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MNpegncnoBue

Llenn, OCHOBHble NPUHLUWUMNbLI 1 OCHOBHOI NOPSAAOK NpoBefeHMs paboT Mo MexXrocyfapcTBEHHON cTaH-
pgaptmnsauunn yctaHosneHol B TOCT 1.0—2015 «MexrocygapcteeHHasa cucrtema craHgaptusaumm. OCHOBHble
nonoxeHua» n FOCT 1.2—2015 «MexrocygapcTeeHHaa cuctema ctaHgaptusaunn. CtaHgapTel Mexrocygap-
CTBEHHble, NpaBunaa n pekoMeHgaLuy no MexrocyapcTBeHHON cTaHgapTusauuu. MNMpasuna paspaboTku, npu-
HATUA, OOHOB/IEHUA N OTMEHbI»

CBefieHVA O cTaHOapTe

1 NMOArOTOB/IEH MexrocyfgapCTBeHHbIM TEXHWYECKMM KOMUTETOM no cTaHgapTu3auum MTK 125
«CTatuctmyeckme MeToabl B ynpaBieHUM KayeCcTBOM MPOAYKLMU» HA OCHOBE COOBCTBEHHOro nepesoja Ha pyc-
CKWIA S13bIK aHINOSA3bIYHON BEpPCUMM MEXAYHapOA4HOro AOKYMEHTa, yKa3aHHOro B NyHKTe 5

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHUYECKOMY pPeryimpoBaHuio u MeTposiornm

3 MPNHAT MexrocygapCTBEHHbIM COBETOM MO CTaHgapTu3auuu, MeTposiorum u ceptudmkauum (npo-
Tokon oT 14 nona 2017 r. Ne 101-n)

3a NpuHATUE NPOrosiocoBanu:

KpaTKoe HaMeHoBaHue cTpaHbl KO,CI, CTpaHbl no MK COKpaLLl,eHHoe HanMeHoBaHVWe HaluMoHa/ibHOIo opraHa
no MK(MCO 3166) 004—97 (MCO 3166) 004—97 no ctaHgapTtusayuu

Benapycb BY FoccTraHpapT Pecnybnvkn Benapycb

KazaxcrtaH Kz FoccraHpapT Pecny6nvkm KasaxcTtaH

Kunprusna KG KblpreisctaHgapT

Poccua RU PoccTaHgapt

4 TMpukazom depepasnbHOro areHTCTBa N0 TEXHUYECKOMY PeryimpoBaHuMio U MeTponornm 12 ceHTsabps
2017 r. Ne 1065-cT mexrocygapcTBeHHblli ctaHgapt FOCT 34100.3—2017 BBefeH B AeliCTBME B KaYecTBe Ha-
LUMOoHanbHOro ctaHgapta Poccuiickoin ®epgepaumnm ¢ 1 ceHTAa6ps 2018 r.

5 Hactoawwnii ctaHgapT MAeHTUYEeH MexayHapogHomy pokymeHTy ISO/IEC Guide 98.3:2008 «He-
onpepeneHHocTb un3MepeHus. Yactb 3. PykoBOACTBO MO BbIPaXEHWK HeOoNpefeneHHOCTU W3MEepPEeHUs»
(«Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measurement», IDT).

MexayHapoaHblil [OKyMeHT noarotosneH Paboueli rpynnoii ISO/TAG 4/WG 3 MexayHapogHOW opraHu-
3auyuu no ctaHgapTtusauum (ISO).

OdhuumanbHble 3aK3eMnAApbl MeXAyHapoaHOro ctaHfapTa, Ha OCHOBE KOTOPOro noAroToB/IEH HaCTOs-
WK MeXrocysapCTBEHHbI CcTaHAapT, Y MeXAyHapoaHbIX CTaHAAPTOB, HA KOTOPble AaHbl CCbINIKWM, UMEKTCS
B defepasibHOM areHTCTBE MO TEXHUYECKOMY pPerysiMpoBaHui 1 MeTPosIornm

6 BBEAEH BIMEPBbIE

7 MEPEVN3OAHUME. VMionb 2018 T.
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VHdopmaLmss 06 M3MEHEHMSIX K HACTOsILLLEMY CTaHAapTy Nyb/nKyeTCs B eXerogHoM MHOopMaLMoH-
HOM ykasaTene «HaumoHanbHble CTaHfapThbl» (M0 COCTOAHMIO Ha 1 AHBapA TeKyl,ero rofa), a TekcT
U3MEHEHWUA 1 NONPaBOK — B €XeMeCcsA4YHOM MHOPMAaLMOHHOM yKasaTene «HaunoHanbHble CTaHaapTbi».
B cnyuae nepecmoTpa (3aMeHbl) UM OTMEHbl HACTOSALEro cTaHaapTa CoOOTBEeTCTBYyHLee yBegoMme-
Hve 6yfeT onyb/iMKOBAHO B €XeMeCAYHOM MHOPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHAapThi».
CooTBeTCTBYylWasa nHopmaLms, yBefjoMaeHne U TeKCTbl pasMelarnTca Takke B MHOPMAaLNOHHOW
cMcTeme 06LLero noib3oBaHUs — Ha odouumanbHOM caiTe defepasbHOr0 areHTCTBa N0 TEeXHUYECKoOMy
peryivpoBaHuio U MeTposiornn B ceTu VIHTepHeT (www.gost.ru)

© ISO/IEC Guide, 2008 — Bce npaBa CoxpaHSAKTCS
© CtaHgapTuHgopMm, odpopmnaeHne, 2018

B Poccuiickoii degepaynn HacTosiWMiA cTaHA4AapPT HE MOXET ObiTb MOSIHOCTLID WAM YACTMYHO BOCMPOMU3-
BefeH, TUpaXunpoBaH M pacnpocTpaHeH B kayecTBe ouumManbHOro usgaHus 6e3 paspewerHuns degepasnbHoro
areHTCTBa No TEXHUYECKOMY PErympoBaHuio U MeTposiorum
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AHHOTaUMA

PykoBoacTBO ycTaHaBnuBaeT obume npasuia OLEHMBaHUA U NpefcTaB/eHUs HeonpeaeneHHOCTn Uus-
MepeHus MPUMEHUTENbHO K LUIMPOKOMY CMeKTpy usmepeHuii. OcHoBol PykoBoacTBa sBnATCA PekomeHpga-
ums 1 (C N 981) MexpgyHapogHoro komuteta mep n secoB (MKMB) n PekomeHgauusa INC-1 (1980) Pabouei
rpynnel No HeonpegeneHHoctu. Paboyas rpynna no HeonpepesneHHoOCTU Oblna opraHu3oBaHa MexayHapon-
HbIM 6lopo mep n BecoB (MBEMB) no nopyveHuto MKMB. PekomeHpauus, paspabotaHHas Paboueii rpynnoii,
ABNAETCA eAMHCTBEHHON pekomeHjaumneli B OTHOLWEHNUW BbiPaXEHWUS HeonpeaeeHHOCTU n3mepeHns, ogo6peH-
HON MeXMnpaBUTEeNbCTBEHHON opraHu3aumei.

PykoBoacTBo paspaboTaHo 06befuHEHHON paboueli rpynnoi akcnepToB, HasHauyeHHbIXx MBEMB, UNCO,
M3K n MO3M.

Cnepytowme ceMb opraHunsauuninl nogaepxanu paspaboTky PykoBoacTBa, KoTopoe ny6/iMKyeTcs OT ux
UMEHN:

- MexayHapogHoe 6topo mep n BecoB (MEMB);

- MexgayHapogHasa anektpoTexHuyeckas komuccnsa (MIK);

- MexgyHapogHasa pepepauuns knmHuveckoin xmmum (MOKX)2;

- MexayHapogHasa opraHusayus no ctaHgaptmsaumm (MCO);

- MexAayHapoaHblii CO3 TeopeTMyeckoi 1 npuknagHoin xumun (MKOTMAK)2;

- MexayHapoAHbIi COK3 TeopeTuyeckol n npuknagHoi gusmkm (MKOTMAM)2;

- MexayHapogHasa opraHusauus 3akoHogatesnbHo metponorun (MO3M).

Monb3oBaTenein PykoBoAcTBa MpuriawlalT NpUcCkiiaTe CBOW 3aMeyvYaHusi U NpeasioxXeHus B by 13
CeMW yKasaHHbIX MeXAyHapoAHbIX OpraHu3auunii, Yo agpeca ykasaHbl Ha 06paTHON cTpaHuue 06/10XKN3.

1 MpumeyaHune k n3gaHuno 2008 1. B 2005 1. K yka3aHHbIM CEMU MeXAyHapOoAHbIM OpraHn3auvamM npucoeamHunIoCh
MexzayHapoaHoe COTpyAHMYECTBO MO akkpeautaummn nadopatopuin (UAK).

2 MpumeyaHne k nspgaHnio 2008 r. B 1995 . HAUMEHOBaHNA TPeX MeXAYyHapOoAHbIX OpraHvu3auuii 6blIn M3MeHe-
Hbl. Tenepb 3TV opraHu3auny UMEIT cregytolme HavMmeHoBaHus: MexayHapogHasa diefepaums KIMHUYECKOR XMMmMn 1
na6opartopHoli MeguumHbl (MOKX); MexayHapogHasi opraHm3aumst no Teopetnyeckoin un npuknagHon xummm (MKOMAK);
MexayHapoaHast opraHu3aums no TeopeTnyeckoi 1 npuknagHoi cusmke (VIKOMAM).

3 lMpumeyaHre kK n3gaxuio 2008 1. B HacTosiLee BpeMsi CCbIIka Ha afpeca BOCbMY MEXAyHapOAHbIX OpraHm3auunii,
nogfaepxasLlunx pa3paboTky PyKoBoACTBa, NpuBeaeHa Ha cavite O6beUHEHHOro KoMmuUTeTa no pa3paboTke pykoBOACTB
B o6nactn metponorum (JCGM): http://www.bipm.org/en/committees/jc/jcgm.
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MpeancnoBue K MexayHapoaAHOMY AOKYMEHTY
ISO/IEC Guide 98.3:2008

B 1978 r., npu3HaBasa OTCYTCTBME MEXAYHapoAHOro efMHCTBa MO BOMPOCY BblpaXeHus HeomnpeneneH-
HOCTW M3MepeHusa, Hambosiee aBTOpPUTETHAA MeXAyHapoAHas opraHusauus B obnactu metponorum MKMB
obpatunacb B MBEMB c npocb60ii paccmoTpeTb 3Ty Npo6/eMy COBMECTHO C HauMOHaNbHbIMU MeTponornye-
CKMMKU nabopaTopussmMy 1 NOATOTOBUTL COOTBETCTBYIOLLYI pEKOMEeHAaLuto.

MBMB noarotoBunio nogpo6HY aHKeTy U pasocnano ee B 32 HauuMoHasbHble MeTposiornyeckne nabo-
paTtopuu, 3aMHTEpecoBaHHble B paspelleHnn faHHol npobnemsl, a Takxke 415 CBeeHUs B NATb MeXAyHapos-
HbIX opraHmnsaunin. K Hayany 1979 r. 66111 nony4veHsl oTBeThbl M3 21 nabopartopum [1]. MoyTu B kKaXA0M OTBETE
nogyepkuBanacb BaXHOCTb YCTAHOB/IEHNS NMPU3HAHHOW Ha MeXAyHapoAHOM YpOBHe Npoueaypbl BblpaXeHns
HeonpegesieHHOCTN U3MepeHUs N 06beMHEHUA YaCTHbIX COCTaB/IALWMNX HEONPEAENIEHHOCTU B O4HY 06LYyt0
HeonpegeneHHocTb. OgHaKo B TOM, Kakoli fo/KHaA ObITh 3Ta npoueaypa, e4nHCTBa AOCTUTHYTO He 6blio. A
pelweHna atoro sonpoca MBEMB opraHu3oBasio BCTpedy, Ha KOTOPOW NpuUcyTCTBOBaNW npeacrasutenn 11 Hauuo-
HaNbHbIX MeTpPOsIorMyecknx nabopartopuin. Ata Pabouasa rpynna no HeonpegesieHHOCTU paspaboTtana Peko-
MeHgauuo INC-1 (1980) «BbipaxeHune akcnepMmMeHTabHbIX HeonpeaeneHHocTen» [2]. PekoMmeHgaumsa 6bina
ofobpeHa MKMB B 1981 r. [3] n nogTBepxaeHa B 1986 r. [4].

3agady paspaboTkm nogpobHoro PyKkoBOACTBa, OCHOBAHHOIO Ha NOArOTOB/IEHHOW Paboueit rpynnoii
PekomeHpaunn (kotopas siBAsSeTCA ckopee KpaTkoli (hopMynMpoBKOW O6LWMX NPUHLUMNOB, YEM AeTannm3npo-
BaHHON MHCTpykumein), MKMB nepegano MexayHapoaHoOl opraHusauum no ctaHgaptusaumm NCO, koTopas
Morna B 60/iblUel CTeneHn yyecTb NOTPEOHOCTHN, BO3HMKAKOLWME U3 LUMPOKUX MHTEPECOB NMPOMbILLJIEHHOCTU U
TOpProsAu.

OTBETCTBEHHOCTb 3a pelleHne ykazaHHOW 3adaun OGblna BO3N0XeHa HAa TEeXHUYECKYI KOHCY/bTaTUBHYIO
rpynny no metponorun (MWCO/TAT 4), uenbio KOTOpoi B TOM 4ucC/e ABASETCA KOOpAuHauMsa pa3paboTky pyKo-
BOACTB B 06/1aCTU uU3MepeHuid, npeactaBnsolmx obuwmnii nutepec gnsa NCO un gpyrux wectn opraHusauuid,
KoTopble BmecTe ¢ ICO yyacTByT B pabote NCO/TAT 4: MOK (naptHepa VICO B o6nacty MexayHapoLHO
cTaHgapTtusauum): MKMB 1 MO3M (gByxX BCEMWPHO MPU3HAHHbLIX MEXAYHAPOAHbIX OpraHuM3auunii B o6nactu
meTposnorun); NOTAK n NIOMATM (aByX MexXayHapoaHbIX CO030B B 06n1acTn n3nkm n xummun) n MoKX.

MCOI/TAT 4, B cBOol ouepeab, ydupeauna Pab6ouywo rpynny 3 (MCO/TAT 4/PT 3), cocToswyw M3 3KC-
nepToB, npepaoxeHHbix MBMB, M3K, NCO n MO3M u yTBepxaeHHbiXx npegcegatenem NCO/TAT 4. Mepef
Heli 6bl1a NocTaB/ieHa crejyllwas 3ajadya: pa3paboTaTb PyKOBOAALLMNIA AOKYMEHT, 6a3mpylownincs Ha Peko-
MeHAauun Pa6oueli rpynnbl no HeonpegeneHHoctn MBMB, B KOTOpoOM 6bi1n 6bl chOpMyMpoBaHbl Npasuna
Bblp@XEHNSA HeonpefeneHHOCTN U3MEPEHUA W KOTOPbIA MCNO/b30BanNcs Obl OpraHusaunamMu u cnyxoéamu B
obnactu cTaHgapTusauum, KanmbpoBKM, akkpeauTaunun nabopaTopuil, a Takxke B METPOIOTUN.

Llenbio JaHHOro pykoBoACTBa A0/IKHO Obl1I0 CTaTh:

- obecneyeHune npepgocTasB/ieHNA MOJIHOMW MHAOPMALMN O TOM, KakK NoslyyeHbl YTBEPXAEHUSA O Heonpe-
[E/TEHHOCTN U3MEpPEHWIA;

- co3faHue OCHOBbI A4/1 MeXAYHapo4HOro ConocTaB/ieHNss pe3ysibTaToB U3MepeHuii.

HacTosuwee nepsoe usgaHue ISO/IEC Guide 98-3 oTMeHsIeT U 3amMeHseT «PyKOBOACTBO NO BblpaXXeHUHo
HeonpeaeneHHoCTN U3MepeHuii», onyb6inkoBaHHoe coBMecTHO MBMB, M3K, M®KX, NCO, UKOMNAK, NOMNAM
n MO3M B 1993 1. 1 nepensgaHHoe c ucnpasseHnamm B 1995 r.

Vi
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BBepaeHne

0.1 CoobuieHnto 0 pesyfbTaTe U3MEPEHUA BENNUYNHLI AO/HKHA COMYTCTBOBaTb HEKOTOPAs KONUMYECTBEH-
Has xapakTepucTuka KayecTBa pesyfnbTaTa U3MepeHuid, 4To6bl MPU UCNO/Ib30BAHUM AAHHOMO pesyfnbTaTa BO3-
MOXHO OblN10 OLEHUTbL €ro AOCTOBEPHOCTb. Be3 Takoli nHopmaunn pesynbtatbl U3MEPEHUI Henb3s comno-
CTaBUTb HW APYr C APYTOM, HW CO 3HAYEHUAMM, yKasaHHbIMW B TEXHUYECKUX YC/IOBUAX WU cTaHgapTte. 37O
TpebyeT HanMuusa NPocToli B NPUMEHEHUN, MOHATHONM 1 06Wenpmn3HaHHOI npoueaypbl, NO3BONAKOLWEN Xapak-
Tepn3oBaTb KayecTBO pe3y/nbTaTa M3MEepeHui, T. e. OueHMBaTb U BbipaXaTb ero HeonpeaesieHHOC Thb.

0.2 MNoHATME HeonpefeneHHOCTU Kak KONIMYECTBEHHON XapakTepuCcTUKU SIBNSETCA OTHOCUTEsSIbHO HO-
BbIM B UCTOPUU W3MEPEHMWI, XOTSI MOHATUS MOrPEeLHOCTW 1 aHanm3a NorpewHocTen faBHO UCNO/b3yTes
B METPOJIOrNYecKoil npaktuke. B HacTosuee BpeMs 06WeENpPpU3HaAHHO, YTO MOC/ie TOro, Kak HaifeHbl OLEHKU
BCEX OXMWAAEMbIX COCTaBNAKLWMNX NOTPEWHOCTN U B pe3ynbtar U3MEPEHUA BHECEHbI COOTBETCTBYHOLWME MO-
npasku, BCe elle OCTaeTcss HekoTopas HeonpeAesieHHOCTb B OTHOLIEHWW NOJIYYEHHOro pesysbraTa, T. e. COo-
MHEHWE B TOM, HACKOJIbKO TOYHO OH COOTBETCTBYET 3HAYEHUIO U3MEPSAEMON BESINUYMHBI.

0.3 NMopgo6Ho Tomy, Kak MexayHapogHaa cuctema eguHuy (CN), 6yayum CMCTEMOWN NPakTUYeCcKn yHUBep-
CaNlbHOro NCNOJIb30BaHUA, NPUBHEC/Ia COrNacoBaHHOCTb BO BCE Hay4Hble U TEXHUYECKNE U3MEPEHUs, Mexay-
HapoAHoe efVHCTBO B OL€HWBAHWN N BbIPAXXEHUN HeonpeaesieHHOCTU U3MepeHua obecneyunsio 6bl fOMKHOE
noHUMaHve ¥ NpaBWU/bHOE MCMOJSIb30BaHME LWMPOKOTo CMeKkTpa pe3y/nbTatoB M3MEPEeHWi B Hayke, TeXHUKe,
TOproene, NPOMbILI/IEHHOCTM U 3aKOHOAATEeNbCTBE. B yC/oBUAX MexXAyHapoAHOIo pblHKa Ype3BblyaliHO Bax-
HO, YTOObI MeTo[ OLEHVBAHWUSA U BblpaXeHUsA HeonpefeneHHoCTU Obl/l enHbIM BO BCEM MUPE, a pesysbTarhbl
M3MepeHuii, NPpoBefEeHHbIX B Pa3HbIX CTpaHax, 6blN Nerko conocTaBnMbl Mexay co60ii.

0.4 NpeanbHblil MeToA OUEHVWBAHUA W BbIPaXXEHWUS HEONpeAesIeHHOCTU pesynbTarta M3MepeHus [on-
XeH OblTb YHUBEPCA/IbHbIM, T. €. MPUMEHUMbIM KO BCEM BUAAM U3MEPEHWUIA 1 BCEM BMAAM BXOAHON MHDOpMa-
L1KN, UCMONb3YEMOI B U3IMEPEHUSAX.

BennunHa, HenocpeaCTBEHHO MCNOMb3yeMas A/ BblPpaXeHUa HeonpefesieHHoCTU, A0/DKHa ObITh:

- BHYTPEHHE COr/lacoBaHHOW, T. . HENOCPeLCTBEHHO BbIBOAUTLCS M3 COCTABAALWNX €€ KOMMNOHEHTOB
N He 3aBUCEeTb OT TOr0, Kak 3TM KOMMNOHEHTbI TPYNMNUPYIOTCA U KaK OHU AEeNATCA Ha NOAKOMMOHEHTHI;

- NepeHOCMMOIA, T. e. fonyckawweli HenocpeAcTBEHHOE UCMNO/Ib30BaHNe HeonpeesieHHOCTH, NoyYeH-
HOW ANA OAHOro pesy/nbTata U3MepeHus, B KayecTBe cOoCTaBNAoLW e HeonpefeNeHHOCTH 4PYIoro U3MepeHus,
B KOTOPOM MCMOMb3yeTcs NepBblil pe3ynbrart.

Kpome Toro, 3ayacTylo B MPOMbIWIEHHOCTN W TOProB/e, a Takke B 34paBoOXpaHeHun u B cthepe obe-
crneyeHnsa 6e30MacHOCTU pesynbTaT M3MepeHUs [O/KEH ObiTb NpefcTaB/ieH C yka3aHMeM OXBaTblBalLLEro
ero nHTepsana, B npejesiax KOToOporo, Kak MOXHO oXxuaaTb, ObyfeT HaxoauTbCca 60nblIas YyacTb pacnpegerne-
HNS 3HaYeHWi, KOTopble 060CHOBAHHO MOTYT 6bITb NPUNMCaHbl U3MEpPAeMOoil BenuumHe. Takum obpasom, uge-
aNbHbIR MEeTof OLEeHUBAHWUSA U BblPaXEHUA HeonpeaesieHHOCTU U3MepPEeHWUs AOJ/KEH NpefocTaBNATb BO3MOX-
HOCTb yKa3aTb Takoi MHTepBas, B 4AaCTHOCTMW, KOTOPbIA 6bin 6bl AeliCTBUTENbHO 6/N30K K AOBEPUTESTbBHOMY
MHTEepBany c 3afaHHbIM YPOBHEM [0OBEPUS.

0.5 Mopaxop, Ha KOTOpOM 6a3vpyeTca HaCTOAWMWA PYKOBOAAWMA [OKYMEHT, U3N0XeH B PekomeHpa-
yum INC-1 (1980) [2] Paboueli rpynnbl No HeonpeaeseHHOCTW, opraHuM3oBaHHoOW MBMB no uHuymatuse
MKMB (cMm. npegucnoBue). NaHHblil nogxon, 060CHOBAHHOCTb KOTOPOro obcyxaaetcs B npunoxeHun E, co-
OTBETCTBYET BCEM BbllLleyKa3aHHbIM TpeboBaHUAM. ITOr0 HeMb3s ckasaTb 0 6OMbLINHCTBE APYTMX UCNOMb3Y-
eMblX B HacTosulee Bpemsa meTtogax. PekomeHgaumsa INC-1 (1980) 6bina ogobpeHa M BHOBb MoATBepXaeHa
MKMB ero co6cTBeHHbIMU PekomeHpauuein 1 (CW 981) [3] u PekomeHgaunein 1 (C U 986) [4], nepeBof KoTo-
pbiX NpuBeAeH B npunoxeHnn A (pasgensl A.2 n A.3 cOOTBETCTBEHHO). MNOCKO/IbKY OCHOBOI A8 HACTOSALWEro
PykoBopgcTtBa ocTaetcsa PekomeHpauua INC-1 (1980), ee nepeBof Takxe npusefeH B npusoxeHun A (pas-
aen A.l).

0.6 Kpatkoe onucaHue mMeTtofa, YCTAHOBJ/IEHHOrO HacTOALWMM PYKOBOAALWMM AOKYMEHTOM MO OLEeHuBa-
HWIO 1 BbIpaXeHW0 HeonpeaeneHHOCT N3MepPeHuil, NnpueBeaeHo B pasgene 8, a pag nogpo6HbIX MOSACHALWMNX
npuMepos — B npuaoxeHnn H. OcTanbHble MPUIOXEHUSA NOCBALWEHbI: TEPMUHAM, UCMONb3YEMbIM B METPO-
norun (npunoxeHve B), OCHOBHbIM TEpPMMHAM W MOHATUAM MaTemaTuyeckol ctatucTuku (npunoxeHue C),
COMNOCTAB/IEHUID MOHATUA «UCTUHHOE 3HaYeHUEe», «MNOrPeLHOCTb» U «HeonpeaeneHHOCTb» (npunoxexnne D),
npakTnyeckoMy pPyKOBOACTBY MO OLEHWBAHUIO COCTAB/IALWIMX HeonpeaenieHHocTu (npunoxeHue F), oueHunsa-
HWIO cTeneHeli cBo60Abl M ypoBHEN foBepus (NpunioxeHue G), UCNO/b3YEeMbIM OCHOBHbIM MaTeMaTu4ecKkum
cumBoniam (npunoxeHue J). B KoHUe AoKyMeHTa npuBefeHa 6ubnnorpadus.

\l
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M E X T OOCUVY 4 APCTUBETHHBbB ¥ CTAHAOAPT

HEOMNPEAENEHHOCTb USMEPEHWA
Yactb 3

PyKoBOACTBO MO BbIpaXeHN0 HeonpeaeneHHOCTU U3MepeHus

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

Jarta BBegeHna — 2018—09—01

1 O6nacTb NpUMeHeHUs

1.1 HacTtosiuwee PyKOBOACTBO ycTaHaBnvBaeT 06w ue npaBuia OLEHWBAHUA M BblpaXeHUS Heonpeje-
NIEHHOCTM WM3MEpEHUs, KoTopble crepyeT cobnwaate NpU M3MEPEeHUAX pasHoli TOYHOCTU U B pasHbiX 06-
nacTtax — OT TEXHWYECKUX M3MEPEHWI Ha NPOM3BOACTBE A0 (dyHAAMEHTas/IbHbIX Hay4HbIX MCCNefoBaHuii.
Moaxon, yCTaHOB/EHHbI HacTosawym PyKOBOACTBOM, pacnpoCTpaHAeTCcs Ha LWWPOKUA CNekTp U3MEPEHUA,
BK/1toHaA Te, YTO UCNONMb3YKT ANA:

- obecneyeHun Tpebyemoro kayectsa NpPoAyKLMM N KOHTPONA KavyecTBa Ha NpoOu3BOACTBE;

- NPOBEPKUN BbIMNOSIHEHNS TPe6OBaHUI 3aKOHOB U HOPMATUBHbIX JOKYMEHTOB;

- npoBeAeHNsa dyHAAMEHTaNbHbIX U NPUKAaAHbIX UCCnefoBaHuii N pa3paboTok B HAyKe U TEXHUKE;

- KanMbpoBKM 3TaA/IOHOB M NPUGOPOB, a TakkKe NPOBEAEHNA UCMNbITAHWI B COOTBETCTBUM C HaLMOHasb-
HOW cxemoii ob6ecneyeHUs eANHCTBA M3MepeHuii (o8 obecneyeHUss NPOCNEXUBAEMOCTU K HaLMOHAas/bHbIM
3TasioHam);

- pa3paboTky, nogfaepXaHus 1N CANYEHUS MEXAYHApPOAHbIX U HaUWMOHAa/IbHbIX 3Ta/IOHOB €AWHUL, Benu-
YMH, BK/OYasi cTaHOapTHble 06pasubl BELWECTB U MaTepMasos.

1.2 HacTtosiwee PykoBOACTBO B NepByl oyepefb paccmaTpuBaeT BblpaXeHue HeonpeaeneHHOCTn n3-
MEPEHNS XOPOLIO ONpefesieHHOol BENMNUYUHbI, XapaKTepu3yemoli eANUHCTBEHHbIM 3HayeHneM. Ecnv npegmeTt
N3y4YeHUs HeNb3s OXapakTepu3oBaTb €AUMHCTBEHHbIM 3HAYEeHMEM, a /INlb HEKOTOPbLIM pacnpejeneHnem 3Ha-
YEHUIt NN ecnn OH XapakTepusyeTcsi 3aBUCUMOCTbIO OT OfHOro uauM 6osiee napameTpoB (Hanpumep, npej-
cTaBnseT coboii BpeEMEHHON npouecc), T0 M3MepseMbiMU BeIMYMHaAMK, TpebyeMbiMU AN ero onucaHus, siB-
NATCA NnapameTpbl pacnpefeneHns WM 3aBUCUMOCTMU.

1.3 HacTtosiwiee PyKOBOACTBO pacrnpocTpaHsieTcs Takke Ha OLueHWBaHWe W BblpaXeHue HeonpepeneH-
HOCTW pe3y/ibTaTOB TEOPETUYECKNX pacYeTOB W UCNbITAHWA, METOA0B MU3MEPEHUN, aHa/In3a C0XHbIX CUCTEM.
|_|OCKO}'Ibe B TakKuX NPUIoXeHnAax pesynbtaTr oueHunBaHUA BesIMYUHbI U ero HeonpeneneHHoCTb MOryT ObITb
YMO3PUTENbHLIMU Y MOSTHOCTbH) OCHOBAHHLIMU Ha TMMNOTETUYECKUX AaHHbIX, TO TEPMUH «pe3ynbTaT namepe-
HUI», NCNOMb3yeMblii B HacTosweM PyKOoBOACTBe, cnegyeT TOMKOBaTb B 3TOM 60/1€ee WNPOKOM KOHTEKCTE.

1.4 HacTtosuwee PyKOBOACTBO ycTaHaBnuBaeT 06l ue npaBuia OLEHWBAHUA U BbipaXeHus Heonpeje-
NIEHHOCTN U3MEPEHMUS U HE COAEPXUT MOAPOOHBLIX yKa3aHUn ANA KOHKPETHbIX U3MEpPEHUil. B HeM He paccma-
TpUBaeTCs TakkKe BOMNPOC, KakuM 06pa3oM MosiyYeHHas OueHKa HeonpenesieHHOCTU pe3y/ibTaTa KOHKPETHOro
M3MepeHns MOXeT ObiTb MCNOMb30BaHa B AafibHelileM, HanpumMmep, 418 BbiBO4A O CONOCTABMMOCTU AaHHOro
pe3ynbTaTa ¢ pe3ynbTaTaMy aHa/0rMyYHbIX U3MEPEHWIA, NS YCTAHOB/IEHUSA AOMYCKOB B TEXHO/IOTMYECKOM MpPO-
uecce, 405 3aka4vYeHnsa o cobngeHnn nam Hecob4eHNN YCTaHOBNEHHbIX TpeboBaHuii 6e3onacHocTu. Mo-
[06HbIE BOMPOCKI, CBA3aHHbIE CO cneundrnyecknmm 061acTaMm N3MEPEHUn UM C KOHKPETHBIM MCMNONb30BaHNEM
KOJTMYECTBEHHbIX OLLEHOK HEOMPeAENEHHOCTH, MOTYT paccMaTpMBaTbCs B APYrnX cTaHgapTax, OCHOBAHHbIX Ha

V3paHre odomupansHoe
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HacTosiwem PykoBoacTBe”. Takue ctaHgapTbl MOryT npefcTaBnAaTb CO60/ yNpoLULeHHbIE BEPCUMU HACTOALLETO
PyKoBOACTBa, HO OHM AO/DKHbI coaepxaTtb B cebe Bce HeobxoanMble cBefeHus, ucxoaa m3 Tpebyemoro ypos-
HSl TOYHOCTW M CNIOXHOCTU U3MEPEHUIA, Ha KOTOPble OHW pacnpoCTpaHATCS.

MpumeyaHne — BO3MOXHbI Clydan, KOrAa KOHLENUMs HeonpeneneHHOCTU U3MEPEHWsT HEMpYMeHUMa B MoJ-
HOM 0GbeMe, Hanpumep, Npu onpeaeseHn TOYHOCTU MeTo4a UCTbITaHuid (CM., Hanpumep, [5)).

2 TepMUHbI 1 onpeaeneHns

2.1 O6wme meTposIorMyeckmne TeEPMUHbI

OnpegeneHve paga obWMX MeTPOSIOTMYECKUX TEPMUHOB N0 TeMaTuke HacTtoswero PyKoBoAcTBa, Ta-
KUX KakK «u3Mmepumasi BenmymHa», «uaMmepsemas BennynHa» U «MnorpelHocTb U3MepeHus», npuseeHo B
npuaoXeHun B. 3T onpegesneHus B3siTbl M3 MeXayHapOA4HOro c/fioBaps OCHOBHbLIX M OOLMX TEPMUHOB B
MeTponorun [6]2. Kpome Toro, B npunoxeHun C npuBefeHbl onpefeneHnsa psaga OCHOBHbIX CTATUCTUYECKUX
TEPMUHOB, B3STbIX 60/blel yacTblio n3 ISO 3534-1 [7]. Korga oAuH M3 3TUX METPOJIOTMYECKUX UIN CTAaTUCTU-
YeCKnX TEPMUHOB (UMM TEPMUHOB, G/IM3KO C HUMU CBA3AHHbLIX) BCTPeYaeTcs B TEKCTe BrnepBble (HauuMHas C
pasgena 3), OH BblAenAeTCca NOAYXUPHbIM LWPUGTOM, a B CKOBKax NpMBOANTCA HOMepP noapasfesna, B KOTOPOMm
[aHo ero onpepgeneHue.

Beuay ocoboli BaxHOCTM A1a HacToslwero PykoBoACTBa TepMMHA «HeONpefesIeHHOCTb U3MEPEHUA» ero
onpejesnieHne faHo Kak B NpuioxeHun B, Tak 1 B 2.2.3. OnpegeneHns apyrnx Hambonee BaxHbIX A9 HaACTOsALLe-
ro PykoBoAcTBa TepMUHOB faHbl B 2.3.1—2.3.6. B 3Tux nogpasgenax Tak xe, kak u B npunoxeHunsax B n C, Bbl-
JleneHne B TepMuUHe cnoBa CKOGKaMu 03HavaeT, YTo flaHHOe C/MI0BO, eC/IN TOJIbKO 3TO He NPUBOAMUT K NyTaHuLe,
MOXeT ObITb OMYLLEHO.

2.2 TepMnH «HeonpenesieHHOCTb»

lMoHATHEe HeonpepfesieHHOCTU NOAPOGHO paccMaTpuBaeTcsa B pasgesnie 3 v npunoxeHuu D.

2.2.1 CnoBo «HeonpefeneHHOCTb» O03HayaeT COMHEHWe, W, Takum o6pa3omM, B LUMPOKOM CMbIC/1E «He-
onpefesieHHoCTb N3MepeHua» o3HayaeT COMHeHue B JOCTOBEPHOCTU pesynbTaTta usmepeHunsa. CneyuanbHble
TEPMUHbI ANA BESINYMH, XapaKTepPU3YOLWMNX KOTMYECTBEHHYIO Mepy Takoro COMHeHua (Hanpumep, ctaHgapT-
HOro OTK/TOHEHUA), OTCYTCTBYIOT, NO3TOMY C/I0BO «HEONpPeesIeHHOCTb» WCMNOJb3YIT U B YyKa3aHHOM LLVPOKOM
CMbIC/€, U B CMbIC/Ie HEKOTOPOI KOIMYECTBEHHO MepbI.

2.2.2 B HacTosllwem PyKOBOACTBE C/I0BO «HeornpefesneHHOCTb», UCNo/sb3yeMoe 6e3 npuiaratesibHoro,
OTHOCUTCSH Kak K 06LemMy MOHATUIO HeonpeaeneHHOCTU, Tak U K 1I06bIM KO/TMYECTBEHHBIM MepaM Heonpeje-
neHHoctu. Ecnm Heo6xo4MMO YTOUHUTL, Kakas KONMMYecTBEHHAA Mepa MMeeTcs B BuAy, TO A/18 3TOr0 UCNOSb-
3yeTca COOTBETCTBYlOLLee npunaratenbHoe.

2.2.3 Ana npuMmeHeHUa B HacToswem PykoBoACcTBe v B mexayHapogHom cnosape VIM [6] (VIM:1993,
cnosapHas cratbs 3.9) NpPUHATO cnegyoliee popmMasibHOe onpefesieHne TepMnHa «HeonpeneneHHocTb us-
MepeHuna»:

HeonpegeneHHOCTb (M3MepeHus) [uncertainty (of measurement)]: MapameTp, OTHOCALWMICSA K pe3ynb-
TaTy M3MEPEHUS U XapakTepun3yLnii pa3bpoc 3Ha4YeHnit, KOTopble MOMAN 6bl 6bITb 06OCHOBAHHO MPUMNUCAHbI
U3MepsemMoin BesIMUnHe.

MpumedyaHne 1— MapamMeTpoM MOXET OblTb, HANPUMEP, CTAHAAPTHOE OTK/IOHEHWE (WM BEMUYMHA, NPOMop-
LMOHa/IbHAasi CTaHAAPTHOMY OTK/IOHEHWI0) WM MOMYLUMPUHA WHTEpPBasia, KOTOPOMY COOTBETCTBYET 3aflaHHblii YpOBEHb
ZloBepusi.

MpnmevyaHune2 — HeonpeneneHHoCTb U3MEPEHUSA, KakK NPasnio, BKIKOYaET B cebst MHOro cocTtasnialowmx. He-
KOTOpbI€ N3 HUX MOTyT ObITb OUEHEeHbl U3 CTaTUCTUYECKOro pacnpeaneneHna pesysibtatoB paga |/|3mepeH|/||7| M onncaHbl Bbl-
60p0‘-IHbIMVI CTaHAapTHbIMU OTKIOHEHMAMM. [lpyrre cocTas/isioLme, KOTopble Takke MoryT ObITb ONMCaHbI CTaHOapPTHbIMU

1 MpumeyaHne Kk nsgannto 2008 r. Psg Takmx AOKYMEHTOB O6LLEro 1 4acTHOro XxapakTtepa y)e onybavkosaH. He npe-
TEHAYIOLWMIA Ha NOIHOTY NepeyYeHb NOA0GHbLIX AOKYMEHTOB MOXHO HailTu Ha caite http://www.bipm.org/en/committees/jc/
jcgm/wgl_bibliography.html. Kpome Toro, nepeuyeHb feiCTBYOLUX AOKYMEHTOB, CCbIAKLWMXCS Ha PyKOBOACTBO MO Bbi-
PaXeHU0 HeonpeaeneHHOCTU U3MEPEHUIA, MOXHO MOJYyYMTb, BOCMO/Ib30BABLUMCH MOMHOTEKCTOBLIM MOWMCKOM Ha caiitax
http://www.iso.org/ u http://www.iec.ch/.

2 MpumevaHue K npgaHuio 2008 r. TpeTbe nsgaHve cnosaps onybnvkosaHo B 2007 T. kak ISO/IEC Guide 99 «Mex-
[yHapOAHbIA cnoBapb Mo MeTposiorui. OCHOBHbIE M 06LLME NMOHATUSA M CBA3aHHbIE C HUMKU TepMUHbI» [ISO/IEC Guide 99,
International vocabulary of metrology — Basic and general concepts and associated terms (VIM)].
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OTK/IOHEHUSIMU, OLIEHVBAIOT, UCXOAS U3 OCHOBAHHLIX HA OMbITe MPEANOoSIOKEHNA WM UHOW MHCOpMaLMKU O BUAE 3akoHa
pacnpegfeneHus.

MpumeuaHune3 — lNpeanonaraeTcs, YTO pe3y/bTar U3MEPEHUs! SIB/ISIETCS Jlydlleli OLEHKON 13MepsieMoil Be-
JIYMHBI, @ BCEe COCTaB/ISIOLLME HEONPEAENIEHHOCTY, BK/IHOUas 06YC/IOB/IEHHbIE CUCTEMATUYECKUMI achdhekTamm (pasHoro
poaa nonpasBkamu, UCMOJIb3YEMbIM 3Ta/IOHOM CPaBHEHUS!), BHOCST BK/1a B pa3tpoc 3HaYeHWUit M3mMepsiemMoli Be/IUUKHBI.

2.2.4 OnpepeneHne HeonpeaeneHHOCTU M3MEpeHUs, NpuMBeAeHHoe B 2.2.3, ABnsieTcs pabounm,
BSA3@HHbIM B MEPBYI0 o4Yepedb K MOHATMAM pe3ynbTaTa U3MEpPEeHUs U OLEHKM ero HeonpegesieHHocTn. OfHako
OHO He MNPOTUBOPEYUT UCMNOJIb30BAHUIO MOHATUSA HeonpefesieHHOCTM U3MEPEHUn B APYrux CMbIC/ax, Takux
Kak:

- Mepa BO3MOXHOW MOrPEeWwHOCTN OLEHKN W3MepsAeMOl BeIMYMHbI, MNOJSIyYEeHHOW Kak pesynbraT
N3MepeHus;

- OLeHKa, XxapakTepusylowas gnana3oH 3Ha4yeHul, B npefenax KOToporo Haxo4MTCs UCTUHHOE 3HavyeHne
namepsiemoin BennuuHel (VIM:1984, 3.09).

XoTA 06a 3TUX TPagULMOHHO MCMOJIb3yeMblX NMPeAcTaB/ieHns crpaBef/inBbl Kak ngeannsaumns, oOCHOB-
HOWM aKkUeHT B HUX cAenaH Ha HEW3BECTHbIE BENIMUYUHbIL: «MNOTPELHOCTb» pe3ynbrata U3MepPeHUs U «UCTUH-
HOe 3HayeHune» M3MepsiemMoli Be/IMUYUHbI (B NPOTUBOMOJIOXHOCTb M3BECTHOW OLEeHKe 3TO BENIMYUHbI) COOTBET-
CTBEHHO. TeM He MeHee, He3aBMCMMO OT TOr0, Kakoi CMbIC/T BKNaAblBalOT B MOHATUE HeonpefeneHHoCTH, A4/
OLeHMBaHNA CcOoCTaB/AWeEl HeonpeaesieHHOCTU BCerga MCMnosib3yloT OAHU U Te Xe [aHHble U UMEeILYCcs
nHpopmauuio (cMm. Takxe pasgen E.5).

2.3 TepmMuHBbI, BBOAVWMbIE PYyKOBOACTBOM

Kak npaBnno, NOSsICHEHUS TEPMUHOB, BBOAMMbIX HacTosw MM PYKOBOACTBOM, AaHbl Npyu X NEPBOM yno-
TpebneHun B Tekcte. OAHako AnA yaob6ctBa nonb3oBaHns PyKOBOACTBOM onpefeneHns aTux TEPMUHOB CO-
6paHbl B HacToflWeM noapasgerne.

MpumeyaHune — bBonee nosiHoe paccCMOTPEHVE BBOAMMBIX B HACTOALLEM Mofpasfene TEPMUHOB COLEPXKUTCA:
ans tepmuHa no 2.3.2 — B 3.3.3 1 4.2; ana TepmuHa no 2.3.3 — B 3.3.3 1 4.3; gna tepmuHa no 2.3.4 — B pasgene 5
[em. Takke copmynel (10) u (13)]; ana TepmuHa no 2.3.6 — B pasgene 6.

2.3.1 cTtaHgapTHada HeonpegeneHHoCcTb (standard uncertainty): HeonpeaeneHHocTb pesynbTara u3s-
MepeHus, BblpaXeHHass B BUAE CTAH4APTHOrO OTK/IOHEHWUS.

2.3.2 oyeHuBaHue (HeonpegeneHHocTn) Tuna A [Type A evaluation (of uncertainty)]: MeTog oueHnBa-
HWS HeonpeAesieHHOCTN MyTeM CTaTUCTMYECKOro aHanvsa psga HabnwgeHui.

2.3.3 oueHuBaHue (HeonpedesneHHOCTN) Tuna B [Type B evaluation (of uncertainty)]: MeTog oueHunBa-
HUS HeonpeAeneHHOCTWN, OT/INYHbIA OT CTaTUCTMYECKOro aHanusa psaga HabnneHuii.

2.3.4 cymMmapHasa cTaHgapTHas HeonpeaesneHHoCTb (combined standard uncertainty): CtaHgapTHas
HeonpeAesnieHHoCTb pe3y/ibTarta U3MepeHus, NoJiyYeHHOro U3 3Ha4YeHnin paga aApyrux BesiMyvH, pasHas noso-
XUTENbHOMY KBaApaTHOMY KOPHIO B3BELUEHHON CyMMbl AUCMEPCUii WU KOBapuauuii 3TUX BE/IMYUH, BECOBbIE
KO3(hPMLUMEHTBLI MPU KOTOPbLIX ONPEeAEenAaTCA 3aBUCMMOCTbI0 U3MEHEHNS pe3ynbTaTa M3MepeHnss OT U3MeHe-
HUIA 3TUX BEJIUYUH.

2.3.5 pacwmnpeHHaa HeonpeaeneHHoOCTb (expanded uncertainty): BenuuuHa, onpegenswpwas UHTep-
BaN BOKPYr pesyfbTata M3MepeHus, KOTOPbIA, Kak oXxuaaeTcs, CO4epXUT B cebe 60MblIY0 YacTb pacnpegene-
HUA 3HAYEeHWiA, KOTOpble C AOCTATOYHbIM OCHOBAaHMEM MOTYT ObITb NPUNUCaHbI N3MEPAEMON BenMYnHe.

MpumeyaHue 1— [loflo pacnpeneneHuns, oxXBaTbiBaemMyld UHTEPBA/IOM, MOXHO paccMaTpuBaTb Kak BeposT-
HOCTb OXBaTa WM YpPOBEHb JOBEPUs A1 AAHHOrO UHTepBasia.

MpumMeuaHue?2 — YTo6bl CONOCTABUTL MHTEPBAJTY, PACCUMTAHHOMY Yepe3 PacLUMPEHHY HEeonpeaeeHHOCTb,
HEKOTOPOE 3HaYeHVe YPOBHS AOBEPUs], HEOBXOAMMO CAENaTh B SBHOM WM HESIBHOM BUAe NPefnosiokeHve o hopme pac-
npefeneHysi, XxapakTepusyemoro pesy/ibTaToM U3MEPEHUs! U er0 CyMMAapHOW CTaHAApPTHO HEONpPeAeNeHHOCTLI0. YPOoBEHb
[IOBEPVSI, NMOCTAB/IEHHBI/i B COOTBETCTBME 3TOMY MHTEPBA/TY, MOXET ObITh U3BECTEH TO/ILKO B TOi Mepe, B KOTOPOI onpas-
[laHo cflenaHHoe NPEeAMNooxXeHUe o hopMe pacnpeneneHus.

MpumeuaHne3d — B naparpace 5 Pekomengauuii INC-1 (1980) paclumpeHHasi HeonpeneeHHOCTb Ha3BaHa
obLein HeonpeaeneHHOCTbIO.

2.3.6 KoathdpuumeHT oxBarta (coverage factor): KoadphuumeHT, Ha KOTOPbIA YMHOXaKT CyMMapHY
CTaHOapTHY HeonpeaeneHHOCTb AA5 NOMyYeHUs paclMpPeEHHO HeonpeaeneHHoCTH.

MpumevyaHune — KoadhpuumeHT oxBaTa 06bIYHO NPUHUMAET 3HauYeHus oT 2 Ao 3.

npu-
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3 OCHOBHbIE MOHATUA

JononHntenbHoe paccMOTpPeEHWEe OCHOBHbIX MOHATUIA MOXHO HaWTM B npuaoxeHun D, B KOTOpOM OcC-
HOBHOE BHMMaHWe yfefieHo Bonpocam conoctassfieHns (B TOM yucie rpatuyeckoro) «MCTUHHOIO» 3HaYeHus,
NOrPeLHOCTN N HeonpedeneHHoCTN, U B NpuaoxeHun E, rge uccnegyioTca Heob6xogmMocTb paspaboTkm u
ctaTucTuyeckas 6asa PekomeHgauyum INC-1 (1980), Ha KOTOpOIt OCHOBaHO HacTosiwee PykoBoAcTBO. B npu-
NIOXeHun J npuBefieH C/I0Bapb OCHOBHbIX MaTeMaTUyeckux CUMBOJIOB, UCMNOJIb3YEMbIX B HacToswem Pyko-
BOACTBeE.

3.1 N3mepeHue

3.1.1 Llenbto namepeHus (B.2.5) asnsetcs onpepeneHne 3HadeHnsa (B.2.2) namepsemMoli BE/IMUMHbI
(B.2.9), T. e. 3HaueHUss KOHKPETHOW BeNMNUUMHBLI (B.2.1, npuMevaHne 1), KOTOPY HaAo U3MeEPUTb. MoaTomy
U3MEepeHUo npealwecTByeT onpejesieHne U3MepsaemMoin BesnumHbl, MeTofa usmepeHus (B.2.7) n MeTogukum
n3MepeHus (M3MepuTenbHOM npoueaypsbl) (B.2.8).

MpumeyaHne — TepMUH «UCTUHHOE 3HayeHue» (CM. npunoxeHne D) He uMCNonb3yeTcs B HacTosAEeM
PykoBoacTBe no npuymHam, ykaszaHHbiM B D.3.5. TepMUHbI «3HAYEHWE U3MEPSIEMOW BEIMUMHBI» W «UCTUHHOE 3HAYEeHVE
N3MepPSIEMON BE/IMUMHBI» PACCMAaTPUBAIOTCSA Kak SKBUBASIEHTHbIE.

3.1.2 O6blvHO pe3ynbTaT m3amepeHus (B.2.11) sBnsieTcs TOMbKO annpokcumauueld Mnum OLEHKOM
(C.2.26) 3HauYeHNss M3MepseMOil BENYMHbI U, Takum obpa3om, ByaeT MOAHbIM TO/IbKO B TOM C/lyyae, ec/nu OH
CONpOBOXAaeTcs ykasaHuem HeonpegesneHHocTn (B.2.18) aToii oueHKW.

3.1.3 Ha npaktuke onpegeneHuve (geunHuums) nsmepsaemoii BENUYMHbI 3aBUCUT OT Tpeb6oBaHuii K TOY-
HOCTU M3MepeHuns (B.2.14). iamepsaemMyto BesiMYnMHy cnegyeTt onpefensaTb ¢ AOCTATOUYHON MoMHOTOW (C yye-
TOM HEO06X04MMOI TOYHOCTU U3MEPEHUIA), YTOObLI A1 BCEX NMpakTUYECKUX Lenei, CBA3aHHbIX C U3MEPEHUEM,
3HauYeHue m3Mepsemoli BeNNYMHbl 6bl/10 €ANHCTBEHHbIM. VIMEHHO B TAKOM CMbIC/Ie Bblpa@XeHne «3HayeHune
n3Mepsaemoli BesIMYMHbI» UCNOb3yeTca B HacTosuwem PyKoBOoACTBe.

Mpumep — Ecnu AIMHY CTaNlbHOIO CTEPXHS HOMUHANIbHOW A/IMHbI 1 M HYXHO y3HaTb C TOYHOCTbIO
[0 MVKPOHa, TO onpegesieHMe N3MepsiemMoi Be/IMYMHbI OO/HKHO BKIKOYAaTb TemrnepaTypy U gasBneHve, npu
KOTOPbIX A/IMHA CTEPXHA Ao/MKHA OblTh M3MepeHa. Takum 06pa3om, onpegeneHve U3MepsiemMol BesiMyuHbI
[O/DKHO MMeTb BUA: HanpuMmep, OJ/iMHa CTepXHA npu TemnepaType 25,00 °C u gaBneHun 101 325 Ma
(c ykazaHMeM, BO3MOXHO, APYIrvx HeobXoAuMbIX NMapamMeTpoB, Hanpumep, crnocoba onupaHUsa CTEePXHS npu
n3mepeHun). OAHaKo ecnu OvHa CTEepXHA AO0/MKHA ObITb MoJlydeHa C TOYHOCTbLIO A0 MWINUMETpPa, TO
onpegeneHve N3MepsieMoi BeNIMUNHbI He TPebyeT ykasaHus TemnepaTypbl, 4aBNEHNS N MHbIX @Ha/TOM MUYHbIX
thakTOpOB.

MpumeyaHne — HepgoctaTouHo nonHoe onpeesnieHve U3MepsieMoli BEUUMHbI MOXET MPMBECTU K POCTY CO-
CTaB/sAoLWEN HeonpeaeneHHOCTH, KOTopas B 3TOM Crlydae Ao/mKHa ObITb BK/IKOYEHA B OLIEHKY HeonpeaeneHHOCTH pesysb-
Tata nsmepeHus (cm. D.1.1, D.3.4 n D.6.2).

3.1.4 Bo MHOrux cnydaax pesysbTaT U3MepeHus nony4vyatT Ha OCHOBe psaga HabnwpeHuii, BbINOMHEH-
HbIX B YC/IOBUAX NOBTOPAeMOCTU (B.2.15, npumeyaHue 1).

3.1.5 MNpepgnonaraeTcs, YTO NPUYNHOW M3MEHUYMBOCTU Pe3yNbTaTOB NOBTOPHbIX HabNO4EHWI ABASAIOTCA
BAMSAKOLWME BeIMUMHbI (B.2.10), OT KOTOPbIX MOXET 3aBUCETb pe3ynbTaT U3MEPEHU U KOTOPble HEBO3MOXHO
nofAepXusatb B TOYHOCTU MOCTOSAHHbLIMU.

3.1.6 OuyeHb BaXXHO MpPaBW/IbHO COCTaBUTb MaTeMaTM4yeckyl MOAeflb, C NOMOLbI0O KOTOpPOW COBO-
KYNHOCTb MOBTOPHbLIX HabnwaeHuin npeobpasyeTcsa B pe3ynbrtaT U3MepeHMus, MOCKOIbKY MOMMMO Hab-
nwoageHnin B Hee 06bIYHO HEOOXOAMMO BK/AKOYATb Pas3fiMyHble BAUSAKOLWNWE BEINYUHBLI, TOYHblE 3HAYEHUSA
KOTOPbIX HEN3BECTHbI. 3Ta HEW3BECTHOCTb BHOCMUT BKIaj B HeOMnpeAe/sleHHOCTb pe3ynbTara M3MepeHui
Hapsgy C M3MEHUYMBOCTbLIO pe3y/ibTaToB NOBTOPHbIX HABGMNOAEHUA N C HETOYHOCTbLIO CaMOil Matemartunye-
cKkoli mopenu.

3.1.7 B HacTofiLleM PyKOBOACTBE M3mepsemas Be/iM4MHa paccmaTpuBaeTCs Kak ckansap, T. e. ee 3Ha-
YyeHune BblpaxaeTcs eAMHCTBEHHbLIM YMC/OM. PacnpocTpaHeHMe Ha Cc/yvail cBA3aHHbIX Mexay coboli Benu-
YMH, onpegensemMblX O4HOBPEMEHHO B O4HOM M3MepeHuun, TpebyeT nepelitm oT PacCMOTPEHUS U3MePSEMOi
cKanapHoii BenuunHbl 1 ee gucnepcun (C.2.11, C.2.20, C.3.2) K U3MepsaeMoii BEKTOPHOI BENUYMHE W KOBapU-
aumoHHol matpuue (C.3.5). B HacToswem PyKOBOACTBE uaMepeHne BEKTOPHOWN BENUYMHBI paccmaTpuBaeTcs
TONbKO B npumepax (cm. H.2, H.3 n H.4).
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3.2 TMorpewHoCTH, crayvaiHblie U cuctemaTnyeckue adpdekTbl, NonpasBku

3.2.1 lMorpewHocTb (B.2.19) pesynbTata namepeHus obycnoBieHa HECOBEPLIEHCTBOM W3MepUTesib-
Holi mpoueaypbl. TPaAULMOHHO MNOTPELHOCTL paccMaTpuBaldT Kak CyMMYy ABYX COCTaBAAWOLWMX: C/yYalHOM
(B.2.20) n cuctematmyeckoii (B.2.21).

MpumeyaHune — lorpewwHoCTb ABASETCA NaeasIM3NPOBaHHbLIM MOHATMEM, MOCKO/IbKY Ha NpakTuKe ee ToyHoe
3Ha4yeHne Hens3BecCcTHO.

3.2.2 MpepnonaraeTcs, 4YTO cryyainHas NOrpewHoOCTb BO3HMKAET U3 HenpeackasyeMblX BPEMEHHbIX Uu
NPOCTPAHCTBEHHbIX M3MEHEHUWI BAUAKLWNUX BennduH. CneacTBrem TakMx M3MEHEeHWid, HasblBaeMblX fanee
cnyvaiHbiMy ahdhekTamm, ABAAIOTCS U3MEHEHUSI U3MEPSIEMOI BESIMYMHbI MPU NOBTOPHbLIX HAaGMOAEHUSIX.
XoTa cnyvaliHylo NOrpewHocTb pesynbrtata M3MepeHus HenNb3s KOMNeHCcMpoBaTb BBeAEHWEM MOnpasBku, ee
MOXHO YMEHbLUTb, YBENMYMB YncNo HabnwaeHnii. Matematnyeckoe oxugaHuve (oxmgaemMoe 3HavyeHue)
(C.2.9, C.3.1) cnyyaliiHoli NOrPeWHOCTN PaBHO HYJHO.

MpumevyaHne 1— BblI6OPOYHOE CTaHZAPTHOE OTK/IOHEHWE CPeAHEero apudIMeTMUECKOro 3HaYeHns1 psiga Hab-
nogeHnin (cm. 4.2.3) He sIBNSIeTCS ClydaliHOW NOrPeLlHOCTbI0 CpefaHero 3HadveHus (cm. 4.2.1), XOTa Takoe TOSKOBaHue
BCTpeYaeTcs B HEKOTOPbLIX Myb/vkaumsax. Ha caMom fene ata BenvuuHa SIBsSieTCs Mepoli HeonpeaeneHHoOCTY CpeaHero
3Ha4YeHusi, 06YCNOBIEHHOW CryyaliHbiMy addchekTamun. TOYUHOE 3HaYEHMe MOrpPeLUHOCTU CPpeaHero 3HavyeHusl, 06yC/10B/EH-
HOM aTuMK adochekTamm, He MOXET ObITb U3BECTHO.

MpumMmeyaHune2 — B HacTosiLem PyKOBOACTBeE yaensieTcs 60/1blLoe BHUMAHWE Pas3/inymio TEPMUHOB «MOrpeLL-
HOCTb» U «HEOMNPEAENEHHOCTb». DTN C/I0BA He SIBASIOTCS CUHOHMMAaMU, OTPAXKAtOT pasHble MOHATUS, U UX He crnegyet
nyTaTtb APYr C APYrOM WM UCMOMb30BaTb B HEMPABWU/ILHOM 3HAYEHWN.

3.2.3 CuctemaTmMyecKkyto MOrpPeLlHOCTb, Tak Xe Kak W cay4vaiHyl, Henb3s YCTPaHUTb MOJSIHOCTbI, HO
3a4acTyld MOXHO YMEHbWUTb. Ecnm cuctemaTmuyeckas MOTrpelHOCTb BO3HUKAET B pesynbTate U3BECTHOro
OEeNCTBMS BNUAOLWENA BENMUYMHbI Ha pe3ynbTaT U3MepeHus (ganee — cuctemaTtuyeckoro agpgekra), To 310
BAIMSAHNE MOXHO KOSIMYECTBEHHO OLEHWUTb W, €C/IN OHO CYLWECTBEHHO NO CpaBHEHUIO C TPebyeMONn TOYHOCTbIO
n3mepeHusi, BHectT nonpaBky (B.2.23) nnn nonpaBo4HbI KO3adhduuymeHT (B.2.24) ans ero KomMmneHcauuu.
MpegnonaraeTcs, YTO NOCAe BHECEHWA NONPaBKM MaTemMaTUyeckoe OXujaHue norpewHocTn, o6ycnoBeHHO’
cuctemaTunyecknum adppekToMm, CTAHOBUTCA PaBHbIM HYJHO.

MpumevyaHne — HeonpefaeneHHOCTb NOMpaBKW, BHOCUMON B pe3y/ibTaT U3MEpPEeHUst A1 KOMNeHcaumn cucte-
MaTuyeckoro achdhekta, He SIBASETCA CUCTEeMATMYECKON NOrpellHOCTbI0 (YacTo HasblBAEMOI CMeLeHMeM) pesysbTarta
N3MepeHus, CBA3aHHON C 3TUM 3(hDEKTOM, Kak ee MHorga onpeaensior. Ha camom gene oHa npeacrtaBnsieT coboli mepy
HeonpeAeneHHOCTY pe3ysbTaTa M3-3a HEMOJTHOMO 3HaHWs O TPebyeMOM 3HauyeHuK nonpasku. MorpeLHocTb, NosiBAsoLLA-
SICA OT HEMOSHOM KOMMEHcauUmM cucTemMaTmyeckoro adhdhekta, He MOXET ObITb M3BECTHA TOYHO. TEPMUHbI «NOrPELLHOCTb>»
N «HeonpeAeneHHOCTb» CreayeT UCNosb30BaTk NPaBUIbHO U CIeAWTb 3a TEM, YTOObI He nyTaTb UX.

3.2.4 fanee npegnonaraeTcs, YTO MPUHSATBI BCE MEpPbl AN BbISIBEHUS 3HAUYMMbIX CUCTEMATUUYECKNX
3hheKTOB 1 COOTBETCTBYIOLLME MOMNPABKM BHECEHbI B pe3y/ibTaT NU3MEPEHUS.

MpumMep — B pe3ynbTaT U3MepeHUsl NafeHusl HanpsixeHus (M3MepsieMasi BE/IMYMHA) Ha BbICOKOOMHOM pe-
31MCTOpe BHOCAT MOMNpaBKy, 06YCIOBMEHHYIO KOHEYHbIM 3/1eKTPUYECKMM CONPOTUB/IEHMEM BOSIbTMETpa A/1s
YMEHbLLEHWST CUCTEMAaTUYECKOr0 3phekTa, BbI3BAHHOIO MPUCOEAVHEHUEM BOMbTMeTpa. [/ BblUMCIEHUS]
NnonpaBKK UCMOJb3YHT 3HAYEHUs] COMPOTUB/IEHUI BONbTMETPA 1 pe3ncTopa, KOTopble Nosy4YeHbl B pesysib-
TaTe APYrvX U3MEpPEeHWii 1 caMmu cofepXaT HeoNnpeaesieHHOCTU. JTUW HeONpeaeNeHHOCTU YUnTbIiBaloT Npu
OLIEHMBAHNM COCTAaB/ISIOLLE HEONPeAEe/IeHHOCTU M3MEepPeHUsl NafleHNs1 HarNpPsHKeHUs!, CBSA3aHHOW C BHOCKMOIA
nonpaeBKoii U B KOHEUHOM CYETE C CUCTEMaTUYECKUM 3DPEKTOM BC/IEACTBUE KOHEYHOTO 3/IEKTPUUECKOrO COo-
NPOTUB/IEHNS BO/IbTMETPA.

MpumeuvaHune 1— YacTo c LEfbI0 UCKTOUATL cucTemMaTuyeckme addekTbl U3MEPUTE/IbHBIE NPUGOPbI U K-
CTEMbI HACTPaMBAKT WM Ka/IMGPYIOT C UCMOSIb30BaHMEM 3TAS/IOHOB M CTAHAAPTHbIX 06Pa3sL0B, OAHAKO MpY 3TOM criesyeT
YUuTbIBaTb COCTaB/ISAOLLME HEONPEAENIEHHOCTH, BHOCUMbIE 3Ta/IOHAMU 1 CTAaHAAPTHLIMK 06pasLamm.

MpumeyaHne2 — Cnyyali, Korga nonpasky Ha WM3BECTHbIV 3HAYUMbIA CUCTEMATUYECKWIA 3hdeKT He BHOCAT,
paccmoTpeH B npumedyaHun K 6.3.1 n B F.2.4.5.

3.3 HeonpepeneHHoOCTb

3.31 HeonpepeseHHOCTb pe3ynbTata U3MEpPeHUs oTpaxaeT OTCYTCTBME TOYHOrO 3HaHUA 3HauyeHus n3-
MGPREMOVI Be/TNYUHBI (CM. 2.2). Pe3ynbtaT n3mepeHus nocsne BHECEHUA B HEro nonpaBkuM Ha WU3BECTHble CU-
cremMmatTnyeckmne SQ)(peKTbI OCTaeTCa TOJIbKO OLI'EHKOVI 3Ha4YeHunA Msmepﬂemoﬁ BE€J/INYNHbI, NOCKOJIbKY CO4EPXNT
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HeonpeaeneHHOCTU, CBSI3aHHble CO cydaliHbiMU adppekTamm U HETOYHOCTbIO NOMNpaBkK pe3ynbTaTa Ha cUcTe-
MaTunyeckne sahpekTbl.

MpumMmeyaHne — MOXET OKa3aTbCsl, YTO pe3ysibTaT u3MepeHns (Nocsie BHECEHWUS NOonpaBku) 6yaeT oueHb 6/13-
KUM K 3HAYEHWI0 N3MepsSieMOi BeIMYMHBI U TEM CaMbIM UMETb MPEHEOPEXMMO MasTyto NOTPELLHOCTb. ITY HEUCK/THOUEHHYIO
MaUlyto CUCTEMATUYECKYH NMOTPELLHOCTL He CrieayeT nyTaTb C HEOMNPeLeNeHHOCTbIO pe3ysibTara N3MepeHust.

3.3.2 Pa3Hoo6pa3ne UCTOYHUKOB HeOMNpeaesiIeHHOCTU N3MeEPEHWIA BKOYaeT B cebs:

a) HenosiHoe onpejenieHne N3MepaemMoln BeNNUYUHbI;

b) HECOBEpPLUEHHYIO peanun3aluunto onpefeneHns MsmMepsaemMmoli BesIMUYnHbI;

C) Hepenpe3eHTaTMBHOCTb BbI6OPKN (M3MEPEHUS NPOBOAAT Ha obpasue, He NpefcTaBNAKLWEM U3Mepse-
MYI0 BESINYNHY);

d) HeTOYHOE 3HaHWe BAUSHWS YCNOBUI OKpyXatwlwel cpedbl Ha pe3ynbTaT M3MEPEeHUs UAM HeTo4YHoe
M3MEepeHNEe BEMNYMH, XapaKTepusyrLwnux aTm ycnoBus;

€) cybbekTMBHaA cucTtemaTnyeckas norpewHocTb (BHOCMMAaa onepaTtopoM MNpu CHATUM NokKasaHWin aHa-
NIOTOBbLIX NPNGOPOB);

f) KOHeuYHyl pa3pelakwlLyo CNoCO6HOCTb UM MOPOT YyBCTBUTE/ILHOCTK Npubopa;

[) HETOYHbIE 3HAYEHMA, NPUNNCAHHbIE 3Ta/loHaM K cTaH4apTHbIM obpasuam;

h) HeTouYHble 3HAaHUA PU3NYECKUX KOHCTAHT U APYrnX napameTpoB, NOSYYEHHbIX U3 CTOPOHHUX UCTOUYHU-
KOB 1 MCNONb3yeMbIX Npu 06paboTke AaHHbIX;

i) annpokcumauum n NpeanosioXeHNs, UCNOob3yeMble B METOLE U MeTOoAMKE U3MEePEeHUin (M3meputenb-
HOM npoueaype);

j) N3MEHYMBOCTb B NOBTOPHbLIX HabMOAEHNAX MPKU, Ka3asiocb Obl, HEU3MEHHbIX YC/TOBUAX U3MEPEHUIA.

OTW UCTOYHUKN HeobBA3aTeNbHO ABMASAKTCA HE3aBMCUMbIMW, HaANpPUMeEpP, HEKOTOPbIE U3 UCTOUYHUKOB, yKa-
3@aHHbIX B NepeyunucneHnsax a)—i), MOryT BHOCUTb BKAaj B WUCTOYHWK, yKasaHHbI B nepeuncneHuu j). Ecnn
Kakol-nnbo cucrtematnyeckuii agppekT He ObiN1 BbISABMEH, TO OH HE MOXeT ObITb YUTEH B OLEHKE Heonpeje-
NEeHHOCTN pesynbTata U3MepeHus, XoTA U BHOCUT BKNa/ B NOTPELHOCTb U3MEPEHUS.

3.3.3 PekomeHgauyunsa INC-1 (1980) Paboueli rpynnbl N0 HeonpeAeneHHOCTU pa3gensert coctasnsowmue
HeonpeaeneHHOCTN Ha ABe KaTeropum B 3aBMCMMOCTM OT MeToAa OueHuMBaHusA: no Tuny A uam no tuny B
(cm. 2.3.2 1 2.3.3). 3Ta knaccudukaLma NpUMeHnMa TOJIbKO K HEONpPeae/leHHOCTU U He ABNSeTCA 3aMeHOoN
Knaccugukaumm NOrpelHoCTN Ha cryyaliHylo U cuctemaTnyeckyro. HeonpegeneHHoCTb NONpPaBky Ha U3BECT-
HbIli cucTemMaTuyeckuin ahdekT MOXeT B HEKOTOPbLIX CAyyasx ObiTb OUEeHeHa no Tuny A, a B Apyrux craydasax —
no Tuny B. To e camoe OTHOCUTCS K HeonpeAesieHHOCTU, 06YCNOBNEHHOW cryvaiHbiMu adhdekTamu.

MpumeyaHue — B psge nybvkaumii coctaBstowye HeornpeaeneHHOCTU PasaensitoT Ha «CrlydaiiHble» U «Ciu-
CcTemMaTuyeckne», CBA3bIBas UX C MOTPELLUHOCTSIMY, BOHUKAIOLWMMI, COOTBETCTBEHHO, M3 C/lydYaliHbiX W U3BECTHBIX CUCTE-
MaTnuyeckux acpcpekToB. Takasi KnaccugmKaumsi COCTaBSIIOLLMX HEONPEAEIEHHOCTM MOXET NPUBECTU K HEOAHO3HAYHOCTM
TOJIKOBAHUA NPU ee NPakTUYECKOM NMPUMEHeHUN. Hanpumep, «CryyaiiHas» COCTaBMAoLWAas HeonpeaeneHHOCT B OHOM
N3MEPEHNN MOXET CTaTb «CUCTEMATUYECKO» COCTAB/ISIIOLLEN B APYTOM U3MEPEHWI, B KOTOPOM pe3ysibTaT NepBoro n3mMe-
PEeHUsI CMOMb3YEeTCs B KAYECTBE BXOAHbIX AaHHbIX. Mpy Knaccudukaumm MeTOA0B OLEHVUBAHWST COCTaB/ISOWYMX Heonpe-
[eNIEHHOCTH, a He CaMUX COCTaBSIIOLLMX, Takask HEOLHO3HAYHOCTb YCTpaHseTcs. B To e Bpemsl 3T0 He MellaeT 06beau-
HSTb OTAE/bHbIE COCTAB/ISIOLLME, OLEHEHHbIE ABYMSI PasHbIMM METOAAaMU, B rpynnbl 4151 KOHKPETHbIX Leneii (cMm. 3.4.3).

3.3.4 Knaccugpukauma no tTunam A 1 B BBegeHa TOJ/IbKO ANA yKa3aHWA Ha Hanuvuve [BYX pasHbIX CMNo-
co60B OLEeHMBAHNA COCTaBNAKLWMNX HeonpeeneHHoCcTh 1 ana yaobetea obeyxaeHus. Ee He cnegyeTt nHtep-
npeTupoBaTh Kak pasnmMyve B Npupoje COCTaBAALWNX HEONPEAE/IEHHOCTHU, NOMYYEHHbIX pasHbiMU MeTo4aMn
oueHnBaHusa. Ob6a cnocoba OLEHNBAHUSA OCHOBaHbl Ha pacrnpefesieHun BeposATHocTel (C.2.3), n He3aBUCK-
MO OT cnocoba OueHMBaHMA coCTaB/ALIMEe HeonpeaeneHHOCTN KO/TMYECTBEHHO XapaKkTepnsyTcs O4HUM U1
TeM e napameTpom: gucrnepcuein uam ctaHgapTHbIM OTK/IOHEHUEM.

3.3.5 OueHky gucnepcumn W2 ons coOCTaBNAOLWEN HeonpeneneHHoOCTH, OueHuBaemMol no Tuny A, nosny-
4yalT Ha OCHOBe psfa NOBTOPHbIX HabNwaeHWi, 1 oHa coBnajaeT C U3BECTHOW CTaTUCTUYECKOW xapakTepwu-
CTUKOW — BbIGOpPOYUHOW aucnepcuein s2. OueHka cTtaHAapTHOro oTknoHeHusa (C.2.12, C.2.21, C.3.3) u, npea-
cTaBnswwasa coboli NosoXMTENbHbIA KBaApaTHbI KOPeHb M3 U2, coBnajaeT, Takum 06pa3om, C BbIGOPOYHbIM
CTaHAApPTHbIM OTK/IOHEHWEM, U = S, U ANA yao6CcTBa ee MHOrga HasbiBalT CTaHAapTHOW HeonpegeneHHo-
CTbio TuUna A. OueHky gucnepcum U2 gnsa cocTtaBnsioleli HeonpegeneHHoCTN, oueHnBaemoin no Tuny B,
nonyvarwT no uMmewuweinca niopmaymm (cMm. 4.3), a OLEHKY CTaHAAaPTHOTO OTK/IOHEHMA W MHOrAa HasbiBalT
cTaHAapTHON HeonpegeneHHOCThbio Twuna B.

Takum obpa3om, CTaHAapTHYI HeonpeAeneHHoCTb Tuna A paccyuTbiBalOT No MNJOTHOCTU pacrnpegene-
HuA (C.2.5), nonyyeHHoli 13 pacrnpeneneHnsa yactor (C.2.18), a ctaHAapTHY HeonpeaeneHHoOCTb Tnna B —
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no npegnosiaraeMoi NAOTHOCTK pacnpefeneHus, oTpaxaruwei cTeneHb YyBepeHHOCTU B NOSBAEHUN TOFO UK
MHOro co6bITUA [4acTo Ha3blBAEMOW Cy6beKTMBHOI BEPOATHOCTbIO (C.2.1)]. O6a noaxopa ABnsAwTCA obLe-
NPUHATOW UHTepnpeTaumneli NOHATUS BEPOSITHOCTH.

MpumedyaHue — OueHVMBaHUE COCTaB/SAIOLEN HeonpeAeneHHOCTY Mo TRy B 06bIYHO OCHOBLIBAETCS Ha BCEl
UMeloLLEelics B pacnopsikeHnn HagexHoli nHgopmauun (cm. 4.3.1).

3.3.6 CTaHgapTHYl0 HeonpegeneHHOCTb pesysbTarta M3MepeHus, NoIYYEeHHOro M3 3Ha4YeHuin psga apy-
TMX BEJINYMH, Ha3blBaloT CYMMapHOI cTaHAap THOl HeonpeaeneHHOCThbO 1 0603HavYalT UC. OHa sABnaeTcs
OLLeHKOIN CTaHAapTHOTO OTK/IOHEHWS pe3ynbTaTta U3MEepPEeHUs, paBHOW MOMOXUTENIbHOMY KBaApaTHOMY KOPHIO
M3 CyMMapHOW gucnepcun, T. €. CyMMbl gucrnepcuii n kosapuaunii (C.3.4) Bcex COCTaBNAWLWMX Heonpeae-
NIEHHOCTU, W NONYYEHHOI MO NpaBw/y, Ha3BaHHOMY B HacTosieM PykoBoACTBe 3aKOHOM T paHcdopmupoBa-
HUSA HeonpeaeneHHocTel (cm. pasgen 5).

3.3.7 Ona yposnetBopeHus notpebHocTein B page obnacTteli NPOMbIWAIEHHOCTA U TOProBAW, a Takxe
Tpeb6oBaHuii B 06nacTsax 34paBooOXpaHeHns u obecneyeHns 6e30MacHOCTU MCNOMb3YHOT PacClUMPEHHYO He-
onpefeneHHocThb U, nosyyaemMyw YMHOXEHUEM CyMMapHOi cTaHAapTHOW HeonpeaeneHHOCTU UC Ha KO3g-
mumeHT oxBaTa K. HasHauyeHuem U siBnseTcsa nocTpoeHue WHTepBasa, OxBaTblBalLWero pesynbtal U3-
MepeHus, B npegeniax KoToporo, Kak MOXHO oxuiaTb, OyaeT HaxoAuTbes 6onblias yYacTb pacnpefesneHuns
3Ha4YeHNn, KOTopble 060CHOBAHHO MOrYT ObITb MpUNUCaHbl N3MEPSAEMON BenuuuHe. Bbibop koadhduumeHTa
K, 0ObIYHO NMPUHMMAKLWLEr0 3HAYEeHUA OT 2 A0 3, 3aBUCUT OT BEPOSATHOCTM OXBaTa WM YPOBHS AOBEPUS, COOT-
BETCTBYIOLLEr0 JaHHOMY uHTepBany (cMm. pasgen 6).

MpumeyaHne — BMecTe CO 3HAYEHMEM pacLUMPEHHOI HeonpeaeneHHocTn U cnepdyeT Bcerga ykasblBaTb Ko-
adhchpuumeHT oxBaTa K. STO NMO3BONT BOCCTAHOBUTL 3HAYEHWE CTAHAAPTHOWM HeonpeaeneHHOCTU U3MEPSIEMOI BEMIMUMHBI,
KOTOpasi BMOC/ELACTBUM MOXET ObITb UCMOMb30BaHa A/1s1 pacyeTa CyMMapHOW CTaH4apTHOM HEONPEeAENeHHOCTU pesybTa-
Ta M3MEPEHUs! ApYroit BENMUMHLI, 3aBUCSILLEN OT NepBoii.

3.4 TlpakTn4yeckue acnekrbl

3.4.1 Ecnu BCe BEIMYMHBI, OT KOTOPbIX 3aBUCUT pe3ysbTaT namMepeHusi, o61agaT BapMaTMBHOCTLIO, TO
X HeonpepesnieHHOCTM MOTYT 6bITb NOMTYYEHbl NOCPEACTBOM cTaTUCTUYecKUX npoueayp. OAHAKO Ha npakTuke
Takoil noAxoj pefKo MOXeT 6biTb peann3oBaH BCAeACTBME OFPaHUYEHUA HA BPEMEHHbIE U HbIE pecypchl, No-
3TOMY HeonpeAesieHHOCTb pe3ynbTata U3MepeHnsi 06bIYHO OLEHUBAKT, MCMNOb3Yst MaTeMaTUYeCcKy0 MOAE/b
N3MEpPEHNS 1 3aKOH TpaHC(OPMMpPOBaHNS HEONpPeAENeHHOCTEN. DTO 06bSACHSAET UCNO/Ib3yeMoe B AaHHOM Py-
KOBOACTBE fonylLieHne, 4To M3MepeHNe MOXHO MOAENMpoBaTb MaTremMaTWyeckum C TOYHOCTb, LOCTAaTOYHOW
Ansa obecnevyeHus TpebyemMoin TOYHOCTM M3MEpPEHUS.

3.4.2 TlockonbKy MaTemaTuyeckass Mofeflb MOXeT 6blTb HEMOJIHOM, AN OUEeHWBaHUA HeonpeaeseHHo-
CTW Ha OCHOBe JaHHbIX HabnwaeHuli cnegyet obecneunTb gnana3oHbl BapMaTtUBHOCTU BAMSIOWMUX BEANYNH,
COOTBETCTBYHOLLME TEM, YTO UMEKOT MECTO B NPakTUYECKMUX YCNOBUAX U3MepeHunid. A8 nonyvyeHms focToBep-
HbIX OL,eHOK HeonpeaesieHHOCTM PeKOMeHAyeTCcs Mo BO3MOXHOCTU MCMO/b30BaTb aMMMpuyeckme martematu-
yeckue MOAENMN, OCHOBaAHHbIE HA AOJ/ITOBPEMEHHbIX M3MEPEHUAX KOMMUYECTBEHHbIX BEINYMH, a TaKXe 3TasIoHbI
CPaBHEHUSI U KOHTPOJIbHblE KapTbl, NO3BOMIAKOWME CYANTb, HAXOAUTCSH NN U3MEpPEHWe MNof CTaTUCTUYECKUM
KOHTponeMm. Ecnv gaHHble HabNwAeHnn, BKNYas pes3ynbTaTbl CTATUCTUYECKU HE3aBUCUMbIX U3MEPEHUI Of-
HOW 1 TOli )Xe U3MepAeMoit BE/IMYMHBI, CBUAETE/IbCTBYIOT O HENOJIHOTE MOAENUN, TO MOAE/Nb AO/KHA ObITh Nne-
pecMoTpeHa. Mcnonb3oBaHMe XOpPOLWO CN/IaHUPOBAHHbIX 3KCMNEPMMEHTOB NO3BOSAET CYLLECTBEHHO MOBbLICUTH
[OCTOBEPHOCTb OLLEHOK HeonpegeeHHOCTH, MO3TOMY NJIaHMpPOBaHWE 3KCNepMMeHTa crefyeT paccMaTpuBaTb
KakK BaXHYl 4acTb B TEXHWUKE NMPOBEAEHUS N3MEPEHWIA.

3.4.3 YT06blI OUEHNUTb NPaBU/ILHOCTb PaboTbl UBMEPUTENIbHON CUCTEMbI, YaCTO CpaBHWBAKT BbIGOPOUY-
Hoe cTaHAapTHOE OTK/IOHEHME MOJTYYEHHbIX C ee NOMOLW b0 pe3ynbTaToB M3MepPeHuii ¢ oLUeHKol cTaHAapTHO-
r0 OTK/IOHEHUSA, MONYYEHHOI CYMMUPOBAHWEM COCTaBAAKLWMUX HEONpeaesIeHHOCTU OT pasHbIX MCTOYHWKOB.
B aTomM cnyyae Heo6X0A4MMO yuMTbiBaTb COCTaBASOWME HEONPEAENEHHOCTU (HE3ABUCUMO OT TOrO, Kak nosy-
yeHa MX oueHka — no Tuny A uam B) TONbKO OT TeX UCTOYHWUKOB, KOTOpble 06YyC/i0BAUBAOT BapuaTUBHOCTb
N3MepAemMoli BEIMUYMHBbI B XOA4€ 3KCMEPUMEHTA.

MpumeyaHue — [Ns 3TUX Leneli BCe UCTOUHMKM HeomnpeaeieHHOCTU pa36rBatoT Ha ABe rpynnbl: Te, KoTopble
06yC/IOB/MBAOT BapMATMBHOCTb M3MEPSIEMOli BEMMUMHBI B XOAE 3KCMEPUMEHTA, U Te, KOTOpbIE B XOAEe AAHHOr0 3KCnepu-
MeHTa Ha M3MEHEHMWs1 3HAUYEHWIA N3MepsIeMOli BENMUMHBI BIIMSIHUS HE OKa3bIBAOT.

3.4.4 Ecnu HeonpefeneHHOCTb MOMPaBKM Ha cucTemMaTuveckuii aphekT HesHauuTesbHa Mo cCpas-
HEHWI0O C CYMMapHOIl cTaHAapTHOW HeonpeneneHHOCTLI0 pe3ynbTata U3MepeHus, To ee Npu OLEeHUBaAHUK
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HeonpeAeneHHOCTU pe3ynbTaTa U3MEPEHUS MOXHO He yunTbiBaTb. EcnM cama nonpaBka Ha cuctemaTtuye-
CKMA 3 heKT He3HauynTesbHa NO CPABHEHUID C CYMMapHOW CTaHA4apTHON HeonpefesieHHOCTbH pesynbTarta
n3MepeHus, To AOoNycKkaeTCsa He BHOCUTb 3Ty NOMNpaBKy B pe3ysbTaT udMepeHus.

3.4.5 Ha npakTtuke, 0co06eHHO B 061aCTM 3aKoHOA4ATE/TbHOW METPOIorMnN, N3MepPUTENbHbIM Npubop vyacTto
NoOBEPSAT CPaBHEHMEM C 3Ta/IOHOM, U MPW 3TOM HEONpenesIeHHOCTU, CBA3aHHble C 3Ta/IOHOM W npoueay-
poii cpaBHeEHWA, NPeHebpexnmo Masnbl N0 CpaBHEHUIO € Tpebyemoli TOYHOCTbIO noBepku. MNMpumMepoM MoxXeT
CNYXWUTb WCNONIb30BaHNE 3TaZIOHOB Macchbl Mpu NoBepke BecoB. Ecnv cocTaBnsawlWMMKM HeonpeaesieHHOCTH
BCNeACTBME WX MasioCTM [O0NYCTMMO MpeHebpeyb, TO pa3HOCTb MexXAy MokasaHMem npubopa U 3TasioHOM
MOXHO paccmaTtpuBaTbh Kak NOrpewHocTb nogepsemoro npubopa (cm. Takke F.2.4.2).

3.4.6 ViHorga pesynbTaT M3MEPEHUs BbipaxawT B efuHULax 3TasloHa, a He B COOTBETCTBYHLWUX eau-
Huuax MexpayHapoaHoi cuctembl efuHuy BenmuuH (CU). Takum o6pasom, MO CyTu, pe3ynbTaT U3MepeHus
BblpaxalT B BUAE OTHOWEHUSA K MPUHATOMY 3HAaYeHUI0 aTanoHa. Npu aTom HeonpeaeneHHoCTb, NpunnucaHHas
pe3ynbTaTy U3MEpPEHUS, MOXET ObiTb CYL|ECTBEHHO MEHbLIE HeonpefeneHHOCTHN, KoTopass umesa 6bl MecTo
npy BbipaXeHnn pesynbTata usMmepeHusa B eguHuuax CU.

Mpymep — MNpeum3nNOoHHbI NCTOYHUK HANPSXKEHNS Ha auoae 3eHepa KasimbpyroT MeTO40M CpaBHEHUS C
3Ta/IOHOM MOCTOSHHOIO HanpsHXeHUsi Ha ocHoBe adhdhbekTa ko3edcoHa. ns pacyeTa HanpshkeHUsl, co3aaBa-
€MOro 3Ta/IoHOM, MCMOJ/Ib3YHT 3HaYeHne NoCTOAHHOM [)ko3eddcoHa, PeKOMEHAOBaHHOE AJ1S1 MeXAyHapoAHOro
npuMeHeHuss MKMB. OTHocuTeNbHas cyMmMmapHas cTaHgap THas HeonpegeneHHocTb uc(V9/Vs (cm. 5.1.6) kanu-
OpPOBKN UCTOYHMKa Ha Anode 3eHepa byaeT paBHa 2 m10~8, ec/in HanpshkeHVe NCTOYHMKA VS BbIpaXKEHO B OTHO-
CUTENbHbLIX eAMHMLAX Yepe3 HanpskeHne, co3gaBaeMoe 3 Ta/IoHOM, 1 4 m10~7, ec/in OHO BbIpaXeHOo B eAnHULLAX
CU (T. e. BonbTax). Pa3HuLa B oLeHKax 06yc/ioB/ieHa AO0MOMIHUTE/IbHOW HeonpeaeieHHOCTbHO, CBSA3aHHOW C
BblpaXeHneM nocTosiHHoM [hko3edhcoHa B egnHumyax CU.

3.4.7 Own6GKN NpU perucTpaunun WM aHanmse AaHHbIX MOTYT BHOCUTb 3HAUYUTE/bHY HEU3BECTHYH NO-
rPELHOCTb B pe3ynbTaT namepeHus. Ecam owmbka Bennka, TO €e MOXHO BbISIBUTb NPOBEPKOW AaHHbIX, HO
Heb6o/blMe OWNBKM MOTyT 6biTb 3aMacCKMpoBaHbl CAyYaliHbIMW U3MEHEHUSIMU U3MEPSEMOi BENUYUHBbI UMK
faxke ObITb NPUHATbLI 3a cnyqaﬁHble n3MmeHeHuns. Takme owWnNB6KN HE UMEKT OTHOLIEHUS K HeonpeaeneHHoCTn
n3MepeHus.

3.4.8 XoTs HacTosiwee PyKOBOACTBO ycTaHaB/MBaeT 060 METOAO0N0INI0 OLEHUBAHUSA HEONpPeaeNeH-
HOCTU, ero NpMMeHeHne TpebyeT OT NoMb30BaTeNsl KPUTUYECKOTO MbIlUIEHNUS, UHTEN/IEKTYyaIbHOW YeCTHOCTH
N KOMNeTeHTHOCTU. OueHNBaHWE HeoNpeaesiIeHHOCTU Hesb3si paccMaTpuBaTh Kak TUMOBYK 3agadvy, Tpebyto-
LY NPUMEHEHNS CTaHAapTHbIX MaTtemMaTunyeckux npouegyp. OT nonb3oBartens TpebyeTca getasbHoe 3HaHWe
npupoabl M3MepPSieMON BeNNUYMHbLI M Npoueaypbl u3mepeHus. Mo3ToOMy KayecTBO OLEHKM HeonpeneneHHOCTH,
NPUNUCAHHON pe3ynbTaTy U3MepeHus, 3aBUCUT B KOHEYHOM cyeTe OT MOHMMaHMWs, KPUTUYECKOro aHanmsa u
npodyeccmoHanbHOM AO06POCOBECTHOCTN BCEX /UL, MPUHUMAKWMX yYacTMe B ee NOSIyHEHUN.

4 OueHVBaHWe CTaHAAPTHOW HeonpeaeIeHHOCTY

[ononHuTenbHOe PyKOBOACTBO NPEUMYLLECTBEHHO MPaKTUYECKOro xapakTepa no oueHMBaHWUIO COCTaB-
NAWKUX HeonpeaesieHHOCTN NPUBELEHO B NpuioxeHun F

4.1 MopgenupoBaHue namMmepeHus

4.1.1 B GONbLUNHCTBE C/lyYaeB M3MeEPSEMYH BE/IMYMHY Y HE N3MepPS0T HEMOCPeACTBEHHO, a onpeaens-
toT yepe3 N apyrux BenmunH Xv X2, ..., XN nocpeacTBoM (PyHKLMOHaNbHOW 3aBucumocTtn f

(L

MpumeyaHne 1— B HacTosAweM PyKOBOACTBE 415 YIPOLEHUS 3anuUc OAWH U TOT XXe CUMBOJT UCMO/b3yeTcs
AN 0603HAYEHNA KaK U3MEPSIEMOI BE/IMUMHLI, TaK U C/TydaiiHO nepemMeHHol (cM. 4.2.1), npeacTaBnstolleil BO3MOXHbIE
3HAYEHNA 3TOl BeNMYMHbI. ECnn ykaszaHo, YTO BennymHa X- UMeeT HeKoTopoe pacnpesesieHne BeposaTHOCTEN, TO OHa Mo-
HUMaeTCA Kak cryyaiiHas nepemeHHas. MNpy 3TOM npeAnosiaraeTcsl, YTO cama BeMunHa XapakTepusyeTcsi OAHUM-eLNH-
CTBEHHbIM 3HayeHvem (cMm. 1.2 n 3.1.3).

MpumeyaHne2 — Ecnm nveetcs psg HabMAeHWA ciyyaliHoil nepeMeHHoi, To k-e HabnogeHue cryyaiiHoi
nepemeHHoli X, o603HavaeTca XjK. Hanpumep, ecnm conpoTvBieHne pesnctopa 0603HaunTe R, To ero k-e HabnogeHve
o0603HavaeTcs Rk.

MpumeuvaHune3 — OueHka X; (CTPOro roBopsi, OLiEHKA MATEMATUUYECKOro OXuaaHus Xy) 0603HauaeTcs X
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MprMep — Ecnv K KNeMMam TepMope3ncTopa C IMHeHOM 3aBMCMMOCT b0 CONPOTUB/IEHNS OT TeMmre-
paTypbl C TeMNepaTyPHbIM KO3((ULMEHTOM a, UMEIOLLEro nNpu TemnepaType t0 conpoTusneHve RO, npu-
JI0XKeHa pasHOCThb NOTEHUUANOB V, TO paccenBaemMyto Ha JaHHOM TepMOope3ucTOope Npu TemMnepaType t MoLL-
HOCTb P (M3MepsieMyt0 BE/IMUUHY) paccunTbIBalOT no opmyrie

P =f(V, RO,a,t) = V2{Ro[1 + a(f - fO)]}.

NMpumedyaHue — [lpyrum MeToAaM M3MepeHust P GyayT COOTBETCTBOBATbL ApyrMe MaTemMaTuyeckue MoAesn.

4.1.2 BxogHble BeNMUYNHbIXN, X2, ..., XN, OT KOTOPbIX 3aBUCUT BbIXOAHAsS BE/IMUYNHA Y, TakKe MOXHO pac-
cMaTpuBaTb Kak M3MepsieMble BENYMHbI, Y OHU TOXE MOTYT 3aBUCETb OT APYrMX BENMYUH, BK/KYasA nonpas-
KM M nonpaBoYHble KOS PULMEHTbI Ha cucTtemaTmyeckne 3 eKkTbl, YTO YCAOXHAET BUA (PYHKLNOHANbHOWM
3aBucumocTu f, koTopasi, Takum 06pas3om, HUKOrAa He MOXET ObiTb B SIBHOM BuUAe onpefesieHa NOJIHOCThLHO.
Kpome Toro, dpyHKLMOHanbHaa 3aBUMCMMOCTb CMOXET 6biTb OnpegesieHa 3KCMNepUMEeHTaslbHO UM CYyLLecTBO-
BaTb TO/IbKO B BUAE anroputMa YMcreHHoro pacyeta. Moatomy B Hactoswem PyKoBOACTBE DyHKLMOHAIbHASA
3aBUCUMOCTb /'MOHUMaeTcs B 60/siee WMPOKOM CMbIC/e, a MMEHHO Kak (DyHKUMs, KOTopas BKI4YaeT B cebs
BCE BEJ/IMYUHbI, B TOM YMC/e NONpaBky 1 NonpaBoOYHbie KO3 PULNEHTbI, CNOCOOHbIE CYLECTBEHHO B/IUAThL Ha
HeonpegfeneHHOCTb usMmepeHus Y.

Takum o6pas3om, ecnu faHHble NokasbiBatoT, UTO (PYHKLMOHANbHASA 3aBUCUMOCTb /HE MoAenupyeT nsme-
peHue c Tpebyemoi TOYHOCTbIO, TO ANA yCTpaHeHUA HeafeKBaTHOCTU MOAE/NMN B HEe AO0/KHbl ObiTb BK/IHOYEHDI
[ONOIHUTENbHbIE BXOAHbIE BE/IMUYMHBI (CM. 3.4.2). BknoyeHnem AONOHUTENbHONM BXOLHOW BE/IMYMHBI MOXHO
yyecTb HEMOJIHOTY 3HaHUil O SABIEHUM, BAUSAKOLLEM Ha U3Mepsemyl BenuunHy. B npumepe 4.1.1 gononHu-
Te/lbHble BXOAHbIE BE/IMYMHBI MOTYT noTpeboBartbCs, HanpumMep, 4YTo6bl y4ecTb U3BECTHY0 HEPABHOMEPHOCTb
pacnpefeneHns TemnepaTtypbl N0 pe3ncTopy, HEIMHEWHY 3aBUCMMOCTb CONPOTUB/IEHUA pe3ucTopa OT TeM-
nepaTtypbl WM 3aBUCUMOCTb COMPOTUB/IEHUSA OT aTMOCK(EPHOro AaB/IEHUS.

MpumevyaHune — BToxe Bpems chopmyna (1) MOXET MMETb CaMblii NPOCTON BMA; Hanpumep, Y= X1-X 2. Takasi
MOZieflb COOTBETCTBYET, K NPUMEPY, CPAaBHEHWIO ABYX ONpeaeneHnii O4HON 1 TOM e BenuymHbl X.

4.1.3 BxogHble BeANYUHbI X.,, X2, ..., XN MOryT 6bITb pasgenieHbl Ha ABe Tpynnbi:

- BE/INYNHbI, 3HAYEHNA U HeornpeLesnieHHOCTW KOTOpbIX OnpefensatoT HenocpeaCTBEHHO B TeKylleM u3-
MEpPEHUN. DTN 3HAYEHUA N HEONPELENEHHOCTU MOXHO MOMYYUTb, HANpUMep, B pesynbTaTe 0AHOKPaTHOro Ha-
61104EeHNS, NOBTOPHbIX HAGMIOAEHWIA MM MO OCHOBAHHBLIM Ha OMnbiTe cyXaeHusaMm. OHM MOTyT BK/AKOYaTb onpe-
AeneHns nonpaBoK K NoKasaHusM npuboOpoB M MOMPaBOK Ha BAUSAKOLWIME BENNYMHLI, Takne Kak okpyxatlias
TemnepaTypa, aTMoc)epHoe JaB/ieHUEe W B/IAXHOCTb;

- BE/INYNHbBI, 3HAYEHUS U HEeOoNnpefeneHHOCTMU KOTOPbIX MOMYy4YeHbl U3 CTOPOHHUX WUCTOYHWKOB. K HUM
OTHOCATCS BE/IMUYUHbI, CBSAI3aHHbIE C aTTeCTOBaHHbIMY 3TasloHaMu, cCTaHAapTHbBIMKM o6pa3uamMn BeL,ecTB 1 Ma-
Tepuanos, a Takke Be/IMYNHbI, 3HAYEHNS KOTOPbIX yKa3aHbl B CNPaBOYHMKaX.

4.1.4 OueHKy M3MepsaemMoil BenYnHbI Y, 0603Havyaemyro y, nonydatwT u3 copmynbl (1), nogctaBnsasa B
Hee BXOAHble OUeHKM XV X2, .... XNans N BXoAHbIX BenyuH X.,, X2, ..., XN. Takum o6pa3om, BbIXOLHasA OLEH-
Kay, aBnswwasnca pesynbTaToM U3MEPEHUS, NUMEEeT BUg

MpumedyaHne — B HEKOTOPbIX C/yYasix OLEHKY Yy MOMy4YaloT Kak cpegHee apudgmeTnyeckoe (cm. 4.2.1) n Hesa-
BUCUMbIX onpegenennii YK BenmumHbl Y no cpopmyne

4=1 4=1

KOra Kaxkaoe onpefesieHe UMeeT OfHY M Ty Xe HeonpeaesleHHOCTb U Kakaoe OCHOBAHO Ha MosiHoM Habope Habrogae-
MbIX 3Ha4YeHWit N BXOAHbIX BEMYMH X,, MOMTyYEHHbIX B OAHO M TO Xe Bpemsi. ITOMY Crocoby ycpenHeHUs crefyeT oTaaTb

— — — 1n
npeanoyTeHve nepes pacyetom no copmyne y =/(x 1, X2 XN\ rge X, =—" X jk — cpegHee apudmeTmyeckoe
nicL
oTAenNbHbIX HabntogeHnin Xjk B Tex cnyyasx, koraa yHKUMOHasIbHast 3aBUCUMOCTL / HENMHeHa. s NHeiHol 3aBucu-
MOCTM /yKka3aHHble ABa cnocoba ycpeaHeHust AatoT oayHakoBble pesynbtatbl (M. H.2 1 H.4).

4.1.5 OueHKy CTaH4apTHOTO OTK/IOHEHWs pe3ynbTaTa M3MepeHus (OLEHKW BbIXOAHON BesiMYMHbl) y B
BMe CyMMapHoli cTaHgapTHoli HeonpeAeneHHOCTH, 0603HayaemMoit ucly), NonyyaiT U3 OLEHOK CTaHA4apTHOro
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OTKNOHEHUSI pPe3ynbTaToB U3MeEPEHUI (OLEHOK) X, KaXA0N BXOAHO BENMUMHBLI B BUAE CTaHA4apTHbIX Heomnpe-
JeneHHocTel, o6o3Hauyaemsbix r/(x,) (cm. 3.3.5 u 3.3.6).
4.1.6 Kaxkayto BXOAHYH OLLEHKY X, U CBA3AHHYIO C Heil cTaHgapTHYH HeonpeaeneHHocTb [/(x,) nonyvakwT

M3 BEPOATHOCTHOIO pacnpefeneHns 3HauyeHuin BXOAHOI BenuumHbl XTI DTO BEPOATHOCTHOE pacnpepeneHue
MOXHO WMHTEpPNpeTMpoBaTb Kak YaCTOTHYH BEPOSATHOCTb, OCHOBaHHYI Ha cepun HabnwgeHuii Xjk senu-

YnHbl Xj, UM Kak anpuopHoe pacnpegeneHune. OUEHKN COCTaBASAOWNX CTaHAAPTHOM HeonpeLeneHHOCTH Mo

TMMNY A OCHOBaHbl Ha YaCTOTHOM NpeAcTaB/ieHUN BEPOSITHOCTM, a Mo Tuny B — Ha anpuoOpHbIX pacnpegene-

Husix. CnefyeT NOHMMATb, YTO B 060MX C/yYasax pacnpefeneHuns oTpaxarT HEKOTOpoe MoAeNbHOe NpeacTaB-
NIeHNe 3HaHWUI O CrlyYyailHOW NMepemMeHHOM.

4.2 OueHnBaHWe CTaHZapTHOI HeonpeaesieHHOCTN Tuna A

4.2.1 B 60NbWMHCTBE C/y4yaeB Haunyuwel OLEHKON mMaTemMaTUyeckoro oxugaHus ug caydaiiHbiM 06-
pa3om u3MeHsiloleiics BenuunHbl g [CriydyaiiHON nepeMeHHo (C.2.2)], ANs KOTOpPOi Npu NOCTOSHHbLIX YC/0-
BUSIX M3MepeHus (cMm. B.2.1.5) 6blmM nony4veHbl N He3aBUCUMbIX HabnwaeHunii gk, asnsetca cpegHee apud-
MeTnyecKoe (UM npocto cpefHee) 3HayeHne q u3 N HabnwaeHni:

1in
da=-"'L (k- 3)
4=1
MoaTomy Agns nonyvyeHus pesynbtata M3MepeHus y no dopmyne (2) B Kka4yecTBE OLEHKU X, BXOLHOW
Be/NIMYMHBI Xj N0 pesynbTaTam M He3aBUCUMbIX MOBTOPHbIX HabntoaeHnn Xjk ncnonb3yoT cpegHee apudmeTu-
yeckoe 3HauvyeHune x, = Xjt Bbl4MCAEHHOE B COOTBETCTBUM C hopmynoit (3). OueHKy BXOAHbIX BENYMH, OTHO-
cAWMXCA KO BTOpOW rpynne no 4.1.3, ANA KOTOPbIX NOBTOPHbIE HABGAAEHUA OTCYTCTBYIOT, MONy4YalT ApYTrMMu
MeTodamu (cm. 4.1.3).
4.2.2 Pa3bpoc 3HauyeHunii B HaboaeHnax gk 06ycnoBieH cayvyaiHbiMW U3MEHEHUSAMWU BAUSIOLLNX BENN-
YynH (cnydaliHbiMu acdhdpekTamu, cm. 3.2.2). BoibopouHyto gucnepcuto s2(gk), seasoLLyoca OLeHKoW gucnep-
cun 02 ANA AaHHOro pacnpefeneHnss BEPOSATHOCTEN BENUYMHbLI (, NosydarT no popmyne

s2(q*)="S (4 y-q)2- 4>
7=
MonoxuTenbHbI kBagpaTHbili kopeHb S(QK) 13 BbIGOPOYHOIM Aucnepcun HasblBalT BbIGOPOUYHbLIM CTaH-
[apTHbIM OTKNOHEHWeM (cM. B.2.17). 3Ta BenuuMHa xapaktepusyeT U3MeHUYMBOCTb HabnaeHni gk unu, Tou-
Hee, Nx pasbpoc OTHOCMTENIbHO CpPeAHero 3HavyeHus (.

4.2.3 Haunnyullei oueHkoin gucnepcun cpeaHero 3HadeHus cr2(g), a2(q) =crgin, siBnsietcs

SA)=£IM . (5)

Bbi6opouHas aucnepcusi cpeaHero 3HavyeHus s2(q) v BbIBOpOYHOE CTaHAapTHOE OTK/IOHEHME cpea-
Hero 3HauyeHus s(q), paBHOE NOMIOXWUTE/IbHOMY KBaApPaTHOMY KOpHI0 U3 S2((Q), onpeaensitoT KOJIMYECTBEH-
HO, HACKO/MIbKO XOpOlUeil OLEeHKOW maTematuyeckoro oxugaHus [ik BenuuuHbl g siBnsieTcs ¢, U MOryT 6biTb
MCMO/Ib30BaHbl B KAYECTBE Mepbl HEOMpPEAENEHHOCTH (.

TakuMm o6pas3omM, CTaHAAPTHYH HEeonpefeneHHoCTb U(X]) OueHKM X- = X/( MONy4YeHHYK Mo M He3aBUCU-
MbIM NMOBTOPHbIM HabnaeHnsaAM XjKk BXOgHOW BeNWUMHbI X,, ONpeaensioT KakK u (xj) =S (*/) ¢ ncnonb3oBaHueM
copmynbl (5) ans oueHkn s2(Xjj. Ansa ypo6erBa ty2(x;) =s2(xr) u n(x,-) =s(x/) nHorga HasbiBalT COOT-
BETCTBEHHO Aucnepcueli Tuna A n cTaHgapTHON HeonpefeneHHOCThio Twuna A.

MpumeuyaHunel — Yncno HA6GMOAEHWI N AOMKHO GbITb AOCTATOUYHO 6OMLLUMM, UTOGLI g U S2(Q) SBASNCH Ha-
[EXHbIMU OLEHKaMM MaTeMaTUYeCckoro 0XuaaHus YK criydaiiHoli nepeMeHHol q 1 AUcnepcum MaTemMaTuyeckoro oxuaa-

HUA a2(f4) =c2/n COOTBETCTBEHHO (CM. npumevaHue K 4.3.2). [py NoCTpoeHUn A0BepUTeNbHbIX UHTEPBasIOB (CM. 6.2.2)

cnefyet yunTbiBaTh pasnuuve mexay s2(q) v a2(q). Ecnm q pacnpegeneHa no HopMasibHOMY 3aKoHy (cM. 4.3.4), To 3To
pasfinume yunTbiBaeTcsl NMPUMEHEHEM -pacrnpeaenieHns A1s BbIGopoUuHoro cpeaHero (cm. G.3.2).

MpumedaHune2 — XOTS OAHOW 13 OCHOBHbIX XapakTEPUCTUK pacrnpeaeneHns BeposTHOCTEN SBNAETCH MEHHO
Avicnepcusi, B 4aHHOM cilydae S2(q), Ha npakTuke yaobHee mcnonb3oBaTk S((), MOCKOMbKY 3Ta BeMUMHA UMEET Ty Xe
pasMepHOCTb, UTO KA, W Gonee NpocTa A/1si BOCMPUSTUSA, YeM AMCNEepCUst.
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4.2.4 Ana I/I3MepeHI/II7I, npoBOANMBIX B XOPOLWO M3BECTHbLIX YC/IOBUAX NoA CTATUCTUYHECKMM KOHTPOJIEM,

MOXeT 6bITb AOO0CTynHa 06beAnHEHHAd OLEeHKa ancnepcun s2 (VIJ'IVI 06beMHEHHOE Bbl60p0‘-IHOE CTaHgapTHOE
OTK/1IOHEeHune Sp) Ecnn 3HavyeHune |/|3mepﬂeM0|7| Be/IMYUHbLI ( onpeaesnialT Nno M He3aBUCUMbIM Ha6ﬂIOAeHI/IFIM,

TO B KQYeCTBE OLeHKM BbIGOPOYHOI AUcrnepcun CpefHero 3HauyeHuss q pekoMmeHAyeTcsi npuHumatb S2jn, a

He s2Igk)/n, a B kKayecTBe cTaH4AapPTHOl HeonpegesieHHOCTM cooTBeTcTBEHHO U =sD/yfn (cm. npumeyaHue
K H.3.6). '

4.2.5 Yacto Ana nonyvyeHums OLEHKM X, BXOAHOW BesMuYuMHbl X, UCNOMb3YIT (DYHKLUOHAbHYIO 3aBu-
CUMOCTb, MOJIYYEHHYI MO 3KCNEepMMEHTasIbHbIM AAHHbIM METOLOM HauMeHbLINX KBaapaToB. BbibopouHble
OLLEHKM ANCNEePCUn N CTaHZAPTHbIX OTKIOHEHW NapamMeTpoB PYHKLMOHANbHON 3aBUCUMOCTH, a Takke 3Have-
HWIi, MPOrHO3NPYEeMbIX NO AaHHOW PYHKUMOHA/IbHON 3aBUCUMOCTU, O0ObIYHO MOTYT ObITb S1IETKO BbIYMCEHbI C
NOMOLL b XOPOLWO M3BECTHbIX cTaTUCTMUYecknx npoueayp (cm. H.3 un [8]).

4.2.6 MNpwu 3a89BNEHMN OLEHKU cOoCTaBNsOLW e HeonpeaeneHHoCcT U(xj) Tuna A Bcerga Heo6xoaMMo yka-
3blBaTb COOTBETCTBYHLLEE €li Ynco cTeneHeln ceoboabl vy(C.2.31) — cm. G.3. B npocTeiiwem cnyyae n He-
3aBUCUMbIX HabnwaeHnin, korga xy = X, n"(x,) =s(X/),v,=n- 1L

4.2.7 B cnyvyae KOppenupoBaHHON (Hanpumep, BO BPEMEHM) NOCNeAOBATENIbHOCTN HaOMOAEHNA BXOA-
HOW BENNYUHbI cpefHee 3HayeHne N BbIGOPOYHOE cTaHAapTHOE OTK/OHEeHWe, NOoMy4YeHHble cornacHo 4.2.1 wn
4.2.3, MOryT 6bITb HeagekBaTHbiMU OUEeHKamMun (C.2.25) cooTBeTCTBYHOLWMX CTAaTUCTUK (C.2.23). AnA aHanu3a
Taknx HabnwaeHui cnepyet UCMNONb30BaTb CTaTUCTMUYECKME npoueaypbl, cneynanbHO pas3paboTaHHble Ans
06paboTKn psAfOB cAy4vainHbIX KOPPENMPOBAHHbLIX Pe3ynbTaTOB N3MEPEHUIA.

MpumedyaHue — MNprMepoM creunasibHbIX NpoLeayp SBASKTCA Te, UTO UCMOMb3YHT A/l 06paboTkM pesysibTa-
TOB M3MEPEHUIT 3TA/IOHOB YacTOTbl. MOXET 0Ka3aTbCsl, YTO M3MEpEHUsl, MPOSIBAsIOLLME Cebsl KaK HEKOPPEMPOBaHHbIE Ha
KOPOTKOM VHTepBasie BPeMEHM, JO/MKHbI PAcCMaTPUBATLCS Kak KOPPEeMpOBaHHbIE Ha Gosee A/INTesbHbIX MHTEpPBaax C
NpYMEHEeHVEM CreLuaibHbIX MeToAoB 06pa6oTkM (cM., Hanpumvep, [9], rae noApo6HO paccMaTpUBaETCs Tak HasbiBaemas
avcnepcusi AnnaHa).

4.2.8 AHanus3 oueHuBaHna HeonpegeneHHocTn Tuna A B 4.2.1—4.2.7 He ABNAeTCA UCYepnbiBaOLWUM.
CyuiecTByeT MHOr0 CMTyaunii, MHOr4a AOBOJIbHO CAOXHbIX, TPEOYIOLLMX NPUMEHEHUSA Pa3HbIX CTATUCTUYECKUX
MeTOo0B. BaXHbIM nNpuMepoM SABAAETCA NJaHWpPOBaHWE IKCMEPUMEHTA, YacTO OCHOBAHHOE Ha NPUMEHEHUN
MeToAa HauMeHbLUMX KBaApPaToB, B LenaX KanmbpoBKW ANA OLEHKW HeonpeAesieHHOCTeN, CBA3aHHbIX C Kpa-
TKOBPEMEHHLIMW W A,0/ITOBPEMEHHBIMW CAyYaliHbIMW U3MEHEHUSAMUW Pe3y/bTaTOB CAMYEHU MaTepmanbHbIX
3Ta/IOHOB C HEU3BECTHLIMU pasmMepamu efuHuL, BENUYUH (HanpuMmep, KOHLEBbIX Mep AJIMHbI, 3Ta/IOHOB Mac-
Cbl) C 3Ta/IOHAMUN CPaBHEHUA C M3BECTHLIMW MepejaBaeMbiMU pasmepamu efuHuL, BenunyuH. B Takux cpas-
HUTENILHO MPOCThLIX U3MEPUTE/IbHLIX 3afa4ax COCTaB/AlLIMe HeonpeseNeHHOCTU YacTo MOXHO OLEHUTbL Mo-
CpeAcTBOM AMCNEPCUMOHHOro aHanunsa (cM. H.5) pesynbTatoB nepapxmyecknx akCnepnuMeHToB ANA 3a4aHHOro
yncna ypoBHel nepapxuu.

MpumeyaHune — Ha HA3KMX CTyNeHsIX NOBEPOYHOI CXEMbI, KOrAA pasMep efuyHULbl BeNWUMHLI, nepesaBaembiii
3Ta/IOHOM CPAaBHEHWSI, CUATAKT U3BECTHLIM TOYHO (MOCKOJIbKY 3TU 3TaUI0HbI BbIIM Ka/IMGPOBaHbI C UCMOIb30BaHUEM Nep-
BWYHbIX 3TA/IOHOB), HEONPELE/IEHHOCTb pesysibTaTa KasIMbpoBKM MOXET COCTOSITh TO/IbKO M3 CTAHAAPTHOW HeonpeaeneH-
HOCTM Tuna A, 3a KOTOPYH MPUHUMAtOT 06beANHEHHOE BbIGOPOYHOE CTaHAAPTHOE OTK/IOHEHWE, MOJSYYEHHOE B YC/IOBUSIX,
MOJIHO XapaKTepPU3YHLLMX U3MEPEHME.

4.3 OueHnBaHue cTaHAapTHOM HeonpeAesieHHOCTU Tuna B

43.1 [ns oueHkn x- BXOAHON BenuuuHbl XT KoTopas He Oblna onpejenieHa B pesynbTare NOBTOPHbIX
HabGNAeHNA, 3HAYeHUS oueHku gucnepcum u2(Xj) unn cTtaHAaApTHON HeonpefeneHHocTU iy(x,) mony4yawT B
pe3ynbTaTe 0606LLeHUA U aHanu3a Bceli AOCTYMHON MHGOpMauuM 0 BO3MOXHOIM BapuaTUBHOCTM XTI Takas
nHopMaums MOXeT BK/oYaTb B cebs:

- faHHble MPeALecTBYOWNX N3MEPEHNIA;

- NONly4YeHHble OMNbITHLIM WM TeOpeTU4Yeckum NyTem CBeAeHUs O CBOWCTBaxX maTepuasioB U xapakTepwu-
CTMKax npubopos.;

- XapaKkTepucTuku, 3asBnsemMble U3roToBUTeNem;

- faHHble, MPMBOANMbBIE B CBMAETENLCTBAX O KanMbpoBKe U APYTNX AOKYMEHTAaX;

- HEOMpeeNeHHOCTU BE/IMYMH, KOTOPble BMECTE CO 3HAYEHUAMM ITUX BEIMYNH NPUBELEHbI B CNPABOYHNKAX.

Ans ypo6eTBa oueHkn U2(X) 1 u(x;), NoNyyYeHHble TakuM 06pa3oM, HasblBalOT COOTBETCTBEHHO AUCMEp-
cueli Tvna B n cTaHgapTHOW HeonpeAeneHHOC T Tuna B.

MpumevyaHne — EcCim X, NOly4eHO M3 M3BECTHOrO anpuopHOro pacnpefesnieHnsi BEeposiTHOCTENR, TO COOTBET-
CTBYHOLLYYHO 3TOI BENMYMHE QUCTIEPCUIO criedyeT 0b6o3HadvaTh a2(X;). OgHako Anst ynpoleHuss B HacTosilem PykoBogcTtee
NCNONb3YHTCs 0603HaYeHUss n2(x,) n u(x,).

n
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4.3.2 MpaBunbHOE KUCNosb3oBaHWe JOCTYNHO MHOpMauMnM ANs OUeHUBaAHWS cTaHAapTHOW Heonpepae-
NeHHOCTN Tuna B TpebyeT hm3nyeckon MHTYULUM, OCHOBAHHOI Ha OMbITe U 06LWMX 3HAHMUSAX, KOTOpasi MPUX0o-
ONT C HaKOMJIEHHON npakTukoii. CnepyeT NOHMMAaTb, YTO OLEHKA CTaHOAapPTHONM HeonpegesieHHOCTW Mo Tuny B
MOXeT BblTb HE MEHee HafexXHOoW, YeM oLeHKa cTaHfapTHOl HeonpegeneHHOCTM No Tuny A, 0COGEHHO ecnu
nocsieHsis NoJlydeHa B yC/IOBUAX HEDOMbLIOIO Yncaa CTaTUCTUYECKN HE3aBUCUMbIX HaBMO4EHWIA.

MpumeyaHune — Ecnu pacnpepeneHve BeposiTHocTen g (cMm. npumedaHne 1k 4.2.3) ABASETCS HOPMasIbHbIM,

TO oTHoweHue o[s(g)]/a(g) npubnuanTensHo pasHo [2(n - 1)]~1/2. Takum obpa3om, ecnm NpuHATL 0-[s(g)] B kayecTBe

HeonpeaeneHHocT s(g), To aAns 10 HabnopeHwid (N = 10) oTHocUTeNbHast HeonpeaeneHHocTb s(q) 6yaeT paBHa 24 %,
a ana 50 HabnogeHuii (N = 50) — 10 % (gononHUTeNbHas UHdopMauya npuBefeHa B Tabnvue E1 npunoxenus E).

4.3.3 Ecnn oueHKa X, B3siTa U3 TEXHWYECKOW JOKyMeHTauuu M3roToBUTENsl, CBUAETENbCTBA O MOBEpke,
CnpaBOYHMKA WM APYroro AOKYMEHTa/IbHOrO MCTOYHUKA, B KOTOPOM 3HAUYEHUE HEeOoNpefefIeHHOCTU X- faHOo B
BUAE CTAaH4APTHOIO OTK/OHEHMUS, YMHOXEHHOr0 Ha HEKOTOPbIN KO3 (hULMEHT, TO CTaHaPTHY HeonpeaeneH-
HOCTb U(X-) MOXHO NOMYyYUTb, pasfesiMB CNpPaBOYHOE 3HAYEHUE HEOMNpefesieHHOCTM Ha 3TOT KOA(h(hULMEHT, a
OLLEHKY Ancrnepcumn U2(Xj) — BO3BeAA NOJyYeHHbI pe3ynbTaT B KBagpar.

Mpumep — CornacHo cepTUUKaATY O Ka/IMOPOBKE Macca ms 3 Ta/loHa U3 HEPXXaBeLLEN CTan C HOMU-
Ha/lbHbIM 3HadyeHvem 1kr paBHa 1000,000325 r, a ero «HeonpeaesieHHOCThb B BUAE Y TPOEHHOIo cTaH4ap THOro
OTK/IOHEHMs paBHa 240 MKr». B 3TOM crflydae cTaH4apTHYH HeonpeaesieHHOCTb 3Ta/loHa Macchbl Nnosy4a-
T kak ufmj = 240/3 = 80 MKr. 3TO COOTBETCTBYET OTHOCUTENbLHOW CTaHAap THOW HeonpeaeeHHOCTU
u(msg)/ms = 80 m10~9 (cm. 5.1.6). OueHka gncnepcum cocTapnseT n2(T” = (80 m10~§2=6,4 « 10-9r 2

MpumeyaHune — Kak npaBuio, UCTOUHUK MHCHOPMALIMK, YKa3bIBAOWWMIA HEONpeaeneHHOCTb M3MEPEHUsT Ka-
KOl-NGO BEIMUMHBI, He MPUBOAWUT COCTaBASIOLME ITOW HeonpeaeneHHoCcTU. B 6OMbLIMHCTBE C/lyyaeB MpU BblpaKeHUm
HeornpeaeneHHOCTU U3MEPEHVsi B COOTBETCTBUM C HACTOSILLMM PyKOBOACTBOM 3TO HE UMEET 3HAYEHUS, MOCKOJIbKY Mpu
BbIYMC/IEHN CYMMApHOW CTaHZapTHOW HeonpeaesieHHOCTY pesy/ibTata M3MepeHUs eAMHO06PasHO CyMMUPYHOTCS CTaH-
[apTHble HEONPEeENEHHOCTN BCEX BXOAHbIX BEIMUMH (CM. pasgen 5).

4.3.4 MpuBogrmas B TOM UAN MHOM UCTOYHMKE MHGOPMaLMs O HEONPeAEeNeHHOCTU X, He Bcerga umeer
BWUA, BE/INYMHBI, KpaTHOW CTaHAApPTHOMY OTK/IOHEHUI0, Kak paccMmoTpeHo B 4.3.3. YacTo Takyl Heonpepenex-
HOCTb OnpeaensioT B BUAE MHTepBana c yposHeM gosepusa 90, 95 wam 99 % (cm. 6.2.2). Ecnm He ykasaHo
MHOE, TO MOXHO MPeanosiokuTb, YTO AJ1S pacyeTa yka3aHHOro UHTepBana 6blfla MCNosib30BaHa runoTtesa o
HOpMasibHOM pacnpegenieHun (C.2.14) BennuuHbl X;. B aTom cnyyae ctaHgapTHY0 HeonpeaesneHHOCTb ANns
X, NonyyalT feneHnemM NpuBeLEHHOrO B UCTOUYHUKE MHGOPMAaLMM 3HAYEHUS] Ha COOTBETCTBYHOLMIA KO3dhdu-
LUMEHT ANA HOpMasibHOro pacnpepgesieHus. Tak, BbllleyKa3aHHbIM TPEM YPOBHAM [OBEpPUS COOTBETCTBYHT
cnepywume koachdunumenTol: 1,64; 1,96 n 2,58 (cm. Takke Tabnuyy G.1 npunoxenusa G).

MpumeyaHne — B Takom MpeanosiokeHnn He 6bi1o Bbl HEO6XOAMMOCTU, ecnn Gbl HeonpeaeneHHOCTb bblna
Bblpa)XXeHa B COOTBETCTBUM C pekoMeHZaumsMu Hactoswero PyKOBOACTBA, B KOTOPOM MOAYEPKMBAETCA HEOOXOAMMOCTb
npu 3asiBNIEHNN HeonpeaesieHHOCTY BCerga ykasbiBaTb MCNO/Ib3yeMblii koadddhmumeHT oxeata (cm. 7.2.3).

Mprvmep — CornacHo cBMAeTeNbCTBY O K&/IMOPOBKE CONPOTMBAEHNE RS 3 Ta/lOHHOI0 pe3nucTopa C Ho-
MUHa/IbHbIM 3HadyeHrem 10 Om paBHO 10,000742 Om £ 129 mkOM npu TemnepaType 23 °C, U ykasaHo, YTO «He-
onpegeneHHocTb 129 MKOM COOTBETCTBYET UHTEpPBa/ly C ypoBHEM foBepus 99 %». B 3 TOM cnydae cTaH-
[AapTHYI HeonpeaeneHHOCTb COMNPOTUBAEHNA MOXHO MPUHATL paBHoW ufRJ = 129/2,58 = 50 mkOm. 3TO
COOTBETCTBYET OTHOCUTENBLHOM CTaHdapTHOW HeonpegeneHHocTH U(R9/Rs =5,0 m10~6 (cm. 5.1.6). OueHka
pucnepcun pasHa N (RJ = (50 m10~62 = 2,5 m10~9 Om2

4.3.5 PaccmoTpuM cnyyali, korga Ha OCHOBE HEeKOTOPOro MCTOYHWMKAa MHAIOpMauMM MOXHO cgenaTb 3a-
KN0OUYEHME, YTO 3HAYEHNEe BXOAHOWN BeNUYMHBLI X, C PaBHON BEPOATHOCTbLIO MOXET HaxXoAWTbLCS Kak B npegenax
WHTepBana OT a_ A0 a+, Tak U BHe 3TOro uHTepsasna. Apyrumu cnosBamu, BEPOATHOCTb TOr0, YTO 3HayeHue X,
HaxoguTcAa B MHTepBasie oT a_ Ao a+ pasHa 0,5 wan 50 %. Ecnv ecTb OCHOBaHMA NPeanosioXnTb, YTO pacnpe-
JeneHne BeposiTHOCTEN X; 6/1IM3KO K HOPMasibHOMY, TO IyUlUei oueHKol X, Ansa X; byaeT cpefHsasa Toyka 3Toro
nHTepBana. O603HauYNB a NOAYLWMPUHY UHTEpBana, a = (a+- a_)/2, MOXHO NpuHATL U(X]) = 1,48a, NOCKO/bKY
ONA HOpPManbHOTro pacnpefieneHns ¢ maTtemaTnyeckum OXugaHuem A n cTaHfapTHbIM OTK/IOHEHWEM O UHTep-
Ban A + a/l,48 oxBaTbiBaeT nNpn6an3utensHo 50 % pacnpegeneHus.

Mpumep — CTaHO4YHUK, onpeaeniaa pasmMepbl geTanu, pewwnn, 4To ee g/imHa | ¢ BepoaTHocThio 0,5 Ha-
XxogmTca B MHTepBasie oT 10,07 go 10,15 mm 1 3anucan aTo B Buge | = (10,11 + 0,04) MM, NOHMUMas NMog 3 TuM,
yTo 0,04 — nHTepBan c ypoBHeM gosepusa 50 %. B aTom cnyyae a = 0,04 MM, 1N B NpeanosioXeHnn Hop-
Ma/IbHOro pacnpefesieHUss BO3MOXHbIX 3HadeHU | cTaHgapTHas HeonpeneneHHOCTb A/IMHbl OyaeT paBHa
1) = 1,48 m0,04 = 0,06 mm. OueHka gmncnepcun 6ygeT m2(1) = (1,48 +0,04)2=3,5 m10~3 MM2.
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4.3.6 PaccmoTpum cnyvali, nogo6HbI n3noxeHHomy B 4.3.5, HO Korga Ha OCHOBe MMmerlelica nHgop-
MaLun MOXHO yTBepXfAaTb, UYTO «B ABYX C/yyasx W3 Tpex 3HayeHue X, OyfeT HaxoAuTbCA B WHTepBase oT
a_ fo a+. [ipyrumn croBamu, BEPOSATHOCTb TOrO, YTO 3HaYeHue X, HaxoAuTCsa B UHTepBasie OT a_ A0 a+ paBHO
npnénusntensHo 0,67. Torga ¢ AOCTATOYHbIM OCHOBaHWMEM MOXHO MPUHATbL (X,) = a, MOCKOMbKY ANA HOP-
ManbLHOro pacnpejesieHua ¢ MaTeMaTuyeckum OXugaHuem L U CTaHAapPTHbIM OTK/IOHEHWEM O UHTEpBan A4 + O
oxBaTbiBaeT Npuban3nTensHo 68,3 % pacnpegeneHus.

MprumedyaHne — ToYHOE 3HAYEHWE CTAHAAPTHOIO OTK/IOHEHUS O, COOTBETCTBYHOLLETO MHTEPBAJTY C LOBEPUTESb-
HO BepoATHOCTbIO p = 2/3, paBHO 0,96742, Torga cTaHAAPTHYH HeonpeaeneHHoCTb iv(X,) cnegoBaio BGbl NOyYNUTb MO
dopmyne un(x() = a/0,96742 = 1,033a. OgHaKo CTOMb BbICOKAsk TOYHOCTb BbIYUC/IEHUI CTaHOAPTHOM HeonpeaeseHHOCTY,
04YeBUWHO, He SIBSIETCA ONpaBAaHHON.

4.3.7 B page cny4yaeB MOXHO OLEHUTb TOMIbKO FpaHuubl (BEPXHUIA U HMKXHWIA npepensl) gnsa X,, B yacT-
HOCTU yTBEPXAATb, UTO «A/1S1 BCEX MPAKTUYECKUX Liesieil BEPOATHOCTb HaxoXAeHUs 3HaUYeHus X, B uHTepBane
0T a_pfo0 a+6u3ka K eanHuLe, a BHe NpeaesioB 3TOr0 MHTepBasa — Hecylw,ecTBeHHa». Ecnm gononHuTensHas
MHOpPMaLUa O BO3MOXHbIX 3HAYeHUAX X; BHYTPW YKasaHHOrO WHTepBasa OTCYTCTBYeT, TO ocTaeTca npeg-
NONOXWTb, YTO BEPOATHOCTb ANA X- NPUHATHL Nt060e 3HaYeHMe B npefenax MHTepBana ogmMHakoBa (Y4TO CO-
O0TBETCTBYET PABHOMEPHOMY WM NPSAMOYTrO/IbHOMY pacnpefesieHut0 BeposiTHocTel, cM. 4.4.5 U pUCYHOK 2).
Torpa X, paBHOe MaTemMaTM4YeckoMy oxugaHuio XTI 6yaeT cpefdHeli Toukoli MHTepBana, X- = (a+ + a_)/2.
Ovcnepcuio u2(X) Takoro pacnpegeneHus onpegenstoT no dopmyne

)
Ecnun pasHocTb Mexay rpaHuuamu, a+- a_, 0603HaunTb 2a, 10 hopmyna (6) npumeT BUA

a2(x/) =a2/3. @)

MpumeuyaHue — ECmM cocTaBnsiowasi HEONpPeaeNeHHOCTH, MoJlyYeHHast TakuM 06pa3oM, AaeT 3HAUUTESbHbIN
BKNa/ B HEOMNpeAeNeHHOCTb pesynibTata U3MEepPEeHusi, TO Lie/1IeCo06pa3Ho PacCMOTPETb BO3MOXHOCTb MOJTyYeHUs A0Nosi-
HUTENLHOI MHDOPMaLMK /151 YTOUHEHUSI BUAA pacnpeaeneHus.

Mpumep 1— CorslacHO CNPaBOYHMKY 3HAYEeHNe TemMnepaTypHOro KoadguruneHTa IMHENHOr o paclumpe-
HUA uncTor meam npu 20 °C a20(Cn) paBHO 16,52 m10~6 °C~1, a NOrpeHOCTb 3TOro 3Ha4eHNs He NpeBbILLaeT
0,40 m10~6 °C~1 Ha ocHOBaHMWN TakKoW OrpaHMYEHHON NHOPMaLMN MOXHO TO/IbKO NPeAnosioKNTb, YTO 3Ha-
yeHne a20(Cvn) paBHOBEPOSATHO pacnpenesieHo B uHTepsasie oT 16,12 m10~6 o 16,92 m10~6 °C~1 n 4TO BeEpO-
ATHOCTb HaxoxgeHns a20(Cv) BHe NpefesioB 3TOro MHTepBala OYeHb Masa. Jucnepcuio CUMMMeTPUYHOro
NPSAMOYro/IbHOro pacnpegeneHns BO3MOXHbIX 3HadeHnii a20(Cn) ¢ nonywmnpuHon a = 0,40 m10~6 °C~1 MOXHO
nonyunTb no dgoopmyne (7): n2(a20) = (0,40 « 10~623 =53,3 » 10~15°C~2 Torga cTaHAapTHas HeonpeaeneHHOCTb
6yneT paBHa n(a20) = (0,40 K0~6)/43 =0,23-10~6 °Crl

Mprmep 2 — B TeXHUYECKNX YCIOBUAX U3roTOBUTE/eM LMEPOBOro BOMIbTMETPA YKa3aHo, YTO «B Mpo-
MeXyTKe OT roga [io AByX /e T Nocne Ka/ImbpoBkM Npnbopa ero NorpeLiHocTb COCTONT M3 OTHOCUT €/IbHOM
NnorpeLHocTn, paBHol 14 m10~6 1 NOrpewHoOCcTW, NPUBEAEHHON K npeaeny namepenuii (1 B), pasHoi 2 « 10~6.
MycTb cnycTsa 20 MecsLeB Noc/e KUMO6pOoBKM NOBTOPHbIE N3MEPEHUS HanpsbkeHnsa V B ananas3oHe Ao 1B gann
cpefHee 3HadeHne V =0,928571 B. lNpu 3TOM M3BECTHO, YTO CTaHfapTHas HeonpeaeneHHOCTb No Tuny A,
cBfi3aHHas C M3AMEHUYMBOCTbLIO NPY NOBTOPHbIX HabnaeHUAX, n(y) =12 MkB. OueHKy cTaHZapTHO Heorpe-
[EeNeHHOCTW No Tuny B No TexXHNYecKuM yCnoBuUsaM U3roToBUTE/SA MOXKHO MONYYUTb B MPeAnonioXeHUn, 4To
yKasaHHasi MM NOorpeLuHoCcTb onpefeniseT CUMMMeTPUYHbIE MrpaHuLibl PaBHOMEPHOI O pacnpeeneHns agauTns-
Hoii nonpaBku AV K V € HyfleBbIM MaTeMaTMNYECKAM OXudaHneM. Torga nosayLwmnpurHy a gvanasoHa BO3MOXHbIX
3HaveHuii AV onpegensaoT Kak a = (14 m10~6 m=0,928571 + (2 m10~§ ml = 15 m10~6 B nnmn 15 mkB, 1 13 chopmynbl (7)
nonydatoT nM2(AV) =75 mMkB2n = 8,7 MKB. OLeHKa 3Ha4YeHNs1 U3MepPSIEMO BeNNUnHbI V, AN NPOCTOTbl
ob603Havaemasi TeM Xe cumBosioM V, paBHa V =V +AV =0,928571 B. CymmapHyl CTaHAapTHyK Heornpege-
NEHHOCTb 3TOW OUEHKM NOJTyvaloT CYMMMPOBaHWEM CTaHO4apTHOW HeonpegenieHHOCTU No Tuny A, paBHO
12 mMkB, n cTaHgapTHOM HeonpeaeneHHOCTU No Tuny B, paBHoi 8,7 MkB. O6LmMiA MeT 04 CyMMUPOBaHNSA CO-
CTaB/AWMX CTaH4ap THOV HeonpeaeieHHOCT W AaH B pasgene 5 a 9TOT KOHKPe THbI NpuMep pacCMOTPeH
B 5.1.5.

4.3.8 B paccMoTpeHHOM B 4.3.7 ciiyyae BepxHAs (a+) U HWXKHAS (a_) rpaHuubl gnanasoHa U3MeHeHMWi
BXOZHON BesMuMHbl X, MOTyT GbiTb PaCMO/IOXEeHbl HECUMMETPUUYHO OTHOCUTENILHO Jlyylleil OueHKU X:= Tak,
€C/I HWXHIOI TpaHuLy NpefcTaBuTb B BUAE @ = X;- b, a BEPXHIOKW — B BUAe a+ = X, + b+, To MOXeT 6bITb
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cnpaBeanueo ycnosue b_ @ b+. Mockonbky B 3TOM c/yyae X, (MaTeMaTuyeckoe oxugaHue X,) He HaxoauTCs
nocepeguHe MHTepBana OT a_ A0 a+, TO pacnpefesieHne BeposiTHOCTel X, He MOXeT OblTb PABHOMEPHbIM
B AaHHOM MWHTepBase. lMpn aToOM MMerweincas nHpopmaynum mMoxeT 6biTb HEAOCTATOYHO, 4YTOOLI cAenatb
060CHOBaHHOE 3aK/l0UYeEHNEe 0 BUAE pacnpeaeneHnsi, a Npon3Bo/bHbI BbIGOP pasHbiXx Moaenelt pacnpeaene-
HWSI gacT pasHble OLeHKM gucnepcun. B aTom cnyvae npocTeliwei oueHKol gucnepcun siBnsieTcs

o(x (b++b_)2 (a+-a_y

>
A2, 12 12 ®)
KOTOpada coBnagaet c,qmcnepcmeVl npAMOYTrosibHOIo pacnpeneneHna B MHTepeane U.IVIpVIHOVI (b++ b_) (aCVIM-

MeTpUYHbIE pacnpepeneHus paccmartpusatoTcs Takke B F.2.4.4 n G.5.3).

Mpumep — TMycTb B npumepe 1 (4.3.7) B cNpaBOYHWKE 3HAYeHWE KoaPpuuMeHTa [aHO Kak
a20(Cu) = 16,52 m 10r6 °C~1 u yka3aHO, YTO «HauMMeHbllee BO3MOXHOe 3HaudeHne KoaduuueHTa paBHO
16,40 m10~6 °C~1, a HanbonbLee — 16,92 m10~6 °C~1». Torga b = 0,12 m10~6 °C~1, b+ = 0,40 m10r6 °C~1 n no dop-
myne (8) nonyyvaem n(a20) =0,15 m10~6 °C~1

MpumeyaHnel — BO MHOMMX NPaKTUYECKNX U3MEPUTE/bHBIX CUTYaUMAX, KOrda rpaHuLbl acCMMETPUYHbI, Le-
Necoo6pasHO BHOCUTL NONPaBKY B OLEHKY X- HA BennduHy (b++ b_)/2, 4To6bl HOBasl OUeHKa X' BeUYMHBI X, Haxoaunach
nocepeguHe ananasoHa, x- = (a++a )/2. 3T0 cBegeT cuTyauuto K Ciyyalo, pacCMOTPEHHOMY B 4.3.7, Npy HOBbIX 3HauYe-
HUAX b+=b'= (b++b_)/2 =(at+-a_)/2 =a

MpumeyaHne 2 — OCHOBbIBAsCb Ha MpUHUMMNE MakCMMyMa 3HTPOMUM, MOXHO MokKasaTb, 4YTO B CAy-
yae acMMMETPUYHbLIX [PaHWUL, MNJIOTHOCTb BEPOSITHOCTU pacnpefeNieHnss € MaKCUMaslbHOW 3HTponueld vmeeT BUg
p(X,) = Nexp{-A,(X( - xy}, rae A n X aBnawTca pelweHnem cucTembl ypaBHeHuit: A = [b_exp{Xb ) + b+exp(-Xb+)]~\
X = {exp[X(b++ b )-1}/{b_exp[X(b++ b ) + b+}; X>0 B cnyyae b+>b_un A< 0 B cnyyae b+ < b . [lucnepcms Takoro pac-
npegenexns uveet Bug a2(xy) = bt - (b+- b)IX

4.3.9 B cnyyae, paccMoTpeHHOM B 4.3.7, OTCYTCTBME UHGPOPMALUM O BOZMOXHbIX 3HAYEHUAX BESTUYUHDI
Xy B npefenax rpaHuy, ee n3MeHeHus OT a_ 0 a+ He No3BO/NMO0 cAenaTb MHOTO NPeAnoioXeHNs O NNOTHOCTU
pacnpegeneHus BeposaTHOCTeRn XI KpoMe Kak NPUMHATbL ee NOCTOAHHON B Npejenax MHTepeasa oT a_ [0 a+u
Hy/1leBO BHe 3TOro MHTepBana. PacnpegeneHune BepoOATHOCTel Takoro Buga COA4EpPXWUT paspbiBbl (Ha rpaHu-
Lax MHTepBsana), 4To 3a4acTyl He MMeeT nog co6oii AcCHO PU3NYEeCcKon OCHOBbI. BO MHOMMX criyyasix MOXHO
oXupaTtb, YTO 3HayeHus X, B6AM3W rpaHuy, MHTepBasa ropasfo MeHee BEpOATHbI, YeM B ero LeHTpe. Torga
CUMMETPUYHOE NMPAMOYTo/ibHOE pacrnpejenieHve uenecoobpasHo 3aMeHUTb CUMMETPUYHBIM Tpaneueuniasnb-
HbIM pacnpefefnieHnemM C WHUPUHOW HMKHETO OCHOBAHMA a+- 3_ = 2a W LUMPUHOIN BepxHero ocHoBaHusA 2a(3,
roe 0 < 3< 1. Mpu p —> 1 310 pacnpepeneHne CTpeEMUTCA K NPAMOYTro/ibHOMY, pacCMOTpeHHOMY B 4.3.7, a npu
P —»0 — Kk TpeyrosibHOMYy [cM. 4.4.6 1 pUcyHOK 2 b)]. MaTemaTunyeckoe oxugaHue BenUUUHbI Xy 419 TakKoro
TpaneuenganbHOro pacnpegeneHus 6yaet paBHo X, = (a_+a+)/2, gucnepcusa a2(x,) onpegensertcs no cpopmyne

a2(xy) =a2(1+p2)/6, (9a)
a B cnyvae TpeyronsbHoro pacnpeaenexvus (P = 0):
a2 (xy) = a2/6. (9b)

MpumevyaHne 1— [N HOPMasILHOTO pacnpefeneHns ¢ MaTeMaTUyeckuMm OXxuiaHvem [ U CTaHO4apTHbIM OT-
K/IOHEHWEM a B MHTEpBas1 A + 3a nonagatT npubnuanTensHo 99,73 % 3HadeHuit cnydaiiHoli nepeMeHHol. Takum obpa-
30M, EC/IN MPUHSTb, YTO MHTEPBaU/T OT a_ [0 a+ oxsBaTbiBaeT He 100 %, a 99,73 % 3Ha4yeHuid, 1 4YTO cyyaliHas NepemeH-
Has pacnpefesieHa no 3akoHy, 6/1IM3KOMY K HOpMasibHOMY (3TO ByAeT AONONHUTENbHOW nHdopMaumein o pacnpegeneHum
C/ly4aiiHOW NepeMeHHOl MO CpaBHEHWIO C TOM, YTO paccMoTpeHa B 4.3.7), To a2(x() = a2/9. [Ina cpaBHeHWS: Aucnepcus
CMMMETPMUYHOIO NPSMOYTONIbHOTO pacnpejerneHns Ha MHTepBasie NoyLpYHON a pasHa a2/3 [hopmyna (7)], a gncnepcus
CUMMETPUYHOIO TPEYroNibHOro pacnpefenieHns Ha MHTepBasie MOMYLIMPUHON a pasHa a2/6 [dopmyna (9b)]. Paznuums B
3HAYEHUSX ANUCNepCuin aTUX Tpex pacnpefeneHnin 4OBONIbHO He3HauNTe IbHbI N0 CPABHEHUIO C pasHuLUein B 06bemax WH-
dhopmauum, Tpebyemoii 41 060CHOBaHMS BbIGOPa TOTO MM MHOTO pacnpeneneHus.

MpumeuvaHune?2 — TpaneuengasibHOe pacnpeesieHMe MOXHO pacCMaTpvBaTh Kak CBEpTKY ABYX MPSMOYrofb-
HbIX pacnpegenexuii (cm. [10]): ogHOro C NONYWMPUHON a.,, PaBHON ONHE cpefHein nuHum Tpaneuun, al= a1l + (3)/2,
[pyroro — ¢ NOMyLUMPUHON a2, paBHON A/IMHE CPefHeil NMHUM TPeyrosibHWKa, o6pa3oBaHHOrO GOKOBON NIMHWEN, Omy-
LLEHHOI U3 Hee BbICOTON M YaCTbi0 HUXHEro OCHOBaHWA Tpaneumun, a2 = al - P)/2. Torga gucnepcuto Tpaneueniaib-
HOro pacnpefeneHns U2 MOXHO NpeacTaBuTb B BUAE CYMMbl AWCNEPCUI 3TUX ABYX MPSAMOYTOMbHbIX pacnpegeneHuii:
n2=a2/3 +al/3. CBepTKy pacnpefefnieHnii MOXHO UHTEPNPETMPOBATb TAaKKE KakK C/ydyaiiHyto NepeMeHHyto, pacnpege-
NNEHHYI0 M0 PaBHOMEPHOMY 3aKOHY Ha MHTepBavle 2a.,, 3HaYEeHNe KOTOPOro U3BECTHO C HEKOTOPOW HeonpeneneHHOCTLHO,
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onpefensieMoii ApyruM paBHOMEPHbLIM pacnpefesieHNeM Ha UHTepBasie 2a2, T. €. Kak paBHOMEPHO pacrnpeenieHHy ciy-
yaiiHyl0 nepemeHHyl, rpaHuLpl pacnpeienieHnsl KoTopoli TOUHO HeusBecTHbl. Ho faxe ecnn a2 coctasnsieT 30 % a.,

CTaHJapTHOE OTK/IOHEeHUEe TpaneLenaaibHoro pacnpegeneHus 1 6yaeT npesbiwate aYn/3 MeHee yem Ha 5 %.

4.3.10 BaxHo, 4T0o6bl OHM 1 Te Xe CoCTaBNALLMe HeonpeaesieHHOCTU He 6binn yuTeHbl 60s1ee 04HOro
pasa. Ecnu coctaBnsawwasa HeonpegeneHHoCTn, 06ycrioB/ieHHas KOHKpPeTHbIM 3dppekToM, nosiyyeHa oueHu-
BaHMeM Tuna B, To oHa foNXHaA BOWTM Kak He3aBUCMMas cOCTaBAsALWasa Npu pacyete CyMMapHOW cTaHAapT-
HO HeonpeaeneHHOCTN TO/IbKO B TOM 4YacTu, B Kakoil aTOT ahhEeKT He Bbi3biBAET BapnaTUBHOCTM pe3ybTaToB
n3mepeHuns. 3170 obycnoBneHO TeM, YTO Ta YacTb adpekTa, KoTopas BHOCUT BKNang B BapMaTUBHOCTb, yXe
BK/IlOYEHA B COCTAB/IAIOLLYI0 HEONPEeAeNeHHOCTU, NOIYYEHHY Ha OCHOBE CTATMCTMYECKOro aHanusa Habio-
LeHuni.

4.3.11 O6CcyxXAeHMe OueHMBaHUA CTaHAApTHOW HeonpepgesieHHocTu Tvna B B 4.3.3—4.3.9 npoBegeHo
Ha KayeCTBEHHOM ypoBHe. OHaKo NosyyYeHne OLEeHOK HeonpeneneHHOCTU B MakCuMasibHO BO3MOXHOW mepe
[O/MKHO 6bITb OCHOBAHO Ha KOIMYECTBEHHbIX AaHHbIX, kKak nogyepkmBaetca B 3.4.1 n 3.4.2.

4.4 Tpadpuueckas UNMCTPaUNS OLEHMBaAHUSA CTaHAapTHOM HeonpeaesieHHOCTH

4.4.1 Ha pucyHke 1 rpadmyecks nokasaHa OUEeHKa 3Ha4YeHWs BXOLHOM BenuuuHbl X, U OLEeHKa Heomnpe-
[eNeHHOCTN 3TON OUEHKM MO BblGOpke (MOBTOPHbIM HabAAEHUAM) U3 reHepasibHON COBOKYMHOCTU C HEus-
BECTHbIM 3aKOHOM pacnpefeneHus.

4.4.2 Ha pucyHke 1 a) nokasaH npumep, Korga BXOAHOW BennunHoin X, sBnsietca Temnepatypa £ a
Hen3BeCTHbIM pacnpefefneHnem SAB/AETCA HOpMa/ibHOe pacnpefefsieHne ¢ maTteMaTuyeckum OXugaHuem
(if = 100 °C u cTaHAapTHbIM OTKAOHEeHMeM a = 1,5 °C, NNO0THOCTb BEPOATHOCTU KOTOPOro onucbiBaeTcsa ¢op-
Mynoin (cm. C.2.14)

1f
2

_ ex
P(O= aypir P

MpumevyaHue — W3 onpefeneHnss NIOTHOCTU pacrnpegeneHus BeposiTHOCTel p(z) cnepyeT HeOBGXOAVMMOCTb
BbINOSIHEHUS ycnosua Jp(z)dz =1

4.4.3 Ha pucyHke 1 b) nokasaHa ructorpamma n =20 NOBTOPHbIX HabnAeHuli "TemnepaTtypbl £ B3ATbIX
npeanosioXNTENbHO, U3 TeHepasibHOW COBOKYMHOCTWU, KOTOpas OonucbiBaeTcs pacrnpegesieHneM, n3obpaxeH-
HbIM Ha pucyHke 1 a). lns nocTpoeHusa ructorpammbl HabNOAEHUSA, 3HAYEHUA KOTOPbIX AaHbl B Tabnuue 1,
6bI1n CrpynnNuMpoBaHbl B Knacchl wupunHoin 1 °C. (Tuctorpamma nprvBefeHa B KayecTBe MAMOCTpaLumn; ee no-
CTPOEHNE He BXOAUT B CTATUCTUYECKUA aHann3 faHHbIX.)

Ta6nunya 1— [BaguaTb NOBTOPHbIX HAGIHOAEHWIA TEMNEPATYPbI £ CrpynnMpoBaHHbIX B Kacchl WMprHoin 1 °C

MpaHmup! kaccoB (T, <t<t2)
Pe3ynbTatbl HabnoaeHwii t, °C

HwxHAs rpaHvua knacca I, °C BepxHsia rpaHuua knacca 2, °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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OKoHuaHVe Tabnmupl 1

panmupl knaccos ([, <t < t2)
Pe3ynbTarbl HabNAEHWI t, °C

HwkHss rpaHnua knacca ¢ °C BepxHsia rpaHuua knacca 2, °C
102,5 103,5 102,72
103,5 104,5 —
104,5 105,5 —

CpeaHee apudmeTuyeckoe (Un cpefHee) 3HaueHue t u3 n = 20 HabnwAeHW, BblYMCIEHHOE Mo dhop-

myne (3), paBHo t =100,145 °C «100,14 °C, u npegnonaraeTtcs, 4YTO OHO ABNSAETCS Ny4yllein oueHkol maTema-
TMYECKOro oxugaHus [it BenuuuHel t. BoibopoyHoe cTaHgapTHoe oTknoHeHue S(tk), BblumcneHHoe no dhopmy-

ne (4), paBHo s(tk) = 1,489 °C * 1,49 °C, a BbI6OpOYHOE CTaHA4apPTHOE OTK/IOHEHWE CpeAHEero 3HavyeHus ),
BbluncneHHoe no gpopmyne (5) u ABASAOLLEECS CTaHAAPTHOW HeonpeAeneHHOCTb0 U (t) cpefHero 3HayeHus
T, paBHo u(T) =s(T) =s(tk)U 20 = 0,333 °C« 0,33 °C.

MpumedyaHne — [JaHHble B Tabnuue 1 BbIrNSAAT Kak MNOJTyYEHHbIE C MOMOLLLIO BbICOKOTOYHOIO LMJIPOBOrO
3/1EKTPOHHOTO TEPMOMETPA, LUMPOKO NPUMEHSIIOLLErOCs B U3MEPEHNsX B nocnefHee Bpems. OfHako B AeNCTBUTEIbHOCTM
OHV HE COOTBETCTBYHOT peaslbHOMY U3MEPEHMIO W NPUBEAEHbLI TOMIbKO B KAUECTBE W/IIOCTpaLuu.

4.4.4 Ha pucyHke 2 rpahuyeckn nokasaHbl OLEHKa 3HA4YeHWUS BXOAHON BENNYUHbI X- U OLEeHKa Heonpe-
[EeNeHHOCTU 3TOW OLEeHKM ANA M3BECTHOro anpuopHOro pacnpefeneHvs (pacnpefeneHus, BbI6paHHOro Ha
OCHOBe Bceli umetouieica nHpopmaymm o X;). Kak 1 B npegbliaywem npumepe, npegnonaraercs, 4TO BXOAHOA
Be/INYMHON sABNseTca Temnepartypa t.

4.4.5 Ana cny4yas, NokasaHHOro Ha PUCYHKe 2 a), npejnofiaraetcs, 4To MMerLliasca nHgopmauma o
BXOHOW BennynHe t N03BOSSAET TONLKO CAenaTb 3ak/toYeHne, YTo OHa ONUCbIBAeTCA CUMMETPUYHBIM MPSAMO-
YroNbHbIM pacnpegeseHneM BepOATHOCTel B MHTepBasie C HWKHeW rpaHuuein a_ = 96 °C 1 BepxHen rpaHuLen
a+=104 °C, T. e. c nonywupuHoin a = (a+- a_)/2 =4a °C (cm. 4.3.7). MaTemaTnyeckas 3anncb 3TON NIOTHOCTU
BEPOATHOCTU UMeEET BUJ

p{t) = 1/2a; (ela_;a+],
P(O="°: fel[a.;a+].

Kak ykazaHo B 4.3.7, Hawnydwel OueHKo t saBAsetTca ee MaTtemMaTumyeckoe oxugaHue
[it=(a++ a_)/2 = 100 °C, uto cnegyet n3 C.3.1. CtaHgapTHas HeonpeAeNeHHOCTb 3TOl OUEeHKM byaeT paBHa
u([it) =a/n/3 =2,3 °C, uto cnegyet u3 C.3.2 [cm. popmyny (7)].

4.4.6 [Ona cnydas, noka3aHHOro Ha pucyHke 2 b), npegnonaraetcs, 4to O BenuuMHe t umeetca 6onee
o6wunpHan nHdopmaumsa, No3BonsWwas npeanonoXnTb, YTO AAHHON BeMYMHE COOTBETCTBYeT CMMMeTPUY-
HOe TpeyrosibHOe pacnpefenieHne BEPOSITHOCTEN C TeMu xe HwkHel (a_ = 96 °C) n BepxHei (a+ = 104 °C)
rpaHuLaMu un ¢ Toi e MoNyWwnpuHoin nHTepeana a = (a+- a_)/2 =4 °C (cm. 4.3.9). MaTemaTtnyeckas 3anuchb
3TO NIOTHOCTU BEPOATHOCTU UMeeT BUj

p(0 =K -0 /az; (e[(a++a_)/2; a+],

p(0 ==°; t €a_:a+].

Kak ykasaHo B 4.3.9, maTemMaTuyeckoe OxwugaHue BefnMYMHbl t paBHO [it = (a+ + a )/2 = 100 °C, uTo0
cnepyet n3 C.3.1. CtaHgapTHass HeonpeAeneHHOCTb 3TOl oueHkn b6yaeT paBHa WM(\XA =af/6 =16 °C, uTO
cnepyet n3 C.3.2 [cMm. dhopmyny (9b)].

910 nocnepgHee 3HaveHwue, r/(]if) = 1,6 °C, moxHo cpaBHuTb ¢ a(pf) = 2,3 °C, nonyyeHHbIM B 4.4.5 ans
NPAMOYrO/IbHOTO pacnpeAesieHns Ha TOM Xe MHTepBase wupuHoii 8 °C, a Takke c o = 1,5 °C gnsa HopmabHO-
ro pacnpejeneHnsi, NoKkasaHHOro Ha pucyHke 1 a), y koToporo 99 % 3HayeHuin nonagakT B MHTepBan oT-2,50
o + 2,580 Toli xe wupuHbl 8 °C, nc u(t) =0,33 °C, nonyuyeHHoli B 4.4.3 no 20 HabnOAEHMAM, KOTOpblE, Kak
npegnonaranocb, 6blsiM B3ATbI C/yvyaliHbiM 06pa3oM M3 TOFO e CamMOoro HoOpMasibHOro pacnpejeneHns.
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PucyHok 1 — padhmueckast WnCTpaLmus OLeHUBaHWsS CTaHAApPTHON HeonpeaeneHHoCTM

BXO,D,HOVI BEJ/INYMHbI MO NOBTOPHbLIM HabNaAeHNAM

a)

PucyHok 2, nuct 1— lMpadhmueckan nnnoctpayms oLeHMBaHUSA CTaH4apTHOW HeonpeaeneHHoCTH

BXOZHOW BEMYMHBI MO M3BECTHOMY 3aKOHY pacrpenesneHus
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-1— >
105t, °C

b)

PucyHok 2, nuct 2

5 OnpepaeneHne cymMapHO CTaHAapTHOW HeonpeaeeHHOCTU

5.1 HekoppenupoBaHHble BXO4Hble Be/INYNHbI

B HacTosAwem nogpasgene paccMOTPeH Cryyai, Korga Bce BXOAHble BeNUYMHbI He3aBUCUMBbI (C.3.7).
Cnyuai, korga ABe unun 6onee BXOAHbIX BE/IMYUH CBA3aHbl MexAay Co60W, T. e. KOpPpennmpoBaHHbl (C.2.8),
paccmoTpeH B 5.2.

5.1.1 CTtaHpapTHYl HeonpeaesieHHOCTb OUEHKM (pe3ynbTaTa U3MepeHus) y naMepsieMoit BennyuHol Y
nony4alT NyTeM COOTBETCTBYHLE ONpeeseHHOro CyMMMPOBaHMA CTaHA4apTHbIX HeonpeaeneHHoCTel BXoa-
HbIX OUEeHOK X1,X2, ..., XN (cm. 4.1). 3Ty cymMMapHyl0 cTaH4ap THYK HeonpeaeneHHOCTb OueHKn y o603Hava-
0T Kak uc(y).

MpumeyaHne — Mo Tem Xe NpuyMHaM, YTO yKasaHbl B MpumevaHun K 4.3.1, kaxablii M3 cumBosioB UC(y) 1
n2(y) Ucrnonb3lyeTcs B ABYX 3HAYEHUSIX.

p(f) =(f-a_)/a2; tela_;(<at++a V/ 4
5.1.2 CymMapHasa cTaHfapTHas HeonpepaeneHHocTb uc(y) npeacTaBisieT co60il NOSIOXNTENbHbIA KBa-
[ApaTHbI KOpeHb U3 CyMMapHOii gucrnepcumn, nonydaemoi no popmyne

10y

roe f — doyHkuma, onpegeneHHan B 4.1.1 [cM. cbopmyny (1)];
u(Xj) — ctaHgapTHasi HeonpeaeneHHOCTb BXOAHOM BENWUYMHbLI, OLeHeHHaa no Tuny A (cMm. 4.2) wnaun no Tuny B
(cm. 4.3).

CymMmapHas cTaHgapTHas HeonpegeneHHocTb UC(y) npeacTaBnsieT coboil oueHKy cTaHgapTHOro OTK/O-
HEHNS N3MepsieMOi BEMUNHBLI Y N XapakTepusyeT pa3bpoc 3HaAYEeHU, KOTOpble C 4OCTAaTOYHbIM OCHOBAHWEM
MOTyT 6bITb MPUNUCaHbI 3TOK BenuyuHe (cm. 2.2.3).

®opmyna (10), kKak 1 ee aHanor Ansa cryvyas KOppPesinpoBaHHbIX BXOAHbIX BenuunH — copmyna (13),
OCHOBaHa Ha annpokcumauuu PyHKUMoHanbHol 3aBucumoctn Y = f(X~,X2, .... XN) psgom Teiinopa nepsoro
nopsigka u B TepMuMHax HacToswWwero PykoBogcTBa npefctaBnseT co60i 3aKOH TpPaHCOPMMPOBaHNUA He-
onpepgeneHHocTelt (cm. E.3.1 n E.3.2).
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MpumeyaHne — Ecim diyHKUMoOHaNbHas 3aBMCUMOCTb f CylecTBEHHO HenvHelHa, To B dopmyne (10) ana
12 (y) [OMKHbI BbITb YYTEHbI Y/ieHbl pasnoxeHus B pag Telinopa BbiCLUMX NOpsSAKoB. Ecnn kaxaas us XypacnpeneneHa
No HOPMasIbHOMY 3aKOHY, TO Haubonee 3HauMMbIMK YsieHaMu 6osiee BbICOKMX NOPAAKOB, KOTOpble crieayeT fo6aBuTh B
npasyto yacTb hopmysibl (10), ABNstoTCA

NN d2f 8f daf
/Ele=1 Ay, X dxfixj 12(x/)u2(x/)-

Mpumep, Korga HEO6XOA4MMO Y4YMTbIBaTb YJIEHbI Pa3/iokKeHUs B psAg Teinopa BbiCWKMX MOPSAKOB, Mpu-
BegeH B H.1.

5.1.3 YacTHble npousBoaHble df/dxj cneayeTt noHumatb kak df/dXj npy Xy= xy(cM. npumedaHue 1 HUXe).

3TN Npon3BOAHbIE, Ha3biBaeMble Takke KoahduuneHTamm YyBCTBUTENbHOCTM, NOKa3biBAKT, Kak u3MeHseTcs
BbIXOHasA OLEHKa Yy C U3MEHEHNEeM BXOfHbIX OLEHOK X.,, X2, XN. Tak, npn He60/bLIOM U3MEHEHUN BXOLHON
oueHkM Xj Ha BeNUUUHY AXyoueHka y maMmeHutcs Ha (Oy)y= (&/Yoxy(4xy). Ecnm nameHeHne BXOAHOW OLLEHKM
X, cOBNagaeT C ee CTaHAapTHOW HeonpeAesieHHOCTbI0, TO COOTBETCTBYIOLWEE W3MEHeHue B y 6GyaeT paBHO

(df/dXi)u(Xj). MoaTomy cymmapHyto gucnepcuto M™(y) MOXHO paccMaTpuBaTb Kak CyMMYy AUCNEPCUIA BbIXOL-
HOIN OLEHKM Yy, KaXxaasi M3 KOTOpPbIX 06YyCNOBMEHAa Aucnepcuen cCooTBeTCTBYOWEN BXOAHON OLEHKM Xy 3TO No-
3BosifeT 3anucatb opmyny (10) B Buge

(lla)
/=1 /=1
rae
c,=eflax,; U,(y) =|c,|u(x,). (I1p)

MpumeuaHnel — CTporo roBops, YacTHble npomssogHble dffdXj npeacrasnsioT coboii 3HaveHns dfldXj B Touke
MaTeMaTUYeCKX OXMAaHWA BeNnuUmMH Xy OgHaKo Ha NpakTuKe 41 UX OLEHVBaHUS MCNOsb3YyT hopMyy

df o
X~ 3%q p0 . XN

MpumMmevyaHune2 — CymMapHyH0 CTaHAAPTHYH HeonpeaeneHHOCTb UC{Y) MOXHO paccumTaTh YAC/IEHHO, 3aMeHsIs
B hopmyne (11a) cyi(xy Ha

z,= 27 [XLowoXi +U(Xi) e, xn [ X1

TOo eCcTb YMC/IEHHYK OUEHKY MYy) MosyvyaloT, BbIYUCASAS U3MEHEHUSA Y NPU UBMEHEHUAX XYyHa + U(Xy u
- n(xy n npuHnmas u;(y) paBHbim |ZJ. MNpy 3TOM COOTBETCTBYHOLWMIA KOIPPULNEHT YYBCTBUTENILHOCTU CYyMOXET
6bITb NpeacTaBneH kak Z//w(x/).

Mpumep — Ncnonb3ys B npumepe K 4.1.1 B 4ensix ynpoLeHMs 3anmcn 0gHO N TO e 0003HauYeHne Kak g/isi
BE/INYMHbI, TaK 1 A/15 €e OLEHKM, MOXHO MOMYyYUTb CneayoLline oLeHKU KO3IULNEHTOB YYBCTBUTE/IbHO-
CTW 1 CyMMapHOW AMcnepcun:

¢, = dP/dV = 2v/{ rO[1+ ce(f- (,,)]} = 2PV,
a= 8P/8RO=-V 2{ r@[L+a{f - f0)]} =-P/RO;

,=8P/8a=-V2((-1)/{r0[1+a((- 10)]2] =-P(f- fo)/[1 +a{(- (<)

c4=dP/8t=-V 2a/|RO[1+a(f- f,)]2U -Pa/[1+a((-(,)];

w2(PAS2z(He )w(Hs 2@ f)2°2< =

=[c,u(V)]2+[c2u(R0O)]2+[c3u(a)]2+[cdu(f)]2=
=u2(P) +uf (P) +uf (P) +1/1J (P).
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5.1.4 NHorpa koadhpuymMeHTbl YyBCTBUTENbHOCTY CLUX, onpefensatT He pacyeTHbIM CNoco6oM U3 BuAa
hyHKLMOHaNbHOM 3aBUCMMOCTK f, @ aKCnepuMeHTasibHO, W3Mepssi U3MeHeHue Y, Bbl3BAHHOE W3MEHEHUEM
3afaHHON BXOOHOW BenWYMHbl X,, KOr4a 3HaYeHUs OCTaslibHbIX BXOAHbIX BE/IMYWH MOALEPXMBAKTCHA MOCTO-
AHHbIMW. B 3TOM cnyvyae He TpebyeTca 3HaHUA Buga pyHKLMOHaNbHOW 3aBucumoctu f (unm yactm atoin 3a-
BUCMMOCTM, €C/IN IKCNEepPUMEHTaIbHO ONpeaensatoT TO/IbKO HEKOTopble KO3 MULUEHTLI YYBCTBUTENIBHOCTK).
BmecTo 3TOro AocTaToyHO nonyuntb pasnoxeHue f B pag Telinopa nepsBoro nopsigka yepes aMnupuyeckue
KO3(hPnUMEHTbl YYBCTBUTENBLHOCTH.

5.1.5 Ecnn (hyHKLMOHaNbHY0 3aBUCUMOCTb A1 U3MEPSAEMOl BENUYMHBI Y pasfioxXuTb B psj B OKpecT-
HOCTU HOMWHa/bHbIX 3HaYeHuin X/0 BXOA4HbIX BENYUH X, N OrpaHNYMTbLCSA YNeHaMy nepBoro nopsgka (4to B
6O/MbLWINHCTBE CyyYaeB OyAeT A4OCTAaTOYHO XOpowuM npubamxkeHnem), To popmyna (1) npeobpasyeTcs Kk Buay
Y = Y0+ c151+c252 + ... + cNbN, rage Y0 = f(X10,X20, ..., XNO), ¢t = (a/¥aX,) B Toukax X-=X/0 n 8-= X, - X/0.
Takum o6pasom, B LensX aHanu3a HeonpefeneHHOCTU U3Mepsemyl BeJ/IMYMHY MOXHO annpoKCMMUpPOBaTb
NUHENRHOW dYHKUMeN, nepeinaa oT BXOAHbIX BENNYMH X, K X npupawieHmam 8- (cm. E.3.1).

Mpumep — B npumepe 2 K 4.3.7 OoLeHKa 3Ha4YeHNS N3MepsieMOi BesiMdmHbl uveeT Bug V =V +AV, rge

V - 0,928571 B, u[v/j-12 mkB, O(y)=0 n uMAVA=8,7 MKB. Mockonbky dVfdV =1 n dVjd*"AV~I, TO cywm-
MapHyo ancnepcuto 4ns V MOXHO NoayyunTb N0 doopmyrie

¥ (Y) = u2(V) +n2(AV) = (12 #1076)2+ (8,7 *10~6)2 = 219+10-12 B2.

CymMMapHas cTaHAapTHasi HeonpeaeneHHoc Th OyaeT paBHa uc(V) = 15 MKB, 4TO COOTBETCTBYET OT-
HOCUTe/IbHOM CyMMapHO cTaHZap THoW HeonpegeneHHocTu uc = (¥Y)/Y = 16 m10r6 (cm. 5.1.6). B gaHHOM npu-
Mepe cama n3mepsiemMas BesidmnHa (a He ee pasnoXeHune) BMsie T CA IMHERHOM OyHKUMEN BENNYMH, OT KOTOPbIX
OHa 3aBUCUT, C KoadpdpnumeHTamm c, = +1. N3 popmynbl (10) cnegyeT, uTo ecnm Y =cIX1+cN(2+ +cen*n»

N
a Koa(hhMumMeH T bl HyBCTBUTENIBHOCTHU C, MPUHMMAKT 3Ha4YeHuUs noc 1 nam munyc 1, To n2(y) =£un 2(*,)m
;

5.1.6 Ecnu QyHKUMOHa/bHas 3aBUCUMMOCTb mmeeT Bug Y = cXPl X P2,.... X"w, a cTeneHu p; npea-
CTaBNAT cob0l M3BECTHble (C NMpeHebpexumMo Manol HeonpegeneHHocTblo) yucna, To popmyny (10) ans
CYMMapHOW gMcnepcum MOXHO npeobpasoBaTb K BUAY

Luc (y)/yf="L[Piu{xi)/xif- (12)
/=1

OTa popmyna nmeet Takoli xe Bug, 4to 1 popmyna (11la), Ho BMecTo cymmapHoi gucnepcun t/2(y) B
Hee BXOAMT OTHOCUTEeNbHass cymmapHas gucnepcus [nc(y)ly]2, a BMeECTO OUEHOK Aucnepcuii BXOAHbIX Ben-
YMH U2(Xi) — ouEeHKM OTHOCUMTENbHbIX gucnepcuin M(Xy)xj]2. (OTHOCUTENLHO CyMMapHON cTaHhap THOM
HeonpeaeneHHOCTb M OTHOCUTENbHOW CTaHAap THOI HeonpeAeneHHOCTbIO ANs KaXA0i BXOAHOW OUEH-
Kn 6yayT cooTBeTcTBEHHO MC(Y)AW\ 1 t/(x)/|xl|; y @O, x P0).

MpumeyaHne 1— Ecnm dyHKUMOHaNbHASA 3aBUCHMOCTb UMEET BWZ, NPOV3BEAEHNS CTENEeHHbIX (DyHKUMIA OT
BXO[HbIX BE/IMYMH, TO ee Ierko NpeobpasoBatb B IMHENHYO 3aBUcUMOCTb (cM. 5.1.5) nytem noactaHoBku X, = X/0(1 + 8)),

n
YTO MO3BO/SIET MOAYHYNTL NPUGAKEHHYO thopmyny (Y -Y 0)/Y o X~/8/- Ecnm xe ncnosb3oBaTth onepauuo norapudmm-
/=1 N
poBaHusl, TO HOBble NepeMeHHble Z = 1nYun WE- InX,-6yayT cBsizaHbl TOYHON NIMHENHON 3aBUCUMOCTbo: Z Hnc + ~PyW/,-.
/=1
MpumeyvaHne2 — Ecnm kaxgoe p:-uMeeT 3Ha4eHne Ambo nac 1, nm6o muHyc 1, To oopmyna (12) npuHumaet
2 N 2
Bug \vc(y)/y] =X [u(x/)/x/] >T. e. B3TOM 4aCTHOM C/ly4yae OTHOCUTE/IbHAasi CyMMapHast AUCMEPCUST OLLEHKM Y NPOCTO
/=1
paBHa CyMMe OTHOCWTE/IbHbIX ANCNEPCUA BXOAHbIX OLEHOK X-

5.2 KoppenupoBaHHble BXOAHble BE/NNYNHDI

5.2.1 ®opmyna (10) n cBsi3aHHble C Heil hopMynbl, TakMe kak (11a) u (12), cnpaBeAnvBbl TOMLKO
cnlyyae, ecnm BXOfHble BefIMYMHbl X; He3aBUCUMbl WIN HEKOPPesIMpoBaHHbl (B faHHOM ciyvae nog X; NoHu-
MaloT C/lyyaliHytl0 NMepemMeHHy, B TO BPEMS Kak COOTBETCTBYIOLWAA eli Be/IMyMHa cUMTaeTCA NOCTOSAHHOW He-
M3BECTHON— cM. npumedaHme 1k 4.1.1). Ecnn kakue-nn60 n3 Xy B 3Ha4YMTENIbHO CTENEHN KOPPEesIMPOBaHHbI,
TO 3Ty KOPpPensaumio Heobxo4MMo NMPUHUMATL B pacyer.
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5.2.2 Ecnu BXofHble BE/IMYMHBI KOPPEMPOBaHHbI, TO hopmyna A4ns cymmapHoii gucnepcuu 12 (y) pe-
3ynbTaTa u3mepeHust 6yneT UMeTb BUJ,

N N 5 n1on of df
(13)
=1j=1 i=1j=/+1
rae x- u X ABNATCA OUEeHKaMW, COOTBETCTBEHHO, X, U Xy, a u(xrxj) = u(Xj,Xj — oueHka koBapuauuu x- u X.
CTeneHb Koppensuum mexay x,u XyxapaktepusyeTca oueHkoli KoadopuuymeHTa koppensumn (C.3.6)
' (14)

ui H x)'

rae r(X,X) = rQ4, Xj) u - 1 <r(xr xj) <+ 1. ECNn OUEHKM X- N Xy HE3aBUCUMBbI, TO T(XY, X)) = 0, 1 NO U3MEHEHUIO
3HaYeHUsA OAHOW M3 3TUX CNyYaliHbIX MEePEeMEHHbIX HEMb3si NPOTHO3MPOBaTb U3MEHeHUe 3HavyeHusa apyroi (6o-
nee nogpo6bHO AaHHbLIA Bonpoc paccmatpuBaeTtcsa B C.2.8, C.3.6 n C.3.7).

Mpn “cnonb3oBaHUU KO3 PULNEHTOB KOPPEensunn, KoTopble flerye MHTepnpeTupoBaTtb, Yem KoBapua-
uMu, KoBaprauuoHHoe crnaraemoe B oopmyrie (13) MOXHO NpefcTaBuUTb B BUE

2Ni1 IN o ' i (15)
XDu(xj)r(xi'xj)-
o - NCOLCICRY
Torpga ¢ yuetom copmynbl (11b) oopmyna (13) npuHumaet BuA
UF) =Z cru2(x/) +22 Z cleyo(x/)U(x/)r(x,.,xy).
= =1 y=/+1 (16)

MpumedyaHne 1— BuyacTHOM cfyyae, KOrga BCe BXOAHblE BE/IMUMHBLI KOPPENMPOBaHHbLI C KoaddhuumeHTamm
koppensummn [{xr xj =+ 1, dpopmyna (16) ynpouiaeTtcs o Buaa

(N B (N n2

MC(Y):\i2:]>-;I/I(\)J :V:% | fu(x)

Mpu 3TOM cymMapHas cTaHAapTHasi HeonpegenieHHocTh f/c(y) 6yaeT npeacTaBnisaTh OGO NPOCTO CyM-
My COCTaBMSIOWMUX HEONPEeAENIEHHOCTY BbIXO4HOW BENWNYMHbLI, KaXAoe M3 KOTOpbIX 06YC/OBMEHO Heonpeje-
NIEHHOCTbIO COOTBETCTBYHOLLEli BXOAHOW OLEHKM XTI [Ty CyMMy He criefyeT nyTaTb C MOXOXWUM MO BUAY O6LMM
3aKOHOM CYMMMWPOBaHUSi MOTrpPeLWHOCTeli — CTaHAapTHble HEOMNpefesIeHHOCTM He SIBASITCSA MNOrpeLlHoCTAMU
(cm. E.3.2)]

Mpumep — [lecsaTb pe3McTOpPOB HOMUHA/IbHbIM conpoTuBAeHnemM Rj = 1000 Om Kaxablii KaMbpyoT Me-
TOAOM C/iMyeHns (HeonpenesieHHOCThIO C/INYEHUNA B AaHHOM NpuMepe npeHebperatoT) C 3 Ta/IOHOM TOro Xe
HOMWH&/IbHOro conpoTwus/eHns Rs = 1000 Om. CTaHgapTHasa HeornpeaesneHHOCTb 3TanoHa u(Rs) = 100 mOm
yKasaHa B ero csueTesibCTBe O cepTudurkaumm. Pe3ancTopbl COegUHAIOT MnocrefosaTe/lbHO NpoBogamMu C
NPeHebpPexxMmMo MasibiIM CONPOTUB/IEHNEM A1 NOJTyHYEHUA 3 Ta/loHa conpoTusneHns Rref HomuHanom 10 kKOm.

10
Taknm obpasom, Rref = f (/?,9) = . MlocKkonbKy Ansa kaxaon napbl pe3ancTopos r[xrxj =nRj, Rj =+ 1(cm. £ 1.2.3,
=i
npumep 2), To crnpasegnvmsa popmysa n3 npumMedaHma 1. Tak kak ana kaxagoro pesucTopa dffdXj = 8Rre/dRj =1 u
u(Xj = u(Rj) = ufRJ (cm. F.1.2.3, npumep 2), NpUMEHEHE yKa3aHHOW DOpMy bl AaeT 3Ha4YeHVe CyMMapHOl CTaH-

() 10
JapTHoii HeonpeaeneHHocTU uc (Rref) - )-10-0,1-1 Om. PesynbTaTt uc(Rref) = =0,32 Om,
/=1 /=1

noJsly4eHHbIli ¢ noMoLso opmynbl (10), 6yaeT HeEBEpeH, MOCKO/IbKY OH He YUMTbIBAeT KOPPENALMIO MEXAY
COMPOTVBNEHUSMU AECATU PE3UCTOPOB, 06YC/TOB/IEHHYIO MPOLEAYPOI KaNMBGPOBKN 3 Ta/IOHA.

MpumevyaHune 2 — OueHkn gucnepcunii U2(Xj 1 OLEHKU KoBapmaumin U{Xr Xj MOXHO paccmaTpvBaTb kak asne-
MeHTbl Uj koBapuauMoHHO MaTpuubl. AuaroHasibHbIMU 3/1eMeHTamy Takoli MaTpuubl 6yayT aucnepcuun, ny = u2(xj), a He-
AnaroHasnbHbIMU— KoBapuaumu, = u(xr Xj = uX, xj, i?j. Ecnu aBe BXoHble BeMUMHbI HEKOPPEIMPOBaHHbI, TO COOTBET-
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CTBYIOLLME 3/IEMEHTbI KOBAPMUALIMOHHOM MaTpULbl Myn  paBHbl HyMio. EC/v Bce BXOAHbIE BEIMYMHBLI HEKOPPEMPOBaHHbI,
TO BCE HeAMaroHasibHbIe 3/IEMEHTLI PaBHbI HyJO, 1 KOBapUaLMoHHasi MaTpuua 6yaeT auaroHasbHoii (cm. Takke C.3.5).

MpumeyaHne3 — 04 NONyYeHUs YUCNOBLIX OLEHOK dhopMyny (16) MOXHO 3anucatb B BUue
uc(y) ='L'L zizir{xi-x/)'
pjmt ) {xi-x/)
rae Z(— BenuyviHbl, onpeesieHHble B npumedadun 2 K 5.1.3.

MpumeyvaHned — Ecim ana yHKUMOHa/ILHOW 3aBUCMMOCTU, ONpefeneHHoi B 5.1.6, Bce BXOAHbIE BEMNYMHbI
X, ABNAIOTCA KOPPEMPOoBaHHbIMU, TO B MPaByto YacTb hopmMynbl (12) cnepyet fo6aBuTh cnaraemole Buaa

nri N
21 1 * iu(xi)/xi xI)-
=) M [piu(xi)/xi]r(xI-xI)
5.2.3 O603HauMm 4yepes q u [ cpegHue apudmMeTnyeckMe 3HaYeHUs, ABASAOLIMECA OLEeHKaMu mate-

MaTUYECKUX OXUAAHWUA COOTBETCTBEHHO \iq 1 Ur ABYX Cny4yaliHbiX MEPEMEHHbIX P UT U MOJSYYEHHbIE U3 N He-
3aBUCUMbIX Nap 0AHOBPEMEHHbIX HABGNIAEHNA Q U T B OANHAKOBbIX YCN0BUAX U3MepeHuii (cm. B.2.15). Torpa
koBapuauynio (cm. C.3.4) pur" MOXHO NoAy4YMTb No chopmyne

17

roe gk u IKk— oTAenbHble HAaGNOAEHNA BEIVYUH P U T COOTBETCTBEHHO, a P UM " paccuyuTbiBalOT U3 Habnwae-
HUin no cpopmyne (3). Ecnv B 4€NCTBUTENBHOCTM BENIMYNHBI P U T HEKOPPEUPOBAaHHbI, TO OLEeHKa, NoslyyeHHas
no dpopmyne (17), 6yget, Kak npasunao, 6am3ka K Hyso.

TakuMm 06pa3om, OUEHKY KoBapuauum [BYX KOPPEsIMPOBaHHbIX BXOAHbIX BEMYMH X, U Xy C OLEHKamu

Xj u Xy, nony4yeHHbIMU U3 HE3ABUCMMbIX Nap NOBTOPHbLIX OJHOBPEMEHHbLIX HABGIOAEHNNA, paccunTbIBAOT MO

dopmyne u”Xj,Xjj =slIxjtXjj, roe s|x Xyj nonyyawT no cpopmyne (17). OueHka koBapuauuu, Nosy4veH-
HasA B cOoOTBETCTBUM C hopmynoii (17), 6yaeToueHkoin no Tuny A. Bbi6OpPOUHbI KO3 ULUEHT KOPPEnsauumn

ana Xj un Xy moxet 6biTb nonydeH u3 popmynbl (14): r{xjtXjj =r[X]j,Xjj=s[X],X]j*s*"X" s "Xy ]

MpumeyaHne — lMprmepbl, B KOTOPbIX HEOO6XOAVMMO MCMO/b30BaTb 3HAYEHWSI KOBapuaumii, paccumMTaHHbIX Mo
opmyne (17), npueeneHs! B H.2 n H.4.

5.2.4 3HaunTenbHasa Koppenaumsa mexagy ABYMS BXOAHbIMW BeMYMHAMU MOXET HabnwpatbCA B Chy-
yasx, Korga Ans ux OLeHMBaHUA WCNOMb3YKT OAWH U TOT Xe U3MepuTeNbHbli NPMGOpP, OAWMH U TOT Xe 3TasloH
WM OOHW W Te e CrnpaBOYHble AaHHble, UMeloLwne 60blY0 CTaHA4APTHYI HeonpefeneHHocTb. Hanpumep,
€C/IM MCNoNb30BaTh OAWMH W TOT Xe TepMOMETP A1 BHECEeHWs TeMnepaTypHOl MonpaBKM B OLLEHKY BXOAHOM
Be/INYUHBLI X]j U aHaNOrM4Holi NonpaBku B OL,EHKY BXOAHOW BENUYUHBI Xy, TO NOC/e BHECEHWS MNOMPaBOK 3Tu
BXOfHble BENMNYUHbI MOTYT CTaTb CU/IbHO KOppenuposBaHHbiMU. OAHAKO B OMWCAHHOM MpuMepe Koppenauun
BXOZHbIX BEIMYNH MOXHO M36exaTb, ecnn B PYHKUMOHAsbHYIO 3aBMCUMOCTb (1) BKNOUYUTL X- 1 Xy 6€3 no-
npasoK, HO AOMONMHUTL ee PYHKUMOHAIbHLIMW 3aBUCUMOCTAMU (C U3BECTHLIMM NapameTpamu U U3BECTHLIMMU
cTaHfapTHbLIMU HeonpefeneHHOCTAMM 3TUX NapamMeTpoB) YKa3aHHbIX BENMUYNH OT Temnepartypb! (kanmbpoBouy-
HbIMW XapakTepuctukamun) — cm. F.1.2.3 n F.1.2.4.

5.2.5 Ecnn mexay BXOAHbIMU BENMYMHAMU UMEEeTCA KOppenaunsa, u oHa 3HaunTesibHa, To NnpeHebperatb
el Henb3s. COOTBETCTBYHOLWME KOBapvauun npu BO3MOXHOCTW BapbWpPOBAHWSA 3HAYEHWI i BXOAHbIX BENUYWH
(cm. C.3.6, npumeyaHue 3) cregyeT OUEHMBATb 3KCMEPUMEHTA/IbHO WM UCNOJSb30BaTb BCHO AOCTYMHYIO WH-
hopmauunio o0 xapakrepe 3aBUCMMOCTM BXOAHbLIX BENIMUYUH NPU UX Bapuaumax Ansa oueHusaHua tuna B. MNpu
OL,eHUBAHUW CTENEHU KOPPeNnAuun Mexay BXOLHbIMU Be/IMYMHaMU BaXHY0 posib urpaet dusnyeckas MHTYU-
LMs, OCHOBaHHas Ha HaKOM/IEHHOM OnbiTe M 06WKMX 3HaHUAX (cMm. 4.3.1 1 4.3.2), ocobeHHO B cnyyasx, Korga
Koppensauua obycnoBneHa BMsHMEM 06LWMX (haKTOPOB, TakuMx Kak TemnepaTypa OKpyxaiwlei cpegbl, at-
MochepHoe AaBsieHe U BAAXHOCTb. 3a4yacTylo BAMAHUE Takux (DakTOpoB Ha B3aMMO3aBUCUMOCTb BXO[HbIX
BE/IMYUH HE3HAUYNTESNIbHO, U 3TU BENIMYUHBI MOXHO CUMTaATb HEKOPPETMPOBaHHbIMU. Ecnn xe BnnsaHuem obLmnx
hakTopoB npeHebpeyb HeMb3d, TO KOPPEIMPOBAHHOCTb BXOAHbIX NEPEMEHHBIX MOXHO YCTpaHuTbL, BBeAS 3TU
hakTopbl B IBHOM BUAe B (PYHKUMOHA/IbHYIO 3aBUCMMOCTb (1) B KayecTBe [OMOSIHUTENIbHbIX HEe3aBUCUMbIX
BXO/HbIX BE/INYUH, KakK 3TO onucaHo B 5.2.4.

22



FOCT 34100.3—2017

6 OnpegeneHve paclUMpPeHHOW HeonpeaeneHHOCTN

6.1 BBepgeHue

6.1.1 PaspaboTtaHHaa Pab6oueii rpynnoi no HeonpeaesneHHocTn PekomeHgaunsa INC-1 (1980), Ha koTopoi
OCHOBaHO HacTosuwee PykoBoACTBO (cm. BBeAeHue), a Takxe paspabotaHHbie MKMB PekomeHpauus 1
(C 1 981) n PekomeHgaunsa 1 (C 11 986), kotopbimu INC-1 (1980) 6bl1a ogobpeHa M BHOBb MOATBEPXAEHA
(cm. A.2 n A.3), noanepxmBarT MCMNOMb30BaHME CYyMMapHOl/ CTaHA4apTHO HeonpepeneHHocTn Mc(y) B Kade-
CTBE KO/IMYECTBEHHOI XapakTepucTMKU HeonpeneneHHOCTN pesynbTara nsmepeHus. Bo BTOpOi M3 BbilleyKka3aH-
HbIX pekoMeHgaunin MKMB cogepXutcs npegsiokeHue, 4tobbl TO, YTO cCeityac Ha3biBalOT CyMMAapHON cTaHAapT-
HOn HeonpeaeneHHocTblo UC(Y), «MCNOb30BasIOCh BCEMW ydyacTHUKaMK Npu npeacTaB/eHUn pe3ynbTaToB BCEX
MeXAYHapo4HbIX C/IMYEHNA 1 Apyrux paboT, NPoBOAUMBIX Nog arnaoli MKMB 1 KOHCYNbTaTUBHbBIX KOMUTETOBY.

6.1.2 XoTa napameTp Uc(y) MOXET CNYXUTb YHUBEpPCas/bHbIM CPeACTBOM BbipaXeHUs HeonpeneneHHo-
CTW pe3y/sibTaTa M3MEPEHUS, 3a4acTylo B MPOMbILLIEHHOCTN, TOProBa€ U 3aKOHOA4ATENbHO PEerynpyembix 06-
NacTax, HanpuMmep CBsiI3aHHbIX C OXpaHoii 340p0BbsA U ob6ecnevyeHneM 6e30MaCHOCTU, pe3ynbTaT U3MepeHuit
[O/MKeH 6biTb NpeAcTaB/ieH C yka3daHVeM OxXBaTblBalOLWero ero nHTepsasna, B npejenax KoToporo, Kak MOXHO
oXmngaTtb, 6yaeT HaxogMTbCsA 60MblIAs YacTb pacnpeneneHns 3Ha4YeHuii, kKotopble 060CHOBAHHO MOTYT ObITb
npunucaHbl N3MepsieMoli BenmuymHe. BaXHOCTb Takoro TpeboBaHus Obina npuaHaHa Pabodyei rpynnoii, y4To
npuMBeno kK nosifieHnto naparpadga 5 PekomeHgaunm INC-1 (1980). [laHHOe TpeboBaHMe HaLW/IO Takke oTpa-
xeHue B PekomeHpgauum 1 (Cl1-1981) MKMB.

6.2 PacluvpeHHas HeonpeaeneHHOCTb

6.2.1 flononHuTenbHOI Mepoli HeonpeaeneHHOCTU, KoTopas yAoBneTBopsieT Tpe6oBaHWD NpejcTaBe-
HWS MHTepBana B CMbIC/e, YKa3aHHOM B 6.1.2, siBnsieTcsi pacluMpeHHas HeonpeneneHHoCcThb, o603Havaemas
cumBosiom U. PaclimpeHHylo HeonpeaeneHHoCTb NosyyalT YMHOXEHMEM CYMMAapHO CTaHA4apTHOW Heonpe-
aeneHHocTtu nc(y) Ha KoadhpmumeHT oxBaTa K:

U = kuc (y). (18)

Mpu 3TOM pe3ynbTaT M3MepeHnst yao6HO BbipaxaTb B BUAe Y =y + U, 03Havalouwem, 4To Ayyllein oueH-
KOli 3HaA4YeHWsl, NPUNUCLIBAEMOr0 U3MEPSIEMOI BeNnUYMHe Y, ABNsSeTcs y U 4To uHTepBan oty - Upgoy + U
COAEPXMUT, KaK MOXHO OXWAaTb, 60MbLUY0 YacTb pacnpefeseHns 3HaYeHUn, KOTOPble MOXHO C AOCTaTOUYHbIM
OCHOBaHveM npunucatb Y. [lpyroin dpopmoii 3anucu Takoro nHtepsana bygetry-U<Y<y+U.

6.2.2 TepMuHbl O0BepuUTeslbHbIA WHTepBan (C.2.27, C.2.28) u goBepuTesibHas BePOATHOCTb
(C.2.29), Haweglwne NPpMMEHeHNe B MaTeMaTnyeckoi cTaTUCTUKE U MMetoL e TOYHYI hOPMYIMPOBKY, MOryT
ObiTb MPUMEHEHbl K WHTepBasy, onpegensemomMy yepe3 U, TONbKO Npu BbINOJIHEHWM ONpefefieHHbIX yCno-
Buii. B yacTHOCTM, BCe cocTaBfsAlOLIME HEONpeAeneHHOCTU, Bxoasawme B Uc(y), AOMKHbI NpeAcTaBnAaTb CO6Oi
oueHkn no Tuny A. MoaTomy B HacTosiweMm PyKOBOACTBE npuiaratesibHOe «[0BEPUTE/bHbIN» NPUMEHNTENb-
HO K MHTepBany, onpegensemomy uyeped U, U K BEPOATHOCTU HaXOXAEHUS U3MEPSAEMOR BeSINYUHbI BHYTPU
3TOro MHTEpPBAsia He Ucnosb3yeTcs. BMecTo «A0BePUTENIbHOW BEPOSITHOCTU» UCMNO/b3YEeTCS TEPMUH «YPOBEHb
posepus». bonee To4yHo, U noHMmaeTca kak napameTp, xapakTepusylLluii UHTepBas, B KOTOPbLIA nonagaet
pe3ynbTaT U3MEPEHNs N KOTOPbIA COAEPXUT BGONbLIYI0 YacTb P pacnpefeneHns BeposATHOCTEN, CBA3AHHOIO C
pe3ynbTaToM U3MEPEHUS U ero CyMMapHOl cTaH4apTHOW HeonpegeneHHoCcTbi. [pn 3ToM p ABNsSeTcA BEpO-
ATHOCTbIO OXBaTa Win ypoBHEM [0BEPUSA 4NA 3TOr0 MHTepBana.

6.2.3 lMpu HeobX0AMMOCTHY ANA UHTepBana, onpegensiemMoro yepes U, oueHMBalOT 1 yKasbliBalOT YPOBEHb
foBepus p. XoTs YMHOXeHUe UC(y) Ha HEKOTOPbI KO3((UUNEHT He gaeT HOBOW WHopmaluu, OHO NO3BO-
nseT NpeacTaBuThb yXe umerowyrcs nHdopmauuo B gpyrom Buge. OgHako cnegyeTt Takke NpusHatb, 4TO B
60NbWNHCTBE C/ly4yaeB YPOBEHb A0BepUs P (0COGEHHO ANA 3HayYeHui p, 6n3knx K eguHuue) byaet Becbma
HeonpeaeneHHbIM He TO/IbKO M3-3a OrPpaHWYEHHOCTU 3HAHWI O pacnpepesieHu BEepOSTHOCTEN, CBS3aHHOM C
y 1 nc(y) (ocobeHHo 0 hopme «xBOCTa» pacnpefesieHns), HO Takke BCNeACTBME HeonpenesieHHOCTM caMoro
3HauyeHunsa uc(y) (cm. npumedanne 2 k 2.3.5, 6.3.2, 6.3.3, a Takke npunoxeHne G, B yactHoctTu, G.6.6).

MpumeuyaHue — MNpeanouTuTesibHbie CNOCOGLI NPEACTABEHUS pe3y/ibTata U3MEpPeHUs B Clydasix, Korga Me-
poii HeonpeaeneHHocTU sBnsTCS UC(y) 1 U, ykasaHbl COOTBETCTBEHHO B 7.2.2 1 7.2.4.

6.3 Bblbop KoathduumeHTa oxBara

6.3.1 3HaueHne KoahumumeHTa oxBaTa K BbIGMPAOT HA OCHOBE YPOBHSA A0Bepus, Tpe6yeMoro Ans WH-
TepBana oty - Upoy + U O6bIYHO K NPMHUMAET 3HAUYEHUs OT 2 A0 3, 0HAKO B 0COGLIX C/lyyasx 3HaueHue K
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MOXET HaxXoAUTbCS BHE 3TUX rpaHul,. O6GOCHOBaHHLI BbIGOP 3HAYeHNUst K TpeGyeT 60/bLIOr0 ONbiTa U YETKOro
NMOHMMAaHUS, B KaKUX Lesisax 6yaeT Ucnofib3oBaH pesysibTaT U3MepeHus.

MpumedyaHne — MOXeT OkasaTbCs Tak, YTO MPU NPeACTaB/EHNN pe3y/ibTaTa U3MEepPeHUsi B HEro He Bblna BHe-
CeHa nonpasBka b Ha M3BECTHbIN cucTemMaTuyecknii adchekT, a BMECTO 3TOr0 cAaenaHa nombiTka y4ecTb AaHHbI athdoekT
yepes yBe/siMyeHne HeonpeaeneHHOCTU, MPUNUCaHHON pe3ynbTaTy naMepeHus. Takux AeicTBuii cnepyet msberatb. [lo-
NpaBKM Ha M3BECTHble 3HaYMMble cucTeMaTnyeckne adIEKTbl He BHOCAT B pe3y/ibTaT M3MEPEHNS TOMbKO B KpaiiHe pej-
KNX, 0COBbIX C/yyasix (O4uMH M3 NpuMepoB npuBedeH B F.2.4.5). OueHVBaHWe HeonpeaeneHHOCTU pesy/bTata U3MepeHus
He cfiefyeT nyTaTb C NPUMNUCbIBAHWEM «FapaHTUPOBaHHbIX» FPaHUL, 471 KaKOi-Mb0 BENYMHBI.

6.3.2 B ngeane 6b110 Obl XenatesibHO UMeTb BO3MOXHOCTb ONpeAesinTb 3Ha4YeHne K [ COOTBETCTBEHHO
uHtepsan y+U =y=+ knuc(y)\, oTBevarLiee BoiIbpaHHOMY YPOBHIO goBepus, Hanpumep 95 unm 99 %, u, Hao6o-
poT, AN5 BblGPAHHOIO 3HAYEHWs K U CBA3AHHOIO C HUM WMHTepBasa onpefenuTb COOTBETCTBYHLWMNIA YPOBEHb
posepusa. OgHaKo 3TO He Bcerga /ierko peann3oBaTb Ha NpakTUKe, MOCKONbKYy TpebyeT TOYHOro 3HaHMA BuAa
pacnpefefneHns BepOSATHOCTEN, XxapakTepusyemoro pesyibTatoM W3MEPEeHWs Y U ero CyMMapHOW cTaHzapT-
HOl HeonpeaeneHHOCTb0 UC(y). XOTA 3TN napaMeTpbl 04eHb 3HAYMMbI, UX 3HAHWUS HELOCTaTOYHO A5 onpeje-
NleHna NHTepBasioB C 3aJaHHbIMU YPOBHAMU A0OBEPUS.

6.3.3 PekomeHgauma INC-1 (1980) He ycTaHaBnmMBaeT cCnocob onpefeneHns COOTHOLWEHNSA Mexay /cup.
JTOT BOMpPOC paccmaTpuBaeTcs B NpuaoxeHun G, npeanoyuTUTEeNbHbI CNOCO6 YyCTAHOB/EHUA COOTHOLLEHUA
mexay /cup npuBegeH B G.4, a o6WmMiAi BbIBOA N0 pe3dy/nbTaTaM paccmoTpeHus — B G.6.4. OfgHako 3a4acTyio
MOXHO MPU3HaTb AOMNYCTUMbIM YNPOLEHHbIN NOAXO0A, U3N0XeHHbIW B G.6.6 oNns cuTyauwuid, korga pacnpege-
NleHne BEpOsAITHOCTEN C oueHkaMu ero napameTpoB y u UC(y) 6/1M3K0 K HOPManbHOMY, @ YMC0 3P EKTUBHbBIX
cTeneHeli ceob6oabl NpU OUueHMBaHMM UC(y) LOCTATOYHO BENNKO. B 3TOM 4YacTo BCTpevarwlemMcs Ha npakTuke
c/lyyae MOXHO MPUHATb, YTO 3HAYEHME K = 2 COOTBETCTBYET UHTEPBANY C ypoBHEM foBepus, 6nmskum kK 95 %,
a 3HayeHue K = 3 — MHTepBasy C ypoBHeM fJoBepus, 6an3kum kK 99 %.

MpumevyaHne — MeTog onpefeneHus Yicna adheKTUBHbIX CTeneHei cBo6oap! 418 OueHk Uc(y) npuBeaeH
B G.4. Onpefenutb, NPUMEHUM /N AAHHbIA METOZA A1 KOHKPETHOTO M3MEPEHMS, MOXHO C NOMOLLb Tabnuusl G.2 npu-
noxexusa G (cm. G.6.6).

7 lNpepacTaBnieHVe pe3yibTaToB OLeHMBaHUA HeonpeaeseHHOCTU

7.1 Obwme pekoMmeHgaumn

7.1.1 Kak npaBuno, no mepe NpoAB/XeHWs BBEPX MO Mepapxmum M3MepeHuin TpebyeTca Bce 6osblue WH-
cdopmMaymn 0 TOM, Kak OblIN MOJyYeHbl pe3ynbTaT M3MEepeHuii n ero HeonpegeneHHocTb. OAHaKO Ha /1l060M
YPOBHE nepapxuu, 6yab TO U3MEPEHNs B TOProBsie Wan /151 NPOBEPKU BbINO/IHEHUSA HOPMATUBHbLIX TpeboBaHui,
TeXHUYeckne M3mMepeHus B MPOMbIW/IEHHOCTU, U3MEPEHUA HA HU3LWKNX CTYNeHAX NOBEPOYHOI CXeMbl, B Hayu-
HO-TEXHUYECKMX U aKafeMU4yecknx MUccrefoBaHUAX, MpU CO34aHUN MPOMbIW/IEHHbIX NEPBUYHbIX 3Ta/IOHOB, B
HauMoHasbHbIX METPOJIOTMYEeCKUX NHCTUTYTax (nabopaTopusx) wam B paboTax no mHuuynatnee MBMB, gonxHa
6bITb AOCTYNMHA BCA MHOpMaLusa, Heobxoaumas A/ NMPOBEPKN KayecTBa BbINOSIHEHHbIX U3MepeHuid. PasHuua
3ak/4vaeTcs B TOM, YTO Ha HU3LWWMX YPOBHAX nepapxmm 60/blUyl0 YacTb HE06X0AUMOIM MHOPMaLN MOXHO MNo-
NIy4nTb 13 OTHETOB O Ka/IMOGPOBKE N UCMbITAHUAX, METOAMK UCMbITAHWI, CEPTUMINKATOB KasIMGPOBKM, PYKOBOACTB
no akcnayartauum, MexayHapoAHbIX U HaLWOHa IbHbIX CTaHA4APTOB, MECTHbIX 3aKOHOA4ATE bHbIX aKTOB.

7.1.2 Korga wHdopmauna o6 m3MepeHuun, BkAw4Yas cnocob OueHMBaHUA HeonpenesieHHOCTW, AaeTcs
CCbI/IKOI Ha COOTBETCTBYHOLWME AOKYMEHThI (Hanpumep, ceptudumkar, COCTaB/EHHbI NO pe3ynbTaram Kaambpos-
KW), KpaliHe BaXHO, YTOObl 3TV AOKYMEHTbl MOALEPXMBA/IUCL HA COBPEMEHHOM YpPOBHE U COOTBETCTBOBAsIN
NPUHATOM Ha AaHHbIA MOMEHT MEeTOL4O/I0TUN U3MEPEHUIA.

7.1.3 B NpOMbILWIEHHOCTW U TOProBAe KaXAblli 4eHb NMPOBOANTCA OTPOMHOE YMC/0 U3MepeHuii 6e3 noa-
pPOGHbLIX ONMcaHnin HeonpeaeneHHocTUn. OAHAKO MHOTME U3 HUX BbINOJIHAKT C NPUMEHeHMeM npubopos, Noj-
nexatux nepmoanyveckoin NnoBepke uam kanmbposke. Ecnu n3BecTHo, 4To NpMbOpPbLI YA0OBAETBOPSAIOT TEXHUYE-
CKUM YC/TOBMAM WNN PacnpOCTPaHAWMNMCA Ha HUX HOPMAaTUBHbIM JOKYMEHTaM, TO 3a HeonpeAesieHHOCTN nX
nokasaHuii MOXHO MPUHATL Ty, YTO yKa3aHa B 3TUX [JOKYMEHTax.

7.1.4 XoTs Ha npakTuke 06bEM WHOpMauun, HEOO6XOAWMbIN AN NpefcTaBfeHUa pesynbTara M3me-
peHus, 3aBUCUT OT €ro nNpejnosiaraemMoro UCMnosb30BaHus, 06LMIA NPUHLMN OCTAeTCA HEW3MEHHbIM: yylle,
4yT06bl 06bEM MH(OPMaLUN BblT U3BLITOYHBIM, HEXENW HEeAO0CTaTOYHbIM. B yacTHOCTH, cnepyerT:

a) AICHO onucaTb MeToAbl, NCNOMb30BaHHbIE ANA NOMyYeHMA pes3ynbTarta U3MepeHus u ero Heonpepge-
NIEHHOCTU W3 3KCNEepUMEHTasIbHbIX HAbNIOAEHN U MHOW [OCTYNHON nHopmaumu;
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b) nepeuncnuTb BCce cocTaBnsowme HeonpeaeieHHOCTU U NOAPOGHO onucaTb, Kak OHN Gbl/IN OLEHEHbI;

C) NnpeAcTaBUTb aHa/IN3 AaHHbIX TakKuM 06pa3oM, YTO6blI MOXHO ObIN0 /IETKO NPOCAeANTb BCe 3Tanbl Bbl-
YNCSIEHWNIA W NPU HEOBGXOAUMOCTU MUX NMOBTOPUTD;

d) ykasaTb Bce MOMpaBKM W KOHCTAHTbl, MCMO/Ib30BaHHbIEe MpU aHanui3e, U ykasaTb WCTOYHUKM KX
nonyyeHus.

Mpu BbINO/THEHUM BblWeYyKa3aHHbIX TPe60BaHWt cneayeT 3afaBaTbCs BOMNPOCOM, AOCTATOYEH NN 06beM
npeacraBnsemMon mHopmauymm 1 4OCTATOYHO NIM SAICHO OHA M3/0XeHa, YTo6bl NMPMBOAMMBIA pe3ynbTar BMO-
CNnepcTBMM MOT 6bITb CKOPPEKTMPOBAH B C/lydae MOCTYN/IEHUA HOBbIX AaHHbIX.

7.2 YacTHble pekomeHpauum

7.2.1 Ecnv mepoli HeonpefeneHHOCTN pesysbTarta U3MepeHus ABMISIETCSA CyMMapHas cTaHfapTHas He-
onpegeneHHocTb Uc(y), TO NpM NpefcTaBieHUn pesynbTata U3MepeHus crnegyert:

a) gaTb nogpo6Hoe onpegesieHne U3MepsaeMoi BeNnYnHbl Y,

b) NPUBECTM OLUEHKY Y M3MEPSIEMOI BENUYMHBI Y N CyMMapHOli cTaHO4apTHON HeonpegeneHHocTn Uc(y)
C yKasaHueMm efuHUL, N3MepeHunii;

C) Npu HEeO6X0AMMOCTH YKa3aTb OTHOCUTE/IbHYH CYMMAapHYy CTaHAapTHYK HeonpeaeneHHocTb UC(Y)\W\,
yoh 0;

d) gatb MHOpMauUWUo, yKasaHHYK B 7.2.7, WM COCNaTbCsi Ha COOTBETCTBYHLWIMA ONYyGSIMKOBAHHbIN
[OKYMEHT.

Ecnn ecTb ocHOBaHuA npegnonararb, YTO NMPU UCNONb30BaHUN Pe3y/IbTaToB U3MEPEHUs APYTrMMu nnuamm
UM MOXeT noTpeboBaTbCa AONOAHUTENbHASA UHopMauusa 06 nsmepeHun, Hanpumep Ans pacyeta koadhduum-
eHTa oxBara WM Nyywero NOHMMaHua YCNoBUiA N3MepeHns, TO AONONHUTENbHO PEKOMeHAYeTCs yKa3blBaTb:

- OUEeHKy yncna adphekTUBHbIX cTeneHelt ceoboabl veff(cM. G.4);

- CyMMapHble cTaHfapTHble HeonpeaeneHHOCTN OTAEe/IbHO AN oueHok no Tuny A, UCA(Y), u no Tuny B,
ncB{yy a Takke uncno apekTUBHLIX cTeneHeir cesoboabl cootTBeTcTBeHHO VEffA n veffB (cm. G.4.1, npume-
YaHue 3).

7.2.2 Tpun ucnonb3oBaHuM UC(y) B KauecTBe Mepbl HeonpeaeneHHOCTU M3MepeHus NpeanoyvTUTeNbHO
BO n3bexaHve pasHOUTEHWU MCNOMb30BaTh OAHY M3 YeTblpex (hopm 3anucu pesysibTaToB U3MepeHus (B HUXe-
cnegywlWwmnx npumepax npeacraBfieHns pesynbTarta M3MepeHusa npegnonaraeTcs, YTO U3MepsemMol Bennyu-
HOli sABNfeTcA mMacca T3 aTa/loHa C HOMUHaNbHbIM 3HavyeHnem 100 r; ecnvM B AOKYMeHTe, rge ykasbiBaeTcs
pe3ynbTat, BenuunHa uc(y) yxe 6bina paHee onpejeneHa, To CnoBa «CymmapHas cTaHfapTHas HeonpegesneH-
HOCTb» A1 KPaTKOCTM MOXHO ONYCTUTh):

1) «T13=100,02147 r; cymmapHasa CTaHgapTHas HeonpegeneHHocTb Uc = 0,35 mr»;

2) «T13=100,02147(35) r, rae uncno B ckobkax — CyMmMapHas cTaHfapTHas HeonpeaesieHHOCTb UC ABYX
MaAWnX paspagos pesynbrara U3MepeHus»;

3) «T3=100,02147(0,00035) 1, rae uncno B ckobkax — CyMMapHas CTaHfapTHas HeonpenesieHHOCTb
UC B TEX Xe eAuHunuax nameperHus (r)»;

4) «T13=(100,02147 £ 0,00035) 1, rae uncno, crosiLlee nocne 3Haka «+», — CymmapHas ctaHgapTHas
HeonpefeneHHoOCTb UC (a He fOBEepPUTENbHbIA MHTEPBaAN)».

MpumevyaHune — lMNpeactaBneHns C UCMO/Ib30BAHWEM 3HaKa «t» criegyeT Mo BO3MOXHOCTU n3beratb, NOCKOSbKY
€ro TpaAuLUMOHHO UCNOMb3YIOT AN1A yKa3aHWs MHTepBasa, COOTBETCTBYHOLLENO HEKOTOPOMY BbICOKOMY YPOBHIO [0OBEpPUS,
M MO3TOMY 4YMC/IO, C/lieaytollee 3a 3TUM 3HAKOM, JIETKO CMyTaTb C PacLUMPEHHOM HeonpeaeneHHoCTb0 (cMm. 7.2.4). Bos-
MOXHOCTb HENPaBW/ILHOTO MUCTO/IKOBAHWUA HE WCK/IIOYaET AaXe NOSCHUTENbHbIA TEKCT B CKOOKax [cM. nepeuucnexune 4)],
TeM 6ofiee YTO ITOT TEKCT MOXET ObITb, HaNpYMep, M0 HEBHUMATENBLHOCTM OnyLUeH. Mo cyTu, B JaHHOM c/yyae 3anucb
Y =y + uc(y) MOXET 6bITb UHTEPNPETMPOBaHA Kak yKa3aHne pacluMpeHHOn HeonpeaeneHHOCTH C KO3hdMLMEHTOM oxBaTa
K= 1wwm nHtepBana y - ndy) < Y <y + ucly) c onpesenieHHbIM ypoBHEM foBepus p (MO YMOHYaHMI0 CBA3AHHOMO C HOp-
MasibHbIM pacnpegeneHnem — cM. G.1.3). OgHako ynotpebneHne UC(y) B TaKOM KOHTEKCTE (C MaslbiM 3HAYEHNEM YPOBHS
[oBepus) ManoonpasgaHHo (CMm. 6.3.2 1 npunoxeHue G).

7.2.3 Ecnv mepoii HeonpefeneHHoCTN pesynbTata U3MepeHus SBASIETCS pacluvpeHHas HeonpegeseH-
HocTb U = Kuc(y), To npu npeactaBneHMn pesyfbTata U3mMepeHus cnegyert:

a) gaTb nogpo6Hoe onpegesieHne U3MepsaeMoii BeNNYMHbI Y,

b) ykasaTb pe3ynbTaT uamepeHus B Buge Y =y + U c ykazaHnem eguHuy usmeperuii ana y u U

C) NpM HEeobX0AMMOCTU yKa3aTb OTHOCUTENbHYO pacliupeHHyo HeonpegeneHHocTb U\, y ®O;

d) ykasaTb uCnofnb30BaHHOE ANS MOJIyYeHUS paclMpeHHON HeonpefeneHHOCTW 3HavyeHwe K [uam ans
ypao6cTBa nonb3oBaTesieil pesynbrtata U3MepeHus NpuBectT u K, n tey)l;
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€) ykasaTb NpubuM3uTenbHbIli YPOBEHb AOBEPUA ANA MHTepBasna Y £ Y M MNOACHUTb, Kak OH Obin
onpefenex;

f) paTb MHGOpMauuto, yKasaHHyw B 7.2.7, WM cocnaTbCA Ha COOTBETCTBYHOLW MW ONy6/NKOBAHHbLIN
[OKYMEHT.

7.2.4 Mpu ucnonb3oBaHun U B KayecTBe Mepbl HeonpenesieHHOCTU M3MepeHusa nNpefnodYTUTeNIbHO AN
Hanbosbllel ACHOCTU UCNOMb30BaTh CreAyllwy opmy 3anucu pesynbTara uamepeHus (B HuxXecnegyto-
LeM nprMmepe crioBa B CKOOKax A1 KPaTKOCTU MOXHO OMyCTUTb, eCcnu nepefs 3TUM B [JOKYMEHTe, npeacTaBfisio-
wem pesynbTaTbl namepeHus, U, UCun K yxxe 6binn onpegenexsl): «ms = (100,02147 + 0,00079) r, roe uucno,
cTosluiee nocne 3Haka «i», — (pacwupeHHas HeonpegeneHHocTb) U = KuUcC, nonyvyeHHaa ansa (CymMmapHoOi
cTaHAapTHON HeonpegeneHHocTu) Uc = 35 Mr u (koaduumneHTa oxeata) K = 2,26, COOTBETCTBYIOLLETO YPOBHIO
posepusa 95 % ana /-pacnpepeneHnsa cv =9 cTeneHAMM CBO6OAbI».

7.2.5 Ecnu B npouecce nsMepeHus onpeaensatoT 6onee 04HON M3MEPAEMO Be/IMUUHbI, T. €. nosy4yarT
ABe nnn 6onee BbIXOAHbIX OUEHOK Y- (cM. H.2, H.3 n H.4), To B fononiHeHue K 3HauyeHusam yyu r/c(y,) cnegyeTt
yKasblBaTb 3/1IEMEHTblI KOBapuaLWoHHON mMatpuubl UC(Yr Yj) unu anemeHTbl r(y/; yy) Mmatpuubl K03thdhULMEeHTOB
Koppensauyun (C.3.6, npumeyaHue 2) (Mnm npennovyTuTensHoO 1 Te, U apyrue).

7.2.6 OueHkM y 1 cTaHAapTHOI HeonpefeneHHocTu Uc(y) NM pacliupeHHoli HeonpegeneHHocTn U He
cnepyet NpUBOAUTbL C U3GLITOUYHOM TOUHOCTbIO. O6bIYHO ANnsA uc(y) u U, a Takxe ANs cTaHAapTHbIX Heonpeae-
neHHocTel uc(Xj) BXOAHbIX OLEHOK X- 4OCTATOYHO YKa3biBaTb ABE 3Havallne Ludpbl, XOTA B HEKOTOPbIX C/y-
Yyasx MOXeT oKa3aTbCA HEO6XOAUMbIM COXPaHUTb 60/blie 3HaYawmx uudp, YTobbl n3bexarb NorpewHocTen
OKpYINeHns B nocnefyowmnx pacyetax.

Mpu coobleHnn OKOoHYaTesIbHbIX Pe3y/nbTaToB MHOrAa MOXeT OblTb YMECTHbIM OKpyrieHue K 60/b-
wemy. Hanpumep, unc(y) = 10,47 mOM MOXHO OKpyrnuTb Ao 11 mMOm. OfHako u 34ecb cneayeT pPyKoBof-
CTBOBAaTbCA B MepBYl0 o4vepenb 34paBbiM CMbIC/IOM. Tak, B c/ly4ae pacyeTHOro 3HadeHusa u(x;) = 28,05 kry
cnepyeT ykasbiBaTb UC(X])) = 28 kL. BxofHble M BbIXOAHble OLEHKW clefyeT OKpPYrisATb TakuMm o6pasom,
4YTOObl OHWM COOTBETCTBOBA/IN NpPeACTaB/IeHNAM COOTBETCTBYWOLWUX HeonpegeneHHocTel. Hanpumep, ecnu
y = 10,05762 Om u nc(y) = 27 mOm, To pe3y/bTaT U3MepeHus y cnegyeT ykasbiBaTb kak 10,058 Om. MMpwu
npeactaBneHun koaduuneHta koppensaumm, 6nm3koro no abCcoslOTHOMY 3HAYEHUIO K eguHuue, cnepyet
yKkasbiBaTb TP 3Havauime umdpbl.

7.2.7 Mpn nogpo6bHOM ONMCaHWUM TOFO, Kak 6bl/IM MOJSyYeHbl pe3ynbTaTr U3MEPEHUs N ero HeonpegesneH-
HOCTb, HEO6X0A4MMO cnefoBaTb pekomeHpgaumam 7.1.4, T. e. ykasbiBaTb:

a) 3HauyeHVe KaxAoil BXOAHOW OLEHKM X- U ee cTaHAapTHOW HeonpepgeneHHocTu U(X/), a Takxe To, Kak
OHW 6bIN NONYYEHDbI;

b) OLEHKN KoBapunauuini unm KoaduuMeHTOB Koppenauun (nydwe v te, U gpyrue) oA Bcex Koppennpo-
BaHHbIX BXOAHbIX BE/INYMH, a TaKKe MeTofbl, UCNO/Ib30BaHHbIe A/ NOJIyYEeHUA 3TUX OLEHOK;

C) uMcno cteneHeli cBo6oAbl AN CTaHAAPTHON HeonpeAeneHHOCTU KaX oW BXOAHOWN OLEHKM, a Takxe
TO, KaK 3TO YUCNO0 cTeneHein cBoboabl ObINO ONpeaeneHo;

d) dyHKuMOHaNbHY 3aBucumocTb Y = f(X1,X2, ..., XN). Mpu Heo6xoaMmMocTu MOryT 6biTb NpUBEAEHbI
YyacTHble NPou3BOAHblE (KO3hduumeHTsl YyBcTBUTENBHOCTK) df/aXx/. PekomeHayeTcs Bcerga ykasbiBaTb 3Ha-
YeHns KoOaPULNEHTOB YyBCTBUTE/IBHOCTW, NOJIyYEHHbIE SKCNEPUMEHTa/IbHbIM MYTEM.

MpumedyaHune — MNockonbky hyHKLMOHAIbHAA 3aBUCUMOCTb f MOXET 6bITb BECbMA C/TIOXHON WK He AonyckaTb
npeacTaBneHns B ABHOM BUAE, & TONbKO B BUAE pacyYeTHOro aroputMa, TO He Bcerja BO3MOXHO ykasaTb Buf 3TOi 3a-
BMCVMOCTW M 3HA4YEHUs1 ee NPOM3BOAHbLIX. B Takmx ciyyasx dyHKUMOHabHYH0 3aBUCMMOCTb f crefyeT onucatb B cambixX
06LLMX YepTax Wiy JaTb CCbIIKY Ha KOMMbIOTEPHYIO NporpaMmy, peanvnsytollylo asiroputm pacyeta. B nobom cryyae
npuBoamMmasn uHdopmaums AomkHa ObiTb OCTATOYHOMW, YTOObI NOHATbL, KakuM 06pa3oM Oblny NOyYeHbl OLEHKA Y U3Me-
psieMO BeNMUMHBI Y U ee CyMMapHas cTaHfapTHas HeonpegeneHHocTb UGy).

8 KpaTtkoe onucaHue npoueaypbl OLeHBaHUSA W NpeacTaBeHns
HeonpeaeneHHOCTH

Mpoueaypy oueHUBaHUA ¥ NpeacTaBieHNs HeonpeaeneHHOCTN U3MEepPeHUs cornacHo HacToswemy Py-
KOBOACTBY MOXHO NpeAcTaBuUTb B BUAE NOC/IeA0BATENIbHOCTU CNefyoLWnX 3Tanos:

1) BbipaxaloT CBA3b MexAay vM3mepsemoli Be/MYMHON Y U BXOAHbIMW BennymHamu XT OT KOTOPbIX OHa
3aBUCUT, B BUAE PyHKUMOHanNbHON 3aBucumoctn Y = f(X1,X2, ..., XN). dyHKuma /"gomkHa cofepxaTb Bce
BeJINYMHbBI, BK/IOYAA MOMPaBKNU W NOMNpaBoOYHble KOIMMPULNEHTbI, KOTOPble MOTYT CYLLEeCTBEHHO MOBNATL Ha
HeonpeaeneHHOCTb pe3ynbTata usmepeHusa (cm. 4.1.1 n 4.1.2).
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2) Mony4arT OLEHKY X, BXOAHOM BENMMYUHbI X, NM60 HA OCHOBE CTATMCTUYECKOro aHanusa psga Habno-
AeHnii, nnéo apyrumm cnocobamu (cm. 4.1.3).

3) OueHuBalT CTaH4APTHYK HeonpeneneHHoCTb WU(X;) KaxAoW BXOAHOW oueHkM Xr [Ans BXOAHOW
OL,EHKM, NMONIYYEHHOW M3 CTATUCTUYECKOro aHanmsa psga Hab/waeHWA, OLEHKY CTaH4apTHOM HeonpegeneH-
HOCTMK MOJslyyalT cornacHo 4.2 (oueHmMBaHne cTaHgapTHON HeonpegeneHHocTy Tnuna A). s BXOAHOW OLEHKM,
NoJsly4eHHOW ApPYruMn cnocob6amu, OLEHKY CTaHAApPTHON HeonpeAesIeHHOCTU NOoJlydarT cornacHo 4.3 (oueHu-
BaHWe CTaHOapPTHON HeonpeAeneHHocTn Tuna B).

4) Ecnn cpefyn BXOAHbIX BENIMUYNH €CTb KOpPEennpoBaHHbie Mexay co60oi, To OLeHMBaKT Ux koBapuawuum
(cm. 5.2).

5) PaccunTbiBaloT pe3ynbTar M3MepeHus, T. . HaXo0AAT OLEHKY Y U3MepsieMOol BeNUYNHbI NO (PYHKLMO-
HanbHOW 3aBucumMocTu f, ncnonb3ysi B kKauecTBe aprymeHToB X, OLUEHKN X,, No/ly4eHHble Ha atane 2 (cMm. 4.1.4).

6) OnpenenstoT CyMMapHyl cTaHfapTHY HeonpeaeneHHocTb UC(y) pe3ynbTaTa M3MepPeHUss y No CTaH-
JapTHbIM HeonpeAeneHHOCTAM M KOBapuauusaMm BXOAHbIX OLEHOK, Kak onucaHo B pasgene 5. Eciv B pe3syib-
Tarte U3MepeHuna onpeaendarT OUEeHKN ABYX U oonee BbIXOAHbIX BE/MNYMNH, TO pacCHUTbIBAOT UX KOoBapunauunun
(cm. 7.2.5, H.2, H.3 n H.4).

7) Ecnu TpebyeTca 3HaTb pacLUMpeHHY0 HeonpeaeneHHocTh U ana onpepenexns mitepsana oty - U
fo y + U, B npegenax KOTOporo npeanosiokMTeNbHO Haxoautcs 60bluas vyacTb pacnpefeneHns 3HauvyeHui,
KOTOPbIE MOXHO C AOCTaTOYHbIM OCHOBaHWEM MpuNucatb U3MEPSEMON BeNUYMHE Y, TO CyMMapHyK CTaH-
JapTHY HeonpefeneHHocTb UC(Y) YMHOXaKT Ha KoahuumeHT oxBaTa K, 06bIYHO NpUHUMALOLWLWI 3HAYeHUSA
B AnanasoHe oT 2 Ao 3, 4Tob6bl Nony4nTb 3HadeHne U no dpopmyne U = kuc(y). 3HauyeHne K BbiGMparT, Ucxoan
13 XXeslaemMoro ypoBHs fosepus aonsa uHtepsana oty - Upgoy + U (cMm. 6.2, 6.3 n ocobeHHO npunoxeHune G,
roe paccmaTtpuBaeTcs Bblbop 3HauYeHUs K, obecneuynBatoLlero ypoBeHb foBepus, 67IM3KNIA K 3agaHHOMY).

8) MpepcTaBnaT pe3ynbTart USMEPEHNS Y BMECTe C ero CyMMapHOl cTaHAapTHOW HeonpeAeneHHOCTbIo
nc(y) unn pacwmnpeHHoin HeonpegeneHHocTotlo U cornacHo 7.2.1 unan 7.2.3 ¢ ucnosib3oBaHUeM 0OfHOI 13 hopm
npeacTaB/ieHNst cornacHo 7.2.2 unn 7.2.4. YkasbiBalT (CM. pasgen 7) cnocob nonyyeHus y n uc(y) unm U.
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MNpunoxeHve A
(obs13aTenibHOE)

OCHOBHbIe MeTpPO/IOTNYecKue TeEPMUHBLI

Al PekomeHgaums INC-1 (1980)

Pab6ouas rpynna no HeonpeaeneHHOCT Gbina co3saHa MEMB B okTa6pe 1980 r. no nHuymatee MKMB 1 nogroto-
BWMla NOAPO6HbLIA OTYET, 3aBepluatowmiics PekomeHgauueli INC-1 (1980) [2], TeKCT KOTOpOl NpUBEAEH HUKE.

«1) HeonpegeneHHOCTb pesy/bTata n3mepeHuss 06blYHO COCTOUT M3 HECKOMbKMX COCTaBASAIOLWMX, KOTOPbIE MOXHO
CrpynnvpoBaTh B [iBE KaTeropum B 3aBUCUMOCTY OT cnocoba Mx OLeHMBaHUS:

A. cTaTUCTUYECKMMU MeTodamu;

B. gpyrumn metogamu.

He Bcerga BO3MOXHO YCTaHOBUTbL MPOCTOE COOTBETCTBME MeXAy KaTeropuamu A n B 1 TpaguLmMoHHO UCMob30BaB-
LUMMCA [0 3TOTO pasfeneHnem Ha «CyyaliHble» U «CUCTeEMaTnyeckne» HeonpeaeseHHoOCTU. TepMUH «cucTemMaTnyeckas
HeonpeAeneHHOCTb» MOXET BBOAWTL B 3a0/yXAeHNE, 1 ero NPUMEHEHUS cnepyeT usberarb.

JTo6oii NoApOo6HLI OTYET O HEONPeAENEHHOCTN A0/MKEH coAepXaTb MOMHbIA CAMCOK COCTaBNSAIOLWMX C YKa3aHneMm
ONA KaKA0W U3 HUX MeToda, KOTopbIM Oblsia NosyvyeHa OLeHka.

2) CocTaBnsioLime, OTHOCALMECS K KaTeropum A, XxapakTepusytTcs BbIGOPOUYHbIMK AucnepcusmMu st (wm Bbi6o-
POYHBLIMU «CTAHAAPTHLIMW OTKIOHEHMSIMU» S,) U YACTIOM CTeneHel cBo6op! V- MNpu HEOBXOAMMOCTM crefyeT ykasbiBaTb
KoBapvamu.

3) CocTaBnsiowme, oTHOCSLLMECS K kaTeropun B, crefyeT xapakTepu3oBaTb BefMuMHAMM Uj, KOTOPble MOXHO

paccmaTtpuBaTh Kak annpoKcMMaLuumn AUCTIEPCUA, CyLLLeCTBOBaHME KOTOPbIX npeanonaraeTcs. Mpy 06pa6boTke AaHHbIX Uj
cnefyet MHTEpPNPeTUPOBaTh Kak aucrnepcun, a U — kak cTaHaapTHble OTKIOHEHUs. AHaIOMMYHbIM 06pa3oM npu Heo6Xo-
[AVIMOCTU pacCcMaTpuBaOTCsi KOBapuaLyy.

4) CyMmmapHasi Heornpeae/ieHHOCTb [JO/MKHA XapaKTepr30BaTbCs YMCIOBLIM 3HAUEHUEM, MOJTyUYEeHHbIM B pesy/ibTare
06bIYHOTO CrIOXeHVs1 aucniepcuii. CymMmmapHasi HeonpeLeneHHOCTb U ee COCTaB/ISIOLLME [O/MKHbI ObITh BbIPAXEHbI B BUAE
«CTaHAAPTHBIX OTKIIOHEHUI».

5) Ecnm B 0co6bix criyuasix B LE/SX MOSTyYeHUs! 06LLEei HeONpPeaeneHHOCTM HeOBXOAMMO YMHOXUTL CyMMapHY
HeonpeaeneHHOCTb Ha HEKOTOPbIA MHOXWUTE b, TO 3TOT MHOXMUTESb AOKEH GbITh yKa3aH».

A.2 PekomeHgaums 1 (Cl-1981)

MKMB paccmoTpes OTYeT, NpeACcTaB/IeHHbIN Paboueil rpynnoil no HeonpeaeneHHocTu u Ha 70-i ceccum, COCTOSIB-
welica B okT6pe 1981 r., MpPUHAN cnegytoLlyo pekoMeHgaumio [3]:

«PekomeHgauma 1 (CW 981)

BbipaxxeHne akcnepyMeHTasIbHbIX HEONPeAeeHHOCTEl

MexayHapoaHbIi KOMUTET Mep 1 BECOB,

yunThbiBaA

- HeO6X0AMMOCTb BbIPABOTKM eAnHOM DOPMbI BbIPXKEHWSA HEOMPeAeNeHHOCTN N3MEPEHNS B METPO/IOMMN,

- ycunus, npunaraemble 41s AOCTWKEHNUA 3TOW Len pas/iMyHbIMM OpraHu3aumsiMn B TEYEHNE MHOTWX JIET,

- Mporpecc, AOCTWUTHYTbIA B NOMCKE NPUMEMIEMOrO PELUEHUS U SBMBLUMIACA MPAMbIM Pe3y/bTaToM AeAaTesIbHOCTU
Pa6oueli rpynnbl MO BbIPXXEHUIO HEOMpeAe/ieHHoCTel, cobpaHHoii MEMB B 1980 T,

npu3HaBas,

- YTO NpeanoxeHus Paboueli rpynnbl MOTM 6Gbl ABUTLCA OCHOBON AJ11 OKOHYaTe/IbHOTO COrNallueHus Mo Bblpaxe-
HUIO HeonpefeneHHOCTel,

pekomeHayeT,

- yTo6bI NPeAnoxeHns Paboueii rpynnbl Gbinv oBEeAEHbI [0 LUMPOKMX KPYTOB 3aMHTEPeCOBaHHbIX /1ML, ¥ OpraHn3auuii;

- yTo66l MBMB npeanpuHANo Bce YyCunus AN NPUMEHEHVS NMPUHLMMIOB, 3a/10KEHHbIX B 3TUX MPEeAIoKeHnsX, K
MeXAYyHapOAHbIM CAMYEHUAM, KOTOpble 6yayT NPOBOAUTLCSA MPU €ro cogenctsun B byayLiem;

- yTo6bl ApyrMe 3anMHTepecoBaHHble OpraHM3auuy MccnefoBasiM U NPOBEPSNN 3TV NPEeLsIoKEHNA U coobLianu o
Nnosy4YeHHbIX pesynestarax 8 MBMB;

- yTo6bl MO MPOLIECTBUM ABYX Wn Tpex fieT MBMB caenano oTyeT no pesysbrartaM MpPUMEHEHVS NpeaiokeHuin
Pa6oueli rpynnbi».

A.3 PekomeHgaups 1 (ClI-1986)

MKMB noBTOpPHO paccMoTpen BOMPOC O HEONpeAeNeHHOCTU U3MEPEHWIA Ha 75-1 ceccrm, COCTOSIBLLENCA B OKTAOpe
1986 1., 1 NPUHAN CreayoLLyo pekoMmeHgaumio [4]:

«PekomeHgauma 1 (Cl-1986)

BblpaxeHne HeonpegeneHHocTel B pabotax, NpoBoAVMbIX nog arngoin MBMB

MexayHapoaHblii KOMUTET Mep 1 BECOB,
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yunThbIBas, yto Paboyas rpynna no HeonpegeneHHocTn npuHsana PekomeHngauuio INC-1 (1980), a MKMB npuHsn
PekomeHgaumio 1 (CW 981),

YUATbIBasSA, 4TO pag YneHoB KOHCYNbTaTUBHBIX KOMUTETOB MOTYT NOXEeNaTb MO/yYuTb pas3bsACHEHWs Mo JaHHOW Pe-
KOMeHZaumn NpUMeHUTENBHO K 3aJadYamM, BXOAALWMM B cepy MX KOMMETEHTHOCTU U OCOBGEHHO B LIENAX MEXAYHAPOLHbIX
C/IMYEHNIA,

npu3Haeas, 4yto naparpad 5 PekomeHgaumm INC-1 (1980), oTHOCSALWMIACA K 0COObIM C/Ty4asiM, OCOHEHHO VMEOLLUM
NPOMbILL/IEHHYO0 3HAYMMOCTb, B HACTOSILLEE BPEMS paccMaTpuBaeTcs nog arngoin CO obbeguHeHHON paboyeii rpynnoii
NCO, MO3M 1 M3K npu cogeicteumn n cotpygHuuectse MKMB,

pekomeHayeT npumeHeHue naparpadga 4 PekomeHgaummn INC-1 (1980) Bcemu ydyacTHUKaMU Npy ohopMIeHUN pe-
3yNbTaTOB MeXAYHapPOAHbIX CAVYEHUA 1 Apyrux paboT, NpoBOAUMbIX Nog arngon MKMB 1 KOHCynbTaTMBHbIX KOMUTETOB,
1 4To0Bbl CyMMapHas HeonpeaeneHHOCTb Tuna A 1 HeonpegeneHHoCTU Tuna B 6biny BbipaxeHbl B BUAe CTaH4ap THOIo
OTK/IOHEHNSA.
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MpunoxeHve B
(obs13aTenibHOE)

OCHOBHbIe MeTpPO/IOTNYecKue TeEPMUHBLI

B.1 cnosib30BaHHbIi UICTOUYHVIK

OnpefieneHns OCHOBHbIX METPOJIOTMYECKNX TEPMUHOB MO TeMaTUKe HacToswero PYKOBOACTBa 3aMMCTBOBaHbI U3
MeXxayHapoAHOro C/ioBapsi OCHOBHbIX U 06LLMX TEePMUHOB B MeTposiorum (VIM), BTopoe nzgadve, 1993 r.1[6], BbinyLleH-
HOro MexayHapogHol opraHm3auuein no craHgaptusayum (MICO) OT MMEHU CeMM OpraHM3aumii, okasaBLUMX MOAAEPXKKY
npv ero cosgaHnv v NpefocTaBMBLUMX SKCMEPTOB AJ1A ero noAroToBku: MexayHapogHoro 6topo mep u BecoB (MBMB),
MexayHapoaHoW anekTpoTexHuyeckor komuceun (M3K), MexayHapogHoli degepaunm kavHudeckoin xummmn (M®KX),
NCO, MexayHapoAHOro coro3a TeopeTMyeckon 1 npuknagHoin xumun (MKOMAK), MexayHapoAHOro cor3a TeopeTUyecKoi
1 npyvknagHoin dmsmkm (MHOMAIM), MexayHapoaHoi opraHusaumm 3akoHoaatesibHoli meTposorun (MO3M). VIM sBnseTtcs
OCHOBHbIM WCTOYHWMKOM, K KOTOPOMY PeKoMeHyeTcst obpallarbCa OTHOCUTENIbHO OnpefesieHnii TEPMUHOB, HE BK/TOYEH-
HbIX B HACTOSILLIEE NMPUIOXEHNE WM B TEKCT HacTosALwero PykoBoACTBa.

MpumeyaHne — HekoTopble 13 OCHOBHbIX CTATUCTUYECKMX TEPMUHOB U NMOHATUI NPUBEAEHBI B NPUNOXeHUN C,
a Takme TEPMUHbI, KaK «MCTUHHOE 3HAYEHUE», «MOrPELUHOCTb» U «HEONPeAeNeHHOCTb», PACCMOTPEHbI B NpUIoXeHun D.
B.2 OnpepeneHusa

Kak n B pasgene 2 Hactoswero PykoBOACTBa, UCMO/Ib30BaHWE B TEPMUHAX CKOOOK O3Ha4aeT, YTO BblAe/IEHHbIE
CKOBGKaMU C/l0Ba MOTYT ObITb OMYLLEHbI, €C/IM NPUMEHEHUE KPATKOro TEPMMHA HE BbI3OBET MyTaHMLbI.

B HeKoTOpbIX NpUMeYaHusx NpMBeAeHbl A0NOMHUTENIbHbIE METPOSIOTMYECKME TEPMUHDI, BblAE/IEHHbIE NOMYXMPHBLIM
wprdpToM. OnpepeneHnst aTX TEPMUHOB [laHbl B CaMMX MPYMEYaHusIX — HEMOCPEACTBEHHO WM Yepe3 COOTBETCTBYHO-
Lme cCblIkn (CM. [6]).

B.2.1 (n3mepumast) BesimumHa [(measurable) quantity]: CBOICTBO siBNiEHNS, 06bEKTa WM BELLECTBA, KOTOPOe MO-
XET BbIAENATLCS KAYECTBEHHO Y ONPeAENnATbLCS KOMMYECTBEHHO.

MpumeyaHnel — TepMUH «Be/IMYMHA» MOXET 0603Ha4YaTb Be/MyMHY B 06Lem cmbicsie (cMm. npumep 1) nm
KOHKPETHYIO BEJIMUYMHY (CM. npumep 2).

Mpymep 1— BenuuuHbl B 06LLEM CMbIC/E: A/IMHA, BPEMS], Macca, TeMrnepaTypa, 3/IEKTPUYECKOEe COMpo-
TUB/EHNE, KOHLLEHTpaLus BELLeCTBa.

MpumMep 2 — KOHKpeTHbIE BEMMUMHbI: A/IMHA JaHHOIO CTEPXHSA, 3M1eKTPUYECKoe CONPoTUB/EHNE JaHHO-
ro o6pasija NpoBo/ia, KOHLIEHTPaLmMs 3 TaHoMNa B aHHOM Npo6e BUHA.

MpumedyaHne 2 — BeNUunHbl, KOTOPbIE MOXHO PACMONOXUTL MO MOPSAKY 3HAYEHWI A BENWUUMHBI APYT OTHOCK-
TefbHO Apyra HasbiBaloTcs OAHOPOAHLIMM BEMTMYNHAMM.

MpumeyaHne3 — OQHOPOAHbIE BE/IMUMHBI MOTYT ObITb CTPYNMNMPOBaHbI MO KaTErOPUAM BESTMYUMH, HanpuMmep:
- paboTa, TennoTa, 3Heprus;
- TONLWWMHA, A/IMHA OKPY>XHOCTW, A/IMHA BOJTHbI.

MpumeuyaHned — OBO3HAYEHNS BEMYUMH npuBeeHsl B ISO 31 [VIM: 1993, cnoBapHasi ctatbs 1.1].

B.2.2 3Ha4eHue (BennumHbl) [value (of a quantity)]: 3HayeHne KOHKPETHOW BENNUMHLI, BblpaXXaemoe, Kak npasuso,
npovssefeHneM euHNLbl U3MEPEHUS Ha YUCTIO.

Mpumep 1— OnunHa cTepxHA: 534 m nnu 534 cm.

Mpumep 2 — Macca Tena: 0,152 kr nnn 152 .

Mpumep 3 — KonnyecTBO BewlecTBa Npo6bl Bogbl (H20): 0,012 monb unv 12 mmorsb.
MpumeyaHne 1— 3HaYeHVE BEMUMHBI MOXET ObITb NONOXUTENBbHBLIM, OTPULATENbHLIM UM HYNEBbLIM.
MprmMeyaHne2 — 3HaYEHNE BEIMUMHBI MOXET ObITb BbIP&XKEHO pPasHbIMK crnocobamm.

MpumMmedyaHune3 — 3Ha4YeHUss BEIMUMH, UMEIOLLUX Pa3MEepPHOCTb, PaBHyHo 1, Kak NpaBuso, BbipaxatoTcs 6e3pas-
MEPHbIM YUC/IOM.

1 MpumeyaHne k nsgaxuo 2008 r.: TpeTbe nsgaxHne cnosaps 6bi1o onybavkosaHo B 2007 1. kak ISO/IEC Guide 99
«MexayHapoaHbIii cnoBapb Mo MeTposior. OCHOBHbIE U O6LLME MOHATUA U CBA3AHHbIE C HAMU TEpMUHBI (VIM)».
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MpumeyvaHuned — BennmuuHa, KOTOpass He MOXET ObITb BbIpaXXeHa B Bue NPov3BeAEeHUA efuHULbI U3MEPEHUs
Ha 4MCMo, MOXET ObITb BbIPaOKEHA CCbI/IKOM Ha MPUHATYI0 YCOBHYHO LUKaY WM HA METOAMKY BbINOSIHEHUS W3MEPEHWIA,
nnu Ha 10 1 gpyroe [VIM:1993, cnosapHas ctatbs 1.18].

B.2.3 NCTMHHOE 3Ha4eHne (BeNMYuHBbI) [true value (of a quantity)]: 3HaueHne, COOTBETCTBYIOLLEE OMNPeAeneHunto
[aHHOWN KOHKPETHOWN BE/IUYMHBI.

MpumeyaHne 1— 3T0 TO 3HaYEHNE, KOTOPOE MOFO Bbl ObITb NOMYYEHO NPY NAEASTBHOM U3MEPEHUM.
MpnmeyaHne2 — VICTUHHOE 3HAYEHNE NO CBOE NpUpoAe HeonpeaenMmo.

MpumeyaHune3 — B aHrmMiAickom sA3bike HEOMPEAEEHHbI apTUK/b Yalle, YeM OnpefeneHHbI, NCnosb3yeTcs
B COYETaHUMN C TEPMUHOM «UCTMHHOE 3HAYeHMe», T. K. MOXET OblTb MHOTO 3HAYE€HW, COOTBETCTBYHOLLMX OMNPeAeneHunto
[JaHHOIN KOHKPeTHOM BennunHbl [VIM:1993, cnoBapHas ctatbs 1.19].

KommeHTapuii PykoBoacTBsa: B npunoxeHnn D (B yacTHocTW, B D.3.5) ykasaHbl MPUYMHbI, MO KOTOPbIM TEPMUH
«UCTMHHOE 3HayeHne» B HacToslem PyKOBOACTBE He UCMO/b3yeTCH M N0 KOTOPbIM TEPMUHbI «ACTUHHOE 3HAYeHue u3-
MepsieMoli BE/INUMHBI» (MW «UCTUHHOE 3HAYEHNE BENMUYMHBI») U «3HAUYEHME M3MEPSIEMOI BENNYMHbD (TN «3HAYEHUE
BE/INYMHbI») PACCMATPUBAIOTCS KaK 3KBMBa/IEHTHbIE.

B.2.4 pelicTBUTENbHOE 3HaYeHWe (BennuMHbI) [conventional true value (of a quantity)]: 3HaueHwe, NpUNUCHI-
BaeMoe KOHKPETHOM Be/IMUYMHE 1 MPYHMMAEMOe, YacTo MO COr/IalleHNto, Kak UMetoLLee HeONPeaeneHHOCTb, NPUEM/IEMYIO
ANl 3aaHHbIX Lenei.

Mpumep 1— B HeKOTOpPOIi 06/1aCTU 3HaUEHNEe BeNNUYMHbI, BOCNPOU3BeAeHHOe 3 TasloHOM, MOXeT 6biTb
NPUHATO B KauecTBe AeliCTBUTE/IbHOIro 3HaYeHus.

Mpymep 2 — KoMMTeT MO AgaHHbIM /15 Haykn U TexHukn (CODATA) B 1986 r. pekoMeHA0BasT UCMOb30-
BaTb 4189 NOCTOSHHOW ABOragpo 3HadeHve 6,0221367 m1023 monb~1

MpnmeyvyaHne 1— ,ﬂ,eVlCTBVITerIbHOE 3HavyeHne BeNnYMHbl NHoraa HasbiBakoT NMPUNUCaHHbIM 3Ha4YEeHMEM, Hau-
I'Iy‘-IIJJEI71 OLI.eHKOI‘/’I BE/IMYMHbI, HOMWH&J/TbHBIM 3HAaYeHWEM WK UCXOLHbIM 3HayeHneM. OfHako «MCXOAHOe 3HaveHue» B
9TOM CMbIC/ie HEe cieayeT nyTaTtb C «MCXOAHbIM 3HA4YEHNEM» B CMbIC/1€, YKa3aHHOM B npuMevyaHnn KCﬂOBapHOI7I cratbe 5.7
VIM:1993.

MpuMeuvyaHune2 — Yacto Ans onpeaeneHnst AeiCTBUTEIbHOMO 3HAYEHNS MCMOJb3YHOT HECKO/IbKO pesy/ibTaToB
n3mepeHuin Bennumibl [VIM:1993, cnoapHas ctatbsa 1.20].

KommeHTapuii PykoBoacTBa: Cm. kommeHTapuii PykoBoacTsa k B.2.3.
B.2.5 n3mepeHue (measurement): COBOKYNHOCTb onepauii, UMEKLLMX LEesbio onpeaeneHne 3HauyeH st BEMUMHBL.

MpumeyaHune — Onepaumm MOryT BbINONHATLCA aBTOMaTuyeckun [VIM:1993, cnoBapHas ctatbs 2.1].
B.2.6 npyHUUN n3mepeHusa (principle of measurement): HayuHas ocHoBa M3mMepeHus.
Mpumep 1— NpUMeEHeHNEe TEPMO3IeKTPUYECKOro adpdhekTa A/1 N3MepeHus TemnepaTypbl.

Mpuvep 2 — T[pumeHeHue addhekTa J[ko3ledhcoHa 19 M3MEPEHMS PA3HOCTU  3NEKTPUUECKUX
noTeHUUasos.

Mpumep 3 — MpumeHeHne adochbekTa Jonnepa ansa usMepeHmns CKopocTW.

MNpumep 4 — MNpuMeHeHne aghdhekTa KOMOMHALMOHHOIO paccesHWs cBeTa 419 U3MepeHns 4YacToT cob-
CTBEHHbIX KonebaHnii monekyn [VIM:1993, cnoBapHasi cTaTbsa 2.3].

B.2.7 meToq, uamepeHunsa (method of measurement): Jlornyeckas nocnefoBaTenibHOCTL Onepauuii, onucaHHas B
obLem Buae, KOTopas NPUMEHSIETCS NPU BbIMO/IHEHUM U3MEPEHUIA.

MpumeyaHune — MeTofbl M3MepeHUii MOTYT 6bITb OTHECEHbI K Pa3HbIM TpynnamM, Hanpumep:
- METOAAM M3MepEHWii 3aMeLLEeHNEM;

- ondpchepeHLManbHbIM METOAAM U3MEPEHWIA;

- Hy/IEeBbIM METOAAM WM3MEPEHMUIA.

[VIM:1993, cnoBapHas cTtartbs 2.4].
B.2.8 npoueaypa nsmepeHnii, MeEToauKa N3MepeHUii (measurement procedure): CneunasibHO ONCaHHAs COBO-
KYNHOCTb Onepauuii, Ncnosnb3yemas rnpu BbINOSIHEHUN KOHKPETHBIX N3MEPEHWI B COOTBETCTBUW C JaHHbIM METOAOM.

MpumeyaHne — MeToauky M3MepPEHWn 06bIYHO U3NaraloT B JOKYMEHTE, TaKkKe MHOrA4a Ha3blBaEMOM METOAUKON
n3mepeHwii. Cogepxaimecs B 3TOM JOKYMEHTe CBeAeHMsA 0BbIYHO ABAAIOTCA AOCTATOYHbIMM 415 Ofeparopa, YTobbl Bbl-
NOMTHWUTL M3MepeHNs 6e3 NPUB/IEYEHNS [ONOHUTENBHON NHdopmaummn [VIM:1993, cnoBapHas ctaTtbs 2.5).

B.2.9 navepsemas sBenmumHa (measurand): KoHKpeTHas BenuyvHa, nog/exaias u3MepeHuio.
Mpvmep — faBneHuve napa B AaHHOW npobe Boabl npu 20 °C.
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MpumeyaHne — OnpegeneHve U3MepseMoit BeMYMHbI MOXET NOTpeboBaThb 3a4aHusl 3HAYEHWIA Taknx Benu-
UMH, KaK Bpems, TeMnepaTypa v gasnexuve [VIM: 1993, cnoBapHas ctatbs 2.6].

B.2.10 Bmsaowaa BeniumHa (influence quantity): BenuunHa, KoTopasi He SIBNSIETCA M3MEPSEMOlN BE/IMUMHON, HO
B/NSIET Ha pe3y/ibTaT U3MEPEHNs 3MEPSIEMO BEIMUMHbI.

Mpumep 1— TemnepaTypa MUKpOMETPa, MPUMEHAEMOro AN U3MEPEHUA O/IVHbI.
Mpumep 2 — YacToTa Npn n3MepeHnn aMnanTyabl NepPeMeHHOro 3/1IeEKTPUYECKOT0 HaMNPsKEHNS.

Mpumep 3 — KoHUeHTpauusa 6unnpybrHa npu n3mMepeHnn KOHLEeH T paumm reMorsiobmnHa B npobe niasmbl
KpoBu yenoBeka [VIM:1993, cnoBapHas cTaTbsa 2.7].

KommeHTapuii PykoBoacTBa: OnpefesnieHne BAMSIIOLLEN BeNMYMHbI NogpasyMeBaeT BK/OUEHWE BEMNYMH, CBSI3aH-
HbIX C U3MEPUTENBHLIMU 3TaUI0HaMK, 06Pa3LOBbIMY BELLECTBAMMW W CNPABOYHLIMW AaHHLIMW, OT KOTOPbIX MOXET 3aBUCETb
pesynbTaT U3MepPeHUsi, a Takke OT TakuX SIBJIEHUIA, KakK KpaTKOBPEMEHHble (O/IIKTyauunm napaMeTpoB U3MepPUTESIbHOro
npuoopa, ¥ Takux BENYMH, KaK TeMnepaTypa OKpyXaroLlei cpefbl, aTMocthepHoe faBeHne 1 BAaXHOCTb.

B.2.11 pe3ynbtar udmepeHus (result of a measurement): 3HayeHve, NPUNNCLIBAEMOE U3MEPSEMOW BENNUMHE Y

NoJslyYeHHOe MyTeM U3MEPEHUSI.

MpumeuyaHunel — Mpu NpeacTaBneHnU pesynbTara U3MEpPEHNUst AOMKHO GbiTb SICHO, OTHOCUTCS I OH:
- K MOKa3aHui Nprubopa;

- K HEUCTIPaB/IEHHOMY pe3y/bTaTy U3MEPEHNS;

- K MCNpaB/ieHHOMY pe3y/ibTaTy U3MepeHus,

a TaKxke MoslyyYeH i OH YCPeAHEHUEM HECKO/bKMX 3HAUEHUIA.

MpumeuvaHne?2 — lMonHoe NpefcTaBneHve pesynbTata U3MepeHns BKIoYaeT MHopMaumio 0 HeonpeaeneH-
HocTU n3mepeHuns [VIM:1993, cnosapHas craTtbs 3.1].

B.2.12 HeucrnpaB/ieHHbIA pe3ynbTaT namepeHnst (uncorrected result): PesynbTaT M3MepeHusl [0 BBEAEHUsI MOo-
npaBKy Ha cuctemaTuydeckyto norpewwHocts [VIM:1993, crnosapHas ctatbsa 3.3].

B.2.13 ncnpaBneHHbI pe3ynbTaT U3MepeHus (corrected result): PesynbTaT n3MepeHns Nocsie BBefieHVs Nonpas-
KN Ha cucTemaTtuyeckyto norpewHocTts [VIM:1993, cnoBapHasi ctatbst 3.4].

B.2.14 TOYHOCTb U3MepeHus (accuracy of measurement): BNN30CTb pesynbTarta U3MepeHuss K UCTUHHOMY 3Hade-

HUIO VI3MepF|eMOI7I BEJ/INYNHbI.
MpnmevyaHne 1— «TOYHOCTb» SABMAETCHA KAYECTBEHHLIM MOHATUEM.

MpumeuvaHne2 — He cneayeT ynotpebnatb TepMuH MNPELU3VOHHOCTL BMECTO TEPMUHA «TOYHOCTb»
[VIM:1993, cnosapHas ctatbs 3.5].

KommeHTapuin PykoBogcTsa: CM. koMmeHTapuii PykoBogcTBa k B.2.3.
B.2.15 noBTOpPSeMOCTb (pe3y/ibTaToB M3MepeHuin) [repeatability (of results of measurements)]: BAn3ocTs pesysb-
TaToB NOCnefoBaTeslbHbIX U3MEPEHWIA OAHON 1 TOW e U3MEPSIEMON BEeINYMHBI, BbINOMHEHHbIX B OAUHAKOBLIX YCOBUSX

N3MEPEHMUIA.
MpnmeyvaHnel — Takne ycnosusa HasbiBalOT YC/IOBUAMU MOBTOPSEMOCTH.

MpnmeyaHne2 — YCnoBust NOBTOPSIEMOCTM BK/IOYAKOT B CE6S:

- UCNOJIb30BaHMe OAHOW 1 TOW e Npoueaypbl U3MEPEHMWIA;

- NPOBeAEHNE N3MEPEHUIA OAHVM N TEM Xe Habnogatenem;

- UCNONb30BaHNe OJHOrO 1 TOr0 Xe U3MEepUTENLHOrO NPMbopa, NPUMEHSAEMOr0 B OOHUX U TEX XE YCNOBUSX;
- NpoBeieHne U3MEPEHWn B OQHOM M TOM Xe MECTE;

- NOBTOPEHWE U3MEPEHWI B TEYEHNE KOPOTKOro nepuoga BpemMeHu.

MpnmeuvaHune3 — MNOBTOPSAEMOCTb MOXET ObITb BblpaKEHA KO/IMYECTBEHHO Yepe3 XapakTepucTukn pasdpoca
pe3ynbTaToB namepeHuii [VIM: 1993, cnoBapHas ctatbs 3.6].

B.2.16 BOCMpON3BOAMMOCTb (pe3ysibTatoB M3MepeHuin) [reproducibility (of results of measurements)]: Bnu-
30CTb pe3y/bTatoB M3MepeHuii OOHOW 1 TOW Xe M3MEePSAeMOli BeNIMYUHbI NPU NPOBEAEHUN N3MEPEHUI B M3MEHSIOLLMXCA
YC/OBUSAX.

MpnmevaHune 1— Ansa 060CHOBAHHOIo CyXaeHna o BOCnpon3soaAnMMOCTK cnieayeT yKasbiBaTb, B YeM COCTOUT
N3MEeHeHne yCﬂOBMVI N3MEPEHUA.

MpuMeyaHne2 — VI3MEHEHUs1 YC/TOBUIA MOTYT BK/IHOUATb B CEOS N3MEHEHMS:
- NPUHLMNA U3MEpPEHUsT;

- HabngaTens;

- MeTofa U3MepeHust;

- U3MepuTeNbLHOro Npruéopa;
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- UI3MEPUTESILHOTO 3TA/I0Ha;
- MEecTa 13MepeHus;

- YC/IOBUWIA NPUMEHEHWSI Pe3y/IbTaToB U3MEPEHNST;
- BPEMEHW M3MepeHus.

MpumeuaHne3 — BoCNpon3BOAMMOCTb MOXET GbITb BbIPXXEHA KOMIMYECTBEHHO Yepe3 XapakTepuUCcTUKM pas-
6poca pesy/bTaToB U3MEPEHNIA.

MpumeyvyaHned — BpaaHHOM cyyae nof pesynbTataMi 06bIYHO MOHUMAOT UCMpPaB/ieHHble pe3ysbTaTbl N3Me-
peHuii [VIM:1993, cnosapHas ctatbs 3.7].

B.2.17 BbIOOPOYHOE CTaHOAPTHOE OTK/IOHEHMe (experimental standard deviation): BenvuuHa s(gk) ans psga
13 N U3MEPEHNIA 0fHON U TOl Xe U3MepsieMoli BENMYMHBI, XapakTepusytollas pas3opoc pesy/bTaToB U3MEPEHUA 1 onpe-
aensiemasi no oopmyne

roe gk— pesynbTar /c-To 3mepeHus; q — cpefHee apudmeTnyeckoe ons psaga U3 M naMepeHuil.

MpumeyaHunel — Ecnm paccmaTtpuBatb psf U3 M 3HAYEHWIA Kak BbIGOPKY CryyaiiHOW nepemeHHoW, To  —
HecMeLLeHHast oLEeHka MaTeMaTtudeckoro oxuganus \ig, a s2(gk) — HecMeLLleHHasn OLEHKa Aycnepcumn 02 pacnpeseneHums
3TOI NEPEMEHHOIA.

MpumeuvaHue?2 — BoipaxeHue s(gk)/4n siBAsieTcs OLEHKOW CTAHAAPTHOTO OTKIOHEHUS pacnpefenerus q u
HasbIBaeTCs BbIGOPOUHLIM CTaHAAPTHLIM OTK/TOHEHUEM CPEHEr0 3HAUYEHNS.

MpnmevyaHne3d — Bb|6opquoe CTaHOapTHOE OTK/IOHEHME CpedHEro 3Ha4eHuda mnHoraa OLUMGOYHO HasblBaloT
Cpep.HeKBa.Cl.paTl/l‘-lHOl\/’l MOrpeLHoCTbO CpeaHEro 3Ha4eHus .

MpumeuvaHned — HacTosuee onpeaeseHne ABASETCA MOAMGMLMPOBAHHLIM MO OTHOLUIEHMIO K C/IOBapHO
cTaTtbe 3.8 VIM:1993.

KommeHTapuii PykoBoacTBa: HekoTopble 0603HaueHus, npuMeHsiemble B VIM, 6biv M3MEHEHbI C Liefbio JOCTUXKE-
HUSA eayHOOGpasns ¢ 0603HAYEHWSIMU, UCTIONb3YEMbIMMW B 4.2.

B.2.18 HeornpeneneHHoCTb (M3mepeHns) [uncertainty (of measurement)]: MapameTp, OTHOCALLMIACA K pe3ynbTaTy
N3MEPEHVS 1 XapaKTepU3yoLLWii pa3bpoc 3Ha4YeHuid, KOTopble MOrM 6bl GbITb 06OCHOBAHHO NPUMNMCaHbI M3MEPSEMOIA
BE/INYMHE.

MpumeyaHue 1— NapaMeTpoM MOXET GbiTb, HaNpUmep, CTaHAapPTHOE OTK/IOHEHWe (MU BeiMuMHa, Nponop-
LMOHaJIbHas CTaHAAPTHOMY OTK/IOHEHWIO) WKW MOJYLUMPUHA MHTEpBasia, KOTOPOMY COOTBETCTBYET 3aAaHHblli YpOBEHb
foBepusi.

MpumeyaHne 2 — HeonpeAeneHHOCTb U3MEPEHMS], Kak NpaBW/o, BKIOYAET B cebsa psf cocTaBnsowmx. He-
KOTOpPbIE U3 HUX MOTYT ObITb OLEHEHbI M3 CTATUCTUYECKOTO pacnpefeneHns pesyibTaTtoB psifa M3MEepPEeHWii 1 onuckIBaTbCA
BbIGOPOYHLIMY CTaHAAPTHLIMU OTKAOHEHWSIMU. [pyrne cocTaBrsiowme, KOTopble Takke MOryT ObiTb ONMCaHbl CTaHAapT-
HbIMW OTK/TOHEHUSIMW, OLEHUBAIOT U3 NMPELNOSIOKEHNIA O BuAe 3aKoHa pacnpefesieHusi, OCHOBaHHbIX Ha OMbITe WU WHOM
NHdopMauun.

MpumeuvaHune3d — lNpegnonaraeTcs, YTO pe3ynbTal U3MEPEHUs ABNSETCA Nyylleli OLEeHKO M3MepsieMoi Be-
JINYMHBI, @ BCe COCTaBNSAOLME HeonpeLeNeHHOCTHW, BKIYas 0BYyC/I0BEHHbIE cucTeMaTMyeckummn adochpektammn (pasHoro
pofa nonpaskamu, MCNOMb3yeMbIM 3TaSIOHOM CPaBHEHWs), BHOCAT BKaj B pa3bpoc 3HAYEHWI M3MEPSEMON BESIUUMHDI
[VIM:1993, cnosapHasi ctatbsl 3.9].

KommeHTapwin PykosogcTsa: B VIM noguepkuBaeTcst WAEHTUYHOCTb HACTOSALLEro OfnpefesieHns 1 NpuMeYaHnin K
HeMy onpefeneHnio 1 NpuMeYaHuaM, AaHHbIM B HacToswem PykoBoacTse (cm. 2.2.3).

B.2.19 norpeluHocTb (n3mepeHus) [error (of measurement)]: OTKNOHEHWE pe3ysibTaTta U3MEPEHUA OT UCTUHHOTO
3HAYEHNA N3MEPSIEMOW BEIMUMHDI.

MpumeyvaHnel — Tak Kak UCTUHHOE 3HAYEHUE HE MOXET OblTb YCTAHOB/IEHO TOYHO, TO HA MPaKTUKE BMECTO
Hero UCnosb3yrT AeliCTBUTEbHOE 3Ha4YeHne (cm. B.2.3 1 B.2.4 wnn VIM:1993, cnoBapHble cTaTby COOTBETCTBEHHO 1.19
n 1.20).

MpumeuvaHune2 — Korga HeO6X0AVMO OT/IMHATL «OTHOCUTESBbHYHO MOTPELLUHOCTE» OT «MOrPELUHOCTU», Nocnes-
HIOK MHOrAa HasbiBaloT abCOOTHOM MOrPEeLLHOCTBIO U3MEPEHUS. 3TOT TEPMUH HE CriedyeT nyTaTb ¢ abCOMHOTHBIM
3HaYeHneM MOrPeLLHOCTN, KOTOPOoe ABNsSeTCA MoAyneM norpeluHoct [VIM:1993, cnosapHas cratbsa 3.10].
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KommeHTapwuin PykoBoacTBa: Ecnv pesynbTar M3MepeHns 3aB1CUT OT 3HAYEHWI eLLe KakmxX-nbo BeNnYuH, NoOMMMO
N3MepPSEMON, NMOrPELLHOCTN U3MEPEHUI 3TUX BE/IMYMH BHOCAT BKa[ B MOrPELLHOCTb pesy/bTarta n3MepeHus. CM. Takke
KoMMeHTapuii PykoBoacTBa k B.2.22 n B.2.3.

B.2.20 oTHOCUTE/IbHAA MOrpeLlHocTb (relative error): OTHOLWEHWA MOTPELLHOCTU U3MEPEHUst K UICTUHHOMY 3Have-
HUIO N3MEPSIEMOI BEIMUMHBI.

MpumeyaHne — Tak Kak UCTVHHOE 3HaYEeHNEe He MOXET ObITb YCTAHOB/IEHO TOYHO, TO Ha NPaKTVKe BMECTO HEro
NCNONb3YT AeicTBUTENbHOE 3HaveHne (cMm. B.2.3 n B.2.4 vin VIM:1993, cnoBapHble cTaTbl COOTBETCTBEHHO 1.19 un
1.20) [VIM: 1993, cnosapHas ctatbs 3.12].

KommeHTapuii PykoBoacTBa: Cm. kommeHTapuii PykosoacTsa k B.2.3.

B.2.21 cnyyaiiHasi NOrpeLUHOCTb (random error): Pa3HOCTb pesysnbTata M3MEPEHVst U CPeHEro 3HauYeHusi, KoTo-
poe Mor/io 6bl 6bITb NMOYYEHO NPU GECKOHEYHO GO/BLLOM YKC/e NMOBTOPHbIX U3MEPEHWIA OAHOW W TOW Xe u3mepsieMol
BE/IMYMHBI, MPOBOAMMbIX B YC/TOBMSIX NOBTOPSEMOCTM.

MpumedyaHne 1— CnydyaiiHas NOrpewwHOCTb paBHa MOFPELLHOCTU U3MEPEHWUS 3a BbIYETOM CUCTEMATUYECKOW
MOrpeLUHOCTL.

MpumeyaHune2 — Tak kKak BOSMOXXHOE YMC/O U3MEPEHUIA BCErAa OrpaHMyYeHo, TO NOJTyUYnMTb MOXHO /ILLb OLEH-
Ky cnyyaiiHoit norpewHoctn [VIM:1993, cnoBapHas ctatbst 3.13].

KommeHTapuii PykoBoacTBa: Cm. komMeHTapuidi PykosoacTsa k B.2.2.

B.2.22 cuctemartmnyeckasi NOrpeLlHoCTb (systematic error): Pa3HOCTb MeXay CpefHVM 3HaYeHneM, nosnyvaemMbiM
npy 6ECKOHEYHOM YunC/e N3MEPEHUIi OAHON 1 TOI e U3MEPSIEMON BEIMUMHBI B YCMOBUSIX CXOAMMOCTM, U UCTUHHBIM 3Ha-
YEeHVEM M3MepPSIEMOI BENNYUHBI.

MpumeyaHue 1— CucrematTmueckasi NorpeLlHOCTb pPaBHA MOTPELLUHOCTY M3MEPEHUs 3a BbIYETOM C/lyyaiiHOM
MOrpeLIHOCTH.

MpumeyaHne2 — Kak 1 UCTUHHOE 3HAYEHWE, CUCTEMATMYECKAs NOTPELHOCTb WU ee NPUYMHBI HE MOTYT GbiTb
MOJSIHOCTBIO U3BECTHBI.

MpnMeyaHne3 — B OTHOLEHUN CUCTEMATMYECKONM MOTPELUHOCTW, CBA3AHHOW C U3MEepUTENbHbIM MHCTPYMEH-
TOM CM. TepMUH «cmeweHne» (VIM:1993, cnosapHas ctatbs 5.25) [VIM:1993, cnoBapHas ctatbs 3.14].

KommeHTapuii PykoBoacTBa: lMorpelHocTb pesynbTata namepeHus (cMm. B.2.19) MOXeT 4acTo paccmarpvBaTbCs
Kak pesynibTar psga Cc/iyvaiHbiX v cuctematnyeckmx adeKToB, KOTOPbIE BHOCAT CBOV BK/1aAbl B NOTPELLHOCTb pesy/bTara
nsmepeHusi. CM. Takke KOMMeHTapuii PykoBoacTsa k B.2.19 u B.2.3.

B.2.23 nonpaBka (correction): 3HavyeHne Be/INYMHBI, KOTOPOE asirebpavyecky CyMMUPYETCA C HeucrnpasB/ieHHbIM
pe3yNbTaToM U3MEPEHUs AN KOMMEHcaLUM CUCTEMATUYECKO NOrpeLLIHOCTU.

MpumeyaHune 1— lMNonpaBka paBHa OLEHKE CUCTEMATUYECKOM NMOrpPeLHOCTI, B3SITOM C 0GpaTHBbIM 3HAKOM.

MpumMmeuaHne2 — Tak kKak cucTeMaTmyeckasi MOrpeLlHOCTb He MOXET GbiTb M3BECTHA TOYHO, TO KOMMeHcauus
He MOXeT 6bITb nonHoi [VIM:1993, cnosapHas ctaTbst 3.15].

B.2.24 nonpaBoOYHbI KO3hdhMUMEHT (correction factor): UncnoBoli Ko3th(MUMEHT, Ha KOTOPbIA YMHOXAKT Heuc-
npaBneHHbIV pe3ynbTaT U3MEPEHUS /1 KOMMEHCALMN CUCTEMATMYECKO MOrpeLLIHOCTH.

MpumeyaHne — Tak kak cucTeMaTnyeckas norpeLlHoCTb He MOXET 6bITb M3BECTHA TOYHO, TO KOMMEHcaumns He
MOXeT 6bITb MosHoi [VIM:1993, cnoBapHas cratbs 3.16].
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MpunoxeHne C
(cnpaBo4HOE)

OcCHOBHbIe TEPMUHbI N NOHATUA MaTeMaTUYEeCKOW CTaTUCTUKN

C.1 Vcnonb3oBaHHbI MCTOUHMK

OnpefeneHns OCHOBHBIX CTATUCTUYECKNX TEPMUHOB, NMPUBEAEHHbIX B HACTOSILLEM MPWIOXKEHWW, 3aMMCTBOBaHbI 13
ISO 3534-1:1993 [7]1. aHHbIn MeXayHapOoAHblli CTaHAAPT SABNSETCSI OCHOBHBbIM UCTOYHUKOM, K KOTOPOMY pekoMeHayeTcs
obpallaTtbCs OTHOCUTENbHO OMnpeeneHnii TEPMUHOB, HE BK/IIOUYEHHBbIX B HacTosilee npuioxeHue. HekoTopble us Tep-
MWHOB, OMpPeAEeNeHns KOTopbIX AaHbl B pasgene C.2, 1 COOTBETCTBYKOLUME UM MOHATUS 60/see NoApPOGHO pacCMOTPEHbI
B pa3sgene C.3, B KOTOPOM COAEPXKUTCA Takke psaf LONONHUTESNbHbIX TEPMUHOB C COOTBETCTBYHOLUMMN ONpeaesieHNAMN.
Copepxawpmecs B pasgene C.3 pa3bsCHEHUS AaHbl 4719 06/1erYeHnss UCMosib30BaHMsA HacTosiwero PyKoBoAacTBa v He
OCHOBaHbI HernocpeacTBeHHO Ha ISO 3534-1:1993.

C.2 OnpepneneHns

Kak 1 B pasgene 2 HacTosilero PyKOBOACTBA, MCMO/b30BaHWe B TEPMUHAX CKOOOK O3Ha4aeT, YTO BbiAeNeHHble
CKO6KamMmn €rioBa MOryT 6bITb OMYyLLEHbI, €C/IN NPUMEHEHME KPaTKOro TePMUHA He BbI3OBET MyTaHWLbI.

TepmuHbl C.2.1—C.2.14 onpefeneHbl 418 reHepasibHOl COBOKYNHOCTU, a TepMmuHbl C.2.15—C.2.31 — ana Bbl-
6OpKM HabMHAEHWIA.

C.2.1 BepoATHOCTL (probability): AelictBuTensHoe umucno B uHTepBasie oT 0 0 1, OTHOCALWEeCcA K CryyYaliHoMy
CO6bLITHIO.

MpumeyaHne — YnCNo MOXET OTPaKaTb OTHOCUTE/IbHYIO YacTOTY B CEPUU HAGMIOAEHUIA NN CTeNeHb YBepeH-
HOCTW B TOM, 4TO HEKOTOPOE COO6bITME NPOu30AET. [Npn BbICOKON CTeneHn YBEPEHHOCTWM BEPOSATHOCTb 6m3ka K eamHue
[ISO 3534-1:1993, cnosapHas ctarbsa 1.1].

C.2.2 cnyyaiiHasa nepemMeHHast (random variable, variate): BenuumHa, koTopasi MOXET NpUHUMAaTh Nto6oe 3Haue-
HMe 13 3a[JaHHOr0 MHOXECTBA 3HAYeHWIn 1 C KOTOPOIi CBsI3aHO pacnpeaeneHne BeposTHocTell (C.2.3).

MpumeuvaHue 1— CnyualiHylo NepemMeHHyto, KOTopasi MOXET NPYHUMATb TOSIbKO OTAE/bHbIE 3HAYEHUS], Ha3bl-
BAKT AVCKPETHOI. CryyaiiHylo NepeMeHHyt0, KoTopasi MOXET NMPUHMMATh /106ble 3HAUEHUS] U3 KOHEUYHOTO UM GEeCKOHeY-
HOTO MHTEepBas/a, Ha3blBAOT HEMPEPbIBHOIA.

MpuMeyaHne2 — BeposATHOCTb CO6LITMSA A 0603HauYatoT PIA) nnn P(A).

KommeHTapwuii PykoBoacTBa: B HacTosiweM PykoBoACTBe npuMeHsieTcst 0603HaqeHne PA) Bmecto PRA), ucnons-
3yemoro B ISO 3534-1:1993 [ISO 3534-1:1993, cnosapHas ctatbs 1.2].

C.2.3 pacnpegeneHue (BeposATHOCTel) (CryyaiiHo nepemeHHoO) [probability distribution (of a random variable)]:
dYyHKUMSA, onpesensiollas BEPOSTHOCTb TOr0, YTO C/lyyaiiHas NepeMeHHas NpUMeT Kakoe-nnbo 3afaHHoe 3HayYeHne um
GyLeT NpUHaANexaTh 3alaHHOMY MHOXECTBY 3HAUEHWIA.

MpumeyaHne — BepoATHOCTb TOrO, YTO C/yyaiHas NepeMeHHas HaxXoAuTCA B 06/1aCTU ee M3MEHEHWS, paBHa
eauHuue [ISO 3534-1:1993, cnosapHas ctatbs 1.3).

C.2.4 doyHKUMA pacnpepeneHuns (distribution function): ®yHkums, 3agatowas ons nboro 3Ha4YeHUs X BEposiT-
HOCTb TOTO, YTO C/lyyaliHas nepemMeHHas X MeHbLue Wn paBHa X:

F(x) = P{X<x],
[ISO 3534-1:1993, cnoBapHas ctatbs 1.4].
C.2.5 nNNoTHOCTb pacnpefeneHns (BeposTHocTeln) [probability density function (for a continuous random

variable)]: TMepBas npou3BoAHas, €C/M OHa CYyWECTBYET, (OYHKUMM pacnpefeneHns HenpepbIBHOW cny4yaiHoi
nepeMeHHol:

1 Mpumeyanune K nsgaHuio 2008 r.: 1ISO 3534-1:1993 oTMeHeH M 3aMeHeH Ha ISO 3534-1:2006. Mpy aToM GblLn
n3MeHeHbl (hOpMYyNMPOBKN psfa TEPMUHOB U onpefenenuin. 3a 6onee nogpo6Hoi nHhopmalmeli cnegyet obpalarbes K
nocfnegHein pefakumm MexayHapogHoro cTaHaapTa.
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MpumeyaHune — f(x)dx Ha3bIBaeTCA 3/1EMEHTOM BEPOATHOCTY,
f(x)dx =Pr[x <X <x+dx],

[ISO 3534-1:1993, cnoBapHas crtatbs 1.5].
C.2.6 guckpeTHOe pacnpegeneHne (BeposiTHocTel) [probability mass function]: ®yHkums, fatowan Ans Kaxgoro
3HAYEeHUS X, ANCKPETHON CAy4YanHON NepeMeHHOon X BepPOSTHOCTb P, TOro, YTO CryyaliHasi nepeMeHHast paBHa X-

P/=pr[* =*/]e
[ISO 3534-1:1993, cnoBapHas ctatbs 1.6].
C.2.7 napameTp (pacnpegeneHus) (parameter): BennumHa, ncnosib3lyemMasi B ONUCaHUK pacnpefenieHnst BeposiT-
HOCTE HEKOTOPOI criyyaliHol nepemeHHol [ISO 3534-1:1993, cnoeapHas ctatbsa 1.12).
C.2.8 koppenauma (correlation): BsaumopelicTBue AByX WM HECKOMbKMX CNy4yaiHbIX NepeMeHHbIX B pacnpegene-
HUW ABYX W/IN HECKOJIbKMX CTyHaliHbIX NepeMeHHbIX.

MprumMmeyaHne — BOMbLIMHCTBO CTATUCTUYECKMX MEP KOPPENALMM N3MEPSIKOT TOMIbKO CTENeHb SINHENHOW 3aBu-
cumocTy [ISO 3534-1:1993, cnoeapHas ctatbsa 1.13].

C.2.9 matemaTnyeckoe oxmgaHve (CyyaiHor nepemeHHol) [expectation (of a random variable or of a probability
distribution), expected value, mean]:

1) Ans AMCKPETHOW cnyvaiiHo nepemeHHol X, MpUMHUMAaOLWEi 3Ha4YeHNs X; C BEPOSITHOCTLIO ph MaTemaTuyeckoe
OXWAaHue, ec/n OHO CYLLEeCTBYET, onpeaenstoT hopmy/ioin

u=£(X)=X p/l.

rae CyMMUpYHOT BCE 3HAUEHUs Xjt KOTOpble MOXET NPUHUMATL CyyaiiHas nepeMeHHast X;
2) Ans HenpepbiBHOI CrydyaiiHoli nepemeHHOl X, UMetoweil nnoTHocTb pacnpegenenus f(X), matemaTnyeckoe
OXWZAHVE, eC/iM OHO CYLLECTBYET, ONPEeAeNnsitoT (hopMy/ioii

ax = E(X) =jxf(x)dx,

rae vHTerpan 6epyT no Bcemy vHTepBasly (MHTepBasiam) nameHeHus X[ISO 3534-1:1993, cnoBapHas ctatba 1.18].
C.2.10 ueHTpupoBaHHas c/yyaiiHas nepemeHHas (centred random variable): CnyvaitHan nepemeHHas, mMatema-
TUYEeCKoe OXnAaHne KOTOPOW PaBHO HyJHO.

MpumeyaHne — Ecim cnyyaiiHas nepemeHHas X MMeeT MaTteMaTuyeckoe oxuaaHue g, TO COOTBETCTBYHOLAs
LEHTPMPOBaHHasA cnyyaiiHas nepemeHHas pasHa X - 4 [ISO 3534-1:1993, cnoBapHas cTaTbs 1.21].

C.2.11 pucnepeusa (cnyyariHoM nepemeHHol) [variance (of a random variable or of a probability distribution)]:
MaTematunyeckoe oxuaaHve kBagparta LeHTPMPOBaHHOW CAyYaliHo nepemMeHHoM

a2 =\/(X) =E[X-E (X)]2

[ISO 3534-1:1993, cnoBapHas craTbs 1.22].
C.2.12 cTaHAapTHOE OTK/IOHEHME (Cry4yaiiHoli nepemeHHON) [standard deviation (of a random variable or of a
probability distribution)]: MonoxutenbHbIi KBaApPaTHLIA KOPEHb U3 3HAYEHUST AUCTIEPCUM

a=Jv(X)

[ISO 3534-1:1993, cnosapHas ctatbs 1.23].
C.2.13 ueHTpasibHbI MOMEHT1 nopsgka q (central moment of order q): MaTtemaTnyeckoe oXuaaHue LEeHTPUpo-
BaHHOW C/y4aiiHOn NepeMeHHO B CcTeneHu g A1 O4HOMEPHOro pacnpegesneHus

E (X-u)”

MpumeyaHne — LleHTpasbHbI MOMEHT BTOpOro nopsigka — aucnepcusa (C.2.11) (1ISO 3534-1:1993, cnoBap-
Hasi cTatbs 1.22) cnyyaliHoil nepemeHHoi [ISO 3534-1:1993, cnoBapHas ctatbs 1.28].

C.2.14 HopMasibHOE pacrpefeneHve; pacnpegeneHve (flannaca-)laycca (normal distribution, Laplace-Gauss
distribution): PacnpeneneHvne BEpOSTHOCTE HEMNPEpPbIBHOWN C/yyailHO NepeMeHHOol Takoe, YTo M/I0THOCTb pacnpegene-
HUSi BEPOSATHOCTEN MPU - 00 < X < + < MPUHUMAET AeCcTBUTE/IbHOE 3HaYeHne

f(x) exp XA

an[2k a

1 Ecnv npv onpegeneHun MOMEHTOB 3HaYeHUs cryyaliHbiX BenunH X, X - a, Y, Y- b nT. 4. 3ameHsaoT nx abco-
NOTHbIMK 3HaYeHuamn |X|, |X- a|, |Y], |Y - B uT. 4., TO MOMEHTbI Ha3bIBAIOT «abCOMOTHLIMYM MOMEHTaMM.
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MpumeyaHne — g— MaTemMaTU4yeckoe OXxuaaHue, a — CcTaH4apTHOe OTK/IOHEHWE HOPMa/IbHOTO pacnpeaesne-
HuA [ISO 3534-1:1993, cnosapHas ctatbsa 1.37].

C.2.15 npusHak (characteristic): CBOWCTBO, KOTOPOE NOMOraeT NAEeHTUULMPOBATL UM pa3MyaTb 06bEKTbI AaH-
HOW reHepasibHOl COBOKYMHOCTMW.

MpumeyaHne — TIpusHak MOXeT O6blTb KOMIMYECTBEHHbIM WM  KAYECTBEHHbIM  (&/IbTEPHATVBHbLIM)
[ISO 3534-1:1993, cnosapHas crTartbs 2.2).

C.2.16 (reHepasibHasi) COBOKYMNMHOCTb (population): MHOXeCTBO BCEX paccMaTpuBaeMbIX 0GHEKTOB.

MpumeyaHne — Ons cnydaitHoli nepeMeHHol pacrnpegenenne BeposiTHocTel (C.2.3) (ISO 3534-1:1993, cno-
BapHasa cTaTbsi 1.3) paccMaTpvBalOT Kak OnpefeneHne COBOKYMHOCTM 3TON CryyaliHoi nepemeHHoi [ISO 3534-1:1993,
cnosapHas cratbs 2.3].

C.2.17 vactorta (frequency): Uncno HacTynneHuii cobbiTuss JaHHOTO Tvna WM Y1cio HabngeHui, nonaslwnx B
JaHHblli knacc [ISO 3534-1:1993, cnoBapHasi ctatbsa 2.11].

C.2.18 pacnpegeneHue yactorT (frequency distribution): 3Mnupuyeckoe OTHOLLEHNE MeXAY 3HAYEHUAMU NpU3HaKa
W €ro Yyactotamm Wan ero OTHOCUTESIbHbIMI YacToTamm.

MpumeyaHne — 3TO0 pacnpefeneHne MOXHO MpeacTaBuTb rpadmyecky B Buge UCTOrpaMmbl
(1ISO 3534-1:1993, cnoBapHasi cTatbsl 2.17), CTOMOMKOBOA gnarpammbl (ISO 3534-1:1993, cnoBapHasi ctatbsi 2.18),
MOSIMroHa KyMyNsTUBHbIX 4acTOT (ISO 3534-1:1993, cnoBapHas cratbst 2.19) unn kak Tabnmuy COnpsXeHHOCTU ABYX
npu3Hakos (ISO 3534-1:1993, cnoBapHas cratbsa 2.22) [ISO 3534-1:1993, cnosapHas ctatbs 2.15].

C.2.19 cpegHee apudhmeTndeckoe (arithmetic mean, average): CyMma 3HaYeHWin, fefleHHas Ha X Yncho.

MpumeyaHne 1— TepMmuH «cpegHee» OObIYHO WCMOSbL3YIOT, KOrAa MMEKT B BuAy napameTp COBOKYMHOCTH,
a TepMUH «cpefHee apumeTnyeckoe» — KOrga MMeNoT B BUAY pe3ysbTaTl BblYMCIEHWIA MO AAHHbIM, MOMYyYEHHbIM U3
BbIGOPKY.

MpnmeyaHne 2 — CpegHee apudMeETUYECKOE MPOCTON CrlyyailtHOl BbIGOPKM, B3ATOM K3 COBOKYMHOCTW, —
3TO HecMellleHHas oueHKa apuMEeTMYEecKoro CpedHEero reHepasibHoli COBOKyrnHocTW. OpHako apyrue chopMynbl ans
OLIEHKN, TakMe Kak reomMeTpuyeckoe Wan rapMOHWYecKoe cpefHee, MeAuaHa WM MoAa, WHOrAa TOXEe WCMNONb3YyHT
[1ISO 3534-1:1993, cnoBapHas ctatbs 2.26].

C.2.20 (BblbOpoO4YHas) gucrniepcusa (variance): OgHa M3 Mep paccesiHusl, npegcrtasnalowas coboin cymmy
KBafpaToB OTKIOHEHWA HabMpeHuii OoT UX cpefHero apMdMeTUHecKoro, Ae/IeHHYH0 Ha 4Mcio HabMIoAEeHWA MUHYC
euHuLa.

Mpymep — [ns cepyun 13 N HabMOAEHN XV X2, XM CO CPeAHVM apuMe TUUYECKUM

BbI6OpOYHas ancnepcus
S2=" 2 (*/-X)2

MpumeuvaHne 1 — BoibopoyHasi aucnepcusi NpPeAcTaBseT COG0M HECMELLEHHYHD OLEHKY AUCTEPCUN
COBOKYMHOCTU.

MpumeyaHne2 — BboibopouHas gucnepcus npeactasnset coboit n/(n- 1)-kpaTHblii LeHTPasibHbIA MOMEHT BTO-
poro nopsiaka (CM. NpMmeYaHue K cnioBapHoii ctaTtbe 2.39 1SO 3534-1:1993) [ISO 3534-1:1993, cnoBapHas ctatbs 2.33].

KommeHTapwii PykoBoAcTBa: OnpegeneHHyo TakuMm 06pasoM fUCnepcuio TOYHee Has3eaTb BbIGOPOYHON OLEHKOM
aucnepcun reHepanbHOM COBOKYMHOCTW. A AMCNEPCUIo BbIOOPKM OObIMHO OMpeAensioT kak BblOOPOUHbIA LieHTpasibHbIN
MOMEHT BToporo nopsgka (cm. C.2.13 n C.2.22).

C.2.21 (BbIOOPOYHOE) CTaHAAPTHOE OTK/I0HeHMe (standard deviation): MonoxuTenbHbI KBaAPaTHBIA KOpeHb 13
BbIBOPOYHOI Aucnepcuu.

MpumevyaHne — Bbl6OpOYHOE CTaHAAPTHOE OTK/IOHEHUE MPeACTaBAAET COO0I CMELLEHHYIO OLEHKY CTaHAapT-
HOro OTK/IOHEHUs1 COBOKYNHOCTM [ISO 3534-1:1993, cnosapHas ctatbs 2.34].

C.2.22 (BbIBOPOUHBIA) LEEHTPasIbHbI MOMEHT nopsgka q (central moment of order ¢): CpeaHee apucpmeTnye-
CKOe pasHOCTel Mexay HabnogaembiMy 3HaUYEHUAMMN X- U X CPeaHUM apnudMeTUYECKUM X B CTENEHW ( B pacnpegerne-
HAN e ANHCTBEHHOIo npu3sHaka

rae n— 4uncnio HabnaeHWi.
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MpumedyaHne — BbIGOPOUHBI/ LEHTPa/IbHBIA MOMEHT NEpPBOro nopsigka paseH Hymno [ISO 3534-1:1993, cno-
BapHas ctatbsa 2.37].

C.2.23 ctatnctuka (statistic): ®yHKUMSA OT BbIGOPOUHBLIX 3HAYEHWIA.

MpumedyaHune — Cratuctuka, 6yayum dyHKUME 3HAYEHUIA CyyaliHON NepeMeHHol, cama SBNSETCA Cny4ait-
HOI MepPeMEeHHO, 3HaYeHNs KOTOPOI MOryT M3MEHSITbCS OT BbIOOPKM K BbIGOPKE. 3HAYeHMe CTaTUCTUKK, Kak nosrydaemoe
no Hab/iogaeMbIM 3HAUEHNAM, MOXET ObITb UCMNO/Ib30BAHO MPU NPOBEPKE CTATUCTUYECKMX TMNOTE3 WM B KQUeCTBE OLEH-
KM napameTpa COBOKYMNHOCTW, HaNpumep, cpefHero apnuMeTnyeckoro nnyM ctaHgapTHOro otknoHeHuns [ISO 3534-1:1993,
cnosapHas cratbs 2.45].

C.2.24 oueHvBaHVe (NapameTpa) (estimation): Onepaumnsi onpefeneHns Ha OCHOBE BbIBOPOUHbIX faHHbIX YAC/O-
BbIX 3HAYEHWN NapameTpoB pacnpefenieHns, NPUHATOrO0 B kayecTBe CTaTUCTUYECKOW MOAENN reHepasibHOl COBOKYMHO-
CTW, 13 KOTOPOi M3BNeYeHa BblbopKa.

MpumeyaHne — PesynbTar 3Toi onepauyy MOXET ObiTb BbIpaXKEH Kak OOHVWM YMC/OBbIM 3HAYeHWeMm [To-
YyeyHas oueHka — cM. ISO 3534-1:1993, cnosapHas ctatbs 2.51 (C.2.26)], Tak U [OBEpUTENIbHbIM WMHTEPBA/IOM [CM.
ISO 3534-1:1993, cnosapHble cTatbun 2.57 (C.2.27) n 2.58 (C.2.28)] [ISO 3534-1:1993, cnosapHas ctatbs 2.49].

C.2.25 oueHKa (estimator): CtaTucTuka, ucnonb3yemMas gf1si oOLeHBaHus napameTpa coBokynHocTy [ISO 3534-1:1993,
cnosapHas cratbs 2.50].

C.2.26 3HayeHVe oLeHKN (estimate): 3HaueHne napameTpa, NnosyyeHHoe B pesysbTare oueHrBaHus [ISO 3534-1:1993,
cnosapHasi ctatbsl 2.51].

C.2.27 OBYCTOPOHHWIA OoBepuUTeNbHbIA MHTepBan (two-sided confidence interval): ViHTepBan, onpeneneHHbii
npv 3afjaHHoi JoBepuTenbHOl BeposaTHoCTM (1 - a) [rae (1 - a) — nonoxuTenbHas NOCTOSHHASA, MeHbLUas eauHuLbI]
NS NoA/eXallero OLeHBaHWIo napaMmeTpa CoBOKYNHOCTU O, mexay ABYMS (DYHKUMAMW HAaBN04aeMbIX 3HaYeHwn I, n T2
Takvmu, 4To BepositTHocTe PAT, <0 < TZ 6onblie wwm pasHa (1 - a).

MpumeyaHune 1 — TpaHnupl T1 n T2 [OBEpUTENBHOrO WHTEpBasia SABAAIOTCA CTaTUCTUKaMy [cwm.
ISO 3534-1:1993, cnosapHas cratbs 2.45 (C.2.23)], n TakuMm 06pas3om, VX 3Ha4YeHus B 06Luem criyvae ByayT N3MeHATbCA
OT BbIOOPKM K BbIGOPKE.

MpumeyaHne — BanvHHOM psgy BbIGOPOK OTHOCKUTE/bHASA YacToTa Clyyaes, Korga AoBepuTeNbHbI MHTepBa
HakpblBaeT UCTUHHOE 3HaYyeHWe napameTpa COBOKynHocTu 0, 6osblue wn pasHa (1 - a) [ISO 3534-1:1993, cnosapHas
cTatbsa 2.57].

C.2.28 0QHOCTOPOHHWI [OBEPUTENbHBIM MHTepBan (one-sided confidence interval): WHTepBas, onpeneneHHbii
npv 3a4aHHoli goBepuTenbHO BepoaTHOCTK (1 - a) [rae (1 - a) — NonoxuTeNbHas NOCTOSIHHASA, MeHbLUas eanHUUbI] A1s
nof/iexatlero oLeHMBaH1Io napameTpa COBOKYMHOCTU 0, Mexay HavMeHbLUMM BO3MOXHbIM 3HaueHnem O 1 pyHKUmen Ha-
6rtogaemMbix 3HadeHnin T (nnn mexay I 1 HanbobLWMM BO3MOXHBLIM 3HaveHnem Q) Takol, uto BeposiTHocTb PAIN, > 0] {nnn
BeposATHocTb PAI, < 0]} 60nblie nim pasHa (1 - a).

MpumeuyaHunel — Mpannua TAOBEPUTENBHOTO MHTEPBAIA ABMSIETCS CTATUCTUKONM [cM. 1SO 3534-1:1993, cno-
BapHas ctatbsa 2.45 (C.2.23)], 1 Takum 06pa3om, ee 3Ha4YeHus B 06LLeM criydae ByayT U3MEHATLCS OT BbIOOPKM K BbIGOPKE.

MpumeyaHune2 — CM. npyMeyaHune 2 K c/ioBapHoli ctatbe 2.27 [ISO 3534-1:1993, cnoBapHas ctaTbs 2.58].

C.2.29 poBepuTenibHas BEPOATHOCTL (confidence coefficient, confidence level): 3HaueHve (1 - a) BEPOATHOCTHU,
CBSI3aHHO C 1O0BEPUTESIbHLIM UHTEPBA/IOM WK TONEPaHTHbIM MHTepBasioM [cM. 1ISO 3534-1:1993, cnoBapHble cTatbh 2.57
(C.2.27), 2.58 (C.2.28) n 2.61 (C.2.30)].

MpumedyaHune — 3HayeHre (1 - a) yacTo BblpaxatoT B npoueHTax [ISO 3534-1:1993, cnoBapHas ctatbs 2.59].

C.2.30 TonepaHTHbI MHTEpPBa (statistical coverage interval): VIHTepBar, A/ KOTOPOro MOXHO YTBEPXAaTb C onpe-
[eNeHHoN [oBepUTENbHON BEPOSITHOCTBIO, YTO OH COAEPXUT A0/ FeHepasibHOM COBOKYMHOCTW, HE MEHbLUYHO 3a4aHHOIA.

MpumeyaHne — Ecnm no BbIGOPOUHBLIM AaHHLIM ONpeaeneHbl 06e rpaHuLbl MHTepBana, TO UHTepBas ABYCTO-
POHHWIA. Ecn ogHa 13 rpaHuLL, eXNT B 6ECKOHEYHOCTN WM COBNaAAEeT C HaVMEHbLUMM (HanbosbLUMM) BO3MOXHbLIM 3Ha-
YeHVEM C/lyyaiiHOW NepeMeHHOl, TO UHTepBasT OAHOCTOPOHHUIA [ISO 3534-1:1993, crnoBapHas cratbs 2.61].

C.2.31 uncno cTeneHeii cBobogpbl [(hnumber of) degrees of freedom]: Uncno cnaraembix B CymMMe 32 BblIMETOM
yncna Hanaraemblx Ha HUX orpaHudenuii [ISO 3534-1:1993, cnosapHas ctatbs 2.85].

C.3 lNosACHEHMST K TEPMUHAM W MOHATUAM

C.3.1 Matemarnyeckoe oxugaHve
MartemaTtunyeckoe oxugaHve yHKUMM g(z) OT ClyyailHO MepeMeHHON z, uMeloweli NI0THOCTb pacnpegeneHus
BEpoATHOCTEN p(z) nonyyaroT no dopmyne

e[g(2)] =jg(z)P(2)dz,
rae cornacHo onpegenenuto p(z) Jp(z)dz =1
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MaTemMaTnyeckoe oxuaaHue crydaiiHoil nepemeHHoi z, 0603HaYaeMoe Pz, KOTOPoe Ha3blBalOT TAKKe OXMAAEMbIM
3HAUEHMEM WM CPeHUM 3HAYeHUeM z, MosyyatoT no dopmyne

Vz =E[z] =\zp(z)dz.

Ero ougeHKoli SIBNsSieTcss z — cpeaHee apuMeTUeckoe 3HaueHue 13 N He3aBUCUMbIX HaG/OAeHWIA 2t ciyyaitHoi
nepemMeHHOI z, NNIOTHOCTL pacnpefeneHns BEPOSiITHOCTel KoTopoli p(z):

-1
z2=-Xzr
nm
C.3.2 Aucnepcus
JOvcnepcusi criyyaiiHoli nepemMeHHo NpeAcTaBnsieT coboli MaTeEMaTUYECKOe OXMAAHME KBaPATUYHOMO OTK/IOHEHNS
OT ee MaTeMaTUYeckoro oXugaHusl. Takum 06pasoM, AWCNepcusi ClyyaiiHoii nepemMeHHolt z, UMetoLLeil NIOTHOCTL pac-
npeseneHusi BeposiTHOCTel p(z), MosyyatoT no dpopmyrne

a2(z)=j(z-"z)2P(z)dz'

rae pz— matemMaTuyeckoe OXuaaHue z.
OueHky aucnepcun 02(Z) MOXHO NOJyUMThL No hopMysie

1 n/
rae

-1
zZ= -VI zb
n/=1

a Zj— 3neMeHT BbI6OPKM U3 M HE3aBUCHUMbIX HAbNAEHUI Z.

MpumedyaHne 1— MHoxuTenb (M- 1)1 B BblpaXeHUn 4151 s2(z,) 06YC/OBMEH Koppensumein Mexay z-v z u

OTpaXaeT TOT (hakT, YTO cpeaun cnaraemMblx [Zj - zj ecTb Tonbko (M- 1) HE3aBUCKMbIX YSIEHOB.

MpnmeyvyaHune2 — Ecnm matemaTnyeckoe OXugaHue jiz Cy4amHON NepemMeHHOl zZ U3BECTHO, TO OLIEHKY Au1C-
nepcun nosyyaroT no chopmysne

ni=l

Hapnexalleit Mepoii HeonpefieneHHOCTV pesynbTata U3MEpPEHUsl SIBSIETCS He Avcnepcust Hab/toaaeMoi Benn-
UMHbI, @ AMCNepcUs cpefHero apuMeTUYECKOTO No BbIGOPKE HabnaeHuii. HeobxoaMMo YeTko pasnimuyatb AUCNepcuio
C/yyaiiHoii NepemMeHHO z 1 AMCNepcuto ee CpeiHero apudMETMUECKOro 3HadeHns z. [ucnepcust cpegHero apudgmeTu-

UECKOro Mo psiAy U3 M He3aBUCKMbIX HAG/IOAEHWIA z¢onpeaensieTcs kak a2(z) = c2(Zj)jn, aee oueHka MOXeT 6bITb Nosy-
UeHa Ha OCHOBe BbIGOPOUHbLIX AUCnepcuii no dpopmyse

s2(zy=. (@) 1 -\2
n nn-JH)n

C.3.3 CraHgapTHOEe OTK/IOHEHWE

CTraHfapTHOe OTK/IOHEHWE npeacTaBnseT coboi NONOXUTENbHLIN KBaApaTHbI KOpeHb U3 gucnepcuun. B To Bpems
KaK OLeHKY CTaHA4apTHON HeonpeAeneHHOCTV Mo TUny A MosyyatoT, U3B/ieKas KBaApaTHbIi KOPeHb M3 BbIGOPOYHON auc-
nepcuu, Npy NoslyvyeHnn OLEHOK HeonpeaeneHHoCTV no Tuny B 3auacTyto yaobHee cHadana HecTatucTMyeckummn Metoga-
MW NOTYYNTb OLLEHKY CTaHAaPTHOro OTK/IOHEHMS, @ NOTOM OLIeHKY AMCNepcum, BO3BOASA OLIEHKY CTaHAapPTHOro OTK/IOHEHWS
B KBapar.

C.3.4 KoBapvauus

KoBapvauus AByx ciyyaiiHbiX NepeMEHHbIX ABNSAETCA MEPOi MX B3aMMHOW 3aBUCMMOCTU. KoBapuaumio cnyyvanHbix
nepemMeHHbIX Y 1 Z NoAyyaroT rno dpopmyne

cov(y.z) =cov(z.y) =E{[y-E(y)][z-E(2)]}
wm

cov(y,z) =cov(z,y) =|J(y - uy)(z- Pz)p(y,z)dydz = Jyzp(y,z)dydz - pypz,
roe p(y,z) — coBMecTHasi (DyHKUMS NJIOTHOCTM pacnpefeneHnsl BepPOATHOCTEN ABYX C/ydaliHbIX MEPEMEHHbIX Y U Z.
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OueHka s(y,z) koBapuaummn cov(y,z) [0603HavaeMoin Takke V(y,z)] MOXET ObITb MOMyYeHa U3 M HE3aBUCUMMbIX Nap Y-,
Zj oAHOBPEMEHHbIX HabNAeHUA y 1 z no oopmyne

s{yi-zih -l_l" t‘j(yll -y )(zr J)
roe

g/: J‘E y/
n/~L

= _]2V> /-

MpumedaHue — OuEHKY KoBapuvauuu [ABYX CPeAHVX apudMeTMUeckux y W zZ nofydaloT no dhopmyse
s(y,l) =s(y,,z,)/n.

Nt

C.3.5 KoBapuauyoHHaa matpuua

B cnyyae MHOroMepHOro pacnpegeneHns BeposiTHoOCTen matpuua V, anemMeHTaMn KOTOpOii SIBNSIKOTCS AUCNEPCUN 1
KoBapuaLmu cyyaiHbiX NepemMeHHbIX, Ha3blBaeTCS KOBapMaLMOHHOM MaTpuLeid. JuaroHasbHble 3/1eMeHTbl, V(z,z) = 02(2)
nnmn s(z/,zl) = s2(z/), asnaTca gucnepcuamun, a HeguaroHanoHole, v(y,z) wm s(ykz), — koBapuaunsMmu.

C.3.6 KoaththmumeHT koppensaumm

KoadhdomupmeHT koppensaummn ssBsieTcsl Mepoil OTHOCUTENbHOM B3aMMHOM 3aBUCMMOCTI ABYX CllyHYalHbIX NepemMeH-
HbIX, PABHOV OTHOLUEHWIO UX KOBapuawluii K NOMOXUTENbLHOMY KBaAPaTHOMY KOPHIO U3 MPOU3BEAEHUs 1X aucnepcuii. Ta-
KMM 06pas3om

p(y.z) =P(zy) = VO MU
MV(y.y)v(zz)  aly)a(z)

a ero oueHKa MOXeT ObITb MoslydYeHa no gopmyne

5(Y/-r/) s(y,-z,)
r(Y/-2l) =r (2-Y/) ‘
Vs(yRyl)s(zl,zl) s(y/>(2/)
KoadhhmupmeHT Koppensiummn siBnsieTcs 6e3pasmepHoli BEMUMHONM, ya0BeTBopAtoLLeli HepaBeHcTBam - 1<p <+ 1
(wmm - 1<iiyj,Zj) < + 1).

MpumedyaHune 1— locKONbKy p U T SBASKOTCS Ge3pa3sMepHbIMU YiCAaMu B AnanasoHe OT MMHyC 1 o nnwc 1
BK/IIOUMTENBHO, @ KoBapmaumm, Kak npasuio, NpeacTaBnsaoT co60i pasmepHble BeIMUUHbI C TPYAHBIMU 415 UHTepnpeTa-
LM YACNOBLIMW 3HAYEHUSIMM, TO KO3IhPULMEHTLI KOppensaumm obbluHO 6osiee ynoTpebuTebHbl, YeEM KOBapuaumm.

MpumeyaHne 2 — [nA MHOTOMEPHOIO pacnpefeneHVss BEPOSATHOCTEN BMECTO KOBApUaLMOHHOW MaTpulpbl
06bIYHO MPUMEHSIKOT MaTPULLy KO3dhdhnumeHToB Koppensuun. Tak kak p(y y) = 1 u r[yjty() = 1, To AmaroHasibHble 3/1eMEHTbI
3TON MaTpuLbl paBHbl eanHULE.

MprumeyaHune3 — EC/M BXOAHbIE OLLEHKN X, U ¥/KOpPeNMpoBaHHbl (CM. 5.2.2) 1 ecnii U3BMEHEHUE X- HA BENTNUYMHY
5] BbI3bIBAET U3MEHEHNE X/ Ha BeNNUMHY 5y, TO NMPUBIMKEHHYIO OLEHKY KO3hhMUEHTa KOPPENSLMN MeXay X1 X/ MOXHO
nonyynTb No oopmyne

r(x,,xy)*un (x()6,/[n(xy)5,].

DTO COOTHOLLEHNE MOXET CNYXWUTb OCHOBOW A/151 3KCMEPUMEHTa/IbHOTO OLEHVBaHUS KO3hdhmLmMeHTa KOppensaumu.
OHO MOXET BbITb TaKKe MCMNosIb30BaHO A5 NPUGAN3UTENBLHOTO pacyeTa U3MEHEHUsT OAHON 13 BXOAHBIX OLLEHOK, 06YC/10B-
NNEHHOTO U3MEHEHMEM APYrol, ecan Ux Ko3hPULMEHT KOPPEnsLmMm N3BECTEH.

C.3.7 HezaBncnmocCTb

[Be cnyyaliHble NepeMeHHble ABNSKOTCA CTATUCTUYECKN HE3ABUCKMMbIMM, EC/IM X COBMECTHOE pacnpefeneHne Be-
poSiITHOCTEl ABNSETCA NPOV3BELAEHNEM OAHOMEPHBIX pacnpefeneHnii BeposiTHOCTEN 3TUX NepeMeHHbIX.

MpumeyaHune — Ecnn aBe cryyaliHble NepeMeHHble He3aBMUCHMbI, TO X KOBapuaums U KoaqhuLMeHT Koppe-
NALMM paBHbl Hy/t0, HO 06paTHOEe YTBEPXKAEHNE B OGLLEM C/lyyae He SIBMISETCA CNpaBea/IMBbIM.
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C.3.8 "pacnpepeneHvie (pacnpegeneHme CTblogeHTa)

A-pacnpefeneHve, nHave HasbiBaemoe pacnpegeneHvem CTblofeHTa, nNpefcrasfseT coboil pacnpegenexHve Be-
POSATHOCTE HEMPEPLIBHOW C/y4YaiiHON NepemMeHHol t, oSt KOTOpoi hyHKUMS NAOTHOCTM pacnpeneneHns BEposiTHOCTEN
uveeT BUg,

, -00<t <+N

rge T(v) — ramma-goyHKums, v > 0.

MaTemaTtunuyeckoe oxuaHve ~-pacrnpefenieHns pasHO Hy/io, a ero gucnepcusa pasHa v/(v - 2) pnav > 2,

Mpn v —* ¢co N-pacnpeseneHne cTpeMuTcs K HopmManbHoMy pacnpegenerduio c L =0uno = 1 (cm. C.2.14).

Ecnn cnydaiiHaa nepemMeHHasi z pacnpefesieHa no HOpPMaslbHOMY 3aKOHY C MaTeMaTU4ecKUM OxugaHuem W
Z ns(z,) — cpegHee apngmeTnyeckoe 1 BbIGOPOUYHOE CTaHAAPTHOE OTK/IOHEHNE COOTBETCTBEHHO MO BbIOOPKE U3 N He3a-
BUCVMbIX HAGMOAEHUIA Z-BEMUYMHDBI Z, & S(Z) = s(z/”>/n — BbI6BOPOYHOE CTaHAAPTHOE OTKIOHEHWE cpeaHero apudme-
TUYEeCKoro z cv =n- 1cTeneHsamu cBo6oAbl, TO CiyyailtHas nepeMeHHas (z-p 2)/s(z) 6yaet umeTb ~-pacnpeferneHue.
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MpunoxeHve D
(cnpaBo4HOE)

MOHATUA «NCTUHHOE 3HaYeHune»,
«MNOrpewHoCTb» N «Heonpeane/seHHOCTb»

My6nukauyy, NocesileHHble BOMPOCY HEOMPEAEIEHHOCTU U3MEPEHUS, TPAAULMOHHO WUCMOMb30Ba/IM TEPMUH UC-
TUHHOE 3HauyeHvie (B.2.3), KOTopbIiA, 0AHaKO, B HAacTosILLEM PyKOBOACTBE He NPUMEHSIETCS MO NPUUMHAM, U3/I0KEHHLIM B
HaCTOALLEM NPUIoXeHUn. Kpome Toro, NOCKOsIbKY TEPMUHBI «M3MepsSieMast BeIMUMHa», «MNOrpeLlHOCTb» U «HeonpeaeneH-
HOCTb» 3a4acTy0 VHTEPNPETHPYIOTCS HEMPABWU/IbHO, B HACTOSILLIEM MPWUIOXEHUN B AOMOSIHEHNE K CBEAEHUSIM, NPUBEAEH-
HbIM B pazfesne 3, pacCMaTpuBaloTCs UAEW, NTEXALLye B OCHOBE COOTBETCTBYHOLLMX MOHSATUIA. C NOMOLLBIO ABYX PUCYHKOB,
NpVBEAEHHbIX B HACTOSILLEM MPUIOKEHNU, MOKa3aHo, NoYeMy NpUHSTOe B HAcTosiLeM PyKOBOACTBE MNoHsTME Heonpesae-
JIEHHOCTU OCHOBAHO Ha pe3y/ibTaTe U3MepeHUs U OLEHUBAHNM €0 HEOMPEAEIEHHOCTU, @ HE HA OCHOBE HEMO3HaBaeMbIX
BE/INUMH: «UCTUHHOTO» 3HAYEHMSA 1 NOTPELLHOCTM.

D.1 N3mepsaemasa BenmymHa

D.1.1 MNepBbiM LIAroM Mpu NPOBEAEHUN U3MEPEHUS ABNSETCS ONpefesieHne U3MepPSEMOW BE/IMUMHSI, T. €. TON Be-
JINYMHBI, KOTOPYI NPEACTOUT UaMepuTb. pu 3TOM M3MepsieMast BEIMUMHA He MOXET ObITb OnpejesieHa Yepes3 HekoTopoe
3Ha4YeHne, a TO/IbKO Yepes3 CBOe onvcaHune. OgHako, B MpuHUMME, MOJSIHOE onncaHne U3MepPSIeEMOl BE/IMUMHLI TPebyeT He-
OrpaHMYeHHOro Kosmyectsa MHdopMauun. HenonHota onncaHns M3MepsieMoli BETMUMHBI OCTaB/ISIET MPOCTPaHCTBO 4/1s
TOrO WM MHOTO UCTOMKOBAHUSA W, TakMM 00pa3oM, BHOCUT B HEOMNpPEAEIEHHOCTb pesy/ibTarta M3MepeHns COCTaBSIOLLYIO,
KOTOpast MOXET ObITb CYLLECTBEHHON N0 CPaBHEHMIO C TPEOYEMOI TOYHOCTLIO M3MEPEHNS.

D.1.2 O6bI4HO onpeaeneHne N3MepseMoli BENMYMHBI BKIHOYAET HEKOTOPbIE (hU3MYecKMe COCTOSHUS W YCOBUSL.

Mpumep — CKOPOCTb 3BYKa B CyXOM BO34yxe, COCTOosLWEM (B MOMSAPHbIX Aonsx) u3 bR (0,7808), 0 2 (0,2095),
Ar (0,00935) n C02(0,00035), npu TemnepaType T=273,15 K n gaBneHnn p = 101325 MNa.

D.2 Peanim3oBaHHasa Be/iM4MHa

D.2.1 B uaeanbHOM criyyae BEMUMHA, NOA/exallas U3MEPEHUI0, [o/MKHA MOTHOCTLIO YOB/IETBOPSATL ONpejese-
HUIO U3MEpPSIEMOli BENMUMHBL. OfiHAKO 3a4acTyto U3MepsieMast Be/IMYMHA He MOXET BbITb TOUHO peasi3oBaHa Ha NpPakTuKe,
Y U3MEPEHUS BLIMOJHAOT /151 BEMIMUMHBI, COOTBETCTBYIOLLEH M3MEepPSIeMOI BENIMUMHE TOSIbKO B HEKOTOPOM MPUGIVIKEHNN.

D.3 «/CTUHHOE» 3HAYeHnE U ncrnpaBsiEHHOE 3Ha4YeHne

D.3.1 Uto6bl onpefenvTb, Kakum 6bl1 6bl pe3ynbTar n3mMepeHusi, ecnm Obl peanin3oBaHHas BenuyMHa TOYHO COOT-
BETCTBOBas1a ONpeAe/IEHN0 N3MEPSIEMOI BE/IMYMHBI, B PE3Y/bTaT N3MEPEHUS PeasIM30BaHHOM BEMYMHBLI BHOCAT Nonpas-
Ky Ha pa3HOCTb MeXay Heil u n3mepsieMoli BenMyMHON. MonpaBky B pe3y/bTaT M3MEPEHUS peasiM30BaHHOW BesMYMHbI
BHOCAIT Takke Ha BCe ApYrMe M3BECTHble 3HauyMMble cucTemartmyeckme apdekTbl. XOTA OKOHYaTesbHbIA UCNpaB/ieHHbI
pe3ynbTaT MHOr4a paccMaTprBaloT Kak HauyuLlyt0 OLEHKY «UCTUHHOTO» 3HAYeHUS M3MEPSIEMON BE/IYMHBI, B AEACTBU-
TENbHOCTW 3TOT pe3ynbTaT NPOCTO ABAAETCA Hauydlleld OLEHKONM 3HAYEHWS 3TON BENNYMHBI.

D.3.2 B kauecTBe npumepa nNpeanosiokvMM, 4To N3MepsemMol BENNUYMHON ABNSETCA TOMLWMHA AaHHOro icTa Mare-
pvana npu 3agaHHoli Temnepartype. O6pasey, AOBOAAT A0 TemnepaTypbl, 613Kl K 3a4aHHON, 1 U3MEPSIOT ero TOJILLMHY
B HEKOTOPOM MECTe C NMOMOLLbI0 MUKpPOMETpa. ToNlWmMHa MaTeprana B 3TOM MecTe, Npu 3Toi TeMnepatype 1 npv gasre-
HUW, BbI3bIBAEMOM HaXXaTvem MUKpOMEeTpa, NpeacTaB/iseT co6oi peasin30BaHHY BETNUMHY.

D.3.3 OnpefensoT UMeBLUME MECTO B MOMEHT M3MEPEHUs 3HaYeHUs TemnepaTypbl Marepvana u npuioxeHHoro
MUKPOMETPOM JaBrieHusi. [locne 3Toro B HeucnpasieHHbIl pe3ynbTaT N3MEpPEHUs peasin3oBaHHON BENYNHBI BHOCAT MO-
npaeky NyTeM y4yeTa rpagyyupOBOYHON XapakTepuCTUKU MUKPOMETpa, OTK/IOHEHUS TeMrepaTypbl obpasua OT 3aAaHHONA
TemnepaTtypbl, a Takke HebOMbLIOro CXaTns obpasua OT NPUIOKEHHOTO LaB/iEHNS.

D.3.4 VcnpaBneHHblil pe3ynbTaT MOXET 6biTb Ha3BaH Hauyullei OLEHKON «MCTUHHOIO» 3HavyeHus (KUCTUHHOIO»
B TOM CMbIC/1e, YTO OHO SIB/IAETCA 3HAYEHWEM Be/IMUMHbI, KOTOPYH NMPUHUMAIOT 3a MOJIHOCTLIO Y0BETBOPAIOLLYIO Oonpe-
[JeNeHnto N3MepsieMoil BE/IMUMHBI), HO €C/IM Bbl MUKPOMETP OblT NMPUIOXKEH B APYTrOM MeCTe /iucTa, TO peasim3oBaHHas
BeNMyMHa 6bina Gbl APYroi, € APYrUM UCTUHHBIMY 3HAYEeHWEM. 3TO «UCTMHHOE» 3HAYEHME Takke COOTBETCTBOBA/IO Obl
onpefeneHnio N3MepsiEMO BEIMUMHBI, Tak Kak B HEM He YTOYHSIETCSH, B KAKOM MECTe A0/MKHA ObITb OnpeAeneHa ToNwmuHa
nvcta. CnefosartenibHO, B 3TOM C/yyae M3-3a HENoOJSIHOro OnpefeneHns U3MepsemMoi Be/IMUNHbI «UCTUHHOE» 3HayeHue
MMEEeT HeomnpeaeneHHOCTb, KoTopasi MOXET ObiTb OLlEHEeHa MO U3MEPEHVSIM, BbINOSIHEHHLIM B pa3/IMYHbIX MecTax. Ha
Ntob0oM ypoBHE AeTanu3auuy onpeaeneHns n3MepseMoli BeIMUnHbl NOCefHAsS 6yAeT UMETb Takyl «BPOXOEHHYHO» He-
onpefeneHHoCTb, KOTOPYH, B NPUHUMNE, MOXHO OLEHWUTb TEM WM WHbIM CNOCO60M. 3Ta HeonpeaeneHHOCTb XapakTe-
py3yeT NpeAesbHY TOUHOCTb, C KOTOPOW MOXET ObiTb M3BECTHA U3MEpsieMast BEMUMHA, U K&XA0E U3MEpPEHne, Mpu Ko-
TOPOM JOCTUraeTcsl Takas HeonpeAeneHHOCTb, MOXHO paccMaTpuBaTh Kak Hawiy4llee BO3MOXHOE M3MepeHne AaHHOM
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BE/IMUYMHBI. [19 NonyyeHus pesynbTata USMEPEHNUA C MeHblUeli HeonpeaeneHHOCTb0 HeoGX0AUMO ByAeT onpenennTb
N3MepSIEMYH0 BE/IMYMHY € 60/bLUEl NOTHOTOM.

MpumeyaHue 1— B pacCMOTPEHHOM MpUMEpe MpW ONpeaesieHnn U3MEPSIEMOI BENMMYMHBI OCTaB/eHbl 6e3
BHMMaHUA MHOTUe fpyrve napameTpbl, KOTOpble, BO3MOXHO, MOI/IM Gbl NOBAVSITL HA TOMLLMHY ficTa: aTMoctepHoe AaB-
NEHVe, BNIAXHOCTb, MOJIOXKEHMEe ficTa B rPpaBUTALIOHHOM osie, CNOCOG KPenseHnst U T. 4,

MpumeyaHne2 — HecmoTpsa Ha O6LLYIO pekOMeHAauMo onpeaensaTb U3mMepsemMyto BeIMYMHy C Takol cTene-
HbIO MOJIHOTbI, YTOOLI 06YC/0B/IEHHAS HEMOJIHOTON ONUCaHUA HEOoNpPeAeNeHHOCTb Bblna NpeHebpexrMo masa o cpasHe-
HUIO C TPebyeMOoi TOUHOCTLI0 U3MEpPeHUsi, cnedyeT NOHMMATb, YTO 3TO He BCEerga peasiMlyeTcsl Ha npakTuke. Hanpumep,
onpefeneHne MoxeT ObiTb HENOMHbIM U3-3a HeyyeTa napameTpoB, B/MSHUE KOTOPbIX HEOMpaBAaHHO npegnonaraercs
NPeEHe6PEXMMO MaslbIM, WK W3-3a BKIHOUYEHUSI B ONpeAesieHne YC0BWiA, KOTOpble HEBO3MOXHO TOYHO peasin3oBaTb U OT-
KIOHEHWNE OT KOTOPbIX HEBO3MOXHO TOYHO YyecTb. Tak, B npumvepe, npveegeHHoM B D.1.2, CKOPOCTb 3ByKa HESBHO Mpef-
nosiaraeTcsl XapakTepuUCTUKOA MIOCKOA BOSHbI Masioil aMnuTyabl. B peabHbIX YCNOBUAX U3MEPEHWST CYLLECTBYIOT Takme
thmsnueckne appekTbl, Kak Andpakums Ha NPenaTCTBUAX U aKyCTUYecKast HeJIMHEHOCTb cpefbl, KOTOpble HEOOXOAMMO
yUnTbIBaTb B TOW CTEMEHW, B KAKO OHW CMOCO6HLI HAPYLUNTL BbINOSIHEHWE YKAa3aHHOTO MPeAnosOoXeEHNS.

MpnmeyvaHune3 — HeynosnetsoputesibHOE onpeaeseHne VI3MepﬂeMOI7I BEJ/INYNHbI MOXXET NMPUBECTU K PaCX0X-
OEeHUI0 pesysibTaTtoB M3MepeHI/II7I O,EI.HOI7I 1 TOW e BENNYMHBI, npoBOAMBLUNXCA Pa3HbIMN ﬂa60paTOpVIHMVI.

D.3.5 TeEpMUH «UCTUHHOE 3HAYEHME U3MEPSIEMON BE/IMUUHBI» UM «UCTUHHOE 3HAYeHMEe BENNUMHbI» (4acTo Cokpa-
LWaeMblIli 40 «MCTUHHOIO 3HAYEHMs») B HacTosILLeM PYKOBOACTBE He NpUMEHSETCS, MOCKO/bKY OnpefeneHne «MCTUHHOoe»
paccmaTpuBaeTcs Kak 13bbITOUHOe. TEpMUH «M3MepsieMas BenmunHa» (cMm. B.2.9) o3HayaeT «KOHKpeTHas BennyuHa, nog-
nexauas nsmepeHuno». CnegosaresibHO, TEPMUH «3HAYEHWE N3MEPSAEMON BE/IMYMHBI» O3HAYaeT «3Ha4YeHne KOHKPETHON
BE/MMYMHbI, NoAnexalleli usMepeHmnto». Tak Kak Mof «KOHKPETHOW BEIMYMHOM» 0ObIYHO MOHMMAOT ONpPeAEeNeHHYH W
3a/jaHHy0 BenuuunHy (cm. B.2.1, npumedaHune 1), To onpefeneHne «UCTUHHOE» B BbIP&KEHUN «UCTUHHOE 3HayeHne u3-
MepsieMoli BE/IMUMHBI» (MM «UCTUHHOE 3HAYEHWE BE/INYMHBLI») He SIBMISIETCA HEeOOXOAMMbIM — «UCTUHHOE» 3HayeHue
N3MEpPSEMOIA BENMYMHBI MPOCTO ABMISAETCA 3HAYEHNEM M3MEPSEMOl BE/MUMHBLL. KpoMe Toro, kak OTMeYasioch Bbille, eAuH-
CTBEHHOE «WUCTUHHOE» 3HAauYeHne ABNAETCA UAEa/TM3NPOBaHHLIM NMOHATUEM.

D.4 MorpeluHocTb

VcnpaBrieHHbIA pe3ynbTaT U3MEPEHUA He SIBNSIETCA 3HAYEHWEM U3MEPSIEMOiI BE/IMUMHBI (T. €. B HEKOTOPOM CMbIC/1e
OLWMBOYEH) U3-3a HECOBEPLLEHHOTO U3MEPEHUS PeasiM30BaHHON BEMNUMHBI BCEACTBUE CryYvaliHbIX M3MEHEHUIi B Hab/o-
[AeHUsix (cnyyaiiHble 3dodhekTbl), HETOUYHOTO OMNpPeENeHNst MONPABOK Ha cucTeMaTmyeckme 3GEKTbI 1 HEMOTHOTO 3HAHKS
HEKOTOpPbIX (hM3NUECKNX SIBMIEHWIA (Takke cucTemaTudeckme addoekTbl). H 3HaYeHe peanin3oBaHHOW BENUMHDI, HU 3Ha-
YeHne N3MepseMOoi BeIMUMNHLI HE MOTYT ObITb M3BECTHbI TOUHO. Bce, UTO MOXET ObITb M3BECTHO, — 3TO UX OLEHKU. B npu-
BEIEHHOM BbILLIE NPUMEPE N3MEPEHHas TOJILLMHA JINCTA MOXET ObITb OLUMGOYHOM, T. €. MOXET OT/INYaTLCS OT U3MEPSEMOIA
BE/IMUYMHBI (TO/LLMHBI NINCTA), TakK Kak K HEM3BECTHOW MOrPeLIHOCTM B pe3y/ibTaTe U3MEPEHUs] MOXET NMPUBECTU KaXablii 13
cnegyowmx adhhekToB:

a) HebOo/blUME PACXOXAEHUSA MEXAY NOKa3aHWAMN MUKPOMETPA NPY NMOBTOPRHBLIX N3MEPEHMAX OAHOWN 1 TOW Xe pea-
IM30BaHHON BENMNYMHBI;

b) HECOBEPLLEHCTBO rPajyMpOBKN MUKPOMETPA;

C) HECOBEPLUEHCTBO U3MEpPEeHWst TeMnepaTypbl 1 NPUNOKEHHOTO AABNEHUS;

d) HenoNHOTa 3HaHNS 0 B/INSIHUM TEMMepPaTypbl, aTMOCEPHOr0 AaBNEHMS 1 BNXXHOCTM Ha obpaseL, Ha MUKPOMETP
W Ha TO 1 Apyroe.

D.5 HeonpepneneHHOCTb

D.5.1 B TO BpeMsI Kak TOYHble 3HAYEHWUsI COCTaBAAIOLMX MOFPELUHOCTM pe3y/ibTata U3MEPEHUs] HEW3BECTHbI W He-
no3HaBaeMbl, HEOMNPeLLe/IEeHHOC T, CBA3aHHbIe CO CyYaiHbIMK U cucTemaTnyeckummn adodpekTamm, KOTopble NPUBOASAT K
MOrPELLHOCTM, MOTYT 6biTb OLEHEHbLI. HO AaXe eCc/n OLEeHEHHblE HEeonpeneneHHOCTM He3HAUMTE bHbI, 3TO elle He AaeT
rapaHTVK, YTO MOrPELUHOCTb pe3dy/bTaTta U3MepeHust ByaeT He3HAUMTEIbHOM, NOCKOSIbKY NpY onpeaesieHMn NonpaBski 1m
OLEHKEe HEMOJSHOTbI 3HAHMSA MOXET OblTb Hepacno3HaH M NO3TOMY MPOMYLLEH KAKOM-IMOG0 3HAUYMMbIA CUCTEMATUYECKUIA
adhcpexT. Takum 06pa3oM, HeomnpeneneHHOCTb pesyfbTata U3MepeHnst Heobs3aTeslbHO ABASETCA NokasaresieM CTeneHu
6N130CTY pesynbTata U3MEPEHUS] K 3HAYEHWIO M3MEPSIEMOI BENMUYMHbI — 3TO MPOCTO OLEHKA CTeneHyn 6/1M30CTU K Haw-
Nyyluemy 3HayeHuto, KOTOpPoe MoJTyYeHO Ha OCHOBE MMELLMXCA B HACTOSLLMIA MOMEHT 3HaHWIA.

D.5.2 HeonpefeneHHOCTb M3MEPEHUs, cefoBaTelbHO, NMPeAcTaBNseT co6oi BblpaKeHWe TOro (pakTa, 4to Ass
[JaHHOIN M3MepsieMOoi BeIMUMHbI U 4151 AaHHOTO pesysibTaTta U3MepeHust CyLecTByeT He 04HO, a 6ECKOHEYHOE MHOXECTBO
3HaYEHWiA, paccesHHbIX BOKPYI pesysibTata M3MepeHus, KOTOpble COrNacytoTcsl CO BCEMM HAGMOAEHVUSIMUA U UCXOAHLIMM
JaHHbIMUK, a Takxe CO 3HaHMEM (PM3NYECKON KapTUHbI MMPa U KOTOPbLIE C Pa3HOW CTENEHLIO YBEPEHHOCTW MOTYT GbITb MpW-
nMcaHbl U3MEPSIEMON BE/TMUMHE.

D.5.3 CneayeT npu3HaTb, YTO B GO/ILLUMHCTBE MPAKTUYECKUX USMEPUTESbHBIX CUTyauuii Ta cTeneHb AeTasivaumm
NOHATWI, KOTOpasi pacCMOTPEHa B HACTOSILLEM MNPUIOKEHUW, He TpebyeTcsa. K HMM MOXHO OTHEeCTM Ciyyau, Korja ws-
Mepsiemasi Be/iMuMHa A0CTaTOYHO XOPOLLO OnpeAesieHa, Korga 3TasioHbl Wav Npubopbl KambpoBaHbl C NMOMOLLIO anpo-
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GUPOBaHHbLIX 3TA/IOHOB CPABHEHWSI, MPOC/EXMBAEMbIX K HALMOHANbHLIM 3TasIOHaM, a Takke Korga HeonpeaeneHHoCTU
NnonpaBoK, CBA3aHHbLIX C KaJIMOPOBKOI MM rpafynpOBOYHON XapaKTePUCTUKON, HE3HAUMTEbHbLI MO CPABHEHWUIO C Heomnpe-
[eneHHOCTAMU, 06YCNOB/IEHHLIMU C/lyHYaiHBIMU U3MEHEHUSIMW NOKa3aHUA NPMOOPOB M/ OrPaHUYEHHBIM YC/IOM Habto-
AeHuii (M. E.4.3). TeM He MeHee HEeNosIHOE 3HaHWE BAUAIOLLMX BEMIMYMH U XapaKTepa WX BIMSIHUS 3a4acTyto MOTYyT BHECTU
3HaUNTENbHBIN BKIaL, B HEONPELENEHHOCTb pesy/ibTarta U3MepeHus.

D.6 Npadhmyeckme nnrocTpaumn

D.6.1 PucyHok D.1 unniocTpupyeT HeKoTopble MOMOXEHUs, pacCMOTPEeHHble B pasgene 3 Hactosiwero PykoBopg-
CTBa 1 B HACTOALLEM MPUNOXEHNN. 13 3TOr0 puUCyHKa AICHO, NoYeMy npesMeTom paccMoTpeHuss PyKoBoacTBa sBnseTcs
NMOHATVE HeonpeAesieHHOCTH, a He MOrpellHOCTU. TOYHOe 3HaYeHVe MOrpeLLHOCTM pesy/ibTata U3MEPEHNs, Kak npasuso,
HEen3BECTHO 1 Herno3HaBaeMo. EAVHCTBEHHOE, YTO MOXHO cAenaTb — 3TO OLEHWUTb 3HAYEHUS BXOAHbLIX BENUYUH, BKIHOYas
MonpaBKN Ha WM3BECTHble cucTemarnyeckme sdIdIeKTbl, BMECTE C MX CTAHAAPTHLIMU HeonpejesieHHoOCTAMM (CTaHAapT-
HbIMW OTK/IOHEHWSAMM) MO0 Ha OCHOBE HEW3BECTHbIX pacnpefesieHuii BepPOSITHOCTEN MO MOSyYeHHbIM MyTeM MOBTOPHbIX
HabnwaeHnii Bbibopkam, 60 Ha OCHOBE pacnpefeneHnii, anpuopHbIX WK CyObEKTUBHO BbIGpaHHbIX MO MMELLElCcA
nHpopmaLmm, Nocne Yero paccuntaTb pesysibTar U3MepeHVst No OLeHKaM BXOLHbIX BE/IMUYMH Y CyMMapHY0 CTaHAaPTHYHO
HeornpeaeneHHOCTb 3TOro pesysnbTara Mo CTaHJapTHbIM HEeonpeaeneHHOCTAM 3TUX OLEHOK. W TONbKo ecriv ecTb TBepaas
YBEPEHHOCTb, YTO BCE BbiLLEyKa3aHHble ornepauy BbINOHEHbI NPaBUILHO U BCE 3HAYMMbIE cUCTeMAaTUYeckne adpeKTbl
yUTEHbI, MOXHO MPEANOOXNTb, YTO Pesy/bTaT U3MEPEHNS SABNSETCA HAAEXHON OLEHKON M3MepsemMoli BefIMUMHbI 1 4TOo
€ro cymMMapHas ctaHgapTHasi HeomnpeaeneHHOCTb SBISIETCA HALEXHOV Mepoi ee BO3MOXHO MOrpeLIHOCTH.

MpumeyaHne 1— Ha pucyHke D.1 @) HabnwgeHus ana 60nblleli HarnsA4HOCTM NpeacTaB/ieHbl B BUAE TUCTO-
rpammbl [cM. 4.4.3 1 pucyHok 1 b)].

MpumMmeyaHune2 — MonpaBka Ha NOrPELLHOCTbL PaBHA OLLEHKe MOrPeLlHOCTY, B3SITOM ¢ 06paTHbIM 3HAKOM. Takum
o6pasom, Ha pucyHkax D.1 u D.2 cTpesika, nokasbiBatowasi nornpaeky Ha MOrPeLlHOCTb, paBHa Mo ASIMHE, HO MPOTUBOMO-
NIOXHO Harnpas/fieHa Mo OTHOLLEHWIO K CTpesike, KoTopasi nokasbiBasia bl camy MOrpellHocTb, ¥ HA060pPOT. B TEKCTOBbIX
MOSICHEHNSIX K PUCYHKY Pa3bsiCHSETCS, NMOKa3bIBAET /M AaHHas CTpesika caMy MorpeLlHoCTb WM nonpaBKy Ha Hee.

D.6.2 Ha pucyHke D.2 B HECKO/IbKO U3MEHEHHOM BuAe NpeacTaB/ieHbl Te Xe NOHATUSA, 4To rpadmyeckn npegcras-
neHbl Ha pucyHke D.1. Kpome Toro, Ha pucyHke D.2 [nepeuncneHune )] nokasaHa BO3MOXHOCTb CYLLECTBOBaHWUA MHOMMX
3HaAYEHUN M3MEepPSIEMOI BeMUMHBI, eC/in onpefenieHne U3MepsieMoli BesIMUMHbI SB/ISETC HenosHbIM. HeonpepeneH-
HOCTb, OBYC/I0B/IEHHAS 3TOl HEMOTHOTOW Y BbIpaXXEHHasA B BUAE AMCNEPCUM, OLEHEeHa Ha OCHOBE pPe3y/ibTaToB M3MEpPEHWii
MpY MHOXECTBEHHbIX peasim3auusax U3mMepsieMoli BeNIMYMHbI C UCMO/Ib30BaHNEM OAHOTO U TOMO Xe MeToga, NPMOopoB N T. 4.
(cm. D.3.4).

MpumeyaHune — BcTonbue «Aucnepcusi» nof aucnepcusiMm noHMmatrotcs 3Hadenuss uf (y) cornacHo copmy-
ne (11a) (cm. 5.1.3), T. e. nognexatiye NPOCTOMY CYMMUPOBAHUIO.
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HevicnpagerieHHoe cpeaHee  Vicnpas/iieHHoe cpeaHee

aprdoveTHeCKoe aprdovEeTNHECKOE
Mo HabKAEHVIAIM Mo HabKOEHAM
VicnpaeneHHoe cpeaHee

rJi

CraHggpTHas Heonpeae/ieHHOCTb

HeMCMPaB/IEHHOMO CPeAHero

apUCIVIETVUECKOTO U13-3 pastpoca

Pe3yrbTaToB HaO/HAEHA
(nokazaHa B BYe UHTEpBaia)

apMdIMETUHECKOE - OLIEHKa
V3VEPSIEMOI BE/MHVHDI

1 pesyribTar M3MepeHs
Cb. rn C b
CymmapHas cTaHagpTHasA
HeornpeagesieHHOCTb
rb';gaBKa iaesce cpeaHero appVETUHECKOTO
cyctemMatdeckie H - TU<
acpohexTbI BrtoqaeT B cebsi Heorpeae-
JIEHHOCTb HeVCrpaB/ieHHOrO
cpeaHero apthvVETUHECKOrO
13-3a pa3bpoca pesy/LTaros
HabnHaEHA 1 HeonpeaesieH

@I1HOCTb BBEAEHHO MOMnpaBKA

a) [MoHsTMA, OCHOBaHHbIE HA HAG/TAAEMbIX BE/MHMHAX

HenzBecTHOe pacnpeaeneHvie
(B 4aHHOM NpUMEpPe Npeafona-
raeTcsa 6/IM3KUM K rayccoBy)
reHepasibHOM COBOKYTHOCTU
Heuncnpas/ieHHbIX Pe3y/ib-
TaTOB HaG/MHOAEHWI

HensBecTHOE MaTemMaTN4eC-
KOE OXZaHVE C HEM3BEC THBIM
CTaHOAP THbIM O TK/IOHEHVEM
(MoKa3aHO rpaHnLE TEMHOI
o6nacTn)
HenzBecTHas «crydaliHash»
MOrpeLLHOC Th Heucnpas-
JIEHHOI 0 cpeaHero apud-
MeTUYECKOro
Mo HabroaeHNSIM

HeunsBecTHOe pacnpeaeneHne
reHepasibHOM COBOKYTHOCTY
UCMpaB/ieHHbIX Pe3y/ibTa-
TOB Hab/HoaeHWIA

HensBecTHas NOrpeLLHoOCTh
' YICMpaB/IeHHOro CpeaHero apud-
METUYECKOTO U3-3a HEV3BECT-
HOW «C/TyuaiiHOl» NMOorpeLLHoC TN
HeviCrnpaB/IeHHOIr0 CpeaHero
apuhmMe TUYECKOrO U HEM3BECT-
HOW MOrpeLLIHOC TY MOMpaBKkn
HevcknioyeHHasA Hem3BeC T-
Has NorpeLLHOCTb 1cnpas-
JIeHHOr o cpeaHero apudy-
METUYECKOr O 13-3a HeN3-
BECTHOIO CYCTEMATUYECKOIO
acthdekTa
HensBecTHOE

3Ha4dyeHune
V|3MepF|EMOI7I BEJINYNHbI

HeunsBecTHas norpeLr
HOCTb, 0BYC/I0B/IEHHas
BCEMM V3BECTHbLIMM

| cucTemMaTUYeCKUMA

atpdekTamm

b) Vaeann3vpoBaHHbIe MOHATYA, OCHOBaHHbIE HA HEMOo3HaBaeMbIX BEIMUMHAX

PucyHok D.1 — Mpachuueckasn nanoctpaums NOHATUNR «3HaYeHne»,
«MOrPELUHOCTb» U «HeonpeaesIeHHOCTb»
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BenmumHa 3HaueHve Juvcnepcus
(6e3 cobntogeHnst MmacluTaba) (6e3 cobnogeHnst MmacluTaba)

LLIKa1a 3HAYEHWI

a) VicxopHoe
HabnogeHne

b) HencnpasneHHoe
cpefHee apudmeTn-
yecKoe o Hab/IroaeHNAM

¢) Monpaska Ha Bce
M3BECTHbIE cUCTEMaTH-
yeckue adhchexTbl

d) Pesynbtar navepeHus

e) OcTasLLasACA NorpeLuHocTh
(Heno3HaBaemas BeNMUNHA)

f) Vamepsieman senmumHa
(HenosHaBaemas BeNmuvHa)

) Viavepsieman Be/imuvHa
Mpy ee HeMnosIHOM onpeaesieH n
(Heno3HaBaemas BENMUNHA)

h) OKoHuYaTeNbHbI pesynbTaT
v3MepeHns

PucyHok D.2 — IMpachuyeckasn nanoctpaums NOHATUR «3HaYeHne»,
«MOrPELLUHOCTb» W «HEoNpeaeeHHOCTb>»
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MpunoxeHve E
(cnpaBo4HOE)

MoOTuBbI 1 OCHOBbI Ana pa3paboTkm PekomeHgauun INC-1 (1980)

B HacTosiLLeM NPUIOXKEHUN KPaTKO M3/T0XEHbI MOTVBbI U CTATUCTUYECKME OCHOBbI AnA pa3paboTku Pabouein rpyn-
noli no HeonpefeneHHocTn PekomeHgaumm INC-1 (1980), Ha KoTopyto onvpaeTcs HacTosiliee PykoBoACTBO (cm. Takke [1],
[2], [11], [12)).

E.1 MNoHATUA «6e30MacHOro», C/y4aiHoOro n CUCTeMaTUYeCcKoro

E.1.1 Hactoswum PyKOBOACTBOM YCTAHOB/IEH LUMPOKO NPUMEHSIEMbI METOf, OLEHMBaHWUS W NpeacTaBneHns He-
OrnpeesieHHoCTN pesynbTata U3MepeHus. SToT MeTog, obecneunsaeT noslyyeHne He «6e3onacHbIX» WM «KOHcepBaTyB-
HbIX» (T. €. B3ATbIX C HEKOTOPbIM 3aMacoMm), a PeasIMCTUYHBIX rPaHL, HeonpeAeNeHHOCTH, OCHOBBIBAsACH Ha NpesCcTaBeHunn,
YTO HE CYLLECTBYET HUKAKNX NPUHLMNMANBbHBIX Pasnnunii Mexay COCTaBNSAWMMI HeoNpeaeNeHHOCTH, 06yCN0BNEHHbIMM
CnyYainHbiMK adpdhekTaMu, U COCTaBNAOWMMN, CBA3AHHLIMU C BHOCUMbIMY MOMPaBkaMy Ha cuctemartumyeckme adpekTbl
(cm. 3.2.2 1 3.2.3). B aTOM CMbIC/e A@HHBIV METOA, OT/IYAeTCA OT NPYMEHSBLUUXCA paHee NOAXOA0B, KOTOpble UMenu B
obLeil ocHoBe ABa Hxecneaywmx npeacTasieHns.

E.1.2 NepBoe npeacTaBfieHne 3akio4aock B TOM, YTO HEONPEAENEHHOCTb HEOOXOAMMO BbipaXaTb C HEKOTOPbIM
3anacom, T. e. fiyulle oWwnbnTbLCS, 3asBKB 3aBbILLEHHYI0 HEONPEeAEeNEeHHOCTb, YeM CAMLLIKOM Maulylo. Ha camom aene, no-
CKOJIbKY B BOMPOCE OLEHMBaHWA HeonpeaenieHHOCTU pesynbTata M3MepeHns Becerja CyLLecTBYIOT HEKOTOpPbIE HEeACHOCTHU,
COMHEHVS 3a4acTyl0 paspeLuanncb NOCPeACTBOM MpefHAMEPEHHOrO 3aBbIlLUEHNS OLLEHKN.

E.1.3 BTOpoe npefcTasneHne 3aknioyanocb B TOM, YTO UCTOYHUKKN, BHOCSLUME BKNaL B HEONPeAEeNeHHOCTb, BCeraa
[OMKHbI NOAPA3AENATLCA HA «ClydalHbie» N «CUCTEMaTUYECKME», YTO NpupoJa 3TUX UCTOYHUKOB PasfivyHa, U noatomy
WX BK1abl B HEONpeAeNeHHOCTb AOMKHbI 06 BbEeANHATLCSA NO-pa3HOMY ¥ ObITb NPeACcTaB/IeHbl MO OTAENBHOCTM (a B cyyae
Heob6X0AUMOCTU NpeACcTaBNeHNs eAMHON OLEHKMN HeonpeaeneHHOCTU — 00beANHATLCS HEKUM CrielyanbHbIM Cnocobom).
3auacTtyo cnocob 06beArHeHNa HeonpeaeneHHoCcTen aTuxX ABYX BUOOB BblGUpasics Takum obpasom, YTobbl yA0BNETBO-
pyTb NpeacTaBfeHne 0 «6e30MacHoOCTU.

E.2 O60cHOBaHMe peasinCTnyHOro noaxoga K oueHmBaHUo Heonpeaes1eHHOCTU

E.2.1 Mpy npeacTaBneHun pesynbTara M3MepeHns Heo6X0AVMO yKasbiBaTb YULLYHO OLIEHKY U3MEPSEMON BEMNUMHBI U
JYYLLYIO OLEHKY HEOMpPeae/IEHHOCTN OLEHKU U3MEPSIEMON BENMYMHDI, NMOCKOMbKY €C/I BHOCUTL B OLIEHKY HEOMpPeae/leHHOCTH
Kakue-nmbo nonpasky, TO, Kak NpaBu/I0, HEBO3MOXHO yKa3aTb, kakue nonpasky (B CTOPOHY YBE/TMYEHNS W B CTOPOHY YMEHb-
LLIEHMS) CAENAI0T OLEeHKY HeonpeAeneHHOCTM boree «6e30MacHon». 3aHMKeHWE OLEHKN HeonpeaeeHHOCTN MOXET NPUBECTU
K Upe3MEepHOMY A0BEPUIO K NPEACTAB/IEHHLIM pe3y/bTaTaM M3MEPEHUiA, YTO UHOrAa CNOCOGHO NPUBECTY K HeXenaTelbHbIM U
[ae K pOKOBbIM rnoceAcTsuam. MNpefHaMepeHHOe 3aBbILLEHNE OLEHKM HeonpeaeieHHOCTU Takke MOXET ObITb Hexenareslb-
HO. 3TO MOXET BblHyAUTb NOJIb30BaTE/NEN N3MEpPUTE/bHON annapatypbl NprobpeTaTb N3nLLIHe Aoporue Npubopbl, MPUBECTH K
HeO0H0CHOBaHHOW 0TOPaKOBKE AOPOroCTOsALLEN NPOAYKLMM WM K OTKa3y OT YCNYr KasIMbpoBOYHON nabopatopun.

E.2.2 Cka3zaHHOe He criefdyeT NoHVMaTh Kak 3anpeT A5 fiL, UCNOMb3YIOWMUX pesynibTaT M3MepeHns B KOHKPETHbIX
Lensx, no CO6CTBEHHOMY YCMOTPEHMIO BbIOPaTb MHOXMWTE b, NMO3BOMSIOLLMIA MO 3a9B/IEHHON CTaHAAPTHON HeonpeaesneH-
HOCTW NONYYNTb PaCLUMPEHHYIO HEONpeLeNeHHOCTb WU, COOTBETCTBEHHO, UHTEPBA/T C 38[laHHbIM YPOBHEM [0BEpUsl, YA0B-
NETBOPSIOLLMIA yKa3aHHbIM LesiM, WK KaK OTpULUAHWE TOro, YTO B OnpeAesieHHbIX 06CToATeNbCTBAX NpU NpeacTaB/eHnn
pesyfibTata U3MepeHust MOXEeT ObITb WMCMO/Ib30BaH 3apaHee YCTaHOB/IEHHbI MHOXUTE b, NO3BO/IAOWWMIA NONYyYUTb pac-
LUIMPEHHYIO HeonpeaeneHHOCTb, KOTopasi COOTBETCTBYET HyXJaM KOHKPETHOro Kpyra nosb3osatesnieii. OfgHako Takoin MHO-
Xutesnb (KOTOPbIA, KCTat, BCerga [O/KEH ObiTb ykasaH) crieflyeT NPUMEHSITb TO/IbKO B OTHOLLUEHUW HeonpenesieHHOCTH,
MOJIyYEHHOIN B paMKax peasiMCTUYHOro noaxoda, 4tobbl MHTEPBaUly, ONpefesieHHOMY Yepes pacLUMPeHHYI0 HeornpeaeseH-
HOCTb, COOTBETCTBOB&/1 M3BECTHbLIN YPOBEHb A0OBEPUS U YTOObI 3HAYEHWe CTaHAapPTHON HeonpefeneHHOCTU pesy/bTara
U3MepeHns BCerga MOXHO Obl10 SIerkK0 BOCCTAHOBUTD.

E.2.3 Npn npoBefeHun M3MEPEHNS YacTo HEOOXOAVMMO BKIKYATb B aHa/IU3 pesysibTaTbl U3MEPEHWIA, MOTyYEHHbIE
13 CTOPOHHMX UCTOYHMKOB, MPUYEM KaxKObIA M3 3TUX pe3y/nbTatoB GyAeT MMeTb CBOK HeonpeAeneHHOCTb. UTo6bl UMETb
BO3MOXHOCTb Ha OCHOBE TakOro aHasiv3a MoCTPOUTL OLLEHKY HeonpefeneHHOCTU U3MepeHusi, HeobXxoaumo, YTobbl faH-
Hble 3TWX CTOPOHHMX MCTOYHUKOB OblIM MPeACTaBMEHbl B BUAE HawWyyllMX, a He «6e30MmacHbIX» OueHOK. Kpome Toro,
[O/MKEH CyLLEeCTBOBATb JIOTWMYHBIA M NPOCTON cnocob 06beAVHEHUSI «3aUMCTBOBAHHbLIX» OLEHOK HeonpedeneHHoCTU ¢
HeonpeaeneHHOCTAMU, NOJTyYEHHbIMU B pe3y/ibTate COOCTBEHHbIX HabnoaeHnn. PekomeHgaumsa INC-1 (1980) ykasbiBaeT
Takoli cnocob.

E.3 O60cHOBaHMe eAMHO06Pa3HOro 0GpalLEHNs CO BCEMW COCTaB/ISHOLLVMMI HeONpeAesIeHHOCTU

HacTosiwmii pasgen nocTpoeH Ha NpocToM NpUMepe, MOKasblBawLLeM, Kak COrflacHo HacTosiwemy PykoBog-
CTBY B LENsX MOJYYEHNS] OLEHKM HeEOomnpeaeNneHHOCTU pe3y/ibTaTa M3MEpeHWsi efyHbIM o6pa3om o6pabaTbiBatoTcs
COCTaB/ISIIOLLME HEONPEeLEeNeHHOCTH, NPUPoAa KOTOpPbIX 06YC/IOBNEHA CyyaliHbIMK 3hheKTamMn 1 OCTaBLUMMMUCS MOCne
BHECEHMWS MOMPABOK CUCTEMATUYECKUMK 3pdpekTamn. TeM camMbiM WMKOCTPUPYETCS NpuHsiTasi PykoBoACTBOM 1 cdop-
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MynupoBaHHasi B E.1.1 TO4ka 3peHusi, 4To HET MPUHLUMMNNA/IbHBIX Pasnnunii B NPUPoAe pasHbIX COCTaBASIOLMX Heornpe-
[leNIeHHOCTU 1 YTO BCE 3TU COCTaBNAOLME [O/MKHbI 06pabaThiBaTbCH 0AMHAKOBO. OTNPaBHON TOUKOW paccMoTpeHus 6y-
[eT CYXWUTb YNPOLLEHHbIV BbIBOA MAaTEMATUUYECKOTO BbIPAKEHWS A5 NOSYUYEHUA HEeomnpeaeneHHOCTU BbIXOAHOW OLEHKN
yepe3 HeonpeaeeHHOCTN BXOAHbIX OLEHOK, Ha3biBaeMblii B HAcTosILLEeM PyKOBOACTBE 3aKOHOM TpaHCopMUPOBaHMS
HeonpeaeneHHoCTel.

E.3.1 MycTb BbixogHaa BennumHa z = f(wN\w2, .... WN) 3aBucuT oT N BXOAHbIX BEMUMH W-|,W2......WN, 1 Kaxgas u3
BXO/IHbIX BEMMNYMH OMUCLIBAETCS COOTBETCTBYIOLIMM pacrnpefesieHMeM BeposiTHOCTen. PasnoxeHve dyHkuum f B Touke
mMaTeMaTuyecknx oxugaHuii w-, E(u/;) = f-, B pag Telinopa nepeoro nopsiaxa rnosBosseT NoslyYnTb BbIpaXEHUE 471 Masioro
OTK/IOHEHUSI Z OTHOCUTENbHO PZ Yepe3 MaJsible OTK/IOHEeHMUsT Wt OTHOCUTE/NBHO A€no doopmyse

sr df , y E1)

rfe BCE U/EHbl BbICLUMX MOPAAKOB NpUHUMatoTCa npeHebpexumo manbimu, u pz = f(\i:, a2, = \iN). KBagpaT oTKNoHeHUs
Z - |iz MOXeT 6bITb Mony4veH no copmysne

(E.2a)
0=1 dWi

KOTOPYK MOXHO 3anucaTb Takke B BUae

N Cgf df df
N - +
(z- A r ;mgﬂl K M,|2 2% jM (E.2b)

MaremaTu4eckvM OXvaaHMem KBaapara OTKNOHeHus (Z - pz)2 6yaet aucnepens Beininkbi z, T.e. E (2-H,
n chopmyny (E.2b) MoXHO npeacrtasuThb B BULe

2 2”'1 Noodf df
‘ * /11 ji"\ awi dwieT I €3
o e
rpe <3;=E (wi-P)) — pucnepeua W, e =v{wi,wj)/[afo]) KoahdmumeHT koppensuum WF 1w,

v(Wjtw)) = E[(Wi - \ij){wj - [ij)] — KoBapmauus Wt n wy

MpumeuvaHnel — a2 un of ABNSAOTCS LEHTPasIbHBIMM MOMEHTamK BTOporo nopsigka (cm. C.2.13 n C.2.22) pac-
npegeneHnin BEpPOATHOCTEN 4151 COOTBETCTBEHHO Z U Wr PacnpegeneHvie BeposATHOCTEN MOXET ObITb MOSIHOCTHIO ONUCAHO
yepes CBOE MareMaTuyeckoe OXuaaHue, AUCNEPCUI0 U LIEHTPa/TbHbIE MOMEHTbI BbICLLUMX MOPSAKOB.

MpumedyaHue?2 — dopmyna (E.3) ngeHtnuHa goopmyne (13) B 5.2.2 [coBMecTHO ¢ dhopmynoii (15)] ansa pacueta
CYMMapHOli CTaHAapTHON HeonpeaeneHHOCTM 3a UCK/IIYEHeM Toro, 4To B doopmMyrie (13) MCnonb3yroTes He Anucnepcuu,
CTaHAapTHble OTKIOHEHUS N KO3(hULMEHTbI KOPPensaummn, a nx OLEeHKH.

E.3.2 CornacHo TpaguuMOHHOV METPOJsIorMyeckoii TepMmmHosniorin doopmyny (E.3) 4acTo HasblBaloT 3aKOHOM CyM-
N

MMPOBaHUSI MOTPELLHOCTEN, YTo 6os1ee yMecTHO Ans hopmysbl Az = roe Az — U3MEHEHWS BEINYMHBI Z,
BbI3BaHHbIE Ma/IbIMU U3MEHEHUSIMU AW:-BeMUMHbI U- [cMm. chopmyny (E.8)]. Moatomy chopmyny (E.3) nyule Ha3eaTtb 3a-
KOHOM TpaHCopMUPOBaHNA HeomnpeaeneHHOCTel (Kak 3To caenaHo B HacTosiwem PYKOBOACTBE), MOCKO/IbKY OHa Moka-
3blBaeT, Kak NPONCXoAnT Npeobpa3oBaHne HEONPeAEEHHOCTEN BXOAHbIX BEMMYMH Wit BbIDXKEHHbIX B BUAE CTaHAAPTHbIX
HeonpegeneHHocTell pacnpegeneHnii BepoATHOCTEN CrydaiiHo NepeMeHHol W-, B HeONpeaeneHHOCTb BbIXOAHOM Beu-
UMHbI Z, BbIPXEHHYIO Yepes CTaHA4apTHY HeonpeaeneHHOCTb pacnpeaeneHms BEepOsiTHOCTEN CriydaiiHOl NepeMeHHol z.

E.3.3 dopmyna (E.3) npurogHa Takke 415 NpeobpasoBaHns BeIMUUH, MPOMNOPLMOHa/IbHBIX CTaHAAPTHOMY OTK/10-
HEHWIO, MOCKO/IbKY, ECNN Kakaoe CTaHAapTHOE OTKNOHEHME Q- 3aMEHWTL NPOMOPLMOHa/IbHOI eMy BenmumHoli kor rae K —
OOVH W TOT XXe MHOXMWTeNb A/18 BCeX O-, B NIeBOi yactn dopmynbl (E.3) BMecTo 0z 6yaeT cOOTBETCTBEHHO kaz. OpHako
3Ty dhOpMyy Hesb3s TpakToBaTb Kak nMpaBuio Npeobpas3oBaHvs AOBEPUTENIbHLIX MHTEPBaUIOB. B camom gene, ecnv B
npasoit YacTu chopmysbl (E.3) KaKAYH O-3aMeHUTb BE/IMUMHON 5 onpeaenstoweil MHTepBasl C COOTBETCTBYHOLMM 3a4aH-
HbIM YPOBHEM [0BEpus p, TO Nosyyaemas B /IEBOI YacTu BenuumHa 8Z He GyAeT onpefensTb WHTepBasl, COOTBETCTBYIO-
LUMIA TOMY XX 3HAYEHMH P, 3a UCKTHYEHUEM YACTHOrO Cnyyas, korga Bce Wt pacnpefesieHbl M0 HOPMasIbHOMY 3aKOHy.
Mexgy Tem npu BbiBoge dropmysbl (E.3) HUKaKMX YCMOBWIA HA HOPMa/IbHOCTb pacnpefeneHns BXOAHbIX BENYUH U- He
Hanaranocb. TouHee, ecrin B chopmyne (10) (cm. 5.1.2) nonyyeHHy Ha OCHOBE MOBTOPHbIX HAGIOAEHWI OLEHKY Kabkaoro
CTaHAAPTHOTO OTK/IOHEHMS U(X)) YMHOXUTb Ha COOTBETCTBYHOLMI KOI(RMIMLUMEHT, MOMYUYEHHbIN U3 "-pacnpeaeneHus ons
3ajaHHOr0 3HaveHus p (Hanpumep, p = 95 %), TO NOSIyYEeHHas B JIEBOIN YaCTW OLLEHKA HeomnpeaesieHHOCTU BbIXOAHON Be-
NINYMHBI Y He ByJeT COOTBETCTBOBATb MHTEPBaUTY C TEM Xe ypoBHeM aosepus p (cMm. G.3 1 G.4).
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MpumeuyaHne — TpeboBaHWE HOPMASILHOCTY BXOAHbIX BEIMUMH, Mpu COG/oAeHUn koToporo dpopmyna (E.3)
MOXeT 6bITb pacnpocTpaHeHa Ha NpeobpasoBaHWe VHTEPBA/IOB C 3aflaHHbIM YPOBHEM [JOBEPUSl, MOXET ObITb OAHOW U3
NPUYMH UCTOPUYECKY CMIOXUBLLETOCS pasfae/ieHns COCTaBSoWMX HEONPEAENIEHHOCTU Ha Te, YTO MOJyYeHbl Mo pesysibTa-
Tam MOBTOPHbIX HAG/MOAEHMI NPEANONIOXUTE/TBHO HOPMA/IbHO PacnpeesieHHbIX BEIMYNH, U Te, OLeHKa KOTOPbIX COCTOSI-
Na B ONpefeNieEHN BEpXHEl 1 HDKHE rpaHuL, BO3MOXHOMO 3HAUEHUS CyYaiiHoOW nepeMeHHoi.

E.3.4 PaccmoTpym npumMep, KOrga z 3aBuCUT TOSIbKO OT OAHOWM BXOAHON BenuuuHbl W, z = f(w), rae w oueHvBaetcs
yCcpefHeHNEM MO BbIGOPKE U3 M 3HAUYEHMIA WK clyyaitHoli NepeMeHHON W, 1 3TV N 3HAYEHWIA NONyYeHbI HA OCHOBE M Hes3a-
BMCVMbIX NOBTOPHbIX HAa6MAeHUA gK cnyyaiiHoli nepemMeHHoi g no dhopmysie

wk =a +$0k. (E4)

B aT0ii chopmMyne a npeacTaBnseT coboii NOCTOSIHHOE «CUCTEMATUYECKOE» CMELLEHNE MU CABUT, OBLUMIA ANA Kax-
[oro HabnwoaeHns, ap — obwmii MacluTabHbIl KoadhdumumeHT. U cvelleHne a, 1 MacliTabHbli KOahULMEHT P, XOTA 1
NposIBASIIOT cebsi Kak NMOCTOsIHHbIE 3HAYEHWS B NpeAenax AaHHON cepun HaGMAEHWIA, NpeanonaralTcs NpuHaLnexaly-
MM HEKOTOPbIM anpuOpPHLIM pacnpesenieHnssM BEPOSTHOCTEN U ABMSIOWMMNCS HaUNyYLIMMU OLEHKaMy MaTemMaTnyeckux
OXnAaHui aTUX pacnpesesneHunii.

Haunyuweli oueHkoli ans w 6yaeT cpegHee apudmeTmyeckoe W, NoslyyeHHoe no dhopmyse

" == "NZ (a+Pgk)-
' Kk=1 " k=1

Torga OUEHKOW 3HaueHust BeNnnUmnHbl z 6yaeT /'(w) =/"(a, p, gL, g2.....qn), a oueHKy u2(z) ee gucnepcmmn 02(z) nosy-
yatoT no chopmyne (E.3). Ecnm fnsi npocToTbl NPeanonoxuTb z = W Tak, 4Tobbl HaunyuLleli oLeHKoi z 6bina z =f(w) =w,
TO MOXHO NErKo HaiT u2(z). 3amMeTnB 13 ypaBHeHus (E.5), uTo

d

ap gk =g>
df p
dgk n

0603HauMB OLIEHKY AUCTEPCUIA aup COOTBETCTBEHHO Yepe3 u2(a) n u2((3) 1 NpeanonioxmB, YTO OTAe/bHbIE HA6IHOAEHNS
HeKoppenMpoBaHHbl, 13 hopmysibl (E.3) MOXHO MoyunTb

n2(z) =un2(a) +q2u2(p) +p2 (E.6)

rae s2(gk) — BblbopoyHas aucnepcus HabnogeHuii gk, paccunTbiBaemast no dopmyne (4) (cm. 4.2.2), a s2(gk)fn =s2(q) —
BblGOpOYHas aucrnepcus cpegHero apudmetudeckoro q [cm. doopmyny (5) B 4.2.3].

E.3.5 B TpagyuMoHHOI MEeTPOIorMM TpeTbe criaraemoe B npaBoli Yactu chopmynbl (E.6) Ha3biBalOT «CAyYaiHbIM»
BK/1a[OM B OLEHKY iV2(Z), NOCKO/IbKY OHO O6bIYHO YMEHbLUAETCSA C POCTOM Ymcna HabAAeHWIA M, B TO BPEMS Kak nepsble
[Ba cnaraemMbix Ha3blBalOT «CUCTEMATUYECKMM», TaK Kak OHU He 3aBUCAT OT M.

YTo elle BaxHee, B paMKax TPaauLMOHHOIO NoAXo4a CyLLecTBYeT Touka 3peHus, 4to dpopmyrioin (E.6) nonb3oBaThb-
CS BOOOLLE Herb3sl, MOCKO/IbKY OHa He YUYUTbIBAET pas/imune Mexay HeonpeaeneHHOCTSIMU, SBASIOWMMUCS CNefcTBUEM
cucTeMaTnyecknx ahhekToB, OT TEX, YTO Bbi3BaHbl C/yvaiHbiMy 3dochekTamu. C 3TON TOYKU 3PEHWUS HEAOMYCTUMbIM SIB-
NSIeTCS CYMMVPOBaHWe AUCNEePCUii, NMOMYYEHHbIX M3 anpuopHbIX pacnpefesieHnii BEpOSTHOCTEW, C TEMMU, YTO MOJTYYEHbI
3KCNEPUMEHTa/TbHBIM MyTEM, MOCKO/IbKY BEPOSTHOCTb PaccMaTprBaeTCs UCK/IUMTENbHO B paMKax 4acTOTHOro noaxopa,
TPeOyLEero HanMumMss BO3MOXHOCTY MHOMOKPaTHOrO HabnoaeHns cobbITUiA B CYLLECTBEHHO OAMHAKOBbLIX yCNoBuAX. Mpn
3TOM BEPOATHOCTb P 418 Kakoro-nnéo cobbitusa (0 < p < 1) 6ygeT xapakTepn3oBaTb OTHOCUTENbHY0 YacTOTY ero
HacTyn/IeHnS.

B npoTtmBoBeC JaHHOW «4aCTOTHOM» KOHLENuuW CylwecTByeT W Apyras, He MeHee 060CHOBaHHas no3uums, 3a-
K/YatoLasicsl B TOM, YTO BEPOSITHOCTL CieAyeT paccMaTpuBaTh Kak Mepy CTerneHU YBEPEHHOCTU B TOM, YTO COObITVE
npouzoiiget [13], [14]. Hanpumep, NpeanonoXum, YTO HEKMA pauvoHasIbHO MbIC/SLLMA YEeNoBEK COBUpPAaETCs BbIrpaTb
Heb6oNbLUY cyMMy AeHer D, 3akiouvB napy B OTHOLUEHUW HACTYM/IEHNS HEKOTOPOro cobbiTnsA A. Torga cTeneHb YBepeH-
HOCTM 3TOr0 YesioBeKa B HACTYNIEHNN COBbITMSA A MOXHO OnuMcaTb BEPOSTHOCTLIO p = 0,5, eC/iv OH He MOXET OTAaTb Npej-
NOYTEHNSA HA OAHOMY Y3 CNEeAYIoWMX CUeHapues:

1) nonyunTb cymmy D, ecnm cobbiTrie A NPOM304eT, HO OCTaTbCs HU C YEM B MPOTMBOMNOSIOKHOM Crlyyae;

2) nonyunTb cymmy D, ecnm cobbitne A He MPOU30IAAET, HO OCTATbCA HU C YEM B MPOTMBOMO/IOKHOM Crlyyae.
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Pekomengauusi INC-1 (1980), Ha KOTOpPOI1 OCHOBbIBaeTCS HacTosiee PyKOBOACTBO, nogpasyMeBaeT MMEHHO Takoii
B3[/154, HA BEPOSATHOCTb, NOCKOSIbKY paccmartpusaeT dopmyny (E.6) n el nogobHble B kavecTBe AOMNYyCTMMOro cnocoba
pacyeTa CyMMapHOi CTaHAapTHOM HeonpeaeneHHOCTW pesynbTara n3MepeHust.

E.3.6 MOXHO OTMETUTb TP HECOMHEHHbIX NPeVMyLLEeCTBa B NOAX0Ae, peasM3oBaHHOM B HacTosLem PykoBoacTBe
1 OCHOBAHHOM Ha NpeAcTaB/IeHNN O BEPOATHOCTU Kak CTEMEHN YBEPEHHOCTU B HACTYN/IEHUN COBLITUA, MOMYYEHUN CTaH-
[JapTHbIX HeonpeenieHHOCTe M NPYMEHEeHUU 3akoHa TpaHCopMMpoBaHUs HeonpegeneHHocTen [dopmyna (E.3)] gnsa
pacuyeTa 1 BblpaXXeHUs HeonpeneeHHOCTN pesynbTaTta U3MepeHus:

a) 3aKOH TpaHchopMUPOBaHWA HeonpeAeneHHOCTeN No3BoASET MPOCTbIM CMOCOGOM BKIOUMTL CYMMApHYIO CTaH-
[JapTHYI0 HeonpeaeneHHOCTb OAHOM0 M3MEPEeHUs B OLEHKY CYyMMapHOW CTaHA4apTHOW HeonpeaeseHHOCTU ApYroro nsme-
peHVsi, UCMOoJb3YIOLLEro pesynbTar NepBoro U3MepeHus;

b) cymMMapHas cTaHfapTHas HeonpeaeneHHOCTb MOXET CNYXUTb OCHOBOW [/11 MPakTMYeckoro crnocoba pacuyeta
WHTEPBAUIOB C 3afaHHbIM YPOBHEM [0BEpUS;

C) OTNagaeT HeobX0AUMOCTb B pasfe/ieHMn COCTaBAALWMX Ha «CyvaiiHble» U «cuctemMaTndeckme» (N B Kakoli-
60 MHOIM Knaccmdukaummn) Npu OLEHNBAHUN HEONPELEEHHOCTU N3MEPEHMS], MOCKO/bKY BCE COCTaB/IsiloWMe Heonpeae-
NIleHHOCTY 06pabaTbiBatOTCA efiMHbIM 06pa3oM.

MocneagHnini apryMeHT OCOGEHHO BaOKEH, MOCKO/bKY ykasaHHOe pasferieHue 4acTo SBAS/IOCh UCTOYHUKOM HeJopasy-
MeHuWiA. CocTaBnsoLWMe HEONPEAEEHHOCTU HeMb3S U3HAYa/IbHO OTHECTU K «CAyYalHbIM» WM «cucTeMaTmyeckmmy». Ee
npvpoa 3aBUCUT OT YC/I0BMIA UCNOMNb30BaHNA COOTBETCTBYIOLLMX BE/IMYUH WK, 6onee CTPOro, OT KOHTEKCTa, B KOTOPOM
[aHHas BeNMuMHa BXOAUT B MaTeEMaTUYECKY0 MOAESb, ONUCHIBAIOLLYI0 U3MepeHne. EC/n Ty e camyto BEeIMYMHY UCMNOosb-
30BaTb B APYrOM KOHTEKCTe, TO «C/yyaiiHas» COCTaB/sAoWas MOXeT NPeBPaTUTLCA B «CUCTEMATUYECKYO», N HA06OPOT.

E.3.7 Mo npuunHe, ykasaHHoi B E.3.6, nepeuncneHmne c), PekomeHgaumsa INC-1 (1980) He nogpasfenser coctas-
NALME HEONPeAE/EHHOCTM Ha «CydaiHble» W «cucTeMatuyeckme». B cywHOCTW, korga Aeno AoXoauT A0 pacyeta
CYMMapHO CTaHAapTHOW HeonpeAenieHHOCTY pesynbTarta U3MePeHus, B TakOM pasfgefnieHnn HeT HeobxoauMoCTH, U, cre-
JoBaTefnibHO, HEeT Heo6X0AMMOCTM B CaMoli 3TOW knaccudpmkauym. TeM He MeHee, MOCKO/bKY KpaTkue 0603HaYeHnst MoryT
6bITb YA06HbI MPU 06CYXAEHUN TEX WM MHBIX BOMPOCOB B AaHHOWM 06nactn, PekomeHaauus INC-1 (1980) BBoAWT Apyryto
KnaccuukaLmio, OCHOBaHHYIO Ha [iByX CYLLECTBEHHO pasHbIX METOAAX OLEHUBAHUS COCTaB/IAOLLMX HeOoNpeaeNeHHOCTY:
AunB(cm 2.3.2 n2.3.3).

PasgeneHve no mMeTofaMm OLIEHMBAHWSI COCTaBAAIOLLMX HEONpeaeneHHOCTU NO3BOSET M3bexaTb NpUHUMNUaibHON
npobsiembl, CBSA3aHHOW C KnaccudmKaumeinl caMnx COCTaB/AIOWYX 1 3aK/oyatolwenca B 3aBUCUMOCTY 3TOW knaccudpmkaumm
OT YCNOBUIA UCMOMb30BaHNSI COOTBETCTBYIOLUMX BENUUMH. OfHaKo BBEAEHWE Kiaccudumkauum no MeTogam OueHMBaHus, a
He Mo BUAY COCTaBMAIOLLMX, HE UCKIOYAET OObeAVHEHUST COCTaB/IAIOWYX, OLEHUBAEMbIX pasHbIMY MeTodamu, B rpynnbl,
UCXOAA U3 NMPaKTUYECKON LienecoobpasHOCTH 3TOro 47151 AaHHOTO KOHKPETHOro M3MepeHus. MNMpuMepom MOXET CIyXUTb Cpas-
HEHWe pacyeTHbIX U 9KCMEPUMEHTa/IbHBIX 3HAYEHWI BbIXOAHON BENUMHBI CIIOXHON U3MepuTenbHO cuctemsl (cm. 3.4.3).

E.4 CTaHOapTHOe OTK/IOHEHME Kak Mepa HeonpeaesieHHOCTU

E.4.1 ®opmyna (E.3) TpebyeT, 4uTobbl HE3aBNCMMO OT crnocoba OLEeHVBaHNSA HEONPEAENEHHOCTY BXOAHON BENYMHBI
OHa 6blna npeacTaBfieHa B BMAE CTaHAAPTHON HEONpeAesieHHOCTU, T. €. Kak OLeHKa CTaHA4AapPTHOrO OTKIOHeHus. Ecnm
B KayecTBe XapaKTEPUCTVKMA HeOonpeaesieHHOCTX B3sTa gpyras, Hanpumep, «6e3onacHasi» BE/IMYMHA, TO ee Hefb3s UC-
nosb3oBaTb B thopmysie (E.3). B yacTHOCTW, €C/n Takoii XapakTEPUCTUKON SB/ISETCS «BEPXHSA FPaHMua MorpeLlHoCTU»
(T. . MaKCUMa/lbHO BO3MOXHOE OTK/IOHEHME OT MpeanosiaraeMoi Ayudlleli OLUEHKU BXOAHOW BEMYMHBI), TO NOJTy4YeHHas
no chopmyne (E.3) oueHka He ByaeT MMETb SICHOTO OM3NYECKOr0 CMbICMA Y OKaXKETCSH HEeMpUrogHol Ans nocrefylouwero
MCMOJIb30BaHWS B pacyeTax HeonpeaeneHHoCTW ApYrnX BEIMYUH, eCn B 3TOM BO3HMKHET HEOOGX0AMMOCTL (cM. E.3.3).

E.4.2 Ecnu cTaHgapTHYH HeonpeAesieHHOCTb BXOJAHON BEMYMHBI HEMb3S1 OLEHWTb Ha OCHOBE CTATUCTMYECKOrO
aHanmM3a pe3yNbTaToB AOCTATOYHOrO YKc/a MOBTOPHbIX HAGMOAEHWUIA, TO HEO6XOAMMO MPUHATL NPEANOIOKEHVE O BUAE
pacnpeeneHnsi BEPOATHOCTEN 3TOW BEMYUHBLI HA OCHOBE MMEILLENCS MHAIOpMaumn, KoTopasi, Kak mpaBu/o, ropasfio
6oree ckygHa, YeM XOTenocb 6bl. 3TO, OAHAKO, HE O3HAYaeT, YTO JaHHOE pacnpefesnieHne byaeT «HepeaIMCTUYHbIMY» U
«HEemMOoJIHOLEHHBbIM». Kak 1 Bce pacnpefenieHns BeposiTHOCTENR, OHO GyAeT NpeAcTaBnAaTb CO60W BblpaXKeHNe NMELLMXCS
Ha AaHHbIA MOMEHT 3HAHWIA.

E.4.3 OugeHKM, NOoJTy4YeHHbIE HA OCHOBE MOBTOPHbLIX HAGAEHWIA, He 06s13aTe/IbHO ByAyT NPEBOCXOANTL MO KauyecTBy
noslyYeHHble MHbIMKW MeTogamu. MycTb S(g) — BbIGOPOYHOE CTaHAAPTHOE OTK/IOHEHWE CpefHEero apudmMeTM4ecKoro no
N He3aBMCKMbIM HabAeHNAM gK HOpMasibHO pacnpefeneHHoNn cryyaiiHoli nepemeHHol g [em. chopmyny (5)]. Bennumua
s(q) npegfctasnseT coboii ctaTucTuky (cMm. C.2.23) 415 OUEHKN a(f) — CTaHZapTHOTO OTK/IOHEHWS CAyYaiiHON nepemeH-
HOW Q, 1 OHa coBnagana 6bl CO CTaHAAapPTHLIM OTK/IOHEHMEM pacnpefeneHns ¢, ecnm 6bl Yucno HabnwaeHuid bbi1o 6ec-

KOHeuYHbIM. [ucnepcnio a2[s(g)] OUEHKM CTaHAAPTHOrO OTKIOHEHUST S(Q) MOXHO MOYYUTb MO NPUGVKEHHON dopmysie
c2[s(q)] =a2(q)/(2v), (E.7)

rgev =n- 1—uucno cteneHeii ceoboabl a1 s(q) (cm. G.3.3). Takum o6pa3om, 3agaBaemoe oTHoweHnem afs(g)l/a(g)

OTHOCUTENIbHOE CTaHA4apTHOE OTKIOHEHME S(g), KOTOPOE MOXHO B35Tb 3a Mepy OTHOCMTENIbHOW HeonpedeneHHocTn s(g),
cocTaBnsieT npuonuantensHo [2(n - 1)]_1/2. Takas «HeonpeAeneHHOCTb HEOMNpPeAeNneHHOCT» BeNMNUMHbI 0, 06YC/10B/EH-
Has YNCTO CTaTUCTMYECKON MPUUMHON OrpaHMYEHHOCTM O6beMa BbIGOPKM, MOXET ObiTb Ha yAMBNEHME BbiCOKa. Tak

ana n = 10 oHa cocTaBnseT 24 % 3T0 u gpyrve 3HadeHus oTHoweHusa cj[s(g)]*a(q) ans pasHbix N NpYBeLEHb! B
50



FOCT 34100.3—2017

Tabnmue E.1, U3 KOTOpOIi BUAHO, YTO [/1s1 BCTPEUAIOLLMXCS Ha MPAaKTUKE 3HAYEHWIA N CTaHAAPTHOE OTK/IOHEHWE OLLEHKM
CTaHAAPTHOTO OTK/IOHEHWs1 Hefb3sl cUATaTh NPeHebpexumMo ManbiM. OTcloga cnefyeT BblBOA, UTO OLEHKAa CTaHA4apTHOI
HeonpeaeneHHoCTM No Tuny A He 06a3aTeNibHO ByAeT 60/iee HAAEXHON, YeM Mo TUMy B, 1 UTO BO MHOMMX MPaKTUYecKUxX
U3MEPUTENBbHBIX CUTyaUUsiX, KOrda YAC/IO HaboAeHUii orpaHMYeHo, COCTaB/soWME C OLEHKOW no Tuny B MoryT GbiTh
U3BECTHbI /IydLlEe, YeM COCTaB/ISAOLLME C OLEHKOI No Tumy A.

Ta6nuuya E1— OTHOWEHWE CTaHAAPTHOrO OTKNOHEHMS BbIGOPOYHOIO CTAHAAPTHOMO OTKNOHEHNSA CpeAHero apudgme-
TUYECKOTO MO M HE3aBUCUMbIM HAGNOAEHMSIM HOPMasIbHO pacnpefeneHHol cnydaitHoli nepeMeHHOW ( K CTaHAapTHOMY
OTK/TOHEHMIO cpeaHero apugmeTtuueckoro, dis(q)]/c(q) @) (b)

Yncno HabnoaeHnin n cr[s(gr))/a{q) B NpoueHTax
2 76
3 52
4 42
5 36
10 24
20 16
30 13
50 10

3HaueHuss B nNpaBOM CTO/IBLUE MOJIyYeHbl M3 TOYHOrO BbipaxeHus a[s(q)]/a(qf), a He ero npubnmxeHus
[2(n-1)r12
(b) B BbipaxxeHnn a[s(q)l/a(q) 3HameHaTenb a(q) ABNSETCA MaTeEMaTUYECKMM oxugaHnem E”s/VnJ, auuc-
nutenb afs(q)] — kBagpaTHbIM kopHeM u3 aucnepcun VAs/V A, roe S— cnydaiiHas NepemMeHHasi, paBHasi OLLEHKe
CTaHAapPTHOrO OTKNOHEHUS MO BblGopke XV X2......Xn o6bema M rayccoBoil C/iyvyailHo NepeMeHHol ¢ MaTemartuye-
CK/M OXuJaHvem A v aucnepcuein 02:

Marematunyeckoe oxugaHue v AUCMNepPcUs BEIMUYNHBLI S UMEIOT BUA,

rae F(n) — ramma-dpyHkums. CnefyeTt oTMeTuTb, uto E[S] <o npu n < co.

E/IA B kauecTBe aprymMeHTa B MOJIb3Yy CYLLECTBOBAHUS COCTAB/SOLLMX HEONPEAENEHHOCTU NPUHLMNMAIBHO pas-
HOI NPUPOABI BbIABUra/IOCh COOGPAKEHME, UTO HEONPEAENIEHHOCTU A/15 KOHKPETHBLIX METOI0B M3MEpEHWii ABNSIOTCA CTa-
TUCTUYECKAMMN XapaKTepUCTMKaMK CrlyyaliHbIX NepeMeHHbIX, TorAa Kak ecTb NPUMEPbI «4YUCTO cucTEMATUUECKUX 3ddddek-
TOB», KOTOpble [o/MkHbI 06pabaTbiBaTbCs MHBIM CMOCOG0OM. B KayecTBe Takoro npymepa HasbiBasloCb HEW3BECTHOE, HO
NOCTOSIHHOE CMELLEHVE Pe3y/bTaToB, MOJyUYEHHbIX C MOMOLLBI HEKOTOPOTrO METoAa U3MEpPEHWIA, NPUUMHOA KOTOPOro MOr-
710 GbITb HECOBEPLLUEHCTBO IM60 CamMOoro NpuHUMNAa U3MEpPEeHWiA, M60 NPeAnosIoKeHUN, NOMOXEHHbIX B OCHOBY METOAA.
OfiHaKo ecniv BO3MOXHOCTh TaKoro CMeLLeHUs MOATBEPX/EHA 1 NPU3HAHO, YTO €ro 3HAUYEHNE MOXET 6biTb 3HAUUTE/bHBIM,
TO ;AHHOE CMELLEHNE MOXET ObITb ONMCAHO Yepe3 BEPOSITHOCTHOE pacnpejesieHne, Npuyem B OCHOBY BbiGopa pacnpege-
JIEHVS1 AOKHA ObITb MOMOXEHA Ta Xe MHpopMaLus, KoTopasl No3BonIa NPUATK K 3aK/TIOUEHWIO O CYLLECTBOBaHWN [aH-
HOTO CMELLEHNSI 1 O ero 3HaUYMTENbHOCTU. [03TOMY, ecnn NoAXoAUTb K BEPOSITHOCTU Kak K CTEMEeHU YBEPEHHOCTU B TOM,
UTO HEKOTOPOE COBLITUE MPOK30IAET, TO BKIAS, NOAOGHOTO CUCTEMATMUECKOTO 3(DCHEKTA MOXET GbIThb YUTEH MPU pacyeTe
CYMMapHOI1 CTaHAapTHOW HeonpeAeneHHOCTU pesy/ibTaTa U3MepeHUst Yepe3 OLEeHKYy CTaHAApTHON HeonpefeneHHOCTM
anpriopHoro pacnpefeneHnst BeposiTHOCTEN, CBA3aHHOTO C 3TUM 3(DIEKTOM, U, C/lefloBaTe/IbHO, 3TOT BKIag, 6yaeT cyMmMu-
poBaH eiMHbIM 06pa3oM CO CTaHAAPTHLIMW HEONPEeAE/IeHHOCTSIMN APYTUX BXOAHbIX BEMUMH.

Mpumep — OnucaHe MeTOAMKU BbINOSIHEHUSI M3MEPEHU TpebyeT, 4YTOGblI BXOAHAs Be/M4YMHa pac-
CUMTHbIBA/IACh Yepe3 Pas/ioKeHNe B CTENEHHOW psf, U/eHbI BbICLLEro Mopsiika KOTOPOro M3BeCTHbI HE TOUHO.
CucTemMaTU4yecknii adphekT, CBSI3aHHbI C HEBO3MOXHOCTbLI TOYHO YYECTb 4/ieHbl BbICLUMX MOPSAKOB,
NPMBOAUT K HEM3BECTHOMY MOCTOSHHOMY CMELLEHWIO, 3HAYEeHME KOTOPOro HEBO3MOXHO YCTAaHOBUThL 3KC-
NnepuMeHTasIbHO NOCPEACTBOM MOBTOPHbIX N3MepPeHUiA. MNo3TOMy, ec/iu CTPOro cfefoBaTh «4aCcTOTHOMY»
noaxofdy K UHTepNpeTauuy BeposTHOCTM, HEOMPEAE/IEHHOCTb, CBSA3aHHYH C JaHHbIM 3PEKTOM, HENb3s
OLEHUTDb U BKIHOUYUTb B HEOMNPEAEe/IEHHOCTh OKOHYAaTE/IbHOIO pe3y/ibTaTa u3MepeHuin. BmecTe ¢ TeM UH-
TepnpeTauus BEpPOSTHOCTU Kak CTENEHN YBEPEHHOC T NO3BOMSe T ONUcaThb HEONpeae/eHHOCTh, CBA3aH-
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HYIO C CUCTEMaTMUYECKUM 3DPEKTOM, Yepes anpropHOe pacnpenesieHne BeposiTHOCTell (BbIGpaHHOe Ha OCHO-
BE UMEILLMXCS CBEAEHWI O He TOYHO U3BECTHBIX U/IeHax Pas3/IoKeHUs) 1 BKIIOUMTb ee B pacyeT CyMMapHoU
cTaHAapTHoI HeonpeaesieHHOCTY pe3y/ibTaTa U3MepeHuii, Nofo6Ho 6ol Apyroi HeonpeaeieHHOCTU.

E.5 CpaBHeHVe ABYX B3MNs40B Ha HeornpeaesieHHOCTb

E.5.1 OcHOBHOe BHMMaHue B HacTosilleM PYKOBOACTBE y[efnieHO He Heno3HaBaeMbIM «UCTUHHOMY» 3HAYEHWIO
BE/IMYMHbI 1 NOTPELLHOCTU ee onpegeneHns (cMm. npunoxerHue D), a pesynbTaTy N3MepeHUss U OLEHBaHMIO ero Heornpe-
JeneHHocTw. MNpuHAB 3a pabouyto rMnoTesy, YTo pesy/bTar U3MEpPEHUs ABAETCA MPOCTO 3HAYEHVEM, NPUNUCAHHLIM 13-
MepsieMoli Be/IMUvHe, 1 YTO HeonpeaenieHHOCTb pesysbTarta U3MepeHust ecTb Mepa pas3bpoca 3HaYeHWin, KoTopble MOryT
6bITb 060CHOBAHHO MPUMMCaHbl M3MEPSEMON BennuuHe, HacTosilee PYKOBOACTBO, B CyLWHOCTU, YCTPaHSET 3a4acTyto
HEeBEPHO MCTOJIKOBbIBAEMYIO CBA3b MEX/Y Heonpene/ieHHOCTbIO U HEMO3HAaBAEMbIMUN «UCTUHHBIM» 3HAYEHVEM BE/INYMHBI
1 NOTPELUHOCTbIO.

E.5.2 3Ty CcBA3b MOXHO NOHATb, paccmaTtpusas BbiBog hopmysbl (E.3), T. €. 3ak0H TpaHchopMmpoBaHus Heonpeae-
NIEHHOCTEN, C NO3NLMIA «UCTUHHOTO» 3HAYEeHUsI U NOTPELLHOCTY. B 3TOM ciiyyae L- MOXeT 6bITb MCTO/IKOBaHA KakK HEN3BECT-
HOe, eVHCTBEHHOE «VCTMHHOE» 3HAaYeHWe BXOOHOW BeNMuMHbI - W Kakaas - npegnonaraeTcs CBSA3aHHON C UCTUHHBLIM
3HaYeHVeM Ll,-COOTHOLLEHMEM tv,-= U, + £ rae £— norpeliHocTb HabnogeHns w- MaremaTmyeckoe oxugaHue cryyainHonm
nepemeHHol er npeanonaraeTcs pasHbIM Hyno, Ee-) = 0, a gucnepcus — of, E”ef) = of. Torpa copmyny (E.1) MoxHO
npeacTasuTb B BUAE

~ Sf

=

(E.8)

rfe ez=z - pz— NOrPeLHoOCTb, coaepXallasicsl B BbIXOAHOI BennumHe z. Eciv Tenepb B3ATb MaTeMaTMUYeCKoe OXuaaHue
KBagparta €2, TO MOXHO MosyunTb hopmyny, uaeHTnuHyto (E.3), Ho B KoTopoli nog o\ =e (efj 6ymeT nmoHumMaTbCcs guc-

nepcus ez, nog Fj - v(s,-8y N - Ko3(hhMUMEHT Koppensauun e-u 8 a nog, v(e; €) = E(E), ) — koBapuaums £ 1 8.

Taknm 06pa30M, ancnepcmn m KOS(*)(*)VILI,VIEHTI:I Koppenauum 6y,£l,yT CBA3aHbl HE C CaMMN BXOAHbIMW Be/N4YNHaMK, a C X
norpeLuHoCcTAMN.

MpumeyaHune — 34ecb NpeanonaraeTcs, YTo BEPOSTHOCTb NPEACTaB/IseT COO0I CTeNeHb YBEPEHHOCTU B Ha-
CTYN/IEHUN TOTO WM MHOTO COBLITUS, YTO MoApasyMeBaeT BO3MOXHOCTb OAMHAKOBOWN MHTepRpeTaumM CUCTEMaTUYECKNX W
C/yYaiHbIX NOrpPeLUHOCTEN, Tak YTo £ MOXET ObITb NOrPELLIHOCTLIO S1H60ro Buaa.

E.5.3 Ha npakTuke pasHuua B ABYX B3r/isiAax Ha HeonpeaeneHHOCTb U3MEPEHWS! HE NPUBOAWT K pasHuLE B YMC/IO-
BbIX OLieHKax pe3ynbTaTta U3MepPEeHUsl U HeomnpeaeneHHOCTH, NPUNUCLIBAEMON 3TOMY pe3y/bTary.

Bo-nepBbIX, B 060MX Cydasix A5 NMOSyuYeHnss Haunydlleli OLEHKU Z Ha OCHOBe (pyHKLMOHasbHOW 3aBucumocTy f
UCMOMNb3YIOTCA HaW/TyULIME OLEHKM BXOAHbLIX BennumH Wr CiefiCTBUEM 3TOTO SIB/IIETCS OTCYTCTBME pas3/iMums e pacueTax
HaWyyLIMX OLEHOK He3aBUCKMMO OT TOrO, CBSI3bIBAOT /M VX C CAMVMMW BEIMUYMHAMU WM C «UCTUHHBIMW» 3HAUYEHUSIMU
BE/IAYVIH.

Bo-BTOPbIX, MOCKOMbKY £-= IV,- 1, U K&XI0€ u, NPeAcTaBNseT cob0oli eIMHCTBEHHOE (PUKCMPOBAHHOE 3HAUYEHUE, T. €.
HEe UMetoLLiee HeomnpeaeneHHoOCTH, AUCNEPCUN U CTaHLAPTHbIE OTKIOHEHWS ANs £-M YOYAYT paBHbl MeXay coboil. 310 03-
HayaeT, yTo B 060MX C/yyasix CTaHAAPTHbIE HEOMPEAENEHHOCTM, UCNO/b3yeMble B KQUECTBE OLEHOK CTaHAAPTHbIX OTK/O-
HEHWiA a,-4/151 NOoMyYeHnss CyMMapHOli CTaHAapTHOM HEoNpPeaeNeHHOCTM pesy/bTaTa M3MepPEHNsl, OAVHAKOBbLI 1 AAl0T OAHO
U TO Xe YMC/IOBOe 3HAYEHWE A1 HeonpeaeneHHoCTU. M onsiTb HEeT HUKaKoW pasHuLbl MpY pacyeTax, paccmarpuBaeTcs
N CTaHAapTHasi HeonpeaeneHHOCTb Kak Mepa paccesHusl, onpeaensiemMoro pacrpeaesieHneM BeposiTHOCTEH BXOAHOM
BE/IMYMHBI, UMM KaK Mepa paccesiHis, onpeaensieMoro pacnpeaenieHneM BeposiTHOCTEl NOrPeLLIHOCTY 3TOW BEMUNHBI.

MpnmeyaHne — ECin He genatb AONYLEHWS, YKa3zaHHOro B npumeyaHum K E.5.2, To npuBefeHHble B HACTOS-
Lem nogpasfene paccyxaeHus oo 6bl HecnpaBeaMBbl 38 UCK/IHOUYEHNEM YACTHOrO C/lyvast, korga HeonpegeneHHoCcTH
BCEX OLUEHOK nosiy4yaroT Ha OCHOBE CTaTUCTUYECKOro aHasin3a noBTOPHbIX Ha6}'IIO,CI'eHVIl7I, T. €. oueHmBaHuem Tuna A.

E.5.4 Mpn TOM, YTO MOAXOA, OCHOBAHHbIW Ha MOHATUSX «UCTUHHOTO» 3HAYEHUS M MOFPELUHOCTM AAEeT Te Xe camble
yncnoBble pe3ynbTaThbl, YTO U NOAXOA, NPUMEHsIEMbI B HacTosiwiem PyKOBOACTBE (MpW yc/ioBMM crnpaBed/IMBOCTA [0-
NyLLUEHNs1, N3/TOKEHHOTO B NpuMevaHun K E.5.2), nanoxeHHas B PyKOBOACTBE KOHLENUMS HEONpPeAeeHHOCTH yCTpaHsaeT
nyTaHuLy Mexay NOHATMSIMU NOTPELLHOCTY 1 HeonpeaeneHHocTy (cMm. npunoxeHue D). MepeHoc PyKOBOACTBOM OCHOB-
HOro BHMMaHWS Ha Habnogaemoe (OLEeHMBAEMOE) 3HaYeHe BeMUMHbI 1 Habnogaemyo (OLeHMBaemMy) BapnaTMBHOCTb
3TOl BEIMUYUHBI ieN1aeT caMo YyNOMUHAHME O MOTPELLIHOCTAX U3TULLHUM.
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MpunoxeHvie F
(pekomeHayemoe)

MpakTuyeckme pekomeHaauumu
Mo OLEHUBAHUIO COCTaB/ISAOLWNX HeONpeaeneHHOCTHU

B HacTodLWweM NpunoXxeHuu npuBeaeHsl AONOSHUTESbHbIE YKa3aHWSA M0 OLLEHMBAHMIO COCTaB/AWNX HeonpeaesieH-
HOCTW, B OCHOBHOM MPaKTUYECKOro Xapakrepa, KoTopble AOMO/HAKT NOMOXEHUA pasgena 4 HacTosLero PyKOBO,qCTBa.

F1 OueHvBaHMe COCTaB/IAOLWLEN HeONpeaesieHHOCTM Ha OCHOBE NMOBTOPHbIX HabMHoaeHNA
(oueHuBaHve Tuna A)

F.1.1 Cny4aliHOCTb 1 MOBTOPHbIE HAGMKOAEHMS

F.1.1.1 HeonpeaeneHHOCTW, NOMyYEeHHblE HA OCHOBE MOBTOPHbIX HAGAEHWI, YacTO NPOTUBOMNOCTAB/IAOT OLEHU-
BaeMbIM ApYrvMW METOAaMUN Kak «OOBbEKTUBHbIE», «CTAaTUCTUYECKU CTporMe» u T. N. Takas nosvuvsa npegnonaraet, 4To
AN NOSlyYeHNs OLLEHOK Mo TNy A AOCTATOYHO MPOCTOrO NPUMEHEHWS (hOpMy/T MaTeMaTNYecKon CTaTuCTukn 6e3 Heobxo-
OVMOCTW cofepXaTeflbHOro aHasnsa. 3Ta TouKa 3peHus NineHa OCHOBaHMS.

F.1.1.2 B nepByto ouyepefpb creayeT 3a4aTbCs BOMPOCOM, B MOMHOWA 11 Mepe MOBTOPHbIE HaGAAEHUA ABASKOTCA
pe3ynbTaTtoM He3aBWCUMMbIX NMOBTOPEHUI npoueaypbl usmepeHuidi. Ecnv Bce HabmogeHWss noslyyYeHbl No eAVHCTBEHHOW
BbIOOPKE N ecnn B3ATUE BbIOGOPKM ABASETCA YacCTblo Npoueaypbl U3MEpPeHuld (YTO MMeeT MeCTo, B YaCTHOCTW, Korga us-
MEepSIEMON BE/IMYMHON ABMSIETCA XapakKTepUCTMKa camoro mMatepuana, a He obpasua 3Toro marepvana), To NOBTOPHbIE
HabNAeHNA Henb3a paccmaTtpyBaTh kKak He3aBUCKMble. B 3TOM cniydae oueHKy Aucrnepcum, noslyuyeHHON No NOBTOPHbIM
HabAAEHNAM ANs e AUHCTBEHHONM BbIOOPKM, cneayeT CyMMMPOBaTb C OLEHKOM AUcnepcuun, xXapakTepuayowein pasbpoc
3HAYEHUI N3MEPSIEMON BE/IMUUHBLI MEXAY BblOOpKamu.

Ecnn cocTaBHOI 4acTblo Mpoueaypbl M3MepeHuUli SBASETCS YCTaHOBKa Hyns npubopa, TO aTa onepaums o/mkHa
BbINOMHATLCA MPU KaX40M MOBTOPHOM WM3MEpPEHWUW, Aaxe ecnu apelidd Hyns B TeyeHne BCEero BpeMeHu MpoBefeHus
HabAEHNI NPEHeBPEXNMMO Maul, NOCKO/bKY AaHHas onepauust NoTEHUMaIbHO MOXET ObITb MCTOYHUKOM COCTaBAsOLLEN
HeonpeAeneHHOCTH, KOTOPYH MOXHO OLEeHUTb CTaTUCTUYECKMMWN MeTodamu.

Mofo6HbLIM e 06pa3om, ecnv Npyu U3MepPeHNaX KOHTPONUPYIOT NokasaHua GapomeTpa, TO WX, B NpuHUMNE, cnegy-
€T CUMTbIBaTb NPU KaXKAOM NOBTOPHOM M3MepeHun (NpeanoyvTuTeNnbHO, NpeaBapuTenbHO BbiBeas Npubop M3 COCTOSHUA
paBHOBECKS 1 AOXAABLUMCb €r0 BO3BPALLEHNS K 93TOMY COCTOSHUIO), MOCKO/bKY AaXe MpU NOCTOAHCTBE KOHTPOIMPYEMOro
[aBneHns BO3MOXeH pa3bpoc kak B MokasaHWsx npubopa, Tak v B CYATAHHBIX 3HAYEHUAX NoKa3aHuii.

F.1.1.3 lanee HeEOOXOAMMO BbISICHUTb, SBASKOTCA /1M BCE B/USIIOLME BEMYUHBI, Npeanosiaraemble CyyaliiHbIMu,
TaKoBbIMW B AEACTBUTENIBHOCTY, OCTAKOTCS /I COOTBETCTBYHOLLME UM MaTeMaTUYECKMEe OXUAaHUA 1 AUCNEPCUN HEN3MEH-
HbIMW W/ CYLLECTBYET BO3MOXHOCTb MX HEKOHTPOMMPYEMOro Apeiicha BO Bpems NpoBeAeHUs MOBTOPHbIX U3MepeHuit. Mpu
Ha/IMunM JOCTaTOYHOrO YMC/1Ia NOBTOPHbIX HAGMIOAEHUI MOXHO PEKOMEHA0BaTb CrieyHoLLyo Npoueaypy: pasbutb nepuog,
NOBTOPHbIX HAGAAEHWIA Ha ABE YacTu, paccunTatb cpefHue apnumeTnyeckme 1 BbI6OPOUHbIE CTaHAAPTHLIE OTKTOHEHNS
NS K&OKAOW 13 3TUX YacTeld, Noc/se Yero CpaBHUTL ABa CPefHUX apudhmMeTnyecknx apyr ¢ Apyrom v onpeaenvTb, AaBaseTcs
I PasHOCTb MEXAY HUMM CTaTUCTUYECKM 3HAYMMO. DTO MO3BOSIMT OTBETUTHL Ha BOMPOC O HA/IMYMWN WU OTCYTCTBUM U3-
MEHSIIOLLIEICA BO BPEMEHW B/INSIIOLLENA BETNYMUHDI.

F.1.1.4 Ecrv BAVSIIOWMMY BEMYMHAMUK SB/ISAKOTCA NapameTpbl cucTembl obGecneyeHns paboTbl nabopatopun (Ha-
NpshKeHWE 1 YacToTa 3/IEKTPUYECKON CETU, AaB/ieHUe 1 TeMnepaTtypa BoAbl, AaB/IEHNE B CUCTEME NMojayn asota UT. n.), To
06bIYHO NX U3MEHEHUSI COAEPXKAT 3HAUUTENIbHYIO HEC/yYaiHY0 COCTaBNSOLLYIO, KOTOPOI Hefb3si NpeHebpeuyb.

F.1.1.5 Ecrm uudbpa mnagliero paspsga nokasbiBaroLLero ycTpoiicTea LUudpoBoro npnbopa HENpPEPbIBHO N3MEHS-
€TCA BCneactBme «illyma», To 3a4acTylo B perucrpaunn nokasaHns ckasbliBatoTca Cy6'beKTVIBHbIe npeanovYTeHna oneparto-
pa. B Takux cnyyasix uenecoobpasHo HaliTh Cnocob «3amMopo3nTb» NnokaszaHusi Npubopa B HEKOTOPLIA MOMEHT BPEMEHN U
3apErMcTpMpoBaTh 3TO «3aMOPOXEHHOE» MOKa3aHue.

F.1.2 Koppenauun

Bonbluasn yacTb HACToALLEro nogpasaena NnpUMeHMa Takke 1 K OLEHVBaHUI0 CTaHAAPTHON HeonpeaeneHHoCcTn Tvna B.

F.1.2.1 KoBapuauusi OLEHOK ABYX BXOAHbIX BENNUUH X; 1 Xy MOXET ObITb NPUHATA PaBHOWN HY/O WM CUATATLCA He-
CYLLECTBEHHOM, ecnu:

a) HeKOppenMpoBaHHbIMU SABNSKOTCA CrlyYaiiHble NepemMeHHble X; 1 Xy (HO He BE/IMYMHBI, KOTOPbIM 3TV C/yYaiiHble
rnepemMeHHble COOTBETCTBYIOT — CM. npumedanne 1k 4.1.1), Hanpumep, BCNEACTBUE TOro, YTO OLEHKM 3TUX MEepPeMEHHbIX
noJsTyYeHbl Mo Pa3HbIM CepUsIM NMOBTOPHbLIX HAGMIOAEHWIA, NPOBEAEHHbIM B pa3Hble NeproAbl BPEMEHW, WM OHW NpeacTaB-
NS0T CO60I pesynbTaTthl Pa3HbIX He3aBUCKMMbIX MPoLeayp;

b) ogHa Y3 BEMUMH, X, WK Xy, MOXET paccMaTpmyBaTbCs Kak HEM3MeHHasi BO BPeMsi Hab/II0AeHWi;

C) nmveloLeicsa nHpopmMaLmn HegoCTaTOuHO A1 OLEHKN KOBapuauuy OLEHOK X- 1 Xy.

MpumeyaHue 1— C Apyroii CTOPOHbI, B ONPeAeneHHbIX c/ydasix (CM. MPUMEp C 3Ta/IOHOM COMPOTUB/IEHUS B
npumMepe K npumedaHnio 1 B 5.2.2) o4eBnAHO, UTO BXOAHbIE BEIMUMHBLI MOSIHOCTLIO KOPPEIMPOBaHHLI MeXy cO60i 1 uTo
CTaH4apTHblE HEONPEAENEHHOCTY VX OLEHOK MO 1eXaT NpoCTOMY CyMMUPOBAHWIO.
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MpumeyaHune2 — PasHble 3KCNEPUMEHTbI MOTYT U He BbITb HE3aBUCUMMbIMUW, HANPUMEP, €C/IN B HUX UCMO/b30-
BaH OJMH 1 TOT Xe npuéop (cm. F1.2.3).

F.1.2.2 FBnsatotca /1 ABe BXOAHbIE BE/IMUMHBI, OAHOBPEMEHHO OLieHMBaeMble M0 pesy/ibTatam NMoBTOPHbLIX Hab/o-
[JEHW, KOppPennpoBaHHbIMK, MOXHO ONpeaenuTb € nomolubo chopMynbl (17) (cm. 5.2.3). Hanpumep, nycTb BXOAHbLIMA
BE/INYMHaMN SABMIAKOTCA YacToTa reHeparopa v teMneparypa. Ecnv B OLEeHKY YacToThbl reHeparopa He BHOCAT MOMpaBKy Ha
TemnepaTtypy win Tpebyemas rnonpaska onpefesieHa HeTOYHO, a OLEHKM 3TWX ABYX BE/IMUMH NOJy4yaloT Mo pesysibtaram
OJHVX W TEX Xe HabnogeHni, TO KOppensaumus Mexay OLeHKaMn MOXET ObiTb 3HAUUTE/bHON, YTO MOXHO BbISBUTb MO Bbl-
YMCMIEHUNIO KOBapuauuu A8 4acToTbl reHepaTopa v TemMrnepaTypbl OKpYXXatoLLero Bo3ayxa.

F.1.2.3 Ha npakTuke BXOAHble BE/MUYMHBI YACTO KOPPENPOBaHHbI MeXay CO6G0I 13-3a MCMNOMb30BaHUA MPW UX OLEH-
Ke OfHVX W TeX Xe 3TasIOHOB, M3MepUTeNbHbIX MPMOOPOB, CMPaBOYHbIX AAHHBLIX W Aa&Xe MeTOLOB W3MEPEHWR, npuyem
Kaxkpbli 13 NepeyncrieHHbIX (DaKTOPOB MOXET BHOCUTL CYLLIECTBEHHYIO HeomnpefAeneHHoCTb. A5 npumepa MOXHO 6e3
noTepy OBLLHOCTW NPEANONIOKUTL, YTO ABe BXOAHble BennymHbl X1un X2 ¢ oueHkamMm COOTBETCTBEHHO X1 1 X2 3aBUCAT OT
HECKO/IbKMX HEKOPPE/IMPOBaHHBIX BeMuvH Q.,, Q., ..., QL Takum o6pasom, X1=F(Q1, Q,, .... QY uXx2=G@Q., Q,, ..., QL)
XOTS B/IMSIHWE HEKOTOPbIX W3 3TUX BENIVMYMH MOXET NPOAB/IATLCA TOSILKO B OAHOW (PYHKUMWU U HE NPOSABAATLCA B APYrOiA.
Ecnm u2(q}) npeacTaBnsieT coboit OLEHKY AUCNEPCUN OLEHKA  BeNMUYMHBbI Q7, TO OLEHKY Ancnepcun ans X1 MoxHO nosy-
ynTb no copmyne (10) (cm. 5.1.2)

8F

. - F.1
1, dg ® (F.1)

‘M

AHasormuHblli BUA nmeeT chopmyna ans u2(x2). OueHky koBapuaumm gas X1 un x2 MOXHO NonyyunTs no dopmysie

/ \ WL etk ea p/ \
(F.2

MockonbKy BKIag B CyMMYy BHOCST TOMIbKO T€ BAAIOLLME BEMNYMHBI, A1 KOTOPbIX OAHOBPEMEHHO BbINOHAKTCS
ycnosusa dFldgj @0 n dG/dgj 0, To npu OTCYTCTBUM OBLUMX BEIMUMH, BXOAALLMX B BblpakeHne kak ans F, Tak n gna G,
KOBapvaums 6yaeT paBHa Hyslo.

OueHky koadhdmumeHTa Koppensauum /Ax1, x2) pna oueHok X1 n x2 nonydatoT u3 u(x*, x2) [opmynsl (F.2) n (14) ¢
ucnonb3oBaHuem chopmysbl (F.1) gna BblumucieHnss U(X™) 1 aHasIOTMYHON el PopMy bl AN BbluMCAeHMsT U(X2)\ cMm. Tak-
xe dhopmyny (H.9) B H.2.3]. Bo3moxHbI cnyyaun, Korga OugHKa KoBapuauuu Af1s OLEHOK ABYX BXOAHbLIX BE/MYMH Gyaet
BK/IHOYATb B C€6S1 U COCTaBASIIOLLYIO, OOYC/TOB/IEHHYHO CTATUCTUUECKON CBA3LID MeXAY BXOAHLIMU OLeHKkamu [cM. dhopmy-
ny (17)], v cocTtaBnsoLLyo, 06yCNOBIEHHYO OOLMMM BAUSIOWMMN BEIMUYMHAMM, KakK B HACTOSILLLEM MyHKTe.

Mpymep 1— 3Ta/IoOHHbIN pe3ncTop Rs MCNonb3yoT 419 OAHOBPEMEHHOIO onpeaesieHns cusbl Toka |l n
TemnepaTypbl t. 3HaueHne Cu/bl TOKa NoayyarT, n3Mepss LMdpoBbIM BOSIbTMETPOM Pa3HOCTb NOTeHuna-
JIOB Ha KfleMMax 3 Ta/IOHHOr0 pe3nucTopa, a TeMnepaTypy — Ny TEM U3MEPEHUS C MOMOLLBIO MOCTa YUTCTO-
Ha 1 3 Ta/IOHHOIO pe3ncTopa conpoTua/eHus Ri(t) KaIMb6poBaHHOIo Pe3MCTUMBHOIO AaTuuka TemnepaTypbl,
0151 KOTOPOro COOTHOLLEHNE MeXAy TemMnepaTypoi n conpoTueieHnem B guanasoHe 15 °C < t< 30 °C onpe-
AensieTca BblpaxeHnem t = aRf (f) - f0, roe a u tQ— M3BeCcTHble KOHCTaHTbI. TakMM 06pa3omM, 3HaYeHNE CU/bl
ToKa nonyvatoT no dpopmyne | - VIRS a TemnepaTypbl — no copmyne t =ap2(f)/?J -0, rae P(f) — oTHowe-
Hue Ri(t)IRs, namMepeHHOe C NOMOLLbI0O MOCTa YU TCTOHA.

MocKoMbKy AN M3MepsieMbIX BENMUUUH | 1 t 0OLlel ABNSeTCA TOMbKO BAUSAIOWAA BenMymMHa Rs, To
cornacHo dpopmyrie (F.2) BbipaXeHne 41 KoBapuaLuum Mexay oLeHKaMn 3 TUX Be/IMYMH ByaeT UMeTb BUf

“-B 4 °1%)-(-) [ 0% " (%)
’ )

(4nsa ynpolyeHnsa 3anmcu B faHHOM MNpuMepe UCMoJsib30BaHbl O4HU N Te Xe CUMBOJIbI /11 0603HavYeHns
BE/IMYVH N NX OLIEHOK.)

[nsa nony4vyeHns 4ncrioBoOl OLEHKM KOBapuaumm B NosydeHHyo hopmyny cnefyeT NocTaBUTb 3HAYEHUS
n3mepsieMblX BeNnUUH | 1 t n 3HaveHna Rs n u{Rs), npvBeaeHHble B CBNAETENLCTBE O Ka/IMOPOBKE 3T a/lOH-
HOro peancTopa. EguHuueii namepenna u(l, t) 6yaeT A ¢ °C, NOCKO/IbKY pa3MepHOCTb paBHa
efMHULE.

[Janee npeanonoXxnm, 4To HEKOTOpPasa BennymHa P cBA3aHa ¢ BXOAHbIMWU BeNUYMHaMn | 1 t COOTHOLLEHU-
em P=CO2(r0+f), rape COn TO— M3BECTHbIE KOHCTaHTbI C MPEHEOPEXNMO MasIbIMU HEOTNPEeAE/IEHHOC T AIMU
[T. e n2(C0O) =0, n2(TO) = 0]. Torga B cooTBeTCTBUM Cc dhopmysoi (13) (cm. 5.2.2) ancnepcus P moxeT 6bITb
BbIpaxkeHa yepes ancriepcum | n t n nx koeapuaumo rno opmyne
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Oucnepcun n2(MN n u2(t) nonyyaroT, NpuMeHsaa chopmysy (10) K cooTHoweHuam | =VIRSu t = afi2(f) -fO:
u2()/12=u2(vs)/V2+u2(Rs)/R2,

(1) = 4(t +10)2n2 (p)/32+4(f + tQ2u2(Rs)/R 2.

30ecb And NpocTOThI NpegnonaraeTcsd, YTO HeonpesesieHHOCTAMM KOHCTaHT tQu a Takke MOXHO
npeHebpeyb.

MonyyeHHble YOpPMysibl MOXHO paccMaTpuBaTb Kak OKOHYaTEesNbHbIE, MOCKO/bKY oueHkn u2(Vs) n n2(3d
MOXHO MONYyYNTb MO pe3y/bTaTaM MOBTOPHbIX CHATbIBaAHUI NOKa3aHWii BOlbTMETPa U MOBTOPHbIX U3Me-
PEHMIA C MOMOLLIbIO MOCTa YUTCTOHa. PazymeeTcs, B oueHkn u2(Vs) 1 n2(P) AO/MKHbI ObITb Takke BK/IHOYEHbI
COCTaB/iIAoLWME HeoNpeaeNneHHOC TN, CBA3aHHble C U3MEPUTENbHbIMU Npuéopamu (BONbTMETP U MOCT YUT-
CTOHa) N MeTOoAaMn N3MEPEHWIA.

Mprmep 2 — B npumepe npumedaHnsa 1k 5.2.2 npegnonoxum, 4To ypaBHeHNe KaIMOpOBKM KaxX[0ro pesu-
cTopa uveeT BUA Rj = ajRs, rge 3HayeHne KosdpdhmumeHTa a, U ero cTaHgap THYH HeonpeaeneHHoCcThb u@j)
nosiydaloT Ha OCHOBE MOBTOPHbIX Hab4eHW. Kpome TOro, npegnonoxuM, 4To a-» 1 n 4To cTaHgapT-
Hasi HeonpeAesnieHHOCTb u@j) NpubNM3NTEeNbHO O4HA U Ta Xe NpU KaIMbpoBKe Kaxaoro pesncrTopa, T. €.
u(@j) » u(@). Torga B cooTBeTCTBUN C chopmynamu (F.1) n (F.2) moxHo nonyunTb 12(4,) =HAn2(a)+u2 n
Uu(Rj, Rj)) = u2(R”. B cooTBeTCTBUN C chopmynoli (14) kKoadhdmuneHT Koppensuum ansa nlobbix ABYyX Ppe3ancTo-
poB umeeT BUA,

Mockonbky U(Rs)IRs = 10~4, To ans u(a) = 100 m10~6 nonyyaem ry* 0,5; ans u(a) = 10 » 10r6 — ry» 0,990; gns
n@) =1+ 10~6—ry» 1,000. Bugnm, 4to ecnu n(@) —0, 1o ry—1 un u(Rj) —mu{Rs).

MpumMmeyaHue — B oBGLIEM Clydae Npy KasIMGPOBKaxX METOAOM CPaBHEHMs!, KaK B BbILLIENPUBEAEHHOM NpUMepe,
OLIEHKV MapamMeTpoB Ka/IMGpyeMbIX 0GHEKTOB ByAyT KOPPEMPOBAHHLIMM, 1 CTENEHb KOPPEIMPOBAHHOCTM 3aBUCUT OT OT-
HOLLEHWS HeornpeaeneHHOCTN, BHOCUMOW NpoLeslypoli CpaBHEHNS, K HEONPeAEeneHHOCTU 3TasloHa. B Tex cryyasx, koraa,
KaK 3TO YacTo C/lyyaeTcsl Ha NpakTuke, HeONpeaeeHHOCTb NpoLeaypbl CPABHEHUSI NPEHEBPEXMMO Masia Mo CPaBHEHUHO
C HEONpPeAesIeHHOCTLIO 3TAVIOHA, KO3((ULIMEHTLI KOPPENALUM paBHbI eAVMHNULE, U HeonpeaeeHHOCTb OLEHKM napaMeTpa
Kaukgoro Kanmépyemoro oGbekTa CoBMagaeT C HeonpeaeIeHHOCTLI0 3TasloHa.

F.1.2.4 HeoGXoayMOCTV yuMTbiBaTb KoBapuauum U(Xjtx® MOXHO M36exaTb, ec/n MepeonpeaesiuTb MHOXECTBO
BXOAHbIX BenmumH X1,X2, ..., XN, oT KOTOpbIX 3aBUCUT mn3mepsiemasi BenmumHa Y [cM. doopmyny (1)], BKIOUMB B HErO
[ONOMHUTENBHO B KAYeCcTBe HEe3aBUCKMbIX BXOAHbIX BennumMH Q, Takne, KOTOpble BAWAIOT Ha ABe U 60onee BXOAHblE Be-
JINYMHBI UCXOAHOTO MHOXecTBa X1,X2, ..., X~ (Ona yctaHoBneHus BanaHna Q, Ha X- MOXeT noTpebosaTtbCs npoBefe-
HMe cneumanbHbIX U3MEPeHNii.) TeM He MeHee B HEKOTOPbIX CUTyauusX NpegnovTuTesisHee CoOXpaHuTb KoBapuauuy, Yem
YBENYMBATL UYMCMO BXOAHBIX BEMUMH. AHanormyHas npoueaypa MoXeT ObiTb NpYMeHeHa Npu BbISBIEHUM KOBapua-
UWiA B Npouecce CTaTUCTUYECKOTO aHann3a pesysibTaToB OAHOBPEMEHHbIX MOBTOPHbIX HAGMOAEHWI BXOAHBIX BEINYWH
[cm. cbopmyny (17) B 5.2.3], 0gHaKo B AA@HHOM C/lydae AONOSIHMTENIbHO BBOAUMAsT Be/MuMHa OyaeT cneundunyHoin gns
[aHHON N3MepUTENIbHOW cuTyaumm 1 He 6yaeT NMeTb (OU3NYECKO NPUPOLbI.

Mpymep — Ecnu B npumepe 1 u3 npeaplayLLero NyHKTa B ypaBHEHME AJ1si P BMECTO BXOAHbIX BE/IMUMH |
M t NoACTaBUTb KX 3aBUCMMOCTHU OT RS, TO OHO NpyMeT BUg

P

1 Koppensaumsa BXOAHbIX BENMUUH | n t 6y,qu VCK/IHOYEHa 3a CYET WX 3aMeHbl Ha Be/nynHbl VS, Rs u p. No-
CKOJ1bKY HOBble BXOAHble BEINUYUHbI ABMAKO T CA HEKOPPENNPOBaHHbLIMW, TO ANCMEPCUIO P MOXHO MOAy4YnTb Mo

chopmyne (10).
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F.2 OueHVBaHWe COCTaB/IAIOLLEN HeonpeaeneHHOCT ApYrMn cpeacTBamm (oLeHVBaHVe Tvna B)

F.21 HeobxoaMmocCTb NOsyyYeHUs OLEeHOK Mo Tuny B

Ecnn 6bl n3veputenbHas nabopatopus pacnofiarasia HeorpaHUYeHHbIM BPEMEHEM W pecypcamu, TO OHa Moria
6bl NPOBECTU MCYepnbIBaloLWye CTaTUCTUYECKME UCCMEA0BAHNS KaXKA0ro MbIC/IMMOrO MCTOYHUKA HeonpeaeneHHOCTH, uc-
nonb3ys, Hanpumep, pasHble MOAeny W Tunbl NPUOOPOB, pasHble MEeToAbl U NpoLeaypbl M3MEepPeHUld, pasHble annpok-
cUMaumn TeopeThyeckux mogeneil namepeHuii. B aTom cnyyae HeonpeAeneHHOCTH, CBSI3aHHble C STUMW WCTOYHMKaMMU,
MOI/IM Gbl GbITb OLEHEHbI NOCPEACTBOM CTATUCTUYECKOTO aHaIn3a psiga HabnoaeHni, 1 41 Heonpeae/ieHHOCTU Kaxkoro
NCTOYHMKa Obl/I0 Gbl NMOYYeHO BbIGOPOYHOE CTaHAAPTHOE OTKOHEHWe. [pyrumy cnosamu, 419 BCeX COCTaBMALMX He-
onpegeneHHocTn Bbinv 6bl NONyYeHbl oLUeHKM No Tuny A. TOCKOMbKY B PeasTbHOCTW Takas CUTyauusi HeocyLecTBMMa Mo
SKOHOMMWYECKMM COOBPaXEHNAM, PAL COCTaB/SAOLWMX HeonpeaeeHHOCTU AO/MKEH OLEeHUBaTbCs ApyruMun, 6onee npak-
TUYHBIMK criocobamu.

F.2.2 TO4HO n3BeCTHble pacnpeneneHvs

F.2.2.1 PaspelueHve umdpoBoro npubopa

OfHUM 13 UCTOYHUKOB HeonpeaeneHHOCTH, 00yC/OB/IEHHbIM MPUMEHeHVEM LMcPoBOro npubopa, SABASEeTCA pas-
peLleHve ero nokasbiBatoLLLEro YCTpocTBa. B yacTHOCTH, faxe ecnv BCe NOBTOPHO CUUTbIBAEMbIE NOKA3aHWUA UAEHTUYHDI,
HeonpeaeneHHOCTb U3MEPEHWIA, CBA3bIBAEMAs C NOBTOPSEMOCTbIO, He ByAeT paBHa Hy/o, NOCKOMbKY OAHOMY U TOMY Xe
nokKasaHuto nNpubopa COOTBETCTBYET HEKOTOPBIV Anana3oH BXOAHbIX CUTHAI0B Npubopa 1 HEKOTOPbIA UHTEPBaUT 3HAYEHWIA
nokasbiBaeMO Be/nuMHbl. Ecnv nokasbialolee yCTporcTBO MMEET paspelleHne 5X, TO 3HauyeHvue M3MepsiemMoro napa-
MeTpa BXOAHOrO CUrHasia, Bbi3bIBAlOLLEro nokasaHue npubopa X, MOXeT C paBHOW BEPOSTHOCTLIO NpuHaanexartb /60
Touke uHTepBana oT X - 812 no X + 8x/2. YkazaHHbIii napameTp, TakumM 06pa3oM, MOXET ObITb OnUcaH NPSIMOYTO/lbHbIM
pacnpegeneHuem (cm. 4.3.7 n 4.4.5) wWnpnHbl 6x ¢ gucnepcueii U2 = (5x)2/12 n cTaH4apTHOW HeonpeaeneHHOCTLo A/1A
no6oro nokasaHusa u = 0,296x.

CnepoBaTtesibHO, NokasaHue npubopa A1s B3BELUMBAHNA C LMPOBLIM NOKa3bIBAOLWYM YCTPOWCTBOM, eAMHULA NOo-
CnefHero paspsga KoToporo COOTBETCTBYET 11, UMeeT Aucnepcuio, 06yCrIOB/IEHHYIO KOHEYHbIM paspeLleHnemM npubopa,

paBHyt0 U2 = 1/12 r2 n cTaHAAPTHYH HeonpedeneHHocTb U =1//F2 =0,29 r.

F.2.2.2 Tnctepesunc

AHasiorMyHas HeonpeaenieHHOCTb MOXET ObITb CBA3aHa C HEKOTOPbIMM BuAaMu ructepesnca. Tak, pasHuiua (Ha us-
BECTHOE (PUKCMPOBaAHHOE 3HaYeHMEe) B MoKalaHusX Npubopa MOXEeT ObiTb 00YC/10B/EeHA €OUHCTBEHHO TEM, YBe/MYMBa-
HOTCS WM YMEHbLUAKTCA MoC/efoBaTeibHble 3HAYEeHUss M3MepsieMoli BeNMuuHbl. [JO6pOCOBECTHbLIA onepartop npuMmeT
BO BHUMaHWe HanpaB/iEHME W3MEHeHWs MociefoBaTesibHbIX NokasaHuii 1 BBEAET COOTBETCTBYHLLYK nonpasky. OpHa-
KO Hanpas/fieHne 3TUX U3MEHEHWIN He Bcerga Habnoaaemo: MOryT CylecTBOBaTb CKpbITble KonebaHuss curHana BHyTpU
npubopa OTHOCMTE/IbHO TOUKM paBHOBECKS, MO3TOMY Pe3y/bTUPYHLLEe NokKa3aHne GyaeT 3aBUCETb OT TOTO, B KakOM Ha-
npasneHnn 6bIN0 COBEPLUEHO NocnefHee KonebaHwve neper AOCTVXEHMEM paBHoBecus. Ecnv amanasoH pasbpoca
NnoKasaHuil, 06yC/I0BNEHHbIX TMCTEPE3NCOM, COCTaBISET OX, TO AMCNEPCUs, Kak U B Npedblayliem cnyyae, byaeT paBHa
12 = (5x)2/12, a cTaHgapTHas HeonpegeneHHocTb — U = 0,295x.

F.2.2.3 BblYNCNEHNSI C KOHEYHOIN TOYHOCTbIO

VICTOUHMKOM HeonpeaeneHHOCT MOXET Takke ObiTb OKpyr/ieHne wim otbpacbiBaHue Maflvx paspsgoB unces
npy KOMMbIOTEPHBLIX BbIYUC/IEHUSIX. PaccMoTpym, Hanpumep, KOMMbHTEpP C ASIMHON crioBa 16 6utoB. Ecrim B mpouecce
BbIUYMC/IEHWIA YNCNO TaKON A/IMHBI BbIUMTAETCA M3 YMCAa, OT/IMHAIOLLErOCH TOIbKO MAaALWMM paspsaoM, TO pesynbTaTom
BbluUTaHUS GyAeT oAMH 3Havawmii 6uT. Moao6HbIe cuTyaumu, NosiBNIEHNE KOTOPbLIX TPYAHO MPOrHO3MpPoBaTb, MOryT Hab/to-
JaTtbcs npu pabote anropuTtMOB, MPUBOAALLUX K PELLEHUIO M1I0X0 06YCNOBMEHHBIX cMcTeM. MOXHO NoayynTb aMnvpuye-
CKYI0 OLLeHKy Takoil HeonpeneneHHoCTH, YBeNMunBas Ha Masible npupalleHus 3HadyeHne BXOAHOW BenuymHbl, B Hanbosnb-
el CTeENEHN ONpeaensioLLeil pesynbTaT Ha BbIXOAE W MMEIOLLIEA C HUM JIMHENHYH0 CBA3b (Takas BE/IMYMHA CyLLECTBYET BO
MHOTMX NPaKTUYeCKUX 3ajadax), 40 TeX Mop, Noka He ByaeT NosyYeEHO N3MEHEHWE BbIXOAHOW BEMUMHBL. 3TO U3MEHEHME
BbIXOAHOW BE/INYMHBLI 6X MOXHO MPUHATL 3a MEpPY HEONpenesIeHHOCTU BbIXOAHOW BenuyvHbl. COOTBETCTBYIOLWASA Ancnep-
cus BygeT paBHa U2 = (6x)2/12, a cTaHAapTHas HeonpegeneHHocTb — U = 0,296X.

MpumMmedyaHune — lMpoBepnTb MOMYUYEHHYIO OLIEHKY HeonpenerieHHOCTY MOXHO MyTem CPaBHEHWs pesysbrarta
BbIYMC/IEHWSI C AHA/IOTUYHBLIM PE3Y/IbTATOM KOMMbIOTEPHOTO BbIYMC/IEHWS! NPU CYLLIECTBEHHO YBE/IMYEHHO AN1He CoBa.

F.2.3 3ammcTBOBaHHasA MHopMaLms 0 BXOAHON BeNuuvHe

F.2.3.1 3aMMCTBOBaHHbIM 3HAYEHNEM BXO[HOIN BE/NYMHBI ABMSIETCSA TO, KOTOPOE MOJIYYEHO HE B XOAE AAHHOro n3-
MepeHna, a U3 Apyroro NCToYHMKa Kak He3aBUCUMas OLEeHKa. YacTto MCTOYHMK, OTKyAa OCYyLLEeCTB/IAETCA 3aMMCTBOBaHMeE,
MOMMMO CaMOro 3HayeHWUs BEeIMYMHLI COAEPXUT U MHDOPMAaUMIO O ee HeonpefesieHHoCTW. Hanpumvep, HeonpegesneH-
HOCTb MOXET ObITb YKa3aHa B Buae CtaHOapTHOINo OTK/IOHEeHUSA, KaK 3HayeHune BESINYMHDI, I'IpOI'IOpLI,VIOHEU'IbHOVI ctaHgapT-
HOMY OTK/IOHEHWIO WM Kak NOsyLIMprHa MHTepBasia, KOTOPOMY COOTBETCTBYET HEKOTOPLIN YPOBEHL foBeEpUs. MOryT 6bITb
yKasaHbl Takke BEepXHASA N HWKHAA rpaHuLpbl, B Npeaesnax KOTopbIX AO/HKHO HaxoauTbCA 3HayeHue BennuunHbl. VHorpa
WCTOYHUK MOXET He cofepxaTb HUKaKoi nHopMaLmMn OTHOCUTENIbHO HeonpeaeneHHoCTH. B aTom ciyyae npu Mcnonb3o-
BaHNN 3aMMCTBOBaHHOIO 3Ha4YeHUA BXOAHOVI BENYNHbI H806XOAMMO NPUMEHNTb CO6CTBEHHbIE 3HAHUS Ana oueHnBaHuA
ee HeonpeaeneHHOCTH, NCXO0AsA 13 PU3NYECKMX COOBPaXKEHNI O BENNUMHE, HAAEXHOCTM UCTOYHMKA MHCDOPMaLMK, OLLEHOK
HeonpeaeneHHoOCTN Ana aHa/IornMYyHbIX BEMMYUH B APYTUX NPAKTUYECKUX NPUNOXKEHUAX N T. A,
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MprmeyaHue — PacCMOTPEHWE HEONPEAEIEHHOCTN 3aMCTBOBAHHOIO 3HAUYEHWsI BK/IIOYEHO B pasfen, rae pac-
cMaTpuBaeTCs OLeHWBaHWE Tuna B, Tobko Mo coobpaxeHusiM yao6cTBa. CoobLiaemMasi CTOPOHHUM UCTOUYHUMKOM Heomnpe-
[le/IeHHOCTb MOr/la BKoYaTh B CeBsi cOCTaBMsAoLIME, /15 KOTOPbIX 6bUIM MOJTyYeHbl OLEHKM MO TUMY A WM OLEHKM Kak
no Tuny A, Tak 1 no Tuny B. Mockonbky AN pacueTa CyMMapHoOi CTaHAApTHON HeonpeneNeHHOCTU HENPUHLMMNATBHO,
KaK Gbl/IM MOMYYEHbI OLEHKU €e COCTaBMSIOWMX, TO U MHhopMaLmMs 0 crnocobax MoslyuYeHUs! OLEHKM HEeonpeaeeHHOCTU
3a/MCTBOBAHHOTO 3HAUYEHUs1 He SIBNISIETCS CYLLECTBEHHOM.

F.2.3.2 HekoTopble Ka/iMOPOBOYHbIE /TA60PATOPUN NPUHANW NPaKTUKY BbIPAKEHUS «HeonpeaeneHHOCTU» B BUAE
HWKHEN 1 BEpPXHEN rpaHnL, onpeenstowmx UHTEPBaUT C Tak Ha3biBAEMbIM «MUHUMa/IbHbIM» YPOBHEM [0BEPUS, Harpu-
Mep, «He MeHee 95 %». ITO MOXHO paccMmarpuBaTb Kak npumep nNpefcTaBfieHNs HeonpenesieHHOCTU «C 3anacom»
(cm. E.1.2). OueHky HeonpeAeneHHOCTH, 3asiB/IEHHYI0 TakuMm 06pa3oM, Hesb3sa 6e3 AoMNoMHATENNbHON MHopMaLmm o cro-
cobax ee BbluMC/EHUA Npeobpa3oBaTtb B CTAHAAPTHYIO HeonpeAeneHHoCTb. Ecnm Takas nHopmaumsa nMeeTcs, TO OLeH-
Ka HeornpeeneHHOCT! MOXeT ObITb NnepecynTaHa B COOTBETCTBUM C HacToAwyM PyKOBOACTBOM. B npoTvBHOM cryyae
Heo6XxoayMo ByaeT NPOBECTH HE3aBUCMMYIO OLLEHKY HeonpeaeneHHOCTN Ha OCHOBE MH06bIX NPUroaHbIX A5 AaHHOW Lenn
CBefEeHWIA.

F.2.3.3 VHoraa HeonpefeneHHoCTV MPeacTaBNsAoT B BUAE MaKCUMasIbHbIX TPpaHuL, B npefenax KoTopblX, Kak yT-
BEPXAAIOT, HAXOAATCA BCE 3HAYeHUS BE/IMUUHLI. B Takux cnydasx O6bIYHO MpeAnofiaraloT, YTO 3HAYeHUS BESIMYMHBLI B
npegenax AaHHbIX rpaHuL, SBNSOTCA PaBHOBEPOSATHbIMU (MPAMOYronbHOE pacnpeesieHne BeposiTHocTe). Flo gaHHoe
NnpeAnonoxeHue He cnefyet MCNO/bL30BaTb, €CNM eCTb OCHOBaHWA OXMAATb, YTO 3HAYEHUs, XOTA U Haxogswmecs B
npegenax rpaHul, Ho 6/M3KME K HAM, MEHEE BEPOATHbI, YeM GNM3KME K LIEHTpY onpegensemoro uMun nHtepsasna. Mps-
MOYTO/IbHOMY pacnpefenieHnio NosyLwMprHbl @ COOTBETCTBYET Aucnepcus a2/3, a HopMasibHOMY pacnpefesnieHuno, a8
KOTOPOro a fIBNSEeTCA MOIOBMHONM LUMPUHBLI MHTEpBasia C JOBEpPUTENIbHOW BEpPOATHOCTbI0 99,73 %, COOTBETCTBYET AuUC-
nepcua a29. MNpeacTtaBnseTcs pasymMHbIM BbIGpPaTb KOMMNPOMUCC MEXAY 3TUMU ABYMS 3HAYEHUsSMUW, Hanpumep, cae-
naB NpeanonoXxeHne o TPeyrosibHol opme pacnpegenieHns BeposTHOCTEN, AN KOTOPOro avcnepeus coctasnset a2/6
(cm. 4.3.9 n4.4.6).

F.2.4 iamepsieMble BXOAHblE BE/MNYNHBI

F.2.4.1 EgHUYHOE M3MEPEHUNE KalIMGPOBaHHbLIM CPEACTBOM M3MEPEHNi

Ecnn oueHka BXOAHON BeNMYMHbI NOMyyYeHa B pesy/nbTare eAyHUYHOTO HabnlaeHns ¢ UCNoNb30BaHNeM CpeacTea
n3MepeHnsi, KasIMbpoBaHHOrO MO 3TaSIOHYy C Ma/oi HeomnpeaeneHHOCTbo, TO OLeHKa HeonpefesieHHOCTU B OCHOBHOM
6yfeT cBsi3aHa C MOBTOPSEMOCTbIO pe3y/ibTatoB M3MepeHuin. OLeHka Aucnepcun 415 MOBTOPHbIX N3MEPEHUIA C MOMOLLIbIO
[JaHHOro cpeacTea M3MepeHuin MOXeT 6bITb MOJIyYeHa B Xo4e npeALlecTByowmx HabnogeHnin. Ecnm pesynbtatbl Takmx
U3MEPEHWI OTINYAKTCS OT MOJTYYEHHON OLIEHKN BXOAHOW BeNMYMHbI, HO AOCTATOYHO BM3KM K HEl, TO yka3aHHasA OLEeHKa
avcnepcun MOXeT OblTb NPUMeEHeHa K BXOAHON BenuumHe. Ecnn cBegeHvss 0 npefwecTBYOWMX HabM4eHNsX OTCyT-
CTBYIOT, TO OLEHKY COCTaB/IAOLWEN HeonpeAeneHHoCTN A1s AaHHOW BXOAHONW BEWYMHBI CriefyeT OCHOBbIBATb Ha Xapak-
TEPUCTMKAX MCNONb3YEMOr0 CPeaCcTBa M3MEPEHUN, Ha OLEHKax AMCNEepCUm, NOJyYEHHbIX C MPUMEHEHNEM aHa/IOMMUHbIX
CPEeACTB M3MEPEHMIA, 1 TOMY NOAO0GHOW MHJIOPMAaLMK.

F.2.4.2 EAUHVYHOE M3MEpPEHUE MOBEPEHHLIM CPEACTBOM U3MEPEHUI

CBunaeTensCTBOM O Ka/MBpPOBKE WM AOKYMEHTauMein C ykasaHMeM peasibHbIX METPOSIOrMUYECcKMX XapaKTepUCTUK
CHabXaloT He BCe CpeACcTBa n3mepeHnin. OfHaKo ux NPOM3BOAAT B COOTBETCTBUM C ONMpPeeeHHbIMY CTaHgapTamm (TeXH!-
YeCKUMU YC/TOBUSAMWN) N UCTIbITBIBAIOT (M3rOTOBUTESb WK TPETLE JINLIO) HA COOTBETCTBME XapaKTepUCTUK TpeboBaHMAM 3TUX
cTaHaapToB. Takve cTaHdapTbl CoAepxar TpeboBaHUA K METPOIOTMYECKUM XapaKTeprucTMkaM, YacTo B BUAE MakCUMasibHO
[ONYCTVMbIX OTKIIOHEHUIA 3TUX XapakTepPUCTMK OT HOMUHa/IbHbIX. COOTBETCTBME TPEOOBaHUSAM MPOBEPSIOT B UCMbITAHUAX
nyTemM CPaBHEHWSI C 3Ta/IOHHbIM CPEACTBOM M3MEPEHWs, A8 KOTOPOro 06bl4HO B CTaHAapTe YKasblBalT MakCUMasibHO
[JOMyCTVMY0 HEONPeAEeNEHHOCTb M3MEPEHNS er0 METPOJIOTMYECKOW XapakTepucTukn. 3Ta HeonpegeneHHocTb byaeT co-
CTaBHOW 4acTbl0 HeonpeaeIeHHOCTN N3MEPEHNS METPOJIOTMYECKON XapakTepUCTUKN UCMbITYEMOro CPeACcTBa N3MEepeHWid.

Mpy oTcyTCTBUM MHpOpMaLMmn 06 OTKIOHEHNW peasbHOV METPOJIOTMYECKON XapakTepuUCTUKL CpeAcTBa N3MepPeHWii
OT HOMWH&/TLHON CrefyeT UCXOAWTb M3 NPEAnoNOXeHWs, YTO 3HaYeHNs 3TOl xapakTepucTKM paBHOMEPHO pacnpegene-
Hbl B Mpegenax AonyCTUMOro OTK/IOHEHWS, NPeAnMCaHHOro cTaHgapTom. OfHako cpeAcTBa M3MepeHuii HEKOTOPbIX TUMOB
06n1afatoT Takoli 0CO6EHHOCTbLIO, YTO 3TN OTKIOHEHUS], HANPUMep, BCeraa NosIoKMTENbHbI B OAHON YacTu N3MEpPUTEIbHOTO
Jvanas3oHa u Bcerga oTpuuaTesibHbl B ApYroi. B psge cryyaeB cBefeHVs O NOAO0GHbLIX OCOBEHHOCTAX XapakTepucTUKn
cofiepXarcs B caMOM CTaHAapTe.

F.2.4.3 KoHTponunpyemble Be/IMYNHbI

Kak npaBuio, npy NpoBeAEHNN N3MEPEHWIA UX YC/TOBUSA ABNSIOTCA 3aA4aHHbIMU U AO/MKHbI COXPAHATLCS HEU3MEHHbI-
MW B npoLiecce HabnwogeHwini. Hanpumep, nsmepeHus MOryT BbINOJIHATLCS Ha 0bpasLie, NOMELLEHHOM B BaHHY C nepeme-
LUMBAEMbIM Mac/ioM, TeMrnepaTypa KOTOpPOro perynvpyercs ¢ MOMOLLb0 TepMocTaTta. Temnepatypy B BaHHON MOXHO W3-
MepATb TEPMOMETPOM B MOMEHT KaXJ0ro n3MepeHust Ha obpasLie, HO ecnin ata Temneparypa nepuoamnyeckm n3mMeHsieTcs
CO BpeMeHeM, TO Temnepartypa obpasua B MOMEHT U3MEPEHNS MOXET He coBnajaTtb C TOi, YTO NokasblBaeT TEPMOMETP.
PacueT konebaHuii TemnepaTypbl 06pasLa v UX AUCNepcUn Ha OCHOBE TeopUW TEMN/IoNepeaaYn BoIXOAWT 3a PaMKV HACTOSILLETrO
PykoBOACTBa, HO B /1l060M C/yvae MCXOAHLIMW JaHHbIMW [/19 TaKoro pacuyeta ABNSAIOTCA U3MeHeHUA (M3BECTHble Wn
npegnonaraeMble) Temnepartypbl B BaHHON. Habnwogarb 3a 3TUMWM U3MEHEHWAMW MOXHO MPW MOMOLLY YyBCTBUTE/IbHOIO
TEPMO3/IEMEHTA 1 YCTPOICTBa perucTpauuy Temneparypbl, HO €C/in OHW OTCYTCTBYHOT, TO MOXHO NOMYYUTb NPUGAN3NTESb-
HYI0 OLEHKY M3MEHEHWI, 3Has NPUHLMM PErynpoBaHns TemnepaTypbl TEpMOCTATOM.
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F.2.4.4 AcummeTpuyHble pacnpeneneHns BXoaHbIX BesIMYmH

B psge cnyyaes A1 BXOAHON BENNUMHBI MMEETCS TOSIbKO OAHO FPaHWYHOE 3HauyeHue, 1 BCe BO3MOXHbIe peanusa-
LMK 3TON BEMMYMHBI HAXOAATCA OT HEro Mo OfAHY CTOPOHY. Hanpumep, npu M3MEepPeHUM HEKOTOPOI MOCTOSIHHOW BbICOTbI h
(M3mepsiemas Be/IMUMHA) CTON6A XUAKOCTM B MAHOMETPE OCb U3MEPUTE/IbHOTO YCTPOICTBA MOXET OTK/IOHATLCS OT BEPTU-
Kanm Ha He6osbLUo yron p. Mpy 3TOM nokazaHue / n3mMepuTensHOro ycTpolicTBa GyaeT Bcerga 6onblue, yem h. Hukakne
3HAYeHUs1 MeHbLUNE, YeM /2, HEBO3MOXHbI. DTO 06YC/IOB/IEHO TeM, UTO h paBHO NPoeKUMM / Ha BEPTUKA/IbHYIO OCb, T. €.
h =//cosp, a cosp < 1. 3T0T 3dphekT, NMEIOLLMIT Ha3BaHNE «KOCUHYCHAs MOrpeLlHOCTb», MOXET NPOSIBNATLCA U UHbIM 06-
pasom. Hab6nogaemoi BennumHoi / MOXET 6biTb NPOEKUMs n3MepsieMoil BenmumnHbl h\ 1. e. / = /?cosp, Torga pesynbtar
n3MepeHust Bcerga 6yaeT MeHbLLE N3MEepPSEMON BE/TNUMHDI.

Ecnn BBeCTM HOBYIO nepemeHHyto 5 =1 - cosp, To, nonarasd p ®0 uwm 5 « 1, kak 3T0 0ObIYHO U UMEET MECTO Ha
npakTKe, MOXHO MOSyYNTb ABE pasHble U3MEpPUTESIbHbIE CUTYaLMN:

h=7(1-8); (F.3a)

h'=7(@1+5); (F.3b)

roe | — Havnydwas oueHka /, ABAsLWancsa cpegHM apngMeTUYecKUm Mo M He3aBUCKMbIM NOBTOPHbIM HabAaeHnsam 1K
Be/IMUMHBI / € oueHKkoin aucnepcun n2(1) [cm. dpopmynbl (3) 1 (5)]. Takum obpasom, m3 copmyn (F.3a) n (E3b) cneayert,
YTO ANA NonyyveHus oueHkn h nnm h' Heo6xoaMMO 3HaTb OLEHKY MOMPaBOYHOIO KO3hhMLMEHTA 5, a A1t NOMYYEHUs CyM-
MapHOI CTaHA4apTHON HeonpegeneHHocTH oueHkn h nam h' Heobxoaymo 3HaTb M2(5) — oLeHKy ancnepcun 5. KoHKpeTHee,
COBMeCTHOe npuMeHeHune copmynbl (10) n chopmyn (E3a) u (F.3b) no3sonsiet nonyunts cregyrowime hopmynbl gns onpe-
genennsa u2{h) n u2(h’):

n2 = (1=F5f n2(7) + TM2(5) (E4a)

nn
n2*un 2(T) +7212(n). (F.4b)

[B cdhopmyne (F.4a) 3Hak T o3HauvaeT MuHyc anst M2 (h) v nntoc gna n2(/?")].

UTo6bl NONYUNTb OLEHKM MaTeMaTUYecKoro OXuaaHus 1 AUcnepcumn BefMyvHbl 5 NpeanonoXxmm, 4To Ha NonoxeHve
OCW YCTPOWCTBA, WMCMOMb3YyeMOro A1 U3MEPEHUs BbICOThbI CTOM6a XWUAKOCTM B MAHOMETPE, HauIOKeHa MeXaHuyeckas
CBS13b, MO3BO/AIOLLAA 3TOW OCM OTK/IOHATLCS OT BEPTMKa/IM Ha Yros p TOSIbKO B HEKOTOPOI (OUKCMPOBAHHON BepTMKasIb-
HOIi N/IOCKOCTW, W YTO pacnpejesieHne 3Ha4eHnin yrna HakioHa p OTHOCUTESIbHO Hy/1eBOT0 MaTeMaTUyeckoro OXuaaHus
ABNSETCA HOPMa/IbHbIM C Aucnepcueid a2. XoTa p MOXET NPUHUMATL Kak NOMOXWUTENbHbIE, Tak U OTpuLaTesbHble 3HaYe-
HUsA, BennunHa 5 = 1 - cosp GyAeT NONOXUTENbHOW A1 BCEX 3HAYEHWI p. EC/n CHATL YC/I0BME MeXaHW4eCKoi CBA3M Ha
NosioXeHne ocn Npubopa, TO ee yros C BePTUKA/IbHON OCbl0 BYAEeT U3MEHATLCA B Npegenax HeKOTOPOro TesIeCHOro yrna,
onpeaensiemMoro NOMMMO OTK/IOHEHWS OCY MPMBopa OT BEPTUKAUTN HA Yo/ p Takoke U3MEHEHUAMY ee asMyTaslbHOro yrna,
HO B TaKOl [iBYMEPHOI CUCTEME KOOPLMHAT 3HAYEHUS P NPUHUMAIOTCS NONOXUTENbHBIMM.

Mpy HA MUY MEXaHUYECKOW CBA3M (M3MEHEHUM Hampas/ieHNs OCK MO OJHOW KoopauHaTte) 3MIEMEHT BEPOSATHOCTU
p(P)c/p (cm. npumedaHue k C.2.5) nponopunoHaneH [exp(-p22a2)c/p, a npyn ee OTCYTCTBMU (M3MEHEHUW HanpPaBfeHUS OCK
no AsyMm koopguHatam) — [exp(-p2/202)]sinpdp. YT06bI BbIBECTU BbIPKEHUS O MATEMATMYECKOrO OXUAAHUS W AuC-
nepcuu 5 1 ucnonb3oBatb ux B popmynax (F.3) u (F.4), Heo6xoaMMO 3HaHWe (PyHKLMU MIOTHOCTM BeposiTHocTen p(5) ans
[BYX yKa3aHHbIX c/ly4aeB. Ee nerko nonyyntb, BOCMO/Ib30BaBLUMCEL TEM, YTO Yrosl p Masl U B pa3fioxeHusax 5=1- cosp u
sinp B psg N0 P MOXHO OTPaHUYUTLCS TOMBKO Y/IeHaMK HU3LWEro nopsigka manoctu. 1o gaeT 5 = p2/2 sinp = p = y/2a.
Takym 06pa3om, doyHKLMU NAOTHOCTM BEPOATHOCTM ByayT UMETb BUA,

PO =WSeH"s" 2) (R

[Ns1 crlyyasi ¢ Ha/I0KEHHOW MexXaHWYeCcKoi CBS3bio (OfHOMEPHOIO ABWXEHUS) U
p(5) =-1~exp(-6/a2) (F.5b)

ANs cnyyasi 6e3 MeXaHWYeCKo CBA3W (ABYMEPHOrO ABVDKEHNS).

Mpwn atom BbinonHAeTcsA ycnosre Jp(5)ds5 =1
o}

M3 chopmyn (E5a) u (E5b) BMaHO, 4TO Hanbonee BeposiTHas nonpaska 5 B 060mx ciydasx GyAeT paBHa Hy/io, B TO
BpEMS Kak ee mateMaTnyeckoe OXxmaaHvue 1 AMcnepcusi COCTaBsAT 4151 OgHOMEpPHOro aswkeHns E(5) = 022 n var(5) = 04/2
COOTBETCTBEHHO, a 4nsa AByMepHoro asmxkeHnss — E(5) = 02 u var(5) = 04 cootBeTCcTBEHHO. Torga copmysbl (E3a), (E3b)
n (E4b) moxHo npeobpasoBatb K BUOY
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= T[1-(c/2)n2(3)]; (F.6a)
ft =71 +(d/2)u2(p)l; (F.6b)
W2(/7) = U2(7) +(d/2)7V>(P), (F.6¢)

rge d npegcrtaBasieT coboit UMCIo cTeneHel CcBO6OAbl ABWKEHMA OCU cpeacTBa uamepeHusa (¢ = 1 wwm d = 2), a (@8 —
CcTaHAapTHas HeonpeaeneHHOCTb pacnpefeneHvs yrna p, npeacTaBnsowas coboli Hannyullyo OLUeHKY a, NoMyYeHHYHo
Ha OCHOBE MMeloLLencs nHopMauumn B NPeAnooKeHNN 0 HOPMasIbHOCTU 3akoHa pacnpegeneHuns (oueHka no tuny B).
3TO Npumep cnyyas, Koraa OLEHKa M3MEPSIEMOI BEMUMHBI 3aBUCUT OT HEOMNMPeAEe/IeHHOC T BXOAHOW BENUMHDI.

MonyuyeHHble chopmynbl (F.6a)—(F.6¢) cnpaBeaMBbl A4Ns YAaCTHOrO Criyyasl, korga pacnpegeneHve (3 HopMasibHO,
0HAaKO aHasorMyHble hopMysibl MOTYT GbITb MOMYYEHbl OIS pacnpefeneHnii BeposTHOCTE apyrMx Bugos. Hanpumep,
€c/n NpUHATL AN [3 CUMMETPUYHOE NPSAMOYTO/IbHOE pacnpefesnieHne ¢ BEPXHUMU 1N HWKHUMK rpaHuuamn + @D un- (3 co-
OTBETCTBEHHO B C/ly4yae OAHOMEPHOro ABMkeHus 1 + pOun 0 COOTBETCTBEHHO B C/lyyae [BYMEPHOIO [ABVKEHUS, TO MOXHO
nonyuntb £(S) =@/ 6 v var(S) = /45 pnsa ogHomepHoro AsmkeHns u £(») = P8/4 v var(5) = [X/ 48 pns aBymepHoro
[OBVKEHWS.

MpumeyaHne — PaccMOTPEHHbI NMPUMEP OTHOCUTCA K CUTyauusiM, KOrga orpaHuyeHne B PasfiokeHun goyHk-
umm Y = f{X], X2......XN) B psig, Teiinopa uneHamn nepeoro nopsiaka v npuMmeHeHne opmysbl (10) HENpUMEHUMMO K3-3a
BMAa HenuHeliHocTn f, cosp ¢ cosp (cM. npuMeyaHue kK 5.1.2 n H.2.4). XoTs BeCcb aHa/In3 MOXHO 6bI/10 NOSTHOCTBLIO NPO-
BECTV A151 MEPEMEHHON P, BBEAEHVE NepemMeHHol 5 ynpocTuio 3agady.

[OpyrvM NprMepoMm, Koraa Bce BO3MOXHbIE 3HAUEHSI BEMINUMHBI IEXAT N0 OAHY CTOPOHY OT €AWNHCTBEHHOMO rpaHuny-
HOTO 3HaYeHUs!, SABMSIETCS OnpeaesneHne KOHLEHTPaLUuy KOMIMOHEHTa B PacTBOpPe METOAOM TUTPOBaHUS. KOHEUHYH TOUKY
TUTPOBAHMA ONPEAENAIOT N0 NOSBEHWIO CUrHaa UHAMKaTopa. KoMnuecTBo peakTyBa, A06aBMEeHHOTO Npu onpeaeneHnm
KOHEUHOW TOUKM, HUKOTAA He MOXET BbiTb MeHbLUE TOro, YTO HEOBXOAMMO A1 NOSIB/IEHNS CUTHAA, & MOXET 6biTb TO/IbKO
60/blie Hero. MNpesbllUeHNe KOIMYECTBA PeakTMBa, HeOGXOAMMOro A/ JOCTKEHUA KOHEUHOM TOUKM, HEO6X0AMMO yuu-
ThiBaThb NPY 06pa6OTKe AaHHbIX. B 3TOM 1 ApYyrx Nogo6HbIX C/ly4Yasx U36bITOYHOE KOMIMHECTBO peakTMBa paccmaTpuBatoT
Kak C/yvaliHyto nepemeHHyto, KOTOPOI MPUNMCLIBAOT HEKOTOPOE pacrnpefesfieHne BepOsiTHOCTEN, NoC/1e Yero HaxoasT ee
mMaTemaTMyeckoe OXuaaHue v aucnepcutio.

MprMep — Ecnv NpUHATB, YTO M36bITOK Z peakTuBa pacrnpeesieH paBHOMEPHO B MHTEPBa/E OT Hy/is

[0 BepxHeli rpaHnubl CQ TO ero MmaTemMaTWUYeCKoe OxuiaHue byaeT paBHO C/A2, a gucnepcus — Cqjl2.
Ecnv e NpUHATb, YTO OYHKUMS NIOTHOCTUW BEPOATHOCTEN NMeeT BUA YCEHYEHHOIO rayCcCoBCKOrO pacrnpe-

OeneHuns Ha uHTepBasie 0<z<aQT. e p(z) =QHV2) exp(-z2/2cy2), To MaTeMaTUYECKOE OXMAaHNE OyaeT
paBHO Oyj2jn, a gncnepcus — o2(1 - 2/s).

F.2.4.5 HeonpepeneHHOCTb, CBSI3aHHas C MOMNpPaBKol MO rpagynpoOBOYHON XapaKTepUCTmKe

B npumevaHun k 6.3.1 paccmaTpuBaeTcsi c/ydvaid, Korga WU3BECTHYH NonpaBky b Ha 3HAYUMbIA CMCTEMATUYECKMIA
3hdhekT He BHOCAT B 3asBMSIEMbIA pe3ynbTaT N3MEPEHNS, a BMECTO 3TOTO YUYMTLIBAKOT MyTEM YBEIMYEHUS «HeonpeaeneH-
HOCTU», NPUNUCLIBAEMOI AaHHOMY pe3ynbTary. Hanpumep, paclumpeHHyto HeonpegeneHHocTb U3ameHstoT Ha U + b, roe
U— paclumpeHHas HeonpeaeneHHoCTb, MoJlydyeHHass B NpeAnosiokeHnmn, 4yto b = 0. Takyro NpakTUKy MHOrAa NPUMEHSIIOT
B C/lyyasix, Korfa BbINOJIHEHbI CeayloLlme yCoBUs: U3MepsieMasl BennyvMHa Y onpefesieHa Ha HEeKOTOpOM Auanal3oHe
3HaYeHnin napameTpa t (kak 3T0 MMeeT MecTo A/19 rpaayVpPOBOYHON XapakTepucTMkK gaTunka Temnepatypsl); U un b nsme-
HAOTCS € M3MeHeHueM f; Ans Bcex oueHok y(t) namepsemMoit BeNMUMHbI BO BCEM AMana3oHe BO3MOXHbIX 3HauYeHuid t Tpe-
byeTcs yKasblBaTb eVHCTBEHHOE 3HAYEHNE «HEeOonpeaesleHHOCTU». Mpy 3TOM pe3y/ibTar UsMepeHnst 06bIYHO NPUBOAAT B
Buge Y() = y(t) = [I/mex + brax], rae NoACTPOUHbIA MHAEKC «Tax» yKasblBaeT Ha TO, YTO MCMO/b30BaHbl MakCUMaslbHble
3HaveHus U un b B gnana3oHe 3HaueHwuit t

XoTs HacToswwee PyKOBOACTBO pekOMeHAYET AN N3BECTHbIX 3HAYMMbIX crcTemaTuyeckmx adoheKkToB NpyMeHaTb
nonpaekn K pe3ysibTaTtam M3MepeHuii, B NOA0OHbIX CUTyaLMsIX 3TO He BCErga BbIMOHUMO, TaK Kak CBS3aHO C Ype3MepHbI-
M/ 3aTpaTami Ha BbIYWUC/IEHME N MPUMEHEHNE CBOE COGCTBEHHOIM NONpaBKy, a Takke CBOEN COBCTBEHHOW HeonpeaeneH-
HOCTW AN151 Kakaoro pesynbTata usmepeHus y(t).

CpaBHUTENIbHO MPOCTOE peLleHVe MPo6aeMbl, MPU 3TOM COMacylLleecs ¢ NpuHUMNaMy Hactosiwero PykoBog-
CTBa, COCTOUT B ClIefyIoLLEM.

BbIUMCNAOT AVHCTBEHHYIO, CpeiHio nonpasky b no dopmyne

b= (F.73)
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roe N u 2 onpefensioT paccMaTpuMBaeMbIii AMana3oH M3MeHeHUs1 napameTpa t, 1 3a Haunyulyo oueHky Y(t) npuHumatoT

y'(t) =y(t) +b, roe y(t) — Hamnydwas HeucnpasneHHan oueHka Y(I). Aucnepcuto cpegHeli nonpaBkyn b B ykazaHHOM
[anasoHe BbIYMC/ISIIOT MO (hopmMy e

(F.7b)

B KOTOPYH He BXOAWT HeonpeneneHHOCTh nonpaeky bft), cooTBETCTBYIOWEN NO/IyYeHHOMY HEVCNPABIEHHOMY pe3y/bTaTy
usmepeHust y(t). YkaszaHHyo HeonpefeneHHocTb nonpaBky b(t) yunTbiBalOT B BUAE YCPEAHEHHOIN Ha UHTEpBasie U3MeHe-
Husa t gucnepcun b(t) no chopmyne

(F.7c)

rae uZ2lb(t)\ — aucnepcusi nonpasku b{t). AHanornyHbIM 06pa3oM yCpPeaHEHHYIO Ha MHTEpBasie M3MeHeHus t aucnepcumio
y(t), yunTbiBaOLLYO BCE UCTOUHMKM HEOMNPEAENEHHOCTK, 3a UckIodueHnem nonpasku b(t), nonyyatoT no dhopmyne

2
(F.7d)

roe u2ly(t)] — avcnepcus y(f), obycnoBneHHas BCEMM WCTOYHMKAMU HeomnpeneneHHocTW, 3a uckiodeHnem b(t). Torga
€[IMHCTBEHHbIM 3HAYeHUEeM CTaHAAPTHOW HeonpeaeneHHOCTU, KOTOpOoe [O/MKHO MPUMEHSITbCS KO BCEM MOsy4aeMbimv

oueHkaMm Y'(t) =y(t) +b wn3vepsiemoin BennunHbl Y(t), 6yAET NONOXUTENbHBIA KBaAPATHLIA KOPEHb U3 Aucnepcum
(F.7¢)

PaclwupeHHyto HeonpefeneHHocTb U MOXHO MoAyunTb NyTeM YMHOXEHWS U”Y) Ha COOTBETCTBYHOLWMM O06-
pasom BblOpaHHbIli KoathchuumeHT oxBata K, U = KWY), 4TO NO3BONSET NpPeACcTaBuTb pesynbTal M3MEPEeHUs B BUAe
Y() =y'(t)xtU =y(t) +b+U. OpHako npu 3TOM HEOOXOAVMMO yKaszaTb, YTO B MpeACTaBfEeHUM pesyfibTata U3MepPEHWUi
1cnonb3oBaHa efyHas ycpegHeHHas nonpaska f/1 BceX 3HaueHuin t (BMecTo nonpasky, COOTBETCTBYHOLEN AaHHOMY KOH-
KpeTHOMy 3Ha4eHuto t), 1 YeTKo onpefenuTb, YTO NpeacTaBnseT coboil paclumMpeHHas HeonpegeneHHocTs U

F.2.5 HeonpeaeneHHOCTb, 06yCnoBieHHast METOAOM M3MEPEHUS

F.2.5.1 MMo-Buagvmomy, Hanbonee TPyAHON A1 OLEHMBaHNA ABASETCA Ta COCTaBAAOLWAS HeonpeaeneHHOCTH, YTo
CBA3aHa C MeTOAOM M3MEpPEeHWsl, OCOBEHHO MPU HaMUMU HarfsgHbIX CBMAETENIbCTB, YTO BapMaTUBHOCTb pe3y/bTaToB
N3MEPEHWiA, NoNyYaembIX C MOMOLLbIO AAaHHOro MeToda, 6yAeT MeHbLUe, YeM C NOMOLLbIO /IH060ro APYroro U3 U3BECTHBIX.
OfHaKo He MCK/YEeHO, YTO MOTyT CyLLEeCTBOBaTb APyr1ne MeTofpl, MyCTb Moka Hepa3paboTaHHble Wan Mo TeM WU VMHBIM
COO0BPaXEHNAM He MCNOMb3yeMble Ha NPakTuke, CNoCO6HbIe AaBaTb He MeHee JOCTOBEPHble, HO MPU 3TOM cucTemartuye-
CKM OTNMyatoLLmecss pesynbTatbl. Takoe pacxoxieHue B pesy/bTarax, nosiydaemblX pasHbiMi MeTojamu, npegnosnaraet
Ha/Muyme HeKOTOpPOro anpuopHOro pacnpedeneHnsi BEPOATHOCTEW, HO 3TO He TO pacnpefeneHvie, Ans KOTOPOro fierko
NoMyyYnTb BbIGOPKY AaHHbLIX, YTOObI 3aTEM OCYLLECTBUTbL UX CTATUCTMYECKY0 06paboTKy. Takum obpa3om, Aaxe ecnu He-
onpefeneHHoCcTb, 06yc/ioBNeHHas MeTOAOM W3MEpPEeHUs, SBMSIETCA AOMUHUPYIOLLEA COCTaBMAWeR, eANHCTBEHHON WH-
chopmaumein, cnocobHON MOMOYb B OLEHVMBAHWM COOTBETCTBYIOLLEN CTaHAAPTHOW HeonpedeneHHOCTH, SABMASITCA Halum
msnyeckne npeacrasneHns 06 okpyxaroLeMm mvpe (cm. Takke E.4.4).

MpumedyaHune — lMonyvyeHne OLEHOK OAHONM 1 TOI e U3MepsieMoil BeNMUMHbI pasHbIMM MeTogamn Nnbo B oa-
HO, NGB0 B pa3HbIX /Ta60PaTOPUSX UM OAHMM M TEM XE METOAOM B pas3HbiX 1abopaTopusix no3BossieT cobpaTb LeHHYH
nHhopMaLMo O HEONPEAENEHHOCTHN, MPUMNMCLIBAEMOI KakoMy-nb0 KOHKPETHOMY MeTogy. Boobuie obmeH aTasioHamu
WM CTaHAapTHbIMK 06pasLaMn Mexay nabopaTopusaMn 415 NPOBEAEHUST HE3aBUCHMMbIX U3MEPEHUI ABASETCA NOME3HON
MPaKTUKOM C TOYKW 3PEHUst NOATBEPXKAEHUA HALEXHOCTU MOMYYEHHbIX OLEHOK HeonpeAeneHHOCTU U BbISBNEHUS] paHee
HEN3BECTHbIX CUCTEMATNYECKNX 3DCPEKTOB.

F.2.6 HeonpegeneHHOCTb, 06yC/10B/IEHHAst OTOOPOM 06pa3L/oB

F.2.6.1 YacTo n3mepeHns xapakTepmucTkyn HEM3BECTHOIO O6bEeKTa BK/IIOHALOT B Ce65 CIMYEHNE C ITA/IOHOM C 6/13-
KM 3HAYEHMEM XapakTepucTuku. B KauecTBe NMpUMEPOB MOXHO MPYBECTU KOHLEBbIE Mepbl [A/IMHbI, HEKOTOPbIE TEPMO-
MeTpbl, Habopbl Macc, Pe3ncTopoB, 06pas3Libl BbICOKOUMCTLIX MaTepruasioB. B 60NbLUNHCTBE CyYaeB METOAbl U3MEPEHWIA
061a4aT cNaboit YyBCTBUTEBHOCTLIO K OTOOPY 0bpasua (KOHKPETHOTO0 06beKkTa M3MepeHust), ero NoArotoBke, BO3Ael-
CTBMIO OKpY>XatoLLLeil cpeabl, NMOCKO/bKY, Kak NpaBwu/o, U 0OBEKT, U 3T/TOH pearnpyroT Ha 3TW BAMSOLLME (DAaKTOPbl CXOXUM
(n yacTo npepackasyembiM) 06pa3oM.
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F.2.6.2 OpHako B psfe cuTyauuid, BCTPeYatoLmMXca B NpakTUKe U3MepeHuid, oTbop 1 NoAroToBka 06pasLoB UrparoT
3HaUNTENbHO 60/IEE BaXKHYIO PO/ib. JTO YACTO MMEET MECTO MPU XMMUYECKOM aHaIn3e NpUpOAHbIX MaTtepuanos. B otiu-
yme OT UCKYCCTBEHHO CO3[aHHbIX MaTepuasioB, ANsi KOTOPbIX JIETKO 06eCneUnTb UX OA4HOPOAHOCTb Aae B GONbLUeR cTe-
NeHN, YeM HeoBXoAMMO ANs N3MEPEHUIA, NPUPOLHbIE MaTepuasibl YacTo 6bIBaOT BECbMA HEOAHOPOAHbI. 3Ta HEOAHOPOA-
HOCTb MPWBOAWT K ABYM AOMOJSIHUTENIbHBIM COCTaBASIOLWYMM HeonpeaeneHHOCTW. Bo-nepBbiX, HEOOXOAMMO OnNpesennTh,
HacKo/IbKO afleKBaTHO 0TO6GPaHHbI 06paseL, NPeaCTaBSET UCXOAHbIA aHaM3UpyeMblli MaTepran. Bo-BTOpbIX, HEOGXO-
AMMO onpegennTb, B KaKO CTeneHn BTOPOCTENeHHbIe (T. . He NoABepratLMecs aHamM3y) CBONCTBa obpasua BAMSIOT Ha
pesynbTaT U3MepeHusi U B Kakoli CTENEeHN METOZ, M3MEPEHUI YUMTbIBAET MX CYLLLECTBOBaHUE.

F.2.6.3 B HEKOTOPbIX C/y4Yasix XOPOLUO CM/IaHMPOBaHHbI 3KCNEPUMEHT NO3BO/ISIET NOMYUYNTb CTATUCTUYECKYHO OLEH-
Ky HeonpegeneHHocTn, 00ycnoBneHHy0 otéopom obpasua (cm. H.5 n H.5.3.2). OgHako, kak npaBun/io, OCOGEHHO Korga
B/IMSIHWE BHELUHMX (hakTOpOB Ha 06pasel, CyLLECTBEHHO, AJ1 OLEHWBAHUA HEONPEeAEEHHOCTM HEOBXOAMMbI MaCcTePCTBO
M 3HAHUSI aHa/IMTUKA, OCHOBaHHbIE HAa ero NpeALecTByOLLEM OrbiTe paboT, a Takke y4yeT BCeil AOCTYMNHOM UHopmaumm
no faHHOMy BOMpOCy.
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MpunoxeHve G
(pekomeHayemoe)

Uncno cTeneHeli cBo6oabl M YPOBHU AOBEPUS

G.1 BBegeHve

G.1.1 B HacToALLEM NPUNOXEHUN paccMaTpuBaeTCs O6LLMIA BONPOC MOSyYEHNS U3 OLEHKN Y U3MepSeMoli Bennyu-
Hbl Y 1 CyMMapHOW cTaHAapTHO HeonpegeneHHocT uc(y) 3Toli OLEHKM paclumMpeHHoit HeonpeaeneHHoctn Up = Kpucly),
KoTopas onpegensieT nHtepeany - U <Y<y + Up, COOTBETCTBYHLLMIA HEKOTOPOI1 BbICOKOI 3aaHHOl BEPOSTHOCTU OXBa-
Ta UM YpPoBHIO AoBepus p. TakuM 06pa3om, 3ajada COCTOUT B MOYYEHUN 3HaueHus KoadhdmumeHTa oxeata Kp, onpege-
NSAOWEro MHTEPBaJT BOKPYT pesy/ibTata U3MEPEHUsi, KOTOPbIA MPEeANoNOXUTENIbHO OXBaTbiBAET GO/bLLYH 3aAaHHYH A0S0
p pacnpegeneHns 3HaueHnii, 060CHOBaHHO NPUNMCbIBAEMbIX U3MepsSieMoli BennymHe Y (cMm. pasgen 6).

G.1.2 B 601blUMHCTBE NPaKTUYECKUX NU3MEPUTENbHBIX CUTyaUuii pacyeT MHTEpPBasioB C 3a4aHHbIMU YPOBHAMU [0-
Bepus ((hakTmyeckn oueHMBaHne Hambonee xapakTepHbIX COCTaBMAOLWMX HEONPEAENEHHOCTY A1 KOHKPETHbIX N3Mepu-
TeNbHbIX CUTyauuii) MOXET BbITb BbINOSIHEH TO/ILKO B HEKOTOPOM MpunbnmxeHun. Tak, Aaxe BbI6OPOYHOE CTaHAapTHOE OT-
KIIOHEHUE cpedHero apudmeTndeckoro no 30 NOBTOPHbLIM HAGMIOAEHUSAM HOPMa/IbHO pacnpenesieHHol BEMMYNHBI UMeeT
COOGCTBEHHYIO HeonpeaeneHHOCTb 0kono 13 % (cm. Tabnuuy E.1 npunoxexus E).

B 60MbUINHCTBE C/y4aeB HE UMEET CMbIC/a pas3/inmyatb MHTEpBasl € ypoBHeM posepusi 95 % (oavH waHc m3 20,
YTO 3HAYEHNE N3MEPSEMOI BEMYMHBI Y HAXOAUTCA BHE 3TOT0 MHTEPBa/1a) W MHTEpPBas € ypoBHEM Aosepust 94 nam 96 %
(oayH waHc n3 17 nn 25 cooTBeTCTBEHHO). OCO6EHHO TPYAHO NOYYNTb 060CHOBAHHBLIE OLLEHKM MHTEPBA/IOB C YPOBHSIMM
posepusa 99 % (oguH waHc u3 100) n Bbiwe (Aaxke ecny AoNyCTUTb, YTO BCe cuctematmnyeckme achdekTbl Obinn NPUHATDI
BO BHUMaHWeE), NMocKosIbKy 3TO TpebyeT AeTaslbHOi MHopMaLMK O «XBOCTax» pacrnpeaeneHns BXOAHbIX BEIMUMH, KoTopas
06bIYHO HeAoCTyMHa.

G.1.3 Utobbl nonyuntb 3HaveHne KoadphuumeHTa oxeata Kp, 06pasytoLero MHTepsas ¢ 3afjaHHbIM YPOBHEM [0Be-
pvs p, HEO6XOAMMO UMETb NOAPOOGHbIE CBEAEHMS O 3aKOHe pacnpefenieHns, XxapakTepmu3yemMom pesyibTatoM U3MepeHus
N ero CyMMapHOI CTaHAapTHOI HeonpeAesieHHOCTbH. Hanpumep, ANns BeWYUHbI Z, ONMCbIBAEMOM HOpPMasibHbIM pac-
npefeneHnemM ¢ MaTtemMaTuyeckuM OXuAaHvem L2 N CTaH4APTHLIM OTK/IOHEHVWEM &, JIETKO MOXHO paccuMTaTb 3Ha4YeHue
KoathchmumeHTa oxBaTa Kp, KOTOpbIA 06pa3yeT uHTepBas \iz = KpC, BKIKOUAOLLWIA AONK0 p 3TOTO pacnpesenexHus v, cnepo-
BaTe/IbHO, UMEKLLMI BEPOATHOCTL OXBaTa M YPOBEHb A0BEpKs p. HekoTopble npumepsbl npvBedeHsl B Tabauvue G.1.

Ta6nuuya G.1 — 3HaueHus KoahdmLMeHTa oxBaTa Kp, 06pasyioLLEro MHTEPBA/ C YPOBHEM A0BEPUS P A1 HOPMasTbHO
pacnpefeneHHoi cny4yaiiHoil nepemMeHHo

YpoBeHb aoBepus p, % KoadhcpriLieHT oxBaTa kp
68,27 1
90 1,645
95 1,960
95,45 2
99 2,576
99,73 3

MpumeyaHne — [Na cCpaBHEHUs, €CM Z ONWCbIBAETCA MPSAMOYIO/bHLIM pacrnpegesieHnemM BepOATHOCTENR ¢
MaTemMaTnyeckuM OXMAAHUEM PZ U CTaH4apTHbIM OTK/IOHEHWeM a =a/fl/3, rae a— nonywmnpuHa pacnpeseneHus, 1o ypo-
BEHb AoBepusi p GyaeT paBeH 57,74 % ans Kp = 1; 95 % anst kp = 1,65; 99 % ana /i =1,71 n 100 % gna kp >y/3» 1,73,
MpsAMOYrosibHoe pacnpejesieHne «yxe» HOPMasIbHOro B TOM CMbIC/Ie, YTO OHO 06n1afaeT KOHEUYHON MPOTSHXKEHHOCTHIO U
He VIMEEeT «XBOCTOB».

G.1.4 Ecnn n3BecTHbl pacnpeieneHns BeposTHOCTElN BXOAHbIX BeMUMH XV X2, ..., XN [1x matemaTnyeckme oxu-
JaHus, gucnepcun, a Takke, eciiv 3TU BEIMYUHBLI He SBASAIOTCA HOPMasibHbIMIW, MOMEHTbI BbicLMX nopsigkoB (cm. C.2.13
n C.2.22)], OT KOTOPbIX 3aBUCUT U3MepPsieMasi BeNuumHa Y, U ecnn Y SiBNSETC NNHERHON (PYHKLUMEN BXOAHbIX BENUVH,
Y =cIX1+c2X2+ ... + CuXN, To pacnpegeneHme BeposiTHOCTEl Y MOXET ObITb NOSyYeHO CBEPTKOW pacnpegeneHuii Be-
pOSAITHOCTEW BXOAHbIX BennunH (cM. [10]). Takmm 06pa3om, 3HaYeHus Kp, obpasytollme UHTepBasibl C 3a4aHHbIM YPOBHEM
[OBepUsi p, MOTyT ObITb paccunUTaHbl Mo 3TOl CBEPTKE.

G.1.5 Ecnm chyHKLMOHaA/IbHASA 3aBUCUMOCTb MeXay Y 1 BXOAHbIMU BEIMYMHAMW HESIMHEVHA 1 OrpaHUYeHne YneHa-
MW MEepPBOro Nopsiaka pasfoxeHus B psg Teiiiopa 3Toli 3aBUCUMOCTU HE MOXET paccMaTpMBaTbCs B KauecTse JoMyCTUMO-
ro npuénmkenns (cm. 5.1.2 n 5.1.5), To pacnpegeneHne BeposSTHOCTEN Y He SIBNSIETCA CBEPTKOIN pacnpeaeneHnii BXOAHbIX
BEMIMYMH. B Takmx cnydyasix He06XoAMMO UCNO/b30BaTh APYrMe aHa/IMTUYECKME WM YAC/IEHHbIE METoAbl pacyeTa.

G.1.6 Ha npakTuke npoLieaypa CBEPTKM NpW pacyeTe NHTEPBASIOB C 3aaHHbIMU YPOBHSMMW [OBEPUA HE UCMO/b3YET-
CS1 WM UCNONb3YETCS KpaiHe peako no CreayroLWwmM NpudrHam: napameTpbl pacnpefesieHns BXOAHON BeIMUMHbI 06bIYHO
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HE M3BECTHbI TOUHO, a ABMISIOTCS /UL OLEHKAMU; TPYAHO OXUAATh, YTO YPOBEHb A0BEPUS /11 JaHHOTO UHTEPBA/IA MOXET
ObITb U3BECTEH C BbLICOKOI TOUHOCTbLIO; peanusauus 3Toi npoueaypbl C/IOKHA C MaTeMAaTWYECKol TOUKY 3peHusi. BmecTo
3TOr0 NPUMEHSIIOT NPUGIVXKEHUS, OCHOBaHHbIE HA LIEHTPasIbHOM NpefesnbHoli Teopeme.

G.2 LleHTpanbHasa npefensHasa Teopema

G.21 Ecnm wusmepseMas BenuuMHa MpeAcTaBnseT  CO60M  JIMHEWHY  (OyHKUMIO  BXOAHbIX — BESIMUMH,
N
Y =cIX1+c2X2+... +cNXN =]I CjX]j, n Bce BXoAHble BENM4YMHbI X, pacnpesesieHbl No HOpMaslbHOMY 3aKOHy, TO pac-
=i
npegenedune Y, siBASIOLLEECS CBEPTKOM pacnpefeneHunii BXOOHbIX BEVNUYMH, Takke OyAeT HOpMasibHbiM. OfHako gake
ec/n pacnpegenenus X, He SBNSAI0TCA rayccoBbIMKW, pacnpefenieHme Y Bce paBHO 4acTo MOXET ObITb annpoKCMMUPOBAHO
HOPMaJIbHbIM pacnpefeneHriemM, YTo crefyeT U3 LeHTPasibHON npefenbHON Teopembl. 3Ta Teopema [acut, Yto pac-
N
npeaenexve Y 6yaeTt NnpubnMsnTeslbHO HOpMasibHbIM C MaTeMaTUYeckum oxunaanvem E(Y) =~ ¢ ;E(X;) v aucnepcueit
N /=1
°20 . ecnn X j— HesaBuCUMble Criy4yaliHble nepeMeHHble, a 02(Y) MHoro 6onblue, Yem Bknag cla2(X/)
=i
B 06LLYI0 CyMMY OT J1t060i4 cnyyaiiHoit nepeMeHHoi X-, pacnpefeneHme KOTOpoiA OT/IMYHO OT HOPMAILHOTO.

G.2.2 Ocob6oe 3HayeHne LeHTpasibHOM NpefesbHO Teopembl 0BYCMOBIEHO TEM, YTO OHa AEMOHCTPUPYET OYeHb
BaXKHYIO POSib, KOTOPYIO UrpatoT AMCNEPCUN pacnpefenieHunli BeposaTHOCTEN BXOAHbIX BEIMYMH MO CPABHEHUIO C MOMEH-
TaMu 60nee BbLICOKOrO nopsaka npyv hOpMUPOBaHNM CBEPTKM pacnpefeneHunil, T. e. pe3y/nbTUPYIOLLEro pacnpegeneHms
BEPOSATHOCTEN BbIXOAHOW BeNMUMHbI Y. Bonee Toro, U3 LeHTpasibHON NpefenbHOl TeopeMbl CeayeT, YTo CBepTka pacnpe-
[JeneHnin CTPEMUTCA K HOPMaslbHOMY pacrnpefenieHnio Npu YBeNIMYEHUN Y1Ca 3/1IEMEHTOB CBEPTKU, T. €. YMCi1a BXOAHbIX
BE/INYMH, BHOCSLLMX CBOI BKNag, B 02(Y); UTO 3Ta CX0AMMOCTb ByAeT TeM GbicTpee, Yyem G6vxe 3HauveHnss cfo2(X;) ppyr k
Apyry (Ha NpakTyKe 310 03HaYaeT, YTO BCE OLEHKMN X- BXOAHbIX BE/MUYMH BHOCAT CPABHUMYIO HeonpeaeneHHOCTb B Heornpe-
[ENEeHHOCTb OLEHKN Yy M3MEePSEMOl BeNMYMHbI Y); 1 YTO YeM 6nvxe pacnpefeneHuns X- K HOpMasibHOMY, TeM MeHbluee
YMC/0 BXOAHbIX BEIMUMH TpebyeTcs, 4Tobbl NOMYYMTb HOPMaUIbHOE pacnpegenexHue gnsa vy.

Mpumep — lMpsamoyronbHoe pacnpegeneHve (cm. 4.3.7 n 4.4.5) aBnseTca NpUMepoM pacnpefeneHus,
BECbMa [Ja/1eKOro 0T HOPMa/IbHOIO, HO CBEPTKa BCEro TPex Takux pacrnpeneneHuii, UMerLmnx ogNHaKoBYHO
LUMPVIHY, MO3BOASET MOAYYNTb MNOYTU HOPMaIbHOE pacnpegeneHve. Ecnm 0603Ha4MTb MNONYLLMPUHY Takoro
NPAMOYrofIbHOr 0 pacnpejenieHnst Yepes a Tak, YTo ero gucrepcus byaeT pasHa a3, TO AnCnepcus CBePTKN
Tpex NPAMOYro/ibHbIX pacnpeaeneHunii byaeT umeTb AUCIEPCUIo 02 = a2, a rpaHuLbl MHTEPBa/IOB C AOBEPU-
TeNbHO BepoATHOCTbLIO 95 1 99 % paBHbI 1,937a 1 2,379a COOTBETCTBEHHO, B TO BpeMsl KaK A5 HOpMaJib-
HOro pacnpefeneHnsa ¢ TeM Xe CTaHAap THbIM OTK/IOHEHVEM a 3TW rpaHuubl onpegensaoTca Kak 1,960a v
2,576a (cm. Tabnmuy G.1) [10].

MpumeyaHuel — [4ns vHTepBana € ypoBHEM AOBEPMS P, NPEBbILLAOWMM NpubansntTensHo 91,7 %, cooTBeT-
CTBYHOLLEE 3HAYeHVe KP A1 HOPMaUTbHOTO pacnpefenexns yget 6onblue, Yem 418 CBepTkM /1l60ro konnyectsa npsmo-
YrO/IbHbIX pacnpegenieHnii NPOn3BOIbHON LUMPKHBI.

MpumeuaHune2 — M3 LeHTpasibHOI NpeaesbHOM TeopeMbl CEAYET, UTO pacnpeaesieHre BeposTHOCTEN cpea-
HEro apudMeTMyeckoro ¢ Mo n HabnogeHusM gk ciyvyaiiHoli nepeMeHHol ¢ C MaTeMaTUYECKUM OXWUAAHWEM U KO-
HEYHbIM CTaHZAPTHLIM OTK/IOHEHUEM O MpY M —Moo NPUGSIKAETCH K HOPMASILHOMY PacnpefesieHnio ¢ MaTeMaTUyecKm

OXMAaHWeM y(Qq U CTaHZapTHbIM OTKIoOHeHMeM O/yfn HesaBWCUMO OT BuAa pacnpefesneHns BeposiTHOCTENR g

G.2.3 lMpakTnyeckMm cneacTBYeEM LieHTPasIbHOM NpeaernbHoi TeopeMbl ABNSIETCS TO, UTO, Y6eamBLUUCH B coboae-
HUK ee TpebGoBaHWiA, B YaCTHOCTM NOATBEPAMB HA OCHOBE BCETO JIMLLb HECKO/IbKUX HaGMAEHW (A5 NOMYyYEHNS OLEHOK
CTaHAAPTHbIX HeonpedeneHHocTel No Tuny A) WM Ha OCHOBE MPEANONOXEHNS O PaBHOMEPHOM pacnpeaeneHun (ons
MolyYeHUs: OLEHOK CTaHAAPTHBIX HeonpeaeneHHocTeln no Tuny B), YTO HWM ofHA U3 COCTaB/AIOLWMX HEONPEAENEHHOCTH
He SIBNSeTCS AOMUHUPYHOLWENA, MOXHO B KQYECTBE pasyMHOro NEpPBOro MPUOGVKEHUST A1 pacyeTa pacLUMPEHHOW Heonpe-
fenenHoct Up = KpUQy, onpedensiowein nHTepBasl C YpOBHEM [JOBEPUA P, UCMOMNb30BaTb 3HAYEHWS KP 4115 HOpMaslb-
HOro pacnpegeneHus. Havbonee 4acTo NPUMEHSIEMblE 3HAYEHWS KP A1 HOPMasIbHOTO pacnpefesnieHns nprBefeHbl B
Tabnuue G.1.

G.3 "-pacrpefenieHre 1 uncno cTeneHeli cBoGoap!

G.3.1 Ytobbl nonyuntb NpubamkeHve nydwliee, Yem obecneyvnBaeT NCMob30BaHNe 3HAYeHNs KP A1 HOPMaTbHOro
pacnpegeneHus (cm. G.2.3), cnegyeT NOHsATb, YTO pacyeT MHTepBasia C 3a4aHHbIM YPOBHEM A0BEpPUS TpebyeT 3HaHWA pac-
npeaenexns He BennumHbl [Y - E(Y)J/o(Y), a BennuuHbl (y - Y)/ur(y). D10 CBSI3aHO C TEM, YTO Ha NpPaKTUKe U3BECTHLIMU

N

ABNAIOTCA HE NapamMeTpbl pacrnpefeneHns, a 3HaueHus CTaTUCTUK: Y — OLEeHKM Y, NOsydyeHHon no cpopmyne y =* c/xb

=ik
N
rae X — oueHka X( U cymmapHoit aucnepcun M2(y) OUEHKM Y, nosydeHHoi no dpopmyne n2(y) ="Lcfu2 (x/> roe
u(Xj) — cTtaHgapTHas HeonpeAeneHHOCTb (OLEeHKa CTaHAAPTHOTO OTKIOHEHNS) OLLEHKUN X: =i
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MpumeuyaHne — Crporo roeopsi, B BblpaxkeHun (y - Y)lucly) nog Y cneayet noHumats E(Y). Ana ynpolweHus
Takas cTporas 3anucb 6blna MCnosb3oBaHa TOMLKO B HEKOTOPbIX MeCTax HacTtosLero PykoBoacTBa. Takum obpasom, B
HacTosweM PyKoBOACTBE OAHO U TO e 0603HaYeHne MOXET UCNOMb30BaThCA A1 0603HAYEHNA BENNYMHDI, 4519 0603Ha-
YEeHWs CrlydyaiiHON NnepemMeHHO, NpeAcTaBnsowWwel AaHHY0 BeMUMHY, U A58 0603HaYeHUsT MaTeMaTuyeckoro OXxuaaHus
3TOI C/ly4yaiHO NepeMeHHO.

G.3.2 Ecnm z — HopMasibHO pacnpefernieHHas cnyvaiiHas nepemMeHHasi ¢ MaTeMaTUYeckuM oxuaaHnem Yz u ctaH-
[JapTHbIM OTK/IOHEHWEM O, Z - cpegHee apudIMeTnyeckoe N He3aBUCUMbIX Ha6MAeHN ZK BennunHbl z, a s(z) — Bbl6o-

poyYHOe CTaHA4apTHOe OTKIOHeHWe oT z [cMm. chopmynbl (3) u (5)], To cnydaliHas nepemeHHasn t=(z -y z)/s(z) onucbiBa-
etca f-pacnpegeneHnem, nHaye HasbiBaeMbIM pacnpegeneHnem CrbiogeHTa, (C.3.8) cv =n - 1cTeneHsmu cBobogpl.
Ecnun paccmoTpeTb NpocTeiwmii ciyyai, korga nsmepsiemas BeniMunHa Y coBnagaeT ¢ HOpMasibHO pacnpefeneHHon

BE/IMUMHON X, Y =X, B Ka4yecTBe OUeHKM X 6epeTcsa cpegHee apudmetnyeckoe X Mo N1 HE3aBMCUMbIM HabG0AEHMAM XK
BE/IMUMHBI X C BbIGOPOUHLIM CTaHAAPTHLIM OTKMIOHEHMEM S(X), Hawnyylei oueHkoli Y siBnsieTcst y = X, a BbIGOPOYHOE

CTaHOAPTHOE OTK/TIOHEHWE 3TOM OLEHKM ecTb UC(Y) =S(X), ToBenuunHa t =(z -p z)/s(z) = (X-X)"As(x) =(y -Y)/uc(y)
6yfeT uMeTb M-pacnpegenexue, 1, COOTBETCTBEHHO,

p,[-PP(v)s(E'P(V)]=p G-la>
unm
Pr[An W *{y-YYuc(y) ztp(V)] =P (G.1b
UTO MOXHO 3anucaTtb B BUAE
priy ~P(W\hcy) * Y* Y+P(V)uc(Y)] = P (G. 10

roe P[] 0603Ha4YaeT BEPOATHOCTb BbINOSIHEHMSI YCIOBWSI B KBaApaTHbIX Ckobkax, a fp(v) — 3HaueHue BenuyuHbl t, 3aBu-
cslllee OT yncna creneHeli ceobogbl v (M. G.3.3), Takoe, 4TO fons p pacnpegenenns CTblogeHTa nonagaeTt B MHTepBasl
oT - tp(v) go + fp(v). Takum 06pa3oM, pacluMpeHHas HeonpeaeneHHOCTb

up =kpuc(y) =tp(y)uc(y) (6 -14)

onpegensieT nHtepean oty - Upgo y + Up, uto yaobHo 3anucaTb kak Y =y + Up, NpeanonoxutensHO OXBaTbiBaOLWmii
OO0 p pacnpefeneHnst 3HauyeHuin, KoTopble MOXHO 060CHOBaHHO mpunucaTb Y, a p NnpeAcTaBnsieT co60il BEPOSTHOCTb
oxBarta WM ypoBeHb AOBEPUS 4718 AAaHHOIo UHTepBasa.

G.3.3 Ecnv no N He3aBMCUMbIM HabloAEeHVAM MOJlyYeHa OLEeHKa OfHOro-eAVHCTBEHHOIO napameTpa — cpejHero
apnmMeTnyeckoro, Kak 3To UMesio MecTo B C/lydae, pacCMOTPEeHHOM B G.3.2, TO YMCo cTeneHeli cBoboabl v ByaeT paBHO
n- 1 Ecnv N He3aBMCUMbIX HAGAAEHNA UCMOMb3YIOT ANs1 NONYYEHMS OLLE@HOK CBOGOAHOIO YsieHa 1 KoadhgmuneHTa Ha-
K/I0Ha B ypaBHEHUW NPSAMOM JIMHUN METOAOM HaMMeHbLUMX KBaApaToB, TO YMC/O cTeneHei csobodbl ANa onpeneneHvs
BbIGOPOUHbIX CTAHAAPTHBIX OTKIOHEHWI 3TUX OLLEHOK ByAeT v =N - 2. MNpyn BbIMUCIEHUN METOAOM HAVMEHbLUNX KBAAPATOB
T napameTpoB KpPuBOW MO M 3KCMEePUMEHTasIbHbIM TOYKaM 4YMC/I0 CTeneHel cBoboabl 471 onpefesnieHnst BbIBOPOYHOro
CTaHZapTHOro OTK/IOHEHWS OLLEHKM Kavk[oro napameTrpa cocTaBuT v =N - T. (bosee nogpo6HO BOMpPOC OonpenesneHus
yncna creneHen cBo6obl paccMoTpeH B [15]).

G.3.4 HekoTopble 3HaveHus fp(v) 4na pasHbiX V 1 pasHbiX p NpuBeaeHbl B Tabnumue G.2 B KOHLE HacCTOALLEro npu-
noxeHus. Mo Mepe TOoro Kak v —>oo, -pacrpesenerne npubamkaeTcs K HopMasibHOMY, U tp(v) = (L + 2iv)vkp, rae kp —
KOah(pMumeHT oxBaTa, NO3BOMANLWMIA NOAYUYNTb UHTEPBaUT C YPOBHEM [OBEpUS P AN1A NEPEeMEHHON, pacnpefeneHHow
N0 HOPMaJIbHOMY 3aKOHy. Takum 06pa3oM, 3HAYEHME tp(oo) A1 AAHHOIO P, NPUBEAEHHOE B Tabnvue G.2, coBnagaeT co
3HaYeHneM kp A1 TOro Xe p B Tabnuue G.1.

MprumevyaHne — Yacto "-pacnpefeneHue 3afaloT B BUAE Tab/MUHbIX 3HAYeHuii kBaHTunein ~ , roe 1- a
NpefcTaBnsieT coboli 3HaueHue MYHKUMM “-pacnpefienieHust B Touke A , T €. KBaHTWIb ~_a MOXHO OMNpeaenuthb

doopmynoi

fl-a
1-a= J f(tv)dt,
®

rae f(t,v) — nnoTHocTb pacnpegeneHns BeposATHOCTeN tANna 3af4aHHOro Yucna cteneHei csobogpl v. OTcloaa crnefyet, YTo
o n t"_a cBsizaHbl Mexay coboii yepes cooTHoweHue p = 1- 2a. Hanpumep, 3HaveHue kBaHTuns t0975 ana 1- a = 0,975
W, COOTBETCTBEHHO, a = 0,025 coBnagaeT co 3HaveHuem tp(v) gna p = 0,95.

G.4 Uncno adhhekTUBHBIX CTeneHel cBoboab!

G.4.1 B o6uem cnyvae f-pacnpefeneHue Hemb3st NPUMEHSATL K C/TydaiiHoli nepemeHHol (y - Y)/mcly), ecnn (y)
npeacTaBnsieT coboit cymmy AByx U 6onee oueHok a2(y/)=c?u2(x/), faxe B TOM Cfy4yae, KOrga Kaxmaoe x- SiBMsercs
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OLIEHKOW HOpMasibHO pacnpegesieHHol BXOAHOW BenuumnHbl X,. OgHako 3Ty criyyaliHylo NepeMeHHY MOXHO MPUOINKEHHO
onucaTb "-pacnpefeneHnemM ¢ HEKOTOpbIM YncioM 3GPEKTUBHBIX cTeneHeli cBo6oab! Veff, onpeagensiemsiM hopmysoli
Yanua-CattepTyaiita [16], [17], [18]:

» T > ny)

(G.2a)
well btV
nn
v LE(®Y)
eff (G.2b)
=Y/
npu
(G.2¢)
/=1

N

rae n2(y) =J > 2(y) (em. 5.1.3). Takum 06pa3om, paclumpeHHas HeonpegeneHHocTb Up = kpucy) = tp(veff)uc(y) obecne-

unBaeT UHTepBan Y =y + Up ¢ NnpubamsnTensHLIM YPOBHEM [OBEPUS P.

MpumeuvaHue 1— Ecim 3HadeHue veff, nonyueHHoe no chopmyne (G.2b), He ABMSIETCS LEMbIM YMC/IOM, Kak
06bIYHO C/Ty4aeTCsl Ha NPaKTUKe, TO COOTBETCTBYHLLEE 3HAUYEHWE TP MOXET BbITh MOyYeHO U3 TabuLbl G.2 NyTeM UHTep-
NosIsILMM UM NyTem ymeHblueHus veff 1o 6nvxkalilero Lenoro uicna.

MpumeuvyaHne?2 — Ec/m BXogHasA OLEHKA X- cgma nosiydeHa mn3 AByx mn 6onee AOPyrnx OueHOK, TO 3HayeHne

Vi, KoTopoe crefyeT ucnonb3osatb ¢ Uf (y) =[cfu2(xy)] B 3HameHaTene BbipaXeHWs B NpaBoi YacTu chopmysbl (G.2b),
€CTb 4McNo 3(pheKTUBHLIX CTEMEHEN CBOGOAbI, PACCUMTaHHOE TEM Xe CMoCco60oM, YTo onpefeneH dopmynoi (G.2b).

MpumeyaHne3 — B 3aBUCUMOCTM OT HYX[ MOTEHLUUaSIbHbIX nosnb3oBartenei pe3ynbrara NSMepeHnsa MOXeT
oKasaTbCA MNOJiIe3HbIM A0MNO/THUTEJSIbHO K veff paccunTaTtb " yKkasaTb 3Ha4eHunsd VeffA 1 veffB, NnoJly4eHHble CcorsiaCHO (*)Op-

myne (G.2b) pa3fenbHo 41 OLEHOK CTaHAapTHLIX HeonpeaeneHHocTeln no Tuny A u no Tuny B. Eciv Bknagbl B M2(y)
CTaHOAPTHbIX HeonpeaeneHHocTen no Tuny A 1 Tuny B, OueHEeHHbIX pa3fesibHO, 0603HAUYNTb, COOTBETCTBEHHO, UA(Y) 1
nce(Y) ' 70 nmetoT MecTO cneaytoLme COOTHOLLEHNS:

nc{Y) =ucA(Y) +ncse(y)’

mc(Y) wucA®Y) , ucs(®y)

veff v effA v effB

Mpumep — MycTb Y = f (Xp X2, XN = bXIX2X3, oueHKN Xp X2, X3 HOpMa/IbHO pacnpefenieHHbIX BXO[-
HbIX BennuuH XIr X2, X3 cyTb apudmeTunyeckne cpegHue no nl = 10, n2 =5 n n3 = 15 He3aBUCUMbIM [1O-
BTOPHbIM HabNOAeHNAM COOTBETCTBEHHO, C OTHOCUTE/IbHbIMU CTaH4ap THbIMU HeornpegeneHHOCTAMU
n(xd/x1 = 0,25 %, n(x3a/x2 = 0,57 %, n(x3/x3 = 0,82 %. Ans AaHHOWN (PYHKUNOHaA/TbHOW 3aBMCMMOCTMU AO/DKHbI
ObITb onpeaeneHbl KO3PPUUMeHTbI YyBCTBUTENbHOCTU ct-df/dXj = Y/Xt B Touke XV x2, X3 (cM. NnpuMeyaHue 1

K 5.1.3), 4TO No3BOMSET MOJYYNTb [|/|c(y)/y]2 = [ l/l(x/')/x/]2 =1,032 %% (cm. npumeyaHue 2 K 5.1.6). Torga
¢opmyna (G.2b) npnobpeTaeT BUA /=i

Ver=- TP,
| . Mu(x.-)/x/]

1,034
veff = 0254 0574 0,824
FO-1 + 5-1 +15-1
M3 Tabnuubl G.2 gnsap =95 % n v = 19,0 nonyyaem tgs(19) = 2,09. CnegoBaTeNbHO, OTHOCUTE/IbHAsA pac-
LIMpeHHast HeonpeaeneHHOCTb 418 AaHHOIo YpPOBHA Aosepua oyaeT UB = 2,09 m1,03 = 2,2%. Takum o6pa3om,
MOXXHO YTBepXaaThb, 4To Y=Yy + U% =y(1 + 0,022) (3Ha4eHWe y NosiydatoT Ha OCHOBaHUN U3MEPEHUIA BXOAHbIX
BeNNYMH NMo cpopmyne y = bx/k2x3) unm 4yTo 0,978y <Y < 1,022y c ypoBHEM A0Bepusi NpnbAN3nTesnbHO 95 %.

19,0.
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G.4.2 Ha npaktuke uc(y) 3aBUCUT OT CTaHAAPTHbIX HeonpeaeneHHOCTeR UC(Xy) OLEHOK BXOAHbIX BEMNYNH, UMEIOLLNX
KaK HOpMaslbHOe, TaK U MHOe pacnpegeneHne, Npuyem OLEHKU M(XY NOy4YaroT Kak Ha OCHOBE YaCTOTHON MHTepnpeTaumn
BEPOSTHOCTW, TaK U HA OCHOBE anpuopHbIX pacnpeaeneHwii (oueHnBaHMe Tna A 1 B COOTBETCTBEHHO). AHA/IOMYHOE
yTBEPXAEHNE CrpaBe/IMBO B OTHOLUEHUM OLIEHKM Y U BXOAHbIX OLEHOK XY OT KOTOPbIX Yy 3aBUCUT. TEM He MeHee, ecrn
doyHkumio t = (y - Y)lucly) MoXHO pasnoxutb B psf Teisiopa B OKPECTHOCTY MaTemMaTU4ecKoro OXuAaHusi U orpaHu-
YNTLCSA UNEeHaMMW Pas3/IOKEHUS MEPBOro Nopsifka MasiocT, TO pacnpefeneHve BeMYMHbl t MOXHO anmnpoKCUMUPOBATh
f-pacnpegenennem c ncnosb3oBaHneM opMysbl Yanua — CatTepTyaiita, a Takke copmyn (G.2a) u (G.2b).

Mpn 3TOM OcTaeTcs Bonpoc, Kakum obpasom B chopmyne (G.2b) ana veff onpegenntb uncno creneHeit cBo6ogpl
[N OLIEHKM CTaHAapTHOW HeonpeneneHHocTH no Tuny B. MockosbKy onpeaeneHne uicna creneHeli cBo6oabl MCXOAUT 13

TOro, 4to v B f-pacnpeseneHun BbINOHSET OYHKLMM MepPbl HEONPEAENEHHOCTM BbIGOPOYHOI aucnepcun s2(z), To Ans
onpeAeneHnst ymcna cteneHeli cBo6oabl VYMOXET 6bITb Mcnosb3oBaHa dpopmyna (E.7):

1 u2(*/) I [ Au(*/) (G.3)
2 2a2[n(xy)d ~2 wu(xy)

BennunHa B KBafipaTHbIX CKOGKax B NpaBoii yactu chopmysbl (G.3) npefcTaBnsieT co6oli 0THOCUTE/BHYK Heorpe-
[eNEeHHOCTb u(Xj). B clyyae oueHOoK CTaHAapTHO HeonpeaeneHHOCTV Mo Tuny B 3HaueHue 3Toi BefIMUMHbI NoJlyyaloT Ha
OCHOBe CYGBEKTUBHbIX CYX/EHWIA C UCTIONIb30BaHVEM BCeli JOCTYMHON UHchopMaLmu.

Mpvmep — MNycTb nMerowascsa nHopmauus 0 TOM, Kak 6bIn NonyveHbl BXOAHbIE OLIEHKM XYW UX CTaH-
JapTHble HeonpegeneHHoCTU U(Xj) NO3BONAET OLEHUTb BO3MOXHYH HETOYHOCTb MOSTYYEHHOro 3HayeHUs
uX) B 25 % IOTO cyxaeHue MOXeT OblTb UCTOMKOBAHO Takum obpasoM, 4TOo \u(xj)lu[xj) = 0,25, Torga u3
copmynbl (G.3) cnegyeT vy= (0,25)~1/2 = 8. ECNn XXe BO3MOXHasi HETOYHOCTb NOJSTYYEHHOIO 3HaYeHUs U(xj) oue-
HeHa B 50 %, TO 3T0o 6yAeT COOTBETCTBOBaTbL VY= 2 (CM. Takke Tabnuuy E.1 npunoxeHus E).

G.4.3 lMpn paccmoTpeHnn B 4.3 1 4.4 oUeHOK No Tuny B Ha ocHOBe anpuOpPHOrO pacrnpefeneHnss BeposiTHOCTEN
HeABHO Npeanonarasiocb, YTo NOlyYEHHOE 3HaueHne 1(xXy) N3BECTHO ToYHO. Hanpumep, ecnu u(x;) Gbina nonyyeHa us nps-

MOYrOJ/IbHOrO pacnpefeneHns BepoATHOCTEl ¢ nonywmprHoi a = (a+- a )/2, kak B 4.3.7 n4.4.5, 1o oueHka a(xy) = a/n/3
paccmaTtpuBasiach Kak YMC/I0BOE 3HauYeHve, He obnajatollee HeonpeaeneHHOCTbIO, MOCKOMbKY MMEHHO B KaYecTBe Takmx
€ UMCNOBbIX 3HAYEHWI paccMaTpyBa/INCL a+ 1 @, a cfiefoBatenbHO, 1 a (apyras BO3MOXHOCTb MHTeprnpeTaumu anpu-
OPHOTO pacnpefeneHns Kak W3BecTHOro C HEKOTOPOI HeonpeaesleHHOCTbIO pacCMOTpeHa B npumeyaHnn 2 K 4.3.9). Ecnmn
[JaHHyl0 TOYKY 3peHus npuMeHnTb K doopmyne (G.3), To U3 Hee ByfeT cnefoBaTb, YTO VY—> 00 WK, YTO TO XE Camoe,
1/vy—>0, 0gHaKo 3TO 06CTOATENLCTBO HE CO34AET HMKaKMX NPEnsaTCTBUIA ANa npumeHeHus chopmynbl (G.2b). Kpome Toro,
npeanonoXeHne vy—> 00 Hefb3sl CYATaTb COBEPLUEHHO HENpPaBAoNoA006HbIM, MOCKO/bKY OBLLENPUHATLIM ABISETCA TaKON
BbIGOP rPaHNYHbIX 3HaYeHWii a+ 1 a_, 4Tobbl BEPOATHOCTb HAXOXAEHWS COOTBETCTBYIOLLEHA CNyyaiHoli nepeMeHHon 3a
npegenamu aTux rpaHu, 6olna KpaliHe Mana.

G.5 [lononHutenbHble 3amMeYvaHus

G.5.1 B nuTepatype, MOCBSILLEHHO BOMPOCaM OLEHUBAHWSI HEONpPee/leHHOCTH, YacTo MOXHO BCTPETUTb credy-
IOLLYI0 MaTeMaTuyeckyto hopmMyny /1l HeomnpeAeIeHHOCTY, COOTBETCTBYHOLLEl MHTEPBAY C YypOBHeM foBepusi 95 %:

95 =["95(veff)s2 +3t/2] . (G.4)

roe t95(Veff) — koadbdpmumeHT, B3sTLI 13 TabNMLBI A-pacnpeseneHns ons p =95 % v uucna cTeneHeli cBo6oAb! ve f\ veff —
uncno adpheKTNBHBIX CTENEHEN cBOBOAbI, paccunTaHHoe no doopmyrie Yanua — CattepTyaiita [popmyna (G.2b)] ¢ yueTom
TOJILKO TEX COCTaB/ISAIOLLMX SyCTaHAaPTHOW HeonpeaesieHHOCTH, KOTopble BblIn NOsyYeHbl B pesynbTare CTaTUCTUHECKOMN

06paboTKM MOBTOPHLIX HabnaeHUii B Tekywlem uamepernun; s2="'£cfsf\ Ci=-* A un2="uj(y)="cj (ajI3" —

CyMMa AMCnepcuii BCeX OCTaslbHbIX COCTaB/ISIOLLMX HEONPEAENIEHHOCTH, TAe a-— MOoJyLIMPUHA MHTepBasla paBHOMEPHO-
ro pacnpeenieHusi BXOAHOM BeiMuMHbl Xj C TOYHO M3BECTHbIMU BEPXHEW (+ &) 1 HWkHeli (- &j) rpaHnLamm OTHOCUTE/BHO
ee Havnydleli oueHkn (T. e. Xy~ ay < Xy< X/ +aj).

MpumeyaHune — CocTaBnsAoWaa HeonpeaeneHHOCTW, NoJlyYeHHas Mo NOBTOPHbIM HAGMOAEHUAM BHE Tekylle-
ro U3MEepeHUs, OLEHMBAETCA Tak Xe, kak 1 niobas apyras cocTaBnsowWwasn, fawowas Bknag B U2. UTobbl MMETb BO3MOX-
HOCTb KOPPEKTHO cpaBHUTb chopmyny (G.4) ¢ dhopmynoii (G.5) B G.5.2, npegnonaraeTtcs, YToO BKIaA, Takux COCTaBASOLWYX,
€C/IN OHW MPUCYTCTBYIOT, NPEHEOPEXNMO Ma.

G.5.2 ®opmyna Ana pacyeta paclUMpeHHON HeonpeaesieHHOCTW, COOTBETCTBYHOLWAA MHTepBasly C YPOBHEM [OBe-
pvs 95 % u nonyyeHHas cornacHo G.3 n G.4, MeeT Bug, OT/IMYHbINA OT chopmysbl (G.4):

U95 = t95 (veff)(s2 +U2)~ (G.5)

rae veff paccunTbiBatoT no chopmyrsie (G.2b) ¢ yueTOM BCEX COCTaB/SOLLMX HEONPEAENEHHOCTN.
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Ecnn npu pacyete no dopmyne (G.5) oueHKM BCeEX AMCMEPCUA Mo Tuny B nosyyeHbl U3 anpropHbIX NPSIMOYrofb-
HbIX pacnpegeneHnii ¢ Temy e 3HaYeHVsIMU NOMYLUMPYHBI 80 YTO MCMO/b30BaHbl Npu pacyete M2 no dopmyne (G.4), To
B 60/bLIMHCTBE cyyaeB 3HadeHne U9S, nonyyeHHoe no dopmyne (G.5), 6yaeT 60nblue 3HaveHus U5, nonyyeHHoro no
chopmyne (G.4). 3TO MOXHO 06BACHUTL Cneayolmm o6pasom. XoTa t95(veff) B 6onbLUMHCTBE cnydyaeB GyaeT HECKO/IbKO
6onblue, yem t95(veff), oba aTn koachduLmeHTa 6M3KK K ABYM, T. €. pasHMLA MEeX/Y HUMU HECYLLECTBEHHA; B TO Xe BpeMsi

B chopmyrnie (G.5) u2ymHoxaetcs Ha t2(veff) * 4, Torga kak B hopmyne (G.4) ata xe BeMuMHa yMHOXaeTcs Ha Tpu. Ecin
B cnydae M2 « s2 dpopmynbl (G.4) n (G.5) gatoT oguHakoBble 3HadeHnss UD 1 U cooTBETCTBEHHO, TO NPU BbINOSTHEHNN
ycnouss N2 » Ss2 3HadeHne UD 6yget Ha 13 % meHblue, yem U9S. Takum o6pas3om, B obuiem criydae copmyna (G.4)

[aeT HeonpeaeneHHOCTb, KOTOPOW COOTBETCTBYET UHTEPBaUT C MEHbLUMM YPOBHEM [OBEPUS, YEM Y UHTEPBa/IA, Nosy4yae-
MOro Ha OCHOBE pacLUMPEeHHON HeonpedeneHHocTn no dpopmyne (G.5).

MpumeyaHne 1 — B npegenbHoMm cnyyae UAs2 —» oo 1 npu Veff — oo nmeem Lgs -> 1,7321, Torga Kak
U%b —* 1,960n. To ecTb 3HaveHne U obecneurBaeT MHTepBan C ypoBHeM poBepusi Bcero 91,7 %, B TO Bpemsi Kak
3HaveHne U — c ypoBHeM gosepus 95 %. MOXHO cuutaTb, YTO Takol C/lyyaii Ha NMpakTuke MMeeT MecTo, kKorga npeoo-
najarwmymy 1 YACNEHHO, U NO pasMepy SBASIOTCA COCTaB/IsOLLME, pacCUMTaHHbIE HA OCHOBE W3BECTHBIX rpaHuL, pac-

npeaeneHns, U KpoMe Toro, 3HaveHuss Uuj (y) =cjajj?> 6nmsku apyr K apyry.

MpumevyaHune2 — [nA HOpPMaNbHOrO pacnpegeneHns KoadumumeHT oxeata K = /3 « 1,732 obecneunBaeT
WHTEpBas C ypoBHeM fosepus p = 91,673...%. 3TO 3HAYEHNE P ABMSAETCA YCTONYMBLIM B TOM CMbIC/IE, YTO A/1 HEro Ba-
praummn 3Ha4yeHus koaddmureHTa oxaaTa nNpu He6OMbLUMX OTKIOHEHUSX hOPMbI pacrpegesneHns OT raycCoBOW ABNAKTCA
MUHUMa/TbHBIMU.

G.5.3 BO3MOXHbI CcUTyaumu, korga BXOAHas BennymHa X- MMeeT acuMMEeTPUYHOe pacnpefesieHve, Korga OTK/I10-
HEHVs OT MareMaTu4yeckoro OXuUaaHus B OOHY CTOPOHY 60/1ee BEepPOSTHbI, YeM B NPOTUBONOIOXKHYHO (CM. 4.3.8). 31O He
B/INSIET HA pacyeT CTaH4apTHON HeonpeaeneHHOCTU U(X() OLEHKN X- BXOAHON BENMYMHBI X, 1 NO3TOMY HE UMEeeT 3HaueHus
npu oueHnBaHuy Ucly), HO MOXeT NOBAMATL Ha oueHnBaHne U.

Ecnu OTKIOHEHWA n3MepseMoli BeNNYMHbI OT pe3y/ibTata U3MepPeHus B Ty WM VHYI0 CTOPOHY UMELOT npnénusu-
Te/IbHO OAUHAKOBYH 3HAYMMOCTb, TO 0ObIYHO pPe3ynbTaT U3MepPeHus NPeacTaBNaloT B BUAE CUMMETPUYHOIO UHTepBana
Y=y+ U Ecnn acummeTpus pacnpegeneHus X, Bbi3blBaeT /1Lb HEGO/MbLUYI0O aCUMMETPUIO B pacnpefenieHnn, xapak-
TEpPU3yeMOM pe3y/nbTaToM M3MEPEHUs Y 1 ero CyMMapHOi CTaH4apTHON HeonpeaeneHHOCTb UC(y), TO yCcTaHOB/EHME
CYMMETPUYHOTO MHTepBasia BefAeT K HEKOTOPOMY 3aHWXKXEHWIO BEPOATHOCTU HaXOXAEHUS U3MepSAeMOi BESIMUYMHbI M0
O/}Hy CTOPOHY OT y3a CYeT HEKOTOPOro 3aBbllEHUS MO APYryl0 CTOPOHY. ANbTEPHATMBHOE pELUeHMe COCTOUT B yKasa-
HUM MHTEpBa/a, CUMMETPUYHOTO N0 BEPOATHOCTU (M, TakuM o6pasoM, HecummeTpuyHoro no U), Tak, 4To6bl BepoAT-
HOCTb HaxoXAeHUs Y HKe HWXKHER rpaHnubl y - U_Oblia paBHa BEPOATHOCTU HAXOXAEHUS Y Bbille BEPXHEN rpaHuLbl
y + U+. OgHako ons ycTaHOBMEHUSA TakmX HECMMMETPUYHBIX FpaHuL, Heobxoanmo 6onblue MHopMaummn, YeMm 3HaHue
ToNbKo Y 1 Ucly) [, cnepoBatesnibHO, 60blle MHDOPMAaLMK, YeM TOSIbKO OLEHKU X, U U{X]) ANnsi KaXAoW BXOAHOW Benu-
UYWHbI Xy].

G.5.4 OueHka paclumpeHHoli HeonpegeneHHocT Up uvepe3 3HaueHus uc(y), veff u tp{yeff), nonyuyeHHoro
u3 "-pacnpefiesieHns, ABASETCA TONbKO MPUOAVXKEHMEM, MMEKLWUM CBOW orpaHuyeHuns. CryyaiHylo nepemen-
Hyto (Y - Y)luc(Y) MOXHO cunTaTb MMetoLLeli A-pacnpefeneHns ToNbko B TOM Clydae, ec/iv pacnpefeneHme Y rayccoso,
oueHkn y 1 1c(y) nonyyeHbl He3aBMCUMO ApPYr OT Apyra W pacnpefeneHnem BbI6OPoUHOW aucnepcun U2(y) sBRsieTcs
pacnpegeneHue xu-kBaapat. BBegeHue uncna agppekTMBHbIX cTeneHeli ceoboabl Veff [chopmyna (G.2b)] no3sonsieT pe-
LNTb TONBbKO NocneaHo npobnemy, obecneunsas ana u2(y) pacnpegeneHve, 6nn3koe K pacrnpegeneHnto Xu-ksagpar.
Mpobnema xe, cBA3aHHas C OT/IMYMEM pacnpefenieHns Y OT rayccosa, TpebyeT BKIUYEHUS B PACCMOTPEHME MOMEHTOB
60ee BbICOKOro nopsaka, Yem Jucnepcus.

G.6 3akntoveHve

G.6.1 3HaueHve koahdmLmeHTa oxsara Kp, obecrneunsatoLlee nosyyeHe MHTepeana ¢ ypoBHeM AoBepus p, 65ms-
KUM K 334@HHOMY, MOXET ObITb M3BECTHO TO/ILKO B TOM C/lyyae, ec/im UMEKTCA NOAPO6HbIE CBEAEHMS O pacnpeaeneHum
BEPOSITHOCTEN KaxKAol BXOAHOW BEMYMHBI, M €CNN 3TU pacnpefeneHnss npeobpasoBaHbl B pacnpeaesieHne BbIXOAHOM
BE/IMYMHBI. 3HaHWSA OJHWX TOMBLKO OLEHOK X, U MX CTaHA4apPTHLIX HeonpedeneHHocTel Y(X,) 418 3Tux ueneii HefoCTaTouHO.

G.6.2 MocKoNbKy HafEeXHOCTb N KOIMYECTBO MMEIOLLENCS MHAOpMaLMK NULLb B PeSKUX Clydasix CnoCOGHbI onpas-
[aTb Te rPOMO3[KME BbIYMCMEHUS, KOTOpble HEOOXoauMbl AnA npeobpas3oBaHus pacnpefeneHwini BXOAHbIX BEMYMH B
pacnpegeneHve BbIXOAHOW BEMYMHBI, NMOC/IEAHIO AOMYCTUMO 3aMEHUTb ee MpUbAmkeHneM. Vicxoas U3 LEeHTpasibHOWA
npeaensHol TeopeMbl, 06bIMHO AOCTATOYHO MPUHATL, UTO CrydaiiHas nepemeHHas (y - Y)/uc{y) umeet "-pacnpesenenve
C uMcnom cTeneHeit cBob6ospbl, paBHbIM UYKCy 3dhheKTUBHBIX cTeneHeit ceoboabl Veff ana ndy) cornacHo copmyne Yan-
uya — CatTteptyaiita [dopmyna (G.2b)], n kp = tp(veff).

G.6.3 UT06bI ncnons3oBatb chopmyny (G.2b) ana nonyyeHns veff, HEO6X0AUMO 3HATL YNC/IO CTENEHEN CBOOOAbI
V-Ans Kaxaoi cocTaBNsoLWEd CTaHAAPTHOW HeonpeaesieHHOCTU. B cnyyae oueHMBaHUS HeonpeaesieHHoCTU Tuna A
\/yonpe,qenmoT no 4Ymncny Hes3aBUCUMbIX MOBTOPHbIX Ha6n|o,quvu7|, Ha OCHOBE KOTOpPbIX Mnosiyd4eHa 3Ta oueHKa, U 4vucny
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He3aBUCUMBbIX CTaTUCTUK, CCHOPMMUPOBAHHbLIX MO 3TUM HabnoaeHnam (cm. G.3.3). B cnyvae oueHuBaHus Heornpegenex-
HOCTU Tuna B V- nonyyatoT Ha OCHOBE CYXAEHMS O HAAEXHOCTU 3TOI oueHkn [em. G.4.4 n chopmyny (G.3)].

G.6.4 Takum 06pa3oM, PeKOMEHAYEMbI MeTOZ, pacyeTa pacluMpeHHoi HeonpeaeneHHocT Up = kpucly), npegHa-
3HaYeHHOI Ans onpefenexHus uHtepeana Y =y + U c ypoBHEM AoBepus, NpubaM3NTENbHO paBHbIM 3a4aHHOMY P, BK/IO-
YaeT crepytoLye aTansi:

1) CornacHo pekoMeHAauuUaM pasaenoB 4 1 5 nonyyatoT 3HadeHns y 1 no(y)\

2) Mo noBTOpsieMoii HKe Ans yao6eTea chopMyne Yanua — Cattepryaiita [popmyna (G.2b)]

ne(y)
> 40)

HaxoAAT uncno achdeKTMBHBIX cTeneHel ceoboabl Veff. Ecnu iy(xy) nonyyeHa kak oueHka no Tuny A, To vyonpeaenstoT co-
rnacHo G.3.3 veff. Ecim u(xj) nonyyeHa kak oueHka no Tuny B 1 ee MOXHO cuMTaTh M3BECTHOI TOYHO, YTO 4acTo GbiBaeT Ha
NnpakTuKe, TO Vy—» 0o, B MPOTMBHOM C/lyyae criedyeT oueHuTb vyno doopmyrne (G.3);

3) Mo Tabnuue G.2 HaxogAT tp(veff) gna Tpebyemoro yposHsi fosepusa p. Ecnm veff— Heuenoe uucno, To tp(veff)
nosnyyatoT no Tabnuue f-pacnpenenexHns NM6o MHTepnonsumein, nnéo ymeHbluasn veffqo 6nmxalilero uenoro yumcna.

4) NMpuHumatoT Kp = tp(veff) n BolumcnsoT Up = kpnc(y).

G.6.5 B HekoTopbIX cuMTyaumsix, KOTopble, MO-BUAMMOMY, AOCTATOYHO PEAKO BCTPEYAIOTCH Ha MpakTvKe, YCNoBWS
LleHTpau1bHOW NpegesibHOV TeEopeMbl MOTYT BbINOHATLCA HELOCTATOYHO XOPOLLIO, U NOAXOL, U3/0XeHHbI B G.6.4, MoxeT
NpYBECTU K HENpuemsiemMomy pesysnbTaty. Hanpumep, ecnv B Uc(y) npeo6iafalolinii BKaj BHOCUT COCTaB/soOWasn He-
onpeAeneHHoCTH, oLeHMBaemMas U3 NPeAnosIOKEHNS CyLLeCTBOBaHVSA MPSMOYrO/IbHOro pacnpefeneHns ¢ TOUHO U3BecCT-
HbIMW TpaHMuamm, To Bo3MoxHo [npu fp (veff)> V3], uto BepxHas (y+ Up) u HmkHaAs (y - Up)) rpaHnubl HTEpBana, onpe-
aensemoro Up, 6yayT nexartb 3a npegenamu ob1actu pacnpeneneHvst BeposaTHOCTEN BbIXOAHOW BeNMunHbl Y. Kakaas n3
noAo6HbIX CUTyauUWil AO/MKHA paccMaTpyBaTbCs 0C060, HO 3a4acTyl B MX OTHOLUEHUM MOXHO MCMOJSIb30BaTb U3BECTHbIE
aHaMTUYecKne MeTofpl (Hanpumep, 4715 NoJlyYeHUst CBEPTKM HOPMasIbHOrO pacrpefesneHns ¢ npsiMoyrofbHeiM [10]).

G.6.6 YacTo B LUMPOKOM Amana3oHe NpaKTU4eCKUX MPUIOKEHUA MOXHO CUMTaTb BbINOHSAOLWMMUCA Cleaytolimne
YCNOBUSA:

- OLEeHKa y U3MepsieMoii BeNNYMHbI Y NoslyveHa Ha OCHOBE OLLeHOK Xy60/1bLLOTO YMca BXOAHbIX BENMYUH XY OnKuChI-
BaeMbIX PerynsipHoiMu (T. €. He UMEIOLLMMN 0COBEHHOCTEN) pacnpefeneHnsamMm BeposiTHOCTEN (TakuMn Kak HopMaslbHoe
1 NPAMOYTO/IbHOE);

- COOTBETCTBYIOLLME BXOAHLIM OLEHKaM CTaHAapTHble HeonpeAeneHHOCTU [/(xy), KOTopble MOryT GbiTb MO/yYeHbI
60 Kak oueHKM Mo Ty A, IM6O Kak OLEHKU Mo TUNy B, BHOCAT conocTaBMMble BKIaAbl B OLEHKY CyMMapHOi cTaHAapT-
HOIn HeonpeaeneHHocTU UC(y) pesynbTara U3MepeHus y;

-0OMYCTMMO NIMHEHOe NpubAnXKeHVe, npegnosiaraeMoe 3akOHOM TpaHChopMUPOBaHWA HeonpeneneHHoCTen
(cm. 5.1.2 n E.3.1);

- HeonpeaeneHHOCTb OLeHkN 1c(y) 4oCTaTouHO Mana BCeACTBME AOCTATOUHO 60/IbLLOTO Yncna atheKTBHbIX CTe-
neHein ceoboabl veff (Hanpumep, 6onee 10).

3T0 03Ha4aeT cobaeHne YCoBWIA LieHTpasibHONM NpeaesibHOM TeopeMbl, YTO AaeT OCHOBaHME cuMTaTb pacnpege-
NeHve BEpOATHOCTEN, XapakTepn3yemoe pesynbTaTtoM M3MEPEHUs Y U ero CYMMAapHOI CTaH4apTHOM HeonpeaeneHHOCTbI0
nc(y), HopmasbHbIM, 1 (Bciegcteme 6osbluoro 3HadveHus Veff) ucly) MoxHo paccmaTtpuBaTth Kak HaAEeXHYH OLLEHKY CTaH-
[apTHOro OTK/IOHEHUS 3TOrO pacnpegenexus. Torga, NPMHUMas BO BHUMaHWE U3/TOKEHHOE B HACTOSALLEM MPUNOXEHWN, B
4acTHOCTM BbIBOA O NMPUGIM3NTENBHOCTY NPOLEAYPbl OLEHKN HeomnpeseneHHOCTM 1 NMPakTUYecKon HelenecoobpasHocTH
pa3fiMyeHnst UHTEPBasIOB, YbM YPOBHU AOBEPUS OT/IMYAOTCA Ha 1—2 %, MOXHO NOCTYNUTL CrefyroLmm 06pa3oMm:

- MPWHATL K =2 1 npeanonoxuTb, 4to U =2uc(y) onpesfensieT nHTepBas C ypoBHEM L0BEPUS NPUGN3NTENBHO 95 %;
nm (B 6051€e OTBETCTBEHHbLIX CUTYaLUAX);

- MPVHATL K = 3 1 npegnonoxuts, 4to U = 3uc(y) onpeaensieT MHTepBasl C ypoBHEM A0BepUst Npubn3nTensHo 99 %.

XOTA ykasaHHbIli NOAX04 NPUroAeH A1 MHOMMX M3MepPUTESIbHbIX CUTyauunii, ero NPUMEHUMOCTb [/1 K&KO0r0 KOH-
KPETHOro M3MepeHus ByLeT 3aBUCEThL OT TOTO, HACKO/IbKO 6M3KMM ByLEeT cooTBETCTBUE Mexay K = 2 n t95(veff) nim mexay
K = 3 n tQYveff). Opyrumn cnoBamu, Hackosbko 61M30K GyAET ypoBeHb [OBEpUsi AN NHTepBasia, ONpefesEHHOro Yepes
U=2uc(y) wm U= 3ncly), kK 95 nnm 99 % cooTBETCTBEHHO. XOTs, Hanpumep, npu veff= 11 K = 2 6yaeT meHblue f95(11) Bcero
Ha 10 %, a K = 3 6ygeT meHbLle fg9(11) Bcero Ha 4 % (cM. Tabnuuy G.2), B psife CriyyaeB Takoe pacxoXgeHne MOXeT ObiTb
npusHaHo HenpuemnembiM. CnegyeT UMeTb B BUAY, YTo npu veff> 13 3HaueHne K = 3 gaeT MHTepBas1 C YPOBHEM [OBEPUS
6onee 99 % (cm. Tabnuuy G.2, 13 KOTOPOIi Takke BWAHO, Y4TO Npu veff—>o0o ypoBHM AOBEpUs MHTEpBa/IoB, 06pa3yeMbIxX
K =2 nK=3, paBHbl 95,45 1 99,73 % COOTBETCTBEHHO). Takmm 06pa3oM, NpakTnyeckass NPUMEHNUMOCTb U3/TOKEHHOTO NOA-
xofa onpegensietca 3HadeHveM Veff, a Take TpeboBaHMAMU, NPeabABASEMbIMA K PACLUMPEHHOW HeonpeaeneHHOCTY.
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Tabnunuya G.2 — 3HayeHus tp(v) "-pacnpefeneHnsi ¢ YNC/IOM CTeneHel cBo6oAbl v, onpedensiowye NHTepBasl OT

- tp(v) go + fp(v), B npefenax KOTOPOro HaxoAMTCS 4ONS P pacnpeenieHnst cayvaiiHoin nepemMeHHol

Uuncno creneHei

cB06OAbI v 68,27a>

1 1,84
2 1,32
3 1,20
4 1,14
5 11
6 1,09
7 1,08
8 1,07
9 1,06
10 1,05
n 1,05
12 1,04
13 1,04
14 1,04
15 1,03
16 1,03
17 1,03
18 1,03
19 1,03
20 1,03
25 1,02
30 1,02
35 1,01
40 1,01
45 1,01
50 1,01

100 1,005

00 1,000

%0

6,31
2,92
2,35
2,13
2,02
1,94
1,89
1,86
1,83
181
1,80
1,78
1,77
1,76
1,75
1,75
1,74
1,73
1,73
1,72
171
1,70
1,70
1,68
1,68
1,68

1,660
1,645

95

12,71
4,30
3,18
2,78
2,57
2,45
2,36
231
2,26
2,23
2,20
2,18
2,16
2,14
2,13
2,12
211
2,10
2,09
2,09
2,06
2,04
2,03
2,02
2,01
2,01
1,984
1,960

Hons p, %

95,45a>

13,97
4,53
331
2,87
2,65
2,52
2,43
2,37
2,32
2,28
2,25
2,23
2,21
2,20
2,18
2,17
2,16
2,15
2,14
2,13
211
2,09
2,07
2,06
2,06
2,05
2,025
2,000

9

63,66
9,92
5,84
4,60
4,03
371
3,50
3,36
3,25
3,17
311
3,05
3,01
2,98
2,95
2,92
2,90
2,88
2,86
2,85
2,79
2,75
2,72
2,70
2,69
2,68

2,626

2,576

99,73a>

235,80
19,21
9,22
6,62
551
4,90
4,53
4,28
4,09
3,96
3,85
3,76
3,69
3,64
3,59
3,54
351
3,48
3,45
3,42
3,33
3,27
3,23
3,20
3,18
3,16
3,077
3,000

a) Ecnu cnyvaliHaa nepemeHHas z pacnpegesieHa no HOpMasibHOMY 3aKOHY C MaTremMaTU4YeckyM OXugaHuem pz
N CTaHAAPTHLIM OTK/IOHEHMEM O, TO MHTEpPBaN Pz KO OyAeT HakpbiBaTb 4O/0 P pacnpeneneHns, pasHyto 68,27, 95,45
1 99,73 % npuv 3Ha4YeHNsX K, paBHbIX 1,2 U 3 COOTBETCTBEHHO.
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MpunoxeHve H
(cnpaBo4HOE)

Mpumepsbl

HacTosiliee NpunoXeHne COAEPXUT LECTb NpumepoB, H.1—H.6, M3/10XKEHHbIX C TaKOW CTENeHblo AeTanuzaumm,
YTOGbI AAaTb MOSIHOE NpeAcTaBneHne 06 OCHOBHBIX NMPUHLMMNAX OLEHMBAHUS U NPeACTaB/IEHNA HEONpPeaeNeHHOCTN u3Mme-
peHus, YCTaHOB/EHHbIX HacToAWwMM PykoBOACTBOM. BmecTe ¢ npumepamu, BK/IOYEHHBIMU B OCHOBHOM TEKCT HACTOSILLENO
PykoBOACTBa, a Takke B HEKOTOPbIE U3 €r0 MPUIOXEHWIA, OHN AOKHbI faTb BO3MOXHOCTb MO/Ib30BATEN0 HACTOSILLETO
PykoBoacTBa NpYMEHSITL 3TU NPUHLMMLI B CBOE METPOJIOrMYECKO NpakTuKe.

MoCKoNbKY NPUMeEpPbl HACTOSLLETO MPUTOXEHNA HOCAT YMCTO UNMKOCTPATUBHDBIV XapakTep, OHU GblIN NOABEPTHYTHI
Hen36eXHbIM ynpoweHnsM. Kpome TOro, U camMmy MpUMepbl, W UCMOMb3yeMble B HMX YMC/MOBbIE AaHHble NOABUPasIUCH
C HamepeHWeM caenaTb MakCUMaslbHO MOHSITHBIMM MPUHUMMBI, YCTAHOB/IEHHbIE HACTOsIWMM PykOBOACTBOM, MO3TOMY
yKazaHHble MpUMepbl He cnedyeT BOCNPUHUMATL Kak OMUCaHUA peasibHbIX M3MepeHuid. XOTAa TOUYHOCTb NpencTaBneHust
MCXOAHbIX YAC/TOBbLIX JaHHbIX TAKOBa, Kak ykaszaHa B NpUMepax, C Le/blo M36exaTtb B/IMAHUS OLIMGOK OKPYT/eHWs1 BCe Mpo-
MEXYTOUHbIE BbIYMC/IEHNSI GblIN BbINOSIHEHLI C COXPaHEHWEM GOJILLLETO YMC/a 3HAYALLMX LMP, YeM 3TO 06bIYHO fenaeT-
CSl Ha NpakTUKe. DTUM MOXET OOBSACHATLCA HEKOTOPOE OTNINYME NMPEACTaBNEHHbIX B NpUMepax pesysibTaToB BbIYMC/IEHNIA,
BK/IOYAIOLMX MaTeMaTUYeCKe omnepaummn C HECKOSIbKMMU YfieHaMK, OT TeX, YTO 6blinv Gbl MOJTYYEHbI C COXPAHEHWUEM
OrpaHMYEeHHOro Yncna 3Havalmx UMp B COOTBETCTBUMN C UCXOAHBIMU AAHHBIMU.

B HacTosAweM PykoBOACTBE MoAYEpKMBAETCS, UYTO KacCcudpukaums MeTOA0B BbIMUC/IEHUSI COCTaB/ISOLWMX He-
onpeAeneHHoCTN Ha OLeHMBaHMe Tna A 1 Tuna B nprvBeAeHa TOMbKO A1 yA06CTBa U YTO 3HaHMSI cnoco6a nosyyeHus
OLIEHKM He TpebyeTcs AN BbIYMCNEHWA CYMMapHOI CTaHAApPTHOW HeonpeAeneHHOCTM WMAM pacluMpPeHHOR Heonpepae-
NEHHOCTK, NMOCKOJIbKY BCE COCTaB/IsOLWME HeonpeaeseHHoCTU obpabatbiBatoTcsl eAuHbiM o6pasom (cm. 3.3.4, 5.1.2
n E.3.7). Moatomy B npuMepax cnocob NosyyYeHUs OLEHKM KOHKPETHOI COCTaBAsLLE HeonpeaeneHHoCTU cnewu-
a/IbHO He ykasblBaeTcsi. Ho M3 U3noxeHus npumepa OyAeT siCHO, kakuM 06pa3oM MoJjlydeHa OLEeHKa TOW MM MHOM
COCTaBNALLEN.

H.1 KasimbpoBka KOHLEBOWN Mepbl 4/IHbI

3TOT NpuMep MoKasblBaeT, YTo Aaxe NpocTast 3afadva U3MEePeHUs MOXET BK/IoYaTb TOHKUE acnekTbl OLeHUBaHWs
HeonpeAeneHHOCTH.

H.1.1 N3mepuTtenbHaa 3agada

[NuvHy KoHLEBOI Mepbl OnpefensioT CpaBHEHNEM C 3Ta/IOHOM. HoMWHabHast A/IMHa W KOHLEBOW Mepbl, 1 3Taslo-
Ha — 50 mMM. MpAMOIA pe3ynbTaT CANYeHUs 3TUX ABYX KOHLEBbIX Mep NO3BO/ISET MOMYUUTb PaA3HOCTb X ANVH d, KOTOpPYIO
MOXHO MPefCTaBUTbL B BUAE

d=/(1+a0)-/s(l +as0s), (H.1)

roe /| — v3mepsieMas BeMYMHA, T. €. A/IMHA Kannbpyemoii KoHLEeBOW mepbl npu 20 °C;
Is — pnuHa atanoHa npu 20 °C, npvBefeHHas B cepTudmkaTe 0 KasImbpoBke;

aunas — koadhh1umeHTbl TENIOBOTO pPaclUMpeHusi, COOTBETCTBEHHO, KasIMbpyeMoii KOHLLEBOI Mepbl A/IHbI U 3Ta/I0Ha;
0 n 0S — OTK/IOHEHUS TeMMepaTypbl, COOTBETCTBEHHO, KOHLIEBOW MepbI 1 3Ta/I0Ha OT HOpMasibHOW TemnepaTtypbl 20 °C.

H.1.2 MatemaTtnyeckasd Moaesib

Wcxoga us chopmynbl (H.1) matematuyeckas mogesb ANs U3MeEPSeMOl BeNMYuHbl MOXET 6biTb MpeAcTaBfieHa B
Buae

| = Is{" +as®s) +d

s < 1s +d +1s («£05  “0)+e (H2)

Ecnn pasHocTb Temnepartyp Kanvbpyemoli KOHLEeBOlM Mepbl M 3TasloHa 3anucatb kak 50 = 0 - 0S, a pa3HOCTb UX
KO3(hhMnLMEHTOB TEMIOBOIO paclumpeHus Kak 5a = a - as, 1o popmyna (H.2) npumet Bug

| - f(ls,d,as,0,5a,50)=1s +d- Is(Sa+0+as -50). (H.3)

Mpepnonaraetcs, YTo oueHkM 5a 1 50 (HO He OLEHKM UX HEOMPEeAENEeHHOCTER) paBHbl Hy/ 1 YTo as, 0, 5a, 50 He-
KOppenmpoBaHHbl. (OTMETUM, 4TO ecnin 6bl n3MepsieMas BennumHa 6biia BblpaxeHa vepes 0, 0S, a n as, To HeobXxoauMOo
6b1710 6bl yunTbIBaTH KOppensauuio Mexgy 0 n 0Su mexay a n as.)

M3 chopmynbl (H.3) BAAHO, UTO OLlEHKA M3MEPSEMOI BennumHbl | MOXET ObITb NoMyyYeHa cymmmpoBaHvem Is n d,
roe |s — anuHa atanoHa npu 20 °C, ykasaHHas B cepTudimkarte o kaimbpoBke, a d — oueHka BenuuuHbl d, nosyYeHHas
Kak cpefiHee apudyMeTnyeckoe rno M = 5 He3aBNCMMbIM MOBTOPHLIM HabMAeHUAM. CyMMapHY0 CTaHAapTHY0 Heornpese-
neHHocTb ndl) oueHkn / nonyyatot, npumeHas gopmyny (10) k popmyne (H.3), kak 6yaeT nokasaHo HWxke.

MpumedyaHne — B Uensx ynpoLieHns 3anicu 34ecb 1M B ApYrux npumMepax MCcnosib3oBaHbl OAnHaKoBble 060-
3HaYeHus A9 C/1y4alHON NEPEMEHHON 1 ee OLEHKU.
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H.1.3 Ancnepcun cocTaB/ISoWMX HeornpeaeieHHOCTU
OCHOBHble pe3ynbTaTbl BbIUMCIEHWA, OTHOCALLMXCA K HACTOALLEMY NpuMepy, cobpaHbl B Tabnmue H.1.
C yyeToM cAenaHHoro npegnonoxexus, 4yto 8a = 0 n 50 = 0, npumeHeHne dpopmysbl (10) K hopmyne (H.3) pnaet

uc(7)=cl u2(!s) +cdu2 (d)+cls u2 (as ) +cl u2 () +cL u2 (8a) +° 242 (50)- (H4)
rae cs=dfldls = 1- (5a *0 +as80) = 1,

cd= dfldd = 1;
caS=dfldas =- 7SSm0 =0;

cO=df/dQ=- Is+5a=0;

c8a=df/dba =- Is «0;

c80=dffdSQ = - Is mas.

Takum obpazom,

uc(;) =u2[1s) +u2 (d) +isg2u2 (6a) + 71aln2 (80)- (H-5)
H. 1.3.1 HeonpegeneHHOCTb KanMbpoBKM aTanoHa u(ls)
CepTudpmkat o kambpoBKe yKa3blBaeT 3HAYEHME PaCLLUMPEHHON HeonpeaeeHHOCTH AnnHbl aTasioHa U =0,075 MkM

N COOBLLAET, YTO 3TO 3Ha4YeHne Obl10 NOSlYYEHO C UCMOMb30BaHNEM KOahdULMeHTa oxBaTa K = 3. ITO NO3BONSAET MONy-
UnTb creaytolee 3HaYeHe CTaHAAPTHON HeonpeaeneHHOCTU:

u(ls) = 0,075/3 = 0,025 MKM UK 25 HM.

H.1.3.2 HeonpefeneHHOCTb M3MepeHnst pasHocTy aavH u{d)

Bbi6OpoOUHOE CTaHAAPTHOE OTK/IOHEHME, XapaKTepusylollee pesysbTar cpaBHeHus | 1 /5, 6bl10 NOAYyYeHO Ha Oc-
HoBe 25 MOBTOPHbIX HaGMIOAEHWA Pa3HOCTU ANMH ABYX KOHUEBbIX Mep M cocTasuio 13 Hwm. [MNpoueaypa kanvbposkw,
onvcaHHas B HacTOSILLEM NMpUMepe, nNpedycMaTpuBaeT NPOBeAEHNE NSATW NOBTOPHbLIX HAGMAEHNIA. Takum 06pa3oM, CTaH-
AapTHas HeonpefeneHHOCTb CpeaHero apmdMeTMUeckoro no aTMM HabAAEHNSAM MOXET ObITb NosydeHa kak (cm. 4.2.4)

=13/n/5 =5,8 Hm.

CornacHo ceptudmkarty 0 KambpoBKe KOMMapaTopa, MCNosb3yeMoro Asisi cpaBHeHus 1 u |'s, BHOcMMas um B pe-
3ynbTaT U3MEepPeHNst HeornpeaeneHHOCTb, «06yC/IoBNeHHas Cy4YaiHbIMU MOrPELHOCTAMUY», cocTaenseT + 0,01 mMkM npu
ypoBHe fosepus 95 % v onpegesneHa rno LWecT! NoBTOPHbIM U3MEepPeHUSIM. 3TO NO3BONASET NONYYNTb OLEHKY COOTBETCTBY-
HOLel cTaHAapTHOW HeonpeaeneHHocTn, ucnonbaya /95(5) = 2,57 ana v =6 - 1 =5 cTeneHei cBoboasl (cm. Tabnvuy G.2
npunoxexHus G), Kak

n(g) =0,01/2,57 =0,0039 MkM nm 3,9 HM.

HeonpeneneHHOCTb, «0BYCNOB/IEHHAs CUCTEMATMYECKMMU MOTPELLHOCTAMUY, B cepTudmkaTe o kaimbpoBke ykasa-
Ha paBHoi1 0,02 MKM «Ha YpOBHe Tpu curMa». Toraa COOTBETCTBYHOLLYHO CTaHAAPTHYIO HEONPEeAENIEHHOCTb, CBSA3aHHYI0 C
cucTemMaTMyeckummn adpcpektamm B pesysibtate NPUMEHEHNS aHHOTO CPeAcTBa M3MepeHUli, MOXHO OnNpesenuTb Kak

a(cf2) =0,02/3 =0,0067 mMkm mnm 6,7 HW.

O6LwuiA BKNaa HeonpeaeneHHoCTH, CBSA3aHHON ¢ namepeHnemM d 1 BbIPaXXEHHOI yepe3 CyMMy OLIeHOK Aucnepcuid,
oynet

u2(d) =u2[d}+un2 (@) +u2(d2) =93 HmM2
um
u{d) = 9,7 Hwm.

Ta6nnya HI1 — CocTaBnsawwme CTaHAapPTHON HeonpeaeneHHOCTU

CocTaBnsawwas
. 3HauyeHne df i i . Yucno
cTaHgapTHoO o ui (1) =\ci\u{xi) o
VICTOYHUK HeonpeaeneHHoCcTn CTaHOapTHOU “ . cTeneHen
HeonpegeneHHoCTH a“ dxj
n(x.) HeonpefeneHHocTn HM cBobofabl v
u(ls) KanmbpoBKa  3Ta/IOHHOW  KOHLIEBOIA 25 HM 1 25 18
Mepbl AIHbI
u(d) Vi3amepeHne pasHOCTU OJIMH KOHLIEBbIX 9,7 Hm 1 9,7 25,6
mep
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OkoHuaHne Tabnmupl H. 1

CocTaBnsawwasn
o 3HaveHne df v e ) Yucno
CTaHgapTHOWN . i(1) =\civu(xj) .
VICTOYHUK HeonpeaeneHHocTn cTaHgapTHoOu cTeneHemn
HeonpeaeneHHocTH c - d§
] HeonpeaesnieHHoOCTn HM cB06OAbI V
n(d) MoBTOpHbIE HabMOAEHNSA 5,8 HM 24
n(cp) CnyuaiiHble agothekTbl komnaparTopa 3,9 HM 5
u{d2) Cuctematnyeckme acpdekTbl Komnapa- 6,7 HM 8
Topa
“(as) KoathchuumeHT TennoBoro paclumpe- 1,2 .10"6°C-1 0 0
HWS1 3TA/IOHHON KOHLIEBOV Mepbl
u(0) Temnepatypa crona 041 °C 0 0
i/(0) CpegHsas TemnepaTypa crona 0,2 °C
U(A) KonebaHus Temnepatypbl NoMeLLEHUS 0,35 °C
8a) PasHocTb KoathuumeHToB pacwmpe- 0,58 - 10-60C~1 -/m0 2,9 50
HWS1 KOHLEBbIX Mep
n(50) Pa3HoCcTb TemnepaTtyp KOHLEBbLIX Mep 0,029 °C ~ ' as 16,6 2

M -| «2() " 1002 HMm2

uc(/) = 32 HM

veff(7)

16

HeonpegeneHHOCTb, «06YCOB/IEHHAsA CUCTEMATUYECKMI NOTPELLIHOCTAMU», B CEPTUCHMKATE O KasIMBGPOBKE yKasa-
Ha paBHoI 0,02 MKM «Ha YpOBHe Tpu curMax». Toraa COOTBETCTBYHOLLYHO CTaHAAPTHYI0 HEONpPeAesIeHHOCTb, CBA3AHHYH C
cucTemMaTMyeckummn adpcpekTamm B pesysibtate NPUMEHEHNS aHHOTO CpeAcTBa M3MepPeHUli, MOXHO ONpesenuTb Kak

u(d2) = 0,02/3 = 0,0067 MKM WK 6,7 HM.

O6Lwwuii BKNag, HeonpeaeneHHOCTH, CBSI3aHHON C M3MepeHeM d 1 BbIPaXEHHOW Yepe3 CyMMy OLEHOK AUCTEePCUiA,
oynet

u2[d) =u2(d*+u2(d™ +u2(d2} =93 HmM2
unm
u(d) = 9,7 Hw.

H. 1.3.3 HeonpeaeneHHOCTb OLEHKN KO3dhdmuUmeHTa TENSIOBOrO paclumpeHus u(as)

3BeCTHOE 3Ha4YeHVe TEMOBOr0 PacLUMPEHWS 3Ta/IOHHOW KOHLIEBOM Mepbl paBHO s = 11,5 ¢ 10~6 °C~1 ¢ Heonpe-
[ENEHHOCTbIO, XapaKTepr3yeMoi NpPsIMOYro/ibHbIM pacrnpefenieHneM c rpaHmuammn + 2 « 10~6 °C-1. Torga ctaHgapTHas
HeonpegeneHHOCTb 6yaeT pasHa [cM. chopmyny (7)]

u(as)=2+10 6/>/3 =12+10-6 °C-1.

Mockonbky, Kak ykasaHo B H.1.3, caS=dfldas =- | s +50 = 0, gaHHas cocTaBnsoLWwan HeonpeaeeHHOCT! He BHOCUT
BKNaj, B HEONPEeAE/IeHHOCTb U3MEPEHUS /, €C/IN yunTbIBaTb TO/IbKO Y/IEHLI pas3/ioXeHus nepeoro nopsgka. OgHako npu
yyeTe cnaraemblx BTOPOro nopsifka 3Ty COCTaB/IALLY0 HE06X0AMMO NPUHATL BO BHUMaHWe (cMm. H.1.7).

H.1.3.4 HeonpeaeneHHOCTb OLEHKN OTK/IOHEHUS TeMnepaTypbl KOHUEBOW Mepbl ganHbl iv(0)

TemnepaTtypa NOBEPXHOCTU M3MEPUTENbHOrO CToNa ykasaHa pasHoi (19,9 + 0,5) °C. Peructpauns Temneparypsbl
BO BPEMS KaXK0ro OTAEMbHOro Hab/IloAeHNs He NPOBOAMTCA. YKa3aHo, YTO YCTaHOB/IEHHbI MakCMasbHbI CABUT TEMMe-
patypbl A = 0,5 °C He xapakTepusyeT HeonpeAeneHHOCTb 3ajaHns cpefHel TemnepaTypbl CTONa, a npeactaBnseT coboi
amnanTygy noyTy rapMOHUYECKMX U3MEHEHUI TeMNepaTypbl B U30IMPOBAHHOW TepMoAMHaMMyeckoin cucteme. OTKIOHe-
HVe cpeHein TemnepaTtypbl CTo/a OT HOPMas/lbHOW cocTaBnsieT

0=19,9-20 =-0,1 °C.

CraHgapTHaa HeonpeneneHHOCTb 3TO BeMUMHbI (NpeAcTaBsowas coboil HeonpeaeneHHOCTb OLEHKM CPeaHero
3HaYyeHusa TeMnepaTypbl CToNa) ykasaHa paBHol

n(0) =02 °C.
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FapMoHuYeckme konebaHus TemnepaTtypbl BO BPEMEHU COOTBETCTBYHOT 1/-06pasHOMy pacnpefeneHuio 3HauYeHui
Temnepartypbl (MIOTHOCTb pacnpefeneHns BepOSITHOCTEN nveeT hopMy apKCMHYCa) CO CTaHAapTHbIM OTK/TIOHEHUEM

(M) = 0.50/2 = 0,35 °C.

3a oueHKy OTKI0HeHUs1 TemnepaTtypbl 0 MOXHO NpUHATL 0, a cTaHA4ApPTHOEe OTK/IOHEHWE 3TON BE/IMYUHBLI MOYUNTb
13 hopMy/ibl

12(0) = u2(0) +U2(A) = 0,165 (°C)2,

4yTO naet
n(6) =041 °C.

Mockonbky, kak ykaszaHo B H.1.3, c0=dffdQ =-7 S +8a = 0, gaHHasi cocTaBnatoLlas HeonpeneneHHOCTU He BHOCUT
BKNaf, B HEONpPeAe/leHHOCTb U3MepeHus /, eC/IN yunTbiBaTb TOSILKO Y/EHbl pas3/ioXeHus nepsoro nopsagka. OfHako npu
yyeTe cnaraemMbIx BTOPOro nopsajka 3Ty COCTaB/IALLYI0 He06X0AMMO NPUHATL BO BHUMaHWe (cM. H.1.7).

H.1.3.5 HeonpefeneHHOCTb OLEeHKM pa3HOCTW Ko3dhdMLMEeHTOB paclumperus U(5a)

VimetoLmecs OUEeHKM MO3BONAT NPEANoNOXUTL, YTO 8a UMEET paBHOMEPHOE pacnpefeneHune B npegenax rpaHuly
+ 1 mkO-6 °C* 1. 3T0 COOTBETCTBYET CTAaHAAPTHOI HeonpeaeneHHOCTM

n(sa) = 1-10~6/>/3 = 0,58 -KI'6 °C-1

H.1.3.6 HeonpeaeneHHOCTb OLEHKN pa3HOCTU TeMnepaTyp KOHLUEBbIX Mep AanHbl u(S0)

MpegnonaraeTcs, 4TO 3Ta/IOHHAsA U KaMbpyemas KOHLEBble Mepbl UMENT OAMHAKOBble TeMNepaTypbl, Pa3HOCTb
MeX/y KOTOPbIMU MOXET C PaBHO BEPOSITHOCTLIO HAXOAWUTLCS B Nt0GON Touke MHTepBana ot - 0,05 °C go + 0,05 °C. 310
COOTBETCTBYET CTaHAAPTHON HeonpeaeneHHOCTH

n(50) = 0,06/1/3 = 0,029 °C.

H.1.4 CymmapHas cTaHZapTHas HeornpeaesieHHOCTb

CyMMapHyto CTaHapTHY0 HeonpeaeneHHocTb Uc{l) paccumTbiBaloT U3 chopmysibl (H.5), B KOTOPYHO BMECTO BE/IAYMH
NOACTABAAT UX YNC/IOBbIE 3HAUEHMS!:

2(/) = (25 HM)2+(9,7 HM)2+(0,05 HM)2(-0,1 °C)2(0,58 +10"6 °C"1)2+ (H.62)

+(0,05 m)2(11,5-10-6 °C-1)2(0,029 °C)2 =

=(25 HM)2+(9,7 HM)2+(2,9 HM)2+(16,6 HM)2=1002 HM2

nn
ncf{l) = 32 Hwm.

BuaHo, 4TO AOMMHMPYIOLLEN COCTaBNSAIOLWEn HeonpeneneHHOCTW ABMSETC HeonpeAeneHHOCTb, CBA3aHHas C aTa-
noHom, uc() =25 Hwm.

H.1.5 OkoHYaTe/ bHbIV pe3ynbTar

CepTndnkaT 0 kanMbpOBKe 3TANIOHHOW KOHLUEBOW Mepbl A/IMHbI YKa3blBaeT B kayecTBe ee AnvHbl npu 20 °C
Is =50,000623 mm. CpeaHee apudmeTndeckoe d nsTv HabGnogeHUA pa3HOCTU ASIMH KanIMGpyeMOn U 3Ta/IOHHON KOH-
LEBbIX Mep cocTaBnsieT 215 HM. Takum obpasom, nockonbky / =1s +d (cm. H.1.2), To gnnHa | Kannbpyemoi KOHLLEBOA
Mepbl gavHbl npy 20 °C coctaenset 50,000838 mm. Toraa B COOTBETCTBUN C 7.2.2 OKOHYATENbHbIV pesysbTaT M3MepeHus
MOXHO NpeACTaBUTb B CNEAYIOWEM BUAE:

«/ = 50,000838 mMM; cymmapHas ctaHfapTHas HeornpefesieHHOCTb UC = 32 HM; OTHOCUTesIbHas CyMMapHas CTaH-
JapTHasi HeonpegeneHHocTb U jl= 6,4 m10~7».

H.1.6 PacwumpeHHan HeonpenesieHHOCTb

MycTb TpebyeTca NoAyYnTb pacluMpeHHyo HeonpeaeneHHocTb U = K9MC(1), COOTBETCTBYHOLLYIO UHTEPBASTY C YPOBHEM
Josepus npubamsutensHo 99 %. Mpoueaypa, KOTOpyo A4/18 3TOro crieflyeT UCNo/b30BaTb, ycTaHoBNeHa B G.6.4, a Heobxoau-
Mble 3HAYEHUs Yncna CTeneHein cBoboabl NpueeaeHsbl B Tabnmue H.1. 3T 3HaueHnst Gbin NnoyyeHbl cneayrowyM 06pasom.

1) HeonpegeneHHOCTb KanbpoBky sTanoHa u(ls) [H.1.3.1]. B cepTudpmkate 0 KasIMbpoBKe yKasaHo, UYTO YMC/I0
9heKTMBHBIX CTerneHel cBO6OAbI NPY NOMyYEHU CYMMApHOI CTaH4apTHON HeonpeaeneHHOCTH (M3 KOTOPOi MosyyeHa
npvBeAeHHas B cepTuhmkate paclumMpeHHasi HeonpeaeneHHoCcTb) cocTasnsno veff(/s) = 18.

2) HeonpepeneHHoCTb M3MepeHus pasHocTw aavH u(d) [H.1.3.2]. XoTts 3HayeHve d B npolecce M3MepeHus
Mo/ly4yaloT Ha OCHOBE MSATU MOBTOPHbLIX HabGMOAeHUN, HeonpeAeneHHOCTb 3Tol BenmuuHbl u(d) nosyyeHa Ha ocHose
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npeaLwecTByoWwmx 25 He3aBUCHMbIX HabMOOEHWI, YTO MO3BOMSET OLEHWTb YWUC/IO CTeneHei cBo6ogpl ana u(of) kak
v(d) =25 - 1 =24 (cMm. npumeyaHue k H.3.6). Uncno cteneHell cBoboabl ansi HeonpeaeneHHocTv v(d1), o6ycnoBneHHoi
C/lyYaiiHbIMK achbdhekTamm Npy M3MEPEHMSAX KoMnapaTopom, cocTaenseT v(dl) =6-1 =5, nockosibky oueHka d16biia no-
NlyyeHa Ha OCHOBE LUECTV MOBTOPHbIX U3MEPEHWA. BO3MOXHYI0 HETOUHOCTb 3asB/IEHHON HeonpeaeneHHocTn + 0,02 Mk,
CBSA3aHHOW C cuctemMaTmyeckummn addekTaMmn npy 3MepeHnsxX KOMNapaTtopoM, MOXHO OLEeHWUTb B 25 %, Torga cornacHo
cdopmyne (G.3) cOOTBETCTBYHOLLEE YNCIO CTENEHen cBoboabl byaeT v(d2) = 8 (cm. npumep B G.4.2). Mocne 3Toro umcno
appekTMBHBIX cTeneHeli ceoboabl ana u{d), veff(d), MoxeT 6bITb NonyyeHo no dopmyne (G.2b):

v (cl]_[u2(B)+u2(”™) +u2(d2 )f (2.7 Hm)4
ef ud (tf) ~u2(dl1) i u2(d2) (5,8 HM)4 ! (3,9 HM)4 | (6,7 HM)4
v(d) + v(d") + v(d2) 24 + 5 + 8

3) HeonpegeneHHOCTb OLEHKM pa3HOCTY KoadhdhmLmeHToB paclumpeHns u(8a) [H.1.3.5]. Bo3MOXHYH HETOYHOCTb
OLIEHEHHBIX rpaHnL, - 0,05 °C~1Bapuaupnii 8a MOXHO cunTaTth paBHO 10 %. 3To NO3BONAET NoyunTb No dopmyne (G.3)
v(5a) = 50.

4) HeonpefeneHHOCTb OLEHKM Pa3HOCTUW TemnepaTyp KOHLEBbLIX Mep AnvHbI u(80) [H.1.3.6]. BO3MOXHY HeTou-
HOCTb OLUEHKM MHTepBana oT - 0,05 °C go + 0,05 °C Bapuauuii pasHocTn TemnepaTtyp 80 MOXHO cuuTaTb paBHOW 50 %.
370 no3BonAeT noayuntb no copmyne (G.3) v(8a) = 2.

Uucno adpdekTmBHbIX cTeneHein cBobogpl VEff(7) paccuntbiBaoT no dopmyne (G.2b) aHaniorMyHO TOMy, Kak 3TO
caenaHo gns veft(d) B nepeuncnendun 2). Ncnonb3oBaHue dhopmyn (H.6b) n (H.6C), a Takke 3HaYeHuss yncesn cTeneHemn
cB06Obl, ONpefeneHHbIX B nepeyncieHnsx 1)—4), no3sonseT nonyuntb

(32 HM)4 16.7
ve/f(7) (25 HM)4 (9,7 HM)4 (2,9 HM)4 (16,6 HM)4 .

18 + 250 + 50 + 2

UTto6bl NOMYYNTb 3HAYEHWE PACLUMPEHHOW HeOoMNpeaeieHHOCTY, AaHHOe 3HaYeHue CreayeT OKPYI/IUTb A0 MEHbLUETO Le-
noro uncna, T. e. npuHATb Veff(/) = 16. 13 Tabnnupl G.2 BrgHO, yto f99(16) = 2,92. 310 faeT 1/9 = f9Y(16)uc(/) = 2,92 32 = 93 Hwm.
B cooTBeTCTBUM C 7.2.4 OKOHYATE/bHbIV pe3y/bTaT N3MepeHnss MOXHO NpeAcTaBUTb B CrieAytoleM Buae:

«/ =50,000838 + 0,000093 mMm, rge 4Mcno, cTosiLee Mnocse 3Haka «+», — pacllupeHHas HeonpenesieHHoCTb
U = Kuc, nonyyeHHas ansi CyMMapHOW CTaHAApPTHOM HeonpegeneHHocTn UC = 32 HM 1 KoadodhmumeHTa oxeata K = 2,92,
COOTBETCTBYHIOLLENO YPOBHIO AoBepus 99 % ana ~-pacnpefdeneHnst ¢ v = 16 cteneHsiMm cBo6oAbl; OTHOCUTENbHAs paclum-
peHHast HeonpegeneHHocTb U/1= 1,9 « 10~6».

H.1.7 Y4eT uneHoB pasfioXXeHnsd BTOPOro nopsiika Masioctu

B npumevaHun K 5.1.2 nogyepkuaetcs, Yto dpopmyna (10) [Mcnosb3oBaHHas B HACTOSILLEM Mpumepe Ans nosy-
UEHMs1 CyMMapHOI cTaHAapTHoOW HeonpedeneHHocT UC(1)] omkHa BbiTb AOMOSIHEHA Y/IEHAMW PA3/IOKEHUS BTOPOro no-
pafka, ecnm HenuHeHoctb chyHKumM Y = f (X X2......XN) HaCTONbKO CyLLECTBEHHA, YTO 3TUMM YIEHAMMW HEsb3si NpPeHe-
6peyb. VIMEHHO Takaa cuTyauuss UMeeT MecTo B HACTOSILLEM MpUMepe, NO3TOMY BbILLEOMNUCAHHYIO NPoLeaypYy NonyyveHns
nc(l) Henb3sa cunTaTh NOMHOW. [lonosiHeHMe npaBoii YacTy hopmysbl (H.3) uneHaMu BTOPOro nopsika MasocTy COrflacHo
npumeyaHuio kK 5.1.2 npueBoguT K nosiefieHuo B coopmyne (H.5) ABYX HOBLIX CriaraeMbIX, KOTOPbIMU HEMb3A NpeHebpeys:

/ln2(5a)a2(0) n /la2(as)a2(80), — HO TONbKO NEPBbIi U3 3TUX CraraembIX BHOCUT 3HauYuMbIA Bknag B UO(D):

/su(5a)u(0) = (0,05 m)(0,58 +10_6 °C-1)(0,41 °C) = 11,7 Hwm;
/su(as)u(50) = (0,05 m)(1,2 «10~6 °C-1(0,029 °C) =17 Hm.

Takum 06pa3oM, y4eT YIEHOB BTOPOro nopsigka nosbiwaeT 3HaveHne o) ¢ 32 go 34 Hw.

H.2 OpgHoBpeMeHHOe n3MepeHre akTUBHOIO U PeakTUBHOIO COI'IpOTMB!'IEHMVI

3TOT Nprmep AeMOHCTPUPYET OAHOBPEMEHHOE MOJTyYEHNE OLEHOK HECKObKMX U3MepsieMblX (BbIXOAHbIX) BENUVH
B XOfle OJHOr0 MU3MEpPEHVS U KOPPEALMIO Mexay 3TUMK oLeHKamu. OH OrpaHuyMBaeTCsi PacCMOTPEHEM HeonpeeneH-
HOCTW, 06YC/OB/IEHHO CryYaliHbIMU BapuaLmsmMym NOBTOPHbIX HAGMOAEHWA, B TO BpeMS Kak B peasibHbIX U3MepUTESbHbIX
cUTyaLusX Npy OLeHMBaHUM HeonpeaeneHHOCT pesynbTaToB U3MEePeHUs HeobXoAMMO ByAeT yuuTbiBaTb Takke Heornpe-
[leNeHHOCTY MOonpaBoK Ha cuctemaTuyeckme aduhekTbl. MpmBeaeHsl ABa cnocoba aHanmsa UCXO4HbIX AaHHbIX, NPUBOAS-
LLMX, MO CYLLECTBY, K OANHAKOBbIM YMC/IOBbIM pe3ynbtaram.

H2.1 N3vepuTtenbHasa 3afava

AKTUBHOE CONPOTUBAEHNE R 1 peakTMBHOE CONPOTUB/IEHNE X 3/IEMEHTA LENU ONpeaensoT nytem UMepeHns am-
nAMTYAbl V U3MEHSIIOLLENCA N0 rapMOHUYECKOMY 3aKOHY pa3HOCTU NOTEHLUMANO0B Ha ero kiemMMax, amnautyasl | npoxoas-
LLiero yepes 3/IeMEHT NepeMeHHOro ToKa, a Takke (ha3oBoro cApura mexay nepemMeHHbIM HanpsxeHmem Vi nepeMeHHbIM
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TokoM V. Takum 06pa3oM, UMEHTCA TPW BXOAHble Be/MuMHbL V, | 1 d) — 1 Tpy BbIXOAHbIE (M3MEpSieMble BESIMUYMHbI):
R, X n moaynb nonHoro umnegaHca anemeHTa uenu Z. TNOCKONbKY BbIXOAHbIE BE/UYMHLI CBSi3@aHbl COOTHOLLEHUEM
Z2 =R2+ X2, TO 4NC/0 HE3aBUCHMbIX BbIXOAHbIX BEIMYMH PABHO ABYM.

H.2.2 Matematnyeckana modesib N UCXOAHbIE JaHHbIe

V3amepsiemMble BEMUMHBI CBA3aHbl C BXOAHbIMY BEMYMHAMK 3aKoHOM Oma:

B:)\/{:oscp, )‘é:ygin'(p, Z= v \H-?)q

MycTb B OAHMX M TEX Xe ycnoBusix (cm. B.2.15) npoBeAeHo NATb OAHOBPEMEHHbIX HAGIHAEHWI BXOAHbLIX BE/INUMH V,
| 1 o PesynbTarbl 3TvX HabMKOAEHWIA NpeacTaB/ieHbl B Tabnmue H.2. B Toih e Tabnvue 4718 Kakaoin BXOAHOW BENMYUHBI Npu-
BefeHbl cpefHue apudmeTnieckme no aTuM HabloAEHVSM 1 BbIGOPOYHbIE CTaHAAPTHBbIE OTKIOHEHWS OT 3TWUX CPEeAHUX 3Ha-
YeHuiA, BbluMcneHHble no oopmynam (3) u (5). CpegHue apudmeTnyeckne 6epyTcs B KaUecTBE HauyuyLLMX OLEHOK MaTematy-
YECKUX OXUAAHWIA BXOAHBIX BE/MYMH, @ BbIGOPOYHbIE CTaHAAPTHLIE OTK/IOHEHNS NPEACTaB/IAHT COO0 MX HEONPEAE/TIEHHOCTY.

Mockonbky cpefgHue apudmetuyeckne V, | 1 @ nony4yarT U3 OAHOBPEMEHHbIX HAG/IHOAEHWIA, TO OHU BYayT Koppe-
JIMPOBaHHbI, 1 3TV KOPPEALMN A0/MKHbI NMPUHUMATBLCSA BO BHUMAaHMWE MPU BblYMCIEHUN CTaHAAPTHBLIX HeonpeaeneHHocTen
nsmepsiembix BennuvH R, X 1 Z. KoahduumeHTbl koppensauum nerko noayyuntb no dpopmysne (14), ncnonb3ys 3HaveHusi

s(V,I}, s(\Zcp) n s(/,tp), paccunTtaHHble no dpopmyne (17). PesynbTatbl BblUUCNEHUI BKIOYEHbI B Tabnuuy H.2. Mpu
3TOM cnegyeT NMOMHUTb, YTo FIXr Xj) = X, x;) nr(xt x,) = 1L

H.2.3 Pe3ynbTatbl (Cnocob 1)

PesynbTtarthl aHanm3a gaHHbIx Cnocobom 1 ceefeHbl B Tabauly H.3.

3HauyeHus Tpex nsmepsieMblx BesimunH R, X 1 Z nonyyaroT no doopmyne (H.7), noactasnss sBmecto V, | n ¢ nx cpea-
Hve apudmeTnyeckne V, | 1 ® cOOTBETCTBEHHO, NpuBeAeHHble B Tabnuue H.2. MNockosnbKy, Kak ykasaHo Bbiwe, V, |
W ¢ KOPPennpoBaHHbl, TO CTaHAapTHble HeonpeAeneHHOCTH OLEHOK BbIXOAHbIX BenmuvH R, X n Z nonyyatot no dopmy-
ne (16). B kayecTBe npumepa pacCMOTPUM MOJSlyYeHME OLEHKM CyMMapHOI HeonpegeneHHocT! Z. 3ameHss B dhopmyne

(16) x1Ha V, x2Ha a fHa dpyHKUMoHaNbHOe cooTHoweHne Z =V(T, nonyyaem:

Ta6nuya H.2 — 3HaueHns BxoaHbIX BenumH V, | 1 ) NoslyueHHble B cepun 13 NSTU OAHOBPEMEHHbIX HaG/toAeHui

BXO,CI.HbIe BETNYUHBbI
Homep HabnogeHuns K

V, B [, mA ¢ pag
1 5,007 19,663 1,045 6
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
CpefHee apumMeTMyeckoe V =4,9990 T=19,6610 ®=1,04446
BbIGOPOYHOE CTaHAAPTHOE OTK/IOHEHWE CPeaHEro s(v) =0,0032 s(/) =0,0095 s(<p) = 0,00075

KoathpomumeHTbl koppensuum

r(V,T) =-0,36
r(\7,¢h) = 0,86
r(7,) = -0,65

w(z) =(f) W v)Hf) RO +2(=)(~E)UvM/HV/)= (H.8a)
2 2 ,
72 +22™(01 270 UMY ()] (H.8b)
Y I \Y I
7
mern =un2(V) +uj (1)- 2ur Vur (/)r(Vj)), (H.8¢c)

roe u(\) =s(\), u(/) =s(/), a NOACTPOYHLIA MHAEKC T B MocneaHei chopmyne o3HayaeT, YUTO BMECTO HeornpegesneH-
HOCTM OLEHKM BEIMYMHbI paccMaTpuBaEeTCs ee OTHOcUTe/lbHasA HeonpeaeneHHocTb. MoacrasuB B doopmysy (H.8a) coot-
BETCTBYIOLME 3HAUYEHUS1 13 Tabnmubl H.2, nonyyaem udZ) = 0,236 Owm.
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M3mepsiemble (BbIXOAHbIE) BEMMUMHBI OYAyT KOPPEIMPOBAHHbI, NMOCKOSIbKY 3aBUCST OT OfHUX U TEX e BXOAHbIX Be-
JMYMH. DNEMEHTbI KOBapHaLMOHHOM MaTpuLbl BbIXOAHbLIX BENMYMH B O6LLEM BUAE MOTYT GbiTb NPELCTaBeHbl Kak

(H.9)
Fly=Ldxi dxj

rae y7 = )(x1, X2......xN), yT = fm(x1, x2, xw). dopmyna (H.9) saBnsietca o6o6uieHnem chopmynbl (F.2) Ha ciydail,
Korga (j koppenvpoBaHHbl. CornacHo dhopmyse (14) oueHkn ko3ULUEHTOB KOPPENSLMN BbIXOAHLIX BEIMYMH BbIUWC-
NAT Kak r(y7, yT) = uly7, yn)mYmyT). Cnesyet oTMETUTb, YTO AMAroHasIbHbIE 3/1EMEHTbI KOBapWaLMOHHOW MaTpuupbl
n(yp y7) = u2(yy) SBNSILOTCS OLEHKAMU AMCNEePCUiA BbIXOAHbLIX BEMUMH Y7 (CM. NpuMedaHue 2 k 5.2.2) nuto ana T =1 cop-
myna (H.9) coBnagaet ¢ chopmynoii (16).

MpuMeHnTeNbHO K HacTosWweMy npumepy B dhopmyne (H.9) Heo6xoaMMO MPUHATL:

Yi=A *i=V  u(xj)=s(xj)
y2=X x2=7 N=3
y3=Z x3=¢p

Pesynbtatbl pacyetoB R, X 1 Z, nx BbIGOPOUHbIX Ancnepcuii 1 koadhuuneHToB Koppensauuy npeactaBfieHbl B
Tabnuue H.3.

H.2.4 PesynbTatbl (Cnocob 2)

PesynbTaThl aHanu3a AaHHbIXx Cnocobom 2 ceefeHbl B Tabnuuy H.4.

MockonbKy B KaX4OM U3 MSATM HAGMOAEHWIA OQHOBPEMEHHO OMNpeaensMcb BCe TPU BXOAHble BenuuuHbl, V, | n @
T. €. BO3MOXHOCTb [J19 K&XA0ro HabnofeHUs BblMUC/IMTL COOTBETCTBYIOWME 3HaveHus R, X 1 Z, a notom An1s nosnyde-
HUS HaWyULWMX OLEHOK KOKAOM BbIXOAHOW BENMYMHbI NPOBECTU YCPeAHEHNE 3TUX BbIGOPOYHbIX 3HAYeHUIA. Bbi6opoUHble
CTaHOapTHble OTKIOHEHMS (CyMMapHble CTaHAapTHble HEeonpeaeseHHOCTW) AN CPeAHMX 3HAYEHWUIA BbIXOAHBIX BENNYUH
BbIUYMCASIOT 06bI4HBLIM cnocobom no chopmyne (5), a KoBapuaumm Ans 3TMX 3HavyeHuin — npumMeHsia copmyny (17) He-
NocpeACTBEHHO K BbIGOPOYHLIM 3HAUYEHNAM BbIXOAHbLIX BE/IMYUH, MO KOTOPbIM 6blIM paccuMTaHbl UX CPedHUe 3HaueHwsl.
OUEHKN BbIXOAHbIX BE/IMYMH, WX CTaHAAPTHLIX OTKIOHEHWI 1 KoBapuaumii, nonyyeHHble Cnocobom 2, He oT/imyatoTes OT
TeX, 4To nosyyeHbl Cnocobom 1, ecnm He NpMHMMAaTL BO BHUMaHWE 30dDEeKTbl BTOPOro MopsifKa, CBA3aHHbIe C M3MEHEeHU-
em nopazka ycpeaHeHus, T. e. ¢ 3ameHoit, Hanpuvep, VIT na Vfl wum coscp Ha cosep.

[Onsa pemoHcTpaumm Cnocoba 2 B Tabnuue H.4 npueefeHbl 3HaueHuss R, X 1 Z, BblMUCIEHHbIE A1 K&XA0r0 U3 NATU
NOBTOPHbIX HabnaeHnA. Ha OCHOBE 3TUX 3HAYEHWIN BbIYUC/IEHbI CpefHVe apudMeTuyeckme, cTaHfapTHble Heonpege-
NIEHHOCTU Y OLUEHKN KO3hONLIMEHTOB KOppenaumn. MoslydyeHHbIe YMCNOBble Pe3y/bTaTbl TOMILKO HE3HAUUTE/IbHO OT/INYa-
I0TCA OT TeX, YTO NpuBeLeHbl B Tabnvue H.3.

Tabnuya H.3— BblunMcneHHble 3Ha4eHUs1 BbIXOAHbIX BenMuuH R, X n Z (Cnocob 1)

y . 3aBVICUMOCTb OLIEHKN CyMmapHas ctaHaapTHas
H'qu'gnnﬁ“lf:ﬁE?/eMO“ BbIXOJHOWN BE/IMUMHDI Y, Pe3ynbtar nsmepenus y7 HeonpeaeneHHoCcTb Moy
OT BXOAHbIX OLEHOK Xy pesynbTara UsMepeHns
1 yl=R =[y/l] costp yl=R= 127,732 Om uc(R) = 0,071 Om
uce(R)/R = 0,06 + 10-2
2 y2 —X —{y!T) sincp y2=X= 219,847 Om nc(X) = 0,295 Om
nc(X)1X=0,13 *0-2
3 y3=2Z =254,260 Om ne(1) = 0,236 Om

Y3=Z=vp uc(2)IZ = 0,09 « 10-2

KoadhdpnumeHTsl koppensiumm r(Y/, ¥T)
r(yi,y2) =r{R, X) =- 0,588
iy, ¥3)=A. Z) =- 0,485
Y2, ¥3) = (X, Z) = 0,993
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Tab6nuuya H.4— BbluncneHHble 3Ha4eHUs BbIXOAHbIX BennMuuH R, X n Z (Cnocob 2)

BbI6OpoYHbIe 3HaYEHVsT 3MEPSIEMbIX BEINHMH
Homep HabntopgeHus K

R = (V7/)coscp, Om X = (W)s/ncp, Om Z=MI, 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
CpefaHee apudmeTmyeckoe yl1=R =127,732 y2 =X =219,847 y2 =X =254,260
BbI60pPOUHOE CTAaHAAPTHOE OTK/IOHEHMe S[R) =0,071 s(x) =0,295 s(Z) = 0,263

cpegHero
KoathchmumeHTbl koppensuumn r(y7, yT)

riyv ¥2) =r(R, X) =- 0,588
r(Yl,y3=r(A 2) =- 0,485
ry2, y3) =X 2) = 0,993

BosBpawasnce k npumedvaHuio K 4.1.4, MOXHO ckaszatb, 4To Cnocob 2 WNACTPUPYeT MOSyYEHUE OLEHKN Y U3

Y =-Y Y Kk, BTO Bpemsi kak Cnoco6 18BseTcs NpuMepoM nostydeHus oueHkn y n3 y = f(X 1,X2, ..., Xw). B npumeyaHum
n/c=1

K 4.1.4 NnoAYepKMBaETCS, YTO 0ObIYHO 3TV ABa crnocoba faloT OANHAKOBbIE pe3ynbTaThbl, ecnu /'ABAseTcsa NNHEHON qoyHK-

Lmei BXOAHbIX BE/MUMH (M ecrv nMpu NpuMeHeHun Crnocoba 1 yuTeHbl BbIGopoUHble koadhdmLmeHTsl koppensauun). Ecnn f

He SBMSIEeTCH IMHeHON (DyHKUMEeR, Toraa pesynbTarbl, NolyYeHHble ABYMS yka3aHHbIMM cnocobamu, 6yayT pasimyarbes

Mexay Co60li B 3aBMCMMOCTWN OT CTENEHU HESIMHEMHOCTWN, 3HAYEHWI QUCMEPCUIA U KoBapuauunii BXOAHbIX BEIMYMH. 3TO

MOXHO BUJETb M3 BblpaXKeHus

y =f(xvx 2 (H.10)

rae BTOPOe craraemoe B NpaBoli YacTu ABASIETCA YIEHOM BTOPOro nopsigka npu pasnoxeHun dyHkumn f B psag Teiinopa no
X. (cm. Takke npumeyaHue k 5.1.2). B Toli cuTyaumn, 4To paccMaTpmBaeTcs B HACTOSALLEM NpUMepe, ucnosb3oBaHne Cno-
coba 2 siBNsieTcs NpeanoYTUTENbHbIM, NOCKOMbKY He TpebyeT npuMeHeHus npubnmkennst B Buge y =f[XVX2,..., Xw)
1 Nyylle oTpaxaeT Crneumuky JaHHOro M3MepeHust, Korga B KaxkoM HabniofeHUM OfHOBPEMEHHO MNOJlyyaloT 3HauYeHus
BCEX BXOAHbIX BE/NYUH.

C opyroli cTopoHbl, Cnocob 2 Henb3s 6bIn0 6bl NPUMEHNUTL B TOM C/lyyae, ecnv Obl JaHHble Tabnmubl H.2 oTpaxann
pesynbTarbl He O4HOBPEMEHHbIX, a nocnegosaTefbHbIX HabMAeHUi, korga BHavyasie 6blav nosyyeHsl, Hanpuvep, 11=>5
HabNAeHNI pa3HOCTY NOoTeHUMasToB V, 3aTtem N2 =5 HabnogeHuiA cusbl Toka / 1, HakoHew, N3 =5 HabnaeHnii ha3oBoro
casura g Henb3s 66110 6b1 NpuMeHUTb CNocob 2 Takke B cutyauun, korga nndn2 dén3. (MpuMeHUTEeNbHO K AaHHO! n3me-
puTenbHOIN 3agaye HEOQHOBPEMEHHbIE HAOMIOAEHNSA BXOAHbIX BEIMUMH CefyeT NPU3HaThb N/IOXMM PeLleHeM, NOCKOSIbKY
nageHne HanpsHKeHUs1 Ha S/1eEMEHTe Lieny v TOK Yepes 3TOT 3/1IEMEHT NPAMO CBA3aHbl Mexay coboii.)

Ecnn gaHHble Tabnumubl H.2 ucnons3osark B cuTyaumu, korga Cnocob 2 HenpuMeHVUM, 1 NPeANoIoXUTL OTCYTCTBYE
Koppensaumn mexay senuunHamu V, | n dy To noslyyeHHble OLeHKU KO3(DULIMEHTOB KOPPeNnsauumn cnegyet npu3HaTb He-
3HaYaWMMN N NPUHATL 3TV BEMYMHBLI paBHbIMU Hy/0. locsie BHECEHMS Takoi nonpasku B Tabnuyy H.2 dopmyna (H.9)
YNPOCTUTCA 1 CTAHET 3KBUBasIeHTHoI chopmyrne (F.2):

n{yryT i’n g)ydﬁg’; % 1) (H.12)

MprMeHeHVe 3Toi (HOPMYNbl K AaHHbIM Tabnuubl H.2 npuBefeT K UsMeHeHusiM B Tabnuue H.3, kak nokasaHo B
Tabnuye H.5.
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Ta6nuya H.5— N3veHeHusa B Tabnuue H.3 B npegnonoxeHun, 4yto B Tabnuue H.2 3HayeHns koadhpuuneHToB Kop-
pensauun pasHbl Hyslo

CymmapHasi cTaHfapTHasi HeonpeaeeHHOCTb
udyj) pesynsTara n3MepeHs

uc(R) = 0,195 Om
UcR)IR = 0,15 » 10-2

nc{X) = 0,201 Om
nc{X)1X= 0,09 «1Q"2

uc(Z) = 0,204 Om
uc{Z)IZ= 0,09 « 1Q"2

KoadhdhmumeHTbl koppensuymn r(Y> ¥T)

rfy", >2) = R, 1O = 0,056
riyv y3) = (R, 2) = 0,527
ry2,y3) =r(X,Z) =0,878

H.3 KanimbpoBka TepmomeTpa

3TOT NpMMEP WAIKCTPUPYET MPYMEHEHNE METOAa HaMMEHbLUMX KBaApaToB A/1A NOCTPOEHUS NIMHEWHON rpagyu-
POBOYHOI XapakTepUCTUKN W MOKa3bIBAET, KakK MOSlyYeHHble NPy MOAroHKe napameTpbl, CBOOOAHbLIA YNeH 1 YI/I0BOA KO-
3PULMEHT NIMHEHON 3aBUCMOCTN BMECTE C OLeHKamn WX AWCNEepCuil 1 koBapuauuy MoryT 6biTb UCMOb30BaHbl AN
onpegeneHns no rpafyMpoBOYHON XapakTepuUCTMKe 3HAYEHWA NoNpaBKk/ 1 ee CTaHAAaPTHON HeonpeaeeHHOCTH.

H.3.1 N3mepuTtenbHasa 3agada

TepMoMeTp kasMbpytoT MyTeM cpaBHeHWs M= 11 nokasaHuii TemnepaTtypbl ~"TepMoOMeTpa, UMEeKLLMX NpeHebpexu-
MO MaJTyl0 HEOMpeaeNeHHOCTb, C COOTBETCTBYIOLVMY OMOPHLIMU 3Ha4YeHusMK Temnepatypel tRk B ananasoxe ot 21 go
27 °C ansa nonyyeHust 3HadeHmnii nonpaeok bk = tRk- tk k nokasaHusim. I3mepeHHble nonpaeku 1 U3MEPEHHbIE TeMnepa-
Typb! tk ABNAOTCSA BXOAHbIMK BENMYMHAMM A1 OLEHUBAHUSA. JIMHENHYIO rpagyvpOBOYHYH XapaKTepucTuky

b(f) =yi+y2(f-20) (H.12)

MOAFOHSIOT MO AaHHbIe U3MEPEHWI MONPaBoK M TemnepaTtyp MeToAO0M HauMeHbLUMX KBaapaToB. [BYyMs M3MepsieMbIMu
(BbIXOAHBLIMK) BENMYMHAMU ABNAIOTCA NapameTpbl Y11 y2— cOOTBETCTBEHHO CBOBOAHbIV YIEH U YII0BON KO3hUNLNEHT
rpagyvpoBOYHON xapakTepucTuki. Temnepatypa tQBbibupaeTca no cornaweHnio kak Hekotopas IMKCMPOBaHHAasA TOUKa,
NO3TOMY OHa He BXOAWT B YAC/IO HE3ABUCUMBIX NapameTpoB, Nog/iexatliyx onpefeneHnio MeToAoM HaMMeHbLUIVX KBajpa-
ToB. [Mocne TOoro Kak nosyyeHsl oLeHkn y1ny2, ux gucnepcumn n kosapmaums, dopmyna (H.12) MoxeT 6bITb MCNO/Ib30BaHa
[N BbIUMC/IEHNA MONPaBKW, KOTOPYH HEOOXOAMMO BHECTV B MoKasaHws TemnepaTtypbl t TepMomeTpa, 1 ee cTaH4apTHON
HeonpeseneHHoCTH.

H.3.2 MNoAaroHka METOAOM HaVMEHbLUMX KBaapaToB

C yyeToM n3n10XeHHoro B H.3.1 OUEHKM BbIXOAHbIX BEMMYMH Y1 U y2, X AUCNEepCcuii 1 KoBapuauum MeTogoM Haw-
MeHbLUMX KBaApaToB MnosyyatoT NocpeAcTBOM MUHMMU3ALMN CYMMbI

S'ZIA-yi-M 'k-"0)]2
k=1

YTO NPUBOAUT K cnegyowym chopmynam ansa ylmy2, ux BblbopouHbix gucnepcunii s2(y1) n s2(y2) n BbI6GopoyHoro koadydm-
umeHnTa koppensuum ry-\y2) = s(yly2)/s(y1)s(y2), rae s(yl,y2) — BbIGOPOUHas KoBapuaLms:

(Ib,)(Z")-(SbA )(zet)

v N (H.13a)
. (2A)(19,). (H.13b)

yr D
sd4y,)=- §£; (H.13c)
50b] = A (H.13d)

78



FOCT 34100.3—2017

ryLy2)— ~(s_; (H.13e)
P-£[n-40]2 H 3,

D=nZ eH | 9)2=nZ (e - 0)2=MK - ()2- (H-13n)

B BblenprBeAeHHbIX (DOpMynax CyMMMPOBaHME OCYLLECTBASAOT Mo K oT 1 go i, 00 = tk - tO\ 0=("®«k)/n]
t = (X*/c)/n- BoipaxeHue [bk- b(tk)] npeacTtaBnsieT co6oit pasHOCTb Mexay nonpaskoli bk, M3MepeHHol npu Temnepa-
Type tk, n nonpaskoli b(tk), paccumtaHHoi ans Temnepatypbl tk no rpagyvpoBoYHoOi xapaktepucTuke b(t) =y1+y2{t-tQ.
BbibopoyHasi aucnepcusi s2 NpeAcTas/isieT coboii 06LLy0 Mepy HeonpedesieHHOCTU NOATOHKU rpajyMpoBOYHON Xapak-
TEPUCTVKN NOA, SKCMEePUMEHTaSIbHbIE AaHHble, a KoadhdmumeHT 1/(n - 2) oTpaxaeT TOT (hakT, 4TO, MOCKO/IbKY Ha OCHOBE
N Ha6NAEHNA NoMyYeHbl OLEHKM ABYX NapaMeTpoB, y1u y2, YACNO cTeneHei cBoboabl ANs OLeHKM S2 6yaeT v =1 - 2
(cm. G.3.3).

H.3.3 YucneHHble pesynbrarsl

[JaHHble, MO KOTOPbIM OCYLLECTBNAETCS MOAFOHKA, NpeAcTaB/ieHbl BO BTOPOM U TPeTbeM CTonbuax Tabnuupl H.6.
B kauecTBe thukcmpoBaHHoi Toukm tQnpuHaTo tQ= 20 °C. Torga w3 chopmyn (H.13a)—(H.134) nonyyaem

yA=-0,1712 °C s(yl) = 0,0029 °C
y2 =0,00218 s(y2) = 0,00067 °C
¥432) =- 0,930 s =0,0035 °C.

To, uTO YrnoBoit KO3hhULMEHT Y2 Goslee Yem B TpX pasa NPEBOCXOAUT CBOK CTaHAAPTHYH HeomnpenaesieHHOCTb,
CBUAETENLCTBYET O HEOBXOAMMOCTM MPUMEHEHUS] UMEHHO TPalyVpOBOYHOM XapakTepUCTVKM, a He (OMKCMPOBAHHOM Mo-
npaBku1, efVHOl A1 BCETo AuanasoHa TeMneparyp.

Mocne nosyyYeHrst YACIOBbIX OLEHOK Py pOBOYHY0 XapakTEPUCTUKY MOXHO 3anvcaTth B BUAE

b(t) =- 0,1712(29) °C + 0,00218(67)(f- 20 °C), (H.14)

rae undpbl B CKOGKax COOTBETCTBYHT MNaAWMM paspsigam OLEHOK CBOOGOAHOMO Y/ieHa M YrioBOro koadhdmumeHTta rpa-
[YVPOBOYHOW XapaKkTepuUCTUKN ¥ NOKA3bIBAKT YMC/NOBbIE 3HAYEHUS CTaHAAPTHbIX HEeOoNpeAeNeHHOCTeNn 3TUX napameTpoB
(cm. 7.2.2). dopmyna (H.14) no3BonseT BbIMUC/INTL MONPaBKY K NOKa3aHWsaM TepMoMeTpa 415 N6oro 3HauyeHus Temne-
patypbl t, B TOM yncne 3HaveHus b(tk) ansa t = tk. Monpasku b(tk) ykasaHbl B yeTBepTOM cTON6LE Tabnmubl H.6, a B ee no-
cnegHem cTonbue npuBefeHbl PasHOCTY MEXAY PacyETHbIMU M M3MEPEHHBIMU 3HaveHnaMn nonpaskn bk- b(tk). AHanns
3TMX pa3HOCTell MOXHO MCNO/Ib30BaThb 47151 MPOBEPKM 060CHOBAHHOCTM BbIGOpa /IMHEHOW MOAENN B Ka4ecTBe rpaayvpo-
BOYHOI XapakTepuUCTUKN NOCPeACTBOM M3BECTHbIX MpoLeayp NpoBepku runoTes (cM. [8]), oAHaKo B HACToOsILLEM MpuMepe
Takve npoueaypbl He paccMaTpuBatoTCS.

Tabnunuya H.6 — JaHHble, ucnonb3yemble A7 NOYYEHNUS JIMHERHOW TPafyMpOBOYHON XapaKTepucTki TepMomMeTpa
MEeTOOM HaUMeHbLUMX KBa[paToB

PasHOCTb Mexay N3MepeHHoi

Homep MNokasaHus ToepmowleTpa V13mepeHHas nonpaska PacuetHas |10npaBKa 1 PACHETHOIA NONpaBKami
rnokasaHusi K tk °C b= fRKY " b(y, °C b*-b(Y. °C
1 21,521 - 0171 - 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
n 26,511 -0,160 -0,1570 -0,0030
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H.3.4 HeonpeaeneHHOCTb pacyeTHOW NonpaBKm

BbipaxeHue A5 CyMMapHO CTaHAAPTHON HeonpefeneHHOCTV PacyeTHOWM MOMpaBKM MOXHO fIerko MOSyunTb Mo
chopmyne (16), Npy 3TOM B35IB (hyHKLMOHAsIbHYIO 3aBUCUMOCTb U3 chopmynbl (H.12), b(t) = fly-\,y2) n npuHse uy) = s(y.,)
n n{y2) = s(y2):

nl[b(*)] =mn2M +{n-*0)2u2{y2)+2{*-")uM wn{¥2)r~ 'y2)- (H.15)

OueHka gucnepcun i/2[b(£)] nmeeT MuHumyM npu Temnepatype fimn = t0- w(yIMyLy2)w(y2). koTopas B JaHHOM
cnyyae pasHa frmin = 24,0085 °C.

B kauecTBe npuvmepa Mcnofb3oBaHus hopmysbl (H.15) npeanonoxumM, Yto HeobxoauMO HalT MonpaBkKy K no-
KasaHMsaM TepMoMeTpa W ee HeonpeaeneHHocTb npu Temnepatype t = 30 °C, Haxogsuleiica 3a npegenamu guanasoHa
Kanmoéposku. MoactaHoska t = 30 °C B chopmyny (H.14) gaet

b(30 °C) =- 0,1494 °C,

a chopmyna (H.15) nocne NofACTAHOBKU TOTO Xe 3HAUeHUsl NprobpeTaeT BUA
r/2[b(30 °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

nnn
nc[b(30 °C)] = 0,0041 °C.

Takum ob6paszom, nonpaska npu 30 °C pasHseTcs - 0,1494 °C ¢ cymMMapHO CTaHAApPTHOW HeonpeaeneHHOCTbo
Mc=0,0041 °C gna v =n- 2 =9 cTeneHeli cBO60bI.

H.3.5 YcTpaHeHve Koppensaummn mMmexay oLeHKkaMu CBO60OAHOro YsieHa 1 yrioBoro KoagdhmupeHTa rpagympo-
BOYHOI1 XapaKTepuUCTUKN

N3 copmynbl (H.13e) ans koadphmumeHTa koppensuum r(yvy2) BugHo, 4TO ecnu BblbpaTb tQ 13 ycriosus

n n
N oeh= (tk-£0)=0, 1o r(yvy2) =0, 1 OLEHKM Y11 Y2 CTAHOBATCA HEKOPPENMPOBaHHBLIMM, YTO YNPOLLAET BblYMC/IEHNE
f(o=iN k=1 n (n \ [/
CTaHfJapTHOI HeonpeaeneHHOCTM pacyeTHoi nonpasBku. Mockonbky N K =0 npu tQ=t = W 418 JaHHOTO
/=1 uU=1 y/

npumepa t =24,0085 °C, 10, NOBTOPMB MNpoLeaypy NOArOHKM METOAOM HauMEeHbLUMX KBagpaTtoB NPV HOBOM 3HaYeHWUU
tQ=t =24,0085 °C, nonyumm oueHku y1 1 y2, HeKOppenMpoBaHHble Mexay coboi. (OTMeTMm Takke, 4to t — 310 Ta

Temnepartypa, onsa kotopoii 3HadeHne w”[b(f)] mMuHuUMmanbHO; cM. H.3.4.) OpgHako MOAHOCTBLIO NOBTOPSITH NpoLenypy,
onucbiBaemyto chopmynamm (H.13a)—(H.1 3a), HET HEOBXOAMUMOCTI, MOCKOSbKY MOXHO MoKasaTb, YTO

b(0 =Y1+Y2('-0 : (H.16a)
uc[b(0]=n2(y\)mum - 02'2(¥Y2), (H.16b)
r{y\vy2) =0 (H.16c)

roe
y\=y,+y2(1- r ¥

T=1t0-S(yMr(yvy2)/S(y2)'

npuyem npu 3anucu gopmynbl (H.16b) 6biin caenaHbl nogctaHoBkn u(y”) =s(y;)) n w(y2) =s(y2) [cm. dopmyny
(H.15)].
MpryMeHeHVe yKa3aHHbIX COOTHOLLEHWI K AaHHbIM, NoMyYeHHbIM B H.3.3, faet

b(") =-0,1625(11) °C+0,00218(67)(£-24,0085 °C), (H.178)

12 [b(£)] = (0,0012)2 + (E- 24,08 °C)2(0,00067)2. (H.17b)

To, uto dpopmynbl (H.17a) n (H.17b) gatoT Te Xe pe3ynbratbl, 4To U chopmynbl (H.14) n (H.15), MOXHO NpoBepuTb,
noeTopmB uncnosble pacyeTsbl Ans b(30 °C) n ucb(30 °C)]. Moactasms t = 30 °C B dhopmysbl (H.17a) n (H.17b), nonyunm

b(30 °C) = - 0,1494 °C;
nc[b(30 °C)] = 0,0041 °C,
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4TO TOYHO COBMAZAET C pesynbTaTtamu, nNpeacTasfeHHbIMU B H.3.4. OueHKy KoBapuauum Mexay AByMsi nonpaskamu b(?)
1 b(t2) MoXxHO nonyuntsb no dopmyne (H.9).

H.3.6 Jono/nHUTEe IbHbIE 3aMedaHns

MeToj, HaMMeHbLUNX KBaApaToB MOXET ObITb WMCMOMb30BaH /11 MOATOHKU NOJ, MMELMEcs AaHHbIE U3MEPEHWI
KpVBbIX HE TOSIbKO MEPBOro, HO ¥ 6osiee BLICOKOTO nopsiaka. OH NPUMEHUM Takke B Crlydae, Korga AaHHble u3MepeHuli
M3BECTHbI HETOYHO (T. €. M3MEPEHUs XapaKTepu3yTCA HEKOTOPOl HeonpeaeNneHHOCTLI). 3a 6onee NoApo6HLIMU cBefe-
HUAMU MO JAaHHOMY BOMPOCY crefyeT obpawaTbcsa K M3BECTHbIM pykoBoAcTBaM (cM. [8]). Hibke npuBeseHb! TONbKO ABa
nprvMepa, WIICTPUPYHOLLME CUTyaumMK, KOraa NPeanosiokeHNEe 0 TOYHOM 3HaHUM NOMPaBoK bk He Mcnosb3yeTcs.

1) Mpeanonoxum, 4To Kakaoe nsamepeHue tk UMeeT nNpeHebpexmmo Manylo HeonpeaeneHHOCTb, YTO Kaxaoe 13
N 3HauyeHuli tRK nosyyatoT No T NOBTOPHbIM HAaG/OAEHUAM, U 06beANHEHHAA BbIGOPOYHAs AMCMEPCUSI STON BENUMHBI,

nosly4YeHHas no pesysbTatam MHOTOMECSYHbIX HabMAeHNn 1 60MbLLOMY 06beMy COBpaHHbIX AaHHbIX, COCTaBNseT S2.

Torpa oueHkol aucnepcun kakaoro tRk 6yaet sAImAufi, 1 kaxaas namepeHHast nonpaska bk =tRk- t k 6yaet nmets Ty
e cTaHAapTHYH HeonpegeneHHocTb UQ Mpu Takmx o6cToATeNnbCTBaX (M C YCOBUEM, YTO HET MPUYUH Mpegnonararb oT-
K/IOHEHUE TPaAYUPOBOYHON XapaKTEPUCTMKM OT YMCTO JIMHENHON 3aBrncmMocTm) B dhopmynax (H.13c) n (H.13d) s2 cnepyet

3amMeHuTb Ha o

MpuMmedyaHune — OOGBbEAVMHEHHYIO BbIOOPOUHYH AMCNEpPCU0 S2 nosyvaroT Ha ocHoBe N cepuii HE3aBUCUMbIX
HabNAEHNIA OQHOW 1 TO Xe cryyaliHol NepemMeHHo no hopmyne

N

N

2>,

=i

roe s? — BblboOpoYHasa gucnepcus B /-i cepun 13 1, He3aBUCKUMbIX HabnwaeHnin [cM. doopmyny (4)] Ansa umcna creneHei

N
cB060oabl V:= (- 1 Ywucno cteneHein cBoboabl Ans s2 6ygeT v ="v,-. BbibopouHas gucnepcus S”jm (M BbIGOpoYHOe

=0
CTaHfapTHOE OTK/IOHeHVEe Spjy[m) cpesHero apudMeTMHeckoro no T He3aBUCUMbIM HaOMHOAEHNSIM, XapakTepu3yeMbiM Bbl-
60OpPOYHOI Ancnepcueli s2, Takke COOTBETCTBYET V CTENEHSM CBOGOAbI.

2) MpeanonoxuM, 4To Kaxaoe naMmepeHmne tk MeeT NpeHebpeXxmMmMo Masyto HeornpeaeneHHOCTb, HTO K KaXA0MY 13 N
OMOPHbIX 3HAYeHWI TemnepaTypbl tRK NPYMEHSI0T nonpasKy €K M YTO BCE MOMNPaBKM MMEKT O4MHAKOBY CTaHAapTHYIO
HeonpejeneHHoCTb Ma. Torga ctaHAapTHOe OTK/IOHEHMe KakAoi nonpasku (MO rpagyvpOBOYHOW XapaKTepuCTUKe)
bK = *r K~ K Takxe 6yfeT paBHO Ma, 1 s2(yi) cneayeT 3aMeHuUTb Ha S2(y1)+t2, a s2(y.j) — Ha s2(y") +u2.

H.4 V3mepeHne pagnoakTUBHOCTU

3TOT npumep MoxXoX Ha npumep H.2 06 04HOBPEMEHHOM W3MEPEHUWN aKTVBHOIO W PeakTWBHOTO COMPOTUB/IEHWSA
BO3MOXHOCTbIO aHa/IM3MpoBaTh JaHHble ABYMS pasHbiMK criocobamu, NPUBOAALLMMA K CYLLECTBEHHO OAVHAKOBOMY 4YMC-
NOBOMY pesy/bTarty. MepBblil U3 3TMX ABYX CMOCOG0B CHOBA WAMIOCTPUPYET CUTyaumio, korga HeobxoauMo NpUHUMaThL BO
BHUMaHVe KOpPesAUMI0 MeXay BXOAHbIMY BeIMYMHaMK.

H.4.1 VamepuntenbHasa 3agaya

Hens3BeCTHYIO yAenbHYy0 akTMBHOCTbL pafoHa (222Rn) () B o6pasLie BoAbl onpefesnsaioT CpaBHEHNEM CO CTaHAapT-
HbIM 06pa3LOM BOAHOIO pacTBopa pagoHa C U3BECTHON YAebHOM aKTUBHOCTbIO METOLOM XMAKOCTHOTO CLUHTUNIATOPHO-
ro cyeta. [11s 3TOro roToBAT TPU UCTOUHMKA CUMHTUINALMWIA, Kadkaplid N3 KOTOPbIX NpeLCcTaBnseT coboli cMmecb NpMonsnTesb-
HO 5 r cyeTHOro obpasua BOAHOro pacTeopa M 12 r pacTBopa CUMHTUMPYIOLLErO BELLECTBA B OPraHNYecKon XMUAKOCTU B
Konbax o6LeMoM 22 M

McTouHuk (a) — CTaHaapTHbIN obpasel, cogepxaliuii Maccy MS BOAHOTO pacTBopa C W3BECTHOW yAesnbHOM
aKTUBHOCTbLIO;

McTouHuk (b) — noaroToBieHHas XonocTas Npoba Bofpl, He coepxalleil paanoakTUBHBIX BELLECTB, KOTOPYH uUC-
Nosb3ytoT 4719 U3MEPEHNA CKOPOCTU cyeTa UMMY/IbCOB (POHa;

McTouHuk (c) — mccnefyeMblil 06paseL, coaepxallunii aMKBoTy Macchl TX C HEU3BECTHOW YAe/bHOW aKTUBHOCTLIO.

BbINOMHAIOT LUECTb LMK/I0B U3MEPEHWIA, B K&XKAOM M3 KOTOPbIX MCMO/Mb3YIOT BCE TPW YKa3aHHbIX NCTOYHMKA B Cieayto-
LeM nopsake: cTaHAapTHbI obpasel, — xonocTas npoba — uccnegyemblin obpasel,. VHTepsas cyeta 0 ¢ nonpaskoii Ha
MepTBOEe BPeMs CHETUMKA A1 KaKOOro MCTOYHMKA B TEYEHWE BCEX LUECTU LMKIOB cocTasnseT 60 MUHYT. XOTA B TeYeHune
MOJSIHOTO BPEMEHU u3mepeHuid (65 ) ckopocTb cyeTa hoHa HenMb3a cunTaTb NOCTOSHHON, npeanonaraeTcs, YTo B npegenax
Kaok[oro uyknia mnoslydeHHast ¢ MCnosib30BaHWEM XOSI0CTOM Mpobbl CKOPOCThb cueTa dioHa GyaeT npeacTaBuTeNIbHON Ans
JaHHoro uukna. fJaHHble n3vepeHuin npueedeHsl B Tabnuue H.7, B KOTOPOW MCNO/b30BaHbl Creytowye 0603HauYeHus:

ts, tB, tx— Bpems OT yC/I0BHOrO Havyana otcyeTa t = 0 4o cepeanHbl MHTepBasia cyeTa 0= 60 MuH (C MonMpaBKoli Ha
MepTBOe BpeMsi) A/ UCTOYHUKOB, COOTBETCTBEHHO, CTaHAAPTHOro 06pasuia, X0n0CcToi Npobbl 1 nccnegyeMoro obpasua
(3HaueHve tB B pacueTax He UCNONb3yeTcs W 34eCb NPUBEAEHO TOMBKO A5 MOSHOThI ONUCAHNUSA U3MEPEHWI);

Cs, CB, CXx— uncno nMnynbCoB, 3aperncTprpoBaHHbIX Ha MHTepsasie cyeta M0 =60 MuH (C NONpPaBKoi Ha MepTBOe
BpeMsi) 4/ UCTOYHMKOB, COOTBETCTBEHHO, CTaHAAPTHOro 06pasLa, Xon0cToi Npobbl 1 Kccnegyemoro obpasua.
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Uuco 3aperncTpMpoBaHHbIX UMMY/ILCOB MOXHO MPEACTaBUThL B BUAE CIEAYIOLLUX 3aBUCUMOCTEN:

Cs =CB+£AsTOmse~xt\ (H.18a)

Cx =CB + rAXTOTxe" , (H.18b)
rae e — apheKTMBHOCTL perncTpauumn anbga-4actul, 1Ucnyckaembix pagoHoMm (222Rn) METOAOM XWUAKOCTHOIO CLUHTUII-
NAUMOHHOIO cyeTa aAnsd AaHHOro cocrtaBa MCTOYHMKa (npe,u,nonaraeTCH He3aB1UCUMOI OT YPOBHA aKTI/IBHOCTI/I);
AS — yaenbHas akTMBHOCTb CTaHAAPTHOrO obpasua B MOMEHT t = 0;
AX — n3MepsieMasn BefiMuyvHa — ygenbHas akTMBHOCTb UCCNeayemMoro obpasua B MOMEHT t = 0;
MS — mMacca CTaHAapTHOro BOAHOTO pacTBopa;

TX — Macca aJiMKBOTbl;
X — nocTosiHHasA pacnaga pagoHa (222Rn), X= (1n2)/If'12 = 1,25894 « 10-4 muH-1 (12 = 5505,8 MuH).

Tabnuuya H.7— [aHHble n3mepeHuii ans onpeaeneHms 06bLEMHON akTUBHOCTM Uccneayemoro obpasua

Hovep CTaHaapTHbIN obpasel, XornocTtas npoba Viccnepyembliin obpasel,

Hka k ts, MAH cs fs, MvH cs X, MMH
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

V3 chopmyn (H.18a) u (H.18b) BuaHO, yuTO npocTtoe ycpeaHeHne Cs wam Cx Mo pesy/bTaram LUEeCTU U3MEPEHMWIA HEeBO3-
MOXHO, BO-MEPBbIX, M3-3a IKCMOHEHLMAILHOIO 3aTyXaHWs akTUBHOCTM CTaHAAPTHOIO M UccnelyemMoro o6pasLoB CO BpEMEHEM
1, KpOMe TOro, M3-3a HeGONbLUMX KonebaHWiA 3HaveHuii dhoHa OT Lukia K umky. [osTomy nepef ycpeaHeHneM Heo6xoavmo
BHECTW B 3HAYEHWS YnCNa UMMYIbCOB (MM CKOPOCTU CYEeTa MMMY/LCOB, ONPeAensiemMoli kak OTHOLLEeH e Ymcia 3aperncTpupo-
BaHHBIX MMMY/ILCOB K MHTEPBaUTy cyeTa TO= 60 MVH) NOMPaBKM Ha 3KCMOHEHUMaTbHOE 3aTyxaHue 1 ooH. [11a 3Toro hopmy/ bl
(H.18a) 1 (H.18b) npeobpa3ytoT Takum 06pa3oM, UTOObI BbIpasuTb U3MEPSEMYIO BE/TMUMHY Yepe3 U3BECTHbIe BE/TNUMHDI:

Ax  =f(As,ms,mx,Cs,Cx,CB,ts,tx,X

=A  (C,-CB)eil.

Sm* (Cs-Cs)el's (H.19)

A (Cx -CB) I(Ix-ts)
(C*-C.)

roe (Cx-CB)el/k u (Cs-Ce)eAs — ncnpaBiieHHOe YMCN0 UMMNYIbCOB Ha MHTepBasie 0 = 60 MWH, COOTBETCTBEHHO,
AN nccnefyemoro 1 cTaHg4apTHOro o6pasLoB nocse BBeAeHVS Monpasky Ha (OOH W NpuBeaeHus K Havauty otcyeta t = 0.
M3mepsiemyto BEMYMHY MOXHO BbIpasuTb U MHaYe:

) 4 T, Rv

Ax:f(l-mS'Tx>RS'Rx): n-b(r\e (HZO)

roe Rxn Rs — ncrnpas/ieHHble CKOPOCTU CHETA nocsie BHECEHUA NOMNpaBOoOK Ha qi)OH N 3KCNOHEHUNa/IbHOE 3aTyxaHue:

K*=[(C*-Ce)/TO] en*; (H.21a)

Rs=[(Cs-Ce)/r0]e"s. (H.21b)

H.4.2 AHanu3 gaHHbIX
B tabnuue H.8 cBefeHbl 3Ha4YeHWA ucnpaBeHHbIX (Nocne BHECEeHWs MonpaBoK Ha (DOH U 3KCMOHEHUManbHoe 3a-
TyxaHue) ckopocTeii cueta Rx n Rs, BblumcneHHble no dopmynam (H.21a) u (H.21b) ¢ ucnonb3oBaHneM AaHHbIX Tabnu-
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ubl H.7 v BbllwenpuBeaeHHOro 3HadeHnss X = 1,25894 « 10-4 muH-1. Cnefyet oTMETUTb, YTO OTHOLWeHWe R = RIRS npouye
BCEro paccunTtarth U3 BblpaXkeHus

[(c* - cb)/(cS-cb)K (I'"'s)-

CpegHue apudpmetmueckme RS,RX 1 R, a Tawke nx BblOOPOUYHblE CTaHAAPTHbIE OTKIOHEHWUS PacCUUTLIBAIOT
06bI4HbIM 06pazom [chopmyrbl (3) 1 (5)]. KoaddmumeHT Koppensumm paccumTbiBatoT no dopmynam (17) n (14).

M3-3a OTHOCUTENIbHO HEeBGOo/bLLUOK M3MeHUMBOCTM RX 1 RS oTHoweHne cpegHux apudmetmuecknx Rx/Rs . ero
CTaHfapTHas HeonpegeneHHocTb U(RX/RS) npakTuuecku coBnagatoT, COOTBETCTBEHHO, CO CPEAHVUM apuIMETUYECKIM
R 1 ero BbI6OPOYHbLIM CTaHAaPTHBIM OTK/TIOHEHUEM npvBeAeHHbIM B nocneaHem ctonbue Tabnuubl H.8 [cm. H.2.4,
B yacTHocTu chopmyny (H.10)]. OgHako npw pacyeTe ctaHgapTHoi HeonpegeneHHocTn U(RXRS) Heo6Xxoaymo yunTbl-
BaTb Koppensauuo mexay Rxu Rs [xapaktepusyemyto koadpdpmumeHToM Koppensauum (A XA4?5)] cornacHo dhopmyne (16)

[3Ta dhopmyna no3BoNSIET NOMYYNTb OTHOCUTE/BbHYHO BbIGOPOUHYIO AMcrepcuto oTHowweHnss RX/R's . uto gaet Tpu nocnea-
HWX cnaraemblx B NpaBoii yactu chopmynsl (H.22b)].

Tab6nuuya H.8 — PacueT ucnpaBneHHO CKOPOCTM cyeTa MMMYAbCOB (C nompaBkamMy Ha )OH U 3KCMOHEeHUuasibHoe
3aTyxaHuve)

Homep —pi
WK K RX, MvH 1 Rs, vvH 1 - o R=RjRs
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
Rx -652,60 Rs =206,09 R - 3,170
s(Rx) =6,42 s(Rs)=3,79 s(R) =0,046
s(Rs)/Rs =1,84-10-2 s(r)/r =1,44-10-2
Rx/Rs = 3167
w5 5 -ooms

u(Rx/«s)/(«x/RS) =1.42.10-2
KoadhchmumeHT Koppensumm

‘s(«x/«s) =0.646

CnepyeT o6patuTb BHMMaHVE Ha TO, YTO BbIGOPOYHbIE CTaHAapTHble OTKNOHEHNS RXu RS [>/&S(RX) « >/6s(Rs)]
NoKasblBatoT, YTO WX M3MEHYMBOCTb B [ABa-TPU pasa MNpeBbILAeT M3MEHUYMBOCTb ITUX BEIMUMH BCEeACTBUE Cry4valiHOn
npvpoAel Mpouecca cyeTa 4acTul, ONuCbIBAEMOro pacnpefeneHveM [lyaccoHa. HeonpegeneHHOCTb, onucbiBaroLwas
MyacCOHOBCKMIA NPOLLECC, Y)Ke BHEC/1a CBOW BKIAL B pe3y/ibTaTbl M3MEPEeHUli Yicna MMMy/bCoB, MO3TOMY €€ He HYXHO
YUnTbIBATbL OTAESBHO.

H.4.3 BbluncnieHne OKOHYaTe IbHbIX Pe3y/bTaTtoB

MonyyeHue yaenbHoi akTMBHOCTY AX M ee CyMMapHOI cTaHapTHoOl HeonpeaeneHHocT UC(AX) no chopmyne (H.20)
TpebyeT 3HaHNA AS, MS 1 TX, a TalKe UX CTaHAAPTHbIX HeonpeaeneHHOCTeR. 3TN BeIMUMHBI AaHbl Kak

N5=0,1368 B,
WAs) = 0,0018 B, WAS)/As = 1,32 « 10-2;
ms =5,0192 T,

u{ms) =0,0050r, u(ms)/ms =0,10 « 10-2;
T™X=50571 1,

n(Tx) =0,0010 ,  W{TX)/TX=0,01 m10-2.
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OcTasibHble BO3MOXHbIE UCTOYHVKU HEOMPEeEe/IeHHOCTY OLEHUBAIOTCA Kak NMPeHeGpexuMo Masble. MepedyeHb xa-
paKTEPUCTVK, KOTOpbIE B Aa/ibHELLIEM HE PacCMaTPUBAIOTCS, BK/IOYAET B cebsi:
- CTaHAAPTHblE HeonpeaeneHHoCT BpemeHn pacnaga u(ts K) un u(tx K\

-CTaHAAPTHYO HeonpeaeneHHOCTb NOCTOsIHHONM pacnaga (222Rn) u(k) = 1 « 10-7 MuH-1. (3Ta HeonpeaeneHHOCTb
[laeT BKaj, B HEONpPeAeneHHOCTb koadhdmumeHTa pacnaga exp|\{tx- ts)], 3HaueHne KoTOporo BapbMpyeTcs B npeaenax
ot 1,01563 ans umknos lc=4un/( =6n0 1,01570 ana umkna K = 1. CtaHgapTHasa HeonpeaesieHHOCTb KoadhdmumeHTa co-
cTaBnsieT U= 1,2 « 10-5);

- HeonpeaeneHHOCTb, CBSI3aHHYID C BO3MOXHOW 3aBWCUMOCTbIO 3DheKkTMBHOCTM perncTpaumn anba-vactuy,
CLUMHTUANALMOHHBIM CHETYMKOM OT MCMOJIb3YEMOro MCTOYHMKA (CTaHJapTHbLIA 06paseL, xosocTas npoba, uccriensyembii
obpaseL);

- HeonpeaeneHHoCT MoMpaBoK Ha MEPTBOE BPEMSA CYeTYMKa W Ha 3aBUCUMOCTb 3(DPEKTMBHOCTU perncrpauum
cyeTyMKa OT YPOBHS aKTUBHOCTU UCTOYHYKA.

H.4.3.1 Pe3synbtatbl (Cnocob 1)

Kak 6blno ykasaHo Bbiwe, AX 1 UC{AX) MOryT 6biTb NnosydeHbl no copmyne (H.20) AByMst pasHbiMK crioco6amm.

B Cnocob6e 1 AX BbIMMCNSKOT N0 cpegHuM apudpmetmyeckum RX n Rs, uto gaet

A=Asar-"-=04300 BKr. (H.22a)

TX Rs

MpuMeHeHne K 3ToMy BbipavkeHuto chopmysbl (16) No3BONSET NOAYUYNTb CYMMAapHY Ancnepcuio 12 (4X)

K) w0 ,mdT3),“210 U210 , U4 Rs) 2K Rs) u{RM Rs) (H.22b)
ng A m m R R RXR'S
rge, kak ykasaHo B H.4.2, nocnegHue Tpu cnaraemblx oTHocATCS K U2(Rx/ Rs)/{RxfRs) — OTHOCUTENbHOI BbIGOPOY-

Holi gucnepcun Rx/R's. Kak oTMevanocb B H.2.4, gaHHble Tabnmubl H.8 nokasbiBatoT, 4To R He coBnafaeT TOYHO C

u[Rx/ rs\ uncTaHgapTHas HeonpegeneHHocTs u(Rx/RS)a.» Rx/R's He coBnagaeT TOUYHO CO CTaHAAPTHON Heonpeae-
NEHHOCTbLIO ans R.
MoacTaHoBKA 3HAYEHMIA COOTBETCTBYHOLLMX BenMunH B hopmyny (H.22b) naeT

e K) =1,93-10-2,

uc (Ax) =0,0083 Bk

Torga pesynbTar U3MEPEHUST MOXHO NPeAcTaBuUTb B Buie
«AX =0,4300 Bk/r; cymMMapHas cTaHAapTHas HeonpeneneHHocTb UC = 0,0083 Bk/r».
H.4.3.2 PesynbTatbl (Cnocob 2)

B Cnocobe 2 AX BbIMMC/IAKOT C UCNO/Ib30BAHNEM CpefHero apudmeTmyeckoro R, 4To Nno3BonseT usbexarb Heobxo-
[MMOCTY yUunTbIBaTb KOPPESALMIO BXOAHbIX BenmumH (RX 1 Rs):

Ax- As"-R =0,4304 B (H.23a)
T
Mpy 3TOM BbIpaXXeHWe Ana n2 ynpoLiaercs:

uc (Ax) _ u2(as) , U2K ) ,u2imx) ,u2{r) (H.23b)

AX As ms mx R~2

yTo AaeT

Wl AX) = 1,95-10-2,
A

uc (J1x) = 0,0084 Bx'r.

Torga pesynbTaT U3MEPEHUA MOXHO NPeACcTaBuTb B BUe

«[x = 0,4304 Bk/r; cymMapHas cTaHAapTHas HeonpeneneHHocTb UC = 0,0084 Bk/r».

Yncno adhhekTUBHBIX CTeneHel cBo60Abl 4151 YC MOXHO BblYMCAWUTL N0 hopMyse Yanua — CartepTyaiitTa nogo6Ho
TOMYy, Kak 3To caenaHo B H.1.6.

84



FOCT 34100.3—2017

Kak 1 B npumepe pasgena H.2, ucnonb3oBaHve cnocoba 2 siBASETC NPeanovTUTesIbHbIM, NMOCKO/bKY He UCTO/b3y-
€T NPUG/IVKEHNE, CBSI3aHHOE C 3aMEHOV CpefiHero apug)MeTUYeCcKoro OTHOLLEHUS [IBYX BE/IMUMH HA OTHOLLUEHWE CPEfHUX
apuhMeTUUECKMX ITUX BE/IMYMH, @ TAKKe Jlydlle y4uTbIBaeT cneunduky UsmMepuTesisHoOW npoueaypbl, koraa AaHHble
Hab6/1l0AeHUin coBMPAtOT MO OTAESbHbIM LMKIaM.

Tem He MeHee pacxXoxXAeHue B pesy/ibTaTax U3MepeHust AX, MolyYeHHbIX pa3HbIMK cnocobamu, 3HaYUTESIbHO MEeHb-
Lle WX CTaHAApTHbIX HEOoNpeAeNieHHOCTEN, UTO MO3BOJISIET JaHHOE PACXOXAEHUe CUMTaTb HeCyLecTBEHHbIM. Takoe co-
rnacvie B pesy/ibTatax NnoATBePXAAeT, UTO ABA ONMUCAHHbIX crnocoba U3MEePeHWin GyayT 3KBUBANIEHTHbI NPU YCOBUK, UTO
KOppenauus Mexay BeNMYMHaAMM YYTeHA [A0/DKHbIM 06Pa3oM.

H.5 AncnepcmoHHbI aHann3

OTOT NpUMep AaeT KpaTkoe npefcTaseHre 0 METOAE AUCTEPCUOHHOIO aHasn3a, A1 KOTOPOro YacTo UCMO/b3YHoT
ab6pesnatypy ANOVA (o1 aHrnmiickoro «ANalys/s Of VAr/ance»). [laHHbI CTaTUCTUYECKWIA MeTOA, NCMONb3YIOT ANS Bbl-
ABMIEHNS OTAEMbHbIX CyYaliHbIX 3OHEKTOB, BAMSIIOLLMX HA pe3ys/ibTaTbl M3MEPEHNS], C Lie/blo UX KOPPEKTHOTO yyeTa npu
OLleHVMBaHNM cyMmMapHoi HeonpegeneHHoctn. Metog ANOVA npyYMEHUM B CAMOM LLUMPOKOM AuanasoHe U3MepuTesibHbIX
3afay, Hanpumep npu KaMbpoBKE 3Ta/IOHOB, TakUX KakK NMPEUM3NOHHBIA UCTOYHWK HanpshkeHus Ha auoge 3eHepa win
3TasIOH Macchl, WM Npy cepTuukaumm cTaHaapTHbIX 06pasLoB, HO NPy 3TOM OH He MO3BONSET BbIABUTL Ha/MuMe BO3-
MOXHbIX CMCTEMATUYECKNX 3hheKToB.

[ycnepcroHHbIl aHann3 pacnpocTpaHAeTCs Ha UCCefoBaHns camblX pasHbliX Mogenei. B HacToswem npumvepe
paccMaTpuBaeTcs BakHas 41 NPaKTUYECKUX NPUNIOXEHUA MOAENb Nepapxmnyeckoro aKkCnepumMeHTa. XoTs YiC/oBble pe-
3yNbTaTbl MOMYYEHbI HA NPUMEPe KaIMBPOBKM UCTOUHMKA HaNpshxeHus Ha auoge 3eHepa, o6Lime uaen aHaamsa npume-
HVMbI K pa3HOOOpa3HbIM NPaKTUYECKUM U3MEPEHUSIM.

Oco6eHHO BakHbl MeToabl ANOVA npu cepTudhukaumm ctaHaapTHbIX 06pas3LoB BELLECTB M MarepuasioB nytem
MeXnabopaTopHbIX MCMbITaHWA. MoapobHO 3TOT BoMpoc paccmatpuBaeTcsi B Pykosoactee I1SO 35 [19] (kpaTkoe onu-
caHve M3MepeHuin mpu cepTudinkaumm cTaH4apTHbIX 06pasuoB AaHo B H.5.3). Mockonbky 6onbluas 4yacTb matepuana,
copepxaulerocs B Pykosoactee ISO 35, Hawna LIMPOKOE NpakTuyeckoe NpUMEHEHWe, K HeMy MOXHO obpaliatbes 3a
OONOMHUTENBHBIMWM NOAPOBHOCTAMY OTHOCcUTENBHO ANOVA, BK/IOYas BOMPOCHI HeCcO6asiaHCMPOBAHHOIO NepPapXmMYecKoro
aKcnepumeHTa. MonesHyo MHgopMaL Mo MOXHO HaitTu Tawke B [15] 1 [20].

H.5.1 V3ameputenbHaa 3agaya

OTaloH HanpshkeHuss Ha auope 3eHepa C HOMWHAaNbHbIM HanpshkeHnem 10 B kanubpytoT cnuyeHnem co cta-
OGUIbHBIM UCTOYHWKOM OMOPHOTO HAanpshKeHUs B TeyeHue ABYX Hefesnb. Ha aTom nepuofe BbiGupatoT J AHENR, B Kax-
Oblli 13 KOTOPbIX MPOBOAAT No K He3aBMCMMbIX MOBTOPHbIX HAGMOAEHWIA pa3HOCTM noTeHumanoB Vs. Eciv 0603HaunThb
Vikk —e (K —1,2..... K) HabniogeHve pasHocT noTeHupanos Vs aTasioHa By-i feHb (/= 1,2, J), TO HaunyuLen oueH-
KO/ pa3HOCTV NOTEHUMAIOB 3TasloHa ABNSETCS cpeaHee apudmeTnyeckoe V no Bcem JK HabnogeHuam W [cm. dhopmy-
ny (3) 84.2.1]:

Vs-ztb M -V- <H.24a)
yIGL

BbI60pPOYHOE CTaHAAPTHOE OTK/IOHEHWE S(V), ABNAOWEECs Mepoli HeonpeaeNeHHOCTY OLEHKN PasHOCTY MoTeHLMa-
nos atanoHa V , nonyyatot no chopmyne [cm. chopmyny (5)]

(H.24b,

MpumeyaHne — B gaHHOM nmpvmMepe npeanosniaraeTcs, YTo BCe MOMpPaBkM K HAGMIOAEHMSIM Ha cucTemaTunye-
ckune ahdhekTbl MO0 NMEIOT HE3HAYNTE TbHbIE HEONPEAENEHHOCTU, NMMBO 3TN HEONPEeAENEHHOCTM TaKoBbI, YTO MOTYT ObITb
YUTEHbI B CAMOM KOHLIe aHasm3a. T, a Takke Apyrie nonpasku K CPefHEMY apnthMeTUUecKoMy HabMHLEHNI, KOTopble
BHOCAT B KOHLE aHa/vM3a, NPeAcTaB/stoT COO0 pa3HOCTb Mexay 3HauyeHWeM, ykasaHHbIM B cepTudivkate (B KOTOPOM,
Kak mpegnonaraeTtcsi, ykasaHo Takke W 3HayeHWe HeomnpenesieHHOCTM), U pabouM 3Ha4YeHMEeM OMOPHOTO HamnpsHKeHUs
CTabWIbHOTO UCTOYHKKA, MO KOTOPOMY KasIMOpYyHOT STa/IOH Ha Avoge 3eHepa. TakuM 06pa3oM, OLEeHKa PasHOCTW MOTeH-
LMasioB 3Ta/I0Ha, MOJTyYEHHasH CTaTUCTMYECKO 06paboTKol HabniaeHui, He 0bs3aTenbHO bydeT npeacTaBisTb CO6ON
OKOHYaTesIbHbIA pe3y/ibTaT M3MEPEeHUs], 1, COOTBETCTBEHHO, BbIOOPOYHOE CTaHAAPTHOE OTK/IOHEHUE 3TON OLEHKN He 06s-
3aTesibHO BYAET SIBNSATbCA CYMMapHOIA CTaHAAPTHOW HeonpeaeneHHOCTLI0 pesy/ibTata U3MepeHus.

BbIGOpoYHOE CTaHAAPTHOE OTKOHEHME S(V) cpegHero apudmMeTyeckoro, nosydeHHoe no cpopmyne (H.24b), 6y-

nert I'IO,D,XO,EI,FILLI.QVI MepOI7I HeonpeaeneHHoCTn V TOMbko B TOM Cniydyae, ec/in MexcytTodHad M3MEeH4YMBOCTb Ha6]'IIO,lJ|eHVIl7I
6y,EI|ET Takoi e, Kak U N3MEeHYMBOCTb Ha6ﬂf0,quVll7l B TeyeHne OfHOro AHA. Ecnmv xxe umeroTca cBuaeTenbCcTBa Toro, Yto
MEXCYTO4YHaA N3MEHUYMBOCTb 3HAYUTEJIbHO MpeBbillaeT U3MEHYMBOCTL B npeaesiax oaHoro AHA, To UCNoJsib30BaHNE yKa-

3aHHOI (DOPMYy bl AACT CYLLECTBEHHO 3aHWXEHHYH HEOMpeAesieHHOCTb OUeHKM V. B CBSi3M € 3TMM BO3HMKalOT ABa BO-
npoca: kak onpefenutb, SIBAISETCA /I MEXCYTOYHAs M3MEHUMBOCTb (XapakTepuyemasi MeXCYTOYHOI COCTaB/soLLEi
Ancnepcun) CyecTBEHHON NO CPaBHEHUIO C M3MEHYMBOCTLIO B Mpegenax 04HOro AHA (XapakTepu3yemoit gucnepcueni
NOBTOPSIEMOCTN HabAAEHMIA), N ecnn 3TO Tak, TO KakMM 06pa3om criedyeT OueHMBaTb HeonpeaeneHHOCTb CPeaHero
apnMeTU4ecKoro.
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H.5.2 Yucnoeoii npyvep

H.5.2.1 laHHble, HEOOXOAUMbIE A/11 OTBETA HA NOCTaB/IEHHbIE BOMPOCHI, COGpaHbl B Tabuue H.9, B koTopoii
J = 10 — uncno fHeid, B KOTOpble NPOBOAWNNCL HABMOAEHNST PA3HOCTM MOTEHLMAOB;

K - 5— uncno HabnogeHnii pasHOCTU NOTEHLMANOB B TEYEHWE OAHOIO AHS;

ViK (H.25a)

AR
Nk=1

- cpegHee apudmeTnyeckoe HabAAEHUA Pa3HOCTM MOTEHUMASIOB B TeUEHME Y-To AHA (BCcero nosyydeHo 10 Takmx
3HaYeHuWin Mo ynucny aHen HabnaeHWI);

Al nJ K

i1
- ycpegHeHHoe no J = 10 gHsAM cpefHee apudmeTnyeckoe HabMlofeHWA pasHOCTU NOTEHLUMaNOoB B TeUeHue OHs,
T. e. obuee cpepHee apudmeTmyeckoe no JK =50 HabnoaeHusAM;
1 Ko

SZ
(K-1) ll::lb (H.25c)

(H.25b)

- BblbopoyHas gncnepcus no K = 5 HabnogeHnsm, caenaHHbIM B TeUYeHMe Y-fo AHA (Bcero nosayyeHo 10 Takmx 3Ha-
YeHWii No Yncny AHen HabnaeHWn);

s2 H.25d
3-1) ( )

- BbIGOpOYHas gncnepcus cpegHnx apudmeTnyeckmx no scem J = 10 gHAM HabAgeHnn (3To 06LLasn OueHka guc-
nepcum no BCeM HabOAEHUAM).
H.5.2.2 OgHOPOAHOCTL BbIGOPKW, BKIKOYAKOLWENA pasHble AHU HabMAEHWI, MOXHO MCCcneaoBaTb, CpaBHMBast ABe

He3aBUCHMble OLEHKM <2 AWCNepCun HabMoAeHWN, CAeNaHHbIX B TEYEHWEe OfHOrO AHS.
MepBasn oLeHKa 0603HayYeHHas S2, MosyvyeHa W3 HabMOAEHNIA N3MEHUMBOCTU CPEfHUX apudmeTuyecknx V-
3a cyTku. MNockosnbKy oueHkn Vj nosnyyeHbl ycpegHeHnem no K HabnogeHnsmM, TO B NPeANoNOXeHUN, YTO MEeXCYTO4YHas

cocTaBnAoLLAsa AUCTEPCUN paBHa Hy/o, UX BbIGOpOYHas aucnepcus s2[y” MoxeT 6biTb oueHeHa kak s2jK. Torga w3
chopmynbl (H.25d) cnepyet

<H-26a)

YTO faeT nepByk oUeHky 02 and va=J- 1=9 cTeneHeii cBO6GOAbI.

BTopas oueHka 02 , 0603HaveHHas s®, npeacTaBnseT coboli 06beANHEHHYIO BbIGOPOYHYIO AMCNEPCUIO, NOMYYeH-
Hyto 13 J = 10 oueHok s2(VjK) no dopmyne npumedanus k H.3.6, rae kaxaas u3 10 oueHok BbluncneHa no dopmyne (H.25c).
Mockonbky Kaxkaast U3 Takmx oueHok S2(VjK) MMeeT oiHO 1 TO Xe uncno cTeneHelt ceoboabl, paBHoe V-=K - 1=19, To oueHka

MOXET 6bITb MOJTyuYeHa NpocTbiM ycpeaHeHnem no s2(VjK). Takum o6pazom,
-v jf

ABNsieTCcA BTOPOW oueHkoli 02 ans vb= J{K- 1) = 40 cTeneHeii cBO6OAbI.

Ta6nuya H.9— JaHHble Ka/IMOPOBKM 3TasIOHA HANPSHKEHNS, NoyYeHHble 3a J = 10 gHeit: cpefHve apudmeTnyeckue
V] v BbIGOPOYHbIE cTaHapTHble oTknoHeHns S(ViK) no K =5 HabnogeHnsiM B TeYEHUE Kaxkaoro AHs

JeHby
BennunHa
1 2 3 4 5
AmB 10,000172 10,000116 10,000013 10,000144 10,000106
s(Vjk), mxB 60 77 1 101 67
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OkoHuaHne Tabnmupl H.9

feHb;
Benununna
6 7 8 9 10
e 10,000031 10,000060 10,000125 10,000163 10,000041
s{VjK), MkB 93 80 73 88 86
Y =10,000097 B s(yy) =57 mkB

s2=Ks2(\\.) =5(57 mkB)2 =(128 mkB)2
sb =s2(vjk) = (85 mkB)2

UncnoBbIMM OLlEHKaMy  NoyveHHbIMK no doopmynam (H.26a) n (H.26b), 6yayT, COOTBETCTBEHHO, S| =(125 MkB)2
n s"=(85 MkB)2 si (cm. Tabnuuy H.9). MockonbKy oLeHKa S| OCHOBaHa Ha M3MEHYMBOCTU CPEAHMX apuOMETUHECKMX

HablaeHUA 3a AeHb, a OLeHKa — Ha M3MEHYMBOCTM BCEWl COBOKYMHOCTU HAGMOAEHWIA B LE/IOM, TO PacxoxieHune
3TUX OLEHOK MOXET CBUAETE/IbCTBOBATL O HA/IMUMM HEKOTOPOro adhdhekTa, B/NAIOLWEIO Ha pesy/bTarbl HabMoAeHIA, KO-
TOPbIA N3MEHSAETCH [ileHb OTO AHS, HO B TEYEHUE OLHOI0 AHA MOXET CUMTATLCSH OTHOCUTE/IbHO NMOCTOSAHHBLIM. [151 NPpOBEpKU
rMnoTe3 Takoro pofa, B YAaCTHOCTU, YTO MEXCYTOYHAA COCTaBAOLWasAs AWCNEPCUN paBHa HYJo, WCMOMb3YIOT KpUTEPUIA
Puwepa.

H.5.2.3 Pacnpegenenve ®uwepa npeactasnser cobol  pacnpefesieHMe  BEpOSATHOCTEN  OTHOLUEHWS
F{va’'vb) =sa{va)/sb{vb) OBYX He3aBucumbIx oueHok s|(va) u sb(vb) aucnepcum a2 HopmanbHO pacnpepeneHHol
cnyyaiiHoli nepemeHHoli [15]. MapameTpbl va u vb npefctaBnsioT coboii uncna creneHein cBo6obl AN 3TUX OLEHOK, U
0 < F(va,vb) < oo. N5t pacnpepeneHns duiepa NocTPoeHbl Tab/nLbl KBaHTUEH crydaliHoii nepemeHHol F Ans pasHbiX
coyeTaHuii va u vb. MpeBbllweHne BbIGPaHHOTO KPUTUYeckoro 3HadeHus F(va,vb) > FOg5 nam F(va,vb) > FQg75 06bI4HO WH-
TEpPNPEeTUPYIOT Kak CBUAETENBLCTBO TOro, YTo s2(va) 6onblie, yem Si (Vb), Ha CTaTUCTUYECKM 3HAUVMMYH Be/MUMHY. Bepo-
ATHOCTb TOrO, 4TO S| (va) u Si (vb) ABNATCA oueHKamu O4HOW U TOW e Aucnepcun, Npu cTosb 60/bLIOM 3HaveHun F
6yAeT MeHbLUE, COOTBETCTBEHHO, YeM 0,05 1 0,025. (Bo3MOXeEH 1 ApYyroil BbIGOP KPUTMUECKOro 3HaYeHuUsi, Hanpumep, Fgg.)

H.5.2.4 MpumeHeHve KpuTtepua dulepa 418 4aHHOro Y1CN0BOro npuMepa gaer

(va) Ks2(Vj) 5(57 MkBf
b (vio) (Vk) (85 mkBY

F (vavb) = =225 (H.27)

npu va=J- 1=9 creneHeir cBoboapl ana uicnmtens nvb = J(K - 1) = 40 cTeneHeli cBo6oaAbl Ansi 3HaMeHaTens. To-
ckonbky FOg5(9,40) = 2,12 » F0g75(9,40) = 2,45, TO AeMaeTCs BbiBOA, YTO MEXCYTOUHbIN 3(hheKT CTATUCTUYECKM 3HAUMM
Ha ypoBHe 5%, HO cTaTuCTUYEeCKN He3Haum Ha ypoBHe 2,5 %.

H.5.2.5 Ecnm pasHuua mMexay S| v Si npusHaHa He3HauvMMOW, 1 Ha 3TOM OCHOBaHWUM FMNOTE3a O CYLLECTBOBAHUU
MEXCYTOUHOM U3MEHUMBOCTM OTBEPrHYTa (HEOCMOTPUTENBHOE PeLLeHne, NOCKOMbKY MOXET MPUBECTU K 3aHVKEHHO OLeH-
Ke HeonpeaeneHHoCcTH), TO BbIBOPOUHYO Ancnepcuio s2(y) BeuMuuHbl Y cnefyeT paccunTbiBatbh no dpopmyrne (H.24b).
OTO COOTHOLLEHNE 3IKBUBAJIEHTHO HaXOXAEHWI0 06beAVMHEHHOWN BbIOOPOYHOW AWMCNEepCUMn Ha OCHOBE OLEHOK S| K ,
KOrga Kaxaas U3 HUX CyMMUpYeTCs CO CBOVM BECOBbIM KO3(h(huLMeHTOM, paBHbIM YnCy CTeneHein cBo6oAp! 418 faHHO
OLEeHKM (cM. npumedaHve K H.3.6), C Lenbio NonyveHnss Hauydlleid OueHKn aucnepcumn HabniogeHnin v nocnegyowemy
[JeNeHn0 OLEHKN ancnepcun HabngeHnin Ha obliee uncio HabmogeHnin X Ans noayyeHns Havnydwen oueHkn s2(y )
Avicnepcun cpegHero apumMeTMyeckoro rno BceM HabngeHuam. Moatomy copmyny (H.24b) MOXHO nepenvcatb B BUAE

9(128 mMkB)2+40(85 mMkB)2

o X (K -1) (10)(5)(49) (H.282)

s2(y) =(13 mkB)2 wm 3(Y) =13mkB (H.28b)

npn JK—1 =49 cteneHel cBoboap! A s(y).

Ecnn npeanonoxuTb, Y4TO BCE MOMPAaBKU Ha cucTemaTnyeckne apdiekTbl yXe YUYTeHbl U YTO BCE OCTaslbHble
COCTaBfAOWMEe HEONPeaeNeHHOCTN He3HauuTeNlbHbl, TO pe3y/bTaT KanbpoBkM MOXET ObiTb NpeAcTaBfieH B BUAE:
«Y5 =¥ =10,000097 B (cm. Tabnuyy H.9); cymmapHas cTaHgapTHas HeonpegeneHHocTb S(v') =uc =13 wMkB npu
49 cTeneHsx cBoboapl».

MpumeyaHne 1— B npakTMyecknx M3MepPeHusiX BECbMa BEPOATHO MPUCYTCTBME APYIMX COCTaBAAIOLMX He-
onpeAeneHHOCTH, KOTOpble AO/KHbI ObiTb 06beAMHEeHbl C COCTaB/SAOWEN, NOMyYEeHHON B pe3ynbrare CTaTUCTUHECKOW
06paboTkn HabnogeHuiA (cM. npumeyaHne K H.5.1).
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MpumeyaHune2 — SKBUBASIEHTHOCTL dhopmyn (H.28a) 1 (H.24b) MOXHO MokasaTb, 3anucaB B NOCNEAHEN ABOW-
HYI0 CyMMY, KOTOpPYI0 0603Ha4Mm S, B ciedylowemM Bue:

S=zZ Z[(" W)]2=(J-1)sf +
YALIAL
H.5.2.6 Ecnm rvnotesa o CyLECTBOBaHWM MEXCYTOUYHOW M3MEHUMBOCTY MpUHATA (611aropasymMHOe peLleHve, no-

CKOMbKY 3alimiaeT OT BO3MOXHOIO 3aHMKEHUS OLLEeHKU HeonpeaeneHHOCTH), TO BbIGopoUHyto ancnepcuio s2(//> pac-
cumTaHHyto no J = 10 cpegHum apudmeTudeckum Vj B cooTBeTcTBMM € doopmynoit (H.25d), npeactaBnsioT He B BuAe

aw/k> kak B H.5.2, a B Buge 0”jK +0”, roe a| — cocTaBrsiolas AMCNepCcUn, XapakTepusyoLlas MeXCyTouHble
c/yuaiiHble Bapvaumn. Torga MOXHO 3anucarb

s2(Vj) =sw/K+sB (H.29)
roe — oueHka aw> a s| — oueHka cT1|. Mockonbky s2(VjA, paccumtaHHoe no chopmyne (H.26b), 3aBUCUT TONBKO OT
N3MEHYMBOCTU HabNoAEHWI B Npefenax OAHOro AHs, TO MOXHO nNpuHaTb s*, =s2(Vjkj. Torga ucnonbsyemoe B Kputepum

duwepa (cm. H.5.2.4) BbipaxeHne Ks2{v " 1s2(Vjkj MoxHO npeobpasoBaTb c/iegylowmm o6pas3omM

Ks2 A+ Ksl  5(57 B)2
K ) s s ( MKB) (H.30)
s2( (85 mMkB)2
yTO faeT
IQWK'S (V) , (H.31a)
sb = (4™ MKB)2 nn sB =43 MKB,
=s2(Vjk"= (85 mkB)2 nnnsw =85MKB. (H.31b)

Bbi6opouHyto gucnepcuio BenmumHbl Vo nonydaroT u3 s2|\lyj [dopmyna (H.25d)], nockoneky s2|\//j BkiouyaeT
B Cebs COCTaBNAIOLIME U MEXCYTOUHOM M3MEHUMBOCTW, U M3MEHYMBOCTW B TEYEHWe OAHOro AHsA [cm. dopmyny (H.29)].
Takum o6pasom,

s2(V) =s2(yj*1j =(57 mkB)2t0o  wwm s(\7) =18 mkB (H.32)

npu J- 1=9 cTeneHei cBoboabl Anis
Yucno cteneHeit cBoboabl Asis (n Tem cambiM gns sw) 6yget pasHo J(K - 1) = 40 [cm. chopmyny (H.26b)].
YUncno creneHein ceobogsl anst s| (M Tem cambim gns SB) 6ygeT onpefenatbes yuvcniom 3pheKTUBHBLIX CTEneHei

cBo6oabl pasHocTn s| =s2(Vjj- s2(Vik [cm. dhopmyny (H.31a)], HO HaxoXzeHve 3TO BENWYMHLI NPeACTaB/IAeT co-
60V CNoXHYy0 3aaauy.

H.5.2.7 C yyetoM dhopmynbl (H.32) nydllein oueHKol pasHOCTM MOTEHUMAaSIOB 3Ta/loHAa HanpsbkeHus 6yaet
Vs =V =10,000097 B c BbIGOpOUHO ancnepcmeld s[y') =uc =18 MkB. MNonyyeHHoe 3HaueHne uc 45 9 cTeneHei ceo-
60/pbl CnefyeT CONoCTaBUTb C OLEHKOW UCANnsa 49 cteneHei cBoboabl, nonyyeHHoi B H.5.2.5 [dhopmyna (H.28b)] npu oT-
Kase OT rmnoTesbl O CyLLIECTBOBAHNN MEXCYTOYHOW M3MEHUYMBOCTW.

B peasibHOM M3MepeHur BOMPOC CyLLeCTBOBaHUA 3ddhekTa MeXCyTOUHOW N3MEHUMBOCTM JO/DKEH OblTb, €CN BO3-
MOXHO, NpeaMeToOM Ja/ibHelLero ucciefoBaHns, YTobbl onpegenute Npupogy 3Ttoro adhdekTa v nonbITatbCs OLEeHUTb
€ro B/IMSIHWE Ha pe3y/ibTaT U3MePeHus, nocsie Yero HeobxoamMmocTb B npuMeHeHnn metoga ANOVAoTnagaeT. Kak nogyep-
KMBaJI0Cb B Havasle HacToswero pasgena, metofbl ANOVA npefHasHaveHbl 4151 BbISIB/IEHUA U OLEHVBAHNS COCTABAIOLLMX
HeonpeaeneHHOCTH, CBA3aHHbIX CO CryvaiHbiMy adydhekTamu, ¥ He MOryT NpefocTaBuTb MHOPMaLUMIo B OTHOLLEHWN
COCTaBNALLMX, 0OYC/IOB/IEHHbIX CUCTEMATUHECKMI athchekTamm.

H.5.3 Ponb ANOVA B n3mepeHumn

H.5.3.1 3T0T npumep € KaMBPOBKOI 3TaNIOHa HaNPSHXXEHNS AeMOHCTPYPYET NpreM aHannsa, HasblBaeMblil 06bIY-
HO cHaslaHCUPOBAaHHbLIM [1BYXYPOBHEBLIM MEPapPXNYECKNUM SKCNEPUMEHTOM. «[IBYXYPOBHEBbIM» — MOTOMY, YTO MOMWUMO
psga HabnaeHuii B yC0BUSIX NOBTOPSAEMOCTY CYLLECTBYET €eLle TO/IbKO OAVH YPOBEHb BapbypoBaHus (M3MEeHYMBOCTYN) —
3TO [€eHb, B KOTOPbIi NPOBOAAT U3MepeHusi. «CbanaHCpPOBaHHbIM» — MOTOMY, YTO KaXKAblA AeHb BbINOMHAT OAw-
HakoBOe 4MCno HabnwpeHwi. MNpumep aHaMsa MOXHO PacnpoCTPaHUTb Ha Apyrve UCTOYHUKU BapbWpOBaHWsA, Takue
KaK «BNsiHAE onepaTtopa», «BUSHWE CPEeACTBa U3MEPEHUN», «BUSHWE NabopaTopumn», «BUSHWE obpasua» 1 gaxe
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«B/IMSIHNE METOAA U3MEpPEHUli» B JaHHOM M3MepeHun. TakuMm o6pasom, B 4aHHOM MpYMepe M3MEPEHUS, NPOBELEHHbIE
B J AHEel, MOXHO OblI0 3aMEHUTb Ha M3MepPeHWsl, NpPoBefeHHble B OAWH A€Hb, HO C yyacTmem J onepartopos. Tor-
[a BMeCTO MeXCYTOYHOI COCTaB/sALLEe Aucnepcu paccMatpuBaiach 6Gbl COCTaBNSAOWAS AUCNEPCUU, CBA3AHHAA C
oneparopamu.

H.5.3.2 Kak ykazaHo B H.5, meToabl ANOVA LWMPOKO MCNOMb3YKTCA Npu cepTudmkauum ctaHgapTHbIX o6pasLoBs
nyTem mMexnabopaTopHbIX UCMbITaHUIA. Takas cepTudmkaums 06bI4HO NpeanoiaraeT yyactne psja He3asBUCUMbIX, OfMHa-
KOBO KOMMETEHTHbIX NabopaTopuii, MPOBOASALLMX OLEHKY CBONCTBA BeLLECTBa, MO KOTOPOMY OHO AO/MKHO BbITb cepTudm-
umpoBaHo. O6bIYHO MpeanosaratoT, YTO PacXoXAeHUs Mexay OTAe NbHbIMU pe3ynibTataMi USMepeHUiA, Kak BHyTPY OfHOM
nabopartopuu, Tak 1 Mexay naboparopusMu, SABAAKOTCA CTATUCTUYECKMMM MO NPUPOAE, HE3aBNCMMO OT BbI3bIBAIOLLUMX WX
npuuvH. CpegHee apndMeTMyeckoe pesynbTaToB M3MEPEHUA B pamkax OAHON nabopaTopuy cuuTaeTcs HeCMELLLEHHOW
OLIEHKOW CBOWCTBa BeLLEeCTBa, a HEB3BELUEHHOe cpefHee NabopaTopHbIX CpefHMX 3HauYeHuid 06bIMHO npeanonaraeTcs
HaunyudLleld OLEHKO 3TOro CBOICTBA.

CepTudhmkaumsa ctaHgapTHOro obpasiua MOXET NPOXOAMTb € yHacTMeM | pasHbix n1abopaTopuii, kakaas U3 KOTOpbIX
n3mepsieT Tpebyemoe CBOMCTBO J pa3HbiX 06pasL0B BeLeCcTBa, NpMUeM Kakaoe Takoe nsmepeHve BktovaeT K HezaBucu-
MbIX MOBTOPHbLIX HAabNAeHNIA. Takum 06pa3om, obliee yncno HabmaeHuin coctasnseT IJK, a obuiee uncno obpasuos —
1J. 310 Npumep cbanaHCMPOBaAHHOTO TPEXYPOBHEBOIO MEPapXmMyeckoro aKCneprMeHTa, aHa/iorMyHbll BbILLEONUCaHHOMY
npumepy € KasIMObPOBKOI 3TanioHa HanpshxeHns. B faHHOM cnyyae CyLecTBYIOT [iBa BbICLUMX YPOBHS Mepapxum, COOTBET-
CTBYIOLLME ABYM BapbupyeMbiM dhakTopam: obpasel, v nabopartopusi. DKCNEPUMEHT ABseTcs cbanaHCMpoBaHHbIM, MO-
CKOMbKY B K&XKA0M naboparopun AN kakaoro obpasua NnpoBoAsaT paBHOE komyecTBo HabnogeHnii (K) n kaxgaa nabopa-
TOpVA NPOBOAMT M3MEPEHUSA A1 PABHOTO KonmyecTsa o6pasuos (J). Janee no aHaiormm ¢ pacCMOTPEHHLIM NPUMEPOM CO
CTaHAapPTOM HanpPsSXXEHWs LieNblo aHasIm3a faHHbIX SBASKTCA UCCef0BaHNe BO3MOXHOIO CYLLIECTBOBaHNS MeXobpasLioBbIX
1 Mex1abopaTopHbIX 3IEKTOB 1 ONpeaenieHne HeonpeaeneHHoCTM N3MepSeMOro CBOCTBa BELLECTBa, YTOObl 3adBUTb
€ro BMecTe C Haunyulueli OLLeHKON yka3aHHOro CBOIMCTBA. B cooTBeTCTBMM € NpeablgywyM naparpacom npegnonaraeTcs,
YTO 3Ta OLleHKa SIB/ISIETCS CPefHVM M0 / 1abopaTopHbIM CPefHUM 3HAUYEHUSIM, KOTOpast SIB/ISETCS Takke CpefHUM apud-
mMeTndeckum no |JK HabnoaeHnsm.

H.5.3.3 B 3.4.2 nogyepkvBanacb BaXXHOCTb BapbUPOBaHWNA BXOAHbLIX BENNYWH, BAUAIOWNX HA pe3ynbTar usmepe-
HUWS, C Lie/bio NONyYnTb OLEHKY HeonpeAeneHHOCT! Ha OCHOBE CTaTUCTMYeCcKoli 06paboTkmn faHHbIX HabnogeHwin. Viepap-
XMNYECKME IKCMEPUMEHTBI 1 ANCNEPCUOHHBIA aHaIM3 NoMyYeHHbIX AaHHbIX MOTYT ObITb C YCNEXOM MPUMEHEHbI BO MHOTMX
N3MepUTESIbHBIX CUTYyaLUsX, BCTPEYAIOLLUMXCA Ha MPaKTUKe.

TeMm He MeHee, Kak ykasblBasiocb B 3.4.1, BapbMpOBaHWE BCEX BXOAHbIX BE/IMYMH Peanin3yemo TOSIbKO B PefKux
Cnyyanx BBMAY VUMEIOLLMXCA OrPaHNYeHniAi Ha BPEMEHHbIe U UHble pecypcbl. B 60MbLIMHCTBE NpaKTUYECKMX cUTyaumnin Me-
Tofgamy ANOVA MOXHO OLIeHUTb B fydLLIEM CrlyYae TO/IbKO HEKOTOpble COCTaBNsoWme HeonpeaeneHHocT. Kak nogyep-
kmBaniocb B 3.4.1, ANA OLEHUBAHWSA MHOMMX COCTaB/ISALWMX HEONpeaeneHHOCTW cneayeT UCnosib3oBaTb 060CHOBaHHbIE
CYXX[EHUS1 Ha OCHOBE BCeli JOCTYNHOW MHopMauuy 06 N3MEHUMBOCTM COOTBETCTBYIOLLMX BXOAHbIX BENMYMH. 3a4acTyto
COCTaBNAIOLLME HEONpPeAeneHHOCTH, CBA3aHHbIe C Takumm dpakTopamu, Kak BnvsHue obpasua, nabopaTopun, onepartopa
WM CPeacTBa M3MEPEHNS, HE MOTYT ObITb OLEHEHbI CTATUCTUYECKUMN METOAAMM HA OCHOBE HAGMIOAEHUI 1 HYXAA0TCA B
aHanmse BCeil COBOKYMHOCTW AaHHbIX.

H.6 V3mepeHns no ycrioBHOM LUKasle: TBEPAOCTb

TBepaocTb NpeacTaBaseT coboi npumep n3NYECKOro CBOICTBA, A1 KOTOPOro KONIMYEeCTBEHHAs OLEHKa He MO-
XeT ObITb NnosyyeHa 6e3 CCbIIKM Ha KOHKPETHbIA MeTof, U3MepeHus, T. €. pa3Mep AaHHON BenuuuHbl NpYBSA3aH K KOH-
KpPeTHOMY MeTOoLy M3MepeHus. BennuvmHa «TBepAoCTb» HEMOXOXa Ha KnacCuyeckme n3MeprMble BesIMYMHbI TEM, YTO
OHa He MOXET BONTU B aHa/IMTUYECKUE BbIPAXKEHUS AN OnpefeneHns ApYrux U3MepuMbIX BEMYMH (XOTS OHa MHorga
MCMONb3yeTcs B IMNUPUYECKNX hOpMy/iax, CBA3bIBAIOLUX TBEPAOCTb C APYTVMU XapakTepucTukaMm matepuasios ornpe-
JeneHHoro knacca). Ee pasmep onpefensioT Yyepes NpuHATbI METOZ, U3MEPEHMS MO JIMHEHOMY pa3mepy oTneyarka ot
BAAB/MBaHMS B 00paseL, MaTepuana. MamMepeHnsi NpoOBOASAT B COOTBETCTBUM CO CTAHLAPTOM Ha METOof, U3MepeHus, B
KOTOPOM [aHO onucaHve BAaB/IMBAEMOro HaKOHEYHVKa, YCTaHOBKa A1 BAABNVMBaHUA M CNOCO6 ynpaB/eHns yCTaHOB-
KOW. CyLUecTBYeT HECKO/IbKO CTaHAapTOB Ha MeToAbl M3MepeHus TBEPAOCTU, KOTOPbIM COOTBETCTBYIOT pasHble LUKasibl
TBEPAOCTU.

TBEpAOCTb ONpeaenstoT Kak (PyHKUMIO (3aBUCSALLYHO OT LUKaslbl) HENOCPEACTBEHHO M3MEPSEMOrO SIMHENHOro pas-
Mepa. B paccmatprBaemMoM npvMepe OHa onpegenieHa Kak inHenHas qyHKUMs cpegHero apudmeTtnyeckoro (cpegHero
3HayeHns) ryorH NATM NOBTOPHBIX OTNEYAaTKOB, HO A4/19 APYIMX LUKaUT MOXET MCMOb30BaThbCA U HENMHENHasA (DyHKUMS.

ocynapCcTBeHHbIM 3TaU1I0HOM TBEPAOCTU SABNSETCA CTaHAapTHas yctaHoBka (TBepgomep). (Ha mexayHapogHoM
YPOBHe TaKoro aTasloHa He cyLlecTByeT.) MNepegayy eayHuLbl TBEPAOCTU OT rOCYAAapPCTBEHHOIO 3TasloHa K Kannbpyemo-
My TBEPLOMEPY OCYLLECTB/ISOT C NMOMOLLLI 06pa3LOoBbIX Mep TBEPAOCTM.

H.6.1 V3ameputenbHaa 3agaya

B 3TOM npumepe TBepAOCTb 06pasua Martepuana onpegensior no wkane C Pokeenna ¢ UCnosib3oBaHWeM TBepLo-
Mepa-KomnapaTopa — YCTaHOBKM, KaiMbpoBaHHONW NO rocyapCTBEHHOMY 3TaloHy. LlieHa aeneHus wkansl C Poksenna
cocTaenset 0,002 mm, npuyem umcno TBepaocT HRodwen C (unn HRC) onpefensitoT no BblYMCAEHNUSIM PA3HOCTU Mexy
3HayeHvem 100 « (0,002 mm) 1 cpefHUM apudMeTUUYECKUM TTyOUH NATU BAABAMBaHWA, U3MEPEHHbIX B MUAIMMeTpax. 3Ha-
YeHvie 3Tol BeNnUMHbI, pasfeneHHoe Ha LieHy aeneHns wkansl C Poksenna 0,002 MM, Ha3biBaloT nokasaresniem TBepaocTy
no wkane HRC (nnn npocto TBepaocTbio) hRodwmenC.
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H.6.2 MaTtemaTtunyeckas mogesb

B cpenHee apudmeTuyeckoe rnybuH BAaBMBaHWA, CAeNaHHbIX B 06pa3ue Marepuasia TBepAoMEpPOM-KOMNapaTo-
poM, HeobXxoAMMO BHECTU MONPaBKy A/1S1 NPYBEAEHNS 3TOM BE/IMUMHBI K CpeAHEMY T€OMETPUYECKOMY TNy6uH BAAB/MBa-
HUWIA, KOTOpble BbINIM Bbl cAeNaHbl B TOM e camMoM 06pasLie rocyaapCTBEHHbIM 3Ta/IOHOM. TakuM 06pasoMm,

HRockweiic = f {d’Ac’Ab’As) =100(0,002 mm),-c7- Ac- Ob- As, (H.33a)

HRockwell C ~ hRockwell C [ mm) > (H.33b)

roe d — cpepHee apudomeTunyeckoe ryouH MSTU BAABMBAHWUIA, cAenaHHbIX TBepAOMepoM-KoMnapaTopoM B o6pasue
mMaTepuana;

[c — nonpaBka, nosyyeHHas U3 CAVYEHMs TBepAOMepa-koMnapaTopa C rocyfapCTBEHHbIM 3Ta/IOHOM C MOMOLLbIO
006pa3uoBOii Mepbl TBEPAOCTU U paBHas cpegHemy apudomeTnyeckomy rnyouH 5T BaaBavBaHuie, caenaHHbIX
3Ta&/IOHOM, 3a BbIYETOM CpeAHEero aputMeTnyeckoro raybuH 5n BgaBavMBaHuie, cAenaHHbIX B TOM e o6pasLo-
BON Mepe TBEpPAOCTW TBEPLAOMEPOM-KOMMNapaToOpoMm;

[b — pasHuua B TBEPAOCTM (BblpaXKeHHas Kak pa3HOCTb CpefHero apugIMeTMYeckoro ry6rH BAABIMBaHNSA) 4151 ABYX
yacTeil 06pasLOBOii Mepbl TBEPAOCTY, B KOTOPbLIX OCYLLECTBASNCL BAABMMBAHUA COOTBETCTBEHHO rocygap-
CTBEHHbIM 3Ta/IOHOM U TBEPAOMEPOM-KOMMNApaTopoM. 3Ta Be/MUMHa nonaraeTcs PaBHOW Hysto;

[5 — norpelHocTb, 06yC/OBEHHAasA Pa3dbpoCcoM pe3ynbTartoB, MOJYYEHHbIX C WUCMO/Ib30BAHWEM FOCYAAPCTBEHHOIO
3Ta/IoHa B YC/I0BUAX NMOBTOPSEMOCTY, Y HEMOJHOTOV OnpeaeneHnst 3mMepsieMoli BeNIMYUHbI. XOTs BennumHa 45
[O/MKHa ObITb NPUHSTA PaBHOI Hy/HO, e/l COOTBETCTBYET HEHY/IEBas CTaHAAPTHas HeonpeaeneHHocTb U{AS).

Mockonbky Bce 4yacTHble npoussoaHble dfid, df/Ac, df/Ab un dfjAs dyHkumm, 3apaHHoil chopmynoii (H.33a),
paBHbI MUHYC efyHULe, CYMMapHYyo CTaHAapTHYK HeonpeaeneHHocTb uc(h) TBepaocTv o6pasua, M3MEPEHHON TBepao-
MepOM-KOMMNapaTopoMm, onpesensitoT no gopmyne

u~{h) =u2(d) +u2(Ac) +u2(Ab) +u2(As), (H.34)

B KOTOPOI4 Ans ynpouleHus 3anucu hRodawenc 3ameHeHo Ha h.

H.6.3 Cocrassisiolme aucnepcum

H.6.3.1 HeonpegpeneHHOCTb cpeaHeit rny6uHbl BaaenveaHua d B obpasel, MaTtepuana

HeonpepeneHHoCcTh, CBsi3aHHas C NOBTOPHLIMU HAGMOAEHUAMU. TOUHYIO WAEHTUYHOCTb YCMOBUIA MOBTOPHbIX
HabnwaeHnii cob/IHCTU HEBO3MOXHO, MOCKOJIbKY MpY KaXXAOM CnefyrwemM HabniogeHun MecTto BAAB/MBaHWSA OT/Mua-
eTca oT npepblayliero. Takum 06pa3oM, M3MEHUMBOCTb Pe3y/bTaToB MOBTOPHbLIX HAGMOAEHUI 0653aTeflbHO BKIYaeT
B cebs COCTaBMSIOLYI0, CBSA3aHHYK C pas3HO/ TBEPAOCTbIO MaTepuasia B pasHbiX MecTax BAaBnvBaHus. CTaH4apTHYHO
HeonpeaeneHHoCTb cpegHero apndMeTnyeckoro rayouH nsATU BAAB/MBAHWIA B obpasue matepuana, CAenaHHbIX
TBEPAOMEPOM-KOMMapaTopoM, BeluncasAoT kak sptO A /5, rge sp(dk) — o6bearHeHHOe BbIGOPOYHOE CTaHAapTHOE OT-
K/IOHEHUE TNTyOVH BAABVMBAHWIA, ONpeAesieHHOe «MOBTOPHbIMU» N3MEPEHUSIMU Ha 06pasLe, O KOTOPOM M3BECTHO, YTO OH
MMeEeT BecbMa OJHOPOAHYI0 TBEPAOCTb (CM. 4.2.4).

HeonpefeneHHOCTh, CBsi3aHHas C MOKa3aHUsMK Mpubopa. XoTs nonpaBka K d, CBsi3aHHasi C MOKa3blBaOLWMM

YCTPOIICTBOM TBEpLOMepa-koMnapaTopa, paBHa Hyso, CyLecTByeT cocTaBnsiowas HeonpegeneHHoctn d, obycnos-
NeHHass HeonpefenieHHOCTb0 1(8) nokasaHuin ryGuHbI BAAB/IMBAHMS U3-3a KOHEYHOro paspelleHusi 8 nokasbIiBatoLLero

ycTpoiicTa; n2(8) = 82/12 (cm. F.2.2.1). Takum o6pa3oM, oLeHKa aucrnepcun Bennumibl d nmeet Bug

n2id) ~sp ~idk)/Vs +S2I2. (H.35)

H.6.3.2 HeonpegeneHHocTb W{/C) NoNpaBkM Ha pasHOCTb B pe3ynbTarax, nosyyaemMblx BymMs TBepAoMepamu
Kak ckazaHo B H.6.2, [jc— nonpaBka Ha pasHOCTb B pesy/ibTatax U3MepeHuiA rocyJapCTBEHHbIM 3Tas/IOHOM U TBEp-
(x »
AOMepoM-koMnapaTopomM. 3Ty MonpasKy MOXHO NpeacTasuTb B Buae Ac=zg-z', rae zS= /[,g5 T — cpegHss
VI=1

rnyéuHa 5T BAaBNMBaHWIA, cAeNaHHbIX rocyAapCTBEHHbLIM 3Ta/IOHOM B 06pa3LoBOii Mepe TBepaocTh, a z'= ~z) N —
y=1 /N
cpeaHsas rnybvHa 5n BoaenvBaHWii, caenaHHbIX B TOM e 06pasLoBoii Mepe TBEpAO0CT! TBepAOMEpOM-komnapaTopom. Ta-
kMM 06pasom, npeanosaras, Y4Tto B Npoueaype CMYEHNS MOXHO NPeHebpeyb HeoNpeaeeHHOCTbIO, 06GYC/TOBIEHHOW KOHEY-
HbIM paspeLleHeM NoKasbIBaOLLMX YCTPOCTB 060MX TBEPAOMEPOB, NOyYaeM OLEHKY AUCNIepCUn BENMYUHBI [c B BUAE

4 s?(z, 2
(A S Sa) 2@ (H.36)
. m n
m ]
roe sfv(zs)=2>2(zs/) m — cpefHee apudmMeTMyeckoe BbIGOPOUHBLIX AMCMEPCUIA CPeaHUX apuOMETUYECKUX MO KadK-
=i / [0/i 13 T BbIGOPOK NyOMH BAABMMBaHWIA ZSjK, cienaHHbIX rocyAapCTBEHHbIM 3Ta/IOHOM;
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s|v(z) =£s2(z)) n — cpefHee apudMeTyeckoe BbIGOPOUHbIX AMCNEPCUiA CpegHrX apudIMETUYECKNX MO Kak-
/=1 / [ON 13 T BbI6OPOK rNy6uH BAaBnvnBaHwii z/l(, coenaHHbIX TBEpAOMEPOM-KOMMapaTOpPoM.

MpumeuvaHun e—TloapobHee 06 06bEANHEHHBIX BbIGOPOUYHbIX AMCNEPCUSIX, KakuMu SBasoTea s|v (zs) ns|v(z),
cm. B H.5.2.2 [nosicHeHus K choopmyne (H.26b)].

H.6.3.3 HeonpeaeneHHocTb M(Ab) MONpaBky Ha pasHOCTL B TBEPAOCTY B pasHbIX TOUKax 06pasLioBoli Mepbl TBEPAOCTU

MexayHapogHas pekoMeHaaums MO3M P 12 «[oBepka 1 kanmbpoBka 06pasLoBbIX Mep TBephocTw no wkane C
Pokeenna» TpebyeT, 4To6bl MakCyMasibHash 1 MUHUMasIbHAsA r1y6VHbI BAAB/MBAHWIA, NOJyYEHHbIE MO NATU U3MEPEHUAM
Ha 06pasLoBOi Mepe TBEPAOCTU, He OT/IMYa/INCL Bolee YeM Ha HEKOTOPYIO OO0 X CpeaHeli rybuHbl BOABIMBAHWSA, r4e
[ONs X 3aBUCUT OT nokasaTesis TBepAocTn. [o3ToOMy MOXHO JOMYCTUTbL, YTO MakCMMasibHas pasHOCTb B rNybuHax BAas-
NMBaHUA B pasHbIX TOYKkax 06pasLoBOi Mepbl TBEpPAOCTU ByfeT xzZ', rae BenuymHa z', onpegenerHHas B H.6.3.2, nonyyeHa
Ana n =15, MoXHO JOMYyCTUTb Takke, YTO 3Ta MakCMMaslbHasi PasHOCTb OMUCLIBAETCS TPEYro/ibHbIM pacrnpefesieHvem Be-
pOSATHOCTEN BOKPYT 3HAYEHWA XZ'/2 (OCHOBbIBAACH Ha NMPEAMNOSIOKEHUN, YTO 3HAaUYeHUs], 6n3kve K LeHTPY pacnpegerneHus,
6051€e BEPOSITHBI, YEM Ha ero kpasx, — cM. 4.3.9). Torga, npuHumas B chopmyne (9b) a = xz'/2, nonyyaem cnegyLlyo
OLIeHKy Avcnepcrmn nonpaskv K cpegHeli rnybuHe BAAB/IVBaHWIA, 06YCOBNEHHYIO pasHULEel B TBEPAOCTU COOTBETCTBEHHO
[ANA rocyapCTBEHHOTO 3TasloHa U TBepAoMepa-KoMnaparopa

wKM*A/ 24 (H.37)

Kak ykazaHo B 1.6.2, npegnonaraetcs, YTo Hamny4llas oueHka Ab paBHa Hy/io.

H.6.3.4 HeonpegeneHHocTb W(AS), 06yCnoBneHHast rocyAapCTBEHHbIM 3TA/IOHOM 1 ONPefeNieHNEM BeUUMHBI
TBEPAOCTU

HeonpegeneHHOCTb, CBA3aHHasA C rocyJapCTBEHHbIM 3Ta/IOHOM, BMECTe C HeonpeaeneHHOCTbo, 06yCnoBAeHHO
HeMnosIHOTOW onpefeneHnss 3MepseMoli BeNUMHbI (TBEPAOCTU), YKasbiBaeTCs B BUAE OLEHKU CTaHAapTHOro OTK/IOHEHUSA
U(AS) (MMmetoLeit pasmepHOCTb A/IMHBI)

H.6.4 CymmapHasa ctaHdapTHas HeonpegeneHHocTb uc(h)

MopcTaHoBKa OLEHOK COCTaBASOWMX HeonpeaeneHHOCTH, nonayyeHHbix B H.6.3.1—H.6.3.4, B dopmyny (H.34)
[aeT OuUeHKy aMcnepcun pesysnbtara U3mMepeHus TBepaoctn

2 (4 2 '
‘Ne)=w ) 20® bl .+ 8 ﬁ“()‘; uc(AS (H.38)

Mo KOTOPOI MOXET ObITb BblUMC/IEHA CyMMapHas cTaHAapTHas HeonpeaeneHHocTb uch).

H.6.5 Yncnosoii npyvep

[aHHble ana HacToswero npumepa cobpaHsl B Tabnmuye H.10.

B kayecTBe LKasibl TBEPAOCTU mcrnonb3yetca Wwkana C Pokeenna. LieHa feneHus wkanbl Poksennia coctasniseT
0,002 mm, noatomy B Tabnuue H.10 n B nocneaytowemM TEKCTE UCMOb3yeMoe A1 NPOCTOThl NpeAcTaB/eHns AaHHbIX U
pe3ynbTaToB BbipaxeHue, Hanpumep «36,0 eamHuy, no wkase Poksenna», o3Havaet 36,0 ¢ (0,002 mm) = 0,075 MMm.

Ecnn cooTBeTcTBYyHOWME AaHHble Tabnuubl H.10 noactasutb B chopmyny (H.38), To monyuum crepgyrowme asa
pesynbrara:

. 0452, 012, 0102, 0112, (0015:360)2 .,
5 12 6 6 24

= 0,307 (eguHuy, no wkane Pokeenna)2,

uch) = 0,55 eanHuy, no wkane Poksenna = 0,0011 mm,

rae B UensixX pacyeTta HeonpegeneHHocTn npuHato z' =d = 36,0 eguHuy, no wkane Pokeenna.
Ta6nuya H.10 — [daHHble A8 onpefeneHns TBEPAOCTM obpasua matepuana no wkane C Poksenna
VICTOYHVK HeonpeaeneHHocTH 3HaueHve

CpepHsia rnyémHa d natu BaaBnvBaHuii TBEpAOMEPOM-KOMNapaTopom obpasua Matepuana: 36,0 eAMHML, 1O LuKane
0,072 MM Poksenna

Yka3biBaeMblii MokasaTenlb TBEpAOCTM o06pasua matepuana no nsatM BAasBnuBaHusM 64,0
HRockwell C - hRockwell C 1 (°-002 mm) = [100(0,002 mm) - 0,72 mm]/(0,002 mm) (cm. H.6.1)

O6beauHeHHoe Bbl6OpoYHOe cTaHgapTHoe oTkioHeHue sp(dk) rny6uH BaasnvBanuii, cae- 0,45 egnHuL NO LWKasle
JlaHHbIX TBEPAOMEPOM-KOMMapaTopoM Ha 06pasLe C paBHOMEPHOI TBEPAOCTLIO Poksenna
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OkoHuaHne Tabnmupl H.10

VICTOYHVIK HeomnpeaeneHHoCTH 3HaueHve
Pa3pelueHne 5 nokasbiBatoLLEro yCTPOiCTBa TBEpAOMEpa-KoMnaparopa 0,1 eauHuL, no LiKase
Poksenna

0,10 eguHUL, No LKase

Sav(zs), KBagpaTHbIAi KOPEHb W3 CpeaHero apudMeTU4ecKoro BbIGOPOYHbLIX AMChepcui
(zs) aap: p pen pudp p il p Poksennia, T = 6

cpefHero no T cepuwii BOABNMBaHMIA roCyfapCTBEHHbIM 3TA/IOHOM Ha 06pasLoBOii Mepe
TBEpAoCTY

0,11 eauHUL, Mo WKane

sav (")’ KB aTHbIA KOPEeHb U3 CpefHEero apugmeTnyeckoro BbIBOPOUHBLIX AUcnepcuin
(") «xsagp p pes prch P pvicnep Poxsena, = 6

cpefHero no M cepuin BAaB/AVMBaHWIA TBEPAOMEPOM-KOMMApPaTopoM Ha o6pasuoBoii mepe
TBEPAOCTM

[ons x rny6rHbl NPOHNMKHOBEHWS B 06pa3LoByl0 Mepy TBEpAOCTU 15+10-2

CraHfapTHas HeonpegeneHHocTb U(AS), 06yCnoB/eHHast rocyiapCTBEeHHbIM 3TasloHOM M He- 0,5 efnHWL, MO LWkae
MOJHOTO onpeAeneHnst N3MepsiemMolt BENNUMHBbI Pokeenna

Takum obpasom, B npeanonoxeHnn Ac= 10 TBepAocTb 06pa3la MaTeprana coctasnsieT «hRodwenc = 64,0 eguHuLy
no wkane Poksenna wam 0,1280 MM; cymMMapHasa ctaHgapTHas HeonpegeseHHocTb Uc = 0,55 egmHuy, no wkasne Poksenna
nnm 0,0011 Mm».

CoOoTBeTCTBYHOLLAA 3anMcb A8 uucnia TBepaocTu no wkane C Poksenna HRodweu c, onpefensieMoro Kak
hRockwellc / ( 0 mm) = (O.1280 mm)/(0,002 mm), ByaeT umeTb Bua; «HRodkwenc = 64,0; cymmapHas cTaHgapTHas Heonpe-
AeneHHocTb 1C = 0,55».

Kpome cocTaenstoLLeli HeonpeaeneHHoCT!, 06yC/IOBIEHHON rocyAapCTBEHHLIM 3TaSIOHOM W HENOJHOTON onpeje-
NEeHnst n3MepsiemMoil BennuuHbl (TBepaoctm), U{As) = 0,5 eauHuL, no wkasie Poksenna, CyLecTBeHHbI BkIag B cyMMap-
HYI0 CTaHapTHYI0 HeonpeaeneHHOCTb BHOCAT HeonpeaeieHHOCTb, CBA3aHHasa C NMOBTOPAEMOCTbIO pe3y/bTaTtoB n3mMepe-
HuiA, sp[dk)jyl5 =0,20 eanHuy no wkane Poksenna, U HeONpeAeneHHOCTb, CBSi3aHHasA C HepaBHOMEPHOI TBEPAOCTbHO
obpasLoBoli Mepbl TBepAocTH, (xz')2/24 = 0,11 epvHuy, no wkane Pokeenna. Uncno ahdpeKTNBHbIX CTeneHeln cBoboabl
ANs1 IC MOXHO OLUEeHMTb no chopmyrne Yanua — CatTepTyaliTa, kak nokasaHo B H.1.6.
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MpunoxeHve J
(obs13aTenibHoE)

OCHOBHbIe 0603Ha4YeHust

MonywmpuHa NPsSIMOYTo/IbHOTO pacnpefiesnieHnsl BO3MOXHbIX 3HAYEHW BXOAHON BeNNUMHLI XY a = (a+- a )/2
BepxHsisi rpaHMLa BO3MOXHbIX 3HAYEHUI BXOAHOW BeNMUMHbI Xy

HwkHSS rpaHMLA BO3MOXHBIX 3HAYEHUI BXOAHOl BenumHbl X,

BepxHsisi rpaHMLa OTKIOHEHWS] BXOAHON BEIMUMHBI X- OT €€ OLEHKU XY b+ = a+- Xy

HWXHSIS rpaHMLa OTK/IOHEHWS BXOLHON BENMMUMHBLI XYOT €€ OLEHKN XY b_ = Xy- a_

UacTHas npou3BogHas uim KoadhULMEHT YyBCTBUTENIBHOCTU: Cy= dfldX;]

®YHKLMOHA/ILHOE COOTHOLLEHVE MEXy M3MepsiemMoli BeuuHoli Y 1 BXOAHLIMW BennumHamu Xy OT KO-
TOPbIX 3aBUCUT Y, @ TakKe Mexay BbIXOAHO OLEHKOM Y 1 BXOAHBIMU OLEHKaMU Xy OT KOTOPbIX 3aBUCUT Y

YacTHast Npoun3BogHast PyHKLUMN /'3aBUCUMOCTN U3MEPSIEMON BENMYMHBI Y OT BXOAHbIX BEMIMUYUH XYNO BXOA-
Holl BennuuHe X, B Touke X, dfidX, |
1 1 "1, X2... XN

KoadhhuumeHT oxBaTa, MPUMEHSIEMbIA A1 BbIYMCMIEHUS pacluMpeHHoli HeonpegeneHHocT U = kuc(y)
OLieHKU BbIXOAHOW BENWNYMHbI Y MO ee CyMMapHOl CTaHLapTHON HeonpeAeneHHoOCTH uc(y), Fae 1/onpeaens-
eT nHTepBasn Y = y + U ¢ HEKOTOPbIM BbICOKUM YPOBHEM [10BEpUs

KoadhhuLmeHT oxBaTa, MPUMEHSIEMbIN A1 BbIUMC/IEHUST PaCLUMPEHHON HeonpeaeneHHocTn U = kpuc(y)
OLEHKN BbIXOHON BEMMUMHBLI Y MO €e CYyMMAapHOW CTaHAapTHOW HEONpeAeneHHOCTU uc(y), TAe np onpege-
nsieT uHiTepBan Y = y = Up ¢ 3ajaHHbIM BbICOKMM YPOBHEM A0BEPUS P

Uncno noBTOPHbIX HaboaeHuiA

Uncno BXOAHbIX BEMUUH XY OT KOTOPbIX 3aBUCUT M3MepsiemMast BenmunHa Y
BeposATHOCTb 1M ypoBeHb gosepust: O<p < 1

CnyuvaiiHas nepemMeHHasi, onvcbiBaeMas pacnpegesieHMeM BeposTHOCTel

CpegHee apugmMeTMyeckoe Wan cpegHee 3HaYeHMe n He3aBUCUMbIX MOBTOPHbLIX HAGAAEHUIA gk Cryyait-
HOli MepeMeHHON p; OLeHKa MaTeMaTUYecKoro OXWAaHusi \xq pacnpefenieHns BEPOATHOCTEN cnydaitHol
nepemMeHHoi q

k-e HE3aBMCMMOE MOBTOPHOE HAG/IOAEHNE CydaiiHOh NepeMeHHoi q
OueHKa Ko3hpULMEeHTa KOPPENSILMM OLIEHOK Xx. M x. BXOAHBIX BEMMUMH X U X= dop, X.) = u(xh x.)1[n(X:)u(x:)]

OueHka KO3(hhULMEHTA KOPPESSILMM MEXIY CpefHuMu apudiMeTndeckumn Xy n Xy, onpegeneHHbIMU
Mo N HE3aBWCKMbIM Napam NOBTOPHbIX 0AHOBPEMeHHbIX HabnogeHuit Xjk n Xjk BXogHbIX BEMMUMH Xy 1 Xy

O 0 =0 ;.0 /[>(X ;N *)]

OueHka KoadhhmLmeHTa Koppensiuum BbIXOAHbIX OLEHOK YYW Vy, KOraa B pamkax OfHOro 13MepeHust onpe-
OEensioT 3HaYeHns ABYX 1 6onee namepsiemMbiX (BbIXOAHbLIX) BEINUNH

O6begnHEHHas BbIGOPOYHas gucnepcus

O6beguHeHHOe BbIGOPOYHOE CTaHAAPTHOE OTK/IOHEHWE, PaBHOE MOJOXMTENIbHOMY KBaApaTHOMY KOPHHO
3

BbI6opoYHas AMCnepcus 3HaueHns q
OueHka aucnepcun a2/n BenuumHbl q; s 2(q) =S2(gk)/n

OueHka gucnepcun no tuny A
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Bbl60poYHOE CTaHJapTHOE OTK/IOHEHME CpefHero 3HaveHus Q
CwmelleHHas oueHka a(g) (cm. npumedaHue k C.2.21)
OueHKa cTaHAapTHOM HeonpeaeneHHOCTH no Tuny A

Bbi6opoyHas gucnepcus, NoslydyeHHast Mo M He3aBUCMMbIM MOBTOPHbLIM HabntoaeHusM gk cryyaiiHoii nepe-
MEHHOW (

OLleHKa aucnepcumn ¢ 2 NIOTHOCTM BEPOATHOCTER cnydaiiHoli nepemeHHoi q
Bbl60OpoYHOE CTaHfapTHOE OTK/IOHEHWE, paBHOE MOMIOXMTENbHOMY KBagpaTHOMY KOpPHI0 13 S2(gK)

CMellleHHas OLeHKa CTaH4apTHOro OTK/IOHEHUSA a NIOTHOCTU BepOHTHOCTeVI cnyqa|7|H0|7| nepemeHHO|7| q

Bbi6opoyHasi gucnepcusi cpegHero 3HaveHnst X;, onpeaesieHHoro rno N He3aBUCUMbIM NMOBTOPHbLIM Hab/to-
OEHVAM X- K BXOAHOW BENUMHBI X-

OueHka gucnepcun no tuny A

Bbl6opoyHOe cTaHAapTHOE OTK/IOHEHWE CPeAHEro 3HaYeHUs xy, PaBHOE MOJIOKUTE/IbHOMY KBaApaTHOMY
KopHI0 13 s2 (X()

OueHKa CTaHAAPTHOTO OTK/IOHEHUS MO Tuny A

OLeHKa KoBapuauym CpegHNX 3HauYeHWA g 1 7, SBNAIOLLMXCS OLEHKaMy MaTeMaTUYeckoro OXuaaHus yqu ar
[BYX CNy4aiiHbIX NMepemMeHHbIX PUT, MNOJlyYeHHas no N He3aBUCKMMbIM Mapam OAHOBPEMEHHbIX NMOBTOPHbIX
HabnaeHWA gK 1 IK cnyyaiHbIX NepeMeHHbIX AW T

OueHka koBapuauum no tuny A

OueHKa KoBapuaLmn CpefiHnX 3HaYeHWA X, 1 Xy, Nosly4eHHast no M He3aBUCUMbIM Napam OfHOBPEMEHHbIX
MOBTOPHbIX HabmogeHnin X, K1 XjK BXOAHbIX BEANYMH X, 1 Xy

nueHKa Kosapuauum no tuny a

3HayeHue cnyyaliHoli nepeMeHHOM, uMetollein f-pacnpeaeneHune c v cteneHsaMy cBo6oapl, 1UCNOIb3yeMoe
AN pacyeTa pacluMpeHHoi HeonpeaeneHHocT Up, COOTBETCTBYIOLLEN 3a4aHHOl BEPOSITHOCTY P

3HaueHne cnyvaliHoii nepeMeHHon, umvetowein ~-pacnpegenenve c veff cteneHsimm cBo6oapl, Ucnosnb3ye-
MOe [N1A pacyeTa pacluMpeHHol HeonpegeneHHocT Up, COOTBETCTBYIOLEN 3a/aHHOM BEPOATHOCTY P
OueHKa fucnepcumn OLEHKN X- BXOAHOW BENNUUHBI X,

MpumevyaHne — Ecin x- ONpefesieHo Kak cpefHee apudMeTnyeckoe Mo M He3aBUCUMbIM MOBTOPHbLIM
HabnaeHnam, To U2(x;) =s2(X() — oueHka gucnepcun no Tuny A

CraHfapTHas HeonpeaesieHHOCTb OLEHKN XEBXOAHOW BeNnUMHbI Xy, paBHas NONOXUTENbHOMY KBapaTHO-
My KOpHI0 /B L2(X%)

MpumedyaHne — Ecm X; onpeaeneHo kak cpefHee apugMeTnyeckoe no M He3aBUCUMbIM MOBTOPHbLIM
HabnoaeHnam, To u(x() =s(xy) — oueHka cTaHAapTHOI HeonpeaeneHHOCTM Mo Tuny A

OueHKa koBapuaumm OLEHOK Xyu X/BXOLHbIX BENNUNH Xy U Xy
MpnmeyaHune — Ecim x- U Xy onpegenexHsl Mo N He3aBUCUMbIM NapaM OLHOBPEMEHHbIX MOBTOPHbIX

HabnogeHwin, To u|x; Xyj= s|x;,Xyj — oueHka koBapuauuu no tuny A
CyMmapHasn aucnepcus BbIXOLHOW OLEHKU Y

CymmMapHas cTaHAapTHasi HeonpeaeneHHOCTb BbIXOAHONM OLEHKM Y, paBHas NOJI0XUTE/TbHOMY KBagpaTHoO-
My KOPHIO 13 U2(y)

CymMmapHas cTaHAapTHasi HeonpeeneHHOCTb BbIXOAHOW OLEeHKM Y, OonpefenieHHast Mo CTaH4apTHbIM He-
onpeaeneHHOCTAM 1 OLeHKaM KOBapuaLmid, BKIHOUAKOLWMM B ce6s TOIbKO OLieHKU Mo Tuny A

CymmapHasi cTaHAapTHasi HeornpeaeneHHOCTb BbIXOAHO! OLEeHKW Yy, onpeaesieHHast no cTaHAapTHbIM He-
onpefeNIeHHOCTSIM 1 OLEHKaM KoBapuauyii, BKIHOYAIOLWMM B CEOS1 TOMIbKO OLIEHKU Mo Tuny B
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CymMMapHas cTaHAapTHasi HEONPEAENeHHOCTb BbIXOAHOW OLEHKM Yy KOrAa B pamMkax OfHOTO M3MepeHUst
onpeaensitoT 3Ha4YEHUs ABYX U Gonee n3mepsieMblX (BbIXOLHbIX) BEMMUMH

CocTaBnsioLLas CymmapHoin aucnepcum n2 2(y) BbIXOAHOW OLIEHKW Y, onpeaensiemMas OLEHKOI ancnepcum
W2(x/) BxoaHoii oueHkn xy uf (y) =[cwm(xy)]

CocTaBnsioLLasi CyMMapHol cTaHfapTHOM HeonpegeneHHocTn UC(y) BbIXOAHON OLEHKW Y, onpeaensiemas
CTaHAAPTHOW HeonpeaeneHHOCTLIO M(XY BXOAHOM OueHKn Xy UMy) = |c/|c/(x)

OueHKa koBapuaumMy BbIXOAHbIX OLEHOK Yyun Y, onpeaensieMbX B paMKax OfHOr0 U3MepeHus

OTHOCUTESIbHas CTaHAapTHas HEONPEAEIeHHOCTb BXOAHOW OLEHKN Xy

OTHOCUTENbHASA CyMMapHas cTaHfapTHash HEONPeAENEHHOCTb BbIXOAHOW OLEHKN Y

OLeHKa OTHOCUTE/NBHON KOBapUaLmy BXOAHbIX OLLEHOK Xyun X/

PaclumpeHHasi HEONpPeAeneHHOCTb BbIXOAHOW OLEHKM Y, onpeaensiowias nHTepsan ¢ Y =y + U BbICOKMM
YPOBHEM [,0BEPVsi U paBHasi NPOMU3BEEHUIO KO3(hdMLIMEHTa OXBaTa K M CYMMapHOI cTaHAapTHOli Heonpe-
aeneHHocty ucy) BenmumHbl y: U = kucly)

PaclumpeHHasi HeonpeeneHHOCTb BbIXOAHO OLEHKU Y, onpeaensiolias nHtepsan Y=y + Up ¢ 3aaHHbIM
BbICOKVIM YPOBHEM [I0BEPUS P U paBHasi NPomn3BefieHN0 Ko3hdmLmeHTa oxBaTa Kp 1 CyMMapHoli cTaHaapT-
Holi HeonpegeneHHocTn Ucly) BenmunHel y: Up = Kpncly)

OueHKa BXOAHOW BENUYUHbI Xy
MpumeyaHne — Ecim xyonpeaeneHo kak cpefHee apngyMeTnyeckoe no M He3aBUCUMbIM MOBTOPHbLIM
HabnaeHnam, 1o xy = Xy

/- BXogHas BenuunHa, OT KOTOPOI 3aBUCUT M3Mepsiemast BenmunHa Y
MpumeyaHne — XyMOXeT 6bITb BENNUMHOW UM CRy4YaiiHOl nepemeHHol (cM. npumedarve 1B 4.1.1)

OueHKa BXOAHON BenuuuHbl Xy pasBHas cpegHemy aputMeTU4ecKoMy Mo M He3aBUCKUMbIM NMOBTOPHbLIM
HaboneHusamM Xy K BeNnynHbl Xy

K-€ He3aBVCUMOe MOBTOPHOE Hab/MofeHne BeNMUnHbI Xy
OueHKa 13mepsieMoin BeNMUunHbl Y

PesynbTar nsmepeHus

BbixogHas oueHka

OueHKa M3MepsieMoli BENMYMHLI Yy KOrga B pamkax OHOTO U3MEpPEeHWst OnpeAensiioT 3HaYeHus AByX U
6051ee n3mMepsieMbIX BEIMUNH

Vi3mepsemas sennynHa

OueHka OTHOCUTE/TLHOW HeonpeaeneHHOCTH CTaHAapTHOﬁ HeonpeaeneHHoCTn VI(X)) BbIXO,D,HOVI OLEHKN Xy

MaTtemaTnyeckoe oxugaHume pacnpeaeneHus BepPosSiTHOCTEN cnydaliHoii nepemMeHHoit g
Uuncno cteneHeii cBoGoapl
Uncno creneHein ceobogbl v Yncio ahdEKTUBHBIX CTENEHERN CBOOOAbI ANs CTaHAAPTHON HeonpeaeneH-

HocTV U(X]) BbIXOAHOI OLIEHKM Xy

95



MOCT 34100.3—2017

veff

v effA

veffB

°2(q)
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Uuncno achchpekTBHBIX CTeneHeli cBo60Abl, Ha OCHOBE KOTOPOro onpeaensioT 3HaveHue tp(veff) ona pacueta
paclUMpeHHoit HeonpeaeneHHocTn Up

Uucno adpheKTUBHLIX cTeneHeli cBo6oAb! /11 CyMMapHOiA cTaHAapTHOM HeornpeAeneHHOCTH, NOJTyYeHHO
Mo OLieHKaM CTaHAapTHbIX HeonpeaeneHHocTell no Tuny A

Uucno adhheKTUBHBLIX cTeneHeli cBo6oabl 151 CyMMapHOii cTaHAapTHOl HeornpeaeneHHOCTY, NoJTyYeHHO
Mo OLieHKaM CTaHAapPTHbLIX HeonpeaeneHHocTel no Tuny B

Juncnepcus pacnpefeneHnsi BEPOATHOCTEN CnyyaiiHol nepemMeHHoi g, oueHnBaemas kak S2(gK)

CTaHfapTHOE OTK/IOHEHWE pacnpefeneHnsi BEPOATHOCTEN, paBHOE NOMOXUTEIbHOMY KBaApaTHOMY KOPHIO
13 a2

s(gk) siBNsieTCA CMeLLEHHO OLEHKOM a

Ovcnepcusi g paBHas 02/n n oueHBaemas kak s2(q) = s2[gk

CTaHfapTHOE OTK/IOHEHWE [, pPaBHOE NOJIOXUTE/TbHOMY KBaApaTHOMY KOpHI0 U3 <2{f)
s(q) sBNsieTca cMeLLeHHon oueHkoin °{q)
[Juncnepcusi BbIGOPOYHOTO CTaHAAPTHOTO OTKIOHeHUs S(Q) BenYuHbl g

CraHaapTHoe OTK/IOHEHME BbIGOPOYHOrO CTAHAAPTHOMO OTKIOHEeHUs S(Q) BefMYMHbI ¢, PaBHOE MOJIOXKW-
TefIbHOMY KBafpaTHOMY KOPHIO U3 o2[s(q)]
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MpunoxeHve JA
(cnpaBo4HOE)

LononHuTeNnbHble 3aMeYaHUsi K MeXrocyA4apCTBEeHHbIM CTaHOapTaMm,
BBOAALMM MeXAyHapoaHble PyKOBOACTBa B 06/1aCTV HEONPEAENEHHOCTU U3MEPEHUS

JA.1 O6wpme 3amMevaH1s K Cepumn MEXrocyaapcTBeHHbIX cTaHaapToB MOCT ISO/IEC Guide 98

OA.1.1 Cepusi MexrocygapcTBeHHbIx ctaHgapToB MOCT ISO/IEC Guide 98 BBOAUT AOKYMEHTHI, paspabaTbiBaemble
paboueii rpynnoin JCGM/WG 1 «Paboyast rpynna rno BbIPaXXEHMIO HEONPEAE/IEHHOCTU U3MEPEHUSI», BXOASLLEN B cOcTaB
06beanHeHHoro Kommteta JCGM «O6beyHEHHbI KOMUTET MO PYKOBOACTBaM B METPO/IOrM» Npn MexayHapogHoM 6t0po
Mep 1 Becos (cMm. «[Mpegucnosue Kk MexayHapogHomy aokymeHTy ISO/IEC Guide 98.1:2009» HaCTOSILLErO CTaHAapTa).

[OA. 1.2 lokymeHThbl, paspabatbiBaemble JCGM/WG 1, ycTaHaBnMBalOT 06WMii eAMHO06Pa3HbIA NOAXOA K OLEHKE
TOYHOCTV U3MEPEHMWIA Yyepe3 KOHLENUMI0 HeonpeaenieHHOCT U3MEPEHWIA 1 BKIOYAOT B CebA Kak METoAbl BblYMC/IEHWS
HeornpeaeneHHOCT! N3MepPeHUs B pasHbIX U3MEPUTESIbHBIX 3afa4ax, Tak v y4eT HeonpeaeeHHOCT! N3MepeHnsa npu npu-
MEHEHUW Pe3y/ibTaToB U3MEPEHNS.

[A.1.3 KoHuenuus HeonpefeneHHocTM namepeHus paspabotaHa A1 BblpaXXeHUA KayecTBa pesynbrara nsmepe-
HVS1 B3aMeH KOHLenuuu norpellHocTein n3mepeHuii ¢ Lefblo NpuaaHna MeTOAMYECKON KOPPEKTHOCTU MCMNOSb3yeMbIM
TEOPETUNKO-BEPOATHOCTHLIM MOZENSAM.

B KOHUenuMn norpewHocTeli n3MepeHnin pesynbTar usMepeHuss NpeacTassioT B BUAE CYMMbl UCTUHHOTO 3Have-
HUS 1 MOTPELUHOCTH, KOTOopas, B CBOK OYepefpb, SB/ISETCH CyMMOM CMCTEMATUYECKO U CriydaiiHoin cocTaBnsaowmx. Mpn
3TOM /19 OLEHKM TOYHOCTU U3MEPEHUsT 0ObIYHO MCMO/b3YHT OAVH U3 ABYX CMOCOOO0B: KOHCEPBATMBHLIV (OLlEHKa CBEpXy)
N TEOPETUKO-BEPOSTHOCTHBIN. BbIGOP TOrO MM MHOrO CNOCo6a OLEeHMBaHMS OMpeaensieTcs KOHKPETHOW U3MepuTebHOM
3ajayeil 1 ganbHeMWMM MCMonb3oBaHMeM pesynbTata u3MepeHus. Kakaplih M3 aTux noaxofoB MMeeT OrpaHuyeHust B
NPUMEHEHNN.

[JA. 1.4 IMpn KOHCepBaTUBHOM CNOCO6e OLEHMBAHNS TPaHnLbl CYMMapHO MOrpeLLIHoCT onpeaenstoTca apudmeTy-
Yeck1M CyMMVPOBaHWEM rPaHuL, ee CoCTaBNAoWmMX. [NaBHbIA HeJOCTaTOK KOHCEPBATUMBHOMO CNoco6a — C/IMLLKOM LUMpPO-
Kne rpaHuvLibl CyMMapHO MOrpeLlHoCcT!, 0CO6EHHO B crlydae 60/bLIOro Ymcna coctasnsowmx. KoHcepBaTuBHbI NOAXOA,
MOXET HaliT¥ NPMMeEHeHVEe B U3MEpPUTENbHbIX 3afadax, rae Heo6xoauMo obecneynTb HaxoXAeHWe UCTUHHOTO 3HavyeHus
N3MepPSIEMON BE/IMUMHBI B YCTAHOB/IEHHbIX FPaHMLax HaBepHsiKa.

OA.1.5 MNpy TeopeTnko-BePOATHOCTHOM MOAXOAE ANS ONUCaHUA pesynbTata M3MEepPeHNs UCNosb3yeTcsa crydvaliHas
nepemeHHasl, MateMaTmyeckoe OXuaaHve KOTOpPOoil COBMadaeT C NCTUHHBIM 3HAYEHMEM M3MEPSEMON BeNNUYMHbI NN CMe-
LLIEHO OTHOCUTESIBHO HETO Ha BE/IMYMHY CUCTEMATMYECKON MOrpellHocTU. 3TO JaeT BO3MOXHOCTb B YC/I0BUSIX OrPaHNYeH-
HOrO YKC/a NOBTOPHbIX HAGMIOLEHWI N3MEPSIEMOI BENIMUYMHBI CTPOUTL /I HEe TOYEYUHblE N MHTEPBaJIbHbIE OLIEHKN.

B Teopun norpeLlHoCTe Mcnosib3oBaHa YacToTHas MHTepnpeTaums BEPOATHOCTW, HAGMAEHUS paccMaTpuBatoTcs
Kak BblGOpKa M3 3af@HHOl reHepasibHOV COBOKYMHOCTM, OLEHKN M3MepPSEeMOin BEMUMHBI 1 XapakTepPUCTUK MOrpeLLHoCTH
ABNAOTCA CTATUCTUKaMW. B kayecTBe MHTEPBa/IbHOM OLEHKU MCMO/b3YeTCs NOCTPOEHHbI Ha OCHOBE CTaTUCTUK 4OBEpH-
TeNbHbI/i UHTEPBaUT, COOTBETCTBYIOLMI 3aaHHOW JAOBEPUTENLHON BEPOSITHOCTU.

"naBHbLIM OrpaHUYeHnem MCMosb30BaHNsA YacTOTHOTO NOAX0AA ABMSAETCH HEBO3MOXHOCTb €ro KOPPEKTHOro pacnpo-
CTpaHeHNsa Ha 3ajayy OLeHMBAaHWA CUCTEMATUYECKMX NOrpeLlHoCTeR. Moaxo, OCHOBaHHbIV Ha «paHAoMu3aLmmn» cucte-
MaTUYeCKMX NorpeLuHoCcTel, NPUMEHUM NWLLb B OTAE/bHbIX Crlyvasx. B pesynbrare B paMkax 4acTOTHOrO noaxofa HeBos3-
MOXHO yka3aTb B 06LieM BuAe Npasusio NOCTPOEHUS AOBEPUTENIbHOTO MHTEPBasia NOrPeLIHOCTM, OCOBEHHO NpY HaIMYMK
HECKOJIbKUX BAMSIOWMX (haKTOPOB, KaKAbli U3 KOTOPbIX MOXET ONUCbIBATLCA CBOE reHepasibHON COBOKYMHOCTbIO U A/1A
KOTOPbIX MOTYT ObITb MOMyYeHbl CBOM BbIGOPKM HabnaeHWi. MNpu OTCYTCTBMM CTPOrUX MaTemMaTuyeckmx MeTofoB MeTpo-
fioraMm 4acTo MPUXOAUIOCH 06pallaTbCa K MHXEHEPHbIM (3IMAMPUYECKMM) npoueaypaM onpefeneHns AoBepuTenbHbIX
WHTEpBaU/10B 6e3 OLIEHKM KayecTBa NnosyvyaembiX pe3ynbTaToBl

[A.1.6 BBefeHvie B METPOJSIOTMHECKYIO NPaKTUKY KOHLENuUUW HeonpeneneHHOCT! U3MepeHns «PykoBoACTBOM MO
BbIPaXXEHWNIO HeomnpeaeneHHocTn nsmepernns (GUM)», ony6nvkoBaHHbIM B 1993 . (cm. «[Mpeaucnosue K MexayHapo-
HOMy foKymeHTy ISO/IEC Guide 98.1:2009» HacTosLLEro ctaHgapTa), SBMIOCh MOMbITKOA AaTb MareMaTuyecky CTPOruia
€[1HbIA NOAXo4 K OLEeHKe COCTaB/ALWMX HeonpeaeneHHOCTHN, 06YC/OBIEHHbIX Kak cyvaiiHbiMK, Tak U cuctemaruye-
CKMMK chakTopamu, Mpu 3afaHHbIX YCIOBUSAX M3MepuTenbHOW 3agadun. OgHako GUM He cmor B NOMHOW Mepe peLunTb
3Ty 3aga4y, OH NOSIBU/ICS Kak BHYTPEHHE NPOTMBOPEUMBbLIA AOKYMEHT, MCNOMb3YHOLWMA O4HOBPEMEHHO YACTOTHYHO 1 Gaile-
COBCKYI0 KOHLEeNuun BeposiTHocTU. EanHas npoueaypa BbiBOAa, Havbonee KOPPEKTHO M Noc/efoBaTesbHO OnvcaHHas B
JCGM 101:2008, ocHOBaHa Ha OTka3e OT 4acTOTHOW MHTeprnpeTauuy BEpPOSTHOCTU MPWU OLEHKE TOYHOCTW M3MEPEHUS B
nofb3y Cy6bLEKTUBHOIO NPEACTaB/EHNS O BEPOATHOCTWU. EC/M B 4aCTOTHOM MOAXO4e MOHSATWE CyyYaiHol nepeMeHHON
MCMO/Ib30BaHO A/1 ONUCaHUs pe3ysibTaTa/MorpelHocT U3MEpPEHNs, TO B CyObEKTVBHOM NOAXOAEe ClyyaiiHas nepemeH-

1 MNMp1MepoM Takoli MHXEHEPHOI NpoLEesypbl SBASIETCA CNOCO6 OLEHUBAHWSA LOBEPUTESIbHBIX IPaHUL, NOTPELLHOCTY
B PMI" 43—2001 «[lMprvMeHeHne «PyKOBOACTBA MO BbIP&XXEHNIO HEONPEAENEHHOCTU U3MEPEHNI».
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Has 1CMoMb30BaHa /1 ONUCaHUA BO3MOXHbIX 3HAYEHWI 13MepPSeMOil BENUMHDBI. [py 3TOM nonyyeHve pacrnpegeneHus
BEPOATHOCTEN, accoUyMpoBaHHOIO C M3MEPSIEMOI BE/IMUMHON, OCYLLECTBISETCSA Ha OCHOBE:

- COCTaB/IEHNA AN1A AaHHON M3MEepUTEsIbHON 3a4aun MOAEeNy M3MepeHuid, CBA3bIBAIOWEn n3MepsemMyo BeTNUUHY
(BbIXOAHYHO BENNYMHY) CO BCEMU 3HAYVMMbIMU BAUAIOWMMN BENMYMHAMMN (BXOAHBIMU BEMYMHAMU MOAENN);

- MPUNMCLIBAHUA BXOAHbIM BEMYMHAM pacnpefeneHuii BeposiTHocTeld (B O6LLEM Crlydyae COBMECTHbIX) MCXOAsa U3
nmetoLelics nHchopMaumm 06 3TUX BEMUMHAX U X HABNAEHWI (NpY HANNYMKY);

- Npeobpa3oBaHnsi COBMECTHOIO pacnpefesieHns BXOAHbIX BENYMH B pacnpefesieHne BbIXOAHOW BenMYuHbl Co-
rfacHo npasuiam nNpeo6pasoBaHns CayyaiiHbIX NePeMEHHbIX.

B oT/mumne ot Teopum norpeluHocTeli (Ha OCHOBE YacTOTHOrO MOAXOAA) KOHLUenuus HeonpedeneHHoCTM (Ha ocHoBe
CyObEKTVBHOI BEPOSATHOCTY) HE UMEET MPUHLMMNANbHBIX OrPaHNYEeHW B MOJTyHEHUN OKOHYATENbHOTO pesyibTara n3mepe-
HUA B BUAE hyHKUMW pacnpeferneHnsi, acCouMMpoBaHHOM C M3MEPSEMOi BEIMUYMHOM, YTO NO3BOJIAET BbIYACUTL MHTEPBa
BEpPOATHOCTM (OxBaTa) 4/17 Nt060I 3a4aHHON BepOSATHOCTW. OHaKko BO MHOTMX M3MEPUTE/bHBIX 3afaqax aHanmTuyeckoe
pelleHre 3a4a4un NpeobpasoBaHns MI0THOCTEN BEPOSITHOCTEN HEBO3MOXHO. B 3TOM criyuae TouHoe pelueHune (B npegenax
TOYHOCTM BbIYMC/IEHNIA) BCErAa MOXET ObITh NMOTYYEHO YMC/I0BLIM MeToaoM MoHTe-Kapro (cm. JCGM 101:2008).

OA.1.7 Mpn Hanmumm BbIGOPKU HabMOAEHWI OOHON WM HECKONbKMX BXOAHbIX BEMYMH (Hanpumep, nokasbiBae-
MOI BennumHbl — cM. JCGM 104:2009, nyHKT 3.2) BXOAHOE pacnpefesieHne A58 3TON BeNMYMHbI NOJTyyaloT NprvMeHe-
Huem TeopeMbl Balieca. MoaTomy nepexos OT KOHLENUMM MOrpeLLHOCTEN K KOHUENUMM HeonpeneneHHOCTM MOXET pac-
CMaTpuBaTbCA Kak nepexof OT 4acTOTHOro (O6bEKTMBHOrO) MOAXOAa B MHTepnpeTauum BepOoATHOCTER K GaiiecoBCKOMy
(cyb6beKkTMBHOMY).

MpnmeyaHne — Cyuectsyer LIJVIpOKVIVI Kpyr U3mMepuTtesibHbIX 3adad, B KOTOPbIX NOsiydyakdT TOJ/IbKO OAHO Ha-
6r||0,qu|/|e ansa BXOAHOVI Be/IMYMHbL. OAHaKo M B 3TOM C/lydae BO3MOXHO cbopmaanoe NnpUMeHeHne Teopembl Baiteca,
NO3TOMY KOHUEeNUMo HeonpeaeneHHOCTN nsMmepeHnsa MOoXXHO CBA3biBaTb C 6ailecoBCKUM noaxogom 6e3 notepu O6LLHOCTMW.

[JA.1.8 BaxHbIMU XapakTepuUCcTUKaMU pesy/ibTaToB U3MEPEHUI B 06OMX NOAXOAAX SB/SOTCS MHTEPBAIbHbIE OLIEH-
Ki1, KOTOpble, OfHAKO, UMEKT pa3Hoe CoAepXaHue. B 4acTOTHOM MOAXOAe 3TO [AOBEPUTESIbHBIN MHTEPBASI, HESIBHO Mpef-
nonaralLmii BO3MOXHOCTb MPOBEAEHUS HEOTPAaHWUYEHHOW Cepun M3MepeHuii U rapaHTUpYHOLMIA HaKpbITUE WUCTUHHOTO
3HAUEHMS1 M3MEPSIEMOIi BENMYMHBI B 33j@aHHOI [0/e p Takux M3MepeHuii. B 6ailecoBckoM noaxofe 3To MHTepBasl OXBaTta,
coaepxalimnii ¢ BEpOSITHOCTBIO ( 3HAYEHNE U3MEPSIEMOI BENUMHBI.

MpnmeyaHnel — Yacto, 3agasas p = Q, NbITAOTCA NPOBECTU KOMIMYECTBEHHOE COMNOCTaB/IEHVE MOJTyHaeMoro
[OBEpPUTENBLHOIO MHTEPBaU1A C MHTEpPBaUIOM oxBata. OgHako HeO6X0,EI,VIMO MMETb B BMAy, 4YTO ﬂO,ﬂ,O6HbIe NONbITKN HEKOP-
PEKTHbI BBMAY COMOCTaB/1IEHNA Pa3HbIX BE/INYNH.

MpumeuyaHne 2 — BcTpeualolieecss B nuTepaType yTBepxaeHue, 4To oba noaxoda AaloT OfMHAKOBbIE WH-
TepBasibHbIE OLEHKW, HECMOTPSl Ha WX pasHylo MHTepnpeTauuio, B 06LWeM C/lydae HeBepHO. PaBeHCTBO OLEHOK MmeeT
MECTO TO/IbKO B OTAE/bHbIX U3MEPUTE/IbHBIX 3aauax, XOTs K HAM, HanpuMep, OTHOCUTCS! YacTo BCTpedatoLmiics crydaid,
Kora MOXHO 060CHOBaHHO MPEANo/IOKNTL HaIMUMe OfHON AOMUHMPYIOLWLEH BAMSIOLLEel BeNMUMHBI, pacnpeaesieHHoin no
HOpPMaJIbHOMY 3aKOHY. [N1s1 AHHON 3a4aumn AeicTBATENIbHO AOBEPUTENbHBIV MHTEPBAUT (HAVMEHbLUMIA) COBNaAeT C UHTep-
Ba/IOM OxBaTa (HaMMEHbLUMM), MOCKO/bKY LieHTpasibHas CTaTUCTUKA, UCMOo/b3yemas Ansi NOCTPOEHUS! 4OBEPUTENbHOTO
UHTEpBa/a, NOAYMHSAETCA TOMY Xe ~-pacnpefesnieHnto, KoTopoe Mnoc/e onepauuii cagura U MacliTabupoBaHust AaeT ano-
CTEPVOPHOE pacnpeaesieHre AN N3MepseMoi BeMuuHbl (MPY YC/IOBUM 33aHUs HerHGIOPMATUBHBIX anpuopHbIX pac-
npeaenexvii ans MaTeMaTMyeckoro OXuaaHus 1 AUCnepcuy HoOpMasibHOro pacnpeaesneHus) B 6aliecoBCKOM Noaxoae.

[A.1.9 PasHuLa Mexzy YacTOTHbIM 1 6aliecoBCKUM NOAXOAaMU HArNAAHO NPOSIBAISIETCA B TOM, HACKO/IbKO B pamMKax
[laHHOro noaxoja Nerko NonyynTb Ty WM MHYH XapakTEPUCTHKY pesy/ibTata M3MepeHus. YacToTHbI Noaxo OCHOBaH Ha
Noly4eHU ONTUMa/IbHbIX TOYEYHbIX OLEHOK (CTATWUCTMK), MO KOTOPbIM MOTOM MOXHO NOCTPOWTL (He Bcerga) AoBepuTesb-
HblA MHTEpBas. PacnpegeneHve cnyyaiiHoi NOrpeLUHOCTY, XapakTepusytolweli ka4ecTBO M3MEePEeHUi, MOXeT ObITb nony-
YeHO TOJIbKO B OTAE/bHbIX YaCTHbIX Crlyvasx. B 6ainecoBckoM noaxofe cuTyaums NpoTMBONOOXKHaSA. B nepsyto oyepeap
nonyyaloT pacnpeesneHne BeposATHOCTEN CyyaiiHOl BeNMYUHbI, acCOLMUPOBAHHOW C M3MepsieMoi BennuvHoi. Ha ero
OCHOBE Bcerja ecTb BO3MOXHOCTb MOCTPOUTL MHTEPBAU OXBaTa. TOUEUHYH OLIeHKY NoJlyvatoT U3 pacnpeeneHns BeposiT-
HOCTEW Nocne NPUHATUS Kaknx-imbo AOMOSTHUTE bHbIX SOMYLLEHWA.

MpumeyaHne — B 3aBUCUMOCTU OT UeNein N3MepeHnin TOUEYHON OLEHKON MOTYT CNYXWUTb pa3Hble napameTpbl
NOJIy4YEHHOro pacnpefeneHvs Ana U3MepsemMon BeNMumnHbl, Taknme kak MaTeMaTuyeckoe oxuaaHve, MmeavaHa unv moga.

[JA. 1.10 JocTOMHCTBOM 6aiiecoBCKOro MOAX0Aa, a 3HAYUT, M KOHLENLMU HEONPEAENIEHHOCTU U3MEPEHWIA, SIBMsieTCs
Ha/Mune hopManIM3oBaHHoOl NpoLeaypbl ydeTa anpropHoi MHopMaLmn pasHoro poga (B TOM UMc/ie 0 BO3MOXHbIX WK
Hanboree BepOoSATHbIX 3HAYEHWSIX U3MEPSIEMON BE/IMYMHBI) NPU NOJTyYEHNM Pe3yribTaTa N3MepeHUii.

ConocTaB/eHye KOHLENLUMIA NOrpeLlHOCTV U HEONPeAENeHHOCTY U3MEPEHVISI MPOVITIIOCTPUPOBAHO Ha pucyHke JA.1.

[JA. 111 B pamkax 6aiiecoBCKOro NoAxoAa PeLIeHMeM U3MepUTESIbHOl 3aaumn B 06LLEM Crlydae siBsieTcs pacnpe-
[leNieHne, accoLMMpoBaHHOe C U3MEPSIEMOIi BENMUMHOM, KOTOPOE B O6LLEM Crlydae UHAVBUAYAILHO A5 KaKA0W u3mepu-
TesbHOl 3afjaun 1 B Hanbosee MOJSIHOM BUAE OMKCLIBAET BCHO COOGPAHHYH MpY PeLleHnn AaHHON 3a4auu UHChopMaLmIo.

B Liensix cokpalleHusi o6beMa nepeaaBaeMbIX AaHHbIX Y YA06CTBA UX XPAHEHUS B AOKYMEHTAX, pa3pabaTbiBaeMbIX
JCGM/WG 1, OCHOBHbIM CMOCOGOM NpeACTaB/eEHUs pe3y/bTara U3MepeHust MPUHST MHTEepBasT oxBaTta (Wi 06/1acTb OXBa-
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Ta B C/lyyae MHOTOMEpHOW M3MepsiemMoii BENMUMHbI). Tpy 3TOM, 0fiHaKo, creflyeT NOMHWUTb, YTO 3a 06/1aCTbI0 OXBaTa BCer-
[la CTOUT pacnpefienieHne cooTBETCTBYHLEl cyyaliHoli NepEMEHHOM 1, TNaBHOE, BO MHOTMX MPaKTUYECKMX NPUIOXEHMSIX
pe3ynbTaToB NPOBEAEHHOr0 M3MEpEHNs HEOGXOAMMO 3HaTb HE WHTEepBasl OXBaTa, a pacrnpeesieHune, M3 KOTOpOoro OHO
nosly4eHo. Mo3aToMy, Kak NpaBuUsIo, XeaTelbHO COXPaHATb pe3y/ibTaT M3MepeHust B BUAe pacnpefeneHnsi BeposiTHocTel
C/y4aiiHOW NepeMeHHol, accouumnpoBaHHOl C N3MepsieMoii BEIMYNHOM.

Bbibopka +
JononHuTe NbHas
nHchopmaLmst

b) BaiiecoBckuii Noaxos,

MpumedyaHne — BonpocuTesibHble 3HAKM Ha CXEME YaCTOTHOTO MOAXOAA MOKAa3bIBAKT, YTO MOJTyYEHWE OLLEHKU
[aHHOI XapakTepUCTUKN 3aTPYAHEHO WM HEBO3MOXHO. EC/IM 0COGEHHOCTY M3MepUTENIbHOM 3a4a4un NO3BO/ST NOMYUNUTb
pacnpegeneHne NorpeLwlHocTn, To AOBEPUTESbHbI MHTEPBA/T MOXET ObITb paccumTaH. ObpaTHoe yTBEpXAEHMEe, BOOOLLE
roBoOpsi, HEBEPHO.

PucyHok [A. 1 — O606LeHHasaA cxema MonyYeHus pesynbTara n3mMepeHns
B paMKax 4acTOTHOro v 6anecoBcKoro noaxoaos

JA.2 JonosiHUTeNbHbIE 3aMeYaHnsa K HaCTosILLIEMY CTaHOAPTy

[A.2.1 Hactosawmin ctaHaapT SBNSETCA BBeAEeHVEeM MexayHapoaHoro fokymeHta JCGM 100:2008, KoTopbli, B
CBOI0 oYepefpb, C He3HauuTeNbHbIMU Moaudukaumamm nostopser GUM:1993 (cm. «[lpeaucnosre K MexayHapoaHoMy
pokymeHTy ISO/IEC Guide 98.3:2008» HacTOsLLEro ctaHAapTa), nepBblii MeXAyHapoAHbIA 06LenpuU3HaHHbIA AOKYMEHT
B 06/1aCTN BbIPXKEHWNS TOUHOCTU U3MEPEHUI C MPUMEHEHWNEM MOHATUSA HEONPeAeNeHHOCTN n3MepeHns. BaxkHbIM HoBLUe-
CTBOM SIBU/IOCb WMCMO/Ib30BAHWE MOAENN U3MepPeHUs (YpaBHEHUA W3MEPEHUs) /19 YCTAaHOBMEHNUA COOTHOLLEHUA Mexay
CnyyaliiHbIM1 BEIMUYMHaMW, aCCOLMUPOBAHHLIMU C M3MEPSEMOI BENIMUNHOM, 1 BAVSAIOWMMI BEMYMHAMK (chakTopamu), KO-
TOpble BBOAATCA AJ151 ONUCAHWSA BO3MOXHBIX 3HAUEHWI BENVYMH MOLENN U3MEPEHUSI UCXOAA U3 JOCTYMHON MHAopMaLmnm.
Mpn aTOM pe3ynbTaT U3MepeHuii b0 NPeasIoKeHO ONUCLIBATb Yepe3 «6eCKOHEYHOE MHOXECTBO 3HAUYEHUI, pacCesiHHbIX
BOKPYI pe3y/ibTata M3MepeHus, KOTOpble COrNacytoTcs CO BCeMM HabMOAEHUAMW U UCXOAHLIMU AaHHbIMK, a Takke Co
3HaHMeM (IM3nYeCcKoW KapTyHbl MUpa 1 KOTOPble C Pa3HOW CTEMEHbI0 YBEPEHHOCTM MOTYT GbiTb NMPUNMCaHbI N3MepSeMoi
BenmunHe» (D.5.2), T. e. yepe3 Cy6bEeKTVBHO MHTEPNPETUPYeMOe pacrnpefefieHne BeposiTHOCTEN CryyYaiiHol BeNNYMHbI,
accouMmpyemoii ¢ M3MepsieMoli BeIMUYMHO. BmecTe ¢ Tem aTa KOHLEeNuUMs He 6blia NpoBeAeHa Noc/iefoBaTesibHO Yepes
BECb AOKYMEHT, YTO MPUBESIO K €r0 BHYTPEHHEN NPOTVBOPEYMBOCTU, OAHOBPEMEHHOMY MCMO/Ib30BaHMI0 YaCTOTHOW U Haile-
COBCKOIi MHTeprpeTaLyun BeposiITHOCTH.

[MpuMepamun U3NoXeHUsa maTtepuana B paMkax 4acToTHOro nogxoga moryt cnyxuTs 3.3.5,4.1.6, 4.2 1 Bce, 4YTO OTHO-
CUTCA K OLleHMBaHUIO HeonpeaeneHHocTn no tuny A. OnpegeneHne Wupoko ncnons3yemoro B GUM: 1993 A-pacnpefesnenms
(C.3.8) Takke faHO € MO3MLMM YaCTOTHOTO MOAXOAA KakK pacnpefenieHve LeHTPasibHON CTatuCTukv (Cp. € MpUMeYaHnem
2 k0A.1.8).

[OA.2.2 B npunoxeHusax D n E HacToslLero ctaHgapTa AenaeTcsa nonbitka 060CHOBATb HEOOXOAVMOCTbL BBeAEeHUA
B METPO/IOrMYECKY0 MPaKTUKy KOHLENUMN HEOoNpeaeleHHOCTU N3MepPEeHUli C ONMCaHNEM OCHOBHbLIX MOMEHTOB, OT/IMYato-
LUMX 3TY KOHLUENUMI0 OT TPaAMLMOHHOIO Cnocoba OLeHKV NOrpellHocTy n3mepeHuii. OgHako B yKkasaHHbIX MPUIOXKEHNUAX
onucaHve HeonpeaeneHHOCTU U3MepeHns AenaeTcsa € MO3MLMIA YacTOTHOrO NoAxoda, YTo BBOAWT MOMb3oBaTens B
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3a6nyxaeHne OTHOCUTENIbHO pas3nnyuns Noaxof0B HeonpenesieHHOCTU W MOrPeLUHOCT W, KpoMe TOoro, NPUBOAUT K OLUM-
604HbIM YyTBEPXAeHNAM. Tak, B E.5.3 n E.5.4 cogepxatcs B 06LLeM c/lydae HenpaBu/bHbIe YTBEPXAEHUSA O TOM, YTO «Ha
npakTvke pasHuua B ABYX B3rnsgax Ha HeonpeneneHHOCTb U3MEepPEeHUs He NPUBOAUT K pasHULUE B YMC/IOBbIX OLEHKax
pesyfbTarta U3MepeHus: 1 HeonpeaeeHHOCTH, NPUNKCLIBAEMOL 3TOMY pe3ynbTaTy» U «NOAX04, OCHOBaHHbIV Ha MOHATUAX
UCTVHHOTO» 3HAYEHWS Y NOrPELLUHOCTM, AAET TE XE CaMble YMC/OBbIE pe3ysbTaTthl, YTO U NOAX0A, NPUMEHSIEMbI B HACTOSI-
wem PykoBoACTBe» (Cp. C onMcaHWeM pasnunuumii B CTapoM M HOBOM Mnoaxofax B pasgene JA.1).

[A.2.3 OgHUM U3 «pyAMMEHTOB» YaCTOTHOIO NOAXOAA AB/IAETCA Npei/IoXeHne UCMnob30BaTh B KAYeCTBe CTaHAapT-
HOW HeonpeaeneHHOCTN KOpPeHb KBafpaTHbIli U3 BbIGOPOYHON Ancnepcun (TOUEYHOW OLEHKU XapakTepucTukM Maclutaba
pacnpegeneHusi). 3Ta OUeHKa He COOTBETCTBYET GaiieCOBCKOMY BbIBOAY. Tak, B TMIUYHOM Cllyyae, paccMaTpuBaemMom
B GUM: 1993, korga MMerT MECTO MOBTOPHble HAGMAEHUS U3 HOPMa/IbHOTO pacnpeAeneHns, npeanaraeTcs COOTBET-
CTBYIOLLYH BXOAHYK BE/IMYMHY OMMCbIBATb MaclUTabUpOBaHHbIM CMELLEHHBLIM "-pacnpefesieHneM, OfHaKO BbIGOpPOYHas
Avcnepcusi oTIMyaeTcs oT AUcnepcrn MacluTabupoBaHHOMO CMELLEHHOTO A-pacnpefeneHns Ha MHoxuTenb (M- 1)/(n- 3),
rae Nn— 4ncio HabnraeHWA.

[A.2.4 MNpepcTaBrieHne BbIXOAHOW BEMYUHBI B BUAE 3aBUCUMOCTU (AHa/IMTUYECKON WM WHOW) OT BXOAHbIX BENW-
YMH BMECTE C MPUNMCbIBaHNEM MOCAEAHUM pacrnpefeneHunii BeposaTHocTel (Npyu He06X0AMMOCT COBMECTHbLIX) AaeT BO3-
MOXHOCTb paccunTaTb pacrnpefesieHne BbIXOAHON cryyaiiHol nepeMeHHol A1 No6oid n3MepuTenbHon 3aaaun. OgHako
GUM:1993 orpaH1MuMBaeTCs pacCMOTPEHMEM TOJIbKO JIMHEWHbIX W IMHEapU3yeMbIX MOAENEN, YTO 06YC/IOB/EHO Cneayto-
MMM 06CTOATENBCTBAMMU:

- NPOCTOI aHaIMTUYECKUIA BbIBOA, pacnpeaeneHunsi, acCoLMmMpoBaHHOro ¢ U3MePSIEMON BE/IMYMHON, BO3MOXEH TO/1b-
KO A/19 OrpaHnYeHHoro knacca 3agad (cm. G.1.5, a Takvke JCGM 101:2008, nyHkT 5.4.1);

- NPUMEHEHME YNC/IEHHbIX METOAOB pacyeTa, Takux kak Metod MoHTe-Kapno, nanoxeHHbii B8 JCGM 101:2008, Tpe-
6yeT MCNoNb30BaHNA AOCTAaTOYHO MOLUHBIX BbIYUC/IUTENbHBLIX CPEeACTB, KOTOPble HA MOMEHT HanucaHus GUM:1993 ewe
He 6blNY LWMPOKO AOCTYMHbI;

- ANst NINHENHO CBSA3aHHbIX CNyYaliHbIX NEPEMEHHbIX ANCMEePCUS BbIXOAHON BEMNUNHBI ABASETCSA JIMHEHOW KOMOU-
Haumein gucnepcuii U KoBapualuii BXOAHbIX BENMYMH, YTO AenaeT npoueaypy pacyeta AMCnepcuy BbIXOLHOW BeNYMHBI
[OCTaToO4YHO MPOCTON, T. €. He TpebyroLel NPUMEHEHNS CcneumanbHbIX BbIYUCNTENIbHBIX CPEACTB.

MocneaHee O6CTOATENBLCTBO BbIPA3WIOCh, B YACTHOCTM, B TOM, 4YTO METO[ pacyeta HeonpeaeneHHocTh Mo
GUM: 1993 Ha3BaH 3aKOHOM TpaHchopMMpoBaHUSt HeonpeaeieHHOCTeN (MMeTCA B BUAY CTaHAapTHblE HeonpeaeeHHo-
CTV BXOAHbIX BENMNYMH) B OT/IMUME OT 6osiee obLiero npasuia TpaHchopMmupoBaHms pacnpegeneHnii, paccmatpuBaemoro
B JCGM 101:2008.

OfHaKo 3HaHVe TONbKO CTaHAAPTHOro OTKIOHEHNA pacnpefeneHuns, acCoLUnMpoBaHHOIO C N3MepsAeMoli BEMUYNHON
(cTaHp@pTHOW HeonpeaeneHHOCT), He MO3BOJIAET NOCTPOUTL BEPOATHOCTHBIA MHTEPBa/ (MHTEPBaUsT OXBaTa) 6e3 3HaHWS
3aKkoHa pacnpegeneHus. MoaTomy aBTopamM NpULLIOCL NPUBErHyTb K AOMOSTHUTEIbHOMY AoNyLLeHUo 0 6/1M30CT pacnpe-
OeneHunsi criydaiiHoli BbIXOAHOW NepeMeHHOR K HopmasibHoMy (cM. pasgen G.2).

[A.2.5 B npunoxeHnn G caenaHa nonbsiTka NocTPOUTb MHTEPBa/ OXBaTa, He npuberast K NpeanosioKEHU0 O HOp-
Ma/IbHOCTW BbIXOAHOW BE/IMUMHDBI, HA OCHOBE K/TAaCCMYECKO 3aa4n NOCTPOEHNS 4OBEPUTETbHOTO MHTEpBasia Mo BbIGopke
13 HOpMasIbHOro pacnpefeneHuns npu HeM3BeCTHbIX MareMaTuyeckoMm OXuaaHuM 1 AUCnepcun, HO PacnpocTpaHuB ee Ha
C/lyyail CyMMbl HabnogaeMbIX BEMYMH. VI3BECTHO, UTO €C/in n3MepsiemMasi Be/MunHa SBASETCS CyMMOI HOpPMaslbHO pac-
npeaeneHHbIX BeNIMYUH, /1S KaKA0M 13 KOTOpbIX NoslyyeHa BbiGopka HabaeHuin (B 06LLEM c/lyyae pa3Horo o6bema), To
NPUBIMXEHHOE peLLeHne A5 AOBEPUTENBLHOTO MHTEPBaUa (C M3BECTHBIMU OLEHKaMU MOTPELLIHOCTY Takoro NpUb/IMKEeHNS)
nosiyyatoT no oopmysne Yanya — CatrepTyaiiTa Ha OCHOBE BbIGOPOYHBIX AMCTNIEPCUIA A1 KaKAO0W BENNYUHBI 1 3h(IEKTUB-
HOro yncna cteneHein ceoboabl (cM. G.4).

Ha npakTuke, ofHaKo, O4YeHb 4acTO BCTPeYalTCs 3a4aun, Korga He BCce BXOAHbIe BE/IMYMHbI MOAENV U3MEepeHUi
pacnpegeneHbl N0 HOPMasbHOMY 3aKOHY U He /151 KaXX0l BXOAHOW BEMMYMHBI MOXHO MOSyUnTb BbIGOPKY HaG/HOAEHNIA.
Tem He MeHee B HacTOSALLEM CTaHAapTe YacTOTHbIR, MO CYLLEeCcTBY, MEXaHU3M C UCNo/b3oBaHneM dhopmynbl Yanua — Car-
TepTyaiiTa pacnpocTpaHeH Ha BCce M3MepUTESIbHbIE 3a4auu, NpuyYeM 4718 NOCTPOEHUS He AOBEPUTENIbHOTO MHTEpBaa, a
MHTepBana oxeaTa 6e3 Kakux-Mbo 060CHOBaHWI BO3MOXHOCTEW Takoro pacnpocTpaHeHWs 1 6e3 OLEeHKN TOYHOCTU No-
CTPOEHUS NHTepBasia OxBaTa C 3a[aHHbIM YPOBHEM 0Bepust (oxBarta). MHOro4uc/IeHHbIe NCCNef0BaHNS MOKa3bIBaKT, YTO
[eCTBUTENbHBIN YPOBEHb OXBaTa A/ MHTEpPBasia, MOCTPOEHHOTO C UCNO/Ib30oBaHueM hopMy bl Yanya — CatTepTyaiiTta,
MOXET CYLLLECTBEHHO OT/IMYATLCA OT 3aaHHOro.

[A.2.6 B H.6 npunoxeHnsa H obwmii Noaxos K BbIPXEHUIO HEONPELE/TIEHHOCTU U3MEPEHUS NMPUMEHEH K n3Mepe-
HUSAM yncna TBepaocTu no wkane C Pokeenna. Mpu 3TOM 4719 BbIpaXXeHUSA HeonpeaeneHHOCTU N3MEPEHUS BbluMCIEHUS
NPOBOAAT He B OTHOLUEHUU CaMOro uyucna TBepAocTu (MOpPSAKOBON BENMUMHBI), a A1 CBA3AHHOTO C HUM Mokasaress
TBeppocTy hRodaweu ¢ (oTHoCUTENbHOM TNy6MHBLI BAaBnvMBaHus)). OfHAKO B LWKasiax nopsigka 3a pesynbTaT U3MepeHuii
06bIYHO NMPUHMMALOT BbIOOPOYHYIO MevaHy nokasatens TBepAOCTH, a He ero cpegHee apudpmetnyeckoe. HeonpepeneH-
HOCTb M3MEPEHMS NnokasaTesis TBEPAOCTU, B CBOK OYepeb, XapakTepu3yloT pa3mMaxoM BbiOOPKW, a He CTaH4apTHbIM OT-
K/IOHEHVEM. B 3TOM c/lyyae CcTaHAapTHbIA METoA BbIYMUCIEHUIA, UCMONb30BaHHbLIM B NpunoxeHnn H.6, ons pacuyeta yucna
TBEPAOCTU U €70 HEOMNPEAENEHHOCTN HENPUMEHUM.

[A.2.7 CnegyeT npusHatb, 4To GUM:1993 cbirpan CyLIEeCTBEHHYIO posib B pacnpoCTpaHEHUW eayHOro crnocoba oue-
HMBaHWS1 TOYHOCTUN U3MepeHuii. OH SIBNSIETCH NMoSe3HbIM PYKOBOACTBOM B psifie MPOCTbIX NPaKTUYECKUX 3a4ad, B 4acTHOCTU
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npv cocTaeneHun GrogpkeTa HeonpeaeneHHOCTN Y MOCTPOEHUN MPUGAVKEHHbIX MHTEPBA/IOB OXBaTa AJ15 IMHEAHbIX Un
NMHeapn30BaHHbIX Mogeneit (korga pacnpegeneHve BbIXOOHON Cy4vaiHol NepeMeHHO MOXHO MPUGAMKEHHO cuuTaTb
HOPMa/IbHbIM UM MacLUTabUpPoBaHHbIM CMELLLEHHBIM A-pacrnpefenieHnem).

OpHako, yunTbiBasi BHyTpPeHHUEe npoTuBopeuns, npucyime GUM:1993, 1 ero HecooTBeTcTBME 60s1ee No3gHUM A0-
NOJSIHEHUAM K 3TOMY [OKYMeHTY, B yacTHocTn JCGM 101:2008, B KOTOPOM KOHLIEMLUMA HeonpeLesieHHOCTU U3MepeHus
n3noxeHa Hambonee nonHo u ctporo, JCGM/WG 1 HameTuna ero nepecMoTp. Bonpockl npumeHeHns GUM, passutus
KOHLENuuy HeonpeAeneHHocTH, nnaHupyemoro nepecmotrpa GUM obeyxaatoTcsi B CreumanibHOM BbIMYCKe XXypHana
Metrologia, nocesieHHom 20-neTnto GUM [Metrologia 20th anniversary of the GUM, Volume 51, Number 4, August 2014]
1 B MaTepuanax coctosisluierocsi B utoHe 2015 r. cemmnHapa BIPM, ogHUM 13 K/104EBbIX BOMPOCOB KOTOPOro 6b110 paccMmo-
TpeHve npegnoxeHuii no nepecmotpy GUM (Metrologia 53 (2016) S149-159).
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