCTM 06HApYXXeHUsA NCNOMb3YIOT OL4HOCTOPOHHUIA
KpUTEpUii. HMXHASA rpaHMLa Of4HOCTOPOHHErO A0BEPUTENBHOIO MHTepBana ANs (r|g- Nb) C p = bl U YPOBHEM
posepusa 100(1—=<x) % umeet BuA:

Ua- *b* (Y9- 9b) + 2(1 a) ' 9)

roe N — KO/MMYEecTBO pe3y/ibTaToB MOBTOPHbIX M3MEPEHMIA KaxAoro o6pasya CpaBHEHUs, UCMOJb3YeMoro
npy onpejeneHnn oLeHKN CnocoBHOCTU 0BHAPYXEHUS,

yi— cpeaHee apudmMeTnyeckoe pe3ynbTaToB U3MepeHUii OTKNKa No BbIGOpKe C NepeMeHHoi cocTosn-
HUSI. paBHOW Xn;

Mb — maTemaTnyeckoe oxugaHue oTk/iMka B 6a30BOM COCTOSSHUM B haKTUUYECKUX YCNOBUAX;

r\g — MaTemaTMyeckoe OXxuaaHue oTk/iMKa Nno BbIGOPKe C NepeMeHHOl COCTOSHUSA, PaBHOM X4, B (hakTu-
Yeckux ycroBusx.

HUWXHIOI0 rpaHnLy O4HOCTOPOHHETO 0BEPUTENILHOTO MHTEpBana Ans (UA- Ub). NOSIyYEHHYI0 B COOTBET-
CTBMU C HEpaBeHCTBOM (9). CONOCTABAAIOT C NpaBoii YacTblo HepaBeHcTBa (6):

Ug- Us A (@B- %) +2,.«) "7T°b +70apg* 21« f r +Veb +°n ) (10)

MprGANXEHHYI0 HWXHIOK rpaHuly TO foBepuTenbHOro MHTepBana Ans (U4 - Lb) C YPOBHEM AOBepusi
100(1-a) % nonyyatT, 3aMeHsIsi Ob U 04 Ha " cooTBeTCTBEHHO (Kak B (3) u (7)):

(11)

Ecnu TO yfoBneTBOpPsieT HepaBeHCTBY (7). MPUHMMAIT pelleHne 0 TOM. YTO MUHMMaslbHOE CpefHee
o6HapyxXnMBaemMoe 3HauyeHue OTKAMKA j2J MEHbLUIEe UM PABHO MUHUMASIbHOMY OGHAapYXUBAeMOMY 3HAUYeHUIo
oTknvka yd. 3HaueHune xd N03TOMy MEHbLIE UMW PABHO XJ W. A/1S1 OTHOCUTENBHO 60/bWNX 3HAYEHUH N, HUXHSA
[lOBEpUTEsibHas rpaHuLa B COOTBETCTBUM € popmyroii (11) ssBnsieTcs yAOBNETBOPUTENBHONA.
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6 OTYeT 0 NMosyYeHHO OLIeHKE CMOCOBHOCTU 0BHAaPYXEHMS

OnpepeneHne OLEHKN CMOCOBGHOCTN OGHapYyXeHUsA 06bIYHO ABASETCHA YacTbio MEpPBUMYHON Banupauuu
meToga. OTUeT AO/KEH BKAOYATb:

a) uHopmayuio 06 obpasyax CpaBHEHUA, BKIOYAA 3HAYEHUA X[. A1 3TASIOHHOTO COCTOSAHUS,

b) KONNYECTBO MOBTOPHbLIX U3MepPeHUin N AN KaX[0ro aTalOHHOIO COCTOSAHMSA:

c) cpegHue apudmeTnyeckue ju j;

d) Bbi6paHHble 3HaYeHua u, |i, J n K;

€) 3HauyeHus neBbIX U NpaBblX YacTell HepaBeHCTBa (7) C UCMO/Ib30BAHMEM OLLEHOK, T. e. (YA - Yb) UAN.
ecnu ato npumeHumo, (p =a. K =1J), 3HaueHne (L9- rlb), COOTBETCTBYIOLW NI LOBEPUTENbHbIA MHTEPBAN U ero
NPUEMNEMYI0 HUXHIOK rpaHuLly

f) 3aknwuyeHne OTHOCUTEsSIbHO CNOCOGHOCTN O6HaPYXeHUs;
4) Npu Heo6XxoAMMOCTU, MUHUMa/IbHOE O6HapyXXMBaemoe 3HavyeHve 4Na 3ajaHHoN BENNUYNHbI DOHOBO-
ro wyma. 970 3HayeHue nonyvawT, 3ameHAs N n J 6ecKkoHe4YHOCTbio 1 1. cooTBeTCTBEHHO, B hopmysie (10).

7 OTyeT 0 pe3ynbTatax NPUMEHEHUS MeToaa

Habnwpaemble 3Ha4eHUA AO/KHbI 6bITb 3ahUKCMPOBAHbI, MOCKO/IbKY OHU NPeACTaBNSAT OTKAMK nepe-
MEeHHOIi cocTosiHUSA. TOT hakT, YTO HabNoAaeMble 3HAUYEHUSA UCNOMb3YIOT A1 NPOBEPKN UCTUHHBIX 3HAYEHUNA,
He ABNAeTCA NPUYMHOWN AN 3aMeHbl WX BEPXHEN rpaHuuein (paBHOW KPUTUYECKOMY 3HAYEHUI) WA MUHU-
ManbHbIM O6HapYyXMBaeMbliM 3HauyeHMeM. B oTyeTe Takxe yka3blBalOT KPUTUUYECKOE 3HAYEHUE U MUHUMASb-
Hoe o6HapyxXuBaemoe 3HauyeHue.
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MpunoxeHne A
(cnpaBoyHoe)

O603HavYeHus, ncnonbsyemobie B8 NCO 11843-6

napameTp COCTOSIHUS;
nepemMeHHas OTK/VKa;

KOMIMYECTBO NOBTOPHbIX M3MEpPEHNi Ha 06pasLe CpaBHEHUS, NPEACTABNSAIOLMX 3HAYEHNS B 6a30BOM COCTOSHUN
(nycTtas npo6a);

KOJIN4EeCTBO NOBTOPHbIX VI3MepeHI/II7I B pea/ibHOM COCTOSAHUU (KOHTpO}'IbHaﬂ Bbl60an)I

KOIMYECTBO MOBTOPHbIX M3MEPEHUI KaXA0ro obpasua CpaBHEHWs NpU OnpeaeneHun OLEHKM CMOCOGHOCTU
06HapyXeHus;

3HauyeHne nepeMeHHol CoCTOAHNA:
3HaYeHne NepeMeHHO OTKIMKa:
KpUTUYECKOe 3HauyeHne NepeMeHHOoN OTkAmKa B cooTBeTcTBum ¢ ICO 11843-1 n ICO 11843-3;

3a/jaHHOEe 3HaueHue, KOTOPOe MPOBEPSIOT A1 ONpefenieHns, GoMblue OHO MUHUMAILHOTO 06HAPYXMBAEMOro
3HAYEHUS UIN HET.

MWUHVMa/IbHOE 0GHaPYXX1BaeMoe 3HaYeHne NePeMEHHOl COCTOSIHNS;
CTaHAapTHOE OTK/IOHEHWE OTK/IKA B (haKTUUECKUX YC0BUAX B 6a30BOM COCTOSHY;

CTaHAApTHOE OTK/IOHEHWE OTK/IMKA B (DaKTUUYECKUX YCOBUAX /15 BbIGOPKY C NepeEMEHHOI COCTOSIHWS, paBHOM
\%
maTemaTu4eckoe OxuaaHue oTKnKa B (hakTUYECKUX YCIOBUSX B Ga30BOM COCTOSIHUY;

MaTemaTuyeckoe OXmaaHue oTKInKa B akTUYeCcKmX yCoBusIX 418 BbIGOPKM C MepeMeHHOl COCTOSIHWSA, paBHOMN
\%

cpeAHee apumeTNyeckoe pesybTaToB M3MepeHNil OTKMKa B 6a30BOM COCTOSIHWM NO BbIGOPKE C NepeMeHHOi
COCTOSIHMSA, PaBHOW X:

cpefHee apudmernyeckoe pesybTaToB M3MepPeHNil OTKIMKa B 6a30BOM COCTOSIHWM MO BbIGOPKE C NepeMeHHOi
COCTOSIHUSA, PaBHOI X[,

MWUHVMa/TbHOE 0GHaPYXXMBAEMOE 3HAYEHNE OTK/IMKA C MEPEMEHHOI COCTOSIHUS, paBHO Xd;
cpepHee, COOTBETCTBYIOLLEE CPEeAHEMY KOIMYECTBY COBbITHIA B pacnpeseneHny MNyaccoHa;
BEPOSITHOCTb OLUMGKW MEPBOTO POAa;

BEPOSATHOCTb OLUMGKW BTOPOrO Poja;

[l0BEpUTENbHAS BEPOSITHOCTb;

[lOBEpUTE/NbHAsA BEPOSITHOCTD;

KBaHTW/1Ib HOPMUPOBAHHOTO HOPMAJ/TBHOMO PACTPESENIEHNST YPOBHS <1—eX);

KBaHTW/Ib HOPMUPOBAHHOTO HOPMASTLHOTO pacnpeaeneHns ypoBHs (1-0):

HWXHAA AoBepUTEeibHasA rpaHuua.
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Mpunoxexve B
(cnpaBoyHOE)

OnpepeneHne oLEHOK CpefHEero U gucnepcuu Npu annpokcumauumn pacnpegenerus MyaccoHa
HOpPMasnbHbIM pacnpejeneHuem

DyHKLWSA BEPOATHOCTY pacnpegenenus MyaccoHa pfy, X) umeeT BUA;

124
py-X)=— B\ (B.1)

/m

rae X — cpefHee, COOTBETCTBYIOLLEE CPEAHEMY KOMIMYECTBY COBbITUI 3a YCTAHOB/IEHHbIN NEpPUOA BPEMeHN;
y — (paKTyeckoe KoNMYeCTBO COGLITUIA, 3aperucTpMpPOBaHHbLIX 3a TO Xe Bpems.

Tak Kak cnyuaiiHas BennumHa Y noaunHseTcs pacnpegeneHuio MyaccoHa ¢ napameTpoM X. MaTteMaTiyeckoe Oxu-

[aHve navcnepcus aToli cyyaiiHoli BenUmHbl paBHbl X, T. e. £{¥) =Xwu Var (¥) =X Takum 06pa3om, Heo6xoAMMO onpe-
[ennTb OLeHKy TO/bKO NapameTpa X. 3Ta oLieHka Ha 0CHoBe J He3aBUCUMbIX Pe3y/ibTaToB U3MepeHuit MeeT BUA;

(B8-2)

Mpu annpokcumaumm pacnpegenequsi MNyaccoHa HOPMasbHLIM PacrpeaeneHem CyyaiiHyto BennuuHy Y sameHs-
10T CNyyaiiHOl BEMNUYMHOI Z. KOTOpas NOAUMHSIETCS HOpMasbHOMY pacripegeneruto N (X. X).
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Mpunoxexne C
(cnpaBoyHoe)

ToYHOCTb annpokcumauum

B faHHOM NpUIOXEHUN MUHUM&aUTbHbIe OGHaPYXXMBAEMbIE 3HAYEHWSI OTK/IMKA, BbIYUC/IEHHbIE C UCMO/b30BaHNEM
annpokcumMauun pacnpegeneHusn MNMyaccoHa HopMasibHbIM pacnpejenieHeM, ConocTasieHbl C MUHUMasIbHbIMI O6Hapy-
XUBAEMbIMM 3HAYEHVSIMM, MOJYUYEHHBIMU Ha OCHOBe pacnpefeneHus MyaccoHa. 3TO NO3BOMSET ONpefenTb 3aBUCK-
MOCTb TOYHOCTW annpoKCMMaLn OT KOIMYecTBa JaHHbIX.

MuHMManbHoe 06HapyXuBaemoe 3HaveHue OTKMKa AN pacnpefeneHus MyaccoHa BblMMCASIOT B COOTBETCTBUM
CO cneaytoLLeli npoueaypoii.

CyMMa crlyyaiiHbIX BeIMYMH, NMOAYUHAIOLMXCA pacnpefeneHnto MNyaccoHa, Takke NofunHAeTCs pacnpeienieHno
MyaccoHa. OfHaKo 3To HecnpaseAMBO A/151 PA3HOCTU C/yYaliHbIX BE/IMUMH, MOAUMHAIOLLMXCA pacnpeaeneruo MNyaccoHa.
Ecnu aTa pasHOCTb YeTKO onucaHa, UCNonb3yeTcs cieyrolas yHKUUS BepoATHOCTW. OTK/IMK B 6a30BOM COCTOSIHUM CO-
OTBETCTBYET (POHOBOMY LUYMY NPV M3MEPEHUAX Yb U NEPEMEHHAas OTK/MKa B peasibHOM COCTOSIHUM yd OTpadkaeT Kaxayto
13 ABYX BbIGOPOK B YC/I0BUAX HY/IEBOI TMNOTE3bI.

D70 03HaYaeT, YTO pacnpefenieHne MoxHo onucatb dpopmynoli (C.1). raey = lyb- yd|.

Pry] = «r*,£e ™ -* [1(/-y)!]"1=(r>11 20). (C.1)
in Y

/{*) — mogudmumpoBaHHasa dyHKuma Beccens nepsoro Buaa.

Pacnpenenexnne moxHo onncatb popmMynoii (C.2) B yCNOBUSX a/lbTEPHATUBHON MMNoTE3bI.

Prfiyl=  ¢~§B/B 2 [I(/-Y>!]u = N*>(-TE-)Y2A (2710 7). (C.2)

MWHUMasTbHBI 06HaPYX1BaeMbIil OTKIVNK B (haKTUHECKOM COCTOSIHUM MOXET ObITb MOJTyYeH U3 3TUX ABYX ypaBHe-
HUIA. ANbTEPHATUBHO MUHUMa/bHBIV 06HApYX1BaeMbIi OTK/IMK NPU UCMOMb30BaHNN annpoKCMMaumMnm MOXET 6biTb Nony-
yeH ¢ nomoLbio hopmyn (7) n (11), ecnv KONMYECTBO NOBTOPHBIX N3MEPeHUi N 3aMeHUTb Ha GECKOHEYHOCTb.

B ta6nmue C.1 npuBefeHO MUHUMasIbHOE OBHapyxmBaemoe 3HayeHue, korga napameTp yb COOTBETCTBYET 3Haue-
HW0 B 6a30BOM COCTOSHMM OT 1 A0 200, a Takke pasHoCTU 3HaYeHW yd, BbIYMCNEHHBIX C MOMOLLBIO TOYHOTO M NPUGAN-
XXeHHoro metoga [11].

Bbluncnenvs gns pacnpegenexus fMyaccoHa v npu MCNosb30BaHNN HOPMasibHOV annpokcuMaLymn AaloT 4OBOSbHO
6113Kve pesynbTathl N0 BCEMY AnanasoHy (CM. pucyHok C.1).

Ecnn MyHMManbHoe o6HapyXmBaemMoe 3HauyeHne OTKAMKa JO/MKHO GbiTb ONpefesieHo C NOrpeLlHoCTbI0 He 6osee
5 %, ycnosus U3MepeHuin JOMKHbI ObITb OTPEryMpoBaHbl Tak. YTOObl 3HAYEHWE Yb COCTaBNAN0 HE MeHee 18.

Tab6nuua C.1 — ConocTtasneHve pacnpegeneHns MyaccoHa n HOpMasbHOM annpoKcMMaLmm

3HauyeHue oT- Pacnpepge- HopmanbHoe 3HauyeHne oT- Pacnpegene- HopmanbHoe
wnba B 6azoBom nexve npuénu- Kknuka B 6azoBom Wie Myaccoma npnénu-
cocTosHMM MyaccoHa XeHune PasHocTe cocTOsiHMM XeHue PasHocTe

Y Ya Ya Yo Ya ya

1 8.2 8.4 -0.1 8 24.7 23.9 0.9
2 11.3 11.3 0.0 9 26.1 25.7 0.4
3 14.1 13.8 0.3 10 27.4 27.4 0.0
4 171 16.0 1.0 n 29.9 29.1 0.7
5 18.9 181 0.8 12 31.2 30.8 0.3
6 20.8 20.1 0.7 13 325 32.5 0.0
7 22.2 22.0 0.2 14 34.9 34.1 0.7
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MpoponxeHne Tabnuubl C.1

3HaueHve oT- Pacnpege- HopmasibHoe 3HaueHune ot- Pacnpenene- HopmasibHoe
KMKa a 6a30BOM neHve npménu- «/MKa B 6a30BOM npuénu-
COCTOSHUN IMyaccoHa XeHue PasHocTb COCTOSHIM Hue Myaccora XeHue PasHocTb

>b it Yii Yb Yo Yii

15 36.1 35.7 0.4 50 85.6 85.6 0.0
16 37.4 37,3 0.1 51 87.8 86.9 0.9
17 39.8 38.9 0.9 52 88.9 88.3 0.7
18 41.0 40.4 0.6 53 90.1 89.6 0.5
19 42.3 42.0 0.3 54 91.2 90.9 0.3
20 43.5 43.5 0.0 55 92.4 92.2 0.2
21 45.8 45.0 0.8 56 93.5 935 0.0
22 47.1 46.5 0.5 57 95.7 94.8 0.9
23 48.3 48.0 0.3 58 96.9 96.1 0.8
24 49.5 49.5 0.0 59 98.0 97.4 0.6
25 51.8 51.0 0.8 60 99.2 98.7 0.4
26 53.0 52.4 0.6 61 100.3 100.0 0.3
27 54.2 53.9 0.3 62 101.5 101.3 0.1
28 55.4 55.3 0.1 63 102.6 102.6 0.0
29 57.7 56.8 1.0 64 104.8 103.9 0.9
30 58.9 58.2 0.7 65 105.9 105.2 0.7
31 60.1 59.6 0.5 66 107,1 106.5 0.6
32 61.3 61.0 0.3 67 108,2 107.8 0.4
33 62.5 62.4 0.0 68 109.3 109.1 0.3
34 64.7 63.8 0.9 69 110.5 110.4 0.1
35 65.9 65.2 0.7 70 111.6 111.6 0.0
36 67.1 66.6 0.5 71 113.8 112.9 0.9
37 68.3 68.0 0.3 72 114.9 114,2 0.7
38 69.5 69.4 0.1 73 116.0 1155 0.6
39 71.7 70.8 1.0 74 117.2 116.7 0.4
40 72.9 72.1 0.8 75 118.3 118.0 0.3
41 74.1 73.5 0.6 76 119.4 119.3 0.2
42 75.2 74.9 0.4 77 120.5 120.5 0.0
43 76.4 76.2 0.2 78 122.7 121.8 0.9
44 77.5 77.6 0.0 79 123.9 1231 0.8
45 79.8 78.9 0.9 80 125.0 124.3 0.7
46 80.9 80.3 0.7 81 126.1 125.6 0.5
47 82.1 81.6 0.5 82 127.2 126.8 0.4
48 83.3 82.9 0.3 83 128.3 128.1 0.2
49 84.4 84.3 0.1 84 129.5 129.3 0.1

10
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MpoponxeHne Tabnuybl C. 1

Pacnpege- HopmasibHoe 3HayeHvie oT- Pacnpenene- HopmasibHoe
mvra B 6a30BoM neHve npuénu- KKa a 6a30BOM npuénu-
COCTOSIHUM lMyaccoHa XeHue PasHocTb COCTOSHUM Hie Myaccoka XeHue PasHocTb

Yo 3 ya % Vit X3

85 130.6 130.6 0.0 120 173.6 173.7 0.0
86 132.8 131.9 0.9 121 175.8 174.9 0.9
87 133.9 133.1 0.8 122 176.9 176.1 0.8
88 135.0 134.3 0.6 123 178.0 177.3 0.7
89 136.1 135.6 0.5 124 179.1 178.5 0.6
90 137.2 136.8 0.4 125 180.2 179.7 0.4
91 138.3 138.1 0.3 126 181.3 180.9 0.3
92 139.5 139.3 0.1 127 182.4 182.1 0.2
93 140.6 140.6 0.0 128 183.5 183.3 0.1
94 142.7 141.8 0.9 129 184.6 184.5 0.0
95 143.9 143.1 0.8 130 186.7 185.8 1.0
96 145.0 144.3 0.7 131 187.8 187.0 0.9
97 146.1 145.5 0.6 132 188.9 188.2 0.8
98 147.2 146.8 0.4 133 190.0 189.4 0.6
99 148.3 148.0 0.3 134 191.1 190.6 0.5
100 149.4 149.2 0.2 135 192.2 191.8 0.4
101 150.5 150.5 0.1 136 193.3 193.0 0.3
102 151.6 151.7 0.1 137 194.4 194.2 0.2
103 153.8 152.9 0.9 138 195.5 195.4 0.1
104 154.9 154.2 0.7 139 196.6 196.6 0.0
105 156.0 155.4 0.6 140 198.7 197.8 1.0
106 157,1 156,6 0.5 141 199.8 198.9 0.9
107 158.2 157.8 0.4 142 200.9 200.1 0.8
108 159,3 159.1 0.3 143 202.0 201,3 0.6
109 160.4 160.3 0.2 144 203.1 202.5 0.6
110 161.5 161.5 0.0 145 204.2 203.7 0.5
11 163.7 162.7 1.0 146 205.3 204.9 0.3
112 164.8 163.9 0.9 147 206.4 206.1 0.2
113 165.9 165.2 0.7 148 207.5 207.3 0.1
114 167.0 166.4 0.6 149 208.6 208.5 0.1
115 168.1 167.6 0.5 150 209.6 209.7 0.0
116 169.2 168.8 0.4 151 211.8 210.9 0.9
117 170.3 170.0 0.3 152 212.9 212.1 0.8
118 171.4 171.2 0.2 153 214.0 213.3 0.7
119 172.5 172.5 0.1 154 215.0 214.4 0.6
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OkoHYaHue Tabnuybl C. 1

3HaueHve oT- Pacnpege- HopmasibHoe 3HaueHune oT- Pacnpenene- HopmasibHoe
KMKa a 6a30BOM neHve npménu- «/MKa B 6a30BOM npuénm-
COCTOSHUN IMyaccoHa XeHue PasHocTb COCTOSHIM e Myaccora XeHue PasHocTb

>b it Yii Yo Ya Yii

155 216.1 215,6 0.5 178 243.2 242.8 0.4
156 217.2 216.8 0.4 179 2443 244.0 0.3
157 218.3 218.0 0.3 180 2454 245.1 0.2
158 219.4 219.2 0.2 181 246.5 246.3 0.2
159 220.5 220.4 0.1 182 247.5 247.5 0.1
160 221.6 221.6 0.0 183 248.6 248.6 0.0
161 223.7 222.7 1.0 184 250.7 249.8 0.9
162 224.8 223.9 0.9 185 251.8 251.0 0.8
163 225.9 225.1 0.8 186 252.9 252.2 0.8
164 227.0 226.3 0.7 187 254.0 253.3 0.7
165 228.1 227.5 0.6 188 255.1 254.5 0.6
166 229.1 228.6 0.5 189 256.2 255.7 0.5
167 230.2 229.8 0.4 190 257.2 256.8 0.4
168 231.3 231.0 0.3 191 258.3 258.0 0.3
169 232.4 232.2 0.2 192 259.4 259.2 0.2
170 2335 233.4 0.1 193 260.5 260.3 0.1
171 234.6 234.5 0.0 194 261.6 261,5 0.1
172 236.7 235.7 1.0 195 262.6 262.7 0.0
173 237.8 236.9 0.9 196 264.8 263.8 0.9
174 238.9 238,1 0.8 197 265.8 265.0 0.8
175 240.0 239.3 0.7 198 266.9 266.2 0.7
176 241.0 240.4 0.6 199 268.0 267.3 0.7
177 242.1 241.6 0.5 200 269.1 268.5 0.6
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X — 3HauyeHue yb' V — pasHOCTb 3HAUYEHUIl ya. NONYYEHHbIX TOUHbIA U NPUGNNXKEHHBIM METOAOM B %

PucyHok C.1 — Pa3HOCTb 3Ha4YeHuit ya. NosyYeHHbIX 418 pacnpegeneHys MyaccoHa u ¢ UCnob30BaHNeM
€ro annpoKCUMaLyi HOpPMasibHbIM PacnpeaeieHnem B NPoLeHTax

Mpunoxexne D
(cnpaBoyHoE)

Bbl60p KONMYECTBA KaHaN0B ANs AaTunka
KONM4ecTBO KaHau10B AaTuika, BbIGPAHHbIX 4/151 U3MEPEHNi, onpeaensieT AnanasoH, KOTOPbIA MOXKET 6bITb OXBaueH

B NpoLiecce M3MepeHuii. BaxxHo 06ecneumnTb OTCYTCTBME HASTIOXEHUS! COCEAHUX MKOB M OUHAKOBOE KO/INYECTBO KaHas108
npy U3MepeHnn POHOBOTO LLYMa 1 BbIGOPKU.

Yy

X — KkaHansl; V -- OTHOCUTeNbHaA UHTEUCUNUOCTb (YYMTbIBAEMbIX UMNYNbLCOB); S — o6nacTb curHana; BT -- nesas poHoBas o6nacts
82 — npasas (hoHOBasA ob6nactb

PucyHok D.1 — TpeboBaHus K 061acTsiM CUrHas10B
13
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Mpunoxexve E
(cnpaBoyHOE)

MpumMepbl pacyeTos

E.1 Mpumep 1. OnpegenexHne coAepXxaHns onacHbIX BELLECTB C MOMOLLbI PEHTTeHOBCKOM

andbpaktomeTpun

AcbecT Xpu3oTWNOBbIA (ONacHoe BEeLeCTBO) MOXET ObiTb O6GHapyXXeH MNpu MCMNONb30BaHWM PEHTIEHOBCKON
andbpaktomeTpun. O6pasel, acbecta Xpu3oTnioBoro mMaccoin 0,10 Mr 6bi/1 TOYHO B3BELUEH, CMELUaH C YWACTOI BOJOM,
ocaxaeH Ha MNbTpoBasIbHY Bymary U npoaHanm3vmpoBaH. PesynbTartbl Nokasann cogepxaHue acbecta 0.10 % wnm
0.10 mMr/100 Mr (MakcuMasibHO AOMYCTUMOE 3HAYEHWE B CTPOUTESIbHLIX Matepuanax). MpoBoannock NATL NOBTOPHbIX W3-
MepeHuin cogepxaHus acbecta B X010CTol Npobe ¢ xb = 0 1 B hakTnyeckoli npobe ¢ x0. Pe3ynbTarsbl nccnegoBaHus no-
poLuka acbecta XpU3oTWIOBOrO, NMPeACTaB/ieHHbIe B BUAE 3aBUCYMOCTU MHTEHCMBHOCTM AnchparnpoBaHHOrO N3nyYeHns

oT bparrosckoro yrna 20. npuBegeHbl Ha pucyHke E.1. CnocobHOCTb 06HapyxeHus BbluncneHa ans K=J=1una = [1=0.05.
Ycnosus nsmepeHuii:

CpeACTBO U3MEPEHUIA: PEHTIEHOBCKIA ANIPAKTOMETP:

VICTOYHUK pPEeHTreHOBCKOro manyyeHns: Cu. obecneumsarowmii K-asibha MOHOXpOMATUYECKOE PEHTTEHOBCKOE W3-
nyyenue ¢ 0,154 Hm.

BbixogHas mowHocTb: 40 kB. 40 MA:
LWnpuHa kaHana: 0.02 rpagyca bparrosckoro yrna 20;

O6Lee KoNM4ecTBo kaHanoBs: 23 (415 (DOHOBOTO LWyMa ¥ 415 NKOBOV 061acTw);
KonnuecTBo namepeHuii: 5;

Bpems akkymynsiuum B kaokioM kaHane: 2 c;
MonHas WuprHa Ha ypoBHE NoioBUHbLI Makcumyma (FWHM): 0.46 rpagyca Bparrosckoro yrna 20.

X — Bparrosckuit yron 29; ¥ — 0THOCUTENIbHAA WHTEHCUBHOCTL CUTHANOB

PucyHok E.1 — O6paseL, Andpakumm peHTreHOBCKMX flydeli ac6ecta Xpu3oTIoBoro

E.1.1 CTaTuctmnyeckuii aHanms

B pesynbTate akcnepumMeHTayb = 174.y = 261. 111 3TUX 3HAYeHUIi HUXHSAS rpaHnLa OBEPUTEIbHOTO NHTepBana,
BbluncneHHas no gpopmyne (11) gns ypoBHsi gosepus 95 % umeet Buz;

(YA- y*) +zn~ A yyb+Yn=(261-174) - 1.645 y174 +261 =71.7.

14
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3Ta HKHAA rpaHuLa 6osblue

(cm. dhopmynbl (6) u (7)).

Takum 06pa3om, ¢ ypoBHEM foBepus 95 % MOXHO NPUHATL peLleHne O TOM. YTO B UCCNeA0BaHHOM MOPOLLKe Npu-
cytcTtByeT 0.1 % acbecTa Xp1MaoTUI0BOrO.

E.1.2 OnpefeneHvie oueHKM MUHUMaNbHOW 06HapyXMBaeMol KOHLeHTpaLmmn acbecta

MuHUMasibHaa obHapyxusaemas KoHLUEeHTpauus acbecta B CTPOUTENbHBIX MaTepuanax MoXeT ObiTb onpefeneHa
C MCMNO/Mb30BaHMEM TeX Xe CaMbIX YCNO0BUA. MUHUManbHasa 06HapyxuBaemas KOHLEHTpaLma MOXET ObITb yaydlleHa npu
yBEIMYeHUN KOIMYeCTBa U3MEePEeHUiA. YBeNnyeHne KonmyecTea n3mepeHunii 40 6eCKOHeYHOCTU AaeT NpeAesibHy0 MUHK-
MasibHY0 06HaPYXMBAEMYHO KOHLIEHTPpaLMIO, KaK NOKa3aHo B CEAYHLLMX BbIYUCIEHUAX:

yd- 174 = 1.645 m(V2 « 174 +yi74 # yd).

BbIn0 nonyyeHo 238 cUrHasioB A1 MUHUMa/IbHOro 06HaPYXXMBAEMOro 3HaUYEHNS NepeMEHHO OTKMKA, MO OTHOLUe-
HUIO K KOTOPOMY cofiepxxaHune acbecTa MOXeT ObITb OLlEHEHO B NPOLeHTax criefytoLym o6pas3om:

0.1 %/ (261 - 174) (konnyecTso curHanos) = 1.15 «10"3 %/ (KOIMHECTBO CUTHASIOB).

MpefenbHoe MUHUMa/IbHOE O6HAapyXWBaeMoe cofepxaHue acbecta XpU30TU/IOBOTO MOJSYYEHO CrefyoLmM
obpasom:

1,15-10'3% ¢ (238 - 174) (konnyecTBo curHanos) = 0.074 %.

Takum 06pa3oM, OLEeHKa MUHUMaUIbHOTO OBHapPYXMBAeMOro 3Ha4YeHUs cofepaHus acbecta Xpu3oTWUI0BOro CO-
ctasnset 0.074 %.

E.2 Mpumep 2. Onpegenexune 3arpsasHEHNA Ha NOBEPXHOCTU KPEMHUEBLIX N1ACTUH C MOMOLLLbIO
PEHTreHoBCKOl hOTO3/IEKTPOHHOI CNEeKTPOCKoNuu

3arpssHeHe MOBEPXHOCTY KPEMHUEBO NIACTWHbI BELLECTBAMM OPraHMYecKoro NPOUCXOXAEHUSI OnpeneneHo
Ha OCHOBE U3MEpEHNs1 3Heprumn CBsi3n Ha ypoBHe 1s opbuTanu yrnepoa, NosyyeHHOW ¢ NOMOLLbI0 (DOTO31EKTPOHHOM
CNeKTpocKonuu.

MonyyeHHble 3Ha4YeHNs 413 Tpex NOBTOPHbIX M3MepeHuii B ABYX 06/1aCTAX OHOIO 1 TOro xe obpasua, npeacTasns-
towmx xb = 0 1 HensBecTHoe cogepxaHue x0. npvBeeHbl B Tabnuue E.1 BmecTe ¢ Is-cnektpom yrnepoga (pucyHok E.2).
NOJTy4eHHbIM Ha OCHOBE (POTO3MEKTPOHHOM CNEKTPOCKOMUN.

Mpn ncnonb3oBaHUM Tpex MOBTOPHbLIX M3MEPEHMWI A CMOCOGHOCTb O6HapYXXeHusi BblumcrieHa ansa K =J = 1 u
a =p =0.05.

YcnoBus namepeHwii:

Cpe[fCcTBO M3MEPEHWIA: PeHTTEHOBCKWIA (DOTO3NEKTPOHHBIN CNEKTPOMETP:

WVICTOUHUK PEHTreHOBCKOro M3nyyeHus: Al. obecneumBalowwyii K-anbda MOHOXpOMaTU4Yeckoe PeHTTeHOBCKoe
N3nyyeHune:

BbixogHas moluHocTe: 0.9 BT;

LLinpuHa kanana 0,025 3B;

KonunyectBo kaHanos.: 11 (411 hOHOBOTO LUyMa M NMUKOBOW 06/1acTw):

Konmyectso usmepeHuii: 3:

Bpemsa akkymynsaumm B Kaxxaom kaHasne: 100 mc.
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Tab6nuuya E1 — Habnogaemoe KONNYECTBO CUTHAIOB 151 haKTUYECKON M XON0CTOlM Npo6bI

®OHOBbLIA WYyM Konunuectso curHanos Mucoaasa o6nactb KonunyectBo curHanos
3B n*1 n«2 nsas3 CpeaHee 3B n»1 n*2 ors3 CpepHee

291.85 102 78 81 283.98 111 98 113
291.83 99 77 87 283.95 98 103 111
291.80 96 64 88 283.93 107 103 128
291.78 112 85 72 283,90 99 104 91
291.75 100 86 90 283.88 111 95 109
291.73 99 88 63 283.85 108 131 110
291.70 109 81 76 283,83 103 95 87
291.68 95 76 98 283,80 121 115 118
291.65 91 79 75 283,78 97 116 91
291.63 107 90 78 283,75 102 103 102
291.60 92 90 72 283,73 118 95 105

Y. (cymmapHoe ko- y- (cymmapHoe

nu4yecTBo curHanos/ 1102 894 880 959 KONM4YecTBo 1175 1158 1165 1166
KaHan) curHanos/kaHan)

Yy

X — 3Heprna ceasun, 3B; V — oTHOCMTeNbHash MHTEHCUBHOCTb CUTHANOB

PucyHoK E.2 — |s -CiekTp yrnepoaa, nosiyyeHHbiii Ha 0CHOBE (POTO3/IEKTPOHHOM CMEKTPOCKOMNMM
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E.2.1 Ctatuctuuyeckuii aHanuns
B pesynbTarte akcnepuMeHTayb = 959. ya = 1166. Vicnonb3ys aTv 3HaveHus no popmyne (10). onpefeneHa HKHAA
rpaHuLa JoBepUTE/IbHOTO MHTepBasia A1s YpoBHA fosepus 95 %:

3Ta HUXKHASA rpaHnLa 60/blLIe

= 1479

(cM. HepaBeHCTBO (6)). MoaToMy ¢ ypoBHeM foBepust 95 % MOXHO YTBEPXAATb, UTO NOBEPXHOCTb KPeMHWUeBOM
NAAaCTWHbI 3arpsi3HeEHa Yr/1eBOLA0POLOM.

E.2.2 OnpeaeneHne MUHUMAILHOTO OGHAPYXMBAEMOro COAEpPXaHus yrnesogopoja C UCNosib30BaHUeM
annpokcumauum

MuHUMasIbHOEe 0GHaPYXMBAEMOE COoAepKaHue 3arpsisHeHNs YIrIeBoL0POAOM NOBEPXHOCTU KPEMHUEBOI NNACTUHbI
No/ly4YeHo Ha OCHOBE Hab6/H0AAeMOro KO/IMYECTBa CUTHAIOB BCEX COCTAB/ISIOLWMX 3/IEMEHTOB M (DAKTOPOB YYBCTBUTE b~
HOCTW YCTaHOB/IEHHOTO CPEACTBA U3MEPEHMIA.

17
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Mpunoxexve A
(cnpaBouyHoe)

CBeileHUs 0 COOTBETCTBUMN CCbI/TOUYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HaLMOHAbHbLIM
cTaHgapTam Poccuiickoii ®egepaunu v [eicTBYOLW WM B 3TOM KayecTBe
MeXrocyiapCTBeHHbIM cTaHAapTam

Ta6nuya JAN

O603HauEHVIE CCbUTOHYHOMO CreneHb
MEXIyHapoaHOro cTaHaapTa COOTBETCTBUS

Pykosoactso MICO 30 —
MNCO 3534-1:2006 —

MNCO 11843-1:1997 0T
MNCO 11843-2:2000 0T
MNCO 11843-3:2003 0T
MNCO 11843-4:2003 0T

O603HAUEHVIE Y1 HAVYIMEHOBAHYIE COOTBETCTBYHOLLIEID HALWMOHASTLHOIO,
MEXTOCYIapCTBEHHOTO CTaHaapTa

FOCT P NCO 11843-1—2007 «CTtaTtuctuueckne metogpl. Cno-
COBHOCTL 06HapyxeHus. YacTb 1. TepMuHbl 1 onpegeneHns»

FOCT P NCO 11843-2—2007 «Ctatuctuyeckne metogpl. Cno-
COGHOCTb OGHapYXeHus. HacTb 2. MeToAo10r1sA B Cly4as INHENR-
HOM Kann6poBKM»

FOCT NCO 11843-3—2005 «Ctatuctmyeckune metogpl. Cnocob-
HOCTb 06HapyxeHus. MeTogonorus onpegeneHns KpUTUHecKoro
3HaueHNs OTKMKa 6e3 NCMOob30BaHNA AaHHbIX KasIMOPOBKN»

FOCT NCO 11843-4— 2005 «Ctatuctmyeckune metoabl. Cnocob-
HOCTb OB6HapyxeHus. MeTof, CpaBHEHNA MUHUM&aUTLHOTO 06Hapy-
XMBAEMOrO 3HaYeHNs C 3a4aHHbIM 3Ha4YEHNeM»

* COOTBETCTBYIOLLWI HALIMOHA/IbHBIN CTaHAAPT OTCYTCTBYET. [10 ero yTBEepXAEHUS PEKOMEHAYETCS UCNO/b30BaTh
nepeBos, Ha PYCCKMI A3bIK AaHHOTO MEXAyHapOAHOro cTaHaapTa. MNepeBog AaHHOMO MeXAyHapoAHOTo CTaH4apTa Ha-
xopuTcs B ®eaepasibHOM MHAOPMAaLMOHHOM (DOHAE TEXHUYECKUX PETSTaMEHTOB 1 CTaHAApTOB.

MpumMmeuaHne — B HacToslwel Tabnuue MCNOMb30BaHO CreAyloulee YC0BHOE 0603HaueHue CrerneHu

COOTBETCTBYSI CTAHAPTOB:

HOT — MAEHTWUYHBINA CTaHAapT.
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