PEQEPANBHOE ATEHTCTBO
N TEXHAYECKOMY PETYNWUPOBAHWK W METPONOIAMK

HauuwoHanseHein [OCTP UCO
poccnickon  11843-7—
GEONEPALMWM 2014

CraTuctu4yeckue MeToAbl

CNOCOBHOCTb OBHAPYXXEHWUA

HYacte 7
MeToabl OUeHKM € yyeTOoM (pOHOBOIO WyMa

ISO 11843-7:2012

Capability of detection — Part 7: Methodology based on stochastic properties of
instrumental noise
(1IDT)

Haganwe opHunancHoe

Mockna
CE CrangapTHHpopM
_— 2015

FOCT roCTPUCO 11843-7-2014 Crpanuua: 1/20

EH][id GostExpert.ru


http://GostExpert.ru/gost/gost-11843-7-2014
http://GostExpert.ru
http://GostExpert.ru

rOCT P MCO 11843-T—2014
MNpeaucnoeue

1 NOOMSTOBNEH OTepeITHM  2KUWOHEDHEM  OBWECTEOM  «HaydHO-HMCCNeEQoBATENECKMA  UeHTD
FOMTEONA W OAWarHOCTHEW TexHrseckrs cuoeterys (A0 «HMU Kl») va ocHoRe COGCTREHHOMD SyTEHTHHHOMND
NEREROOA HA PYCCKWA A3LIK CTAHAAPTA, YEAIAHHOMD B NyHKTe 4

2 BHECEH TexHuHeckMM kOMATETOM no cTandapTuaadua TE 125 alpHMeHeHWE CTaTHCTHHECKHK
B TOO 06N

3 YTEBEP¥OEH W BBEOQEH B NEWMCTBWE MNpukazom TenepansHoro areHTCTEa N0 TEXHWHECKOMY
DENYNAPOBAHAID 4 METDOMOMK o7 29 oktabpa 2014 r. Ne 1453-cT.

4 HacToawmia cTaHgapT MOeHTHYEH MeXOyHapogHomy cTangapTy MCO 11843-T: 2012 «CnocobHocTe
aSHapyxeHda. YacTe 7. MetTodkl oUeHkd © yUeTOoM GOoHoBROrs Wwykax (150 11843-7:2012 «Capability of
detection — Part 7: Methodology based on stochastic properties of instrumental noisax).

HavmeHoBaHde HACTOALWErD CTAHGARTA  HAMEHEHD OTHOCHTENBHO HAMMEHOBAHWA YEAISHHOMS
MEROYHAPOOHOND CTaHapTa GNA NPpHBEOeHa B cooTeeTcTRKe ¢ MOCT P 1.5— 2012 (nogpaagen 3.5).

MeW  NEAMEHEHHA  HACTOAWErD CTaHdapTa DEKOMEHOYETCA WCNONBA0BATE BMECTS  CCbIMOYHBIK
MEROYHAPOOHEX CTAHAAPTOR COOTBETCTEVEILME WM HaUWOHaNbHbe CTAHGaDTe Pocciickol $enepauus,
CEEOEHHA O KOTODEX NEHBEAEHEl B QONONHATENEHOM RRAToKeHd 1A

> BBEAEH BMNEPEBLIE

Mpaaung NOUMENSHUR HACMAagWeso cmandapma yoemanoanekdsl @ FTOCT P 1.0—2012 (pazden 8.
MuchopMayus 0f UIMEHERUAX K HACMOAWeMy cmardapmy Nybnukyemcs & exasodsoM (Mo CoomoaMNLUD Ha
1 AweapR mexylieso 2o0da) UHOpMAUUoNNONM  YKazameane  aHauuodanessie  cmaddapmisls,  a
HBUYUANERBID  MEKCT  UIMEHEHUD U NONPESGEcK - & OXSMECAYHOM  WHDOpMaLUOHHOM  Ykalamene
wHILUIHANEHEE caddapmes. B CyYas NepacMompa (3amenil] WL imMdess! HacmoRuleso cimardapma
coomaamomayiawes yecdomnesue Gydem onyBnurocganc & GNusaldwen aeifycike LighopMayuonHozD
yikazamena « Hayuonansdee cmakdapmbis. COOMEEMOMELLas uighopMayld, yeedonnanie U ITeKcmel
DEIMEWSIOMICA MaKse @ UMPODMayUoRROD cucmene 00Wes0 NOMBIOEAHUA — Ha OhULUansEHOM cadime
PadepansHosn A2HMEMEs N0 MEXHUYSCKOM)Y DESFNTUSOEIHLIG U Mempancsul e cemu Mamepuem

(gost.ru}

1 CradgapTiddpops, 2015

HacToAWWA cTandapT He MoMeT BeiTe NONHOCTEID WM Y3CTHUHO BOCNPOWIDEOEH, TUDAMWDORAH W
DACOpOCTRAHEN B KAYECTEE OPMUMANEHOMD WagadkA Ges paspelledrAa PegepansHoro areHToTea no
TEXHAYBCHOMY DETYTAPOBIHKIO W METRONOMK
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FOCT P MCO 11843-T—2014
BeeneHne

MeTogonordA NHHEAHSHE ¥ HENWHERH0A Kankipoakd, NDHEEOEHHAR B CepKH cTaHaapToa MCO 11843,
OCHOBAHA HA WCNHONLICBAHKMKW  PACNpeQeneHns BepoATHOCTEH NPMBEOEHHON NEPEMEHHON COCTORHWA
[HaMepseMas BenKEKMHal. TlpK aTomM  (ABHS MOW  HERABHO)] YOEMEHD BHAMAHHE HEONPEdEneHHOCTI,
COOTEETCTEYIOWEH OUEHKE HIMEDSEMOrD OTENHKA., NPEWMYLWLECTEEHKD ONpegenfemMoro DaloBbiM LLUYMOM
NEW MHCTRYMEHTANEHOM aHanyse. Bo mHomdx (ecny He B GONbWWHCTEE ) aHanvTW4eckls npubopax B Tex
CNYHEAK, KOMOA AHAYEHME MIMEDAESMOR BENW-MHEl BNHMIKG K MUHHUMANBHOMY COHARYKHBAGMOMY JHAYEH KO,
0a30BLIE WYM ABMNAETCA OCHOBHON NPAYWMHOR HECnpegeneHHocT, MeTod, YoTaHoBNeHHER B HaCcTOALERM
CTaugapTe B npegenax ero obnacTd npdmMedHesia, He TpebyeT WononsicBasus GonNblUIOND HONAYECTBa
NOBTOPHEIX 0BpasUce (BeBopoK), 4To CNOCOBCTREYET IKOHOMIAW BOEMEHH W CPEOCTE.

DCHOBHBIM NOHATHEM HACTOAWETD CTAHJADTA ABNASTCA MATEMATHHECKDE CNHCAHME PACNPEZENeHnA
BEPOATHOCTEN NEepeMeHHON OTKNWEA B TEDMAHAX MaTeMaTWYEcKH ONPEeqenerHelE CNyYalHbix NPOUeccos.
3TO ONUCAHKE NDHBOOWT K ONDeQENeHHE MHHAMANBHOTO OSHADYEWBABMONS adaqeHsd. BaanMmocsAis
OTEMWED M AIMEDASMON BENHYKHE ONWCHIBAMNT © NOMOWEID NHHEAHBIX M HENKHERHBEX KaNKEpoBoHHBLIX
ipysiLal. Tasms 0Gpaios, HACTOAWME CTakgapT cornacoead ¢ MCO 11843-2 w MCO 115843-5.

Onpedenaide 4 NPAMEHEHHE MUHMMANLHOMD 0BHAPYHWBAEMOND aMaYeHHA yoTavooneds B WMCO
11843—1_' u WMCO 11843-2°", onpegenesne v npumenerte dyHKLMK NPELMIMOHHOCTI YeTanoeneds B MCO
11843-5" ©QyHKUMA NPELUHIKOHHOCTH OTPAXAET 3ABWCHMOCTE TOMHMOCTH OT MNDHBBOEHHON NEJeMEHHON
COCTOAHMA. B HAcTOALWEM CTaHOapTe NpUMEHEHbBl OCHOBHEIE NOHATWA CTadgapToR cepud MCO 11843 B
chiyHas npeofnadadna oHoBOMD WYMa NEW MHCTRYMERTANLHOM 3HaNHIE,

MyHHMANEHoe ODHARYKYBARMOE IHAYEHWE Xy KAK NPABKUNG, BRPAKAKT B SOHHWUAY NDHBESASHKOR
NEpEMEHHGHE  COCTORHKMA, Ecni wanvbpopoudHas $yHEUKA NAHSRHA, CTAHJADTHOE OTHNOHEHWE WK
KoafpHUMEHT BapHaUKMKe NECEeMEHHDA OTKNMEA, PACCMATPMBAEMBIE B HACTORLWEM CTAHOAPTE, MOMYT Dol
MAHERHO  CBAZAHB! CO  CTAHJAPRTHRM  OTHAOHEHKWEM  WNKE KOS OWUMEHTOM  BapHalMd  NpHBEaeHHOR
NEpEMEHHGR  COCTORMKA, HOTOPaA Mo¥eT OwTh WCNONL3I0BAHA  O0A  OUEHEM  MAHAMANEHCSTD
COHADYHHMBAEMOTD IHAYEHMA Xy,

Ecnu kanubposoqHan @yHELKWA HEenWHedHa, yHELKHE NPelWauoHHOCTH NEpeMeEHHol oTknvka & MCO
11843 ponsma BuiTe npecfpasosaqa B EYHELKKD NPEUMIMOHHOCTY NPHMBEOEHHOA NEpEMEHHON COCTOAHKA,
kaKk nokazawo s MCO 11843-5. B atol cutyauymn MCO 11843-5 momeT OwTe wCnonezoBad ANA Uenei
HACTORLErD CTAHZapTa Bl kA -NHE0 MAMEHEHKA.

MonoseHns HACTOAWETS CTAHApTa, OTHOCAWMECA K KandGpoeke, pacnpocTpaHRIOTCR Takke Ha
rpanydpoeky. Nod aTom Nog KanubpopodHeR iy HKUWER CRenyeT NoHKMAaTE MPaYHDOBSHHYR KPHBYK.

" ACO 1184311897 Cnocofkocte ofHapyerenws. Macte 1. Tepmuss u onpegenesed (IS0 11843-1:1987
Capahility of detection - Part 1: Terms and definibons].

T MCO 11843-2:2000 Cnocofuocte oBHapyseden. Macts 2. MeTaaonors B cryuase MMHeRHoR mnmpoeag {150
11843-2:2000 Capability of datecton - Part 2: Methodology in tha linear calibration case).

* MCO 11843-5:2008 aCnocofkocTe ofHapyeHaA. Yacre 5. MeTogonomniA 8 cnyHans MMHEAROR 1 HENMHERHOR
kennbpoBd (150 11843-5:2008 Capability of deteciion -- Part 5 Methodology in the lnear and non-linear calibration
CAsEE].
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HALULWOHANBHBIA CTAHOAPT POCCHMHUCKOW DEOQOEPALMMK

CTAaTHCTHYSCKHE METOOkI
CNOCOEHOCTE OEHAPYHEHWA
Yacte 7
MeToak! oUeHKH & y4eToM (PoOHOBOTS LWYMa

Slatistical methods. Capability of detaction. Pard 7. Mathods of an estimation taking inbo account background noise

ﬁar:l. BEEAEHNA — 2015—12—01
1 OBnacTe NpUMeHeHUA

DoOHOBEFA WYM BCEMAA CYLWECTEYET B AHANWTHYECKHMX WHCTDYMEeMTaX. B wacTodwes cTaKiapre
YETAHOBNEHE! METSALl OUEHKA MUHAMANLEHCMD COHADYHHBABMOrD IHFYEHWA B CNYYae, KOrga oHOBSIA LWy
ARMASTCA NPEGENASAKWLMM WCTOYHUEOM HEONPSOENEHHOCTH HAMaREHWA. MunvMansuoe obHapyMHBAEMOS
THASEHAE MOMET ObiTe MATEMATHYECKH BLIBEIEHO HA OCHOBE CTOXACTUMECKWY XADAKTERWCTUE QoHoBoro
LIyraa.

B cTaMoapTe yeTaHoaneHs 0CHOBHLIE METO0bE

~ ONpEeQEneHnA CTOXACTHYSCKUY CRONACTE IOHOBOMD WyMa,

- WCNONBICEAMMA CTOXACTHHECKHY CEOMCTE DOMOBOMD WYKMa ANA CUESHEW CTAHZADTHOND OTHIOHE KA
130} mnw koadibuurenTa sapuaury [(CV) NepeMeHHol oTKNHMES,

- BRIMWCIEHWA MUHHMANBHOMD OOMapYHMBEIEMOrD JHadedus Ha ocHoBe S0 wne CV {NOnydeHHbx
BhilE].

MeTofe, YCTAHOBRMNEHHLIE B HACTOAWEM CTARJADTE, NONEIHE ONA NDCREDKM O0HADYHEHWA BELECTRA
C NOMOWEID PRINHYHOTD THNA MIMEPUTENEHOMO 0DODYO0BAHKA, B KOTOROM (DOHOBRIA WYk NpeobnagaeT Hag
SPYTAMEA WCTOYHMKAMK HEONDE0eNEHHOCTA. TakmM HAMEDUTENsHE OBODYSOBAHAEN MOrYT DuiTe NpUEODK
BHOWMOW W YNeTpAgWoneToRDA  NOMOTWTENBHOW  CHEKTPOMETDHW,  aToOMHOH  NOrMoTWTENBEHOR
CNEETROMET DK, ATOMHO-RAYOPECUEHTHOR CRE TROMETRHH, NIOMHHECLEHTHOR CNEKTROMETPHUH MAOKOCTER 1
razoeol xpomatorpadiam.

2 HopmaTUBHLIE CCLINKK

B HACTOAWEM CTaHOAPTE MCNONEACEAHE! HODMATHEHLIE CCEMKM HA CRedyWre CTaHaa DT

WCO 11843-121897 CnocobBHOCTE obHapysedna. HYacTe 1. TepmMudHbl W onpegeneHna (150 11843-
1:1997 Capability of detection - Part 1: Terms and definitions)

MCO 11843-22000 CnocoSHocTe obMapyweHvs. HacTe 2. MeTogonorda B cnydae NAHedHoin
kan|bpoakK (IS0 11843-2:2000 Capability of detection - Part 2: Methodology in the linear calibration case)

MCO 11843-5:2008 CnocobuocTe obuapywmedna. Hacte 5. MeTocgonorva B cnyyass NMHSAHONR K
HenwHelHol ganubpopkn (150 11843-5:2008 Capability of detection - Part 5; Methodology in the linear and
non-=linear calibration cases)

MCO 35341 CratucTeka. Cnopape M yConoBueie obosHaseddd. YacTe 1. O0wwe cratvciudeckue
TERMKAHE W TERMHHE, WCHOMBIYEMEE B BEPOATHOCTHE 3agadax (IS0 35341 Statistics - Vocabulary and
symbalz - Part 1 General statistical terms and terms used in probability)

WMCO 3534-2 CratvcTika. CRoBape W yonoBHbie 0BoaHaseHna. YacTe 2. Mpuknagkian ctatkctyka (150
3534-2 Statistics - Vocabulary and symbols — Part 2; Applied statistics)

WMCO  3534-3 CratvcrTika. Chnoeape W yonoBHble  oboadadeHdA. YacTe 3. [Mnaddpopadne
akcnepusenTa (150 3534-3 Statistices — Vocabulary and symbols = Part 3: Design of experiments)

MCO 57251 ToqHOCTE (MPaBMNEHOCTE W NPELWIMOHHOCTE] METOO0R W PEIYNETATOR HABMEDEHHA.
Hacte 1. O6WwWe npusuynne W onpegengddA (150 5725-1, Accuracy [ueness and precizion) of
meazurement methods and results - Pan 1; General principles and definitions)

3 TepMuHbl U onpegeneHHA

B HacToAWes  CcTaWdapTe  NpuMeHeHss Tepsudsl no WSO 3534-1,  WMCO 3534-2,
MCO 35834-3, MCO 57251, MCO 118431, MCO 11843-2, MCO 11843-0, a Tawse CNegyiowmMe TepMIUHEl C
COOTREETCTRYIILL MM SNPEOeneHHR K.

3.1 pyHEUMA nNpeudIMoHHOCTH (precision profile). MaTemaTddeckos ONWCaHde CTaHdapTHOMD

Haganue odHUMankHo®
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oTknoHedus (30) nepemenHol oTknNuEa [0 (X)) MNK CTAKGAPTHOND OTKACHEHKXA NPHUESOSHHON NEPEMEHHDR
COCTOAMWA [T.0X)] KaKk DYHELWA NEHMESIEHHON NEPEMEHHON COCTORHKA.
[MCO 11843-5:2008. 3.4]

Mprmedadmne 1 - Hosdupeywadt eapwaued (CV) nepemesHon OTHAMEE WM NOMEBOSHHON NepameHHar
COCTORMMA, HAHE  WHEUMH  NPUBBOSHHDA NEPEMEHHOR COCTORHWA. TAGHE MDUMEHAKIT B EEHECTEE  I¥HHELMR
MPELHZMOHHOCT I,

Mprmedadre 2 — [og TOYHOCTERD NOHWKRAKT sHaqedHws S0 nn GV HaBnonaemon NepEMEHHDN OTENWMES Mnr
S0 vk SV npyBeagasHo NEpEMEHH0R COCTORHAA NPH OUEHEES & NOMOWLR kanwBpososHod doveenns (W00 118435-5)

3.2 MHHMMANLHOS ODHAPYRHEAEMOR IHAYEHHE NPHESOEHHOW NeEpeMEHHOR COCTORARMA [minimum
detectable value of the net state variable, x,} x,. 3vaqvende npuE2gEHHOR NepEMEHHOR COCTOAMWA B
OEACTEXTENLHOM COCTOAMMK, KOTOPOE C BEDOATHOCTRID {1 — B) BEOET K 3akN0HeHHID O TOM, 4TO CHOTEME He
HAXOOWTCA B DaI0B0M COCTORMIAM.

Mprmeydadme 1 — Ecne CTEHIAPTHOS OTENOHEHWE NPHEBEISHHOE NEpPEMEHHDR 00X} ABNRETCR KOHCTAHTOR
[0 [ &) = o], TO MMHAKMANLHDS DOHARYHUBZEMOE SHEHEHWE X ONPEOSnNASTER KoK
Xa = (ke + ko, {1}
roe K. — BOSHMUMEHT, BCNOMEIYERMER ONA ONPEOEnNaHnA BEPORTHOCTH OWwKbrM nepeoro pooa;
by — moShHMUMBHT, KENONEIYEMBIR SR ONPESENSHWA BEROATHOCTY DWKMOKA BTOPOrD poaa.
Ecnw craspapTHOS OTHNOHEHHE Oy NEpEMEHHOR OTENWES REMABTOR KOHCTHHTOR [00X) = O¢]. TO MHHUMENEHOE
obHapyHHEASMOS IHAHEHNE MOHEET GeiTh BEMHCNSHG C NEMOWEK CRESYHOWEND YPaSEHEHWA:
Ay = (K F o | d YT ) {2}
rae dYidx] - abconoTHaR BENAHKRHE yTRoeorD Ko3ddbHUMBEHTa NRHERHOA rEEnubpoeoyHon yHELHKY, EOTORLIR
FEAASTCR NOSTEARHLIM.
Mpumedanwe 2 - Eone NPpHEESEHHAR MEPEMEHHEA COCTORHWA WMEST HOPMENEHDE DacnpEgensHie, ons

OLWMODE NERBOND WM BTORGra pofa, pasdsx 5 %, wadibugnentel k. = ke = 1,65, a dopryna (1) mookar Beime ynpoweds
no edna x = 3,300,

Mprmadadmea 3 — Bonw &, = &, = 165, dopryna (1) npiadmaet aag o,/ x, = 103,30 = 30 %, MogtoMy aHaqeine
Xy MDEET DbITh HAMGEHD © NOMOWER PYHELAN NDEUMINOHBOCTH. 3HAYSHNE X COOTEaTCTEYET Xix), sosiuuyedt
BAPMALMM KOTOPOH cocTaanAaT 30 Y.

Mprmedadne 4 — CywecTeyar DoNLWOe KONWSECTED BHOOE GyHELAKM NPEUMBHMOHROCTH, HO OHR BOryT Do
npeofpa30eaHs 0OHE B QpyTYHL

Hanpusep, CTAHZAPTHOE OTKNOHEHKE T-(X) NepemMeHHol OTENHEa MoMeT DwTe NpecdpasosaHde B
CTAHOAPTHOE OTENCHEHME TxlX) NpMBEqEHHDR NepeMeHHOd COCTOAMKHA © NOMOLWEKD ABCONIOTHOMD 3HaY2HUA
nporseoanci |dYidx] kanwbposounol gyseurn [¥ = §X0] 00X = o (X0 d¥idx] (MCO 11843-5). TouHoCTE
3TOrG NPUBMKEHXA 3ABMCAT OT KPHEMIHB! yHELMK B TONKe onpegenesna d¥idx 2

Mprmeadadne b — AganmmpoeasHos onpasensqye no WCO0 1184 3-5.2008.

4 Konu4yecTBeHHLIW aHanM3 U (QOHOBLIW WYM

4.1 WecTournkn owmBokr NpK aHannae

KonueecTREHHEIR aHaNKa NRPOLEOYPE NOMYYEHWA JHAYEHHAA HAMEDASKMON BENHYKMHBl, KaK NEaBuns,
BEMICHAET NOSroTosEy NPpoDbl (BeIGOpKK), MHCTRYMEHTANLHEA adanya, obpalboTey OaHHEX @ KANHDpoBey.
SOTH aTansl aHandia TEeXHWYecKd HE 3ABWCRT ODyr 0T ApYra Kak NpouedypHo. Tak W B BEDOATHOCTHOM
CHBICNE,

B HACTORLWEM CTAHAARTE PACCAMOTDEH TOMNBKD WHCTDYMEHTANBHLIA aHands, OOHako OWWSKH SpYIKK
ITAN0e TAKKE BNHAIKNT HA KOHEYHOE 3HAYEHHE WIMEDAEMON BENWYMHLL. Tawim obpaiacm, cymMsmapHan
HECQNPEOENEHHOCTE GUEHEN WIMEDASMOR BEMNWYMHEL AABKCHT OT HEONDedeneHHOCTER COOTRETCTRVIOLWLMY
atanoa. nA venoNe30BaHMA HACTOAWErD CTaHgapTa HeoDX0QuMs BulNONHEHWE CNEgyIoLWE yoNoBHA.

Ecrni aHaqeHHde COoOepsaHHa BelwecTsa BNUako K MUHAMANEHOMY OBHADYHUBASMOMY AHAYEHWIO B
¥poMarorpadiki, To oWwubBEa, COOTEETCTEVIOWAA BEOOMMON B spoMaTorpad npobe, MedHes IHadydmMa
(HanpUMep, ko3dduurueHT BEapyuag|d GV = 0.3 % B coBpesMeHHOM annapaTe], YeM @OoHoBLIR Wy (5 = 30
% no onpegensHdun). Ecnu anvaHne apyrors akTopa (He WymMa) ConocTaskusMo © BIUSHHEM WyMa, MeToqb
HACTOAWETD CTAHOARTA HE NDPHKMEHMR .

CEpaboTra gamHblx — NDOUECE, HANPAENEHHBLIK HA BblZENERWE W3 ODWErD MHCTRYMEHTANEHOTS WyYMa
TakMx NapamMeTpoR CHIHana, Kak BLICOTa WKW NAOWALGE MNHka (OTHOCWTENBMAA BLICOTA  BEDLWHHEI
AMEOSPAIHOINS CHIHANE UK WHTETDAN MHTEMCWEHOCTA No 0BNAcTW CUrHana, cooTeeTCTaeHHD ). B HacToAwem
CTAHOAPTE NPUBGEOEH METOL CTATHCTHYECKSTD aHANWMAA BAAAHKMA 3TOMD NPOLECEa Ha HeonpegeneHHOCTE
pEWNETATOR MIMepeHdid. MononelopadKe UUOposacrs Wnd adanoropors QUneTDa TAKEs MOMET GbiTe

2
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YHTEHD NPK BEMNONHEHUK AHANKM3A WyMa nocne uneTRaumME.

4.2 CNy4YalHul A npouece GoHOBOMD WYMa

THNAYHBLIAK NEAMEPAMK NEPEMEHHONR OTKNKES B XPoMATOrpadvd ABNAINTCA BRCOTA M NNOWAOL MKKA.
B HacToAWEM CTAHJARTE 33 pasHocTe [dopmyna (8)] W nnowage [dopmyni (10} 4 {11)] WHTEHCHEHOCTER
NEWHAMAKT COOTEETCTEEHHD DAIHOCTE W CYMMY WHTEHCHBHOCTER ¥, BRIXOOHGIX JAHHLE WIMERUTENEHOM0
nprbopa. [NepeMeddple OTENMKS O0RMHO HEIABWCHMMLI APYT OT Opyra, OJaMe 8Cch oHd NonyqYels 8
peaynsTaTe nNoOCNeaoRATENbHBY  MIMEREHHE oOMMM W Tew we npubopoM. C Opyrol  CTOpROMb,
NOCMEA0BATENEHLIE WHTEHCHEHOCTH Y, CIOPMYNUPOBAHEl, KaK HEeIABMCALLMEA OT BREMEHA CNYyYadHed
NPOUECT, W B0 MHOMAX CRYYaAX MOMeT DeiTe paccMoTpeH wyk 1/F( caa [1])

Cnestp mowsHocT B wysa 17 umeaT yrnoaod koadihuuymenT, 0BpaTHo NponopUMoHansHsii 4acToTe

: l
Pify= 7 (3)

roe FENUako K Hyns.

B maremaTMdeckon TeopM camMan NpocTan Modefs cnydYalHorg npouecca — Senwit wys. MNMycTe w, -
CNYyHARHAA NepeeHdHan Benors Wyma B /-0l Toske. o onpegeneaqydio copeqHes Genoro Wyka papHo Hy o,
a cTadfapTHoE OTENOHeHME W GEenoro wyma ABNASTCA NOCTOAMHEM B K&amOoh Todke . Fpoil
CCoODEHHOCTED Genoro Wysa ABNRETCA To, H4TO MHTEHCHEHOCTH W, W W, HE 3aBWCAT OpYyT OT ApYra, ecnu i # |

MapEoBCKHE NPOUECe NPELcTARNAST COD0H MATEMATHYECEYIO MOOEME, B KOTOPOH WHTEHCHEHOCTH M, 1
M, HE ABENRIOTCR HEIABMCMMEME OpyT OT gpyra (§ # ). Mapgopokuid npouecc paccuMaTpyaBaloT KaKk oCHOBY
JABMCALLMY OT BPEMEHH BRIXCOHBIX OAHHBIX WAMEDHTENLHOTS npWEopa [owM. {9)) Mapkopcswi npouecs @
TOYKE | MMEET B

M: = "-"Ml-‘ + 1, |:4]

roe 1, — CAYYaAHAR NepesMeHHan Benoro wyMa B TO4KE 1
p— NOCTOAHHER NapamaTe (-1 = p <=1).

5 Teopwa NpeyHIMOHHOCTH

5.1 TeopHA, OCHOBAHHAA HA DYHEKLMH 3BETOKOBAPHALIMKA
TeopwAa, npeanowedHan Bahkedopanepos (ca. [2], [3], [4]). ocHopaHa Ha GyHEKUAK ETOKOBADWALWH

wlo)=E[¥ ¥ | . (5]

rog E[ | - MareMarideckos oMMOaHne CyYSaiHol NepesiaUHol, YEaladHol B KBagpaTHe CRobrax B
TouKe .

Fi

o il
S
'

S

L
Ead |

PHCYHOK 1 -~ CHrHan (BepxHAA NHHAA) W WyK [HAHHSE NAHAA) C paandYHBIME KHTEHCHEHOCTAMK
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B pepxHel 4acTd pucyHka 1 naobpames cHrHan 8 ende NnevBnuanTensHo NpamMoyToneHong Mnyneca.
Wym (RENARWWACE DOHOM), HAKNAOALIBADWWACE Ha CWrHan, A300paMed B HWEHER YacT pUCyHEa. f; —
IHAYEHWE BPEMEHA NPY OTCYTCTEWKM CMrHana, a fp + T, - JIHAYEHWE BPEMEHY NDWM HADWYAA CHrHana.
Wasepauue [dTeHHe curHana) npegeTapnaAeT cobol pasHocTe WHTEHCHBMOCTEN B MOMEHTEl BRPEMEHN [ 1 ([,
+ 1.}, B oTocyTeTeMe QOMOROTD WYMA IHAYEHWE CWHana B Todke & pasdo Wynio. Tpd nposegeHdd
HIMEDEHHIA B TOYKE (I + T.) CHHAN WMMEET KOHEYHOE IHaYerve. B HacToRWEM CTaHdapTe NpxEegeHsl
MOOEMNH HIMEDEHHH, B HOTODLIX CHMIHAN ¥ Wy HakNanLBE3AWTCA OpYT Ha opyra, 3707 oDWWA Cny-aiH bl
NEOUECE NPHHMMEET aHauyeqne Y, B MOMEHT BpeMedi [ MIHTeHCHBHOCTH CHTHaNa B TouKax fh 1 (f; + 1.}

OGoaHAYa0T }’f " ]r‘: _, + COOTBETCTBEHHD, 8 PAIHOCTE MHTEHCHBHOCTEN CooTRETCTRYET (B).

B

il ' i

ProyHor 2 — $yHELUWA ARTOKOBAPMALKMW WYMa

PasHoCTE aHaueHAi yHILMKM apTokoBapuagad ¢{T] B Toukax 0 W T. NpegcTapnseT coSol Npapyo
yYacTe Gopsyne (7). MuddMmanesyoe obHApYHHBASMOR IHAYEHME CRAXAHO © GOMORLIM WYKMOM, PaIM0CTE
HHTEHCHBHOCTER CHIHANA YacTo NPUMEeHAKT B aHANWTHYSCKCHE ONTUYSCKOR CNekTpoMeTpyy. OnpegenaHqe
PAIHOCTH MHTEHCHBHOCTEH CUMHAanNa, HanpHMep YTEHKE CHIHana ¢ Nonpassoid va Qoucaeii ca e [2], [3]. [4].

AY=Y -Y. (8)

3geck AY COOTRETCTRYET NEpemMeHHol oTKnWxa ¥, OWCnepcuA pasHocTv MHTEHCHBHOCTEH curHana
HueeT pug {7 ) (ca. Tawe [2], [3]. [4]). ObocHoBaHKE DODMyNLl {7) NPHBEOEHD B NDHNOHMeHAW B.

oh = 2[w(0)-wiz)]. (7

Dopsyna (7)) WMEET NPakTHYECKDS NpUMEHEHWEe (G, pucyHor 2), Korga dakTudeckks  diyHELMK
ABTORCBAPWUALMK ywil} M Wi, ) HIBECTHEl K3 HAGMOOEHWA 33 QOHOBRIM WYMOM. [NOACTABNAR IHAHEHHE T,y M3
diapmyne (7) e dopryny (2) [Ty = Guv) MOEHD NONYYHTE MAHUMANBHOE COHADYHKBAEMOE AHAHEHHE.

MoHo WCNONBEACEATE  Teopemy BuHepa-Xveddda  (CM.[5]), KOTopam CEAIRIBAST  yHKLMK
ARTOKODAPHALKMK CO CNEKTPANBHOR NNOTHOCTEK MOWHOCTH (CNEXTRPOM MOWHOCTI) Yeped npeotpalooasHte
Typha

w(z.)=[S.(£)1GLf) cos(2nr,)df )

I Seif) - CRekTp MOWHOCTA HabnoJaemMors qooHoBOrS Wiysa;

G{f) - yACTOTHAR XapaKTEPHCTHED (MUHERHoR) CHCTEMEl CUHTRIBAHWA DaHHGIX.

Dopuyna (8] NOKAILIBIST, KEE OUEHWTE CTAHOADTHOS OTENOHEHWS (cM. hopkyny (7)) Ha ocHOoBE
CNEKTPE MOWHOCTH WYyMa.

5.2 Teopua, oCHOBAHHAA HA CNBKTPE MOLWHOCTH

TeopHa, OCHOBAHHAA HA CNEKTPE MOWHOCTH Gaz0B0R NyHEKA Win Teopda FUMI (dyHKUAE BIaMMHOR
wedropMauaa) (ca 8], [F1. [8]), maeT BOIMOKHOCTE BeMYHCOATE CTAHOAPTHOR OTENOHEHWE HIMEPEHHLX
NoWangH W BelCOTE NAES NEA WHCTRYMEHRTANBHOM aHandie. MaMepeHHele sHAYEHUA NEReacTaanainT cobod
CYMMADHYIO WHTEHCHBHOCTE BRXOOHEX OaHHLIX WaMepdTenssoro npwbopa no aagadHol obNacTe, Kak
NoxalaHdo Ha prcysEe 3. Ecnn cvmian (dopsa o pasmep) SENASTCA MHRARMAHTHEIM, CWHDKA NP H3MEDEHNH

4
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MIoWagy WNK BeICOTE MAKE CRAIAHA TOMLKD C LWYMOM M D3BHE MNOWanK (BLCOTE), COOTBRTCTEYHILER
Wysdy B 3afaddol obnactid. Tagku obpaioe, oWwWrWbEa naMepeHii XapasTepHayeTeA NNoWageE (BsiCoTor)
MKKa, COOTRETCTEYIOWEN Wyny. CTaMAAPTHEE OTKNOHEHWA NNOWANK (BLICOTE) NHEA WYMa, COBAASANT O
CTAHAADTHEMA STHNOHE HAAMKA WAMEDEHHE NNOWALK {BRICOTE] NAKSE.

¥

=~

rk;d fkf

Z — Hyneeaa obnacTe{00nacTe OTCYTCTEMA ChrHanal,
5 - ofinacTe curHana;

I - onacTe HANOMEHWA CHIHANE W WyMa;
(OCTANBHEE GDOIHIHEHKE CHM. B NDENOMEHHH &)

PrCyHOK 3 — CHMHAN W WyM 8 HyNeRoH oBNacTi M obNacTd HANCEEHKS CHIHaNa | Wyma

KOoNWHECTBO TOHEE OaHHbIX B OBNACTH HAMNOKEHWA CHIHANS W WYMa PaBHO (K — &),
B tecpid FUMI WHTEHCHBHOCTE WM ¥, B TOYKE | ONACAHA KaE Hanowe e Chy-adibly NpoUeccos
Genoro wyka ¥ Mapkopckoro npoyecca;

¥y =+ ML ()

Uenelo Teopds FUM| aenasgTcA onpegensHde OUeHKd CTaHgapTHOrD OTHNCHEHMA Wysa Ap no
M3MEDEHMAM B JagaHHoi oBnacTy (ca. pucysoK 3).

Ha npaeTuge, ocoferdn B XpOMAaTOrpag UK, NpHHATEL PAINMYHEE CNOCo0b 0B LeJUHEHKA CHIHANa KW
Wyrta {C. pHcyHoE 4} Mamepaesiol BENHHUHoR ABNAETCA O0uelWHEHHAR HHTEHCHEHOCTE Bbile Balopon
MAHKKE, EOTORpas sModeT DolTh FOpHACHTaNEHCH WK HakNoHHoR 8 npegenax ofnact [k, + 1. K.
MopuacHTaneHol Gazopol NHHWER SENAETCA TODHIOHTANBHEA TNHWHAA WHTEHMCHMEHOCTH B HYNEBO0H TOYKE.
Haknowkan Daionas NHHKME COBOHHAST MHTEHCHBHOCTA Ha kpasy obnacTd HaneKeHHa cHiHana | wywa [0,
i), AT 0BnMHO MOMHD HatnooaTe B xposatorpadong (Aenexre agpeddean .
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T

o 1 k,

PHCcyHoR 4 — Mogenid HanoMeHna Ballle ropraoHTANEHOA NAHAK] (MYHETADHARA NTHHAAR) W HAKN0HHGA NHHWA
([CNNOWHAEA NUAKA) MERTY TOUKAMK [, W [

MNowage 0GNAcTi Meldy chydalHol TRASKTODHER NPOUSCca « CHIMAN NS Wy W FToOpUIoHTansHo#E
NHHHEH B 2303HH0R o0NacTi MOKKD JanNKCaTe B BUGE:

A, Z}fﬂr. (10)
imk 4l

rEe WHTEHCHBHOCTE Wwyma Y, onuwcama dopMynol (9), a Al — BpemeHHOW WHTepBan sesgy
NECNegoBaTENBEHBIMK JaHHBIME.
EcrnK B ka4ecTEe BAI0B0R NUHAK KCNONBE30BAHA HAKNOHHAS NAHAR, A NDAHKKMAeT B\a;

4, ={ Z'}iﬂr}—rlt. (1)
fuk sl

rge Ar - nnowade 06nacti B aMge Tpaneyky, obpaioeanHcl HaKNoOHHOR NPAMOR, FOPHUACHTNLHOR
MEAMOR W BEDTHRANEHLIMK NPAMBIMH, NPOXOOSLWMIA YEDEl EPASBLIE TOWKA JagauHcl obnacte (k. + 1) v K
{ci. pucyHor 4). N8 cuTyauqK, NpegcTapnesd ol Ha pucyHke 4, nnowage Ay DepyT © OTpHUaTENbHBIM
aHaKoM. EcnW HaknoHHaA NHHMR DEcnonomeda 8 3a0adHol obnacTh BolWe FopAIoHTANLHOK TAHWK,
Nnowank TEANSUHIK BEpyT & NONoHHTENEHLIM AHAKOR.

DEwes BelpakeHde ANA CTARGANTHOMD OTENOHEHKA Ar WMEET BAD,

i

o =(E[47]) (12)

roge B[] - coegees cny4adHoin BENMYMHE], YE3IaHHOA B KBagpaTHex ckobkax. Heobxogumo oTMeTHTL,
uyto E[A:-] = 0, Tak kax No onpeoenesits CPeaHes WyMa C MopraoHTansHol Gazonoi Nuurel {Neposiid yne- o
NEEBoH YacTi Gopryni (11)) paBHD HYMIO 1K CRenHes ANA A, DARHKD HyNKD (K. NpAnoxeHse C).

Meveeigendse  GopMyns  CNPABEANMEE B YCNOBWAX NPEQNONCEEHHA, HTO HE  CYLeCTBYeT
HECNPEOENaHHOCTH HYNessro ypoeHA, T.e ¥y = 0. Oadaks Takan HeonpeaeneHHOCTE CYLIBCTEYET KW &8
cnegyeT yHuTHBEaTe. Masmepenus B xpomatorpadny obbi4HO BRINCAHAKT OTHOCWTENEHD HYIEBOM YOORHA,
KOTOPEA RBNASTCA BIGOPOHHBIM CRPEOHMM HHTEHCHBHOCTEN WyMa no obnact, ynoMAHYTOR B HACTORLLEM
CTAHOAPTE, KAK HyNeRas (S8 pACYHoK 3).

KeanpaT cTAaHOaApTHOMD OTHACHEHMA u:. B Npegenax Hyneaca obnacte mueer sng (cw 6], [7], [8]):
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o, =@, 0, {13)

roe -:sj. - OMCNepcyA, COOTRETCTBYIOWaA Hynesodd obnacTd, -:5, ~ OAACNEPoWA, COOTRETCTBYIOWaN
MaMepREmMol obonacTh [o: 3agawa dopmynol [12)]. ObocHosavwe dopsayn (14} » [(15) npueegeHo 8
nprnosedsd  C. MudspMmanesoe  oBHAPYHHBAGMOS  ZHAYEHWME MOKET DeiTe NOMYYEHDS NOOCTAHOBKON
boprayned €130 B hopeayny (2],

Nucnepcua -:'.iI MONET OblTe ONUCaHa CNeOyoWwMK obpaaom (cm. [8], [7], [B]k

P ) . L _ b - 1h i
{T:={Ar k) 'ﬁ"+“' k) h—Epl P +F:|'l P& {14)

‘ h Fl—py | I-p l-p°

Brvavde obuequHeH s CHIHANoe B yoTaHoaneHHod obnacTd npuadKasaT sug {om. [6], [7], [B1k

ol =(k —k ) W+

1

Ky —k

’kr—kc—Epl_p +p 1=p - -E.l'.l:+

(l-py I-p I=p

1]_ :l.||']_ .r':: k k! ,
“p° P - P :J'JTI'-'

l-p~ 1 l-p

+a W+

[ _]_p!"'l Irl_l:l.. i - :"I—I’!:*'I\‘-‘ '.Iilrl—F'l'i. o, +l-a L ."\. .
. _ _a ot — |+ _p m-, {13)

l=p° {'& I=p Ll=ps | z-'l» L=p /

o= ik =k lk +k +1})
2k

&

roe (16}

w — 3D Benoro wyma;

M — S0 Genoro Wysa, slmodeHHorn B Mapkoscksii npouece;

p - NECTOAHHER napameTy Maprosckoro npoyecea;

ke, ki Ko - NOKa3aHe Ha proyHEaX 2 1 4,

b — KONWHECTED NOCNefoBaTenkHeE QaHHLx (Tower) B iyneeoid obnactk [-b + 1, 0].

Mate wnexwoce & Qopsyne  {15)  oGosHaqYasnT  CHeOyswHe CToXacTHYeckks  Benags 8
HEONDEAENEHHOCTE WIMEDEH KA

~ NEQPBEIA YNEH: MOMPELLHOCTE BENoiD Wysaa B cONacTH o beqHHEHIME CHHANA W WyMa (Bcero TOWer ki — K,

~ BTOROH 4neH: owMbea Mapkoeokoro NEpouecca B obnacTy 0D eeuHEHKA CHIHANS W Wyka (K - K, TOHeK],

~ TRETHE 4YNeH. BAAAHHE K TOMEK MEXOy HYNeeod TOYEOH W HAYaneHod TOYEDA  o0Gnacte
OOBEOWHEHKHA CHTHANE W LWYykMa,

~ YETEEDTRIR Y4NeH. BNWAHWE BENOMD WyMa NEK HAKNOHHOE Ba30R0H NHHAN,

— MATEIA 4ned: aniadre MapkoBckore NPOUecca N HaKNoHHoK Ba3os0l NKHWA.

6 MNpakTHyeckoe npuMmeHeHe Teopun FUMI

6.1 OueHka napameTpoB WYMa

Boe napasmeTpel, HEoDXoOWMEE AN NpHMeHeHA Teoprn FUMI, T.e. dopayn (13) - {16]), MoryT GkiTe
OOHCIHAYHO ONPEOSNEHE HA OCHOBE IECHEpMMEHTANEHEX QaHHbx. [lapaMeTpe cirvana (b, k., R, &) monyT
ObiTe yCTAHORNEHE B COOTRETCTEBMM ¢ MOPMOR LUBNEBOrs NHKa, KA NOEAJaws Ha pucydke 3. C gpyron
CTOPOHEl NAPAMETORl Wysa (W, J, p) AETOMATHYGCKE ONPEOensoT Mo COekTRansHoR NNoTHOCTK
MOLHOCTH WYHA, K3K GNHCAHD HAME,

CrnesTpansHys NAOTHOCTE MOWHOSTH  WyYMa [ony€ant © NoMOowsss NpecbpazopaHna Dypee
peayNeTATOE H3IMEREHWA Y. MNMpeobpazopaHie Dypee W MHEEPCWA Npe0dpainaaHAn Oypee WMeKoT BAL:
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=1
D IR (17}
] — G r=ki
e 3 Y (18)
roe N - BonuM4ecTES HAGMKDOEHKA, BEMKYEHHbBIY B 08NacTe npactpaiosadka Dypee;

W= axp [j{2/N)];
J - MHMMAR 0MHELA.
CnekTpansHas MAoTHOCTE MOWHSCTA PlK) cnyHalkons npouecca Y, iMeat B,

=

Pl =2 (19
M
roe Y- conpaweHHoe wieno k ¥

Ecnn npuHaTte Mogens wyma, cnucadkyio dopmynoi (9), cnesTpansHas NNoTHoOCTE MOWHSCTH B
dropryne [ 19) moxeT BuiTe cnucasa (s, [B], [7], [B]) cnegyiowei deophy noia:

}= = J,” — . . (20)
{l—Pﬁ!_f[—p]'+4rr'[£.J.n‘l.-’}']

Pl

Napamerps W. 01, p. seo@xoguMee ans Teopud FUMIL smoryT GeiTe onpegensdis © NoMOLLLIo
HEMWHERHOMND  METO0a HauMeHslWK KBAOPATOR NpW  annporcuMadde Gopuynoi (20) cnesTpansHo
NICTHOCTA MOWHOCTH akTHHEckors OHOBGTD Wysa.

Mepewi wned npeofpazopavua Qypee I, 8 dopmynax (18) w (20) senReTcA  NOCTOAHHOR

COCTARMAKILEN, 38 CODTRBETCTEYVMILLEH CresTRansHOA MnoTHOCTRES B0) momHo npedebpede. YacTora & B
dpapryne (20) ABNAETCR Lensid YHcnomM, HO MoMeT DulTh OrpaHddesa guanasoHasi oT 1 go N2, rge W2 -
YACTOTa HakkeroTa, THNHYHER npumep foprynid (20) nokazad 1a pucyHie 5.

Ha npakTdke 4actory kK 4acTo BeipawaT B repuax. Ecnw Al - ppeMedsol MHTEDBAN Mewgy
nocnegoBaTensHEMKY ToOYEaMKA (MHTEpBRN aHanoro-uvfposoro npeofpaloBarens, WCNonLEIYesMons Ang
MoMydeHHE AadHeEER Y HacToTa, cooTReTeTEVIOWaA k(= 1, 2, Ni2) umeeT sug kAN,

Bl

-

T

PUHcyHOE 3 — CnekTpaneHas mnoTHOCTE MOWHOCTH CMO0SNHPOBaHHOND LLYMa

Ha npakTuee cnesTpankHas NACTHOCTE MOWHOCTH CUMHANa ABNReToA O0wMHOD MeHes rMagroin, Yem
NoEazaHHdan Ha pucyeke 5. Mpd ofpaboTee peaneHsx Habniogediid obeMHe HabningdanTcA HeboNbLHe
OTENOHEHKA OT FMagxkon KpUEai.

6.2 MNpoueaypisl OLUEHEW CTAHAAPTHOMD OTHNOHEHWA

Mpy nNpameHessa Tecpin FUMI gna onpegenedyda OUeHEM CTAHGADTHOMD OTENOHEHAA B obDnacti
BENOMHEHAR HIMEDEHUA HECDXOAHMEl BHEOOHLE J3HHEE WAMEDHTENLHOre Nprbopa, 94To B CROW O4epedb
NEABSNAGET CNPEOENHTe MHHMMaNEHDE COHapyHKHEaeMOS aHaderke. NMonHeld Habop ATAN0E BbISKCMEHHR
NOKAIAH Ha PHCYHKE B.

B
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Ona onpedenedka NBpaMeTpolR CHrHana W Wysa HeoOXoguME  JHAYEHWA BbROOHLIX SaHHLIX
(XpOMATOIpaMME, CREKTRLI). [apaMeTpel CUIHANG BKNKYE0T 0GNacTe CWHana oT Todkk 0 0o TodRK kK,
ofNacTe HANCHEHMA CHIHANA W WYKMa OT To4k (K + 1) 00 Todkk b, ¥ Wyneeys obnacTe oT Todkw O 0o {(-b +
1) (cw. prcyHoK 3). DDONAcTe CHIHaNEa BENOYAET (&, + 1) 0anHex, 0BNacTe HANOKEHWA CATHANAa KW WyKa [k, -
K:) JaHHbix, 8 Hyneeaa 08nacTe - b QadHBbx.

MapameTpel CHIHANA NPOM3BONLHE, HO HE NEAKTHES Sy0yT NONEIHE CNegYIoWWe pekoseHIaumn-. 0na
MayccoBCKOND CWrHana, NOK3IaHHoOrs Ha prcyHke 3, obnNacTe CWrHAMNG MOMET OXBaTwBaTe £ 30 wnd £ 40
BOKDYT LEHTDE CHIHANA, 108 0 - CTAaHOapTHOE OTKNOHEHHWE [LWMDHHA CHIHana), a UenTp cHr4ana senaeTcA
cpegHHs Mayccoackoro cirHana (Ko = 60 wiK 80). Bo MHOMK CNyqanx peayneTartasmt HIMEpeHnd ARNAKITCA
BLICOTA WK BCA NNOWa0e NyEa. ANS WIMEDEHKA BRICOTE NHKS K = K + 1. JNA WaMepeHri NNowany naesa k
=k, — 1wk, = 0. Bo pocex CNy4any KoNWYECTEO JaHHEE (To4ek) B obnacTi oDbLearHEHMA CHIHANE W WysMa
COCTABNAET (K - k). O0beOMHEHHE NO 4acTH ob0NacTH CWIHANA, Kak NoKalaHo Ha pHUCYHEE 3, Takke
b EKTHBHO C TOYKM 3PEHWA TOYHOCTH. Hyneeas obnacTe MomeT ST YOTAHOBNEHA ONBITHLIM NYTEM, Kak
ofinacTe Gones yIKan, Yen COnacTe CUrHANA, KAk NOKAIAH0 Ha pUCyYHES 3.

B oTnvdve oT NapaseTpol cUrdana, napameTps Wysa (v, #1, p) 00H03HAYH0 onpegendoT @
COOTBETCTEMM CO CTOXACTHYECKMMK CECHCTEaMK DOHOBOrS Wyma. HekoTopole NprsMepsl 43 xpomaTorgadive
npreegede B Tabnuye 1. Ha neppom atane mechxogdso wgeHTudguuupoeate obnacts GoMoBROrD Wymsa,
roe HeT CYLUECTBEHHOND BKNAOa CHIHana.

Ha aTopom atane emnonuaT Nnpecbpazoparme Pypee GOHOBROMo WyMa B 3ToR 0GNACTH M BeMAUCNAIDT
CNEXTRANLHYID MNOTHOCTE MOWHOCTH o dopayne (20). Ecnkv 8 dopeyne (20) konvdecTas Todel N He
npeeswaeT 2", onA GeicTporo npecfpazoeanna Gypoe PEKOMEHOYETCA HCNONB3IoEATE 512 wnn 1024 Touex,
B TOM dkcie 50 whr 100 Toqex 8 obnacTi curHana.

Ha TpeTeeM aTane MeTtoask HaKuMeHblUKE KBaAgpaTos NoAGHpaT TEOpRETHYECKYIO KpHaEyn [Topayna
[20)] anA CNeRTRansHOH MASTHOCTH MOWHOCTA, K3K YNOMAHYTO BeIWE. [pd HEGOMNLWOM KONWYECTREE O3HHbIX
g obnactd BeicTporo npeodpaloeauus Dypee (HanpuMmep, 32) 8 HeKOTOPRIX CMyYaax NOABRNSETCA CMELLEHRE
OUEHOK NAPAMETDOR Wyka.

MapameTpr CHrHana » Wyma, onpegeneHHBe Kak ynoMasyTo Bellwe, noacTaentioT e dopmyns (13) -
(16} gnA NoONYYEeHUA OEOHYATENLHOTD IHAYEHWA B COOTEETCTEMK C Teoprel FLUMI (TousocTi).

MpuseHumocTe Téoprd FUMI DoBONeHs WHPOKE, HO CYLWECTRYIOT OB8 CHTYauMK, B KOTOPEX OHa He
NEMMEHABAE:

~ QCHOBMBIM WCTOYHMEGH MOMPEeWHOCTH HE ABNRETCA GOHOBLIA Wyn. B Macc-CcnekTpOCKonWK, ecnK
NEPOUECE HOHMIAUMK J38T HAMHOTS BONbLYID NOrPeWUHOCTE, Yai Wys, Teopua FUMI paeT aadusedHos
IHAYEHAE CTAHGADTHOID OTENOHEHWA B 0DNACTH MaMEpEH A,

— eCcnK DAKTHYECKMA MHCTRPYMEHTANBHBIA WYM BEAKYALT WYM, KOTOPRIA HE MOMET DuiTh YCMEWwHo
annpokcHMKkpoBay obbegrHeHHeM npoueccom Genoro wWysa w Maproeckoro npouecca. [Npumep — wys
BRICOKDA HHTEHCHBHOCTH.

MusrManesoe  oOHADYHHBAGMOE JIHAYEHWE MORET ObTe HalgeHdo rpadHyYeckd  Ha  OCHOBE
NoKA3aTENed NPeEUMIHOHHOCTH, KaK NPUeedeHHan nepemMedHan CcOCTORMWA, B KOTopoW koddedbuuwedT
BAPHALWK MPUBELEHHOA NEpeMeHHol COCTORRMA cocTasnAeT 30 9. 3ToT MeTod Takwe NpUMEeH M gna
koadPrUHMeHTa BapHaLMK NEDEMEHHOR OTKMMEA, Tak Hak QyHELHE NDEUWIHOHHOCTH  NDHBESOeHHOR
NEREMEHHGR COCTOAHMA HOSHTHYHA TAKOBOR ONR NEPEMEeHHSH OTENWMKA, ecnd KankbpoBodHan dyHKLMA
nuHedda (o, [9], [10]). B cnydae HenvHedqon kandbposoducl yHELME, ©yHELHE NReUMIMoHHoOCT
NEQEMEHHCH OTENKKE W NPHBEOEHHOR NepeMEHHOR COCTOAHKE pasnudHeE. B aTom  cnydae  ans
NEe0GpaiIneanda  PasnuysHEE  EyHELHA NDELMIHOHHOCTH W OUEHEM MAHKMaNeHoMS obHapywuBasmong
IHAMEHMA NPWMEHRIOT METoO, YoTaHoBENeHHbE B MCO 11843-5.

TaGnuuya 1 - MNpusen oUSHEA NADAMETDOB WYMA B XpoMaTorpadey (oM. [B])

FECNEPUMEHT i i I
JECNEPAMEHT A 14 3,7 0,94
JkcnepHuedT B 12 9.0 0,94
BHCNEPAMEHT & 14 56 0,99
|
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BIXOOHEE Q8HHE
MAMEDHTENEHOID
npyGopa

I
| I
/ Cursan / / LLFyna /

Rl EEREERTE
Drypea

NEXTParlEHER
MHMUHOETE
thopmynel (20} |
[TapameaTpisl IapameTpel
CHIHaNS WUryma

Dopryna {13]

‘ EFIBLl.HBHDHHDE-Th }

Pucyrok 6 - MNpousaypel Teoprd FLRMI
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Mpunoxerna A
(cnpapoYHoe)

OBo3HaYeHHMA W COKPaLLEHHA

sD - CTAHOAPTHOE OTHNOHEHKE,

oW —  E0adpHUMeHT Bapuaumi (S0, oenedHdos Ha cpegHes);

X - NpWHBeaeHHAR NEPEMEHHAR COCTOAHKA!

¥ ~  MEQEMEHHER OTENHER (MAMEPEHHLIE NNOWAAs UK BRICOTS MWEa ),

i ~ = O JHAYEHWE BPEMEHW M3 pRaa b, L.

At ~  OTPEI0E BpEMEHH (.. — L) adanoro-ukdpoacro npeobpasoaaqda npW cbope DaHHbIx;

¥ ~  HMHTEHCHBEHOCTE BBIXOOHEX OaHHEIX NPUECPa B MOMEHT BReMEHE § [CyMMy Y, oboadadqaioT
Y.

¥ - MHTEHCHBHOCTE BbIXOOHBX OaHHLIX NpUSopa [ (cysuy Y, oboanavanT ¥),

Xy ~  MHHAMANEHOE OGHADYAHNBEEEMOE IHAYEHME NPHUEEOEHHDN NEPEMERHON COCTOAHMA,

k. ~  EOAMHHUWEHT ONA CNpeaenedds BEpoATHOCTH OWKBEW NeprOoro poga;

Ky ~  EO3MHHLWEHT, HCNONEIYEMLIA ONA ONPpe0eneHis BEpOATHOCTH OLWKBKH BTOpPONS poaa;

T X)) ~ 5D nepemeHHol OTENKED KaKk gy Hrgwa X

Tl X} — 30 npreegeHHONR NEpEMEHHOR COCTOAHKR KAk Oy HKLKA X,

| ¥

| - MNPOHIBOOHAR KANWDRoOBOHHONE OYHELKK (aGconioTHan Bend-9Hal;

E[-] ~  cpeaHes (MaTemMaTHYECKoE OXEIAHKE) CNYHARHON BENHYKHE, YEAIAHHOHR B KBAODATHEIX
chobrax;

i) ~  YHELUMA ARTOKOBRADMALMA © 3aNa3oEBaHMen T, ongegenesHan no dopsyne (9

W ~  IHAYEHKE CRYYARHON BEMWHYHHE DENOMO WyMa CO CPpegHM PaBHaIM Hynko i S0 pasHBm
WoOB TOYKE i,

W ~ S0 Genoro wyka w,;

M, ~  IHAMEHWE CNYYARHOW BEnWHKHEl Maproackoro Npouecca 8 TOJEe 1)

m, —  GEMLIA WYM, BENKYeHHER B Magkoaokuid npouece, B ToOUES i onpegansHHblid doprynoi
{40

i ~ 50 Genoro wyma m, skniodedHoro B MapkoBackiin npouece,

& ~  OTHOWEHWE, HCNONBEIYEMOE ANA COXPAHEHWA NDEOEOYWEens COCTOAHWA, ONpegeEedHorg
chaprynoh (4],

A ~  COAOAMHAA WYKOM NNowank (e curuanal;

FLIpI —  hYHEUMA BIANMHON MHopMan M.

11
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Mpanoxenne B
([CnpapoJYHoe)

OBocHoBaHwne hopmynekl (7)
JucnepcuA pasHOCTH MHTEHCUBHOCTER B TouKax &, W (f; + 7.) uueaT Bug (oum. [2 - 4])
o =E[(Y, . —Y ) |=E[¥, |+E[¥ ]-2£[x ¥, ] (B.1)

B CcOOTEETCTREMH C onpedenaHyend yHELHMKE ARTORCEApWaUMA [dopmyna (5)] BTOpoR Yned & NpapcH
yacTh dopmyns (B.1) moxeT BulTe 2anMcal B BUOE:

w0} = E[}-:;‘]. (B.2)

Meeanonoxe e o CTALWOHAPHOCTH (QOHOBOTD WYMa YPaBEHHEAET NEPBELI ¥ BTOROR YNeHsl Npasci
HacTH dopryne (B.1}

E[¥:, ]=E[¥] (B8.3)

Mog NpeanonoseH e O CTALMOHAPHOCTH WYMa cnegyeT NoHUMAaTE, 970 Adcnepona oHoBITS Wyma
ABMASTCA NOCTOAHKOR Bo BpemMani. Torga dopessyny (B.1) MoWHO ZanKcare B buaae:

1

oy = 29(0)-2£[¥ ¥, | (B.4)

YyuTeiBaA oNpegenssue asTokceapuaynn [dopmyna (5]], wa (B.4) moxkwo nonywnte dopmyny (7).

12
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Mpunoxenna C
(cnpapovHoR)
ObocHoeanue popmyn (14) — (16)

DCHOBHOR NPpEOnonoMeHde npW Beioge dopeayn (141 - {16) COCTOWT B TOM, STO CHyHaHHbE
BESHYHHEl BENOro WymMa ABNAKTEA CTATHCTHYECKH HEIABMCHMEINH.

Elww, |=0 P# (C.1)
El::n.'l '|1'J:| = i=j (C.2)
EE"”-”‘:] =1 i#j (C.3)
E[-’”.’“.:I = i=j (C.4)
E[u;mr]= 0, (C.5)

roe doopsayna (C.5) cnpaeeanuaa npW niobom yonoskd, Bog pacyeTs B JaHHOM NPMNEEEHHA cOenaHes
ONA HAKNoHHON GA3080A NUHMK, HO 4NA FOpMA0HTANLHOA a3080H NHHKK OHKY TAKEE CNPABEONHER.

Yrnorold Ko P@UUEeHT  HAKNoOHHCR  §a30Boid NMHEK,  CEAILIBADWKA | HYNeBy  TOuRY
(Y= 0) v Toury &, paped Yk, NoaToMy aHadeHWa Ha kpanx obnacTd obbeduHEHWA MOXHD 3anHcaTe B

BHOE

v
k—"'{kl +1) B Touke (& +1) | (C.8)
’
— B TOuKE K, (C.7)

e

roe adadedna Y, onpegenasT no dopsyne (9) MNowafs Tpanaywy, oSpaioBaHHon HaknoHHon
Gaaoeol NUHWEH, TOPUICHTANSHOH ¥ BEPTHEANEHBIMKE NAHKARMK (CM. PUCYHOK 4) paBHa;

A =a¥ | (C.8)

I 5,

roe o onpegensioT no gopayne (1683, Gopryna {(11) oNA wWymMa npuHEMasT B0

A =‘ ka'J_HF‘" (C.9)

roe Ar ka hopmynel {171) npegnonarasTcA papHHM eguHrge. Jucnepcua opMyne (C.8) SENAETCA
HCEOMEIM ypasHeHram {dopeayna (15)).

Cymma MaproBcrkoro npougcca BeGpada B Ka4eCcTRe NPOCTOND NpMMEDa HAMEPABMOR Nnowagk. Ecnk
Ay = 0, o MapkoBckdil Npousce. ongegensHHsR opMynoi (4), Takke NPUHAMasT Bra;

My = my, (C.10)
M; = pmy + ms. {C.11)
Mk = I,‘ih-1m1 +* phlzfnl + ..+ Py * ML {6-12]

Cymuy Mapxoacroro NpoUecca MOKHO JaNMCaTy B BALE.

[ - A
1 ZMI | = (Teptp e +p" iy + (lepep®s _4p"img ¢ # (T4pim, + my. (C.13)
hor=l g
13
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Mo onpeaenexq E[m)] = O, cpegres Gopmyne (C.13) paeso HyNo, HO 82 OQWCNHEPCHR ABNAETCR
EOHEYHON BEnWYHHoi:

3
ok b

>

Lol s

E ={l+|:}-:- pra L +pt '}n’f +{I+|’:-+p! +o+pt ]aﬁ:+...+[l+p]rﬁ! +im* (C.14)

Torga ypasHeHHe NPMHKMAET NPOCTOR BUD

5 %2 - k ST
E [ZH| S 1[.&—2;3[ AN el ) (C.15)
=4 d=pid I-p l=p" )

JameHa k Ha Kk — & B Dopmyne (C.15) gaeT aTopol Yned @opryne (15). Nepeeiid wned goprynie (15)
ngegcTaepnAaT cobol cymmy Genocro wWyma B Touke Kk — k. Opyrwe gnewe deoprayne: [13) soryT Owime
MOMTYyHEHB H8 OCHOBE paccyMoTperika dwopryn (C.1) - (C.5) i {C.9) - (C.15) (cm [7]). Kpome Tora, E[4:] =08
NpESNONoKEeHUK, 410 E]w)] = 0w Efm] = 0.

HeonpedeneHHocTE, CRRIAHHAA C YCTAHOBKON HYNA, MOMET GbiTe NONYYEHa aHanomdHHsbik cnocobom
{ci[8]). Hynepol ypoBeHs Ly onpeensd 30ecke xak CcpegHee apdmeTHHeckos b NocnefoBaTenbHiedx
OaHHBIX.

]u" » b
L=—2Y] (C16)
'h'-..l A

roe Yo aonpegensoT no dopsyne (9], YoTaHoBKa HYNS QIHAYAET, YTO KODDEeKUWA DOMOBOTD Wyka
coenada nNo ecel obnacT O0LeaMHEHKMA CHIHana W Wyma, coajasas chnedyiowyio obnacTe 8 obnactu
OE BB OHHEHA!

(hy — Ke)Lo. (CAT)

MoaTomy, HEQNPEASNEHHOCTE, CEAIAHHARA © YCTAHOBKOW HYMA MMEaT BRO:

o, =k, —k Y E[L]. (C.18)

rge E[L.] = 0 no onpegenedvss. Ecnv dopeyny (.13} WonOne3oRaTE BMECTO Z}’ B opMyne
a=1

{CA6), nony4edHos BLIpaEeHde COOTESTCTEYET BTOpOoMY wnedy dopmynel (14) (oM [8]). Nepebid wnew
daprynel [14) xapakTepuayeT BndArdKe Benoro WwWysa.

14
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Mpunoserue 04

(cnpapoJvHo®)

CeefeHHWA O COOTBETCTEBHMM CChINOYHbIX MeXAYHapoOAHbIX CTAHOAPTOR
HauWoHanbHLIM cTaHpapTam Poccuickon Penepaumm

TaGnwua OA1

ODoaHa4EHNE

OB03HAYEHME 1M HAHMEHOBEHNE
COOTEETCTEYHILLENT HALMOHANBHOND CTAHOApTa

TOCT P MICO 11843-1- 2007 wCTaTMCTHUeckHe METOOL.
CnocofHocTe obHapyseda. HacTes 1. TepMuHel M
CNpeaenaHia »

TOCT P VICO 11843-2- 2007 «CTaTMCTHYBCKHE METOOE!.
CnocoGHOCTe oBHapyse s, HacTs 2. MeTogonoris &

crydase nu HEAHCH HEIHHEI‘JEIEHH L

COBIMKIHHOTD CTENEHE
MEHIYHAPOOHDI COOTEETOTEMA
CTAHOApTA —
ACD 1184311997 IoT
MCO 11843-2:2000 DT
ACO 11843-5:2008 DT

TOCT P VGO 11843-5-2012 «CTaTHCTHYECKNE METOOE.
CNocoGHOCTE oDHapyweHHa. HacTe 5. MeTozonoria a
CIYHAAK MAHEAHONE W HEMMHERH0E kanwbpoBide

MCO 3534-1:2008

MCD 3534-2 2008

MCD 3534-3.2013

3

MCO 5725-1.1994

TOCT P WCO 5725-1-2002 # T04HOCTE (NpPaBEUNEHCCTE W
NEELUAMCHHOCTE] METOZOB W DEIYNBETATOR MIMEDE AN,
HacTb 1. OCHOBHBIE NONCHEHWA M ONpaOeneH kA

CCII:I TEI':'IT_-TE'-u'H:iLIJl"H HAUMOHANEHBIR CTAHOERT OTCYTCTEYET. ﬂl:l Bro yTEeEOEHHA PEXOCMEHOYaTCA HCNONLEIDEATE
nepesdn Ha |:':|I'C-"Hl1r1 A3LIL QEHHIM MEXOYHAPOOHAID CTAHOAPTA. nEpEE-D.'.'I AaHHOM MEESYHIPAOHOMD CTasdapTa
HEXQOWTCH B '¢'E‘J:I_H|’."-':l.'th".'lr.-'l I-1H¢Il'_'l|:Ir-.1':'lLl.Hl'."HHl.'.|r-.1 I:IJUH.'.'IE‘ TEXHWHBECHHE PEIMAMEHTOE M CTEAHO2PTOE.

n PHAMEYEaHWNE — B HacToswen Tabnnue BononsIaneaHo Cnegywes yCnoaHoe OBOIHAYEHME CTRNEHK

COOTEATCTENA CTaHOAPTOBR:

10T — MOEHTHYHEIE CTEHOSPTHL

rocTt

GostExpert.ru
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