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Mpeancnosue

1 NMOANOTOB/IEH OTKpbITbIM aKUMOHEPHbIM 06LecTBOM «Hay4yHo-uccnefoBaTenbCknii  LLEHTP
KOHTPONSA U ANArHOCTUKM TexHuyeckmx cuctem» (AO «HWL, KO») Ha ocHOBe COGCTBEHHOIO ayTEHTUYHOro
nepeBoja Ha PYCCKMWIA A3bIK CTaHAapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHu4yeckum KomuTeToM no ctaHgaptusaumm TK 125 «lpumeHeHue cTaTUCTUYECKUX
MEeToA0B»

3 YTBEPX/JEH W BBEJEH B AEWCTBUE Mpukasom defepanbHOro areHTCcTBa Mno TexXHU4Yeckomy
perynnposaHuto n Mmetponornu ot 29 oktabps 2014 r. No 1453-cT.

4 HacToswwii cTaHgapT naeHTUYeH mexayHapogHomy ctaHaapty NCO 11843-7:2012 «Cnoco6HoCTb
o6HapyxeHus. Yactb 7. MeToAbl OUEHKM C yyeToM (hoHOBOro lwyma» (ISO 11843-7:2012 «Capability of
detection - Part 7: Methodology based on stochastic properties of instrumental noise»).

HanmeHoBaHvMe HacToswWero craHgapTa W3MEHEHO OTHOCUTENIbHO HaWMEHOBaHWS  YyKas3aHHOro
MeXyHapoaHoro ctaHgapTa Ans npusegeHus B coorsetctane ¢ FOCT P 1.5— 2012 (nogpasgen 3.5).

Mpyv npuMeHeHWM HaCTOALWEro cTaHfapTa pPeKoMeHAyeTCss WCMo/b30BaTb BMECTO CCbUIOYHbIX
MeXAyHapoAHbIX CTaHAAPTOB COOTBETCTBYHOLME MM HaLMOHasbHble cTaHapTbl Poccuiickoili deaepauum,
CBefleHUsi 0 KOTOPbIX NPUBEAEHbl B JONONIHUTENLHOM NPUIoXeHun A

5 BBEJEH BMNEPBbIE

MpaBuna npuMeHeHUss HacTosLWero craHgapTa ycTaHoBneHwbl B FTOCT P 1.0—2012 (pasgen 8).
MHopmauns 06 n3MeHeHUsIX K HacTosLWeMy cTaHgapTy nybavkyeTCa B eXerogHom (Mo COCTOSHUI0 Ha
1 saAHBapa TeKywero roga) MH(OPMALMOHHOM YyKasaTene «HauuoHanbHbl CTaHgapTbhi», a
ohuLManbHbIA TEKCT W3MEHeHW/ A W MOMpaBOK - B EXEeMEeCAYHOM  UH(OPMALMOHHOM YyKaszaTene
«HauuoHanbHble cTaHfapTbhi». B cnyyae nepecMoTpa (3aMeHbl) WM OTMeHbl HaCTOSLWEero craHgapTa
COOTBETCTBYWLLee yBegoMmeHne OGyaeT ony6/nkoBaHO B 6GavkalilieM BbINyCKe WHMOPMALMOHHOIO
ykasaTens «HauuoHanbHble cTaHgapTbi». CooTBeTCTBYyWLWAas NMHhopmaums, yBegoMNIEHNE U TeKCThI
pasmMelLalTCcs Takke B MHOPMALMOHHON cucTeme 06LWero noib3oBaHMa - Ha odmumansHoOM cailiTe
defepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryMpoBaHUMI W MeTposorum B ceTu WHTepHeT
(gost.ru)
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HacTtoawwii ctaHgapT He MOXeT 6biTb MOSHOCTBLIO WKW YACTUUHO BOCMPOU3BEAEH, TUPAXKMPOBAH U
pacnpocTpaHeH B KkauyecTBe OuUMANLHOIO u3faHus 6e3 paspelleHuss ®deaepasibHOTO areHTCTBa Mo
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BBeneHwne

MeTofonorns NUHeRHoOW N HeNnHeNHOW KanMbpoBkK, NpuBeAeHHas B cepun ctaHgapToB MICO 11843,
OCHOBaHa Ha WCMOMb30BaHWW pacnpefeneHnss BepoATHOCTel NpPUBEAEHHON NepeMeHHOl COCTOAHUSA
(n3mepsiemass BenmuuHa). lpyv 3TOM (BHO WM  HESIBHO) YAENEeHO BHMMaHue HeonpeneneHHoCTH,
COOTBETCTBYIOLLEN OLEHKE U3MEpPSeMOro OTKAWKA, MPeuMyLLecTBEHHO onpegenseMoro 6as3oBbiM LUYMOM
npu MHCTPYMEHTasIbHOM aHanu3e. Bo MHormx (ecnu He B GO/LLUMHCTBE) aHa/IMTUYECKMX Npubopax B Tex
cnyyasx, Korga 3HadeHve usMepsiemMoli BennunHbl 6/1M3K0 K MUHMMaIbHOMY 06HapyXrBaeMoMy 3HauyeHuto,
6a30Bblii LYM SABAAETCA OCHOBHOM MPUYUHON HeonpeaeneHHOCTU. MeTo, YCTaHOB/EHHbI B HacTosALLEM
cTaHgapTe B npegenax ero o6nactu NpUMeEHEeHWsi, He TpebyeT WUCMOoMb30BaHWs 6O0/bLIOTO KOsMyecTBa
NOBTOPHbIX 06pasLoB (BbIGOPOK), UTO CMOCOGCTBYET 3KOHOMUN BPEMEHU U CPEACTB.

OCHOBHbIM MOHATUEM HACTOSILLEro cTaHgapTa SIBASeTCS MaTemaTuyeckoe onvcaHue pacnpefeneHus
BEPOATHOCTEN NEPEMEHHOI OTKMKa B TEPMMHAX MaTeMaTu4yecku onpefesieHHbIX Cly4valiHbiX MpOLecCoB.
OTo onucaHve nNpuWBOAWUT K onpedefnieHnio MUHUMAasnbHOro O6GHapyXmBaeMoro 3HayeHus. B3aumocsssb
OTK/IMKA U W3MEPSEMOM BENNYMHBLI OMUCLIBAKT C MOMOLLbK MIMHEWHBLIX W HENUHENHbIX KannbpoBOYHbIX
hyHKLMIA. TakuM 06pa3oM, HACTOALWMIA cTaHAapT cornacosaH ¢ MCO 11843-2 n CO 11843-5.

OnpegeneHve M NpUMEHEHWE MWHUMasibHOTO 06HapYXUBaAeMoro 3HauyeHusi ycTaHoBfneHbl B LCO
11843-I"" n NCO 11843-22": onpefenieHne N NnpumeHeHne OyHKLMN NPeLn3noHHOCTM ycTaHoBNeHbl B ICO
11843-53. ®yHKUMA NPELU3MOHHOCTU OTpaxaeT 3aBUCUMOCTb TOYHOCTWM OT NPUBEAEHHOW NEepPeMeHHOi
COCTOSIHMA. B HacTosiwem cTaHAapTe MpYMEHEHbl OCHOBHble MOHATUS cTaHgapToB cepum VCO 11843 B
cnyyae npeobnagaHns (GOHOBOIO LWyMa Npu UHCTPYMEHTaIbHOM aHasn3e.

MuvHMManeHoe o6HapyxuBaemoe 3HayeHue Xd Kak nMpaBuio, BbipaXalT B efuHMLax MpuUBeAEHHOW
nepemMeHHoli coctosHuA. Ecnn  kannbpoBoyHas YHKUWS JMHEeRHa, CTaHA4apTHOe OTK/IOHeHWe wunm
KO3(hhMLMEHT BapuaLmy nepeMeHHol OTKMKa, paccMaTpvBaemble B HACTOsILLEM cTaHAapTe, MOryT OblTb
NIMHENHO CBA3aHbl CO CTaHAAPTHbIM OTK/IOHEHWEM Win  Ko3dpMumMeHTOM Bapvauuv npvBeLeHHOM
nepeMeHHOl  COCTOSIHUS,,  KOoTopas  MOXeT 6biTb  WMCNOMb30BaHa A1 OUEHKM  MUHUMAJIbHOTO
06HapyXnBaemMoro 3HayeHus xd.

Ecnn kanmbpoBoyHas QyHKUMSA HenvHelHa, PyHKUNS NPeuusMoHHOCTU nepeMeHHol oTkauka B NICO
11843 pomxHa 6bITb NpeobpasoBaHa B (hYHKUMIO NPELM3NOHHOCTY NPUBELEHHOV NepeMeHHON COCTOSIHUSA,
Kak nokasaHo B WCO 11843-5. B atoii cutyauum NCO 11843-5 moxeT 6biTb MCMOMb30BAH ANS Uenei
HacTosILEro cTaHaapTa 6e3 Kakux-nnbo N3MeHeHuiA.

MonoxeHuss HacTosILWEero cTaHAapTa, OTHOCALWMECS K Ka/MbGpOBKe, pacnpoCTpaHAlTCA Takke Ha
rpagyvpoBky. Mpu aTom nof KannbpoBOYHON hyHKUMER criefyeT NOHMMaTb rpagyMpoOBOYHYIO KPUBYHO.

" NCO 11843-1:1997 CnocobHoCTb 06HapyxeHus. Yactb 1. TepmuHbl 1 onpegeneHuns (ISO 11843-1:1997
Capability of detection - Part 1: Terms and definitions).

MCO 11843-2:2000 CnocobHocTb 06HapyxeHus. YacTb 2. MeTogonorms B c/lyvae NMHenHon kannbposku (1ISO
11843-2:2000 Capability of detection - Part 2: Methodology in the linear calibration case).

" NCO 11843-5:2008 «CnocobHOCTb 06HapyxeHus. YacTb 5. MeTogonorus B ciyyasx IMHENHON 1 HennHeRHoM
kanmbposkn (ISO 11843-5:2008 Capability of detection -- Part 5: Methodology in the linear and non-linear calibration
cases).

]
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Statistical methods. Capability of detection. Part 7. Methods of an estimation taking into account background noise

Jata BBefeHus — 2015 12—01
1 O6nacTtb npMeHeHnA

®OHOBbIN WYM Bcerga CywecTByeT B aHa/IMTUYeCKNX WHCTPyMeHTax. B HacTosiwem craHgapTe
yCTaHOB/IEHbl METO/bl OLeHK/ MUHUMa/IbHOTO 06HapPYXVBAaeMOro 3HaYeHns B cinydyae, Korga hOHOBbINA LyM
ABnseTca npeobnaganowum UCTOYHUKOM HeonpeaeneHHOCT n3MepeHuin. MruHumansHoe o6Hapyxmesaemoe
3HayeHVe MoXeT ObiTb MaTemMaTUyecku BblBEEHO Ha OCHOBE CTOXacTUYECKUX XapakTepucTuk (HOHOBOrO
Lyma.

B ctaHfapTe ycTaHOB/1EHblI OCHOBHbIE METOAbI:

- onpefesieHns CToXacTu4yecknx CBOWCTB (DOHOBOTO LUYMa;

- MCMONb30BAHNA CTOXACTUYECKUX CBONCTB (POHOBOrO LWyMa A1 OLEHKW CTaHAapTHOr0 OTKNOHEHWS
(SD) nnu koadbdpuumeHTa Bapuauumn (CV) nepeMeHHol OTKInKa;

- BbIYWC/IEHNSA MWUHMMAaNIbHOTO OOHAapYXMBaeMoro 3HayeHWs Ha ocHoBe SD wan CV (nonyyYeHHbIX
BbILLE).

MeToabl, yCTaHOB/IEHHbIE B HACTOSALLEM CTaHAapTe, NOMe3Hbl 471 NPOBEPKN 06HapyXeHns BellecTBa
C NOMOLLbIO Pa3/IMYHOro TUNa M3mMepuTenbHOro 060pyA0BaHNs, B KOTOPOM (POHOBBLIN WYyM nNpeobnagaeT Haj
APYTMMU UCTOYHUKAMMW HeonpeneneHHoCTU. TakuM U3MepuTenbHbIM 060pyaoBaHNEM MOryT 6bITb Npubopsbl
BUAMMOVA W ynbTpadnoneToBO  MNOFNOTUTENBbHON  CMEKTPOMEeTpUW,  aTOMHON  MOrNOTUTENIbHOW
CNeKTPoOMeTPUnN, aTOMHO-D/TYOPECLEHTHOW CNEKTPOMETPUM, IIOMUHECLLEHTHON CNEKTPOMETPUM XNLKOCTEN 1
raszoBoii xpomartorpacuu.

2 HopmaTuBHbIE CCbIJIKA

B HacTosleM cTaHgapTe UCNO/b30BaHbl HOPMATUBHBIE CCbIJIKM Ha cnegylolme ctaHfapTsl;

MCO 11843-1:1997 Cnoco6HOCTb 06HapyxeHusa. Yactb 1. TepmuHbl 1 onpegeneHuns (ISO 11843-
1:1997 Capability of detection - Part 1: Terms and definitions)

MNCO 11843-2:2000 CnocobHocTb O6HapyxeHus. YacTb 2. MeTogosnorns B cCriyvae JIMHEWHOW
kanmoéposku (ISO 11843-2:2000 Capability of detection - Part 2: Methodology in the linear calibration case)

MNCO 11843-5:2008 Cnoco6HOCTb 06HapyxeHus. YacTb 5. Metogonorus B criydasx VHENHON u
HenvHeliHol kann6poBkM (ISO 11843-5:2008 Capability of detection -- Part 5: Methodology in the linear and
non-linear calibration cases)

NCO 3534-1 Ctatuctuka. Cnosapb U ycnoBHble o603HayeHus. Yactb 1. O6wme cratuctuyeckne
TEPMUHbI U TEPMUHbI, UCNOMNb3yeMble B BEPOSATHOCTHbIX 3afavax (ISO 3534-1 Statistics - Vocabulary and
symbols - Part 1: General statistical terms and terms used in probability)

NCO 3534-2 Ctatuctuka. Crnosapb 1 ycnoBHble 0603HavyeHuns. YacTtb 2. MpuknagHas ctatuctuka (1ISO
3534-2 Statistics - Vocabulary and symbols - Part 2: Applied statistics)

NCO 3534-3 Cratuctnka. CnoBapb W YC/NOBHble 0603HavyeHuss. YacTtb 3. [lnaHupoBaHue
akcnepumMmeHTa (ISO 3534-3 Statistics - Vocabulary and symbols - Part 3: Design of experiments)

NCO 5725-1 TouHOCTb (NPaBWIbHOCTb U MNPELM3NOHHOCTb) METOAO0B W pe3y/bTaToOB WU3MEPEHUIA.
Yacte 1: O6wwme npuHuunbl u onpegenenna (ISO 5725-1, Accuracy (trueness and precision) of
measurement methods and results - Part 1: General principles and definitions)

3 TepMUHBbI 1 onpeaeneHns

B  HacToAllem cTaHgapTe  MNpUMEHEeHbl  TePMWHBbI no WCO 3534-1, WCO 3534-2.
MCO 3534-3, NCO 5725-1. NCO 11843-1, NCO 11843-2, NCO 11843-5, a Takxe cnepgytowme TepMUHbI C
COOTBETCTBYOLUMU ONpeeneHnsMu:

31 dyHKuna npeuynsmoHHocTu (precision profile): MaTemaTuyeckoe onucaHwe cTaHAapTHOrO

N3pgaHue ouumanbHoe
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OTK/IOHeHUA (SD) nepemeHHoli oTknmka [0Y(X)) uamn cTtaHAAapPTHOTO OTK/IOHEHWSI NMPUBEAEHHON NepeMeHHOoi
cocTosiHuA (0X(X)] kak yHKLMIA NpuBEeAEHHON NepeMEHHO COCTOAHUSA.
[MCO 11843-5:2008.3.4)

MpumeyaHne 1 - KoadpcomumeHt Bapuaumm (CV) NepemMeHHOW OTKIMKa WM MpYBEAEHHOW NepeMeHHol

COCTOSHUS, KaK (PYHKLUMW MPUBEAEHHON MEepPeMEeHHON COCTOSIHUA, Takke MPUMEHSIOT B KauecTBe  (DyHKUUM
MPELN3NOHHOCTH.

MpumeyaHne 2 - Tog TOYHOCTbIO NOHMMAIOT 3HaveHne SD wam CV HabnogaemMoin nepemMeHHol OTKAnKa Uin
SD nnu CV npvBeeHHO NepeMeHHO COCTOSHUA NPU OLEHKe C NOMOLLbI0 KaniMbpoBoYHON dhyHKkuum (MCO 11843-5).

3.2 MUHMMaNbHOe O6HapyXuBaemMoe 3HayeHne NpuBeeHHON nepeMeHHol cocToAHUA (Minimum
detectable value of the net state variable, x<) x,: 3HauyeHue nNpuBEeAEHHOl MEPEMEHHOW COCTOSHWA B
[eNCTBUTENbHOM COCTOSIHUMW, KOTOPOE C BEPOATHOCTLIO (1 - 0) BeAeT K 3ak/I04eHNI0 0 TOM. YTO cucTeMa He
HaxoguTcsa B 6a30BOM COCTOSIHUM.

Mpumeyanne 1 - Ecnu cTaHgapTHOe OTK/IOHEHWEe NpuBeAeHHOV nepemMeHHoN oJ(X) sBNseTcs KOHCTaHTOW
[ox(X) = 05), TO MUHUMa/IbHOE O6HapPYXMBaeMOe 3HaYeHne Xx=onpeaensieTcs kak
X, = (/F+Mo*. 1)
roe K. - koadhdmLmeHT, ncnosb3yemblii 41a onpefeneHns BepoSATHOCTY OLLIMGKY NepBOro poAaa;
K- ko3athhMUMEHT, NCNoMb3yeMblil A5 onpeAeneHns BepOATHOCTM OLIMOKM BTOPOro poja.
Ecnn cTtaHgapTHOE OTK/IOHEHME OY NMepeMeHHON OTK/INKa SIBSETCS KOHCTaHToi (0XX) = 0Y). TO MUHMMasIbHOe
06HapyxumBaemoe 3HauyeHne MOXET ObITb BbIYMC/IEHO C NOMOLLbIO CIeAYIOLEr0 ypaBHEHUS;
Xo = (fc. + fei)(oy/ |d Y7dX |). 2
roe (dY/dX] - abconoTHaa BenuuMHa YrioBoro koaddpuumeHTa AMHERHON KaMbpoBOYHON (DYHKLMUM, KOTOPbINA
ABMAETCA NOCTOSHHBIM.
MpumevaHune 2 - Ecnu npueBegeHHas nepemeHHas COCTOSHUS WMeEEeT HopMaslbHOe pacnpefenexve, Ans
OWMBOK NEPBOro 1 BTOPOro POAa, PaBHbIX 5 %, KoadmumeHTbl KE =K~ =1,65, a dopmysnia (1) MOXeT 6biTb ynpolieHa
00 Buga Xa= 3.300x.

MpumevaHune 3 - Ecim KC=KA=1.65. chopmyna (1) npuHmumaeT Bug ox/Xa = 1/3.30 = 30 %. MNoaTomy 3HaueHue

X7 TOXET OblTb HANAEHO C MOMOLUBI (OYHKLMN NpPeum3noHHOCTM. 3HauveHne XacooTBeTcTByeT X(X-), KoadhduumeHT
Bapuaumm kotopoii coctasnset 30 %.

MpumMmeyaHue 4 - CywecTByeT GO/bLIOE KONMYECTBO BMAOB (DYHKLMW NPELU3NOHHOCTU, HO OHW MOTYT 6biTb
npeo6pasoBaHbl 0AHa B APYTYIO.

Hanpumep, ctaHgapTHoe OTkK/IOHeHMe Ov(X) nepemMeHHOW OTKMKa MOXeT 6biTb npeobpas3oBaHo B
CcTaHfapTHoe oTknoHeHne OxPO npuBeAeHHON NepeMeHHON COCTOSHUSI C NMOMOLLbLI0 aBCONOTHOrO 3HAYEHUs!
npoussogHoli |dV7dX) kannbpoBoYHON hyHKUUN [Y = ox(X) = av(X)/[dV/dX] (NCO 11843-5). TOYHOCTb
3TOro NPUBAMKEHNS 3aBUCUT OT KPMBU3HBLI (DYHKLUKN B TOUKe onpefeneHus d2Y/dX2

MpumevaHue 5- AgantuposaHHoe onpegeneHve no MCO 11843-5:2008.

4 KonnuyecTBeHHbI aHaN13 1 (OOHOBBLI LWYM

4.1 VcToYHUKM OWKNBOK Npu aHanuse

KonnuecTBeHHbI aHann3 npouefypbl NOMyYeHUS 3HAYeHWA U3MepseMOil BesIMYMHbI, Kak Mpaswo,
BK/lOYAET NOAroTOBKY Mpo6bl (BbIGOPKM), MHCTPYMEHTasIbHbIA aHann3, 06paboTKy faHHbIX U KaMGpOBKY.
3T aTanbl aHanM3a TEXHUYECKN He 3aBUCAT ApYr OT Apyra kak npoueaypHO, Tak U B BEpPOATHOCTHOM
CMbIC/IE.

B HacTosilem cTaHfapTe pPacCMOTPEH TO/IbKO WHCTPYMEHTalbHbI aHanus. OfHako OLWWOKM Apyrux
39TanoB TaKkKe B/IMAIOT Ha KOHEYHOEe 3HauYeHne Wu3MepseMoi BennuvHbl. Takum o06pas3om, cymmapHas
HeonpeaeneHHOCTb OLEHKM WU3MepsSeMoi BenMUMHbl 3aBUCWT OT HeonpefeneHHOCTel COOTBETCTBYHOLLMX
3TanoBs. 15 NCNob30BaHWA HACTOALWEro cTaHAapTa He06X0AVMO BbIMOSIHEHNE CrIeAYyHOLWUX YC0BUIA.

Ecnn 3HavyeHve copepxaHus BellecTBa 6/M3KO K MUHWMaSIbHOMY OGHapyXvWBaemMoMy 3HauYeHW0 B
Xxpomartorpacdum, To owwnbka, COOTBETCTBYHOLAA BBOAMMOW B Xpomatorpad npobe, MeHee 3HauMma
(Hanpumep, koadduumneHT Bapyauum CV = 0.3 % B coBpeMeHHOM annapare), Yyem hoHoBbIV Wwym (CV = 30
% no onpegenenunio). Ecnu BnnaxHve gpyroro cakropa (He wyma) conocTaByMo C BAUSAHUEM LUyMa, MeTOAbI
HacToALLero ctTaHfapTa He NPUMEHNMbI.

O6paboTka faHHbIX - NPOLLECC, HanpaBs/IEHHbIA Ha BblAeNeHne 13 06LWEero NHCTPYMEHTaIbHOro Wwyma
TakMx MapameTpoB CUrHana, kKak BbiCOTa WM naowaib nuka (OTHOCUTENIbHAs BbiCOTA BEPLUUHBI
IMKOGPA3HOro CUrHana Wnu NHTerpan MHTeHCMBHOCTK Mo 06/1acTy CUrHana, CooTBETCTBEHHO). B HacTosAwem
CTaHJapTe npvBeAeH MeTof CTaTUCTUYEeCKOro aHasm3a BAMSHMSA 3TOro npouecca Ha HeonpeaeneHHOCTb
pe3ynbTaTtoB u3MepeHwii. Mcnonb3oBaHve LMGPOBOrO WAM aHanoroBoro uabTpa Takke MOXeT ObiTb

2
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YUYTEHO Npu BbINOSIHEHUW aHanNMn3a LWyma nocne huabTpaLum.

4.2 Cnyu4aiiHblii npouecc )OHOBOrO LWyMa

TUNUYHBIMKM NPUMepaMy NEPEMEHHON OTKMKA B XpoMaTorpaduv SBASKOTCA BbicOTa U NolWaab nuka.
B HacToswem cTaHfapTe 3a pasHocTb [popmyna (6)) u nnowaab [hopmynbl (10) n (11)] MHTEHCHMBHOCTE
NPVHUMAOT COOTBETCTBEHHO PA3HOCTb M CYMMY WHTEHCUBHOCTEN Y, BbIXOAHbIX AaHHbIX WU3MEPUTEsSIbHOro
npuéopa. MepemeHHble OTKAMKA O0ObIYHO He3aBUCKMMbI APYr OT Apyra, Aaxe ec/lM OHW NOJyYeHbl B
pe3ynbTate nocnefoBaTeflbHbIX W3MepeHWidi OAHUM W Tem e npubopom. C Apyroli CTOPOHbI,
nocnefoBaTesfibHble WHTEHCUMBHOCTM Y CDOPMY/IMPOBaHbl, Kak He3aBUCALMIA OT BPEMEHU CryyaliHblii
npoLecc, U BO MHOTUX C/ly4asix MOXeT 6biTb paccMoTpeH wym /T ( cm.[1]).

Cnektp mowHocTu P{f) wyma V f umeeT yrnosoii koaduumneHT, o06paTtHo NponopuuoHanbHbliA YacToTe

()

rae f 6113Ko K Hynto.

B marematunueckoii Teopum camasi mpoctas MOAesib CriyvyaiiHoro npouecca - 6enblin wym. Myctb W. -
cnyyaliHaa nepemeHHas 6enoro wyma B /-0 Touke. Mo onpegenexHunio cpegHee 6en0ro Wyma paBHO HyJo,
a CcTaHjapTHoe OTK/IOHeHWe w 6enoro wWyma SBASETCA MNOCTOAHHbIM B KaXAol Touke /. Spkoi
0CODOEHHOCTLIO 6€/10r0 LWyMa ABAAETCA TO. YTO MHTEHCUMBHOCTU W, W W. He 3aBUCAT APYr OT Apyra, ecnmi tj

MapkoBCKMii npoLiecc npeacTaBnseT coboli MaTeMaTuyeckyo MoAe b, B KOTOPOW UHTEHCUBHOCTU M, n
M, He ABNAOTCA He3aBUCUMbIMW Apyr OT gpyra (/ * j). MapkoBCkuii npouecc paccmaTpvBaloT Kak OCHOBY
3aBUCALLMX OT BPEMEHU BbIXOAHbIX AaHHbIX U3MepuTenbHoro npubopa [cm. (9)]. MapkoBckuii npouecc B
Touke / UMeeT Buz;

M>=pM,n + T, 4

roe T,- Cc/ydaiiHas nepemeHHas 6e/10ro wyma B TOUKe /;
p - nocTosHHbIN napameTp (-1 <p <1).

5 Teopusa npeymsnoHHOCTU

5.1 Teopus, OCHOBaHHas Ha (PyHKUMUWN aBTOKOBapuauuu
Teopus, npea/ioxeHHasa BaiHedopgHepom (cm. [2], [3]. [4]). ocHoBaHa Ha dhyHKL MU aBTOKOBapuaLmm

yer)re[r,.,.4] . ®)

rae E[ ] - maremaTtuuyeckoe oxugaHue cnyyaHOn nNepemMOHHON. yka3aHHOW B KBafpaTHbIX CKOOKax B
Touke IO

PUCYHOK 1 - CurHan (BepxHss NIMHNS) W LWYM (HWKHSS IMHWAS) C PA3/TMUYHBIMU UHTEHCUBHOCTAMM
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B BepxHeil YacTu pucyHka 1 n3obpaxeH curHan B BUAe NpUOAN3UTENbHO NPSAMOYro/IbHOrO UMMNybca.
LWym (aBnswowmitica poHOM), HaknaAblBalOLWNACA Ha CUTHas, M306paxeH B HWKHEN 4acTu pucyHka. ta -
3HaueHWe BPOMEHW NpU OTCYTCTBUM CUrHana, a to + Ta - 3HayeHWe BPEMEHM MpPU HaIWuyuMKM curHana.
N3mepeHne (YTeHne curHana) npeactaBnseT coboi pasHOCTb MHTEHCUBHOCTEN B MOMEHTbI BpeMeHn 1 (fe
¢ t9. B oTtcytcTBMe (hOHOBOrO LWyma 3HavyeHue curHasna B Touke " paBHO Hysnwo. pu nposegeHun
M3MepeHnin B Touke (to ¢ T5 curHan uMMeeT KOHeYHOe 3HauyeHue. B HacTosAwem cTaHgapTe npuBefeHbl
MOZeNun N3MepeHui, B KOTOPbIX CUFHaM W LWYM HaknagblBalTCA ApYr Ha Apyra, aTOT O6LWWiA cnyyaliHblii
npouecc npuHMUMaeT 3HayeHne Y B MOMEeHT BpeMeHu f. VIHTeHcMBHOCTM curHana B Toukax I©wu (fO + 13

o6osHavawT Y n'Y . COOTBETCTBEHHO, & Pa3HOCTb UHTEHCUBHOCTel cooTBeTCcTBYET (6).

Pa3HocTb 3HaueHWit hyHKLMKM aBTOKOBapuauum v(t) B Toukax O v T4 npefctaBnsieT coboii npasyto
yacTb hopmynbl (7). MMHUManbHOe O6HapyxMBaemoe 3HauyeHune CBA3aHO C (POHOBbLIM LUYMOM, PasHOCTb
WHTEHCMBHOCTEW CUrHasa 4acTo NMPUMEHSIOT B aHa/IMTUYECKO ONTUYeCcKoi cnekTpomeTpun. OnpeaenexHne
pasHOCTWN MHTEHCUBHOCTEN CUrHana, Hanpumep YTEHUE curHasa c nonpaekoi Ha hOoHOBbIV cM. B (2), [3], (4J.

Ar-iu - 1- ©

3pecb 1Y cOOTBETCTBYEeT NEpPeMEeHHOoI oTkavka Y. [ucnepcusi pasHOCTU WHTEHCUBHOCTEW curHana
umeet Bug (7) (cm. takxke [2], [3]. [4]). O6ocHOBaHWe dopmynbl (7) NpUBEAEHO B NPUIOXeEHUU B.

oi, =2[V(0)-y(O]- (?)

dopmyna (7) vMeeT npakTuyeckoe npuMeHeHue (CM. PUCYHOK 2), kKorga akTudeckme qyHKLUN
aBTokoBapuauuu y(0) v ur(Ta) U3BECTHbI U3 HaboAeHWA 3a (DOHOBLIM LWYMOM. [NoacTaBnsas 3HayeHne oayms
dhopmysbl (7) B chopmyny (2) (0Y=04v) MOXHO NOAYYUTb MUHUMasIbHOE OBHapyXnBaemMoe 3HauyeHue.

MoxHO wucnonb3oBaTb Teopemy BuHepa-XuHumHa (cm.(5)). KoTopas cBs3biBaeT  (OYHKLMIO
aBTOKOBapuaLuu co CNekTpasibHOM NIOTHOCTLI MOLLHOCTM (CMEKTPOM MOLLHOCTM) Yepes3 npeobpasoBaHue
dypbe

v (0 *JSA f) iG{f)\2cos(2n/T )df . (8)
0

roe Sh(f) - cnekTp mMowHOCTN HabwAaemMoro (oOHOBOIO LWYMa;

G(f) - yacToTHasA xapakTepuctuka (JIMHEeNHOI) CUCTEMbI CUNTbIBAHUS AaHHbIX.

dopmyna (8) nokasbiBaeT, Kak OLEHWTb CTaHA4apTHOe OTKNOoHeHue (cM. chopmyny (7)) Ha ocHoBe
cnekTpa MOLHOCTY LWyMa.

5.2 Teopus, OCHOBaHHasa Ha CnekTpe MOLWHOCTU

Teopusl, OCHOBaHHas Ha CNekTpe MOLLHOCT 6a30BOi AMHWUM unn Teopus FUMI (chyHKUMU B3aWMHOIA
uHdopmanmm) (cm.[6], [7]. [8]), AaeT BO3MOXHOCTb BbIYMC/ATH CTaHAAPTHOE OTK/IOHEHME W3MEepPEHHbIX
naowaan n BbICOTbl NMKa NPU MHCTPYMEHTa/IbHOM aHanu3le. M3amepeHHble 3HayYeHWs nNpeacTaBnsaioT co6ol
CYMMapHYI0 VHTEHCVMBHOCTb BbIXOAHbIX AaHHbIX W3MepuUTenbHOro npubopa Mo 3ajaHHOW 06nactuv, Kak
nokasaHo Ha pucyHke 3. Ecnu curHan (cbopma v pasmep) SsBNSETCA MHBApPUaHTHbIM, OLIMGKa Npy n3MepeHnn

4
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nowaan unn BbICOTbl MUKA CBA3aHa TOMbKO C LUYMOM W paBHa nnowaan (BbicOTe), COOTBETCTBYHOLLEN
WyMy B 3a4aHHoi o6nactu. Takum obpas3om, owmnbka M3MepeHuil xapakTepuayeTcs naowanbto (BbICOTOW)
nuKa, COOTBETCTBYIOLW e Wwymy. CTaHAapTHbIe OTK/IOHEHNA naowaan (BbICOThbl) MUKa LUyMa, COBMNajalT Co
CTaHAAPTHLIMW OTKNOHEHUAMW U3MEPEHHBIX NowWwaamn (BbiCOTbI) NNKOB.

Z - HyneBas 0651acTb(06/1aCTh OTCYTCTBUS CUTHANA);
S - o6nacTb curHana;

/- 06nacTb HANIOXEHUSI CUTHaNA U LLYMa;
(ocTanbHble 0603HAYEHUSA CM. B NPUIOXEHUN A.)

PucyHok 3 - CurHan v wym B Hy/1EBOI 06/1aCTU M 06/1aCTU HATOXEHNST CUTHaNa 1 Wwyma

KonnuyecTBo TOYEK AaHHbIX B 06/1aCTU HANMOXEHNA CUrHana v WwymMa pasHo (/c, - KC).
B Teopun FUMI MHTEHCMBHOCTb Wyma Y, B TOUKE i OnNucaHa Kak HasIoXeHWe cryyaiiHbiX MpoLeccos

6enoro wyma n MapkoBckoro npotecca:
Y,=w, ¢ M. )

Llenoto Teopun FUMI naBnsetca onpefeneHne OLEHKM CTaHAAPTHOrO OTKNOHEeHUsA LwWwyma Ar no
M3MepEeHUsAM B 3aaHHol 061acTu (CM. pUcyHok 3).

Ha npaktuke, ocob6eHHO B xpomartorpadun, NpuHATbI pas/inyHble Cnocobbl 06befUHEHNA curHana u
lwyma (CM. pucyHok 4). ismepsieMoii BeNNUYnHOW ABNsSieTCA 06beANHEeHHas MHTEHCUMBHOCTb Bbille 6a30BOl
NVHUK, KOTopash MOXeT ObiTb TOPM3OHTasIbHOW WM HakKMOHHOW B npefenax o6nactm (fre + 1, [c).
lopv3oHTanbHOl 6a30BOl NMHUEl SBNSETCA TOPU3OHTasIbHAS JIMHWA WMHTEHCMBHOCTWM B HY/IEBOW TOYKe.
HaknoHHasn 6a3oBast IMHUSA CoeAVHSAET MHTEHCMBHOCTM Ha Kpasix obnacT HanoxeHus curHana u wyma (0,
*«). DTO 06bIYHO MOXHO HabN4aTb B Xxpomartorpadun (sBneHune «apenda).
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K.y A

PrcyHok 4 - Moaenu HanoxeHus Bbllle rTOPU30oHTaNbHOM NMHUW (MYHKTUPHASA NIMHUS) U HAKIIOHHON NINHWK
(cnnowHas NMHUNA) Mexay Toukamu ty — un iy

Mnowaab 06n1acTv Mexay crydaiiHoii TpaekTopueli npouecca «CUrHasa NcC WyM» Y FOPU30HTasIbHOW
NNHWelt B 3aaHHOl 061acT MOXHO 3anucaTthb B Bue:

(t0)

r4e WHTEHCMBHOCTb lymMa Y, onucaHa dopmynoii (9), a Af - BpemeHHOW WHTepBan Mexay
nocnefoBaTesibHbIMU AaHHBIMU.
Ecnu B kauecTBe 6a30BOI /IMHUM UCMO/b30BaHA HAKMNOHHAS NIMHNSA. AT NPUHUMAET BUL

1y

roe AT - nnowagb o6nactv B Buae Tpaneuuu, 06pasoBaHHON HAKMOHHOW MPSMON, FOPU30HTasIbHOW
NpsIMOI1 N BEPTUKA/IbHLIMU NPSIMbIMUW, MPOXOASLWMUMYN Yepe3 KpaeBble TOUKM 3aAaHHoi o6nactu (o ¢ 1) u K,
(cM. pucyHok 4). Ans cuTyauun, NpefacTaBfeHHol Ha pucyHke 4, nnowagb An 6epyT ¢ oTpuuaTesbHbIM
3HaKoM. EC/M HakMoHHas NNMHMA pacrnosfiokeHa B 3aAaHHOi 0651acT Bbile TFOPU3OHTA/IbHOW NUHUK,
naowaab Tpaneunn 6epyT ¢ NONOXNTE TbHbIM 3HAKOM.

O6Luee BblpaxeHne A5 CTaHAApTHOTO OTK/IOHEHUst A MeeT BUA;

(12

roe E{) - cpegHee cnyvaliHON BenuUuHbI, ykasaHHOW B KBaApaTHbIX CKobkax. Heob6xoaumo oTMeTuTb,
yto E[AR = 0. Tak kak No onpeAeneHnto cpeaHee LWymMa C ropu3oHTaNlbHON 6a30B0I NMHUEN (NepBbI Y1eH B
npasoii YacTu chopmynbl (11)) paBHO HyNO ¥ cpegHee ana AT paBHO Hy/to (CM. npunoxexune C).

MpvBeaeHHble OpMynbl  cnpaBef/MBbl B YC/MOBUAX MNPEANONIOKEHUSA, 4YTO He CyllecTByeT
HeonpeaeneHHoCTN HysieBOro ypoBsHA, T.e. YO = 0. OgHako Takas HeonpenesieHHOCTb CyLlecTByeT U ee
cnepyet yuuTbiBaTb. Vi3mepeHusi B xpomatorpadumy 06bI4HO BbINOHAT OTHOCUTEIbHO HY/1EBOr0 YPOBHS,
KOTOpbI fABNAETCA BbIOOPOUHBIM CPEAHUM WHTEHCUBHOCTEN LyMa no 06,1acti, YNOMAHYTON B HACTOSLEM
cTaHfapTe, Kak Hynesas (CM. pUCyHOK 3).

KBagpart cTaHgapTHOrO OTK/IOHEHUS 0;, B npegenax Hynesoi o6nactn umeet Bug (cm.[6]. [7). [8]):
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<=a;+a;, (13)

roe - [awucnepcua, cooTeeTCcTByloullasn HyﬂeBOVI obnactu, OjZ - jgucnepcusa, cooTBeTCcTByroLlan

nsmepsieMoin obnactn [aF 3agaHa dopmynoii (12)]. O6ocHoBaHue chopmyn (14) n (15) npuBegeHo B
npunoxexHnn C. MuHuManbHOe OOHapyxuBaemoe 3HauyeHue MOXeT ObiTb MO0JlyYeHO MNOoLCTaHOBKOWA

copmynbl (13) B dhopmyny (2).
[Oucnepcnss 0* MOXeT 6bITb ONUcaHa cregywwmm obpasom (cm. [6]. [7]. [8]):

., b | 'b>

A-2pb£-+pl1*® or (14)
2 b b-{1-p)2 1- I-IglJ

BnusiHne 06beMHEHNS CUTHANIOB B YCTAHOB/IEHHOW 061acTu npuHuMaeT Bug, (cM. [6]. [7]. [8]):

.
i 1-p*- Z|-P2*'}-*
kt-K~2P P “mp boar+
d-Py 1-P 1-pP
,pn - p:*'7 i-p*rey

pol-p- ( »°

*1¥,
*_ * _
+(a21PW 5, 1-P Ad~-.|*P T p--A er ,(15)
1-P2 1-p 1-P' #1 1-p
roe g_ (rr-*, X*f+*,+0 (16)

2*c

' - SD 6enoro wyma;

or - SD 6enoro wyma, BK/IHOYEHHOro B MapKOBCKUil npoLecc;

p - NOCTOSAHHbIN NapameTp MapKoBCKOro npouecca;

KC, Al M AB - NOKa3aHbl Ha puUcyHKax 3 u 4;

b - konnuecTBO NocnegoBaTesnbHbIX AaHHbIX (TOYeK) B HyneBoli o6nactu [-b + 1. 0].

Mate uneHoB B dhopmyne (15) o0603HavaldT cnegywolwme crtoxacTuyeckne BkNagbl B
HeonpefeneHHOCTb N3MepeHWii:

- MepBbIii YIEH: NOrPeLIHOCTb 6e0ro Wyma B 06/1acTy 06beAyHEHVS CrHasTa 1 LiyMa (BCEero ToUeK k<- KO):

- BTOpOI1 UneH: owmbka MapkoBCKOro npotiecca B 061acTvi 06beAMHEHNSA CUrHaNa U Wyma {k<- KCTOYekK);

- TpeTuii uneH: B/MSHME KC TOYEK MeXAy HY/IeBO TOYKOW M Havas/ibHOW TOuKol o06nactu
06beIHEHUS cUTHaNa v Wyma;

- YeTBepTbIi YneH: BAUAHME 6enoro Wwyma Npu HakMoHHOW 6a30B0OI NMHWK;

- NATbIA YNeH: BAusiHMe MapKoBCKOro npotecca npy Hak/IoOHHOM 6a30BOI NNHWN.

6 lMpakTuyeckoe npumMeHeHne Teopun FUMI

6.1 OueHKa napameTpoB LWyMa

Bce napameTpbl, HeobxoamMble Ans npuMeHeHus Teopun FUML. T.e. cpopmyn (13) - (16), moryT 6bITb
OiHO3HAYHO OnpeAesnieHbl Ha OCHOBE 3KCMepPUMEHTalbHbIX AaHHbIX. MapameTpsbl curHana (b, ke, A, k j moryTt
OblTb YCTAHOB/IEHbI B COOTBETCTBMM C (DOPMON LeNIeBOro nvka, kak nokasaHo Ha pucyHke 3. C pgpyroii
CTOpPOHbI NapameTpbl wyma (/\ OT. p) aBTOMATUYECKM OMPefensAlnT N0 CneKTpasibHON MIOTHOCTU
MOLLIHOCTU LLYMa, KaK ONMCaHo HUXe.

CnekTpasibHyl0 MNAOTHOCTb MOLLHOCTU Lyma Moay4yalT C MOMOLWb npeobpa3oBaHus  ®dypbe
pe3ynbTaToB n3mepeHuin Y, MNpeobpasosaHne dypbe 1 MHBEpPCUs NpeobpasoBaHna dypbe UMeIT BUL:
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17)
Y=—Y Y. -Ulb, (18)
' nre %
roe N - KOnMYecTBO HaGNOAEHNI, BK/IOUYEHHBIX B 06/1aCTb npeobpasoBaHusa dypbe;
W =exp H(2u/V)]:
j - MHMMas eguMHULA.
CnekTpasibHasi NI0THOCTb MowHocTK P(K) cnyyaliHoro npouecca Y. umeeT BuA;
(19)

roe Ya- conpsiXeHHoe Yncno K Ya.

Ecnu npuHSATL MOAEnb LUymMa, ONUCaHHyr chopmynoit (9), cnekTpasibHas MAOTHOCTb MOLLHOCTU B
thopmyne (19) moxeT 6bITb onucaHa (cMm. [6]. [7]. [8]) cnepytowein hopmynoi:

r
p(*)= " (20)
(1-p)[(1-p)2+4T(A/NY)2

MapameTpbl W\ /ii. p, Heobxogumble anst Teopun FUMI. MoryT 6biTb onpefenieHbl C NOMOLLbH
HeNMHeHOro MeTofa HavMeHblWX KBaApaToB nNpu annpokcumauuv dopmynoii (20) cnekTpanbHoi
NJI0THOCTW MOLLHOCTM hakTnyeckoro hoHOBOrO Lyma.

MepBbli uneH npeobpasoBaHns dypbe YO B dopmynax (19) m (20) sBnseTcA NOCTOSHHOWA

COCTaBNAWLEel, a COOTBETCTBYIOLEA CneKTpasibHOW nnoTHocTbio P(0) MOXHO npeHebpeyb. YactoTa K B
dopmyne (20) siBnsieTca LenbiM YAC/IOM, HO MOXeT ObITb OrpaHuyeHa gnanasoHamu ot 1 go N12. rge N12 -
yacToTa HalikucTa. TUNnYHbIA npumep dopmMynbl (20) nokasaH Ha pUCyHke 5.

Ha npakTuke uyacToTy K 4acTo BblpaxaloT B repuax. Ecnu [ - BpemeHHON uHTepBan Mexay
nocnefosaTesfibHbIMA TOUKaMW (MHTepBasl aHasnoro-uugposoro npeobpasosartenisi, UCMNONb3yeMOro ANs
noslydyeHus gaHHbIX ¥,). YactoTta, cooTBeTcTByoWas K (= 1, 2,..., N12) nmeet Bug k/(At N).

Rt

PucyHok 5 - CnekTpasibHasi N0THOCTb MOLLHOCTU CMOAE/IMPOBAHHOrIO LyMa

Ha npakTuke cnekTpanbHas NAOTHOCTb MOLLHOCTM CUrHana ABnseTcs o6bluHO MeHee rnagkoi, yem
nokasaHHas Ha pucyHke 5. lMpu 06paboTke peasbHbIX HabnoAEHUA 06bIYHO HabnwgalTca Hebonbwne
OTK/IOHEHUSI OT rNafKol KpUBOIA.

6.2 Tpoueaypbl OLEHKU CTaHAAaPTHOTO OTK/IOHEHMNSA

Mpu npvmeHeHun Teopun FUMI gns onpefeneHvs OLEHKUM CTaHAapTHOro OTK/IOHeHWs B 06nactu
BbIMO/IHEHNA M3MEpPEeHNUli HEOOXOANMbI BbIXOAHbIE AaHHblE U3MEPUTEIbHOr0 NpPMGopa, YTO B CBOK OYepesb
no3BosiISieT onpefesiMTb MUHUMasIbHOE OOHapyxuBaemoe 3HauyeHue. MosHbI Habop 3TanoB BbIYMCIEHWIA
nokasaH Ha pucyHke 6.

8
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Ona onpefeneHus napaMeTpoB CUrHana W LWyMa HEOOXOAUMbI 3HAYeHWS BbIXOAHbIX AAHHbIX
(xpomaTorpammebl, cnekTpbl). MapameTpbl curHana BKAOYalT 06/1acTb CUrHasna OT TOYkM O A0 TOUKK K,,
06/1acTb Ha/MoXeHNA curHana u wyma oT Toukm (fa + 1) 4o Toukm fa, n Hynesyt o6nactb oT Toukn 0 o (-b +
1) (cm. pucyHok 3). O6nactb curHana Bkitodaet (fa * 1) AaHHbIX, 06/1aCTb HANOXEHUsA curHana v wyma (J1* -
KC) flaHHbIX, a HyneBas 061acTb - b AaHHBIX.

MapameTpbl curHana Npon3BosibHbI, HO Ha MpakTuke 6yAyT NonesHbl cnegywwme pekomenHgauun. Ans
laycCOBCKOro curHana, nokasaHHOro Ha pucyHke 3, 06nacTb CUrHasia MOXeT OxBaTbiBaTb * 3a unu + 40
BOKPYT LleHTpa curHana, rge a - ctaHfjapTHOe OTK/IOHeHWe (WMpWHAa CUrHana), a LeHTp curHana ssnseTcs
cpepHum ayccoBckoro curHana (K0 = 60 nnm 8a). Bo MHOrmMx ciyyasx pesynbtataMmv U3MepPeHUit ABNsSOTCA
BbICOTa WU BCA Mowaab nvka. [Ans uaMepeHuii BoicoTsl nuka fa = fa + 1 [Ans uamepeHwnii nnowaam nuka fa
=ka- 1ufa=0. Bo Bcex cnyyasax KONMYeCTBO JaHHbIX (ToYek) B 06/1acT 06beAVHEHNA CUTHana 1 Lwyma
cocTtaBnset (fa - k¢ O6beanHeHMe MO YacTu 06/1acTM CUrHana, Kak nokasaHo Ha pucyHke 3. Takke
3(h(PEKTUBHO C TOYKN 3pEHUs TOUYHOCTW. HyneBas 06n1acTb MOXET ObiTb YCTAHOB/IEHA OMbITHLIM MyTEM, Kak
obnacTb 6onee y3kas, YeM 06/1aCTb CUrHaNA, Kak NokasaHo Ha puUcyHke 3.

B oTnnume oT napameTpoB curHana, napameTpbl wyma (A\ T. Pp) OAHO3HAYHO onpefensioT B
COOTBETCTBMM CO CTOXACTMYECKUMM CBOCTBaMM hOHOBOTO Lyma. HekoTopble npumMepbl U3 xpomatorpadum
npusefeHbl B Tabnuue 1. Ha nepsom aTane Heo6xoaumo uaeHTUdMLMpoBaTb 061acTb (QOHOBOTO LWyMma,
rAae HeT CyLeCcTBEHHOIO BK1aja curHana.

Ha BTOpom aTane BbINOMHAT npeobpa3oBaHne ®Pypbe hOHOBOTO LWyMa B 3TON 06/1aCTU U BbIYMCASAIOT
CMeKTpasibHyH N/IOTHOCTb MOLWHOCTM no cdopmyne (20). Ecnn B copmyne (20) konmyectBo Todek N He
npesbiwaeT 2", Ans 6bICTPOro npeobpasoBaHns dypbe pekomeHayeTcs ncnonb3osatb 512 unu 1024 Touek,
B TOM uucne 50 unm 100 Toyek B 06n1acTu curHana.

Ha TpeTbem aTane MeTOAOM HauMMeHbLUWX KBaApaToB noAbupatoT TeopeTuyeckyto Kpusyto [®opmyna
(20)) ona cnekTpasibHOM NAOTHOCTW MOLLHOCTH, KakK YNOMSAHYTO Bbilwe. Mpu He60bLWOM KOMyecTBe JaHHbIX
B 061acTn 6bICTporo npeobpasoBaHnsa dPypbe (Hanpumep. 32) B HEKOTOPLIX Cliydasix NOABASIETCA CMeLLeHne
OLeHOK NapameTpoB LWyMa.

MapameTpbl cUrHana u wyma, onpefesnieHHble Kak ynoMsHyTO Bbille, NoACTaBNSAOT B hopmy bl (13) -
(16) Ana nosfyYyeHUs OKOHYATENbHOIO 3HAYEHNs B COOTBETCTBUM € Teopueid FUMI (TouHoCTHM).

MpumeHnmocTb Teopun FUMI AOBOMBHO LIMPOKA, HO CYLLECTBYIOT ABe CUTyauuu, B KOTOPbIX OHa He
npvMeHnmMa.

- OCHOBHbIM WCTOYHUKOM MOrPELIHOCTVN He ABNseTcs hOHOBbIN LWym. B macc-cnektpockonuu. ecnm
npouecc MoHWU3auun faeT HaMHOro 60/bLIyl0 MOrpewwHocTb, Yem wyM. Teopua FUMI gaeT 3aHuxeHHoe
3HauyeHne CTaH4apPTHOrO OTK/IOHEHMS B 06/1aCTU N3MEPEHWIA;

- ecnu akTUYecknii UHCTPYMEHTa IbHbIA LUyM BKIOYAET LYM. KOTOPbIi HE MOXeT ObiTb YyCMewHo
annpoKcMMMpoBaH 06beAVHEHHbIM npoueccom 6enoro wyma u MapkoBckoro npouecca. Mpumep - LWym
BbICOKO WHTEHCUBHOCTMW.

MuHuManbHoe o6HapyXuBaemMoe 3HauyeHue MOXeT OblTb HaligeHo rpaduyeckm Ha OCHOBeE
nokasatesieil NPeuu3NOHHOCTU, KakK MNpuBEAEHHas MNepeMeHHas COCTOSHWSA, B KOTOPOW KOathduumneHT
Bapvauuy npuBeAEeHHON nepeMeHHol cocTosHuA cocTasnsieT 30 %. 3TOT MeToh Takke NPUMEHUM AN
koathpmumeHTa Bapuauuy NepemMeHHOn OTKAMKa, Tak Kak (YHKUUS NPeunsMoHHOCT NpuBeAeHHOW
nepeMeHHO COCTOAHMA WAEHTWYHA TakoBOW ANA NEepPeMeHHON OTKIMKa, €C/n KanmbpoBovHas (DYHKLMS
nuHeiHa (cm. [9]. [10]). B cnyyae HenuHeinHoli KannbpoBOYHON PyHKLUMK, PYHKUMM MPEeLn3NoHHOCTM
nepeMeHHon OTKAWKa W NpPUBEAEHHON MepeMeHHOl COCTOSHWA pas/uuHbl. B atom cnyyvae Aans
npeo6pasoBaHnsa PasNnyHbIX (YHKUUA NPEeLM3MOHHOCTM W OLLEHKM MWHUMasbHOTrO O06HapYyXMBaemoro
3HaYeHVs NPUMEHSAIOT METO/, YCTaHOBJ/IeHHbIN B UCO 11843-5.

Ta6n nya 1 - Npumep OUEHKM NapaMeTpoB LWyma B xpomartorpadum (cm.[6))

SKCNepUMeHT V- T =)
aKcnepumeHT A 14 3,7 0,99
JkcnepumeHT B 12 9,0 0,94
JkcnepumeHT C 14 5,6 0,99
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MpunoxexHne A
(cnpaBouHOE)

O603HaYeHNs 1 cokpalw,eHus

SD - CTaHgapTHOe OTK/I0HEHWE;
(&Y - KoagppmumeHT Bapuauuu (SD. geneHHoe Ha cpefHee);
- npuBejeHHas nepemMeHHas COCTOSHUS;
- nepeMeHHas OoTKAvKa (M3MepeHHble NoLWaAb UK BbiCOTa NUKA);

- /- 0oe 3HauyeHne BpemeHu n3 paga fi

Af - 0oTpe3ok BpemeHu (/,-, - 4) aHanoro-uucpoBoro npeobpaszoBaHus Npu c6ope AaHHbIX;

Y, - WHTEHCUBHOCTb BbIXOAHbIX AaHHbIX Npubopa B MOMEHT BpeMEHH t, (CymMy Y, 0603HavaloT
V):

Y, - WHTEHCUBHOCTb BbIXOAHbIX AaHHbIX npuéopa t (cymmy V. 0603HavalT Y);

- MWHMMasbHOE 06HapyX1BaeMoe 3HaueHne NpUBeaeHHOV NepeMeHHO COCTOSHUS;
- KO3(h(QULMEHT A5t onpeenieHnst BEPOSITHOCTM OLLNGKM NepBoro poaa;

- K03(hpUUMEHT, UCNONb3YEMbIN A5t oNpeaeneHnsi BepPOSITHOCTY OLIMGKM BTOPOro poaa;

Ov(X) - SD nepemeHHOI OTKNNKa Kak hyHKumns X;
0*(X) - SD npuBeAeHHOW NepeMeHHOl COCTOAHMSA Kak PyHKUNS X;
|dv/dX

- npowu3BoAHas KannbpoBOYHOW (IyHKLMKM (aGCONMOTHASA BENMYMHAY);
|

- cpefHee (MaTeMaTU4yeckoe oXufaHue) ciyyaiiHoll BE/IMUMHLI, yKa3aHHOW B KBapaTHbIX

cKobkax;

) - (pyHKUMA aBTOKOBapmaumm ¢ 3anasfbiBaHnemM T. onpegeneHHas no cdopmyne (5);

IV, - 3HayeHve cnyyaiiHoli BeMYnHbI 6€10r0 WymMa CO CPOAHUM PaBHbIM Hyo 1 SD paBHbIM
' B TOuke /;

W - SD 6enoro wyma u/,;

M, - 3HauyeHue cnyyaiiHoli BennmunHbl MapKoBCKOTro npotecca B Touke /;

m, - 6enblii WyMm. BKIHOYEHHbI B MapKoOBCKUiA MpoLecc, B TOUKe /. onpeAeneHHbli hopMyoi
@)

m - SD 6enoro wymMa T>. BK/IlOYEHHOT0 B MapKOBCKMIA NpoLiecc;

P - OTHOLWEeHWe, UCMOJIb3yeMOe A1 COXPaHeHNs npeablAyLLero COCTOSAHNSA, onpeaesieHHoro
dopmynoii (4);

A, - co3gaHHas Wwymom naowaab (6e3 curHana);

FUMI - (OYHKLMSA B3aUMHOI MHhOpMaL .
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MpunoxeHne B
(cnpaBoy4HOE)

O6ocHoBaHuWe popmynbl (7)

[Oucnepcua pasHOCT MHTEHCMBHOCTENR B Toukax tOu  + T4 umeet Bua (cm. (2 - 4]):

=£[(i:-->: )= 4 C j+ £[]-26K-.1]- b

B cooTBeTcTBUM C onpefesieHUEM (QYHKUMM aBTOKoBapuauuun (copmyna (5)) BTOpOW 4neH B npasoii
yactu chopmysbl (B.1) moxeT 6bITb 3anucaH B BUAE:

M4G)S £ [£ ]. (B-2)

MpeanonoxexHve o cTaumoHapHOCTU (HOHOBOrO LUyma ypaBHMBAET NepBblli U BTOPOW 4Y/ieHbl NpaBoii
yactun dpopmynbl (B.1)

£EK.,]=£M - B-3>

Moa npeAnonoxeHMeM O CTalMOHAPHOCTU WyMa cnefyeT NMoHMMaTh, YTO gucnepcuns (QOHOBOrO LWyma
ABNSieTCA NOCTOSIHHON BO BpemeHu. Torga chopmyny (B.1) MOXHO 3anucatb B BUAE:

aiv=24>(0)-2£-[y;....>:.] (B.4)

YuntbiBasi onpegenexHve astokosapuauumn [chopmyna (5)]. u3 (B.4) MOXHO nonyunts doopmyny (7).
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MpunoxeHne C
(cnpaBouHOE)
O6ocHoBaHune popmyn (14)- (16)

OcHOBHOe npeanonoxexHne npu BbiBoge opmyn (14) - (16) cocToMT B TOM. YTO crydvaliHble
BE/IMYUHBbI 6EMOro LWyMa SABASTCA CTaTUCTUYECKN He3aBUCUMbIMU:

flw,w,]=0 x| (C.1)
E\ nw] =wil i=3J (C.2)
i*j (C.3)

J=nr i=j (C.4)
E[n't/]="°, (C.5)

rae cpopmyna (C.5) cnpaseanmsa npu 1to60M ycroBun. Bece pacyeTsl B AAHHOM NPUIOXKEHUN caenaHsbl
4N HAKNOHHOV 6a30BOW NMHUW, HO ANS TOPU30HTA/IbHOW 6a30BOV IMHUM OHU TaKXe CnpaBea/InBbI.

YrnoBoih  KO3((PMUMEHT  HaKIOHHOV  6as3oBOW  /IMHUW,  CBSI3bIBAOLWWIA  HY/NIEBYD  TOUKY
(YO= 0) u Touky ka. paBeH YJka Mo3aTomy 3HauYeHUsi Ha Kpasx 061acTy 06befMHEHNS MOXHO 3anucaTb B
BMAae

YK
?-(kr +1) B Touke (*.+ 1) , (C.6)
e
B B TOUKE K, , (C-7)
K.

roe 3HaueHus Y, onpegenstoT no copmyne (9). Mnowaab Tpaneuuu, o6pasoBaHHON HaK/IOHHOM
6a30B0li TMHWEN, TOPU30HTA/IbHOIN N BEPTUKa/IbHBbIMW JIMHUSIMU (CM. PUCYHOK 4) paBHa:

T =«Yo. e (C.8)

rae a onpegensioT no popmyne (16). dopmyna (11) ana wyma npuHMMaeT BUL:

4 = N (C.9)

roe At ns copmynel (11) npegnonaraetca pasHbiM eauHuue. Aucnepcusa cdopmynbl (C.9) ABnsetca
MCKOMbIM ypaBHeHuem {chopmyna (15)).

Cymma MapKoBCKOro npotecca BblibpaHa B ka4ecTBe NPOCTOro npuMepa nsmepsemMoii naowaan. Ecnm
Ma=0. To MapKoBckuii npoLecc, onpeseneHHblii QopMynoii (4). Takke NpUHUMaET BUA;

M = . (C-+O)
M2- pm, ¢ m2.[t_2 (C.11)
MK=p 'm, ¢ p m2e ... +pm,., ¢ mk (C.12)

CyMMy MapKoBCKOro npoLiecca MoXHO 3anucaTb B BUfe:
j'l *
I\7/ I =(1+p+pV..+pk])T, ¢ (1+p*p2+...+p*'2)T24 ... + (L+p)Thl ¢ TK (C.13)

13
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Mo onpegenenuto Elm,] = 0, cpegHee copmynsl (CV3) paBHO Hyn, HO ee Aucrnepcus ABAseTcs
KOHEYHOW Be/MYNHOIA:

£ @Q+p+p:+...+pliy/m2+(l +p+p: +..-+p*2)/'+ ... +(1+p)T:+nl (C.14)

Torpa ypaBHeHVE NpUHMMAET NPOCTOI BUL,

*-2pi-el+p’ (C.15)
1-p
3ameHa K Ha K<- Kc B popmyrie (C.15) gaet BTOpoii uneH popmynbl (15). Mepsbiit uneH dopmynsl (15)
npeActaBnsieT coboil cymmy 6enoro wyma B Touke K, - KC. [pyrve uneHbl opmynsbl (15) moryT 6bITb
noJsly4yeHbl Ha ocHoBe paccMoTpeHus gopmyn (C.1) - (C.5) n (C.9) - (C.15) (cm.[7]). Kpome Toro. E[/4H =0 B
npegnonoxeHunu, uto £lw,] =0 n E[T] = 0.
HeonpepgeneHHOCTb, CBA3aHHAA C YCTAHOBKOM HyNs, MOXET OblTb MOMyYeHa aHanorMyHbLIM CNOCO60M
(cm.[8]). HyneBoli ypoBeHb Ll onpepeneH 3gecb kak cpefHee apudmeTnyeckoe b nocnegoBaTefibHbIX
[aHHbIX:

£.=NZ>j. (073

roe Y, onpegensaoT no dopmyne (9). YctaHoBKa Hyns o3HayaeT, 4TO Koppekuus oHOBOro wyma
cfienaHa no Bceil obnacT obbefuHeHWA curHana v Wwyma, cosfgasas cnefylollyo obnacte B o61actu

06beUHeHNs:
(K,-KoLl. (C.17)

Moatomy, HeonpeaeneHHoCTb, CBA3aHHasA C yCTaHOBKOVI Hyna nmeet Bua:

c2=(*r-*n:uw rb (C.18)

roe £[Lo] = 0 no onpegenenunio. Ecnu copmyny (C.13) mcnonb3oBaTb BMECTO B thopmyne
j-i
(C.16). nonyyeHHOe BbIpaXeHWEe COOTBETCTBYET BTOpOMY uneHy copMynbl (14) (cm.[8]). MepBbid uneH
dhopmynbl (14) xapaktepusyeT B/iMsAHUE 6en0ro wyma.

14



FOCT P NCO 11843-7—2014

Mpunoxexne OA
(cnpaBouHOE)

CBefieHUA 0 COOTBETCTBUM CCbINTOYHbIX MEXAYHAPOAHbIX CTaH4ApPTOB
HauMoHaNbHbIM cTaHgapTam Poccuiickoin depepaynm

Ta6nunya JA.1

O603HaueHne O603HaueHne N HaMMeHoBaHVe
CCbI/TIOYHOrO CreneHb COOTBETCTBYIOLLIENO HaLMOHa/IbHOTO CTaHaapTa
MexXayHapoaHoro COOTBETCTBUA
CTaHgapTa
MCO 11843-1:1997 HoT FOCT P MCO 11843-1- 2007 «CTtatuctmyeckme meToapl.
Cnoco6HoCTb 06HapyxeHus. Yactb 1. TepMuHbI U
onpegeneHus»
MCO 11843-2:2000 HoT FOCT P NCO 11843-2- 2007 «CTtaTucTuyeckne mMetoasbl.

Cnoco6HoCTb 06HapyxeHus. Yactb 2. MeTogonorus B
cryyae IMHeRHON kanvbpoBKM»
MCO 11843-5:2008 HoT FOCT P NCO 11843-5-2012 «CTatuctuyeckmne mMetoabl.
Cnoco6HocTb 06HapyxeHus. YacTb 5. MeTogonorus B

cnyyasx MHEWHOW N HeJIMHENHON KaIMbpOoBKN»
NCO 3534-1:2006 :

NCO 3534-2:2006 ‘
NCO 3534-3:2013 :
MCO 5725-1:1994 FOCT P NCO 5725-1-2002 «To4yHOCTb (NPaBWUALHOCTb 1

Npeun3MoHHOCTb) METO0B U pPe3y/ibTaToB U3MepPEHWIA.
YacTb 1. OCHOBHbIE MOIOXKEHVS U ONPELENEHNS»
* COOTBETCTBYHOLLMIA HALMOHaTLHBIV CTaHAAPT OTCYTCTBYET. [10 ero yTBepXaeHsi PEKOMEH/LYeTCs UCNob30BaTh
nepeBog, Ha PYCCKuii s13bIK JaHHOTO MEX/AyHapoAHOro cTaHaapTa. MepeBog 4aHHOTO MEX/AyHapoAHOro CTaHaapTa
HaxoawTcs B ®efiepasibHOM MHGDOPMALMOHHOM (DOHZE TEXHUYECKMX PErfTaMEHTOB 1 CTaHAAPTOB.

MpumeyaHne — B HacTosLe TabauLe UCNOML30BAHO CrieaytoLLee YCI0BHOE 0603HaYeHMe CTeneHn
COOTBETCTBUSA CTaHAApPTOB:

HOT - naeHTNYHbIe CTaH4apTbl.
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