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MNpegncnosne

Llenn, 0OCHOBHblEe MPUHUMNLI U OCHOBHOW NOPALOK NpoBeAeHMA paboT Mo MeXrocyfapCTBEHHOW CTaH-
naptmsaumn yctaHosneHol B FOCT 1.0—2015 «MexrocygapcTtBeHHaa cucrema ctaHgaptmsaunm. OCHOBHble
nonoxenuna» n FOCT 1.2—2015 «MexrocyfapcTBeHHaa cuctema ctaHgaprtusaumnm. CtaHgapTel mexrocygap-
CTBEHHblE. NpaBuia U pekoMeHgaLuy No MexrocyfapcTBeHHOW cTaHdapTusauuun. Mpasmna paspaboTku, Npu-
HATUA. OGHOBNEHNA N OTMEHbI»

CBejeHusi o ctaHgapTe

1 NOAITOTOBJ/IEH MexrocygapCTBeHHbIM TEXHUYECKMM KOMWUTETOM no ctaHgapTtusauum MTK 125
«CTaTucTnyeckne MeToAbl B ynpaB/eHUn ka4ecTBOM NPOAYKLMM» Ha OCHOBE COGCTBEHHOMO Nepesoja Ha pyc-
CKWii A3bIK @aHMN0A3bIYHOM BEPCUM AOKYMEHTA, YKa3aHHOro B NyHKTe 4

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynumpoBaHuio n metposorum (PocctaHgapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auuun, MeTposorun n ceptudukauumn (npo-
TOKON OT 14 wnona 2017 r. No 101-M)

3a npuHATHE NPorosiocoBasu:

KpaTtkoe HavmeHoBaHWe cTpaHbl no MK Kop ctpaHbl no MK CokpalleHHoe HaMMeHOBaHVe HaLMOHauIbHOro opraHa
(NCO 318> 004—97 (CO 318> 004-97 o cTaHjapTusaLum
Benapycb BY locctaHgapt Pecny6nvkv Benapycb
KazaxcTtaH Kz locctaHgapt Pecny6nvkn KaszaxctaH
Kuprusumsa KG KblpreiscraHgapt
Poccus RU PoccraHgapt

4 Mpukaszom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryiMpoBaHunio U MeTposiornm ot 12 ceHTa6-
pa 2017 r. Np 1067-cT mexrocyaapcTBeHHbli ctaHaapT TOCT 34100.3.2—2017/ISO/IEC Guide 98-3/Suppl
2:2011 BBEAEH B AeiicTBME B KayecTBe HaluMOHaNbHOTo cTaHgapTa Poccwuiickoin depepayum ¢ 1 ceHTAGPS
2018 r.

5 HacTtoswuii ctaHaapT UAEHTUYEH MeXAyHapoLHOMY AoKyMeHTy ISO/IEC Guide 98-3/Suppl 2:2011
«HeonpegeneHHoCTb M3MepeHns. YacTb 3. PyKoBOACTBO MO BblpaXeHWO HeonpefeneHHOCTU W3MepeHus.
JononHeHne 2. O606WeHNe Ha cnyyvyail NPoM3BOJILHOTO YMCNa BbIXOAHbIX BennuuH» («Uncertainty of mea-
surement — Part 3: Guide to the expression of uncertainty in measurement (GUM:1995) — Supplement 2:
Extension to any number of output quantities», IDT).

MexayHapoaHblii 4OKyMeHT pa3paboTtaH Pa6oueii rpynnoit WG 1 O6begMHEHHOToO KOoMUTeTa No pyko-
BoacTBamM B meTposiornn (kak JCGM 102:2011) n ogo6peH HauMoHalbHbIMU KOMUTETaMU MeXAYHapoaHbIX
opraHmsauuii ISO n IEC.

OdhuumnanbHble aK3eMNNAPbl MeXAYHapoOAHOro cTaHgapTa, Ha OCHOBE KOTOPOro NOAroTOBMEH HacTos-
WM MeXrocyaapCcTBEHHbIN cTaHAapT, ¥ MexXAyHapoAHbIX CTaHAapPTOB, HAa KOTOPbIe faHbl CCbISIKM, UMETCA B
depepanbHOM areHTCTBE N0 TEXHUYECKOMY PerysimpoBaHuio 1 MeTposioruu.

Mpy NpyMeHeHUn HacToALWero cTaHgapTa peKoMeHayeTca UCN0b30BaTb BMECTO CChI/IOYHbIX MeXAyHa-
POLHbIX JOKYMEHTOB COOTBETCTBYIOLIME MEXIOCYapCTBEHHblIE CTaH4apTbl, CBEAEHNA O KOTOPbIX NPUBeAEHbI
B AONO/IHUTENILHOM npunoxeHun JA

6 BBEJIEH BMEPBbIE
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WNHopmaLms 06 M3MEHEHUAX K HACTOsAWEeMy cTaHgapTy ny6nkKyeTCsA B €XerogHom MHdopmaum-
OHHOM yKasaTene «HauuoHanbHble CTaHAapThi» (M0 COCTOSHUI0 HA 1sAHBapPs TEeKyWero roga), a TekcT
M3MEHEHWI 1 MONPaBOK — B eXEeMeCAYHOM UH(POPMALMOHHOM yKasaTene «HaumoHanbHble CTaHAapTbi».
B cnyyae nepecMoTpa (3aMeHbl) UM 0T MEHbl HACTOAWEro cTaHaapTa cooTBeTCTBYylolUee yBeaomMe-
Hue 6yaeT ony6/MKOBAHO B eXEMeCAYHOM WHPOPMALMOHHOM yKaszaTesne «HaumoHanbHble CTaHgapThi».
CooTBeTCTBylWas UHpopMauns, yBego/NneHns 1 TEeKCTbl pasMeLl,alnTCcs Takke B MHPOPMaLMOHHOM
cucTeme 06LWEro Nofb3oBaHWa — Ha ouunansHOM caiTe ®efepanbHOro areHTCTBa N0 TeXHUYeCcKoMy
perynmpoBaHuio 1 MeTposiorun B ceTu MHTepHeT (Www.gost.ru)

© CtampapTtuHcopm. 2017

B Poccuiickoii ®egepayun HacTosWwmidi cTaHZapT He MOXET GbITb MOMHOCTLIO MM YACTUYHO BOCNPOU3-
BEfeH. TUPaXnWpoBaH U pacnpocTpaHeH B KayecTBe ouunansHoOro usgannus 6es paspeweHns degepanbHo-
ro areHTCTBa No TEXHMYECKOMY PEeryimpoBaHuio 1 METPOIorm
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BBepeHve

B «PyKoBOACTBE MO BblpaXeHUD HeonpeAeneHHoCcTn namepeHunii» (GUM) [JCGM 100:2008] paccma-
TpMBalTCA. B OCHOBHOM, OAHOMEPHbIE MOAENN N3MEPEHUA, BKIoYalLlwmne B cebs eUHCTBEHHYIO CKaSIPHYIO
BbIXOAHYI0 BenmunHy. OAHaKo Ha npakTuKe 4acTo BCTpevalTcs M3MepuTesnbHble 3ajauynm ¢ ABYyMS U Gonee
BbIXOAHbIMW BenvunMHamu. MNpumepbl Takux 3afgay mmetotca B GUM gna cnyvyaes anekKTpUUYECcKux musmepe-
HUIA Cc Tpems BbIXOAHbIMU BennunHamu [JCGM 100:2008 (pasgen H.2 npunoxenunsi H)] n TemnepaTtypHbIX
M3MepeHnii ¢ AByMS BbIXOAHbIMU BenuunHamu [JCGM 100:2008 (pa3gen H.3 npunoxeHua H)]. B HacToswem
cTaHjapTe paccMaTtpuBalTCA MHOTOMEpPHblE MOAENN U3MEPEHUs, BKIoYalLwme B ceba Npon3Bo/ibHOE YNCO0
BbIXOAHbIX BE/INYMH. B 60/bWIMHCTBE C/ly4aeB BbIXOLHble BEJINYMHBI KOPPEsIMPOBAHHbI, MOCKOJIbKY 3aBUCAT
OT 06U MX BXOAHbIX BENMYMNH. B HacTosiwem cTaHgapTe paccmarpusaetca o6o6uieHne cnocoba oueHnBaHmsa
HeonpegeneHHocT no GUM [JCGM 100:2008 (pa3gen 5)]. no3Bonstowee noayuynTb OLEHKN BbIXOAHbIX BENN-
YMH. a TaKXe cTaHfapTHble HeonpeeneHHOCTN 1 KoBapuayu, COOTBETCTBYOLWME 3TUM OLeHKaM. BxogHble n
BbIXOAHbIE BEINYNHbI MOLENN N3MEPEHUA MOTYT OblTb 4EACTBUTENBbHLIMU UAN KOMNIEKCHBIMU.

[fononHeHne 1 KkGUM [JCGM 101:2008] paccmatpuBaeT TpaHchopmumpoBaHue pacnpegenennin [JCGM
100:2008 5] npu 3apaHHO MOAENN U3MEPEHUS KaK OCHOBY A/1 BblpaXeHWUs HeonpepesieHHOCTU n3amepe-
HUA W peanusauuio AaHHOW npoueaypbl nocpeacTBoM mMetoga MoHTe-Kapno [JCGM 100:2008 (pasgen 7).
Kak 1 B GUM, B HeM paccMOTpeHbl TONbKO MOAEeNn C eAVWHCTBEHHOW CKaNsApHON BbLIXOLHOV BENUYUHOW
[JCGM 101:2008 (pa3gen 1)]. HacTosAwwmii cTaHgapT paccMaTtpuBaeT o6o6ueHne mMetoga MoHTe-Kapno c
Lenblo NonyvyeHns AUCKPETHOro npefcTaB/eHna COBMECTHOrO pacnpejeneHns BeposiTHOCTEN ANA BbIXOAHbIX
BE/IMYNH MHOTOMEPHON Mofenu. Takoe AUCKPEeTHOe npeacTaB/ieHne CAYXUT OCHOBOM ANA NONYYEHUA OLEHOK
BbIXOJHbIX BEMINYUNH, NX CTAHAAPTHbIX HeonpegesieHHOCTel n koBapuauuii. icnonb3oBaHne mMetoga MoHTe-
Kapno siBnsieTcs anbTepHaTMBON CNOCO6Y OLeHMBaHUA HeonpeaeneHHocTn no GUM. oco6eHHO B cuTyauusx,
Korga nocnefHuii He cnocobeH o6ecneynTb AOCTOBEPHbIE pe3ynbTaTbl U3MEPeHUin BcnecTene Toro, YTo (a)
NMHeapu3auuna mMogenu NpUBOAUT K CYLLECTBEHHOMY UCKaXeHUo pe3ynibTatoB usMepeHus wnu (6) pacnpe-
feneHne BepoATHOCTEl ANA BbIXOAHON BeNWYUHbI (MU BENNYMH) HE MOXET ObiTb ONMCAHO MHOTOMEpPHbIM
HOpPMasbHbIM pacnpegeneHmem.

HacToawwmii ctaHfapT ycTaHaBnMBaeT Takxe MeTof onpejesieHus 06/1acTu oxsaTa A/15 BbIXOAHbIX Be-
NMYNH MHOTOMEPHOI MoAenu, sBnsalLLelics aHanorom UHTepBana oxasaTa B ciyyae OAHOMEpHOW mogenw,
ONA 3afjlaHHOl BEPOATHOCTM oxBaTa. PaccmartpusaloTcs o6nactvu oxeata B hopme anaMncongos unm npsimo-
YrosibHbIX Napannenenunefos. NpUMeHeHne YnCeHHbIX NpoLeayp pacyeta HeonpeeneHHoCTn usmepeHns
€ ucnonb3oBaHMeM meToga MoHTe-Kapno gaet BO3MOXHOCTb NPUGAMKEHHOrO NOCTPOEHNs o6nacTeil oxBata
HanMmeHbLero obbema.
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Uncertainly of measurement. Part 3. Guide to the expression of uncertainty in measurement.
Supplement 2. Extension to any number of output quantities

Jata BBegeHus — 2018—09—01

1 O6nacTb NPUMEHEHWS

HacToawwmii ctaHfapT ABnseTcs 4ONONHEHNEM K «PyKOBOACTBY MO BblpaXeHUo HeonpeaeneHHoCcTH ns-
mepeHuii» (GUM) (JCGM 100:2008) 1 pacnpocTpaHsAeTcss Ha MOAesn U3MepeHnss C NPON3BOJIbHLIM YNC/IOM
BXOAHbIX U BbIXOAHbIX BEUYUH. Bxogslwme B MoAeNb U3MePEHUst BENINUYUHbI MOTYT BblTb JeliCTBUTENIbHbIMU
n/vnn komnaeKkcHbIMU. PaccmMoTpeHo ABa NoAxoAa K NCMonb30BaHUo Takux mogeneii. Mepsblii npeacTaBnseT
coboii o6o6uULeHMe cnocoba oueHnBaHUs HeonpegeneHHocTn no GUM. BTopoii — mncnonb3oBaHue metoga
MoHTe-Kapno gns TpaHcopmuposaHus pacnpegeneHuii. Mcnonb3osaHne meTtofa MoHTe-Kapno paert BO3-
MOXHOCTb MOJIYYUTb JOCTOBEPHble pe3ynbTaTbl B CUTYyaUUAX, KOrga yCnoBuAa NMPUMEHUMOCTU NepBOro noj-
X04a He BbINOJIHATCS.

Cnoco6 oueHVWBaHUSA HeonpegeneHHocTM No GUM npumeHum, korga nHopmaLuuio 0 BXOLHbIX Beu-
YMHaX MOXHO NpeAcTaBUTb B BUAE WX OLEHOK (Hanpumep, MosiyvyeHHbIX U3MepeHneM), CBA3aHHbIX C 3TUMU
oLeHKamun CTaHAapTHbIX HeonpefesieHHOCTel u, Npu Heob6xoAMMOCTH, KoBapuaumii. icnonb3oBaHne coOT-
BETCTBYIOLW KX (hOPMYN 1 NpoLeyp NO3BONSAET HA OCHOBE YKa3aHHON MHopMaLUy NOAYyUYNTb OLLEHKM, a Takke
COOTBETCTBYIOLWME UM CTaHAapTHble HeonpeesieHHOCTN 1 KoBapuaLuumn N8 BbIXOAHbIX BEUUYUH. DTK dop-
My/bl U Mpoueaypbl MPUMEHUMbI K MOLENAM U3MepPeHUs, NS KOTOPbIX BbIXOAHbIE BEUUYUHBI (&) BbIpaXeHbl
HEnocpeAcTBEHHO KakK PYHKUUN OT BbIXOAHbIX BENUYUH (DYHKUUN M3MepeHnsa) unm (b) MoryT 6biTb NONYYEHbI
pelleHnemM ypaBHEHWIA, CBA3bIBAIOLWNX BXOAHbIE U BbIXOAHbIE BEMNYNHBI.

B uensx ynpouwieHns opmysnbl, NpYMeHseMble B HacTOsiLleM CTaHgapTe, AaHbl B MaTPUYHOW dopme
3anucu. JononHUTENbHbIM NPENMYLLECTBOM TaKoi hOpMbl 3anucu ABASETCSA ee NPUCNOCOBIEHHOCTb K pea-
N3aunn Ha MHOTUX AA3blKax NPOrpaMMUpPOBaHNs U B CUCTEMAX, KOTOpble NOAAEPXUBAIOT MaTPUUHYIO anreépy.

Cnocob6 oueHMBaHUs HeonpeAeneHHOCTN NU3MepeHnss ¢ NpuMeHeHneM mMeTtoga MoHTe-Kapsio OCHOBbI-
BaeTcs Ha (i) NpUCBOEHUN BXOLHbIM BeIMYMHAM MOJEesin U3MEepPeHNs COOTBETCTBYIOLWNX pacnpefenieHnin Be-
posTHocTeli [JCGM 101:2008 (pa3pgen 6)]. (i) onpeaeneHnn AMCKPeTHOro NnpeAcTaB/eHNs COBMECTHOTO pac-
npeaeneHns BEPOATHOCTU A1 BbIXOAHbIX BE/IMYUH K1 (iii) MONydYeHUs U3 3TOro AUCKPETHOro npefcraBieHns
OLeHOK BbIXOJHbIX BEMIMUYNH, X CTAHAAPTHbIX HeonpefeneHHocTel n KoBapuaLlmnit. laHHbI nogxoa aBnseTcs
o6obueHnem metoga MoHTe-Kapno, yctaHoBsieHHoro B JCGM 101:2008 npuMeHUTEIbHO K MOAENAM C e ANH-
CTBEHHOW CKanspHOW BbIXOLHON BENNYNHOIA.

MpuMeHeHWe BbllleyKa3aHHbIX NOAX0A0B MO3BOMASAET NOAYYNTb NPpK 3afaHHOV BEPOATHOCTU oxBaTta 06-
nacTb oxBaTa [/15 BbIXO[HbIX BE/IMYNH MHOTOMEPHOW MOJenn — aHasor nHTepsasa oxesarta A/ O4HOMepHO
MOAeNn C e4UHCTBEHHOW CKanspHOW BbIXOAHOW BeNnYnHO. PaccmaTpuBaeMble B HacToslWeM cTaHaapTe 06-
nacTu oxsaTa MMelT (hOPMbl TMNEP3NNNNCONAO0B (fanee — 3ANUNCOUA0B) N NPAMOYTO/bHbLIX runepnaparn-
nenenunenos (fanee — napasnenenunesos) B MHOTOMEPHOM MPOCTPAHCTBE BbIXOAHbIX BENUUYUH. B cnyvae
npuMeHeHna meTtoga MoHTe-Kapno npuBefeHa Takke npouegypa npubanKeHHOro nocTpoeHus 061actum ox-
BaTa MMHUMasbHOro o6beMa.

MN3paHne ouymansHoe
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MpumeHeHve cTaHgapTa UNICTPUPOBAHO NOAPOGHLIMY NpUMepamu.

HacTtoawunin ctaHgapT cnyxuT gononHennem Kk GUM n gonxeH 6biTb MCNOMb30BaH BMECTE C HUM U C
LononHeHuem 1 k GUM (cooTBeTcTBEHHO. JCGM 100:2008 n JCGM 101:2008). HacToAwmii ctaHaapT npeg-
HasHauyeH A4na Tex Xe nonb3oBaTesnieil, YTo n ABa Bbilleyka3aHHbIX JOKyMeHTa (CM. Takke JCGM 104).

2 HopMaTUBHbIE CCbIIKU

B HacToslweMm cTaHAapTe NCNONb30BaHbl HOPMATUBHbLIE CCbINIKM HAa cneaylolne 4OKYMEHTbI:
JCGM 100:2008. Guide to the expression of uncertainty in measurement (GUM) (PykoBoACTBO NO Bbl-

paxeHuio HeonpegeneHHocTn namepennsa (GUM))

JCGM 101:2008. Evaluation of measurement data — Supplement 1 to the "Guide to the expression of
uncertainty in measurement’ — Propagation of distributions using a Monte Carlo method (OueHnBaHue gaH-
HbIX U3MepeHunii. lononHeHne 1 Kk «PyKoBOACTBY MO BbIPaXXEHWNIO HEOMpPeAeneHHOCTN u3MepeHus». TpaHc-
dhopmupoBaHue pacnpegeneHuii ¢ ncnonb3oBaHneMm metoga MoHTe-Kapso)

JCGM 104:2009. Evaluation of measurement data — An introduction to the 'Guide to the expression of
uncertainty in measurement" and related documents (OueHuBaHWe gaHHbIX U3MepeHuii. BeegeHune Kk «Pyko-
BOZACTBY MO BblpaXeEHWI0 HEONpeje/IeHHOCTU N3MEePEeHUsA» U COMyTCTBYOLW UM AOKYMeHTaMm)

JCGM 200:2008. International Vocabulary of Metrology — Basic and general concepts and associated
terms (VIM) (MexayHapoAHblii cnoBapb N0 MeTponorun. OCHOBHbIE 1 06LLME NOHATUA U CBA3AHHbIE C HUMU
TepMuHbl (VIM))

3 TepMUHbI 1 onpeaeeHns

B HacToAwem ctaHgapTe npuMeHeHbl TepMuHbl no JCGM 100:2008 n JCGM 200:2008, HekoTOpble 13
KOTOPbIX (MpU HEo6XoAMMOCTU, MOAUMULMPOBaHHbIE) NPUBEAEHbI B HACTOSILLEM pasjese, a Takxe crefyio-
Me TeEPMUHbI C COOTBETCTBYOLNMY onpeAeneHnamn (0603HauYeHns, UCNONb30BaHHble B HACTOSLLEM CTaH-
fapTe. npuBeAeHbl B npunoxeHun D).

3.1 peiictBuTenbHaa BenuyuHa (real quantity): BennuuHa, 4yncnosoe 3HayeHWe KOTOpOl sBnseTcs

[LeACTBUTENbHLIM YUC/IOM.
3.2 KoMnaekcHas BennumHa (complex quantity): BenuuuHa, YNCNIOBOe 3HauYeHWe KOTOpOil ABnseTcs
KOMM/TEKCHLIM YUC/IOM.

MpumeuvaHne — KomnnekcHas BeniMunHa Z MOXET ObITb MPeAcTaBeHa ABYMs AeCTBUTENbHbIMW BE/TMYMHA-
MU B hopme anrebpanyeckoi

r-(~"4Y t-ra*y

UK TPUTOHOMETPUYECKON
Z=(Zr.Z j =Z,(cosZ, +isin2").
roe CUMBON «T» 0603HaYaeT TpaHCNOHMPOBaHe:

i — MHUMas eguHMLa, i2 =-1:
ZRwn Z,— cOOTBETCTBEHHO Ae/CTBUTENbHAA Y MHUMAs YacTu Z:
Z, W Z" — COOTBETCTBEHHO MOAY b U aprymMeHT Z
3.3 BekTOpHasa senuuuHa (vector quantity): CoBOKYNHOCTb BE/IMYUH, YNOPSAAOUYEHHbIX B BUE 3/1EMEH-

TOB MaTpPULbl C O4HUM CTONGLOM.
3.4 geiicTBuTenbHas BeKTopHasa BenunuuHa (real vector quantity): BekTopHas BenudnHa, aneMmeHTammu

KOTOpOVI ABNAKOTCA AeVICTBVITeJ'IbeIe BE€J/INYNHBI.

Mpumep — flelicTBUTENbHAA BEKTOPHAA BennunHa X, cocrtoawan us N affeMeHTOB (AeCTBUT €NbHbIX
yucen) X1...XNmoxeT 6bITb NpeAcTaBneHa B BUAe maTpuubl pasmepHocTu N X 1 (MmaTpuubl-cTonbuya):

XKoo x,, T

3.5 KOMMN/ieKcHasi BeKTOpHas BennumnHa (complex vector quantity): BekTopHasi BeMYMHa, afieMeHTa-
MU KOTOPOW SABNAOTCSA KOMMNIEKCHbIe BEIUUYUHBI.

2
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Mpumep — KomnnekcHass BeKTopHas BenunyuHa Z, cocrtoawan m3 N anemeHTOB (KOMMNAEKCHbIX Ynucen)
Zjuouon ZNMoXeT 6blThb NpeAcTaBneHa B Buge maTpuybl pasmepHocTu Ny 1 (MaTpuubi-cTonbua):
Z,...2,)T.
3.6 BEeKTOpHasa m3mepsemas BennmuyuHa (vector measurand): BekTopHas BenmyunHa, nognexawas ums-
MepeHuto.
MpumeyaHune — [aHHoe onpegeneHve MoandMLUMpoBaHO No oTHoweHuo k JCGM 200:2008 (crnoBapHast

crartbs 2.3)]

3.7 Mogenb (M3mepeHnsa) (measurement model): MaTemaTnyeckoe COOTHOLWEHNE MeX4y BCOMU BENN-
YMHAMU. UCMONb3YEMbIMU AN NONYYEHUS pe3ynbTata U3MepeHus.

MpumedyaHune 1— [laHHoe onpegerneHne MoanunupoBaHo no oTHoweHnio K JCGM 200:2008 (croBapHast
cTaTbs 2.48)].

MpumeuyaHune 2 — B obuwem Buge mogens nMepeHuss nmeeT Bug ypasHenuna JI(Y. X,...... Xb) = 0. rge
Y— BbIXOHas BEIMUMHA MOAENV U3MEPEHNUS, ABNAOLLAACS O4HOBPEMEHHO U3MEePSAEMON BENNUYMHOM, 3HAYEHEe KOTOPOIA
[OMKHO 6bITb NONYYEHO HAa OCHOBE MHAOPMALIMK O BXOAHbIX BennunHax *1.....* "

MpumevaHne 33— Ecnn Mogenb U3MepeHNs COAEPXUT fBe 1 60nee BbIXOAHbIE BENMYUHbI, TO OHa BK/IKOYaeT
B cebs 601ee OHOTO ypaBHEHUS.

3.8 MHOroMmepHas mMopenb (M3mepeHusa) (multivariate measurement model): Mogens nsmepeHus c
NPOW3BOJ/IbHLIM YUC/TOM BbIXOLHbIX BENUYNH.

MpumedvaHune 1— Bob6lem cnyyae MHOTOMEPHasi MOAE b U3MEPEHUSI UMEET BUL YpaBHEeHI

B A . ¥» *1...*N>=0......... W YT *|. - X»)= 0.

roe Y. Ym— T BbIXOAHbIX BE/IMYMH, B COBOKYMHOCTW COCTaB/AOWMX U3MEPAEMYIO BE/IMUMHY, 3HAYEHUSI KOTOPbIX
[O/MKHbI BbITb NOMTyYEHbI HA OCHOBE MHOPMALN O BXOAHbIX BENMYMHAX MHOrOMepHoW Mogem XJ1.....* T
MpumevaHune 2— O6WMIT BUA MHOTOMEPHOI MOAENV N3MEPEHUS MOXET BObiTb NPEACTaB/IEH Takke B BEKTOP-
Holi hopme
NEy.xX)=0.

rae Y=(Y,..., Y » nh=(J1,....— matpuupl pasmepHoctn T * 1
MpumevyaHune 3— Bcnyyas ofHON BbIXOAHOW BENMUMHDI, T. €. T = 1 (CM. NpyMeyaHue 1). Mofenb n3mepeHus
HasblBaOT OJHOMEPHOIA.

3.9 MHOToMepHasa yHkuunsa (nsamepenunsn) (multivariate measurement function): ®yHkuunsa, onpegenso-
Lan 3aBUCMMOCTb BbIXOAHbIX BE/IMUYNH OT BXOAHbLIX BE/IMYNH B MHOTOMEPHOW MOoAeNnn n3mepeHus.

MpumeuyaHne 1— [aHHoe onpegenieHne MoaNINLMPOBaHO NO oTHoweHuo K JCGM 200:2008 (cnoBapHas
crartbs 2.49)].

MpumeyaHune 2— EcnnypaBHeHus, BXogswme B Mogesnb namepenns JI(Y. X) = 0. MmoryT 6biTb paspeLleHbl
B fiBHOM Buge Y = LX), rge X = (X,. .... Xu)1l — BXoAHble BeNMUmnHbL, a Y = (Y1..... Ymy — BbIXOAHbIE BENYMHbLI MO-
aenn nsmepenus, 1o / = (/,...... 1" — mMHoromepHast oyHKUMSA n3mepenns. B 6onee obuiem cryyae nof / MOXHO no-
HUMaTb anropuT™, NOCPELCTBOM KOTOPOro yCTaHaB/IMBaeTCs OAHO3HAYHOE COOTBETCTBME 3HAYEHWI BbIXOAHbIX BEUYMH
N - M*).....¥T= W *) 3HaYeHNAM BXOAHbIX BeMYMH X = (X1..... *H)T-

MpumevyaHune 3— Bcnyyae ofHO BbIXOAHOV BE/IMUMHBIL, T.€. T = 1(CM. NprMeyaHme 2). chyHKLMI0 n3mMepeHus
Ha3blBalOT OJHOMEPHOIA.

3.10 mogenb (M3MepeHuUs) ¢ geiicTBUTeNbHbLIMU BennunHamu (real measurement model): Mogenb
n3mepeHus (B obiem cnyyae MHOTOMepPHas), B COCTaB KOTOPOI BXOAAT TO/IbKO AeACTBUTENIbHbIE BE/INUNHDI.

3.11 mogenb (M3MepeHUs) ¢ KOMMJeKCHbIMKM BenuunHamun (complex measurement model): Mogenb
n3mepeHus (B obwem cnyyae MHOroMepHas), B COCTaB KOTOPOW BXOASAT KOMMNMEKCHblIe BENNYUHbI.

3.12 moaenb MHOrocTtyneH4yaTtoro namepeHuns (multistage measurement model): Mogens nsmepeHus
(B o6uiem cryyae MHOromepHas), coctosiwas M3 nocnefoBaTelbHOCTU MOAMOJenei, CBA3aHHbIX MeXAy Co-
601 TakuM 06pa3oM, YTO BbIXOAHbIE BENIMYMHbLI MOAMOAENN OLHOM CTYNEeHN ABNAKTCA BXOLHbIMU BENYMHAMN
noamogenu cnegyuiein cTyneHu.

MpumeyaHne — 3ayacTyto NOTPeOHOCTL B ONpeAeieHnn 0651acTn oxsaTa f/151 BbIXOAHbIX BE/IMUMH (Ha OCHOBE
1X COBMECTHOrO pacrnpefenieHus) MMeeT MecTo TO/IbKO Ha 3aK/TounNTe/IbHOM 3Tarne N3MepeHws.
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Mpumep — M3mepeHne, Bk UawlWwee B ceba npoueaypy Kalmb6poBKU, MOXeT paccMaTpuBaTbCs Kak
ABYXCTyneHyaToe. [lna nepBoil nogMofenn 3HaAYEHUAMU BXOLHbIX BENUUYWH SABNA T CA NepejaBaemMble 0T
3TaNoHOB M COOTBETCTBYKLU ME UM NOKa3aHWsA CpeiCcTBa U3MEPEHWNii, & BBIXOAHbIMU BENUYMHAMU — napa-
MeT pbl KANMOGPOBOUYHOU PyHKUMK (FTPafyNnPOBOYHON XapakTepucTukn). 3Ta NnogMOAeNb onpejensdeT cnocob
onpefeneHnsa BbIXOAHbIX BENNYNH NO BXOAHbLIM Be/MYMHAM, HANPUMep pelweHneM CUCT eMbl ypaBHeHU, no-
nyyaeMblX NP NPUMEHEHUN MeTOo4a HaUMeHbW UX KBaagpaToOB. BXOAHbIMW BeNMYMHAMU BT OPOA NogmMogenu
ABNA T CA NapamMeTpbl KAIMGPOBOYHON PYHKLMN N HOBOE NOKa3aHue CpeACcTBA U3MEPEHU, a BbIXOAHOW Benu-
YNHOW— n3mMepsemMas BeMYnHa, AN NONYYEHUS 3HAYEHNA KOT OPOi 6bl1I0 NPUMEHEHO CPeACT BO U3MEPEHWIA.

3.13 dhyHKUMA (COBMECTHOTO) pacnpegeneHusn (BepoatHocTeli) (joint distribution function): ®yHkuus,
Jawowas ana Kaxaoro sHavyeHuus £ = (<;,.... WT 3HauyeHne BEpPOATHOCTM TOrO, YTO Kax/Ablil afieMeHT X cny-
YaiHOoI BEKTOPHOI nepeMeHHOol X 6yAeT MeHbLUe Unn paBeH »

MpumeyaHune — OyHKUMIO pacnpegeneHns cayyaliHoli nepeMeHHoi X o603HavatoT roe

Gx({) =Pr(X1S ~ .....

3.14 nnoTHOCTb (COBMECTHOr0) pacnpeaeneHus (BepoatHocTel) (joint probability density function):
HeoTpuuartenbHas yHkuns gx(£). yaosneTsopawoLLas ycioButo

GXx(Z)~ j -J 9x(z)dzN...dz,

3.15 mapruHanbHas NAOTHOCTb pacnpegeneHus (BeposTHocTeil) (marginal probability density
function): NMnoTHoCcTb pacnpegeneHna gx (£) anemeHTa X, cnyvyaiiHO BEKTOPHOU nepeMeHHOW X ¢ NA0THO-
CTbl0 COBMECTHOTO pacnpegenenus ax(£). kotopas nmeet Buj

ax.Ki)- ] N«Ne .-<b

MpumeyaHne — EcnuBce anemeHTbl Xr/= 1..... N. cocTasnstoLLe cnyvaiiHylo nepeMeHHyto X. He3aBuncu-
Mbl. TO =ax [ ,) 9x=<$2>- 9XA4,,)-

3.16 maTemaTnyeckoe oxugaHue (expectation): Xapaktepuctuka cayvaiHoli nepeMeHHol X.. ABNAI0-
weicsa aleMeHTOM CNy4vyailHol BEKTOPHON nepeMeHHOR X ¢ NN0THOCTbI0O COBMECTHOrO pacnpegeneHuns ax(£).
KoTopas uMeeT BUf,

£<*)" ] mmm] < mmdce | 59X7,)<y.

MpumeuvyaHune 1— [laHHOB onpejeneHne MoaucMLMPOBAHO Mo OTHoWweHM Kk JCGM 101:2008 (cnosapHas
ctartbsi 3.6)].

MpunmevyaHne 2 — MaremaTuyeckum OXWAaHUEM Cry4aiiHOV BEKTOPHON nepemeHHol X sBnseTcs
E(X) = (EfX,)..... E(XN))T — matpuua pasmepHoct N * 1

3.17 gucnepcus (variance): Xapakrepuctuka cnydaiiHoli nepemMeHHOW Xr SBNSAKOWENACS 3N1eMeHTOM
cny4yaliHoil BEKTOPHOI NnepeMeHHol X ¢ NI0THOCTbI0 COBMECTHOrO pacnpegeneHus ax (£). kotopas UMeeT BUJ

MX)* 1 mi ox($<!';,, J[\,-E(X,)fgx <5)<S,.

MpumeyvyaHune — [laHHoe onpegeneHve MoaMMLMPOBaHO MO OTHoweHuo k JCGM 101:2008 (cnoapHas
ctarbs 3.7)].

3.18 koBapuaums (covariance): Xapakrepuctuka AByX CnydaiHblX NepeMeHHbIX X 1 X. ABNSALWmMXcs
3/ieMeHTaMu criyyaliHoli BEKTOPHOW NnepeMeHHOW X ¢ NI0THOCTbI0 COBMECTHOTo pacnpegeneHus ax(£). koTo-
pas umeeTt BUA

cov(xl,x/).cov(X,.X,)- j...] [5 -e(x,)][$, - EK)]ax «Nom<E* -

- )V, - E(X)I[t, -E(X,)]9xN
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roe 9x X (s/”j) — NAOTHOCTb COBMECTHOrO pacnpegesnieHns ciayyaiHbix nepeMeHHbix X u X.

MpumeuvyaHnne 1— [laHHoe onpegeneHne MoANMNLMPOBaAHO NO oTHoweHuo K JCGM 101:2008 (cnoBapHas
ctatbs 3.10}].

MpumeyaHne 2 — KoBapuauyoHHOW MaTpuLeii cnyyaiiHoli BEKTOPHOI NnepemMeHHol X SiBSieTCA CUMMETPUWY-
Has NonoXuTensHo nonyonpeaeneHHas matpuua V(X) pasmepHoctvt N * N. aiemeHTaMun KOTOPOiA SIBNAKOTCA KoBapuaLmm
Cov(Xr X1i=1....N.j=1... N. HekoTopble onepauum ¢ ucnosb3osaHneM V{X) Hanaraiot 6051ee CTPOroe orpaHuyeHne
B BUZE NOJSIOXNTENbHOM OnpeAeNieHHOCTN 3TOW MaTpuLpbl.

3.19 koppensauua (correlation): XapakrepucTuka AByx CayvaiHblXx nepeMeHHbiXx X 1 XABAsALWwmnxcs
3flemeHTamu cny4vaiiHoil BEeKTOPHOM nepeMeHHo X ¢ NN0THOCTbIO COBMECTHOrO pacnpefjeneHus g ), KoTto-
pas uveet Bup

MpumeyvyaHune — BennuuHa Corr(X® Xy) MMeeT pasmepHOCTb eanHuLa.

3.20 koBapuaumoHHaa matpuua (oueHok) (measurement covariance matrix): CBsa3aHHas C OLEHKON
fleficTBUTENbHOI BEKTOPHOI BeNNUYMHbI pasMepHocTn N * 1 cMMMeTpUYHas NonoXUTeNbHO Nonyonpeaenem-
Haa matpuua pasmepHocT N * N. Ha r/1aBHOVW gnaroHann KOTOPON pacnosiokeHbl KBajgpaTtbl CTaHAAPTHbLIX
HeonpegeneHHocTel, COOTBETCTBYIOLLMX OLLleHKaM 3/1EMEHTOB BEKTOPHOW BE/IMUYMHBI, @ OCTaslbHble Y/IeHbl Ma-
TpULbl NpeAcTaBNAT coboil KoBapuaunm Mexay napaMmu COOTBETCTBYIOLIUX OL,eHOK 3/1eMEHTOB BEKTOPHOI
BE/INYNHBI.

MpumevyaHne 1— TepmuH 1 onpegeneHne MoamuumpoBaHbl No oTHoweHuio K JCGM 101:2008 (croBapHast
cTaTbsa 3.11)].

MpunmeyvaHune 2— KoeapnaumoHHaa maTtpuua Ux pasmepHocT N * N. COOTBETCTBYHOLLAA BEKTOPY OLIEHOK X
BEKTOPHOI BEMNYMHBI X. UMeeT BUA;

u(*ixi) - tf(*i,xw)
: \ S

Ux - :
"(XA.x,) - UKXN.XN)

n A(Luin ~JiowcniDi nos\{ n puoanro , Iu n.Js — w.

— BJCGm 101:2008 koBapuaumoHHaa MaTpuLua HasbiBaeTca MaTpuLeil HeonpeaeneHHoCTH.

MpumeyaHune 4 — lNpupaboTe C KOBAPUALVOHHBIMU MaTpULAMV MOTYT BO3HUKaTb HEKOTOPbIE BbIUYNCNTE b-

Hble TPpyAHOCTW. Hanpumep, KoBapuaLlyoHHasa maTpuua COOTBETCTBYIOLLLASA OLEHKE X. MOXeT He ObITb NONOXMTENbHO

onpeaeneHHol (3To 3aBMCUT OT TOro, Kakum o6pasom 6Gblna paccuntaHa matpuua Ux). Kak cnegcrsue, ons Takol ma-

TpULpbl He ByAeT CyLlecTBOBaTb pas/iokeHne XonewLKoro, 4acTo NprMeHsieMoe B YACNEHHbIX METOAAX BbluvceHui (Cm.

(7] v npunoxexHue B). Bonee Toro, aucnepcusa AN NMHERHON KOMBUHALMM 3/1IEMEHTOB X, KOTOpas NpeanonoXuTesisHo

[O/MKHa UMEeTb Heb0/TbLLIOE MOMOXMTENBHOE 3HAYEHNEe, MOXET OKa3aTbCs OTpuLaTeNbHON. 15 Takux cutyaumii paspabo-

TaHbl METOABI «KOppeKummn» UX. nocne NpUMeHeHUs KOTOpbIX NoNyYeHHas Matpuua 6yaeT NoNoXUTENbHO onpeaenexa, w.

COOTBETCTBEHHO, A1 Hee ByAeT CyLLeCcTBOBaTbL pasoxeHne X0IeLKoro. a ancnepens NMHenHo KoMGHaLm anemeHToB

X ByfeT Bcerga nonoxuresnibHa. OAWH 13 TakX METOA0B NpuBeAeH B (27]. a ero NPUHLUMN COCTOUT B criefytoweM. Boinosn-
HAKOT CneKTpasibHoe pasnoxeHne matpuupl Ux. npeactasnsas ee B Buge

Ux=QDQ\

roe O — matpuua, ctonbubl KOTOPOIi ABMSIIOTCA OPrOHOPMUPOBAHHLIMM COGCTBEHHBIMU BEKTOpaMu maTpuubl Ux. a D —
AnaroHanbHas MaTpuua, Ha rnaBHON AyaroHany KOTOPOW PacrnofioxeHbl COOTBETCTBYIOLME COOCTBEHHbIE 3HaYeHns UX.
CTpoAT HOBYIO AnaroHasbHy0 Matpuuy D'. 3aMeHss B Mmatpuue D anemeHTbl, MeHbLlme Yem dTjn. Ha 0. rae dmn pasHo
npou3BefeHnio HaubonbLUIero anemeHTa D Ha eVHUYHYIO OLIMGKY OKPYT/IEHUS KOMMbioTepa, NPUMEHAEMOro Npu Bbluuc-
NeHusx. Torga «KoppekTupoBaHHas» KoBapuaLuvoHHaa Matpuua, npumeHsemas ans nocnefylowmx Bbluncnexuii, byaet
MMeTb BUA

(/;= 0DQ\

MpumedaHune 5— HekoTopble onepauuuc ncnonb3osaHmem Ux Tpebytot, uTobbl AaHHas matpuua 6bina no-
NOXUTENbHO ONpeAeneHHON.

3.21 koppensiumoHHas mMaTpuua (oueHok) (correlation matrix): CBsi3aHHasi C OLEHKON AeliCTBUTEb-
HOli BEKTOPHOI BenMyuHbl pa3mepHocTM N * 1 cummeTpuyHas NoMNoXUTeNbHO nonyonpeAeneHHas martpuua
pasmepHocTn N * N, yneHamu KOTOpOUM ABNAKTCA KOPPenauuMn Mexay napamum COOTBETCTBYHOLLUX OLEHOK
3/1eEMEHTOB BEKTOPHOI BE/MYMHBI.
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MpunmevaHne 1— KoppensauynoHHasa matpuua Rx pasmepHocT N * N. COOTBETCTBYIOLL|AsA BEKTOPY OLIEeHOK X
BEKTOPHOI BENWNYMHBI X. UMEEeT BUA;

r(*i.*i) r(x,xN)
Rv *
r(xN,x,) r{XN,X,)

roe r(xr Xj =1, ar\xr xj) - koppenaumsa mexay x(n  Ecnv anemeHTbl X,-1 X) BekTopa X HeKopenMpoBaHHbl. To T{x,. xjf = 0.

MpumevaHune 2— r[xhxj)HasbiBaAOT TaKKe KOIPHPULIMEHTOM KOppenaumum.

MpumevaHune 3— KoppensuuoHHas matpuua Rx 1 koBapuaumoHHasa matpuua Ux (cm. 3.20) cBsizaHbl Mexay
CO60I4 COOTHOLLIEHNEM

Ux=D*R*Dx,
roe Os— gnaroHasibHas MmaTpuua pasmepHocT N * N ¢ AnaroHasibHbIMY 3nieMeHTaMm 0(x1)..... u(xw). SnemMeHTbl maTpu-
ubl Ux MoryT 6bITb NpeacTaBneHbl B BUAe
X, X) = 1\X, X} n{x) n(x).

NMpumevyaHune 4— KoppensaumoHHas matpuua Rx 6yfeT NoNoXuTeNbHO OnpeaeneHHON/CUHIYNAPHON B TOM
1 TONbKO B TOM Cny4ae, eCc/in COOTBETCTBYIOLAsA el koBapuaunoHHass matpuua Ux 6yaeT MonoXwTenbHO onpefeneH-
HOJ1'CUHTYNSPHON. HekoTopble onepauymn ¢ UCNob30BaHMeM Rx TpeGytoT, 4To6bl faHHas MaTpuLa Gblia NONOXKUTENbHO
onpeaeneHHon.

MpumeyvaHune 5— lMpu NpeacTaBAEHNN YNCEHHBIX 3HAYEHWI HeAnaroHa/IbHbIX 3/1EMEHTOB KOPPENSILIMOHHOM
MaTpuubl YaCcTo AOCTATOYHO OKPYINATbL UX C TOYHOCTbLIO A0 TPEX 3HAKOB nocne 3ansTou. OAHaKO €C/n KoppenaymoHHas
mMaTpuua 61m3Ka K CUHIY/ISIPHOM, TO. YTO6bl M36exaTb BbIYMC/IUTENbHBIX C/IOXHOCTEW MpW UCMO/Ib30BaHUN Koppensauy-
OHHOIi MaTpuLLbl Cpean NPOUMX UCXOAHbIX AAHHbIX B OLLEHUBAHUW HEOMNpeAeNIeHHOCTN U3MEPEHNS], YNC/IO0 COXPaHSIEMbIX
AECATUYHBIX 3HAKOB He06x0,q|/|M0 YBENNUUTD. 3ro 4ncno 3aBuCUT OT Xapaktepa nocnenosaresibHbIX BblHMCﬂeHMﬁ, HO B
KayecTBe OPUEHTUPOBOYHOIO 3HAYEHNS! PEKOMEHAYETCSt GpaTh ero PaBHbIM YNCY AECATUYHbIX 3HAKOB, HEOOXOAUMBIX /15
npeAcTaB/eHns: HaMMeHbLUEero CO6CTBEHHOTO 3HAUYEHNs KOPPESLMOHHON MaTpuLbl C ABYMS 3HAUYUMbIMU JECATUYHBIMU
3HaKkamu. Tak Ans KOPPENsLMOHHON MaTpULbl pasMepHOCTH 2 * 2 COBCTBEHHbIE 3HAYEHUS! " paBHbl COOTBET-
CTBEHHO 1+ |fj n 1- W, rge r — HeAnarcHasIbHbIA 31EMEHT KOPPENALMOHHON MaTpULbl, W. 3HAYMT, TakuM HavMeHbLUIUM
COGCTBEHHbIM 3HauyeHneM bygeT 1- W. Ecnu 3apaHee n3BECTHO, YTO KOPPENSLMOHHAS MaTpuLa ABAAETCA CUHIYNSPHONM,
TO OKPYI/IEHNE K MEHbLLIEMY MO MOZY/II0 CHKAET PUCK TOrO, YTO NOC/E ONepaLmm OKPYTeHUst KOppenaLMoHHas MaTpuua
He OKaXXeTCsl MOJIOXVTESIbHO NoslyonpeeieHHO.

3.22 maTtpuuya (koanumeHToB) YyBCTBUTENbLHOCTK (sensitivity matrix): MaTpuya 4acTHbIX NpoOun3-
BO/JHbIX NepBOro nopsgka yHKLMi, onucbiBalOWMX MOAENb U3MEPEHNA C AeCTBUTENbHBIMU BEIMYMHAMMU, NO
BXOZHbIM WIWN BXOAHbIM BE/IMYMHAM B TOUKE OLLEHOK 3TUX BETUYUH.

MpumeyaHune — Bcnyyas mogenu ¢ N BXOAHBbIMY U T BbIXOAHbIMY BENNYMHAMU MaTPULbl HyBCTBUTENIBHOCTU
B OTHOLLEHUW BXOAHbIX BEMUYMH X U BbIXOAHbIX BENMYMH Y UMEIOT pa3MepHOCTN COOTBETCTBEHHO T« J1/Mw» T,

3.23 nHTepBan oxsaTta (coverage interval): MHTepBan, NOCTPOEHHbLI Ha OCHOBE uMetoLeics nHdop-
Mauum n cogepxaluii 3HayeHne ckanspHoil cnyvyaiHon nepemMeHHoN ¢ 3a4aHHON BEPOATHOCTbIO.

MpumeuvaHune 1— [laHHoe onpejeneHne MoaudMLMPOBaHO No oTHowweHno k JCGM 101:2008 (cnosapHas
cTatba 3.12».

MpumeyvaHne 2— BeposATHOCTHO CUMMETPUYHbIA MHTEPBAU OXBaTa A4/151 CKa/IAPHON BeMUMHBI NpeacTasnset
coboii nHTepBaU 0xBata, /11 KOTOPOro BEPOSITHOCTb TOrO, UTO 3HAYEHME CJTyyaiiHoii NepeMeHHOI MeHbLLE HalMEHbLLETO
3HaueHus (HWKHERN rpaHnLbl) MHTepBana oxBara, paBHa BEPOATHOCTM TOro, YTO 3HaUYeHWe cryvaliHoi nepemeHHol 60/b-
e HaMbosbLUEro 3Ha4YeHUs (BepXHeli rpaHnLbl) MHTepsasia [cM. JCGM 101:2008 (cnoBapHas ctaTtbsi 3.15x.

MpumeyvyaHne 3— HaumeHbUIi MHTEPBaUT OXBATa NPEACTAB/AET COBOI NHTEPBaU OXBaTa, UMEIOLLMIA Hau-
MEHbLLIYIO [/INHY CPefin BCeX BO3MOXHbIX MHTEPBA/IOB OXBaTa A4/15 faHHOI ciyyaliHOl NepemMeHHOl C oanHakoBoli Bepo-
SATHOCTbIO oxBaTa [cm. JCGM 101:2008 (cnoBapHas ctatbs 3.16».

3.24 o6nacTb oxBaTa (coverage region): O6nacTtb, onpegesieHHas Ha OCHOBe uUMeloLweica nHgpopma-
LMK 1 cofepxalian 3HaueHne BeKTOPHON cnyyaliHOl nepemMeHHOoN ¢ 3afaHHOoli BEPOSATHOCTbIO.

3.25 BepoATHOCTb oxBaTa (coverage probability): BeposiTHOCTb TOro, YTo 3Ha4YeHue cnyvaliHoi nepe-
MEHHOI Haxo4uTCsA B rpaHuLax nHTepeana oxsaTa uin obnacTu oxsaTta.

MpumeuvyaHune 1— [laHHOB onpejeneHne MoaucMLMPOBAHO Mo OTHoWweHMo kK JCGM 101:2008 (cnosapHas

cTarba 3.13».
MpumeyvaHne 2— BepoATHOCTbL OXBaTa MHOr4a HasblBaOT yposHeM gosepusi [JCGM 100:2008 (6.2.2)].

3.26 HaumeHblWwas o6nacTb oxBaTa (shortest coverage region): O6s1acTb 0xBata, MelL,as HauMeHb-
WA 06BbEM cpeamn BCeEX BO3MOXHbIX 06nacTeii oxBaTa A/ LaHHON Cny4YyaiiHON NepeMeHHOon ¢ 0aMHaKoBOW
BEPOATHOCTbIO OXBaTa.

6
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MpumevyaHune — Bcnyyae cCKasIsPHON CnyyaliHoOl NepemMeHHO HaMMeHbLlas 06/1acTb OXBaTa CoBnagaeT ¢
HaMMeHbLLVM VHTepBasIOM oxBaTa. [1s ciyvaliHon NepeMeHHOIi, On1cbiBaemMoli BEKTOPOM B IBYMEPHOM NPOCTPaHCTBe,
HaMMeHbLUast 061acTb oxBaTa NpeAcTaBnseT co60ii NOBEPXHOCTb C HAMMEHbLLEV NAoLWaablo U3 BCEX, UMEIOLLUX TY Xe
BEPOATHOCTb OXBata.

3.27 MHOrOMepHOe HopManbHOe pacnpegeneHne (BepoAaTHocTei)l* (multivariate Gaussian
distribution): PacnpegeneHne BeposiTHOCTEN BEKTOPHOW cnyyaliHoli nepemMeHHoi X pasmepHocTu N * 1 Takoe,
4YTO COOTBETCTBYOLWAA NAOTHOCTbL COBMECTHOrO pacnpejeneHns umeeT Bua:

MpuMeyaHune — L— mMaTeMaTnyeckoe oxugaHne X V — koBapuaumoHHas Matpuua X, Kotopasi fLo/kHa GbITb
MOMNOKMTENBHO OnpeaeneHa.

3.28 MHOromepHoe /-pacnpegeneHue (multivariate l-distribution): PacnpeseneHne BeposaTHOCTel BeK-
TOPHOI1 cnyyaliHol nepeMeHHON X pasmepHocTu N * 1 Takoe, 4TO COOTBETCTBYHLAaa NIOTHOCTL COBMECTHOTO
pacnpegenenus ¢ napameTpamu jk Y u v nmeert Bug:

T {V*N)I2

(1)(NV)™2 [«(K)]

x(Y'

roe r(z)~ Jr' le 1df - ramma-cyHkuus, z > 0.
o]

MpumeyaHne 1— MHoromepHbIM [-pacnpefeneHremM onucbiBaeTCsl BEKTOpHas crydyaiiHas nepeMeHHas X
pasvepHocTn N * 1. yaoBneTBopsitoLLasi COOTHOLWEHUIO X - U = (v/tV),I120. rae O — BekTOopHas ciyvaiiHas nepemeHHas
pa3mepHocT N * 1. nmetoLlas HopMasibHoe pacrnpefesnieHne ¢ Hy/IeBbIM MaTteMaTuYeckuM OXUgaHNeM 1 NOSI0XUTESIbHO
onpeaeneHHol KoBapuaLuVoHHOI MaTpuueit Y pasmepHocty JI/* N. a WW— ckanspHas c/lyyaiiHas nepeMeHHas, uMetowas
X2-pacnpegeneHue (pacnpefeneHne xu-ksagpar) ¢ v cTeneHsamu cBo60oapl.

MpumeuvyaHne 2— MNNoTHOCTL /-pacnpedenenus 4yd Henb3a NpeacTasuTb B BUAe npoussegeHus N naot-
HOCTeli pacnpejgeneHns afeMeHToB BekTopa X iaxe B TOM Cnyyae, korga V— anaroHanbHas matpuvua. B obwem cnyyas
Mexzay aneMeHTamMm BekTopa X CyLLecTBYeT cTaTucTnyeckas 3aBncuMocTtb. Hanpumep, npu N= 2. v=5u V— eguHn4Hoi
mMaTpuLe pasMepHoOCTn 2 * 2 BEPOATHOCTb TOro, YTo X1> 1 coctaBnseT 18 %. B TO Bpemsi Kak yC/ioBHast BEPOATHOCTbL TOro,
4TO NpU X2 > 2 3HaveHune X, ByaeT npe.billaTb eauHuULYy, cocTaBnsert 26 %.

4 CornaweHmna n YC/NOBHbIE 0603Ha4veHus

B HacToslem cTaHfapTe UCNOMb30BaHbl Ceylolne cornalleHns n ycaoBHble 0603Ha4YeHus.

4.1 B GUM [JCGM 100:2008 (nyHKT 4.1.1. npumeyaHune 1)] 419 3KOHOMUN YC/IOBHbIX 0603HAYEHWIT OANH
1 TOT Xe cuMBON (NponucHasa 6yksa) NCMnonb3yeTcs Ans:

(i) dom3nueckoit BeNnUmnHbl, KOTOpas npegnonaraeT Hannume eJUHCTBEHHOrO UCTUHHOMO 3HAYEHUS;

(i) cnyvaiiHoi nepeMeHHO, accoLMMPOBaHHOW C 3TON DM3NYECKOl BETMYNHON.

NMpumevyaHne — CnyvaiiHad nepeMeHHas BbIMOHAET pasHble PO MPU OLIEHNBAHUN HeoNpeAeIeHHOCTH Mo
Tuny A n B. MNpy oueHnBaHnM HeonpeaeneHHoCTH No Tnny A. cnydaiiHaa nepemeHHas npefacTaBnseT cobol «... BO3MOX-

HbIii pe3ynbTar HabMtofeHUs BeIUMHbI». [pU OLIEHMBaHUN HeonpeeneHHOCTH Mo TNy B BEPOSITHOCTL pacnpegeneHus
cnyyaiiHoli nepeMeHHoli XxapakTepn3yeT UMEIOLLMECS 3HAHKS O BO3MOXHbIX 3HAUEHWSX 3TON BE/TNUMHBI.

3OTa ABOWCTBEHHOCTb 0603Ha4YeHNli B 60/bLINHCTBE C/lyYaeB He Bbi3biBaeT HeyJ06CTB.

B HacToswem ctaHgapTe (Tak xe. kak 1 B JCGM 101:2008) B cnyyae BXOAHbIX BE/INYMH, HeonpeaeneH-
HOCTb KOTOPbIX OLeHMBAalT No TNy A. O4UH 1 TOT Xe cumBOA (MponucHas 6ykBa) NCMOMb30BaH ANA Tpex no-
HATWUIA. & UMEHHO:

a) husmueckan BennMUnHa;

b) cnyyaiiHas nepeMeHHas, 4715 KOTOPOI nonyvalT pe3ynbTaTbl HAONOAEHWA;

C) cnyvaliHaa nepeMeHHas, pacnpegeneHne BepoaTHOCTA KOTOPOI accouumpyoT ¢ UMeLWUuMnUcsa 3Ha-
HUSIMW O BO3MOXHbIX 3HAYEHMNAX (hU3NYECKON BENUYUNHBI.

[lBa nocnefHnNx NOHATMA, OTHOCALLMECA K Cny4valiHoli nepeMeHHoil, B GUM (JCGM 100:2008) He pas-
OensATCcA. UTO MOXEeT ABUTbCA UCTOYHUKOM HedopasyMeHui. Tak paccmatprvBaemMas B HacTosALWeM cTaHhapTe

I* MHoromepHoe HopMasibHOe pacrnpeesieHne HasbliBaloT Takke MHOTOMEPHbIM pacnpegeneHvem Naycca.
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n B JCGM 101:2008 npoueaypa ouoMuBanns HeonpeaeneHHoOCTU C Ucnosb3oBaHneMm Metofga MoHTe-Kap-
N10 MOXeT 6blITb HeNpaBW/IbHO MCTONIKOBaHa Kak peanusauuns npoueaypbl, nsnoxeHHo 8 JCGM 100:2008
(NYHKT 4.1.4. npumeyaHve 1). B felicTBUTENbLHOCTYM Xe. XOTA yKa3aHHble NpoLeAypbl CXOXN B TOM. UTO B 06eunx
nonyyarT BbIGOPKY 3HAYEHWI BbIXOAHON BENUYUHbI AN AAHHON MOAenun n3MepeHus M3 COOTBETCTBYIOLLEro
pacnpegeneHuns, camu pacnpegesneHus B obwem cnyydae 6yayT pasHbimu. B JCGM 100:2008 (nyHKT 4.1.4,
npuMeyaHne 1) 3To yacTOTHOe pacnpejgeneHve, T. e. ciyyaliHas nepeMeHHass UHTepnpeTupyeTcs B CMbic/e
nepeuncneHns b), Torga kak B metoge MoHTe-Kapno 3To pacnpejeneHune cnyyaiiHoli nepemMeHHon, nutepnpe-
TUPYEeMOW B CMbICNe nepeyncnerHns c). Ana 60NblNHCTBA U3MEPUTENbHbLIX 3a4a4 NOAXo4, NPeANOXeHHbIN B
JCGM 100:2008 (nyHKT 4.1.4, npumeyaHue 1). He pekomeHayeTca (cMm. [2]).

4.2 ONnA BXOAHbIX BENVYUH MOAENUN W3MEepeHus B HacToslWeM cTaHfapTe MNpuUHATO o603HayeHue
Xy XNwunn B Buge matpuubl X = (X ,,.... XJ)T paamepHoctn N * 1 (cMMBON «T» 0603HayaeT TPaHCNOHU-
poBaHue).

4.3 Ana BbIXOAHbIX BENUYMH MOAENUN W3MEepeHWUs B HacToAleM cTaHfjapTe MNPUHATO o603HayeHue
Y Ymwunu B Buge matpuubl Y= (Y, Ym)T pasamepHocT T*1.

4.4 Ecnn Y MOryT 6bITh BbipaxeHbl Yyepe3 X B ABHOM BuAe, TO MOfe/lb U3MepeHns nMeeT BUA

Y M *). 1)

roe f — mMHoromepHas dyHkuns nsmepeHnus. fipyras popma 3anvcu Ans Toli xe mogenu (cMm. 3.9) umeet Bug

* - W b - «<>R

rae /,(X)..... IT (X) asnsaTca cocTasnaowmnmm /(X).
4.5 Ecnn Y He BblpaXeHbl B ABHOM Buae yepes X. TO MoeNlb NU3MepeHns nMmeet BUS

h(Y. X) =0 )
wnu, B Apyroit oopme 3anucu (cm. 3.8).

N(KX) = 0. hm(Y.X) = 0.

4.6 OueHky X ob6o3HavaloT B Buge x = ( X , . xN)r — matpuubl pasmepHoctn N * 1. KoBapuaunoHHy0
MaTpuLy, COOTBETCTBYIOLLYIO X, 0603HavaloT B Buge 0X— matpuubl pasmepHoctu N * N (cm. 3.20).

4.7 OueHKy Y o6o3HayvaloT B Buge y = (y,...... yT)Ir — mMaTpuubl pasmepHocTy w* 1. KoBapnaunoHHY0
mMaTpuLy, COOTBETCTBYIOLLYIO y. 0603HavalT B Buge Uy — matpuua pasMepHocTM T * T.

MpumeyaHune — Uy B crnyyae MHOTOMEPHO MOAENN C T BbIXOAHBLIMY BEIMUMHAMM SBISETCH aHa/Iorom auc-
nepcuv n*(y) 4N y B cfiydae 04HOMEPHOW Mogenn n3mepenns, paccmarpusaemoit B JCGM 100:2008 n JCGM 101:2008.
B JCGM 100:2008 n(y) o603Ha4aeTcs Kak uj_y), rae NoACTPOUHbIA MHAEKC “C' NPUMEHNTENBHO K CTaHAapTHON Heonpeae-
NleHHoCcTn o603HavaeT «cymmMapHas». Kak n 8 JCGM 101.2008. B HacTosiLeM cTaHAapTe MCnosib3oBaHne NoACTPOYHOro
nHAekca "c" B JaHHOM KOHTEKCTe paccmaTtpmBaeTcs kak n3nuwHee [cm. JCGM 101:2008 (nyHKT 4.10)].

4.8 ECnn OLEHKN BbIXOAHbIX BEIVMYUH NpegnonaraeTcs MCNoMb30BaTb MO OTAEMbHOCTU, TO KaxAaas u3
3TUX BE/IMYMH MOXET paccMaTpuBaTbCs Kak BbIXO[HAasA B COOTBETCTBYIOLLEN O4HOMEPHOW MOAEeNn N3MepeHns.
Ecnun xe. Hanpumep, Ana nocneayowmx pacyeToB 3TN OLEHKN A0/DKHbI BbITb NCNOb30BaHbI COBMECTHO, TO
[O/MKHbI 6bITb NPUHATLI BO BHUMaHNE KOPPenauun Mexay HUMK.

4.9 CTaHfapTHY0 HeonpefesieHHOCTb, COOTBETCTBYIOLYI0 X. 0603Ha4YaloT U{x). EC/IM KOHTEKCT UCKI0-
yaeT BO3MOXHOCTb OWMWGOYHOTO WCTOSIKOBAHUA, TO MOXET MPUMEHATHLCA COKpalleHHas dopma 3anucu ux.
[aHHasa dpopma 3anucum He peKoMeHAyeTCs, eC/n Npu X UMeeTCs MHAEKC UM WHON 3HaK, HanpuMmep X Wam X.

4.10 Mo X MOXHO NOHUMAaTb KaK «OLEHKN BXOAHbIX BE/IMYNH», TaK U «OL,E€HKY BXOAHOW BENNUYNHBI (BEK-
TOpHON)». B HacTofAwem cTaHjapTe NpeuMyllecTBEHHO UCMO/b3yeTcA nocrneAHee onpegesieHue (To xe ca-
Moe cnpaBefINBO A/ BbIXOAHbIX BENUYNH).

4.11 Kak ykazaHo B 4.2 — 4.10. BennymMHa B obwem cnydyae o603HayaeTcs C NOMOLLbIO MPONUCHOW
6YKBbI, & ee OLleHKa nan HekoTopoe (hMKCMPOBAHHOE 3HAYeHMe BeMYnHbl (Takoe, Kak MaTteMaTuyeckoe 0Xu-
[aHune) cooTBETCTBYHOLEN CTPOUHOI GYyKBOW. laHHOe npaBuno yaobHo Ansa obuiero aHanmsa, HO 3avacTyto
He noAxoAuT AnA 0603HAaYEeHNA BE/TMYMH B KOHKPETHBIX MPUIOXEHNAX M3-3a YCTOSBLIECA NpakTUKM UCNO/b-
30BaHMA ANA KOHKPETHbIX h13NYeCKUX BEYNH crnelnanbHbiX 0603HavYeHunin, Hanpumep T 4ns TemMnepaTtypsl
1t ana spemeHun. MoaToMy B HEKOTOPbLIX MPMMepax HacToslero ctaHjapTa UCnob3ylTcs UHble 0603Have-
HUA: u3nyeckas BenMyMHa 0603HavYaeTCcs ee 06WEenPUHATLIM CUMBOJIOM, @ ee MarteMaTtnyeckoe oxugaHue
WM OLieHKa 3TUM e CUMBOJIOM C LMPKyMA1EeKCOM («KpbILKOI»). Hanpumep, aMnanTyAa nepemMeHHoro toka
(npumep 1u3 6.2.2) o603HavaeTcsa /, a oueHka /- /[cm. JCGM 101:2008 (nyHKT 4.8)].

4.12 HacToAwmii cTaHAapT oTcTynaeT oT 0603Ha4YeHnit, 4acTo UCNOoNb3yeMblX A8 0603HAaYeHNa NIoT-
HOCTell pacnpegeneHus BeposiTHocTell n yHkumnii pacnpegenenmsa. BJCGM 100:2008 o4HO 1 TO xe 0603Ha-
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yeHue / NCNONb30BAHO KakK ANS PYHKLUM U3MEpPEHUs, Tak U A5 NAOTHOCTM pacnpefeneHns BepoATHOCTEN,
yeM co3gaeTca HekoTopas nyTaHuua. MOCKONbKY B HacTosWeM cTaHAapTe MoAensam yaesneHo ocoboe BHU-
MaHue. AN NAOTHOCTU pacnpefeneHus BepoATHOCTEW N dYHKUUM pacnpefeneHns BMecTo 0603HavYeHunn / n
F ncnonb3oBaHbl COOTBETCTBEHHO A4 U G. MNpuMeHAeMble NOACTPOUHbIE MHAEKCHI COOTBETCTBYIOT CNyYaiHoi
nepemMeHHol, 0 KOTopoW naeT peub. O603HaUYeHNe / OCTaBNEHO AN onucaHnsa PYHKUMKM n3mepeHns {B cka-
NSAPHOI UM BEKTOPHOI hopme).

4.13 MNnoTHOCTb pacnpefeneHns mMoxeT 6blITb NOCTaB/eHa B COOTBETCTBME Kak ckansapHoi (X). Tak u
BEKTOpPHOW (X) BennuunHe. B crnyyae ckansipHoli BENNYMHBI NIOTHOCTbL pacnpegenexnns gns X o6o3Havyaetcs
kak pxfc). roe %— nepemeHHas, NnpuHMMaloLwWwas BO3MOXHbIe 3HAYEeHUs BeNMUYnHbI X. 34ecb X paccmaTpuBa-
eTcs, Kak ciyyailHasi nepemMeHHas ¢ matematuyeckum oxungannem E(X) n gucnepcuneii V(X).

4.14 B cnyyae BeKTOpPHbIX Be/IMYUH MAOTHOCTb pacnpegeneHunsa ansa X obo3HavaeTcs kak ax(%). roe
£ =(Ev ... WT — nepemeHHas, NnpMHUMaloLLaa BO3MOXHbIEe 3HA4YEeHNs BennunHbl X. 3aecb X paccmaTpusa-
eTcs Kak cnyvyaliHaa nepemeHHas ¢ oxugaHvem £(X) n koBapuaynoHHon matpuuein V(X).

4.15 AHanorn4yHo, B criyyae CKansapHbIX BONMYMH (¥Y) NNOTHOCTb pacnpefesieHns obo3HavyaeTcs Kak
ay(M), a B cnyyae BEKTOPHbIX BeANYUH (Y) —

4.16 Ans 0603HAYEHUA AEeCATUYHON APO6GYK ncnonb3yetcsa 3ansataslk

5 OCHOBHbIe NpUHUUMDI

5.1 O6wue NONOXEHMNSA

5.1.1 B GUM [JCGM 100:2008 (nyHkKT 4.1)] nsmepeHne mogenupyetca yHKuunen, ceasbiBatoweli geii-
CTBUTEJIbHbIE BXOAHblIE BENINYUHBI X, ...... XN v felicTBUTENbHYIO BbIXOHYHO BeNWYunHy Y B Buae opmynbl
(1). 1. e. Y=1(X). rge X = (X,...... XNy — peiicTBuTenbHas BeKTOpHas BXOAHaA BennynHa. 3TO ofHOMepHas
PYHKLMA n3mepeHnus ana AeiACTBUTESbHLIX Be/IMYnH (cM. 3.9 npumevanmne 3).

5.1.2 Ha npakTuke He BCe M3MepPeHUs MOTyT 6bITb CMOLE/IMPOBaHbl C NOMOLLbI0 PYHKLNN N3MEPEHNSA C
OlHOW CKanApHO BbIXOAHOI BENNMYNHON. B peanbHblX U3MepUTesbHbIX 3agavyax MOryT UMeTb MecCTo:

a) HECKO/IbKO BbIXOJHbIX BE/TMYNH ... YT (KOTOpble COBMECTHO 0603HayvalnTCA AeNCTBUTENbLHON BEK-
TOPHO BbIXOAHON BennynHon Y= (Y ,...Vm)T). ana kotopbix popmyna (1) npuuumaet sug Y = f(X)\

b) 6onee obwuii BUA Mmogenn namepeHus B suge popmynsl (2), 1. e. X Y. X) =0.

5.1.3 Kpome TOro, HeKoTopble UNN BCE 3/1EMEHTbl X U. COOTBETCTBEHHO, 3/1IEMEHTbLI Y MOTYT npefjcras-
NATb COb6OW KOMMEKCHble BenMYMHbl. ECnn Kaxaylo Takylo KOMMNIEKCHYK BenuunHy npeactaBuTb B Buie
[BYX coCTaBNAwWNX (4eAicTBUTENbHAA U MHUMAS YacTb UM MOAY/b U apryMeHT KOMMJIEKCHOro yncna), 10. B
npuHyune, 6e3 HapyleHns 06LWHOCTM MOAEeNb U3MEPEHUS MOXEeT paccmaTpuBaTbCa Kak MoJesnb C AeicTBu-
TeNbHbIMW BennynHamu. OgHaKko B 60/bLIMHCTBE CayyYaeB BUJ anroputMoB, paboTalowmux ¢ KOMNIEKCHbIMY
Be/IMYNHaMU, NpoLe, Yem ecnun 6bl MOAENb BKIOYaNa TONbKO AeACTBUTEIbHbIE BeNnYnHbl [14]. MpuMmeHeHune
mMofeneii n3MepeHus ¢ KOMMJIEKCHbIMW Be/IMYMHAMUN MO3BOMIAET 3anucatb 3aKOH TPaHC(OPMMUPOBaHUA He-
onpepeneHHOCTell B KOMNAKTHOM MaTpuyHOM Buge (cM. 6.4 1 npunoxexHue A).

5.1.4 B HacTosAWeM cTaHgapTe Mogenu, ykasaHHble B 5.1.2 n 5.1.3, paccmaTtpuBatoTcs B 60see obwem
BMAe.

5.2 OcCHOBHble 3Tanbl OLLeHNBAHUA HeoNpegesiIeHHOCTH

5.2.1 OCHOBHble 3Tanbl OLEHWBAHWS HeomnpefesIeHHOCTU BKIOYalT B ceb6s hOopMyMpOBKY M3mepu-
TenbHOI 3afjaun, TpaHchopMupoBaHue pacnpegeneHunii n NosyyeHne oKOHYaTesIbHOro pesynbraTa:

a) hopMynupoBKa U3MepuTesibHO 3afaumn BkIYaeT B cebs:

1) 3afaHvie BbIXOAHON BeNYMHbI Y (M3MepseMoii BEeKTOPHO BeMYMHBI);

2) BbIsIBNIEHNE BXOAHbIX BE/IMYMH, COCTABAAIOLNX BEKTOPHYIO BXOAHYIO BE/IMUMHY X, OT KOTOPbIX 3aBUCUT Y,

3) cocTaBneHne MOAENU U3IMEPEHUSA, onpedensiolleil B3auMocBsa3b Y ¢ X B BuAe GyHKUUM U3MepPeHus
[cm. dhopmyny (1)] wan B 6onee obwem Buge [cm. hopmyny (2)];

4) npunuceiBaHWe pacnpefesieHnin BeposaTHocTel (HopManbHOro, NPSAMOYro/1IbHOTO U T. .) BXOAHbLIM Be-
nuumHam X (anemeHTaMm BekTopa X) UM COBMECTHOTO pacnpefesieHus BepOATHOCTEN BXOAHbIM BENNYMHAM,
He ABAAWMNMCA HE3aBUCMMbIMUK, HA OCHOBE MMeloLLeiics 0 HUX nHpopmaymu.

b) TpaHcopMupoBaHUe pacnpegenieHnii npegycMmatpuBaeT onpefefieHne NA0THOCTU COBMECTHOTO
pacnpefefnieHns BbIXOLHON BenMUMHbI Y HA OCHOBEe MJIOTHOCTel pacnpefeneHns BXOAHbIX BEIMYUH X, U UC-
nofib3yeMoli Mofenn n3MepeHus.

1) B opurnHane Ha aHrMnckom si3bike B JaHHOM nogpasgerie ykasblBaeTcs Ha UCNonb3oBaHve B KayecTBe Aecs-
TWUYHOTO 3HaKa TOYKWM BMECTO 3ansToi.

9
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c) nosly4eHne OoKoHYaTeNbHOro pesysnbTara npeanosiaraeT UCNOJIb30BaHMe NMIOTHOCTU pacnpefesieHns
Kansa onpepgeneHuns:

1) oueHKn MaTeMaTUM4ecKoro oxugauua Y B suge y

2) koBapuaunoHHoi maTtpuubl Uy. cOOTBETCTBYIOLLEN Y,

3) o6nacTtu oxeata, cofepxalieil /¢ 3agaHHOl BepOATHOCTbIO P(BEPOATHOCTL OXBaTa).

5.2.2 dopMyNnpoBKY W3MepUTENbHON 3ajaun ocyllecTBiseT MeTposior. PekomeHjauunm no BbliGopy
NAOTHOCTU pacnpegeneHus [ctagua 4) atana a) B 5.2.1] 4na HekoTopbiX 06W KX cnyvyaeB npuBegeHbl B JCGM
101:2008 u B 5.3. 3T1anbl TpaHcopMUpoBaHusa pacnpefesieHnii U Nosly4YeHUss OKOHYaTe bHbIX pe3ynbTaToB
(6) n B) B 5.2.1]. ANS KOTOPbIX NpUBeAEHbl NOAPOGHbIE yKa3aHUsA, He TpebylT A0NONHUTENBHON MeTPONoru-
4YeCcKoNn MHopMaunm U MOryT 6biTb BbIMOIHEHbI C /11060 TpebyeMOoW BblYMCANTENbHOW TOYHOCTbIO ANS NO-
CTaB/IEHHOV 3agaun.

MpumMmeyaHune — Kak TONbKO 3Tan NOCTaHOBKW 3aJayn a) B COOTBETCTBUM C 52.1 BbIMO/IHEH, TEM CaMbIM
MI0THOCTb pacrnpefenersi BeposiTHOCTel A9 BbIXOAHOW BENMYMHBI Y hopMasibHO NOJTHOCTLIO onpejenera. OfHaKo Bbl-
4nCeHe MaTeEMaTUYECKOTO OXMAAHNS, CTaHAAPTHOrO OTK/IOHEHWS 1 06N1acTy oXBaTa MOXeT NoTpe6oBaTb NPUMEHEHNs
YMCMEHHbIX METOLOB, 061aJAK0LLMX HEKOTOPOI CTENEHbID MPUGTIMKEHNSI.

5.3 ®YHKLMUN NAOTHOCTN BEPOSATHOCTMN 415 BXOLHbIX BENYUH

5.3.1 O6uwme NnosoXeHUs

PykoBogcTBo no BbIGOpY MAOTHOCTEl pacnpefeneHus ANna BXOAHbIX BeNMYMH X, Ha aTtane dopmynu-
pPOBKM M3MepuTenbHoOW 3agauum npusegeHo B JCGM 101:2008 (pa3gen 6) ANs HEKOTOPbLIX 06WMX Cnyyaes.
OfHako efuMHCTBEHHbIM MHOrOMEpPHbIM pacnpefeneHvemM, paccmoTpeHHbiM B JCGM 101:2008, aBnsetcs
MHOTOMepHoe HopMasbHoe pacnpegeneHne JCGM 101:2008 (nyHKT 6.4.8). 9To pacnpegenieHne NpPUNUChI-
BalOT BXOAHOW BennunHe X. ecnv AOCTynHasa uHgopmauuns o6 X BkaovaeT B ce65 TOMbKO OL,EHKY X U COOT-
BETCTBYIOLLYIO KOBapuayumoHHyto matpuuy Ux. B 5.3.2 paccmatpusBaetcs ewe o4HO MHOroMepHoe pacnpeje-
neHune — /-pacnpegeneHuve. Ero npumeHsoT, ecnm eAUHCTBEHHON [OCTYNHON MHdopmalmeid o BennumHe X
aBnseTcsa Bbl6opka HabnwaeHni (TpegnonaraemMbiX HE3aBUCUMbIMU) BEKTOPHOW BeTMUYMHBI U3 MHOTOMEPHOTO
HOPMasibHOTO pacnpefesieHns ¢ HeM3BEeCTHbIM MaTemMaTuyecknum OXuAaHueM U KOBapuaLVOHHOW maTpuueit
(cMm. Takxe 6.5.4).

5.3.2 MHOromepHoe /-pacnpegeneHue

5321 MpeanonoXxuMm, 4To 418 BEKTOPHOW BENUYMHBLI X padMepHocTbio N * 1, uMetowel MHOrOMepHoe
HopMmanbHoe pacnpegenexue JI/(p. 1) ¢ HEM3BECTHLIM MaTeEMaTMYECKUM OXWUAAHUEM L, U KOBapuaLWOHHOM
matpuueii I paamepHocTbio N * N. 4OCTYynHblI N He3aBUCUMbIX HabntoaeHuii, n > N. MycTb L, — UCKOMOE 3Ha-
yeHune X. Torga, BbIGUpas B kayecTBe anpuoOpPHbIX pacnpegesieHnin ana 1 u b cooTBeTCTBYOWME HENHGOP
MaTuBHble pacnpefeneHns u ucnonb3ya Teopemy baiieca, noayymm, 4TO COBMECTHbIM pacnpefesieHnem s
]l(vlnm pacnpefeneHuem, npunuceiBaembiM X) 6yfeT MHOromepHoe /-pacnpefenenue Lix. Stnycv =n- N
cTeneHsamu csobogsl [11], rae

). SR TT - +(X,-*)(*,-x)T].
MpumeyaHue — lNpy HaNYUM COOTBETCTBYHIOLLIMX OCHOBAHUIA B KQYECTBE anpyopHbIX pacnpeseneHunin Moryt

6bITb B3ATbI ApYrvie pacnpeseneHus, YTo MOXeT NPUBECTU K APYroMy 3HaUeHWIo uMcna cTeneHeii ceo6oab! Ans fy(x, &'n)
WM Alaxe K ApyroMmy Tuny pacnpegenerus ans X.

5.3.2.2 TINoTHOCTbL pacnpefesieHns, nosiy4eHHoro Ana X uMeet Bug

rae '(z) — ramma-yHKUMA aprymeHTa r.
5.3.2.3 MartemaTtnyeckum oxuaaHunem u kosapuaumeli X 6yayT COOTBETCTBEHHO

rae E(X) onpepeneHo Tonbko gnsa v > 1 (4to cootBeTcTByeT n > N + 1).
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5.3.2.4 Uto6bl chopmMMpoBaTh C/yvainHoe BbI6opoyYHoe 3HaveHue £ n3 fv(x. S'n), BosbMmem N cnyyaiiHbix
BbI6GOPOUHbIX 3HaueHunii z(L/ = 1,.... N. u3 ctaHgaptHoro pacnpegenexus laycca N (0.1) n ogHo Bbi6GopoUyHOe
3HaveHne w 13 x*,-pacnpejeneHus c v cteneHsammn ceobogbl. Torga

Z={z2 *WF
rae L — HWKHAA TpeyronbHaa matpuua pasmepHocTu /V* JI/ B pasnoxeHun Xoneykoro S/n = LL~ [13].

MpumeuyaHne — MaTpuua L MOXeT ObITb ONpeaeneHa, Hanpuvep, kak B [13].

5.3.3 locTpoeHne MHOTOMEepPHbIX PYHKLUUNIA NAOTHOCTU pacnpepeneHus
Korga BxogHble BeINMUYUHBI X ,.....X NKOppennpoBaHHbl, TO 06bIYHO AOCTYNHON O HUX UHDOpMaL el aB-
naeTcs BUJ NIOTHOCTU pacnpefeneHns AN Kaxgoi u3 aTux BeMunH (Hanpumep, AN 04HOV — HOpMasbHoe,

ANA ApYroii — npsiIMOYrofibHOE W T.M.), OLEHKN X, ......Xbl. UCMO/Ib3yeMble B KauecTBe MaTeMaTU4yecKnX 0Xu-
AaHWii. cTaHAapTHbIe HEONPeAeNneHHOCTU U(X,)......u(XN). UCNoib3yeMble B KAYECTBE CTaHAapTHLIX OTKIOHe-
HWiA. 1 KOBapMauum, COOTBETCTBYIOWME Napam X.. [NoCTpoUTL N0 MapruHasbHbIM pacnpegeneHmsam X, ... Xw

COBMECTHYI0 MJIOTHOCTb pacnpegeneHuns ans X MOXHO, 3Has ux konyny. OfiHako BbilleyKa3aHHO MCXOAHOM
UH(hopMaLMM MOXeT COOTBETCTBOBATb MHOXECTBO KOMY/1. NO3TOMY BWJ NOCTPOEHHOK COBMECTHOM NIOTHOCTK
pacnpegenexus 6yfeT He eANHCTBEHHbIM.

5.4 TpaHcopmupoBaHue pacnpegenexuii

5.4.1 Ha pucyHke 1 cneBa nokasaH npumep mogesniv namepeHus ¢ N =3 B3aMMHO He3aBUCUMbIMU BXO[-
HbIMW BennumHammn X = (X,. X2. X3)T 1 T = 2 BbIXOAHbIMW BeAuunHamm Y = (Y,, Y2)T. DyHKLMA N3MEepeHns —
f- (/,, 2)T. Benuunnam X(./= 1,2,3, npunucaHbl NJIOTHOCTU pacnpegenermns ax (S(. a Y xapakrepusyeTtcsi COB-
MECTHOW NJIOTHOCTbIO pacnpegenenns gity) = gY Y (J1,, h2). Ha pucyHke 1 cnpaBa nokasaH npumep, B KOTO-
pom X, 1 X2 B3aMMHO 3aBUCUMbl U XapakTepusyTca COBMECTHOI NAIOTHOCTbIO pacnpegenexnns ax x (*,.%).

5.4.2 BbixofHaa Be/MYMHA Y MOXeT caMa CNYXWUTb OCHOBOW AN NONYyYEeHWUA creayoleid BennynHbl,
Hanpumep. O. Torga Yb6yaeT paccmaTpmBaTbCs Kak BXO4HAaA BeMYMHA B MOAENN U3MEPEHUS, ONUCbIBAEMO,
Hanpumep, yHKUMER n3mepeHus t n nMmeroLwein sug

0=«Y).

Tak, Y MOXeT npefcTaBnsTb co60i Ha6op 3TaNOHOB MacChl, a O — CyMMaMy HEKOTOPbIX U3 HUX.

ax, ($,) -u.
y,=f,(X,.X2,X3) 9%, *rK,.ur) _ _ Y, =M*.- X2, X.)
2($2) — _ .
Ax? (32) Y= XV X1 X3 Ay, ¥r(n-n2> Yr=A(X,.X 2, Xj) AY.. yA1,n9
9*3(£3) — m
9M 43> —

PuicyHox 1 — TpaHcdopmuposaHue pacnpegenenuin 4ns mogenm ¢ N = 3 BXoAHbIMU BEMIMUMHAMA U T = 2 BbIXOAHLIMU BEMMN-
YMHAMW. KOrAa BXOAHbIEe Be/INUMHBI X,. X 1 X| B3aMMHO He3aBVCUMbI (CieBa) 1 korga X, 1 X2 B3aMMHO 3aBUCKMbI (CripaBa)

5.4.3 O6beguHeHne YHKUUIA nsmepenus f un t gns aByx nogmopeneii nNo3BonseT NoaAyYUTb 3aBUCK-
MocTb O HenocpeACTBEHHO OT BXOAHbIX BennumH X. OQHako B psafe naMepuTesibHbIX 3a4ay xenaTtesibHO COo-
XpaHuTb pa3bueHve Ha NnogMoAeNnn, ecin OHM OTHOCATCA K PYHKUMOHANbHO pa3HbiM 3Tanam. COBOKYNHOCTb
ABYX nogmMmogenei npeactaBnsoT cob6oil npuMep MOAENN MHOTOCTYNEHYATOro n3MepeHus (cm. 3.12).

5.4.4 Cnyualii, korga Ha huHaNbHOM 3Tane MHOTOCTYNeHYaToro M3MepeHuns ¢ NpUMeHEHNEM MHOToOMep-
HbIX NogMogenein nmeeTca eAUHCTBEHHAA BbIXOAHAA CKansapHas BenuynHa, MoXeT 6blTb PACCMOTPEH € Npu-
MeHeHnem JCGM 101.2008.

5.5 MonyyeHne NTorosoii nHopmayumn

5.5.1 OueHka y BbIXOAHON BeNUYMHbI Y paccMaTpuBaeTcsa kak Matematuyeckoe oxugaHne E(Y). Kosa-
puaunoHHan matpuua Uy. cOOTBETCTBYIOLWAA Y. — Kak KoBapuaLuuoHHas matpuua Y(Y).
5.5.2 1na BepoATHOCTMN oxBaTa p 06/1acTb oxBarta RYAna Y nonyvaloT pelweHnem ypasHeHUs

J 9y P
.
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MpnmeyaHne 1— HeKOTOPbIM BENMYMHAM MOTYT ObITb NOCTABMEHLI B COOTBETCTBUE CyYaliHble NepeMeHHbIe
C pacnpefeneHusMK, 415 KOTOPbIX MaTeMaTV4yeckoro OXuAaHnsa U KoBapuaLMoHHOM MaTpuLbl He CyLlecTByeT (CM., Ha-
npumep, 5.3.2). OgHako o6nacTb oxBarta As1a Y cyllecTByeT Bcerga.

MpumeuvaHne 2— BobLiem cnyyas CyllecTByeT 60siee 04HOI 061acTV oxBaTa A1 3a4aHHON BEPOSTHOCTH
oxsara p.

5.5.3 MpAMOro MHOroMepHOro aHasora BepoATHOCTHO cuMmeTpuyHoro 100p %-Horo nHTepeasa oxeara,
paccmoTpeHHoro B JCGM 101:2008, He cywecTByeT. O4HaKo cyl,ecTByeT aHanor HanMmeHowero 100p %-Horo
WHTepBana oxsata — 370 HOOp %-Has HanmeHbllas obnacTb oxBaTa.

5.6 Cnoco6bl TpaHcOpMUPOBaHUA pacnpegeneHuit

5.6.1 TpaHcopMupoBaHue pacnpegesieHnii ocyLecTBAAIOT HECKOIbKUMM cnoco6amu:

a) aHanMTM4yeckumMu meTogamu, obecneymBalLWMUMM NOJy4YeHWe MaTemaTMyeckoro npeacTaBneHUs
NAOTHOCTW pacnpeaeneHuns ansa Y,

b) NpUMeHeHVeM 3akoHa TpaHcopMupoBaHus HeonpeaeneHHoCcTell, OCHOBAHHOTO Ha 3aMeHe PYHKLUN
M3MepeHna ee annpokcumauumein pagom Teinopa € YneHamu pasfiokKeHUs NepBoro nopsgka [0606uweHne
nogxoaa, nsnoxeHHoro B JCGM 100:2008 (nyHkT 5.1.2)]:

C) yncneHHbiMn metogamu [cm. JCGM 100:2008 (nyHKT G.1.5)]. B TOM 4Yucne ¢ UCNosb3oBaHMEM MeTo4a
MoHTe-Kapno (MMK).

NMpumeyaHune 1— AHanuTnyeckve MeTOAbI MPEBOCXOANAT BCe NMPOUKE C TO TOUKW 3PEHUS, YTO OHW He Uc-
Nosb3yT NPUGAMKEHNIA. OfHAKO OHW NPYMEHUMbI TO/IbKO B NPOCTbIX CyYasx. TakMe MeTofbl B HACTOSLLEM CTaHAapTe
He paccMaTpuBaloTCA 3a UCK/TIIOUYEHVEM NPUMEPOB, e OHU UCMOMb3YIOTCA A/15 CPaBHEHMS.

MpumeuaHune 2— Mertog MoHTe-Kapsio B HacTosiLeM CTaHapTe UCMONb3yeTcs 415 NOoyYeHyst pacnpe-
[leNeHns1 BEKTOPHOW BbIXOLHOW BE/IMUMHBI, & He B KaUecTBe MeToAa MMUTALMOHHOTO MOAeNMpoBaHus. Mpu oLeHuBaHum
HeonpeAeNeHHOCTN Ha aTane TpaHCopMMpoBaHUa pacrnpejeneHuii pellaemas 3agada sBnseTcs 4eTepMUHNPOBAHHON,
NO3TOMY B UMUTALMOHHOM MOZENMPOBaHUM (hM3MYECKOro C/ly4aitHoro npouecca HeT Heo6X0AUMOCTH.

5.6.2 B 3akoHe TpaHchopMupOBaHUSA HeonpefesieHHOCTel oueHka X = E(X) gna X u coOTBETCTBYIO-
was kopapuauynoHHaa matpuua Ux = V{X) nogsepratoTcsa npeo6pa3oBaHNio NoCpPeACcTBOM SIMHEAPN30BAHHO
Mogenu usmepeHus. B HacTosillem cTaHfgapTe gaHHas npouegypa paccmaTpuBaeTcsi 41 MOAOeN pasHbIX
TUMNOB.

5.6.3 Ha pucyHke 2 cneBa nokasaH 0606LLeHHbI 3aKOH TpaHchopMupoBaHna HeonpeAeneHHocTel ans
Moaenu namepeHns ¢ N= 3 B3aMHO He3aBUCUMbIMU BXOAHbIMU BenuunHamu X = (X,, X2. X3)Tu T =2 Bbl
XOAHbIMU BenuumHamu Y = (Y,, ¥Y,)T. OueHkoi X aBnsetca X = (X,, X2, X3)T ¢ COOTBETCTBYKLWMMMN CTaHAapT-
HbIMW HeonpegeneHHocTamu t/(x,f, n(x2) n n(x3). OueHkoin Y asnsaetca y= (y,. y2)T C COOTBETCTBYHLLEN KOBaA-
puaunoHHolt matpuueit Uy. Ha pucyHke 2 cnpaBsa TOT Xe 3akOH nokasaH A5 cnyvas, korga X, u X2 B3auMHO
3aBUCUMbI U UMEIOT KoBapuauuo i/(X,, X2) OLLEeHOK X, U X2.

X,.Vl(X,) _ X,.XT
Y, =I,(X,.Xr.X3 y VI(X(.>, m(;)r) — Y, *1,(X,.X1.X3
. . — Yy U(X,. X
20> —® (X, X2,X,) y e Y12, XT X,)
X3.1 (X — s> —

PurcyHok 2 — O606LLEeHHbI 3aKOH TpaHCopMUpoBaHUsa HeonpeaeneHHocTel Ans N= 3 B3aMMHO He3aBUCUMbIX BEe/U-
UnH X,. X2 1 X3 1 T = 2 B3aVIMHO 3aBUCHMbIX BbIXOAHbLIX BE/IMYMH (C/IEBA) U TOT Xe 3aKOH, HO /11 B3aUMHO 3aBUCUMbIX
X, n X. (cnpasa)

5.6.4 B meTone MoHTe-Kapno coBmecTHOe pacnpegesieHne BeposiTHOCTel AnsA X. npeacTaB/ieHHoOe B
umMdpoBoM BuAe, TPAHCHOPMUPYETCA C NOMOLWbIO MOAENN U3MEPEHUS ANA TOro, YTO6bI NONYYNTb AUCKPET-
HOe npejcTaB/ieHne COBMECTHOro pacnpejenieHnsi BEpOATHOCTM A8 Y. HA OCHOBE KOTOPOro 3aTeM nosy4vawT
OKOHYaTeNbHble pe3ynbTaTbl U3MEpPeHus.

6 Cnocob oueHuBaHUsS HeonpeaeneHHocTn no GUM

6.1 O6wmne NnonoxeHus

6.1.1 B HacTosaueMm cTaHfapTe Cnocob oueHUBaHUA HeonpeAeneHHOCTU yepe3 TpaHcopMupoBaHue
HeonpegeneHHocTel, paccmoTpeHHbii B JCGM 100:2008 (nyHKTbl 6.2 1 6.3) ANa mogeneil usmepeHusa snga
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Y = f{X), 0606weH Ha 6onee WNPOKNI Knacc mofenein ¢ MHOTMMU BbIXOAHbIMU NMepeMeHHbIMU. XOTA HeNno-
cpeactBeHHo B JCGM 100:2008 Takne mMogenun He paccmatpuBalTcs, 418 UX U3yYeHUa MOryT BbiTb Npume-
HEeHbl Te Xe camble OCHOBHbIE NPUHLUNbI TPAHCHOPMUPOBAHNSA OLLEHOK BXOAHbIX BEIMYUH U COOTBETCTBYIO-
LWMX UM HeonpeaesieHHOCTER B OL@HKN BbIXOAHbIX BE/IMYNH U COOTBETCTBYIOLNX UM HeonpeaeieHHOCTel.
Ons matemaTnyeckoro npefctaB/eHNa yKa3aHHbIX npoueayp BMECTO CyMM Be/IMYUH C NOACTPOYHBIMU WH-
Aekcamu. Kak 3aTto caenaHo B JCGM 100:2008, ygo6Hee ncnonb3oBaTb KOMNAKTHYIO MaTpUYHO-BEKTOPHYHO
chopMy 3anucu, XopoLlo NPUCNOCOBNEHHYI0 418 COBPEMEHHbIX NakeToB MPOrpaMM U A3bIKOB NporpamMmmu-
poBaHus.

6.1.2 lna npuMeHeHNss 3aKkoHa TpaHCOpPMMPOBaHMA HeonpefeslieHHOCTel UCNOoNb3yeTCs Ta Xe WH-
chopmMaumnsa 0 BXOAHbIX BEANYMHAX, YTO U 411 OAHOMEpPHOI MOoAenun n3MepeHus, paccmoTpeHHoi B JCGM
100:2008.

a) oueHKa X = (X,...... XN)T BXoAHO BeNUYuHbI X.

b) KOBapuaunoHHas maTpuua Ux. cooTBeTCTBYKOLWaa X. cogepxaljaa kosapnauymm u(x., xp. /= 1..... N,
/=1... N. cooTBeTcTBYHOWME X( U X-

6.1.3 OnucaHue TpaHcOpMUPOBaHUSA HeonpeaeneHHocTeli, NnpuBeAeHHoe B 6.2 n 6.3. pacnpocTpa-
HSeTCA Ha Mofesnn C AeiCTBUTENbHbIMW BENYMHaAMU, BKAOYASA C/lyYan KOMMIEKCHbIX BE/INYUH, npeacTaBs-
NEeHHbIX NapamMmun AeiCTBUTENbHbIX COCTaBNAALWMUX. TpaHcopMupoBaHne HeonpegeneHHoOCTen B cnyyae
Mogaeneli ¢ KOMNAEKCHbBIMU BEIMYMHAMMN paccMaTpuBaeTcs B 6.4 (cMm. Takxe 5.1.3).

6.1.4 Cnoco6 nony4yeHna o6nacTtu oxsarta 415 BEKTOPHON BbIXOAHOI BENYMHbI OonucaH B 6.5.

6.2 TpaHcopmMupoBaHue HeonpeaeneHHOCTEW 419 MHOTOMEPHbIX MoAene n3mMepeHus ¢
ABHbIM BUAOM (PYHKLMNOHANbHO 3aBUCMMOCTH

6.2.1 O6WwMe NoNoOXeHNN
6.2.1.1 MHoromepHas MofeNlb U3MEPEeHUs C ABHbIM BUAOM (DYHKLMOHANbLHOW 3aBUCMMOCTU Mexay
BbIXO4HOW BENUUYUHOK Y = (VY ,...... YT )T n BXogHoli BenuumHoh X = (X, ...... X7™)7 nmeeT BUA

»'= W = (" e y T.
rae /o603HaYaeT MHOTOMEPHYIO (PYHKLUIO U3MEpPEHNUS.

MpumMmeuvyaHne — AprymeHTamu oTaenbHbIX yHkumii /(X) MoryT 6bITh pasHble nogmHoxecTBa X. Mpu aTom
Kavkablli a1eMeHT X AO/MKeH SBAATLCS apryMeHTOM Kak MUHUMYM OAHOM doyHKUmm //X).

6.2.1.2 Mpwu 3agaHHON oLeHKe X ANna X oueHka y gnsa Y numeet Bug

Y M *).

6.2.1.3 KoBapuaunoHHasa matpuua pasMepHocTM T * T, COOTBETCTBYlOLWasA y. UMeeT BUj,

o(YbY?) - "(¥YT.¥T)

CYTyl) - "(YT.YT).
raoe Cov(yr y ) = u2(yt). u onpegensietcs no doopmyne
Y =CXACX ]

rge Cx — maTpuua YyBCTBUMTENBHOCTM pa3mepHocT m* N, onpegensemas no gopmyne

al,
ax. ax,
*(( * _
ax, ax,_

rae Bce npousBofHble 6epyTcs B Touke X - X (19. cTpaHuua 29].

6.2.2 TMMpumepsl

Mpumep 1 — AKTUBHOE U peaKTUBHOE CONPOTUBAEHNA 3aneMeHTa uenu [JCGM 100:2008 (pasgen 1.2)]

AKTUBHOE R 1 peakTuBHOe X COMPOTUB/IEHNS 3/1IEMEHTA Lienun onpeaenatoT NnyTeM u3MepeHns aMmnauTy-
Abl Y U3MEHSALWEerocsa no rapMoHUYeCcKoOMY 3aKOHY HanpsXXeHUs Ha ero knemmax, aMnanTyabl / npoxoasiiero
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yepes 3/IeMEHT NepeMeHHOro Toka U (Pa3oBOro cABUra P Mexay HanpsxeHnem u cuioii Toka. [BymepHas
MoZeslb u3MepeHus Ana R u X. BolpaxeHHbix yepes V, /n 2 umeet Bug

R fx(V./g>) - yCO8d, X -f2(V,,9)ySing. (4

B 0603HavyeHnsAX, NPUHATLIX B HacToAuwem ctaHgapte, J1/=3, T - 2. X= (V, L o)r v Y=(R. X)r.

OueHky y = (4. /)T aKTUBHOTO M peakTUBHOrO COMPOTUBAEHU nonyvawT no cdopmyne (4) B Touke
x = (V, /, )T — oueHke BXO4HOW BeNNUUHBI X.

KoBapuaynoHHytlo maTpuuy Uy pasMepHOCTU 2X 2, COOTBETCTBYIOLLYIO Y. paccuuTbiBaloT no dopmysne
(3). rae Cx — maTpuua YyBCTBUTE/IbHOCTU pa3mMepHOCTHU 2x 3. nonyyaemasi Bbl4MCNEHNEM

K 3* COBh YcoB@ Yand

DV sl nop / /2 /
af? W, BHO Ybind YcoBdh

dv di 3p / /2 /

B Touke X = X. a UX — KoBapuauMoHHas maTpuua pasmepHocTu 3><3, cooTBeTCTBYyOLWan X
MpumeyaHne — BJICGM 100:2008 peakTMBHOE CONPOTMB/IEHNE 0603HAYEHO X. 3TO 0603HAYEHNE NCNO/b30-

BAHO 1 B HACTOSILLEM CTaHgapTe. PeakTyBHOE CONPOTMBEHNE X AB/SETCA 9/IEMEHTOM BEKTOPHOI BbIXOAHOM BEMNUMHBI
Y. 1 €ro He cfieflyeT nyTaTb C BEKTOPHOI BXOL4HOW BENNUMHON X.

Mpumep 2 — KoadhpuuneHT 0T paxeHns, nsmepseMbli MUKPOBOIHOBLIM pedhiekToMeTpoMm (nogxog 1)

KomnnekcHblii koadhduunenT oTpaxenus [. nsmepsemblii MMKPOBONHOBLIM pedIEKTOMETPOM, Hanpu-
Mep, TakvM, YTO WCMOMb3YIT ANA ONpeAeneHns noBpexAeHns kabenbHbIX NNHWI, ONUCbIBAETCA MOAEsbio C
KOMMNEKCHbIMW BeMYMHAMUN B BUAeE

aW ¢b
cCW ¢1

rae IV — KOMNAeKCHbIi HencnpasieHHbl KO3 UL MEHT oTpaxXeHNs, a a. b u ¢ — KomnekcHble ko3 huym-
€HTbl, MOJIy4YeHHble Npu rpagynposke (kannbposke) pednekromeTpa [10,16, 26][.

B 0603HaueHuAX HacTosilero craHgapTa, OnucbiBasi KOMMNIEKCHbIE BEe/IMYNHbI Yepes UX AelCTBUTE b
Hble N MHMMble YyacTu, nonyyaem N =8. T =2. X = (ag, ar bg, br ca.cr IV* IV,)n Y= (g, )T,

OueHky y = (Fg,f )T KOMNAEKCHOTo KO3 uLUMeHTa OTpaxXeHns B BUAE ero A4eliCTBUTENbHOW U MHUMOIA
yacTtein BbluncnsAwT no popmyne (5), noacTaBNAsa B Hee OLEHKY X BXOAHON BeNnUmnHbl X.

KoBapuaynoHHyo maTtpuyy Uy pasMepHOCTM 2X 2. COOTBETCTBYIOLLYIO Y. paccuuTbiBaloT no opmysne
(3). rae Cx — maTpuua 4yBCTBUTE/IbHOCTU pa3mMepHOCTU 2X 8. nosyvyaemMas npu BblYUC/IEHUN NPOU3BOAHbIX

5

org arg arg Ar arx  ar*  ar*  ar*
pai @, dbR Oy ac* [C aiv* awt
or, O, O, ar, ar, ar, ar, ar,
3ap pga, dbR O acr [OC, aiv*  aiv,

B Touke X = X. a UXx — KoBapuaunoHHana marpuua pa3mMepHocTn 8 X8, cooTeBeTCcTByOWasa X

Mpumep 3 — Kannbposka 3 TasoHOB Macchbl

OTOT NnpuMep onucbiBaeT MOAeNb MHOTOCTyneH4YaToro nsmepenus (cm. 3.12, 5.4.2 n 5.4.3).

Ha6op 13 g aTa/loHOB Macchl CO 3HAYEHUAMN T = (T, ...../NQ)T KANNBPYOT CIMYEHNEM C 3TA/IOHOM KU-
norpamMmma ¢ UCMnosib3oBaHMEM Komnapatopa Macchl, KaIM6pPOBOYHOW rMpu A4NA onpeAeneHna kannbpoBoOYHO
hyHKUMM KOMNapaTopa v psaa BCnomoratesbHbIX NPUGOPoB, TakMx Kak TepmomeTp, 6apoMeTp U rurpomMeTp
ANnAa onpejeneHns Nonpasok Ha BbITaJIKNBAKOLW YO CUY BO3AyXa. DTa/lOH Kunorpamma u rups UMeT MaccChbl
TWu ms, cooTBeTCTBEHHO. Kann6poBKy NpOBOAAT B COOTBETCTBUN C NOAXOAALLEN METOAMKOW M3MepeHuii
nocpefCcTBOM [JOCTATOYHOIO YMCNa K CAUYEHWUA Mexay Habopamy 3TasloHOB C MOJlyYeHWEM BUAUMBIX, T. €.
3aMeTHbIX NPU U3MepeHnsx B Bo3gyxe pasHocTeli 8 = (5,......50T. BbIYMCAOT COOTBETCTBYIOLME NONPABKM

Ha BblTankuBawLwyto cuny sosgyxa b = (b,, bk)T. Pa3HocTn macc B Bakyyme X nosiyyaroT U3 nogmogenu
X = f(W). B koTopoit IV=(Tpg, ms. ,bJy.
OueHky y = (W, ...... T @T Macc W 06bIYHO MOMyYalT peleHnem no MeTody HauMeHbLIUX KBagpaToB

nepeonpegeneHHol cucTeMbl ypaBHeHnit Am = X. rge A — maTtpuua pa3MepHoOCTH K X g C 3/1eMeHTaMu, pas-
HbIMU NJOC eAuHNLA, MUHYC eUHALA UIN HOJb, B COOTBETCTBUU C TEM, KAKMe 3TasioHbl MACChl BK/OUYEHbI B
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C/MYeHue, C yueToM HeonpeaeieHHOCTel, COOTBETCTBYIOLUX OLEeHKe X BendYuHbl X. B aToM cnyvae popmy-
na ans onpegeneHus y uMeet Bug,

y=U/tU I'x, (6)

raoe KosapuauuoHHyt maTtpuuy Uy pasMepHoOCTM ( * Q. COOTBETCTBYKOLYW Y, nonyyawT no dopmyne
Uy = (AJU ~'A)" , a Ux— KoBapuaunoHHasa maTpuua pasMmepHocTu /c* /c. cooTBeTCcTBYOWan X. bonee nog-
po6HOe onucaHne nogmodenu, a Takxe npoueaypa nonydeHusa Ux yepes Uw — koBapuauWOHHOW mMaTpuubl,
cooTBeTCTBYylowW el oueHke n/ BennunHol W, — npusegeHo B [3].

MHoromepHas mMoje/nb U3MepeHusa 45 3Toro npumepa nmeeT BUg

Y= UyAr Ux~'X.
roe U ALUX 'X — dyHKUUSE n3mMepeHns. B npuHsaTbIX 0603HaYeHnax HacToswero ctaHgapta N mK T =qu
Y=T.

MpumeyaHune — C BbIMUCAUTENBHOW TOYKM 3PEHUSA 4151 NOMYHEHUS OLEHKW Y NPEANoYTUTENIbHEE NCMNO/b30-
BaTb He hopmyny (6). @ anropuTM, OCHOBAHHBIN HA OPTOTOHA/ILHOM pasfoxeHun matpuy, (cm. (13]).

6.3 TpaHctopmMupoBaHMWe HeonpedeNeHHOCTel A1 MHOTOMEpPHbIX MoAeneli U3MepeHus ¢
HESBHBIM BUAOM (PYHKLMOHANbHOW 3aBUCUMOCTK

6.3.1 Ob6wme NoNoXeHNsA
6.3.1.1 MHoromepHasi Mofesib U3MEPeHUss C HeABHbIM BMAOM (DYHKLMOHA/IbHON 3aBUCMMOCTU MeXAay
BbIXOAHONM BennynHon Y= (Yv Ym)J 1 BXoAHOW BennunHon X - (X, XN)J nmeet Bug,

IXKX) = 0. h{h,....hm)\

6.3.1.2 Mpwn 3agaHHON oueHKe X BeNu4uMHbl X OUEHKY y BeNU4YMHbl Y noayvalT pelleHneM CcucTembl
ypaBHeHWIA
N(y.x) =0. (7)

MpumedaHune — CUCTEMY ypaBHEHUIA (7) OTHOCUTENBHO Y OGbIYHO PELLAIOT YMCNIEHHBIMU METOAAMM, HaNpu-
Mep MeToAoM HbtoToHa [12] unu ofHoli M3 ero Mogudmkauwii, 3aaaBasi Hada/lbHOE 3HAYEHWE KOPHS y°> U nocnefoBa-
Te/IbHO NPUGAKASCh K PELLEHMIO.

6.3.1.3 KoBapuauunoHHyto matpuyy Uy pasMepHOCTM T * T, COOTBETCTBYIOLLYIO Y. MO/y4YaloT peleHnem
CUCTEMbl ypaBHEHU

CynyCr - C,U,Cj. (8)
rae Cy — martpuua 4YyBCTBUTENIBHOCTW pasMepHOCTM T * T, cogepxalwas 4yacTHble MPOM3BOAHbIE
dhffdy-, 1= 1. ... T, * 1.... T, a Cx — maTpuua Y4yBCTBUTENIbHOCTM pa3MepHocTM T * N, cogepxauias

YacTHble Npon3BoaHble I/AXN [ = 1...... T, /= 1. N. Mpon3BOAHbIE BbIYNCNAIOTCA B TOUKax X =X N Y- y.
MpumeuvaHne 1— KoeapunaunoHHas matpuua Uy B chopmyne (8) He onpegeneHa, ecnu matpuua Cy sBnseTcsa
BbIPOXAEHHO (CUHIYNIAAPHON).
MpumeuvaHne 2— dopmyny (8) nonyyatoT aHanormyHo copmyrne (3) ¢ ucnonb3oBaHMeM npasunia gudde-
PEeHLMPOBAHNA HEABHOWN OyHKLMN.

6.3.1.4 N3 chopmynbl (8) cneagyeT, 4TO pelwleHne OTHOCUTEsIbHO KOBapuauMoHHON mMaTpuubl Uy moxeT
6bITb 3anncaHo B BuAe

n, =curcy, 9

C=CY'CX- (t0)

MaTpuua pasMmepHocTM T * M cdopmupoBaHHas u3 KOs PULMEHTOB YYBCTBUTE/IbHOCTH.

6.3.1.5 Mpoueaypa pacyeta matpuubl Uy npuBegeHa B npuioxeHuu B. MpumeHeHne ana atux
HenocpeacTBeHHO chopmyn (9) u (10) He pekomeHAyeTCs BCNeCTBUE HEYCTONUYMBOCTU COOTBETCTBYHOLLMUX UM
aIropuTMOB BbIYNCIEHWIA.

6.3.2 Mpumepsbl

Mpumep 1 — [laBneHus, 3agaBaemMble rpy3onopHeBbLIM MAHOMET POM

[laBneHue p. 3agasaemMoe rpy3onopwHeBbIM MaHOMETPOM, OnpejenseTca ero ypaBHeHnem npeobpa-
30BaHNA. UMeLWwnm Bug
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mwQ-Pa/Pw )of
A) (1 ¢ Ap)(1f «68)"

rae mw — nosiHas npuaoXeHHas macca (rpysa u NopLuHs). paun pw — MI0THOCTU BO3AyXa WU NPUIOXEHHOTO
rpy3a COOTBETCTBEHHO, [, — JlOKa/lbHOe 3HayeHune yckopeHus cBobogHoOro nagexus. Ay — adekTnsHas
naowajab MaHoMeTpa npu HyneBoM AasBneHnu, 1 — KoadpduyneHT gedopmaLun NOPLIHEBO Napbl MaHoMe-
Tpa, 1 — KO3 PMLMEHT TENIOBOrO paclimpeHns. 69 — OTKIOHEHUE OT HOPMasbHbIX YCN0BMI N0 TemnepaTty-
pe (20 “C) [17].

Myctb p,...... pg 0603HavalT AaBNEeHUs ypaBHOBELIMBAHWA AN1A MPUTOXKEHHbLIX MacC, COOTBETCTBEHHO,
mwV mnQ v TemnepaTypHbIX OTKNOHEHUA 50, ,50".

B 0603HauyeHunax, NpuUHATbIX B HacTosawem ctaHgapte. N =6 + 2p. T = q. X = (/0. X. a. 50,, T H.,......
....50 T ,09 pa.pw.g,)T, Y =(pt...... pa)l

Mogenb nsmepeHus, onpegenstowas Buj 3aBucuMocTn mexgy X un Y, umeet Buj

V/K *) s AsP; (1 +/P/)(1 + 050;) - - p*pwg, =0. /= 1.0 (12)
OUEeHKy pr BeIMYMHbI p, NONYyYalT peweHnem ypaBHeHusa suga (12) npu 3agaHHbix oueHkax AQ a, a, 50;,
mw, pa, pwu g,. OgHaKko NonyyeHHble oueHKu p» /'= 1.....Q MMeloT COOTBETCTBYIOLLME KOBapuayuu, Tak Kak
BCE'OHM 3aBUCAT OT OfHMX U TeX Xe cayyvaiHbix nepemeHHbix AO. 2, o pa, pJ/in ar
KoBapuaumnoHHyto matpuyy Uy pasmepHOCTU g * g. COOTBETCTBYOLWY ¥y = (P, ...... pq)T, BLIYUCAAIOT NO
dopmyne (8). rae Cy — martpuua 4yBCTBUTENILHOCTM pasMepHOCTU ¢ * (. cojepxaliad YacTHble NPon3Bo-
aHble dh/DYj, /=1....q9,j=1.... g. C/l— matpuua 4yBCTBUTENILHOCTU pa3mepHocTh q * (6 + 2g), cogepxa-
uias yacTHble npousBogHblie dh/dXh il =1, ... q, /= 1..... 6 ¢ 2g. (Bce nponsBogHble 6epyT B ToUkax X = X ”
Y=y), a Ux— KoBapuaunMoHHasa maTpuua pasmepHocTu (6 + 2q) * (6 ¢ 2p). cooTBeTCTBYyOW AN X.

(11

MpumevyaHune 1— BpaaHHOM NprMepe BbipaXeHue 3aBucumMocTyt Y (Unun. 4To To e camoe, p ) yepes X Mo-
XeT ObITb 33aHO B IBHOM BUfe Kak pelleHne KBaJpaTHOro ypaBHeHus. OfHaKoUYMCI0BOl anropuTM HaxoXaeHst KOpHA
KBaJpaTHOro ypaBHeHWs1 He Bcerga bydeT ycToiiums. bonee Toro, nHorga B ypaBHeHVe npeobpasoBaHus BKIOYAOT [0-
NONHUTENbHbIE YNeHbl, NPeAcTaBAsoLme co6oii cTeneHn p 6o/ee BbICOKVX MOPAAKOB. B Takux criyyasx nosyyeHne SBHoM
hyHKLMM N3MEPEHNS He BCeraa BO3MOXHO.

MpumeyvyaHune 2 — PaccmaTtpusaemasi B JaHHOM NMpUMepe MofeNb N3MEPEHNsI MOXET 6bITb NpefcTas/eHa
pasHbiMy cnocobamun. Hanpumep, BMECTO 3aBUCUMOCTM, ONUCbIBAEMO dhopmynoli (12). MOXeT 6bITb MCNONb30BaHa MO-
[Aenb B BUAE CPaBHEHNS C HY/IeM pasHOCTU MeXzy SIeBOi 1 npaBoii YacTamy ypasHeHus (11). OT BbiGopa MOAev 3aBucuT
3(hheKTUBHOCTb 1 YCTOWUMBOCTb YAC/IEHHOTO PELLEHNS.

MpumeyvaHune 3— MoryT 6bITb paccMOTpeHbl 60/1ee NosHbIE MOAENN AaB/eHus, 3aaBaeMble rpy30mnopLu-
HeBbIM MaHOMETPOM, KOTOPbIe BK/IOUAIOT, HampyMep, Nonpasky, yuuTbiBatolwme atpeKTbl MOBEPXHOCTHOTO HATSHKEHUS.

MpumeyaHune 4— OYHKUMU N3MEPEHUA NMEIOT B KAYECTBE CBOMX apryMeHTOB He BCE BXOAHbIE BENYMHbI.
Tak. B BblpaXkeHve A5 /mi doyHKUmMn BXOAAT Tonbko A$. a, a. 6B;. pa pwwu g,.

Mpumep 2 — KoadhhuumeHT oTpaxeHns, U3MepPEeHHbIi MMKPOBOIHOBLIM peddiekToMe Tpom (nMoaxog 2)
[pyroii noaxopa k 3agaye, onncaHHoW B npuMmepe 2 13 6.2.2, 3ak/04aeTca B BbIpaXXEHNN 3aBUCUMOCTH
MeXx/y BXO4HON BenuunHon X = (af. a,. £54 br ca. cr VGg, W,)T 1 BbIXO4HON BennunHoin Y (I'A. I',)T yepes aBy-

MEepHYI0 MoJesib U3MEPEHNSA, UMEIOLLYI0 BUS
ft,(¥. X) = 0. /»2(¥X) =0. (13)

rae /T,(Y X) n /2(Y. X) COOTBETCTBEHHO AeliCTBUTENbHAS Y MHMAs YacTu BblpaXeHuns
(cW m1)r- (cW+ b).

MpeumyLecTBo 3TOro NoAxofa COCTOUT B TOM. YTO BblYUC/IEHWNE MPOU3BOAHBLIX U. CIe0BaTE/IbHO, KO-
a(hPMLMEHTOB YYBCTBUTENBHOCTM NPOU3BOAUTCA 60/1€e NPSMbIM COCO60M.

OueHky y = (Fa.T,)T KOMNAEKCHOro Ko3dhuuneHTa oTpaxeHna Haxo4AaT B pesynbTaTe NoACTaHOBKU
X =x B hopmySibl (13) U YUCIEHHOTO PeLIEeHNst MOSTYHYEHHbIX YPaBHEHWIA.

KoBapuaunoHHyto matpuuy Uy pasMepHOCTM 2* 2. COOTBETCTBYIOLLYIO Y. BbIYACAAT no dpopmyne (8).
rpe C — matpuua 4yBCTBUTENBHOCTUM pasmMepHOCTM 2 * 2, copepxalas yacTHble npousBogHble <)h/)Y,
1=1,2,/= 1. 2. Cx— maTpuua YyBCTBMTE/NIbHOCTN pa3mMepHOCTH 2 * 8. cogepxalas YacTHble NPOM3BOAHbIE
dhflXp I=1.2./=1,..., 8. (BCe Npon3BOJHbIE BbIYNCAAIT B TO4Kax X =xun Y=y), a UXx— KoBapuayunoHHas
MaTpuua pasmepHocTn 8» 8. coOTBETCTBYOLWAn X.

Mpumep 3 — Kannbposka pehiekTomeTpa

Kanubpoeky pednektomeTtpa (cM. npumep 2 u3 6.2.2) 06bI4HO NPOBOAAT, U3MEPSAS HeWncnpas/ieHHbIl KO-
apprumneHT oTpaxeHns W npy npUMeEHEeHWUN 3TaNIOHOB C 3alaHHbIMU 3HAYEHUAMU KO3 uLreHTa oTpaxeHus I-
YacTo B 3TUX LieNsiX UCNOMb3YIOT TPU 3TaNoHa, YTO MO3BOSIET MOYYNTb CUCTEMY U3 TPEX COBMECTHBbI YypaBHeHWIA:
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(W 1)r;-(alV +b)=0, /=1.2.3. (14)

PasfeneHne BblpaxeHuii B NeBoii YacTn ypaBHeHUs (14) Ha AeWCTBUTENbHYI W MHUMYI 4acTu npwu-
BeJeT K MOJIyYeHUI0 LWeCTN COBMECTHbIX JIMHENHbIX ypaBHEHWIA, pelleHne KOTOpbIX MO3BOMASIeT HANTU Aei-
CTBUTENbHYIO U MHUMYIO YacTu KoathunumeHToB a. b v ¢ KaNMGPOBOYHOW DYHKLUY NPU 3a[aHHbIX 3HAYEHUAX
[elCTBUTENbHOW U MHUMOW YacTeil HencnpaBneHHbIX KO3(huLuMeHToB oTpaxeHus W un koadduuymeHToB
oTpaxeHus I, 41A 3Ta/IOHOB.

B o603HaueHusAX, NPUHATbLIX B HacTosAuwem ctaHgapte. N=12, T =6. X = (W, 4. IV, rTl,a. T, t W2p,
A2.r M2.a-12T *3.9a* W3,, 134.13 / NWV= (ag.a, ba, b, ca. c;)T.

BXxofHble 1 BbIXOAHbIE BENUYMHBI CBA3AHbI Mexay co60il nocpeacTBOM MHOTOMEPHOW MoAenun nimepe-
HUSA. B KOTopoit b2>,(Y.X) n b2/(Y, X),j * 1,2. 3. — COOTBETCTBEHHO AeCTBUTEIbHAS U MHUMasi YacTu NeBO
yacTtu ypaBHeHusa'(14).

OueHky y = (as,an6g, 6,. ca.c)T KaNM6pPOBOUYHbIX KO3 PULMEHTOB NONYyYalOT, NOACTABAASA OLEHKN AN
W un . BypaBHeHUs (14) n pewwas 3TM ypaBHEHUSA YNCIEHHO.

KoBapuaunoHHyo matpuuy Uy pasmMepHOCTM 6><6. COOTBETCTBYIOLLYIO Y. BbIYUCAAOT No dpopmyne (8),
roe Cy — maTtpuua YyBCTBMTENBHOCTM pa3MepHOCcTM 6* 6. copgepxawas YacTHble npou3BoAHble dfy/dY’,
/= 1. 6,/= 1,.... 6; Cx— maTpuua 4yBCTBMTENIbHOCTN pa3MmepHoCcTH 6 X 12. cofgepxalias YyacTHble NPpoun3-
BoAHble bhAdXp 1=1,.... 6. /= 1....12 (BCe NPOU3BOAHbIE BbIYNCAAT B Toykax X = x 1 Y=y), a UXx — Ko-
BapuauMoHHaa matpuua pasMepHocTn 12x12. cooTBeTCTByHOLW A X.

NMpumeuaHue 1— lMpy HaMMUMKM NporpaMMbl 06pPa6OTKM AaHHbIX, paboTaroLLeli C KOMMIEKCHBIMY BeTMYMHA-
MU. pasaenieHne ypaBHEHU MOAENN N3MEPEHUs Ha AeMCTBUTENbHYI0 U MHUMYIO YacTu HeoBsi3aTelbHO. ITH ypaBHEHUS!
MOTYT 6bITb pELLEHbI HEMOCPEACTBEHHO AN a. b U C.

NMpumeuaHune 2— Kaxaoe/-e ypaBHeHve Yonenn n3MepeHus BKIIOYAET TO/LKO UEThIPE BXOAHbIE BE/INUMHBI:

6.4 TpaHccopMupoBaHue HeonpeaeneHHOCTN ANA MoAenell ¢ KOMNAEKCHbIMYU BeNnYnHamm

B npunoxeHun A npuBefeH KOMMNAaKTHbIA anropuTM BblYUC/IEHUSA YACTHbIX MPOU3BOHbLIX MHOTOMEPHbIX
KOMMNIEKCHbIX OYHKLMI M3MepeHusa nepBoro nopsgka, kotopble He06X04MMO 3HaTb NPU PacnpPoCTpaHeHMn 3a-
KOHa TpaHCcOopMMpPOBaHUA HeonpeaenieHHOCTel Ha MOAENN C KOMMNAEKCHbIMU BENUYMHAMU. [laHHbI anroputm
MOXeT 6bITb MPUMEHEH AJ1 MHOTOMEpPHbIX MOAesieli U3MepeHns C KOMMIEeKCHbIMY BeiMynHamm obLiero suga.

Mpumep — KoadhpnunmeHT oT paxeHns, namepsieMblii MUKPOBONHOBbLIM pediekTomeTpom (nogxoa 3)

PaccmoTpum BHOBbL npumep 2 n3 6.2.2.

KomnnekcHas BbixogHas BenuumHa Y =T n KoMmnnekcHas BxogHasa BenunumHa X = (X,. X2. X3. X,)T =
= (a. b. c. W)T cBsA3aHbl Mmexay co60ii Moaesnblo u3MepeHuns, onucbiBaemoii popmynoii (5). C y4eTom pesysb-

TaToB. NPUBE/EHHbLIX B NPUNOXEHNN A, CX— MaTpuLy YyBCTBUTENLHOCTM Pa3MepHOCTM 2 *8 -  nonyvatwT,
BbIUMCNASA
C, =[CaQiCcCyj
rae
G t= a b.c. W

B TOUKE OLeHKM X A4/1s1 BeNMUnHbl X. Hanpumep, ans

r 1
(15)
b cW o1
nMcnosib3oBaHue pesynbTaTtoB NPUIoXKeHnsa A gaet
\QI" -01
o*_TI

rae O n O, — COOTBETCTBEHHO AeiCTBUTENIbHASA U MHMMAs 4acTu BblpaXeHusa B npasoli yactu dhopmynsbl (15).
KosapuauunoHHyto matpuyy Uy pasmepHocTn 2* 2, cooTsBeTcTBywowy y =I. rge

u(ra.ro) o(ra.r,) 02(rs) wn(ra.r,)
t/(f,.fR) u(n.r,) o(F/,ra) a2(n)

BbluMCcNAT no popmyne (A.1) npunoxeHua A. rae Ux — KoBapuaunmoHHas maTtpuua pasmepHocTtu 8 x 8. co-
oTBeTCTBYlOLLAA X.
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6.5 O6nacTb oxBaTa BEKTOPHON BbIXO4HON BENUYUHBI

6.5.1 O6uMe NooXeHNsN

6.5.1.1 B HekoTopbIX 06/1acTsiX METPOMOTnn, HaNnpUMep, CBSI3aHHbIX C 3/IEKTPUYECTBOM, A/S AasibHe-
Lero Ucnosib30BaHUs pesy/bTaToB U3MEPEHUsi BbIXOAHYK BeNUYMHY YA0GHO OCTaBWUTb B BEKTOPHOI hopme
BMecTe C NoCTaB/IeHHbIM el B COOTBETCTBME COBMECTHbLIM pacnpefenieHneM BeposTHocTell. Takoe npeacTas-
NleHve pesynbTata U3MepeHns Mo3BOJIAET B MakCHMasibHOW CTeNeHN COXPaHUTb BCIO NMOyYeHHY0 nHdopMa-
LU0 O BbIXOAHOI BeNnynHe.

6.5.1.2 Ecnu xe pesynbTat MU3MepeHusi NpeacTaBsiioT B BUAE NOMYYEHHOW OLEHKU Y BbIXOLHON BENUYM-
Hbl Y= (Y, YT )T. coOOTBETCTBYIOLEl €/l KoBapuaLMoHHOW MaTpuubl Uy 1 BeposiTHOCTU 0xBaTa p, TO 3To Tpe-
6yeT onpegeneHus o6aactv oxeata Ry B m-MepHOM NpoCTpaHCTBe, KOTOpasi COAEPXMUT Y C BEPOSTHOCTbIO P.

6.5.1.3 Ecnu goctynHas nHoOpMaLus 0 BbIXOAHOW BenuuMHe /COLepPXUT TONbKO 3HAYEHUS OLEHOK Y
n Uy. TO B COOTBETCTBUM C MPUHLMNOM MaKCUMyMa 3HTPONUU cny4vaiHoW nepeMeHHOM’, accoLunnpoBaHHON ¢
n3MepsieMoii BEMUMHOW W XxapaKkTepusylolleil MMetowmecss Ha AaHHbIi MOMEHT npeacTaB/ieHns 0 ee BO3-
MOXHbIX 3HAYE€HUNAX, NPUNUCBLIBAIOT MHOrOMepHoe HopManbHoe pacnpegeneHue N(y.Uy) [cm. JCGM 101:2008
(NyHKT 6.4.8)].

MpumevyaHune — Takoil BbIGOP PyHKLWM pacnpegeneHns cornacyercs ¢ Mcnosib3yeMbiM B Cnocobe oLeHnBa-
HMA HeonpefeneHHocT no GUM npefctaBneHMeM 0 HOpMaslbHOM pacrnpefesnieHn CKaIipHOi BbIXOAHOW BEMMUMHBI Y B
cny4asx, korga ynmcno crenexeli cBo6oAb!, CBA3aHHOE C OLEHKON Y. 6ECKOHEYHO.

6.5.1.4 B o6Lwem cryyae, Kak TO/IbKO MOJly4eHO COBMECTHOe pacnpejefieHve AN BbIXOLHON BENNYNHbI
Y. nosiBNsieTcs BO3MOXHOCTb ONpeAennTb BEPOSITHOCTb OXBaTta A/ HEeKOTOpOi 3ajgaHHoi o6nacTu oxearta
nnu, HaobopoT, NOCTPOUTL 06nacTb oxBaTa ANA 3afaHHON BepoATHOCTM oxBaTa. dTa 3ajava He Bbi3biBaeT
3aTpyAHEeHW, ecnn COBMEeCTHOe pacnpefenieHne siBNAeTCA MHOTOMEPHbIM HOPMasbHbIM pacrnpefeneHnem
(cMm. 6.5.2. 6.5.3 1 6.5.4). insa gpyrux pacnpegeneHnii BO3MOXHO NoslydyeHne NpuBANKEHHbIX PELUEHNIA C TOY-
HOCTbIO. MpMeMnemMoi Ana npakTuyeckux 3agad, 6narogapsi UCNOMb30BAHMIO YNC/IEHHBIX METOA0B, TaKUX Kak
meTog MoHTe-Kapno (cm. pasgen 7).

6.5.1.5 B 6.5.2 paccmaTtpuBaeTcsi MeToj onpejesnieHns o6nactu oxeata AN ABYMEPHON BE/IMUYUHBI, YTO
NOTOM MO3BO/IUT PAcNpPOCTPaHUTb €ro Ha 06N MHOrOMepHBbI cnyyai (cm. 6.5.3). Takxe paccmaTpuBaeTcs
onpefeneHne obnacTtu oxsarta A/15 cnyyas, Korga oueHka BbIXOLHOU BENUUYUHbLI NONyYeHa ycpefHeHWEM pe-
3yNbTaToOB HAONOEHWI 3TON BEMUYMHBI, NpeAcTaBNaeMblX Kak cnyyaiHas He3asucumas Bblbopka U3 MHOro-
MEepHOro HopMasnbHOro pacnpegeneHus (cm. 6.5.4).

6.5.2 [BymepHblli cny4ai

6.5.2.1 Ha npumepe aByMepHO MoAenn namepeHns MOXHO NPOAEeMOHCTPUPOBaTh BCe OTIMUMNA B oNpe-
A€eNeHnn MHOTOMEepHOIi 06/1acTh oxBaTa OT MOoJly4eHs 0A4HOMEPHOro UHTepBasa oxesata. PaccMoTpum Touky
Y =(V,. y2)7 B npAMOYronbHO cucteme KoopaunHat, rae Yy ABnsetcs abcuuccoii Touku, a Y2 ee opauHaToi.
MycTb n3mepeHne ob6eunx KoopauHaT NPoBeLEeHO C UCNONb30BAHNEM OAHOIO cpeAcTBa uamepeHunin. Nonyye-
Haa uHdopmauuna o6 Y 6yaet Bkaw4vaTb B Ce6S OLEHKM Y, U Y2 ee KOOpPAUHAT, CTaHAapTHble HeonpeAeneH-
HocTh o(y,) n n(y2), CooTBETCTBYIOLWME 3TUM OL,eHKaM, W KoBapuaumuio u(yv y2), Haiavuine KOTopoil B JaHHOM
cny4yae 06ycnoBaeHO UCNOIb30BAHMEM OJHOIO 1 TOrO Xe CpefCcTBa U3MepeHuid 4N Kaxaoi KoopauHaThl.

6.5 2.2 CornacHo cnocoby oueHMBaHnA HeonpegeneHHoctTn no GUM npu Hanuuum nHgopmaunm o Bbl-
XO[HOI BeNMUYnHE Y. ykaszaHHOW B 6.5.2.1. el npunucbiBaOT NOTHOCTL pacnpegenerns gY_YXu,. »12) B Buge
ABYMepHOro HopmasnbHoro pacnpegenedusa N[y.Uy) (cm. 6.5.1.3). rge

Yy -
6.5.2.3 13 BO3MOXHbIX hopM 06/1acTeil oxeaTa paccmatpuBarTcs ABe:
a) annunc c ueHTpom B Touke Y [19. cTpaHuua 38], onucbiBaeMblii hopmynoi
«\-Yy?2uy”n -y ) =. (16)

rae kKO — NocTOsiHHAsA, KOTOPYI0 HAXoA4AT U3 YCNOBUS, UTO MHTerpan oT Ay y (r*,, \2) no nnowaau, orpa-
HWYEHHOIi annuncom, paseH p. Mpn gaHHO hopmo o61acTu oxsaTta B yueT MPUHUMAETCS B3auMHas 3aBUCH-
MOCTb MeXay Y, u ¥Y2. Ecnu Y xapakTepmanpyeTcs HOpMasibHbIM pacnpejefieHnemM, To BenumHa

(Y-y)1(y XY -y) (17)

18



roOCT 34100.3.2—2017

MMeeT pacnpefeneHue xu-ksagpaT ¢ AByMs cTeneHsimu cBoGoabl. OTclofga cnegyeT, 4To &p npeacrasnsieT
c060it KBAHTU/Ib YPOBHS P YKa3aHHOTO pacnpegeneHus, T. e.

p=Pr(x25/1p).

roe X2 umeeT pacnpejeneHue xu-ksagpat ¢ 4ByMs cTeneHsaMu cBob6oabl. [N BeposiTHOCTM oxBaTta p = 0.95
Kp = 2,45 (cm. 6.5.3).

b) NPAMOYrO/fIbHUK C LEHTPOM B TOYKE Yy CO CTOPOHaMu, napanfiesibHbIMU OCAM U paBHbIMW AMHAM NO
OTAENbHOCTM ONpeAeneHHbIX MHTEPBAsiOB oxBaTta A5 Y, n Y2. iHTepBan oxBata ANs1 Y, Haxo4AT U3 mapru-
Ha/nbHOro pacnpegenexns Y,, onpegensemoro popmynoi

9y,bl*- JOy.AK.M3)". (18)

N OH He 3aBUCUT OT MMetloLeiics nHopmaymm o BenuumHe Y2. To xe camoe cnpaBeginBo ANs UHTep-
Bana oxBata gnsa Y2. NHtepBanbl oxBata y, = kAyj). /=1.2. onpeaensioT gNa BEPOATHOCTM oxBaTa

p=1- (1- pY2=(1+ p)l2 (19)

JaHHbIN NPAMOYroNbHUK NpeAcTasseT co60i 06/1acTb 0XxBaTa ANs Y. COOTBETCTBYHOWMI BEPOATHOCTM
oxBaTta He MeHbleit p (5]. Ecnn Y xapakTepu3yeTcsi HOpMasibHbIM pacnpejefieHneM, To MapruHanbHoe pac-
npeaenexune (18) ans Y,, paBHO Kak n pacnpegenexnue ans Y,, Takke 6yaeT HopmanbHbiM. OTClOga cregyerT,
UTO Kp NpeAcTassieT cO60i KBAHTU/b YPOBHS ( CTaH4APTHOIO HOPMasbHOTO pacnpegeneHus, T. e.

9 =pr(|Z] s ka),

rae Z umeeT HopmanbHoe pacnpegenenne N(0,1). Ans BepossiTHOocTM oxBaTa p = 0.95. q = 0.975 n kg = 2,24
(cm. 6.5.3).

NMpumeyaHune 1— lNpu BbINOAHEHNN YCI0BUIA NPYMEHNMOCTM Crocoba OLeHNBaHNA HeonpeJeieHHocTel no
GUM o6nacTb oxBaTta B BUAe 3//1MNCa, ykazaHHas B NepeyncneHnn a), ABnseTca HaumeHblueli 100p %-Hoi obnacTtbio
oxsara.

MpumeuvaHune 2— Ecmm Y. n Y, B3aMMHO He3aBUCKMbI, TO q B hopmysie (19) MOXeT 6biTb 3aMEHEHO Ha
A=P12-

Mpumep 1 — PaccMOTPUM ABYMEPHYIO BEMUUMHY Y, XapakTepusyeMyto HopMasibHbIM pacnpejenieHnem

N(y. UJ. rge
° 4 3o
0 V [0.0 ro

HapucyHke 3 cneBa nokasaHbl 95%-Hble 31nMNTUYecKas n NpAMOyrosibHaa o6nacTu oxsaTa ana Y, nony-
YeHHble MeTohamMun a) n b). Tawke Ha pucyHke nokasaHo 1000 Touek, MpeACcTaBAAOLWMNX CAyYaliHylo BbIGOPKY
13 yKaszaHHOro pacnpejeneHns BepoaTHoCTU. VIHTepBan oxsaTa B hopme annunca 6ygeT umMeTb HauMeHb-
Wyt naowaab Npu 3afaHHON BEPOATHOCTM oxBaTa. [1/15 AaHHOI cnyyaiiHoii Bbi6opky 950 n3 1000 Touek co-
nepxatca BHYTpU aNAMNTUYECKON obnacTun oxBaTa nnowagblo 26.6 kBagpaTHbIX egnHuL 1 953 — BHYTpU
NPAMOYro/ibHOV 061acTun oxBaTa naowaabto 28.4 kBagpaTHbIX e4UHNUL,.

Mpumep 2 — PaccmMoTpuM [IBYMEPHYI0 BE/IMYMHY Y, XapaKTepusyemyto HopmasibHbIM pacnpejeneHmem
bily. UJ. rge

2.0 19|

n.. I'|03 2.0]|

Ha pucyHke 3 cnpaBa nokasaHbl 95%-Hble afMnTMYeckas u NpsAMOyrosbHas obnacTu oxsaTa Ansa v,
nony4yeHHble MeTogamu a) n b). B oTanume oT npumepa 1, anemeHThl Y1u X, BEIMUMHbI YABAATCA KOppe-
NMpoBaHHbIMKW. [1na cnyvaiiHoli BbI6OPKMN U3 yka3aHHOro pacnpegenenuns 957 n3 1000 Toyek cogepxaTcs BHY-
TPV 3aNANNTUYECcKol obnacTun oxBaTa naowagbio 11.8 kBagpaTHbIX eANHNUL U 972— BHY T PU NPAMOYTO/bHOW
o6bnacTun oxeaTa naowagbio 40.1 kBafpaTHbIX €AnNHNL, YTO NokasbiBaeT, YTO BEPOSTHOCTbL oxBaTa Ans
npsAMOYronbHoli o6nacTu npesbiwaeT 0.95. O6nacTb B hopMe NPAMOYTroNbHMUKA, NOCT POEHHAsA COrnacHo me-
Togy b) 6e3 yyeTa KOppeMpoBaHHOCT U 3/1IEMEHT OB BbIXOAHOW BE/IMUYNHBI U pacnpefeneHns To4Yek Bbl60pKN
Ha NM0CKOCTMW, MOXeT paccmaTpuBaTbCa Kak NpefcTasneHne o6nacTu oxsaTa AN Y, He COOTBEeTCTBYIO-
Lee AaHHO n3MepuTenbHOI 3afade. MPAMOYronbHNK CO CTOpPOHaMu, NapannesibHbIMU OCAM 3naunca, bygeT
MMeTb MeHbLIYI naowanb U Mor 6bl paccmaTpuBaTbCs, Kak 6onee nogxoasawas o6nacTb oxsaTa, HO He-
yA06CTBO ero NpYMeHeHNs COCTONT B TOM, YTO A5 HEFO TepseTCa ACHbIA (PU3NYECKNA CMbIC/T COOTBET -
cTBMA QOPMbl NOCTPOEHHOI 06N1acTu oxBaTa a/leMeHTaM BbIXOLHOW BENNYNHBI.
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PUCYHOK 3 — DAUNTUYECKIE 1 MPSIMOYTOSbHbIE 061aCTW OXBaTa /151 ABYMEPHOM BEMIMYMHBI Y. ONUCLIBAEMON HOPMaslb-
HbIM pacnpeeneHneM, a/1EMEHTbI KOTOPOA Y, 1 Y2 B3aUMHO HE3aBUCUMbI (C/IEBA) M KOPPENMPOBaHHBI (CripaBa)

6 5.2.4 ipyrne npumepbl o6nacTeii oxeata 45 BbIXOAHbIX BE/MYMH ABYMEPHON MOAENN U3MepeHus
npusepeHsbl B pasgene 9.

6.5.3 MHOromMepHbIil cnyuvaii

Ecnu pasmepHOCTb NpoCTPaHCTBa BeKTOPa BbIXOAHOW Be/MYnHbI 60s1ee ABYX, TO CMNOCO6bLI NOCTPOEHNUs
obnacTeii oxBata CTAHOBATCA MeHee HarnsagHbIM, HO MO CYWEeCcTBY HUYEM He OT/MYaeTcs OT ONUCAHHbIX B
nepeuncneHnax a) u b) B 6.5.2.3 gna gBymepHoro cny4yas. Heob6xognmo nocTtpouTb Takylo o6nactb RY B
m-MepHOM MPOCTPaHCTBE, KOTOpas cogepxana 6ol Y= (Y,...., Ym) c BeposATHOCTbIO p. Kak 1 B 6.5.2.3. (nepe-
yncneHus a) n b)]. paccmatpuBatoTcs opmbl Ry ABYX BUAOB:

a) anauncounj B m-MepHOM NPOCTPaHCTBE, ONMUCbiBaeMblii dhopmysoii (16). Ecnn Y xapakTepuaupyetcs
MHOFOMEpPHbIM HOPManbHbIM pacnpefefneHnem, To BenUYnHa, 3agaBaemas opmynoi (17). umeet pacnpe-
feneHve xu-kBagpart ¢ T cTeneHsiMu cBobogbl. Takum o6pa3om. KP npeacTaBnseT cob60i KBAHTUb YPOBHS P
yKasaHHOro pacnpegesneHus, T. e.

P=Pr(Xa1,*A D).
rae X2r nMmeeT pacnpefesieHue xu-ksagpaT ¢ T cTeneHamMu cBo60bl. 3HaYeHns koadduLmeHTa oxsaTa Kp
ONA BepOATHOCTU oxBaTta p = 0,95 1 pa3HbiX 3HAYEeHU T npuBefeHbl B Tabnuue 1:

b) napannenenunes B m-MepuoM MPOCTPAHCTBE C LEHTPOM B TOYKe y C pebpamu, napansefibHbiMu
0CAM 3/IEMEHTOB Y;.j = 1, T, BbIXOAHOrO BekTopa Y B NPsIMOYrO/IbHOW CUCTEMe KOOpAMHAT U paBHbIMMW
ONMHaM Mo OTAEeNbHOCTU OnNpefenieHHbIX WHTepBanoB oxeata ANa Y, WHTepsanbl oxBaTa onpefensawT Ans
BepoATHocTM oxBata g = 1- (1 - pyT. [laHHblii napannenenunef npeacraBnset coboii o61acTb oxBata s
Y. COOTBETCTBYIOLLNIA BEPOATHOCTH OXBaTa He MeHbluel p [5]. AN kaxaoro anemeHTta Yr /'= 1,.... T. UHTep-
Ba/ oxBaTa BbIYUCMAKT Yepes ero mapruHanbHoe pacnpegeneHue. Ecnn Y xapaktepusyetcs HOpMasbHbIM
pacnpefeneHnem, To MapruHanbHoe pacnpejesieHne A58 Kax[oro Y Takxe 6yaeT HopmasbHbiM. OTcloga
cnepyeT, yTo, Kak 1 B 6.5.2.3. [nepeuncnexne b)]. kq npeacrtaBnsiet co60ii KBAaHTUIb YPOBHA ( CTaH4aPTHOrO
HOpManbHOro pacnpegeneHus. 3HaueHns KoadpduuneHTa oxsata ANans BepossiTHOCTU oxBaTta p = 0,95 n pas-
HbIX 3HAYeHWi T npuBeAeHbl B Tabnuue 2.

Ta6bnuuya 1— KoathcuumeHTsl oxsaTta ana obnacTteil oxsara B hopmMe m-MepHOro 3//mnconaa, CooTBeTCTBYoLLE
BepoATHOCTK oxBarta p = 0.95

*p T P T P T *p
1 1,96 6 3,55 n 4.44 20 5.60
2 2,45 7 3,75 12 4.59 25 6,14
3 2,80 8 3,94 13 4.73 30 6.62
4 3,08 9 411 14 4.87 40 7.47
S 3,33 10 4,28 15 5.00 50 822
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Tabnuua 2— Toxe. yTo B Tabnuue 1. Ho N8 obnacTeli oxeaTa B (hopMe m-MepHOro napannienenunega

T P T P T P @ P

1 1.96 6 2.64 n 2.84 20 3.02
2 2.24 7 2.69 12 2,87 25 3.09
3 2.39 8 2.73 13 2,89 30 3.14
4 2.50 9 2.77 14 291 40 3.23
5 2.58 10 2.81 15 2.94 50 329

MpumeuvaHne 1— [Ona ogHomepHoro cnyyas (T = 1) BbipaxeHue (16) ynpoliaeTtcsa go

(n-y2=
41O Aaet
n=y*Vv—
rpaHnyHble TOYKN HTepBasa oxeata 4nsa Y. [nsa sepoATHocTv oxBata p = 0.95. kp = 1.96 (cm. Tabnuuy 1).
MpumeuvyaHne 2— Ecam Yp i- »— m. B3aMHO He3aBMCKMbI, TO ( MOXET ObITb 3aMEHEHO Ha g = p Vm.

6.5.4 O6nacTb oxBaTa AN OLEHKN B BUAe BbIGOPOYHOTO CpegHero N3 MHOroOMepHoOro
HOpManbHOro pacnpegeneHus

PaccMOTpUM N BEKTOPOB y, ...... Y,, Pa3MepHOCTbI0O T * 1 Kax/blil, N > T, COOTBETCTBYIOLWNX NOBTOPSA-
loWwmmMcs HabnaAeHNAM MHOTOMepPHO BennyuHbl Y = (Y, ..... Y([)T. MpeAnonoxum, 4toy, ... y 1 MOTYT ObITb
MHTepnpeTUpoBaHbl Kak peannsalmm He3aBUCUMbIX ClydaiHbiX BEKTOPOB Y ,..... YN, KaxAblli U3 KOTOPbIX Xa-
pakTepusyeTcss MHOTOMEPHbLIM HOPMasibHbIM pacnpejesieHnem ¢ MaTeMaTU4yeckuM OXuiaHuem L, U KoBapua-
LIMOHHON mMaTpuuein <. Onpefenvm cpegHee M KOBapuaLunoHHY MaTpuly

A- (Y, 6. 8Y.), V-1[(Y, - AY, - A? +..4(,, - A)(Y0- A)TJI

pasmMepHoCTM T» 1M T * T COOTBETCTBEHHO. Torga ciydaiiHas nepemeHHas

6yneT uMeTb pacnpegeneHme duwepa FmrbT (Ha3biBaeMoe Takxe F-pacnpegeneHnom)c T U N -m crene-
Helt cBo6oabl (19, nyHKT 3.5.2.1].

MpnmeyaHune — AHa/IOroM 3TOTO pesynbTara A4/ OLHOMEPHON BennuMHbI ByAeT crefytollee yTBepxae-
HVE: A1 HEe3aBUCUMbIX ClyHaliHbIX MEPeMeHHbIX Y,...... Y. Kaxkaasa U3 KOTOPbIX XapakTepusyeTcs O4HOMEPHbLIM HOp-
MasibHbIM pacnpefeneHnem ¢ maTeMaTuiyeckmM oXxuaHnem p u gucnepcuein 02, senuumHa (n - 1)1V2(A - ,u)/S umeet
(-pacnpegenenvie c n - 1cteneHsmu cBo60Abl, rae

A=1(Y,..Y,), S2=1[(Y,- A)2+..+¥sa- A)2].

MprvmMep — PaccMoTpuM N = 12 NOBTOPHbIX NapHbIX HAGMOAEHUA 06bEMHbLIX fONell MUKpokauHa (A,)
n 6rnoTunTa (A") B OAHOM TOHKOM paspese rpaHuTa G-2[4, 25). Ha pucyHke 4 3HauyeHus napHbiX HabnwgeHni
n3obpaxeHbl B BUAe Toyek. Ha HeM Takxe nocTpoeHa 95 %-Haa annunTuyeckas obnacTb oxsaTa /19 maTe-
MaTUYECKOro OXnaHUsa BennynHbl A pasmepHocTun 2*1. OueHka MaTeMaTU4ecKoro oXungaHma n cooTeeT-
CTBYyHOL,an eii kKoBaprnaLMoHHas MaTpula UMeT BUA
27.0 -0.396

*

. %[ 1202
6.2 [-0.396 0.381

a 95-a nepueHTunb pacnpegenennna F210pasHa 4,10. 95 %-Has o6nacTb oxBaTa AN A — 3T 0 31/1MNC, ONUCHI -
BaeMblii (hopmynoi
(A-a)V1(A-a)=4.10x~-".

He6onblwoe Yyncno HabnwaeHnii B JaHHOM NpUMepe He N03BONAeT cAeNnaThb COAepPXaTeNbHble BbIBOAbI
0 TOM, HAacko/ibKO cnpaBeA/INBbl UCXOAHbIE AONYLW EHUS, Y4TO6bl CUMTaThb NOCTPOEHHY o06nacThb oxBaTa
LOCTOBEpPHON.
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PucyHok 4 — [IBeHaguaTth nap BbIGOPOUHbIX 3HAYEHUIA 1 95 Y%-Hasa annunTnyeckas 061acTb OxBaTa BOKpYT
1X BbIBOPOYHOTO CpeaHero

7 MeTtopg MoHTe-Kapno

7.1 O6wme NonoxeHus

7.1.1 B HacTosiweMm pa3sgefne paccmaTpuBaeTcs npuMmeHeHne metoga MoHTe-Kapno gns tpaHcdopmu-
poBaHuAa pacnpegeneHuii (COOTBETCTBYOLWAas npoueaypa onucaHa B 7.1.7 n npejcTaBneHa B Buae guarpam-
Mbl Ha pucyHke 5).

7.1.2 MeTog MoHTe-Kapno no3BonseT peann3oBaTb 06WMNIA NOAXOA K NONYYEHUNIO AUCKPETHOTO Npubau-
XXEeHHOro npegcrasneHns G dyHkuuu pacnpegenennsa Gy<i\) ansa Y (18. ctpaHuua 75]. CyTb nogxona cocTouT
B NOJSIy4eHUN NOBTOPHbLIX BbIGOPOK M3 NAOTHOCTU pacnpegenenna ans X, (WA COBMECTHOW NNOTHOCTW pac-
npegenenuns Ansa X) U BblYMCAEHUN A5 KaXKAOTO BbIGOPOYHOTO 3HAYEHNA BEKTOPHON BbIXOAHOW BENUYUHBI.

7.1.3 Mockonbky Gy.(n) COAEPXNUT MakCUManibHO MOJHY0 UHopMauuio o0 Y, Nobble xapakTepucTukn
Y. Takme Kak MaTematuyeckoe oxugaHue, gucnepcuma n Kopapuauus, a Takke obnactu oxsara MoryT 6biTb
paccumMTaHbl U3 NONYYEHHOTo NpnbamxeHuna G. B obuiem cnyyae [0CTOBEPHOCTb NOJyYaeMblX XapakTepucTuk
BO3pacTaeT C yBe/IMYeHneM yncaa Bbl6OpPOK.

7.1.4 MonyyeHHble B COOTBETCTBUM € 7.1.2 3HAYEHMA BbIXOAHOW BENNYMHBI paccMaTpmBaloTCs Kak Hesa-
BMCUMas BblbOpKa M3 COBMECTHOrO pacnpegeneHnss BepoaTHOCTU Ana Y. MatemaTuyeckme oxugaHusa, guc-
nepcuv (M BbICIIME MOMEHTHI), @ Takke KoBapuauum MOryT 6biTb paccyuTaHbl HENoCPeACTBEHHO MO 3TUM
BbI6OPOUYHbIM 3HavYeHnaM. OnpegeneHne obnacTteil oxsata TpebyeT NnpeABapuUTENIbHOr0 aHann3a noayyYeHHbIX
3Ha4YeHU (cm. 7.7).

7.15 MNyctb y,. r- 1. M. o603HayaeT BbIGOPOUHbIE 3HAYEHWUS BbIXOAHOW BenMYMHbI (CM. 7.1.4).
Bbi6opka y, N03BONAAET NONYUYUTb NPUBANXKEHHbIE 3HAYEHUS MaTemaTuyeckoro oxugavusa £(/) n gucnepcumn
V(Y) BenuunHbl Y. Kak npaBunio, B kKayecTBe MOMEHTOB BennunHbl /(Bkn4vas E(Y) n LlY)] 6epyT cooTBeT-
CTBYlOLMNE BbIGOPOUHbIE MOMEHTLI. O603Ha4YMM M YMC/I0 BEKTOPOB B BbIGOPKE Y, 415 KOTOPbIX KaXAbli UX
3/1eMeHT He NPeBOCXOAWT COOTBETCTBYHOLWMIA 31eMeHT HekoToporo Bektopa y0 pasmepHoctn T * 1. Torga
BepoATHOCTb Pr(Ys y0) moxeT 6bITb NPUGANXKEHHO NpeacTaB/ieHa oTHoweHnem MyJM. Takum o6pa3om, Bbl-
60pKa BEKTOPOB Y,, ...,yM NO3BONSIET NONYYUTb AUCKPETHOE NpeacTaBneHne yHkuum pacnpegenenma Gy(t]).

7.1.6 MpubnumxeHne G anseTcs NepBbIM pe3ynbTaToM NpuMeHeHna mMetofa MoHTe-Kapno n npeacras-
nseT coboii MaTpuLy pasmMepHocTU T*M .

7.1.7 Mpoueaypa NnpumeHeHns metoga MoHTe-Kapnio gnsa TpaHcopMmmpoBaHus pacnpegeneHunii B cny-
Yyae fIBHOI 3aBMCUMMOCTU /4yepe3 X 1 3apaHee 3afaHHOro Yucaa ucnelitaHuii M (B NpPOTUBHOM criyyae cM. 7.8)
nokasaHa B Bufe guarpammMmbl Ha pucyHke 5 1 Bka4aeT B cebs crnepytowmne atansbl:

a)ebl6UpakT Yncno ucneitTaHuii M (cm. 7.2);
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b) hopmupytoT B Kaxgom M3 M ucnbiTaHnii N-MepHbIii BEKTOP BXOAHbIX BEMINYMH X,. 3I€eMEHTaMMN KOTO-
poro ABNAAKTCA Cny4yaiiHble BbIGOPOYHbIE 3HAYEHUA U3 pacnpegenexuii gna X, WaM COBMECTHOro pacnpeje-
nexnusa gna X (cm. 7.3);

C) paccumTbiBalOT A1 KaXA0ro BbIGOPOYHOI0o 3HAYEHNSI BEKTOPA BXOAHOW BE/NYNHbI BEKTOP BbIXOLHO
BE/INYMHBI Y. Nonyyas Takum o6pa3oM BblGOPKY BEKTOPOB BbIXOAHOW Be/UYNHLI 06beMoM M (cM. 7.4);

d) dhopmupytoT npeacTasnerdne G hyHkuMm pacnpegenexnus Y B Buge psga M 3HaueHuii BEKTOPHOW Bbl-
XO[HOW BeNNUuHbI (CM. 7.5);

€) Ha ocHOBe G BbIYUCAAKT OLEHKY Y BEIMUYMHBI Y U KOBapuaLuMoHHyto maTpuuy Uy. COOTBETCTBYIOLLYIO
y (cm. 7.6),

0 Ha ocHoBe G CTpPOAT COOTBETCTBYIOLLYIO 06n1acTb oxBata AnA Y 418 3afaHHOW BEpOATHOCTM oxBaTa
p(cm. 7.7).

MpumeuyaHune — BblbopouHoe cpesHee AN M BEKTOPHbIX BbIXOAHbIX BE/IMYMH UMEET MaTematuyeckoe
oxupanve B(Y) n gucnepcuto V(YyM. Takvx» 06pa3om, pacxoxaeHve mexay £(V) v ero oueHkoli B cpegHem 6yaeT npo-
nopuuoHanbHo Af'ia .

7.1.8 OdpekTuBHOCTL MeToga MoHTe-Kapno npu onpegenenun y. Uy n obnactu oxsata gnsa Y 3aBu-
CWT OT afeKBaTHOro BblbOpa uncna ucneiTaHnii M [atan a) B 7.1.7]. PekomeHgaLumn no Bbi6opy 4OCTAaTOYHOIO
yucna ucnelTaHuin M n no gpyrum Bonpocam peanusauum metoga MoHTe-Kapno npusegeHsbl B [8] (cMm. Takxe
7.2 n7.8).

7.2 4Ywucno ucnbiTaHnit meTofa MoHTe-Kapno

7.2.1 Ans npumeHeHna metoga MoHTe-Kapno Heo6xoAuMMO BbliGpaTh YMC/IO UCAbITAHWIA M, T. B. 06beM
BbIGOPKM BEKTOPHOI BbIXOAHON BENMUYUHBI. DTO YMC/IO MOXET 6biTb BbiOGpaHO 3a6naroBpeMeHHo (40 npose-
[eHnsa ucnbiTaHuit), HO Torga 6yaeT uckatyYeHa BO3MOXHOCTb ynpaB/ieHNs TOYHOCTbIO pe3ynbTaToB, Nosy-
YeHHbIX C NOMOLbIO faHHOrO MeToAa. MPUYNHON 3TOMY CNYXMUT TO. UTO YNCNO UCMbITAHUI, Heobxoanmoe Ana
noflyyeHuns pesynbTaTa BblYNCAEHUS C 3afaHHOW TOYHOCTbIO, 3@aBUCUT OT (DOPMbI MIOTHOCTU pacnpegeneHuns
BbIXOAHON BENNYMHBI 1 OT 3aaHHOT0 3HAaYeHUA BEPOATHOCTK oxBaTa. Kpome Toro, Metof BblUNCNeHNs ABNA-
eTCA CTOXacTUYyecKknm no cBOeN nNpupoge, NOCKONbKY 3aBUCUT OT CayyaliHOl BbIGOPKU.

7.2.2 TloCKONbKY Hesb3f 3apaHee rapaHTupoBaTb, YTO BblbpaHHOe 3HavyeHne M obecneunT focTaTou-
HYI TOYHOCTb NPUBANXKEHUA, MOXHO MCMNONb30BaTb Npoueaypy afAanTUBHOIO Bbi6opa, YTOUHAS 3HavyeHne M
B Npouecce ucnbiTaHnii. AgantusHas npoueaypa, yctaHoBfeHHasa B 7.8. N03BOMSAET ONTUMasbHbIM 06pa3om
nonyuYnTb 3HaYeHne M, cooTBeTCTBYOLW ee 3af4aHHOW TOYHOCTUN BbIYNCIEHWIA.

NMpumevyaHune — [Na CIOKHON Mofenu, Hanpumep, TpebyloLei NoyyeHns peLleHnst METOA0M KOHEUHbIX
3/1EMEHTOB, NPYMEHEeHKe 60/1bLLIOO YACNA UCTILITAHWIA I/IOKET OKa3aTbCsl HEBO3MOXHbIM. B 9TOM clyyae pekomeHayeTcs
NpUGAMKEHHO NPeACTaBUTb MIOTHOCTb pacnpefeieHns BbIXOAHOW BEINUMHBI HOpPMaJIbHBIM pacnpegenieHnem (Kak
B GUM). 370 no3BoNsieT UCMO/b30BaTb OTHOCUTENIbHO HEBO/MbLLOE YNCNO UCMbITaHWii M, Hanpumep 50 nan 100. a nony-
YeHHble MO pesysbTaraM UCMbITaHuii BbIGOPOUHOE CpefHee W BbIGOPOYHbIe KOBapuauuy NpyHATb, COOTBETCTBEHHO, 3a
oueHkn y n Uy [ns onucaHus Y 1M NOCTPOeHust 061acTyi oxBata UCMO/b3YHT M0OTHOCTb HOPMasILHOTO pacrnpejenieHns
N(y. Uy). X0oT yMeHbLUEHMe Yncna ucnbiTaHuii Hem3bexHo yxyALuaeT CBONCTBa MeToAa B YacTu annpokcuMaLum pacnpe-
[leNIeHNs BbIXOAHOW BefIMUMHbI, OHO BCE Xe M03BONAET YUECTb HEIMHEHOCTL MOAENM U3MEPEHUS.
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PucyHok 5 — OTansbl TpaHCCbOpMVIpOBaHI/Iﬂ pacnpe,qeneHw?l 1 nony4vyeHns pesyrnbtaTtoB OUeHBaHUA Heonpene1eHHOCTU
MeTogoM MoHTe-Kapno ansa cnyyasn SIBHOW 3aBUCUMOCTY BbIXOAHbIX BE/IMYNH OT BXOAHbLIX BEMNYUH

7.3 MonyuyeHue BbIGOPOK U3 pacnpeneneHnii BEposATHOCTU

7.3.1 Ana npumeHeHna MmeToga MoHTe-Kapno hopmupyoT M BekTopoB X, r= 1...... M. B cOOTBETCTBUU

C MIOTHOCTAMM pacnpejeseHns BeposiTHOCTe px (8.) 415 N BXOAHbIX BE/IMUYUH X, UIU. €C/IN 3TO He06X04MMO,
13 COBMECTHOI nnoTHocTK pacnpegenexnua ®MB gx ().

7.3.2 PekoMeHgauun no copmupoBaHuio BblIGOPkM AN Hambonee pacnpocTpaHeHHbIX pacnpepgerne-
HWiA (paBHOMEPHOro, HOpMasibHOro, MHOrOMepHOro HopMarsibHoro u f-pacnpegenexus) npusegeHsl 8 JCGM
101:2008 (nyHKT 6.4 1 npunoxexue C). OfHaKO BO3MOXHO NOJTly4eHne BbIGOPOK, COOTBETCTBYIOLWUX U [PYTUM
pacnpegeneHuam (cm. JCGM 101:2008 (pa3gen C.2)]. HekoTopble pacnpegeneHns MoryT 6biTb annpoKCUMu-
poBaHbl pacnpefeneHnsaMun, nosydyeHHbIMU B pesynbtate npuMeHeHnsa metoga MoHTe-Kapno npu npeabigy-
LWKUX BblYMCNEHUAX HeonpegesnieHHocTn (cm. JCGM 101:2008 (nyHKT 6.5 1 npunoxeHue D)].
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7.3.3 Tpoueaypa hopmmpoBaHua BbIGOPKM AN MHOTOMEPHOTO ~-pacnpegeneHus onucaHa B 5.3.2.4.

MpumeuaHne — [1na JOCTOBEPHOCTU Pe3y/bTaToB NpUMeHeHNs MeToga MoHTe-Kapio HeobxoAnMmo, HTOObI
reHepaTopbl NCeBAOCNyHalHbIX YnCen, UCMOMb3yeMble 151 (hOPMUPOBaHMA BbIGOPOK M3 3aflaHHbIX pacnpegeneHnii, 06-
Nafjanv cooTBETCTBYIOLWMMM cBolicTBamMu. B JCGM 101:2008 (nyHKT C.3.2) npuBeAeHbl HEKOTOpble TeCTbl CDOPMUPOBaH-
HbIX BbOOPOK Ha Cy4ainHOCTb.

7.4 BbluncneHne BeKTOPHOI BbIXOAHON BEMUYNHbI

7.4.1 BeKTOPHYI0 BbIXOAHYI0 BE/TMUMHY BbIUYNCASIOT 418 KAXA0T0 N3 M BbIGOPOUHbIX 3HAUYEHWIA JMepHOro
BEKTOpPa BXOLHOW Be/IMUYUHBI, MOJIyYEeHHbIX N3 COOTBETCTBYIOLWNX pacnpegeneruii. Ecnn o6o3Haunts M BbI6O-
POYHbIX 3HAYEHWII BEKTOpPA BXOAHOI BeMUYUHBI padmepHocTu N * 1 yepes X, ...... XM. rae r-ii BEeKTop X, cogep-
XUT X, T.....XrN, n X)r— Bbl6OpOYHOE 3HauYeHWe U3 pacnpegeneHma gna X, 70 COOTBETCTBYHOLNE 3HAYEHNSA
BEKTOPOB BbIXOAHON BEMNYMHbI AN1A MOAENN U3MEPEHMNSA C AIBHbIM BUAOM (PDYHKLMWOHANbHOW 3aBUCUMOCTU Bbl-
YUCNAT No opmyne

yxs AX,). [l=1....M.

MpumeuyaHune — lNpy MCNONL30BAHUM 3aKOHA TPAHCOPMUPOBAHUA HeonpeAeNieHHOCTel, koraa aHauTi-
yeckne BbIpaKeHUs NPOU3BOAHbLIX OYHKLMN U3MEPEeHUst N0 BXOAHbLIM BENNYMHAM U3BECTHbI TOUYHO, 3HAYEHUS 3TUX NPO-
M3BOAHbIX U 3HAYEHNA (DYHKLUKU N3MEPEHNS 6epyT B TOUKE OLEHOK BXOAHbLIX BESIMUMH. ECIM aHanmMTuyeckne BblpaKeHWs
[N NPON3BO/HbIX HEU3BECTHbI, U A1 UX OLLEHOK UCMOMb3YIOT NPUGNXKEHNE B BUE KOHEYHbIX PAa3HOCTE, TO nosydator
OLIeHKMN TOMBKO ANs yHKUMM n3MepeHus. CornacHo pekomeHgaumn GUM [JCGM 100:2008 (npumeuaHue 2 K MyHKTY
5.1.3)] 3HaueHus PyHKLUUN U3MePeHUs 6epyT B TOUKAX OLEHOK BXOAHbLIX BE/IMUMH, @ Takke B TOYKax, OTCTOSLMX MO o0be
CTOPOHbI OT 3TUX OLLEHOK Ha PacCTOSiHUM OAHON CTaHAAPTHON HeonpefeneHHOCTY (Bapbupys MO ovepeau ANs Kakhom
BXO/JHOI BefnumHbl). B MeToge e MoHTe-Kapio 3HadeHVst (DyHKLWIA U3MEPEHUA NosyyatoT npu BapbUpoBaHUM BXOHBIX
BE/INYMH B OKPECTHOCTU MX OLIEHOK, T. €. B TOYKax, KOTOPbIE MOTYT OTCTOATb OT 3TUX OLEEHOK Ha HECKOJ/IbKO CTaHAAPTHbIX
OTK/IOHEeHWA. ToT dhakT, uTo B MeToge MoHTe-Kap/o 3HaueHns yHKLMM N3MEPEHNs NOJTyYatoT B PasHbIX TOUKax, MOXeT
NopoAUTL BONPOC O CBOMCTBAX BbIMUCIUTENLHONM NPOLeAYypPbl, B HACTHOCTU, O ee YCTONUYMBOCTM U (B C/lyyae NpUMeHeHust
afjanTUBHO NpoueAypbl) CXOAUMOCTU. Py BO3HUKHOBEHWM COMHEHWIA NoNb30BaTe o crieayeT ybegnTbCs B TOM. UTO Me-
TOJ flaeT JOCTOBEPHbIe OLLEHKW BbIXOAHOM BEIMUMHBI A1 [LOCTATOYHO 6O/IbLUNX OKPECTHOCTEN OLLeHOK BXOHBIX BE/TNUMH.
OpHako cneflyeT oXxuaaTb, YTO BOMPOCHI YCTONYMBOCTU M CXOAMMOCTH YMCAIEHHOTO MeToda MOryT CTaTb KPUTUYECKUMU
TOJIbKO B UCK/TOUUTENIbHBIX C/yYasnX.

7.4.2 Ecnu X, ABNAKOTCA 3aBUCUMbIMU BeNnynHamu, 1o B 7.4.1 pacnpegeneHusa ansa X cnegyet 3ame-
HUTb Ha COBMECTHOe pacnpegenexHue gna X.

7.4.3 B cnyyae Mofenu Cc HesIBHbIM BMAOM (PyHKLMOHANbHOW 3aBUCMMOCTM B Npoliesype, onucaHHol B
7.4.1. 3Ha4YeHNA BEKTOPHOW BbIXOAHON BENMUYUHbBI YT NOMyYaloT, B pe3yibTaTe pelleHns ypaBHeHuni

h{yr x,)=0. r—1....M.

7.5 OvuckpeTHoe npefcTaB/eHne YyHKUUK pacnpeneneHns s BbIXOAHOW BETMUYUHbI

LuckpeTHoe npeacTaBneHne yHKUUM pacnpefesieHns A5 BEKTOPHON BbIXOAHOW BeMYMHblI hOpMuU-
pyetcsi u3 M 3HayeHWii BEKTOPHON BbIXOAHOIW BEMUYMHbBI, NOMYYEHHbIX COrflacHo 7.4. B obuwem cnyyae aTo
npeacTtasneHue asnaetca matpuuein G pasmepHocty T * M. r-\\ cton6el KOTopoli ABNAETCA M 3HaYeHueM
BEKTOPHOW BbIXOAHOW BeNWYUHbI. [ns oqHOMepHOl Mogenn G — BEKTOp-CTpoka.

MpumMmeyaHune 1—/macTpoka maTpuubl G ABASETCA NPUOAMKEHHBIM ANCKPETHBIM NpeacTaBneHneM yHKLm
MapruHasibHoro pacnpegenenus ans vj.

MpumeuvaHnne 2—[na m= 1 2, 3 BO3MOXHa rpacuueckas nHtepnpetaums npuénmxernus G. Myctb T= 2.
Onar=1 M nocTpoum BnniockocTh {Y,. ¥2) Touky C KoopAavuHaTamu, COOTBETCTBYIOLLMMM ABYM 3/1eMeHTam B CToN6Le T
matpuubl G. Mpu 4OoCTaTOYHO 60/1bLWIOM M. NIOTHOCTL HAHECEHHBIX TOYEK B /11060 NOKanbHOM 061acTu N1oCKoCTY GyaeT
npMeNN3NTENBHO NPONOPLVOHa/IbHA MAOTHOCTY pacnpegeneHus B 3Toii 061acTu.

MpumeyvyaHnune 3— MocTpoeHHoe nNpubanmxeHve G No3BoOMsSeT M3B/eYb PasHO06pasHyo MHopmaumio, B
4aCTHOCTU, OTHOCUTE/IbHO MOMEHTOB BbICLLMX NOPsiAKoB. OfgHaKo B crnocobe oLeHuBaHMA HeornpegeneHHocTn no GUM
Ans TpaHchOpMMPOBaHUA HeonpeAeeHHOCTel 1 MocneAyloLero oueHMBaHnsl HeonpegeneHHocT navepenus [JCGM
100:2008 (nyHKT 0.4)] ANA NONyYeHWUs OLEHKU Y 1 COOTBETCTBYIOLLEN eil kKoBapuaLMOHHOW MaTpuLbl HE06X0AMMO 3HaTb
MOMEHTbI TO/IbKO MEPBbIX ABYX MOPAAKOB.

MpumeuaHune 4— EcnuBennuuHa Y 6yaeT UCNONb30BATLCA B KAUECTBE BXOAHONM BENUUMHBI Ha cnegytowem
aTane MHOroCTyneH4aToro M3MepeHusi, TO Ha 3TOM 3Tane BbI6OPKY BXOAHbIX BENYMH MOXHO MOYUUTb U3 Y)XKE UMEIOLLMX-
€A 3HaueHun yr r= 1.....itf. (nan. 4to TO Xe camoe, U3 CToN6LOB MaTpuubl G). NocnefoBaTeslbHO OCYLLECTBAAS Cyyaii-
HbIil BbIGOP (C paBHOI BEPOATHOCTLIO) U3 3TKX 3HaYeHui [JCGM 101:2008 6.5].
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7.6 OueHKa BbIXOAHON BEeNNYNHBI 1 COOTBETCTBYIOLEN eli KoBapuaLUMOHHOW MaTpuLbl

CpefHee apuhMeTMueckoe 1 KoBapuaLuoHHy MaTpuLy

CXTR1(Y,“"(y1l FAYM-Y)YM -Y)T]
6epyT, COOTBETCTBEHHO, B KAYECTBE OLLEHKN Y BeNU4MHbl Y 1 KOBapuauMoHHOW maTtpuubl Uy, cooTBeT-
cTByloWwel Y.

MpnmeyaHne — HesaBUCMMO OT TOrO, ABASETCA I MOAENb U3MEPEHNS NIMHENHON UK HENMHEVHOW, B Npeae-
ne npu M. cTpemsiLLeMcsi K 6eCKOHeYHOCTM, yCTPeMUTCA No BeposiTHocTH K Elf{X)). korga nocnefHee cyuiecTsyer.

7.7 ObnacTb oxBaTa 415 BEKTOPHOW BbIXOAHOW BENUUYUHbI

7.7.1 O6wme NOMOXKEHUSA

Boo6ue roBops, CyLecTBYyeT CKO/b YrogHO MHoro KOOp %-Hbix o6nacTeit oxata gna Y. B HacToswem
cTaHgapTe paccmaTpuBaloTcsa 061acTy oxBata Tpex BMA0B, KOTOpble, Kak oXxuaaeTcs, MOryT HaliTu Hanbonb
wee npakTmyeckoe npuMmeHeHue. OAHaKoO B OTAE/IbHbIX 0O6CTOATENbCTBAX MOXET 0Ka3aTbCsA NpeAnovTuTeNb-
HbIM MCNONb30BaHUE 061acT oxBaTa cneyuanbHon hopmMbl. HeszaBucmo oT BUAa 06/1acTu oxBaTta nocTpoe-
HWe nocnegHeil 0CHOBAHO Ha NONYYeHHOM NpubAnxeHun G.T. e. Ha Habope M Touek y,. cnyyaiHbim ob6pasom
BbIGpaHHbIX M3 pacnpefeneHus BepoATHOCTel Ana Y npu peanusauum Metoga MoHTe-Kapno (cm. 7.5).
PaccmartpuBaemble 3aeck 061acTm oxsarta MMeOT BUA;

a) annuncounpa. flaHHas ob6nacTtb oxBaTta 6ygeT 6/1M3Kka K HauMeHbLlUen o6n1acTu oxsaTta B c/iyyae, ecium
pacnpegeneHve BepoATHoOCTel Ans Y 6/1M3K0 K HOPMalbHOMY;

b) napannenenunega. O6nacTtb oxBarta faHHOro BuAa A0MyckaeT MPOCTYH MHTepnpeTauui, HO 3ava-
CTyl0 ee 06beM CyLeCTBEHHO NPeBOCXOANT 06beM HaMMeHbLL el obnacTn oxearta:

C) HaMMeHbllel o6nacTn oxsaTa, koTopas B 06LWEM C/lyyae He MMeeT Kakoli-Nnmbo 3ajaHHol reomeTpu-
yeckoit hopmMbl M onNpepensieTcs B HEKOTOPOM NpubAnXeHuun, 3aBucauiem ot M.

7.7.2 O6nacTb oxBaTta B (popmMe annunconga

YpaBHeHue KOOp %-Holi o6nactu oxsarta Ana Y B hopme annuncomga UMeeT BUA:

(U-Y)Yny-\n -y ) = %, (20)

rae y onpefenseT NosioOKeHWe LeHTpa aaaumnconja B NpoCTpaHCTBE BbIXOAHbLIX BennYuH. Uy — dopmy an-
nuncounpa (CTeneHb BbITAHYTOCTU M OPUEHTaLMi0 B NPOCTPAHCTBE), a Kp — ero pasmep (06bem). Mpouenypa
nocTpoeHms obnactu oxsarta B popme annuncounga no popmyne (20) npu n3BecTHbIX oueHkax y n Uy (cm. 7.6)
TpebyeT HaX0XAeHUs Kp U COCTOUT B CreAyloLeMm:

a) TpaHCOPMUPYIOT TOUKK Y, B Y% (/o= 1...... M) no cpopmyne

y, = YY), Tl M, (21)

rae L — HMXKHAA TpeyrosibHas MaTpuua pasMepHoOCcT T * T pasnoxeHus Xoneukoro Uy = L L .
b) COPTUPYIOT TPaHCOPMMPOBAHHbIE TOUYKM YBEB NOPsAAKE BO3pacTaHua 3HavyeHus dr rae

AR-yeVr-X(yVvV)2- r=1... M -
j-1
C) UCNOJb3yT ynopsifoyeHHble Y°. Ans onpefeneHns Ko3duLMEHT oxBaTa Kp, 3HAYEHME KOTOPOro
onpegensT u3 ycnosus: dr<k Ans Bcex y°r ¢ HOMEpPOM . He npeBblwaknwmnm pM,
d) cTpoaT KOOp %-Hyto 06nacTb oxBaTta A4Ns Y. rpaHuubl KOTOPO/ onpefeneHsbl ypaBHeHnem (20).

MpumeuaHue 1— OCHOBbIONUCAHHO NPOLLEAYPbI M3M0XeHbI B [1]. r4e MacCUB BEKTOPHLIX JAHHbBIX COPTUPYIOT
o MeTpuke

(rr-a)m{yr-a),

rae a — cTaTucTuka napameTpa nonoxeHus, a [ — cTaTucTvka napamerpa macwutaéa (aucnepcun). dopmynbl, npuse-
[eHHble B npoueaype, MonyyeHbl 3aMeHamMn a =y H'b = Uy Vicnonb3oBaHue B npoleaype TpaHCopMUpoBaHe Touek
Heo6X0AMMO AJ151 TOro, YTO6bI cenaTb KoBapuaLMOHHY MaTpuLy, COOTBETCTBYHOLLYIO TPaHCGOPMMPOBaHHBLIM TOUKaM,
e,qVIHVIl-IHOI7I, T. €. 31IEMEHTbI BEKTOPOB BblﬁOpKI/I CTaHOBATCA HEKoppenmpoBaHHbIMU. 3TO NO3BO/SIET COMNOCTaBNATb (cop—
TUPOBaTb) TPAHCOPMMPOBAHHbLIE TOUKM MO UX PACCTOSHUIO OT OLleHKM Y. M3 cnoco6a nonyyeHus TOUeK y, crefyeT, YTo
OHW XapakTepusytoT pa3dbpoc 3HaYEHUIA CyyaiiHol NepemMeHHOoR Y BOKPYT LLleHTpasibHOW Toukn y. O6iacTb 0xBaTa B BUAe
anavncomaa c LeHTPOM B Y MO CBOEMY CMbIC/Y A0/MKHA cofepxaTb 100p% 06LLero uncna Touek yr
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MpumeuvaHune 2— MNpruemMneMocTb NOMyYEHHOW 061acTu oxBaTa A5 NpPeAcTaBeHns HeonpeaeneHHoCTH
N3MEPEHNS 3aBUCUT OT KOHKPETHOI M3MepuTEbHOM 3aauu. MonyyeHHoe NpeACcTaB/IEHNE MOXET CTaTb HENPUEM/IEMbBIM,
ecnn pacnpegerneHve To4eK YT B MPOCTPAHCTBE BbIXOAHOW BEMMYMHBI Y N1I0X0 COracyeTcsi C ONMCaHneM 3TON BENUYUHBI
MHOrOMEepHbIM HOPMaJIbHbIM pacnpefeneHneM.

MpumevyaHune 33— Matpuua L, nonlydyeHHasn Ha atane a), MOXET ObiTb onpeaesneHa, Hanpumep, cnocobom,
onucaHHbIM B [13] (CM. npumep Huxe).

MpumeyvyaHune 4 — MNpouedypa nOCTPOEHMA 06/1aCTM OXBaTa YUNTbLIBAET CyLLLECTBOBAHUE 3aBUCUMOCTU Mexay
anemeHTamu Bektopa Y.

MpumeyaHune 5— [Ina CNOXHOI MoAeNu, Hanpumep, TPeGYIOLWEN NOMYYEHUA PeLLEHNs METOLOM KOHEUHbIX
3/1EMEHTOB, NPUMEHEHNE GOLLLOIO YMcna UCNbITaHNii M MOXET Oka3aTbCA HEBO3MOXHbLIM. B 3TOM cryyae pekomeHay-
eTcs NPUGAMKEHHO NPeACTaBUTb NIOTHOCTL pPacnpefesnieHns BbIXOAHOW BEMUYMHBI Y HOPMaslbHbIM pacnpefesieHnem.
3T0 N03BONSET UCMOMb30BaTb OTHOCUMTENLHO HEeBOo bLIOE Yncno ucnbiTaHuii M. Hanpumep 50 nnn 100. a nonyveHHble
no pesynbTatam MCnbiTaHuli BbIGOPOYHOE cpedHee 1 BbIGOPOYHbIE KOBapUaLMN NPUHSTb, COOTBETCTBEHHO, 3a OLEHKN Y
n Ur [na onucaHusa Y 1 NOCTPOEHNS 061acT oxBaTa MCNOoMb3yT MN/I0THOCTb HOPMa/IbHOrO pacnpeienexHmst ¢ matema-
TUYECKMM OXMAAHVEM Y 1 KOBapuauMOHHOW mMaTpuuein 1y. XoTa yMeHbLUeHWe Yncia UCTIbITaHUA HEM3GEXHO yXyalaeT
CBOIiCTBa MeTO4a B YacTu annpokcuMauum pacnpenesneHnst BbIXOAHOW BeNUMHbI, OHO BCE e NO3BOSISeT YYecTb Helu-
HeMHOCTb Moaenu n3mepeHus. B Tabnuue 1 npuBefeHbl 3HaYeHNs Kp ANS BepOsiTHOCTY oxBaTa p = 0,95 B 3aBMCUMOCTMN
OT pa3MepHOCTU T BEKTOPa BbIXOAHbLIX BEMUYNH NPW AONYLLEHUN HOPMa/IbHOCTU pacnpegesneHus Y.

Mpumep — PaccMoTpuM MOAe b U3MepeHust
Y,=X,+X3 Y2-X2+X3, (22)

B KOTOpOIi BXOAHbIM BeMunHaM X, 1 X2 npunucaHo HopmanbHoe pacnpegenenne N(0;0,1) kaxgoii, X3npunuca-
HO npsiMoyronbHoe pacnpegenexue /2(-(3 * 1.9)12,(3 * 1,9)12), n Bce BXOfHble BE/NYNHbI ABNSIO T CSA HE3aBUCK-
MbIMU. MaTeMaTNYeCKUMUN OXKUAAHNAMN BXOAHbIX BennunH X, asensroTca x(=0,i=1,2, 3, a ux gucnepcnsimm —
n*(x) =01, /= 1,2 nun2*3) = 1.9. Torga kak B npumepe 21 6.5.2.3 Y= (Y,.¥2) TumeeT OLEHKY MaTeMaTNYeCKOro
0XMNAAHWUA 1 COOTBETCTBYIOLLYIO el KoBapuaLunoHHY MaT puLy

0 , _T° 19
=
0  y [19 20

TpaHcopMMpoBaHHble TOYKM Y'( Ha aTane a) hopMUpyrT C UCNOoNb30BaHUEM L~1, umetowwein cnepyto-
LWmnii BUA (C TOYHOCTbIO O TPEeThero 3Haka nocne 3ansiToii):

[1.414 X344 , [0.707 -2.1511
(0.000 0.442 " [0000 2.265]'

Ha pucyHke B cneBa nokasaHbl 1000 BbIGOPOYHbIX TOYEK AN pacnpefeneHns BepoasTHOCTH Y, onpeje-
NnaeMoro mofenbio namepeHus [dopmyna (22)] u npuBefeHHbIMU Bbille pacrnpejeneHnamMmmn BeposTHOCT U ANa
BXOAHbIX BenuuuH Xf / = 1, 2, 3. 95%-Has annmnTuyeckas obnacTb oxeaTa gna Y, noslydeHHas B Npeanosioxe-
HUKN. YT O YXapakTepulyeTcs AByMepHbIM pacnpegenernnem MNaycca N(y;UJ [kak n Ha aTane a) B 6.5.2.3], noka-
3aHa NYHKTUPHOW NMHUe. 3Ta obnacTb nMeeT naowasb 11.8 kBagpaTHbIX eAnHuL, Kp =2.45 1 cogepxmnT 968
13 1000 Touek. dnaunTuyeckas obnacTb 0xBaTa, onpegeneHHas Ha ocHoBe 1000 BbI6GOPOUYHbIX TOYEKB COOT -
BeTCTBUM C NpoLeaypoit 7.7.2, nokazaHa CNOWHOW NMHMeRn. 3Ta ob6nacTb uMeeT nnowasb 10,6 kBagpaTHbIX
efuHUL,. Kp = 2.33, 4TO HEMHOTMM MeHbLUue, YeM 061acTb, NOyYeHHas B NpeAnoNoXeHNNn HOpManbHOCT U pac-
npefeneHns BoIXO4HOW BeNMUMHbI. Kak 1 O/HKHO cnefoBaTh M3 cnocoba nocTpoeHus obnacTu oxeaTa, 3Ta
ob6nacTb cogepXnT poBHO 950 Touek.

Mogenb nsmepenus [bopmyna (22)] paccmaTpuaeTcsa 60/5ee nogpo6HO B pasgene 9, rae npuBeaeHbl
Takxke fpyrve npumepbl NOCTPOEHNA obnacTen oxsaTa A4/19 ABYMEPHbIX BbIXO4HbIX BEUYNH.
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PucyHok 6— annuntuueckue o6nacTy oxsara, NOCTPOEHHble B COOTBETCTBUM € nNpoueaypamu 6.5.2.3 a) 1 7.7.2 ans
npumepa un3 7.7.2 (cnesa) 1 NpsIMOyrosibHble 06/1acT 0XBaTa, NMOCTPOEHHbIE B COOTBETCTBMM C npoueaypamm 6.5.2.3 b)
n 7.7.3 ana npumepa u3 7.7.3 (cnpasa)

7.7.3 O6nacTtb oxBaTa B (hopme napannenenunega
100p %-mas obnacTtb oxBata 415 Y B (hopme napannenenunega umeeT Bog

Y"Ka"}’)’/zl ...... T 3>
raey =(y,.....y ] onpegensieT nofoxeHue UeHTpa napannenenunega B NpoCcTpaHCTBE BbIXOAHbIX BENUNH,
a un(y) = (tv(y,)...... u(ym))T n Ky onpegenaT ero pasmep (06vem). MNpoueaypa nocTpoeHns o6nacTu oxsata B
hopme napannenenunega no copmyne (23) Npu M3BECTHbIX OLEHKax y n u(y) TpebyeT HaxoxaeHns kqu co-
CTOUT B cnefyowem:

a) TpaHcopmMuUpyoT Toukn Y, By°r (r= 1.....M) no dpopmyne (21). Ho rae L Tenepb ABNAeTCa AnaroHanib-
HOl MaTpuuelt pasMepHOCTU T * T C AuaroHasbHbIMU 3nemMeHTaMmu b/(y,).....n(yT):

b) COpTUPYIOT TpaHCOpPMUpPOBaHHbIe TOYKN Yy, B NOpAfKe BOo3pacTaHus 3HauveHus d,, rge d,. Tenepb
onpegensT no opmyne

dr- max \°ify. r=1,...,M;
I+\.. m&y l
C) ucnonb3ylT ynopsgoueHHsle y°of ana onpegeneHns koadduuyneHT oxsaTta kQ 3HauyeHue KOTOpOro
onpeaensaT n3 ycnosus: dr < kq 4ns BCex Y°, C HOMEPOM I, He MpeBbiWalWwmnm pM:
d) cTpoAT 100p%-Hyto o6nacTb oxBata AN Y. rpaHuLbl KOTOpPOi onpegeneHsl hopmynoii (23).

MpumeuyaHue — lMpoueaypa NOCTPOEHNA 06/1ACTU OXBATA YUNTLIBAET CYLLECTBOBAHUE 3aBUCHMOCTY MexXay
3/1eMeHTamMu BekTopa Y.

Mpumep — Ha pucyHke 6 (cnpasa) nokasaHbl Te xe 1000 Touyek, YTO U Ha pUcyHke 6 (cnesa). 95 %-Has
npAmMoyrosbHas obnacTb oxBaTa Ana Y, noflyyeHHas B NpeAnofoXkeHumn, 4To YAj = 1,2 xapakTepusyeTca HOp-
ManbHbIM pacnpegeneHnem N(yj; n2(yj)), a Koppenauusa oLueHoKy, ny2[Kak n Ha aTane b) B 6.5.2.3] He yunThbl-
BaeTCs, NokasaHa NYHKTUPHOW NuHueli. 3Ta obnacTb umeeT naowagb 40,1 kBagpaTHbIX eguHuny,. kq - 2,24
n coaepxumT Bce 1000 Touek. MpsimoyronbHasa o6nacTb oxBaTa, onpegeneHHas Ha ocHose 1000 BbiGpaHHbIX
TOYeK B COOTBETCTBUM C Npoueaypoli 7.7.3, nokasaHa CNNOLWHOW NuHueir. 3Ta obnacTb MMeeT naowagb
25.5 kBagpaTHbIX eanHul. kq= 1,78. 4T O HEMHOIrMM MeHbLUe, YeM 06/1acTb, B NPEANO0KEHNN HOPMANbHOCT U
pacnpegeneHns BbIXO4HOW BeNNUMHbI. Kak N JO/MKHO cnefoBaTb M3 cnocoba NnocTpoeHus obnacTu oxsaTa,
3Ta 061acTb COAEPXUT POBHO 950 Touek.

7.7A HanmeHblwas o6nacTb oxBara

Mpoueaypa NocTpoeHns HaumeHbLeil 100p%-Hoii o6nacTu oxsaTta BkIOYaeT B ceba cnepytowme aTansb:

a) B M-MepMOM MPOCTPaHCTBE BbIXOAHbIX BE/IMUYNH CTPOAT UCXOAHbIM Nnapannenenvnes, npeanosoxu-
Te/IbHO O0XBaTblBaKOLW WX 6OMbLYIO A0/10 3HAYEHUN, KOTOPblIE MOTYT 6bITb NPUNUCaHbI BEKTOPHOI BbIXOA4HOM
BEJ/INYUHE Y,

b) paBHOMEPHO M-MepHOli CeTKON AenAT UCXOAHbIA napannenenunep Ha sivyeiikn B BuAe NOJOOHBIX
paBHbIX M/IOTHO Y/IOXEHHbIX MasblX napannenenunesos;
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C) A4NA Kax[0ro Masoro napannenenunega nogcynTbiBalOT YMCN0 NONABLUNX B HETO BbIGOPOUYHbIX TOUEK YT.

d) fonto Touek yr nmonaelwux B Manblii napannenenunes, paccMaTpuBatoT Kak NpubAnmxeHHoe 3HaveHne
BEPOATHOCTM NonajaHnsa B AaHHbI napannenenunes 3Ha4eHus cayvyaiiHoi BEKTOPHO NepemMeHHoi Y;

e) Bce Masible napasnsenenunefbl pacnonaralT B NOPAAKe yMeHbLEHUs NPUNNCaHHON UM BEPOSTHOCTH;

O cymmupyioT BepoATHOCTM, NpunUcaHHble ManbiM napanfenenuneaam, HaunHas ¢ Nepeoro U nocne-
foBaTeflbHO NpnbaBisisa BEPOATHOCTb KaXAOro nocieayloLwero BNaoTh 40 TOr0, Noka Nojsy4yeHHass cymma He
NPeBbICUT N He CTaHeT paBHO p;

[l) COBOKYNHOCTb MasbixX napasnaenenvnefos, BHECLWINX BKAaA B NOJlyuyeHe yKkasaHHO CyMMbl, paccMa-
TpMBaloT B Ka4YecTBe NpUBAMKEHNA HauMeHbluel obnacTu oxsaTa;

MpumeuvyaHune 1— [laHHada npoueaypa, 3aumcTBoBaHHas n3 [20]. 3ak/oyaeTca B pasdbueHnn npocTpaHcTea
BbIXOZHbIX BE/MUMH Ha P MasibIX sueek (Mapasinenennnesos), annpokcumMaLy BepoATHOCTY NonajaHns 3HaueHus Bbl-
XOZHOW BeNMuMHbl Y B K&OXXAYI0 U3 Takmx sueek Aoneii nonasLlivx B Hee ToUeK BbIGOPKM N 06beANHEHNN MUHUMaSIbHOTO
uncna sueek, B cosokynHocTi cogepxatmx He Meree 100b % 13 M BbIGOPOUHBIX 3HAUEHNIT BEKTOPHOI BLIXOAHOM BeNy-
UMHBI. B KOH(UTypaLmio, paccmMaTpuBaeMyto kak HaMeHbLas 06/1acTb oxBaTa.

MpumevyaHune 2— MNapannenenunes, NOCTPOEHHbIV Ha 3Tane a), AO/HKEH BKIOYaTb B Ce651 BCE TOUKM YT

MpumeyvaHune 33— Yucno masbix napasinenenunesos, UCMONb3yemblX 15 pa3bueHuns Ha atane b) npocTpaH-
CTBa BbIXOAHbIX BE/IMUYMH, OrPaHNYEHHOrO 60/bLUMM NapasienenMneom, NoCTPOeHHbIM Ha 3Tane a), B/IMSIET Ha Ka4ecTBo
MOJTYYEHHOTO NPUGSINKEHUS.

MpumeyvaHune 4 — B 6ONbLIMHCTBE C/ly4yaeB KAYECTBO NPUOINKEHUA yydLlaeTcs ¢ pocToM M. UTobbl nosny-
YNTb AOCTATOYHO XOpoLLee NPUBINKEHNe, 0COBEHHO B C/ly4aB, KorAa pasmMepHOCTb NPOCTPAHCTBA BbIXOAHbLIX BEMYMH T
60nee ABYX UK TPeX, [NTIOKET NOTPe6oBaTLCA OUeHb 60/bLIOE YNCNI0 UCTIbITaHni M.

MpumeuaHune 5—ocTpoeHHast B COOTBETCTBUM C BbILLEONUCAHHON NPOLIeAypoli HaMMeHbLUIasi 061acTb 0X-
BaTa I7IOKET OKa3aTbCs HECBS3HON, 0CO6eHHO, ecnin M HeJOCTaTOYHO BENVKO.

MpumevaHune O— Ha atane d) BEpPOATHOCTb, NpUNMCaHHAA KaxX40My MasloMy napasnnenenvnesy, onpegens-
€TCsi OTHOCUTE/IbHO YacTOTON nonagaHns B Hero BbIGOPOYHOTO 3HAYEHNS BbIXOAHOW BeNnyMHbI. Vcnonb3oBaHne 6onee
CMOXHO annpokcumauuu (cm. [23]) MoxeT No3BONTb YTyULIUTL CBA3HOCTL 061aCTV OXBaTa U CriaguTh ee rpaHuLibl.

MpumeuvyaHune 7— MNpunucaHHble Ha sTane d) BEPOATHOCTY MOrYT OKa3aTbCs OAMHAKOBLIMU A1 ABYX WK
HECKOJIbKUX MaUiblX napasinenenvneios. B aTom cyyas ynopsgouvsaHne Masibix napasiienenvnesos, BbiNo/HAEMOe Ha
aTane e). 6yfleT He eJMHCTBEHHbIM. Pa3HbIM BO3MOXHbLIM BapuaHTam ynopsfoumBaHus MOryT COOTBETCTBOBATL pasHble
npnénxeH1s 061acTy HaMeHbLLIEro oxBara.

MpuvmeuaHne 8S— BaByMEpHOM cnyuyas (T = 2) 3Tanbl T a) A0 d) BXOAAT B HAYAMbHBIE LLATM TUMMUHOTO
anroputma Busyanusaumm pacnpegenenus gnsa Y (cm. 9.1.6).

Mpumep — PaccmMoTpuM Ty Xe camyio 3agady, YTOo 1 B npumepe 7.7.2 . Ha pucyHke 7 nokasaHo npuénu-
XeHune Ana HauMeHbluell 95 %-Hoii 061acTy oxBaTa, NoJlyYeHHOE C UCMOMb30BaHNEM BbilLeyKa3aHHOR npoue-
Aypbl Npu pa3brieHnn CXoaHOro 60/1bLOro NPSIMOYrosibHMka Ha 10 A 10 manbiXx NPAMOYro/ibHUKOB (cnesa) u
100 A 100 manbix NPAMOYro/ibHUKOB (cnpasa). O6nacTb oxBaTa Ha pucyHke 7 cneBa nocTpoeHa no 1000 Tou-
KaMm, cnyyaiHo BblbpaHHbIM U3 pacnpegenenusa ansa Y. OHa umeeT nnowagb 11,3 kKBagpaTHbIX eAUHNL, U coaep-
XNT 955 Toyek. O6nacTb OXBaTa Ha PUCYHKe 7 cnpaBa nocTpoeHa no 1000000 Touvek, MOMYYEHHbIX Cryyali-
HOW BbIGOPKOWA M3 pacnpegeneHusa ans Y. OHa umeeT nnowagb 9.4 kBagpaTHbIX eAnHny, 1 cogepxuT 950074
Touku. NS cpaBHEHUA Ha KaXA0M PUCYHKe CN/OLWHON NMHMeli nokasaHa 95 %-Has annunTudeckas obnacTb
oxBaTa gna Y. NocTpPOeHHas B COOTBETCTBUN C Npoueaypoii ns 7.7.2.

50-

25»

-2.8-

-5,0.

T r,

PucyHok 7 — nnunTuyeckne 061acTv oxBara, NOCTPOeHHbIe No npolesype 13 7.7.2. v NPUGANKEHNS HaMeHbLLINX
obnacTeii oxBata, NOCTPOEHHbIE MO npoueaype u3 7.7.4 fﬂﬂ 8336I/I9HI/IH 10 » 10 1 1000 To4ek BbIGOPKK (CreBa) u Ans
pasoreHns * 100u Touek BbIGOpKYM (CnpaBa)
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7.8 AgpantusHas npoueaypa metoga MoHTe-Kapno

7.8.1 O6uwme NnonoXeHUs

7.8.1.1 OphekTMBHOCTL MeTofa MoHTe-Kapno npu onpefesieHMn OLEHKU Yy BbIXOAHOW BennuuHbl Y,
COOTBETCTBYWOLL el KoBapuaLMoHHO MaTpuLbl 1 06n1acTu oxearta AN Y 3aBUCUT OT Yucnia ucnoiTaHnii M. 3Ha-
yeHne M MoxeT 6bITb BbIGpaHO 3apaHee, Kak B 7.2. [lpyroit noAxof COCTOUT B UCMNOMb30BaHUN afanTUBHON
npoueaypbl Mmetoga MoHTe-Kapao, cornacHo KOTOpoli YNCAO0 UCNbITaHWI NocaefoBaTe/lbHO YBEINYMBAIOT A0
Tex Mnop. noka fnosiy4eHHble YNCNOBble OLLEHKM NCKOMbIX BE/IMYNH He CTaHyT YCTaHOBUBLIMMUCA. YUCEHHbI
pesynbTaT cuMTaeTCcs YCTaHOBUBLUMMCSA, €C/ COOTBETCTBYIOLLEE eMYy Y/IBOEHHOe CTaHfapTHOe OTK/IOHeHue
CTaHeT MeHblle 3afaHHOl TOYHOCTW BbluMCAeHNs (CM. 7.8.2).

7.8.1.2 Llenbto afanTuBHON npoueaypbl, oNnucaHHoW B 7.8.3, ABNseTCcA NofyyeHne B cpegHeM C 3ajaH-
HOM BbIYNCAUTESIbHON TOYHOCTbLIO 3HAYEHUI CNEeAYIOLNX BENIUUUH:

a) OUEHKN Y = (Y, ...... yT)T BE/INYUHBI Y:

b) BekTopa u(y) = (u(y,),.... u{ym))T cTaHAapTHbIX HeonpeAeneHHOCTel, CBA3aHHbIX C OLeHKaMu,

C) MOJIOXUTE/NIbHO onpejeneHHo maTpuubl Ry pasMepHoCcT T * T Koad@UUUEHTOB Koppenauuu rt =
t\yc y})), cBA3aHHbIX C NapaMun OLEeHOK,

d) koadphunumeHTa oxeata Kp. onpegenswero KOOp %-Hyto o6nacTb oxBaTta 4NA Y B hopMe T-MepHOro
annuncounga.

MnmeyaHune 1— To.yTo BbINO/IHEHNE TPeBOBAHNSA K TOYHOCTU BbIYUCTIEHUI MOXET 6bITb rapaHTMPOBAHO He
6e3yC/I0BHO, a TO/bKO B CpefHeM, 06yC/I0BIEHO MPUPOAOIA Cy4aliHOCTW, UCMoNb3yemMoii B MmeToge MoHTe-Kapno.

MprumeyaHune 2— Kaknpasuno, yem 60/bLLE BEPOSTHOCTL OXBaTa p, TeM 60/IbLUEEe YKC/I0 UCTIbITaHUIT MeToaa
MoHTe-Kapnio Heo6x0AMMO 151 onpefeneHnst Kp ¢ 3ajaHHOM TOUHOCTbIO BbIYMC/IEHWIA.

MpumeuaHune 3— CraHAapTHbIe HeomnpeaeieHHOCTN K(y) 1 KoppenauuoHHas matpuua Ry BMecTe onpegens-
10T KOBapuaLmoHHyto Matpuuy Uy. COOTBETCTBYHOLLYIO OLeHKaM Y (cM. npumeyanune 3k 3.2.1 n 1. i)

MpumevaHune 4— Ecnm TpebyeTca NOCTPOUTL 061aCTb OXBATA UHOW (hOPMbI, HEXENN 3IMNCONA B /71-MEPHOM
MpOCTpaHCTBe, TO NPOBEPKY YCTOWYMBOCTY MeTofa BbIMOMHAKT AN NapameTpoB, XapakTepusyoLlmux 06/1acTb oxsaTa
[aHHoi hopmbl. Hanpumep, Ans o6nactu oxsata B (hopMe m-MepHOro napasinenenunesa oLeHKa Touroctu BbIYUCIEHNS
MOXeT ObITb BbINOIHEHA 4719 KO3(hhuumeHTa oxaTta K B 3TOM Cnydyae npoiegypa, onucaHHas B 7.8.3. fo/mkHa ObITb
mMoAMULMpoBaHa COOTBETCTBYIOLLIMM 06pa3oM.

Mpumeyanune 5— EC/M BNpe/ACTaBNeHNN pesy/bTata UsMepeHns He TpebyeTcs ykasbiBaTb 061aCTb oxsara,
TO npoueaypy yBeNIMYEHNs YMCNa UCTIbITaHN OCTaHaBIMBAKOT MOC/IE MOJyHeHUs YCTaHOBUBLLUMXCA YNCIEHHbLIX 3HAYEHUI
OLLEHKM Y. COOTBETCTBYIOLLMX CTaHAAPTHLIX HEONpeAeNeHHOCTEN 1 KOPPenaLMOHHO/ MaTpuLbl Ry.

MpumeyaHune 6— MaTpuya Ry roXeT He GbITb NOMOXKUTEILHO ONPESENEHHOI B ClyYae CyLeCcTBOBaHWs 3a-
BMCUMOCTE Mexay BbIXOAHbIMW BEMUMHaMK (415 npuMepa cM. 9.4. B YaCTHOCTU, npumeyaHue 2 k 9.4.2.3).

7.8.2 TOYHOCTb BbIYUCNEHUSA YNCOBbIX 3HAYEHUNA

7.8.2.1 Ecnn 0603HauYnTL yepes UYMCMO CYLWeCTBEHHbIX 3HAYaLWMX LMdp B YACN0BOM npencTaBre-
HUW BEeSIMYMHbBI Z. TO NpeAen NOrpPeLwHOCTM BblUMCIeHNS 5 3HaYeHNA z onpeAensioT cnegywmum obpasom:

a) npeAcTaBNAlT 3HaYeHue z BBuae ¢ * 10. roe ¢ — uenoe 4nucno, coctoswee n3 ndig sHavawux uugp,
/ — uenoe uucno;

b) onpegensaT 6 no opmyne

6- - 10
2

7.8.2.2 Mpw nNpoBepke NosyvyeHWs yCTaHOBUBLUEWCA OLEHKN Y BE/IMUYUHBI Yf U CTaH4AapPTHON Heonpepe-
NeHHoCTH L(yy). COOTBETCTBYIOLWEN Y., NpU peanusauumn agantuBHO npoueaypbl meToga MoHTe-Kapno, onu-
CaHHOW B 7.8.3, npefen NorpewHocTn Bbluncaenus bf / = 1. T. ONpefensaoT No YNCY CyLeCTBEHHbIX
3Havalmnx Luudp B HUCNO0BOM npeacTasieHun nyr).

7.8.2.3 Mpu npoBepke NOJly4eHWUs YCTAHOBMBLUENCS OUEHKM MaTpuubl Ry KOppensunoHHbIX Koaddun-
LMEHTOB >k COOTBETCTBYIOLLEN OLEeHKe Yy, npeAes NOTrPewHOCTU BbIYNCAEHNS P ONpeAensioT No 4yucay cy-
LWeCTBEHHbIX 3Havawmx ungp B YNCNOBOM NpefcTaBNeHUM NTax — HanbonbluemM COGCTBEHHOM 3HA4YyeHun
maTtpuubl R (cm. npumevaHune 3 k 3.21).

7.8 2.4 Matpuua Ry 3aHMMaeT K/Jl04YeBOe MeCTO B npouefypax nocsenoBates/ibHOro OUEeHNBaAHUA He-
onpegeneHHocTn. O6bIYHO 3Ta Npouegypa cBsA3aHa € NoJlyyeHMeMm 3HavyeHus ckansipHoli BennyunHel O. npea-
cTaBnsawWen coboli HEKOTOPY KOMOUHALMIO BbIXOAHbIX BEINYNH Y', T. €.

O=c,y1+...+cTYM=cTV.

Mcnons3ys dhopmyny
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(cM. npumeyaHue 3 k 3.21). cTaHAapTHYIO HeonpeaeneHHOCTb u(g). COOTBETCTBYIOLLYIO OLEeHKe
Q~c~Yy
Be/IMYUHbI O. MOXHO NpefCcTaBuUTbL B BUAe
u*(gq) = cTUyc=drRyd.
rae
d= Dyc

7.8.2.5 TouHOCTb BbluyMCeHns u(q) 3aBUCUT OT TOYHOCTMW BbluMcNeHna Ry un d. a nocnegHaa 3aBucuT ot
Dy u. cnegoatenbHo, oT u{y) = (u(y,)...... n(yT))T.

7.8.2.6 MNpu oueHWBaHNN HEONpPeAeNeHHOCTN B Lensax nocnefyrlmnx pacieTos, KOTOpble BKIOYaOT B
cebs 6onee cnoxHble npeobpasoBaHusa, Hanpumep, BbIYNCNEHNS NO METOAY HaVMeHbLUUX KBaapaToB, CBSA-
3aHHble C ABHbIM WU HEABHbIM obpalweHnem maTpuubl Uy, Heo6XoAMMO WCNONbL30BaTh ApYyrue Kputepuu
ocTaHoBa afanTUBHOW npoueaypbl BblYUCAeHWA. Tak B cnyvyae NpUMeHeHWs MeTofa HauMeHblInX KBajpa-
TOB KpUTEPUIN MOXeT 6biTb OCHOBaH Ha pacyeTe p (CM. 7.8.2.3) N0 YMCNY CYLWECTBEHHbIX 3Havawmux undp B
YMC/MIOBOM NpeAcTaB/eHNM HaMMEHbLIEro COGCTBEHHOrO 3HayeHnsa matpuubl Ry (cM. npumevaHue 5 k 3.21).
Mpu 3TOM YCTONUYMBOCTb YNC/IEHHOTO anropuTMa peLleHns 3afadn ¢ UCnosib3oBaHMeM MeTofa HauMeHbLInX
KBaApaToB 3aBUCUT OT ynucna o6yCcnOBNEHHOCTH ﬂrah],n,,n maTtpuubl Ry. M03TOMy NS YMEHbLEeHUa yucna
ncnbiTaHnini B Metode MoHTe-Kapao npu nocTaHoBKe M3MepuUTE/IbHON 3a4a4umn ee cnepyeT onpefensaTb yepes
napameTpbl, N03BOMAKOLME caenaTb YNCN0 0O6YCNOBNEHHOCTU HACTONbKO MasbiM, HACKO/IbKO 3TO BO3MOXHO.

7.8.2.7 TOYHOCTb BbIYMCAEHNA KP, UCMOMb3yemasa A8 NPOBEPKM MOMYyYEHUS YCTAHOBMBLLErOCA 3Haye-
HUs KoabhuumeHTa oxBaTa Kp. onpefensoT N0 YNCAY CYLLeCTBEHHbIX 3Havalux undp B YNCNOBOM Npej-
cTtaBneHum Ir,.

7.8.2.8'Mpu nocnegyrowmnx pacyetax HeonpeaeneHHOCTU, OCHOBAaHHbIX Ha ucnonb3oBaHnun G (cm. 7.5)
B KayecTBe NpubamxeHunsa pyHkumm pacnpegenerms Y, Heo6xoamMmo y6eanTbCs, YTO Takoe AUCKpeTHoe npepj-
cTaB/ieHNe NpPUrogHo ANA 3TUX pacyeToB, 0COBGEHHO eCnn UX Lesnblo ABNseTcs nonyyeHne obnactn oxsarta
AN HEeKoTopoii BeNnuuHbl. bonee nogpobHoe paccMoTpeHVe AaHHOTO BOMpoOca BbIXOAUT 3a paMku HacTosi-
ujero ctaHgapTa.

7.8.3 OnucaHve aganTuBHOI npouenypsbl

MpakTuyeckan peanunsayma aganTuBHON npoueaypbl metoga MoHTe-Kapno ¢ nocnegoBaTtesibHbIM yBe-
NNYEHNEM Yncna UCNbITaHNI COCTOUT B CreAyloLLem:

a) 3agaloT B KayecTBe N Hebosibwoe NOIOXKMUTENbHOE Lenoe ymucao (cm. 7.8.2),

b) 3agaT M = max(J,10”, rae J — HaumeHbllee uenoe, 6onblwee nam pasHoe 100/(1 - p).

c) 3agatT h = 1 (cueTumk ntepaunin metoga MoHte-Kapno):

d) BbINONHAT M ncnbiTaHuii MeTogoM MoHTe-Kapno (cm. 7.3 n 7.4);

€) UCMOMb3YT M NOJSTyYEHHbIX HA BbIXOAE MOAENN 3HAYEHW i BEKTOPHOU BbIXOAHOW BEMINYUHLI Y ,,.... YN
ON15 BblUMCNEHNI ouyepeaHbiX. b-x 3HaueHnin y n\ ufyW), Ryw n kJhKsapnsatowmnxca cOoOTBETCTBEHHO OLLEHKOW
Be/IMUYNHBLI Y, COOTBETCTBYIOLLE CTaHfapTHOW HeonpeAeneHHOCTbIO, COOTBETCTBYIOLLE KOpPensunoHHO
martpuuel n koahduumeHToM oxaTa ANs 100p%—H017| obnacTtu oxeaTa;

Oecrn hs 10. 10 yBENNUYMBAIOT h Ha eANHULY U BO3BpaLLaloTca K atany d):

9) ansa /= 1,.... T Boluncnsior BbIGOPOYHbIE CTAHAAPTHbIE OTK/IOHEHUS SY CPefHUX 3HAYEeHWU NOoyYeH-
HbIX B pe3ynbTarte ntepaunii oueHok y<I>....y</l| BennuuHol Y- no chopmyne ;

% hR-h& w - ' .U 'K

h) aHanornyHbiM 06pa3om BbIYMCAAIOT BbIGOPOYHbIE CTAHAAPTHbIE OTK/IOHEHNSI CPeLHUX 3HAYEeHN ane-
MEHTOB BeKTopa bi(y<n>), a Takke gns >tax un J1 W;

i) ncnonb3ytoT Bce LI 3HaAYEHUt BEKTOPHOW BbIXOAHON BENUUYUHBI A5 BblYncaeHua u(y). Ry n Kﬁ\

jyanal/= 1...7T onpefenswoT npegesbl NOrPeLwHOCTN BblyncneHna 5 ana n(y). kak onncaHo B 7.8.2.1
n7.8.2.2;

k) onpepgensioT npogen NorpewHocT p Ana Matpuubl A9 K03t uuMeHToB KOppensaunm, Kak onucaHo B
7821 n7.8.23;

1) BBIYMCNSIOT YNCIEHHYI0 TOYHOCTb Kp, cooTBeTcTBylowyo KQ kak onucaHno B nyHkTax 7.8.2.1 n 7.8.2.7;

T) ecnu gns nwb6oro/ = 1. T nnn 2sx (wnn 25]/<y)] npesocxoauT 6y unm 2sK  npeBoCXOoAUT p. Uau
2sk npesocxoAuT Kp, TO yBenuuuealT h Ha eauHuuy v Bo3spawatTca katany d): e
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n) ecnu Bo3eparta Kk atany d) He NPOM30LLN0, TO CYMTAKT BCE BbIYNC/IEHHbIE OLEHKN YCTAHOBUBLUMMUCS
N ncnonb3yT Bce hM 3HauYeHWn BEKTOPHOU BbIXOAHOW BENUYUHbI ANS BbluncieHusa y, Uy n koadpuymeHT
oxsata Kans 100p %-Hoii o6nacTn oxsaTa, kak onucaHo B 7.6 n 7.7.

MpumeuyaHne 1— YT06bI ANTOPUTM aJanTUBHON NpoLeaypbl Obl1 CXOAALLMMCS, AO/MKHbBI CYLLECTBOBATL Ma-
TemaTuyeckoe oxugaHvie v kosapmaumoHHasa martpuua Y.

MpumeuvuaHune 2— Bblbop M Ha aTane b) ABNSETCA NPOU3BOSIbHLIM, HO NMPaKTMKa NoKasana ero NPUrogHoCTb.

MpumeyaHne 3 — Vicnonb3oBaHue B Npoueaype MUHUMaILHOTO Yicna utepaumii, pasHoro 10. no3sonset
npeAoTBPaTUTL NPEeXAEeBPEeMEHHbI OCTaHOB airopuTMa W. Kpome Toro, AenaeT 6o51ee 060CHOBaHHLIM NPeAnoioxeHue,
cfienaHHoe B npumevaHum 6. AnanornuHoe nsmeHetme, 6yflyun BHECEHHbIM B afanTUBHYIO npoLieaypy metoga MoHTe-
Kapno ana mMogenei c eAMHCTBEHHOI CKaNIIPHOI BbIXOAHOW BennunHoi [JCGM 101:2008 (MyHKT 7.9.4)J. Takxe no3BonuT
YAyyLlWnTb pesynbTaTbl NPUMEHEHNA 3TOW Npoueaypbl ANS paja 3ajau.

MpumeyaHune 4— HaaTane a)/y paccmaTpusaeTcsi kak peasmsaums CiyyaitHoii nepeMeHHoi co ctaHaapT-
HbIM OTK/IOHEHNEM S .

MpumeyaHune 5— CraHgapTHble OTK/IOHEHUS, NOJTyYeHHble Ha aTanax f) v h), yMeHbLatoTCs No 3aKoHy /T iy
(cM. npymevaHwve K 7.1.7).

MpumevaHune 6— KoadbchuumeHT 2. ncnonb3yemslii Ha aTane T), OCHOBaH Ha NpeAcTaB/eHUN BbIGOPOUHbIX
CpefHUX CyyaiiHbiM1, HOPMa/IbHO pacnpeefieHHbIMN NepeMeHHbIMA U COOTBETCTBYET BEPOSITHOCTM OXBaTa Npubamnsmn-
TeNbHO paBHoli 95 %.

MpumevyaHune 7— B (28) paccmaTpuBaloTCA HEKOTOPbIE Y/yULIEHUA afanTUBHONM NpoLeaypbl, N3/T0KEHHO B
JCGM 101:2008 (nogpasgen 7.9).

8 lpoBepka pe3ynbTaTtoB OLEeHVBaHUA HeonpegeneHHoctTn no GUM
cpaBHeHnem ¢ meTogoM MoHTe-Kapno

8.1 Cnocob oueHuBaHns HeonpeaesneHHocTn no GUM (ganee o6o3HavyaemMblit GUF) BO MHOrMX cay4dasax
paboTtaeT xopowo. OAHAKO He BCerfja MOXHO cpasy onpefesninTb, CO6/10AeHbl N BCE YCNI0BUA ANA €ro npu-
MeHeHuns [cm. JCGM 101:2008. nyHKTbl 5.7 1 5.8]. O6bIYHO ropa3go npouwe oueHUTb HeonpeaeneHHoCTb ¢
ucnonb3oBaHnem metoga MoHTe-Kapno (npy Hannumy cCOOTBETCTBYHOLWETO NPOrpaMMHOro obecneyvyeHuns), 4Yem
BbISICHUTb, BbINOJIHEHbI /N BCE YCNOBUA OLeHUBaHns no GUM [a. Mpu HaNUYMM COMHEHNn B 060CHOBAHHOCTU
npuMeHeHns cnocoba oueHnsBaHns no GUM nosyyeHHble C ero NomMolLLbio pesynbTaTbl HYyXAalTca B NpoBep-
Ke. a NOCKO/bKY Auana3oH YC/0BWiA, NP KOTOPbIX MOXET 6biTb NPUMeHeH MeTod MoHTe-Kapno, 3HaunTenbHo
wurpe, 4em Ana metoga no GUM. To AN Takoil NpoBepkyM pekoMeHAyeTCA CONoCTaBUTb pesysibTaTbl OLeHuBa-
HuA no GUM ¢ pe3ynbTtatamu oueHMBaHuMa metoaom MoHTe-Kapno. Ecnv cpaBHeHue noaTBEPAUT 060CHOBAH-
HOCTb NpuMeHeHnss GUM. To cnoco6 oueHMBaHUA HeonpegeneHHocTn no GUM MOXHO 6yaeT NnpMMeHsTb B
Gyayliem 4N CX0XMX 3ajady. B NnpoTMBHOM cnyvae crefyeT pacCMOTpeTb BO3MOXHOCTb 3aMeHbl Ha fpyroi
cnoco6 oueHUBaHUA HeonpeaeneHHOCTH, BKAOYan TOT xe MeTon MoHTe-Kapno.

8.2 lna cpaBHeHUA ABYX MeTOA0B HEOO6XOAMMO BHavane:

a) NpUMeHNTbL cnocob oueHMBaHWUA HeonpegesieHHocTn nNo GUM gns nonydveHus (i) OUEHKM y °ur Be-
nunumnHel Y, (i) ctaHgapTHOl HeonpegeneHHocTn W(yGUF). cooTBeTcTBYyOW e Yy ° UP, (iii) KoppenaymoHHoi ma-
Tpuubl /?KGUF, cooTBeTCTBYIOLWEN n (iv) koadpcpuyneHT oxsata *pGUF, onpegenstouiero lmp %-Hyt0
o6nacTb oxsata gna Y B BUAE M-MEPHOro 3/1IMncona;

b) NpUMeHUTb afanTUBHYO npoueaypy meTtoga MoHTe-Kapno (cm. 7.8.3), 4TOo6bl NONYy4NTb aHaNOrNy-
Hble oueHkun y/l'em |QyMCM) g*mcm un Mcm

8.3 3ajaya npoueaypbl CpaBHEHUs COCTOUT B TOM. YTOObI ONpeAenuTb, COrlacyloTCsa M Mexay coboi
pe3ynbTatbl, NONy4YeHHble CNOCO60OM OLueHVMBaHWUS HeonpegeneHHocTn no GUM u metogom MoHTe-Kapno, B
pamMkax 3afjlaHHOl TOYHOCTW BblUMCNEHU. [na aToro:

a) 3agatT B kayecTBe ndig He60/bLIOE MONOXUTENbHOE Lenoe yncno (cm. 7.8.2);

b)Aana}- l....T paccunTbiBalOT Npefesnbl NOrPewwHoCcTH Boluncaenna 5 ana u{y) kak ykasaHo B 7.8.2.1
nv.8.2.2;

C) paccunTbiBalOT npejes NorpelHoCcT BblYUCNEHNS P AN1A MaTpuubl Ry KO3 PULMEHTOB Koppenayumn
KaK ykasaHo B 7.8.2.1 n 7.8.2.3,

6)paccunTbiBalOT Npeaen NOrpewHoCTY BbIYUCIEHUA KP ANS Kp Kak ykasaHo B 7.8.2.1 n 7.8.2.7;

e) CpaBHMBAIOT OLLEHKM, COOTBETCTBYIOLLME CTaHAAaPTHbIe HeonpeaesieHHOCTU, KO3 uumeHTbl Koppe-
naunn. a Takke KoaduumeHTbl 0xBata, MOJyYeHHble C KCMNO/b30BaHMeM crnocoba oLueHMBaHWA Heonpeje-
neHHoctn no GUM un meTtoga MoHTe-Kapno, 4to6bl onpefenntb, obecneynsaeT M NepBblil U3 yKa3aHHbIX
cnoco60B TpebyemMoe 4YMC/I0 NPaBWbHbLIX LUGP B YNCIOBON 3anncu MOJSyYEeHHbIX pe3ynbTaToB. [as8 3Toro
onpegensawT
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t. €. ab6CONIOTHbIE PA3HOCTU COOTBETCTBYIOLLMX YNC/IEHHbIX pe3ynbTaToB. Torga ecnu ans Bcex/'= 1. T
dy n d”., He 6onblwe yem o.. dK*  He 6onble Yem p, @ He 6O/bLIE, YEM Kp, TO pe3ynbTaT CpaBHEHUA cuuTalT
n610XnU" eNbHbIM. @ CNOCO6 OLEeHUBaHUA HeonpeaeneHHocT no GUM — ycnewHo npoweawmm npoBepky.

MpumeyaHune 1— Bbl6oOp BEPOATHOCTY OxBaTa 1 (hopMbl 061aCTN OXBATA BIMSIET HA PE3y/bTaT CPaBHEHUS.
MoaTomy cpaBHeHWe AByX CNocO60B OLEHVMBAHWA BbINOMHAT TONbKO AN1A 3afaHHbIX BEPOATHOCTM oxBata p U hopMbl
obs1acTu oxsara.

MpumeyaHne 2— BTexcutyaumsx, Korga nocTpoeHe o61actn oxsata He TpebyeTcsi, NPOBEPKY NPOBOAAT
TOJIbKO Ha OCHOBAHWM MOJTyYEeHHbIX 3HaYeHuii dy. nd_ . Ecim chbopma obnactu oxearta A0/HKHA ObITb OTAIMYHA OT
anmnconaa, To NPOBEPKy NPOBOAAT AN1A coomeTcmylome"ﬂBeanMHu, onpegensiowein obbem o6n1acTy oxearta 3afaH-
HoVi chopMbl. Hanpumep, ecnu o6nacTb oxBarta JO/HKHA UMETb B M-MepHOro napasisienenvnesa, To CpaBHUBAOT NOJy-
YeHHble ABYMs cnocobamu 3HauYeHns koadpdhpuLmeHTa oxeata € y4eToM Tpebyemoli TOYHOCTY BbIUMCIEHNS K

MpumeyaHune 3— lNpu npoBepke NpuMeHNMocTMbnocoba oLeHnBaHna HeonpeaeneHHocTn no GUM cpas-
HeHMeM ero pesysnbTaroB C pesy/nbTatamm Metofa MoHTe-Kapsio, nocnegHue fo/mkHbl ObiTb NOMYyYeHb! NpU 4OCTATOYHOM
yucne ucnbiTaHnii M. Ecnn Ana cpaBHeHUs NPUMEHAIOT afanTyuBHY npoueaypy metoga MoHTe-Kapno, To 4oCTaTouHo
3a4arb Npefenbl MOrpeLHOCTY BbIYMCAEHWI B afanT1BHON npoueaype B NATb pa3 MeHbLUMMU COOTBETCTBYHIOLMX Npefe-
NIOB NOrpeLwHocTV B npoueaype nposepku [cM. JCGM 101:2008 (nyHKT 8.2)) unu. Apyroli BapuaHT, 3afaTb YMC/I0 3Ha-
Yalyx umdp npy YMCNOBOM MPEeCTaB/EHUN BENIMUMH, BbIYMCISEMbIX C MOMOLLBIO afanTUBHON Npoueaypbl, Ha efuHULY
60/1bLUIMM, YeM UCMOMb3YeTCs B NpoLeslype NpPoBEpPKU.

9 lMpumepsbl

9.1 N nncTpayunumn NoNoXeHNH HacCToSALWero ctaHgapra

9.1.1 B nepBomM npumepe (cMm. 9.2) paccmaTpuBaeTcs NMHeliHas MoAesib U3MEPEHUs, B KOTOPOIi BXof-
Hble BE/INYUHbI MOTYT 6bITb O6LWUMY 418 BCEX BbIXOAHbLIX BE/IMYUH UIN BAUATb TOJIbKO HA HEKOTOPbLIE U3 HUX.
[Ns yacTHbIX c/yvyaeB faHHOro npumepa CyLecTBYOT aHalMTU4eckme peLleHns.

9.1.2 Bo BTOpoM npumepe (cM. 9.3) paccmaTpuBaeTcs HENMMHeHaa Mogenb npeo6bpa3oBaHus gekapTo-
BbIX KOOPAWHAT (AEACTBUTENbHON U MHUMOW 4acTU KOMMIEKCHOW BesIMYMHBI) B NONSPHbIE KOOpAWHATbI (MO-
AYyNb N apryMeHT KOMMN/EKCHON BeNnumnHbl). 15 3TOro npuMepa Takxe B psafe c/iyyaeB MMeTCA aHanmTuye-
cKne peweHus (6).

9.1.3 B TpeTbem npumepe (cM. 9.3) paccmaTpuBaeTcs 60siee CAOXHAA HenuHelHol mogenb. OH aHa-
norunyeH npumepy n3 GUM. cBA3aHHOMY C O[JHOBPEMEHHbIM U3MepeHUeM akTUBHOIO W peakTUBHOIo Conpo-
TuBneHnin [JCGM 100:2008 (pasgen H.2)]. Mpumep nnnwctpupyeT 06paboTKky psajga 0g4HOBPEMEHHbIX He3a-
BUCUMbIX HaGMIOAEHNII BEKTOPHOW BEUYMNHBI.

9.1.4 YeTBepTblili npumep (cm. 9.5) nocBslWEeH M3MepeHWo TemnepaTypbl C MCNOSb30BAHUEM TEpMO-
mMeTpa conpoTusneHns. OTOT NpuMep A4eMOHCTpupyeT 06paboTKy AaHHbIX AN OAHOMEpPHOW 1 MHOTOMepPHOI
mMogenei nsmepeHus.

9.1.5 MHOrue 13 puUCyHKOB, UCMNO/Ib3yeMbIX B npumepax, A8 UX Nyyllero BOCNPUATASA AaHbl B LBET-
HOM MCMOSIHEHUN. Ha KOHTYpHbIX rpadunkax KaXAaomy YPOBHIO KOHTYPHOI /IMHUM COOTBETCTBYET CBOWi LBET.
Ecnu prcyHok cocTouT U3 AByX U 60nee rpaduKos, TO A/ KaXA0ro U3 Takux rpadukos Of4UH U TOT Xe LBeT
1Mcnonb3oBaH AN OAHUX U TeX Xe 3HauyeHMl YPOBHSA 3a WUCKAloYeHneM 0cob60 OroBOpPeHHbIX cCrny4vaeB. Ecam
[ANS cpaBHEHUA pe3ynbTaToB UCMOJb3yeTcs ABa U 60/1ee PUCYHKA, KaK 3TO UMeeT MeCTO Mpu ConocTasB/ieHun
pe3ynbTaToB, MOJIyYeHHbIX cnocob6om oueHnsaHnsa no GUM n metogom MoHTe-Kapso, TO COOTBETCTBYOLNE
rpadmkn Ha aTUX PUCYHKaxX M306paxeHbl B OJHMUX U TeX Xe rpaHuuax oceil 3a UCKIOUYEHNEeM cnyyaes, Korga
MexXAy 3TUMU pe3yfibTaTamn UMeeTCs CyLLeCTBEHHOEe pas/inyue.

9.1.6 MMOCKO/IbKY MEPBUYHLIMU BbIXOAHbIMU AaHHbIMU ANA meTofa MoHTe-Kapno sasnsaioTtcas M Bbi6o-
POUYHbIX BEKTOPOB AN BbIXOAHON BENUUMNHBLI Y. cobpaHHble B MaTpuuy G pasmepHocTy m»JW (cm. 7.1.6). 3a-
4yacTylo XenaTenbHO NpeAcTaBUTb 3TN JaHHble B BUAe NpubGAMKEHUS COOTBETCTBYOLWER (PYHKLMN NIOTHOCTH
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pacnpegeneHva u n3o6pasutb 3Ty (PYHKLUIO B BUAEe KOHTYpPHOro rpaduka. PuUCyHKM HacTosiwero pasgena
NnoKasblBalOT KOHTYPHble rpatukn ANs cnyvas BYMEpPHONR BbIXOAHOM BeNUUYuHbl, T =2 C pocTOM yucna uc-
nbiTaHWii M KOHTYpHbIe MHUK BbIGOPOYHOTO pacnpegesieHns A0/KHbI BCe 60/blie NPUGANKATLCA K TMHUAM
pacnpegenenva gnsa Y. yto TpebyeT COOTBETCTBYIOLEr0 CrnaxuBaHua [22. 24]. HekoTopble KOHTYpHbIE rpa-
hvkun. npuBefeHHble B HACTOsALWEM pa3sjesie, NOCTPOEHbl, UCXOAss HenocpeCTBEHHO U3 NPUBAMKEHNS COOT-
BeTCTBYIOLiel NIOTHOCTUN pacnpegenerus. A 4pyrux npyMeHeH COOTBETCTBYIOLWNIA anropuTm CriaxmsaHna
KOHTYpOB. Ha 0HOM 13 PUCYHKOB (pUCyHOK 10) Ana gemMoHcTpauun apdekTa crnaxusaHnsa nokasaHbl crna-
XEeHHble U HecrfaXeHHble KOHTYPHbIE JIMHUN.

9.2 ApauTtnBHaa mopenb

9.2.1 NMocTaHoOBKa 3ajauu
B 3TOM npumepe paccmaTpusaeTca agauTuBHas (IMHeliHan) AByMepHas MoAenb namepeHus (Cm. npu-
mMep B 7.7.2)

Y, =X, +X3. ¥2=X2+ X3 (24)

ONA Tpex pasHbiXx NPUMepOoB coYeTaHuii NAOTHOCTell pacnpegeneHnsa Ax(£,) 4S9 BXOAHbIX BEMUYUH X,
paccmaTpuBaeMbiX Kak He3aBucumble. N3 Tpex BXOAHbIX BeNUYuH X,. X2u X3BennunHa X onucbisaet hak-
TOp. BAMAKOWMWIA Ha 06€e BbIXOAHbIE BENNUYMHBI Y, N Y2, Torga Kak Kaxpgasa u3 Benmyuud X, u onucbiBatT
hakTopsbl, BAUAIOLLNE TO/TIbKO HA OAHY M3 BbIXOAHbIX BEINYUH — Y, 1 Y2C00TBETCTBEHHO. B nepBom npumepe
(cMm. 9.2.2), Bce ax (") ABNAKTCA NNOTHOCTAMU HOPMAasbHOTO pacnpefeneHns ¢ HyNeBbIM MateMaTnyeckum
oXugaHnem n eqUHUYHbIM CTaHAaPTHbIM OTK/IOHEeHUeM. BTopoi npumep (cMm. 9.2.3) naeHTUYEH Nepsomy 3a
UCK/IOYEHNEM TOro, 4YTo ax (~j) ABNAeTCA NJIOTHOCTbIO PaBHOMEPHOro pacnpefeneHna Xj Takxe ¢ Hy/neBbIM
mMaTteMaTu4yecknum oXxunaaHuem u egUHNYHbIM CTaHAapTHbI OTKNOHeHMeM. TpeTuii npumep (cM. 9.2.4) naeHTu-
YyeH BTOPOMY 3@ UCK/IlIOYEHWEM TOrO, 4TO CTaHAAPTHOE OTK/IOHEHWNe X3paBHo TpeMm, 4YTo AeMOHCTpUpyeT A0-
MUHUpYlOLee BANAHNE hakTopa, COOTBETCTBYIOL,Er0 AaHHOW BXOAHON BENNYMHE, HA pe3ysibTaT NU3MepeHus.

9.2.2 BbluucneHunsa n pesynbtatbl (npumep 1)

9.2.2.1 B paHHOM npumepe kKaxpgas BxogHaa BesnunymHa Xt onucbiBaeTcs CTaHAAPTHbIM HOPMasbHbIM
pacnpefesieHnem, T. . OUeHKN X, UMetT BUA X, = 0i=1 2.3, C COOTBETCTBYOLWMUMN CTAHAAPTHLIMW Heomnpe-
peneHHoctamu n(X') = 1. Pe3ynbTaTbl, NO/ly4YeHHble C NPUMEHEHNeM cnocoba oLueHNBaHUS HeonpefesieHHo-
ctn no GUM (cm. pasgen 6) n metogom MoHTe-Kapno (cm. pasgen 7) nokasaHbl B Tabnuue 3 1 Ha puUcyHKax
8—10. HekoTopble gaHHble B Tabnuue C Lefblo 06/1erYyeHns ux CpaBHeHUs npejctaBiieHbl B BUAE yucen ¢
YeTblpbMS 3HaYaWMUMKN Ludpamu.

Tab6nunya 3— Pe3ynbTarbl M3MepeHns crnocoboM oLeHnBaHns HeonpeaeneHHocTn no GUM (GUF) n metogom MoH-
Te-Kapno (MMK) ans agautuBHoi mogenu [chopmyna (24)]. ¢ BXOAHBIMA BEIMYMHAMU X,. ONKCbIBAEMbIMW CTaHAAPTHLIM
HOpMasibHbIM pacnpegenexvem (9.2.2)

Metoz, M %) s “04) *4Y2) OU.Ir» 0
GUF — 000 000 1.414 1,414 0.500 2.45 2.24
MMK 1x105 0.003 0.005 1,412 1,408 0.498 2.45 2.22
MMK 1k 10e 000 000 1.416 1,415 0.500 2.45 221
MMK 1x107 000 000 1.414 1,414 0.500 2.45 221
Apantushbii 035 * 106 0001 0001 1.417 1,417 0.502 2.45 222
MMK
AgantusHbiii 045 x 10e  000L -000L 1,416 1,414 0.501 2.45 221
MMK

9.22.2 Cnocob oueHnBaHns HeonpegeneHHocT No GUM. 0606LeHHbIi Ha cnyyalt HECKONbKUX BbIXOA-
HbIX BEINYMH, fAaeT oueHky y =(0,0)T BennunHbl Y. KoBapnaunoHHas matpuua ANa faHHOW OLEeHKW, nmetroLwas
BUA

nonyyeHa no cpopmyne (3), Uy = CXUXCXT, rae B COOTBETCTBUM C YCNOBUSAMU HACTOSLETO NpumMepa
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KoathhnumeHT koppensummn, cooTBETCTBYOWMNA oueHkam y, n y2 (cm. 3.21). 6ypeT r(yy y2) = 0,5.
95%-Hble o6nactu oxeata ANsa Y B hopMe annunca u nNpssMoyrosibHMKa onpefensiTca COOTBETCTBEHHO KO-
apchuymneHtTamm oxsata kp = 2.45 (tabnuuya 1) n kq= 2,24 (tabnuua 2). 3T pesynbTaTbl NpUBEAEHbI B CTPOKE
ana GUF Ta6nuubl 3. B cOOTBETCTBUM CO CMOCOOGOM OLEHUBAHWA HeonpegeneHHocTn no GUM BbixogHas
BeNMYMHa /onucbiBaeTcsa ABYMEPHbIM HOpManbHbIM pacnpegeneHnem N(y. Uy).

9.2.2.3 MNpuMeHeHne MmeToaa MoHTe-Kapao ¢ YnC/ioM UcnbiTaHnii M paBHbIM 10510ew 107,qaeT pes3ynb-
TaTbl, NPUBEAEHHbIE B CrieAyloLWmnx cTpokax Tabnuubl ans MMK. B cTpokax gns agantusHoro MMK ykasaHbl
3HavyeHusa M, paBHble 0,35x10e n 0,45x10e u npeacTaBasoLWmMe co60i YNCNO UCMbITAHUI NPU A4BYX NMPUMeEHe-
HUAX afanTUBHOW npouenypbl MeToga MoHTe-Kapno (cMm. 7.8.3) ans % 4, paBHOro Tpem (CcMm. npuMeyaHme 3 B
8.3). Bce uncnoBble 3Ha4YeHMs, NOMyYeHHble C NPUMEHEHVEM afanTUBHON npouefypbl, B HAaCTHOCTH, ANA YT
y2.a(y,), n(y2) nr(yv y2). KO n ka. ABN0TCSA YCTAaHOBUBLLUNMUCS.

9.2.2.4 ToNy4YeHHas aHaNMTUYECK/ NAOTHOCTb pacnpegeneHusa ana Y npegcrasnsiet coboit gBymMepHoe
HopmanbHoe pacnpegenenue N(y, Uy)c Yy u Uy, npusegeHHbiMn B 3.2.2.2.

3.2.2.5 Ha pwucyHke 8 cnesa nokasana nnoTHoCTb L0BYMEpPHOro HopMasbHOro pacnpegenexduna ansa v,
nosly4eHHas cnocobom oLeHnBaHua HeonpegesieHHocTn no GUM (cosBnagarwwas ¢ aHa/IMTUYECKUM peLleHn-
eM). KOHTYpHble NMHUK paBHO BEPOATHOCTU MMeT hopMy 3NINNCOB 1 ONPeAensanTCs ypaBHEHUAMN

<4y-y)d (n-y)-*2

AN pasnNnyHbIX 3HaYeHui K. Ha pucyHke 80npaBa nokasaHbl KOHTYPHblE IMHWN MPUGINXKEHUS NNOT-
HOCTWU pacnpefesieHnsa Ans Y. nosyyeHHble ¢ npumeHeHnem metoga MoHTe-Kapnoc M - 107 ncnbiTaHusiMu.
370 nNpubnnxeHne npefcraBnseT co60i OTHOLWEHNEe Yncna Touek Bbl6opKN U3 pacnpegenieHns Y. nonasmx
B AYeliky ceTkn pasbueHuns N0CKOCTM Y, K 06l eMy Yncay ucnoiTaHnii M, npunucaHHoe 061acTy MA0CKOCTU
Y. 3aHMMaeMoi 3Toi Auelikoll (BHYTPW AaHHOI A4Yeilku NNOTHOCTb pacnpefeneHns CUYUTalT NOCTOAHHOW).
KOHTYpHblE NMHWUK NPUBVKEHHOTO pacnpejeneHuns Y nocTpoeHbl 415 TeX e 3Ha4YeHWU K, 4To 6bIn UCNosb-
30BaHbl A/1 NOCTPOEHNSA I//IMMTUYECKUX KOHTYPHBIX IMHWI Ha PUCYHKe 8 cnesa. ANTOpUTM Cri@xmBaHms
KOHTYPHbIX IMHWIA Npy 3TOM He npumeHancs (cm. 9.1.6).

Mpumeuanue — Ha pucyHke 8y apyrux KOHTYPHBIX rpadikax NpUBEAEHa LBETOBAS LIKANA, NOKA3bIBAOLLAS
COOTBETCTBYE LIBETA KOHTYPHOI SIMHIUM ONPESENEHHOMY YPOBHIO (BEPOSITHOCTH).

3.2.2.6 Ha pucyHke 9 nokasaHbl MapruHanbHas nAoTHocTb pacnpegenenua N(yf, Uyl ana ¥Y,, nony-
YeHHaa cnocobom oueHnBaHWsA HeonpegeneHHocTn no GUM. a Takxe npubnamxeHue naAoTHOCTM pacnpepge-
NeHNs TOW e BeNINMYMHbI, NoNyYeHHoe MeToAoM MoHTe-Kapno ¢ uncnom ucnoeiTaHnii M = 107. Mpubnuxenune
npefcTaB/ieHO B BUAe pacnpefesieHus 4acToT (rMctorpaMmbl). 3Tu ABe NAOTHOCTM pacnpejesieHns Ha rnas
npakTU4yeckn He pasnnumMmbl. AHaNOTNYHbI pe3ynbTar 6yaeT nonyyeH un gna y2.

3.2.2.7 Ha pucyHke 10 cneBa nokasaHbl KOHTYpPHbl€ IUHWUW NPUBAMKEHNA NAOTHOCTU pacnpejeneHus
ana Y, nonydyeHHoe metogom MoHTe-Kapno ¢ 0.45x10eucnbitaHnaMu. TN INHUN 3HAYNTENBLHO MEHee «rnafg-
Kne», yem Te, YTo M306paxKeHbl Ha pUCyHKe 8(cnpaBa) 1 NoNyYeHbl 4Na ropasfo 60nbliero yncaa ucnoblTaHui.
Ha pucyHke 10 cnpaBa npuBeAeH NpPUMep Cr1aXeHHbIX KOHTYPHbIX MHUIA (cM. 9.1.6).
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Vv, Y,

PucyHok 8— KOHTYpHbIE INHUN COBMECTHBIX NIOTHOCTEN pacnpefeneHns BbIXOAHbIX BENNUVH B aAAUTUBHON Moae-
M nsmepenus [opmyna (24)1. noayyYeHHbIX CNOCO60M OLeHBaHNS HeonpeaeneHHocTu no GUM (cnesa) 1 MeToAom
MoHTe-Kapno (cnpaBa) 6e3 crnaxuBaHusi KOHTYPOB NPy CTaHAAPTHOM HOPMasIbHOM pacnpeeneHn BXOAHbIX BENUYUH

(9.2.2)

T,

PucyHok 9 — MapryuHasibHast NI0THOCTb pacnpegeneHns Yaans Tex e yCN0BWi, YTO U Ha pUCYHKe 8(9.2.2)
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PucyHok 10 — KOHTYpHbIE MUHUU COBMECTHbIX M/IOTHOCTE pacnpegenennst BbIXOAHbIX BEIMUMH B aaAUTUBHOW Moaenm
n3mepeHus [chopmyna (24)), NoNyYeHHbIX C UCNONb30BaHWEM afanTUBHON npoLieaypbl MoHTe-Kapno 6e3 crnaxvisaHns
(cneBa) 1 co crnaxusaHveM (cnpasa) A4/1s TEX e YCI0BUIA, UTO 1 Ha PUCYHKe 8(9.2.2)

MpumeyvyaHne — BOGONbWMHCTBE CyYaeB IMafKoCTb KOHTYPHbIX IMHUIA ANA NPUGAVKEHUS MIOTHOCTU Y MO-
XeT 6bITb 06ecneyeHa BbIGOPOM 60/bLIEro Yncia ucnbiTaHnii B Metoge MoHTe-Kapsio 1 6osee yacToli ceTkoii pasbueHns
naockocT Y. AHaNIOrMYHbIl 3hheKT MMEET MECTO B C/lydae eAMHCTBEHHON CKaNsipHON BbIXOAHON BEMYMHDI, Korga Ans
obecneyeHuss rNagkocTn ornbaroLleinl KpYBOM NOCTPOEHHOTO NPUBAVKEHUS NIOTHOCTU pacnpefenieHust (rMcTorpammbi)
Heo6XxoAuMo 60/bLLIOoe 3HaYeHne M 1 60/bLIOE YNCO KNaccoB MMCTOrpaMmmbl.

9.2.28 [na conocTasBneHnsa pe3ynbTartos, MOJIyYEHHbIX CNOCO60M OLEeHMBAHNA HeonpeaeneHHoCTU no
GUM v c nomowbio afganTuBHON npoueaypsl MeToga MoHTe-Kapno, npumeHeHa npouedypa npoBepKu, onu-
caHHas B pasjgerne 8 npu 3HayeHnn ndig paBHoOM ABYM. B 3TOM cnyyaB TOYHOCTU BbluMCeHUA ByayT onpeje-
NATLCA 3HAYEHUAMN

6, =82 =0.05, p=0,005 xp=" =0,05.

ApanTtueHasa npoueaypa metoga MoHTe-Kapso 6bina npuMeHeHa Asa pas3a. B o6oux cnyvaax npoge-
MOHCTPMpOBaHa Xopollas cornacoBaHHOCTb pe3y/ibTaToB, Yero U caefoBano oXuaaTb, MOCKObKY B fAHHOM
npumepe NOIHOCTbIO COBNIAEHbI BCE YCN0BUS NPUMEHUMOCTHN cnocoba OLeHMBaHNA HeonpeaenieHHOCTH Mo
GUM. VcknoyeHnem Mor cTaTb TO/IbKO pe3ynbTart BbluncieHns Kg. NoCKOsIbKy pacyeT 3HaYeHus 3Toi Bennuu-
Hbl CNOCO6GOM OLEeHMBaHMA HeonpegeneHHocTn no GUM He yunTbiBaeT B3aMHY 3aBUCUMOCTb Mexay Y, u
Y2 (cm. 6.5.2.3). OgHako n gns kg pesynbtarthbl, NONyYeHHblEe 4BYMSA MeToAaMu, nokasasm XopoLllyk cornaco-
BaHHOCTb B Mpejenax 3afaHHOoN TOYHOCTH BbIYUCIEHNS.

9.2.3 BblunucneHunsa n pesynbrtatbl (npumep 2)

9.2.3.1 OTOT NnpuMep U3MepuUTeNbHONM 3ajayn UAEHTUYEeH onucaHHOMY B 9.2.2 3a TeM WUCK/IOYEHMEM,
4YTo0 X3 XapakTepusyeTtcsi paBHOMEpPHbIM pacnpefesieHnemM ¢ Hy/ieBbIM MaTeMaTuyeckum OXugaHuem u eau-
HWYHbIM CTaHAapTHbIM OTKNOHeHMeM. OueHkn X, U COOTBETCTBYKLIME CTaHAapTHble HeonpenesieHHOCTH
ocTanucb HeumsMmeHHbIMKu: X, = 0. u(x) = 1, / = 1, 2, 3. Pe3ynbTaTbl, NOly4eHHbIE C NPUMEHEHNEM crnocoba
oueHnBaHua HeonpegeneHHoct no GUM (cMm. pasgen 6) n metogom MoHTe-Kapno (cm. pasgen 7) nokasaHbl
B Tabnunue 4 u Ha pucyHkax 11 n 12.

Tabnuya 4 — Pe3ynbTarbl U3MEpeHNst AN TEX Xe YC/I0BUIA, YTO B Tabuue 3. 3a UCKIKYEHNEM TOro, YTO X3 OnucChI-
BaeTCs paBHOMepPHbIM pacnpegeneHnem (9.2.3)

Metog, n n w "<y1) “(5) KN M) P
GUF — 0.000 0,000 1.414 1,414 0.500 2.45 2.24
MMK 1« 105 0.008 0.010 1.414 1,410 0.500 2.38 2.15
MMK 1K 10e 0.001 0.001 1,414 1.411 0.499 2.38 2,15
MMK 1k 107 0000 000 1.414 1.414 0.500 2.38 2.15
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OkoHYaHue Tabnuuysl 4

Metoz M N 2 ) 42 Uy,.y2) P .
Agantushbiii 0.36 x 10e Q000 002 1.413 1414 0.500 2.38 2.15
MMK
ApantusHeiii 0.35* 10e 002 0001 1,418 1.415 0.502 2.38 2.15
MMK

9.2.3.2 Cnocob6 oueHuBaHuss HeonpegesieHHocTn no GUM paeT abCoOMOTHO OA4WMHAKOBYI ABYMEPHYHO
NNOTHOCTbL pacnpegeneHns gna Y (CM. pucyHok 11. cnosa) He3aBUCMMO OT TOro, pacnpejesieHa N BXof-
Hasa BennuuHa X, No HopmanbHOMY (Kak B 9.2.2) unm paBHOMepHOMY (Kak B HacTosiLeM npumepe) 3akoHy,
NOCKO/IbKY B Al@HHOW M3MepuTesnbHOl 3ajadve BWUA 3TOW NNOTHOCTWM pacnpefeneHus nofHOCTbio onpejesneH
OUEeHKaMWN BXOAHbIX BEIMYMH N UX CTAHAAPTHLIMU OTK/IOHEHUAMM, & OHU B 060MX NpumMepax oAnHakosbl. Mo-
CKONIbKY MOAenb M3MepeHUsa n3HavyanbHO NMHeliHa, ee AONONHUTENbHOW NUHeapusauum NS NPUMEHNMOCTH
3aKoHa TpaHCcOpMUpPOBaHMA HeonpeAeneHHOCTel He TpebyeTcs, 1 B 3TOM CMbIC/1Ie CNOCO6 OLEeHMBaHNA He-
onpegeneHHocT o GUM HuKaknx NpuGAMKEHUIA He ucnonb3yeT. TeM He MeHee, pe3y/bTaTbl, MOSYyYEHHbIE
cnoco60om oueHMBaHMA HeonpeaeneHHocTM No GUM ansa oueHKn y BeNnYnHbl Y 1 COOTBETCTBYIOLER KOBapU-
auuoHHol maTtpuubl Uy. He 6yayT coBnajaTb C aHa/IMTUYECKUM peLueHneM, NOCKO/bKY nocnefHee 3aBucut
He TOMIbKO OT OL,eHOK BXOAHbIX BEINYUH U NX CTaHAAPTHbLIX OTKIOHEHUI, HO 1 OT BUAa UX pacnpegeneHunii, B
[AaHHOM npuMepe, OT pacnpegeneHma X3.

9.2.3.3 Ha pucyHkax 11 (cnpaBa) n 12 nokasaHo, Kakmm 06pa3om HerayccoBOCTb pacnpegeneHus x3
BANAET Ha NpUBAMKEHNA NIOTHOCTU pacnpegeneHnsa Y MapruHasbHON NAOTHOCTM pacnpegenenus gnsa y,.
nonyyeHHble meTogom MoHTe-Kapno.

9.2.3.4 MpoBepka NPpUMEHMMOCTM cnocoba oueHnBaHna HeonpegeneHHocT no GUM. onucaHHas B pas-
fene 8(CM. Takxe 9.2.2). 6bl1a NnpoBefeHa cpaBHeHNEM pe3ysibTaToB, NOJIYYEHHbIX C €r0 NOMOLWbI0 U C NOo-
MOLLbI0 aganTuBHON npouenypbl MoHTe-Kapno. U3 Tabnuubl 4 BUAHO Xopollee coBnajeHune pesynbtaTos 419
Y., Y2. u(y)), n{y2) n /Xy,. y2), Ho HeoCTaTO4HO xopoLiee ANA Kp U

9.2.4 BbluncneHua n pesynbtatbl (npumep 3)

9.24.1 JTOT NpUMep U3MepuUTenbHON 3ajayn naeHTUYeH onucaHHoMy B 9.2.3 3a UCKNOYEeHUEM
4YTO CTaHfapTHOEe OTK/IOHEeHWe AN X3Tenepb paBHO He efuHuue, a TpeM. Pe3ynbTarbl, NONyYEeHHbIE C NpU-
MeHeHueM crnocoba oueHuBaHus HeonpepesnieHHocTn no GUM (cm. pasgen 6) n metogom MoHTe-Kapso
(cMm. pasgen 7) nokasaHbl B Tabnuue 5 n Ha pucyHkax 13 n 14.

v, y

PucyHoK 11 — To e. UTo Ha pucyHke 81 npuMepa ¢ BXOHOI BENNUMHOM X3, ONUCHIBAEMOIl PABHOMEPHBIM pacnpe-
nenexvem (9.2.3)
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Ti

PuncyHok 12 — To xe. 4To Ha pucyHke 9 A5 MpuMepa ¢ BXOAHOM BENMYMHON X3. onmcbiBaeMOI paBHOMEpHbIM pacnpe-
nenexnvem (9.2.3)

9.2.4.2 Cnocob6 oueHnBaHna HeonpegeneHHoctn no GUM pgaet oueHky y = (0.0)T BennuuHbl Y. KoBapu-
alunoHHas mMaTpuua ANA 4aHHOW OLeHKM, umelowas Bug

L, 10 9
Y [ W]
nonyuyeHa no popmyne (3). rae B COOTBETCTBMM C YC/TIOBUSAAMU HACTOSLLEro NnpuMepa
0 o 0
2 0, .
1 |
0 32

Tabnunua 5— Pe3ynbTarbl U3MepeHNs A5t TEXXKE YCOBWIA, YTO B Tabamue 4. 3a UCK/IHOUYEHNEM TOro, YTO CTaHAapTHOe
OTK/IOHEHWe ANns  paBHO TpeMm (9.2.3)

Meran M ) ¥ ) «r2> ‘0Lr2 *p

GUF — Q00 000 3.162 3.162 0.900 2.45 2.24
MMK 1x105 0.023 0.025 3.159 3.157 0.900 2.28 1.87
MMK 1x 10 0.003 002 3.161 3.161 0.900 2,28 1.87
MMK 1 xwo7 000 000 3.162 3.161 0.900 2.28 1.87
Apantvenbii 1.49 * 106 002 (01007 3.163 3.162 0.900 2.28 1.87
MMK

Apantuenbii 1.85* 106 QO0L 00 3,163 3.162 0.900 2.28 1.87
MMK

KoadhpuumneHT koppensaumm ANs OLEHOK Yy, " y2 6ypet r\yv y2) - 0,9. 95%-Hble obnactu oxsaTta
ana Y B chopme annunca v NpsSIMOYrofibHUKa ONpeaenstTcs, COOTBETCTBEHHO, KoadduumeHtammn oxeata
Kp = 2.45 (tabnuua 1) n lc = 2.24 (tabnuua 2). 3Tn pesynbtatbl NpuBeaeHbl B cTpoke ana GUF Ttabnuubl 5.
B cooTBeTCTBMM CO CNOCO6OM OLeHMBaHNS HeonpeAeneHHOCTM No GUM BbixogHas BenmynHa /onncbiBaeTcs
ABYMepHbIM HOpManbHbIM pacnpegenernnem N(y, Uy), nokasaHHbIM B BUAE KOHTYPHOro rpaduka Ha pucyHke
13 (cneBa). B 3TOM NpuMepe Ha6MAaeTcs 60Ee CUMbHAS KOPPENsaLMs Mexay Y, n Y2no cpaBHeHuIo ¢ npu-
Mepamu. pacCMOTPEHHbIMW paHee, MOCKOJbKY yBEe/IMYeH OTHOCUTENbHBIN BkNag o6lero pakrtopa, onuchiBa-
eMoro yepes Xj. B HeonpeAeneHHOCTU, CBA3aHHbIe C OueHkammn Y, n Y2.
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9.2.4.3 3 pucyHkoB 13 (cnpasa) 1 14 BUAHO 6onbllee BAUSAHNE (B CpPaBHEHUM C pe3ynbTatamu B 9.2.3)
pacnpegeneHus, onucbiatowero X,. Ha NpubAMXeHMa NNOTHOCTW pacnpegenerHvnsa Ana Y n mapruHanbHown
NNOTHOCTW pacnpefeneHuns agnsa Y,. noslyyeHHole metogoM MoHTe-Kapno.

9.2.4.4 NpoBepka NPYMEHNMOCTN cnocoba oL eHnBaHNs HeonpegeneHHocT no GUM, onncaHHas B pas-
nene 8(CM. Takxe 9.2.2 n 9.2.3). 6bl1a NpoBefeHa CpaBHEHUEM pe3y/ibTaToB, NOIYYEHHbIX C €0 MOMOLLbI U
C NOMOLLbI0 aAanTUBHON npoueaypsl MoHTe-Kapno. /13 Tabnvubl 5 BUAHO Xopollee coBnageHne pesynbLTaTos

Ona \<Y2' °(Y\)' u(yYr) n r(¥\' ¥r)- HO nnoxoe Ona K wn kg-MonyyeHHoe cnocobom oLeHUBaHUA HeonpeaeneH-
HocTM no GUM 3HauyeHue npmbnun3nTenbHO Ha 7 %. a 3HavyeHne kqnpubaunsntenbHo Ha 20 % 6oNblue Tex.

4TO NonyyeHbl MeTogom MoHTe-Kapso.

9.3 Tpeobpa3oBaHue cUCTEMbI KOOpAUHAT

9.3.1 NMocTaHOBKa 3agauun
9.3.1.1 KomnsiekcHasi BesindumHa Z MOXeT 6bITb NpeAcTaB/ieHa B anrebpanyeckoii hopme

X, +ixX2,

roe x1=2ZRu X2= 2. — cootBetcTBEHHO neicTBUTENbHAS U MHUMaAs YyacTu Z. Un B TPUTOHOMETpUYe-
ckoi chopme

A(cos 0 +isin0) = Re'0,

roe A0 — COOTBETCTBEHHO MOAY/b M apryMeHT Z 3Tu ABe (pOPMbl 3aNUCK COOTBETCTBYIOT NpeacTas-
NIEHUSIM TOYKM Z B KOMM/IEKCHOM NIOCKOCTU COOTBETCTBEHHO C AEKAPTOBOI U MONAPHOIN CUCTEMOI KOOPAMHAT.
Mpeo6pa3oBaHnio NepBoii CUCTEMbI BO BTOPYI0 MOXHO MOCTaBUTb B COOTBETCTBME MOAENb U3MEPEHUS BUAA

Y2- X2+X |, tany2t. X2X, (25)

C BXOAHOI BenuumHoii X = (X,, X2)1 = (ZR, 1 BbIXOAHOW BennyunHon ¥ = (¥Y,. ¥2)1 = (4. 0)71 -

PucyHok 13— To xe. 4To Ha pucyHke 11 ans npumMepa ¢ BXOAHOM BEIMYMHON X3. MMeIoLLLei cCTaHaapTHOe OTKIOHEHNE.
paBHoe TpeM (9.2.4)
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PucyHoK 14 — ToXe. 4TO Ha pUCYHKe 12 ANs npuMepa C BXOAHOM BEeIMYMHOM X3. UMEIOLLEN CTaHAAPTHOE OTK/TOHEHME.
pasHoe Tpem (9.2.4)

NMpunmeuyaHne — dopmyna (25) oNuUCbIBAET ABYMEPHYIO MOAE/Nb U3MEPEHUS AN BbIXOAHBIX BEMMUUH A 1
0. Mockonbky Mogynb S BCEraa HeoTpuuaTesieH, To OH OAHO3HAYHO MOXET 6biTb ONpeaesnieH Kak NofoKUTE NbHbI KBa-
ApaTHbIi KopeHb 13 A2 Eciv aprymeHT 0 onpefensitb Yepes Tak HasbiBaeMblil apKTAHTEHC fBYX NEPEMEHHbIX (B A3blkax
nporpaMM1poBaHns 0603HayaemMblii eatan2e). To Npy 3afaHHOM OTHOLLEeHWW Z/Zn 3HaueHne aprymeHTa 0 Takke GyaeT
0AHO3HAYHO OMnpe/aeseHo Ha UHTepease - <0 Sit. Takum o6pasomM, hopmyna (25) gonyckaeTt UCnonb3oBaHue ee B Ka-
uecTBe ABYMEpPHOI MOZENN N3MEepPEHNS.

9.3.1.2 McXo4HbIMW AaHHBIMW ANS pacyeTa HeonpeaesieHHOCTU AB/AITCA OUEHKN X, U X2 BENNUMH X,
1N X2. NoNy4YeHHble U3 N3MEpPUTEbHOW CUCTEMbI, U COOTBETCTBYIOLINE UM CTaHAapPTHbIe HeonpenesieHHOCTH
n(x,) n u(x2) n kosapuauum u(x,. x*) = w(x,)n (). rge r= r\xa, x2) — koadpuuneHT koppenauyumn [cm. JCGM
100:2008 (NyHKT 5.2.2)]. Mpn Hannumm Takmx gaHHbix [cM. JCGM 101:2008 (nyHKT 6.4.8.1)] X npunucbiBaloT
[BYMepHOe HopMmasibHOe pacnpefesieHne ¢ MaTeMaTU4YeCckuM OXnAaHneM 1 KoBapuaunoHHON maTpuuel co-
OTBETCTBEHHO

U2 (Xi) W(x1)u(x2)
Dz w(x,)n(x2) n2(x2)

lMpeanonaraeTcs, YTo pasmMepHoOCTb X, n X2paBHa egnHule.

9.3.1.3 OueHKU y BeNnYMHbl Y U COOTBETCTBYHOLEN KoBapuaunoHHol matpuubl Uy onpegeneHsl Ans
pasHbIX coYeTaHuii BENUYMH X,. XN, U(X,). n(x2) nr(x,, x2).

9.3.1.4 PaccMOTPEHO LWEeCTb NPUMEPOB, B KaX40M 13 KOTOPbIX x2 B3TO paBHbIM Hy/0, a n(x") = u(x2)=
=un, = 0.010. B nepBbIX Tpex Nnpumepax paccMaTtpmBaeTcsi c/yyali HEKOPPeNnpPOoBaHHbIX BXOAHbIX BE/UUYMNH,
r{xv x2) =0 A5 ouEeHOK COOTBETCTBEHHO X, = 0.001. x, = 0,010 n x, =0.100 (cm. 9.3.2). B ocTanbHbIX Tpex
npumepax 6epyTcsa Te Xe OueHku Ans X,, HO NPW CUMbHOW KOppPensauumn BXOA4HbIX BeNnduH: r(x,, x2) = 0,9
(cm. 9.3.3). Ha pucyHke 15 [rae He cobnofeH NPUHLUN UCNOMb30BAHNA Ha KaXAoM rpaduke ofHOro LUseTta
AN 0fMHaKOBbIX ypoBHe# (cM. 9.1.5)] nokasaHbl KOHTYpHbIE JIMHUN COBMECTHON MAOTHOCTK pacnpejeneHns
X ana npumepa 1 [x, =0.001 v r(xv x2) = 0] n npumepa 4 [x, =0.001 un/(x,, x2) = 0.9]. lna ocTanbHbIX Npu-
MepoB rpadunku NI0THOCTU pacnpegeneHns X noayvyaloT NepeHoCoOM KOHTYPHbIX IMHWI BAOMb OCK X, Takum
obpasom, ‘{6T06bl UX LeHTpam cooTBeTCTBOBana koopaunHata x, = 0.010 (npumepbl 2 u 5) nam x, = 0,100 (npwu-
mepbl 3 1 D).

41



FOCT 34100.3.2—2017

X, X,

PucyHok 15 — KOHTYpHbIe IMHUM COBMECTHBIX MI0THOCTEN pacnpefeneHnst BXOAHbIX BENMYMH B MOAenn npeobpasosa-
HWA CUCTEMbI KoopamHaT Ans npumepoB 1 (cnesa) n 4 (cnpasa) (9.3.1.4)

9.3.2 BbluncneHus u pesynbTaTtbl (CAyvai HyneBoi koBapuayumn)

9.3.2.1 O6wume NonoxeHus

9.3.2.1.1 OueHnBaHne HeonpeaesIeHHOCTN BbINO/HAETCA NPMMeHeHneM TpaHcopmumpoBaHus pacnpe-
neneHunin (a) aHanutuyeckn (4N uenei cpaBHeHus). (b) ¢ ncnonb3oBaHneM 06061 EeHHOr0 cnocoba oueHuBa-
HUA HeonpegeneHHoctTn no GUM u (c) c nucnonb3oBaHmem metoga MoHTe-Kapno.

9.3.2.1.2 CoBMecTHasa NJIOTHOCTb pacnpefeneHna ona Y n mapruHanbHble NJAOTHOCTU pacnpefeneHuns
ona y, mn y2 MOTyT 6bITb NOSTYYEHbl @HANTMTUYECKN B C/ly4ae He3aBUCUMbIX X, U X2. ONUCbIBAEMbIX HOpPMasb-
HbiMK pacnpegeneHnamm N(X,. u) n N(x2, n2) cootsetctseHHo (cMm. pasgen C.2).

9.3.2.1.3 CornacHo cnocoby oueHuBaHus HeonpegesneHHocTn no GUM BennynHe Y cooTBETCTBYET ABY-
MepHOoe HopMmanbHoe pacnpegeneHve N(y. Uy). npu aTom oueHky y = (y,. Y2)T 418 Y nonydawT peweHnem
ypaBHeHui

y2»x? +xf. tany2»x2/x,f

a KoBapuayuuoHHyo matpuuy Uy nonydaloT npUMeHeHneM 3akoHa TpaHCOpMUpPOBaHMUA Heonpeaesex-
HocTel (cM. pasgensl 6u C.3).

9.3.2.1.4 MeToa MoHTe-Kapsio NpUMEHEH C YAC/IOM UCMbITaHUI M = 107(<:|V|. pasgen 7).

9.3.2.2 Mpumep 1 (x, =0.001)

9.3.2.2.1 Pe3ynbTarthl, NONyYeHHbIE aHANIUTUYECKM, CNOCOOOM OLEeHMBaAHUA HeonpeaesnieHHocTn no GUM
n metoaoM MoHTe-Kapno ass BXoAHOM oueHkn x, = 0.001 n koadpchuumeHTa koppenayum r(x,, x2) = 0 npu-
BefleHbl B Tabnuue 6. CTPOKMN 1—3.

MpunmeuaHune — lMpuBedeHHbIe B MEPBOI CTPOke TabnLbl 6 3Havenus y, 1 u(yl) nonyyeHsl B pesynstare
BbINO/IHEHHbIX C BbICOKOV TOYHOCTbIO UMC/IEHHbIX PacyeToB OMpefesieHHbIX WHTErpanos, NpeacTaBasoWwyx coboii 3a-
JaHHble B BuAe hopMy/1 Yepes MapruHasibHy0 NI0THOCTL pacnpegenenns Y, Boipaxenusa gnsa £(Y,) n LY,) [cm. dop-
myny (C.2) B npunoxeHun C). AHa/IOTMYHO 3HAYEHUS y2v| n(y2) paccumtaHbl YnceHHo no chopmynam ans E(Y2) n Y(Y2).
BK/IOYAIOLLMM B CEOA MapruHasibHOe pacnpefeneHve Y2 [cm. dhopmyny (C.3) B npunoxeHun C)). HeTpyaHo nokasaTb, YTO
Cov(Y,. ¥2) = 0. n. cnegosatensHo. 4y,. y2) = 0.

Ta6nuuya 6— PesynbTathbl U3MepeHuii Ans Moaenu npeobpasoBaHns CUCTEMbl KOOPAMHAT AN1A Cny4vas Hynesol Ko-
Bapvauum mexay oueHKkamy BXOAHbIX BennumnH (9.3.2.2.1, 9.3.2.3.1 1 9.3.2.4.1)

1 Metog N s wy2> '0'-Y2)
oo AHanuMTUYecknii 0.013 000 0.007 1.744 (01000)
GUF 000 000 0010 10000 000

MM K 0.013 000 0.007 1,744 000
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OKOHYaHWe Tabnuubl 6

Metog N \7i *y2) y.. y2)

0010 AHanuTnyecknii 0.015 0000 0.008 1,118 0000
GUF 0010 01000] 0010 1000 000

MMK 0.015 01000] 0,008 1,117 000

0100 AHaNNTUYECKMNiA 0101 000 0010 0101 000
GUF 0100 01000] 0010 0100 (01000]

MMK 0.101 01000] 0010 0.101 000

9.3.2.2.2 Ha Tpex BepxHuUx rpadmkax pucyHka 16 nokasaHbl NAOTHOCTU pacnpegeneHus gna Y, nony-
YeHHble aHanUTU4YeCcKn, cnocoboM oueHnBaHUs HeonpegeneHHoctTn no GUM n metogom MoHTe-Kapno. Mo-
c/llefiHAA XOPOLO corfacyetcs ¢ aHa/IMTUYEeCKUM peLlleHneM, B TO BPeEMS Kak pesysibTar oueHmsaHua no GUM
OT/INYAETCA OT HUX OYEHb CUNLHO, BMJIOTb 0 TOrO, YTO A4/1 HEro0 UCMNO/b30BaHa Agpyras wkasna COOTBETCTBUA
uBeTa 1 ypoBHs (cm. 9.1.5). Bonee Toro, cnoco6 oueHnBaHua HeonpegeneHHocTn no GUM gaeT HeHyneByto
BEPOATHOCTb MOABAEHNS (PU3NYECKN HEBO3MOXHbIX 3HAYEHUI BbIXOAHbLIX BEIMYNH B 06/1aCTAX T\, < Qii2s n
2>

9.3.2.2.3 Ha AByx HWXHUX rpadhmkax pucyHka 16 nsobpaxeHbl MapruHanbHble NJIOTHOCTU pacnpejene-
HUSI ANA BbIXOAHbBIX BEUYUH Y, U Y2, NONly4YeHHble N3 COBMECTHbIX pacnpegenexuii gna Y. MapruHanbHble
NAOTHOCTW pacnpegeneHuns, noayyeHHble metogqom MoHTe-Kapnio (nokasaHbl Kaxaas B hopme ructorpammbl
NN pacnpepenieHns 4acToT), COrnacylTcsa ¢ TEMU, YTO MOJYYEHbl aHANUTUYECKU (MOKasaHbl MYHKTUPHbLIMU
NINHNAMK), B TO BPEMSA KakK MapruHasibHble pacrnpefeneHuns, nojsyyeHHble cnocob6om oueHnBaHnsa Heonpeje-
neHHocTn no GUM (nokasaHbl CANOLWHBIMU IMHUSIMW) OYEHb CU/IbHO OT/IMYAKDTCA OT aHaIMTUYECKNX pPeLleHuit.
Ans ypo6cTBa npeAcTaBsieHns Bce rpaduku mapriuHasnbHoOW NNOTHOCTW pacnpejeneHvns ans YZOI’paHVNE‘HbI
061acTbio (OU3NYECKM BO3MOXHbLIX 3HAYEHWUI N2. T. e- HTepBasom -1 < n25 a. xots nosly4yeHHoe cnoco6om
oueHnBaHns no GUM HopmanbHoe pacnpegenenune N(0,102) gnsa YanocmpaeTc;l [aneko 3a rpaHuLbl 3Toro
MHTepBana. Ha aTux rpadukax Takxxe XopoLo BUAHO, YTO COrN1acHO CNocoby oL,eHNBaHNA HeonpejesieHHOCTH
no GUM (pusnyeckn HeBO3MOXHbIM 3HAYEHUAM rj, U T Y NPUCBOEHA HEHy/leBas BEPOATHOCTb (CM. 9.3.2.2.2).

9.3.2.3 Tpumep 2 (x, =0,010)

9.3.2.3.1 Pe3ynbTaTbl, NONIy4YEHHbIE aHAIMTUYECKM, CNOCO6O0M Ol eHNBaHMS HeonpeaesneHHocTn no GUM
1N MeTogom MoHTe-Kapno Ana BXOAHOW oueHkn x, = 0,010 n koadhduymneHTa koppensauuu dr,, x2) = 0, npu-
BefleHbl B CTPOKax 4—6Ta6nv|u,b| 6. Ha pucyHke 17 nokasaHbl KOHTYPHble rpadkm COBMECTHbIX N10THOCTEN
pacnpegeneHna ana Y, NoaNy4YeHHbIX C UCNO/b30BAHNEM TPeX BblleyKasdaHHbIX METOA0B, a Takke MapruHanb-
Hble MIOTHOCTKU BEPOSATHOCTM ANA Y, N Y2, NONYyYEHHble N3 COOTBETCTBYHIOLNX COBMECTHbIX pacnpegesieHuii.

9.3.2.3.2 BugHo, 4To pe3ynbTaThl, Noly4eHHble ¢ ncnonb3osaHnem metoga MoHTe-Kapno, cornacytwTrcs
C aHaIMTUYeCKUM pelueHneM. B To BpemMs Kak pe3ysibTaTbl, M0Jly4eHHble C UCMO/Ib30BaHMeM cnocoba oueHu-
BaHWA HeonpegeneHHocTn No GUM. OT aHa/IMTUYECKOro peLlleHns OT/INYalTCA, XOTS U He Tak CU/IbHO, Kak B
npumepe c X, = 0,001. OTHOCUTE IbHbIE PA3HOCTU MeXy CTaHAapTHbIMU HeonpegesnieHHoCcTAMU A(y,) 1 u(y2),
onpefenieHHble C UCNOMb30BaHNEM cnocoba oueHnBaHus HeonpegeneHHocTn no GUM un aHanMTuyeckum me-
TOLOM. COCTaBNAT NPU6N3NTENLHO 25 % 1 10 % (B cpaBHeHun ¢ 40 % 1 470 % gna npumepa c X, = 0.001).
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0.05

GUM (B ueHTpe cnieBa) 1 MeTogoM MoHTe-Kapsio (B LieHTpe cnpasa) ¥ MapruHasibHble NI0THOCTU pacnpeseneHuns
ans Y, (BHu3y cnesa) un Y2 (BHM3Y cnpaBa), NoslyYeHHble aHAIMTUYECKU (MYHKTUPHAsS NNHUS), oueHnBaHneM no GUM
(cnnowHas nMHWA) n metogom MoHTe-Kapno (ructorpamma) Ans Mogenu npeobpasoBaHnsa koopamHar ¢ X, = 0,001 un

r(x,. Xj)=0<9.32.2.219.3.2.2.3)
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PucyHok 17 — To xe. 4To Ha pucyHke 16. Ho ana X, =0.010(9.3.2.3.1)

9.3.2.4 nMMpumep 3 (x, =0,100)

9.3.2.4.1 PesynbTaThl, NO/Iy4YEHHbIE aHA/IMTUYECKUN, OLLleHNBaHNEM HeonpepeneHHoctn no GUM n meTo-
Aom MoHTe-Kapno gna BxofHoN oueHkn X, = 0,100 n koadpduymeHTa koppenauum r(x,. x2) = 0. npuBefjeHbl B
cTpokax 7—9 Tabnanybl 6u Ha pucyHke 18.

9.3.2.4.2 BugHo, 4To pesynbTaTbl, NOJly4eHHbIE C UCNO/Ib30BaHNMEM crnocoba OueHWBaHWUA Heonpepge-
neHHoctn no GUM n metogom MoHTe-Kapno cornacyloTcs € aHanuTu4eckum peweHnem. lokasaHHble Ha
pucyHke 18 mapruHasnbHble pacnpefenieHus, nosyyeHHble Tpema MeTogamu, NPakTUUYECKU Hepas/nuyYnMbl.
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OLeHKM, COOTBETCTBYIOWME CTaHAapTHbIE HEONPeAeIeHHOCTM M COOTBETCTBYOLINE KO3 (ULMEHTbI KOppe-
NALUN COBNAAAIOT C TOYHOCTbLIO 4,0 ABYX 3HAYALMX LUGP.

PucyHok 18 — Toxe. uTo Ha pucyHke 16. Ho And x, = 0.100(9.3.2.4.1)

9.3.3 BbluncneHusa n pesynbraTtbl (Cnyyali HeHyNneBOi KoBapuawummn)

9.3.3.1 OueHnBaHve HeonpeeIeHHOCTN BbINO/IHAETCA NPUMEHEHEM TpaHCoOpMMpoBaHua pacnpeje-
neHunit c ncnonb3oBaHnem (a) 0606w eHHOro cnocoba oueHMBaHuA HeonpegeneHHocTn no GUM (cm. pasgensl
6u C.3) n (b) meToga MoHTe-Kapno ¢ uncnom ucnoiTaHnini M = 107(CM. pasgen 7).

9.3.3.2 Pe3ynbTarthl, N0OAy4YeHHble 418 BXOAHbIX OLEHOK X, = 0.001 u x, = 0,010 n x, = 0.100 (Nnpumepsbl
4.5n 6c00TBeTCTBeHHo) n koapumeHta koppensaunm r(x, .x2) = 0.9 npusefeHsl B Tabnuye 7. Ha pucyHkax
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19—21 nokasaHbl COBMECTHbIE MIOTHOCTM pacnpeaenieHuns 4na Y u mapruHasbHblie NA0THOCTU pacnpegerse-
HUSA AN Y, U Y2, NOflydeHHble yKasaHHbIMU ABYMSA MeToAamu ANsi BCEX TPeX NPpUMepoB.

Ta6nuuya 7— Pesynbrarbl M3MepeHuit 471 MOAENN Npeobpa3oBaHns CUCTEMbI KOOPAVHAT A1s Clyyas HEHy/IeBOw
KoBapuaLuum mexzay oLeHKkamn BXOAHbIX BennumH (9.3.3.2)

1 Metoz, ¥* Y2 “vl> wP2) ny,.y2)
0100} GUF 00 000 0010 10000 0.900
MMK 0012 -0.556 0.008 1.599 -0.070
0010 GUF 0010 0000 0010 1000 0.900
MMK 0.015 -0.343 0.008 0.903 0.352
0,100 GUF 0100 000 0010 0100 0.900
MMK 010 -0.009 0010 0102 0.882

9.3.3.3 Ansa cnyyaes x, = 0,001 n x, = 0.010 pe3ynbTaTbl, NO/Iy4eHHble CNOCOH6OM OLEeHNBaHUSA Heonpe-
AeneHHoct no GUM u meTogom MoHTe-Kapio naoxo cornacyiotcsa Apyr ¢ gpyrom. B yactHocTun, metod MoH-
Te-Kapno gaet B 3TUX ABYX Npumepax mapruHasnbHble NA0THOCTU pacnpegeneHns gns y2c ABYMS NuKamu,
4YTO CWJIbHO OT/INYaEeTCA OT OAHOMOJa/IbHOTO HOPMasibHOro pacnpefeneHuns, nNosy4yeHHoro oLeHnBaHmem no
GUM. 3Tu nukn HaxopaTca B6/M3N Touek n2=s/4* 0785 un2=s/4-s* -2.356, uto COOTBETCTBYET yrnam
OpueHTauun rIaBHON OCK 3ANUNTUYECKNX KOHTYPHbBIX JIMHUIA NIOTHOCTM pacnpegenenuns gna X [CM. pucyHokK
15 (cnpasa)].

9.3.3.4 ina cnyyan x, = 0.100 pe3ynbTartbl, NOy4YeHHbIe CNOCOBOM OLEeHMBAHMA HeonpeeNneHHOCTU no
GUM un metogom MoHTe-Kapsio, cornacyoTca HaMHOro nydile.

9.3.4 O6cyxaeHne pe3ynbTaTtoB

9.3.4.1 inA o60oux cnyyaesB C HyNeBOl W HEHYNEeBOW KoBapuauuaMn No Mepe yaaneHus OueHKW X, oT
Hyna pesynbTartbl, NO/ly4YeHHble CNOCO60M OUeHMUBaHWUA HeonpegeneHHoctn no GUM n metogom MoHTe-Kap-
N0. HaYMHaT NPUGANXKaTLCA APYT K APYrY.

9.3.4.2 inA oueHok X, = 0,001 n x, = 0,010 n. BOOGLLE roBOPS, 415 BCEX 3HAYEHUNA X,. BAN3KMX K HYNIO,
ahheKT HeHyNneBoOli koBapmaLun 3Ha4YMTENbHO N3MeEHAET pe3ynbTaTbl, MOJyYeHHble C NOMOLLbI0 MeToAa MOoH-
Te-Kapso.

9.3.4.3 YncneHHble faHHble, npeacTaBneHHble B Tabauuax 6u 7, COOTBETCTBYIOT NokKasaHHbIM Ha pu-
CyHKax COBMECTHbIM W MapruHasibHbIM MJOTHOCTAM pacnpefeneHus. B HEKOTOPbIX cryyasx Takue faHHble
MOTYT 6bITb HEMOAXOAALLMUMU WU HELOCTATOYHBIMU AN1A ONUCAHUA pacnpefenieHns, xapakTepusyuwero Bbl-
XOAHY0 BENWUYUHY. Tak, Ana npuMepa ¢ BXOAHON oueHkol X, = 0.001 n HeHyneBoOW koBapuauuei dr,. x2) =
= 0.9 (pucyHok 19) mapruHanbHas NJ0OTHOCTb pacnpegesieHusa 4ns8 Y2.nosyvyeHHas c noMouibo metoga MoH-
Te-Kapsio. cywecTtseHHo 6uMoanbHa, Mexay TeM oueHka y2 BEMUMHBI Y2 HaxoguTcsa mMexay mofamu pac-
npegeneHna B Toli 06nacTu 3Ha4YeHuU Y2, rae n1OTHOCTb BEPOATHOCTM Mana.

MpumeyvaHune — [INA BbIXOAHOWN BENYMHbBI, UMEIOLLE MHOTOMEPHOE HOPMa/lbHOE pacnpeerneHne, BEKTop
MaTeMaTUYEeCKOro OXnaaH1si U COOTBETCTBYHOWAS KOBapuaLMoHHas MaTpuua OMUCbIBAKOT 3TO pacnpeneneHne ncyepnol-
BaloLLMM 06pa3oMm.

9.3.4.4 ins BXOAHbIX OLEHOK X, = 0.001 n x, =0.010. un. Boo6LLe roBOPS, A/151 BCEX 3HAUYEHUI XY, BIN3KNX
K HYN10, onpejesneHne MHTepBasioB oxBaTa B hopme 3/1/IMNCOB U NPSAMOYIO/IbHUKOB HE fBNAETCHA NoAXoAs-
WM.
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PucyHok 19 — CoBMeCTHble M/IOTHOCTU BEPOSITHOCTY A4/151 Y. NONyYeHHble oueHmBaHvem no GUM (BBepxy cneBsa) u me-

TofoM MoHTe-Kapno (BBepxy cnpasa) U MapriHasibHble N0THOCTU pacnpeaenenns ana  (BHU3y cnesa) Y2 (BHM3Y

cnpasa), NonyyeHHble oueHnBaHnem no GUM (cniowHasa nmHus) n metofoM MoHTe-Kapno (ructorpamma) gns Mogenu
npeobpasoBaHua koopauHar ¢ X, = 0.001 u dr,. x2) = 0.9 (9.3.3.2)
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PucyHok 20 — To xe. uTo Ha pucyHke 19. Ho ans X, = 0.010 (9.3.3.2)
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PucyHok 21 — To xe. 4To Ha pucyHke 19. Ho gnsa x, = 0.100 (9.3.3.2)

9.4 OfJHOBpEMEeHHOoe N3MepeHue akTUBHOTO U PeakTUBHOTO CONPOTUBEHUI

9.4.1 NMocTaHOBKa 3ajaun

9.4.1.1 AKTMBHOE H 1 peakTMBHOE X COMPOTUB/IEHUA 3INIEMEHTa Lenn onpefesnsanT NnyTeM n3MepeHus
amMnanTyabl V M3MeHALWerocs no rapMoHMYeCcKoMy 3aKOHY HanpsXXeHus Ha oro knemmax, amnauTyasl | npo-
XOAALLEro Yyepes afleMeHT NepeMeHHOro Toka u ha3oBoro caBura PMexay HanpsxxeHmem u cunoi Toka. Bxog-
HbIMW BeNnYMHamMmun mogenu asnsawTca V, / n g a BbIXO4HbIMU — yKa3aHHble COnpoTuBieHns A un X. a Takxe
MOZYy/b MOJIHOTO UMNefaHca 3fieMeHTa uenu Z. z2= 92+ x2.

9.4.1.2 MpumeHeHne 3aKoHa Oma faeT TpexMepHyo MoAeNnb N3MepeHus

\Y Vv \Y
R ——<ostp, X-_sin<p, zZ~—, (26)

CBA3blBaOLW Y0 BXOAHY0 BENNYNHY X = (X 1.X2,X3)T: (V, /,<p)T C BbIXOHOW BENYNHOW Y = (Yy Y2, YT =
= (4. X. 2)T.

MpumeuyaHune 1— BHacToALWEM NpUMepe B LEeNsX YNPOLLEHUS He yUMTbIBAIOTCA cuctemarmyeckie adythekTs!,
KOTOpble MOTYT OKa3blBaTb B/IMSIHWE Ha OLeHKN V. | 1

MpumeyvyaHne 2— AHanormuHblii npuraep paccMotpeH B JCGM 100:2008 (pa3gen H.2), rae peakTyBHOMY
COMPOTUB/IEHNIO MPUCBOEHO 0603HaueHne X. Takoe e 0603HauYeHNe NCMosb3YeTCA B HacTosALWEM Npumepe. PeakTuBHoe
conpoTueneHne X sIBNISETCA 3/1IEMEHTOM BEKTOPHOM BbIXOAHON BE/NUMHBLI Y. U €70 He HYXHO nyTaTb C X — BEKTOPHO
BXOZHOV BEIMYNHOIA.

9.4.1.3 B 0AMHAKOBbIX YCNOBUAX MPOBEAEHO N = 6 NOBTOPHbIX HE3aBUCUMbIX HABAKAEHUA X, ...... X
BXOAHOW BenmunHbl X. Pe3ynbTaTbl 3TUX HabnwgeHnii npuBeeHbl B Tabnmue 8.

MpumevyaHune — Bnpumepe n3 JCGM 100:2008 (pasgen H.2) uicno HabtoaeHWiA GbIN0 paBHO NSATH, U pe-
3ynbTaTbl TeX HabNAeHUA NprBeaeHbl B NEPBbIX NATU CTPOKax Tabnuubl O. OfHako AN onpefeneHns KoBapuaLlyioHHOW
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mMatpuubl (cM. 3.4.2.5) He0BXOAMMO KakK MUHUMYM 6Ha6nr0AeHvu7|. Moatomy B TabnuLy 86110 [06aBfeHO LECTOB Ha-
6/0A€HME. TNOJTyYEHHOE Kak CpeaHee apuMeTNYECKOe 3HAYEHWE NepBbIX NSATU HabnoAeHWA. C TOUKM 3PEHWST HACTOS-
LLiero NpuMepa HeCyLLLECTBEHHO, KakM CNoco60M 6b1/10 NOJYYEHO LeCToe HaboaeHe, HO BbIGOP B KAYeCTBe LIECTOrO
HabofeHVst CpeaHEro 3HaYeHUs BbIGOPKY NMO3BOJISIET COXPAHUTL 3TO CPeAHee 3HaUYeHNe Hen3MeHHbIM.

Tabnuua 8— [aHHble n = GOAHOBpEMeHHbIX He3aBUCKMbIX HABNAEHUIA BXOAHbIX BE/TMUMH 418 MOAENN U3MEPeHUS
aKTUBHOTO Y PEAKTMBHOTO CONPOTMBEHUIA (9.4.1.3)

HabnopneHve V. /. bA 0. pag
1 5.007 19.663 1.0456
2 4.994 19.639 1.0438
3 5.005 19.640 1.0468
4 4.990 19.685 1.0428
5 4.999 19.678 1.0433
6 4.999 19.661 1.0445

9.4.2 BbluncneHusa n pesynbrathl

9.4.2.1 Pe3ynbTaT M3MepeHUsa B HaCTOAWEM npumepe AO/KeH 6biTb NpeAcTaBfeH B BUAE OLEHKN Yy
Be/INUYNHBI Y 1 COOTBETCTBYIOLLEN KOBapMaLMoHHOW mMaTpuubl Uy. OTOT pesynbTaT f0/HKeH 6biTb NOAyYeH Ha
OCHOBE MOJesnn n3mepeHus, 3agaHHol opmynamm (26), U faHHbIX HAOGNOAEHNA X, ...... XM. NPUBEAEHHbIX B
Ta6nuue 8. Pelwenne gaHHoii 3aaun Ha OCHOBe cnoco6a OLEeHUBAHUS HEOMPeAeneHHOCTU no GUM npuse-
AeHo B JCGM 100:2008 (nyHKT H.2.3). B HacToAweM npumepe NOMMMO AaHHOTO cnocoba paccMmaTpuBaroTcs
Moandukauma cnocoba oueHuBaHusa HeonpegeneHHoctm no GUM Ha ocHOBe NPUMEHEHUS MHOrOMepPHOro
t- pacnpegenenns (cm. 5.3.2) 4NA BXOAHbIX BENUYMH, a TakKKe npuMeHeHne metoga MoHTe-Kapno.

9.4.2.2 ina Toro, 4to6bl NPUMEHNTL CNOCO6 OLEeHNBaHUA HeonpegesneHHocTn no GUM. Heob6xognmo
3HaTb oueHky x - (V, /.d)T BxogHoW Bennunubl X = (V, |, tp)T. onpegensiemyto kak BbiI6opoyHoe cpegHee no
HabnaeHnaM, aHHble KOTOPbIX NpMBeAeHbl B Tabnuue 8[JCGM 100:2008 (nyHKT 4.2)):

*__{*1 o -

KoBapuaumoHHaa matpuua Ux, cooTBeTCTBYHOLWAA X, COAEPXUT AMCNepCcun, COOTBETCTBYOLWMNE Cpes-
HUM 3HavyeHusaAM [JCGM 100:2008 (nyHKT 4.2)), 1 KOBapuauuu, COOTBETCTBYIOLNE KaX 0l Nape cpegHux 3Ha-
yeHuii [JCGM 100:2008 (nyHKT 5.2.3)], 1 Bbluncnsetcs no dpopmyne:

M*~n(n-]lM‘ - +(XN-X)(X,-X)T,

roe M — matpuua cymMm KBagpaToB U nNpousBefeHuii. OLeHKN BXOAHbIX BE/IMYUH U COOTBETCTBYIOLLME CTaH-
fapTHble HeonpefeneHHOCTW, NpuBefeHbl B Tabnuue 9. a KOaULMEeHTbI KOpPpensyum, cooTBETCTBYIOLME
napam Takux ouyerok. — B Ta6auye 10.

Ta6nuya 9— OueHkn BXOAHbIX BennunH X = (V, L. (BT npy 04HOBPEMEHHOM U3MEPEHNN aKTUBHOTO U PeaKTUBHOrO
COMPOTVB/IEHNIA N COOTBETCTBYIOLLME CTaHAaPTHbIe HeonpeaeneHHocTn (9.4.2.2)

lMapamvetp V.B 1vA 9 pan
OueHka 4.9990 19.6610 1.04446
CraHgapTHas HeornpeaesieHHOCTb 0.0026 0,0077 0.00061

Ta6nuya 10— KoahdununeHTbl Koppenaum, COOTBETCTBYIOLME NapamM OLEHOK BXOAHbLIX BEMMUMH X = (V. |. «IT. npn
0[IHOBPEMEHHOM M3MEPEHWN aKTUBHOIO 1 PeaKTUBHOIO CONpoTUBeHnit (3.4.2.2)

v / »
v 1 -0.355 0.858
/ 1 -0.645
- 1
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MpnmevaHne — BJICGM 100:2008 (pa3gen H.2) onsa faHHol 3a4a4m paccMOTPEHbI ABa Cnocoba oLeHBaHus
HeonpeaeneHHOCTV U3MEPEHUSs], NPUYEM MPUHLMM, NOJIOXEHHLI B OCHOBY BTOPOro cnoco6a, usnoxeH 8 JCGM 100:2008
B NpYMeYaHnn K NyHKTy 4.1.4. B HacToALLEM CTaHAapTe 3TOT BTOPO/ CNoco6 He paccmMaTpuBaeTcs No NpuynMHaMm, ykasaH-
HbiM B 4.1.

9.4.2.3 CornacHo cnocoby oueHuBaHuss HeonpegeneHHoctn no GUM. oueHky y = (f?.X.Z)T BbIXo4HOW

BeNMUuHbl Y = (A, X. 2)T paccunTbiBalOT Ha OCHOBE OLLeHKM X No popmynam (26)

\%
Ya — Q05

KoBapunaunoHHyto Matpuuy Uy, cooTBeTCTBYHWOLWYH Y, BbluucnsawT no dopmyne (3) m3 6.2.1.3.
Uy = CXUXCXT, rge Cx — maTtpuua 4yBCTBUTENbHOCTEN, uMetowas Bug

coslp  Vsirup \/sin<p

/ /

/2
sintp Vsin<p  V cosip

Pe3ynbTatbl, MoNy4YeHHble C NPUMeHeHeM cnocoba oueHuBaHUS HeonpegeneHHocTn no GUM. npuse-
[eHbl B NepBoii cTpoke (MeTod GUF) Tabnuupl 11.

MpumeuaHune 1— B nocnegHem ctonbue tabnuupl 11 npuBeaeHbl 3HadeHusa g 1 - ri,X, Z). NOCKObKy KO-
achbdmuymeHT koppensaummn r{X. Z) 6nm3ok kK eguHuue (cm. 3.21. npumeyaHue 5).

MpumeuyaHune 2— lpu vmetoLelica B MOAeU, onuckiBaeMoii hopmynamu (26). 3aBUCHMOCTU MeXAy Bbl-
XOAHBIMU BENNYMHAMM:

2e=A2¢ X2, (28)

KoBapuaumoHHas matpuua Uy TeopeTuyeckn fomkHa GbiTb CUHTYNsipHA. BeeacTare owmGoK OKpYTieHnst Koppe-
NSAYMOHHAS MATPULA, SMIEMEHTbI KOTOPOI MPUBEAEHBI B NEPBOM CTPOKE Tabnuubl L1. He SBASETCS HU CUHIYNISIDHOM, HU
NOJIOXKUTE/TbHO ONpeseneHHoi. Ho n3-3a MasiocTy CTaHAAPTHBLIX HEeoNpeAeIeHHOCTEN A1 OLL@HOK BXOAHbBIX BEMIMUMH 3Ta
CUHIYNIIPHOCTb HE OKa3bIBAET MPaKTUYECKW 3HAUMMOTO BAIMSHUS HA MONyYeHHble pesynbTarbl [20. pasaen 4j.

Tabnuuya 11— Pe3ynsTarbl 04HOBPEMEHHOTO N3MEPEHUS aKTUBHOMO U PeakTUBHOTO conpoTmaeHuii (9.4.2.3, 9.4.2.4
19.4.2.5)

ne. n(x). 0o(2). . .
MeTtopn, A Om X Om Z. Om O;VDI g (()Zgl NAX) r,RZ) 1- iX.2)
GUF 127.732  219.847 254.260 0.058 0.241 0.193 -0.588 -0.485 0.749* 1072
MMK 127.732  219.847 254260 0.130 0.536 0.429 -0,587 -0.482 0.770*102

AnbTepHaTuBHblii  127.732 219.847 254.260 0.130 0.540 0431 -0.588 -0.485 0.749*10-2
GUF

9.4.2.4 B npefnonoxeHuu, YTo faHHble, NpuBefeHHble B Tabnuue 8 ssnsioTes efVHCTBEHHOW JocTyn-
HOW MHMopMaLmeil 0 BXOAHbIX BEIMYMHAX U YTO Kaxoe HabngeHne MOXHO paccmaTpuBaTb Kak BbIOGOPKY
M3 O4HOr0 U TOFO XX€& MHOrOMEpPHOro HOpManbHOro pacnpefeneHns, BXOAHY BENNUYUHY X ONUCHIBAKOT MHOrO-
MepHbIM (-pacnpegenexnnem tv(x.Ml(vn)), c v -n -N =3 cTeneHAmu cBob6oabl, rae * — BbIGOPOYHOE cpefHee,
onpegeneHHoe B 3.4.2.2 (cm. 5.3.2). Pe3ynbTaThl, NO/ly4YeHHble C NnpumeHeHnem M = 10e ucnbiTaHuii meToga
MoHTe-Kapno nokasaHbl BO BTOpoi cTpoke (MeTtog MMK) Tabnnubl 11.

9.4.2.5 BennumHa X, onucbiBaemas MHOTOMepHbIM (-pacnpegeneHnem (cm. 3.4.2.4), nmeeT KoBapuauu-
OHHYIO MaTpuly

V) (v-2)n M

52



roOCT 34100.3.2—2017

YueT 370ro 06CTONATENLCTBA MO3BOMSAET HECKO/IbKO YAYyYWNUTb Npoueaypy OLEHUBaHWA HeonpejeneH-
HocTM no GUM, paccMoTpeHHyt B 9.4.2.3. 3ameHuB B hopmyne (3).UX = CXUXCX, matpuyy Ux Ha V(X).
PesynbTaTtbl, NO/y4eHHble C NPUMEHEHWEM TaKOro asibTepHaTUBHOIO NoAxoja, NpuBeeHsbl B TpeTbell CTPoke
(meTog AnbTepHaTuBHbIi GUF) Tabnuubl 11 (cm. Takxke [15]).

MpumeuvaHune 1— V(X)— KoBapvaunmoHHas MaTpuua, NosyyeHHas ¢ y4eToMm JONOSHUTENBHON MHdopMaLumm,
paccMoTpeHHol B 3.4.2.4.

MpumMmeuyaHune 2— KosapuaunoHHasa matpuua ans X, nosyvyeHHas Takum CrnocoboM, MOXET 6biTb onpefeneHa
TO/IbKO NPU BbINOTHEHUN YCNOBMA V = N - N> 2. VIMEHHO No 3TOM NpuyvHe AN HaCTosLLLero npumepa notpe6osasiock He
MeHee n = 60AHOBp6MeHHbIX HabnaeHnin gns /= 3 BXO4HbIX BENNYMH (CM. npuMeyaHue K 9.4.1.3).

9.426 KoBapuauunoHHas matpuya V(X). nonyyeHHas u3 pacnpefeneHusa ana X. cBasaHa ¢ koBapua-
LIMOHHON MaTpuuein UX. ucnonb3yemoit B cnocobe oueHnBaHus HeonpegeneHHocTn no GUM. cooTHOLWEHNEM
n-1
V(X). -
n-N -2
2.4.2.7 PacxoxgeHne pesynbTatoB, MOJIYYEHHbIX MpU NpuMeHeHnn metoga MoHTe-Kapio v anbTepHa-

TMBHOrO cnocoba oueHnBaHusa HeonpegeneHHocTn no GUM. npeHebpexnmo masnbl. ITO 03Ha4YaeT, 4TO PyHK-

unmn namepeHus B hopmyne (26) MoryT 6biTb IMHEAPU30BAHbI C XOPOLLEN CTENEHbI0 NPUBANXEHNA B OKPeCT-

HOCTW OLLeHOK BXOAHbIX BEMMUYMH.

9.4.2 8 B JCGM 100:2008 paccMatpuBaeTcs BO3MOXHOCTb ONUCaHWUS BbIXOAHOW BennyuHbl f-pac-

npegeneHuemMm ¢ ucnonb3oBaHueMm dopmynbl Yanuya-Catteptyaiita [cm. JCGM 100:2008, cdopmyna (G.2b)]

Ana pacuyeta uncna apekTuBHbIX cTeneHen ceoboabl. OAHAKO NPpUMeHeHWe 3ToW hopMynbl npegnonaraet
HEe3aBUCUMOCTb BXOAHbIX BENINYMH, CTAHAAPTHLIM OTK/IOHEHUAM KOTOPbIX COOTBETCTBYHOT KOHEYHble uyucna
cTeneHeli ceo6oabl. flaHHOEe ycn0BMe B HACTOSIWEM NpUMepe He BbINoHsAeTCs.

9.5 W3mepeHue TemnepaTypbl C UCNO/b30BAHNEM TEPMOMETPA CONPOTUBEHNS

9.5.1 OnncaHune 3agauun

B HacToflwem npumepe paccMmaTtpuBaeTcs M3MepeHue TemnepaTypbl MNPOMbIW/IEHHbIM MAATUHOBbLIM
TEPMOMETPOM COMPOTUBJIEHUS NMYyTEM CPaBHEHWSA COMPOTUBMEHUA TepMOMeTpa C 3Ta/IOHHbIM COMNpoTUBIIe-
HMEM B CXeMe U3MepuUTeNbHOro mocTta. Ecnu usmepeHunio NnognexnT KOHKpeTHas TemnepaTypa, To AN1S 3Toi
Lenun ncnonb3yT O4HOMEPHYI0 MOLeNb n3MepeHus (cM. 9.5.2), a ecnm HeCKONbKUX TemnepaTtyp — TO MHOTO-
MepHylo mogensb (cMm. 9.5.3). B npumepe paccmatpuBaeTcs o6paboTka AaHHbIX B paMKax ykasaHHbIX mogenel
n3MepeHna cnocobomM oLeHuBaHua HeonpegeneHHoctTn no GUM.

9.5.2 i3amepeHune o4HON TemnepaTypbl

9521 Temnepatypy O usmepsatoT cpaBHeHnem conpotusneHns HA(0) TepmomeTpa CONpOTUB/IEHNS C 3Ta-
NOHHbIM conpoTuBNEeHneM Rs nsmeputenbHoro mocta. Ha nHtepsasne temnepatyp ot 0 °C go 30 eC. conpo-
TUB/IEHNE TepMoMeTpa MOXeT 6bITb NPUBANKEHHO ONMCaHO KBaApaTUUHON hyHKLMel ero Temnepartypsl 0]

RQ) - |1 +A0* B0240. (29)

rae 0. A u B— napameTpbl, onpejensieMble npu rpagynposke (kannbposke) Tepmometpa. OueHkn RQA n B
N COOTBETCTBYIOLINE CTaHAAPTHbIE HEONpPeAeNeHHOCTN NpuBeaeHsl B Tabnuue 12, a koadduuymenTsl Koppe-
NAuMn 4NA nap Takux oueHok — B Tabnuue 13.

Tab6nuua 12— OueHkn BXOAHbIX BemynH X = ([0. A, B. R )T 1 cCOOTBETCTBYIOLLME CTAHAAPTHbIE HeonpeaeIeHHOCTH
npu nsmepeHun Temnepatypsl (9.5.2.1. 2.5.2.2 1 9.5.2.3)

MapameTp A0.0m A. 'C’i o.'C 2 8 %o r
OueHka 99.99610  0.0039096 -60-107 99.99947 1,0780057
CraHfapTHas HEOMpPeAENEHHOCTb 0.00050  0.0000027 L1*0 -7 000010 0.0000050
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Tab6nuuya 13— KoadhdhmumeHTbl Koppensumm, COOTBETCTBYHOLLME NapaM OLEHOK BXOAHbIX BENMYUH MPU U3MEPEeHUn
Temnepatypbl (9.5.2.1. 2.5.2.2 1 9.5.2.3)

Q A B
«© 1 -0,155 0.092
A 1 -0.959
B 1
9.52.2 OueHka Be/iMYnHbI RS 1 cooTBeTCTBYOLWAA CTaHAapTHAA HeoNpeaeNeHHOCTb, NoslydyaemMble npu

KanmbpoBke, NpuBefeHbl B Tabnuue 12. Rs He 3aBUCUT OT napameTpoB RO. A» B.
9.5.2.3 TlocpencTBOM M3MeEpPUTENIbHOrO MOCTa ONpeaensaT OTHOWeHWe CONPOTUBAEHNIA

r T (30)
*s
MonyyeHHoe 3HauyeHWe I 1 COOTBETCTBYKLAA CTaHAApTHas HeonpeAeneHHOCTb NpuBeAeHbl B Tabnu-
ue 12. OTHOWeEHME COMPOTMBAEHWI He 3aBUCUT OT napameTtpoB RO. A u B TepmomeTpa COMPOTUBEHUSA 1
3Ta/IOHHOro conpoTueneHnsa Rs. Takum o6pa3om, B Tabnvue 13 cogepxaTcsa BCe HeHyeBble KO3IPPULNEHTbI
Koppensaunumn BXOA4HbIX BENUYUH.
9.5.2.4 Mogenb nsmepeHusa temnepatypbl 0. nonyuyeHHasa ns popmyn (29) n (30). umeet Bug,

(1 + Apg* BB2)RQ- rRs =0. (31)
B 0603HauyeHunsax, NpUHATLIX B HacTosawem ctaHgapte. J1/=5, /n=1, X=(Rqg. A, B. Rs,1J. Y=0wn

h(Y, X) = (1 ¢ /10 + BOASo - rf?s.

NMpumevaHne — Mogenb n3mepeHus, onpegensiemast chopmysnoin (31). MoxeT 6bITb NPeobpasoBaHa K SBHOMY
BUAY NyTEM peLLeHns KBaApaTHOro ypaBHeHUs oTHocuTenbHo 0. OfHako Takoe npeobpa3oBaHve BKIOYaeT B cebs npo-
Lleqypy BblUMTaHUsA 6IM3KMX YKCeN, YTO MOXET NPUBECTU K NOTepe TOYHOCTU BbIYNC/IEHUSA, L. KPOJIe TOro, OHO YCNOXHSET
BblUMC/IEHNE KO3h(PULIMEHTOB YyBCTBUTE/TbHOCTY.

3.5.2.5 OueHky TemnepaTtypbl y = § NoyyatoT Ha OCHOBE MOJIyYEHHOTO OTHOLIEHNS CONPOTUB/IEHUIA T,
noAcTaBsAA faHHble U3 Tabnuubl 12 B ypaBHeHue (31) 1 HaxoAa peleHne 3Toro ypasHeHus. Mickomas oueHka

paBHa 0 = 20,0232 °C.
3.5.2.6 CTaHgapTHY HeonpeaeneHHocTb ny = u(6), COOTBETCTBYHOLLYIO OL,eHKEe Y. BbIUNCAAKT C UCNOSb-

30BaHueM hopmynbl (8) 13 6.3.1.3. CyUyCy = CXUXCxr.BbluncneHve matpuy yyBcTeutenbHoctn Cyun Cano
thopmynam

N 0 2N 3an an N .
cy - 1[i+no+ee2.PAD ad2-r.-Ks
Y IYX [9«0 2N 38 <R or [ ]

C NOJCTAHOBKO/ OLEHOK BXOGHBIX BEMNYMH, NPUBEAEHHBIX B Tabnuue 12. 1 cooTBETCTBYIOWEN OLEHKM
BbIXOZHOW BEMMUYNHLI AaeT

Cy=0,389 Om-"C

Cx =[1.08; 2.00 k 1030m °C; 4.01 Om-°C2;-1.08; -1,00 * 1020M].

OneMeHTbl KoBapuauunoH(«oli MaTpuuibl UX. COOTBETCTBYIOLWEN OLEeHKaM BXOAHbIX BEMINYMH, BbIYNCNAIOT
U3 CTaHfapTHbIX HeonpeaeneHHocTel B Tabnuue 12 n KoadhhmuneHToB Koppensauun B Tabnuue 13. yto gaet
n(6) = 0.0045 &C.

9.5.3 N3mepeHne HeCcKOoIbKUX ToMnopaTyp

9.5.3.1 TepMOMeTp CONPOTUBNEHUSA, 3TA/IOHHOE CONPOTUB/IEHNE N UBMEPUTESbHbIN MOCT, ONUCAaHHbIE B
9.5.2. 1CNONbL3YIT ANA NU3MEPEHNS OTHOLIEHWU A CONPOTUBAEHWN Ty .... 1,0, COOTBETCTBYIOLLUX AECATU Pa3HbIM
Temnepartypam 0 ...... O

9.5.3.2 OueHkn BXoaHbIX BenuunH. RO. A .B h Rs 1 COOTBETCTBYIOLLME CTaHAAPTHbIE HEeoNnpeae/IeHHOCTH
npuseeHbl B Tabnuue 12. a OueHKN rv rl0— s Tabnuue 14. EAMHCTBEHHBIMU HEHYNEBLIMU KO3 DULNEHT

54



roOCT 34100.3.2—2017

Tamy KOppensaunm, COOTBETCTBYOLWMMM NapaM OLEeHOK, MO-NpeXxHeMy ocTaloTCs KO3 MULNEHTbI, NTPUBEAEH-
Hble B Tabnuue 13. Mpegnonaraetcs, YTO OTHOLWEHWUA CONPOTUB/IEHWNI HE3aBUCUMbI MexXay co6oii. laHHoe
npefnosioXeHne MOXHO CUMTaTb CNpaBefMBbLIM, €CNu npeobnajawwnii Bknag B HeonpeaeneHHoCcTb n3Me-
pPeHWsi OTHOLIEHUSI CONMPOTMB/IEHNIA BHOCAT C/yyaliHble athDeKTbI.

Tab6nunuya 14— OueHKM OTHOLEHNS CONPOTMBEHNI 1 COOTBETCTBYIOLLME UM CTaHAAPTHbIE HeonpeaeneHHOCTU Npu
N3MepeHnn Heckosbkux Temnepatyp (9.5.3.2)

MNapametp 1 2 5 ra ‘a
(r.-1)*107 53 150054 300055 450056 600056
n(n,)*107 50 50 50 50 50

MapamveTtp ‘B 7 '8 ‘9 10

780057 900058 1050059 1200060 780057
u(ry*10* 50 50 50 50 50

9.5.3.3 U3 chopmynsl (31) cnegyeT, 4TO CBA3b OTHOWEHUSA CONPOTUBNEHWI I C COOTBETCTBYOWEl TEM-
nepaTtypoii 3agaeTcs ypaBHEHNEM

x+ +Be2a0-ra5=0. /= 1...10. (32)
B o603HaueHnax, NpMHATLIX B HacTosuwem ctaHgapte. N = 14, T = 10. X = (40. A B, 45.r,, .... r10)T,
..... 0,0)Tn
th(Y,X) (1*AO0,uB "R g-rfo
h{Y X)-
h,o(Y,X)

114 4y Be”oj*o —10*s

MpumevyaHne — Mogenb M3MepeHus, onucbiBaemasi hopmysioli (32). MOXeT ObITb NPUBEAEHa K ABHOMY BUIY
(cm. 2.5.2.4).

9.5.3.4 OueHkn y = (6,...... 610)T TemnepaTypbl Y (cM. Tabnuuy 15) nonydyalT NOACTAHOBKON OLLEHOK.

npuMBeAeHHbIX B CTONOLAX C NEPBOro No YeTBepThln Tabamubl 12. a Takke B Tabnuue 14. B ypaBHeHus (32) u
peleHnemM 3TUX YPaBHEHUNA.

Tab6nunya 15— OueHKM BbIXOAHbIX BENNYMH Y 1 COOTBETCTBYHIOLLME CTaH4aPpTHbIE HeonpeaeNeHHOCTN NPy 3MepeHun
Heckonbkux Temnepatyp (9.5.3.4 n 9.5.3.5)
Mapavetp B,.X 2. X

00100 3.8401
0.0018  0.0027

»3-*C «4.X «5,X «& X er. x B8 X QX 'C
OueHka 7.6928

0.0040

11.5410 15.3938 20.0232 23.1131 26.9797 30.8509 20,0232

CraHfapTHas He- 0.0046 0.0047 0.0045 0.0046 0.0060 0.0089 0.0045

onpeneneHHoCTb

Ta6nuuya 16 — KoahdmuneHTbl KoppensLmm, COOTBETCTBYIOLLME Napam OLEHOK BbIXOAHbIX Be/IMUMH Y. Npu n3mepe-
HUK Heckonbkux Temnepartyp (9.5.3.5)

o « 3 *4 5 £6 @ @ 0 «0
- 1 0252 0427 0079 0059 0054 0056 0054 0050  0.054
e2 1 0.815 0800 0755 0580 0312  -0.092 -0.358 0580
o« 1 0902 0838 o691 0.400  -0.057  -0.365  0.691
o 1 0909 0766 0495 0040  -0281  0.766
5 1 0.847 0629 0208  -0.115  0.847
- 1 0841 0549 0264  0.918
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OKOHuaHve Tabnuubl 16

o. @ 7 & & 03] *7 @ @ 0«
07 1 0.812 0.613 0.841
«@ 1 0.909 0.549
@ 1 0.264
*0 1

9.5.3.5 KoBapuaumnoHHyto maTtpuuy Uy, COOTBETCTBYIOLLYIO Y, BbIYUCAAIOT C UCNOb30BaHNEM (DOPMY/b
(8) 13 6.3.1.3, CyUyCy . CXUXCXJ.rge Cy n Cx — maTpuubl YyBCTBUTE/IBHOCTU, Nonyvyaemble n3 matpuy Cy
1 CX B TOYKax OLEHOK BXOAHbIX U BbIXOAHbIX BeNUunH; CY — avaroHanbHaa marpuua pasmepHoctn 10 * 10
C AnaroHanbHbiMu anemeHTamMu RO(A ¢ 60,)...... RQA + 60,0). Cx — maTpuua pasmepHocTu 10 * 14 Buga

Cx = (Cx Y>Cx <Y

rae

1+ ne, f eof -n

1+ 700 + 500 o

maTpuua pasmepHoctn 10 * 4. a Cx<2) — gmaroHanbHas maTtpuua pasmepHocty 10 * 10 co Bcemu gnaroHanb-
HbIMW 3N1leMeHTamMun, paBHbiMU (~RS). KosapuayunoHHyto matpuuy UX BbIYUCAAKT U3 CTaHAaPTHBIX Heonpeae-
NeHHOCTell. NpuBefeHHbIX B cTonbuax 1—4 tabnuybl 12 n B Tabnuuye 13. CtaHgapTHble HeonpeaeneHHoCTH
ONA OUeHOK Temnepartyp, v KoadduumneHTbl kKoppenaymm Ana nap aTUX OLEeHOK, NonyyYeHHble 3 matpuubl Uy,
npvBegeHbl B Tabnuuyax 15 1 16. COOTBETCTBEHHO.

9.5.3.6 PesynbTathl, NpuBeAeHHble B Tabnnue 15 1 Ha pucyHke 22. nokasbiBaloT, Kak cTaHgapTHas He-
onpeaeneHHocTb U(p n3meHseTca BMecTe C oueHkoll 0 TemnepaTypbl 0, HeonpeaeneHHoCTb W3MepeHus
TemnepaTypbl MMHUManbHa B6/M3M HYNA U pe3Ko Bo3pacTaeT Npu Temnepartypax Bbiwe 25 °c. 3TOT aphekT
06yC/I0BNIEH TEM. YTO rpagyMpoBKa TepMOMeTpa CONPOTUBAEHNA Oblsia BbIMO/THEHA MPU ONOPHbIX 3HAYEHUAX
Temnepatypbl 0. 15, 20 n 25 °C, npuyem Temnepatypa 0 °C cosgaBanacb nNpu NoMowu feasaHON BaHHbI, B
YyCNOBUSAX KOTOPOI CTaHfapTHasi HeonpefesieHHOCTb Gblnia B TP pa3a MeHblueid, 4eM B YC/I0BUAX MaCNAHOMN
BaHHbl, UICNO/Ib3YeMOli Npu rpagyupoBKe Ha Tpex APYr1X OMOPHbIX 3HAYEHUSX.

MpumeuvaHne — OTPE3KU NPSAMbIX IMHUIA, COEAUHSIOLMX TOUKM HA PUCYHKaX 22 1 23. UCNOMb30BaHbI B LENSIX
60/bLUelt HarNA[HOCTW.

9.5.3.7 Ha pucyHke 23 rpaduk, NOCTPOEHHbIA NoAgaHHbIM NocnefHero ctonbua tabnuubl 16. nokasbl-
BaeT, Kak n3MmeHseTcsa KoahuunMeHT Koppenaymm, cOOTBETCTBYOWMNIA nape oueHoK G 1 OJOTeMﬂepaTyp no
Llenbcuio 0, n 0,0 = 20 CC B 3aBUCMMOCTM OTN.y = 1...... 9. KoathdpmumneHT Koppensaymm nmeet MakCMmMym npwu
0; = 06u pocturaeT Hyns, korga abconTHas pasHocTb [0, - 010 ctaHoBMTCA 60MbLWOI. MNMpUMep AEMOHCTPU-
pyeT. 4TO Be/INYNHbLI, U3MepsieMble OHUM N TEM Xe CPefCTBOM W3MEpPEHUA, MOTYT UMETb BbICOKYIO CTeNeHb
Koppenayuu.
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PucyHok 22 — CtaHgapTHas HeonpegeneHHocTb - cooTBeTcTBytOLWan oueHke B-temnepatypbl ©(9.5.3.6)

PucyHok 23 — Koadhh1LmeHT KoppensiLmm, COOTBETCTBYIOLLWIA Nape OLeHOKO © §10Terv|nepaTyp ©wn @,0: 20 °C
(9.5.3.7)
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MpunoxexHne A
(cnpaBoyHOE)

Mpon3BOLHbIE MHOTOMEPHbIX (PYHKLWI N3MEpPeHUs C KOMMNIEKCHBIMU BeUYNHAMU

A.1 B HacTosiLLeM NpUIoKeHU paccmaTpusaeTcs KOMMaKTHbII aJ/TTOPUTM BbIYNCNIEHNA HaCTHbIX NPON3BOAHbIX Nep-
BOro nopsagka t*)yHKLI,I/WI n3mepeHns fB MHOFOMepHOVI Moaenn nsmepeHua ¢ KomnaekCHbIMU BemMYnHammn

y=T

roe

="'l wrt
X,0603Ha4aeT koMnnekcHyt BenununHy XIR +iX, t, XIR n X,(— aeicTBUTE bHbIE BENTUYMHDI, & r2=—1. AHanormuHble
npeacTasneHns cnpasefmBbl AN KOMNNEKCHbIX BeuUuH Y. v fr
A.2 TMycTb Ux 0603Ha4aeT koBapuaLMoHHy0 Matpuly pasmepHocTn 2N * 2N. cOOTBETCTBYHOLLYIO OLeHke X Benu-
ynHbl X. UX nmeeT Bug

1/(x,,x,) U (x,xN)
U’ =
U{xN,x,) U[xN,xN)

roe

nxw .x;51) « fx> *m*)})

n(a.-*,a)
KOBapuauvoHHasa MaTpuua pasMepHoOCTM 2 * 2. COOTBETCTBYHOLLAA OLEHKaM X, U X, KOMMIEKCHbIX BeNnYMH X, 1 X; cooT-
BETCTBEHHO.

A.3 KoBapuaunoHHas marpuua
wywyn - ti(y,ym

Y(YT1.¥Y1> - N(YT-YT).
pasmepHocTu 2m * 2t. roe

“(YIa-Yia) nYIa-Yl|)

U(y,y,) =
nly,y,a) un{yun-y)*
COOTBETCTBYHLLLAS OLIEHKe
y=Kx)
Be/IMYMHBI Y. onpegensieTcsi 0606LLeHHbIM 3aKOHOM TpaHChOPMUPOBaHKS HeonpeeneHHocTel
Uy =C xUxCx\ (A1)

A.4 CXx— maTpuLa 4yBCTBUTE/IbHOCTN pasMepHoCT 2 T * 2N. nosyyaemas BblH/CIEHNEM

®H "m c\m
Crn m' N

B TOuKe X = X. rae C-,— MaTpuLia pasmepHocTn 2* 2 4aCTHbIX NPOM3BOAHBIX NEPBOTO NOPS/AKA AENCTBUTENLHLIX 1 MHU-
MbIX YacTeii fj. COOTBETCTBYIOLWX AEWCTBUTENBHOW N MHUMOI YacTam X:
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e Mg
prka X

senmantbl 0=
pasmepHocT 2 *2 Buga (14):

-4 |
<*r
Torpa Cj, MOXHO NpeAcTaBuTb Kak
* s
- *IN |

[aHHoe npefcTaBfieHne sIBASETCA OCHOBOW A5 pacyeToB YacCTHbIX NPOM3BOAHbLIX NEPBOro Nopsiaka KOMMIEKCHbIX
BenunyvH fjno X;
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Mpunoxexve B
(cnpaBoyHOE)

BbluncneHne Koa PULUUEHTOB YYBCTBUTE/IbHOCTM M KOBApMaLMOHHbBIX MaTpUL,
AN MHOTOMEpPHbIX Mogenei

B.1 Ecnu nsmeputenbHas 3afada MoOXeT ObITb BbIpaokeHa B TepPMUHAX IMHEVHON anrebpbl (13). TO BblUMCAUTENBHO
YCTONUMBBI a/ITOPUTM OnpeaeneHns matpubl Ur siBAsioLelics pelleHnem ypaBHeHNs (8). COCTOUT B C/lieflytoLLem:

a) ana matpuubl UX BbINOMHAKOT pasnoxeHne Xoneukoto. RX RX= Ux. B pe3ynbTarte Yero nosyyarT matpuuy Rx:

b) matpuuy Cx npeAcTaBnsoT B Buae npoussedeHns Cx = Ox Wk rge Ox — opToroHasibHas matpuua, a Wx —
BEPXHAS TpeyrosibHas MaTpmua;

¢) matpuuy Cy npeAcTaBnsioT B Buge npoussegerns Cy = Ly Wy. rae Ly — HWkHAS TpeyronbHas, a Wy — BepxHss
TpeyrosibHasi MaTpuLbl;

d) pewatoT maTpnyHoe ypaBHeHne W JIMt = /oTHOCMTENbHO At,;

€) pelalT MaTpuuHoe ypaBHeHve Ly[M2 = M. oTHocutenbHo M2.

f) BblumcnsT matpuuy Afj= Q jM

g) BbluMcNaOT MaTpuuy K = Wx A4,

h) BbluncnsoT matpugy M = RXK:

i) matpuly M npuBoOAAT K TpeyrosbHOMy Bugy R,

j) BblumcnsT Uy= RIR

B.2 Yka3aHHas npouesypa MoxXeT 6bITb NpoBepeHa MeToAamMun afieMeHTapHOl MaTpuuHoi anre6pbl (cMm. [7]).
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Mpunoxexne C
(cnpaBoyHoe)

Mpeo6pasoBaHue cucTeMbl KOopauHAT

C.1 O6wme nonoxeHuns

B HacTosALLEeM NPUIOKEHNN PACCMaTPUBAOTCS HEKOTOPbIE acnekTbl 3afa4n npeobpasoBaHns CUCTEMbI KOOpAvHaT
(cm. 9.3). B pasgene C.2 npuBefeH aHaMTUYECKMiA BbIBOA COBMECTHON NIOTHOCTW pacnpeAenenns ana Y B cayvas, Kor-
fa X. onucbiBaeTcs HopmasibHbIM pacnpegenennem N(X,, ud. a X2 — HOpMaslbHbIM pacnpefesieHnem 1 Npu 3Tom X1 v
X2 B3aUMHO HE3aBUCUMbI.

C.2 AHanuTnyeckoe pelueHve ana ocoboro cnyyas

C.2.1 MNpeanonoxum, 4To X UMeeT NJIOTHOCTL pacnpeaeneHms nE=f ’'<tj) — B3aMMHO-0AHO3HAYHOE MPe06-
pasoBaHue 3HaueHuin = (T/......4 )T BeNnumHbl Y B 3Ha4YeHna £= ... BenuuuHbl X. Torga (19. ctpanuua 35] Y
MMeeT NI0THOCTb pacnpefeneHns

g»(i\) = 9x(f-, (H))idet(J)|. (Cy
roe det(J) — geTepMuHaHT MaTpuLbl Akobu J,
dtifl

paccmaTpuBaeMblii kak yHKUMA L. Mpeanonaraetcs, 4to det(J) HArQe He paBeH Hyto UM 6ECKOHEYHOCTH.

MpumevyaHune 1— dopmyny (C.1) nHorga HasbiBatoT DOPMYSION 3aMeHbI NepeMeHHbIX.

MpumevyaHune 2— B cnyyae ogHOMEPHOI BennuuHbl (N = 1) npeobpasoBaHue nepemMeHHbix N = FAf)- [AR
f{.) — auddepeHypyemas 1 MOHOTOHHaA OyHKLUMS, AaeT CneayroLyto N0THOCTL pacnpeaenenus ana vy (21. ctpaHnupl
57—61J:

C.2.2 Ans 3apaym nNpeobpasoBaHusi CUCTEMbI KOOPAMHAT, PacCMOTPEHHOW B 9.3. X = (X,. X2)T CO 3HAYEHUSAMMN
= (4;, )L Y=(4A B)T co3HaveHnaMmn Ly = (nv N2)T n

=n, COST)2, =n, sin n2.

Takvm 06pasom.

det(J) = n,-

13 aToro cneayer, uto npu Ty, >0

V.M My 'h) =Zr1T exp
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C.2.4 MapruHasibHoe pacnpegeneHue ans Y, = R nveet sug
c2r,6 =} Y,.y,(n,.NM2)<»N2=-"-xp|*1]|/a] "~ . <C2)

rae
ﬂ-A+4

a lg— MoanduumpoBaHHas chyHKLMs Beccensi Nepsoro poaa Hy/eBsoro nopsaka.

MpumeuyaHue 1— lNoydeHHOe pacnpeaeneHne NPeACcTaBseT coboli pacnpeaesneHne Paiica c napameTpamu

Y, "nx
MpumevaHune 2—Ecmm y]. = 0. To ;aHHOE pacnpegerneHvie SBMSIETCS pacnpeeneHnem Panes ¢ napameTpom u,.

MpumeuyaHune 3— Ecimux= 1. ToAaHHOE pacnpenesieHne npescTasnseT coboii HeueHTpanbHoe pacnpeje-
NeHne XU-KBagpar ¢ ABYMsl CTeNeHsiMI CBOGOAb! 1 NapaMeTpoM HELLEHTPasIbHOCTY y\.

C.2.5 MapruHasnbHoe pacnpegeneHue ans Y2= 0 umeert BUA,

oy} (M) =1 AT (b M3)dm = expl- i1 </ntexp(e2)erfe(-r)] (C3)
rae
X, COS  "mx2sin
A,

erfc(z)=1- - Z—T'exp(-fZ'ld/ —

[ONoSHNTENbHAaA (PYHKUMSA OLUMOOK.
C.2.6 Ecnu, Kpome TOro, BbIMO/IHEHO YC/I0BUE X, = X2= 0. Torga

n. cnefosartesibHo. Y, 1 Y2 B3aUMHO HE3aBUCUMbIE BEMUMHbI C MapruHasibHbIM pacnpegeseHmem Panea ¢ napameTpom
~xanay,.

1 MaprmHasibHbIM PABHOMEPHbLIM pacnpejesieHneM Ha UHTepBasie OT -5 40 5 4ns Y2,

C.3 MNpumeHeHne cnocoba oLeHnBaHusa HeonpeaeneHHocTn no GUM
C.3.1 Ans 3agaum npeobpasoBaHusi CUCTEMbI KOOPAVHAT, PACCMOTPEHHOI B 9.3. MOAENb U3MEPEHUS TNIOXKET BbITb
3anucaHa Kak ABymepHas Moaenb
Y, =/, (Xt.X2)=J x fT xf. y2=/2AXV ~ =arclarHX 7).

npv 3ToM nogpasymesaeTcs, 4to ¥, r Oun-a < Y2£ n. BxofHble BEeNUYNHbI x1u X2 umetor OLIEHKMN X, U X2. COOTBETCTBY-
lowme cTaH4apTHble HeonpeaeneHHocTy n(x,) n n(x2) n kosapuaumo n(x,. x2).
C.3.2 113 6.2.1.2 cnepyeT, YTO OLEHKN BEIMYUH Y, U YZNMET BUf

N=if*?2 . x2 . Yr= arctan(x2x,).
C.3.3 MaTpuy 4yBCTBUTENLHOCTU CX pasMepHOCT 2 * 2 NoJyyatoT, BbIYNC/IASA
n, 9t
nX, BX2 te +x*
-X2
F)X, M 2\ xy +X2
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B Touke X, = Xy X2 = x2. Takum o6pasom, npu ycsiiosun y, = m/xf+xf >0 nonyvaem
X, x2
cosy2 siny2 ]
~@&ny2)ly- <cosy)ly,j
x2+x2  xf+x2

C.3.4 N3 6.2.1.3 cnepyer, 4To

u =| un2(y) ei(y..y2)
©olo(y2y) 1/(y2)
SAIBNISIETCS KOBApPUALMOHHOWN MaTpuLeid, COOTBETCTBYIOLEN oueHKaM Y = (Y,. y2)T,Cc uy2.y,) =il/(y,. y2) n

n2(y1)= W2 (x, (cosly2 +u2 (x2)sin2y2+ 2y (x,.x2)cosy25iny2.

“(Ynys)=u1 bl - (xi))<s'nyzcosY 3)/" + u(x,.x2)(cosZy2— sinZyZ},El, .

ul(y2)= ' 23)(s'n2yDiy? + wlxD(cos 2y I, 2-2 (11x..x D(cosy2siny2|ly 2.

C-3.5 B pamkax crnocoba oueH1BaHusa HeonpeaeneHHocTM no GUM Y npunucbIBaioT ABYMEPHOE HOpMaslbHOe pac-
npeaenenne N(y. Uy), no KoTopoMmy MOryT 6bITb MOCTPOEHbI 06n1acTy oxsarta 41s Y npu 3a4aHHoli BEPOSITHOCTM oxBaTa
p(cm. 6.5).

C.3.6 Paccmotpum cnyuait, korga u(x,) = u(x2) = uxu u(xv x2) =0 (cm. C.2.3). Torga

«ly,)=ul "y,.y2)=o0. "AYrnr'y?

C Y, xapakTepudyemMbIM ABYMEPHbIM HOPMasibHbIM pacnpegerneHvem, kak B C.3.5. T. e. B aToM criyyae Y, n Y2 ssnsorcs
He3aBMCUMbIMY BENIVUYMHAMU, 1 ABYMEPHOE HOpMasibHOe pacnpejeneHve ana Y, n YZpacna,qaeTc;l Ha [1Ba OJHOMEPHbIX
pacnpegenenus. N(yl, u2<yt)) 1 N(y2. 12" ) ) cooTBETCTBEHHO.

MpumeyaHune — Hanpotue, Npu aHaMTUYECKoM pelleHnn (cM. C.2) B criyyae, Korga Y He xapaktepusyercs
ABYMEpPHbIM pacnpegeneHnem laycca, BbIMOSIHEHUS yCoBUiA M(X,) = 1(X2) 1 n(X,. x2) = 0 HeZOCTaTOYHO A5 He3aBUCKMO-
ctn Yln ¥2. Uto6sl BbIXOZHble BE/TMYMHBI GblNY HE3aBUCUMbI, HEO6X0AMMO Takxke, 4To6bl X1 =xZ=0 (cm. C.2.0).
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C*

c
Cort(/1,; X)
Cov(X> X)
del(J)

BA

E(X)

ATn

t

1

G

ap>
9I9X &
9&)
34)
9y(H)

P

Ka

Mpunoxexvne D
(cnpaBoyHOE)

OCHOBHble 0603Ha4YeHuNs

mMartpula 4yBCTBUTENNLHOCTM pa3sMepHoCcT T * N. cBA3aHHas € X
mMaTtpula 4yBCTBUTENILHOCTM PasMepHOCTV T * T. CBA3aHHas C y
uesioe AecATUYHOE YNUC/IOo C 3HaKamu

KOPPensums ciyyainHbix nepeMeHHbIX Xjun X,

KOBapuaLys CyyaiHbIX NepeMeHHbIX X 1 Xm

onpegenutesns AKobu

maTemaTtyeckoe OXuaaHue cayyaiHoi nepemeHHoi X)
maTemaTt/yeckoe OXuaaHue cayyaiHoi nepemeHHomn X
pacnpefeneHve duepa c T U 1- T CTeNeHAMU CBO6O/b!
oflHOMepHast YHKUMA U3MEPEHUS, 3aBUCALLAA OT BXOAHbIX BE/IMYMH X
MHOromepHas YHKLMUA U3MEPEHUS, 3aBUCALLAA OT BXOAHbIX BENNUNH X

[OVCKpeTHOe npeAacTaBneHve yHkuuy pacnpegenenns Gy(n) BbIXOAHOW BeNMUMHbI Y. NOoslyYeHHoe me
Toaom MoHTe-Kaprio

dhyHKLWS pacnpeeneHus nepeMeHHoR %ans BXoAHON BENNYMHBI X

N0THOCTb pacnpejeneHns NepeMeHHo £yansa BXOAHOW BeMNUmnHbI X

NI0THOCTb COBMECTHOTO pacnpefeneHus nepemMeHHoli £ 115 BXOAHON BeMUMHBI X
hyHKUMS pacnpegenieHns nepeMeHHo n [11s BbIXOAHOW BeNNYMHbI Y

NNOTHOCTb pacnpeAenieHVsi NepeMeHHON N 4151 BbIXOAHON BeNYMHbL Y

OAHOMEpHaA Mopfeslb U3MepPeHUs, BblpaXarwuwasd COOTHOLLEeHnE Mexay BbIXO,qHOVI BE/IMYMHON Y 1
BXO[HbIMM BeNMYMHaMm X. OT KOTOpPbIX 3aBucuUT Y

MHOromepHasa Mofe/lb U3MepeHUa, Bblpakakllad COOTHOLUeHuEe MexXay BbIXO,D,HOI7I BENNUMHON Y 1
BXOAHbIMW BE/IMYMHAMU X. OT KOTOPbIX 3aBUCUT Y

MHUMas eauHULA. Y=-1
MaTpuua Akobu

KO3thhUUMEHT oxBaTa ANs 061acTU oxeaTta B (DOPME 3/IUNCOMAA, COOTBETCTBYIOLMIA BEPOSITHOCTY
oxsara p

Ko3athchuLMeHT oxBaTta Ana obnactv oxsara B hopme napasinenenvnesa, COoTBETCTBYHOLLMI BEPOSTHOCTM
oxsata q

HWKHSIS! TpeyrofibHas MaTpuua

Lesioe Yncno B npepacrasneHnn ¢ * 10 4YMCNOBOro 3Ha4YeHusa, rae ¢ — uesioe gecATu4yHoe 4ucsno c ndg
3HakamMmu

YNCNO BbIXOAHbIX BEIMYMH Y,.... Ym

4yncno ucnbiTaHuii Metoga MoHTe-Kapio

MaTpuua cyMM KBaapartoB 1 NponssegeHuni

UYNCO BXOAHbIX BENNUYNH X1.... Xbi

CTaHAapTHOE HopMasibHOoe pacnpeaeneHue

HOpMasibHOe pacnpejesieHve ¢ napameTpamu U 02

MHOrOMepHOe HOpMa/lbHOE pacnpefenieHve ¢ napametpamu L, n V

4ncno HabMoAeHu

KO/IMYECTBO 3HavaLmX Lmip uicna, paccMaTprBaembiX Kak OCTOBEPHbIE

BEPOATHOCTb COObLITUSA Z



Ry

fx

R(0.1)
R(a, b)
fa, *)

f>.9)

Up
Ux

UfiKx)
fa)

far X)
fa)
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BEPOATHOCTL OXBaTa

m-MepHast o61acTb oxsata ana Y

KOppensuvoHHan maTpula pasmepHoCcTU T * T A/19 OLEeHKN Y
CTaHAapTHOe paBHOMepHOe pacnpefenieHrie Ha UHTepease [O. 1]
paBHOMepHoOe pacnpejenieHre Ha nHTepsasne [a .b

KO3(PPULIMEHT KOPPENALMN OLIEHOX X, U X, BXOAHbIX BEIMUNH X-1n X/
OLleHKa CTaHJapTHOro OTK/IOHEHUS M0 J1 HABMIOAEHUAM X, ..... X,

CTaHAapTHOE OTK/IOHEHWE A1 CPEAHEro I 3HaYeHuit 2<l) ...... B afanTMBHOI npoueaype MeToda
MoHTe-Kapno, rae » MOXeT 03HauyaTb OLEHKY Y. BbIXOAHOW BeNUUMHbI Y, CTaHAapTHYK HeonpeaeseH-
HOCTb U(Yy) OLEHKM Y, MakcyMasibHoe COBCTBEHHOE 3HaYeHMWe /.Tak KOPPensiuyMoHHOW MaTpulbl Ry nm
KoadpchuumeHT oxBarta kaobnacti oxsata Ana Y

BEPXHWI nHAeKE, 0603HaYatoLLMiAi TPAHCNOHNPOBaHNE MaTpULLbI

MHOroMepHoe /-pacnpefeneHne ¢ napameTpamu L, 1 S 1 v cTeneHsaMmn cBo6ogpl

paclumpeHHas HeonpeaenieHHOCTb, COOTBETCTBYHOLLAA BEPOATHOCTY OXBaTa p
KOBapuaLyoHHaa MaTpuua A1 OLEHOK X BXOAHON BEMUUMHBI X

KOBapuaLyoHHaa MaTpuua 418 OLEHOK Y BXOAHO! BeNNYnHbl Y

CTaHAapTHas HeonpeaeeHHOCTb OLLeHKN X BXOAHOW BENYMHbI X

CTaHAapTHas HeonpeaeneHHOCTb OLEHKU X- BXOAHON BENNUMHBI X,

KoBapuaLys OLEHOK X, 1 Xt BXOAHbIX BEMUMH X, 1 X-

BekTop (o(xt)..... CTaHAapTHbIX HeonpeaeneHHOCTen A5 OLEHOK X BXOAHOW BENNYMHBI X
avcnepcus cnyvaliHoli nepemMeHHon X m

KoBapuaumoHHaa matpuua

KOBapuaLumoHHaa MaTpuua cnyyaiiHol nepeMeHHon X

bsl BXO[HAas BE/MYMHA, paccmaTprBaeMas kak ciyvaliHas nepemeHHas

BeKTOp (/15 .... XN)J BXOAHbIX BENMNUMH

cpefHee apuchmeTnyeckoe n HabAEHN X, .... Xa

oLieHKa (MaTeMaTnyeckoe OXugaHue) BesIMUnHbl X, Uin i-e HabnogeHne B cepun HabmogeHui
oueHka (maremaTtnyeckoe oxungaHuve) (X, .... XmT BeMYmHbl X

r/i 3NeMeHT BbIGOPKM CyyaitHbIX 3HAYeHMI, NOMyYeHHbIX NpyU peanmsauun metoga MoHTe-Kapso, 13
NIOTHOCTM pacnpenenexus ans X,

r-ii BEKTOp, cofepXallnii an1eMeHTbl x17.... XNr. noslydyeHHble 13 N MA0THOCTel pacnpegeneHuns ans
BXOAHbIX BENNUMH X,,..., XN UM 13 COBMECTHOI NIOTHOCTY pacnpeaeneHns Ans BenymHbl X

/-9 BbIXOAHAA BENNUMHA, paccMaTpuBaemas kak cilyyaiiHas nepemeHHas

BeKTOP (Y,.... YT )T BbIXOAHbIX BE/IMUYMH, paccMaTpuBaeMblX Kak c/yyaiiHble nepeMeHHble
oLeHKa (MaTemarnyeckoe OXuaaHue) BeNNymHbI

oLieHKa (MaTtemarnyeckoe oxugaduve) (y,....yT )T BeNYUHbI Y

oLeHKa BeNMuUMHbl Y. NoslydyeHHas kak BblGOpoyHoe cpepHee M 3HaueHuii BbIXOAHOW BENWYWHBLI YT B
pesynbTare peasmsauun Metoga MoHTe-Kapno

r-e 3HaueHve OyHKUMU namepeHmus Lixr)
TpaHCOPMUPOBAHHOE 3HAYEHMeE Y,

h-e 3HaueHVe BeNMuMHbI Z B afanTuBHOI npoueaype MeToaa MoHTe-Kapo, rae CMOXeT 03HauaThb OLEHXY
Y, BbIXOHOV BEMMUMHBbI YMHCTaHAAPTHYI0 HEONPEAENEHHOCTb U(y-) OLEHKU Y MaKCUMaslbHOe COBCTBEH-
Hoe 3HaueHune N[IVX KoppensaLmMoHHONM MaTpULbl RV U Ko3thMLMEHT oxBaTa KL 061acTv oxeata gna Y

3HavyeHne BepOoATHOCTU

ramma-tyHKLMS nepemeHHol

TOYHOCTb BbI4YUC/NEHNA YMCMOBOrO 3Ha4YeHUA
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Kp
K9
ex

nepemMeHHasi, OnNMcbIBaKOLLAsA BO3MOXHbIE 3HAYEHUSI BbIXOAHOW BEINYUHBLI Y

TOYHOCTb BbIYMCNIEHNS KO3h(MLIMEHTA OXBaTa KpA/si 06/1acTi oxBaTta B hopMe annmnconsa
TOYHOCTb BbluMCEeHUs koadhdmumeHTa oxBarta Kaa1sa 06nacTi oxsara B popme napannenenvnesa
HanbosbLUee CO6CTBEHHOE 3HAUYEHVE KOPPEALVOHHON MaTpuLbl

HavMeHbLLee CO6CTBEHHOE 3HAaYEHVE KOPPENALMOHHOW MaTpULbI

MaTeMaTn4eckoe OXugaHvie ciyyaiiHoli nepemMeHHol, XxapakTeprn3yemoli NI0THOCTbLIO pacnpeAeneHns

mMaTeMaT1yeckoe OXMAaHWe BEKTOPHOM CyyaiiHoi NepeMeHHol, XapakTepu3yemoii NI0THOCTbI0 COB-
MECTHOrO pacnpejeneHus

4yncno cTeneHei cBo6oab! /-pacnpefeneHns nnn pacnpeaesneHns Xu-kBagpar;

yncno achdeKTUBHBIX CTENEHEN CBO6OAbI, COOTBETCTBYHLLMX CTaHAAPTHO HeonpeaeneHHocTn o(y)
nepeMeHHasi, OnuCbIBatoLLasi BO3MOXHbIE 3HAUYEHUST BXOAHO BE/IMUUHBI X,

nepemMeHHas (£,.... ONUCbIBatOLLAs BO3MOXHbIE 3HAYEHSI BXOAHON BENMUMHBI X

TOUYHOCTb BbIYUC/IEHVSI HANGO/bLIETO COBCTBEHHOTO 3HAYeHNst X KOPPENsALMOHHOWM MaTpuLpl
CTaHAapTHOE OTK/IOHEHWE ClydaliHO NepeMeHHOl, xapakTepuayemoii pacnpeaenieHmeM BeposiTHocTel

avcnepcus (kBagpart CTaHAapTHOro OTK/IOHEHUST) ClyYaiiHoli NepeMeHHON, xapakTepu3yemoii pacnpese-
NleHneM BeposiTHOCTEN

KOBapuaLmMoHHas MaTpuyLa CyyaiiHoii BEKTOPHOI NepemMeHHoM, xapakTepusyemasi COBMECTHLIM pacnpe-
[eNleHneM BEpOSITHOCTU

pacnpejeneHne xv-kBagpar C v cTeneHsIM1 CBo60b!
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MpunoxeHne A
(cnpaBo4HOe)

CBefleHna 0 COOTBETCTBUN CCbIJTIOYHbIX MEXAYHapO4HbiX JOKYMEHTOB
MeXrocyfapcTBEHHbIM cTaHgapTam

Ta6nuya JA1L

O603Ha4eHME CCbITOHHOTO MEXyHa- CreneHb coOT- O603Ha4eHMe 1 HaMMEHOBaHYVIE COOTBETCTBYHOLLIETO
POAHOro OKyMeHTa BETCTBIN MEXTOCYJaPCTBEHHOIO CTaHdapTa
JCGM 100:2008 HoT FOCT 34100.3—2017 BHeonpefeneHHOCTb U3MepeHus.
Yactb 3. PyKOoBOACTBO MO BbIPaXXEHWIO HeomnpeaeeHHoCTH
n3mepeHnsa»
JCGM 101:2008 oT FOCT 54500.3.1—2011 «HeonpefeneHHOCTb W3MepPeHUs.

YacTb 3. PYKOBOACTBO MO BbIPAKEHUIO HEoNpeaeieHHoCT
usmepeHus. [onosnHeHve 1. TpaHcdhopMupoBaHue pacrnpe-
[eneHuii c ucnosb3oBaHnem metoga MoHTe-Kapo»

JCGM 104:2009 HOT FOCT 34100.1—2017 «HeonpeneneHHOCTb W3MepeHus.
Yactb 1. BBegeHve B pyKoBOACTBa MO HeoMnpeaenieHHoCTH
nN3MepeHns»

JCGM 200:2008 — .

* COOTBETCTBYHOLLMIA MEXIOCYAAPCTBEHHbIN CTaHAapT OTCYTCTBYET. [10 ero NpuHATUA PeKOMeHAYeTCA UCMOoNb30BaTb
nepeBof, Ha PYCCKuii 3bIK AAHHOTO MEXAYHapOAHOro OKYMEHTa.

MpumeuyaHune — B HacToAWeN TabnmLe UCNONb30BAHO CReytoLlee YCI0BHOe 0603HaYeHe CTeNeHn CooT-
BETCTBUSA CTaHAAPTOB:

- FOT — nAEHTUYHbBIV cTaHaapT.

67



FOCT 34100.3.2—2017

Mpunoxexve b
(cnpaBouyHoe)

[ononHNTeNbHble 3aMeYaHnsa K MeXrocygapCcTBEHHbIM CTaHAapTam, BBOAALWUM
MeXAyHapoHble pykoBOoACTBa B 06/1acTV HeonpeAeeHHOCTN N3MepeHus

[B.1 O6ume 3aMeyaHnsa K Cepun MexrocyaapcTBeHHbix ctaHgapToB FOCT ISO/IEC Guide 98

AB. 1.1 Cepusa mexrocygapcteeHHbix cTaHgapToB FOCT ISO/IEC Guide 98 BBOAMT fOKYMEHTbI, paspabaTtbiBaemble
pa6oueli rpynnoii JCGM/WG 1 «Pa6oyas rpynna no BblpaykeHUO HeonpeaeeHHOCTN N3MepPeHns», BXOAALLEN B cocTaB
06beguHeHHoro kommteTa JCGM «O6beJHEHHBIN KOMUTET MO PYKOBOACTBAM B METPOJIOTMM» NPy MexayHapogHom 6topo
Mep v BecoB (cM. «[peaucnosre K MexayHapoaHoMy AokymeHTy ISO/IEC Guide 98.1:2009» HacTosLLEro cTaHaapTa).

[B. 1.2 [lokyMeHTbl, paspabatbiBaeMble JCGM/WG 1. ycTaHaBMBAKT 06N eanHO06Pa3HbIA NOAX0L K OLEeHKe
TOYHOCTU M3MEPEHUIA Yepes3 KOHLIENLMIO HeonpeaeieHHOCT U3MEpPEHUA 1 BKIIOUalOT B Cebs Kak MeTo/bl BbIYMC/IEHNS
Heonpe/e/IeHHOCTN N3MEPEHNs B PasHbIX U3MEPUTESIbHBIX 3afaqax, Tak v yYeT HeonpeaeeHHOCTU U3MepPeHns npu npu-
MEHEHWUWN pe3yNbTaToB U3MEPeHUs..

[B. 1.3 KoHuenuua Heornpee/ieHHOCTU n3MepeHnsa paspaboTaHa [/1f BblpaKeHUs KavecTsa pesysnbTara usmepe-
HUA B3aMeH KOHLLENLyM NorpeLuHocTel n3MepeHuii ¢ Lebio NpuaaHns MeToan4eckol KOPPEeKTHOCTU UCMOMb3yeMbIM Te-
OPETVKO-BEPOATHOCTHLIM MOAE/ISAM.

B koHUenuum norpeliHocTeil namepeHuii pesynbtar u3MepeHust NpeAcTasnsaloT B BUAE CYMMbl UCTUHHOMO 3Haue-
HUSA 1 MOTPELLHOCTM, KOTOpasi, B CBOI O4epefp, SB/ISIETCA CyMMOIA CCTEMAaTUYECKO U cryyaiiHoii cocTasnswowyx. Mpu
3TOM /151 OLEHKWN TOYHOCTU U3MEPEHUS 06bIYHO UCNOSL3YIOT OAMH U3 ABYX CNOCO6O0B: KOHCEPBATVBHbIN (OLeHKa CBEpXY)
1 TEOPEeTNKO-BEPOSATHOCTHBIA. BbIGOp TOro unm MHOro cnocoba OLEeHNBaHUSA OnNpeaensieTCsl KOHKPETHON N3MepUTeTbHOM
3agaueil 1 fanbHellnM UCronb30oBaHeM pesynbTarta usmepeHus. Kaxablii U3 3TUX NogxoAoB MMeeT OrpaHuyeHus B
npUMEeHeHuN.

[B6.1.4 Mpwn KoHCcepBaTUBHOM CMOCO6E OLEHVNBAHWSA rPaHuLLbl CyMMapHOV NOrpeLLHOCT onpeaensioTcs apudmeTu-
UECK!M CyMMUPOBAHMEM rPaHuL, ee COCTaBSIOWMX. [NaBHbIi HeA0CTaTOK KOHCEpPBATUBHOIO CMOCO6a — C/INLIKOM LUMPO-
Kne rpaHuLibl CyMMapHO NOrpeLuHocTy, 0COH6EeHHO B Crlyyae 60/1bLIOro YMCna CoCcTaBNAoLWMX. KOHCepBaTVBHbIN NOAXOA,
MOXET HaiiTV NPYMEHeHNe B N3MepUTebHbIX 3aJaqax, rae Heo6xoarMo 06ecneunTb HaxoXAeHNe NCTUHHOTO 3Ha4YeHUs
13MepseMoii BENIMUMHBI B YCTAHOB/IEHHbIX FPaHMLIaX HaBepHsika.

[b. 1.5 Mpn TeopeTnko-BEPOATHOCTHOM NOAXOAE A/ ONMUCaHUA pesyrnbTata U3MepeHns UCMob3yeTcs ciyvaiiHas
nepemMeHHas, MatemaTuyeckoe OXuaaHue KoTopoi coBnagaeT ¢ UCTUHHLIM 3HAUYEHNEM U3MEPSEMOli BENNYNHBI UK CMe-
LLIeHO OTHOCUTESIbHO HEro Ha BE/TMYMHY CUCTEMATUYECKON NorpeLHocTy. 3T0 jaeT BO3MOXHOCTb B YC/IOBUAX OFpaHnyeH-
HOro Yncnia NOBTOPHbIX HABMIOAEHUI U3MEPAEMOl BENTMUMHBI CTPOUTDL AJ151 HEe TOUEUHbIE U MHTEPBasIbHbIE OLIEHKN.

B Teopuu norpeLuHocTel NCnosib30BaHa YacToTHas MHTEPNpeTaLns BEpOATHOCTY, Ha6/TI0AEHNS paccMaTprBaloTCs
Kak Bbl6OpKa U3 3afjaHHOM reHepasibHOl COBOKYMHOCTYU, OLIEHKN U3MEPSAEMOl BENMUMHBI N XapakTepUCTMK NOrPeLLHOCTM
ABMIAIOTCA CTATUCTUKaMK. B kauecTBe MHTEPBa/IbHOI OLIEHKWN UCMO/Mb3yeTCA NOCTPOEHHbI Ha OCHOBE CTATUCTUK JOBEPU-
Te/bHbI UHTEPB&AJ1, COOTBETCTBYIOLLMIA 3aaHHOI [JOBEpUTE/IbHOI BEPOSATHOCTU.

[NaBHbIM OrpaHnyYeHneM UCMOosb30BaHWUSA YacTOTHOTO MOAXoAa AB/IAETCA HEBO3MOXHOCTbL €r0 KOPPEKTHOro pac-
NpOCTPaHeHWs1 Ha 3a4a4y OLIEHVBaHUA CUCTEMATUYECKVX NOrpeLLHoCcTel. MMoaxos, OCHOBaHHbIN Ha «paH4oMU3aLmMmn» Cu-
CTeMaTUYeCKUX MOrpeLHoCTel, MPUMEHUM MWL B OTAE/bHBIX Cyyasx. B pesynbtate B pamkax 4acTOTHOrO Moaxoda
HEBO3MOXHO yKa3aTb B 06LLEeM BuAe NPasuio NOCTPOEHUs AOBEPUTENBLHOMO MHTepBasia NOrpeLlHOCTH, 0CO6EeHHO NpK Ha-
JIMYUN HECKONbBKVX BNSIIOLLMX (haKTOPOB, KaX[pli U3 KOTOPbIX MOXET OMUCHIBATLCA CBOEN reHepaslbHON COBOKYMHOCTHIO
1 AN KOTOPbIX MOTYT 6bITb NOJTyYEHbLI CBOW BbIGOPKN HAOMOAEHWA. [py OTCYTCTBUM CTPOrMX MaTeMaTu4yeckmx MeToz0B
MEeTPO/Ioram 4acTo NPUXOAMIO0CH 06paLLaTLCA K UHXEHEPHLIM (3MNMPUYECKM) NpoLedypam onpejesieHns 4oBepuTeb-
HbIX UHTEPBaIOB 6€3 OLleHKM kauecTBa Nonyyaemblx pesynbtatos A

[B.1.6 BeefieHne B METPOJIOTMYECKYIO MPaKTVKY KOHLIENUUW HeornpeaeneHHoCT n3MepeHus «PykoBOACTBOM Mo
BbIPAXEHWNI0 HeonpeaeneHHocTn namepenns (GUM)», ony6amkoBaHHbIM B 1993 . (cM. «[lpeancnoBume K MexayHapos-
HoMy fokymeHTy ISO/IEC Guide 98.1:2009» HacTOALLErO cTaHAapTa), SBUIOCH MOMbITKOM AaTb MaTeMaTu4ecku CTPOruii
€[lNHbI NOAXO[ K OLEHKe COCTaB/ISOLWMX HeonpeaeneHHOCTH, 06YCNOBNEHHbIX Kak C/ly4vaiHbiMu, Tak U cuctematumye-
CKMM chakTopamm, Npy 3aaHHbIX YC0BUSAX N3MepuTenbHON 3agaun. OgHako GUM He cMmor B MOJIHOV Mepe pelumnTb
3Ty 3a7a4y, OH NOSBU/ICA Kak BHYTPEHHe NPOTUBOPEUMBLIN [OKYMEHT, MCNO/b3YIOLWMIA OAHOBPEMEHHO YaCTOTHYIO 1 6aii-
€COBCKYI0 KOHLENuUuu BeposaTHOCTU. EfnHasA npoueaypa BbiBoAa, Hanbosiee KOPPEKTHO U Noc/iefoBaTesIbHO onucaHHas
B8 JCGM 101:2008, ocHoBaHa Ha OTKa3e OT YaCTOTHOW MHTeprnpeTauun BEPOSTHOCTU NpK OLEHKe TOYHOCTU M3MepeHus
B MOJ1b3y CYOEKTUBHOIO MPEACTaB/IEHNA O BEPOATHOCTU. EC/M B 4aCTOTHOM NoAXo4e MOHATWE CrlyyaiiHol nepeMeHHO
1CMO/b30BaHO A/151 ONUCaHNA pe3y bTara/norpeLlHocTi N3MepeHnsl, To B CyObEKTUBHOM NoaxoAe cryvaliHas nepemMeH-
Hasl 1CMosib30BaHa /151 OMNCAHNSI BO3MOXHBIX 3HAUEHUIT U3MepsSeMoli BeNMUuHbl. [py 3TOM NoslyyYeHve pacnpegeneHns
BEPOSATHOCTEN, aCCOLWMPOBAHHOTO C U3MEPSIEMOI BE/IMUYMHOM, OCYLLECTB/ISIETCSA Ha OCHOBE:

11 MprMepom Takoii UHXeHepHoI NpoLefypbl AB/ISETCA CNOCO6 OLEHVNBAHWSA 0BEPUTESbHBIX IPaHNL, NOTPELLHOCTY
B PMI" 43—2001 «[MpumMmeHeHne «PyKOBOACTBA NO BbIPAXEHWIO HEONPeAEeNEHHOCTY U3MEPEHUI».
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- COCTaB/IeHNs AN AaHHON U3MepuTe/bHON 3aaaun Modeny u3MepeHuli, CBasbiBatoLLeli U3MepsaeMyto BesIMinHy
(BbIXOAHYIO BE/NUMHY) CO BCEMU 3HAUVMBIMU BIUSAIOLLMMU BENIMUMHAMM (BXOLHLIMW BE/TMYMHAMU MOAESN);

- NPUNUCbIBAHNSA BXOAHbLIM BENMYMHAM pacnpefenieHnii BeposTHOCTel (B 06LieM clyyas COBMECTHbIX), MCXOASA 13
nmMetoLLelicsa MHdopMaummn 06 3TUX BENMYMHAX U X HAGNOAEHWIA (NPU HaIMUMNK);

- NpeobpasoBaHNsa COBMECTHOrO pacnpefeneHns BXOAHbIX BENYMH B pacnpefesieHne BbIXOAHON BeNYMHbI CO-
rMacHo NpasuiaM NpeobpasoBaHus CrlyyaiiHbIX NepeMeHHbIX.

B oT/numne oT Teopum NorpeLLHocTeli (Ha OCHOBE YacTOTHOrO NOAX04a) KOHLENLys HeonpeaeeHHOCTM (Ha OcHoBe
Cy6bEKTUBHOWM BEPOSTHOCTM) HE MMEeeT MPUHLUMNNANbHLIX OFPaHUYEHWA B MOMyYEHNN OKOHYaTeSIbHOro pesysbrara W3-
MepeHus B BuAe hyHKLUMU pacnpefeneHus, acCoLMnpoBaHHON C N3MEPSAEMON BEIMUYMHON, YTO MO3BOMSET BbIYUCINTL
MHTepBa/1 BEPOATHOCTM (OXBaTa) A1 Nt060i 3a4aHHOl BEPOATHOCTU. OfHAKO BO MHOTVX W3MEpUTENbHbIX 3afayax aHa-
NINTMYECKoe peLleHne 3afaun npeobpasoBaHns NIOTHOCTEN BEpOATHOCTEV HEBO3MOXHO. B aTOM ciyyae TO4HOe pelle-
Hue (B NpeAenax TOYHOCTU BbIYMCNEHUIT) BCErAa MOXET ObITb NOyYEHO YMCI0BbIM MeTogoM MoHTe-Kapso (cm. JCGM
101:2008).

[06.1.7 Mpn HanMuun BbIGOPKKN HAGNIOAEHNIA OJHOI NN HECKOMbKUX BXOAHBIX BEMIMUMH (Hanprmep, nokasbiBaemor
BeNYMHbl — cM. JCGM 104:2009. nyHKT 3.2) BXOAHOe pacnpejesieHne Ais 3TON BeNYMHbI NOyYatoT NPUMEHeHneM
TeopeMbl baiieca. MoaTomy nepexof OT KOHLENLMM NOTPeLIHOCTel K KOHLEeNUuu HeonpeaeneHHOCTN MOXeT paccMaTpu-
BaTbCA KakK Nepexof 0T YacTOTHOro (06BEKTMBHOMO) NOAXOAA B UHTEprNpeTaLun BepOSTHOCTEN K 6aliecoBCKOMY (CyObek-
TUBHOMY).

NMpumeuyaHue — CywecTByeT LWMPOKUIA KPYT U3MEPUTENbHBIX 3a/jay, B KOTOPbIX MOJyYatoT TO/IbKO OAHO Ha-
6/I0feHe 415t BXOAHOM BeNMUnHbl. OgHAKO U B 3TOM C/lydae BO3MOXHO (DOpMasibHOe NMpuMeHeHue TeopeMbl Baiieca,
NO3TOMY KOHLIENLUI0 HEONPeAEIEHHOCTN 3MEPEHUSI MOXHO CBSI3bIBaTh C 6alieCOBCKMM NMOAX0A0M 63 NOTepy 06LLHOCTY.

5. 1.8 BaxHbIMM XapakTepucTukamy pesynbTaToB MU3MepeHuit B 060MX NOAX0AaX ABMAIOTCA UHTEPBasIbHbIE OLEH-
Ki. KOTOpble, 0fjHaKo, MMEeIOT pasHoe coAepXaHue. B 4acTOTHOM MoAXoAe 3TO AOBEPUTE/IbHbIA UHTEPBAUI, HE SIBHO Npej-
nonaratoLuii BO3MOXHOCTb MPOBEAEHUS HEOTPaHWUUYEHHON CEpUM U3MEPEHWIA U rapaHTUPYIOLLWIA HAKPBITUE WCTUHHOTO
3HAYEHUs U3MepseMoli BeNIMUMHBI B 38i@aHHOM A0/1e P Takux 13mepeHuii. B 6aiiecoBCKOM Moaxoae 3To MHTEepBas 0XBaTa,
cofiepxalumii C BEPOATHOCTBIO ( 3HAUYEHUE U3MEPSIEMOIi BENNUMHI.

MpumeyvaHne 1— YacTo, 3afaBas p = (, NbITAOTCSA MPOBECTU KONNYECTBEHHOE COMOCTaB/IEHNE MO/TyHaemMoro
[lOBEPUTE/IBHOTO NHTEPBAasIa C MHTepBasloM oxBaTa. OfHako Heo6X0AMMO VMEeTb B BUAY, YTO NOA0OHbIE NOMbLITKA HEKOP-
PeKTHbI BBUAY CONOCTaBEHNS Pa3HbIX BESIMUMH.

NMpunmeuaHue 2 — BcTpevaoleeca B uTepaTtype yTBepxaeHne, 4To oba nogxosa AatoT OAVHAKOBbIE WH-
TepBasibHble OLEHKW, HECMOTPS Ha MX pasHylo MHTeprpeTauuio, B o6Lem cryyaB HeBEepHO. PaBEHCTBO OLEHOK MMeeT
MeCTO TOJIbKO B OT/e/IbHbIX U3MEPUTESIbHBIX 3a[ja4ax, XOTs K HUM. HanpyuMep, OTHOCUTCS YacTo BCTPeYaroLuiAca ciyyai,
KOrfja MOXHO 060CHOBAHHO MPEANOIOXMTb HAIMUNE OfHON AOMUHMPYIOLLEl BAMSAIOLLEN BENMUMHBI, pacnpeAeneHHoi no
HOpMaslbHOMY 3aKOHy. [117 AaHHON 3afaun, AeiiCTBUTENbHO, AOBEPUTEbHbIV MHTEPBaT (HAUMEHbLUWIA) COBMafeT C UH-
TepBasIoM oxBaTa (HavMeHbLLKM), MOCKOJIbKY LieHTpaslbHasi CTaTUCTUKA, UCTO/b3yemMas A1 NOCTPOEHNS [OBEPUTENIbHOTO
MHTepBasa, NoAYNHAETCS TOMY Xe /-pacnpefenieHnto, KOTopoe nocre onepauuii casura 1 macltabuposaHus gaet ano-
CTepropHoe pacnpegenieHne A U3MepsieMoii BeYMHbI (MPY YCNOoBUM 3afaHNA HEMHDOPMATVBHBIX anpuopHbIX pac-
npegeneHnii 4ns MaTeMaTu4yeckoro OXugaHusa u gucnepcum HopMasibHOro pacnpefeneHvs) B 6aliecoBCKOM nogxoge.

[0B.1.9 PasHnua Mexay 4acTOTHbIM 1 6aiieCOBCKMM NOAX0AaMM HArNSAAHO NPOSIBSETCS B TOM. HACKO/IbKO B pam-
Kax AjaHHOro NoAXoAa /IETKO NOJYUYNTh Ty WU UHYIO XapaKTepucTuKy pesysbTara u3amepeHusl. YacToTHbIN Noaxos OCHOBaH
Ha NoJlyYeHNN ONTUMATbHBIX TOUYEUHbIX OLEHOK (CTATUCTVK), MO KOTOPbIM MOTOM MOXHO MOCTPOUTL (He BCerga) AoBepu-
TeNbHbIi MHTepBaN. PacnpefeneHue ciydaiiHoil NOrpeLlHoCT, XapakTepusyLLeil KauecTBO U3MepeHUil, MOXET ObITb
Mosly4eHo TOMbKO B OTAE/bHBIX, YACTHbIX C/ydasix. B 6aliecoBCKOM Mofxode CuUTyauusi NpoTMBOMNOMOXHAs. B nepsyto
oyepeab NOYYaloT pacnpesenieHne BEPOSTHOCTEN CyyaiiHoi BeNNUMHBI, aCCOLMMPOBAHHON C U3MepSieEMOl BENMUUHOM.
Ha ero ocHoBe Bcerga ecTb BO3MOXHOCTb NOCTPOUTL MHTEPBasT OXBaTa. TOUEUHYIO OLIEHKY NOJyyatoT 13 pacnpeaeneHus
BEPOSITHOCTEN Noc/e NPUHSATUA KaKUX-IMB0 JONOTHUTENbHBIX AOMYLLEHWIA.

MpumeyvaHne — B 3aBnCUMOCTK OT Lienelt U3MepPEHW TOYEUHO OLLeHKOV MOTYT C/YXMWTb pasHble napameTpbl
NO/TyYEeHHOTO pacnpeesieHns 418 U3MepAeMoli BENIMYMHBI, Takne kak MaTemMaTiyeckoe oxuaaHve, meguaqa uivm moga.

[B6.1.10 locToMHCTBOM 6aiiecoBCKOro noaxoja, a 3HaumT, U KOHLenuuu HeonpeaeneHHOCTU U3MepeHuii ABnseTca
Hanmune hopmasnimsoBaHHoO NpoLeaypbl yHeTa anpropHoli MHhopMaLyn pasHoro poga (B TOM YMc/ie 0 BO3MOXHbIX Wn
Hanbo1ee BEPOSTHLIX 3HAYEHUSX U3MEPSEMON BEIMUMHbI) NPU NOSTyYEHUN pe3y/ibTaTta U3MepeHuii.

ConocTtaBnieHne KOHLeNUuiAi MOrpelHOCT! U HeonpeAe/IeHHOCTU W3MEePEeHWs NPOWTIIOCTPUPOBAHO Ha PUCYHKe
Ab.1.

[B.1.11 B pamkax 6aliecoBCcKOro noaxoia peLueHmeM n3mMepuTebHol 3agaqm B 06LLEM ClyYaB SIBNSIETCA pacnpe-
[leNneHne. accouumpoBaHHoe € U3MEPSIEMON BE/IMUMHONM, KOTOPOe, B 06LLEeM Ciyyae, MHAMBUAYAbHO A5 KXol usme-
pUTENbHO 3a4aun 1 B Hanboiee NofHO».» BUAE ONUCbIBAET BCIO COOGPaHHYI0 MPU peLleHnn AaHHoM 3a4aquv nHchopmauyio.

B Lensx cokpatleHns obbema nepefaBaemMblx AaHHbIX 1 y06CTBA MX XPaHEHUS B JOKYMEHTaX, paspabatbiBaeMblxX
JCGM/WG 1. 0CHOBHbIM CNOCO60M NpeACTaB/eHNs pesybTaTta U3MepeHns NPUHAT UHTepPBaUT oxsara (MM 061acTb OXBa-
Ta B C/ly4ae MHOrOMEPHO 13MepsiemMoii BeIMumnHbl). Mpn 3TOM, 0AHaKo, CnefyeT NOMHUTb, YTO 3a 06/1aCTbi0 OXBaTa Beerja
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CTOUT pacnpejeneHne COOTBETCTBYIOLLENA CnyyaliHO NepemMeHHOl . raBHOe, BO MHOMMX NPaKTUYECKUX NMPUMOXEHNUSAX
pesynbTaToB NPOBEAEHHOr0 U3MepEeHVst HeOOX0AMMO 3HATb HE MHTEPBa OXBaTa, a pacnpefesieHne, U3 KoToporo OHO
nosy4eHo. MoaTomMy, Kak NpaBuWsIo, XenaTeslbHO COXPaHsiTb pesysibTaT U3MepeHUsi B BUAE pacnpesesnieHns BeposiTHocTel
CnyyaliHoli NepemMeHHo, accoLMMPOBaHHON C N3MepPSIEMOI BEIMUNHON.

a) YacToTHbIN noaxop, b) BaiiecoBckuii nogxon,

MprmeyaHne — BonpocuTesnbHble 3HAKN HA CXEME YACTOTHOTO NOAXO0AA NOKa3bIBaKOT, YTO MOJyYEHNE OLIEHKM
[laHHOM XapaKTepUCTVKN 3aTPYAHEHO UM HEBO3MOXHO. Ecn 0COGEHHOCTU 3MePUTENbHON 3a4aun NO3BOSISAIOT NOJTYYNThL
pacnpegeneHne norpeLHoCcTy, To AOBEPUTEbHBbIV MHTEPBa MOXET 6biTb paccumTaH. ObpaTHoe yTBepxaeHue, BoobLLe
rOBOPSi, HEBEPHO.

PucyHok JB.1 — O606LeHHas cxema nonyyeHunst pesysbrara M3MepeHns B paMkax 4acTOTHOro
1 6aliecoBCKOro Noaxoa0B

AB.2 lononHUTenbHble 3aMeyaHuns K HacToALWweMy cTaHaapTy

[B.2.1 Hactoswuii cTaHaapT ABNSETCA BBeAEHNEM MexayHapoaHoro fokymeHnTa JCGM 102:2011, KoTopblii pac-
MpoCTpaHsieT KOHLENLMIO HeonpeAeIeHHOCTN U3MepeHuii, nsnoxeHHyto B JCGM 100:2008 (GUM) 1 yTouHeHHyto B JCGM
101:2008. Ha cnyyali MHOrOMEpPHbIX M3MepPSAEMbIX BeNndvH. JaHHaa 3agava SiBASeTCcs TUMUMYHON, Hanpumep, Npu Kaiu-
6poBKe CPeACTB U3MEPEHWIA, OTHOCALLEICS K YMC/Ty MHOTOCTYNEHYaTbiX (MHOTO3TarnHbIxX) M3MepeHnii. OfHako B npumepax
npoueaypbl MHOrOCTyneHYaTbiX U3MepPEeHUn AoNyLLEeHbl OTKNOHEHWS OT NPUHLMMOB, NepeyncneHHbix B 16.1.6.

[.5.2.2 B 3.1.2 Mofenb MHOTOCTYNEeHYaToro U3MepeHust onpesesieHa Yepes COBOKYMHOCTb MOAMOAENENR. Jro He-
CKOMbKO HapyllaeT O6LIHOCTb pacCMOTPeHMst 3afayn, NOCKOSbKy N1l060e MHOrocTyneHyaToe M3MepeHne MOXeT ObiTb
onpefeneHo Yepes ofHy Mofesb, koTopas 06beanHSET BCe NOAMOAENN U B KOTOPOiA BbIXOAHBIMI BeSIMYMHAMM SBAAKOTCA
BbIXOZHble BEMUMHBI Kaxaoi nogmogenn. Ecnm psag BbIXOAHbIX BENIMYUH ABMSIOTCA BCMOMOratesibHbIMU (B 3ajade Ka-
NMBPOBKU. Hanpymep, 3TO NapameTpbl KasIM6POBOYHON KPUBOIA), TO B KA4ECTBE OKOHYATE/IbHOro pesy/bTara N3MepeHus
MOXeT ObITb B3ATO MapruHasibHoe pacnpejeneHune, nosyyeHHoe UHTErprpoBaHMeM COBMECTHOM MNOTHOCTU BEPOATHOCTU
BCEX BbIXOAHbIX BE/IMHYNH MO BCNIOMOraTe/ibHbIM BbIXOAHbIM BEIMYMHAM.

[B6.2.3 MpuMeHeHne noamMoeneli BMECTO OfHONM obLeli mogenn obyCnoBneHO Npexae BCEro npakTuyeckumu
coobpaxeHunsamu. CnegyeT UMeTb B BUAy, YTO MPU 3TOM Ka4eCTBO U3MEPEHUSI MOXET HECKObKO YXyALIMTbCS, OfHAKO
06bI4HO 3TUM 0BCTOATENBCTBOM MOXHO NpeHebpeuyb. BaxHee T0. 4To pa3bmeka 06LLei Mofenn Ha NoaMOoAeNu, Koraa Bbl-
XOfjHble BeINYMHbI OAHOr0 3Tana CTaHOBATCA BXOAHLIMU BeNMUMHaMmM CneayoLiero, He npegnonaraet u He TpebyeT npe-
06pa3oBaHNsa ypaBHEHWIA, COCTaBNAIOLMX UCXOAHYIO MoAeNb. C 3TON TOUKM 3peHUs NpUMeHeHWe MeToAa HauMEeHbLUNX
kBagpatoB (cMm. npumep B 3.12 1 npumep 3 B 6.6.6) N10xo cornacyeTcs ¢ 6ainecoBCkMM NOAXOA0M.

MprumevyaHne — MeTog HaMeHbLUMX KBAAPATOB YaCTO MCMO/Mb3yeTcs Ha npakTvke 6e3 Kkakoro-nméo fo-
MosIHNTENIbHOrO 060CHOBAaHKS Kak YA06Has aMnupuyeckas npouegypa. TeopeTuyeckoe 060CHOBaHWE U A0Ka3aTeIbCTBO
ONTUM&aUIbHOCTU OLEHOK MeToZla HaUMEHbLUMX KBafpaToB 6a3npyeTcs Ha YacTOTHOI MHTeprpeTaLyy BEPOSTHOCTU.
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