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Mpeaucnosue

Llenu, OCHOBHble MPUHLMNBI U OCHOBHOWN MOPSAAOK NpoBeAeHMs paboT No MeXrocyaapCTBEHHOMW CTaH-
naprusauun yctaHosneHbl B FOCT 1.0—2015 «MexrocyaapCcrBeHHaa cuctema craHaaptusauun. OCHOBHbIe
nonoxexusy n FOCT 1.2—2015 «MexrocyaapcreeHHas cuctema ctaHaaprusauyuu. CtaHaapTel MexXrocyaap-
CTBEHHblIE, NpaBuna n pekomMeHaaLum N0 MEXrocyaapCTBEHHON cTaHaapTusauuu. Npasuna pa3paborku, npu-
HATWS, OGHOBNEHUA N OTMEHbI»

CeefieHUA O cTaHaapTte

1 NOANOTOBJIEH MexrocynaapCTBEHHbIM TEXHUYECKUM KOMUTETOM Mo craHaaprtudayum MTK 125
«CTaTtnucrTuyeckne MeToabl B ynpaBneHumn Ka4ecTBoM NPoAyKLUUMy Ha OCHOBE COOCTBEHHOIO NepeBoAa Ha pyc-
CKMUM S3bIK aHIMOA3bIMHON BEPCUN MEXAYHAPOAHOTO AOKYMEHTA, YKA3aHHOTO B NYHKTE 5

2 BHECEH $eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryfimpoBaHunio U METPONOrum

3 MPUHAT MexrocyaapcTBEHHbIM COBETOM NO CTaHAapTU3auum, METPONOruM u ceptudukauum (npo-
TOKON oT 14 nonsa 2017 r. Ne 101-n)

3a npuHATME NporonocoBanu:

KpaTtkoe HaumeHoBaHue CTpaHbl Koa ctpaHbl no MK CokpalleHHoe HauMeHOoBaHWe HauWoHanbHoro opraHa
no MK (UCO 3166) 004—97 (UCO 3166) 004—97 no cTaHaapTUsaLun

Benapycb BY locctangapt Pecnybnuku Benapycb

KasaxcTaH Kz loccranpapT Pecnybnukn Kasaxcrau

Kupruausa KG KulpreiscraHaapt

Poccusa RU PocctaHgapt

4 Tpukasom denepanbLHOro areHTCTBa N0 TEXHMHECKOMY PEryfnmpoBaHuio U MeTponorumn 12 ceHTabpa
2017 r. Ne 1065-ct mexrocyaapcteeHHbli crangapt FOCT 34100.3—2017 sBeaeH B AeCTBUE B KAYECTBE Ha-
LuuoHaneHoro craHgapra Poccuiickon deaepauun ¢ 1 ceHTabps 2018 1.

5 Hacrosiumid cTaHaapT UAEHTUYEH MexayHapogHoMmy AokymeHTy ISO/IEC Guide 98.3:2008 «He-
onpeaeneHHocTb u3mepeHus. Yactb 3. PyKOBOACTBO NO BbIPaXXEHMIO HEONPeAENeHHOCTU U3MEPEHUsy
(«Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measurementy, IDT).

MexxayHapoaHblIii JOKYMeHT noarotosreH Pabouyen rpynnon ISO/TAG 4/\WG 3 MexxayHapoaHOV opraHu-
3auuun no crangaptusagum (1ISO).

OdomupmanbHble 9K3eMNNAPbI MEXOYHAPOAHOIO CTaHAapTa, Ha OCHOBE KOTOPOro MOATrOTOBMEH HACTOS-
LLUMIA MEXroCyAapCTBEHHbIW CTaHAAPT, U MEXAYHAPOAHbBIX CTAHAAPTOB, HA KOTOPbLIE AaHbl CCbIMKA, UMEKTCS
B denepansHOM areHTCTBE MO TEXHUYECKOMY PETYNUPOBAHUIO U METPONOTNM

6 BBEAEH BINEPBbIE

7 NEPEU3JAHME. Mionb 2018 r.
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UHpopmayua 06 UMEHEHUSX K Hacmosauiemy cmaHdapmy rybrukyemcs e exe200HOM UHGOpMayUOH-
HOM yKaszamene «HauuoHanbHblie cmaH0apmabi» (M0 cocmosHu Ha 1 aHeapa mekyuiezo 2o0a), a mekem
U3MeHeHULll U ronpasoK — 8 eXXeMeCsIYHOM UHhOPMaUUOHHOM yKkazamerne «HayuoHanbHbie cmaHdapmebi».
B cniyqae nepecmompa (3ameHbl) unu ommeHbl Hacmosiwe20 cma+Hdapma coomsememeayiouiee ysedomrie-
Hue 6ydem onybruKoeaHoO 8 eXeMeCAI4YHOM UHGhOPpMayUOHHOM yKa3amerne «HauyuoHarnbHbie crmaHoapmeiy.
Coomeemcmeyiowias uUHgopmayus, yeedomneHue U meKcmbl pa3mewalomecs makxe 8 UHGOPMauyUuoHHOU
cucmeme obujeeo nosnb308arHus — Ha oguyuansHoM catime ®edeparnbHo20 azeHmemea o MexHU4eCcKoMy
peaynuposaruro U Memposioauu 8 cemu UiimepHem (www.gost.ru)

© ISO/IEC Guide, 2008 — Bce npaBa coxpaHaTcsa
© CraHpaptuHdopm, opopmnerune, 2018

B Poccunckon ®eaepauun HacToAaLWmMii CTaHAaPT He MOXKET ObITb NOMHOCTbIO UINN YaCTUYHO BOCMNPOU3-
BEAEH, TUPAaXXMPOBAH U PaCNpOCTPaHEH B KAYeCTBe ohulmansHoro usganusa 6e3 paspewwenusa degepansHoro
areHTCTBa Mo TEXHUYECKOMY PETryNMPOBaHUIO U METPONOrUn
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AHHOTauusa

PykoBoacTBO ycTaHaenueaer obLume npaBuna OUEHWBAHUS U NPEACTaBNEHUSA HEONPEAEeNneHHOCTU U3-
MEepeHUsi MPUMEHUTENBHO K LUMPOKOMY CMEKTpy nsmepeHuin. OcHoBol PykoBoacTBa siBNsOTCA PekomeHaa-
uus 1 (C1-1981) MexxayHapoaHoro komuteta mep u secos (MKMB) n PekomeHaaumus INC-1 (1980) Paboueri
rpynnel N0 HeonpeaeneHHocTu. PaBoyas rpynna no HeonpeaeneHHocTu Bbina opraHmdosaHa MexayHapoa-
HbiM 61opo mep u BecoB (MBMB) no nopyvenuio MKMB. Pekomenaauus, paspaboraHHas Pabouyeit rpynnoi,
ABMSAETCH €AWHCTBEHHOW PeKOMeHAaunei B OTHOLLEHUW BbipaXeHuWs HeonpeaeneHHOCTU U3MepPEHUs, 0aobpeH-
HOW MeXnpaBuUTENbLCTBEHHOW OpraHusauune.

PykoBoacTtBo pa3pabotaHo o6beamHeHHOW paboueli rpynnoi 3KkcneproB, HasHavyeHHbix MBMB, LUCO,
M3K u MO3M.

Creaylowme cemb opranusaumit! nongepxkanu paspabotky PykoBoacTsa, kotopoe nyBrnnkyeTcs oT ux
UMEHM:

- MexgayHapogHoe 6topo mep u Becos (MBMB);

- MexayHapoaHas anekTpoTtexHuyeckasa kommucens (MIK);

- MexayHapoaHas degepaums KnuHndeckoin xumun (MOKX)2;

- MexayHapoaHas opraHusauua no craHgaprtusauun (UCO);

- MexxayHapoHbIi COI03 TEOPETUYECKON U NpuknaaHoil xumun (UFOMAK)Z;

- MexxayHapoHblil COI03 TEOPETUYECKON U NpuknaaHoil duauku (MFOMAM)?Z;

- MexxayHapoaHas opraHusauus 3akoHogatenbHou metponorun (MO3M).

Monb3oBarenein PykoBOACTBA NPUIMALLAIOT NPUCHINATL CBOM 3aMEYaHUs U NPeanoxeHns B nodylo u3
CEMM YKa3aHHbIX MEXAYHAPOAHBIX OPFaHN3aLMiA, Ybi apeca ykasaHbl Ha 06paTHOI CTpannLe 06noxxus.

1 MNpumeyanme k naganmnio 2008 r. B 2005 r. K ykasaHHLIM CEMN MEX/yHapOAHLIM OpraHM3aLMsiM NPUCOEANHUIOCH
MexayHapogHoe coTpyAHU4EeCTBO Mo akkpeauTauyun nabopatopuit (UAK).

2 Mpumeyanue k usnanmnio 2008 1. B 1995 . HAMMEHOBAHNA TPEX MEXAYHAPOAHLIX OpraHu3aLuil 6binKu U3MeHe-
Hbl. Tenepb 3TW opraHu3aLMu UMeIoT cnegyrowme HaumeHosaHua: MexayHapoaHaa deaepaumsa KITMHUYECKOW XMMUKN 1
nabopatopHoii MeauLmHbl (MOKX), MexayHapoaHan opraHusaymsa no TeopeTudeckon u npuknagHon xumum (UIOMAK);
MexayHapogHasa opraHu3aLus Mo TeopeTu4eckoin u npuknagHoin gpusuke (UIOMAM).

3 Mpumeyanue Kk napanuio 2008 r. B HacToAwee BpeMsA CCbiNKa Ha agpeca BOCbMU MeXAyHapoAHbIX opraHu3aLui,
noaaepxasLumx paspabotky PykoBogcTsa, npusegeHa Ha caitTe O6beiMHEHHOro KOMUTETa Mo pa3paboTke pyKOBOACTB
B o6nactu metponorun (JCGM): http:/mvww.bipm.org/en/committees/jc/jcgm.
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Mpeaucnosue K MeXayHapoOAHOMY OOKYMEHTY
ISO/IEC Guide 98.3:2008

B 1978 r., npusHaBaa OTCYTCTBUE MEXAYHAPOAHOro €AMHCTBA MO BOMPOCY BblpaXXeHUsi HeonpeaerneH-
HOCTU M3MepeHus, Haunboree aBTOpUTETHAs MexXAyHapoAHas opraHusauusa B obnactu metponorun MKMB
obpartunacs B MBMB ¢ npocbGoit paccMoTpeTb 3Ty Npo6nemy COBMECTHO C HALMOHANbHbLIMK METPONOruYe-
CKMMM nabopaTopusiMn U NOATOTOBUTL COOTBETCTBYIOLLYIO PEKOMEHAALMIO.

MBMB noarotoBuno nogpobHyto aHKeTy W pasocnano ee B 32 HauMoHasnbHble MeTporornyeckue nado-
paTtopum, 3aMHTEPECOBAaHHLIE B pa3peLLeHn JaHHON Npobnemsl, a Takxke ANsA CBeAEHUs B NATb MEXAyHapoa-
HbIX opraHusauuii. K Hayany 1979 r. 6binm nonyveHsl oTBeTHI M3 21 na6opartopuu [1]. MoyTu B KaXXaoM oTBeTe
noaYepKMBanach BaXXHOCTb YCTAHOBIIEHWUS NPU3HAHHOM HA MEXAYHAPOAHOM YPOBHE NpoUeaypbl BbipaXeHus
HeonpeaeneHHoCTU u3MepeHust U 06beMHEHNS YacCTHbLIX COCTABNAIOLMX HEONPEAENIeHHOCTU B 0AHY 00LLyio
HeonpeaeneHHocTb. OAHaKo B TOM, Kakoi AomkHa ObITb 3Ta NPoLEeAypa, eAUHCTBA AOCTUTHYTO He 6bino. [ns
pewleHus atoro sonpoca MBMB opraHu3oBano BCTPedy, Ha KOTOPOi NpuCyTCTBOBanu npeacrasuteny 11 Hauuo-
HanbHbIX MeTponornyeckux naéoparopuii. 3ta Pabouas rpynna no HeONpeaeneHHocTn paspabortana Peko-
meHaaumio INC-1 (1980) «BbipaxeHue akCnepumeHTanbHbIX HeonpeaeneHHocTeny [2]. Pekomenaauus Gbina
ono6peHa MKMB B 1981 r. [3] u noaTBepxaeHa B 1986 . [4].

3apadvy pa3pabotku nogpobHoro PykoBoacTBa, OCHOBAHHOIO Ha MOATOTOBMEHHON Pabouel rpynnou
PekomeHgauuu (koTopasa sABRNAETCA cKopee KpaTkon (popMynmpoBKOM ODWMX NPUHLUUNOB, YEM AEeTanu3mpo-
BaHHoOW nHcTpykuuen), MKMB nepepano MexayHapogHou opraHusaumu no craHaaprusauum UCO, kotopasa
morna B 6oMnbLUein CTENEHN y4eCTb MOTPEOHOCTU, BOZHUKAIOLLUME U3 LUMPOKNX UHTEPECOB MPOMbBILLIEHHOCTYN U
TOProBN.

OTBETCTBEHHOCTb 3a peLUeHNE YKa3aHHON 3aaa4u Obina BO3N0XKeHa Ha TEXHUYECKYIO KOHCYNBTAaTUBHYIO
rpynny no metrponorun (WCO/TATI 4), Luenblo KOTOPOK B TOM YNCIE ABAAETCH KoopauHauua pa3paboTku pyko-
BOACTB B 06ractu usamepeHuii, npeacrasnsowmx odwmii uitepec ana UCO u aApyrux WwecTu opraHusauui,
koTopele BMecTe ¢ UCO yvacteyior B pabote UICO/TAT 4: MIK (naptHepa NCO B o6nactu mMexayHapoaHo#n
crangaptusauguu); MKMB 1 MO3M (aByx BCEMUPHO NPU3HAHHBLIX MEXAYHAPOAHLIX OpraHusaumin B obnacru
meTponoruu); UIOMAK n UIOMAT (aByx MexayHapoAHbIX CO030B B 00nacTn pusnkn u xummmn) u MoKX.

WCO/TAT 4, B cBolo o4yepeab, ydpeauna Pabouyio rpynny 3 (MCO/TAT 4/PI 3), cocTosiLylo M3 9KC-
nepros, npeanoxeHHsix MBMB, M3K, NCO n MO3M u yTeepxaeHHbix npeaceaarenem NCO/TAT 4. Mepea
Hen Obina nocraesneHa cneayowas sagada: paspaborTarb pykoBOAALLMI AOKYMEHT, 6asupytowmiica Ha Peko-
meHaaumu Pabouen rpynnsl no HeonpeaeneHHoctn MBMB, B kKOTOpOM Gbinm 6bl chopMynupoBaHbl Npasuna
BbIPAXXEHWSA HEOMNPEAENEeHHOCTU U3MEPEHUS U KOTOPLINA MCNONb3oBancst 6bl opraHMsauusammu u cnyxxoamu B
obnacrtu craHgapTu3auuu, kanubpoBkK, akkpeauTauum nabopartopuii, a Takke B METPONOTUN.

Llenbto 4aHHOTO PyKOBOACTBA AOMMKHO ObINO CTaTh;

- obecneveHne npesocTaBneHns NOMHOM MHGOPMALIMK O TOM, Kak NOJyYeHbl YTBEPXKIEHUS O Heonpe-
AeneHHOCTU U3MepPEeHni;

- co3faHue OCHOBbI ANA MEXAYHAPOAHOrO CONOCTaBMNEHUS Pe3ynbTaToB U3MEPEHU.

Hacrosuiee nepsoe nsganue ISO/IEC Guide 98-3 oTmeHsA€eT n 3ameHsieT « PykoBOACTBO NO BbIPaXKEHUIO
HeonpeaeneHHOCTU U3MepeHuii», onybnukosaHHoe coBmectHo MBMB, M3K, MOKX, MCO, UIOMAK, NHOTAM
n MO3M B 1993 I. U nepeunsgaHHoe C ucnpaeneHusmm B 1995 r.

Vi
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BBeaeHune

0.1 Coob6LueHuI0 0 pesynbTate U3MepeHusi BENMYMHbI AOMKHA COMYTCTBOBATL HEKOTOPAS KONMUYECTBEH-
Has xapaKkTepucTuKa Ka4yecTBa pesynsrata U3MepeHuid, YToObl Npu CNONb30BaHWKN 4AHHOTO pe3yrnbsrara Bo3-
MOXHO ObINO OLEHWUTL ero J0CTOBEPHOCTL. Be3 Takow uHdopmalun pesynsrarbl USMEPEHUI HENb3s COMo-
CTaBWUTbL HU APYT C APYIOM, HU CO 3HAYEHUSMM, YKA3aHHbIMWU B TEXHUYECKUX YCIOBUAX UMU cTaHgapre. 310
TpebyeT HanMuus NPoCcToi B NPUMEHEHUMN, MOHSATHON U OBLLEeNPU3HAHHON NPOLEAYpPbl, MO3BONAIOLLEN Xapak-
Tepu30BaTb Ka4eCTBO pPe3ynbrara M3MEePEHU, T. €. OLEHUBATL U BbIPaXKaTb €ro HeOonpPedes1ieHHoCMb.

0.2 MoHATHUe HeonpedenieHHOCMU KaK KONMUYECTBEHHOW XapakTEPUCTUKU SBMSAETCH OTHOCUTENbLHO HO-
BbIM B UCTOPUM U3MEPEHUI, XOTHA NOHATUA M02PeWHOCMU W aHanu3a rnoepewHocmel fasHo UCNONb3YITCA
B METPOornyeckoli npaktuke. B HacTosilee BpeMs 0BLUENPU3HAHHO, YTO NOCME TOr0, Kak HalAEeHbl OLEHKN
BCEX OXKMAAEMbIX COCTaBNSAIOLLMX NOrPELLUHOCTU M B PE3yNnbTaT U3MEPEHNSA BHECEHBI COOTBETCTBYHIOLLUE MO-
npaBKu, BCe eLUe OCTAEeTCA HEeKOTopasi HEONPEAEeNeHHOCTb B OTHOLLEHUW NMOMYYEHHOro pe3ynbrara, T. €. Co-
MHEHWE B TOM, HACKOINbKO TOYHO OH COOTBETCTBYET 3HAYEHNIO U3MEPSAEMON BENNYNHBI.

0.3 Moao6Ho ToMy, kak MexxayHapoaHas cuctema eguHul (CK), Byayum CMCTEMON NPaKTUYEeCKU YyHUBEp-
CanbHOro NCNONbL30BaHUS, MPUBHECA COrNMacoOBaHHOCTb BO BCE HAYYHbIE U TEXHUYECKUE U3MEPEHUSA, MEXOY-
HapoAHOEe €AUHCTBO B OLEHMBAHUU W BbIPQXKEHWUM HEONPEAENEHHOCTU 3MepeHnsa obecnedmno Obl JOIPKHOE
NMOHUMAHME W NPaBUILHOE UCMONbL3OBAHWE LUMPOKOrO CMEKTpa Pe3ynbTaTtoB M3MEPEHWIn B Hayke, TEXHUKE,
TOProBse, NPOMBILLIIEHHOCTM U 3aKOHOAATENLCTBE. B yCnoBuax MexayHapoaHOro pbiHKa Ype3Bbl4aiiHO BaX-
HO, YTOBbl METOA OLIEHMBAHWA W BbIPAXKEHWS HEONPEAENEHHOCTU Obin €ANHBIM BO BCEM MUpE, a pe3ynbrarhbl
M3MEPEHWIA, NPOBEAEHHBIX B Pa3HbIX CTpaHax, Bbiu nNerko conocraBuMbl MEXay COBOM.

0.4 NaeanbHbli METOA OLEHMBAHUS U BbIPaXXeHUs1 HEONPEAENEeHHOCTN pedynbrata u3MepeHus A0n-
XeH ObITb yHUBEPCaIbHbIM, T. €. TPUMEHUMbIM KO BCEM BUAAM U3MEPEHUI U BCEM BUAAM BXOAHOW UHGOpMAa-
LuK, UCNONb3yemMoi B UBMEPEHUSX.

BenuunHa, HenocpeaCTBEHHO UCNONb3yemas ANs BbIPAXEHUS HEONPEAENEHHOCTU, AOMKHA ObITb:

- BHYMPEHHE c0enacos8aHHol, T. €. HENOCPEACTBEHHO BbIBOAUTHLCS U3 COCTaBMAIOLLMX €€ KOMNOHEHTOB
U He 3aBUCETb OT TOT0, KaK 3T KOMMOHEHTbI FPYNMUPYIOTCA U KaK OHU AEnsATCA Ha NOAKOMMNOHEHTbI;

- nepeHocumoll, T. €. AONYCKaIoLLEeNn HeNnoCpeaCTBEHHOE UCTIONb30BaHWUE HEONPEAENEeHHOCTU, NOMNyYeH-
HOW ANsi OQHOTO pe3yrnbrarta U3MEepPEHWs, B Ka4eCTBE COCTaBNSAIOLLEN HEONPEAENEHHOCTU PYroro USMEpPeHus,
B KOTOPOM MCNOMb3YETCA NEPBLIA Pe3ynbrar.

Kpome TOro, 3a4actyto B NpOMbILLIEHHOCTU U TOPIOBIE, a TaKke B 34paBoOXpaHeHun U B cdepe obe-
crneyeHnsa 6e30nacHOCTU pe3yneTat M3MepeHUst 4OIDKeH ObiTb NPeACTaBNeH C yKa3aHMEM OXBaTbIBalOLLErO
ero uHTepBeana, B npegenax KoToporo, kak MOXHO oxuaatb, OyaeT HaxoauTbcs Gonbluasa yacTb pacnpeaene-
HUS 3HAYEHUI, KOTOPbIE 06O0CHOBAHHO MOTYT ObITb NPUNUCAHBI U3MEPSIEMON BENUYMHE. Takum obpasom, uae-
anuHbIil METOA OLIEHWBAHWA U BbIPAXKEHUA HEONPEAENEHHOCTU U3MEPEHUS AOMKEH NPEAOCTABNATh BO3MOX-
HOCTb yKasaTb TaKOW WHTEpBan, B YaCTHOCTH, KOTOPLIN Obin Obl AeHCTBUTENBHO GNM30K K AOBEPUTENBHOMY
WHTEpPBany ¢ 3a4aHHbIM YPOBHEM AOBEPUA.

0.5 Moaxoa, Ha KOTOPOM GasnMpyeTca HACTOSILLMIA PYKOBOASILLMIA JOKYMEHT, usnoxeH B PekomeHaa-
uum INC-1 (1980) [2] PabGouen rpynnbl N0 HeonpeaeneHHOCTU, opraHu3oBaHHoi MBMB no uHuumaruee
MKMB (cm. npeaucnosue). JJaHHbIN noaxoa, 000CHOBAHHOCTbL KOTOpPOro obcyxaaercs B npunoxenuu E, co-
OTBETCTBYET BCEM BhbILLEYKA3aHHbIM TpeboBaHUAM. 3TOTO HeNb3s cka3arb 0 6ONbLUMHCTBE A PYIUX UCMONb3Y-
€MbIX B HacTosuee Bpema merogax. Pekomengauusa INC-1 (1980) 6bina ogobpeHa n BHOBb NOATBEPXKAEHA
MKMB ero cobctBeHHbIMM Pekomenaauueit 1 (CI-1981) [3] u PekomeHnagauueii 1 (CI-1986) [4], nepeBoa kOTO-
pbixX npuBeAeH B npunoxeHun A (pasaensl A.2 u A.3 COOTBETCTBEHHO). [MOCKONLKY OCHOBOW 41151 HACTOSAILLETO
PykosoactBa ocraercsa Pekomengauus INC-1 (1980), ee nepeBoa TaKke npuBeaeH B NpunoxeHuun A (pas-
aenA.1).

0.6 KpaTtkoe onucaHue MeToAa, YCTaHOBSIEHHOTO HAaCTOSILUMM PYKOBOASILLMM JOKYMEHTOM MO OLIEHMBA-
HUIO N BbIPAXEHUIO HEONPEAENEHHOCTN U3MEPEHUI, NPUBEAEHO B pasaene 8, a paa noapOOHbIX MOSCHSIOLLUX
NpuMepoB — B NpunoxxeHum H. OcTanbHbie NPUNOXEHUsI NOCBSILLEHbI: TEPMUHAM, UCMOMNb3yEMbIM B METPO-
norun (NpunoxexHme B), OCHOBHbLIM TEPMUHAM U NOHATUSAM MaTeMaTU4ecKon CTaTuctTuku (npunoxexue C),
CONOCTaBMNEHUIO NOHATUN KUCTUHHOE 3HAYEHUEY, KNOFPELUHOCTb» U «HEONpPeAEneHHOCTby (Mpunoxexue D),
NPaKTU4ECKOMY PYKOBOACTBY MO OLIEHMBAHUIO COCTABNAIOLMX HeonpeaeneHHocTn (npunoxexue F), oueHusa-
HUIO cTeneHel csoboabl U YPOBHEN aoBepus (Npunoxenue G), UCMONb3yeMbIM OCHOBHbIM MareMaTuyeckum
cuMBonam (npunoxenue J). B koHUe AoKkymMeHTa npuBeaeHa 6ubnuorpacus.

Vil
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M E X T OCVYdAUPTCTUBTETHHB H C TAHJIJDAPT

HEOMNPEOQENEHHOCTb U3MEPEHUA
Yactb 3

PyKOBOACTBO NO BbIPAXEHUIO HEON peesrieHHOCTU U3MepeHns

Uncertainty of measurement. Part 3. Guide to the expression of uncertainty in measurement

Dara BBegaeHna — 2018—09—01

1 ObnacTb NpUMeHeHus

1.1 Hacrosiuee Pykoeodcmeo ycTtaHaBnuBaeT obLume npaBuna OLEHUBAHUA U BbIPAXEHUA Heonpeae-
NEHHOCTU U3MEPEHUs, KOTOpbI€ crneyeT cobnioaatb Npu U3MEPEHUsIX pa3HOW TOMHOCTU U B PasHbiX 06-
nacrtsix — OT TEXHMYECKUX U3MEPEHUI Ha NPOU3BOACTBE A0 (byHAAMEHTaNbHLIX HAaYYHbIX UCCNEAOBAHUM.
Moaxon, YCTaHOBAEHHbIN HACTOALMM Pykogo0CmeoM, pacnpOCTPAHAETCH HA LUMPOKUIA CNEKTP USMEPEHMIA,
BKSIOYASA T€, YTO UCNONbIYIOT ANis:

- obecneveHuns Tpebyemoro kauecTBa NPOAYKLMMU U KOHTPONS Ka4eCTBa HA NPOU3BOACTBE;

- NPOBEPKU BLINOSNIHEHUA TPeBOBaHMI1 3aKOHOB U HOPMATUBHbIX JOKYMEHTOB;

- npoBeaeHna pyHaaMeHTarnbHbIX U NPUKIAaAHbIX UCCNEA0BAHMIA U pa3paboTOK B HAYKE U TEXHUKE;

- KanuBpPOBKK STANOHOB M MPUOOPOB, a TaKKe NPOBEAEHUSI UCTILITAHWIA B COOTBETCTBUM C HALMOHATb-
HOW CxeMon obecneyeHnss egquMHCTBA M3MEPEHUIn (ana obecneveHns NPOCEeXUBAEMOCTU K HAUMOHASbHBIM
aTanoHam);

- pa3paboTKun, NOLAEPKAHUA U CIIMYEHUS MEXAYHAPOAHLIX U HALMOHAMNBHbLIX 3TANIOHOB €AWUHUL, Benu-
YWH, BKMIOYAsA CTaHAapTHbIe 06pasLbl BELECTB U MaTepuarnos.

1.2 Hacrosiwee Pykosodcmeo B NEPBYIO OYEPEAb PaCCMaTPUBAET BbipaXXeHUE HEONPEeaeneHHOCTN n3-
MEPEHUS XOPOLLO ONpeAeneHHON BENMYMHBI, XapaKTEpU3yemMoil eIMHCTBEHHbIM 3Ha4eHueMm. Ecnu npegmet
M3Y4EeHWA HEMb3s OXapaKkTepu3oBaTb €AWHCTBEHHbIM 3HAYEHUEM, @ NULLL HEKOTOPbIM pacnpeaeneHnemM 3Ha-
YEHUN UMN eCNN OH XapaKkTepu3yeTCA 3aBUCUMOCTLIO OT OAHOr0 Unu Gonee napameTpoB (Hanpumep, npea-
cTaBnsieT coboin BPeMEHHOM NpoLece), TO U3MepAeMbIMU BENMYMHAMU, TPeOyeMbIMU ANSA €ro ONUCaHus, siB-
NATCA napameTpbl pacnpeseneHns U 3aBUCUMOCTU.

1.3 Hacrosiwee Pykoeodcmeo pacnpoCTPaHSIETCA TakKe HA OLEHUBAHME U BblpaXeHWe Heonpeaenex-
HOCTU Pe3ynsTaTOR TEOPETUHECKMX PACHETOB U UCTILITAHUIA, METOAOB U3MEPEHWI, aHANN3a CrOXHbLIX CUCTEM.
MOCKOMbKY B Takux NPUIOKEHWUSIX pe3yrbTaT OLEHMBAHWS BEMWYUHBI U €r0 HEONpPEAENEeHHOCTb MOryT ObiTh
YMO3PUTENbHBLIMU U NMOSTHOCTbIO OCHOBAHHbLIMU Ha TMMOTETUYECKUX AAHHbLIX, TO TEPMUH «pe3ynbrar u3mepe-
HUIY», UCNOMNb3yeMbli B HAcTosILLEeM Pykosodcmee, crielyeT TONKOBaTb B 9TOM Donee LUMPOKOM KOHTEKCTE.

1.4 Hacroswwee Pykoeodcmeo ycTaHaBnMeaeT obLuue npaBuna OLeHUBAHMA U BblpaXeHus Heonpeae-
NEHHOCTN U3MEPEHUS U HE COAEPXUT NOAPOOHBIX yKasaHuii AN KOHKPETHLIX U3MEPEHUIA. B Hem He paccma-
TPUBAETCA TaKKe BONPOC, KakuM 00pa3oM NonyveHHas oLeHKa HeonpeaeneHHOCTM pesynbTaTta KOHKPETHOTO
U3MepeHna MOXeET ObITb UCNONb30BAHA B AaNnbHENLLEM, HANPUMED, AN BIBOAA O COMOCTABUMOCTU AAHHOTO
pesynbrarta ¢ pesynsraramMmmu aHanorMyYHbIX MU3MepeHuin, Ansa yCTaHOBNEHWS ONYCKOB B TEXHONOIMYECKOM Npo-
Lecce, Ans 3akmo4eHus 0 cobniogeHnn nnm HecobnaeHnn yeTaHoBNeHHbIX TpeboBaHui 6esonacHocTu. MNo-
[06HbIe BONPOCHI, CBA3AHHbIE CO cneLuduyeckuMm 0brnactaMu M3MepeHuini Unn ¢ KOHKPETHLIM MCMOMNb30BaHUEM
KONUYEeCTBEHHbIX OLIEHOK HEONpPeaeneHHOCTM, MOTYT PacCMaTpuBaThCs B APYrMX CTaHAapTax, OCHOBAHHbIX HAa

N3paHune opuumanbHoe
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HacTosILeM Pykosodcmee!. Takue cTaHAapTbl MOMYT NPeACTaBNsATL COBOI YNPOLLEHHbIE BEPCUN HACTOSALLETO
Pykoeodcmea, HO OHU AOMKHbI coaepaTh B cebe Bce HeoOXoauMbIe CBeAEHUs, ucxoas 3 Tpebyemoro ypos-
HSl TOMHOCTU U CNOXHOCTU U3MEPEHUIA, HA KOTOPbIE OHU PACMPOCTPAaHSIOTCS.

MpuMeyaHne — Bo3MOXHbI cnydau, Korfa KOHLUENUMs HeonpeaeneHHoCTN U3MEPeHUs HenpumMeHuMa B Mnon-
HOM 06beMe, Hanpumep, Npu onpegeneHun TOMHOCTU MeToha UCTbITaHWA (CM., Hanpumep, [5]).

2 TepMuHbI U onpegeneHus

2.1 OOwme MeTpPoONoOru4yecKue TEPMHUHbI

OnpenenexHue paga obLWMX METPONOrMYECKUX TEPMUHOB MO TEMaTuke Hactoswero Pykosodcmea, Ta-
KNX Kak «usmepumas Benu4vuHa», «M3Mepaemas BennynHa» U «norpelHoCTb U3MEepeHua», nNpuBeaceHo B
npunoxeHun B. 3T onpeaeneHuns B3ATbl U3 MexOyHapoOHO20 ¢ri0eapsi OCHOBHbBIX U 0BWUX MEPMUHO8 8
mempornoauu [6]2. Kpome Toro, B npunoxxeHun C NpuBeAeHb ONPEAEneHnst PSaa OCHOBHbIX CTATUCTUYECKNX
TEPMUHOB, B3siTbIX BonbLuei YyacTbio n3 ISO 3534-1 [7]. Koraa oauH U3 9TMX METPOMOTMYECKMX UMU CTaTUCTU-
YeCKUX TEPMUHOB (UM TEPMMHOB, BNU3KO C HUMU CBA3AHHLIX) BCTPEYAETCSA B TEKCTE BMEpBble (HAYMHas C
pasgena 3), OH BblAENAETCA NONYXUPHBIM LWIPUATOM, 8 B CKOGKax NpMBOAMTCA HOMEP NoApa3zena, B KOTOPOM
JaHo ero onpegenexHue.

Beuay ocoboii BaXKHOCTU AnsA HacTosiwero Pykoeodcmea TEPMUHA «KHEONPeaeNneHHOCTb U3MEPEHUSA» Ero
onpeaeneHue 4aHo Kak B NpunoxeHun B, Tak u B 2.2.3. OnpeaeneHuns apyrux Hambonee BaXkHbIX AN HACTosLLe-
ro Pykosodcmea TEPMUHOB AaHbl B 2.3.1—2.3.6. B aTux nogpasgenax 1ak xe, kak u B npunoxeHuax B n C, Bbl-
JerneHue B TEPMUHE CroBa ckoGkamm 03HaYaeT, YTO JaHHOE CIIOBO, ECNM TOMbKO 3TO HE NPUBOAMT K NyTaHWLE,
MOXET ObITb ONYLLEHO.

2.2 TepMUH «HeonpenereHHOCTb»

MoHsTUe HeonpeeneHHOCTM NogpoBHO paccMaTpuBaeTcs B pasaene 3 U npunoxenuu D.

2.2.1 CnoBo «HeonpeaeneHHOCTby O3Ha4YaeT COMHEHWE, U, TakuM 00pasom, B LUMPOKOM CMbICHE «He-
onpeaeneHHoCTb U3MepeHUsy 03Ha4aeT COMHEHUE B JOCTOBEPHOCTMN pedynbrata usMepeHus. CneumansHblie
TEPMUHbI 4NA BENUYUH, XapakTepu3yoLwmx KONMMYECTBEHHY Mepy Takoro COMHeHus (Hanpumep, crtaHaapr-
HOTO OTKIMOHEHUS), OTCYTCTBYHOT, MOSTOMY CIOBO KHEONPEAENEeHHOCTbY UCMONb3YIOT U B YKa3aHHOM LUMPOKOM
CMbICIE, U B CMbICIIE HEKOTOPOW KONMYECTBEHHON MEpbI.

2.2.2 B HacTosilem Pykoeodcmee CroBO «HEONPEAENEHHOCTbY, UCNonb3yemoe 6e3 npunaratenLHoro,
OTHOCWTCS! KaK K 06LLEeMy NOHATUIO HEOMPEAENEHHOCTH, TAaK U K NIOOLIM KONMYECTBEHHbIM MEpam Heonpeae-
neHHocTn. Ecnn Heo6xoauMO YTOUHUTL, Kakas KONMMYECTBEHHAst MEpa UMEETCA B BUAY, TO ANS 3TOr0 UCMONb-
3yeTcsl COOTBETCTBYIOLUEE nNpunaratesibHoe.

2.2.3 [Ins npuMeHeHuna B HacTosiLem Pykosodcmee n B MexxayHapoaHom criosape VIM [6] (VIM:1993,
cnosapHas ctatbsi 3.9) NpUHATO cneayiowee hopmansHOe onpeaeneHne TepMmuHa KHeOoNnpeaeneHHOCTb U3-
MEpEHUSAY:

HeonpeaeneHHOCTb (M3mepeHus) [uncertainty (of measurement)]: MapameTp, OTHOCALLMIACA K pe3ynb-
TaTry U3MEepeHUsi U XapakTepusytoLmin pazdpoc 3Ha4eHui, KOTopbie MOrnu bl 6bITb 060CHOBAHHO NPUNUCAHDI
M3MepsieMON BENUUUHE.

MpumeyaHue 1 — NapameTpoM MOXeET ObITb, HanNpumep, cTaHAApTHOE OTKITOHEHWE (UnK BEnnYuHa, Nponop-
LuoHansHasa ctaHAapTHOMY OTKIMOHEHWI0) W nonylMpuHa uHTepearna, KOTOpoMy COOTBETCTBYET 3aflaHHbli YpOBeHb
AoBepus.

M pumeyvyaHune 2— HeOI'Ipe,qu'leHHOCTb U3MepeHUus, Kak npaBuIo, BKIKOYaeT B cebsa MHoro COCTaBJIAOLUX. He-
KOTOpble U3 HUX MOTYyT 6bITb OLEHEHbI U3 CTaTUCTUYECKOro pacnpejerneHua pesynesratoB psaga M3MepeHuii U onucaHbl Bbl-
60p0‘4HbIMM CTaHAapTHbIMU OTKIMOHEHUAMW. ,Elpyrme cocCTaBndoume, KoTopble Taloke MoryT 6bITH ONUcaHbI CTaHAapTHbIMU

1 Mpumeyanue k nspanmio 2008 r. Pag Takux 0KyMEeHTOB 0BLIEro M 4acTHOro xapakTepa yxe onybnvkosaH. He npe-
TeHAYIOWMIA Ha NONHOTY NepedeHb NoA06HbBIX AOKYMEHTOB MOXHO HaiiTu Ha caiTe http:/Mmww.bipm.org/en/committees/jc/
jegm/wg1_bibliography.html. Kpome Toro, nepeyeHb feiCTBYIOLLUX JOKYMEHTOB, CChiNalolmxcs Ha PykoBoACTBO NO Bbl-
paxeHWo HeonpeaeneHHOCTU U3MEPEHNIA, MOXHO MOMNYYUTb, BOCMOMNb30BaBLUMCH MOMHOTEKCTOBLIM MOUCKOM Ha caiTax
http:/iwww.iso.org/ u http:/iwww.iec.ch/.

2 Mpumevanue k usnanmio 2008 r. TpeTbe UsgaHue crnosaps onybnukosaHo B 2007 r. kak ISO/IEC Guide 99 «Mex-
AyHapoaHbli cnoBapb No MeTpornoruy. OCHOBHbIE U 06LLUe NOHATUA U CBA3AHHLIE ¢ HUMU TepMuHbI» [ISO/IEC Guide 99,
International vocabulary of metrology — Basic and general concepts and associated terms (VIM)].
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OTKITOHEHWSIMM, OLIEHUBAIOT, UCXOAA U3 OCHOBAHHLIX Ha OMbITE NPEANONOXEHW UMK UHOW MHOPMaLIMK O BuAe 3akoHa
pacnpefeneHus.

MpuMedaHue 3 — MNpegnonaraeTcs, YTO Pe3ynsTaT U3MEPEHUs ABMSETCS NydLllell OLeHKOW U3MepsieMoii Be-
FMYKHBI, @ BCE COCTaBNsIoLMe HEONPEAENEHHOCTH, BKItoYas 0BYCNoBRNEHHbIE cUCTeMaTUYeCKUMI b eKTamn (pasHoro
pofda nonpaBkaMu, UCMONb3YEMEIM 3TalrlOHOM CpaBHEHMST), BHOCAT BKIaj B pa3bpoc 3HauYeHWii U3MepsaeMoi BENMUYUHBI.

2.2.4 OnpepeneHne HeONpPeaeneHHOCT U3MEPEHUS, NpuBeaeHHoe B 2.2.3, ABNAETCA pabovnm, npu-
BA3AHHLIM B NEPBYIO OYEPEab K MOHATUAM pe3ynkrata U3MepeHnust U OLEHKU ero HeonpeaeneHHocTu. OgHako
OHO He NPOTUBOPEYUT UCMOSIb3OBAHUIO NOHATUS HEONPEAENEHHOCTU USMEPEHUA B APYrMX CMbICRax, Takux
Kak:

- Mepa BO3MOXHOW MOrPELUHOCTU OLEHKM U3MEpPSieMON BEeNWYUHbI, MONyYEeHHOW Kak pesynbrar
N3MepeHus;

- OLIeHKa, XapaKkTepusyoLas AmanasoH 3Ha4eHUi, B npeaenax koToporo HaxXoAMTCS UCTUHHOE 3HaYeHune
namepsiemon senuunHbl (VIM:1984, 3.09).

XoTa o6a 3aTux TPaguLMOHHO MCNOMNb3yeMbIX NPEeACTaBNEeHUS CnpaBeanuBbl Kak naeanu3aums, OCHOB-
HOW aKLEHT B HUX CAENaH Ha Heu38eCMHbIe BENUYUHbBI: «MOTPELUHOCTbY pe3ynbrarta U3MepeHUs u «UCTUH-
HOE 3Ha4YeHne» U3MepAEeMOn BEMUYMHDLI (B MPOTMBOMOSIOXKHOCTb U3BECTHON OLEHKE 3TOW BENMMYMNHBI) COOTBET-
CTBEHHO. TEM HE MEHee, HE3aBMCUMO OT TOr0, Kakoi CMbICI BKNAAbIBAIOT B NOHATUE HEONpPeaEeneHHOCTH, Ans
OLleHNBaHWUSI COCTaBNSOLWEN HeonpeaeneHHOCTU BCeraa UCMNOoNb3YT O4HW U Te XXe AaHHble U UMEIOLLIYIOCA
nHdopMauuio (cMm. Takke pasgen E.5).

2.3 TepMuHbI, BBOOUMBIe Pykoeodcmeom

Kak npaBuno, nosiCHEHUst TEPMUHOB, BBOAMMbIX HACTOSALLMM PyK080dCmeomM, AaHbl Npu nx NepBOM yno-
Tpebnenun B TekcTe. OaHako Ans yaoGcTBa Nonb3oBaHUA PyKogodCmeomM OnpeaeneHusi STux TEPMUHOB CO-
GpaHbl B HACTOSALLEM NoApasaene.

MpumedaHue — Bonee nomnHoe paccMoTpeHWe BBOAWMbIX B HACTOSLLEM Nojpasfene TePMUHOB COAEPXUTCA:
4na TepMuHa no 2.3.2 — B 3.3.3 1 4.2; ans TepMuHa no 2.3.3 — B 3.3.3 1 4.3; AnAa TepMuHa no 2.3.4 — B paspene 5
[em. Takke dopmynbl (10) n (13)]; 4ns TepmuHa no 2.3.6 — B pasgene 6.

2.3.1 crangapTHasa HeonpegeneHHocTb (standard uncertainty): HeonpeaeneHHOCTb pesynesrara u3-
MepeHus, Bblpa>KeHHasA B BUAE CTaHAAPTHOIO OTKNOHEHUA.

2.3.2 oueHuBaHue (HeonpeaeneHHocTH) Tuna A [Type A evaluation (of uncertainty)]: Metoa oueHusa-
HWUS1 HEOMPEeaEeneHHOCTU NyTeM CTaTUCTMYECKOTO aHanu3a psaaa HabnoaeHun.

2.3.3 oueHuBaHue (HeonpeaerneHHocTu) Tuna B [Type B evaluation (of uncertainty)]: Metoa oueHusa-
HWA HeonpeaeneHHOCTU, OTAUYHBINA OT CTAaTUCTUYECKOTO aHanu3a psga HabnioaeHuin.

2.3.4 cyMmapHana ctaHgapTHaa HeonpegeneHHocTb (combined standard uncertainty): CtaHaapTHas
HeonpeaeneHHOCTb pe3ynkTata u3MepeHus, NONMy4YEHHOro U3 3HaUEHUN Paaa Apyrux BENUYMH, paBHas nono-
XKUTENbHOMY KBAaApPaTHOMY KOPHIO B3BELLEHHON CYMMbI AUCNEPCUIA UK KOBapuaLmii 3TUX BENUYUH, BECOBbIE
K03 DULMEHTBI NPU KOTOPbIX ONPEAENSIIOTCA 3aBUCUMOCTbIO U3MEHEHUS! pe3ynbTata u3MepeHus OT U3MeHe-
HUI 3TUX BENUYUH.

2.3.5 pacuupeHHana HeonpegeneHHocTb (expanded uncertainty): Benuuuna, onpeaensiowas uHTep-
Ban BOKPYr pe3ynbrata u3MepeHusl, KOTOPbIW, Kak OKUAAETCs, coaepxuTt B cebe 60nbLuylo 4acTb pacnpeaerne-
HUS1 3HAYEHUN, KOTOPbIE C AOCTATOUYHLIM OCHOBAHUEM MOTYT ObITb MPUMUCAHBI U3MEPAEMON BEMMYUHE.

MpuMmeyaHune 1 — Jono pacnpegeneHuns, OXBaTbiBaeMylo MHTEPBANIOM, MOXHO pacCMaTpuBaTb Kak BeposiT-
HOCTb OXBaTa UMW YpoBeHb A0BEPUA NS AAHHOIO MHTepBara.

MpuMeyaHune2— Ytobbl CONOCTABUTL UHTEpBAIY, pacCHUTaHHOMY Yepes pacLUMPEHHYIO HeonpeaeneHHOCTb,
HeKOTOpOe 3Ha4YeHWe YPOBHS A0BEpUS, HEOBXOAMMO CAENaTh B SBHOM UK HESIBHOM BUAE NPeANONoxeHue o opme pac-
npegerneHus, xapakrepuayemMoro pesynstaTtom U3MepeHUst U ero CyMMapHOW CTaHAapTHOW HeonpeaeneHHOCTbIo. YpoBeHb
[l0BepUsi, MOCTaBIIeHHLIA B COOTBETCTBUE 3TOMY MHTEPBAY, MOXET ObITb U3BECTEH TOMNBKO B TOW Mepe, B KOTOPOIA onpas-
JlaHo caernaHHoe NpegnonoxeHue o popMe pacrnpefeneHus.

MpumeuvaHue 3 — B naparpadpe 5 PekomeHgaumin INC-1 (1980) paclumpeHHasa HeonpeaeneHHOCTb Ha3BaHa
obLeli HeonpeAeneHHOCTbIO.

2.3.6 ko3acdcduumeHT oxeata (coverage factor): KoacpuumeHT, Ha KOTOPLI YMHOXAIOT CYMMapHYIO
CTaHAAPTHYIO HEONPEeAENEHHOCTb ANA NONYYEHNS PaCLUMPEHHON HeonpeaeneHHoOCT!.

MpumeyaHue — KoapdpuyneHT oxsata 06bIMHO NPUHMMAET 3HaYeHUs ot 2 o 3.
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3 OCHOBHbIE NOHATUSA

[ononHutenbHOE pacCMOTPEHUE OCHOBHBLIX MOHATUIA MOXHO HaWTW B NpunoxeHun D, B KOTOPOM OC-
HOBHOE BHUMAHUE yAENEeHO BONpOcam COnocTaeneHust (B TOM Yncne rpadm4eckoro) KMCTUHHOTO» 3HaYeHus,
NOrpeLIHOCTU U HeoMnpeaeneHHoCTU, U B npunoxeduu E, rae nceneayiotca HeobxoaguMocTb paspaboTkm u
cratuctudyeckas 6asa PekomeHgauuu INC-1 (1980), Ha KOTOPOW OCHOBAHO HacToawee Pykoeodcmeo. B npu-
NoXxeHnu J npuBeaeH CrnoBapb OCHOBHbIX MareéMaTU4eCKUX CUMBONOB, UCNOMb3YEeMbIX B HACTOALWLEM Pyko-
eodcmee.

3.1 UamepeHue

3.1.1 Uenbio uamepenun (B.2.5) aBnsercs onpeaeneHme 3HavyeHus (B.2.2) namepseMon BefIMYMHbI
(B.2.9), T. €. 3Ha4YeHMS KOHKPETHOW Benu4uHbl (B.2.1, npumeyaHue 1), KOTOPYO HAAo0 namMepuTb. NoaTomy
W3MepeHUIO NpeaLLecTBYET onpeaeneHue naMmepssieMon BenMuuHbl, MeToaa usmepenus (B.2.7) u meroaukmu
usmepeHnunsa (usmeputenibHon npoueaypsbl) (B.2.8).

MpuMeyaHne — TepMUH «UCTUHHOE 3HayeHUe» (cM. npurnoxeHue D) He wucnonb3yeTcss B HacToOAWEM
Pykosodcmee no npudnHam, ykasaHHbiM B D.3.5. TepMUHBI «3Ha4YeHUe u3MepsseMoil BENUYNHBI» U KUCTUHHOE 3HaYeHue
U3MEpPSAEMOil BETUYMHBI» paccMaTpUBaloTCS KaK SKBUBAaNeHTHbIE.

3.1.2 OO6blMHO pesynbrat u3MepeHusi (B.2.11) ABnseTca TONbLKO annpoOKCUMAaUMUEn UM OLEHKOM
(C.2.26) 3HaueHUs1 M3MepsiEMON BENUYUHBI U, TaKMM 06pa3oM, ByaeT NonHbIM TONbLKO B TOM Crlydae, eCnu OH
COMNpOBOXAAETCA yKasaHueM HeonpeaesrieHHOCTH (B.2.18) 31O OUEHKM.

3.1.3 Ha npaktuke onpegenexue (aedmHULMA) M3MepSAEMON BENUUYUHBI 3aBUCUT OT TpeOOBaHUI K TOY-
HOCTU usmepeHus (B.2.14). Usmepsaemyio BenuuuHy cneayet onpeaensitb ¢ 4O0CTaTOMHOW MOMHOTON (C yye-
TOM HEOOX0AUMON TOMHOCTU U3MEPEHMIA), YTOObI ANS BCEX NPAKTUYECKUX LieNen, CBA3aHHbIX C U3MEPEHUEM,
3HaYeHMe N3MepsaemMoin BENUYUHbI ObINO €AUHCTBEHHbIM. MIMEHHO B TAKOM CMbICIE BbIPaXXEHUE «3HAYeHue
NM3MepsiEMON BENUUYMHbBI» UCMONb3YETCA B HacToswem Pykosodcmee.

lpumep — Ecnu 0nuHy cmajsibHO20 CMEPXHA HOMUHanbHOU OnuHbI 1 M HY)XXHO y3Hamb C MOYHOCMbLIO
9o MuKpoHa, mo onpedesieHue usmMepsieMoll eelu4UuHbl QOJDKHO eKJllodamb memnepamypy u daeneHue, npu
Komopbix OnuHa cmepxHs 0osmkHa 6bimb usmepeHa. Takum obpa3om, onpedenieHue usmMepsieMoll 8eNUYUHbI
dosmkHO umemb eud: Hanpumep, OnuHa cmepxHs npu memnepamype 2500 °C u daeneHuu 101 325/]a
(¢ yxasaHuemMm, 803MOXHO, Opyaux Heo6xoOuMbIX NapamMempos, Hafnpumep, cnocoba onupaHus cMepxHa npu
uamepeHuu). OOHako ecnu OnuHa cmepxkHs OospkHa 6bimb MoJslydeHa ¢ MoYHocmbio A0 MusIumMempa, mo
onpedeneHue usmepsieMoll eeslu4UHbl He mpebyem yka3aHus memepamypbl, dassieHUs1 U UHbIX aHano2uYHbIX
¢akmopos.

MpumMeyaHune — HepgoctaTouHO MonHoe onpefeneHne n3MepsemMon BENUYMHbI MOXET MPUBECTU K POCTY CO-
CTaBnALWEN HeonpeeneHHOCTH, KoTopasi B 3TOM cnydvae JofxHa ObiTk BKIHOYEHa B OLIEHKY HeonpefeneHHOCTU pesynb-
TaTa namepenud (cm. D.1.1, D.3.4 n D.6.2).

3.1.4 Bo MHOrMx crny4vaax pesynsrar U3MepeHusa nony4varT Ha OCHOBE psAaa HabnAEHUNA, BbIMNOMHEH-
HbIX B ycrioBusix nopropsemoctu (B.2.15, npumevanue 1).

3.1.5 MNpeanonaraetcs, YTO NPUYUHON U3MEHUYMBOCTU PE3YNLTAaTOB MOBTOPHbLIX HAGMIOAEHUI ABNAIOTCS
Brnuawme BenuiuHbl (B.2.10), OT KOTOPbIX MOXET 3aBUCETbL Pe3yrbTaT USMEPEHUIN U KOTOPbIE HEBO3MOXHO
NoAAEPXUBATb B TOYHOCTU NOCTOSIHHBIMU.

3.1.6 O4yeHb BaXHO NPaBUIIbHO COCTaBUTb MAaTreMaTUYecKyld MOAENb, C MOMOLLLID KOTOPOW COBO-
KYNHOCTb MOBTOPHbIX HabnwaeHWn npeobpasyeTca B pesynstaT USMEpPEeHus, NOCKONbKy NOMUMO Hab-
niogeHui B Hee 0ObIYHO HEO0OXOAMMO BKNIOYATL PAa3NUYHbLIE BAMAIOLUE BENUYMHBI, TOUHbIE 3HAYEHUSA
KOTOPbIX HEM3BECTHbI. OTA HEU3BECTHOCTb BHOCUT BKIaa B HEONPEAENEHHOCTb pe3ynbrata u3MepeHui
Hapsay ¢ UBMEHYMBOCTbLIO PE3yNbTaTOB MOBTOPHbLIX HAOMIOAEHMIA U C HETOYHOCTBLIO CaMOi MaTemMaTu4e-
CKOI MOAENMU.

3.1.7 B Hacroawem Pykosodcmee nsMepaemasi BenuyunHa paccmaTtpuBaeTcs Kak ckansp, T. . ee 3Ha-
YEHUWE BbIPAXAaeTCA €AMHCTBEHHbIM YMCNOM. PacnpocTpaHeHue Ha criydan CBA3aHHbIX Mexay cobon Benu-
UYMH, onpeaensieMbiX O4HOBPEMEHHO B OAHOM U3MEpPEHMU, TPeOyeT NepenTn OT PacCMOTPEHUSA U3MEPSAEMON
cKkanspHoW Benu4yuHbl n ee gaucnepcum (C.2.11, C.2.20, C.3.2) K uamepsemMoi BEeKTOPHON BENUYMHE U KOBapU-
aumMoHHou matpuue (C.3.5). B HacToaweM Pykogodcmee namepeHne BEKTOPHOW BENMYMHBLI pacCcMaTpuBaeTca
TOmNbKO B npumMepax (cM. H.2, H.3 n H.4).
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3.2 MorpewHoOCTHU, CnyvyanHble U cuctemaTuyeckue 3 cektbl, NONPaBKN

3.2.1 NorpewHocTb (B.2.19) pe3ynbrata uamepeHus obBycrnoBneHa HeCOBEPLUEHCTBOM W3MEpPUTENb-
HOM npoueaypsbl. TPaaAMUMOHHO NOTPELUHOCTL PacCMaTPUBAIOT Kak CYMMY [1BYX COCTaBMAOLLUMX: CIy4YanHOMN
(B.2.20) n cucremaTtnueckon (B.2.21).

MpuMedaHue — lMorpellHOCTb ABMAETCA WAEaNU3MPOBaHHEIM NOHATAEM, MOCKONBKY Ha MPaKTUKE ee TOMHOoe
3HaYeHWe HeU3BEeCTHO.

3.2.2 MNMpeanonaraetcs, YTO CryyaiHas NOrpeLHOCTb BO3HUKAET U3 HEMPEACKa3yeMblX BPEMEHHbIX UMK
NPOCTPAHCTBEHHbLIX U3MEHEHUI BNUSIOLMX BENMYMH. CneacTBueM Takux U3MEHEHUI, HasbiBaeMblxX aanee
cnyqaliHbiMu aghhekmamu, ABNAITCA USMEHEHUS M3MEPSEMON BENMUYUHBLI NPU NOBTOPHBLIX HAGNIOAEHUAX.
XOoTA crnyyaiiHylo NOrpeLlHOCTb pesynbTata M3MEpPeHnUs HEMb3s KOMMNEHCMPOBATb BBEAEHUEM MONPaBKU, ee
MOXHO YMEHbLUUTb, YBENMMYMB YNCNO HabnoaeHuii. MaTemaTuyeckoe oxuaaHue (oxuaaeMmoe 3HavyeHue)
(C.2.9, C.3.1) cny4anHON NOrpELLHOCTU PABHO HYMIO.

MpumeyaHue 1 — BuibopoyHoe cTaHAapTHOE OTKIIOHEHME CpeAHero apudMeTMYEcKoro sHa4eHns psaga Hab-
NtoAeHnA (cM. 4.2.3) He ABNSAETCA cryYaHOW NOrPEeLUHOCTbIO CpefiHero 3HavyeHus (cM. 4.2.1), XoTa Takoe TonkoBaHue
BCTpeYaeTcsa B HEKOTOPLIX NyGnukaumsax. Ha camomM gene sTa BenuuuHa sBNseTCA Mepoii HeornpedeneHHoOCMU CpefHero
3Ha4eHus, obycrnoBneHHol crnyvailtbiMu aekTaMu. ToUHOE 3HauYeHMe NOrPELLHOCTU CpeHero 3HaueHusi, 06ycrnoBneH-
HO 3TUMK acbdheKkTaMm, He MOXET BbITb U3BECTHO.

MpuMeyaHue?2—B HacTosweM Pykosodcmee yaensieTcs 6onbLloe BHUMaHUe pasfinyumnio TepMUHOB «MorpeLL-
HOCTb» U «HeonpeferneHHOCTb». 3TU CnoBa He SBMAKTCA CUHOHUMaMM, OTpaXaloT pasHble MOHATUS, U UX He criegyeT
nyTaTb ApYyr ¢ APYroM WNu UCNomb30BaTh B HENPaBUNbHOM 3HaYEHUM.

3.2.3 CncrtemaTnyeckylo NOrpeLHoCTb, TaK e Kak U CNyyanHylo, Henb3s YCTPaHUTb MOMHOCTbIO, HO
3a4acCTyl0 MOXHO yMeHbLUMTL. Ecnn cucremarnyeckas NOrpeluHoCTb BO3HUKAET B pesyrnsrare U3BECTHOro
OenCTBMA BNUAIOLIEN BEMUYUHBLI HA pe3ynbTaT u3MmepeHusa (nanee — cucremarudeckoro addpexra), To 3T0
BIMUSAHWNE MOXHO KONMYECTBEHHO OLIEHUTb W, €CNKU OHO CYLLIECTBEHHO MO CPaABHEHUIO C TpebyeMOl TOYHOCTbIO
n3mepeHus, BHECTM nonpasBky (B.2.23) unu nonpaBouHbii ko3adduumenT (B.2.24) Ana ero kOMneHcauuu.
Mpeanonaraercs, YTO NOCNE BHECEHMA NONPABKWU MaTeMaTUYeCKoe OXXuAaHUe NOorpeLLHOCTU, 00YCNOBNEHHOW
cucTteMaTu4ecknum appekTomM, CTaHOBUTCSI PABHbLIM HYJTIO.

MpuMeyaHune — HeonpeaeneHHOCTb NOMpaBKW, BHOCMMOI B pe3ynkraT U3MepeHnsa ANa KOMNeHcauun cucre-
MaTn4ecKkoro adbekTa, He ABNSAETCA CUCTEMaTUYECKOW MOrpeLlHOCTHIO (YacTo HasbiBaeMoW CMeLleHUeM) pesynsraTta
U3MepeHusi, CBA3aHHOIN ¢ 3TUM abdeKToM, Kak ee MHorda onpegensitor. Ha camom gene oHa npegctaenset coboit mepy
HeornpegeneHHOCTH pesynbTaTa W3-3a HeMonHOro 3HaHWs o TpebyeMoM 3HaueHUn nonpasku. MorpewHoCTb, NosBsAoLLa-
SICHA OT HEMOSHOW KOMMeHcaLun cuctemaTndeckoro adpdekra, He MOXET ObiTb U3BECTHA TOYHO. TePMUHBI «NOTPELLHOCTbY
W «HeomnpeAeneHHOCTb» CreayeT UCMOoNb30oBaTh NPaBUITbHO U CNEAUTL 3a TeM, HYTODbI He NyTaTb UX.

3.2.4 Janee npegnonaraercs, YTo NPUHATbHI BCE MePbl ANA BbISIBIEHNA 3HAYUMbIX CUCTEMATUYECKUX
3P PEKTOB 1 COOTBETCTBYHIOLLME NONPABKN BHECEHbI B PE3YNbTAT U3MEPEHUA.

Tpumep — B pesynbmam usmepeHusi nadeHus HanpsiXXeHus (UaMepsieMasl eeJIUYUHa) Ha 6LICOKOOMHOM pe-
3ucmope eHocsIM NonpaekKy, 06ycrI0e/IeHHYI0 KOHEYHbIM 3JIeKMPUYECKUM CONpomuesieHueM eonbmmempa ons
YMeHbUWeHUs] cucmeMamuyecko2o aghghekma, ebizeaHHO20 npucoeduHeHUeM eosibmmempa. s ebivucsieHus
fIonpaeKu UCMOJIL3YIOM 3Ha4YeHUs1 CONPomuesieHull eosibmmempa U pesucmopa, Komopble roJly4yeHb!  pesysib-
mame Opyaux usmepeHull u camu codepxam HeonpedesleHHocMuU. 3mu HeofnpedesleHHOCMU y4Yumbiearom npu
oueHueaHuu cocmaeJisiiowell HeornpedesleHHOCMU U3MePeHUs1 NadeHuUsi HanpsiXeHUs, cesizaHHol ¢ eHocumoli
nonpaexoli U 6 KOHeYHOM cyeme ¢ cucmeMamuy4yecKuM 3¢h¢heKmom ecriedcmeue KOHeYHO20 3/IeKMpPUYeCcKo20 co-
npomueneHus: eosLMMempa.

MpumMmedaHue 1 — YacTo ¢ Lenbio UCKITHOYUTE cUCTeMaTUYeckue apdekTbl U3MepUTENEHEIe NPUGOpLI U Cu-
CTeMbl HacTpanBaloT UNK KanubpyLoT € UCMONb30BaHWEM STaNoHOB U CTaHAapTHLIX 06pa3LoB, 04HAKO NpU STOM criegyet
YYUTBIBaTH COCTaBMsAOLLME HeomnpeaeneHHOCTH, BHOCUMbIE STaroHaMu U cTaHgapTHeIMU o6pasLamum.

MpumMmevyaHue 2 — Cniyyaid, Korfa nonpasKy Ha U3BECTHLIN 3HAYUMbIA CUCTEMATUYECKUIA AP EKT He BHOCAT,
paccMoTpeH B npumMedaHum k6.3.1 n B F.2.4.5.
3.3 HeonpegeneHHOCTb

3.3.1 HeonpeaeneHHOCTb pesynbTata U3MEPEHUs OTpa)kaeT OTCYTCTBME TOYHOTO 3HAHWUS 3HAYEHUSA U3-
MEpPSEMON BENUYMHbLI (CM. 2.2). Pe3ynbtat n3MepeHusa Nocne BHECEHUSI B HETO NMOnpaBKku HA U3BECTHbIE CU-
creMartunyeckne apdekTbl 0CTAETCA TONbKO OYEHKOL 3HAYEHUSI UBMEPAEMON BEMUYUHBI, MOCKOSbKY COAEPXUT
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HEeOonpeaeneHHOCT, CBA3aHHbIE CO CNyYalHbIMU 3(OPEKTaMM U HETOUHOCTLIO MOMPAaBKKU pe3ynkrara Ha cucTe-
Matunyeckune aPdeKTobl.

MpuMeyaHue— MOXeT OKa3aThbCsl, YTO pe3ynsTaT u3aMepeHusi (nocne BHeCeHWs nonpasku) GyaeT oveHb 6nus-
KUM K 3HaYEeHUI0 M3MepsieMoil BENMYUHBI U TEM CaMbiM UMETb NMPEHEGPEXUMO Marlyto MOTrPELLHOCTb. ITY HEUCKITIOHEHHYIO
Maryto CUCTEMaTUYECKYHO MOTPELLHOCTb HE CrIEAYET NyTaTb C HEONPEAENEHHOCTLIO pesyrnkTaTa U3MepEHUs.

3.3.2 PasHoo6pa3ne UCTOYHMKOB HEONpPEeAENeHHOCTU U3MEPEHUIA BKINIOYAET B cebs:

a) HENONHOE ONpeAerneHne N3MEePSIEMON BEMNYNHDI,

b) HecoBepLUEHHYIO peanu3aLuio onpeaeneHns U3MepaemMon BeNIMYnHbI;

C) HEpenpe3eHTaTMBHOCTb BLIOOPKU (M3MepeHnust NPOBOAAT Ha 00pasLe, He NPEeACTaBnsIoLLEM U3Mepse-
MYIO BENUYUHY);

d) HEToYHOe 3HaHWe BNUSHWA YCMOBMIA OKPYXXAIOLWEeW Cpefibl HAa pesynbTar U3MEpPEeHUs U HETOYHOEe
N3MepEHNUEe BEMUYMH, XapaKTEPU3YIOLMX 3TH YCOBUS;

e) cybbekTUBHaA cucremaTudeckasi morpeLHoCcTb (BHOCMMAas ONepPaTropoM NP CHATUM NMOKa3aHWN aHa-
NOroBbIX NpubopoB);

f) KOHEeYHy10 paspeLualoLLylo CNOCOBHOCTb MK NOPOT YYBCTBUTENbLHOCTU NpUOOPa;

g) HETOYHbIE 3HAYEHUS!, NPUNUCAHHbIE 3TaNOHaM M CTaHAAPTHLIM obpas3suam;

h) HETOUHbIE 3HAHUA (PU3NYECKUX KOHCTAHT U APYITUX NAPAMETPOB, NOMYYEHHbIX U3 CTOPOHHUX UCTOYHU-
KOB U NCMONb3yeMbiX Npy 06paboTke AaHHBbIX;

i) annpokcumaumm u NPeanosIoKEHNA, UCNONb3yeMble B METOAE M METOAUKE U3MepeHui (M3mepuTens-
HO npoueaype);

j) M3MEHUMBOCTL B MOBTOPHbIX HAONIOAEHUAX NPU, Ka3anoCb Obl, HEU3MEHHBIX YCIOBUAX U3MEPEHU.

3TN NUCTOUYHMKN HeobA3aTenbHO ABNAIOTCA HE3aBUCUMbIMM, HANPUMEP, HEKOTOPbIE N3 NCTOYHUKOB, YKa-
3aHHbIX B MEpeYncrneHuax a)—i), MOryT BHOCUTb BKNAA B UCTOYHMK, YKa3aHHbIN B nepedyucneHuu j). Ecnu
Kakon-nmbo cucrtemaruueckuit acpd ekt He Obin BbIABIEH, TO OH HE MOXET ObITb YYTEH B OLEHKE Heomnpeae-
FIEHHOCTW pe3yrnbrata UsMepeHus, XoTA U BHOCUT BKNaA B NOrPELIHOCTb U3MEPEHUS.

3.3.3 PekomeHnaauus INC-1 (1980) PaGouelt rpynnbl N0 HEONPEAENeHHOCTM pa3aenseT CocTaBnsaowme
HeonpeaeneHHOCTU Ha ABE KaTeropuu B 3aBUCUMOCTUM OT METOAA OLIEHMBAHMUS: NO Tuny A unu no tuny B
(cm. 2.3.2 n 2.3.3). 3Ta knaccudumkauma npuMeHuMa TONbKO K HeorpedeneHHoCMU U He ABNSETCA 3aMEHON
KnaccumkaLmm norpeLlHOCTU Ha CRyYarHylo U cucTemaruyeckyio. HeonpeaeneHHOCTb NONpaBky Ha U3BECT-
HbIA cUcTEMaTUYECKUIA 3DPEKT MOXKET B HEKOTOPbIX Cryyasix ObITb OLIEHEHa NO TUNy A, a B PYrUX cny4yasax —
no tuny B. To »xe camoe OTHOCMTCS K HeonpeaeneHHOCTU, 00yCnoBNeHHON CryyanHbiMu 3pdekTamu.

MpuMeyaHue—B psge nybnukaumii cocTasrnsoLie HEONPEAENEHHOCTU Pa3fensiioT Ha «Cry4YaiHble» U «Cu-
cTeMaTUYecKne, CBA3LIBas UX C MOrPELLUHOCTAMM, BO3HUKAIOLMMU, COOTBETCTBEHHO, U3 CRyYalHLIX W U3BECTHLIX CUCTE-
MaTu4eckux apdekToB. Takas KnaccumrkaLus COCTaBNSAIOLUX HEOTNPEAENEHHOCTH MOXET NMPUBECTU K HEOAHO3HAYHOCTH
TOSIKOBaHUS MPU ee NpaKTUYecKoM NMPUMEHEHNN. Hanpumep, «cnyyaiHasi» cocTaBnsiolas HeornpeaereHHOCTU B 04HOM
U3MEPEHUN MOXET CTaTb «CUCTEMATUYECKOA» COCTABMSIOLLEN B APYrOM U3MepEHUM, B KOTOPOM pesyrsrar nepBoro uame-
pEeHWs UCNONb3YEeTCs B Ka4ecTBe BXOAHLIX AaHHbIX. Npu knaccudmkaumm memodoe oLeHUBaHUS COCTaBMSAIOLLUX Heomnpe-
[ EMNeHHOCTU, a He CaMUX COCTaBNSIOLLMX, Takasi HEOHO3HAYHOCTL YCTpaHsieTcs. B To e BpeMsl 3To He MeLLaeT obbefu-
HSTb OTAENbHbLIE COCTABMSAIOLME, OLieHEHHBIE ABYMS pa3HbIMW METOAAMK, B rPyNMbl A5t KOHKPETHBIX Lieneii (cMm. 3.4.3).

3.3.4 Knaccudpukauma no tTunam A un B BBeAieHa TONbKO AN yKasaHUsa Ha Hanuyue AByX pasHbIX Crno-
CO00B OLIeHMBaHMA COCTABNAIOLLMX HEONPEAENEeHHOCTH U Ans yaobcTea obcyxaenusi. Ee He cneayeT untep-
NPETUPOBATL KaK Pasnuyme B NpUpoA€e COCTaBNSIOLMX HEONPEAENEHHOCTH, NOMYYEHHbIX Pa3HBIMU METOAAMM
oueHusaHus. Oba cnocoba oLeHMBaHMSA OCHOBaHbI HA pacnpeaerneHun BeposaTHocTen (C.2.3), u He3aBUCK-
MO OT crnocofa OueHUBAHUSA COCTABNAIOLLUE HEONPEAENEHHOCTU KONTMYECTBEHHO XapaKTEpU3yIOTCA O4HUM U
TEM Xe napameTpoM: Aucnepcuein Unu CTaHAapTHLIM OTKIIOHEHUEM.

3.3.5 OueHKy Avcnepcum U2 [ns COCTaBNAIOLEN HeonpeaeneHHOCTH, OLEeHUBAEMOii No TMny A, nony-
YaloT Ha OCHOBE PSAAA NOBTOPHbLIX HAONIOAEHWIA, U OHA COBMAAAET C M3BECTHON CTaTUCTUYECKOW XapaKTepu-
CTUKOW — BbIGOPOYHOI Ancnepcueit s2. OLeHKa CTaHaapTHOTO OTKIOHeHus (C.2.12, C.2.21, C.3.3) u, npea-
CTaBAAIOLWANA COBOI NONOKMTENbHbINA KBAJIPATHLINA KOPEHb U3 U2, COBMAJAET, TAKUM 06PasoM, G BbIBOPOUHbIM
CTaHAAPTHbLIM OTKIIOHEHMEM, U = S, U ANs yA00CTBa ee MHOIAA HAa3bIBAIOT CrMaHOapmHoul HeonpedeneHHo-
cmbio muna A. OueHKy Avcnepcuu u? Ans COCTABNAIOLLEH HEONPEAENEeHHOCTH, OLIEHNBAEMON no Tuny B,
nonyyarot no uMmeroenca uHopmauum (cMm. 4.3), a OLEHKY CTaHAAPTHOIO OTKIIOHEHUS U UHOTAA Ha3bIBaIKOT
cmaHO0apmHol HeonpedeneHHOCMbiO muna B.

Takum 06pa3om, CTaHAAPTHYIO HeoNpeAeneHHOCTb TUNa A pacCuuTLIBAIOT MO NAIOTHOCTU pacnpeaene-
HuAa (C.2.5), nony4yeHHou U3 pacnpegenenus yacror (C.2.18), a craHaapTHyIO HeonpeaeneHHoCcTb Tna B —
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no npeanonaraemMon NNOTHOCTU pacrpeaeneHns, oTpaXaLen CTENEHb YBEPEHHOCTU B NMOSBNIEHUN TOTO UMK
MHOro coBbITUA [4acTO HasdbiBaeMOW CyObLEKTUBHON BepoATHOCTLIO (C.2.1)]. O6a noaxoaa sBnsATCA 06Le-
NPUHATON MHTEPNPETaLMNEN NOHATUSA BEPOATHOCTH.

MpumedaHune — OueHUBaHWe cocTaBNsAOLWER HeonpeaeneHHOCTU No Tuny B oBbiYHO OCHOBLIBAETCS Ha Bcei
UMeroLLieiica B pacnopsikeHun HagexHon nHpopmaumm (eMm. 4.3.1).

3.3.6 CtaHgapTHyIO HeonpeaeneHHOCTb pesyrnbraTa U3MepeHNUs, NONYYEHHOro U3 3Ha4YeHUn psaa apy-
TMX BENUYUH, Ha3bIBAKOT CymmMapHol cmaHdapmHoli HeonpedeneHHoCcMbio n 0603HadaloT u,. OHa ABnseTcs
OLIEHKOW CTAHAAPTHOrO OTKIMOHEHWA pe3ynbrata MU3MEepEHUsi, PaBHON NONOXUTENbHOMY KBaZpaTHOMY KOPHIO
U3 CyMMapHOW AUCnepcuu, T. €. CyMMbl Aucnepcuin u koapuauui (C.3.4) Bcex COCTaBnsoLWMX Heonpeae-
NEHHOCTK, 1 NOMY4YEHHOM MO NpaBuIy, HA3BAHHOMY B HACTOSILLEM Pykog80dcmee 3aKOHOM mpaHcghopmMuposa-
Hus HeonpedeneHHocmeli (CM. pasgen 5).

3.3.7 Ons yooeneTBopeHus notpebHOCTEN B page obnactelt NpOMBILLNEHHOCTU M TOPTOBMM, a Takxke
TpeGoBaHuit B obnacTtax 3apaBooxpaHeHus u obecneveHns 6e3o0nacHOCTU UCMOSb3YIOT PACLULUPEHHYIO He-
onpedesieHHOCMb U, nony4yaemyio yMHOXKEHUEM CYMMAPHOM CTaHAAPTHON HEOMPEAENEHHOCTH U, Ha KO3gh-
guyueHm oxeama K. HasHayeHnem U siBNAETCA NOCTPOEHUE MHTEpBana, OXBaTbIBAKOLLEro pesynbrar Uus-
MEpEeHUs, B npefenax KoToporo, Kak MOXHO oXxuaarb, Oyaer HaxoauTbCA BorblLuas 4acTb pacnpeaeneHus
3Ha4YeHUN, KOTOPbIE 06OCHOBAHHO MOTYT ObiTh MPUMKUCaHbI M3MEPSEMON BenuyuHe. Buibop koachduumneHTa
k, 0ObI4HO MPUHUMAIOLLETO 3HAYEHUA OT 2 10 3, 3aBUCUT OT BEPOSITHOCTM OXBaTa WUIM YPOBHS AOBEPUSA, COOT-
BETCTBYIOLLEro JaHHOMY UHTepBany (CM. pasaen 6).

MpuMeyaHune — BMmecTe co 3HaYeHNeM paclUMPEHHOI HeomnpeeneHHocT U cneayeT Beeraa ykasbiBaTb Ko-
achuLMeHT oxsaTa k. STO NO3BONUT BOCCTAHOBUTL 3HAYEHUE CTaHAaPTHON HeonpeaeneHHOCTU U3MePSIEMOi BENUUUHBI,
KoTopas BNocreAcTBUM MoXeT BbITb MCMonb3oBaHa ANst pacHeTa CyMMapHO CTaHAapTHOW HeonpeAeneHHOCTH pesynkTa-
Ta M3MepeHus [pyroii BeNuYuHbI, 3aBUCSLLEl OT NepBOi.

3.4 MpakTuyeckue acnekrbl

3.4.1 Ecnu BCe BENUYMHBI, OT KOTOPbIX 3aBUCUT pe3ynbTaT u3mepeHus, obnagalor BapuaTMBHOCTLIO, TO
UX HEONPEAENEeHHOCTU MOTYT BbITb NONyYeHbl NOCPEACTBOM CTaTUCTUYECKMX npoueayp. OfHAKO Ha NpakTuke
TaKoW NoAXo4 peako MOXET ObITh peanu3oBaH BCNEACTBUE OFPaHUYEHUI HA BDEMEHHLIE U UHbIE PECYPChI, MO-
3TOMY HEONpeAeneHHOCTb pe3ynbrara M3aMepeHust 00bIMHO OLIEHUBAIOT, MCNONb3YA MaTeMaTUYECKYIO Moaerb
N3MEpPEHUS U 3aKOH TPaHCOPMUPOBAHUS HEONPEAENEHHOCTEN. 3TO OOBLACHAET UCNONb3YyEMOE B AAHHOM Py-
Kos8odcmee AONyLUEeHUEe, YTO U3MEPEHNE MOXHO MOAENUPOBaTb MareMaTUIECKn ¢ TOYHOCTbIO, AOCTATOYHOM
ans obecneyeHnsa TpebyemMon TOUHOCTU 3MEPEHUS.

3.4.2 MNockonbKy MareMaruieckasi Moaenb MOXET ObiTb HEMONMHOM, ANS OLEHMBAHUA HEONpPeaeneHHo-
CTU HA OCHOBE A aHHbIX HAbMoAEHUI criegyet obecnevunTb AUana3oHbl BAPUATUBHOCTU BAUSIOLLMX BENUYUH,
COOTBETCTBYIOLLME TEM, UTO MMEIOT MECTO B NPAKTUYECKUX YCITOBUSIX U3MEPEHUIA. [N NONy4eHUA 40CTOBEP-
HbIX OL|EHOK HeonpeaeneHHOCTU PEKOMEHAYETCSl MO BO3MOXXHOCTU UCMONb30BaTb 3IMNUPUYECKUE MaTeMaTu-
YecKkme MoAenu, OCHOBAHHbIE HA AONTOBPEMEHHbIX M3MEPEHUSX KONMYECTBEHHbIX BENMUYMH, A TaKKe 3TanOHbl
CPaBHEHUS U KOHTPOJbHbIE KapTbl, MO3BONSAIOLME CYAUTb, HAXOAUTCA NU M3MEPEHUEe Noa CTaTUCTUYECKUM
KoHTponem. Ecnu gaHHble HabnoaeHui, BKIIOYast pe3ynbrarbl CTaTUCTUYECKU HE3aBUCUMbIX U3MEPEHUI 0a-
HOI U TOW e U3MEPSAEMON BENMUUMHLI, CBUAETENLCTBYIOT O HEMONMHOTE MOAENM, TO MOAENb A0MkHA ObITh Ne-
pecMoTpeHa. Micnonb3oBaHue XopoLlo CNNaHUPOBAHHbIX 9KCMEPUMEHTOB NMO3BONSIET CYLLIECTBEHHO NOBLICUTL
[ OCTOBEPHOCTb OLIEHOK HEONPEeAENeHHOCTU, MOITOMY NIaHUPOBAHME IKCNEPUMEHTA CrieyeT paccmaTpuBaTb
KaK BaXKHYIO 4acCTb B TEXHUKE NPOBEAEHUS U3MEPEHUNA.

3.4.3 Y1006bI OLEHUTHL NPABUIILHOCTL PAbOThbl U3MEPUTENBLHOW CUCTEMbI, 4aCTO CPABHUBAIOT BbIGOPOY-
HOe CTaHAapTHOE OTKIMOHEHUE NOMYYEHHbIX C €€ MOMOLLLIO Pe3yNnbTaTOB MU3MEPEHUIN C OLIEHKON CTaHAApPTHO-
r0 OTKMOHEHUS, NONYYEHHOW CYMMUPOBAHMEM COCTABMSAIOLLMX HEONPEAENEeHHOCTN OT Pa3HbiX UCTOYHMKOB.
B aTom cnydyae HeoGXoAMMO yYUTLIBATbL COCTABMAIOLINE HEONPEAENEHHOCTM (HE3aBUCMMO OT TOTO, Kak Nosny-
YyeHa Ux oueHka — no Tuny A unu B) TONbKO OT TEX UCTOYHUKOB, KOTOPble 00YCNOBNMBAIOT BAPUATUBHOCTL
N3MePSIEMON BEMUYMHBI B XO€ SKCNEPUMEHTA.

MpuMedaHue— [insa sTux Leneii Bce UCTOMHUKA HeoNpeAeNneHHOCTU pa3buBatoT Ha fiBe rpynnbl: Te, KOTopble
0BYCroBMBaOT BapUaTUBHOCTb M3MEPSIEMOI BENTUUMHEI B XOfe SKCTIEPUMEHTa, U Te, KOTOPLIE B XOA4E AaHHOrO 3KCnepu-
MeHTa Ha U3MEHEHUS 3HA4YEHUI N3MEPSEMOiA BEMUUUHBI BNUSIHUSA HE OKa3biBaloT.

3.4.4 Ecnn HeonpeaeneHHOCTb NOMPaBKM HA cuctematudeckur ekt HesHauuTenbHa NO cpas-
HEHWIO C CyMMapHOIi CTaHAapTHOW HEoNpeaeneHHOCTbIO pedynbTaTta MU3MepeHus, TO ee Npu OUeHUBaHUU
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HeonpeaeneHHOCTN pe3ynbTata U3mepeHuss MOXKHO He yuuTbiBaTb. ECnn cama nonpaska Ha cucreMarude-
CKMI 3CpheKT He3HAUUTENbHA NO CPABHEHUIO C CYMMAapHOW CTaHAApPTHOW HEONpeAesIeHHOCTbIO pesynbrara
M3MepeHus, TO JONYCKAeTCA He BHOCUTb 3TY NONPAaBKy B Pe3ynsrar UsMepeHus.

3.4.5 Ha npaktuke, 0cobeHHO B 06nacTn 3akoHogaTenbHON METPONOrMKU, U3MEpPUTENbHbIN Npubop YacTo
NOBEPSAIOT CPABHEHMEM C 3TAfIOHOM, U NPU 3TOM HEOoNpeaeneHHOCTH, CBA3aHHble C 3TanoHOM U npoueany-
pOW CpaBHEHUSA, NPEHEGPEXMMO Manbl MO CPABHEHUIO C TPEOyeMOi TOYHOCTLIO NoBepku. MpuUMepoM MOXET
CNYXUTb UCMONb30BaHUE STANIOHOB MAcChl NPWU NOBEpKe BECOB. Ecnn coCTaBnsAlowmMMmn HEONPEAENEeHHOCTH
BCNEACTBUE UX MAnocTu AONyCTUMO npeHebpeub, TO pasHOCTb Mexay nokasaHuem npubopa u 3TanoHoM
MOXHO paccMaTpuBaTh Kak NOrpeLHOCTL NoBepsaemoro npubopa (cM. Takxe F.2.4.2).

3.4.6 Unorga pesynbraT M3MEpEeHUst BbIPAXAloT B €4MHMLAX 3TanoHa, a He B COOTBETCTBYIOLUUX €AU-
Huuax MexayHapogHow cuctembl eaunuy BenuuuH (CH). Takum o6pasom, nNo CyTu, pesynbrar u3mMepeHus
BbIPAXAIOT B BUAE OTHOLLEHUA K NPUHATOMY 3Ha4Y€HUI0 aTanoHa. Npu 3Tom HeonpeaeneHHOCTb, MPMNUCaHHas
pe3ynbrarty uamepeHusi, MoXXeT ObiTb CyLLECTBEHHO MEHbLLE HEONpPeaeNneHHOCTH, KOTopas uMena bl MecTo
npy BbIPAXEHUU pesynsrata usmMepeHus B eauHuuax CU.

lNMpumep — lNpeyu3uoHHbLIT UCMOYHUK HanpsXeHus1 Ha duode 3eHepa Kanubpyiom memodoM cpaeHeHUs C
3MaJsioHOM ITOCMOSIHHO20 HanpPsKeHUs1 Ha ocHoee aghghekma [xko3egpcoHa. [ns pacvema HanpspKeHuUs1, co3daea-
eM020 3Ma’JloHOM, UCIOJIL3YI0Mm 3HaYyeHUe NocmosiHHoU [pxo3eghcoHa, pekomeHAoeaHHOe 351 MexOYHapodHO20
npumerenuss MKMB. OmuocumenbHasi cyMMapHasi cmaHdapmHas HeonpedeneHHocmb U (V)/V, (em. 5.1.6) kanu-
6poeKu UCMoYHUKa Ha duode 3eHepa Gydem paeHa 2+ 1078, ecnu HanpseHue UCMOYHUKa V  ebipaxeHo e OmHo-
cumenbHbIX eOUHUYaxX Yepes HanpsikeHue, cosdasaemoe amarnoHoMm, u 4 - 10~7, ecnu oHo ebipakeHo e eQuHuUyax
CH (m. e. eonnbmax). PasHuua e oueHKax obycnoesneHa AornosiHumesbHol HeonpedeneHHOCMbIo, ces3aHHoU ¢
ebipaxeHueM rrocmosiHHol [xo3egcoHa e eduHuyax CHU.

3.4.7 OumbBkM Npu perucTpaLum Unm aHanu3se AaHHbIX MOTYT BHOCUTbL 3HAYUTENbHYIO HEM3BECTHYIO NO-
rPEeWwHOCTb B pe3ynsrar usmepenusi. Ecnu owmbka Benuka, TO ee MOXHO BbISIBUTbL NPOBEPKON AaHHLIX, HO
HeOonbwue oWnbKM MOryT ObITb 3aMacKUpPOBAaHbI CIy4aWHbIMWU U3MEHEHUAMU U3MEPAEMON BENMUYUHLI MU
Jaxe ObITb NPUHATHLI 3@ crny4vaiiHble u3MeHeHus. Takme oLwmnbKU He UMEeIOT OTHOLLEHUSI K HeONpeaeneHHOCTH
U3MEPEHUA.

3.4.8 Xots HacTOsILLEee Pykosodcmeo ycTaHaBnNMBaeT oOLLy0 METOAONOIMIO OLIeHUBAHUS HeonpeaerneH-
HOCTW, €ro npuMeHeHne TpebyeT OT NoNb30BaTENsi KPUTUYECKOTO MbILLNIEHUS, UHTENIIEKTYarbHOW YeCTHOCTU
1 KOMNETEHTHOCTW. OLEHNBaHNE HEONPEAENEHHOCTN HENb3s paccMarpuBaTh Kak TUMOBYIO 3ajavy, Tpebyto-
LLYIO MPUMEHEHNSA CTaHAaPTHbIX MaTeMaTuyeckux npoueayp. OT nonb3oBarens TpebyeTcs feTansHoe 3HaHue
NpUPOAbI N3MEPSEMON BEMUYUHBI U MPOLEAYPLI U3MEpPeHusi. MosToMy Ka4eCTBO OLIEHKU HEONPEAENEHHOCTH,
NPUNUCAHHOW Pe3ynbTaTy U3MEepPEeHUs, 3aBUCUT B KOHEYHOM CYETE OT MOHMMAaHUS, KPUTUYECKOrO aHanusa u
npodeCccMoHanbLHOM 406POCOBECTHOCTM BCEX NNUL, NPUHUMAIOLLMX Y4acTue B €€ MONy4YeHUN.

4 OueHuBaHMe CTaHAAPTHOWN HEOMNpPeaeNneHHOCTU

JononHutensHoe pyKOBOACTBO NPEUMYLLECTBEHHO MPAKTUYECKOTO Xapakrepa no OLEHUBAHUIO COCTaB-
NSAOLLMX HEOMNPEAeNneHHOCTN NPUBEAEHO B NPUMOXEHUN F.

4.1 MogenupoBaHue UsMepeHus

4.1.1 B OOMbLUMHCTBE CINy4YaeB U3MEPSAEMYIO BEMUYUHY Y HE M3MEePSIOT HENOCPEACTBEHHO, a onpeaens-
toT uepes N apyrux BenuunH X, X, ..., X, N0OCPeACTBOM (PyHKLNOHAMNBHON 3aBUCUMOCTY f

Y = (X, Xy, ooy Xy )- (1

MpumevaHune 1 — B HacTosem Pykogodcmee AN yNpoOLLEeHUs 3anucK OAUH W TOT XKe CUMBOM MCMOSb3yeTcs
ANA 0603HaYeHUs Kak U3MepseMO BEMUYUHBI, TaK U Cry4YailHoOi nepeMeHHOM (cM. 4.2.1), NpeAcTaBNAOLEH BO3MOXHLIE
3Ha4eHWUs 3To BenMYUHBL. Ecni ykasaHo, 4To Benu4nHa X; MeeT HekoTopoe pacrnpe/ienieHne BEPOSTHOCTEN, TO OHa no-
HUMaeTcs Kak criyqyaiHas nepeMeHHas. [pu s3ToM npejnonaraercs, YTO cama BENUUMHa XxapakTepusyeTcs O4HUM-efuH-
CTBEHHbLIM 3Ha4eHueMm (cM. 1.2 1 3.1.3).

MpuMmedaHue 2 — Ecnn nmeetcs psa HabnogeHwid crnyyaitHoll nepeMeHHoA, To k-e HabrnogeHue cryyvaitHoii
nepemMeHHoi X; o6o3HaqaeTes X; . Hanpumep, ecnn conpoTueneHne pesnctopa 06o3Ha4unTb R, To ero k-e HabrogeHve
oGosHavaeTes Ry

Mpumeyariue3— OueHka X; (CTpoOro roBops, oLgHka MaTeMaTu4eckoro oxuaaHus X;) o6osHa4aerca x;.
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Mpumep — Ecnu k knemMmam mepmopesucmopa ¢ NUHelHoU 3asucuUMoCcmbI0 CONMPOMU8IeHUs1 om memiie-
pamypbi ¢ memiepamypHbIM KoahdUUUSHMOM a, UMerouje2o npu memnepamype t, conpomueneHue Ry, npu-
JloKeHa pasHocmb NomeHyuanoe V, mo pacceusaemyto Ha QaHHOM mepmMope3sucmope npu memiepamype t Mowy-
Hocmb P (uamepsieMyro eenuyuHy) paccyumsiearom o ¢hopmyiie

P=1(V,Ry, o, t) =V2/{Ro[ 1+ ai(t ~t5) }
MpumeyaHue— [Opyrum metofam nsmepenusi P 6yAyT COOTBETCTBOBATL Apyrue MmateMmaruydeckne mogenu.

4.1.2 BxoGHbie eenuyutbl X, X2, ..., Xp, OT KOTOPbIX 3aBUCUT 8bIX00Has 8e/uduHa Y, Takke MOXHO pac-
CMaTpuBaTh Kak U3MEPAEMbIE BENUYUHBI, U OHU TOXE MOTYT 3aBUCETb OT APYIUX BEMUYMH, BKNIOYAa nonpas-
KM U nonpaBoyHble KOIPULMEHTbI HA cuctemaTudeckue 3pdEKTbl, YTO YCNOXHAET BUA DYHKUMOHANbLHON
3aBUCUMOCTH f, KOTOpas, TakuM 06pa3oM, HUKOTAA HE MOXET ObiTb B IBHOM BUAE ONpeaerneHa nofHoCTbio.
Kpome Toro, (pyHKUMoHaneHas 3aBUCUMOCTb f MOXET ObITb ONpeAeneHa 9KCNEPUMEHTANbHO UMK CYLLECTBO-
BaTb TOMbKO B BUAE anroputma YMcneHHoro pacyera. lNoatomy B HacTosLweM Pykosodcmee pyHKUMOHanbHas
3aBUCUMOCTb f NOHMMAaETCA B Bonee LUMPOKOM CMbICIE, @ UMEHHO Kak OyHKUMSA, KOTopasa BKMovaeT B cebs
BCE BENUYMHbI, B TOM YMCME MONPaBKU U NONPaBOYHbIE KOIDMPULMEHTEI, CIOCODHBIE CYLLUECTBEHHO BNUATbL HA
HeonpeaeneHHoCTb u3ameperHns Y.

Takum 06pa3om, ecnu AaHHbIE NOKA3bIBAKOT, YTO (PYHKLMOHANbHAA 3aBUCUMOCTb fHE MOAENUPYET U3me-
peHue ¢ TpebyemMoi TOYHOCTbIO, TO ANs YCTPaHEHUS HEaAeKBaTHOCTU MOAENMU B HEE [JOMDKHbI ObITh BKIOYEHb!
OOMONHUTENbHbIE BXOAHbLIE BEMUYUHBI (CM. 3.4.2). BknioueHnemM AONONHUTENBHON BXOAHON BEMUYUHBLI MOXHO
YYECTb HEMOMHOTY 3HaHUW O ABMEHWUM, BAMAIOLEM Ha U3MEpPAEMYI0 BenuuuHy. B npumepe 4.1.1 gononHu-
TenbHbIE BXOAHbIE BENUYUHBLI MOTYT noTpeboBaTbes, Hanpumep, YTobbl y4eCTb U3BECTHYIO HEPABHOMEPHOCTL
pacnpegeneHusa Temneparypbl Mo pesnucTopy, HeNUMHEeNHY 3aBUCUMOCTb CONPOTUBIIEHNA pe3ncTopa OT TeM-
neparypbl UMM 3aBUCUMOCTbL CONPOTUBIIEHUA OT aTMOCHEPHOro AaBMEHUS.

MpumMeyaHune—BToXeBpeMa hopMyna (1) MOXET UMETb CaMblii NPOCTON BUA: Hanpumep, Y = X, — X,. Takas
Mogernb COOTBETCTBYET, K MPUMepy, CpaBHEHMUIO ABYX ONpeAeneHunit OQHON 1 TOi Ke BENNYUHBLI X.

4.1.3 BxoZHbl€ BENUYMHbI X, X, ..., X MOTYT ObiTb pasaeneHbl Ha ABe rpynnbi.

- BEMUYUHBI, 3HAYEHUA U HeonpedeneHHOCMU KOTOPbIX ONPEAEnsoT HENOCPEACTBEHHO B TEKYLLEM W3-
MepeHUU. 3T 3HAYEHUA U HEONPEAENEHHOCTU MOXHO NOSY4UTb, HaNPUMEp, B pesynbrare 0HOKPAaTHOro Ha-
OnoaeHus, NOBTOPHLIX HAONIOAEHUI A MU NO OCHOBAHHLIM HA ONbITE CyXXAeHUsiM. OHM MOTYT BKIOYaTh onpe-
JAerneHusi NonpaBokK K NokasaHusiM NpuboOpoOB U NONPABOK HA BNUSIIOLLUME BENMUYMHBI, TAKME KaK OKpYy>XaloLlasi
Temneparypa, arMocdepHOe AaBNEHUE U BNAXKHOCTb;

- BEMUYUHDbI, 3HAYEHUS U HEeOonpedesIeHHOCMU KOTOPbIX MOMyYeHbl U3 CTOPOHHUX UCTOYHMKOB. K HUM
OTHOCSTCSl BEMUYMHDI, CBA3AHHbIE C aTTECTOBAHHbLIMM 3TANOHaMM, CTaHAAPTHbIMU 00pa3LamMu BeLEeCTB U Ma-
Tepuanos, a TaKkke BENUYNHBI, 3HAYEHUS KOTOPbIX YKa3aHbl B CNIPaBOYHUKAX.

4.1.4 OueHKy UsMepsiemMon BeNnu4YMHbl Y, 0603Ha4yaemylo y, nonyyaiot us dopmynsl (1), noacraenag B
Hee 8X00HbIE OUEHKU X1, Xo, ..., Xy AN N BXOAHbIX BENMUMH X, X5, ..., X, Takum 00pa3om, ebixo0Has OUeH-
Ka y, ABNAIOLAnca pe3ynsratoM uamepeHus, UMeeT BUj

y =f(x. %5 xy ). @

MpuMeyaHune — B HEKOTOPLIX Cry4asix OLIEHKY Y NONy4YaloT Kak cpefiHee apucMeTuyeckoe (cM. 4.2.1) n Hesa-
BUCUMBIX ONpefeneHuii Y, BenuunHbl Y no (popmyne

Korga Kaxgoe onpeaeneHne uMeeT ofHY U TY e HEONpeaeNeHHOCTb U Kaxaoe OCHOBaHO Ha NofHoM Habope Habniopae-
MbIX 3Ha4eHWin N BXOAHBIX BESTUUUH X, MOMNYHEHHLIX B OAHO 1 TO Xe Bpema. IToMy crnocoby ycpeaHeHUs cnegyeT oTaaThb

_ _ _ - 1
npeanoyTeHUe nepep pacyeTom no opMyne y =f(X1,X2, XN), rae X; :—ZX,-,( — cpefiHee apudmMeTudeckoe
L =

OTAenbHBIX HabnofeHwnii X; . B Tex cnydyasx, Koraa dhyHKUMOHanbHan 3aBUCMMOCTb f HeMnuHelHa. [N nuHelHoi 3aBncu-
MocTHU f ykasaHHble iBa cnocoba ycpefiHEHUs AaloT ofuUHaKkoBble pesynisratel (cM. H.2 n H.4).

4.1.5 OueHKy CTaHOApTHOro OTKMOHEHUA pe3ynbrata uaMepeHusi (OLEeHKM BbIXOAHOW BENUYUHLI) ¥ B
BUAE CYMMapHOU cmaH0apmHol HeorpedernieHHocmu, 0603Ha4aeMon U (y), Nony4atoT U3 OLIEHOK CTaHAAPTHOTO
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OTKMNOHEHNA PE3YNLTaTOB 3MEPEHMUI (OLIEHOK) X; KaXKA0W BXOAHOW BENMUMHLI B BUAE CMaHOapmHbIX Heorpe-
OeneHHocmedli, 0603Ha4aeMbIx u(x;) (cM. 3.3.5 1 3.3.6).

4.1.6 Kaxqayto BXOZIHYIO OLIEHKY X; U CBSI3@HHYIO C Hell CTaHAAPTHYIO HEONPEAENEHHOCTb u(X;) nonyyator
13 BEPOATHOCTHOrO pacnpeaeneHust 3HaYeHuii BXOAHOW BENUUUHbI X;. 3TO BEPOATHOCTHOE pacnpeaeneHue
MOXHO MHTEPNPETMPOBATL KAK YaCTOTHYIO BEPOATHOCTb, OCHOBAHHYIO HAa cepun HabnioaeHuin X; , Benu-
UWHbI X, UK KaK anpuopHoe pacnpeaenenne. OUEHKU COCTaBMAIOLMX CTaHAAPTHOW HEONPEAENEHHOCTM NO
TMNY A OCHOBaHbI HA YACTOTHOM NpPEACTaBNeHUN BEPOATHOCTK, a No Tuny B — Ha anpuopHbIx pacnpeaene-
HuAx. Cneayer NOHMMATh, YTO B 060UX Criydasix pacnpeaeneHns oTpaxalor HEKOTOpPOoe MOAEenbLHOE NpeacTas-
NEeHne 3HaHWIN O CNy4yanHoN NepeMeHHOMN.

4.2 OueHuBaHue CTaHOAPTHOM HeonpeaAeneHHOCTN Tuna A

4.2.1 B GONbLUMHCTBE CRy4aeB HaUMyudLLEN OLEHKON MaTeMaTMyecKkoro OXXuaaHus Hgq cny4anHbIM 00-
pasom U3MEHSAIOLLENCS BENUYUHDBI G [crny4yaiHon nepemerHon (C.2.2)], Ana kOTOPOW NPy NOCTOAHHbIX YCMNO-
BUAX n3MepeHna (cm. B.2.1.5) Obinu nonyyeHbl N HE3aBUCUMbIX HAbNIDAEHWI g, ABNSAETCA cpeaHee apudg-
MeTuyeckoe (Mnn NpocTo cpeaHee) 3HaYeHne g U3 N HabnioageHun:

M=

G-
T=5 20 &)

1

MosToMy ANA nonyyeHus pesynsrara u3mepeHusa y no opmyne (2) B Ka4eCTBE OLEHKW X; BXOAHOW
BENNUYMHbI X; N0 pesynsrartaM N He3aBUCMMBbIX NOBTOPHLIX HAGNIOAEHNN Xi, , VCTIONb3YIOT cpeaHee apudpmeTu-
Yeckoe 3HayeHne x; = )_(I., BbIYUCNEHHOE B COOTBETCTBUMU C PopMynon (3). OLEHKY BXOAHbLIX BENUYUH, OTHO-
CALLMXCH KO BTOPOMU rpynne no 4.1.3, AN KOTOPbIX NOBTOPHbIE HAbMIOAEHUA OTCYTCTBYIOT, NONYy4aloT APYrMMU
metogamu (cm. 4.1.3).

4.2.2 Pas6poc 3HaueHuii B HabnioaeHusax g, 0GyCnoBsneH CriyqanHbIM1 U3MEHEHUAMU BANAIOLLINX BESN-
4YnH (cnydarHeiMu acbdekTamu, cM. 3.2.2). BbIBOPOUHYIO aucnepcuio sz(qk), ABNAIOLLYIOCA OLEHKOW aucnep-
cun 62 NS AAHHOTO pacrnpeaeneHnst BEpOSTHOCTEI BENUYUHBI §, MONYHAIOT No hopmyne

n

(a0, (e a) @

j=1
MonoxuTentHbIA KBaAPAaTHLIA KOPEHb S(g)) U3 BLIGOPOYHON AUCNEPCUU HASLIBAIOT BbIOOPOYHBLIM CTaH-

ZlapTHbIM OTKIOHeHueM (cM. B.2.17). 3Ta BenuuuHa xapakrepusyet U3MEHYNBOCTL HAbNIOAEHWI g, Unu, ToY-
Hee, Ux pa3bpoc OTHOCUTENBHO CPEAHEro 3HaYEHNA g.

4.2.3 Hannyulueii OUEHKOW AMCNepcm cpeaHero snadenns o2 (q), o2 (q) = o2/n, sensercs

$2(g)= 2%, )

n

BbI6OpoYHas aucnepcus cpeaHero sHaueHns S2(§) n BLIGOPOUHOE CTaHAAPTHOE OTKIIOHEHUe Cpea-

Hero 3HavyeHus S(G), paBHOE NOMOXUTENLHOMY KBAAPATHOMY KOPHIO U3 S2 (G ), ONpeaensioT Konn4YecTBeH-
HO, HAaCKOIbKO XOPOLLIE! OLIEHKOW MaTEeMaTUYECKOr0 OXUAHNS |1, BENUYMHLI  ABAAETCA J, N MOTYT GbiTb
NCMOIb30BaHbl B KAYECTBE MEpPbl HEONPEAEeNeHHOCTH .

Takum 00pa3oMm, CTaHAapTHYIO HEONPeAENneHHOCTb L(X) OLEHKU X; = )_<,-, NOMyYEHHYO N0 N HEe3aBUCU-
MbIM NOBTOPHbIM HaGMIOAEHMSAM X, , BXOAHON BENMUMHLI X, ONpeaensior kak u(X; ) = s()_(,) C UCMOMb30BaHUEM
dopmynbl (5) ANS OLEHKM 32()_(,. 5 [ns ynobcrea uz(x,.)= 32()_(,.) " u(x,.)= s()?i) MHOIA Ha3bIBAKOT COOT-
BETCTBEHHO ducniepcueli muna A u cmaHdapmHoll HeonpedeneHHOCMbI0 murna A.

MpumeyvaHue1—Yucno HabnrogeHni N JOMKHO BbiTh foCTaTOMHO GonblUMM, YTOBH § U s? (§) SBNANUC Ha-
AEXHBIMUA OLEHKaMN MaTeMaTU4ecKoro OXuaaHua [, CryvyanHon nepeMeHHOR g U fUcnepcuin MaTemMaTu4eckoro oxuaa-

HUA 02(6_7) = 02/n COOTBETCTBEHHO (CM. NpuMedaHune K 4.3.2). MNpu NoCTpoeHUM [oBepUTENbHBIX MHTEPBanoB (cM. 6.2.2)

crepyeT yunTbIBaTb pasnuyue Mexay sz(ﬁ) " 02(67). Ecnu q pacnpegeneHa no HopmasnbHOMY 3akoHy (cM. 4.3.4), To 3To
pasnuyne yunTeIBaeTCS NPUMEHEHUeM t-pacnpegeneHus ans BelbopoyHoro cpegHero (cM. G.3.2).

MpUuMeYaHue2— XoTA OfHOW U3 OCHOBHLIX XapaKTEPUCTUK pacrnpeAeneHus BEPOATHOCTEN SBMSIETCA UMEHHO

auncnepcud, B JaHHOM cnydae Sz(a), Ha npakTuke y,qo6Hee ncnonb3oBaTthb S(C_]), MOCKONbKYy 3Ta BelilM4nHa UMeeT Ty XKe
pPasMepHOCTb, YTO U G, U bonee npocTa ANA BOCNPUATUA, YeM gucnepcus.
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4.2.4 InA namepeHunii, NpOBOAMMbIX B XOPOLLO M3BECTHbIX YCIOBUSX MO CTAaTUCTUYECKUM KOHTPOSIEM,

MOXeT BbITb 4OCTYNHA 0ObeAMHEHHAS OLeHKa AUCMEepPCUm sg (unu o6beanHeHHOe BLIBOPOUHOE CTaHAAPTHOE
OTKIIOHEHMne sp). Ecnu 3HayeHne uamepsieMoit BeSfIM4MHbl G ONPEAEnsoT MO N HE3aBMCUMbIM HabNAEHUsAM,
TO B KAYECTBE OLIEHKM BbIOOPOYHOI AUCNEPCUM CPEAHErO 3HAYEHWUA G PEKOMEHAYETCA NPUHUMATD sf,/n, a
He szqu )/n a B kayecTBe CTaHAAPTHOW HeOoNpeAeneHHOCT COOTBETCTBEHHO U = sp/Jﬁ (cM. npumevanue
k H.3.6).

4.2.5 Yacto ana nonyvyeHus OLEHKM X; BXOAHOWM BENUYMHbI X; UCMOMb3YIOT (PYHKUMOHAMLHYIO 3aBU-
CMMOCTb, MOJIYYEHHYIO MO 3KCMEPUMEHTANbHLIM JaHHbIM METOAOM HauMEHbLUMX KBaapaToB. BuibopouHbie
OLIeHKU AUCNEePCUI U CTaHAaPTHbIX OTKIMOHEHWI napamMeTpoB (YHKLUOHANBHON 3aBUCMMOCTH, a TaKKe 3Have-
HWIA, MPOrHO3MPYEMbIX MO AAHHON (PYHKLIMOHASIbHOW 3aBUCUMOCTU, OBBIYHO MOTYT ObITb NErKO BbIYUCIIEHBI C
NMOMOLLbIO XOPOLLIO U3BECTHbIX CTaTucTuydeckux npoueayp (cm. H.3 u [8]).

4.2.6 MNpy 3asBNEHNN OLIEHKN COCTABNAIOLLEN HEONpeaeneHHOCTH L(x;) Tuna A Bceraa Heo6xoauMO yka-
3bIBaTb COOTBETCTBYIOLLIEE €l YNCNOo cTeneHen cBoboabl v; (C.2.31) — cM. G.3. B npocteiiwem cnyyae n He-
3aBUCUMBIX HabnoaeHnn, koraa x; = X; n u(x) = s(X), v;=n—1.

4.2.7 B cny4ae KoppenupoBaHHoi (HanpuMep, BO BpeMeHu) NoCneaoBaTenbHOCTU HabnioaeHuin Bxoa-
HOW BENWYMHbI cpeaHee 3HavyeHne U BbIBOPOYHOE CTaHAAPTHOE OTKITOHEHWE, NONYyYeHHbIe COornacHo 4.2.1 n
4.2.3, MOryT ObITb HEaAEKBATHbIMU OLleHKaMm (C.2.25) COOTBETCTBYIOLLMX CTaTUCTUK (C.2.23). [ina aHanu3a
Takux HabnogeHun cneayer UCNoNb30BaTh CTAaTUCTMYECKUE MPOLeAYPbl, CneunanbHo paspaboTaHHbie Ans
06paboTkn psaaoB cryvariHbIX KOPPENUPOBAHHBIX PE3YNLTATOB M3MEPEHUIA.

MpumMeyaHue—Npumepom cnelmarnbHbIX NPOLEAYP SBIAOTCS Te, YTO MCMONb3YIOT AN 06paboTku pesynsTa-
TOB M3MEPeHWiA aTanoHoB YacToTel. MOXeT okasaTbCs, YTO U3MepeHNs, NposiBrisiolme ceba Kak HeKOppPeNnUpPOBaHHbLIE Ha
KOPOTKOM WHTepBarne BpeMeHU, AOMKHLI pacCMaTpuBaTLCA Kak KopperMpoBaHHble Ha 6onee ANUTENbHLIX MHTEpBanax ¢
npUMEeHeHneM crneLmanbHbIX MeTofoB 06paboTku (cM., Hanpumep, [9], rae noapobHo paccMaTpuBaeTcA Tak HasbiBaemas
aucnepcua Annaxa).

4.2.8 AHanu3 oueHuBaHUA HeonpeaeneHHocT Tuna A B 4.2.1—4.2.7 He ABNAETCA UCUYEPNbIBAIOLLUM.
CyLlecTByeT MHOIO CMTyauuii, MHOTAA AOBOSIbHO CIIOXKHbIX, TPEOYIOLLMX MPUMEHEHUS Pa3HbIX CTaTUCTUYECKUX
MeToA0B. BaXkHbiM NpUMepoM SABMSETCA NAAHUPOBAHUE SKCNEPUMEHTA, YaCTO OCHOBAHHOE HA NPUMEHEHUU
MEeToAa HaMMEHbLUMX KBAApaToB, B Liensix KanuOpoBKN ANsi OLIEHKW HeonpeaeneHHOCTeN, CBA3aHHbIX C Kpa-
TKOBPEMEHHBIMW U AONTOBPEMEHHLIMN CAYYANHBIMN U3MEHEHNAMWU PE3YNbLTaToB CAWYEHUI MaTepuanbHbIX
3TaNoOHOB C HEU3BECTHLIMK pasMepaMu eauHUL BENUYUH (Hanpumep, KOHLEBLIX MEP ASNNHbI, 9TafIOHOB Mac-
Cbl) C STANOHaMW CPaBHEHUA C U3BECTHLIMKU NepeaaBaeMbiMn pa3mepaMmu eauHul, BenuyuuH. B Takux cpas-
HUTENBHO NPOCTbIX M3MEPUTENBHBIX 3aJa4ax COCTaBNAIOLIME HEONPEeAENeHHOCTU YacTO MOXHO OUEHUTL No-
CpeacTBOM AUCNEPCUOHHOrO aHanu3aa (cM. H.5) pesynstaTtoB nepapxm4ecknx 3kCNepUMMEHTOB ANA 3a4aHHOTo
yucna ypoBHen nepapxuu.

MpumeYdaHUe —Ha HU3KUX CTYMEHAX NOBEPOYHOI CXEMBI, KOTAa pasMep eAnHULLI BENUYUHLI, NepeaaBaemblii
3TaNoOHOM CPaBHEHUSA, CYUTAIOT U3BECTHLIM TOMHO (NOCKONBKY 3TW STanoHL GbINKU kKanuGpoBaHLl ¢ UCNONB3OBAHUEM Nep-
BUYHBIX STANOHOB), HEONPeAEeNeHHOCTb pesynbTaTa KanubpoBKN MOXET COCTOSTL TOMNBKO U3 CTaHAAPTHOW HeonpeaeneH-
HOCTU TUNa A, 3a KOTOPYIO NPUHUMALOT 0GbeAUHEHHOE BEIGOPOYHOE CTaHAAPTHOE OTKNOHEHWE, NONYYeHHOE B YCNOBUSX,
NOMHO XapaKTEPU3YIOLWUX U3MEpEeHHe.

4.3 OueHuBaHue CTaHAAPTHOM HeonpeaeneHHocTU Tuna B

4.3.1 [InA OUEeHKN X; BXOAHOW BENUYUHBI X, KOTOpasi He Gbina onpeaeneHa B Pesynbrate noBTOPHbIX
HabnoaeHuin, 3Ha4EeHU OLEHKM Aucnepcun u2(x,) UNKU CTaHAAPTHOW HEONPeaEeneHHOCTN u(x;) Nony4aioT B
pesyneTate 0606LieHMA U aHanu3a BCen AOCTYNHOW UHGOPMaLMKU O BO3MOXHOW BapuatuBHocTn X. Takas
MHopMaLusa MOXET BKNOYaTh B cebs:

- AaHHble NPeaLIEeCTBYIOLLMX U3MEPEHUN;

- MNOSy4€HHbIE ONbITHLIM WU TEOPETUYECKUM NYTEM CBEAEHUS O CBOWCTBAX MaTepuanoB U xapakrepu-
CTuKax npubopoB.;

- XapaKTepUCTUKK, 3asiBNIIEMbIE U3rOTOBUTENEM;

- AaHHble, NPUBOAUMbBIE B CBMAETENLCTBAX O KANUOPOBKE M APYrMX A0KYMEHTAX;

- HeonpeAaeneHHOCTU BENUYNH, KOTOPbIE BMECTE CO 3HaUYEHUSIMU STUX BESTMYUH NPUBEAEHDBI B CNPABOYHUKAX.

Ina yno6cTtBa oueHku u2(x,-) 1 u(x;), NOMy4EHHbIE TakUM 00pPa3OM, HA3LIBAKOT COOTBETCTBEHHO Qucriep-
cueli muna B n cmaHO0apmHol HeonpedeneHHOCMbio muna B.

MpumedaHune — Ecnu x; Nony4eHo M3 U3BECTHOTO anpUOPHOro pacnpefeneHns BepOATHOCTEN, To COOTBET-
CTBYIOLLlYIO 3TOI BennW4uHe aucnepcuio crieayet o6o3HavaTb uz(X,). OpHako ans ynpoueHus B HactosAweM PykoBoactee
ncnonb3ytotcs 0603HaveHna u2(x,-) u u(x;).
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4.3.2 MNpaBunbHOE MCNonb3oBaHWe 4OCTYNHOW MHpOpMaLMK ANA OLEHUBAHUsSI CTaHAAPTHOW Heonpeae-
neHHocTu Tuna B TpebyeT puanyeckoin MHTYMLUKU, OCHOBAHHOMN Ha OMbITE M OGLUMX 3HAHWAX, KOTOpas Npuxo-
AWUT C HAKONMeHHOW npakTukon. Crneayet NOHMMATb, YTO OLEHKa CTaH4apTHON HeonpeAeneHHOCTU no Tuny B
MOXET ObITb HE MEHEE HAEXKHOM, YeM OLIEHKA CTAaHAAPTHOW HEONpeAeneHHOCTU Mo TNy A, 0COGEHHO ecnu
NnocneaHsAsa Nony4YeHa B yCroBusiX HEGOMbLUOTO YMcrna CTaTUCTUYECKU He3aBUCKHMbIX HABNIOAEHWIA.

MpumedaHune — Ecnu pacnpegeneHne BeposiTHocTel g (cM. NpuMeYaHue 1 k 4.2.3) ABNAETCA HOpMarbHbIM,

TO OTHOLLIEHNE G[S(CT)]/G(CT) NpuBnmanTensHo pasHo [2(n — 1)]-1/2, Takum oBpasom, ecriv NPUHATL G[S(CT)} B KadecTBe

HeonpeaeneHHOCTH s(c_y), To AnsA 10 HabntogeHwnit (n = 10) oTHOCUTENbHast HeonpeaeneHHoCTb s(c_y) 6ynet paBHa 24 %,
a ans 50 HabntogeHuit (n = 50) — 10 % (fononHuTenbsHas UHopMaLms NpuBeAeHa B Tabnuue E. 1 npunoxerus E).

4.3.3 ECnu OLeHKa X; B3ATA U3 TEXHUYECKO [OKYMEHTaLWN U3roTOBUTENSA, CBUAETENLCTBA O NOBEPKE,
CnpaBOYHMKa UMK APYroro JOKYMEHTaNbHOMO UCTO4HUKA, B KOTOPOM 3HA4YEHME HEOMPEAENEHHOCTH X; AaHO B
BUAE CTAHAAPTHOTO OTKNOHEHMUSA, YMHOXEHHOIO Ha HEKOTOPbIN KOS AULMEHT, TO CTAHAAPTHYIO HEONPEeAENnNeH-
HOCTb U(X;) MOXXHO NOMY4nTk, Pa3genuB CrpaBoYHOE 3HA4YeHe HEONpPeAeNneHHOCTU Ha STOT Ko3achdUUMEHT, a
OLIEHKY Aucrnepcumn u2(x,-) — BO3BEAs NOSMyYeHHbl pesyneTaT B KBagpar.

lpumep — CoanacHo cepmucgbukamy o kanubpoeke macca mg amasoHa us Hepxaeerowell cmasnu ¢ HoMu-
HanbHbIM 3Ha4YeHUeM 1 k2 pasHa 1000,000325 2, a ezo «HeonpedesieHHoCcMb 6 sude ympoeHHO20 cmaHAapmHo20
OMKJIOHeHUs1 paeHa 240 mMka». B amom crnydae cmaHOapmHylo HeonpedesleHHOCMb 3MmaJsioHa Macchl nosy4va-
rom Kak u(mg) = 240/3 = 80 mxe. 3mo coomeemcmeyem omHocumensHoli cmaHdapmHoil HeonpedeneHHocmu
u(mg)/mg =80 - 10-9 (cm. 5.1.6). OueHra ducnepcuu cocmaensiem u?(mg) = (80 - 1082 =6,4 - 109 22.

MpumMmedvaHune — Kak NpaBuno, UCTOMHWUK MHPOPMaLMM, YKa3bIBAIOWMIA HEONPEAENEHHOCTb U3MEpPEeHNn Ka-
KOA-nn60o BeNUYMHLI, He NPUBOAUT COCTABNSIOLLME 3TOM HEOMpeseneHHOCTH. B GonbLMHCTBE Crydaes NPy BeIpaXeHN
HeornpeaeneHHOCTN M3MEePeHNUst B COOTBETCTBUM C HACTOALLUM PyKogodCmeom 3TO HEe UMEET 3HaUYEeHUS), NOCKOMbKY Npu
BbIYNCNEHUN CYMMapHOW CTaHAapTHO! HEONPeAeneHHOCTU pesynksTaTa U3MEPEHNs eAUHO0BPa3HO CYMMUPYIOTCA CTaH-
AapTHele HeonpeferieHHOCTU BCEX BXOJHBIX BEMUUMH (CM. pasgen 5).

4.3.4 MpusoaumMas B TOM UMW MHOM MCTOYHNKE MH(OPMALUMA O HEONPEAENEHHOCTY X; He BCeraa MMeeT
BUA BENUYMHbI, KPATHOI CTaHAAPTHOMY OTKIMOHEHUIO, Kak paccMOoTpeHo B 4.3.3. Yacro Takyio HeonpeaeneH-
HOCTb onpeaensiotT B BUAe UHTepBana ¢ yposHem aosepus 90, 95 unu 99 % (cm. 6.2.2). Ecnn He ykasaHo
WHOE, TO MOXHO NPEeAnomnoXuTh, YTO AN pacyeTa ykazaHHOro MHTepBana Obina UCnonbL30BaHa rmnoTesa o
HOpManbHOM pacnpeaeneHun (C.2.14) BenuumnHbl x;. B aToM cnyyae cTaHaapTHYI0 HEONpeaEeneHHOCTb AN
X; nony4arot AeneHnemM npUBeAEeHHOro B WCTOYHUKE UH(POPMALIMM 3HAYEHUSI HA COOTBETCTBYIOLLMIA KO3 DU-
LUMEeHT Ansi HopMmanbHOro pacnpegenenus. Tak, BbllEyKa3aHHbIM TPEM YPOBHAM [OBEPUS COOTBETCTBYIOT
cneayowme KosthpuumenTol: 1,64; 1,96 u 2,58 (cm. Takke Tabnuuy G.1 npunoxexus G).

MpuMeYaHue — B Takom npeanonoxeHun He Gbino bl HEOGXOAUMOCTH, ecni Bbl HeonpeaeneHHocTh Bbina
BblpaXXeHa B COOTBETCTBUM C peKoMeHAaLUsAMU HacTosLwero Pykosodcmea, B KOTOPOM NOAYEPKUBAETCA HEOGXOAUMOCTb
npu 3anBneHnn HeonpeAeneHHOCTU Beeraa ykasbiBaTbh MCNOSb3yeMblil KoadduUmMeHT oxeaTa (cMm. 7.2.3).

lNpumep — CoznacHo ceudemerncmey o Kanubpoexe conpomueneHue R, amanoHHozo pesucmopa ¢ Ho-
MUHankbHbIM 3HayeHUem 10 Om paeHo 10,000742 Om t 129 mxOmM npu memnepamype 23 °C, u yka3aHoO, Ymo «He-
onpedeneHHocme 129 MkOM coomeemcmeyem unmepearny ¢ ypoeHem doeepusi 99 %». B amom cryyae cmaH-
OapmHyio HeonpedesieHHOCMbL CONPoMUENeHUs1 MOXHO NPUHAMb paeHol u(R) = 129/2,58 = 50 MkOM. Omo
coomeemcmeyem omHocumensHol cmaHdapmHoii HeonpedenenHocmu u(RJ)/R = 5,0 - 1076 (cm. 5.1.6). OueHka
ducnepcuu paena u*Ry) = (50 - 106)2 = 2,5 - 10-° Om2.

4.3.5 PaccMOTpuM Cry4aii, KOrAa Ha OCHOBE HEKOTOPOTO UCTOMHMKA MHCGOPMALMM MOXHO cAenaThb 3a-
KNIoYeHue, YTo 3HaYEHUE BXOAHOW BENUYMUHBI X; C paBHO BEPOATHOCTLIO MOXET HAXOAUTLCA KaK B npegenax
WHTEepBana ot a_ Ao a,, TaK U BHe 3TOro MHTepBana. [ipyruMu CroBamm, BEPOSITHOCTb TOTO, YTO 3Ha4YeHue X;
HaxoAuTCA B UHTepBane ot a_ Ao a, paesHa 0,5 unn 50 %. Ecnu ectb 0CHOBaHWA NPeAnoNoXuTL, YTO pacnpe-
AeneHue BepOATHOCTEN X; BNM3Ko K HOPMANbHOMY, TO NyuLLIEH OLIEHKOW X; ANs X; Bynet cpegHAa TOUKA 3TOM0
uHTepsana. OGo3HaumB @ NONyWMPUHY UHTEepBana, a = (a, — a_)/2, MOXXHO NPUHATL u(x;) = 1,48a, NOCKONbKY
Ana HOPManbHOTO pacnpeaenexlnst ¢ MaTemMaTu4eckuM OXXKMAAHUEM |L U CTAHAAPTHLIM OTKNOHEHUEM G UHTEp-
Ban u + ¢/1,48 oxsarbisaet npubnuanTenbHo 50 % pacnpeaeneHus.

lMpumep — CmaHoyHuk, onpedenss pasMepnbi demarnu, pewust, 4ymo ee 0nuHa | ¢ eepossmHocmbio 0,5 Ha-
xodumcs e uHmepeane om 10,07 do 10,15 Mm u 3anucan amo e eude | = (10,11 * 0,04) MM, noHumasi 0O smum,
ymo * 0,04 — uHmepean c ypoeHem doeepusi 50 %. B amom cnyyae a = 0,04 MM, u 6 NPeANONOKEHUU HOpP-
ManbHO20 pacnpedesieHUsi 803MOXHbIX 3HaveHull | cmanOapmHas HeonpedeneHHocmb dnuHLI 6ydem pasHa
u(l) = 1,48 - 0,04 = 0,06 Mm. Ouyerka ducnepcuu 6ydem u?(l) = (1,48 - 0,04)2 = 3,5 - 10-3 mm2.
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4.3.6 PaccMoTpumM cny4van, nogoOHbIN U3NoXeHHOMY B 4.3.5, HO KOraa Ha OCHOBE UMeloLencsa uHgop-
Mauuu MOXHO YTBEPXAATb, YTO «B ABYX Clly4asix U3 TPeX 3HadeHue X; Oyaetr HaxoauTbCsl B MHTEpBane ot
a_pno a,. [ipyrumu cnosamu, BEPOSITHOCTL TOTO, YTO 3HAYEHNE X; HAXOANTCA B MHTEpBarne oT a_ /10 a, PaBHO
npubnusutensHo 0,67. Toraa ¢ AOCTATOYHLIM OCHOBAHUEM MOXHO NPUHATL U(X)) = &, NOCKONbLKY ANs HOP-
ManbHOro pacnpeaeneHusa ¢ MaTeMaTMyeckum OXXMaaHUeM L U CTaHAAPTHLIM OTKITIOHEHWEM © UHTepBan i+ o
oxBaTbiBaeT npubnuautTenspHo 68,3 % pacnpeaeneHus.

MpuMeyaHue—ToUyHoe 3Ha4EHNE CTaHAAPTHOrO OTKITOHEHWUS G, COOTBETCTBYIOLLErO MHTEPBanY C 0BEpUTENb-
HO/i BepoATHOCTLIO p = 2/3, paBHo 0,96742, Toraa cTaHAapTHYIO HeonpeaeneHHOCTb u(x;) criefosano 66l Nony4uTs No
¢opmyne u(x;) = al0,96742 = 1,033a. OgHaKo CTONb BLICOKAA TOYHOCTb BLIMUCNEHNIA CTaHAaPTHOW HeonpeaeneHHOCTH,
04eBUIHO, He ABNAETCA onpaBAaHHON.

4.3.7 B psige cnyvaes MOXHO OLEHUTb TOSbKO rPaHuLbl (BEPXHUI N HWXHWIA npeaernbl) Ana X, B yacT-
HOCTW YTBEPXKAATb, YTO «AJsA BCEX NPAKTUYECKNX LeNnei BEPOATHOCTb HAaXOKIAEHUs1 3HAaYEHNA X; B MHTepBane
oT a_j0 a, bnuska K eauHuue, a BHe NpeaenoB 3TOro MHTepBana — HecyllecTBeHHay . Ecnu gononuutensHas
nHpopMaLmMa 0 BO3MOXHBIX 3HAYEHUSAX X; BHYTPI YKA3aHHOTO MHTEpBana OTCYTCTBYET, TO OCTaeTcs npea-
Mosio}MTb, YTO BEPOSATHOCTb AN X; NPUHATL Nio6oe 3HavyeHne B Npeaenax uHTepeana oAnHakoea (Y4To Co-
OTBETCTBYET PaBHOMEPHOMY UNU NPAMOYrofibHOMY pacrnpeieneHuio BEPOSATHOCTEN, CM. 4.4.5 U pUCYHOK 2).
Torna x;, paBHOe MaTemaTu4eckoMy oxuaaHuio X;, Gyaer cpeaHei TOYKoi uHTepsana, x; = (a, + a_)/2.
Oucnepcuto u2(x,) Takoro pacnpeaeneHnsa onpeaensioT no popmMyne

2
u?(x) = (a, -a_)* 12 ©)
Ecnu pasHocTb Mexay rpanuuamu, a, — a_, 06o3HaunTh 2a, To hopmyna (6) npUMET BuA
u?(x; )= a2/3. )

MpuMmeyaHue— Ecnu cocTaBnstoLast HEONPEAENeHHOCTY, NOMyYeHHas Takum 0Bpa3oM, AaeT 3HAaUUTENbHbIIA
BKMNaj, B HeonpeAeneHHOCTb pesynsTaTa U3MepeHus, To LierecoobpasHo pacCcMOTPeTs BOSMOXHOCTL NOSyYeHNst 4ONOsT-
HUTeNbHOW MHPOPMaLMK ANA YTOYHEHWS BUAa pacnpeferneHns.

lpumep 1 — Co2nacHoO crpasoYyHUKY 3HaYeHUe memMiepamypHoz0 Ko3gguyueHma nuHeliHo20 pacwupe-
Hus qucmoli medu npu 20 °C a,,(Cu) pasHo 16,52 - 10-6 °C-7, a nozpewrHocms 3Mo20 3HaYeHUs He npeebiwaem
0,40 - 1078 °C~1. Ha ocHoearuu makoii ozpaHuYeHHOU UHGHOPMaUULU MOXHO MOALKO npeonosoXume, 4mo 3Ha-
YeHue a,,(Cu) paeHoeeposimHo pacnpedeneHo e uHmepsane om 16,12 - 106 do 16,92 - 10~ °C~" y ymo eepo-
SAMHOCMbL HaxOKOeHUsA a.,,(Cu) eHe npedesioe 3amo2o UHMepPeana oveHL Mana. Jucnepcuio cuMMempuUyYHO20
npsiIMOy20/1bHO20 pacrnpedesieHUsl 603MOXHbIX 3HaYeHuUll a,,(Cu) ¢ nonywupuroii a = 0,40 - 10-6 °C-1 moxHo

nony4ums no goopmyne (7): u?(a,g) = (0,40 - 10-8)%/3 = 53,3 - 10-15 °C-2. Tozda cma+dapmHas HeonpedeneHHOCML
6ydem paesHa u(oczo) = (0,40v10‘6)/J§ =0,23-10-6 oc-1,

lpumep 2 — B mexHUYeCKUX YCI08UsIX U320mosumerieM Yugpoeozo eoslmMempa yKa3aHo, 4mo «& Ipo-
Mexymxe om 200a o deyx nem nocrie Kanubpoeku npubopa eeo No2peuwHoCmMsL cocmoum U3 OmHocumerbLHol
nozpewHocmu, paeHoli 14 - 105, u noepewrocmu, npueedenHoll k npedeny usmepenuti (1 B), paeHoli 2 - 10-5.
Tyemb cnycms 20 mecsiuee rocie KanuGpoeku noemopHbie U3MepeRrusl Hanpsixenus1 V e duana3ore do 1 B danu
cpedHee 3HayeHue V =0,928571 B. [pu 3mom uzeecmHo, 4mo cmaHOapmHas HeornpedesieHHOCMb 110 muny A,
cef3aHHas C UIMEHYU8OCMbLIO NPU MM08MOPHLIX HabIIHOOeHUsIX, u(\7) =12 mkB. OyeHKy cmaHOapmHO Heornpe-
denenHocmu 1o muny B no mexHUYeCcKUM ycrio8usiM U320/M08UMeSIsi MOXHO NOJTyYumb 6 NpednosioxeHuU, Ymo
YKazaHHasi UM noepewHocms onpedesiiem cuMMempUYHbie 2paHulbl pagHOMepPHO20 pacnpederieHus addumue-
Holi nonpaeku AV K V ¢ HyneebiM Mamemamuyeckum oxudaHuem. To20a NOsywupuHy a Auana3oHa 603MOXHLIX
sHavenull AV onpedensiiom kak a = (14 - 1075) - 0,928571 + (2 - 10-5) - 1=15 - 10-6 B unu 15 MkB, u u3 popmynni (7)
nonyyarom u? (AV) =75 mMxB2 u u(AV) = 8,7 MKB. OueHka 3Ha4eHUs1 usmepsieMoli eenuyuHbl V, Ansa npocmoms!
o6o3Hayaemasi meM e cumeosniom V, paeHa V =V +AV =0,928571 B. Cymmaphyio cmaHOapmHyio Heornpede-
JNleHHOCMb 9MOLl OUEHKU NoslyYalom cyMmupoeaHueM cmaHdapmHoli HeonpedenenHocmu no muny A, paeHoll
12 MkB, u cmaH8apmHoli HeonpedesieHHocMU o muny B, paeHoli 8,7 MkB. O6wuii Memod cyMMupoeaHusi co-

cmaensloujux cmandapmHoli HeonpedeneHHocmu daH e pasdene 5, a 3MOM KOHKPeMHbI NPUMeP PacCMOMpeH
e 5.1.5.

4.3.8 B pacCMOTPEHHOM B 4.3.7 crny4ae BEPXHAA (@,) U HWKHAA (a_) rpaHuLbl AUManasoHa U3MEHEHUN
BXOAHOW BENMYMHbI X; MOTYT ObiTb PacnonoXeHbl HECUMMETPUYHO OTHOCUTENLHO MyYLIEN OLEHKM x;. Tak,
€CNN HIKHIOKO TPaHuLy NPeACTaBUTL B BUAE a_ = X; — b_, @ BEPXHIOI0 — B BUAE a, = X; + b, T0O MOXeT ObiTb
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cnpaseanueo ycriosue b_ # b,. [oCKONbKy B 3TOM Criy4ae x; (MaremMaruyeckoe oxamaaHue X)) He HaxoauTcs
nocepeanHe nHTepsana ot a_ Ao a,, T0 pacnpeaeneHne BEPOATHOCTEN X; HE MOXET ObITb PABHOMEPHbLIM
B JJaHHOM uHTepBane. Npu 3TOM nMeroLenca MHoOPMaLUU MOXET BbiTh HEAOCTATOYHO, YTOBLI caenaTthb
060CHOBaHHOE 3aKnioveHne 0 BUAe pacrnpeaerneHus, a npouU3BosbHbIN BbIGOP pasHbIX MOAENei pacrnpeaene-
HWA AAaCT pasHble OLEHKU aucnepcuun. B aToM cnyyae npocTeiLLei OLEHKON AnCnepcun ABNAeTcs

2 2
2 (be+b.)" _(ar-a)
( I) 12 12 ! (8)
KoTopas coBnagaert ¢ AUCnepcuen nNpsamoyrosibHOro pacnpeaenelns B MHTepBane wupuHon (b, + b_) (acuwm-
METPUYHbIE pacnpeeneHnsa paccmaTpuaiTcs Takke B F.2.4.4 n G.5.3).

lpumep — [lycmb e npumepe 1 (4.3.7) e cnpaeoyHuKe 3HayeHUe KoaghpuuueHma OaHO Kak
a,yo(Cu) = 16,62 - 106 °C-" u yxasaHO, Ymo «HauMeHbLUlee S03MOXHOE 3Ha4YeHUe KoagpgpuuueHma paeHoO
16,40 - 10-5 °C~7, a Hau6onbwee — 16,92 - 10-6 °C~1», Tozda b = 0,12 - 106 °C~1, b, = 0,40 - 10-6 °C~", u no pop-
myise (8) nonyyaem u(a,,) = 0,15 - 10-6°C-1.

MpumeyaHue 1 — Bo MHOMUX NpakTUYECKUX USMEPUTENBHLIX CUTYaLUSX, Korga rpaHuLbl aCUMMETPUYHSI, Lie-
NecoobpasHo BHOCUTL NOMpPaBKY B OLIEHKY X; Ha BenuuunHy (b, + b_)/2, 4ToGbl HoBast oLieHka Xi’ BENUYMHBI X; Haxoaunach
nocepefuHe AuanasoHa, x| =(a, +a/2_ OT0 cBegeT cuTyaLuto K Cnyyato, pacCMOTpPeHHOMY B 4.3.7, Npu HOBbIX 3HaYe-

2

Husix bl = b’ = (b, +b_)/2l= (a,-a)/2=a

MpumeyaHue 2 — OcHOBbIBasiCb Ha NpUHLMME MaKcUMyma SHTPOMWU, MOXHO MoKasaTb, YTO B CIy-
Yae aCUMMETPUYHBIX rpaHUL MNOTHOCTb BEPOATHOCTM pacnpeAeNieHUss C MakCUManbHOW SHTPONWend WMeeT BUA
p(X;) = Aexp{-MX; — X))}, TAe A 1 L SBNAKTCA peLUeHNeM CUCTeMbl ypaBHeHWi: A = [b_exp(hb_) + b+exp(—kb+)]'1,
= {exp[Ab, + b_y "} /H{b_exp[h(b, + b_) + b,};, 1. > 0 B cnyuae b, > b_un k< 0 B criydae b, < b_. Jucnepcua Takoro pac-
npegeneHnsa UMeeT BUg, uz(x,-) =b.b_—(b,.—b_)h\

4.3.9 B cnyyae, paccMOTpeHHOM B 4.3.7, oTCyTCTBME MHAOPMALIMM O BO3MOXKHbIX 3HAYEHUSIX BEMUYUHDI
X,- B npeaenax rpaHuuy ee U3MeHeHus oT a_ A0 a, He NO3BONIMNO caenarb UHOTo NPeAnonoXeHus O NIOTHOCTU
pacnpegeneHus BepoATHOCTEN X;, KDOME Kak NPUHATL €€ NOCTOSIHHOM B nMpeaenax uHTepsana ot a_ao a, u
HyneBoOW BHe 3TOro MHTepBana. PacnpegeneHue BepOATHOCTEN TaKoro BUAa COAEPKUT pa3pbiBbl (HA rpaHu-
Llax MHTepsana), 4to 3a4actyto He UMeEeT noj cobon ACHOW PU3NYECKOI OCHOBLI. BO MHOIMX Cny4Yasx MOXKHO
OXMAATb, YTO 3HAYEHMs X; BONU3U rpaHuL, MHTEpBana ropasfo MeHee BEpPOSATHbI, YEM B €ro LieHTpe. Toraa
CUMMETPUYHOE NPAMOYronbHOEe pacnpefeneHne LUenecoobpasHo 3aMeHUTb CUMMETPUYHBIM Tpaneuenaans-
HbIM pacnpeeneHuemM C LUMPUHON HWXKHErO OCHOBaHMUSI @, — a_ = 2a W LUMPUHOI BEPXHETO OCHOBaHWA 2ap,
rae 0 < B <1.Mpu B — 1 910 pacnpeaeneHe CTPEMUTCA K NPSIMOYTONbHOMY, paCCMOTPEHHOMY B 4.3.7, a npu
B — 0 — k TpeyronbHOMY [CM. 4.4.6 1 pucyHOK 2 b)]. MaTemaTuueckoe oxmaaHne BenuUnHbLI X; AN Takoro
TpaneueuaanbHoOro pacnpegenexns Oyaet paeHo x; = (a_+a,)/2, aucnepcus u2(x,-) onpegaenserca no opmyne

u?(x;) = a2 (1 +[32)/6, (9a)
a B crnyyae TpeyroneHoro pacnpeaenenus (§ = 0):
u?(x;)=a2/6. (9b)

NMpumevaHue 1 — [InAa HopManbHOro pacnpefeneHns ¢ MaTeMaTMyecknm OXnaHUeM |L N CTaHAaPTHBIM OT-
KNOHEHWEM G B MHTepBan | + 36 nonagatoT npubnuautensHo 99,73 % 3HayeHWid cryyaiiHoi nepemeHHoil. Takum obpa-
30M, €CN NPUHATDL, YTO MHTepBan oT a_ Ao a, oxsaTuiBaeT He 100 %, a 99,73 % 3Ha4YeHuid, U YTO criydaiiHan nepeMeH-
Has pacnpegeneHa no 3akoHy, 6nM3koMy kK HopmarbHoMy (3To ByAeT AononHUTENbHOW MHGOpMaLMell O pacnpeaeneHnn
cny4anHoON NepemMeHHoON NO CpaBHEHWUIO C TOMW, YTO paccMoTpeHa B 4.3.7), To u2(x,-) = a2%/9. [Ina cpaBHeHns: aucnepcus
CUMMETPUYHOIO NPSIMOYTONBHOMO pacrpefeneHus Ha HTepBarle NONyLUMPUHOI a paeHa a2/3 [(popmyna (7)], a aucnepcus
CUMMETPUYHOIO TPEYrornbHOro pacrnpeaerieHUs Ha MHTepBane NoNyLWMPUHON a paBHa a2/6 [(opmyna (9b)]. Pasnuuus B
3HaYeHMsIX AUCTIEPCUIA 3TUX TPEX pacnpefeneHnil AOBOMBHO He3Ha4YUTemNbHLI N0 CPaBHEHUIO C pasHULE B o6beMax UH-
dopmaumm, TpebyeMoii Ans o6ocHoBaHMSA BIGOpa TOro Ui UHOrO pacnpefeneHms.

MpumeyaHune 2 — TpanelyenpansHoe pacnpefeneHne MOXHO paccMaTpuBaTb Kak cBepTKy [BYX NPAMOYrorb-
HbIX pacnpeaeneruit (cm. [10]): oaHOro ¢ NonywWwKUpUHON a,, paBHOW ANUHE cpefHel NMHUM Tpaneumu, a; = a(1 + B)/2,
APYroro — ¢ NOMYLUNPUHON &2, paBHON ANUHE cPeAHel NUHUW TpeyronbHUKa, oBpasoBaHHOrO GOKOBOI NWHWENA, ony-
LLIeHHO M3 Hee BBLICOTON W YaCTbio HUXKHEro OCHOBaHMA Tpaneuwn, a, = a(1 — B)/2. Toraa aucnepcuio Tpaneueuaarns-
HOrO pacrnpeaeneHna U2 MOXHO NPeAcTaBUTL B BUAE CYMMbl AMUCNEPCUIl STUX ABYX NPAMOYTOMbHLIX pacnpefeneHmii:
u?= a12 /3+ a% /3. CBepTKy pacnpefeneHuii MOXXHO UHTEPNPETUPOBATL TalkKe Kak criydaiHylo nepeMeHHylo, pacrpege-
NIeHHyI0 N0 paBHOMEPHOMY 3aKOHY Ha WHTepBane 2a,, 3Ha4yeHne KOTOPOro U3BECTHO C HEKOTOPOW HEONPEAENEHHOCTLIO,
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onpefensiemMoit ApyruM paBHOMepHbIM pacnpefeneHneM Ha UHTepBarne 2a,, T. €. kKak PaBHOMEPHO pacrnpefereHHyo cry-
YailHylo NepeMeHHyto, FpaHuLibl pacnpefeneHns KOTopoii ToYHO HenasecTHbl. Ho paxe ecnu a2 coctasnsiet 30 % ay,

CTaHgapTHOe OTKIOHEHWe TpaneLeuaansHoro pacnpegenenus v GyaeT npeBbillaTh a1/J§ MeHee YeM Ha 5 %.

4.3.10 BaxxHo, 4T0bbl OAHM U TE XKEe COCTaBMnAoLLME HeonpeaeneHHOCTH He Bbinu y4TeHbl 6onee oaHOro
pasa. Ecnu cocrasnsiowan HeonpeaeneHHOCTU, 06yCnoBneHHas KOHKPETHbIM 3pdEKTOM, NonyYeHa OLeHn-
BaHMeM Tuna B, To oHa gomkHa BOWTK KaK HE3aBUCMMAas COCTABMAOLIAS NPU pacvyeTe CyMMapHOW CTaHaapT-
HOW HEONPEAENEHHOCTM TONLKO B TON YACTU, B KAKON 3TOT 3PAEKT HE BbI3bIBAET BAPUATUBHOCTU PE3YNLTATOB
namepeHusa. 3t1o obycnoBneHo TeMm, YTO Ta YacTb adpdekTa, KOTopass BHOCUT BKNaa B BapUATUBHOCTb, YXe
BKIHOYEHA B COCTaBMAIOLLYIO HEONPEeAENEHHOCTH, NOMyYEHHYI0 HA OCHOBE CTaTUCTUYECKOro aHanu3a Habnio-
OEHNN.

4.3.11 O6cyxaeHne oLEHMBAHUA CTaHAAPTHOW HeonpeaeneHHocTn Tuna B B 4.3.3—4.3.9 npoBeaeHo
Ha KayeCTBEHHOM ypoBHe. OAHAKO NONy4YeHMUE OLEHOK HEOMNPEAENEHHOCTM B MAKCUMAarbHO BO3MOXHOW Mepe
AOIHKHO ObITb OCHOBAHO Ha KONMUYECTBEHHbIX AaHHbIX, Kak nogvepkusaeTca B 3.4.1 n 3.4.2.

4.4 T'padmuyeckana wnnrCcTpaumna oLueHMBaAaHUA CTaAaHOAPTHOW HeonpeaerieHHOCTH

4.4.1 Ha pucyHke 1 rpachmyecku nokasaHa oLeHKka 3Ha4eHUst BXOAHOW BENUYMHLI X; U OLEHKa Heomnpe-
OENEHHOCTH 3TOW OLEHKM No BbIOOPKE (MOBTOPHbLIM HAOMIO4EHMAM) U3 reHepanbHON COBOKYMHOCTM C HEUs-
BECTHbIM 3aKOHOM pacnpeaeneHus.

4.4.2 Ha pucyHke 1 a) nokasaH npumMep, Korga BXOAHOW BENMYMHOW X; ABNSAETCA Temneparypa f, a
HEeW3BEeCTHbIM pacnpeieneHneM aBnsaeTca HopMarnbHoe pacnpeaeneHue ¢ MaTeMaTu4eckumM OXuaaHmem
;= 100 °C u ctaHAapTHLIM OTKIOHEHMEM ¢ = 1,5 °C, NNOTHOCTb BEPOSITHOCTM KOTOPOTO ONUCLIBAETCS (hop-
mynon (cm. C.2.14)

1 1t P
pO= = (2] |

MpuMmedaHue — Us onpegerneHust NoTHOCTN pacrpedeneHust BEPOATHOCTEN p(z) crnefyeT HeoBXoauMocTb
BbIMOMHEHUS YCIIOBUSA _[p(z) dz=1.

4.4.3 Ha pucyHke 1 b) nokasaHa rucrorpamma n = 20 noBTOPHbIX HAONIOAEHWI f, TeMNepaTypbl f, B3ATLIX
npeanonoXuTenbHO, U3 reHepanbHOM COBOKYMHOCTU, KOTOpasi ONMUCLIBAETCSl pacnpeaeneHnemM, n3obpaxeH-
HbIM Ha pucyHke 1 a). [lnA noCTpoeHus ructorpammbl HabnOAeHNs, 3Ha4YeHUst KOTOPbIX AaHbl B Tabnuue 1,
ObInK CrpynnMpoBaHbl B KNacchl wmpuHon 1 °C. (MuctorpaMmma npuBeAeHa B KA4YE€CTBE UNMKOCTPaLMK; €€ no-
CTPOEHWE HEe BXOAUT B CTAaTUCTUYECKMIN aHanM3 AaHHbIX.)

Tabnuya 1— [BaguaTb NOBTOPHLIX HabMOgEeHNUIA TeMnepaTypbl {, CrPYNNMPOBaHHLIX B Kacchl LWnpuHoi 1 °C

MpaHnubl knaccos (t; < t <t,)
PesynraTel HabntoaeHun ¢, °C
HuxHss rpaHnya knacca ¢y, °C BepxHas rpaHuua knacca t,, °C
94,5 95,5 —
95,5 96,5 —
96,5 97,5 96,90
97,5 98,5 98,18; 98,25
98,5 99,5 98,61, 99,03; 99,49
99,5 100,5 99,56, 99,74, 99,89; 100,07, 100,33; 100,42
100,5 101,5 100,68; 100,95; 101,11; 101,20
101,5 102,5 101,57; 101,84, 102,36
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OkoH4YaHue mabnuupi 1

IpaHuubl knnaccoB () < ¢ < t))
PesynraTel HabnogeHuin ¢, °C
HuxHAs rpaHuua knacea ¢y, °C BepxHas rpaHuua krnacca b, °C
102,5 103,5 102,72
103,5 104,5 —
104,5 105,5 —

CpenHee apudmeTuyeckoe (Unu cpeaHee) aHaueHne t u3 n = 20 HABMIOAEHWIA, BEIMUCNEHHOE MO dop-

myne (3), pasHo = 100,145 °C ~ 100,14 °C, 1 npeanonaraeTcs, 4To OHO SBMSIETCA Ny4LLIEN OLEHKOI MaTeMa-
TUYECKOTO OXMAAHMS [y BEMUUMHBI {. BbiGopouHoe cTaHaapTHOe OTKNoHeHue S(f,), BblunGneHHoe no hopmy-

ne (4), pasHo s(f,) = 1,489 °C = 1,49 °C, a BbIOOPO4HOE CTaHAAPTHOE OTKINOHEHUE CPEHEro 3Ha4YeHUN s(?),

Bbl4MCIIeHHOE no dopmyne (5) n siBnaloLWeecs: CTaHAAPTHOW HEONPEAENEHHOCTbIO u(t) cpeaHero sHayeHus
t, paeHo u(f)=s(f)=s(t,)/¥20 =0,333°C ~0,33 °C.

NMpumeyaHune — [aHHble B Tabnuue 1 BLIMAAAT KaK NOAYYEHHbIE C MOMOLLbLIO BEICOKOTOMHOTO LUPPOBOro
3NEKTPOHHOTO TEPMOMETPA, LIMPOKO NPUMEHSAIOLLIErocs B U3MEPEHUSAX B NocreHee BpeMsl. OfHaKo B A€NCTBUTENBHOCTH
OHW He COOTBETCTBYIOT peallbHOMY U3MEPEHMIO U MPUBEAEHBI TOSTLKO B KA4YECTBE WIIOCTpaLmy.

4.4.4 Ha pucyHke 2 rpacdhuyeckn nokasaHbl OLEHKA 3HA4YEHUS BXOJHOI BENUUMHBLI X; U OLeHKa Heonpe-
[EneHHOCTU 3TON OLIEHKU ANA M3BECTHOr0 anpuMOpHOro pacnpegeneHus (pacnpegeneHusi, BbiOPaHHOro Ha
OCHOBe BCeil umetoLencs uigopmaumun o0 X). Kak u B npeasiayuiem npumepe, NpeanonaraeTcs, 4To BXoAHON
BENMUYUHON ABNSAETCA TeMneparypa L.

4.4.5 [ina cnyyasn, NOKa3aHHOrO Ha pUCYHKe 2 a), Npeanonaraercs, Yto MMeLasca nHdopMauus o
BXOAHON BenuuuHe f NO3BONAET TOSNbKO CAENnaTh 3aKIOYeHWe, YTO OHA OMUCBLIBAETCS CUMMETPUYHBIM NPAMO-
yroneHbIM pacnpeaeneHuemM BepoaTHOCTEN B UHTEPBAne C HUXKHeN rpaHuuen a_ = 96 °C n BepxHen rpaHuuen
a, =104 °C, 1. e. c nonywmpuHon a = (a, — a_)/2 = 4a °C (cM. 4.3.7). MatemaTuyeckas 3anucb SToi NIOTHOCTH
BEPOATHOCTU UMEET BUA

p(t) =1/2a; telaa,],
p(t)=0; tela_a, .

Kak ykasaHo B 4.3.7, Haunyywen OUEHKOW ¢ 4ABNAeTCA €e MaTeMaTu4eckoe OXXuaaHue
H, = (a, +a)/2 =100 °C, uto crieayet us C.3.1. CtaHaapTHaa HEONPeaeneHHOCTb 3TOM OLeHKkM OyaeT paBHa
u(ut) = a/J:E =23 °C, yro cnegyet u3 C.3.2 [cm. dhopmynty (7)].

4.4.6 [Ina cny4asn, NnoKkasaHHOro Ha PUCYHKe 2 b), npeanonaraercs, YTo O BenuuuHe f umeetcsa 6onee
obLwmMpHasa uHdopMaums, NO3BONALWAS NPEANONOKUTb, YTO AAHHOW BENUYMHE COOTBETCTBYET CUMMETPUY-
HOe TpeyrofibHoe pacnpeferneHne BEPOATHOCTEN C TEMM Xe HimkHen (a_ = 96 °C) u BepxHeii (a, = 104 °C)
rpaHuLaMmn U ¢ TOM e NonyLMpUHON UHTepBana a = (a, — a_)/2 = 4 °C (cM. 4.3.9). MaTtematnyeckas 3anuce
3TON NIOTHOCTU BEPOATHOCTU UMEET BUS

p(t)=(a, -t)/a%; te[(a++aﬁ)/2; a+],
p(t)=0; telaa, |

Kak ykaszaHo B 4.3.9, MaTemaTU4eCcKoe OXuaaHue BenuuuHbl f paBHo wu, = (@, + a_)/2 = 100 °C, yro
cneayet us C.3.1. CtangapTHas HEONpPeaeneHHOCTb 3TOM oueHku ByaeT pasHa “(Ht) =a//6 =16 °C, uT0
cneayet us C.3.2 [cM. chopmyny (9b)].

3710 nocnegHee 3HadeHue, u(uy) = 1,6 °C, MOXHO CPaBHUTL C u(py) = 2,3 °C, nony4eHHbIM B 4.4.5 aAnA
NPSAMOYTOfIbHOrO pacnpeaeneHns Ha ToM Xe UHTepsane wupuHon 8 °C, a Takke ¢ ¢ = 1,5 °C 4ng HopManbHo-
ro pacnpegeneHus, NokasaHHOro Ha pucyHke 1 a), y Kotoporo 99 % 3HavyeHui nonagatot B MHTepBan ot — 2,5¢
00 + 2,580 TOM e WwupuHbl 8 °C, n ¢ u(?) =0,33 °C, nony4yeHHon B 4.4.3 no 20 HabniogeHUaAM, KOTOPbIE, KaK
npeanonaranock, Obiny B3AThI Criy4YaiiHbiM 06pa3om U3 TOro e caMoro HopMarsibHOro pacrnpeaeneHus.
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b)

PucyHok 1— [padhuueckas UANCTpaLms OLEeHUBAHUSA CTaHLAPTHON HeonpeaeneHHOCTH
BXOZHOIi BE/INYMHBI N0 NMOBTOPHLIM HABHOAEHNSIM

a

PucyHok 2, iucT 1 — padimueckas UNMCTpaumst oLeHNBaHWS CTaHAapTHOV HeonpeaeneHHoCTH
BXOAHOV BEMIMUMHBI MO N3BECTHOMY 3aKOHY pacnpefeneHus

17



FOCT 34100.3—2017

0,250
000~
0,150-

0,050-

105 f, °C

w- a/yoj +all/6
b)

PucyHok 2, nuct 2

5 OnpejaeneHne CyMMapHO cTaHAapTHOW HeonpeaeneHHOoCTH

5.1 HekoppenvpoBaHHble BXOAHblEe BeMYNHbI

B HacTosilem nogpasfene paccMOTpeEH cryyaid, Korja Bce BXOAHble BenuyuHbl HesaBucumbl (C.3.7).
Cnyuaii, korga ABe wam 6onee BXOAHbIX BENNYMH CBA3aHbl MexAdy co6oi, T. e. koppenupoBaHHbl (C.2.8),
paccmoTpeH B 5.2.

5.1.1 CraHAapTHy HeonpeneneHHOCTb OLEHKM (pesy/nbTata U3MepeHust) Y N3MepsieMoil BeMUYuHbl Y
nosyyatT NyTeM COOTBETCTBYHOLLE OMPee/IeHHOro CyMMPOBaHUS CTaH4AaPTHbIX HeonpeaeneHHOCTell BXoa-
HbIX OLEHOK X1,X2, ..., XN (cMm. 4.1). 3Ty cymMMapHyl0 CTaH4ap THYH HeonpeaeneHHoCThb OUEHKM Y 0603Hava-
0T Kak unc(y).

MpumeyaHune — o TEM Xe MPUYMHAM, YTO yKasaHbl B MpuMedaHun K 4.3.1, KaxabliA 13 CUMBOMOB uc(y) U
12 (y) vcnonb3yeTcsi B ABYX 3HAYEHMSIX.

p(t) ={t-a )/a2, te[a ;@@ +a_)/2]

512 CymMMapHasi cTaHAapTHasi HeonpeneneHHoCTb Mc(y) NpeacTaBaseT coboli NONOXWTE NbHbIA KBa-
[paTHbIl KOpeHb 13 CyMMapHOR Aucnepcuu, nosyyaemoii no gopmyse

@)

roe f— doyHkums, onpegenenHan B 4.1.1 [cm. dopmyny (1)];
n(x;) — cTtaHgapTHas HeonpeAeneHHOCTb BXOAHOW BENM4YMHbI, oueHeHHas no Tuny A (cm. 4.2) nam no Tuny B
(cm. 4.3).

CymMMapHas ctaHjapTHas HeonpefeneHHOCTb Uc(y) NpeacTaBnseT cob0i OLeHKY CTaHAapTHOro OTK/O-
HeHVs1 N3MepseMOoii Be/IMUMHBLI Y 1 XapakTepusyeT pa3bpoc 3HaueHui, KoTopble C A0CTaTOYHbIM OCHOBAHUEM
MOFYT 6bITb MPUNMCaHbl 3TOK BeNnuMHe (cMm. 2.2.3).

dopmyna (10), kak 1 ee aHanor gns cryyas KoppenupoBaHHbIX BXOAHbLIX BennunH — dopmyna (13),
OCHOBaHa Ha annpokcuMaunmn (OYHKLMOHaIbHOM 3aBucumoctTn Y= 7(X1,X2, ..., XN) psgom Telinopa nepeoro
nopsigka 1 B TepMMHaxX HacTosALWero PykoBoAgcTBa npeactaBnseT coboi 3akoH TPaHCOpPMUPOBaHUA He-
onpepgeneHHocTen (cm. E.3.1 n E.3.2).
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MpumMeyaHune — Ecnu yHKUMOHamNbHaAsA 3aBUCUMOCTb f CYLLL@CTBEHHO HenuHelHa, To B copmyne (10) ans
ug (y) AOIDKHBI BbITb YYTEHbI UneHbl pasnoxeHus B psg Telnopa BhICLLIMX Nopagkos. Ecnn kaxzgas n3 X; pacnpegeneHa

no HOpManbHOMY 3aKoHy, To Hanbonee 3Ha4MMbIMU UneHamn Gonee BLICOKUX MOPSAKOB, KOTOpble crnefyeT AoCaBUTL B
npasyto YacTb hopmynsl (10), ABnstoTcA

2
e | 1( o2 of 3f |, )
e G0

Mpumep, Korga HEOOXOAMMO YYUTbIBATL YNEHbI Pa3NoxeHus B psaa Tennopa BbICLUMX NOPAAKOB, NpK-
BeaeH B H.1.

5.1.3 YacrHble nponssoaHbie Of/0X; cneayeTt NoHUMaTh kak ofioX; npu X; = x; (CM. npumedanne 1 Huxe).
3TN NPOM3BOAHBIE, Ha3blBAEMbIE TaKKe KOIPPULUEHTAMU YYBCTBUTENBHOCTU, NOKA3LIBALOT, KaK M3MEHSETCS
BbIXOAHasi OLiEHKa Y C U3MEHEHUEM BXOAHbIX OLEHOK X4, Xo, ..., Xp. TaK, NPU HEGOMbLIOM N3MEHEHNN BXOAHOW
OLIEHKM X; Ha BENUYMHY AX; OLieHKa y nsMeHuTca Ha (Ay); = (0f/0x)(Ax,). Ecnn usMeHeHne BXOAHOM OLEHKU
X; COBNagaeT C €e CTaHAapTHOW HEeONpeaerieHHOCTbIO, TO COOTBETCTBYIOLLEE M3MEHEeHue B y OyaeT paBHO
(0f1ox)u(x). MosToMy cymmapHyto aucnepcuio u2 (y) MOXHO paccmarpusaTh Kak CyMMY AMCTIEPCUN BbIXOA-
HOVi OLIEHKM Yy, Kakaas 13 KOTOpbIX 06yCrnoBneHa ancnepcuert CooTBETCTBYIOLLEN BXOAHON OLIEHKM X;. ITO NOo-
3BonseT sanucatb dpopmyny (10) B BUAE

N N

()= 2[ou(x)] = XP (), (tta)
I= i=

c; saf/ax,.; u; (y)=|c,.|u(x,.). (11b)

MpumedaHune 1— CTPoro roBopsi, YacTHele NpousBoaHLIe OffOX; NpeAcTaBnAloT coboi 3HaueHna Of/OX; B Touke
MaTemaTU4eckux OXnaaHuit Benuunn X, OfHaKo Ha NpaKTUKe ANA UX OUEHNBaAHNA NCMONL3YIOT hopMyny

rae

o _of
ax;. X,

I

X1.X9: - Xy

MpumedaH e 2— CyMmmapHyto CTaHAapTHYIO HEONPeAeneHHOCTb U (y) MOXHO pacCHUTaTh YUCTIEHHO, 3aMEeHAA
B cpopmyne (11a) ciu(x;) Ha

Z = %{f[xr e X U (X)), s xN]—f[x1, e X; U (X)s s xN]}.

To ecTb YMCIEHHYIO OLIEHKY U (y) NMOMy4aloT, BLIMUCHAS USMEHEHUS ¥ NPU N3MEHEHUSX X; Ha + U(X) W
— u(x)) n NnpuHUmasn uy) pasHbIM |Z]. [pn STOM COOTBETCTBYIOLLMI KOIDULIMEHT YYBCTBUTENBHOCTY C; MOXKET
ObiTh NpeacTaBneH kak Z;/u(x;).

lpumep — Ucnons3ys e npumepe K 4.1.1 e yenax ynpouweHus 3anucu o0HO U mo e 0603HavYeHuUe Kak dns
eeslu4UHbI, makK u 07151 ee OUeHKU, MOXHO IOJly4ums criedyioujue oyeHKU Ko3ghuyueHmoes yyecmeumesibLHo-
cmu u cymmapHoli ducniepcuu:

¢y =0P/oV = 2V/{Ry[1+a(t - 1) ]} =2P/V;
¢, =0P/oRy =-V2/{RZ[1+a(t-t5) |} =-P/Ry;
e =0P/ou=—V2(t~to) {Ro [1+a(t—t) ) = -P(e—tg) [1+a(t—to)]:
c, = 0P/ot = -v2a/{R° [1+oc(t—t0):|2} =-Pa/[1+a(t-t,)];

#(0)=(2) 2y 22 ] (o) o[ 2) w2+ 2) u200)-
=[eu (V)T +[eq(Ro) T +[esu(o) T +[eau(t)] =

= u} (P) +u3 (P)+u2 (P) +u} (P).
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5.1.4 VHoraa Ko3(POMLMEHTLI YyBCTBUTENLHOCTU Of/OX; ONPEAENAIOT HE PaCYETHLIM CNOCOGOM M3 BUAA
YHKLUMOHANBHOW 3aBUCUMOCTU f, @ SKCMEPUMEHTASbHO, U3MEPAA U3MEHEHUE Y, BbI3BAHHOE U3MEHEHUEM
320 @HHOW BXOAHOW BENMYMHbI X, KOTAa 3HAYEHUA OCTanbHbLIX BXOAHbLIX BEMMYMH NMOAAEPXMUBAIOTCA NMOCTO-
SIHHbIMK. B 9TOM crniy4yae He TpebyeTca 3HaHUA BMAA (PyHKUMOHANbLHOW 3aBMCUMMOCTU f (MNKU YacTu 3TOW 3a-
BUCUMOCTU, €CNIN IKCNEPUMEHTANBHO ONPEAENSIOT TONbKO HEKOTOPbIE KOI(MULMEHTBI YYBCTBUTENBHOCTH).
BmecTo atoro gocratoqHo nonyuutb pasnoxeHue f B psag Tennopa nepBoro nopsigka yepes sMnupuyeckue
KO3(pPULMEHTbI HYBCTBUTESTLHOCTH.

5.1.5 Ecnu dyHKLMOHANbHYO 3aBUCUMOCTb 4N U3MEPAEMON BENUUYMHBI Y pasnoXuTb B psifi B OKPECT-
HOCTW HOMWHATbHBIX 3HA4EHWIT X; 5 BXOAHBIX BEMUYNH X; U OTPAHUYUTLCS YNieHaMu NepBoro nopsjka (4o B
OOonbLUMHCTBE cny4yaeB OyaeT 4OCTaTOMHO XOpoLLMM npubnmkennem), To popmyna (1) npeobpasyercs kK Buay
Y=Yy + €0y +Cx0, + ... + ¢\ Oy, TAE Yy = f(X ,0'X2,0v XN,O)v ¢; = (OfloX) B TouKax X; = X,-,0 no; = X,-—X,-lo.
Takum 06pasom, B LIeNsx aHanusa HEONpeAeneHHOCTU U3MEPAEMYI0 BEMUUMHY MOXHO annpoKCMMUPOBAaTb
NIMHENHOM (DYHKLMEN, NEPENAA OT BXOAHBIX BENUYMH X; K UX npupaiuenusm o; (cm. E.3.1).

lMpumep — B npumepe 2 k 4.3.7 oyeHKa 3Ha4YeHUs1 usmepsieMoli eenuyuHbl umMeem eud V = V+AV, 2de

V =0,928571 B, u(\7) =12 mkB, A(V) =0y u(AV) =8,7 MKB. Mockonuky dV/oV =1 u av/a(AV) =1, mo cym-
MapHyo ducnepcuto 051 V MOXHO nosly4ums ito ¢hopmyne

w2 (V)=u?(V)+u?(AV)= (12.10-6)2 +(8,7~10‘5)2 =219.10-12 B2,

CymmapHas cmaHAapmHasi HeornpedenieHHocmb 6ydem paeHa u (V) = 16 MkB, ymo coomeemcmeyem om-
HocumenbHoOU cymmapHoU cmaHOapmHoli HeonpedeneHHocmu u, = (VYV =16 - 1078 (cm. 5.1.6). B danHom npu-
Mepe cama usMepsieMas eefluyUHa (a He ee pa3fioxeHue) sressiemcs SIUHelUHoU ghyHKyuel eesluYUH, Om KomopbIX
OHa 3asucum, ¢ koaghgpuyueHmamu c; = +1. U3 popmynbl (10) cnedyem, 4mo ecnu Y = ¢, Xy + ¢ X, + ... + cp\ Xy,

N
a KoaGbpULLCHMbI YyECMeUMENLHOCMU C; NPUHUMAalOM 3HaYeHus noc 1 unu Muryc 1, mo u2(y) =Y u?(x;).
i=1
5.1.6 Ecnn yHKUMOHanNbHaa 3aBUCUMOCTb UMEET BUA Y=0X1p1, ng,‘.‘,X,'\’,N, a crenenu p; npea-
cTaBnsAwT coO0in U3BECTHbIE (C NPEHEOPEXMMO Manoin HeonpeaeneHHOCTLI0) Yucna, To copmyny (10) ana
CYMMAapHOWM AUCnepcumn MOXHO npeobpasoBarb K BUAY

[, (Y)/YJ2=I§[P;U(X,-)/X;]2- (12)

3ta dhopmyna umeeT Takow xe Bua, Yto u chopmyna (11a), Ho BMECTO CYMMapHON AUCNEPCUN u§ (.V) B
Hee BXOOUT OMHocumernbHasa cymMmapHas oucrnepcust [uc(y)/y]z, a BMECTO OLIEHOK AUCNEPCUN BXOAHBIX BENU-
YMH u2(x,-) — OUEHKN omHocumersibHbIx oucnepculi [u(x,-)/x,-]z. (OmHocumernbHOU cymmapHoU cmaHd0apmHoli
HeonpedeneHHOCMbI0 U omHocumernsHol cmaHO0apmHol HeoripedeneHHOCMbIO ANA Ka)a0W BXOAHOW OLEH-

kn ByayT COOTBETCTBEHHO U (Y)/|y| v u(x)/|x|; y # 0, x # 0).

MpumedyaHune 1 — Ecnun dyHKUMOHanNbHasa 3aBUCUMOCTbL UMEET BUJ, NPOU3BEAEHUA CTENEHHbIX (PYHKLUUA OT
BXOAHbIX BENUHYMH, TO ee rerko npeobpasosark B NUHeRHYIo 3aBUCUMOCTL (cM. 5.1.5) nyTem noacTaHoBKn X; = X; o(1 + §),

N
YTO NO3BONAET NONYYUTE NPUBNIKEHHYO hopmyny (Y—Yo)/YOZpiSi_ Ecnu xe ncnonbsosath onepaumio norapnpmu-
i=1 N
pOBaHus, TO HoBble NepeMeHHble Z = InY n W; = InX; GyayT cBsA3aHbl TOYHOR NUHERHON 3aBUCUMOCTLIO: Z =Inc +ZpiWi.
i=1
MpuMeydaHune2—Ecnn kaxaoe p; MMeeT 3HaveHne nubo nnioc 1, nM6o MuHyc 1, To hopmyna (12) npuHUmaeT

N 2
BUA |:uc (y)/y:|2 = Z[u (X,-)/X,-J , T. €. B 3TOM YaCTHOM Clly4ae OTHOCUTENbHAs CyMMapHas 4UCNepCUst OLICHKN ¥ NPOCTO

paBHa CyMMe OTHOCUTEITbHbIX ,D,I/ICI'IepCI/IVI BXO[HbIX OLIEHOK X;.

5.2 KoppenupoBaHHble BXOAHbIE BENUYUHBI

5.2.1 dopmyna (10) n cBAsaHHbIe C HeW popmynbl, Takme kak (11a) u (12), cnpaseanuBbl TONLKO B TOM
cry4vae, €Crnu BXOAHblE BENUYUHBI X; HE3aBUCUMbI UK HEKOPPENUPOBAaHHLI (B AAHHOM criyqae noj, X; NoHu-
MaloT Cry4anHylo NEPEMEHHYI0, B TO BPEMS KaK COOTBETCTBYIOLLAA €1 BENUYMHA CHUTAETCS NMOCTOAHHON He-
M3BECTHON — CM. Npumeyanune 1k 4.1.1). Ecnu kakne-nn6o u3s X; B 3Ha4YNTENbHON CTENEHU KOPPENPOBAHHBI,
TO 9TY KOpPPENALMO HE0BX0AMMO NPUHUMATL B PACYET.

20



rocCT 34100.3—2017

5.2.2 ECnu BXOAHbIE BENUYUHBI KOPPENMPOBAaHHLI, TO hopMyna aAna CyMMapHoi aucnepcum ug (y) pe-
3yneTara usmepeHus 6yaetr umeTb BuA

N N

of of of of of

w2(y)=3> aX_aX_U(x,-,X,-)—E(—aX,j 2(x)+2Y ¥ o vy U 0) (13)
i=1j=1""1"1 i=1 ! i=1 j=i+1

rA€ X; U X; ABNAIOTCA OLEHKaMK1, COOTBETCTBEHHO, Xiun X a u(x;, j) = U(x;X;) — OLIEHKa KoBapuauun x; u Xj.

CTeI'IeHb KOppensaLu1 Mexay x; 1 X; XxapakTepusyerca ou,eHKom ko3adpuumeHTa koppensiummn (C.3.6)

_ _ufox)

()= a()ux,) (14)

rae r(x,-,xj) = r(xj, x)un—1s=r(x, xj) < + 1. ECnun OUEHKM X; U X; HE3aBUCUMbI, TO r(x; X) = 0, 1 N0 U3MEHEHUIO
3HaY4YeHUA OQHOW U3 3TUX CIYYaNHbIX NEPEMEHHbIX HENb3SA NPOrHO3MPOBAaTb U3MEHEHNE 3HAYEeHus apyron (6o-
nee noapo6HO AaHHbIN BONpoc paccMaTtpueaetcs B C.2.8, C.3.6 u C.3.7).

Mpu ncnonb3oBaHUM KOIPDULIMEHTOB KOPPENALIMKM, KOTOPbIE NEerye UHTEPNPETUPOBATL, YEM KOBapUa-

Luun, KoBapuaunoHHoe crnaraemoe B oopmyne (13) MOXXHO npeacTaBuTb B BUAE
N
of 6f
22 Z ax x; (xi)u(xj)r(x,.,xj). (15)
Toraga ¢ yyeTtom chopmynbl (11b) qaoplvlyna (13) npuuumaert Bug

N N-1 N
2 — 24,2
u2(y)=> c2u?(x)+2. Y cicju(xi)u(xj)r(xi,xj).
i=1 i=1 j:i+1 (16)
MpumMeyaHue 1 — B 4YacTHOM cny4ae, Korja Bce BXOAHbIE BEMUYUHBLI KOPPENUpoBaHHbI C KO3 duULUMeHTamm
Koppenayuu r(x; xj) =+ 1, popmyna (16) ynpoLyaerca 4o suaa

2()- [’i:ciu(xi)]z - (Z il )]2‘

Mpn 3TOM CymMMapHas CTaHAapTHas HeonpeaeneHHoCTb U (y) OyaeT npeacrasnaTtb coGon NPOcTo Cym-
My COCTaBMAOLMX HEONPEAENEHHOCTU BbIXOAHOW BENMYMHBI, KAXA0€ U3 KOTOpbiX 00yCnoBneHo Heonpeae-
NEHHOCTbLIO COOTBETCTBYIOLLIE BXOJHOM OLIEHKM X;. [Ty CyMMy He cneayeT nyTaTb C NOX0XUM Mo BUAY 06LwmUMm
32KOHOM CYMMMUPOBaHUSI NOFPELLIHOCTEN — CTaHAAPTHLIE HEONPEAENEHHOCTU He ABNAIOTCA NOrPELUHOCTAMM
(cm. E.3.2).]

TNpumep — [ecssimb pe3ucmopoe HOMUHaNLHbLIM conpomuesneHuem R; = 1000 Om kaxdbili kanubpyrom me-
modom cnudeHusi (HeornpedesileHHOCMbIO C/IUYeHUs1 6 OaHHOM npuMepe npeHebpezarom) ¢ 3MasloOHOM MO20 e
HOMUHanLHo20 conpomueneHus R, = 1000 Om. CmandapmHas HeonpedeneHHocmb amanoHa u(Ry) = 100 MOm
yKa3aHa e e2o ceudemesibcmee o cepmugukayuu. Pesucmopbl coeduHsiom nocnedoeamesibHo npoeodamu C
npeHebpeXuUMO MaJibIM cofnpomuesieHuem A1s1 Nosly4eHUs amasnoHa conpomuenerus R, o, HomuHanom 10 KOm.

10
Takum obpaszom, R, ; =T (R,.) = ZR,-. MocxoneKy dns kaxdoli napbl pesucmopoe 1x;, )=NR; R)=+1(cm.F1.2.3,
i=1
npumep 2), mo cnpaeednuea ¢gpopmyna us npumeyarusi 1. Tak Kak dns kaxdozo pesucmopa af/dx; = R, e,./aR =1u
u(x) =u(R) = u(Ry) (cm. F.1.2.3, npumep 2), npumeHeHue yKasaHHol ¢hopMynbi daem 3Ha4deHUe cyMMapHou cmaH-

10 10 V2
dapmoii HeonpedenerrHocmu U, (R, ) = Z1u(Rs) =10-0,1=1 Om. Pesymumam u,, (R o) = [21”2 (Rs )] =0,32 Om,
1= =

nostyyeHHbIl ¢ noMowbio ¢ghopmyrbi (10), 6ydem HeeepeH, MOCKOJILKY OH He yYumbleéaem Koppensayuio Mexay
conpomueieHusiMu decsimu pe3ucmopoes, obycrioesieHHyio npouedypoll Kanubpoeku amasoHa.

MpumMmeyaHune 2 — OueHKU aucriepcuin u2(x) M OLIEHKW KoBapuauuii u(x; X;) MOXHO paCCManI/IBaTb KaK ane-
MEHTBI U;; KOBaPUALIMOHHOW MaTPULibI. [luaroHansHLIMU aneMeHTamm Takoi Manwqbl éy AYT Avcnepeum, Uy = u 2(x ;), @ He-
AvaroHanbHbIMWM — KOBapuaLuu, uu—u(x xj) u(x 7 x;), I #j. Ecnin ABe BX0AHbIE BENUYUHLI HEKOPPENUPOBaHHBLI, TO COOTBET-
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CTBY!OLLME 3MeMEHTLI KOBapUaLMOHHOI MaTPULIb! Uj; U Uj; paBHEI HYNko. ECn BCe BXOAHBIE BENUUNHLI HEeKOPPeNUpOoBaHHSI,
TO BCE HejuaroHanbHble INEMEHTbl paBHbI HYIHO, u KoaapmaqMOHHaﬂ maTtpuua 6yaert guaroHansHoi (cM. Taioke C.3.5).

MpuMeyaHue 3 — [Ina nonyyeHnss YUCNOBLIX OLeHOK hopmyny (16) MOXHO 3anucaThb B BUje

u?(y)= ZZZZ r(x X; )

i=1j=1
rae Z,— BEMUYMHLI, onpegeneHHble B npuMedanun 2 k 5.1.3.

MpumMmeyaHune 4 —Ecnu Ana dyHKUMOHANBHOA 3aBUCUMOCTK, onpeaeneHHol B 5.1.6, Bce BXOAHbIE BEMUYUHLI
X; ABNSAIOTCA KOPPENUPOBaHHLIMK, TO B NpaByto YacTb chopmynel (12) cneayeT AobaBuTh cnaraeMble Buja

23, i[P: u(x;)/x; ][pj (x )/1:|r(xi'xj)‘

5.2.3 OBo3HauuM Yepe3 g U I cpeiHMe apudMeTMYecKue 3HauYeHus], SBNSAIOLLUECs OLeHKaMu Marte-
MaTUYECKUX OXMAAHUNA COOTBETCTBEHHO Hg W B, ABYX CNy4YaitHbIX NEPEMEHHbIX G U I' N NOSYYEHHbIE U3 N He-
3aBUCUMbIX NAp 0AQHOBPEMEHHbIX Haﬁj'IIOAGHMM g W r B 0QMHAKOBLIX YCIOBUAX u3mepeHui (cm. B.2.15). Toraa
koBapuaumio (cm. C.3.4) § u r MOXHO Nony4uThb No opmyne

n

2 (@ -a) (5 - 7).

k=1 (17)

rae gy v r, — OTAEnNbHbIE HAaBMNIOAEHNA BENUYUH ¢ U F COOTBETCTBEHHO, @ G U I' PACCYMTLIBAIOT M3 Habnoae-
HWii no popmyne (3). Ecnu B 4€ACTBMTENBHOCTN BENUYUHBI G U I HEKOPPENUPOBAaHHbI, TO OLIEHKA, NOSTyYeHHast
no gopmyne (17), 6yaert, kak npasuno, 6m3ka K Hynio.

Takum 06pasoM, OLEHKY KOBapuauun AByX KOPPENMPOBAHHBIX BXOAHbIX BEMUYUH X; 1 X; C oueHkamu
X ] Xj, NONyYEeHHbIMW U3 HE3ABUCUMbIX NapP NOBTOPHLIX OAHOBPEMEHHBLIX HAOMNIOAEHWI, paCC‘-IVITbIBaIOT no
dopmyne u(x X; ) = s(X X, ) rae s(X X nony4aior no dopmyne (17). OueHka kosapuauuu, NonyYeH-
Hasa B COOTBETCTBUU C q)opmynom a7, 6yneT OLEHKON No Tuny A. BblGOPOUHLIN K03dhpuUMEHT Koppensaumun
ans X; u X; MOXET GbiTb nostyueH u3 popmyribi (14): r( ) (X X ) (X,,Xj)/[s()_(i)s()?j)].

MpuMeyaHue — [Npumepsl, B KOTOPbIX HEOOXOAUMO UCNONBL3OBATL 3HAYEHUA KOBapUaLiA, pacCHUTaHHbIX NO
dopmyne (17), npuseaeHsl B H.2 n H.4.

@)=

5.2.4 3HaunTenbHas KOppensAUUs Mexay AByMSl BXOAHbIMU BENUYMHAMU MOXET HaAbNoaaTbCca B CRy-
yasx, korga AnsA Ux oLeHUBAHMSA UCNONb3YIOT OAUH U TOT XXe U3MepUTENbHLIN NPMOOP, OAUH W TOT XK 3TaNOH
UINU O4HW U T€ Xe CnpaBoYHble AaHHbIE, MMeloLLMe BonbLy0 CTaHAAPTHYIO HeonpeaeneHHoCTb. Hanpumep,
€Cnv UCNOoNb30BaTh OAMH W TOT XXe TEPMOMETP ANsi BHECEHMSA TeMNEepaTypHON NONPaBk1 B OLIEHKY BXOA4HOW
BENMYMHbI X; U aHaNOrMYHOM NOMPAaBKN B OLIEHKY BXOAHOW BENMUYUHbI Xj TO NOCNe BHECEHUS NONPaBOK 3TH
BXOAHbIE BEMUYMHBI MOTYT CTaTb CUIIbHO KOppenupoBaHHbiMK. O4HAKO B ONUCAHHOM NpuMepe Koppensauuu
BXOAHbIX BEMMYNUH MOXHO M30exartb, €Cnn B (PYHKLIMOHATLHYIO 3aBUCUMOCTL (1) BKAKOUUTL X; U XJ 6e3 no-
npaBoK, HO AOMOMHUTL €€ (PYHKLMOHANbHLIMU 3aBUCUMOCTAIMU (C U3BECTHBIMM NapaMeTpaMu U N3BECTHLIMU
CTaHAAPTHLIMU HEONPEAENEHHOCTAMU STUX NAPaMETPOB) yKa3aHHbIX BEMIMYUH OT TeMnepaTypbl (kanubpoBoy-
HbIMU XapakTtepuctukamm) — cMm. F.1.2.3 u F1.2.4.

5.2.5 Ecnu mexay BXOAHbLIMU BENMYUHAMU UMEETCSI KOPPENSLIUSA, U OHA 3HaYUTENbHA, TO NnpeHebperaTb
el0 Hemnb3a. COOTBETCTBYIOLME KOBapUaLmM Npum BO3MOXXHOCTU BapbMPOBAHWUA 3HAYEHUW BXOAHbLIX BESIMYMH
(cm. C.3.6, npumevanue 3) cneayeTt OLEHUBATb IKCNEPUMEHTANbHO MM UCNONb30BaTh BCIO AOCTYNHYIO WUH-
cdopmaumio 0 xapaktepe 3aBUCUMOCTU BXOAHbIX BEMUYUH NPU UX Bapuaumax Ana oueHusaHusa tuna B. MNpu
OLIEHUBAHUMN CTENEHWN KOppensauumn Mexzay BXOAHbIMU BEMUUUHAMM BAXKHYIO POSb UrpaeT husnyeckas MHTyu-
Lusi, OCHOBaHHaA Ha HAKOMMEHHOM OMbITe U 0OLWMX 3HAHUSAX (CM. 4.3.1 n 4.3.2), 0COGEHHO B Crnyvasx, koraa
Koppensauua obycnosneHa BnMsHMEM o0wmx (hakTopoB, TaKMX Kak Temnepatypa Ookpyxaiwen cpeabl, ar-
MOC(EPHOE AaBnNEHNE U BNAXHOCTb. 3a4acCTylO BNUSHME Takux )akTopoB HA B3aUMO3aBUCUMOCTb BXOAHBIX
BENUYUH HE3HAYUTENBLHO, U STU BENMUUYMHBI MOXKHO CYUTATh HEKOPPENUPOBAHHbIMU. ECnu ke BNusHuem o6LLmx
dakTopoB npeHebpeYb Hemnb3sl, TO KOPPENMPOBAHHOCTb BXOAHBIX NEPEMEHHBIX MOXHO YCTPAHUTL, BBEAA 3TU
dakTopbl B ABHOM Buae B (PyHKLMOHASBbHYIO 3aBUCMMOCTL (1) B Ka4yecTBe AOMONHUTENBHbLIX HE3aBUCUMbIX
BXO[HbIX BEMIMYUH, KaK 9TO ONMCaHO B 5.2.4.
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6 OnpeaeneHue paclwMpeHHON HeonpeaereHHOCTU

6.1 Beegeuue

6.1.1 PaspaboraHHas Paboueii rpynnoit no HeonpeaeneHHoctn PekoMmenaaums INC-1 (1980), Ha koTopoii
OCHOBAHO HacTosilee Pykoeodcmeo (CM. BBeAeHMe), a Takke pa3paboraHHbie MKMB PekomeHnaaums 1
(CI-1981) u PekomeHaauusi 1 (CI-1986), kotopbimu INC-1 (1980) Gbina ogobpeHa U BHOBb MOATBEPXKAEHA
(cm. A.2 1 A.3), noaaepXMBAIOT UCMOMb30BAHNE CYMMAapHOW CTaHAAPTHOW HEONPEAENEHHOCTH U (Y) B Kaye-
CTBE KOSNIMYECTBEHHOW XapaKTEPUCTUKU HEONPEAENEHHOCTU pesynbrara u3MepeHusi. Bo BTOpoi u3 BbilLeykasaH-
HbIX pexomeHaaumin MKMB coaepxxuitcst npeanoxenue, 4tobbl TO, YTO Ceivac Ha3biBaloT CyMMapHOW CTaHaapT-
HOW HeonpPeaeneHHOCTbIo U (y), «MCMOMNbL30BaNOCh BCEMW YYaCTHUKAMM NpU NPEACTABNEHNM PE3yrbTaToB BCEX
MEXOYHaPOAHbLIX CAMYEHUI U ApYrMX paboT, NpoBoAUMbIX oA, arnaon MKMB u KOHCYNbTaTMBHBIX KOMUTETOBY.

6.1.2 Xots1 napameTp u (y) MOXET CNyXuTb YHUBEPCAmNbHLIM CPEACTBOM BblPaXXEHUs1 HEONPEEeneHHo-
CTU pesynsrata U3MepeHusi, 3a4acTyio B NPOMBILLNIEHHOCTU, TOProOBIE U 3aKOHOAATENBLHO perynupyembix 00-
nacrtsix, HanpuMep CBA3aHHbIX C OXPaHOI 3A0poBbA U obecneyeHnem 6e30nacHOCTH, pesynsraT U3MepeHuii
ZAorkeH BbITh NPeACTaBNEH C yka3aHUeM OXBaTbIBAIOLLETO €r0 MHTEPBana, B NpeAenax KoToporo, Kak MOXHO
oXugarb, 6yaer HaxoauTbesA GonblLuas YacTb pacnpeaeneHnsi 3Ha4eHuit, KOTopble 060CHOBAHHO MOTYT BbiTb
npunucaHsl U3MepsieMoi BenuuuHe. BaxHocTb Takoro TpeboBanusa Obina npusHaHa Paboden rpynnoi, 4to
NpUBENO K nosiBneHuio naparpaca 5 PekomeHgauumn INC-1 (1980). [laHHoe TpeboBaHMe HaWWNO Takke oTpa-
»eHue B Pekomengauum 1 (C1-1981) MKMB.

6.2 PacwunpeHHas HeonpeaeneHHoCTb

6.2.1 JononHuTensHO Mepoil HeonpeaeneHHOCTH, KOTOpas yAoBNeTBopseT TpeboBaHWIo NpeacTasne-
HWS UHTEepBana B CMbICNE, yKa3aHHOM B 6.1.2, ABNSIETCA pacupeHHas HeonpedeneHHocms, 0603Havyaemas
cumBonom U. PaclunpeHHyo HeonpeaeneHHOCTb NOMy4aloT YMHOXEHUEM CYMMapHON CTaHAApPTHON Heonpe-
AENEHHOCTN U (Y) Ha KoaghghuyueHm oxeama k.

U=kuy(y). (18)

Mpu aTom pesynbrat n3amepeHus yaooHo Bbipaxarth B BUAe Y = y + U, 03Ha4aloLeM, YTO Ny4qLuen OueH-
KOW 3Ha4YeHusi, NPUNUCLIBAEMOr0 M3MEPAEMON BENUYUHE Y, ABNAETCA y M YTO uHTeppan oty — U goy + U
COEPXMT, Kak MOXHO 0XMAaTb, 6ONbLUYIO YacCTb pacnpeaeneHns 3Ha4eHU, KOTOPbIE MOXKHO C OCTATOYHbIM
OCHOBaHMeM npunucatb Y. [ipyroi popmoit 3anucu Takoro uutepeana dyaery— U< Y<y+ U.

6.2.2 TepMuHbl goBepuTenbHbIN UHTepBan (C.2.27, C.2.28) u goBepuTenbHaaA BEPOATHOCTb
(C.2.29), HaweaLme NpUMEeHEHNe B MaTeMaTUYeCcKon CTaTUCTUKE U UMEOLLME TOUHYIO (hOPMYNUPOBKY, MOTYT
6bITb NPUMEHEHbI K UHTepBany, onpeaensemMomy Yepes U, TONbKO NPU BbINOMHEHWU OMpeAesnieHHbIX YCno-
BWIi. B 4aCTHOCTK, BCE COCTaBRAIOLNE HEONPEAENEHHOCTH, BXOAALLME B U (Y), AOMiHbI NPeACTaBNATL COOOM
oueHkun no Tuny A. MosTomy B HacTosem Pykoeodcmee npunaratenbHoe «40BepUTENbHbINY NPUMEHUTENb-
HO K WHTepBarny, onpeaensiemMomy 4epes U, u K BEPOATHOCTM HaXOXAEHUA U3MEPSEMON BEMUYUHBI BHYTPU
3TOro UHTEpBana He ucnonb3yercsa. BMecTo «aoBepuTensHON BEPOATHOCTUY UCMONbB3YETCA TEPMUH «YPOBEHb
[osepus». Bonee TouHo, U NOHMMAETCA Kak NnapameTp, XxapakTepu3yloWwmii UHTepBan, B KOTOPbIW nonaaaeT
pe3ynbTaT U3MepeHusi U KOTOPbI CoaepPXUT 60NbLIYIO YacTb P pacnpeaeneHns BepOsITHOCTEN, CBA3aHHOIO C
pesyneTaToM U3MEepPEHUs U ero CyMMapHO CTaHAAPTHON HeonpeaeneHHOCTLIO. Mpu sTom p aensieTca eepo-
AMHOCMbIO 0Xeama unu yposHem 00eepust ANA 3TOr0 UHTepBana.

6.2.3 MNMpu HeoOXxoaMMOCTHU AN UHTepBana, onpeaensemoro Yepes U, oLeHUBAIOT M YKa3blBaIOT yPOBEHb
nosepust p. XoTA YMHOXEHUE U (y) HA HEKOTOPLIA KOIHULMEHT HE JaeT HOBOW WHPOPMAaLMM, OHO NO3BO-
nAeT NpeacTaBuTh Yke UMeIoLLyIocs uHdopMauumio B Apyrom Buae. OaHako cneayeT Takke NpusHaTb, YTO B
OOnNbLWMKHCTBE CriyyaeB YPOBEHb AoBepus p (0COOEHHO Ans 3HaYeHui p, Gnuskux Kk eauHuue) dbyaet BecbMa
HeonpeaeneHHbIM He TOMNbKO U3-3a OFPAHUYEHHOCTU 3HAHUI O pacnpeferieHu BePOATHOCTEN, CBA3AHHOM C
y v u(y) (ocobenno o hopme «xBocTa» pacnpeaesieHnst), Ho Talcke BCMeACTBMe HEeONnpPeAeneHHOCTH CamMoro
3HauyeHuns uc(y) (cm. npumeyanue 2 k 2.3.5, 6.3.2, 6.3.3, a Tawke npunoxeHue G, B HaCTHOCTH, G.6.6).

MpumMeyvaHune — MpegnouTutensHble cnocobbl NpeAcTaBneHus pesynsrarta U3MepeHnUs B crydasix, korga me-
poil HEONPEAENEHHOCTH ABNAOTCA U (y) U U, yKasaHbl COOTBETCTBEHHO B 7.2.2 1 7.2.4.

6.3 Bbi6op ko3appuumeHTa oxearta

6.3.1 3HaueHue koapdmumeHTa oxaaTa k BLIOMPAIOT HA OCHOBE YPOBHSA I0BEPUS, TPEOYEeMOro ans uH-
Tepeana ot y— U go y + U. O6bIYHO K TPUHMMAET 3HAYEHUs OT 2 A0 3, 0HAKO B 0COObLIX Cny4asnx 3HadeHue k
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MOXET HaX0ANTLCA BHE TUX rpaHuL. OBOCHOBaHHbLIN BbIOGOP 3Ha4YeHUs1 k Tpebyer 6ONbLLIOrO ONbiTa U YETKOTO
NOHUMAaHUS, B KaKux uensix Oyaer Mcnonb3oBaH pe3ynstat u3MepeHuUs.

MpuMeyaHne—MoxeT oka3aTbCs Tak, YTO NPU NPEACTABNEHUMN pe3ynTaTta U3SMepeHuns B Hero He Bbina BHe-
CeHa nonpaska b Ha W3BECTHbIA cucTeMaTmyeckuii adpeKT, a BMECTO ITOro cenaHa nonbiTka y4ecTb JaHHbIn addexT
yepes yBenuYeHne HeonpeaeneHHOCTH, NMPUNMcaHHOW pe3ynbsTaTy U3MepeHus. Takux aeicTBuid cnegyet uaberato. [lo-
npaBKW Ha U3BECTHbIE 3HAYMMbIE cucTeMaTuyeckue adpdekTbl He BHOCAT B pe3ynsraT M3MepeHUst TONbKO B KpailHe pef-
KuX, 0cobbIX cny4asx (oAuH U3 NpumepoB NpuBegeH B F.2.4.5). OLeHuBaHWe HeonpeperieHHOCTH pesyrsTata uUsmMepeHnus
He cnefyeT nNyTaTh C NPUNUCHIBAHMEM «rapaHTUPOBAHHbLIX» FPaHUL, ANsi KaKOW-NMMB0 BENUYUHBI.

6.3.2 B uageane 6bino 6bl XxenarenbHO UMETb BO3MOXXHOCTb ONpeAennUTb 3Ha4YeHue K [ COOTBETCTBEHHO
uHTepsan y + U= y + ku(y)], oTBeyarolliee BbIGpaHHOMY ypOBHIO 0BepUs, Hanpumep 95 unu 99 %, u, Hao6o-
poT, AN BbIGPAHHOIO 3HaYeHUs1 K U CBSI3aHHOTO C HUM MHTEpBarna onpeaenuTb COOTBETCTBYIOLLUI YPOBEHb
posepus. OaHAKO 3TO He BCeraa nerko peanu3oBarb Ha NPakTUKe, MOCKONbKY TpebyeT TOUHOro 3HaHMA BUAA
pacnpeaeneHns BepOsiTHOCTEN, XapaKTepU3yeMoro pe3yrnsratomMm M3MEepeHus y U ero CyMMapHOW ctaHaapT-
HO# HEONPEeAENEeHHOCTLIO U (y). XOTA 3TN NapaMeTpbl 04EHb 3HAYUMBbI, MX 3HAHWS HEI0CTATOYHO ANs onpeae-
NeHUs MHTepBanoB C 3aaHHLIMU YPOBHSIMU JOBEPUS.

6.3.3 Pekomengaumsa INC-1 (1980) He ycTaHaBnuBaeT cnocob onpeaeneHms COOTHOLLEHUSI MexXay K u p.
OTOT BONPOC pacCMaTpuBaETCA B NPUINOXKEHUU G, NPEANOYTUTENBHLIA CNOCOD YCTAHOBMNEHUS COOTHOLLEHUSA
mexay k u p npuseaeH B G.4, a o6wmii BbIBOA MO pe3ynbTatam paccMoTpeHus — B G.6.4. OgHako 3a4acryio
MOXHO NpuU3HaTh 4OMYCTUMbIM YNPOLLEHHbIW NOAX0A, U3noXeHHbIn B G.6.6 Ana cuTyauui, Korga pacnpeae-
NeHne BEPOATHOCTEH C OLIEHKaMM ero napameTpoB y u u (y) 6rm3ko K HOPManNbHOMY, @ UNCIO 9 HEKTUBHBIX
creneHen cBoGoAbl NPU OLEHNBaHWM U (y) AOCTaTOMHO BENMKO. B 3TOM YacTo BCTpeyaloLweMcs Ha npakTuke
cnyyae MOXHO NMPUHSATb, YTO 3HaUYEeHue k = 2 COOTBETCTBYET MHTEPBaNy C ypOBHEM AoBepus, 6rnuakum k 95 %,
a 3HayeHune k = 3 — uHTepBany ¢ ypoBHEM aoBepusi, Gnuskum k 99 %.

MpumedaHue — Metog onpefenenns yucna aeKTUBHLIX CTeneHeid cBoboAbI ANA oLUeHKn U (y) npuseaeH
B G.4. OnpefenuTs, NPUMEHUM NN JaHHbLIA METO AN KOHKPETHOIO M3MEPEeHUs!, MOXHO ¢ MomoLlbio Tabnuysl G.2 npu-
noxeHus G (cm. G.6.6).

7 MpeAacTaBneHne pe3ynLTaToB OLIEHUBAHUS HEONpPeaerieHHOCTU

7.1 O6wme pekoOMeHOaLUm

7.1.1 Kak npaBuno, no Mepe npoaBUXEHUSI BBEPX MO Uepapxum uamepenuii Tpebyetca sce Gonblue UH-
dopmaumn 0 TOM, Kak Gbinu NomnyyYeHbl Pe3ynsTar M3MepeHuit U ero HeonpeaeneHHoCTb. OaHako Ha nGom
YypOBHe uepapxuu, Byab TO MU3MEPEHUS B TOPrOBIE UMK ANist NPOBEPKM BbINOSTHEHUSA HOPMATUBHLIX TPeBoBaHUIA,
TEXHUYECKUE U3MEPEHUS B NMPOMBILLIEHHOCTU, U3MEPEHUS HA HU3LUMX CTYNEHAX NOBEPOYHON CXEMbl, B Hayy-
HO-TEXHUYECKUX U aKaAeMUYECKNX UCCNEA0BAHUSIX, NPU CO3AAHUN NPOMBILLAEHHbIX NEPBUYHBLIX 3TANOHOB, B
HaLMOHaNbHbIX METPONOrMYECKUX MHCTUTYTaxX (nabopaTtopusx) unu B paborax no uimumatuse MBMB, gomkHa
ObITb AOCTYMHA BCA MHOpMaLmMs, Heobxoaumas Ana NPOBEPKU Ka4eCTBA BbINOMHEHHbIX U3MepeHunin. Pasiuuya
3aKMOYaeTcsl B TOM, YTO Ha HU3LUMX YPOBHSX Mepapxumn 60nbLUyIo 4acTb He06XoaMMON MHOPMALIUK MOXHO NO-
NyYnTb U3 OTYETOB O KANMOPOBKE M UCMbITAHUSX, METOAMK UCTIbITAHUI, CePTUUKATOB KanNUOPOBKM, PYKOBOACTB
no aKcnnyaTauun, MeXayHapoaHbIX U HAUMOHATbHLIX CTAaHAAPTOB, MECTHbIX 3aKOHOAATENbHbIX aKTOB.

7.1.2 Korga wHcopmauma o6 namepeHun, BkMovas cnocod OLEHUBAHMSA HeonpeaeneHHOCTU, AaeTcA
CCbINIKOI HA COOTBETCTBYIOLLME JOKYMEHTLI (HAanpumep, cepTuchukar, COCTaBNEHHbIN NO pesynsrataM kanubpos-
K1), KpanHE BaXKHO, YTOObI 3TN JAOKYMEHTbI NOAAEPXXMBANUCb HA COBPEMEHHOM YPOBHE U COOTBETCTBOBANU
NPUHATOW HA AAHHLIN MOMEHT METOA0M0MMN U3MEPEHUN.

7.1.3 B NpOMBbILLUNEHHOCTU U TOPrOBIE KaXblii A€Hb MPOBOAUTCA OFPOMHOE YNCNO umepenuii 6e3 noa-
poGHbIX onucaHuii HeonpegeneHHocTn. OaHaKo MHOTUE M3 HUX BLIMOJSIHAIOT C NPUMEHeHneM npubopos, noa-
nexalumx nepuoanyeckoi nosepke unu kanubpoeke. Ecnu ussectHo, 4To NpMGOpbLI ya0BNETBOPSAIOT TEXHUYE-
CKMM YCMOBUAM UMW PacnpoCTPaHAIOLLMMCH HAa HUX HOPMAaTMBHBLIM OKYMEHTaM, TO 32 HEOMpPeaeneHHOCTU Ux
NoKasaHWin MOXHO MPUHATE TY, YTO YKa3aHa B 3TUX AOKYMEHTax.

7.1.4 XoTta Ha npakTuke ob6beM MHOpMaLMK, HEOOXOAMMbIN ANA NPeACTaBneHus pesynsrata usMe-
peHus, 3aBUCUT OT €ro NpeanonaraemMoro MCnonb30BaHUs, OOLLUIA NPUHLUKUN OCTAaeTCs HEU3MEHHbIM: ny4Lue,
4yT06bl 06BLEM MHDOPMALMKM BbIN U3BLITOYHBIM, HEXXENU HeJoCTaTouHbIM. B yacTHoCTU, cneayerT:

a) AICHO onucaTb METOAbl, UCMONb30BAHHLIE ANsI MONyYeHUs pe3yrnbrata USMEepPEeHus U ero Heonpeae-
TNEHHOCTN U3 SKCNEPUMEHTANbHbIX HAOMIOAEHWIA U MHON AOCTYMHOW MHOPMaLUK;
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b) nepeuncnuTb BCe COCTaBAOLUME HEONPEAENIEHHOCTU U NOAPOBHO onucaThb, Kak OHW Obifin OLEHEHBI;

C) NpeACTaBUTb aHaNMM3 JaHHbIX TaKUM 06pa3om, UTOObI MOXHO Obifio ferko NPocneauTsL BCe 3Tanbl Bbi-
YUCTEHUIN U NPU HEOOXOAUMOCTU UX NOBTOPUTD;

d) ykasatb BCe MOMPaBKW W KOHCTaHTbl, UCMOMb30BAHHbIE NPYU aHanu3e, M yKa3aTb MCTOYHUKU MX
nonyyeHus.

Mpy BbINONMHEHUHU BhbiLLEyKa3aHHbIX TpeGOBaHWIA crieflyeT 3aaaBaTbCA BONPOCOM, AOCTaTO4EH Nin 06bem
npeacraensemMoin MHdopmMaLum u OCTaTOYHO NIU SICHO OHA U3NOXKEHA, YTOObI NPMBOAUMBINA pesyrnbTaT BhO-
CreAcTBUU MOT BbITb CKOPPEKTUPOBAH B Cly4ae MOCTYNNIEHUS1 HOBbIX AAHHbIX.

7.2 YacTHble peKOMeHAALuN

7.2.1 Ecnn mepon HeonpeaeneHHoCTU pesynbrara UsMepeHua ABNaeTcs CyMmapHasa cTaHAapTHaA He-
ONpPeaeneHHocTb u(y), TO NP1 NPeACTaBNeHnm PesynbTara u3MepeHns cneayer:

a) patb nogpobHOe onpeaeneHne U3IMEPAEMON BENMUUYUHLI Y,

b) npuBecTH oLEHKY y M3MepAEMOi BENUUUHLI Y U CYyMMapHOW CTaHAAPTHON HEONPEAENEeHHOCTU U (Y)
C YKa3aHueM eauHUL MU3MEPEHUN;

C) NpU HeoOXOAMMOCTH YKa3aTh OTHOCUTENbLHYIO CyMMapHYIO CTaHAAPTHYIO HEONPEAENEHHOCTL U (y)/|yl,
y#0;

d) patb uHOPMaLUIo, yKka3aHHylo B 7.2.7, UNU COCnaTbCA HA COOTBETCTBYIOLUMI ONyONMKOBAHHBIV
[OKYMEHT.

Ecnu ecTb 0OCHOBaHWA Npeanonararb, YTO NPU UCNOSbL30BaHMM PE3ynbTaTtoB U3MepeHus ApyrmMm nuuamm
UM MOXET NoTpeboBaTbLCA A0NONHMTENbHAA MHopMaLmsa 00 usMepeHun, Hanpumep Ansa pacyera koadduum-
€HTa oXBaTa Unu Jfy4Llero NoHMMaHUs YCroBUIA 3MepeHUsl, TO JOMONMHUTENBHO PEKOMEHAYETCS YKa3biBaTb:

- OLIEHKY uncna aPheKTUBHBIX CTENeHen CBOGOAbI Vg (CM. G.4);

- CyMMapHble CTaHAapPTHbIE HEONPEAENEeHHOCTU OTAENBLHO ANA OUEHOK MO Tuny A, U.4(y), v no Tuny B,
Ug(y), @ TaKKe 4ncno SPeKTUBHLIX CTENEHEN CBOOOABI COOTBETCTBEHHO Vogn U Vopm (CM. G.4.1, NpuMe-
yaHue 3).

7.2.2 Tlpn ncnonb3oBaHuu U (y) B Ka4ectBe MePbl HEONPEAENEHHOCTU N3MEPEHUA NPEANOYTUTENBHO
BO M3bexxaHne pasHOUMTEHUI MCMONMb30BaTh OAHY U3 YeTbipex (hopM 3anncu pe3ynbLTaToB U3MEepPeHns (B HIKe-
crnegylowmMx npumepax npeactaBneHus pes3ynsrata usMepeHusa NpeanonaraeTcs, Yto usmepsaemMon Bernuuu-
HOIi ABMAETCA Macca mg 3TanoHa ¢ HOMUHasbHbIM 3HaYeHnem 100 r; ecnu B AOKYMEHTE, A€ yKa3blBaeTCs
pesynkTar, BenuunHa u(y) yxe bbina paHee onpeaenexa, To Cnosa «CyMMapHas ctaHaapTHas HeonpeaeneH-
HOCTb» AN KPaTKOCTU MOXHO OMYCTUTb):

1) «mg=100,02147 r; cymmapHas cTanaapTHas HeonpeaeneHHocTb U, = 0,35 Mry»;

2) «my =100,02147(35) r, re 4Mcno B CKoBKkax — CyMMapHas CTaHAapTHas HeoNPeAeNeHHOCTb U, ABYX
MNaaLumMx pa3psiioB pe3ynbrata U3MepeHus»;

3) «mg = 100,02147(0,00035) r, rae 4ncno B ckobkax — CymmapHas CTaHAapTHasi HEONPeAeNneHHOCTb
U, B TEX Ke eanHuuax usmepenus (r)»,

4) «mg = (100,02147 £ 0,00035) r, rae 4nucno, cTosiLiee NoCne 3HakKa «t», — CyMMapHas cTaHaapTHas
HeONPeaeneHHOCTb U, (a He 10BEPUTESNbHLIN MHTEPBAN)».

MpuMeyaHune—peacraBNeHNs ¢ UICNONBL3OBAHUEM 3HaKa «+» CrefyeT Mo BO3MOXHOCTU u3beraTb, NOCKONLKY
€ro TpaguLMOHHO MCMONL3YIOT ANSl yKa3aHUsa WHTepBana, COOTBETCTBYIOLEro HEKOTOPOMY BbICOKOMY YPOBHIO A0BEpUS,
U NO3TOMY YMCIIO, CleAytollee 3a 3TUM 3HAKOM, NErko CNyTaTb C PaCLUMPEHHOI HeonpegeneHHOCTho (CM. 7.2.4). Bos-
MOXHOCTb HEMPaBUIIEHOTO UCTOSIKOBAHUA HE UCKNIOYAET Aaxe NOACHUTENbHLIN TEKCT B ckobkax [cM. nepevncnenne 4)],
Tem 6onee YTO ITOT TEKCT MOXET ObiThb, HAaNPUMEp, NO HEBHUMATENLHOCTU onyLleH. Mo cyTu, B JaHHOM cny4ae 3anucb
Y = y £ u(y) MOXeT BbiTb MHTEPNPETMPOBaHa KaK ykasaHue paclunpeHHOi HeONPE[ErneHHOCTH ¢ koadduLineHTom oxeata
k=1 vnu untepBana y — uy(y) S Y <y + U y) ¢ onpeaeneHHbIM ypoBHEM [0BepUs p (MO YMONYaHUIO CBA3AHHOIO € HOp-
MarnkbHbeIM pacnipeaeneleM — cM. G.1.3). OgHako ynotpebneHne U (y) B TakOM KOHTEKCTe (C MaribiM 3Ha4eHUeM ypoBHS
AoBepus) ManoonpasAaHHo (cM. 6.3.2 n npunoxexune G).

7.2.3 Ecnn mepon HeonpeaeneHHOCTH pesynbrara UsMepeHna ABMSETCA pacLuMpeHHas Heonpeaenex-
HOCTb U = Ku(y), TO Npn NpeACcTaBneHun pesynbrara u3MepeHus cneayer:

a) patb noapobHoe onpeaeneHne UIMEPAEMON BENNYUHLI Y,

b) ykasaTb pe3ynbrat usmepeHus B uge Y =y + U ¢ ykasaHueM eguHuy namepenuin ansa y u U,

C) Npu He0BXOAUMOCTH yKa3aTb OTHOCUTENbHYIO PacLUMPEHHYIO HeonpeaeneHHocTb Ully|, y # 0;

d) ykasaTb UCMONbL30BAHHOE ANA NOSIy4YeHUs1 PaCLUUPEHHOW HeonpeaeneHHoCTU 3HaqyeHne k [unu ana
yno6CcTBa nonb3osarene pesynsrara U3MepeHns npusectu u k, n u ()l
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€) ykasarb npubnuauTencHbIi YpOBEHb AOBEPUS ANSA WHTepBana y £ Y U MOACHWUTL, KaKk OH Obin
onpeneneH;

f) patb uHopMauMio, ykasaHHylo B 7.2.7, UNK COCNaTbCsl HA COOTBETCTBYIOLUMI ONyONMKOBAHHBLIN
[JOKYMEHT.

7.2.4 Mpwn ncnonb3oaHmu U B Ka4eCTBE MePbl HEONPEAENEHHOCTU U3MEPEHMA NPEANOYTUTENBHO ANA
HanbonbLuen ACHOCTM UCMONb30BaTh CrieaytoLyo (hopMy 3anucy pesyrnbsrata usmepeHus (B HWKeCneayto-
LLieM NpUMepPe CroBa B CKOOKax Ans KPaTkoCTM MOXHO ONyCTUTb, €CMK Nepea 3TUM B JOKYMEHTE, NpesCTaBnsiio-
Lem pesynbratbl usmepenus, U, u, n k yxe Obinu onpeaenetsl): «mg = (100,02147 + 0,00079) r, rge uucro,
CTOsiLLiee nocre 3Haka «i», — (paclmpeHHast HeonpeaeneHHocTb) U = ku,, nony4YeHHas ans (CyMMapHOVi
CTaHAaPTHOI HEONPEAENEeHHOCTH) U, = 35 Mr 1 (koadhduuneHTa oxeara) k = 2,26, COOTBETCTBYIOLLETO YPOBHIO
aosepua 95 % ans t-pacnpegenexusa ¢ v = 9 creneHamn csoboabl».

7.2.5 Ecnu B npouecce nsMmepeHna onpeaensiotr 6onee ogHoM U3MEPAEMON BENNYMHDI, T. €. NONy4aloT
ABe unn Gonee BbIXOAHBIX OLUEHOK ¥; (M. H.2, H.3 1 H.4), To B 10NOMNHEHME K 3HAYEHUAM y; U u () cneayet
yKa3blBaTb 3MeMEeHTbl KOBapuaLMOHHON MaTpuLbl U (Y, yj) U1 3NEMEHTBI 1(y;, yj) MaTpuLbl KOSPULMEHTOB
koppensauuu (C.3.6, npuMeyanune 2) (Mnm NnpeanoyvTUTENBLHO U TE, U gpyrue).

7.2.6 OueHKU y 1 CTaHAAPTHOW HEOMNPEAENEHHOCTU U (y) nnn pacluMpeHHon HeonpegeneHHocTn U He
crelyeT NpuBOANTL C M3GLITOYHON TOMHOCTbIO. OBLIMHO ANs U (y) n U, a Take Ans craHfapTHbIX Heonpeae-
NEeHHoCTel U (X;) BXOAHBIX OLEHOK X; JOCTAaTOYHO yka3blBaTb [BE 3HaYalume Lndpbl, XOTS B HEKOTOPbIX CIly-
Yyasgx MOXET 0Ka3aTbCsl HEOBX0AMMbIM COXPaHUTL BonbLUe 3HaYaLWmMX Ludp, YToObl n3bexatb NOrpeLIHOCTEN
OKpYIMNEeHUs B NOCNEAYLMX pacHeTax.

Mpu cooBLEHUN OKOHYATENbHbIX PE3YNLTAaTOB MHOTAA MOXET ObiThb YMECTHbIM OKPYrfeHue K 6onb-
wewmy. Hanpumep, u(y) = 10,47 mOm MOxHO okpyrnuTb A0 11 MOmM. OaHaKo u 3nech criegyer pykoBOA-
CTBOBATLCS B NEPBYIO o4epeab 34paBbiM CMbICNOM. Tak, B Criy4ae pacyeTHOro 3HauyeHus u(x;) = 28,05 kl'y
crneayeT ykasbiBatb U (x;) = 28 kI'y. BXOAHbLIE M BbIXO4HbLIE OLEHKM CreayeT OKpYrisiTb Takum oGpasom,
4YTOObI OHM COOTBETCTBOBANM NpeAcCTaBlNeHUsIM COOTBETCTBYIOLLUMX HeonpeaeneHHocTen. Hanpumep, ecnu
y =10,05762 Om u uy(y) = 27 MOwm, TO pesynbTar usmepeHusi y cneayer ykasoiBatb kak 10,058 Om. lNMpu
npeacrasneHnn koadduumeHTa koppenauuu, 6nuskoro no abConiOTHOMY 3HAUYEHMUIO K eAuMHULe, cneayet
yKasblBaTb TPU 3HavaLme undpeol.

7.2.7 Mpu nogpoBHOM ONUCaHMK TOrO, Kak ObiNK NOny4eHbl pe3ynbTat U3MepeHUs u ero HeonpeaeneH-
HOCTb, HE0BX0AMMO CneaoBaTh pekomeHaauuam 7.1.4, T. e. ykasblBaTb:

) 3Ha4eHNe KaXkaoi BXOAHOW OLIEHKW X; U €€ CTaHAapTHOW HEONPeaEneHHOCTH (X)), a Takke To, Kak
OHM ObINN NONyY€EHBI;

b) oueHku koBapuayunin unu KoauUUMEeHTOB Koppenauun (Nydwe u Te, u agpyrue) aAns Bcex Koppenupo-
BaHHbIX BXOAHbIX BEMWYUH, @ TakKe MeToabl, UCNONb30BAHHbLIE AN NOMYYEHUS 3TUX OLIEHOK;

C) uMcno creneHei cBo6oabl ANsi CTAHAAPTHOW HEONpeaeneHHOCTU KaXaou BXOAHOWM OLIEHKM, a TaKkkKe
TO, KaK 9TO YNCNO CTeneHel ceoGoabl 6bINO onpeaeneHo;

d) dyHKUMOHaMNBHYIO 3aBUCUMOCTL Y = (X, X5, ..., X)). Mpn HEoBX0AMMOCTHM MOTYT ObITb NPUBEAEHBI
YacTHble NPOU3BOAHLIE (KOBPPULIMEHTEI HYBCTBUTENLHOCTH) Ofi0X;. PekomeHayeTca Bceraa ykasbiBaTb 3Ha-
YeHus KO9PMPULMEHTOB YYBCTBUTENBHOCTHU, NOMYYEHHbIE IKCNEPUMEHTANbHLIM NYTEM.

MpuMedaHue—ockonbky hyHKLMOHANBHAA 3aBUCUMOCTL f MOXET ObITb BECbMa CIOXHOMW UK He AonyckaTb
npeacTaBreHusi B ABHOM BUAE, a TOMbKO B BUAE PacYETHOrO anroputma, To He BCErAa BO3MOXHO yKasaTb BWf 3TOi 3a-
BUCHMOCTU U 3HAYEHUSA ee MPou3BoAHbIX. B Takux cnyyasx ¢yHKUMOHamNbHYI0 3aBUCMMOCTb f crneflyeT onuncaTk B caMblX
obLMX YepTax UNK AaTb CChINKY Ha KOMMLIOTEPHYIO NpOrpamMy, peanusyiollyto anroputMm pacyeta. B nobom crnydae
npuBogMMas UHopMaLmsa AOSKHA BbiTb JOCTATOYHOMN, YTOGLI NOHSATL, KakUM 06pa3oM GbinK NonyYeHb! oLUeHka y U3Me-
pAEMO BENUUNHLI Y 1 ee CyMMapHas cTaHAapTHas HeoNpeAeneHHOCTb U (Y).

8 KpaTtkoe onucaHue npouenypbl OLleHUBaAHNUA U NpeacTaBreHUs
HeonpeneneHHOCTU

Mpouenypy oUeHWBAHUA U NPeACTaBNEHUS HEONPEAENEeHHOCTU U3MEPEHUA COTTMIAcHO HacTosilemy Py-
K0800CcMey MOXHO NpeACTaBUTb B BUe NOCNEA0BaTENbHOCTU CreyoLMX 3TanoBs:

1) Bolpaxator CBsi3b Mexay U3MepsieMoii BENMUMHOW Y U BXOAHbIMU BENUYUHAMM X, OT KOTOPbIX OHA
3aBUCHT, B BUAE (PYHKLMOHAMLHON 3aBucuMocTu Y = f(X . X5, ..., X)). ®yHKUMA f fomkHa coaepxaTb Bce
BENUYMHbI, BKIOYAA NONPaBKKU U NOMPaBoyHble KOIPULNEHTLI, KOTOPbLIE MOTYT CYLLIECTBEHHO NOBAUATL HA
HeonpeaeneHHoCTL pesysnerara usmepenus (cm. 4.1.1 1 4.1.2).
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2) Mony4aloT OLEHKY X; BXO[HOW BEMUYMHBI X; TGO HA OCHOBE CTaTUCTUYECKOro aHanusa psaa Habnio-
AeHun, nubo apyrumm cnocobamu (cMm. 4.1.3).

3) OueHusatoT cmaHOapmMHy0 HeonpedesneHHoOCMb U(X;) KaXaoi BXOAHOW OUEHKM X, [na BxoaHoM
OLIEHKM, MONYy4YEHHON U3 CTaTUCTUYECKOro aHanu3a psiga HabnogeHuid, OLeHKY CTaHAapTHOW HeonpeaeneH-
HOCTM NOMy4aloT COrnacHo 4.2 (OueHnBaHne cTaHgapTHOW HeonpeaeneHHocTu Tuna A). [1na BXO4HOW OLEHKH,
NOMy4YeHHON ApYruMun cnocobamm, OLEeHKY CTaHAapPTHON HEONpPeaeneHHOCTU NONy4YatoT CornacHo 4.3 (oueHu-
BaHMe CTaHA4apTHOW HeonpedeneHHocTu Tuna B).

4) Ecnu cpeau BXOAHbIX BEMUYUH €CTb KOPPENUPOBAHHbLIE MEXAY COOON, TO OLIEHMBAIOT UX KOBapuauum
(cm. 5.2).

5) PaccunTbiBaloT pe3ynsrat U3MEPEHUS, T. €. HaXOAAT OLEHKY ¥ M3MePAEMON BENUYMHLI MO PYHKLMO-
HanbHOI 3aBUCMMOCTH f, UCMONb3YS B KAYECTBE apPryMEHTOB X; OLIEHKU X;, NONyYEHHbIE Ha aTane 2 (CM. 4.1.4).

6) OnpenensitoT CyMMapHYio CTaHAAPTHYIO HEONPEAENEHHOCTb U (y) pesynsrara n3MepeHus y no CraH-
JapTHbIM HEONpeAEeneHHOCTSIM U KOBapuaumsM BXOAHBLIX OLIEHOK, Kak onucaHo B pasgene 5. Ecnu B pesynb-
Tate U3MepeHns ONpeaenstoT OLUeHKM ABYX U Donee BbIXOAHbLIX BEMUYMH, TO PaCCUUTLIBAKOT MX KOBapuauuu
(cm.7.2.5,H2, H3 n H.4).

7) Ecnu TpebyeTtcs 3HaTb pacliupeHHyro HeonpedeneHHocme U Ana onpeaenexlns nitepsana ot y — U
[0 y + U, B npegenax KOTOPOro NpeAnofoXuTENbHO HaxXoaAMTCs OornbLuas 4acTb pacnpeaeneHus 3Ha4eHun,
KOTOpble MOXXHO C AOCTAaTOYHbIM OCHOBAHMEM MPUNUCaTb U3IMEPAEMON BENUYMHE Y, TO CYyMMAapHYI0 CTaH-
[apTHYIO HEONPEENEHHOCTb U (y) YMHOXAKOT HA KOS(HPULIMEHT OXBATa K, 0OBIMHO MPUHUMAIOLLMIA 3HAYEHNS
B AnanasoHe oT 2 A0 3, YTOObI NOJy4nTh 3HaveHue U no dpopmyne U = ku (y). 3HadeHne k BbiGMpaloT, ucxoas
13 Xenaemoro ypoBHsi 4OBepusa ANs uHTepBana ot y— U go y + U (cm. 6.2, 6.3 n 0cobeHHO npunoxxeHue G,
rae paccmaTpuBaeTtcs BbIOOp 3HaueHus k, obecneunBaioLLero ypoBeHb A0BEPUSA, BNU3KUIA K 3aJaHHOMY).

8) MpeacTaBnsatoT pe3ynsTat U3MEPEHNs y BMECTE C €r0 CyMMapHOI CTaHAapPTHON HEONPEAENEHHOCTLIO
U(y) Nnn pacLlUMPEHHO HEONPEAENEHHOCTLIO U cornacHo 7.2.1 unu 7.2.3 ¢ MCnornb30BaHMEM OHON U3 hopm
NPeACTaBNeHNs CornacHo 7.2.2 unu 7.2.4. YkasbiBaloT (CM. pasaen 7) cnocob nonyyeHns y u u (y) unum U.
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Mpunoxexune A
(o6sa3arenbHoe)

OCHOBHbIE METPOSIOrMYecKme TePMUHbI

A.1 PekomeHpgauus INC-1 (1980)

Pabo4as rpynna no HeonpefeneHHocTn Oeina cossata MBEMB B okTa6pe 1980 r. no unuymatuse MKMB u noaroto-
Buna nogpobHelii oTHeT, 3aBepLatoLmiics Pekomengauueit INC-1 (1980) [2], TEKCT KOTOpPOIiA NpUBEAEH HUXE.

«1) HeonpegeneHHOCTb pe3ynsrata u3MepeHns 06bIMHO COCTOUT U3 HECKONMbKUX COCTaBMSAIOLMX, KOTOPLIE MOXHO
crpynnupoBaTh B ABE KaTEropuu B 3aBUCMMOCTH OT crocoba Ux oLleHUBaHUS:

A. cTaTucTUyecKMMnU MeTofamu,

B. Apyrumu metogamu.

He Bcerga BO3MOXHO YCTaHOBUTbL NPOCTOE COOTBETCTBUE MEXAY KaTeropuamu A u B n TpaguLMOHHO UCNONb30BaB-
LUIMMCA A0 STOro pa3feneHneM Ha «CrydaifHble» U «cucTeMaTuyeckne» HeonpeaeneHHoCTU. TepMUH «cucTeMaTudeckas
HeonpegeneHHOCTb» MOXET BBOAUTL B 3abrnyxeHue, U ero NpUuMeHeHUs cneayeT uaberats.

JTto6oit nogpobHLIA OTHET 0 HeonpeaeNeHHOCTU AOMKEH coAepXaTb NOMHLIA CNUCOK COCTaBNSIOLWNX C YKa3aHUeM
ONS KaXA oW M3 HUX MeTofa, KOTopbIM Bbina noryvyeHa oleHka.

2) CocTaBnstoLyne, OTHOCALLMECH K KaTeropumn A, XxapaKkTepusyoTcsa BbIGOPOUHBIMU AUCTEPCUSIMU s,? (vnu BbIGO-
POYHLIMU «CTAHAAPTHBIMU OTKMOHEHUSIMMY S;) U YMCTIOM cTeneHei ceobogbl v;. Mpu HeoBXxoaNMOCTH creflyeT ykasbiBaTh
KoBapuayuu.

3) CocTaBnsiolMe, OTHOCSILMECS K KaTeropun B, crefyeT xapakTepusoBaTb BeNMUMHAMN UZ, KOTOpble MOXHO

paccMaTpuBaTh Kak annpoKcuMaLum ucnepcuit, cylliecTBoBaH1e KOTopex npegnonaraercs. Mpu 06paboTke AaHHbIX ul"-’
credyeT MHTEepNpeTUpoBaTL Kak AUCTIEPCUN, @ U;— Kak CTaHAapTHbIE OTKMOHEHUs. AHanorniHLIM 06pasom npu Heobxo-
AMMOCTY paccMaTpuBaloTCA KoBapuaLmu.

4) CyMMapHas HeomnpeeneHHOCTb JOMKHa XapakTepu3oBaTbCA YUCTOBLIM 3HAUYEHMEM, MOJTyYeHHBIM B pesynsrare
06bIMHOrO CroXeHUs gucnepcuit. CyMmapHasi HeonpeAeneHHOCTb U ee COCTaBASAIOLLMUE JOMKHBI BbITb BhIpaXeHbl B BUje
«CTaHAaPTHbLIX OTKMOHEHMWIA».

5) Ecnu B 0coBbIx crydasx B LENsX nofiydeHns oblyent HeonpefeneHHOCT HEOBXOAMMO YMHOXUTL CyMMapHyHo
HeOoMpeaeneHHOCT Ha HEKOTOPLIA MHOXMUTENb, TO STOT MHOXKMTESb AOMKEH GbITb YKa3aHy.

A.2 Pexomengauusa 1 (CI1-1981)

MKMB paccMoTpen oT4YeT, npeacTaBneHHbli Pabodeid rpynnoit no HeonpegeneHHocTU n Ha 70-i ceccum, cocTons-
Wweiics B okTAGpe 1981 1., MpuHAN criegytoLlyto pekomeHgaumio [3]:

«PexomeHaauusa 1 (C1-1981)

BripaxeHue skcnepuMeHTanbHbIX HeonpeaeneHHOCTEN

MexayHapoaHbIl KOMUTET MEP U BECOB,

ydumbieas

- HeoBXoAMMOCTb BbIpaboTkn eAUHON POPMbI BbIpaXXeHWUs HEoNpeaeNeHHOCTU N3MEPEHNsS B METPOSIOTUK,

- yeunus, npunaraemele ANs JOCTUXKEHUA STOIA LIENU pa3fnnyHbIMK OpraHnu3aunsiMi B TEHEHUE MHOTUX e,

- nporpecc, AOCTUrHYTLIA B MOUCKE NPUEMIIEMOrO PeLUEHUs N SBUBLUWIACA NPSMbIM pe3yrsraToM AesTenbHOCTU
Pa6o4yelt rpynnel No BelpaXeHUo HeonpeaeneHHocTel, cobpaHHo MBEMB B 1980 .,

npusHasas,

- YTO NpeanoxeHna Pabodei rpynnesl MOMIM 6kl ABUTLCA OCHOBOM AN OKOHYATENbLHOro CornalleHus No Bblpaxe-
HWIO Heomnpe eneHHOCTEN,

pekomeHOyem,

- YTO6bI NpeanoxeHWs Paboyeii rppynnbl 6binu 4oBeAeHbl 0 LUIMPOKMX KPYroB 3auHTepeCcoBaHHbLIX SIUL, M OpraHu3aluii;

-4y1066l MEMB npeanpuHAno Bce ycunua Ans NpUMEHeHUs NPUHLUMUNOB, 3afOXEHHbIX B 3TUX MPEANOXeHnsX, K
MeXAYyHapOoAHbIM CIIMYEHUAM, KoTopble ByayT NPOBOAWUTLCS NPU ero coaeicTsumn B GyayLlem,

-4TOObl ApYyrhe 3aMHTepecoBaHHbIE OpraHU3aLMn UCCrefoBan U NPOBEepSANM STU NPeasiokeHnsa U coobwanu o
nony4YeHHbIX pesynsratax 8 MEMB;

-4TO6bl MO NpoLlecTBUM ABYX Unu Tpex neT MBMB cpenano ot4eT No pesynsrataM NpUMEHEHUS NPeAnoXeHuiA
Pabouyeit rpynnbi».

A.3 PekomeHnaauus 1 (CI1-1986)

MKMB noBTopHO paccMoTpen BonNpoc 0 HEONpeAENEHHOCTM M3MepeHuid Ha 75-i ceccuu, cocTosaBLUecA B OKTAGpe
1986 r., u NpUHAN cnegytoLLyto pekoMeHgauuio [4]:

«Pekomenpauus 1 (C1-1986)

BuipaxeHue HeonpegeneHHocTel B paboTax, NpoBogMMbIX nog aruaoi MEMB

MexXayHapoaHbll KOMUTET MEP U BECOB,
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ysumeigas, YTo Pabovas rpynna no HeonpeaeneHHOCTW NpuHaAna Pekomengauuto INC-1 (1980), a MKMB npuHan
PekomeHaauuio 1 (C1-1981),

ydumbigas, vYTo psg YneHoB KoHCYNETaTUBHEIX KOMUTETOB MOTYT NOXeNaTb NONYy4uThb pa3bACHEHUs Mo JaHHOR Pe-
KOMeHAaLWu NPUMEHUTENBHO K 3ajavaM, BXOASALMM B cdhepy UX KOMAETEHTHOCTU U 0COBEHHO B LIeNsxX MeXayHapogHbIX
CIUYEHNN,

npusHasas, YTo naparpad 5 PekomeHgaumu INC-1 (1980), oTHocsALMiics kK 0coBbIM crny4dasM, 0coBeHHO UMEtoLUM
NPOMBILLNEHHYIO 3HAYMMOCTb, B HACTOsLLEe BpeMsa paccMmaTtpuaeTcs nog arngoit MCO obbeanHeHHol pabodeit rpynnoi
NCO, MO3M n M3K npu cogeiictBum u cotpygHudectse MKMB,

pexkomeHdyem npuMeHeHue naparpada 4 PekomeHaauum INC-1 (1980) BceMU y4acTHUKaMu npu ohopmIeHun pe-
3yNLTaTOB MEXAYHAPOAHbLIX CMYeHUiA n apyrux paboT, npoogumMelx nog arugoit MKMB 1 KoHcynsTaTUBHLIX KOMUTETOB,
1 4TOGbl CYMMapHas HeonpeAerneHHOCTb ThNa A U HeorpejeneHHocTH Tuna B 6binu BeipaxeHsl B BUAE cmaHdapmHoeo
OMKIIOHEHUSA».
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MpunoxeHue B
(obs3aTenbHoe)

OCHOBHbIe MEeTPONoruyeckme TepMuHbI

B.1 Ucnonb3oBaHHbIW UCTOYHUK

OnpepfeneHna 0CHOBHBIX METPOMOrUYECKUX TEPMUHOB MO TeMaTUKe HacTosALero Pykogodcmea 3auMCTBOBaHbI U3
MexdyHapoOHO20 closapsi OCHOBHbIX U 0BLUILIX mepmuHos & Memponoauu (VIM), BTopoe nsnamve, 1993 r.1 [6], BuinyLieH-
Horo MexayHapogHoW opraHusauuen no ctaHgaptTusauymm (MCO) oT UMEHU ceMu opraHusaumii, oKkasaBLUMX MOoA4epXKY
rpu ero cosfaHuv v NpefocTaBMBLUMX IKCTIEPTOB ANS ero nogrotoBku: MexayHapogHoro 6topo mep m Becos (MBMB),
MexayHapoAHON aneKkTpoTexHudeckoh komuecun (MIK), MexayHapoaHou degepauun knuHudeckon xumunm (MOKX),
NCO, MexayHapogHoro cotosa TeopeTudeckon U npuknagHon xumumn (MIOMAK), MexgyHapoHoro cotosza TeopeTuyeckomn
W npuknagHomn cdusmkm (MKOMAM), MexayHapofHoi opraHusaLlmm 3akoHogatenbHoi metponorun (MO3M). VIM aenaeTea
OCHOBHBIM WCTOYHMKOM, K KOTOPOMY pekoMeHAyeTcsA obpallaTbCA OTHOCUTENBHO OnpefeneHunii TEpMUHOB, HE BKITHOYEH-
HbIX B HACTOSILLIEE NPUMOXEHUE UK B TEKCT HacTosLero Pykogodcmea.

n pumMmedYyaHne — HeKOTOpre M3 OCHOBHbBIX CTAaTUCTUYECKUX TEPMUHOB U MOHSATWIA npuBefeHbl B NPUITOXEHUN C,
a Takne TepMUHBI, KakK «KICTUHHOE 3Ha4YeHney», «NorpeLlHoCTb» U «HeonpeaeneHHOCTb», PacCMOTPEHbBI B NPUITOXEHUN D.

B.2 OnpeaeneHus

Kak v B pasgene 2 HacTosLero Pykogodcmea, UCnonb3oBaHne B TEPMUHAX CKOBOK 03Ha4aeT, YTo BblgeneHHble
ckoBkamu crioBa MOryT 6biTb ONyLLEHbI, €CIIM NPUMEHEHWNE KPaTKoro TEPMUHA He BbI30OBET NyTaHWLbl.

B HekoTopbIX NpUMeYaHUAX NpUBeLeHbl JOMNONHUTENBHBIE METPOMOrMYECKe TEPMUHBI, BblJeNeHHbIe NOMYXUPHLIM
wpudgTom. OnpeaeneHns sTUX TEPMUHOB AaHbl B CaMUX NPUMEYaHUAX — HEMOCPeCTBEHHO UMM Yepes COOTBETCTBYIO-
Lme cchlnku (cM. [6]).

B.2.1 (uamepumas) BenuumnHa [(measurable) quantity]: CBoiicTBO sBNeHns, obbekTa Unn BeLlecTBa, KOTOpOe MO-
XeT BblAeNATbCA Ka4eCTBEHHO U ONpPeAenaTLCA KONMMYECTBEHHO.

MpumMeyaHune 1 — TepMUH «BENUYUHE» MOXET 0603HaYaTb BENUYUHY B 0BLLeM cMbicne (cM. npumep 1) unu
KOHKPETHYI0 BENTUYUHY (CM. npumep 2).

Mpumep 1 — BenuyvuHsl 6 06wem cMbicrie: OnuHa, epeMsl, Macca, memriepamypa, afiekmpudecKkoe conpo-
mueneHue, KOHUeHMpayus eeujecmaa.

Tpumep 2 — KoHKpemHbie eesluqdUuHbI: O/TUHa QaHHO20 CIMEPXKHS, ANIeKMpuUYecKoe colpomusesieHue daHHo-
20 obpasya npoeoda, KOHUeHMpPayus1 smaHoJsa e daHHol npobe suHa.

MpuMeyaHune 2 — BennunHel, KOTOpble MOXHO PacnofioXUTb MO MOPSAKY 3HAYEHWA BENUYUHBLI Apyr OTHOCH-
TENbHO Apyra Ha3bLIBaKTCA OAHOPOAHBLIMU BENMYNHAMMU.

MpuMevaHune3— OLHOPOAHLIE BENUYUHBLI MOTYT GbITh CrpyNMUPOBaHbI N0 KaTeropusiM BeNUYMH, HanpuMmep:
- paboTa, Tennota, 3Heprus;
- TONWMHA, ANTMHA OKPYXXHOCTH, ANUHA BOJTHBI.

MpumMmedaHune4— O6o3HayeHUa BenuuuH npmsegensl B ISO 31 [VIM:1993, cnosapHas ctatbs 1.1].

B.2.2 3HaueHue (BenuuuHbl) [value (of a quantity)]: 3HaueHUe KOHKPETHO BENUYMHEI, BbipaXXaeMoe, Kak npaBuno,
npon3seaeHneM eanHULBI U3MEPEHUS Ha YACTIO.

Mpumep 1 — OnurHa cmepxxHA: 5,34 m unu 534 cm.

lMpumep 2 — Macca mena: 0,152 k2 unu 152 2.

Mpumep 3 — Konuyecmeo eeutecmea npo6bui 6odbi (H,0): 0,012 Monk unu 12 MMons.
MpumeuaHue 1 — 3Ha4yeHne BEMMYUHBI MOXET ObITb NONOXUTENBbHBLIM, OTPULIATENBHLIM UMK HYMNEBbIM.
MpumMmeyaHue 2 — 3HavyeHne BENMUUYUHBI MOXET ObITh BhipaXXeHO pa3HbiMU crnocobamu.

MpuMeyaHune 3 — 3Ha4eHNS BENIMUUH, UMEIOLMX pasMepPHOCTb, paBHYo 1, Kak NpaBuIio, Buipaxatotcs Gespas-
MEPHbLIM YMCIIOM.

1 Mpumeyuanue k napanuio 2008 r.: TpeTbe u3naHne crioaps 6bino onybnukosaHo B 2007 r. kak ISO/IEC Guide 99
«MexayHapogHblii crioBapb Mo MeTponorn. OCHOBHEIE U 0DLLME NOHATUA M CBSA3aHHBIE C HUMKU TepMUHBI (VIM)».
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MpumMeyaHune4— Benuuyna, koTopass He MOXET BbITb BhlpaXXeHa B BUAEe NPON3BEAEHUA eANHULIbI U3MEPEHNS
Ha 4nCro, MOXeT BbiTh BbipaXeHa CChIMKOW Ha MPUHATYH0 YCMOBHYIO LKAy UMW Ha METOAMKY BbINONHEHUS U3MepeHUH,
unu Ha To U apyroe [VIM:1993, cnosapHas ctatba 1.18].

B.2.3 uctuHHoe 3HayeHue (BennumnHbl) [true value (of a quantity)]: 3Ha4eHune, cooTBeTCTBYIOLEE OMpEdENeHNto
[laHHON KOHKPETHOW BENUYUHBI.

MpumeyaHue1— 370 TO 3HaYeHUe, KOTOPOe MOrNO Bbl BbiTb NONYYEHO NPU UzeanbHOM U3SMEPEHNM.
MpumMeyaHune2—VICTUHHOE 3Ha4YeHUE NO CBOER Npupoge Heonpegenumo.

MpumMedaHune 3 —B aHrmMUIACKOM A3bIKe HeOMNpeAeneHHbIA apTUKb Yalle, YeM onpedeneHHbld, UCNoNb3yeTcs
B COYETAHUU C TEPMUHOM «UCTUHHOE 3Ha4YeHMe», T. K. MOXET OblTb MHOroO 3Ha4Y€HWA, COOTBETCTBYIOLLMX OMNpedeneHuto
JaHHON KOHKpeTHOW BenuunHel [VIM:1993, cnosapHas ctatbs 1.19].

KoMMeHTapuii Pykogodcmea: B npunoxeHun D (B 4acTHocTH, B D.3.5) yKasaHbl NpuUnHbLl, MO KOTOPLIM TEPMUH
KUCTUHHOE 3HaYeHue» B HacTosALeM Pykosodcmee He UCMONb3YETCs U MO KOTOPLIM TEPMUHBI K UICTUHHOE 3HaYeHWe U3-
MepPSEMOW BEMUYMHBI» (MU KUCTUHHOE 3HAYEHUE BENMUYMHBIY) U «3HA4YeHWE U3MEPSEMO BEMUYUHBI» (UNU «3HaYeHue
BENUYNHBI») PacCMaTpUBALOTCS KaK 3KBUBANEHTHbIE.

B.2.4 peiicTtBUTENnLHOE 3HauYeHUe (BenuuuHbl) [conventional true value (of a quantity)]: 3HayeHue, npunucel-
BaemMoe KOHKPETHOW BENUYMNHe N NMpMHUMaemMoe, YacTo Mo CorfnalleHuto, Kak MMetoLLlee HeonpeaeneHHOCTb, NpUueMremyto
ANSA 3afjaHHbIX Lenei.

Tpumep 1 — B Hekomopoli obs1acmu 3Ha4YeHuUe 8eslUYUHbI, eocrpou3eedeHHOe 3MmajloHOM, MoXem 6bimb
NPUHSMO 6 Kadecmee delicmeumernibHO20 3HaYeHUs.

Tpumep 2 — Komumem no daHHbIM ANl Hayku u mexHuku (CODATA) e 1986 2. pekomeHAoean ucnonbL3o-
eamb Anst nfocmosiHHoi Agozadpo 3HayeHue 6,0221367 - 1023 mon1.

MpuMmeyaHue1—/[elcTBUTENBHOE 3HAYEHWE BENNYUHBLI MHOMAA HA3bIBAOT NPUNUCAHHBLIM 3HAYEHUEM, Hau-
JNyyllei oueHKOMW BernWYUHbl, HOMUHAMNBHBIM 3Ha4YeHUeM UNKN UCXOA4HBLIM 3HaYeHneM. OfHaKO «UCXOQHOE 3HaYeHne» B
3TOM CMEbICIe He criefyeT NyTaTb C «UCXOAHbLIM 3HAYEHUEM» B CMBbICNE, YKa3aHHOM B NpUMEYaHUm K cnosapHow ctatbe 5.7
VIM:1993.

MpumevaHune 2 — Yacto Ana onpefeneHna AeNCTBUTENBHOMO 3HA4YEHUST UCTIONBL3YIOT HECKONBLKO pe3ynsTaToB
naMepeHuin BenuudmnHel [VIM: 1993, cnosapHas ctatbs 1.20].

KoMMeHTapuii Pykogodcmea: CM. komMMeHTapuii Pykoeodcmea k B.2.3.
B.2.5 uamepenune (measurement). CoBoKynHOCTb onepaLuii, UMeIoWUxX Lenbio onpefenerHne 3HaveHns BENNYNHDI.

MpuMedaHue— Onepauuun MoryT BeiNOAHATLCA aBToMaTnyeckun [VIM: 1993, cnosapHaa ctatea 2.1].
B.2.6 npuHuun uamepeHus (principle of measurement): Hay4Haa ocHoBa usMepeHus.
Tpumep 1 — lNpumeHeHUe MepMO3SIeKMpUYecKo20 aghghekma 0N UMEPEHUS1 memMnepamypbl.

Mpumep 2 — [IpumeHeHue 3abpekma [JxosepcoHa ONs U3MePeHUs] PasHOCMU 3MeKMPUYECKUX
nomeHuuaroe.

Tpumep 3 — lMNpumeHeHue aghpexkma [Jonnepa Onss usMepPeHUs1 cKopocmu.

TMpumep 4 — MpumeHeHue aghghekma KOMOBUHaUUOHHO20 paccessHUs ceema 0/151 u3MepeHuUs1 Yacmom cob6-
cmeeHHbIX KonebaHull monekyn [VIM:1993, croeapHasi cmambs 2.3].

B.2.7 meTtoa namepeHusa (method of measurement): Jlorndeckass nocrnenoBaTentsHOCTbL onepauuii, onnucaHHas B
obLeM BUe, KOTOpasi NPUMEHSAETCA NPU BbINONTHEHUN U3MEPEHNA.

MpumeyaHue—MeToabl U3MEPEHUIA MOTYT BbITb OTHECEHBI K pasHbIM rpynnam, Hanpumep:
- MeToAaM U3MEPEHUI 3aMeLLEHNeM;

- AndpdbepeHLnanbHbIM METOAaM USMEPEHWiA;

- HyneBkLIM METO4aM U3MEPEHUA.

[VIM:1993, cnosapHas ctaTtbs 2.4].
B.2.8 npoueaypa usmMepeHui, MeToamka usMepeHuin (measurement procedure): CneyuansHo onucaHHas coBo-
KYMHOCTb onepauuii, ncnonbayemas npu BbINOMHEHWUW KOHKPETHBIX U3MEPEHUIN B COOTBETCTBUM C flaHHBIM METOAOM.

MpumeyaHue—MeToaunky UsmepeHuit obbIMHO M3naratoT B AOKYMEHTE, Taloke MHOMAa Ha3biBaeMOM METOAUKO
usMepeHuit. Cofepxallmecs B STOM AOKyMeHTe cBefeHuUs oBbIMHO ABMNSAKTCH JOCTaTOMHBIMU AN onepaTopa, YTobkl Bbl-
NOSHUTL U3MepeHns 6e3 NpuBReYeHns JononHUTeNbHo nHdopmauyum [VIM: 1993, cnosapHas cTaTbs 2.5].

B.2.9 uamepsieman BennunHa (measurand): KOHKpeTHas BenuyunHa, noanexatias M3MepeHuio.

TMpumep — [aeneHue napa e daHHoU npobe eodk! npu 20 °C.
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MNpuMeyaHue — OnpeaeneHne UMepsseMoi BeNMYUHLI MOXET NoTpeboBaThb 3afaHNA 3HAYEHWA Takux Benu-
YMH, KaK BpeMs, TeMneparypa u fasneHue [VIM:1993, cnosapHas cTaTtba 2.6].

B.2.10 Bnusowan BennumHa (influence quantity): Benuunna, kotopas He SBnAeTCa W3aMepAeMoin BENUYUHOMN, HO
BIUSET Ha pe3ynsTaT U3MepeHns 3MepsIEMOii BENMNYUHBI.

lpumep 1 — Temnepamypa Mukpomempa, nPuUMeHsieMo20 01151 U3MepPeHUsi ONUHbBI.
Tpumep 2 — Yacmoma npu usmepeHuu aminaumyOni nepemMeHHO20 3SIeKMpPUYeCK0o20 HanpsiKeHuUsl.

Tpumep 3 — Konyenmpauyus 6unupybuHa npu uamepeHuU KoHyeHmpayuu eemoanobuHa e npobe nnasmoi
Kpoeu yenoegeka [VIM:1993, cnoeapHasi cmambst 2.7].

KoMMeHTapuit Pykosodcmea: OnpeaeneHne BNuSIOLWEA BENMYUHLI NoipasyMeBaeT BKNIOYEHUE BENUYUH, CBS3aH-
HbIX C U3MePUTENbHBLIMU STanoHamu, 06pasLoBLIMY BeLLECTBAMN U CNPaABOYHLIMU aHHBIMU, OT KOTOPLIX MOXET 3aBUCETL
pe3ynsrat M3MepeHus], a Takke OT TakUX SIBIIEHWIA, KaK KpaTKOBpEMeHHble rIloKTyaLun napaMeTpoB W3MEPUTENLHOTO
npubopa, 1 Takux BEMWYUH, Kak TeMnepatypa okpyxatowein cpefbl, aTMocgepHoe AaBrneHne n BNaxHOCTb.

B.2.11 pesynkrar uamepenus (result of a measurement): 3HaueHue, NpunUceIBaeMoe U3IMEPAEMON BEMUUMHE U
nory4yeHHoe nyTeM UsMepeHus.

MpumMeyaHue 1—Npu npeacTaBneHnm pesynerata M3MepeHUs JOMMKHO ObITb SCHO, OTHOCUTCSI 1K OH:
- K moKasaHuto npuéopa;

- K HEUcnpaBrieHHOMY pe3ynkTaTy U3MepEHUs;

- K UCTipaBneHHOMY pe3yrsraTy U3MepeHus,

a TaKxKe Mosy4eH N OH yepeiHEHUEM HECKOIBKUX 3HAYEHMIA.

MpumMmeyaHue 2 —lNonHoe npeacTaBrneHne pesynsrata M3MEpPEeHUs BKNOYaeT UHPOpMaLUO 0 HeornpeaeneH-
HocTu namepenus [VIM: 1993, cnosapHas ctatbs 3.1].

B.2.12 HeucnpaBneHHbI pe3ynkTat u3mMepeHus (uncorrected result). Pesynsrat usmepeHusa Ao BeefeHus no-
npaBKu Ha cuctemaTtuyeckyto norpeluHocTs [VIM: 1993, cnosapHas ctatbs 3.3].

B.2.13 ncnpaBneHHbli pe3ynsrar uaMmepeHus (corrected result): Peaynsrat usmepeHus nocne BBefeHUs nonpas-
Ku Ha cuctemartuyeckyto norpellHocTb [VIM: 1993, cnosapHas ctatbs 3.4].

B.2.14 TouHocTb u3aMepeHus (accuracy of measurement). bnusocTb pesynsrata U3aMepeHUs K UICTUHHOMY 3Hade-
HUIO U3MEpPAEMO BENUYUHBI.

MpuMedaHune 1 — «TOYHOCTEY ABMNAETCA KAYECTBEHHBIM NOHATUEM.

MpumedaHne2 — He cnegyeT ynoTpebnsiTb TEPMUH NPELIM3UOHHOCTb BMECTO TEPMUHA «TOMHOCTbY
[VIM:1993, crnoBapHas cTaTba 3.5].

KoMMeHTapuii Pykogodcmea: CM. komMeHTapuil Pykogodcmea k B.2.3.

B.2.15 noBTOpsieMocThb (pe3ynbratoB uamepeHuit) [repeatability (of results of measurements)]: Brinsoctb pesynb-
TaToB NOCrefoBaTenbHbIX U3MEPEHUA OQHOW U TOW Ke U3MepPAeMOii BEMMUYUHBI, BEINOMHEHHBIX B OUHAKOBbLIX YCITOBUAX
N3MepeHUi.

MpuMeyaHue 1 — Takue ycrioBUs HasblBaloT YCIIOBUAMMU NOBTOPSAEMOCTH.

MpuMeyaHue 2 — YcroBus NOBTOPSEMOCTU BKIKOYaIOT B cebs:

- Mcnonb3oBaHe Of4HOI 1 TOW e npoLeaypbl U3MEPEHWiA;

- NPOBEAEHNE U3MEPEHUIA OL4HUM W TEM Xe HabntogaTtenem;

- UCMONb30BaHWeE OfHOMO U TOTO Xe U3MEPUTENBHOMO Npubopa, NPUMEHAEMOro B OfHUX U TeX Xe YCNOBUSX;
- NpOBeAEHNe N3MEPEHWA B O4HOM U TOM Xe MEeCTe;

- NOBTOPEHWNE N3MEPEHUNIA B TEHEHUE KOPOTKOro Nepuosa BpeMeHu.

MpumMeyaHue 3 — NoBTOPAEMOCTb MOXET BbITb BblpaXeHa KOMMYECTBEHHO Yepes xapaKTepucTuku pasbpoca
pesynsraTtoB uaMepenuii [VIM: 1993, cnoBapHas cratbs 3.6].

B.2.16 BocnpousBogMMocTb (pe3ynsraTtoB u3mepeHui) [reproducibility (of results of measurements)]: Bnu-
30CTb pPe3ynsTaTtoB U3MEPEHWIA OAHON U TOW Xe N3MEePAEMO BENIMYNHBI MPU NPOBEAEHUN U3MEPEHWNIA B 3MEHSIIOLLIUXCSA
YCROoBUAX.

MpumMmeyaHune 1 — [nsa 06OCHOBAHHOTO CYXAEHUS O BOCMIPOU3BOAUMOCTU CeayeT yKasblBaTb, B YeM COCTOUT
U3MeHeHWe YCroBNiA N3MepeHus.

MpumeyaHue 22— MN3MeHeHUs yCrioBWiA MOTYT BKItoYaTh B ce6A U3MeHeHUs:
- NPUHUMNA U3MEPEHUS,

- HabntogaTens;

- MeTofa U3MepeHus;

- n3MepuTenbHoro npubopa;
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- U3MepUTErIbHOrO 3TaroHa,;
- MecTa U3aMepeHus,

- YCIOBMii NPUMEHEHUS pE3YNETATOB U3MEpEHUS,
- BpEMEHU U3MepeHUs.

MpuMmeyaHue 3 — BocnpousBogUMOCTb MOXET ObITh BhIpaXeHa KOMUYECTBEHHO Yepes XapaKTepUcTUKN pas-
6poca pe3ynsTaTtoB U3MepEHUIA.

MpumeyaHue4—B pgaHHoM criydae nop pesynsratamu 06bIMHO MOHUMAIOT UCTIPaBEeHHbIe Pe3yneTaThl U3Me-
pexuii [VIM:1993, cnoBapHas ctatbs 3.7].

B.2.17 BbiGOpo4HOe cTaHAapTHOe oTKNoHeHue (experimental standard deviation): Benuuuna s(q,) Anqa psga
M3 N U3MepeHUil ofHOMN U TOi e M3MEPSIEMOI BENUYUHLI, XapaKTepuaytoLlas pa3bpoc pe3ynsraTtoB U3MEPEHWIA U onpe-
Aensiemasi no ¢opmyne

rfe q, — pesynsraT ko U3MepeHust; § — cpefiHee apudMeTUYecKoe AN psaa U3 N U3MepeHuil.

MpumMmeyaHune 1 — Ecnn paccmatpuBarh psf U3 11 3HaYEHWIA Kak BLIGOPKY CriydaiiHOW nNepemMeHHOW, To § —
HecMellleHHas oLieHKa MaTeMaT4eckoro OXNaaHua i, a s2(qk) — HecMell|eHHan oLieHKa Jucnepcnmn 62 pacnpefeneHus
3TOI NepeMeHHOWN.

MpuMeyaHue2—BbipaxeHue s (qk)/«/ﬁ SIBNsieTcs OLEHKOW CTaHAapTHOIO OTKIIOHEHUA pacnpefierieHnst § u
Ha3bIBaeTCs BIGOPOUHLIM CTaH[apPTHLIM OTKIIOHEHUEM CPEHErD 3HaYeHUs!.

n pnMmedyaHue 3— Bb|60pquoe CTaHOapTHOE€ OTKIOHeHUe cpefHero aHa4yeHuA nHorga ownbo4YHO HasbIBaloT
cpenHeKBanpaTleov“l NOrpewHoCTblo CpegHero 3Ha4YeHusA.

MpumevyaHune 4 — Hacroslwee onpefeneHne ABnAeTca MOAUMPULUPOBAHHBIM MO OTHOLLEHMWIO K CHIOBapPHOIA
cTtatbe 3.8 VIM:1993.

KommeHTapuit Pykosodcmea: HekoTopble 0603Ha4eHns, npuMmeHaemMsle B VIM, 661N N3MeHeHb! ¢ Lienbio 4oCTUXe-
HUSt efMHOOGpa3ns ¢ 0603HaYEHUAMM, UCNONb3YEMbIMU B 4.2.

B.2.18 HeonpeaeneHHocTb (U3MepeHua) [uncertainty (of measurement)]: MapamMeTp, OTHOCAWMNIACA K pe3ynbTaTy
U3MepeHuUsa W xapakTepusytowuii pa3bpoc 3Ha4eHuii, KoTopble MOrnu Bbl 6biTb 060CHOBAHHO NpUNUCaHLI N3MEPAEMO
BENUYnHe.

MpumedaHue 1 — MapaMeTpoM MOXET 6bITb, HAMPUMEP, CTaHAAPTHOE OTKIOHEHWE (UMK BenuyuHa, Nponop-
LMOHanbHasa CTaHgapTHOMY OTKMOHEHWI0) WU MOMyLWMpUHa UHTepBaria, KOTOPOMY COOTBETCTBYET 3afjaHHblii ypoBeHb
AoBepus.

MpumedaHune 2 — HeonpeaeneHHOCTb M3MEPEHUSA, Kak NpaBusio, BKITKOMaeT B ceba pag coctaensitowmx. He-
KOTopble U3 HUX MOrYT BbITb OLIEHEHbI U3 CTAaTUCTUHYECKOrO pacrpesefieHns pesyrnsraToB psaga uUsMepeHuid M onuckIBaTbCA
BbIGOPOYHBIMUA CTaHAAPTHBIMU OTKNOHEHWUAMU. [lpyrMe cocTaBnsitoLime, KOTopble Takke MOryT BbiTb OnUcaHbl CTaHgapT-
HBIMU OTKITOHEHUAMMU, OLI€HUBAKOT U3 I'Ipe,ElI'IOJ'IO)KeHVIIZ 0 BuAe 3akoHa pacnpeferneHns, OCHOBaHHbLIX Ha onbIiTe UIu WMHOW
WHbopmMaLum.

MpuMedaHue 3 — MNpeanonaraercs, UTo pesynsTaT U3MEPEHNUs SBNAETCA MydLlUel OLEeHKON n3mepsaeMoi Be-
TNNYMHBI, @ BCe COCTABMALLME HeonpeneneHHOCTH, BKIToYaa obycrnoBreHHble cuctemaTuieckuMm adpdpekramu (pasHoro
pofa nonpaBKaMu, UCMONb3yeMblM 3TaNlOHOM CPaBHEHWS), BHOCAT BKMaf B pa3bpoc 3Ha4YeHUidi n3amMepsieMoii BEMUYMHBI
[VIM:1993, cnosapHas ctatba 3.9].

KommeHTapui Pykoeodcmea: B VIM noguyepkuBaeTcs ULEHTUYHOCTE HAaCTOALLEro onpeaeneHnsa n NnpuMedaHunin K
HeMy onpeferneHnto U NpumMmeYaHuam, JaHHbIM B HacTosweM Pykogodcmee (cM. 2.2.3).

B.2.19 norpeluHocTb (U3mepeHus) [error (of measurement)]: OTkNOHeHWe pe3ynbTaTa U3MEPEHUS OT UCTUHHOIO
3Ha4YeHNs U3MepPAEMOR BENUUUNHLI.

MpuMmedaHue 1 — Tak Kak UICTUHHOE 3HaYE€HUE HE MOXET ObITb YCTAHOBMEHO TOYHO, TO Ha NpakTUKe BMECTO
Hero UCMonb3yoT AeAcTBUTENbHOE 3HaveHne (cM. B.2.3 n B.2.4 unun VIM: 1993, cnoBapHble cTaTbi cOOTBETCTBEHHO 1.19
n 1.20).

MpumeyaHune2—Korga HeobXo[MMO OTNIMYATL KOTHOCUTENBHYIO MOMPELLHOCTEY OT «MNOTrPELLUHOCTUY, Nocnes -
HIOIO MHOrga HasbiBalT aGCOMIOTHOW MOrPeLHOCTbIO U3MEpPeHUs. OTOT TEPMUH He crniefyeT nyTaTe ¢ aBConoTHbIM
3HayeHueM NOorpeLHoOCTU, KOTOpoe ABNAETCA MogyreM norpelwHocTu [VIM: 1993, cnosapHas ctatba 3.10].
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KommeHTapuit Pykogodcmea: Ecnu pesynistar U3MepeHunst 3aBUCUT OT 3HaYEHUI eLLe Kakux-nnbo BenM4mnH, NoMUMo
N3MepsieMoid, NOrPeLLUHOCTN U3MEPEHNIA 3TUX BENWYUH BHOCAT BKNaZ B MOrPELLUHOCTb pesynbrara uaMepeHusi. CM. Takke
KOMMeHTapuit Pykosodcmea k B.2.22 n B.2.3.

B.2.20 oTHocUTenbHasA norpelwHocTs (relative error): OTHOLLEHUS NOPELLUHOCTU U3MEPEHUS K UCTUHHOMY 3Hade-
HWIO N3MEPAEMON BEMNYNHBI.

MpuMeyaHune— Tak Kak UCTUHHOE 3Ha4EHNE He MOXET OblTb YCTaHOBIEHO TOYMHO, TO Ha MPaKTUKe BMECTO Hero
MCNonb3yoT AeACTBUTENbHOE 3HaveHue (cM. B.2.3 u B.2.4 unu VIM:1993, cnoBapHble cTaTb COOTBETCTBEHHO 1.19 ©
1.20) [VIM: 1993, cnoBapHas ctatba 3.12].

KommeHTapuit Pykogodcmea: CM. koMMeHTapuil Pykoeodcmea Kk B.2.3.

B.2.21 cnyuaitHaga norpewwHocTb (random error). PasHOCTb pesynsrata U3MepeHUss U CpefHero 3HaueHus, KoTo-
poe morno 6bl 6bITb NonyYeHo Npu 6eckoHe4HO GOMbLLIOM YMCre NOBTOPHLIX U3MEPEHWUIA OLHOW W TOW Xe M3MepseMon
BeNUYUHbI, MPOBOANMBIX B YCOBUSAX NOBTOPAEMOCTH.

MpumedaHune 1 — CnyvaitHas NOrpeLlHOCTb paBHa MOrPELLUHOCT U3MEPEHUS 3a BBIMETOM CUCTEMATUYECKON
MorpeLLHoCTy.

MpuMeyaHue2—Tak Kak BO3IMOXHOE YUCIO U3MEPEHWIl BCcerja orpaHuyeHo, TO Mofy4uTb MOXHO NULLL OLEH-
Ky crny4YaiHoi norpelHoctu [VIM: 1993, cnoBapHas ctaTea 3.13].

KoMMeHTapuii Pykogsodcmea: CM. KoMMeHTapuil Pykoeodemea k B.2.2.

B.2.22 cuctematnuyeckasa norpewHocTb (systematic error); PazHocTb Mexay cpefHUM 3Ha4YeHWeM, nonyvaeMbiM
npu 6eCKOHEYHOM YnCe USMEPEHUIA OAHOW U TOM Xe N3MepAEMOl BENUYMHBI B YCIOBUAX CXO4UMOCTH, U UCTUHHBIM 3Ha-
YeHWeM U3MepAEMOi BENUYUHBI.

M pumevyaHWne 1 — CuctemaTtnyeckas NOrpeLlwHoCTk paBHa NorpelHocT 3aMepeHna 3a BblYeTOM cnyqaﬁHoﬁ
NOorpeLHoCTU.

MpumMedaHune 2 — Kak U UICTUHHOE 3HAYEHWNE, CUCTEMATMYECKAs MOrpeLlHOCTb U €€ NPUYNHBI HE MOrYT ObiTb
NOJTHOCTBIO U3BECTHbI.

MpumeyaHUe 3 — B OTHOLIEHUN CUCTEMATMYECKON MOrPELUHOCTHU, CBA3AHHOW C N3MEPUTENBHLIM UHCTPYMEH-
TOM CM. TepMUH «cMelleHune» (VIM: 1993, cnosapHas ctates 5.25) [VIM: 1993, cnosapHas ctatbsa 3.14].

KommeHTapuii Pykogodcmea: MNorpellHoCTb pesynsrata uamepeHus (M. B.2.19) mMoxeT yacTo paccMmaTpuBaTbes
Kak pesyneraTt paga cydYaHbelX U cucTeMaTn4ecknx apdeKkToB, KOTOpble BHOCAT CBOU BKITa/bl B MOMPELLHOCTb pesynsraTta
nsMepeHus. Cm. Takke KOMMeHTapuin Pykosodcmea k B.2.19 n B.2.3.

B.2.23 nonpaBkKa (correction). 3Ha4yeHWe BEMUYUHLI, KOTOpoe anrebpandeckn CyMMUpPYETCsl C HeUCnpaBneHHbIM
pe3ynsraTtoM UsMepeHus 4ns KOMNeHcalu cMcTeMaTnyeckoi NorpeLLHoCTH.

MpumedaHue 1 —TNonpaBka paBHa OLiEHKE CUCTEMATUYECKOR NOrPELLUHOCTM, B3ATON C 06paTHLIM 3HAKOM.

MpumeyaHue 2 — TaK KaKk cucTeMaT4eckasn NorpeLllHoCTb He MOXET ObITb U3BECTHA TOYHO, TO KOMMeHcauus
He MoxeT 6bITk nonHoi [VIM: 1993, cnosapHas ctates 3.15].

B.2.24 nonpaBouHbIil koachchpuLmeHT (correction factor): Yncnosoit kOaODULIMEHT, Ha KOTOPbIA YMHOXaIOT HEUC-
npaBfeHHbIA pe3ynsraT N3MepeHns ANA KOMMNeHcaLun CUCTeMaTUYeCKOn NOrpeLIHoCT L.

Il punMmevyaHne — Tak Kak cucteMatm4eckas NOrpeLlHOCTb HE MOXET ObITb U3BECTHA TOYHO, TO KOMNEeHcaLua He
MOXeT BbITe NonHoi [VIM:1993, cnosapHas ctaTes 3.16].
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Mpunoxexue C
(cnpaBouHoe)

OCHOBHbIE TePMUHbI U NOHATUA MaTeMaTU4eCKON CTaTUCTUKH

C.1 cnonb3oBaHHbIW UCTOYHUK

OnpeaeneHns 0OCHOBHBLIX CTATUCTUYECKUX TEPMUHOB, NPUBEAEHHBIX B HACTOALLEM NPUMOXEHWN, 3aUMCTBOBaHbI U3
ISO 3534-1:1993 [7]'. aHHblit MeXayHaAPOAHLIA CTaHAAPT SBNSETCH OCHOBHBIM UCTOYHUKOM, K KOTOPOMY peKOMEHAyeTcst
obpalyaTbCca OTHOCUTENBHO OnpefeneHnii TEPMUHOB, He BKITIOYEHHBIX B HacTosWee NpunoxeHune. Hekotopble U3 Tep-
MWHOB, ONpeAeneHns KOTopbiX AaHbl B pasaene C.2, n cooTBETCTBYlOLME UM NOHATUA Gonee nogpobHO paccMOTpeHb!
B pasgene C.3, B KOTOPOM COAEPXUTCA Takke paj AONONHUTENbHBIX TEPMUHOB C COOTBETCTBYIOLMMU OMPeAeneHnsamu.
Copepxalynecn B pasgene C.3 pasbscHeHMs faHbl ANA obnerdeHns ucnonb3oBaHWSA HacToswero Pykosodcmea W He
OCHOBaHbl HeNocpeacTBeHHO Ha ISO 3534-1:1993.

C.2 Onpepenenun

Kak n B pasgene 2 HacToswero Pykosodcmea, UCNONb3oBaHME B TEPMUHaX CKODOK O3HayaeT, UTo BblAENeHHbIe
ckoBkaMu cnosa MoryT 6biTb OMyLLEHbI, €CIIU NPUMEHEHUE KPaTKOro TEPMUHA He BbI3OBET MyTaHULbI.

TepmuHbl C.2.1—C.2.14 onpeaeneHbl AN reHepanbHOi COBOKYNHOCTU, a TepMuHbl C.2.15—C.2.31 — anA Bbl-
6opku HabnogeHwuit.

C.2.1 BepoATHoOCTb (probability). OeWicTButensHoe 4uncno B uHTepsane ot 0 o 1, oTHocAWeeca K criydaHoMy
cobbITUtO.

MpuMedaHune—YUcno MOXET OTpaxaTb OTHOCUTENLHYIO YacTOTY B cepun HabniogeHnin unu cTeneHb yBepex-
HOCTU B TOM, YTO HeKoTopoe cobbiTe nNponusoiaeT. Mpu BLICOKOW CTEMNEHN YBEPEHHOCTU BEPOATHOCTL Bnnaka K eauHuLe
[ISO 3534-1:1993, cnoBapHas cratba 1.1].

C.2.2 cnyuaiiHaa nepeMeHHas (random variable, variate): BennunHa, koTopas MOXeT npuHUMaTh noboe 3Have-
HWe 13 3ajaHHOro MHOXeCTBa 3Ha4YeHWI U C KOTOPOW cBs3aHo pacripedenerHue eepoamHocmel (C.2.3).

MpuMmedaHue1— CriyyanHyo NeEpeMeHHY0, KOTOPas MOXET NPUHUMATL TONbLKO OTAENbHbIE 3HAYEHUS, Hasbl-
BaloT ANCKpeTHol. CrnyyaiiHyto nepeMeHHyto, KoTopas MOXeT NPUHUMaTb Ntobble 3HAaYEHUS U3 KOHEYHOO UK BeckoHeu-
HOro MHTEpBara, Ha3biBakOT HeﬂpepblBHOVl.

MpumeyaHue2— BepoATHOCTb cobbITUA A 06o3HauatoT P(A) unu P(A).

KommeHTapuii Pykogodcmea: B HacTosiLeM Pykosodcmee npumeHsieTcsi o6osHaueHue P{A) BMecTo P(A), ncnons-
3yemoro B ISO 3534-1:1993 [ISO 3534-1:1993, crioBapHas ctatba 1.2].

C.2.3 pacnpepeneHue (BepoATHOCTeIH) (cryuaiHol nepemMeHHol) [probability distribution (of a random variable)]:
DyHKUMA, onpejensiolas BEpOSTHOCTb TOro, YTO CryYaiiHas nepeMeHHas NpuMeT kakoe-nubo 3afiaHHoe 3HadYeHue uim
OyneT npuHagnexatb 3afaHHOMY MHOXECTBY 3Ha4eHUM.

MpuMeyaHue — BeposTHOCTb Toro, YTo cryvaiiHasi nepeMeHHas HaxoauTcsa B obnactn ee U3MeHeHus!, paBHa
eaunHuue [ISO 3534-1:1993, cnosapHas ctatka 1.3].

C.2.4 cyHKkuma pacnpegenenus (distribution function): ®yHkUMS, 3apatowan ans noboro sHa4YeHUs X BEpPosT-
HOCTb TOro, 4YTO CJ’IyHaVIHaH nepeMeHHas X MéHbllle nnu paBHa X:

Fx)= PIX<X],

[ISO 3534-1:1993, cnoBapHasd cTaTbs 1.4].

C.2.5 nnoTHocTb pacnpegeneHus (BeposiTHocTel) [probability density function (for a continuous random
variable)]: MepBasi npousBogHas, ecn OHa CyLUecTBYeT, (PYHKUUM pacnpeferneHns HenpepbiBHOA criydyainHom
nepeMeHHOW:

()=

1 NMpumeyanune k nsgaHmio 2008 r: ISO 3534-1:1993 oTMeHeH M 3aMeHeH Ha I1SO 3534-1:2006. Mpu 3ToM Bbinun
U3MeHeHb! POpPMYNUPOBKM psifa TEPMUHOB 1 onpedeneHuit. 3a 6onee noapo6Hoi MHopMaLmei cneayeT obpawaTbes K
nocrneaHei peaakuun MexayHapogHOro cTaHaapTa.
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MpuMeyaHune—fix)dx Ha3LIBAETCA ANEMEHTOM BEPOATHOCTH,
f(x)dx =P, [x <X < x+dx],

[ISO 3534-1:1993, cnoBapHasn ctatba 1.5].
C.2.6 auckpetHoe pacnpegeneHue (BeposiTHocTel) [probability mass function]: ®yHkuuA, Aarowwas Ana kaxgoro
3Ha4YeHNA X; AUCKPETHOMN cny4aitHol NnepemMeHHON X BEpPOATHOCTL p; TOTO, YTO CrlyYaiHas nepeMeHHas paBHa X;

b; :Pr[szi]'

[ISO 3534-1:1993, cnoBapHas ctatba 1.6].

C.2.7 napameTp (pacnpeaenenun) (parameter). Benuuuxa, ucnonb3yemasi B onnucaHuu pacnpegeneHus BeposT-
HocCTel HeKoTopoW cny4vaitHoin nepemerHon [ISO 3534-1:1993, cnoBapHas cratea 1.12].

C.2.8 koppensiuus (correlation): Bzanmogeicteme AByx UM HECKOMNbKUX CrydalHbIX NepeMeHHbIX B pacnpegene-
HUK OBYX UMW HECKOMbKUX CryYaiHbIX NepeMeHHbIX.

MpuMeyaHue — BOMbLMHCTBO CTAaTUCTUHECKUX MEP KOPPENALMA N3MEPSIIOT TOMBKO CTENEHb NUHENHOW 3aBu-
cumocTm [ISO 3534-1:1993, cnosapHas ctatea 1.13].

C.2.9 maTemarnyeckoe oxugaHue (crnyyvanHom nepemeHHoMm) [expectation (of a random variable or of a probability
distribution), expected value, mean]:

1) AN BUCKPETHOI cnyYaiiHoi nepeMeHHol X, NpUHAMAalOLEN 3HaYEHUs X; C BEPOSTHOCTLIO p;, MaTeMaThieckoe
OXUAaHue, eCrnii OHO CYLLECTBYET, ONPEAENSIoT POpMYoi

p=E(X)=2px;,

r4e CyMMUPYHOT BCE 3HAYEHUA X;, KOTOPble MOXET NPpUHUMaTE criyvaiiHan nepeMmeHHas X;
2) ans HenpepbIBHON cry4aHOW rnepemMeHHon X, UMetoleil NnoTHOCTL pacnpeaeneHusa f(X), matemaTudeckoe
oXuAaHWe, ecnu oHo CyLLeCTBYET, onpeaensitoT opmMyron

By = E(X) = [xf(x)dx,

rae wHTerpan 6epyT no Bcemy MHTepBany (MHTepBanam) uamerHenus X [1ISO 3534-1:1993, cnoBapHas cTatbs 1.18].
C.2.10 ueHTpupoBaHHasa criyvyaiHaa nepeMeHHas (centred random variable): CriyyaiiHas nepemeHHasi, MaTeMa-
TUYEeCcKoe OXUAaHUe KOTOPOW paBHO HYI.

MpumMeyaHune — Ecnu cnyyaitHasa nepeMeHHas X UMeeT MateMaTU4eckoe oXuaaHue |1, To COOTBETCTBYIOLAs
LieHTpupoBaHHasa criyvaitHasa nepeMeHHas pasHa X — u [ISO 3534-1:1993, cnosapHas ctartba 1.21].

C.2.11 pucnepcus (cnyuvaniHoil nepemeHHoMl) [variance (of a random variable or of a probability distribution)]:
MaTemaTunueckoe oxugaHve KBagpata LeHTPUPOBaHHOW Criy4aitHoin nepeMeHHoN
o2 =V(X)=E[X-E(X)

[ISO 3534-1:1993, cnoBapHas ctatba 1.22].
C.2.12 cTaH@apTHOe OTKNOHeHue (cnyu4anHoil nepemMeHHoi) [standard deviation (of a random variable or of a
probability distribution)]: MonoxuTenbHLIA KBaApPaTHBIA KOPEHb U3 3HaYeHUs1 AUCNEpPCUn

6 =,V(X)

[ISO 3534-1:1993, cnioBapHas ctatba 1.23].
C.2.13 ueHTpanbHbIi MOMeHT ! nopsaka g (central moment of order g): MaTemaTnueckoe oxuaaHue LeHTpUpO-
BaHHOI# criy4aiHol NnepeMeHHON B CTeNEHU q 4M1S O4HOMEPHOro pacnpegeneHnus

E[x-w]
MpumMmeyaHune — LieHTpanbHLIl MOMEHT BTOpOro nopsaaka — ducnepcus (C.2.11) (ISO 3534-1:1993, cnosap-

Has cTaTbsa 1.22) cnydaiiHoi nepemeHHoi [ISO 3534-1:1993, cnosapHas ctatba 1.28].

C.2.14 HopmanbHoe pacnpeaeneHue; pacnpeaeneHue (NMlannaca-)laycca (normal distribution, Laplace-Gauss
distribution): Pacnpeaenernne BepoaTHOCTEH HENPEpLIBHON CNy4aiHoi nepeMeHHON Takoe, YTo MIOTHOCTb pacnpegerne-
HUSt BEPOSTHOCTEH NpU — 00 < X < + 00 NPUHUMAET AENCTBUTENBHOE 3HAYEHUe

f(x)= 0'«/12_11: exp[—% (%Jz 1

1 Ecrm npu onpeaeneHn MOMEHTOB 3Ha4YeHUA cnydaiiHblX BenuuuHd X, X —a, Y, Y— b u T. 4. 3amMeHstoT ux abco-
NOTHBIMU 3HaveHusaMu |X), |X—a|, | Y], |Y — b| n T. 4., TO MOMEHTBLI Ha3bIBaKOT «abCONOTHLIMU MOMEHTaMI Y.
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MpuMeyaHune— u— MaremMaTU4ecKkoe oXuaaHue, 6 — cTaHAapTHOe OTKIOHEHWe HOPManbHOro pacnpegene-
HuA [ISO 3534-1:1993, cnoBapHas ctaTtea 1.37].

C.2.15 npusHak (characteristic): CBoiicTBO, KOTOpOe NoMoraeT MAeHTUOULMPOBATL UMK pasnuyaTb 06beKThl AaH-
HOW reHeparnbHOW COBOKYMHOCTY.

MpumedaHune — TIpu3Hak MOXeT ObiTb KONMUYECTBEHHLIM WKW KaYeCTBEHHLIM (arbTepHaTUBHBIM)
[ISO 3534-1:1993, cnoBapHas cTaTbs 2.2].

C.2.16 (reHepanbHas) coBOKYNHOCTb (population): MHOXecTBO BCex paccMaTpuBaeMblX 06 LEKTOB.

MpuMedaHune—/nacnydvaitHoit nepemeHHoln pacripedenerHue seposmHocmel (C.2.3) (ISO 3534-1:1993, cno-
BapHas cTaTbA 1.3) paccmaTpuBaloT Kak onpeferneHne coBOKYNHOCTU 3TON cryyaiHoi nepeMeHHom [ISO 3534-1:1993,
crnoBapHas cTaTbs 2.3].

C.2.17 vacrota (frequency). Yncno HacTynneHnin cobeITMSA 4aHHOroO TUNa Uiu YUCno HabroAeHuid, monaBLIKMX B
daHHbli knace [ISO 3534-1:1993, cnoBapHas ctaTes 2.11].

C.2.18 pacnpepeneHue yactor (frequency distribution): SMnupuyeckoe oTHOLLIEHNE MEXAY 3HAYEHUSAMU NpU3HaKa
¥ €ro 4acToTaMu U ero OTHOCUTENbHBIMW YacToTaMu.

MpumMedaHne — O3TO pacnpefeneHne MOXHO MNpPeAcTaBuUTL rpadudeckn B BUAE  aucmozpammbi
(1ISO 3534-1:1993, crnoBapHas craTesl 2.17), cmonbukosol duazpammbl (ISO 3534-1:1993, cnosapHas cTaTbs 2.18),
nonueoHa KymynamueHbix yacmom (ISO 3534-1:1993, cnosapHas ctatbs 2.19) unu Kkak mabauyy conpsxeHHocmu 08yx
npusHakoe (ISO 3534-1:1993, cnosapHas ctaTbs 2.22) [ISO 3534-1:1993, cnoBapHas cTaTtbs 2.15].

C.2.19 cpeaHee apucpmeruyeckoe (arithmetic mean, average): Cymma 3Ha4deHWi, feneHHas Ha UX YUcno.

MpuMmedaHue 1 — TepMuH «cpegHee» OBBIMHO UCMONbL3YIOT, KOrAa MMELOT B BUAY NapaMeTp COBOKYMHOCTH,
a TePMUH «CpefiHee apuUdMeTU4ecKoe» — KOrAa WUMeIoT B BULY pe3ynsTaT BblYUCNEHUA MO [aHHbLIM, MONyYeHHbIM U3
BbIGOpKY.

MpumedaHune 2 — CpefHee apudMeTU4eckoe NpPoCTon cryvaiHoin BbIGOPKK, B3ATON M3 COBOKYNHOCTU, —
STO HecMelLeHHasa oLeHKa apudMETUYECKOro CpefHero reHeparnbHol coBokynHocTW. OpHako apyrue dopmynbl Ans
OLEHKM, Takue Kak reoMeTpu4ecKkoe WM rapMoOHWYecKoe cpefHee, MeAuaHa WnNU Mofa, UHorAa TOXe WCMOMb3YIoT
[ISO 3534-1:1993, cnoBapHas cTaTbs 2.26].

C.2.20 (BbiGopouHan) aucnepcua (variance): OgHa M3 Mep paccesiHus, npeacTasnsowas coboit cymmy
KBafpaToB OTKMNOHEHW HabnogeHnin oT ux cpefHero apudmMeTUYeckoro, AeneHHy Ha Yucno HabnogeHUin MUHYC
efjuHuua.

Mpumep — [ns cepuu us n HabmodeHul Xy, Xy, ..., X,, CO CPEOHUM apugpMemuyeckum
- 1
X=—) X:
n 2
1
ebi6opoyHas ducnepcus
2 1 —\2
sc=——> (x;—X) .
n—1z,.:( ! )
MpuMmeyaHune 1 — BblbopodHas aucnepcus npeacTaBnsaeT coboil HEeCMELUEHHYI OLeHKY Aucnepcuu

COBOKYMHOCTW.

MpumMeyaHue2—BribopodHan gucnepcusa npegcraenaer coboi n/(n — 1)-kpaTHbIN LEHTPanbHbI MOMEHT BTO-
poro nopsiaka (CM. NpumeYaHune K cnoBapHoi ctatbe 2.39 ISO 3534-1:1993) [ISO 3534-1:1993, cnosapHas cTatba 2.33].

KomMeHTapuii Pykoeodcmea: OnpeaeneHHyto TakuM obpa3oM aucnepcuto TouHee HasBaTb BbIGOPOYHON OLEHKOIA
AUCNepcuUmn reHeparbHOW COBOKYNHOCTW. A aucnepcuio BeiGOpKkU 0BbIMHO onpeaensiioT Kak BbIGOPOYHbIA LEHTPanbHbIA
MOMEHT BTOporo nopsigka (cm. C.2.13 u C.2.22).

C.2.21 (BbIGopoYHOE) cTaHAapTHOe oTKNoHeHue (standard deviation): MNonoxuTensHbIR KBagpaTHLIA KOpeHb 13
BbIGOpPOYHOI Aucnepcum.

MpumeyaHue — BolbopoyHoe cTaHaapTHOE OTKITIOHEHME NPEACTaBnseT cob0i CMeLLEHHYI0 OLEHKY CTaHaapT-
HOro OTKNOHeHMs coBoKynHocTH [ISO 3534-1:1993, cnosapHas cTatba 2.34).

C.2.22 (BblGOpOUHbIif) LleHTpanbHblii MOMEHT nopsagka q (central moment of order q): CpeaHee apudmeTude-
CKOe pasHOCTeil Mexay HabnioaaemMbiMU 3HaYEHUSIMKU X; U UX CPeAHUM apudMETUYECKUM X B CTENEHU g B pacnpegerne-
y j p
HWWU €AUHCTBEHHOTO NpU3HaKa
1 —\q
—2(x;=%)".
n=

rae n — 4ucno HabnoaeHnia.
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MpnMeuyaHUue — BolGOPOUHLIA LEHTPanbHbLIN MOMEHT NepBoro nopsaka paseH Hynio [ISO 3534-1:1993, cno-
BapHas ctatba 2.37].

C.2.23 cTaTucTuKa (statistic): DyHKUUA OT BEIGOPOUHBLIX 3HAYEHUA.

MpumeyaHue — Cratuctuka, 6yayan dyHKUMelh 3HaYeHnit Cny4aitHoil NnepeMeHHON, caMa ABNAETCA CnyYait-
HOVi MepeMeHHOM, 3Ha4eHUA KOTOPOI MOFYT U3MEHATLCS OT BLIBOPKU K BbIGOPKe. 3Ha4YeHUe CTaTUCTUKK, Kak nofnyvyaemoe
no HabnogaeMbIM 3Ha4eHUSAM, MOXET BbITb MCNONB30BAHO NPU NPOBEPKE CTAaTUCTUYECKUX MMNOTE3 UMK B KAYECTBE OLEH-
KW napamMeTpa COBOKYMHOCTU, Hanpumep, CpeaHero apudpmMeTUYEcKoro N cTaHaapTHoOro oTknoHeHus [1ISO 3534-1:1993,
crnioBapHas cTaTtbs 2.45].

C.2.24 oueHuBaHue (napamerpa) (estimation): Onepauus onpefeneHnsa Ha 0CHOBE BLIGOPOUHBIX AaHHbIX YUCNO-
BbIX 3HaYeHW napaMeTpoB pacnpeaerneHns, NPUHATOrO B Ka4ecTBe CTaTUCTUYECKOW MOAENU reHepanbHOW COBOKYNHO-
CTW, U3 KOTOPOIA U3BneYeHa BbiGopKa.

MpuMmedaHue — Pesynsrar 3Toi onepauuu MoxeT ObiTb BbIpaXeH Kak OfHUM YUCIIOBLIM 3Ha4YeHWeM [To-
YeyHasi oueHka — cM. I1SO 3534-1:1993, cnoBapHas cTaTbst 2.51 (C.2.26)], Tak U AOBEPUTENLHEIM UHTEPBANOM [CM.
ISO 3534-1:1993, crnoapHskle cratbmn 2.57 (C.2.27) 1 2.58 (C.2.28)] [ISO 3534-1:1993, cnosapHas cratba 2.49].

C.2.25 oueHKa (estimator): CtaTucTuKa, ucronssyemas Ana oLeHUBaHWUA napameTpa coBOKynHocTH [ISO 3534-1:1993,
cnoBapHas ctaTtbs 2.50].

C.2.26 3HaueHue oUeHkM (estimate): 3HadeHWe NapameTpa, nonyyeHHoe B pesynbrare oleHuBaHus [ISO 3534-1:1993,
cnoBapHas cTaTtbs 2.51].

C.2.27 ABYCTOPOHHUI1 AoBepUTeNnbHbIN UHTepBan (two-sided confidence interval): MnTepsan, onpegeneHHbli
npu 3agaHHoi foBepUTEnLHON BeposaTHOCTU (1 — @) [rae (1 — o) — nonoxutensHasa NocTosiHHasi, MeHblasa e4nHULIbI]
ANSA NoAnexallero oLeHWBaHWIo NapamMeTpa COBOKYNHOCTH 6, Mexay ABYMS pyHKLUMAMN Habnofaembix 3HayeHnin Ty n T,
TaKuMMU, YTO BEPOsTHOCTb P [T, < 0 < T,] Bonblue unu pasHa (1 — o).

MpumedvaHne 1 — TpaHuuel T4 W T, AOBEpPUTENbHONO WHTepBana sBMSAKTCA cmamucmukamu [CMm.
ISO 3534-1:1993, cnosapHas ctatbs 2.45 (C.2.23)], u TakuM o6pasom, nx sHa4yeHus B obiem crnydae 6yayT nsmeHsTLCA
oT BLIGOPKM K BeIGOpKE.

MpuMmeyaHue—BanvHHOM pAgy BeIOOPOK OTHOCUTENBHAsA YacToTa Cryyaes, Korjla J0BepUTESbHbIA MHTepBan
HaKpbIBaeT UCTMHHOE 3Ha4eHWe napamMeTpa coBoKynHocTu 6, Gornblue unu paeHa (1 — a) [ISO 3534-1:1993, cnoeapHas
ctatba 2.57].

C.2.28 ogHOCTOpPOHHUI AoBepuTenbHbIi UHTepBan (one-sided confidence interval): UHTepBan, onpeaeneHHbIn
npu 3afaHHoii JoBepuTenbHol BeposATHocTH (1 — a) [rae (1 — o) — nonoXuTenbHan NOCTOSAHHAA, MeHbLUAsa eAuHULBI] ANS
NoANexXalLero oLieHUBaHNIo NapamMeTpa COBOKYNHOCTU 0, MeXay HauMeHbLUMM BO3MOXHbLIM 3HaYeHeM 0 1 dyHKUmnen Ha-
GritofaeMblx sHadeHnii T (Mnu Mexay T v HanGonbLLMM BO3MOXHEIM 3HaYeHueM ) Takoil, 4To BeposTHocTb P [T, 2 0] {unu
BeposATHoCTh P[T, < 0]} Gonblue unu paeHa (1 — a).

MpumedaHune 1—paHuua T [OBEPUTENBLHOMO MHTEpBana ABNAETCA cmamucmukod [em. ISO 3534-1:1993, cno-
BapHaga cTarbs 2.45 (C.2.23)], 1 Takum 06pa3om, ee 3HadeHUs B obLueM cnyyae ByayT U3MEHATLCS OT BLIGOPKM K BbIGOpKe.

MpumeyaHue2— CM. npumedaHune 2 k crnoBapHoii ctatbe 2.27 [ISO 3534-1:1993, cnosapHas ctatba 2.58).

C.2.29 poBeputenbHasa BepoATHOcTb (confidence coefficient, confidence level). 3Hauenune (1 — o) BEPOATHOCTY,
CBSA3AaHHOW C AOBEpPUTENBHLIM MHTEPBAIIOM WUINK TONEPaHTHLIM UHTepBanoM [cM. ISO 3534-1:1993, cnosapHble cTaTbh 2.57
(C.2.27),2.58 (C.2.28) n 2.61 (C.2.30)].

MpumMeyaHune— 3HadeHne (1 — a) YacTo BelpaxaltoT B npoueHTax [ISO 3534-1:1993, cnoBapHan cTaTtba 2.59].

C.2.30 TonepaHTHbIN MHTepBan (statistical coverage interval): MUuTepBan, AN KOTOPOro MOXHO yTBEPXAaTL C onpe-
LleNleHHOW [,0BEPUTENBHON BEPOATHOCTBLIO, YTO OH COAEPXUT [ OII0 FeHepanbHOW COBOKYNHOCTU, HE MEHbLLYIO 3afaHHO.

MpumeyaHue— Ecnu no BLIGOPOUHLIM faHHbIM onpeaeneHsl 06e rpaHuUbl MHTepBana, To UHTepBan ABYCTO-
POHHUIA. Ecnu ofHa 13 rpaHunL, nexuT B 6ECKOHEYHOCTU UK COBMagaeT ¢ HaMMEHbLWWUM (HanbonbLWNM) BO3SMOXHLIM 3Ha-
YeHWeM criyyaiiHol NepeMeHHOoR, To HTepBan ofHOCTOPOHHMWIA [ISO 3534-1:1993, cnoBapHan cTaTha 2.61].

C.2.31 uucno crteneHei ceo6oabl [(number of) degrees of freedom]. Yucno cnaraemelx B cyMMe 3a BbIYETOM
yucna HanaraeMblx Ha HUX orpaHuyeHuii [ISO 3534-1:1993, cnosapHas cTtaTba 2.85).
C.3 MNosAACHeHUA K TepMUHAM U MOHATUAM

C.3.1 MaTemaTUuyecKkoe oxXuaaHue
MaTtemaTuyeckoe oxuaaHue pyHKUMKU g(Z) OT cnyvaiHoO NepeMeHHoR z, UMeloLWwein NNOTHOCTL pacnpeaeneHuns
BEpOSATHOCTEN p(Z) nonydaroT no dpopmyne

E[9(2)]=[9(2)p(z)9z

rfe cornacHo onpeaeneHuto p(z) J“p(z) dz=1.
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MaTemaTuyeckoe oxuaaHne cnydaitHoin nepeMeHHol z, 0603Ha4YaeMoe |1, KOTOPOe Ha3bIBaloT TakKe OXWAaeMbIM
3HaUYeHNEM UMW CPEHUM 3HAYEHUEM Z, MOofly4atoT No dhopmyne

n, =Elz]= jzp (2)dz.

Ero oueHkoii siBnAeTca Z — cpefHee apudMeTMUecKoe 3Ha4eHne U3 n He3aBUCMbIX HabnioaeHWi z; cnyJaitHoi
nepeMeHHo z, NNOTHOCTb pacnpefeneHns BeposTHOCTEH KoTopon p(Z):

1I7

Z=-3%7
ne
C.3.2 Qucnepcusn i=1

Oucnepcus cnyyaHol nepeMeHHon NpeacTaBnsieT coboi MaTeMaTMyecKkoe OXXnaaHue KBagpaTUIHOroO OTKIOHEHUS
OT ee MareMarTuyecKkoro oxwgaHus. Takum obpasom, gucnepcus criydyaifHoil nepeMeHHOW z, UMeloLLeit NNoTHOCTb pac-
npefeneHns BepoATHOCTeW p(z), nomny4atot no popmMyrne

62(2) = [(z-n,)’ p(2)dz

r4e |, — MaTematuyeckoe oxugaque z.
OLeHKy Aucnepcum 62(Z) MOXHO MOMY4NTL NO hopmyne

rae

a z;— aneMeHT BLIOOPKN U3 NN He3aBUCUMBIX HabnilofeHwil .
MpumeuvaHue 1 — Muoxutens (n — 1)1 B BeIpaxennn ans sz(z,-) obycrnoBreH koppensuuei Mexay Zin zZm
\2
oTpaxaeT TOT pakKT, YTo CPeAm crnaraemMblX (zj —z) €CTb TONbKO (N — 1) HE3aBUCMMBIX YIIEHOB.

MpuMeYaHue2— Ecnu MaremMaTyeckoe oxnaaHue 1, cnyyaitHoii nepeMeHHOI Z M3BECTHO, TO OLIeHKY Auc-
nepcumn nony4arT no opmyne

(z)-

i(zj ‘“z)z'

J=1

3| =

Haanexalleil Mepoil HeonpeaeneHHOCTH pesyrsTata U3MEPEHWSA SBMSIETCS He Aucnepcus Habniogaemon Benu-
YWHbI, @ Aucnepcus cpegHero apudmetnyeckoro no Belbopke HabnogeHuin. HeobxogMMo YeTKo pasnuyaTte AUCNepcuto
Cny4aiiHoii NnepemMeHHOo Z 1 Aucnepcuio ee cpefHero apudMeTUHEcKoro 3HadeHust Z. Jucnepcusi cpegHero apupmeTu-

4ECKOro Mo PAAY 13 N He3aBUCUMBIX HaBMIIoAeHNiM Z; onpepensieTcs kak o2 (Z) = 62 (z; )/n a ee OLieHKa MOXeT BbITb nosy-
YeHa Ha OCHOBE BLIGOPOYHBIX AUCTEpCHii Mo opmMyne

_, Ss%(z 1 2 \2
s2(2) =¥=m2(4 -z)"
i=1
C.3.3 CtaHaapTHOE OTKIOHeHUe
CranfapTHOe OTKIOHEHWe MpeAcTaBnsAeT coboi NONOXKWTENLHLIA KBaapaTHLIA KOpEHb U3 aucnepcuun. B To Bpems
KaKk OLeHKY CTaHAapTHOW HeonpeAeneHHoCTU No TURY A NonyYatoT, u3Brekas kBagpaTHblii KOpeHb 13 BbIGOpoYHOi guc-
nepcuu, Npu nony4eHnn oLEHOK HeonpeaeneHHOCTM No Tuny B 3auacTyto yaobHee cHavana HecTaTUCTUYECKUMU METO 8-
MW NOMNYYnTb OLIEHKY CTaHAapTHOrO OTKIOHEHUS], @ MOTOM OLEHKY AUCTIepCUM, BO3BOAS OLEHKY CTaHAapTHOMO OTKMOHEHNS
B KBagpart.
C.3.4 KoBapuauus
KoBapuaLus AByX cryvaiiHbix nepeMeHHbIX ABMAETCS Mepoi X B3aUMHOI 3aBucuMocTy. KoBapuaLmto crydaiiHbix
repeMeHHbIX ¥ U Z Mony4atoT no dopmyne

cov(y,z)=cov(z,y) = E{[V—E(Y)}[Z‘ E(Z)]}

cov(y,z) =cov(zy) = J'J'(y—uy)(z—pz)p(y,z)dydz = ”yzp(y,z)dydz—uyuz,
rae p(y,z) — coBMecTHast OYHKLWUS MNOTHOCTM pacrnpefeneHuns BepoaTHOCTER ABYX CryHqaiiHbIX nepeMeHHbIX ¥ U Z.
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OueHka s(y,z) koBapuaunm cov(y,z) [o6osHaqaemoit Takxke V(y,z)] MoXeT BbiTb Nony4YeHa 13 n HesaBUCUMBLIX Nap y;,
Z; ofHOBpeMeHHbIX HabrogeHuii y u z no dopmyne

s(vnzi)=- i( 7)(z-2).

j=1
roe
_ 1
y=-2Yi
=
n
- 1&
Z =;ZZ"'

MpumedaHune — OueHKy KoBapuaLuu ABYX CPELHUX apudmeTUdeckux y u z mnorydalwT no dopmyre

s(y,z)= s(y,-,z,-)/n.

C.3.5 KoBapuauuoHHasa matpuua

B cnyyae MHoromepHoro pacrnpegeneHus BepoATHOCTelW MaTpuya V, aneMeHTamMn KOTOpOoi ABNAIOTCA AUCNEPCUM 1
KoBapuaLmMm CryqaitHbIX NepeMeHHLIX, Ha3LIBAeTCs KoBapUaLMOHHON MaTpULiei. JnaroHanbHble aneMeHTH, V(Z,2) = 62(2)
unu s(z,z;) = sz(z,-), SBNATCSA AUCNEPCUSAIMU, @ HeanaroHanbHble, V(y,z) unu s(y;z;), — kosapuauusiMu.

C.3.6 KoadbchbuumeHT koppenauum

KoadhuLueHT Koppensaummn ABnsaeTca Mepon 0THOCUTENbHOW B3aUMHON 3aBUCUMOCTM ABYX ClydyailHbIX NepemMeH-
HbIX, PaBHOW OTHOLLIEHUIO UX KOBapuaLuii K MOMOXWUTENbHOMY KBagpaTHOMY KOPHIO U3 Npou3BefieHns nx gucnepcuii. Ta-

KM obpasom

_ V7 L 7))
p(v.2) "p(z’y)_\/v(y,y)v(Z'Z) ~aly)s(z)

a ero oLeHKa MOXeT BbITb NomnydeHa no gopmyrne

2 (y,,Z,) _ s(v,2)
r(viz)=r(z.y;)= \/s (z.z,) s(v)s(z)

KoahuuueHT Koppensauuu sensetca 6espasmepHoOn BENUYMHONW, Y40BNETBOPAIOLLEN HepaBeHcTBaM — 1< p <+ 1
(M —=1<ry,z) <+ 1)

MpumevyaHune 1 —Tlockonbky p v r AenAoTcA 6e3pa3MepHsIMK YUCnamMin B AnanasoHe oT MMHyc 1 go nntoc 1
BKITIOMUTENBHO, @ KOBapuaLuu, Kak Nnpasuiio, NpeAcTaBnsaoT coboil pasmepHble BeNnYKHbI ¢ TPYAHBIMW AN UHTeprpeTa-
LMK YMCNOBBIMU 3HA4YEHUAMM, TO KOahpULMeHTLI Koppensauum obel4HO Boree ynoTpebuTenbHbl, YeM KoBapuaLmu.

MpuMedaHue 2 — [AnA MHOrOMEPHOro pacnpefeneHns BepoATHOCTEN BMECTO KOBapUaLUOHHON MaTpuubl
0BbI4HO MPUMEHSIKT MaTpuLy KoadhULMeHToB Koppenauumn. Tak kak p(y, y) = 1 u fy; y;) = 1, TO BnaroHankHbLIe aneMeHTbl
3TOI MaTpuLbl paBHbl eguHULE.

MpuMeyaHue3—EcnuBXogHbIE OLEHKN X; U Xj KoppennpoBaHHsl (cm. 5.2.2) 1 ecnnt UsMeHeHU e X; Ha BENUYUHY
J; BbI3blBaET N3MeHeHune Xj Ha Bernu4uHy Sj, TO NPUBITMKEHHYIO OLeHKY KoadduLmeHTa Koppensauum Mexay x; v Xj MOXHO
nony4uTs No opmyne

() = ()8, [ ()8, ]

OTO COOTHOLLEHNE MOXET CNYXWTb OCHOBOW A1 KCNEePUMEHTAaNbLHOIO OLEHUBaHUA KosdduLUmMeHTa Koppensayuu.
OHO MOXeT ObITb TakKe UCMOMb30BaHO ANs NPUGIM3UTENBHOTO pacHeTa M3MEeHEHUS O HOW U3 BXOAHBIX OLieHOK, 0bycnoB-
TNIEHHOro U3MEHEHUeM A pyroi, ecnm ux ko3 ULMEHT KOPPENALMM N3BECTEH.

C.3.7 HesaBucumocTtb

[Be cnyyaiiHble NnepeMeHHbIe SBMATCS CTaTUCTUHYECKM HE3aBUCUMBIMU, €CIU UX COBMECTHOE pacnpegeneHune Be-
POSATHOCTeW ABNsSIETCA NPOU3BEAEHUEM OfHOMEPHbLIX pacnpefeneHnil BeposTHOCTel 3TUX NepeMeHHbIX.

MpuMeyaHue—Ecnu iBe cnyvaifiHble NepeMeHHbIe He3aBUCUMbI, TO UX KoBapuaLuus U koadduLMeHT koppe-
NAUUN paBHbI HYNIO, HO obpaTHoe yTBepXAeHWe B obLLeM criyyae He SIBNSETCS cnpaBefnuBbLIM.
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C.3.8 t-pacnpeneneHue (pacnpepeneHne CTblofeHTa)

t-pacnpepeneHue, nHade HasbiBaeMoe pacnpegeneHmeM CTblofeHTa, npefcTaBnseT coboll pacnpepeneHne Be-
POSATHOCTEN HeMNpepbIBHON Cry4yailHON NepeMeHHON t, ANA KOTOPON (PYHKLUMA NAIOTHOCTU pacnpegerneHns BEpoATHOCTER
UMeeT BU4

1+—
v

—0 <t <+,

p(tv) = — @( tZ)(V”)/Z

rae I'(v) — ramma-cpyHkuums, v > 0.
MaTemaTu4eckoe oxugaHue t-pacrnpefeneHua paBHO HymMo, a ero gucnepeus pasHa v/(v—2) gnav > 2.
Mpu v — o t-pacnpefeneHne cTpeMUTCs K HopManbHOMY pacrpeaenerdnto c p=0u 6 =1 (cm. C.2.14).

Ecnu cnyvailHas nepeMeHHas Z pacnpefernieHa no HOPManbHOMY 3aKOHY G MaTeMaThYecKiUM OXUAaHNEM [y,
Z ¥ s(z;) — cpefiHee apubMeTUHeCcKOe U BEIGOPOYHOE CTaH4apTHOE OTKIOHEHNE COOTBETCTBEHHO MO BLIGOPKE U3 N Hela-
BUCUMBIX HabrioaeHNit Z; BennuuHebl z, a s(Z)=s (z,-)/\/ﬁ — BbIGOPOMHOE CTaHAapTHOE OTKIMOHEHMe cpeaHero apudme-
TUYecKoro Z ¢ v =n— 1 cTeneHsMU cBOGOALI, TO criyYaiiHasi nepeMeHHast (E—pz)/s(f) 6yaeT UMeTb t-pacnpefeneHue.
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Mpunoxexnune D
(cnpaBouHoe)

MoHATUA «<MCTUHHOE 3HAYEeHUe»,
«MOrpeWwHOCTb» U «kHEONpeneneHHOCTbY

My6nukauynn, NocesiLleHHBIe BONpPOCY HEONpefeneHHOCTU M3MEPEHUs, TPaAULMOHHO MCNOMb3oBanu TEPMUH UC-
TUHHOe 3Ha4YeHue (B.2.3), KoTophlii, 04HaKo, B HacTosiLeM Pykogodcmee He NPUMEHSETCA NO NPUYMHAM, U3NOXEHHBLIM B
HacTosiLeM NpUnoXxeHUn. KpoMe Toro, NocKornbKy TEPMUHBLI «U3MepsieMasn BENUYNMHA», KNOrPELLHOCTbY U «HeonpeaeneH-
HOCTb» 3a4acTylo UHTEPNPETUPYIOTCA HENpaBUIbHO, B HACTOSAILLEM NPUNOXEHUN B AONONHEHWUE K CBEAEHUAM, NPUBEAEH-
HbIM B pasgene 3, paccMarpuBaloTcs Maeu, nexalyue B OCHOBE COOTBETCTBYIOLWNX NOHATUI. C NOMOLLLIO ABYX PUCYHKOB,
npuBefEeHHbLIX B HACTOSILLIEM NPUMOXEHUK, NMOKa3aHo, NoYeMy NPUHATOE B HACToAWEM Pykogodcmee NOHATUE Heonpeae-
TNIEHHOCTN OCHOBAHO Ha pesyrnbsrate U3MEpPEHUsI U OLIEHUBAHUN €r0 HEONPEAENEHHOCTH, @ He Ha OCHOBE HEMO3HaBaeMbIX
BEMUYUH. «UICTUHHOTO» 3HAYEHWUS U NMOrPELLHOCTH.

D.1 U3amepaeman BennumHa

D.1.1 NepBbIM LWIAroM Npyv NpoBEAEHUN U3MEPEHUS SBMNAETCH OnpeaesieHne UsMepseMoil BEIMYMHLI, T. €. TOW Be-
TINYMHBI, KOTOPYIO NPEACTOUT M3MepUTb. [pu STOM U3MepsieMas BENUYMHA He MOXET BbiTb ONpeaeneHa Yepes HeKoTopoe
3HaveHue, a TONbKO Yepe3 cBoe onucaHue. OgHako, B MPUHLUNE, [10/IHOe ONUCaHNE N3MEepPSeMOoi BENUYNHLI TpebyeT He-
OrpaHW4EHHOro KonmyecTsa UHdopmaLun. HenonHota onucaHna usmMepseMoil BENUYUHLI OCTABNSET NPOCTPaAHCTBO ANA
TOrO UNU UHOTO UCTONKOBAHUSA U, TaKMM 06pa3oM, BHOCUT B HEONPEAENEHHOCTb pe3ynbTata U3MepPEHUs COCTaBNSIOLLYHO,
KOTOpas MOXET BbiTb CYLLECTBEHHO M0 CpaBHEHUIO C TPEOYEMOW TOMHOCTBIO U3MEPEHUS.

D.1.2 OB6bIvHO onpeaeneHne U3MepsieMOiA BENUYUHEI BKITKOYAET HEKOTOpPbIE (PU3NHECKUE COCTOSHUA W YCNOBUS.

Mpumep — Crxopocme 36yKa e cyxom eo3dyxe, cocmosiweM (e MoIsipHbIx donsx) us N, (0,7808), O, (0,2095),
Ar (0,00935) u CO, (0,00035), npu memnepamype T = 273,15 K u daenenuu p = 101325 Ia.

D.2 Peanu3oBaHHasA BenuMunHa

D.2.1 B ugeansHOM criyyae BenuuMHa, Nognexallas UaMepeHuto, oMmkHa NONHOCTLIO Y0BNETBOPATE onpeaene-
HUIO M3MepsieMoii BennYnHbl. OfHaKo 3a4acTyro U3MepsieMasi BefMuMHa He MoXeT BbiTb TOUHO peasim3oBaHa Ha npakTuke,
1 N3MepeHUs BLIMOMHSIOT AN BENUYNHLI, COOTBETCTBYIOLLEH U3MEPSEMOl BENUYMHE TOMBKO B HEKOTOPOM MPUGHIMKEHUN.

D.3 «<McTUHHOE» 3HaUeHne U ucnpaBneHHoe 3HavYeHue

D.3.1 YTobbI OnpenenuTb, kakum Gbln Obl pesynsTaT M3MepeHus, ecnu Obl peannsoBaHHas BeNnYMHa TOYHO COOT-
BETCTBOBASIa OMPEAENEHNIO U3MEPSAEMON BEMUUMHDBI, B pe3yrnbTaT U3MepeHUs peanusoBaHHON BEMMYNHEI BHOCAT nonpas-
Ky Ha pa3HOCTb MEXZY Heil U namepsieMoit BenuUMHOW. [NonpaBku B pesynbtaT U3MEpeHUst pearin3oBaHHON BenUUMHbI
BHOCSAT TaKkXe Ha BCe APYrhe U3BECTHbIE 3HaYMMble cucTeMaTudeckne 3gpgekTbl. XOTs OKOHYaTeNbHbIA UCMPaBMeHHbIA
pesynkraT WHOrga paccMaTpuBatoT Kak HaumnyuLlyro OLEeHKY « MICTUHHOTO» 3Ha4YeHUs U3MepsieMoii BeNUYUHbI, B AeACTBU-
TENbHOCTY STOT pedysnkTaT NPOCTO SBMAETCS HaunyyLel oLeHKoi 3HauYeHUs STON BeSIMYUHBI.

D.3.2 B ka4yecTBe npumepa NPEANONoXUM, YTO M3MEPSIeMOt BENUUMHOW SBRSIETCA TOSLWMHA JaHHOro NnucTa Marte-
pvana npuv sagaHHoi Temnepatype. O6pasel [OBOAAT A0 TeMNepaTypbl, GNU3KO K 3a4aHHON, 1 U3MEPSIOT ero TONLUHY
B HEKOTOPOM MECTe C NOMOLLbIO MUKpOMETpa. TonwuHa MaTepruana B STOM MecTe, Npu STOW TeMnepaType 1 Npu Aasne-
HUW, BbI3LIBAEMOM HaxaTueM MUKPOMETpa, NPeAcTaBnseT coboii peanu3oBaHHyo BENTUHUHY.

D.3.3 OnpeaensitoT UMEBLUME MECTO B MOMEHT U3MEpPEHUs 3HaYeHUs TeMnepaTypbl MaTepuana 1 NpuUioXeHHoro
MWKPOMETPOM AaBreHus. Mocre SToro B HEUCNPaBNEHHbIA pesynbTaT U3MepeHNs peann3oBaHHON BeMnUMHbI BHOCST No-
npaBKy NyTem ydyeTa rpaflyvpOoBOYHOI XapaKTepUCTUKM MUKPOMETPa, OTKMOHEHUS) TeMmnepaTypbl obpasla oT 3ajaHHoii
Temneparypebl, a Takke HeGOoNbLIOro cxaTusi obpasla oT NPUIIOKEHHOTO AaBleHus.

D.3.4 VcnpaBneHHblit pesynsraT MOXeT ObiTb Ha3BaH Haunydlleii OLeHKOW «ICTUHHOMO» 3Ha4YeHUs («UCTUHHOTO»
B TOM CMBbICIIE, YTO OHO SIBMSAETCS 3HAYEHUEM BENUYMHBI, KOTOPYHO NMPUHUMALIOT 3@ NOMHOCTLIO YA, 0BETBOPSAIOLLYIO Onpe-
JOeneHno U3MepsaeMoit BENWUMHbI), HO ecrin Bkl MUKPOMETP BbIN NPUMOXeH B ApPYroM MecTe NKUCTa, TO peanin3oBaHHasi
BeNMYMHa Bbina Obl JpYroW, ¢ APYrMM « UICTUHHBIM» 3Ha4YeHUeM. DTO «MICTUHHOEY 3Ha4YeHWe Takke COOTBETCTBOBAO Obl
onpefeneHnto UsMepsAeMoit BEMMUYMHLI, Tak Kak B HEM HE YTOMHSIETCS, B KAKOM MecTe AorkHa ObITb onpegeneHa TonwyHa
nucta. CregoBaTenbHO, B 3TOM Criydae M3-3a HEMOSTHOTO ONpefeneHus U3MepsseMoi BENUYMHBLI «UCTUHHOE» 3Ha4YeHne
UMeEeT HeonpeaeneHHOCTb, KoTopas MOXeT OblTb OLeHEHA MO U3MepPeHUsIM, BBIMONTHEHHLIM B pasfnnyHbix MecTax. Ha
NoBOM YpOBHe AeTanusauumn onpegeneHnst UsMepsemMoin BeNuUMHbI NocneHss OyaeT UMETh Takyt «BPOXIEHHYO» He-
onpeaeneHHoCTb, KOTOPYto, B MPUHLUMME, MOXHO OLEHUTE TEM UMM UHBIM cnocobom. 3Ta HeonpegeneHHOCTb XapaKTe-
PU3YyeT NpesenbHY TOYHOCTb, C KOTOPOW MOXET ObiTh U3BECTHa U3MepsieMas BeNYMHa, N Kax[oe U3MepeHue, npu Ko-
TOPOM [OCTUraeTcs Takas HeoNpeAeneHHOCTb, MOXHO paccMaTpuBaTh Kak Haumydllee BO3ZMOXHOe U3MepeHne AaHHOM
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BENUYMHBIL. Onsi NonyveHns pesynsrata U3MEPEHUs ¢ MeHbLUEH HeomnpeeneHHOCTLI0 Heobxogumo byaeT onpeaennTb
U3MepsieMyto BeNMUMHY ¢ GoNbLUENR NMOMHOTOI.

MpuMmedyaHue 1 — B pacCMOTPEHHOM MpUMepe MpU OnpeAerieHn U3MepsieMol BEMUUUHB! OCTaBneHbl Ges
BHWMaHWS MHOrMe Apyrue napaMeTpbl, KOTopble, BO3MOXHO, MOrnU 6bl MOBMUATL Ha TOMNLWHY NUCTa: aTMocdepHoe AaB-
reHue, BNaXHOCTb, MOroXeHUe NUCTa B rpaBUTaLMOHHOM Mone, crnocoG KpenneHusi U T. 4.

MpuMmedaHue 2 — HecMoTps Ha obLLYK peKOMEHAaLMIo onpefensaTe U3MepsieMyto BENUUUHY C Takoi cTene-
HbHO MOSHOTLI, YTOGLI 0BYCMNOBMIEHHAs HEMOMHOTOI ONUCaHNS HeonpegerneHHOCTs Bbiia NpeHebpexuMo Mana no cpasHe-
HULO ¢ TpeByeMol TOYHOCTLIO UBMEPEHUS, CELYET NMOHUMaTh, UTO 3TO He BCEraa peanuayercs Ha npaktuke. Hanpumep,
onpeferieHme MOXeT OblTb HEMOMHBIM M3-3a HeyyeTa NapaMeTpoB, BrWsiHUE KOTOPHIX HEOMpaBAaHHO Mpeznonaraercs
NpeHeGPeXMMo MarnbIM, UMK 13-3a BKIIOYEHUS B ONpPeLeneHue yCrioBuii, KOTOpbIe HEBO3MOXHO TOYHO pearin3oBaTh U OT-
KNOHeHWe OT KOTOPbLIX HEBO3MOXHO TOYHO Y4YecTb. Tak, B Npumepe, NpuBegaeHHoM B D.1.2, cKOpPOCTb 3ByKa HESIBHO Npea-
rnonaraeTcs XxapakTepuUCTUKOMA NIOCKOM BOMHLI Marnoi aMnnuTybl. B peansHbIX YCNOBUSX U3MEpPEHMS CYLLECTBYHOT Takue
pusnyeckne achdekThl, Kak Andpakuua Ha NpensTCTBUSX U akycTUYeckast HeNMMHeHOCTb cpefbl, KoTopble HeoBXx0aAuMo
YUUTBIBATL B TOW CTEMEHM, B KAKOW OHM CMOCOGHBI HAPYLLMTL BIMOMHEHUE YKasaHHOro NpeanornoXeHNs.

il pumedvaHune 3— Heyp,OBJ'IeTBOpVITeJ'IbHOG onpefeneHune I/I3MepF|eMOI7[ BENMUYUHBI MOXET MNPUBECTU K PaCX0OX-
AOEHWNK0 pesynbraTtoB I/I3MepeHVII7I O[HOW U TOI e BEMNYNHBI, npoBoAUBLUNXCA pa3HbIMU J'Ia60paT0pVIHMVI.

D.3.5 TepMUH «UCTUHHOE 3HAYEHUE U3MEPSEMOIA BEMUYUHBI» UMW KUCTUHHOE 3HaYeHWUe BENTMYUHBI» (YacTo Cokpa-
LaeMblil O «UCTUHHOIO 3HAYEHUSA») B HacTosILLeM Pykogodcmee He MPUMEHSIETCS, NOCKONbLKY onpeferieHne « ICTUHHOE»
paccMaTpuBaeTcs kak n3bbliTouHoe. TepMUH «M3MepsieMas BenuunHay (cM. B.2.9) o3HayaeT «KOHKpeTHas BENMUYMHa, nog-
nexawyas usmepeHuto». CrnefoBaTtensHo, TEPMUH «3HaYEHWE N3MEepPAEMON BENUYUHBLI» 03HAYaET «3HAYEHNE KOHKPETHON
BEMUYMHbLI, MOANEXaLleil naMepeHuto». Tak Kak Moj «KOHKPETHOW BENMYUHO|» OBbLIMHO MOHMMALOT OMNpeAerieHHyo Unn
3aflaHHy0 Benu4uHy (cMm. B.2.1, npumevaHune 1), To onpefeneHne «KUCTUHHOE» B BbIpaXXEHUN «UCTUHHOE 3Ha4YeHue Us-
MepseMO BEMUYUMHBI» (UMW «UCTUHHOE 3HaYeHWE BEMWUUHBI») HE ABMSIETCA HEOOXOAMMBIM — UCTUHHOE» 3Ha4YeHue
n3MepaemMoi BeNUYUHbLI NPOCTO ABMSAETCH 3Ha4YeHUEM U3MepPAEMON BeNUYUHLL. Kpome Toro, kak oTMe4aroch Bhllle, e4uH-
CTBEHHOE «UCTUHHOEY» 3HaYEeHWNE ABMSETCA Meanu3mpoBaHHbLIM NOHATUEM.

D.4 MNorpewHocTb

V|CI'IpaBJ'IeHHbII7I pesynbrat namMepeHuA He ABNnAeTCcA 3Ha4YeHUuemM Mamepﬂemoﬁ BEITUYUHDbI (T. €. B HEKOTOpPOM CMbICIe
OLLMBOYEH) M3-3a HECOBEPLLEHHOTO M3MEPEHUSI pearnim3oBaHHON BENUUMHBLI BCIEACTBUE CllydaiiHbIX U3MEHEHUIA B Habnio-
LeHusx (crnyYaiiHble agdeKTbl), HETOYHOro onpeAeneHNUsa NoNpaBok Ha cucTeMaTudeckne 3 eKTbl U HENONHOIO 3HAHUA
HEKOTOPbIX PU3UHECKUX ABNEHWNIA (Takke cucTeMaTudeckue adpdekTol). HU 3HaveHne peannsoBaHHOW BENUYUHBI, HU 3Ha-
YeHne naMepseMoit BENUYMHBLI He MOTyT GblTb M3BECTHBI TOYHO. Bee, 4To MOXeT BbiTb U3BECTHO, — 3TO UX OLEHKU. B npu-
BEe4EHHOM BblLLe NpUMEpPe 3MEPEHHAS TONLMHA NUCTa MOXET BbiTb OLUMBOYHOIA, T. €. MOXET OTNUYATLCS OT U3MEPAEMON
BEMNYMHBI (TOMNLYMHBI NUCTA), TaK KaK K HEW3BECTHOW NOrpeLIHOCTU B pesyneTaTte U3MepeHNs MOXET NPUBECTU Kaxabli U3
cneayowmx agdeKToB:

a) HebonbLUMe pacxoXAeHUA MeXay NokasaHMAMU MUKPOMETpPa NpU NOBTOPHLIX U3MEPEHUAX OAHOMN U TOI Xe pea-
NN30BaAHHOI BEITUYUHBI;

b) HecoBepLUEHCTBO rpagyupoBKA MUKPOMETPA;

€) HECOBEPLLEHCTBO U3MEPEHNUA TEMNEPaTypLl U NPUNOXKEHHOrO AaBNEHNS,

d) HenonHoTa 3HaHWA 0 BIMSHUM TemnepaTypbl, aTMOCHEPHOTO AABMNEHUA U BNAXHOCTU Ha o6paseL, Ha MUKPOMETP
WNW Ha TO U Apyroe.

D.5 HeonpeneneHHOCTb

D.5.1 B To BpeMsi kak TOUHbIE 3HA4YEHUA COCTABNAIOLWMX NOrPELLHOCTU pesynbTaTa U3MepeHUs HeU3BECTHbI U He-
nos3HaBaeMbl, HeorpedeleHHOCMU, CBA3AHHbIE CO CRYYalHBIMU W CUCTEMATUYECKUMN 3PhEKTaMK, KOTOpble NPUBOASAT K
NOrpeLUHOCTM, MOTyT GbITb OLieHeHbl. Ho Aaxe ecnu oLeHeHHble HeoNpeaeNneHHOCTU He3HaYUTENbHBI, 3TO elle He aaeT
rapaHTWu, YTO MOrpeLLHOCTb pesyrkTaTta U3MepeHus GyaeT He3HaUYUTENBHOM, NOCKOMLKY NpU onpeaeneHn NoNpaBkn UAu
OLieHKe HerosHOTHI 3HaHWUSI MOXET GbiTb HEpacno3HaH W NOSTOMY MPONYLEH KaKoW-NMGOo 3HAYUMBIA CUCTEMaTUHeCcKUi
adhekT. Takum 06pa3om, HeonpeneneHHOCTb pesyneTata N3MepeHnUst Heobs3aTenNbHO ABNSETCA NoKasaTeneM cTeneHu
6nM30CTH pesynsrata M3MepeHnsi K 3Ha4YEHUI0 U3MepAEMOii BENUYUHEI — 3TO NPOCTO OLieHKa CTeneHn GNnU3ocTu K Hau-
NyylWeMy 3HauYeHUIo, KOTOpPOe MOSyHEHO Ha OCHOBE UMEHOLLIMXCA B HACTOSILMIA MOMEHT 3HaHWNA.

D.5.2 HeonpefeneHHoCTb U3MEPEHUs, CrieAoBaTenbHO, NPeAcTaBnseT coGoil BuipaxeHue Toro dakTa, YTo ANs
AaHHOM N3MepSIEMON BENUUMHLI W NS AaHHOTO pesynbTaTa M3MepeHns CyLLecTBYeT He OfHO, a 6ECKOHEYHOe MHOXKECTBO
3Ha4YeHUN, paccesHHbIX BOKPYT pesynbTata W3MepeHUs, KOTOpble COrMacyloTcA co BCeMU HaGniofeHUAMU U UCXOAHLIMM
AaHHBIMK, @ TaKkKe CO 3HaHWeM (PU3NHECKON KapTUHBI MUPa U KOTOPLIE C Pa3HON CTENEHBIO YBEPEHHOCTU MOFYT BbITh Npu-
NUcaHbl U3MepsEMON BeNuUUMHe.

D.5.3 CriegyeT npu3HaTh, YTo B GOMbLUMHCTBE NPAKTUYECKUX U3MEPUTENbHLIX CUTYaLWiA Ta CTeneHb AeTannsaumm
NOHSATUIA, KOTopasi pacCMOTPeHa B HACTOALEM NpunoxeHuu, He TpebyeTtcs. K HUM MOXHO OTHECTH cnyqau, Koraa W3-
MepsieMasi BefiumHa AOCTaTO4HO XOpOLWO onpeAesneHa, Koraa aTanoHbl unu npubopel kanuGpoBaHbl ¢ NOMOLYLIO anpo-
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6UpOBaHHLIX 3TaNOHOB CpPaBHEHUA, NPOCNEXUBaEMbIX K HaUWOHanNbHLIM 3TanoHaM, a TakkKe Korga HeonpeaeneHHOCTH
nonpaeok, CBA3aHHLIX C KanWGpoBKOW UMK rPagyUMpPOBOYHON XapaKkTepUCTUKON, He3HaYUTENBHBI N0 CPaBHEHUIO C Heonpe-
AeneHHOCTAMU, 06YCNOBNEHHBIMU CRyYaHBIMUA U3MEHEHUAMU NOKa3aHWiA NpUBOPOB UMK OrPaHUYEHHBIM YUCNOM Habnto-
AeHunii (cM. E.4.3). TeM He MeHee HenonHoe 3HaHUE BIIUSIIOLLUX BEMUYUH U XapaKTepa UX BITUSHUA 3a4acTyo MOryT BHECTU
3HaYMTENbHBINA BKNag B HEONPEAENEHHOCTL pesynbraTta U3MepeHus.

D.6 INpacbuueckue unniocTpauumn

D.6.1 PucyHok D.1 unniocTpupyeT HeKoTopble MONOXEeHUS, pacCMOTPeHHbIe B pasfene 3 HacToAwero Pykogod-
cmea N B HacToALWEM NPpUNoXeHuu. W3 atoro PUCYHKa ACHO, no4veMy npegMeToM pacCMOTPEHUA PyKoeoacmea ABNAETCA
NOHATME HeonpefeneHHOCTH, a He MOrpellHOCTU. ToYHOe 3HaYeHWe NOrpellHOCTU pesynbraTa U3MEPEHUs, Kak Npasuno,
Hen3BeCTHO U Heno3HaBaeMo. E,qVIHCTBeHHoe, YTO MOXHO caenaTtb — 3TO OUE€HUTb 3Ha4€HNA BXO4HbIX BETUYUH, BKNOYaA
nonpaBKU Ha U3BECTHbIe cUcTeMaTudeckue adpdekTbl, BMecTe ¢ WX CTaH[apTHEIMU HeoNnpeAeneHHOCTAMU (CTaHAaapT-
HbIMWU OTKITOHEHUAMU) NIN60 Ha OCHOBE HEU3BECTHLIX pacripefeneHnii BEpOSATHOCTEN MO MOMyYEHHbIM NyTEM NOBTOPHbLIX
HabntogeHuit Beibopkam, NM6o Ha OCHOBe pacrnpefeneHuid, anpuopHLIX UK cyGLEKTUBHO BbIGpaHHBIX NO UMetoLWercs
nHdopMaLMK, NOCNe Yero paccyuTaTh pesynisraT U3sMepeHUs No oLeHKaM BXOAHbLIX BEMUYUH U CYMMapHYIO CTaHAapTHYIO
HeonpeAeneHHOCTb 3TOro pesyrnesrara No cTaHAapTHLIM HEONPEAENEHHOCTAM 3TUX oLeHOK. U Tonbko ecnu ecTb TBepaas
YBEPEHHOCTb, YTO BCE BhilleyKa3aHHble onepavym BbINOMHEHbI NPaBUIbHO U BCe 3HaUYMMble cuctemaTuyeckne adppekTsl
YUYTeHbl, MOXHO NPEeANONOXUTb, YTO pe3yrnisTaT U3MEepeHUs SBNSAETCA HafleXHOW OLIEHKOW U3MepsAeMoil BENUYUHLI U YTO
€ro CyMmMapHas ctTaHgapTHaA HeonpeaeneHHOCTb ABnAeTCcA Ha,qe)KHOI7I Mep0I7I €ee 803MOXHOU NOrpeLwHoCT!.

MpuMmeyaHue 1 — Ha pucyHke D.1 a) HabniogeHna ans 6onbLIeid HarNAAHOCTA NpeacTaBneHbl B BUAE rmMcTo-
rpaMmbl [cM. 4.4.3 1 pucyHok 1 b)].

MpumedaHune2—Tlonpaska Ha NOrpeLIHOCTb paBHa OLIEHKE NOTrPELLUHOCTM, B3ATOW ¢ 06paTHBIM 3HaKoM. Takum
obpasom, Ha pucyHkax D.1 n D.2 cTperka, nokasbiBatolas NonpaBKy Ha NOrpeLLHOCTb, paBHa No ANMHE, HO NPOTMBOMO-
JIOXHO HanpasfeHa Mo OTHOLIEHWUIO K CTPerike, KoTopas nokasbiBana 6bl camy NorpewwHocTb, U HaobopoT. B TekcToBbIX
MOACHEHUAX K PUCYHKY pa3bACHAETCS, MOoKasbiBaeT MU flaHHas CTperka caMmy NorpellHocTb UK NONpaBKy Ha Hee.

D.6.2 Ha pucyHke D.2 B HecKomnbko U3MEHEHHOM B e NpeAcTaBrieHbl Te Xe MOHATUSA, YTO rpaduyecku NnpeacTas-
NeHbl Ha pucyHke D.1. Kpome Toro, Ha pucyHke D.2 [nepedncneHune g)] nokasaHa BO3MOXHOCTb CYLLECTBOBAHUSI MHOMUX
3HaYeHUn U3MepsieMOoil BEMUYUHLI, €Cniu onpeaerieHne U3MepseMol BENUYMHBI SBRSETCH HenonHblM. Heonpepenex-
HOCTb, 06yCNoBMNeHHas 3TON HEMNOMHOTON U BbipaXKeHHas B BUAe AUCNepcui, OLleHEHa Ha OCHOBE pe3ynsTaToB U3MepEHUiA
NpY MHOXECTBEHHBIX peanusaLusx M3MepseMoil BeMUYMHBI C UCTIONL30BaHUEM OAHOTO M TOro Xe MeToaa, NpubopoB U T. 4.
(cm. D.3.4).

MpumeyaHue—B cronbue «ducnepcus» nog LuUcnepcusiMu NOHUMALOTCS 3HaYeHUs u,2 (y) cornacHo opmy-
ne (11a) (cM. 5.1.3), T. e. nognexatyue NPoOCToMy CyMMUPOBAHUIO.
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HewcnpaBneHHoe cpeaHee  VicnpaeneHHoe cpeaHee

apudmeTmyeckoe
no HabnaeHNAM

rl

d |

CraHfapTHast HeonpeaeneHHOCTb
HeucnpaBeHHOro cpeaHero
apucmeTnyeckoro us-3a pasbpoca
pe3ynbTaTtoB HabNAEHWIA
(nokasaHa B BMAE MHTepBasa)

apudmeTmyeckoe
no HabnAeHNAM

VcnpaeneHHoe cpeaHee
apuMeTHyeckoe - oLeHKa
M3MepsieMoii BeIMUMHBI
1 pe3ynbTaT n3mepeHust

NbA] nNb

CymMmapHasi cTaHfapTHas
HeonpeaeneHHoCTb

Monpaska Ha Bce cpeaHero apugmMeTNYeckoro

N3BEeCTHbIE
cucrtematTnyeckme mn U<

athbdexThbl

BkntouaeT B cebs Heonpege-
NIEHHOCTb Heucnpae/EHHOTO

cpegHero apumMeTMyecKoro
n3-3a pasbpoca pesynbTaToB
HabnaeHniA 1 Heonpeaenex-
HOCTb BBEIEHHOI NOMNpaBku

a) [MoHATUA, OCHOBaHHbIE Ha Haﬁﬂfop,aEMbIX BeNnNYnHax

HensBecTHoe pacnpegeneHune
(B ;@HHOM NpVIMepe NpeAanosna-
raeTcs 6M3KMM K rayccoBy)
reHepasibHOV COBOKYNMHOCTU
Heucnpas/ieHHbIX pe3y/ib-
TaToB HabntoaeHWi

HensBecTHoe MaTemaTuHyec-
KOe OXuAaHue ¢ Hen3BeC THbIM
CTaHAaP THbIM O TK/IOHEHVEM
(NokasaHo rpaHvLelr TeMHOM
obnacTwn)
HeunsBecTHas «cnydaliHas»
MOrpeLLHOCTb Hencnpas-
JNIeHHOro cpefHero apud-
MeTUYECKOro
no HabAAeHVAM

HeunsBecTHas norpeLwu-
HOCTBb, 06ycn0|3neHHa;|

'\ cucTemaTundeckuMn

HenssecTHOe pacnpeerneHme
reHepasibHOV COBOKYNMHOCTU
1crpaBeHHbIX pesy/ibTa-
TOB HabMKOAEHWIA

1] HemssecTHas norpeluHocTs
' UICNpaB/ieHHOro CpeaHero apudg-
MeTUYECKOr0 13-3a HEN3BECT-
HO «C/yYailiHOIi» NorpeLHoCcTU
HencnpaB/IeHHOro CpefHero
apuhMe TNYECKOrO N HEU3BECT-
HOVi MOrpeLIHOCTY NMoMnpaBKX

HeuncknioueHHast HensBecT-
Has NorpeLUHoCTb MCMpaB-
JIEHHOIO CpeaHero apud-
METUYECKOro 13-3a Hen3-

BCEMU N3BECTHbLIMA

adpchekTamm

BECTHOINo cucremMaTun4yeckoro

adhekTa
HenssecTHOE

3Ha4yeHune
VI3MepF|eMOI7I BE/TIMYUHDbI

b) Maeann3npoBaHHble NOHATUSA, OCHOBaHHbIE HA HEMO3HaBaeMbIX Be/MYMHaX

PucyHok D.1 — lpadmyeckast nnnocTpaumsa NOHATUN «3HAYEHNEe,
«MOrPELUHOCTb» U «Heornpene/IeHHOCTb»
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BennunHa 3HayeHue Avcnepcusa
(6e3 cobnogeHuss mactaba) (6e3 cobnogeHns maclitaba)

LUKana 3HaveHwuit

a) VicxogHoe 1

HabnoaeHne
(ogHokpaTHOe HabnaeHne)

b) HeucnpasneHHoe
cpegHee apudmeTn-

yeckoe Nno HabnaeHVsIM (cpepHee apudmMeTHUeckoe)

c) Monpaska Ha Bce
M3BECTHbIE CUCTEMATU-
yeckune appekTbl

d) PesynbTar namepeHusi

(6e3 yyeTa gucnepcum ns-3a
HEenosHOro onpeaeneHus
n3MepseMoit BeNNUMHbI)

e) OcTasLUasACs NOrpeLlHocTh
(Heno3HaBaemas Be/N4YMHa)

f) W3mepsaemasn senmunHa
(Hemo3HaBaemMas Be/MUMHa) I

g) W3wvepsemasn sennuvHa
npV ee HenosIHOM onpeeneHnn H
(Heno3HaBaemas Be/IM4YMHa)

h) OkoHuaTenbHbIli pe3ynbTaT
n3mepeHus

PucyHok D.2 — padimyeckast UAMCTPaLUs NOHATUIA «3HaueHne,
«MOTPELIHOCTb» N «HEONPEAEIEHHOCTb»
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lMpunoxexue E
(cnpaBouHoe)

MoTtuBbl U OCHOBbI AnA pa3padborku Pekomengauum INC-1 (1980)

B HacTosiLLleM NpUnoxeHnn KpaTKo W3MOXEHbl MOTUBbLI M CTAaTUCTUYECKUE OCHOBHLI ANs paspaboTtkn Paboueit rpyn-
now no HeonpefeneHHocTn Pekomergauum INC-1 (1980), Ha KoTopyto onupaeTcs HacTosiLee Pykogodcmeo (cM. Takke [1],
(2], [11], [12]).

E.1 NoHaTua «6e3onacHoro», cnyuyanHoro U CUCTeMaTU4YecKoro

E.1.1 HacToAwwmm PykoBogCTBOM YCTaHOBIEH LUMPOKO MPUMEHSeMbIi METo, OLieHUBaHUS U NpEeAcCTaBleHNs! He-
onpeAeneHHoCcTH pesynsrata usmepeHus. SToT MeTof obecnevmBaseT nonyveHne He «be3onacHbIX» UK «KOHCepBaTUB-
HbIX» (T. €. B3SATbIX C HEKOTOPLIM 3aracom), @ peancTUYHbIX rPaHuL, HeonpeaeneHHOCTH, OCHOBLIBAACH Ha NPEACTaBMNEHUM,
YTO He CyLLEeCTBYET HUKaKUX MPUHLMNWANbHBIX pasinyunii Mexgy cocTaBnsAloWmMMM HeonpeaeneHHOCTH, 06ycnoBneHHLIMM
crnyYaiHelMu adpdpekTamu, U COCTaBNAWMMK, CBASAHHLIMU ¢ BHOCUMBIMU NONpaBKkaMKu Ha cucTeMaTudeckne addekTbl
(cM. 3.2.2 n 3.2.3). B 3TOM cMbICIe gaHHbI METOA OTIIMYAETCA OT NPUMEHSBLUUXCS paHee NofgXo40B, KOTOpble UMeNu B
obLLelt ocHOBe ABa HKECNeAYOLWMX NpeAcTaBNeHNS.

E.1.2 MNepBoe npeacTaeneHne 3akntodanock B TOM, YTO HEONPEAENeHHOCTb HeobXxoAMMO BhIpaxaTb ¢ HEKOTOPLIM
3anacom, T. €. nydLle OLNONTLCS, 3aSBUB 3aBblLLEHHYI0 HEONPEAENeHHOCTb, YeM CMLLKOM Manyto. Ha camom gene, no-
CKONbKY B BOMPOCE OLEHMBaHUA HeonpeaerneHHOCTU pesynsrata U3MepeHUs Beeraa CyLecTBYIOT HEKOTOPLIE HESICHOCTH,
COMHEHUs1 3a4acTyto paspeLlanncb NOCpPeACTBOM NpejHaMepeHHOro 3aBbiLUEHNA OLEHKN.

E.1.3 BTopoe npefcTaBneHne 3aKkmo4anock B TOM, YTO UCTOMHUKK, BHOCALME BKNaA B HEONPeAEeNeHHOCTb, Beeraa
LOMXKHbBI MofpasfenaTbca Ha «CrnyvaiHble» U «cUcTEMaTUYECKUe», YTO NPUPOoAa 3TUX UCTOUHUKOB pasnnyHa, U NosToMy
WX BKMajbl B HeomnpeaeneHHoCTb JoMKHbl 06befUHATLCA NO-pasHOMY W BbITb NPeACTaBNEHbI NO OTAENBHOCTH (a B cryyae
HeobxoAMMOCTY NPeACTaBMNEeHNA €AUHON OLIEHKU HeonpeaeneHHOCTU — 06beUHATLCA HEKUM cnelnanbHbIM CNOcobom).
BavacTyro cnocob obbeMHeHns HeornpeaeneHHOCTel 3TUX ABYX BUAOB BbiGUpanca Takum obpasom, 4Tobbl yA0BNeTBO-
pWTb NpeacTaeneHne o «6esonacHoOCTU.

E.2 O60ocHOBaHWe peanuCTUYHOrO NOAXOAA K OLEHUBAHUIO HEONpPEeAENEeHHOCTH

E.2.1 MNpu npeacTaBneHnn pesynsrata U3sMepeHus HeobxoauMo ykasbiBaTb Ny4LLyO OLIEHKY U3MEPSEMOii BENUYMHBI U
NyYLLY OLIeHKY HeonpeAeneHHoCTU OLIEHKN N3MEPSEMOA BENUYUHBI, MOCKOMLKY €CII BHOCUTL B OLIEHKY HEONpeAeneHHOCTH
Kakve-nnbo nonpaeky, To, Kak NpaBuIio, HEBO3MOXHO yKa3sarb, Kakue NonpaBku (B CTOPOHY YBENUYEHUSI U B CTOPOHY YMEHb-
LUeHWUR) cAenaroT oLEHKY HeonpeaeneHHocTU bornee «besonacHoiy». 3aHMKEHWe OLIEHKU HeOoNpPeAeNneHHOCTU MOXET NPUBECTU
K Ype3aMepHOMY JOBEPUIO K NpefcTaBeHHbIM pe3ynsrataMm U3MepPEHHUiA, YTo MHorAa crnocobHO NPUBECTU K HeXenaTerbHbIM 1
flaxe K pokoBbIM nocneacTsuam. lNpefHamepeHHoe 3aBbiLLEHNE OLIEHKU HEONPEAENeHHOCTU Taloke MOXET ObITb Hexenarterb-
HO. 3TO MOXET BbIHYAUTbL Monb3oBaTeneil UaMepuUTenbLHOM annaparypbl NpuobpeTaTb U3NULLHE Aoporve Npubopkbl, MPMBECTH K
HeobocHOBaHHO! 0TOpakoBKe A0POrocTosALEN NPOAYKLMM UMK K OTKa3sy OT YCryr kanmbpoBodHoi naboparopui.

E.2.2 CkasaHHOe He crneflyeT NOHMMaTh Kak 3anpeT ASs UL, UCNONb3YIOLWUX pe3ynbsraT U3MePeHUs B KOHKPETHBIX
Liensix, No cobCTBEHHOMY YCMOTPEHUIO BbIBpaTb MHOXMTENb, NO3BOMAIOLLMIA N0 3asBMNEHHOW CTaHAAPTHOW HeornpeaeneH-
HOCTW MOMYYUTb paclUMPEHHYIO HEOMpPeeNeHHOCTb U, COOTBETCTBEHHO, MHTEpPBar C 3afjaHHLIM YPOBHEM [ OBEpUs, YAOB-
NeTBOPAIOWMNA YKa3aHHLIM LienaMm, UK Kak oTpuLaHue Toro, YTo B onpefeneHHbIX 06CcToATenbCTBax nNpu npeacTasneHum
pesynerata U3MepeHNs MOXeT ObITb UCNONb30BaH 3apaHee YCTAHOBIEHHbIW MHOXUTENb, NO3BONSAOWMUA NONYyYUTL pac-
LUNPEHHYI0 HeonpeaeneHHoCTb, KoTopas COOTBETCTBYET HyX/iaM KOHKPETHOro Kpyra nonb3osatenei. OfjHaKo Takoi MHO-
XUTeNb (KOTOPLIN, KCTaTW, BCceraa AOMmKeH ObITb yKasaH) criefyeT NPUMEHSITb TONBKO B OTHOLLEHUM HEOMNpPEAENEHHOCTH,
NONyYEHHOW B paMKax peanucTuyHoro noaxoaa, 4tobel MHTEpBary, onpefeneHHOMy Yepes pacLUMpPEHHYI0 HeornpeaeneH-
HOCTb, COOTBETCTBOBAN W3BECTHLIA YPOBEHb AOBEPUSA M UYTODLI 3HAa4YEHME CTaHAApPTHOW HEONpeAEeNeHHOCTN pe3ynkraTa
N3MepeHnsn Bcerga MoXHO 6bINo nerko BOCCTaHOBUTL.

E.2.3 MNpu npoBefeHnn usmMmepeHus 4acto HeobxoAUMO BKIIOYATL B @aHanmM3 pesynbsraTbl U3MepeHuid, NonyvyeHHbIe
N3 CTOPOHHUX UCTOYMHUKOB, MpUYeM KaxAblid U3 3TUX pesynsraTtoB OyAeT MMeTb CBOKO HeonpefeneHHoCTb. UTobbl uMeTb
BO3MOXHOCTb Ha OCHOBE TaKOro aHanusa NoCTPOMTb OLIEHKY HEOMPeAeneHHOCTU U3MEPeHUs], HeobxoAuMo, YTobbl AaH-
Hble 3TUX CTOPOHHUX UCTOMHMKOB ObINW MpeAcTaBneHbl B BUAE Hauny4lux, a He «6e3onacHbix» oleHok. Kpome Toro,
AOMKEH CyL|ecTBOBaTb NOMMYHbIA M MPOCTOW cnocob 0bbeAnHEHNsT «3aMMCTBOBaHHLIX» OLIEHOK HeOMNpefeneHHOCTU ¢
HeonpeaeneHHOCTAMM, MornyyYeHHBIMU B pe3yrnbrate cobcTBeHHbIX HabnogeHnid. Pekomernaayus INC-1 (1980) ykasbiBaeT
Takol cnocob.

E.3 O6ocHoBaHue eguHoobpasHoro o6palleHusi Co BCEMM COCTaBNAIOLMMMN HEONpeAeneHHOCTH

HacToswmii pasgen nocTpoeH Ha NpocToM MpUMepe, MoKasbiBaloLWEM, KaK COrMacHo HacTosieMy Pykogod-
cmey B Uensax NONyYeHMs OLEHKU HeonpeAerneHHOCTH pesynkrata u3MepeHus efuHbiM o6pasom obpabaTtbiBaroTcs
COCTaBNALWMUe HeonpeaeneHHoOCTU, NpMpoAa KoTopbix obycroeneHa cnyvaiHbiMu adhdeKTamm U OCTaBLLUMMUCA Nocne
BHECEHUSA NONpPaBoK cuctemarnydeckumm apdekramu. TeM camblM UNNIOCTPUPYETCA NpUHATaA Pykogodcmeom U cop-
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MynuposaHHas B E.1.1 TouKka 3peHus, YTO HET NPUHUUNUANBHLIX Pa3nUYnii B NPUpoAE pasHbIX COCTaBNAOLWUX Heonpe-
OEeNeHHOCTU U YTO BCe 3TU COCTaBMnsiioLuMe AoMKHLI obpabaTbiBaThcs oguHakoBo. OTNPaBHOW TOUKOA paccMoTpeHus By-
AeT CNYXUTb YNPOLLEHHbLIA BLIBOJ, MaTeMaT4ecKoro BelpaxXeHna AN NonyYeHna HeonpeaeneHHOCTU BEIXOAHON OLEHKM
yepes HeonpeAeneHHOCT BXOAHBLIX OLEHOK, HasbiBaeMblil B HacTosWeM Pykogodcmee 3akOHOM TpaHCGhOpMUPOBaHUA
HeonpeAeneHHOCTEN.

E.3.1 lMycTb BbiXoAHasA BeNnUunHa Z = f{w,, Wy, ..., Wyy) 3aBUCUT OT N BXOAHLIX BEMTUUUH W1, Wy, ..., Wy, U KaXAAS N3
BXO/[HbIX BEMMYMH OMUCLIBAETCH COOTBETCTBYIOLMM pacnpefeneHneM BepoaTHocTel. PasnoxeHune dyHkumm f B Todke
MaTeMaTUYecKux oxuaaHnii w;, E(w;) = |, B pag Teinopa NepBoro nopsaka No3BonseT Nnony4nTb BblpaXxeHue A1s mManoro
OTKIMOHEHUA Z OTHOCUTESNTbHO uz Yepes Manble OTKIOHEeHUA Wi OTHOCUTENbBHO l’li no (*)OpM)U’Ie

N
Zopy =Y (W -w,), E1)

rfle BCe YneHbl BBICILMX NOPSAIKOB NPUHUMALKOTCA NPpeHebpexnMo MansiMu, U [, = f{ly, I, ..., Ky). KBaapaT oTKnoHeHUs
Z — 1, MOXET BbITb NOMy4eH Mo chopMyne

2 (N oo ¥
(z-1,)" = ’;a—wi(wi_”i) - (E.2a)
KOTOPYI MOXHO 3anucaTtb Takke B Buae
2 Noor ) NAN o of
(z-1.) =;(a_w,J (w;-1;)° +2;,§1 ow, ow, o i1 (W -1y (E.2b)

2

2
MaTeMaTn4eckuM OXIUaaHUeM KBajpaTa OTKNOHEHUS (Z— |1,)? GyAET AUCNEPCHUS BEMUUUHBI Z, T. €. E[(z —n,) ] =02,

n chopmyny (E.2b) MOXHO NpeacTaBUTL B BUAE

N-1 N
of of 6f
h Z( j 2% 3 aw, aw, %P (E3)
i=1 j=i+1
2_F 2 2.2\1?
rae o7 =E|(W;-1;)"| — avucnepcus w; Pij=V(W,~.Wj)/(G,Gj) — KOO PULMEHT KOppensiuun w; u w;

v(w,, vvj) = E[(w; - u,-)(w-— uj)] — KoBapuaLvs w; u w;

MpuMedaHune1— w Of ABMNAKTCA LeHTpanbHeIMUM MOMEHTamun BToporo nopsaka (cM. C.2.13 u C.2.22) pac-
npe,qeneHMM BepOHTHOCTeI/I ,D,J'IFI COOTBeTCTBeHHO zn WI' PacnpeneneHme BepOHTHOCTeM MOXET ObITb MONMHOCTbLIO ONMUCaHO
Yepes CBOE MaTeMaTu4eckoe OXuaaHue, AUCMEPCUIO U LieHTpanbHble MOMEHTLI BbICLUMX NOPSAKOB.

2

MpuMedaHune2—dopmyna (E.3) ngeHtnyHa dopmyne (13) B 5.2.2 [coBMecTHO ¢ chopmyrioit (15)] ans pacyeta
CyMMapHO# CTaHAapTHOW HeonpeseneHHOCTH 3a UCKITIoYeHeM Toro, YTo B dpopmyne (13) ncrnonb3aytoTes He gucnepcuu,
CTaHAapTHbIE OTKIIOHEHUS N KO3 PULMEHTEI KOPPENALMK, a X OLIEHKM.

E.3.2 CornacHo TpaAWLMOHHON MeTporiornyeckoil TepmuHonorun opmyny (E.3) yacto HasbiBatoT 3aKOHOM CyM-

N
MWpPOBaHWA NOrpeLLHOCTEN, YTO Gonee yMecTHO ANs hopMynbl AZ = Z(af/awi)AW,-, rae Az — U3MeHeHUs BENUYUHbI Z,
i=1

Bbl3BaHHbIE MasbIMi M3MEHEHUAMU Aw; BennquHbl w; [cM. hopmyny (E.8)]. Moatomy chopmyny (E.3) nydiue Ha3saTb 3a-
KOHOM TpaHchopMUPOBaHNSA HeonpeaereHHOCTel (Kak 3To CAenaHo B HacTosLweM Pykosodcmee), NOCKOMbKY OHa noka-
3bIBAET, Kak NPOMCXOAMUT Npeobpa3oBaHue HeonpeeneHHOCTel BXOAHBIX BEMNUYNH W, BbpaXeHHbIX B BUAe CTaHfapTHbIX
HeomnpeAeneHHoCTel pacnpefeneHnii BEpOATHOCTEI criydaiiHoit nepeMeHHol w;, B HeonpeaeneHHOCTb BLIXOAHOW Ben-
YUHBI Z, BbIpaXeHHY0 Yepes cTaHAapTHYIO HeonpeneneHHOCTb pacnpeaeneHns BepoaTHoOCTeR cnyYaiHo nepeMeHHow z.

E.3.3 ®opmyna (E.3) npurogHa Takxe Ans npeobpaszoBaHWst BENUYMH, NPONOPLMUOHaNbHBIX CTaHAapTHOMY OTKMO-
HEHWIO, MOCKOMEBKY, ECNK Kaxoe CTaHAapTHOE OTKIOHEeHWe G; 3aMEHUTL NPOMopLMOHasribHOM eMy BennYMHON Ko, rae k —
OAAVH U TOT e MHOXWTenb ANsi BCEX G;, B NeBOW YacTh dopMyrsl (E.3) BMecTo 6, OyAeT COOTBETCTBEHHO KG,. OpHako
3Ty chopMyny Hemb3s TpakToBaTh Kak npaBunio npeobpasoBaHus JoBepuTENbHLIX MHTEpBanos. B camoM gene, ecnv B
npaBoil YacTn chopMysbl (E.3) Kaxayr 6; 3aMeHUTb BEMUYNHOI &, onpefensiolleil MHTepBasl ¢ COOTBETCTBYIOLLNM 3afaH-
HbIM YPOBHEM A0BEpUA p, TO Nnony4aemas B NeBoi YacTi BenuuuHa o, He GyaeT onpefensTb UHTepBasl, COOTBETCTBYO-
LW TOMY XXe 3Ha4YeHWto p, 3a UCKMIOYEeHNeM YacTHOro criyyas, Korga Bce w; pacrnpefieneHsl No HoOpMarbHOMY 3aKOHY.
Mexay Tem npu BbiBoge cpopMynbl (E.3) HUKaKUX YCROBUIA Ha HOpMasibHOCTb pacnpefeneHns BXOAHbIX BENUYNH w; He
Hanararnocb. TouHee, ecriv B popmyne (10) (cM. 5.1.2) nonydeHHyto Ha OCHOBE NOBTOPHbIX HabrniogeHnin OLieHKyY Kaxgoro
CTaHAapTHOIO OTKIIOHEHUS U(X;) YMHOXUTb Ha COOTBETCTBYHOLLUIA KOIPMULIMEHT, NOMYYEHHLIA U3 t-pacnpeeneHns Ans
3a/laHHOro 3Ha4YeHus p (Hanpumep, p = 95 %), To NONyYeHHas B fIeBOW YacTh OLEHKa HeonpeaeneHHOCTH BLIXO4HON Be-
NUYKHBI ¥ He ByfieT COOTBETCTBOBATL MHTEPBany C TEM Xe ypoBHeM AoBepus p (cMm. G.3 u G.4).

48



rocCT 34100.3—2017

MpnuMmedaHue — TpeboBaHne HOPMaNBLHOCTN BXOAHLIX BENWYUH, NpU cobnogeHun kotoporo cdopmyna (E.3)
MOXEeT GbITb pacrnpocTpaHeHa Ha npeobpa3oBaHne WHTEPBANOB C 3aflaHHbIM YPOBHEM J0OBEpPUS, MOXET GblTb 0gHON U3
NMPULUH UCTOPUYECKN CIIOXUBLUErOCA pasfeneHUa COCTaBNAIOLMX HEOMNPEAENEHHOCTHN Ha Te, YTO NoMyYeHbl NO pesynsTa-
TaM NOBTOpPHbLIX HabnogeHni NPeANONOXNTENBLHO HOPMaNbHO pacnpefeneHHbIX BEMUYUH, U Te, OLeHKa KOTOPbIX COCTONA-
Na B onpegeneHnn BepxXHen N HUKHEN rpaHnuL, BO3MOXHOIO 3HaYeHUS Cry4yanHoi nepeMeHHO.

E.3.4 PaccMoTpuM npumep, Koraa Z 3aBUCUT TOMBbKO OT OfHOW BXOAHON BEMUYUHBLI W, Z = f(w), rAe w oueHWBaeTeA
ycpeHeHeM o BeIGOpKe U3 N 3Ha4YeHU Wy, Cy4aitHoi NepeMEeHHON W, U STU N 3Ha4YeHW NONYYEHLI Ha OCHOBE N He3a-
BUCUMbIX MOBTOPHLIX HabrogeHuii g, cnyJaitHoi NepeMeHHoi g no gopmyrie

w, =a+pq,. (E.4)
B aToit chopMyne o npeacTaBnseT coboit NOCTOAHHOE «CUCTEMATUYECKOE» CMELLEHUE UNU CABUI, OGLMIA ANA Kax-
poro HabnrogeHus, a p — obwuii MacwTabHbIi koabduLmMeHT. U cMelleHne @, n MaclwTabHbl kosdULMEHT B, XoTa 1
NposBRsArT cebs Kak NOCTOSHHBIE 3HAYEHWSA B Npefenax AaHHOW cepun HabnioAeHuWid, NnpegnonaraoTca NpUHaanexalyu-
MW HEKOTOPLIM anpuopHBIM pacnpefeneHusM BepOATHOCTEN 1 ABASAIOWLUMUCA HauNy4LWwWMMKU OLeHKaMn MaTeMaTu4eckux
OXnAaHWin 3TUX pacnpegeneHunid.
Haunydwweit oueHkoii ans w 6yaeT cpefHee apudMeTUYeckoe W, nornydeHHoe no gopmyne

2wy = (a+Bay). (E.5)
k=1

M=

_ 1
W= —
n

= N
x
I\

Toraa oueHKoW 3Ha4YeHWs BENUUUHLI Z BygeT f(v_v) = f(a, B.Gy. 9, qn), a oLUeHKy U2(z) ee aucnepcun 62(z) nony-
yatoT no copmyne (E.3). Ecnv Ans npocToThl NPefnonoXuTb Z = w Tak, UTobbl Haunywei oueHkon z 6bina z = f(VT/) =w,
TO MOXHO ferko HaiiTu u2(z). 3ametus U3 ypasHeHus (E.5), uto

o _,
oo

o 12 _

=29 =T

op nk§ k
of _B
oq n’

0603Ha4YMB OLEHKY ANUCTIEPCHil O, 1 B COOTBETCTBEHHO Yepes u2(a) n L2(B) U NPeAnonoXMUB, YTO OTAENbHLe HabnioaeHus
HekoppenupoBaHHbl, U3 popmyrnbl (E.3) MOXHO nonyynTs

2(5) =2 52,72 25%(9%)

u? (z) = u? () +q2u? (B) +p2 — =, (E6)
rae sz(qk) — BbIGopoYHas aucnepcus HabnodeHnin g, paccunTbiBaemas no dopmyne (4) (cM. 4.2.2), a s2 (qk)/n =s2 (6) —
BbIGOpOUHas Aucnepcus cpeHero apudpmetudeckoro g [cM. popmyny (5) B 4.2.3].

E.3.5 B TpaguLMOHHON METPONOrMKN TPETbE craraemoe B npaso Yactu cdopmynel (E.6) HasbiBaloT «CrydanHbIM»
BKNaf oM B OLIeHKY U%(Z), MOCKOMbKY OHO OBLIYHO YMEHLLIAETCA ¢ POCTOM Yicra HaGMofeHNi n, B To BPEMS Kak nepBble
[iBa criaraeMblx Ha3blBaloT «CUCTEMATUYECKUMMWY, TaK Kak OHU He 3aBUCST OT .

UTo ellle BaxxHee, B pamKax TpajuLMOHHOro nojxofa cyLecTBYeT ToUKa 3peHus, 4To popmynon (E.6) nonb3oBaTb-
¢ BoOOLLe Henb3s, NMOCKOMbKY OHa He YYUTLIBAET pasnuyne Mexgy HeonpeaeneHHOCTsIMU, SBNSIOWMMACS CliefcTBUEM
cucTeMaTnyecknx adheKToB, OT TeX, YTO BbI3BaHbl CryYaiHbiMu addekTamu. C 3TON TOUKM 3pEHUS HELOMNYCTUMBLIM SB-
naeTcs CYMMMpOBaHWe AUCNepcuid, NOMyYeHHbIX M3 anpuopHbIX pacrnpegenieHnii BepoaTHOCTEN, C TeMU, YTO NonyyYeHsbl
3KCMEePUMEHTarbHBIM NyTeM, NOCKOSLKY BEPOATHOCTL paccMaTpUBaAETCH UCKITIOMUTENBHO B paMKax 4acTOTHOrO NOAX0AA,
TpebyloLLero Hanu4ns BO3MOXHOCTN MHOFOKpaTHOro HabntofeHus cobbITUi B CYLLECTBEHHO OfMHAKOBLIX YCrOBUSX. Mpu
3TOM BEpOATHOCTL p ANA kakoro-nu6o cobbitua (0 < p < 1) ByaeT xapakrepuaoBaTb OMHOCUMESBHYIO Yacmomy ero
HacTynneHus.

B npoTuBoBec AaHHOM «4acTOTHOM» KOHLeNUMWU CYLLECTBYeT W Apyras, He MeHee 0BOCHOBaHHasA Mo3uUWs, 3a-
KrtovatoLancs B TOM, YTO BEpOATHOCTL CiefyeT paccMaTpuBaThb Kak Mepy cmerneHu yeepeHHoCcmu B TOM, YTO cobbiThe
npousoiaet [13], [14]. Hanpumep, NPeAnONOXnUM, YTO HEKUA paLMOHanbHO MbICNALMIA YeroBek cobupaeTcs BbIMIpaTh
HeborbLLyto CyMMY fileHer D, 3aknio4mB napy B OTHOLLEHWW HACTYMIEHUA HEKOTOPOro cobbiTus A. Torda cTeneHb yBepeH-
HOCTU 3TOr0 YenoBeKa B HAaCTYNMEeHUN coBBITUS A MOXHO onucaTk BEPOATHOCTLIO p = 0,5, ecrnn OH He MOXET oTAaTh Npea-
MOYTEHUS HW OLHOMY U3 CriefyoLnX cLeHapues:

1) nony4nTb cyMMy D, ecnu cobelTue A MPOU3OIAAET, HO OCTaTLCA HU C YeM B MPOTUBOMOMOXHOM Crydae;

2) nony4nTb cyMMy D, ecni cobbiTue A He NPOU3OIAET, HO OCTATLCS HU € YeM B NMPOTUBOMONOXKHOM CryYae.
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PekomeHpauus INC-1 (1980), Ha KOTOpOW OCHOBBIBAETCA HacToswWwee Pykogodcmeo, nogpasyMeBaeT UMEHHO Takon
B3IMsAJ, Ha BEPOSITHOCTb, MOCKONbKY paccmatpusaeT dopmyny (E.6) u eit nogobHble B kadecTBe fonycTumoro cnocoba
pacyeTa cyMMapHOW cTaHAapTHOW HEONpeAEeNeHHOCTHN pedynksTaTa UsMepeHus.

E.3.6 MOXHO OTMETUTb TPU HECOMHEHHbIX NPeUMyLLeCTBa B NOAXOAE, peasrindoBaHHOM B HacToswWweM Pykogodcmee
M OCHOBaAHHOM Ha MpeACTaBeHUn 0 BEPOATHOCTU KaK CTENEHN YBEPEHHOCTU B HACTYNMEHUN COOLITUA, NONYYEHUU CTaH-
AapTHLIX HeonpefeneHHoCcTeW U NPUMEHEHUN 3aKoHa TpaHCgOpMUPOBaHUA HeonpeaeneHHocTen [chopmyna (E.3)] ana
pacyeTa U BblpaxXeHWs1 HeonpeAeneHHOCTU pesyneraTta U3MepeHuUs:

a) 3aKoH TpaHCOPMUPOBaAHUA HEONpeAeNeHHOCTEN NO3BONSAET NPOCTLIM CMOCOBOM BKITIOUUTL CYMMapPHYHO CTaH-
AapTHYI0 HeonpeAeneHHOCTb O4HOr0 U3MEPEHNSA B OLIEHKY CYMMapHOW CTaHRapTHOW HeornpeaeneHHoCTH Apyroro u3Me-
peHUs, CNONL3YIOLLEro pe3ynsraT NEPBOro U3MEpEHUs;

b) cymmapHas ctaHpapTHas HeonpegeneHHOCTb MOXET CRY>XUTb OCHOBOIA ANsi NpakTudeckoro cnocoba pacyerta
MHTEpBaros ¢ 3aflaHHbIM YPOBHEM J0BEpUS,

C) oTnagaeT HeobXoMMOCTb B pasfeneHnn COCTaBNSAIOLMX Ha «CryYaiiHble» U «cucTeMaTudeckue» (UNKU B Kakoun-
nu6o uHom knaccudukaLym) Npu oLeHMBaHNN HeONPEAENEHHOCTN U3MEPEHUA, NOCKOMBKY BCE COCTaBNAOLME Heonpeae-
neHHocTn obpabarbiBaloTcs eAuHBIM 06pa3om.

MocneaHuid apryMeHT ocoGeHHO BaxeH, NOCKOSMbKY yKasaHHOe pasfgeneHne 4acTo SIBMSANOCh UCTOMHUKOM Hepopasy-
MeHui. CocTaBnaLLMe HeonpeAeneHHOCTU HENb3A U3HaAYaNbHO OTHECTU K «CNyYalHbIM» UINKW «cUcTeMaTudeckumy». Ee
npypoAa 3aBUCWT OT YCMOBUIA MCNONBL30BAaHUA COOTBETCTBYIOLWMUX BENUYUH UNK, Bornee CTPoro, oT KOHTEKCTa, B KOTOPOM
flaHHas BeNnn4nHa BXOAUT B MaTEMaTUHECKyI0 MO enb, ONUCLIBAOLLYIO U3MepeHne. Ecnu Ty e camyio BENUYUHY UCNOonb-
30BaTb B ;PYroM KOHTEKCTe, TO «CryYaiiHasi» COCTaBNAIOLWAn MOXET NPeBPaTUTLCS B «CUCTEMATUYECKYIO», U HA06OPOT.

E.3.7 Mo npuyunHe, ykasaHHoi B E.3.6, nepeuncnenue c), Pekomerngauyusa INC-1 (1980) He noapasfenset coctas-
NAOLWMe HeoNpeAeneHHOCTU Ha «crnydvaiiHble» U «cucTemaTudeckue». B cylHocTH, Korga Aeno 4oxoauT A0 pacqeTa
CYMMapHOW CTaHAapTHON HEOMNPEeAEeneHHOCTH pesynbTaTa U3MepeHuns, B TaKOM pasfieneHnn HET HeobXoaUMOCTH, U, cne-
foBaTenbHO, HeT HeoBXo4MMOCTU B CaMOil 5ToW Knaccudukalun. Tem He MeHee, MOCKOMbKY KpaTkue o6o3HavYeHns MoryT
ObITb YA06HBI NPU 06CYXAEHUN TEX UMKN UHBLIX BOMPOCOB B faHHOW obnactun, Pekomenaauus INC-1 (1980) BBoguT Apyryto
KnaccudmKaLmio, OCHOBaHHYH Ha ABYX CYLLECTBEHHO pa3HbIX METO4ax OLEHUBAHUSA COCTaBMSAOWNX HEONPEAENEHHOCTU:
AnB(cMm. 2.3.21n23.3).

PasgeneHve no MeTogam OLEHUBaHUA COCTABMSAIOLUMX HEOMPEAENEHHOCTM NO3BONSET Usbexatb NPUHLMNNANbHON
npobreMbl, CBA3aHHON € KnaccuduKaLMein cammux CoCTaBMAOLLMX U 3aKnoYaroLLencst B 3aBUCUMOCTH 3Tol knaccudukauum
OT YCMOBUIA UCMOMb30BaHWA COOTBETCTBYIOLLMX BeNnymnH. OfHaKo BBeAEHWE KnaccuuKaLmn no MeTofaM OLEHUBAHUSA, a
He Mo BMAY COCTaBMSAOLUMX, HE UCKIoHaeT 06befNHEHNST COCTaBMNAOLLMX, OLeHMBaeMbIX pasHbIMU METogaMK, B rpynnbl,
MCXOAA U3 NpaKTU4ecKom LienecoobpasHoCTy 3TOro 418 AaHHOTO KOHKPETHOro M3MEPEHUs. [IPMMepoM MOXET CIYXWUTb CpaB-
HeHWe pacyeTHbLIX U SKCNEPUMEHTaNbHBIX 3HAa4YE€HUI BLIXOAHOW BENUUMHEI CIOXHOW U3MEPUTENBHON cucteMbl (cM. 3.4.3).

E.4 CtaHpapTHOe OTKNOHeHUe KaK Mepa HeonpeaeneHHOCTU

E.4.1 ®opmyna (E.3) TpebyeT, uTobbl HE3aBUCUMO OT crnocoba oLeHUBaHUS HeoNpeAeneHHOCTU BXOAHOW BENTUYUHDI
oHa 6bina npefcTaeneHa B BUAe CTaHAapTHON HeoNpeAeneHHOoCTH, T. €. KaK OLeHKa cTaHAapTHOro oTKIoHeHus. Ecnu
B Ka4yeCTBe XapaKTepUCTUKU HeompeneneHHOCTH B3ATa gpyras, Hanpumep, «besonacHas» BefMUYMHa, TO ee HEMNb3s UC-
none3oBaTe B popmyne (E.3). B 4aCTHOCTU, €CNnK TaKoi XapaKTepUCTUKOW ABMAETCHA «BEePXHSASA rpaHuLa norpeLlHocT»
(T. e. MakcManbHO BO3MOXHOE OTKITOHEHUWE OT MnpeArnonaraeMoi My4dileid oLEHKW BXOLHOW BENUYUHEI), TO MOSyveHHas
no gopmyne (E.3) oueHka He ByaeT UMETb ACHOrO PU3NYECKOro CMbICHa U OKaXETCA HENPUrofHON ANs nocneayroLero
UCMonb30BaHUs B pacyeTax HeONpeAeneHHOCTU JpYruX BENUYUH, €Cru B 3TOM BO3HUKHET HeobxoauMocTb (cM. E.3.3).

E.4.2 Ecnu cTaHaapTHYO HeorpedeneHHOCTb BXOAHOW BENUYUHLI HeMb3s OLEHWTb Ha OCHOBE CTaTMCTUYECKOro
aHanusa pesynLraToB JOCTaTOMHOrO YUCna NMOBTOPHLIX HabrroAeHU, To HeOBXOANMO NPUHATE NPEANOTIOKEHNE O BUAE
pacnpefeneHns BepoATHOCTEN 3TOI BENMYUHBLI Ha OCHOBE WMEloLenca nHdopMaLmn, KoTopasi, Kak npaBuIio, ropasgo
Gonee ckygHa, YeM XoTenock Obl. 3T0, OfHAKO, HE 03HaYaET, YTO faHHoe pacnpefeneHue SyaeT «HepeanucTUYHBIM» UK
«HernornHoueHHbIMy. Kak 1 Bce pacnpeferneHusi BeposiTHOCTel, oHo ByaeT npeAcTaBnsiTb coboii BelpaXeHUe MMeloLmuxcs
Ha flaHHbI MOMEHT 3HaHW.

E.4.3 OueHku, nofy4eHHble Ha OCHOBE MOBTOPHLIX HabntogeHwit, He o6s3aTensHO GyAyT NPeBOCXOAUTL MO KavyecTBy
nony4eHHble UHBEIMKM MeToAamu. MycTb s(c7) — BblbopoYHoe cTaHAapTHOe OTKIIOHEHWe CPpefHero apMMeTUYECKOro no
N He3aBUCUMbIM HabnAEeHUsM g, HOpMankHO pacnpefeneHHol crny4YainHon nepemeHHoi g [cM. opmyny (5)]. Benuunna
s(c_]) npeacTaBnseT co6oil cTaTucTUKy (cM. C.2.23) AN1s OLeHKU & (§) — CTAaHRapPTHOMO OTKIOHEHUS! CITy4aiiHOM NepemeH-
HOW G, W oHa coBnagana 6bl cO CTaHAaPTHLIM OTKITOHEHUEM pacnpeaeneHns G, ecnm 6bl Yncro HabntogeHuii Guino Gec-

KOHeuHbIM. [lucnepcuio o2 [S(ﬁ)] OLIEHKM CTaHAAPTHOrO OTKMOHEHN S(§) MOXHO NONYYUTL MO NPUBIUKEHHON opmyrie

o2[s(@)]=5%(3)/(2v), (E.7)

rae v =n—1-—uucno creneHeit cBo6oAbl ANA s(g) (cM. G.3.3). Takum 06pa3om, 3a4aBaeMOe OTHOLLIEHUEM c[s(&)]/c(&)

OTHOCUTENbHOE CTaHAapPTHOE OTKIOHEHUe S(§), KOTOPOe MOXHO B3ATL 3@ Mepy OTHOCUTENBHOI HeonpeeneHHocT s(g),
cocTaBnseT npubnuantensHo [2(n — 1)I1/2. Takas «HeonpeaeneHHOCTL HEONPEAENeHHOCTU» BENMYNHBI G, 0BYCIOBNEH-
Hast YMCTO CTAaTUCTUYECKON MPUUUHOIA OrpaHUYEHHOCT obbeMa BbIGOPKKU, MOXET ObITb Ha yAMBMEHUe BbicoKka. Tak

ansa n = 10 oHa coctaenseT 24 %. 3T0 U Apyrne 3HayeHUs OTHOLWEHUA G[S(a)]/ﬁ(ﬁ) AN pasHbIX N NpuBefeHbl B
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Tabnuue E.1, us koTopoit BUAHO, YTO AN BCTPEYAIOWMUXCA Ha NPaKTUKE 3HA4YEHWUIA N CTaHAapTHOe OTKNOHEHWE OLEHKU
CTaH[apTHOro OTKMOHEHUA HeNb3sl cuuTaTb nNpeHebpexumo mManeim. OTctofa criefyeT BbIBOG, YTO OLieHKa CTaHAapTHO
HeonpefeneHHocTU No Tuny A He obasatensHo SyaeT Gonee HagexXHON, YeM no TUny B, 1 4YTO BO MHOMUX NPaKTU4ECKUX
M3MepUTENbHBLIX CUTYaLMsX, Korga Yncrio HabnofeHW orpaHyeHo, COCTaBmsAWMe ¢ OLeHKoi no Tuny B moryT BeiTb
M3BECTHbI Ny4LLe, YeM COCTaBMALLME C OLIEHKOR Mo TUMy A.

Tabnuuya E.1— OTHOWeHWe cTaHAAPTHOro OTKIIOHEHUA BLIGOPOYHOrO CTaHAAPTHOMO OTKIOHEHUSI CpefHEro apudme-
TUYECKOro Mo N He3aBUCUMBIM HabniogeHUsM HopMaribHO pacrpefeneHHol cnyyaitHo nepeMeHHol g K cTaHhapTHOMY
OTKIMOHEHNIO CpegHero apudMeTMIeckoro, c[s(&)]/c(ﬁ) @ ®

Yucno HabnogeHuii n c[s(c‘;)]/c(c‘y) B MpoLIeHTax
2 76
3 52
4 42
5 36
10 24
20 16
30 13
50 10

®) 3naueHns B NpaBom cTon6ble Nomy4eHsl U3 TouHoro Beipaxerns o[s(§)]/o(F), a He ero npubnkeHns
[2(n - 112

®) B BeipaxeHun o[ s(7)]/o(F) sHameHatens o(F) senseTcs MaTemaThyeckum oxuaannem [ S/yn, aumc-
nutenb o $(§)] — keappaTHLIM KopHeM 13 Avcnepeun V S/\/ﬂ rAe S — cryyaiiHas nepeMeHHasi, paBHas oLieHKe
CTaHAaPTHOrO OTKIOHeHUs Mo Buibopke Xy, X5, ..., X, o6bemMa nrayccoBoi cry4aiiHoil nepeMeHHoOl ¢ MaTemaTiye-
CKUM OXUAGHWEM |1 1 Aucnepcueil 62

MaTemaTudeckoe oXugaHue n 4UCnepcus BenuuuHel S UMeroT Bua
2 I'(n/2)

rae I'(n) — ramma-dyHKUWA. CnegyeT oTMETUTb, YTo E[S] < o npu n < oo,

E[S]= V[S]=c2-E[S],

E.4.4 B Ka4ecTBe aprymMeHTa B Nonb3ay CyLLecTBOBaHWS COCTaBNSAIOWMUX HEONPEAENEHHOCTU NPUHLMNUANBHO pa3-
HoWi NPMPOALI BbIABUranocb coobpaxeHune, YTo HeonpeaeneHHOCTU AN KOHKPETHLIX METOAO0B U3MePEeHUI ABNAIOTCSA CTa-
TUCTUYECKUMUN XapaKTEPUCTUKAMMN Cry4aliHbIX NepeMEHHBIX, TOrAla Kak €CTb NPUMEPLI «4UCTO CUCTeMaTUHecKux adpdek-
TOBY», KOTOpble JOMKHbl 06pabaTbiBaTbCsi MHBIM CrocoboM. B kavyecTBe Takoro npuMepa HasblBanocb HEU3BECTHOE, HO
MOCTOAHHOE CMELLEHNe pe3ysbTaToB, NOMyYeHHbLIX C NOMOLLLIO HEKOTOPOro MeToAa U3MePEHUI, NPUYNHON KOTOPOro MOr-
1o 6blTb HECOBEPLUEHCTBO NGO camoro MpuHLUWNa usmepeHuid, 6o NpeanonoXeHW, NONOXEHHLIX B OCHOBY MeToaa.
OpfHako ecrn BO3MOXHOCTb TAKOro CMELLEHUS NOATBEPXEHa U NPU3HAHO, UTO €r0 3HaYeHUE MOXET ObITb 3HAYUTENLHBLIM,
TO faHHOe cMeLLeHe MOXET BbITb OnMcaHo Yepes BepOSTHOCTHOE pacnpefeneHue, npudem B 0CHOBY BbIGopa pacnpege-
neHus fomkHa ObiTb NONoXeHa Ta e MHOopMaLMsA, KoTopas No3BoWNa NPUATK K 3aKNIOMEHUIO O CYLLECTBOBAHWUMN AaH-
HOro CMELLEHUS U O ero 3Ha4YUTenbLHOCTU. [1OSTOMY, ecrnv NOAXOAUTE K BEPOSATHOCTU KaK K CTENEeHN yBEPEHHOCTU B TOM,
YTO HeKkoTopoe cobbiTUe NPOon3oiiaeT, To BKNag NogobHoro cuctemaTuyeckoro acpdpekra MOXeT GbiTb yHTEH NPU pacyeTe
CYMMapHO# CTaH4apTHOW HeonpeAeneHHOCTU pesynbrata U3MepeHUs Yepes OLEeHKY CTaH4apTHOW HeonpeaeneHHOCTU
anpuopHOro pacnpejeneHns BeposTHOCTE, CBA3aHHOro ¢ aTUM achcpekToM, 1, crnegoBaTenbHo, 3TOT BkNag 6yaet cymmu-
poBaH eAnHbIM 06pa3oM CO CTaHAapTHLIMU HEOMNPEAENEHHOCTAMM 4 PYruX BXOAHLIX BEMUYUH.

lpumep — OnucaHue MemoOUKU 8bINMoJIHeHUs1 usmMepeHuli mpebyem, Yymobbl exo0Has eeslu4uHa pac-
cyumbleaslacb 4epe3 passioxeHue e cmerneHHol psad, YneHbl ebicuie2o opsiOKa KOmopozo U36eCmHbl He MOYHO.
Cucmemamuyeckuli aghghekm, cesizaHHbIll C HEEO3MOXHOCMbLIO MOYHO y4Yecmb YJIeHbl ebICWUX MopsdKoe,
npueodum K Heu3eecmHOMY MOCMOSHHOMY CMeW,eHU0, 3Ha4eHUe KOMopoao HeE803MOXHO ycmaHoeumb 3KC-
nepumMeHmarsnsHo nocpedcmeom rMOEMOPHbLIX usmepeHul. losmomy, ecnu cmpoao ciedosams «4acmomHOMY»
nodxody K uHmMepnpemayuu eeposimHocmu, HeornpedeneHHOCMb, C8s3aHHYI0 C OaHHbIM 3(bheKmoMm, Hellb3s
OUeHUMb U 6KTIOYUMbL 8 HeornpedesleHHOCMbL OKOHYame lbHO20 pe3yibmama u3mepeHull. Bmecme ¢ mem UH-
mepnpemauyus eeposiMHOCMU KaK cmereHU yeepeHHoCcmMuU 1o3eoJsisiem ofnucams HeornpedesieHHOCMb, ceési3aH-

51



rocCT 34100.3—2017

HY0 € cucmemamuy4ecKuM 3ghgheKmom, yepe3s anpuopHoe pacnpedeneHue eeposmHocmel (ebi6paHHoe Ha OCHO-
ee umerouwyuxcsi ceedeHull 0 He MOYHO U3BECMHbLIX Y/IeHaX Pa3/I0KeHUs]) U eK/TIoYUMb ee 8 pacyem CyMMapHoU
cmaHdapmHoll HeonpedesleHHocMU pe3yikmama uamepeHull, 1odo6Ho robol dpyeoli HeonpedeneHHocmu.

E.5 CpaBHeHMWe ABYX B3rNAAOB Ha HeoNpeaeneHHOCTb

E.5.1 OcHOBHOE BHWMaHWe B HacToswWeM Pykoeodcmee yAeneHo He HernosHaBaemblM «UCTUHHOMY» 3HaYeHWUIo
BEMUYMHbLI U MOrpeLLHOCTU ee onpeaeneHusi (CM. npunoxexue D), a pe3ynsraTty M3MepeHns U OLEHUBaHWIO ero Heonpe-
feneHHocTu. MNpuHAB 3a pabodyto rMnoTesy, YTO Pe3ynsTaT U3MEpeHUs ABNSETCA NPOCTO 3HaYEHUeM, NPUNUCaHHLIM W3-
MepsieMoli Benu4nHe, U YTO HeoNpeaeneHHOCTb pesynkTaTta M3MepeHUst ecTb Mepa pa3bpoca 3Ha4eHUi, KoTopble MOryT
ObITe 06O0CHOBAHHO MpUMNUCaHBl U3MepsSeMOoil BeNUYUHE, HacTosee Pykogodcmeo, B CYLHOCTH, YCTpaHAET 3a4acTyio
HEeBEpHO NCTONKOBLIBAEMYHO CBA3b MEXAY HEOMNPEAENEHHOCTbIO U HeMo3HaBaeMbIMU KUCTUHHBIMY» 3HAYEHUEM BEMUYUHbI
U NOrpeLUHOCTbLIO.

E.5.2 OTy cBA3b MOXHO MOHATL, paccMaTpuBas BbiBof opmynbl (E.3), T. €. 3aKoH TpaHcOopMupoBaHUs Heonpeae-
NeHHOCTEeN, C NO3ULIUA « UCTUHHOTO» 3HaYEeHWSA 1 NOrpeLHOCTU. B 3ToM cnyyae |; MOXeT ObITk UCTOMNKOBaHa Kak Hen3BecT-
HO€, eUHCTBEHHO® «UCTUHHOE» 3HaYeHNe BXOAHOM BENUUUHBI W;, N Kaxaan w; NnpeanonaraeTca cBA3aHHOM ¢ UCTUHHBIM
3Ha4YeHNeM |I; COOTHOLLEHNeM W; = L, + €, FAe §;— norpewHocTb HabnofgeHua w;. Matemarndeckoe oxuaaHue cryvaiHon
nepemMeHHol g; NpegnonaraeTca paBHbIM Hynto, E(g;) = 0, a Ancnepens — c,-z, E(s,?) :0',-2. Torga dpopmyny (E.1) MoxHO
npeAcTaBuThL B BUAE

N o
i (E-8)

rae e, = zZ— |, — NOrpelHoCTh, cogepxallasncs B BbLIXOA4HOW Benu4inHe z. Ecnu Tenepb B3ATb MateMartu4eckoe oxngaHume

KBagpara €,, To MOXHO MONy4uTb opMyny, naeHTuuHyto (E.3), Ho B KOTOpoOi nof 03 = E(SE) byAeT NoHUMaTbCA AUC-

2
nepcus e, noa py = v(s,,sj)/(c,ch)v — KO3 PULUMEHT KOppenaLuum g; n €; anop V(g sj) = E(g, sj) — KoBapuauus €; 1 g;

Takum O6p830M, aucnepcun u KOSquJVILWIeHTbI Koppenauun 6yAyT CBA3aHbl HE C CaMUMU BXOAHbLIMU BEJTUHUHAMWU, a C UX
rnogpewHocmsamu.

MpumedaHue — 3aeck NpeanonaraeTcsi, YTo BEPOATHOCTL MPEACTaBnsieT coboii cTeneHb YBePEeHHOCTN B Ha-
CTYMNIEHUN TOrO UK UHOTO COBLITUSA, YTO NOLPa3yMeBaeT BO3MOXHOCTb OffMHAKOBO MHTEPMPETALMM CUCTEMATUYECKIUX U
cnyYaiiHbIX NOrPELLHOCTEl, Tak YTO €; MOXET GbiTb NOrPELIHOCTBIO No6oro Buaa.

E.5.3 Ha npakTuke pasHuua B AByX B3rnsgax Ha HeonpeaeneHHOCTb U3MEPEHUSA He NPUBOAUT K pa3HULIE B YNUCITO-
BbIX OL|EHKaX pesynsraTta U3sMepeHus U HeonpeeneHHOCTH, NPUNMCEIBAEMON 3TOMY pesyneTary.

Bo-nepBbix, B 06omx cryyasix Ans nofy4eHUs Haunydlleid oLeHKW z Ha ocHoBe (YHKUMOHArbHON 3aBUcMMocTh f
UCNOMb3YITCA HAaUNyYLLINe OLeHKN BXOAHbLIX BENMHUH W; CrieacTBueM STOro ABMAETCA OTCYTCTBUE pasnnyns 8 pacyemax
Hauny4Lw1X OLEHOK He3aBMCMMO OT TOro, CBA3LIBAIOT M WX C CaMUMMK BENWYMHAMU UMU C «UCTUHHBIMW» 3HAYEHUSMU
BENUYUH.

Bo-BTOpbIX, MOCKOMLKY €; = W; — |I; 1 K&XA0€ L, NpeacTaBnseT coboi eAnHCTBeHHoe (hUKCMpOBaHHOE 3HajeHue, T. e.
He nMetoLLlee HeonpeaeneHHOCTH, AUCNePCUU U CTaHAaPTHLIE OTKIOHEHUA ANA €; U W; Oy4yT paBHbI Mexay co6oi. 3To 03-
Ha4aerT, YTo B 060MX Cryyasix CTaHAapTHLIE HEONPEAENEHHOCTH, UCMOSIb3yeMble B Ka4YECTBE OLEHOK CTaHAAPTHLIX OTKIO-
HEHUI ©; ANA NONyYeHNs cCyMMapHON CTaHLapTHOW HEOMPEAENEHHOCTM pesyrnsraTa USMePEeHus, O4NHaKoBbI U AakoT OfHO
W TO Xe YUCIIOBOE 3HaYeHNe ANs HeonpeaeneHHOCTU. M ONATb HET HUKaKOoW pasHULbl 1pu pacyemax, paccmaTpuBaeTcs
nn cTaHfjapTHas HeonpefeneHHOCTb Kak Mepa paccesHUs, onpeaensaemMoro pacnpefeneHmemM BeposTHOCTEW BXOLHON
BENUYMHBI, MW KaK Mepa paccesiHUs, onpefenseMoro pacnpeaeneHmemM BepOSTHOCTEH NOrpeLLHOCTW 3TOW BEMUYMHLI.

MpumeyaHune — Ecnu He genaTb JONYLLEHWSs, yKasaHHOro B npumeydanun kK E.5.2, To npuBeaeHHbIe B HacTos-
LeM nogpasaene paccyxaeHus 6uinn Obl HecnpaBeanMBLl 3a UCKITIOYEHMEM YaCcTHOro Cryyasi, Koraa HeonpegeneHHoCTH
BCEX OL|EHOK Mony4atoT Ha OCHOBE CTaTUCTUYECKOro aHanuaa NoBTOPHbLIX HabMtoAeHWiA, T. €. oLeHBaHeM Tuna A.

E.5.4 MNpu ToM, YTO Nogxod, OCHOBAHHbIA Ha MOHATUAX KMCTUHHOrO» 3HAa4YEeHWUS U MOrpeLLHOCTU Ja€eT Te Xe caMble
YWUCIIOBbIE Pe3ynbTaThl, YTO W MOAX0A, MPUMEHSEeMbI B HacToswweM Pykogodcmee (MpW YCroBUW CNpaBegnMBoOCTU 40-
NyLLEeHWs, U3NOXEHHOro B npumedarHun K E.5.2), nanoxeHHasn B Pykogodcmee KOHLENLMSA HeonpeeneHHoCTH yCTpaHsaeT
nyTaHULy Mexay NOHATUAMMW NOrpeLllHOCTU U HeonpeaeneHHocTy (cM. npunoxerune D). MNepeHoc Pykogeodcmeom OCHOB-
HOro BHUMaHusA Ha Habniogaemoe (oLeHWBaeMoe) 3Ha4eHUe BenNuYmMHbl U Habnogaemyto (oLeHUBaeMyto) BapuaTMBHOCTb
3TOW BENMYUHBI AenaeT caMo YNOMUHaHWEe O NOTPELUHOCTSAX U3MULLHWM.

52



rOCT 34100.3—2017

Mpunoxenune F
(pekomeHayemoe)

MpakTuyeckne pexomeHaaumMm
Nno oLleHMBAHUIO COCTABNAIOLIMX HeonpeaeneHHOCTH

B HacToAlleM NPpUNoXeHUW npuBeaeHbl JONONHUTENBHBIE YKasdaHUA No OUeHUBaHUI COCTaBNAKRLWNX HeonpeaeneH-
HOCTW, B OCHOBHOM MNPaKTU4YECKOro Xxapakrepa, KOTopble AONONMHAKT NONMOXeHUA pasaena 4 HacToALero PyKOGO@CITIGa.

F.1 OueHnBaHuWe cocTaBnsAOWEN HeonpeaeNeHHOCTU Ha OCHOBE NOBTOPHbLIX HabnogeHuit
(oueHuBaHue TuNa A)

F.1.1 CnyyaiiHOCTb U NOBTOpPHbIe HabniogeHuUs

F.1.1.1 HeonpeaeneHHoCcTH, Nofly4eHHbIe Ha OCHOBE MOBTOPHbLIX HAOMIOAEHWIA, 4acTo MPOTUBOMOCTABAIOT OLEHU-
BaeMbIM APYrMU MEeTofaMM Kak «0ObeKTUBHbIE», «CTaTUCTUYECKU CTporue» W T. N. Takas no3uuus npegnonaraet, YTo
ANA NONy4eHnsa oLEHOK No TUny A JOCTaTOYHO NPOCTOro NPUMEHeHUs POpMyn MaTeMaTUYECKOR CTaTUCTUKN 6e3 Heobxo-
LVMOCTU cofepxaTefibHoro aHanusa. 3ta Todka 3peHUsi NMLLIEHa OCHOBaHMS.

F.1.1.2 B nepeyto ovepeab CrieayeT 3aAarbCa BOMNPOCOM, B MOMHOW N Mepe MOBTOPHblE HabniogeHusa ABnstoTes
pe3ynsraTtomM He3aBUCUMbIX MOBTOPEHUIA NpoUeAypbl U3mMepeHnit. Ecnu Bce HabnogeHUs nonyyeHsl Mo €AUHCTBEHHOM
BblGOpKe U ecnu BasTWe BLIBOPKN ABNSETCA YacTbio NpoLenypel M3MepeHuii (4TO UMeeT MecTo, B YaCTHOCTH, Koraa us-
MepsieMOW BEMUYMHON SBNSAETCH XapakTepucTuka camoro marepuana, a He obpasua 3Toro marepuana), TO NMOBTOPHbIE
HabntoAeHns Henb3sa paccMaTpuBaTk Kak He3aBucuMble. B 3ToMm crnydae oLueHKy AUcnepcuu, Nory4eHHOR No NOBTOPHLIM
HabnogeHuaM Ans eAMHCTBEHHOW BbIOOPKK, CriefyeT CYMMMPOBATL C OLIEHKOW AMCNepcuu, XapaKTepusyollei pasbpoc
3HaYeHU U3MepsieMoii BENUYMHEI MeXay BbIGopKamu.

Ecnwn cocTaBHOI YacTbio NpoLeaypbl U3MepeHuii SBNseTCA ycTaHoBKa Hynsi npubopa, To aTa onepauvs JoimkHa
BBIMOMHATLCA MPU KaX40M MOBTOPHOM U3MEpeHWU, faxe ecnun Apeid Hynsl B TeYeHWe BCEro BpEMeHW NpoBeaeHus
HabntofeHunii NpeHebpexnMo Mar, NOCKoNbKY faHHasa onepaumsa NOTEHUUANbLHO MOXET BbITb UCTOMHUKOM COCTaBNALEN
HeomnpefeneHHOCTH, KOTOPYHO MOXHO OLEHWTb CTAaTUCTUHMECKUMU METOZaMM.

Moao6HBLIM e 06pasoM, ecrnn Npu U3IMEPEHUsIX KOHTPONUPYIOT NokasaHua GapomeTpa, To WX, B NpUHLUMNe, cneay-
€T CYMTBIBaTh NPU KaXJoM NMOBTOPHOM U3MepeHUU (MpeanoqTUTENBHO, NpeaBapuUTenbHO BbiBeas Npubop U3 CocTOSHUA
paBHOBECUA W LOXAABLUWCH €ro BO3BPALLEHUS K 3TOMY COCTOSIHWIO), NOCKOMbLKY Aaxe Npu NOCTOSHCTBE KOHTPONUPYEMOro
[ aBreHns BO3MOXeEH pa3bpoc Kak B NoKazaHUAX Npubopa, Tak U B CYATAHHBIX 3HAYEHUSIX NOKa3aHWIA.

F.1.1.3 Janee HeoBxoAnUMO BLIACHWUTbL, ABAAIOTCS MU BCE BMUAIOLME BEMUYUHLI, NpejnonaraeMele cryvyaiHbIMu,
TaKoBbIMU B AE€ACTBUTENBHOCTH, OCTAIOTCA NN COOTBETCTBYIOLLME UM MaTeMaTyeckue oXuaaHusa U AMcnepcum HeU3MeH-
HbIMU UK CYLLECTBYET BO3MOXHOCTbL UX HEKOHTpONUpyeMoro Jpeiida Bo BpeMs NpoBeAeHUs NOBTOPHLIX U3MepeHuid. Mpu
HalM41m AOCTaTOMHOrO YUCNa NOBTOPHLIX HabnoAeHNi A MOXKHO PEKOMEHAOBATL CrEAYIOLLYIO NpoLeaypy: pasbuTts nepuog,
MOBTOPHbIX HabNlogeHN Ha AiBe YacTK, paccunTaTb cpefHne apudMeTUieckue U BoIBOpOYHbIE CTaHAapTHBIE OTKIOHEHUSA
ANA KaXA0N U3 3TUX YacTeil, Mocre Yero CPaBHUTL iBa CpeHUX apudMeETUHECKUX APYT C PYTOM U ONPEeAenuTb, ABMNseTcs
NW pasHOCTbL MeXAY HUMKN CTAaTUCTUYECKWN 3HAYUMON. DTO NO3BOSIUT OTBETUTH Ha BOMPOC O HaNU4YUU UNKU OTCYTCTBUM U3-
MEHSIOLWENCA BO BPEMEHN BNUSAIOLLEN BENUYNHBIL.

F.1.1.4 Ecnu snuaowmumMmn BenuynHaMmn SBnsAOTCA napameTpbl cuctemsl obecnedeHna pabotel nabopaTtopun (Ha-
NpsXKEHNE N YacToTa AMEeKTPUYECKON CETU, AaBIeHNWe U TeMnepaTypa BOAbl, AaBlieHue B CUCTeMe NoAadvu asoTa U T. M.), To
06bIYHO UX U3MEHEHUS cofepXaT 3Ha4YMTENbHYIO HeCIy4YailHylo COCTaBMSAIOLLYIO, KOTOPOW HENb3A NpeHebpeYb.

F.1.1.5 Ecnu yndpa mnagiuero paspsaa nokasbiBaloLero ycTpoiictsa Ludposoro npubopa HenpepbiBHO N3MEHS-
€TCA BCNeACTBUE «LWyMay, TO 3a4acTylo B peructpaLum nokasaHus ckasbiBaloTcs cybbeKTUBHEIE NPeAnoYTEHNA onepaTo-
pa. B Takux cny4asx Lenecoobpa3sHo HaiiTu cnocob «3aMopo3nTby nokasaHus Nnpubopa B HEKOTOPbI MOMEHT BPEMEHU Y
3aperncTpupoBaTh 3TO «3aMOPOXEHHOE» NoKasaHue.

F.1.2 Koppenauun

Bonbluas YacTb HacTosLLEero noapasfena NpUMeHUMa Taioke U K OLIEHMBaHNIO CTaHAAPTHON HeonpeaeneHHOCTU Tuna B.

F.1.2.1 KoBapuauust oLeHOK ABYX BXOAHBIX BESTUUUH X; 1 XJ MOXET ObITb NPUHATA PaBHOW HYNIO UMK CHUTATLCA He-
CYLLIECTBEHHOW, ecnu:

a) HeKOppEenNMPOBaHHLIMU SBNSIKOTCS ClyYaiHble NepeMeHHble X; U X; (HO He BEfIMYNHLI, KOTOPLIM 3T ClyYaiHble
nepeMeHHble COOTBETCTBYIOT — CM. NpuMeyaHue 1 K 4.1.1), HanpuMep, BCAeACTBUE TOr0, YTO OLIEHKU 3TUX NEPEMEHHbIX
nonyYeHbl N0 pa3HbiM CEPUSM MOBTOPHLIX HAbMOAEHWIA, NPOBEAEHHbIM B pa3Hble NepUoabl BpEMEHU, UK OHW NpeacTaB-
nAT coboi pe3yneTaTkl pa3HbiX HE3aBUCMMbIX NPOLIEAYP;

b) ogHa U3 BenuumH, X; unu Xj, MOXET paccMaTpUBaTLCA Kak HeU3SMeHHan BO BpeMs HabniofleHuiA;

C) UMetoLercs MHpopMaLK HEJOCTAaTOYHO Afisi OLIEHKU KOBapHUaLunn OLIEHOK X; 1 X/

MpumedvaHue 1 — C apyroil CTOpOHLI, B ONpefieNeHHbIX cy4asx (CM. NPUMep € 3TanloHOM COMPOTUBNEHWA B
npuMepe K npuMedanuio 1 B 5.2.2) o4eBMAHO, YTO BXOAHbLIE BEMMYUHBI NOSTHOCTHIO KOPPENUPOBaHHLI MeXAy coboi U YTo
cTaHAapTHblE HeonpeeneHHOCTU UX OLIEHOK NoAsiexar NpocToMy CYMMUPOBaHWUIO.
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MpumeyaHue2— PasHble 9KCMEPUMEHTbI MOMYT U He OblTb HE3aBUCUMBIMU, HAaNPUMEP, €CN B HUX UCMONb30-
BaH OAMH 1 TOT xe npubop (cm. F.1.2.3).

F.1.2.2 fsnsatTca Ny ABe BXOf4HbIE BENWYMHEI, O4HOBPEMEHHO OLieHUBaeMbIe Mo pe3yrnksrataM NoBTOPHLIX Habnio-
JEeHWA, KOpPEernupoBaHHLIMU, MOXHO onpefenuTb ¢ noMoLbto dopmynbl (17) (em. 5.2.3). Hanpumep, nycTe BXOAHLIMM
BeMnMYMHaMm ABNAKOTCA YacToTa reHepartopa 1 Temneparypa. Ecnm B oLeHKy 4acToTbl reHepaTopa He BHOCAT NonpasBKy Ha
Temnepatypy unu Tpebyemas nonpaska onpefeneHa HETOUHO, @ OLEHKN STUX ABYX BENUYUH MONyYaloT NO pesynsrataM
OAHMX W TeX Xe HabnodeHW, To KoppensaLmsa Mexay oLeHKaMu MOXeT BbiTb 3HaYUTENBHOMR, YTO MOXHO BbISBUTL MO Bbl-
YWCIIEHUIO KOBapUaLMm ANA YacToTbl reHepaTopa U TeMnepaTypbl OKpy>KatoLLEro Bo3ayxa.

F.1.2.3 Ha npakTuke BXoAHbIe BENWYMHLI HaCTO KOpPenMpoBaHHbL! Mexzy coboii U3-3a MCNONb30BaHWUA NPU UX OLEH-
Ke OfHUX U TeX Xe 3TaroHoB, U3MepUTeNbHbLIX NPMBOPOB, CNPaBOYHbLIX AAHHBIX U AaXe METOAOB W3MEpPEHUN, NpuyveM
Kaxabll M3 nepedncrieHHbIX akTopoB MOXET BHOCUTL CyLLECTBEHHYIO HeonpeAeneHHocTb. Ana npuMepa MoxHo Ges
notepu o6LUHOCTY NPeANONOXUTb, YTO ABE BXOAHbIE BENUYMHBI X; 1 X5 C OL@HKaMI COOTBETCTBEHHO X4 W Xp 3ABUCST OT
HECKOIBKUX HEKOPPENMPOBaHHLIX BENNIMH Qq, Q, ..., Q;. Takum oBpasom, X; = F(Qq, Qq, ..., Q) n X5 =G(Qq, Qq, ..., Q).
XOTS BIUSIHUE HEKOTOPbIX U3 3TUX BEMUYUH MOXET NPOSIBIATLCSA TONBKO B OAHOW (OYHKUMU U He NpOSBNATLCA B ApPYroi.
Ecnu u2(q]) npeacTaenser coGoi OLeHKY Aucnepcuit OLeHKN q; BenuumHel Qy, TO OLIGHKY AUCNEPCUMN AN X4 MOXHO Nony-
4uTb no gopmyne (10) (em. 5.1.2)

u?(x) = iEaFluz (a7). (F1)

=1\%

AHanoru4Heslil Bug MmeeT copmyna gng u2(x2). OueHKy KoBapraLuu ANs X4 U Xy MOXHO NONY4nTL NO hopmyne

L oF oG
u(xq.xz) = Z 3q; 54, v?(ar)- (F2)

MockonbKy BKNag B CyMMY BHOCSAT TOSIbKO Te BRUSIOWMNE BENWYMHBI, 4NA KOTOPbIX OAHOBPEMEHHO BLINOSHAOTCA
ycnosusa OF/0q; # 0 n 0GlOq; # 0, To Npn OTCYTCTBUM OBLLMX BEMUYMH, BXOASLYMX B BEIpaXeHUe kak Ansa F, Tak u ans G,
KoBapuauusa ByaeT paBHa Hynto.

OueHKy KOSULIMEHT KOPPENALMM (X4, X5) ANA OLIGHOK X4 U Xo NOAYHAIT U3 U(X4, X5) [opmynbl (F.2) n (14) ¢
ucnone3oBaHueM opmynbl (F.1) ANS BbMUCNIEHUS U(X,) U @aHaNorniHoli el popmMynbl AN BEIYUCAEHUS U(X,), CM. Tak-
xe dopmyny (H.9) B H.2.3]. Bo3amoxHbI criy4au, Korda oleHka KoBapuauuu ANsi OLEHOK ABYX BXOAHLIX BenuyuH 6yaet
BKMtovaTh B cebs 1 cocTaBnstoLLyto, 0ByCroBNEHHYIO CTaTUCTUYECKON CBA3BIO MEXY BXOAHLIMU OLieHKaMu [CM. hopMy-
ny (17)], v cocTaBnstoLyto, 06yCcrnoBeHHyH 0BLLMMUN BITUSIIOLMMW BENMYMHAMM, KaK B HACTOSILLLEM MyHKTE.

Mpumep 1 — 3marnoHHbIl peaucmop R, ucnons3yiom dnsa od0HoepeMeHHO20 onpedesnieHusi cunbl moka Il u
memnepamypbl t. 3HadyeHue Cuslbl MOKa NOJTyYalom, u3Mmepsis YugpoebiM 0JILIMMempoM pa3HoCMmb NomeHyua-
106 Ha KJIeMMax 3maJioHHO20 pesucmopa, a memnepamypy — fymem U3MepeHUs1 ¢ IoMoWwbio Mocma Yumcmo-
Ha u amasnoHHO20 pe3ucmopa conpomueseHus R(f) kanubpoeaHHo20 pesucmueHo20 Gamyuka memnepamypsl,
dns komopo2o coomHouieHue mexdy memnepamypoli u conpomusesieHueM e uana3oHe 15 °C < t < 30 °C onpe-
densemcs ebipaxeruem t =aR?2 (t)—t,, 2de a u ty— useecmubie koHcmaHmbl. Takum 06pa3oM, sHaveHUe Cunbl
moka nosy4aiom no goopmyne I = VgIRs, a memnepamypbi — rio gpopmyne t = ap? (t)R3 —t,, 20e B(t) — omHowe-
Hue R(t)/Rg, uamepeHHoe ¢ NOMOWbLI0 MOCMa YumcmoHa.

lMockonbKy Ans usmepsiembix eenuyuH I u t obweli ssensemcst MosibKO enusiilouwjas eeNuyvyuHa Rg, mo
coanacHo popmyine (F.2) ebipaxeHue 1 Kosapuayuu Mexdy oyeHKaMu amux eesiuyuH 6ydem umems eud

(1)~ s e % (Rs) = -2 [ a0 (R Ja2 (R5) - 22z ().

(Onsa ynpoweHust 3anucu e aHHOM MPUMepe UCIoJIL308aHbl 0OHU U Me e CUMEOJIbI 051 0603HaYeHuUs!
8eJIUYUH U UX OUEHOK.)

Hna nony4yeHus yucnoeoil oyeHKU Koeapuayuu e rnosyyeHHyio ¢popmysy ciriedyem nocmaeumeb 3Ha4YeHUs!
usmepsiembix eenuyuH I u t u sHavenusi Rg u U(Rg), npueedeHHble € ceudemenscmee 0 Kanubposeke IMasioH-
HO20 pe3ucmopa. EduHuuyeil usmepenus u(l, t) 6ydem A - °C, NOCKOJILKY pa3MepHOCMb [ (Rs /Rs] paeHa
eduHuuye.

Hanee npednonoxum, ymo Hekomopas eenuyvuHa P cesizaHa ¢ exo0HbIMu eenuvuHamu I u t coomHoweHu-
emMmP= COI'-’/( Ty + 1), 20e Cy u T, — useecmHble KOHCMaHMbI C NPeHe6PeXUMO MallbiMu HeonpedeneHHocMAMU
[m. e. u2(C°) =0, u2(To) = 0]. Toeda e coomeemcmeuu c ¢hopmynoli (13) (cm. 5.2.2) ducnepcus P moxem 6bimb
ebipaxeHa Yyepes ducnepcuu I u t u ux koeapuayuio no ¢popmyne
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uz(P)=4u2(I)_4 u(1,t) N u?(t) .
P2 12 I(To+t) (T0+t)2

[ucnepcuu u?(I) u u?(t) nony4arom, IpuMeHssi popmyny (10) k coomrHoweHusm I= Vg/Rgu t = aB2 (t)RE - t,:

u?(1)/12 =u?(Vg)/VZ +u?(Rs)/RZ,
u?(1) = 4(t +1,)" u? (B)/B2 +4(t +1,)7 u? (Rs) /RE.

3deck dna npocmomsl npednonazaemcs, Ymo HeonpedeseHHOCMAMU KOHCMaHm t, U a makie MOXHO
npeHeb6peyb.

TNonyyeHHble YOpPMYIIbl MOXHO paccMampueams KaKk OKOHYameslbHbIe, MOCKOJILKY OUeHKU uz(Vs) u u?(p)
MOJHO Noslydumb 1o pesynbmamam roemopHbIX cYumbieaHull NoKasaHull eolbmmempa U NoemopHbLIX Uame-

peHull ¢ nromowibio Mocma YumcmoHa. Pasymeemcs, e oueHku u?(V) u u?(B) domkHb! 6bimbs makke eKIIH0YeHb!
cocmaenslowue HeonpedesieHHOCMU, Cés3aHHbIe C U3MepumesbHLIMU nNpubopamu (eonsmmMemp U Mocm Yum-
CMoHa) u Memodamu uamepeHull.

Tpumep 2 — B npumepe npumeyanus 1 k 5.2.2 npednonoxum, Ymo ypaeHeHUe KanubpoeKu Kaxdo20 pe3u-
cmopa umeem eud R; = o,Rs, 20e 3aHadeHUe KoahpuyueHma ¢; U €20 cmaHdapmHyio HeornpedeneHHocMb u(a,)
rosnyyalom Ha 0CHOee 10eMopHbIX HabnodeHull. Kpome mozo, npednonoxum, ymo o; = 1 u ymo cmaHdapm-
Has HeornipedenieHHocmb u(a;) npubnusumensHo 00Ha u ma e npu Kanubpoeke Kaxdoz2o pesucmopa, m. e.
u(u,) = u(w). Toeda e coomeemcmeuu c popmynamu (F.1) u (F.2) moxro nonysums u?(R;) = R2u?(a)+u?(Rs) u
u(R; Rj) = u"’(RS). B coomeemcmeuu ¢ ¢gpopmynoli (14) koagppuyueHm koppensyuu 0ns mobbix deyx pesucmo-
poe umeem eud

r(RiRy) = ry =11 +[ﬁr _ P

Mockonbky u(Rg)/Rg = 10~4, mo dns u(a) = 100 - 10-6 nonyyaem rg= 0,5; dnau(e)=10-10-5— ry= 0,990; ons
u(a)=1-106— r;; = 1,000. Budum, ymo ecnu u(a) — 0, mo rp—1u u(R)) — u(Rg).

MpuMeyaHune—B obeM cry4ae npu kanubpoBkax METOAOM CpaBHEHUS, Kak B BblLenpuBeAeHHOM Npumepe,
OLIEHKM MapaMeTpoB Kanubpyemblx 0GbLEKTOB ByayT KOPPENMPOBaHHLIMU, U CTENEHb KOPPENUPOBAHHOCTH 3aBUCHUT OT OT-
HOLLEHUSI HEOMPELEeNEHHOCTU, BHOCUMOI NPOLIEAYPOIt CpaBHEHUs!, K HeonpeaeneHHoOCTU 3TanoHa. B Tex criyyasix, koraa,
KaK 3TO YacTo criyvyaeTcsl Ha NpaKkTuKe, HeonpeaeNeHHOCTb NPOoLEeAYpLl CpaBHEHNA NpeHeGpexnMo Mana no cpaBHEHNIO
C HeomnpeaeneHHOCTLIO STanoHa, KOs ULMEHTL KOPPENALUKU paBHbLI €AUHULIE, M HEOMPEAENEHHOCTb OLEHKN NapaMeTpa
Kaxzoro kanubpyemoro o6bekTa coBnafaeT C HeONPEAETIEHHOCTLIO STarnoHa.

F.1.2.4 HeobxoguMmocTu y4uTbiBaTL KOBapuauuu u(xﬁxj) MOXHO u3bexaTb, ecnu nepeonpeaenuTb MHOXECTBO
BXOAHbBIX BeMUUNH X, Xy, ..., Xjy, OT KOTOPbLIX 3aBUCUT UamepsieMas BenuumHa Y [cM. popmyny (1)], BKOUMB B HEro
AOMNOMHUTENBHO B Ka4eCTBE HE3aBUCUMbIX BXOZIHLIX BEMUUUH Q) Takne, KOTOpble BMUSIOT Ha ABe W Gonee BxoAHbIe Be-
NUYUHBI UCXOZHOTO MHOXeCTBa X1, Xy, ..., Xy. (Ans ycTaHoBneHns BnuaHuA Q; Ha X; MOXeET noTpeGoBaTkca NpoBeae-
HWe creynanbHbIX U3MepeHuin.) TeM He MeHee B HEKOTOPbIX CUTYaLUsIX NpefnovTuTeNbHee COXpaHUTb KoBapuaumu, Yem
YBENMYMBaTb YUCNO BXOL4HBIX BENUYUH. AHANOrMuHas rnpoueaypa MOXeT ObiTb NPUMEHEHa NpU BbIABNEHUK KoBapwa-
LW B npoLiecce CTaTUCTUHECKOro aHanusa pesynsraroB 04HOBPEMEHHbLIX MOBTOPHLIX HAabNOAEHW BXOAHLIX BENUYUH
[em. cbopmyny (17) B 5.2.3], ogHako B AaHHOM cnydae AONOMHUTENLHO BBOAUMas BenvvnHa Gyaet cneuuduyHoin ans
JaHHo U3MepuTEnbHON cUTYauun n He 6yaeT uMeTb pusndeckoin Npupogbl.

Tpumep — Ecnu e npumepe 1 us npedbidyujezo nyHKma e ypasHeHue Ansi P emecmo exo0HbIx eenuyuH I
u t nodcmaeums ux sagucumocmu om Rg, mo oHo npumem eud

P= COVS2
- R§|:T°+ ap2(t)R2 - to] ’

u Koppensauus exodHeix eenuyuH I u t 6ydem uckniodeHa 3a cyem ux 3aMeHbl Ha éeNuYuHbl Vg, Ry u B. Mo-
CKOJIbKY HOBble 8X00Hbie eeslu4UHbI S18JISTIoMCcs1 HEKOppeslupoeaHHbIMU, Mo ducrepcuto P MOXHO nosyyums no

gopmyne (10).
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F.2 OueHuBaHue cocTaBnsiolel HeonpeaeneHHOCTU APYruMKU cpeaAcTBaMu (oueHMBaHMe Tuna B)

F.2.1 Heo6xoauMocTb NonyvyeHus oueHoK no Tuny B

Ecnu 6bl nsmeputenbHasi nabopatopusi pacnonarana HeorpaHWJeHHLIM BpEMEHEM U pecypcamu, To OHa Morma
6Ll NpoBecTU ncHepnbIBaloLLMe CTaTUCTUYECKUE UCCNEAOBAHNUA KaXA0ro MBICAIMMOIO UCTOMHMKA HEOMNPEAENEHHOCTH, UC-
nonb3ys, Hanpumep, pasHble MOAENU U TUMbLI NPUGOPOB, pasHble MeToAbl U NpoLeAypbl U3MepeHWid, pasHble anmnpok-
cuMaLUn TeopeTYECcKUX Mofeneil nsmepeHuin. B sTom cny4yae HeonpeaeneHHOCTH, CBA3AHHLIE C 3STUMU UCTOYHUKAMM,
Mornu 6kl BbITb OLEHEHBI NOCPef CTBOM CTAaTUCTMYECKOro aHanusa psga HabnoaeHuwid, M Ans HeonpeaeneHHOCTU KaXaoro
UCTOYHMKa 6bIno Bkl NofyyeHo BEIGOPOUHOE CTaHAApPTHOE OTKNOHEHWe. [pyruMun crioBamu, Ansi BCeX COCTaBMSIOLLUX He-
onpeaeneHHocTH 6binn Bl NonyyeHbl oLeHkU no Tuny A. Mockonbky B peanbHOCTU Takasi CUTyauus HeoCyLL,eCTBUMa Mo
3KOHOMMYECKUM COOBpaKeHNsM, psj COCTaBMAIOWNX HEONPEAENEHHOCTU AOMKEH OLEHUBaTLCA Apyrumu, Gonee npak-
TUYHBIMK criocobamu.

F.2.2 TouyHO U3BeCTHbIe pacnpeaeneHus

F.2.2.1 Pa3peluenue yudposoro npubopa

OfHUM U3 UCTOYHMKOB HeornpeAeneHHOoCcTH, 06yCnoBNeHHbIM NpUMeHeHneM uudposoro npubopa, ABNAeTCA pas-
pelueHmne ero noka3sbliBatoLLero ycTpoicTBa. B yacTHoCTH, Aaxe ecnu Bce NOBTOPHO CHUTLIBAEMbIE NOKA3aHUS UG EHTUYHBI,
HeonpeAeneHHOCTb USMEPEHUI, CBAI3bIBaeMast C NOBTOPAEMOCTbLIO, He ByAeT paBHa HyNo, NOCKONBLKY OAHOMY U TOMY e
nokasaHuto npubopa COOTBETCTBYET HEKOTOPLINA Uana3soH BXOAHbIX CUrHanoB Npubopa u HEKOTOPbLI MHTEpBaN 3HaYeHUIA
nokasblBaeMoii BeNnnuuHel. Ecnn nokaseiBatoLLee yCTPpOUCTBO UMEET paspelleHne dX, TO 3HaYeHWe U3MepseMoro napa-
MeTpa BXOAHOM0 CUrHarna, BbI3blBaloLLEro nokasaHue npubopa X, MOXeT C paBHON BEPOATHOCTLIO NpUHagnexaTtb noboi
Touke uMHTepBana ot X — 0x/2 fo X + 0x/2. Yka3zaHHblll napaMeTp, Takum o6pa3oM, MOXET GbiTb onucaH NPAMOYronbHLIM
pacnpeenennem (cM. 4.3.7 n 4.4.5) WnMpuH! dx ¢ ancnepcueit u2 = (5x)2/12 N CTaHAAPTHOW HEONPEAENeHHOCTLIO ANs
nio6oro nokasauus u = 0,296x.

CnepoBaternbHo, NMokasaHue npubopa Ans B3selMBaHUA ¢ LG POBLIM NOKa3bIBAOLWWUM YCTPOWCTBOM, eAuHULA No-
CrefHero paspsiia KOToporo cooTBeTcTBYET 1 I, UMeeT gucnepcuto, 06ycnoBnNeEHHYI0 KOHEYHBIM pa3spelleHneM npubopa,

paBHyto u2 = 1/12 r2 1 cTaHgapTHyI0 HeonpeaeneHHOCTb U = 1/\/6 =029 r.

F.2.2.2 Tucrepesuc

AHanornyHas HeonpepeneHHOCTb MOXET GbiTb CBSA3aHa C HEKOTOPbIMU BUAaMu rucTepesunca. Tak, pasHuua (Ha us-
BeCTHoe hMKCUPOBaHHOE 3HaYeHUe) B NokasaHuax npubopa MoXeT 6biTb 06ycnoBneHa eAUHCTBEHHO TeM, yBenu4iuea-
IOTCS UMW YMeHbLUAKoTCS MocrefoBaTenbHble 3Ha4YeHUA naMepsemoin BenuuuHbl. JobpocoBecTHblii onepaTop nNpuMeT
BO BHWMaHWe HanpaBneHue U3MeHeHUa nocnefoBaTenbHbIX NOKasaHUW U BBeAET COOTBETCTBYHOL YO nonpasky. OaHa-
KO HanpaBfieHWe STUX U3MeHEeHWn He Bcerga HabnioaaeMo: MOryT CyLECTBOBaTh CKphITbie korebaHus curHana BHYTpU
npubopa OTHOCUTENbHO TOYKU PABHOBECUS, MOSTOMY pe3ymnbsTupyloLlee nokasaHue OyeT 3aBUCeTb OT TOro, B KaKOM Ha-
npaereHun Bbino coBeplueHO nocrnefHee konebaHue nepef AOCTUXEHMEM paBHoBecusi. Ecnu guanasoH pasbpoca
nokasaHui, oBycroBrieHHbIX TMCTEPE3NCOM, COCTaBNAET OX, TO AUCMEPCHS, KaK U B NpeabiayLieM crnyvae, 6yaet paBHa
u? = (3x)2/12, a cTaHaapTHas HeonpeAeneHHocTs — U = 0,295x.

F.2.2.3 BblMUCNEHNS C KOHEYHON TOYHOCTBIO

MCToYHMKOM HeonpeneneHHOCTH MOXET Takke ObiTb OKpYrfieHUe unu oTbpackiBaHue MnajLluux paspsgos yYucen
NpU KOMMBIOTEPHBIX BbIMUCIEHUSAX. PaccMoTpum, HanpuMep, KOMMLIOTEp ¢ ANMHON cnoBa 16 6utoB. Ecnn B npouyecce
BbIYWUCMEHUIA YNCNO TaKO! 4MUHbBI BBIYUTAETCA U3 YMCna, OTIMYAOLLErocs TONbKO MNagLnM paspsgoM, TO pesynsTaTom
BblYUTaHUA ByAeT oANH 3Ha4aLLMil 6UT. MogoGHble cUTyaLmMu, NOSBIIEHUEe KOTOPLIX TPYAHO NPOrHO3MpPoBaThk, MOTYT Habnto-
fatbes nNpu pabote anropuTMOB, NPUBOASALLMX K PELLEHUIO NIIOX0 0BYCNOBMNEHHbIX cUcTeM. MOXHO nonyyYnTb aMnupuye-
CKYHO OLIeHKY TaKoW HEeOnpefeneHHOCTH, yBenuyuBasi Ha Manble NpupaLieHnst 3Ha4eHne BXO[HOI BENUYNHBI, B Hanbonb-
LUei cTeneHW onpeaensioLLen peaynbsTaT Ha BLIXOAE M UMEIOLLEN C HUM NUHeHYI0 CBSA3b (Takas BeNnuynHa CyLLecTBYeT BO
MHOIUX NpaKTU4Yeckux 3agadax), Ao Tex nop, noka He GyAeT NOMy4eHO U3MEHEHWe BbIXOAHOW BENNYUHEl. OTO N3MEHEHNe
BbLIXOZ4HOW BEMUYNHBI X MOXHO MPUHATL 3@ Mepy HEONPELENEHHOCTU BLIXO4HOW BeNMUMHbL. COOTBETCTBYIOWas fucnep-
cus Byaet pasHa u2 = (8x)2/12, a cTaHgapTHas HeonpefeneHHocTs — U = 0,295x.

MpuMedaHue — MpoBepUTL MOMyYEHHYIO OLEHKY HEOMPeAeneHHOCTH MOXHO MyTeM CpaBHEHUS pesynsraTa
BbIYMCIIEHUA C @HAMOTUYHbLIM Pe3yrETaToM KOMMLIOTEPHOMO BLIYMUCIIEHUSA NPU CYLLECTBEHHO YBENWYEHHOM AfMHe crnoBa.

F.2.3 3aumcTBOBaHHas UH(pOPMaLMA O BXOOAHOW BeNUYUHE

F.2.3.1 3aumcmeosaHHbIM 3HAHEHNEM BXOLHOW BENUYUHBI SBNAETCA TO, KOTOPOE MOSy4YeHO He B XOAe AaHHOro 13-
MEPEHUs, a U3 APYroro UCTOYHUKA KaK HesaBUCKUMas OLeHKa. YacTo NCTOUHMK, OTKyAa OCYLLECTBMAETCA 3aMMCTBOBaHME,
MOMWMO CaMOro 3Ha4YeHUs1 BEMTUYMHBI COAEPXUT U MHGOPMaLMIo O ee HeonpefeneHHoCcTU. Hanpumep, HeonpeaeneH-
HOCTb MOXeT ObITb YKasaHa B BUAe CTaHAapTHOrO OTKIMOHEHUS, Kak 3Ha4YeHNe BENUYMHEI, NPONopLUoHansHoi cTaHgapT-
HOMY OTKITOHEHWIO UMK KaK MofyLUMpUHa MHTepBana, KOTOPOMY COOTBETCTBYET HEKOTOPLI ypoBeHb goBepus. MoryT BbiTb
yKasaHbl Takke BEpXHAS U HUXKHASA rpaHuupl, B Npeaenax KoTopbIX JOSMKHO Haxo4UTbCA 3HavYeHWe BenuuduHbl. MHoraa
UCTOYHUK MOXET HE COAepKaTb HUKaKoW MHpopMaL MM OTHOCUTENBHO HeonpegeneHHocT. B aTom cnyyvae npu ucnonbsao-
BaHWUW 3aWMCTBOBaHHOMO 3Ha4YEHWUS BXOAHOW BENUYMHBLI HEOBX0AMMO NPUMEHUTE COBCTBEHHBIE 3HAHWA AMA OLeHUBaHWA
ee HeonpeaerneHHOCTH, UCXOAA U3 PU3UYECKUX COOBpaXeHUIn O BENUUUHE, HAZEXHOCTM MCTOMHUKA MHEOpMaLMK, OLEHOK
Heonpe eneHHOCTY ANA aHanorMYHbIX BEMMYUH B LPpYrMX NPakTUHECKUX NMPUNOXEHUSX U T. 4.
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MpuMeyaHune—PaccMOTpeHNe HeonpeaeneHHOCTH 3aMMCTBOBAHHOIO 3Ha4YEH WS BKIIOYEHO B pasgaern, rae pac-
cMaTpuBaeTcs oLeHUBaHUe Tuna B, Tonbko no coobpaxeHusim ygobetsa. CooblyaeMasn CTOPOHHUM UCTOYHUKOM Heonpe-
[ EeneHHOCTb Morfla BKMkoYaTb B ce6s cocTaBnstolwme, 4N KOTOPbIX Gbinu nonyyYeHbl OLEeHKM No TUny A WK OLEHKM Kak
no Tuny A, Tak 1 no Tuny B. MockonbKy ANsi pacyeTa cyMMapHOW CTaHAapTHOM HeonpeeneHHOCTU HeMpUHUMNUaNEHO,
Kak 6binu nony4YeHbl OLEHKW ee COCTaBAIOWMX, TO U UHOPMaLMA O cnocoBax Nomny4YeHUs oLEHKWU HeomnpeaerneHHOCTH
3aMMCTBOBAHHOMO 3HAYEHUS He ABNSETCS CYLLECTBEHHOM.

F.2.3.2 HekoTopble kannbpoBoyHble flabopaTopun NPUHANKN NPaKTUKy BblpaXeHUs «HeOoNpeAeneHHoCTUy B BUAE
HWXHEeR N BepxHel rpaHuL, onpeaensaoWwmnx UHTepearn ¢ Tak Ha3biBaéMbIM «MUHUMANbHLIMY YPOBHEM AOBEPUSA, Hanpu-
Mep, «He MeHee 95 %». OTO MOXHO paccMaTpuBaTh Kak NpUMep npefcTaBleHus HEONPEAENeHHOCTM «C 3anacom»
(cm. E.1.2). OueHky HeonpefeneHHOCTH, 3asBMNEHHYI0 TakuM 06pa3oM, Henbas 6e3 AoNONHUTENLHON MHdopMaLmm o cro-
cobax ee BbluMCreHUs NpeobpasoBaTh B CTaHAAPTHYIO HEONPeAereHHOCTb. Ecrnn Takast MHhopMaLmsa UMEeTCs!, TO OLeH-
Ka HeonpeAeneHHOCTU MOXET ObiTb NepecynTaHa B COOTBETCTBUU C HacToALWMUM Pykosodcmeom. B npoTMBHOM crnydae
Heobxoaumo ByaeT NPoBeCTU HE3ABUCUMYIO OLIEHKY HEOMPELENEHHOCTU Ha OCHOBE NIOBLIX NPUrogHLIX ANA AaHHO Lenw
CBeAEeHNNA.

F.2.3.3 WMHoraa HeonpeaeneHHOCTU NpefCTaBnsaoT B BUAE MakcUManbHbIX rpaHuL, B Npegenax KoTopelx, Kak yT-
BEpPXAaloT, HaXOAATCA 8Ce 3Ha4YeHUsA BeMUYMHLL. B Takux criydasx obbl4HO MpeanonaratoT, YTO 3HaYeHUs] BEMUYUHLI B
npefenax AaHHbIX rpaHuL ABNAKOTCA paBHOBEPOATHLIMU (MPSAMOYronksHoe pacnpefeneHne BeposTHoCcTel). Ho aaHHoe
NPeAnonoXeHne He criedyeT UCMOMbL30BaTh, €CMM €CTb OCHOBAHWUA OXuAaTb, YTO 3HAYeHMWs, XOTA U HaxoAsLuecs B
npeaenax rpaHu, Ho GrM3kne K HUM, MEHee BEPOSATHbLI, YeM Brn3kue K LeHTpy onpefenseMoro MU uHitepsana. Mps-
MOYTOMLHOMY pacrpefieneHuio MoNyLINPUHLEl @ COOTBETCTBYET Ancnepcus a2/3, a HopMarnsHOMY pacnpefeneHuio, Ans
KOTOPOro a SBMAEeTCA NONOBUHOW LUMPUHBLI MHTEpBana ¢ A0BEpUTENbLHON BepoATHOCTLIO 99,73 %, COOTBETCTBYET AMUC-
nepcus a2/9. MpeacTaBnAeTca pasyMHBIM BbIGpaTh KOMIPOMUCC MEXAY STUMM ABYMSI 3HAYEHWAMMU, HanpuMep, cae-
naB NpeanonoXeHne o TpeyrornbHoW hopMe pacnpegeneHns BeposTHOCTeA, A1 KOTOPOro AUCMEPCUs cocTaBnseT a2/6
(cM. 4.3.9 1 4.4.6).

F.2.4 /I3mepsieMble BXoAHble BENUUYUHbI

F.2.4.1 EQWHUYHOE n3mepeHune KannbpoBaHHbIM CPeACTBOM U3MepeHU

Ecnu oueHka BXOAHOIN BENUYMHEI MoryYeHa B peayrnsrate efUHMYHOro HabniofgeHusi ¢ Mcnonb3oBaHMEM CpeacTBa
N3MepeHnus, KanubpoBaHHOrO Mo 3TanoHy ¢ Manol HeonpeAerneHHOCTbIo, TO OLeHKa HeonpeaeneHHOCTU B OCHOBHOM
OyAeT cBsizaHa C NOBTOPAEMOCTbIO PeaynsratoB usmepeHuit. OLeHka Aucnepcum Ans NoBTOPHLIX M3MEPEHUIA C NOMOLLbIO
[laHHOro cpefcTaa M3MepeHUin MOXeT ObITb MonyyYeHa B Xofie NpeALUecTBYIOLWLUX HabnofgeHnin. Ecnu pesyneratbl Takux
M3MepPEeHWUI OTINYAIOTCA OT NOMTYYEHHOW OLIEHKN BXOAHOW BENMWYMHDI, HO JOCTATOYHO BAIM3KM K HE, TO yKazaHHas OLeHKa
Jucrnepcun MoXeT BbiTb NPUMEHEHa K BXOAHOW BenuuuHe. Ecnn cBefieHns 0 NpeaLecTBYIOWMX HabniogeHUsIX oTcyT-
CTBYIOT, TO OL|EHKY COCTaBnsioLWei HeonpeaeneHHOCTN ANA AaHHOW BXOAHOW BENUYUHBI CIIEAYET OCHOBBLIBATb Ha Xapak-
TEepUCTUKaX UCNONb3YEeMOro cpeficTBa U3MEPEHUN, Ha OLEeHKax AUCNEpPCcUn, NOMyYEeHHbIX C MPUMEHEHUEM aHaNOrMYHbIX
CpeacTs U3MepeHuid, n Tomy nogo6Hoi uHpopmayui.

F.2.4.2 EAUHNYHOE Nn3MepeHne NoBEPEHHBIM CPEACTBOM U3MEPEHMIA

CBuaetenscTBOM 0 KanubpoBke UNU AOKYMEHTaUWen ¢ yKasaHUeM pearbHbIX METPONOrMyeckux XapakTepucTuk
cHabxaloT He BCe cpeacTBa U3MepeHmid. OgHako UX NPOU3BOASAT B COOTBETCTBMMU C ONpeAeNeHHbIMU CTaHAapTaMm (TEXHU-
YeCKUMU YCNOBUAMKN) N UCNBITLIBAIOT (U3rOTOBUTENL WNW TPETLE MNULO) HA COOTBETCTBUE XapakTepUCTUK TPEBOBaAHUAM STUX
cTaHaapToB. Takue cTaHaapThl cogepxar TpeboBaHUS K METPONOMMYECKUM XapaKTepucTikaMm, 4acTo B BUAe MakcuMarbHO
AONYCTUMBIX OTKNOHEHWI STUX XapaKTepUCTUK OT HOMUHarbHLIX. COOTBETCTBUE TpeboBaHWUSAM NPOBEPSIOT B UCTILITAHUAX
nyTeM CPaBHEHWS ¢ 3TaNoOHHBLIM CPEACTBOM W3MEpPEeHUsi, A KOToporo obblMHO B CTaHAapTe yKasbiBaloT MakcUMaribHO
AONYCTUMYIO HEONPEAENEHHOCTb U3MEPEHNS €0 METPOMOrMYECKON XapaKkTepucTMkU. 3Ta HeonpefeneHHocTs byaeT co-
CTaBHOW YaCTbi0 HEONPeAEeNeHHOCTU U3MEPEHNSA METPONOrMYECKO XapakTepUCTUKN UCTILITYEMOro CpeAcTBa U3MepeHUiA.

Mpu oTeyTeTBUN MHDOPMaLMKN 06 OTKNOHEHUN pearbHOW METPONOrMYECKoil XapakTepMCTMKK CpeacTBa U3sMepeHuin
OT HOMUHANbLHON CNeAyeT UCXOAUTL U3 NPEANONOXEHUS], YTO 3HAaYEHUs STOI XapaKTepUCTUKN paBHOMEPHO pacrnpefene-
Hbl B pefenax AonyCcTUMOro OTKITOHEHUS, NpejnucaHHoro ctaHaaptom. OfHako cpeficTBa M3MepeHUiAi HEKOTOPLIX TUMOB
obnafaloT Tako 0COB6EHHOCTBIO, YTO STU OTKNOHEHUS, HanpuMep, Bceraa NonoXuTernbHbI B O4HOW YacTh N3MEPUTENBHOMO
AvanasoHa n Bcerga oTpuuarenbHbl B Apyroi. B psafe cnyyaeB cBefieHNss 0 NoA06HLIX 0COBEHHOCTAX XapaKTepUCTUKK
cofiepxarcsa B CaMOM CTaHfapTe.

F.2.4.3 KoHTponupyeMble BENUUUHbI

Kak npasuno, Npu NpoBeAeHUN U3MEPEHUIA UX YCIOBUSA ABNAIOTCA 3afjaHHbIMU M JOIMKHBI COXPaHATLCA HEU3MEHHbI-
MU B npouecce HabniogeHuwidi. Hanpumep, nsmepeHmnsi MOryT BbINOMHATLCA Ha obpasLie, NOMeLLeHHOM B BaHHY C nepeme-
LUMBAEMbIM MacnoM, Temrnepartypa KOTOporo perynupyercsi ¢ NoOMOLLbIo TepMocTaTa. TemnepaTtypy B BaHHON MOXHO W3-
MepsiTb TEPMOMETPOM B MOMEHT KaXk,0ro U3MepeHuUs Ha obpasLie, HO ecnu 3Ta TemrnepaTtypa Nepuogu4eckn N3MeHsIeTCA
€O BpeMeHeM, TO TemnepaTypa obpasLa B MOMEHT U3MEPEHUA MOXET He COBMaAaThb C TOW, YTO NoKasbiBaeT TEPMOMETP.
Pacuet konebaHuit Temnepartypbl obpasiia 1 Ux Ucnepcumn Ha OCHOBE TEOPUM TEMIoNePEAaqM BEIXOAUT 3a paMKn HACTOSALLETO
Pykosodcmea, HO B NoBOM criydae UCXOAHBIMUA AaHHBIMW AN TAKOro pacyeTa SBMATCA U3MEHEHUS (W3BECTHLIE UNu
npeanonaraeMele) TemnepaTypbl B BaHHOW. Habniogatb 3a 3TUMM M3MEHEHUSIMU MOXHO NpU NMOMOLLM YYBCTBUTENLHOTO
TepMoaneMeHTa U YCTpoiicTBa perucTpauun Temnepartypbl, HO €Crin OHU OTCYTCTBYIOT, TO MOXHO NONYYUTL NpUBNU3nTens-
HYI0 OLIEHKY U3MEHEHWUI, 3Hasi NPUHLMN PerynMpoBaHus TeMneparypbl TEpPMOCTaTOM.

57



rocCT 34100.3—2017

F.2.4.4 AcUMMEeTpUYHbIE pacnpeaeneHns BXOAHbIX BEMUUNH

B psge cnyyaes ANA BXOAHOW BENMUYMHBI UMEETCS TONbKO OAHO FPaHUYHOE 3HadYeHne, U Bce BO3MOXHbIE peanunsa-
LM STOW BENUYUHBI HAXOASTCH OT HEro Mo ofHy CTOPOHY. Hanpumep, Npyu U3MepEHUN HEKOTOPOW NOCTOAHHOW BbICOTEI A
(n3mepsiemas BenuymnHa) ctonba XuaKocTm B MAGHOMETPE OCb UBMEPUTENBHOMO YCTPOCTBA MOXET OTKMOHATLCSA OT BepTU-
Kanu Ha HeGonbloi yron B. Mpu 3ToM nokasaHue / M3MeEPUTENBHOTO YCTpocTBa ByaeT Beerga 6onbwe, Yem h. Hukakue
3HaYeHUsA MeHbLUKE, YeM h, HEBO3MOXHbLI. DTO 0BYCMOBNEHO TEM, YTO h paBHO NpoeKLUumn I Ha BEPTUKamNbHYIO OCb, T. €.
h = I/cosP, a cosP < 1. 3TOT apdeKT, MMEIOLLMIA Ha3BaHNE «KOCUHYCHasH MOrPELLHOCTb», MOXET NPOSABMATECA U UHbIM 06-
pasom. Habntogaemoit BennumnHoi 7 MoxeT ObiTb NPOEKLMS N3MepPsSeMO BENUUMHLL h', T. €. I = h'cosP, Toraa pesynsrar
usMepeHus Bceraa OyaeT MeHblWe U3MepPSeMOn BENUYUHDI.

Ecnu BBecTu HOBYIO NepemeHHyto 6 = 1 — cosf, To, nonarasa = 0 unn 6 << 1, Kak 310 06LIYHO U UMEET MecTo Ha
NpaKkTUKe, MOXHO NOMYyYUTE JBe pasHble U3MEPUTENbHBIE CUTYaLUN:

h=T(1-8); (F.3a)

h'=T(1+3); (F.3b)

rae I — Hannyuwas oueHKa /, SBRSOLAsics CpesHUM apudMETULECKUM MO N HE3aBUCUMBIM MOBTOPHBIM HaGNIOAEHNAM I,
BeNUYuHLI / ¢ OLeHKOW Aucnepcum u?(I) [em. dopmynbl (3) u (5)] Takum obpasom, us gpopmyn (F.3a) u (F.3b) cneayer,
YTO A1 NOSyYeHUs oLeHKN h unn h' HeoBXoAMMO 3HaTb OLEHKY NomnpaBoYHOro KoaddULUMEHTa &, @ ANA NONYYEHUA CyM-
MapHOW CTaHAapTHOM HeonpeaeneHHOCTN OLiEHKN h uin h' HeoBxoaNUMO 3HaTh L2(3) — oLeHKy ancnepcun 5. KoHkpeTHee,
COBMeCTHOoe npumMeHeHune copmynel (10) n dopmyn (F.3a) u (F.3b) nossonset nonyunts cnegytowune popmynsl 4na onpe-
nenenns u2(h) u u2(h'):

u2 = (158)°u? (T) +T2u? (5) (F4a)

unm
u2 ~u?(T)+T2u2(3). (F.4b)

[B popmyne (F.4a) 3Hak F o3HavaeT MUHYC ANA uc2 (h) W nnioc ansa ug (h’)].

UTtobbl NONYyYNTH OLIEHKN MaTEMaTUYECKOTO OXUAAHUA U ANCTIEPCUM BEMTMYUHBI & NPEANONOXUM, HTO Ha NONOXeHUe
OCU YCTpOiicTBa, UCNONb3yeMoro AN U3MEPEHUA BLICOTHI cToNGa XUAKOCTU B MaHOMETpPE, HanoXeHa MexaHudeckas
CBsI3b, MO3BOSISAOLLAS STON OCU OTKIOHATECA OT BEpTUKaNu Ha yron 3 ToNbko B HEKOTOPOW pUKCMpOBaHHON BepTUKanb-
HOIi NIIOCKOCTHW, U YTO pacrnpeferieHne 3Ha4eHWiA yrra HaknoHa 3 OTHOCUTENBHO HYNEBOrO MaTEMaTU4ECKOro OXUAAHUA
SIBNSETCS HOPManbHLIM C AUcnepcueil 62, XoTs B MOXET NPUHMMATL Kak NOMOXUTENbHLIE, Tak U OTpULaTeNbHbIE 3Haue-
HUS, BeNMunHa & = 1 — cosP ByaeT NonoXuTensHoW ANs Bcex 3HaueHui B. Ecnu CHATL ycnoBue MexaHU4ecKon CBA3N Ha
nonoxeHve ocu npubopa, To €e yron ¢ BEPTUKaNbHOA ocblo ByAeT USMEHATLCA B Npeaenax HeKOTOPOro TeNecHoro yrna,
onpegensieMoro NoMUMO OTKIOHEHWUS ocK Npubopa oT BepTUKanu Ha yron 3 Takke U3MEHEHUAMU ee a3uMyTanbHOro yrna,
HO B TaKoii JBYMEPHOW CUCTEME KOOPAUHAT 3Ha4eHUs B MPMHUMAIOTCS NONOXUTENbHBIMM.

MpyW HaMMYUM MexaHW4YecKoW CBA3M (M3MEHEHMW HanpaBrNeHUsl OCu NO OJHOW KOOpAUHATE) SNEMEHT BEPOATHOCTH
p(B)dB (cM. npumevaHue k C.2.5) nponopunoHaneH [exp(—p2/262)]dB, a npu ee oTCyTCTBUN (M3MEHEHUU HANPaBEHNs ocK
no ABYM KoOpAuHaram) — [exp(—52/202)]sin[5d[3. UToObl BLIBECTU BbIPaXEHNA ANA MaTeMaTUYECKoro OXuaaHWa U auc-
nepcum & 1 ucnonb3oBaTk X B popmynax (F.3) u (F.4), HeobxoanMOo 3HaHWe yHKLMN NNOTHOCTU BEPOATHOCTEN p(d) Ans
[BYX yKasaHHbIX criyyaeB. Ee nerko nonyyuTs, BOCMONB30BaBLUMCL TEM, YTO Yrof B Man U B pasnoxeHusx 6 = 1 — cosP u
sinB B psA NO B MOXHO OrPaHNYNTLCA TOMLKO YNEHaMM HU3LLEro nopsiaka ManocTh. 3To gaer § = /2 sinf=p = J2o.
Takum o6pasom, PYHKLUM NNOTHOCTU BEPOATHOCTU ByAyT UMEeTb BUf

p(®)=~ 17[6 exp(~3/02) (F 5a)

AnA cnydasa ¢ HaNoXeHHOW MexaHUYeCcKol CBA3LIO (OAHOMepHOrO ﬂBM)KeHVlﬂ) n
1
p(3) =G—zexp(—8/02) (F.5b)

ansi cnyyasi 6e3 MexaHU4eCcKo CBA3U ([BYMEPHOIO ABUXKEHMS).
0

[Mpw aTOM BBINOMHAETCA yCrioBUe _[p(S)dS =1.
0
N3 dopmyn (F.5a) u (F.5b) BugHo, uto Hambonee BeposTHas nornpaska & B 0bowx criydasx OygeT paBHa Hymto, B TO
BPeMs Kak ee MaTeMaTieckoe oXiuaaH1e n QUCNepensi COCTABMSIIOT ANsi OBHOMEPHOTO ABWxeHust E(8) = 62/2 n var(d) = 6412
COOTBETCTBEHHO, @ A1 ABYMEPHOro ABuxKenns — E(8) = 62 u var(3) = 64 cooTBeTcTBeHHO. Toraa dopmynsl (F.3a), (F.3b)
u (F.4b) MoxHo npeobpasoBaTh K BUAY
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h=T[1-(d/2)u? (B)]; (F6a)
h=T[1+(d/2)u2 ()] (F.6b)
uZ (h) = uZ (W) =u? (T) +(9/2)T2u* (B), (F6c)

rae d npeactasBnaeT coboil YUCNO cTeneHel cBoboAbl ABUKEHNA OCK cpefcTBa usmepenns (d = 1 unn d = 2), a u(f) —
CTaHAapTHas HeonpeaeneHHOCTb pacnpegeneHus yrma f§, npegcrasnsiowjas coGoi Haumny4LWwyro OUeHKY G, NONyYeHHYo
Ha OCHOBE UMeloLeHcs HGOpMaLMKU B NMPeANooXeHM 0 HOPMarbHOCTU 3aKoHa pacnpeaeneHuns (oueHka no Tuny B).
3T0 NpuMep cny4as, Korga oueHKa U3aMepsieMoii BENIMUUHbI 3aBUCUT OT HeorpedeieHHOCMU BXOAHON BENUUNHDI.

MonydeHHble dopmynel (F.6a)}—(F.6¢) cnpaBeanuBbl ANs YacTHOroO crnydas, korga pacnpegaeneHue  HopMarsHo,
0fHaKo aHanornqHble popMynbl MOryT BbITe NoMyYeHbl AN pacnpeaeneHunii BEpoATHOCTeH Apyrux Bugos. Hanpumep,
€CINN NPUHATL ANA B CUMMETPUIHOE NPAMOYIoNbHOE pacripefieneHne ¢ BepXHUMU U HUKHUMU rpaHuuami + By n — By co-
OTBETCTBEHHO B cn%/wae OAHOMepHOFO ABUXeHUs n + By n 0 COOTBETCTBEHHO B CRy4Yae ABYMEPHOro IBUKEHNS, TO MOXKHO
nonyunts £(3) =B§/6 n var(5) =pg /45 ans onHomepHoro aamxenusiu E(5) =B3/4 n var(8) =Bg /48 ans asymeproro
ABUXEHUS.

MpuMeyaHune — PaccMOTPeHHBIN NPUMep OTHOCUTCA K CUTYaLMsM, KOraa orpaHu4eHne B pasnoxXeHnn dyHK-
umm Y = Xy, X5, ..., Xy) B paa Teinopa urneHamu nepeoro nopsiika u npumeHeHue dopmynel (10) HenpumeHumo ns-sa
BUAa HenvHeirHocTu f, cosP = cosP (cM. npuMedanme k 5.1.2 n H.2.4). XoTsa Becb aHann3 MoXHo 6bln10 NOMAHOCTLIO NPO-
BECTW ANA NepeMeHHol B, BBEAeHUE MepeMeHHOI & YNIpOCTUNO 3ajavy.

[pyrm npumepom, Koraa Bce BOIMOXHbIE 3HAaYEHUS BEMNIMUUHLI NIEXAT N0 OA4HY CTOPOHY OT €AUHCTBEHHOrO rpaHmny-
HOTO 3HaYeHWs, ABNAETCA OnpefeneHne KOHLEHTPaLMM KOMNOHEHTa B pacTBOpe METOROM TUTPOBaHUS. KOHEUHYIO TOUKY
TUTPOBAHWSI OMPELENAIOT Mo MNOSIBREHUIO CUrHana nHgukartopa. Konumuectso peakTuea, 406aBNEHHOrO Npu onpeaeneHnn
KOHEYHOM TOYKU, HUKOrga He MOXET ObiTh MeHbLLE TOro, YTO HEOBXOAMMO AN NOSBEHNUS CUTHaNa, a MOXET BbITb TONLKO
Gonblue Hero. MpeBbilleHWe KonuyecTsa peakTBa, HEOGXOLMMOro AN LOCTUKEHNA KOHEUHOMH TOUKN, HEOBX0aUMO yuun-
TbIBaTh Npy 06paboTke AaHHbIX. B 3TOM U Apyrix nofoGHEIX criydasix M3GEITOMHOE KONUYECTBO peakTUBa paccMaTpusaroT
KaK criyqaiiHyto nepeMeHHyto, KOTOPOW MPUMUCLIBAKOT HEKOTOPOE pacrpefeneHne BEPOSTHOCTEN, NOCe Yero HaxoasaT ee
MaTeMaTU4ecKoe OXUAaHue 1 JUCnepcuto.

Mpumep — Ecnu npuHame, Ymo u3bbImoK z peakmuea pacrpedesieH paéHOMEPHO @ uHmepaasie om HyJis

8o eepxHell epaHuubl C,, mo e2o0 mMamemamuyeckoe oxudaHue 6ydem paeHo C,/2, a ducnepcuss — Cg /12.
Ecnu xe npuHamb, 4mo YHKYUs niomHocmu eeposimHocmeli umeem eud yce4eHHO20 2ayCCcO8CKO20 pacipe-

-1
desneHusi Ha uHmMepeane 0 <z <o, m. e. p(Z) = ( oyn/ 2) eXp(—z2 / 262 ), mo Mmamemamuyeckoe oxudaHue 6ydem
paeHo 0+/2/x, a ducnepcusa — 62(1 - 2in).

F.2.4.5 HeonpegeneHHOCTb, CBA3@HHasA ¢ NONPaBKOIA NO rpayMpOBOYHON XapaKkTepuCTuKe

B npumedaHuu k 6.3.1 paccmaTpuBaeTca cnydvan, Korja U3BECTHYLO MonpaBKy b Ha 3HaYMMBbIA cUCTEMaTu4eckuin
3 heKT He BHOCAT B 3aaBNSAEMbI pesynsTaT U3MepeHns, a BMECTO 3TOMO YUUTLIBAIOT MyTEM YBENUYEHUA «HeonpeaeneH-
HOCTW», NPUNUCLIBAEMO faHHOMY pesyneTaTy. Hanpumep, paclumpeHHyto HeonpeaeneHHocTb U 3ameHsioT Ha U + b, rae
U — paclumpeHHas HeonpeAeneHHOCTb, Nony4YeHHan B NpeAnosioXeHun, 4to b = 0. Takylo NpakTMKy UHOrAa NPUMEHSIOT
B criydasix, Korja BbINONHEHbI Cneaylowwne yCnoBua: naMepaemas BenudmHa Y onpejeneHa Ha HEKOTOPOM AuanasoHe
3HauYeHU NapaMeTpa t (Kak 3To UMEeeT MeCTo ANA rpagynpoBOYHON XapakTepUCTMKN AaTuuka Temnepatypsl), U v b usme-
HSAIOTCA C U3MEHEHWUEM {, ANA BCEX OLEHOK Y¥(f) 3MepaAeMon BENMYUHBI BO BCEM AManasoHe BO3MOXHBIX 3Ha4eHWiA { Tpe-
byeTcAa yKa3blBaTb €UHCTBEHHOE 3Ha4YeHUe «HeonpeaeneHHocTUy. [pu 3Tom pesynisraT u3MepeHust 06blMHO NPUBOAST B
Buae Y(f) = W) £ [Upax + Pmax): FA€ NOACTPOUHBIA MHAEKC «Max» yKasblBaeT Ha To, YTO UCMOMb30BaHLl MaKkcuMarbHble
3Ha4veHus U 1 b B AnanasoHe 3Ha4eHui £,

XoTa HacToswee Pykosodcmeo pekoMeHAYeT ANA U3BECTHBIX 3HAUMMBIX cUCTEMaTUYECKMX apPeKTOB NPUMEHSATL
nonpa.KW K pesynsraTam U3MepeHuit, B NoA0BGHbIX CUTYaLMAX STO HE BCEra BLIMOMHUMO, Tak KaK CBA3aHO C Ype3MepHbl-
MW 3aTpaTamu Ha BblMUCIIEHNE N NPUMEHEHNE CBOEe COBCTBEHHOI NoNpaBKK, a Taloke CBOeH coBCTBEHHOW HeonpeaeneH-
HOCTU ANA KaXA[0ro pesynesrata nsmepeHus y(t).

CpaBHUTENbHO NPOCTOe pelleHne Npobnemel, NPU 3TOM cornacyloleecs ¢ NPUHLUMNaMU HacToswero Pykogod-
cmea, COCTOUT B cnefytoLem.

BLIMMCNAIT €UHCMEEHHYI0, CPERHIOK Nnonpasky b no dopmyne

b= jb(t)dt, (F.7a)
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rae t; u t, onpefensioT paccMaTpusaemblid ManasoH MSMeHeHUs napameTpa f, U 3a Hauny4Llyo oLeHky Y(f) npuHumatoT
Y'(t)=y(t)+b, rae y(t) — Haunyuwas HeucnpaBneHHas oueHka Y(t). [ucriepcuio cpefHeit nonpasku b B ykasaHHOM
AvanasoHe BLIMUCNSAIOT Mo popmyne

u2(5)=t2_t1 j[b(t)—E]zdt, (F.7b)

B KOTOPYO HE BXOAUT HeonpeaeneHHOCTb nonpasku b(t), COOTBETCTBYIOLLEH NONY4EeHHOMY HEUCNPaBNEHHOMY pesynkraTy
n3MepeHns y(t). YkasaHHylo HeonpeaeneHHoCTb Nonpasku b(f) yunTeIBaloT B BUAe YCpeAHEHHOW Ha UHTepBarne M3MeHe-
HUA t aucnepeun b(t) no popmyne

t
u?[b(t)]= ; 1t1 Jzu2[b(t)]dt, (F.7¢)

4

rae u?[b(t)] — ancnepcus nonpasku b(t). AHanornyHeIM 06pasoM yCpeHEHHYIO Ha UHTepBarne U3MeHeHus t aucnepcuio
¥(t), y4aUTBIBaIOLLYIO BCE UCTOMHWUKW HEONPEAENEHHOCTH, 3a UCKNIOYEHNEM nonpaeku b(t), nonydatot no dopmyrne

t

uz[y(t)]zt 1_t fuZ[y(t)]dt, (F.7d)
271,

rae u?[y(t)] — ancnepcus y(t), oBycnoaneHHas BCeMN UCTOYMHUKAMU HEOMPEAENeHHOCTH, 3a UckniodeHuem b(t). Toraa
©AVHCTBEHHLIM 3HAYeHWeM CTaHAapTHON HEOMpeAeneHHOCTH, KOTOpoe AOMKHO MPUMEHATLCA KO 6ceM MNosydaeMblM

oueHkam y'(t) =y (t)+b n3mepsemoit BenuunHbl Y(t), GyaeT NONOXUTENLHBIN KBaAPaTHbIA KOPEHb U3 AUCTepcn

u2(y)=u?[y(t)]+u?[b(t)]+u? (5) (F7e)

PacluMpeHHy0 HeonpeaeneHHocTe U MOXHO NOMYyYUTb NyTeM YMHOXEHUA U (y) Ha cooTBeTCTBylOLMM OG-
pasoM BbIBGpaHHbIA KoathduymneHT oxeata k, U = ku(y'), 4TO NO3BONAET NPEACTaBUTL pesynkTaT U3MepeHus B Buae
Y(t)=y'(t)£U =y(t)+b £U. OpHako npu 3TOM HeOGXOANUMO YyKa3aTh, UTO B NPEACTABNEHUM pe3ynbTaTa M3MepeHuit
ucnonb3oBaHa efnHas ycpefHeHHas nonpaska 415 Bcex 3HaYeHui t (BMecTo Nonpasku, COOTBETCTBYIOLLEN AaHHOMY KOH-
KPETHOMY 3Ha4eHuto t), 1 YETKO OnpeaenunTb, YTo NpeacTaBnsieT coboil pacluMpeHHasa HeonpeaeneHHocTb U.

F.2.5 HeonpepeneHHocTb, 06ycnoBrneHHas MeToAOM U3MepeHUs

F.2.5.1 MNo-Buaumomy, Hanbornee TpygHOW ANs OLeHWBaHUS SBMSIETCA Ta COCTaBNsIOLasa HEONPEAENEHHOCTH, YTO
CBsi3@Ha C METOAOM U3MepeHUs, 0COBEHHO MNpU HanW4MW HarmsgHbLIX CBUAETENbLCTB, YTO BApPMAaTUBHOCTL Pe3ynbrartoB
M3MepeHui, nony4aemMblX ¢ MOMOLLbIO JaHHOro MeToga, byfeT MeHbLLUe, YeM ¢ NOMOLLbIO Moboro Apyroro U3 N3BECTHbLIX.
OpHaKo He UCKITIYEHO, YTO MOTYT CYLLECTBOBaTL ApYyrie MeTOoAbl, NYCTb Moka HepaspaboTaHHble UMK MO TeM UMW UHBIM
coobpaxeHWsIM He UCronb3yeMble Ha NpakTUKe, cnocobHele faBaTb He MeHee AOCTOBEPHbIE, HO NPU 3TOM cucTeMaTuye-
CKW OTMUYatoLimecs pesyneraThl. Takoe pacxoxaeHue B pesynsratax, nofyyaemMblX pasHelMM METOAaMU, NpearonaraeT
Hanuyme HeKoTOpOro anpuopHOro pacnpefeneHns BepoATHOCTEW, HO 3TO He TO pacnpeferieHue, AN KOTOPOro fierko
nony4YunTe BEIBOPKY AaHHbLIX, YTOBEI 3aTEM OCYLLEeCTBUTL UX CTaTUCTUYecKyto o6paboTky. Takum obpa3om, Aaxe ecnu He-
onpeaeneHHocTb, 06yCroBneHHas METOLO0M U3MepeHUs, SBNAETCS JOMUHMUPYIOWER cocTaBnsiowei, eMHCTBEHHOW WUH-
dopmaumeis, crocoGHoW NoMoYb B OLEHUBaAHWM COOTBETCTBYHOLLEN CTaHAapTHOW HEOMNpeAENeHHOCTH, SIBNSKOTCS Hallu
dusmnyeckmne npeacTaBneHns ob okpyxatowem Mupe (cM. Takxke E.4.4).

MpumeyaHue —llony4yeHne OLIEHOK OfHOI W TOW Xe N3MepsieMOoil BENUYNHBI pasHbiMU MeTogamu nnbo B of-
HoiA, TMB0 B pasHbIX NabopaTopusaX UMK OJHUM U TEM Xe METOAOM B pa3Hbix NlabopaTopusix No3sonser cobparb LIEHHYIO
WHOpMaLMIO O HeonpedeneHHOCTU, NPUNUCEIBAaEMON KakoMy-nbo KOHKpeTHOMY MeTogy. Boobule obmeH stanoHamu
Unu cTaHaapTHeIMKU obpasliamn Mexay nadopaTopusamu AN NpoBeAEHUA HE3aBUCUMbIX U3MEPEHWIA ABMNSAETCA NONe3HO
MPaKTUKOW C TOYKM 3PEHUst NOATBEPKAEHUS HAZEXHOCTU MONYYEHHBIX OLIEHOK HEONPEAENEHHOCTU U BhISIBIIEHUs1 paHee
HEeW3BECTHbIX CUCTEMAaTUYECKUX SPDEKTOB.

F.2.6 HeonpegeneHHocTb, 06ycnosneHHasi ot6opom ob6pasuoB

F.2.6.1 YacTo namepeHus xapakTepucTK HEUM3BECTHOro obbekTa BKItoYatoT B cebs crnudeHune ¢ sTanoHoM ¢ 6nums-
KUM 3HaYyeHWeM XapaKTepucTuku. B kayecTBe NpMMEpPOB MOXHO MPUBECTU KOHUEBLIE Mephbl ASUHLI, HEKOTOPLIE TEPMO-
MeTpbl, Habopbl Macc, pe3nucTopoBs, 06pasLibl BLICOKOYMCTHIX MaTepuanos. B 60nblWLMHCTBe criydaeB MeTOALI U3MEPEHWiA
obnagatot cnaboit YyBCTBUTENBHOCTLIO K 0TOOPY 06pasLa (KOHKpeTHOro 06bekTa M3MepeHUst), ero NofroToBKe, Bo3aen-
CTBUIO OKpYXatoLLiei cpefibl, MOCKOMbKY, KaK NpaBmno, U 0OLEKT, M aTanoH pearnpyioT Ha 3TW BrusioLue (akTopbl CXOXNUM
(v vacTo npegckasyembiM) o6pasom.
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F.2.6.2 OgHako B psiie cuTyaLuin, BCTpeYaloLuXca B NpaKTUKe U3MepeHuid, oTbop 1 noarotoBka obpasLioB UrparT
3Ha4YMTeNbHO 6onee BaxHylo porib. 3TO YaCTO UMEET MECTO MPU XUMUYECKOM aHarnuae NpUpoAHLIX Matepuanos. B otnu-
Yne OT UCKYCCTBEHHO CO3laHHbIX MaTepuanos, ANsi KOTOpbIX Nerko obecneunTb UX OAHOPOAHOCTL Aaxe B 6onblueil cTe-
neHu, 4eM HeobxoaNMO AN U3MEPEeHUA, NPUPOAHLIE MaTepuarbl YacTo ObIBalOT BECbMa HEOAHOPOAHLI. 3Ta HEOAHOPOA-
HOCTb NPWUBOAUT K IBYM [IOMOSHUTENbHBLIM COCTABMSIOLMM HeonpeaeneHHocTU. Bo-nepseix, Heo6xoanmo onpeaenuTb,
HackonbKo afekBaTHO oTobpaHHbIii obpasel NpeaCTaBNAET NCXOAHLIA aHanuaupyeMblii MaTepuan. Bo-BTopbix, HE0OX0-
AWUMO ONpefenuTb, B KAaKON CTENEHU BTOPOCTENEHHbIE (T. €. He NOABEpraroLMecs aHanu3ay) cBoilicTBa obpasLia BNUsIloT Ha
pesynsrat M3aMepeHus U B KaKoi CTENEHU METOA U3MEPEHUI YYUTBIBAET UX CYLLECTBOBaHUE.

F.2.6.3 B HekoTOpbIX criydasix XopoLo CnNaHUpOBaHHbIA SKCNEPUMEHT NO3BOMAET NOMYYNTb CTATUCTUMECKYIO OLIEH-
Ky HeonpeeneHHocTH, obycrnobneHHyto ot6opoM obpasua (cm. H.5 n H.5.3.2). OgHako, kak npaBuno, ocobeHHO Koraa
BMSiHME BHELUHWUX (hakTopoB Ha obpasely CyLeCTBEHHO, AN OLEeHMBaHUS HEONPEAENEHHOCTN HeoBX0AUMBI MAcTepPCTBO
W 3HaHWS aHanuTWKa, OCHOBaHHLIE Ha ero NpeALlecTBYyIOLLEM onbiTe paboT, a Talke y4yeT Beelt AOCTYNHOW WHOpMaLMK
no faHHOMY BOMPOCY.
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MpunoxeHnue G
(pekomeHayemoe)

Yucno creneHen cBo6OAbI U YPOBHU OOBEpPUA

G.1 BBegeHue

G.1.1 B HacTosLeM NPUIIOXKEeHUN paccMaTpuBaeTcs O6LLMIA BOMPOC MOMYYEeHUs N3 OLEHKN ¥ U3MepseMOoii BENn4u-
Hbl Y 1 cyMMapHoii cTaHaapTHO Heonpe,qeneHHocm Ug(y) aTOMN OLEHKN pacLUMPEHHOW| HeonpeaeneHHOCTH U = k usy),
KoTopasi onpefenser uHtepsan y— U <Y<y+ U , COOTBETCTBYIOLLMIA HEKOTOPOIN BLICOKOI 3aiaHHO BepOHTHOCTVI oxBa-
Ta Unn ypoBHIO JoBepus p. Takum o6€>aaoM 3a,qaqa COCTOMT B MOMyYeHUN 3Ha4YeHns KoadduLmneHTa oxeara k , onpege-
NALLEro MHTepBar BOKpYr pesynsrata U3MepeHns, KOTOPbIA NPefnonoXnTENbHO OXBaTkIBAET 6OMbLUYHO 3a/.1aHHyro Aonto
p pacnpepeneHus aHa4eHuit, 060CHoBaHHO NpUNUCLIBaeMbIX M3MepsAeMoii BennyuHe Y (cMm. pasgen 6).

G.1.2 B GonbLUMHCTBE NpakTUYECKUX U3MEPUTENBHBLIX CUTYaLWin pacyeT UHTepBanoB ¢ 3afjaHHbIMU YPOBHAMUK A0-
Bepus (pakTndeckn oleHWBaHne Hanbornee xapaKkTepHbIX COCTaBNAOWMNX HEONPeAeNneHHOCTU AM1A KOHKPETHBIX N3Mepu-
TeNbHLIX CUTYaLWil) MOXET ObITb BEIMOMHEH TOMBKO B HEKOTOPOM NPUBAMKEHUN. Tak, faxe BbIGOpOYHOe CTaHAapTHOE OT-
KrMoHeHuWe cpefHero apudmeTdeckoro no 30 NOBTOPHBEIM HabMNofEeHNAM HOpManbHO pacnpeferieHHON BENUYMHEl MeeT
COBCTBEHHYO HeonpeeneHHocTb okono 13 % (cM. Tabnuuy E.1 npunoxenus E).

B GonblUMHCTBE Cry4YaeB He UMEET CMbICna pasnuyaTe WHTepBan ¢ ypoBHeM AoBepus 95 % (oauH waHc u3 20,
YTO 3Ha4YeHne N3MepsAeMon BeMnMYMHbl Y HaxXo4UTCA BHe 3TOro UHTepBana) U MHTepBan ¢ ypoBHeM gosepus 94 unm 96 %
(oauH waHc n3 17 unn 25 cootBeTcTBEHHO). OCOBEHHO TPYAHO Nony4nMTe 060CHOBaHHLIE OLIEHKWN WHTEPBaIOB C YPOBHAMU
fosepus 99 % (oauH waHc n3 100) 1 BeILLE (Jaxe ecrnn AoMYyCTUTb, YTO BCe cucTemaTndeckne adpdekTsl Bbinm NpUHATHI
BO BHUMaHUE), MOCKONbKY 3TO TpeByeT AeTanbHON MHopMaLmMm 0 «XBOCTax» pacnpefefieHNs BXOAHbLIX BENUYWH, KoTopast
06bI4HO HEAOCTYMHA.

G.1.3 Utobbl NonyynTh 3Ha4YeHUe ko3 duLmeHTa oxBaTa kp, obpa3yoLLero UHTepBan ¢ 3agaHHbIM YPOBHEM [lO0BE-
pvsa p, HEOBXOAUMO UMETL NoApPOGHbBIE CBEAEHUS O 3aKOHe pacrnpefeneHus, XapakTepuayeMoM pesynsraTtom U3MepeHus
W ero cymMmapHol cTaHAapTHOW HeonpeAeneHHOCTbo. Hanpumep, ANA BEMUYUHBLL Z, ONUCHLIBAEMOW HOpPMasbHbBIM pac-
npegeneHem ¢ MaTeMaTU4eCcKUM OXUAaHUEM L, U CTaHAaPTHLIM OTKIOHEHUEM G, NErko MOXHO paccyuTaThb 3HajYeHue
KoadpdpuumenTa oxsara k , KOTOpEIA 0BpasyeT uHTepBan |, + k G, BKITIOYaIoLWUIA 10N10 p 3TOro pacnpefeneHnus u, cnepo-
BaTeNbHO, UMELLMIA BGPOHTHOCTb OXBaTa U ypoBeHb [,oBepus p HekoTopble NnpuMepsl NpuBeaeHs! B Tabnuue G.1.

Tabnuuya G.1— 3HadeHus koadpuLMeHTa oxeaTa kp, obpasytoLLero UHTepBar ¢ YypoBHEM JJOBEPUsI p ANst HOPMarbHO
pacnpegeneHHon cnyvyaHow nepeMeHHo

YpoBeHb AoBepus p, % KoadpuieHT oxsarta K,
68,27 1
90 1,645
95 1,960
95,45 2
99 2,576
99,73 3

MpumeyaHue — OnNs cpaBHEHURA, €CNn Z ONUCLIBAETCA NPSIMOYTOfNbHBIM pacnpefeneHUeM BepOSITHOCTEN C
MaTemMaTU4eCcKUM OXXNAaHUEM |1, N CTAHAAPTHLIM OTKIOHEHNEM o = a/ﬁ rae a — nonyLuMpuHa pacnpeaeneHus, To ypo-
BeHb JoBepus p byneT paBeH 57,74 % ans k =1,;95 % anA kp 1,65; 99 % ana k =1,711 100 % ansa k >3 ~173.
MpsiMoyroribHoe pacnpepeneHne «yxe» Hopmaanoro B TOM CMbICIIe, YTO OHO oGna,qaeT KOHe4HOIA I'IpOTFl)KEHHOCTb}O "
He UMEET «XBOCTOBY.

G.1.4 Ecnun n3BecTHbl pacnpefeneHns BepoaTHOCTEN BXOAHLIX BENUUNH X;, X5, ..., Xy [MX MaTemaTnyeckme oxu-
AaHusa, gucnepcun, a TaKke, ecnu 3TN BENUYUHBLI He ABNAKOTCA HOPMarnbHBIMU, MOMEHTHI BbicLUMX nopsiakos (cM. C.2.13
n C.2.22)], oT KOTOpLIX 3aBUCUT U3MepseMas BeNuYnHa Y, U ecnn Y siBRsSieTcs NIMHENHOW (DYHKLMER BXOAHBIX BEMUYMH,
Y = ¢ Xy + X5 + ...+ Xy, TO pacnpeeneHne BeposTHOCTel! Y MOXET BbITb Nofy4eHo CBepTKOI pacrnpeeneHuii Be-
POSATHOCTEN BXOAHBIX BeNU4UH (cM. [10]). Takum o6pa3oM, 3HauyeHus kp, obpasytoLe UHTepBanbl C 3ajaHHbIM YPOBHEM
L,0BepusA p, MOryT BbITb paccuUTaHbl NO 3TOW CBEpPTKE.

G.1.5 Ecnun dyHKUMOHanNbHasa 3aBUCUMOCTb MeXAY Y U BXOAHBLIMU BENMMYMHAMU HENTMHERHA U orpaHUYeHMe YreHa-
MW NepBoro nopsifika pasnoxeHus B pag Teinopa 3ToW 3aBUCMMOCTU HE MOXET paccMaTpuBaTbCS B Ka4ecTBe 40MyCTUMO-
ro npubnmkenuna (cm. 5.1.2 n 5.1.5), To pacnpegeneHne BeposTHOCTEN Y He SBMNSIETCS CBEPTKOW pacnpeeneHmii BXOAHbIX
BeNU4YMH. B Takux cnyvasix Heo6xog4UMo MCNonb3oBaTh APYrie aHarUuTUHECKUE UM YUCTIEHHBIE METO/LI pacyeTa.

G.1.6 Ha npakTuke npoLeaypa CBepTKU NpU pac4eTe UHTEPBaroB C 3afaHHLIMW YPOBHSIMU J0BEpUS He UCTONb3YeT-
CA UMW UCMoNb3yeTcA KpaiiHe peako No cneayowmm NpUYMHaM: NnapaMeTpbl pacnpegeneHunsi BXOAHOW BenUiMHbl 0OLIMHO
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He U3BE€CTHbI TOYHO, a ABNAKTCA JNIULLL OLleHKaMK; TPYAHO OXKUaaTh, YTO YPOBEHDL [ OBEPUA ANA AAaHHOINO UHTEpBana MOXeT
ObITb U3BECTEH C BLICOKOW TOMHOCTHLIO; peanunsauua aToN npoueaypbl CNoXHa ¢ MaTeMaTU4eCKON TOUKK 3pPEeHUA. Bmecto
3TOro NpUMEHAKT l'IpI/I6J'IVI)KeHVIF|, OCHOBaHHbIE Ha quTpaanoﬁ npeneanoﬁ Teopeme.

G.2 LUeHTpanbHan npeaenbHasa TeopeMa
G.2.1 Ecnu wusMepsieMas BenuuuMHa npeAcTaenser co6oi  NUHeAHYo  (YHKUMIO BXOAHBLIX  BENUYMH,

N
Y =X +0,X5 +... oy Xy :Zc,-X,-, U BCe BXOAHbIE BEMUYUHBI X; pacnpefeneHbl No HOpManbHOMY 3aKoHy, TO pac-
i=1

npeaenexHue Y, ApnAoueecs CBepTKOVI pacnpeneneHw?l BXOAHbLIX BENIMYUH, TakXKe 6yneT HOpMarbHbIM. OAHaKO Aaxe
ecnu pacnpeﬂenevaX,- He ABNAKTCA rayCcCOBbIMU, pacnpejeneHue Y Bce paBHO 4aCTO MOXeT ObITb anrnpokCUMUpoBaHo
HOpManbHbIM pacnpeaeneHnemM, 4Yto crnegyet u3 L{eHTpaﬂbHOVI npeneanon TeopeMbl. OTta TeopemMma rmacuTt, 4To pac-

N
npenenexne Y Gynet npubnusumenbHO HOPMaNbHbIM C MaTeMaTieckum oxuaanmem E(Y)=>"¢c,E (X ,-) u aucnepcuen
N i=1
62(Y) =Y c?02(X;), ecnu X; — HesaBucuMble criyuaiiHble nepemeHbie, a 6%(Y) MHoro Gonblue, Yem Bknag c#o? (X))
i=1

B 06LLyto cyMMy OT nio6oil criydaitHoi nepeMeHHON X;, pacnpefieneHne KoTopoi OTITMYHO OT HOPMANLHOTO.

G.2.2 Ocoboe 3HayeHUe LieHTpanbHOW NpefenbHO TeopeMbl 06YCrOBIEHO TeM, YTO OHa AEMOHCTPUPYET OYEHb
BaXHYIO pONb, KOTOPYIO UrpatoT JUCTIEPCUU pacnpefieNneHnil BepOoATHOCTEA BXOAHBLIX BENUYUH NO CPABHEHUIO C MOMEH-
Tamu 6onee BbICOKOro nopsiaka npu (popMUpOBaHUM CBEPTKU pacripeferieHnid, T. €. pe3ynsTUpYIoWero pacnpeaeneHus
BEPOATHOCTE! BLIXOAHOM BeNUUuHLl Y. bornee Toro, U3 LieHTparnbHON NpeAenbHO TeopeMbl CNEAYET, YTO cBepTKa pacnpe-
JeneHuin CTpeMUTCA K HopMarbHOMY pacrpefieneHuto nNpu yBernuyeHnn Yucna arneMeHToB CBEPTKM, T. €. Ynucna BXOAHbLIX
BerMYH, BHOCALLIMX CBOW BKrag B 62( Y); UTo 3Ta CXOAUMOCTb ByaieT TeM BLICTpee, YeM BRnxke 3Ha4eHUs c,?cr2 (X ,.) Apyr K
APYry (Ha NpakKTUKe 3TO O3HAYaET, YTO BCE OLEHKU X; BXOAHbIX BEMUYNH BHOCAT CPABHUMYIO HeonpeaeneHHOCTb B Heonpe-
AENeHHOCTb OLEHKM y U3MEpPSIEMOi BENUUUHBI Y), U UTO YeM Grninxe pacnpeperneHusi X; K HOpManeHOMy, TeM MeHbluee
YWCI0 BXOAHEIX BENMUYMH TpebyeTcs, 4Tobbl Mony4nTe HopMarnbHoe pacnpeaeneHve ans Y.

lNpumep — [psimoyzonbHoe pacnpedenieHue (cM. 4.3.7 u 4.4.5) sensemcsa npumMepom pacnpedesieHus,
eecbMa QajsileKo2o om HOPMaJslbHO20, HO CeepimKa ecez0 mpex makux pacnpedesnieHull, uMeroujux oOUHaKoe8yo
WUpuUHy, nozeoJsisiem nosy4yums roYmu HopMasbHoe pacnpedesnieHue. Ecnu 0603Havumb NnosyywupuHy maKkozo
npsAMoy2o/LHO20 pacripedesieHus Yepes a mak, Ymo ezo ducnepcusi 6ydem paeHa a2/3, mo ducnepcus ceepmku
mpex npsamoy2onLHLIX pacripedenerull 6ydem umems ducnepcuro 62 = a2, a epanuybl unmepeanoe ¢ dosepu-
menbHol eeposimHocmbio 95 u 99 % paeHb! 1,937¢ u 2,3796 coomeemcmeeHHO, 8 Mo epeMst KaK Asisi HopmaJlb-
HO20 pacnpedesieHUs1 ¢ meM e cmaHAapmHbIM OMKJ/IOHeHUeM ¢ 3mu epaHuybl onpedensiomces Kak 1,9606 u
2,6760 (cm. mabnuyy G.1) [10].

MpumMmedaHue1—[Ona nHtepsana c ypoBHEM J0BEPUA p, NpeBbIAOLWUM NpubnusnTensHo 91,7 %, cooTBeT-
CTByIOLLeE 3Ha4YeHne kp ANs HopmanbeHoro pacnpeaeneHus 6yaeT 6onblue, YeM ANA CBEPTKM No6Oro KonuyecTBa NpsiMo-
YroneHbIX pacnpefeneHnii MPon3BonbHON LWUPUHBI.

MpumeyaHue2— W3 LueHTpanbHOR NPpeaenbHON TeopeMbl CNeAYET, YTO pacnpefeneHne BepoATHOCTEN cpef-
Hero apudmMeTUYeckoro G No n HabnoAeHNAM §; CNy4aitHO# NePEeMEHHON ¢ C MaTeMaTU4ECKUM OXuaaHuem Mg W KO-
HEYHBIM CTaHAAPTHLIM OTKIIOHEHWEM G MPU h —> o0 NPUBNNXKAETCA K HOPManNbHOMY pacnpefiefnieHUto ¢ MaTeMaTUYECKUM

oXugaHuem H’q U CTaH4apPTHBIM OTKNOHEHNEM G/\/E He3aBUCUMO OT BUAa pacnpepeneHus BepOFlTHOCTeﬁ q.

G.2.3 MNpakTn4eckUM cneacTeneM LieHTpansHon NnpeaensHon TeopeMel SBNAeTcA To, YTo, ybeansLunck B cobniofe-
HUK ee TpeboBaHWiA, B YACTHOCTM NOATBEPAMB H& OCHOBE BCEro NULbL HECKONBbKUX HabnoaeHui (4Na NnonyYeHns oLeHoK
CTaHAapTHbLIX HeonpefeneHHocTel no TNy A) NN Ha OCHOBE NPEANnoNOXEHUA 0 paBHOMEPHOM pacnpefeneHun (Ans
MOMyYeHNs OLEHOK CTaHA@pTHLIX HeonpeAeneHHOCTen No TUNy B), YTO HM OAHA U3 COCTaBNAIOWMX HeoNpeaeNeHHOCTU
He ABMSAETCS AOMUHUPYIOLLENR, MOXHO B Ka4eCTBe pasyMHOro Nepsoro NpMBnuxeHus Ans pacyeta pacluMpeHHoi Heonpe-
AeneHHocTn U, = Koy, onpefensiollieit MHTepBan ¢ ypoBHeM A0BEPUA p, UCMOMNbL30BaTh 3HA4EHUs kp Ana HopManb-
Horo pacnpegeneHus. Hambonee yacto NpUMEHsEMble 3HaYEHUA kp ANA HOpManbHOro pacnpefeneHns npuseeHsl B
Tabnuue G.1.

G.3 t-pacnpegeneHue n uncno creneHel ceoboabl

G.3.1 YtoBbl nonyunTb NpubnimkeHne nydilee, 4em obecnevmBaeT UCNONb30BAHUE 3HAYEHUS kp AnNa HopManbHoro
pacnpegenenus (cM. G.2.3), cnefyeT NoHATb, YTO pacyeT UHTepBana ¢ 3afaHHbIM YpoBHEM A 0BepUsA TpebyeT 3HaHUA pac-
npefeneHus He BenuduHel [Y — E(Y))/o(Y), a BenuumnHbl (y — Y)/u(y). 3TO CBA3AHO C TEM, YTO Ha NPaKTUKE U3BECTHLIMU

N

ABMSIOTCS HE NapaMeTpbl pacrnpefeneHusi, a 3Ha4eHNa CTaTUCTUK: ¥ — OLEeHKN Y, NoflydeHHol No dopmyne y = Zc,xi,
i=1

N
rAe X; — OueHKa Xj N CyMMapHOi aucnepcuu ug(y) OUEHKW Y, nony4YeHHoil no cgopmMyne Uf (y)=20,2u2 (X;). rae
U(x;) — cTaHAapTHasa HeonpeaeneHHOCTb (OLeHKa CTaHAAaPTHOMO OTKIOHEHNA) OLIEHKHN X;. i=1
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MpumMmeyarune — Crporo rosops, B BelpaxeHun (y — Y)/u(y) noa Y cneayet nonmmars E(Y). [ina ynpoujeHus
Takas cTporas 3anuck 6bina nucrnonb3oBaHa TOBKO B HEKOTOPLIX MecTax HacToswero Pykogodcmea. Takum obpasom, B
HacTosLeM Pykogodcmee OfHO U TO xe 0603Ha4YeHe MOXET UCNoNb3oBaTbCA AN 0603HaYEHUA BENWYUHBI, AN 0603Ha-
YEHWA cryYaitHol nepeMeHHOo, NpefCTaBnNAOWEeN AaHHYI0 BENMWYMHY, U AN 0603HaYEHUS MareMaTuyeckoro oXngaHus
3TOI cnyYaiHon nepeMeHHO.

G.3.2 Ecnun z — HopMarbHo pacnpefeneHHas cryyaiiHas nepeMeHHas ¢ MaTeMaTUieckuM OXuaHueM I, U CTaH-
AapTHLIM OTKIOHEHNeM G, Z — cpefiHee apugMeTUYeckoe n He3aBUCUMBIX HabroeHNin Z, BENUYNHL Z, @ s(Z) — BbI6o-

poYHOe CTaHAapTHOe OTKIOoHEHUe oT Z [cM. dopmynbl (3) 1 (5)], To cnyyaiiHas nepemeHHas t = (i—pz)/s(f) onucbiBa-
eTcs t-pacnpeaeneHuem, Have HasbiBaeMbiM pacnpeaeneHuem CtbloeHTa, (C.3.8) c v=n— 1 cteneHsamu ceobopbl.
Ecnu paccMoTpeTb NPoCTENLLNIA CryYaid, Korfla usmepsieMasi BenuunHa Y coBnagaeT ¢ HopMarnbHO pacnpefefnieHHON

BenuuunHom X, Y = X, B kayecTBe oLeHkun X 6epeTcs cpefHee apudmeTUuyeckoe X 10 N He3aBUCUMbIM HabTIoAEHUAM Xy
BeNUYMHLI X ¢ BbIGOPOYHbLIM CTaHAAPTHEIM OTKITOHEHUEM s(X), Haunyulleit oueHKoi Y sinsetes ¥ = X, a BelbopoyHoe
CTaHA@pTHOE OTKIOHEHIe 3TOW OLIeHKM eCTb U, (y) = s(X), ToBennunHa t = (Z-p,)/s(Z) = (X~X)/s(X) =(y-Y)/u: (v)

OyaoeT MMeTb f-pacnpegeneHue, U, COOTBETCTBEHHO,

A, (v) <t<t,(v)]=p (G.1a)
unun
Aty <y -/ (y) sty (v)]=p, (G.1b)
4YTO MOXHO 3anucaTtb B Buae
Pr[y—tp(v)uc(y)sYsy+tp(v)uc(y)]=p, (G.1c)

rae P.] o6o3HauaeT BEPOSTHOCTL BLIMOSHEHUS! YCIIOBUA B KBapaTHbIX ckobkax, a t (v) — 3Ha4YeHue BerNnYmnHbI {, 3aBu-
cslliee OT Ynucna cTeneHel ceoboabl v (cM. G.3.3), Takoe, YTO fona p pacnpeneneva CTblogeHTa nonagaeT B UHTepBan
oT — tp( ydo + tp( ). Takum 0b6pa3oMm, pacluMpeHHass HeonpeaeneHHOCTb

Up :kpuc (y)=tp(v)uc (y) (G.1d)

onpeaensieT uHTepsan oT y — U goy+ U 4YTO yAoOHO 3anucatb kak Y =y + U NpeAnonoXUTENLHO OXBaTbIBAOLW|NIA
Llonto p pacnpefenexHus aHaquvm KOTOpre MOXHO 0bocHOBaHHO npunucarb Y, a p npefcTaenser coboil BEpOATHOCTb
oxsaTa Unu ypoBeHb A0Bepua ANA AaHHOro UHTepBana.

G.3.3 Ecnv no n HezaBUCHMBIM HabnoAeHUsM norydeHa OLeHKa OfjHOro-efJMHCTBEHHOIO NapaMeTpa — CPeaHero
apuMeTUHECKOro, KaK 3TO UMeno MecTo B cny4ae, paccMoTpeHHoM B G.3.2, To uucro cteneHeil cBoboabl v ByaeT paBHO
n —1. Ecnu n HesaBUCUMBIX HabnoAEeHW A NCNONb3yIoT ASsi NONyYeHUs oLeHOK cBoBoAHOro UneHa u koadduumeHTa Ha-
KMoHa B YpaBHEHWUU NPAMOW NTMHUKM METOAOM HaUMEeHbLUMX KBaApaToB, TO YACIO cTerneHel cBoboabl AN onpeaeneHus
BbI6OPOYHbIX CTaHA@PTHBIX OTKIOHEHWIA 3TUX oLjeHOK ByaeT v = n — 2. Npyn BLIMMCIIEHUM METOAOM HaUMEHBLUNX KBaApaToB
m napameTpoB KPWBOW MO N 3KCNEPUMEHTalbHBIM TOYKaM YUCIO cTeneHei ceoboabl Ansi onpeaeneHus Bbi6opodHoro
CTaHAapTHOro OTKIOHEeHUs OLieHKW KaXAoro napamerpa coctasuT v = n — m. (bonee nogpobHo Bonpoc onpeaeneHus
yucna cteneHei ceobogel paccMoTpeH B [15]).

G.3.4 HekoTopble 3HaveHUs (v ( ) NS pPasHbIX v U pasHblX p NpuBefeHbl B Tabnuuye G.2 B KOHLE HacToAWEro npu-
noxexus. Mo Mepe TOro Kak v — oo t-pacnpegenexune npubnuxaetca kK HopMarnbHOMY, U { (v) =(1+ 2/v)1/2k rae k _
KoappunLMeHT oxBaTa, NO3BONAOLWUIA NOMYyYUTb WHTEepBan C YPOBHEM [0Bepusi p Ana nepemeHHom pacnpeneneHHou
no HopMansHOMy 3aKoHy. Takum obpasom, 3HadeHue ¢ ( ) ANst jaHHoro p, npuBefeHHoe B Tabnuue G.2, coBnagaet co
3Ha4eHneM k Ins Toro Xe p B Tabnuue G.1.

MpnuMedaHune — Yacro f-pacnpegeneHne 3agarT B Bue TabMUUHBIX 3HAYEHWNA KBaHTUNeR ti_p TAe 1 -
npepcrasnseT coboli sHadeHue yHKLMWM t-pacnpeferieHuss B Touke fy_,, T €. KBaHTUMb {;_, MOXHO OMpepenuTb
dpopmyrnon

t’l—a
T—a= [ f(tv)d,

—00

rae f{t,v) — NNOTHOCTL pacnpeferneHns BeposTHOCTeN t ANsA 3afaHHoro Yucna creneHeit ceobogbl v. OTcloga CreayeT, YTo
tp M t1_, CBA3AHBI MEXAY cOGOil Yepes cooTHoLIeHe p = 1 — 20 Hanpumep, 3Ha4eHUe KBAHTUNSA fy g75 ANt 1 — o = 0,975
W, COOTBETCTBEHHO, o. = 0,025 coBnagaeT co 3Ha4YeHneMm tp(v) ans p = 0,95.

G.4 Yucno adpheKTUBHLIX cTENeHel cBoboabl

G.4.1 B obLiem cnydae t-pacnpeaeneHine Henb3a NPUMEHSATb K CriyqailHoi nepeMeHHoi (y — Y)/u (y), ecnu ug (y)
npeacTaBnseT coboil cymmy aByX U Gonee oLeHOK Ug (y,-) =C,-2Ll2 (X,-), faxe B TOM Cly4ae, Korga Kaxjoe X; ABnseTca
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OLieHKOW HopManbHO pacnpefeneHHON BXoAHOW BenuunHbl X;. OfHaKo 3Ty criyvaiiHyto nepeMeHHyto MOXHO NPUGIIUKEHHO
onucath t-pacnpefeneHnemM ¢ HeKOTOPBIM YUCIIOM 3GhgheknmueHbix CTeneHeld cBOBOAbI Vg OnpeaensiemMbiM gopmynoii
Yanua-CatrepTtyaiita [16], [17], [18]:

- (G.2a)
Veff =1 Vi
nnun
UL
off = T () (G.2b)
i=1 Vi
npu
N
Vet <2 Vis (G.2¢)

N
rae u2(y)= Z1u,2 (¥) (cMm. 5.1.3). Takum 0Bpa3om, paclunpeHHasi HeONpeAENeHHOCTb Uy, = kplg(y) = ty(Veu(y) oBecne-
j=

4MBaET MHTepBan Y = y + U, ¢ NpUBNU3NTErNbHEIM YPOBHEM AOBEPUS p.

MpumedaHue 1 — ECNU 3HaueHNe Vgz, NOMydeHHoe no dopmyne (G.2b), He ABNAeTeA LenbiM Y1CoM, Kak
06bI4HO CNy4aeTcs Ha NPaKTUKe, TO COOTBETCTBYHOLLEE 3HA4EHNe t, MOXET GbiTb NOoMy4eHo 13 Tabnuubl G.2 nyTem uHTep-
MONALMM UITA NYTEM YMEHbLUIEHUSA Vg A0 Grivpkailuero Lenoro Ynucna.

MpumeyaHue 2 — Ecru BXxogHas oLeHKa X; cama nofydeHa U3 AByx unu Gonee Apyrux OLEHOK, TO 3HaueHue

2
V;, KOTOpOE cnejyeT Ucnonb3oBaTb ¢ u,f" (y) = [c,?u2 (x,-)} B 3HaMeHaTtene BblpaXeHUs B NpaBoi YacTu dopmynel (G.2b),
€CTb Yncno aheKTUBHEIX CTeneHel cBoBoAbl, pacciMTaHHoe TeM xe cnocoboM, YTo onpeaeneH dhopmMynoii (G.2b).

MpumMmedaHue 3 — B 3aBUCUMOCTI OT HyX[ NOTEHUMANLHLIX NONL30BaTeNel pesynsrata U3MEpeHUs MOXeT
OKa3aTbCsl MOMEe3HbIM [OMONMHUTENBHO K Vo PACCUUTATb U YKA3ATb 3HAYEHUSI Voga U Vg, NONYHEHHBIE COMMAcHO ¢op-
Myne (G.2b) pasaensHO ANs OLEHOK CTaHA@PTHbIX HEOMpeAeneHHocTel no Tuny A u no Tuny B. Ecru sknagsl 8 w2 (v)

CTaH4apTHbIX HeOI'Ipe,D,eJ'IEHHOCTeVI o TVII'Iy An TNy B, OLEHEeHHbIX paaqeano, 0603HaqMTb, COOTBETCTBEHHO, UgA (y) n
u25 (), TO UMEIOT MECTO CrielyloLUmMe COOTHOLIEHUS:

ud(y)=uZy (v)+uZ5 (),

ug (v) =u;‘A(y)+u§B(y)'
Veff Veffa VeffB

Mpumep — lMycmb Y = f (X, Xy, X3) = bX X,X5, ouenku x,, X, X3 HOpMalslbHO pacripedesieHHbIX 6x0d-
HbIx eenuquH Xy, X, X3 cymb apugppmemuveckue cpedHue no n, = 10, n, = 5 u n; = 15 He3aeuCUMbIM MNo-
emopHLIM HabnwodeHUAM coomeemcmeeHHO, ¢ OMHOCUMENLHLIMU CMaHOapMHbLIMU HeollpedesleHHoCmAaMU
u(x)/x, = 0,28 %, u(x)/x, = 0,57 %, u(x;)/x; = 0,82 %. 4na daHHoii pyHKyUOHaNLHOU 3asUcUMOCmU OO/KHbI
6b1mb onpedenieHb! KoaghgbuyueHmMbI HyecmeumesnsHocCmu c; =0f/0X; = Y/X; 6 mouKe X, X,, X3 (CM. IpumMeyaHue 1

3
K 5.1.3), ymo noseonsem nonay4ume [uc (v)/ y:|2 = Z[u(x,-) /x,.jl2 =1,032 %% (cm. npumeyarue 2 k 5.1.6). Tozda
¢hopmyna (G.2b) npuobpemaem eud i=1

AN

v

eff

u i=1 i
v = 1,034 N
of ~0,25¢ 0,57 L0824

10-1 5-1 15-1
U3 mabnuyk! G.2 Ona p = 95 % u v = 19,0 nony4aem ty5(19) = 2,09. CnedoeamenbHO, omHoOcUMe LHasi pac-
wupeHHas HeonpedesieHHocmb s daHHO20 ypPoeHst doeepust 6ydem Ugs= 2,09 1,03 = 2,2 %. Takum obpasom,

MOXHO ymeepxdamb, 4ymo Y =y * Uy, = y(1 * 0,022) (3HaYeHue y nosnyyarom Ha OCHO8aHUU U3MEPeHULl eX0OHbIX
8e/1u4uH no ¢ghopmyne y = bx,x,X,) unu 4mo 0,978y S Y < 1,022y ¢ ypoeHem doeepust npubnusumesnsHo 95 %.
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G.4.2 Ha npakTuke uy(y) 3aBUCUT OT CTaHAAPTHBIX HEONPEAENEHHOCTEN U (X;) OLeHOK BXOAHbIX BEMUYUH, UMEIOLLIMX
KaK HopMaribHo€, TaKk U UHOo€ pacnpejeneHue, npu4em oLUeHKU u(x,-) nony4aroT Kak Ha OCHOBe 4acTOTHOM nHTepnpetTaymm
BEPOATHOCTU, TaK U Ha OCHOBE anpUopHLIX pacrpefeneHuin (oueHnsaHme TMna A U B cooTBeTCTBEHHO). AHanorndHoe
yTBEpXAeHWe CrpaBefMBO B OTHOLIEHUM OLEHKN y W BXOAHLIX OLEHOK X;, OT KOTOPLIX y 3aBUCUT. TeM He MeHee, ecnu
yHkUmio t = (y — Y)/u(y) MOXHO pasnoXxuTb B paa Teiinopa B OKPeCTHOCTU MaTeMaTU4ecKoro OXUAaHWs U orpaHu-
YNTBCA YNeHamu pasfoXeHWs NepBoro MopsAka ManocTh, TO pacrpeferieHne BenuyuHel { MOXHO anmnpoKcMMunpoBaTh
t-pacnpefeneHnem ¢ Ucnonb3oBaHMEM opmynbl Yanya — CaTTepTysinTa, a Takke dopmyn (G.2a) n (G.2b).

Mpu sTOM OCTaeTcs BOMpoc, Kakum obpasom B cpopmyne (G.2b) Ans vy onpeaennTs YUCNO cTeneHeih csobogbl
AN OLeHKW CTaHAapTHOW HeonpeaeneHHoCTH no Tuny B. MocKonkKy onpegenexHne Yucna creneHei csobogel UCXORNUT 13

TOro, YTO Vv B t-pacnpeseneHnn BLINONHAET PYHKLMN Mepsl HeonpeaeneHHOCTH BEIBOPOUHOI aucnepcnn s2 (2), To ans
ornpepernexns vucna cteneren csofogel v; MOXET GbiTb UcNoNb3oBaHa dopmyna (E.7).

1 u?(x;) 1 Au(x,)_2
v; chz[u(xi):|~2 U(X,-) . (G.3)

BenuunHa B kBagpaTHbIX ckobKax B NpaBoi YacTu dhopmynbl (G.3) npeactaBnaeT coboil OTHOCUTENBHYO Heonpe-
AeneHHocTb U(x;). B cny4ae oLeHOK CTaHAapTHO! HeonpeeneHHOCTH No TUNy B 3HadeHWe 3TOM BeNIMUMHbI MOMyYatoT Ha
OCHOBE CYOBLEKTUBHBIX CYXX/EHWUIA ¢ UCMONb30BaHUEM BCel JOCTYNHOR nHdopmMaumu.

Mpumep — lycmb umerowjasics UHGOPMayUs 0 MOM, KaK 6binu NosyYeHbl 6x00HbIe OUEHKU X; U UX cmaH-
GapmHbie HeonpedenieHHOCMU U(X;) NM03e0s1Iem OUeHUMbL G03MOXHYI0 HEMOYHOCML [10JTY4EeHHO20 3HaYyeHus
u(x;) @ 25 %. O9mo cyxdeHue moxem 6bimb UCMONKO8aHO makum obpasom, ymo Au(x)lu(x;) = 0,25, moada u3
opmynbl (G.3) cnedyem v; = (0,25)-2/2 = 8. Ecnu e €03MOXHasi HEMOYHOCM MOJTYYEHHO20 3HAYEHUS u(x;) oye-
HeHa e 50 %, mo amo 6ydem coomeemcmeoeams v; = 2 (cM. maike mabnuuy E.1 npunoxenus E).

G.4.3 Mpwn paccmoTperun B 4.3 1 4.4 ouleHoK No TUMy B Ha ocHoBe anpuopHoOro pacnpegeneHus BeposTHOCTEN
HesBHO Mpeanonarasock, YTo Nofly4eHHoe 3HaYeHue U(X;) M3BECTHO ToUHO. Hanpumep, ecnu u(x;) Geina nosyyeHa n3 npsi-

MOYronsHOro pacnpejeneHusi BeposiTHOCTel ¢ NONyLIMpUHON a = (a, — a_)/2, kak B 4.3.7 n 4.4.5, To oueHka U(X,-) = a/\/§
paccmaTpuBanachk Kak 4McrnoBoe 3HaveHve, He obnagatoliee HeornpeaeneHHOCTBI0, NOCKONbKY UMEHHO B KaYeCcTBe Takux
e YMCMOBbIX 3HAYEHUI paccMaTpuBaninch a, U a_, a cnefjoBatenbHo, U a (Apyras BO3MOXHOCTb MHTEPNpETaLMK anpu-
OPHOro pacrnpefeneHuns Kak U3sBECTHOMO ¢ HEKOTOPON HeoNpeAeneHHOCTLI0 paccMOTpeHa B Npumedannn 2 k 4.3.9). Ecnn
AaHHYIo TOUKY 3peHnsi NpUMEHNTb K copmyne (G.3), To U3 Hee GyfeT cnepfoBaTh, YTO V; — o0 UMK, YTO TO Xe camoe,
1h; — 0, ofHaKo 3T0 06CTOATENLCTBO HE CO3AAET HUKaKUX NPENATCTBUN AN NpuMeHeHns dopmynsl (G.2b). Kpome Toro,
NpeAnonOXeHNe V; — o0 HEMb3s CHMTaTb COBEPLLEHHO HenpaBAonoAoGHEIM, MOCKOMNBKY 06LIENPUHATLIM SBASETCS TaKoi
BbIGOP rpaHUYHbIX 3Ha4YEHWit a, U a_, YTobbl BEPOSITHOCTb HAXOXAEHUA COOTBETCTBYIOWEN CRy4YalHON NepeMeHHol 3a
npeaenamm aTux rpaHuy bbina kpaitHe mana.

G.5 lononHUTenbHbIe 3aMe4yaHust

G.5.1 B nuTepatype, NocBsiLLieHHOI BONpocaM OLEHUBaHWS HEONPEAENEHHOCTH, YacTO MOXHO BCTPETUTL Creay-
OLLyl0 MaTemMaTU4ecKyto hopMyny Ana HeonpefeneHHOCTH, COOTBETCTBYIOLLEH UHTepBany ¢ ypoBHeM foBepud 95 %:

Ugs =35 (Verr ) 82 +3“2]1/2- (G.4)

rae tys (v;,,) — KO3 DULMEHT, B3ATHIN M3 Tabnuubl t-pacnpegenequs Ans p = 95 % u uncna creneHei cBoBOAb! Vg, Vey —
4nCno adhPeKTUBHLIX CTeneHei cBoboAbl, paccunTaHHoe no dopMyne Yanya — CatTepTysiita [(opMyna (G.2b)] ¢ y4eTom
MOMBKO TeX COCTaBNAOWMX S; CTaHAAPTHON HEOMNPEAEeNeHHOCTH, KoTopbie Bbinu NoNyYeHbl B pesyneraTe CTaTUCTUYECKO

of
06paboTkM NOBTOPHLIX HabMIOAEHUA B mMeKywemM N3MepeHuH, s2 = ZC,-ZS,-Z; ¢ EK; u? = Zujz (y)= chz (812/3) —
i

CyMMa Jucnepcuii cex ocmaibHbiX COCTaBNAOLLMX HeoNpeAeneHHOCTH, rae a;— nonyLunpuHa nHTepBana paBHOMepHo-
ro pacnpefeneHus BXOAHOW BEMUYUHbI ch TOYHO U3BECTHLIMU BepXHen (+ aj) N HUXHeR (— aj) rpaHuLaMmn OTHOCUTENLHO
ee HaunyJllei oUeHKu (T. e. X;— ajsxj <X; +aj).

MpwnmeyaHne— CocraBnaioLias HeornpeaeneHHoOCTH, NMonyyYeHHas no NOBTOPHLIM HabnofeHUAM eHe Tekyle-
ro U3MepeHusi, oLleHUBaEeTC TaK Xe, Kak u nobas gpyras cocTaensowas, gatowas BKnag B u2. YToBbl MMETL BO3MOX-
HOCTb KOPPEKTHO cpaBHUTL chopmyny (G.4) ¢ hopmynoit (G.5) B G.5.2, npeanonaraeTcs, YTo BKNa Takux COCTaBNAOWMX,
€CNnn OHM NPUCYTCTBYIOT, NpeHebpexnMo Marn.

G.5.2 ®opmyna ana pacyeTa paclUMpeHHOW HeonpeaeneHHOCTH, COOTBETCTBYIOWAA UHTepBarly C YPOBHEM 4oBe-
pus 95 % u nonyyeHHas cornacHo G.3 u G.4, uMeeT BUg, OTANYHLIA OT hopMyrnbl (G.4):

Ugs =tos (verr) (52 +12)"", (G.5)

A€ Vg paccuuTHIBaLOT MO chopMyrne (G.2b) ¢ yueToM ecex coCTaBNALUX HEONPeAENeHHOCTH.
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Ecnu npu pacyete no copmyrne (G.5) oLeHkn Bcex gucnepcuii no Tuny B nonyqeHel M3 anpuopHLIX NpsiMOYrorb-
HbIX pacnpeaeneHnini ¢ TEMM Xe 3Ha4YeHUAMU NOMyLUMPUHBI &, 4TO MCMONb30BaHbI NpU pacyeTe u? no dopmyne (G.4), To

B GonbluMHCTBE cnydaeB 3HavdeHue Ugs, nonydeHHoe no gopmyne (G.5), byaet Gonblue 3HaveHnsa Ugg, nonyyeHHoro no
dopmyne (G.4). 310 MOXHO OOBACHUTL crieayoLUM o6pasoM. XoTa fgg (vgﬁ) B 6onblMHCTBE cnyYaes 6yaeT HECKOMNLKO
Gonblue, YeM tos(Vey), 06a 3T Ko ULMeHTa BNU3KU K ABYM, T. €. pasHiLIa MEX/Y HUMU HeCyLLIECTBEHHA; B TO Xe Bpemsl
B chopmyne (G.5) u? ymHOXaeTcsl Ha t,% (veﬁ) ~ 4, Torga Kak B chopmyne (G.4) sTa Xe BennUUUHa YMHOXaETCA Ha Tpu. Ecnin
B cnyyae U2 << s2 gopmynbl (G.4) 1 (G.5) 4aKOT OAMHAKOBLIE 3HAYEHUS Ugs 1 Ugs COOTBETCTBEHHO, TO NPY BLINOMHEHUN
ycnosus u2 >>s2 3HadeHune Ugs Byaet Ha 13 % MeHblue, Yem Ugs. Takum obpasom, B o6Lyem cnyyae popmyna (G.4)

AaeT HeonpefeneHHoCTb, KOTOPO COOTBETCTBYET UHTEpBan ¢ MeHbLUMM YPOBHEM OBEPUS, YEM Y UHTepBana, nonydvae-
MOro Ha OCHOBE paclUMpeHHOW HeonpeaeneHHocTU no gopmyne (G.5).

Mpumeuanmue 1 — B npenencHom cnyyae u?/s?2 — o0 U NPU Ve — 0 UMeeM Ug — 1732w, Torpa Kak
Ugs — 1,960u. To ecTb 3HauyeHne Ugs oBecneunBaeT HTepBan ¢ ypoBHeM AoBepusi Bcero 91,7 %, B To BpeMs Kak
3HaueHune Ugs — c ypoBHeM AoBepusa 95 %. MOXHO cuuTaThb, YTO TaKON CRyYaii Ha NpakTuke UMeeT MeCTo, Koraa npeob-
nafaroLMMn 1 YUCIIEHHO, U MO pa3Mepy SBNSAIOTCA COCTaBMALWME, pacCHUTaHHbBIE HAa OCHOBE M3BECTHLIX FpaHuL pac-

npeaeneHuns, U KpoMe TOro, 3HaYEHNS ujz (v)= c;‘»’a;‘»’/3 BnU3KN ApYr K Apyry.

MpumeyvaHune 2 — [Ina HopMmanbHOro pacnpeaeneHna koadppuumeHT oxasara K = NEXS 1732 obecneqnsaer
MHTepBas ¢ ypoBHeM foBepus p = 91,673...%. 3T0O 3Ha4eHne p ABNAETCA YCTOWYMBLIM B TOM CMbICIIE, YTO ANA HEro Ba-
puaumu 3Ha4eHus koadpuLmeHTa oxBaTa Npu HeGONBLIKUX OTKNOHEHUAX POPMBbI pacnpefienieHusi OT rayccoBOi ABNSAOTCA
MUWHUMaNbLHLIMMU.

G.5.3 Bo3aMOXHbI cuTyauuun, Koraa BXOAHAs BenUYMHa X; UMeeT acUMMeTpuYHoe pacnpefeneHue, Koraa oTkno-
HEHUs OT MareMaTU4YecKoro OXmaaHua B ofHY CTOpOHY Gonee BEpOATHLI, YeM B NPOTUBOMNOSOXHYIO (CM. 4.3.8). O3T0 He
BIIMSIET Ha pacyeT CTaHAapTHON HeoNPeAeNeHHOCTH U(X;) OLEHKMN X; BXOAHOW BENNYNHEI X; N NO3TOMY HE UMEET 3HaueHns
Npu oUeHUBaHUN U (y), HO MOXeT NOBAUATL Ha oueHuBaHue U.

Ecnun oTKNoHeHnsa naMepaemMoin BENUYUHbLI OT pesynsTaTta UIMEPEHUS B TY UNKN UHYIO CTOPOHY UMELOT Npubnusn-
TeNbHO OfjUHAKOBYIO 3HAYUMOCTb, TO OGBLIYHO pesynbTaT U3MEPEHUA NPEACTaBNAIOT B BUAe CUMMETPUYHOIO MHTEepBana
Y =yt U. Ecriv acuMMeTpus pacnpegenerns X; BbisbiBaeT NNWb HeGONbLIYI0 aCUMMETPUIO B pacnpefeneHnn, xapak-
TEpU3yeMOM Pe3ynsTaToM U3MEPEHNS Y U ero CYMMapHON CTaHAapPTHOW HEONPEAENEHHOCTLIO U (Y), TO yCTaHOBNEHNe
CUMMETPUYHOrO UHTEpBana BeAeT K HEKOTOPOMY 3aHMXKEHUIO BEPOATHOCTU HaXOXAEeHUA U3MEpPAEMOi BENTMYUHBI NO
OfHY CTOPOHY OT ¥ 3@ CHYET HEKOTOPOro 3aBbllUEeHUs MO APYryo CTOPOHY. AnbTepHaTMBHOE peLleHUe COCTOUT B yKasa-
HWW WHTepBana, CUMMETPUYHOrO Mo BEPOATHOCTU (M, TakuMm obpasom, HecuMMeTpuyHoro no U), Tak, 4Tobbl BEpoAT-
HOCTb HaxoXaeHusa Y HUXe HUxXHeNl rpaHubl y — U_ 6bina paBHa BEpOATHOCTU HAXOXAEHUS Y BhiLLe BEpXHEeW rpaHuLbl
y + U,. OfHako gns ycTaHOBMNeHWs TaKMX HECUMMETPUYHBIX rpaHnL, Heobxoaumo Gonblue MHGOpMaLUK, YEM 3HaHNE
TonbKO y U U (y) [M, crnegoBatenbHo, GorbLIe UH(OPMaLIMK, YEM TOMNBKO OLEHKN X; U U(X;) ANA KaXAo#h BXOAHO| Benu-
YMHBI X]].

G.5.4 OueHka paclUMpeHHON HeomnpeAeneHHOCTH Up yepes 3HaYeHUs U (Y), Vg M tp(vef,), nony4yeHHoro
n3 t-pacnpefeneHuns, SBnNAeTCA TONbKO NMpMBNUXeHUeM, UMEILWMUM CBOM orpaHuyeHus. CnyyaiiHylo nepemeH-
Hyto (¥ — Y)/u(Y) MOXHO cuuTaTh UMetoLLeid t-pacnpeaeneHus ToNbKO B TOM criyyae, ecrnu pacnpeeneHue Y rayccoso,
OLeHKU y U U (y) NoMyYeHbl He3aBUCUMO ApPYr OT Apyra U pacnpeferieHnem BeiGOpoYHO gucnepcum ug (y) ABnseTca
pacnpegeneHne xu-kBaapat. BeefieHne uncna aheKTUBHBIX CcTeneHel cBoboabl v [Popmyna (G.2b)] nossonseT pe-
LUNTL TONbKO MocnefHoto npobnemy, obecneunsas ans ug (y) pacnpegeneHue, bnuakoe K pacnpefeneHuio Xxm-ksagpar.
Mpobriema e, cBA3aHHas ¢ OTNUYMEM pacnpefeneHusl Y oT rayccoBa, TpebyeT BKITOUeHUs B pacCCMOTPEHME MOMEHTOB
6onee BLICOKOroO Nopsigka, YeM JUCnepcusi.

G.6 3akntoueHue

G.6.1 3Ha4eHune KoaddpuLneHTa oxsaTa kp, obecneynBaroLLiee NofyYeHne uHTepsana ¢ ypoBHeM aosepusi p, 6nms-
KUM K 3afaHHOMY, MOXeT OblTb U3BECTHO TONbLKO B TOM cny4ae, ecliiu UMeKTCA no,qpo6Hb|e cBejeHuA O pacnpegeneHun
BEPOATHOCTEN KaXAOW BXOAHOW BENMYMHBI, M €CNK 3T pacnpeaeneHus npeobpasoBaHbl B pacnpefeneHne BbIXO4HOM
BENWUYNHBI. 3HAHWUS OfHMX TONBKO OLIEHOK X; N UX CTaHAAPTHBIX HeonpeAeneHHocTel U(X;) ANa STUX Lenei He[OCTaTOuHO.

G.6.2 MockonbKy HaAeXHOCTb U KOSIMYECTBO UMEIOLLEACS MHOPMaLUK NULLL B PEAKUX CryYasx cnocobHbl onpas-
faTb Te rpoOMO3fKvWe BbIMWCIIEHNSA, KOTOpble HeobXxoAuMbI AN npeobpa3oBaHusA pacnpefeneHuit BXOAHBLIX BENUYMH B
pacnpefeneHne BbIXO4HON BENUYWNHBI, NOCAEAHIOI AOMYCTUMO 3aMeHUTb ee NpubnuxeHueM. MIcxoas U3 LeHTpanbHoi
npegensHoii TeopeMbl, 06bIMHO JOCTATOMHO NPUHATB, UTO cryvaiiHas nepemenHas (y — Y)/u (y) uMeer t-pacnpeaenexne
C YMCNOM cTeneHel cBOBOALI, PaBHBEIM YUCNY 3DMEKTUBHEIX CTeNeHei cBOBOAI Vo ANA U (y) cornacHo dopmyne Yarn-
Ya — CaTTepTysiTa [hopmyna (G.2b)], u kp = tp(veﬁ).

G.6.3 YTtobbl Mcnonk3oBaTh chopmyny (G.2b) Ans NoNyYeHUs Vg, HEOOXOANMO 3HATL YNCNO cTeneHel ceoGoabl
V; NS KaX[poi cocTaBnaolen cTaHAapTHOI HeonpeaeneHHocTH. B criyyae oleHnBaHuA HeonpeaeneHHOCTH Tuna A
V; ONpefensitoT No YNCny He3aBMCUMbIX NOBTOPHLIX HAabNoAeHU, Ha OCHOBE KOTOPLIX NOMydeHa 3Ta oueHka, n Ynucny
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He3aBUCUMEIX CTAaTUCTUK, CHOPMUPOBAHHBIX MO 3TUM HabnogeHuaM (cMm. G.3.3). B crnyyae oueHMBaHMA HeomnpegeneH-
HOCTW TuMa B v; nony4atoT Ha OCHOBE CyXAEeHUA O HaaeXHOCTU 3Tl oueHkn [cM. G.4.4 n chopmyny (G.3)].

G.6.4 Takum obpa3oM, peKoMeHAYeMEbIl MeTof pacyeTa pacluMpeHHON HeonpedeneHHoCTU Up = kpuc(y), npefgHa-
3HaYeHHOW AnsA onpefeneHnsa nHTepsana Y = y + U ¢ ypoBHEM AoBepUA, NPUONU3NTENBHO paBHEIM 3ajaHHOMY p, BKIO-
YaeT cnegyolne aTansl:

1) CornacHo pekoMeHAaLUsAM pasfenos 4 U S nony4atoT 3HaueHus ¥ U U (y);

2) Mo noBTOpsieMOA HUXe AnsA ynobcTBa dopmyne Yanda — CattepTyaitTa [hopmyna (G.2b)]

AV
Veff =N 4
ut (y)

1Y

HaxoAAT YNCNO ShPEKTUBHLIX CTeneHel cBOBOAbI Ve ECMU U(X;) NONYyYeHa Kak oLeHKa no Tuny A, To v; onpeaensioT co-
rnacHo G.3.3 Vg Ecnu u(x;) nonydeHa kak oleHka no Tury B 1 ee MOXHO cuuTaTh U3BECTHO! TOUHO, YTO YacTo BuiBaeT Ha
npakTuKe, To v; — o0; B MPOTMBHOM Cly4ae crnefyeTt oUeHUTb v; no opmyne (G.3),

3) Mo Tabnuuye G.2 HaxogaT tp(veff) Ansa TpebyeMoro YpoBHA AoBepusa p. ECnun vy — Helenoe yucno, To tp(veff)
nosy4atot no Tabnuue t-pacrnpepeneHusa Moo nHTepnonaumen, NBo yMeHbLIas gy 0 Bnikaiiluero Lenoro yncna.

4) MpuHUMatoT kp = tp(vef,) W BblYUCNAOT Up = kpuc(y).

(G.6.5 B HekoTopbIX cUTyaLusx, KOTOpble, NO-BUAUMOMY, JOCTAaTOMHO PefKo BCTPEYaloTCs Ha MpakTuke, ycrioBusi
LieHTpansHON npeaenbHoi TeopeMbl MOryT BEIMOMHATLCA HELOCTATOMHO XOPOLUO, U NOAXOA, U3NOXeHHbI B G.6.4, MOXeT
NpUBECTHN K HempuemneMomy pesyneraty. Hanpumep, ecnu B u (y) npeobnagatoLnit BKNag BHOCUT coCTaBnsioLLan He-
ornpefeneHHocTH, oLeHMBaeMast U3 NPeAnooXeHUs CyLLeCTBOBaHUA NPSMOYrofbHOro pachnpefeneHus ¢ TOYHO U3BEeCT-
HbIMU rpaHuLamu, To BO3MOXHO [Npu tp (Veff) > +f3], 4TO BepxHsA (y + Up) N HUXKHAS (Y — Up)) rpaHuLibl MHTepBarna, onpe-
aensaemoro Up, OyayT nexartb 3a NpefenaMu obnactu pacrnpegeneHns BepOSTHOCTEH BLIXOAHOM BennumnHbl Y. Kaxaas us
nofAoGHbIX CUTYaLWii JormKHa paccMaTpuBaTbes 0c060, HO 3a4acTyio B UX OTHOLLUEHUM MOXHO UCMOSIb30BaTh U3BECTHBIE
aHanuTu4eckue MeTofbl (Hanpumep, AN NoNyYeHWs CBEPTKU HOPMAaNbLHOro pacnpeaeneHus ¢ npsaMoyronbHbiM [10]).

(G.6.6 YacTo B LUMPOKOM AUana3oHe NPakTUYECKUX NPUNOXEHNIA MOXHO CHUTaTb BbIMOSHALWUMUCA criegytoliue
yCrioBus:

- OLieHKa ¥ U3MepsieMOil BENUYMHEI Y NOMyYeHa Ha OCHOBE OLIEHOK X; 60MLLIONO YNCa BXOAHbIX BEMUYNH X, ONUCHI-
BaeMbIX perynspHbiMK (T. €. He UMetoLwmMMN ocobeHHOCTEN) pacnpeaeneHnaMN BEPOATHOCTEN (TakKMMU Kak HOpMarbHoe
1 NPAMOYronsHoe),

- COOTBETCTBYIOLYME BXOAHLIM OLEHKaM CTaHAapTHbIE HEOoMpefenieHHOCTU U(X;), KOTopble MOryT 6biTb MOMyYeHbl
nmbo kak oueHku no Tuny A, nubo Kak oLieHKkn no TUNy B, BHOCAT conocTaBuMbIe BKNaA bl B OLEHKY CyMMapHOW CTaHAapT-
HOM HeonpeaeneHHOCTN U (y) pesynsrarta U3MepeHus y,

- AONYCTUMO NWHelHoe npubnuxeHue, npeanonaraeMoe 3aKOHOM TpaHCOPMUPOBAHUA HEONPEeAEneHHOCTel
(em. 5.1.2n E.3.1),

- HeonpeleneHHOCTb OLIEHKM U (y) A0CTaTOuHO Mana BCeACTBUe 0CTaTouHO 6onbLuoro Yncna adhdeKTUBHLIX cTe-
nexeli cBoboabl Vg (Hanpumep, Gonee 10).

3T0 03HavaeT cobniofieHne ycnoBuii LeHTpanbHoi NpefenbHoi TEOpEMBI, YTO AaeT OCHOBaHWe cYuTaTh pacnpeae-
neHne BepOATHOCTEN, XapakTepudyemMoe pesynstaTtoM U3MEPEHUS ¥ M ero CYMMapHOW CTaHAapTHOW HEONPEAENEHHOCTLIO
U,y), HopManbHbIM, U (BerieacTBMe GOMBLLOTO 3HAYEHUS Vo) U (Y) MOXHO paccMaTpuBaTh Kak HafeXHyo OLEeHKY CTaH-
AapTHOro OTKNOHEHUA 3Toro pacnpefeneHus. Torga, NpUHUMasa BO BHUMaHWE U3NOXEHHOEe B HACTOALWEM NPUNOXEHUN, B
YaCTHOCTW BLIBOJ, O NPMBNU3UTENBHOCTM NpOLEAYPLI OLEHKU HEONpPEeAENEHHOCTU U NpaKTUYeCcKoil HelyenecoobpasHocTu
pasnnyYeHns NHTepBarnos, YbU YPOBHU A0BEPUSA oTNUYatloTea Ha 1—2 %, MOXHO NOCTYNUTL Cneaytowum obpasom:

- NPUHATL K = 2 1 NpeAnonoXuTk, uto U = 2u (y) onpeaensaeT nHTepsan ¢ ypoBHEM 0Bepua NpubnusutensHo 95 %;
unu (B 6onee oTBETCTBEHHBIX CUTYaLUsX);

- NPUHATL K = 3 1 NpeAnonoxuTk, uto U = 3u (y) onpeaensaet nHTepsan ¢ ypoBHEM 0Bepua NpubnusutensHo 99 %.

XOTS yKka3aHHbIA NoAXof NPUrofeH ANS MHOMMX U3MEPUTENbHBIX CUTyaLui, ero NPUMEHUMOCTb ANA KaXAO0ro KOH-
KPeTHOro nsMepeHusi GyaeT 3aBUCETL OT TOFO, HACKOSBLKO BIM3KMM ByAeT cOOTBETCTBUE MEXAY K = 2 U1 tgs(Vey) UNN MeXAY
K = 3 1 tgg(Veg). Apyrumm crnoBamm, Hackonbko 6nmM3ok 6yaeT ypoBeHb A0BepUS ANS UHTepBana, onpeaeneHHoro Yepes
U=2u(y)nnn U= 3uy), K95 unu 99 % cooTBETCTBEHHO. XOTS, HAaNpUMep, NPN Vg = 11 k = 2 GyaeT MeHbLue tgs(11) Bcero
Ha 10 %, a k = 3 ByaeT MeHbLLUe go(11) BCero Ha 4 % (cm. Tabnuuy G.2), B paae crnyyvaes Takoe pacXxox/jeHne MoxXeT 6biTb
NpuU3HaHo HenpuemneMbiM. CnefyeT UMeTb B BUAY, YTO NPU Vg > 13 3HAYEHUE K = 3 flaeT nHTepBan ¢ ypoBHEM A0Bepus
Gonee 99 % (cM. Tabnuuy G.2, U3 KOTOPOI TaKKe BUAHO, UTO MPU Vg — 00 YPOBHU A0BEPUA UHTEPBaNoB, obpasyemelx
k=2wunk =3, paBHbl 95,45 n 99,73 % cooTBETCTBEHHO). TakuM 0b6pasoM, NpakTU4eckas NPUMEHUMOCTb U3NOXEHHOTO NoA-
X0Aa onpe/lenaeTca 3Ha4YeHNEM V4, a Takke TpeboBaHMAMK, NPeAbABNAEMbIMUA K PaCLUMPEHHOR HEONPEaeNneHHOCTH.
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Tabnnya G.2 — 3HavyeHus tp(v) t-pacnpepeneHus ¢ YAcnoM creneHel ceobogbl v, onpeAenstowne HTepsan ot
- tp(v) fo + tp(v), B NpeAenax KoTOporo HaxoAuTCsA Jons p pacnpeferneHus cry4ainHoi nepeMeHHoNn

Yucno crerneHemn Hons p, %

csoGoAb! v 68,27 90 95 95,459) 99 99,737
1 1,84 6,31 12,71 13,97 63,66 235,80

2 1,32 2,92 4,30 4,53 9,92 19,21

3 1,20 2,35 3,18 3,31 5,84 9,22

4 1,14 2,13 2,78 2,87 4,60 6,62

5 1,11 2,02 2,57 2,65 4,03 5,51

6 1,09 1,94 2,45 2,52 3,71 4,90

7 1,08 1,89 2,36 2,43 3,50 4,53

8 1,07 1,86 2,31 2,37 3,36 428

9 1,06 1,83 2,26 2,32 3,25 4,09

10 1,05 1,81 2,23 2,28 3,17 3,96

11 1,05 1,80 2,20 2,25 3,11 3,85

12 1,04 1,78 2,18 2,23 3,05 3,76

13 1,04 1,77 2,16 2,21 3,01 3,69

14 1,04 1,76 2,14 2,20 2,98 3,64

15 1,03 1,75 2,13 2,18 2,95 3,59

16 1,03 1,75 2,12 2,17 2,92 3,54

17 1,03 1,74 2,11 2,16 2,90 3,51

18 1,03 1,73 2,10 2,15 2,88 3,48

19 1,03 1,73 2,09 2,14 2,86 3,45

20 1,03 1,72 2,09 2,13 2,85 3,42

25 1,02 1,71 2,06 2,1 2,79 3,33

30 1,02 1,70 2,04 2,09 2,75 3,27

35 1,01 1,70 2,03 2,07 2,72 3,23

40 1,01 1,68 2,02 2,06 2,70 3,20

45 1,01 1,68 2,01 2,06 2,69 3,18

50 1,01 1,68 2,01 2,05 2,68 3,16
100 1,005 1,660 1,984 2,025 2,626 3,077

0 1,000 1,645 1,960 2,000 2,576 3,000

2 Ecnu cryyaiiHas nepeMenHas z pacripefienieHa no HopManbHOMY 3aKOHY ¢ MaTeMaTUYECKUM OXuAaHUeM 0,
1 CTaHAapTHLIM OTKNOHEHUEM G, TO MHTepBan |1, + ko ByAeT HakpeIBaTh JOII0 p pacnpefeneHns], paBHyto 68,27, 95,45
1 99,73 % npun 3Ha4YeHUsX K, paBHbIX 1, 2 U 3 COOTBETCTBEHHO.
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Mpunoxexue H
(cnpaBouHoe)

Mpumepsl

HacTosee npunoxeHue cogepXuT wectb npumepos, H.1—H.6, nanoxeHHbIX ¢ TaKkoil cTeneHblo AeTanusauuu,
4yTobb! AaTb NoniHoe npeacTaBneHue 06 0CHOBHbIX npuHUunax oueHuBaH1UA U npeacrasneHna HeonpegeneHHOCTU usme-
peHUR, yCTaHOBNEHHBIX HACTOALLMUM PykogodcmeoM. BMecTe ¢ npuMepamMu, BKITIOYEHHBIMU B OCHOBHOW TEKCT HACTOSLLENO
PyKoeoOcmea, a TakKe B HEeKOTopble U3 ero I'IpMJ'lO)KeHMﬁ, OHU AOJDKHbI AaTb BO3MOXHOCTbL NMofb3oBaTerntio HacToAllero
Pykosodcmea NpUMEHSATL 3TU NPUHLUNGI B CBOEW METPONOrM4eCKoi NpakTuke.

MockonbKy NpUMepbl HAaCTOALLErO NPUNOXEHUA HOCAT YNCTO UIIIOCTPATUBHLIN XapakTep, OHU GbinNu NoABEprHyThI
Heu3bexHbIM ynpolleHusim. Kpome Toro, 1 camu npuMepsl, U UCMOfb3yeMble B HUX YUCNOBLIE AaHHble nofbupanucb
C HamepeHWeM cienarb MaKCUMarbHO NOHATHLIMW NPUHLWNLI, YCTAHOBIEHHbIE HACTOAWMM PyKogodcmeoM, No3TOMy
YKa3aHHble NpuMepbl He crefyeTr BOCNPUHUMaTL Kak ONUCaHuUA pealbHbIX I/I3MepeHMﬁ. XOTS TOYHOCTb npeacraBneHnA
WCXOAHBIX YUCMOBbLIX AaHHBIX TAKOBA, KaK yKasaHa B Npumepax, C Lenbio n3bexarb BNMAHNS oMBOK OKpYrieHUs Bce Npo-
MEXYTOYHbIE BblMUCIIEHUS BbINK BBINONHEHBI C COXpaHeHWeM GonbLuero Yncna sHavalmx uudp, 4em ato obbIYHO JenaeT-
€Al Ha NpaKTUKe. STUM MOXET OOBLACHATLCA HEKOTOPOE OTNUYNE NPEACTABMNEHHbIX B NPUMepax pe3ynsraTtoB BLIYUCTIEHWHN,
BKIno4awLmx MateMatuyeckue onepayun ¢ HeCKONbKUMWU 4YneHaMu, OT TeX, 4TOo Obinu bl nony4yeHol ¢ COXpaHeHUueM
OrpaHUYEHHOro YUCna 3Havalmx Udp B COOTBETCTBUN C UCXOAHLIMU AaHHBIMU.

B HacTosweM Pykoeodcmee nof4epkuBaeTcs, UTO Knaccudumkaumus METOA0B BbIMUCNEHNUA COCTaBMSIOLNUX He-
onpeAeneHHOCTU Ha oLeHnBaHne Tuna A U Tuna B npusegeHa Tonbko ANs yao6cTea 1 4TO 3HaHUA cnocoba norny4veHus
OLIEHKM He TpebyeTcs AN BbIMUCIIEHUA CyMMapHOW CTaHAApTHOW HeonpeAeneHHOCTU UNW pacLUMpeHHOW Heonpeae-
NEeHHOCTH, NOCKOMbKY BCe cocTaBnslwme HeonpegeneHHocTu obpabaTuiBatoTca eAuHbIM o6pasom (cMm. 3.3.4, 5.1.2
n E.3.7). NMostoMy B npumepax cnocob nony4eHUs OLEHKU KOHKPETHOW COCTaBNsoLWeid HeonpeaeneHHoCTU cneyu-
anbHO He ykasbiBaeTcs. Ho U3 nanoxeHus npumepa 6yaet AcHO, kakum obpasom nofnydveHa oueHKa TOW UM UHOW
COCTaBnALLEN.

H.1 Kann6poBka koHLeBOW Mepbl ANUHbDI

OTOT NpuMep MnokasblBaeT, YTO faxe NpocTas 3ajajva U3MEepPEHUs MOXET BKNOYATh TOHKWE acneKTbl OLeHUBaHMs
HeonpegeneHHoCTy.

H.1.1 UamepuTenbHasa 3agaua

OnuHy KOHLUEBOW Mepbl onpefensioT cpaBHEHWEM C 3TarnoHOM. HoMUHanbHas AnvHa 1 KOHLEBOI Mephl, U 3Tano-
Ha — 50 MM. MpAMoiA pe3ynsTaT CUYEHNs 3TUX ABYX KOHLEBLIX Mep NO3BONAET MOMYyYUTb Pa3HOCTb UX ANNH d, KOTOpPYIO
MOXHO NpeacTaBUTL B BUae

d=1(1+ab)-Ig(1+agbs), (H.1)

raoe I — usmepsemas BenuyuHa, T. e. ArnHa kanubpyeMoi KoHLeBoi Mepbl npu 20 °C;
Ig — AnuHa stanoxa npu 20 °C, npuBeAeHHas B cepTudmkare o kanubposke;

O.W Og — KOSPPULMEHTEI TEMIOBOTO PACLUMPEHUS], COOTBETCTBEHHO, KanubpyeMoi KOHLEBOA Mepbl ANWHEI U 3TaroHa;
0 n 0g — omknoHeHus TeMnNepaTypbl, COOTBETCTBEHHO, KOHLIEBOW Mepbl M STanoHa OT HopMasbHOM TeMnepaTypskl 20 °C.

H.1.2 MaTemaTuyeckass mogenb

Wexops us opmynbl (H.1) maTemaTudeckast Mofenb ANA MU3MEPSEMO BENMYUHBI MOXET OblTb NpegcTaBneHa B
BuAe

Ig(1+agbg)+d

I=T=18+d+ls(°‘ses_0‘6)+'"' (H.2)

Ecnun pasHocTe TemnepaTyp Kanubpyemoi KOHLEBOW Mepbl 1 STanoHa 3anucaTth Kak 60 = 0 — O, a pasHocTb nx
K03 pNLMEHTOB TENNOBOro paclumMpeHuns kak oo, = o — Og, To hopmyna (H.2) npumet sug

I=f(Ig,d,0g,080,30)=Ig+d—Ig(Sc 0+og-30). (H.3)

MpepnonaraeTcs, 4TO OLEHKN &a 1 00 (HO He OLIEHKN X HeonpeaeneHHocTei) paBHbl Hyo 1 YTo og, 6, &a, 60 He-
KoppenuposaHHbl. (OTMETUM, YTo ecnin Bkl M3Mepsiemas BennynHa Beina BelpaxeHa vepes 6, Og, a 1 og, To HeoBxoanmo
6bIno Gl yuuTHIBaTH KOppenauunio Mexay 6 n 0 v mexay a v og.)

M3 cpopmynbl (H.3) BUAHO, YTO OLieHKa N3MepAeMOi BenninHbl / MOXeT ObITh NoMy4YeHa cymmupoBaHueM Igu d,
rae /g — AnuHa stanoHa npu 20 °C, ykasaHHas B cepTUduKaTe o kannbposke, a d — OLeHKa BennuuHbl d, nonyveHHas
Kak cpefiHee apudMeTudeckoe no n = 5 HezaBUCUMbIM NOBTOPHLIM HabnoAeHnaM. CyMMapHyto CTaHAapTHYO Heonpeae-
NEeHHOCTb U(/) oueHkn ] nony4atoT, npumeHas dopmyny (10) k hopmyne (H.3), kak GyaeT nokasaHo Huxe.

MpumMmedaHue — B Uensax ynpoLleHns 3anucu 34ecb U B ApYrux npumepax Mcnone3oBaHbl opuHakoBele 060-
3Ha4YeHNA 4NA cryYaiHok NEpEMEHHONR U ee OLIEHKN.
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H.1.3 Aucnepcuu cocTtaBnaowmx HeonpeaeneHHoCcTu
OcCHOBHble pe3ynbraTbl BbIMUCNEHNIA, OTHOCALMXCSA K HacTosALWeMy npumepy, cobpaHel B Tabnuue H.1.
C yyeToM caenaHHoro npegnonoxenus, 4to da = 0 u 86 = 0, npumeHerune copmynsl (10) k hopmyrne (H.3) aaet

Guu? (8a) + cFu? (80), (H.4)

uz (I)=c2u?(Ig)+cju? (d)+c25u? (ag ) + cgu? (6) + c2,
rae cg=0ffolg=1—(80.- 0 + 0g30) = 1;
c offod = 1,
Cc,s5= Ofldag=—1g- 80 =0;
Co=Ofl00 = —1g - d0.=0;
Csq= OfI0BOL=—1Ig - 6,
Co= Of1O0 =— I - ag.
Takum obpasom,
uZ (1) =u?(Ig)+u?(d)+1262u? (Sa) + IZadu? (56). (H.5)

H.1.3.1 HeonpepeneHHocTL kanubposku sTanoHa u(/)

CepTudumkar o kanubposke ykasblBaeT 3Ha4eHWe pacLUIMPEHHOR HeonpeaeneHHOCTH ANWHLI aTanoHa U = 0,075 MKkm
1 coobLLaeT, 4To 3TO 3Ha4YeHWe 6biNo NONyYeHo ¢ UCNONb3oBaHUeM KoadduLmueHTa oxsarta k = 3. 3To NO3BONSAET NOSy-
YuTb crnefyloLlee 3HaYeHUe cTaHfapTHOW HeonpeaeneHHOCTH:

u(lg) = 0,075/3 = 0,025 MKM uUnu 25 Hm.

H.1.3.2 HeonpeaeneHHOCTb U3MEPEHNUA Pa3HOCTM ANUH u(d)

BbiopouHoe cTaHAapTHOe OTKNOHEHUE, XapaKkTepusylowee pesynsrat cpaHeHus I n Ig, 6bino nony4eHo Ha oc-
HoBe 25 NoBTOPHbLIX HabniogeHuit pasHOCTM ANWH ABYX KOHUEBLIX Mep U cocTasuno 13 HM. Mpoueaypa kannmbGpoBKu,
onucaHHas B HacTosLLEeM NpUMepe, NpeaycMaTpuBaeT NpoBeaeHne NATU NOBTOPHLIX HabniogeHnin. Takum o6pasom, crTaH-
flapTHas HeornpefeneHHOCTb CpeAHero apudMeTNHECKoro No 3TMM HabniogeHnam MoxeT BbITb NonyveHa kak (cm. 4.2.4)

u(d)=s(d)=13/V5 =58 nm.

CornacHo cepTucukaTy o kanmbpoBke KoMMapaTopa, UCToNb3yeMoro ANA cpaBHeHus I u Ig, BHOCUMas UM B pe-
3ynsTaT U3MepeHus HeonpeeneHHoCTb, «obycrnoBeHHas cryvyaiHbiMU NOrPeWHOCTAMMU», cocTaBnseTt + 0,01 MKM npu
ypoBHe AoBepus 95 % v onpefeneHa no WecTn NoBTOPHLIM M3MEPEHNAM. OTO NO3BONSET NOMYYUTb OLIEHKY COOTBETCTBY-
toLLie#l CTaHAAPTHOM HeOMPEeeNeHHOCTY, UCNonb3ys tos(5) = 2,57 ana v = 6 — 1 = 5 cTeneHeil ceobogbl (cM. Tabnuuy G.2
npunoxexusa G), kak

u(d;)=0,01/2,57 =0,0039 MKM urn 3,9 HM.

HeonpeaeneHHocTs, «obycrnoBneHHas cucTeMaTu4ecKUMU NOrPeLHOCTAMUY, B cepTUdUKaTe 0 kanubpoBke ykasa-
Ha paBHol 0,02 MKM «Ha ypoBHe Tpu curmay. Torla COOTBETCTBYIOLYIO CTAHAAPTHYIO HEONPEAENEHHOCTD, CBS3aHHYIO C
cUcTeMaTUHecKuMm adbeKTaMmn B pesyrsrare NpuMeHeHUs JaHHOro CpeAcTBa U3MEPEHUIN, MOXHO ONpeAenuTb Kak
u(d,)=0,02/3 = 0,0067 MkM irm 6,7 HMm.

O6LKit BKMag HeonpefeneHHOCTH, CBA3AHHOM ¢ U3MepeHUeM d 1 BLIpaXKEeHHOI Yepes CyMMy OLieHOK Aucnepcui,
Oynet

u? (d) = u?(d)+u? (dy)+u?(dp) = 93 Hm2
nnu
u(d) = 9,7 Hm.

Tabnuuya H.1— CocTaBnswolme cTaHAapTHOW HeonpeeneHHoCTH

Cocrasnatowyan 3HaveHue Yucno
y of | u(I)=leu(x;
CTaHAapTHoM MCTOUHMK HeonpegeneHHOCTH cTaHgapTHO Cj=— i(7) ’ ilulx) cTeneHemn
HeonpegeneHHOCTU OX;
u(x) HeonpeAeneHHOCTH I HM cBoGoap! v
/
uls) KanmbpoBka STanoHHOW  KOHLEBOIA 25 HMm 1 25 18
Mepbl ANWHBI
u(d) MN3mepeHne pasHOCTU ANUH KOHLEBbLIX 9,7 HM 1 9,7 25,6
mep
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OkoHYaHue mabnuupsi H.1

CocTaenstowas 3 Uneno
CTaHAapTHOI VICTONHIK Heo HaueHne oo O | u(D)=lefu(x) .
HeonpeaeneHHOCTH PeaeneHHoCTU CTaHAapTHOU i 6XI- cTeneHen
u(x; HeonpeAeneHHOCTH HM csoboabl v
u(31) MoBTopHLIE HabntogeHns 5,8 HM 24
u(dy) CnyyaitHble adbpekTsl KOMNapaTopa 3,9 HMm 5
u(dy) CucrteMaTtuyeckne adpdekTbl kKomnapa- 6,7 HM 8
Topa
u(ag) KoatbcpuuymeHT Tennosoro pacwmpe- | 1,2 108oc—1 0 0
HWA 3TanoHHOW KOHLEBON Mepbl
u(0) Temnepatypa cTona 0,41°C 0 0
u(0) CpeaHsas TemnepaTypa cTona 0,2°C
u(A) KonebaHus TemnepaTypbl NoMeLLeHUs 0,35°C
u(da) PasHocTb koadduumeHToB paclumpe- | 0,58 - 108 oCc1 -7-0 2,9 50
HUSA KOHLEBLIX Mep
u(00) PasHocTb TemMnepaTtyp KOHLEBbLIX Mep 0,020 °C -Is- ag 16,6 2
u2(I)=>u?(I)=1002 Hm?
u,(1)=32 um
Vs (I) =16

HeonpeaeneHHocTb, «06ycrnoBneHHas cucTeMaTueckuMm NOrpELLHOCTAMUY, B cepTudpukate o kanubposke ykasa-
Ha paBHoi 0,02 MKM «Ha ypoBHe Tpu curmax». Torfa COOTBETCTBYIOLLYIO CTaHAAPTHYIO HEONPEAENEHHOCTb, CBA3aHHYIO C
cucTeMaTUYECKUMU adhdeKTamMmn B pesyrsTaTe NPUMEHEHWs JaHHOTo cpefcTBa U3SMEePEHUIA, MOXHO OonpeaenuTb Kak

u(dy) = 0,02/3 = 0,0067 MKM 1N 6,7 HM.

Ob6Lwwi BKNaf HeonpeaeneHHOCTH, CBA3AHHOW ¢ naMepeHneM d 1 BbipaXeHHON Yepes CyMMY OLIEHOK AUCNepCuid,
Oyner

w2 (d)=u? (d)+u? (d;)+u?(dy) = 93 Hm2
unu
u(d) = 9,7 Hm.

H.1.3.3 HeonpeaeneHHoCTs OLieHKM KoathduLeHTa TeNNoBoro pacLumperns u(og)

M3BecTHOe 3Ha4eHMe TEenoBOro pacluMpeHNs STaloHHON KOHLEBOM Mepbl paBHO og = 11,5 - 10-8 °C-1 ¢ Heonpe-
LeMEHHOCTLI0, XapaKTepuayeMoil NPSMOYTONbHEIM pacrpefenerHnem ¢ rpanulamu + 2 - 1078 °C-1. Torpa crangapTHas
HeonpegeneHHocTb BygeT paBHa [cM. opmyny (7)]

u(og)=2-10"8/y3=12.10"6 oc-".

Mockorbky, kak ykasaHo B H.1.3, ¢, g = 6f/6as =-Ig- 80 =0, faHHaA cocTaBnsAoWas HeonpeaeneHHOCTU He BHOCUT
BKNaf B HEONpPeAeneHHOCTb U3MepPeHUs /, ecrn y4uThIBaTh TOMbKO YNeHbl pasnoxeHUss nepeoro nopsaka. OaHako npu
y4eTe craraeMblX BTOPOro NOpsiika 3Ty COCTaBMAOLLY0 HEOBXOANMO NPUHATE BO BHUMaHWe (cM. H.1.7).

H.1.3.4 HeonpegeneHHOCTb OLIEHKW OTKIIOHEHWS TEMMepaTypbl KOHLEBOW Mepbl AnuHbI U(0)

TemnepaTypa NoBEpPXHOCTU U3MEPUTENLHOrO cTona ykasaHa pasHow (19,9 + 0,5) °C. Peructpauusa TeMnepatypel
BO BpeMs KaXoro OTAENLHOro HabnogeHUs He NpoBoAnTCs. YKasaHo, YTo yCTaHOBMEHHbI MakcuManbHbIi caBuUr TeMne-
paTypbl A = 0,5 °C He XapaKTepusyeT HeornpeaeneHHOCTb 3afiaHna CpeaHelt TemnepaTypbl CTona, a NpeacTaBnseT coboi
amnnnUTyAY NOYTU rapMOHUYECKUX U3MEHEHWIA TEMMNepaTyphl B U30IMPOBaHHON TepMoAUHaMUYeckoin cucteme. OTKMoHe-
HWe cpeaHel TeMnepaTypbl CTofna oT HOPMaribHON COCTaBNAET

6=19,9-20=-0,1 °C.

CTaHfapTHasi HeonpeAeneHHOCTb 3TOW BeNUYUHLI (NpeacTaBnsioLias coGoii HeonpeAeneHHOCTb OLEHKU CpefHEro
3HaYeHWs TeMnepaTypbl CTona) ykasaHa paBHoM

u(é) =0,2 °C,
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MapMoHudeckune konebaHus TemnepaTypbl BO BpEMEHU COOTBETCTBYIOT U-06pasHOMY pacnpefeneHunio 3HadeHuin
Temreparypbl (MOTHOCTL pacnpefeneHns BeposTHOCTel MMeeT hopMy apKcuHyca) co CTaHAapTHBIM OTKIOHEHWEM

u(A)=0,5/4/2=035 °C.

3a OLeHKy OTKIOHeHUSA TemnepaTypbl § MOXHO NPUHATE O, a cTaHAapTHOE OTKITOHEHWE STO BENUYMHBI NOMYYUTb
13 chopmynbl

u2(6) =u?(8)+u?(A) =0,165 (°C)?,
YTO faeT
u(8)=041°C.

Mockonbky, kak ykasaHo B H.1.3, ¢g = Ofloh = = Ig - 80 = 0, AaHHasA COCTaBNSIOWA@n HeoNpeAeNeHHOCTU He BHOCUT
BKNaj B HeonpeAeneHHoCTb U3MEpPEHUS /, eCni Y4UTLIBATL TOMBKO YreHbl pasnoXeHUa nepsoro nopsgka. OaHako npu
y4eTe craraemMblx BTOPOro Nopsiaka aTy cocTaBnAoLLyto He06XoAUMO NPUHATE BO BHUMaHUE (cM. H.1.7).

H.1.3.5 HeonpeaeneHHOCTb OLEHKN pasHOCTU KOS(PDULMEHTOB pacluMpeHmns u(da)

MmetoLmecs: oLieHKM NO3BONSAIOT NPeAnoNnoXuTb, YTO 0. UMeeT paBHOMepHOe pacnpeaeneHue B Npegenax rpaHul,
+1-1078°C1 370 cooTBeTCTBYET CTAHAAPTHOI HEONPEAeNeHHOCTH

u(Sa)=1-10-8/4/3 = 0,58 -10-6 °C-".

H.1.3.6 HeonpeneneHHOCTb OLUEHKM pasHOCTU TeMnepaTyp KOHLEBLIX Mep ANUHBI u(60)

MpepnonaraeTcsi, YTO 3TanoOHHasA M kanMbpyemas KOHLUEBble Mepbl UMEIOT OfWHAKOBLIE TeMnepaTypbl, pasHOCTb
Mexay KOTOPLIMU MOXET C paBHOW BEPOSTHOCTBLIO HaX0AUTLCA B Jtoboi Touke uHTepsana ot — 0,05 °C go + 0,05 °C. 3to
COOTBETCTBYET CTaH]J,apTHOVI HeonpeaeneHHOCTU

u(86) = 0,05/4/3 = 0,029 °C.

H.1.4 CymmapHasa cTaHpapTHasa HeonpeaeneHHoCcTb
CyMMapHyHo cTaHAapTHYI0 HEONpeAeneHHOCTb U (/) paccunTbIBaloT U3 popmynel (H.5), B KOTOPYIO BMECTO BEIMUUH

NOACTaBNAKT UX YNCNOBbLIE€ 3HAYEHUA:

U2 (1) = (25 1) +(9,7 1) +(0,05 Hm)?(~0,1°C)? (0,58-10° 1)’ + (H.6a)

c
2 -6 o—1)? oc)?
+(0,05 m)" (1151076 °C1)" (0,029 °C)" =

H.6b
= (25 um)> +(9,7 HM)® +(2,9 Hm) +(16,6 Hm)® =1002 Hi? (H.0b)
nnu

u ) =32 um.

BuaHo, 4To JOMUHMPYIOLWER COCTaBNAIOWEN HeonpeaeneHHOCTU ABNAETCA HeonpeeneHHOCTb, CBsA3aHHas ¢ aTa-
NOHOM, U (l) =25 HMm.

H.1.5 OkoHYaTenbHbIN pe3ynsTar

CepTudgukaT o kanubpoBke 3TaNIOHHON KOHLUEBOW Mephl ANMHLI yKa3biBaeT B KavyecTBe ee ANUHbI npu 20 °C

Ig =50,000623 mm. CpeaHee apudmeTnyeckoe d NATU HabnopeHnid PasHOCTU ANNH KanuGpyemoit n aTanoHHO KOH-

LeBbIx Mep cocTaBnseT 215 HM. Takum o6pasom, nockonbky I =Ig +d (cMm. H.1.2), To anuHa I kannbpyemoii KOHLEBO#
Mepbl AnuHbl npu 20 °C coctaensaet 50,000838 mM. Torga B COOTBETCTBUN € 7.2.2 OKOHYATENbHLIA pesynsraT UsmepeHus
MOXHO NpefCcTaBUTL B CriefyIoWeM Buae:

«[ = 50,000838 MM, cyMmapHas cTaHAapTHas HeoNpeAeneHHoCTb U, = 32 HM; OTHOCUTENbHas cyMMapHas CcTaH-
AapTHas HeonpefeneHHocTb U/l =6,4 - 10~7».

H.1.6 PacwumpeHHaa HeonpeaeneHHOCTb

IMycTb TpebyeTca Nony4nTs PaclUMpeHHyHo HeonpeaeneHHOCTb Ugg = Kggli (1), COOTBETCTBYIOLLYIO NHTEpPBarY C YPOBHEM
JoBepus npubnusnutencHo 99 %. Mpoueaypa, KOTopyto ANSA STOro cnegyeT UCNoNb3oBaTh, ycTaHoBNeHa B G.6.4, a Heobxoau-
Mble 3Ha4eHus Yncra cTeneHeit ceoBogel NpueegeHsl B Tabnuue H.1. 3Tn 3HaveHns 6binn nonyyeHbl cnegyowum oGpasom.

1) HeonpedenenHocmb Kanubpoeku smanona u(lg) [H.1.3.1]. B cepTucukate o kanubposke ykasaHo, YTO YMCNO
3 peKTUBHLIX cTeneHei cBobogbl NPY NOyYeHU CyMMapHO cTaHAapTHOW HEONPeAeNeHHOCTU (U3 KOTOPOW NonyYeHa
npuBefeHHas B cepTudukaTe paclumpeHHas HeonpeaeneHHOCTb) COCTaBMANo V(lg) = 18.

2) HeonpedeneHHocmb UaMeperus pasHocmu OnuH u(d) [H.1.3.2]. XoTa sHavenne d B npouecce U3MepeHUs
rnosly4aroT Ha OCHOBE MATW MOBTOPHbLIX HabnoAeHWA, HeonpeLeneHHOCTL 3TOW BEMUYMHbI u(c7) nony4YeHa Ha ocHoBe
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npeaLUecTByOWmMX 25 He3aBUCUMBIX HabMogeHW, YTO NO3BONSAET OLEHUTL YUCIO cTeneHel ceobopbl Ans u(J) Kak
v(d) = 25 — 1 = 24 (cM. npumedaHue k H.3.6). Yncno cteneHeit ceobofbl AN HeonpeaeneHHocTn v(d,), 0GyCrnoBneHHo
cryyaiiHbiMu acbcpekTamu Npu U3MEpEHUsX KoMNapaTopoM, cocTaBnAeT v(d,) =6 — 1 = 5, NOCKONbKY oleHKa dy Bkina rno-
INy4YeHa Ha OCHOBE LLIECTU NOBTOPHbLIX M3MepeHUin. BO3MOXHYH HETOMHOCTbL 3as8BMNeHHOW HeonpedeneHHocTn = 0,02 MKM,
CBSI3aHHON € cucTeMaTuyeckumm adppektTamm Npu 3aMepeHnsx KoMNapaTopom, MOXHO OLEHUTL B 25 %, Torga cornacHo
copmyne (G.3) cooTBeTCTBYIOLEE YMCTO cTeneHel ceobofbl ByaeT v(d,) = 8 (cM. npumep B G.4.2). lNocne aTOro Yncno
ahdeKkTUBHBIX cTeneHei ceoboabl ANA u(d), Vg d), MOXeT BbiTb Nony4YeHo no dopmyne (G.2b):

[42(3) +u2 (eh) +42 (e) | (6.7 i
ut(d) w2(d) uP(d) (58 (B39 mw)? (67w
v(d)  v(d)

v(dy) 24 5 8

3) HeonpedeneHHocmb oyeHKU pasHocmu Koaghgpuyuermos pacuiuperus u(da) [H.1.3.5]. BO3MOXHYI0 HETOUHOCTb
oLeHeHHbIX rpaHnL, — 0,05 °C~" Bapuaumit o MOXHO cunTaTh paBHOit 10 %. 3To NO3BONSET MoNy4uTh No dopmyne (G.3)
v(da) = 50.

4) HeornpedeneHHocmb OUeHKU pa3sHoCmu memrepamyp KoHueebix Mep dnuHbi u(60) [H.1.3.6]. BOo3MOXHYL0 HETOM-
HOCTb OLIeHKW MHTepBana ot — 0,05 °C ao + 0,05 °C sapuaumii pasHocT TeMnepartyp 60 MoOXHO cuuTaTb paBHoi 50 %.
370 no3sonsieT nony4uTb no dopmyne (G.3) v(da) = 2.

Uucno apheKTUBHLIX cTeneHel cBobofbl Veg(l) paccunTeiBaloT no dopmyne (G.2b) aHanor4Ho ToMy, Kak aTo
caenaHo Ans Vgg(d) B nepeuncnennn 2). UcnonwsoeaHue gopmyn (H.6b) n (H.6¢), a Taioke 3HaveHns yucen creneHei
ceobopbl, onpeAeneHHbIX B nepedncneHnsx 1)—4), no3sonset nony4uTb

Vs (d) = =256,

(1 (32 HM)4 16.7
v = =16,7.
T (25 vm)? L7t (29m)* (16,6 nm)’

18 25,6 50 2

Yro6bl NONYYUTL 3HAUEHNE PaCLLUMPEHHOW HEONPEAENEeHHOCTH, AaHHOE 3HaUYeHWe CrieqyeT OKPYITUTL 10 MEHBLLEro Lie-
noro y1cna, T. €. MPUHATL Vg(7) = 16. N3 Tabnuubl G.2 BUAHO, YTO {y(16) = 2,92. 310 paeT Ugg = log(16)u (1) =2,92 - 32 =93 Hm.
B cooTBeTCTBUM € 7.2.4 OkOHYaTENbHbIA pe3ynbTaT U3MEPEHUS MOXHO NPEACTaBUTE B CriefytoLleM Bue:

«/=50,000838 + 0,000093 MM, rge 4icno, cTosee Nocne 3HaKa «+», — pacllMpeHHasa HeonpeaeneHHOCTb
U = ku,, nonyyeHHasn Ans cyMMapHOW cTaHA4apTHOW HeonpeerneHHoCTH U, = 32 HM U koadduuyueHTa oxeata k = 2,92,
COOTBETCTBYIOLLIEro YpoBHIo foBepus 99 % ana t-pacnpepenenuns ¢ v = 16 cteneHsaMmn cBo6oabl; OTHOCUTENbHAA paclun-
peHHas HeonpegeneHHocTb U/ = 1,9 - 10~5».

H.1.7 YueT uneHoB pa3noXeHUsi BTOPOro nopsaka ManocTu

B npumevaHun k 5.1.2 nogyepkuBaetcs, 4To hopmyna (10) [ucnonbaoBaHHas B HACTOALLEM NpUMEpe ANs nony-
YeHUst CyMMapHOMW CTaHAapTHON HeonpeaeneHHOCTU U (/)] AomkHa BbiTb AOMNOSHEHa YneHaMi pasnoxeHns BTOporo rno-
psiAKa, ecnin HelMMHeRHOCTE YHKUMK Y = X}, X5, ..., X)) HACTOMbKO CYLL|ECTBEHHA, YTO STUMMW YNeHaMmn Hemb3sa npeHe-
6peyb. MIMeHHO Takast cUTyaUusi UMEET MeCTO B HACTOSILLEM NpUMepe, NOSTOMY BhILUEONUCAHHYHO NPOoLesypY NonyYeHns
U (I) Henb3a cuntaTb NONHOW. [lononHeHne npasoit YacTi dopmynsl (H.3) YreHamu BTOporo nopsiaka ManocT cornacHo
npuMedaHuto K 5.1.2 npuBoauT K nosieneHuto B popmyne (H.5) AByx HOBbIX criaraemblX, KOTOpbIMU HeNb3st NpeHebpeys:

12u2 (3)u? (6) m 12u? (i) U2 (86), — HO TOMBKO NeEPBBIN U3 ITUX CriaraeMbiX BHOCUT 3Ha4MMbiit BkNag B u(l):

Igu(3t)u(8) = (0,05 m)(0,58 106 °C~1)(0,41°C) =117 Hm;
Isu(oig)u(36) = (0,05 m)(1,2-107 °C=1)(0,029 °C) =17 Hm.

Takum 06pa3oM, yHeT YrieHOB BTOPOro Nopsiaka NoBkILIAET 3HaveHne U (/) ¢ 32 10 34 Hwm.

H.2 OpHoBpemMeHHOe n3MepeHue akTMBHOTO M peakTMBHOIO CONMPOTUBIEHUA

OTOT NpUMep AEMOHCTPUPYET OfHOBPEMEHHOE MOSTy4eHNE OLEHOK HECKOMBKMX U3MePAEMbIX (BbIXOLHbIX) BEUYMH
B XO[le O HOrO U3MEPEHUA U KOPPENALMIO MeXAY 3TUMK oLeHkamu. OH orpaHuYMBaETCA paccMOTPEHWEM HeonpeaeneH-
HOCTK, 0BycroBeHHo cryvYaliHbIMU BapuaLusiMi NOBTOPHEIX HabrntogeHui, B To BpeMS KaK B peasibHbIX M3MepUTENbHbIX
CcUTYyaLMsX Npu oLeHUBaHNK HEoMpeneneHHOCTN pesynsTaTtoB MaMepeHusa Heobxoaumo ByfeT yuuThiBaTh Takke Heonpe-
[leNeHHOCTUN NonpaBoK Ha cucTemMaTudeckne adpdekThl. MNpuBeaeHbl ABa cnocoba aHanusa UCXOAHbLIX AaHHbIX, NPMBOASA-
LLUX, MO CYLLEeCTBY, K O4MHAKOBbLIM YACNOBLIM pesynsratam.

H.2.1 UsmepuTenbHasa 3agava

AKTMBHOE COMPOTMBIEHWE R U peakTUBHOE ConpoTuBneHue X anemeHTa Lienu onpegenstor nyTeM U3MepeHust am-
NAUTYAbl V M3MEHALENCs N0 rapMOHUYECKOMY 3aKOHY Pa3sHOCTU MOTEHLMANO0B Ha ero KnemMax, aMmnnuTygel / npoxogs-
LLiero Yepes aneMeHT NepeMeHHOro Toka, a Takke (ha3oBoro cABMra @ Mexgy nepeMeHHbIM HanpskeHneM Vv nepemMeHHbIM
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TokoM V. Takum obpa3om, UMeloTcst TPU BXOAHbIE BENUYMHLL: V, I U ¢, — W TPU BbIxoAHbIe (U3MEPSEMbIE BENUYUHDI):
R, Xun MOAYNb MONMHOro uMneaaHca JdnNeMeHTa uenu Z |_|OCKOJ1be BbiIXOAHblIE BEeNUYUHBLI CBA3aHbl COOTHOLWEHUEM
Z2 = R2 + X2, T0 UnNCrI0 HE3aBUCUMBIX BLIXOAHBIX BEMIMYNH PABHO AABYM.

H.2.2 MaremaTunuyeckana mogenb U UCXOAHbIE faHHble

Namepsaemble BENUUUHBI CBA3AHLI C BXOAHLIMU BEMUYUHAMMN 3aKOHOM OMa:

R=Ycosg x=Vsing z=¥. (H7)
I I I

MycTb B 0fHUX 1 Tex xe ycnosusax (cMm. B.2.15) npoBedeHo NaTb 04HOBPeMEHHbIX HabnogeHNWn BXOAHBIX BEMUYUH V,

I n ¢. PeayneraThl 3TUX HabnrogeHwii npeacTaenersl B Tabnuue H.2. B Toit xe Tanuue Ana Kaxgoi BXOgHOW BENUYUHBI Npu-

BefleHbl cpefHne apudmeTnieckme no aTuM HabnioaeHUsIM U BbIBOPOYHbBIe CTaHAapTHEIE OTKIOHEHUS OT STUX CPegHUX 3Ha-

YeHWiA, BelUMCRERHbIE No dhopMyrnam (3) 1 (5). Cpearne apudmeTuHeckne GepyTcs B KaUecTBe HaWUmyHLLMX OLEHOK MaTemaTu-

YeCKUX OXUL aHWi BXOAHLIX BEMUYMH, @ BEIGOPOYHbIE CTaHAaPTHEIE OTKITOHEHWS MPESCTaBMSIOT COBOM UX HeonpeaeneHHOCTH.

Mockonbky cpenHne apudmeTdeckne V, I 1 @ nomydakoT U3 0gHOBPEMEHHBIX HaBnioneruit, To oru ByayT Koppe-
NIMPOBaHHEI, ¥ 3T KOPPENSALUM JOSKHbLI MPUHUMATLECA BO BHUMaHWE NPU BEIMMCIIEHUM CTaHA@PTHBIX HEeoNpeAeneHHoCTeN
nsmepsieMbix BenndnH R, X u Z. KoadbduLneHTsl KoppenaumMn nerko nonyunts no dopmyne (14), ncnonb3yst aHa4eHus

s(\7,7), s(\7,6) " 3(7,6), paccuuTaHHble no opmyne (17). PeaynsraTel BelMMCEHWIA BKIoYeHbl B Tabnuyy H.2. Mpu
STOM cregyeT NOMHUTb, YTO KX, xj) = n(xj, X)Unx, x)=1.

H.2.3 Pesynbratbl (Cnocob 1)

PeayneraTel aHanusa gaHHelx Crnoco6om 1 ceegeHsl B Tabnuuy H.3.

3HayeHUsa Tpex nsmepsieMblx BeMUYUH R, X 1 Z norny4atot no dopmyne (H.7), nogctaenss BMmecto V, I n ¢ ux cpeg-

Hue apudmetnieckne V, T n $ cooTBETCTBEHHO, NpUBEAEHHbIE B Tabnnue H.2. Mockonbky, Kak ykasaHo Bbiwe, V, T
U $ KoppenupoBaHHbl, TO CTaH4apPTHLIE HeonpeeneHHOCTH OLEHOK BLIXOAHLIX BENUYNH R, X 1 Z nony4atoT no popmy-
ne (16). B kayecTBe NpuMepa paccMOTPUM MOSyYeHWe OLEHKU CyMMapHOW HeornpefeneHHocTn Z. 3aMeHsis B dhopmyne

(16) x, Ha V, x, Ha @& fHa yHKLUMOHANBHOE COOTHOLIEHWe Z = V/T, monydyaem:
1 2

Tabnuya H.2 — 3Ha4yeHUs BXOAHbIX BENWYUH V, ] 1 ¢, NonyYeHHbIE B CEPUM U3 NSATW OFHOBPEMEHHBIX HabntogeHui

BxofHble BenUYMHBI
Homep HabnogeHus k
V,B I, MA ®, paja

1 5,007 19,663 1,0456

2 4,994 19,639 1,043 8

3 5,005 19,640 1,046 8

4 4,990 19,685 1,042 8

5 4,999 19,678 1,043 3
CpegHee apudmeTndeckoe V =4,9990 I =19,6610 ¢ =1,04446
BriGopouHoe cTaHAapTHOE OTKITOHEHNE CpeaHero s (\7) =0,0032 s(T)=0,0095 s(®) = 0,00075

KoadbdpuumneHTbl Koppenaymm

r(v, T) =-0,36
r(V.9)=0,86
r (/‘,@) =-0,65

)+(‘]/;j2u2 (1)+2(1) (_TKJU(V)U(T)r (V.7)= (H.5a)
=22 {@Pﬁ {@T—zﬁ u(_v)”@wr(v,f ) (H.8b)

4
uZ, (Z) =u? (\7)+u,2 (T)-2u, (V)u, (T)r(\7,1_), (H.8¢)
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rae u(\7) = S(\7), U(7)= S(I_), a MNOACTPOYHBLIA UHAEKC r B nocriefHei opMyne o3Ha4vaeT, YTo BMECTO HeornpefeneH-
HOCTW OLIEHKN BENUYKHBLI paccMaTpuBaeTcs ee OTHOCUTENbHAas HeonpeaeneHHocTs. MNoacTaBus B dpopmyny (H.8a) coot-
BETCTBYIOLYME 3HajueHns n3 Tabnuuel H.2, nonyyaem u(Z) = 0,236 Om.
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MNamepsieMble (BbIXOAHbIE) BEMUYUHEI BYLYT KOPPEnUpoBaHHbI, MOCKOMbKY 3aBUCSAT OT O4HUX U TEX Xe BXOAHbIX Be-
FMYMH, SrieMeHTbI KoBapUaLMOHHOW MaTpyLbl BEIXOAHLIX BENUYMH B 06LLeM BuAe MOTyT GbITb NpefcTaBieHbl Kak

oy, O

0l 1m) = 23l ). o)
TAe yr = f{Xq, X2, -y Xp) Y = Tn(Xqs Xou ..., Xpy). Popmyna (H.9) aBnsetca oboblieHnem dopmynel (F.2) Ha crnyyait,
korga q; KOppeJ’II/IpOBaHHbI. CornacHo dopmyne (14) oueHKkn ko3adhDULUEHTOB KOPPENALMN BLIXOAHLIX BEMUYUH BblYMC-
NAOT Kak (Y, Yy) = Uy Yp)u(y)u(y,y,). Cneayet oTMeTUTb, YTO AuarcHasbHble sfieMeHTbl KoBapuaLuoHHOA MaTpuLel
ulyn yp) = u2(y1) SIBNATCHA OLeHKaMi AUCMepCHil BLIXOAHbBIX BENUYKH y; (CM. NpuMedaHmne 2 K 5.2.2) n yto ana m = I op-
myna (H.9) cosnagaet ¢ ¢popmynoii (16).

MpUMeHWUTENBHO K HacTosLWweMy npumepy B chopmyne (H.9) HeobxognMo NpUHATE:

PesynetaThl pacyetoB R, X U Z, WX BbIGOPOYHBLIX AUCMEPCUA U KOIDDULNEHTOB KOPPENaLUn NpeacTaBieHbl B
Tabnuuye H.3.

H.2.4 Pesynbratbl (Cnocob 2)

PesyneraThl aHanusa gaHHbix Cnocobom 2 ceegeHsl B Tabnuuy H.4.

MockonbKy B KaX4oM M3 NATU HabnofeHnit ofHOBPEMEHHO ONpesensannch Bce TPU BXOAHbIE BENUUUHEI, V, I 1 @,
T. €. BO3MOXHOCTb Af1A KaXKgoro HabnogeHns BeIYMCIIMTE COOTBETCTBYIOLME 3Ha4YeHuUs R, X U Z, a NoToM ansi nonyde-
HUS HaWTyYLMX OLEHOK KaXX4oMN BEIXO4HOW BEMUUMHLI MPOBECTU yCpefHEeHNe STUX BLIGOPOYHBIX 3Ha4YeHWiH. BbiGopodHble
CTaHfapTHbIe OTKOHEHWUSA (CYMMapHble CTaHAapTHbLIE HEOMPEAENEHHOCTU) A4S CPEAHUX 3HAYEHUI BbIXOAHLIX BENUYUH
Bbl4UCNAOT 0BbI4HBIM criocobom no copmyne (5), a koBapuauuu ANst 3TUX 3HaYeHUidk — npumeHssa dopmyny (17) He-
MOCPEACTBEHHO K BEIGOPOYHLIM 3HAYEHUAM BbIXOAHbLIX BESIMYMH, MO KOTOPLIM BbINIM paccunUTaHbl X CPEAHNE 3HAYEHUS.
OLEHKMN BBIXOAHBIX BEMUYNH, UX CTaHAAPTHLIX OTKIIOHEHUA U KoBapuauuid, nonyYeHHble CnocoboM 2, He oTnuyaroTes oT
TeX, YTo nonyyeHsl CnocoGom 1, ecnit He NpUHMMaTL BO BHUMaHUe 3hdeKTbl BTOPOro Nopsika, CBsidaHHble C M3MEHeHU-
€M ropsiAKa YCpeAHeHus:, T. e. ¢ 3ameHol, Hanpumep, V/T Ha V/I WK COSP Ha COS¢.

[nsa gemoHcTpayuu Cnocoba 2 B Tabnuue H.4 npueeaeHsl 3Ha4eHUst R, X U Z, BbIMUCTIEHHbIE AN KaXA0ro U3 NATU
MOBTOPHbIX HabntofeHWin. Ha ocHoBe 3TWX 3Ha4YeHWiA BbIMMCIIEHEI CpeaHMe apudMeTU4eckne, cTaHAapTHeIe Heonpeae-
TIEHHOCTU U OLEHKU KO3 DULIMEHTOB KOppenaLuu. MNonyYyeHHble YUCOoBbIE pe3ynkTaThl TONIbKO HE3HaYUTENbHO OTNUYa-
FOTCS OT TeX, YTO NpuBeAeHsl B Tabnuye H.3.

Tabnuuya H.3 — BbluucneHHble 3Ha4YeHWUA BbIXO4HBIX BENUYMH R, X n Z (Cnocob 1)

. 3aBUCMMOCTb OLIEHKM CyMMapHas cTaHgapTHas
MHAeBKeCnm'\I:sEf'IeMOM BbIXOAHOW BENMYNHBI y; Pesynkrat nsmepeHus y; HeonpeaeneHHoCTb U (y;)
OT BXOAHbIX OLIEHOK X; pesynsraTa UsMepeHus
1 y1=R=(V/T)coss y1 = R= 127,732 Om ugR)=0,071 OM
u,(R)/R = 0,06 - 1072
5 Yo =X =(V/T)sing Y5 =X = 219,847 Om U,(X) = 0,295 Om
u (X)X =0,13 - 1072
3 Yo =2=V/T Y3 =2 = 254,260 Om u(2) = 0,236 oM_2
uL(2)y2=0,09- 10

KoadppuLmeHTsl koppenauuu 1y;, v,,)

fyq. ¥o) = (R, X)=—0,588
Hyq, ¥3) = 1R, Z) = - 0,485
"y ¥3) = (X, Z) = 0,993
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Tabnnuya H.4 — BboluncneHHble 3HaYEHUS BbIXOLHbIX BenuunH R, X n Z (Cnocob 2)

BbIGOpOYHbIe 3HaYeHUA U3MepsAeMbIX BeTUYUH
Homep HabnoaeHua K
R = (V/)cose, Om X = (Vih)sInp, OM Z=V/I, Om

1 127,67 220,32 254,64

2 127,89 219,79 254,29

3 127,51 220,64 254,84

4 127,71 218,97 253,49

5 127,88 219,51 254,04
CpeliHee apndMeTnIeckoe ¥, =R =127,732 Yo = X =219,847 ¥, = X =254,260
cpeaHero ' ' '

KoadpcpuLneHTs!l koppensauum 1y, ¥,,)

fyq, ¥2) =R, X) =—0,588
r(yy, ¥3) = (R, Z) = - 0,485

Yo, ¥3) = X, Z) = 0,993

BoaapauJ,aHCb K npuMedaHunio k 4.1.4, MOXHO ckasaTb, YTo Cnocob 2 unnCTpupyeT NONyYeHUe OLEHKU Y U3

Y= " ZYK, B To BpeMmsi kak Cnocob 1 ABNAETCSA NPMMepPOM MoNMyYeHUS OLEHKU Y U3 Y = f(X1,X2, >_<N). B npumeyanun
k=1

Kk 4.1.4 nog4epk1BaeTcs, 4To 0ObI4YHO 3TK fBa crnocoba fatoT o0UHaKo8ble pesynbTaThl, ecnu f ABNAETCA NMMHEeWHOW YHK-

Lnei BXOAHBIX BEMUYUH (M eCrn Npu NpuMeHeHn Crnocoba 1 yuTeHbl BLI6opouHble KoadduyueHTsl koppenayum). Ecnu f

He ABnAeTCA NMHEeRHON PyHKUMEN, Toraa pesynesrathl, NoONy4YeHHbIe ABYMSA yKazaHHbIMU cnocobamu, ByayT pasnuyaTbes

mexay coboil B 3aBUCMMOCTU OT CTENEeHW HEMUHERHOCTW, 3Ha4YeHuii gucnepcuini U KoBapuaLuuin BXOAHbIX BENUYUH. 3TO

MOXHO BUAETE U3 BhIpaXeHUs

Y= (R Koo Ky )+ %zz

()‘( X, ) (H.10)

r4e BTOpOe criaraeMoe B NpaBoil YacTu SIBMSETCA YrIeHOM BTOPOro nopsiika npu pasnoxeHuun gyHkuun 8 pag Telinopa no
X; (cM. Takke NpuMedaHue K 5.1.2). B Toil cUTyaLuK, YTO paccMaTpuBaeTCs B HacTOsILEM NpUMepe, enonb3osaHne Cro-
coba 2 ABNAETCA NPeAnoYTUTENbHBIM, NOCKONBKY He TpebyeT npuMeHeHUs NpubnxeHns B Buge y = f()_q, >_<2, )_(N)
W nydLle oTpaxaeT cneuudunky JaHHOro U3MepeHus, Koraa B KaKAOM HabnogeHnn ofHOBPEMEHHO NOMyYaloT 3Ha4YeHUs
BCEX BXOfHbIX BEMUYMH.

C apyro# cTopoHbl, Crocob 2 Henbas 6bino 6kl NPUMEHUTL B TOM crnyyae, ecrnu 6bl faHHble Tabnuupl H.2 oTpaxanu
pesynsTaThl He OAHOBPEMEHHbIX, @ NocneaoBaTenbHbLIX HabnogeHwit, korna BHajane Gelny NonyYeHs!, HanpuMep, ny =5
HabntofeHui pasHOCTM NoTeHLManoB V, satem ny = 5 HabntoaeHunit cusl Toka / 1, HakoHew, Ny = 5 HabnioaeHuii pasosoro
casura ¢. Henbas 6610 66l NpuMeHnTs Cnocob 2 Takke B CUTyauun, Koraa ny # N, # Na. (MpUMEHNTENBHO K JaHHOI u3Me-
puTenbHOW 3aave HeogHOBPeMeHHble HabnogeHns BXOAHbIX BENUYMH CreAyeT NPUsHaTh NIOXMM peLLEHNEM, NOCKONbKY
nageHune HanpsKeHUs Ha SNeMeHTe Lienn 1 TOK Yepes STOT INEMEHT NpsIMO CBA3aHbl Mexay coboi.)

Ecnu gaHHble Tabnuuel H.2 ncnonb3osatk B cUTYaLuu, korga Cnocob 2 HeNPUMEHUM, U NPesnosoXUTb OTCYTCTBUE
Koppensayum mexay senuduHamu V, I u ¢, To nony4eHHble oLeHKM KoadhDULMEHTOB KOPPENsALMM CNEAYET NPUsHaTh He-
3HavallMMU U NPUHATL 3TU BENUYMHBI paBHLIMU HYMH. Mocne BHeceHUs Takoii nonpasku B Tabnuuy H.2 dopmyna (H.9)
YNPOCTUTCA U CTAHET aKBUBaneHTHol opmyrne (F.2):

oy, @
ulrn)= T ax’f u? (x;) (H11)
j=

MpuMeHeHWe sTol hopMynbl K AaHHBIM Tabnuuel H.2 npuBeget Kk usMeHeHusaMm B Tabnuuye H.3, kak nokasaHo B
Tabnuuye H.5.
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Tabnuuya H.5— UameHeHuns B Tabnuue H.3 B NnpeanonoxeHun, Yto B Tabnuuye H.2 3Ha4eHna ko3hDULMEHTOB KOp-
pensayun paBHbl HyrO

CymmapHasa cTaHAapTHas HeonpeAeneHHOCTb
u,(y,) pesynerata usmepeHus

u(R) = 0,195 Om
u{RYR=0,15-1072

uX) = 0,201 Om
U (X)X = 0,09 - 1072

uZ) = 0,204 Om
u(Z)/Z=0,09- 102

KoadppuuueHTel koppensiuum rlyy, y,,)

¥y, ¥») = (R, X) = 0,056
nyy, ¥3) = (R, 2)= 0,527
nYs, ¥3) =X, 2)=0,878

H.3 Kanu6poBka TepMomMeTpa

OTOT NpuMep UANCTPMPYET NPUMEHEHWE MEeTOAa HaUMEHbLUMX KBaApaToB AS1A MOCTPOSHUS SIMHENHON rpagyu-
POBOYHOW XapaKTepUCTUKMN U NoKasbiBaEeT, Kak MonyYeHHbIe NpU MOATOHKE napameTpbl, CBOGOAHLIA YNeH U YyrnoBoW Ko-
3pPULMEHT NNHeHO| 3aBUCHMOCTM BMECTE C OLEHKaMMn WX AUCNepcUil U KkoBapuauumu MoryT BbiTe UCNONb30BaHLl 4NN
onpefeneHns no rpajyMpoBOYHON XapaKTepucTuke 3Ha4eHWi NonpaBkn U ee CTaHAapPTHON HeonpeAeneHHOCTH.

H.3.1 UsmepuTenbHasa 3agaua

TepmomeTp kanubpytoT nyTem cpaBHeHNA n = 11 nokasaHuii TemnepaTypel {, TepMOMETPa, UMEtOLNX NpeHeGpexu-
MO Manyto HeonpeerneHHOCTb, C COOTBETCTBYIOLLMMU OMOPHLIMU 3Ha4eHUAMU TeMnepaTyphl {g , B AnanasoHe oT 21 o
27 °C AN nomnyveHns 3Ha4eHnit nonpaBok by = tg , — t, K NOKa3aHNAM. /I3MepeHHbIe NONPaBKN W U3MepeHHbie Temnepa-
TYpbl t, SBNSAIOTCH BXOAHBIMU BENUYUHAMM ANA OLEHUBaHNA. JTMHEAHYI0 rpalyupoBOYHYIO XapaKTepucTUKy

b(t) =y +y,(t-to) (H.12)

MOATOHSOT NOA AaHHble U3MEPEHWIA nonpaBok U TemnepaTyp METOLOM HauMeHbLUMX KBagpaToB. [iByMs naMepsemMbiMn
(BbIXOAHbBIMW) BENUYUHaMN ABMAITCH nNapaMeTpsl ¥y U Y, — COOTBETCTBEHHO CBOOOAHLIN YneH 1 YINoBOK KoathhuLneHT
rpagyvpoBOYHO XapaKkTepucTUKkW. Temnepatypa t, BeIOUpaeTcs Mo CornalleHnio Kak HekoTopast (hUKCUpOBaHHas ToYKa,
MOSTOMY OHa He BXOLUT B YUCMO HE3aBUCUMbIX NapamMeTpoB, NOANExXaLlnx onpeaeneHno METOA0M HaUMEHbLUKUX KBagpa-
ToB. lNocne TOro Kak Nnony4eHsl OLEHKM ¥4 U y,, UX AUcTiepcuu U KoBapuauus, opmyra (H.12) MoxeT BbiTe Mcnonb3oBaHa
LA BbIYUCNEHNSA NOMNPaBKK, KOTOPYH HeOBXOAMMO BHECTU B NOKasaHWA TemnepaTypbl { TepMoOMeTpa, U ee CTaHAapTHON
HeornpeaeneHHOCTH.

H.3.2 NoaroHka MeToaAoM HaMMeHbLUMX KBagpaToB

C ydyetoM n3noxeHHoro B H.3.1 oUeHKM BBIXOAHBIX BEMUYUH Y4 U Yp, UX JUCTIEPCUIl 1 KOBapUaLum METOAOM Hau-
MEHbLLUUX KBaApaToB Mony4atoT NocpescTBOM MUHUMU3aLUn CyMMBI

n 2
S =I§[bk ~v1=Ya(te =to) |

YTO MPUBOAUT K CrIeAYHOLUM POPMYNam AN yq U Yo, UX BEIBOPOUHLIX AUCTIEPCUl 32(y1) " sz(yz) 1 BbIGOpOYHOro Koaddu-
LueHTa Koppensauum r(y,,y,) = S(¥q.Y2)/s(v4)s(¥s), roe s(yy.yo) — BbliGopodHas koBapuaLus:

(Z5(Z0) - (£5,8)(20)

- A ; (H.13a)
yy < 200~ (gbk)(zek); (H.13b)
s2(yqy) = 82565; (H.13c)
s2(y,) :ni; (H.13d)

D
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56,
- : (H.13¢)
r(vay ,
(v1.v2) e
2
—b(t
Sz_z[bkn_zkﬂ : (H.13f)
D=nY02-(36,) =n¥ (6, -8)° =nX(t, -T)". (H.13g)

_ B BhillenpueeneHHbIX hopMySiax CyMMUpOBaHME OCYLIECTBNAWT no k oT 1 go n;, 8, = ¢, — &y 5:(Zek)/n;
t = (Ztk)/n. BeipaxeHue [b, — b(t,)] npeacTaBnseT coboit pasHoCTb MexXAy NonpasKoit by, N3MepPeHHO| npu Temnepa-
Type t,, 1 nonpaskoii b(t,), paccunTaHHoi ANs TemnepaTtypbl £, N0 rpaaynpoBoOdHON XapakTepucTike b(t) = yy + yolt = to).
Bel6opodHas aucnepcns s2 npefcTaBnseT coGoi oBLLYy0 Mepy HeonpeaeneHHOCTU MOATOHKA rpasynpoBOYHONR Xapak-
TEPUCTMKN NoJ 3KCrepUMeHTarnbHbIe AaHHble, a KosdULMEHT 1/(n — 2) oTpaxaeT TOT haKT, YT, NOCKONBKY Ha OCHOBe
N HabntofdeHN NosyYeHbl OLieHKM ABYX NapaMeTpoB, ¥y U Yo, YNCHO cTeneHel cBOGOALI AN OLEHKH s26yneTv=n-—2
(em. G.3.3).

H.3.3 YncneHHble pesynkrarbl

[aHHble, N0 KOTOPLIM OCYLLECTBSETCA NOArOHKa, MpefcTaBrneHsl BO BTOPOM U TpeTbeM cTonbuax Tabnuusl H.6.
B kayecTBe PUKCMPOBaHHOI TOUKM tg MPUHATO fy = 20 °C. Torpa u3 copmyn (H.13a)—(H.13g) nonyvaem

y1=-0,1712°C s(y4) =0,0029 °C
¥, =0,00218 s(y,) = 0,00087 °C
r(yq.¥) = —0,930 s=0,0035°C.

To, UTO yrNoBoA KOBPULMEHT Y, Bonee YeM B TPU pa3a NPEBOCXOAMUT CBOK CTAHAAPTHYIO HEOMPEeAEeNeHHOCTD,
CBUAETENLCTBYET 0 HEOBXOAUMOCTN NPUMEHEHUS UMEHHO PafyMPOBOYHON XapaKTepUCTUKK1, a He PUKCUPOBaHHOI no-
npasku, eauHol A4Ns BCero fuanaszoHa TeMnepartyp.

Mocne NonyYeHNs YACTOBLIX OLIEHOK rpadyupOBOMHYIO XapakTepUCTIUKY MOXHO 3anucatb B BUfe

b(t)=—0,1712(29) °C + 0,00218(67)(t — 20 °C), (H.14)

rie uudpbi B CKoBKax COOTBETCTBYIOT MNaALWMM paspsiaaM OLeHOK cBOGOAHOro uneHa u yrnosoro koadduuneHTa rpa-
JYUPOBOYHOW XapaKTEpUCTUKU U NOKa3bIBaOT YNCNOBLIE 3HAYEHUA CTaHAapTHLIX HeonpeaeneHHOCTeR 3TUX NapaMeTpoB
(cM. 7.2.2). ®opmyna (H.14) no3BoNAET BLIMMCNMTL NONPaBKY K NMOKa3aHUsAM TepMoMeTpa AN Noboro 3HavyeHust Temne-
paTyphl {, B TOM uucnie 3HaueHua b(t,) ana t = t,. Monpasku b(t,) ykasaHbl B 4eTBepTOM cTONGUe Tabnuubl H.6, a B ee no-
crieaHem crosnbLe npuBefeHbl PasHOCTU MEXAY PacyeTHLIMU U U3MEPEHHBIMU 3HauYeHAMU nonpaskun by — b(t,). AHanus
3TUX pa3sHOCTEN MOXHO UCMONbL30BaTh ANt NPoBepKU 060CHOBaHHOCTU BbIGOpa NUHEHHON MOAenu B KavecTBe rpagyupo-
BOYHOIA XapaKTepUCTUKU NOCPESCTBOM U3BECTHLIX NpoLeayp NPoBepKu runotes (cM. [8]), oaHako B HacTosALWeM npumepe
Takue npoLeaypbl He paccMaTpuBatloTCS.

Tabnuya H.6 — [daHHble, ucnonb3yeMble ANs NOSyYEHUA NMUHERHON rpailyMpOBOYHOA XapaKTepUCTUKN TepMOMETpa
METOAO0M HauMeHbLUMX KBagpaToB

Homep MokasaHusa TepMomeTpa M3mepeHHas nonpaska PacueTHas nonpaska Pa:;;i:‘;:_’z';ngoﬁmiﬁ:;zm
nokasaHus k t, °C by =tgx— 4. °C b(t,), °C by~ bit,), °C
1 21,521 -0,171 -0,1679 -0,0031
2 22,012 —-0,169 -0,1668 —0,0022
3 22,512 —0,166 -0,1657 —0,0003
4 23,003 -0,159 —0,1646 + 0,0056
5 23,507 —-0,164 -0,1635 —0,0005
6 23,999 —-0,165 -0,1625 —0,0025
7 24,513 -0,156 -0,1614 + 0,0054
8 25,002 -0,157 -0,1603 +0,0033
9 25,503 -0,159 -0,1592 +0,0002
10 26,010 -0,161 -0,1581 —0,0029
1 26,51 -0,160 -0,1570 —0,0030
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H.3.4 HeonpeaeneHHOCTb pacYeTHOW NONpaBKu

Bblpa)KeHI/Ie AnAa cmeapHoﬁ CTaHAapTHOﬁ HeonpegeneHHOCTU pacquHon nonpaBKN MOXHO JIErko MOny4nTb Mo
¢dopmyne (16), Npn aToM B3AB (PYHKLMOHANBHYIO 3aBUCMMOCTb U3 opmynbl (H.12), b(t) = f(y4,¥o) ¥ NpuHaAB u(y,) = s(yq)
n u(y,) = s(yp):

W2[b(6)] =12 (v4) +(t—to)* 42 (v,) +2(tto)u (v)u(v2)r (v4.va). (H.15)

OueHKa aucnepcum uf [b (t)} UMeeT MUHUMYM Mpu Temnepatype t.., = tg — U(y4)1(yq.¥2)/u(ys), KoTopas B JaHHOM
cnydae pasHa t,;, = 24,0085 °C.

B kadecTBe npumepa ucnonb3oBaHua dopmynel (H.15) npegnonoxum, 4to HeobxoquMo HaWlTu nonpasky K no-
KaszaHUAM TEpMOMETpa 1 ee HeonpeAeneHHocTb Npy Temnepatype t = 30 °C, HaxoAslelcs 3a npegenamun juanasoHa
kanu6posku. MopacrarHoska t = 30 °C B hopmyny (H.14) paer

b(30 °C) = — 0,1494 °C,

a cpopmyna (H.15) nocne noacTaHoOBKM TOrO Xe 3Ha4YeHUsA NpuobpeTaeT BUA
ug [b(SO °C)] =(0,0029 °C)2 +(10 °C)2 (0,00067)2 +2(10 °C)(0,0029 °C)(0,00067)(-0,930) =17,1- 10-6°C2

nnun
u,[b(30 °C)] = 0,0041 °C.

Takum oBpasom, nonpaska npu 30 °C paBHAeTcA — 0,1494 °C ¢ cyMMapHOii cTaHgapTHON HeonpeaeneHHOCTb
u, =0,0041°C anav =n—2 =9 creneHei cBoGoabl.

H.3.5 YcTpaHeHue Koppensauuu Mexay oueHkamMmu cBoGoAHOro YrneHa U yrnosoro KoaddouumneHTa rpagympo-
BOYHOW XapaKTepUCTUKK

W3 chopmynel (H.13e) Ana koapduLmeHTa Koppenauun r(y,,Y,) BUOHO, 4YTO ecrnu BeibpaTb fy U3 ycnoBus

n n
>0, = Z(tk -to) =0, T0 1yq.Yo) = 0, ¥ OLIEHKN ¥, U ¥, CTAHOBSATCS HEKOPPENMpPOBaHHEIMM, UTO YNPOLLAET BbiYUCTEHNE
k=1

k=1 n _ n
cTaHAapTHOW HeonpeAeneHHOCT pacyeTHoi nonpaeku. Mockoneky » 6, =0 npu fy =t =[Zth/7, U ANS AaHHOro
k=1 k=1

npumepa t =24,0085 °C, To, MoBTOPUB Npoueaypy NOATOHKM METOAOM HauMeHbLIWX KBagpaToB NpU HOBOM 3HaAYeHUU
o =t =24,0085 °C, nony4nm OLUEHKU ¥4 U ¥,, HEKOPPeNnupoBaHHble MeXay coboii. (OTMeTUM Takxke, YTo t —stoTa

TeMmneparypa, Ans KOTOpoi 3HayeHue ug[b(t)] MUHUManbHO; cM. H.3.4.) OaHaKko NONHOCTLIO NOBTOPSTL NPOLEAYPY,
onuceiBaemyto popmynamm (H.13a)y—(H.13g), HET He06X0AUMOCTH, NOCKONBKY MOXHO NOKa3aTb, YTO

b(t)=yi+y,(t-t); (H.16a)
w2 [b(0)] =62 (17)+(t,-T) e (1) (H.16b)
r(y1.y2) =0, (H.16¢)

rae
Y1' =Y1tY, (t-?)l

t_:to - S(.V1)"(.V1yy2)/3(y2);
()= 2 ()1 ()]

npuyeM npu sanucu copmynel (H.16b) Gbinu caenaHel NogcTaHOBKU U(y{)=8(y{) " U(y2)=S(y2) [em. copmyny
(H.15)].
lMpumeHeHWe ykasaHHbIX COOTHOLUEHWIA K AaHHbIM, NofnyyYeHHbIM B H.3.3, faeT

b(t) = -0,1625(11) °C +0,00218(67)(t — 24,0085 °C), (HA7a)

u2[b(t)]=(0,0011) +(t - 24,08 °C)? (0,00067)°. (H.17b)

To, uTo popmynel (H.17a) u (H.17b) aatoT Te xe pesynsratsl, 4To U popmynsl (H.14) u (H.15), MoXHO NpoBepuThb,
MOBTOPMB YKUCOBble pacdeTsl Ans b(30 °C) u u [H(30 °C)]. Moacrasus t = 30 °C B hopmynbl (H.17a) n (H.17b), nonyqnm

b(30 °C) = — 0,1494 °C;
u[b(30 °C)] = 0,0041 °C,
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YTO TOYHO coBMajaeT ¢ pesynsrarami, NpeAcTaBneHHbIMU B H.3.4. OueHKy KoBapuauun Mexay AByMs nonpaskamu b(t,)
u b(ty) MOXHO nonyunTs no opmyne (H.9).

H.3.6 JononHuTenbHbie 3aMmeyaHusi

MeToa HauMeHbLUMX KBaapaToB MOXET ObiTb UCNONBL30BaH ANSA NOATOHKW MOA UMEIOLMUECS AaHHbIE U3MepeHui
KpMBLIX He TOMbKO MepBoro, Ho M Gonee BhICOKOro nopsaka. OH NPUMEHNUM Takxke B criydae, Korga AaHHble U3MepeHunit
U3BECTHBI HETOYHO (T. €. U3MepeHUs XapaKTepu3yoTCs HEKOTOPOW HeonpeaeneHHoCTLIo). 3a Gonee nogpobHLIMU cBefe-
HUSMK MO AaHHOMY BOMPOCY crnefyeT obpallarbes K U3BECTHBIM pykoBogcTBam (cM. [8]). Hke npuBeaeHbl Tonbko aga
npuMepa, UNIKCTPUPYHOLMe CUTyaLuu, Koraa npeanonoxeHne o TOYHOM 3HaHUKU NONPaBokK by He UCNONb3YeTCA.

1) Mpeanonoxum, YTo Kakgoe usMepeHue t, umeeT nNpeHebpeXxuMo Manylo HeonpeAeneHHOCTb, YTO Kaxaoe u3
N 3HaYeHNN {g ( NONYYaLOT MO M MOBTOPHEIM HabntoAeHUAM, U 06beAUHeHHas BLIGOPOYHas ANCNEPCHs 3TOM BENUYNHBI,

nony4yeHHas no pesynsrataMm MHOroMecsyHbIX HabniogeHuih n 6onblwomMy 06beMy cobpaHHBIX AaHHbIX, COCTaBNAET sg,
Torga oueHKoii gucnepcun kaxaoro by , Byaet S,%/m = Ucz), W Kaxpaasn u3mepeHHasi nonpaeka b, = tp  — t, GyaeT umeTb My
XK CTaHAapTHY0 HEOMPeAeneHHOCTL Ug. Mpy Taknx obcToATensbCTBaXx (M € YCNOBUEM, YTO HET NPUYUH Npeanonarats oT-

KINOHeHUe rpafyMpOBOYHOI XapaKTepUCTUKN OT YNCTO NNUHeHON 3aBrcumocTy) B dopmynax (H.13¢) u (H.13d) s2 cneayet
3aMeHuTb Ha U

MpumevaHue — ObbefnHEHHYIO BLIGOPOYHYIO Aucnepcuio s,2, nony4atot Ha ocHoBe N cepuit He3aBUCUMBIX
HabrnogeHunit ogHo 1 Toi ke cnyvaiHol NepemMeHHol no opMyre

N
2
2ViSt
2 _ i
se=1=___
P N '

2V
i=1
roe s,-2 — BbIGOpPOYHasA fucnepcus B j-i cepui U3 n; HesaBUCUMLIX HabnofeHui [cM. dopmyny (4)] AnA unucna ctenexei

N
csobogbl v; = n; — 1. Yncno crenexer ceobopbl Ans sg OypeT v= Z"i- BribopoyHas gucnepcus sg/m (v BbIGOpOUYHOE
i=1
CTaHZapTHOE OTKNOHEHWe s, / M) cpepHero apudMeTIEcKoro no m He3aBUCMMBIM HaGMIOAEHUAM, XapaKTepusyembiM Bbl-
6opoYHON gucnepcueit s;‘;, TakKe COOTBETCTBYET V CTENEHSAM CBOOOALI.

2) MNpeanonoxum, 4To Kaxzgoe nsMepeHue t, MeeT NpeHebpexMMo Marlyto HeONpPeLEeNeHHOCTb, YTO K KaXoMy 13 n
OMOPHBIX 3Ha4eHN TeMnepaTypbl {r , NPUMEHSIOT NONPABKY &, U 4YTO BCE MOMpaBK1 UMetoT OfMHaKoBYIO CTaHAPTHYIO
HeonpeaeneHHocTb U, TorAa cTaHfapTHOE OTKNOHEeHWE KaxAoi nonpasku (MO rpagynpoBOYHON XapaKTepuCTHKe)
by = tg =ty Takxe GyneT paBHO Ug, U S%(y;) cniepyeT 3amMeHuTs Ha s2(y,)+u2, a s2(y;) — Ha s?(y;)+u2.

H.4 lamepeHue paauoakTUBHOCTHU

OTOT npumMep Moxox Ha npuMep H.2 06 0gHOBPEMEHHOM W3MEPEHUW aKTMBHOMO U PeaKTUBHOTO COMPOTUBIEHUA
BO3MOXHOCTbIO @aHanMaMpoBaTh AaHHbIe ABYMSA pa3HbiMU crnocobamu, NPUBOALMMU K CYLLECTBEHHO OAUHAKOBOMY YuC-
rnoBoMmy peayneraTy. [NepBblit U3 STUX ABYX cnocoBoB CHOBA WUINIOCTPUPYET CUTYaLIMIO, KorAa HEOBXOAMMO MPUHUMaTbL BO
BHUMaHWe Koppensaumnio Mexay BXOAHEIMW BEMUYUHaMM.

H.4.1 UamepuTenbHas 3agaua

Heun3BeCTHYIO yAernbHYI0 akTUBHOCTb pafoHa (222Rn) () B oBpasLie Bofbl ONPeAensioT cpaBHEHUEM CO CTaHAapT-
HbIM 06pa3LioM BOAHOro pacTeopa pajoHa ¢ U3BECTHOW YAENbHOA aKTUBHOCTBIO METOAOM XUAKOCTHOrO CLUHTUINATOPHO-
ro cyeTa. [ins aToro roToBSAT TP UCTOYHUKA CLMHTUNMALMIA, KaXAbliA N3 KOTOPLIX NpencTaBnseT coboi cMeck NpubnuanTens-
Ho 5 r c4eTHoro obpaslia BOAHOro pacTeopa 1 12 I pacTeopa CLUUHTUINUPYIOLLEro BEeLLECTBa B OpraHMYeCcKOn XMAKOCTU B
kon6ax o6bemMoM 22 Mn:

UcTouHuk (a) — cmaHOapmHbil obpasey, cogepxalluit Maccy mg BOAHOMO pacTBopa C M3BECTHOW YAerbHOM
aKTUBHOCTbIO;

McTouHuk (b) — noarotoeneHHas xonocmas npoba Bofbl, HE CoAepXallei pafnoakTMBHbLIX BELLECTB, KOTOPYIO 1C-
Nosb3yHT ANA U3MEPEHUs CKOPOCTU CHETa UMNYILCOB hoHa;

McTouHunK (¢) — uccnedyembili obpasel, COAepxaLLnii anvKBoTy Macchl /m, ¢ HEU3BECTHOMN YAeNbHOW akTUBHOCTLIO.

BLINOMHAIOT LIECTb LMKIOB U3MEPEHWIA, B KaXA0M M3 KOTOPLIX UCMOMb3YHT BCE TPU YKa3aHHbLIX UCTOYHMKA B Creayto-
Lem nopsjaKe: cTaHAapTHLI obpasel; — xornocTas npoba — uccrnegyemelit o6pasel. MHTepsan cyeTa T, ¢ nonpaskoii Ha
MepTBOE BpeMS CHETUMKA ANSA KaXK[0ro UCTOYHMKA B TEHEHWE BCEX LUECTU LUKMOB cocTaBnsaeT 60 MUHYT. XOTA B Te4eHne
MOSIHOro BpeMeHU uaMepeHuit (65 1) ckopocTb cyeTa hoHa HENb3s CHUTATL MOCTOSAHHOI, NpeanonaraeTcs, YTo B npefenax
Kakgoro Lukna noslydeHHas ¢ UCMonb3oBaHUeM XOMoCcTOW Npobbl CKOPOCThb cHeTa hoHa OyAeT npeAcTaBUTENbHOW AN
ZaHHoro yukna. JaHHele usmMepeHuii npusefeHbl B Tabnuue H.7, B KOTOPO#A UCMONb30BaHbl criegytoLime o603HaYeHns:

ts, tg, t,— BPEMs OT yCroBHOro Ha4ana otcyeta = 0 Ao cepeAnHbl MHTepBana cyeta 7o = 60 MUH (¢ nonpaBKoii Ha
MepTBOE BpeMsl) AN UCTOYHMKOB, COOTBETCTBEHHO, CTaHhapTHoro o6pasla, xonocToi npobkl U uccnegyemoro obpasua
(3Ha4eHue tg B pacqeTax He UCMOMb3yeTcs U 3[eChb NPUBEAEHO TOMBKO AN NOMHOTLI ONUCaHUs n3MepeHuit),

Cg, Cg, C,,— umncno uMrynbCoB, 3aperncTpupoBaHHLIX Ha nHTepBane c4eTa Ty = 60 MUH (C nonpasKoi Ha MepTBoe
BpeMS) ANA UCTOMHWUKOB, COOTBETCTBEHHO, CTaHAapTHoro obpasLa, xonocTol Npobel 1 nccnegyemoro obpasua.
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Yuncno 3aperncTpupoBaHHbIX UMNYNBECOB MOXHO NPEACTaBUTL B BUAE CrIEAYHOLUX 3aBUCMMOCTEN:

Cg =Cg +eAgTymge™; (H.18a)

- -t
C,=Cg+eATgm,e™M, (H.18b)
rae £ — 3 HEeKTUBHOCTL perncTpaLmm ansda-4acTul, ucnyckaeMbix pagoHoM (222Rn) MeToqoM KUAKOCTHOMO CLIMHTUM-
NALMOHHOrO cyeTa AN AaHHOIo cocTaBa UCTOYHUKa (NpegnonaraeTcs He3aBUCUMOIA OT YPOBHA aKTUBHOCTH);
Ag — YAernbHas aKTMBHOCTb CTaHAapTHoOro obpasia B MOMeHT ¢ = 0,
A, — usmepsiemMas eefluduHa — yfernbHas akTUBHOCTb uccrefyemoro obpasia B MOMeHT t = 0;
mg — Macca cTaH[japTHOro BOHOIO pacTBopa;

m, — Macca anKeoTh!;
A — nocTosiHHas pacniafa pagoHa (222Rn), & = (In2)/T,, = 1,25894 - 1074 mun~" (T, = 5505,8 MUH).

Tabnuya H.7 — [aHHble uamepeHuit ans onpeferieHns 06beMHOI akTMBHOCTU UccreayeMoro obpasua

Homep CTaHgapTHbI o6pasel, Xonocrada npoba WUccnegyemeiii o6pasel

uukna k tg, MUH Cs tg, MUH Cp t,, MUH C,
1 243,74 15380 305,56 4054 367,37 41432
2 984,53 14978 1046,10 3922 1107,66 38706
3 1723,87 14394 1785,43 4200 1846,99 35860
4 2463,17 13254 252473 3830 2586,28 32238
5 3217,56 12516 3279,12 3956 3340,68 29640
6 3956,83 11058 4018,38 3980 4079,94 26356

N3 copmyn (H.18a) 1 (H.18b) BuaHo, uto npocToe ycpeaHeHue Cg unn C, No pesynetatam LWeCTU U3MepeHni HeBo3-
MOXHO, BO-NEepBbIX, N3-3a 3KCMOHEHLMANBHOIO 3aTyXaHWsi akTMBHOCTW CTaHAAPTHOIO U uccneayemoro o6pasyoB co BpeMeHeM
U, KpOMe TOro, us-3a HebonbLUMX KoneGaHuid 3HavYeHuiA choHa OT UMKna K uunkny. MostoMy nepen ycpeaHeHUeM Heobxoaumo
BHECTU B 3HAYEHWS YMCria UMMYNbCOB (UMK CKOPOCTU cYeTa UMMYTLCOB, ONPERESIAEMON Kak OTHOLLEHUE YnChna 3aperncTpupo-
BaHHbIX UMIMYILCOB K UHTepBany c4eta Tg = 60 MUH) NONpaBKMA Ha 3KCMOHeHUMansHoe 3aTyxaHue 1 doH. [Ans aToro popmyrb
(H.18a) 1 (H.18b) npeobpasytoT Takum 06paszoM, YToBbl BbIpasnTb U3MEPSEMYIO BENUUUHY Yepe3 U3BECTHbIE BETMHUHDI:

Ay =f(Ag,mg,m,,Cg,C,, Cpits,ty, 1) =

=As_(c -Cg)eM )
CS—CB)e"’s (H.19)
_ SE(CX ) f—ts)
my (CS B)

roe (CX —CB)eMX n (Cs —CB)eMS — 1cMpaBneHHoe YACNO MMNYIbCOB Ha UHTepBarne Ty = 60 MUH, COOTBETCTBEHHO,
AN UCCNefyeMoro 1 cTaHfapTHOro o6pasLios nocne BBeAeHUs NonpaBki Ha (hoH W NpUBEAEHUS K Hadany oTcqeTa f = 0.
MamepsieMyto BeNM4uHy MOXHO BbIpasuTb U MHave:

Ms Ry
m, Rg

rae R, n Rg — ucnpaBneHHble CKOpOCHu cyema nocrie BHECEHNS NONPaBOoK Ha GOH 1 SKCMOHeHUManbHoe 3aTyxaHue:

(H.20)

A =f(Ag,mg,m R, R)=Ag

Ry =[(C,~Cg)/To |6 (H.21a)

Rs =[(Cs ~Ca)/To J¢*. (H.21b)

H.4.2 AHanu3 gaHHbIX
B Tabnuue H.8 cBefeHbl 3HayeHMs ucnpaeneHHbIX (NOcne BHECEHUSA MONPaBoK Ha dhoH W 3KCMOHEHLUMansHoe 3a-
TyxaHue) ckopocTell cueTa R, U Rg, BbldMcrnieHHble no ¢opmynam (H.21a) n (H.21b) ¢ ucnonssosaHneM gaHHbIX Tabnu-
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bl H.7 1 BblLLenpuBEAEHHOrO 3HaYeHUs & = 1,25894 - 10~4 Mun~1. Cneayet oTMeTUTb, YTO OTHOLIEHUE R = R, /Rg npolye

Bcero paCC*-II/ITaTb n3 Bblpa)KeHI/Iﬂ
[(Cx~Cs)/(Cs ‘CB)}e%(tXftS)'

CpefHue apudpmeTndeckue ﬁS,RX N R, a Tawke WX BLIBOPOYHbIE CTaHAAPTHLIE OTKMOHEHUA PaCCUUTLIBAT
06bI4HLIM 06pasom [dhopmynbl (3) 1 (5)]. KoadbduumeHT koppensuumn paccymTbiBatoT no dopmynam (17) u (14).

M3-3a OTHOCUTENBHO HeBOMbLLOW N3MEHUMBOCTU R, N Rg OTHOLIEHUE CpefHUX apUdMETUYECKNX /5)(//53 n ero
CTaHfjapTHas HeonpegeneHHoCTb U(ﬁx/ﬁs) npakTU4ecku coBnaaaloT, COOTBETCTBEHHO, CO CpeAHUM apudMeTUYECKUM
R ¥ ero BbIGOPOYHbLIM CTaHAapTHLIM OTKMOHEHNeM S /3), npuBefeHHbLIM B nocriegHeM cronbue Tabnuusl H.8 [cm. H.2.4,
B YacTHocTu cpopmyny (H.10)]. OnHako npu pacyeTe cTaHAAPTHON HeonpeeneHHoCTU u(ﬁx/ﬁs) HeoBX0AUMO YYUTLI-
BaTb Koppensauuio Mexay R, n Rg [xapakrepuayemyto kospuumeHToM Koppensauum r ﬁx/ﬁs)] cornacHo gopmyne (16)
[sTa dopmMyna no3BonNsET NONYyYNTb OTHOCUTENBHYIO BEIBOPOUHYIO ANCMIEPCUIO OTHOLLEHUS! ﬁx/ﬁs- 4TO flaeT TP nocnep-
HWX cnaraeMblX B NpaBoil YacTtn dopmyrnbl (H.22b)].

Tabnuya H.8 — PacyeT ucnpaBneHHOW CKOPOCTU CYETa MMIMYNbCOB (C NonpaBkamu Ha OH M 3KCNOHEHUManbHoe
3aTyxaHue)

H _ -
qmiﬁ:i R, MuH" Rg, Mun" t,—ts, MMH R=R,/Rg
1 652,46 194,65 123,63 3,3520
2 666,48 208,58 123,13 3,1953
3 665,80 211,08 123,12 3,1543
4 655,68 214,17 123,11 3,0615
5 651,87 213,92 123,12 3,0473
6 623,31 194,13 123,11 3,2107
R, =652,60 Rg = 206,09 R=3170
s(R,) =642 s(Rs)=379 s(R)=0,046
s(R,)/R,=098-1022 s(Rs)/Rs =184-1072 s(R)/R=144-1072
R, /Rs =3167
u(R,/Rs)=0,045
(R R (R ) = 142102
KoadhpuumeHT Koppenayum
r(R,/Rs)=0,646

Criepyet o6paTuTh BHUMaHUe Ha TO, YTO BbIGOPOUHbIE CTaHAapPTHbIE OTKIOHEHUS R, 1 Rg [ \/Es(ﬁx) u \/gs(ﬁs) ]
MoKasklBaloT, YTO UX U3MEHYMBOCTb B ABa-TPW pasa NpeBblliaeT U3MEHYMBOCTb 3TUX BeNMYUH BCMEACTBUE CrydaiHOH
npupoabl npouecca cyeTa 4acTul, onucbiBaeMoro pacnpegeneHuwem [yaccoHa. HeonpeaeneHHoCTb, onucbiBatolas
MyaccOHOBCKMWIA MpoLiece, yxe BHecNa CBOW BKNaj B pesynbsraTel M3MEPeHUid Yncia UMNynbcoB, MOSTOMY €€ He HYXHO
YYUTbIBATL OTAEMbLHO.

H.4.3 BbluucrneHne oKoHuYaTeNnbHbIX pe3ynbraToB

Mony4eHne yaensHON akTUBHOCTH A, U €€ CyMMapHO CTaHAapTHOI HeonpeaeneHHocTn u (A,) no ¢opmyne (H.20)
TpebyeT 3HaHusA Ag, Mg U m,, a TakKe UX CTaHAapPTHLIX HeOMpeAeneHHOCTeR. 3TN BEMTUYMHLI AaHbl Kak

Ag=0,1368 BK/T,

u(Ag) = 0,0018 BRI, u(AglAg =1,32" 1072,
mg = 5,0192 1,

u(mg) =0,0050T,  u(mg)img=0,10- 1072,
m, = 50671,

y(m,)=0,0010r,  u(m,)m,=0,01-1072
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OcTanbHble BOSMOXHbIE UCTOYHUKM HEOMpeaeNeHHOCTI OLEHMBAKTCS KaK npeHebpexumo Manble. MepedeHsb xa-
PaKkTepucTuK, KOTopblie B p,a]'leeVlLIJeM He pacCMaTpUBaloTCA, BKIOYAET B cebs:

- CTaHAapTHLIe HeonpeAeneHHOCTU BpeMeHU pacnaga u(ts ,) v u(t, ,);

- CTaHAapTHYK HeornpeaeneHHoCTL NOcTosAHHON pacnaga (222Rn) u(h) = 1 - 107 muy~!. (3Ta HeonpeaeneHHOCTb
AaeT BKIaj B HeornpefeneHHoCTb koagduumeHTa pacnaga exp[i(t, — tg)], 3Ha4eHne KoToporo BapbMpyeTcs B Npegenax
oT 1,01563 ana uuknos k=4 n k=6 go 1,01570 ana uukna k = 1. CTangapTHas HeonpeaeneHHoCcTs koadduLmeHTa co-
cTaBnser u = 1,2 - 1079);

- HeonpefeneHHOCTb, CBA3AHHYI0 C BO3MOXHOW 3aBUCUMMOCTHIO 3PEKTUBHOCTM perucTpauuun anbga-vyactuy
CLUMHTUNIALUMOHHBIM CHETYMKOM OT MCMONb3YEeMOro UCTOMHUKA (CTaHfapTHbIA obpasel, xorocTast Npoba, uccrefyemblii
obpaseL),

- HeonpefeneHHOCTU MonpaBoK Ha MepPTBOE BPEMS CHETUMKA M Ha 3aBUMCUMOCTb 3hheKTUBHOCTU permcTpaumn
CYETYMKa OT YPOBHS @KTUBHOCTW UCTOMHNKA.

H.4.3.1 Pesynbrathl (Cnocob 1)

Kak Gbino ykasaHo Bbile, A, 1 U (A,) MOrYT 6biTb nomyyeHsl no dopmyne (H.20) asyma pasHeiMu crnocobamu.

B Cnocobe 1 A, BEIMACSAIOT N0 cpefHUM apudmeTudeckum R, U Rg, yto gaer
X X S

R
A, = A8 X _ 04300 BKr (H.22a)

X
mXR

S
MNpuUMeHeHWe K 3ToMy BelpaxkeHuto opmynel (16) no3BonsaeT Nony4YuTs CyMMapHyo JUCNEpCuio ug (AX)

R(A) () R(mg) (m) () (R = & \u(E)u(s)

= = R R x/
2k m w R R TRR)ITR

: (H.22b)

= = = =2
rae, Kak ykasaHo B H.4.2, nocnegHue Tpu cnaraeMblX OTHOCATCA K u? (RX/RS)/(RX/RS) — OTHOCUTENLHOW BLIGOPO-
HOW Aucnepcuu ﬁx/ﬁs- Kak oTmevanocb B H.2.4, faHHble Tabnuubl H.8 nokasbiBaloT, YTO R He coBMagaeT TOYHO C
U(F\’X/Rs), ¥ CTaHRapTHas HeompeAeneHHoCTb u (Rx/Rs) ans ﬁx/ﬁs He coBnajaeT TOYHO CO CTaHAapTHOI Heonpege-
JNEHHOCTLIO s(R) ans R.
MoacTaHoBKa 3Ha4eHWii COOTBETCTBYIOLLMX BeNUYUH B popmyny (H.22b) naet

Yt _195.102
= .

X
u (A,)=0,0083 B/

Torfa pesynsraT U3MepeHUs MOXHO NPpeACTaBUTL B BUAE

«A, = 0,4300 B/, cyMmmapHas cTaHapTHas HeonpefeneHHocTb U, = 0,0083 Br/r».

H.4.3.2 Pe3aynbrathl (Cnocob 2)

B CriocoGe 2 A, BBIMUCAISAKOT C NCNONB30BAHNEM CPELHETO apUgMETUHECKOro R, uTo noasonsieT aGexarb HEOBXO-
AWMOCTH YyUUTLIBaTb KOPPENALUIO BXOAHbBIX BENUYUH (ﬁx " ﬁs):

A, =As TSR =0,4304 Bufr (H.23a)
m

X
X

Mpy 3TOM BBIpaXeHHe ANs U2 (AX) ynpolyaercsi:

B(A)_w2(4s) w2(ms) w2(my) u2(R)

2 2 2
Ay As mg m

: (H.23b)

4YTO fgaet

U, (A,)=0,0084 B/

Toraa pesynsraT U3aMepeHUs MOXHO NpPeACTaBUTL B BUzE

«A, = 0,4304 Br/r, cymmapHas cTangapTHas HeonpefeneHHocTb U, = 0,0084 Br/r».

Yucno achpeKTUBHLIX cTeneHen ceo6o/bl ANA U, MOXHO BLIYUCIUTL NO dhopMyne Yanda — CatTepTysiiTa noao6Ho
TOMY, Kak 310 caenaHo B H.1.6.
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Kak 1 B npumepe pasgena H.2, ncnonbsoaHue cnocoba 2 ABNAETCA NPeanouTUTENbHBIM, NOCKONLKY HEe UCNONb3y-
eT npubnunxeHue, cBA3aHHOE C 3aMeHOI cpefHEro apudmMeTMHecKoro OTHOLEHUA ABYX BENUHUH Ha OTHOLLEHWE CPeaHNX
apudMeTYecKUX 3TUX BENUYUH, @ TaKxe Nydlle yuuTbiBaeT cneuuduky nsMepuTenbHOin Npoueaypel, Korga gaHHble
HabntogeHuii cobupatoT No OTAENBHBIM LUKIaM.

TeM He MeHee pacxoxieHue B pesynsratax U3MepeHus A,, NosTly4eHHLIX pasHbiMU CNocoGamu, 3HaUUTENbHO MeHb-
e UX CTaHAapTHLIX HEOMNpeAeneHHOCTeN, YTO NO3BONISAET faHHOE pacXOXAEHNE CHUTaTb HeCyL|eCTBEHHbIM. Takoe co-
rnacue B pesynsratax NOATBEPXAAET, YTO [jBa ONUCAHHBIX cnocoba naMepeHuii ByayT 3KBUBaNEHTHLI NMPU YCNOBUK, YTO
Koppensauust Mexay BenuYnHaMm yuTeHa AOMmKHLIM 0bpasom.

H.5 AucnepCuOHHLIN aHanu3

OTOT NpuMep JaeT KpaTkoe NpefcTaBieHne 0 METoAE ANCNEPCUOHHOMO aHannsa, Ans KOTOPOro YacTo UCNONb3YIoT
ab6pesuatypy ANOVA (oT aHmuiickoro «ANalys/s Of VAr/ance»). JaHHbIA CTaTUCTUHMECKUI METOA UCNONBL3YIOT ANSA Bbl-
SABMEHWS OTAENbHLIX CAyyYaliHbiX 3¢hgheKkmoes, BIMUSIOLLMX Ha pe3ynbTaThl U3MEPEHUS, C LENbIo UX KOPPEKTHOrO ydeTa npu
OLieHMBaHUKU cymmapHoin HeonpefeneHHocTn. Metog ANOVA npumMeHUM B CaMOM LUMPOKOM AWana3oHe U3MepUTenbHbIX
3afad, Hanpumep nNpu KanubpoBKe 3TaNOHOB, TaKMX KaK MPeLW3NOHHBIA UCTOYHUK HaNpsXXeHUs Ha guoae 3eHepa wnu
3TanoH Maccel, UK Npu cepTUdUKaLm cTaHAapTHLIX 06pasLoB, HO NPU 3TOM OH HE NO3BOMSAET BbIABUTL Hanu4ne BO3-
MOXHBIX CUCTEMaTUYECKNX 3peKTOB.

[ncnepcnoHHbIi aHanma pacrnpocTpaHsaeTca Ha uccrefoBaHus camblX pasHbix mMogeneil. B HacToswem npumepe
paccMaTpuBaeTcs BaxHas ANA NpakTUYeCKUX NPUNoXeHUin Mogenb Uepapxuy4eckoro aKCnepuMeHTa. XoTa YUCNoBbIE pe-
3yneTaThl NONy4YeHbl Ha NpUMepe kanMOpOBKU UCTOYHWUKA HanpsxeHUs Ha guoge 3eHepa, obwue ngen aHanusa npume-
HUMBI K pa3HOOBpa3HbLIM NPaKTUHECKUM U3MEPEHUAM.

OcobeHHo BaxHbl MeTogbl ANOVA npu ceptudmkaumn cTaHfapTHLIX 06pasLoB BelecTB W MaTepuanos nyTem
MexnabopaTopHbIX ucneiTaHuii. MogpobHo aTOT Bonpoc paccMaTpuBaetca B PykosogcTtee SO 35 [19] (kpaTkoe onu-
caHWe U3MepeHUi npu cepTuduKaumm cTaHaapTHbIX obpa3syoB gaHo B H.5.3). Mockonbky Gonblias YacTb matepuana,
cogepxallerocs B PykosoacTee 1SO 35, Hawna WMpoOKoe NpaKkTU4eckoe NpUMEHEHWe, K HeMy MOXHO obpalyaTbes 3a
LOMNOMNHUTENBHBIMU NnoapobHocTAMU oTHocuTensHo ANOVA, Bkrkovas BONpockl HecbanaHCUpoBaHHOMO WepapXUHecKoro
3KcrnepuMeHTa. MornesHyto nHdopMaLmio MOXHO HaiiTu Takke B [15] u [20].

H.5.1 NameputenbHada 3apgava

OTanoH HanpsxeHus Ha guoae 3eHepa C HOMUHaNbHBLIM HanpsxeHneMm 10 B kanubpyloT cnudeHnem co cTa-
BGUNBbHBIM UCTOYHWKOM OMOPHOrO HaMnpsXXeHUs B TeyeHne AByx Hefenb. Ha 3ToMm nepuoge BuibupatoT J AHEN, B Kax-
Al N3 KOTOPLIX MPOBOAAT MO K He3aBUCUMbIX MOBTOPHLIX HabnoAeHnii pasHocTh noTeHunanos Vg. Ecnn o6o3HaunTs
ij k—e(k=1,2, ..., K)HabnoaeH1e pasHoCTW NoTeHLUanoB Vg atanoHas j-1 fieHb (=1, 2, ..., J), To Hannyuluei oLeH-
KOii pa3HOCTM NOTeHLMarnoB sTanoHa senseTcs cpedHee apucmetudeckoe V no Bcem JK HabniogeHnsm ij [eMm. popmy-
ny (3)s4.2.11:

J K
1 —
Ve =I.Z1kz1vfk -V (H.24a)
J: =

BbiGopouHoe cTaHfapTHOe OTKIIOHEHUE S (\7) ABMSAIOLLEeCs MepO HEONPERENEHHOCTU OLEHKW Pa3HOCTU NOTEHUUa-
noB sTtanoHa V', nony4vatoT no dopmyne [cMm. popmyny (5)]

- 1 J K 2
s (V)=—JK(JK_1)JZ:1KZ:1(VJK_V) . (H.24b)

MpumeyaHune — B gaHHOM npumepe npepnonaraeTcs, YTo BCe NonpaBku K HabMoAeHUAM Ha cucTeMaTude-
ckue adpdekTbl MO0 UMEIOT HE3HaYUTENbHBIE HEONPEAENEHHOCTH, TGO STU HeomnpeseNleHHOCTU TaKoBbI, YTO MOryT 6bITh
yYTeHbl B CaMOM KOHLe aHanmsa. 3TK, a Takke Apyrve nonpasku K cpefHeMy apudMeTU4eckoMy HabnogeHuit, koTopble
BHOCAT B KOHUE aHanuaa, npefcTaBnAT coboil pasHOCTb MeXAy 3HaYeHWEM, yKasaHHbIM B cepTudgukaTe (B KOTOPOM,
Kak npepnonaraeTcs, yKasaHo TakKe U 3Ha4eHue HeonpeAerieHHoCTU), U paboynm 3HaYeHWEM OMOPHOrO HanpsKEHWUN
CTaburbHOro MCTOYHMKA, NO KOTOPOMY KanubpytoT aTanoH Ha Aunoae 3eHepa. Takum obpa3oMm, oLeHKa pa3HOCTM NOTeH-
Liuanos sTanoHa, Nony4yeHHas ctatucTudeckoit obpaboTkoi HabnogeHnin, He obasatensHo OyaeT npegcTaBnsATb cobol
OKOHYaTenNbHbIA pe3ynsTaT U3MepeHUs], U, COOTBETCTBEHHO, BbIDOPOYHOE CTaHAapPTHOE OTKITIOHEHWUE 3TOM OLEHKN He 065~
3aTensHo OyaeT ABMATLCA CYMMapHOW CTaHAapTHON HEOMNPEAENEHHOCTLIO pesynkTata UsMepeHUs.

BuiGopodHoe cTaHaapTHoe oTKMnoHeHue s (I/) cpenHero apudMeTnueckoro, nomnydeHHoe no gopmyne (H.24b), 6y-
S pMy. Yy

[eT nogxoasiieit Mepoit HeonpegeneHHocTu V' ToMbKO B TOM criydae, ecrni MeXcyTouHasi M3MeHYUBOCTE HabnogeHuit
OyneT Takoi xe, Kak ¥ M3MEeHYMBOCTb HabMNofeHNi B Te4eHMe OfHOTO AHSA. ECnn Xe UMetoTCA CBUAETeNbCTBa TOro, YTo
MEXCYTOYHas W3MEHYMBOCTb 3HAYUTENBHO MPEBLILIAET U3MEHUYMBOCTE B Npejernax OfHOro AHs, To UCTONb3oBaHue yka-

3aHHON hOopMYnbl JACT CYLLECTBEHHO 3aHUXEHHYIO HEOMNPEAEneHHOCTL olUeHkU V. B cBA3M ¢ 3TUM BO3HUKaIOT ABa BO-
npoca: Kak onpefennTb, ABMNAETCA MU MEXCYTOYHasA U3MEHYMBOCTL (XapakTepusyemas MexCyTOYHOW cocTaBnsAoLen
fAucnepcun) cyLecTBEHHOR N0 CPpaBHEHUIO C UBMEHUYMBOCTBLIO B Npefenax 0gHoro AHSA (XxapakTepusyemon gucnepcueit
rnoBTOpsieMocTU HabrogeHuit), U ecnu aTo Tak, To Kakum obpa3oM crneayeT oueHuBaTb HEONPedeneHHOCTb CpejHero
apuUdPMeETHNYECKOro.
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H.5.2 Yucnosoii npumep

H.5.2.1 JaHHble, HeobxoauMble [N OTBETA Ha NOCTaBMeHHbE Bonpockl, cobpaHbl B Tabnuue H.9, B koTopoi
J =10 — yucro aHel, B KOTOpbIe NPOBOANNUCH HabNOAEHNA PasHOCTM NOTEHLWUANO0B,

K =5 —u4ncno HabnogeHwit pasHOCTU NOTEHLMAroB B Te4eHWe OAHOrO JHS;

Vi (H.25a)

- cpefHee apudMeTnyeckoe HabnofeHWii pa3HoCTU NOTEHUWANOB B TedeHWe j-f0 AHA (Bcero nomnyyeHo 10 Takux
3HaveHuiA No Yucny AHel HabnogeHuin);

_oqd 4
V=2V = 2 Vi (H.25b)

- ycpeaHeHHoe no J = 10 gHAM cpefHee apudmMeTudeckoe HabnoAeHW A pasHOCTA NOTeHUMUanoB B TeYEHUE AHS,
T. e. obuwee cpeaHee apudmeTudeckoe no JK = 50 HabnogeHuaM;

K
1 _\2
2 = — o = V.
S (V/ )_(K_1)kZ::1(VJk VJ) (H.25¢)

- BblGopouHas gucnepcusi no K = 5 HabniogeHusMm, caenaHHbIM B Te4eHUe j-ro AHA (BCero nosyyveHo 10 Takux 3Ha-
YeHWiA NO Ynucny AHel HabrogeHuit);

Jo_
(7)) :ﬁ;(vf _v)2 (H.25d)

- BblbopoYHas gucnepcus cpefHux apudmeTtudeckux no scem J = 10 gHAM HabntogeHuit (3To obLyas oueHka guc-
nepcuu no BceM HabnogeHusm).
H.5.2.2 OgHopofHOCTb BLIGOPKY, BKNKOHaroLWei pasHble AHU HabnogeHuin, MOXHO UccnefoBaTb, CpaBHUBAs ABe

He3aBUCUMbIE OLEHKM G2, [UCNEPCUN HaBMIOAEHNN, CAENaHHbIX B TEYEHNE OfHOTO AHS.
MepBasi oleHKa 02, 0603Ha4eHHas Sg, nofyyeHa u3 HabrnioAeHNA M3MEHINBOCTU CPEAHIUX apudmeTnyeckux V;
3a cyTku. Mockonbky oueHkn V; nomydeHsl yepeaHennem no K HabniopeHnam, To B NPEANONOXEHNM, YTO MEXCYTOHHas

COCTaBnSAIoLLas AUCNEPCUN paBHa HYMIo, UX BIBOPOUHas Ancnepcus s2 (\/J) MOXeT BbITb OLeHeHa Kak sa,/K. Torpa u3
dpopmynsl (H.25d) cnegyet
J
— K — =2
2 _ ka2 - =
s2 =Ks (\/j)_(J_1)jz:1(\/J v) , (H.26a)

YTO AaeT NepByto OLIEHKY Gﬁ, AnA v, =J—1=9 cTenexeii cBo6oabl.

Bropasi oueHka Gﬁ,, o0603HaveHHas sg, npefcTasnseT coboll o6begnHEHHYH BEIGOPOUHYHO AUCNEPCUID, MOYYEH-
Hyto 13 J = 10 oLeHOK s2( ij) no chopmyre npumeranusa k H.3.6, rae kaxgas us 10 oueHok BeluucneHa no gpopmyne (H.25¢).
MocKomnbKy Kaxgas U3 Takux oLieHOK 32(\/jk) MMEET OAHO U TO Xe Yncno cTeneHeit ceobofbl, paBHoe v;= K—1 =9, To oLeHKa

s2 MOXeT BbITb MosydeHa NPocTbIM yepeaHeHneM no s2( V). Takum obpasom,
b J
J J K
1 1 =12
2 _g2 —.vYs2(y, V= . V.
sp=s (vjk)—J;s (Vi) J(K_1)j§kzz1(vjk V) (H.26b)

SIBMAETCH BTOPON OLIEHKOW Gﬁ, ans vy, = J(K—1) = 40 cTeneHei csobogbl.

Ta6nuya H.9— [JaHHble kannMbpoBKi sTanoHa HanpsHKeHUs, nony4YeHHele 3a J = 10 gHeil: cpeaHne apudmeTndeckue

Vj 1 BbIBOPOYHLIE CTaHAAPTHLIE OTKITOHEHUS s(\/j )no K =5 HabntogeHnam B Te4eHUe Kaxaoro AHA

OeHb j
BenuuunHa
1 2 3 4 5
\7j, B 10,000172 10,000116 10,000013 10,000144 10,000106
s( ij), MKB 60 77 1M1 101 67
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OkoHYaHue mabnuup! H.9

OeHb j
BenwnyuHa
6 7 8 9 10
v, B 10,000031 10,000060 10,000125 10,000163 10,000041
s(Vjg), MKB 93 80 73 88 86
¥ =10,000097 B s \7j):57 MKB
2 _ 2(7) = 2 _ 2 -
s2 =Ks?(V;) =5(57 MKB)” = (128 MKB) 2 =52(V,) = (85 k)?

YuenoBbIMU OLIEHKaMK Gﬁ,, nonydeHHLIMU Mo dopMynam (H.26a) n (H.26b), 6yayT, cooTBeTCTBEHHO, §2 = (125 MKB 2
a

7] sg = (85 MKB)2 s,f (cM. Tabnmuy H.9). MockonbKy oueHKa S,? OCHOBaHa Ha U3MEHYMBOCTU CPeAHUX apuPMETUHECKUX

HaBriogeHi 3a fieHb, a OLeHKa S7 — Ha U3MEHYMBOCTY BCEl COBOKYNHOCTM HaBMIOAEHMA B LENOM, TO pacXoxaeHue

STWX OLIEHOK MOXET CBUAETENLbCTBOBATL O HAaNUYWUM HEKOTOPOro addeKTa, BAUAIOLLEro Ha pesynkraThl HabrnogeHun, ko-
TOpPbIA U3MEHSETCA feHb OTO [JHs, HO B TEYEHUE O HOrO AHSA MOXET CYUTATHCH OTHOCUTENBHO MOCTOAHHBIM. NS NpoBepKM
rMnoTes Takoro pofa, B YaCTHOCTW, YTO MEXCYTOYHAs COCTaBRsolWas AUCTepCUn paBHa Hymio, UCTIONbL3YHOT KpUTEpWUit
Dduwepa.

H.5.2.3 PacnpegeneHne ®uwepa npeacTaeBnseTr coboi pacnpefeneHMe BepPOATHOCTEN  OTHOLUEHUSA
F(vavp)=52(v,)/s2(vy) ABYX HesaBucumsix ouerok S2(Va) U S3(V,) Ancnepcnn 62 HopmansHo pacnipeseneHHoit
cryqaiiHol nepemeHHoi [15]. MapameTpel v, 1 v, NPeACTaBNAKT coboil Yncna cTeneHeit cBobofbl NS 3TUX OLEHOK, U
0 < F(v,,vp) <. [nd pacnpegenerns duiiepa nocTpoeHsl Tabnuubl KBaHTUNeR cryqaitHoi nepeMeHHOoi F Ansa pasHbIX
COYETaHUA Vg U vy, TIpeBbiLleHre BEIGPaHHOMO KPUTUYECKOTO 3HAUeHUA F(V,,Vy) > Fy g5 UM F(v,,Vp) > Fg g75 0BBIYHO MH-
TEPNPETMPYIOT KaK CBUAETENLCTBO TOMO, YTO S2 (va) GonbLue, Yem sg (vb) , Ha CTaTMCTUYECKN 3HAUNUMYIO BEnnumMHy. Bepo-
ATHOCTb TOrO, YTO Sg(Vg) WU Sp(Vy) aBRAIOTCA oLEeHKaMU OLHON U TOW e AUCNEPCUU, NPU CTONb BONbLLOM 3Ha4YeHUn F
ByneT MeHbLUe, cOOTBETCTBEHHO, Yem 0,05 1 0,025. (BoamoxeH 1 apyroi BbiGop KpUTUYECKOro 3HaYeHuUs, Hanpumep, Fog.)

H.5.2.4 MpumeHeHuWe kpuTepua Guilepa AN [AaHHOTO YUCNOBOrO NpUMepa AaeT

F(Vavy) = s3(va) _ Ks? (‘7/) _5(57 MkB)? )
TSR (vp) s (ij) (85 mB)>

npu v, =J — 1 =9 cTeneHeii cBoboabl ANA Yucnutens n vy, = J(K — 1) = 40 cteneHeit ceoboabl AN 3HaMeHaTens. Mo-
CKONbKY F 95(9,40) = 2,12 n Fy g75(9,40) = 2,45, To AenaeTcs BbIBOA, YTO MEXCYTOMHBIA 3¢PPEKT CTaTUCTUHECKN 3HAUUM
Ha ypoBHe 5 %, HO CTaTUCTUYECKU HE3HAYUM Ha ypoBHE 2,5 %.

H.5.2.5 Ecrint pasHuLja Mexay S2 W SZ NpusHaHa HE3HaUMMOIA, U Ha STOM OCHOBAHUN FMNOTE3a O CyLUECTBOBaHNN
MEXCYTOMHO M3MEHUMBOCTH OTBEPrHYTa (HEOCMOTPUTENBHOE peLLeHUe, MOCKOMBKY MOXET NPUBECTM K 3aHUKEHHON OLeH-

Ke HeonpeaeneHHOCTH), To BLIBOPOUHYIO AnCnepcuio s2 (\7) BENWUMHLI V' crieayeT paccuuTbiBaTh no dopmyne (H.24b).

3TO COOTHOLLEHME SKBUBANEHTHO HaxOXAEHWIo 06'beAVIHeHHOI7I BbIGOPOHHOﬁ AuUcnepcun Ha OCHOBE OLUEHOK Sg " 32,

Koraa Kaxaasa U3 HUX CYMMUPYETCH CO CBOUM BECOBLIM KO3 MULIMEHTOM, paBHLIM YACNY cTeneHel ceoboabl ANA faHHOW
oLeHKU (cM. npuMedanmne K H.3.6), ¢ uenbio Nony4YeHUa Haunydlleid oLeHkn gucnepcun HabnogeHnin u nocnegytowemy
AeneHNIo OLeHKN aucnepcui HabrioaeHuii Ha obLwee Yncrio HabniogeHunii JK AN NonyyeHns Haunydlei oLeHkn s2 (\7)
Aucnepcumn cpegHero apudMeTUYECKoro No Bcem HabniogeHusm. Moatomy dopmyny (H.24b) MoxHO nepenucaTh B Buje

(H.27)

v (J-1)s2+J(K-1)sZ  9(128 mkB)? + 40 (85 mKB)?
s(V)= JK (JK —1) . (10)(5)(49) ' (H282)

s2(V) =(13 mxB)* wm s(V) =13 mxB (H.28b)

npu JK — 1 = 49 cteneHeli cBoboabl Ansi S(\7).

Ecnu npeanonoXuTb, YTO Bce MONpPaBKU Ha cucTematudeckne aheKTbl yKe yYTeHbl U YTO BCe OCTallbHble
COCTaBNALME HEONPEAENEHHOCTU HE3HAUUTENbHBI, TO pe3ynsTaT KanubpoBku MoxeT BbITb NpeacTaBleH B BUAE:
«Vg =V =10,000097 B (cm. Tabnuuy H.9); cyMMapHas cTaHaapTHas HeornpeaeneHHOCTb s(\7)=uc =13 mkB npu
49 cTeneHsx ceoboabl».

MpumedyaHune 1 — B npakTU4ecKnX USMEPEHUAX BECbMa BEPOSATHO MPUCYTCTBUE LPYrUX COCTaBMSAIOLMX He-
ornpefeneHHoCT, KoTopble JOIkHbl ObiTb 0ObEAUHEHBI C COCTaBMNAIOLENR, NOMyYeHHOW B pesynbsrate cTaTUCTUYecKoi
06paboTkn HabnogeHuit (cM. Nnpumedanue k H.5.1).
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MpuMeyaHue2— SkeuaneHTHocTL popmyn (H.28a) u (H.24b) MoxHO nokasaTb, 3anucas B nocneaHein ABON-
HYyI0 CYMMY, KOTopylo 0603Ha4um S, B criefytollieM Buge:

S-= Jiki[(vjk V) -\7)]2= (J-1)s2 +J(K -1)s2.

H.5.2.6 Ecnu runotesa o cylLeCTBOBaHUM MEXCYTOYHON M3MEHYMBOCTM NPUHATa (GnaropasyMHoe pelleHue, no-

CKOMbKY 3alULLAET OT BO3MOXHOMO 3aHWKEHUS OLIEHKN HEONpefeneHHOCTH), To BLIBOPOUHYIo fgucnepcuio s2 (\71) pac-
cuuTaHHyto no J = 10 cpeaHUM apucMeTudeckuM V. B cooTBeTcTBUM ¢ dhopmynoii (H.25d), npeacTaensioT He B BUae

GEV/KV, kak B H5.2, a B Buae o3, /K+03, e 0% — coCTaBNsIoLan AUCTIEPCHN, XapaKTEpHUayIoLLast MEXCYTOUHEIE
cryyaiitHble BapuaLu. Torfa MOXHO 3anucarb

2(7 )= 2 2
s (vj) =sf, /K +s3, (H.29)
rae sj —oueHKa o, a s3 —oueHka o3. Mockonbky s2 (ij) paccuuTaHHoe no dopmyne (H.26b), 3aBUCHT TombKo OT
N3MEHUYMBOCTY HaBNIoAeHNiA B NpeAenax OfHOrO AHSA, TO MOXHO NPUHSATL S7, = S (ij) Toraa Mcnonbayemoe B KpUTEpUN

®uwepa (cm. H.5.2.4) Boipaxerne Ks2(V:)/s2(V, ) moxHo npeobpasosath criegytoLum o6pasom
J Jk yowy p

Ks?2(V;) 2 +Ks2 5(57 mkB)?
-— (1): W g B _ (57 MK l =225 (H.30)
2(vi) sk (85 mKB)

YToO AaeT

Ks2(V.)-s2(v,
- ( /) ( Jk)' (H.31a)
K
s3 = (43 MKB)® unu sg = 43 MKB,
s2, =s2(V, ) = (85 MKB)® unu s,y = 85 mkB. (H.31b)
J w

BeIGopouyHyto fucnepcuio BeNUYMHLI v nonyyatoT U3 s2 (\71) [dbopmyna (H.25d)], nockonbky s2 (\7) BKITIOMaeT
B cebs CoCTaBnstoOLME U MEXCYTOUMHOW U3MEHUMBOCTH, U U3MEHUNBOCTU B TEMEHWEe OAHOro AHSA [cM. dopmyny (H.29)].
Takum oBpasom,

s2(V) :sz(\7j)/J = (57 MKB)2/10 (V) =18 mKkB (H.32)

npu J — 1 = 9 cteneHent cBobofbl AnNa s \7)_

Yucno cTenereit ceoboabl ANA Sjy (U TeM cambiM ANA Sy ByaeT pasHo J(K — 1) = 40 [eM. copmyny (H.26b)].

Unucno creneHeit ceoboabl Ans s% (n Tem cambiM Ana sg) Gyaer onpenenATbCH YNCNOM 3PDEKTUBHBLIX CTerneHel

cBOGOALI pasHocTH S3 = s2 (\7])—32 (ij)/K [cM. cbopmyny (H.31a)], HO HaxoXAeHUe STOM BenuUUHBI NpeacTaBnsaeT co-
OoW cnoxHyto 3agady.

H.5.2.7 C y4yetom cdopmynbl (H.32) nydwei ouUeHKOW pasHOCTW MOTEHUManoB STalfioHa HanpsxeHus Oyaer
Vg = ¥/ =10,000097 B ¢ BLIGOPOYHOIN Ancnepcueii s(\7) =u, =18 MKB. [Nony4eHHoe 3Ha4eHue U, ANA 9 cTeneHen cBo-
60ALI CriefyeT conocTaBUTb C OLUEHKOR U, Ans 49 cTeneHeld cBo6oALI, NnonyyveHHoi B H.5.2.5 [dopmyna (H.28b)] npu oT-
Kase OT rMnoTesbl 0 CYLLEeCTBOBaHUN MEXCYTOMHON U3MEHYUBOCTMU.

B peanbHOM M3MepeHUn BONpOC CyLLecTBOBaHUS apdekTa MEXCYTOMHOW USMEHYMBOCTU AOMKeEH BObiTk, ecrnu Bo3-
MOXHO, NpeAMETOM AarnbHeNLLero nccnefoBaHns, 4Tobel onpefennTb NpUpoay aToro addekTa M NonbITaTeCA OLUEHUTL
€ro BNUSHUE Ha pesynsTaT M3MepeHUs, nocrne Yero HeobxogMmocTk B MpumeHeHnn meToga ANOVA otnagaeT. Kak nogyep-
KuBanock B Ha4ane HacTosLero pasgena, Metof sl ANOVA npefHasHaqeHbl AN BLIABMNEHWSA 1 OLEHWBaHNA COCTaBNAOLWMX
HeonpefeneHHOCTH, CBA3aHHBIX CO CryYanHbIMU ahdpeKkTamun, 1 He MOryT NPefocTaBUTE UHMOPMAaLIMIO B OTHOLLEHWUM
cocTaBnsAoLWmMX, 06yCrnoBneHHbIX cucTemaTnieckuMm adektamu.

H.5.3 Ponb ANOVA B usmepeHuu

H.5.3.1 3ToT npumep ¢ KannbpoBKOi aTaNoHa HanpsHKeHW 4eMOHCTPUPYET NpUeM aHanuaa, HasbiBaeMblil 06bl4-
HO c6anaHcUpoBaHHLIM ABYXYPOBHEBLIM NEPaPXUYECKUM SKCNEPUMEHTOM. «[IBYXYPOBHEBLIM» — MOTOMY, YTO NOMUMO
psfa HabnogeHuii B yCrioBMSAX NOBTOPSEMOCTM CYLLECTBYET eLLe TONbKO OAWH YPOBEHb BapbMpoBaHUS (M3MEHYNBOCTH) —
3TO AeHb, B KOTOpPLIA NpoBoAAT uaMepeHus. «CbanaHcupoBaHHEIM» — MOTOMY, YTO KaxAbl A€Hb BLINONHAKT OAU-
HakoBoe Yucro HabniogeHuid. MprMep aHanusa MOXHO PacnpocTpaHWTb Ha APYrMe UCTOHYHWKW BapbMpOBaHWs, Takue
KaK «BnuUsiHWe onepaTtopay, «BUsHUE CpefCcTBa U3MEPEHMNA», «BNUsSHUE nabopaTopuny, «BnusHue obpasuay u gaxe
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«BNUAHWE MeTofa U3MEpPEHNily B JaHHOM U3MepeHnn. Takum o6pasoM, B AaHHOM NpUMeEpe U3MEPEHUS, NPOBEAEHHbIE
B J AHel, MOXHO ObINO 3aMeHWUTb Ha U3MepeHus, NpPOBeAEHHbIE B OAUH AeHb, HO Cc yyacTuem J onepartopos. Tor-
[la BMECTO MEXCYTOYHOW cocTaBnsAoLLei Aucnepcun paccMarpusanacs 6bl CoOCcTaBnsioLas AUCNepCcun, cBs3aHHasa ¢
onepaTtopamu.

H.5.3.2 Kak ykasaHo B H.5, meTogbl ANOVA LLMPOKO UCMONL3YIOTCA NpU cepTuduKaumm ctaHaapTHbIX o6pa3uos
nyTeMm MexrnabdopaTopHbIX UCNbITaHWiA. Takas cepTudmukaymsa obbIYHO NpegnonaraeT yyYacTue psiga He3aBUCUMbIX, OfMHa-
KOBO KOMMNETEHTHbLIX flabopaTopuid, NpoBOAALLMUX OLEHKY CBOWCTBA BelecTsa, N0 KOTOPOMY OHO AI0MPKHO BbITh cepTudm-
unpoaHo. OBBIMHO NMpeAnornaratoT, YTO pacXoXAeHU MEXAY OTAENbHBIMU pe3ynkTaTaMu USMEPEHWUiA, Kak BHYTPW OfHOW
nabopaTopuu, Tak 1 Mexay nabopaTtopusamu, ABRAIOTCA CTAaTUCTUHECKUMW NO NPUPOAE, HE3ABUCMMO OT BbI3bIBAIOLLUX UX
npuunH. CpegHee apudMeTnieckoe pesynbraToB U3MEPEHWIA B paMKkax ofHoW nabopatopun cuuTaeTcs HecMeLLeHHO
OLIeHKOI CBOWCTBa BelecTBa, a HeB3BeLleHHoe cpefHee nabopaTopHbIX CpeAHUX 3HaueHMWit 06bIMHO Mpepnornaraercs
Haury4LIen OLEHKOR 3TOro CBOMCTBA.

CepTudpmkaymsa ctaHgapTHoro obpasiia MoXeT NPOXoAUTb € ydacTueM / pasHblx nabopaTopuid, kaxzgas u3 KoTopbix
n3mepsieT Tpebyemoe CBOICTBO J pa3Hbix 06pa3sLoB BelLeCcTBa, MPUYEM Kaxaoe Takoe U3MepeHue BKntovaeT K HesaBUCH-
MbIX NOBTOPHLIX HabntogeHuid. Takum obpasom, obLyee yncno HabnogeHwit coctaenseT IJK, a obuee uncno obpasyoB —
1J. 310 Npumep cbanaHcMpoOBaHHOTO TPEXYPOBHEBOIO MEPAPXUYECKOro SKCNEPUMEHTA, aHANOM4HLIA BblLLEONUCAHHOMY
npuMepy ¢ kanMbpoBKoW aTanoHa HanpspkeHWs. B gaHHoOM criydae cyuw|ecTByiOT ABa BbICLUWUX YPOBHS UepapXuu, COOTBET-
CTBYKOLME [1BYM BapbupyeMbIM cakropam: obpasel, u nabopatopua. 3KkcnepuMeHT aBnaeTca c6anaHcUpoBaHHbIM, No-
CKOnbKY B Kaxz ol nabopaTtopum Ans Kaxaoro obpasLa NpoBoAAT paBHOe KonuyecTBo HabntogeHuii (K) u kaxxaasa nabopa-
TOpUSA NPOBOAUT M3MEPEHUs AN paBHOro Konudectea o6pasuos (J). [lanee no aHanoruu ¢ pacCMOTPEHHBIM NPUMEPOM CO
CTaHAapTOM HanpsXXeHWA Lienbio aHanusa AaHHbIX SIBMAITCA uccrnefoBaHue BO3IMOXHOTO CyLLEeCTBOBaHUS] MeXo6pa3LoBbIxX
1 MexnabopaTopHbIX 3 HeKTOB U onpefeneHne HeonpeaeneHHOCTU U3MePAEMOro CBOWCTBA BeLlecTBa, YToOLI 3asBUTL
ero BMecTe € HaunyuLleil oLeHKOR ykasaHHOro cBoilcTBa. B cooTBeTCTBUU € NpeabiayLUM naparpadgom npeanonaraercs,
YTO 3Ta OLeHKa ABNAETCA cpefHMM no [ nabopaTopHbIM CPEHUM 3HAaYEHUAM, KOTOpasa ABNAETCA TakKke cpefHUM apud-
MeTu4eckuM no /JK HabntogeHnsam.

H.5.3.3 B 3.4.2 nogyepkuBanacb BaXXHOCTb BapbMPOBaHWUA BXOAHbLIX BENUYUH, BANSIOWMNX Ha pe3yrnsraT usmepe-
HWS, C Lienbio Mony4uTb OLEHKY HEONPEAENEHHOCTU Ha OCHOBE CTaTUCTUYeCKOH 06paboTkn AaHHbIX HabnogeHuid. Mepap-
XUYeCKNe 3KCNEPUMEHTLI U AUCTIEPCUOHHBIA aHanus nofyyYeHHbIX AaHHbIX MOrYT BbITb C YCNEXOM NPUMEHEHBI BO MHOMUX
N3MEPUTENBHBLIX CUTYaLMSX, BCTPEYaloLLMXCA Ha NpaKkTUke.

TeMm He MeHee, Kak ykasbiBanocb B 3.4.1, BapbupoBaHUe BCEX BXOAHLIX BENUYUH peanu3yeMo TOMNbKO B pefKux
CnyYasix BBUAY UMEIOLLMXCSH OrpaHUYeHNiA Ha BPeMeHHbIE U UHbIe pecypchl. B 6onblUMHCTBE NpaKTUYEeCKUX cUTyaLuin Me-
Togamu ANOVA MOXHO OLieHUTb B NyYLLEM CryYae ToNbKO HEKOTOpLIE cocTaBnsoWme HeornpeaeneHHocTn. Kak nogyep-
Kusanoch B 3.4.1, ANSA OLEHUMBAHUA MHOTUX COCTaBNAIOWMNX HEONpPeAEeNneHHOCTU CrneayeT UCMoNb3oBaTb 06G0CHOBaHHbIE
CYXKAEHUA Ha OCHOBE BCEl LOCTYNHON UHPOPMaLMUN 06 U3MEHUYMBOCTM COOTBETCTBYIOLLMX BXOAHbLIX BENUYUH. 3a4acTyto
COCTaBNAKLLMNE HEOMPEAENEHHOCTH, CBA3aHHbIE C TakuMKU dakTopaMu, Kak BrnusiHue obpasua, nabopaTtopuu, onepartopa
Wnu cpeacTBa M3MepeHUsi, He MOryT BbITb OLEHEHBI CTAaTUCTUHECKMMU METOAAMM Ha OCHOBe HabniofeHuit U HyxaarTca B
aHanuae Bcel COBOKYNHOCTU AaHHbIX.

H.6 NamMepeHus no ycnoBHOM WKane: TBEpAOCTb

TBepaocTb NpefcTaBnAeT cobon NnpuMep hnU3n4ecKkoro CBOMCTBA, AN KOTOPOro KONMYECTBEHHANA OLUEHKa He MOo-
XeT BbITe nonyyeHa 6e3 CCLINKM Ha KOHKPETHBIN METOA U3MepeHus, T. €. pa3Mep AaHHO# BENUYUHLI NPUBA3AH K KOH-
KpeTHOMY METOAY usMepeHus. BennunHa «TBEpAOCTb» HEMoOXoXa Ha Kraccuyeckue UaMepumble BENUYUHLI TEM, YTO
OHa He MOXET BOWTU B aHanuTU4yecKne BblpaXeHUs ANa onpefeneHus Apyrux M3aMepuMblX BeNUUUH (XOTA OHa UHoraa
ncnonb3yetca B aMnmpuyecknx hopmMynax, cBA3biBaloLLMX TBEPAOCTb C APYrMMU XapakTepucTukaMm maTepuanos onpe-
flenenHoro knacca). Ee pasmep onpenenstor 4epes NpUHATLIA METOA USMePEHUs No NUHERHOMY pa3Mepy oTnevaTtka oT
BAaBnuBaHus B obpasey, Mamepuana. lamepeHnsa NpoBOAAT B COOTBETCTBUM CO CTAHAApPTOM Ha METOA U3MEpPEHUs, B
KOTOPOM AaHO OMucaHWe BAaBlNBAaeMOro HaKOHEYHWUKa, ycTaHOBKa A BAABNWBAHMS U cnocob ynpaBneHus yCTaHoB-
Koi. CyllecTByeT HeCKOMbKO CTaHAapTOB Ha METOALI M3MEePEeHUst TBEPAOCTU, KOTOPLIM COOTBETCTBYIOT pasHble LWKanbl
TBEPAOCTH.

TBepfoCTb ONpeAenstoT Kak pyHKLMIO (3aBUCALLYIO OT LUKarnbl) HEMOCPEACTBEHHO N3MePSEMOro SIMHEWHOrO pas-
Mepa. B paccmaTtpuBaemMoM rnpuMepe oHa onpefeneHa Kak NnuHeiHasa yHKUUS cpeaHero apudmMeTu4eckoro (CpeaHero
3HayeHus) rMyOuH NATU NMOBTOPHBIX OTMNEYATKOB, HO ANA APYTMX LUKaT MOXET UCMONb30BaTbCA U HENMUHENHAA PYHKUMS.

[ocynapcTBeHHbIM 3TanoHOM TBEPAOCTU ABNSAETCA CTaHAapTHas ycraHoBKa (TBepfomep). (Ha mexayHapogHOM
YPOBHe TaKkoro sTanoHa He cyllecTByeT.) [epefavy efuHNLpl TBEPAOCTU OT 20CydapcimeeHHO20 amainoHa K kannbpyemo-
MY TBEPAOMEpY OCYLLECTBSAT C MOMOLLbIO 06pasyossix Mep meepdocmul.

H.6.1 NameputenbHada 3apgava

B aTom npumMepe TBepfgocTh obpaslia MaTeprana onpeaenstoT no wkane C Poksenna c vcnonb3osaHuem meepdo-
Mepa-Komnapamopa — YCTaHOBKW, KanMbpoBaHHOW MO rocyfapcTBeHHOMyY 3TanoHy. Liena genenus wkanbl C Poksenna
coctaenset 0,002 MM, Npudem Yncno T8epaocTn Hrocuen ¢ (WM HRC) onpeaenstoT no BeMUCIIEHNSM PasHOCTU MexXay
3HadveHunem 100 - (0,002 Mm) 1 cpefJHUM apUdMETUYECKUM MYOUH NATU BAABNUBAHUA, M3MEPEHHbIX B MUNNUMeTpax. 3Ha-
YeHue ITOW BEMUUMHBI, pasfeneHHoe Ha LeHy fenenus wkansl C Poksenna 0,002 MM, Ha3blBatoT NokasaTenem TBepaocTu
no wkane HRC (unn npocTo TBepAOCTb) Arpekwel C-
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H.6.2 MaTtemaTtunyeckaa mogenb

B cpegHee apudmeTudeckoe rmybuH BAaBnuBaHuii, caenaHHeIX B obpasLe matepuana TBepgoMepom-komnaparo-
poM, HeobxoAWMO BHECTW NONpaBKy AN NPUBEAEHUS STOW BENUYUHLI K CPeJHEMY reoMeTpudeckoMy rmybuH Baaenuea-
HWIA, KoTopble 6binu 66l caenaHbl B TOM e caMoM obpa3sLe rocyfapCTBEHHbIM 3TanoHoM. Takum obpasom,

Hrockweirc = (. Ac Ap, Ag) =100(0,002 MM),~d - A, - A, - Ag, (H.33a)
Hpockweiic = MRockwenc /(0,002 Mm) (H.33b)
rie d — cpeaHee apucpmeTudeckoe rybuUH NATU BAABNUBaHWNA, cenaHHLIX TBepaoMepoM-KoMnapaTtopoM B obpasue

maTepuana;

A, — nonpaBka, Nony4YeHHas U3 CriMyeHns TBepaoMepa-KoMmnaparopa C rocyAapCTBeHHbLIM 3TANoHOM C MOMOLLbIO
o6pasLoBoli Mepbl TBEPAOCTU U paBHas cpefHeMy apudmMeTudeckomy rnybud 5m saaenuBaHuid, caenaHHbIX
3TanoHOM, 3a BbIMETOM cpefiHEro apudgMeTuieckoro rmybuH 5n BaaBnMBaHUiA, caenaHHbIX B TOW Xe obpasLo-
BOI Mepe TBepAOCTH TBEpPAOMEpPOM-KOoMMapaTopoM;

A, — pasHuua B TBEpAOCTY (BbIpaXeHHas Kak pasHOCTb CPeAHEro apudMeTuieckoro ry6uH saaesnuBaHns) Ansa AByX
YyacTeil 06pa3LoBOil Mepbl TBEPAOCTH, B KOTOPLIX OCYLLECTBIANUCL BAaBNUBaHWUSA COOTBETCTBEHHO rocygap-
CTBEHHLIM 3TaNIOHOM U TBEPAOMEPOM-KOMMapaTopoM. 3Ta BeNM4MHa nonaraeTca paBHoN Hynio;

Ag — norpewHocTk, ofycnoBrneHHass pasbpocoM pesynkTaTos, MOSyYEHHbIX ¢ UCMOMb30BaHEM FOCYAapCTBEHHOro
3TanoHa B yCNoBUSAX NOBTOPSIEMOCTH, U HEMOSHOTOMN ONpeAeneHns U3MepAeMOit BENIMUUHBL. XOTA BenuunHa Ag
AOMXHa BbITb NPUHATA PaBHOA HYNIO, €if COOTBETCTBYET HeHyseBas CTaHAapTHasA HeONpeAeneHHOCTb U(Ag).

Mockonbky Bce YacTHble npoussogHble Of/d, OffA,, 8f/A, w OffAg dyHkumm, 3apaHHoi dopmynoit (H.33a),
paBHbl MUHYC €AUHULIE, CYMMapHYIO CTaHAapPTHYIO HeonpeAeneHHOCTb U (h) TBepaocTH 06pasua, U3MepeHHOI TBepAo-
MepOM-KOMNapaTopoM, OnNpeensitoT no opmyne

U2 (h)=u? (3)+u2 (Ag)+u?(Ay)+u? (Ag), (H.34)

B KOTOPOW ANA YNPOLEHNS 3anUCHU Ao ier ¢ 3@MEHEHO Ha h.
H.6.3 CocTraBnalowme aucnepcum

H.6.3.1 HeonpeaeneHHocTb u(a) cpenHeit ry6uHLl BAasnuBaHus d B o6pasel MaTepuana

HeonpedeneHHocmb, cesg3aHHas C NOBMOPHbIMU HabmodeHuamu. TOUYHYI0 WAEHTUYHOCTL YCNOBUIA NOBTOPHBLIX
HabnogeHuidi cobniocTW HEBO3MOXKHO, MOCKONBbKY MPU KaXAoM criegytolieM HabniogeHun MecTo BAaBnuBaHWUA OTnMYa-
€TCA OT npeablgyLlero. TakuM obpasoM, M3MEHYMBOCTb Pe3ynbTaToB MOBTOPHBIX HabniofeHuid 06a3aTensHO BKIloYaeT
B cebsi COCTaBrsAoLLYyI0, CBA3AHHYIO C pasHOW TBEpAOCTbIO MaTepuana B pasHbiXx MecTax BAaBnuBaHusi. CTaHAapTHYLO

HeonpefeneHHoCTb u(d) cpeAHero apugpmMeTn4eckoro rmybuH nAaTU BAaBnuBaHuiA B obpasue MaTepuana, cienaHHbIX
TBEPAOMEPOM-KOMNAPaTopPOM, BbIMUCIISIOT Kak Sp, (dk)/\/g, rae sp(dk) — 06beAMHeHHOEe BLIGOPOYHOE CTaH[apTHOE OT-
KroHeHue rnybuH BoaBnuBaHUi, onpegeneHHoe «NOBTOPHLIMUY» U3MEPEHUAMU Ha obpasLie, 0 KOTOPOM M3BECTHO, YTO OH
MMeeT BecbMa O HOPOAHYIO TBEPAOCTL (CM. 4.2.4).

HeonpedeneHHocmb, CeA3aHHaA C MoKa3aHUsMU rMpubopa. XOTA nompaska K d, CBS3aHHas C NOKa3blBaOLLMM
YCTPOWCTBOM TBepgoMepa-KoMnapaTtopa, paBHa HymMo, CyLUeCTByeT cocTaBnsiollas HeonpeaeneHHOCTU d, obycnos-
NeHHas HeonpegeneHHoCTho U(8) nokasaHui rMy6uHbl BAABNUBaHUS U3-3a8 KOHEYHOrO paspeLleHnst & nokasblBatoLero
ycTpoiictsa; u3(3) = 32/12 (cM. F.2.2.1). Takum 06pasom, oLieHKa AnUCrepcim BenninHel d UMeeT Bug,

u2(d)=s, = (d)/~5 +82/12. (H.35)

H.6.3.2 HeonpeaeneHHocTb U(A,) NonpaBkK Ha pa3HOCTL B pesynsTaTax, nonyyaembix ByMsi TBepaoMepaMi
Kak cxkasaHo B H.6.2, A, — nonpaeka Ha pasHOCTb B pesynsTaTax n3aMepeHuii rocyaapcTBEHHLIM 3TanoHOM 1 TBEp-
m
AoMepoM-KoMnapaTopoM. STy MonpaBKy MOXHO NpeAcTaBUTL B BUAe A, =Zg—2Z', rae zZg = ZZS,. m — cpepHas
i=1

n
rny6uHa 5m BAaBNUBaHUIA, CAeNaHHbIX roCyAapCTBEHHbIM 3TaloHOM B 06pasLIoBoil Mepe TBepaocTH, a z'=| > Z; | /n —
i=1

cpepHss rnybuHa 5n BAaBnMBaHWiA, CAenaHHbIX B TOW e 06pasLoBoit Mepe TBEPAOCTY TBEPLOMEPOM-KOMMapaTopoM. Ta-
KuM oBpasom, npegnonaras, 4To B NpoLiefype CrindeHns MOXHO NpeHeBpeyb Heonpen eneHHOCThI0, 0BYCNOBIIEHHO KOHEY-
HbIM paspeLLleHem MoKasbiBatoLLMX YCTPOCTB 060MX TBEpAOMEPOB, Nory4Yaem OLieHKY ACMepcum BEeMimnHel A B Buae

) _ Sazv (ZS) + ng (Z) , (H36)

2
u(A p .

C

m
rae sgv (fs) = Zsz (ES,,-)/m — cpeaHee apudmeTUdeckoe BIGOPOUHLIX AUCTIEPCUii CPpefHNUX apUPMETUYECKUX MO KaXK-
i=1 A0/ 13 m BbIGOPOK MMyGWUH BAABNMBaHWI Zg j, CAENaHHBIX FOCYAAPCTBEHHBIM 3TaroHOM;
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m
ng (2)= 232 (z )/n — cpefaHee apudmeTMYeckoe BbIGOPOYHbLIX AUCNepcuil CpeaHNX apudMETUHECKUX MO KaxX-

i—1 A0/ 13 M BEIGOPOK MMYBWUH BAABNUBaHWIA Z;, cAeNaHHbIX TBepOMepOM-KOMNapaTopoM.

MpumeyaHue—ogpobHee 06 06beANHEHHbBIX BEIBOPOYHLIX ANCNEPCUSAX, KAKUMU ABMSAOTCA ng (fs) n ng (f)
cM. B H.5.2.2 [nosicHeHuA Kk popMyne (H.26b)].

H.6.3.3 HeonpegeneHHocTb U(A,) NoMpaBku Ha pasHOCTL B TBEPAOCTU B pasHbIX TOUKax 06pasLioBoi Mepbl TBEpPAOCTY

MexgyHapoaHas pekomenfauma MO3M P 12 «/Togepka u kanubposka obpasyossix Mep meepdocmu o wikane C
Pokeenna» TpebyeT, 4TO6LI MakcuMansHas  MUHUManeHas ryGuHel BAaBnuBaHWA, Nony4eHHbIE NO NATU U3MEPEeHNAM
Ha 06pa3LioBOii Mepe TBEpAOCTH, He OTNNYanuck 6ornee YeM Ha HEKOTOPYIO JON0 X cpeaHeit rnybuHbl BAaBnMBaHus, rae
[ONA X 3aBUCWT OT NokasaTens TBepaocTu. Mo3ToMy MOXHO JOMYCTUTL, YTO MakcUMarnbHas pasHoCTb B rMybuHax BAas-
NMBaHUS B pa3HbIX To4Ykax o6pas3LoBoii Mepbl TBepAoCTU ByAeT xZ', rae BenuunHa z', onpegeneHHas B H.6.3.2, nonyyeHa
ans n =5. MoxXHO JONYCTUTL TakKe, YTO 3Ta MakcUManbHas pasHoOCTb ONUCLIBAETCH TPeyronbHbIM pacrnpeaeneHuem se-
POSATHOCTEW BOKPYT 3HaYeHUs xZ'/2 (OCHOBLIBAsCb Ha NPEANONOKEHNM, YTO 3Ha4YeHus1, Brinakune K LIEeHTpY pacnpepeneHus,
bonee BepoATHbI, YeM Ha ero kpasx, — cM. 4.3.9). Torga, npuHumas B opmyne (9b) a = xz'/2, nonyvaeM creqyloLLyto
OLIeHKY Aucrepcum nonpasku K cpefHei rmybuHe BAaBnuBaHnii, o6ycrnoBneHHy pasHULEel B TBEPSOCTN COOTBETCTBEHHO
Ans rocyfapCTBEHHOro aTanoHa u TeepjomMepa-KkoMnaparopa

u2(A) = (x2')? [24. (H.37)

Kak ykasaHo B H.6.2, npeanonaraetcs, 4To Haunyulias oLeHka A, paBHa Hynio.

H.6.3.4 HeonpeseneHHocTb u(Ag), 0BycrioBneHHas rocyfapcTBeHHbLIM 3TanoHOM U OrnpeferieHneM BennYnHbI
TBEPAOCTU

HeonpeaeneHHoCTb, cBA3aHHas € rocyAapCTBEHHBIM STarloHOM, BMECTE C HeornpeAeneHHoCTLo, 00ycrnoBneHHoM!
HenonHoOToN onpeAeneHnsa N3MepsemMoi BeNMYMHbl (TBEPAOCTH), YKa3biBaeTCsA B BUAE OLEHKU CTaHAAPTHOMO OTKIOHEHMUSA
U(Ag) (umetoLLieit pasMepHOCTb ONTUHbI)

H.6.4 CymmapHas cTaHOapTHas HeonpeAeneHHoCTb U (h)

MoacTaHoBKa OLEHOK COCTaBNALWMX HeonpeaeneHHoCTH, nofnyyveHHbix B H.6.3.1—H.6.3.4, B cdopmyny (H.34)
[laeT OLEHKY AWCrepCun peaynsrata U3MepeHNs TBEPLOCTH

$2(d,) 82 s2(z.) s2(z) (xz)2
uc2(h)= (sk)+E+ av’EqS)_‘_ avn( )+(24) +”c2(As)- (H38)
no KOTOpon MoxeT BbITh BblYMCNIEHa CyMMapHas cTaHAapTHas HeonpefeneHHoCTb U (h).

H.6.5 Yucnosol npumep

OanHble Ana HacToAwero npumepa cobpaxbl B Tabnuye H.10.

B kavecTBe LWKanbl TBEPAOCTU Ucnonb3yeTcsa Wwkana C Poksenna. LieHa aeneHus wkansl PokBenna coctaBnseT
0,002 MM, noatomy B Tabnuue H.10 u B nocnegyowem TeKCTe UCMONb3yemMoe ANSA NPOCTOThI NPEeACTaBNeHUs AaHHbIX U
pe3yneTaToB BhipaxeHue, HanpuMep «36,0 eauHny no wkane Pokeenna», o3Havaet 36,0 - (0,002 mMm) = 0,075 mm.

Ecnu cootBeTtcTByOWMe AaHHble Tabnuubl H.10 noactasute B dopmyny (H.38), To nonyuum cneayiowme asa
pesynerata:

0452 01 0102 0112 (0,015-36,0)°
+—+ + +

+0,52 |=
5 12 6 6 24

uZ (h)=

= 0,307 (eauHuny no wkane Poksenna)?,

u(h) = 0,55 eaununy no wkane Poksenna = 0,0011 mm,

c

rfle B UensX pacyeTa HeonpeaeneHHocTy npuHaTo Z' =d = 36,0 eauHUL no wkane Poksenna.

Tabnuuya H.10 — [daHHble aAna onpefeneHusa TBepaocTn obpasua matepuana no wkane C Poksenna

WCTOMHWK HeonpeaeneHHOCTH 3HayeHune

CpepfHsas rnybuHa d natv BAaBN1BaHWN TBEpLOMEPOM-KOMNapaTopom obpasLa MaTepuana: 36,0 eauHuL no Lkane
0,072 MM Poksenna

YkasblBaeMblii nokasaTeNnb TBepfocTV obpasla MaTepuana Mo NSt BAaBnuBaHuaM | 64,0
Hrockwer ¢ = Nrockwen ¢ ! (0,002 Mm) = [100(0,002 mm) — 0,72 mm}/(0,002 mm) (cm. H.6.1)

ObbefnHeHHoe BbIBOpOYHOE CTaHAapTHOE OTKMOHEeHWe sp(dk) rmybuH BfaBnvBaHuii, cae- | 0,45 eguHuy no wkane
NaHHbBIX TBEPLOMEPOM-KOMMapaTopoM Ha obpasLe ¢ paBHOMEPHOW TBEPAOCTLIO PokBenna
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OkoHyYaHue mabnuupl H.10

McTouHMK HeonpeaeneHHOCTH 3HaveHue
Pa3pellieHne & Noka3sbiBalOLLEro YCTPOWCTBa TBEpAOMepa-KoMnaparopa 0,1 eanHny no wkane
Pokeenna

0,10 eguHUL No WKane

s, (Zs), KkBagpaTHbIll KopeHb M3 cpefHero apudMETUYECKOro BLIBOPOYHBLIX AUCNepCHil
av (Zs) Ap p PeA puc P Aucnep Poksenna, m = 6

cpefHero no m cepui BA@BMMBAHWA rOCYAaAPCTBEHHLIM STanoHOM Ha obpasuoBoii Mepe
TBEpPAOCTH

0,11 eanHuUy no Wkane

S Z), kea aTHbIA KOPEHb W3 CPeaHero apudMeTU4eckoro BbIGOPOYHBIX AUcrepcuii
av(Z), xeapp p pea pucp p aueneponit | oo

CpefHero no n cepwii BAaBNMBaHWI TBEPAOMEPOM-KOMMapaTopoM Ha 06pasLoBoil Mepe
TBEPJOCTH

[Hons x rmy6uHbl NPOHUKHOBEHUA B 06pa3LioByto Mepy TBEPAOCTH 1,5 1072

CranaapTHas HeonpeAeneHHocTb U(Ag), 0BycroBreHHas rocyaapcTBeHHLIM aTanoHoM U He- | 0,5 eaunHny no wkane
MOINHOTON onpefeneHNs n3MepAeMoi BennUnHbI Poksenna

Takum o6pasom, B Npegnonoxernn A, = 10 TBepAoCTL obpasija MaTepuana cocTaBnAeT «Arycyen ¢ = 64,0 eanHL
no wkare Poksenna unu 0,1280 mM; cyMMapHas cTaHAaapTHasi HeonpegeneHHOCTb u, = 0,55 egnHu no Wiane Poksenna
unu 0,0011 mMm».

CooTBeTCTBYIOW@A 3anucb ANA Yucna TBepaocT no wkane C Pokeenna Hp,yer ¢ ONPEAENSEMOro Kak
Neockwen ¢/(0,002 MM) = (0,1280 mm)/(0,002 Mm), ByaeT UMeTb BUA. «Hroorwen ¢ = 64,0, CyMMapHas cTaHaapTHas Heonpe-
AeneHHocTs U, = 0,55».

Kpome cocTaBnstoLiein HeornpeaeneHHocT, 06ycrnoBneHHol rocyaapCTBEHHbLIM STallOHOM U HEMOMHOTOW onpeae-
neHus nsmepsieMoi BenuquHbl (TBepaoctu), u(Ag) = 0,5 eguHuy no wkane Poksenna, CyllecTBeHHbI BKNaj B cymmap-
HYt0 CTaHAapTHYH HeonpeeneHHOCTb BHOCAT HeONpeAeNeHHOCTh, CBA3aHHAA ¢ MOBTOPSEMOCTLIO PE3ynsTaToB n3Mepe-
HuiA, s, (0 )/v/6 = 0,20 eanHuL no Wikane PokBenna, U HeONPe/ENeHHOCTb, CBA3aHHast C HepaBHOMEPHOI TBEPAOCTbIO
oSpaaqoaom Mepbl TBepAocTy, (xz')%/24 = 0,11 eauHuy no wikane Poksenna. Yucrno achcheKTUBHLIX cTeneHeit caoboasl
ANS U, MOXHO oLieH!TL Nno dopmyne Yanya — CatrepTysiTa, kak nokasaHo B H.1.6.
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Mpunoxexue J
(o6na3arenbHoe)

OcHOBHble 0003HaYeHUA

a MonywmpuHa NPsAMOYTONBHOro pacnpeaeneHns BO3MOXKHBIX 3HA4YEHWU BXOAHOW BeNWINHLI X a = (a, — a_)/2

a, BepxHsis rpaHnLia BO3MOXHBIX 3HAaY€HNA BXOAHOW BENUYNHBI X;

a_ HWxXHAS rpaHnLa BO3MOXHBIX 3HAYeHWA BXOAHOW BENNUNHBI X;

b, BepxHss rpaHuLia OTKIOHEHUS BXOAHOW BEfIMYNHEI X; OT ee OUeHKN X; b, = a, — X;

b_ HWKHAA rpaHuLa OTKIOHEHNS BXOAHOW BEMYUHBI X; OT ee OLeHKN X; b_ = x;— a_

Ci YacTHas npousBogHasa unn koadhdULMeHT YyBCTBUTENLHOCTW: ¢; = Ofi0X;

f ®yHKYMOHASbHOE COOTHOLLEHUE MeXy M3MEePSAeMOil BENMUYMHON Y U BXOAHBIMW BeNUYMHaMK X oT Ko-
TOPbIX 3aBUCUT Y, @ TakKe MeXay BbIXOJHON OLEHKONR i U BXOAHLIMI OLEHKAMU X;, OT KOTOPLIX 3aBUCUT ¥

Oflox; YacTHas nponsBoAHas yHKLUN f 3aBUCMMOCTN N3MEPAEMOi BENIUUNHBI Y OT BXOAHbIX BEANYNH X; N0 BXOA-
HOI BeNuuMHe X; B TouKe X; of/aXj|

XyXgs - Xpy

K KoagpdpuumeHT oxBaTa, NPUMEHSAEMBIA ANA BLIYUCIIEHNA PaclUMpeHHON HeonpeaeneHHocTn U = ku(y)
OLeHKM BbIXOAHOM BEMNUYUHBI ¥ NO €€ CyMMapHOiA CTaHAApTHOW HeonpeAeneHHOCT U (Y), rae U onpeaens-
€T UHTepBan Y = y = U ¢ HEKOTOPLIM BEICOKUM YPOBHEM A0BEPUA

k,J KoadbpuuneHT oxeaTa, NpUMEHAeMbIA AN BLIMUCNEHUA pacluupeHHol HeonpeaeneHHoctu U, = kpuc(y)
OLIEHKM BBIXOAHO BEMMYMHLI ¥ NO €e CyMMapHO CTaHAapTHON HeonpeaeneHHoCTu u(y), me L’l;p onpepe-
nseT uHTepBan Y=y * Up € 3afjaHHbLIM BLICOKUM YPOBHEM [0BEpUSA p

n Yuncno noBTOpHLIX HabnogeHui

N Yncno BXoAHBIX BEIMUUH X, OT KOTOPLIX 3aBUCUT U3Mepsaemasn BennuinHa Y

p BeposATHOCTb Mnu yposeHb foBepusi: 0 S p < 1

q CnyuJaiiHaa nepeMeHHas), onucbiBaeMas pacnpefernieHuem BeposATHOCTEN

] CpeaHee apudMeTUHECKOE UMM CPEfHEe 3HaUYEHUe N He3aBUCUMbIX MOBTOPHLIX HabnoaeHwi g, cnyJaii-
HOW NepeMeHHO g; oLeHKa MaTeMaTU4ecKoro oXuiaHus Ity pacnpefeneHns BepoSTHOCTEH cnyYaiiHoi
nepemMeHHoOn q

9 k-e HeszaBMcHUMOe NOBTOpPHOE HabnogeHne cny4ailHoi NnepemMeHHol q

nx; xj) OueHka ko3 uLUeHTa KOpPEnALMU OLEHOK X; U Xj BXO[|HBIX BENU4NH Xiun XJ nx; Xj) = u(x;, xj)/[u(x,-)u(xj)]

r()_(~,)_<J OueHka koadbduLMeHTa Koppensauun Mexay cpegHuMU apudmeTmieckuMm >_(,- " >_<j, onpegenerHHbIMU

! Mo N1 He3aBUCUMbLIM Mapam MOBTOPHLIX OAHOBPEeMeHHbIX HabnioaeHuid X, , u Xjk BXOAHbIX BEMTUYUH X; 1 XJ

r(X,-,Xj) = s(Xi,Xj)/[s(Xi)s(Xj)]

\78% OueHka koahpuLMeHTa KOPpensLnKM BLIXOAHBIX OLEHOK ¥; 1 ¥, Korfla B pamMkax OAHOrOo U3MepeHust onpe-
AensiioT 3HaYeHns ABYX U 6onee namepaeMblX (BbIXOAHbBIX) BENUYUH

2 ObbeaunHeHHas BeIbopovHasa gucnepcus
Sp
Sp O6beiMHeHHOe BLIGOPOYHOE CTaHAAapPTHOE OTKNOHEHUE, paBHOE MOSOXUTENLHOMY KBagpaTHOMY KOPHIO
2
n3 s,
2(g BbiGopoyHas Aucnepcus 3HavyeHust
s<(q P P

OueHka aucriepcun 62/n Benuumnkbl G- s2(g) = s2 (qk )/n

OueHka gucnepcum no Tuny A
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BriGopoyHOe cTaHAapTHOE OTKINOHEHUE CPefHero sHadeHust q

CwmellieHHas oLieHka o(§) (cM. MpumevaHue k C.2.21)

OueHKa cTanAapTHOW HeonpeAeneHHOCTU no Tuny A

sz(qk) BuibopouHas gucnepcus, nony4eHHas no 1 He3aBMCUMbIM NOBTOPHLIM HAbMIOIEHUSIM g, CyyaiiHoli nepe-
MEeHHOU q
OueHKa Ancnepcnn 62 NNOTHOCTM BEPOATHOCTEl CrydaitHoi NepeMeHHoii g

s(qy) BbibopoyHoe cTaHgapTHOE OTKIIOHEHWEe, paBHOE MOMOXUTENBHOMY KBagpaTHOMY KOPHIO U3 s2(qk)
CMellleHHas oueHKa cTaH[apTHOro OTKNOHEHUS G NIMOTHOCTU BEPOATHOCTEN CrlydailHOW nepeMeHHol q

2 ()_<,~) BribopoyHas gucnepcns cpeaHero sHavyeHust )_<,- onpeAeneHHoro No N He3aBUCMMBIM NOBTOPHLIM Habnio-

AeHUAM X; , BXOAHOW BENUYUHBI X;

OueHka aucnepcun no Tuny A

BbIGOpOUHOE CTaHAAPTHOE OTKIOHEHNE CPEAHETo 3HaYeHNs X;, paBHOE MONOKMTENbHOMY KBajpaTHOMY
KOPHIO 13 s2 (Xi)

OueHKa CTaHAAPTHOrO OTKNOHEHUSA NO Tumy A

OueHKa KoBapuauum CpeaHNUX 3Ha4YEHNI g N T, ABMSIIOLMXCS OLieHKaMU MaTeMaTuieckoro oXuaaHns HoW 1,
ABYX CryqaiHbIX NepeMeHHbIX G W 1, NoMyYeHHas no N He3aBUCUMbIM Napam OfHOBPEMEHHLIX NOBTOPHbLIX
HabnogeHuii g, 1 1y, CriyHanHbIX NEPEMEHHLIX g U 1

OueHka koBapuauuu no Tuny A

OueHka KoBapuauun CpeaHNX 3Ha4eHuii X; n Xf nonyyeHHas No N HE3aBUCUMLIM Mapam OfHOBPEMEHHbLIX
MOBTOPHbIX HabnoAeHuA X; , 1 Xjk BXOAHbIX BENTMYMH X; 1 Xj

OueHka koBapuauum no Tmny A

3HaveHue cny4yaiHon nepeMeHHo, UMetoLLei t-pacnpeaenerune ¢ v cteneHsaMu ceobogbl, UICNonNb3yemoe
ANA pacyeTa paclUMpeHHO| HeonpegeneHHocTH Up, COOTBETCTBYIOLLEW 3afjaHHOW BEPOATHOCTU p

3HadeHue crnyvaliHol NepeMeHHON, UMetoLLeil t-pacnpefeneHne C Vyg CTENeHAMN cBoboabl, UCNONbL3Ye-
Moe Ans pacdeTa pacLlUMpPEeHHOR HeonpedeneHHoCTH Up, COOTBETCTBYIOLLEW 3aaHHOK BEPOATHOCTU p

OueHka Aucnepcuu OLEHKN X; BXOAHOM BENUYMHBI X

MpumedaHune—Ecnm x; onpeaeneHo Kak cpesHee apudMeTIeckoe No N He3ABMCUMEIM MOBTOPHBIM
HaGnioneHmsm, To 12 (x;) = s2 (X,-) — OLeHKa Aucnepcun no Tuny A

CTaHpapTHas Heonpe/eneHHOCTb OLEHKN X; BXOAHOW BENUHMHBI X), paBHasi MOMOXUTENBHOMY KBaApaTHO-
My KOPHIO 13 U2(X;)
MpumeyaHue —Ecnu x; onpefeneHo Kak cpeiHee apudpMETUHECKOE MO N HE3ABUCUMBIM NOBTOPHBIM

HabnogeHnsIM, To U (X,-) =s (X,-) — OLieHKa CTaHAapTHOW HeonpeAeneHHOCTM Mo TRy A

u(x; x)

OueHka koBapualu OLeHOK x; 1 X; BXOBHbIX BEMU4MH Xim XJ
MpumedvaHne — Ecru x; u X; onpefeneHsl No N He3aBUCUMBIM Napam O4HOBPEMEHHBIX MOBTOPHEIX

HaBnoneruii, To U (x,-,xj) =s ()_(,-,)_(j) — OljeHKa KoBapuaLuu no Tuny A

CyMMapHas Lucrnepcus BIXO4HOW OLIEHKN Y

CyMMapHas cTaHAapTHas HeonpeAeneHHOCTb BLIXOAHOW OLIEHKY Y, paBHasi MONOXMUTENbHOMY KBagpaTHo-
My kopHto 13 u2(y)

CyMMapHas cTaHfapTHas HeomnpeLeneHHOCTb BLIXO4HOM OLEHKW Y, ONpefeneHHast no craHgapTHLIM He-
onpefeneHHOCTAM U OLeHKaM KoBapuaLuii, BKIToYatoLWmM B ceBs ToNbKO OLEHKM Mo Tuny A

CyMMmapHas cTaHfapTHas HeonpeeneHHOCTb BLIXO4HOW OLEHKN Y, onpefeneHHas No cTaHgapTHLIM He-
OMNpeAeneHHOCTAM M OLieHKaM KoBapuaLuii, BKIoYatoLmmM B cebsi TONbKO oLeHKM No Tuny B
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CymmapHas cTaHfapTHaa HeonpegeneHHocTb BbIXO4HON OLEHKU Yp Korja B pamkax ofHOro usMepeHus
onpenenArT 3Ha4YeHnA AByX U Gonee n3MepAeMbIX (BbIXO/J,HbIX) BENMUYUH

CocraBnsiowas cyMmmapHoi aucnepcun u2 (y) BIXOBHON OLEHKM ¥, onpesensiemMas oLeHKo! gucrepcun

u%(x;) BXOBHOM oueHkn x;. U? (y) = [c,-u(x,-)}2

Cocrasnsioljas CyMMapHoii CTaHAapTHO! HeornpegeneHHOCTH U (y) BEIXO4HOW OUeHKU ¥, onpejensieMas
CTaHAapTHOW HeonpeAeneHHOCTLI0 U(X;) BXOGHOM oueHKM X;: U{y) = |cju(x;)

OueHka KoBap1aLy BbIXOAHBIX OLEHOK ¥; U ; ONpeAensieMblx B paMkax OfIHOro N3MepeH#s

OTHOCUTENbHas cTaHgapTHas HeonpeaeneHHOCTb BXOAHON OLIEHKU X;

OTHOCUTENbHas cyMMapHas cTaHAapTHan HeonpeaeneHHOCTb BLIXOAHOM OLEHKN ¥

OLieHKa OTHOCUTENbLHOW MCNePCUN BXOAHON OLSHKU X;

OTHOCUTENbHasA cyMMapHasi AUCNepCus BbIXOQHOW OLUEHKU ¥

u(x,,xj) OLjeHKa OTHOCUTENEHO KoBapUaLMN BXOAHBIX OLIGHOK X; U X;
x|

U PaclumpeHHas HeonpeAerneHHOCTb BbIXOAHOW OLEHKM Yy, onpefensiolas uHtepsan ¢ Y = y + U BbICOKUM
YPOBHEM JOBEPUS U paBHas Npon3BeAeHNIo kodddurumeHTa oxsaTta k U CyMMapHOI CTaHfapTHOW Heonpe-
JeneHHocTH U (y) BenuuuHel y: U = ku

[ C

Up PaclLunpeHHas HeonpeAeneHHOCTb BLIXOAHON OLeHKN ¥, onpesiensiolian nHTepsan Y =y U, ¢ 3afjaHHbIM
BLICOK/M YPOBHEM A OBEPURA p U paBHasa NponsBeaeHNIo koadduLmMeHTa oxBaTta kp 1 CyMMapHOI CTaHaapT-
HO/ HeonpeaeneHHOCT U (y) BeNuUUnHbI y. Up = kpuc(y)

X; OueHKa BXOAHOMN BENUYUHBI X;
MpumedaHune —Ecnu x; onpegerneHo Kak cpegHee apudMeTUHeckoe Mo 1 He3aBUCUMLIM NOBTOPHBIM
HabrogeHnsaM, To X; = X;

X; -2 BXOf\Hasa BeNn4MHa, oT KOTOPOIN 3aBUCUT U3Mepsiemas BenudnHa Y
MpuMedaHune—X; MOXET BbiTb BENUYNHON UNK Criy4aiHON NepeMeHHoN (cM. npumedanve 18 4.1.1)

)?i OueHKa BXOAHOW BenuYMHbl X;, paBHasa cpeaHeMy apuiMeTUUECKOMY Mo /1 HE3aBUCUMbLIM MOBTOPHLIM
HabrofeHnsam X; , BenuduHbl X;

X k-e HesaBUCMMOeE NOBTOPHOE HabrofieHne BeNuYnHbl X;

y OueHKka nsmMepseMomn BenniunHel Y
PesynkraT namepeHus
BbixofHas oLeHka

¥ OueHka M3MepseMoil BenuiuHbl Y, KOrda B pamkax OAHOrO M3MEpeHWUs OMpefensioT 3HaveHus ABYX W
6onee naMepaeMbIX BENUYUH

Yy Namepsiemas BenmumnHa

Au’(x,-l OueHKa OTHOCUTENBHOW HeonpeeneHHOCTU CTaHAapTHON HeonpeseneHHOCTH U(X;) BEIXOLHOW OLIEHKM X;

u(x;)
By MaTemaTtuyeckoe oxuaHvue pacnpefeneHuns BEpoATHOCTER crnyYaitHon NnepeMeHHon q
v Yucno crteneHeit ceobopbl

Vi

Yucno ctenexeit cBoboabl UK YMCno ahdeKTUBHLIX cTeneHein cBoboabl ANA CTaHAapTHOW HeonpeaeneH-
HOCTM U(X;) BLIXOAHON OLIEHKN X;
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Veff Yucno edpdpefTMBHblx cTeneHeii cBo6oAbl, Ha OCHOBE KOTOPOro OnpefensioT 3Ha4eHue tp(veff) Ana pacyeTa
pacluMpeHHoil HeonpeaeneHHocTn U,

Verta Yueno apdekTUBHLIX cTeneHel cBoGoAb! A4MA CYMMapHOA CTaHAapTHON HEONPEeAEnNeHHOCTH, NOMNyYeHHO
Mo oueHKam CTaHAapTHbIX HeonpeaeneHHoCTelk no Tuny A

Verfa Yueno apdpeKTUBHBIX cTeneHel cBo6oAb! AMA CYMMapHOiA CTaHAapTHON HEONpPEeAENEeHHOCTH, NOMyYeHHOI
Mo OLieHKaM CTaHAapTHbIX HeonpegeneHHocTel no Tuny B

62 Aucnepcua pacnpegeneHnsa BepoATHOCTEN CriyqaiHOR NepeMeHHOW g, oLeHNBaeMast Kak sz(qk)

G CTanAapTHOe OTKIOHEHWe pacnpefefnieHns BEpOATHOCTEN, paBHOE NOMOXUTENIBHOMY KBafPaTHOMY KOPHIO
n3 62
8(qy) ABNAETCA CMeLLEeHHOM| OLHKOH O

c2(q) Aucnepcus § paBHas 62/n n oLeHnBaemas kak s2(g) = s? (qk)/n

o(q) CTaHAapTHOE OTKNOHEHWE G, paBHOE NONOXUTENBHOMY KBajipaTHOMY KOPHIO U3 52(q)

s(g) sBnseTca cMeLyeHHoi oueHkol S(q)

Hucnepcuna BeIGOPOYHOro cTaHfapTHOrO OTKNOHEHUA s(&) BENUYUHLI §

CTaHAapTHOe OTKNOHEeHMe BLIBOPOYHOrO CTaHAAPTHOMO OTKIOHeHUs S (§) BENWUMHBLI §, PaBHOE NONOXM-
TenbHOMY KBajpaTHOMy kopHio 13 2[s(7)]
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MpunoxeHue A
(cnpaBouHoe)

[ononHutenbHbIe 3aMe4YaHus K MeXroCyapCTBeHHbIM CTaHaapTam,
BBOAALWMM MEXAYHAPOAHbIE PYKOBOACTBA B 0651acTH HeonpeaeneHHOCTU N3MepeHust

[A.1 O6me 3aMeuaHua K cepun MexrocyaapcTBeHHbIX ctangaptos FOCT ISO/IEC Guide 98

JA.1.1 Cepua mexrocyaapcTBeHHbiX cTaHgapToB FTOCT ISO/IEC Guide 98 BBoAMT AOKYMEHTHI, pa3pabaTeiBaemble
paboueii rpynnoit JCGM/WG 1 «Paboyas rpynna no BbipaXXeHUIO HEONPEAENEHHOCTU 3MepPEHUsT», BXOASILLEN B COCTaB
06beuHeHHoro komuteta JCGM «ObbeaMHEHHBI KOMUTET MO PYKOBOACTBaM B MeTporiornny npu MexayHapogHoM 6iopo
Mep 1 BecoB (cM. «[pegucnosune k mexayHapogHoMy AokyMeHTy ISO/IEC Guide 98.1:2009» HacTosLero ctaHaapTa).

OA.1.2 [okyMeHTbl, paspabatbiBaeMble JCGM/WG 1, ycTaHaBnueatoT o6wuii equHoo6pasHblili noaxos K oLeHKe
TOYHOCTU U3MEPEHMNIA Yepe3 KOHUENLMIO HeonpeeneHHOCTU M3MEpEHUiA U BKNYaloT B ceba Kak MeToAbl BbIMUCIIEHUS
HeonpefeneHHOCT M3MEPEHUA B Pa3sHbIX M3MEPUTENbHBIX 3aadyax, Tak U y4eT HeonpeAeneHHOCTU U3MePEHUS NpU Npy-
MEHEHWUN pe3ynLTaToB U3MepPEeHUs.

OA.1.3 KoHuenuusa HeonpeaeneHHOCT n3aMepeHnsi paspaboTtaHa Ans BblpaXeHUs kadecTBa pesynsrata usmepe-
HWA B3aMeH KOHLenuuu norpeLiHocTen UsMepeHmnii ¢ Lienblo NpuaaHna MeTOANHECKOW KOPPEKTHOCTU UCNONb3yeMbIM
TEOPETUNKO-BEPOATHOCTHBIM MO EMNAM.

B KoHUenuun norpeLllHocTel N3aMepeHnii peaynsraT U3MepeHns NPeACTaBNAOT B BUAE CYyMMbl UCTUHHOTO 3Haye-
HWS 1 NOTPELUHOCTU, KOTOPas, B CBOKO OYepeAb, ABMAETCA CYMMOW CUCTEMATUYECKOW U cryYaiiHol cocTaBnsiowmx. Mpu
3TOM 119 OLEHKN TOYHOCTU M3MepeHus 0BbIYHO MCMOMNbL3YIOT OfUH U3 ABYX CNOCOBOB: KOHCEPBATUBHLIN (OLIEHKa cBepXY)
N TeopeTUKO-BEPOATHOCTHBIA. BbiGop Toro unu nHoro cnocoba oLEeHUBaHUA ONPeAEnAeTCA KOHKPETHON U3MepUTENbHOM
3afayeil U JanoHeiwMm Ucnonb3oBaHnem pesynsrata usmepeHus. Kaxabil U3 aTux noaxofos UMEET orpaHuveHus B
NPUMEHEHNN.

JA.1.4 MNpwn koHCepBaTUBHOM cnocobe OLeHNBaHWUA rpaHunLibl CyMMapHOW NOrpeLHOCTH onpeaensiotcs apudpmeTtu-
YEeCKUM CYMMUPOBaHNEM rpaHuL, ee cocTaensaoWwux. MaBHbIA HEAO0CTAaTOK KOHCEPBATUBHOMO CNOcota — CIULLKOM LUMPO-
Kne rpaHuLsl CyMMapHOiA norpeLluHocTy, ocobeHHo B cryvae 60nblUoro Yucna coctaensowmx. KoHcepBaTUBHbIA NOAXOA,
MOXET HaliTW NpUMEHeHWe B U3MepUTENbHLIX 3afa4ax, rge HeobxoanuMo obecneunTb HaxoXaeHUe UCTUHHOTO 3HaYeHUs
n3MepsieMoii BeNMYMHbLI B YCTAHOBMEHHBIX FPpaHnLax HaBepHsiKa.

OA.1.5 Tpu TeopeTUKO-BEPOSTHOCTHOM MOAXOAE AN ONWCaHUA pe3yrbrata M3MepeHUs1 MCMoSb3yeTcs cryyvaiHas
nepemMeHHas, MaTeMaTn4yeckoe oxXugaHue KoTopoil coBnagaer ¢ UCTUHHLIM 3Ha4YeHMEM U3MePAEMON BENTUYMHBI UMK CMe-
LL{eHO OTHOCUTENBHO Hero Ha Benn4YnHy cMcTeMaTU4eckol NorpeLlHOCTU. 3TO AaeT BOSMOXHOCTL B YCIOBUSIX OrpaHUYeH-
HOro Y1cna NoBTOPHLIX HabNOAEHW U3MepseMoii BENUYMHLI CTPOUTBL AJSISt HEe TOYEYHbIE N UHTEPBalbHbIE OLIEHKH.

B Teopuu norpellHocTed Ucnonk3oBaHa YacToTHas MHTepnpeTauus BepoATHOCTU, HabnioAeHns paccMaTpusaroTca
Kak BblGopka U3 3afaHHOW reHepanbHOWi COBOKYMHOCTM, OLEHKU M3MEPSEMOI BENUYUHBI U XapaKTEPUCTUK NOrPELLHOCTH
ABNAOTCA cTaTUCTUKaMK. B KadecTBe MHTepBansHOR OLEHKM UCNONb3YeTCs NMOCTPOEHHBIA Ha OCHOBE CTaTUCTUK A0BEPU-
TernbHbIA MHTEpBar, COOTBETCTBYIOLWWIA 3a4aHHOR JOBEpUTENLHON BEPOATHOCTM.

[MaBHbLIM orpaHn4yeHnemM NCNonb3oBaHUA YacTOTHOMO NoAXoAa ABNSAETCS HEBO3MOXHOCTL €ro KOPPEKTHOro pacnpo-
CTpaHeHus Ha 3ajadqy OLieHUBaHUA cUCTEMaTUYECKUX norpeluHocTeil. [Mofgxos, OCHOBaHHLIA Ha «paHfoMU3aLmMmny» cucTe-
MaTUYeCKUX NOrpeLLHOCTEN, NPUMEHUM NULLIL B OTAENBHLIX Cryyasx. B pesynsrarte B paMkax 4acTOTHOro nojxofia HeBO3-
MOXHO yka3aTb B 06LLEM BUAE NPaBUNO NOCTPOEHNS JOBEPUTENBLHOMO MHTepBarna NorpeLUHOCTU, 0COBEHHO NpU HanMuumn
HeCKOMbKUX BANSAOWUX PaKTOpOoB, KaXabli U3 KOTOPLIX MOXET OMUCHIBATLCH CBOEIN reHeparibHOW COBOKYMHOCTLIO U ANA
KOTOpPbIX MOTyT 6bITb NONy4eHbl cBOM BIGOPKM HabniogeHwid. [pu OTCYTCTBMU CTPOrMX MaremMaTuyeckux MeETOAOB METPO-
noram 4acTo npuxogunock o6pawaTbCa K WHKEHEePHbIM (3MNUPUYECKMM) NpoLieaypaM onpefeneHus [oBepUTernbHbIX
WHTepBanoB 6e3 OLeHKM kauecTBa nonyvaemblx pesynsraros’.

[A.1.6 BeeaeHne B METPONOrMYECKYO NPaKTUKY KOHLEMLUMKU HeornpeaeneHHocTn uamepeHus «PykoBoAcTBOM Mo
BbIpaXeHuio HeonpeaeneHHocTH usmepeHna (GUM)», onybnukoBaHHbiM B 1993 1. (cM. «[peaucrioBue K MexayHapoa-
HoMy pokymeHTy ISO/IEC Guide 98.1:2009» HacTosiLero cTaHAapTa), SBUNOCh NONLITKOW faTb MareMaTUuyecku CTporuia
€/IMHbIA NOAXOA K OLEHKe COCTaBNAOLWMNX HeonpeeneHHOCTHU, oByCrnOBIEHHBIX Kak CllydaiHbIMU, Tak U cucTeMarude-
CKUMU pakTopaMun, NpU 3afaHHbIX YCNOBUAX U3MepUTenbHOW 3agaqn. OgHako GUM He cMor B MOMHOW Mepe peluuTb
3Ty 3aja4y, OH NOSABUNCA KaK BHYTPEHHE NPOTUBOPEUMBBLIA [OKYMEHT, UCTONb3YIOLLWA OfHOBPEMEHHO YacTOTHYIO U Balie-
COBCKYI0 KOHUENLUUKN BEpoATHOCTU. EAnHan npoueaypa BbiBoga, Hanboree KOPPEeKTHO U NocnefoBaTenbHO onMcaHHas B
JCGM 101:2008, ocHoBaHa Ha OTKa3e OT YaCTOTHOW MHTepnpeTauuu BepPOSTHOCTU NPU OLeHKe TOMHOCTU U3MepEHUs B
nonb3y cy6beKTUBHOrO NPEeACTaBNEHUA O BEPOATHOCTU. Ecnu B YacTOTHOM nogxofe MOHSATUE cry4YailHoW nepeMeHHOM
UCMoNb30BaHO ANA ONUCAHUA pesyneTaTa/NorpeLHOCTU U3MEPEHUS], TO B CYOLEKTUBHOM MOAXOAE criyyaiiHas nepeMeH-

1 MpumepoM Takon UHXEHepPHON NpoLeaypbl ABMsSieTcs cnocob oLeHUBaHUS A0BePUTENbHBIX FpaHu1L, NOrpeLLHOCTH
B PMI" 43—2001 «MpuMeHeHne «PykoBOoACTBa NO BbIP@XEHUIO HEONPEAENEHHOCTU M3MEPEHUIAY.
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Has Ucnonb3oBaHa AN ONUCaHUSA BO3MOXHBIX 3Ha4Y€HUA N3MepsSeMOoii BeNWYuHbLL. [pyU STOM NonyYeHne pacnpegeneHus
BEPOATHOCTEN, accoLMMPOBAHHOMO C U3MEPAEMOii BENUYUHOMN, OCYLLECTBAETCS Ha OCHOBE:

- COCTaBMNeHUs Ans faHHOW U3MepUTEeNbHON 3afa4n Mo enn N3MepeHuii, CBA3bIBaIOLWEA n3MepsemMyto BENUYMHY
(BBIXOAHYIO BEMUYMHY) CO BCEMU 3HAYUMbIMW BIIUSIOLLUMU BENUYMHAMU (BXOAHBIMU BENUYUHAMU MoZenn);

- NIPUNUCLIBaHNA BXOAHBLIM BEMUYMHAM pacrpefeneHnii BeposTHOCTel (B oBLLeM criy4ae coBMeCTHbIX) UCXOAS U3
uMeroLLeiica MHopMaLmmn 06 aTUX BENUUMHAX U UX HabnogeHuid (Npu Hammuuw);

- Npeo6pa3oBaHNA COBMECTHOMO pacrnpefeneHns BXOAHbLIX BENWYMH B pacrpeferieHne BhIXOLHOW BeNUYMHLI COo-
rMacHo npasunamM npeobpasoBaHNUs cryyaiHbIX NepeMeHHbIX.

B oTnuudune oT Teopumn norpellHocTell (Ha 0CHOBE YaCTOTHOrO NOAXOAA) KOHLUeNUUa HeonpeaeneHHocTH (Ha ocHoBe
CyOBEKTMBHOI BEPOSITHOCTU) He UMEET NPUHLMNNANbHBIX OrpaHUYEHN B NOMYyYEHNM OKOHYaTENbHOro pesynsraTa usMepe-
HUA B BUAE PYHKLMM pacripefeneHuns, accoLmpoBaHHON ¢ N3MePSAEMOii BENMUYNHONA, YTO MO3BOMAET BLIYMCIIUTL UHTEPBArT
BEPOSATHOCTYU (oxBaTa) Ana noboii 3aaaHHoi BepoATHOCTU. OfHAKO BO MHOTUX U3MEPUTESNbHLIX 3aaqax aHanuTuydeckoe
pelueHue 3afauun Nnpeobpa3oBaHNsA NIOTHOCTEN BEPOSATHOCTEN HEBO3MOXHO. B aToM crny4ae TouHOe pelueHue (B Npeaenax
TOMHOCTU BbIYUCIIEHNIA) BCerfa MOXET BbITb Nony4eHo YncrnosbiM MeToaoM MoHTe-Kaprno (cM. JCGM 101:2008).

OA.1.7 Tpu Hanuuun BbIGOpKM HabnogeHNn OAHON MNU HECKONBKUX BXOAHBLIX BENWYMH (Hanpumep, nokassiBae-
MOI BenuunHbl — cMm. JCGM 104:2009, nyHKT 3.2) BXOAHOE pacripefeneHne Ans SToi BeNUYUHbLI nory4atoT npuMeHe-
HWeM TeopeMbl baiieca. MNMoaToMy nepexos OT KOHUEMLUUW NOrpeLlHoCTer K KOHLENUMU HeonpeaeneHHOCT MOXET pac-
CMaTpmBaTbLCA Kak Nepexof OT YacToTHOro (06LeKTMBHOMO) Nogxoda B UHTepnpeTauunm BeposATHOCTEN Kk GaiiecoBckoMy
(cyBbekTUBHOMY).

MpuMeyaHue — CyllecTBYeT LUIMPOKUA KPYr U3MEPUTENBHLIX 3aAad, B KOTOPbIX MOMyYaroT TONbKO OAHO Ha-
GniogeHne anst BXOLHOM BenuymHbl. OfHaKo U B 3TOM cryvae BO3MOXHO hopMaribHoe NprMeHeHune Teopemul Baiteca,
NO3TOMY KOHLIENLUIO HeonpeaeneHHOCT U3MEPEHUS MOXHO CBA3LIBaTE ¢ 6ailecoBCKUM NOAX0AOM 6e3 noTepn 06LHOCTH.

JA.1.8 BaxHbIMU XapakTepUcTUKaMn pesynsTaToB U3MepeHuii B 060Mx nogxoaax SBAATCA HTepBaribHbIe OLeH-
KM, KOTopble, OfHaKo, UMEIOT pasHoe coepxaHue. B 4acTOTHOM noaxofe 3To AOBepUTENbHLIA MHTEPBar, HESIBHO Npea-
nonararLmii BO3MOXHOCTb NPOBEJEeHUs HEOrPaHUYEHHOW CEpUM U3MEPEHWUIA N rapaHTUPYIOWNIA HaKpbITUe UCTUHHOMO
3HaYEHUS U3MepsSeMOl BENUUNHBI B 3afJaHHON Aore p Takux usMepeHuii. B GailecoBCkoM Nogxode sTo MHTepBar oxBara,
cofiepallnii c BEpOSITHOCTBIO g 3HAYEHWE U3MEPSIEMOI BENUYNHBI.

MpumMmeyaHue 1 — YacTo, 3agaBas p = g, NbITAKOTCA NPOBECTU KOIMHECTBEHHOE CONOCTABIEHME MOSy4aeMoro
[ OBEpUTENBHOrO UHTEpPBana ¢ UHTepBanoM oxaara. OfHaKko HeoGXOAUMO UMETL B BUAY, YTO NOAOGHLIE NOMLITKU HEKOp-
PEKTHbI BBUAY COMOCTABMNEHNS PasHLIX BESTUYUH.

MpumeyaHue 2 — BeTpevaroleecs B nuTepaType yTBepxeHue, YTo oba NnoaxoAa AaloT 0AUHAKOBLIE WH-
TepBalibHble OL|EHKW, HECMOTPS Ha WX pasHylo UHTepnpeTaumio, B obLleM criyuyae HEBEpHO. PaBeHCTBO OLEHOK UMeeT
MECTO TOJIbKO B OTAENbBHBIX U3MEPUTENbHLIX 3agadvax, XoTs K HUM, HanpuMep, OTHOCUTCS YacTo BCTPEMAIOWMIACA criydaid,
KorAa MOXHO 060CHOBaHHO NPEANONOXUTEL HAaNUYUE OAHOI JJOMUHUPYIOLLIEW BIUSIIOLLIEN BENIUYMHEI, pacnpeeneHHoi no
HOpMasibHOMY 3aKoHy. Jnsi AaHHOMW 3aAaun JeACTBUTENBbHO OBEPUTENBHLIA UHTepBan (HauMeHbLLWA) COBNAAET C MHTEP-
Banom oxeaTa (HaWMeHbLUMM), NOCKONbKY LieHTpanbHaa CTaTUCTUKa, UCMoMNb3yeMas Ansi NOCTPOEHUs [JOBEPUTENBHOMO
WHTepBana, NogYNHSAETCS TOMY Xe {-pacnpefeneHunto, KOTopoe nocne onepauuii casura u MacluTabupoBaHus gaet ano-
CTEpUOpHOe pacrnpefeneHne ANA U3mMepsieMoi BENUYUHbI (MPU YCIOBUM 3alaHusl HeUHGOPMAaTUBHEIX anpUOpPHbLIX pac-
npeseneHunii 4ns MaTeMaTUYecKoro OXugaHus U AUCNepcn HopMaribHOro pacnpegerneHus) B 6ailecoBCkoM Mogxozae.

[A.1.9 PasHuua Mexay 4acToTHbIM U HGailecoBCKUM nofxoAamiu HarmnsgHO NPOSBMSIETCA B TOM, HACKOILKO B pamKax
[laHHoro nofxofa nerko Nony4uTb TY UM UHYIO XapaKTEPUCTUKY pesynkTaTta M3MepeHus. YacToTHLIA NoaxoA OCHOBaH Ha
noslyYeHUn onTUMarnbHbIX TOYEYHbIX OLEHOK (CTaTUCTUK), N0 KOTOPLIM NMOTOM MOXHO MOCTPOUTL (HE Bcerga) AoBepUTerb-
Hbll UHTepBan. PacnpegeneHune cnyvaHoi NOrpeLLHOCTU, XapaKTepuayloLen KayecTBO M3MEPEHUIA, MOXET ObiTb Mony-
YeHOo TOMbKO B OTAEMbHBIX YacTHbIX cnyyasix. B GailecoBckom nogxoae cuTyauus npotusonosioxHasi. B nepyto ouepesb
nony4arT pacnpefeneHne BepoOATHOCTEN CryYyailHON BEMUUUHLI, aCCOLMMPOBAHHOW C U3MepsieMol BENUYUHON. Ha ero
OCHOBE BCerfa eCTb BO3MOXHOCTE NOCTPOUTL UHTEPBaN oxBaTa. TOYeYHYHO OLIeHKY Nony4atoT U3 pacnpeaeneHunsi BeposiT-
HOCTel nocne NpUHATUS KakUX-TMBO AOMNONMHUTENBHBLIX AOMYLLEHWIA.

MpuMeyaHune — B 3aBUCUMOCTH OT Lieneid U3MEPEHUIA TOYEUHOI OLIEHKON MOTYT CINY)XXWUTb pasHble NapameTpbi
NONy4YeHHOro pacnpeaeneHns Ans U3MepsieMoi BENUYUHLI, TakMe Kak MaTeMaTuieckoe oxupaHue, MejuaHa unu Moga.

JA.1.10 JocTtouHcTtBoM BallecoBcKoro Nogxoaa, a 3HauuT, U KOHLeNLUKU HeornpeaeneHHOCTU U3MepeHWid, SBnsieTcs
Hanuune hopmMann3oBaHHOR npoueypbl y4eTa anpruopHoi uHdopmaLMmn pasHoro poga (B TOM YXCHE O BO3MOXHbBIX UIU
Hanbonee BEPOATHLIX 3HAYEHUSX U3MEPSEMOIN BENUUUHBI) NPU MONYyYEHUN pesyrnbraTa U3MEPEHUA.

ConocTaBrneHne KoHLEenuUuin NorpeLllHoCT U HeonpeaerneHHOCTH U3MEPEHUS MPOUNTTIIOCTPUPOBaHO Ha pucyHke JA.1.

JA.1.11 B pamkax GailecoBckoro nogxofa peLleHMeM U3MepUTENBLHON 3aa4m B obLLEeM criydae SBRSAETCS pacnpe-
feneHune, accoLMUpoBaHHOE C U3MEPSeMOii BENUUMHONM, KOTOpoe B 0BLLEM criydae UHAUBUAYANBHO ANs KaXA0W U3Mepu-
TenbHOW 3afja4n 1 B Hanbonee NonHOM BUAE ONMUCHIBAET BCO cCOBpaHHyHo NpU peLleHnn AaHHON 3agaqum uHgopmaumio.

B uensx cokpalleHusi obbema nepeaaBaemblx AaHHbIX U yao6cTBa UX XpaHeHUs! B JOKYMeHTax, pa3pabaTsiBaeMblx
JCGM/WG 1, 0CHOBHbLIM CNOCOBOM NpefcTaBnNeHUst peynsrata MU3MepeHUst NPUHAT WHTepBar oxsara (Mnu obnacTb oxBa-
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Ta B cly4ae MHOrOMEepHON U3MepseMoii BeNUYUHL!). Mpu aToM, oAHaKo, cneayeT NOMHWUTb, YTO 3a 0BNAacTbio OXBaTa BCer-
[la CTOUT pacnpefeneHne COOTBETCTBYIOLWEN CNyYaiiHON NepeMeHHON U, MaBHOE, BO MHOTMX NPaKTUYECKUX NPUITOXKEHUSX
pesynsraToB MpoBefeHHOro U3MepeHus HeobxoaMMo 3HaTb He WHTepBan oxsara, a pacrnpeferieHne, U3 KoToporo OHO
nosy4yeHo. [NoaTomy, Kak NpaBuno, XenaTenbHo COXpaHsATb Pe3yneTaT M3MepeHns B BUue pacnpefeneHns BeposiTHOCTEN
cry4YanHoi nepeMeHHoN, acCoLMpPOBaHHON C U3MEPSEMOiA BENUYUHOW.

BuiGopka +
BuiGopka pononHuTenbHas
MHpopmauus

To4ye4yHasn oueHka
n3mepsieMon
BeJIUYUHBI

Pacnpegenenue
NS N3MepsieMoin
BENIUYMHBI

WHTepBanbHas
oLieHKa
NorpeLHoCTH

PacnpeneneHue

norpeuHocTu BEITUYUHDbI

a) YacToTHbii noaxoa b) BaiiecoBckuii noaxoa

MpuMeyaHmne —BonpocutenbHble 3HAKW HA CXEME YaCTOTHOTO MOAXOAA MOKa3bIBAKOT, YTO NONYYeHUe OLEHKM
[ aHHOI XapaKTepUCTUKMN 3aTpyAHEHO UMM HEBO3MOXHO. ECnt 0COBEHHOCTN U3MEPUTENBHOI 3agaqn NO3BOSISAIOT MOMYYUTL
pacnpefenexie norpeLlHoOCTy, TO JOBEpPUTENbHbIA UHTEpBaN MOXET ObiTb paccunTaH. O6paTHoe yTBepxeHuUe, BooGLle
roBopsi, HeBEPHO.

PucyHnok JA.1 — O606LueHHan cxema nonyyeHus pesynerata MU3aMepeHust
B paMKax 4acCToTHOro u 6ailecoBcKoro Noaxoa0e

OA.2 lononHuTenbHble 3aMeYaHuA K HacTofiLeMy CTaHAapTy

[A.2.1 HacTosilmin cTanfapT SBNSeTCA BBeAEHWEM MeXAayHapogHoro fokymeHTa JCGM 100:2008, koTopblii, B
CBOIO ovepefb, C He3HauuTenbHeIMU MoauduKkaumammn nostopseT GUM: 1993 (cM. «lMpegucnoBue K mMexayHapogHoMy
pokymeHTy ISO/IEC Guide 98.3:2008» HacTosiLiero ctaHgapTa), NepBblii MeXAYHapoAHbIA 0bLLEeNpU3HaHHbIA JOKYMEHT
B 00MacTu BblpaXeHUs TOYHOCTU U3MEPEHUI C NMPUMEHEHNEM NOHATUS HEONPEAENEHHOCTU U3MEPEHUS. BaXHbIM HOBLUE-
CTBOM SIBUIIOCb WUCMOMb3oBaHWe MOAENN U3MEPEHUS (YypaBHEHUS M3MEPEHNA) ANSA YCTAHOBMNEHUsSI COOTHOLLEHUS MexXay
Cny4aiHeIM1 BENUYUHAMKU, aCCOLIMUPOBAHHBIMN C U3MEPASMOI BENUYUHOM, U BANAIOLMMM BENUUMHaMK (chaKkTopamm), Ko-
Topble BBOASATCA AN OMUCAHMS BO3MOXHbIX 3HAYEeHUI BEMUYUH MOAENN U3MEPEHUS UCXOAS U3 AOCTYNHOW UHOpMaLnu.
Mpun aToM pesynsTaT U3MepeHuii Bbino npeanoKeHo onuckiBaTh Yeped «6eCKOHEYHOE MHOXECTBO 3HAaYEHUN, pacCesaHHbIX
BOKpPYr pesynsraTa U3MepeHUs, KOTOpble COrMacyloTCA CO BCeMU HabniogeHUsMU U UCXOAHBIMU AaHHBIMK, @ TaKkKe CO
3HaHMeM PU3NYeCcKOM KapTUHBI MUPa U KOTOPbIe C pa3HOi CTeNeHbo YBEPEHHOCTU MOTYT BbITb NPUNKUCaHBI U3MEPAEMON
BenunynHe» (D.5.2), T. e. Yepes cyBLEeKTUBHO MHTEPMpETUPyEMOe pacnpeAeneHne BEPOSITHOCTEH CnyYaiHoW BENUYMHDI,
accoLunpyemMoit ¢ nsMepsieMon BennyanHoi. Bmecte ¢ TeM aTa KoHLENUUA He 6bina npoBeeHa NOCNEAO0BaTENBHO Yepes
BeCb [|OKYMEHT, YTO MPMBENO K ero BHyTPEHHER NPOTUBOPEYMBOCTU, O4HOBPEMEHHOMY UCMONbL30BaAHUIO YaCTOTHOW U Gaile-
COBCKOI MHTeprpeTaLm BepOSTHOCTM.

MpuMepamMun U3NOXEHNA MaTepuarna B paMKax YacToTHOro nogxoga MoryT cnyxuth 3.3.5, 4.1.6, 4.2 n Bce, YTO OTHO-
CUTCA K OLleHMBaHU o HeonpegeneHHocTu no Tuny A. Onpefenexue Wupoko ucnonsayemoro 8 GUM: 1993 t-pacnpeaeneHus
(C.3.8) Tawke AaHO € NO3MLMM 4aCcTOTHOrO NOAXOHa Kak pacrnpefeneHne LeHTpanbHOW CTaTUCTUKKM (Cp. C NpUMedaHueMm
2k [OA.1.8).

OA.2.2 B npunoxeHnsx D u E HacTosLwero cTaHgapTa AenaeTcsa nonbiTka 060CHOBaTL HE06X04MMOCTE BBeeHNUA
B METPOSOrMYECKYHo NPaKTUKy KOHLENLWN HeonpeaeneHHOCTU U3MEPEHUIA C ONMCaHNeM OCHOBHLIX MOMEHTOB, OTNMYato-
LMX 3TY KOHLENLMIO OT TpagWLMOHHOro cnocoba OLeHKW NorpeLlHocT nsmepeHuit. OfHako B yKadaHHbIX NPUMOXEHNUSX
onvcaHue HeonpeaeneHHOCTN N3MepPeHUs AenaeTca ¢ Mo3nLUMi YacTOTHOro NoAgxoAa, YTo BBOAWT Monb3oBaTens B
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3a6nyx/eHne OTHOCUTENBHO pa3nuyns NoAXoA0B HEOMpeeneHHOCTU U NMOrpeLlHOCT 1, KpOME TOro, NPUBOAUT K OLUK-
604HbIM yTBEepXAeHNAM. Tak, B E.5.3 n E.5.4 cogepxatcs B obLleM criydae HemnpaBuiibHblE YTBEPXKAEHUS O TOM, YTO «Ha
npakTUKe pasHuua B ABYX B3rnafax Ha HeonpefeneHHOCTs U3MEPEHUS He MPUBOAUT K pa3HULE B YUCIOBLIX OLEHKaX
pesynsrata U3MepeHUsi U HeonpeaeneHHOCTU, NPUNUCLIBAEMON STOMY PE3YrETaTy» U «MOAXO0[,, OCHOBaHHLIA Ha NOHATUSAX
KUCTUHHOTO» 3HAYEHWS U MOrPELLHOCTH, [aeT Te XKe caMble YUCNOBbIe pe3ynsTaThl, YTO U NOAXOA, NPUMEHSIEMBIN B HACTOA-
LeM Pykogodcmee» (Cp. C ONUcCaHWeM pasnuynii B cTapom 1 HOBOM Noaxoaax B pasgene JA.1).

[A.2.3 OfHUM U3 «PYAMMEHTOB» YaCTOTHOMO NOAX0Aa ABMAETCA NpeAnNoXeHue UCMoNb3oBaTh B Ka4eCcTBe cTaHaapT-
HOIN HeonpeAeneHHOCTW KOpeHb KBaApaTHbI M3 BLIGOPOYHON gucnepcum (TOMEeYHOW OLIEHKW XapakTepuCcTUKM MaclwTaba
pacnpefeneHus). 3Ta oLeHKa He COOTBETCTBYeT BaiiecoBckoMy BbiBogy. Tak, B TUMUYHOM cryyae, paccMaTpuBaeMoM
B GUM:1993, Korga MMerT MeCTO MOBTOPHbIE HabMoAeHNS U3 HOpManbHOrO pacnpefeneHus, npeanaraeTca CooTBeT-
CTBYIOLLYIO BXOLHYH BEMUYMHY ONUCLIBATL MaclUTabupoBaHHBLIM CMEeLLEHHLIM t-pacripefeneHneM, ofHako BbIGopovHas
Zvcnepcus oT4aeTcs oT Ancnepcum MacutabupoBaHHOro CMELLEHHOTO t-pacnpeaeneHns Ha MHoxuTenb (n — 1)/(n - 3),
raoe h — Ynucno HabnogeHui.

[A.2.4 TpeacTaBneHne BLIXOAHON BENUYMHEI B BUAE 3aBUCUMOCTU (aHaNUTUHECKOA UNN MHOI) OT BXOAHBLIX BENU-
YWH BMECTE C NPUMNUCLIBAHUEM NOCMEAHUM pacripeaeneHunil BepoAaTHOCTEN (NpU HeOBXO0AUMOCTU COBMECTHLIX) AaeT BO3-
MOXHOCTb pacc4uTaTh pacrnpefeneHne BbLIXOAHON cny4vaiitHol nepemeHHoN Ansa noboit naMeputensHOn 3agayn. OgHako
GUM:1993 orpaHu4mBaeTca pacCMOTPEHWEM TONbKO NUHENHBIX U NMHeapU3yemMblXx Mogenen, YyTo o6ycnoBneHo cneayo-
LMK oBCTOSATENBCTBAMM:

- NPOCTOW aHanNUTUYECKNiA BLIBOA pacnpeaeneHns, acCoLUnMpoBaHHOro ¢ M3MepAeMOin BEMUYUHON, BO3SMOXEH TOMNb-
Ko ANs orpaHu4eHHoro knacca 3agad (cMm. G.1.5, a Tarke JCGM 101:2008, nyHkT 5.4.1);

- NPUMEHEHNe YNCMNEeHHbIX METOAOB pacyeTa, Takux Kak Metog MoHTe-Kapno, nsnoxeHHslit B JCGM 101:2008, Tpe-
OyeT MCMOoNb30BaHWA LOCTaTOMHO MOLUHBIX BBIMUCAUTENBHEIX CPeACTB, KOTOpblE Ha MOMEHT HanucaHus GUM: 1993 ewe
He 6bInn WMPOKO JOCTYMHEI;

- AN MMHENHO CBA3AHHLIX CyYalHbIX NepPeMEeHHbIX AUCNEePCUs BEIXOAHOW BENUYNHBI ABNSETCA NUHERHON KOMBK-
Haleit gucnepcuii M KoBapuaLuuii BXOAHbLIX BEAWYWH, YTO AenaeT npoueaypy pacyeta AUCNEPCUN BbIXOAHON BEMUYUHBI
[LOCTaTO4HO NPOCTON, T. €. He TpebytoLen NPUMEHEHNA cneLManbHbIX BLIMUCAIUTENBHLIX CPEACTB.

MocnepHee 06GCTOSATENLCTBO BbLIPA3WNOCh, B YaCTHOCTW, B TOM, 4YTO METOA pacdeTa HeonpeaeneHHocTU Mo
GUM: 1993 Ha3BaH 3aKOHOM TpaHCHOPMUPOBAHUA HEONPEAENEHHOCTEN (UMEIOTCA B BUAY CTaHAAPTHLIE HEONPeAENeHHO-
CTV BXOAHBIX BEMUYMH) B oTnudne oT Gonee obujero npasuna TpaHchopMrMpoBaHUA pacnpegeneHuil, paccMaTpuesaemMoro
B JCGM 101:2008.

OfHaKo 3HaHWe TONbKO CTaH4apTHOro OTKMOHEHUA pacrpefeneHns, acCoLMUPOBaHHOro ¢ U3MepAeMON BENUYNHON
(cTaHpapTHOW HeonpeAeneHHOCTH), He NO3BONSET NOCTPOUTL BEPOSTHOCTHLIA WHTEpBan (MHTepBan oxaara) 6e3 3HaHuA
3aKoHa pacnpegeneHus. [oaToMy asTopaM NpuLLNock NPMBErHyTh K ONONHMTENBLHOMY JoNyLLeHuio o bnusoctu pacnpe-
JAeneHunsa crny4YanHoi BeIXogHOW NepeMeHHOI K HopMarbHOMY (cM. pasgen G.2).

0A.2.5 B npunoxeHnn G chenaHa nonblTka NOCTPOUTL UHTEpBan oxsara, He npuberas K NpefnonoXeHUo 0 Hop-
ManbHOCTU BbIXOAHOW BETMYMHBI, HA OCHOBE KIacCUYeCKoi 3afia4n NOCTPOEHNS OBEPUTENBHOIO MHTepBana no Bublbopke
13 HopMarbHOro pacnpefeneHns NP HeM3BECTHBIX MaTeMaTUYeCKOM OXUAaHNKU N ANCTIEPCUIA, HO pacnpoCcTpaHUB ee Ha
crnyvai cymMMbl HabrioaaeMelx BENUUUH. M3BeCTHO, YTO ecni U3MepaeMas BenuiMHa sIBMSeTCA CyMMO HOpMaribHO pac-
npegeneHHbIX BeMUYMH, AR KaXA0N M3 KOTopbIX NnonyveHa Boibopka HabniogeHuit (B obLyem cnyyae pasHoro obbema), To
NpuBnuxeHHoe peLleHne ANs [OBePUTENLHOrO MHTEPBana (C U3BECTHBEIMM OLieHKaMU NOrPeLLHOCTU TaKoro NpubnmxeHus )
nony4atot no dopmyne Yanya — CatrepTyaiiTa Ha ocHOBe BbIGOPOUHBIX AUCNepcuid ANs Kaxaon BenuUnUHb U adbdeKTUB-
HOro Yncna cTeneHei cesobogel (cM. G.4).

Ha npakTuke, ofHaKo, 04eHb YacTo BCTpeYaloTcs 3a4ayn, Korja He Bce BXOAHbLIE BEMMYMHLI MOAENN U3MepeHUit
pacnpefeneHsl No HOPMarnbHOMY 3aKOHY M He AnNs KaXAoW BXOAHOW BENMYMHBI MOXHO MONyYnTh BLIOGOPKY HabnogeHuit.
TeM He MeHee B HacTosILLeM cTaHAapTe YacTOTHBIN, NO CYLLEeCTBY, MEXaHWU3M C Ucnons3osaHneM gopmMynsl Yanya — Cart-
TepTysiTa pacnpocTpaHeH Ha BCe M3MepUTENbHBIE 3afa4un, NpU4eM ANA NOCTPOEHNUS HE JOBEPUTENBHOIO MHTEPBana, a
WHTepBana oxsaTa 6e3 Kakux-nmb6o o6ocHOBaHWIn BO3MOXHOCTEN TaKoro pacnpocTpaHeHnsl U 6e3 oLieHKM TOYHOCTU No-
CTPOEHWUA UHTepBana oXBaTa ¢ 3aJaHHbIM YPOBHEM JioBepust (oxBaTa). MHorouncreHHble ncernefoBaHus NokasbiBatoT, YTO
LleAcTBUTENbHbLIA YpoBeHb 0XBaTa AN MHTepBarna, NOCTPOEHHOro ¢ UCNofb3oBaHWeM opMynbl Yanya — CatTepTyaiiTa,
MOXET CYLLIeCTBEHHO OTMUYATLCA OT 33 aHHOrO.

[A.2.6 B H.6 npunoxeHus H obLwuit noaxop K BbIpaXXeHUI0 HeonpeeneHHOCTU U3MEePEHUS NMPUMEHEH K U3Mepe-
HWAM Yucna TBepfocTy no Wkane C Poksenna. MNpu sToM ANSA BbipaXeHUs HeoNpeAeneHHOCT U3MEPEHNS BbIYMCIIEHUS
NPOBOAAT He B OTHOLUEHWU CaMoro Yucna TBEpAOCTM (NOpAAKOBOW BEMNWYUHLI), a ANS CBA3aHHOMO C HUM NokasaTtens
TBEPAOCTU Nrociwen ¢ (OTHOCUTENBHON MY6GMHLI BAaBnuBaHUA). OfHaKo B LIKanax nopsaka sa pesynsrar usMepeHui
06bI4HO NMPUHUMAIOT BEIBOPOYHYIO MeinaHy nokasarens TBepAOCTH, a He ero cpefHee apudmerudeckoe. Heonpeaenen-
HOCTb U3MEpPeHWs NoKasaTens TBEpPAOCTU, B CBOIO o4epefb, XapaKTepU3yloT pasmaxoM BeIOOpKM, a He CTaHAapTHLIM OT-
KnoHeHWeM. B aToM cnydyae cTaHAapTHLIA METOA BEIYUCTIEHNIA, UCNONBL30BaHHLIN B NpUnoxeHun H.6, Ana pacyeta Yucna
TBEPAOCTU W €ro HeonpeaeneHHOCTN HenpUMeHUM.

[A.2.7 CnepyeT npusHats, 4To GUM:1993 chirpan cylecTBeHHY porib B pacrpocTpaHeHnn eguHoro cnocoba oue-
HWB&aHWSA TOYHOCTU M3MepeHuid. OH ABNAETCA None3HbIM pyKOBOACTBOM B pse NPOCTbIX NPaKTUMECKUX 3afad, B YaCTHOCTH
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npu coctaeneHnn GloaxeTa HeONpeAeneHHOCTU U NOCTPOEHUN NPUBNNXKEHHBLIX UHTEPBANOB OXBaTa AN NUHEWHbIX Unn
NMHeapu3oBaHHbIX Mofenei (Korga pacnpefeneHne BouIXOAHOW cnyvaiHoW NepeMEHHON MOXHO NPUBAMKEHHO cHUTaTb
HOpManbHbLIM UKW MaclTabUpoBaHHBIM CMELLEHHBIM f-pacnpefeneHuem).

OnHako, yunTbiBast BHyTpeHHUe nNpoTuBopedns, npucywme GUM: 1993, u ero HecootBeTcTBME Gornee nosgHUM fo-
NOSIHEHUAM K 3TOMY AOKYMEHTY, B yacTHocTn JCGM 101:2008, B KOTOPOM KOHLEMNLUMS HeonpeferneHHOCTU U3MepeHus
usnoxeHa Hanbonee nomHo n ctporo, JCGM/WG 1 HameTuna ero nepecMoTp. Bonpockl npumeHeHus GUM, pa3sutus
KOHLenuuu HeonpeaeneHHocTy, nnaHupyemoro nepecmorpa GUM obecyxpatotca B cneynansHOM BeiNycke XypHana
Metrologia, noceslieHHom 20-netuio GUM [Metrologia 20th annlversary of the GUM, Volume 51, Number 4, August 2014]
¥ B MaTepuanax coctosBLlerocs B utoHe 2015 r. ceMuHapa BIPM, ogHMM W3 KMHo4EBBIX BONPOCOB KOTOPOro 6biNo paccmo-
TpeHuWe npeanoxeHuii no nepecmotpy GUM (Metrologia 53 (2016) S149-159).
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