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Mpeaucnosue

Llenn, OCHOBHbIE MPUHLMMBI U OCHOBHON NOPAAOK NpoBeAeHUs paboT No MEeXrocyaapCTBEHHON CTaH-
paprtusauum yctaHoeneHsl B FTOCT 1.0—2015 «MexrocygapcrBeHHasi cuctema ctaHgaptusaumn. OCHOBHblE
nonoxeHusa» n FOCT 1.2—2015 «MexrocygapcrBeHHas cuctema ctaHgaprusauun. CtaHgapTbl Mexrocyaap-
CTBEHHbIE, MPABWIA U PEKOMEHZaLMM N0 MEXTOCYAapCTBEHHON cTaHaapTuaauun. MNpasuna paspaboTku, npu-
HATKSA, OBHOBNEHNUSA N OTMEHBIY

CBefeHus o craHpapre

1 NMOANOTOBJIEH MexrocynapCTBEHHbIM TEXHUYECKMM KOMWTETOM MO ctaHaaptusauum MTK 125
«CTatuCTUYECKNe METOAbI B yNpaBneHnu kKa4eCcTBOM NpoAyKLUMM» Ha OCHOBE COBCTBEHHOIO NEPeBoaa Ha pyc-
CKMI A3bIK aHINOA3LIYHON BEPCUN MEXOYHAPOLHOIO JOKYMEHTA, YKa3aHHOro B NyHKTE 5

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEerynnpoBaHuio 1 METPONOrnu

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3auuu, METPONOrMKU U cepTudukaumm (Npo-
ToKon oT 14 utons 2017 r. Ne 101-I1)

3a APUHATUE nporonocosanun:

KpaTkoe HavMeHoBaHue cTpaHbl no MK Ko cTpaHbl no MK CoKpalleHHoe HalMEHOBaHWe HaLMOoHanbHOro
(MCO 3166)004—97 (UCO 3166)004—97 opraHa no cTaHgapTM3auuu
Benapycb BY [occTaHpapT Pecnybnvku benapycb
KasaxctaH KZ [occTtaHgapt Pecnybnuku KasaxctaH
Kupruaus KG KblprblactaHgapt
Poccus RU PoccraHpgapt

4 MNpukasom PeagepanbHOro areHTCTBa N0 TEXHUHECKOMY pPErynMpoBaHUIO U MeTpornorum ot 12 ceHTabps
2017 r. Ne 1066-cT mexxrocyaapcTBeHHbln craHaapt MNOCT 34100.3.1—2017/ISO/IEC Guide 98-3/ Suppl 1:2008
BBEAEH B IeICTBUE B Ka4eCTBE HaLMOHanbLHOro craHaapra Poccunickon deaepauum ¢ 1 ceHTabpsa 2018 r.

5 Hacrosawwmin ctaHaapT naeHTUYeH mexayHapogHomy AokymeHTy ISO/IEC Guide 98-3/Suppl 1:2008
«HeonpeaeneHHocTb namepenus. Yactb 3. PyKOBOACTBO NO BbLIPAXEHMIO HEONPEAENEHHOCTU U3MEPEHUS.
HononHenue 1. TpaHcdopMmupoBaHue pacnpeaeneHunin ¢ ucnonb3osaHuem metoga Monte-Kapno» («Uncer-
tainty of measurement — Part 3: Guide to the expression of uncertainty in measurement (GUM:1995) — Sup-
plement 1: Propagation of distributions using a Monte Carlo method», IDT).

MexayHapoaHbiin AoKyMeHT pa3paboraH PaGodei rpynnot WG 1 O6beanHEHHOTO KOMUTETA NO PYKO-
BoacTBam B meTponorun JCGM.

OdmumanbHble 3K3eMIIAPbI MEXAYHAPOAHOrO0 CTaHAapTa, Ha OCHOBE KOTOPOro NMOArOTOBIIEH HACTOS-
LLIMIA MEXTOCYAAPCTBEHHbIN CTAHAAPT, U MEXAYHaPOAHbLIX CTAHAAPTOB, HA KOTOPbIE AaHbl CCbISIKK, UMEIOTCA B
denepanbHOM areHTCTBE N0 TEXHUYECKOMY PEryNMPOBaHUNIO U METPONOTUMN.

Mpu NpUMEHEHUN HACTOALLErO CTAHAAPTa PEKOMEHAYETCS UCMONb30BaTh BMECTO CCbINMOYHbIX MEXAyHa-
POAHBIX JOKYMETOB COOTBETCTBYIOLLIME UM MEXIOCYAAPCTBEHHBIE CTAHAAPTLI, CBEAEHUS O KOTOPbIX NpUBE/e-
Hbl B OMNONMHUTENBHOM NpUnoxeHun JA

6 BBEJJEH BINEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKa3amerne «HayuorarnbHbie cmaHdapmbi» (Mo cocmosHuo Ha 1 sHeapsi mekyuweeo eoda), a mekem
U3MeHeHUll U ronpasoK — 8 eXXeMeCsIYHOM UHGhOPMaUUOHHOM yKazamere «HayuoHanbHbie crmaHdapmeiy.
B cniyqae nepecmompa (3ameHbl) unu ommeHbl Hacmosiwe20 cma+Hdapma coomsememeayiouee ysedomrie-
Hue 6ydem onybruKoeaHoO 8 eXXemMeca4YHOM UHOPMaUUOHHOM yKasamerse «HayuoHarnbHbie cmaHdapmebly.
Coomsemecmeyiowias UHopMmauus, yeedomneHue U meKcmbl pa3mewalomes makxe 8 UHGOPMayUuoHHOU
cucmeme obujeeo nosnb308arHuss — Ha oguyuansHoM catime ®edeparnbHo20 azeHmemea o MexHU4ecKoMy
peaynuposaHuro u Memposioauu 8 cemu iimepHem (www.gost.ru)

© CraHgaptuHcopm, 2017

B Poccunckon ®egepaumum HaCTOALWMIA CTaHAAPT HE MOXKET OblTb NONMHOCTLIO UMM YACTUYHO BOCNPOU3-
BeEH, TUPAXMPOBAH M PacnpOCTPaHEH B kayecTBe ouumanbLHOro usganus 0e3 paspelueHusa degepansHo-
ro areHTCTBa Mo TEXHUYECKOMY PEryrnmpoBaHuio U METPONOTUN
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BBeaeHue

0.1 OOwWwue cBegeHun

B HacTosiem craHgapTte paccmarpuBaercsa TpaHcpopMmupoBaHme pacnpeaeneHuin Ana 3agaHHon ma-
Tematndeckon mogenu nameperun [ISO/IEC Guide 98-3:2008 (3.1.6)] ¢ Luenbio Nony4eHus OLueHKU Heonpeae-
NEHHOCTN U3MEPEHMIN U peanu3auns aTon npoueaypbl MmetogoM MoHTe-Kapno. MeTtoa npuMeHum K Mogensam
C NPOM3BOSbHLIM YUCITOM BXOAHbIX BEMUYUH U €AUHCTBEHHON BbIXOAHOW BENUYUHON.

Metoa MoHTe-Kapno aesnserca npakTu4eCckon anbTepHaTuBOi cnocoby oLeHKn HeonpeaeneHHOCTH no
GUM [ISO/IEC Guide 98-3:2008 (3.4.8)]. MeToa umeet ocoboe 3HadeHue, Koraa:

a) NMHeapusauusa Moaenu He obecnevynBaeT ee afeKkBaTHOro NPeacTaBneHus;

b) pacnpeaenexnue BbIXOAHOW BENWYUHbLI, HANPUMEP, BCREACTBUE CBOEN BblPaXXEHHON aCUMMETPUUN He
MOXET ObITb OMMCAHO HOPMarbHbIM pacnpeaenexHvem (pacnpegeneHnem raycca) unu macurabupoBaHHbIM
CMELLEHHBIM {-pacnpeeneHnem.

B cnyyae a) OueHKU BbIXOAHOW BEMUYUHBI U COOTBETCTBYIOLLEN CTAHAAPTHON HEONPEAENEHHOCTH, No-
ny4veHHble B cooTBEeTCTBUM ¢ GUM, MOryT okasaTtbCsl He4oCTOBEPHLIMU. B cnyyae b) npu oueHke Heonpeae-
NEHHOCTN MOTyT ObITb NONyYeHbl HEAOCTOBEPHbIE MHTEPBANLI OxBaTa (0606LLEHNE MOHATUSA paCLUMPEHHON
HeonpeaeneHHoCTH, ncnonb3yemoro 8 GUM).

GUM [ISO/IEC Guide 98-3:2008 (3.4.8)] «...ycTraHaBnuBaer 0OLLYI0 METOAOMNOIMNI0 OLEHUBAHUA He-
OnpeeneHHOCTH...», OCHOBAHHYIO Ha WUCNOMb30BaHWU 3aKOHa TPaHCOPMUPOBAHMSA HEOMPEAENeHHOCTeNn
[ISO/IEC Guide 98-3:2008 (pa3aen 5)], koraa BbIxogHas BENMYNHA NOAYUHAETCS HOPManbHOMY pacnpeaeneHunto
unu macwtabupoBaHHOMY cMelleHHoMY t-pacnpeaeneHuto [ISO/IEC Guide 98-3:2008 (G.6.2, G.6.4)]. Mpu
3TOM 3aKOH TpPaHCOPMUPOBAHUS HEOMPEAENEHHOCTEN NO3BONSET YYECTb HEONPEAENEeHHOCTU BXOAHbIX Be-
TIMYUH U BBIYUCIIUTL CTAHAAPTHYIO HEONPeAeNeHHOCTb OLEHKW BbIXOAHOW BEMMYUHBI HA OCHOBE:

1) HaUNy4YLNX OLEHOK BXOAHbIX BESIUYUH;

2) cTaHJapTHbIX HeoNpeAeneHHOCTEN OLIEHOK BXOAHBIX BEMUYKH;

3) uncna creneHen cBoboabl ANS CTAHAAPTHLIX HEONPEAENEeHHOCTEN OLLEHOK BXOAHbIX BEMNNYUH;

4) BCEX HEHyNeBbIX KoBapuauui nap aTUx OLEHOK.

Kpome TOro, mony4yeHHas nnoTHOCTb pacnpeaerneHns BEPOSTHOCTEN BbIXOAHOW BENUYMHLI NO3BONSAET
onpeaenuTb ANs BbIXOAHOW BEMUYMHBI MHTEPBAN OxBaTa C 3aJaHHON BEPOATHOCTLIO.

Hauny4ylime oueHkM BXOAHBLIX BENWYMH, UX CTaHAAPTHbIE HEOnpeAeneHHOCTU, KoBapuauum U Yucna
cTeneHen ceoboabl MPeacTaBnAlT coboi Ty MHopMaLuio, KOTopas Heobxoauma Ans NPUMEHEHUs1 MeToaa
pacyeTta HeonpegeneHHoctn no GUM. Metoa, yctaHaBnuBaeMbli HACTOALWMM CTaHAAPTOM, OCHOBAH Ha UC-
Nnonb30BaHWMKM MITOTHOCTEN pacnpefeneHus BEPOSITHOCTEN BXOAHbLIX BEMUYMH ANs MOCNeAyloLero pacyera
NNOTHOCTU pacnpeaeneHns BePOATHOCTEN BbIXOAHOW BENUYUNHbI.

B TO Bpems kak AnA npuMeHeHus crnocoba oueHuMBaHMA HeonpeaeneHHoctn no GUM cyuiecTBylor
HEKOTOpbIE OrpaHW4eHusi, TPAHCAHOPMUPOBAHUE pacnpeaeneHuit Bcerqa no3BonseT Monyyutb NIOTHOCTb
pacnpegeneHusi BEPOSITHOCTEW BbIXOAHOW BENMUYMHbBI HA OCHOBE pacnpefernieHUun BXOAHbIX BEMUYMH.
MnoTHOCTL pacnpeaeneHns BEPOATHOCTEN BbIXOAHOW BENUYUHLI NpeacTaBnAer coO0i BblpaXKeHUe 3HaHUS
00 3TON BEMUYMHE, MONYYEHHOTO HAa OCHOBE 3HAHWUW O BXOAHbIX BENUMYMHAX B BUAE COMOCTABMEHHBLIX UM
pacnpegeneHuin. llocne nonyvyeHus NAOTHOCTU pacnpeaeneHns BepOoATHOCTEN BbIXOAHOW BEMUYUHbLI MOTYT
ObITb ONpefAeneHbl MaTeMaTu4yeckoe OXMAaHue, UCNONb3yeMOE B KA4EeCTBE OLEHKU BbIXOAHOW BEMNUYUHbI, U
CTaHAapTHOE OTKIOHEHUE, UCTONb3YEMOE B Ka4eCTBE CTaHAAPTHON HEONPEAENEeHHOCTH 3TOM oueHku. Kpome
TOro, MAOTHOCTb pacnpedeneHuss BepPOSiTHOCTEW MOXET ObiTb MCNOMb3OoBaHa ANs MONyvYeHWs uHTepsana
oxBaTta 455 BbIXOAHON BEMUYUHbLI, COOTBETCTBYIOLLETO 3a4aHHON BEPOATHOCTH.

Mcnonb3oBaHue NNOTHOCTEN pacnpeieneHns BEPOSATHOCTEN B COOTBETCTBMM C HACTOALLMM CTaHAAPTOM
B OCHOBHOM cornacyetcs ¢ npuHymnamm GUM. MnoTHOCTL pacnpeaeneHnsa BEPOATHOCTEN BENUYMHLI OTPaXkaeT
COCTOSIHUE 3HAHUI 00 3TOW BENMUYMHE, T. €. OHA YUCINEHHO ONpefensieT CTeneHb 0BEPUSA TEM 3HAYEHUAM,
KOTOpble MOTyT 6biTb NPUNUCAHbI YNIOMSHYTOW BENMMYMHE HA OCHOBE AOCTYNHON MHpopmauun. NHopmauus
00ObI4HO COCTOUT U3 HEOOPabOoTaHHbIX CTATUCTUYECKUX AAHHLIX, PE3YNLTAaTOB U3MEPEHUS, Hay4YHbIX BbIBOAOB,
NPogeCcCcMOoHanbHbIX CYX4EHWNA.

Ona noCTpoeHua NNOTHOCTU pacnpenerneHns BeEPOATHOCTEN CnyvyanHOW NnepemMeHHON Ha OCHOBE Ha-
onogeHuit MoXxeT ObITb NpumeHeHa Teopema bavieca [27, 33]. MHdopmauma o cucreMatudecknx addek-
Tax MOXeT ObITb NPeobpasoBaHa B COOTBETCTBYIOLLYIO MIOTHOCTL pacnpefenieHns BEpPOSiITHOCTEN HA OCHOBE
npuHLUMNa makcumyma aHTponuu [51, 56].
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TpaHcdopmupoBaHue pacnpegeneHuii umeer bonee LWMPOKYD 06NacTb NPUMEHEHUsl, YeM Crnocob
oLeHuBaHus HeonpeaeneHHoctu no GUM. Metoza TpaHchopMupoBaHua pacnpeaeneHui ucnonblyet 6onee
0OLUMPHYI0 UHCpOPMALIMIO, YEM Ta, YTO COAEPHMUTCS B HAUNYYULLMX OLEHKAX U COOTBETCTBYIOLUMX CTaHAAPTHLIX
HeonpeaeneHHOCTAX (a Takke B YMcrnax creneHen csodboabl u kKoBapuaumsx).

Mcropuueckuii 0630p npuBeaeH B NpUnoXxeHuu A.

Mpumeyvanune 1—B GUM paccmatpuBaeTcs criydail, korga nuHeapusayns MOAenu U3aMepeHust HenpUuMeHu-
Ma [ISO/IEC Guide 98-3:2008 (npumeydaHue Kk 5.1.2)]. OaHako 310 pacCMOTPEHUE OrpaHUYEHO UCMONb30BaHUEM TOSIBKO
OCHOBHbIX HEeMUHEeWHbIX YneHoB B psifie Teilnopa Ana yHKUMKU M3MEpeHns, a Taioke NPeANoNoXeHeM 0 HOPMarbHOCTH
pacnpegeneHusi BXOAHbIX BEMUYMH.

MpumeyvaHune 2— Crporo rosops, B GUM {-pacnpeaeneHune onUCLIBAET HE BLIXOAHYIO BENMWYMHY Y, a BEMUYNHY
(Y —y)u(y) [TouHee, kak ykasaHo B GUM, (y — Y)/u(y)], rae y — oueHka Y, u(y) — ctaHfapTHas HeonpeaeneHHOCTb OLEHKN
y [ISO/IEC Guide 98-3:2008 (G.3.1)]. Takoe npefcraBneHne UCNONL3OBAHO U B HACTOSLWEM CTaHAapTe.

MpumeyvaHune 3—TINOTHOCTL pacnpeaeneHns BEpOATHOCTEWH He cneayeT NoHUMaTh B CMbICIE YaCTOTHOMO
onucaHns BEpOATHOCTU.

MpuMeyaHune 4 — «OLeHnBaHUE HeonpeeNeHHOCTN HeNb3A paccMaTpuBaTh Kak TUMOBYLO 3agavy, Tpebylo-
LYo MPUMEHEHUA cTaHAapTHLIX MaTteMartudeckux npoueayp. OT nonb3oBaTtens TpebyeTca geTanbHoe 3HaHWe Npupoabl
U3MepsieMoil BETUUMHLI U NpoLeypbl M3MepeHus. [03ToMy Ka4ecTBO OLEHKU HEONPEAENEHHOCTH, NPUNMCAaHHON pesyrb-
TaTy U3MepeHUi, 3aBUCUT B KOHEYHOM CYETe OT MOHUMAaHUSA, KpUTUHECKOro aHanusa u npodeccuoHansHoi fobpocoBecT-
HOCTU BCEX NL, MPUHUMAIOLLUX yHacTue B ee nonyyeHun» [17].

0.2 OcHoBHbIe cBegeHua o JCGM

B 1997 1. cemblo MeXayHapo4HbLIMU OpraHu3aumsamMmu, noarotosuswmnmmn B 1993 r. «PykoBoACTBO NO Bbl-
paXkeHuio HeonpeaeneHHOCTU uamepenuns» (GUM) u «MexayHapoaHbiii cnosapb no metponorun. OCHOB-
Hble 1 0BLLMe NOHATUS U CBA3AHHbIE C HUMK TepMuHbly (VIM), 6bin 06pa3oBad O6beaAUHEHHbIN KOMUTET NO
pykoBoacTteam B metponorum (JCGM), BosrnaensieMmbiin aupektopom MexayHapoaHoro Biopo Mep u Becos
(MBMB), koTOpbIii NPUHAN Ha ceOA OTBETCTBEHHOCTb 3a YKa3aHHbIE AOKYMEHTbI OT TEXHUYECKOW KOHCYNbTa-
TUBHOW rpynnbl no metponorun (MCO/TAT 4).

Yupegutenamm JCGM nomumo MBMB ssnsitotca MexxayHapoaHaa 3neKTPOTEXHMYECKAA KOMMUCCHUSA
(M3K), MexayHapoaHaa deaepauus KNMHAYECKOW XMMUU U nabopaTopHoi MeauunHbl (MPKX), MexayHa-
poAHOE COTPYAHMYECTBO Mo akkpeauTauum nadoparopuii (MNAK), MexxayHapoaHas opraHu3auus no craHaap-
Tnsauumn (MCO), MexxayHapoaHblin COK3 TeopeTudeckon u npuknagHon xumumn (UMKOMAK), MexxgyHapoaHbin
COl03 TEOPETUYECKOW M npuknaaHon cuaukn (MIOMAM) n MexayHapoaHasa opraHusauumsa no 3akoHoaartenb-
How meTponorun (MO3M).

B pamkax JCGM co3gaHbl gBe Pabouune rpynnel (P). 3apauen P 1 «BobipaxxeHue HeonpeaeneHHOCTH
U3MepEeHUs» ABNAIOTCA COAENCTBME UCNonbL3oBaHuio Pykosoacrtea (GUM), noarotoBka AONOMHEHUNA k Pyko-
BOACTBY U WHbIX AOKYMEHTOB, CNOCOOCTBYIOLLMX €r0 LUMPOKOMY NnpumeHeHuto. 3agavein PI™ 2 «Paboveli rpyn-
nbl No MexxayHapoaHOMY CroBapio OCHOBHbIX U 06WMX TepMUHOB B MeTponoruu (VIM)» aBnsioTcs nepecmoTp
VIM n cogeincreune ero npumeHeHmnio. bonee noapobHyto nicdopmaumio o aesrenbHocTn JCGM MOXXHO HANTK
Ha canTe www.bipm.org.

HononHeHuns k GUM, nogo6HbIe TOMY, YTO NOMOXEHO B OCHOBY HACTOSILLErO CTaHAapTa, UMEIOT Liernbio
pacnpocTpaHuTb PYKOBOACTBO Ha Te€ acnekTbl, KOTOPbIE B 9TOM PYKOBOACTBE B MOJIHON MEPE HE OTPaXEHbI.
Mpwu aTtom, ogHako, paspabarbiBaeMble AOMOSIHEHUA COOTBETCTBYIOT, HACKOMNbKO 3TO BO3MOXHO, 00LUeil MeTo-
[0onorun, n3noxeHHom s GUM.

'


http://mosexp.ru#  

FOCT 34100.3.1—2017/ISO/IEC Guide 98-3/Suppl 1:2008

M E X T OCVY3APGCTUBETUHHUB 4 C TAHIOAUPT

HEOMPEAEJNIEHHOCTb USMEPEHUA

YacTtb 3
PykoBOACTBO MO BbipaXXeHUK HeonpeaeneHHOCTU U3MepeHus

JononHeHune 1

TpaHcdopMupoBaHue pacnpenerieHui ¢ ucnonb3oBaHuem Meroga Monte-Kapno

Uncertainty of measurement. Part 3. Guide to the expression of uncertainty in measurement.
Supplement 1. Propagation of distributions using a Monte-Carlo method

Hara BBegeHunsa — 2018—09—01

1 O6nactb NpUMEHEHUSsI

B Hacrosilem cTaHaapTe YCTAHOBIEH YMCIEHHbIA METOZ, COMMacyloLMNCa ¢ OCHOBHBIMU NMPUHLUMNAMU
GUM [ISO/IEC Guide 98-3:2008 (G.1.5)] u npegHasHa4yeHHbIN ANS NONYYEHUA OLEHKM HEONpPeLeneHHOCTU
U3MepeHna. STOT METO MOXKET ObITb MPUMEHEH K NIOOLIM MOAENAM, UMEIOLLMM €AUHCTBEHHYIO BbIXOZHYIO BE-
MUYUHY, B KOTOPLIX BXOAHbLIE BEMUYMHBI XapakTepu3yoTcs NoObIMU 3aJaHHbIMU (DYHKUMAMU pacnpeeneHus
BepoATHocTen [ISO/IEC Guide 98-3:2008 (G.1.4, G.5.3)].

Tak e kak GUM, HacToAwmin cTaHgapT NOCBALEH BONPOcCaM OnpeaeneHns BblpaXXeHna Ana Heornpe-
OEeNIeHHOCTMN U3MEPEHMUSA XOPOLO OnpeaenieHHONn (PU3NYEeCKON BEMNMUYMHDbI, XapaKTepu3yeMon e4UHCTBEHHbIM
3HayeHuem [ISO/IEC Guide 98-3:2008 (1.2)].

B HacTosiLieM cTaHgapTe yCTaHOBIEHbI TAKKE METOAbI, MPUMEHUMbIE B CUTYaUUsX, KOT4a yCNoBUS Npu-
MeHeHus crnocoba pacyeta HeonpeaeneHHocTn no GUM [ISO/IEC Guide 98-3:2008 (G.6.6)] He BbINOMHAKTCSA
unm uHdopmaums o6 ux BbINONMHEHUU OTCYTCTBYET. CTaHAAPT Takke MOXET ObiTb MPUMEHEH B CUTyaLMSX,
Korga BO3HWUKAKOT TPYAHOCTU Npu OLeHKe HeonpeaeneHHoctn no GUM, Hanpumep BCNeACTBME COXHOCTU
moaenu. Metoabl U3NOXeHbI B BUAeE, obnerdaipLem ux nporpaMMmMpoBaHne AN pacYETOB HA KOMMbIOTEPE.

Hactosawuii ctaHaapt MOXeT ObITb UCNONb30BaH AN ONpPeAeneHus NAoTHOCTU pacnpeaeneHns Bepo-
ATHOCTEW BbIXOAHOWN BEMUYMHBI, YTO NO3BONSAET NOMYYNUTb:

a) OL|EHKY BbIXOAHOWN BEMUYMHDI,

b) ctaHgapTHyO HeonpeaeneHHOCTb, aCCOLUMUPOBAHHYIO C 9TON OLEHKOW;

C) MHTEpBan oxeara Ans BbIXOAHOW BEMNWYKNHBI, COOTBETCTBYIOLLMI 3aJaHHON BEPOATHOCTN OXBaTa.

Mpu 3agaHHbIX (i) MOAenu, onNUCbIBaOLLEN B3aMMOCBA3b BXOAHbLIX BEMUYUH C BbIXOAHOW BEMUYUHOWM,
n (i) NNOTHOCTAX pacnpeaeneHns BEPOATHOCTEN BXOAHbLIX BEMWYUH CYLLECTBYET €AMHCTBEHHAA MMOTHOCTb
pacnpeneneHns BEpOATHOCTEN BbIXOAHOW BeNUYMHbI. Kak npaBuno, nocneaHas He MOXeT ObITb onpeaeneHa
aHanuTUyeckn. Hacroawmi craHaapT NO3BONSAET ONPEAENUTb BEMUYMHBI, YKa3aHHbIe B MEPEYUCIEHUNAX a),
b) 1 ¢) ¢ npremnemon TOMHOCTLI, HE UCMONb3ya NPUONMXKEHUI, KOTOPLIE HEMNb3A OLEHUTL KONMMYECTBEHHO.

Hacrosawumii craHgapt no3BOnsieT Nony4MTb MHTEpBan oxBaTta AnS 3aA4aHHOW BEpPOSATHOCTM OXBaTa, B
TOM YuCne BepPOATHOCTHO CUMMETPUYHbIN U HAUMEHbLUUIA UHTEPBANbI.

Hacroswumii ctaHaapT NPUMEHUM K CTaTUCTUYECKU HE3aBUCMMbIM BXOAHbIM BEMUYMHAM C COOTBETCTBY-
IOLLIMMU PYHKLMSIMU MIIOTHOCTU pacnpefeneHns BeposiTHOCTEN, a Takxke K CTaTUCTUYECKU 3aBUCUMbIM CIy-
YaiHbIM NEPeMEHHbIM, ONMUCAHHLIM COBMECTHOW NIOTHOCTLIO pacnpeaeneHus.

Kak npaBuno, HacToALWMi CTaHAAPT NPUMEHSAIOT B Clyyasx, koraa:

- BKNaj pasHbIX COCTaBNAIOLMX HEONPEAENEHHOCTU MOXET ObiTb CyLLECTBEHHO HeoauHakos [ISO/IEC
Guide 98-3:2008 (G.2.2)];

- TPYAHO UNM HEeyAO0OHO HaXOAMTb YacCTHblE MPOU3BOAHBLIE OT (PYHKLMM M3MEPEHUS, KaK TOro Tpebyer
3aKOH TpaHCcoOpMUPOBaHUS HeOoNpeaeneHHOCTeN,

M3paHue ocpuuymanbHoe
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- pacnpefeneHne BbIXOAHOWM BENUYMHBI HENB3A CYUTATb HU HOPMATbHbIM, HU MacLUTabUpPOBaHHLIM CMe-
LweHHbIM t-pacnpeaenedunem [ISO/IEC Guide 98-3:2008 (G.6.5)];

- OLIEHKA BbIXOAHOM BEMMUYMHBI U COOTBETCTBYIOLLASA CTAHAAPTHAS HEOMPEAENEHHOCTL MUMEIOT NpMbnuau-
TenbHO oauHakoBoe 3HadeHue [ISO/IEC Guide 98-3:2008 (G.2.1)];

- MOAenb SBNAETCst AocTaToMHO cnoxHon [ISO/IEC Guide 98-3:2008 (G.1.5)];

- MNOTHOCTU pacnpeaeneHns BEpOATHOCTEW BXOAHbIX BenuyuH acummetrpuuHbl [ISO/IEC Guide
98-3:2008 (G.5.3)].

Mpexae 4eM NPUMEHsITb METOA, YCTAHOBMEHHbLIN HACTOSALLMM CTAHAAPTOM, PEKOMEHAYETCSH NPOBEPUTD,
MO3BOMNSAOT NN YCNOBMA U3MEPUTENLHON 3a4a4M MCNOMNb30BaTh CMNOCOO OLEHUBAHWUSA HEONPEAENEHHOCTU No
GUM. Ecnu ycrnosus no3BosA0T, TO OCHOBHLIM METOAOM pacyeTa OCTaeTCcs OLEeHMBAHUE HEONPEAENEHHOCTU
cnocobom, ycTaHoBNEHHbIM B GUM.

3HaveHue Ana HeonpeaeneHHOCTU U3MEPEHUI, KaK NpaBuIo, A0CTAaTO4YHO NPUBOAUTL C OAHON UMK ABY-
MS 3HaYaLwmmMu yudpamu. MeToabl, yCTaHOBNEHHbIE HAaCTOALUM CTaHAAPTOM, NO3BOMSAIOT MOSYYUTh OLIEHKK
C YKa3aHHOW TOYHOCTbHO.

MpumeHeHWe cTaHgapTa UNMICTPMPOBAHO NOAPOOHBLIMU NPUMEpPaMK.

Hacrosiwuii ctaHgapT cnyxut gononHeHmem kK GUM u fomkeH 6biTb UCMONb30BaH BMECTE C HUM. OH He
MCKIIOYaET UCMOSb30BAHWA APYTMX METOAO0B pacveTa HeonpeaeneHHocTu, He npotusopeyatymx GUM.

MpuMedaHUe 1—HacToAWwMiA cTaHgapT HENPUMEHUM K MOAENSM, ONUCHIBAEMbIM MHOMO3HAYHLIMU (hyHKLIM-
AMMW (Hanpumep, B BUAE peLUeHWs KBagpaTHOro ypaBHeHWUs 6e3 yKasaHus, Kakoi U3 KopHeid AomKeH 6biTb BbIOpaH).

MpumMedaHue 2— B HacTosieM CTaHfapTe He pacCMOTPEH Cryyaid, Korga anpuopHO U3BeCcTHa NMOTHOCTb
pacnpejeneHns BEPOATHOCTEN BbIXOAHOW BENUYMHBI, OAHAKO YCTAHOBIIEHHbI B HEM METOA MOXET 6bITb MoAUULMpOBaH
W Ans STOR cuTyauuu [16].

2 HopmaTuBHbIE CCbINIKM

B HacTOsILLeM cTaHgapTe MCNONb30BaHbl HOPMATUBHBIE CCbINKU HA Cneaylowme A0KYMEHTb:

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995) (HeonpeaneneHHoCTb namepeHus. Hactb 3. PykoBOACTBO NO BLIPAXEHUIO HE-
onpeaeneHHocTn nsmepeHusa (GUM:1995))

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts and
associated terms (VIM) (MexayHapoaHbli CrioBapb no METPOnormn. OCHOBHbIE U 0OLLMEe NOHATMS U CBA3aH-
Hble C HUMK TepMuHbl (VIM))

3 TepMUHbI 1 onpeneneHns

B HacTosLeM cTaHaapTe npuMeHeHbl TepMuHbl Mo ISO/IEC Guide 98-3 n ISO/IEC Guide 99, HekoTOpbIe
U3 KOTOPbIX (NMpKU HEOBX0AUMOCTU MOANMDULMPOBAHHLIE) NPUBEAEHbI B HACTOSILLIEM pasaene.

O603Ha4YeHWs, MCNONb30BaHHbIE B HACTOSALLEM CTaHAApTe, NPUBEAEHbI B NPUNOXKEHUMU G.

3.1 pacnpeneneHue (BepoaTHocTen) (probability distribution): ®yHkuMA, ycTaHaBnMBaloLWan BeposiT-
HOCTb TOrO, YTO Clly4aliHas NepeMeHHasi MPMHMMAET 3aJaHHOe 3HaYEeHUe WU NPUHAANEXUT K 3afaHHOMY
MHOXECTBY 3HAYEHUA.

MpumeyaHue — Cymma BepOATHOCTEN NPUHATUA CryYaiHON NepeMeHHOI BCeX BO3MOXKHLIX 3Ha4YeHUiA paBHa 1.

[MoanduumposaHo no OTHoweHuio k ISO 3534-1:1993, cnoeapHas ctartba 1.3, ISO/IEC Guide
98-3:2008, cnosapHas cratbs C.2.3]

MpuMmeyaHune 1— PacnpeseneHne BeposTHOCTEN Ha3bIBAaETCS OAHOMEPHBIM, ECNIW OHO OMUCHIBAET NoOBe-
feHne efUHCTBEHHO (CKansapHOR) cny4ainHoi nepeMeHHoR, U MHOTOMEPHLIM, eCi OHO OMWCLIBAET NOBeAeHUe BEKTopa
crnyYaiHblX nepeMeHHbIX. MHoromepHoe pacnpefeneHne BepOSTHOCTEN ONMUCLIBAETCA TakKe COBMECTHBIM pacnpeaene-
HUeM 3TUX cryYaiHbIX NepeMeHHbIX.

MpuMedaHue 2—PacnpefeneHue BepOSTHOCTEN MOXET ObiTb NPeACTaBNEHO B BUAE PYHKLMW pacripedene-
HUA U NNOTHOCTU pacnpefeneHnst BepOATHOCTEN.

3.2 dpyHkumusa pacnpeneneHus (BepositHoctein) (distribution function): ®yHkuus, ycraHasnusatowlas
ANA KaXa0ro 3Ha4eHus & BepOATHOCTb TOr0, YTO CriyvaiiHaa nepeMeHHas X MeHbLUe Unu pasHa &:
Gx(€) = Pr(X<¢).
[MoauduumposaHo no oTHoweHuio k ISO 3534-1:1993, cnoeapHas crtatbs 1.4; ISO/IEC Guide
98-3:2008, cnosapHas cratbsi C.2.4]
2
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3.3 nnotHoCTb pacnpegeneHun (BeposaTHocTen) (probability density function): Mepsas npoussogHas,
€CNn OHa CywecTByeT, hyHKUMKN pacnpeaeneHns HenpepbiBHOW Cry4yailHON NepeMeHHON

9x(8) = dGy(B)/dE.
MpumedaHune — gy §)dE HasbIBaeTCA «ANEMEHTOM BEPOATHOCTUY:
IXE)IE = PrE <X <L +ar).

[MoaudmumpoBano no otHoweHuto k 1ISO 3534-1:1993, cnoapHas crarba 1.5; ISO/IEC Guide 98-
3:2008, cnosapHas ctatba C.2.5]

3.4 HopmanbHoOe pacnpegeneHue (BepositHocten) (normal distribution): Pacnpeaenexnue Beposr-
HOCTEN HenpepbIBHOW Cy4anHoW nepeMeHHon X Takoe, YTo COOTBETCTBYIOLLASA NNOTHOCTb pacnpeneneHus
BEPOATHOCTEN ANsl — oo < & < + oo UMEET BUA:

9x(0)= = p[;(%uﬂ

MpuMeyaHne — | — maTemaTudeckoe oxugaHue X, ¢ — cTaHgapTHOE OTKIIOHeHUe X.

[MoaudumumpoBaHo no oTHoWweHuIo K ISO 3534-1:1993, cnosapHas crarba 1.37; Pykosoactseo ISO/IEC
Guide 98-3:2008, cnoBapHas cratba C.2.14]

NMpumeyaHune — HopmaneHoe pacnpegeneHne HasbiBatoT Takke pacnpegenennem [aycca.

3.5 t-pacnpepenenue (t-distribution): PacnpeaeneHvne BepoATHOCTEN HENPEPLIBHON CRy4yaiHOW nepe-
MEHHOM X, MMOTHOCTL pacnpeaeneHnsa BEPOATHOCTEN KOTOPOI ANA — oo < & < + co UMEET BUJ

2 —(v+1)/12
g (&)=1“[(v+1)/2] 1+§_
Jovrvy2)l v ’

rae v — 4ucno creneHen cBo6oabl (MONOXMTENBHOE LIENOe YUCNO);

I(z)= [t*"e7ldt — rauma-coyHkuws, z > 0.
0

3.6 matemaTtuvyeckoe oxupgaHue (expectation): Xapakrepucruka cry4yaHOW nepeMeHHONn, koTopas
ANS HeNpepbIBHON CRy4aiHon NePeMeHHO X C NMOTHOCTLIO pacnpeaeneHns BePOATHOCTEN gy (£) umeet Bua

E(X)= | tax (£)de.

MpumedaHue 1—HeBcsakasa criyyaiiHas nepeMeHHas MeeT MaTeMaTUyeckoe oxXnjaHue.
MpumedaHue 2— MaremaTndeckoe oxuaaHve criydaHoin nepemeHHon Z = A X) umeet sua:

E(2)=E[F(X)]= | F©)ax©)de.

3.7 oucnepcus (variance): Xapaktepuctuka cnyyauHoW nepeMeHHON, KOTopas Ars HenpepbIBHOW Cny-
yaliHoil nepeMeHHO X G NNIOTHOCTLIO pacnpeaeneHus BepoATHOCTEN gy(E) umeeT Bua

v(x)= [ [e-E()Pax ().

n pnMmed4yaHune — He Bcskas CHWaVIHaFl nepemMeHHas UMeeT JUcnepcuio.

3.8 ctanpapTHoe oTknoHeHue (standard deviation): [NonoxuTenbHbI KBaApaTHLIA KOPEHb U3 AUcnep-
cnm, [VIX)]'72.

3.9 momeHT nopsaaka r (moment of order r): Matematuyeckoe oxxuaaHue r-it CTeneHu cny4anHon nepe-
MEHHON

E(x)= Terox@ae.
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MpumMedyaHune 1— LleHTpanbHbEIM MOMEHTOM MOpAAKa I ABNAETCA MaTeMaTUYECKOe OXMAaHUe CrlydyainHon
nepemeHHoi Z = [X — E(X)]".

MpuMmeyaHune 2— Marematudeckoe oxuaanHue E(X) npegcraenser co6oit MOMeHT nepsBoro nopsiaka. Juc-
nepcua V(X) siBnseTcs LeHTpanbHbIM MOMEHTOM BTOPOro nopsajka.

3.10 koBapuauma (covariance): XapakTepucTuka AByX CRy4anHbIX NepeMeHHbIX, KOTOpas B Cry4ae He-
NPEPbLIBHBIX CMy4aiHbIX NEPEMEHHBIX X; U X, C COBMECTHON NNOTHOCTLIO pacnpeaenenus g,(€), rae X = (X,
X)T, & =(&;. &), nmeet Bug

Cov(X;,X3) = ofo T[&n - E(X1)][&2 - E(X2)]9x (§)d& e

MpumMmeuaHue —He Bce Napbl criydaiiHbX NEPEMEHHBIX UMEIOT KoBapuaLmio.

3.11 maTpuua HeonpegeneHHocTn (uncertainty matrix): Matpuya pasmepHoctu N x N, Ha rmaBHON
AuaroHanu KOTOpOW pacnonoXxeHbl KBaapaTbl CTaHAAPTHLIX HEONPEAENEHHOCTEN, COOTBETCTBYIOLMX OLIEH-
KaM-KOMMOHEHTaM BEKTOPHON BENUUYUHBLI pa3mepHocTu N, a ocTanbHble 3NeMEHTbI NPeaCcTaBnsaloT cobon Ko-
Bapuayuumn and COOTBETCTBYIOLLMX OLIEHOK.

MpumedvaHue 1—Marpula HeonpeaeneHHoctn U, pasmepHocTu N x N, COOTBETCTBYIOLLIasA BEKTOPY OLIEHOK
X BEKTOPHOW BeNUYMHbI X, UMeeT BUA:

u(xp.xq) - u(x,Xy)
U, = : - :

u(xn.x1) - u(Xn.Xy)
rae u(x;, x;) = u2(x,-) — pucnepcus (kBagpart cTaHAapTHON HeonpeAeneHHOCTU) OLIeHKU X,
u(x; yj) — koBapuayus x; n X; u(x;, xj) =0, ecnu anemeHTHl X; 1 )(jBEKTOpa X HeKopennMpoBaHHbI.
MpumMmeyvaHune 2— KoBapuaLum Talke MOXHO TPaKToBaTb Kak COBMECTHbIE HEOMNpPEAEneHHOCTH.

MpumeyaHune 3— MaTpuy HeonpeAeneHHOCTHN Taloke HasbIBalOT MaTpuLieil koBapuaLmii Unu AMCNepcuoHHO-
KoBapuaLnoHHOW MaTpuLen.

3.12 nntepsan oxsarta?l) (coverage interval): iuTepean, NOCTPOEHHbIN Ha OCHOBE UMEIOLLENCS MHAOP-
MaLuuu 1 cogepKalumin 3Ha4eHme cny4anHon nepemMeHHoOn ¢ 3aaaHHON BEPOATHOCTLIO.

MpumevyaHue 1— VHTepBan oxBaTa MHOMAa Ha3bIBaloT 6aReCOBCKUM UHTEPBANOM.

MpumedvyaHune 2— B obuweM cnydae ans 3agaHHoOW BEPOSATHOCTU cyulecTByeT Gonee ogHOro UHTepBana
oxeara.

MpumeyvyaHune 3— MHTepBan oxBaTa He cnefyeT Ha3biBaTb J0OBEPUTENBHBIM UHTEPBANOM, YTOGLI n3bexatb
nyTaHuLbl ¢ TEPMUHOM, UMEIOLLIMM CTPOryto cTaTUCTUYecKyto uHTepnpeTauuio [ISO/IEC Guide 98-3:2008 (6.2.2)).

MpumedyaHue 4 — [NaHHoe onpeaeneHue oTNUYaAETCA OT onpeaeneHns, npusegerHoro B ISO/IEC Guide
99:2007, NOCKOMbKY B HACTOSALLEM CTaHAAPTE HE UCNONb30BaH TEPMUH «UCTUHHOE 3HAYEHUEY» NO NPUYNHAM, U3NOXKEHHBIM
B GUM [ISO/IEC Guide 98-3:2008 (E.5)].

3.13 BepoATHOCTL OxBaTa (coverage probability): BepoaTHOCTb TOro, 4TO 3Ha4YeHne cny4anHou nepe-
MEHHOIN HaXOAUTCA B rpaHMLax MHTepBana oxsara.

MpumedyaHUWe — BepoATHOCTb OXBaTa UHOrAa HasblBaloOT YpoBHeM goBepus [Pykosogctso ISO/IEC Guide
98-3:2008 (6.2.2)].

3.14 pnuHa nHTepBana oxeara (length of a coverage interval): PasHOCTb HanGONbLLETO U HAUMEHbLLIE-
ro 3Ha4YeHU MHTEpBana oxsara.

3.15 BepOATHOCTHO CMMMETPUYIHbIN UHTEpBan oxeara (probabilistically symmetric coverage interval):
MHTepBan oxeara, ANsi KOTOPOro BEPOATHOCTb TOrO, YTO 3HAYEHUE CNy4anHoON NepeMeHHON MEeHbLue Hau-
MEHbLLEro 3Ha4YeHUs (HWXXHEN rpaHuLbl) UHTEPBaria 0xBara, paBHa BEPOATHOCTHU TOTO, YTO 3HAYEHUe criyqan-
HOW nepemeHHol 6onbLle HanbonbLuero 3Ha4YeHust (BEpXHEN rpaHuLbl) UHTEpBana.

3.16 HauMeHbLWKUIA MHTepBan oxBarta (shortest coverage interval): UHTepBan oxsarta, umetowuii Hau-
MEHbLLYIO ANMHY Cpean BCEX BO3MOXHbIX UHTEPBANoB OXBaTa Ans A4aHHOW CRy4anHONn NepeMeHHON C 0auHa-
KOBOW BEPOATHOCTLIO OXBarTa.

3.17 TpaHcdhopmupoBaHue pacnpegenenmit (propagation of distributions): Metoa, ucnonb3yembii
Ans onpedeneHus pacnpeneneHus BbIXOAHOW BEMUYMHBI HA OCHOBE pacnpefeneHus BXOAHbIX BEMUYUH, OT
KOTOPbIX BbIXOAHASA BENWYUHA 3aBUCUT (PYHKLIMOHATLHO.

MpuMedaHue —MeTog MOXET GbITb @aHANIMTUUECKUM UM YUCTIEHHBIM, TOYHBIM UMK NPUBIIMKEHHIM.

) B oteyecTBeHHbIX HOPMaTUBHbIX AOKYMeHTax UHTepBal oxBara UHorga HasbiBaloT UHTepBanomM HeonpeaeneHHOCTU.
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3.18 cnoco6 oueHuBaHusa HeonpegeneHHocTu no GUM (GUM uncertainty framework): MpumeneHue
3aKoHa TpaHCOPMUPOBAHUSI HEOMPEAENEHHOCTEN U ONUCAHUE BbIXOAHON BENMUYUHLI C MOMOLLLIO HOpManb-
HOro pacnpeaeneHnsl UMM MaclTabupoBaHHOrO CMELLEHHOrO f-pacnpeaeneHus, no KOTopbiM MOXeET GbiTb
paccuMTaH COOTBETCTBYIOLUMI UHTEPBAr OXBaTa.

3.19 metog MonTe-Kapno (Monte-Carlo method): Metoa TpaHcdopMuMpoBaHus pacnpeaeneHuil Ha oc-
HOBE MOAENUPOBaHMS CryyaliHbIX BLIOOPOK U3 3TUX pacnpeaeneHun.

3.20 npepgen norpewHOCTU BuIYMCNeHUA (numerical tolerance): MonoBuHa ANWHbI HAUMEHBLLIETO UH-
TepBsana, CoaepXXallero BCe Yucna, oTpaxalLwme pesynsrat BbIYUCNEHUIH, KOTOpPbIe MOTYT ObITb KOPPEKTHO
nNpeacTaBneHbl 3a4aHHbIM YUCIIOM 3HaYaLLMX uMdp.

lpumep — lNpu ucnonb3oeaHuu e NpedcmassieHUU pesybmama ebIYUCcIIeHUs] deyX 3Havawux yugp 3anu-
cu 1,8 coomeemcmeyiom ece Yucna 6onee 1,75 u meHee 1,85. To2da npeden nozpewHocmu ebiyucsieHus1 6ydem
paeeH (1,85 — 1,75)/2 = 0,05.

MpumedyaHue — Pacyer Nnpegena norpelHOCTA BbIMUCNEHNA — CM. 7.9.2.

4 CornauweHus u yCnoBHble 0603Ha4YeHUA

B HacrosiLeM craHaapTe UCMONb30BaHbl CrieayloLme CornalleHus M yCrnoBHble 0603HaYeHus.
4.1 Maremaruueckasa mogens uamepenus [ISO/IEC Guide 98-3:2008 (4.1)] onHOMepHOW (CkansipHOM)
BEJIMUYMHBI MOXKET ObITh NpeAcTaBneHa B Buae yHkuuu f;

Y = fX), M
rae Y — BbIXO[HasA CKanApHas BenuuuHa, a X — BekTop /N BXOAHbIX BENMUUUH (X, ..., XN)T. Kaxpasa BenuuuHa
X; paccmMaTpuBaeTCsl B Ka4ECTBE CIy4alHOW NEPEMEHHON, NMPMHUMAIOLLEN 3HaYeHUA &, C MaTeMaTniecKum
OXMAaHWeM X;. Y — cry4aiHas nepeMeHHasl, NpUHUMAIOLLAs 3HAYEHUS 1, C MaTEMaTUYECKUM OXUAAHUEM .

MpumMeyaHue 1—B HacTosAWEM cTaHAapTe OAWH U TOT Xe CUMBOIT UCNONb30BaH ANA PU3NYECKOW BENUUUHBI
1 cny4aiHon nepeMeHHOM, KoTopas aTy BenuuuHy npeactasnsaet [cM. ISO/IEC Guide 98-3:2008 (4.1.1, npumeyaHue 1)].

MpumedaHune 2— XoTA MHOTUE MOAENU U3MEPEHNIA MOTYT BbITb NpeAcTaBneHbl popmynoi (1), 6onee obLymm
npeacTaBlieHneM ABNAeTCH

h(Y,X ) =0,
rae X v Y cBsisaHbl Mexay coboit HesiBHOW dyHKUMen h. B nio6om cnyyae Ana npumeHeHns metofa MoHTe-Kapno pocrta-
TOYHO, YTOGHI kKaxkgomy fonycTumMomy X 6blr10 NOCTaBNEHO B COOTBETCTBUE 3HaYeHue Y.

4.2 HacTosawwmii ctaHgapT oTcTynaer oT 0603Ha4YeHui, 4acTo UCNONb3yeMbIX Ans 0603HaYEHUs NnoT-
HOCTeli pacnpeaeneHns BEPOATHOCTEN M yHKUMN pacnpeaenenus [24]. B GUM ogHo u 10 e 0603Ha4YeHune
f NICMOMNb30BAHO Kak Ans OYHKUUM M3MEPEHUA, TaK U ANA NANOTHOCTU pacnpeAeneHusi BEPOATHOCTEN, YeM
co3aaercsa HekoTopas nyTaHuua. MNockonbKy B HACTOALWEM CTaHAapTe MOAENsM yaeneHo ocoboe BHUMaHue,
NSt MNOTHOCTU pacnpefeneHns BEPOSITHOCTEN M (PYHKUMKU pacnpejeneHusi BMeCTo o6o3HadeHuin fu F uc-
nonb30BaHbl COOTBETCTBEHHO g U G. Mcnonb3yemble B 0603HAYEHUSIX UHAEKCHI COOTBETCTBYIOT CRy4YaiiHOW
nepemMeHHON, 0 KOTOPON UAET pedb. Obo3HauYeHue f OCTaBneHo Ans onMcaHus PyHKLUUU M3MEPEHUS.

M pnMedYaHune — Oﬂpe,ﬂ,eﬂeHMﬂ, npuBefeHHble B pasgene 3, AaHbl B COOTBETCTBUU C U3NOXEHHBLIM CcornaLwue-
HrneM 06 0603HaYEHUSX.

4.3 B HacTosiLLeM cTaHAapTe NNOTHOCTU pacnpeaeneHusi BEPOAATHOCTEN MOryT ObiTb onpeaeneHsl Ana
cKanspHoOM X Unm BEKTOPHON X CryyaiHbIX NepeMeEHHbIX. [ng ckanspHoOW CnyyanHon nepeMeHHon X nnort-
HOCTb pacnpeaeneHns BepoATHOCTen 0003HaYeHa gy(£), rae & — BO3MOXKHOE 3HaueHne X. CriyuanHoli nepe-
MEHHOW X COOTBETCTBYIOT MaTemaTuyeckoe oxuganme E(X) u aucnepcus V(X) (cm. 3.6, 3.7).

4.4 TINOTHOCTb pacnpefeneHus BEepOSITHOCTEN BEKTOPHOW CryvyanHon nepemeHHon X obo3Havaior
gx®), rme § =&, ... &N)T — BEKTOp BO3MOXHbIX 3Ha4YeHuit X. Bektop X paccMaTrpuvBaloT Kak BEKTOP Cry4van-
HbIX NEPEMEHHbIX, KOTOPOMY COOTBETCTBYIOT BEKTOp MaremMarumyeckux oxuaanui E(X) u koBapuauuoHHas
marpuua V(X).

4.5 MNOTHOCTE pacnpeieneHus BePOSATHOCTEN HECKOMbKUX CMyYanHbIX NePEMEHHbIX YACTO Ha3biBaOT
COBMECTHOM, AaXXe ecnu BCe BXOAHbIE BENIMYMHBI SIBNSIIOTCA HE3aBUCUMBIMU.

4.6 Ecnn anemeHTbl X; BekTopa X He3aBUCUMBI, MNOTHOCTb PACNpPeAeneHnus BepoATHOCTeN X; 0603Ha-
yarr g)(l_(ii).

4.7 MNOTHOCTL pacnpe/ieneHnss BEPOATHOCTEN M (DYHKLIMIO pacnpeaeneHna Ana Y 0603Ha4valor gy(m) u
Gy/(n) COOTBETCTBEHHO.
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4.8 B HacTOsILLIEM CTaHAAapTe Cry4aiHylo nepemMeHHyto 0603HavaloT nponucHon Oykeom, a ee matema-
TUYECKOE OXMAAHME UMK OLEHKY — COOTBETCTBYIOLLEN CTPOYHOM OykBOM. Hanpumep, OUEHKY BenuyuHbl Y
(OUEeHKY ee MaTeMaTM4ecKoro oxuaaHus) ob6osHavalot 6ykson y. Takoe 0603Ha4eHue 4Yacro HeyaobHO B Criy-
yae (hn3nyecknx BENUYUH, A5 KOTOPbIX TPAAMLIMOHHO MCNONB3YIOT UHBLIE CUMBONLI, Hanpumep T Ana Temne-
patypbl 1 t AN BpeMeHu. [Mo3aToMy B HEKOTOPbIX NpuMepax (pasaen 9) ucnonb3osBaHbl Apyrme 0003HaYeHus.
B atom cnyyae cniyyaiiHasi nepemeHHasi 0603HayeHa CBOUM O6LLIENPUHATHIM CUMBOMOM, A €€ OLeHKa (OLeHKa
ee MaTemMaTu4YeCcKoro OXKM1aHusl) — TEM XKE CUMBOJIOM C «KpbILLKOMWy . Hanpumep, OTKNOHeHue kanubpyemoi
KOHLIEBOW Mepbl INIUHbI OT HOMUHATLHOTO 3HauYeHnsa npu 20 °C (cM. 9.5) 0603HaueHo 5L, a ero oueHka —OL.

MpumMeyaHune — CUMBON C «KPLILLKO» B NUTepaType No MaTeMaTU4YECKOW CTaTUCTMKE UCMONBL3YIOT ANns 060-
3HaYeHuUs1 OL|eHKN.

4.9 B HacTosILLEM CTaHAApTe TEPMUH «3aKOH TPaHC(hopMupoBaHUA HeonpeaeneHHOCTENn» UCMONb3YIoT
B CMbICIi€ annpokcuMaummn pyHKUMK namepeHus pagom Tennopa nepeoro nopsaaka. AToT TEPMUH TAKKE MO-
KeT ObITb MPUMEHEH NPU UCNONb30BaHUM PA3NOXEHUA B pAa 6onee BLICOKOTO nopsaka.

4.10 MoaCTPOYHBLIA MHAEKC «C» AN CyMMapHOW CTaHAapTHow HeonpeaeneHHoctn [ISO/IEC Guide
98-3:2008 (5.1.1)] B HacTOsILLEM CTaHAApTE paccMaTpUBaeTca Kak u3nuiwHuii. CTaHgapTHasa HeonpeaeneH-
HOCTb OLIEHKM y BbIXOAHOM BEMWUYMHBLI Y MOXET ObITb 3anucaHa Kak u(y), XoTs ucnonb3oBaHne 0603HaYeHUA
u(y) ocraerca AoNyCTUMbIM, ECIIM 3TO MOMOraeT 3a0CTPUTL BHUMAHWE HA TOM, YTO UMEETCA B BUAY Cymmap-
Has CTaHfapTHasA HeonpeAaeneHHoCTb. OnpeAeneHne «CymmapHaay B AAaHHOM KOHTEKCTE Taloke ABNSeTca
U3MULLHUM U MOXET ObITb OMYLLIEHO, MOCKOMbKY NMPUCYTCTBME CUMBONA «y» B U(Y) YK€ YKa3biBAET HA OLEHKY,
C KOTOPOM accouuMupoBaHa JaHHasi CTaHAapTHas HeonpeaeneHHoCTb. Eule 6onee HeyMeCTHbIM CTaHOBUT-
CS1 UCMONb30BAHME HMXKHETO MHAEKCA «C» U ONpeAeneHus «CyMMapHasy, Koraa pesynsratbl O4HOTO UMK He-
CKOINbKMX U3MEPEHUI U COOTBETCTBYIOLLIME OLIEHKU HEOMPEAETNIEHHOCTU ABASAIOTCA UCXOAHBIMY AAHHBIMU ANA
nornyyeHnsi OLEeHKU HeonpeAeneHHOCTU NOCNeAYIoLEen BENUUUHDI.

4.11 B HacroAweM cTaHaapTe UCNOSb30BaHbl TEPMUHBI «MHTEPBAr 0XBaTa» U «BEPOATHOCTb OXBaTa».
B GUM B kayecTBe CMHOHMMA «BEPOSATHOCTU OXBaTa» UCMNONbL30BAH TEPMUH «YPOBEHb AOBEPUA» C npea-
YyNpeXaeHneM, YTo 3TO He TO XKe caMmoe, UYTO «JOBepuTenbHasaA BeposTHOCTbY» [ISO/IEC Guide 98-3:2008
(6.2.2)], nockonbKy nNocneaHuin TEPMUH UMEET cneuuanbHOe onpeaesnieHne B MareMarnyeckon CTaTUCTUKE.
Tak KaK B HEKOTOPbIX A3blKax NEPEBOA C AHIMWUINCKOTO TEPMUHOB KYPOBEHb J0BEPUA» U «A0BEPUTENbHAS BE-
POSATHOCTbY COBMNaJAaeT, B HACTOSILLEM CTaHAApTe TEPMUH «YPOBEHb AOBEPUAY HE NCMONB3YETCA.

4.12 ins 0603Ha4eHns AecsTUYHON Apobu ucnonb3yercs sansaTas’).

4.13 Ecnu He onpeaeneHo uHade, To YMcna npeacTasnsaioT ¢ 3a4aHHbIM KONMYECTBOM 3HaYaLmx yuap.

lMpumep — Yucna 0,060, 0,60, 6,0 u 60 npedcmaeneHbl ¢ MoYHOCMbLIO 00 d8yX 3HaYawux yugp. B amom
cryyae 3aMmuck ¢ MOYHOCMbIO Mosibko Ao 0dHoll sHavawell yugps: 0,06, 0,6 u 6-10" — 6ydem HexkoppekmHodl.

4.14 HekOTOpbIE CUMBOIbI, UCMONIB30BAHHLIE B HACTOSLLEM CTaHAapTe, MMeloT 6onee OHOro 3Ha4YeHUs
(cM. npunoxeHne G). OaHaKO UX CMbICH NMOHATEH U3 KOHTEKCTa.

4.15 B HacTosILLEM CTaHAapTe UCMOSb30BaHbl CneayroLme CoKpaLleHus:

CGPM — lMeHepanbHas KoHepeHUus No MepaM 1 Becam;

IEEE — VIHCTUTYT MHXXEHEPOB 3rEeKTPOTEXHUKU U SNIEKTPOHUKM;

JCGM — O6beanHEeHHbI KOMUTET MO PYKOBOACTBAM B METPONOTUN;

GUM — PyKoBOACTBO MO BbIPAXXEHWIO HEOMPEAENEHHOCTU U3MEPEHUS;

VIM — MexayHapoaHsbiii cnoBapb Mo MeTponornn. OCHOBHbIE U OBLUME MOHSATUSI M CBSI3AHHbIE C HUMMU
TEPMUHbI.

5 O6wue NpUHLUMNBI

5.1 OcHOBHbI€E 3Tanbl OLEHKU HeonpeaesrieHHOCTH

5.1.1 OcHOBHbI€ 3Tanbl OLIEHKU HEONPEAENEHHOCTU BKINOYaoT B ce6a hOpPMYNUPOBKY M3MEPUTENBLHOI
3agaun, TpaHcHOpMUpOBaHUE pacrpeaeneHuii U nony4YeHne OKOHYaTenbHOro pesynesrara:
a) hopMynupoBKa U3MEPUTENBHON 3a4a4M BKIOYaET B cebs:
1) 3agaHne BbIXOAHOW BENUYUHbI Y (M3MEPSEeMON BENUUYNHDI);
2) BbISIBNIEHWE BXOAHbIX BENUYNH X = (X, ..., XN)T, OT KOTOPbIX 3aBUCUT BbIXOAHas BenuunHa Y,
3) cocTaBneHWe MOAENN N3MEPEHUA, ONPEAENAOLLEN B3AaUMOCBA3b Y C BXOAHbIMU BENUYnHaMmu X;

Q) B opuruHane Ha aHIMUACKOM A3bIKE B AaHHOM noAapasfene ykasblBae€TCA Ha UCNoNb3oBaHWE B KaveCcTBe fecA-
TUYHOro 3HaKa TOYKW BMECTO 3anATon.

6
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4) npunucbiBaHWe pacnpeaeneHnii BeposaTHOCTeNn (HOPMaNbHOIO, NMPSAIMOYTONBLHOIO U T. 4.) BXOAHbIM
BENUYMHaM X; (N COBMECTHOTO pacnpeAerieHns BepOATHOCTEW BXOAHBIM BEMMUYUHAM, HE sIBRs-
IOLLMMCS HE3aBUCUMbIMU) HA OCHOBE UMEIOLLENCA MHChopmaLIuy,

b) TpaHcdhopMuposaHue pacnpeaeneHuin npeaycMaTpuBaeT onpeaeneHme noTHOCTU pacnpeaeneHns
BEPOSATHOCTE BbIXOAHON BENUYUHBI Y HA OCHOBE NNOTHOCTEN pacnpeaeneHns BEPOSITHOCTEN BXOAHbLIX BENU-
YMH X; N MCNOML3YEMON MOAENN N3MEPEHUS,

C) nony4yeHne OKOHYATENbLHOrO pesynsrata npeanonaraeT UCNONb3oBaHUE MIIOTHOCTU pacnpeaesieHust
BEPOSATHOCTEN BbIXOAHOW BENMUYMHLI Y ANA onpeaeneHus:

1) oUeHKM MaTeMaTM4ecKoro OXuaaHUs! BENMUUMHBLI Y B BUAE OLIEHKM Y,

2) OLEeHKN CTaHZapTHOrO OTKIOHEHMS BEMUYMHLI Y B BUAE CTAHAAPTHON HeonpeaeneHHOCTu u(y),
accouunposaHHon ¢ y [ISO/IEC Guide 98-3:2008 (E.3.2)];

3) uHTepBana oxeaTa AN BENUYUHLI Y, COOTBETCTBYIOLLErO 3a4aHHON BEPOATHOCTU (BEPOATHOCTHU
0XBara).

MpuvumeyaHne 1— B HEKOTOPLIX Cly4asX OLEHKa BbIXOAHOW BENUUMHLI B BUAE MATeMaTuyeckoro oXXuaaHus
MOXET oka3aTbes Henpuemremon [em. ISO/IEC Guide 98-3:2008 (4.1.4)].

MpumMeyvyaHune 2— HekoTopble BEMMYMHBI, HaNpUMepP NoAYUHAIOWUEC pacnpeeneHuto Kowwu, He umetot
MaTemMaTU4eCcKOro OXUAaHUs W CTaH4apTHOro OTKNoHeHus. OfHaKo UHTepBan oxeata Ans BbIXOAHOW BenWYuHLI Beeraa
MOXeT ObITb MOCTPOEH.

5.1.2 lMNpu oueHke HeonpeaeneHHocTU N0 GUM doyHKUMKM pacnpepeneHns BXOAHbIX BENUYUH B ABHOM
BMAE He ucnonb3yior. OgHako B cootBeTcTBUM C ISO/IEC Guide 98-3:2008 (3.3.5) «...cTaHaapTHYIO Heonpe-
AEneHHOCTb Tuna A paccYuUTbLIBAKOT MO MIIOTHOCTU pacrnpeneneHus BePOATHOCTEMN..., NMONYYEHHONW U3 pac-
npefeneHns 4acroT..., a CTaHAapTHYI HeonpeaeneHHoCTb TUuna B — no npeagnonaraeMoi NAOTHOCTU pac-
npefeneHus BEPOSTHOCTEN, OTPaXkaloLen cTeneHb YBEPEHHOCTU B MOSABIIEHUM TOTO UM UHOTO COOLITUS. ..
O6a noaxofa UCnosnb3yoT 06LIENPUHATLIE UHTEPMPETALIMU NOHATUA BEPOATHOCTUY .

MpuMeyaHune — TpaKToBKa pacnpefeneHns BepOATHOCTER Npu onpeeneHnn OLeHKN HeonpeaeneHHoOCTU
Tuna B xapakTepHa ans Gaitecosckoro aHanuaa [21, 27]. B HacTosLLee Bpemsi NpofoxkatoTca uccnefosaHmns [22] rpanuy
MPUMeHUMOCTH hopmMynbl Yanya-CatrepTyaiiTa NS pacyeTa Yucna cTenereil ceobobl, MpunucbiBaeMblx CTaHAapTHOM
HeonpeaeneHHoCTH.

5.1.3 ®opmMynUpPOBKY U3MEPUTENLHOW 3agaqu OCYLLECTBIIAET METPONOr C BO3MOXHbIM Y4aCTUEM Cneuu-
anucra B TOiM 06nacTu 3HaHWI, B KOTOPOW NPOBOAAT M3MepeHue. B HacToALWEM CTaHaapTe npuBeAeHbl peKo-
MeHAauun no BeIBOpy NNOTHOCTM pacnpeaeneHns BEPOATHOCTEN [CTaaus 4) sTana a) B CooTBETCTBUMM € 5.1.1]
Ansi HEKOTOPbIX 06LWMX cnyyaes (cM. 6.4). dtanbl TpaHCHOPMUPOBAHUA pacnpeaeneHnii u NoNy4YeHUs OKOH-
yaTenbHbIX pe3ynsTaToB [0) U B) B COOTBETCTBUM € 5.1.1], ANA KOTOPLIX NpMBEAEHbl NOAPOOHbLIE yKa3aHus, He
TpebyloT A40NONMHUTENLHOM METPONOrM4eckon MHopMauum u MoryT ObiTb BbINOMHEHbI C OO0 4ONYCTUMON
TOYHOCTbIO AN NOCTaBNEHHON 3a4a4u.

MpumMedaHue —Kak TonbKo aTan NOCTAHOBKW 3a4a4v @) B COOTBETCTBUM € 5.1.1 BLINOMHEH, TeM caMbIM N0T-
HOCTb pacnpefeneHusi BepOATHOCTER ANA BLIXOAHOW BenuYMHbI (hopMansHO NOMHOCTLIO onpeaeneHa. OgHako BbYMUC-
NeHWe MaTeMaTUYECcKOro OXMAAHWS, CTaHAaPTHOrO OTKIOHEeHWsI N MHTepBana oxBaTa MOXeT NoTpeboBaTb NpUMeHeHMUs
YMCreHHbIX MeTog 0B, oBragaroLmx HeKoTopoi CTeneHb0 NPUBHIKEHNS.

5.2 TpaHcdopmupoBaHue pacnpeneneHum

B HacrosiLem craHaapTe paccMarpuBaeTcs o6wmin sdpdeKkTUBHbIA cnocob onpeaeneHust (YUCNEHHbIM
MeToA0M) hYHKLMM pacripeaeneHus crydanHon nepeMeHHon Y:

Gy (n)= T gy (z)dz.

3T0T cnocob ocHoBaH Ha NpumeHeHUn metoga MoHTe-Kapno ans TpaHcdhopmuposaHus pacnpeaene-
HWUIA BXOAHbIX BENIMYMH (CM. 5.9).

MpuMmeyaHune — dopManbHO NNOTHOCTE pacnpefeneHns BepoaTHOCTe! crny4aiitHoi nepeMeHHONn Y MOXHO
npefcTaBuTk B creaytolliem Buge [9]:

oo 0

gy ()= [ ... | gx (&)8[n—1(8)]d&;...dep,

—o0 —o0
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rae 8 — f&)] — Aenbta dyHKUWA [upaka, U NPUMEHSITE YUCTIEHHBIE METOAbI BbIMUCTIEHUS N-KpaTHOro nHTerpana (ro-
CKOIbKY B 06LeM cnyqae oH He MOXeT 6bITb B3AT aHanuTudeckun). OfHaKo Takoi cnocob YUCNEHHOro BbIYUCIEHUS NNOT-
HOCTU pacnpejeneHusn BepoaTHOCcTen Y HeadppeKTMBEH.

5.3 NonyyeHune OKOHYaTENILHOro pesynsrara

5.3.1 OueHka y BXOAHOM BenuUMHbI Y npeacrasnser cobomn oLeHKy MaremaTuieckoro oxmaanusa E(Y).
CraHaapTHas HeonpeaeneHHOCTb L(y) OLIeHKU y NpeacTaBnseT coboi OLeHKY CTaHAAPTHOMO OTKIMOHEHUA Y,
T. €. NONOXMTENbHbIN KBAaAPaTHbIN KOpeHb U3 aucnepcuu V(Y).

5.3.2 WnTepsan oxeata AnsA Y MOXeT ObiTb onpeaeneH Ha ocHose Gy(n). Ecnu sagarsL TpeGyemyio Be-
POSAATHOCTL OXBaTa P U B3ATb NOOBOE Yucno o U3 uHTepBana ot Hyns 4o (1 — p), To rpaduyammn 100p %-Horo
MHTEpBana oxeara ansa Y 6yayTt aHayeHus G;‘ () n Gy1(p + (), T. €. KBAHTUAW pacnpeaeneHua G(n) ypos-
Her o U P + oL COOTBETCTBEHHO.

5.3.3 Bbibop o = (1 — p)/2 nosBonsieT onpeAenuTb BEPOATHOCTHO CUMMETPUYHLIN 100p %-Hbln MHTEpBan
0XBaTa, rpaHUuLAMKU KOTOPOrO AABNSAIOTCS KBAHTUNW ypoBHen (1 — p)/2 u (1 + p)/2.

MpumeyaHune — Ecnu nnotHocTb pacnpeaeneHus BeposiTHOCTel Ana Y CUMMETPUYHA OTHOCUTENbHO MaTe-
MaTUHECKOro OXMAAHNS ¥, TO MONYYEHHBIA NHTepBan ByAeT coBriajaTh C UHTepBanoM y + U,, rae paciumpeHHas Heonpe-
AeneHHocTb U, [ISO/IEC Guide 98-3:2008 (2.3.5)] paBHa Npou3BeAEHUIO CTaHAapTHON HeonpeaeneHHOCTH u(y) Ha Ko-
3 PULMEHT oxXBaTa, COOTBETCTBYIOLUI JaHHON NIOTHOCTU pacnpefeneHns BeposiTHocTel. B obleM cnyyae NnoTHOCTb
pacnpegeneHns BepOATHOCTEN BbIXOAHON BENMUYUHBLI HE MOXET ObITb BblpaXeHa B aHanUTUYeCcKoM BUAE.

5.3.4 Ecnu nnoTHOCTL pacnpeaeneHust BEPOSTHOCTEN acMMMETpU4YHA, TO Oonee noaxoasiLym Mo-
XeT ObiTb BbibOp o, oTnuyaiowenca ot (1 — p)/2, Hanpumep NO3BONSAIOMWA MONY4YUTb HAUMEHbLUWUN
100p %-HbIli MHTepBaN oxsBaTta. Ecnu nnoTHOCTL pacnpeaeneHus BEPOATHOCTEN YHUMOAAnNbHA, TO OHO obna-
AaeT TakuM CBOWCTBOM, YTO HAMMEHbLUMIA UHTEPBarn oxBara byaeT Bkniovarb B ce05 moay 310ro pacnpeaerne-
Hus. JaHHOMY uHTepBany 6yaeT COOTBETCTBOBATb 3HAYEHUE 0., Y OBINETBOPSIOLLIEE COOTHOLLEHUIO gY[G;1 (m]=
= gY[G;1(p + o)]. B cnyvae pacnpeaenenus obuiero emaa 3HavyeHue o, COOTBETCTBYIOLIEE HAUMEHbLLEMY
100p %-HOMY MHTepBany oxsara, AOMKHO ObiTb TakUM, YTOObI Pa3HOCTb G;1(p + o) - G;1 (ct) 6bIna MUHU-
MarnbHa.

5.3.5 Ona CUMMETPUYHOI NAOTHOCTU pacnpegeneHns BepOSTHOCTEN, HaNPUMeEp A5 HOPMANbHOro UNU
MacLTabupoBaHHOIO CMELLEHHOr0 f-pacnpeaeneHusl, UCnonb3yeMblX NpU OLEHUBAHUWN HEONPEAEnNeHHOCTH
no GUM, BepOATHOCTHO CUMMETPUYHLIA U HauMeHbLuuni 100p %-HbI MHTEpBarbl 0xsaTa coBnagalT Mexay
coboli. MoaToMy B cnocobe oueHuBaHusi HeonpeaeneHHoctTn no GUM atu nHTepBansl He pasnu4yator.

5.3.6 Ha pucyHke 1 nokasaHa (pyHKUMA pacnpeaeneHusa Gy(m), COOTBETCTBYIOLLAA aCUMMETPUYHON
NAOTHOCTU pacnpeaeneHns BepOATHOCTEN. MYHKTUPHBLIMU BEPTUKANBHBIMU IMHUAAMU NOKa3aHbl rPaHuULbI Be-
POSATHOCTHO CUMMETPUYHOTO 95 %-HOro MHTEPBAana OxBaTa, a MyHKTUPHbLIMU FOPU3OHTaNbHbLIMU IMHUAMU —
COOTBETCTBYIOLLME 3HAYeHUs BepoAaTHOCTU —0,025 n 0,975. CNAOLWHBIMY NUHUAMM NOKa3aHbl FPaHULbl Hau-
MeHbLIero 95 %-Horo uHTepeana oxsaTa U COOTBETCTBYIOLLME 3HAYEHUS] BEPOSATHOCTH, KOTOPbIE B AAHHOM
cnyyae pagHbl 0,006 1 0,956. invHa 3TUX ABYX MHTEPBArioB oXBaTa 4f1d AaHHOIO npumepa COCTaBIIAET COOT-
BETCTBEHHO 1,76 u 1,69.
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X — BenuyuHa (6espasmepHas), Y — YHKLMA pacnpeaeneruns

PucyHok 1 — ®yHkuma pacnpeaenerns Gy(n), BEPOSITHOCTHO CUMMETPUYHLINA
1 HaumeHbLIN 95 %-Hble MHTepBanbl oxBara

5.4 Cnoco6bl TpaHcthopMUpOBaHUA pacnpeneneHnm

5.4.1 TpaHccopmupoBaHue pacnpeaeneHnin 0CyLLIECTBAAIOT HECKONbKUMKU cnocobamu:

Q) aHanNMTUYECKUMU MeTogamu, obecnednBatoLMMKN onpeaeneHue NNOTHOCTU pacnpeaeneHnsa BeposT-
HOCTel Ana Y 3a c4eT NpMMEeHeHUs mateMaTnyeckux npeobpasosaHui;

b) npumeHeHnem 3akoHa TpaHCHOPMUPOBAHUSI HEONPEAENEHHOCTEN, OCHOBAHHOIO HA 3aMeHe hyHKLMK
u3MepeHust ee annpokcumauuen psagom Teinopa ¢ yuneHamu nepsoro nopsaka [ISO/IEC Guide 98-3:2008
(5.1.2)];

C) MPMMEHEHMEM TOrO Xe 3aKOHa TPaHCOPMUPOBAHNA HEoNpeaAeneHHOCTEeNn [CM. nepeducneHue b)
BbILLIE], HO C YYETOM YNEHOB pasnoxeHus donee Bbicokoro nopsaaka [ISO/IEC Guide 98-3:2008 (npumevaHune
k5.1.2)];

d) uncneHHbimn MeTogamu [ISO/IEC Guide 98-3:2008 (G.1.5)], B TOM uncne ¢ ucnonb3osBaHueM metoaa
MouTe-Kapno (cMm. 5.9).

MpumMedvaHne 1 — AHanUTUYECKNe METOLLI NPEBOCXOAAT BCE MPOYME C TOW TOYKU 3PEHUS, YTO OHU He UC-
nonb3ytoT NpubnuxeHuid. OAHaKO OHW NMPUMEHUMBI TONBKO B NPOCTLIX cnyyasx. MpuMeHeHne aHanMTU4eckux MeTo40B U
npuMepbl UX Ucronb3oBaHus npueeaeHsl B [8, 13]. [Janee aTW MeTOAbI B HACTOSILLEM CTaHAapTe paccMaTpUBaloTCs TOMbKO
B nNpumepax (cM. pasgen 9).

MpumMmeyvyaHune 2— Merog MoHTe-Kapro B HacTosiLLeM CTaHAapTe Ucrnonb3yercsa Ans nosyvyeHus pacnpege-
NeHWs BbIXOAHOW BENUYNHEI, @ He B Ka4ecTBe MeToAa UMUTaLMOHHOro MoAenvpoBaHus. Mpu oLeHKe HeonpeaeneHHOCTH
Ha 3Tane TpaHcOpMUPOBAHUA pacnpeaeneHnil peluaemas 3ajaqa SBNSeTcs JeTEPMUHUPOBAHHON, MOSTOMY B UMUTALU-
OHHOM MOZAENUPOBaHUK Criy4aiiHoro npoLecca HeT Heo6xogMMOCTH.

5.4.2 GUM gonyckaeT npuMeHeHMe noaxoaoB K OLEHKE HEOMNpPeaeneHHOCTH, OTAIMYHBIX OT TOrO, YTO UC-
nonb3oeaH B camom GUM [cm. ISO/IEC Guide 98-3:2008 (G.1.5)]. OaHako cambiM O6LIMM U3 3TUX NOAXOA0B
SIBMISIETCA TOT, YTO YCTAHOBMEH B HACTOALLEM CTaHA4APTE U OCHOBAH Ha TPaHCOPMUPOBAHUN pacnpedeneHuii.
Ons NMHENHbIX U MMHEeaPU30BaHHbIX PYHKLUMIA M3MEPEHUSA U BXOAHbLIX BESIMYMH, NOAYUHAIOLLMXCA HOPMabHO-
MY pacnpeaeneHuto, Takon nNoaxoa cornacyercs ¢ noaxogom GUM. OgHako B cny4vasx, Korga ycrnosust npu-
MeHeHua noaxoga GUM He BbinonHAKTCA (CM. 5.7 n 5.8), noaxoa, yCTaHOBMNEHHbIN B HACTOALLEM CTaHAapTeE,
MO3BONAET NONYy4YNTb 0OGOCHOBAHHbIE 3aKMIOYEHUSA O HEONPEAENeHHOCTH.

5.4.3 TpaHcdopmupoBaHue pacnpeaeneHuii Tpedyet Bblbopa noaxoasuiero metoga. Ecnm moxxHo npo-
AEMOHCTPMPOBATh, YTO YCNOBMUA, HEOOX0AUMbIE ANS NONMYy4YEeHUs1 JOCTOBEPHBIX PE3YNLTaTOB B COOTBETCTBUM
¢ GUM, BbINOMHEHBI, TO MOXeET ObITb MCnonb3oBaH noaxoaq GUM. Ecnu numelotcs ocHoBaHMs nonarathb, YTO
OLEHKa HeonpeaeneHHOCTK, nonyydeHHaa no GUM, oka)keTcsa HeaOCTOBEPHOM, TO AOMKEH ObiTb NPUMEHEH
apyron nogxoa. MoXeT BOSHMKHYTb CUTyauWsi, KOrga CMOXHO OLEHUTb OBOCHOBAHHOCTb NPUMEHEHUsI Cro-
cofba oueHuBaHus HeonpegeneHHoctn no GUM. OgHako BO BCEX TPEX BbILLEOMNUCAHHBIX CRy4YasaX XOpPOLUMiA
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pesynbrar MOXeT ObITb NONYYeH C Ucnosib3oBaHnem meroga Monte-Kapno. B nepeom cnydyae metoa MoHTe-
Kapno moxert ObITb NpoLLe B NPUMEHEHUN, HanpuMep, BCNEACTBUE TPYAHOCTEN BbiYMCNEHUA KO3 PULMEH-
TOB vyBCcTBUTENBLHOCTM [ISO/IEC Guide 98-3:2008 (5.1.3)]. Bo BTOpOoM cny4ae metog MoHTe-Kapno nossonut
noryy4uTb [OCTOBEPHbIN Pe3yrnbTar, Tak Kak ero NpuMeHeHue He TpebyeTr UCnoNb30BaHUA AONONHUTENbHBIX
npeanonoxeHuii. B tpetbeM cnyyae metoa MoHTe-Kapno MoxeTt ObITb MPUMEHEH Kak COOCTBEHHO Ansi NOny-
YEHUs OLIEHKN HEONPEAENEHHOCTH, TaK U ANS OLEHKN Ka4yeCcTBa pe3ynbTaToB, NOMy4YeHHbIX cnocobom pacyera
HeonpeaeneHHocTu no GUM.

5.4.4 TpaHchOopMUpOBaHME MOAENbI0 U3MEPEHUN NITOTHOCTEN pacnpeaeneHns BEPOSTHOCTEN gX(&_,,
i=1, ..., N BXOAHbIX BENUYMH X; ANsl NONYYEHUA NAOTHOCTM pacnpeaeneHus BepoATHOCTEN gy (M) BbIXO,CIHOM
BeHM‘-IVIHbI Y, NoKasaHo Ha PUCYHKE 2 AN Tpex He3aBUCUMbIX X; (N = 3). PUCYHOK 2 MOXHO CPaBHUTL C PUCYH-
KOM 3, UNNIOCTPUPYIOLLMM 3aKOH TpaHcopMUpOBaHUA HeonpeaeneHHocTen. Ha pucyHke 2 yHKumn gx(a,
i=1, 2, 3 npeacraBnaioT coOOW NMNOTHOCTM pacnpeaeneHnsl BEPOATHOCTEN CIy4YanHbIX NEPEMEHHbIX, no,u-
YMHSAIOLLMXCA COOTBETCTBEHHO HOPMAaribHOMY, TPEYronbHOMY M HOPManbHOMY 3akoHam. COOTBETCTBEHHO
dyHKUMA gy(N) NOKa3aHa aCUMMETPUYHON, YTO 0OLIYHO UMEET MECTO B Cry4ae HESNIMHERHbIX MoAene unm

acumMmeTpum cbyHKLUMi 9)(,-@)-

A,
9X1(E_.1)
—_—] Y=f(X) —»
9%(&2) gy(n)
—_—
9%3(Ea)

PucyHok 2 — TpaHcdopmupoBaHue pacnpeaeneHuii Tpex (N = 3) He3aBUCUMBIX BXOAHbLIX BEMUYUH

5.4.5 Ha npaktuke TOMbKO B CaMbIX NPOCTLIX CAy4Yasax npeobpa3oBaHue pacnpeaeneHnit Moxer ObiTb
BbINOMHEHO 6e3 npubnuxkeHuit. MNpu oueHke HeonpeaeneHHocTn No GUM npuMeHsieTcs oauH metoa npubnu-
XeHus, B metoge MoHTe-Kapno — gpyroi. Ansa HeBonbLUON, HO BaXKHOW NOArpynnbl 3aaa4v OLEHKW Heonpe-
aeneHHocTu B cootBeTcTBMU ¢ GUM He TpebyeTcsi nprMeHeHust NpubnukeHuii (pelueHne SBNsieTca TOUHbIM).
Metog MoHTe-Kapno He no3BONSAET NONYy4YnTb TOUHbIE Pe3ynbTaThl, HO ANsi LUMPOKOrO Knacca 3agad oH Gyaer
6onee o60cHOBaHHbLIM, Yem noaxog GUM.

5.5 MNpeacrtaesneHue pesynsraToB

5.5.1 MNocne BbINONHEHUA TPAHCHOPMUPOBAHUA pacnpeaeneHuit omkHa ObiTb OTPaXKeHa, Kak npasu-
no, cneayowan uHopmaLms:

a) OLiEHKa ¥ BbIXOAHOW BEMUYMHBI Y,

b) cTangapTHaa HeonpeaeneHHOCTb U(y) OLUEHKU y;

¢) 3agaHHas 100p %-Hasa (Hanpumep, 95 %-Has) BEPOATHOCTbL OXBATa;

d) rpaHuubl BbIOpaHHoro 100p %-Horo (Hanpumep, 95 %-HOro) nHTepeana oxasara ans Y,

€) Aapyras 3Hauumasi MHpopMaums, Takas Kak TN MHTepBana oxeata (BepPOSATHOCTHO CUMMETPUYHbIN
UM HAUMEHbLLWRA).

5.5.2 3HaueHus y, u(y) v rpanuy 100p %-Horo nHTepBana oxeara Ansa Y A0MkHbI ObITb YKa3aHbl C TakUM
KONMYECTBOM 3HaYaLUmMx LUMdp, 4Tobbl HU3LLMI pa3psa 3anucu 3HAYEHUs STUX BENUYMH COBNAaaan C HU3LLUM
paspsinom, ucnonb3dyemMbim Ansa 3anucu u(y) [ISO/IEC Guide 98-3:2008 (7.2.6)]. OObIvHO AnA npeacTaBneHus
u(y) AOCTaTOYHO OAHOWM UM ABYX 3HaYaLLMX umdp.

MpuMedyaHue 1—TpeacTaBnsemMoe YUCIIEHHOe 3Ha4YeHNe OBbIYHO MOMyYatoT NyTEM OKPYITEHUs Yucna, co-
Aepxallero Gorbliee KONUYeCTBO 3HaYaLLMX Ludp.

MpuMeyaHune 2— dakTopoM, BIUSIOWMM Ha BLIGOP NPEACTABMNEHNUS pe3yNsTaToB O4HOM UAW ABYMS 3Ha-
YalMK Lundpamu, SBRsieTcs 3Hadallasn Ludpa BeICLLIEro paspsiga B 3Ha4eHuu u(y). Ecnn ato 1 unu 2, To NorpeLtHocTb
oKpyrneHus u(y) ByneT conocTaBUMa C CaMmuM 3HaveHueM BenuWunHLL ECnn Xe nepsas 3Havallas uudpa pasHa 9, To
OTHOCHTEMbHAasA NOrpeLIHOCTL OKPYrMeHus OyaeT MeHbLUe.
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lMpumeyaHue 3— EcnunonyyeHHble pesynsrathl JOMKHbI BbITb UCONbL30BaHbI B AanbHERLINX BEIMUCIIEHUSX,
cnepyeT onpefenuTb, eCTb NI HeobXoAUMOCTb B coxpaHeHun Gonbluero umcna sHaqawux yudp.

lpumep — Pesynbmamsi dns y, u(y) u epaHuy, uHmMepeana oxeama e cjsiyyae, koeda uHmepeasn oxeama
acumMmempuyeH omHocumesibHO y, a u(y) umeem dee 3HavYauwjue yugpbi, npueedeHbl e sude: «y = 1,024 B;
u(y) = 0,028 B; HaumeHbwuli 95 %-Hbil uHmMepean oxeama: [0,983, 1,088] B».

Te e pesynbmambl e cilyyae, Ko2da u(y) ebipaxxeH o0HOU 3HavYaujel yugpol, umerom eud: «y = 1,02 B,
u(y) = 0,03 B, HaumeHbwulii 95 %-Hbili uHmMepean oxeama: [0,98, 1,09] B».

6.6 OueHnBaHue HeonpeaeneHHocTu no GUM

5.6.1 B GUM ycraHoBneHo o0Liee pykOBOACTBO, pacnpOCTPAHSAIOLLEECs HA pa3Hble acnekTbl nocne-
[0BaTeNnbLHOr0 OLIEHWBAHUA HEONMPEAENEHHOCTU B COOTBETCTBUM C 5.1.1, U yCTaHOBMNEH cnoco6 OLeHMBaHUS
HeonpeaeneHHOCTU ANA 3TanoB TPaHCOPMUMPOBAHUA pacnpeaeneHuii U NONy4YEHNs OKOHYATENbHbIX Pe3ysb-
TaToB usMepeHusa. O6Lwaa cxema OLeHUBAHUA HEONPEAENEeHHOCTH, ycTaHoBneHHaa GUM, npuHaTa MHOrMMK
opraHusauusiMu, HaLWna WUPOKoe NPakTMYeCcKoe NPUMEHEHNe, CNONb3YeTCA B CTaHAapTax U pykoBOACTBAX,
B KOTOPbIX pacCMaTpUBaOTCA BONPOCHI OLIEHKU HEONPEeAENEeHHOCTU M3MEPEHUA, U peanu3oBaHa B NporpaMM-
HbIX CpeacTBax.

5.6.2 Cnocob oueHuBaHua HeonpeaeneHHocTu no GUM Bkniiouaet B ceba cneaytowme aransl. Kaxaan
BXOAHAA BENUUMHA X; MOAENN XapaKTEPU3YETCA MaTEMATUYECKUM OXKMAAHUEM U CTAHAAPTHBIM OTKNOHEHNEM
NNOTHOCTK pacnpeaeneHns BepoATHOCTEW, NOCTABMNEHHOW B COOTBETCTBUE 3TON BenuuuHe [ISO/IEC Guide
98-3:2008 (4.1.6)]. OueHKy maTeMaTU4EeCKOro OXnaaHus NPUHMMAIOT B Ka4ECTBE Hauny4LLen OLUEeHKN X; Benu-
YMHbI X, @ OLEHKY CTaHAapTHOTO OTKNOHEHNS — B KA4YECTBE CTaHAAPTHON HEONPEAENEHHOCTH L(X;) OLEHKM X;.
Ha ocHOBE 9TUX AaHHBIX B COOTBETCTBMM C 3aKOHOM TPaHC(OPMUPOBAHUA HEoNpeaeneHHOCTen
[ISO/IEC Guide 98-3:2008 (5.1.2)] yepes pasnoxeHue yHKUMN n3MepeHns B paa Tennopa ¢ COXpaHeHnem
YNEeHOB NepBOro Unu Bonee BbICOKOro nopsaka ManocTtu nony4atror

a) OLIEHKY ¥ BbIXOAHOW BENUYUHDI Y,

b) cTaHgapTHYO HeonpeaeneHHOCTb L(Y) OLEHKH y.

OUEeHKy y OnpeaensioT Kak 3HauyeHne PYHKLMM U3MepeHus B Touke x;. Mpu onpeaenexun uHTepsana
oxsaTa Ans Y UCnonb3yloT NPeanonoxeHue, 4to Y noAUYMHAETCA HOPMAnbHOMY pacnpeaeneHuio unu, ecnm
ymncno creneHei ceoboabl, cooTBeTcTByOWEE U(Y), KOHeYHO [ISO/IEC Guide 98-3:2008 (npunoxeHue G)],
mMacLUTabupoBaHHOMY CMELLEHHOMY {-pacnpefeneHuto.

MpuMeyaHune — B 4yucno xapakrepucTuk BXOLHON BEMUYUHBI MOXKET BXOLWTb Takke YNCNO cTeneHei cso6o-
Abl Ana u(x;) [ISO/IEC Guide 98-3:2008 (4.2.6)], a Takxe, npu HeOGXOAUMOCTH, NoNapHsIe KoBapuaLun OLEeHOK BXOAHbIX
BenuyuH [ISO/IEC Guide 98-3:2008 (5.2.5)].

5.6.3 3rtanbl TpaHCHOPMUPOBAHUA pacnpeaeneHnii U NONy4YeHMa OKOHYaTenbHbIX pesynsratos no GUM
[sTanbl b) 1 ¢) B 5.1.1] BKnto4atoT B cebs cneayoLme KOMNbIOTEPHbIE pacv€eTbl [CM. PUCYHOK 3, NIIOCTPUPYIO-
LM 3aKOH TpaHCOPMUPOBAHUS HEONPEAENEeHHOCTEN Ana moaenu ¢ Tpems (N = 3) He3aBUCMMbIMU BXOAHbI-
MK BenuunHamn X = (X;, X5, X3)T, COOTBETCTBYIOLLMMU OLEHKAMM X; U CTaHAAPTHBIMU HEOMPEAENEHHOCTAMM
9TUX OLEHOK U(X;), i =1, 2, 3; OLIEHKOIN BbIXOAHOW BENUYUHBI Y SBMAETCA ¥ C COOTBETCTBYIOLLEN CTAaHAAPTHOM
HeonpeaeneHHOCTbIo u(y)]:

Xq, U(Xq) =
Xp, U(xg) — | Y=f(X) |— . uly)

X3, U(Xz) ——>

PucyHok 3 — TpaHcdopmupoBaHue HeonpeaeneHHocTen Ansa Tpex (N = 3) He3aBUCUMBbIX BXOLHbIX BEMUYUH

@) B COOTBETCTBMM C NIOTHOCTbLIO PACnpeaeneHns BepOATHOCTEN ANA BXOAHbLIX BENUYNH X = (X, ..., XN)T
onpeaensioT OLIEHKN MaTeMaTU4eCcKoro OKMaaHma X = (xy, ..., x,\,)T M CTAHAAPTHOrO OTKIIOHEHUS (CTaHJapTHbIe
HeonpeaeneHHocTn) u(x) = (u(xy), ..., u(xN))T. Ecnu X; siBnsiotcsa cTtaTucTuiecku 3aBUCUMbIMU (UIMEIOT HEHY-
NeBYI0 KOBApMALMIO), TO UCNONb3YIOT COBMECTHYIO MITOTHOCTb pacnpeaeneHus X;

b) onpeaensioT uncno crenexei cBo60/1bI (GECKOHEYHOE UMM KOHEHHOE) AN KaXA0M U(X);

C) ANs KaXioi Napbl 3aBUCMMbIX BEIMUMH X; U X: HAa OCHOBE COBMECTHOM NMIIOTHOCTM pacnpeseneHus X;
7} Xj onpeaensaioT KoBapuaumio (B3auMHyI0 HEONPeAEneHHOCTb) U(x;, X) ANA X; U X,

d) onpeaensioT YacTHbIe NPOM3BOAHbLIE NepBoro nopsiaka ot f(X) no X;
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€) BbIYMCIIAIOT OLIEHKY ¥, NOACTABMAS B (PYHKLMIO n3mepeHus X = Xx;

f) BbluMCNAIOT KO3 PULUMEHTBI YyBCTBUTENBHOCTU Mogenu [ISO/IEC Guide 98-3:2008 (5.1.3)] 4epes
3HAYEHUA BbIMUCIIEHHBIX YaCTHBIX NPOU3BOAHbIX B TOUKE X;

@) BbIYMCMNAOT CTAHAAPTHYIO HEONPEAENEHHOCTb U(y), 00beauHan u(x), u(x;, xj) N KOIPULMEHTBI YyB-
ctButenbHocTn mogenu [ISO/IEC Guide 98-3:2008, dpopmynbl (10), (13)];

h) BbIMMCNAIOT V¢ [UNCNO 3PDEKTUBHBIX CTENEHeN CB00OALI AN u(y)] no dopMyne Yanya-Carreprysi-
Ta [ISO/IEC Guide 98-3:2008, dpopmyna (G.2b)];

i) BBIYUCNAIOT pacLUMPEHHYIO HeonpeaeneHHOCTb Up M COOTBETCTBYIOLUMIA MHTEpBan oxBarta (ans 3a-
OaHHOI BEpOATHOCTU oxBaTa p) Ang Y (paccmaTpuBaemMon B Ka4eCTBE Cry4yanHon nepeMeHHo) nocpeacTBOM
BblibOpa MHOXMTENa Anda u(y) B Buae keaHtuns pacnpeaenenus dyHkuun (Y — y)/u(y), npegnonaraemoro
CTaHAapPTHbLIM HOPMarbHLIM PACMPEAENEHUEM (ANA V i = o0) UMK f-pacnpeneneHnem (AN Veg < o).

5.7 YcnoBus npuMeHUMMOCTH cnocoba oueHnBaHua no GUM B cnyuyae nmHeiHOM Mogenm

5.7.1 B cnyyae nuHelHbIX mogenen (pyHKUMS U3MEPEHNSA NMUHENHA OTHOCUTENLHO X)) NpUMEHEHUE 3a-
KOHa TpaHChopMUpOBaHUS HEONPEOEeNeHHOCTEN BCErAa KOPPEKTHO.

5.7.2 NInTepBan oxeata MOXeT BbITb onpeaeneH B cootBeTcTBuM ¢ GUM Npu BbINOMHEHMU CREAYIOLMX
YCIOBWIA:

a) npumeHuma dopmyna Yanua-CatrepryaiTa Ans BblMMCneHus yucna apekTuBHbIX CTeneHel csobo-
abl u(y) [ISO/IEC Guide 98-3:2008 (G.4.1)], ecnn oaHON UNK HECKONBKUM U(X;) COOTBETCTBYET KOHEYHOE YUCNO
cTeneHei ceobosabl;

b) ecnu craHgapTHoi HEONPEAENEHHOCTM OLEHKM KaKOW-NWGO BXOAHOW BEMMYMHLI X; COOTBETCTBYET
KOHEYHOE YMCro cTeneHen csoboabl, TO 3Ta OUEHKA HE 3aBUCUT OT OLIEHOK APYrMX BXOAHbIX BENUUNH;

C) NNOTHOCTb pacnpeaesneHns BEPOATHOCTEN ANA Y MOXET ObITb anNPOKCMMUPOBAHA HOPMarbHbLIM pac-
npegeneHnemM Mnu MacLUTabMpoBaHHbLIM CMELLEHHbIM {-pacnpeaeneHumem.

MpumMmeyaHue 1—Ycnosue a) obecne4mBacT BOZMOXHOCTb ONNUCAHUA Y MacluTabupoBaHHBIM CMELLEHHBIM
t-pacnpegeneHuem.

MpumeyvyaHune 2—Ycnosue b) ceasaHo ¢ TeM, 4To GUM He paccMmaTpuBaeT BO3IMOXHOCTb OLEHUBAHUA He-
onpeAeneHHoCTY B cry4ae 3aBUCUMBIX X; C KOHEHYHBIM YUCIOM CTeneHeit ceoboabl.

MpumMeyvaHue 3— YcnoBue c)3aBefoOMO BLINOMHAETCS, €CAN Kaxaas cnyvanHan nepemMeHHas X; NogYnHAETCA
HopmMarnbHOMY pacnpegeneHunto. OHO BLINOMHAETCA Takxke B criyyae, Korga BbiNOfIHEHbI YCOBUSA LieHTpanbHOR npeaens-
HoW Teopembl [ISO/IEC Guide 98-3:2008 (G.2)].

MpumevyaHue 4— Cnocob oueHnBaHus HeonpegeneHHocTU No GUM He MoxeT 6bITb MPUMEHEH, ecnu Benu-
YnHa X BKNaf KOTOPOW B U(y) ABNAETCA JOMUHMPYIOLUM, HE MOAUNHAETCA HOPMasbHOMY pacnpefeneHuio.

5.8 YcnoBusi npuMeHUMOCTHU cnocoba OoLleHUBaHUA HeonpeaeneHHocTu no GUM gns
HEeNMUHEeNHbIX Moaenen

5.8.1 3aKoH TpaHCHOPMUPOBAHUSA HEONPEAETIEHHOCTEN MOXKET ObiTb NPUMEHEH ANA HENUHENHBLIX MOAE-
nen Npu BbINOSIHEHUK CNEAYIOLMX YCITOBUNA:

a) pyHKUMs FUMEET HENPepPLIBHYIO NPOU3BOAHYIO MO KOMNOHEHTaM X; BekTopa X B OKPECTHOCTAX OLEHOK X;;

b) ycnosue a) cnpaseanuso B OTHOLLEHWW NPOU3BOAHBLIX BCEX NOPAAKOB, UCMOMNb3YEMbIX B 3aKOHE
TpaHcOPMUPOBAHUA HEOMPEAENEHHOCTEN;

C) BENUYUHBI X}, BXOASALLME B 3HAYNMbIE YNeEHbI pasnoxeHna dyHkuumn f(X) B paa Teinopa BbICLLKUX MO-
PSAAKOB, HE3aBUCUMBI,

d) BenuumnHbl X;, BXOAALLME B YNEHbI PA3NoXeHnst pyHKUMK f(X) B paa Teinopa BbiCLUMX NOPAAKOB, NOA-
YMHAKOTCA HOPMAanbHOMY pacnpeaeneHuio;

€) UneHbl BbICLUMX MOPAAKOB, HE BKIIOYEHHbIE B annpokcumauuto f(X) paagom Teinopa, npeHeGpexxumo
Marnsl.

MpunmeyaHue 1—Ycrnosue a) HeobxoaUMO AN NPUMEHEHUS 3aKkoHa TpaHCOPMUPOBaHUSA HEOMpPes eneHHo-
CTeil, ocHoBaHHOro Ha annpokcumMauumn f(X) pagom Teidnopa nepeoro nopsaka, korga HenuHeHocTb f(X) He3Ha4YuTenbHa
[ISO/IEC Guide 98-3:2008 (5.1.2)].

MpnumeyaHue 2—Ycnosue b) Heobxognmo AN NPUMEHEHUs 3akoHa TpaHCOPMUPOBaHUSA HeonpeseneHHo-
CTeil, ocHoBaHHOro Ha annpokcumauum f{X) pagom Tenopa 6onee Buicokoro nopsaka [ISO/IEC Guide 98-3:2008 (5.1.2)].
BbipaxkeHne gnsa Hanbonee BaxHbIX YneHOB Goree BEICOKOro Nopsiaka, koTopele HeobxofuMo ydecTb, npusegeHo B GUM
[ISO/IEC Guide 98-3:2008 (npumevaHue k 5.1.2)].

MpumeyaHune 3— YcrnoBue ¢) OTHOCUTCA K paccmaTpusaeMoMy B GUM cnyyato, Korga B pasnoxeHun
B pAA Teiinopa y4uTbIBaloTCS YneHbl BbICLUMX NOPSAKOB, onpeAenseMblx HesaBucumeiMu X; [ISO/IEC Guide 98-3:2008
(npumevanue k 5.1.2)]. BO3MOXHOCTb yyeTa YNeHOB BbICLIMX MOPAAKOB, onpefenseMbix 3aBucumbiMn X, B GUM He
paccmaTpusaetcs.
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MpumMmeyaHune 4—Yenosue d) npeacrasnset coboit yTouHeHue yTBepxaeHns GUM [ISO/IEC Guide 98-3:2008
(npumeydaHme k 5.1.2)] o ToM, YTO 3aKOH TpaHCOPMUPOBaAHUS HEOMPeeNeHHOCTe!, YYUTLIBaIOLWMA YreHbl BbICLUMX Mo~
PSAKOB, OCHOBaH Ha NMPeAnonoXeHUN 0 CUMMETPUYHOCTU MITOTHOCTER pacnpedeneHns BeposaTHocTeh ana X;[19, 27].

MpumeyvaHue 5— Ecnu Tpebyemoe ANs CYLUECTBEHHO HEMUHEHHOM (PYHKLMM U3MEpPEHNS aHanuTh4eckoe
onpefeneHne YacTHBIX NMPOU3BOAHbLIX BbICLUUX MOPSAKOB NPEACTaBnseT TPYAHOCTU UM MOXET MPUBECTM K oLimnbKam,
TO JjonyckaeTcs NpUMEHEHWe METOL0B YUCIIEHHOro AN dEepeHLIMPOBaHUA C NCMOMNb30BAHUEM COOTBETCTBYHOLLEro Mnpo-
rpamMmMHoro obecneyeHus. Kak BapuaHT, YacTHble NPOU3BOAHbIE MOTYT ObiTb anMPOKCMMMPOBaHbl YUCTTEHHO METOLOM KO-
HeYHbIX pasHocTelt [5]. (B GUM npuegeHa opmyna KOHeYHO-pasHOCTHOW annpokcMMauun As BEIYUCTIEHUS YacCTHbIX
npousBogHbIX nepsoro nopsagka [ISO/IEC Guide 98-3:2008 (npumevanue 2 k 5.1.3)].) OaHako cneayeT cobnrogaTe ocTo-
POXHOCTb, ONEPUPYSA KOHEYHBIMU PAZHOCTAMU ANA GNU3KUX 3HAYEHWIA DYHKLMK, MOCKONBKY NOrPELUHOCTU OKPYITIEHMNS Yn-
cen npu UCrnosnb3oBaHUM apUPMETUKN C KOHEYHON TOYHOCTBIO CMOCOBHEI NMPUBECTM K 3HAaUUTENBHBLIM OLLWGKaM B pacyeTax.

5.8.2 NHTepBan oxsata MOXeT ObITb OnpeaeneH B cooTBeTcTBUM ¢ GUM, ecnu BbINOSIHEHbI YCNOBUSA a),
b) u ¢), yctaHoBneHHble B 5.7.2, a npuMeyaHue 3 u3 5.8.1 3ameHeHo Ha cneayioLlee: «YCnoBue ¢) Heobxoan-
MO ANns TOro, YToObl MHTEepBan oxsara Mor ObITb ONPeAeneH u3 pacnpeaeneHnin 3TUX BENMUYUHY.

5.8.3 Ecnu ycnosus 5.8.1 unu 5.8.2 BbINOMHEHbI (4TO CNpaBeAnMBO ANA MHOMUX NPaKTUYECKUX CUTYa-
LMI), TO 3TOr0 OObLIMHO AOCTATOMHO ANA KOPPEKTHOrO NPUMEHeHUs cnocoba OLeHUBaHUS HEOMPEAENeHHOCTH
no GUM.

5.9 Metog MoHTe-Kapno ans atanoB TpaHcopMupoBaHUA pacnpeaeneHuin u Nony4YeHus
OKOH4YaTesbHbIX pe3ynbraToB

5.9.1 Metoa MoHTe-Kapno obecnevyuBaeT nosydyeHue MNpUONMKEHHOTO YUCIEHHOTO NpPEeACTaBnNEeHUs
Maremaru4eckoro obbekra G, KOTOpbIM MOXET ObiTb, B 4aCTHOCTH, (pyHKUMA pacnpeaeneHnn Gy(n) ana
Y [32, cTp.75]. OCHOBHbIM NPUHLMNOM 9TOro Noaxoda sIBASITCHA NOMyYeHUe NOBTOPHbIX BbIGOPOK U3 NNOTHO-
CTeil pacnpefeneHns BepOATHOCTEN ANSA BXOAHbLIX BENUYUH X; U NONyYeHUEe COOTBETCTBYIOLIEN BLIGOPKN Ha
BbIXOAE MOAENMU.

5.9.2 Mockonbky Gy(n) coaepxut B cebe BCIO U3BECTHYIO MHpopmaLmio 06 Y, To Ha 0CHOBE Npubnnxe-
HUA G MoXeT ObITb NonyveHa annpokcumauus noboi xapakTepucTuku Y, TaKoW Kak maTemaTudeckoe oxmaa-
HWe, AUCnepcus Unu uHTepBarn oxsara. Ka4ecTBo MOMy4YeHHbIX pPe3yrnbTaToB yNny4LwaeTcs no Mepe yBenuye-
HKSA Ymcna BbIOOPOK.

5.9.3 Maremartunyeckoe oxugaHue u gucnepcus (a takke 0onee BbICOKME MOMEHTbI pacnpeaeneHus))
MOTYT GbITb OnpeaeneHbl HENOCPEACTBEHHO MO BbIDOPKE HA BbiXoAe Moaenu. [ins onpeaerneHus MHTepsana
oxBarta Heobx0aUMO NpeaBapUTENbHO 3TY BbIOOPKY YNOPSAOHNUTD.

594 Ecnn y,, r=1, ..., M, npeacrasnsior coGoin M 3HauyeHuil Ha BbIXOI€ MOJIENM, B3ATLIX HE3ABUCH-
MO M3 MMOTHOCTU pacnpeaeneHns BepOSTHOCTEN AN Y, TO NPpUBNMXEHHbIe 3HAYEHUs1 MaTEMaTUYECKOTO OXM-
Aauna E(Y) n aucnepcun V(Y) MOryT GbiTb MOMyYeHbl N0 3TUM BLIGOPOUHLIM 3HAYEHUAM y,. B obuiem cny-
yae Bce MOMeHThI Y [Bkntodas E(Y) n V(Y)] moryT ObiTb annpOKCUMUPOBAaHBLI UX BbIOOPOYHBLIMU 3HAYEHUAMM.
Ecnu 0603Ha4nTh M, 4nuCno 3Ha4YeHul BbIOOPKU, HE NPEBLILLAIOLLIMX HEKOTOPOrO NPOWU3BOMNBLHO BbIOPAHHOTO
3Ha4eHns g, TO BepongHocrb Pr(Y < yg) MOXKHO NPUGANMKEHHO ONPEAENUTL PABHOK MyolM. Takum 06pasom, no
BbIOOPKE y, MOXHO NOCTPOUTbL CTYNEHYATYIO PYHKLMIO, annpOKCUMMPYIOLLYIO (pyHKLMIO pacnpeaeneHns Gy(Mm).

5.9.5 Kaxxnoe 3HaueHue y, ONpeaensioT Ha OCHOBE Cy4aliHO BbIOOPKU BXOAHBIX BEMUYUH X; U3 NX pac-
npegeneHunii BEPOATHOCTEN U NOCNeyoLWwero npeobpasoBaHNA STUX BXOAHBIX BEMMYMH MOAETbIO U3MEPEHUS.
Mpubnmkexne G, nonyveHHoe metogom MouTe-Kapro, npeacrasnser co6on BbIGOPOUHbIE 3HAUEHMS Y, pac-
MOMNOXEeHHbIE B CTPOro BO3pacTaoLeM nopsigke.

MpumMedaHne — CylecTsyeT HebonbLuan BEpOATHOCTL TOMO, YTO HaMAYTCA aNeMeHTHl BLIGOPKM y,, coBnaga-

foLL1e Mo 3HaYEeHMWIo. B 3TOM criy4ae NOCTPOUTL CTPOro BO3pacTaloLLyio NocreoBaTeNlbHOCTbL MOXHO, BHOCS B COBMagaio-
LmMe anemMeHTbl BEIBOpKM Marnble cnydYaiHele Bo3MyLeHUs (cM. 7.5.1).

5.9.6 MNMpumeHeHue metoaa MoHTte-Kapno ans TpaHcdopMupoBaHus pacnpeaeneHuin cxemaTtuyecku no-
KasaHo Ha pucyHke 4 Ansi cny4vasn 3apaHee 3afaHHoro sHadeHus M (cny4van, korga M He 3agaerca 3apaHee,
paccmartpuBaetca B 7.9). NoaranHaa npoueaypa meroga MoHTte-Kapno Bkniouaer B cebsi:

a) BbIOOp uKucna ucnoitaHuin M (cm. 7.2);

b) dopmuposanue B kaxaom us M ucneitaHuin N-MmepHOro BEKTOpa BXOAHbIX BENMUMH X; B COOTBETCTBUN
C X 3aKkoHaMu pacnpegenenus (cm. 7.3);

C) NonyyeHue A5 Kaka0ro Takoro BEKTopa 3HaveHus Y Ha Bbixoge Moaenu usmepeHus (cm. 7.4);

d) pacnonoxeHue nony4YeHHbIX M sHa4eHuin Y B CTpOro sBospacraioLemM nopsigke, obecneunsaioLlee no-
cTpoeHue npubnmwxkenuns G (cMm. 7.5);

€) nony4eHne Ha ocHoBe G OUEHKW y Ana Y u ee ctaHaapTHON HeonpeaeneHHocTu u(y) (M. 7.6);

f) noctpoeHue Ha ocHoBe G MHTepBana oxsarta AnA Y, COOTBETCTRYIOLLEro 3a4aHHOW BEPOATHOCTU OX-
Bara p (cMm. 7.7).
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MpumedaHue 1— dopmupoaHue BLIGOPKU U3 pacnpeseneHuii BeposiTHOCTe paccMaTpuBaeTca B 6.4 U B
npunoxeHun C.

Mpumeydanue 2—CpeaHee apucmeTyeckoe U3 M 3Ha4eHNI Ha BLIXOAE MOAENU SBNSETCA CRyyaiiHoii nepe-
MEHHOW ¢ MaTemaruyeckum oxuaaHnem £(Y) n gucnepcuein V(Y)Y M. Takum o6pasoM, 6nusocTs cpegHero apudmeTuye-
ckoro K E(Y) nponopuyonansHa M-172,

WcxogHble AaHHbie CoBMmecTHasi NNOTHOCTbL
Ans NPUMEHeHNA BEPOSTHOCTH gy (E) BeposTHOCTL
metona MokTe-Kaprio AN BXOAHBIX BENUuuH X oxeara p
Pa3snen 6 TepmMuH no 3.13
Yucno M
'\Y"Z“;?&'; UCTILITaHUA MeToaa
MonTe-Kapno

Moppa3sgen 4.1 Mogpaspen 7.2

TpaHcchopmupoBaHue pacnpeneneHuii ) )

MeTorioM MoHTe-Kapno Ha ocHose
COBMECTHOIA NNOTHOCTH pacripeaeneHus
BEPOSITHOCTEN BXOHbIX BEMUUMH M sexropos xj,..., Xy
1 MOAENN N3MepeHus U3 pacnpegeneHus gy (&)

Moapasnen 7.3

M BbIXOAHBIX 3Ha4eHWiA
y,=fx). r=1,.M

Monpasnen 7.4

PesynbTat npumeHeHns meroga MoHTe-
Kapno: dyHkuus pacnpegeneHus
BHIXOAHON BENUUMHLI DuckpeTHoe npeacTaenexne G

byHKUMK pacnpeaeneHusi
ANA BbIXOAHOW BENUYUHbI Y

Moapasnen 7.5

OkoHYaTenbHbIiA

pesynbrar
OueHka y u ee

cTaHaapTHasi
HeonpeaeneHHoCTb u(y)

WuTepean oxsara
Wiow Ynignl Anst Y

Moppaspen 7.6 Noppasgen 7.7

PucyHok 4 — 3T1ankl TpaHchopMUPOBaHUs pacripeAerieHuid U NoNyYeHUs! OKOHYATENbHLIX Pe3yrsTaToB OLieHUBaHNUS
HeonpeaeneHHocTn MeTogom MoHTte-Kapno

MpumMmeyaHnune 3— Ha atane e) MoXHO Ucnonb3oBaTb M HeynopsfoveHHbIX peanusauyuit Y. OgHako ansi
onpeaeneHns WHTepeana oxearta Ha atane f) 3HaueHUs1 BeI6OpKM BIXOAHbIX 3HA4YEHUIA MoAenyn Heo6xoaMMO YNOpSAAOUUTD.

5.9.7 3dpdektuBHocTb MeToga MoHTe-Kapno npu onpeaenenuu y, u(y) U uHTepBana oxearta ans Y
3aBUCUT OT aAEeKBaTHOrO BbiDOpa uncna ucnoitaHuin M [aran a) B 5.9.6]. PekomeHaauuu no onpeaeneHuio
AOCTaTOMHOro 3Ha4yeHna M u no apyrum Bonpocam peanusauum metoga Monte-Kapno npuseaeHsbl B [7] (cwm.
TaKke 7.2 un 7.9).
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5.10 YcnoBusa npumeHumoctu metoga MoHte-Kapno

5.10.1 Mpumenenne metoga MonTte-Kapno ans TpaHcOpMUpoOBaHMA pacnpeaeneHuii ¢ nonyyeHmem
pe3ynbratoB OLIEHUBaHUS HEONPEAENEeHHOCTU TPEOYET BhINONMHEHUA CNEeaYIOLWMX YCIOBUIA:

a) dyHKUMA nsMepeHnst f — HenpepbiBHA NO BCEM X BEKTOPA X B OKPECTHOCTM HaUMYYLUMX OLEHOK X;
BXOAHbIX BENIUUUH X;;

b) cyHKUMA pacnpeaenelna AnAa Y HenpepbiBHA U CTPOro BO3pacraroLas;

C) NNOTHOCTb pacnpeaeneHns BEPOATHOCTEN Ana Y.

1) HenpepbIBHA Ha UHTEPBArE, A€ ee 3Ha4YEeHUA CTPOro NONMOXKMUTENbHBI,

2) yhumopanbHa (1. €. UMEeeT €AUHCTBEHHbIN MAKCUMYM),

3) paBHa HymiO MM MOHOTOHHO BO3PACTAaET CNeBa OT MOAbl U MOHOTOHHO YObIBAET UNKM paBHA HYMIO
cnpasa OT MoAabl;

d) E(Y) u V(Y) cyLuecTByioT;

€) BbibpaHHOe 3HaueHne M aBnAaeTca AOCTaTovHO GONbLUNMM.

NMpumeyvyaHue 1—B otnuune ot TpeboBaHNA a) HENPEPLIBHOCTU CaMOM OYHKLIMU U3MEPEHUST HUKAKMX yCro-
BWIA Ha NPOU3BOAHLIE 3TON (DYHKLMU HE HanaraeTcs.

NMpumMmeyvyaHune 2—Ycnosus a) n b) obecnewnsalotr 04HO3HAYHOCTb PYHKLMM 0BpaTHOIN hyHKUMM pacnpepene-
HUA W, cneaoBaTenbLHO, MO3BOMSAIOT ONPeAenuTb UHTEpBan oxBaTa. Ecnu onpeaeneHue nHTepearna oxeara He TpebyeTes,
TO He0BX0ANMBIM SIBMNAETCA TONLKO yCrioBUe a).

MpuMeyaHue 3—Ycnosue c) HeOOXOZUMO TONBLKO B CNyYae onpeaeneHs HauMeHbLLIEro HTepBara oxeara.
Torga ycnosue c) obecnevnBaeT eMHCTBEHHOCTb HAUMEHBLLETO UHTepBaa oxBaTa, COOTBETCTBYIOLLIErO 33/JaHHOIN BEPO-
ATHOCTW oxBaTa. Ecnun mMofa sBnseTca rpaHUYHON TOYKON MHTepBana, Ha KOTOPOM MIOTHOCTbL pacnpeAerieHns BeposT-
HOCTEW OTNWUYHA OT HYNS, TO OAHO U3 [ABYX YCNOBUIA NepevncnerHns 3) aBNaeTca NULLHUM.

MpumeyvyaHune 4—Ycnosue d) HeobxoauMo ANa o6ecnedeHnss CXo4UMOCTHU MO BEPOSTHOCTU OLIEHOK, NONy-
YeHHbIX MeTofloM MoHTe-Kapno, npu yBenuueruu M (cm. 7.2).

MpumMmeyaHune 5— Ycnosue e) Heobxogumo aNa obecneveHns JOCTOBEPHOCTHU pe3ynTaToB OLEHUBAHUA He-
onpegeneHHocTy (cMm. 8.2).

5.10.2 Ecnu ycnoBus, yka3aHHble B 5.10.1, BbINOMHEHbI, TO pe3ynbTaTbl OLIEHMBAHWUSA HEONpeaeneHHo-
CTU C ucnornb3oBaHuem Metoga MoHTe-Kapno MOXHO CHMTaTb AOCTOBEPHLIMU. OTU YCNOBUS MEHEE XKECTKUE,
4YeM Te, BbINONTHEHUE KOTOPLIX HE0OX0AMMO AN OLIEHUBAHUS HeonpeaeneHHOCTM no GUM (cm. 5.7 u 5.8).

5.11 CpaBHeHMe cnoco60B oueHMBaHUA HeonpeaeneHHocTn no GUM un metogom Monte-Kapno

5.11.1 Uenbto nogpasgena siBNAETCA CPaBHEHUE MPUHUMMOB, NeXawuxX B OCHOBE OLEHWBAHUSI He-
onpeaeneHHoctn no GUM u metogom MoHTe-Kapro, ncnonb3yemoro ansi npeo6pasoBaHus pacnpeaeneHuit.
B Hacroswwem noapasgene npueeneHsl HEKOTOpble 0OOCHOBaHWUSA MCNONb30BaHUA metoga MoHTte-Kapno B
yCnoBusix, korga 060CHOBaHHOCTL NPUMEHeEHUs cnocoba oueHnBaHusi HeonpeaeneHHoctu no GUM ocraetcs
HEsAICHOM.

5.11.2 Ons cpaBHeHus cnocoba oueHuBaHus HeonpegeneHHoctn no GUM ¢ merogom MoHTe-Kapno
nones3Ho cgenartb 0630p OCHOBHbLIX NosnoxeHuii GUM, kacatomxcsl OLeHMBaHMA HeonpeaeneHHoCcTen Tuna
A v Tuna B. MNpu onpegenexnuu oueHkn HeonpegeneHHoctu Tuna A GUM no3Bonser nonyynTb HanmnyuyLuyto
OLIEHKY BENWYMHBI U COOTBETCTBYIOLLEH CTAHAAPTHOW HEONPEAENeHHOCTU B BUAE CpeHero apudMeTn4eckoro
1 BbIBOPOYHOrO CTaHA4APTHOrO OTKMOHEHUSA, NONYYEHHbIX HA OCHOBE He3aBUCUMbIX HabnogeHuin. Mpu onpe-
AeneHun OLEHKU HeonpeaeneHHoCTM Tuna B ucnone3yoT anpuopHble 3HaHUS O BEMMYUHE A4S ONUCAHUA C ee
MOMOLLLIO NIIOTHOCTU pacnpeaeneHnsa BEPOATHOCTEN, HA OCHOBE KOTOPLIX ONPEAENSAIOT HAUMYYLLYIO OLIEHKY
BEMUYMHBI U COOTBETCTBYIOLLYIO CTAHAAPTHYIO HeonpeaeneHHocTb. B coorBeTcTBMM ¢ GUM 06a Tuna oueHok
OCHOBaHbI Ha UCMONbL30BaHUM pacnpegeneHuin sepoaTHocTen [ISO/IEC Guide 98-3:2008 (3.3.4)] n o6wenpu-
3HaHHbIX MHTepnpeTauuit BeposiTHocTu [ISO/IEC Guide 98-3:2008 (3.3.5)]. B noaxoge GUM oueHuBaHue He-
onpeaeneHHOCTU noapa3ymeBaeT TpaHCOPMUPOBAHUE pacnpeaeneHnii BEPOATHOCTEN, MOCKOMNBKY BXOAHOM
U BbIXOQHOW BEnW4MHaMm B HEM CTaBATCSA B COOTBETCTBME CryvailHble nepemeHHble, 06nagailolme CBOMMM
pacnpeaeneHnamu sepositHocTen [ISO/IEC Guide 98-3:2008 (G.6.6)] (cm. Tarke 5.1.2).

5.11.3 B meToge oueHusaHua HeonpegeneHHocTu no GUM nnoTHOCTb pacnpeaeneHus BePOATHOCTEN
BbIXOAHOW BEMUYMHbLI B IBHOM BWAE HE onpegenstor. CCbifku HACTOoALEero craHgapra npu pacCMOTPEHUU
noaxoga GUM Ha pacnpefeneHue BbIXOAHOW BEMUYMHLI UCXOAAT M3 TOTO, YTO CYLLECTBOBAHUE TAKOrO pac-
npeaeneHns 0BycrnoBneHo CMbICITOM NPOLEAYpPbl OLIeHMBaHUS.

5.11.4 MeTtoa, yctaHaBnMBaeMbIi HACTOALUMM CTaHAAPTOM, B MAKCUMAarnbHO BO3MOXHOW CTEMNEHU COB-
mectum ¢ GUM, 0coGeHHO B OTHOLUEHUM UCNOMNb30BAHWUA NMOTHOCTEN pacnpeaeneHns BepOATHOCTEN Ans
ONUCaHUsi BCEX BXOASALLMX B MOAENb USMEPEHUSA BEMUYUH, HO MOXET OTNUYATLCA OT HEr0 B CNEAYIOLEM:
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a) BCEM BXOAHbIM BENUYMHAM X; B ABHOM BMAe NPUNUCaHbl COOTBETCTBYIOLLME MIIOTHOCTKM pacnpeaerne-
HWsi BEPOSTHOCTEN (@ HE CTaHAapTHbLIE HEONPEAENEHHOCTU OLIEHOK X; 9TUX BENMYMH) HA OCHOBE UMEIOLLIENCSA
uHdopmauum 06 Tux BenuumnHax. Knaccudmkaumus oLeHOK Ha OLeHKM TUNoB A 1 B He ucnonbayercs;

b) BblMMCNEHNE KOS PULMEHTOB YyBCTBUTENBHOCTU [ISO/IEC Guide 98-3:2008 (5.1.3)] He aBnserca
HEOTBLEMIIEMOIA YacTblO METOAA, W, CIef0BaTeNbHO, BLIMUCIIEHNE UMM YNCTIEHHAS anMPOKCUMALUA YacTHbIX
NPON3BOAHLIX (PYHKLMM U3MEPEHMA N0 X; HE TpebyeTca. Tem He MeHee METOA NO3BOMNAET NOMy4nTL NpUonu-
>KEHHbIE 3HAYEHNUA KOSDULMEHTOB YYBCTBMTENBLHOCTH, KOTOPbIE, OHAKO, HE ByAyT COOTBETCTBOBATb KOACh-
duumeHTam pasnoXxeHus PyHKUUKU UsMepeHnsa B psag Tennopa nepeoro nopsaka, a byayt yuutbiBaTb BCe
YrieHbl BbICLLErO MNOpsiAKa STOro pasnoXeHus (CM. npunoxexue B);

C) YMCNEHHOE NMpPeAcTaBneHne PyHKUMM pacnpeaeneHusi BbIXOAHOW BENMUYMHBI Y, MOMHOCTbLIO onpeae-
NseMoe BUAOM MOZENU U3MEePEHUs U NIIOTHOCTAMMU pacnpeeneHnusl BEpOATHOCTEN Ans X, He orpaHN4MBaeT-
CA HOpMAasbHBIM pacnpeaeneHnem unu MacwTabupoBaHHbIM CMELLEHHbIM f-pacnpegerneHuem;

d) NnocKonbKy NAOTHOCTL pacnpedeneHnsa BepoATHOCTEN Ansg Y He saBnsieTca B obueM cnyyae cumme-
TPUYHON, UHTEPBAN OXBaTa Ans Y Takke He Bcerga CMMMETPUYEH OTHOCUTENbLHO €€ OLeHkU. CrneloBaTenbHO,
Ans sbibopa MHTEpBana oxsara, COOTBETCTBYIOLLEro 3a4aHHOl BEpOSTHOCTU OXBaTa, Heobxoauma JononHu-
TenbHas uHdopmauus.

5.11.5 Tak kak cnoco6 oueHMBaHNUA HeonpeaeneHHocTn no GUM onepupyeT TONbKO Hauny4yMMu OLEH-
Kamu X; 1 COOTBETCTBYIOLUMMI CTAHAAPTHBIMU HEOMPEAENEHHOCTAMN (a Takke, Npu HeobXoAMMOCTH, KOBa-
prauusiMm 1 yucnamu cteneHein csoboabl), npeaocraBnsiemasi UM UHGOPMAaLMS O BbIXOAHOW BENUUUHE Y
orpaHuyena. Mo cyLlecTBy, OH MO3BOMAET NULLIL NOMYYMTb OLIEHKY ¥ ANA Y U COOTBETCTBYIOLLYIO CTAHAAPTHYIO
HeonpeaeneHHoCTb u(y), a Takke, B page crnydvaes, OUeHKY yncna sddekTUBHbLIX cTeneHen ceoboabl. Ecnu
YHKUUA MBMEPEHUA NUHERHA NO X, TO OLIEHKW ¥ U COOTBETCTBYIOLLEN HeonpeaeneHHocTu u(y) 6yayT aocro-
BEpPHbI. BClo ocTanbHyo uHopmauuio 06 Y, B TOM YMCIEe UHTEepBarnbl 0XBaTa, NOy4aloT Ha OCHOBE [10MONHM-
TenNbHbLIX NPEAnOoNoXeHUA 0 Buae pacnpeaeneHus Y (OHo aenaetca nubo HopmanbHbIM, NMBo Macrabupo-
BaHHbIM CMELUEHHbIM f-pacnpeaeneHnem).

5.11.6 Metog MoHTe-Kapno o6nagaet cnegyowymm npenuMyLLeCTBaMu:

a) COoKpaLLaloTCA aHanMTUYeCKue pacyeTel B criyqae Gonee CnoxXHbIX UMK HENUHEWHBIX MOAENEN, 0CO-
GeHHO BCneacTeue TOro, YTo He TpebyeTcs onpeaeneHne YacTHbIX NPOM3BOAHBIX NMEPBOro Unu 6onee BbICOKUX
nopsiikoB, HEOBX0AUMBIX ANS OLIEHKMU KOSMMDULUEHTOB YyBCTBUTENILHOCTU B COOTBETCTBMU C 3aKOHOM TPaHC-
hOPMUPOBAHNSA HEONPEAENEHHOCTH;

b) B obem cnyyae ynyywaroTca oueHku Y Ans HenuHelHbix moaenen [ISO/IEC Guide 98-3:2008
(4.1.4)];

C) YNy4LIAIOTCS OLEHKU CTaHAApTHON HEeONpeAeneHHOCTU OLUEHKW Y ANns HEeNUHENHbIX Moaenen, 0co-
GeHHO Korga X; NpunuCcCaHo He rayccoso (a, Hanpumep, aCUMMETPUYHOE) pacnpeaenenne, 6es Heobxoanmo-
CTU onpegeneHns NpousBoaHbIX Bbicumx nopsakos [ISO/IEC Guide 98-3:2008 (npumevanue k 5.1.2)];

d) cyLlecTByeT BO3MOXHOCTb MOCTPOEHUS UHTEpBana oxsara B COOTBETCTBMU C 3aaHHON BEPOATHO-
CTbIO 0XBaTa, KOrAa MIOTHOCTb pacnpeaeneHns BepOATHOCTEN ANs Y He MOXeET ObiTb aaekBaTHO annpok-
CMMMPOBAHA HOPMarnbHbIM pacnpeaeneHnemM unu MacwTabupoBaHHbLIM CMELLEHHbIM f-pacnpeaeneHuem,
T. €. KOrga ueHTpanbHasa npeaenbHas Teopema HenpumeHuma [ISO/IEC Guide 98-3:2008 (G.2.1, G.6.6)].
Annpokcumanuua HopmarnbHbIM pacnpeaeneHnemM unu MacwTabupoBaHHbIM CMELLEHHbIM f-pacnpeaeneHnemM
MOXET ObITb HeaeKkBaTHOW, korga (1) pacnpeaenexHue, NPUNUCaHHOe AOMUHUPYIOLEN BXOAHON BENMYUHE X,
He SABMSETCA HOPMarbHbIM PacnpeaeneHneM unum MacliTabmpoBaHHbIM CMELLEHHbIM {-pacnpeaeneHunem, (2)
dYHKUMA MOAENMN HENMUHENHA, (3) owmbka annpokcumauum, o6ycrioBneHHas ncnonb3yemon opMynon Yan-
ya-Carrepryaiita Ana pacdera yncna 3 deKTUBHLIX CTENEHEN CBOOOAbI, IBNAETCA CYLLECTBEHHON;

€) ANng onpeaeneHnst tHTepeana oxeara He TpebyeTtcst ucnonb3oBaHus koacdduumeHTa oxeara [ISO/IEC
Guide 98-3:2008 (2.3.6)].

6 NMnoTHOCTU pacnpeaeneHns BEPOATHOCTEN BXOOHbIX BESNTUUUH

6.1 O6wme nonoxeHus

6.1.1 Hactoawmi pasgen cogepxuT pekoMeHjauuu no BblIBOpY B HEKOTOPbIX TUMUYHBIX CUTyaUMSX
NIoTHOCTEN pacnpeaeneHnsi BEPOATHOCTEN ANA BXOAHbIX BENMYUH X; Ha aTane popMynupoBKM 3aaaqm oue-
HWBaHWA HeonpeaeneHHocTU. BeiGop NNOTHOCTU pacnpeaeneHns BePOATHOCTEN MOXET ObiTb OCHOBaH Ha
Teopeme bavieca [20] unu Ha npuHUMNe mMakcumyma sHTponuu [8, 26, 51, 56].

MpumeyaHue — B HeKOTOpbIX Criyyasix BoIGOP NPUNUCHIBAEMOI NIIOTHOCTH pacnpefereHns BEPOSTHOCTEN
MOXET GbITb OCHOBaH Ha WHbIX cooBpaxeHusax. Ho Bcerga AOMKHel BbiTk 3adrKeMpoBaHbl OCHOBaHUA, NOMOXEHHbIE B
OCHOBY 3T0r0 BhIGOpa.
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6.1.2 B 06uiem cnyyae BXOoAHbLIM BennuuHam X = (X, ..., XN)T COOTBETCTBYET COBMECTHAsA NAOTHOCTb
pacnpeneneHus sepositHocTen gy(E) (cm. 6.4.8.4, npumeyanue 2).

6.1.3 Ecnmn X; He3aBUCUMbI, TO KaXKA0W BEnMYMHe X; MOXET GbITb NOCTaBneHa B COOTBETCTBME NIOT-
HOCTb pacnpeaeneHnsi BEPOATHOCTEN gXI_(ﬁ,-), BUJ1 KOTOPOW BbIOUPAIOT, OCHOBLIBAsICbL HA aHanu3e HabnoaeHun
(oueHka HeonpeaeneHHOCTU Tuna A) UM Hay4YHbIX CYXAEHUSIX C ucnonb3oBaHuem (cm. [50]) ncropum Ha-
GnioaeHnin, AaHHbIX KANMOPOBKM U 3KCNEPTHbIX OLIEHOK (OLeHKa HeonpeaeneHHocTu Tuna B) [ISO/IEC Guide
98-3:2008 (3.3.5)].

6.1.4 B cnyuae, Korjia He3aBMCUMbI TOMLKO HEKOTOPbIE U3 X, UHAMBUAYAalbHbIE MNIOTHOCTU pacnpeaene-
HUS BEPOSITHOCTEN NPUMMUCLIBAIOT TOSNbKO STUM BXOAHbIM BENUYMHAM, a AN OCTarnbHbIX MPUMEHSIIOT COBMECT-
HYIO NAIOTHOCTbL pacnpeaeneHuns.

MpuMeyaHue —B page crnyyaeB OT BCEX UMM HEKOTOPLIX 3aBUCMMOCTEN MeXAY BXOAHBIMU BEMUYUHAMU MOX-
HO M36aBUTLCA NOCPEACTBOM MX 3aMeEHbI Ha Apyrue nepeMeHHble Benuuunbbl [ISO/IEC Guide 98-3:2008 (F.1.2.4, H.1.2)].
TakaA 3aMeHa MOXET ynpoCcTUTb MPUMEHEHWEe KaK 3aKkoHa TpaHCOPMUpPOBaHWA HeonpeAeneHHOCTEW, Tak U 3aKoHa
TpaHcdhopMupoBaHUs pacnpegeneHuil. Bonee nogpo6Ho aTOT BOMPOC € UnnocTpalmeil npuMepamn paccMoTpeH B [15].

6.1.5 3Haunmasn uHdopmaums ans BeiGopa NNOTHOCTU pacnpeaeneHns BepoATHOCTeN AN X; npuseae-
Ha B GUM [ISO/IEC Guide 98-3:2008 (4.3)].

6.1.6 B HacTosLLEeM CTaHAapTe He NPUBOAATCA NOAPOOHbLIE pekoMeHAaummn No BbIGOPY NNOTHOCTEN pac-
npegeneHus BEpOSATHOCTEN, MHAWBUAYANbHbIX UM COBMECTHbIX. Bua BbIOpaHHOW NNOTHOCTU pacnpeaeneHns
BEPOSAITHOCTEN B HEAABHOM BUJE BKIIIOYAET B C€0S1 3HAHUSI M MPAKTUYECKUI OMbIT METPONOra, COCTABNSIOLErO
MOZEnNb U3MEPEHUS], KOTOPbIW B KOHEYHOM CUYETE HECET OTBETCTBEHHOCTDb 33 KAYECTBO KOHEYHbIX PE3ynbTaToB.

6.1.7 CnpaBo4yHbIM PYKOBOACTBOM MO BMAAM pacnpeferneHnsi BEPOATHOCTEN MOXET CnyxuTb [18].

6.2 Teopema Bameca

6.2.1 Ecnu nHdopmMaums 0 HEKOTOPOW BXOAHON BenuuuHe X COAEPXUTCA B cepun HabnioaeHuii, pac-
CMarpuBaeMbIX KaK peanu3aumm He3aBUCUMbIX OAUHAKOBO pacnpeaeneHHbIX CRy4anHbiX NepeMEHHbIX C 3a-
JaHHON (bOPMON NMOTHOCTM pacnpeaeneHust BEpOSITHOCTEN, HO C HEU3BECTHLIMU MaTeMaTUYeCckum oxmaa-
HWEeM U AUCMEepPCUen, TO NPUNUCLIBAEMAsA BXOAHOW BenuyuHe X NAOTHOCTb pacnpeaesnieHns BEPOATHOCTEN
MOXeT ObITb paccunTaHa no teopeme bavieca. Pacyert Bkntodaet B cebsa ABa arana. CHa4Yana HEU3BECTHbIM
MaTeMaTUYECKOMY OXUAAHMUIO U AUCNEPCMN NPUNUCHIBAIOT HEMH(POPMATUBHOE COBMECTHOE pacnpeaeneHue
(anpuopHoe). 3ateM, ucnonb3ys TeopeMmy bavieca, COBMECTHYIO NNOTHOCTb pacnpeaeneHust BEPOsiTHOCTEN
YTOYHSAIOT Ha OCHOBE AaHHbIX CEpUM HAabMNOAEHWUI, B pe3ynbraTe Yero norny4alT COBMECTHYIO MMOTHOCTbL pac-
npegeneHus (anoCTepuopHyI0) ANs ABYX HEU3BECTHLIX NapameTpoB. [ocne 3Toro MCKOMYH0 anoCTepPUOpPHYIO
NNOTHOCTL pacnpeneneHus BEpOATHOCTEN HEU3BECTHOIO MaTeEMaTUYECKOro OXMAAHUS, KOTOPYIO paccMaTpu-
BalOT KakK MMAOTHOCTb pacnpeaenenus, NpunmcbiBaemyto X, BbIMUCASIOT MHTETPUPOBAHMEM COBMECTHOW MAoT-
HOCTU pacnpeaeneHuns no obnactu BO3MOXHbIX 3HAaYEHUI HEM3BECTHOW ancnepcun (cm. 6.4.9.2).

6.2.2 B cooTBeTCTBMM C Teopemon barieca Ana yTo4HEeHUs NAOTHOCTM pacnpeaeneHns BEPOSATHOCTEN
MCMNOMb3YIOT NPOU3BEAEHNE anPMOPHON NITIOTHOCTU pacnpeaeneHnsa BepoATHOCTEN Ha (hyHKLMIO Npasaonoao-
6us [20]. PyHKUMA npaBaonoaobus B Criyvae He3aBUCUMLIX HAONIOAEHWI ABNSAETCA NPOU3BEAEHNEM 3HAYEHU I
NNOTHOCTEN pacnpeaeneHns BePOSTHOCTEN (Hanpumep, rayCCoBbIX C HEU3BECTHbLIM MaTeMaTUYECKUM OXxuaa-
HWeM U gucnepcueit) Ans nonyvyeHHbIX HabnogeHuin. AMOCTEPUOPHYIO NIIOTHOCTL pacnpeneneHusi BEpPOsT-
HOCTEl Nony4aloT UHTErPUPOBAHMEM NPOM3BEAEHNS anpPUOPHOW NNOTHOCTU pacnpeaeneHns BEPOATHOCTEN K
dyHKLMM npaegonogobusa no BCeM BOIMOXHbLIM 3HAYEHUSIM AUCMEPCUM C NOCTeaytoLLein HOPMUPOBKOW.

MpumeyvyaHue 1—WHorga (Hanpumep, Kak B 6.4.11) cnyyaiiHble NepemMeHHble, ANSA KOTOPLIX NONyYeHbl Ha-
6o eHuUs, ONUCLIBAKTCSA NITOTHOCTLIO PacrpeferneHns ¢ eJUHCTBEHHBIM NapaMeTpoM pacnpefeneHuns. B Takux cryqasx
MaTemMaTU4eCKOMYy OXUAaHWUI0 3TOro pacnpefeneHus npunnuceiBatT HeMHGOPMaTUBHYIO anpuUopHYH NIOTHOCTL pacnpe-
AeneHns BepoAaTHOCTE, a anocTepnopHoe pacnpeaenerne, MoHNMaemMoe Kak pacnpeaenerune X, hopMUpYHoT Henocpea-
CTBEHHO B COOTBETCTBUU C TeopeMol baileca 6e3 nocneayoLLero MHTErpupoBaHus.

MpumeyvyaHune 2 — Teopema Balleca MoxeT BbITb Takke NPUMEHEHa AMNA pasHbIX NPeLNONOXKeEHWA 0 BUae
pacnpeeneHnsi Habnrogaemblx cryyaitHbiX NepeMeHHbIX, Hanpumep, Koraa WX HEM3BECTHbIe MaTeMaTUYecKoe oXuaaHue
W cTaHAapTHOEe OTKNOHeHWe nonaratoT paBHLIMU Mexay coboit.

6.3 MpuHLUKMN MakcUMyMa IHTPONUNU

6.3.1 MNpu ncnonb3oBaHUM NPUHLMNA MakCUMyMa SHTPONWM, BBeAEHHOro [hxeriHcom [25], BbiBupatoT
€4VHCTBEHHYIO NIOTHOCTL pacnpeaeneHns BEPOATHOCTEN U3 BCEX BO3MOXHbIX pacnpeaeneHuin ¢ 3agaHHbIMK
CBOVICTBaMVI, Hanpumep 3agaHHbIMU LUEeHTpanbHbIMU MOMEHTaMU pasfin4HOro nopsaka unu 3agaHHbIMU UH-
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TepBanamu, Ha KOTOPbLIX MAOTHOCTb pacnpeaeneHns BEPOSTHOCTEN He paBHa HymMo. OTOT METoA 0COOEHHO
noneseH Ans BbIGopa NMOTHOCTM pacnpeaeneHnst BEPOATHOCTEN BENUYKMH, AN KOTOPbIX AaHHble Habnoae-
HWIA HEQOCTYMHbI, UMK BENIUYMH, KOTOPbIE HEBO3MOXKHO N3MEPUTL.

6.3.2 Mpu npUMEHEeHMN NpUHLMNA MakCUMyMa SHTPOMNUK B KA4€CTBE MITIOTHOCTU pacnpeseneHns Bepo-
ATHOCTEN gy (), KOTOpas aAeKBaTHO XapakTepn3yeT HEMOrHOTY 3HaHUA O BENUYMHE X, BbIOMPAIOT Takylo, ANA
KOTOpPOI (PyHKLMOHAN

S[g]=-[ax(&)ngx (€)dt,

npeacTaBnAlLWmMiA cobor aHTponuto no LLieHHOHy [48], AocTuraer Makcumyma npu orpaHuYEHNUsX, onpeaens-
eMbIX nMetoLencs nigpopmaumeii 06 X.

6.4 BbI6Op NAOTHOCTM pacnpeaeneHus B HEKOTOPbIX TUMUYHLIX YCIOBUAX

6.4.1 O6wure nonoxeHus

WHdopMauus, npuseaeHHas B 6.4.2—6.4.11, no3sonseT BbIOpaTh NNOTHOCTW pacnpeseneHus BeposT-
HOCTEN Criy4YaiiHbIX NEPEMEHHBIX HAa OCHOBE Pa3NM4YHON UMeloLencsa uHdopmauum 06 aTux BenuumHax. Bug
MA0THOCTM pacnpeseneHns BeposTHocTel g, () onpeaenser:

a) chopmMynbl ANst MaTeMaTUYECKOro OXXuaaHus u gucnepcun X;

b) cnoco6 nonyueHus BeIGOPKK 13 gy (&).

CBegfeHusi, npuBeaeHHble B 6.4.2—6.4.11, u rpaduyeckoe npeacTaBneHue pacnpeneneHni, K KoTopbiM
3TU CBELEHNUA OTHOCATCS, COOpaHsl B Tabnuue 1.

MpumeyaHune —padukm NNOTHOCTEH pacnpeeneHns BeposTHocTel B Tabnuue 1 AaHbl 6e3 cobniogeHus
MacwTaba. Mpathnk MHOrOMEPHOro HOPManbHOro pacrnpeaerieHns He nokasam.

6.4.2 PaBHOMepHOe (NpsAAMOYroribHOe) pacnpegeneHue

6.4.2.1 Ecnn eanHCTBEHHON AOCTYNHON MHAYOPMALMEN O BENUYUHE X SABNSIIOTCA HUXKHASA @ U BEpXHAS b
(@ < b) rpaHuULibl BO3MOXKHbIX 3HAYEHUI 3TOW BEMUYMHbLI, TO B COOTBETCTBMM C NPUHLMMOM MaKCUMyMa 3HTPO-
nuu X cneayet onucbiBaTh paBHOMEPHLIM pacnpeaeneHweM R(a, b) Ha udtepsane [a, b).

6.4.2.2 MNOTHOCTL pacnpeaeneHnst BEpoaTHocTel Ana X B 3TOM Criyvyae UMeeT Bua:

0, &<a,
gx(€)=1Y(b-a), a<&<b,.
0, E€>b.
6.4.2.3 Maremartu4eckoe oxuaaHue n gucnepcus X uMeloT Bua:
2
a+h (b-a)
E(X)=—— V(X)=—. 2
(X)==5= V(X)="—=3 @
Tabnunya 1— UHdopmaums o cnyyaiiHoil nepeMeHHOIN 1 BUA COOTBETCTBYIOLLEIH NMOTHOCTU pacnpeaeneHns BeposiTHOCTel
WHdopmaLuma o BenuyuHe PacnpefeneHve BeposTHocTel MyHKT
HWXHAS 1 BEpXHAS rpaHuubl: @, b PaBHomepHoe R(a, b) 6.4.2
HeTouHO n3BecTHble HWXHAA W BepxHsA | KpMBONMHEeRHO-TpaneyenjgansHoe 6.4.3
rpaHuubl: a+d, b+ d CTrap(a, b, d)
CyMma AByX paBHOMepHO pacnpefieneHHblx | TpaneueugansHoe CTrap(a, b, B); 6.4.4
BENUUNH C rpaHuLamm (a,, by) n (ay, by) [ a=a,+ay b=by+ by, B=|(by—ay) -
COOTBETCTBEHHO —(by—ay)l/ (b-a)
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WHdopmaums o BenuynHe PacnpeaeneHue BeposTHocTel MyHKT

Cymma ABYX paBHOMepHo pacnpejeneHHbix | ToeyronbHoe T (a, b), @ = a4 + a,, 6.4.5
BEMUYUH C rpaHnLamMu (aq, bq) U (ag, by) U | b=by + b,
paBHOW ANNHON HOoCUTENA
MapMoHuyeckoe KonebaHue Mexay HxHen | ApkcuHycHoe (U-oBpasHoe) U(a, b) 6.4.6
(&) v BepxHeii (b) rpaHuLamu
Haunydwas oueHka x U ee cTaHgapTHas | HopmarkHoe (rayccoso) N(x, u2(x)) 6.4.7
HeonpeAeneHHOCTb U(X)
Haunyywas oLieHka X BeKTOPHON BeNUYnHLl | MHOroMepHoe HopmManbHoe (rayccoBo) 6.4.8
n cooTBeTCTBYIOWasA MaTpula Heonpeae- | N(x, U,)
neHHoctn U,
BuiGopka  HesaBWCUMbIX  HabniogeHuit | t-pacnpeaeneHue (CTblogeHTa); 6.4.92
X{, .-y X, U3 HOPMaIbLHOTO pacnpenenexuns ¢ n
HEU3BECTHBIMI MaTEMaTUYECKMM OXUAaHU- | t_((X,s2n), X = . X; [n |
eM u gucriepcuei i=1

n

2 —\2
s =3 (x - %) n-1)

i=1
Haunydwasa oueHka x, paclumpeHHas He- | t-pacnpeneneHue (CtblogeHTa); 6.49.7
onpegeneHHocTb Up, KostbpuLmeHT ox- [ £, (X, (Up/k 2)

o eff P

BaTa Kk, 4uACro 3apdPeKTUBHLIX CcTerneHen
CBOGOAbI Vgt
Haunydwasa oueHka x HeoTpuuaTenbHoW | SkcnoHeHuunansHoe Ex(1/x) 6.4.10
BEMUYUHBI
Uncno g nogcumTaHHbIX 06beKToB B Bblbopke | Mamma-pacnpeaenedme G(q + 1, 1) i 6.4.11

6.4.2.4 ina bopmmpoBaHuns BbIGOPKK 3HAYEHUI CrydaiHON NnepeMeHHOI, NoA4UHSAIOLLEcs pacnpeae-
nexuo R(a, b), HEOOXOAMMO CnyyaiiHble 3HAYEHUA I, MOJNyYeHHbIe U3 CTaHAAPTHOr0 PaBHOMEPHOro pacnpe-
aenenus R(0, 1) (cm. C.3.3), npeobpasoBarb crieayowmmM ob6pasom:

6.4.3 PaBHOMepHOe pacnpenerneHme ¢ HeTOYHO U3BECTHLIMU rPaHuLamMu

E=a+(b-a)r.

6.4.3.1 O BenuunHe X MOXET ObITb M3BECTHO, UTO OHA HAXOAWUTCS B MHTEpBane c rpaHudamu A u B,
A < B, Takom, 4TO CpeaHsia Touka uHTepeana (A + B)/2 dukcmpoBaHa, a anuHa uHtepeana (B — A) TO4HO He
onpeaeneHa, Ho U3BECTHO, YTO A NEXUT B uHTepeane a £+ d, a B— B untepeane b £ d, rae a, b u d 3agaHsbi
u npu aTom d > 0, (a + d) < (b — d). Ecnu Hukakow gpyror uHdopmaumm o X, A u B HeT, TO B COOTBETCTBUM C
NPUHLIMNOM MaKkCuMyMa SHTPONUK crny4vaiHasa nepemeHHasn X MoxeT BbiTb onucaHa KpMBOMMHEWHO-TpaneLe-
uaansHbIM pacnpegenedvwem CTrap(a, b, d).

19



rocCT 34100.3.1—2017

6.4.3.2 NNOTHOCTL pacnpeaeneHna BeposaTHOCTEen Ana X B 3TOM cnyvyae UMEET Bua:

0, E<a-—d,
1 In[(w+d)/(x-€)] a-d<E<a+d,
gx(g)=m In[(w+d)/(w-d)] a+d<&<b-d, A3)
In[(w+d)/(E-x)] b-d<E<b+d,
0, E>b+d,

roe x = (@ + b)/2 n w = (b — a)/2 ABNAIOTCA COOTBETCTBEHHO CPEeAHEN TOYKOM M NONYLWWUPUHON MHTEpBana
[a, b] [ISO/IEC Guide 98-3:2008 (npumevanune 2 k 4.3.9)]. 3ta NNOTHOCTL pacnpeaeneHnsi BEPOATHOCTEN Mo-
XOXa Ha TpaneuenaansHylo, HO 60KOBbIE CTOPOHLI TPaneuun He ABNAIOTCH NPSAMbIMU IMHUSIMU.

MpumeyaHue —>Popmyna (3) MoxeT ObITb NPpeACTaBNEHA B cnegytoLlem Buae, yao6HOM AN NporpaMMUpOBaHus:

1 w+d
=—max|In ,01.
9x (&) 4d [ max (|& - x|,.w —d) J
6.4.3.3 MaremaTtu4yeckoe oxugaHue u gucnepcua X uMeloT Bua;

a+b (b-af’ o2
E(X)="27, V(X)="—+g. )
MpumeyaHue 1— Qucnepcus, nonydeHHasn no popmyne (4), Bceraa 6onblue gucnepcun COOTBETCTBYIOLLETO
paBHOMEPHOro pacnpeaeneHus, nony4YeHHon no opmyne (2), T. e. korga d = 0.
MpumedvaHune 2— B GUM nHdopmaums o6 X, aHanorndHas npuseaeHHoii B 6.4.3.1, ncnonsayercs Ans npu-
NUChbIBaHMA Yncna cTeneHeil cBoboabl ANA CTaHAaPTHOW HEONPEeAeNeHHOCTHU, CBSI3aHHOM| ¢ Hannydwen oueHkoir X [ISO/
IEC Guide 98-3:2008 (G.4.2)].

6.4.3.4 [Ina nony4yeHun BbIGOPO4HOro 3nHadeHus & us pacnpeaenenus CTrap(a, b, d) He3aBUCUMO BbIOU-
patoT ABa 3HAYEHUA Iy U I'y U3 CTAHAAPTHOTO paBHOMEPHOTO pacnpeaenenus R(0, 1) (cm. C.3.3) u chopmupytor
BENNUYMHbI ag 1 bg:

ag =(a—d)+2dn, bg=(a+b)-ag

§=ag+(bs—ag)r,.

MpumeyaHune — ag— BbIGOPOYHOE 3HAYEHNE N3 NPAMOYrONBHOIO pacnpeaeneHns ¢ rpaHuyamMu a + d, a bg
¢hopmMupytoT Takum 06pasom, UToObl CpeaHsIs ToUKa Mexay ag W bg coBnana ¢ 3afaHHbIM 3HadYeHueM x = (a + b)/2.

Tpumep — B cepmucgbukame yKa3aHo, 4mo 3HaveHuUe HanpsixeHusi X HaxoQumcs e unmepeane 10,0B8+0,1B.
Kakas-nu6o dpyeas ungpopmayusi omHocumensHo X e cepmugpukame He npueedeHa, 0OHaKO MOXHO rpeodno-
JI0KUMb, YMO 3Ha4YeHUsl 2paHul, UHMepeaJsia s6sI7iomcsi pe3ysibmainomM KOpPpeKmHo20 OKpyasieHUsi HeKomopo2zo
qucnoeo20 3HavyeHus1 (cM. 3.20). lNockonbKy 3HaveHue 0,1, yKkazaHHOe 8 cepmughukame, Mo2110 6biMmb NMOJy4eHO 8
pe3ynbimame oKpyainieHusi 0o 00Hol 3HaYaujell yugpbi 1106020 Yucna uz uHmepeana (0,05; 0,15), mo 3a uHmep-
8aJ1 HemoYHO20 3adaHusl epaHuy, e npedesiax KOMopbIX Haxodumcs X, MOXHO NPUHAML UuHmepeasn om 0,05 do
0,15 B. C yyemom cKka3aHHO20 T0JIoXeHUe UHMepeasa MOXHO cyumamb (hUKCcUpO8aHHbIM, a e20 ONuHy uzeecm-
Hol HemoyHo. Hauny4uweli oyeHkol X 6ydem x = 10,0 B, u, ucnosnb3ys ebipaxeHue (4) dnaa=99B,b=10,1Bu
d = 0,05 B, MOXXHO nosly4umb 3Ha4eHue coomeemcmeytouleli cmaHdapmmol HeonpedeneHHocmu U(x):

2 2
u?(x)= 222 2057 4 0036,
12 9
CnedoeameniHo, u(x) = (0,0036)"2 = 0,060 B, ymo conocmaeumo c 0, 2/ V12 = 0,058 B e cniyyae uzeecmHbix

MOYHbIX 2paHuy, Komopable nonyyaromcs 3ameHol d Ha HOMb. Micronb3068aHUe MOYHLIX 2PaHUY, 8 IMOM CllyYae
daem 3HayeHue u(x) Ha 4 % MeHbuWe, YeM & CJlyvyae HeMmoYHbIX 2paHul. 3Ha4YUMOCMb MaKo20 PacxoxdeHus ciie-
dyem paccmampueamb 8 KOHMeKcme usmMepumensHol 3adavu.

6.4.4 TpaneuenaanbHoe pacnpeaeneHue
6.4.4.1 B GUM [ISO/IEC Guide 98-3:2008 (4.3.9)] paCCMOTPEHO NPUMEHEHUE CUMMETPUYHOrO Tpane-
ueuaansHoro pacnpeaenenus. Ecnu cnyyainHan nepemeHHas X siBNsieTCss CYyMMON ABYX HE3aBUCUMBbIX CIy-
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YaiiHbIX NEPEMEHHBIX X; U Xj, Kaxaas U3 KOTOPbIX MOAYMHAETCA paBHOMEPHOMY pacnpeaeneHuto R(a;, b)) ¢
HWXXHEN rpaHnLIei a; n BepxHen rpanunuen b; (i=1, 2), To X noAYNHAETCA CUMMETPUYHOMY TpaneuenaanbHoMy
pacnpegeneHwio Trap(a, b, ) ¢ HWKHEN rpaHuLen a, BEpXHEn rpaHuuen b u napaMmeTpom 3, paBHbIM OTHOLLE-
HWIO ANUHBI BEPXHETO OCHOBaHUA Tpaneumn K ANMHe ee HUXKHEro 0CHoBaHus. MapameTpbl TpaneuengansHoro
pacnpegerneHusi CBsidaHbl C napameTpamMum paBHOMEPHOrO pacnpeaeneHusi crneayowmmMn COOTHOLIEHUSAMM:

a=a+ay, b=by+thy, B=M/Ay, ®)
rae
’(b1 —31)—(b2 —az)‘ (b*a)
2 ’ 2’
6.4.4.2 NNOTHOCTbL pacnpeaeneHnsa BepoaTHocTen Ana X (PUCYHOK 5), NonyvYeHHas B pesynerare CBepT-
KM ABYX pacnpegeneHuii [42, cTp. 93], umeeT Bua:

)\,1: }\42: Og}\qS}bz (6)

0, E< X —MAo,
(&—x+k2)/(k§—x12), X—Ay SE<X—1yq,
gx (€)= Y(M +24p), X—A SE<SX+ N, @
(x+2p —a)/(xg—ﬁ), X+ M <E<X+ Ay,
0, E> X+ Ao,

rae x = (a+ b)/2.

MpumMeyaHue —Popmyna (7) MOXET GbiTb NpefcTaBeHa B CrieAyoLLeM Buae, yAoGHOM ANs NpOrpaMMUpPOBaHMS:

1 1
- i e 1
ax (&) i mm(?»2~7»1 max (X, —|€ - X|,0), )
9
1(hq + Ap)
I | >
a=x-hy X-Mq x x+Ay b=x+dy, &

PucyHok 5 — lMnoTHocTk TpaneyenaansHoro pacnpegeneHus cyMmel X = X, + X5 paBHOMEPHO pacrpeenieHHbIX
CriyyaiiHbIX nepeMeHHbIX X 1 X,

6.4.4.3 MaTtemaTtundeckoe oxxugaHue n gucnepcus X uMetot Bua:
a+b b-a)
E00-222 vi- - g2
6.4.4.4 [Ina nonyyeHus BbIDOPOYHOTO 3HauYeHus & n3 pacnpeaenenus Trap(a, b, B) He3aBUCMMO BbIOU-
paloT iBa 3HAYEHUA I U I'y U3 CTaHAapTHOTO paBHomepHoro pacnpeaenedus R(0, 1) (cm. C.3.3) n copmupyiot

2[(1+B)r+(1-B)r2].

i:a+b

6.4.5 TpeyronbHOe pacnpeaeneHue

6.4.5.1 Ecnu BenuunHa X 9BNAeTcA CyMMOMN ABYX HE3ABUCUMMbIX CyYanHbIX NEPEMEHHbIX, Kaxaasa us
KOTOPbIX MOAYNHAETCS PaBHOMEPHOMY pacnpeaeneHuio (cm. 6.4.4), u (by — a,) = (b, — a,), TO U3 BbIPAKEHNI
(5) u (6) cneayer, uto A, =0 u B = 0. Takum o6Gpasom, TpaneuensansHoe pacnpeaenenue Trap(a, b, 0) npe-
BpaLLaeTca B CUMMETPUYHOE TPEYroNnbHOE pacnpeaenexune T(a, b) Ha uHTtepeane [a, b).
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6.4.5.2 TINOTHOCTL pacnpeaeneHns BepoaTHOCTEl Ans X B 3TOM Cry4yae UMEET BUA:
0, E<a,
£-a)/w? a<és<x,
gx(e)={E

(b-&)/w? x<g<b,
0, &> b,

®)

rae x=(a+b)/2unw=2x,=(b-a)2

MpumedaHue —®dDopmyna (8) MOXeT GbITL NpeficTaBeHa B criefytolem Buae, yao6HOM Ans NporpaMM1UpoBaHus:

om0

b-a

6.4.5.3 Maremaruueckoe oxxuaanue u aucnepcusa X umerot Buf;

E(X)= a;b V(X)= L;:)

6.4.5.4 [Ina nonyyeHuns BbIGOpoUHOro 3HaveHus & u3 pacnpegenenus T(a, b) He3aBucMMO BbIGUpaIOT
£1Ba 3HAYEHUA Iy U r, N3 CTaHAapTHOTO paBHomepHoro pacnpeaeneHus R(0, 1) (cm. C.3.3) n dopmupyior

§=a+b_

a
(n+r2).

6.4.6 ApkcunycHoe (U-o6pa3Hoe) pacnpegeneHue

6.4.6.1 Ecnun n3BecTHO, YTO BeNnYMHa X U3MEHSAETCS N0 rAPMOHUYECKOMY 3aKOHY MeXay npeaenbHbIMU
3Ha4YeHusAMK a u b, a < b, HO B MOMEHT HabnioaeHusa casa @ npouecca HEM3BECTHA, TO B COOTBETCTBUMU C
MPUHLIMNOM MakCUMMYyMa 3HTpONUM ANs onucanusa & crneayet UCNonb30BaTb PaBHOMEPHOE pacnpeaeneHne
R(0, 2r). Torga pacnpeaenexune X, nonydyaemoe B pe3ynsrare npeobpasoBaHus:

X = a+b + b-a
2

rae ® noguuHsercs pacnpegenenuto R(0, 2x), 6yaet apkeuHycHbiM (U-06pa3HbiM) pacnpeaenenuem U(a, b) [18].

6.4.6.2 NNOTHOCTL pacnpeaeneHns BepoATHOCTEN Ansg X B 3TOM Crny4ae UMEET BUA:

sind |

0, E<a,
gx (&)= (2/n)[(b—a)2—(2&—a—b)2:|_1/2, a<t<h,
0, £>b.

MpumedvaHune —IllocpencrBom 3sameHbl NepeMeHHON
X=a+(b-a)Z

MOXHO OT pacnpegeneHusn U(a, b) nepeiiTn K ctaHgapTHoMy pacnpegeneruto U(0, 1) Ans Benn4uHbl Z:

g (2)= 2(1—2)_1/2/15, 0<z<1,
‘ 0, z<0,z21.

CnyyvaiiHas nepemeHHasn Z uMeeT MateMaTtudeckoe oxuganue 1/2 n gucnepcuto 1/8. PacnpegeneHue (9) HasblBaroT
apKCUHYCHbIM, TaK Kak COOTBETCTBYIOLLasA eMy PyHKLWS pacnpeaenerna uMeeT Bug

(9)

Gz(z)= %arcsin(Zz -1)+ % :

OT0 YacTHbI cnyyail 6eTa-pacnpeaeneHus, korga oba napameTpa pacnpeaeneHns pasHel OfHOW BTOPOW.

6.4.6.3 MaremaTtudeckoe oxuaadue u gucnepcus X UMeroT Bua:

E(X)= # L V(X)= (b-a) _Sa)
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6.4.6.4 [Ina chopmupoBaHna BbIGOPKU 3HAYEHMIA Cry4ainiHON NepeMEHHOR, NOAYMHAIOLLECA pacnpee-
nennio U(a, b), HeobxoaMmo crnyyanHble 3HA4YEHUS I, NONyYEHHbIE N3 CTaHAapPTHOrO0 paBHOMEPHOro pacrpe-
aenenusa R(0, 1) (cM. C.3.3), npeoBpaszoBaTtb cneayowmmM ob6pasom:

a+b b-a
&=——+——sin2nr.
2 2

6.4.7 HopmanbHoe pacnpepneneHue (pacnpegeneHue Maycca)

6.4.7.1 Ecnn Haunyywas oueHKa X W COOTBETCTBYIOLLAs CTaHAApTHAa HEONPEeAEneHHOCTb U(X) ABNA-
IOTCA €4UHCTBEHHOI AOCTYNHON MHpopMmaLmeii 0 BENMYMHE X, TO B COOTBETCTBUU C MPUHLMNOM MaKkCUMyMma
SHTpONUU Cry4YanHylo nepeMeHHyo X cnegyet onucbiBaTb HOpManbHbIM pacnpeaeneHuem N(x, U2(X)).

6.4.7.2 MNOTHOCTL pacnpeaeneHus BEPOSTHOCTE ana X MeeT BuA;

9x(8)= 27c1u(x) e _(fu; )(())<) ' (19

6.4.7.3 Marematuyeckoe oxwvaaHue u gucnepcus X uMeioT BUa;

E(X) = x, EX) = u?(¥).

6.4.7.4 na dpopmupoBaHus BbIGOPKM 3HAYEHUI CNy4anHON NepemMEHHON, NOAYUHAIOLLENC pacnpeae-
nennio N(x, u%(x)), HeoBXoAUMO CRyYailHbIE 3HAYEHUS Z, MONYYEHHbIE N3 CTAHAAPTHOTO HOPMANLHOIO pac-
npeaenenusa N(0, 1) (cm. pasaen C.4), npeobpasoBarb cneayowmm 06pasom:

&=x+u(x)z.

6.4.8 MHoromepHoe HOpmMaribHOe pacnpeneneHue

6.4.8.1 Cutyauus, onucanHas B 6.4.7.1, moxeT ObiTb pacnpocTpaHeHa Ha N-MepHyIo Cny4ainHyio nepe-
MeHHyo X = (X, ..., XN)T. Ecnu eguHCTBEHHON AOCTYNHON MHGOPMaLmen 06 X ABNSAETCA Hauny4Lwas oLeHka
X=Xy, ..., x,\,)T 1 COOTBETCTBYIOLLASA HEBLIPOXAEHHAA NONOXUTENBHO ONpeaeneHHas maTpuua Heonpeaenex-
HocTen

(%) u(xpxp) - u(x,xy)
U, - u(x2:,x1) uz(:xz) u(xzz,xN) ,
u(xp.xq) u(xy,xp) - uz(xN)

TO cnyyanHas nepeMeHHas X MOXeT ObITb OnMcaHa MHOTOMEpPHbIM HOpPManbHbIM pacnpeaenedneM N(x, U,).
6.4.8.2 CoBMecCTHasa NNOTHOCTL pacnpeaeneHusa X umeert Buj

1 1 T -1
gx(i):NieXP[—E(i—x) (Ux) (i—x)]- (an
(2r)” detU,
6.4.8.3 MaremaTuyeckoe oxuaHue U KoBapuaumoHHasa Matpuua X uMetoT Bua:
EX) =x, V(X) = U,.

6.4.8.4 Ina popmmupoBaHusa BbIOOPKU 3HAYEHUI CITy4aNHON NEPEMEHHON, NOAYMHSAIOLLENCA pacnpeae-
nenuio N(x, U,), HesaBncnmo BbiGupatot N sHadeHni z;, i =1, ..., N, cny4anHoi nepeMeHHONn, MMEeIoLIen CTaH-
AaptHoe HopManbHoe pacnpeaeneHue N(O, 1) (cMm. pasgen C.4) un bopmupyiot

E=x+R'z

rne z=(zy, ..., zN)T, a R — BepxHAs TpeyronbHasa matpuua, nonyvyeHHas pasnoxexuem Xonewgkoro U, = R'R
(c™m. pasgen C.5).

MpumeyvaHune 1 —BmecTo pasnoxeHusi Xonevukoro U, = RTR MoxeT BbITb ncnonb3osaH No6oit fpyroii cnocob
hakTopusaLmnm MaTpuLibl HeonpeaeneHHOCTen.

MpumMmevyaHune 2— N3 MHOroMepHbIX pacrpefeneHnii B HaCTOSALWEM cTaHdapTe paccMaTpuBaeTcs TONbKO
MHOroMepHoe HopMarnbHoe pacnpefenerne, 4acTo NprMeHseMoe Ha npakTuke. Mpoleypa nony4eHus BbIGOPKN U3 MHO-
roMepHOro HOpManeHOro pacnpefeneHns npuseseHa Bhille (a Takke B pasgene C.5). Ecnu HeobxogMmo ncnonb3osaTb
MHOrOMepHoe pacnpefeneHne, OTIMYHOe OT HOPMAaIbHOro, TO HeOBXOAUMO onpeaenuTe NpoLesypy hOPMUPOBAHUS Bbl-
BOpKK U3 3TOrO pacnpegeneHns.
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MpumeyaHune 3—B cnyyae He3aBUCMMBIX CRyYaUHBIX NEPEMEHHLIX NNOTHOCTL MHOFOMEPHOrO HOpMarbHOro
pacnpegenexus (11) npeBpalyaetcs B npousBeaeHue N NNOTHOCTeW OAHOMEPHBLIX HOPManbHLIX pacrnpefeneHunii BeposT-
HocTell. B aToM cnyyae

Uy = diag[u? (xg)...2 ()],
ax (8)= ﬁgxi (&),

I T2
(&)= () ™| 2 ()

6.4.9 t-pacnpepeneHue

6.4.9.1 OObIMHO f-pacnpefeneHne MOSABNSETCA B ABYX CNyvasx: nNpu OUEHKe psaa HabnioaeHui (Cm.
6.4.9.2) n uHTEpPNpEeTaLMmM AaHHbIX, NPUBOAUMBIX B cCepTudukarax o kanmoposke (Cm. 6.4.9.7).

6.4.9.2 Ecnu nmeetca cepus u3 n He3aBUCUMbIX HAaONIOAEHUI Xy, ..., X, CIy4anHON NePeMEHHON, NoaYm-
HAOLLIECA HopManbHOMy pacnpeaeneHnio N(uy, 002) C HEM3BECTHbIM MaTeMaTU4ECKUM OXXUAAHWEM Ly U He-
N3BECTHON AUCnepcuen 002, 1 32 BXOAHYIO BENUUNHY X NPUHUMAIOT OLIEHKY MaTEMaTUHECKOro OXXMAaHUA Ly,
TO, NPUNMUCLIBASA i 1 002 COBMECTHOE HEMH(OPMATUBHOE anpuopHOE pacnpeaeneHne U UCnonb3ya Teopemy
Baiieca, MOXXHO NONMy4nNTb O4HOMEPHOE pacnpeaeneHue ansa X, KoTopbiM B AAaHHOM cny4vae GyaeT macutabu-
poBaHHOE CMELLieHHOe {-pacnpegeneHume tv()?,szln) cv =n-1crenensammu csoboabl, rae

_ 1L o 1 & _\2
X=—3X,s i (x; —x)
Nz n=1is
nNpeacTaBnAlnT COOON COOTBETCTBEHHO BbIGOPOUYHOE cpeaHee U BLIOOPOUHYIO aucnepcuio [20].
6.4.9.3 MNoTHOCTb pacnpeaeneHna BEPOATHOCTEN Ana X UMEET BUA:

27n/2

r(n/2) 1 1 (g— 7() | 12

F[(n—1)/2]Jn(n—1) s/\In 1+n—1 s/<In

9x (€)=

rae I'(z) — raMMa-hyHKLMA:

I'(z)= _[tz_1e_’dt ,Z2>0.
0
6.4.9.4 Maremartu4yeckoe oxugaHue um gucnepcusa X uMeloT Bua:
_ n-1s?
E(X)— X, V(X)—ET
roe E(X) onpeaeneHo Tonbko AnA n > 2, a V(X) — tonbko Ana n > 3. Takum o6pa3om, ana n > 3 HaunyJLuas
oueHka X U COOTBETCTBYIOLLAA €l CTaHAApTHAsA HeONPeaeneHHOCTb UMEIOT BUAL:

E]

n-1s

n-3Jn’
MpumedvaHue 1—B cootBetctBUU ¢ GUM [ISO/IEC Guide 98-3:2008 (4.2)] cTaHAapTHYIO HEONpefeneHHOCTb

U(x), COOTBETCTBYIOLLYIO cpeHeMYy apudMeTUHeCKOMY N He3aBUCUMbIX HabrofeHwii, cnegyeT BLIYMUCTIATL Mo dopMmyne

u(x) = s/\/ﬁ, a He no copmyrne (13). B ka4ecTBe Mepbl AOCTOBEPHOCTU U(X) UCMONB30OBaHO YNCIO cTeneHel cso6oabl
v =n-1. KpoMe TOro, oLieHkaM HeonpeAeneHHOoCTH Tuna B Takke NpeAnoXeHo CTaBUTb B COOTBETCTBUE YMCMO CTENeHe
€B060/1bl, OCHOBaAHHOE Ha CYGBLEKTUBHOM CYXAEHUW O CTeNeHW AoBepus K aToi oLjeHKe [ISO/IEC Guide 98-3:2008 (G.4.2)]
(cm. Takke 6.4.3.3, npuMedaHue 2). 3HaHne Yucna cTeneHelt cBOGOAbI, COOTBETCTBYIOLINX HEOMPeAeneHHOCTH U(X;), He-
06X0AMMO Af1s onpefeneHus Yncna s heKTUBHEIX CTeneHel cBobofbl Vg, COOTBETCTBYIOLMX HEOMPEAENeHHOCTM U(y),
no gopmyne Yanya-CatrepTyaita.

MpumeYvaHune 2— B GailecoBCKOA MHTEPMPETALMN BEPOATHOCTU, UCTONB3OBAHHON B HACTOALLEM cTaHfapTe,
TaKoro NoHATUA, KaK HafleXXHOCTb OLieHKN HeornpeAeneHHocTH, He cyLiecTByeT. COOTBETCTBEHHO, B HACTOSILLEM CTaHAapTe
yuncno cteneHei ceoboabl OLEHKM HeonpeAeneHHoCTH Tuna A He paccMaTpUBaEeTCs Kak Mepa 3TOM HEOMNpPEAeneHHOCTH, a
MOHSATWE Yncna cTeneHel csobofbl A5 OLEHKW HeonpeaeneHHoCTM Tuna B He ucnonbayeTcs.

X=X, u(x)= (13)
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6.4.9.5 Ona cdopmupoBaHusi BbIGOPKM 3HAYEHWIT CnyvyalHON NEepeMeHHOW, NMOAYUHAIOLENCH pac-
npeaenexuio t,(x, $2/n), BLIBMPAIOT 3HAYEHUs { CIyYaiiHON NEePEeMEHHON, NOAYUHAIOLENCA LEHTparbHOMY
t-pacnpeaeneHuto ¢ v = n —1 creneHsmu ceoboabl [ISO/IEC Guide 98-3:2008 (pasgen G.3)] (cm. Tarke pas-
aen C.6), n hopmupyiot
_ s
E=X+—F—=t.
Jn
6.4.9.6 Ecnv BMeCTO OL|EHKM CTAHAAPTHOMO OTKMOHEHUS S, BLIYMCIIEHHON NO 0HOMN BbIGOpKE Habnoae-
HWUI, UCNOMb3YIOT OOBbEAUHEHHYIO OLEHKY CTAH4APTHOIO OTKIMOHEHUS Sp C V), CTENeHsMM cB06oAbI, Nony4eH-
Hy10 N0 Q cepusim HabnoaEHUIA:

Q
Z"/s/ Vo= V),
P Jj=1 Jj=1

TO YMCno cTeneHel ceoboabl v = n =1 Ans MaclwTabypoBaHHOrO CMELLEHHOTO f-pacnpeaeneHns, NpunucaH-
HOro X, HeoGxoAMMO 3aMEHUTb YMCINOM CTENeHeN cBoboabl Vp ANS 00begMHEHHON OLEHKN CTaHA4ApPTHOrO OT-
KNOHEHUSA S,. B pesynbrate copmyny (12) Heobxogmmo 3aMeHVITb Ha

51 (v, +1)/2
9x (&)= o= 1/2] TR [t /
T (vo/2)\rvp sp/¥n | Vpls, /N ’

o1 ~ f Vo Sp
=X= Zx,, = vp—zJE(VZ3)'

6.4.9.7 ECn UCTOYHUKOM MHd:)OpMaLWIM 0 BenuuuHe X asnsetca ceptudukar o kanuwbposke [ISO/IEC
Guide 98-3:2008 (4.3.1)], B KOTOPOM YyKa3aHbl Hauny4Llas OuUeHKa X, paClUMPeHHas HEONpPeAEneHHOCTb U
KoadppuumneHT oxsaTa k 1 YnCno 3PEKTUBHBIX CTENEHEN CBOGOAbI Vg , TO BENUYMHA X MOXET ObITh onvlca—
Ha MaCLIJTaﬁl/IpOBaHHbIM CMELLIEHHbIM -pacnpeaeneHnem £, (X, (Up/kp)z) CV = v g CTENEHAMMN CBOGOADI.

6.4.9.8 Ecnn vy GECKOHEYHO WUNM HeonpeaeneHHO (a npu OTCYTCTBMW COOTBETCTBYIOLUEH MHCOP-
Mauuu ero criegyetr cumtarb GeckoHeqHbIM), TO X MOXeT OblTb MPUNUCAHO HOPManbHOE pacnpeaeneHne
N(x, (Up/kp)z) (cm. 6.4.7.1).

M punMevaHne — 310 HopMaanoe pacnpegeneHue 6y,qe'r npegenbHbIM Crnyyaem MaCUJTa6V|p0BaHHOI'0 cMe-
LLieHHoro t-pacnpedeneHns £ (x, Up/k ) Npu v, cTpemsLeMcs K GECKOHEHHOCTH.

a copmyny (13) — Ha

6.4.10 SkcnoHeHUManbHOe pacnpeneneHne

6.4.10.1 Ecnu eaAMHCTBEHHOI AOCTYMHOW MHOPMALMER 0 HeoTpULaTenbHON BenuuuHe X ABNSETcA ee
Hauny4was oueHka x > 0, To B COOTBETCTBUU C NPUHLUMNOM MaKCMMyMa SHTPONUW BenuuMHa X MOXeT ObITb
onuncaHa aKCrnoHeHUnansHbIM pacnpegeneHunem Ex(1/x).

6.4.10.2 MnoTHOCTb pacnpeaeneHust BeposaTHOCTelN Ana X B 9TOM Cny4vae UMEET BUA:

ax (&)= {*’XP(%/X) X, £20,

0, £<0.
6.4.10.3 MaTtemarunudeckoe oxuganue n gucnepcus X UMeIoT Bua;
EQQ = x, V(X) = X2.

6.4.10.4 Ons dopmupoBaHus BbIGOPKM 3HAYEHUN Cry4anHOW NEPEMEHHOW, NOAYMHAIOWENCA pacnpe-
aenenuto Ex(1/x), BbIGUpatoT 3Ha4YEHUs r Cry4anHoin nepeMeHHON, NOAYMHSIOLLENCA CTaHAAPTHOMY PaBHO-
MepHoMmy pacnpegenenuto R(0, 1) (cm. C.3.3), u hopmupyiot

E=—xInr.

MpumeyaHune — [JononHutensHyo MHMOPMaLIO B OTHOLLIEHUW NPUMUCHIBAHUSA MIIOTHOCTU pacnpeaeneHunsi
BEPOATHOCTEN HEOTPULIATENBHON BEMMYUHE MOXHO HaiTu B [14].

6.4.11 NTamMma-pacnpegeneHue

6.4.11.1 BennunHa X MOXeT npeactaenaTb coboi cpeaHee uncno obbLekToB, obnagatowmx onpeae-
NEeHHbIM CBOMCTBOM (fanee — 00bekTbl), B BbIOOpKE (PMKCMPOBAHHOMO 06beMa (HanpuMep, cpegHee YUcIo
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yacTuy B oOpasue BO3ayxa, B3ATOM U3 YNCTON KOMHATbI, MNN CPeaHee YMcno poTOHOB, M3MYYEHHbIX NCTOY-
HWKOM 3a YCTaHOBMEHHbIN NPOMEXYTOK BpeMeHu). Ecnu g — uncno o6beKkToB, NOACHUTLIBAEMBIX B BbIGOpKE
3a4aHHOro obvbema, ABNSAETCA Cry4anHoW NepeMeHHONW C HEM3BECTHBIM MaTeMaTUYeCKUM OXuaaHueM, noa-
YuHALLenca pacnpeaenexduio MNyaccoHa, TO B COOTBETCTBUU C TeopeMon Baieca (nocne npunucbiBaHUA
MaTeMaTn4ecKoMy OXUAAHWIO anPUOPHOTo PaBHOMEPHOTO pacnpeaeneHns Ha 6eCKOHEYHOM MHTepBane) pac-
npegeneHune X Oyaet noagYnHATLCS raMMa-pacnpeaenenuio G(g + 1, 1).

6.4.11.2 MnoTHOCTbL pacnpeaeneHns BEPOATHOCTEN Ana X B 3TOM Crnyvyae UMEET BUA:

£9exp(-E)/q, £20
= . 14
9x(8) { 0 £<0 (14)
6.4.11.3 MartemaTtuueckoe oxvaaHue un gucnepcus X umeoT Bua:
E(X)=q+1, V(X)=q+1. (15)

6.4.11.4 Onsa cdopmnpoBaHusi BbIOOPKN 3HAYEHWUI CRy4YaHON nepeMeHHOW, NoaAYUHAILWENCca pacnpe-
aenenunio G(q + 1, 1), He3aBUCKUMO BbLIOMPAIOT ¢ + 1 3HadeHwii r;, i = 1, ..., (@ + 1), Cny4anHon nepeMeHHON,
NOAYMHAOLLENCA CTaHAapTHOMY paBHOMepHOMY pacnpegeneruto R(0, 1) (cm. C.3.3), u dpopmupytot (cm. [18])

q+1

E=-In[]r;.
i=1

MpumMeyvaHue 1— Ecnu NOACHET OCYLLECTBASAIOT NO HECKONBKMM BbIGOPKAM (COOTBETCTBYHOWMM OAHOMY W
TOMY Xe pacnpefieneHuto MyaccoHa), a g;— YUcno o6bekTos, 0GHaPYXeHHBIX B i-it BEIGOpke o6beMa S, To pacnpesene-

HWeM cpefHero konuyectea o6LeKToB B BhiBopke obbema S = ZSi 6yneT G(o, B) c oo =1+ Zqi np=1. dopmynsl
i i
(14) v (15) B aTOM cny4ae NpUMeHsT Ana g = Zqi .
i

MpumMmedaHue 2—Tamma-pacnpegeneHune ssnsaetca ob6oblieHnem pacnpegeneHns xu-ksagpaT U UCNonNb3y-
eTca ANs aHanusa UHopMaLmMK, OTHOCALLENCS K AUCNEPCUAM.

Mpumedyanue 3— Cneyududeckoe ramma-pacnpegeneHue B 6.4.11.4 — aro pacnpepeneHvwe SpnaHra,
npeAcTaenstoLee coboit pacnpegeneqne cyMMbl (q + 1) cniydailHbIX NepeMeHHbIX, NOAYMHAIOLLIUXCSA SKCNOHEHLanbHoOMY
pacnpegeneHuto ¢ napameTpom 1 [18].

6.5 PacnpeneneHus, nonyyaemblie No NpewecTByOWUM pacyeTam HeonpeaesieHHOCTH

BbinonHeHHbIE paHee BbIMUCNEHNS HEONPEAENEHHOCTU MOTYT ObiTb MCNOMb30BaHbI AN NPUMUCBLIBAHUSA
pacrpeneneHns BbIXOAHOW BENMUYMHE, KOTOpAas B MOCNEAYIOLMX pacHeTax HeoONpeaeneHHOCTN MOXET BbICTY-
naTb B Ka4eCTBe BXOAHOMN BeNuYMHbI. Takoe pacnpeaeneHne MOXeT UMETb aHaNMTU4YeCcKoe NpeacTaBreHue,
HanpuMmep B BUAE HOPMAanbLHOro pacnpegeneHns. OHO MOXET Takke MMETb BUA annpokcuMauuu (pyHKUmm
pacrnpeaeneHmsa And BENMYMHbI, NOMYYEHHOW, HaNnpuMep, Npu NPeaLecTByYOLWEeM NpuMeHeHun metoga MoH-
Te-Kapno. CnocoObl onucaHus Takon yHKLUKM pacnpeaeneHus npuseaeHsl B 7.5.1 u pasgene D.2.

7 NMpumeHeHue metoga MoHTe-Kapno

7.1 O6wue nonoxeHus

[aHHbIn paszgen coaepXuT CBeAeHUs 0 npumeHeHun metoga Monte-Kapno ans TpaHcopMupoBaHust
pacnpegenenuii (CM. NpoLUEaypyY, ONUCAHHYI0 B 5.9.6 1 rpacuyeckn n3o6pakeHHyI0 Ha PUCYHKE 4).

7.2 Yucno ucnbiTaHUi Nnpu npumeHeHun metoaa MoHte-Kapno

7.2.1 Onga npumeHeHuns metoga MoHTte-Kapno HeoOxoammMo BeiGpaTb YMCNO UCMbITaHUW M, T. €. 4nucno
HabnaeHnid BbIXOAHLIX 3HAYEHUI Modenun. 3TO YUCNO MOXET BbiTh BhiBpaHo 3abnaroBpeMeHHO (A0 npo-
BE4EHUSA UCMbITAaHWI), HO Toraa OyaeT NCKNoYeHa BO3MOXHOCTb YNpaBreHUs TOYHOCTLIO pe3ynsLTaToB, Nony-
YEHHbIX C MOMOLLbI AaHHOTO MeToAa. [PUYMHOIN 3TOMY CIYXXUT TO, YTO YUCHO UCTBITAHUIA, HE0BX0AMMOE ANs
nony4YeHus pesynsrata BbIMMCNEHUS C 3aaHHOIN TOYHOCTLIO, 3aBMCUT OT hOPMbI MAOTHOCTM pacnpeseneHus
BEPOATHOCTEN BbIXOAHON BEMMYMHBI U OT 384aHHOTO 3Ha4YEHUs1 BEPOATHOCTM oxBaTa. Kpome Toro, Metog Bbl-
YNCNEeHUN SABMSAETCA CTOXaCTUYECKUM NO CBOEW NPMPOAE, MOCKOMBKY 3aBMCUT OT Cry4aiiHOoi BbIBOPKU.
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MpuMedaHue — Kak npasuno, Belbop M = 10® nosBonsieT NocTpouTb 95 %-Hblil MHTEpBan oxsaTa Ans Bbi-
XOAHOW BEMNUYUHBI C TOYHOCTLIO [0 OAHOW UMK ABYX 3Ha4aLux yudp.

7.2.2 PekomeHayeTca BbIOUpaTh 3HaueHne M 4ocTatouHo 6onbLuMM (Hanpumep, npessiwatowmm s 104
pa3) no cpaBHeHuio ¢ 1/(1 — p). Toraa MOXHO OXxuaaThb, YTo G obecneunt npuemMnemMoe AUCKPETHOE NpeacTas-
nexuune Gy(n) B6nusm rpanuy 100p %-Horo uHTepearna oxsara ans Y.

7.2.3 MocKkonbKy Henb3s 3apaHee rapaHTUpoBaThb, YTO BblOpaHHOE 3HaueHue M obecneumT pocTaTou-
HYI0 TOYHOCTb MPUBMMKEHUA, MOXKHO MCMNONbL30BaTh NPOLeypY afanTUBHOIO BbIBOpa, YTOUHSA 3HaYeHue M
B NpoLiecce ucnbiTaHuii. HekoTopble pekoMmeHAaLMmM NO aaanTUBHOM npoueaype Bolibopa M npuseaeHs! B [2].
AnanTuBHas npoueaypa, yCTaHOBMEHHas B 7.9, NO3BONSET ONTUMAarnbHbIM 00pa3oM MonyyuTb 3HayeHue M,
COOTBETCTBYIOLL|EE 3a[1aHHOU TOYHOCTU BbIYUCIIEHUMN.

MpumeyaHune — [AnA crnoxHoil Mogenu, Hanpumep TpebyloLleil NoNnyYeHns peLueHnss METOA0M KOHEYHbIX
aneMeHToB, NpUMeHeHne BONbLLIOro YnCna UCTIbITaHNi MOXET OKa3aTbCsl HeBO3MOXHLIM. B 3ToM criyyae pekoMeHayeTca
npeAcTaBuTL MIOTHOCTL pacnpeaeneHusi BEpOSTHOCTEN BLIXOAHOW BENUYMHLI gy(1)) B BUAE rayccOBCKOrO NpUBNuxeHus
(kak B GUM). 3T0 nossonsieT UCNoNbL3oBaTb OTHOCUTENBLHO HeGomnblUoe Yncno UcnulTaHnii M, Hanpumep 50 unu 100,
a nony4yeHHble Mo pe3yrnsrataM UcnbiTaHUiA BEIBOpoYHOe cpefHee U BbIDOpOYHOE cTaHAapTHOE OTKIOHEHWE NPUHATL, COo-
OTBETCTBEHHO, 3a OLIEHKN ¥ 1 u(y). [AnA onucaHua Y n NOCTPOEHUS MHTepBarna oxsara WUCMosb3yoT MOTHOCTbL HopManb-
Horo pacnpegenenus gy(n) = N(y, uz(y)). XoTSl yMeHbLUeHWe Ynucna UCNbITaHUA HeM3beXHO yXyALuaeT CBOMCTBa MeTofa
B YacTW annpoKcuMaLumn pacnpegeneHusi BLIXOJHON BENUYUHLI, OHO BCEe Xe MO3BOMAET yY4eCTb HENMUHEeAHOCTL Mofenu
M3MepeHus.

7.3 BbiGopKa U3 pacnpeneneHua BepoOATHOCTEN

Ina npumenenus metoaa Mowte-Kapno chopmupytot M BekTopoB x,, r=1, ..., M (CM. 7.2) B COOTBETCTBUM
C NNOTHOCTAMU pacrnpeneneHna BepoaTHOCTEN gx(§, ansa N BXoAHbIX BENMUYMH X unu, ecnu 3To Heobxoau-
MO, U3 COBMECTHOM (MHOrOMEpHOI) NAOTHOCTH pacnpe,uenel-mn gx(g) PeKomer,auuu no cbopMupoBaHuUIO
BbIGOPKM ANs Haubonee pacnpPoCTpaHeHHbIX pacnpeaeneHuii (PaBHOMEPHOro, HOPMarbHOro, MHOrOMEpPHOTro
HOPManbHOro U f-pacnpegeneHus) npueeaeHol B npunoxexHun C (cMm. Taioke 6.4). OaHako BO3MOXHO Mosyye-
Hue BbIGOPOK, COOTBETCTBYIOLMX M APYrUM pacnpeaeneHusaM (cm. pasgen C.2). Hekotopble pacnpeaeneHusi
MOTYT BbITb anNPOKCUMUPOBAHLI pacnpeaeneHnamMm, NoNy4YeHHbIMU B pesynsrate npuMeHeHusa metoga MoH-
Te-Kapno npu npeablaywmx BbIYMCNEHUAX HeonpeaeneHHocTun (cm. 6.5, 7.5 u npunoxeHue D).

MpuMedaHune — [na JOCTOBEPHOCTU PE3ynLTaToB NPUMeHeHUs1 MeToga MoHTe-Kapro Heo6xoauMo, YTobbI
reHepaTopbl NCEBAOCIYYalHbIX YUCEN, ucnonbayemble AN hopMUPOBaHUS BEIGOPOK U3 3afaHHLIX pacnpegeneHuid, 06-
najanu cooTBeTCTBYHOLMMU cBolicTBaMu. B C.3.2 npuBeAeHbl HEKOTOPLIE KPUTEPUM MPOBEPKU CHOPMUPOBAHHBIX Bbl-
GOpOK Ha cry4anHoCTb.

7.4 OueHKa BbIXOAHOW BeNIMYUHbBI

7.4.1 BbIXOAHYIO BENUYMHY ONPEAEnaioT AnA Kaxaon ns M sbI6opok no N 3Ha4Y€HMAM BXOAHbIX BEMUYMWH
B KaXaoW, MOJlydeHHbIX B COOTBETCTBUM C 3aAaHHbIMW NIIOTHOCTSIMU pacnpeaeneHns BepoaTtHocTen. Ecnu
0603HaunThL M BLIGOPOK Yepes Xy, ..., Xpp TA€ I~ BEKTOP COCTOMT U3 CRyYaiHbIX 3HAYEHWI X, P Xy W
Kaxgoe Takoe 3HauyeHne X; . Mony4eHo B COOTBETCTBMM C MMOTHOCTbIO pacnpeaeneHns BeposiTHoCTel Ans
BXOAHOW BENUYMHBI X, TO BbIXOA MOAENN MOXHO NPEACTaBUTL B BUAE

=fix),r=1,.., M

7.4.2 Ecnn X; ABNAIOTCA 3aBMCUMbIMU BENUYNHAMK, TO B 7.4.1 HEOOXOANMO UCMONbL30BaTh COBMECTHYIO
NOTHOCTbL pacnpeaeneHuns.

MpuMedyaHune — lpn UCNONL3OBAHUKN 3aKoHa TpaHCPOPMUPOBAHUA HEONpeeNeHHOCTEN, KorAa aHanuTu-
Yeckne BbipaXXeHUsi NPON3BOAHBLIX (PYHKLMKN U3MEPEHNSA MO BXOLHBIM BEMMYMHAM U3BECTHbLI TOYHO, 3HAYEHUSA BLIXOQHOM
BEMUYMHBI U STUX NPOU3BOAHLIX MOMYYatoT B TOYKE HAUNYYLLUX OLEHOK BXOAHLIX BENWYMH. ECnu aHanuTuyeckne Belpaxe-
HUS ANA NPOU3BOAHBIX HEW3BECTHBI W ANS WX OLEHOK UCMONb3YHT NPUONMXKeHne B BUAE KOHEYHbIX pasHOCTei, TO Mnony-
YaT 3Ha4YeHWs TonbKo BbIXOAHON BenuyunHel. CornacHo pekomeHaauum GUM [ISO/IEC Guide 98-3:2008 (npuMevaHue 2
K 5.1.3)] 3Ha4eHNA PYHKLMN N3MepeHnsa BepyT B TOUKaX HaUNy4LLUX OLEHOK BXOAHbLIX BENUYMH, @ TakxKe B ToYKax, OTCTo-
ALLMX Mo 06e CTOPOHbLI OT ITUX HAWMYYLLKUX OLEHOK Ha pacCTOSHWKM OAHOW CTaHAapTHOW HEOMNPEAENEHHOCTH (Bapbupys no
ovepeamn Ans Kaxon BXoAHON BENuYuHbI). B MeTofe e MoHTe-Kapno sHaveHust BbIXOAHON BENUYUHbBI MoMy4atoT Npy Ba-
PbUPOBaHUN BXOL4HbLIX BEMIMHYNH B OKPECTHOCTU UX HaWUMyyLLMX OLIEHOK, Tak 4YTO B OTHENbHOW| BLIGOPKE 3Ha4eHUe BXOAHO
BEMUYMHBI MOXET OTCTOSATb OT €€ Haumny4llei OLeHKN Ha HECKOMbKO CTaHAapTHbLIX OTKIMOHEHWA. ToT dakT, 4yTo B MeToge
MoHTe-Kapno sHadeHna dyHKLUN U3MEPEHNIA NOMyYatoT B pa3HblX TOYKaX, MOXET NopofuTL BOMPOC O CBOWCTBAX BbIYMUC-
NWTenbHOW npoLeaypbl, B YaCTHOCTU O €€ YCTOMYMBOCTM M (B crydae NpUMeHeHUst afanTMBHOM NpoLeaypbl) CXORMMOCTH.
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[pW BO3HUKHOBEHWM COMHEHWUIA none3oBaTento cnepyet y6€AVITbCF| B TOM, YTO METOA AaEeT A0CTOBEPHbLIE OL|€HKN BbIXOA-
HOW BENMUYMHBI ANs A0CTaTOUMHO GonbLUMX OerCTHOCTeVI Hanny4wmnx oLeHOK BXOAHbBIX BENUYUH. OnHako cnegyeT OXu-
AaTb, YTO BONPOCHI yCTOI‘/‘I‘-MBOCTI/I M CXOAUMOCTU YNCNEHHOro MeToAa MOryT CTaTbk KOUTUHECKUMWU TONBKO B UCKITIOYUTENb-
HbIX cnyyasax.

7.5 OuckpeTHOoe npeactaBrieHue pyHKUUKM pacnpenerieHUs BbIXOAHOW BENIMYUHbI

7.5.1 uckpeTHoe npeacTtasneHne G dyHkUMM pacnpeaenenns Gy(n) BbIXOAHOW BENUYMHBI Y MOXET
ObITb MNONYYEHO crneayroLmm obpasom:

a) 3Ha4eHns BbIXOAHOW BEMUYUHBI ¥, r =1, ..., M, nony4YeHHbIe B COOTBETCTBUM C MeTOAOM MotTe-Kap-
no, pacnonaratT B HeybbiBatoLeM nopsake, 0603Havas ux Yoy = 1, ... M,

b) ecnu cpeaun 3HaveHui ¥(y €CTb COBNajaioLine, T0 B HUX BHOCAT MUHMMAMbHLIE cny4vaiHble BO3MY-
LeHns, YTobbl Nony4YeHHas B pesynbrarte nocneaoBaTenibHOCTb Yy = 1, ..., M Bbina cTporo sospacratouien
[cm. ycnosue b) B 5.10.1];

C) Nony4YeHHasn NocneaoBaTeNnlbHOCTb Yoy r= 1, ..., M, onpenenset G.

MpumevyaHune 1— M3 BOIMOXHLIX anropuTMOB COPTUPOBKM, NPUMEHSEMON Ha aTane a), PeKOMeHAYyeTCs Bbl-
6upaTb TakoW, B KOTOPOM YUCro onepaluit nponopunoHansHo Min M [47]. B 06bI4HEIX anroputMax copTUPOBKU YUCIO
onepaLuii nponopLnoHansHo M2, YTo HeoBOCHOBAHHO YBENMYNUBAET BPeMs BIUMCIEHNI (CM. 7.8).

MpumeyvyaHune 2— B nepedncrieHun a) ucnone3oBaH TEPMUH «HeyObIBaIOLLWIA», a He «BO3pacTaloLWniny Bcnes-
CTBUE BO3MOXHOrO paBeHCTBa MeXAY COBON HEKOTOPLIX 3HAYEHUN ¥, BIXOAHON BEINHMHBI.

MpumeyvyaHune 3— BHeceHWe B coBnagatoLne 3Ha4eHUs BbIXOAHOM BEMUUMHBI TOMLKO O4€Hb MasbiX BO3MY-
LeHUIA [cM. nepedncneHune b)] obecneynBaeT HEU3MEHHOCTL CTAaTUCTUYECKNX CBONCTB Yoy

Mpume4vyaHune 4 — HeobxoguMocTb BHECEHUS MaslblX BO3MYLLEHWA Ha aTane b) B AeNCTBUTENBHOCTN Mano-
BEPOATHa 13-3a OrPOMHOI0 MHOXECTBA PasnUYHbIX YACEN C NnaBatoLLeil 3ansaToi, NOABMAILUXCA Ha BbIXOAE MOAENN NpU
rnofadye Ha ee BX0A AaHHLIX C reHepaTopa cryvaiHblX Yucen. TeM He MeHee BO3MOXHOCTb BHECEHUA ManblX BO3MYLLEHWA
JomkHa 6bITb NpegycMoTpeHa NPpUMEHsieMbIMI NPOrpaMMHEIMU cpeacTBamu.

MpumedaHUe 5—N3 NOCTPOEHHOrO Ha sTane ¢) NpubnmkeHns G MOXHO U3BNEeYL pasHooGpasHyto Aonon-
HUTENbHYH WHopMaLuio. Tak, NTOMUMO OLEHOK MaTreMaTU4YecKoro OXuAaHUs W CTaHLapTHOrO OTKNOHEHUS MOryT GbiTb
rnonyyeHbl oLeHKW KoathULIMEHTOB aCUMMETPUN U JKcLecca, a Takke Apyrie CTaTUCTUKKA, Hanpumep OLEHKN MOAbLI UNn
MefnaHbl.

MpumedaHune 6 — EcnuBbixogHas BenuynHa Y ByaeT B AanbHelLeM paccMaTpuBaTbesl Kak BXOAHasn Be-
NMYMHa NPW OLieHUBaHUK HeomnpeseneHHOCTU APpYroro UsmepeHus, To BeIGOPKY 13 ee pacrpeferneHust Nerko nonyvuTb
cryYaiiHblM (paBHOBEPOSITHLIM) BLIGOPOM 3Ha4YEHWIA 13 y(r), r=1,.., M(cm. 6.5).

7.5.2 MNocnenoBarenbHOCTb Yo (nn y,) MOXeT ObITb NPEeACTaBNeHa B BUAE rMCTOrpaMMmbl (Npu COOTBET-
CTBYIOLLEM BbIOOpE LUMPUHBI KNAccoB), NpeAcTaBnstowein cobow pacnpeaeneHue YactoT NOSIBIEHUS BbIXOA-
HOW BEMNUYMHbI. lMocne HopMupoBaHus, obecnevnBatoLLEro PaBeHCTBO NNOLWAAN NOA rMCTOrPaMMOn eAuHULE,
€e MOXHO paccMarpuBaTh Kak annpokcumaLmio NrnoTHOCTU pacrnpegeneHus BeposTHOCTeH gy(n). Bbiuucne-
HUA XapaKTePUCTMK pacrnpeaeneHns obbl4HO NPOBOAAT MO NPMONMKEHUIO G, 8 HE MO NOCTPOEHHOW MTMCTOrpam-
Me, MOCKONbKY paspeLueHne NnocneaHel 3aBucuT oT BbIOOpa LUMPUHBI KNAaccoB. TeM He MeHee rucrorpamma
MOXKET ObITb MOME3Ha C TOMKM 3PEHUS MOHUMAHMA 0COBEHHOCTEN MIOTHOCTU pacnpeaerneHus BepoaTHOCTEN
BbIXOAHOW BEMWYUHBI, HANPUMEP CTEMEHN €€ acuMMETPUN (CM. TaKkke npumeyanue 1 kK 7.8.3 B yactu ucnorsb-
30BaHUA NMCTOrpaMMbl Npu BOnNbLUMX 3HA4YEHUsX M).

7.5.3 B pane cnyyaes Tpebyetca annpokcumaumsa Gy{(n) HENpepbIBHON pyHKUMEN. ITOT BONpPOC pac-
cMaTpuBaeTcs B Npunoxexnuu D.

7.6 OLieHKa BbIXOAHOMW BENTMUYMHbI U €e CTaHJAPTHOW HeonpeaeneHHoOCTn

B KayecTBe OLIEHKM y BbIXOAHOW BENUYMHBLI Y UCNONb3YIOT BbIOOPOYHOE cpeaHee

1M
y—yzyﬁ (16)

a B KayecTBe OLIEHKM ee CTaHAapTHOW HeonpeaeneHHocTu U(y) — BbIBOPOYHOE CTaHAapTHOE OTKNOHEHMWE
u(y):
M
2/ 1
)=
M _1r:1

MpumedaHue 1—/[nNA4nCneHHbIX BeIYUCTIEHWI cnefyeT Mcnonb3oBaTtk popmMyny (17), a He 9KBUBaNeEHTHYIO
el MaTemaTndeckn hopmyny

(v, -7)%. A7)
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2( ) - M 1 2 yr
r =1

3T0 CBSA3aHO C T€M, YTO OYEeHb YacTo B METPONOrUN U(y) MHOFO MEHbLLIE NO MOAYNIO, YEM Y, WU, KaK cnefcTBue, Yucna
B NOCMEA0BaTENLHOCTU Y, B UX €CATUMHOM NPeACTaBNeHNN NMEOT MHOMO coBnagarowmx undp B cTaplumx paspsgax. B
3TOM Chnyqae NOrpeLHOCTU OKPYIMEHWUS B apUdPMETUKE C KOHEHHON TOMHOCTBIO (NPU BLIMUTAHWKU BAU3KUX NO 3HAYEHUIO
BENUYUH) MOTYT NPUBECTM K GoNbLIMM owMbKaM B pacdeTax (40X04AWUM Aaxe A0 TOro, YTO BbipaXeHWe B Kpyrmnbix ckob-
KaxX CTaHeT oTpuuaTenbHBIM, T. €. cpeaHUi KBagpaT byeT MeHbLue KBafpaTa cpefHero). Pe3ynstaThl Takux BbIMUCNEHUIA
OyayT UMETb HeyAOBNETBOPUTENBHYIO TOMHOCTB (cM. [4]).

MpumevaHune 2—BHekoTopbIx 0COBLIX Criydasx, KOraa 04HON U3 BXOAHbLIX BENUYNH NPUNUCAHO t-pacnpeaenexmne
C YUCNOM CTeneHel cBoboAEI MeHee Tpex, MaTeMaTuyeckoe oOXnjaHue u CTaHfapTHOE OTKNOHEHNe Y, COOTBETCTBYIOWME
NAOTHOCTU pacnpeAereHns BepoATHOCTEN gy(n), MOTyT He cywlecTBoBaTb. Kak cneacteue, dhopmynsl (16) u (17) He cno-
cobHbl 06ecneqnTb MornyveHne cogepxarenbHblX pe3ynstatos. OfHako uHTepsan oxeata Ana Y (CM. 7.7), NOCTPOEHHBbIA
Ha ocHoBe G, ByfeT coxpaHATb CBOE cogepXaTernbHoe 3HaYeHNe.

MpumMmeuvyaHune 3 — B obuem criyyae y He GyAeT cornacoBbIBaTLCA C OLIEHKOWH BbIXOAHOW BENUUMHLI, NONy-
YEHHOW NO HaUNYYLLUM OLEHKaM BXOAHbIX BEMUYUH, TaK KaK ANA HENUHERHOR byHKUWUKN n3meperuns f(X) maTematudeckoe
oxuaaHue E(Y) = E[fiX)] # 1E(X)] (cm. [ISO/IEC Guide 98-3:2008 (4.1.4)]). HesaBUCUMO OT NUHENHOCTU UMW HENMUHENHO-
CTU pyHKUMK f{X) Npu M, cTpeMALLeMCs K 6ECKOHEUHOCTH, ¥ cTpeMuTes K E[fiX)], ecnu nocnegHee cyluecTeyeT.

7.7 UnTepBan oxBara Ana BbIXOQHOW BeNMUYUHbI

7.7.1 NnTepBan oxsara Ana Y MOXET ObITb NONYy4EeH HA OCHOBE ANCKPETHOrO NpubnmkeHus G ansa Gy(n)
aHanoru4Ho TOMy, Kak OH Obinl NOCTPOoeH Ansa Gy(n) B 5.3.2.

7.7.2 Ecnu pM — uenoe 4ncno, To 6epyt g = pM, B NPOTUBHOM CRy4ae B Ka4€CTBE g MOXHO BblOpaTh
uenyto yactb (pM + 1/2). Toraa [y,q,» Yhignl 1BN1€TCA 100p %-HbIM UHTEPBANOM oxBaTa Ana Y, rae Yo, = Yy
Yhigh = Y(r + q) BN noboro r us papa r= % , (M= g). BepoAaTHOCTHO cuMMeTpU4HbIN 100p %-Hblli MHTEpPBanN
oXxBaTa MOXHO NonyyuTb, BoiBpas r= (M — q)/2 ecnu (M - q)/2 — uenoe uucno, unu r = intf{(M — g +1)/2] B npo-
TUBHOM cny4ae. [nda onpeaeneHun HaumeHbLuero 100p %-HOro uHTepeana oxeara cneayert Bbibpatb Takoe
r*, 4to0bl AN BCeX r, NpuHaanexawmx pagy r=1, ..., (M — g), BbINOAHANOCHL HEPABEHCTBO

Y+ Q) —y() S yir+ q) = y(0).

MpumMmeyaHue — MNoOCKONbKY YUCIEHHBIE 3HAYEeHUS, NOMyYeHHbIe B pe3ynbTaTe NpUMeHeHnss metoaa MoHTe-
Kapro, cnyyaiiHbl no cBOel npupoae, To HEKOTOpbIE U3 NOCTPOEHHBIX (M — g) uHTepBanos 6yayT MeHbLUe, YeM B CpefHEM
(Npv MHOroKpaTHOM MPWMEHEHUW MeTofa), a HekoTopble — Bonblue. MoaToMy npu BeIGope HaumeHbLwero 100p %-Horo
VHTepBana oxsara cregyeT UMeTb B BUAY, UTO ero AnuHa ByaeT, Kak mpaBuno, MeHbLwe, 4eM ecnu 6bl oH 6bin paccunTaH
Ha ocHoBe Gy(M), WK, YTO TO XKe camoe, YTO BEPOATHOCTb OXBaTa ANA NOCTPOEHHOro 3MMNUPUYECKOTO HaUMEHbLLEro
100p %-Horo nHTepBana oxeaTa OyaeT B [leiCTBUTENbHOCTU MeHbLUe, Yem 100p. OgHako Ans 6onblumnx M 3TUM oTnn4vnem
MOXHO npeHebpeyb.

lpumep — C nomMowbio eeHepamopa rceedocslyqaliHbIX yucesn Ol paeéHOMEPHO20 pacripedesieHuUs 8 UH-
mepeane [0,1] 6biu nonyyeHs! 10° ncesdocyyvaliHbiX 3HayeHul, U 1o smoli ebI6oPKe 6bILEONUCaHHLIM CITo-
cobom 6bl1 NocCmMpoeH HauMeHbwiuli 95 %-Hbll uHmMepean oxeama. Bcezo ama npoyedypa 6bina noemopeHa
1000 pa3. CpeOHAA eeposimHOCML oxéama cocmasuna 94,92 %, a ebibopoyHoe cmaHAapmHoe OMKI/IOHeHuUe ee-
possimHocmu oxeama no 1000 peanuzayuam npoyedypsl cocmasusio 0,06 %.

7.8 BpeMs BbIYUCIIEHUIA

7.8.1 bonblasa 4YacTb BpemeHu BbiuMcneHuin no Metoay MoHTe-Kapno pacxogyercsa Ha BbIMOMHEeHue
crneayoLLmMX TPex aTanos.:

a) reHepupoBaHue M cny4ainHbiX 3Ha4E€HWI B COOTBETCTBUM C 3a4aHHOMW MAOTHOCTBLIO pacnpeaeneHmns
BEPOATHOCTEN ANsA Ka)on BXOAHON BENUYMHbI X; (MfIM COBMECTHOM NNOTHOCTM pacnpeaeneHus ans X);

b) onpeageneHne M COOTBETCTBYIOLLIMX 3HAYEHUI HA BbIXOAE MOAENN;

C) pacnonoxeHue M 3Ha4yeHuii BbIXOAHON BEMUYUHBI B HEYBbIBAOLLEM NOPsAAKE.

7.8.2 Bpemsi, He06X0AMMOE Ha BbINONMHEHUE STUX TPEX 3TanoB, NPSMO NPONOPLUMOHAansHO M ans sTanos
a) u b) u Min M ansa atana c) (Npy1 Mcnonb3oBaHMN 3PGEKTUBHOIO anropuTmMa COpTUPOBKK [47]).

7.8.3 B cnyyae npocToii MOAENM M He3aBUCUMbIX BXOAHbIX BENMUYUH BPeMs, Heobxogmmoe ans Bbl-
nonHeHus arana c), Oyaer npeobnaaawlmum, a obLiee BpemMs BbIMMCNEHUI HA NEPCOHANbLHOM KOMMbIOTEPE
C TaKTOBOW 4aCTOTOIl NPOLIECCa B HECKONbKO rurarepy, npu M = 10% cocTaBuT Heckonbko cekyHa. Ecnm xe
npoueaypa COPTUPOBKN HE ABMAETCS 3aTPaTHOM N0 BPEMEHH, TO, 0003Ha4UMB T, BPEMS BbIYUCIIEHUS OLHOTO
NCEBAOCNYYaWHOr0 3Ha4€HMsA B COOTBETCTBUM C 3aaHHOW MIOTHOCTLIO pacnpeaeneHnsa BepoATHOCTEN Ans
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BXOAHbIX BENMUYKUH, a T2 — Bpemsl BbIYUCNEHUA OJHOMO 3HaYeHUsI BbIXOAHOW BEMUYUHBI, MONYy4UM npubnu-

XKEHHYIO OLIEHKY O6LLEro BpemeHn Bbidmcnenuin B suae M(T, + T,). nsa cnoxHoii moaenu npeo6nagatowmm
Gynet cnaraemoe MT,,.

MpumMmeyaHue 1 —Ecnu mMogens npocTa, @ M — o4eHb Gornbluoe uucno, Hanpumep 108 nnm 109, To Bpems
COPTUPOBKU MOXeT BblTb 3Ha4YUTENbHO GorbLie BPpeMEHN BbIYMCNEHNS 3HAYEHUS Ha Bbixofe Mofgenu. B TakoM criydae
NPeAnoYTUTENbHBIM MOXET BbITh OLigHUBaHNe HeomnpeaerieHHOCTU He Mo SKCNepUMeHTanbHON YHKLMK pacripeaeneHns,
a o rucTorpamMme, NOCTPOEHHO ANA psaa y,.

MpumevaHune 2—OpUeHTUPOBOYHO OLIGHKY BPEMEHU BbluncneHnid MeTogoM MoHTe-Kapno Mo)HO BLINOMHUTE
Ha npumepe, 3ajaB MOAENb U3MEPEHUS B BUAE CYMMBbI NATU YNEHOB:

Y = cos X, + sin X, + ctg X5 + exp(X,) + XI/3.

Kaxgoii BxogHoO Benn4nHe X; npunicaHo HopmansHoe pacnpeaenerne. Yucno ucneitaHuili MeToaa BeiGpaHo paB-
HbIM M = 108. OTHocuTenbHoe BpeMs BLIMOMHEHNS onepaLiuit:

a) renepupoBaHna 5M criy4qaitHbix Yyucen,

b) BblYMCNeHnA M 3HauYeHWiA Ha BbIXOA4Ee MOZENY;

C) COPTMPOBKN M 3Ha4eHMii BbIXOGHON BENUYUHBI, —
cocTaBnseT cootBeTcTBEHHO 20 %, 20 % 1 60 % 06Lero BpeMeHW BbIYUCNEHWA, paBHOrO NPUBNN3UTENBHO HECKOMBKAM
ceKyHAaM npu BbINOMHEHUN pac4eToB Ha NepcoHarnbHOM KOMMLIOTEPE C TaKTOBOMW YacTOTO B HECKONBKO rurarepl.

7.9 ApanTuBHasa npouegypa peanusauuu Mmetoga MoHTe-Kapno

7.9.1 OGwwme nosnoxeHUs

CyTb aaanTUBHOW MPOLEAYpPbl COCTOMT B NOCMEAOBATENIbHOM YBENMUEHUW YUCHA UCMbITAHUA 40 TEX
nop, noka nony4YeHHble YUCMOBbIE OLIEHKW CTaTUCTMYECKUX XapaKTEePUCTUK He CTaHyT YCTAHOBUBLUMMMCA.
YucneHHbIN pesynbTaT CHMTAeTCA YCTaHOBUBLUMMGS, €CNMU COOTBETCTBYIOLLEE EMY YABOEHHOE CTaHAapTHOoe
OTKMOHEHNE CTaHeT MeHblUe 3aJaHHOW TOYHOCTU BbIMUCIIEHUA CTaHAAPTHOW HeonpeaeneHHocTu u(y) (cwm.
7.9.2).

7.9.2 TOYHOCTb BbIYUCIIEHUA YUCIIOBBLIX 3HAYEHUI

Ecnu 0603Ha4nTL Yepes Ngig YCNO CYLECTBEHHbIX 3HAYALNX undpp B YMCNOBOM NPEACTABNEHUN BENK-
YMHbI Z, TO NMPEeAEn NOrpeLUHOCTU BbIYMCIIEHUA & 3HAYEHUA Z ONPEAEnsIoT creaylowmmM obpasom:

a) NPeacTaBnsIoT 3HaYeHune z B Buae ¢ - 107, e ¢ — uenoe uncno, cocrosiLLee u3 Ngig 3Ha4aLMX umdp,
{— Uenoe 4uncno;

b) onpegensiot & no hopmyne

1

lMpumep 1 — OuyeHka ebiIX0OHOU eenuYyuHbl 05151 3IManoHa Macchbli HomMuHanom 100 2 [ISO/IEC Guide 98-
3:2008 (7.2.2)] cocmaensiem y = 100,02147 2. CmaHOapmHasi HeonpedeneHHocmsb u(y) = 0,00035 2, npuyem obe
3Havauwue yugpb! paccmampuearomcsl Kak cyulecmeeHHble. Takum obpa3zom, ngig= 2, u u(y) moxcem 6bimb npeo-

cmaerneHa e eude 35 10-° 2. CnedoeamentHo, ¢ = 35 u £ =-5. Takum obpasom, § = 510‘5 =0,000005 2.

lIpumep 2 — Ycnoeust me xe, Ymo u e npumepe 1, 3a UCKITIOYEHUEM IMO20, YIMO MOJILKO 00Ha 3Havdauwjast
yudppa e u(y) senssemcs cyuwjecmeeHHol; ngg = 1 u u(y) = 0,0004 2 = 4-10~4 2. 9mo daem c= 4 u £ =—4. Cnedoea-

menbHo, &= %10‘4 =0,00005 2.

TNpumep 3 — MNpu usMepeHunx memnepamypsbi u(y) = 2 K. Toeda Ngig =1, u(y) = 210 0K, ymo daemc=2u
{=0. Takum o6pazom, § = 5100 K=05K.

7.9.3 HasHavyeHue aganTMBHO nNpoueaypbl

B pe3ynsrare npumeHeHus aganTtMBHON NpoLeaypbl, NPUBEAEHHON B 7.9.4, AOIMKHBI ObITb ONpeaeneHb:

a) OLEHKA y BENUYUHbI Y

b) craHaapTHas HeonpeaeneHHOCTb u(y);

C) rpaHuLpb! ¥, ¥ Yhigh VHTEpBana oxsara ans Y, COOTBETCTBYIOLLErO 3a/1JaHHOIN BEPOSTHOCTU OXBaTa.

Mpu aTOM YMCNOBLIE 3Haquvm KaXK101 U3 BblLLIEYKA3aHHbIX YETbIPEX BEMUYUH JOIDKHbI B CPEAHEM Y 0B-
NETBOPATL 3aAaHHON TOYHOCTU BbIUMCTIEHUS.

MpumeyaHue 1— To, yTo BuINONHEHNe TpeBOBaHWA K TOHUHOCTU BbIMUCTIEHWI A MOXET BbiTb rapaHTUpOBaHoO
He 6e3yCcnoBHO, a TONLKO B cpefiHEM, 0BYCIOBMNEHO NPUPOAOI CNy4alHOCTH, Ha KOTOpoil 0CHOBaH MeToA MoHTe-Kapro.
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MpumedaHune 2—C yBenudeHmem Yucna UCrbITaHUA CKOPOCTb CXOAUMOCTU OLEHOK ¥ U U(y) 0ObIMHO ropasgo
BbILLE, YeM OLIEHOK Yjoy, 1 Vhigh-

MpumedaHune 3— Kaknpasuno, 4eM 6onblle BEpOATHOCTb OXBaTa, TeM Gonbluee YNCNO UCMbITaHUiA Tpeby-
eTCS NS ONPEAENEHNs Yoy, U Yhigh C 38AAaHHOI TOYHOCTBIO BBIYUCTIEHNA.

7.9.4 MNpouenypa

MpakTuyeckasa peanusauua aganTMBHOW npoueaypbl Metoaa MoHTe-Kapno ¢ nocneaoBartenbHbIM yBe-
NIMYEHMEM YMCNA UCNBITAHWIA COCTOUT B CNEAYIOLLEM:

a) sapaor ny;y;

b) sagaior M = max(J, 10%), rae J — HaumeHbLuee uenoe, GonbLue unu pasroe 100/(1 — p);

¢) 3agatot h =1 (cyeTuuk utepauuii meroga Monrte-Kapno);

d) BeinonHsAwT M ucnoitaHuii metogom MonTe-Kapno (cm. 7.3 n 7.4);

€) UCNONb3yoT M NONyYeHHbIX HA BbIXOAE MOAENN 3HAYEHUN ¥y, ..., ¥j, ANA BLIYUCNEHWUI B COOTBETCTBUU

¢ 7.5—7.7 ouepenHoii, h-n oueHkmn y{" BennumnHel Y, ee ctaHaapTHoii HeonpeaeneHHoctu uly"), neson y(h)

low
1 npaBow yr(@h rpanuy 100p %-Horo uHTepBana oxeaTa;

f) ecnu h =1, To yBenuuusalot cyeTunk h Ha eauHuLy U BbINOMHAIOT 3tan d);
g) BbIYUCTIAIOT BbIDOPOYHOE CTAHAAPTHOE OTKIOHEHWE S, CPE/IHETO 3HA4EHMs NONY4HeHHbIX B pesynkrare
utepaumit oueHok X1, ... ¥ no hopmyne:
h 2
)
s, =——— - ,
e D Ul

r=1

rae y = Ey
r=1

h) aHanormyHeiM 06pPa3oM BbIYMCASIOT BbIGOPOYHOE CTaHAAPTHOE OTKIMOHEHUE ANS CPEAHUX 3HAYEHUI

OLIEHOK U(Y), Yoy ¥ Yhigh
i) ucnonb3ytot Bce hM 3Ha4eHuin BbIXOAHON BENUYMHBI ANA BblYUCTEHUA U(Y);

j) onpeaenaloT npegen NOrpeLuHoCTU BbiuucneHus & ans u(y) (cm.7.9.2);

k) ecnu xoTs1 6bl OAHO U3 3HAYEHUN 23y 2s, u(y 2s Viow 23),hi " NPEBLILLAET J, TO YBENUYMBAIOT 3HAYEHUE
cyeTumka h Ha egMHULY U BO3BPALLIAIOTCA K 3Tany dg o

[) ecnn Bo3Bpara K aTany d) He NPOM30LUNO U 3HAYEHUA BCEX BbIYUCMSIEMbIX OLEHOK MOXHO CyMTaTh
YCTaHOBUBLLMMUCA, TO HA OCHOBE NONyYeHHbIX AV 3HaYEeHUI BbIXOAHON BENTMUYUHLI B COOTBETCTBUU C 7.5—7.7
BbIUUCNAT ¥, U(y) n 100p %-Hbl MHTEpPBAN OXBaTa.

MpumevaHune 1 — OBCbIYHO Ha STane @) 3aAaI0T Ngig = 1 WK Ngig = 2.

MpumevyaHne 2 — Ha srane b) Buibop M npousBoneH, HO [AOMKEH OCHOBLIBATLCA Ha MpaKTUHeCKUX
coobpaxeHusx.

MpumedvaHune 3—Ha artane g) y MOXHO paccMaTpuBaTb KaK peanuaaLuio cny4ailHoi nepeMeHHol co CTaH-
LapTHbIM OTKIOHEHUEM S,

MpumMmedyaHune 4— CTaHhapTHble OTKIMOHEHUs], NONyYeHHble B COOTBETCTBUAM C g) U h), MMeIoT TeHAEHLWUIO K
yMeHblLUeHuIo no 3akoHy h~172 (cm. 5.9.6, npumedanne 2).

MpumeyaHue 5— B Tex cnyyasx, Korga onpefensTb UHTepBan oxeara He TpebyeTcs, NPoOBEPKY TOYHOCTH
BbIUMCIIEHUIA Ha aTane K) 4OCTaTOMHO BbINOMHATL TOMNBKO AN 2s n2s

MpumeyaHune 6 —MHOXUTENL 2, UCMONBL3YyeMBbIiA HA rane ﬁ(j‘/)ocrloaaH Ha npefcTaBneHnn BLIGOPOYHbLIX Cpef-
HWX B BUAE CrlyYaiHbiX NepeMeHHbIX, NOAYMHSIOLMXCS HOpMaNbHOMY pacfpefienieHnto, U COOTBETCTBYET BEPOATHOCTU
oxBaTa, NpMbrnmanTensHO paBHon 95 %.

MpuMedyaHUne 7 — AnsTepHaTUBHLIA HeafanTUBHLIA NoAXoAd ANA NocTpoeHus 95 %-Horo BepoATHOCTHO
CUMMETPWUYHOTO MHTepBasia oxBaTa, OCHOBaHHLIA Ha UCNOSIb30BaHUW CTATUCTUK BUHOMMUHANbBLHOIO pacnpe,qeneHms [10],
COCTOUT B crieflyoLlem. BblSlearOT M = 105 unu M = 108. dopmupytoT UHTepBan [y Y(s) 1. rae ans M = 105 r = 2420,
$=97581, a anst M= 108 r=24747, s = 975254. 10T uHTepBan 6yaeT 95 %-HbiM TOJ'IepaHTHbIM MHTepBanom AN ypoBHA
foBepus O 99 (cm. [ISO/IEC Guide 08-3:2008 (C.2.30)], [55]), T. €. BeposATHOCTb OXBaTa cocTaBUT He MeHee 95 % B 99 %,
Kak MUHUMYM, criyqaeB npuMeHeHus metoga MoHTe-Kapno. CpefHAa BeposATHOCTL OXBaTa s Takoro MHTepBana 6yAeT
paBHa (s — /(M + 1), uto npeBbiWaeT 95 % Ha BeNUUMHY, YMEHbLLIAIOLLYIOCA C pocTom M. Tak, ans M = 10% cpenHsd Be-
POATHOCTL OxBaTa ByaeT 95,16 %, a ana M = 106 — 95,05 %. (Bo3aMOXEeH 1 APYroii BuIGOp 3HaYEHMA r U S, N NPU 3TOM He
obs3aTensHo, 4Tobbl X cyMMa cocTaBnsana (M + 1). LIOCTaTquo [10, pa3gen 2.6], 4tobbl pa3HocTb (s —r) yaosneTsopsna
yCnosuo

M A .
Y, cMpi(1-p" <1-0,99,
j=s-r
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M

rge ci = . Hanny4wunin pesynsraT cOOTBETCTBYET cUTYa Un, Korga neBas YacTb 3TOrMo HepaBeHCTBa AOCTUraeT
J !

M!
Si(M=J)
MaKCUManbHOro 3Ha4eHus, Npu KOTOPOM HepPaBeHCTBO eLle BbII'IOJ'IHFleTCFl.) 3TN pesynbratbl MOTYT ObITb pacnpocTpaHeHbl
Ha gpyrue 3Ha4eHusa BepoATHOCTN oxBaTa U gpyrne sHadeHusa M.

8 MpoBepka pe3synsratoB

8.1 MpoBepka pe3ynsTaToB OLEHUBAHUA HeonpeaeneHHocTu no GUM cpaBHeHUeM ¢ METOAOM
MoHTe-Kapno

8.1.1 Cnoco6 oueHuBaHua HeomnpegeneHHoctn no GUM BO MHOrux cnyyasx paboTaer XOpoOLlo.
OpaHako He Bcerga MOXHO cpa3y onpefenuTb, COOMAEHbl M BCE YCNOBUA ANS €ro NpuMeHeHust (CM. 5.7 u
5.8). O6blYHO ropa3go NpoLle OUEHUTb HeomnpeaeneHHOCTb C ucrnonb3oBaHmeM metoga MoHTe-Kapno (npu
Hanuyum COOTBETCTBYIOLLETO NPOrpamMmmMHOro ob6ecneyerusi), Yem BbISCHUTb, BbIMOMHEHbI N BCE YCIOBUSA OLe-
HuBaHuA no GUM [8]. Mpu Hanuumm COMHEHMit B 0BOCHOBAHHOCTWM NPUMEHEHUsi cnocoba OLEeHUBaHUA No
GUM nony4eHHble C ero NOMOLLLIO pe3yrnbTaThbl HYXKal0TCA B NPOBEPKE, a MOCKONbKY AWAana3oH YCIIOBUIA, Npu
KOTOPbIX MOXeT ObITb NpumMeHeH meToa MoHTe-Kaprno, 3HauuTensHo wupe, Yem aAns meroga no GUM, 1o ans
TaKkoW NPOBEPKU PEKOMEHAYETCH COMOCTaBUTb pe3ynbrartbl oueHuBaHusa no GUM ¢ pesynbratamu oueHusa-
Husi metogoM MonTte-Kapno. Ecnu cpaBHeHue noaTrsepaut 000CHOBAHHOCTb NpuMeHeHns GUM, 1o cnoco®
OouUeHMBaHUA HeonpeaeneHHoctn No GUM MOXHO Byaer npuMeHsTb B Oyayliem Ansi cxoxwmx 3agad. B npo-
TUBHOM Crlyyae cnegyer pacCMOTPETb BOSMOXXHOCTb 3aMeHbl Ha APYron cnocob OueHUBaHUA HeonpeaeneH-
HOCTHU, BKNtoYas ToT e metoq MoHTe-Kapno.

8.1.2 Mpu cpaBHEHUM ABYX METOAOB PEKOMEHAYETCA PYKOBOACTBOBATLCA CREAYIOLWEN ABYXSTaMHOM
npoueaypoi:

a) NPUMEHUTL cnocob oLeHnBaHUs HeonpeaeneHHocT No GUM (BO3MOXHO € y4ETOM UNEHOB BbICLLETO
nopsigka pasnoXeHus yHKUMWM M3MEPEHUA B pAa Teinopa B 3akoHe TPaHC(POPMUPOBAHMA HeonpeaeneH-
HocTeit) (cM. 5.6) ana onpeageneHus 100p %-HOro uHTepBana oxsara y + Up, rae p — 3agaHHas BEpOSATHOCTb
0XBaTa;

b) npumenuTb agantusHyio npoueaypy MoHte-Kapno (cm. 7.9.4) aAnsa nonyveHusi cTaH4apTHOW Heonpe-
AENeHHOCTN U(y) U rpaHuy, yq,, " Yhigh 3@AaHHOrO 100p %-HOro nHTepBana oxaara Ansi BbIXOAHON BENUYUHBI
(BEPOSATHOCTHO CUMMETPUYHOTO UMM HauMeHbLLErO) (CM. Takke 8.2).

8.1.3 MNpoueaypa cpaBHEHUA NO3BONSIET ONPEAENUTL, COrNacyoTCA NI UHTEPBarbl 0XBaTa, NOMyYEHHbIE
B COOTBETCTBUM CO CMOCOOOM OLIEHUBaHMA HeonpeaeneHHocTn no GUM u metogqom MoHTe-Kapno, B npeae-
nax 3afjaHHON TOYHOCTU BbIMUCIEHWUA. TOYHOCTL BLIMUCMEHWIA NS rPaHUL, UHTEPBANOB OXBaTa ONpeaensioT
Yyepes TOYHOCTb BbIPAKEHWUA CTAHAAPTHOW HEONPeAeNEeHHOCTU U(Y) YACMOM CYLLECTBEHHbIX 3HaYawwmx uudp
B €e AeCATUYHOM npeacrasneHun (cpasHu ¢ 7.9.2). Ana aToro:

a) onpeaensioT nNpeaen NorpeLwHoCcTH BblMucneHuns & ans u(y), kak ykasaHo B 7.9.2;

b) cpaBHMBAIOT MHTEPBAarbl OXBaTa, NOMy4Y€HHbIE B COOTBETCTBUM CO CNOCOOOM OLEHMBaHUA Heonpeae-
neHHoctn no GUM n metogom MoHTe-Kapno, 4tobbl onpeaenuTb, Nony4yeHo N B 3HAYEHUAX rpaHuL] UHTep-
Bana 0xeara, BblYMCNEHHbIX N0 GUM, Heo6xognmMoe Yncno BEpHbIX 3Havawmx Ludp. Mpu 3Tom onpeaensior:

dlow =ly- Up = Yiow I, (19

Ahigh = 1Y+ Up = Yhigh |, (20)

T. €. aGCONMIOTHLIE 3HAYEHNS PA3HOCTW COOTBETCTBYIOLUMX FPaHUL, ABYX MHTEPBanoB oxsarta. Ecnu kak d,,,,. Tak
n dhigh He NpPEeBbILLAIT 3, TO cnocob oueHWBaHUA HeonpeaeneHHocTn no GUM B 3TOM Cryvae MOXHO cYUTaTh
NMPUMEHUMBIM.

MpnMeyaHue — Pesynstar cpaBHeHWUs ByaeT 3aBUCETb OT TOro, KaKol BEPOSITHOCTH OXBaTa COOTBETCTBYHOT
cpaBHMBaeMble NHTepBarbl. [103TOMY NPoBEpPKY BbINOMHAKOT TOMBKO A4S KOHKPETHON 3ajaHHON BEPOSTHOCTM OXBaTa p.
8.2 NpumeHeHune meTtoga MoHTe-Kaprno npu nposeaeHun npoBepKu

Ansa sbinonHeHus nposepku no 8.1 Metoq MoHTe-Kapno gomkeH ObiTb peanu3oBaH Ans AOCTaTOYHO
6onbLioro yucna ucneitaduin M (cm. 7.2). Ecnu 0603Ha4mnTb Yepes Ngjg YNCIO CYLECTBEHHbIX 3HAYALLNX uncp
B JECATUYHOM NpeacTasneHun u(y) npu NpoBepKke NPMMEHMMOCTM cnocoba oueHusaHusa no GUM, a yepes
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& — [0NyCTUMYIO NOrPELLHOCTb BbiMUCTIEHUS U(Y) (CM. 7.9.2), TO ANs MOSyYEHUS B LIENAX NPOBEPKU pe3ynbTa-
TOB MeTooM MoHTe-Kapno pekoMeHayeTcst Cnonb30BaTh €ro aaanTUBHbIN BapuaHT (M. 7.9.4) 40 AOCTUXe-
HUS1 NOrPELLHOCTMN Bbluucnenus &/5 [1. e. B 7.9.4 Ha atane k) 8 cneayet 3amMeHUTb Ha 8/5).

MpumMmeyaHnune — B cpegHem yMeHblUEHUE NOrPELHOCTU BhIMUCHEHUS A0 8/5 TpebyeT NoBbILLeHUS Yucna uc-
nuiTaHuii M B 25 pas. BuinonHeHne onepaluii ¢ BekTopamn cTonb GonblUOi pasMepHOCTU MOXET NPEACTaBNATL coboii
cepbe3Hylo Npobnemy ANA psaa KOMMLIOTEPOB. B 3TOM criyqae Ans BbIUUCIIEHNS CTAaTUCTUYECKUX OLEHOK PEKOMEHAYeTCA

ncrons3oBaTe NpUGNUXeHNe gy(n) rmctorpammoi Ans psaa y,. Mpu SToM YacToTa NonajgaHnit B COOTBETCTBYIOLLMIA Knace
TMCTOrpaMMbl YTOMHAETCA B XoAe uTepaLuin (cM. 7.8.3, npuMedaHue 1).

9 Mpumepnbl

9.1 InnocTpauus nonoXeHUn HaCTOAWEro cTaHaapra

9.1.1 MNpuBeaeHHbIe B HACTOSALLEM pa3aene npuMepbl UNMIOCTPUPYIOT Pa3finyHbie BONPOCHI NpUMEHe-
HWSI MOMOXEHWUI HACTOALLEero CTaHAApPTa, BKMIOYAA UCNONb30BaHME Cnocoba oLeHMBaHUA HeONpPeaEneHHOCTH
no GUM ¢ yyetom n 6e3 yueta UneHoB pasnoxeHus yHKLUM namepeHust B psa Teiinopa BbICLUMX NOPAAKOB
U COMOCTABMEHUE NONYYEHHBIX C €0 MOMOLLBIO PE3YNbLTAaTOB C pe3yribTaTaMu:

a) metoga MoHTe-Kapno ¢ ucnonb3oBaHueM 3afaHHOro Yucna ucnbiTaHuin M;

b) apantusHon npoueaypel meroga MouTte-Kapno (cm. 7.9.4), B koTOpo HeoGxoaumoe 3HadeHue M
onpeaenseTca B X04e Utepauuni;

C) COYETaoLLMMM NEPEYUCIIEHHOE B a) U b).

9.1.2 HekoTopble 13 npumMepoB NOCBALLEHbI BONPOCY, NOATBEPXKAAIOT NU pe3ynbTaTthl, ykazaHHble B 9.1.1,
nepeuuncneHue b), pesynsrarsl oLeHUBaHWUA HeonpeaeneHHocTu no GUM. [ins uenei cpaBHEHUS pe3yneTaToB
MCNOMb3YeTCA COOTBETCTBYIOLLMM 06pa3oM BeIOpaHHbLIN Npeaen NorpeLuHoCTU BeiYMcneHus & (cm. 7.9.2) ans
oueHku u(y). PesynsraTel C CNONL30BaHWEM afanTUBHON npoueaypbl Metoga MoHTe-Kapno nonyyeHsl ans
MOrPeLUHOCTM BbluMcreHusa /5 (cM. 8.2). B HEKOTOpbIX Cryyasx pe3ynbrartbl CPaBHUBAKOTCA C PELLUEHUSMM,
NOSy4YEHHbIMU aHaNUTUYECKH.

9.1.3 Kak npasuno, pesyneraTbl NpeACTaBeHbl B Bue, yCTaHOBNEHHOM B 5.5. OaHako ans o6nerdyeHus
CpPaBHEHWA PE3yNbTATOB, NOMYYEHHbIX Pa3HbIMUM METOAAMM, YaCTO UCMONb3yeTca 6onee pekoMEeHAOBaHHbIX
OAHOW UK ABYX 3HaYaLmx undp.

9.1.4 B ka4yecTBe reHeparopa ncepgocinyvyanHbliX Yncen U3 paBHOMEpHOro pacnpegenexusa (cm. C.3)
ucnonb3oBaH BUxpb MepceHHa [34]. 3TOT reHepaTop MPOLUEST BCECTOPOHHIOW MPOBEPKY CTaTUCTUYECKUX
CBOJWCTB NOMNy4aemMoil BLIGOPKN U3 paBHOMEpPHOro pacnpenenequs [30] u peanusosaH B nakere MATLAB!
[36], KOTOPbLIN UCMIONBL30BAH ANA NOMYYEHUNA PE3ynbTaToB B NPUMEpPax HACTOALLEro pasaena.

9.1.5 lMepsbiii npumep (cM. 9.2) npeactaenser coboi agauTuBHyo mogens. OH A€MOHCTPUPYET COB-
nageHne pesynsraTos, NOMyYeHHbIX ¢ NpuMeHeHnem metoga MouTe-Kapno, ¢ Temu, 4TO NONyyYeHsbl CNOCo-
6om oLeHmBaHus HeonpegeneHHoctn no GUM B cny4ae BbIMOMHEHUSI YCNOBUWI MPUMEHUMOCTU NOCMEAHETO
(cm. 5.7). 3ta mModenb paccMOTPEHa ANA pasnUYHbIX NNOTHOCTEN pacnpeaeneHns BepoATHOCTEN ANA BXOA-
HbIX BENUYWH, YTO NO3BONSET NMOKA3aTb HEKOTOPbIE OTKIIOHEHUS PE3YNbTaTOB B CUTYALMSIX, KOTAA BbIMOMHEHBI
He BCe YCMOBUS MPUMEHMMOCTHU cnocoba oLeHUBaHus HeonpeaeneHHocTn no GUM.

9.1.6 Bropon npumep (cMm. 9.3) npeacraBnseT cobon 3agadvy KanmbpoBKU Npu U3aMmepeHun maccbl. OH
nokasbIBaerT, UTo cnocod oueHnBaHus HeonpeaeneHHoctn no GUM naet 4ocToBepHble pe3ynbTaThl Ans AaH-
HOrO NpUMepa TONbKO B TOM Cryvae, Korga yuTeHbl Bkraabl YNeHOB pa3noXxeHus pyHKUUM UsmepeHust B psg
Terinopa BbICLUMX NOPAAKOB.

9.1.7 Tpetuin npumep (cM. 9.4) OTHOCUTCH K 0BNaCTn anNeKkTpudecknx namepeHunin. OH NoKasbIBaET, YTO
NNOTHOCTb pacnpeaeneHnss BEPOATHOCTEN ANt BbIXOAHOW BENMUYUHBI MOXET OblTh CYLUECTBEHHO acUMMET-
pWU4HON, U, Takum 06pasom, cnocob oueHuBaHua HeonpeaeneHHocTn no GUM MoXeT gaTb HeJOCTOBEpPHbIE
pe3ynbTaThl 4aXe NpU YYETE YNEHOB PasnoXeHusa yHKUMKM U3mepeHus B pag Teiinopa BbICLUMX NOPSAAKOB.
PaccmoTpeHbl cnyyan Kak He3aBUCUMbIX, TaK U 3aBUCUMbIX BXOAHBIX BENUYUH.

9.1.8 YeTBepTblit npumep (CM. 9.5) — 310 NnpuMep KanubpoBKM KOHLIEBON MepPbI ANUHbI, B3ATbIN 13 GUM
[ISO/IEC Guide 98-3:2008 (pa3aen H.1)]. laHbl NOACHEHUSI OTHOCUTENBHO NCNOMb3yeMbIX B NPUMEPE BXOAHbLIX

1) MATLAB siBnsieTcst KOMMepYeCcKUM NpoayKTOM, YA0BHLIM NS YNCTIOBLIX pacdeToB, TpebyeMbiX B npuMepax Ha-
cTosiLero cTaHaapTa. MHdopMaLua o6 ncnonbsyemMom cpefcTee NpuBeAeHa Tonbko ANs yAo6cTBa nonb3oBaTtenei Ha-
CTosAWero cTaHfapTa. Ee He criefyeT paccMaTpvBaTh Kak peKoMeHAaLuilo UCnonb3oBaTb UMEHHO 3TOT KOMMepYecKui
MPOAYKT B NPaKTUYECKUX BbIYUCNEHUSAX.
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BEMNUYMH MOAENU U NNOTHOCTEN pacnpeneneHns BEPOATHOCTEN ANA 3TUX BEMUYNH, a TaKKEe NPUBEAEHO CpaB-
HeHue pesynbTaToB, nofydaembix no GUM, ¢ nonyvyeHHbiMK C ucnons3osaHnem meroga Monte-Kapno. Pe-
3ynbTathbl MOMyYEHbl KaK ANs NpubnuxeHus, ucnonb3oBaHHoro B GUM, Tak n 6e3 ncnonb30BaHus 3Toro npu-
OnmxKeHUs AnA 4aHHON U3MEepUTENbHON 3adauu.

9.2 AnOuTUBHaA Moaernb

9.2.1 MNocTaHOBKA 3a4aumn
B HacToswemM npuMepe pacCmMoTpeHa aaautuBHast Moaenb

V=X, + Xyt Xy + Xy, @1)

npeacraBnaloLLas coboi YacTHbIN criyyan obLLen NMHENHON Moaenu, paccMoTpeHHon B GUM, ansa Tpex pas-
TNUYHBIX COMETaHUI NIIOTHOCTEN pacnpeaeneHusi BEPOATHOCTEN gX(z’;) AN BXOAHbIX BENMYMH X, paccmartpu-
BAeMbIX KaK HE3aBUCUMbIE. BXOHbIE BEMUUMHBI X; 1, CNeAoBaTENbHO, BbIXOAHAS BEMUYNHA Y6e3pa3mepubl
B nepBom codeTaHuu kaxaas us gx(&,) ABNSAETCA NMOTHOCTLIO CTAHAAPTHOTO HOPMAInbLHOTO pacnpeaeneHusi
(kaxnas BXoAHAasA BenuumnHa X; NMEET HYNeBOe MaTeMaTUYeckoe OXWUaaHUe U eOUHUYHOE CTaHAApPTHOE OT-
KrnoHeHue). Bo BTOpOM coquava BCE gX(e”;,) ABMAIOTCA NNOTHOCTAMU PABHOMEPHOrO pacnpeaeneHusi C Hy-
NEBbIM MaTeMaTUYECKUM OXUAAHUEM W €ANHUYHBIM CTAHAAPTHBIM OTKIOHEHUeM. TPeTUi HaBop MAEHTNYEH
BTOPOMY, 38 MCKIMIOYEHWEM TOrO, YTO ANS NNOTHOCTU pacnpeaeneHuss BEPOSITHOCTEN 9, (€, cranpaptHoe
OTKMNOHeHue pasHo 10.

MpumeyaHue —bBonee nogpobHas nHdopmaLnsa 06 agAUTUBHLIX MOAENSX, NOA0OHLIX onNCcEIBaEMbIM (DOPMY-
1ot (21), rae BXOAHbIE BENUYWHBI pacnpegeneHsl nnbo no HopmansHOMY, MMBo N0 paBHOMEPHOMY 3aKOHY, NMMGO YacTbio
no HopMasibHOMY, a YacThio MO paBHOMEPHOMY 3aKoHy, NpuBegeHa B [13].

9.2.2 HopmanbHO pacnpegernieHHble BXOAHbIE BENTMYUHDbI

9.2.2.1 Kaxqoi BXOAHOW BENUYMHE X; NPUNUCAHO CTaHAapTHOE HOpMarnbHOE pacnpeaenexue. Haunyy-
UMMM oLeHKamu X; aensatotea x; = 0, /=1, 2, 3, 4 ¢ COOTBETCTBYIOLLMMMN CTAHAAPTHLIMU HEONPEAENEHHOCTAMM
uix;) =1.

9.2.2.2 Mony4yeHHble pedynsraThl [C TpeMsa 3HayYawmumy uudpamu ansa obneryeHms ux ConoCTaBneHus
(cm. 9.1.3)] npuBeaeHbl B NepBbIX NATU cTONOLax Tabnuubl 2.

MpuMeyaHune — ockonbKky B JaHHOM Cry4ae, Tak Xe kak U B Apyrux crydasx, paccmaTtpuBaeMblX B Ha-
CTOAILLEM MpUMepe, U3BECTHO, YTO MIIOTHOCTL pacnpefeneHns BeposTHOCTEN ANA Y CUMMETPUYHA, TO paccmaTpuBaeTcs
BEPOATHOCTHOCUMMETPUYHBLIA (95 %-HbI) UHTEpBan oxBaTa.

9.2.2.3 B cooTBeTcTBUU C 3aKOHOM TpaHcOpmMUpoBaHua HeonpegeneHHocTten [ISO/IEC Guide 98-
3:2008 (5.1.2)] HaunyuLuel oueHkon Y 6yaet y = 0,0 ¢ COOTBETCTBYIOLLEN CTAHAAPTHOW HEONPEAENEHHOCTBIO
u(y) = 2,0 npu octaBneHuu B pesynbraTte oueHUBaHUA Ana u(y) ABYX 3Havawmx umdp (8 = 0,05) (cm. 5.5).
BeposATHOCTHO CUMMETPUYHBLIN 95 %-Hbl UHTEPBAaN oxBaTa Ana Y, OCHOBaHHbLIM Ha KO3d)(puumeHTe oxasara
1,96, bynet [-3,9, 3,9].

9.2.2.4 Mpumerenne metona Monte-Kapno (pasgen 7) ¢ uMcnom ucnbiranuii M = 10° paet y = 0,0;
u(y) = 2,0 u BEPOATHOCTHO CUMMETPUYHBIN MHTEpBan oxeata [-3,9, 3,9]. [Ba nocneaylowmx NPUMEHEHUS
metoaa Monte-Kapno ans M = 108 ganu pesynksrathl, COrnacyoLmMecs ¢ Nony4eHHbIM paHee B paMKax ycra-
HOBJTEHHOW TOYHOCTM BbIYMCIIEHUI. DTU ABA NPUMEHEHUSA (C Pa3NUYHbIMK CyYanHbIMU BbIDOPKAMU U3 TEX XKe
pacnpegeneHuii) NOHagotunuce, 4Tobbl NPOAEMOHCTPMPOBATL BapuaLmMm NonyYaemMblx pe3ynstaToB. YeTBep-
Toe 1 nsToe 3HaveHus M (1,23-10° n 1,02-106) npeacraBnsioT coboil YNCTA UCTILITAHWIA, MOMYYeHHbIE B pe-
3ynbrare AByX NPUMEHEHUIN aganTtueHoW npoueaypbl MoHTe-Kapno (cM. 7.9) Ang norpeLwHoCcT! BblYUCNEHUS
&/5 (cm. 8.2).

9.2.2.5 MNOTHOCTb pacnpeaeneHns BePOATHOCTEN ANA Y, noflydyeHHast aHanuMTUYeCKu, NpeacTaBnser
€oB0I NNOTHOCTL HOPMAarbHOro pacnpeaeneHns ¢ MaTtemaTu4eckum OXXKUAaHMEM, PaBHbIM HYMIO, U CTaHAapT-
HbIM OTKITOHEHMEM, PABHbIM [IBYM.

9.2.2.6 Ha pucyHke 6 nokasaHa nnoTHOCTb pacnpeaeneHus BepoATHoCTeln ansa Y (rayccosa), nony-
YeHHasa crnocoboM oueHuBaHUS HeonpeaeneHHocTM no GUM. Ha pucyHke nokasaHa Takke ofHa M3 annpok-
cumaumii (ructorpamma) Ans M = 108 3HayeHuii BbIXOAHON BenuuuHbl Y AMCKPETHBLIM npubnumkeHuem G (cM.
7.5) ans paHHOM NNOTHOCTM pacnpeAeneHusl, nonydeHHas merogom MoHTe-Kapno. MpaHuubl BEPOATHOCTHO
CUMMETpPUYHOro 95 %-HOro MHTEepBana oxeara, Mnosly4YeHHble 06ouMu METoAamu, NokasaHbl BEPTUKaNbHbIMU
NUHUAMK. HopmanbHasg NnoTHOCTb pacnpedeneHus U ee annpokcumaums Bu3yanbHO Hepasnnynumbl, TaK e
Kak 1 rpaHuLibl COOTBETCTBYIOLLIMX MHTEPBAIOB OXBaTa. [nNs AaHHOro NpuMepa Takoe Cornacue sIBMAETCA OXKu-
AaembiM, T.K. cobniogatoTcs Bce yCnoBus NPUMEHUMOCTHU cnocoba oLUeHuBaHus HeonpeaeneHHoctTu no GUM
(cm. 5.7) n 3aa4aHO AOCTaTOYHO GonbLIOe 3HaYeHue M.
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0,20 —

0.15- / \

0,10 - l \

0,05

. M.

-8 4 0 4 8 X

X — BenuuuHa (6eapasmepHasn), Y — NNoTHOCTb pacnpejeneHna BepoATHOCTeN

PucyHok 6 — MpubnuxeHnst NNOTHOCTM pacnpefeneHns BeposTHoOCTel A Y MpU HOpManbHOM pacnpeaeneHum BXoa-
HbIX BEMWYUH, Nony4eHHble cnocoboM oueHusaHust no GUM u metogom MoHTe-Kapno

9.2.2.7 B cton6uyax 6—38 Tabnuubl 2 npuseaeHbl pe3ynbrarbl NPUMEHEHUA npoueayp npoBepku no 8.1 u
8.2. B coorsetctBuM € 7.9.2 Ny, = 2, NOCKONLKY U(y) ONPEAENSIOT C ABYMA 3HaYalmmMu umdpamu. Takum 06-
pasom, u(y) =2,0 = 20-10~',¢c=20mu/=-1. CnepoBaTtenbHO, B COOTBETCTBUM € 7.9.2 npeaen norpewHocTyn
BbIYUCNEHNA COCTaBNAET

1

§=--10"1=0,05.
2

Tabnuya 2—TlpuMeHeHNe K Moaenu (21) B ciydyae HOPManbHOro pacnpeaeneHns X, (a) B COOTBETCTBUM CO CXEMOM
oLieHkn HeonpegeneHHocTh no GUM (GUF), (b) meTtopom MoHTe-Kapno u (c) aHanuTudeckuMm MetogomM (9.2.2.2, 9.2.2.7,
9.2.34)

BepOFITHOCTHO CUM- HOCTOBepHOCTb

MeTog M y u(y) METPUYHBIA 95 %-Hblii diow Ghigh gejﬁga:%?og

WUHTepBan oxeata nonTBep)K.qua?
GUM — 0,00 2,00 [-3,92, 3,92] — — —
MoHTe-Kapro 10% 0,00 2,00 [-3,94, 3,92] — — —
MoHTe-Kapno 108 0,00 2,00 [-3,92, 3,92] — — —
MoHTe-Kapno, aganTuBHbINA 1,23-10% | 0,00 2,00 [-3,92, 3,93] 0,00 0,01 Oa
MowTe-Kaprio, aganmueHeii | 1,02:108 | 0,00 2,00 [-3,92, 3,92] 0,00 0,00 Oa
AHanutnyeckui — 0,00 2,00 [-3,92, 3,92] — — —

B tabnuue 2 npuBeaeHsl Takke abCoMIOTHLIE 3HAYEHUA PA3HOCTU BEPXHUX U HUXKHUX FPaHUL, MHTEpBa-
noB OXBara, NOMy4YeHHbIX CNOCOOOM oueHuBaHusa No GUM u ¢ noMowbio aaanTuBHON npoueaypbl MeToaa
Monre-Kapno, d,,,, 1 dhigh COOTBETCTBEHHO [cM. hopmynbl (19) 1 (20)]. MokasaHo, YTO NPOBEPKON C NOMOLLBIO
afanTMBHOW nMpoueaypbl NOATBEPXAEHA AOCTOBEPHOCTL PE3ynbTaTtos, NOMYYEHHbIX CMOCOBOM OLleHUBAHUSA
no GUM ansa 6 = 0,05.

9.2.2.8 Ha pucyHke 7 nokasaHa 3aBUCUMOCTb ASIUHbI (yhigh = Yiow) 95 %-HoOro uHtepsana oxsara (Cm.
7.7) OT 3HaUeHus (PyHKUUWU BEPOATHOCTU (onpeaeneHHon no G) B TOUKe €ro nesow rpaHuubl. Kak u cnegosano
OXUAATb AN CAMMETPUYHON NITIOTHOCTU pacnpeaeneHus BEPOATHOCTEN, UHTepBan UMeeT HaUMEHbLLYIO A1Nnu-
Hy, €CNU OH CUMMETPUYEH OTHOCUTENIBHO MaTEMAaTUYECKOTO OXMAAHUSA.
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9.2.2.9 B 9.4 naH npuMep aCMMMETPUYHOW MITOTHOCTU pacnpeseneHus BEPOSTHOCTEN, ANA KOTOPOM
HaMMEHbLUWI UHTEePBan 0XBaTa CYLLECTBEHHO OTIIMYAETCA OT BEPOSITHOCTHO CUMMETPUYHOTO.

Y4
15

12

T T T T iy
001 002 003 004 005 X

0

X — 3HaueHue cyHKLMM BepPOATHOCTM i1 NEBOIA rpaHuLbl MHTepBana oxBaTa, Y — AnvHa MHTepBarna oxeata

PucyHok 7 — [dnuna 95 %-Horo MHTepBaria oxeara B 3aBUCUMOCTM OT 3HAYEHNUS (PYHKLMN BEPOSITHOCTM ANIS €10 NEBOiA
rpaHuLibl B AUCKPETHOM NpeacTaeneHuu G, Nony4eHHom mMetogom MoHTe-Kapno ansa Mogenu, onvcsiBaeMoi
copmynoit (21)

9.2.3 BxoaHble BeNM4YUHbI, ONUCbIBaeMble PABHOMEPHbIMU pacnpeaeneHnaMmn ¢ OANHaAKOBbIM
HOocUTenem

9.2.3.1 Kakaoi BXOAHOM BENMUUMHE X; NPUNNCAHO PAaBHOMEPHOE PacnpeaeneHne ¢ HyNeBbLIM matema-
TUYECKUM OXMAAHUEM U €AUHUYHBIM CTAHAAPTHBLIM OTKNOHEHUEM (B oTnn4Yue oT 9.2.2.1, rae BXOAHbLIM BENu-
YMHaM NPUNUCAHO HOpManbHOE pacnpenenexne). Haunyywmmm oueHkammn X; asnsaorca x;=0,i=1,2,3,4,¢
COOTBETCTBYIOLLMMM CTAHAAPTHBIMU HeonpeaeneHHocTamu u(x;) = 1.

9.2.3.2 AHanornmyHo 9.2.2.3—9.2.2.5 nonyyeHbl pesynbraTbl, NpeAcTaBneHHble B Tabnuue 3. AHanuTu-
yeckoe pelleHue Ans rpaHuy BEePOATHOCTHO CUMMETPUYHOIO 95 %-HOro MHTEpBana 0xBara, a MUMEHHO

+2./3 [2 -3/ 5)1’4] =~ 13,88 , GbINO NONy4YeHO B COOTBETCTBMI C NPUNoxeHuem E.

9.2.3.3 PUCyHOK 8, NOCTPOEHHLIN ANS AAHHOTO Cryyasi, aHarnorMyeH pUCyHKy 6, Ho B OTM4ME OT PUCYH-
Ka 6 MOXHO 3aMeTWUTb HEGOMbLUKME Pa3NUUUsA MEXIy annpokCMMaLMsAMM NNOTHOCTM pacnpegeneHusl BepoaT-
HocTen. Cnoco® oueHnBaHMA HeonpeaeneHHocTu no GUM paeTt ogHy M Ty Xe NNOTHOCTb pacnpeacneHus
BEPOATHOCTEl AN Y 1 B Cry4Yae HOpMansLHOro, u B criyyae paBHOMEPHOro pacnpeaeneHnst X;, nockonbKy u
B TOM, 1 B PYroM criy4yae u MaTtemaTuyeckne OXxuaaHusd, U CTaHO4apTHbIE OTKIOHEHUSI paBHbI Mexay coOoN.
MnoTHOCTL pacnpeneneHnsa BEPOATHOCTEN AnA Y, nonyyeHHas MetogoM MoHTe-Kaprno, MeHbLUE NAOTHOCTK
pacnpeaeneHns BepOATHOCTEN, Nony4yeHHon no GUM, B OKpeCTHOCTU MaTtemMaTU4eCKOro OXXKUaaHusi U B MeHb-
LIen creneHn B 06nacTu «XBOCTOB» pacnpeneneHus 1, Haob0poT, HECKONLKO BbILLE B MPOMEXYTOUHbIX 06na-
CTAX Ha «CKMoHax» pacrnpegeneHus. MpaHuubl NONyYeHHbIX MHTEPBANOB 0XBAaTa CHOBA MOYTU HEPAa3NUYUMbI
BM3yarnbHO, HO B YNCIOBLIX 3HAYEHMSAX, NPUBEAEHHbIX B Tabnuue 3, MOXHO yBuAEeTb HebonbLUMe pasnuyus.

Tabnuuya 3— Toxe, 4To U B Tabnuue 2, ANA paBHOMEPHEIX MOTHOCTE pacnpefeneHns BeposTHoCTel ana X; ¢
OAMHAKOBLIMU MaTeMaTUYECKUMMN OXULaHUSIMU U CTaHLapTHLIMU OTKINOHEHNSMA

HocToBepHOCTb

BepoATHOCTHO crM- €3yMLTaToB Mo

MeToa M y uy) METPUYHBIA 95 %-Hbiid Aiow Ahigh %UM (3=0,05)

VHTepBarn oxsaTa nonTBepmgéHa 5
GUM —_ 0,00 2,00 [-3,92, 3,92] — — —
MoHTe-Kapro 105 0,00 2,01 [-3,90, 3,89] — — —
MoHTe-Kapno 108 0,00 2,00 [-3,89, 3,88] — — —
MonTe-Kapno 108 0,00 2,00 [-3,88, 3,88] — — —
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OkoH4aHue mabnuupi 3

HocToBepHoCTb
BepoATHOCTHO CUM- €3y LTaToB M0
MeToa M y u(y) METPUYHbLINA 95 %-Hbil Aow high ?BUM (3 =0,05)
WHTepBan oxsaTa noaTee pméua?
MotnTe-Kapno, agantus- | 1,02 108 0,00 2,00 [-3,88, 3,89] 0,04 0,03 Oa
HbliA
MonTe-Kapno, agantuse- | 0,86- 108 0,00 2,00 [-3,87, 3,87] 0,05 0,05 Het
HbI
AHanuTudeckuit — 0,00 2,00 [-3,88, 3,88] — — —_

9.2.3.4 BepoATHOCTHO CUMMETPUYHBIN 95 %-HbIll UHTEPBAaN OxBara, onpeaeneHHbii no GUM, B agaHHOM
Cry4ae HeCKOMNbKO NPEBbLILIAET MHTEPBAS], NOSNYYEHHbI aHANUTUYECKUM pacyeToM. Kak u B cnyvae Hopmarb-
HO pacnpeaeneHHbIX BXOAHbIX BENUYUH, NPUMEHEeHa npoueaypa npoeepku (tabnuua 3, ctonbuel 6—38). Kak
W paHee, ngg = 2, u(y) = 2,0 = 20- 1071, ¢ =20, 1= —1 1 § = 0,05. Pa3HOCTH MeXay rpaHuLamm dy,,, 1 Ghigh B
OaHHOM cnyqae Gonblue, YeM AN HOPMarnbHO pacnpeaeneHHbiX BenuuuH (Tabnuua 2). Mepeasa nposepka ¢
NnoMOLLbIO aaanTUBHOM Npoueaypbl MeToaa MoHTe-Kapno nokasana, 4to pe3ynsrarbl, Nofly4eHHble cnocobom
oLeHuBaHus HeonpeaeneHHocTu no GUM, aensiotca goctoBepHbiMU. OaHAKO BTOpas NpoBepka 3TOT BbIBOA
HE noATBepAMNa, XOTS NONy4eHHbIE B XOAE NPOBEPOK 3HAUEHUS diyy, U Oyigh 6nun3ku K npegeny NOrpeLHoCTU
BbluMcrenus & = 0,05 (HecooTBeTCTBUE 3aSIBIIEHHON TOMHOCTU BblqucneHMu MOXHO OBHapyXuTb, €Cnu Uc-
nonb3oBaTtb GonbLUEe YACNO 3Ha4aWmX yudp, Yem nokasaHo B Tabnuue 3). Pasnuuna B pesynbrartax AByx
npoBepok metoagom MoHTe-Kaprno o6bACHAIOTCA CTOXaCTUYECKOW NPUPOAON 3TOr0 METoAa.

Y
0,20 -

0,15 -

0,10

0,05

0 T >
-8 -4 0 4 8 X

X — BenuunHa (GespasmepHas), Y — NnoTHOCTb pacnpeaeneHna BepoATHOCTeN

PucyHok 8 — To e, UTO U Ha pUCYHKe 6, HO ANS PaBHOMEPHO PacnpeAeneHHbIX BXOAHLIX BEMIMYUH C OAUHAKOBLIMM
MaTeMaTU4eCKUMU OXUAEHUSIMU U OfMHAKOBLIMU CTAHAAPTHLIMI HEONPEAENEHHOCTAMN

9.2.4 BxogHble BefIMYMHbI, ONMUCbIBaeMbl€ PaBHOMEPHbIMU pacnpeaeneHUAMH C pasfMYHbIMU
napameTtpamu

9.2.4.1 B tabnuue 4 npeacrtaeneHbl pe3ynsTathl Ans NPUMepa, aHanorM4yHoro pacCMOTPEHHOMY B 9.2.3,
HO KOFAa CTaHAAPTHOE OTKIOHeHne Ans X, paBHO AECATH.

9.2.4.2 Yucno ucnbiTaHmini M, nonyvyeHHOe npu peanusaumm aganTUBHOW npoueaypbl metoaa MoHTe-
Kapno (0,03-10° 1 0,08-10%), HamHOro MeHbLLe, YeM B ABYX NPEAbAYLLNX CRy4asX AfA AAHHOTO NpUMepa.
OcHOBHas npu4ynHa COCTOWUT B TOM, YTO B JAHHOM Cry4yae npeaen norpewHocTu solMucnenus & = 0,5, nony-
YEHHbIW, KaK 1 paHee, u3 ycroeus NpeacTaBneHns u(y) AByMs 3Havawmmmn umdpamu, B 4eCATb pa3 Gonblue
ee 3Ha4yeHus B AByX npeabiaylmx cnyvasx. Ecnu 66l ucnonb3oBanoch npeabiayliee 3nadenue & = 0,05, 1o
3HaveHusa M 6binu 661 npumepHo B 100 pas Gonblue ykasaHHbIX B Tabnuue 4.
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Tabnuya 4 —To xe, uTo 1 B Tabnuue 3, B criyvae, Korga YeTBepTan BXoAHAA BENUYMHA UMEET CTaHAapTHOE OTKIO-
HeHWe, paBHOe eCATU, N HET aHaNMUTUYECKOro peLueHus

HocTtoBepHoOCTb
BepoATHOCTHO CUM- C3yNLTaTOB Mo
MeToa M y u(y) METpUUHbIN 95 %-HbI Aow high GLFJ)M (3= 0,05) noa-
MHTepBan oxeaTa TBep)KA;:‘:Ha'? A
GUM — 0,0 10,1 [-19,9, 19,9] — — —
MoHTe-Kapno 105 0,0 10,2 [-17,0,17,0] — — —
MoHTe-Kapno 106 0,0 10,2 [-17,0, 17,0] — — —
MoHTe-Kapno 106 0,0 10,1 [-17,0, 17,0] — — —
MoHTe-Kapno, apan-| 0,03-108 0,1 10,2 [-17.,1,17 1] 2,8 2,8 Het
TUBHbIA
MoHTe-Kapno, apgan- 0,08:-10% 0,0 10,1 [-17,0,17,0] 2,9 2,9 Het
TUBHbIIA

9.2.4.3 Ha pucyHke 9 nokasaHbl AB€E annpoKCUMaLMmn NOTHOCTU pacnpeieneHus BeposaTHOCTEN ana Y.
BuAHO, 4TO OHM CUMNBHO pasnuyaloTca Mexay coboi. [JoMuHupyowas ponb pacnpeaenexus ansa X, ovesua-
Ha — NNOTHOCTb pacnpeeneHus BEpOATHOCTEN ANg Y NOX0Xa Ha NNOTHOCTb pacnpeaeneHusi BEpoSTHOCTEN
Ans X, HO nmeet Gonee Nokatble «CKMOHbI», YTO 0BYCMNOBMEHO BAMAHWUEM MIOTHOCTEN pacnpeaeneHns se-
POSATHOCTEN APYrUX BXOAHbBIX BENUYMH X,i=1,2,3.

9.2.4.4 Ha pucyHke 9 nokasaHbl Takke rpaHuLpbl BEPOATHOCTHO CUMMETPUYHOTO 95 %-HOro uHTepsana
oxeaTta Ans Y, norny4YeHHOro Ha OCHOBE annpoKcumaLunin. BHyTpeHHsA napa BepTUKATbHbIX IMHUMA (CNNOLWHbIE
NWHUK) NOKa3blBAET rpaHuLbl BEPOATHOCTHO CUMMETPUYHOTO 95 %-HOro MHTepBana oxsara, onpefeneHHoro
metogoM MoHTe-Kapno. BHelwHssA napa (MyHKTUPHBIE NWHMKM) MOMNy4YeHa Ha OCHOBE OLIEHUBAHMSA Heonpeae-
nexHHoctn no GUM c koadhpumumeHTom oxeara k = 1,96.

9.2.4.5 BepoATHOCTHO CUMMETPUYHbIN 95 %-HbIl MHTEPBAN OXBaTa, ONpPeAeneHHbIn CnocoboM OUeHU-
BaHWA HeonpeaeneHHocTn no GUM, B 3TOM cnyyae CyLleCcTBEHHO B0sbLIe MOSIYYEHHOTO C UCNOJIb30BaHUEM
meToaa MoHTe-Kapno. Kak u paHee, npuMeHeHa npoueaypa nposepku (tabnuua 4, cronbusi 6—38). B gaHHom
cny4ae Ngg =2, u(y) =1,0-10' =10:10%, ¢ =10, /=01 § = 0,5. MpoBeAeHHas ABaXbI NPOBEPKA C NOMOLLBIO
apanTuBHoro metoga MoHTte-Kapno nokasana, uto pesynsTarbl OLl€HMBaHUS HeonpeaeneHHocTn no GUM s.-
nAaTCA HeA0CTOBEPHbIMK. OAHAKO pesynbTaThl NPOBEPKU Obinn Obl NONOXUTENbHBLIMU NPU YCNOBUM COXpaHe-
HUSA 04HON 3Ha4vawen undpol B 4E€CATUYHOM NpeacTaeneHumn u(y), T. €. korga Ngig = 11 3=>5.B atom cnyyae
BCE WHTEpBAarbl 0XBaTa, MONYYEHHbIE PasHbIMKU cnocobamu, nmenu Obl 0aMH K TOT *e Bua: [-2:101, 2-101]
(cm. 4.13).

MpumMeyaHune — YcnoBua LeHTpanbHol npeaenbHoi Teopembl [ISO/IEC Guide 98-3:2008 (G.6.5)] B aToM
Criy4ae BBINOJHAOTCA He B NOMHO| Mepe 13-3a AOMUHUPYIOLEro BNUAHMSA paBHOMEPHOro pacnpeaeneHna ansa X, (cm.
5.7.2), 4TO [OMKHO BLINO UCKNIOYUTE BO3MOXHOCTL NPUMEHEHUS criocoba oLeHMBaHUsA HeonpegeneHHocTh no GUM. B
HacTosILLeM NYHKTe pe3ynsraThl MPUMEHEHUA AaHHOro crocoba NpuBeAeHbl ANl CONOCTaBNEHUS, NOCKOMbKY Ha NpaKTuke
nonb3oBaTenu 3a4acTyto npeHebperaloT BLINONHEHUEM YCIOBWiA LieHTpanbHoi NpeAenbHOi TeEopeMbl U NoNaratoT BbIXO4-
HYI0 BENUYMHY Y NOAYMHSIOWENCA HOPManbHOMY 3aKOHY (0COBEHHO Koria Monb3yroTcs COBCTBEHHLIMU NPOrPaMMHBIMU
cpefcTBaMM pacyeTa HeonpefeneHHocTh — cM. 9.4.2.5, npuMevanue 3).
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YA
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X — BenuuuHa (BespasmepHas), Y — MoTHOCTb pacnpeieneHus BeposiTHOCTeN

PucyHok 9 — To Xe, YTO 1 Ha PUCYHKe 8, 3a UCKIKOYEHNEM TOro, YTO cTaHAapTHOe pacrnpefeneHne YeTBepToil BXOAHOI
BEMUYUHLI paBHo 10

9.3 KanubpoBka Macchbl

9.3.1 NMNocTtaHoBKa 3agayu

9.3.1.1 PaccmotpeHa kanubposka rupu W ¢ MaccoBoi NAOTHOCTLIO P,y CPABHEHNEM C STANoHOM R Toi
K€ HOMUHanNbLHOW MacChl C MacCoBOW MNOTHOCTLIO pg MYTEM B3BELUMBAHWA HA BECax B BO3JyXe C MaCCOBOW
MMOTHOCTBIO p, [39]. MocKoNbKy pyy, 1 pr B 0OLLUEM Criy4ae pasnu4Hbl, He0GX0AUMO YUUTbIBATE AEHCTBUE Bbl-
Tankusaioweit cunel. C y4eTom 3akoHa ApXuMena Moaienb M3MEPEHUA UMEET CreAyIOLLMA BUA:

my (1-pa/pw) = (Mg +8mg )(1-pa/Pr). 22

raoe my, — Maccarupu,

mg — Macca 3TarnoHa,

dmg — Macca Manoro JONONHUTESNBHOTO rPy3a C MIOTHOCTbIO Pr, A0BABNEHHOrO K 3TanoHy R, 4ToGbl
YPaBHOBECUTb €ro ¢ rupen W.

9.3.1.2 OB6bI4HO MpU KanubpoBKE MACC WUCMOMb3YIOT MOHATME YCMOBHOW MaccChbl. YCNOBHasA Macca
My, o — 9TO Macca BooGpaxaemoit rmpm ¢ MacCOBOW NMOTHOCTbIO py = 8000 kr/m3, KOTOpas npyu B3BELIMBAHUM
B BO3JYXE C MMOTHOCTbIO BO3AYXa Pyg = 1,2 kr/M® ypaBHoBecuT rupto W. Takum o6pasom,

my, (1= Pao/Pw) = My (1 = Pao/Po)-

9.3.1.3 B 0603Ha4€HUSIX YCNOBHbIX MACC My ¢, Mg o 1 SmR' ¢ Popmyna (22) npuHumaert sug

My ¢ (1-pa/Pw )(1-Pao/Pw )_1 = (mR,c + 5mR,c)(1 ~Pa/Pr)(1-Pao/PR) . (23)

dopmyny (23) MOXKHO NPeacTaBUTb B NPUBNMKEHHOM BUAE, NPUFOAHOM Anst B6oMbLUMHCTBA NpakTU4e-
CKUX CUTYaLUI;

Pw Pr

e = -3 1400 s - 1|

Ecnu 0603HauuTL Yepes dm = (myy, ; — Mpory,) OTKMOHEHUE YCIIOBHON MacChl FMpU My, , OT HOMUHATLHOM

Maccbl rpu My, = 100 3, TO MOAENb M3MEPEHUS ANA AAHHOTO Npumepa GyaeT MMeTb BUA:
1 1
8m = (Mg ¢ +8Mg ¢ )| 1+ (Pa = Pao)| —=— ||~ Mnom. (24)
Pw PR

MpumMeyaHue —IlpUMeHeHNe 3aKoHa TPaHCHOPMUPOBAHWUA HEOMNPeeNneHHOCTH K « TOYHOW» Mogenu, 3agaBa-
emMoit hopMyroit (23), 3aTpyAHUTENBHO U3-3a CIOXHOrO BUAA YaCTHBIX MPOM3BOAHLIX. K «TOYHOA» MOAENnn npoLye npume-
HUTb MeTof MoHTe-Kapno, nockosbKy B 3TOM cry4ae HeobxohnMo TONbKo chopMMpoBaTh BbIXOAHBIE 3HAYEHWUA MOLEnM.
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9.3.1.4 EanMHCTBEHHAA AOCTYNHAA MHPOPMaLMs OTHOCUTENBHO dTanoHa R 3aknio4aeTcsa B TOM, YTO MR
W Mg . — 3TO, COOTBETCTBEHHO, HAUMYYLUME OLIEHKU MACChl 3Tas0Ha U ee CTaHAAPTHON HEONPEeAENeHHOCTH.
B cootBeTcTBUU C 6.4.7.1 KOXKA0N U3 3TUX BENNYMH NPUMUCLIBAIOT HOPMANbHOE pacnpeaeneHue ¢ Haunyud-
LUIMMKU OLIEHKaMKN B KaYeCTBE MAaTeMaTUYECKOro OXXMAaHus COOTBETCTBYIOLUMX BEMUYUH U UX CTaHAAPTHLIMU
HeOMnpPeAeNEHHOCTAIMM B Ka4eCTBE CTaHAAPTHLIX OTKNOHEHUI. EAMHCTBEHHAA A0CTYNHAA MHAOPMALUA O p,,
Py W PR — 3TO HIDKHASA U BEPXHAS rPaHNULIbl BO3MOXHbIX 3HAYEHUI ANA KaXA0n U3 3TUX BenuuuH. CooteeT-
CTBEHHO (CM.6.4.2.1), KaXKa0M U3 3TUX BEMMYMH NPUNUCLIBAIOT pABHOMEPHOE pacnpeaeneHune B npegenax rpa-
HUL} BO3MOXHbIX 3HauYeHuin. B Tabnuue 5 npeacraBneHbl BXOAHbIE BENIUYUHBLI U NPUNUCAHHBIE UM NAOTHOCTU
pacnpeaeneHus BeposTHoCTeil. B 5Toit Tabnuue HopMmanebHoe pacnpeaenenue N(i, 62) 3a4aH0 maTematiye-
CKMM OXUWAaHWEM L U CTAHAAPTHLIM OTKNOHEHUEM G, a paBHOMEpHOe pacnpeaenenne R(a, b) ¢ rpaHnyamm
umHTEepBana a u b (a < b)) — maremaTudeckum oxumgaHuem (a + b)/2 n NoNOBUHON ANUHLI UHTepeana (b — a)/2.

MpumedaHue —/AnsaBennuunHel p,qo B MOAENN, 3agaBaeMoi popMynoil (24), ycTaHOBNEHO 3HaueHne 1,2 Kr/m3
6e3 cooTBeTCTBYIOWEN HEONPEAENEHHOCTH.

Tabnuya 5— BxogHble BENMYUHLI X; C COOTBETCTBYIOLIMMM NNIOTHOCTAMU PacnpefieneHns BEPOATHOCTEN AN Moaenu
KanubpoBkK Macchbl

NapameTpb!
X Paﬁ:f:@ © MaTemaTnueckoe CranpapTtHoe Ma'r:)r:;;:::xoe no“ﬁgg::eﬁ;m""
oXugaHue p OTKMOHEHUe ¢ X= (8 + b)2 (b ay2

MR ¢ N, 62) 100 000,000 mr 0,050 mr
dmg o N(u, 62) 1,234 mr 0,020 mr
Pa R(a, b) 1,20 kr/m3 0,10 kr/m3
Pw R(a, b) 8-103 kr/im3 1-103 kr/m3
PR R(a, b) 8,00-10% kr/m3 0,05-103 kr/im3

9.3.2 TpaHccopMupoBaHue pacnpenesieHui U NonyyYeHue pesynsraToB

9.3.2.1 Cnoco6 oueHMBaHUSA HeonpeaeneHHOCTH No GUM u apanTtuBHas npoueaypa metroaa Mohte-
Kapno (cM. 7.9) 6binu ncnonb3oBaHbl ANs NOMyYeHUs OLEHKM dm BENUUMHLI &M, ee CTaHAApTHON Heonpeae-
NEHHOCTU W HauMeHbLUEro 95 %-Horo nHTepBana oxsarta aAns dm. MonyyeHHble pe3ynbTaTbl NPUBEAEHLI B
Tabnuue 6.

Tabnuya 6— PesynsraTbl BoUUCIEHUIE ANs KaTUMGPOBKKU Macchl

~ Hanme oLl HocTtoBepHoCTb
MeToa $m. mr u@m, 95 %-Hblit UHTepBan o Ghigh: pesynetaros ro GUM
! Mmr OXBATA. Mr Mmr mr (6 = 0,005) noaTBepX-
! neHa?
GUM, c wucnonesoBaHueMm | 1,2340 | 0,0539 |[1,1285, 1,3395] 0,0451 | 0,0430 Her
uneHoB 1-ro nopsiaka
MonTe-Kapno 1,2341 0,0754 |[[1,0834, 1,3825]
GUM, ¢ wucnonesoBaHvem | 1,2340 | 0,0750 | [1,0870, 1,3810] 0,0036 | 0,0015 Oa
uneHoB Gonee BbICKOrO No-
psaka

9.3.2.2 [insi ROCTUMXKEHUA MOTPELLHOCTM BbluMCreHns 8/5 (CM. 8.2) C 8, COOTBETCTBYIOLLEH OAHON 3Ha-
vaulen uudpe B u(8m) 6bIno BbINONHEHO 0,72-10% ucnbiTaHuii B COOTBETCTBUN C aaanTUBHOI NPOLIEAYPO
Metoga MonTe-Kapno (cm. 9.3.2.6).

9.3.2.3 Ha pucyHke 10 nokasaHa annpokcumaumsl NnoTHOCTEeN pacnpeneneHnsa BeposiTHOCTEN ansa dm,
Nony4eHHbIX NnpuMeHeHnem crnocoba oueHmBaHusa HeonpeaeneHHocTn no GUM ¢ ncnonb3oBaHMEM YIEHOB
nepBoro Nopsaka B npeacraBneHnn yHKUMKU naMmepeHus psgom Teinopa n metogom MoHnTe-Kapno. Henpe-
pbiBHAs KpUMBaA COOTBETCTBYET NIMOTHOCTU HOPMAanbHOIO pacrnpegeneHnsa ¢ napameTpamu, onpeaeneHHbIMu
cnocobom oLeHMBaHUS HeonpeaeneHHocTu no GUM. BHyTpeHHsiA napa (MyHKTUPHBLIX) BePTUKANbHBIX NUHUIA
NnoKasbiBaeT HaMMEeHbLUMIA 95 Y%-HbIn MHTEpBan A4Nsi &M, NOCTPOEHHbIN HA OCHOBE 3TOIM NMIOTHOCTM pacnpeae-
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neHns BepoATHOCTEN. cTorpamma npescraBnsieT coboi annpoKCMmaLuuo NOTHOCTU pacnpeneneHus Be-
POATHOCTEW, NOCTPOEHHY0 MeToAaom MoHTe-Kapno. BHelwHsis napa (HenpepbiBHbIX) BEPTUKAMNbHBIX JIMHWMI
noKa3sbIBaeT HauMeHbLUNIA 95 %-Hbll MHTEPBaN OXBaTa ANA &M, NOCTPOEHHBI HA OCHOBE AMCKPETHOTO Npea-
CTaBneHus pyHKUMKM pacnpeaeneHns B COOTBETCTBUM C 7.5.

YA

5-
4-
3
2]

1-

0- T 1 T
0¢ 10 11 12 13 14 15 16 X

X — oTKnoHeHue dm yCﬂOBHOIZ Macchl TMpn oT €e HOMUHAIBLHOTO 3Ha4YeHUA, Mr; Y — NNOTHOCTL pacnpeaeneHna BepOHTHOCTeﬁ, MF-1

PucyHok 10 — AnnpokcumMaLun NNOTHOCTK pacnpefieneHns BepoATHOCTel ANS BLIXOAHON BENUYUHBI 3m, NONyYeHHble
C ucrnonb3oBaHuem cnocoba oLeHUBaHKUA HeonpeAeneHHocTn no GUM ¢ y4eTom 4uneHoB nepsoro nopsigka u MeTogom
MonTe-Kapno

9.3.2.4 PesaynraThl NOKa3sbIBAIOT, UTO, XOTS CMOCO6 OLEHMBaHUA HeonpeaeneHHocTu no GUM (c yuetom
YNeHoB Nepsoro nopsgka) u metoa MonTte-Kapno aaior oueHb 6Gnuskue OueHKu dm, 3Ha4eHUst COOTBETCTBY-
IOLMX CTaHAApTHbIX HEONpeaeneHHOCTEN 3aMeTHO pasnuyatorca. 3HaveHue (0,0754 mr) ana u(SFn), nony-
YeHHoe meTogom MoHTe-Kapno, Ha 40 % 6onbLue 3HayveHus (0,0539 Mr) 4ns TOM e BENUYUHLI, NONYYEHHOTO
cnocobom oueHuBaHusa HeonpeaeneHHoctn no GUM (C ydeToM uneHoB nNepeoro nopsaka). T. e. oueHka, no-
nyyeHHasa no GUM, B gaHHOM cnyyae ByaeT uanuHe onTMMUCTUYHON. B TO ke Bpemsi XOpOLLO cornacyloTcs
Mexay coboi oueHKa u(an), nony4veHHas ¢ ucnono3osaHnuem meroga Moxrte-Kapno, un saHadeHue (0,0750 wmr),
nonyyeHHoe cnocobom oLeHuBaHus HeonpegeneHHocTn no GUM ¢ yyeTom uneHoB 6ornee BbICOKOrO nopsiaka
B pasnoxeHumn pyHKUMM naMepeHus B psag Teinopa.

9.3.2.5 B Tabnuue 7 npuBeaeHbl HYaCTHbIE NPOM3BOAHbLIE NEpPBOro Nopsiaka dhyHKUUK namepeHus [op-
myna (24)] no BXO4HbIM BENUYMHAM U KOIPDULMEHTbI YYBCTBUTENLHOCTH, T. €. 3HAYEHUA STUX NPOU3BOAHbIX B
TOYKAaX HAUIYYLLKMX OLIEHOK BXOZAHbIX BEMIMYMH. ST AaHHbIE NOKa3bIBAIOT, YTO ANs paccMaTpuBaemoro npume-
pa npu npumeHeHun cnocoba oueHnBaHua HeonpegeneHHocTu no GUM ¢ y4eTom 4neHoB NepBeoro nopsigka
pasnoXxeHnss MOXeT BbITb UCNONb30BaHa aaauTUBHAA MOAENb

dm= mge* SmR,c - Muom:

Metoa MoHTe-Kapro Takoi annpokcumauum He Tpebyer.

Tabnuuya 7 — KoahduLMeHTb YyBCTBUTENBHOCTU ANS MOAENN naMepeHus [popmyna (24)] B npumepe kannbpoBku
Maccsl

X; YacTHaa nponssogHas KoathhnUMEHT YyBCTBUTENBHOCTU
MRe 1+ (Pa = Pa)(1/Pw = 1PR) 1
SmR e 1+ (pg = Pa0)(1Vpw — 1/PR) 1
Pa (Mg SmR,C)(HpW —1/pR) 0
Pw = (MR * dMg )Pa— Pao)/Pv% 0
PR (MR * MR o)(P2 — Pa0)/PR 0
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9.3.2.6 B Tpex npaBbix cTonbuax Taﬁnmubl 6 npuseneHsl pesynbrarbl Nposepku (cm. 8.1 n 8.2) npu
COXPaHeHWM OJHOW 3Havaluei umdpsl B u(8m) T.€. Nyig = 1. CnepoBartenbHo, u(8m) = 0,08 = 8102, Torga

(cM. 7.9.2) ¢ =8 n/=-2. Takum 06pa3som, § = 1/2 - 1072 = 0,005. HaueHust dig,, 0high MOKA3bLIBAIOT PA3HOCTH

B OLIEHKaX COOTBETCTBEHHO AN HIDKHEN U BEPXHEN rpaHnLibl MHTepBana oxsara [cm. dopmynbl (19) u (20),
rae BMECTO y HY>XHO noacTaeuTe dm]. B nocneaHem cton6ue Tabnuubl 6 npuBeaeHsl NTOrM NPOBEPKU AOCTO-
BEPHOCTU PEe3ynbTaToB, MOSy4YeHHbIE NPU YCIIOBUWN COXPaHEHWUSI OQHON 3HavaLlel Lmdpbl B NpeACTaBneHnu
u(®m). Ecnu B npeacTtaBneHnn PyHKLUUN U3MepPEHnst paaom Ternopa y4TeHbl TONbKO YneHbl NePBOro Nopsiaka,
TO NpMMeHeHune cnocoba oueHmBaHuA HeonpegeneHHocT no GUM pgaet HegocToBepHble pesynbsrarthl. Ecnu
yuTeHbl uneHbl 6onee Boicokoro nopsigka [ISO/IEC Guide 98-3:2008 (npumeyanue k 5.1.2)], TO npumeHeHne
cnocoba oueHuBaHuA HeonpeaeneHHoctTn no GUM o6ocHoBaHO. CrieaoBaTenbHO, B JaHHOM NPUMEpPEe Henu-
HENHOCTb MOJENU TaKkoBa, YTO YYETA TOMbKO YNIEHOB MEPBOro NopsaKa B pasnoXeHun YHKUUU U3MepeHus
HEeA0CTaTOYHO.

9.4 OnpepgeneHue ko3dhdmumneHTa paccornacoBaHusa s KANMOPOBKU USMEPUTENA MOWHOCTHU
CBY-curHana metroaom cpaBHeHUs

9.4.1 NocTaHOBKA 3a4aumn

9.4.1.1 Mpu kanubpoBke CpaBHEHNEM KanMOPYeMbI U STaNOHHbIN 3MEPUTENU MOLLHOCTM noovepea-
HO nomeLlaroT B none crabunbHoro reHepartopa CBY-curHana. MNornowaeman usmeputenamm MOLWHOCTL B
obwem cnyyae OyaeT pasHOW BBMAY HECOBNAAEHUS] MX KOMMMEKCHLIX KOAPPULMEHTOB OTPAXKEHUA MO Ha-
npsbxkeHnio. OTHOLIEHUE Y MOLUHOCTU Py, MOIMOLLEHHON KanuGpyembiM U3MEPUTENEM, K MOLIHOCTH Pg, no-
rMOLLEHHOW 3TAanOHHbIM U3MepUTeneM, UMeeT sua [43):

_Pu_ 1-[ry* 1-TsTef’
Ps 1-Irsf p-ryraf

(25

rae I'g — K03hhULIMEHT OTPAKEHNA NO HANPSDKEHMIO reHepaTopa curiana,
'y — KO3PMULIMEHT OTPAXKEHNA NO HANPSAXKEHNIO KAaNMGPYEMOoro n3mepuTens;
I'g — KOS DULIMEHT OTPAKEHNA NO HANPSAXKEHUIO STANIOHHOTO U3MEPUTENS.
OTHOweHue, onpeaeneHHoe ¢hopmynon (25), Ha3bIBAIOT KOAPUUMEHTOM pPaccornacoBaHus, 3HaHue
KOTOPOro HeoBxoAUMO Ans NpoBeAEHUs1 KanMOpPOBKU METOA0OM cpaBHeHua [1, 28].
9.4.1.2 B HaCTOSAALLEM NPUMEPE paccMaTPUBAETCS CMyyai OTCYTCTBUSA OTPAXEHUS STANOHHBLIM U3MEpU-
TENem W reHepaTopom curHana, T. €. koraa I'g = I'g = 0, ¥ 3Ha4YeHNsA N3MEepPAEMON BENUYUHBI onpe,qenmomﬂ
AEVCTBUTENBHOI X; 1 MHUMON X, 4acTsiMU BeNumuHbl Iy, = X + X5, 1ae j2 = —1. Mockonbky |Ty|% = X7 + X5,
dopmyna (25) npuHuUMaeT Bug
Y=1-X7?-X3. (26)

9.4.1.3 Ha ocHoBe U3MepeHuid NoMy4eHbl HaUNy4LmMe OLEHKU X, U X, BENUYUH X, U X, U COOTBETCTBY-
loLMe UM CTaHAaPTHbIe HEONPEAENEHHOCTU U(X) U U(X,). 3a4acTyio X; u X, He ABAAIOTCA HE3aBUCUMBIMMU.
Kosapuauus u(xy, X,), CBA3AHHAsA C OLIEHKAMM X; U X, MOXET ObiTh NpeacTaBneHa B Buae (X, Xp) = r(x;, Xo)
u(x)u(xy), rae r = r(xy, xo) — koachcuument koppensauuu [ISO/IEC Guide 98-3:2008 (5.2.2)].

MpuMeyaHue — Ha npakTuke UHXEHEP-INEKTPUK MOXET 3aTPYAHATLCS B YUCIIOBOM ONPeAeneHun Kosapua-
LU, B Takux criy4asix oLeHUBaHWe HeoMNpefeneHHOCTU MOXeT GbiTb NOBTOPEHO B UCNBITAHWAX C PasnU{HbIMUA YUCTEHHBI-

MW 3HaYEeHNAMN KoadhdULMEHTa KOpPenALUK, YTOObI U3YUNTL ero BNnAHWe. B AaHHOM NpuMepe NpoBeAeHbl BLIYUCNEHUA
€ KO3 PULMEHTOM Koppenaumu, pasHelM Hyro n 0,9 (cm. 9.4.1.7).

9.4.1.4 B cootBeTcTBUU C 6.4.8.1 BEKTOPY BENMYMH X = (X, Xz.)T npunucaHa AByMepHasa NNOTHOCTb HOP-
ManbHOro pacnpeaeneHns ¢ MaTeMaTuyeckum OXngaHueM U KOBapuaLMOHHONW MaTpuLein COOTBETCTBEHHO,

[x1:| , vi(x))  ru(x)u(xz)
X2 ru(x)u(xp)  v?(xz)
9.4.1.5 Tak kak BenuuuHbl X; u X,, Bxoaswme B popmyny (26), Ha npakTUke marbl N0 CPABHEHMIO C

€ANHULEeli, COOTBETCTBYIOLLIEe 3HadYeHue Y Byaet 6rnako k eauHuue. MosTomy B KaUeCTBE MOAENU N3MEPEHMS
MO>KHO MPUHATb

@7

dY=1-Y=X?+X2 (28)
B cooTtBeTcTBUM C pusnyeckum cmbicnom 0 < Y <1 1, cnegoBartenbHo, 0 <8Y < 1.
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9.4.1.6 OueHka dy BenuumnHbl 3Y, ee cTaHgapTHas HeonpeaeneHHoCTb u(dy) U MHTepBan oxeara And
3Y [OKHBI ObITh NONYYEHbI ANS PASANYHBIX Xy, X, U(X4), U(Xo) U 1(X4, Xo). Bce 3Tn BennumnHbl Ge3pasmepHbl.

9.4.1.7 PaccmaTpuBatoTCs LLIECTb CMy4Yaes, B KAXA0M U3 KOTOPbIX X5 = 0, u(x,) = u(x,) = 0,005. B nepsbIx
TPEX Cryyasx X, NpMHUMAaET 3HaveHns x, = 0, x; = 0,010 n x, = 0,050 npu r(x,, x,) = 0. OcTarnbHbIe TpU chy-
4as COOTBETCTBYIOT TEM XKE 3HAYEHUAM X4, HO NPU 1(Xq, Xp) = 0,9. Pasnu4yHble 3Ha4YeHnst X, (CONOCTaBUMbIE C
HabnogaeMblMM Ha NPaKTUKe) UCMONb30BaHbI C LENbI0 UCCNenoBaTb, A0 KaKOW CTEMNEHN MOryT pasnuyarbes
pesynbTarbl OLEHMBAHUA HEONpPeaeneHHOCTU, NOMyYeHHbI€ PasHbIMU METO4AMMU.

9.4.1.8 B cnyyvasix, koraa r(xy, X,) = 0, koBapuaumoHHas marpuua [cM. chopmyny (27)] cTaHoBUTCA Ana-
rOHanbHOW: diag[uz(x1), u2(x2)], a COOTBETCTBYIOLLIEe COBMECTHOE pacnpeaenexHue X; n X, Nnpespallaerca B
npousBeaeHne AByX OAHOMEPHbIX HOPMAanbHbIX pacnpegeneHnin X;, i = 1, 2, ¢ mateMaTu4eckum oXxungaHuem
X; W CTAaHAAPTHLIM OTKMOHEHUEM U(X;).

9.4.2 TpaHcchopMmupoBaHue pacnpegeneHMin U NoNyYeHne pesynsratoB Npu HYS1eBOW
KOBapuauum Mexay BXOAHbIMU BeJNIMYUHaAMM

9.4.2.1 O6me NonoxeHus

9.4.2.1.1 OueHMBaHME HeonpeaeneHHOCTU OCHOBAHO Ha TpaHCOPMUPOBaHUW pacnpeneneHuin, pea-
FNIN30BaAHHOM:

a) aHanuTu4Yeckn (B LEensaxX cpaBHEHUs);

b) ¢ ucnonb3oeannem cnocoba oLeHnBaHusa HeonpeaeneHHocTn no GUM,;

C) ¢ ucnonb3osaHmem metoga Monte-Kapno.

MpumMmevyaHune —Bce ykasaHHbIe MeTofbl He obecnevnBaloT Nony4YeHne Takoro pacrpefeneHns BepoATHOCTe!
Ana 3y, 4Tobbl, KaK 3TO AUKTYIOT Usndeckue coobpaeHus, BEPOATHOCTL 3Ha4YEeHUI Jy, NpeBbillaloLUX eanHuLy, beina
paBHa Hynto. OgHako AN LOCTaTOYHO Manblx HeonpeaeneHHoCTen L(x4) U U(Xy), Kak B JaHHOM NpuUMepe, MOXHO yKasaH-
HbIM PU3NYECKUM OrpaHuYeHneM npeHebpeyb 1 annpoKCMMUPOBaTE NIOTHOCTb pacnpeferieHns BepoATHoCTel Ans dy
6onee NPoOCTON hyHKLUMEN, onpefeneHHOR Ha MHOXEeCTBE BCEX HEOTpULaTeNbHbBIX 3Ha4YeHwii 8y. Boree cTporuii pesynsrat
[He 3aBUCALLMIA OT YCNOBUA MaNOCTU 3Ha4EHNIA U(X4) U U(X5)] Mor Bkl BbITb NonyyeH B pamkax GaitecoBckoro noaxoda [51],
YYUTLIBaIOLLEro anpuopHyto MHdopMaLmio 06 namepsemoii BENWYUHe, 04HaKO ero pacCMOTPeHWE BEIXOAUT 3a PaMKu Ha-
cTosLLero cTangapTa (cMm. pasfen 1, npumedaHve 2).

9.4.2.1.2 OueHku 3y u u(dy) MoryT BbITb NONYYEHbl AHANUTUYECKM KaK MaTteMaTuyeckoe OXuaaHue u
CTaHAApPTHOE OTKNOHEHWe NNOTHOCTU pacnpeaeneHus BepoaTHOCTEN ana dY (cm. pasaen F.1). B ¢Boio oue-
peab, NNOTHOCTb pacnpegeneHns BepoATHOCTEN ANA 0 Y MOXET ObITb NOMyYeHa aHanUTUYeCKu U UCNONb30Ba-
Ha AN onpeaeneHns rpaHuL HanmeHbsLiero 95 %-Horo MHTEepBana oxaara B criy4ae, koraa x; = 0 (cm. pasaen
F.2).

9.4.2.1.3 Cnocob oueHnBaHus HeonpegeneHHocTu no GUM ¢ ucnornb3oBaHWeM YreHOB NEPBOIo nopsija-
ka u uneHoB Gonee BbICOKOrO Mopsijika pasrnoXeHus B psig Teirnopa NpUMeEHEH ANst KaXA0W U3 TpeX OLEHOK
Xy Npu r{xq, X5) = 0 (cm. pasgen F.3). OueHka Sy BbIXOHOW BENMUUMHLI 3Y Kaablii pa3 Gbina nonyyeHa no
dopmyne [ISO/IEC Guide 98-3:2008 (4.1.4)]

dy = x7 + x3.

9.4.2.1.4 Metoa MoHTe-Kapno 6bin NPUMEHEH B KaX/10M M3 CITy4aeB C YNCIIOM UCTIbITaHuit M = 106,

9.4.2.2 OueHka BXOAHOW BENUYMHBI X, = 0

9.4.2.2.1 inA cny4as, KOrAa OUEHKa BXOAHOW BEMUYUHBI X, = 0, NPU NPUMEHEHNN 3aKOHA TPaHCGHOPMK-
poBaHus HeonpeaeneHHOCTeN He0OX0AUMO YUUTLIBATb YNEHbl BbICLUMX NMOPSAKOB, MOCKOMNLKY YacTHbIE NPOU3-
BOAHbIE 8Y N0 X u X, B Touke X, = Xy, X, = X, NPN X4 = X, = 0 paBHbl HyNM0. CnefoBarensHo, €CNu B 3aKOHe
TpaHCOPMUPOBaAHUA HEONPEAENEHHOCTEN YUMTLIBATL TOSNLKO UNEHbl pPa3snoXXeHUsi NEPBOro Nopsaka, To no-
nyyaemas oueHka CTaHAapTHON HeoNpPeaeneHHOCTU ANS BbIXOAHON BENUYMHbI OYAET HEKOPPEKTHON (PaBHOM
HYI0).

n pumMeydYyaHune — AHanoru4Has TPYAHOCTb BO3HUKaET U NpU OLleHKe X4 He paBHOI7|, HO AOCTaTO4YHO Onuskow K
Hynto.

9.4.2.2.2 Ha pucyHke 11 nokasaHa NNOTHOCTb pacnpeaeneHusi BEpOATHOCTEN Ans §Y, nony4YeHHasn Ha
OCHOBE TPaHCHOPMUPOBAHUA pacnpeaeneHnii:

a) aHanuTU4eCcKkun (SKCNOHEeHUManbHO yobiBatowas kpusas ans 8Y = 0 u Homb Ans §Y < 0);

b) ¢ ncnonb3oaHuem cnoco6a oueHuBaHus1 HeonpegeneHHocTn no GUM c yuetom uneHos Gonee Bbi-
COKOro nopsaka Ans Toro, YTo6bl 0XapakTePU30BaTh BLIXOAHYIO BENUYUHY HOPMAarbHON NNOTHOCTLIO pacnpe-
aenexus (KonokonoodpasHas kpusas);

C) ¢ ucnons3osaHmeM metoaa MoHte-Kapno (rucrorpamma).
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9.4.2.2.3 M3 pucyHka 11 BUAHO, UTO MCNOMb30BaHMe cnocoba oueHuBaHus HeonpegeneHHoctu no GUM
C y4eTOM 4rieHOB Oonee BbICOKOro nopsaaka Ans ONMCaHUs BbIXOAHOW BENUYMHBI HOPMAaribHbLIM pacnpegere-
HMEM AaeT NAOTHOCTb pacnpeaeneHuss BepOSTHOCTEN, KOTOpas CYLLECTBEHHO OTNIMYAETCsl OT MOSIyYeHHOW
aHanUTMYECKUM peLLIeHnEM. AHANUTUYECKOE peLleHne npeacraBnseT coboi YacTHbIM cnyyan pacnpeaene-
HUA XU-KBaApaT (pacnpeaeneHne CyMmbl KBaapaToB ABYX CIlydalHbIX MEPEMEHHbIX, KKAAsA U3 KOTOPbIX NoA-
YUHAETCA CTaHAapTHOMY HOpMarnbHOMY pacnpeaeneHuio) (cMm. pasaen F.2).

Y

18

15

12

T 1 |
-300 -200 -100 0 100 200 300 X

X — oTknoHeH1e Y KoahULMeHTa paccornacoBaHna oT eaAuHULEI (YMHoXeHHoe Ha 10%), Y — nnoTHocTs pacnpeaeneHns
BEPOATHOCTEl (YMHOXeHHas Ha 103)

PucyHok 11 — PesynbraThl oLeHuBaHuA ana Mogenu koadduumeHTa paccornacoBaHus, NpUMEHsieMoro npu kanmbpos-
ke nsmeputenen mowHoctn CBY-curhana, B cryyae x; = x, = 0, u(xy) = u(x,) = 0,005, r(x,, x5) = 0

9.4.2.2.4 Tak KaK BCe 4acCTHble NPOM3BOAHbIE (byHKLMK n3amepeHus [cbopmyna (28)] nopsiaka Bbille ABYX
paBHbI HYIIO, NOMYYEHHOE peLLeHne, No CyLLeCTBY, COOTBETCTBYET y4ETY BCEX YNeHOB paaa Tennopa, T.€. non-
HOMY y4eTy HEeNnMHEeWHOCTU paccmaTpuBaeMoli mogenu. CneaosartenbHO, NOSly4eHHOE HOpPManbHOe pacnpe-
AeneHune ABnaeTcs HaunyymMM NnpubnmxkeHmem n3 Bcex BO3MOXHbIX, onpeaensaembix no GUM ana onucanus
CBOWCTB BbIXOAHOW BENMUYMHbI.

9.4.2.2.5 MoxHO caenarb BbIBOA, YTO NPUYUHA PACXOXAEHUA Pe3ynbTaTtoB NPUMEHEHUA aHanuTude-
CKOro meroga u cnocoba oueHuBaHusa HeonpeaeneHHocTu no GUM B Tom, 4TO B nOocneaHeM cnyvae ans
OMWUCaHWA BbIXOAHOW BEMUYMHBI UCMONbL30OBAHO HOPMAarbHOE pacnpeaeneHue, KoTopoe, 0AHaKO, HE MOXET
aJeKBaTHO annpoOKCUMMMPOBAaTh AHANUTUYECKOE peLueHue ANns AaHHON KOHKPETHON 3aaadun.

9.4.2.2.6 M3 pucyHka 11 BUAHO TaKke, YTO NNOTHOCTb pacnpeaeneHus, nonyveHHaa merogom MoHTe-
Kapno, nonHOCTbIO COrnacyercs C aHanMTUHECKUM peLUeHUeM.

9.4.2.2.7 OueHkM §y MareMaTu4ecKoro oxuaaHus 3Y nonydeHsl:

a) aHanUTUYeCKy;

b) ¢ ncnonL3osaHuem cnocoba oueHuBaHusi HeonpeaeneHHoctTu no GUM;

C) c npumeHeHneM Mmeroga Monte-Kapno.

3Ha4eHns1 OLeHOK NpuBeAeHbl B cTonbuax 2—4 CTpoku, cooTBeTcTByloulen x; = 0,000, tabnuua 8.
B cronbuax 5—38 npuBeaeHbl COOTBETCTBYIOLLME 3HAYEHUNA U(SY), nonydyeHHble No GUM ¢ y4eTOM TOMNbKO Yne-
HOB MepBOro nopsaka pasnoxeHns (G,) u ¢ y4etom uneHos Gornee BbICOKOro nopsiaka (Go).

Tabnuya 8— OueHkn KoapdpurumeHTa paccornacoBaHusi, NONyYeHHbIE 4115 BXOAHBLIX BENUUMH C HYNEBOIA koBapuayu-
eit aHanuTudecky (A), cnocobom oueHnBaHusA HeonpegerneHHocTh no GUM c¢ uneHamu nepsoro nopagka (G,) u unexHamu
Gonee Bbicokoro nopsaka (G,), Metogom Monte-Kapno (M)

Sy1no—° u(dy)110-° HaumeHbLUWIA 95 %-Hblit MHTepBar oxeata ana 8Y/10~0
X A I G | M A | G1 | G2 | M A | G1 I G2 | M
0000 ] 50 | 0 | 50 [ 50 | 0 | 50 | 50 | [0,150] [0, 0] [=98,98] | [0, 150]
0010 | 150 | 100 | 150 [ 112 | 100 [ 112 | 112 — [-96,296] | [-119,319] | [0, 367]
0,050 | 2550 | 2500 | 2551 | 502 | 500 | 502 | 502 — [1520,3480] [ [1515,3485] | [1590,3543]
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9.4.2.2.8 OueHka Sy = 0, nonyyaemasi npu NOACTAHOBKE OLEHOK BXOAHbLIX BEMMYUH B (DYHKLMIO M3Me-
peHus, ABNAETCA HEeKOPPEKTHON. MNpaBunbHbLINA (MONYYEHHbIN aHANUTUYECKN) BUA NNOTHOCTU pacnpeeneHus
BEPOATHOCTE g5y(Nn) NOKaskIBaET, uTo ggy(n) = 0 ana cex 8y < 0. Takum oGpasom, oueHka dy = 0 nexur Ha
rpaHuLe obnactu sHaveHui, e hyHKUMA gsy(m) oTnn4YHa oT Hyna. OueHka, nonyveHHas metoaoM MoHTe-
Kapro, cornacyercsi ¢ aHanMTU4eCKMM peLleHneM. 3akoH TpaHCHOPMUPOBAHUSA HEONPEAENEHHOCTEN C y4e-
TOM YNEHOB Pa3nOXEHUA NEPBOro NOPsSAKA AAET yXKe YNOMSHYTOE HEBEPHOE, HYNEBOE 3HavyeHue ans u(dy).
3nauenne u(dy) = 50-10~%, nonyueHHoe ¢ NCNONb3OBAHMEM 3aKOHA TPAHCHOPMUPOBAHUS HEONPEEeNeHHO-
CTeNn, npu yvete 4YneHoB Bonee BbICOKOrO NopsiAka CornacyeTcsi Co 3HaYeHUeM, NnosnyvYeHHbIM aHanUTUYECKM
n merogom MonTte-Kapno.

MpumeyaHune — OueHkn AnA u(dy), NoNyyYeHHble B pe3ynsraTe HECKOMbKUX MOBTOPHLIX MPUMEHEHUIA MeToga
MoHTe-Kapno, fatoT HeKoTopkIi pasBpoc B OKPecTHOCTM 3HadeHns 50-10~8. Mocne nosTopeHuii MeTona MoHTe-Kapno
eLLie HeCKOIMbKO pas, HO yxe ¢ 6OoNbLUMM 3Ha4YEHWEM YuCna UCTbITaHWii M, pesynsTaTel BHOBb HAaXOAUMUCH B OKPECTHOCTH
50-1078, Ho yxe ¢ MeHbWMM pasbpocoM. Takoe yMeHblieHWe pa3bpoca SBMSETCH oXMaaeMsIM 1 HabniogaeTcs Ans pas-
HbIX BbIYMCIIEHUIA, Ucnonb3ytoWwnx MeTog MoHTe-Kapno. UTobbl yBUAETE pealbHble U3MEHEHNUS YUCTEHHBIX Pe3yNsTaToB
MPUMEHEHNA MeToAa, HeoBXOANMO MCMONB30BaTk AN UX NpefCcTaBneHns Gonbliee YACTO 3HaYaLLuX Ludp.

9.4.2.2.9 Ha pucyHke 11 nokasaHbl HauMeHbLUNE 95 %-Hble MHTEpPBAarnbl OXBaTa ANs COOTBETCTBYIOLLMX
annpokcuMaumin byHkumm pacnpeaenenus 8Y. Nutepsan, 0603Ha4YeHHbIN NYHKTUPHBIMU BEPTUKANbHBIMU M-
HUSIMU U NOMYYEHHbIV Ha OCHOBE Ccrnocoba oueHuBaHUA HeonpezeneHHoCcTU No GUM, HEKOPPEKTEH — OH
CUMMETPUYEH OTHOCUTENbHO 8Y = 0 u, Takum obpa3om, gonyckaet 50 %-Hyl BEpPOATHOCTb CYLLUECTBOBaHUSA
OTpUUaTenbHbIX 3HaYEHWI 8Y, HEe UMEIOLLMX PU3MYeckoro cMeicna. HenpepbiBHble BEPTUKArbHbIE NIMHUM YKa-
3bIBAIOT rPaHuLbl HaUMMeHbLUEro 95 %-HOro UHTepBana oxeara, MoNy4YeHHbIE Ha OCHOBE aHaNUTUYECKOro pe-
LUeHMA, Kak onucaHo B F.2. MpaHuubl HauMeHbLUero 95 %-Horo MHTepBana, onpeaeneHHble C UCMONb30BaHNMEM
metoga? MoHTte-Kapno, oT HUX Ha PUCYHKE 11 HEOTNUUYUMBI.

9.4.2.2.10 paHuUbl HAaVUMEHbLUMX WUHTEPBANOB OXBaTa, COOTBETCTBYIOLLME OLIEHKAM CTaHAapTHON He-
OMPEEerieHHOCTH, NPUBEAEHHbIM B cTonGuax 5—8 cTpoku, cooTeeTcTByloWEen X, = 0,000, ykasaHsl B CTOND-
yax 9—12 tabnuubl 8.

9.4.2.2.11 Ha pucyHke 12 nokasaHa 3aBUCUMOCTb ANUHbI (Vhigh — Yiow) 95 %-HOTO UHTepBana oxeara
(cM. 7.7) OT BEPOATHOCTM €0 NEBOW rPaHuULbI, ONpeaerieHHON No annpokCMMaumMKn NAOTHOCTU pacnpeaene-
HUS BEPOATHOCTEN, Nony4eHHon metogom MoHTe-Kapno u nokasaHHOW Ha pucyHke 11. B gaHHOM npumepe
95 %-HbI UHTEpPBanN OXBaTa, PaCNONOXEHHbIN CUMMETPUYHO OTHOCUTESNBLHO MATEMATUYECKOTO OXXMAaHUs, He
ABNAETCA HauMeHbLMM 95 %-HbIM MHTEpBanoMm oxeaTta. HaumeHblnii 95 %-Hblii UHTEPBaAN OXBAaTa O4€Hb
CUMbHO OTNUYAETCS U OT BEPOATHOCTHO-CUMMETPUYHOIO 95 %-HOro uHTepeana oxsara. Ecnu gns nocnegHero
MRoLLaan NoA NAOTHOCTBIO pacnpe/enerus BEPOATHOCTEN CNeBa OT ,,, W CNPaBa OT ¥y,g, PaBHbI U COCTaB-
nswot 0,025 (unu 2,5 %), TO AnA HaMMeHbLIEro 95 %-HOro WHTEpBana oxeara 3TW 3Ha4YeHus1 OyayT paBHbl,
cooTBeTcTBEeHHO, 0 1 0,05 (Mnn 0 % u 5 %). 3TOT PUCYHOK MOXKHO CPaABHUTL C PUCYHKOM 7 ANs aaaUTUBHON
mMoZenu (Cm. 9.2), B KOTOPOM NIOTHOCTbL pacnpeaeneHns BepoOATHOCTEN AN Y CUMMETPUYHA OTHOCUTENbHO
MaTemMaTU4ecKkoro OXXnaaHus.

9.4.2.3 OueHka BXOAHOM BENMuU4MHLI X4 = 0,010

9.4.2.3.1 Ha pucyHke 13 nokasaHbl NNOTHOCTW pacnpeaeneHnss BEPOSITHOCTEN, NOMy4YyeHHble CnocoGoM
oueHusaHua HeonpeaeneHHocTM No GUM ¢ ucnonb30BaHMEM YSIEHOB pasfoXeHUst TONIbKO NePBOro nopsaka
U C UCNONb30BAHUEM YMIEHOB pa3nokeHus Gonee BLICOKOrO nNopsaka, a Takke merogqom MoHTte-Kapno ans
Cry4as OLUEHKU BXOAHOW BenuumHbl X; = 0,010 1 koadhduumenTa koppensaumm r(x,, x,) = 0.

9.4.2.3.2 TINOTHOCTb pacnpefeneHnsi BEPOATHOCTEN, nonyyeHHasa metoaom MonTe-Kapno, umeer He-
GonbLUOK NEBLIN CKNOH, HECMOTPSA Ha TO, YTO OHa o6pesaHa B Hyne, HAMMEHBLLLIEM BO3MOXXHOM 3Ha4YeHun 3Y.
Mo cpaBHeHuio C pesynbTatamn ans x, = 0 oHa Gonee 6nuska no opme K NMOTHOCTAM HOPMAsIbHOTO pac-
npeaeneHus, NonNy4YeHHbIM C NPUMEHEHMEM cnocoba oueHnBaHuAa HeonpeaeneHHoctn no GUM. MnoTHocTu
HOPMarnbHOro pacnpeaeneHusi, B CBOI0 o4epeab, AOCTAaTOMHO ONU3KM Apyr K APYry, UMEIOT MaTteMaTuyeckoe
oXmaaHue BennuumnHbl Y, pasHoe 1,0-104, u cranpaptHble otknoHenus 1,0-104 u 1,1-104 cooTBeTCTBEHHO.

9.4.2.3.3 Ha pucyHke 13 nokasaHbl rpaHuLbl HAMMEHbLNX 95 %-HbIX UHTEPBANOB OXBaTa, NONMY4YEeHHbIX
C UCNONb30BAHUEM BbILLIEYKA3aHHbIX TPEX METOA0B. CNNOLUHLIE BEPTUKANbHbIE NMUHUM MOKA3bIBAIOT MPaHULIbI
uHTepBana, nony4yeHHoro Mmetogom MounTe-Kapno, nyHKTUpHbIE BEPTMKANbHbLIE NIMHUUM — UHTepBana, nony-
YEHHOro Ha 0cHOBE cnocoba oLeHNBaHUA HeonpeaeneHHoCTH No GUM ¢ yueToM UneHoB pasnoXXeHUsA TONbKO
NepBoro NOpsAKa, a WTPUX-NYHKTUPHbIE BEPTUKanNbHbIE NIMHUM — WHTEpBara, Nosly4eHHOro Ha OCHOBE TOrO
e cnocoba no GUM, HO ¢ y4eTom 4uneHoB pa3noxeHus Gonee BLICOKOro nopsigka. MHTepBans!, NONyYeHHbIe
Ha ocHoBe cnocoba oueHuBaHUA HeonpeaeneHHoOCT N0 GUM, HECKONBKO CMELLEHBI BNEBO MO CPABHEHUIO
C UHTepBanom, nony4yeHHslM MetToaom MoHTte-Kapno. Kak u B npeabiayllem criyyae, OHU BKAOHAIOT B cebn
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dusm4eckn HeBO3MOXHbIE 3HaYeHUs dY. MHTepean, nonyyeHHbln MmetogoM MoHTe-Kapno, umeert neByto rpa-
HULY B HyNe, HAMMEHbLLEM U3 BO3MOXHbIX 3HAYEHUN, U CMELLEH OTHOCUTENBLHO MHTEPBANOB, MONYYEHHbIX N0
GUM, npubnuautensHo Ha 70 % cTaHAapTHOW HEONPEAENEeHHOCTH.
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X — 3HaueHWe yHKLMM BEPOATHOCTM 4N1A NEBOIl rpaHnLbl MHTepBaria oxBaTa, Y — AfHa UHTepBana oxsaTa (ymMHoxeHHas Ha 10°)

PucyHok 12 — AnuHa 95 %-Horo nHTepBana oxsaTa B 3aBUCMMOCTMN OT 3HA4YEHUA (OYHKL UM BEPOATHOCTU ANS NEBOIA rpaHm-
Libl MHTEpBana oxeaTta, NOCTPOSHHOro € Ucnonb3oBaHnem metofa MoHTe-Kapno ans mogenu, onucsiBaemoi opmyrion (28)

Y

1 |
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X — OTKrMOHeHNe 3Y koahhULMEHTa paccornacoBaHns oT eANHILEI (YMHOXeHHoe Ha 10%), Y — nnoTHocTb pacnpeaeneHus
BEPOATHOCTE! (YMHOXeHHan Ha 103)

PucyHok 13 — To xe, 4To 1 Ha pucyHke 11, Ho Ans x4 = 0,010 1 ¢ ABYMSA KPUBLIMK, NOSY4EHHLIMM CNIOCOBOM OL|eHMBaHUSA
no GUM (BLICOKUIA MUK — YYTeHbI TONBKO YneHbl 1-ro MopsiaKa; HU3KMIA MUK — yYTeHb! YrieHbl 6onee BLICOKOrO nopsigka)

9.4.2.3.4 CoOTBETCTBYIOLUME 3HAYEHUSI TPAHUL MHTEPBANoOB NPUMBEAEHbI B NPeAnocneqHen CTPOKE Ta-
Onuub! 8.

9.4.2.4 OueHka BXOAHOI Benn4nHbl x4 = 0,050

9.4.2.4.1 PucyHok 14 aHanorn4eH pucyHky 13, HO OTpakaeT pesynbratsl, nonyyeHHble ansa x, = 0,050.
Ha pucyHke 14 NnOTHOCTU pacnpeaeneHnss BEPOATHOCTEN, NONyYEHHbIE B COOTBETCTBMM C 060MMU Bapu-
aHTamu cnocoba oueHuBaHuA HeonpegeneHHocT no GUM, Bu3yanbHO NOYTWM HEOTNUYMMbI APYr OT Apyra.
Kpome TOro, OHM HaMHOIo Brmxe K annpokCUMaLuu NAOTHOCTU pacnpeaeneHust BepoOSTHOCTEN, NONMyYEeHHOW
metogoMm MoHTe-Kapno. lNocneaHss UMEeT He3HaYUTENbHYI0 aCUMMETPUIO, 0COGEHHO 3aMETHYIO Ha XBOCTaxX
pacnipegenenus. MHTepsanbl oxeara, NONy4YeHHble B COOTBETCTBMM C ABYMS BapuaHTamu cnocoba oueHu-
BaHUs HeonpegeneHHoctn no GUM, BU3yanbHO Takke NoYTH HepasnuyiuMbl, HO BCE €LLE CMELLIEHbl OTHOCU-
TENbHO UHTEPBArOB, NOCTPOEHHbLIX MeToaAOM MoHTe-Kaprno. CmeuleHne coctasnaer npubnuantenbHo 10 %
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CcTaHdapTHOM HeonpeaeneHHoCTU. HTepBarnbl, NONY4YEHHbIE HA OCHOBE OLIEHKN HeonpeaeneHHocT no GUM,
Tenepb He aBnATCA PU3NUECKN HEKOPPEKTHBIMMU.

9.4.2.4.2 COOTBETCTBYIOLLME 3HAYEHUS TPAHUL, UHTEPBAIOB NPUBEAEHbI B NOCNEAHEl CTPOKe Tabnuupl 8.

9.4.2.5 AHann3 pe3ynsTaTtoB

Mo mepe yaaneHus x, OT HyNA pesynsTarbl, NOMy4EHHbIE HA OCHOBE Cnocoba oLeHnBaHUa Heonpeae-
neHHoctn no GUM ¢ y4eToM UNEHOB pa3noXeHUsi NePBOro nopsaka u uneHos 6onee BbICOKOrO Nopsiaka, Bce
Bonee npubnmwkaloTcs K pesynsraram, NoslyYeHHbIM Ha OCHOBE meToaa MoHTe-Kapno.

MpumevaHune 1—Cnyyaid X; = X5 = 0 HEe OTHOCUTCA K NPeAerbHbLIM, «3K30TU4ECKUM» CUTYaLNSAM, HO, Hao6o-
POT, NpeacTaBnAeT HanbonbLni UHTEepeC AnA UHXXeHepa-aneKTpuKa, NoCKoNbKy OH COOTBETCTBYET OTCYTCTBUIO paccorna-
COBaHWA Mexay KannbpyeMblM U3MepUTeneM MOLLHOCTA U STaIOHOM.
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X — OTKNOHeHWe 3Y KoadduLMEHTa PACCOrNacoBaHns oT e4nHULEl (YMHOoXeHHoe Ha 10%), Y — nnoTHocTs pacnpeaenerus
BEPOATHOCTEN (yMHOXeHHas Ha 10%)

PucyHok 14 — To xe, 4To 1 Ha pucyHke 13, Ho Ans x; = 0,050

MpunmedaHue 2—ocKkonbKy MOfeNb CUMMETPUYHA OTHOCUTENLHO X} U X5, Te e caMble pesyrsraTbl Obinu
Obl NOMy4eHb! MpY BapbUPOBaHNN 3HAYEHUS X5, @ HE X;.

MpumeyvyaHue 3— OfHOW U3 NPUYMH, NoYeMy criocob oLeHWBaHMA HeonpeaeneHHocT no GUM ¢ yyeTom
TOMbKO YNEHOB PasfoXeHUsi MepBOro NopsaKka UCNonb3yeTcs Ha NpakTUKe, ABNAETCA NerkofoCTyNHOCTbL COOTBETCTBYIO-
LMX NporpamMMmHbIX CpeacTs. MNpUyemM B HEKOTOPLIX CUTYaLMAX pesynsraThl, NonyvYaeMble B paMkax Takoro nogxofa, He
BbI3bIBAOT BONPOCOB. [na cnydas xe, koraa x; = X, = 0 (pMCyHOK 11), ONacHOCTb MPUMEHEeHUs Takoro NoAxofia oveBuHa,
MOCKOSbKY OH AaeT HYNeBYHO OLEHKY CTaHAapTHOW HeonpeaeneHHocTyn U(dy) u, cnefoBaTenbHO, HYNeBOi MHTepBan oxBa-
Ta Ana 8Y npu nioboii 3anaHHON BEpOATHOCTH oxBaTa. B cnyyae x; # 0 (Mnu x, # 0) u u(dy), n ANUHa MHTepBana oxsaTta
AN 8Y OTNUYHBI OT HYNS, T. €. NONYYeHHbIA peaynsTaT He ABnAeTcA 3aBeoMO abCypAHLIM, U O €ro BO3MOXHOW HEKOPPEKT-
HOCTW TPYAHO CYAUTL, HE UMEA anpuopHoOi MHOPMaLn 0 pearnbHbIX BOSMOXHbLIX 3HaYEHWUAX YKa3aHHbIX BEMUYMH. Takum
06pa3oM, onacHOCTb NPUMEHEHUS NPOrpaMMHbLIX CPEACTB, peanusyroLimx cnocod oLeHUBaHUS HeonpefeneHHOCTU Mo
GUM, cOCTOUT B TOM, HYTO MPK MarnbiX 3HAYEHNSAX X U X5 MOMYYEHHbLIE C UX MOMOLLbI0 pesynbTaTsl, 6yaydun HeOCTOBEPHLI-
MW, MOTYT BbITb, TEM HE MEHEe, HENPEAYMbILLNEHHO NPUHATLI 3@ [OCTOBEPHEIE.

9.4.3 TpaHcdopmupoBaHue pacnpegeneHun 1 NonyYyeHue pesyribTaToB NpyU HEHYNEeBOM
KOBapuaLluu Mexay BXOOHbIMU BeNIMYUHAMMU

9.4.3.1 O6LMe NoNOXKeHus

9.4.3.1.1 OnucaxHble BbilLe METOAbI (CM. 9.4.2) GbInK NPUMEHEHBI ANA Cryyas, korga X; KOppenupoBaH-
Hbl U 1(X;, Xp) = 0,9. OaHaKo NCNOSL30BaHHbIN CNOCO6 OLeHNBaHUS HeonpeaeneHHocTn no GUM yuntbiBan
TONbKO YNEHbl pa3noxeHus OYHKLUKU M3MepeHus B pag Tennopa nepeoro nopsaaka. 3To CBA3AHO C TEM, YTO,
B OTNNYME OT Criyyasi, koraa X; HEKOPPENnMpPOBaHHbI, MPYU HANUYUKU KOBapMaLmin cnocod oLeHUBaHMA Heonpe-
aeneHHocTn no GUM ¢ yyetom uneHoB 60nee BbICOKOro Nopsiika He NPUMEHSsIIoT BBUAY OTCyTCTBMA B GUM
COOTBETCTBYOLWMUX hopmyn (cM. 5.8). Bce ocTarnbHble BONPOCHI BbIMUCMEHUI aHanornyHbl 9.4.2.

9.4.3.1.2 OueHky u(dy) no GUM ¢ y4eTOM YNEHOB PasnoXXeHMsa NepBoro nopsaka onpeaensor B COOT-
BeTcTBuM € F.3.2. MpumeHeHne gns gaHHoro npumepa dopmynbl (F.7) no3BonaeT Nony4nTb BbIpaXeHUe AnA
u?(8y) npu x, = 0 B BUAE

47



rOCT 34100.3.1—2017

u?(Sy) = 4x2UP(xy).

CrniepoBatensHo, u(dy) He 3aBUCHT OT r(X,, X,), U CNOCO6 OLEHWBaHNA HeonpeaeneHHocTn no GUM ¢
YYETOM YIIEHOB Pa3fioXXeHUA NepBOro nopsgka aact Te xe, uto u B 9.4.2. B yactHocTu, kak u B 9.4.2.2.1, anA
cny4as x, = 0 BHOBb OyA€eT nomny4eH TOT Ke HEKOPPEKTHbIA pesynbtar: u(dy) = 0.

9.4.3.1.3 MeTtoa MoHTe-Kapno ocHOBaH Ha (hOpMMUPOBaHUW Cry4aiHbIX Sf1EMEHTOB BekTopa X BbiGop-
KOW M3 ABYMEPHOro HopManeLHOro pacnpegeneHus ¢ 3afaHHbIM MaTeMaTUYECKUM OXUAaHUEM U KOBapuaum-
OHHOI MaTpuuen [cm. popmyny (27)]. Ncnonb3osaHa npoueaypa B COOTBETCTBMM C pasaenom C.5.

MpnumedvaHue —He npuHUMas BO BHUMaHne Heo6Xo4MMOCTL (POPMUPOBaHUSA ClyYaiiHO BLIGOPKN N3 MHOrO-
MepHOro pacnpefaeneHus, peanvsauns metoga MoHTe-Kapno ans cnyyas KoppenupoBaHHbIX BXOAHLIX BENUYUH ByaeT He
HaMHOro CrioxHee, 4em AN HEKOPPENMPOBaHHbIX.

9.4.3.2 OueHku BXOAHbIX BenuymuH x, = 0, x, = 0,010, x; = 0,050.

9.4.3.2.1 MNony4yeHHble pe3ynbTathl NpuBeaeHbl B Tabnuue 9. Pe3dynbrarbl, NOny4yeHHbIe HA OCHOBE Me-
Toaa MoHTe-Kaprno, nokasblBatoT, YTO, XOTH dy HE 3aBUCUT OT KOppenauuu mexay X, oueHka u(dy) oT Hee
3aBucuT, Nnpu4em B GOnbLUEl CTENEHM 4NA ManbIX X;. COOTBETCTBEHHO, 3aBUCAT U rpaHmLibl 95 %-HbIX UHTEP-
BarioB OXBara.

Tabnuuya 9— OueHkU koabdULMeEHTa paccornacoBaHusi, NoMy4YeHHbLIE ANs BXOAHbLIX BEIMYMH C HEHYNEBOA KoBa-
puaupei [r(x;, X,) = 0,9] aHanuTu4ecku (A), cnocobom oLeHnBaHUA HeonpeaeneHHocTn no GUM (G) u metogom MoHTe-
Kapno (M)

5 5 HaumeHbLmin 95 %-HbI MHTepBarn oxeaTta
. dy/10 u(dy)/10 ans Sy0-5
A | G | M A | G | M A | G r M
0,000 50 0 50 67 0 67 — [0, O] [0,185]
0,010 150 100 150 121 100 121 — [-96, 296] [13,398]
0,050 2550 2500 2551 505 500 504 — [1620, 3480] | [1628, 3555]

9.4.3.2.2 Ha pucyHkax 15 u 16 nokasaHbl NAOTHOCTU pacnpeaeneHus BEpOSTHOCTEN, NONMyYEeHHbIE Ha
ocHoBe cnocoba oueHuBaHusi HeonpeaeneHHocTu No GUM ¢ y4eTOM YNEHOB pasnoXXeHUsi NEPBOro nopsiaka
(konokonoo6pasHele Kpuebie) u MeTogom MonTe-Kapno (ructorpammel) ans cnyysaes x, = 0,010 n x; = 0,050,
COOTBETCTBEHHO. [PaHunLbl HaMMEHbLUUX 95 %-HbIX MHTEPBANOB OXBaTa NOKa3aHbl LUTPUXOBbIMW BEPTUKATb-
HbIMW NMHUSIMU AN cnocoBa oueHWBaHUsA HeonpeaeneHHocTn No GUM 1 CninoLwHbIMYU BEPTUKaNbHbIMUA NU-
HuamMu ana metoga MoHTe-Kapno.

MpumMmeyaHune — CTporo roBops, ycrnosus, npu kotopbix 8Y Morna 6bl 6biITb onvcaHa HopmarbHBIM pacrnpe-
JeneHneM, He BbIMOMHAKTCA NpU NPUMEHEeHUN Ans faHHbIX cryvyaeB cnocoba oueHWBaHuA HeonpeaeneHHocTn no GUM
(cm. 5.8) [ISO/IEC Guide 98-3:2008 (G.6.6)]. OgHako BBMAY 4acToro MCNorb3oBaHUsi 3Toro cnocoba Ha npakTuke nosy-

YeHHble C ero NOMOLLbIO MMOTHOCTU pacnpeAeneHnsa BepoATHOCTel U rpaHunLel 95 %-Horo nHTepBana oxBaTa MokasaHsbl
Ha pucyHkax 15 n 16.

9.4.3.3 AHanus pesynsraTtos

B cnyuae x; = 0,010 (pucyHok 15) koppensuns 3aMETHO NOBNMANA Ha Pe3ynbTaThl, NOMy4eHHbIE METO-
AomM MonTte-Kapro (cp. ¢ pucyHkom 13). MameHunacb cama copma annpoKkCUMUpYIOLLEi NNOTHOCTU pacrpe-
[leneHns BepoATHOCTEN, U, KPOME TOro, COOTBETCTBYIOLLMI MHTEPBAN OXBaTa yXe HE UMEET NEBOCTOPOHHEN
rpaHuubl B Hyne. B cnyyae x, = 0,050 (pucyHok 16) pasHuua B pesynbsratax Ans Cry4aes HeKOppenmpoBaH-
HbIX U KOPPENUPOBaHHbLIX BXOAHbIX BEMNYMH (CP. C PUCYHKOM 14), MeHee 3aMeTHa.
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X — oTKMoHeHMe 8Y koaduLIMenTa paccorniacoBaHs OT eAMHMILbI (YMHOXeHHoe Ha 10%),
Y — ArOTHOCTL pacnpeaeneHns BEPOATHOCTe (yMHOXeHHas Ha 10°)

PucyHoK 15 — Pe3ynsraTel OLeHUBaHUS AN Mofenu KoadduLiMeHTa paccornacoBaHus, NpuMeHsiemMoro npu kannbpos-
ke usMepuTenei mowHocTn CBY-curHana, B cnyvae x4 = 0,010, x5 = 0, u(xy) = u(xy) = 0,005, r(x4, x;) = 0,9
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X — oTKnoHeHue 3Y KoadpduuneHTa paccornacoBaHUa ot eaMHULBI (YMHOXEHHOe Ha 106),
Y — NNOTHOCTL pacnpeieneHns BeposaTHOCTEl (YMHOXeHHas Ha 10%)

PucyHok 16 — To e, 4To 1 Ha pucyHke 15, Ho ana x4 = 0,050

9.5 KanubpoBka KOHLEBON MEPbl ASIUHbBI

9.5.1 MNocTaHoBKa 3ag4aun: MOAErNb U3MEpPEeHUsA
9.5.1.1 AnuHy KOHUEBON Mepbl HOMUHANOM 50 MM onpeaernsioT ee CoNnoCcTaBNeHUEM C U3BECTHLIM 3Ta-
NIOHOM TOrO XK€ HOMMHana. HenocpeaCTBEHHbIN pe3ynkTaT CONOCTaBNEHUs ANUH ABYX KOHUEBLIX Mep npea-
craensieT coboi pasHocTb d-
d=L(1+ab)—-Lg(1+0ag0g), (29)

rae L — namepsiemas BENUUMHA, T. €. ANMHa Kanmbpyemon KoHLEeBON mepbl npu 20 °C;
Lg — anunua sranoHa npu 20 °C, npuseaeHHas B ceprudukare o KanuOpoBke;,
0o, U 0ig — KO3 ULIMEHTHI TENMOBOTO PACLUMPEHNS COOTBETCTBEHHO Kanmbpyemomn KOHLIEBOW MePbI AMn-
Hbl M 9TanoHa;
0 1 Og — OTKNOHEHWA TemnepaTypbl COOTBETCTBEHHO KanMGpyemMon KOHLIEBOW MEPbI U JTarioHa oT Hop-
ManbHOW Temnepatypsbi 20 °C.

MpumedaHune 1—B GUM paccmarpuBaeTcs Ta xe uaMeputenbHas 3agaqa (pasgen H.1).
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MpumedvyaHue 2—[na ANUHbI KOHLEBOW Mepbl B HACTOSLLEM NOApasaene NpUMeHeHo o6o3HaqeHne L BMecTo
0603HaveHus /, ucnonssoaHHoro 8 GUM.

9.5.1.2 B cooTBeTCTBUM C hOpMYION (29) BbIXOAHASA BEMUYMHA L MOXET ObITh OnpeaeneHa Kak
[ Ls(1+ agbs)+d
- 1+ 0O

a B kayectBe npubnmkenuns gpopmynsl (30), NPUMEHUMOTO B GOMBLUMHCTBE MPAKTUYECKUX CUTYaLMI, MOXET
ObITk UCMOMb30BaHa hopmMyna

: (30)

L=Lg+d+ Lg(agBg — 0). (31)

Ecnn pasHoCTb TemMneparyp kanuGpyemon KOHLEBOW MEpPbl U 3TanoHa 0603HauMTL Kak 88 = 6 — Bg, a
Pa3HOCTbL MX KOIPMMLIMEHTOB TENMOBOIO PACLUMPEHNSA KaK do = oL — Olg, TO chopmyrkl (30) 1 (31) NpUHUMAIOT
BWJ COOTBETCTBEHHO

L Lg[1+0g(0-86)]+d

1+ (ag +80)0

L=Lg+d-Lg®3—08) . (33)

9.5.1.3 OueHkKy pasHocTH d ANMH Kanubpyemoii KOHLEBOWM Mepbl U 3TarioHa ONpeaensioT kak Bbibopoy-

HOE cpeaHee no NATU HabNAEHUSM, NOMYYEHHBIM HE3ABMCUMO C UCTONL30BAHMEM KanMBpPOBAHHOTO KOMNa-
patopa. PasHOCTb d MOXXHO NPeacTaBuTh B BUAE:

d=D+d, +d, (34)

rae D — cniyyaiiHas nepemMeHHas, Ans KOTopoi Nony4eHo BbIDOPOYHOE CpeaHee Mo NATU HAabnAEeHNAM;
d; n dy — BENUYMHBI, ONUCbIBAKOLLME, COOTBETCTBEHHO, CrlyYaliHble N cucTeMaTUyeckue 3HdeKTbI, CBA3AH-
Hbl€ C UCMONb30BAaHNEM KOMMapaTopa.
9.5.1.4 BenuuuHa 6, npeacraensioLlas coboii OTKMOHEHME TemnepaTypbl Kanubpyemon KOHLEBOW MepbI
AnunHbl 0T 20 °C, MOXET ObITb NpeacTaBrieHa B BUAE:

0=0gp+A, (35)

rae 6y — cpefHee OTKMNOHEHWE TEMMNEPATYPbl KOHLEBOI MEpPbI ANKHbI OT 20 °C;
A — BEMNUUMHA, ONUCHIBAIOLLIAA LIMKNUYECKNE KONeBaHmaA OTKMNOHEHNUSI TEMNEepaTypbl OT 8.
9.5.1.5 MNoactaenaAs popmynel (34) u (35) B dhopmynel (32) u (33) u BBeas o6o3HaveHue L ans oTkno-
HEHWS L OT HOMUHANbLHOW AnuUHbI L, - = 50 MM KOHLIEBOW MEpbl, MOXHO 3anucarb

(32

Lg[1+0g(8g +A—80)]+D+ds+dy

o 1+ (otg + 80)(8g + A) - Thom

(36)

nnn
SL=Lg+ D+ d, + dy— Lg[80(8 + A) + 00g88] — Lo @7

3TU 3aBUCUMOCTM MOTYT ObITb PACCMOTPEHbI KaK MOAENMU N3MEPUTENBHON 3a4a4u.

9.5.1.6 BhixogHon BenuunHon ans moaenen (36) u (37) asnaertca dL, a BXOAHLIMW BENUYMHaMK — Lg,
D, d;, d,, ag, 0p, A, Sou  86. 3Ta Moaens oTnMyaeTca oT npuseneHHol B GUM (pasgen H.1) Tem, uto B GUM
mMoZenu, onuceiBaemble chopmynamm (34) u (35) HacTosLwero craHgapra, paccMaTpuBaloTCa Kak noamoaenu
mMogenen, onuceiBaeMbix popmynamu (32) n (33), 7. e. B GUM BHa4ane oueHuBaHMe HeONpeaeneHHoOCTu
BbIMOSIHEHO ANA NOAMOAENEN, COOTBETCTBYIOWMX hopmynam (34) un (35), nocne 4ero nosnyyYeHHble OLEHKU
HeonpeaeneHHocTn Ans d u 6 ObiNKM MCNONb30BAHLI ANSI OMUCAHUSA 3TUX BXOAHbIX BEMWYUH B MOAENSIX, CO-
oTBeTcTBYOWMX hopmynam (32) u (33). B HacTosweM npumepe, rae Ana nofnyvyeHus OLEeHOK MCNOoNb3yeTcs
metoa MoHTe-Kapno, Takoe AByX3TanHoe OLEHUBaHWE He NPUMEHSIETCA.

9.5.2 NMocTaHOBKa 3a4a4yu: NPUNUCbLIBaHUE NIIOTHOCTEN pacnpenerieHUA BePOATHOCTEN
BXOAHLIM BeNMYUHAM

9.5.2.1 O6Lwme nonoxeHus

B nocneayowmx nognyHkTax npueegeHa uHAoOpMaums 0 KaXaon BXOAHOW BENUYMHE MOAENEN, CooT-
BeTcTBYOLWMX chopmynam (36) u (37). cnonbsyemasa nHpopmayua 0CHOBaHa Ha ONUCaHUU, NPUBEAEHHOM B
GUM, un kaxkgblin pa3 faeTcs CCbIfika Ha COOTBETCTBYHOLLMI CTPYKTYPHbIN anemeHT GUM, oTkyaa ata nHdop-
mMauusa B3aTa. Kpome TOro, nokasaHo, kakum obpasom ykasaHHas MHopmauusa ncnonb3yetcs npu Bbibope
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pacnpeaeneHus BXOAHbIX BENUYMH. Bce cBeaeHuns, ceAsaHHbIe C NPUMNUCLIBAHWEM pacnpeaeneHunii BXOAHbIM
BENMYMHaM MoJenein usmepeHuii, cobpatsl B Tabnuuy 10.

Tab6nuya 10 —TNOTHOCTU pacnpefeneHnst BEPOATHOCTEN AN BXOAHbIX BEMUYMH ANst MOAENen KOHLUEBLIX Mep ANNHbI
(36) n (37) Ha ocHoBe pocTynHoi MHopmaumu (9.5.2.1). (OcHoBHan UHOpMALIMS O NNOTHOCTSX pacnpeeneHns BeposT-
HocTel NnpuBeaeHa B Tabnuue 1)

S MAOTHOCTL pac- MapameTpel pacnpeaeneHua
npeaeneHus " | 5 | v | a b d

Ls t (1, 62) 50000623 HM | 25 HM 18
D t,(u, 62) 215 UM 6 HM 24
d t, (1, o?) 0 HM 4 um
dy t,(u, 62 0 HMm 7 um
g R(a, b) 9,510 °c1 | 13,5-10% "C1
8 N(u, 62) -0,1°C 0,2°C
A U(a, b) -0,5°C 0,5°C
dor CTrap(a, b, d) -1,0-108°C-1 | 1,0-106°C-1 | 0,1-10% °C"
80 CTrap(a, b, d) —0,050 °C 0,050 °C 0,025 °C

9.5.2.2 inuHa Lg stanoHa

9.5.2.2.1 NcxogHaa nudopmauus

B ceptucpumkare o kanubposke Ansa sTanoHa ykasaHa oueHka ero anuHel npu 20 °C Ls = 50,000623 mm
[ISO/IEC Guide 98-3:2008 (H.1.5)] u paclumpeHHas HeonpeaeneHHOCTb 3TON OLEeHKU U = 0,075 Mkm ana
KoadhhuumeHTa oxeara k = 3 [ISO/IEC Guide 98-3:2008 (H.1.3.1)]. B ceprucukare yKa3aH0 YTO YMCNO 3p-
heKTUBHBIX CTENEHE CBOﬁO}J,bI ANl CyMMapHOli CTaHAapTHOW HEQNPEIENEHHOCTH, HA OCHOBE KOTOPO# Bbina
nonyyeHa ynomsHyTas pacluMpPEHHasi HEOMPEAENEHHOCTb, V glu(Lg)] = 18 [ISO/IEC Guide 98-3:2008 (H.1.6)].

9.5.2.2.2 Buibop pacnpeaeneHusn

Bennunne Lg Gbino npunncaHo maclurabupoBaHHOe CMeLLIEHHOE t-pacnpeaeneHue (i, 62) (cMm. 6.4.9.7)
CO 3HaYEeHUAMU NapameTpoB

<

1 = 50000623 HM, G = L = 75 25um,v=18.
kp 3

9.5.2.3 CpeaHsa pasHocTb ANvH D

9.5.2.3.1 McxoaHast nHgyopmauus

BreibopoyHoe cpeaHee D no Nt HABnoAeHUsIM pa3HOCTU ANUH KanubpyeMoi KOHLIEBOW MepPbl ASNNUHBI
1 aTanoHa coctaensier 215 Hm [ISO/IEC Guide 98-3:2008 (H.1.5)]. O6beanHeHHOE CTaHAAPTHOE OTKNOHEHUe,
XapakTepusyloLlee pasHocTb L u Lg, onpeaeneHo no 25 He3aBUCUMbIM HabMIOAEHNAM PasHOCTH ANUH ABYX
3TanOHHbLIX KOHLEBLIX Mep AnuHbl U cocTasnseT 13 M [ISO/IEC Guide 98-3:2008 (H.1.3.2)].

9.5.2.3.2 Bbibop pacnpeaeneHus

BenunuuHe D Gbino npunucaHo maclutabupoBaHHoe CMeLLeHHoe t-pacnpeaenenne ¢ (U, 02) (cm. 6.4.9.2
n 6.4.9.6) Co 3Ha4YeHUsIMK napameTpoB

p=215Hm, c= =6 HM, v =24,

&3

9.5.2.4 CniyvaiiHoe BnusHue d; kKomnaparopa

9.5.2.4.1 VicxoaHast nHdopMaLus

CornacHo ceptucukary o kanuBpoBKke KOMNapaTopa, UCNoNb3yemoro Ana cpaBHeHus L u Lg, Heonpe-
[eNeHHOCTb, CBA3aHHAs CO CryYyanHbIMU 3EKTaMU N OLEHEHHAA MO LIECTU HE3aBUCUMbIM HABMIOAEHUAM,
cocrasnset 0,01 Mkm AnsA BepoATHOCTU oxBaTa 95 % [ISO/IEC Guide 98-3:2008 (H.1.3.2)].

9.5.2.4.2 Bbibop pacnpeaeneHus

Benuuune d; Geino npunucaHo macwrauposaHHoe cMeLLgHHoe f-pacnpegenenue £, (U, 0?) (cm. 6.4.9.7)
CO 3HaYeHMsIMKU NapameTpoB
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3HaueHue K; g5 nonyyeHo no GUM (Tabmuua G.2) ana v = 5 crenenei csoboasl u p = 0,95.

9.5.2.5 Cuctemarmyeckoe BnmsH1e d, komnaparopa

9.5.2.5.1 NcxoaHas uHdpopmauma

B ceprudukare ykasaHa HeonpeaerneHHOCTb Komnaparopa, CBA3aHHas co cucteMatnyeckumu adpdek-
Tamn. OHa coctasuna 0,02 MKM «Ha ypoBHe Tpex curmay [ISO/IEC Guide 98-3:2008 (H.1.3.2)]. Bo3amoxHyto
HETOYHOCTb B 3asBIEHHOM 3HAYEHWUWN HEONPEAENEHHOCTU MOXHO NPUHATL paBHOW 25 %, U, TakuM 06pa3omM,
4mncno aPEKTMBHLIX CTENEHEN CBOGOALI COCTABUT Vg[t(d,)] = 8 [ISO/IEC Guide 98-3:2008 (H.1.6)].

9.5.2.5.2 BbiGop pacnpeaeneHus

BenuuuHe d, 6b1no npunncaHo maclutTabuposaHHoe cmeLleHHoe t-pacnpeaenenue £, (1L, 62 (cM. 6.4.9.7)
CO 3Ha4YeHUAMU NapamMeTpoB

P =0 HMm, G:ﬁ=2—0=7HM,V=8.

kp 3

9.5.2.6 KoappnumueHT TemnepaTypHOro pacLUMpeHns og

9.5.2.6.1 UcxoaHasa nudopmauums

OueHka koahduUmMeHTa TeMnepaTypHOro pacluMpeHus aTarnoHa ykasaHa B Buae &s =11,5-10% °c-1
C BO3MOXHBIMM 3HAYEHUSMU 3TOI BENMUUMHBI B MHTepBane  2-10 °C-1 n pasHomepHbIM pacnpenenexnem
[ISO/IEC Guide 98-3:2008 (H.1.3.3)].

9.5.2.6.2 Buibop pacnpeaeneHusa

Benuunne a.g ObIno npunucaHo paBHoMepHoe pacnpeaenexue R(a, b) (cm. 6.4.2) ¢ rpanmuamm

a=9510%°c-1, p=13,5-10-6 °Cc-1.

MpnmeyaHne — M3-3a oTcyTCTBUA MHGOPMaLUKU O JOCTOBEPHOCTM rpaHuL pacnpeaeneHns BelbpaHo paBHO-
MepHoe pacnpefeneHme ¢ TOHHO M3BECTHLIMU rpaHuLaMu. MHdopmMayua o rpaHuuax pacnpeaenesns mormna bbiTes ony-
LLieHa B onucaHuu npumepa, paccMotpeHHom B GUM, no Toi npu4nHe, 4To COOTBETCTBYIOWUIA JaHHON BXOAHOW BEMUYUHE
KOSt DULIMEHT YyBCTBUTENBHOCTU ObIN NPUHAT paBHLIM HyNIo, W, TakuM 06pa3oM, AaHHas BeNUYMHA He MOrna okasaTb
BMUSIHWSA Ha pe3ynkTaT oLeHnBaHua HeonpegeneHHocT no GUM ¢ y4eToM TOMbKO YrIEHOB pasnoXeHusi NepBoro nopsiaka.

9.5.2.7 CpegHee OTKNOHEHUE TeMnepaTypbl 6,

9.5.2.7.1 UcxogHas uHdopmaumsn

Temnepatypa u3MepuTEnbHOrO CTona ykasaHa pasHoi (19,9 + 0,5) °C. YkasaHO Takke, YTo OLieHKa
CpeaHero OTKIOHEHUA TeMneparypbl 6y = — 0,1 °C nMeeT HeonpeaeneHHOCTb, CBA3aHHYI0 C HeomnpeaerneH-
HOCTbIO CpefHeil Temneparypbl U3mepuTensHoro crona, u(@,) = 0,2 °C [ISO/IEC Guide 98-3:2008 (H.1.3.4)].

9.5.2.7.2 Boibop pacnpeaeneHus

BernuunHe 6, Gbino npunucaHo HopmanesHoe pacnpeaenexue N(u, 62) (cM. 6.4.7) €O 3HaUEHUsIMK Napa-
MeTpOB

p=-01°C,6=-0,1°C.

MpuMeyaHue —HopmaneHoe pacnpeseneHune BbibpaHo n3-3a OTCYTCTBUSA MHPOPMALIMN 06 UCTOUHUKE OLIEHKM
HeonpeaeneHHOCTH Ana Og (CM. Takxe npuMedanue K 9.5.2.6.2).

9.5.2.8 BnusiHue umknuyeckux konebaHun tTemneparypbl A

9.5.2.8.1 NcxoaHasa uHgopmauua

Temnepatypa usamepuTenbHOro CTona ykasaHa pasHon (19,9 £ 0,5) °C. YkasaHo Takke, YTo MakCumarnb-
Hblii caBur Temnepatypbl A = 0,5 °C npeacrasnsiet co60oi amnnuTyay noYTH rapMOHUYECKUX U3MEHEHUIA TEM-
nepaTtypbl B M30MMPOBAHHON TEPMOAUHAMMUYECKOW cucteme. FapmoHnuyeckue konebaHua Temneparypbl BO
BPEMEHU COOTBETCTBYIOT U-06pasHOMY (apKCMHYCHOMY) pacnpeaeneHuto 3HavyeHun temneparypbl [ISO/IEC
Guide 98-3:2008 (H.1.3.4)].

9.5.2.8.2 BbiGop pacnpeaeneHus

BennunHe A 6bin0 npunucado U-o6pasHoe pacnpegenerue U(a, b) (cm. 6.4.6) ¢ rpaHnmyamm

a=-05°C,b=0,5°C.
MpumMedaHue — M3-3a oTCyTCTBUS MHEOPMALMK O AOCTOBEPHOCTY rpaHuL BeIGpaHo U-o6pasHoe pacnpe-

JeneHne ¢ TOYHO U3BECTHBEIMW rpaHulamu. Takas uHdopMaymsa morma 6bite B GUM onylieHa no Toi e NpuduHe, YTo
ykasaHa B npumedanun K 9.5.2.6.2.
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9.5.2.9 Pa3HOCTb K03h(ULIMEHTOB pacLLMpeHus da

9.5.2.9.1 Ucxoanas nHpopmaumua

OLEHKM rpaHuL, U3MEHYMBOCTH 8a COCTaBNAIOT  1-10 °C-1 ¢ paBHOI BEPOATHOCTBLIO NPUHATUA BENNUK-
Hol da n6oro 3HavYeHun BHYTpU 3Tux rpanuy [ISO/IEC Guide 98-3:2008 (H.1.3.5)]. BO3MOXHYIO HETOYHOCTb
B 3aABMEHHOM 3HA4YeHUM rpaHuy, npuHumalot 3a 10 %, yto aaer veﬁ[u(Sa)] = 50 [ISO/IEC Guide 98-3:2008
(H.1.6)].

9.5.2.9.2 Buibop pacnpeaeneHusn

BenuunHe 8a npunucaHo paBHOMEpPHOE pacnpefernieHne C HETOYHO 3aaHHbIMM rpaHuuamm (cMm. 6.4.3)
C napaMeTpamMu pacnpeaeneHus

a=-1,0110%°c1, b=1,010%°C1, d=0,1-10"6 °C-".

OcHoBO# Ans Bbibopa 3Ha4YeHusa napamerpa d nocnyXuna uHopMmaums 0 BOSMOXHON HETOMHOCTK rpa-
HuL, pacnpeaenenuns B 10 %.

9.5.2.10 PasHocTb Temneparyp 80

9.5.2.10.1 UcxogHasa nHgopmaums

3TanoH n kanubpyeMas KOHUeBas Mepa B CPEAHEM UMEIOT OOHY M Ty Xe TeMnepaTypy, OAHaKko pas-
HOCTb UX TEMNEpPATYP 30 MOXET C OANHAKOBOI BEPOATHOCTLIO Nexarb B Nobon Touke uHtepsana ot — 0,05 °C
80 0,05 °C [ISO/IEC Guide 98-3:2008 (H.1.3.6)]. BO3MOXHYIO HETOMHOCTb 9TOM PA3HOCTU oueHuBatoT B 50 %,
uTO faeT v {u(86)] = 2 [ISO/IEC Guide 98-3:2008 (H.1.6)].

9.5.2.10.2 BeiGop pacnpeneneHus

BenuunHe 86 npunucaHo paBHOMEpPHOE pacnpeaerneHne ¢ HETOYHO 3aAaaHHbIMK rpaHuuamu (M. 6.4.3)
C napameTpamMu pacnpeaeneHus

a=-0,050"°C, b=0,050 °C, d=0,025 °C.

OcHoBOW AnA BbIOOPa 3HaYeHus napamMetpa d nocnyxmna uHpopmaums 0 BOSMOXHON HETOYHOCTM rpa-
Huu, pacnipeaenenus B 50 %.

9.5.3 TpaHcchopMmupoBaHue pacnpeneneHun U NonyyeHue pesysLraToB

9.5.3.1 Cnocob oueHMBaHUA HeonpeaeneHHocTu no GUM

MpumeHeHune cnocoba oueHnMBaHus HeonpeaeneHHocTu no GUM oCHOBaHO Ha:

- UCMNOMb30BaHMM YNEHOB NEPBOrO NOPAAKA B annpokcumaummn yHkuun namepenus [opmyna (36) unm
(37)] pagom Tennopa;

- BbIYUCNEHUN HEOMpPEeaeneHHOCTM Ha OCHOBE 3akOHa TPaHCOPMUPOBAHUS HeonpeaeneHHOCTEN
C ucnonb3oeaHneMm opmynel Yanua-Catrepryanta Ans oueHKkU uucna 3peKkTUBHbIX cTeneHein ceobozbl
(C OKpyrneHnem B CTOPOHY YMEHbLLEHUS);

- UCMOMb30BAHUW ANSA BbIXOAHON BENUYMHBI MAcLLITaOMPOBAHHOTO CMELLIEHHOTO f-pacnpeaeneHust C Ync-
nom creneHel ceob0oAbl, NoNyYeHHBIM No hopmyne Yanua-Carrepryaiira.

9.5.3.2 Metog MoHTe-Kapno

MpumeHenue metoga MoHTe-Kapno Bknioyaet B cebsi:

- hopMupoBaHne BLIGOPOK U3 paBHOMEPHOTO pacnpeaeneHus (cM. 6.4.2.4 n C.3.3), HopManbHOro pac-
npenenexnus (cMm. 6.4.7.4 n pasgen C.4), f-pacnpeaenenus (cm. 6.4.9.5 n C.6), U-o6pasHoro pacnpeaeneHus
(cm. 6.4.6.4) n paBHOMEPHOrO pacnpeaeneHns ¢ HETOMHO 3aJaHHbIMK rpaHulamMm (cM. 6.4.3.4);

- UCnonb3oBaHWe aganTuBHONW npoueaypel MeToaga MoHTe-Kapno (cM. 7.9) ¢ NOrpeLlHoCTbIO BbIMUCHE-
Hus (8 = 0,5), COOTBETCTBYIOLLEN YnCny Ngig = 2 3Havawmx uudp B NpeACTaBneEHUN CTaHAApTHON Heonpeae-
NEHHOCTH.

9.5.4 Pesynbrarbl

9.5.4.1 B tabnuue 11 npuBeaeHbl pe3ynbratbl, NONyYEHHbIE A MOAENU, ONUCaHHOW dopmynol (37), ¢
“cnonb3oBaHuem nHdopmaLuun, npuseaeHHon B Tabnuue 10. Ha pucyHke 17 nokasaHbl NNOTHOCTU pacnpese-
NeHus BEPOATHOCTEN AnA 3L, Nnony4YeHHble Ha OCHOBE NPUMEHEHNS crocoba OLeHUBaHUS HEONPeAENeHHOCTH
no GUM (cnnowuHas kpusasi) n metoga Monte-Kapno (ructorpamma). PacnpegeneHue, nony4eHHOE OLEHU-
BaHWeM HeonpeaeneHHocTn no GUM, npeacrasnser cobon t-pacnpeaeneHme ¢ v = 16 creneHamu csoboasbi.
MpaHuLpbl HauMeHbLLUX 99 %-HbIX UHTEpBanoB oxeata Ans 8L Ans ABYX METOAO0B OLIEHMBAHMS MOKa3aHbl B
BWAE BEPTUKANbHbLIX NMMHUA U BU3yarnbHO HEPA3NUYUMBI.

9.5.4.2 B aganTtuBHoii npoueaype Metoga MonTe-Kapno 6bin0 BbinonHeHo 1,26:-10% nenbiranuin. Boinu
NPOBeAEHbI TAKXKE BbIYUCIEHUS ANS BEPOSATHOCTM oxBaTa 95 %, npu KoTopbix 6b1o caenaHo 0,53:10° wc-
NbITAHUWN.
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Ta6nuuya 11— Pesynsrathl, Nofy4eHHbIe ANA MOAenM, onucsisaemMoit (popMynoit (37), ¢ ucnonsaosaHueM HdoOpMa-
Uuw, npusefeHHoi B Tabnuue 10

MeToa {S\L HM u({S\L), HM HaumeHbLumit 99 %-Helli UHTepBan oxsaTa Ana 8L, HM
GUM 838 32 [746, 931]
MoHTte-Kapno 838 36 [745, 932]

9.5.4.3 Pesynkrathbl, MONy4YeHHbIE ANA HENMHEnHON moaenu [chopmyna (36)], naeHTYHbI pesynbTatam
Tabnuubl 11 ANa 3aaaHHOrO YMcna sHavaLmx uudp.

95448B NOMyYeHHbIX pe3ynbrarax CyLUeCTBYIOT yMEPEHHbIe Pasnuyus. B cnyyae npumeHeHus metoaa
MonTte-Kapno u(’6L) Ha 4 HM OonbLue, YeM NpPU UCNONb30BAHUM CNOCODA OLIEHUBAHUA HEONPEAENEHHOCTH N0
GUM, a annHa 99 %-Horo nitepeana oxsara ans L 6onblie Ha 1 HM. OTu pesynbTaThl paBHO CNPaBeANmBbI
Kak Ans HENWHEAHOW, TaK 1 AN annpoKCUMUPOBAHHON MoAeneil. Baxbl N 3TU pasnuuna, 3aBUCUT OT TOrO,
Kakum 06pa3om npeanonaraeTcsi UCNOMNbL30BaTb NONYYEHHbIE PE3yNLTaThl.

Y

0,012

0,010

0,008 —

0,006 —

0,004 —

0,002 —

0,000 1 “I I 1 I
650 700 750 800 850 900 950 1000 X

X — OTKMOHeHMWe AMNHBI KanuBPYeMoil KOHLEBO Mepkl ANWHLI OT HOMUHaa, HM, Y — NOTHOCTL pacnpeaeneHns BeposTHoCTel, HM'!

PucyHok 17 — PacnpepeneHue 8L, nony4eHHoe cnocobom oueHnBaHUS HeonpeaeneHHocTn no GUM (konokonoobpas-
Has KpuBas) 1 MeTofoM MoHTe-Kapno (ructorpamma) gns Mogenu no gopmyne (37) ¢ AgaHHbIMU Tabnuusl 10
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MpunoxeHue A
(cnpaBouHoe)

McTopuyeckana cnpaska

A.1 GUM npegcTasnset coboi [OoKYMEHT, 0XBaTbIBatOLLMIA MHOTME BOMPOCH!, B TOW UMW UHOW CTENeHW CBA3aHHbIe
C OLEeHKOW HeonpefeneHHoCcTU. HecMoTpsa Ha TO YTO B HEM OTCYTCTBYIOT sIBHble CChINIkUM Ha MeTog MoHTe-Kapno, uc-
nonb3oBaHWe aToro MeToAa W3HavanbHo npegnonaranock npu paspaboTke GUM. Mpoekt GUM (nepsoe usgaHwe) ot
utoHs 1992 1, BeinyLeHHbI ISO/TAG 4/WG 3, KoHcTaTupyeT [G.1.5]:

«Ecnu 3aBucuMocTs MeXAY Y ¥ BXOAHLIMU BEMUYMHAMUN HEMUHERHa WNK ecni N3BECTHbIE 3Ha4YeHUs NapaMeTpoB
BEPOATHOCTHLIX XapaKTepPUCTUK X; (MaTemMaTN4ecKoro oXuaaHus, 4UCcnepcu, MOMEHTOB Gonee BbICOKOro nopsaka) camu
ABNAOTCA OLEHKaMK, XapaKTepusyoLwmMMncs COOTBETCTBYIOLMMIN pacnpegeneHusiMu, a NpejcTaBneHne 3aBUCMMOCTH B
BuAe psfa Teiinopa ¢ YneHamu nNepBoro Nopsaka He ABNSAETCA JONYCTUMbIM NPUONXeHneMm, Torga pacnpegeneqve Ans
Y He MOXeT BbITb BbIpaXXeHO B BUie CBEpTKU. B STOM cnyyae, kak npasuno, HeoBxoaMMO MCMoSb3oBaTkL Gonee CNoXHbIe
BbIYUCNEHUSA C NPUMEHEHNEM YNCIEHHOro MeToda (Takoro, kak metos MoHTe-Kapno)».

A.2 B ony6nukoBaHHol Bepcun GUM 3TOT nogpasgen Gbin 3aMeHeH Ha crieyoLwuid:

«Ecnu dyHKyMoHaneHasa 3aBuCcMMOCTb MeXAY Y ¥ BXOAHBEIMU BEMTMYMHAMMN HeMUHelHa 1 npefcTaBlieHne 3Toi 3a-
BUCMMOCTU pSAOM Telnopa NepBoro nopsigka He SBNAETCA AONyCTUMBIM npubnuxeHuem (cm. 5.1.2 n 5.1.5), Torga pac-
npeaeneHne Y He MOXeT BbITb MoMNy4YeHo Yepes CBEPTKY pacnpeeneHnit BXOAHbIX BENUYMH. B Takux cnydasx Heobxoau-
MO UCMONbL30BaThk [pyrie aHanuTU4eckue Unm YUCreHHbIe METOALI pacyeTay.

A.3 B HacTosleM cTaHfapTe BHeCEHHas (hOpMYNUPOBKa «APyrue aHanMTu4eckne Unm YMcrneHHsle METOAbI» pac-
cMaTpuBaeTcs Kak BO3MOXHOCTb MCMONb30BaThL BCe NoAXoAsLMe METOAb! OLieHMBaHUA HeonpeeneHHOCTU B AONONHEHNe
K ycTaHoBneHHoMmy B camoM GUM. 3To cornacyeTes ¢ nosuyneinn HaymoHaneHoro MIHCTUTYTa cTaHAApTOB U TEXHONOMMIA
CLLUA (HUCT) [50]:

«[6.6] Mo3numa HACT npegycmaTpuBaeT cnegyoLlme UCKIIOYeHUA U3 YNOMSHYTOro npasuna (cM. npunoxeHue C):

«O4eBungHO, YTO NtoGO 060CHOBaHHEIW CTATUCTUYECKUI A METOA, NPUMEHEHNE KOTOPOro TEXHUYECKU onpaBaaHo B
CYLLIECTBYIOLLMX YCMOBUSAX, MOXET ObITh NCMOMb30BaH AN onpefileneHns sKkeuBaneHTa u;, u, unu U. Kpome Toro, mexay-
HapofHble, HauWoHarbHbIE UM JOroBOPHLIe cornalueHns, B koTopbix HACT npuHumaeT yyqacTue, MoryT notpe6oBaTb OT-
CTynneHus ot obwmx npasun HACT. B o6oux cry4asx Bce BbINOMHEHHbIE JeACTBUA NO OLEHUBaAHNIO HEONPEAENEHHOCTH
n nx o6ocHoBaHWe fOMKHbI BbITb AOKYMEHTUPOBaHbI».
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MpunoxeHue B
(cnpaBouHoe)

KoadhuumeHTbl YyBCTBUTENTBHOCTU U OHOMKET HeONpeaenieHHOCTH

B.1 Hu cam 3akoH TpaHcdopMUPOBaHWUA pacnpefeneHuii, H1 ero peanusauus ¢ ucrnons3osaHnem metoga MoHTe-
Kapno He npegnonaratoT Nofy4YeHns sHadeHuin koadduumeHToB YyBcTBUTenbHocTH [ISO/IEC Guide 98-3:2008 (5.1.3)).
OpHako, 3admKeupoBaB BCe BXOAHbIE BEMUYUHLI, KPOME OfHOW, B TOMKE WX Haunyyllei OLeHKN, MOXHO UCMonb3oBaTb
mMeTog MoHTe-Kapno Ans nonyyeHWs MNOTHOCTU pacrnpefeneHus BeposTHOCTEN ANA BbIXOAHOW Bernu4uMHbl MoAenun ¢
e[ VHCTBEHHOW BXOAHOW BESIMYUHON B Ka4yecTBe He3aBUCUMOW nepeMeHHoi [8]. OTHoLeHne cTaHhapTHOro OTKIOHEHUA
3Ha4eHW Ha Bbixode Mogenu (cM. 7.6) K cTaHaapTHON HeonpeaeneHHOCTU ANA Haumy4dllen OLEHKN BXOAHON BENUUYUHbI
MOXET BbITb MPUHATO 3a KO PULMEHT HYBCTBUTENBHOCTU. OTO OTHOLLEHWE COOTBETCTBYET TOMY, KOTOpoe Bbino 66l nony-
YeHO NpU UCNoNb3OBaHUW NpeacTaBneHUs PYHKLUMKU n3MepeHns psgom Teidnopa ¢ YneHaMm pasnoxeHus BceX BbICLINX
nopsgkoB. [JaHHbI Nogxod MOXHO paccMmaTpuBaTh Kak 0600LLeHue NpubnuKeHHon popMyrbl ¢ YaCcTHLIMU NPOU3BOAHBI-
mu B GUM [ISO/IEC Guide 98-3:2008 (npumevaHue 2 k 5.1.3)]. B obLem cnyvae v koadhdULUEeHTEl HyBCTBUTENBHOCTH,
W BKNagbl KaXaow BXOAHOW BENUYMHBEI B HEOMpeaerleHHOCTb OLEHKN BLIXOAHOW BENUYMHEI ByayT oTnnYaThes oT TeX, YTO
nony4eHsl no GUM.

B.2 B npakTnke MHOMMX U3MepeHU MPUHATO yKasbiBaTb MepedeHb COCTaBMARLMUX HeomnpefdeneHHOCTU Uufy) =
= |c,-|u(x,-), i=1, .., N roe c;i— i~ KOSt ULMEHT YYBCTBUTENBHOCTY, a U(X;) — CTaHAapTHas HeonpeaeneHHoCTb, CooT-
BETCTBYHOLL|AsA OLieHKe X; /-1 BXO[|HOW BeNUYMHbI, BHOCALLEH BKNaj B uU(y). OObIMHO Takoi nepedeHb NpeAcTaBnaioT B BUae
Tabnuupbl, HaseiBaeMol 6roAXKETOM HeonpeaeneHHocTH. Ee cocTaBneHne MoXeT BbITb MONe3Ho ANA ngeHTuduKaLmm Yne-
HOB, BHOCSLLMX JOMUHUPYIOLLWUI BKTa B HeornpegeneHHoCTb U(y) OLeHKU BbIXogHOW BenuynuHbl. OgHako B cnydasx, koraa
BMEeCTO TpaHCcOpMMpoBaHUs HeonpeaeneHHocTel 6onee 060cHOBaHHO UCMOMb30BaTh TpaHChOpMUpOBaHUe pacnpeae-
NeHui, BrofXeT HeonpeaeneHHOCTY CrieAyeT paccMaTpuBaTh Kak HEKOTOPbI BCnoMoraTefnibHbI UHCTPYMEHT.
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MpunoxeHue C
(cnpaBouHoe)
dopmupoBaHue BLIGOPOK U3 pacnpeaeneHuil BeposiTHocTeil

C.1 O6wue nonoxeHus

C.1.1 B HacToslLLeM NpUNoXeHUN nNpueefeHbl pekoMeHaunm no opM1MpoBaHnto BbIGOPKN B COOTBETCTBUM C 3a-
[laHHOW oyHKLMel pacnpegeneHuns BeposTHocTel. dopmupoBaHmue Takolh BeIGOpKK NpeacTaBnseT coboit knoveBoi Mo-
MEHT Npu TpaHcPOPMUPOBaHWUM pacnpeaerneHuii ¢ ucnons3osaHnem metoga MoHTe-Kapno. B ka4ecTBe UCTOMHUKOB UH-
chopMaLMu MOXHO Ucnonb3oBaThk [37] (COOpHUK Tabnuy MaTemaTudeckux dyHKUMIA) 1 [38] (BubnnoTeka COOTBETCTBYHOLLMX
nporpamm).

C.1.2 leHepaTop nNceBgocnydaiHbIx YMcen Ans noboro pacnpegeneHuns, B TOM YUcne, NS PacCMOTPEHHbIX B 6.4
(cM. Tabnmuy 1), MOXeT TeopeTuiecku ObiTb NMONYy4YeH Ha OCHOBE 3aAaHHOW OYHKLMW pacrnpeAeneHuns u reHepaTtopa Bbl-
Bopku Ans paBHoMepHoro pacnpegenenus (cM. C.2). MeHepaTop AnA paBHOMEPHOro pacnpedeneHus paccmaTpuBaeTca
B C.3.3. [Ins HEKOTOpLIX pacnpeaeneHunii, Takux Kak HopmanbHoe pacnpegeneHue unu t-pacnpegenenve, 6onee acdek-
TUBHEIM ByeT cnonb3oBaHue reHepaTopoBs, creluarnbHo paspaboTaHHbIX UMEHHO ANA STUX pacnpeaeneHuii (Hanpumep,
paccmaTpuBaeMblx B HacTosieM npunoxeruu). ObLmne pekoMeHaauun no hopM1MpoBaHuio BeIGOPKN B COOTBETCTBUN C
3aflaHHbIM 3aKOHOM pacnpegeneHus npueegeHsl B 6.4.

MpuMeyaHNne — HacTOAWMI cTaHAapT He OrpaHNYMBaET BOSMOXHOCTM UCMOML30BaHNUS reHepaTopos, oT-
NWYHBIX OT OMUCAHHBLIX B AA@HHOM NpUnoxXeHuu. O4HaKo nepes UX UCrons30BaHNeM HeobxoauMo YBEeANTLCA B TOM, UTO
reHepupyembie UMM MOCrefoBaTenbHOCT 06MafalT JOCTATOYHO XOPOLUMMI CTAaTUCTUYeCKUMMU cBoicTBaMK. CpeacTea
TecTUpOBaHUA reHepaTopa ncesgocyYanHbIX Yncen 4Ns paBHOMEPHOro pacnpegeneHns ykasaHsl B C.3.2.

C.2 Pacnpegenenus obwero Buaa

BeiGopka gna nwoboi cTporo BospacTatoleit ofHOMEPHO! HenpepbIBHON (yHKLMK pacrnipepeneHnn Gy(&) moxeT
6bITb NONyYeHa NocpeacTBOM BLIGOPKM U3 paBHOMEPHOrO pacrnpeaeneHus. Ansa aToro:

a) BbIGUpaloT crny4aiiHoe Yncno p U3 pasHomepHoro pacnpegenenuns R(0, 1);

b) onpenenstot &, yaoeneTsopsiollee yenosuio Gy(&) = p.

MpuMmedaHue 1— Tpebyemas Ha sTane b) obpaTHas dyHKUMS & = GX‘1(p) MOXeT ObITb HalljeHa aHanuTu4e-
CKM UNW onpefeneHa YUCNEeHHbIMU MeToLamm.

TMpumep — BxodHoli eenuyuHe X npunucaHo KCNoHeHYuansHoe pacnpedefnieHue ¢ MameMamu4ecKum
oxudaHuem x > 0, onpedensiemoe NIOMHOCMbI0 pacrnpedeneHus eeposmHocmell g,(E) = exp(-E/x)/x e obnacmu
E=0ug,f€) =0e obnacmut <0 (cm. 6.4.10). [TonyyeHHas1 uHMe2pupoOeaHUEM MIOMHocmu pacrpedesieHus ee-
posmHocmeli yHKyus pacrnipedenerus umeem eud Gy(E) = 1 — exp(-&/x) e obnacmu § = 0 u G,(&) = 0 e o6nacmu
& < 0. AHanumudyeckoe peuweHue daem & = — x In(1 — p). dmom pe3ynmmam moxem ObimMb HECKOJILKO YIPOUEH.
TMockonbKy Ons cnyyaliHoli nepemeHHol Q, nodyuHsilowelicss pagHoMepHomy pacnpedeneHuio R(0, 1), cnyyalii-
Hasl nepemerHas (1 — Q) maike 6ydem MOGYUHAMBLCSH PaBHOMEPHOMY pacrnpedesfieHUio, Mo MOXXHO 3arucamb
obpamHyio ¢pyHKUuto 6 eude & =-xInp.

MpumeyaHue 2— YucrneHHo 3HadYeHne & oBbIMHO ONpefensiloT Kak TOYKY NnepecedeHuss ¢ HyneM yHKUMN
Gy(&) — p. [ins onpeneneHus & MoXeT 6bITb MCMOMNb30BaH anropuTM Moucka OTpeska, Ha KOHLIax KoToporo (byHKLMSA umeeT
pa3sHble 3HaKW, TakoW, HanpuMep, Kak MeTod AeneHns oTpe3ka nornoram unu, Yto 6onee apdekTUBHO, KOMBUHALMK NK-
HEeNHON MHTepnonALUM 1 MeToga AeneHus oTpeska nononam [11].

MpumeyaHune 3—lpu Ucnonb3oBaHUU reHepaTopa cryyvaiiHbIX YMcen U3 paBHOMEPHOro pacrpeaeneHus ans
rnoslydeHns BelGOpKU NceBAOCyYaiHbIX YACEN U3 APYroro pacrpeAerneHnst criefyet NOMHUTb, YTO BbiNafleHne 3Ha4YeHus
p =0 unu p =1 MOXeT npuBecTy k cboto reHepaTopa. [pUMepoM MOXET CNY>KUTb 3KCMOHEHLMarbHoe pacrpegeneHue (CM.
6.4.10). Ero nnoTHocTb pacnpegenerus [cpopmyna (9)] Ans ykazaHHbLIX 3Ha4eHW p He onpefeneHa. [eHepaTop, onucaH-
Helli B C.3.3, owmbok nogobHoro poaa He faeT.

C.3 PaBHOMepHOe pacnpeneneHue

C.3.1 Obwme nonoxeHus

C.3.1.1 leHepaTop ANA paBHOMEPHOro pacnpeierneHns SBMAETCA OCHOBOMN AN NONyYeHUs nceBAocyyaiHbIX Yu-
cen n3 ntoboro pacnpegenexus (cm. pasgensl C.2, C.4 u C.6) npu Hanu4MmM COOTBETCTBYHOLLIENO anroputMa Ui popmyrebl.
Mpu 3TOM Ka4ecTBO Mony4aeMoii BeIGOPKU U3 NMPOU3BOMBHOMO pacrnpefeneHnss 3aBUCUT OT KayecTBa paboThl reHepaTopa
NS paBHOMEPHOro pacnpefeneHns u CBONCTB UCMOMb3yeMoro anroputMa npeobpasoBaHus. Takum obpa3oMm, TONbKO
reHepaTop, cnocobHbIA BOCNPOU3BOAMTL BLIGOPKY M3 paBHOMEPHOIO pacnpefeneHnst ¢ XOpoLUMMU CBOWCTBAMMW BMECTe C
XOPOLUMM anropuTMoMm, obecne4unBaeT reHepupoBaHue NceBgocnyvaiHbIX YMCer, XOPOLLO COMacyoLWmMxXcs ¢ 3ajaHHbIM
pacnpegeneHuem.

C.3.1.2 OTctoga BbITEKaeT BaXHOCTb TECTUPOBaHUA reHepaTopa NceBAocyvaiiHbIX Yucen AN paBHOMEPHOro pac-
npeaenenus [31]. Ecnu none3oBaTenb He yBepeH B KadyecTBe paboTel reHepaTopa, TO ero He criefyeT UCMonb3oBaTh A0
TeX Nop, Noka COOTBETCTBYIOLLEe TeCcTupoBaHue He ByaeT npoBeeHO. B NpoTMBHOM criydae He UCKITHOYEHO MonyYeHne

57



rOCT 34100.3.1—2017

OLNBOYHBIX pe3ynksTaToB. PekoMeHAyeTca UCMonb3oBaTk cpefcTBa TecTupoBaHus cornacHo [30]. B C.3.3 npuseneHa
npoLleaypa reHepmpoBaHUs NceBAOCHTYyYaiHBIX YMcen A1 paBHOMEPHOro pacrpeferieHns, KoTopas ycrnelwHo npoiuna
yKasaHHoe TeCTUpoBaHWe 1 NpocTa B NPUMEHEHNMN.

C.3.1.3 NapameTpbl NpoLesypbl reHeprpoBaHWs NCEBA0CITYHaliHbIX YMCEN, COOTBETCTBYOLLMX paBHOMEPHOMY pac-
npegenenunto R(0, 1), — BXOAHOWN, BEIXOAHON, a TakKe ABNSAOLMACA OQHOBPEMEHHO BXOAHBIM U BbIXOA4HbBIM, — onpefe-
neHbl B Tabnuue C.1.

MpumedaHue 1—Tlpu 3a4aHUN OFHOTO M TOMO Xe HaYanNbHOMo YACHa Pe3ynsTaToM MOXeT BbiTh reHepupo-
BaHWe OAHOI W TOM e NOCNeAoBaTeNsHOCTY CryYaliHbiX YMUcen. OTOT (hakT ABMAETCH BaXHbIM SM1EMEHTOM perpeccu-
OHHOrO TECTMPOBaHWS, UCMOMNB3YEMOrO LSSt ONpPEeAeneHnUsl COrNacoBaHHOCTY Pe3ynLTaToB, MOoMyYeHHbIX NPorpaMMHbIM
CPEeLCTBOM, C pesynsraTtaMi NPegbiayLLux BEpCHil.

MpumeyaHue 2— HekoTopble reHepaTopkl NCEBAOCMYHaMHBIX YACEN NPU KaxgoM oBpalleHni BbijatoT OfHO
cryyaiiHoe, a HeKoTopble — Nocnes0BaTebHOCTL 3HaYEHUI.

Tabnwuuya C.1—Tlpoueaypa reHepupoBaHua NceBfociyYaintbIX Yncen 4ns cTaHaapTHOro paBHOMEPHOro pacnpege-
neHua

BxogHoli napameTp

G — Y1Cro 3Ha4YEHWiA B reHepupyemoii nocnefoBaTenbHOCTH

BxoaHoli/BbixogHOM NapaMeTp

t— BeKTOp-CTOJ'I66Ll, SITEMEHTbBI KOTOPOro MOryT U3MeHATBCA B Xo4 € BbINONHEHUA npoueayphl. Monb3oBarento 06bIYHO
HeT HeoOXOAMMOCTM 3HaTb, KaK UBMEHSOTCH 3HAY€HMS 3TOro napamMeTpa, HO OH NOMOraeT KOHTPOIIMpOBaThk BbINONMHEHUE
npoueaypbl reHepnpoBaHnA cnyanlelx yucen. OTu napameTpbl MOryT ObITb peann3oBaHbl Kak rnofanbHble nepemMeHHble
1 He BXOAUTb ABHO B CbOpMaJ‘Ibele NnapamMeTpbl Npoueaypebl. OOWH NN HECKONBKO 3rNeMeHTOB tonpe,qenmoT HavanbHoe
YUCno, ncnonb3yemoe npu cnegyrolem obpallleHnu K npouenype

BbixogHou napametp

Z — BeKkTop-cTonGeL, g 3Ha4eHuiA, cocTaBnsAoLwux BeIGOpKy 13 R(0, 1)

C.3.1.4 MNceBgocny4aiiHoe 4ncno x BIGoOpku U3 R(a, b) onpeaenstotr npeobpasoBaHuem x = a + (b — a)z, rae z —
aneMeHT BelGopku u3 R(0, 1).

C.3.2 NMpoBepka KauecTBa criy4aiiHoN BbIGOPKU

C.3.2.1 Kaxgablil reHepatop nceBgocnyYanHbIX Yncen AOMKeH:

a) obnagaTb XOpOLUMMW CTAaTUCTUHECKUMIN CBOWCTBaMM,

b) npeaycmarpuBaTh BO3MOXKHOCTb peanunsauun Ha Niobom asbike NporpaMMUpoBaHus,

C) AaBaTb OAHW U Te e pe3ynbraThl ANSA OQHOO U TOro Xe HavanbHoro Yucna Ha noboM KoMMbioTepe.

YKenatenbHo TakKe, YTO6bI OH ObiN KOMNAKTHBIM, T. €. MPOCTEIM Npu peanusaunn. OfHUM U3 TakMX reHepaTopos,
6nmsko NpMbNMXaLMXCA K YA0BMETBOPEHNIO NepedncrieHHbIX TpeboBaHuiA, sBrsieTcs reHepaTtop BuxmanHa-Xunna [52,
53]. OH ucnonb3oBanca BO MHOMUX NPUNOXEHUAX, BKITloYas BblYMCeHUe HeonpegeneHHocTu. OfgHako AfiMHa ero Luukna
(KOMMUYECTBO reHepUpyeMbIX NCeBA0CHyYalHbLIX Yucen Ao X NosTopeHns) coctaenseT 231, uto ceroaHs cunTaetca ans
HEKOTOpLIX 3ajay HefocTaTouHbIM. Bbonee Toro, nNpu ero TeCTUPOBaHUN HE NO BCEM KPUTEPUSAM Obinu nomnyyeHsbl nomno-
XKuUTenbHble pe3ynbrathl [35]. HakoHel, 3aTOT reHepatop 6bin paspabotaH Ansa 16-pa3psgHbIX KOMMNbIOTEPOB, Torga Kak
cerofjHsl NMOBCEMECTHO UCMoNb3ytoTcs 32-paspsgHble U 64-paspagHble KOMMNbIOTEPHI.

MpumeyaHue—Tlepuog nocriefoBaTerlbHOCTU 3HAYEHUN, NOMNYHYEHHBIX C MOMOLLLIO FreHepaTopa NceBAocHy-
YaliHbIX YKcen, — 3TO KONMUYECTBO NOCNEAoBaTENbHLIX NCEBAOCNYHAiHLIX YUCEN [0 UX NMOBTOPEHUS.

C.3.2.2 InA KOMNMEKCHOW NPOBEPKA CTaTUCTUHMECKUX CBONCTB reHepaTop TECTUPYIOT NakeToM nporpamm TestUO1
[30]. 3TOT NporpamMMHbIit NpoAYKT BeCbMa AeTaniu3upoBaH W BKtoHMaeT B ceba 6onbLuoe KoNMYecTBO CTaTUCTUYECKUX Te-
CTOB, B TOM YMChe paclUMpeHHBbIid nakeT Kpal-TecTupoBaHus BigCrush. HekoToptle reHepatopbl, yCneLHo BuigepKasLume
3TO TECTUpPOBaHWE, NpMBEAEHEI B CMIUCKE, COCTaABMEHHOM BuxMaHHOoM u Xunnom [54]. B ux 4ncro BXOAUT U yCOBEpPLUEH-
CTBOBaHHbLIN reHepaTtop BuxmaHnHa-Xunna (cm. C.3.3), obnagatowuii cneayowmmi ceoifctsamm [54]:

a) ero NpocTo peanusoBaTb Ha N06OM A3bIKe NMPOrPaAMMUPOBAHUA, OH He 3aBUCMT OT MOOMTOBLIX onepalui, uc-
nonb3yeMblx B HEKOTOPLIX FreHeparTopax;

b) cTpyKTypa reHeparopa (konuyecTso WHGOpPMaLMKU, COXpPaHSEMOi reHepaTopoM MeXay 3anpocamu) HeBemnuka u
nerka B o6paLyeHun (cpaBHu ¢ napaMeTpom ¢ B Tabnuue C.1);

C) OH MO3BOSSAET MErko NOMYYMTb HECKOMbKO MOCnefoBaTenbHOCTEN, HEOOXOAUMBIX AN BbiCOKONapanmnenbHbIX
NPUNOXEHW, 4To, BEPOATHO, ByeT 0cOBEHHOCTLIO BEIMUCNEHUI HeonpeaeneHHocTH B byayLem;

d) cyllecTBytoT BapuaHThl reHepaTopa Ans 32-pa3pagHbiX U 64-pa3psgHbiX KOMMLIOTEPOB.

C.3.3 Npouenypa reHepmpoBaHuA BbIGOPKM NceBAOCNYyYalHbIX YUCEN U3 PAaBHOMEPHOIo pacnpegerneHus

C.3.3.1 Kak u ero npeaLLecTBEHHMK, Yry4LUeHHbIA reHepaTop BuxmaHHa-Xunna npeacraensaet cobon koM6uHaLuio
KOHIPY3HTHbLIX reHepaTopoB. HoBelii reHepaTop coveTaeT B cebe YeTbipe Takux reHeparopa, Tora Kak npeabiaylias Bep-
cus coveTana Tpu. HoBhiii reHepaTop uMeet nepuoa 2121, npuemnemelii Ans NoGoro BOIMOXHOTO NPUMEHEHN.
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C.3.3.2 B tabnuue C.2 npusegeHo onucaHWe yny4llueHHoro reHepatopa BuxmaHHa-Xunna gns nonyyeHus ncee-
AocryyaiiHbix Yncen us R(0, 1) ana 32-paspsgHoro KomrboTepa.

C.3.3.3 [Ina 64-pa3pagHbiX KOMNLIOTEPOB LWar a) BeluncneHus, Bkrtovas (i) u (i), B Tabnuue C.2 gonxeH ObiTh 3a-
MeHeH Bonee NpoCcTLIM LIArom:

«@)naj=1, ..., 4 BbluucnaoT ij= (aj x ij)moddj».

C.4 HopmanbHoe pacnpeneneHue

Mpouenypa, onucaHHas B Tabnuue C.3, obecne4nsaet BuIGOP criydalHbIX 3Ha4YeHWH U3 CTaHRAPTHOrO HopMasb-
Horo pacnpegeneHus N(O, 1) ¢ ucnone3osaHuem npeobpasoBaHus Bokca-Mionnepa [3]. CnyvaiiHoe 3Ha4YeHUe x U3 Hop-
ManbHoro pacnpegenequs N(i, 62) BEIMUCAIOT Mo hopMyne X = |1 + 0z, rAe Z — cryJaitHoe 3HaqeHne us N(O, 1).

C.5 MHOoromepHoe HopMaribHoe pacnpegeneHue

C.5.1 N3 Bcex MHOroMepHbIX pacnpefeneHnit HanbonblUWil HTepecC NpeAcTaBnseT CoOBMECTHOE HopMarbHOe pac-
npepenexdue N(i, V), rie B — BEKTOp MaTeMaTUYECcKoro oXXuaaHus pasmepHoctTu n x 1, a V — koBapvaLluoHHas Matpuua
pa3aMepHOCTU N X n.

C.5.2 3HayeHus cnyyaitHoi nepemeHHow n3 N(i, V) [45, 49] MmoryT ObITk norny4eHbl NyTEM UCTONL30BaHWUA NpoLe-
Aypbl, onucaHHol B Tabnuue C.4.

Tabnuya C.2 — YnyyweHHbId reHepaTop BuxmaHHa-Xunna agnsi nceBaocnyqainHbIX Yncen U3 paBHoOMepHOro pacrpe-
AeneHuns Ha uHtepsarne (0,1) ana 32-pa3pagHoro KomnblotTepa

BxogHol napamMerp

Het

BxoaHble/BbixoAHble NapaMeTpbl

igs Ip, I3, Iy — LENOYMCNIEHHbIE NapaMeTpbl, KOTopble TPebyloTcA B KayecTBe BXOAHBIX BEMIMHMUH U U3MEHSIOTCA B
npoLiecce BbINONHeHUs npoueaypbl. MNepea nepeeiM obpalleHweM K npoueaype UM NpucsauBaloT 3HadeHusa oT 1 go
2 147 483 647. Mexay obpalleHnsMN 3Ha4eHUs NapaMeTPOB OCTalOTCA HEU3MeHHbIMU. Monb3oBaTento 06bIMHO HET
HeobXoAMMOCTN 3HaTb, Kak M3MEHSIOTCA 3HAaYeHUA 3TUX MapaMeTpoB, UCMONb3yeMbIX B Npoueaype reHepupoBaHUs
ncesfocnyyYanHblx Yucen. [laHHble napameTpbl MOryT ObiTb peanu3aoBaHbl Kak rmobanbHble NepeMeHHble U He BXOAWUTL
SIBHO B (hopMarbHble NapameTpel NpoLeaypbl.

KoHcTaHTbI

a, b, ¢, d — yeTbipexMepHble BEKTOPbI C LIENOUUCTIEHHBIMI KOOPANHATAMU, T. €. @ = (a4, @, 83, @4)' U T.A., Takue, 4To:
a' = (11600, 47003, 23000, 33000),

bT = (185127, 45688, 93368, 65075),

¢’ = (10379, 10479, 19423, 8123),

d™ = 2147483123 x (1, 1, 1, 1) + (456, 420, 300, 0).

Mexay obpalleHVNsMN 3HaUYEHWUS KOHCTaHT OCTalTCA HEN3MEHHBIMU.

BbixogHoi napameTp

r — ncesgocnyyanHoe Yueno us R(0, 1).

Anroputm BbluncneHus

a)dnaj=1,.. 4
i) BelvucnsaioT /J =g x (ij modbj) - ;X [ij/dj],
ii) Ecrin /J < 0, To 3aMeHsitoT ij Ha ij+ d;
4
b) Buiuncnsior W = le/dj _
j=
¢) BeluuenaroT r=w — [w].

MpumevyaHune — [w] o3HavaeT Hanbonbluee Lienoe, He npesocxoasilee w. 3anuce /J modbj O3HaYaeT oCTaTokK
OT AeneHus /J Ha bj.
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Tabnunya C.3—eHepaTop ncesgocny4vaiiHbix Yncen bokca-Mionnepa

BxoaHoii napametp

Het

BbixoaHoM napameTp

Z4, Zo —ABa Crny4YaiHbIX 3Ha4YeHUA, NOMYYEHHbLIX HE3aBUCUMO U3 CTaHAapTHOIO HOPMaribHOro pacnpegeneHus

ANropuTM BblYUCTIEHUSA

a) HesaBUcUMO reHepuUpyIoT criyHaiiHble Ynucna ry u r, u3 R(0, 1);
b) z; = ,/—2Inr1 COS2Rrp n Zp = ‘/—Zlnq sin2nr; .

MpumeyaHue 1—Ecnu V— nonoxutensHo onpedeneHHas Matpuua (T. €. Bce ee cOBCTBEHHbIE 3HaYeHUA
CTPOro NMOJOXUTENbHbI), TO MHOXUTENb Xoneukoro R eanHcTBeHeH [23, cTpaHuua 204).

MpumeuyaHune 2— Ecnu V He aBNAETCA MOMNOXUTENbLHO onpefeneHHon MaTpuLen, To U3-3a BO3MOXHbIX
oLLUMBOK OKPYITIEHMS UMK JpyruX NpUHUH R MOXET He cyujecTBoBaTb. bonee Toro, B criyyasix, Korja O4HO UM HECKOMbKO
COBCTBEHHBIX 3HaYEHMIA V XOTS U NONOXUTENbHBI, HO 04eHb Marnbl, NporpaMMHas peanusawus anroputMa gakropusasmm
XOmeLKoro MoOXeT oka3saTbca HecnocobHon chopMupoBaTb MaTpuLy R n3-3a olwmboK oKpyrneHus B apudpMeTuke ¢ nna-
BatoLleit sansToi. B nioGoid U3 sTux cuTyauuit peKomeHAyeTcsl BHOCUTb B V Marble BO3MYLLEHUS TakuM obpa3om, YTobbl
MHOXWTeNb R ANsA «BO3MYLLEHHOW» MaTpuLbl V 6bin XOpoLLO onpe/eneH.

Tabnuuya C.4—TeHepaTop cnydaitHbiX YACEN U3 MHOrOMEPHOIO HOPMaribHOro pacrnpejeneHusi

BxoaHou napametp

n — pasMepHOCTb MHOrOMEPHOIO HOPMaribHOro pacnpeaerneHns
L — BEKTOPp MaTemaTU4ecKux oxXnaaHuin pasmepHocTn n x 1

V — koBapuaLluoHHasa MaTpuLa pasMepHoCTU h X n

Q — YUCO reHepupyeMblx BEKTOPOB, COCTOSALLMX U3 NCEBAOCITYHYalHbIX Yucen

BbixoaHoW napameTp

X — maTpuua pasMepHOCTH n X g, j-i cTonBeLl KOTOPOW — FeHepUpPOBaHHbI CRyYaiiHblii BEKTOP U3 MHOTOMEPHOro
HOpMarbHOro pacnpegeneHus

A.I'erpVITM BblYUCITIeHUA

a) Ana matpuupel V hopMUpYOT MHOXUTENB XOMeLUKoro R, T. €. BEpXHIO TPEYrofibHyo MaTpuly, YAOBNETBOPSIOLLYIO
yenoeuio V= RTR (ans reHepnpoBaHus g BEKTOPOB (haKTopuaaLio MaTpuubl V HeoBX0AUMO BLINOMHUTL TONBKO OANH
pa3).

b) MeHepupytoT MaccuB Z paaMepHOCTU N X g YMCeN U3 CTaHJapTHOro HOPMasbHOro pacrnpeaeneHus.

¢) Betmncnsior X=p1T + R1Z,

rae 1 — BekTop-cTonGel, COCTOAWMMN N3 efUHMIL, U UMEIOLLUIA pa3MeEPHOCTb q X 1.

MpocTass npoueAypa BHeceHUs BO3MYLUEHWIA onucaHa B [49, cTpaHuua 322] U peanu3oBaHa B reHepaTtope
MULTNORM [45].

MpuMedaHune 3—Ecnn VnonoxutensHo nonyonpeaeneHHan maTpuua, Toraa ee MOXHO NPeACcTaBuTL B BUAe
V= QAQT, rie @ — opToronarbHas MaTpuLia, A— AnaroHansHas matpuua. Toraa matpuuia AV2QT moxeT 6biTh ucnonb-
30BaHa BMecTo R Ansa dopmuposanus BuiSopkn 13 N(0, V) aaxe B criydae MaTpuubl V HEMOMHOMoO paHra.

C.5.3 Ha pucyHke C.1 nokasaHo 200 Touek, nomyqeHHbIX ¢ ucnons3oBaHuem reHepatopa MULTNORM [45] u3

N(u, V), roe
[2,0] {2,0 1,9]
w= , V= .
3,0 1,9 20

OT0 COBMECTHOE pacnpefeneHne 4BYX NMOSNOXUTENBHO KOPPErnMpOoBaHHbIX BeMNWUKH. ogobHele reHepaTopkl onu-
CaHbl B ApYriX UCTOYHUKaX [12].

C.5.4 Ha pucyHke C.1 Toukn 06pasytoT BbITAHYTbIA HaKkMoOHHLIA annunc. Ecnn HepuaroHanbHble 3MeMeHTH Ma-
Tpuubl V 3aMEHWUTL HYNeBLIMU 3HAYEHUAMM, TO 3TN TOYKN 0Bpa3ytoT Kpyr. Ecrin 6bl anemeHTHl rMaBHON AnaroHany 6binu
HepaBHbI Mexay coboil, a HefnaroHanbHble 3aNeMeHTbl BbInU paBHbI HYIHO, TO TOUKM obpa3oBanu 66l 3NAUNC C rMaBHLIMU
ocsAMU, NapanienbHbIMU ocaM rpaduka. Ecnu Bl anemeHThl rMaBHON AuaroHanu 6binn oTpulaTenbHeIMU Yucnamm (T. e.
BENUYWHBI UMENW oTpULaTENbHYI0 KOPPENALMIO), TO rMaBHasn oCb aMnunca nMena bbl He NONOXUTENbHBIN (KaK Ha pUCYHKe
C.1), a oTpuLaTenbHbIA HaKoH.
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-2

-4 T T T T T
-4 -2 0 2 4 6 8 X

X — BenuuuHa 1, Y — Benu4umHa 2

PucyHok C.1 — Bbibopka 3Ha4eHWin 3 AByMepHOro HopMasnbHOro pacnpegeneHus ¢ NonoXuTENbLHON Koppensuuei

C.6 t-pacnpepeneHue

Mpoueaypa, onucaHHasn B Tabnuue C.5, npeacTtaBnser Metoa [29], [44, cTpaHuua 63] reHepupoBaHWs BLIGOPKK U3
t-pacnpeneneHMﬂ C Vv CTeneHaAMU CBO60,C|bI.

Tabnwnuya C.5— leHepaTop NnceBaocny4aiiHbIX Ynucen Ans t-pacnpegenequs

BxoaHo# napametp

v — 4ncno cTeneHeit ceobosbl

BbixoaHoi napameTp

t — BbiBopka U3 t-pacnpefeneHus ¢ v cteneHsimm csoboabl

Anroputm BblYyuCneHus

a) HesaBuUCcMMO reHepupyoT crydaitHele Yncna ry, r, U3 pasHoMepHoro pacnpegenenmns R(0, 1).

b) Ecnu ry < 1/2, To BEIMUCHISIOT ¢ = 1/(4ry — 1) U v = 1,/t2, B IPOTUBHOM CNy4ae BLIMUCASIOT t = 4ry —3 UV =1,
¢)Ecnnvy <1 —|f|2urmv < (1 + 2/v)~0+D/2 10 npuHUMaloT £ B KauecTBe BEIGOPOUHOrO 3HAUEHMUsI U3 t-pacnpegeneHus;
B MPOTMBHOM Crly4ae NOBTOPSIOT NpoLeaypy ¢ wwara a).

MpuMedaHue — YTobkl cCTaHAAPTHOE OTKNOHEHUE -pacnpefeneHuns ¢ v cTeneHsMn cBo60A bl ObINO KOHEYHBIM,
3Ha4eHne v JOMKHO ObiTk Gonblue ABYyX.
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MpunoxeHune D
(cnpaBouHoe)

HenpepbiBHaA annpokcUMaumsa PyHKLMKN pacnpeaeneHns BbIXOAHON BeNUYUHbI

D.1 B HekoTOpbIx Ccrly4asx NpeanoyTuTensHee paGoTaTh He ¢ AUCKPETHBIM NpeAcTaeneHnem G, a ¢ HenpepbiBHON
annpokcumaLmein Gy(n) PyHKUMK pacnpegeneHns ANs BbIXOZHOW BENUUUHLI Y (CM. 7.5).

MpumeyaHue —lpenmyLlectsa paboTel ¢ HENPEPLIBHOW annpokcuMaLmeih COCTOST, HanpuMep, B TOM, YTO:

a) BbIGopKa U3 3aAaHHOro pacrnpegenerHus MoXeT OblTb BbinofHeHa 6e3 HeoBX0AUMOCTM OKPYITIEHUS, KaK B cny4vae
JMCKPETHOrO rnpegcTaBlieHus;

b) onA onpegeneHUst HaMMeHbLLEro WHTEpBana oxsaTa MOryT 6biTb UCMONL30BaHB! YNCTIEHHBIE MeTOA b, Tpebyto-
LMe ANs cBOEl paboThbl HEMPEPLIBHOCTU hyHKLUK pacnpeerneHus.

D.2 Ytobbl CCbOpMVIpOBaTbGY(T] MCMONb3YIOT AUCKPETHOE NpefcTaBneHne G = {y,) r=1, ..., M} pna Gy(n) B co-
oTBETCTBUM € 7.5.1 nocne 3amMeHbl COBNaAatoLLnX 3Ha4eHnii Moaenu Ana v, [kak Toro Tpe6yeT sTan b) B 7.5.1] B cooT-
BETCTBUM CO CriefytoLei npoLeaypoil:

a) 3HAYEHUSM Yy MPUNUCBIBAKOT PABHOMEPHO OTCTOSALLME APYT OT Apyra 3Ha4eHus BeposTHoCTel p, = (r — 1/2)/M,
r=1, .., M [8], koTopble NpeacTaBnaoT cOBON CpefHNe TOYKN MHTepBanoB WupuHoi 1/M, nokpeiBatoLwux AuanasoH us-
MeHeva BEPOSATHOCTY OT HyINst 4O €AUHULBI,

b) dbopmupytot Gy(T] B BUAe Hel'lpeprBHOVI CTPOro Bo3pacTatoLeit KyCoqHO-NMHENHOW dyHKUMM, nocnefoBaTenbHO
coepuHsowe M Todek [ym' Pl r= o M

éy(n)=r—1/2+ n_y(l’)
M MY ¥

MpumedyaHue — Dopmyna (D.1) MOXET BbITb UCTIONB30BaHA kak OCHOBa (POPMUPOBaHUS BbIGOPKU M3 éy(n)
AN nocrnegyoleit oueHk HeonpegeneHHocTH (cM. pasfen C.2 B 4acTu popMnupoBaHns BLIGOPKKU Ha OCHOBE PyHKLWH,
oBpaTHol K ¢yHKUMU pacrnpepenerus). HekoTopele 6MBNMOTEKN U NakeTbl NPOrpaMM NPeAOCTaBAAT CpeacTBa Takoi
KyCOMHO-TIMHEHOI MHTepronsALmMu. Mockonbky Gy(n) KyCoYHO-NUHEHa, TO TaKoi e BUA umeeT 1 obpaTHan dyHKUUS, 4TO
Mo3BOMSIET UCMONb30BaTL ANA €€ NOCTPOEHUS Te Xe NporpaMmmHble cpeacTsea.

) V() SNEY (), rE M. (D.1)

D.3 Ha pucyHke D.1 nokasaH rpacuk Gy(n), NOCTPOEHHbIN Ha ocHoBe 50 BLIGOPOYHBIX 3HAUYEHNIA N3 HOPMANBHOro
pacnpegeneHns nsa Y ¢ NMoTHOCTLIO pacrpefeneHns BeposiTHOCTEl gy(1), MaTeMaTuieckum OXuaHmem, paBHbIM Tpem,
U CTaHAapPTHLIM OTKIOHEHWEM, PaBHEIM eAUHULIE.

Y
1.0

0,8

0,6

0,4

0.2+

0.0 T T T >
0 1 2 3 4 5 X

X — BbIXoAHaA BenuunHa Y, Y — BepoAaTHOCTb

PucyHok D.1 — Annpokcumauus éy(n) ¢yHkumm pacnpeaenerna Gy(n)

D.4 Ha ocHoe npubnuxeHus Gy(n 3afaBaeMoro copmyrnot (D.1), MOXeT 6biTb NOCTpoeHo NpubnuxeHne
§y(n G’y(n ANS NOTHOCTY pacnpeAeneHisi BePOSiTHOCTE BbIXOAHON BENUHUHLI, NpeacTaBnstoliee co60i KycouHo-
MOCTOSHHYIO (OYHKLMIO C paspbiBaMit B TOUKEX M = ¥(q), -, Y(my MaTemaTnyeckoe oxnaaHue y U CTaHAapTHOE OTKNOHeHne
u(y) BennUMHLI Y, ON1CEIBAEMOI NMOTHOCTLIO pacrpeferneHns BeposiTHoCTel gy(n paccmaTpuBaloTCs COOTBETCTBEHHO
Kak oLeHKa Y U ee cTaHfapTHas HeonpeeneHHOCTb U UMEtOT BUA:
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5y
y=22"Y0. (D.2)
= (r)
1M 2 M 2
Y ):ng"(y(r)"’) G ;(yw)'V(r)) ] 03)

rAie ABOIAHOI LTPUX CrpaBa OT CUMBOMAa CyMMNPOBaHNSA NOKa3bIBAET, YTO NEpPBbIA W NOCNEAHNIA UneHbl CyMMbl Heobxoau-
Mo 6paTb ¢ koadduLmeHTom 1/2.

MpumMeyaHue — [na goctatoyHo B6onbLUUX 3HAYeHUA M (Hanpumep, 105 u Gornee) ¥ u u(y), nonydeHHble ¢
ucrons3oBaHneM dopmyn (D.2) n (D.3), B 0bLiem crnyyae ¢ npakTuyeckon TOUKU 3PEHUS HEOTNUYMMEI OT OLIEHOK, norny-
YeHHbIX Nno ¢opmMyram (16) n (17) cooTBETCTBEHHO.

D.5 Ecniv oo — ntoBoe 3HaueHne MeXay HyreMm u (1 — p), rae p — Tpebyemasn BepOsITHOCTb oxBaTa (Harnpumep, 0,95),
To rpaHuupel 100p %-Horo WHTepsana oxeaTta MOryT ObITk NMOMy4eHbl Ha OCHOBE Gy(T]) € NOMOLLYbIO 0BpaTHOW NUHENHOM
UHTepnonAuMn. YTobbl oNpeaennTb HUKHIOW rpaHuLy Y., Takylo, 4to a = Gy(y|ow ), Heo6X0ANMO HaWNTW UHAEKC 1, ANS
KOTOPOro TOUKU [y(,) pAn [y(,+ 1y Pre+ 11 6yAyT yA0BNETBOPSATL YCNOBUIO:

p,S(x<p,+1.

Toraa nocpeAcTBOM 06paTHOM JIMHEAHON UHTEPMNONALMK NOMNyYaeMm:

o= pr
Yiow =¥(r) * [Y(m) - J/(,)]——pm “p

AHaNorn4Ho, BEPXHIOK MPaHNLY Vhigh, AN KOTOPOW (p + 1) = éy(yhigh), BbIMMCAAIOT Mo hopMmyne:
p+to—pPs

Ps+1— Ps
TA€ UHAEKC S TaKOM, YTO TOUKY [Y(g), Ps] U [V(s + 1) Ps+ 1] YAOBNETBOPSAIOT yCrioBuio

PSSP+(X<PS+1.

D.6 3HaueHue o = 0,025 faeT UHTepBan OXBaTa, OrpaHUYEHHbINH KBaHTUNAMU ypoBHeid 0,025 1 0,975. 3ToT BLIGOp
obecnevnBaeT BEPOSATHOCTHO CUMMETPUUHBIA 95 %-Hbli UHTepBan oxsata Ana Y.

D.7 HaumeHbLUIWi UHTepBan oxaaTa Mo>KeT B o6LyeM crnyyae 6bITb NONy4YeH Ha ocHoBe Gy(n) nyTem onpegeneHus
o, Ana Kotoporo H(a) = 6;1(p +a)— ((x) ByaeT NpMHUMaTL MUHUMarbHOe 3HaveHue. MNpsAMoiA YNCNEeHHBIR cnocob
onpefenedns MUHUMyMa — BblYUCHIEHUE 3Haquw7| H(o) anst Gonbluoi no o6beMy BeIGOpKK {c,} paBHOMEpHO pacnpe-
AeneHHbIX 3Ha4eHui 0. B UHTepBase oT Hyns Ao (1 — p) 1 BbIGOp 3Ha4EHUs o; U3 3TO BLIGOPKU, KOTOPOMY COOTBETCTBYET
MUHUManbHoe 3HaveHue Hioy}.

D.8 BbluncneHne uHTepBana oxBarta CTaHOBUTCA npolue, ecnu pM — uenoe yucno. Torga sHa4eHue o, ANSA KOTo-
poro H(a) MMHUManbHO, paBHo r*/M, rae r* — 3HayeHuWe uHAeKca r, ANA KOTOPOro AnNWHa UHTepeana [y(,+ oM~ y(,)] MWUHK-
MansHa cpegu Beex r=1, ..., (1 — p)/M.

Yhigh = y(s) + [y(s+1) - y(s)]
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MpunoxeHune E
(cnpaBouHoe)

MHTepBan oxeaTa ASfA CBEPTKU YeTbIPeX NPSIMOYrofibHbIX pacnpeaeneHuni

E.1 B 9.2.3.2 npoBeageHo aHanuTuyeckoe pelleHune B BUae
223 2-(3/5)" | - 13,88, (E1)

npeacTasnsolwee coboit rpaHnLel BEPOSTHOCTHO CUMMETPUYHOrO 95 %-HOro MHTepBana oxsaTa AMA BLIXOAHOW Benn-
YMHBl Y, onpegensemoil Yepes Mogernke B BUAE afAUTUBHON BYHKLMW YeTbipeX BXOAHBLIX BEMUYUH, KaXAON N3 KOTOPLIX
NpUNUCaHo OfHO U TO Xe paBHOMEpPHOE pacnpefeneHne ¢ MaTeMaTUYECKUM OXnaaHWeM, paBHbIM HYMHO, U CTaHAapTHLIM
OTKIOHEeHWEM, paBHbIM eAuHuLe. B HacTosALeM NpunoxeHun npusegeHo o60cHOBaHWe 3TOrO pesynerara.

E.2 lMnoTHoCcTb paBHOMepHoOro pacnpegdenerus R(a, b) (cMm. 6.4.2) ana cnyvaitHoil nepemMeHHON p paBHa NOCTOSAH-
HoMy 3Ha4eHmio (b — a)~1 Ha oTpeske a < p < b 1 Hymto BHe 3TOro oTpeska. PacnpegeneHie CyMMb 1 HE3aBUCUMBIX Cryqait-
HbIX NepeMeHHbIX NpeacTaBnaeT coboi CBepTKY WX pacnpeAeneHnii n, ecnu Bce CryyaiHble nepeMeHHble NOAYUHAITCA
pacnpefenenuto R(0, 1), umeeT Bua 6u-cnnaitHa B,(p) nopanka n [T. €. CyMMbl CTeNEHHbIX PYHKLMIA ¢ NokasaTenamu
cTeneHun Ao (n — 1) BKIKOYNTENBHO] € yanamu B Toukax 0, ..., n [46]. TouHoe BeipaxeHue ans B,(p) [6]:

B (0)= 7oy 3 (Y (o-r))

n!

ETrTY z, =max(z,0).

roe Cl =
B yacTHoCTH, Ha HTepBare 0 < p < 1 cBEpPTKa YeTLIPEX NPAMOYTONLHLIX pacnpeaeneHuii GyneT MMeTb BUA

1
B4(p)=€p3,05ps1
(Ha UHTepBanax Mexay ApYruMu yanamu UCKOMoe pacrnpeaereHune Tarke 6yaeT UMeTb BUf Kybudeckux noriMHOMOB, HO
Apyroii popmel), cregoBaTensHo,

1 PR L
Bs(p)dp=|5-p*| ==-=0,0417,
[B4(p)d [24p ]0 24
0

(eMm. Takxke [6]).

E.3 lleBas rpaHuua y,,,, BEPOSTHOCTHO CUMMETPUYHOrO 95 %-HOro MHTepBana oxsaTa 3aBEAOMO NEXUT Mexay
HyneM 1 efMHULeR, NOCKOMNbKY ANA AaHHOK BEPOATHOCTM OXBaTa Mniowajb, nexalyas nog KpUBoi NNOTHOCTU pacripee-
NeHUs BEPOATHOCTel Ha UHTepBare cnesa oT ¥, PaBHa 0, 025, Ho

0,025= < 1
40 24
3Ty nnolaab MOXHO 3anucaThb B BUAE
Yiow
1 .1
B dp=— =—,
: 4(P) Y 24ylow 40

TakuM 06pasoM, Y., = (3/5)14.
C y4eTOM CUMMETPUHN pacripe/ieneHust NSt NPaBoii rPaHuLibl MHTepBana oxeara nosy4aem

1/4
Yhigh =4—(3/5)"" .
Takum o6pa3om, BEPOATHOCTHO CUMMETPUYHLIN 95 %-HbI UHTepBan oxBaTa UMEET BUA:
[(3/5)1’ 4,4—(3/5)1’4] = 2i[2—(3/5)1/4] :

PacnpeaeneHne Ans Kaxgon U3 BXOAHbLIX BEMUYUH C HYNEBbIM MaTeMaTUHeCKUM OXUAaHNEM U AUHUYHBIM CTaH-
DapTHLIM OTKNOHEHUEM UMEET BMA R(—J§,J§). 3T0 03HAYaET, YTO UHTEPBAN OXBaTa, MONyYEHHbIN A5 CBEPTKN YeTbIpex

pacnpeaenexunit R(0, 1), HYXKHO CMeCTUTb Ha ABE €AUHULIbI BITIEBO N YMHOXUTb €ro rpaHuLibl Ha 2\/§, 4yTO U AacT popmyny
(E.1).

64



rocT 34100.3.1—2017

Mpunoxexune F
(cnpaBouHoe)

3apaua onpepgeneHus koadpcpuumneHTa paccornacoBaHus

B HacToslLeM NpunoxeHUn paccmaTpuBaroTCs HeKOTopble AeTanu 3afadu onpefeneHus KoadduLuneHTa pacco-
rnacoBaHusa npu Kanubposke U3aMepuTens MOWHOCTU (cM. 9.4). B pasgene F.1 nony4eHbl MateMaTuyeckoe oxugaHue u
CTaHfapTHoe oTkNoHeHne 8Y (cMm. 9.4.2.1.2). B pasgene F.2 aHanuTu4yecku nonyveHa NoTHOCTb pacrnpeaeneHns BeposT-
HocTelh AnA 8Y, koraa x4 = X, = 0 n (x4, Xp) = 0 (cM. 9.4.2.1.2). B pasaene F.3 cnocob oLeHWBaHUs HEOMPeAeneHHoCTH No
GUM npuMeHeH ANs HeKOpPenMpoBaHHBIX U KOPPENMPOBaHHbBIX BXOLHbIX BENMuYnH (cM. 9.4.2.1.3 1 9.4.3.1.1).

F.1 AHanuTUyYecKoe pellieHne ANs MaTEMaTUUYECKOro OXXUAAHUA M CTaHAAPTHOrO OTKIIOHEHUsA
F.1.1 Oucnepcus BenuuuHbl X MOXET ObiTb BbipaXKeHa Yepes MaTemaTuieckne oXuaaHus, Kak [42, cTp. 124]:
2 2
V(X)=E(x?)-[E(X)].
Takum oBbpasom,
E(X?)=[E()] +V(X)=x?+u?(x),

rae X — Hawnyqwas oueHka X, a u(x) — cTaHgapTHas HeonpeAeneHHOCTb 3TON oLeHKuU. TakuM obpa3oMm, Ans Mogenu,
onuceiBaemoit popmyron (28) [8Y =1-Y = X12 + X22], UMeeT MecTo

By = E(8Y) = x2 + x22 + U2 (x1) + U2 (xp) .

OTOT pe3ynsTaT cnpasBeanviB He3aBUCUMO OT:

- dhyHKUWit pacnpegenenus Xy n X,,

- Hanu4us UM oTCYTCTBMA KOPPEnsaUMn Mexay X, n X,

F.1.2 CtaHgapTHas HeonpeAeneHHoCTb AN 8 Y MoXeT BbiTb Nony4YeHa Ha OCHOBE BblpaXeHUs

u? (8y)=u? (x12) +u? (x22)+ 2u (x12,x22) ,

rae Ans i =1, 2 u(x?) = V(X?) n u(x,, X,) =Cov(X?, X3). Toraa, npumetsia Teopemy lpaiica Ans HOpMaribHbIX pacnpese-
neHwuii [40, 41], MOXKHO MONYYNUTL

u? (8y) = 4u? (xq) X2 +8u? (x) x5 + 2u™ (xy) + 2u™ (x5) + 4u? (x4, X5) + 8U (X4, X2 ) X4 . (F.1)
Ecnn x5 = 0 v u(xq) = U(x,), TO, 3aMeHAA u(X4, Xo) Ha r(Xy, Xp) u2(x1) MOXHO NONYYUTL
u(dy)= 2u(x1)\/x12 + [1 +r? (x1,x2)]u2 (x4) .

F.1.3 Ecnu X u X5 HEKOpPenupoBaHHbI, T. €. U(X4, X5) = 0, To chopmyna (F.1) npuHumaeT Bua

u? (8y) = 4u? (xq) X7 + 4u? (xp) x4 + 2u® (xq) + 2u™ (x). (F2)
®dopmyna (F.2) MoxeT 6biTb NpoBepeHa NpuMeHeHnem copmynbl (10) ns GUM [ISO/IEC Guide 98-3:2008 (5.1.2)] u
HeNoCpeACTBEHHO crieaytoLeil 3a Hell popmynoit ns GUM [ISO/IEC Guide 98-3:2008 (npumMevaHnue k 5.1.2)].
F.2 AHanuTuueckoe pelleHne ANA cnyyvyas HyneBol oueHKN koadhpuLmeHTa OTpaXKeHNA NO HanNPsHXKEHUIO
npyv HyneBOW KOBapuauuu

F.2.1 Ona cnyvas x; = x, = 0, (x4, Xp) = 0 1 u(xy) = u(x,) MNOTHOCTL pacnpeaeneHns BepoaTHoCTel gy(n) AN Y
MOXeET ObITb Nory4yeHa aHanuTUYeckn. Takoe pelleHne nonesHo UMETh AN NOCNeAyowWero pacyeta HeonpeaeneHHoCTn
KanubpoBKU U3MepUTENSt MOLHOCTU. B ykazaHHOM NpepnonoXeHUn BbIXOAHYIO BEfTMUUHY MOXHO NpefCcTaBUTL B BUAe

X2 X7
2.\ 2 :

ut(xq) U (xp)

F.2.2 YneH B kBagpaTHbIX ckobkax, KOTOPLI MOXHO 0603HaYNTL Z, NpeAcTaBnseT coboi CyMMy KBajpaToB ABYX He-

3aBUCUMbIX BEMUYMH, KadKaast U3 KOTOpbIX NOAYUHAETCA CTaHAapTHOMY HopManbHOMY pacnpefenexuto. CnefoBaTensHo,
cnyvaitHasa nepemeHHas Z NoAYMHSAETCA pacnpeaeneHmio Xu-kBagpar ¢ AByMS cTeneHsiMu ceobogbl [42, cTp. 177], Tak uTo

8Y =u2(x)Z,

oY = U2 (X1)

rae Z uMeeT NMIIOTHOCTL pacnpefeneHus BepoATHOCTel
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9z (Z) = X22 (Z) = e—z/2/2 )

F.2.3 MNpuMeHeHne obwweit popmyrbl Ans NIOTHOCTU pacnpeerneHns BePOATHOCTEN (hyHKLMM criyvaliHoi nepemeH-
HOM [42, cTp. 57—61] B criyyae gnuddepeHLmMpyeMoit U CTporo BospacTarollen (PyHKLUMK apryMeHTa (B AaHHOM cryvae Z)
¢ 3aiaHHbIM pacnpegeneHnem No3BosiSieT NoNyYMTb NITOTHOCTL pacnpeAeneHnsa BEpOATHOCTe! AMA BbIXOLHOW BeNUYMHBI
dY B BMae

1 1 n .
9oy ()= (X1)xf(u21(‘x1)} = 3200 exp(— ) (X1)J , M0

F.2.4 370 No3BONSIET NOSYHYUTD BLIPAXEHMUS A1 MareMaTUieckoro OXXMAaHUA 1 aucnepcun ansa dY.

dy =E(8Y)= Tngay (m)dn=2u?(x;),
0

T 2 4
u?(8y)=V(8Y)= j(n— 3y)" gsy (n)dn=4u"(x;) -
0
Takum 06pasoM, CTaHAapTHOE OTKIOHEHNE CocTaBnAeT 2u2(x,), YTO COMMacyeTcsi ¢ peayrisTaTaMu, NPUBEAEHHBIMU
B F1.
F.2.5 WHTerpupoBaHue NNOTHOCTU pacnpefienieHns BepoATHOCTEN JaeT (pyHKUMIO pacnpegeneHus cneaytowero
BUAA:

n
Gsy(n):1—exp(— 2 (X1)J , m=20. (F.3)

F.2.6 Ecnu 8y, — Takoe i B cpopmyne (F.3), ans kotoporo Ggy(n) = & Ans mio6oro o, yA0BNETBOPSIOLLETO YCIIOBUIO
O0<sas<1-p, Torga

8y = —2u% (x)In(1-a1),

1 100p %-Hblli MHTepBan oxsata ANs 3Y (cM. 7.7) uMeeT BUA:

[8Ya 8 prr | = [-202 (x4)In(1-01), — 262 (x¢)In(1-p— ) . (F.4)

[nnHa sToro uHTepBana GyaeT paBHa

H (o) = —2u% (x1)n (1 - %J .

F.2.7 HanmeHbLmii 100p Y%-Hblii MHTepBan oxBaTa COOTBETCTBYET TAKOMY o, AN KOToporo H(o) MUHMManbLHO (CM.
5.3.4). Tak kak H(a.) — cTporo BospacTatoyas pyHkumua o ans 0 S a <1 — p, To H(o) AocTUraeT MUHUMYMa B Todke o = 0.
TakuM o6pasoM, HaumeHbLKnin 100p %-HblA UHTEpBan oxeata 415 &Y uMeeT BUA:

[O, —2u? (x;)In(1- p)] )

Ansa u(x,) = 0,005 HanmMeHbLNiA 95 %-HIi NHTepBan oxsaTa npeAcTaenseT coboit [0; 0,0001498].
F.2.8 BepoATHOCTHO CUMMETpPUYHBIA 95 %-HElih MHTepBan oxBaTta AndA Y cootseTcTBYeT ¢ = (1 — p/2) (cM. 5.3.3)
UMeeT BUA

[ 242 (x1)in0,975, ~2u% (x()In0,025 | = [0,0000013; 0,0001844].

OH Ha 20 % AnuHHee, YeM HauMeHbLUnid 95 %-HbliA UHTepBan oxBaTa.

MpuMeyaHune —puBeaeHHbIV BbIlLe aHanM3 JEeMOHCTPUPYET aHanMTUYECKUiA BbIBOA, MPUMEHUMBbIA K He-
KOTOpbIM 3afa4amM nogobHoro Tuna. B faHHOM YacTHOM cryyae pesynsratel Mormu 6bl GbITb NonyyeHbl GeicTpee, ecnu
MPUHATEL BO BHUMaHNe aKT, uTo gsy{n) — CTporo ybbiBarowas hyHKLUNS, @ HaMMeHbLUINA MHTepBan oxeaTa BCeraa BKIto-
YaeT B ceba Moay pacnpegeneHus.

F.3 MNpumeHeHue cnocoba oueHuBaHus HeonpegeneHHocTu no GUM k 3apaue onpegeneHus
KoadpbuLMeHTa paccornacoBaHus

F.3.1 HekoppenupoBaHHble BXoAHble BeNUYUHbI
F.3.1.1 B 3agaye onpefeneHns koadhpuLMeHTa paccornacoBaHns, pacCMOTPeHHoN B 9.4, B KauyecTBe Mogdenu us-
MepeHUs Ucnonb3oBaHa cregytowas:
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8Y = F(X)=F(Xy, Xp) = X% + X5

rae BenM4nHaM X% n X, npunucaHsl HopMaribHble pacnpeieneHus ¢ MaTeMaTu4eckuMm OXUAAHUAMU X4 U Xp 1
aucnepcusamum u2(x1) U U%(Xy) COOTBETCTBEHHO.
F.3.1.2 MpumeHenne GUM [ISO/IEC Guide 98-3:2008 (5.1.1)] paeT

dy = x12 + x22
B kayecTBe oLeHku 3Y. YacTHble Npon3BoAHbLIE OT (OYHKLMM U3MEPEHNA no X; Ana i =1, 2 UMetoT Buj,
2
of =2X; Call —
oX; ax;?
F.3.1.3 CnepoBaTtenkHo, B cootBeTcTBUM ¢ GUM [ISO/IEC Guide 98-3:2008 (5.1.2)] ana cTaHaapTHOW Heonpeae-
NeHHocTU u(dy) cnpaBeannBO BbipaXeHue:

2.

of \? of Y
u?(8y) = (WJ UQ(XOJ{W] uz(xz)] = 4x2u? (xq)+ 4x5%0% (x3) (F.5)
1 2

OCHOBaHHoe Ha annpokcumaumm f(X) pagom Telinopa nepsoro nopsaka. Ecnv HenuHeliHocTb f(X) sHauuTenbHa [ISO/IEC Guide
98-3:2008 (npumMevaHue k 5.1.2)], To k popmyne (F.5) cneayet gobaBuThb YneH

1| 0% 0% 2,0\ 2
5[8X2+8X2} u (x)u” (xp)
1 2 lx=x
B pesynesrarte ¢popmyna (F.5) npuHumaeTt sug,
u? (8y) = 4u? (xq) xE + 42 (xp) X3 + 4u? (xq)u?(x3) . (F.6)
F.3.1.4 MockonbKy 8Y nogumHseTca HopManbHOMY pacnpeaeneHnuto, 95 %-Huli UHTepBan oxeata Ans 8Y umeet sug
By +2u(dy) .

F.3.2 KoppenupoBaHHble BXOAHbIE€ BENMUYUHbI

F.3.2.1 Ecnu BXxofHbie BeNUYMHBI KOPPENMpOBaHHLI, TO MaTpuua HeonpeaeneHHOCTEN ANA HaUNyylnX OLUEHOK
BXOAHbIX BENUYWUH onpeaeneHa dopmynoin (27).

F.3.2.2 MpumeHas GUM [ISO/IEC Guide 98-3:2008 (5.2.2)], MOXHO NONy4YUTb:

2 2
u? (8y)= [(aa—)g) u? (x1)+ (3872) u? (x2)+ 233—;1837)‘24“, xz)u(x1)u(x2)]

= 4X12U2 (X1)+ 4X22U2 (Xz) +8r (X1, X2)X1X2U(X1) U(Xz) .

(F.7)

X=x
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Mpunoxexnune G
(cnpaBouHoe)

OcHOBHbIe 00603HaYeHURA

A cryJaiiHas nepemeHHas, npefcTaernsiowas coboit HUXHIOW rpaHNULy paBHOMEDPHOTO pacnpejene-
HUS C HETOYHO 3afjaHHBIMU NPefenamm

a HWXHAS rpaHuLa oBnacTy, B npejernax KoTopo HaxoAUTes criyyaiiHasi nepeMeHHast

a LeHTparbHaa Touka WHTepBana, O KOTOPOM W3BECTHO, YTO B HEM NIeXWUT HWXKHSS rpaHuua A
paBHOMEPHOTO pacnpeAenieHUs ¢ HETOYHO 3afaHHbIMU Npesenamm

B cryyaiiHas nepeMeHHasn, npescTaBnstolas coboil BEPXHIO0 rpaHuLly paBHOMEPHOro pacnpegerne-

HUA C HETOYHO 3afjaHHbIMU npeaenamMun

BEPXHAs rpaHnLa o6rnacTu, B Npefenax KoTopoi HaxoAuTes criyyYaiiHas nepeMeHHas

LeHTparbHas Touka WHTepBana, O KOTOPOM W3BECTHO, YTO B HEM IIeXWUT BepxHssA rpaHviua B
paBHOMEPHOro pacnpeferneHns ¢ HETOYHO 3a4aHHEIMU Npeaernamm

CTrap(a, b, d)

paBHOMepHOe pacnpefeneHue ¢ HETOUHO 3afiaHHBIMU rpaHULaMu ¢ napameTpamu a, b n d

Cov(X;, X)) KoBapuaums criydaiHelx NepeMeHHbIX X; u .X;

c Lienoe JecATUYHOE YMCIIO C Nyiq 3HaKaMM

Ci - KO3 DULMEHT YYBCTBUTENLHOCTU, NOMYyYEHHbIA Kak YacTHas NPon3BoAHaA yHKLMN N3MepeHus
f no /-ii BXOAHOI BenuunHe X; B TOUKE X OLIeHKIU BEKTOpa BXOAHBIX BenuiunH X

d MonoBMHa ANWHBI WHTEPBANOB, O KOTOPLIX W3BECTHO, YTO B HUX NeXaT HWKHAS A U BepxHasa B
rpaHuLbl paBHOMEPHOTO pacrnpefenieHns ¢ HETOYHO 3ajaHHbIMK npeaenamu

dhigh abcontoTHasA pasHOCTb 3Ha4eHUI NPaBOCTOPOHHUX rPaHUL, MUHTEPBAIOB oxBara, NONyYeHHbIX Ha oC-
HoBe cnocoba oLeHWBaHKUsA HeonpegeneHHocT! no GUM u no metoay MoHTe-Kapno

Aiow abcontoTHas pa3HOCTb 3Ha4YeHMiA IEBOCTOPOHHUX FpaHWL, UHTepBarnoB oxBaTa, MONYYEHHbIX Ha oc-
HoBe cnocoba oLeHWBaHMA HeonpeaeneHHocTu no GUM u no metogy MoHTe-Kapno

E(X) MaTeMaTU4ecKoe oxXuaaHue cnyvaitHoil nepemerHHon X

E(X) BEKTOP MaTeMaTU4eCKOro OXnaHua BEKTOPHO cnyYaiHoii nepeMeHHon X

E(X) r-i MOMEHT cny4ainHoi nepemeHHon X

Ex(A) IKCMOHEHUUNANbHOE pacnpeaeneHne ¢ napameTpom A

f bYHKUMA U3MEPEHUS, CBA3bIBAIOWAs BbIXOAHYIO BENUYUHY MoAenu Y C BXOAHBIMU BennuYnHamu
Xy ooy Xy

G AVCKpETHOe NpeacTaBneHne pyHKUuu pacnpeaeneHna Gy(n) BbIXOAHOW BENUUUHBI Y, NoNy4eHHoe
MeTogom MoHTe-Kapno

G(a, B) raMMa-pacnpegesneHue ¢ napameTpamu o u

9x{E) NMNOTHOCTL pacnpefeneHus BepoATHOCTEN NepeMeHHoi & Ansi BXOAHON BENUUNHBI X

9Ix(E) coBMecTHas (MHOroMepHas) NNOTHOCTL pacnpeaeneHns nepemeHHown & Anst BXOAHON BeNUYUHBI X

9x(&) MNOTHOCTb pacnpefeneHus BePOATHOCTei NnepeMeHHol &; AN BXOHOW BENMUYMHBI X;

Gy(n) hyHKUMS pacnpeseneHun nepemMeHHoi n AN BbIXOAHON BEMUUUHLL Y

éy(n) HenpepbIBHaA annpokcumaums cyHKUuK pacnpeaenenns Gy(n) BbIXOAHON BENUYNHLI Y

gym) MrIOTHOCTL pacnpefeneHnst BepPOATHOCTEN NepeMeHHOI 1 ANSA BLIXOAHON BENUYUHLI Y

g~y(n) npoussogHas OTéy(T]) no m, ucnonb3yemas Ansa annpokcumauun NIOoTHOCTU pacnpeaeneHns Bepo-
ATHOCTel gy{n) BLIXOAHOW BENUYNHBI Y

J HaumeHbLUee Lenoe, 6onbluee unu pasHoe 100/(1 — p)

ky, KoahbULMEHT oxBaTa, COOTBETCTBYIOLWUIA BEPOATHOCTU oXBaTa p

/ Lienoe yucro B NpeacTasnieHnm ¢ 10/ yncnoBoro sHaueHuns, rae ¢ — Lenoe AeCATUMHOE YUCHO © Ndig
3HaKkamm

M yucno ucnbiTaHuin Metofa MoHTe-Kapno

N YMCIO BXOAHBIX BENUYMH X, ..., Xy
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N(O, 1) cTaHaapTHOe HopMarbHoe pacnpefeneHune

N(u, 62) HopMarbHoe pacnpefeneHne ¢ napameTpami [ U 62

N(u, V) MHOrOMepHOe HopMarnbHoe pacnpeeneHue ¢ napameTpamm pu V

n yncno HabnogeHwui

| Neig KOMM4eCTBO 3HaYaLMX LiMdp Yncna, paccMaTpuBaeMblX Kak JOCTOBEPHbIE

Pr(z) BEPOSTHOCTb COBLITHSA Z

p BEPOSATHOCTbL OXBaTa

q Lenas YacTb Yncna (pM + 1/2)

q yncno obbekToB B BhIGopke (06beM BrIGopkU)

R BEPXHSA TpeyronbHas Matpuua

R(0, 1) CTaHAapTHOe paBHOMepHoe pacnpeaeneHue Ha uHtepsane [0, 1]

R(a, b) paBHOMepHOe pacrnpejeneHune Ha uHTepsane [a, b)

nx; xJ) KO3 pLIMEHT KOppenALMI OLIEHOK X; U X; BXOAHBIX BENNYUH Xin Xj

s OLEHKa CTaHAapTHOrO OTKIIOHEHNUS M0 N HAGNIOAEHUAM Xy, ..., X,

Sp obbefHeHHas oLeHKa CTaH4apTHOMO OTKMOHEHWUS MO HECKONbKUM cepuaM HabsnoaeHWit

T BEPXHUN WHAEKC, 0603HAYatoLLMii TpPaHCNOHWPOBaHWE MaTPULibI

s, cTaHAapTHOe OTKMoHeHWe ans cpepHero z svadennii (1, .. z( B ananTusHoit npouenype metona
MoHTe-Kapno, rge z MoxeT o603HayaTh OLEHKY ¥ BLIXOAHOW BENUYMHLI Y, CTaHAapTHYIO Heornpe-
AeneHHOCTb U(y) OLEHKM Y, NEBOCTOPOHHIOK Yoy, UMW NPABOCTOPOHHIOK Vyg, PaHULY WHTepBana
oxBaTta agns Y

T(a, b) TpeyroneHoe pacnpeaeneHue Ha uHTepeane [a, b]

Trap(a, b, B) TpaneueungansHoe pacrnpeaeneHne Ha uHTepeane [a, b] ¢ napamerpom B

t, t-pacnpeeneHue ¢ v cTeneHsamu csobogbl

t,(u, 02) MacLuTabrnpoBaHHOe CMeLLEeHHOE {-pacnpefeneHne ¢ napaMeTpamu | u 62 n v cTeneHamu ceoboasl

U, 1) cTaHjapTHoe apkcuHycHoe (U-o6pa3Hoe) pacnpeaenerue Ha uHtepsane [0, 1]

U(a, b) apkcuHycHoe (U-obpa3Hoe) pacnpegeneHue Ha uHTepaane [a, b]

U, pacluvpeHHas HeornpefeneHHOCTb, COOTBETCTBYIOLLAA BEPOATHOCTW oXBaTa p

U, MaTpuLia HeonpeaeneHHOCTH AN BEKTopa OLEHOK X BEKTOPHOIN BXOAHON BEMUYNHBI X

u(x) BeKTOp [u(x1), u(xN)]T CTaHAapTHbLIX HeomnpeAeneHHOCTeN ANA BEKTOpa OLEHOK X BEKTOPHOM
BXO/JHOW BENUUUHBLI X

u(x;) CTaHfjapTHasi HeonpeAeneHHOCTb OUEHKU X; BXOAHON BENUYUHBI X;

u(x;, xj) KoBapHaLMsA OLIEHOK X; W X; BXO[HbIX BENN4YMH X;n XJ

u(y) CTaHjapTHasi HeONPEeAENeHHOCTb OLUEHKU ¥ BLIXOAHON BENUYNHLI Y

u(y) CTaHAapTHas HeonpPeeNeHHOCTb ¥

uly) CyMMapHasi cTaHAapTHas HeonpeAeNeHHOCTb OLEHKN Y BbIXOAHOW BENUYUHBLI Y

ufy) i~s1 cocTaBnsoLlasn cTaHAapTHON HeONPeAENEeHHOCTH U(Y) OLEHKU ¥ BbIXOAHOW BENUYUHBI Y

v KoBapuaLMoHHas (gMUcnepCcMOoHHO-KoBapUaLMoHHasa) matpuua

VX) Aucnepcus crnyyaiHoi nepeMeHHon X

viX) KOBapuaLyuoHHasa MaTpuLia BEKTOPHON cny4YaiHon nepeMeHHoi X

w nonoBuHa ANWHbI UHTepBana [a, b] (w = (b — a)/2)

X BXOZHas BeNIMYMHA, paccMaTpuBaeMas kak cnydaiiHas nepeMeHHasi

X BekTop (X, .., XN)T BXOZAHbLIX BENUYMH, paccMaTpuBaeMblX Kak crydalHble nepemeHHble, oT
KOTOpbIX 3@BUCUT BbLIXOAHAsA BeNMnunHa Y

X; i~s1 BXOfjHas BeMNWuuHa, paccMaTpuBaemMas Kak cnydYanHas nepemMeHHas, oT KOTOPOi 3aBUCUT Bbl-

XofiHadA BenuyuHa Y
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X oLeHKa (MaTemMaTuyeckoe oxuaaHue) BenuunHbl X
X BeKTOpHas oLeHKa (BEKTOPHOe MaTemaTudeckoe oxugadue) (xy, ..., xN)T BeNU4UHLI X
X cpeaHee apudmeTnyeckoe n HabngeHui xy, .., X,
X; oLieHKa (MaTeMaT4eckoe OXuaaHue) BeNMYUHbI X;
X; i~e HabnogeHwe B cepun HabnoaeHUi
Xir r-i anemMeHT BbIBOPKKN cnyyvaiiHbIX 3HA4YEeHWA, NONYyYeHHBIX NpU peanu3aunn Metoga MoHTe-Kapno,
U3 NNOTHOCTU pacnpeaeneHnsl BEpOATHOCTEH ANA BENNUMHBI X;
X, r-i BEKTOp, COAEPXALUUIA ANEeMEHTBI Xy \, ..., Xy » MONYYeHHble U3 N MIOTHOCTel pacnpeaeneHns
BEPOATHOCTEN ANA BXOAHBIX BEMUYUH X, ..., Xjy U3 COBMECTHO MNOTHOCTM pacnpeaeneHus ans
BeNUYUHLI X
Y (ckanapHasn) BbIXOAHAA BEMUYUHA, paccMaTpUBaeMasn Kak criyyaiHasi nepemeHHas
y oLeHKa (MaTeMaTudeckoe oXuaaHune) BenniuHel Y
y OLeHKa BENUYNHBI Y, NoflyYeHHas kak BuiGopoyuHoe cpeaHee M 3HaYeHNI BLIXOAHOW BENNYUHEI ¥, B
pesynetate peanusauyuu Metofa MoHTe-Kapno unu kak Matematnieckoe OXnAaHNe BeNUIMHLI Y,
onncbiBaeMoi NNOTHOCTLIO pacrpeaeneHns BepoATHOCTEH gy(n)
| Yhigh NpPaBOCTOPOHHANA rpaHULia MHTepBana oxeata Ana Y
Yiow TNIeBOCTOPOHHSAA rpaHuLa UHTepBana oxsata ansa Y
Yy r-e 3HaveHne yHKUUN nsMepeHus f(x,)
Yo r-e 3HaveHne pyHKIMM U3MepeHns Nocne pacnonoxeHua M sHaueHunii y, B HeyGeiBatoweM nopsaake
z#h h-e 3HauYeH1e BeNMUMHEI Z B aflanTUBHOM NpoLeaype MeToaa MoHTe-Kapno, rie z MoxeT 0603HaqaThb
OLiEHKY Y BbIXOAHOV BENUYMHEI Y, ee CTaHAaPTHY0 HEONPEAENEHHOCTL U(Y), NEBOCTOPOHHION (Vo)
WUNK NPaBOCTOPOHHIOK (Vig) TPAHULY WHTEpBana oxsara Ans Y
3HaYyeHne BEpOATHOCTU
napameTtp raMma-pacnpefeneHus
B napameTp TparneLeuaansHoOro pacnpefeneHus, paBHbIA OTHOLIEHUIO ANIWHBI BEPXHENO0 OCHOBaHUSA
Tpaneuuun K rMHe HUXHEro oCHoBaHWA TpaneLmn
B napameTp raMma-pacnpefeneHus
I'(z) raMma-yHKUUA nepeMeHHomn z
) npeaen norpeLlHoCTH BEIMUCIIEHUS YNCIIOBOTO 3HAYEHUS
8(2) aensra-pyHKuua Jupaka nepeMeHHon z
n nepemMeHHas, onuckIBaoLas BO3SMOXHLIE 3HA4YEHUS BLIXOAHOW BENUYUHLI Y
M MonoBUHa ANUHLI BEPXHEro 0CHOBaHUSA TpaneLuu TpaneweunjansHoro pacnpeenesus
Ao nonoBMHa ANWHLI HWKHEro OCHOBaHWUSA TpaneLuuu TpaneueuaansHOro pacnpeaeneHunsi
u MaTeMaTh4YecKkoe oXugaHue criyqyailHoil nepeMeHHOM
v 4ucno cteneHelh ceoboabl t-pacnpeaeneHust UNK pacnpeperieHnst xu-kBagpat
Vet 4ncno apdPeKTUBHLIX cTeneHel cBobobl, COOTBETCTBYIOLLUX CTaHAAPTHOI HeonpeaeneHHOCTH U(y)
Vp 4KUcno cTeneHei cso6oabl ANt 06beAUHEHHOR OLEHKU CTaHAapTHOrO OTKIOHEHUS S, NONYYEeHHO
No HECKOMbKUM CEPUAM HabroaeHuii
1S nepemMeHHas, onuckiBaoLWas BO3MOXHbIE 3Ha4YeHUs BENUUMHBLI X
3 BeKTOpHas BenundnHa (&4, ..., &N)T, onucbiBaloLLast BO3MOXHLIE peanin3aLum BEKTOPHON BXOAHOW Be-
nnynHel X
& nepeMeHHas, onuckLIBatoLasi BO3MOXHbIE 3Ha4EHNA BXOAHOW BENUYUHBI X
o CTaHJapTHOe OTKNOHeHWe CryvyailHoi nepeMeHHON, XapakTepu3yeMon pacnpegeneHuem BeposT-
HocTei
62 Aucnepcua (kBagpaT CTaH4apTHOrO OTKIOHEHUS) CriyqaiHON NepeMeHHOiA
o da3a rapMOHUYECKN U3MEHSIIoLLECA BENTUUHDI
x% pacnpeaeneHue xu-kBagpar ¢ v cTeneHsmu csobopbl
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MpunoxeHune A
(cnpaBouHoe)

CBeaeHUA 0 COOTBETCTBUM CCbINTOYHbIX MeXAYyHAPOAHbLIX JOKYMEHTOB

Ta6nuya OAA1

MeXrocyapCTBEeHHbIM CTaHAApTam

0OG6o3Ha4eHWe CCbiSTOYHOro MeXJyHa- CTteneHb COOT- O6o3HauyeHue U HaMMeHoBaHWne COOTBETCTBYIOLLEro
POAHOTO [OKyMeHTa BETCTBUA MeXrocyAapcTBEHHOMo cTaHAapTa
ISO/IEC Guide 98-3:2008 IDT FOCT 34100.3—2017 «HeonpegeneHHOCTb U3MepEHUS.

YacTb 3. PykoBoACTBO NO BbipaXeHWI0 HEOMNpeeneHHOCTH n3-
MepeHus»

ISO/IEC Guide 99:2007

J*

COOTBETCTBUA CTaHAapTa:

- IDT — UaeHTUYHbIN cTaHaapT.

* COOTBETCTBYOLUIA MEXIOCYAAPCTBEHHBIIA CTaHAApT OTCYTCTBYET. 10 €ro NPUHATUS peKOMEHAYETCS NCNonb3oBaTh
nepeBoj Ha PYCCKUI S3bIK faHHOMO MeXAYHapORHOro AoKyMeHTa.
MpumeuyaHue — B HacToAwWeil Tabnuue Mcnonb3oBaHo criegylollee ycroBHoe 0Bo3HadeHne cTeneHun
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Mpunoxexue ABb
(cnpaBouHoe)

JononHutenbHbIe 3aMeYaHUA K MeXrocyaapCTBEHHbIM CTaHAapTaM, BBOAAIUM MeXAYHapOaHblIe
PyKOBOACTBa B 06M1acTU HeonpeaenieHHOCTU U3Me peHus

[B.1 O6wme 3amMeyaHus K cepun MeXxrocyaapcTBeHHbIX ctaHgaprtos FOCT 34100

0b.1.1 Cepusa mexrocyaapcrBeHHblX ctaHgaptoB FTOCT 34100 BBOoAUT AOKYMEHTHI, paspabaTbiBaeMble pabodeit
rpynnoit JCGMMG 1 «Pabouas rpynna no BeipaXxeHuio HeonpeaeneHHoOCTU N3MEpEeHNs», BXoAsLWEeN B cocTas obbean-
HeHHoro komnuTeTa JCGM «Ob6beAUHEHHBI KOMUTET NO PYKOBOACTBaM B MeTponoruny npu MexayHapogHoM 6topo Mep 1
BecoB (cM. «[Mpeaucnosue kK MexayHapogHomy gokymeHTy ISO/IEC Guide 98.1:2009» HacTosLero ctaHgapta).

[B.1.2 [lokymeHThHl, pa3pabatbiBaeMble JCGM/WG 1, ycTaHaBnuealoT o6wuit eguHoobpasHblil NOAX0A K OLEHKe
TOYHOCTM M3MEepeHUii Yepe3 KOHLIENLUIO HeonpeaeneHHOCTU 3MEpPEHniA U BKNKYAIoT B cebs Kak METOAbLI BEIMUCNEHUA
HeonpeneneHHOCTU U3MEPEHUs B pasHbIX U3MEPUTENbHLIX 3a4a4ax, Tak U Y4eT HEONPEAENeHHOCTU U3MEPEHNS NpU NPK-
MEHEHWUMN pe3ynbLTaToB M3MEepPEHUS.

[B.1.3 KoHuenuusa HeonpeAeneHHOCT n3MepeHus paspaboTaHa Ans BbipaXeHUsi KayecTBa pesynsrata usmepe-
HWS B3aMeH KOHLeNLUM NorpellHoCcTeN U3MEPEHNIA C LUeNbio NpUAaHNA METOANYECKON KOPPEKTHOCTU UCNOMb3yeMbiM Te-
OPETUKO-BEPOATHOCTHLIM MOAENSM.

B KoHUenuun norpeliHocTel UsMepeHnin pesynstaT U3MepeHnsa NpPeACTaBnAloT B BUAE CyMMbl UCTUHHOTO 3HaYe-
HUA 1 MOrPeLLHOCTH, KoTopasi, B CBOK oYepeflb, ABNSAETCA CYMMON CUCTEMAaTYECKON U cnyyaiiHoi cocTasnsaowmx. Mpu
STOM A5 OLieHKN TOYHOCTM N3MepeHNs 06bIMHO NCNONB3YIOT OAWH U3 ABYX CNOoco60B: KOHCcEpBaTUBHLIN (OLEHKa CBEpPXY)
¥ TEOPETUKO-BEPOATHOCTHLIA. BbiBop TOro unu nHoro cnocoba oueHWBaHWA onNpeaensieTcst KOHKPETHON U3MEepUTENbHON
3afjadell U JanbHeinm UCToNb3oBaHneM pesynetata usmepeHun. Kaxabili U3 3TWX NnoaxofoB UMEET OrpaHu4eHns B
NPUMEHEHNN.

[B.1.4 Mpwn koHcepBaTMBHOM cnocobe OLeHUBaHWUSA rpaHnLbl CYMMapHOW NOrPeLLUHOCTH onpeaensaoTcs apugpMeTu-
YeckuM CYMMUPOBaHNEM rpaHuLy ee cocTaBnaownX. MaBHbIN HE[AOCTaTOK KOHCEPBATMBHOMO crnocoba — CANLWKOM LWNPO-
Kne rpaHuLibl CyMMapHOW NOrPeLUHOCTH, 0COB6EeHHO B cryydae 60NnbLIOro Yucna coctTaensiolmx. KoHcepeaTuBHbIN noaxon
MOXET HaliTu NPpUMEHeHNe B U3MepUTENbHLIX 3afadax, rae HeobxoanuMo 06ecneunTb HaxoX 4 eHUe UCTUHHOTO 3HAYeHNS
n3MepsAeMoit BeNMYMHBI B YCTAHOBNEHHLIX FPpaHULax HaBepHsSKa.

[b.1.5 Tpun TeopeTUKO-BEpOATHOCTHOM NOAXOAE ANA ONUCAHWA pe3ynksraTa M3MepeHusi UCMoNb3YeTes cnyvaiHas
nepemMeHHas, MateMaTu4eckoe oXxuaHue KoTopoii coBnafiaetr ¢ UCTUHHLIM 3Ha4YeHNEM U3MepPAEMON BENTUYMHBI UMK CMe-
LLIeHO OTHOCUTENBHO HEro Ha BEMUYUHY CUCTEMATU4ecKol NOrpeLHOCTU. 3TO AaeT BO3MOXHOCTb B YCNOBUSIX OrpaHNYeH-
HOro Yucna NOBTOPHLIX HabnoAeHUA U3MEPAEMOI BEMNYUHBI CTPOUTL AN HEE TOYEYHbIE U MHTEPBanbHbLIE OLIEHKN.

B Teopuw norpellHoCTelR UCMONb30BaHa YacToTHasi UHTEpNpeTaLusa BePOATHOCTU, HabntogeHus paccMmarpusatoTcst
KaK BblGOpKa M3 3ajaHHON reHeparibHOW COBOKYNHOCTU, OLIEHKU U3MepPSIEeMO BENUYMHEI U XapaKTEPUCTUK MOrpeLIHOCTH
ABNAOTCA cTaTUCTUKaMKU. B kauecTBe MHTEpBarbHOW OLIEHKN UCMOMb3YETCS MOCTPOSHHbIA Ha OCHOBE CTAaTUCTUK AOBEPU-
TenbHbIA MHTEpBar, COOTBETCTBYIOLLUIA 3a/laHHO OBEPUTENbLHON BEPOSTHOCTH.

[MaBHLIM OrpaHUYEeHUeM UCMONb30BaHWSA YacTOTHOrO MOAXOAA SIBMSETCA HEBO3MOXHOCTL €ro KOpPeKTHOro pac-
npocTpaHeHUs Ha 3ajadvy OLieHMBaHWUA cucTemMaTuieckux norpeluHocTei. MNoaxon, OCHOBaHHLIN Ha «paHaoMU3aLMny cu-
CTEMaTUYECKUX MOrpeLllHOCTEN, NPUMEHUM NULLL B OTAENLHBLIX cflyyYasix. B pesyneraTte B pamkax 4acToTHOro rnoaxopa
HEeBO3MOXHO yKa3aTb B 06LLeM BuAe NpaBurio NOCTPOEHUS JOBEPUTENBHOMO UHTepBasna NorpewwHocT, 0cobeHHo npu Ha-
TINYNUN HECKONBKUX BANAIOLMX (DAKTOPOB, KaXAbliA N3 KOTOPLIX MOXET OMUCHIBATLCA CBOEN reHepanbHOW COBOKYNHOCTbLIO
W ANa KOTOPbIX MOryT ObiTh NonyyYeHbl cBoW BbIGopkU HabnogeHuit. MNpu oTCyTCTBUM CTPOrMX MaTeMaTUYECKUX METOA0B
MeTpororam 4acTo nNpuxoAaunoch obpallarbesi K MHKEHEPHBLIM (3MNUPUYECKUM) NpoLesypaM onpefeneHns AoBepuTenb-
HBIX MHTepBanoB 6e3 OLEeHKN KadecTBa Nonyvaembix pesynstatos!).

[6.1.6 BBefieHne B METPOMOrMYECKYIo MpaKkTUKy KOHUENUUN HeonpeaeneHHoOCTU nameperHnsa «PykosogcTeoM Mo
BbIpaXeHuto HeornpegaeneHHocTu naMepenns (GUM)», onybnukoBaHHeliM B 1993 1. (cM. «[Mpeaucnosune K mMexayHapoa-
HoMy pokymeHTy ISO/IEC Guide 98.1:2009» HacToslero ctaHgapTa), ABUNOCh NONLITKOW faTb MaTemMaTU4YeCKu CTPOornia
€AVHbIA NOAXOA K OLieHKEe COCTaBMSIOWUX HeonpefeneHHOCTU, 06yCNOBNEHHBIX KaK Cny4YalHbiMK, Tak U cucTeMaTude-
CKUMU cpakTopamMu, Mpu 3aflaHHbIX YCIOBUSAX U3MepuTenbHoi 3agadn. OaHako GUM He cMor B NONHON Mepe pelunTb
3Ty 3ajiadqy, OH NOSIBUNICA Kak BHYTPEHHE NPOTUBOPEUUBLIN AOKYMEHT, UCNONb3YIOWWUIA OQHOBPEMEHHO HaCTOTHYIO U 6ai-
€COBCKYI0 KOHLeNUuMn BeposaTHOCTU. EfMHas npoueaypa BbiBoga, Hanbornee KOppeKTHO U NOCneaoBaTeNlbHO ONUCaHHas
B JCGM 101:2008, ocHoBaHa Ha OTKase OT YaCTOTHON UHTepnpeTauun BEpOATHOCTU NPU OUEHKE TOYHOCTU U3MepeHUusn
B Morb3y cybbeKTUBHOIO NMpefcTaBrneHnst 0 BEPOATHOCTU. Ecnn B 4acTOTHOM NMoaxoAe NOHATUE CyYailHoW nepeMeHHo
MCMONbL30BaHO AN ONMcaHusA pesynisraTta/NorpeLlHoCcT UsMepeHns, To B CyBbeKTUBHOM noaxoae cnydvaitHas nepemeH-
Has ucnornb3oBaHa AN ONMUCaHUSA BO3MOXHbIX 3HAa4YE€HUIA n3MepseMoit BenuunHbl. Mpu 3ToM nonydeHne pacnpegeneHus
BEPOSATHOCTE, acCoLMMPOBaHHOIO C U3MEPAEMOIA BENUYMHOW, OCYLLECTBNSAETCA Ha OCHOBE:

) Mpumepom Takoit MHKeHepHOI NpoLenypL ABNSETCS cNoco6 OLEHUBAHNUA J0BEPUTENBHLIX FPaHNL| NOrPELIHOCTH
B PMI" 43—2001 «[pumMeHeHue «PykoBoACTBa NO BbIPAXEHUIO HEONPEAENEHHOCTU U3MEPEHUIY.
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- COCTaBMeHna ANA AaHHON M3MEepUTENbHON 3afadun MoAenu UsMEpPeHUin, CBA3LIBalOLLE N3MepsaeMyto BENUUUHY
(BbIXOAHYI0 BEMUYMHY) CO BCEMMN 3HAYUMBIMU BIUSIIOLLIMMUA BENUYMHAMU (BXOAHBIMU BENUUUHAMU Moaenn);

- MPUMNUCLIBAHUA BXOAHLIM BENUYUHaM pacrnpefieleHuit BeposTHocTel (B 06LWeM cny4ae, COBMECTHbIX), UCXOAS K3
uMetoLleiics MHdOpMaLyun 06 aTUX BenMUuMHax U ux HabnogeHuii (npu Hanuuuw),

- Npeobpa3oBaHWa COBMECTHOrO pacnpefiefieHns BXOAHbLIX BENUYUH B pacnpefeneHue BbIXOAHOW BENUYMHBI CO-
rmacHo npasunam npeo6pa3oBaHus Cny4YailHbIX NepeMeHHbIX.

B oTnuuune ot Teopun norpelHocTei (Ha 0CHOBE YacTOTHOIO NOAX0AA) KOHLUENUWUA HeonpeaeneHHoCcTU (Ha ocHoBe
CY6LEKTUBHOI BEPOSTHOCTU) HE UMEET MNPUHLIMMUANBHBIX OrPaHNYEHN A B NONyYEHUN OKOHYATENbLHOrO pesynsraTta U3-
MepeHusi B BUuAe yHKUMU pacnpefienieHunsi, accCoLUuMpoBaHHOR ¢ U3MepaeMoin BENUYNHON, YTO MO3BONSAET BbIYUCIIUTL
MHTepBarn BEpPOSATHOCTYU (oxBaTa) Ans noboi 3agaHHoi BeposATHOCTU. OfHaKo BO MHOFUX W3MEPUTENbHLIX 3ajadax aHa-
nUTUYecKoe pelleHue 3afa4n npeobpasoBaHWs MNOTHOCTEW BEPOATHOCTEN HEBO3MOXHO. B 3TOM criyyae TouHoe pelue-
Hue (B npefenax TOYHOCTU BbIMUCIIEHUIA) BCErja MOXET ObiTb Nony4eHo YnucnosbiM MeToaoM MonTe-Kapno (cm. JCGM
101:2008).

0B.1.7 Mpu Hannyumn BoIGOPKU HabNOAEHUA OJHO| UMM HECKONBKUX BXOAHLIX BENWYUH (Hanpumep, NnokassiBaeMoi
BenuynHel — cM. JCGM 104:2009, nyHKT 3.2) BXofHOE pacrnpefeneHne ANa 3TON BEMUYMHBI NONYyYaloT NPUMEHEHUEM
TeopeMbl baiieca. [oaToMy nepexo OT KOHLIENLMU MOrpeLlHoOCTEeN K KOHUenuuu HeonpeaeneHHOCTU MOXET paccMaTpu-
BaTbCA Kak Nepexof, oT YacToTHOro (06bLeKTUBHOIro) NoAxoAa B UHTEpNpeTaLun BeposTHOCTel K GallecoBckoMy (cybbek-
TUBHOMY).

MpuMeyaHue — CyllecTBYET LUMPOKUIA KPYr U3MEPUTENBHLIX 3agad, B KOTOPLIX NONY4aloT TOMBKO OAHO Ha-
6niogeHne Anst BXOAHOA BenuunHbl. OfHaKo U B 3TOM crnyvae BO3MOXHO dhopManbHoe NpuMeHeHWe TeopeMbl Baiteca,
MO3TOMY KOHLEMNLUIO HeoMnpeeneHHOCTU M3MepEHUsT MOXHO CBA3LIBaTL ¢ GanecoBCKUM NoAX0A0M 6e3 noTepn 06LHOCTH.

[B.1.8 BaxHbIMU XapaKkrepucTukaMu pe3ynsratoB nsmMepeHuii B 06onx nogxoaax ABNATCA UHTEpBaNbHLIE OLEH-
KW, KOTOpble, OHAaKo, UMEIOT pasHoe cofiepXaHue. B 4acToTHOM Noaxoae STo [0BEPUTENbHLIA UHTEPBarl, HESBHO NMpef-
nonararwLMi BO3MOXHOCTb MPOBEAEHUS HEOrPaHUYEHHOR Cepumn M3MepeHud U rapaHTUpYOLWWA HaKpbITUE UCTUHHOIO
3Ha4YeHUs N3MepsieMOI BEMMYMHEI B 3a[laHHON Aone p Takux usmMepeHuin. B GailecoBckoM nogxofe 3To UHTepBarn oxaara,
cofepxalluil C BEpOSTHOCTbIO ¢ 3HaYeHUEe N3MepsEeMOi BEMUYMHDI.

MpumevaHune 1—Yacro, 3ajaBas p = g, NbITAIOTCA NPOBECTN KONUYECTBEHHOS CONOCTaBNEHUE NOMyYaeMoro
[ 0BepUTENLHOrO MHTepBana ¢ UHTepBanom oxsara. OfHaKo HeobxoaMMO UMETL B BUAY, YTO NOAO0BHBIE MONBITKW HEKOP-
PEeKTHbI BBUAY COMOCTABINEHUS pa3sHbIX BENIUYMH.

MpumedyaHune 2— BcTpevatoleecsa B nuTepaTtype yTBepXaeHue, 4To o6a noaxoaa AaroT OAMHAKOBbLIE UH-
TepBalbHble OLIEHKW, HECMOTPA Ha WX pasHylo WHTepnpeTauuto, B obyemM criyyae HeBepHO. PaBeHCTBO OLEHOK UMeeT
MECTO TOMbKO B OTAEMbHBIX U3MEPUTENBHLIX 3afadax, XoTa K HUM, HanpuMmep, OTHOCUTCS YacTo BCTpeYaloLumiica criydai,
Koraa MOXHO 060CHOBaHHO NPEANONOXUTE HaNMYUEe OfHOW AOMUHUPYIOLLEA BNUSIOLLEA BENUYUHBI, pacripefeneHHoi no
HopMarnbHOMY 3aKkoHy. [ns faHHOR 3agaym, AeACTBUTENBHO, JOBEPUTENbHLIA MHTEepBan (HaMMeHbLUWIA) coBNageT ¢ UH-
TepBanioM oxsaTa (HaUMEHbLUUM), NOCKONLKY LieHTpanbHas cTaTUCTUKa, ucnonbayemas Ans nocTpoeHns 0BepUTENLHOrO
WHTepBana, Nog4YUHAETCH TOMY Xe f-pacnpefeneHunio, KOTopoe Nocne onepauuii caBura U MacliTabupoBaHus AaeT arno-
CTepuopHoe pacnpefeneHne na naMepaeMoin BENUYUHbLI (NPU yCnoBuM 3afaHna HeMHgOpMaTUBHLIX anpuopHLIX pac-
npefenexHnii Ans MaTeMaTU4ecKoro OXuaaHusa n AUCNepcun HopManbHoro pacrpefeneHus) B 6ailecoBckoM noaxoge.

0B.1.9 PasHuuya mexay 4acToTHbIM U BaiiecOBCKMM NOAXOAAMU HaMMsAAHO NPOSABNSETCS B TOM, HACKOSbKO B paM-
Kax AaHHoro nogxofa Nerko NonyyYnTe Ty UMM MHYIO XapaKTepUCTUKY pesynbrata M3MepeHusi. YacToTHbli noaxon oc-
HOBaH Ha MOMy4YeHWn ONTUMarbHbLIX TOYEYHBLIX OLEHOK (CTAaTUCTUK), MO KOTOPbLIM MOTOM MOXHO MOCTPOUTH (He Bcerga)
floBepuUTenbHbIA UHTepBan. PacnpeaeneHue criyd4ailHO NOrpeLIHOCTH, XapaKTepusyloLleid KauecTBO U3MepPEHUin, MOXeT
6bITh NOMY4YEeHO TOMBKO B OTAEMNBHBIX YacTHLIX criydasix. B 6ailecoBckom noaxoie cuTyaumsi npoTUBoONonoxHas. B nepyto
o4epefb, Nony4varoT pacrnpegeneHne BeposiTHOCTEN criyqaiiHON BENUHYUHBI, aCCOLMMPOBaHHOMN C U3MepSEMOii BENUUMHOMN.
Ha ero ocHoBe Bcerga ecTb BO3MOXHOCTbL NOCTPOUTL UHTEpBan oxsaTa. ToYeUHyI0 OLEHKY MONyYaloT U3 pacnpefeneHus
BEPOSATHOCTE nocre NMPUHATUSA Kakux-nmbo JonoMHUTENBHBLIX AONYLLEHWIA.

MpuMeyaHne — B 3aBACUMOCTU OT Lienieill UI3MepeHMNiA TOYE4HOI OLIEHKOI MOTYT CIyXWUTb pa3sHble NapaMeTphbl
NONY4YeHHOro pacnpeAeneHns ANs U3MepsieMoi BENUYUHBI, TakMe Kak MaTeMaTUieckoe oxupaHue, MeuaHa unm Moga.

[B.1.10 JocTonHcTBOM GaitecoBCKOro Noaxofa, a 3Ha4uT U KOHUENLUM HEOTNPEAENEHHOCTU U3MEPEHUI, SIBNSIETCS
Hanuyne opmManmaoBaHHOR NpoLeaypkl y4eTa anpuopHoi MHopMaLn pasHoro poaa (B TOM YUCe, O BOSMOXHBIX UMK
Hanboree BEPOATHLIX 3HAYEHUSX U3MEPSEMOI BENMYUHEI) NPU NMONYYEHUN pesynsraTa U3MEPEHUA.

ConocTtaBreHne KOHUENUUA NorpeliHoCTU U HeonpeAeneHHOCTU U3MEepeHUs NPOUNMICTPUPOBaHO Ha PUCYHKe
AB.1.

[B.1.11 B pamkax GaitecoBckoro nogxofa pelleHuem uaMeputenbHoi 3agaqum B obLiem criydae sBnsieTcs pacnpe-
JeneHune, accoLMnpoBaHHoe ¢ U3MepsieMoid BENIUYMHOM, KOTopoe, B obLem cnyyae, MHAUBUAYanbHO ANS KaXaon usme-
puTenbHoOW 3aga4un 1 B Hanbonee NoriHOM BuAe onNUCLIBAET BClo cobpaHHyto Npu pelueHnn AaHHON 3agavmn UHopMaLmio.

B uensx cokpalleHns obbeMa nepeaaBaemblx faHHbIX U YA06CTBa UX XpaHeHUs B JOKYMeHTaXx, paspabaTsiBaeMbix
JCGM/MG 1, ocHOBHBIM cnoco60oM NpeacTaBneHunst pesynsrara U3MepeHusi PUHAT UHTepBan oxsata (Mrnu obnacTb oxBa-
Ta B clfly4yae MHOroMepHoi U3aMepsaemoii BenuUnHel). INpu aToM, ofHaKo, cneayeT NOMHUTL, YTO 3a 06nacThLio oxBaTa Beer-
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[la CTOUT pacnpejeneHne COOTBETCTBYIOLLEN ClyqaiHoi NepeMeHHON 1, rMaBHOe, BO MHOMMX NPaKTU4ECKUX MPUNOXEHUAX
pesynsraToB NPOBEAEHHOTo U3MepeHUs HeoBxoguMMo 3HaTb He MHTepBan oxsaTa, a pacnpejerieHue, U3 KOTOporo OHO
nony4yeHo. NoaToMmy, Kak NpaBuo, XenaTenbHo COXPaHATL pesynsTaT UsMepeHus B BUAe pacnpeseneHns BeposiTHOCTEN
crny4YaiHon nepeMeHHoW, accoLMMpOBaHHON C N3MEPAEMOiA BENTUUMHON.

Buibopka +
BbiGopka AOonorNHUTenbHas
nHcopmaLus

ToyeuHas oLEeHKa
n3mepsiemMon
BenuduHbIl

Pacnpepnenenve
Ansi naMepsieMon

WHTepBanbHan
P Pacnpepenetue WHTepBankHas “\ \
PoHo oLeHka u3mepsieMol) {oueHka nsMepsemot
NorpeLwHocT!
MOrPELIHOCTH O e

a) YacToTHbiit nogxon b) baiiecoBckuit noaxoa

MpuMeyaHune — BonpocuTenbHble 3HaKU Ha CXeMe YaCTOTHOIO NOAXO0AA NOKa3bIBAKOT, UYTO NOMTyYEHNE OLEHKN
[aHHOI XapakTepucTUKN 3aTPYAHEHO MW HEBO3MOXHO. Ecnn 0co6eHHOCTM U3MepUTENLHOM 334241 NO3BONSAIOT NONYYUTL
pacrpegeneHne NorpeLIHOCTH, TO JOBEPUTENBLHBIN UHTEPBA MOXET BbITb paccuuTaH. OBpaTHoe yTBepXkAeHHUe, BoobLye
roBOpSi, HEBEPHO.

PucyHok [Ib.1 — Ob6obLieHHas cxemMa NofyveHns pesynerata MU3aMepeHns B paMkax 4acTOTHOMO
1 GaitecoBCcKOro NOAXoA0B

0B.2 lononHUTenbHble 3aMeYaHUs K HaCTOoALEMYy CTaHAapTy

0B.2.1 HacToswuid ctaHAapT SBNAeTCH BBeeHNeEM MexayHapogHoro gokymeHTa JCGM 101:2008, koTophlid, op-
MarnkbHo ABRASACL fononHeHnem k JCGM 100:2008 (GUM), B geificTBUTENbHOCTU Hanbonee NorHo U nocriefoBaTenbHO
BBOAWT KOHLENLMIO HeonpeeneHHOCTU U3MEpeHUI AN caMblX pasHoobpasHbIX U3MepUTenbHLIX 3ajady. B aToM oTHoLe-
HWUM MeTog, ycTaHoBneHHbIn JCGM 100:2008 (GUM), MOXHO cuuTaTh pacrnpocTpaHeHneM KOHUeNLUMn HeonpegeneHHoCcTH
U3MepeHUi Ha YacTHbIW cryvail MMHeRHbIX Mogernel, BoIXOAHAA BeNWYMHA KOTOPLIX NOAYMHAETCS HOPManbHOMY 3aKOHY
(unu t-pacnpegenexuto).

HacTosAlui cTaHaapT ycTaHaBnMBaeT MeTof, NO3BONAIOLWMUA NonyYuTb Hanbonee obLyro XapaKTepuUCcTUKy Kade-
CTBa MeTofAa U3MepeHuii — pacrnpeaeneHne BeposiTHOCTEN CryyvaiHoi BENUYUHLI, aCCOLMUPOBAHHOI C U3MepsieMoil Be-
NNYMHOR, — AnA NoBbIX U3MepUTENbHLIX 3aad, e usMepsemMas BenmydnHa — ckansp.

0B.2.2 [lokymeHT coxpaHsieT npeemctBeHHocTe GUM, ofiHaKo, nmocKonbKy OH NOSBUNCS 15 neT cnycTs, B HEM y4-
TeHa Kputuka GUM. KoHuenums HeornpefeneHHocTn U3MEPEHNA U3NoXKeHa CTporo, NocneaoBaTenbHO Ha OCHoBE CyOb-
€KTUBHOIA MHTepnpeTaLun BeposTHOCTU. PAa noHaTUiA, BBegeHHbIX GUM (Hanpumep, oLeHWBaHWe HeornpeseneHHoCTH No
TMNy A n B, acbdbexTnBHOE YnCo cTeneHei cBoBoAbl) U He SBNSIOLMXCSA NPUHLMNUANBHO HeoBXogMMbIMU AN N3NOXKEHUS
KOHLeNUun HeonpeeneHHocT!, He paccMaTpuBalTC B HacTosILLeM cTaHAapTe. B HeM, ofHako, ocTaBneHbl Takue no-
HATUA, KaK CTaHAapTHas 1 pacluMpeHHas HeonpeaerieHHOCTH, Takke He ABMSALWMecA HeoBX0AUMbLIMU afleMeHTaMn KOH-
Lenuuu HeonpeaeneHHOCTU U3MepeHnUs. STU NOHATUS OCTaBMEHb B LIENSAX NpeeMCcTBEHHOCTM nanoxeHns ¢ GUM u cono-
CTaBMNEeHUs pe3ynsTaToB U3MepeHUin HeonpeaeneHHocTU no GUM 1 nonyyeHHbIX ¢ MpUMeHeHneM Metoga MoHTe-Kapno.
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Pepaktop E.B. TanaHyesa
TexHuyeckuit pegaktop B.H. [Ipycakosa
Koppektop M.U. lNepuwiuHa
KomnbloTepHas BepcTka E.O. AcmatiuHa

CpaHo B Habop 13.09.2017.  lMoanucaHo B nevatb 16.10.2017.  dopmart 60x841/8. FapHuTypa Apuvan.
Yen.neu. n.9,30.  Y4y.-u3n.n.9,05. Tupax 323k3. 3ak. 1971.
MoAaroToBNEHo Ha OCHOBE AEKTPOHHOI Bepcun, NpeoCTaBNeHHo paspaboTynkom cTaHaapTa

WN3aaHo n otnevaraHo Bo OIYM « CTAHOAPTUH®OPM», 123001 Mockea, MpaHaTHbIW nep., 4.
www.gostinfo.ru  info@gostinfo.ru
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