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Mpeancnosne

Lienn v npuHumMnbl cTaHgapTusaumm B Poccuiickoii ®egepauny yctaHoBeHbl ®efepanbHbiM 3aKOHOM OT
27 pnekabps 2002 1. Ne 184-93 «O TeXHUYECKOM pPerynimpoBaHun», a npasuia NnpUMMeHeHNs HaunoHabHbIX CTaH-
naptoB Poccuiickoli ®egepaunm — FOCT P 1.0—2004 «CtaHgapTtusauunsa B Poccuiickoin degepauun. OCHOBHblE
NOJIOXEHUSA»

CeepieHuns o cTaHgapTe

1 NOATOTOBJ/IEH ®epaepasnbHbIM rocyAapCTBEHHbIM YHUTAPHbIM Npeanpusatnem «Bcepoccuiickunii Hayu-
HO-uccnefoBaTenbCKUin MHCTUTYT meTponoruv um. 1.V. Mengeneesa» (®ryrn «BHNVM») n ABTOHOMHOW HEKOM-
Mepueckoli opranusauuneil «HayuHo-nccnegoBaTebCkuii LEHTP KOHTPOIS U AMArHOCTUKN TEXHUYECKNX CUCTEM»
(AHO «HWL, KO») Ha ocHOBe CO6CTBEHHOTO ayTEHTUYHOIO NepeBo/a Ha PYCCKMI A3bIK MeXAYHapO4HOr0 AOKY-
MeHTa. yKa3aHHOro B nyHkTe 4

2 BHECEH TexHuyeckum kommteToMm no ctaHgapTusaunn T K125 «Ctatuctmyeckne Metoabl B ynpasse-
HWUM KaYeCTBOM NPOAYKLUMN>»

3 YTBEPXJEH N BBEJEH B IENCTBWE Mpukasom deaepasnbHOro areHTCTBa N0 TeXHUYECKOMY pery-
NMPOBaHUI0 N MeTposiormm oT 16 Hosi6psa 2011 r. Np555-cT

4 HacTosiLuii cTaHAapT MAEHTUYEH MeXAyHapoaHOMY JoKyMeHTy PykosoacTso ICO/M3K 98-3:2008 «He-
onpeaeneHHocTb n3aMepeHuns. YacTtb 3. PykoBOACTBO MO BblpaXeHWo HeonpeaeneHHocTn nuameperns» [ISO/IEC
Guide 98-3:2008 «Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measurement
(GUM:1995)»]

5 BBEJEH BIEPBbIE

NHdopmaLmsa 06 n3SMeHeHUsAX K Hac T oAl eMy cTaHfap Ty ny6nkye T Cs B eXXerofHo n3gasaemMom ykasa-
Tene «HauynoHanbHble CTaHAapThi», & TEKCT U3MEHEHMW 1 NONPaBOK — B €XXeMECSAYHO n3fjaBaeMbix UHOp-
MauMOoHHbIX yKasaTenax «HaynoHanbHble cCTaHgapThi». B cnyyae nepecmoTpa (3aMeHbl) UM OTMeHbl Ha-
cToAuerocTaHgapTacooTBeTCTBYyUeeyBegoMIeHne byaeT ony6/IMKOBaHO B ©XXKEMECAYHO N3jaBaeMoMm
MHOpMaLMoOHHOMYKa3aTene «HaunoHanbHble cTaHAapThi». CooTBeTCTBYOLWAasA MHpopmauus, ysegome-
HVe 1 TeKCTbl pa3melya T Ca Takke B MH(pOpMaLOHHOR cucTeme 06Lero nonb3oBaHnsa — Ha odhulnans-
HOM caiiTe defepanbHOro areHTCTBa N0 TeXHNYeCKOMY perynpoBaHuio 1 MeTponormmBe ceTu lHTepHeT

© CraHpgapTuHdopm. 2012

HacTtosinii ctaHAapT He MOXeT GbITb MO/THOCTHIO MM HACTUYHO BOCNPOU3BEAEH, TUPAXUPOBaH 1 pacnpo-
CTpaHeH B kayecTBe opuLManbLHOro nsgaHus 6es paspelleHns defepasbHoOro areHTcTBa nNo TeXHNYeCckoMy pery-
NIMPOBAHUIO N METPO/IOTUK
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AHHOTauma K Pykosogctey MICO/M3K 98-3:2008

PykoBOACTBO ycTaHaBmBaeT 06Lme npaBu/ia OLeHNBaHUSA 1 NpeAcTaB/ieHNa HeonpeaesIeHHOCTU nsmepe-
HUSI MPUMEHUTENIbHO K LIMPOKOMY CMekTpy namepeHuit. OcHoBoll PykoBogcTBa sBnsietcs PekomeHgauns 1
(C 1N 981) MexayHapogHoro komuteta mep 1 BecoB (MKMB) n PekomeHgauunsa INC-1 (1980) Pa6ouei rpynnbl no
HeonpegeneHHocTu. Paboyas rpynna no HeonpegesieHHoCTH Gbla opraHn3oBaHa MexayHapoAHbIM 610po mep n
BecoB (MBMB) no nopyyeHuto MKMB. PekomeHgauus, pazpabotaHHaa Pabouyeli rpynnoii, ABNSeTCS eUHCTBEH-
HOVi pekoMeHAauvein B OTHOLEHNIN BblpaXeHNs HeonpefeNneHHOCTU U3MepPeHns, 04006pEHHO MexXnpaBUTeNbCTBEH-
HOI opraHusaumei.

PykoBofcTBO pa3paboTaHo 06beAnHEeHHO pabouyeii rpynnolt akcnepTos, HasHavyeHHbIx MBMB, CO. M3K
n MO3M.

Cnegywouime cemb opraHusauninl nogaepxanu paspaboTky PykoBogcTBa, KOTOpoe ny6/nKyeTcst OT Ux
NMEeHN:

- MexayHapoaHoe 6topo mep n secos (MBEMB).

- MexpayHapogHas anekTpotexHuyeckas komucceus (M3K);

- MexgyHapogHas dpegepaymsa KIMHU4eckon xummm (MO KX)2:

- MexayHapoaHas opraHmsauns no ctaHgaptusauum (MCO);

- MexayHapogHbIii CO03 TEOpeTUYEeCKON 1 npuknagHon xumun (MO MAK)2;

- MexayHapoaHblli colo3 TeopeTuyeckoli u npuknagHoii pusukm (MOMAM)2

- MexayHapogHasa opraHu3aums 3akoHogatenbHoin meTponorum (MO3M).

Monb3oBaTeneil PykoBogcTBa npuraawaloT nNpuckliaTb CBOW 3amMeyaHus u npegoxeHns B o6y un3
CeMM yKasaHHbIX MeXAyHapoAHbIX OpraHnsaLumii, 4ubn agpeca ykasaHbl Ha obpaTHoli cTpaHuLe 06/10KKkn3

1 NpumevaHne K nsgadunio 2008 r.: B 2005 1. K yka3aHHbIM CeEMU MeXAyHapoAHbIM OopraHu3aLnam npucoesmHun-
nocb MexayHapoaHoe COTPYAHMYECTBO N0 akkpeauTaumum nabopatopuii (UIAK).

2 MNpumeyanune K nsganuio 2008 r. B 1995 r. HaMMeHoBaHUSI TPeX MEeXAYyHapoAHbIX opraHusaunii 6b1m n3meHe-
Hbl. Tenepb 3TV OpraHu3auum UMEeKT CrefyloLlme HauMeHoBaHusA: MexayHapoaHasa defepaunsa KIMHUYECKON XUMWN 1
na6opatopHoil MeguumHbl (MPKX): MexayHapogHas opraHnsaums no TeopetTuyeckoin u npuknagHoin xummm (MKOMAK);
MexayHapogHaa opraHvsaums no TeopeTU4eckoin n npuknagHon dusuke (UKOMAIM).

3 MpumeuaHve k n3gaHuio 2008 r.: B HacTosLlee BpeMs CCbl/ika Ha afpeca BOCbMU MexXAyHapoAHbIX opraHun3a-
LuiA, nopdepxasLlunx pa3paboTky PykoBofcTBa, NpuBefeHbl Ha caiite O6beMHEHHOro komuTeTa no paspaboTke pyko-
BOACTB B 06nactn metposnorum (JCGM) http:iVwwyr.bipm.p:fl/en/cpmmilleesi'iCiicam.

\Y
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Mpeancnosue kK Pykosoactey NMCO/M3K 98-3:2008

B 1978 r., npu3HaBas OTCYTCTBME MEXAYHapPOLHOro eMHCTBA N0 BONPOCY BblpaXeHUs HeonpeesieHHOCTN
n3MepeHus, Hanbonee aBTopuTeTHAA MexayHapoAHas opraHusaumsa B obnactn metponorum MKMB obpaTtunach
B MBEMB ¢ npocb60ii paccMoTpeTb 3Ty Npo61eMy COBMECTHO C HaLMOHaNbHbIMM MeTpPonornyeckumun naboparo-
pUSMU M NOATOTOBUTHL COOTBETCTBYIOLLLYIO PEKOMEHAaL N0,

MBMB noarotoBuno nogpo6Hy aHKeTy 1 pasocnano ee B 32 HaunoHanbHble MeTposiornyeckne nabopato-
pun. 3anHTepecoBaHHble B pa3pelleHnn AaHHo Npobaemsbl, a Takxe, 419 CBeAeHUs, B NATb MeXAYyHapoaHbIX
opraHusauuii. K Hayany 1979 r. 661211 nony4eHbl 0TBETHI 13 21 nabopaTtopun [1]. MoyuTK B KaX40M OTBETE Nnogyep-
KnBanachb BaXHOCTb YCTAHOBIEHUSA NPU3HAHHON Ha MeXAyHapo4HOM YPOBHE NpoLeAypbl BbipaXXeHUs Heonpeje-
NEeHHOCTUN U3MepeHNsa N o6 befMHEHNS YACTHbIX COCTaBNALWMX HEONPEAENEHHOCTH B OAHY 06LLYI0 Heonpeje-
neHHocTb. OHaKo B TOM. Kakoi fo/kHa 6bITb 3Ta npoueaypa, eAMHCTBA JOCTUTHYTO He 6b1/10. N5 peleHuns
3Toro Bonpoca MBEMB opraHn3oBasio BCTpeYy, Ha KOTOPOI NpucyTcTBOBaNu npegcrtaBnteny 11 HaumoHanbHbIX
MeTponoruyeckux nabopatopuii. 3ta Pabouas rpynna no HeonpegeneHHocTn paspabortana PekomeHngaumio INC-
1(1980) «BblpaxeHue aKkCNepuMeHTaslbHbIX HeonpeaeneHHocTen» (2]. PekomeHgaumsa 6bina ogo6peHa MKMB B
1981 r. [3] n nogTBEpXAeHa B 1986 r. [4].

3apauvy pa3paboTkm nogpobHOro PykoBoacTBa, OCHOBAHHOIO Ha NOAroToBNEeHHOW Paboueli rpynnoli Peko-
MeHgauumn (koTopas ABAsSieTCA, ckopee, KpaTkoi (hopMyMpoBKOY 06LMX MPUHLUMOB, YEM AeTasM3npPoBaHHO
MHCTpyKumeit). MKMB nepegan MexayHapoAHol opraHm3auum no ctaHgaptusaunum NCO. koTopas moria e 60/1b-
Wweli cTeneHn yyecTb NOTPEBHOCTN, BO3HMKAIOLLME U3 LUMPOKUX MHTEPECOB NPOMbILLIEHHOCTU N TOPTOB/N.

OTBETCTBEHHOCTb 3a pelleHune ykasaHHo 3agaum 6bia1a Bo3noxeHa Ha TeXHUYECKY0 KOHCY/TIbTaTUBHYHO
rpynny no metponorun (MCO/TAT4). uenbto KOTOPOW, B TOM Yncie, ABASETCA KoOopAMHaunsa paspaboTkm pyko-
BOACTB B 0611aCTV U3MepeHuii, npefcTaBnsatowmx o6wuii uHTepec ans MCO n Apyrnx WwecTn opraHnsaunii, Koto-
pble BMecTe ¢ MCO yuyacTtBytoT B paboTe MCO/TAT 4: M3K (napTHepa MCO Bo6nacT MexayHapoaHol cTaHaap-
Tusaymun): MKMB n MO3M (aByX BCEMUPHO NPU3HaHHbLIX MEeXAYHapOAHbIX OpraHu3almnii B o61actu metposaorum);
MIOMNAK 1 MIOMAM (aBYyX MeXAyHapoAHbIX CO30B B 061aCTW U3NKN 1 Xumun) n MOKX.

MCO/TAT 4. B cBOlO o4epeab, yupeguna Pabouyto rpynny 3 (MCO/TAT 4/PT 3). coCTOSAL YO U3 9KCNEepTOB,
npeanoxeHHsix MBMB. M3K. UCO n MO3M un yTBepxAeHHbIX npegcenatenem MCO/TAT 4. Mepeg Hell 6bina
noctaBsieHa cnejytouias 3agada, paspaboTaTb pykoBOAAWMIA AOKYMEHT, 6asupylowminica Ha PekomeHgaumm
Paboueii rpynnbl no HeonpegeneHHocTn MBMB. B koTOpOM 6b1/11 66l CPOPMYIMPOBaHbI NPpaBuia BbipaXeHns
HeonpegesieHHOCTV N3MepPeHNS 1 KOTOPLIA NCNoNb30Bascs 6bl OpraHn3aunamm n cnyxoéamm B 06nacTn ctaHgap-
Thsauun. kKanmbpoBskK, akkpeauTaLmm nabopaTopuid, a Takxe B METPO0ruu.

Llenbio aHHOro pykoBoACcTBa A0/IXHO 6b1/10 CTaTb:

- obecneyeHne npefocTaB/IeHUS MOSHON MHOPMALMKN O TOM, Kak NoslyYeHbl yTBEPXAEHUSA 0 HeonpeaeneH-
HOCTW N3MepeHNii;

- co3JaHune 0CHOBbI A1 MeXAYHapOAHOr0 CONOoCTaBeHNs pe3yibTaToB U3MepPEHWI.

HacToswee nepsoe nsgaHue Pykosoactea MCO/M3K 98-3 oTMeHsAeT 1 3aMeHseT «PyKOBOACTBO MO Bbipa-
XEHWNI0 HeonpeaeneHHOCTN n3mepeHuii», onybnnkosaHHoe coBmectHo MBEMB. M3K. M®KX. MCO. NKOMAK.
MIOMNAM n MO3M B 1993 1. 1 nepensgaHHoe c ucnpasneHnsamm s 1995 r.*

* MpumeyaHne K nsganuio 2008 r.: Mpu paspaboTke n3gaHna 2008 r. B Bepcuto 1995 r. 6b1/1M BHECEHBI HEOOX0AM-
Mble ucnpasneHus, noarotossieHHsle JCGM/WG 1. O3Tu ucnpasneHus 3aTparnsatoT nyHkTsl 4.2.2. 4.2.4. 5.1.2. B.2.17,
C.3.2.C.34. E4.3,H4.3, H525nH.6.2

\%
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BeeneHve

0.1  Coob6LeHuno 0 pesynbTaTe n3mepeHna U3NYeckoil BeIMUMHbI SOKHA CONYTCTBOBATL HEKOTOpas
KONIMYeCTBEHHAsA XapakTepucTuKa kayecTBa pesyibtaTa M3MepeHuid, 4To6bl NpU NCNONb30BaHWUM L@aHHOT0 pesynbTarta
BO3MOXHO 6b1/10 OLLEHNTb €ro A0CTOBEPHOCTL. be3 Takoli MHopMaLun pesynbTaTbl U3BMEpPEeHUii Henb3sa conocTa-
BUTb HU APYT C APYTOM, HM CO 3HAYEHNAMM, YKa3aHHbIMWU B TEXHUYECKNX YCIOBMAX UK cTaHjapTe. 970 TpebyeT
HanMyns NPoCTOiN B NPUMEHEHUN, NOHATHON M 06 enpU3HaHHOl Npoueaypbl, NO3BONAKLWEN XapakTepn3oBaTb
KayecTBO pe3y/ibTara U3MepeHuii, T.e. OLeHNBaTb U BbipaXaTb €ro HeonpegeneHHoCTb.

0.2 MoHATe HeonpeaeNeHHOCT U KakK KONMMYEeCTBEHHOI XapakTepUCTUKN ABISETCA OTHOCUTE/IbHO HO-
BbIM B UCTOPUY N3MEPEHMNIA, XOTA NOHATUA NOrPELIHOCT U U aHanusa norpewHocTel 4aBHO NCMONb3YIOTCA B
MeTpOo/IorMYecKkoii NpakTuke. B HacTosWwee BpemMs 06LeNPU3HAHHO, YTO NOC/Ie TOro, Kak HalifjeHbl OLeHKN BCeX
0XMAaeMblx COCTaBNALMX NOFPELLHOCTU 1 B pe3y/ibTaT 13MepeHnst BHeCeHbl COOTBETCTBYOLLME NoNpasBku, Bce
elle ocTaeTcs HekoTopas HeonpeaesIeHHOCTb B OTHOLEHUWN MOTYYEHHOTO pe3ynbTaTa, T.e. COMHEHWE B TOM.
HaCKO/1bKO TOYHO OH COOTBETCTBYET 3HAYEHNI0 U3MEePSEMON BENUYNHbI.

0.3 Mopno6HO Tomy, kKak MexayHapoaHas cuctema egunuy, (CW), 6yayum cuctemoii npakTuyeckn yHu-
BepcasibHOro UCNosib30BaHNSA, NPMBHEC/1Ia COrNTacoOBaHHOCTb BO BCE HaYUYHble Y TEXHUYECKNE N3MEPEHUSA, MEX-
[yHapoAHOe eiMHCTBO B OLleHNBAHWN 1 BbIPAXEHNN Heonpefe/ieHHOCTU n3MepeHns obecneynno 6l 4OMKHOE
NOHMUMaHMe 1 NpaBuU/IbHOE UCNO/Ib30BaHMWE LMPOKOro CNekTpa pe3ynbTatoB U3MepeHuli B Hayke, TEXHUKe, Top-
roB/ie. NPOMbILLIZIEHHOCTU ¥ 3aKOHOAATeIbCTBE. B yCA0BUSAX MEXAYHAPOAHOTO pPblHKA Ype3BblYaiHO BaXHO, Y4TO-
6bl METO/ OL,eHNBAHUA 1 BblpaXXEeHNS HeonpeeNeHHOCTN BblN e4MHBIM BO BCEM MUPE, a pe3ynbTaTbl U3MEepPeHui,
NpPoBeAEHHbIX B Pa3HbIX CTpaHax, 6bl/In 1ENKO CONOCTaBUMbI MeXAy COGOIA.

0.4 MpaeanbHblli MeTOA OLEHMBAHNS 1 BbIpaXEHNA HeonpeAeneHHOCTU pesynbTaTa n3MmepeHns 4o-
XeH 6bITb

- yHUBepcasbHbIM, T.€. MPYUMEHNMbIM KO BCEM BMAaM U3MepPeHUii 1 BCeM Buaam BXOAHOW uHopmayuu,
1Mcnosib3yemoli B UsMepeHumsx.

BenuunHa, HenocpefCcTBEHHO UCNONb3yeMas A1 BblpaXeHNa HeonpefeneHHoCTH, J0/KHa OblTb:

- BHy TPEeHHe cornacoBaHHOiA, T.e. HeNOCPeACTBEHHO BbIBOAUTHLCS M3 COCTABASAIOLLNX €€ KOMMOHEHTOB U He
3aBUCeTb OT TOr0, KaK 3TV KOMMOHEHTbI TPYNNUPYIOTCA U KaK OHN AeNATCA Ha NOAKOMMNOHEHTbI:

-NepeHOCUMOIi, T.e. JonyckatoLeli HenocpeACTBEHHOE UCNO/Ib30BaHNE HeoNpeae/IeHHOCTH, NOYyYeHHO
AN 04HOTrO pe3ynbTaTa U3MepeHus, B Ka4ecTBe COCTaB/ALW el Heonpefe/IeHHOCTN APYrOro U3MepeHuns, B Ko-
TOPOM MCMOMb3yeTca NepBblii pesynbTart.

Kpome ToOro, 3a4acTtyto B NPOMbILLJIEHHOCTY N TOPTrOB/E, a TakXe B 3ipaBooXpaHeHunn u B chepe obecneve-
HVA 6e30MacHOCTU pe3yibTaT U3MepeHus Ao/MKeH 6biTh MPeACcTaB/ieH Cyka3aHeM 0XBaTbiBAKOLLLENO €0 MHTep-
Bana, B npegenax KOToporo, kKak MOXHO oxuaaTtb, 6yfeT HaxoAnTbCA 6oNblIas YacTb pacnpefeneHns 3Have-
HWIA. KOTOpble 060CHOBAHHO MOTYT GbITb NPUNKNCaHbI U3MepsSeMolt BennyvHe. Takum 06pa3oM, ngeasnbHblii MeToq,
OLeHMBaHNS M BblPaXeHNa HeonpeaeneHHOCTU M3MepeHns Ao/MKeH NpeAoCcTaBiaTb BO3MOXHOCTb yKa3aTb Takol
MHTEepBas, B YaCTHOCTU, KOTOPbINA 6blN Gbl 4EACTBUTENBHO 6G/TN30K K 4OBEPUTENBHOMY MHTEPBANY C 3afjaHHbIM
ypOBHEM f0Bepus.

0.5 Moaxop, Ha KOTOPOM 6a3npyeTcs HaCTOALLMIA PYKOBOAALLNI AOKYMEHT, U3N0XeH B PekomeHgauumn
INC-1 (1980) [2] Pa6oueli rpynnbl No HEONpPeAEe/IEHHOCTU, opraHn3oBaHHoli MBMB no uiuymatmee MKMB (cwm.
npeaucnosue). laHHbI Noaxo4, 060CHOBAHHOCTb KOTOPOro 06CyxaaeTcsa B npunoxeHun E. cooTBeTcTByeT BCEM
BbllleyKa3aHHbIM TpeboBaHWsAM. 3TOro HeNb3sA ckasaTb 0 60MbLWNHCTBE APYTUX UCNONb3YEMbIX B HAcTosLee
BpemMs meTtogax. PekomeHgauunsa INC-1 (1980) 6b1na ogobpeHa n BHOBb nogTBepxgeHa MKMB ero co6CTBEHHbI-
Mun PekomeHpgaumeii 1 (CI1-1981) [3] u PekomeHgaumeli 1(0-1986) [4]. nepeBoA KOTOPbIX NPUBEAEH B MPUIOXEHUN
A (pa3genbl A.2 n A.3 COOTBETCTBEHHO). [MOCKOIbLKY OCHOBOI AN HacTosiwero PykoBogcTBa octaeTcs PEKOMeEH-
fauusa INC-1 (1980). ee nepeBoj Takxe npusefeH B npunioxeHnn A (pasgen A.1)\

0.6 KpaTkoe onucaHue metoga, ycTaHOB/IEHHOTO HACTOALLUM PYKOBOAALLMM AOKYMEHTOM MO OLeHnBa-
HUIO 1 BbIpaXXEHNI0 HeonpeaeneHHOCT U3MEPEHUNiA, NpUBeAEeHO B pasjesne 8. a pag nogpo6HbIX NOSCHAOLWNX
npumMepoB — B NpuaoxeHnn H. OcTanbHble NPUAOXKEHNA NOCBALLEHbI: TEPMUHAM, UCNO/b3YEeMbIM B METPOIOTM
(NnpunoxeHune B), OCHOBHbIM TEPMUHAM M NOHATUSAM MaTeMaTUUecKoi cTaTucTuku (npunoxeHune C), conocTasne-
HUIO MOHATUI «UCTUHHOE 3HaYeHUe», «NOrPELIHOCTb» U «HeonpeAeneHHOCTb» (NpuioxeHue D). npakTuyeckomy
PYKOBOACTBY MO OL,€HNBAHMNIO COCTABNALWMNX HEONpeaeeHHOCTN (NpunoxeHune F). oLeHnBaHuIo cTeneHel cBo-
604bl 1 ypoBHel foBepus (MpunoxeHne G). UCNOJIb3yeMbIM OCHOBHbIM MaTeMaTuyeckuM cumBosiaM (Mpusoxe-
Hue J). B KOHLe fokyMeHTa npuBefeHa 6ubnvorpadus.

* B opurmHane PekomeHgaums INC-1 (1980) npusegeHa ABax/pbl: Ha hpaHLy3CKOM A3blke B A.1 1 Ha aHINACKOM
a3bike B 0.7. Bo usbexanve gybnvpoaHusa nogpasgen 0.7 BeefeHus u3 HacTosLero ctaHgapTa UCKIHYEH.

\Y/
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HALULMWOHANBbLHBLMN CTAHOLAPT POCCWUMNCKOW OSGELEPALUM

HEOMNPEJENEHHOCTb USMEPEHUNA
YacTtb 3
PyKoBOACTBO NO BblpaXeHW0 HeonpegeeHHOCTN n3MepeHuns

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

[arta sBegeHna 2012 — 10— 01

1 O6nacTb NpMMeHeHus

1.1 Hactosuee PykoBOACTBO ycTaHaBMBaeT obLme npasnaa oLeHnBaHnA 1 BbipaXeHns Heonpeaenex-
HOCTN U3MepPeHUs, KOTOpble criefyeT cobnaaTh NPU M3MepPeHNsaX pasHoli TOYHOCTM M B pasHbiX 061acTsax — oT
TeXHNYEeCKNX N3MepeHuin Ha Npon3BOACTBE A0 (PyHAAMEHTa/IbHbIX HAYYHbIX UCCefoBaHunii. Mogxos, ycTaHoB-
NeHHbIN HacToAwmnmM PyKOBOACTBOM, pacnpoCTpaHsAeTCs Ha LWNPOKUIA CNeKTP M3MepeHUit, BKAoYas Te, 4To uc-
nonb3ywT ANa:

- 0ob6ecneyeHnsa Tpebyemoro kayecTsa NPOAYKUUN U KOHTPO/IS Ka4ecTBa Ha NPON3BOLCTBE;

- NPOBEPKM BbINO/IHEHNA TPpeboBaHNii 3aKOHOB M HOPMATUBHbIX JOKYMEHTOB;

- npoBegeHnsa hyHaameHTanbHbIX U NPUKNaAHbIX nccnefoBaHuii n pa3paboTok B HAYKe N TEXHUKE;

- KAIMGPOBKM 3TA/IOHOB M MPMGOPOB, a Takke NPOBeAEHNA NCMbITaHW B COOTBETCTBUMN C HALMOHAIbHOM
cXeMoil obecneyeHns eqnHCTBA M3MeEPEHNA (ana o6ecnevyeHnss MPOCNEXNBAEMOCTH K HALLMOHAIbHbIM 3Tano-
Ham);

- pa3paboTku, NoAAepXKaHNA N CANYEHUS MeXAYHapPOAHbIX 1 HAaLMOHaIbHbIX 3Ta/IOHOB eANHUL, husnyec-
KNX BE/IMYMH, BK/IlOYasi cTaH4apTHble 06pasLbl BelecTs 1 MaTepmasos.

1.2 HacTosiwee PyKOBOACTBO, B NePBYI0 ouepeb, paccMaTpuBaeT BblpaXeHune HeonpeaeneHHocTn nsme-
PeHNA XOpOoLLO onpefeneHHol (hn3nyeckoii Be/IMYMHBI, XapakTepn3yemoii e AUHCTBEHHbIM 3HaYeHneM. Ecnv npeg-
MeT U3yUYeHUs Hesb3a 0XapaKkTepn3oBaTb eANHCTBEHHbIM 3HAYEHUEM, @ NIULLb HEKOTOPLIM pacnpeeneHnem 3Ha-
YEHW NN ecnun OH xapakTepusyeTcs 3aBUCUMOCTbIO OT OAHOr0 UK 6onee napameTpoB (Hanpumep, NpeacTasna-
eT coboli BpeMeHHOIi npoLecc), To u3MepsemMbiMy BeiMYnHamu, TpebyembiMy AN €70 ONncaHus, ABASTCA na-
pameTpbl pacnpejeneHns nau 3aBuCUMocTu.

1.3 HacToswwee PyKOBOACTBO pacnpocTpaHAaeTCca Takke Ha OLeHUBaHe 1 BblpaxeHune HeonpegeneHHocTu
pe3ynbTaToB TEOPETUYECKNX PACYETOB M UCMbITAHWUIA, METOA0B U3MEPEHWUIA, aHaNn3a C/I0KHbIX cucTeM. Mockosb-
Ky B TaKUX MPUNOXEHNAX pe3ybTaT OLleHNBaHNSA BEMIMUNHbBI U €0 Heonpee/IeHHOCTb MOryT 6bITb YMO3pPUTESb-
HbIMUW M MOJTHOCTbI0 OCHOBAHHBLIMW Ha TMNOTETUYECKUX laHHbIX, TO TEPMUH «pe3ynbTaT U3MepeHunit», ucnosb3ye-
Mblli B HacTosiwem PYKOBOACTBO, cneAyeT TONKOBaTh B 3TOM 60/1ee LWMPOKOM KOHTEKCTe.

1.4 HacToswee PyKoBOACTBO ycTaHaB/MBaeT obLme npaBuia OLeHUBaHUA U BbipaXeHNs HeonpeeseH-
HOCTW 3MEPEHUA N HE COAEPXUT NOAPOOBHbIX yKa3aHN ANA KOHKPETHbIX U3MepeHuii. B Hem He paccmaTpuBaeTcs
Takxe BOMpPOC, KakuM 06pa3oM noslyyeHHas oueHka HeonpeeneHHOCTN pe3yibTaTta KOHKPETHOTO U3MepeHNs
MOXeT 6bITb UCMO/Ib30BaHa B fa/bHelilleM, Hanpumep, 415 BbiBOJa 0 CONOCTaBMMOCTY aHHOT0 pe3ynbTaTtac
pesynbTaTtamun aHanorMyHbIX U3MepPeHuid, 419 YCTaHOB/IEHNA AONYCKOB B TEXHO/IOTMYECKOM npouecce, AN 3ak-
NOYEHNS 0 COGIOAEHUN NN HECOBIOAEHUN YCTAHOB/EHHbIX TpeboBaHuii 6e3onacHocTh. Mogo06HbLIE BONPOCHI,
CBfI3aHHble CO crneyuduryecknmy 061acTAMU U3MEPEHUIA NN C KOHKPETHbIM MCNO/Ib30BAHNEM KO/IMYECTBEHHbIX
OL,eHOK HeonpeaenneHHOCTN, MOTYT paccmaTpuBaTbCs B A4pYrux ctaHfapTax, OCHOBaHHbIX Ha HacToAwem Pyko-

M3paHve odmunansHoe
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BOACTBB*. Takve cTaHAapTbl MOTYT NpeAcTaBnATb CO60V ynpoleHHble Bepcun HacToswero PykoBoacTBa, Ho
OHM [LOMXHbI coAepxaTh B ce6e BCce HE06X0ANMbIE CBEAEHNS, UCXOAS U3 TPe6YEeMOro ypoBHS TOYHOCTU W CIOX-
HOCTV U3MEPEHMIA, HA KOTOPbIE OHU PACNPOCTPAHSOTCS.

MpumMmeyaHune — BO3MOXHbI C/ly4aun, Korga KOHLENUUs HeonpeaesieHHOCTU M3MEPEHNUs HeMpYMEHVMa B
NnosHOM 06bemMe, HanpvmMep Npy onpefaeneHnn TOYHOCTU MeTofda UCMbITaHWiA (CM., Hanpumep. [5]).

2 TepMuHbI 1 onpeaeneHns

2.1 O6wmne meTponornyeckme TeEPMuHbI

Onpepenenunsa paga o6LWMX METPONOTMYECKUX TEPMUHOB MO TEMaTHKe HacToswero PyKoBOACTBa, Taknx
KakK «M3MepumMast BesimunHa», «namepsemasn BeiMuymHa» n «NorpeLlHocTb U3MepeHuns», NpMBeAEeHbl B NPUIoXe-
HUK B. 3TN onpegeneHus B3sATbl U3 MeXayHapoaHOro cfoBaps OCHOBHbIX U 06X TEPMUHOB B MET POIOIrUK
[6]**. Kpome ToOrO, B npunoxerHun C npusefeHbl onpefeneHns psifia OCHOBHbIX CTATUCTUYECKUX TEPMUHOB, B35-
TbiX 60bLlel yacTbto M3 NCO 3534-1 [7]. Korga oguH N3 3TUX METPOJIOrMYEeCKUX U CTaTUCTUYECKUX TEPMUHOB
(M TepMnHOB, 6/1M3KO C HUMUK CBA3aHHbIX) BCTpeYaeTcs B TeKCTe BnepBble (HaunHas ¢ pasgena 3). OH Bblgens-
eTCs NOMYXWPHBIM WPUTOM, a B CKOOKax NpMBOAUTCA HOMepP nogpasgena, B KOTOPOM [iaHOo ero onpejgesieHme.

BBunay ocoboii BaXHOCTM A8 HacTosilero PYKOBOACTBaA TepMUHa «HeonpeAeneHHOCTb MU3MepeHns» ero
onpejeneHune 4aHo Kak B npunoxeHun B. Tak n B 2.2.3. Onpegenexnsa gpyrux Hanbosee BaxHbIX A1 HacTosLLe-
ro PykoBoAcTBa TepMuHOB AaHbl B 2.3.1 — 2.3.6. B aTux nogpasgenax Tak xe, kak u B npuaoxeHusx B un C.
BblenieHne B TepMuHe cnoBa ckobkamm o3HavaeT, YTo JaHHOe C/I0BO, eC/IN TOJIbKO 3TO HE MPUBOAMUT K MyTaHuLe,
MOXeT 6bITb ONyLLEeHO.

2.2TepMunH «HeomnpeneseHHOCTb»

MoHsATUe HeonpeAeneHHOCTU NOAPO6GHO paccmaTpuBaeTcs B pasgene 3 u npunoxexnum D.

2.2.1 CnoBo «HeonpeaeneHHoCTb» 03Ha4YaeT COMHEHUe, U. TakuM 06pa3oM, B LUMPOKOM CMbIC/ie «Heonpe-
[eNeHHOCTb N3MepeHnsa» 03HavyaeT COMHeHNe B JOCTOBEPHOCTY pe3y/ibTata nusMmepeHuns. CrneymnanbHble TEPMUHbI
ONA BE/INYMH, XapaKTepusyoLmnx KOIMHeCTBEHHYI0 Mepy Takoro COMHeHUs (Hanpumep, CTaHA4apTHOIO OTK/IOHe-
HUSA). OTCYTCTBYIOT, NO3TOMY C/1I0BO «HEONpeAeneHHOCTb» NCNONb3YIT U B YKa3aHHOM LUMPOKOM CMbIC/Ne, U B
CMbIC/1e HEKOTOPOW KONIMYECTBEHHOI Mepbl.

2.2.2 B HacToslwem PyKOBOACTBE C/I0OBO «HEONPeAEeNeHHOCTb», UCNOMIb3yemMoe 6e3 npunaratesnibHoro,
OTHOCUTCA Kak K 06LL,eMy NOHATUIO HEONPeAeNeHHOCTU, Tak U KN06bIM KONMYECTBEHHBIM Mepam HeonpeaeneH-
HOCTWU. ECin HEOBXOA4MMO YTOUYHNUTD, Kakasi KoSiMyecTBeHHasa Mmepa uMeeTcs B BUAY, TO 419 3TOTO UCMNO/b3yeTcs
COOTBETCTBYOLLEE NpUNaratesibHoe.

2.2.3 lna npumeHeHuna B HacTosAwem PyKOBOACTBE n B MexayHapoaHom cnosape VIM [6] (VIM:1993,
cnosapHas ctatba 3.9) NpUHATO criegyowee hopmasibHOe onpefesnieHne TepMuHa «HeonpeesieHHoCTb u3me-
peHnA»:

HeonpeaeneHHoCcTb (M3mepeHuns) (uncertainty (of measurement)]. MapameTp, OTHOCALWMIACA K pe3ybTa-
TY U3MEpPEeHNA 1N XapakTepu3yLwmii pa3époc 3Ha4eHni, KOTopble MOTN 6bl 6bITb 060CHOBAHHO NPUNNCAaHbI U3Me-
psiemMoii BenuumnHe.

MpumeyaHune 1— MNapaMeTpoM MOXET GbiTb, HAMPUMEP, CTAHAAPTHOE OTK/OHEHUE (WM BENMUMHA,
MPOMopLMOHasIbHAS CTAHAAPTHOMY OTK/IOHEHUIO) WM MOJYLUMPUHA MHTEPBANA, KOTOPOMY COOTBETCTBYET 3a/laHHbIi ypo-
BeHb [10BEpUs.

MpumeyaHune 2— HeonpeaeneHHOCTb U3MEPEHNS, KaK NPaBU/O, BKIOUAET B CE65 MHOTO COCTAB/ISIIOLLMX.
HeKoTopble 13 HAX MOTYT 6bITb OLEHEHbI U3 CTATUCTUYECKOTO pacnpefenieHuns pesy/bTaToB psAa U3MepPeHuit 1 onucaHbl
BbIGOPOUHBLIMUA CTAHAAPTHLIMU OTK/IOHEHUAMU. [pyre COCTaBMsioLLMe, KOTOpble TakKe MOTYT BbITb ONUCaHbI CTaH4APT-
HBIMW OTK/IOHEHUSIMU, OLIEHMBAIOT, UCXOAS U3 OCHOBAHHbIX Ha OMbITE MPEANONIOKEHUA UM MHOM UHhopMaLmu o Buge
3aKoHa pacrnpegeneHus.

m [pumevaHve K nsgaHuo 2008 r.: Paj Takux JOKYMEHTOB O6GLLEr0 1 YaCTHOTO XapakTepa yxe ony6smkoBaH. He
nNpeTeHAyoLLMIA Ha NOHOTY NepeyeHb NOA06HLIX AOKYMEHTOB MOXHO HaiiT1 Ha caiite hito:/,(-%v bipm org/en.lcommitteest
jc'jicam/wpl bibliography.htrnl. Kpome Toro, nepeyeHb AelCTBYIOLLMX JOKYMEHTOB, CCbINAOLMXCA Ha PykOBOACTBO NO
BbIPEXKEHNIO HeoNpeeNeHHOCTU U3MEPEHUI, MOXHO NOJY4YNTb, BOCMO/Ib30BABLUNCH NMOSIHOTEKCTOBLIM MOWCKOM Ha caii-
Tax http:/iwYw.isQ.prfl/ v http .//lyww.iec.ch'.

** MpumeyaHmne Kk n3gandunto 2008 r.: TpeTbe n3gaHue crioaps onybamkosaHo B 2007 r. kak PykoBogcteo NCO/M3K
99 «MexayHapoAHbIii cnoBapb No MeTPoorMn. OCHOBHbIE 1 O6LLME NOHATUS U CBSI3aHHbIE C HUMK TepMUHBI» PSO/IEC
Guide 99. International vocabulary of metrology — Basic and general concepts and associated terms (VIM)].
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MpumevyaHune 3— lMpeanonaraercs, YTO pe3ynbTaT U3MEPEHUs ABASETCS NyudLleli OLEHKON N3MepseMoit
BE/INYMHbI, & BCe COCTaBNALLME HEONPEAENEHHOCTH, BK/IOYas 06YCNOBMEHHblE cucteMarmyeckumm acpcpektamm (pas-
HOro poAa mornpaskamu, UCMOJSIb3yeMbIM 3T/IOHOM CpPaBHEHWS), BHOCAT BKag, B pa3bpoc 3HauyeHuii namepsieMoli Benu-
UMHBI.

224 OnpepeneHne HeonpeaeneHHOCTU n3MepeHus, npusegeHHoe B 2.2.3, siBnseTcs paboynm, npussizaH-
HbIM. B NEPBYI0 O4epenb, K NOHATUAM pe3ysibTata NU3MEPEHNSA N OLLEHKN ero HeonpeaeneHHocTh. OfHaKo OHO He
NPOTUBOPEUNT UCNONB30BAHMIO MOHATUA HEONPEAENEHHOCTN N3MEPEHU B APYTNX CMbICNaX, TaKUX Kak:

- Mepa BO3MOXHOI NOrpeLHOCTM OLeHKN N3MepPSEMOli BE/IMUYMHbBI, MOTyYEeHHO Kak pe3ynbTaT N3MepeHus;

- OLleHKa, XxapakTepusylLias Anana3oH 3Ha4eHuin, B npegenax KOTOPOro HaXo4UTCA UCTUHHOE 3HaYeHne
n3mepsieMmoi sennunubl (VIM:1984,3.09).

XoTs 06a 3TN TPAAULMOHHO NCMO/Ib3yeMble NpefcTaBneHns cnpaBeA/IMBbl Kak ngeannsalunsi, OCHOBHOM
aKLeHT B HUX cAeflaH Ha HeM3BEeC T Hble BE/INYUHbI: «MOrPELHOCTb» pe3y/ibTata U3MepeHns U «KUICTUHHOE 3Ha4e-
HUe» n3MepsaemMoli BeNIMYMHbI (B NPOTUBOMNOIOXHOCTb N3BECTHON OLLeHKE 3TOW BE/IMUYUHbI) COOTBETCTBEHHO. TeM
He MeHee, HE3aBUCMMO OT TOrO, Kakoil CMbIC/ BK/1aAblBalOT B MOHATUE HEOMPEeAeeHHOCTH, 415 OLeHUBaHuA
cocTaBnsawLWel HeonpeaeieHHOCTU BCerga UCNoMb3yT O4HN U Te Xe AaHHble U UMeLLyca nHdopmauuno
(cm. Takxe pasgen E.5).

2.3 TepMUWHbI, BBOAUMbBIE PYKOBOACTBOM

Kak npaBuno, NOACHEHUA TEPMUHOB, BBOAMMbIX HACTOALWMM PYKOBOACTBOM, AaHbl Npy UX NEPBOM yNnoT-
pebneHun B Tekcte. OgHako Ana yaobcTea Nnonb3osaHna PYKOBOACTBOM onpeeneHns aTux TepMUHOB cobpaHbl
B HacToslem nogpasgene.

MpumeyaHune — bonee NonHoOe pacCMOTPEHVE BBOAUMbIX B HACTOALLEM NoApas3fesne TEPMUHOB COAEPXUTCA:
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; ans TepmuHa no 2.3.4 — B pasgene 5
(cm. Takxe dhopmynbl (10) n (13)]; ana TepmuHa no 2.3.6 — B pasgene 6.

2.3.1 cTaHfapTHaa HeonpefAeneHHocTb (standard uncertainty): HeonpegeneHHocTb pe3ynbTara usmepe-
HUA. BblpaXeHHas B BUAe CTaHA4apTHOTO OTK/IOHEHUS.

2.3.2 oueHnBaHue (HeonpegeneHHocTn) Tuna A [Type A evaluation (of uncertainty)]: MeTog oueHuBaHuns
HeonpegesieHHOCTY MyTeM CTaTUCTUYECKOro aHanv3a psga HabnoaeHuid.

2.3.3 oueHnBaHue (HeonpegeneHHocTn) Tuna B [Type B evaluation (of uncertainty)]: MeTog oueHusaHus
HeonpeaeneHHOCTU, OT/INYHBIN OT CTaTUCTUYECKOro aHann3a paga HabnwaeHunii.

2.3.4cymmapHas cTaHjapTHasa HeonpegeneHHocTb (combined standard uncertainty): CTaHgapTHas Heo-
npeneneHHoCcTb pesysbTara U3MepeHuns, NOSTYHEHHOTO U3 3HAYEHUI paga ApYrnxX BENUYMH, paBHas NOMOXUTE Nb-
HOMY KBaZpaTHOMY KOPHIO B3BELLEHHOW CYyMMbI ANCNEepCUii UNN KoBapuaymnin 3TMX BeNnYrH, Becosble Koadhuum-
€HTbI MPY KOTOPbIX ONPeAesAnTCA 3aBUCMMOCTbIO M3MEHEHNSA pe3y/ibTaTa N3MepeHUst OT U3MEHEHWNI 3TUX Beu-
YUH.

2.3.5 pacwunpeHHas HeonpegeneHHocTb (expanded uncertainty): BennuuHa, onpegensiowas uHTepaan
BOKPYF pe3ynbTata uaMepeHus, KOTopbli, kKak oxugaeTcs, cogepxuT B cebe 60/blUyi0 YacTb pacnpefenexHmns
3HAYEHUIA, 4TO C AOCTATOYHbIM OCHOBAHMEM MOTYT 6bITb NPUNUCAaHbI U3MEPSEMOI BE/TMYMHE.

MpumeyvyaHne 1— [lono pacnpegeneHns, 0XBaTbiBaeMy0 MHTEPBA/IOM, MOXHO paccMaTpuBaTh Kak BeposiT-
HOCTb OXBaTa Wy ypoBeHb AOBEPUA A71A JAHHOTO VHTepBana.

MpumeyaHune 2—UYTOOLI CONOCTABUTL MHTEPBANY, PACCHUTAHHOMY Yepe3 pacLUMPEHHY0 HEONpPeaeNeHHOCTb,
HEKOTOpOe 3HauYeHWe YPOBHA A0BEPUS, HEOOXOAMMO cAenatb B SIBHOM WM HESBHOM BWAE NpefnonoxeHve o dopme
pacnpefeneHus, xapakTepusyemoro pesy/bTaToM U3MepeHus U ero CyMMapHol CTaHAapTHON HeonpeaeneHHOCTbHO.
YpoBeHb A0BEpUs, NMOCTaB/IEHHbI B COOTBETCTBME ITOMY MHTEPBaTY, MOXET GbiTb N3BECTEH TO/ILKO B TO MeEpe, B KOTO-
poii onpaBfaHo caenaHHoe npeanonoxeHne o chopme pacnpegeneHus.

MpumeuvaHune 33— B naparpade 5 PekomeHngauuii INC-1 (1980) paclumpeHHas HeonpeaeneHHOCTb Ha3BaHa
o6Leli HeonpeaeneHHOCTbHO.

2.3.6 koOahhmumeHT oxBaTa (coverage factor): KoachpuumneHT, Ha KOTOPbI/ YMHOXAKT CyMMapHYH CTaH-
[apTHYI0 HeonpeesieHHOCTb A1 Noly4YeHns pacluupeHHol HeonpeaeneHHOCTH.
MpumeyvyaHune — KoadhduLmeHT oxeata 06bI4HO NPUHUMAET 3Ha4eHns oT 2 o 3.

3 OcCHOBHbIE MOHATUA

JononHntenbHoe pacCMOTPEHMNE OCHOBHbIX NOHATUIA MOXHO HalTh B npunoxeHun D. B KOTOPOM OCHOBHOE
BHMMaHNe yaeneHo sonpocam conocrtasneHuna (B TOM 4vucne, rpacbvlquKoro) «UCTUHHOTO» 3Ha4YeHunA, norpeLuHo-
CTW N HEONpPEeAENEeHHOCTH, N B NpUIoXeHun E. roe nccnepyrorcsa HeOﬁXO,qVIMOCTb paspaﬁoTKM ncratncTnyeckas
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6a3a PekomeHpgaummn INC-1 (1980). Ha KOTOpOi1 0CHOBaHO HacTosiwee PyKoBOACTBO. B npunoxeHun J npusegeH
c/l0Bapb OCHOBHbIX MaremMaTuyeckux CMMBOJI0B, UCMOJIb3yeMblX B HacToswem PyKoBOACTBO.

3.1 N3mepeHne

3.1.1 Uenbto nsameperHusn (B.2.5) agnsetcsa onpegesnieHme 3HavyeHusa (B.2.2) nsmepsiemoli BeNnUYnNHbI
(B.2.9), T.e. 3HaY€HUSA KOHKPETHOI BeNMUYUHLI (B.2.1.npuMeyaHue 1). KOTOpPY HaA0 U3MepuTb. MoaTomy nsme-
peHuto NnpeaLwecTByeT onpeaeneHne naMepsaemMon BennUmHbl, metoga nsmepeHus (B.2.7) umetoaukn namepe-
HUA (M3mepuTenbHon npoueaypsl) (B.2.8).

MpumevyaHne — TepMuUH «UCTUHHOE 3HaYeHMe» (CM. npuaoxeHne D) He ucnonb3yeTcs B HaCTOALLEM
PykoBogcTBe no npuumHam, ykasaHHbIM B D.3.5. TepMUHbI «3HaYeHVe U3MEPSIEMON BENNUMHBI» U «UCTUHHOE 3Haye-
HUe 13MepsieMoi BeNINYUHbI» PacCMaTpUBaOTCS Kak 3KBUBASIEHTHbIE.

3.1.2 O6bIYHO pe3ynbTaT nsmepeHus (B.2.11) senaeTcs ToO/bKO annpokcumayueii nav oueHkoi (C.2.26)
3HAYeHUSA N3MepPSAEMOli BENMYNHBI U, TakKuM 06pa3oM, 6yeT NoIHbIM TO/IbKO B TOM C/llyvae, eC/IM OH CONPOBOX-
[aeTcs ykasaHmem HeonpepgesneHHocTun (B.2.18) aToii oueHku.

3.1.3 Ha npakTuke onpegenexune (4enHNLNA) U3MepPAEMOi Be/IMYNHBI 3aBUCUT OT TPEOOBAHUIA K TOUHOCTH
nsmepeHus (B.2.14). iamepsemyto BeIMYMHY criefyeT onpeaenaTb C 4OCTATOYHOW NONHOTOW (C y4eToM Heobxo-
ANMOI TOYHOCTU U3MEPEHMUIA), UTOObI ANA BCEX NPaKTUUYECKUX Lieneil, CBA3aHHbIX C U3MepeHneM, 3HauyeHune nsme-
psieMOoii BeNTMUYNHBI 6bIN10 eANHCTBEHHBIM. /IMEHHO B TaKOM CMbIC/1e BbipaXKeHUe «3HauyeHne n3MepsiemMoii Benmum-
Hbl» UCMONb3yeTcsa B HacToswem PykoBoacTBe.

Mpumep — Ecnun gnvHy cTanbHOr0 CTEPXHA HOMUHANBLHOW ANNHBI 1 M HY)XXHO y3HaTb C TOYHOCTbIO [0
MUKpOHa, T 0 onpejeneHne u3MepseMoin BeIM4nHbl JO/DKHO BKIOYAT b TemnepaTypy 1 faBfeHune, npu KOT 0pbIx
[A/IMHA CTepXHA [O/HKHA 6bI Tb N3MepeHa. TakuMm o6pa3om, onpegeneHne nsmepsemMoi BeIMUYNHbI A0/HKHO UMEeTb
BMA. HANpumep: AnHa cTepXxHsA npy TemnepaType 25.00 'C n gaBneHnn 101 325 Ma (c ykaszaHneM, BO3MOXHO,
APYrnx Heo6Xxo4MMbIX NapameTPOB, HanpyMep crnocoba onupaHnsa CTEPXHA NPu n3MepeHun). OAHaKo ecnu AimHa
CTEepPXHSA A0/XHA 6bI T b NOJly4eHa C TOYHOCT b0 0 MUINUMETPa, T 0 onpejeneHne nmepsemoli BeIMUnHbl He
TpebyeT ykasaHua TemnepaTypbl, JaB/IEHUA U MHBIX aHaNorMYHbIX (DakTopoB.

MpumMmeyaHune — HeaoctaTouHO MOSIHOE OMpefenieHne U3MEepPSiEMON BeMYUHBI MOXET NPUBECTU K POCTY
COCTaB/IAOLLEN HeonpeaeneHHOCTH, KoTopas B 3TOM Crlyvae f0/kHa ObiTb BK/IOYEHA B OLIEHKY HeonpegeneHHOCTU
pesynbTata nsmepenus (cm. D.1.1. D.3.4 n D.6.2).

3.1.4 Bo MHOrux cnyyasax pesynbtaT MU3MepeHns nosiyyatoT Ha OCHOBE psga HaboAeHWNIA, BbINO/THEHHbIX B
ycnoBuax noptopsemocTtu (B.2.15. npumeyanue 1).

3.1.5 MpegnonaraeTcs, 4TO NPUYNHOW U3MEHYNBOCTN Pe3yIbTATOB MOBTOPHbLIX HAGMOAEHUIA ABASOTCA
BAMSAOWME BENNUYNHBI (B.2.10). OT KOTOPbIX MOXET 3aBUCETb pe3ybTaT U3MepeHuii 1 KOTOPble HEBO3MOXHO
noAAepXuBatb B TOUHOCTU NOCTOAHHbIMU.

3.1.6 O4eHb BaXHO NMPaBUIbHO COCTAaBUTb MaTeMaTnyeckylo Moge b, C MOMOLLLbIO KOTOPOW COBOKYNMHOCTb
NOBTOPHbIX HabNAeHW A NnpeocbpasyeTcs B pe3ynbTaT M3MepeHUs, NOCKOIbKY NOMUMO HabnoaeHnl B Hee 06bly-
HO He06X04MMO BKNOYATb pa3/iMyHble BANAIOLWNE BENNYNHDI, TOYHbIE 3HAYEHUSA KOTOPbIX HEM3BECTHbI. 3Ta Heus-
BECTHOCTb BHOCWT BKNaj B HeonpeAeneHHOCTb pe3ynbTaTa U3MepeHunin Hapsay C U3MEHUYMBOCTbIO pe3ybTaToB
NOBTOPHbIX HABNIOAEHNI U C HETOYHOCTbLIO CaMOoii MaTemaTU4ecKkoli mogenu.

3.1.7 B HacToAWwem PYKOBOACTBE n3MepsemMasn BefiMunHa paccMaTprBaeTcsa Kak ckanap, T.e. ee 3HauyeHune
BblpaxaeTcs eANHCTBEHHbIM Y/CAOM. PacnpocTpaHeHve Ha ciyyaii CBA3aHHbIX MeXAy CO60ii BeMYnH, onpege-
NSeMbIX 04HOBPEMEHHO B O4HOM N3MEPEHUN, TPEOYET NepeiT OT PACCMOTPEHUSA N3MEPSAEMOli CKansapHoii Benu-
UnHbl M oe gaucnepcun (C.2.11, C.2.20. C.3.2) K u3mepsieMoii BEKTOPHOU BEIMYNHE N KOBAPUALMOHHON MaTpuue
(C.3.5). B HacToAwem PyKOBOLCTBE Nn3MepeHne BEKTOPHOW BEIMYMHBI paccMaTprBaeTcs TONbKO B Mpumepax
(cm. H.2, H.3 n H.4).

3.2 TMorpewHocTun, cnyyaliHble u cuctematnyeckme addekTbl, NoNpaBku

3.2.1 MorpewHocTb (B.2.19) pe3ynbTata uUsmepeHnsi 06yc/ioB/ieHa HECOBEPLUEHCTBOM U3MEPUTE/bHOW
npoueaypbl. TPaAULMOHHO NOFPELLIHOCTb paccMaTpuBaloT Kak CyMMY AABYX COCTaBASAOLWMNX: caydaiiHoi (B.2.20)
ncucrtemaTtmyeckomn (B.2.21).

MpumMeyaHune — lMorpelHoCTb ABNAETCA NAea/IM3NPOBaHHbLIM NMOHATUEM, MOCKO/IbKY Ha NPakKTUKe ee TOYHOoe
3HayeHne HeusBeCTHO.

3.2.2 MpepgnonaraeTcs, 4To cayyaiiHas NOrpelwHoCTb BOZHUKAET U3 HeMNpecKka3yeMblX BpDeMeHHbIX Un
NPOCTPAHCTBEHHbIX U3MEHEHUI BAUSIOW WX BEMNYUH. CNeCTBUEM Takux U3MEHEHWI, Ha3biBaeMbIx fanee Cy-
YyaliHbIMU achhekTamu, ABATCH USMEHEHUSI N3MEPSEMOI BENIMUVHBI NPV MOBTOPHbLIX HAGMOAEHUSAX. XOTS Cy-
YaliHyto NOrPeLwHOCTL pe3y ibTata MU3MepPeHNs Hesb3si KOMMEHCUPOBATL BBEAEHMEM NONPABKU, E€ MOXHO YMEWb-
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WNTb, YBEIMYMB YNC/IO HabNoaeHWA. MaTemaTuyeckoe oxmgaHue (oxungaemoe 3HavyeHune) (C.2.9, C.3.1) cny-
YaiHO NOrpeLHOCTN PaBHO HYJHO.

MpumeuaHune 1— BblbOPOUYHOE CTaHAAPTHOE OTK/IOHEHWE CPeAHero apuMeTNYeckoro 3HadeHns psga
HabnoaeHuii (cm. 4.2.3) He siBNSieTCA Cy4aliHOM MOrPELLHOCTbLIO CPeAHero 3HaueHus, X0Ta Takoe TO/IKOBaHWe BCcTpeva-
eTca B HEKOTOpbIX Mybankaumax. Ha camom Aene ata BennuvHa ABISETCA Mepoii HeonpeAeneHHOCTY CpeaHero 3Haue-
HWA. 06YyCMOBMIEHHON cyyaliHbiMu adhdekTamu. TOUHOe 3HaYeHWe MOrpeLHOCTY CpefHero 3HayYeHnsl, 06yCnoBAEHHO
3TMMKM achchekTamn, He MOXET ObITb U3BECTHO.

MpunmeuaHune 2 — B HacToAwem PykoBoACTBe yfensercs 60/bluioe BHUMaHWE pasnnunio TePMUHOB
«MOTPELLHOCTb» U «HEeONpPeAeNeHHOCTb». DTU C/IoBa He ABAIOTCA CMHOHWMAaMW, OTPadKaloT pasHble MOHATUSA, U UX He
cnepyet nyTatb Apyr C APYrOM WX UCNOMb30BaTh B HENPABW/ILHOM 3HAa4EHUN.

3.2.3 CuctemaTnyeckyto norpelwHocTb, Tak Xe Kak 1 C/lyyaitHyto, Hesib3s1 yCTPaHUTb MOJTHOCTLIO, HO 3a4a-
CTYI0 MOXHO yMeHbLWNTb. ECnin cuctematmnyeckas norpelHoCcTb BO3HNKaeT B pe3yibTaTe N3BECTHOTO feliCTBUS
B/INAKOLW e BENNUYNHBI Ha pe3y/ibTaT M3MepeHuns (fanee — cuctemaTnyeckoro adppekra), To 3T0 BIMSHNE MOXHO
KO/INYECTBEHHO OL,eHUTb U. €C/IY OHO CYLLECTBEHHO M0 CPABHEHUIO C TPEOYEMO TOYHOCTLIO U3MEPEHUS, BHECTU
nonpaBsky (B.2.23) uan nonpaBou4HbIii KOs duuneHT (B.2.24) ons ero komneHcaymun. MpegnonaraeTcs, 4To
nocne BHeECEHMS NONpaBKn MareMaTnyeckoe oXxungaHne norpeLHocTyi, 06ycoBAEHHON cucTeMaTuyeckum ad-
(heKTOM. CTAHOBUTCA PaBHbIM HYJI0.

MpumedyaHune - HeonpeaeneHHoCcTb MOMPaBKW, BHOCUMONA B pesynbTaT M3MEpeHUs 4151 KOMMeHcaLumm
cucTemMaTMyeckoro athoekTa, He IBNISIeTCA CUCTEMATNYECKON NOTrPeLHOCTbI0 (HacTo Ha3biBaeMoii CMeLLeHem) pesy ib-
Tata U3MepeHus:, CBSA3aHHON C 3TUM 3dI(PEKTOM, Kak ee 1HOrAA onpeaensitoT. Ha caMom aefe oHa npefcTasnsier co6oi
Mepy HeomnpeneneHHOCTY pe3y/bTara 13-3a HeMosIHOro 3HaHWsi 0 TPEGYEMOM 3HaYeHUN Nonpasku. MorpeLHoCTb, NosiB-
NAOWAACSH OT HEMNOMHON KOMMNEHCALMM CUCTEMATMUECKOTO 3ODEKTA, HE MOXET 6biTb U3BECTHA TOUHO. TEPMUHBI «TO-
TPELLUHOCTb» U «HEONPEeAeNIeHHOCTb» CeayeT UCTO/Mb30BaTh NPaBU/LHO U CNeAUTb 3a TeM, YTO6bI He MyraTb WX.

3.2.4 [Janee npegnonaraeTcs, YTo NPUHATLI BCE MEPbI /151 BbISIB/IEHUS 3HAUMMbIX CUCTEMATNYECKUX (-
(heKTOB M COOTBETCTBYIOLLME NONPABK/A BHECEHbI B pe3y/bTaT U3MepeHus.

Mpumep — Bpe3ynbTaT U3MepeHns NageHns HanpsixxeHus (M3MepsieMas BeinunHa) Ha BbICOKOOMHOM pe-
31MCTOpe BHOCAT Monpasky, 06YCMOBIEHHYI0 KOHEUYHBIM 3/IEKT PUYECKUM CONPOT MB/IEHMEM BONIbTMETpa ANs
YMeHbLUEeHNs cucTemaTnyeckoro adekTa, BbI3BAHHOT0 NpPUCOEMHEHEM BOIbTMeTpa. s BblUUCIeHNA
nonpaBKW UCMO/b3Y0 T 3HAYEHNS CONPOTUBMEHUI BONbTMETPa MPe3ncTopa, KoTOopble NoSTyYeHbl B pe3ynbTa-
Te gpyrux n3mMepeHuii n camu cofepxaT HeonpegeneHHocTU. STV HeonpeseNeHHOCT U yunThiBalo T Npu oue-
HVWBaHWUW COCT aB/sOL el HeonpeaeIeHHOC T U U3MepPeHNs NafeHNs HaNPsHXEHUs, CBA3aHHOI ¢ BHOCUMOI1 nonpas-
KOli 1, B KOHEYHOM CYETE, C CUCTEMATNYECKNM 3(pPeKTOM BCNELCTBUE KOHEYHOT O 3/IEKT PUYECKOTO COMpO-
TUBNEHUS BONbTMETpaA.

MpumeyaHune 1— YacTo Cc LeNbO UCKNOYUTL cUCTeEMaTUYECcKMe 3WEKTbI N3MEepUTE/IbHbIE NPUBOPLI 1
CMCTEMbI HAaCTpavBatoT WY KasIMOPYOT C UCNOMb30BaHNEM 3Ta/IOHOB W CTaHAapPTHbIX 06pasLoB, OAHAKO Npu 3TOM cre-
AyeT yunTbiBaTb COCTaBNALLME HEONPEAE/IEHHOCTMN, BHOCKMbIE 3Ta/IOHaMK U CTaH4apTHLIMU 06pasLamu.

MpumeuyaHune 2— Cayyaii, Korga nonpasKy Ha M3BECTHbIV 3HAUYMMBIN cucTeMaTndeckuii acpchekT He BHOCAT,
paccMoTpeH B npumevaHumn K 6.3.1 n B F.2.4.5.

3.3 HeonpepeneHHoCTb

3.3.1 HeonpegeneHHOCTb pe3y/ibTaTa U3MepeHunsa oTpaxaeT OTCYTCTBME TOYHOTO 3HAHWUS 3HAYEHUA n3meps-
eMoi BennuunHbl (M. 2.2). Pe3ynbTaT uU3mepeHus nocsie BHECEHNS B HETO NONPaBKkN Ha N3BECTHbIE CUCTeMaTu-
yeckne adhhekTbl OCTaeTCcs TONbKO OLLEeHKOW 3HaUYeHNS n3MepsieMoli BeNIMUUHBI, MOCKO/IbKY COAEPXUT Heonpege-
NIEHHOCTU. CBA3aHHbIE CO C/ly4aiHbIMM 3hheKkTaMmn N HETOYHOCTbLIO NONPAaBKW pe3yibTaTa Ha cucTemaTuyeckne

athdpexThbl.

MpumeyaHune — MOXeT oka3aTbCs, YTO pe3ysibTar U3MEPEHUSA (nocne BHECEHUA I'IOI'IpaBKVI) 6y,qu 0OYeHb
6/IM3KUM K 3HAYEHWIO Msmepﬂemoﬁ Be/INYUHbLI U TEM CaMbIM NMETb I'IpeHere)KVIMO MaJTyto MOrpeLlHOCTb. DTy HEUCK/TIO-
YEHHYI0 Maslylo CUCTEMAaTUYECKYHO NMOrpeLlHOCTb He cnieaqyeT nytaTtb C HeonpeneneHHOCTbIO pe3ysibTaTta MU3MEepeHus.

3.3.2 Pa3Hoo6pas3nB NCTOYHWUKOB HeonpeaeNeHHOCTU U3MEePEHNIA BKNOYaeT B cebs:

a) HenoslHoe onpeaeneHne N3MepsieMoii BENIMUYUHBI;

b) HECOBEpLLEHHYIO peann3aunio onpeaeneHns n3mepsieMoin BeIMUnHbI;

C) HepenpeseHTaTUBHOCTL BbIGOPKM (M3MEPEHNA NPOBOAAT Ha 06pasLe, He NpeAcTaBAAlLWEeM U3MepsemMyto
BEJINYNHY);

d) HeTOYHOE 3HaHVe BAUAHMA YCNOBUIA OKpYXKaloLLei cpefbl Ha pe3ynbTaT U3MepPeHUs nan HeToyHoe n3me-
peHne BeNNUYUH, XapakTepusyLwmnx aTn ycnosus;
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e) cyb6bekTuBHas cucTtemaTnyeckas norpewHoCcTb (BHOCMMasa onepaTopoM Npu CHATUM NoKasaHWin aHanoro-
BbIX NPUG0OPOB);

f) KOHeuHyl0 paspeluatoLLyo CNOCOBHOCTbL UM NOPOT YYBCTBUTENBLHOCTY NpM6Opa;

[1) HETOUHbIE 3HaYeHUA, NPUNMUCaHHbIe 3TaNoHam 1 cTaHAapTHLIM obpasuam;

h) HeTouHble 3HaHUA PU3NYECKUX KOHCTAHT N APYTNX NapaMeTpoB, NOSyYEHHbIX U3 CTOPOHHUX UCTOYHUKOB
1 UCNOMb3yeMblX Npn 06paboTke AaHHbIX;

i) annpokcuMauun n npeanonoXeHns, NCNoMb3yeMble B MeTOLe U METOANKE N3MEPEHUA (M3MepUTenbHOW
npoueaype):

j) UBMEHUYMBOCTb B MOBTOPHbIX HAGMOAEHUAX NPU. Ka3aN10Cb 6bl. HEU3MEHHbIX YCI0BUAX NU3MEPEHWIA.

3TN UCTOYHUKN HE06A3aTENbHO ABMATCA HE3AaBUCHMbIMU, HANPUMeEpP HEKOTOPbIE U3 UCTOYHWUKOB, YKa3aH-
HbIX B NEpPeYncaeHnsx a) — i), MoryT BHOCUTb BK/1aj B UCTOYHMK, YKa3aHHbI B nepeyncneHnn j). Ecnm kakoii-
nn6o cuctemaTnyeckunii s ekt He 6biN BbIABMEH, TO OH HE MOXET OblTh YYTEH B OLLleHKe HeonpeeneHHoCTH
pesynbTaTa U3MepeHuns, XoTA U BHOCUT BKa B NOrPELIHOCTb N3MEPEHUS.

3.3.3 PekomeHgauuns INC-1 (1980) Pa6oueii rpynnbl Mo HeonpeAeneHHOCTU pa3aenseT cocTasnsawumne
HeonpefeneHHOCTH Ha ABe KaTeropum B 3aBUCMMOCTM OT MeToAa OueHuBaHusa: no Tuny A unum B (cm. 2.3.2 1
2.3.3). 3T1a knaccudukauns npuMeHMMa ToNbKO K HeonpeaeneHHOCT U U He ABNAeTCA 3aMeHo knaccudukaymm
NOrpeLHOCTLN Ha CyYaliHyto n cuctemaTuyeckyto. HeonpegeneHHOCTb NONPaBKN HA U3BECTHbI cuctemaTuyec-
Knii acphekT MoXeT B HEKOTOPbIX Cyvasax 6biTb OLeHeHa no Tuny A. a B ApYrux caydyasax — no tuny B. To xe
camoe OTHOCUTCS K HeonpeaeneHHOCTU, 06yCNoBAEHHON cnyYyaiHbIMK 3 hekTamm.

MpumeyvyaHune — B page nybamkauumii coctaBnsiole HeonpeaeneHHOCTN pasaensioT Ha «crydaiiHbie» U
«cHcTeMaThyeckme», CBs3blBas WX C MOrPELUHOCTAMM, BO3HMKAIOLMMMW, COOTBETCTBEHHO, U3 CllyHaliHbIX U U3BECTHbIX
cuctematnyecknx acdhdekToB. Takas knaccudukaums CoCTaBNALWMX HEONPeAeNeHHOCTN MOXET NPMBECTU K HEOAHO3-
HAYHOCTN TOMIKOBAHWA NPK ee NPaKTUYecKoM MpUMeHeHun. Hanpumep, «cnyyaiiHas» cocTaBfsiowas HeonpegeneHHo-
CTU B OZHOM U3MEPEHUMN MOXET CTaTb «CUCTEMATUHECKOV» COCTaBNAIOLLENA B 4PYrOM U3MEPEHUU, B KOTOPOM pe3yfbTar
NepBOro N3MEPEHUS NCMOMb3YETCS B KAYecTBE BXOAHBIX AaHHbIX. MpU Knaccudukaumm MeTOoA0B OLeHNBaHWS cocTas-
NAOLWMX HeonpeAeNeHHOCTH, a He CaMUX COCTaB/ISAIOLLMX, Takas HEOAHO3HAYHOCTb YCTpaHseTcs. B To xe BpeMsi 3To He
MellaeT 06beNHATL OTAE/bHbIE COCTaB/SIOWME, OLEHEHHbIE ABYMSI Pa3HbIMU METOAAMW, B TPYNMbl 418 KOHKPETHbIX
ueneii (cm. 3.4.3).

3.3.4 Knaccudmkaunsa no tunam A n B BBeeHa TO/IbKO A4/151 yKa3aHWsa Ha Hanudue AByX pa3HbiX cnoco6oB
OLeHMBaHMA COCTaBMALINX HeonpeaeneHHOCTH 1 Ansa yaobcTea obcyxaeHus. Ee He cnefyeT nHTepnpeTupo-
BaTb Kak pasfivune B npupoae cocTaBnAwLWMX HeonpeaeneHHOCTN, NOMTYYEeHHbIX pa3HbIMU MeToAaMuM OLeHnBa-
HusA. O6a cnocoba oLeHMBaHNA OCHOBaHbI Ha pacnpefeneHun seposaTHocTel (C.2.3). 1 He3aBNCKMMO OT CNOCO-
6a oLeHNBaHUSA cCOCTaBNSALME HEONPELe/IEHHOCTU KONTMYECTBEHHO XapakTepn3yTCs OAHUM U TEM Xe napameT-
poMm: Aucnepcuen nam ctaHfapTHbIM OTKNIOHEHMEM.

3.3.5 OueHKy aucnepcun n2 Ans cocTaBnsawLel HeonpeaeIeHHOCTH, OLEHMBAEMOI No Tuny A. nonyyarT
Ha OCHOBe psAga NOBTOPHbLIX HAGNOAEHWI, U OHA cOBNaAaeT C U3BECTHON CTaTUCTMYECKON XapakTepucTmkon —
Bbl6OPOYHOIi gucnepcueli s2. OueHka cTaHAapTHOro oTkNoHeHusa (C.2.12, C.2.21, C.3.3) n, npeacTaBnsatowas
co60li MOMOXNTENbHbIA KBagpaTHbI KOpeHb 13 12, coBNajaeT Takum o6pa3om ¢ BbIGOPOUYHbIM CTaHAaPTHLIM
OTK/IOHEHMEM W =S, nANS yao6cTBa ee MHOr4a HasblBalT CTaHAap THOM HeonpeaeneHHoCThio TunaA. OueH-
Ky gucnepcun n2ana coctaBnsatolleil HeonpegeneHHOCTH, oLleHMBaemoli no Tuny B. nonyyatroT no nMetoLwelics
nHchopMauun (cMm. 4.3). a OLLeHKy CTaHAAaPTHOrO OTK/IOHEHUS U MHOTAA Ha3biBalOT CTaHAap THOW HeonpegeneHHo-
CcTblo Tuna B.

Takum 06pa3oM, cTaHAaPTHYI0 HeonpeaeneHHOCTb Tuna A paccunTbiBalOT N0 NIOTHOCTY pacnpegenerHns
(C.2.5), nonyyeHHolt u3 pacnpegeneHnsa yactot (C.2.18), a cTaHO4apTHYI HeonpeaeneHHOCTb Tuna B — no
npeanosaraemMoi N10THOCTU pacnpeseneHns, oTpaxatrLieli cTeneHb yBepPeHHOCTU B NOSAB/IEHWUIN TOTO MW UHOTO
co6bITUSA [YacTo Ha3biBaeMoli Cy6beKkTUBHON BeposATHOCTbI0 (C.2.1)]. O6a noaxoaa ABASOTCSA 06LWEeNpPUHATON
VHTepnpeTauveil NoHATNS BEPOATHOCTY.

MpumMmeyaHune — OueHnBaHWe cocTaBNAOLWEN HeONPeAeIEHHOCTN Mo TUNy B 06bIYHO OCHOBbLIBAETCA Ha BCell
MMeloLLelicsl B pacnopshxeHun HagexHoi nHdopmaumn (cm. 4.3.1).

3.3.6 CTaHfapTHyto HeonpeAeneHHOCTb pe3ynbTaTa U3MepPEHNs, NONYUYEHHOTO N3 3HAYEHUI psiga Apyrux
BEJ/IMYMH, Ha3blBAlOT CyMMapHOI CTaHAap THOI HeonpefeneHHOCT bio M 0603HavaloT nc. OHa ABNAETCA OLEHKOM
CTaHA4apTHOrO OTK/IOHEHUS pe3ynbTaTa M3MepeHus, paBHON NONOXUTENIbHOMY KBaAPaTHOMY KOPHIO U3 CyMMap-
HOVi gnucnepcuun, T.e. cymMmbl gucnepcuii n kosapuaumii (C.3.4) Bcex cocTaBnsOWMNX HEONPeAeNeHHOCTH, 1
I'IOI'Iy‘-IeHHOI7I no npaeunny, HasBaHHOMY B HacTodLWem PyKOBO,qCTBe 3aKOHOM TpaHCCbOpMI/IpOBaHI/Iﬂ Heonpepne-
neHHocTel (cm. pasgen 5).
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3.3.7 [AnsyaoBneTBoperuns notpe6HocTell B page o6nacTeil NPOMbILWIEHHOCTW U TOProB/n, a Takke Tpebo-
BaHWii B 061acTsAX 34paBooXpaHeHns n obecneyeHns 6e30MacHOCTM CNO/b3YIOT PacLUNPEHHY0 HeonpejeneH-
HOCTb U. noflyyaemyto yMHOXeHWeM CYMMapHO cTaHAapTHO HeonpeAeneHHOCTU ut Ha KoadppuLeHT oxBa-
Tak. HasHaueHnem U sBnsieTcsA NOCTpOEHNe NHTepBasa, o0XxBaTblBaloLero pe3ybTat uU3MepeHus, B npegenax
KOTOPOro, KaKk MOXHO 0XxugaTb, 6ygeT HaxoauTbca 60/blIas YacTb pacnpefeneHns 3HaueHnii, KoTopble 060CHO-
BAHHO MOTYT ObITb MPUNMCaHbI U3MEPAEMOl BennumHe. Boi6op KoadhurumeHTa K. 06bI4HO NPYHUMAaIOLLErO 3Have-
HMA 0T 2 f,0 3. 3aBNCUT OT BEPOATHOCTM OXBaTa UM YPOBHSA 40BEPUS, COOTBETCTBYIOLLETO JAHHOMY NHTepBany
(cm. pasgen 6).

MpumMmeyaHune — BmecTe CO 3HaYeHNEM paclUMPeHHOI HeonpedeneHHocT U cnegyeT Bcerfa ykasbiaTb
KOahChMLIMEHT oxBaTa K. DTO NO3BOMT BOCCTAHOBUTbL 3HAYeHWe CTaHAapPTHON HeonpeeneHHOCTN U3MepsieMon Benu-

UMHBI. KOTOpPas BMNOC/NEeACTBAM MOXET ObiTb UCMOMb30BaHA [/1 pacyeTa CYMMapHO CTaHAapTHOW HeonpeaeneHHOCTM
pe3ynbTara U3mMepeHus Apyroii BeNIMYUHbI, 3aBUCALLEN OT NepBoii.

3.4 TpaKkTnuyeckume acnekTbl

3.4.1 Ecnu BCe BEINYUHBI, OT KOTOPbIX 3aBUCUT pe3y/ibTaT U3MepeHus, o61afaroT BapuaTUBHOCTbIO, TO UX
HeonpejesieHHOCTW MOryT 6bITb NOTy4YEeHbl NOCPEeACTBOM CTaTUCTUYECKMX npoLeyp. O4HAKO Ha NpakTuKe Takon
noAxon pefko MOXeT 6bITb peann3oBaH BCNeACTBME OrpaHNYeHnii Ha BPEMEHHbIE Y UHble pecypcbl, NO3TOMY
HeonpeAeneHHoCTb pe3ysibTata U3MepeHnsa 06bIYHO OLLEHMBAIOT, UCNOb3YS MateMaTuyeckyo Mofeb usmepe-
HMS 1 3aKOH TpaHCOpPMUPOBaHMA HeonpeaeieHHOCTen. 3To 06BACHAET UCNO/Ib3yeMoe B JaHHOM PyKoBOACTBe
JonyleHne, 4To U3IMEePEHNE MOXHO MOAENNPOBaTbL MaTteMaTnyeckn C TOYHOCTbIO, OCTAaTOYHOM Ana obecneye-
HVA TpebyeMoil TOUHOCTU N3MepPeHNs.

3.4.2 TocKonbKy MaTemaTnyeckas Mofesib MOXeT 6biTb HENOTHOW, AN OL,eHUBAHNA HeonpejesIeHHOCTH
Ha OCHOBe flaHHbIX HabaeHuli cnegyet obecneynTb AManasoHbl BApMaTUBHOCTU BANAIOLLUX BE/TMYNH, COOTBET-
CTBYHOLLME TEM. UTO UMEIOT MECTO B NPAKTUYECKNX YCIOBUSIX U3MEPEHMiA. [INA NonyYeHns 0CTOBEPHbIX OLLeHOK
HeonpefeneHHOCTN peKoMeHayeTCs, N0 BO3MOXHOCTH, UCNOMb30BaTb AMNUPUYECKME MaTeMaTuieckme Moaenu,
OCHOBAaHHbIE Ha J,0/1TOBPEMEHHbIX U3MEPEHUAX KONNUYECTBEHHbIX BENIMYMH, @ TAKXe 3Ta/lOHbl CPABHEHUSA U KOHT-
pO/bHbIE KapTbl, NO3BONAIOLWMNE CYANTb, HAXOANTCA NN U3MEPEHME NOJ CTAaTUCTUUYECKUM KOHTponem. Ecnu gaH-
Hble HabNOAEHNIA, BKIOYasa pe3ynbTaTbl CTAaTUCTUYECKN HE3aBUCUMbIX U3MEePEeHuii OAHON 1 TOV Xe n3mepsemMoit
Be/INYNHbBI, CBMAETENbCTBYIOT O HEMOJIHOTE MOAEeNu, To MoAe b A0/XHA 6biTb NepecMoTpeHa. Mcnonb3oBaHune
XOPOLLUO CNIaHNPOBAHHbIX 3KCNEePUMEHTOB NMO3BO/IAET CYL,eCTBEHHO NOBLICUTH OCTOBEPHOCTb OLLEHOK Heonpe-
[eNeHHOCTU. MO3TOMY NJIaHMPOBaHNE IKCMepUMeHTa cieyeT paccMaTpmBaTh Kak BaXKHYH0 4acTb B TEXHMKe Npo-
BeAEeHNa n3MepeHuii.

3.4.3 YT06bI OLEHNTb NPaBUNLHOCTb PA60Tbl U3MEPUTEBHON CUCTEMbI, YHACTO CPaBHUBAIT BbIGOPOYHOE
CTaHAAapPTHOE OTK/IOHEHME NOYYEeHHbIX C ee NOMOLL b0 Pe3y/bTaToB U3MEPEHWIA C OLLeHKOM CTaHAapPTHOIO OTK/10-
HEeHUWA, NO/Ty4EeHHOI CYMMUPOBaHNEM COCTaBASALWNX HeoNpeAeeHHOCTN OT pa3HbIX UCTOYHNKOB. B aTom cny-
yae He06X0ANMO YUnTbIBATb COCTaBNAWLWMNE HeONpeaeNeHHOCTH (He3aBMCMO OT TOr0, Kak Nnosly4yeHa ux oueHka
— noTuny A nnu B) TONbKO OT TEX UCTOUYHUKOB, KOTOPbIE 06YCNIOBMBAOT BAapUaTUBHOCTb N3MEPAEMOl BENNYMHbI
B XO/le 3KCMepuMeHTa.

NMpumeuyaHune — [Na 3TUX Leneii Bce UCTOYHUKN HEOMPeENEeHHOCT pa3buBatoT Ha fiBe rpynnbl: Te. KoTopble
06YC/IOB/IMBAIOT BAPUATUBHOCTb N3MEPSIEMO BENNUMHBI 8 XO4e IKCNEPUMEHTA, U Te. KOTOpble B XOAe AaHHOro aKcnepu-
MEHTa Ha W3MEHEHUs1 3HAUYEHUI M3MEPSIEMOI BE/IMUMHBI BIMSIHUS HE OKa3blBAtOT.

3.4.4 Ecnu HeonpeAeneHHOCTb NONPaBKN Ha cucteMaTnyeckuit athekt HesHaunTelbHa N0 CPaBHEHUIO C
CYMMapHOi CTaHAapTHOW HeonpeeneHHOCTbI0 pe3yibTaTa M3MepPeHus, To ee Npu OLeHNBaHNM HeonpeaesieHHo-
CTV pe3ynbTarta U3MepeHns MOXHO He yunTbiBaTb. EC/iM cama monpaska Ha crcTemMaTuyeckuii apchekt HesHauw-
Te/lbHa Mo CpaBHEHMIO C CyMMapHOU cTaHA4apTHON HeonpeAeIeHHOCTbIO pe3ybTaTta U3MepeHns, To jonyckaeTcs
He BHOCUTb 3Ty NonpasKy B pe3y/bTaT U3MepeHus.

3.4.5 Ha npakTuke, oco6eHHO B 06/1aCT 3aKOHOA4aTeIbHOV MeTPOIorNn, N3MepPUTE/bHbI Npn6op yacTo
NnoBepsloT CpaBHEHNEM C 3Ta/IOHOM, 1 NPU 3TOM HeonpeAeeHHOCTHN, CBA3aHHbIe C 3Ta/lOHOM 1 NMpoLeaypoit
CpaBHeHUs, NpeHebpeXnMo Masibl MO CPaBHEHUIO C TPeByeMOoi TOYHOCTLI0 NOBEPKU. MNPUMEPOM MOXET CTYXUTb
ncnosib3oBaHve aTafIoHOB Macchl NPy NoBepke BeCoB. EC/iv cOCTaBMAWMUMMN HEONPEAENEHHOCTN BCNeACTBME
MX ManocTn AoNycTMMO NpeHebpeyb, TO Pa3HOCTb MeXy nokasaHmem npubéopa 1 aTa/IOHOM MOXHO paccmaTpu-
BaTb KaK MOrpeLwwHoCcTbL noBepseMoro npuéopa (cm. Takxe F.2.4.2).

3.4.6 MHorpga pesynbTaT U3MEpeHUs BbipaxaloT B eiHMLax 3Ta/loHa, a He B COOTBETCTBYIOLWUX e4uHNLaX
MexayHapoaHoli cuctemsl eguHuL, husmnyeckux sennduH (CW). T.e.. no cyTu, pe3ynbTar U3MepeHuns BbipaxatoT B
BU/JE OTHOLIEHUA K MPUHATOMY 3HAYeHUI0 aTasioHa. MNpu aToM HeonpeAeneHHOoCTb, NpUNucaHHas pesynbTary
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M3MepeHnsi, MOXeT GbITb CYLLECTBEHHO MEHbLLE HeonpeAeNeHHOCTH, KoTopas UMesia 6bl MECTO NPM BbIPAXEHUN
pe3ynbTata uamMepeHusi B eguumuax CU.

Mpumep — MNpeun3NoHHbIA NCTOYHUK HANPAXEHNA Ha Auode 3eHepa Kanubpy T MeTOLOM CpaBHEHUSA €
3T a/loHOM NMOCTOSAHHOTO HanpsXXeHns Ha ocHoBe adppekTalxo3edcoHa. [lna pacyeTa HanpsXeHus, co3gasa-
€eMOro 3Ta/loHOM, NCNONb3Y T 3HaYeHWe NOCT OAHHON [IKo3edcoHa. peKoMeHA0BaHHOE ANA MeX4yHapo4HOro
npuMeHeHns MKMB. O THocuTenbHas cymmapHas cTaHgapTHas HeonpegeneHHocTb uc (Vi)IVi (cm. 5.1.6) kannb-
POBKM UCTOYHMKA Ha Anoae 3eHepa byaeT paBHa 2-10-*. ec/iv Hanps)XeHre NCTOoYHMKa Vt BbIpaXXeHO B 0 THOCK-
TeNbHbIX eANHULAX Yepes HanpsxeHne, co3gaBsaemMoe 3 TasloHoM, 1 4-10~7. eCnn OHO BblpaxeHo B eguHunuax CA
(T.e. BBOMbTAxX). Pa3Huua B oLeHKax 06ycnoBneHa LONONHUT efNlbHOV HeonpeAeNeHHOCT b, CBA3aHHOM C Bblpa-
XXeHneM nocTosAHHOl [o3edcoHa B eguHuax CU.

3.4.7 OwWn6KM NpU perucTpaLmm Uan aHanuse gaHHbIX MOTYT BHOCUTb 3HAUUTE/TbHYI0 HEU3BECTHYHO MO-
TPEeLWHOCTb B pe3ybTar usmMmepeHus. Ecnv olwnbka Benka, TO €e MOXHO BbisiIBUTb NPOBEPKON AaHHbIX, HO He-
60/MblUMEe OLMGKM MOTYT 6blTh 3aMaCKUPOBaHbI C/TyYaHbLIMU UBMEHEHUSIMU U3MEPSEMO BENUUYUHBI UK AaxXe
6bITb MPUHATHI 3a C/TyYaiiHble M3MEHEHUS. Takne OLWNGKM He UMEHT OTHOLLIEHUS K HEONPeAENEHHOCTH U3MEPEHUS.

3.4.8 XoTsa HacToswee PyKOBOACT BO yCTaHAB/IMBAET 06LLy0 METOA0/10T1I0 OLLeHUBAHUSA HeonpeaeeHHo-
CTU, ero npuMeHeHne TpebyeT OT NO/Ib30BATENSA KPUTUUECKOTO MbILLIIEHUS), UHTE/IEKTYa/IbHOW UECTHOCTMN U KOM-
neTeHTHocTU. OLlEeHNBAHNE HEONPEENEHHOCTN HEeMb3si paccMaTpuMBaTh Kak TUMOBYI 3a4ady, TpebyoLlyo npu-
MeHeHWs CTaH4apTHLIX MaTeMaTudeckmx npoueayp. OT nonb3osatens TpebyeTcs AeTasibHOe 3HaHMe NPUPOAbI
M3MepsieMoii BeNIMUMHbI M NpoLeaypbl M3MepeHus. Mo3aToMy KauecTBO OLeHKU HEONpPeAeIeHHOCTW, NPUNUCAHHO
pe3ynbTaTy U3MepeHusl, 3aBUCKT, B KOHEYHOM CYeTe, OT MOHMMAHUS, KPUTUYECKOTO aHannm3a u npogeccmoHanb-
HOI [O6POCOBECTHOCTM BCEX /UL, NPUHUMAKOLWMX yYacTe B ee NoyHeHUN.

4 OueHnBaHMe CTaHAAPTHOW HeonpeaesIeHHOCTU

[lononHuTeNnbLHoe PyKOBOACTBO NPEUMYLLECTBEHHO NPAKTUYECKOro Xxapakrepa rno oLeHWBaHunio CoCTaB/IAI-
LWMX HeonpeeneHHoCTU NPpUBEAEHO B NPUIOXeEHUN F.

4.1 MopenupoBaHue namMepeHus

4.1.1B 60nblWMHCTBE C/AyYaeB U3MepAeMyto Be/IMYNHY Y He U3MepstoT HeNnocpeACTBEHHO, a onpeaenstoT
yepe3 N gpyrux BesinumH X,. X2 XH nocpeacTBOM (PYHKLMOHANBLHON 3aBUCUMOCTM f:

y=f(X,.X2...,X,). (1)

MpumeyaHnue 1— BHacToAwWweM PykoBoACTBE A/151 YNPOLLEHUSA 3anUCY OUH U FOT Xe CUMBOJ UCNOSb3yeTcs
AN 0603HaYeHNsT Kak (M3NYECKol BENNUMHBI (M3MEePSEeMOii BENNUMHDI), Tak 1 Cly4aiiHoi BennymHbl (cM. 4.2.1), npeg-
CTaB/IAOLWEN BO3MOXHbIE 3HAYEHUSI 3TOM (IM3NUECKOW BenmuuHbl. ECnn ykasaHo, 4To BennymHa X, MMeeT HekoTopoe
pacnpefeneHne BepoATHOCTEl, TO OHa MOHMMAeTCs Kak CiydaiiHasi nepemeHHast. [pu 3ToM NpegnonaraeTcs, 4To cava
hm3nyeckass BEMUMHA XapaKTepUsyeTcs OAHUM eAMHCTBEHHbIM 3HaveHnem (cM. 1.2 n 3.1.3).

MpumeuvaHune 2— Eciu nmeetca psag HabnogeHnit cayyaliiHoi BeNnunHbl, To k-e HabngeHne cnyyaiiHoi
Be/IMUMHLI X 0603Ha4vaeTca X, K. Hanpumep, ecnv conpoTusieHve pesnctopa 0603HaunTb R, T0 ero k-e HabnogeHve
o6o3Havaetca RK

MpumeuvaHune 33— OueHka X, (CTPOro roBops, OLEeHKa MaTemMaTnyeckoro oxmngaHus X,) 06o3HavaeTcs X,.

Mpumep — Ecnun K KIEMMaM TepPMOpPE3NCTOopa CIMHEeNHO| 3aBUCMMOCT bio CONPOTMUBAEHUS OT TemMnepa-
TYypbl C TEMNEPaTYPHbIM KO3 PULMEHTOM a. UMEIOLLEr0 NpU TemnepaType t0 conpoTusneHne Rg npuioxe-
HapasHOCTb NOTEHLMANOoB V, TO paccemBaemMyto Ha JaHHOM TepMope3ncTope Npu TemnepaType t MOLWHOCTb
P (n3MepsiemMylo BEIMYMHY) paccUn T bIBA T N0 hopmyne

P =f(V, RO.a. t) = V*/{RO(1 * a (t- to))}
NMpu mevyamu e— [ipyrum meToaam n3mepeHus P GyayT COOTBETCTBOBATb ApYyrie MaTeMaTuyeckne Moaenu.

4.1.2 BxofHble BenuuuHbl X,. X2, .... XN. OT KOTOpPbIX 3aBUCUT BbIXOA4HAA BENMYNHA Y. TAKXKE MOXHO pac-
cMmaTpuBaTth Kak UamepsieMble BE/INYNHbI, U OHU TOXEe MOTyT 3aBMUCEeTb OT A PYIMX BE/IMYUH, BKtOYAA NONPaBku U
nonpaBoYHble KO3 DULMNEHTbI HA cucTemMaTnyeckme apdekTbl, UTO YCNOXKHAET BUA (DYHKLNOHANBHON 3aBUCUMO-
cTu f. koTopas, TakuMm 06pa3om, HUKorga He MoXeT 6bITb B ABHOM BUAe onpefesieHa NosHOCTb0. Kpome Toro,
hyHKUMOHaNbHas 3aBUCUMOCTb f MOXeT GbITb onpejeneHa 3KCNepuMeHTarbHO UK CyWecTBOBaTb TONIbKO B
BMAe anroputma YncneHHoro pacyeta. Moatomy B HacTosiwem PykoBoacTBe (PyHKLMOHaNbHaA 3aBUCMMOCTb f
noHumaeTcsa B 60/1ee LWWNPOKOM CMbIC/IE, & UMEHHO, KaK DYHKUKUSA, KOTopas Bk/oYaeT B cebs BCe BE/INYMHDI, B
TOM Yucne nonpasBKM U NONPaBoYHble KO3 PULNEHTbI, CNOCOBHbIE CYLLECTBEHHO BNIMATL HA HEONpPEAeNeHHOCTb
n3mepeHus y.
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Takum 06pas3oM, ecnu faHHble NOKa3bIBaT, YTO (PYHKUMOHANbHAs 3aBUCMMOCTL f He MogenupyeT nsmepe-
HVe ¢ TpebyeMoil TOYHOCTbI, TO A5 YCTPAHEHUS] HEALEeKBATHOCTM MOAE/SN B HEE AO/KHbI BbiTb BK/IOUEHBI
LONONHNUTENbHbIE BXOAHbIE BENNYUHBI (CM. 3.4.2). BKNIOYUEHUEM LONONHUTENbHONW BXOAHOW BENUUYMHBI MOXHO
YyuYecTb HEMoOJIHOTY 3HaHWi 0 IBNIEHUU, BANSIIOLLEM Ha U3MepsSieMYto BENNYMHY. B npumepe 4.1.1 fONONHUTENb-
Hble BXO/Hble Be/IMYMHbI MOTyT NOTPe60BaThCS, HaNnpuMep, 4To6bl yHeCTb N3BECTHYH HEPABHOMEPHOCTL pacnpe-
feneHus TemnepaTtypbl N0 Pe3NCTOPY, HENTMHEHYI0 3aBUCUMOCTb CONMPOTUB/IEHUS pe3ucTopa 0T TeMNepaTypbl
UM 3aBUCUMOCTb CONPOTUB/IEHUSI OT aTMOCHEPHOTO aB/IEHUS.

MpumeuyaHune — B ToXe Bpems chopmyna (1) MOXET MMETb Camblii NPOCTON BUA. Hanpumep. Y =X, - X2.Takas
MoO/e/lb COOTBETCTBYET, K MPUMEPY, CPaBHEHWIO ABYX ONpeAesnieHunii OAHOI 1 Tol e BeNUMHbI X.

4.1.3 BxoAHble BeNUYMHbI X,, X2......XH MOryT 6bITb pa3fesieHbl Ha ABe rpynnbl:

- BEJ/IMYNHbBI, 3HAYEHUSA U HeoNnpeseNeHHOCT M KOTOPbIX ONpeaesiaoT HeNnocpeACTBEHHO B TeKyLeM nsmepe-
HUKN. DTN 3HAYEHUA N HeonpeeeHHOCTM MOXHO NOJTyYUTb, HanpuMep, B pe3ysibTaTe O HOKpaTHOro Habnwge-
HWUSA. NOBTOPHbLIX HA6MO4EHUA UK NO OCHOBAHHBLIM Ha OMNbiTe CyXAeHMAM. OHU MOTYT BKOYaTb OnpefesieHuns
NnonpaBoK K MokasaHnsiM NpubopoB 1 NONPaBOK Ha BAUAIOLLME BE/IMYMHBI, TaKMe Kak OKpyxatolias Temneparypa,
aTMocepHoe AaB/ieHNEe U B/IaXHOCTb:

- BEJINYMNHDBI, 3HAYEHNS N HEONpPeJeNeHHOCT U KOTOPbIX NOIy4YeHbl U3 CTOPOHHUX MCTOYHMKOB. K HUM OTHO-
CATCS BE/INUYUHbI, CBA3aHHbIE C aTTECTOBAHHbLIMUN 3Ta/IOHaMM, CTaHAapTHbIMKU 06pasLaMmn BELLLEeCTB U MaTtepnarsos,
a TakXe Be/IMYNHbI, 3HAYEHUSA KOTOPbIX yKa3aHbl B CPaBOYHMKaXx.

4.1.4 OueHKY M3MepseMoil BeNIMUUHbI Y. 0603HavYaemyto y, nonydaioT n3 hopmynel (1). nogcTaBnasa B Hee
BXOAHbI€ OLEHKN XN X2......XV 418 N BXOAHbIX BENYUH X,. X2....... Xwn. Taknm o6pa3om, BbIXOAHASA OLEHKA Y.
ABNAWOLWAACA pe3ybTaToOM U3MepPeHus, UMeeT BUf

y =f(x,Xx2... X,). (2)

MpumMmeuyaHune — B HekoTOpbIX CAydasx OLEHKY Y NosyyatoT kak cpedHee apudmetuyeckoe (cm. 4.2.1) n
He3aBVCUMbIX onpedenennii  Y/1BennuunHel Y no dopmyne

y = *2_*""*«_*>.
nk-1 n*-1
KorAa kaxkzoe onpefeneHne MMeeT O4HY U Ty e HeonpeaesieHHOCTb U Kax40e OCHOBaHO Ha NosiHoM Habope Habnpa-
eMbIX 3HauYeHnin N BXOAHbIX BEMUNH X,, NOYHYEHHbIX B OAHO M TO e BpeMs. STOMy Cnocoby ycpeaHeHus cnefyeT oTaaTb

oTAeNbHbIX HABMIOAEHNI X, *, B TeX ciyyasix, Korga PyHKLMOHa/IbHasA 3aBUCUMOCTb / HeMHeliHa. [ins nHelHoi 3aBucu-
mocTu f ykasaHHble ABa cnocoba ycpefHeHvs JaloT oAgnHakoBble pesynbTarthl (M. H.2 u H.4).

4.1.5 OueHKy CTaHAapTHOTO OTK/IOHEHUSA pe3ysibTata n3MepeHns (OLeHKN BbIXOAHOM BeNNYMHbI) y B BUAe
CyMMapHOW cTaHfap THOM HeonpeseneHHocT W, 0603HaYaeMol uc(y), NoayyarT U3 OLEHOK CTaHA4AaPTHOTO OT-
KNIOHEHUs1 pe3yNbTaToB u3mMepeHuii (OLEHOK) X, KaXA0li BXOAHOW BENNUYUHBI B BUAe CTaHAap THbIX Heonpege-
NIEHHOCTeil. 0603Ha4YaembIx 1 (X,) (cm. 3.3.5 1 3.3.6).

4.1.6 Kaxayo BXOLHYI OLEHKY X, U CBA3AHHYI0 C Heli cTaHAapTHYH HEONpeaeNeHHOCTb U (X,) Mony4YatoT U3
BEPOSITHOCTHOrO pacnpefefnieHns 3HaueHni BXOLHOW BeNNUnHbI X,. DTO BEPOSATHOCTHOE pacnpesenieHne MoOXHO
MHTEepPNpeTMpoBaThb Kak YaCTOTHYI0 BEPOATHOCTb, OCHOBAaHHYI0 Ha cepumn HabnogeHnii X , BennynHbl X,, UIn Kak
anpuopHoe pacnpegeneHune. OLeHKM COCTaBNALWNX CTaHAapPTHO HeonpeaeneHHOCTM NO TNy A OCHOBaHbI Ha
4acTOTHOM NpefCcTaBNeHNN BEPOSTHOCTU, a No Tuny B — Ha anpuopHbIx pacnpegenerusx. Cnefyet nOHUMaThb,
4YTO B 060MX Cyvasx pacnpegeneHus oTpaxatT HEKOTOPOe MoAebHOEe NpeAcTaBNeHne 3HaHWiA 0 cryyanHoi
Be/IMYMNHE.

4.2 OueHunBaHue cTaHAapTHOW HeonpefeneHHOCTN Tuna A

421 B 60/1bWIMHCTBE C/lyYaeB HausyuyLlleid OLeHKO MaTeMaTMyYeckoro OXunaaHusa uacnyyaliHibiM obpasom
N3MeHsIoLWelica BeNUYuHbI g [cnydyaiiHoi nepemeHHoli (C.2.2)), AN KOTOPOI NPU NOCTOSIHHbIX YC/TOBUAX N3Me-
peHus (cm. B.2.1.5) 66111 nonyyeHbl N He3aBUCUMbIX HabngeHnii gk. aBnsaeTca cpefHee apudmeTnyeckoe

(vnun npocTo cpofHee) 3HavYeHne q 13 N HabNwaeHWN.
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MoaTomMy Ans NonyyeHns pesynbrarta u3MepeHus y no gopmyse (2) B kKa4ecTBe OLEHKN X, BXOAHOMN Beun-
UMHbI X, N0 pe3ynbTaTtam M He3aBUCUMbIX MOBTOPHbLIX HAa6M04eHN X, * NCNoNb3YT cpeaHee apudMeTryeckoe

3HaueHune/, X,, BblYNC/IEHHOE B COOTBETCTBUM C POPMYOii (3). OLEHKY BXOAHBIX BENUYMH, OTHOCSLLUXCSA KO

BTOpOWi rpynne no 4.1.3. ANA KOTOPbIX MOBTOPHbIE HABM04EHUA OTCYTCTBYIOT, NOMyYalT ApYTMMU MeTo4amu
(cm. 4.1.3).
4.2.2 Pas3bpoc 3HaueHnii B Hab1l04eHnAX A* 06yCNOBEH CAyYaiHbIMU NU3MEHEHNAMMN BAUSAIOLWNX BE/IUYUH
(cnyyalinbiMun acpchektamu, cMm. 3.2.2). Bbi6opouHyto gucnepcuio s2(4K), ABNAIOLLYOCA OLEHKON ancnepcuu 02
ANS AaHHOrO pacnpejesieHns BEPOSATHOCTeN BENYMHBI [. MoyyatoT no dhopmyse

sa(<)«™ 1 K -Q ) 2- (4)
i-1

MonoxutenbHbli KBagpaTHbIA KopeHb s (gk) M3 BbIGOPOYHOI Aucnepcun HasbiBatoT BIGOPOUHBIM CTaHAAPT-
HbIM OTKNOHEeHneM (cM. B.2.17). 3Ta Benu4nHa xapakrepmusyeT MU3MEHYMBOCTb HabNAeHNA o* nnn. TouHee, nx

pa36poc OTHOCUTENIbHO CpeaHero 3HadYyeHna g .

4.2.3 Haunyudwel oLeHKOR gucnepcumn cpegHero 3HaveHns a2(q), a2(q)* a2/ n, saenserca

s2(q)  2(Q ®)

BblGopouHas gucnepcusi cpegHero sHadeHns s2(g) v BbiI6opoyHoe cTaHgapTHOE OTKOHEHWE CpeaHe-

ro 3HauyeHus s(g). paBHOE NOJIOXUTENIbHOMY KBaApaTHOMY KOPHIO U3 s2(g).onpeaensitoT KOJIMYeCTBEHHO,
HaCKO/IbKO XOPOLL e OLeHKON MaTeMaTUYeCcKoro OXUAaHNs L* BENNYNHbI g ABASETCA g . U MOTyT 6bITb UCNOJb-

30BaHbl B KAYeCTBe Mepbl HEONpeAeIeHHOCTHN g .
Takum 06pa3om, CTaHLapPTHYIO HEONPeAesIEHHOCTb U (X.) OLeHKM X, U X ,.NOJSTyHEHHY!O MO M HeE3aBUCUMbIM
NOBTOPHbIM HabNOAeHUAM X, * BXOAHON BennynHbl X, onpegensioT kak u(x,) a s(X,) ¢ ucnonb3oBaHnem

hopmynbl (5) ans oueHkn s2(X,). Anaypo6erea n2(/,) - s2(X,) n n(x,) s(X ) nHorga HasbiBalT, COOTBET-
CTBEHHO, gucnepcueint TunaA v craHhapTHOW HeonpeaeneHHOCT b0 TunaA.

MpumeyaHune 1— Yucno HabMOAEHWIA N AOMKHO BbiTb JOCTATOUHO GOMBLUMM, YTOOLI g U S2(g) ABASANCH
HafeXHbIMV OLieHKaMn MaTeMaTU4ecKoro OXWAaHUs L CydYaiiHoW BEeNNYMHBI g W AUCNepcun MaTemMaTuyeckoro oXm-

paHnsa n2(<N=o02ln CcoOOTBETCTBEHHO (CM. MpuMevaHue K 4.3.2). Mpu NOCTPOeHUU [OBEpUTENbHbIX UHTEPBAIOB

(cm. 6.2.2) cnepyeT yunTbiBaTh pasnnume mexay s2 (<> un o02(<f). Ecnu q pacnpegeneHa no HopMasibHOMY 3aKOHY (CM.
4.3.4). TO 3TO pasnnyne y4ynTbiIBaeTCS NPUMEHEHNEM /-pacnpegeneHns Ansa BblI6opoyHoro cpegHero (cm. G.3.2).
NMpumeyaHne 2— XOTA OAHON N3 OCHOBHbIX XapakTEPUCTVIK pacnpefesieHnst BEPOATHOCTEN ABNSETCA UMEHHO

avcnepcust, B AaHHOM c/lyyae s2(q) . Ha npakTuke yao6Hee UCnob3oBaTth S (g ). NOCKO/bKY 3Ta BENYMHA UMEET Ty e
pa3MepHOCTb, YTO U . U 6osiee NpocTa A1 BOCNPUATUS, YeM AUCNEPCHS.

4.2.4 Ans n3MepeHuit, NPOBOAMMbIX B XOPOLIO M3BECTHbLIX YC/I0BUSAX NOA CTATUCTUUECKUM KOHTPOJIEM,
MOXeT 6bITb 4OCTYNHA 06beMHEHHAS OLeHKa gucnepcun sp (Mnu 06bejMHEHHOE BbIGOPOYHOE CTaHAAPTHOE
OTK/IOHEHME sp). Ecnu 3HaueHne n3MepseMoil BENIMUNHLI g ONPeensioT no N He3aBUCUMbIM HabN04eHNSM, TO B

KayecTBe OL,eHKM BbI6OPOUYHOW AMCNepcun cpefHero 3HayeHuss g pekomeHayeTcs npuHumatb s\l n.a He

s2(9j /1), a B KayecTBe cTaHAapPTHON HeonpeaeneHHOCTN, COOTBETCTBEHHO, U = sp/ (cM. npumMeYvaHune K

H.3.6).

4.2.5 YacTo 4151 NO/TyYEeHUS OL,eHKN X, BXOLHOW BeINUYMNHbI X NCNOMb3YIOT PYHKLMOHANbHYI0 3aBUCUMOCTb,
NOJTyYEHHYIO N0 3KCNepPVMeEHTaIbHbIM JaHHbIM METOL0M HauMeHbLUNX KBagpaToB. Bbi6OpoUHble OLeHKM gucnep-
CWit M cTaHJapTHbLIX OTKOHEHU NnapamMeTpoB MYHKLMOHA/IbHOW 3aBUCUMOCTH, a Takxe 3HavyeHui, NnporHosunpye-
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MbIX MO AaHHON (DYHKLNOHANbHON 3aBUCUMOCTMW, 06bIYHO MOTYT BGbITh S1IETKO BbIYMCEHbI C MOMOLLbI0 XOPOLLO
MN3BECTHbIX cTaTUCcTMyYecknx npoueayp (cm. H.3 n [8]).

4.2.6 Mpu 3aaBNEHUN OLLEHKN coCcTaBAsoLL el HeonpegeneHHOCT 1 (X) Tuna A Bcerga Heo6xo4MmMo ykasbl-
BaTb COOTBETCTBYHOLLEE €11 YnCco cTeneHen ceoboabl v, (C.2.31) — cm. G.3. B npocTeliwem ciyyaB n He3aBucu-

MbIX HabnwAeHun, korga x, = X, n u(x,) * s(X,), v,=n- 1

4.2.7 B cnyyae KoppenupoBaHHOli (HanpuMep, BO BPEMEHM) Nocnef0BaTelbHOCTU HabMAeHNA BXOLHOM
Be/IMYNHbI CpefiHee 3HayeHne 1 BbIGOpOYHOe cTaHAapTHOE OTK/IOHEHMe, NONYyYeHHble cornacHo 4.2.1 n 4.2.3.
MOTyT 6bITb HeadekBaTHbIMM oueHkamu (C.2.25) cooTBeTcTBYHOWMNX cTaTnCcTUkK (C.2.23). Ang aHanu3a Takmx
HabngeHnii cnegyeT ncnonb3oBaTh CTaTUCTUYECKME MPOLLeAYpPbl, CneunanbHo pa3paboTaHHble 418 06paboTku
pPAA0B CNyYaiHbIX KOPPENNPOBAHHbIX Pe3yNbTaTOB U3MEPEHWA.

MpumeuyaHune — MNpUMEPOM creuuasibHbIX NPOLEayp ABASIOTCA Te. YTO UCMO/b3YIOT ANt 06pa6oTKN pesy ib-
TaToOB M3MEepeHUil 3Ta/IOHOB YacTOTbl. MOXET 0Ka3aTbCsl, UTO U3MEPEHNSI, NPOSIBASIOLLME CEOA Kak HEKOPPEIMpPoBaHHbIe
Ha KOPOTKOM MHTEpBasle BPEeMeHU, AO/MKHbI PACCMATPUBATLCS Kak KOPPenpoBaHHble Ha 60/1ee A/IMTeNbHbIX UHTepBa-
Nax ¢ NpYMeHeHUeM cneunabHbIX MeTo0B 06paboTky (CM., HanpuMep. [9]. rae Noapo6HO paccMaTpuBaeTcs Tak Hasbl-
Baemas gvicnepcust AnniaHa).

4.2.8 AHann3 oueHnBaHuAa HeonpegeneHHocTn Tuna A B4.2.1—4.2.7 He aBnaeTca ncyepnoisaowym. Cy-
LWecTBYeT MHOTO CUTyauuid, MHOTAA [OBOJIbHO CMIOXHbIX, TPEOYHOLWMX MPUMEHEHUS Pa3HbIX CTAaTUCTUYECKUX METO-
[0B. BaXHbIM NpMepoM siBNAETCA N1aHnpoBaHne akcneprmMmeHTa, 4acTo OCHOBaAHHOE Ha NPUMEHeHUN metToda
HanMeHbLINX KBaAPaToB, B LLeNsAX KaIMOPOBKN ANA OLLEHKM HeonpefeNeHHOCTeN, CBA3aHHbIX C KpaTKOBPEMEHHbI-
MU U ,ONITOBPEMEHHbLIMU C/y4YaiHbIMU NU3MEHEHUAMM PE3yIbTATOB C/IMYEHUIT MaTeprnasibHbIX 3TA/IOHOB C HEN3-
BECTHbIMU pa3mMepamu e4nHUL, BENNYMH (HanpuMep, KOHLEBbLIX MeP ANINHbI, 3TA/IOHOB MaccChl) C 3TasloHaMu cpas-
HEHWUS C U3BECTHbIMMW NepegaBaeMbIMy pasmepaMmn eUHUL, BETMUYUH. B Taknx cpaBHUTENBHO NPOCThLIX U3MepU-
Te/IbHbIX 3afja4yax cocTaBNAOLlWLIME HEONPEAETIEHHOCTU YacTO MOXHO OLEHUTL NOCPEACTBOM AUCMEPCUOHHOTO
aHanusa (cM. H.5) pe3ynbTaToB nepapxuyecknx 3KCNepMMeHTOB 419 3a4aHHOT0 YnCa YPOBHEN nepapxuu.

NMpuMeyaHue — Ha HU3KUX CTYMEHSIX NOBEPOYHOI CXEMBI, KOTAA Pa3Mep efUHULbI BENNYMHbI, NEPeaBaeMbIii
3Ta/IOHOM CPaBHEHWS, CHMTAIOT M3BECTHbIM TOYHO (MOCKO/bKY 3TU 3TasIOHbI GblIN KanMbpoBaHbl C UCMOb30BaHEM
NEPBWYHbIX 3TUIOHOB), HEOMPEAE/IEHHOCTbL pPesysibTara Ka/IMBpOBKM MOXET COCTOSITb TOJIbKO U3 CTaHAAPTHOW Heonpe-
[leneHHocTn Tuna A, 3a KOTOpYH MPUHMMAlOT 06benHeHHOe BbIGOPOUHOE CTaHAapTHOe OTK/IOHEHWeE, MOoJlyYeHHoe B
YC/I0BUSIX, MOJTHO XapaKTepuayrLLyX U3MepeHMe.

4.3 OueHuBaHUe cTaHgapTHOM HeonpeAeneHHOCTM Tuna B

4.3.1 inA oueHKN X, BXOAHOI BeINUYMHbI X,, KOTOpas He Gblnia onpegeneHa B pe3y/ibTaTe NOBTOPHbIX Ha-
6.1104€HUIA. 3HaYeHUs OLeHKM gucnepcun nl(x,) nam ctaHgapTHON HeonpegeneHHoOCTN 1 (X,) NoslyyYatoT B pesy/ib-
TaTe 0606LeHNA N aHann3a BCel 4OCTYNHOM MHOpMaLn 0 BO3MOXHOM BapuaTuBHocTK X,. Takas nHcopmMmauus
MOXeT BK/lto4aTb B cebs:

- AaHHble NpeALlWecTBYOLWNX U3MEPEHNIA:

- NONTyYEHHbIE ONbITHLIM UV TEOPETUYECKUM MyTEM CBEAEHNSA O CBOWCTBAX MaTepnasnos 1 xapakTepucTu-
Kax npnubopoB.;

- XapaKTepucTukn, 3asaBnsemMble N3roToBuTenem;

- JaHHble, NPUBOAUMbIE B CBMAETENLCTBAX O KANIMOPOBKE N APYTUX [OKYMEHTaXx;

- Heonpe/eneHHOCTN BEINYMH, KOTOPble BMECTE CO 3HAYEHUAMU 3TUX BE/INYNH NPUBEEHbI B CNIPABOYHU-
Kax.

[Ana ypo6cTBa oueHkn M2 (X,) 1 1 (X), NoNyyYeHHble TakuM 06pa3om, Ha3biBalT, COOTBETCTBEHHO, gucnep-
cveli Tuna B ncTaHgapTHON HeonpejeneHHOCTbio Tuna B.

MpumeuvaHune — Ecnm X, Nofly4eHO 13 N3BECTHOIO anpuopHOro pacnpefeneHns BeposSTHOCTENR, TO COOTBET-
CTBYIOLLYIO 3TOVi BENIMYMHE AUCNEPCUio cneayeT o603HavaTb 12 (X,). OfHaKo 418 yNpOoLLeHMs B HacTosLweM PykoBoacTse
MCNONb3yTCA 0603HaYeHNA U2 (X.) U 1 (X,).

4.3.2 MNpaBuNbHOE UCNOSIb30BaHMe AOCTYNHOW MHhopMaL M 415 OLEeHNBAHUS CTaHAaPTHOW HeonpeaeneH-
HOCTK Tuna B TpebyeT hM3MUYeCKOW MHTYNLNWN, OCHOBAHHOW Ha ONbiTe W 06LWUX 3HAHMAX, KOTOpas NPUXOAUT C
HakonneHHoW npakTukoii. CnefyeT NOHNMATh, YTO OL,eHKa CTaH4apTHON HeonpeaeieHHOCTU No Tuny B moxeT
6bITb HE MEHEe HafleXHOI, YeM OLeHKa CTaHAapTHO HeonpeAe/IeHHOCTY Mo Tuny A. 0CO6EHHO ecnn NocneaHss
nosyyeHa B yCNOBUAX HEGONBLLOrO Yncna cCTaTUCTUYECKN HE3aBUCUMbIX HABNIOAEHWA.

MpumeyaHune — Ecnu pacnpegeneHne BeposiTHocTel g (CM. npumeyaHme 1k 4.2.3) sBNSE€TCA HOPMasIbHbIM,
To oTHoweHue o(s(q)]/o(q) npubnmanTensHo paBHo [2(n- 1)!'12- Takum 06pa3om, ecnv NpuHATL 0[s(q)] B KavecTBe
11
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HeonpegeneHHocTn s(qg), To ans 10 Ha6nwaeHnii (n = 10) oTHOCUTeNbHas HeonpeAeneHHocTb s(g) byaeT paBHa

24 %, a ana 50 HabnogeHuii (n = 50) — 10 % (gononHuTenbHas MHGopMauua npueedeHa B Tabnuue E.1 npunoxe-
Hus E).

4.3.3 Ecnvi oleHKa X, B3ATa U3 TEXHUYECKOI AOKYMeHTaL M N3rotoBuTens, CBMaeTeIbCTBa O MOBEPKe, cnpa-
BOYHWKa UM APYIOro AOKYMEHTasIbHOIo0 UCTOYHMKA, B KOTOPOM 3HayYeHne HeonpeaesieHHOCTH X, flaHo B BuUAe
CTaHapTHOIO OTK/IOHEHUS, YMHOXEHHOI0 Ha HEKOTOPbIN KO3 ULMEHT, TO CTaHAAPTHYIO HeonpefesieHHOCTb
1(X,) MOXHO NONyYnUTb, pasfesime CnpaBoyHoOe 3HaYeHNe HeonpeeIeHHOCTH Ha 3TOT KO3 (PULMEHT, a OLeHKY
ancnepcun tf(x,)— BO3BeAA NONYUYEHHbI pe3ynbTaT B KBagpar.

Mpvmep — CornacHo cepTuduKkaTy 0 KanMbpoBKe Macca ms, 3 TasoHa N3 HepXaBeloLleli cTanu ¢ HoMu-
Ha/bHbIM 3HayeHnem 1kr pasHa 1000,000325r, a ero «HeonpefesieHHoCTb B BUAe Yy TPOEHHOro CTaHgapTHOro
OTK/IOHEHUA paBHa 240 MKr». B 3TOM cnyyae cTaHgapTHYHO HeonpeAeneHHoCTb 3TanoHa Macchbl Mnony-
YyalT Kaku(m j = 240/3 =80 MKr. 3T0 COOTBETCTBYEeT OTHOCUTENbHOW CTaHfapTHOW HeonpeaeneHHoCTH
ufm j/mt =80-10r9 (cm. 5.1.6). OueHka gucnepcun cocTasnseT iffm j =(80-10~62=6,4-10~9r2

MpumedaHue — Kak npasBuno, MCTOUHUK MHGOpPMAaLMK, YKa3blBatoLLWii HeonpeAeneHHOCTb U3MEPEHNSI KaKoii-
GO BENNUMHBI, HE MPUBOAUT COCTaBAAIOLME 3TOW HEONPeaeneHHoCT. B 601bLVHCTBE C/lyyYaeB NPy BbIPAXKEHUN He-
onpefeneHHoCTN N3MEPEHUS B COOTBETCTBUM C HACTOALWMM PYKOBOACTBOM 3TO HE MMEET 3HAueHuUsi, MOCKOJbKY npu
BbIYMC/IEHUM CYMMapHOI CTaHAAPTHOM HeonpeaeeHHOCTU pesy ibTata M3MepeHsi eAMHO06pa3Ho CyMMUPYIOTCS CTaH-
[apTHbIE HEONPeAEeNeHHOCTN BCEX BXOAHbLIX BE/MUMH (CM. pasgen 5).

4.3.4 MpuBoanmas B TOM UM MHOM UCTOYHUKE NH(hbopMaunsa o HeonpeaeneHHOCTH X, He Bcerga umeeT Bug
Be/IMYMHbI, KPATHOW CTaHAapTHOMY OTKIOHEHWIO, Kak paccMoTpeHo B 4.3.3. YacTo Takyl HeonpeaeneHHoCTb
onpefensoT B BUAe nHTepsana c yposHem gosepus 90 %. 95 % nnm 99 % (cm. 6.2.2). Ecnn He ykazaHo MHoe,
TO MOXHO NPefnosioknTb, YTO A/18 pacyeTa yKa3aHHOro uHTepsasa 6blsia UCnosib30BaHa rmnoTesa o Hopmasb-
HoMm pacnpegeneHun (C.2.14) BenuuunHbl X(. B aToM cnyyae ctaHAapTHYO HEONPeAEeNeHHOCTb ANA X, NoNyYalT
AeneHvem NpuBeAEeHHOro B UCTOYHUKE MHPOPMALLMKN 3HAYEHNSI HA COOTBETCTBYIOLW NI KOIDDULUNEHT A4NA HOP-
ManbHOro pacnpegeneHus. Tak BblleykadaHHbIM TPEM YPOBHSAM OBEPUS COOTBETCTBYIOT ceaytowme koadn-
umeHThbl: 1,64:1.96 n 2.58 (cM. Takke Tabnuyy G.1 npunoxexus G).

MpuMeyaHue — B Takom NpeanonoxeHun He 6b1710 6bI HEOGXOAMMOCTU, €CN Bbl HEOMPELENEHHOCTb Gblna
BblpaXXEHa B COOTBETCTBUM C PEKOMEHAALMSAMUN HAcTosALLero PyKoBoACTBa, B KOTOPOM NMoAYEPKMBaETCA He06X0AMMOCTb
Npy 3asiBNIEHNN HEOMNPeAEe/IEHHOCTY BCeraa ykasbiBaTb UCMO/b3yemblii kKoadduumeHT oxeata (cMm. 7.2.3).

Mpumep— CornacHo cenaeTeNbCTBY 0 KaNMOPOBKE, CONPOTMBNEHVE RS3TanoHHOro pe3ncTopac HOMU-
HanbHbIM 3HavyeHnem 10 Om paBHo 10,000742 Om + 129 MKOM npu TemnepaType 23 GCU «HeonpeAesieHHoCTb
129 MkOM cOOTBETCTBYET MHTEepBany c yposHem gosepus 99 %». B 3Tom cnyyae cTaHgapTHYIO Heonpeje-
NIEHHOCTb CONPOTUB/IEHNS MOXHO NPUHAT b paBHO 1 (RJ = 129/2,58 =50 MKOM. 3TO0 COOTBETCTBYET OTHO-
CUTeNbHON cTaHgapTHOW HeonpegeneHHocTu n (RJ/ Rt = 5,0 10 e (cm. 5.1.6). OueHka gnucnepcumn pasHa
n2(RJ =(5,0-Kr*)2=2,5-Kroom2.

4.3.5 PaccMoTpum cny4ali, kKorga Ha 0CHOBEe HEKOTOPOro MCTOYHUKA MHGhOPMaL MM MOXHO caenaTb 3ak/io-
YeHue. YTO 3HaYeHne BXOAHON BENUMHbI X, C paBHO BEPOATHOCTLIO MOXeT HaXOANTLCA Kak B npefenax uHTep-
BanaoTra_pfo a,, Tak M BHe 3TOro MHTepsana. [ipyruMmu cnoBammu, BEPOATHOCTb TOTO, YTO 3HaYeHue X, HaxoauTcs
B MHTepBasie oT a, A0 a. paBHo 0.5 nnu 50 %. Ecnn ecTb OCHOBaHUA NPeAnosioXNTb, YTO pacnpegesieHve
BEPOATHOCTEN X 6/11M3KO K HOPMasibHOMY, TO /ydLl el OLEeHKON X, ANa X, 6yAeT cpefHAs ToYka 3TOro MHTepsana.
O603HauYMB a NONYWUPUHY NHTepBana, a = (a. -3_Y 2. MOXHO NpUHATL U(X>) = 1.48a, NOCKONbKY A1 HOPMasbHO-
ro pacnpefesieHnsa ¢ MateMaTtuyeckum OXugaHuem p u cTaHAapTHbIM OTK/IOHEHWEM a UHTepBan p + 0/1.48 oxsa-
TbiBaeT Npuban3nTenpHo 50 % pacnpegenexus.

Mpumep — CTaHOYHUK, onpeAensas pasmepbl geTanu, pewun, 4yTo ee gavHa | ¢ sepoaTHocTbO 0.5
HaxoamTca B UHTepBane oT 10,07 go 10,15 mm m 3anucan 3To B Buge | = (10,11 + 0,04) MM, NOHUMaA Noj
3TuM, 4yTO + 0,04 — uHTepBan c yposHem gosepusa 50 %. B sTom cnyyae a = 0,04 MM, 1 B NpefnonoXeHnmn
HOpMasibHOr 0 pacnpeefieHnst BO3MOXHbIX 3HaUYeHUii | cTaHgapTHasa HeonpegeneHHocTb A/IMHbI 6yaeT paBHa
n(!) =1,48-0,04 =0.06 mm. OueHka gucnepcuu 6ygeT 12 (1) =(1.48-0.04)2=3.5-10 3 Mmm2

4.3.6 PaccmoTpum cnyyali, nofo06HbIA n3noxeHHomy B 4.3.5, HO Korga Ha 0OCHOBe MMetoLeica nHopma-
LM MOXHO YTBEPXaTh, YTO «B ABYX C/lyHasax n3 Tpex 3HayeHneX, 6ygeT HaxXoauMTbCA B UHTepBase ota. 4o a..
[pyrumu cnosaMun, BEPOATHOCTb TOTO, YTO 3HAYEHMNE X, HAXOAUTCA B MHTepBase OT a. [0 a. PaBHO NPUGIN3U-
TenbHo 0.67. Torga c 4OCTATOYHbIM OCHOBAHMEM MOXHO NPUHATH U(X,) = a. NOCKObKY ANA HOPMa/lbHOro pacnpe-
AeneHns ¢ maTemMaTUYeCckuM OXUAaHNEM P U CTaHAAPTHLIM OTK/IOHEHWEM O MHTepBas p £ 0 oxBaTbliBaeT NpUGIU-
3UTenbHO 68.3 % pacnpepeneHns.
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MpumeyaHune — ToYyHoe 3HAYEHNE CTaHJaPTHOIO OTK/IOHEHNS 0. COOTBETCTBYHOLLLETO UHTEPBAJTY C lOBEPUTESTb-
HOIl BEpOATHOCTbIO p = 2/3, paBHO 0.96742, Torga CTaHAApTHYIO HeonpeaeneHHoCTb 1 (X,) cnefoBano 6bl NOAyYnTb NO
chopmyne u (x,) = a/0,96742 = 1.033a. OgHaKO CTO/b BbICOKAsi TOYHOCTb BbIYMC/IEHUI CTaHAAPTHON HeonpeaeneHHoCTH,
04YeBUHO, He SIBNSIeTCA OonpaBfaHHOIA.

4.3.7 B psae cnyyaeB MOXHO OLLeHUTb TO/IbKO rpaHuLbl (BEPXHWUIA 1 HXHWIA Npedensl) ANs X,. B4aCTHOCTH,
yTBEPXAAaTb, YTO «A/18 BCEX NPaKTUYEeCKUX Lieneil BEpOATHOCTb HAX0XAEeHNA 3HaYeHNs X, B UHTepBasne oT 3_ A0
a. 61u3Ka K egnHULE, a BHe NpefenoB 3TOro MHTepBana — HecyllecTBeHHa». Ecnu fononHutenbHas uHdopma-
Lisi 0 BO3MOXHbIX 3HAYEHMAX X, BHYTPM YKa3aHHOro nHTepBasa oTCyTCTBYeT, TO OcTaeTcs NpeAnonoXuTb, 4To
BEPOSATHOCTb A5 X, NPUHATL Nt060e 3HaYeHne B Nnpegenax MHTepeana oguHakoa (UTo COOTBETCTBYET paBHO-
MEepPHOMY UM NPSMOYTO/IbHOMY pacnpefefieHu0 BEpoATHOCTEN, cM. 4.4.5 n pucyHok 2). Torga x,, paBHoe maTte-
MaTu4yeckoMy oxumgaHutw X,. byaet cpenHeit Toukoli mHTepBana, X, = (a. ¢ a_)/2. Aucnepcuto iN(x,) Takoro
pacnpegenexHna onpegenstoT no opmyne

n2(K) - (a. - a_)212 . (6)
Ecnu pasHocTb Mexay rpaHulamu, a. - a.,0603Ha4nTh 2a, To popmyna (6) npumeT BuA,
n2(x) = a23. 7

MpumMeuaHune — Ecnm cocTasnsiollas HeoNpeAeneHHOCTH, NoslydeHHas TakuM 06pasoM, 4aeT 3HAUUTE bHbI
BK/1aZ, B HEONPEAeNeHHOCTb pesy ibTata U3MepeHus, TO Lies1ecoo6pasHo pacCMOTPETb BO3MOXHOCTb NONYYeHWst 40Nos-
HUTENbHON MHOpPMALMK A5 YTOUHEHUS! BUAA pacnpeseseHus.

Mpumep 1— CornacHo cnpaBoOYHUKY 3HAYEHWE TemnepaTypHOro KoahduuneHTa NMHeRHoro paclmpe-
HUS yncTon meam npun 20 'C a2 (Cu) paBHO 16,52-10~b"C 1, a NOrpeLwHocTb 3TOro 3HayeHns He NpesbillaeT
0,40-K0'6 °C'1 Ha ocHOBaHMM T aKoi orpaHnyeHHol MHPOpMaL MM MOXHO T 0/IbKO NPeANoN0XUTb, YT 0 3HAYeHne
Oro (Cn) paBHOBEPOATHO pacnpefeneHo B uHTepsane oT 16,12-10'6 go 16,92-10'6 *C~1u1 4TO BEPOATHOCTb
HaxoxgeHus or0 (Cu) BHe NnpeAesioB 3TOro MHTepsasa 04eHb Mana. lucnepcmio CUMMe TPUYHOTO NPAMOYTOb-
HOro pacnpegeneHns BO3MOXHbIX 3HavyeHuih a2o (Cu) ¢ nonywupumHoin a = 0,40-K0'B T~1 MOXHO NMONYYNTb NO
chopmyne (7): n2 (a0 = (0,40 10'623 =53,3-10'Is °C 2 Torfga cTaHAapTHas HeonpeAeneHHOCTb byfeT pasHa

n (bc) =(0,40-t0-6 / f i =0.23-10-6 C-1

Mpumep 2— B TexXHWYECKNX yCIOBUAX U3roTOBMTENEM LM POBOro BObTMeTpaykasaHo, YT 0 KB Mpo-
MexXyTKe OT roga 4o AByx neT rnocse KanmbpoBkn Nprbopa ero NOrpeLHocTb COCTONT U3 OTHOCUT e/IbHO
norpeLwHocTH, paBHol 14-10~6, ¥ NOrpeLHOCT W, NPMBEAEHHON K Npeaeny namepexuii (1 B), paBHoii 2-10~6. MycTb
cnycTA 20 MecsiLieB noc/ie KaIMGPOBKU MOBT OPHbIE M3MepPeHNs HanpsxxeHnsa VB gnanasoHe Aol B ganu cpegHee

3HaveHne V =0,928571 B. Mpn aTOM M3BECTHO, YTO CTaHgapTHasa HeonpeLeneHHOCTb No TunyA. cBa3aHHas

C U3MEHUYMBOCT bI0 MPM NOBT OPHbIX HabnogeHunsax. u(V) =12mkB. OueHKy cCTaHAap THON HeonpefeeHHOCT 1
no Twuny B N0 TEeXHNYECKUM YCNOBUAM U3rOTOBUTE/SA MOXHO NONYYNTb B NPEANONOXKEHNN, YTO yKasaHHas
MM MOFpeLlHOCTb onpeAenseT CYUMMeTpPUYHbie rpaHuLlbl PABHOMEPHOTO pacnpegenenus aganTWBHOW Mo-

npaskn AV KV C HyneBbIM MaTemMaTWYeCKUM oxugaHnem. Torga nonywunpuHy a auanasoHa BO3MOXHbIX
3HauyeHuin A(V) onpepenaT Kak a = (14-10-6) 0,928571 + (2-10-@ -1 - 15-10'6 B unu 15 mkB, n n3 cdoopmynsi (7)
nonyvatlT n2(4Y) - 75 MkB2un u(AV) = 8,7 MkB. OueHKa 3HaYeHUs1 u3mepsaemoii BeAnYunHbl V, Ans NnpocTOoT bl

o603HavYaeman Tem xe cuMmBosiom V, paBHa V= V + AV =0,928571 B. CymmapHylo cTaHfapTHYy0 Heonpeje-
NNEHHOCTb 3T O/l OLleHKN NofyyYal T CyMMUPOBaHMEM CTaHfapTHOW HeonpeAeneHHOCTY No Tuny A, paBHOi
12MmKB, n cTaHfapTHON HeonpeAeneHHOCT W No Tuny B. paBHoit 8,7 MkB. O6LWMii Me T 04 CYMMUPOBAHNA COCTaB-
NAWMNX CTaHjap THO HeonpeeneHHOC T AaH B pa3fesnie 5,a 3TOT KOHKpPe THbli npumep paccmMoTpeH B 5.1.5.

4.3.8 BpaccmoTpeHHOM B 4.3.7 cnyyae BepxHAS (@) M HWXKHAA (a.) rpaHnLbl Anana3oHa U3MeHeHuid BXoa-
HOM BENNYMHBI X MOTYT 6biTb PACNOOXEHBI HECUMMETPUYHO OTHOCUTESTBHO NyyLlell OLEeHKM X,. Tak. eCin HUX-
HIOI0 rpaHunLy NpeAcTaBuTb B BUAE a_= X, —£>.a BEPXHIOI0 — B BUAE a. =X, + b.. ToO MOXeT 6bITb CNpasesinso
ycnosue b_*b .. NockosbKy B 3TOM ciyvae X, (MaTemaTnyeckoe oxuaaHme X.) He HaXoAUTCA NocepegnHe UHTep-
BasnaoTa Ao a., TopacnpejeneHme BepoaTHOCTel X He MOXeT 6biTb pABHOMEPHbLIM B AaHHOM UHTepBane. Mpu
3TOM MMetoLeiicsa MHopMaL MM MOXeT 6bITb HEOCTATOYHO, YTOGLI CAeaTb 060CHOBaHHOE 3ak/lo4YeHre 0 Buae
pacnpejeneHuns, a Npon3Bo/bHbIli BbIGOP pasHbix MoAesnell pacnpefeneHns 4acT pasHble OLeHkn gucnepcun. B
3TOM c/lyyae npocTeiilell oLeHKol aucnepcun asnsertcs

(b. +bj2 (a - ay

12 12 @)

bl2(X,)-

13



FOCT P 54500.3—2011/ Pykosoactso MCO/M3IK 98-3:2008

KoTopas coBnagaeT c gucnepcueli NpAMOYrosibHOro pacnpefeneHuns B uHTepsasne WUPUHon (/>. ¢ p ) (acummeT-
puyHble pacnpegeneHns paccmarpusatotcsa Takxe B F.2.4.4 n G.5.3).

Mpumep — MycTb B npumepe 1 (4.3.7) B cnpaBoOYHMKE 3HaYeHne KoadpdpumumeHTa gaHo kak a20 (Cu) =
= 16,52-10"° °C~' n yka3aHO, YTO siHaMMeHbllee BO3MOXHOe 3HayeHne koapduymeHTa pasHo 16,40-10° °C~1
a Haubonbwee — 16,92-10° 'O 'l». Torga b_=0,12-10~6 °C~1 b. = 0,40-10T* eC~1, n no chopmyne (8) nonyvyaem
n (a2 - 0,15-10-* °C~1

MpumeyaHne 1— BO MHOTMX MPaKTUYECKUX N3MEPUTESIbHBIX CUTyaLMsIX, KOraa rpaHuLbl aCUMMETPUYHBI,
LenecoobpasHo BHOCWUTL MOMPaBKy B OLEHKY X; Ha BennuuHy {b. - b )/ 2, yTo6bl HOBas oOueHka X| BennyuHbl X,
Haxogunacb nocepeguHe avanasoHa, X(- (a. +3_)/ 2. 310 cBeAET CUTyaLMIO K C/ly4ato, PacCCMOTPEHHOMY B 4.3.7, npu
HOBbIX 3HaYeHusAX b, =b_=(b. ¢b )12 =(a.- a.)/2=a

MpnumeuyaHne?2 — OCHOBbIBAsACb Ha NPUHLMNE MakCUMyma SHTPOMUM, MOXHO NokasaTb, YTO B C/yyae
aCYMMETPUYHBIX FPaHUL, NIOTHOCTb BEPOATHOCTU pacnpefesieHnst C MakCMMasibHOW aHTponuei umeet sug p(X,)
=ABxp {- n(X|- X)}. rae A n X ABNSIOTCA pelleHnemM cuctembl ypaBHeHuin: A = (b_exp (Xb) + b. exp (-nb.)I". A
={Bxp p.(b. + B)}b exp (N(b. +b)]¢b \ >0 Bcnyyae6.>b. n X<0BcnyyaB 6.<b_. [jucnepcusa Takoro
pacnpegeneHus umeet Bug i/2(x,) =bJ>, - (b.- b.)/ X

4.3.9 B cnyyae, pacCMOTPEHHOM B 4.3.7, OTCYTCTBME MH(DOPMALLMM O BO3MOXHbIX 3HAYEHUAX BENIMUYUHBI X,
B Npefenax rpaHul ee U3MeHeHusa oT 3_ 40 a. He NO3BO/MU/IO cAenaTb UHOTO NPeANnON0XEHUA O NNOTHOCTYU
pacnpepeneHus BepoAaTHOCTel X, KpOMe Kak NPUHATL ee NOCTOAHHON B Npefenax MHTepsana ot a. Ao a. u
HyneBoOli BHe 3TOro uHTepBasna. PacnpegeneHne BepoSiTHOCTEN Takoro BUAa COAEPXUT paspbiBbl (Ha rpaHnuax
MHTepBasna), YTo 3a4acTylo He MeeT Noj co60i ACHOI hn3nyeckoli OCHOBbI. BO MHOTMX CAyYasix MOXHO OXWU-
[aTb. YTO 3Ha4YeHUs X, B6/1M3M rpaHuL, MHTepBasa ropasfo MeHee BEpPOSATHbI, YEM B €ro LeHTpe. Torga cummeT-
pu4HOe NpsSAMOYrofibHOe pacnpefeneHune LenecoobpasHo 3aMeHNTb CUMMETPUYHBIM TpaneueunganbHbiM pacnpe-
JeNeHneM C LWMPUHON HUXHEro OCHOBaHMSA a. - a. = 2a U LWWPUHOW BEpXHero ocHoBaHusa 2ap. rae 0 ) it 1. Mpwu
(3—1 aTo pacnpegeneHne CTpEMUTCA K NPAMOYTrO/IbHOMY, pacCMOTpeHHOMY B4.3.7,anpup 0 — KTpeyrob-
HOMY (CM. 4.4.6 n pucyHOK 2b). MaTemaTnyeckoe oxungaHne Besin4nHbl X, 4718 TaKoro TpanelenganbHOro pac-
npegeneHns 6yneT paBHo X, = (a_+¢ a.) / 2, gucnepcus n2(x.) onpegensetcs no popmyne

n2 (X)) = a? <1 ¢ p2)/6. (9a)
a B cryyae TpeyronbHoro pacnpegenexus (P = 0):
n2(x.) = a26. (9b)

MpumeyaHune 1— [019 HOPMaSIbHOrO pacnpefesnieHns ¢ MaTeMaTUYeckum OXnaaHuem p U CTaH4apTHbIM
OTK/IOHEHMeM 0 8 uHTepBa 4 + 3¢ nonagarT NpubansnTenbHO 99.73 % 3Ha4eHW CnyyYanHoi BeNnUuHbIL. Takum obpa-
30M. €C/IM MPUHATbL YTO MHTEPBas OT a_ A0 a, oxBaTbiBaeT He 100 %, a 99,73 % 3HauyeHWUli 1 4YTO CryyaiiHas BeNMunHa
pacnpegfeneHa no 3akoHy, 6/IM3KOMY K HOpPMasibHOMY (3TO GyAeT AOMNOMHWUTE/IbHON MHAopMaLWeil 0  pacnpeeneHum
CNy4aiiHO BeNMUMHbLI N0 CPaBHEHWIO C TOM, YTO paccmoTpeHa B 4.3.7), To U2 (X,) = a29. [jna cpaBHeHus: gucnepcms
CMMMETPUYHOTO MPSAMOYrONIbHOTO pacnpefeneHns Ha UHTepBase NonyLwMprHoi a pasHa 33 (dopmyna (7)]. a gucnep-
CUSi CUMMETPUYHOIO TPEYrosibHOro pacnpejenieHnsi Ha UHTepBasle NoNyLWMpWHOL a paBHa a26 (chopmyna (9b)). Pasu-
4nsi B 3HAYEHUSIX AUCnepcunin aTux Tpex pacnpefeneHnii LOBONbHO He3HaunTe IbHbI MO CPaBHEHWIO C pasHuLell B 06be-
Max uHchopmaumu, Tpebyemoin gns 060cHOBaHMA BbiGOpa TOro Wi UHOTO pacnpegesneHus.

MpumeuvaHnune 2— TpaneuenfasibHoe pacnpesesieHne MoXHO paccMaTpuBaTh Kak CBEPTKY [iBYX NPAMOYrosib-
HbIX pacnpegenennii (cm. (10)): ogHOro ¢ MoyLWMPUHON alt paBHOl A/IMHE CpeAHen NuHuM Tpaneuwu, a, =a (1 + (372
ApYyroro — ¢ NoJlyLUMpVHOI a2. paBHOI A/IMHE cpeAHel MMHUN TPeyrosibHUKa, 06pa3oBaHHOr0 6OKOBOW NNHMEN, ONyLLEH-
HOI 13 Hee BbICOTON M YaCTbl0 HWKHEro OCHOBaHWs Tpameuun. a2 = a (1 - ($)/2. Torga Avcnepcuio Tpanelevganb-
HOro pacnpefgeneHusi 2 MOXHO MPefCcTaBuTb B BUAE CYMMbl AMCMEPCUIA 3TUX ABYX NPSIMOYro/bHbIX pacnpeAeneHuii:
n2=a’3+3"/3. CeepTKy pacnpegeneHnii MOXHO MHTEPNPETUPOBATL TAKXKE Kak CNyYaliHy0 BEMUMHY, pacnpeaeneHHyo
N0 paBHOMEPHOMY 3aKOHY Ha MHTepBasle 2a.. 3Ha4eHne KOTOPOro 13BECTHO C HEKOTOPOIi HeonpeAeeHHOCTbLIO, onpeae-
NeMoi ApyrMM paBHOMEPHbIM pacnpefesieHneM Ha UHTepBasie 232, T. . kak paBHOMEPHO pacnpefeneHHyto ciyyaii-
HYI0 BENINYMHY, TpaHnLbl pacnpeeneHns KOTopoi TOUHO He n3BecTHbl. Ho aaxe ecnu 32 coctasnset 30 % a,. cTaHAapT-

HOE OTK/IOHeHVe TpaneueuaanbHoOro pacnpesenedns u GyaeTt npeebiwars a,/ 3 MeHee yem Ha 5 %.

4.3.10 BaxHO0, 4TO6bl O4HMW 1 Te Xe COCTaBNAwLLMe HeoNpeaeeHHOCTH He 6bin yuTeHbl 60o1ee 0gHOro
pasa. Ecnu coctasnsawouwan HeonpegeneHHoCcTn, 06ycnoBneHHas KOHKPeTHbIM 3 eKkToM, nosyyeHa oueHu-
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BaHuem Tuna B. To oHa f0/MKHa BOWTW Kak He3aBMCcMMas cocTaBnsioLWwas Nnpu pacyete CyMMapHoOn cTaHAapTHOWM
HeonpeAeneHHOCTU TO/IbKO B TO YacTu, B Kakoi 3TOT achhekT He Bbi3biBaeT BAPMATUBHOCTH pe3yibTaToB U3Me-
peHus. 3To 06yC/I0B/IEHO TEM. UTO TavacTb ahekTa, KoTopas BHOCUT BK1aj B BapuaTUBHOCTb, YXXe BK/TlOYEHA
B COCTaBNAOL Y0 HeoNpeAeeHHOCTU, NOlyYEHHYI0 Ha OCHOBE CTaTUCTUYECKOro aHannsa HabnaeHuii.

43.11 O6CyxeHNe oLeHnBaHnA cTaHAapTHOW HeonpeaeneHHocTy Tuna B B 4.3.3—4.3.9 npoBeAeHO Ha
KayecTBeHHOM ypoBHe. OAHaKO NoslyyYeHne oL eHOoK HeonpeaeneHHOCTN B MakCMMaibHO BO3MOXHOW Mepe [0/1X-
HO 6bITb OCHOBAHO Ha KO/IMYECTBEHHbIX flaHHbIX, Kak noguepkusaetcs B 3.4.1 n 3.4.2.

4.4 Tpacuyeckas nnawCTpaLymna oyueHMBaHNa cCTaH4apTHON HeonpeeneHHoCTH

4.4.1 Ha pucyHke 1rpadumyecky nokasaHa oLeHKa 3Ha4eHNs BXOAHOW BeMumHbl X, 1 OLeHKka Heonpege-
NEHHOCTU 3TOW OLEeHKM No BbIGOPKe (NOBTOPHbLIM HabNOAEHUAM) N3 reHepasbHOW COBOKYNHOCTU C HEU3BECTHbLIM
3aKOHOM pacnpepesieHus.

4.4.2 Ha pucyHke la nokasaH npumep, Korga BXogHOM BEIMUMHOW X, ABNSieTCA TemnepaTypat, a HensBecT-
HbIM pacnpefesieHnem siB/IAeTCA HopMasibHOe pacnpefesieHne ¢ matemaTnyeckum oxungaHmem g, = 100 °C n
CTaHAAPTHbLIM OTK/IOHEHNeM 0 = 1.5 eC. N1I0THOCTb BEPOATHOCTM KOTOPOro onucbiBaeTcst hopmynoii (cm. C.2.14)

MpumeyaHune — M3 onpegeneHna NIOTHOCTU pacnpeseneHus BeposiTHocTeld p (r) cnefyeTt Heo6Xo0AMMOCTb

BbINOSIHEHUS ycnosus jp(z)dz = 1.

4.4.3 Ha pucyHke 1b nokasaHa ructorpamma n =20 NOBTOPHbIX HabnaeHn tk TemnepaTypbl /, B3ATbIX,
npeaAnoaoXNTENbHO, N3 TeHepasibHOl COBOKYMHOCTH, KOTOPas OnucbiBaeTCcA pacnpeseneHnem, n306paxeHHbIM
Ha pucyHke la. Jns nocTpoeHUs ructorpammMbl HabNAEHUA, 3HAYEHNA KOTOPbIX AaHbl B Tabnuue 1. 6binu crpyn-
nupoBaHbl B KNacchl WwupuHoit 1 °C. (fnctorpamMmma npusejeHa B kayecTBe WNNKOCTPaLMK; ee NOCTPOeHNe He
BXOAMUT B CTATUCTUYECKNI aHaNN3 faHHbIX.)

Ta6nuya 1— [iBaguatb NOBTOPHbLIX HAGMOAEHUI TemnepaTypbl /. CrPYNMMPOBaHHbIX B KACChl WMpWHOWA 1 "C

IpaHuubl knaccos ((.£(< <2)
Pe3ynbTathl HabnmogeHuin 1 “C
HwkHAA rpaHmua knacca 1, 'C BepxHss rpaHvua knacca f2 '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 1025 101.57; 101.84; 102.36
102.5 103,5 102.72

103,5 104.5 —

104.5 105,5 —
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6

PucyHok 1— lpadhyeckass WAMIOCTPaUUs OLEHWBAHWS CTaHAApTHOW HeomnpeneneHHo-
CTW BXOAHOV BEINYMHBI MO MOBTOPHLIM HABOAEHNAM

CpepgHee apumeTtuyeckoe (Unun cpegHee) 3HavyeHme w3 n=20 HabnaeHni, BbluncneHHoe no hopmy-

ne (3). paBHo ' =100.145 °C »100.14 °C. u npegnonaraeTcs, YUTOOHO SIBNAETCA Nyylweil OLeHKon maTtemaTuyec-
Koro oxunganus pfeennumHbl /. BoibopoyHoe cTaHAapTHOE OTK/IOHEHUE S (/*), BbluMCNEHHOE no hopmyne (4).

paBHO s (fj = 1.489 °C »1.49 °C. a BbI6OpOYHOE CTaHAapTHOE OTK/IOHEHWEe cpeAHero 3HavyeHns s (f). Bbluncnen-
Hoe no cdopmyne (5) n saBnsAwLwWeecs cTaHfapTHOVW HeonpedeneHHOCTb0 u(t) cpefHero 3HavyeHus [ . paBHO
MF) = s(t) = s(f*)/220 « 0.333 °C- 0.33 *C.

NMpumeyvyaHune — laHHble B Ta6nmue 1 BbIMIAAAT Kak Mosly4yeHHble C NOMOLLbI0 BbICOKOTOYHOTO LU/ICprBOFO
3/1IEKTPOHHOI0 TEPMOMETPA, LUMPOKO MPUMEHSAIOLLErocs B U3MepeHnsx B nocnegHee spemMs. OgHako B ,D.eVICTBI/ITeI'IbHO-
CTWN OHN HE COOTBETCTBYHOT pPea/IbHOMY U3MEPEHUIO N NpuBeAEHbl TOJIbKO B KayecTBe UacTpaynn.

4.4.4 Ha pucyHke 2 rpachuyecky nokasaHa oueHKa 3Ha4YeHns BXOAHON BeNnUnHbl X, 1 oueHka Heonpeje-
NIEHHOCTV 3TOW OLLeHKMN 4719 N3BECTHOIO anpuopHOro pacnpegenexnvs (pacnpefeneHns, BbiI6paHHOro Ha OCHOBe
BCcell uMetoLwelica nHpopmaumm o X,). Kak n B npeabigyliem npumepe, npegnonaraeTcs, 4To BXOAHON BeNnyu-
Holl ABNsAeTcs Temnepartypa /.

4.4.5 1nqA cnyyasn, NoKka3aHHOro Ha pUCyHKe 2a. npegnosaraeTcs, YTo nMetLwascs nHpopmaymnsa o BXoa-
HOW BennyuHe t N03BONSAET TONbKO cAeNnaTth 3ak/l0UeHne, YHTo OHa ONUCbiBaeTCA CUMMETPUYHBIM NPAMOYTOb-
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HbIM pacnpefefieHneM BeposATHOCTel B UHTepBase C HUXHel rpaHuuein a_ = 96 °C n BepxHeii rpaHuuein a. =
= 104 °C, 7. e. c nonywupuHoii a = (a.- 3_)/ 2 =4 °C (cm. 4.3.7). MaTemaTmyeckas 3annucb 3Toi NJIOTHOCTU
BEPOSITHOCTU UMeeT BUA,

p(0=12a; /e [a.;al,
p (0 =0; t« (a.;a.l.
Kak yka3aHo B 4.3.7. Haunyuweii oueHkoli f ABNAeTca ee matematmyeckoe oxugaHue a,= (a.- a.) 12 =

=100 °C. yto cnepyeT 13 C.3.1. CTaHAapTHasa HEONPeAENEHHOCTb 3TOW OLEeHKM ByaeT paBHa L(g4?) " a/ "3 =

= 2.3 eC. uto cneayet n3 C.3.2 (cm. popmyny (7)].

4.4.6 [nsa cnyyas, nokasaHHOro Ha pucyHke 2b. npegnonaraeTcs, YTo 0 BeninunHe MmmeeTcs 6onee 06-
LIMpHasa MHopMaL s, No3BoAALWaA NPeAN0o0XUTb, YTO AaHHO BENNYNHE COOTBETCTBYET CUMMETPUYHOE Tpe-
yronbHOe pacnpefefieHne BepoATHOCTEN C TeMu xe HxkHell (a. = 96 °C) n BepxHeii (a. = 104 °C) rpaHmyamm n c
TOV Xe NonywmnpuHoi nHtepsana a = (a.- a.)/ 2 =4 °C (cm. 4.3.9). MaTemartnyeckas 3anucb 3TON NIOTHOCTK
BEPOATHOCTU UMEET BUj,

PucyHok 2 — Tpadhmyeckas WAMOCTPALUS OLEHUBAHWS CTaHLAPTHOW He-
onpeaeneHHoCT! BXOAHOW BEeNMUMHbLI N0 U3BECTHOMY 3aKOHy pacrnpegene-
HUS

17



FOCT P 54500.3—2011/ Pykosoactso NCO/M3K 98-3:2008

p(0=(- ajlaz fela_; (a. ¢ a).
p (0 =(a.- t)az te[fa. +a_)/2;a.l,
p (0=0; I« [a.;a.l.
Kak ykazaHo B 4.3.9. maTeMaTtunyeckoe oXxuaHue BesiMumHbl t pasHo U, = (a. ¢ a.)/ 2 = 100 °C. yto cnepyeT

13 C.3.1. CtaHgapTHaa HeonpefeneHHOCTb 3TON oueHkn 6yaeT paBHa u(p,) » 3/76 * 1,6 °C, yto cnegyet u3
C.3.2 [cm. chopmyny (9b)].

OT0 nocnepgHee 3HaveHue, n (a}) =1,6 “C. MOXHO cpaBHUTbL € U (4,) = 2,3 °C, nosydeHHbIM B 4.4.5 ans
NPSIMOYTrONIbHOTO pacnpeAesieHnsi Ha TOM Xe UHTepBasie WupuHoii 8 °C. a Takxe co = 1.5 BC 419 HOPMabHOTO
pacnpegeneHus, nokasaHHoOro Ha pucyHke la, y kotoporo 99 % 3HauyeHuii nonagakwT B MHTepBan ot - 2.580 A0

+ 2,580 1O Xe wupuHbl 8 °C. n ¢ n(r') = 0,33 °C. nony4veHHol B 4.4.3 no 20 HAbGNOAEHNAM, KOTOpbIe, Kak
npegnonaranock, 6bin B3STbl C/lyYaiiHbiM 06pa3oM M3 TOTO )Xe CaMoro HopMasibHOro pacnpegenexus.

5 OnpepaeneHve CyMMapHO CTaHZApPTHOW HeonpeaeneHHOCTH

5.1 HekoppennpoBaHHble BXOA4Hble BENMUYUHDI

B HacTosweM nogpasfene pacCMOTPeH cryyaii, Korga Bce BXOAHbIe BENMYNHbI He3aBucumsbl (C.3.7).
Cnyuali, korga ase nnu 6onee BXOA4HbIX BEIMYMH CBA3aHbI MeX Y CO60i, T.e. koppenupoBaHHbl (C.2.8), pac-
CMOTpeH B 5.2.

5.1.1 CTaHAapTHYI0 HeonpeaeneHHOCTb OLeHkM (pe3yibTaTa U3MepeHns) y M3mMepsaemMoil BeInYnHbl Y no-
NyyarT NyTem COOTBETCTBYIOLLEro onpeeneHHOro CyMMpoBaHusa cTaHaapTHbIX HeonpeaeneHHoCTeln BXO4HbIX
OL,EeHOK X/,X2.....XM (CM. 4.1). 3Ty CyMMapHyt0 CTaHAap THYI HeonpefeneHHOCTb OLeHKN Yy 0603HavaT Kak

Uc JO-

MpumeyvyaHue — o TeM xe NPUUMHAM, YTO yKa3aHbl B MpUmMeyaHun K 4.3.1. Kaxaplii U3 CUMBOJIOB UC (Y) v
12 (y) cnonb3yeTcs B ABYX 3HAYEHUAX.

5.1.2 CymmapHas ctaHgapTHas HeonpeAeneHHoCTb Uc (y) npeacTaBisieT co60i NONOXUTENbHBIN KBagpaT-
HblA KOPEHb U3 CYMMapHOW gucnepcumn, nosy4yaemoii no popmyne

(t0)

roe / — dyHKUNA, onpegeneHHasn B 4.1.1 [cm. hopmyny (1)];
n (X,)— cTaHfapTHas HeonpefeneHHOCTb BXOA4HOW BEMYMHbI, OLEeHeHHas no Tuny A (cMm.4.2) unu B

(cm. 4.3).

CymmapHas cTaHgapTHas HeonpegeneHHocTb uc(y) npeactaBnsaeT co6oli oueHKy cTaH4apTHOro OTK/I0He-
HMA N3MepseMoi BeMUYnHbI Y 1 XxapakTepusyeT pa3bpoc 3Ha4YeHWi, KoTopble C 40CTAaTOYHbIM OCHOBaHNEM MOTyT
6bITb NpUNUCaHbl 3TON BennynHe (CM. 2.2.3).

®opmyna (10). kak U ee aHanor AN criyvyas KOppennpoBaHHbIX BXOAHbIX BeNUYNH — copmyna (13).
OCHOBaHa Ha annpokcumauuu yHKLMOHaNbHON 3aBucumoctn Y = f(Xv X2......XN) pagom Teiinopa nepsoro
nopsifika u B TepMmnHax HacToswero PykosoacTBa npeacTaBnsiet coboi 3akoH TpaHcthopmmpoBaHus Heonpe-
peneHHocTel (cm. E.3.1 n E.3.2).

MpumMmeuyaHune — Ecnm yHKUMOHa/IbHAA 3aBUCUMOCTL f CyLLLIECTBEHHO HeNuHeliHa, To B chopmyne (10) ans
e (y) AOMKHBI BbITb YUTEHbI YfieHbl pasfoxeHns B pag Telinopa BbiCLUMX NOPSAKOB. Ecnn Kaxaas us X, pacnpegeneHa
N0 HOPMa/IbHOMY 3aKOHY, TO Haubosiee 3HaUMMbIMK YleHaMmn 60/1ee BbICOKMX MOPAAKOB, KOTOpble criefyeT 06aBuTb B
npasyto YacTb hopmyrbl (10). ssnsaoTca

MpumMep, Korga He06X04MMO YUUTLIBATL YEHbl pasfioxeHus B pag Telinopa BbiCLLIMX NOPSAKOB, NpUBeAeH
BH.1.
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5.1.3 YacTHble nponsBogHblie df/dx, cnegyeT noHumatb kak df/dX, npu X, =X, (cM. npumeyaHue 1 Huxe).
3TV Npou3BOAHbIE, Ha3biBaeMble Takke KO3 PuLmeHTamm YyBCTBUTE/IbHOCTH, NOKA3bIBAOT, Kak U3MEHAETCA Bbl-
X0fHas OLeHKay C U3BMEHEHNEM BXOAHbIX OLLeHOK X,. X2, ..., XN. Tak, npy He601bWOM U3MEHEHUN BXOLHOW OLLEHKM
X, Ha BENIMYMHY [X, OLeHKa y nsmeHutcs Ha ([y), = [df/dx,)(Ax,). Ecnn nsmeHeHne BXOAHOW OLEeHKM X, coBnagaeT
C ee cTaHfapTHOW HeonpeaeneHHOCTbI0, TO COOTBETCTBYOLLEE M3MeHeHNe BY byaeT pasHo (df/dx) u(x,). MoaTo-

My CyMMapHyt aucnepcuto  (y) MOXHO paccmaTpuBaTb Kak CyMMY AUCNEePCUiil BbIXOAHOM OLEHKN Y. Kaxaasa u3
KOTOPbIX 06yCNOBAEHa Aucnepcreil COOTBETCTBYOLWEN BXOAHOW OLLEHKM X,. 3TO N03BONAET 3anucatb hopmyny
(10) B BMAE

ne (y) - ilc, n(x,)lr = i uf(y), (11a)
1-1 i-i
roe
c, =anax.. u, (y) = [cju(x,). (11b)

MpumByaHunel — CTporo roBopsi, YacTHble NpoussBogHble df/dx, npeAcTaBnsaoT coboii 3HaveHus df/dX, B Touke
maTteMaTU4eckux oxuaaHnii BennunH X,. OfHako Ha NpakTuKe AN UX OLeHNBAHWA UCTIONb3YOT qropMyny

al = al

MpumeuvyaHune 2 — CymmapHylo CTaHZapTHYIO HeornpeesieHHOCTb UC (Y) MOXHO paccuuTaTb YMCNEHHO,
3ameHsa B chopmyne (11a) c, u(x;) Ha

Z. =3 VIRl n(X,) e XN] - /[X, X, = U(XT)..... XV

T. €. UACNEHHYIO OUEHKY W, (Y) MONy4YaloT, BbIYACAASA U3IMEHEHUSA Y NPU U3MEHEHUAX X, Ha +c/(X,) n -nu(x,) u
npvHumMas u,(y) paeHbIM (Z*. [pn 3TOM COOTBETCTBYIOLLMI KOIDMULIMEHT YyBCTBUTEIBHOCTM C, MOXET 6bITb NpeacTas-
NeH Kak Z, 'm(x).

Mpumep — Ucnonb3ys B npumepe K 4.1.1 B LeNsiX ynpoLeHns 3anucy 04HO U T0xe 0603HaUYeHne Kak 415
BE/MYMHBI, TaKU [151 ee OLEHKU, MOXHO MNOMYYNTb CefytoLine OLeHKN KO3t HULUEHT OB YyBCTBUTE/BHOCTU
¥ CyMMapHoii gucnepcum:

c1=dP/dV = 2VARO[1 + a(t - tQ]} = 2P/V;

c2* dP/dRO=-V 2{R>[1 * aft-10)]} =-P/RO;

c3=dP/da=-V*(t- tO/{Ro[1* aft-tjp} =-P(t- tjv *a(t-tj];
c4=dP/dt=-V2a/{RO[1 +a(t-10]2 =-Po]l1 + aft—to)]:

=[c,u (V)]2* [c2u (Ro)]2 + [cuy (a)]2* [c4u ()]2=

= U\(P) + iPAP) + U\(P) * UAMP).

5.1.4 NHorpa koadpuymeHTol YyyBcTBUTENBHOCTY dfldX” onpegensatoT He pacyeTHbIM cnoco6oM 13 Buga
hyHKLMOHaNbHOW 3aBUCUMOCTHU f, & aKCMepuMeHTaIbHO, U3MEpPSsi U3MEHEHNe Y. BbI3BaHHOE N3MeHeHne»/ 3afaH-
HOW BXOAHOM BENMUYNHBI X,. KOTAa 3HAYEHNSA OCTaNlbHbIX BXOAHbIX BE/IMYMH NOALEPXKMNBAKTCSA NOCTOAHHbIMU. B
3TOM c/lyuae He TpebyeTcs 3HaHUs BUAA (PYHKLMOHANbHO 3aBUCUMOCTU /(M1N YacTu 3TOI 3aBUCUMOCTH, €C/un
3aKCNeprMeHTabHO ONpeaesnatoT TONIbKO HEKOTOpble KO3 ULMEHTbI YyBCTBUTEILHOCTM). BmMecTo aToro gocTa-
TOYHO MONYYNTb pasnioxeHune /B pag Telinopa nepBoro nopsiika 4epes amnupuyeckne KoauLMeHTbl YyBCTBU-
TeNbHOCTU.

5.1.5 Ecnu dhyHKUMOHA/IbHYI0 3aBUCUMOCTb 411 U3MepSAeMOil BeIMYMHbI Y pasfioxnTb B pafg B OKPecT-
HOCTW HO»WUUHAsbHbIX 3Ha4YeHU’ X,J1 BXOAHbIX BENNYMNH X, U OTPaHNYNTLCA Y/leHamu nepBoro nopsigka (4to B
60/NbLINHCTBE C/lydyaeB byfeT AOCTATOYHO XOpOoLW UM nNpubamxeHnem), To hopmyna (1) npeobpasyetcs k Buay
Y=Y0+c,5 +c52+ ¢ CHbH, rae Yn=f (X, 0. X20 X, 0), c, - (dfidX) B Toukax X,= X 0mn 5.=X,- X, 0.
Takum 06pa3oM, B LLeNsx aHanm3a HeonpeaeneHHOCTY M3MepPSEMY0 BE/TMYNHY MOXHO annpoKCUMMpoBaTh /n-
HelHON hyHKUMel, nepeings oT BXOAHbLIX BEIMUYUH X- K X npupaweHuam 5, (cm. E.3.1).
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Mpumep — B npumepe 2 K 4.3.7 oueHkKa 3Ha4yeHna namepsemoli Benunibl umeeT Bug V=V~AV, rge y =

=0.928571B. u(V) =12mkB, AV =0 n u(AV)=8,7 mkB. Mockonbky dV/dV=1 un dV/ d(AV)=1. To cymmapHyt
avcnepcuio gna V MOXHO NoNyYnTb No chopmyne
ui(V)=u*(V)+u2(AV)= (12-10~62+ (8.7-KIf'92=219-Kr12 B2

CymmapHasa cTaHgapTHas HeonpegeneHHocTb 6yaeT paBHa uc (V) = 15 MkB. 4T0 COOTBETCTBYeT OT-
HOCVUT efIbHOW CyMMapHoit cTaHaapTHoI HeonpeaeneHHocTu wuc (V)/V = 16-10-6(cm. 5.1.6). B gaHHOM npumepe
cama usmepsiemas BenmunHa (a He ee pasfnoxeHue) ABNSe T CA NMHEWRHOW PyHKLMel BENNUYNH, OT KO T OpPbIX OHA
3aBUCUT, C KoadhduumeHTamu c. = +1. M3 popmynbl (10) cnepgyeT, yTo ecnm Y = cIX1* crX2+...... ¢ cNXff a

N
KO3 PNLUMEH T bl HYyBCTBUT €/1bHOCT U C-NMPUHUMAIOT 3HadYeHua nac 1uam munyc 1, 1o u\ (y) = £ n2(x,).
-1

5.1.6 Ecnu dhyHKLUMOHaNbHaa 3aBUCUMOCTb UMeeTBNA Y = cX* X * ... X£vV, acTeneHup, npegcrasnsa-

10T CO60W n3BecTHbIe (C NpeHebpexnMo Manoil HeonpeaeneHHOCTbIO) Yncna, To gopmyny (10) 48 cymmapHoii
ZAvcnepcun MOXHo npeo6pasoBath K BUAY

N y)/yf = X[P/U(X,)IX. (12)

OT1a chopmyna umeeT Takoi xe BuA. 4To n popmyna (11a). HO BMOCTO CyMMapHoi gucnepcun m\ (y) B Hee

BXOAWUT O THOCU T efibHasA cymmapHas gucnepcus [nc(y)ly]2, a BMeECTO OLEHOKAUCNEPCUIA BXOAHBIX BENNYNH if(X)
— OLeHKM OTHOCUT enbHbIX gncnepcuii [n{x)!x]2. (OTHoCNTeNbHOI CyMMapHoOi cTaHgap THOV HeonpegeneH-
HOCTbIO M OTHOCUTENILHOW CTaHAapTHOW HeonpeAeNeHHOCT bio A1 KaXA0M BXOAHOW OLEeHKM 6yayT cooTBET-
cTBEHHO ncy)IW\ 1 n(x,)/|x,]; y *m0. x *0).

MlMpumeyvaHnel — Ecnm doyHKUMOHANbHAS 3@BUCYMOCTb UMEET BUA, NPOM3BEAEHNS CTENEHHbIX (OYHKLMIA OT
BXOAHbIX BE/IMYMH, TO €€ JIen<o NpeobpasoBath B /IMHENHYH 3aBUCMMOCTL (cM. 5.1.5) nyTem noactaHoBku X, =X,0(1 +7).

N
4YTO MO3BOSIAET NOAYYUTH NpUGAKeHHy dopmyny (Y - Y0)/ Y0 = £p,8(. Ecnu xe ncnonb3oBaTb onepauuto nora-
/-1
pUhMMUPOBaHNA. TO HOBble NepemMeHHble Z = 1nY n W, = 1nX, 6yayT cBA3aHbl TOYHON SIMHEHON 3aBUCUMOCTbIO:
Z=Inc + £p, W,
J1
MpumeuvaHune 2— Ecnukaxgoe p, meeT 3HaueHve Nnbo natoc 1. nnéo muHyc 1. To dhopmyna (12) npuHumaet

N
Bug [Uc(y)/yl2 = X Iu{X()!x,f. T. e. BATOM YaCTHOM C/ly4yae OTHOCUTE/IbHasi CyMMapHas AMCnepcusi OLEeHKN ynpocTo

paBHa CyMmmMe OTHOCUTEJIbHbIX rCU/ICI'IepCI/II‘/‘I BXOAHbIX OLEHOK X,.

5.2 KoppenupoBaHHble BXOAHble BE/IMYNHbBI

5.2.1 ®opmyna (10) n cBA3aHHbIE C HEl hopMynbl, Takne kak (11a) u (12), cnpaBeAIMBbl TONIbKO B TOM
cnyyae, ecnu BXOAHbIE BEMUYMHBI X, HE3aBUCUMbI U1V HEKOPPENPOBAaHHbI (B JaHHOM criyvae nog X,noHumarT
cnyvaliHylo BENMYUHY, B TO BPEMSA Kak COOTBETCTBYOLWAA eli hnu3nyeckas BeMymHa cUMTaeTcs NOCTOAHHON
HEN3BECTHOW — cM. npuMedaHue 1k 4.1.1). Ecnu kakne-nn6o n3X, B 3HaUNTENbHOW CTENEHN KOPPETUPOBaHHbI,
TO 3Ty KOppenayuo Heo6xoANMO NPUHUMAaTL B pacyerT.

5.2.2 [ECN1 BXOAHbl€ Be/INUMHbI KOPPENMPOBaHHbI, TO (DOpMyia AN CyMMapHoit gucnepcumn u (y) pe-

3ynbTata usmepeHus 6yaeTt UMeTb BUS,

y)= 1 i-|f--"-t/(xIxA=1(~-) m2(x,)+21 £ Jrrru(x1x), (13)

A€ X, U X ABAATCA OLEeHKaMU, COOTBETCTBEHHO X, M X,, @ U(XT X) = U(XT X) — OLLeHKa KoBapuauum x, u x. CTeneHb
KOPPEeNaunn Mexay X,u X; xapakrepnayeTcsi OLLeHKoii koadpuumneHta koppenayuu (C.3.6)

. . n(x,.x,)
rx/'x)= U(x,)u(x;) = (14)
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rae r(x,. x,)=r. x)mn- 1ar(x,x.)5+ 1. ECAn oOueHKN X, N X, HE3AaBUCUMbI, TO T (X,, X) = 0. 1 N0 N3MEHEHUI0
3HAYeHNS OAHOI M3 3TUX CNyyaliHbiX BENMUYUH HENMb3A NPOTrHO3MPOBaTb U3MEHEHME 3HAYeHUsa apyroli (6onee
noApo6HO AaHHbI Bonpoc paccmartpueaeTtcs B C.2.8. C.3.6 n C.3.7).

Mpn ncnonb3oBaHMM KOIPHPULUNEHTOB KOPPEALMN, KOTOPbIE IErYe UHTEPNPETUPOBATL, YUEM KOBapuauum,
KoBapuaynoHHoe cnaraemoe B hopMyse (13) MOXHO NpeacTaBuTb B BUAE

n-1 N
21 X m&-8 u(xYn(x)r(x, x1). 15
1y e &8 M MO (X, xD) (15)

Torpa cydyetom dhopmynbl (11b) dhopmyna (13) npuHumaeT Bug,
ne(y)= Xc2u2(x,)+2 1 £clcl«(xu(x/)r(xltx/). (16)

MpumeuaHune 1— BuyacTHOM cnyyae, KOraa Bce BXOAHbIE BE/TMUMHBI KOPPENMPOBaHHbI C Ko3thhmLmMeHTamm
Koppensuum 1 (x,. X) = + 1. bopmyna (16) ynpollaeTtcs 40 Buga

niy) =(xcn("> =

Mpy aTOM cymmapHas cTaHfapTHas HeonpegeneHHocTb uc (y) 6yaeT npeactaBnAaTb co6oii npocTo CyMMy
COCTaB/IALWMNX HEONPEJe/TEHHOCTN BbIXOAHOW BENMNYUNHDBI, KaXJ0e U3 KOTOPblX 06YCMI0BIEHO HeonpeesneH-
HOCTbIO COOTBETCTBYIOLLEli BXOAHON OLEHKMN X,. [OTy cymMy He cnedyeT nyTaTb € NOXOXMM N0 BMAy 06 UM
3aKOHOM CYMMMWpPOBAaHWS MOrpeLlHocTell — cTaHfapTHble HeonpeAeNeHHOCTU He SIBASIOTCA NOrpelHocTAMN
(cm. E.3.2)].

Mpumep — ecAaTb pe3aMcTOPOB HOMUHANbHLIM conpoTuBAeHneM R<= 1000 Om KaxAablii KannbpylT me-
TOAOM C/MYeHuns (HeonpefesIeHHOCTbI0 C/INYEHNA B JaHHOM Npumepe npeHebperawT) C 3Ta/lOHOM TOro Xe
HOMWHaNbLHOTO CONPOTUBNEHUA = 1000 Om. CTaHfapTHasa HeonpeaeneHHocTh 3TanoHa n (R.J- 100 mOm
yKasaHa B ero ceuieTenbcTBe 0 cepTudukaymn. PesaucTopsl COeANHAIT nocnefoBaTesibHO NpoBoAamu ¢
npeHe6pexmmo MasnbiM CONPOTMBAEHNEM ANA NOYYEHUS 3T anoHa conpoTusneHma R,ct HomuHanom 10 kKOm.

10
Takum obpasom, Riaf-f(R J- X S/ . MockonbKy Ans kaxaol napbl peancTopos r(X/. x" =r (RhRj)=+1 (cm.F.1.2.3,

npumep 2), To cnpasegnusa opmyna us npumedanunsa L na kaxgoro pesucTopa df/dx, = dRIdR, = 1n u(xj=
u(R;)=u(RJ (cm. F.1.2.3, npumep 2) NpuMeHeHne yKka3aHHoN hopMy bl aeT 3Ha4YeHne CyMMapHOn cTaHjap THoOM

10 | 10 1/2
HeonpegeneHHocTwu uc (Rial)= £ n(Rt) =100.1=10m. PesynbTaT uc (R/I(rt) = X>°2 I:I] =0,32 Om. no-
-1 -1
NyYeHHbI c oMol bto chopmynbl (10), 6yAeT HEBEPEH, MOCKObKY OH He yYMT biBae T KOPPensLuo Mexay conpo-
TUBNEHNAMM AeCATMPE3NCTOPOB, 0O6YCNOBNEHHYIO MpoLeAypoii KannbpoBKM 3 TasioHa.

M prumMmBYaHMe2— OueHkn gucnepcuii U2 (X,) N OLLEHKN KoBapuaumii u1(X,. XL, MOXHO paccMaTpuBaTb Kak
3/1EMEHTbl  KOBapWaLMOHHON MaTpuubl. JuaroHasibHbIMU 3/1eMeHTamMmn Tako MaTpulbl 6yayT gvcnepcum =u2 (X,).
a HegvaroHasbHbIMU — KoBapuauum Ly = t(x-, x,) = u(xy X,), i * j. Ecnu aBe BXoAHbIe BENNYMHBI HEKOPPENMPOBaHHbI, TO
COOTBETCTBYIOLUME 3/IEMEHTbI KOBAPUALWIOHHON MaTpuLbl 1, U O* paBHbl HyMt0. ECn Bce BXOAHbIE BE/IMUMHBI HEKoppe-
JINPOBaHHbI, TO BCE HeAnaroHasbHble 3/1IEMEHTbI PaBHbl HY/l0, U KOBapuaLlWoHHas MaTpuua 6yaeT AvaroHanbHOW (CM.
Takxe C.3.6).

MpumeyaHune 3— [N NOMyYEHUST YUCIOBBIX OLEHOK chopmyny (16) MOXHO 3anucaTtb B BUAE

nc(Y) = X X 2»2, x>
V-1

rae Z® — BennunHa, onpejenieHHas B npumevanun 2 Kk 5.1.3.
MpumeyaHune 4— Ecnmansa dyHKUMOHa/IbHOM 3aBUCUMOCTY, onpeaeneHHol B 5.1.6. Bce BXOAHbIE BEIMUYNHbI
X, SIBNSAOTCA KOPPeNMpoBaHHbIMK, TO B NpaByto YacTb hopMysbl (12) cnefyeT Ao6aBuThL cnaraemble Buga

N-1 N
2 X X[PA(x,)IxN[p.e(Xy)/xYr(x1 x,).
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5.2.30603HauMM Yepes p U I cpeaHue apudMeTUUecKme 3HaueHns, SBAAIOLLNECS OLeHKaMWU MaTemMaTu-

YECKMX OXNAAHWUA COOTBETCTBEHHO W L, ABYX C/yHYaNHbIX BE/IMYUH P U T U NOJYYEHHbIE U3 N HE3aBUCUMbIX Nap
OHOBPEMEHHbIX Hab0AeHNA O N T B OAWHAKOBLIX YC/IOBUSIX n3MepeHuii (cm. B.2.15). Torga koBapuayuio

(cm. C.3.4) p u T MOXHO NOAYYMTb MO hopmynie

@

rAe p* UT* — oTAeNbHble HABN0AEHUS BENIMYNH P UT COOTBETCTBEHHO, @ P U I PACCUUTLIBAIOT U3 HABM0AEHN

no copmyne (3). Ecnu B 4eiCTBUTENBHOCTN BE/IMUMHBI P U T HEKOPPEIMPOBAHHbI, TO OL,eHKa, NolyYeHHas no
topmyne (17). 6yaeT, kak npaBuao, 6/1M3Ka K Hyt0.

Takum 06pas3om, oLeHKy KoBapuaLum ABYX KOPPeNnpoBaHHbIX BXOAHbIX BETMUMH X, 1 X C oueHkamu X, K
Xj . NONyYEeHHbIMW N3 HE3aBUCKMbIX Nap NOBTOPHbIX 04HOBPEMEHHbIX HAG/IOAEHNI, paccunTbIBalOT N0 DOPMY-
ne wu(x,, x,) - s(X,.X,), rae s(X,, X,)nonyyatT no popmyne (17). OueHka koBapmauumn, noayyeHHas B
cooTBeTCTBMYU ¢ popmynoii (17), byaeT oueHKoi no Tuny A. Bbi60poUHbIi KO3 MUNEHT Koppenauum ansa x, u
X MOXeT 6bITb noayyueH us gopmynsl (14): r(xflx;)= r(X,. X )* s(X,. X )/[s(X )s(X)].

MpumeyaHune — Mpumepsl, B KOTOPbIX HEOBXOAVMMO MCMO/b30BATL 3HAYEHUS KOBApUAaLIMIA, paccuMTaHHbIX No
dopmyne (17). npusegeHsl B H.2 1 H.A4.

5.2.4 3HaunTeNbHaA KOppenauunsa Mexay AByMSA BXOAHbIMU BEIMYMHAMY MOXeT Habnogatbcsa B cnyyasx,
Korga Ans ux oueHnBaHMA UCNOb3YIOT OANH U TOT Xe U3MepUTeNbHbI Npu6op, OANH 1 TOT Xe 3TaNOoH WY O4HN
1 Te Xe cnpaBoYHble AaHHble, nMetL e 601bLlLY0 CTaHAaPTHYI0 HeonpeaeneHHoCcTb. Hanpumep, ecnm Mcnonb-
30BaTh OfWH W TOT € TEPMOMETP A1 BHECEHWNA TeMmnepaTypHOW NonpaBku B OL,eHKY BXOAHOW BENUYNHBI X 1
aHanornyHoli NonpasKW B OLLEHKY BXOAHOM BeNUYMHbI XT TO NOC/1e BHECEHWS NONPaBOK 3TN BXOAHbIE BENTMYNHbI
MOrYyT CTaTb CUIbHO KOppenmpoBaHHbIMU. O4HaKO B ONMCAHHOM NpUMepe KOppenaumMm BXOAHbIX BEMUYNH MOXHO
n3bexartb, eC/in B PyHKLMOHAaNbHYI0 3aBUCUMOCTb (1) BKAOUNTbL X, 1 X, 6€3 nonpaBoK, HO AOMO/THUTL ee PyHK-
LLMOHaNbHbIMW 3aBUCUMOCTSAMMU (C U3BECTHLIMU NapameTpamMmmn 1 U3BECTHbIMU CTaHAAPTHLIMU HeonpeaeneHHoCTA-
MU 3TUX NapaMeTpoB) yKka3aHHbIX BEIMYMNH OT TemnepaTtypsbl (KaNM6poBOYHbIMU XapakTepucTnkamm) — cm. F.1.2.3
nF.1.2.4.

5.2.5 Ecnu mexay BXOAHbIMW BEIMYMHAMUN UMEETCS KOPPENALUUs, 1 OHa 3Ha4YMTelbHa, To NnpeHebperaTh et
Henb3s. COOTBETCTBYOLME KOBapUaL M Npy BO3MOXHOCTY BapbUPOBaHWA 3HAYEHUI BXOAHbIX BENNYUH (CM. C.3.6,
npumeyvaHue 3) cnefyet oueHnBaTb IKCNEPUMEHTAIbHO UM UCNO/b30BaTh BCHO AOCTYMHYIO MHhopmaunio o xa-
pakTepe 3aBUCUMOCTMN BXOAHbIX BEIMYUH NPU UX BapuaLuuax Ansa oueHnsaHusa tuna B. Mpu oueHnBaHny ctenexHn
KOoppenaymm mexay BXOAHbIMU BENNYMHAMMW BAXHYIO PONb UrpaeT hnusnyeckas MHTYMLUSA, OCHOBaHHAsA Ha Hakon-
NIeHHOM onbiTe 1 06wWunx 3HaHuaAx (cm. 4.3.1 n 4.3.2). ocobeHHO B cayyasx, Korga koppenauuns obycnosrsieHa
BAMAHMEM 06LWMNX DAKTOPOB, TAKUX Kak Temnepartypa okpyxatlLieil cpebl, aTMocepHoe faBeHune v Bnax-
HOCTb. 3ayacTylo BiMSHMUE Takux (DakTopoB Ha B3aM03aBUCUMOCTb BXOAHbIX BE/IMYNH HE3HAUYNTENBHO, N 3TN
BEJINYNHBI MOXHO CUMTaTb HEKOPPETIMPOBAHHbLIMU. ECNN Xe BAnsiHMeM o6 mnx hakTopos npeHebpeyb Henb3s, T0
KOPPEenMpoOBaHHOCTb BXOAHbIX NEPEMEHHbLIX MOXHO YCTPaHUTb, BBEAA 3TN haKkTopbl B ABHOM BuAe B DyHKLMO-
HanbHY 3aBMCUMOCTb (1) B KayecTBe AOMOMHUTENbHbIX HE3ABUCUMbIX BXOAHbIX BEMNUYNH, KaK 3TO ONMCaHO
B 5.2.4.

6 OnpegeneHve paclIMPeHHOW HeomnpeaesieHHOCTY

6.1 BeogeHue

6.1.1 PaspaboTaHHaa Paboyeli rpynnoii no HeonpegeneHHoctTn Pekomerngaumsa INC-1 (1980). Ha KoTopoii
0CHOBaHO HacToslwee PykoBoACTBO (cM. BBegeHue), a Takxe paspaboTaHHble MKMB Pekomenpgauun 1 (Cl-
1981) n 1 (CI-1986). koTopbiMK INC-1 (1980) 66112 0g06peHa n BHOBb NoaTBepxaeHa (cm. A.2 nA.3). nogaepxu-
BaloT MCNOMb30BaHMe CYMMapHO cTaHAapTHOW HeonpeaeneHHoCTN ucy) B Ka4ecTBe KONIMYEeCTBEHHO! XxapakTe-
PUCTWKN HeonpefeNneHHOCTN pe3ynbTara usmepeHns. Bo BTopoil 3 BbllleykasaHHbIX pekoMeHgauunii MKMB co-
[epXxunTca npeanoxeHne, 4Tobbl TO. UTO ceiluac Ha3blBalOT CyMMapHOI cTaHAapTHOV HeonpeaeieHHOCTbIo ucly).
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«MCMOMb30BaNOCh BCEMU YHaCTHUKAMW Npu NpeAcTaBNeHnn pe3ynbTaToB BCeX MEXAYHAPOAHbIX CANYEHWNN 1
Apyrux pa6oT, NpoBOAUMBIX MOA 3rngoil MKMB 1 KOHCYNbTaTUBHbBIX KOMUTETOB».

6.1.2 XoTa napameTp ny) MOXeT CNYXUTb yHUBEPCasbHbIM CPeCTBOM BblpaXKeHWUs HeonpeAeneHHOCTH
pesynbTara U3MepeHus, 3a4acTyto B MPOMbILLIIEHHOCTH, TOProB/le 1 3aKOHOAATENIbHO PerynpyemMbix 061acTsXx,
HanpumMep, CBSA3aHHbIX C OXPaHOIi 30p0BbA 1 06ecnevyeHneM 6e30nNacHOCTU, pesysibTaT U3MepeHuii oKeH
6bITb NpeACTaB/IEH C yKa3aHeM 0xBaTbliBalOLero ero MHTepsana, B npegesiax KOToporo, Kak MOXHO 0Xugathb,
6yaeT HaxoauTbCA 66/blIas YacTb pacnpeAeneHuns 3HaueHnii, KoTopble 060CHOBaHHO MOTYT 6bITb NPUNKUCAHBI
n3mepsiemoli BenimunHe. BaxHoCTb Takoro Tpe6osanmns 6bl1a npusHaHa Paboueii rpynnoii, YTo NpUBeno K NosB-
nexunio naparpada 5 PekomeHgaunn INC-1 (1980). laHHOe TpeboBaHMe HaLL0 Takxke oTpaxeHue B PekomeHaa-
umm 1 (C W 981) MKMB.

6.2 PacwwupeHHas HeonpefesieHHOCTb

6.2.1 [lononHMTeNbHON Mepoli HeonpeaeieHHOCTU, KOTopas yAoBneTBOpPseT Tpe6oBaHU0 NpeacTaBeHns
MHTepBana B CMbIC/le, YyKa3aHHOM B 6.1.2, ABNAeTCsA pacluupeHHas HeonpejeneHHocTh, o603Ha4YaemMas CUMBO-
nom U. PaclumpeHHyto HeonpeaesieHHOCTb Noy4YalT YMHOXEHMEM CyMMapHOIi cTaHA4apTHOW HeonpeAeieHHo-
cTn nc(y) Ha KoadphuuneHT oxBaTa K:

U = kuc (y). (18)

Mpu aToM pe3ynbTaT M3MepeHns yao6HO BbipaxaTtb B Bue Y =y+U. o3HayalLLem, YT yyLleil oLeHKow
3HayYeHUs, NPUNMUCbIBAEMOTO U3MEPAEMOIA BeIMUNHE Y. ABNAETCSA Y MUTO MHTepBan oTy - Ugoy + U cogepxuT,
Kak MOXHO 0XunaaTb, 60/bLUYI0 YaCTb pacnpegeneHns 3Ha4yeHnit, KOTopble MOXHO C 4OCTATOYHbIM OCHOBaHUEM
npunucatb Y. [lpyroii bopmoii 3annucu Takoro nHtepeana bygety- (Yh Y iy +U.

6.2.2 TepMuHbl foBEpUTENbHbIW NHTepBan (C.2.27. C.2.28) npgoBeputenbHas BepossTHOCTb (C.2.29),
Hawegjwne NpMMeHeHne B MatemMaTnyeckoi ctaTUCTVKe 1 UMetoLLne TOUHYH0 hopMyINPOBKY, MOTYT 6bITb NprMe-
HeHbl K MHTepBasny, onpegensemMomy yepes U. TOIbKO NPU BbINO/THEHWUW ONpeAeneHHbIX YCN0BUiA. B yacTHocTy,
BCe COCTaBnAOlWME HeoNpeAeNeHHOCTH, BXxoasume B uc (y), 4O/DKHbI NpeAcTaBnAaTb co60ii oueHkM no Tuny A.
MoaTomy B HacTosiwem PykoBOACTBO NpunaratesibHoe «40BepPUTEsIbHbIN» MPUMEHUTENbHO K UHTEpBasy, onpe-
fensemomy yepes U, U KBEPOATHOCTU HAXOXAEHUS U3MePsieMOoll BEIMUYNHBI BHYTPU 3TOTO MHTEpPBasia He UCNoJlb-
3yeTcs. BMecTo «40BepuUTENbHOV BEPOSITHOCTU» UCNOb3YeTCsi TEPMUH «YPOBEHb foBepus». bonee TouHo, U
NOHUMaeTCs Kak napameTp, XapakTepusyLnii MHTepBaJsl, B KOTOPbI nonagaeTt pesy/ibTaT U3MepeHUst 1 KOTOPbIi
COLepXnUT GONbLUYI YacTb p pacnpefenieHnss BEpOSITHOCTEN, CBA3aHHOIO C pe3y/bTaToM U3MEpPEHUs U ero
CyMMapHO cTaHAapTHOW HeonpeAeneHHOCTbI0. Mpu 3TOM p SiIBNSETCS BEPOATHOCTbI0 0XBaTa UM YPOBHEM
f[0BepVA ANA 3TOr0 NHTepBana.

6.2.3 Npu Heo6X0AMMOCTH ANA UHTEepBana, onpeaensemMoro yepes U. oLeHNBAKOT M YKa3biBalOT ypOBEHb
poBepusa p. XoTs YMHOXeHMe ucly) Ha HEKOTOpbIit KO3 PULMEHT He faeT HOBOI MHbopMaumn, OHO No3BoNsAET
npeAcTaBuTb YXe MMelLLycs nHchopmalmio B Apyrom Bege. OAHako cnegyeT Takke Npu3HaTh, YTO B 60/bLLNH-
CTBE C/lyyaeB YpOBeEHb A0BepPUsi p (0CO6EHHO AN1s 3HAYEeHUI p. 61U3KUX K eauHuLe) 6yaeT BecbMa Heonpepge-
NEHHbIM HE TONbKO U3-3a OrPaHUYEeHHOCTU 3HaHWI 0 pacnpejeneHn BEPOSITHOCTEN, CBA3AHHOM Ccy u ucly)
(ocobeHHO 0 hopmMe «xBOCTa» pacnpefeneHns), Ho Takke BCeCTBME HEONpPefe/IeHHOCTM CaMOoro 3Ha4yeHus
ucly) (cm. npumevaHue 2 K 2.3.5,6.3.2. 6.3.3, a Takxe npunoxeHue G. B yactHocTn G.6.6).

MpumeyaHune — MNpegnoyTuTenbHble CNOCOOLI NpeACTaBNeHNs pe3ysibTata U3MepeHus B criydasix, koraa
Mepoli HeonpeaeneHHoCTH ABAsATCA ucy) 1 U. ykasaHbl, COOTBETCTBEHHO, B 7.2.2 1 7.2.4.

6.3 Bbi6op koappuumneHTa oxsata

6.3.1 3HaueHne KoahpuLMeHTa oxBaTa K BbIGNPaoT Ha OCHOBE YPOBHS [JOBEpUsi, TpebyemMoro 418 UHTep-
Banaoty- Upgoy + U. O6bIYHO K MPUHMMAET 3HAYeHUs OT 2 40 3, 0JHAKO B 0COObIX C/TyHasx 3HauYeHne K MoxeT
HaxoANTbCA BHE 3TUX rpaHuL,. O60oCcHOBaHHbIV BbIGOP 3Ha4YeHus /cTpebyeT 60/1bLIOT0 ONbITa M YETKOro NOHUMa-
HUSA. B Kaknx Lensax 6yfeT ncnonb3oBaH pesynbTaT U3MepeHus.

MprumMeyaHune — MOKET OKa3aTbCa Tak. YTO NpU NPEACTABNEHUM pe3y/ibTaTa U3MepeHnst B HEro He Gbina
BHECEHA MonpaBka b Ha M3BECTHbIN cucTeMaTUHeckuii apdhekT, a BMECTO 3TOr0 cAe/aHa NonbITka y4ecTb AaHHbIi a¢-
(hekT yepes yBenmueHre HeonpeaeieHHOCTH, NPUNUCAHHON pe3ynbTaTty n3mepeHus. Takux AeiicTBuil cneayeT nsberatb.
MonpaBk1 Ha W3BECTHbIE 3HAYMMbIE CUCTEMATUYECKMUE SPAIEKTHI HE BHOCAT B PE3yNbTaT U3MEPEHUS TO/BKO B KpaiiHe
peaKux, 0cobbIx Cydasx (OAWH U3 NPUMePOoB NpuseaeH B F.2.4.5). OueHMBaHUe HeomnpeaeneHHoCT! pesynbtara name-
peHVsi He cneflyeT NyTaTb C NPUNMCHIBAHNEM «TapaHTUPOBAHHBIX» rPaHUL, ANS KAKON-MG0 BEIMUMHBI.

6.3.2 B ugeane 66110 6bl XenatenbHO MMeTb BO3MOXHOCTb OnpeaenunTb 3HavyeHune K (M. COOTBETCTBEHHO,
nHtepsan y = U - y * kuc{y)]. oTBevawuiee BoibpaHHOMY YpOBHIO foBepus, Hanpumep 95 % wunam 99 %, n.
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Hao60poT, 4715 BbIGPAHHOIO 3HAYEHUA K U CBA3AHHOIO C HUM UHTepBana onpeAennTb COOTBETCTBYOL U YPOBEHb
posepuda. OfHaAKO 3TO He BCerga /ierko peasn3osaTb Ha NpakTUKe, NOCKO/IbKY TpebyeT TOYHOro 3HaHUs Buaa
pacnpefeneHus BepoATHOCTEN, XapakTepn3yemoro pe3ynbTaToM U3MepPeHNa Y 1 ero CyMMapHoOi cTaHaapTHOW
HeonpegeneHHOCTbIo K:(y). XOTA 3TK napameTpbl O4YeHb 3HAUYNMbI, X 3HAHWUA HeL0CTaTOYHO AN onpejeneHns
NHTEpPBasIOB C 3afjaHHbIMU YPOBHAMM [lOBEPUS.
6.3.3 PekomeHgaums INC-1 (1980) He ycTaHaBnMBaeT cnocob onpefeneHns COOTHOLWEHUSA Mexay /Tup.

OTOT BONPOC paccmaTpuBaeTcs B NpuaoxeHun G. npegnoytuTenbHbIi cNOC06 YyCTaHOB/IEHNSA COOTHOLLEHUSA MeX-
Ay K up npuBegeH B G.4. a o6wunii BbIBOA NO pe3ysibTaTam paccmMoTpeHnsi — B G.6.4. OgHaKo 3a4acTyr MOXHO
npuU3HaTb 4ONYCTUMbIM YNPOLLEHHbIW NOAXOA, U3N0XeHHbI B G.6.6 A4Nna cuTyaluunii, korga pacnpegeneHne Bepo-
ATHOCTEN C OueHKamMun ero napameTpoB Yy U uc(y) 61M3K0 K HOpManbHOMY, a Yncno 3P PEKTUBHBIX CTENEHEN
cB060/bI NPY OLeHNBaHNUM UC(Y) 4,OCTATOYHO BEIMKO. B 3TOM YacTo BCTpeyaLWweMcsa Ha NpakTuke cayvyae MOXHO
NPUHATb, YTO 3HAYEHUEe K = 2 COOTBETCTBYET UHTepBasny C ypoBHEM AoBepus, 61n3kum K 95 %, a 3HavyeHue
K = 3 — WHTepBany c ypoBHeM goBepus, 61n3kum kK 99 %.

MpumMmeyaHune — MeTog onpegeneHuns yicna apgekTMBHbIX cTeneHeli CBo6oAb! AN OLEeHKU Uc(y) npusegeH
B G.4. OnpeaenvTb, NPUMEHVM NN AAHHbIA MeToZ, ANS KOHKPETHOTO W3MEPEHWSI MOXHO C NMOMOLLblo Tabnuubl G.2
npunoxenns G (cm. G.6.6).

7 MpeacTaBrieHne pe3y/ibTaTOB OLEHUBaHUS HeorpeaeneHHOCTH

7.1 O6wmne pekomeHaaumnm

7.1.1 Kak npaBuo, nNo mepe NpoABMXKeEHNS BBEPX N0 Mepapxumn nsmepeHunii TpebyeTcs Bce 60/blue MHop-
MaLumn 0 TOM. Kak 6bln NoyYeHbl pe3ybTaTt MU3MepeHUin n ero HeonpegeneHHocTb. OgHako Ha N 60M ypoBHE
nepapxuu, 6yfb ToO U3MepeHns B TOProesie Uan A5 NPOBEPKN BbINOMHEHNS HOPMATUBHbIX TPe60BaHUNA, TEXHU-
Yyeckne NsMepeHns B NPOMbILLIEHHOCTU, U3SMEPEHUS Ha HUSLIUX CTYNEHSAX NOBEPOYHOI CXEMbI, B HAYYHO-TEXHU-
YeCKUX U akafeMnyecxux ncciefoBaHmnsax, Npy co3gaHm NPOMbILLTEHHbIX MEPBUYHbIX 3TA/IOHOB, B HALMOHAJIbHbIX
MeTpOI0rMyecknx MHCTUTyTax (naboparopusax) nnu B pabortax no nuuunatuee MBMB. gonxHa 6bITb fOCTYNHA
BCS UHDopMaLus, Heobxoanmas AN NPOBEPKM KauecTBa BbINOSIHEHHbIX U3MepeHnii. Pa3Hnua 3akioyaeTcs B
TOM. 4YTO Ha HU3LWUX YPOBHAX nepapxun 60/bLllyo 4HacTb HE0H6XO0AUMON MHEpOPMAL MM MOXHO NONYUYNTb U3 OTYe-
TOB O KaIMBPOBKE N NCNbITAHUAX, METOAUK UCNbITaHWIA, cepTudnkaToB KannbpoBKM, PyKOBOACTB NO aKcnayarta-
LW, MeXAYHapPO4HbIX N HALMOHa/IbHbIX CTAHAAPTOB, MECTHbIX 3aKOHO4aTe IbHbIX aKTOB.

7.1.2 Korpga nHdopmauus 06 nsmepeHumm, Bkoyas cnocob oLeHnBaHnsa HeonpeesieHHOCTH, flaeTcsa CCbi-
KOl Ha COOTBETCTBYIOLLME AOKYMEHTbI (Hanpumep, cepTudmnkart, CoOCTaB/IEHHbIN N0 pe3ynbTaTam KanbpoBkm)
KpaliHe BaXHO, YTOObI 3TN JOKYMEHTbI NOAAepXNBaIUCb HA COBPEMEHHOM YPOBHE 1 COOTBETCTBOBA/IN MPUHATOMN
Ha AaHHbI/i MOMEHT METOL0M0TUN N3MEPEHMWIA.

7.1.3 B NpOMbILLIEHHOCTY U TOProB/ie Kaxblli leHb NPOBOAUTCA OTPOMHOE YMCN0 N3MepeHuin 6e3 noapo6-
HbIX OnucaHunit HeonpegeneHHocTU. O JHAKO MHOTVE U3 HUX BbIMOJTHAIOT C NPYMEHeHNeM NpUbopoB, noasexatynx
nepuoanyeckoil noBepke nan kannbposke. Eciv n3BecTHO, 4TO NPMGOPLI Y4,0BNETBOPSAIOT TEXHUYECKUM YCI0BU-
AIM MU PaAcnNpPOCTPaHAIOLWMUMCS Ha HUX HOPMAaTUBHbLIM OKYMEHTaM, TO 3a HeonpeAeeHHOCTY X NoKasaHuii MoX-
HO MPUHATBL Ty, YTO yKasaHa B 3TUX JOKYMEHTax.

7.1.4 XoTa Ha npakTnke o6bem nHdopmaunm, Heo6XoANMBbINA ANA NpefcTaBNeHNA pe3ynbTaTa u3MepeHus,
3aBUCUT OT ero npegnonaraemMoro UCnoib30BaHuUs, 06K MPUHLMUN OCTAETCA HEM3MEHHBIM: Nyylle, 4To6bl 06beM
MHopMaL MK 6bln1 N36LITOUYHBLIM, HEXEsIN He,oCTaTOuHbLIM. B yacTHoCTH, cnegyeT

a) ACHO onmcaTb MeTobl, MCNO/Ib30BaHHbIE A1 NONYyYeHNa pe3ybTaTta U3MepeHns 1 ero HeonpegeneHHo-
CTN N3 3KCNepUMeHTasbHbIX HablA4eHNIA N MHOW AOCTYNHOW nHopMaLuu;

b) NepeyncnnTbL BCe COCTaBNALW e HeonpeJe/IeHHOCTH U NOAPOBHO ONucaTb, Kak OHU Obl/IN OLLeHEHbI;

C) NpefCcTaBUTb aHaIN3 faHHbIX TakKUM 06pa3oM, YTO6blI MOXHO 6bI/10 1ETKO NPOCAeANTL BCe 3Tanbl BblYnC-
NeHunii n. Npu Heo6XxoANMOCTH, UX NOBTOPUTD;

d) ykaszaTb BCe NonpaBKN U KOHCTAHTbI, MCNOJIb30BaHHbIe NPpu aHannse, N ykasaTb MCTOYHUKN UX Nosyye-
HUS.

Mpu BbINO/IHEHNK BbllLeyKa3aHHbIX TpeboBaHuii cnefyeT 3a4aBaTbCs BONPOCOM, 4OCTATOUYEH /1M 06beM
npefcraBnseMoi MHopmaLunm 1 JOCTATOUHO /1M ACHO OHA U3/10XeHa, YTOObI MPUBOAUMBIA pe3ynbTaT Bnocnes-
CTBUW MOT 6bITb CKOPPEKTUPOBAH B C/ly4ae NOCTYyN/EeHNA HOBbIX AAHHbIX.

7.2 YacTHble pekoMmeHaauunu

7.21 Ecnun mepoii HeonpegeneHHOCTH pesynbTarta U3MepeHus ABAseTCcs CyMMmapHas ctaHjapTHas Heo-
npegeneHHocTb ncy). TO Npy NpeAcTaB/eHun pesynbTaTa U3MepeHuns cnegyer:
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a)faTb noApobHOe onpefeneHne namMepaemMoli BeNNYnHbl Y;

b) NPUBECTMN OLLEHKY Y U3MEPAEMOi BENNYMHBI Y U CYMMapHOW cTaHAapTHON HeonpeeneHHOCTH uc(y) ¢
yKasaHuern e AuHNL, 3MepeHuii:

C) Npu He06XoAMMOCTM YKa3aTb OTHOCUTE/IbHYI0O CyMMapHYH0 CTaHAapTHY HeonpeaeneHHocTb uc(y)/ iy I.
y * O

d) patb MHOpMaLWio, yKa3aHHy B 7.2.7. UNn cocnatbCs Ha COOTBETCTBYIOW WA ONy6/NKOBaHHbIN AOKY-
MEHT.

Ecnu ecTb ocHOBaHWsA npegnonaratb, YTO NPU UCMOb30BAHUN Pe3y/ibTaToOB U3MEPEeHUs 4pyrumun nuuamm
MM MOXeT NoTpeboBaTbCsA AONOMHUTENbHAA MHOpPMaLMa 06 M3MepeHun, HanpuMmep ANs pacyeTa koaduuneHTa
oxBaTa WUan Nyylero NOHNMaHNsA yCcroBUin n3mepeHus, To 4ONOMHUTENBHO PEKOMEHAYETCS yKa3blBaTh:

- OUEeHKy uncna achhekTUBHbLIX cTENEHE cBO6OAbI (cm. G.4):

- CyMMapHble cTaHAapTHble HeonpeaeneHHoOCT OTAeNbHO AN OLEHOK no Tuny A. AcAly). u no Tuny B,
ncB(y). a Takxe uncno ahPeKTUBHbIX CTENEHEN cBO6OAbI, COOTBETCTBEHHO, V,,A1n voffB (cMm. G.4.1. npumeya-
Hue 3).

7.2.2 Mpwu ncnonb3oBaHnn ncly) B kKa4ecTse Mepbl HeonpeaeNeHHOCTN N3MePEeHUa NPeanoYTUTENbHO BO
n3bexaHune pasHoUTEHUN NCNONb30BaTb OA4HY U3 YeTbipex POPM 3anncu pe3ynbLTaToB U3MepeHuns (B HUxXecneay-
I0WMX NpYMepax NpeAcTaB/eHna pesyibTaTta uU3MepeHna npegnonaraeTcs, YTo usmMepseMoli BeIMYNHON ABNSAET-
CS Macca TaaTa/loHa C HOMUHaNbHbIM 3HadeHnem 100 r: ecnu B JOKYMEHTe, r4e ykasblBaeTcs pesynbTar,
Be/iMuMHa ucly) yxxe 6blna paHee onpefeneHa, To C/10Ba «CyMMapHas cTaHAapTHas HeonpeaesieHHOCTb» B CKOG-
Kax 4151 KpaTKOCTU MOXHO ONYCTUTB):

1) «T, =100.02147 r (cymmapHas cTaH4apTHas HeonpegeneHHoCTb): uc= 0,35 mr»:

2) «Ta=100,02147(35) r, rae yncno B ckobkax — (CymmapHas cTaHgapTHas HeonpeaeeHHOCTh) NCABYX
MaAWnx paspagos pesybrara uamMepeHuns»;

3) «T. =100.02147(0.00035) r. rae uncno B ckobkax — (CymmapHas cTaHfapTHas HeonpefesieHHOCTb) UC
B TeX Xe eAnHuuax nsmepeHus (r)»;

4) «T, =(100.02147 + 0.00035) r. rae yucno, crtoswee nocne 3Haka «t», — (CymMmmapHas ctaHgapTHas
HeonpejesieHHOCTb) Nc(a He O0BEPUTE/IbHbIN NHTEpPBa)».

MpumeyaHune — lNpeacrtasneHns C NCNOMb30BAHNEM 3HaKa «*» crieflyeT No BO3MOXHOCTU usberatb,
NOCKO/IbKY €ro TPaAWLUMOHHO UCNONb3YIOT ANSA YKa3aHUs WHTepBaa, COOTBETCTBYIOLLLEr0 HEKOTOPOMY BbICOKOMY YPOBHIO
[l0Bepus, 1 MO3TOMY 4MC/IO, Criedytolee 3a 3TUM 3HAKOM, JIerko CnyTaTb C paclUMpPeHHOW HeonpeAeneHHOCTbIo (CM.
7.2.4). BO3MOXHOCTb HENPABWU/ILHOTO UCTO/IKOBAHUS HE UCKTIOYAET AaxKe MOSACHUTESbHbIN TEKCT B CKOOKax (CM. nepeuymc-
neHne 4)}, Tem 60/1ee, 4TO 3TOT TEKCT MOXET ObITb, HANPUMEP MO HEBHUMATENLHOCTU, OMyLLeH. Mo cyTu, B AJaHHOM C/lyyas
3anncb Y =y + br(y) MOXET 6blTb MHTEPNPETMPOBaHa Kak ykaszaHue pacluMpeHHoi HeonpeaeneHHoCTU ¢ KoaduLmen-
ToM oxsBata K = 1 wam uHTepsana y - ucy) £ Y £y * udy) c onpefenieHHbiM ypoBHEM A0BepUSA P (MO0 YMONYAHUIO
CBA3aHHOro C HOpPMaslbHbIM pacnpegenexmeMm — cMm. G.1.3). OgHako ynoTpebneHve ncly) B TakoM KOHTEKCTe (C Masibim
3Ha4YeHVeM ypoBHA foBepusl) masioonpasgaHo (cm. 6.3.2 n npunoxenune G).

7.2.3 Ecnv mepoii HeonpeaeneHHoCTH pesynbTata uU3mepeHuns ABnseTcsa pacluMpeHHas HeonpeaeneHHocTb
U =kuc(y). To Npu npeacTaBneHunmn pesynbrara uUsmepeHus cnegyer:

a) faTb noApo6HOe onpefeneHne n3mepsieMoi BeMYuHbl Y;

b) ykasaTb pe3ynbTart nsmepeHusa B uge Y =y ¢ U c ykazaHnem eguHul usmepeHuii anay m U\

C) NpM Heo6X0AUMOCTY YKa3aTb OTHOCUTESIbHYIO pacluupeHHyo HeonpedeneHHocTb U lly |,y * O:

d) ykasaTb MCMOMb30BaHHOE A/ MOJIyYEeHUSA paclMPeHHOl HeonpeaeneHHOCTN 3HavYeHne K (Mau. ans
ypo6cTBa Nnonb3oBaTtenel pesynbtara MU3MepeHus, npuBecTn n kK, nudady)l;

e) ykasaTb NpubAn3NTeNbHbIN YPOBEHbL OBEPUA ANA MHTEpBANay + Y U NOACHUTb, Kak OH Obl/1 onpegeneHx,

f) gaTb MHOpMaLmio, ykasaHHyo B 7.2.7. UAN cOcNaTbCsA Ha COOTBETCTBYIOLW NI ONYy6ANKOBaHHbI AOKY-
MEHT.

7.2.4 Npu ncnonb3osaHmn U B kayecTBe Mepbl HeonpeaeneHHOCTN U3MePEHNA NPeaAnoYTUTENbHO ANA Hau-
60/blUeli SCHOCTU NCMONb30BaTh CeAyoLyo (hopMy 3anncu pesynbTaTa UsMepeHns (B HUxecneayrowem npu-
Mepe c/fioBa B CKOGKax AN KPaTKOCTU MOXHO ONyCTUTb, eCAu nepej 3aTUM B AOKyMeHTe, npeAcTasnstolem
pesynbTaTbl usmMepeHus. U. ucu /ryxe 6bi1m onpegenetsl): « T, = (100,02147 + 0.00079) r, rae uncno, crosiuee
nocne 3Haka «+», — (pacwmpeHHas HeonpegesnieHHocTb) U =kuc. nofyyeHHasa ana (CyMMapHoOii cTaHAapTHO
HeonpegesneHHocTn) nc= 35 mr u (koadpduyneHTa oxsata) K =2.26. COOTBETCTBYIOLEr0 YPOBHIO foBepus 95 %
ana [-pacnpepenenns cv =9 cteneHaMn cBoboabl».

7.2.5 Ecnu Bnpouecce usmMepeHns onpegensioT 6osee ogHON M3MepseMoii BENIMUMHLI, T. €. NoslyyarT
ABe unn 6onee BbIXOAHbIX OUEHOK Y, (cM. H.2. H.3 n H.4). To B fONO/IHEHNE K 3HAYEHUAM Y, n uc(yt) cnegyeTt
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yKasblBaTb 3/IEMEHTbI KOBapuauuoHHOW maTpuubl o(y, Y,) WK afnemMeHTbl r(y, yj) MaTpuubl KO3 PULNEHTOB
Kkoppensuum (C.3.6. npumeyaHue 2) (Man. NnpeanoyTUTENbHO, NTe. napyrue).

7.2.6 OueHKNy U cTaHfapTHOI HeonpeaeneHHocTH i/c(y) unu pacwmpeHHoi HeonpegeneHHocTn U He cne-
AyeT NpUBOANTbL C N3B6bITOYHON TOYHOCTbLIO. O6bIYHO A4NA uc(y) 1 U. a Takxe ANA cTaHAapTHbIX HeonpeaeneHHo-
cTei n(x,) BXOAHbIX OLLeHOK X, 4OCTATOYHO yKa3biBaThb ABe 3Havalme undpbl, XOTS B HEKOTOPbIX C/IyYasx MOXeT
okasaTbCs HEOH6XOAUMbBIM COXPaHMTb 60/bLUe 3HaYaLW X Ludp, 4To6bI N3bexaTb NOrpeLHoCcTel OKpyr1eHns B
nocneayoLmnx pacyerax.

Mpu coobLeHnn OKOHYATE TbHbIX Pe3y/IbTaTOB MHOTAA MOXET 6blTb YMECTHbIM OKPYr/ieHne K 60bLemy.
Hanpumep, nc(y) = 10.47 mOM MOXHO OKpyriuTb 4o 11 MOm. OfgHako v 34ech criefyeT pPyKoBOACTBOBATLCS, B
nepsyl oyepefb, 34paBblM CMbIC/IOM. Tak. B C/lydae pac4yeTHOro sHayeHuns u(x,) = 28.05 k' cnepyeT ykasbiBaTb
n(x.) = 28 k'y. BXogHble N BbIXOAHbIE OLLEHKM CneAyeT OKPYrNAaTh Takum 06pa3oM, YTo6bl OHM COOTBETCTBOBANN
npeaAcTaBNeHUSM COOTBETCTBYOLW X HeONpeAeNneHHocTeln. Hanpumep, ecnm y = 10.05762 OM 1 uc(y) = 27 mOm,
TO pe3ynbTaT U3MepeHus y criegyeT ykasbiBaTb kak 10.058 Om. Mpu npeactaBneHnun koadhuuneHTa koppens-
Lun. 6113KOro 10 abCcoNoTHOMY 3HAYEHUIO K eAUHNLLE, CNefyeT yka3biBaTb TPU 3Havalme uudpbl.

7.2.7 MNpun nogpo6HOM ONMCaHUM TOro, Kak 6blIn NOMyYeHbl pe3ynbTaT U3MEPEHNS U ero HeonpegeneH-
HOCTb. He06X0A4MMO CnefoBaTb pekomeHgaunam 7.1.4, T. e. ykasblBaTb:

a) 3HaueHue Kax/oi BXOAHOI OLEHKN X, U ee CTaHAapTHOW HeonpefeneHHOCTN U(X,), a TakxXe TO. Kak OHK
6bINN NONYYeHbI;

b) OLEHKM KoBapuauuii nam koaguLUMeHToOB Koppensauumn (Iyywo nuTe. napyrue) 415 BCEX KOPPEeNnpoBaH-
HbIX BXOAHbIX BE/INYUH, & TaKKe MeToAbl, NCNO/b30BaHHbIE A5 NONYyYEHNA ITUX OLLEHOK;

C) uncno cteneHelt cBo60Abl ANA CTaHAAPTHON HeonNpeaeneHHOCTH KaX0 BXOAHON OLLEeHKM, a Takxe To.
KaKk3To YMcno creneHeli cBo60bl 6b1S10 ONpeaeneHo;

d) dyHKuMoHanbHyo 3asucumoctb Y = f(X., X2...... XH). MNpn Heo6XxoAMMOCTN MOTYT ObITb NPUBEAEHDI
YyacTHble Npon3BoAHble (KoadhuLmeHTbl YyBCTBUTENbHOCTH) dfidx,. PekomeHayeTcsa Bcerga ykasbiBaTb 3Have-
HUS KOA(DPULNEHTOB YYBCTBUTENIbHOCTU, NONIYYEHHbIE IKCMEPUMEHTANbHbLIM NYTEM.

MpuMeyaHue — Mockonbky hyHKLMOHabHAsA 3aBUCUMOCTb f MOXET 6bITb BECbMa CNOXHOW Un He AonyckaTb
npeAcTaB/ieHVs B IBHOM BuAg, a TOMbKO B BUAE PacyeTHOro airopuTMa, TO He BCerga BO3MOXHO ykasaTb BWf, 3TOW
3aBMCUMOCTU 1 3HAYEHUA ee NPOU3BOAHBIX. B Takmx cnyyasx (yHKUMOHa/IbHYO 3aBUCUMOCTb / cnefyeT onucatb B
camMbix O6LMX YepTax WM JaTb CCblIKY Ha KOMMbIOTEPHYIO MporpaMMy, peanvsyiollylo anropuTM pacyeTa. B no6om
cnyyae npuBogumMast UHopmaums Ao/mMKHA BbITb 4OCTATOUHOM, YTOObI NOHATL, KakMm 06pa3omM 6blIn NOMyHeHb! OLEeHKa
y 13MepsieMoli BENMYMHbI V 1 ee CymMMapHasi cTaHfapTHas HeonpeAeneHHoCTb udy).

8 KpaTtkoe onvcaHuve npoueaypbl OLEeHUBaHUS 1 NpeAcTaB/eHNS
HeonpeaeIeHHOCTU

Mpoueaypy oueHMBaHUA U NpefcTaBNeHNs HeonpeaeIeHHOCT N3MEPEHMS COMTacHO HacToslweMy Pyko-
BOACT BY MOXHO NpeAcTaBuTb B BUAE NOCNeA0BaTEe/IbHOCTU C/eyoLW X 3Tanos:

1) BblpaxatoT CBsiI3b MeXAYy U3MepAeMOoil BEIMUMHON Y 1 BXOAHLIMU BeNUUMHAMM X,, OT KOTOPbIX OHa
3aBUCUT, B BUAe PYHKUMOHanbHOM 3aBucumocTtn Y =f(X,.X2..... Xu). ®yHKuMs /gonxkHa cogepxaTb BCe BENU-
YMHbI. BK/OYAS NOMPaBKX M NONPaBOYHbIe KO MULNEHTbI, KOTOPbIE MOTYT CYyLLLECTBEHHO MOBANUSATL HA Heonpe-
[leNeHHOoCTb pedynbTarta nsmepeHus (cm. 4.1.1 n4.1.2).

2) MonyyatoT OLEeHKY X, BXOAHOW BENUUMHBI XtNn6o Ha OCHOBE CTAaTUCTUYECKOTO aHanu3a paga Habnwoae-
HWIA. Nnn6o gpyrumu cnoco6amu (cm. 4.1.3).

3) OueHunBalT CTaHAap THYIO HeonpefeneHHOCT b U (X) KaxA0i BXOAHON OLLeHKN XTI [115 BXOLHOW OLLeHKH,
NoJIy4eHHON U3 CTaTUCTUYECKOTro aHann3a psiga HabnaeHni, oLeHKy CTaHAapTHOW HeonpeaeieHHOCTM nonyya-
10T cornacHo 4.2 (oueHuBaHne cTaHAapTHOW HeonpeaeneHHOCTH Tuna A). NS BXOLHOW OLEHKU, NONy4YeHHOW
ApyrMun cnocob6amm, OLeHKy CTaHAapTHOM HeonpeaeneHHOCTU NMoyyaloT cornacHo 4.3 (oueHnBaHne cTaHfapT-
HOW HeonpegeneHHocTy Tuna B).

4) Ecnu cpefn BXOAHbLIX BENIMUUH €CTb KOPPENUPOBaHHbIe MexXay CO60M, TO OLEeHNBAKOT UX KoBapuauum
(cm. 5.2).

5) PaccuuTbiBaloT pe3ynbTaT U3MepeHus, T. e. HaXo4AT OLeHKY y n3mepsaemoii BeIMYMHbI N0 PYHKLMOHANb-
Holi 3aBMCUMOCTM f. UCMONb3ys B KAYECTBE apryMeHTOB X, OLLeHKM X, NOJyYyeHHble Ha aTane 2 (cM. 4.1.4).

6) OnpeAensoT CyMMapHylo cCTaHAapTHYI0 HeonpeAeneHHocTb uc(y) pesynbTata U3MepeHnay /10 CTaH-
[apTHbIM HeonpeesIeHHOCTSM U KoBapuaLam BXOAHbIX OLeHOK, kak onucaHo B pasfesne 5. Ecnu B pesynbTate
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n3MepeHns onpeaensaioT OLEeHKM ABYX U 60nee BbIXOAHbIX BENIMYMH, TO pacCunTbiBalOT X KoBapuauun (cm. 7.2.5,
H.2. H.3uH .4).

7) Ecnn TpebyeTca 3HaTb paclLMpeHHyto HeonpegeneHHocTb U ansa onpefgenendusa nitepsana oty - ¢ go
y * U. B npefenax KOToporo, NpeAnosioxX1TeNbHO, Haxo4uTcsa 6onbluan YacTb pacnpefeneHns 3HayeHuid, KoTo-
pble MOXHO C 40CTaTOYHbIM OCHOBAHMEM MpunucaTb U3MepSAeMOil BeMYnHe Y, To CYMMapHy cTaHAapTHYIO
HeonpefesieHHoCTb UC(y) YMHOXatoT Ha KoathhuLMeHT oxBaTa K. 06bI4HO NPUHUMAIOLW NI 3HAYEeHUs B AnanasoHe
0T 240 3.4T06bI NONYYMTb 3HaYeHne U no popmyne U = knc(y). 3HaueHne K BbIGUparT, MCXOAA U3 XKenaemoro
YPOBHA f0Bepusa Ans nitepsanay -17g0y + @ (cm.6.2.6.3u ocobeHHO npunoxexne G. rae paccmaTpmsaeTcs
BbI6GOP 3HAYEHNS K. 06ecneynBaloLLero ypoBeHb OBepUs, 6AN3KUIA K 3aaHHOMY).

8) MpepcTtaBnAlT pe3ynbTaT UI3MEpeHnUs 'y BMecTe C ero CyMMapHOol cTaHA4apTHON HeonpeAeneHHOCTbI0
nc(y) Unn paclwMpeHHon HeonpegeneHHocTolo U cornacHo 7.2.1 unm 7.2.3 ¢ nCcnosib30BaHWEM OAHOI 13 hopm
npefcTaB/ieHNs CornacHo 7.2.2 unu 7.2.4. YxasbiBaloT (CM. pasgen 7) cnocob nonyyeHus y n uc(y) nam U.
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MpunoxeHne A
(cnpaBouHoe)

PekomeHpgaunn Pabouei rpynnbl no HeonpegeneHHoctTn 1 MKMB

A.1 PekomeHpauus INC-1 (1980)

Pabouas rpynna no HeonpeaeneHHoOCcTH 6bina co3BaHa MBMB B okTabpe 1980 r. no nHuumatee MKMB v noaro-
ToBM/A NOAPOGHBI OTHeT, 2aBepLuakxauiica Pekomengaumeii INC-1 (1980) (2). TeKCT KOTOPOIi NPUBELEH HUXKE.

«1) HeonpegeneHHOCTb pesynbTara u3mepeHns 06bIYHO COCTOUT U3 HECKONbKMX COCTaBSAOWWMX, KOTOPbIE MOX-
HO CrpynnmpoBaTth B fiBe KaTeropun B 3aBUCMMOCTY OT Cnocoba MX OLeHNBaHWS:

- A — cTatucTuyeckumMmn Metogamu;

- B— apyrumu metogamu.

He Bcerga BO3MOXHO YCTaHOBUTb NMPOCTOE COOTBETCTBME MeXAY kaTteropusmu A n B v TpaguumMoHHO UCNoNb30-
BaBLUMMCS 0 3TOTO pa3fefieHneM Ha «CiyvaiiHble» U «cucTemaTuyeckne» HeonpeneneHHocT. TepMUH «cucTematu-
yeckas HeonpefeneHHOCTb» MOXET BBOAWTL B 3abnyxAeHne, 1 ero npuMeHeHus cnepyet nsberatb.

JTo60ii NOAPOGHLIA OTYET O HEONPELENEHHOCTY O/HKEH COAEPXAaTb NOJHbLIA CNNCOK COCTAB/SALMNX C YKa3aHNeM
ONS KaXKAOW M3 HUX MeToAa, KOTOPbIM Gblia NoJlyYeHa OLeHKa.

2) CocraBnsiolme, OTHOCSLLMECS K KaTeropum A. xapakTepusytoTcsi BbIGOPOUHbIMK AncnepcusiMu s2 (unu Bblbo-
POYHBIMW «CTAaHAAPTHLIMU OTK/IOHEHUAMMW» S) W YUC/IOM CTeneHei cBo6oabl V,. Mpy HEO6XOAMMOCTMN credyeT yKasbl-
BaTb KoBapuauum.

3) CocraBnsiowime, OTHOCALMECS K kaTeropun B. cneflyeT xapakTepu3oBaTb BeIMYMHAMU W2, KOTOPbIE MOXHO
paccmaTtpuBaThb Kak annpokcymaLmmn Aucnepcuii, CylecTBoBaHne KOTopbIx npegnonaraetcs. Mpu 06paboTke faHHbIX 12
cneflyeT MHTEPNPeTUPOBaTb Kak AUCMepcum, B L — Kak CTaHAAapTHbIe OTK/IOHEHWSA. AHAIOMMYHLIM 06pa3oM, Npu Heo6-
XOAMMOCTU. paccMaTpuBatoTCs KoBapuaLum.

4) CymmapHasi HeonpefeneHHOCTb [O/KHA XapaKkTepnu3oBaTbCa YMC/I0BbIM 3HAYEHWEM, MONYYEHHbIM B pPe3ysib-
Tare 06bI4HOrO cnoXeHus gucnepcuin. CymmapHas HeonpeaeneHHoCTb U ee COCTaBNALLME AO/MKHbI ObiTh BbIPaXKEHbI
B BUJE «CTaHAAPTHbIX OTKIOHEHUI».

5) Ecnn B 0cO6bIX cyyasx B Lensx nonyyeHus oblieli HeonpeaeneHHOCTU He06X0AUMO YMHOXMTb CyMMapHYyH
HeonpeAeneHHOCTb Ha HEKOTOPbI MHOXWUTESb, TO 3TOT MHOXWUTE b JO/DKEH ObITb YkazaH».

A.2 PekomeHpauua 1 (CI-1981)

MKMB paccmoTpen oTyeT, npefcTaB/eHHblii Paboueli rpynnoii no HeonpeaeneHHoCcT U Ha 70-i ceccumn, cocTo-
saBLelica B okTabpe 1981 r., NpuHAN cneaytoLlyto pekomeHgaumio (3):

«PekomeHgauma 1 (CIl-1981)

BblpaxeHue akcnepuMeHTanbHbIX HeonpeaeneHHoCTe

MexayHapoAHbIi KOMUTET Mep 1 BECOB.

yunTbiBas:

- HeobxoAMMOCTb BbIPAbOTKN eAMHON (hOPMbI BbIPaXKEHWS HEOMPeAe/IEHHOCTU U3MEPEHUs B METPOJIOTUN.

- ycunusa, npunaraemble A8 SOCTMXKEHUSA 3TOW Lenn pasfMyHbIMK OpraHn3aumsaMm B TeHEHWEe MHOTMX NeT.

- nporpecc, AOCTUTHYTbIA B NMOVCKE MPUEMIEMOTO PeLLEHUS U SIBUBLLUMIACS MPAMbIM pe3y/ibTaToM AeATeIbHOCTM
Pab6oueli rpynnbl N0 BbIPpaXXEHUIO HeonpeaeneHHocTen, cobpaHHoii MBMB B 1980 r.;

npusHasas,

- YTO NpegnoxeHnn Paboueli rpynnbl MOMM Bbl ABUTLCA OCHOBOM A1 OKOHYATENIbHOTO COrNalleHns no Bblpake-
HWIO HeonpegeneHHOCTEN.

pekomeHayeT,

- 4T06bI NpeAnoXeHns Pabouyeli rpynnbl 6b11M fOBEAEHb! A0 LUMPOKUX KPYrOB 3aMHTEPECOBaHHbIX /UL, 1 OpraHusa-
L,

- yT066 MBMB npeanpuHsAN0 BCe YCUINA 4151 MPUMEHEHNS NPUHLMMNOB, 3a10KEHHbIX B 3TUX NPEA/IOKEHUsX, K
MeXAyHapoAHbIM C/IMYEHUSM, KOTOpble ByAyT NPOBOAUTLCA NPU €ro cofeicTBun B ByayLem.

- 4yTObbI Apyr1e 3avHTepecoBaHHble OpraHu3auyn UCCNefoBasn U NPOBEPANN 3TU NPeAsoXeHNs 1 coobLianm o
noslyyeHHbIX pesynbtarax 8 MBMB.

- yTO6bI MO NpoLEeCTBUK ABYX WM Tpex neT MBMB cgenano otyeT no pesynbTaram NPUMEHEHUs NpeasioxXeHui
Pab6oueli rpynnbl.»

A.3 PekomeHpgauusa 1 (CI-1986)

MKMB NoBTOPHO paccMOTpes BONPOC O HEONPEAENEHHOCTN N3MePEHUiA Ha 75-i1 ceccumn, COCTOSIBLUEICS B OKTSI0-
pe 1986 r., 1 NPUHAN CNeayoLLy0 pekoMeHaauuo (4):

«PekomeHgauma 1 (CI-1986)

BblpakeHne HeonpegeneHHocTell B paboTax, NpoBoAVMbIX nof arngoin MBMB

MexayHapoAHblii KOMUTET Mep 1 BECOB.

yunTbiBas, 4to Paboyas rpynna no HeonpegeneHHocTn npuHsna PekomeHgaumio INC-1 (1980). a MKMB npuHsan
PekomeHgauuio 1 (CI-1981),
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YyUnTbIBasA, YTO PSS Y1eHOB KOHCYNbTaTUBHBIX KOMWTETOB MOFYT MOXeNaTb NOMy4uTb pasbsCHEHWS MO AaHHOM
PekomeHgaLmmn NpMMEHUTENBHO K 3aa4amM, BXOAALLWM B chepy MX KOMNETEHTHOCTM M OCOBEHHO B LiesX MexayHapos-
HbIX C/TMYEHWIA.

npusHasas, 4to naparpad 5 PekomeHgauum INC-1 (1980). OTHOCALLUMIACSA K OCOBLIM CriyyasiM, OCO6EHHO UMelo-
LLYIM MPOMBbILLIEHHYIO 3HAYMMOCTb, B HaCTOsILLee BPeMsl paccMmatpuBatoTcst nog armaoit MICO o6beAnHEHHON paboyeii
rpynnoit UCO. MO3M 1 M3K npu cogeiicteum u cotpygHudectse MKMB.

pekomeHayeT npumeHeHne naparpada 4 PekomeHgauumn INC-1 (1980) Bcemn yyacTHUKamu npu ochopmaeHnn
pe3ynbTaToB MeXAyHapoAHbIX CIMYEHWIA N ApYriX paboT, NPOBOANUMbIX Nog arnaoli MKMB 1 KoHcynbTaTUBHBIX KOMUTe-
TOB. U YTOObI CyMMapHas HeonpeaeneHHOCTb Tuna A 1 HeonpegeneHHoCTN Tuna B 6bi/in BbipaxeHbl B BUAE CTaHAapT-
HOr0O OTK/IOHEHUA.»
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Mpunoxexve B
(o6sa3aTenbHoe)

OCHOBHble MeTpoiorm4eckne TepMuUHbI

B.1 Micnonb3oBaHHbIi UCTOYHUK

OnpefeneHns 0CHOBHbIX METPOIONMYECKUX TEPMUHOB N0 TeMaTVKe HacTosLero PykoBoAcTBa 3avMCTBOBaHbI U3
MexayHapofHOro cfioBapsi OCHOBHbIX ¥ 06LWMX TepMuHoB B meTposnoruu (VIM). BTopoe usgadve. 1993 r.1 (6). Bbiny-
LeHHoro MexayHapofHoi opraHusauueid no ctaHgaptTusaummn (MCO) OT MMEHW cemu opraHu3aumii, okasasLuMX nog-
[epXKy Npy ero co3faHnun 1 NpefocTaBUBLUMX 3KCNEPTOB A1 ero MoAroToBku: MexgyHapogHoro 6i0po mMep v BECOB
(MBMB). MexayHapoaHoi anekTpoTexHuyeckoin komuccun (MIK), MexayHapoaHoi degepaumn KIMHUYECKO XMum
(M®KX). NCO. MexayHapoAHOro cor3a TeopPeTMYeckol n npuknagHoin xummnn (MKOMAK). MexayHapogHoro corosa Teo-
peTuyeckoli u npuknagHoin dmsunkn (MKOMAM). MexayHapoaHoV opraHnsaumm 3akoHogatenbHol metposiornn (MO3M).
VIM siBNSieTcA OCHOBHbIM MCTOYHUKOM, K KOTOPOMY pPeKOMEeHAyeTCcsi 0bpallaTbCsi OTHOCUTE/IbHO ONpefesieHnii TepMu-
HOB. He BK/IIOYEHHbIX B HACTOSLLLEe NPUIOXEHWE WK B TEKCT HacTosLero PykoBoAcTBa.

MpumeuyaHune — HekoTopble U3 OCHOBHbIX CTATUCTUYECKUX TEPMUHOB W MOHATUIA NpUBeAEHbI B NPUIOXe-
Hun C. a Takve TEPMUHbI, KaK «MCTUHHOE 3HayeHue», «MOrpeLlHoCTb» N «HeonpenesieHHOCTb», PacCMOTPEHbI B MPpUio-
XeHun D.

B.2 OnpepenexHuns

Kak n B pasgene 2 HactosLlero PykoBoacTBa, 1CNob30BaHNe B TEPMUHAX CKOBOK O3HAYaeT, YTO BblAeNleHHbIe
CKOGKamu cfioBa MOryT GbITb OMYyLLEHbI, ECAIN NMPUMEHEHWE KPATKOTO TEPMUHA HE BbI3OBET MyTaHULbI.

B HekoTOpbIX NpUMeYaHusx npusefeHbl AONOMHUTENbHbIE MEeTPOIorMyeckne TEPMUHBI, BblAeNeHHble NOMYXUp-
HbIM LWpKdTOM. OnpeaeneHns 3TMX TEPMUHOB AaHbl B CAMUX NPUMEYaHUAX — HEeNoCPeACTBEHHO UM Yepe3 COOTBET-
CTBYHOLLME CCbINKM (CM. [6)).

B.2.1 (n3mepumast) BeniMumHa en (measurable)

CBOIACTBO fIBMIEHMSA, 06BbEKTA UM BellecTBa, KOTOPOE MOXET BblAENATbCA KaueCTBEHHO U quantity
onpeaenaTbCa KoNMYeCTBEHHO.

MpumeuyaHune 1— TepMUH «BeMUMHA» MOXET 0603HaYATb BENNYMHY B 06LLEM CMbIC/IE
(cM. npumep 1) NN KOHKPETHYI0 BENNYUHY (CM. nmpumep 2 ).

Mpumep 1- BenuuuHbl B 06ULEM CMbIC/IE: A/IMHA, BPEMSI, MAcca, TemnepaTypa, a/ek-
Tpuuyeckoe CONpPoTUBEHUE, KOHLLEH T pauus BelecTBsa.

Mpumep 2 - KOHKpeTHbIe BE/IMUMHBI: A/IMHA JaHHOTO CTEPXHS, 31eKTPUYeckoe co-
NpoTWB/EHME AaHHOT 0 06pa3La NPoBoAa, KOHLEH T payus 3TaHona B 4aHHo npo6e BUHa.

MpumeuyaHne2 — BennumHbl, KOTOPblE MOXHO PACMOMOKUTL NO NOPSAKY 3HAYEHWIA
BE/IMYUHbBI APYT OTHOCUTENBHO ApYra HasbiBalTCA OAHOPOAHBIMU BETMYUHAMMU.
MpumeyaHune3 — OfHOPOLHbIE BENNUYMHBI MOTYT ObITb CTPYNNMPOBaHbI MO KATEropusam
BEJINYMH, Hanpumvep:
- paborta, TensnoTa, aHeprus;
- TONLWMHA, AIMHA OKPYXXHOCTW, ANNHA BOSHbI.
MpumevyaHune 4— O603HaYeHNA BeNNYMH npusedeHsl B ICO 31
[VIM:1993, cnoBapHas ctatba 1.1]
B.2.2 3HauyeHne (BENNYMHBbI) envalue (ofa
3HayeHne KOHKPETHON BeNWYMHBbI, Bblpaxaemoe, kak npasuio, Npov3BefeHVEM eauHULbI quantity)
M3MEPEHUSA Ha YnUChOo.

Mpumep 1— nuHa cTepxHsa: 5,34 M nnun 534 mm.
Mpumep 2— Macca Tena: 0,152 kr nnn 152r.
Mpumep 3— KonnuecTBO BewecTBanpo6bl Boabl (H20): 0,012 Monb nnm 12 Mmonsb.

MpumMmeuyaHnel — 3HayeHMEe BENNYMHBI MOXET GbiTb NOMOXMTENbHLIM, OTpULLATE Tb-
HbIM WU HYNIEBbIM.

MpumMmeyaHue2 — 3HayeHVe BEUUMHBI MOXKET ObiTb BbIPAXKEHO Pas3HbLIMU CNOCoGamMu.

MprvMeuaHune3 — 3HaYeHUs1 BENINUVH, UMEIOLLYX PA3MEPHOCTb, PaBHYH 1. Kak npaswuso,
BbIPAXAKTCS 6e3pasMepHbIM YUCIOM.

MpumMevaHne K n3ganduto 2008 r.: TpeTbe n3gaHve cnosaps 6bi10 onybnkosaHo B 2007 r. kak PykoBoactso NCO/
M3K 99 «MexayHapoaHblii cnoBapb NO MeTposiornn. OCHOBHbIE 1 O6LLME MOHATUSE U CBS3aHHbIE C HUMW TEPMUHBI

(VIM)».
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MpumeyaHued — BennunHa, KoTopasi He MOXET 6bITb BbIpaXXeHA B BUAe NpousBese-
HUS eUHULbI U3MEPEHNSI HA UYMC/0, MOXET 6biTh BbIPKEHA CCbIIKOW Ha NPUHSTYIO YC/TOBHYHO
LLKasy WM Ha METOAMWKY BbINOSTHEHUSI U3MEPEHWIA, UM HA TO 1 APYTOE.

[V1M:1993. cnoBapHas ctatba 1.181
B.2.3 UICTUHHOE 3Ha4yeHune (BeNNYNHbI)
3HaueHne, COOTBETCTBYIOLLEE ONpeaeNeHNo AaHHON KOHKPETHOWN BEMNUMHDI.

MpumeyaHne 1— ITOTO 3HAYEHME, KOTOPOE MOTJ/10 Bbl BbITb NOYHYEHO NPU UAEASTBHOM
n3mepeHunn.

MpumevyaHune 2— VICTUHHOE 3HAYEHNE NO CBOEI Npupoae Heonpeaenmmo.

MpumeyaHne3 — B aHnickoM A3blke HeonpedeneHHbIi apTuUKIb valle, Yem
onpeaeneHHbIiA, NCNob3yeTcs B COMETaHUN C TEPMUHOM «UCTUHHOE 3HAYEHUE», T. K. MOXET ObITb
MHOTO 3HaYeHWi, COOTBETCTBYIOLMNX ONpefe/eHNI0 AaHHON KOHKPETHOW BeNNYUHBI.

[VIM:1993. cnoBapHas cTtatbsa 1.19]

KommeHTapuii PykoBogcTBsa: B npunoxenun D (B yacTHocTH, B D.3.5) ykasaHbl NpUYMHBGI,
N0 KOTOpPbIM TEPMUH «UCTUHHOE 3HA4YeHWe)» B HacTosLiemM PykoBoaCcTBeE He UCNonb3yeTcs U no
KOTOPbIM TEPMUHbI «UCTUHHOE 3HAYEHWe U3MEePSIEMOl BENNUMHbLI» (UM «UCTUHHOE 3HayeHue
BE/IMUMHbI») N «3HAYEeHUe N3MepPSIeMON BEMUMHbBI» (U «3HAYEHWE Be/IMUMHbI») paccmaTpuBa-
I0TCS KaK 3KBMBa/IEHTHbIE.

B.2.4 peiicTBUTENbLHOE 3HAYEHUE (BENUYNHDI)

3HaueHue, NpuUNMcbLIBAEMOE KOHKPETHOI BE/UYMHE U MPUHMMAaeMoe, 4acTo Mo corsaile-
HMIO. KaK MMeloLLlee HeonpeaeneHHOCTb, NpuememMyto Ansa 3afaHHbIX Lenew.

MprvMep 1— B HEKOT OPOIi MECTHOCT U 3HAYEHNEe BEeIMUYNHBI, BOCMIPOU3BEEHHOE 3T a-
JIOHOM. MOXeT 6blTb NPUHATO B KAYECTBE JeICTBUTEe/IbHOI0 3HaAUYEHUS.

Mpumep 2— KoMnTeT no fgaHHbIM 415 HayKn n TexHukn (CODATA) B 1986 . peKoMeH-
[0Ban Mcnonb3oBaThb 418 NOCTOSAHHONABOragpo 3HayeHne 6,0221367-1023 Moib-1

MpumevyaHue 1— [leiicTBUTENBHOE 3HAYEHNE BENIMYUHBI MHOTAA HA3bIBAIOT NPUNUCaH-
HbIM 3HAYEHUEM, HausyyLleli OLeHKOM BeNNUYMHbI, HOMUHAbHLIM 3HAYEHNEM UK NCXOAHBIM
3HayeHnem. OfHaKo «MCXOfHOEe 3Ha4yeHue» B 3TOM CMbIC/ie He cnegyeT nytartb C «UCXOAHbLIM
3HAYEHNEM» B CMbIC/IE, YKA3aHHOM B MPYMEYaHUK K CNIoBapHoOii ctatbe 5.7 VIM:1993.

MpumeyvyaHne 2—Yactoansa onpeseneHns 4encTBUTENbHOTO 3HAYEHUS UCMONb3YHT
HECKO/IbKO pe3y/nbTaroB U3MEPEHWl BE/IMUMHBI.

(VIM:1993. cnoBapHas ctatbsi 1.20]

KommeHTapuii PykoBogcTBa: CM. kommeHTapuii PykosogcTBa k B.2.3.

B.2.5 nsmepeHue

COBOKYMHOCTb Onepauuii, MMetLyX Lenbio onpeAesieHne 3HaueHns BeIMUMHBI.

MpumeyaHune — Onepaumm MOTyT BbINO/THATLCA aBTOMaTUYECKM.

[VIM:1993, cnoBapHas ctatbs 2.1]

B.2.6 npuHunn nsmepeHns

HayyHaa ocHoBa M3mepeHwus.

Mpumep 1— MNpuMeHeHne TepMOo3JIeK T puyeckoro apdpekTa 419 U3MepeHus Temne-
paTypsbl.

Mpumep 2 — MpumeHeHne adpdekTa Jxo3edcoHa AN U3MepPeHUs pasHoCTU 3Nek-
T PUYECKUX NOT eHLManos.

Mpumep 3— MpumeHeHne acbdekTaonnepa 4na n3amepeHus cKopocTH.

Mpumep 4 — MpumeHeHne adhhekTa KOMOUHALMOHHOMO paccesHNa ceeTa AN usme-
peHna YacTOT CO6CTBEHHbIX KOsle6aHnii Monekys.

JVIM:1993. cnoBapHas ctatbs 2.3]

B.2.7 meTof n3mepeHus

Nornuyeckaa nocnepoBaTeslbHOCTbL ONepaLyii, onucaHHas B 06LweM Buie, Kotopas npume-
HAETCSA MPW BbIMNO/IHEHUN WU3MEPEHUIA.

MpumeuyaHune — MeToAbl U3MEPEHWA MOTYT ObiTb OTHECEHbI K pa3HbIM rpynnam,
Hanpumep:

- MeTofam M3MEpPEeHW 3ameLleHneMm;

- audpchepeHumanbHbIM MeToAaM U3MepeHuii;

- HyNeBbIM MeToJaM WM3MepEHWIA.

JVIM:1993. cnoBapHas ctatbs 2.4]

Bn true value (of
a quantity)

en conventional
true value (of a
quantity)

en measurement

en principle of
measurement

en method of
measurement
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B.2.8 npoueaypa nsmepeHuii, MeToanka n3amepeHuit
CneunanbHO onucaHHas COBOKYMHOCTb onepauuii, Mcnonib3yemas npu BbINOSHEHUN KOHK-
PeTHbIX N3MepeHUii B COOTBETCTBUM C A@HHbIM METOAOM.

MpuMeyaHune — MeToAMKY N3MEPEHM 0BbIYHO U3N1AraloT B AOKYMEHTE, TaK e nHorga
Has3blBaeMbIM METOAUKON M3MepeHuit. Coaepxalynecs B 3TOM JOKYMEHTe CBefeHUs 06bl4HO
ABNAIOTCA 4OCTATOYHBIMU A/11 OnepaTopa, YTobbl BbINOMHUTL U3MepeHUst 6e3 NPUBIEeYEHUs [0-
NOMHATENbHON MHDopMaLMK.

[VIM:1993. cnoBapHas ctatbsa 2.5]
B.2.9 nsmepsiemas sennumHa
KoHkpeTHas BenuuunHa, nopanexaias U3MepeHuio.

Mpumep -AaBneHune napa B faHHoi npobe Boabl npu 20 "C.

MpumeyaHue — OnpeaeneHve N3MepsieMoit BeSIMUYMHbI MOXET NOTpe6oBaTh 3aAaHus
3HAUEeHWn TakMX BENWNYMH, Kak BpeMsi, TemnepaTtypa 1 [aB/eHue.

[VIM:1993. cnoBapHas ctatbs 2.6]

B.2.10 Bnivsowan sesiynHa

BennunHa, KoTopas He ABNSETCA U3MepsemMoil BENIMYMHONM, HO BIMSIET Ha pe3ynbTar nsme-
peHusi N3MepPSIEMOI BEeIMUMHBI.

Mpumep 1— TemnepaTypa MUKPOMETPa, MPUMEHSIEMOTO 418 U3MEPEHUS A/INHbI.

Mpumep 2— YacToTa Npu M3MepeHnn aMnanTyAbl NEPEMEHHOTO 3/1IEKT PUYECKOTO
HanpskeHus.

Mpumep 3— KoHueHTpayms 6unmpy6buHa npu n3amMepeHur KOHLeH T paLum remorioom-
Ha B Npo6e Nna3mMbl KPOBU Ye/loBeKa.

[VIM:1993, cnoBapHas ctatbs 2.7]

KommeHTapuii PykoBogcTBa: Onpefenenne BAvsioWel BENMNYMHbI MoApasymMeBaeT BK/O-
YeHMe BEe/INYMH, CBA3AHHbIX C U3MepUTE/IbHbIMU 3TasloHaMu, 06pasLIOBbIMK BeLLecTBaMu 1 cnpa-
BOYHbIMM JaHHbIMU, OT KOTOPbIX MOXET 3aBUCETb Pe3y/bTaT U3MEPEHNsI, a Takke OT Takux siBfe-
HUWIA. KaK KpaTKoBPeMeHHble (OIIOKTyalun napaMeTpoB U3MepuTebHOro npubopa, 1 Takvux Benu-
YMH. KaK Temnepatypa Ookpyxatolleli cpefpl, aTMocepHoe AaB/ieHNe W BXKHOCTb.

B.2.11 pe3ynbTar uaMepeHus

3HaueHne, NpUNUCbIBAEMOE U3MEPAEMOli BEIMUMHE W MOYYEHHOE MyTEM U3MEPEHMs.

MpumeyvaHune
OTHOCWTCS /1N OH:

- K nokasaHuio npuéopa:

- K Heucnpas/IeHHOMY pe3y/ibTaTy U3MepeHus;

- K MCnpaefieHHOMY pe3ynbTaTy U3mMepeHus,
a TaKke MoJslyYeH /M OH YCpeAHEHNEM HECKOJSIbKUX 3HAYEHWIA.

1— MMpu NpeacTaBneHnn pesynbTara UMEpPEeHNs LO/MKHO BbiTb SICHO,

MpumevyaHune 2— lNonHoe NpeacTaB/eHve pesynbTata U3MepeHns BKIoHaeT NHGop-
Mauuio 0 HeonpeAeneHHOCTN U3MEepPEHNS.

[VIM:1993. cnosapHas ctatbs 3.1]

B.2.12 HeucnpasneHHblli pe3ynbTaT usmepeHus

PesynbTar nsmepeHns 40 BBEEHVS NOMNPaBK/ Ha CUCTEMATUYECKYHO MOTPELLHOCTb.
[VIM.1993. cnosapHas ctatbs 3.3]

B.2.13 ncnpaBfieHHblli pe3ynbTaT U3MepeHns

PesynbTaT n3aMepeHns nocne BBeAeHUS NOMpaBky Ha CMCTEMATUYECKYHO MOrPELLHOCTb.
[VIM:1993, cnosapHas ctatbs 3.4]

B.2.14 TOYHOCTb U3MeEpeHUs

BansocTb pesynbTata U3MEpPEeHNst K UCTVUHHOMY 3HAYEeHWUI0 U3MEPSIEMO BENNYMHBI.

MpumeyvyaHue 1— «TOYHOCTb» SIBMISETCS KAYECTBEHHBIM MOHATUEM.
MpumevyaHune 2— He cnegyeT ynoTpe6asTb TEPMUH NPELM3MOHHOCTb BMECTO
TEPMUHA «TOYHOCTb>.

[VIM:1993. cnosapHas ctaTbs 3.5]

KommeHTapuin PykoBogcTBa: CMm. kKommeHTapuii PykoBoacTBa kK B.2.3.

B.2.15 noBTOpsAeMOCTb (pe3ynbTaTtoB U3MepeHuin)

BnusocTb pesynbTaToB NocrefoBaTesbHbIX M3MEPEHWI OAHOW 1 TOW Xe n3MepsieMol Be-
JIYWHbI. BbINMO/THEHHBIX B OUHAKOBBIX YC/TOBUSIX U3MEPEHWUIA.
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MpumeuyaHune 1— Takne ycnoBus HasbiBaOT yCNIOBUAMU NOBTOPAEMOCTH.

MpumeuyaHne 2— Ycnosus NOBTOPSEMOCTM BK/IHOHAIOT B CeOS:

- CMosib30BaHNe OHOV 1 TOW e mpoLeypbl N3MepeHwii:

- NpoBefeHne N3MepeHuii O4HUM 1 TeM xe Habnogatenem;

- MCMNOJIb30BaHNe OJIHOTO M TOTO e U3MepUTESIbHOTo Npubopa, NPUMEHSAEMOrO B OJHUX W
Tex Xe yC/oBusX:

- NpoBeAeHNe U3MepPEeHWii B OAHOM 1 TOM Xe MecTe:

- NOBTOPEHME U3MEPEHWNI B TeYeHne KOPOTKOro nepuoga BpeMeHu.

MpumMmeuyaHune3 — MOBTOPAEMOCTb MOXET GbiTb BbIpaXEHA KOMMYECTBEHHO Yepe3
XapakTepucTuk pasbpoca pesynbTaTtoB U3MepeHuii.

[VIM:1993, cnosapHas ctatbs 3.6)

B.2.16 BoCnpon3BoAUMOCTb (pe3y/1bTaToB M3MEPEHUit)

Bnn3ocTb pe3ynbTaToB M3MEpPeHUit OAHON U TOW e 13Mepsemoii BeNMunHbl Npu nposeje-
HUN U3MEPEHNI B N3MEHSIOLLMXCS YC/TOBUSX.

MpumeyaHue) — [InAd 060CHOBAHHOIO CYX/EHUS O BOCMPOU3BOAUMOCTY cregyeT
yKasblBaTb, B Y4EM COCTOUT U3MEHEHWE YCMOBUIA U3MEPEHNS.

MpumMmeyaHue2 — V3MeHeHUs YCNOBUIA MOTYT BK/IlOUATb B CE6S U3MEHEHMSA:
npuHUMNa n3mMepeHus:
Habnopartens;
MeToAa U3MepeHus:;
13MepuTeNbLHOro Npuéopa;
N3MEPUTE/IbHOTO 3TaJIOHA;
MecTa U3MepeHust;
YCNOBUIA NPUMEHEHWSI PE3Y/IbTATOB U3MEPEHNS:
BPEMEHU WU3MEPEHUsL.

NMpumeyaHune3 — Bocnpon3BoAMMOCTb MOXET ObITb BblpaXKeHa KOJIMYECTBEHHO Yepe3
XapakTepUCTUKN pasbpoca pesy/ibTaToB U3MEPEHUIA.

MpumeyaHune4 — BpaaHHOM cyyae nog pesysibTataMy 06bIYHO NOHMMAKOT UCNpaB/eH-
Hble pe3ynbTaTbl U3MepeHuii

[VIM:1993. cnosapHas ctatbs 3.7]

B.2.17 BbI6GOpOYHOE CTAaHAAPTHOE OTK/IOHEHME

BenuunHa s(g*) Ans paga v 1 usMepeHnin 0gHol 1 TOW Xe N3MepsaeMoii BeIMUNHbI, Xapak-
Tepusytowwan pasbpoc pesynbTaToB U3MEPEHWA 1 onpedensemas no dopmyne

£«?, - 9)2

roe gk— pesynbTaT K-To U3MepeHus:
g — cpefHee apudmeTyeckoe Ans psaa U3 - U3MepeHuii.

MpumeyaHune 1— Ecnun paccmatpusaTb psif U3 /1 3HAUEHWI Kak BbIGOPKY Cy4yaiiHo

BE/INYMHbI, TO Y - HECMELLEeHHadA oUeHKa MaTeMaTn4yeckoro oXxnaaHua p9. a — HecCMelleH-
Has oueHka aucnepcun 02 pacnpepeneHus 3TOW BEINYMHBDI.

MpumeuyaHune2 — BolpaxeHne s(g*)/s/n ABNAETCS OLEHKO CTaHAAPTHOrO OTK/IOHe-

HUA pacnpegeneHna q W Ha3blBaeTcAa Bbl60pOHHbIM CTaHOapTHbIM OTK/IOHEHMEM CpeaHero 3Ha-

YeHus.
MpumeyaHune 3 — BblIBOPOYHOE CTAHAAPTHOE OTK/IOHEHUE CPEAHEro 3HaYeHWs NHOTrda
OLUIMBOYHO Ha3bIBAIOT CpeAHEKBAAPATUYHOW NOrPEeLHOCTLIO CPeAHEro 3Ha4YeHus.
MpumeuaHune 4 — HacToswee onpegenexHve sBnseTcs MoandMLMPOBaHHbIM MO
OTHOLLIEHUIO K CIOBapHOiA cTaTbe 3.8 VIM:1993.

KommeHTapuii PykoBoacTBa: HekoTopble 0603HaueHusl, npumeHsiemble B VIM. 6binu us-
MeHeHbI C Lieflblo JOCTUKEHUA efnHOo06pasns ¢ 0603HAYEHNAMK, UCMONb3yeMbIMA B 4.2.

B.2.18 HeonpeAeneHHOCTb (M3MepeHus)

MapameTp, OTHOCALMIACA K pe3ynbTaTy M3MEPEHWs U xapakTepusyllmii pa3bpoc 3Have-
HWIA, KOTOpPble MOMN 6bl 6bITb 060CHOBAHHO MPUMUCAHBLI U3MEPSAEMOI BenMUmHe.

enreproducibility
(of results of
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standard
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MpumevyaHune 1— [MapaMeTpoM MOXET 6bITb, HANPUMeEP, CTaHAAPTHOE OTK/IOHEHWE
(nn BennuuHa, NponopuMoHasibHas CTaHAAaPTHOMY OTK/IOHEHWIO) WM MNOMYLIMPUHA MHTEpBana,
KOTOPOMY COOTBETCTBYET 3a/jaHHblii YPOBEHb AOBEPUSI.

MpnmeyvyaHne 2— HeonpeaeneHHOCTb N3MEPEHUS, Kak NPaBuso, BKIOYAET B cebs psag
COCTaBNAOLWMX. HekoTopble M3 HUX MOryT ObITb OLEHEeHbl U3 CTaTUCTUYECKOTO pacnpegesneHus
pe3ynbTaToB psga U3MepeHuid 1 OnuchbiBaTbCA BbIGOPOYHLIMU CTAaHAAPTHLIMU OTK/IOHEHUAMU.
[pyrvie cocTaBnsioLLme, KOTOPbIE Takke MOTYT 6biTb ONMCaHbl CTaHAAPTHLIMU OTKIOHEHUSIMY, OLie-
HMBAOT U3 NPeAnosIoKeHNA 0 BuAe 3akoHa pacnpefesnieHns, OCHOBaHHbIX Ha OMbITE WIN WHOW
MHbopmaunn.

MpumeuyaHune3 — lMpegnonaraeTcs, YTO pe3ynbTar U3MepeHus ABNAeTCS nydllei
OLIEHKOI VM3MEPAEMOi Be/IMUMHbI, a BCE COCTaBAsOLME HeonpeAeneHHOCTH, BK/IoYas 06ycnoB-
NeHHble cuctemMaTmyeckumm adpcpektamu (pasHoro poga nonpaskamu, UCMOb3yeMbIM 3TaSIOHOM
CpaBHeHUs1), BHOCST Bk1af B pa3bpoc 3HAYEHW N3MepsieMoii BENMNUMHDI.

[VIM:1993, cnoBapHas ctatbs 3.9]

KommeHTapuii PykoBogcTBsa: B VIM nogyepkuBaeTcst MAEHTUYHOCTb HACTOSILLEro onpeje-
NEeHNs 1 NpuMeYaHnii K Hemy OnpeaeneHnio U NpUMeYaHusaM, AaHHbIM B HacToslem PykoBoa-
cTBe (cMm. 2.2.3).

B.2.19 norpeLwwHocTb (M3MepeHuns)

OTKNOHeHNe pesyfbTaTa W3MEPEHNs OT UCTUHHOTO 3HAYeHUsi U3MepPsIEMOl BENNYMHBI.

MpumeuaHne 1— TakKkak UICTUHHOE 3HAYEHWNE HE MOXET BbITb YCTAHOB/IEHO TOUHO, TO
Ha npakTuke BMECTOHETO MCNO/b3YIOT AeliCTBUTENbHOE 3HaveHne (cMm. B.2.3 1 B.2.4 unn VIM: 1993,
cnoBapHble cTaTby, COOTBETCTBEHHO, 1.19 1 1.20).

MpumeyaHune 2— Korga Heo6XoAMMO OTIMYATb «OTHOCUTE/IbHYIO MOTPELLUHOCTb» OT
«MOrPELLHOCTW», MOCNEAHION MHOT4A Ha3bIBAOT a6CO/IOTHOW NOTPELIHOCTLIO U3MepeHns. 3ToT
TEPMWH He criefyeT nyTaTb C a6COMIOTHBIM 3HAYEHMEM MOTPELLIHOCTYH, KOTOpoe ABMSIeTCA MoAy-
NleM MOorpeLIHoCTy.

[VIM:1993, cnosapHas ctatbsa 3.10]

KommeHTapuii PykoBogcTBa: Ecnn pesynbTaT U3MepeHVsi 3aBUCUT OT 3HauyeHuii elle ka-
KMX-N1MBO BEINYMH, NOMUMO M3MEPSEMON, NOrPELLIHOCTN N3MEPEHWI 3TUX BEIMYMH BHOCAT BKNas
B MOrPELIHOCTb pe3y/ibTaTa usmepeHnsi. CM. Takke KOMMeHTapuii PykoBoacTea k B.2.22 n B.2.3.

B.2.20 oTHOCKTEIbHAA NOrPeLHOCTb

OTHOLUEHUS MOTPELIHOCTU U3MEPEHNS K UCTUHHOMY 3HAYeHWI0 U3MEPSIEMON BENUMHDI.

MpumeuvaHnune 1—T.K UCTUHHOE 3HAYEHNE HE MOXET ObITb YCTAHOB/IEHO TOYHO, TO Ha
npaxkTVike BMECTO Hero UCMonb3yioT AelicTBUTeNbHOE 3HaveHne (cm. B.2.3 n B.2.4 nam VIM.1993,
cnoBapHble cTaTby, COOTBETCTBEHHO. 1.19 1 1.20).

[VIM.1993. cnoBapHas cTatbs 3.12]

KommeHTapuii PykoBogcTBa: CM. kKOMMeHTapuii PykoBoacTsa K B.2.3.

B.2.21 cnyvaiiHas norpewHocTb

PasHoCTb pesynbTarta U3MepeHus U CpefHero 3HauYeHusi, KOTopoe MOr/10 6bl BbITb Nosyye-
HO Npu 6eCKOHEeYHO 60/bLIOM YMC/ie NMOBTOPHLIX M3MEPEHU O4HON 1 TOV Xe n3mepsieMoli Benu-
YMHBI. MPOBOAUMbIX B YC/I0BUAX MOBTOPSAEMOCTW.

MpumeuaHue 1— CnydaiiHass NOrpeLIHOCTb paBHA MOTPELUHOCTY U3MEPEHUS 3a
BbIYETOM CUCTEMATUYECKON NOrPeLLHOCTY.

MpumeyaHue 2— T.K BO3MOXHOE YMC/IO M3MEPEHMI BCETAA OTPAHNYEHO, TO NOJYUUTL
MOXHO /LU OLEHKY C/TyHaiiHON NOrpeLHoCTL.

[VIM:1993. cnosapHas ctatbsa 3.13]

KommeHTapuii PykoBogcTBa: CM. kKOMMeHTapuii PykoBoacTBsa K B.2.2.

B.2.22 cuctemartmyeckan norpewHocTb

PasHOCTb Mexay cpefiHM 3HayeHUeM, NoslydaemMbiM NPy 6ECKOHEYHOM YKCe N3MEPEHNUI
OZIHOIi 1 TOW Xe 13MepsaeMoli BE/IMUYMHBI B YCIOBUSIX CXOAUMOCTU, Y UCTUHHBIM 3HAYEHUEM n3Mme-
PSIEMOIA BEINUYUHBI.

MpumeyaHune 1— Cuctemarnyeckas norpeLIHOCTb paBHa NOrPELHOCTY U3MepeHns 3a
BbIYETOM C/ly4aliHON MOrpeLuHoOCTy.

MpumeyaHne 2— Kakun UCTUHHOE 3HAYEHME, cUCTEMATUYECKAA NOrPELLHOCTbL U ee
NPWYNHBI HE MOTYT 6bITb NOTHOCTBIO U3BECTHBI.

MpumeuvuaHne 3 — B OTHOWEHUN CUCTEMATUYECKON NOTPELLHOCTU, CBS3AHHOW C
N3MepUTENIbHbIM MHCTPYMEHTOM — CM. TEPMUH «cMeLyeHne» (VIM:1993. cnosapHas ctartbs 5.25).
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[VIM:1993, cnoBapHas ctatbs 3.14]

KommeHTapuii PykoBoacTBa: MNorpelwHocTb pesynbtata uamepenHus (cm. B.2.19) rnoxet
4acTo paccMaTpMBaThLCA Kak pe3ynbTaT psfa CryyaiHbiX U cucTemMaTnyeckunx athheKkToB, KoTopble
BHOCSIT CBOM BK/1aAbl B NOTPELLHOCTL pe3y/ibTara n3mepeHus. Cm. Takke KOMMeHTapuii Pykosog-
cTBakB.2.19 1 B.2.3.

B.2.23 nonpaska

3HayeHne BeNMYmnHbI, KOTOPoe asirebpaviyeckn CyMmmMmpyeTcs ¢ HeucnpasieHHbIM pe3syrib-
TaToM M3MepeHus ANs KOMMeHcauun cUCTEMaTUYEeCKO MorpeLuHocTU.

MpumeyaHue 1— Monpaska paBHa OLEHKE CUCTEMATNYECKON NOTPELUHOCTY, B3SATOl C
06paTHLIM 3HAKOM.

MpumeuyaHue 2— T. K cUCTEMATUYECKAS MOTPELUHOCTbL HE MOXET 6bITb M3BECTHA TOUHO,
TO KOMMeHcaumst He MOXET 6bITb MOJIHOVA.

[VIM:1993. cnosapHas ctatbs 3.15]

B.2.24 nonpaBoYHbIl KO3 PULNEHT

Yncnosoit koaphuLmMeHT, Ha KOTOPbI YMHOXAIOT Heucnpas/ieHHbIli pe3ynbTaT nmepe-
HWA ANA KOMMEHcauMy CUCTEMATUYECKON NOrpeLuHoCTU.

MpumeuaHne —T. Kk cucTemaTmyeckas NOrPeLLHOCTb He MOXET 6biTb U3BECTHA TOYHO,
TO KOMMNEHcaLUuWsi He MOXET 6blITb NOJHOA.

(VIM:1993. cnosapHas ctatbs 3.16]

en correction

en correction
factor
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MpunoxexHue C
(cnpaBouHoe)

OCHOBHblE TEPMUHbI U NOHATUA MaTemMaTU4eckon CTaTUCTUKN

C.1 Vicnonb30BaHHbIN UCTOYHUK

OnpepeneHnsa OCHOBHbIX CTaTUCTUYECKUX TEPMUHOB, MPUBEAEHHbLIX B HACTOALLEM MPUIOXKEHWUMN, 3aUMCTBOBaHbI
13 NICO 3534-1:1993"" [7]. faHHbIii MexayHapoaHbIli CTaHAapT SBISETCS OCHOBHbIM UCTOYHUKOM, K KOTOPOMY PEKOMEH-
ayeTcs obpallatbCa 0THOCUTENbHO OnpeAeneHnii TEPMUHOB, He BK/TIOYEHHbIX B HacTosLLiee NpunoxeHne. HekoTopble
13 TEPMUHOB, OnpeesieHns KOTopbIX AaHbl B pasgene C.2. 1 COOTBETCTBYIOLME UM NOHATUA 6os1ee Nogpo6HO paccmoT-
peHbl B pa3gesne C.3. B KOTOPOM COAEPXKUTCA Takke psf AONOHUTENbHbIX TEPMUHOB C COOTBETCTBYIOLLMMU onpejere-
Huamun. Copepxatyuecs B pasgesne C.3 pasbsiCHEHUS AaHbl 4719 06/71er4eHns UCnosib30BaHus HacToswero Pykosog-
CTBa M He OCHOBaHbl HernocpeacTBeHHO Ha VICO 3534-1:1993.

C.2 OnpepeneHus

Kak n B pasgene 2 HacTosilero PykoBoACTBa, UCMO/b30BaHWe B TEPMMHAX CKOBOK 03HAYaeT, YTo Bblae/eHHble
CKo6kamm cioBa MOryT 6bITb OMyLLEHbI, eC/IN MPUMEHEHNE KPATKOTO TEPMUHA HE BbI3OBET MyTaHWULbI.

Tepmuubl C.2.1 — C.2.14 onpefeneHsl A5 reHepasibHON COBOKYNHOCTU, a TepMuHbl C.2.15 — C.2.31 — ans
BbIGOPKM HabM0AEHNA.

C.2.1 BEpOATHOCTb en probability

[eiicTBUTENbHOE YMCIO B MHTepBasie OT 0 40 1. OTHOCSALLEECs K C/ly4aliHoMy COBbITHIO.

MpuMeyaHue — Yucno MOXET OTPaxaTb OTHOCUTE/IbHYIO HacTOTy B cepumn Hab tofeHui
UK CTeneHb yBEPeHHOCTN B TOM, YTO HEKOTOPOe CO6bITVie Mpon3oiiaeT. Mpy BbICOKON CTeneHn
YBEPEHHOCTN BEPOSITHOCTL 6/1M3Ka K eAuHNLLE.

(NCO 3534-1:1993, cnosapHasa ctatbs 1.1]

C.2.2 cnyvaiiHas BennumHa

MepemeHHas, KoTopas MOXET NPYHUMaTL J1l060€e 3HAaYEHNe N3 3aaHHOTO MHOXECTBa 3Ha-
YeHuit 1 c KOTOPOI cBA3aHO pacnpenenexHne seposTHocTel (C.2.3).

en random
variable, variate

MpumeuyaHune 1— CnyyaiiHylo BENMYUHY, KOTOPAs MOXET NPUHUMATL TOSTbKO OTAENb-
Hble 3HauYeHWsl, Ha3bIBAOT AUCKPETHOW. CnyyaliHylo BENMYMHY, KOTOpash MOXET MPUHUMATL Jlto-
6ble 3HAYEHUSI U3 KOHEYHOrO UM GECKOHEYHOTO MHTEPBaUIA, Ha3biBAOT HEMPEPbIBHOM.

MpumedyaHune 2— BeposATHOCTb COObLITMSA A 0603HadvatoT Pr\A) nam P(A).

KommeHTapuii PykoBoacTBa: B HacTosLem PykoBoACTBe NpuMeHseTcs 0603HadveHne PriA)
BmecTo P,(A). ncnonbsyemoro B NICO 3534-1:1993.

[MCO 3534-1:1993. cnosapHas cTatbsa 1.2]

C.2.3 pacnpegeneHue (BeposATHOCTel) (cnyyaliHoi BENUYNHbI)

dyHKUMA, onpejensioLlas BEPOSTHOCTb TOr0, YTO CriyyailHas BeNimuHa nNpuMeT Kakoe-nmbo
3aflaHHOe 3HayeHve uam bydeT npuHag/iexarb 3af4aHHOMY MHOXECTBY 3HaYEHWA.

en probability
distribution (ofa
random variable)

NMpumeuyaHune — BeposATHOCTb TOrO, YTO C/lyyaiiHast BeIMUMHA HaXoauUTCs B 06n1acTu ee
M3MEHEHUS, paBHa eauHuULe.

[MCO 3534-1:1993. cnoBapHasa ctatbs 1.3]

C.2.4 chyHKUMS pacnpegeneHns

®yHKUWS, 3agatoLas A5 N60ro 3Ha4eHWst X BEPOSITHOCTL TOr0, YTO C/lyyaiiHas BenymHa
X MeHbLUe Wn paBHa X:

endistribution
function

F(x) =Pr[X<x].
[MCO 3534-1:1993. cnoBapHasa ctatbs 1.4]

C.2.5 nNoTHOCTb pacnpefeneHns (BepossTHOCTe)
MNepBas npousBofHas, ec/in oHa cyllecTByeT, (hyHKLMM pacnpeAenieHns HenpepbIBHO cry-
YaHOW BeNNYUHBI:

dF{x)
= 4

<) = 4

en probability

density function
(for a continuous
random variable)

MpumeyaHne k n3gannio 2008 r.: MCO 3534-1:1993 oTMeHeH 1 3aMmeHeH Ha VCO 3534-1:2006. Mpu aToM 6bin
13MeHeHbl hopMyNPOBKY pada TEPMUHOB M onpefeneHunii. 3a 6onee noapobHoli MHopmaLmeii cnegyeT obpalathb-

CA K NocnefHei pefakumm MexayHapoAHOro ctaHgapra.
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MpumeuvaHune —f{x)dx HasbiBaeTCA 3N1EMEHTOM BEPOSATHOCTU.
f{x)dx =Pr[x <X <x +dx).

[MCO 3534-1:1993, cnosapHas crarbs 1.5)

C.2.6 guckpeTHoe pacnpegeneHvne (BeposiTHOCTel)

dyHKUMA, AatoLasn g5 Kakgoro 3Ha4YeHWs X, JUCKPETHOW CinyyaiiHoi BeNnymHbl X BeposT-
HOCTb p/ Toro, YTO c/yyaiiHas BEeNNYMHA paBHa X,:

P,~ Pr\X= xj.

[MCO 3534-1:1993. cnosapHasa ctatbst 1.6J

C.2.7 napameTp (pacnpegeneHus)

BennuuHa, ncrnonb3yemasi B OnNvcaHuy pacnpefeneHns BeposTHOCTel HeKoTopoli ciyyaii-
HOI BEeNNYUHBI.

[MCO 3534-1:1993. cnosapHas ctatbs 1.12)

C.2.8 koppensauymusa

B3anmmopeicTeme ABYX WM HECKOIbKUX CyYaiiHbIX BEUYMH B pacnpeneneHnn AByx win
HECKO/IbKUX CyYaliHbIX BEINUUH.

MpumMmeyaHune — BOMbLIMHCTBO CTATUCTUYECKUX MEP KOPPeNnsLmMm U3MepsitoT TObKO
CTENEHb JIMHEHOW 3aBUCUMOCTMU.

[MCO 3534-1:1993, cnoBapHas ctatbs 1.13)

C.2.9 maTemaTnyeckoe oxumgaHve (cnyvaiiHoli BeANUYnHbI)

1) Ans gUcCKpeTHol cnyyaliHol BeNnUmnHbl X, NPUHUMALOLLLE 3HAYEHUST X, C BEPOATHOCTLI0
p, MaTemaTuyeckoe OXugaHue, ec/im OHO CyLLeCTBYET, onpeaenstor hopmysion

u=£(X)=1pn ,

rae CyMMUpPYIOT BCE 3HAUYEHUS X, KOTOPbIE MOXET MpUHUMAThL C/lydaliHas BenuunHa X.
2) LA HenpepbIBHOM CydaiiHol BENMUMHBI X, UMetoLei NNoTHOCTL pacnpeaenexus /(X),
mMaTemaTyeckoe OXuaaHue, ecim OHO CyLLECTBYET, OnpeaensioT (opmyiol

p,=E (X) = \xf(x)dx,

rae nHTerpan 6epyT no BCcemy MHTepBany (MHTepBanam) U3MeHeHuns X.
[MCO 3534-1:1993. cnoBapHas ctatbs 1.18)
C.2.10 ueHTprpoBaHHas cryyaliHas BenmunHa
CnyyaiiHas BenMunHa, MaTeMaTMyeckoe OXuaaHue KOTOpol paBHO HyJito.

MpumeyaHune — Ecim cnyuaﬁHaﬂ Be/iMyMHa X MeeT MaTextrnyeckoe oxuaaHve p,
TO COOTBETCTBYHOLWAaA LEeHTpMpoBaHHasA cnyqaﬁHaﬂ Be/iMYnHa pasHa X - p.

[MCO 3534-1:1993. cnosapHas ctatbs 1.21)
C.2.11ancnepcusa (cnyvyakiHo BENMYNHDI)
MartemaTtuyeckoe oXxugaHue Ksagpara LeHTPUPOBaHHON CyyaiHol BeNMUMHbI

a2= V(X) =E[X-E{X)f.

[MCO 3534-1:1993, cnoBapHas ctatbs 1.22)
C.2.12 cTaHAapTHOE OTK/IOHEHWe (CAy4YaiHol BENYUHBI)
MoNoXnTENbHBIA KBaAPaTHbLIA KOPEeHb U3 3HAYEHUs aucnepcumn

0= 1Y (X).

[MCO 3534-1:1993. cnosapHas ctatbs 1.23)

C.2.13 ueHTpasibHbIi MOMEHT' ' nopsaaka q

MaremaTtuyeckoe oxugaHne LeHTPUPOBAHHOW CnyvaiiHol BeNNYMHBI B CTENEHW ¢ ANS Of-
HOMEepHOro pacnpegeneHuns

EKX-p)*).

MpumeyaHune — LieHTpasibHbI MOMEHT BTOpOro nopsigka — aucnepcus (C.2.11) (MCO
3534-1:1993. cnoBapHas ctaTbsl 1.22) cnyvaiiHol BennumHbl.

[MCO 3534-1:1993. cnoBapHas ctatbsa 1.28]

en probability
mass function

en parameter

en correlation

en expectation
(of a random vari-
able or of a pro-
bability distribu-
tion). expected
value, mean

en centred
random variable

en variance (of a
random variable or
of a probability dis-
tribution)

en standard
deviation (ofa
random variable
or of a probability
distribution)

en central mo-
mentoforderq

Ecnn npw onpeseneHnn MOMEHTOB 3HAYEHWA CiydaliHbiX BenmuuH X, X - a. Y. Y - b n T. 4. 3ameHsAT ux
abCconTHbIMK 3HaveHnsamn |X|. |X - 3|. |¥). |¥Y - 6| U T. 4., TO MOMEHTbI Ha3bIBAKOT «abGCOMTHLIMN MOMEHTaMM.
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C.2.14 HopmanbHOe pacnpegeneHue; pacnpegenexuve (Jlannaca-)laycca
PacnpepgeneHve BepoATHOCTEN HENpPepbIBHON CnyYaliHol BeNNUYMHBI Takoe, YTO NI0THOCTb
pacnpegeneHusi BEPOSITHOCTEN Npu - « < X < + B NPYHUMAET AeliCTBUTe/IbHOE 3HauYeHne

MpumeuyaHue — U— MaTEMATNYECKOE OXKMAAHWUE, CT— CTaHAAPTHOE OTK/IOHEHWe
HOpMasibHOrO pacnpegeneHus.

[MCO 3534-1:1993. cnoBapHas ctatba 1.37]

C.2.15 npu3Hak

CBOIICTBO, KOTOPOe MoMoraeT MAEHTUULMPOBATL WM pa3nyaTb 06beKTbl JaHHON reHe-
pasibHOW COBOKYMHOCTW.

MpumMmeyaHune — MNpusHak MOXET BbITb KONMMUYECTBEHHLIM WM KAYECTBEHHBLIM (a/lbTep-
HaTUBHbIM).

(NCO 3534-1:1993. cnosapHas ctatbs 2.2]
C.2.16 (reHepanbHasa) COBOKYMHOCTb
MHOXeCTBO BCeX paccMaTpyBaeMbIX 0OGBEKTOB.

MpumeyaHune — [nda cnyyaiiHoli BeNMUMHBI pacnpeaeneHne BeposiTHocTel (C.2.3)
(NCO 3534-1:1993. cnoBapHas cTaTba 1.3) paccmMaTpuBaloT Kak onpegesnieHe COBOKYNHOCTU 3TOM
cnyyaliHol BenNYMHbI.

(NCO 3534-1:1993, cnoBapHasa ctaTbs 2.3]

C.2.17 vacTtoTa

Yucno HacTynneHuii cobbITUA JaHHOTO Tuna WM Yncno HabargeHnii, nonaswmx B JaHHbIV
Knacc.

(NCO 3534-1:1993, cnoBapHas cTatbsa 2.11]

C.2.18 pacnpepgeneHue yacTtoT

OMNMprYecKoe OTHOLIEHWE MeXay 3HAYeHVUSMU Npu3Haka v ero yactotamn Wan ero oTHO-
CUTENIbHLIMU YacToTamu.

MpumeuvaHune — ITo pacnpefesnieHNe MOXHO NPeLCTaBUTL rpadiMuecku B Buae
rucrTorpammbl (MCO 3534-1:1993. cnoBapHasa ctaTbs 2.17). cTonbukosoi gnarpammsl (MCO
3534-1:1993. cnoBapHas ctaTbs 2.18). NoOAUroHa KymynsaTuBHbIX YacToT (MCO 3534-1:1993.
cnoBapHas ctartbs 2.19) unun kak Tabnuuy conps>xeHHoc T AByx npusHakos (MCO 3534-1:1993.
cnoBapHas cTatbsi 2 .22).

(NCO 3534-1:1993, cnoBapHas cTatbs 2.15]
C.2.19 cpegHee apudmeTnyeckoe
CyMma 3HayeHuid, feneHHasa Ha Ux 4ncro.

MpumeuvaHne 1— TepMuH «cpegHee» 06bIYHO MCNONL3YIOT, KOrga MMEKT B BUAY
napameTp COBOKYMHOCTU, a TEPMUH «CpeHee aputhMeTUUECKOe» — KorJa UMeloT B BUY pe3y/ib-
TaT BblYMCNEHUI MO AaHHBLIM, NOYYEHHbIM U3 BbIGOPKN.

NMpumevaHune 2— CpefHee apuhmeTnHeCcKoe NPOCTOi CyyaiiHON BbIGOPKY, B3STON
13 COBOKYMHOCTU. — 3TO HeCMeLLieHHas OLieHKa apudMeTUYecKoro cpeHero reHepasibHoli COBO-
KynHocTu. OfHako apyrvie popmy bl 415 OLEHKW, Takue Kak reoMeTpuyeckoe Wiv rapmMoHnyeckoe
cpeaHee, MeaiMaHa Uy mMoja, MHOTAa TOXE WCMO/b3YHoT.

[MCO 3534-1:1993. cnoBapHas ctatbs 2.26]

C.2.20 (BbIGOpOYHasn) gucnepcus

OpHa u3 Mep paccesiHusi, NpeAcTaBsAoLas coboii CyMMy KBafpaToB OTK/IOHEHWIA Habto-
[OeHunii oT nx cpegHero apudMeTNYeckoro, AeeHHy0 Ha YMcno HabNoAEeHNA MUHYC eguHMLa

Mpumep—/ns cepun u3 n HabnwAeHN X,. X2 X, CO CPegHUM apuddMe T nYecknm

BbIGOPOUHAs gucnepcus

38

en normal distri-
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en frequency

en frequency
distribution
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mean, average

en variance
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MpumeyaHunel — BbibopouHas aucnepcusi NPeAcTaBnsieT cOO0 HECMELLEHHYO
OLLeHKY Ancnepcun COBOKYMHOCTM.

MpumeyaHne 2— BbiGoOpouHasi gucnepcus NpeacTaBnsieT coboi n/(n - 1}-kpaTHblii
LieHTpa/ibHbIA MOMEHT BTOPOro nopsigka (CM. npumevaHue K crosapHoi cratbe 2.39 NCO 3534-
1:1993).

[MCO 3534-1:1993. cnosapHas cTaTbs 2.33]

KommeHTapwii PykosoacTBa: OnpefeneHHylo Takum o6pasom Avcnepcuio TOYHee HasBaTb
BbIGOPOYHON OLLEHKOW Aucnepcun reHepasibHoW COBOKYNHOCTU. A AMCNEPCUI0 BbIGOPKM 0ObIYHO
onpeaenstoT Kak BbIGOPOUHbI LieHTpasibHbIi MOMEHT BTOpOro nopsgka (Cwm. C.2.13 n C.2.22).

C.2.21 (BbI6OPOYHOE) CTaHAApPTHOE OTK/IOHEHMNe

MonoxuTenbHbIi KBaApaTHbI KOPEHb U3 BbIGOPOYHON Ancnepcun.

MpumeuyaHune — BblBOPOUHOE CTaHAAPTHOE OTK/IOHEHWE NpeacTaBnseT coboii cMme-
LLIEHHYIO OLEHKY CTaHAAPTHOTO OTK/IOHEHWS] COBOKYMHOCTY.

[CO 3534-1:1993, cnoBapHas ctatbs 2.34]
C.2.22 (BbIGOPOYUHbIN) LLeHTPanbHbIi MOMEHT Nnopsaka q
CpefHee apudmeTnyeckoe pasHocTeii Mexay HabniofaeMbIMi 3HAYEHNSIMU X, W UX CPpef-

HUM apuMeTUYecKUM X B CTENeHn ( B pacnpeaeneHny eAuHCTBEHHOTO Npu3Haka:
I E o
—£(x,-x)°.
Le (x,-x)

rge N — 4ncno HabaaeHWA.
MpumMmeyaHue — BbiIGOPOUHBIV LieHTPa/IbHbLI MOMEHT NEPBOrO NOpPsiAKa paBeH Hy/Io.

[MCO 3534-1:1993, cnoBapHas ctatbs 2.37]
C.2.23 cTatucTuka
®YHKUMS OT BbIGOPOUHBIX 3HAYEHWIA.

MprnmMmeuyaHune — CraTucTuka, 6yayumn hyHKUMEN 3HAYEHWI CnyyaiiHol BeNNYMHBI, cama
ABMIAETCS CNy4aliHOW BEMIMUMHON, 3HAYEeHNs KOTOPOW MOryT U3MEHSTLCS OT BbIGOPKK K BbIGOPKE.
3HaueHne CTaTUCTUKKM, KakK NoslydaemMoe nNo HabMI4aeMbIM 3HAYEHUAM, MOXET ObITb MCMNO/b30Ba-
HO Npy NpoBepKe CTaTUCTUYECKUX MMNOTe3 WM B KayecTBE OLEHKW mapameTpa COBOKYMHOCTW,
Hanpumep cpegHero apumMeTMyeckoro UAnM CTaHAapTHOTO OTK/IOHEHUS.

[MCO 3534-1:1993. cnoBapHas ctatbs 2.45]

C.2.24 oueHnBaHue (NnapameTpa)

Onepauusi onpegeneHns Ha OCHOBE BbIGOPOYHBIX JAHHbLIX YMCMOBbIX 3HAYEHWI napameT-
poB pacnpefeneHus, NPUHATOro B kayecTBe CTaTUCTUYECKOW MOAENN reHepasibHON COBOKYMHOC-
TV, U3 KOTOPOIA U3BMeYeHa BbIGOPKA.

MpumeyaHune — Pe3ynbTar 3TOW onepauym MOXET BbITb BbIPaXKEH KaK OAHUM YMCO-
BbIM 3HauyeHWeMm [ToyeyHas oueHka — cm. CO 3534-1:1993, cnosapHas ctatbsa 2.51 (C.2.26)].
TaK v AoBepuTesibHbIM MHTepBasioM [cM. MICO 3534-1:1993. cnosapHble ctatbn 2.57 (C.2.27) n
2.58 (C.2.28)].

[MCO 3534-1:1993. cnoBapHas ctartbs 2.49]

C.2.25 oueHka

CrarucTtuka, ucnosnb3yemas A1 OueHVBaHWA napamerpa COBOKYMHOCTW.

[MCO 3534-1:1993, cnoBapHas ctatbs 2.50]

C.2.26 3Ha4YeHne oLeHKn

3HaueHne napameTpa, noslyyeHHoe B pesy/ibTare OLeHUBaHUS.

[MCO 3534-1:1993. crnoBapHas ctatbsa 2.51]

C.2.27 ABYCTOPOHHWIA f,OBEPUTENbHbIN UHTEpBan

WHTepBan, onpefeneHHbli Npu 3ajaHHoli foBepuTenbHoli BeposTHocTv (1- a) [rae
(1 - a) — MoMoXuTeNbHasi NOCTOSIHHAsA, MeHbllas efuHULbI] A5 NoA/iexallero oLeH1BaHu
napameTpa COBOKYNHOCTU 9, Mexay ABYMS hyHKLMAMM HabnogaeMblxX 3Ha4eHnin 7, n T2 Takumm,
410 BeposiTHOCTb Pr[’, £9 £ 2] 6onblue nnm pasHa (1 - a).

NMpumevyaHune 1— paHnupl I, 1 T2 [0BEPUTENBHOTO MHTEPBAsIA ABMAKOTCA CTaT K-
cTukamm [cMm. MCO 3534-1:1993, cnoapHas ctatbsa 2.45 (C.2.23)], n. Takum o6pas3om, ux 3Hade-
HVSA B 06LLEeM crlyyae 6yayT U3MEHSITLCSA OT BbIOOPKM K BbIGOPKE.

en standard
deviation

en central

moment of order

4

en statistic

en estimation

en estimator

en estimate

en two-sided
confidence
interval
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MpumeyaHune2 — BaNMHHOM pafy BbIOGOPOK OTHOCHUTE/IbHAA YacToTa C/lyyaes, Koraa
[0BEpPUTENbHbIN MHTEPBA HaKpblBAET UCTMHHOE 3HAYeHMe napameTpa COBOKYMHOCTU o . 60/bLue
WM paBHa (1 - a).

[MCO 3534-1:1993. cnosapHas cTaTbs 2.57]

C.2.28 04HOCTOPOHHWIF LOBEPUTENbHbIN NHTEpPBanN

WHTepBan, onpeaeneHHbIi Npy 3afaHHON foBepuTenbHON BeposaTHocTU (1 - «) [rae (1 - «)
— MONOXNTE/IbHAsA NOCTOSAHHAA, MeHbLUAas efMHULbI] N1 NOAJIeXallero OLeHMBaHUIo napamer-
pa COBOKYMHOCTM 0. MeXy HauMeHbLUVM BO3MOXHbIM 3HAUYEHWEM 8 U oyHKUMEl HabnioaaeMblx
3HaueHuin T (Wim mexay T 1 HambonbWnM BO3MOXHbIM 3HauyeHnem 0) Takoii, YTO BEPOATHOCTb
Pr[l2 0] {unun sepoatHocTb Pr[T$ 0]} 6onblue unm pasHa (1 - a).

NMpumeyaHune 1—paHnua [OBEPUTENBHOTO MHTEPBAsA ABNAETCS CTaTUCTUKON
[cm. MCO 3534-1:1993. cnoBapHas cTatba 2.45 (C.2.23)]. n. Takum obpas3om, ee 3HauyeHus B
obLem cnyyae 6yayT U3MEHATLCSA OT BbIGOPKM K BbIGOpKeE.

MpumeuyaHune 2— CM. NnpuMeyaHne 2 K C/IOBapHOii ctaTtbe 2.27.

[MCO 3534-1:1993, cnoBapHas ctatbs 2.58]

C.2.29 noBeputenbHass BEpPOATHOCTb

3HaueHue (1 - a) BepOsATHOCTU, CBA3AHHON C AOBEPUTESIbHBIM HTEPBAIOM WU TONEPaHT-
HbIM MHTepBaniom [cm. NCO 3534-1:1993. cnoBapHble cTatbmn 2.57 (C.2.27), 2.58 (C.2.28) n 2.61
(C.2.30)].

MpumeuyaHune — 3HaveHne (1 - a) 4acTo BblpaxkatoT B NPOLEHTAX.

[MCO 3534-1:1993. cnosapHas cTaTbs 2.59]

C.2.30 TonepaHTHbI UHTEpPBaN

WNHTepBan, ANns KOTOPOro MOXHO YTBEPXAATb C OnpefeneHHoN AoBepuTe/IbHOV BEPOATHO-
CTbI0. YTO OH COAEPXUT A00 FTeHepasibHOM COBOKYMHOCTU, HE MEHbLLYHO 3aAaHHOA.

MpumeyaHune 1— Ecnm no BbIGOPOUHbIM JaHHLIM OMpeAeneHbl 06e rpaHuLbl
MHTepBasa, TO MHTepBas ABYCTOPOHHUIA. ECAn ogHa n3 rpaHuL, NeXuT B 6€CKOHEYHOCTU Un Co-
BnajaeT C HaMMeHbLWMM (HanGoMbLLIMM) BO3MOXHbBIM 3HAYEHWEM CrlyyaliHOW BENNUMHbLI, TO WH-
TepBasl OAHOCTOPOHHWIA.

[MCO 3534-1:1993. cnoBapHas ctatbs 2.61]

C.2.31 uncno cteneHeli cBo60abl

Uuncno cnaraeMbix B CyMMe 3a BbIHETOM YMC/a HaslaraeMblX Ha HUX OrpaHuUyeHui.
[MCO 3534-1:1993, cnosapHas cTaTbs 2.85]

C.3 ToACHEHMA K TEpPMUHAM U NOHATUAM

C.3.1 MaTemartunyeckoe oxugaHue

MatemaTtuuyeckoe oxugaHne yHKUMM g(Z) OT CAyyaliHON BeNNUUHbI
BEPOSITHOCTEN p(z), nonyyarT no dopmyne

E[g<2)]= jg(z)p(z)dz.

rae. cornacHo onpegenenuio p(z), jplz)dz =1.

en one-sided
confidence
interval

en confidence
coefficient,
confidence level

en statistical
coverage interval

en (number of)
degrees of free-
dom

r, UMeloLell NIOTHOCTL pacnpeaeneHus

Martemartnyeckoe oxugaHve cnyqaﬁHoﬁ BE/IMYMHBbI Z. 0603HAYaeMoe L*. KOTOpPOe Ha3bIBalT TakkKe OXnAaeMbIM

3HAUEHUEM WU CPeSHUM 3HAYEHMEM Z, NOJyYaloT No hopmMyse

u, =Elz]=jzp{z)dz.

Ero oueHkoli siBnsetcs 7 — cpegHee apudmeTUYecKoe 3HauYeHne 13 1 He3aBUCUMbIX HaboaeHwWi T, cnyyaiiHoi

BE/IMUMHBI Z. M/IOTHOCTL pacnpesesneHns BeposiTHoCTeli koTopoit p{r):

C.3.2 Aucnepcusa

[Ovcnepcus cnyyaiiHoli BennumHbl NpecTasnsieT coboii MatemaTnyeckoe oxugaHue KBagpaTuHHOTO OTK/IOHEHNS
0T ee MaTemMaTl4yeckoro oxugaHua. Takum 06pasom, AUCNEPCUA CyYaiitHoN BENNUMHBI T. MMEOLLE NN0THOCTL pacnpe-

fJenenuns BeposiTHoCTel p(z), mosyyatoT no dopmyne
02(z) =f(z -u,)2 p[z)dz.

roe pr — marematuvyeckoe oxugaHue z.
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OueHKy aucnepcun 02(z) MOXHO NoAyuYnTb Mo chopmyne

»2<> =TT

e

a z, — 3/1eMEHT BbIGOPKM U3 /1 HE3ABUCUMbIX HAOMIOAEHNA Z.
MpumeuvaHne 1— MHoxuTenb (N1- 1J: B BblpaXeHun Ansa s2(z,) 06ycnoseH koppensumen Mexay zzn 7 n

oTpaxaeT TOT hakT, 4YTo cpeam cnaraemblx {zf - zf ecTb TOnbKO (M- 1) HE3aBUCUMBbIX YNIEHOB.

MpumMmedaHune 2— Ecnn Matematnieckoe OXuAAHWE L* Cy4aitHON BENUYMHBI Z W3BECTHO, TO OLIEHKY
Aycnepcumn nosyyatoT no popmyne

>=mf £<2/-m 2-

Hagnexalueit Mepoii HeonpeaeneHHOCT pesynibTata U3MepeHusl SBASETCS He aucnepcus HabnoaaeMoii Benu-
UMHBI. @ AUCTIEPCUSI CPEAHEro apuhMeTUHECKOro Mo BbIGOPKe HablogeHnid. Heo6XoaMMo YeTKO pasnnyath AUCTepcuio

cnyqa|7|H0|7| BE/INYMHbLI Z U Aucnepcuto ee cpenHero apmqamequeCKoro 3HavyeHusa z . ﬂ,mcnepcvm cpegHero apmcbmeTM—

4YecKoro no psigy M3 1 HesaBUCKMMbIX HABGNOAEHWIA z, onpegensieTcsa kak 02 (F) = <e (z,)/ n, a ee oueHKa rM1oxeT bbITb
nosly4yeHa Ha OCHOBe BbIGOPOUHBIX Aucnepcuii no dopmyne

s2(1) = SZH@)

C.3.3 CtaHgapTHoe OTKNOHEeHue

CTaHfapTHOe OTK/IOHeHWe npeAcTaBnsieT coboii NONOXUTENbHBIV KBafpaTHbIA KopeHb 13 gucnepcun. B 1o Bpems
KaK OLleHKY CTaHapTHOI HeonpeAeneHHOCTH No TNy A nosyyatoT, ssnekas KsagpaTHblil KOpeHb 13 BbIGOPOYHOI Anc-
nepcuu, Npu Noay4YeHUn OLEeHOK HeornpeAeneHHoOCTV No Tuny B 3ayacTylo yfo6Hee cHavana HecTaTMCTUYECKUMI MEeTOo-
[amMu noly4mnTb OLeHKY CTaHAAaPTHOrO OTK/IOHEHWS, @ NOTOM — OLIeHKY AMCnepcuu, BO3BOASA OLEHKY CTaHAapTHOro OTK/10-
HeHnsa B KBagpar.

C.3.4 KoBapuauus

KoBapuauus AByx CyyaiiHbIX BENYMH ABASETCA Mepoii UX B3auMHOI 3aBucumocTu. KoBapuauuio cryyaiiHbix
BE/IMYMH Y 1 Z NonyvatoT no hopmyne

cov (y.2) =cov (z,y) =£{[y- £ (V)] [z- £ O}

cov(y.z) =cov(z.y) =JI(y - my)(z - M2)p(y.z)dydz =jj yzp(y,z)dydz - y,m*.
rae p (y, z) — coBMeCTHast (hyHKUMSA MAIOTHOCTY pacnpefenieHnst BePOATHOCTEN ABYX C/yUYaiHbIX BENNYUH Y U Z.

OueHka s (Y, z) koBapuauum cov {y, r) [o6o3Havaemoii Takxke Vv (y, r)] MOXeT 6bITb NOyYeHa U3 N1 HE3aBUCUMbIX
nap Y), Zj o4HOBPEMEHHbIX HabnaeHnii y 1 z no copmyne

S(Yiz) =-3'7 X(Y/ - YH¥, - %>
n */«1

roe

y-ily,
nr-1
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MpumeuaHune — OueHKY KOBapuaLumn AByX CPefHUX apumMeTUHeckux y U1 z nonaydyatot no opmyne
s(y.z) =s(yl.zl)tn.

C.3.5 KoBapuauuoHHas matpuua

B cnyyae MHOroMepHOro pacrnpefienieHns BeposaTHOCTell Mmatpula V, anemMeHTamy KOTOpOoii ABAAKOTCS Aycnepcun
1 KOBapuauum ciyyaiiHbiX BeIMUYMH, Ha3blBAETCSA KOBapPUaLMOHHOW MaTpuLeld. luaroHasbHble 31eMeHTbI V (2. z) = a2 (2)
nm s (z, z,) =s2 (z,) ABNATCS AUCNepcusaMK, a HegmaroHasibHble v (y. z) nam s (y,, z,) - KoBapuauusamu.

C.3.6 KoathpuumeHT Koppenaymm

KoatbchnumeHT koppensaunn SBAsSeTcs Mepoil OTHOCUTESIbHON B3aVIMHOI 3aBUCUMOCTU ABYX C/yYaiiHbIX BENUVH,
paBHOI OTHOLLEHWIO UX KOBapuaLuii K NOMOXUTENbHOMY KBaApPaTHOMY KOPHIO M3 NPOU3BEEHNUs UX aucnepcuin. Takum
o6pasom

a ero oueHka MOXeT 6bITb NonyyeHa no doopmysne

KoathepmLUMEHT KoppessiLum siBfsieTcs 6e3pa3mMepHOit BEIMUMHON, Y40BIETBOPSIOLE HepaBeHcTBaM —1s ps + 1
{vim -1 Sr(y,zD£ ¢1).

MpumeuvaHne 1—Tockonbky p UT ABAAOTCA 6e3pasMepHbIMU YUCNaMy B AnanasoHe oT MUHyC 140 naoc
1 BK/IOUMTENBHO, @ koBapuaLum, Kak Nnpasuno, NPeAcTasBasloT Co60ii pasMepHble BENIMUMHBI C TPYAHBIMW 418 MHTEpnpe-
Tauun YMCNOBLIMU 3HAYEHUSAMM, TO KOI(ULMEHTbI KOppensaumun o6bl4HO 6oiee ynoTpebutesibHbl, YemM KoBapuaLmi.

NMpnmeuaHne 2— 119 MHOTOMEPHOTO pacnpejesieHns BepOSiTHOCTEN BMECTO KOBapMaLIMOHHON MaTpuLpl
06bIYHO NMPUMEHSAIOT MaTpULy koadhdmLmeHToB koppenauun. T. K. p (y.y) = 1ur (y*yft = 1. To guaroHanbHble 3N1EMEHTbI
3TOVi MaTpuLibl paBHbl eAUHULE.

MpumeyvyaHune 3 — Ecnm BXxoAHble OLEHKN X( U X, KOPpPENMpoBaHHbl (CM. 5.2.2) n ecnn n3MeHeHue xt Ha
BE/IMYNHY 6, Bbi3blBaeT U3MeHeHue X( Ha BeNnUnHy 6-, TO MpUBAMKEHHYH0 OLeHKy KoadadhuumeHTa koppenauum mexay X(
X MOXHO NOMy4nTb Mo dropmyne

r(*1.x,) =>u<x()3y/[u(x,)8,].

DTO COOTHOLLEHNE MOXET C/Y>XXWUTb OCHOBOW A1 3KCNEPUMEHTa/IbHOrO OLEHUBAHUS KO3(hpULMEHTa Koppens-
umn. OHO MOXET ObITb TakXe MCMOob30BaHO ANA NPUGAN3UTENBHOTO pacyeTa M3MEHEHUS OAHOW M3 BXOAHbIX OLLEHOK,
06YC/TOBNEHHOTO U3MEHEHNEM [PYroii, eCN UX KOIWULMEHT KOPPENSILMN N3BECTEH.

C.3.7 He3zaBucumocTtb

[iBe cnyyaiiHble BeIMUYMHbI SABASIOTCA CTATUCTUYECKU HE3ABUCUMBIMI, EC/IN X COBMECTHOE pacnpefenieHne Be-
pOSATHOCTEl ABNAEeTCA NpousBeAeHueM OAHOMEPHbIX pacnpefeneHnii BeposTHOCTEN 3TUX BENNYMH.

MpumeyaHune — ECnu ABe C/yyaiiHble BEMIMYMHLI HE3ABUCUMbI, TO MX KOBapuaums 1 KO3qMULMEHT Koppens-
LMK paBHbI HY/t0, HO 06paTHOE YTBEPXAEHWE B 06LLEM C/lyyae He SIBMISIETCS CpaBea/MBbIM.

C.3.8 (-pacnpepenenune (pacnpegeneHne CTblofeHTa)

/-pacnpefeneHve, nHaye HasbiBaemoe pacnpepesneHvnem CTblogeHTa. npefcTasnsieT coboii pacnpefeneHve
BEPOSATHOCTEN HEeNpepbIBHOW CyYaliHOW BeNnUMHbI /, ANA KOTOPOI (OYHKLUMA NIOTHOCTM pacnpeaeneHns BeposTHOCTeN
nmeeT Buj,

roe (.) — ramma-cpyHkums, v > 0.
MartemaTunuyeckoe oxugaHue /-pacnpefeneHns pasHo Hy/t0, a ero gucnepcus pasHa VvI(v- 2) ana v >2.
Mpu v —* 0o /-pacnpepeneHne cTpeMmnTca K HopmasibHOMY pacnpegenenunio cy, =0 o=1 (cm. C.2.14).

Ecnn cnyvaiiHas BenuuuHa z pacnpegesneHa no HopMasibHOMy 3aKOHY C MaTeMaTUHECKUM OXuUAaHueM U7. z W
s (z,) — cpefHee apuhMeTnUeckoe 1 BbIGOPOUHOE CTaHAAPTHOE OTK/IOHEHUE COOTBETCTBEHHO, MO BbIGOPKE M3 /1 Hesa-

BUCUMbIX HabGMIOAEHW z BeNnunHbl z. a s(z) = s(z,)/"n — BbIGOPOUHOE CTaHAAPTHOE OTK/IOHEHWE CpefHero apud-
METUYECKOr0 Z C V =/1—i CTeneHsiMU cBo6OAbl, TO CiyyaliHasi BenmunHa (z - p7)/s(z) 6ymet uveTb /-pacnpenene-

Hue.
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MpunoxeHue D
(cnpaBoyHoe)

[TOHATNA «KUCTUHHOE 3HAYeHNEe», «NOTPEeLHOCTb» N «HeonpeaenneHHoCTb»

My6nvkauumn, NOCBSLLEHHbIE BONPOCY HeomnpeAeIeHHOCTU U3MepeHus, TPaAVLMOHHO UCMOb30BaI TEPMUH UC-
TUHHOE 3HaveHune (B.2.3), KOTOpbIA, OfjHaKO, B HACTOALLEM PYKOBOACTBE He NMPUMEHSIETCA N0 NPUYMHAM, U3/T0XEHHBIM
B HACTOSILLEM MPUIOXKEHUN. KpOMe TOro, MOCKOSIbKY TEPMUHbI «M3MepsieMast BeNNUnHa», «MNorpeLlHoCTb» U «Heonpeae-
JIEHHOCTb» 3a4acTyl0 MHTEPNPETUPYIOTCSA HEMPaBW/IbHO, B HACTOSLLEM MPUIOXEHUN B [JOMNOJIHEHNE K CBEAEHUSM, Npu-
BefleHHbIM B pasgenie 3. paccMaTpyBaloTCA MAew, nexalyie B OCHOBE COOTBETCTBYIOLLUMX MOHATUIA. C MOMOLLBIO ABYX
PUCYHKOB, NPUBEEHHbLIX B HACTOALLEM MPUIOKEHUM, MOKA3aHo, NMoYeMy NPUHATOE B HAcTosLLLEM PyKOBOACTBE MNOHATNE
HeonpeeIeHHOCTN OCHOBAHO Ha pesy/nbTaTe W3MEPEHWs U OLEHUBAHUN ero HeonpefeneHHOCT, a He Ha OCHOBe
HenosHaBaeMbIX BEJINUMH: «UCTUHHOTO» 3HAYeHUsi U NOrPeLLHOCTU.

D.1 V3amepsaemas BennunHa

D.1.1 MepBbiM Warom npu NPOBEAEHUN U3MEPEHUS ABMAETCA onpejesieHne N3MepsieMoli BeIMUKHbI, T.e. TOol
BE/IMYMHBI, KOTOPYIO NPEACTOUT M3MepuThb. MNpu 3TOM M3MepsiemMas BeMUMHa He MOXeT ObITb onpefesieHa Yepes Heko-
TOpoe 3HaueHue, a TO/IbKO Yyepe3 cBoe onucaHue. OfHako, B NPUHLUMME, MOSIHOE OMUCaHWEe W3MEpPSIEMO BEMYMHBI
TpebyeT HeorpaHW4eHHOro KonnyecTsa MHGoOpMauun. HenosHoTa onucaHus U3MepsieMoil BeNYMHbI ocTasfseT npo-
CTPaHCTBO AJ151 TOTO WU/IM UHOTO UCTO/IKOBAHUA . TakuM 06pa3om, BHOCUT B HEOMpPe/esieHHOCTb pesy/ibTara n3MepeHus
COCTaB/IAIOLLYI0, KOTOPasi MOXET 6bIThb CYLLIECTBEHHOI NO CPaBHEHWIO C TPebyeMOoii TOUHOCTLIO 3MEPEHNS.

D.1.2 O6bI4HO onpeaenieHre N3MepAeMoit BeIMUMHBI BK/TIOYAET HEKOTopble (hM3NYeckne COCTOSIHWS U YCOBUS.

Mpumep — CKOpOCTb 3BYyKa B CyXOM BO3ayxe, cocTosawem (B MONsApHbIX gonax) us N2(0,7808), 0 2(0,2095),
Ar (0.00935) 1 C02(0.00035), npu TemnepaType T=273.15K n gaBnexnnn p = 101325 Ma.

D.2 Peanu3oBaHHas BenmunHa

D.2.1 B ngeanbHOM CriyHae BenndvHa, nognexalias n3amepeHuto, fosmKHa NosIHOCTLIO YA0BIETBOPATL onpejene-
HUI0 U3MepsieMoil BeNnumHbl. OJHAKO 3a4acTyio U3MepsieMas Be/IMUYMHa He MOXET 6biTb TOYHO peasim3oBaHa Ha npak-
TUKE. N U3MEPEHNS BbIMOHAIOT A1 BE/INUYMHBI, COOTBETCTBYHOLLEN N3MEPSEMO BEUUMHE TOIbKO B HEKOTOPOM Npuban-
XEHUN.

D.3 «/IcTHHOE» 3Ha4YeHne n ncnpasneHHoe 3HaveHune

D.3.1 Yto6bl onpeAennTb, KakumM 6bi1 6bl pe3ynbTar n3mMepeHus, ecnv 6bl peann3osaHHas BeNNYMHA TOYHO COOT-
BETCTBOBas1ia ONpeAesieHNo U3MEPSIEMO BENNYMHBI, B pe3ynbTaT U3MepeHnUs peasn3oBaHHON BeNnyMHbl BHOCAT no-
npaBKy Ha pPa3HOCTb MeXZy Heli 1 u3MepsieMoil BennunHoii. MonpaBku B pe3ynbTaT U3MepeHUst pea3oBaHHoOW Beu-
YMHbI BHOCAT Takxe Ha BCe Apyrve MU3BeCTHble 3HauMMble cuctematmyeckne apdekTbl. XOTS OKOHYaTe NbHbIV ncnpas-
NIeHHbIA pe3ynbTaT MHOT4a paccMaTpMBAIOT Kak HaUTyYLLYHO OLEHKY <UCTUHHOTO» 3HaYeHUsi U3MepsieMoll BeIMUMHbI, B
[eACTBUTENBHOCTU 3TOT pe3y/bTaT NPOCTO ABNSAETCA Haunyullel OLEeHKOW 3HaYeHNs 3TOW BEUYMHDI.

D.3.2 B kayecTBe npvmepa npeanosiokuM, YTo N3MepsieMoli Be/IMUMHON ABMSETCS TO/LWMHA AaHHOMO ncTa ma-
Tepvana npu 3agaHHoi Temnepatype. Obpasel, JOBOAAT A0 TemnepaTypbl, 6/1M3KOl K 3afaHHON, U N3MepAT ero
TOJILLYHY B HEKOTOPOM MeCTe C MOMOLLbI0 MUKpOMeTpa. ToMWwmHa MaTepuasia B 3TOM MecTe, npv 3Toii Temnepatype v
npv AaBfieHnn, Bbi3blBAEMbIM HaXaTWEM MUKPOMETpa, NpeAcTaBnseT cO60i peann3oBaHHY BeIMUUHY.

D.3.3 OnpegensioT NMeBLUME MECTO B MOMEHT M3MEPEHUs 3HaYeHUs TemnepaTypbl Matepuasia v nNpuiokeHHoro
MWKPOMETPOM AaBfieHus. Mocne 3Toro B HEUCNPABNEHHbIN pe3ynbTaT U3MepeHns peann3oBaHHOW BesTMUYMHbI BHOCAT
nonpaeky NyTeM yyeTa rpajsyMpoBOYHON XapakTepUCTMKN MUKPOMETPA, OTK/IOHEHMS TemnepaTtypbl obpasua oT 3a4aH-
HOW TemnepaTypbl, a Takke HebOoMbLIOro cxatnsa obpasLa OT NPUIOKEHHOTO AAaBMEHUS.

D.3.4 VicnpaBneHHblit pe3ynbTaT MOXET ObiTb Ha3BaH HaWyYLUel OLEHKOW «MCTUHHOMO» 3HAYEHUs (UCTUHHOTO»
B TOM CMbIC/IE, YTO OHO AB/ISIETCA 3HAYEHNEM Be/IMYMHbI, KOTOPYIO NPUHMMAIOT 3a NOMHOCTLIO YA0BNETBOPSAIOLLYIO onpe-
[eNeHnto N3MepseMoit BENIMYMHLI), HO eC/IN Gbl MUKPOMETP Obl MPUIOXEH B APYroM MecTe ICTa, TO peasim3oBaHHas
Be/MUMHa 6blna 6bl 4PYrow, ¢ APYTMM «UCTUHHBIMY» 3HAYeHWEM. DTO «UCTUHHOE» 3HaYeHue Takxe COOTBETCTBOBaIO Obl
onpeseneHno N3mMepsemMoli BE/IMUKHBI, T. K. B HEM HE YTOUYHSETCS, B KAKOM MecTe A0/hkHa ObiTb onpeaeneHa TosmHa
nucta. CnefosarenibHO, B 3TOM C/lyyae u3-3a HENOIHOTO onpeAeneHns U3MepseMoil BETMUNHbI «UCTUHHOE» 3HaYeHve
MMEET HeonpeaeneHHOCTb, KOTopas MOXET OblTb OLEeHeHa Mo M3MEPEHWSIM, BbINO/IHEHHbIM B pa3/IMyHbIX MecTax. Ha
No6boM ypoBHe feTanu3auun onpefeneHns U3MepsieMoil BeNWUUHbI NoCNefHsAs 6yaeT UMeTb Takylo «BPOXAEHHYHO»
HeonpeaeneHHoCTb, KOTOPYO, B MPUHLMMNE, MOXHO OLEHUTb TEM W/IM UHBIM CNOCOGOM. 3Ta HeonpeAeneHHOCTb Xapak-
TepusyeT npejesbHy0 TOYHOCTb, C KOTOPO MOXET OblTb U3BECTHA U3MEpSEeMasn BeNNUMHA, U KaKA0e U3MepeHve, npu
KOTOPOM [AOCTUraeTcs Takas HeonpeaeneHHOCTb, MOXHO paccMaTpuBaThb Kak Haunydllee BO3MOXHOe W3MepeHue AaH-
HOI BenuuuHbl. [na nonyyeHus pesynbtara U3IMepeHns ¢ MeHbLUel HeonpeAeneHHOCTbI0 HeobxoAnMMo byaeT onpeje-
NNTb U3MEPSIEMYIO BEINYMHY C 60/bLUIEI NOMHOTON.

MpumeyaHune 1— B paccMOTPEHHOM NpuUMepe Npu onpeaeneHnn N3MepsemMon BeNMumnHbl ocTaseHbl 6e3
BH/MaHWA MHOTMe Apyrne napameTpbl, KOTOpble, BO3MOXHO, MOrM Gbl MOBAMATL Ha TOMLMHY AUCTa: atmocdepHoe
[aBneHvie, BNaXHOCTb, NOMOXeEHVEe NUCTa B rpaBUTalyoOHHOM Nose, Cnocob KpennieHua u T. 4.
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MpumevyaHune 2— HecmoTps Ha 0OLLyl0 PeKOMEHAALMIO ONpeaenaTb U3MePSeMylo BE/IMUMHY C TaKoi
CTeneHbto MOHOTLI, YTO6bl 0OYCNOBEHHAA HEMOIHOTON ONMCaHWS HeonpefeNeHHOCTb Oblia NpeHe6bpexymo Mana no
CpaBHeHWI0 C TpebyeMoii TOUHOCTbIO M3MEPeHNs], ClefyeT MOHUMATh, YTO 3TO He BCerga peasMsyeTcs Ha NpakTuke.
Hanpumep, onpefeneHve roxeT 6biTb HEMOMHBLIM U3-3a HeyyeTa napameTpoB, BAVSHWE KOTOPbIX HeonpasAaHHO npej-
nofaraeTca npeHebpeXxuMo MasbiM, WM KU3-3a BK/IIOYEHWUS B OMpejesieHne YC/oBUiA, KOTOpble HEBO3MOXHO TOYHO
peann3oBaThb 1 OTKIOHEHWE OT KOTOPbIX HEBO3MOXHO TOYHO yyecTb. Tak. B npumepe, npusedeHHom B D.1.2, ckopocTb
3ByKa HESIBHO MpejmnoniaraeTcsa XapakTepyucTUKoi M0CKON BOHbI Masioi aMnanTyAbl. B peanbHbIX yCnoBusix namepe-
HWA CYLLECTBYIOT Takue dmsnyeckne addekTbl, kak Andpakuysa Ha NpensaTcTBUAX U akycTudeckas HesIMHeliHOCTb cpefpbl,
KOTOpble HE06XO0AMMO YUNTbIBATL B TOI CTENEHM, B KaKOW OHW CMOCOGHbI HAPYLIMTL BbINO/IHEHWE YKa3aHHOro nNpeanosio-
XKEHUS.

MpumeuaHune3 — HeygosneTsopuTenbHoe onpefesieHne U3MepAeMoli BENNUMHbI MOXET NpuUBecTU K
PacxoxaeHuio pe3ynNbTatoB U3MEPEHWn OAHON 1 TOl Xe BeUYMHBI, NPOBOAMBLUMXCSH pa3HbIMU nabopaTopusmMu.

D.3.5 TepMUH «UCTUHHOE 3Ha4YEHVE U3MEPSIEMON BEIMUMHBI» WK «UCTUHHOE 3HAYEHWe BE/IMUMHBI» (4acTo Co-
Kpallaemblii O «ACTUHHOTO 3HAYEHUs») B HACTOALEM PyKOBOACTBE He NPUMeHSIeTCs, NMOCKO/IbKY OnpefefieHne «uc-
TUHHOE» paccMaTpUBaEeTCA Kak M36bITOYHOE. TepMUH «m3MmepsemMas Be/ndnHa» (CM. B.2.9) o3HauaeT «KOHKpeTHas
Be/IMUMHA, noAnexatias nsmepeHuio». CnefosarefisHO, TEPMUH «3HAYEHNe N3MepseMoli BENNUMHBI» O3HaYaeT «3Ha-
YEHVEe KOHKPETHOI BEIMUMHBI, NOANexalleil n3MepeHunto». T. K. Nof «KOHKPETHOI BE/IMUYMHOM» 06bIYHO MOHVMAOT onpe-
[eNeHHy0 NN 3afaHHyto BennunHy (cm. B.2.1. MpumeyaHue 1). To onpefeneHne «MCTUHHOE» B BbIPaXKEHUN «UCTUHHOE
3HAYEHNE N3MEPSIEMON BENIMUMHBI» (MM «UCTUHHOE 3HAYEHWE BEINYMHBI») He SBASETCH HEe06XOAUMbIM — «UCTWH-
HOe» 3HauyeHne M3MepsieMol BeIMuMHbI NPOCTO ABNAETCSA 3HAYEHWEM U3MepsieMoli BenmunHbl. Kpome Toro, kak oTme-
4asiochb Bblle, €JUHCTBEHHOE «UCTUHHOE» 3HauYeHVe ABMIAETCA UAea/IM3MPOBaHHbLIM MOHATUEM.

D.4 MorpelwHocTb

VicnpaBneHHbIii pe3ynbTaT n3MepeHus He ABMsSieTCA 3HaYeHNeM N3MePAeMOli BEINUMHbI (T. €. B HEKOTOPOM CMbIC/e
OLWMB0YEH) 13-3a HECOBEPLUEHHOrO U3MEPEHUS PeaIn30BaHHON BENUMHLI BCAEACTBME CryvaliHbiX U3MEHEHWI B Ha-
6noaeHnsx (cnyvaiiHble ahdekTbl), HETOYHOTO ONpefeneHns MonNpPaBoK Ha cucTeMaTnyeckme ahhekTbl U HEMOTHOTO
3HaHWS HEKOTOPbIX hn3nYecKnx ABNEHWI (Takke cuctematnyeckme apdekTbl). HU 3HaueHne peasiM3oBaHHON Benuyun-
Hbl, H/ 3Ha4YeHVe M3MepPSEMOI BEeNIMUYMHbI He MOTYT ObiTb M3BECTHbI TOYHO. Bce. UTO MOXET 6biTb M3BECTHO - 3TO UX
OLleHKW. B npuBeieHHOM BblLLIE MPUMepPe N3MepEeHHas TOSLLMHA IMCTa MOXET OblTb OLUMOOYHON, T. €. MOXEeT OT/InyaTb-
CSl OT U3MepsSeMO BeMUMHbI (TOMLWMHBI IMCTA), T. K. K HEN3BECTHOI MOTPELUHOCTU B pesy/ibTaTe U3MEPEHNs MOXeT
NPUBECTN KaXAblA U3 cneaytowmx adtheKTos:

a) HebosblUVEe PaCXOXAEHNS MeX/y MoKasaHUAMU MUKPOMETPa MpU MOBTOPHbLIX M3MEPEHMAX OAHOW W TOW xe
peann30BaHHOW BENNYMHBI;

b) HECOBEPLLEHCTBO rpajynupoBKN MUKPOMETPa;

C) HecoBEpLUEHCTBO U3MepeHusi Temnepartypbl U NPUIOXKEHHOTO AaBleHuUs:

d) HenosiHoTa 3HaHUA O B/IUAHWUM Temneparypbl, aTMOCEPHOTO JaB/IEHNS U B/I2XKHOCTM Ha obpasel,, Ha MUKPO-
METpP WN Ha TO 1 Apyroe.

D.5 HeonpepeneHHoCTb

D.5.1 B TO BpemMst Kak TOYHble 3HAYeHUs1 COCTaBAILMX MOrPELLHOCTU pe3y/bTarta U3MepeHUs HEeW3BECTHbI U
HenosHasaeMbl, HEONpeAeneHHOC TV, CBSA3aHHbIE CO Cy4aliHbIMK 1 cucTeMaTnyecknummn adpcpekTamn, KoTopble NMpUBO-
[AT K NOrPeLLHOCTM, MOTYT ObITb OLEeHeHbl. Ho flaxke ecin oLeHeHHble HeonpeaeneHHOCTU He3HauMTe lbHbl, 3TO elle He
[aeT rapaHTVi, YTO MOrPeLlHOCTb pe3y/ibTaTta n3MepeHus OyJeT He3HauMTesbHOW|, MOCKO/bKY Npu onpegeneHnu no-
npaskyl WK OLEHKEe HEMOSHOTbI 3HAHUA MOXET ObITb HEPACMNO3HaH U NO3TOMY NPOMYLLEH KaKoW-11Mb0 3HauMMbIi cucte-
maTuyeckuii acpchekT. Takum 06pasom, HeonmpeAeneHHOCTb pe3y/ibTata U3MepPeHNs Heobs3aTeNlbHO ABIAETCS Mokasa-
Tenem creneHn 61M30CTU pesysibTaTa U3MEePeHNst K 3HaYeHN0 n3MepsieMoli BE/IMUMHBI — 3TO MPOCTO OLEeHKa CTeneHn
6/1M30CTH K HaUNyyLLeMy 3HauYeHWo, KOTOpOoe MOJTyHeHO Ha OCHOBE UMENLLWIXCA B HACTOALLMIA MOMEHT 3HaHWIA.

D.5.2 HeonpegeneHHOCTb U3MepeHus, crefosatesibHO, NpefAcTasfiseT coboi BblpaXeHne Toro hakra, 4to Ans
[laHHOVi U3MepseMOoii BEMIMUMHBI U ANS1 JAHHOTO pe3ynbTaTa U3MEepeHUs CyLeCTBYeT He 0fHO, a 6eCKOHeUYHOe MHOXe-
CTBO 3HAYEHWi1, paccesHHbIX BOKPYr pe3y/bTara U3MepeHus, KOTopble COrnacyloTcs co BCceMu HabtioAeHsaMM 1 UCXoa-
HbIMW [aHHBIMY, @ Takke CO 3HaHMeM (DU3NYECKOW KapTVHbI MVpa 1 KOTOpble C Pa3HOI CTENeHbio YBEPEHHOCTH MOryT
6bITb NpUNMCaHbl U3MepsieMoli BeNUnHe.

D.5.3 CneayeT Npu3HaTb, YTO B 6O/LLUIMHCTBE MPAKTUYECKNX N3MEPUTEIbHBIX CUTyaLuii Ta CTeneHb AeTann3auum
MOHATUIA, KOTOPasi pacCMOTPEHA B HACTOALLEM NPUIOXeHUMN, He TpebyeTcs. K HUM MOXHO OTHECTV Ciyyau, Korga usme-
psiemas Be/iumMHa [OCTaTOYHO XOPOLUO OrnpejesieHa, Korha 3TasioHbl U NpMbopsl KasibpoBaHbl C MOMOLLLIO anpobu-
pOBaHHbLIX 3TaJSIOHOB CPaBHEHUS, MPOC/EXVBAEMbIX K HaLMOHa/IbHbIM 3TasloHaM, a Takxe Korja HeonpefefneHHOCTU
nonpaBoK, CBSA3aHHbLIX C KasIMOGPOBKO/ WM rpafypOBOYHONA XapakTePUCTUKONA, HE3HAUNTE bHbI MO CPaBHEHUIO C Heo-
npeAeneHHoCTAMA. 06YCNOB/EHHbIMU CNyYaiHbIMA N3MEHEHUAMW MOKa3aHWin NPUOOPOB WAKN OrpPaHUYEHHbIM YUCIOM
HabmogeHnii (cm. E.4.3). Tem He MeHee, HeMOMHOE 3HAHWE B/USAIOWMX BE/IMYMH U XapakTepa WX BAVSHUA 3a4acTyto
MOXeT BHECTW 3HauuTe IbHbIA BKa B HeonpeAeneHHOCTb pesysibTarta U3MepeHust.

D.s padmyeckne nnanwcrpaymm

D.6.1 PucyHok D.1 nnnioctpypyeT HeKoTopble MOJSIOKEHUs!, PaCCMOTPEeHHble B pasgerne 3 HacToswero Pykosog-
CTBa 1 B HACTOSLLEM NPUIOXEHUW. V13 3TOrO PUCYHKa ACHO, NoYeMy npeiMeToM paccmMoTpeHus PykoBoacTBa sBfsAeT-
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CSl MOHSATUE HeonpeAeNeHHOCTH, a He NOrpeLlHocTU. TOYHOe 3HaYeHWe MOrpeLlHOCTY pesy/ibTata U3MEepeHus, Kak npa-
BW10. HEU3BECTHO M Heno3HaBaemo. EAMHCTBEHHOE, YTO MOXHO CAenaTb — 3TO OLeHUTb 3HAYEHWS BXOAHBIX BEIMUMH,
BK/IOYasl MOMpaBKK Ha M3BECTHble cucTeMaTuyeckne 3pdekTbl, BMeCTe C UX CTaHAapPTHbIMKU HeonpeAeNeHHOCTAMU
(cTaHAaPTHLIMU OTK/TIOHEHUAMM) /MO0 HA OCHOBE HEW3BECTHbIX pacnpefesieHnii BepoATHOCTEN NO NoyYeHHbIM nyTem
NOBTOPHbIX HabntoAeHW A BbiGopkam, 60 Ha OCHOBE pacnpefesieHuii, anpuopHbIX WM Cy6BEKTUBHO BbIGPaHHbLIX MO
nMetoLLelicst MHpopmaLmn, Nocne Yero paccynTaTth pesysibTaT U3MEPEHNs MO OLeHKaM BXOAHbIX BE/IMUYMH U CyMMapHYto
CTaHJapTHYI0 HeonpeeeHHOCTb 3TOro pesy ibTaTta Mo CTaHAaPTHbIM HeoNpeeIeHHOCTSAM 3TUX OLEHOK. W Tonbko ecnn
eCcTb TBepAasi yBePeHHOCTb, YTO BCE Bbllleyka3aHHble onepaumi BbIMO/HEHbI MPaBU/ILHO 1 BCE 3HAYMMblE cUCTeMaTu-
yeckne adhpeKTbl yUTeHbl, MOXHO NPeANOIOKUTb, YTO PesynbTal U3MEPEHWs SBAETCS Ha[EXHON OLEeHKol n3Mepsie-
MO BENUUMHBI 1 YTO ero CyMmapHas cTaHAapTHas HeonpefenieHHOCTb SABMSETCS HafexHOW Mepoil ee BO3MOXHON
NOrpeLLHoCTW.

MpumeuvyaHne 1— Ha pucyHke D.la HabnogeHus ans 6onblueli HarNSAHOCTU NpeAcTas/ieHbl B BUde
rmctorpaMmbl [cm. 4.4.3 v pucyHok. 1bJ

MpumeyaHune 2— lonpaska Ha NOrpPeLLUHOCTb PaBHa OLLEHKE MOrpeLlHOCTM, B3ATON C 06paTHbIM 3HaKOM.
Takum o6pasom, Ha pucyHkax D.1 n D.2 cTpesika, nokasblsaroLwas nonpasKy Ha MOrpeLiHocTb, pasHa no AJIMHE, HO
NPOTUBOMNO/IOXKHO HanpasfeHa No OTHOLLIEHWIO K CTpesike, KoTopas nokasbiBana 6bl camy MOrpeluHocTb, 1 Hao6opoT.
B TEKCTOBbIX MOSICHEHUSAX K PUCYHKY Pa3bACHAETCA, NokasbiBaeT /N flaHHas CTpesika caMy NorpellHoCTb WaW NonpaskKy Ha
Hee.

D.6.2 Ha pucyHke D.2 B HECKOJIbKO U3MEHEHHOM BUfE NMPeACcTaB/ieHbl Te Xe NOHATUSA, YTO rpadnyeckn npeacras-
neHbl Ha pucyHke D.1. Kpome Toro, Ha pucyHke D.2 [nepeuncneHue a)] nokasaHa BO3MOXHOCTb CyLLECTBOBAHWNS MHOMX
3HaYeHUli U3MepSeMOil BeNMUMHBI, eCIN OnpejesieHne N3MepAeMOoi BeNNYMHbI SIBASIETCA HeMosiHbIM. HeonpeaeneH-
HOCTb. 06YC/OB/IEHHasn 3TOW HEMOMHOTOW U BblpaokeHHas B BUAE AMCNEepCUN, OLEHEHA Ha OCHOBE pe3y/bTaTtoB M3Mepe-
HWIA NPY MHOXECTBEHHbIX peasin3auusax N3MepsiemMoii BeMYMHbI C UCMOMb30BaHNEM OHOMO M TOro e MeToda, npubo-
poB UT. 4. (cm. D.3.4).

NMprnmMmeyaHune — BcTonbue «ncnepcus» nog AucnepcrsMu NOHMMAKTCA 3HaveHus ifty) cornacHo hopmyne
(11a) (cm. 5.1.3), T. e. nognexatyye NPOCTOMy CYyMMUPOBAHUIO.
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HeuncnpasnerHoe cpegHee  VicnpasneHHoe cpefHee
apvchmeTuyeckoe apvichmeTnyeckoe
no HabnaeHNAM no Hab/oAeHNSM

Hi VicnpasneHHoe cpegHee
apudmeTnyecKkoe - oLeHKa

N3MepsieMoii BENMUUHbI

| v pl PE3yNLTAT U3MEpeHUst

L, _
w Ah. HI b
! ! CymMmapHas cTaHaapTHast

HeonpeaeneHHoCTb
CpesHero apugMeTMUECKOro

—1

CraHgapTHas HeonpegeneHHoCTb

Heuncnpas/IeHHOro cpeaHero Monpaska Ha Bce

apuMeTUUECKOTO U3-3a pasbpoca U3BECTHbIE
pe3ynbTaToB HabnaAeHWIA cucTemarnyeckme
(nokasaHa B BMe VHTepBasa) adpdhekTbl BiniouaeT B ce6a Heonpese-

JIEHHOCTb HEeUCMpPaBIEHHOTO
cpeaHero apucthMeTUHECKOro
13-3a pa3bpoca pe3y/bTatos
HabNAEHWIA 1 HeonpeaeneH-
HOCTb BBEEHHOI NOMpaBku

a - lMoHATnA, OCHOoBaHHbIE Ha Ha6l'|i0,£l,a8MbIX Be/In4YnHax

HewnsBecTHoe pacnpegenexvie
(B LOHHOM NpUMepe npegnona-
raeTcs 6/1M3KOM K rayccoBy)

HeusBecTHoOe pacnpegenexue
reHepasnbHoli COBOKYMHOCTY
WCTpaB/eHHbIX pesybTa-

reHcpasibItoli COBOKYMHOC T TOB HaboLeHUi
HeVCNpaBeHHbIX Pe3y/ib-

TaTOoB Hab/MoAeHMIA

HewvsBecTHOe MaTemaTuyec-
KOe OXnJaHve C HEM3BEC THbIM
CTaHAaP THLIM OTK/IOHEHVEM
(nokasaHo rpaHuLei TeMHO
obnacTw)

HewusBecTHas NOrpeLLHoCThb
1CrpaB/ieHHOr 0 cpefHero apud-
MeTUYECKOr O 3-3a Hen3BecCT-
HOIN «CAy4aliHO» NorpeLuHoC Ty
HEucnpas/IEHHOr 0 CPeAHero
apndMe TNHEeCKOro 1 Hem3BecT-

HewvsBecTHas norpeLu-
HOCTb, 06YC/OB/IEHHas
BCEMU U3BECTHbLIMA

HeunssecTHas ﬂCﬂyHaI}’lHaﬂ» cucTtemaTuyeckumm <
HOIi MOrpeLLHOCT Y NOMNpPaBKX

norpeLHoCcTb Hencnpas- SCth)eKTaMI/I OFpeLLHOC onpa

HewucknioyeHHan HensBecT-
NeHHOro cpegHero apudd-
METUUYECKOIO Hasi norpeLUHoCTb Kcnpas-
10 HAGMIOAEHNAM NIeHHOr o cpefHero apud-

MEeTMWYECKOrO 13-3a Hens-

BECTHOIo CMCTEMaTUNYEeCKOro

adhcpekTa

HewnssecTHOe
3HaYeHve

13mepsemoli BENMUMHbI
6 - MAeaJ'IVBVIpOBaHHbIe NOHATUA, OCHOBaHHbIE Ha HENO3HaBaeMbIX BeJ/IMYNHaX

PucyHok D.1 — [padmyeckast UAMIOCTPaLMA NOHATUI «3HAYEHNE», «MNOTPELLHOCTb» U «HeonpeneneHHOCTb»
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BermunHa 3HaueHvie Jvicnepcnsa
(6e3 cobrk3gennsa MacluTaba) (6e3 cobnoaeHns macLuTaba)

LKaU1a 3Ha4YeHun

A Voomoe I O Y I Y S—— 1
|(ogHOKP3THOB HaboAeHNE)

b) HeucnpasneHHoe
cpefHee apudmeTu-

YEeCKoe M0 Hab/IAeHNAM (cpepHee apuchmeTU4eckoe)

c) Monpaska Ha Bce
U3BECTHbIE cUCTEMATU-
yeckve adhdhekTbl

d) PesynbTar namepeHust I

\

(6e3 yyeTa aMcnepcum ns-3a
HerMosIHOro onpeaeneHys
13MepsieMOi BENMUMHBI)

0) OcTaBLIascs NorpeLHocTb
(HenosHaBaeMasi Be/N4MHa)

0 M3mepsiemasn BenmunHa
(Heno3HaBaemas Be/IM4MHA)

) Vi3mepsiemMas BenmumnHa
npy ee HeMnoJsIHOM onpeAeneHnn I/I
(Heno3HaBaemasi BeIMUMNHA)

ft) OkoHuUaTeNbHbI pesynbTaT
13MepeHus

PucyHok D.2 — [padhmyeckasi UNNOCTPaLMs NOHATUA «3HAUYEHUE», «MOrPELUHOCTb» W BHEOMPEeAEIEHHOCTbY
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Mpunoxexve E
(cnpaBoyHoOe)

MoTuBbl 1 OCHOBLI ANns pa3paboTkn PekomeHngaunm INC-1 (1980)

B HacTosiLLEeM NPUIOXKEHNN KPATKO M3/IOKEHbI MOTUBbI 1 CTATUCTUYECKME OCHOBLI A/151 pa3paboTkn Paboueli rpyn-
noi no HeonpegeneHHoctn PekomeHgaumm INC-1 (1980), Ha KOTOpyto onupaeTcst HacTosiwee PykOBOACTBO (CM. Takxe
ML 2).[11).112]).

E.1 MNMoHATUA «6e30nacHOro», cay4yanHoro n cuctemaTtmyeckoro

E.1.1 HacTtoawum PykoBOACTBOM YCTAHOB/IEH LUMPOKO NMPUMEHSIEMbI METO/ OLEHUBAHWA U NPELCTaB/IEHUS| HEO-
npefeneHHocTy pesynbTara n3MepeHns. 3TOT MeTog obecneymBaeT nosydyeHne He «6e3onacHbIX» UM «KOHcepBaTWB-
HbIX» (T.€. B3SATbIX C HEKOTOPbLIM 3arnacoM), a PeayIMCTUYHbIX FPaHuL, HeonpeaeneHHoCTH, OCHOBLIBAsACH Ha npeacrasse-
HUW. 4TO He CyLLEeCTBYET HMKaKMX MPUHLMMNANbHBIX pasnMunii Mexay COCTaBNSoWMMN HeonpeaeneHHoCcT!, 06ycroBs-
NEHHbIMK crlyYaiiHbIMK 3dhdpekTaMu, 1 COCTaBNAILWMMU, CBA3AHHBIMM C BHOCUMbIMM MOMpaBkamMy Ha cucTeMaTtuyeckmne
ahbpekTbl (cM. 3.2.2 1 3.2.3). B 3TOM CMbIC/IE€ AaHHbI MEeTOA OT/InYaeTCcsl OT NPUMEHSIBLUNXCA paHee NoaxoAoB, KoTopble
1Menu B obLLeli OCHOBE ABa HWXeCNeAyoLmnX NpeacTaBneHus.

E.1.2 NepBoe npeacTasieHve 3akyanioch B TOM. YTO HEONpeAeleHHOCTb HEOBX0AMMO BblpaXaTb C HEKOTOPbLIM
3anacom, T.e. Jiydlle OWnbUTLCA, 3asBMB 3aBbILUEHHYI HeonpefesieHHOCTb, YeM CUWKOM Maslylo. Ha camom fgene,
NOCKOJIbKY B BONPOCE OLEHVMBaHWSA HeEONpeaeNeHHOCTU pesyibTata M3MepeHns Bcerga CyLLecTBYOT HEKOTOPble HEACHO-
CTW. TO COMHEHMs1 3a4acTylo paspeLlanncb NocpeAcTBOM NpefHaMepPEHHOro 3aBblLLEHNS OLEHKN.

E.1.3 BTopoe npeacras/ieHne 3akii04anoch B TOM. YTO UCTOYHMKKW, BHOCALLME BKNAL, B HEONpeLeNeHHOCTb, Beeraa
[OJDKHbI NOAPA3AENATLCS Ha «ClyYaliHble» N «CUCTEMATUYECKUE», YTO NPUPOoAAa 3TUX UCTOUYHWUKOB pas/inyHa, 1 No3ToMy
MX BKNafbl B HeonpeaeneHHOCTb AO/MKHbI 06beAnHATLCA MO pasHoOMy M 6biTb NpeacTaBfeHbl NO OTAEeNbHOCTH (a B
cnyyae Heo6xoAMMOCTV NpeAcTaB/eHNs eANHON OLEHKN HeonpeAeneHHOCTY — O6GbEeAVNHATLCS HEKUM CreLyasibHbIM
cnocobom). 3ayacTyto cnocob 06beguHeHN HeonpeaeneHHOCTel aTMX ABYX BUAOB BbIGMpasca Takum 06pasom, 4Toob!
YAOB/IETBOPUTL MPEACTaBIEHNIO O «6e30MacHOCT».

E.2 O6ocHOBaHWe peannCcTUYHOro NoAxoAa K OLeHNBaHW0 HeonpegeneHHoCTH

E.2.1 MNpu npefcTaBneHnn pesynbrata N3MePEHUst HE0H6XO0AMMO YKa3biBaTb JTyULLYH OLEHKY U3MEPSIEMO BENNYU-
Hbl M NyULLYIO OLEHKY HEeOoNnpeAeNeHHOCTN OLLEHKN 3MePSEMON BEIMUMHbI, NOCKONbKY eC/i BHOCUTb B OLIEHKY Heonpege-
JNIEHHOCTW Kakve-nnbo nonpasku, TO. Kak NpaBun/io, HEBO3MOXHO yka3aTb, Kakvme nornpasku (B CTOPOHY yBENMYEHUS UNn B
CTOPOHY YMeHbLUEHUS) CAEeNarT OLEHKY HeonpeaeneHHocT 6onee «b6e3onacHol». 3aHKeHMe OLEHKN Heonpeaenex-
HOCTW MOXET MPUBECTU K YpE3MEepPHOMY JOBEPUIO K NPEACTaB/NEHHbIM pe3ynbTaTtaM U3MepeHuid, 4To MHorga Cnoco6HO
NPUBECTN K HexenateslbHbIM U jaXe K POKOBbIM MocneacTBuaM. MpegHamepeHHoe 3aBbllUeHVEe OLEHKM HeonpeaeneH-
HOCTM TakXe MOXET OblTb HEXEeNaTe/IbHO. JTO MOXET BbIHYAUTb NOMb30BaTesNeli M3MEepUTENIbHON annapatypbl Npro6-
peTaTb U3NuLIHe oporue NprMbopbl, NPMBECTU K HEOBOCHOBAHHOW OTGPaKOBKE AOPOroCTOSALLEN NPOAYKLUM NN K OTKa3Y
0T YCNyr KasIMB6pOBOYHOI NabopaTopuu.

E.2.2 Cka3aHHOe He cneflyeT NOHUMAaTb Kak 3anpeT AN1s NuL,. UCMOo/b3YIOLWMX pesynbTaTr N3MepeHnst B KOHKPETHbIX
Liensix, No co6CTBEHHOMY YCMOTPEHWIO BbIGPATh MHOXMWTE b, NMO3BO/SAIOLWMI MO 3asiB/IEHHOV CTaHAapPTHON Heonpege-
NIEHHOCTW NOJYYUTb paclUVpeHHy HeonpeeneHHOCTb . COOTBETCTBEHHO, MHTepBa C 3afaHHbIM YPOBHEM [0BEpus,
YA0BNETBOPSOLWMI YKa3aHHbIM LENAM, UK Kak OTPULL@HWE TOro, YTO B ONpeAesieHHbIX 06CToATeNbCTBAaX NPU NpeacTas-
NeHun pesynbTaTa U3MEPEHNS MOXET ObiTb MCNONb30BaH 3apaHee YCTAHOBMEHHbIi MHOXWTENb, NO3BOMSAIOWWMIA Noy-
YNTb paclUMPeHHY0 HeonpeAe/eHHOCTb, KOTOpas COOTBETCTBYET HyX/AaM KOHKPETHOro Kpyra nosnb3osatesneil. OfgHako
Takoli MHOXMTENb (KOTOPbIA, KCTaTW, Bcerga Ao/mkeH 6biTb YKaszaH) cnefyeT NpUMeHsATb TONbKO B OTHOLLEHUM Heonpeae-
JIEHHOCTW. MOMYYEHHON B pamMKax peasIMCTUYHOrO NoAXo4a, YTobObl MHTepBaUly, ONpeAesIeHHOMY Yepe3 pacLuMpeHHY
HeonpefeneHHoCTb, COOTBETCTBOBAS1 U3BECTHbIV YPOBEHb [0BEPUS U UTOGLI 3HAUYEeHMe CTaHAapTHON HeonpeaeneHHoc-
TV pesysibTara U3MepeHns Bcerga MOXHO Obls10 JIerk0 BOCCTAHOBUTD.

E.2.3 MNpu npoBefeHun N3MEPEHNS YacTO HEOOXOAMMO BK/KOUYATL B aHA/IM3 pesybTaTbl M3MEPEHUiA, NOMyYEHHbIE
13 CTOPOHHUX UCTOYHMKOB, MPUYEM KaXAbIV U3 3TUX pe3ynbTaTtoB OyAeT MMEeTb CBOK HEONPEeLENeHHOCTb. YToObl UMeTb
BO3MOXHOCTb Ha OCHOBE TakOro aHanm3sa NnocTPouUTb OLeHKY HeonpeaeneHHOCTN U3MepeHusi, Heo6XoAMMO, YTOBbI AaH-
Hble 3TUX CTOPOHHUX WCTOYHMKOB OblIN NpeAcTaBfeHbl B BUAE Havny4lmx, a He «be3onacHbix» OLeHOK. Kpome Toro,
[JOMKEH CyLLecTBOBaTb /IOTMYHBI U NPOCTON CNOCO6 06beAVHEHNSA «3aMMCTBOBaHHbIX» OLIEHOK HeonpeaeneHHoCTU ¢
HeonpeAeneHHOCTAMM, NONYyYeHHbIMW B pe3y/ibTate CO6CTBEHHbIX HabnogeHnin. Pekomerngauma INC-1 (1980) ykasbia-
eT Takoli cnocob.

E.3 O6ocHOBaHVe enHOO6pa3HOro obpalleHunst Co BCEMU COCTaBNALWMUMN HeonpeaeieHHoCcTH

HacToswwin pasgen nocTpoeH Ha NPOCTOM NpUMepe, MokasblBaroLLLEM, Kak COr/TacHO HacTosALleMy PykoBoACTBY B
Lensx nosyyeHnst OLEHKN HeonpenesieHHOCTU pesyrbTara U3MepeHusi efjMHbiM 06pa3om obpabaTbiBaloTca CoCcTas/s-
IoLLMe HeonpeaeneHHoCTU, NpUpoAa KOTopbIX 06ycnoBneHa cnyyaliHbiMn adhdpekTamy 1 0CTaBLUIMMUCS NOCNe BHECeHUS
nonpaeok cuctematTnyeckumu acpchektamm. Tem cambiM MNNOCTPUPYETCS NpuHATas PykoBoACTBOM M ChOPMY/IMpo-
BaHHasA B E.1.1 Touka 3peHus, 4To HeT NPUHLMNMaNbHbLIX pasnMunii B NpUpoae pasHbiX COCTaBAAOLLMX HeonpeaeneHHo-
CTV M 4YTO BCE 3TV COCTaBASAIOLLME [O/MKHbI 06pabaTbiBaTbCA 0ANMHaKoBO. OTNPaBHOW TOUKO paccMOoTpeHust ByaeT cy-
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XWUTb YNPOLLEHHbI BbIBOA MareMaTU4eckoro BbIpadKeHWsl A/1s MONyYeHNs HeornpeaeeHHOCTU BbIXOAHO OLEeHKN Yepes
HeonpeAeneHHOCTN BXOAHbIX OLIEHOK, HasblBaeMblii B HacTosllem PyKoBOACTBE 3aKOHOM TPaHC(OPMUPOBAHWUSA Heo-
npefeneHHocTel.

E.3.1 MNycTb BbIxogHaA BenuunHa z = f (w,, We....w4) 3aBucuT 0T N BXOAHBIX BENNYMH iv,. W2.....wN, 1 kaxgas 13
BXOAHbIX BEMMNYMH ONMCbIBAETCS COOTBETCTBYIOLLMM pacnpeaeneHneM BeposiTHocTell. PasnoxeHne diyHkumm f B Touke
mMaTemaTuyeckux oxmaaHuin w, £(w,) = U, B psag Teiiniopa nepeoro nopsifka no3sosnsieT MosyunTb BblpaKeHne Ans
MaJ10ro OTK/IOHEHWS I OTHOCUTESIHO P I Yepe3 Masible OTK/IOHEHUS iV. OTHOCUTENLHO L, Mo hopmysie

2 ~P* - M. (E.1)

rae BCe Y/ieHbl BbICLIMX NOPSAKOB NPUHUMAIOTCSA NMPEHEBPEXNMO MasbiM1, U p7 = f <p,. p2.... Mv)- KBagpaT OTK/IOHEHUs
Z - pr MOXeT GbITb NOJyYeH no dopmyne

(r-une (E.2a)

KOTOPYK MOXHO 3anucaTb Takxe B Buge
(r- w2 (E 2b)

MaTtematuyeckum oxuaHuem kBajpaTta OTK/IOHEHUA (Z - px)2 6y,u,e1' ancnepcua BesIMYUHBL Z, T. €.

£|(z - p2)2J=02 . ndopmyny (E.2b) MOXHO NpeacTaBuTb B Buae

0} (E3)

riyTu"r gy 1H

roe o? - e[(w, - p,)2] _ pucnepcua u\: pt =v(w..w,)l(ofo2)v2 — KoatpduumneHT Koppenauum w, u w,;
v(w,. wt) = £ [(,. - p,)(iv, - Ly)] — koBapuauus w, u i,

MpumeyvyaHne 1— <" 1 N? ABNSAIOTCA LEHTPa/IbHbIMU MOMEHTaMu BToporo nopsgka (cm. C.2.13 n C.2.22)

pacnpefeneHnii BeposTHOCTe ANsl. COOTBETCTBEHHO, Z 1 W,. PacnpegeneHne BepOSITHOCTEN MOXET ObITb MOTHOCTbIO
onMncaHo Yepes CBOE MaTeMaTUYeckoe OXufaHue, LUCNEepPCUo 1 LLeHTpasibHble MOMEHTbI BbICLUMX MOPSIAKOB.

NMpumevyaHue 2— dopmyna (E.3) ngeHtnuHa cpopmyne (13) 85.2.2 [coBMecTHOe chopMmyoii (15)) ans pacyeta
CyMMapHoOIi cTaHAAPTHON HeonpeAeneHHOCTH, 3a UCK/YeHeM Toro, YTo B chopmyse (13) ucnonb3ytoTcs He aucnep-
CUW. CTaHAAPTHbIE OTKAOHEHWS U KO3(PULMEHTbI KOPPEALIMM, & UX OLIEHKM.

E.3.2 CornacHo TpaguuuoHHOW MeTposiornyeckoit TepmmuHonorum opmyny (E.3) 4acTo HasbiBaKOT 3aKOHOM CyM-
N
MVUPOBaHWA NOrpeLLHOCTel, uTo 6onee ymecTHo ans popmynsl Ar = £(P/ /dkv,)Aw, . rge Sz — n3MeHeHus BeNNUHbI

Z, BbI3BaHHbIE M&/IbIMW U3MEHEHNAMW JIur, BeMUMHbI I, [cM. chopmyny E(s)]. MoaTtomy dropmyny (E.3) nyulie Hassatb
3aKOHOM TpaHCOpPMMPOBaHUS HeonpeaeneHHOCTel (Kak 3TO cAenaHo B HacTosweM PyKoBOACTBE), MOCKO/IbKY OHa
nokasblBaeT, kaKk NpoMcxoauT npeobpasoBaHue HeonpeneneHHOCTel BXOAHbIX BEIMUMH U, BbIPKEHHbIX B BUAE CTaH-
JapTHbIX HeonpefeneHHoCTel pacnpefeneHnii BEpPOATHOCTEN CNy4valiHOW BENUMHBI I, B HEONpPeAeeHHOCTb BbIXOA-
HOV BEeNMNYMHBI Z. BbIPKEHHYIO Yepe3 CTaHAapTHY HeonpedenieHHOCTb pacnpefesieHnsi BepOsiTHOCTel ciyyvaiiHoi
BE/INYUHbI Z.

E.3.3 ®opmyna (E.3) npurogHa Takxe A1s npeobpasoBaHns BeNVYUH, NPONOPLUOHasIbHLIX CTaHAAPTHOMY OTK/IO0-
HEHWIO. MOCKO/bKY, €C/IN KaXKA0E CTaHAapTHOE OTKIOHEHME O, 3aMeHWTb NPONOPLIMOHA/IbHON eMy BEIMYMHON KO,, rae
K — OfIUH 1 TOT XK€ MHOXMWTE b 4151 BCEX O,, B N1eBOi YacTn dhopmysbl (E.3) BMecTo 026yaeT, COOTBETCTBEHHO, KOT. OfHakKo
3Ty hopMyny Henb3a TpakToBaTb Kak nMpasuio npeobpa3oBaHus AOBEPUTENbHLIX MHTEpBA/IOB. B camom fene, ecnn B
npasoii yactn copmysnbl (E.3) Kaxayld 0, 3aMEeHUTb BE/IMUYMHON 8,. Onpefensiolieli MHTepBaa C COOTBETCTBYIOLLUM
3afjaHHbIM YPOBHEM 0BEPUA p. TO Noslyyaemas B 1eBOV YaCTV BeNnuuHa e, He ByAeT onpefensiTb UHTepBasl, COOTBET-
CTBYIOLLMIA TOMY )X€ 3HAYeHWI0 p. 3a UCK/IIOYEHVWEM YaCTHOrO Ciyvas, korga Bce W, pacnpefernieHbl No HOpMasibHOMY
3aKoHy. Mexay Tem, npu BbiBoge hopmynbl (E.3) HUKaKuX yCn0oBUiA Ha HOPManbHOCTb pacrnpefeneHns BXOAHbIX BEMNYNH
Ur He Hanarasnock. ToyHee, ecnu B chopmysie (10) (cm. 5.1.2) NonyyYeHHy Ha OCHOBE MOBTOPHbLIX HAGMOAEHUIA OLEHKY
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KaXKA0ro CTaHAaPTHOrO OTKIOHEHMS O(X,) YMHOXWTbL Ha COOTBETCTBYIOLMIA KOII(DULIMEHT, NOMlyueHHbI 13 /-pacnpese-
NIEHNS NS 3a/laHHOTO 3HadyeHusi p (Hanpumep, p = 95 %). TO NOJlyYeHHasi B /IEBOI YACTU OLEHKA HEOoMNpeneeHHOCTU
BbIXOZHOM BE/IMUMHBI Y He 6yAeT COOTBETCTBOBATL MHTEPBaSTY C TEM Xe ypoBHeM fosepusi p (cM. G.3 n G.4).

MpumeuyaHune — Tpe6oBaHNE HOPMASIBHOCTM BXOAHBIX BE/IMUMH, NPU coBM0AEHUM KOTOoporo dhopmyna (E.3)
MOXeT 6bITb pacnpocTpaHeHa Ha nNpeo6pasoBaHve VHTEPBA/IOB C 3aJaHHbIM YPOBHEM LOBEPUS, MOXET 6bITb OfHOI 13
MPUYMH NCTOPUYECKM CIOKMBLLETOCS Pas3feNeHnst COCTaBSAOWMX HEONPEAENIEHHOCTI HA Te. YTO MOJyYeHbl Mo pesysib-
Tatam MOBTOPHbIX HAGMOAEHUI NPEANONOXNTENBHO HOPMA/ILHO pacnpefeneHHbIX BeIMYMH, U Te. OLEeHKa KOTOpbIX
coCTosif1a B ONpefeneHnn BepXHel N HKHER rpaHnL, BO3MOXHOTO 3HAUYEHWUsI CryYaiiHoi BEMUUYNHBI.

E.3.4 PaccmoTpum nprmep, KOraa z 3aBUCUT TOSIbKO OT OAHOI BXOAHOM BeNnunHbl w. z = f(w), rae w oueHmBaeTcs
ycpegHeHMeM no BbIGOpke U3 N 3HayeHwl ivk cnyyaliHol BENMUYMHBbI W. M 3TU N 3HAYEHWUIA MOyYeHbl HA OCHOBE N
He3aBMCUMbIX MOBTOPHbIX HabnoaeHuii gk cayvaiiHoii BennymHbl g no dropmyne

** =ct+pg,. (E4)

B aToil chopmyne a npepactaBnseT coboii NOCTOSHHOE «CUCTEMAaTUYeckoe» CMeLLeHue Wau cagur, obwwmin ans
Kakforo HabnaeHus, a (i — 06wl MaclwTabHbIli KO3ULMEHT. U CMeLLeHne o 1 MaclwTabHbIli KO3aMUUMEHT P,
XOTS U NPOSABAAIOT cebsA Kak NOCTOSHHbIE 3HAYEHUA B Npedenax AaHHol cepun HabnaeHWid, npegnonaratoTca npuHaa-
NeXxallimm HeKOTOpbIM anpyopHbIM pacnpefesnieHsaM BepoSTHOCTER 1 SBNAIOWMMUCA HaUTyYLIVMM OLEHKaMu MaTe-
MaTUYECKUX OXUAAHWIA 3TUX pacnpeneneHunii.

Hawunyuweii oueHkoli s w 6yaeT cpegHee apudymeTnyeckoe >y. nosyyeHHoe no dopmyne

1 B .0
D =- 2> +P9¥)- E.5
M=-1 nK-1 ) (ES)

Toraa oueHKol 3HaveHns BeudmHbl z 6yget f(iv) =/ (a. p.g,. 02,— Q,). a oueHky uz(z) ee gucnepcumn 03(z)
nonyyatot no cpopmyne (E.3). Ecnm gna npocToTbl NPeAnonoXuTb z = w, Tak YTO6bl Hauyullel OLeHKOR z 6bina
z =f (tv) = W. TO MOXHO fierko Haitu u*(z). 3ameTus ug ypasHeHus (E.5). uto

dgh n

0603HauB OLieHKy Avicrepcuii @u p, COOTBETCTBEHHO, Yepes 12(a) 1 02(p) W NpefnonoXuB, YTO OTAe/bHble Habnoe-
HWSI HEKOppenupoBaHHbl. 13 hopmy bl (E.3) MOXHO nonyuntb

u2(z) =u2(@) . g2m2(p)+p2 ~ 1 . (E.6)

roe s2 (oD — BbIGOPOUHAA AMcnepcust HabNAEHWIA paccuntbiBaemas no coopmyne (4) (cm. 4.2.2), as2 (qRIn = s2 (g)

— BbIGOPOYHAs Avcrnepcus cpegHero apudmeTuyeckoro q (cm. popmyny (5) B 4.2.3).

E.3.5 B TpaguLMOHHON MeTponorMmn TpeTbe cnaraemoe B npasoi yact hopmysnbl (E.6 ) Ha3bIBAKOT «CnydaiHbIM»
BK/12/I0M B OLeHKY ULI). MOCKO/IbKY OHO 06bIYHO YMEHbLIAETCS C POCTOM YMc/ia HabiogeHnii N, B TO BPeMsi Kak nepsble
[iBa cnaraemMbixX HasblBalOT «CUCTEMATUYECKUMU», T. K, OHU HE 3aBUCST OT /1.

Yro elle BaxHee, B pamMkax TPagMULIMOHHOIO NoAxoAa CyLlecTByeT Touka 3peHus, 4to chopmynoii (E.e ) nonb3osaTb-
cs1 BOOGLLe Henb3s, NOCKO/IbKY OHAa He YUNTbIBAET pas/nyne Mexziy HeonpefeneHHOCTAMM, SABAAIOLWMUMIACS cneacTBueM
cucTeMaTnyecknx 3pHekTos, OT TeX. YTO BbI3BaHbI CAyyaiiHbIMK ahdpekTamn. C 3TOW TOUKM 3pEHUS HEAOMYCTUMbIM
ABNISETCA CYMMUPOBaHUE AVCNepcuid, NoslydyeHHbIX U3 anpropHbIX pacnpeenieHunii BEpOATHOCTEN, ¢ TeMu, YTO nosyye-
Hbl 3KCMEPUMEHTasIbHBIM MyTeM, NOCKO/IbKY BEPOSITHOCTb paccMaTpuBaeTCsl UCK/IUMTESIbHO B paMkax 4acTOTHOrO noj-
X0f4a. TpebytoLero Hamums BO3MOXHOCTUN MHOMOKPaTHOro HabnofeHns cobbITHA 8 CyLLLEeCTBEHHO OfMHAKOBbIX YC/I0BU-
Ax. [py 3TOM BEPOATHOCTbL P A4/1 Kakoro-nn6o cobuitus (Os p £ 1) 6yaeT xapakTepr3oaTb 0 THOCUTE/bHYI0 YacTOTY
€ro HacTymnieHus.

B npoTnBOBEC JaHHON «4aCTOTHO» KOHLIeNUM CyLLecTByeT v Apyras, He MeHee 060CHOBaHHas MO3NLWS, 3aK/io-
yaroLlasaca B TOM. YTO BEPOATHOCTb C/ieflyeT paccMaTpuBaTb kak Mepy CTeneH/W yBepeHHOCTMW B TOM. YTO cOGbiTue
npowsoigeT [13]. [14]. Hanpumep, NpeanosioXuM, YTO HeKWii paLMOHaIbHO MbICIALWMI YeoBeK CObMpaeTcs BbIUrpaTh
He6OosbLLY0 CyMMY AieHer D. 3ak/iounB napy B OTHOLLIEHWW HACTYNeHNs HEKOTOPOro cobbiTns A. Toraa cTeneHb yBepeH-
HOCTM 3TOTO YesioBeka B HACTYMIEHUN COBbITUA A MOXHO onucaTb BEPOATHOCTbIO p = 0.5. ecnin OH He MOXeT oTAaTb
NPeAnoYTeHNst HU OAHOMY U3 CNeAyHoLLMX CLieHapues:
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1) nonyuutb cymmy D, ecnu cobbitue A npov3oigeT, HO OCTaTbCA HU C YEM B MPOTMBOMOJIOKHOM Clydyae:

2) nonyuntb cymmy O. ecnv cobbiTye A He NPOM30AET, HO OCTaTLCA HU C YEM B NPOTMBOMO/IOXHOM Crlyyae.

PekomeHgaumsa INC-1 (1980), Ha KOTOPOI OCHOBbLIBAETCA HacTosiee PykoBoACTBO, NofpasymMeBaeT MMEHHO
TaKo B3rNAf Ha BEPOATHOCTb, MOCKO/bKY paccmaTtpusaeT dropmyny (E.e) 1 el nofobHble B kayecTse [ONYCTUMOroO
cnocoba pacyeTa CyMMapHOii CTaHAapTHOW HeonpeAeneHHOCTV pe3ynbTata U3MepeHus.

E.3.6 MOXHO OTMETUTb TPY HECOMHEHHbIX NPeuMyLlecTBa B NoAXo4e, peasin3oBaHHOM B HacTosuem PykoBog-
CTBe M OCHOBAHHOM Ha NpefcTaBfeHUN 0 BEPOSTHOCTU KakK CTENEHN YBEPEHHOCTU B HACTYNIEHUN COOBITUSA, NOyYEHUN
CTaHAapTHbIX HeonpefeneHHOCTel 1 NPUMEHEHUN 3akoHa TpaHChopMMpOoBaHUS HeonpegeneHHocTel [chopmyna (E.3)]
ANA pacyeTa W BbIpaXeHWss HeonpefeneHHOCTW pesysfbTara U3MepeHus:

a) 3aKoH TpaHCOopPMUPOBaHWA HeonpeaeneHHoCTel NO03BONSET NPOCTbIM CNOCOBOM BKKUNTL CyMMAapHYHO CTaH-
[JapTHY0 HeonpeAeneHHOCTb OAHOI0 U3MEPEHNS B OLLeHKY CyMMapHO CTaH4apTHOV HeonpeaeneHHOCTY Apyroro usmve-
peHuns, NCnonb3ylLLero pesynbTaT NepBoro N3MepeHus:

b) cymMmapHas ctaHAapTHas HeonpeaeneHHOCTb MOXET CMYXUTb OCHOBOI A1 MPaKTUYecKkoro cnocoba pacyeTa
MHTEPBA/IOB C 3afaHHbIM YPOBHEM [J0BEPUSA:

C) oTnagaeT HEO6XOAVMMOCTb B pa3fenieHNn COCTaB/SAOLMX Ha «CrlyYaiiHble» N «cucTemaTnyeckme (UM B Kakoii-
60 MHONM KnaccuchmkaLmMmn) Npu oLeHNBaHNN HeonpeaeneHHOCTN N3MEePEHNs, NOCKO/IbKY BCe COCTaBnsloLLme Heonpe-
AeneHHOCTH obpabaTbiBalOTCA efMHbIM 06pa3om.

MocneaHuii apryMeHT 0CO6EHHO BaXXEH, MOCKO/bKY yKa3aHHOe pasfesieHre YacTo ABMSN0Ch UCTOYHUKOM Hegopa-
3ymeHuii. CocTaBnsAoLmMe HEONPEAEIEHHOCTY HeMb3A N3HAYAIbHO OTHECTU K «C/yHYalHbIM» WU «CUCTEMATUYECKUM.
Ee npupoga 3aBucuUT OT YCNOBWIA MCMOMb30BaHNSA COOTBETCTBYIOLLMX BENYUH UK, 6onee CTPoro, OT KOHTEKCTa, B KOTO-
pOM AaHHasi BE/IMYMHA BXOAWT B MaTeMaTM4ecKyto MOAE/b, ONUCHIBAIOLLYI0 M3MepeHne. Ecnm Ty xe camyto BEUYUHY
1CNonb30BaTh B APYroM KOHTEKCTE, TO «C/lyyaliHasi» COCTaB/sIOLLAA MOXET NPEBPATUTLCA B «CUCTEMATUYECKYHO» U Ha-
o6opor.

E.3.7 Mo npuuunHe, ykazaHHoi B E.3.6. nepeuncnenue c), PekomeHgaumsa INC-1 (1980) He nogpasfensieT cocTaB-
NALWME HEONPeAENIEHHOCT Ha «C/lyvaliHble» U «cucTemaTtuyeckne». B cyllHOCTW, Korga Aeno JOXOAWT A0 pacyeTa
CYMMapHOI cTaHAapTHOW HeonpeAeneHHOCTU pesynbTaTta U3MEpPEeHUs, B TakOM pasfefieHun HeT HeobxoAumocTw, W.
cnepoBaTesibHO, HET HeO6XOANMOCTU B CaMoii 3Tol Knaccudukaumn. Tem He MeHee, MOCKOMbKY KpaTkne 0603HaveHns
MOTIYT 6bITb YA06HbI NPV 06CYXAEHUM TEX UM MHLIX BONPOCOB B AaHHON obnactn. PekomeHgaums INC-1 (1980) BBogut
Apyryto knaccudmkaLyio, OCHOBaHHYIO Ha [iBYX CYLLeCTBEHHO pa3HbIX MeTofax OLEHVBaHWSA COCTaBSAOLWMX Heonpeae-
neHHoct: A n B (cm. 2.3.2 1 2.3.3).

PasgeneHvne no meTogam OLEHUBAHWA COCTaBSIOLLMX HEONPEAENIEHHOCT MO3BOMAET n3bexarb NpUHUMNUab-
HOI Npo6embl, CBA3aHHON € knaccudukauyeli cammx COCTaBNSAIOWMX U 3akK/ovatoWwenca B 3aBUCMMOCTN 3TON Knaccu-
chukaumm OT yCNoBuMiA NCNOb30BaHNA COOTBETCTBYHOLLMX BeNMUMH. OfHaKo BBeAeHWe knaccudmkauum no Metogam ole-
HMBaHWSA. a He Mo BUAY COCTaBASAOWMX, HE UCKIOHaeT 06beAyHEHNA COCTaBAOWMX, OLEHNBAEMbIX pa3HbIMU MeToaa-
MW. B Tpynnbl, UCXOAA M3 NMPaKTUYECKON LenecoobpasHoCTU 3TOro ANA AaHHOTO KOHKPETHOro n3mepeHus. Mprmepom
MOXET C/YXWTb CPaBHEHME PacyeTHbIX U 3KCMEPUMEHTa/IbHbIX 3HAYeHUIA BbIXOAHON BENUMHBI CMI0XHOW M3MepuTeNb-
Holl cucTembl (cm. 3.4.3).

E.4 CTaHfapTHOE OTK/IOHEHWE Kak Mepa HeonpeaeneHHoCTn

E.4.1 dopmyna (E.3) TpebyeT, 4TO6bI HE3ABMCKMO OT CNOCO6a OLEHNBaHNSA HEeONpeAeIEHHOCTU BXOAHON Benym-
Hbl OHa 6blna NpefcTaBeHa B BUAe CTaHAAPTHOW HeoNpeAeneHHOCTY, T. €. Kak OLeHKa CTaH4apTHOro OTKOHeHMs. Ecn
B KauecTBe XapakTepucTUKu HeonpeaenieHHOCTW B3ATa Apyras, Hanpumep, «b6esonacHas» BennymHa, TO ee Henb3s
ncnonb3oBatb B hopmyne (E.3). 8 HaCTHOCTH, €C/IN TaKo XapaKTepUCTVKON ABNAETCA «BEPXHSIA rpaH1La MorpeLuHoCT»
(T. . MaKkcHMasbHO BO3MOXHOE OTK/IOHEHWE OT npeAnoniaraeMoii yylleli OLeHKN BXOAHON BEMNUMHBI), TO NOyYeHHas
no chopmyne (E.3) oueHka He ByAeT MMEeTb SCHOrO I3MYECKOTO CMbIC/IA U OKaXXeTCs HENPUroAHoW A8 nocneayoLero
MCNONb30BaHUA B pacyeTax HeonpeaeneHHoCTU APYrnX BENYMH, eCNv B 3TOM BO3HUKHET HeobxoanMocTb (cMm. E.3.3).

E.4.2 Ecnn cTaHAapTHYIO HeonpeAeneHHOCTb BXOAHOW BEeMUMHbI HeMb3s OLeHUTb Ha OCHOBE CTaTUCTUYECKOro
aHanM3a pesynbTaToB [OCTATOYHOr0 Y1cna NOBTOPHbIX HABNIOAEHNIA, TO HEOBXOAMMO NPUHATL NPEeANOoXKeHNe O BUde
pacnpegeneHusi BepOSITHOCTEN 3TOW BE/MUMHBI HA OCHOBE MMeloLLelica nHdhopmMaLmy, koTopasi, kak npasusio, ropasao
6onee ckygHa, YemM XoTenocb 6bl. ITO. OAHAKO, HE O3Ha4aeT, YTo JaHHOe pacnpegeneHvie 6yfeT «HepeaMCTUUHbIM»
WM «HEeNOJTHOLLeHHbIM». Kak 1 Bce pacnpefesieHnst BeposTHOCTel, OHO GyfeT NpeAcTaBsTh CO60M BblpadkeHne MMeto-
LLMXCA HA JaHHbIA MOMEHT 3HaHWIA.

E.4.3 OueHku, NoslyyeHHble Ha OCHOBE MOBTOPHbLIX Hab/oAeHN, He 06si3aTeNbHO ByAyT NPEBOCXOAUTL NO Kave-

CTBY NOJly4eHHbIE MHbIMW MeTogamMu. MycTb s(q) — BbIBOPOYHOE CTaHAAPTHOE OTK/IOHEHWE CPeHEero apugmeTnyecKo-
ro Mo /1 He3aBNUCUMbIM HabAAeHVsM /1 HOpManbHO pacnpeAenieHHoW Cny4yaiHoin BennunHbl q [cm. dopmyny (5)].
BenununHa s(g) npeacrasnseT coboit ctatnctuky (cm. C.2.23) anst oueHkn a(q) — CTaHAAPTHOTO OTK/IOHEHUS Cryyaii-
HOI BENNYMHBI ( . M OHa coBnagana 6bl CO CTaHAAPTHLIM OTKIOHEHNEM pacnpefeneHns g . ecau 6bl Y1CIo Habnae-
HWi GbINo 6eCKOHEeYHbIM. Aucnepcuto 02 (S(g)| OLEHKM CTaHAAPTHOTO OTKMOHEHMS S(Q) MOXHO NOJyYUTb Mo NpUGAN-
XEHHOW chopmyne
B2 [3(9)) = a2 (@)/(2v), (E7)
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roev =n- 1—uucno cteneHeii ceoboabl A s(g) (cm. G.3.3). Takum o6pa3om, 3agaBaemoe oTHoweHvem o[s(q)l/ o (g)
OTHOCWTE/IbHOe CTaHJapTHOe OTK/IOHeHMe S (). KOTOPOe MOXHO B3fTb 3a Mepy OTHOCWUTE/IbHON HeonpeAeneHHOCTM

s(q). coctaBnseTt npnbamanTensHo [2(n - 1)]“1B. Takas «HeonpeneNeHHOCTb HeONpeaeIeHHOCTU» BE/IMUYUNHbI (. 06yC-
JI0B/IEHHAsA YNCTO CTATUCTUYECKOM MPUYMHOW OrpaHNYEHHOCT 06bema BbIGOPKU, MOXET ObiTb Ha YAVB/IEHME BbiCOKa.
Tak gnsa n = 10 oHa cocTasnseT 24 %. 370 v Apyrue 3HavyeHusi oTHoweHusa o[s(q)l/o(q) Ana pasHbiX /1 NpUBeAeHb! B

Tabnuue E.1. U3 KOTOPOIi BUAHO, YTO ANS1 BCTPEUAIOLLMXCSA HA NPAKTUKe 3HAYEeHWii N1 CTaH4APTHEE OTK/IOHEHUE OLEHKM
CTaHAAPTHOTO OTK/IOHEHUS! HeMb3s cunTaTh NPeHebpexrmo MasbiM. OTclofa cnefyeT BbIBOA, UTO OLeHKa CTaHAapTHOM
HeonpeaeneHHoCT No Tuny A He 06s3aTenlbHO 6yAeT 6oee HafgexXHOI, YeM No TNy B. 1 UTO BO MHOTVX MPaKTUYECKNX
M3MEPUTESIbHBIX CUTYaLWsiX, KOraa YACc/io HabMIoAEHNI orpaHNYeHo, COCTaBNSIOWME C OLEHKO No Tuny B MoryT 6biTh
M3BECTHbI flyuLLe, YeM COCTAB/IAIOLLME C OLEHKOM Nno Tuny A.

Ta6nuuya EI1— OTHOWEHVE CTaHAAPTHOrO OTK/IOHEHUS BbIGOPOYHOTO CTaHAAPTHOMO OTK/IOHEHWS cpefiHero apud-
MeTUYECKOro Mo N He3aBUCUMbIM HabMoAEHNAM HOPMa/IbHO pacnpefeneHHol CayyaiiHoli BeNnnunHbl q K CTaH4apTHO-

My OTK/TOHEHWIO CpefHero apudmeTuyeckoro o |s(g>)/ o(gyn" v

Yncno HabrtoaeHuii n o (s(Qj)l<<pm>. % Yucno HabnogeHuin
2 76 10 24
3 52 20 16
4 42 30 13
5 36 50 10

<2>3HaueHns B NpaBoM CTOM6LEe MosyyeHbl 13 TOYHOro BbipaxeHuss o[s(q)]/o(q), a He ero NpuGANKEHUs
(@ (n-1)raz

4 B BbIpaxxeHun o[s(q)]/<j(q) 3HameHaTenb 0(Q) ABAsSETCA MaTemaTuyeckum oxugaHmem £ S/yn . a

uncnuTens o(s(q)] — KBagpaTHbIM KOPHEM U3 Aycnepcum roed — cfyyaiiHas BenmunHa, paBHas oLeHke

CTaHAapTHOro OTK/IOHEHWS NO Bbibopke X (. X2 .... X,, 06BbeMa /1 rayCcCoBOli CNyyYaiiHOW BeNIMUMHbI C MaTemMaTuyeckmm
OXWAaHWeM L, 1 gucnepcuein 02:

SAThZ (X -*f- *rEimm

MaTemaTtunyeckoe oxugaHvie u gucnepcus BeiMUmHbl S UMEIT BUL,

rKn'nV' m=o*-Eisf.

roe I'(.) — ramma-cpyHkuma. CnesyeT OTMETUTb, UTO £1SI < a npu N <@,

E.4.4 B kauyecTBe apryMeHTa B Mosb3y CYLLLECTBOBAHUA COCTaB/AIOLMX HEONPEAENEHHOCTU NPUHLUMNUA/IBHO pas-
HOI NPUPOAb! BbIABUTA/IOCH COOGPaXKEHME, UTO HEOMNpPeAe/IeHHOCTU /1St KOHKPETHbIX METOAO0B M3MepeHuii SBSTCS
CTATMCTUYECKMMMN XapakKTepucTUKamMm CrydaiiHbiX BEMIMYMH, TOrAa Kak eCTb NPUMEPbI «HUCTO CUCTEMATUUECKMX IDIEK-
TOB», KOTOpble A0/HKHbI 06pabaTbiBaTLCS WHLIM CNOCOGOM. B KauecTBe Takoro npuMepa HasbiBasloCb HEM3BECTHOE, HO
NOCTOSIHHOE CMELLeHNEe PEe3y/bTaToB, MoJTyYeHHbIX C MOMOLLbI0 HEKOTOPOro MeTofa M3MepeHwii, NPUYMHONM KOToporo
MOr/10 6bITb HECOBEPLUEHCTBO /NGO CAMOr0 MPUHLMNA U3MEPEHUIA, NGO NPEANOsIONKEHNIA, NOMIOXEHHBLIX B OCHOBY Me-
Toga. OfHAKO ec/iv BO3MOXHOCTb TAKOTO CMELLEHUSA NMOATBEPXKAEHA, U NPU3HAHO, UTO €ro 3HAYEHNe MOXET BbITb 3HaUN-
TE/IbHLIM, TO JAHHOE CMELLEHNE MOXET 6bIThb ONMCaHO Yepe3 BepOSITHOCTHOE pacrpegesieHne, npuiem B OCHOBY Bb*i0-
pa pacnpegeneHust Ao/mkHa GbiTb NOJIOXEHa Ta Xe MHGopMaLMs, KoTopasi No3BomAa NPUIATK K 3aK/IOUEHNIO O CyLue-
CTBOBaHWW A@HHOTO CMELLLEHIS 1 O €70 3HAUUTE/TbHOCTM. MO3TOMY, EC/IM NOAXOAUTL K BEPOSITHOCTU Kak K CTEMNeHN yBepeH-
HOCTY B TOM. Y4TO HEKOTOPOE CO6bITHE NPOM30IMAET, TO BKAJ NOAOGHOTO CUCTEMATNYECKOTO atDpeKTa MOXKET BbiThb YUTEH
npy pacuyeTe CyMMapHO# cTaHAapTHOW HeonpeeneHHOCTU pesynbTaTta U3MepeHusi Yepes OLeHKY CTaH4ApTHON Heo-
npeAeneHHoCT anpropHOro pacnpeaesieHnst BepOsiTHOCTEN, CBA3AHHOIO C 9TUM 3(PdIEKTOM, U, ClefoBaTesbHO, 3TOT
BKnag 6yAeT CyMMUPOBaH eiMHbIM 06pa3oM CO CTaHAAPTHLIMU HEOoNpeAe/IeHHOCTSMN APYrUX BXOAHbBIX BEIMUMH.

Mpumep — OnucaHne MeTOANKM BbINMONHEHUA U3MepeHuit TpebyeT, 4T 0o6bl BXO4HAS BE/IMUMHA PACCUN T bl-
Baslach Yepes pas/ioXXeHne B CTEeNeHHON psj, YNeHbl BbICLLEro nopsaka KOTOoporo n3BecTHbl HeTOoUYHO. CucTe-
MaTMYeckuit apekT, CBA3aHHbIN C HEBO3MOXHOCT b0 TOUYHO YYECTb UY/IeHbI BbICLUNX NOPSAKOB, MPUBOAUT K
HEM3BECTHOMYNOCT OSHHOMY CMELLEeHUI0, 3HaUYeHEe KOTOPOro HEBO3MOXHO YCTaHOBUT b 3KCNEPUMEHT a/lbHO
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nocpeAcTBOM NOBT OPHbIX N3MePeHuii. Mo3ToMy, ecim CTPOro cnefoBaTb «4acTOTHOMY» NOAXOAY K UHTep-
npeTauun BepoaTHOCTUW, HEONPeAeNeHHOCTb, CBA3aHHYI0 C AaHHbIM 3EKTOM, HENb3S OLUEHUTb U BKIO-
YN Tb B HEONPEENeHHOCT b OKOHYAa T eNbHOro pe3ybTaTa u3MepeHuii. BMecTe ¢ Tem UHTepnpeTauus Bepo-
ATHOCT MU Kak CTEeNeHN yBEPEeHHOCT 1 N03BONSIe T ONUcaThb HEONPeeNeHHOCTb, CBA3aHHYI0 C cucTemaTnyec-
KUM ahhekTOM, Yepes anpropHoe pacnpeeneHne BeposTHOCT el (BbiIGpaHHOE Ha OCHOBE UMEILLUXCA cBeje-
HU 0 HETOYHO U3BECT HbIX Y/leHaX Pa3/10XeHUs), N BKNIUYNTb ee B pacyeT CyMMapHOi cTaHfapTHOW Heonpe-
[LeneHHocTupesynbTaTa M3MepeHnii nogo6Ho N0 601 Apyroi HeonpeAeneHHOCT .

E.5 CpaBHeHVe BYyX B3r1A40B Ha HeonpeaeieHHoCTb

E.5.1 OcHOBHOe BHMMaHWe B HacToALEM PyKOBOACTBE Y/AEe/eHO He Herno3HaBaeMblM «UCTUHHOMY» 3HAYeHWIo
BE/IMYMHBI U MOTPELLUHOCTUN ee onpegeneHus (CM. npunoxexue D). a pesynbTaTy U3MEPEHUA 1 OLLEHMBAHUIO ero Heonpe-
fdenenHocTu. MpuHAB 3a pabouylo rmnoTesy, YTo pesy/bTaT U3MEePEeHWUs SIBNSIETCA NPOCTO 3HAYEHWEM, MPUNUCAHHbLIM
13MepsieMoli BeIMUMHE, 1 YTO HeomnpedeneHHOCTb pesy/ibTaTa M3MepeHus ecTb Mepa pasbpoca 3HaueHui, KoTopble
MOryT 6bITb 060CHOBAHHO MPUMMCaHbI M3MEPSIEMOIi BeNnuvHe, HacTosLlee PyKOBOACTBO, B CYLUHOCTY, yCTpaHseT 3a4a-
CTYI0 HEBEPHO WCTOJ/IKOBbIBAEMYIO CBSA3b Mex[y HeonpefesieHHOCTbIO U HEeMo3HaBaeMbIMU «UCTUHHBLIM» 3HauYeHneMm
BE/INYNHbI U MOrPELLUHOCTLIO.

E.5.2 3Ty cBfA3b MOXHO MOHATbL, paccMmaTpuBas BbiBog chopmyibl (E.3). T.e. 3aKoH TpaHchopMmpoBaHus Heonpe-
[leNIeHHOCTel. € NO3NLMIA «MCTUHHOTO» 3HAYeHWs U NOrpeLuHoOCTU. B aTom cryyae p, MOXeT 6blTb UCTO/IKOBaHA Kak
Hen3BecTHOoe, eUHCTBEHHOE «UCTUHHOE» 3HAYEHWE BXOAHON BENUMHBI »,. W Kaokgas w, NpeanonaraeTcsi CBA3aHHON C
UCTVHHBIM 3HaYeHWeM [, COOTHOLLUEHNEM iV, =p, + e;, [Ae [-— MOrpeLuHocTb HabnoaeHns w,. MatemaTtuueckoe oxuga-

HMe cnyvaliHoin BeNnuvHbI I, npegnonaraeTtcs paBHbIM Hynto. E(f) = 0. a gucnepcusi — 0?. Ele*) = 0? Torga dopmyny

(E.1) MOXHO npeAcTaBuTb B BUAE

<E.8)

roee, =2 - p* — NOrpeLuHoOCTb, CoAepXallascs B BbIXOAHOW BenuunHe . Ecnu Tenepb B3ATb MaTeMaTnyeckoe oxungaHue

KBagpara IT. TO MOXHO Nofy4nTb hopMysy, MAeHTUUHYto (E.3). Ho BkoTOopoiinog — =E|e”) 6yaeT noHumaTbcs gucnep-

cune2.nog = v(el. el)/(0?crf)V2— koadhdmumeHT koppensiuun e, n ,.anog v(e,.e® = E(e,.*y) — koBapnauua eu

e,. Takum 06pasom, gucnepcumn 1 KoatMULMEeHTbI KoppensLmm 6yayT CBA3aHbl He C CaMUMU BXOAHBIMU BEMMYMHAMM, a
C WX MOrpeLHOCT SIMU.

MpumeuyaHune — 3aech NpeanonaraeTcs, YTo BEPOSTHOCTb NPeAcTaB/seT co6oi cTeneHb YBEPEHHOCTU B
HACTYM/IEHUN TOTO UM MHOTO COBLITUS, UTO MoApPasymMeBaeT BO3MOXKHOCTb OMHAKOBON WHTEpPMpEeTaLMn cucTemaTudec-
KUX U ClyyaiiHbIX NOTPELUHOCTEN, TaK YTO C, MOXET 6bITb MOrPEeLIHOCTbIO S060r0 BrAA.

E.5.3 Ha npakTuke pasHuua B AByX B3r/siiax Ha HEOMPELENEHHOCTb M3MEPEHUST He NMPUBOAUT K PasHULLE B YMC/IO-
BbIX OLEHKaxX pesysibTata U3MepeHus U HeonpesesieHHOCTW, NPUNUCLIBAEMOI 3TOMY pe3ysnibTary.

Bo-nepBbIx, B 0601X Cyyasx A/ NosyyeHust Hauyulleil OLEHKN I Ha OCHOBE (DYHKLMOHA/IbHOW 3aBucumMocTty f
UCMO/b3YHOTCS HansyyLLMe OLEHKM BXOAHBIX BEIMUYMH W,. CNeCTBMEM 3TOTO SIB/IIETCS OTCYTCTBYE Pas/nyms B pacyeTax
HauyyLnX OLEHOK HE3ABWCMMO OT TOrO, CBA3LIBAKOT /I UX C CAMUMU BESIUYMHAMM WM C «UCTUHHBIMUY» 3HAYEHUSIMU
BE/INUVH.

Bo-BTOpbIX, MOCKOMbLKY f, = - P, U KKAOE L, NPeACcTaBnseT co60oli eAMHCTBEHHOE, (PUKCUPOBAHHOE 3HAYEHME,
T. €. He UMeloLLee HeonpeaeneHHOCTH, AUCNePCH U CTaHAAPTHbIE OTKNOHEHUS! ANS e, u iv, OYAYT PaBHbI MEXAY COGOVA.
OT0 03HAYAET, UTO B 060MX Clyyasx CTaHAAPTHbIE HEOMPEAENEHHOCTU, UCNOMb3yeMble B KAYECTBE OLLEHOK CTaHAAPTHBIX
OTK/IOHEHWIA &, ANs NOMyYeHWUss CyMMapHO CTaHAapTHOW HeonpeseneHHOCT pesynbTaTa U3MEPEHUsl, OAMHAKOBbI U
[lal0T OIHO U TO XE YNC/IOBOE 3HAUYEHME A/1S1 HEOMPEAENEHHOCTH. [ ONsTb HET HUKaKOW pasHuULpbl MPU pacyeTax, pac-
CMaTpMBaeTCs NN CTaH4apTHas HeonpefesnieHHOCTb Kak Mepa paccesiHusi, OnpeaenisiemMoro pacnpefesieHneM BeposiT-
HOCTell BXOAHOI BEIMUUHBI, UM KaK Mepa paccesiHusl, OnpeaensieMoro pacnpeiefieHMeM BEPOSITHOCTEN MOrpeLuHocTy
3TO BEINYMHBI.

MpumeuvaHune — Ecnm He genaTb JonylleHWs, ykasaHHOro B npumevaHun K E.5.2. To npvseeHHble B
HacToslLLeM noapasfesnie paccyx/aeHns 6b111 6bl HecnpaseAIMBbI, 3a UCK/II0YEHNEM YacTHOTO C/lyyas, Korga Heonpege-
JIEHHOCTV BCEX OLIeHOK MoslyyaloT Ha OCHOBE CTaTUCTUYECKOro aHan3a NOBTOPHbIX HabMoAeHWN, T. e. OLeHUBaHUSAM
TMnaA.

E.5.4 [lpu TOM. Y4TO MOAXOL, OCHOBAHHbIA HA MOHATUAX «MUCTUHHOTO» 3HAYEHWSI U MOTPeLHOCTH, JaeT Te xe
camble YMC/IOBbIE Pe3y/bTaThl, YTO W NOAXO0A, NPUMEHsieMbIii B HAacTosiLLeM PykoBoacTBe (Mpu yC/10BUM CripaBesnmBoc-
T JONYLLEHNS, N3/TOXEHHOTO B MpUMeyaHun kK E.5.2). nanoxeHHas B PyKOBOACTBE KOHLENUMSI HEONPEeAENeHHOCTM
yCTpaHsIeT MyTaHuLly Mexay NOHATUSIMU MOrPELLHOCTV U HeomnpeaeneHHocTn (cM. npunoxeHve D). MepeHoc PykoBog-
CTBOM OCHOBHOIO BHUMaHusi Ha Ha6sofaeMoe (OLEHMBAEMOE) 3HaUeHNe BENMYMHBI U HAGMIOAAeMyto (OLEHMBaEMYtO)
BapUaTMBHOCTb 3TOV BE/IMUMHBI ileN1aeT Camo YNOMUHAHWE O NOTPELLHOCTSAX U3/ULLHUM.
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MpunoxeHve F
(pexomeHgyemoe)

MpaKkTuyeckne pekoMeHgauny no oLeHBaHNI0 COCTAB/IAOLUX HEONPEAETEHHOCTH

B HacTosiwem npuioxeHUu npvsefeHsbl AOMOSTHUTE bHbIE YKa3aHWs NO OLEeHMBaHWIO COCTaBNALWNX Heonpeae-
JIEHHOCTWU. B OCHOBHOM MPaKTUYeCKOro xapakrepa, KoTopble AOMOSHAT NOMIoXeHNa pasgena 4 Hactoswero Pykosoa-
cTBa.

F.1 OueHvBaHue cocTaBnfAwLWel HeonpeaeneHHOCTN Ha OCHOBE MOBTOPHbIX HabnwaeHwni (oueHnBaHune
Tnna A)

F.1.1 Cny4yaiiHOCTb 1 NOBTOPHbIE HabNO4EHNA

F.1.1.1 HeonpefeneHHOCTU, MOJTyYEHHbIE HA OCHOBE MOBTOPHbLIX HAaGHAEHUN, YacTO NPOTMBOMOCTABASOT OLe-
HVYBaeMbIM APYTMU MeToAaMM KaK «06BEKTUBHBIE», «CTATUCTUYECKU CTPOre» 1 r. n. Takas no3vuuusa npegnonaraet, YTo
[ANSA NOMyYeHNss OLEHOK No TUny A AOCTATOYHO MPOCTOro MPUMEHEHUsT (DOPMY/T MaTeMaTU4eCcKol CTaTUCTMKN 6e3 Heob-
XOAUMOCTY CoAepXaTe/lbHOro aHanMsa. 3Ta Touka 3peHus NiLieHa OCHOBaHWA.

F.1.1.2 B nepsyt oyepesb crieflyeT 3aaTbCs BONPOCOM, B MOJHOW /I MEPE MOBTOPHbIE HAGMOAEHNS ABNAKOTCA
pe3ynbTaToM He3aBMCKMbIX NOBTOPEHWI Mpoueaypbl U3MepeHuit. Ecnv Bce HabniogeHns nonyyeHbl No eAnHCTBEHHOMN
BbIGOPKE Y €C/in B3ATUE BbIGOPKM SIBMSIETCA YacTbi Npoueaypbl U3MeEpeHuit (YTO MMeeT MecTo, B 4acTHOCTW, Korga
N3MEPSEMON BENMYMHOW ABNAETCSA XapakTepucTrka camoro marepuasia, a He obpasua 3Toro marepvana), To NoBTop-
Hble HabNAEHNS HEMb3S paccMaTpuBaTh Kak He3aBUCKMbIE. B 3TOM cnlyyaB OLEHKY AMCMEPCUM, MOJSTyHYEHHOW No no-
BTOPHbIM HabMAEHNAM AN eAUHCTBEHHON BbIGOPKM, CregyeT CyMMUMPOBaTh C OLLEHKON Aucrnepcumn, xapaktepusytoLlei
pas3bpoc 3HaYeHW N3MEPSEMOI BEIMUMHBI MeXAY BblGOpKaMu.

Ecnn cocTaBHOI YacTblo npouenypbl M3MepeHnin ABNAeTCA yCTaHOBKa Hyns npubopa, TO 3Ta onepauuns Ao/HKHA
BbIMNOJIHATLCA MPU KaXXAOM MOBTOPHOM M3MEPEHUN, Aaxe ecnun Apeid Hyns B TeyeHue BCero BPeMeHW NpoBefeHUs
HabnAeHW NpeHebpeXxrMo Masl. NOCKOSbKY AaHHas onepauus NoTEHUMAbHO [IOKET OblTb UCTOYHUKOM COCTaBSAo-
el HeonpeaeneHHOCTH, KOTOPYD MOXHO OLEHUTb CTaTUCTUYECKUMU METOLAMM.

Mofo6HbIM e 06pa3oM, ecniv NpU U3MepPEeHUsX KOHTPONMPYIOT nokasaHus G6apomeTpa, TO UX. B NpuHUMNe, cne-
AyeT cunTbiBaTb MpY Kaok40M NOBTOPHOM M3MepeHun (MpeanoyTutenisHO, npeAsapuTesibHO BbiBeAs Npubop M3 cocTos-
HVSt paBHOBECUS Y AOXAABLUMNCH €r0 BO3BPALLEHNA K 3TOMY COCTOSIHMIO), MOCKO/bKY Aiaxe NpW NOCTOAHCTBE KOHTPOMPY-
€MOro AaB/IeHNst BO3MOXEH pa3bpoc Kak B MOKa3aHWsAX Npuoopa, Tak M B CYMTAHHBLIX 3HAYEHUSIX NOKa3aHWiA.

F.1.1.3 flanee He0o6X0AMMO BbISCHUTb, ABAAIOTCA N BCE BAMSIOLLME BEMNYMHBI, Npeanonaraemble CnyyainHbimu,
TaKOBbIMY B AEACTBUTE/IbLHOCTU, OCTAIOTCS /1M COOTBETCTBYHOLLME UM MATEMATUYECKME OXUAAHNA U ANCNIEPCUN HENZMEH-
HbIMW UMW CyLLECTBYET BO3MOXHOCTb MX HEKOHTPONVPYyeMoro gpeiicha BO Bpems NpoBefeHUS NMOBTOPHbIX U3MEPEHWN.
Mpu HanMuMM JOCTAaTOYHOTO YMCNa MOBTOPHBIX HabMOAEHUI MOXHO PEKOMEHA0BAaThL CreaytoLLyo npoueaypy, pasbutb
nepvog noBTOPHbIX HabMAeHWA Ha ABe YacTu, paccuuTaTb cpefHue apudmeTndeckue 1 BbIGOPOUHble CTaHfapTHble
OTK/IOHEHUS AN KaXKAOM U3 3TUX YacTeld, Noc/ie Yero CpaBHUTb ABa CPEHNX apudIMeTNUECKUX ApYT C APYrOM U onpeje-
NNTb. ABNSETCA NIN PA3HOCTb MEXAY HAMMW CTaTUCTUYECKN 3HAUMMON. 3TO NO3BOUT OTBETUTL Ha BOMNPOC O HANNYUM UK
OTCYTCTBMN U3MEHSIIOLLLEICS BO BPEMEHW B/IMSIOLLENA BEIMUMHBI.

F.1.1.4 Ecnv BAVSIOLLMMW BENVYMHAMUN SBNSIOTCA NapameTpbl cucTeMbl obecneveHns paboTbl nabopatopum (Ha-
NPSHKEHNE N YacToTa 3/1IEKTPUYECKOI CETH, AaBNEHNe U TeMnepaTypa BoAbl, AaB/ieHVe B CUCTEME Nodaun a3oTa U T. 1n.),
TO 06bIYHO VX U3MEHEHWSA COAEPXAaT 3HAUNTENbHYI0 HecyvaliHylo COCTaBNAIOLLYI0, KOTOPOl Henb3si NpeHebpeyb.

F.1.1.5 Ecrm undbpa mnagwero paspsifa nokasbiBalowero ycTpolictea LucpoBoro npuéopa HENPEpbIBHO M3Me-
HAETCA BCNEeACTBME «LUyMa», TO 3a4acTylo B pervcrpauuy nokasaHusi ckasblBatoTCA CyObeKTUBHbIE NpefnoyTeHns one-
patopa. B Takmx ciyvasx LenecoobpasHOo HailTu cnocob «3amopo3uTb» MokasaHusi npubopa B HEKOTOPbI MOMEHT
BPEMEHWN 1 3aperncTpmpoBarb 370 «3aMOPOXEHHOE» MokasaHue.

F.1.2 Koppensauuun

Bonblwas yacTb HACToOALLEro nogpasgena NpUMeHMMa Takke ¥ K OLeHWBaHWI0 CTaH4apTHON HeonpeaeeHHOCTH
Tvna B.

F.1.2.1 KoBapuauusi OLeHOK ABYX BXOAHbIX BENNUMH X, U X, MOXET ObiTb NPUHATA PaBHOWN HY/KO WU CUATATHLCA
HecyLLeCTBEeHHOI, ecnu:

a) HeKoppenMpPoBaHHbLIMU ABNAKTCA CryyaliHble BenUnHbl X, 1 X, (HO He dm3nyeckne BeNNUMHBI, KOTOPbIM 3TN
CnyyaliHble Be/IMYMHbI COOTBETCTBYHOT — CM. npumedaHue 1 k 4.1.1). Hanpumep, BCNEACTBME TOr0, YTO OLEHKM 3TUX
BE/INYMH NOMYyYEHbl NO PasHbIM CEPUAM MOBTOPHbIX HABNOAEHWA, NPOBEAEHHbIM B pa3Hble Nepuoipl BpEMEHW, NN OHW
NpesCcTaBNSOT CO60I pesynbTaTbl pasHbIX HE3aBUCUMbIX NPoOLEeAyp;

b) ofHa M3 BeNMUMH, X, nan X; . MOXET paccMaTpvBaTbCa Kak HeM3MeHHas BO Bpems HabnogeHuii;

C) VMetroLeincs HdopMauun HeLOCTATOYHO A1 OLLEHKM KoBapuauum oueHok X, n Xr

MpumeuaHue 1— Cppyroii CTOPOHbI, B ONPeAeNeHHbIX Cayyasx (CM. MPUMEP C 3Ta/IOHOM COMPOTUB/IEHNS B
npuMepe K NprMeYaHnio 1 B 5.2.2) O4EBMAHO, UTO BXOAHbIE BEIMUMHBI NOSIHOCTBLIO KOPPENPOBaHbl Mex.ay co6oii 1 uTo
CTaHapTHble HEOMPEAENIEHHOCTM UX OLEHOK NoA/IexaT NpocToMy CyMMUPOBAaHUIO.
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MpumeuvaHne 2 — PasHble 3KCNEPUMEHTbI MOTYT U He ObiTb HE3aBMUCUMbIMMW, HANpUMeEp, €C/n B HUX
1Cnonb30BaH OAVH 1 TOT e npubop (okT. F.1.2.3).

F.1.2.2 fAnsoTCA M jB€ BXOAHbIE BE/NYMHBI, OGHOBPEMEHHO OLIEHVWBAEMble MO pesysibTartam MOBTOPHLIX Ha-
61104eHNIA. KOPPENMPOBAHHLIMM MOXHO onpeaenuTb ¢ NomoLLblo hopmybl (17) (cm. 5.2.3). Hanpumep, nycTb BXOAHbI-
MU BENVMYMHAMM SBMIAIIOTCA YacToTa reHepaTtopa v Temnepartypa. Ecnm B oLeHKy 4acToTbl reHepaTopa He BHOCST nonpas-
Ky Ha TemnepaTtypy niu Tpebyemas nonpaska onpefenieHa HETOYHO, a OLLeHKU 3TVX ABYX BEIMYMH NOMYyYatoT No pe3yb-
TaTam OAHVX 1 Tex e HabngeHunii, To KOPPeAaLMa Mex/ay OLeHKaMn MOXET 6bITb 3HAUNTE/bHON, YTO MOXHO BbISIBUTb
MO BbIYUC/IEHNIO KOBapWaLmn /15 4acToTbl reHepaTopa 1 TemnepaTypbl OKpYXatoLLEero Bo3ayxa.

F.1.2.3 Ha npakTuke BXOfHblE BEINYMHbI HACTO KOPPENMPOBaHHbI MeXay CO6O0i M3-3a UCMONb30BaHWS NpU UX
OLlEHKEe OfHMX U TeX e 3Tas/IoHOB, W3MepUTENbHbIX NMPUGOPOB, CMPaBOYHbIX AaHHbIX W AaXe MEeTOAO0B W3MepeHW,
npuYeM Kabkiplii U3 NepeyncieHHbIX )akTopoB MOXET BHOCUTL CYLLIECTBEHHYIO HeonpeeieHHOCTb. [ins nprmepa MoX-
HO 6e3 noTepy O6LLHOCTY NPeAnoNOXMUTb, YTO [iBE BXOAHbIE Be/MUMHbI X, U XTI C OLEHKaMu, COOTBETCTBEHHO, X, U X2
3aBUCHAT OT HECKO/IbKNX HEKOPPE/IMPOBaHHbIX BeNnUvH Q,.Q2  Qi-Takumo6pasom. X1 =F (0[,02 QJn X2 =G(Q,.
02.... Q1) xoTs BNVNSIHNE HEKOTOPbIX N3 3TUX BEIMHYNH MOXET NPOSBNSATLCA TOILKO B OAHON (PyHKLMU U He NPOSBAATLCS B
Apyroii. Ecnn npeAcTasnsieT coboit OLeHKy AUCTEPCUM OLEHKW Q. BE/IMYMHBI Q, , TO OLeHKy Aucnepcun Ans X,
MOXHO nonyuntb no copmyne (10) (cm. 5.1.2):

(F.D

AHa/IOTNYHBIN BUA MMeeT dhopmyna ans 12 (x2). OUeHKY KoBapuauum A1s X, U X2 MOXHO MOJy4nTb No popmye

Nx,x2)= Zz~LgLu2(@,).
) /r<*>/g,q9.-u (a) (r-2)

Mockonbky BKNag B CyMMY BHOCAT TONbKO Te BAMSAIOLWME BENUYMHDI, AN KOTOPbIX OL4HOBPEMEHHO BbIMOHATCA
ycnosus d F 1d g 0 u dGfdq, * 0. To npn OTCyTCTBMMU 06LLUX BEMINYMH, BXOAALLMX B BblpaxeHue Kak ansa F, Tak n gns G,
KoBapuauusa bygeT paBHa Hynto.

OueHKy KoadchuupmeHTa Koppenaumm r (X,. X2) 4ns OLEeHOK X, U X2 noayyarT u3 u (X,.x2) (bopmynsbl (F.2) n (14) c
ncnonb3osaHnem opmynbl (F.1) Ana BbluncneHNsa 0(X,) 1 aHanorMyHol el hopmynbl ANA BblUUCNEHUS i/(X2); CM. Takxe
hopmyny (H.9) B H.2.3J. BO3MOXHbI C/lyyau, korga oueHka koBapuauum 4151 OLEHOK ABYX BXOAHbIX BE/IMYUH ByAeT BKto-
YyaTb B Ce6S 1 COCTaBNAIOLLYIO, 06YCOBMEHHYIO CTATUCTUYECKON CBA3bI0 MEXAY BXOAHLIMU OLeHKamu [cm. dhopmyny (17)].
1 COCTaB/IAOLLYI0, 0BYC0B/IEHHYIO OBLLMMY B/IAIOLLMMUN BESTMYMHAMM, KaK B HACTOALLEM MYHKTE.

Mpumep 1— 3TanoHHbIN pe3ncTop RS MCNoNb3y T AN O4HOBPEMEHHOMO ONpefeneHns cunbl Toka | n
TemnepaTypbl t. 3Ha4yeHne cubl TOoKa Nonyvaw T, U3Mepasa UMgPoBbLIM BOJIbTMETPOM pasHOCTb NOTeHuma-
NI0B HaKfleMmax 3 TanoHHOro pe3ncTopa, a TemnepaTypy —nyTeMm n3MepeHns C NOMOLL b0 MOCTa YUTCTOHa
1 3TasloHHOro pe3ncTopa conpoTusneHns R, (t) kanmbpoBaHHOr0 pe3McTUBHOIO AaTUnka TemnepaTypsbl, 415
KOTOPOro COOTHOLWeEeHNe Mexay TeMnepaTypoi n conporTusneHmem B gnanasoHe 15°C£ t£30 °C onpegens-

eTcsa BblpaxeHnem t=aR2(t)-t0, rage a u t0— M3BECTHbIE KOHCTaHTbl. Takum 06pasom, 3HaYeHue CU/bl ToKa

nonyvakw T no copmyne | =VsRs, a TemnepaTypbl — no popmyne t=afi2(t)RI~t0, rge (St) — oTHOWeHne
Rrft)/Rs, n3amepeHHoe ¢ NOMOLL b0 MOCTa YUTCTOHA.

MOCKOJbKY A5 U3MepsieMblX BENIMUMH | U t 06LLell sBNsSie T CA TO/bKO BAnsioLas BenuumHa Rs, To cornac-
HO hopmyne (F.2) BblpaxeHue 415 KoBapuaLum Mexay oLeHKamm 3Tux BeNudnH 6yaeT UMeTb BUA

N <T'y RAB% iR =

(4nsynpolieHns 3anucn B JaHHOM NPUMepe UCMOo/Ib30BaHbl OAHN 1 TeXXe CUMBO/IbI 415 0603HAYEHNA BENN-
UYMH 1 NX OLLEHOK.)

[na nonyyeHna 4ncnosoii OLleHKV KoBapuauum B Nosly4yeHHyo oopmyny ciegyeT nocTaBuTb 3HaYeHNs
n3MmepsieMblx BeNUYMH | ut 1 3HaveHns Rs u u(Rs), npusBeAeHHble B CBUAETENbCTBE 0 KaMbpoBKe 3 TaloHHOTO

pesucTopa. EguHuueii uamepenus u(l, t) 6yaeT A °C, noCKoNbKy pa3mepHocTb [u(7?s)/ ] paBHa eaunHuue.

[anee, npeAnonoxuMm, 4T 0HeEKOTopas BennumHa P cBa3aHa C BXOAHbIMUY BennynHamum | nt cooTHoLWeHnEM
P=C0!2/(TO+1),rge COnTO0— u3BecTHble KOHCTaHTbl CMPEHEOPEXNMO MaNbIMU HEONPEAeTIeHHOCTAMU[T. e.
ur(Cc)=0, u2(TQ =0]. TorgaB cooTBETCTBMMU C hopmysoii (13) (cm. 5.2.2) gucnepcna PMoxeT 6bITb BblpaxeHa
yepes aucnepcun | ut n nx Kosapuauuio no opmyne
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nr(P) ¥ (1) , u(lt) u2()
P2 12 I(To+V (TO+t)2'

Awncnepcun u*(l) uu*(t) nonyya T, npumeHasa opmyny (10) k cooTHoweHnam I =VeRs n t=afl2(t)R% -t0:
n20)/12 = un* (Va)/V2* n2(Ra)/R 2,

u2()=4(t+t0)2u2(fi) / f .4(t+10)2u2(Rs )/ Rg.

3p4ecb 418 NPOCTOT bl NpejnonaraeTcs, YTO HeonpeAeeHHOCT AMU KOHCTaHT tOua Takxe MOXHO npe-
Hebpeyb.

MonyyeHHble QOPMY bl MOXHO paccMaTpuBaTb Kak OKOHYaTeflbHble, NOCKO/bKY oueHkn u2(Vs) un n2P)
MO>XHO MOAY4YNTb NO pe3y/bTaTaM MoBTOPHbIX CYNT bIBAHWI NOKa3aHuii BONbTMeTpa M NOBT OPHbIX U3Mepe-
HUIA C NOMOLWb0 MOCTa YUTCcToHa. PasymeeTcs, B oueHkn uVs) un ufi) LOMKHbI 6bITb Takxe BKIHOUYEHbI
cocTaBfsoLIMe HeonpeaeNeHHOCTH, CBA3aHHbIe C MU3MepUT eNbHbIMW Npubopammn (BONbTMETP U MOCT YUT-
CTOHA) U MeTojaMn N3MepeHuit.

Mpvmep 2 — B npumepe npuMedanus 1k 5.2.2 npefnofoxum, YT 0 ypaBHeHUe KanmbpoBKM KaXKAoro pesunc-
Topa nmeeT BuUA Ri =af3, rae 3HayeHme koapduumeHTa @, M ero craHjapTHYO HeonpeaeneHHocTb U(a,)
noslyyaloT Ha OCHOBE MOBTOPHbIX HabnwoaeHuii. Kpome TOro, npeAanonoxunm, 4To a, »1 n 4yTo cTaHgapTHas
HeonpefieneHHoCTb U(ttj NPMGAM3MT eNbHO 0HA M TaXe NpU KaNMBGPOBKe KaX0ro pesncTopa, T. e. (@) » u(d).

Torga B cooTBeTcTBUKU c hopmynamu (F.1) n (F.2) moxHo nonyunTb U2(R;)=Rlu2(et)+u2(Rs) u un (Rt RI=

=u2(Rs). B cooTBeTCcTBUM C hopmynoli (14) koadhuumeHT Koppenauum 4na o 6bixX AByX pe3ncTopoB umeeT
BUJ,

Mockonbky u(Rs)/Rs = 10~*. To gnsau(a) - 100-1Cr'e nonyyaem Iy*>0.5: anqa u(a) = 10-10~* - r,/*>0,990: gna
n(a) = 1-10~8 - r(*>1,000. Bugum, uTo ecnm n(@) —=*0, Toru-* 1 n u(R-) -* u(Rs).

MprumMeyaHune — BobLem cyyae Npu KaMB6pPoBKax MErofoxX» CPABHEHUS], KaK B BbiLLENPUBEAEHHOM NpuMepe,
OLiEHKN MapaMeTpoB Ka/IMGpyeMbIXx 06LEKTOB GYAyT KOPPESMPOBaHHbIMU, W CTeNeHb KOPPEIMPOBAHHOCTM 3aBUCUT OT
OTHOLIEHNS1 HEOMNPEAENEHHOCTM, BHOCUMOM MpPOLEeaypoli CPaBHEHUs!, K HEONpPeaeNeHHOCTU aTanoHa. B Tex ciyuyasx,
KOrfa, Kak 9To 4acTo CnyyaeTcs Ha MpakTuke, HeonpeaeneHHOCTb Npoueaypbl CpaBHEHUS NPeHeGpexumMo Mana no
CPaBHEHUIO C HEOMPEAENIEHHOCTbIO 3TA/IOHA, KOIPULMEHTLI KOPPENALMY PaBHbI €4YHULE, U HEONPELENEHHOCTb OLIEHKM
napameTpa Kaxoro KambpyemMoro 06bekTa CoBnagaeT C HeonpeaeieHHOCTbIo aTasnioHa.

F.1.2.4 Heob6x0AMMOCTM yunTbiBaTb KOBapuauum u (X,. X;) MOXHO u3bexaTb, ec/n nepeonpenesinTb MHOXECTBO
BXOAHbIX BennunH X,. X2....XN. OT KOTOpbIX 3aBUCUT n3mepsiemas BennumHa Y [cm. chopmyny (1)], BKIOUMB B HEro
[IONOSIHUTENbHO B KaYeCTBe HEe3aBUCUMbIX BXOAHbLIX BennumH O/ Takue, KOTOpble BMAIOT Ha [Be 1 6osiee BXOAHblE
BE/IMYMHbI UCXOAHOro MHOXecTBa X,, X2,... XN. (4ns ycTaHoBNeHNs BnsHUA O, Ha X, MOXeT noTpe6oBaTbCs npoBese-
HWe cneunabHbiX U3MepeHnii.) Tex» He MeHee, B HEKOTOPbIX CUTyaUMsaX NpefnoyTuTeslbHee COXPaHUTb KoBapuaumm,
YeM YBe/IMUMBATL YNCSI0 BXOAHbIX BEIMUMH. AHasIOrMYHasn npoueaypa MoXeT ObITb MPUXTEHEKA NP BbIAB/IEHUN KOBapU-
auuii B mpoLiecce CTaTMCTUYECKOro aHan3a pe3y/ibTaToB OfHOBPEMEHHbIX NOBTOPHbIX HAGMIOAEHNA BXOAHBIX BEIMUMH
[em. chopmyny (17) B 5.2.3], ogHako B faHHOM Crlyyae [OMOMHWUTENbHO BBOAWXTas BeNuuMHa GyaeT crneuudunyHol ans
[laHHOVi U3MepuTe/IbHOI cUTyaumn 1 He 6yaeT MeTb In3nYeckoii Npuposbl.

Mpumep— Ecnv B npumepe 113 npegblayLiero nyHKTa B ypaBHeHue 415t P BMecTO BXOAHbIX BEUUUH | 1t
NoACTaBNTb UX 3aBUCMMOCTH OT RS, TO OHO NpUMET BUj

r cOvj
R[TO+afi2()R-10\

N KOPPEensuna BXOAHbIX BE/IMUMH | 1 t ByaeT UckUeHa 3acueT UX 3aMeHbl Ha BeNnUYUHbl VS.Rs up Mockonbky
HOBble BXOJHble BE/NYMHbI SIBNAIOT CA HEKOPPEMPOBAHHbIMW, TO AUCNEPCU0 P MOXHO MOAy4ynTb no dop-
myne (10).
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F.2 OueHnBaHue cocTaBnAwL el HeonpeaeneHHoCcT ApyruMmn cpecTeamu (oueHnBaHve Tuna B)

F.2.1 Heo6x0AMMOCTb NOyYEHNA OLLEHOK No Tuny B

Ecnn 6b1 n3mepuTensHas nabopaTopusa pacnonarasia HeorpaHuyeHHbIM BpeMeHeM 1 pecypcamu, TO OHa Morna
6bl MPOBECTN MCYeprblBaloLWmMe CTaTUCTUYECKNe UCCef0BaHNS KaXoro MbIC/IMMOr0 UCTOYHUKA HeomnpeaeneHHOCTH,
MCNOMb3ys, HanpuMep, pasHble MOAENWN 1 TUMbl NPUOOPOB, pasHbie MeTOAb! U NpoLeaypbl M3MEPEHUA, pasHble annpok-
cUMauun TeopeTUYeckux mMogeneli usmepeHunii. B aTom criyyae HeonpeAeneHHOCTH, CBA3AHHbIE C 3TVMW UCTOYHUKaMK,
MOF/M 6bl BbITh OLEHEHbI NOCPEACTBOM CTAaTUCTUYECKOTO aHasin3a psgoB Hablo4eHu, 1 Ana HeonpeaeneHHOCTU Kak-
[0r0 UCTOYHMKA 6bI10 6bl NOMYYEHO BbIGOPOYHOE CTaHAapPTHOE OTK/IOHEeHWe. [pyrMMn cnoBamu, 418 BCeX COCTaBAo-
LLWIX HeonpeAeneHHOCTUN 6binv 6bl MoTyYeHbl OLieHKM No TNy A. MNOoCcKoNbKy B peasibHOCTU Takasi CUTyaLmst HeoCyLLeCTBY-
Ma No 3KOHOMUYECKMM COOBPaXKEHNAM, PAA COCTaBALWMX HeonpeaeieHHOCTN AO/MKEH OLEeHMBATLCA Apyrumun, 6onee
NPakTUYHLIMK Crocobamu.

F.2.2 To4yHO n3BeECTHbIE pacnpeesieHns

F.2.2.1 PaspelweHune uucposoro npubopa

OfHM 13 UCTOYHUKOB HeomnpeaeneHHOCT, 06YCNOBAEHHbIM NPUMEHeHeM LiMchpoBoro npubopa, siBNsieTca pas-
peLLeHve ero nokasblBatoLLEero yCTpoicTea. B yacTHOCTY, Aaxe ecnv Bce NOBTOPHO CYATbIBAEMbIE MOKA3AHUA UAEHTUY-
Hbl, HeonpeeNneHHOCTb M3MEPEHNIA, CBA3bIBaEMast C MOBTOPAEMOCTbIO, He ByAeT paBHa Hy/t0, MOCKO/IbKY OAHOMY 1 TOMY
Xe nokasaHuo npubopa COOTBETCTBYET HEKOTOPbIA AManas3oH BXOAHbLIX CUrHa/IoOB Npubopa U HeKOTOPbI MHTepBan
3HaYeHWii NokasbiBaeMoii BeNnunHLIL. ECAM nokasbiBalollee yCTPoiicTBO MMeeT paspelueHne Vx. To 3HaueHne usmepsie-
MOrO napameTpa BXOAHOro CUrHana, Bbi3biBaKOLLEro nokasaHue npubopa X. MOXET C PaBHON BEPOATHOCTbIO NpuHaane-
XaTb M0G0l Touke MHTepBana oT X - 8x/2 o X + Vx/2. YkasaHHbIii napameTp, TakiM 06pa3oM, MOXeT GbiTb OnucaH
NPAMOYro/bHLIM pacnpeaeneHmem (cm. 4.3.7 n 4.4.5) wnpmHbl Vix c aucnepemeii n2 = (Mx)2/ 12 1 ctaHaapTHoii Heonpee-
NIEHHOCTLI0 A5 Nto6oro nokasaHust u = 0,29 iix.

CnepoBatenbHO, nokasaHvie npubopa A7 B3BELUMBAHUS C LIPOBLIM NOKa3blBAIOLMM YCTPOWCTBOM, eAuHMLa
nocnegHero paspsga KotToporo COOTBETCTBYET 1 I, UMEET AUCNepcuio, 06YCNOBNEHHYIO KOHEYHbIM pa3peLleHnem npmoo-

pa. pasHylo U2 = 1/12 r2 » cTaHAapTHYI0 HeonpeaeneHHocTs u = Mifl2 =0.29 .

F.2.2.2 T'nctepesunc

AHanornyHas HeonpeaeneHHoCTb MOXET ObITb CBA3aHa C HEKOTOPbIMW BuAaMu rucrepesuca. Tak pasHuua (Ha
13BECTHOE (PMKCUPOBAHHOE 3HAYEHKE) B MoKasaHWax npubopa MoxeT ObiTb 00yCnoBeHa eANHCTBEHHO TEM. yBEUYU-
BalOTCA UM YMEHbLUAKTCS NOC/eA0BaTe/IbHble 3HAYEHNUS U3MEPSIEMON BeNMUMHbLI. JLoGPOCOBECTHbLIV onepaTop npu-
MeT BO BHMMaHWe HanpaBfieHue W3MeHeHWUs nocfiefoBaTesbHbIX MoKasaHulii U BBEAET COOTBETCTBYIOLLYIO NOMNpaBky.
OpHako HanpaBfieHVMe 3TUX W3MEHEHWIA He Bcerga Hab/aaemMo: MOryT CyLecTBOBaTb CKPbIThIE KOMe6aHWs curHana
BHYTPX Npubopa OTHOCUTESIbHO TOYKN PaBHOBECUS, MO3TOMY pesy/bTupylollee nokasaHwe 6yaeT 3aBuceTb OT TOro, B
KakoM Hanpas/sieHun 6bI/10 COBEPLUEHO MocsefHee konebaHve nepep AOCTUXEHMEM pasHoBecus. Ecnv avanas3oH pas-
6poca nokasaHuii, 06yC/IOBNEHHbIX MCTEPEe3NCoM, cocTaBnaeT Vix, To aucnepcus, Kak v B npeasiayliem ciyyae, yaet
pasHa 12 = (Mx)*12, a cTaHgapTHasA HeonpeaeneHHocTb — 1 = 0.29 V.

F.2.2.3 BbluncneHns ¢ KOHEYHOW TOUHOCTbIO

VICTOYHMKOM HeonpeaeneHHOCT! MOXET Takxke OblTb OKpyrnieHne unay otépacbiBaHue MAagwnx paspsgos uncen
npy KOMMNbIOTEPHBIX BbIYUCNEHUAX. PaccMoTpum, Hanpumep, KOMNbIOTep C ANMHON cnoBa 16 6uT. Ecnu B npouecce
BbIYVC/IEHWIA YNCTO TaKOIN A/INHBI BbIYMTAETCA U3 YACA, OT/IMHAKLLETOCA TO/IbKO MIaALLMM Pa3psaoM, TO pesyibTaToM
BblUMTaHWs 6yAeT OAMH 3Havalmii 6mT. Mofo6HbIE cUTyaLmmn, NOSBAIEHWE KOTOPbIX TPYAHO NPOrHO3MpoBaTb, MOMYT Ha-
6nogaTbes Npu paboTe anropuTMoB, MPUBOAALLMX K PELLEHUIO M/I0X0 06YCNOBMNEHHbIX CMCTEM. MOXHO MONy4nTb aMMK-
pUYECKYI0 OLleHKYy Takoil HeonpefeneHHOCTW, yBeNuumBas Ha masble NpupalleHus 3HauyeHWe BXOAHOV BeNNYWHbI, B
HanbosbLUei cTeneHn onpeaenstoweil pesynbTaT Ha BbIXOAE U UMEIOLWEN C HAM JIMHEHYO CBA3b (Takas BeMyvHa
CyLLieCTBYeT BO MHOIMX NpakTUYecknx 3ajadax), 40 Tex Nop. noka He 6yAeT NosyYeHo U3MEHEHNE BbIXOLHOW BENNYUHBI.
3T0 U3MEHEHMe BbIXOAHOW BENMUMHBI X MOXHO NPUHSATL 3a Mepy Heomnpee/ileHHOCTU BbIXOAHOW BennunHbl. CooTBeT-
CTByIOLAA Ancnepcus 6yaeT paBHa W2 = (8x/12. a cTaHAapTHast HeonpeaeneHHocTb — 1 = 0,29 k.

MpumMeyaHune — MNpoBEPUTb NOMYUYEHHYIO OLIEHKY HEOMNpPeAeNeHHOCTN MOXHO MyTeM CpaBHeHWs pesynbTara
BbIUMNC/IEHUSA C aHaJIONVNYHbBIM PE3Yy/IbTaTOM KOMMbIOTEPHOTO BbIUVMCEHNS NPU CYLLIECTBEHHO YBEIMYEHHO A/IMHe CrioBa.

F.2.3 3anmcTBOBaHHasA UHhopmaLms 0 BXOAHOW BENMUNHE

F.2.3.1 3aMMCTBOBaHHbIM 3HAYEHMEM BXOAHON BEMUMHBI ABMSIETCA TO. KOTOPOE MOJyYEHO HE B XOAe AaHHOro
N3MepeHns, a 13 APYyroro MCTOYHUKA KaK He3aBMCHMas OLeHKa. YacTo UCTOUHMK, OTKY[a OCYyLLeCTBNAeTCA 3auMCTBOBa-
HVe, MOMVMMO CamMoro 3HaYeHWusi BENIMYMHbI COAEPXUT U MHhopMaLmio 0 ee HeonpegeneHHocTU. Hanpumep, Heonpege-
NIEHHOCTb MOXeET ObITb YKazaHa B BUAe CTaHAAPTHOrO OTKIOHEHUS: KaK 3HaYeHWe BeNUMHbI, NPONOPLMOHA/IbHON CTaH-
[apTHOMY OTK/IOHEHMIO U/IN Kak NONyLIMPYHA MHTEpPBasIa, KOTOPOMY COOTBETCTBYET HEKOTOPbI YPOBEHb AoBepus. MoryT
6bITb yKa3aHbl TakkKe BEPXHAS WU HWKHAS rpaHuupbl, B npefenax KoTopbIX AO/HKHO HAaXOAWUTLCA 3HAYeHWEe BEeMUMHBI.
VHorAa MCTOYHMK MOXET He coAepXaTb HUKakol MHhopMaLMM OTHOCUTEIbHO HeonpeaeneHHocTu. B 3Tom cnyyae npu
MCMOMb30BaHNN 3aVIMCTBOBAHHOIO 3HAYeHUsi BXOAHOW BeNNYMHbI HEOBXOAMMO NPUMEHWUTb COBCTBEHHbIE 3HaHWA AN1A
OLIeHVBaHUSI ee HeonpeaesieHHOCTH, UCX0As U3 (PU3MYECKMX COOBPaXKEHWA O BEMYMHE, HAAEXHOCTU UCTOYHUKA WH-
chopMaumn. OLEHOK HeonpeaeneHHOCTN AN1S aHaNOMMYHbIX BEIMYUH B APYTUX NPaKTUHECKUX MPUNOXEHUAX U T. 4.
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MpnmMmeuaHune — PaccMOTpeHUE HeonpeaeneHHOCTN 3aMMCTBOBAHHOIO 3HAUEHUA BK/IIOYEHO B pasgen, rae
paccmaTpuBaeTcsi oueHMBaHMe Tuna B. Tonbko Mo coobpaxeHusm yfo6etea. Coobliaemas CTOPOHHUM UCTOYHWKOM
HeonpeAeleHHOCTb MOr/1a BK/IIoYaTh B cebsi cocTaBnstoLLme, 415 KOTOPbIX GblIM NOYYEHbI OLLEHKW MO TUMY A N OLEEHKM
Kax no Tuny A. Tak 1 no Tuny B. Mockonbky An1si pacyeTa CyMMapHoOii CTaHAapTHOM HeonpeaeeHHOCTU HeNpUHLMNnasb-
HO. KaK OblfIM NOyYeHbl OLIEHKV ee COCTaBSAoLWMX, TO U MHopMaLys 0 cnocobax NosTyYeHVst OLEHKN HeonpeaeieHHo-
CTW 3aMMCTBOBAHHOTO 3HA4YEHWSI He SIB/ISIETCA CYLLeCTBEHHOIA.

F.2.3.2 HekoTopble Ka/IM6pOBOUHbIE S1a60PATOPUN MPUHSANN NPAKTUKY BbIPXKEHUSA «HEONPEEe/EHHOCTU» B BUae
HWXHEl 1 BEPXHEel rpaHuL, onpeaensiowmx MHTepBas ¢ Tak HasblBaeMbIM «MUHUMaIbHBIM» YPOBHEM [0BEPUS, Hanpu-
Mep. «He meHee 95 %». DTO MOXHO paccmaTpuBarTh Kak npumep npeactasieHns HeonpeaesIeHHOCTN «C 3anacom» (CM.
E.1.2). OueHKy HeonpefeneHHOCTH, 3asiB/IeHHYI0 TakuMm 06pas3oM, Henb3si 6e3 JoNoHUTE IbHON UHhopMaLM O Cnoco-
6ax ee BblYUC/IEHNA NPeobpa3oBaTh B CTaHAaPTHYIO HeoNpee/ieHHOCTL. Ecin Takas nHdopmaums nmeeTcs, TO OLeHKa
HeonpeaeneHHOCTM MOXeT OblTb NepecynTaHa B COOTBETCTBUM C HacToswmM PykoBoAacTBOM. B npoTuBHOM cryvae
HeobxoaumMo ByAeT MPOBECTU He3aBWCKMYIO OLIEHKY HeonpeesieHHOCTV Ha OCHOBE JI06bIX MPUrOAHbIX ANS AaHHOM
Lenu cBegeHui.

F.2.3.3 WHorga HeonpeAeneHHOCTV NPefCcTaBNsaloT B BUAE MaKCUMasIbHbIX rpaHul, B npegesnax KoTopblX, Kak
YTBEPXAAIOT, HAXOAATCA BCE 3HAYEHWS BENNUMHBL. B Taknx crydasix 06bIYHO NpeanonaratoT, YTO 3HaYeHUs Be/IMUMHbI B
npefenax JaHHbIX rpaHuL, SBAIOTCA PaBHOBEPOATHLIMU (MPSMOYrO/IbHOE pacrnpejeneHne BeposiTHocTel). Ho gaHHoe
npeAnonoXeHne He cnefdyeT UCMOMb30BaTb, €CIM eCTb OCHOBAHWSA OXWAATb, YTO 3HAYEHUS, XOTSA U Haxopsllvecs B
npegenax rpaHul, Ho 6/IM3KME K HAM. MeHee BEPOATHbI, YeM 6/IM3KME K LieHTPY omnpeesisieMoro umMu nitepsana. Mps-
MOYro/IbHOMY pacrnpejesnieHunio nosyLwmMpuHbl a COOTBETCTBYET Ancnepcust az/3. a HopMaslbHOMY pacnpegeneHuto, Ans
KOTOPOro a ABMISIeTCSA NOMOBMHOM WMPWHBI IHTEpBasia C 0BEPUTE/IbHOV BEPOATHOCTLIO 99,73 %, COOTBETCTBYET AUCTEP-
cusi a2/9. MNpepfcTaBnseTca pasyMHbIM Bbl6paTb KOMMPOMUCC MexXay 3TUMK ABYMS 3HaYEHWsSIMW, Hanpumep, caenas
npefnosiokeHne O TPeyrosibHoi thopme pacnpefeneHus BeposTHOCTEN, 41 KOTOPOro AUCMepCcust CoCTaBseT azie
(cm. 4.3.91 4.4.6).

F.2.4 Vi3mepsiemble BXOAHbIE BE/INUYNHbI

F.2.4.1 EgMHWYHOE M3MepeHue KannbpoBaHHbIM CPeACTBOM U3MepPeHuii

Ecnv oLeHka BXOHOW BE/IMUMHBI MOJTlyyeHa B pesysibTare eAvHUYHOrO Hab/TI0AeHNs C UCMOb30BaHNEM CPeACcTBa
M3MepeHunsi, KaimbpoBaHHOIO MO 3Ta/IOHY C Masioli HeonpeAesieHHOCTbIO, TO OLleHKa HeonpeAeneHHOCTU B OCHOBHOM
6yfeT cBsizaHa C MOBTOPSIEMOCTbIO Pe3y/bTaToB M3MepeHuit. OLeHKa Ayucnepcun A8 NOBTOPHbIX U3MepeHUii C Momo-
LLibl0 JaHHOTO CPefCcTBa U3MepeHuii MOXET ObITb MOsyYeHa B X0A4e NpeALlecTBYOWMX HabnoaeHuin. Ecnun pesynbTtarbl
TaKMX U3MEPEHN OT/IMYAKOTCSA OT MOJTyYEHHO OLIeHKN BXOAHOIN BEMUMHBI, HEA0CTAaTOUYHO 6/M3KN K Hell. TO ykazaHHas
OLleHKa Ancnepcun MoXeT BbiTb NMPUMEHeHa K BXOAHON BenuuvHe. Ecnun ceefeHnst 0 npefluecTByoWmMX HabnogeHnsx
OTCYTCTBYIOT, TO OLEHKY COCTaB/ISIIOLLEN HeonpefeneHHOCTN A1 AaHHOI BXOAHOI BeSIMYMHbI CrieflyeT OCHOBbIBAaTb Ha
XapakTepucTMkax MCnosib3yemMoro cpefcTsa U3MepeHuli, Ha OLeHKax AMcnepcuu, NoayyeHHbIX ¢ NpUMeHeHneM aHano-
TWYHBIX CPEACTB M3MEPEHWA 1 TOMYy NMOAO6HOI UHChopMaLmK.

F.2.4.2 EgMHWYHOE M3MepeHne NOBEpPEeHHbIM CPeACcTBOM M3MeEpPeHWit

CBuAeTensCcTBOM O Ka/IMbpoBKe WM JOKYMeHTauueli C ykasaHVeM peasibHbIX METPOJSIOrMYEeCcKNX XapakTepucTuk
CHabxatoT He BCce cpeAcTBa U3MepeHuii. OfHaKo UX NPOU3BOAAT B COOTBETCTBUM C OMpefeseHHbIMU CTaHhapTaMu
(TEXHUYECKMU YCNOBUAMM) 1 UCTILITLIBAOT (U3rOTOBUTESIb UM TPETLE JINLIO) HA COOTBETCTBUE XapaKTepUCTUK Tpebosa-
HMAM 3TUX CTaHAApTOB. Takme cTaHAapThl cofdepxaT TpeboBaHMs K MeTPOIOrMYecKM xapakTepucTukam, 4acto B Buge
MaKCMMasIbHO JOMYCTUMBIX OTK/TOHEHWIA 3TUX XapakTePUCTVK OT HOMUHa/bHbIX. COOTBETCTBUE TpeboBaHNsAM NpoBepsi-
I0T B UCMbITAHUAX MYTEM CPaBHEHWSI C 3TA/IOHHLIM CPeACTBOM M3MepeHUs, A1 KOTOPOro 06bIYHO B CTaHAapTe ykasbisa-
0T MaKCMMasIbHO JOMYCTUMYH VHCTPYMEHTa/IbHYI0 HeonpeAeneHHOCTb. 3Ta HeonpeeieHHOCTb AB/SeTCA COCTaBHOM
YacTbl0 MHCTPYMEHTA/IbHON HeonpeaeneHHOCT UCMbITYeMOro CpeAcTBa UsMepeHuit.

Mpu oTcyTcTBUMM MHpOPMALUM 06 OTKTOHEHWW peasTbHON METPOJIOTMYECKOl XapakTePUCTUKA cpeAcTBa M3mepe-
HUI1 OT HOMWHAJIBHOW CnefyeT UCXOAUTb U3 NPeAnoNIOKEHUs], YTO 3HAUYEHNS 3TON XapakTePUCTUKN PaBHOMEPHO pacrnpe-
[leneHbl B Npefenax AonycTUMOro OTK/IOHEHVS, NpeAnMcaHHoro ctaraaptom. OAHako cpefcTsa U3MepeHunii HEKOTOPbIX
TUNOB 06/1aJa10T TaKo OCOBEHHOCTLIO, YTO 3TU OTK/IOHEHWS], HaNpUMep, BCeraa nosioXuTebHbI B OAHOIR YacTn nsmepu-
Te/bHOTOo AuanasoHa 1 Bcerja oTpuLaTtesibHbl B Apyroi. B psge cnyyaes cBefjeHns 0 Nogo6HbIX 0CO6EHHOCTAX XapakTe-
PUCTUKM COAEpPXaTCa B camMOM cTaHfapTe.

F.2.4.3 KoHTpo/iMpyemble BesIMYMHbI

Kak npaswio, npy NpoBefeHnn U3MepeHuii X yCoBust ABASIOTCS 3afaHHbIMU U AO/DKHbI COXPaHATLCA HEU3MeH-
HbIMW B mpoliecce HabnogeHnii. Hanpumep, n3MepeHns MOryT BbINOSHATLCA Ha 06pasue, NOMEeLEeHHOM B BaHHy C
nepemMeLLnBaeMbIM Mac/oM, Temnepatypa KOTOporo peryimpyeTcs ¢ noMoLLblo TepmocTara. Temnepatypy B BaHHOW
MOXHO U3MEPATL TEPMOMETPOM B MOMEHT KabKA0ro U3MepeHust Ha obpasue, HO ec/iv 3Ta Temneparypa nepuoanyecku
M3MeHsIeTCsl CO BpeMeEHeM, TO Temnepartypa obpasia B MOMEHT U3MepEHNSE MOXET He coBnajaTb C TOW. YTO NnokasbiBaeT
TepmomeTp. PacueT KonebaHuii TemnepaTtypbl o6pasua 1 nx JUCNepPCUn Ha OCHOBE Teopun Tenonepeayn BbIXOAUT 3a
pamku HacTosLero PyKoBoACTBa, HO B 1060M C/iyyae UCXOAHbIMU JaHHbIMU A1 TAKOrO pacyeTa SABMSTCA U3MEHeHNs
(13BecTHble WM MpeanonaraemMble) TemnepaTypbl B BaHHON. Habmoaate 3a aTUMU U3MEHEHUSIMIU MOXHO NPy MOMOLLM
YyBCTBMTE/IbHOTO TEPMO3/IEMEHTA M YCTPOCTBA perncTpauum TeMneparypbl, HO €C/iM OHW OTCYTCTBYIOT, TO MOXHO Nosy-
YNTb NPUGIN3NTENIBHYIO OLIEHKY M3MEHEHWIA, 3Hast MPUHLMN peryMpoBaHus Temnepatypbl TepMOCTaTOM.
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F.2.4.4 AcummeTpuyHble pacnpefesieHNss BXOAHbIX BeNYUH

B psage cnyyaes A/1s BXOAHOV BENNYMHBI UMEETCS TO/IbKO OAHO rPpaHMyYHOe 3HaYeHne, 1 BCe BO3MOXHbIE peann3a-
LMy 3TOW BENUMHBI HAXOAATCA OT HEro Mo OfHYy CTOPOHY. Hanpumep, Npy M3MepeHUn HeKOTOPOK NOCTOSIHHOW BbICOTbI
Nl (M3mepsiemasn BennuMHa) cTonba XMAKOCTM B MAHOMETPe OCb U3MepUTE/IbHOro YCTPOWCTBA MOXET OTK/IOHATLCS OT
BEPTUKaNIM Ha HebosbLuoi yron p. Mpy 3TOM nokasaHve / n3mMepuTenbHOro ycTpoiictea byaeT Bcerga 6onblue, yem Jl.
Hukakue 3HaueHus, MeHbline yem ft. HeBO3MOXHbI. STO 06YC0BIEHO TEM. YTO ft paBHO NpPoeKLUmM / Ha BEPTUKASTbHYIO
ocb. T.e. ft=11 cos G acos ps 1. I10T achheKT, NMEeIOLLMIl Ha3BaHUe «KOCUMHYCHAsi MOTPELLUHOCTL», MOXET NMPOABAATLCA
1 UHBIM 06pa3oM. HabnogaemMoli BeNMunHol / MOXeT 6bITb NPOeKLMa u3mepsiemMoil Benuuunel ft'. 7. e. | =ft'cos p . Torga
pesynbTaT U3MepeHust Bcerga 6yaeT MeHblUe M3MepsieMoli Be/TUYMHBI.

Ecnv BBECTU HOBYIO NepeMeHHyto S= 1 - cos p. To. nonarasa p- 0 uam 8 « 1, Kak 3T0 06bIYHO U UMEET MECTO Ha
NpakTyke, MOXHO NONYYUTb ABE pasHble U3MEPUTE/bHbIE CUTYaLUN:

N=7@1- 8): (T 3a)
N'=7(1+ 8), (F.3b)
roe T — Hanny4uan oueHka /, ABNAKOLWLAACA CpeAHUM apI/ICtJMeTI/IHeCKVIM non Hes3aBMCMMbIM NOBTOPHbLIM Ha6]'|l0,£l,eHVI-

AM /,, BennuuHbl / ¢ oueHkoi gucnepcun  n2(/) [cm. dopmynbl (3) u (5)). Takum obpasom, us dopmyn (F.3a) n (F.3b)

cnepyert, 4To A1 NoAyveHns oueHku J1unm ft' Heo6xoAMMO 3HaTL OLEeHKY NOMpaBOYHOro KoadpduLmeHTa 8. a s nony-
YeHNsi CyMMapHOii CTaHAapTHO HeonpefeneHHocTy oueHkn /T nan ft' Heo6xoAuMo 3HaTb U*(&) — OLEeHKy Aucrnepcumn
8. KoHkpeTHee, coBMeCTHOe npumeHeHne chopmyrnbl (10) n dropmyn (F.3a) n (F.3b) nossonseT nonyuntb crnegytoime

dhopmynbl gns onpegenennsa u\ (ft) n of (ft').

W =1Tu2q1) + P u2(8 (F.4a)

nnn
n * LR(7) +02(). (F.4b)

[B chopmyne (F.4a) 3Hak ? o3HavaeT MuHyc ans u| (/1) n nmoc ana of (ft').]

UT06bI MOMYUNTL OLIEHKN MaTeMaTNYEeCKOro OXMAAHNA 1 AUCNepcn BeNYUHLE 8 NpefnosiokmM, YTO Ha Nosoxe-
HMe OoCK YCTPOIACTBa, MCNO/Ib3yeMOoro A1 U3MepeHUsi BbICOTbI CTON6a XUAKOCTU B MaHOMETPE, HasIoKeHa MexaHuyec-
Kas CBA3b, NO3BOMAOLLLAA 3TOW OCK OTK/IOHATLCA OT BEPTUKA/IN Ha Yron p TOIbKO B HEKOTOPOI (h1KCUPOBaHHOW BepTM-
KasibHOM NIOCKOCTW, U YTO pacnpeesieHne 3Ha4YeHuin yrina HaknoHa p OTHOCUTESIbHO Hy/1IeBOr0 MaTreMaTu4eckoro Oxm-
[laHna ABNSeTC HOPMaslbHLIM C AuUcnepcueli 02. XOTA P MOXET NPUHMMATB Kak MOMoXUTe bHbIe, Tak U oTpulaTesibHble
3HaYeHus1, BennumHa 8 = 1 - cos p ByAeT NOMOXUTENBHON ANA BCeX 3HaueHuii p. Ecim CHATb yCnoBue MexaHU4eckoi
CBS13M Ha NOJIOXEHWe ocn npubopa, TO ee yron ¢ BepTUKa/IbHOI OCbio ByeT N3MEeHSATLCS B Npefesiax HekoToporo Tene-
CHOTO yrna, onpefB/emMoro MOM1MO OTK/IOHEHWS OCK NMPMBOopa OT BEPTUKAUTM Ha YroN p Takke U3MEHEHUsIMU ee asnumy-
Ta/IbHOTO YT/1a, HO B TaKoii ABYMepHOIi ccTeMe KOOpPAMHAT 3HAYeHUs P MPUHUMAIOTCA MOMOXKUTENbHBIMU.

Mpn HaMuMM mMexaHn4eckoli CBA3W (M3MEHEHUW HanpaB/ieHWs OCK MO OLHON KOOpAMHATE) 3N1EMEHT BEPOATHO-

ctn p(p) dp (cm. npumeuaHme k C.2.5) nponopumoHaneH |exp(- p2/2a2|jd)1. a npu ee oTCYTCTBUM (M3MEHEHUN Hanpas-

NleHnsa ocu Mo AByM koopauHatam) — |exp(- P2/2a2)Jsinpdp . UTo6bl BbIBECTU BbIPXEHUA A1 MaTeEMaTUYeCcKoro

oxuganus u gucnepcum 8 n ucnonb3osatb ux B popmynax (F.3) u (F.4), Heo6x04MuMO 3HaHVe YHKLMWU NIOTHOCTU
BeposITHOCTel p(8) A5t ABYX yKa3aHHbIX Cryyaes. Ee nerko nosyuunts, BOCNO/b30BaBLUMCL TEM. YTO YT/ p Mas U B passo-
XEHUAX 8 = 1 - cos p M sSin p B psf NO P MOXHO OrPaHNYNTLCS TOMbKO YIEHAMU HU3LLETO MopsiAka Manoctu. 3To Aaet

8=p22 » smp = p = <Ra Takum 06pa3oMm, PYHKLUN NIOTHOCTU BEPOATHOCTU ByayT UMETb BUA,
p(8>=—Llrexp(-8/02) (F.5a)
ANSA cnyyas ¢ HaIOKEHHO! MeXaHU4eckoli CBs3bio (OfHOMEPHOrO ABMXEHNS) 1
p(8) =-i-exp|-8/a2) (F,5b)

ANns cnyyas 6e3 MexaHU4ecKkon CBS3N (ABYMEPHOro ABWKEHUS).
Mpy aToM BbInonHsieTcs ycnosne JP(8)d6 =1
0

59



FOCT P 54500.3—2011/ Pykosoactso MCO/M3K 98-3:2008

M3 dopmyn (F.5a) n (F.5b) BugHo, 4To Hanbonee BeposiTHas nomnpaeka 6 B 060Mx cnydasx 6ygeT paBHa Hynto,
B TO BPEMS Kak ee MaTtematmyeckoe oxwjaHue v AUcnepcus cocTaBNaloT A1 OAHOMEPHOro ABnxeHus E (6) = a2!2 u
var (6) = 04/2 coOOTBETCTBEHHO, a 4719 ABYMEPHOr0 ABmxeHnss — E (6) = 02n var{6) = <r* cooTBeTCTBEHHO. Toraa dropmysbl
(F.3a). (F.3b) u (F.4b) MmoxHo npeobpa3oBaTtb K BUAY

b=/[l- (d/2)u2(p): (F.6a)
b'=7[l +(d!2)u2(p): <F.6b)
12<*) = i1?2(*') = u*(F) + {d12)Pu* (p). (F6c)

rae d npepcTaensieT coboii uncno ctenexelt cBo60AbI ABWKEHNS Ocu cpeacTBa nsmepenus {d =1 wwm d =2). an(p) —
CTaHAapTHas HeonpefeneHHOCTb pacnpeaenenus yrna I npefcrasnsiowias co60i HansyuLLyto OLEHKY CT, MOJlyYeHHYo
Ha OCHOBe VMetoLLelics nHdopMauyn B NPeAnosiIoKeHNN 0 HOPMa/IbHOCTU 3aKoHa pacnpegeneHns (oueHka no tiny B).
3T0 NpuUmep cnyyas, Korga OueHka M3MepsemMoi BENUUMHBLI 3aBUCUT OT HeonpeAeneHHOCTU BXOAHOW BeNUYMHBI.
MonyueHHble popmynsl (F.6a) — (F.6¢) cnpaBed/MBbl A5 YACTHOrO cryyas, Korga pacnpegenerdve (JHopMasibHO,
O[lHaKO aHanormyHble hopmMynbl MOTyT GbITb MONYYEHbI ANS pacnpefeneHnii BEpoOATHOCTeR Apyrnx Bugos. Hanpumep,
€c/in NPUHATL 419 P CUMMETPUYHOE MPSMOYTOfibHOe pacrnpefesfieHne C BEPXHUMU U HUKHUMW rpaHuuamn +pau -&>
COOTBETCTBEHHO B C/ly4ae OJHOMEPHOro ABWWKeHUs n +Po 1 0 COOTBETCTBEHHO B Crlyyae [BYMEPHOrO ABWKEHUS, TO

MOXHO nonyunTtb E(6) = /6 n var(6) = pj/45 pna ogHomepHoro aBmxeHus n E (6) = pj;/ 4 v var(5) = pa/ 48 agns
[ABYMEPHOTO JBIKEHNS.

MpumeuaHue — PacCMOTPEHHbIi MPUMEP OTHOCUTCS K CUTyauusiM, KOra OrpaHUyeHve B pPas/iokeHuu
hyHkumm Y =f (X,. X2.... Xv) B psag Telinopa 4yneHamy nepBoro nopsaka v npumeHeHve opmysbl (10) HeNpUMEHUMO 13-

3a BUAA HelMHeHocTn /, cosp * cosp  (cMm. npumevaHue k 5.1.2 n H.2.4). XoTa BeCb aHaIn3 MOXHO 6blfI0 MOTHOCTLIO
NpOBECTN A/ NepemMeHHoli p, BBEAEHNE NepeMeHHol 6 ynpocTuio 3agady.

[Lpyrum NpuMepoM, Korga BCe BO3MOXHLIE 3HAUEHWSI BE/IMUYMHBI 1eXaT Mo 0f4HY CTOPOHY OT €ANHCTBEHHOTO rpa-
HUYHOTO 3HAYEHSI, SIB/ISIETCS ONPEeAeNeHne KOHLEHTPaLMX KOMNOHEHTA B PACTBOPE METOAOM TUTPOBaHUs. KOoHeuHyto
TOUKY TUTPOBAHWSI ONPEAENSAIOT MO MOSBIEHUI0 CUTHAA MHAMKATOpa. Ko/nyecTBo peakTuea, J06aB/IeHHOro npu onpe-
[ENIEHNN KOHEUHOM TOUKW, HUKOTAA HE MOXET BbITb MEHbLUE TOro, YTO HEOB6XOANUMO A/1Si MOSIB/IEHUS CUrHaNa, a MOXET
6bITb TO/IbKO GO/bLLE ero. MpeBbILLIeHe KONMYecTBa peakTuea, He06X0AMMOro A/S AOCTUXKEHNSI KOHEYHON TOUKMU, HEeO6-
XOAMMO Y4MTbIBaTL NPK 06paboTKe AaHHbIX. B 3TOM M ApYyrux noAo6HbIX Cryyasx M36bITOYHOE KO/IMYECTBO peakTuBa
paccmaTpyBatoT Kak C/lyyaiiHylo BefMuuHy, KOTOpOii MPUMKCLIBAIOT HEKOTOPOe pacnpejeneHne BEepOsiTHOCTel, nocse
Uero HaxoAsT ee MaTeMaTUYECKOE OXWUAAHUE U AMCTIEPCHIO.

Mpumep — ECM NPUHATD, YT 0 U36bITOK ZpeakTuea pacnpeieseH paBHOMEPHO B UHTEpBae 0T Hy/s A0

BepxHeli rpaHuubl CO. To ero MaTemaTu4eckoe oxugaHve 6yaeT paBHo C/2, a aucnepcus — /12, Ecnun xe
NPUHATb, YT O PYHKLNS NIOTHOCT Y BEPOATHOCTEN MMeeT BN YCEUYEHHOr0 rayCCOBCKOrO pacnpeaeneHns Ha

uHTepBane 0Sz<mT.e. p(z2) = \c*p/2\ exp|- z2/ 2B2),To MmaTemaTU4Yeckoe oxugaHve 6yaeT paBHo

/ X. 3 gucnepcuns — o02(1- 2/x).

F.2.4.5 HeonpegeneHHOCTb, CBA3aHHas C NOMpPaBKoO/ MO rpasyMpoBOYHON XapakTepucTuke

B npumeyaHumn k 6.3.1 paccmaTpuBaeTcs Cryyaii, Korga M3BeCTHylo nonpasky b Ha 3HauuMMbIli cucTeMaTuyeckuit
3hhekT He BHOCAT B 3anBNSEMbIVi pe3ynbTaT U3MepeHns, a BMECTO 3TOr0 YUMTbIBAOT NyTEM YBENIMYEHUs «Heonpese-
NIEHHOCTU». NpPUNMCbIBAEMOI faHHOMY pesyfbTaTy. Hanpumep, pacluMpeHHylo HeonpegeneHHocTb U 3aMeHAloT Ha
U + b. rae U — pacluvpeHHas HeonpefeneHHoCTb, NoJslydyeHHas B nNpennosioxeHumn, 4to b = 0. Takyto npakTtuky nHorga
NPUMEHSIOT B C/lyvasX, Korja BbINOSIHEHbI CNefyoLive yCoBus: nsMepsaemasn BefiMunHa Y onpegesnieHa Ha HeKoTopom
JAnanasoHe 3HayeHuii napameTpa | (kak aTo MMeeT MecTo A/1A rpajy pOBOYHON XapakTepucTuKL AaTymka TemnepaTypsbl):
U 1 b n3veHsI0TCa ¢ n3MeHeHnem /: Ansa Bcex oueHok y (f) nsamepsiemoii BenunHbl BO BCEM Auana3oHe BO3MOXHbIX
3HaueHuii / TpebyeTcsa ykasbiBaTb €fWHCTBEHHOE 3HauYeHue «HeonpeneneHHoCTU». Mpn 3ToM pesynbTaT U3mMepeHus
06bI4HO NpuBOAAT B BUAE Y{/) = Y(Z) £ [I/mex + bma*). [A®NOoACTPOUHbIV MHAEKC «MTax» yka3blBaeT Ha TO. YTO UCMOb30BaHbl
MakcMMasibHble 3HavYeHns 1/ub B AgnanasoHe 3HaueHwl |.

XoTsi HacTosee PykoBOACTBO PEKOMEHAYET A1 U3BECTHbIX 3HAUYMMbIX CUCTEMATUHECKMX 3DAEKTOB NPUMEHATL
nonpasku K pesynbTatam n3mepeHuii, B NOA06HbIX CUTYaUMsX 3TO He BCerga BbINO/IHUMO, T. K. CBA3AHO C Ype3mMepHbIMU
3aTpaTamu Ha BblUYMC/IEHNE U MPUMEHEHNe CBOeli COGCTBEHHONM MOMpaBsku, a Takke CBOe COGCTBEHHON HeonpeaeneH-
HOCTW 4N19 Kax[oro pesynbTtarta nsmepenns y (1).

CpaBHUTE/NbHO NPOCTOE pelleHne npobnembl, Npy 3TOM Coriacyloleecs ¢ NpMHUMNaMn HacTosLero PykoBoga-
CTBa, COCTOUT B C/lefytoLwem.
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BbIUMC/ISIOT €AMHCTBEHHYIO CPEAHIo nonpasky b Mo dpopmyse

<F.7a>

roe /, v /2 onpegensioT paccMaTpuBaeMblii AuanasoH U3MeHeHus napameTpa f, 1 3a Haunyuwyio oueHky  Y{() NpuHu-

MatoTy'(/) = y(/) ¢ b, rae y (/) — Hannyywas HeucnpasneHHas oueHka Y (/). Aucnepcuto cpefHeil nonpaeku b B
yKa3aHHOM JnanasoHe BbIYMCAIT No dopmyne

(F.7b)

B KOTOPYIO He BXOAUT HeonpeAeieHHOCTb Nonpasku b (I}. cooTBeTCTBYOLLEN NONYYEHHOMY HEUCpaBIEHHOMY pe3y/bTaTy
n3mepeHns y (/). YkasaHHyto HeonpeAeneHHoCTb nonpasku b (I yunTbiBalOT B BUE YCPEAHEHHOI Ha MHTepBasle N3MeHe-
Hus | gucnepcumn b(/) no dopmyne

(F7c)
A1

rae n2[6(0] — avncnepcuma nonpasku b(t). AHaOrMYHbIM 06pPa3oM YCpegHEHHYHO Ha MHTepBasle U3MeHeHNs / aucnepcuio
y (0. yumTbiBatoLLy0 BCe UCTOUYHWUKM HEOMPELENEHHOCTH, 3a UCKIoYeHeM nonpasky 6(0- nonyyatoT no dopmyne

u2ly(t)] =-jrrijid 2\y{t)dt. (F.7d)

rae or[y(0] — gucnepcus y(/), o6ycnoBsieHHas BCEMU UCTOYHUKAMK HeonpedesieHHOCTH, 3a uckiuvenvem b(i). Torga
€[IMHCTBEHHbIM 3HAYEHWEM CTaHAPTHON HeonpefeneHHOCTH, KOTOPOoe AO/HKHO NPUMEHSITLCA KO BCEM MOJyYaeMbiM

oueHkam Y'(0 = ¥(0 - 6 usmepsiemoii BennunHbl Y (/). 6yAeT NONOXWTENbHBIA KBaApaTHbIA KOPeHb 13 Avcrnepcun
(F-7e)

PacLumpeHHyto HeonpefeneHHocTs U MOXHO NOoyuuTb NyTeM YMHOXeHUs uc (Y] Ha coOTBETCTBYIOLLMM 06pasom
BblGpaHHbIiA kKo3dbdnumeHT oxBaTta K. U = kudy), 4TO NO3BOMSET NpeacTaBuTb pesysbTar namepeHusi B suge Y(/) =

=/(/) £ U=y (/) + b £ U. OfHaKO Np1 3TOM HEO6X0AMMO yKa3aTb, YTO B NPELACTAB/IEHNN pPe3yibTaTa U3MepPeHuniA NCnosb-
30BaHa efiMHas ycpefHeHHas nonpaska A5 BCex 3HaueHuli / (BMeCTO nonpasku, COOTBETCTBYIOLLEH AaHHOMY KOHKpeT-
HOMY 3Ha4eHuto /). N YeTKo onpefennTb, YTO NpeacTaBnseT co6oi pacluMpeHHast HeonpeaeneHHocTb U.

F.2.5 HeonpegeneHHocTb, 06ycn0BNeHHas MeTO40M U3MepeHus

F.2.5.1 MNo-BnaumMoMy, Hanbonee TPyAHOW AN OLEHMBAHWSA SBMSIETCA Ta COCTaBNALLAsA HEONPeAeIEHHOCTM, YTO
CBA3aHa C METOAO0M U3MepeHUsl, 0COGEHHO MPU HaMYMN HarNsaHbIX CBUAETENbCTB, YTO BapUaTUBHOCTL Pe3y/bTaroB
N3MEepEHWIA, MOJTyHaeMbIX C MOMOLLIbIO AaHHOT0 MeToAa, 6yAeT MeHblUe, YeM C MOMOLLbIO 10600 APYroro U3 U3BECTHbIX.
OpHaKo He VCK/TIYEHO, YTO MOTyT CyLLlecTBOBaTb Apyrme MeToAbl, NyCTb Noka HepaspaboTaHHble UM N0 TeM U UHbIM
COO6paXKEHUSIM He UCMOMb3yeMble Ha MNpakTuke, CNocobHble AaBaTb HE MeHee [0CTOBEPHbIe, HO MPU 3TOM cucTematu-
Yyecku oTnvaroLmecs pesynbTarbl. Takoe pacxoxgeHue B pesynbTatax, NosydyaeMblX pasHbIMU MeTogamu, npegnona-
raeT Ha/IMuyMe HeKOTOPOro anpuopPHOro pacnpejesnieHus BepPosiTHOCTElW, HO 3TO He TO pacnpefefieHue, Ansi KOTOPOro
Nerko Nony4nTb BbIGOPKY AaHHbIX, YTOObI 3aTeM OCYLLECTBUTL MX CTATUCTUYECKYI0 06paboTKy. Takum 06pa3om, Aaxe ecnm
HeonpeaeneHHOCTb, 06yC/I0BIEHHAsA METOLOM W3MepEeHWsl, SABMSETCS LOMUHMPYIOLLE/ coCcTaBsoLel, eanHCTBEHHO
MHpopmaLmeld, cnocobHOM NOMOYL B OLlEHUBaHWUM COOTBETCTBYIOLLEN CTaHAAPTHOW HeonpeaeIeHHOCT, ABNSIOTCA HaLlm
hmsnyeckme npeacrassieHns 06 okpyxatolem MupB (cm. Takke E.4.4).

NMpumeyaHue — MonyyeHne OLEHOK OAHOI U TOI e M3MepsieMOli Be/IMUMHBI Pa3HbIMU MeTogamMu n6o B
OfHOW, 160 B pasHbIX N1aGoOPaTOpUAX UM OLHUM U TEM Xe MEeTOLOM B pasHbiX /laGopatopusix no3BosseT cobparb
LIeHHYI0 MHOpMaLMio 0 HeonpeaeNeHHOCTU, NPUNUCLIBAEMOI KaKOMy-/IM60 KOHKPeTHOMYy MeToay. Boobuie o6meH
3Ta/IoHaMU UK CTaHZAPTHLIMU 06pasLamMn Mexay 1aéopaTopusiMi 41 NPOBEAEHNS1 HE3aBUCUMbIX U3MepeHuii ABs-
€TCsl MOJIE3HOIN NPAKTUKON C TOUKN 3PEHUSI MOATBEPXKAEHUS HAAEXHOCTU MOJYYEHHbIX OLEHOK HeomnpeaeneHHOCTU 1
BbISIB/IEHNS1 paHee Hen3BEeCTHbIX CUCTeMAaTNYecKUX 3pdIeKToB.

F.2.6 HeonpegeneHHocTb, 06yc/ioBAeHHas oT6opomM 06pasL,oB

F.2.6.1 YacTo n3MepeHus xapakTepuCTKM Hen3BeCTHOro 06bekTa BK/IYAT B Ce6s CAMYEHUe C Ta/IOHOM C
6N3KMM 3HAYEHMEM XapaKTepUCTUKU. B kayecTse MpYMEpPOB MOXHO MPUBECTU KOHLIEBblE Mepbl [/INHbI, HEKOTOpPbIE
TEPMOMETPbI, HAboPbl Macc, Pe3nCTOPOB, 06pasLibl BbICOKOUMCTLIX MaTepuanos. B 60MbLIMHCTBE ClyYaeB MeTofbl W3-
MepeHuii 061agatoT cnaboit YyBCTBUTENBLHOCTLIO K 0TGOPY 06pasua (KOHKPETHOro 06bLEKTA N3MEPEHUST), €0 NOArOTOBKE.
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BO3/e/CTBMIO OKpYXaloLLell cpefpl, MOCKO/IbKY, Kak MpaBuio, 1 06BEKT, 1 3Ta/IOH pearnpyoT Ha 3Tu BSOLLMe akTopsbl
CXOXMM (M YacTo npefckasyemMbiM) 06pa3oM.

F.2.6.2 OgHako B pafe cuTyauuii, BCTPeYatoLLMXCS B MPaKTVKe N3MepeHuii, 0T6op 1 NoAroToBka o6pasLos urpatoT
3HauYNTENbHO 60oMee BaxkHYK pofib. OTO YACTO MMEeT MeCcTO NPU XMMUYECKOM aHam3e NpUpoAHbIX MaTepuasios. B
OT/INYKE OT UCKYCCTBEHHO CO3/AaHHbIX MaTepUasioB, 4151 KOTOPbIX IErko 06eCneynTb X OJHOPOAHOCTL faxe B 60/bLuelt
CTeneHn, Yem Heo6X0AMMO 4151 U3MEPEHWI, NMPUPOAHbIE MaTepuasibl YacTo OblBAOT BECbMa HEOAHOPOAHbI. 3Ta Heo-
[HOPOAHOCTb MPUBOAUT K ABYM AOMOJIHATE/NbHBIM COCTaB/SIOWMM HeonpefeneHHocTh. Bo-nepBbiX, HeobxoAnMMo onpe-
[enuTb, HackKosIbKO afilekBaTHO 0TOOPaHHbIV ob6paseL, NpefcTasnseT UCXOAHbIV aHanm3npyemblii Matepuas. Bo-BTopbIX,
Heo6XoAMMO OMpefennTb, B Kakoil CTeNeHn BTOpOCTeneHHble (T. e. He MoABepraroLiMecs aHaiusy) CBOCTBa obpasLia
B/SIIOT Ha pe3y/ibTaT U3MEPEHNS 1 B KaKO CTeNeHn MeToA U3MepeHuii yunTbiBaeT UX CyLLeCTBOBaHMe.

F.2.6.3 B HEKOTOPbLIX C/Ty4asix XOPOLLIO CM/TaH1POBaHHbIN 3KCNEPUMEHT M03BO/ISIET NOJTyUYUTb CTATUCTUHECKYIO OLLEHKY
HeonpeaeneHHoCTN, 06YCNOBEHHYO 0T60poM obpa3ua (cm. H.5 n H.5.3.2). OgHako, Kak npaswio, 0cCoOb6eHHO Koraa
B/INSIHME BHELLHWX (hakTopoB Ha ob6pasel| CyLeCTBEHHO, A/1A OLEHNBaHUA HeonpefeleHHOCT HeobXo4uMbl MacTep-
CTBO M 3HaHUSA aHa/IMTVKA, OCHOBaHHbIE Ha ero NpejLIecTByOLLEM OnbiTe paboT, a Takke yyeT Bcell JOCTYnHOW uHdop-
mMauuu o JaHHOMY BOMpOcCy.
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MpunoxeHne G
(pekomeHgyemoe)

Uuncno cTeneHei cBo60/bl U YPOBHM AOBEPUS

G.1 BeegeHue

G.1.1 B HacTosiLeM MPUIOXEHUN paccMaTpuBaeTcs 06LmMiAi BONPOC MOJYUYEHNUS U3 OLEHKM y U3MepsieMolt Be-
JIMYUHBI Y U CyMMapHOW CTaHAApTHOW HeonpeAeneHHOCTV nc(y) 3TOM OLEHKU paclIMPeHHO HeonpeaeneHHOCTM
np = kpucy). KoTopas onpegensiet uHtepsan y - UpS Y £y + 1p, COOTBETCTBYIOLLMIA HEKOTOPOW BbICOKOI 3a4aHHON
BEPOSATHOCTU OXBaTa WM YPOBHIO floBEpUSA p. TakuMm obpasom, 3agaqa COCTOUT B MOJTyYeHUN 3HaYeHns kosddumuyeHTa
oxBaTa Kp. onpefensioLlero MHTepsasl BOKPYr pesy/ibTara 3MepeHusi, KOTOpbI NPefnosioX1TeIbHO 0XBaTbiBaeT 60/1b-
Wyl 3afaHHylo0 [0 p pacnpegenieHns 3HayeHuil, 060CHOBAHHO MPUNUCBIBAEMbIX U3MepsieMoll BenuunHe Y
(cm. pasgen 6).

G.1.2 B 60MbLIMHCTBE NPaKTUYECKNX M3MEPUTENIbHBIX CUTyauunii pacyeT MHTepBasioB C 3aAaHHbIMN YPOBHAMM
fosepus (hakTueckun, oLeHnBaHue Hanbosiee xapakTepPHbIX COCTaBAAIOLWMX HeonpeaeneHHOCTU 11 KOHKPETHbIX W3-
MepUTE/bHBIX CUTyaLuii) MOXET ObITb BbINOSIHEH TOILKO B HEKOTOPOM MpUbAmKeHnn. Tak Aaxe BbIGOPOYHOE CTaHAap-
THOEe OTK/IOHEHWe cpefHero apudmeTnyeckoro no 30 NMOBTOPHLIM HAG/IOAEHNSAM HOPMa/IbHO pacnpefenieHHoil Benu-
YMHBI UMeeT COOCTBEHHYIO HeonpeaeneHHoCcTb 0Koso 13 % (cm. Tabnuuy E.1 npunoxenus E).

B 60/1bLUMHCTBE CNy4YyaeB HE MMEET CMbIC/Ia pas/imyaTb MHTEPBa C ypoBHEM aoBepust 95 % (oanH waHc u3 20. 4Tto
3HaYeHMe U3MepsieMoi BENYMHBI Y HAXOAUTCA BHE 3TOTO MHTepBasa) U MHTepBas C ypoBHeM AoBepus 94 % nnm 96 %
(oamH waHc n3 17 nnm 25. cooTBETCTBEHHO). OCOBEHHO TPYAHO MOYyUYNTb 060CHOBaHHbIE OLEHKW UHTEPBA/IOB C YPOBHS-
My gosepus 99 % (oauH waHc u3 100) u Bbilwe (Aake ecnm JonyCTUTb, YTO BCe cucTeMatuyeckue adekTbl Obim
NPUHATLI BO BHUMAHWE), NOCKO/bKY 3TO TpebyeT AeTaslbHON MHopMALIMN O «XBOCTax» pacnpeesieHns BXOAHbIX BEN-
YMH. KOTOpas 06bIYHO HeJOoCTYyMHa.

G.1.3 Yto6bl NONYUMTb 3HaYEeHNe KoahduLMeHTa oxBaTa Kp. 06pasyHoLLero HTepsas ¢ 3afaHHbIM YPOBHEM [j0Be-
pusi p, HEO6XOAMMO UMETb NOAPOGHLIE CBELEHNA O 3aKOHEe pacrpefeseHns, XxapakTepusyemMom pesysibTaTtom nsmepe-
HUA 1 ero CyMMapHOI CTaHJapTHON HeonpefeNeHHOCTbI0. Hanpumep, ANs BENUUUHBI I, ONUCbIBAEMOV HOPMaslbHbIM
pacnpefeneHnem ¢ MaremaTMyeckum OXugaHuem p* u ctaHgapTHbIM OTK/IOHEHWEM O, JIETKO MOXHO paccyuTaTh 3Ha-
YyeHue KoahhrLmeHTa oxeaTa Kp , KOTOPbIn 06pasyeT UHTEPBaUT L7 + Kpa. BK/IOYAIOLLMIA JOH0 P 3TOT0 pacnpefenieHns u.
CnefoBaTeslbHO, VMELWMIi BEPOATHOCTL OXBaTa M YpoBeHb [0Bepus p. HekoTopble NpUMepbl NMpuBeAeHbl B Tabiu-
ue G.1.

Tabnuuya G.1— 3rHaueHus koadhdmLmeHTa oxeata Kp, 06pasytoLLero MHTepBaU C ypoBHeM OBEPUSA P A/151 HOPMa/IbHO
pacnpefeneHHoin cnyyaiiHol BENUYUHbI

YpoBeHb fosepus p. % KoadhchuuneHt oxsata <p YpoBeHb foBepus p. % KoadhchuuneHTt oxsaTta Kp
68,27 1 95.45 2
90 1.645 99 2.576
95 1.960 99.73 3

MpumeyaHne — [Ina cpaBHEHUA, €C/IN Z ONUCbIBAETCA NPAMOYTO/IbHLIM pacnpeienieHnem BepOHTHOCTeVI C

MaTremaTtuyeckum OXugaHvem L7 1 cTaHAapTHbIM OTK/IOHEHNEM a - al”3. rae a — nonywvpuHa pacnpegeneHvs, To

ypoBeHb foBepus p byaeT paBeH 57,74 %ansa/cp= 1;,95% ana /p=1.65:99% gnakp= 1,71 n100% ana kp2 *3 « 173.

MpAMOYrofibHoe pacnpeaesieHne «yxe» HOPMasIbHOTO B TOM CMbIC/IE, YTO OHO 06/1a4aeT KOHEUYHOMN NPOTSXKEHHOCTbLIO Y
HE UMEET «XBOCTOB».

G.1.4 Ecnn n3BeCTHbI pacnpefeneHnsi BEPOSTHOCTEN BXOAHbIX BENNYMH X b X2,..., X, [MX MateMaTnyeckme oxmaa-
HVSA. AUCNEPCUN, @ TakkKe eCcnn 3TN BENIUUMHBI He ABNAIOTCA HOPMaslbHbIMU, MOMEHTbI BbiCLUMX nopsgkos (cm. C.2.13 1
C.2.22)], OT KOTOpPbIX 3aBUCUT U3MepsieMast BEMUYMHA Y. U ecnin Y SIBNSIETCA NIMHENHOW (DYHKLMER BXOAHLIX BENNYMH.
Y =¢,X, +c2X2 + ... ¢ CuXu, To pacnpegeneHwe BeposiTHOCTeli Y MOXeT 6biTb NOMYUYEHO CBEPTKOW pacnpeneneHuit
BEPOSATHOCTEe BXOAHbIX BennunH (cM. [10]). Takum o6pa3oM, 3HaueHust kO, ob6pasytoLLye NHTepBasibl C 3afaHHbIM YPOoB-
HeM [joBepus p. MOTYT 6bITb paccuuTaHbl MO 3TOW CBEPTKE.

G.1.5 Ecnn ¢hyHKUMOHAIbHAA 3aBUCMMOCTb MeXay Y 1 BXOAHbIMU BEIMYMHAMW HENTMHeWHa, 1 orpaHnyeHune une-
Hamu MepBOro nopsaka pasnoxeHns B pag Teinopa 3TON 3aBUCMMOCTM HE MOXET paccMaTpvBaTbCA B kayecTse Aony-
cTUMoro npubnnxkeHns (cm. 5.1.2 n 5.1.5), To pacnpegeneHne BEPOATHOCTEN Y He SIBNSIETCA CBEPTKON pacnpeaeneHuii
BXOAHbIX BEMUMH. B Takmx cnyyasx Heo6XxoAvMO WCNOMb30BaTb APYrMe aHaiuTUYeckme UM YACNEHHble MeToAbl
pacueTa.
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G.1.6 Ha npaktuke npotegypa CBEPTKU NpU pacyeTe NHTEPBA/IOB C 3afaHHbIMU YPOBHAMU [OBEPUS HE UCNONb3Y-
eTCcs WM MUCNoMb3yeTCs KpaviHe peako Mo cieytowyM npuyMHaM: napameTpbl pacnpefefnieHnss BXOAHON BennynHbl
06bIYHO He M3BECTHbI TOYHO, a ABNSAIOTCA /IULWb OLEHKaMW, TPYAHO OXMAaTb, YTO YpPOBEHb A0BEPUS ANSt JAHHOTO UHTEp-
Ba/la MOXeT OblTb U3BECTEH C BbICOKOW TOYHOCTbIO: peannsaums 3Toi Npoueaypbl CNOXHA C MaTemMaTUyecKoi TOuKu
3peHus. BMecTo 3TOro MpUMEHSIOT NPUGAVKEHNS,, OCHOBAHHbIE Ha LIeHTpasibHOW NpefenbHoli Teopeme.

G.2 LleHTpanbHasa npegenbHas TeopemMa

G.2.1 Ecnu usmepsiemasi BenvyvMHa NpeacTaBnsieT co6oii NIMHENHY (OYHKLUMIO BXOAHBbIX BEMMYMH Y = ¢, X, +

N
+C2X2+ ... +cttX,, = X e/ X, 1 Bce BXOAHble BeNMUMHbI X, pacnpegeneHbl N0 HOPMaslbHOMY 3aKoHy, TO pacnpegeneHve
1T
Y. siBnsoLLeecs CBEPTKOI pacnpefeneHnii BXOAHbIX BE/IMYMH, Talkke GyaeT HopMmasibHbIM. OfHako Aaxe ecniv pacnpe-
Jenenus X, He SIBNAIOTCA raycCoBbIMW, pacnpejesnieHne Y BCe paBHO YacTO MOXET ObITb annpoKCUMUPOBAHO HOPMaUlb-
HbIM pacnpefeneHrem, 4To criedyeT U3 LeHTPasIbHON NpeaesibHoN TeopeMbl. 3Ta Teopema racut, YTo pacnpejenexve
N

Y 6yaeT npubnm3nTesnbHO HOpMasbHbI ¢ MaTeMatnyeckum oxugaHuem £(¥Y)= £c,E(X,) u aucnepcueii
T-1

2 N 2 2
a (y)- ecnuX, — He3aBUCUMblE CllyyaliHble BenUMHbl, a <*(¥) MHoro 6onblue, yem BKnag c?0”X.) B

06LLyI0 CyMMy OT Nt060i4 CnyyaiiHoi BennunHbl X,. pacnpegeneHne KOTopoi OT/IMYHO OT HOPMasIbHOTO.

G.2.2 Ocoboe 3HayeHWe LeHTpasibHONM NpeaesnbHON TeopeMbl 06YC0BIEHO TeM. YTO OHa AEMOHCTPUPYET O4YeHb
Ba)KHYIO PO/ib, KOTOPYIO WUrpatoT Aucnepcun pacnpegeneHnii BepoSTHOCTEN BXOAHbIX BEUUMH N0 CPaBHEHWIO C MOMEH-
Tamy 60n1ee BbICOKOro nopsaka npy hopM1MpoBaHUM CBEPTKU pacnpegeneHuii, T. e. pe3ynbTUPYIOLEro pacnpeseneHus
BEPOSITHOCTEN BbIXOAHON BeNnuuHbl Y. Bonee Toro, U3 LEeHTpasibHOM NpeaensHo TeopeMbl CneayeT, YTo CBepTka pac-
npegeneHunii CTpeMUTCA K HOPMaslbHOMY pacnpefefieHVio NMpU YBE/IMYEHUN Yica 3/1EMEHTOB CBEPTKY, T. €. Ynucna BXoA-
HbIX BE/IMYMH, BHOCSLLMX CBOI BKNag B CTMY): UTO 3Ta CXOAMMOCTb ByfeT TeM GbicTpee, Yem 6/mke 3HaueHns c2nX,)
APYT K Apyry (Ha NpakTKe 3TO 03HAYaeT, YTO BCE OLLEHKM X, BXOAHbLIX BE/IMUYMH BHOCSAT CPaBHUMYIO HeonpeaeneHHOCTb B
HeonpeaeneHHOCTb OLEHKM Y M3MepseMoli BeNnynHbl Y); 1 4To Yyem 6amxe pacnpegeneHus X, K HOpManibHOMY, TeM
MeHbLLEEe YMNCI0 BXOAHbIX BENNYMH TpebyeTcs, YUTO6bl NOTyunTb HOPMaslbHOE pacnpegeneqve ansa Y.

Mpumep — MpaMoyronsHoe pacnpegenexune (cM. 4.3.7 n 4.4.5) aBnsae T ca NpuMepoM pacnpegeneHus, Becb-
Ma fanekoro oT HOpMasibHOr0, HO CBEpPTKa BCero Tpex Takux pacnpegesieHnii, UMetoLmnx o4NHaKOBYIO LUNPUHY,
no3BonfAeT NOAyYNTb NOYTU HOPManbHOoe pacnpegeneHne. Ecnm 0603Ha4YMTb NONYLWMPUHY TakKoro npsiMo-
Yyro/ibHOTO pacnpefeneHns yepes a, TakyTo ero gucnepcus 6ygeT pasHa a3, TO Aucnepcusa cBepTKu Tpex
NpAMOYro/ibHbIX pacnpegeneHunii byageT umeTb AUCNepCcuio 02=a2 arpaHuLbl MIHTEpPBanoB C JOBEPUTE€NbHON
BEPOATHOCTbIO 95 % 1 99 % paBHbl 1,937a 1 2,379a. COOTBETCTBEHHO, B TO BPpeEMSA Kak A1 HOPMabHOro
pacnpegeneHns ¢ TeMXe CTaH4apTHbIM OTK/IOHEHUEM a 3T W rpaHuubl onpegensanTca Kak 1,960a n 2,576a
(cm. Tabnanuy G.1) [10].

MpumeuvyaHune! — [NA nHTepBana c ypoBHEM [0BEPUS P. MpeBbILLAKWMM NpU6AN3NTeNnsHo 91.7 %.
COOTBETCTBYIOLLee 3HaYeHne KPAA HOpMaslbHOTo pacnpejenexuns 6yaet 6osblue, YeM A1 CBEPTKM JII060ro KomyecTsa
NPAMOYrO/ibHbIX pacnpefeneHnii NPoVN3BOIbHON LUMPUHBI.

MpumeuvaHune2 — V3 LeHTpasbHOW NpefenbHO TeOpeMbl CefyeT, YTo pacnpejenieHne BepOSTHOCTENR

CpefHero apumMeTMyeckoro q nosl HabMIAEHUAM g* CNYYaiiHON BEIMUMHBI ( C MATEMATUYECKUM OXUAAHWeM La 1
KOHEYHbIM CTaHAAPTHbIM OTK/IOHEHWEM O MPU 1 -» « NPUBAMKAETCS K HOPMaSIbLHOMY pacnpeseneHuno ¢ matemMaTmyec-

KUM OXUAAHWEM fAa 1 CTaHAAPTHLIM OTKOHEHMeM af-Jn He3aBMCKUMO OT BUAA pacnpeneseHns BeposTHOCTel (.

G.2.3 MNpaKTn4eckum cneicTBUeM LeHTpasIbHOV NpeaenbHO TeopeMbl SBAISSETCS TO. YTO. y6eAMBLUMCH B cObNoae-
HUKM ee TpeboBaHWA, B YaCTHOCTMW, NOATBEPAMB HA OCHOBE BCErO /NLLb HECKONbKUX HABMAEHWA (415 NONYYEHUS OLEHOK
CTaHAapPTHbIX HeonpegeneHHocTel no Ty A) UM Ha OCHOBE NPeANoNIOKEeHNs O PaBHOMEPHOM pacnpefeneHnn (415
nony4YeHns OLEHOK CTaHAapTHbIX HeonpeaeneHHoCTel no Tuny B), 4TO HU OfHA M3 COCTaBNSAOWMX HeonpeaeneHHOCTH
He ABNAeTCA AOMUHMPYIOLLEH, MOXHO B KayecTBe pa3yMHOro MepBoro NpUGAVKeHUs AN pacyeTa pPaclUMpPeHHON He-
onpegeneHHoctn Up = kpUcy. onpegensioLeli HTepBaa C YpOBHEM JOBEPUA P. UCMNONb30BATb 3HAYEHUS KP A5 HOp-
MasibHOro pacnpegeneHvs. Hanbonee 4acto NpYMEHsIEMbIE 3HAYEHWS KP [/19 HOPMa/IbHOrO pacnpefenenvs npusese-
Hbl B Tabnue G.1.

G.3 .-pacnpeneneHve 1 4ncao cteneHen cBo6obl

G.3.1 UT06bl NONYYMTb NPUBAVKEHME Nyullee, YeM 06ecneyBaeT UCMOb30BaHNE 3HAYEHNSA K A1 HOPMaJIbHO-
ro pacnpegenenus (cMm. G.2.3). cneflyeT NOHATb, YTO pacyeT MHTepBasia € 3afaHHbIM YPOBHEM A0BepUs TpebyeT 3HaHnA
pacnpegeneHus He BennuuHbl (Y- £(Y)Y o(Y).a BennunHbl (y - Y)/mcly). 3T0 CBA3AHO C TEM. YTO Ha NMPaKTUKe N3BECTHbI-
MW SBNSIOTCSA He napameTpbl pacnpefeneHuns, a 3HayeHns CTaTUCTUK: Yy — OLEHKM Y. NnosyyeHHoi no dopmyne
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y = X e/*/1 mrge *>— oueHka X,; 1 CyMMapHoOi aucnepcum o* (y) oueHKn Y. nonydeHHol no chopmyne n\ (y) =
/-1

= £c?1n2(x,). rae o (x) — cTaHgapTHas HeonpeaeneHHoCTb (OUeHKa CTaH4AapTHOrO OTK/IOHEHWS) OLEHKN X,
r-1
MpumeyaHune — CTporo rosops, B BbipaxeHun (y- Y)lucly) nog Y cnegyet noHumate £(Y). [na ynpoliexus
Takas cTporasi 3anvch Gblaa NCNoIb30BaHa TOJIbKO B HEKOTOPbLIX MecTax HacTosLlero PykoBogcTBa. Takum o6pas3om, B
HacTosilem PykoBoACTBe OHO U TO e 0603Ha4YeHne MOXEeT UCNO/b30BaThCs A5 0603HAYEHNSA (hU3NUECKOW BENUYK-
Hbl. 415 0603HAYEHVSI C/lyYaiHOW BeNMUMHbI, NPeACTaBAAWeR 4aHHY0 M3NYECKy0 BeIMUMHY, U A1 0603HAYEHNs
MaTemMaTuyeckoro OXugaHus 3TOi CryyaiiHol BefIMUMHBI.

G.3.2 Ecnu z — HopMasibHO pacnpejenieHHasn cnyyaiHas BenuyvMHa ¢ MaTemMaTuueckyM OXuMaaHuem pr u cTaH-
[apTHbIM OTK/IOHEHUEM <. F — cpegHee apuMeTMyeckoe N He3aBUCUMMbIX HAGMOAEHWI zk BennumuHbl z. a s(z) —

BbIGOPOYHOE CTaHAAPTHOE OTK/IOHEHME OT z (cM. dhopMynbl (3) U (5)). To cnyyaiiHas BennumHa /={7 - ur)/3 (7) onucsl-

BaeTcs /-pacnpefeneHneM, uHaye HasbiBaeMbiM pacnpegenenvem CrblogeHTa, (C.3.8) cv =1 - 1 cTeneHsimu CBO-
60apbl.
Ecnmn paccmoTpeTb npocTeiilmnii ciyyaid, korga uaMepsemasi BeimyumHa Y coBnagaeT ¢ HOpMasibHO pacnpeesneH-

Holl BeIMumnHoli X. Y = X. B KayecTBe oLieHkn X 6epeTcs cpefHee apudmeTnyeckoe X MO /1 HE3ABUCUMbIM HabogeHu-
AM X* BeNUUMHbI X C BbIGOPOYHbIM CTaHAAPTHbIM OTKMOHeHMeM s(X), Haunydlweli oueHkoin Y ssnsetca y = X. a

BbIGOPOYHOE CTaHAapTHOe OTK/IOHEHWe 3roi oueHkn ectb uc(y) =s(X), To BenmunHa f=(z - p,)/s(z) =

=@r- X)Is(X) =(y - ¥Y)nc(y) 6ynet nmeTb/-pacnpeseneHue, . COOTBETCTBEHHO,

Pr(-/p(v)s/Elp(v)]=p (G.1a)
nnun
Prl-/p(v) S(y - Y)/My) £ fp(v)]= P, (G1b)
4YTO MOXHO 3anucatb B BUae
Prly - fp(v)uc(y) SY Sy - /p(v)uc(y)]= p- (G10

rae Pdp] o603HavaeT BEpOATHOCTb BbINOIHEHUS YCI0BUSA B KBaApaTHbIX Ckobkax, a /p(v) — 3HayeHue BesIMYmnHbI /. 3aBu-
csilliee OT uMcna cTeneHeit ceobopl v (cM. G.3.3). Takoe 4To A0NA p pacnpegeneHus CTblofeHTa nonajaeT B UHTepBa
oT - /p(v) go + fp(v). Takum 06pa3om, paclumpeHHas HeonpeaeneHHoCTb

Up = kpuc(y) = /,(v) n.(y) (G.1d)

onpeaensieT uHTepean oty - Up poy + Up. 4To yao6HO 3anucath kak Y =y + Up, NpesnonoXunTeibHo 0XBaTbIBaOLLMWIA
[0M10 p pacnpefeneHns 3Ha4yeHnii, KoTopble MOXHO 060CHOBaHHO Npunucatb Y, a p npeacrasnseT coboii BEPOATHOCTb
oxsara Win ypoBeHb [0BepUs 415 AaHHOro VHTepBasia.

G.3.3 Ec/m no N He3aBWCUMbIM HA6I0AEHUAM NOTyYeHa OLleHKa OHOr0 eJMHCTBEHHOrO napameTpa — cpefHero
apndMeTNYECKOro, Kak 3T0 MMesIo MECTO B C/lyyaB, pacCMOTPEHHOM B G.3.2. TO Y1C/I0 CTeneHeli cBo6obl v 6yAeT paBHO
n-1. Ecnv n He3aBuUCUMbIX HAOMIOAEHWI NCNONb3YIOT A8 NOSyYeHUS OLEHOK CBOGOAHOTO YneHa u KoadduumeHTta
Hak/0Ha B ypaBHEHWUW MPAMON IMHUM METOAOM HalMeHbLUMX KBaApaToB, TO YKC/O0 cTeneHeli cBo6OAblI A8 onpeaene-
HVS1 BbIBOPOYHBIX CTAHAAPTHBLIX OTK/IOHEHWI 3TUX OLEHOK 6yAeT v = n - 2. [pW BbIYUC/IEHNN METOAOM HaMMEHbLUNX
KBaApaToB T MapamMeTpoB KPMBOW NO M 3KCMEpMMEHTa/lbHbIM TOYKaM YMCNO CTeneHeli cBO6OAbI AN onpeaeneHus
BbIGOPOYHOrO CTaHAAPTHOrO OTK/IOHEHWS OLEHKWM KaXKAOro napameTpa coctasut v = - T. (bonee noapo6HO BONpoOC
onpefeneHys Yncna creneHein cBob6oabl paccMoTpeH B (15]).

G.3.4 HekoTopble 3HaveHusi tp(v) 4Ns pasHbIX V U pas3HbiX p NpuBegeHbl B Tabnuue G.2 B KOHLE HacTOALEro
npunoxeHus. Mo mepe Toro, kak Vv -» « /-pacnpefeneHvie npubamkaeTcsa Kk HopmanbHomy 1 /p(v) * (1 + 2/v)"2 kp. rae

— KoathhpuumeHT oxBaTa, NO3BONSAOLLWIA NONYUUTL UHTEPBAT C YPOBHEM [OBEPUA P A5 NEePEMEHHON, pacnpefeneH-
HOIA MO HOPMa/IbHOMY 3aKOHY. TakuM 06pa3oM, 3HayeHue tp{«) ANs faHHOro p. NpuBegeHHoe B Tabnuue G.2, coBnagaeT
CO 3HayeHneM Kp Ans Toro xe p B Tabnuue G.1.

NMpumeyaHune — Yacto /-pacnpefeneHvie 3aaloT B BUAE Tab/IMUHbIX 3HaYeHuli kKBaHTWNei /,_,,. rae 1- a
npeactaBnseT coboi 3HadeHne yHKUMKU /-pacnpefeneHus B Touke /,_  T. e. kBaHTWb /,. O MOXHO onpefenuTb
chopmynoli

.
I -a = J/(/,v)tf.
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rae /(/, v) — nnoTHOCTb pacnpefeneHns BepoAaTHOCTel / Ana 3afiaHHOro Ynicna cTeneHeli cBobogpl v. OTcloga cnegyer,
yTo tp 1 f, _a cBsizaHbl Mexay coboii Yepes cooTHoleHVe p = 1- 2a. Hanpumep, 3HaueHWe KBaHTWNA /oers AN 1- « =
= 0.975 n. cootBeTCTBEHHO, a = 0.025 coBnagaeT co 3HayeHvem Ip (v) gna p = 0.95.

G.4 Yucno athhekTUBHbIX cTeneHel cBo6oAbI

G.4.1 Bob6Lwem cnyyaB /-pacnpefeneHue Henb3s NpUMEHsATh K ciyyaiiHoi BenndmHe (y - Y)ucly), ecnun mn\ (y)

npeacrasnseT coboli cymmy AByx u 6onee oueHok uf(y,) = cfun2(x;) paxe B ToM cnyyae, Korga kaxgoe X, ssnsetcs

OLIEHKO HOpPMa/lbHO pacnpefeneHHol BXOAHON BennyuHbl X,. OAHaKO 3Ty CyyaiiHylo Be/IMUYMHY MOXHO NPUGIKEHHO
onucaTtb /-pacnpeiesieHMeM C HeKOTOPbIM YMCOM 3hPEKTUBHBIX cTeneHel cBoboabl Veff. onpegensemsim dhopmynon
Yanua-Carteprtyaiita (16). [17]. [18]:

(G.2a)
nm
e ()
G.2b
4y n?2(y) (G.2b)
TV,
npun
veT * (G.2¢)
raoe (y) = £ uf(y) (cm. 5.1.3). Takum 06pasom, paclumpeHHas HeonpegeneHHocTb Up = kOuc(y) = nc(y) obec-
Iei
neumBaeT uHTepBan Y =y + L|, ¢ Npn6aM3nTeNbHLIM YPOBHEM A0BEPUS p.
MpumeuvaHnne 1— Ecnm 3HaveHne nosnyyeHHoe no copmyne (G.2b). He ABNSAETCA Le/IbIM YAC/IOM, KaK

06bIYHO OTyYaETCA Ha NPaKTUKe, TO COOTBETCTBYIOLLEE 3HAUEHWE /p MOXET GbiTb NOJYYEHO M3 Tabnmubl G.2 NyTem UHTep-
noNSLMM UM NYTEM YMEHbLUEHWS Veir 40 6nKaiiero Leaoro unuca.
MpumedvaHue 2— ECnM BXoAHAs OLEHKA X, CAMa MoJlydeHa U3 ABYX Uin 60/ee APYTX OLEHOK, TO 3HAUEHWe

V/, KoTopoe cnefyeT ncnonb3osatb ¢ U* (y) = Jef n2(x,)" B 3HameHaTesne BbipaXeHus B nNpasoli yacTu chopmynsl (G.2b),

€CTb 4Mco 3(hheKTUBHbLIX CTEMNEHEN CBOGOAbI, pacCUMTaHHOE TEM Xe cnocoboM, UTo onpegeneH chopmynoii (G.2b).
MpumeuyaHue 3— B3aBUCUMOCTM OT HYX/ NOTEHLUMA/bHBIX NOMb30BATENEN pe3yibTaTta U3MepeHus: MoXeT

oKas3aTbCsl MOMe3HbIM JOMOHUTENbHO K \ BT paccunTaTb U ykasaTb 3Ha4YeHus v,.; 4 u veff B. nonyyeHHble cornacHo

chopmyne (G.2b) pasgenbHO 415 OLEHOK CTaHAAPTHLIX HeonpedesieHHocTel no Tuny A u no Tuny B. Ecnu Bknagbl B

uf (¥Y) crtaHgapTHbIX HeonpegeneHHocTel no Tuny A 1 Tuny B. OLEHEHHbIX pa3fesibHo, 0603HaUYUTb, COOTBETCTBEHHO,

ufg (y) n ufB(y). To MMelOT MecTo criefytoLye COOTHOLLEHNS:

nly) =ufa(y) + uce(y)’

ujiy) wmeX(Y) <ucs(Y)
vftf VHIA v<4TB

Mpumep — MycTb Y = 1/X}. X2 X3 = b X,X2X3 oueHkun xf, X2. x3HOpManbLHO pacnpefesieHHbIX BXOAHbIX
BennumH X}, X2. X3cyTb apupmeTunyeckmne cpegHme no n, = 10. n2=5un n3= 15 He3aBUCUMbIM NOBT OPHbIM
HabMoAeHNAM COOTBETCTBEHHO C 0OTHOCUTE/IbHbIMU CTaHjapTHbIMU HeonpegeneHHocTAMM U (Xj/xf =0,25 %,
n(x24/x2=0.57 %, n(x3x3= 0.82 %. Ana gaHHO PyHKLMNOHANbHOI 3aBUCMMOCT U AO/KHbI 6bITb onpeaeneHbl
Ko punumeHTbl yyBCTBUTENbHOCTU ¢, = df/dX, = ¥/X, B Touke xu x2. x3 (CM. npumeyaHne 1k 5.1.3), 4To

nossonseT noayunTb \nc(y)/ y\2="[u(Xj) / X jf =1.03*%% (cm. npumevaHue 2 k 5.1.6). Torga cpbopmyna (G.2b)
Hi
npuobpeTaeT BU[
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\nc(Y)/y\4

1.03* -19.0.
0.254 0,574 0.824
10-1 * 5-1 +15-1

M3 Tabnuubl G.2 anap - 95 % un v =19,0 nonyyaem /95 (19) = 2,09. CnepoBaTeNbHO, OTHOCUTENbHAA
paclumpeHHan HeonpefeneHHOCTb 415 AaHHOT0 ypOBHA foBepua 6yaeT UB=2.09 m1,03= 2,2 %. Takum o6pa3om,
MOXHO yTBepPXAaThb, YTO Y=y + I35 =y(1+ 0,022) (3HaueHney nosy4yar T HAa OCHOBAHNUMN N3MEPEHMNI BXOLHbIX
Be/INYMH no dopmyne y = bXjX"x") unm 410 0,978y SYS 1,022y c ypoBHeM AoBepus Nnpuban3nTensHo 95 %.

G.4.2 Ha npakTuke uc(y) 3aBUCUT OT CTaHAAPTHLIX HeonpeaeneHHocTeln WU(X,) OLEHOK BXOAHbLIX BE/NYUH, UMEID-
LWX KaK HopMasIbHOe, Tak U MHOe pacrnpefenieHne, npuyeM oLeHKkn W(X,) MOJTyyatoT Kak Ha OCHOBE YaCTOTHOI MHTepnpe-
Tauun BEPOSITHOCTU, Tak U Ha OCHOBE anpuopHbIX pacnpegenexuii (oueHmsaHve Tuna A u B. COOTBETCTBEHHO). AHa10rny-
Hoe yTBEpXAeHne crpaBef/INBO B OTHOLLEHUW OLEHKWN Y U BXOAHbLIX OLIEHOK X,. OT KOTOPbIX Y 3aBUCUT. Tem He MeHee,
ecnm doyHkumio / = (y - Y)mc(y) MOXHO pasnoxuTb B psf Teiinopa B OKPECTHOCTM MaTeMaTU4ecKoro OXugaHus u
OrpaHNUNTLCS YIeHaMy Pas/oKeHUs NepBoro nopsjka MasiocTu, TO pacnpejesnieHne BeiunHbl /| MOXHO annpoKCUMU-
poBaTb /-pacnpefenieHnem ¢ ncrnonb3oBaHneM hopmysbl Yanuya-CarrepTtyaiita, a Takke dopmyn (G.2a) u (G.2b).

Mpn aTom ocTaeTca BONpoc, kakum obpas3om B chopmyne (G.2b) ansa vert onpefennTb YMCo cTeneHeli cBoboab!
[N9 OUEeHKN CTaHAapTHOI HeonpeAeneHHoOCTK Mo Tuny B. Mockonbky onpefeneHune uncna cTeneHeli cBo6oapl ucxogut

13 TOro, YTO V B /-pacnpefenieHnn BbINOMHSET (hYHKLMN Mepbl HEONPEAENEHHOCTM BbIGOPOUHON aucnepcun sz (z). To
ANs onpefeneHust ymcna creneHein ceoboabl Vv, MOXeT 6bITb ucnonb3oBaHa opmyna (E.7):

LLR() I Au(x)T

21 Nx.Mm " 21 N*)J

BenuuvHa B KBagpaTHbIX CKo6GKax B nMpaBoii yacTu hopmysbl (G.3) npefcTaBisieT co60i OTHOCUTESIbHYH Heomnpe-
[eNeHHOCTb U(X,). B criyyae oLeHOK CTaHAapTHO HeonpeAeNeHHOCTH MO TUMy B 3HAUEHWe 3TOl BeIMUMHBI NOyHatoT Ha
OCHOBE CYGBEKTMBHBIX CYXAEHUI C UCMO/b30BAHNEM BCEN [OCTYNHONM MHhopMaLmK.

Mpumep — MNycTb MMetoLLasaca MHpopMaL s 0 TOM, Kak 6bl/IM NOyYeHbl BXOAHbIE OLLEHKN X, M UX CTaH-
fapTHble HeonpegeneHHOC TN U(X), No3BoNsieT OLEHNTb BO3MOXHYI0 HETOYHOCTb MOJYYEHHOTO 3HaYeHus
u(xj B 25 %. 3TO cyxaeHne MoxeT 6blTb UCTOMKOBAHO Takum obpasom, yTo AufxJ/ufxJ - 0,25, Torga us
dopmynbl (G.3) cneayeT Vv, =(0,25)'22 =8. Ecnv ke BO3MOXHasi HE TOYHOCT b NOSTYYEHHOT 0 3HAaYeHMs U (Xj oueHe-
Ha B 50 %, To 3T0 byaeT cooTBeTCTBOBaThb V,=2. (Cm. Takke Tabnuuy E.1 npunoxeHus E).

G.4.3 Mpn paccmoTperun B 4.3 1 4.4 oUeHOK No Tuny B Ha OCHOBE anpyvopHOro pacrnpeaesieHnst BEposiTHOCTEN
HesIBHO NpeAmnosiarasiocb, YTO NoslyYeHHoe 3HauveHue i/fo) n3BecTHo TouHo. Hanpumep, ecnm tfx;) 6bina nonyyveHa u3
NpsIMOYro/IbHOTO pacnpefeneHnss BepoAaTHOCTEN ¢ nonylwmprHoii a = (a. - 3)/2, kak B 4.3.7 n 4.4.5, To oueHka u(x,) =

=a/J3 paccmaTpvBasiachb kak Y1C/I0BOE 3HaYeHVe, He obnagatoLiee HeonpeaeeHHOCTbIO, MOCKO/IbKY UMEHHO B Kade-
CTBE TaKWX e YMC/IOBbIX 3HAYEHWI paccMaTpuBa/InChL a. M a ., acnefoBaTesibHO U a (Apyras BO3MOXHOCTb MHTepnpe-
Tauum anpuopHoOro pacrnpeAesnieHns, kak M3BecTHOro C HeKOTOpPOli HeonpeAeNeHHOCTbI0 PacCMOTPEHa B NPUMEYaHNN 2
K 4.3.9). ECnu faHHY0 TOUKY 3peHunst npumeHnTsb K oopmyrie (G.3). To U3 Hee BYAET CrieioBaTh, UTO V, -» « UK. YTO TO Xe
camoe. 1/v, 0. oaHako 3TO O6GCTOATENLCTBO He CO34aeT HUKaKvMX NMPensTcTBuiA 418 npuMeHeHus dopmynbl (G.2b).
Kpome ToOro, npegnonoXxeHue Vv, -¢ » HENb3A CYMTATb COBEPLUEHHO HenpaBAoNoA06HbIM, MOCKO/bKY O6LLENPUHATLIM
ABNAETCS TaKoi BbIGOP rPaHNYHbLIX 3HAYEHWIA 1 a» 1 a .. 4TOObl BEPOSTHOCTb HAXOXAEHWNS COOTBETCTBYIOLLEN CyYaiiHOl
BE/IMYMHbI 3a NpefenaMun 3TUX rpaHuL, Gbina kpaliHe Mana.

G.5 lononHnuTeNnbHble 3aMevaHns

G.5.1 B nuTepartype, NOCBsLLEHHOI BONpOCaM OLEHVBAHWSA HEONPEAEeNeHHOCTY, YaCTO MOXHO BCTPETUTL Cresyto-
Lyl MaTemaTnyeckyto hopmyny 4151 HeonpeAeneHHOCTH, COOTBETCTBYIOLLE HTepBasTy C ypoBHeM Aosepus 95 %:

4»5'=[<9e(V'.<r)s2+3u2f 2, (G.4)
roe /15 (viff) — koadpchmumenT, B3aTbIM M3 Tabnuupl /-pacnpegenenus ana p = 95 % u uicna crenexeli cBo60abI
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— yuncno ahheKTUBHBIX CTeNeHel cBO6OAbI, paccumTaHHoe no dhopmyne Yanua-CatrepTyaiita [(popmyna (G.2b)J ¢
Yy4eTOM TOJIbKO Tex COCTaBMSOWMX S, CTaHAAPTHON HeonpeAeseHHOCTU, KOTopble GblLIM NOMy4YeHbl B pesynbTarte

cTaTuCTUYeckoit 06paboTKM MOBTOPHLIX HA6MOAEHWIE B TeKyweM U3MepeHun: c, T"Saxé'.

n2 = X il (y) = X ¢/ (3y 13) — cymma ancnepcuii BCex 0CTaslbHbIX COCTaB/SAWMX HeoNpeaeneHHocTu, rae 3(— no-

NywmprHa vHTepBana paBHOMEPHOro pacnpefeneHns BXOAHOW BennuuHbl X € TOYHO M3BECTHbIMW BepxHel (+a") n
HWKHel (-a,) rpaHMuamMm OTHOCUTENIbHO ee Haunydlweli oueHkn (T. e. X(- a s X( ay

NMpumeyaHune — CocraBnsiollas HeornpeAeNeHHOCTA, MONYYEHHast N0 NMOBTOPHLIM Ha6IOAEHUAM BHE
TeKyLLero n3mMepeHusi, OLieHMBAETCS Tak Xe. Kak 1 filobast Apyras coctasfsiolwas, gawolas Bkiag B n2. Utobbl nmeTtb
BO3MOXHOCTb KOPPEKTHO cpaBHUTL chopmyny (G.4) ¢ chopmynoli (G.5) B G.5.2. npegnonaraeTcs, YTO BKIag, Takux cocTas-
NSAOLWWX. €CNN OHW MPUCYTCTBYIOT, NPEHEBPEXMMO MaUl.

G.5.2 dopmynajgna pacyerta pacluMpeHHol HeonpeaeneHHOCT, COOTBETCTBYIOLWAasA UHTEPBaUTy C YPOBHEM [l0Be-
pusa 95 % n nonyyeHHas cornacHo G.3 n G.4. nmeeT BUA. OT/IMYHBIV OT chopmysbl (G.4):

Urs = <G (veff)(sz +02)U2. (G.5)

rae ve(TpaccuuTbiBatoT Mo hopmyse (G.2b) ¢ yueTom BCeX COCTaBMAOLMX HEONPEEIEHHOCTY.

Ecnm npu pacueTe no chopmyne (G.5) oueHkn BCex Aucnepcuil no Tuny B nosyyeHsl 13 anpuopHbIX NPsSIMOYrosib-
HbIX pacnpejeneHnii C TeMu e 3HaYEHAMW MOYLUVMPUHBI & . YTO UCMOJb30BaHbl Npy pacyeTte 12 no dropmyne (G.4). To
B 60/1bLUIMHCTBE c/yyaeB 3HaveHne Qb nonyyeHHoe no chopmyne (G.5). 6yaeT 60nblue 3HadeHus U'gs, NoyyYeHHoro no

hopmyne (G.4). 370 (JIoXHO 06BbACHUTL CNeayoLWwmm 06pa3om. XoTs /95 (Ve, ) B 60MbLUMHCTBE C/lyvyaeB 6yaeT HeCKO/IbKO
60nbLUe, YeM /95 |Voir) » 06a aTUX KoadhdmLmeHTa 6M3kM K ABYM. T. €. pasHuLa Mexay HUMU HeCyLLeCTBEeHHa; B TO xe

Bpems B dropmysie (G.5) 2 ymHoxaetca Ha tp(vc/!) ®4. Torga kak B dpopmyne (G.4) aTa xe BemynHa yMHOXaeTcsl Ha

Tpu. Ecnu B cnyyaB n2 «  s2 popmysbl (G.4) n (G.5) faloT oAnHaKoBble 3HaYeHUs 1 95 1 L|,5 COOTBETCTBEHHO, TO MpK
BbINOSIHEHWN YCNOBUSA K2 » S2 3HadyeHne U'SS 6ygeT Ha 13 % MeHblle, yeM (95, Takum o6pasom, B 06LieM criyyas
thopmyna (G.4) faeT HeonpeaeneHHOCTb, KOTOPOI COOTBETCTBYET MHTEPBA/T C MEHLLUMM YPOBHEM [OBEPUS, YEM Y UHTEP-
Basia. Nosly4aemMoro Ha OCHOBe pacLUMPEHHON HeonpegeneHHocTy no copmyne (G.5).

MpumeyvyaHune 1— BnpegensHoM cnydae uz/s: -*« u npu vaff-» » umeem i/ 95 -* 1,732 u. TOrga Kak
n3b-* 1.960 n. T. e. 3HaueHue |ss obecneynBaeT UHTEPBa/T C ypoOBHEM A0Bepus Bcero 91.7 %. B TO BPEMS Kak 3Ha4YeHve
Ligs — c ypoBHeM goBepus 95 %. MOXHO cunTaTb, YTO TaKoii criyyali Ha npakTuke MMeeT MecTo, Koraa npeobnagaroLmmm
1 YACNEHHO, 1 N0 pasmMepy ABAAITCA COCTaBNALWYME, pacCUiTaHHbIe HA OCHOBE M3BECTHBIX IPaHuL, pacnpeaeneHus, u.

Kpome Toro, 3HaveHuns 02 (y) = cz2 a2 / 3 6An3ku ApYr K ApYry.

MpumeyaHune 2— [Ina HOPMasIbHOrO pacnpegeneHuns KoaduLmeHT oxeata k =T/3 1,732 obecneunsaeT
MHTEpBa/ C YPOBHEM fAoBepusi p = 91.673... %. ITO 3HAYEHUE P SIBNSIETCS YCTOWYMBLIM B TOM CMbIC/IE, YTO A/151 HETO
Bapvauun 3HaveHus koahduLmeHTa oxeata npu HebosblUMX OTK/IOHEHUAX (hOPMbI pacnpeesieHns OT rayccoBoii sB-
NIATCA MUHUMASIbHBIMU.

G.5.3 B0o3MOXHbI cuTyauuu, Korga BxofHas BenuumHa X, MeeT acuMMeTpUyHoe pacnpefeneHve, Korga oTko-
HEeHWst 0T MaTEMAaTUYECKOrO OXUAaHUSI B OAHY CTOPOHY 60/1ee BEPOSATHbI, YEM B NPOTMBOMOOXHYH (CM. 4.3.8). JTO He
B/IMSIET Ha pacyeT CTaHAAPTHON HeonpefeneHHOCTM U {X,) OLEHKN X, BXOAHOW BENWUYMHbI X, N NO3TOMY He umeeT
3HaAYEHNS NPU OLEHMBAHUM WUC{y). HO MOXET NOBMUATL Ha OLEHUBaHune J.

Ecnv OTKNOHEHWSA M3MepsieMoli BEMIMUMHBI OT pe3ynbTata U3MepeHus B Ty WM UHYI0 CTOPOHY UMEeT npubamsu-
Te/IbHO OfMHAKOBYK 3HAYMMOCTb, TO 0ObIYHO pe3ynbTaT U3MEPEHUS NPEACTaBNSIOT B BUAE CUMMETPUYHOIO UHTEpBasia
Y =y+U. Ecnu acummeTpus pacnpegenenvs X, Bbi3biBaeT MULb HEGOMbLLYIO aCMMMETPUIO a pacnpefeneHnun, xapakTte-
pr3yemMoM pe3ysibTaTOM M3MEPEHUS Y U ero CyMMapHOi CTaHAapTHOW HeonpeaeneHHOCTLIo Tfifly), TO ycTaHOBNEHNe
CMMMETPUYHOTO MHTEpBasia BEAET K HEKOTOPOMY 3aHWKEHWUI0 BEPOATHOCTM HaXOXAEHWS U3MepPSeMOi BenuYuHbI No
O[HY CTOPOHY OT Y 3a CYET HEKOTOPOrO 3aBbILLEHUSA NO APYrYH CTOPOHY. ASIbTEPHATUBHOE PELLEHNE COCTOWUT B yKasaHuu
MHTepBana, CUMMETPUYHOro N0 BEPOATHOCTM (M, TakuM 06pa3om, HecuMMeTpuyHoro no U). Tak 4Tobbl BEPOSTHOCTb
HaxoXaeHUs Y HWXKe HWXHeW rpaHuubl y - U. 6blna paBHa BEPOSITHOCTU HaxOXAEHUs Y Bbille BEPXHEW rpaHuupl
y + U.. OfHako AN yCTaHOBMEHUS TakuX HECUMMETPUYHbIX FpaHuL, Heo6xoAMMOo 60/blue MHopMaLyK, YeM 3HaHWe
TONbKO Yy 1 nc(y) [U, cnepgoBaTtenbHO, 60MblUe MHAOPMALIMK, YEM TOSTbKO OLEHKM X, U U(X,) A5t KaXKA0U BXOLHOW BeNnym-
Hbl X,].

G.5.4 OueHkKa pacluMpeHHo HeonpegeneHHocTn Up vepes 3HaueHust wuc(y). \ B[ u tp(vefr), nonyyeHHoro us
/-pacnpepenexus, ABASETCS TONbKO NPUBAMKEHNEM, UMEIOLLMM CBOW OrpaHudeHus. CryydaiiHyto Bennmumny (y - Y)uc(Y)
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MOXHO cuMTaTb UMetoLLeli /-pacnpegeneHuns TobKO B TOM Clyyae, eciim pacnpefeneHve Y rayccoBo, OUeHKM Yy 1 ucfy)
noJslyyeHbl HE3aBUCUMO APYr OT Apyra, ¥ pacnpefeneHreM BbIGOPOUHON aucnepcun ul (y) siBNseTca pacnpepeneHve
xu-kBagparta. BeegeHve uncna adpekTuBHbIX cTeneHeli csoboabl VB (hopmyna (G.2b)] no3sonseT pewuntb TONbKO
nocnegHiolo npobaemy, obecneunsas gna u* (y) pacnpegeneHve, 6m3Koe k pacnpegeneHuio xu-ksagpara. MNpobnema

Xe. CBA3aHHasA C OT/IMYMEM pacnpefesnieHns Y oT rayccosa, TpebyeT BK/IOYEHUS B pacCMOTPEHUEe MOMEHTOB 6ornee
BbICOKOro nopsjka, Yem aucnepcus.

G.s 3ak/toueHune

G.6.1 3HayeHue KoathchuumeHTa oxsarta Kp, obecneyvBatolee noslyyeHne NHTepeana C ypoBHEM A0Bepus p,
61M3KUM K 33[jaHHOMY, MOXET ObITb U3BECTHO TO/ILKO B TOM C/ly4ae, ec/ii UMelTCs NoAPo6HbIE CBEAEHNS O pacnpeje-
NIeHNN BEPOSITHOCTEN KaxAol BXOAHOM BEMYMHBI, U eC/in 3TN pacnpefeneHns npeobpasoBaHbl B pacnpeneneHune
BbIXOAHON BEMNYMHbI. 3HAHUS OHMX TOJSIbKO OLEHOK X. U UX CTaHJapTHbIX HeonpedeneHHocTel u(x,) Ana atux uenen
He[oCTaTouHO.

G.6.2 MocKoNbKy HaAEXHOCTb M KONNMYECTBO MMetoLLelics MHGhopMaLMn NnLLb B pefKnUX ciyyasx CnocobHbI onpas-
JaTb Te TPOMO3[KNe BblYMCMIEHUS, KOTOPble HEOOGXOANMbI 4151 NpeobpasoBaHNs pacnpefeNieHnii BXOAHbIX BEMNYNH B
pacnpefeneHue BbIXOLHOW BEMMUNHBI, NOCNEAHIO AOMYCTUMO 3aMeHUTb ee NpubamKeHnem. Micxoaa U3 LeHTpasibHOM
npeaenbHON TeopeMbl, 06bIYHO AOCTATOYHO MPUHATbL, YTO cryyaliHas BenuumHa (y - Yjluc(y) umeeT /-pacnpegenenuve c
yncnom creneHeli cBo6oAb!, PaBHbIM YCTY 3DEKTUBHBLIX CTeNneHel ceoboabl \'dlansa uc(y) cornacHo chopmyne Yanua-
CartTepTyaiita (chopmyna (G.2b)J. n kp =tp\\g,) .

G.6.3 Uto6bI Mcnonb3oBaTk chopmyny (G.2b) ansa nonyyeHns vor. HEOH6XOAUMO 3HATb YMC/IO cTeneHeli cBo6oabl \\
ONA KaXXOoW cocTaBnAtLLei CTaHAapTHON HeonpedeneHHoCcTU. B cnyyae oueHvWBaHUS HeonpeneneHHocTy Tuna A v,
onpeAensioT Mo YNCAY He3aBUCKMbIX MOBTOPHbIX HAG/IOAEHNA, HA OCHOBE KOTOPbIX MOJly4YeHa 3Ta OueHKa, U uncy
He3aBUCUMBbIX CTATUCTUK, CHOPMUPOBaHHBLIX N0 3TUM HabnogeHusam (cMm. G.3.3). B cnyyae oueHVWBaHUS HeonpeneneH-
HOCTM Tuna B V; NonyyaroT Ha OCHOBE CYX/AEHWS O HAfEXHOCTU 3TO oueHkn (cMm. G.4.4 n chopmyny (G.3)].

G.6.4 Takum 06pasom, pekomeHayeMmblli MeToj pacyeTa pacluMpeHHol HeonpegeneHHocTn Up = kpucy). npeg-
HaszHauyeHHoW AnsA onpefenexHus nHtepsana Y =y = U c ypoBHeM foBepus, NpubnvU3UTENbHO paBHbIM 3aJaHHOMY p,
BK/TIOYAET criefytoLme atarbl:

1) cornacHo pekomeHgauuaM pasfenos 4 n 5 noayyatoT 3HaYeHus y u ody):

2) no noBTOpsiEMOW HUXE ANst yao6eTea chopmyne Yanua-Catteptyaiita (chopmyna (G.2b)]

ut (y)
L)

v«r =

HaxoaaT unMcno ahdeKTuBHbIX cTeneHein cBoboapl Veff. Ecnim n(x,) nonyyeHa kak oueHka no tuny A. TO v, onpeaensior
cornacHo G.3.3 vafr. Ecnm m(x.) nonlydeHa Kak oLeHka no Tuny B 1 ee MOXHO cumMTaTh M3BECTHON TOYHO, YTO YACTO ObiBaeT
Ha NpakTviKe, TO V; -* B B NPOTUBHOM C/lyyae crieflyeT oueHuTb v, no hopmyne (G.3);

3) no Tabnuue G.2 HaxoasaT tp(vQ,) ana Tpebyemoro ypoBHs aosepusi p. Ecnum vofr — Heuenoe uucno, To /p(vcff)
nosyyatoT no Tabnuue /-pacnpepenerHva Nnbo nHTepnonauvend, Mmbo ymeHbluas (veff) go 6nmxaiwero uenoro ymcna;

4) npuvHUMaloT Kp = /t(val) u BelumcnaoT Up = kfpdy).

G.6.5 B HEKOTOPbIX CUTyauuaX, KOTOpble, NO-BMAMMOMY, AOCTATOYHO PeAKo BCTPEYATCA Ha NpakTuke, YCNoBus
LleHTpabHOW NpeaenbHON Teopembl MOTYT BbINO/IHATLCA HEAOCTATOYHO XOPOLLO, W NOAX0A, U3NOXEHHbI B G.6.4. MO-
XeT MPUBECTU K HenpuemaeMomy pesynbtaty. Hanpumep, ecnu B uc(y) npeobnagatowmii Bknag BHOCUT cocTasnstoLas
HeonpeeNeHHOCTW, OLeHMBaemMast U3 NpPeganosioKeHns CyLeCTBOBaHUS MPAMOYTO/IbHOTO pacnpefeneHns ¢ TOYHO U3-

BECTHbIMU rpaHuLamu, To BO3MOXHO (mpm /p(ve,) >3 ]. uTo BepxHAs (y + Up) n HmxHAA (Y - 1/p) rpaHuubl MHTepBana,
onpegensemoro Up, 6yayT nexaTb 3a npefenamu o6nactv pacnpefesnieHnsi BepOSTHOCTEN BbIXOAHON BeNNYMHbI Y.
Kaxpaas n3 nofo6HbIX cutyaumii Ao/mkHa paccmaTpuBaTbCcs 0C060, HO 3a4acTyto B MX OTHOLLEHWU MOXHO UCMO/b30BaTh
13BECTHbIE aHAINTUYECKMe MeToAbl (Hanpumep, A4/1s NosyYeHUst CBePTKM HOPMaslbHOTO pacnpeenieHns ¢ npsMoyronb-
HbIM (10 ]}

G.6.6 YacTo B LUMPOKOM AnanasoHe NpakTU4ecKUX MPUIOKEHUA MOXHO CUMTATb BbIMOMHAOLWMMUCA Cneayrolme
YCNoBus:

- OLEHKa y M3MepsieMOil BE/NYMHbI Y MNO/lyYeHa Ha OCHOBE OLLeHOK X; BOJbLIOTo uncna BXOAHbIX BENNYMH X,
OMunCbIBaEMbIX PerynsipHbiMy (T. €. He MMEKLLMMN 0COBEeHHOCTER) pacnpefeneHnsaMm BEPOATHOCTEN (TakMMu Kak Hop-
MasibHOe ¥ MPSMOYro/ibHOe);

- COOTBETCTBYIOLLME BXOAHbIM OLlEeHKaM CTaHAapTHble HEonpeAeneHHOCTU U(X,). KOTopble MOryT 6biTb MOMNYyYeHb!
6O Kak oLeHKV Mo Tiny A. Mbo Kak OLieHKM Mo TuMy B. BHOCAT conocTaBuMble BKIapbl B OLEHKY CyMMapHON cTaHAapT-
Holi HeonpegfeneHHocTu ucly) pesynbtata U3MepeHus vy,

- JonycTMMO NUHeliHoe NpubamKeHne, npeanonaraemMoe 3aKOHOM TpaHChopMMpOBaHWSA HeonpedeieHHoCTel
(cm. 5.1.2 n E.3.2);
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- HeonpefeneHHOCTb OLEeHK uc(y) AOCTaTOYHO Mana BCeACTBME AO0CTATOYHO 6ONbLUIOTO Yncna aPdekTUBHbIX
CTeneHei cBobofpl v,n (Hanpumep, 6onee 1o).

370 03HayaeT co6/I0AEHNE YCNOBUIA LIeHTPasIbHOM NpefesibHOW TeopeMbl, YTO JaeT OCHOBaHWe cuMTaTthb pacnpe-
[leneHne BepoATHOCTEl, xapakTepusyemoe pesy/ibTaToM U3MEPEHUS Yy U ero CyMMapHOi CTaHaapTHON HeonpegeneH-
HOCTbIO UC(y), HOpMasIbHbIM, 1 (BCIeACTBME H6O/LLIOTO 3HaYeHWs va,) Uc(y) MOXHO paccMaTpuBaTh Kak HageXHYH OLEeHKY
CTaHAapTHOro OTK/IOHEHUS 3TOr0 pacnpefenexuns. Toraa, NPUHUMas BO BHUMaHWE WU3/10XKEeHHOe B HaCTOSLLEM Mpuio-
XXEHWW. B YACTHOCTU, BbIBOZ O NPUGIN3NTENBHOCTM NPOoLeAypPbl OLLEHKU HeonpeaenieHHOCTV 1 NpaKTUYeckoi Heleneco-
06pasHOCTV pasNMueHns NHTEPBAsIOB, YbW YPOBHW AOBEPUS OT/IMHAKOTCA HA 1—2 %. MOXHO MOCTYNUTb CAeayHoLLMM
o6pasom:

- MPUHATb K = 2 1 NpeanonoxuTs, 4to U = 2udy) onpeaenseT MHTepBas C YpOBHEM A0BepUs NpubAnsvuTensHO
95%
nnu (B 60nee 0TBETCTBEHHbIX CUTyaLUAX)

- MPYHATb K = 3 1 NpeanonoxuTb, 4to U = 3ac(y) onpeaensieT MHTepBasl C YPOBHEM A0Bepusi NpubAn3uTensHO
99 %.

XOTS yKasaHHbIii NoAxoA NPUroAeH ANS MHOTUX U3MEPUTENbHLIX CUTyauuid, ero NPUMEHMMOCTb A1 KaXA0ro
KOHKPETHOro u3MepeHus 6yaeT 3aBUCETb OT TOrO, HACKO/IbKO 6/M3kMM ByaeT cooTBeTcTBUE Mexay K =2 u t~(\'afl) nn
mMexgy K =3 u loo[y>off). Apyrumn cnoBamu, Hackonbko 61130k 6yAeT ypoBEHb AOBEPUSA ANA UHTEpBasa, OnpeseNeHHOro
yepes U =2udy) wm U = 3ucly), k95 % nnn 99 %. cooTBETCTBEHHO. XOTA, Hanpumep, npu vaT= 11 kK = 2 6yaeT MeHbLue
/95 (11) BceroHa 10%. a k =3 6ygeT MeHblwe  (11) Bcero Ha 4 % (cMm. Tabnuuy G.2), B psge CnyyYaeB Takoe pacxoxaeHue
MOXeT 6bITb MPU3HAHO HenpuemnembiM. CrneflyeT UMeTb B BUAY, 4TO Npu v~. > 13 3HayeHue K = 3 faeT UHTepBas C
ypoBHeM goBepus 60nes 99 % (cM. Tabnumuy G.2, U3 KOTOPOI Takxe BUAHO, YTO Npu Veff-¢ « ypoBHM f0BEPUS MHTEpPBa-
noB. o6pasyemMbIx K =2 1 K = 3. paBHbl 95,45 % 1 99,73 %, COOTBETCTBEHHO). TaknM 06pa3oM, NpakTuyeckast NpUMeHu-
MOCTb M3/I0OKEHHOr0 Noaxofa onpegenserca 3HavyeHnem vaffl a Takxe TpeboBaHVAMU, NPeAbABASEMbIMUA K pacLUMPeH-
HOVi HeonpeneNeHHOCTU.

Tabnuua G.2— 3HayeHus /,(v) /-pacnpefeneHns c YACNOM cTeneHel cBobobl V. onpejenswolie uHTepean ot
- tp(v) po + fp(v), B npesenax KOTOporo HaXoAWTCA AONSA p-pacnpefeneHns ciydaitHon BeNNUYnHbI

Yucno creneHeli Honap. %
cBoGoRe! V 68.27 0 % 95,45+ 99 99.73¢
1 1,84 6.31 12,71 13.97 63.66 235.80
2 1,32 2.92 4.30 4.53 9.92 19.21
3 1,20 2.35 3.18 331 5.84 9.22
4 1,14 2.13 2.78 2.87 4.60 6.62
5 1,11 2.02 2.57 2.65 4.03 5.51
6 1.09 1.94 2.45 2.52 3.71 4.90
7 1,08 1.89 2,36 2.43 3.50 4.53
8 1.07 1.86 231 2.37 3.36 4.28
9 1,06 1.83 2,26 2.32 3.25 4.09
10 1,05 181 2.23 2.28 3.17 3.96
11 1,05 1.80 2,20 2.25 3.11 3.85
12 1,04 1.78 2.18 2.23 3,05 3.76
13 1,04 1.77 2.16 2.21 3.01 3.69
14 1,04 1.76 2.14 2.20 2.98 3.64
15 1,03 1.75 2.13 2.18 2.95 3.59
16 1,03 1.75 2.12 2.17 2.92 3.54
17 1,03 1.74 2.11 2.16 2.90 351
18 1,03 1.73 2.10 2.15 2.88 3.48
19 1,03 1.73 2.09 2.14 2.86 3.45
20 1,03 1.72 2.09 2.13 2.85 3.42
25 1,02 171 2.06 2.11 2.79 3.33
30 1,02 1.70 2.04 2.09 2.75 3.27
35 1.01 1.70 2.03 2.07 2.72 3.23
40 1.01 1.68 2.02 2.06 2.70 3.20
45 1.01 1.68 2.01 2.06 2.69 3.18
50 1.01 1.68 2.01 2,05 2.68 3.16
100 1,005 1.660 1,984 2.025 2.626 3.077
® 1.000 1.645 1.960 2.000 2.576 3.000

a Ecnu cnyvaiiHas BennuvHa r pacnpefesieHa no HopMaslbHOMY 3aKOHY C MaTeMaTU4YeckuM OXVAaHneM U
CTaHAapTHbIM OTK/IOHEHMEM O, TO UHTEpBa P, + KO OyAeT HakpbiBaTb [0/ p-pacnpefenieHns. paBHyto 68,27 %.
95.45 % 1 99.73 % npn 3HaYeHNsX K, paBHbIX 1. 2 n 3 COOTBETCTBEHHO.
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Mpunoxexnve H
(cnpaBoyHOE)

Mpumepsl

HacTosllee npunoxeHne cogepxut WwecTb npuMepoB H.1—H.s . N3M0XEHHbIX C TakKoi CTeneHblo geTanmsaumm,
YTO6bI AaTb MOSIHOE NpeAcTaBfieHe 06 OCHOBHLIX MPUHLMNAX OLEHWBaHUA U NPeACcTaB/IeHNs HeonpeneeHHoCTN U3-
MepEHWsi, YCTaHOB/IEHHbIX HacTosALWMM PyKkoBogcTBOM. BmecTe ¢ npumepamu, BK/IOYEHHBIMU B OCHOBHOI TEKCT HacTo-
Alero PykoBOACTBa, a Takke B HEKOTOPbIE U3 ero NpUIOXKEHNA, OHW LO/MKHbI AaTb BO3MOXHOCTb N0/1b30BaTE N0 HACTO-
Awero PykoBOACTBA NMPUMEHSTb 3TV NPUHLMMbI B CBOEV METPOJIONMYECKON npakTuke.

MocKosIbKY NPUMepPbl HACTOSALLLErO NPUNOXKEHUS HOCAT YACTO WTIOCTPATUBHDIN XapakTep, OHM 6blIN NOABEPTHYTbI
HensbexHbIM ynpoLleHnsiM. Kpome Toro, v camu npuMepsl, U UCMOJIb3yeMble B HUX YUC/IOBblE AaHHbIE MOLGUPaINCE C
HamepeHnem caenatb MakCUMasibHO MOHATHLIMU MPUHLMNLI, YCTaHOBMEHHblE HACTOALWMM PyKoBOACTBOM, NO3TOMY
yKasaHHble NpUMepbl He criedyeT BOCMPUHUMATL Kak ON1CaHWsl peasibHbIX M3MEepPeHWit. XOTS TOYHOCTb NpeAcTaB/eHns
MCXOAHBIX YNC/OBbIX AaHHbIX TakoBa, Kak ykasaHa B NpuMmepax, C Lefblo u3bexarb BMSAHUA OWNOOK OKpYyrneHns Bce
NPOMEXYTOUHbIE BbIYNCIEHNSA ObININ BbINOIHEHLI C COXPaHeHWEM GOJbLIEro Yyncia 3Hadawmnx undp, 4em 3To 06bIYHO
[lenaeTca Ha npakTuke. ITUM MOXET 0ObACHATLCA HEKOTOPOE OT/IMuME NpefCTaB/IEHHbIX B NpUMepax pesy/bTaTos
BbIYMCNIEHWIA, BK/TIOYAIOLLMX MaTemaTuyeckue onepauyum C HECKOSIbKUMU YfieHaMmu, OT TeX. YTO 6bin 6bl NOMyYeHbl C
COXpaHeHneM OrpaHNYeHHOro Yncna 3Havalmx LUmdp B COOTBETCTBUAN C UCXOAHBIMU JaHHbIMN.

B HacToswem PyKoBOACTBE NofyepkuBaeTcs, YTo Kraccuukaumsa MeTOLOB BblYMUC/IEHUS COCTaBAIOLMX HEO-
npejeneHHoCT! Ha OLeHVBaHKe Tuna A 1 Tuna B npuBefeHa TOMbKO 4151 yA06CTBa, U YTO 3HaHWA crnocoba nosyyYeHns
OLeHKN He TpebyeTcsi AN1A BbIUNC/IEHUA CyMMAapHOW CTaH4apTHOW HeonpeAeNeHHOCTV WM pacluMpeHHO Heonpege-
JIEHHOCTW. NMOCKOJ/IbKy BCE COCTaB/ISAIOLLME HeonpeenieHHoCTu obpabaTtbiBaloTcsi eiuHbIM 06pasomM (cm. 3.3.4. 5.1.2 u
E.3.7). Moatomy B npvmepax cnoco6 mosly4yeHus OLEHKN KOHKPETHOI cocTaB/sioLLeil HeonpeAeneHHOCTH crneLuasibHoO
He yKasblBaeTcs. Ho 13 usnoxeHus npumepa 6yfeT SCHO, Kakum 06pasoM nosiyyeHa oLeHKa Tol Wn MHOW cocTas-
NSAoLEN.

H.1 KannbpoBka KOHL,eBOM Mepbl ANWHbI

3TOT nprMep rnokasbiBaeT, YTo Jaxke NpocTas 3ajadva U3MepeHns MOXET BKIoUYaTb TOHKME acneKTbl OLeHUBaHusA
HeonpeaeneHHoCcTu.

H.1.1 NameputenbHas 3afjaya

[N1Hy KOHLIeBOI Mepbl onpeaensioT CpaBHEHWEM C 3TaUTIOHOM. HOMUHasIbHas A/IMHA U KOHLLEBOI Mepbl, U 3Tas1o-
Ha — 50 mM. MpAMOii pe3ynbTaT CANYEHUA 3TUX ABYX KOHLLEBbIX Mep NO3BOJIAET MOJYYNTb PA3HOCTb UX A/INH d. KOTOPYIO
MOXHO NpeacTaBuTb B Bua

tf=/(1+a6)-/s (1+rtses). (H.1)

roe | — n3mepsiemMasi BeNIMunHa, T. €. A/IMHA KaInbpyeMoii KoHLeBoli Mepbl npu 20 *C;

| s— pnunHa atanoHa npu 20 "C, npuBefeHHas B cepTudmkare o KaimbpoBke:

a nas — KoalphuuMeHTbl TENIOBOTO PacLUMPEHNsl, COOTBETCTBEHHO, Ka/IMGPYEMOI KOHLEBOI Mepbl A/MHbI U
aTasnoHa:

0 N0S — OTK/IOHEHMSI TEMNepPaTypbl, COOTBETCTBEHHO, KOHLEBOI MEPLI 11 3Ta/I0HA OT HOPMaJTbHOW TeMNepaTypbl
20 "C.

H.1.2 MatemaTtnyeckasa mofenb

Wcxopsa u3 chopmynsl (H.1) matematuyeckas mogenb A58 U3MepseMoii BeNiMunHbl MOXET ObITb NpefcTaBneHa B
Buae

1=/S(t H"5«0>+d =ts +d -U <«s0s ~ a0>+ - H.2)

Ecnun pa3HoCTb Temnepartyp kannbpyemoli KOHLEBON Mepbl 1 3TasloHa 3anucatb kak 80 = 0 - 0S. a pa3HoCTb UX
KO3hhMLMEHTOB TENMOBOIrO pacLUMpPeHns Kak sa = « - as, To popmyna (H.2) npumet Bug,

/ =f(/s.d.as.B. 6a.60) =Is* d -Is (8a 0 + as-60). (H.3)

MpefnonaraeTcs, YTO OLEHKM 6a U 6B (HO HE OLEHKW X HeomnpefesnieHHOCTel) paBHbl Hy/to 1 yTo as, 0. sa. 60
HekoppenmposaHHbl. (OTMETUM, YTO ecnn 6bl M3MepsieMas BeNMYMHa Obina BbipaxeHa Yepes 0. 0S, a u as. To
Heo6x04MMO 6b1/10 6bl YUNTbIBATb KOPPEALMIO MEXAY 0 U 03 U MeXAy a nas.)

W3 chopmynbl (H.3) BUAHO, YTO OLLEHKA M3MEPSEMOI BENNYMHBI / MOXET ObITb NOMyYeHa CyMMUPOBaAHUEM /3 1 B .

roe Is— panuHa atanoHa npu 20 “C. ykasaHHas B cepTudpmkaTe o kanmopoBke, a d — oLeHka BennunHbl d , nonyyYeHHas
KaK cpefHee apudmeTmyeckoe no N = 5 He3aBUCUMMbIM NOBTOPHLIM HaGMAEHNSIM. CyMMapHY0 CTaHAAapPTHY0 HEOmNpB-
peneHHocTbl/c(/) oueHkn / nonyvatoT, npumeHsas chopmyny (10) k chopmyne (H.3), kak 6ygeT nokasaHo Huke.
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MpumeyaHue — B Uenax ynpoLleHus 3anucy 34ecb U B APYr1x NpUMepax MCMosb30BaHbl O4MHAKOBbIE
0603HaYeHNsa Ana cnyvyaiHon BeNNYMHBI U ee OLLEHKN.

H.1.3 Aucnepcuun cocTaBAOLWMNX HEONPEeaENEeHHOCTH
OCHOBHble pe3ynbTaTbl BbIMMCIEHNIA, OTHOCALLMXCS K HACTOALLEMY NpuMepy, cobpaHbl B Tabauue H.1.
C y4eToM cAenaHHoro npegnonoxenns, 4to 5a = 0 u 50 = 0. npumeHeHune chopmynbl (10) kK hopmyne (H.3) gaet

uf (¥) = c| 02<s) + c2un2(d) + s n2(as) + c2n2(0) + cf, n2(5a) * c@ n2(50). (H.4)

rae  cs=d//d/s=1-(5rx0 +as-50) = 1:
ca=dfldd =1;
c,s =df/das=-1ss0=0;
ce=d//<39=-/s-8a=0;
Co=df/dSci=- /s 9:
ce=df/gss =-/sas.

Takum o6pasom.
ko) =u20s)- un2(d) +/8Q@u2(8a) +/| az n2(58). (H5)

H.1.3.1 HeonpepfeneHHOCTb kanmbpoBku atasoHa u(ls)

CepTudukar o kanmbpoBke ykasbiBaeT 3HAYeHWe pacluMpeHHOi HeonpeAeneHHOCTU A/NHbI 3TanoHa U =
= 0.075 MKM 1 COOBLUAET, YTO 3TO 3HayYeHue Obl/I0 MOyHEHO C UCMOMb30BaHNeM KoadduumeHTa oxsata K = 3. 310
no3BOIAET NOMyYNTb Criefytollee 3HauYeHne CTaHJapTHON HeonpeAeneHHoCTU:

u(ls) = 0.075/3 = 0.025 MKM 1 25 HM.

H.1.3.2 HeonpeaeneHHOCTb M3MepeHust pasHocTu aavH LLc/)

Bbi6opoyHOe CTaHJapTHOEe OTK/IOHEHWE, XapakTepusytoliee pesy/bTar cpaBHeHus /| 1 /5. 6bl10 MOSyYeHO Ha
OCHOBe 25 NOBTOPHbIX HAGMOAEHN Pa3HOCTM ANNH ABYX KOHLIEBbIX Mep 1 cocTaBuio 13 HM. MNpoueaypa KanmbpoBsky,
onvcaHHas B HacToAlleM Npumepe, npejycMaTpuBaeT NpoBefAeHVe NATW MOBTOPHbIX HabnogeHuin. Takum obpasom,
CcTaHJapTHas HeonpefenieHHOCTb CpeAHero apumMeTYeckoro no aTUM HabMAEHUSAM MOXET ObiTb Mo/yYeHa Kak
(cm. 4.2.4)

u(d) =s{J) =13/Vs = bii Hm.

CornacHo cepTudvkaTty o kambpoBke komnapaTtopa, UCNonb3yemoro Af1A cpaBHeHns / v |'s, BHOCUMas UM B
pesynbTar U3MepeHUst HeornpefeneHHOCTb, «06YC/OB/IEHHas! CyYaiHbIMW NOrPELUHOCTSIMU», COCTaBASET * 0.01 MKM
npv yposHe aosepus 95 % v onpefeneHa no 6 NOBTOPHLIM N3MEPEHNSIM. OTO NO3BOJISIET NOYUNTb OLLEHKY COOTBETCTBY-
IoLLelt CTaHAapTHOM HeonpeaeneHHoCTH, Ucnonb3ys fes(s ) = 2,57 gnav =6 - 1=5 cTenexeii cBo6oapl (cM. Tabnmuy G.2
npunoxenna G), Kak

o(</,) = 0.01/2.57 = 0.0039 MKM nnm 3.9 Hm.

HeonpefeneHHocTb, «06YCNOB/IEHHAsH CUCTEMATNYECKUMM MOTPELLHOCTAMMY», B CepTUdMKaTE O KaIMGPOBKE yKa-
3aHa pasHoit 0.02 MKM «Ha ypOBHE Tpu CUrMax. Toraa COOTBETCTBYIOLLYIO CTaHAAPTHYHO HEONpPeAe/IeHHOCTb, CBA3aHHY0
C cucTemMaTtMyeckumm athpekTamm B pesynbTare NpUMeHeHUst AaHHOTO CPeACTBa U3MEpPEHUn, MOXHO onpeaenuTb Kak

1(62) = 0.02/3 = 0.0067 MKM nnu 6.7 HW.

O6wumii BKNag HeonpeaeneHHOCTH, CBSA3aHHON € n3MepeHnem d 1 BbIPaXKEHHOW Yepes CyMMY OLLeHOK AUCNepCuii.
oyaet

n2(cl) = n2(d) + 12 () + n3(d2) = 93 Hm2

u(d) = 9.7 Hm.

H.1.3.3 HeonpefeneHHOCTb OLEHKN ko3ahdmLUmMeHTa TENIOBOro paclumpeHns a(as)

M3BeCTHOE 3HaYeHMe TENOBOr0 PacLUMPEHUs 3TaSIOHHON KOHLEBOl Mepbl paBHO as = 11.5-10:6 ' C-' ¢ Heonpege-
NIEHHOCTbIO. XapakTepusyemol NpsAMOYrofibHbIM pacnpefeneHvemM ¢ rpasuuamun + 2-10~8 *C '\ Torga crtaHjapTHas
HeonpeaeneHHoCTb 6yaeT pasHa (cm. chopmyny (7))

u(as) =2 1(M6/23 = 12 10 'C*1

Mockonbky, kakykasaHo B H.1.3. ca =df/das =- /5 80 = 0. jaHHasa coctasnsioLas HeonpeaeeHHOCTU He BHOCUT
BKNaf B HeornpefAeneHHOCTb W3MepeHWs /. eC/iv yuuTbiBaTb TO/IbKO YMIEHbI Pa3/ioxXeHUs nepsoro nopagka. OAHako npu
yyeTe cnaraembix BTOPOro nopsiaka 3Ty COCTaB/ISOLLYI0 He06X0AMMO NPUHATL BO BHUMaHKe (cM. H.1.7).
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Ta6numya H1— CocTaBnsiowpme cTaHAAPTHON HeONpPeaeneHHOCTH

Coctasnstowas MNcTouHmK 3HaueHne »llf> - <e|/h>>. Yucno creneHeit
cTaHAapTHol HeonpeseneHHocTn cTaHAapTHOM 1M cB0GOAbI
HeonpeAeneHHo- HeonpeAeneHHo
ctn o(gl (o117}
4fe) Kannbposka aTasioH- 25 HM 1 25 18
HOI KOHLIeBOW Mepbl
[OSIMHBI
u(d) M3mepeHne pasHo- 9.7 HM 1 9.7 25.6
CTW A/INH KOHLEBbIX
mep
u{d) TMoBTopHble Habnw- 5.8 HM 24
feHuns
M 1) CnyvaiiHble adpcpek- 3.9 Hm 5
Tbl KOMMaparopa
u(d2) Cucrematuyeckue 6.7 HM 8
adhdpekTbl KOmMnapa-
Topa
® ) KoadbdpmuymeHt Ten- 1.2-10 6'C'1 0 0

I0BOTO pacluvpeHns
9Ta/IOHHO KOHLeBOA
Mepbl

m TemnepaTypa cTona 0.41 *C 0 0

0(0) CpegHsis Temnepary- 0.2 *C
pa cTona

u(\) KonebaHusa temne- 0.35*C
paTypbl nomeLLeHuns

u(Sa) PasHocTb koatppu- 0.58-1(M6'C-1 fee 2.9 50
LLMEHTOB paclumpe-
HUS1 KOHLIEBBIX Mep

im PasHocTb Temnepa- 0.029 "C -fe®* 16.6 2
TYP KOHLEBbIX Mep

= Xu?(/)= 1002 HV2
uc(l) = 32 Hm
V.«W = 16

H. 1.3.4 HeonpeeneHHOCTb OLEHKMN OTKIOHEHWS TemnepaTtypbl KOHLEBO Mepbl AnnHbl 0(0)

Temnepartypa NoBepxXHOCTW U3MEPUTENILHOIO CTONA ykasaHa pasHoii (19.9 £ 0.5 ) 'C. PerucTtpauus Temneparypbl
BO BpeMs KaXAoro 0TAe/IbHOro HabnogeHns He NpoBOAUTCA. YkasaHo, YTO YCTAHOB/EHHbI MaKCUMasibHbI CABUT TEM-
nepatypbl [ = 0.5 "C He xapakTepusyeT HeonpeAesieHHOCTb 3a4aHusi cpegHeli Temnepatypbl CTona, a npeacrasnser
€060l aMnAUTyAy MOYTU FapMOHUYECKUX U3MEHEHWI TemnepaTtypbl B M30/IMPOBAHHON TepMOAVMHAMUYECKOol cucTeme.
OTKNOHeHVe cpefHeli TemnepaTtypbl CTo1a 0T HOPMaslbHON cocTaBnsAeT

9 =199-20 =-0.1 "C.

CraHaapTHasi HeornpegeneHHoCTb 3TON BenMumuHbl (NpeacTaBnsiowas co6oi HeonpeaeneHHOCTb OLEHKU Cpef-
HEro 3HaueHusi TemnepaTypbl CTOMA) yKkazaHa paBHOM

n(€)=0.2 -c.
FapMoHuyeckue konebaHWs TemnepaTypbl BO BpeMEHU COOTBETCTBYIOT //-06pa3HOMY pacnpefeneHuio 3Ha4eHui
Temnepatypbl (M10THOCTb pacnpefeneHnst BEpOATHOCTel UMeeT hopMy apKCuHyca) CO CTaHAapPTHbIM OTK/IOHEHUeM

w(>=0 A /* =0.35 *C.

3a OLEHKY OTK/IOHEHUS TemnepaTtypbl 0 MOXHO MPUHSITL o . & CTAHAAPTHOE OTK/IOHEHWE 3TOI BEIMUMHBI MOJTYUUTh
13 chopmybl
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a2(s) = a2<0) + n2(f) =0.165 (“C)2.

yTo faet
o(B) =041 X.

MockosbKy, kak ykasaHo B H.1.3. cii= df/ 00 =- /s8a = 0. gaHHasi cocTaBnsoLas HeonpeaeIeHHOCTU He BHOCUT
BKag, B HeonpeaeneHHOCTb U3MepeHns /. eCcnun yunTbiBaTb TONbKO YeHbl Pa3/IOKeHUs NnepBoro nopsaka. OaHako npy
yyeTe cnaraemMblX BTOPOro nopsfka 3Ty COCTaBSAIoLLY0 HE0OXO0AUMO NPUHATL BO BHUMaHue (cMm. H.1.7).

H.1.3.5 HeonpefeneHHOCTb OLEeHKM pPasHOCTU KO3th(IMLMEHTOB paclumpeHns t/(Sa)

VMimetoLmecs oueHKM No3BONAIT NPeAnoioxnTb, YTO 8a MMeeT paBHOMEPHOE pacnpeferneHve B npegenax rpa-
Huy + 1-10-6 ‘C-1. 3T0 COOTBETCTBYET CTaHAAPTHOW HeonpeaeneHHOCTH

u(8ct) = 110-fl/V3 =078-10 6'C"'-

H.1.3.6 HeonpefeneHHOCTb OLEHKM pasHOCTU TemnepaTyp KOHUEBbIX Mep AnHbl U(80)

Mpepnonaraetcs, 4YTo aTa/IOHHAA U Kannbpyemas KOHLEBble Mepbl MMEKT OAMHAaKoBble TemnepaTypbl, pa3HOCTb
MexXay KOTOpPbIMU MOXET C paBHOW BEPOSTHOCTLI0 HAXOAUTLCSA B 1060 Touke uHtepsana ot - 0.05"C go +0.05 "C. 310
COOTBETCTBYET CTaHJAPTHOV HeonpeAe/eHHOCTU

u(so) = 0.051,/3 = 0.029 "C.

H.1.4 CymmapHas ctaHgapTHas HeonpegeneHHoCTb
CyMMapHyto cTaHAapTHY0 HeonpeaeneHHoCTb 0c(/) paccunTbiBatoT M3 hopmysbl (H.5). B KOTOpYO BMECTO Benu-
Y/H NOACTaB/IAT UX YNC/IOBbIE 3HAYEHUSA:

e {/) = (25 Hm)2+ (9.7 HM)2 + (0.05 M)2 (- 0.1 X )2 (0.58 10 e X '*)2 +

+(0.05m)2(11.5-10-6 "C-1)2(0.029 X )2= (H.6a)
= (25 HM)2 + (9.7 HM)2+ (2.9 HM)2 + (16.6 HM)2= 1002 HM2 (H.6b)
nm
oc(/> = 32 Hm.

BuaHo, 4TO OMUHVMPYIOLLIEl cocTaBNAoLL el HeonpeaeeHHOCTU ABNSETCA HeonpeAeneHHOCTb, CBsi3aHHas ¢ aTa-
NIOHOM. 0 (/s) = 25 HMm.

H.1.5 OkoHuaTenbHbI pe3ynbTart

CepTudmkar 0 KaiMbpoBKe 3TasSIOHHON KOHLEBOW Mepbl AMHbI yKa3biBaeT B kayecTBe ee gnuHbl npu 20 “C

Is =50.000623 mm. CpefHee apudmeTudeckoe d NATU HAGMIOAEHWI PA3HOCTY A/IVH KasTMGPYyeMOii 1 3TafIOHHON KOHLIe-

BbIX Mep cocTaBnseT 215 HM. Takum obpa3om, nockonbky / =1s + d (cm. H.1.2), To annHa / kanubpyemoit KoHLUeBol
Mepbl ganHbl npn 20 X coctaBnset 50,000838 mM. Torga B COOTBETCTBUM C 72.2 OKOHYATENbHbI pe3ynbTaT usmepe-
HWUA MOXHO NpefcTaBuTb B CneaytoLlemM Buae:

«/ =50.000838 MM: cymMMapHas ctaHfapTHas HeonpeaenieHHOCTb Ve = 32 HM; OTHOCUTE/IbHas CyMMapHas CTaH-
AapTHas HeonpegeneHHocTb ucl | = 6.4-10~7».

H.1.6 PacwupeHHas HeonpeaesieHHOCTb

MycTb TpebyeTcs NOMYYUTb PaCLLUMPEHHYHO HeonpeaeneHHOCTb = fc,anc{1l). cooTBETCTBYIOLLYIO UHTEPBaJTY C
YPOBHEM A0Bepusi NpubansnTensHo 99 %. Mpoueaypa, KOTOPYH A5 3TOro cnefyeT UCnonb3oBathk, ycTaHoBeHa B G.6.4,
a HeobxoAuMble 3HaUEHWs YMcna CTeneHein cBo6oapbl NpvBeAeHbl B Tabavue H.1. 3Tn 3HaueHns 6binv nofyyeHsl cnegy-
oMM obpasom.

1) HeonpepeneHHOCTb KannbpoBkn aTanoHa u{ls) [H.1.3.1). B cepTudimkate o kasMbpoBke ykazaHo, Y4TO YMC/IO0
3ahbhekTMBHBIX cTeneHei cBo60AbI NPU NOyYEHUN CYMMApHON CTaHAapTHOM HeonpeaeneHHOCTN (M3 KOTOPOW nonyye-
Ha npusBefeHHas B cepTudukaTe paclumpeHHas HeonpeaesieHHOCTb) cocTasnano Voy(/s) = 18.

2) HeonpegeneHHOCTb mM3mepeHus pasHocTw ganH u(d) [H.1.3.2). XoTsa 3HayeHne d B npouecce nsmepeHusi
NoJly4aloT Ha OCHOBE MATU MOBTOPHbIX HAGMOAEHWIA, HeonpeaeneHHOCTb 3Tol BennyuHbl u(d ) nonyyeHa Ha OCHOBE

npeaLwecTByOLWNX 25 HE3aBUCUMbIX HAGNIOAEHWIA, YTO MO3BOMSET OLEHUTb YNC/0 cTeneHei cBo6oabl Ana u(d ) kak
v(d) = 25- 1= 24 (cm. npumedaHmne kK H.3.6). Hucno cteneHei cBo6oapl Ana HeonpeaeneHHoctu u(d,), 06ycnoBneHHol
cnyyaliHbiMmn adpchekTamu Npu M3MepPEeHUsIX komnaparopom, coctaenseT v(d,) = 6-1=5. nockonbky oueHka d, 6bl1a
noslyyeHa Ha OCHOBE LWECTW NOBTOPHbIX M3MEPEHU. BO3MOXHYHO HETOYHOCTb 3asB/IEHHON HeonpeneneHHOCTH
+0.02 MKM. CBAI3aHHOI C cuctematmyeckumun adpcpektamMmm npu U3MepeHusix KomnapaTopoM, MOXHO OueHUTb B 25 %.
TorgacornacHo chopmyne (G.3) COOTBETCTBYHOLLEE YMC/IO CTeneHeli cBo6oabl byaeT v(d2) = 8 (cm. npumep B G.4.2). Mocne
3TOro Ymcno ahPeKTUBHbIX cTeneHeli ceoboabl ans u(d). vdTd) moxeT 6bITb NoayyeHo no dopmyne (G.2b):
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et ________ .25A
u*(d)  wa(h) u*(d2) GBHM4A . (39HM)A . (6.7 HW)4
V(i) * v(rf) * v(d2) 24 + 5 + 8

3) HeonpefeneHHOCTb OLEHKM pasHOCTW KoadpcuumeHToB paclumnpeHns n(8a) [H.1.3.5]. Bo3amoxHyto HeTou-
HOCTb OLEHEHHbIX rpaHuny, - 0.05 "C"’ Bapraunii 8a MOXHO cunTaTh pasHoii 10 %. 3To NO3BO/ISIET NOSYYUTH NO hopmyie
(G.3) v(8a) =50.

4) HeonpefeneHHOCTb OLEHKM pa3HOCTU TemnepaTyp KOHUEBbIX Mep AanHbl 1(88) [H.1.3.6]. Bo3amoxHyto
HETOYHOCTb OLleHKM MHTepBana oT - 0.05 *C go + 0.05 "C Bapuauuii pasHocTv TemnepaTyp 80 MOXHO cuMTaTb paBHOM
50 %. 370 nNo3BonseT nonyunTs nNo dopmyne (G.3) v(Sa) = 2.

Uuncno adpchekTuBHbIX cTeneHel csoboabl Vveff{/) paccunTbiBaloT no cdopmyne (G.2b) aHanornMuHoO Tomy, Kak aTo
caenaHo ansa vArfd) B nepeuncnenun 2). Mcnonb3oBanue opmyn (H.6b) u (H.6C). a Takke 3HaYeHUst YACEN CTENEHeN
cB06Ob!, OnpefesnieHHbIX B nepeuncneHnsx 1) — 4). no3BoasieT noayunTb

veff (/)

r ; | i -
(25Hm)4 (9.7 HM)4 (29 HM)4 (16,6 HM)4
18 + 256 + 50 + 2

YT06bl NONYUYNTH 3HAYEHME pacLUMPEHHON HeonpeaeneHHOCTN, faHHOoe 3HadYeHue cneayeT OKpYrinTb 0 MeHbLUe-
ro Uesoro ywicna, T. e. NpuHATb ven(/) = 16. N3 Tabnuupl G.2 BugHo, yto /BY16) = 2.92. 310 gaet UP = fta16) nc/) =
=2.92-32 = 93 HM. B cooTBeTCTBUM C 7.2.4 OKOHYaTeNbHbIV pe3ynbTaT U3MepeHnss MOXHO NPeacTaBuTb B CeaytolemM
Bue:

«/ = (50,000838 + 0.000093) MM. rae yncno, CTosiLee Noc/e 3HakKa «+», — pacluMpeHHast HeonpeaeneHHOCTb
U = Kuc, NoslyyeHHas 4Ns CyMMapHO cTaHAapTHOV HeonpeaeneHHOCTM uc = 32 HM 1 koadduumeHTa oxgara K = 2.92,
COOTBETCTBYIOLLLErO YPOBHIO fAoBepus 99 % ans /-pacnpefeneHns c v = 16 cTeneHsaMu cBO60AbI: OTHOCUTENbHAS paclum-
peHHasa HeonpegeneHHocTb Ul | = 1.9-10-6».

H.1.7 YyeT uneHoB pa3/ioxXeHns BTOPOro nopsgka ManaocTtu

B npumeyaHum k 5.1.2 nogyepkmaeTcs, 4to hopmyna (10) [Mcnonb3oBaHHas B HACTOALLEM NpUMepe AN nosyye-
HWA CyMMapHOW cTaHAapTHOW HeonpegeneHHocTu uc(1)] fosmkHa 6biTb AONOMHEHA YeHaMU pasfoXeHWs BTOPOro
nopsigka, ecnm HefMHeNHoCTb dhyHKUMM Y =/(X,. X2.... XN) HACTOMbKO CyLLIeCTBEHHA, YTO 3TUMK YSIEeHaMV HeNb3s npe-
Hebpeub. IMEHHO Takas cuTyaums nMeeT MeCcTo B HACTOsLLEM NpuMepe, NO3TOMY BbILLEONUCaHHYI0 NpoLeaypy nonyde-
HWA nc{l) Henb3s cuuTaTb NOMHOW. [lononHeHWe mpaBoii Yactu dopmysbl (H.3) uneHamm BTOPOro nopsigka MasiocTut
COrnacHo npumMeyaHuio K 5.1.2 npuBoauT K nossneHuto B chopmyne (H.5) ABYX HOBbIX CnaraembiX, KOTOPbIMU HEMb3s

npeHeb6peyb: /8§ 02(8a)02(0)m /| u2(as)u2(&0). — HO TONbKO NEPBbI U3 ITUX CNaraemblX BHOCUT 3HAUMMBbIA BKNag B
nal):

Isu(8a) n(0) =(0.05 m) (0.58-1(F6"C"") (0.41 ‘C) =11.7 Hw;

Isu(as) 0(80) = (0.05 m) (1.2-10” “C"1) (0.029 “C) = 1.7 HMm.

Takum 06pa3om, y4eT YfieHOB BTOPOro nopsigka nosbilwaeT 3HaveHne udl) ¢ 32 Hv go 34 Hw.

H.2 OgHOBpeMeHHOe n3MepeHne akTUBHOIO U PeakTUBHOIO CONPOTUBEHN

OTOT nNpumMep AeMOHCTPUPYeT OLHOBPEMEHHOE MOJlyYEHUEe OLEHOK HECKOJIbKMX U3MepseMblX (BbIXOAHbLIX) BeNn-
YMH B XOfie OJIHOTO M3MEPEHUS 1 KOPPENALMIO Mexay 3TUMK oleHkamu. OH orpaHM4nMBaeTCA pacCMOTPEHWEM Heonpe-
[eneHHOCTN. 06YCNOBMEHHON CNyYaiiHbIMKU BapyaLyisiMy MOBTOPHbIX HA6/OAEHWI, B TO BPEMS Kak B peasibHbIX N3Mepu-
Te/IbHbIX CUTyaUUsAX MPU OLEeHNBaHNN HeonpeeNeHHOCTU pesyibTaToB U3MepPeHNs HeobXoAMMO ByieT yunTbIBaTb Tak-
Xe HeonpeAeneHHOCTM MONpaBoK Ha cucTemaTnyeckne adpdekTbl. MprBefeHbl ABa crnocoba aHasmsa WCXOAHbIX AaH-
HbIX. MPUBOAALLMX, MO CYLLECTBY, K OANHAKOBbLIM YMC/IOBbIM PE3Y/bTaTam.

H.2.1 N3mepuTenscHas 3agada

AKTMBHOE conpoTuB/ieHne R 1 peakTMBHOE COMPOTUB/IEHVE X 3NeMEHTa LEeny onpeaesiaoT nyTem usmepeHus
amMnamTyasl V. M3MeHsIoLEecst N0 rapMOHUYECKOMY 3aKOHY PasHOCTV MOTEHLMaNoB Ha ero Kiemmax, aMmnantyabl /
NPOXOAALLEro Yepes s/IeMEHT NepemMeHHOro Toka, a Takke hasoBoro casura @ Mexay nepeMeHHbIM HanpshkeHvem V
1 nepeMeHHbIM TOkoM |. Takum 06pa3om, UMELOTCS TPU BXOAHbIe BENNYUHBL: V. | 1 @, — 1 Tpn BbIXOAHbIE (M3MepsieMble
Be/IMUMHbI): R. X ¥ MOAy/nb NOHOrO UMNejaHca sneMeHTa uenu Z. MNMockosibKy BbIXOAHbIe BE/TMUMHBI CBSI3aHbl COOTHO-
WweHnem Z2=R2+ X2. TO YACNO HE3aBNCUMbIX BbIXOAHbIX BEIMYNH PaBHO ABYM.

H.2.2 MaTemartnyeckas Mmofesib U UCXOAHbIE AaHHble

MN3mepsiemble BeNUYMHBI CBA3aHbl C BXOAHLIMU BeiMuMHaMn 3akoHom Oma:

R=yCO3®. X =y Snd> Z =y. (H.7)
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MycTb B 0AHUX U TeX Xe ycnosusix (cMm. B.2.15) npoBeAeHO 5 04HOBPEMEHHbIX HAGMOAEHNI BXOAHBIX BENINUUH V,
I n ®. Pe3ynbTaTbl 3TUX HabnoAeHWIA NpeacTaBneHsbl B Tabnuue H.2. B Toi xe Tabnuue Ana Kakaon BXOAHOW BeNNUYMHBI
npueefeHbl cpefHve apudmeTnyeckme no aTUM HabIloAEHUAM U BbIGOPOYHbIE CTaHAAPTHbIE OTKNIOHEHUSA OT 3TUX Cpes-
HMX 3HauYeHWii, BbluMCNEHHbIE MO dopmynam (3) u (5). CpegHue apudmMeTnyeckne 6epyTcs B kayecTBe HauIyyLmx
OLLeHOK MaTeMaTU4eCKNX OXMAAHUI BXOAHbIX BE/IMYMH, & BbIGOPOYHbIE CTaHAAPTHbLIE OTK/IOHEHWSI NPEACTaBAAT CO60l
UX HeonpeaeneHHoCTM.

MockonbKy cpegHue apudmeTnyeckue V,|1 1 ® nonyyaloT U3 OGHOBPEMEHHbIX HAGMIOAEHWI, TO OHU 6yayT
KOPPEIMpoBaHbl, 1 3TU KOPPENALMU A0/KHbI NPUHUMATLCA BO BHUMAHWE MNPY BbIYWC/IEHUM CTAHAAPTHbLIX Heonpeae-
NIEHHOCTEN U3MepsieMbIX BEMMUUH R. X 1 Z. KOathhULMEHTbI KOPPENALMM N1erko NoayuuTsb no dpopmyse (14). ucnonb3ys

3HaveHus s(y ,/). s(v.d) un s(7.d). paccuutaHHble no copmyne (17). Pe3ynbTatbl BbIYUCIEHWIA BKIOUYEHbI B

Tabnuuy H.2. Mpu aTom crieflyeT NOMHUTB, 4TO r{xhxt) = r{xr x.) n r(x, x,) = 1.

Tabnuua H.2— 3HauyeHus BXOAHbIX BENMYMH V, / 1 ®. NosyUYeHHble B CEpUU 13 NSATU OAHOBPEMEHHBIX HaboAeHNI

Howmep Ha6noaeHnn K BxogHble aenmumHbl
VB 1vA . pan
1 5.007 19.663 1.0456
2 4.994 19.639 1.0438
3 5.005 19.640 1.0468
4 4.990 19.685 1.0428
5 4.999 19.678 1.0433
CpepHee apudmeTmyeckoe V =4.9990 7= 19.6610 ¢ = 1.04446
Bbi6opoyHoe cTaHfgapTHoe s(v)= 0.0032 3(I")= 0.0095 s(3T)= 0.00075

OTK/I0OHEeHMe cpegHero

KoahdomumeHTbl koppensauuu

r(v.7) =-0.36
r(\V. ¢) =0.86
rJ. ) =-0.65

H.2.3 PesynbTathl (cnocob 1)
PesynbTaThl aHanu3a gaHHbIX cnocobom 1 cBefeHbl B Tabnmuy H.3.
3HauveHuns1 Tpex usmepsembix BennumH R. X n Z nonyyatot no copmyne (H.7). noactasnsa smecto V, | n @ mx

cpefHue apudmeTuueckme V.7 u COOTBETCTBEHHO, NnpuBefeHHble B Tabnuue H.2. MocKombKy, Kak yKa3aHo Bbllle.
V.1 un <F koppenupoBaHbl. TO CTaHAApPTHbIE HeonpeaeieHHOCTU OLeHOK BbIXOAHbIX BEMMYMH R. X 1 Z nony4vatot no
dopmyne (16). B kauecTBe npumepa paccMOTPUM MOJlyYEHVE OLeHKM CyMMapHOI HeonpefeneHHocTn 2. 3aMeHss B

dopmyne (16) x, Ha V. x2 Ha J.a f Ha (pyHKUMOHabHOEe cooTHOWweHne z =V 17. nonyvyaem

ul(2)=(4)V (V)+(£)V (H-2(i) (-4 . n- (H.83)
or. fol ,, amw .o
’ . . . : (H.8b)
E[ L0 I = RV T
ugf(z)= u*(v)+ u*(A-ZO,(\/)u,O)r{vJ), (H 8c)

rae n(v) =s(v). n()=s(7), a NOACTPOYHbIV MHAEKC I B NocneaHen hopmyne o3HavaeT, YTO BMECTO HeonpeeneH-

HOCTW OLIEHKM BE/IMYNHBI paccMaTpuBaeTCs ee OTHOCUTEeIbHasA HeonpeaeneHHocTb. MoacTasus B hopmyny (H.8a) cooT-
BETCTBYIOLUME 3HAYEHMS 13 Tabnuubl H.2. nonyyaem uc(Z) = 0.236 Om.
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Vi3mepsiemble (BbIXOAHbIE) BENMUMHBLI ByayT KOPPENMPOBaHHbI, NOCKO/bKY 3aBUCAT OT OAHWUX U TEX e BXOAHbIX
BE/IMUMH. DNIEMEHTbI KOBApPUALIMOHHON MaTPULLbl BbIXOAHbLIX BEMUYMH B 06LLEM BUAE MOTYT GbITb NPEACTaBNEHb! KAk

(Y1-¥s.) X | av dvf (Xi)u(x1)r(x1l,xl)
“ -ya.) = L-irL -Tf-4(Xi)u(x)r(xI,xl).
1-1/-\wn' (H.9)

rae y,= m(x,.x2....xm). yr=fm(x:, x2..... xN). ®opmyna (H.9) ssnsetca obo6LweHnem dopmynbl (F.2) Ha cnyyaid, korga gt
KoppenuposaHbl. CornacHo copmysne (14) oueHkn KO3PMULNEHTOB KOPPENALUNA BbIXOAHbLIX BEIMUMH BbIYACASAIOT Kak
Aly...yT) = wfy,, ym) / ufyj) u(yt) . Cnegyet oTMETUTb, UTO ANAroHasIbHbIe 3/1IEMEHTbI KOBapUaLMoHHOV matpuupbl U(y,.Y/) =
- 1n2(y,) SBNAOTCA OUEeHKaMu Aucnepcuii BbIXOAHbIX BEMNYMH Y, (CM. NnpumedaHne 2 k 5.2.2) nyto ansa T =/ dopmyna
(H.9) coenagaeTt c dopmynoii (16).

MpuMeHNTeNbHO K HacTosiemMy npumepy B dropmyne (H.9) Heo6xoanMMO NPUHATD.

y1=9 X, =Y n(x) =s(xj
Y2=x x2 =1/ N= 3
Y3=2 x3=®.

PesynbTtaThl pacyeToB R. X 1 Z. UX BbIGOPOUHbIX AUCNEPCUI U KOIPULMEHTOB KOppensaLmum npeacTaBieHbl B
Tabnuue H.3.

Tabnunya H.3— BbluMCNEHHbIE 3HAYEHNS BbIXOAHBIX BeMYMH R . X 1 Z (cnoco6 1)

MHaekc vamepsiemoii  3aBMCUMOCTb OLIEHKN  BbIXOA, PesyrbTar v3MepeHs y, CyMMapHas ctaHfapTHas
BEMMUMHBI / HOW Be/MUMHbI yf OT BXOAHbIX HeonpeaeneHHocTb i/dy,)
OLIEHOK Xt pesynbTara UMepeHust

1 I, =17 = (VIT)cosd y, =R =127.732 Om o£(/T) =0.071 Om

ugR)IR = 0.06-10-2

2 y2= X = (V/M)Bmnd Y2=X = 219.847 Om ue(X) = 0.295 Om
ngX)/X = 0.13-10-2

3 y3=Z=Vn Y3=Z = 254.260 OMm uc(Z) = 0.236 Om
ugZ)/Z = 0.09 1Q-2

KoathdmumeHTsl koppensauuu riy,. yT)

r(y,. y2 =r(R, X) =- 0,588
'¥Y1.¥3)=r(R Z) =- 0.485
r(y2.y3)=f(X.Z) =0.993

H.2.4 Pe3ynbTaTbl (cnocob 2)

PesynbTatbl aHa/M3a AaHHbIX CNoco6om 2 cBefeHbl B Tabnuuy H.4.

MockonbKy B KaXaoM U3 NATY HabNAEHN OAHOBPEMEHHO ONpeaensannch Bce TPy BXOAHbIe BeNMNUMHBLL. V.| n &,
TO eCTb BO3MOXHOCTb A/151 K&XKA0r0 HabNoAEHNSA BbIYUCIUTL COOTBETCTBYIOLWME 3HaYeHUs R. X nZ . a nOoToM AN nonyye-
HWS HaWYYLWNX OLLEeHOK KavkAol BbIXOAHON BENYMHBI MPOBECTU YCPEAHEHUe 3TUX BbIGOPOYHbIX 3HaYeHuii. Bbi6opoy-
Hble CTaHAAapTHble OTK/IOHEHWA (CyMMapHble CTaHAapTHble HeonpeneneHHOCTN) ANA CPefHUX 3HAYEHUI BbIXOAHbIX
BE/IMYUH BbIYMCASAIOT 06bIYHBIM coco6om no dhopmyne (5). a koBapuauum A8 3TUX 3HAYeHUl i — NPUMEHAs hopmy Ty
(17) HenocpefCTBEHHO K BbIGOPOYHBIM 3HAYEHUAM BbIXOAHbLIX BENYMH, NO KOTOPbIM GblIM paccuuTaHbl UX cpeaHune
3HayeHns1. OLUEHKN BbIXOAHbIX BE/IMYWH, MX CTaHAAPTHbIX OTKIOHEHUI W KOBapuauuii, nosyyeHHble cnocobom 2. He
OT/INYAIOTCH OT TeX. YTO MO/yYeHbl CMOCO6OM 1, eCcnv He MPUHUMATL BO BHUMaHWe 3hdekTbl BTOPOro nopsiaka, CBsi3aH-

Hble C U3MEHeHVeM nopsiaka ycpeaHeHus, T. e. ¢ 3aMeHe»!, Hanpumep. V /7 Ha VIl wnn coB® Ha cos<I>.

[ns gemoHcTpaumm cnocoba 2 B Tabnvue H.4 npuBefeHbl 3HayeHnss R, X 1 2. BbIYMC/IEHHbIE A1 K&XKA0r0 13 NATU
NOBTOPHbIX HAGNOAEHWA. Ha OCHOBE 3TUX 3HAYEHWI BblUMCNEHBI CpeaHne apudmeTnieckme, cTaHgapTHbIe Heonpeae-
NEHHOCTU ¥ OLEeHKM Ko3dhhunLMeHToB Koppensaummn. MonyyeHHble YNCNOoBble pesynbTaTbl TOMIbKO HE3HAYUTENbHO OT/IMYa-
10TCA OT TeX. YTO npvBefeHbl B Tabnmue H.3.
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Ta6nuya H.4— BbluMCNeHHbIE 3HAMEHUS BbIXOAHbIX BeMUMH R, X n Z (cnocob 2)

Homep HabnogeHus BblIGOPOYHbIE 3HAYEHNSA M3MEPSEMbIX BENYNH

K R « (VIY) cos ®. Om X o (VI sin ®. Om Z=vN.Om

1 127.67 220.32 254.64

2 127.89 219,79 254.29

3 127.51 220.64 254.64

4 127.71 218.97 253.49

5 127.88 219.51 254.04
CpepgHee apudmeTyeckoe y, =R = 127.732 y2 = X =219.847 Y3 =7 = 254260
BeiGopouHoe CTaHpapTHoe s(«) =0071 s(x) = 0295 s(z) = 0236

OTK/I0HEeHUe cpefHero

KoadhdomumeHTsl Koppensumu r(y.., yT)
[o(YbYr)="(**) =-0.588

“(Y1.Y3)='(*r) =-0.485

r(¥2.¥3)=r(x.zZ) =0.993

BosBpalyasch K npumeyaHuio k 4.1.4. MOXHO cKasaTb, Y4TO CMOCO6 2 WAMAIOCTPUPYET MOJyYEHWNE OLEHKN y U3

y =— X . 870 BpeMms kak cnocob 1sBAseTca NpyMMepoM nosyvyeHmnst oueHkny m3 y = 1(X,, X2 XH). B npumeyva-
N«-1

HUM K 4.1.4 nogyepkmBaeTcs, 4TO 06bIYHO 3TW [Ba crnocoba AAaloT OfVHaKOBbIe pesyfbTarbl, ecnn / ABNSAETCA SIMHeRHOM

dhyHKUMEl BXOAHBIX BENVYMH (M eCv NPU MPUMEHEHWK cnocoba 1 yyTeHbl BbIGOPOUHbIE KO3hULMEHTLI KoppensaLmm).

Ecnun/ He aBnseTcs NuHeiHol thyHKUMel, Toraa pesynbTathbl, NonyyYeHHble ABYMS yKa3aHHbIMY cnocobamu, byayT pasnu-

4aTbCa Mex/y Cob0ii B 3aBUCYMOCTMN OT CTENEHN HENIMHEHOCTH, 3HaYeHWIA Aycnepcuil N koBapuaLmii BXOAHbIX BE/INYMH.

3T0 MOXHO BUAETb W3 BbIpaXXEHUS

y="(*1-r2...%«) +jX N ax )+« (H.tO)

.
11 A ml x4

rfe BTOpOe cfiaraemoe B NpaBoil YacTu ABMISETCS Y/IeHOM BTOPOro nopsiaka Npy pasnoxeHun dyHkumn / B psg, Telinopa
no X, (cm. Takke npumedyaHue k 5.1.2). B TOi cuTyauum, 4To paccmaTpyBaeTcsi B HaCTOALEM NpuMepe, UCMosb30-
BaHWe crnocoba 2 ABNAETCA NPeAnoyYTUTEsNIbHbIM, MOCKO/IbKY He TpebyeT npuMeHeHWs NpubnmkeHnsa B Buae
y =f(xy X2....XN) v nyywe otpaxaeT cneumcmky AaHHOro U3MepeHus, Koraa B Kaxaom HabnofeHu o4HOBPEMEH-
HO MOy4aloT 3HAYEHUS BCEX BXOAHbIX BEINUMH.

C ppyroii CTOPOHbI, cNoco6 2 HeNb3s 6bI/10 6bl NPUMEHNUTL B TOM C/ly4aB, ec/in 6bl AaHHble Tabnuupsl H.2 oTpaxanm
pesynbTaTbl HE O4HOBPEMEHHbIX, & nocnefoBaTesibHbIX HAbA4EeHWA, Korga BHavyane 6blay NosyyeHsbl, Hanpumep,
N, =5 HabnogeHuii pasHoCcTy NoTeHuManoB V, 3ateM N2 =5 HabnoaeHnA cunibl Toka / U. HakoHel, N3 =5 Ha6naeHui
thasoBoro cagura ®. Henb3sa 66110 6bl NPUMEHNTL CNOCO6 2 Takxe B cuTyauuu, korga n, * n2 * n3 (MpUMeHUTEeNbHO K
[JaHHOIi N3MepuTeNbHO 3agave HeoOAHOBPEMEHHbIe HAGMIOAEHNS BXOAHbIX BeIMUMH crefyeT Npu3HaTh N10XvMM pelue-
HMEM. MOCKO/bKY NafieHne HanpshKeHust Ha 3/1eMEHTE Lenu 1 TOK Yepes 3TOT 3/1IEMEHT NPSMO CBA3aHbl Mexay co6oii.)

Ecnv gaHHble Tabnuubl H.2 ncnonb3oBatb B CUTYauUmMn, Korga cnocob 2 HenpUMEHUM, 1 NPeAnoioX1Tb OTCYyTCTBYE
Koppensauum mexgy senuunHamun V. | n . To nosyyeHHble OueHKM KO3(MULMEHTOB Koppenauun cnegyeT npusHatb
He3HavalMMn 1 NPUHATb 3T BENWYMHBI paBHbIMK HyM0. [ocne BHeceHWs Takol nomnpaskv B Tabnuuy H.2 dopmyna
(H.9) ynpocTuTca v cTaHeT akBuBasieHTHOW dhopmyne (F.2):

«</.Y«) X, (x,)- (H.11)

MprMeHeHne 3Toi hopMybl K AaHHbIM Tabnuubl H.2 npuBeseT Kk u3MeHeHusim B Tabnuue H.3, kak nokasaHo B
Tabnuue H.5.
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Tab6bnuuya H.5— VM3meHeHusa B Tabnuue H.3 B npeanonoxeHuun, 4yto B Tabnuue H.2
3HaYeHUs KOI(ULMEHTOB KOPPENALMM paBHbl Hy/O

CymmapHas ctaHfapTHas HeonpegeneHHoCcTb uc{y” pesynbrata u3mepeHust

uo(R) = 0.195 Om
ugRVR = 0.15-10-2

naX) = 0.201 Om
ngXyX = 0.09-10*2

ug(Z) = 0,204 Om
uc{Z)IZ = 0.08-10%2

KoadbdomumeHTsl koppensumm r(y/1yT)
r{yi.y2 =r{R.X) = 0.056
r(¥T. ¥3)=r(R.Z) = 0.527
r(Y2-Y3)="'(*.*) =0.878

H.3 Kannbposka TepmomeTpa

3TOT NpUMep WICTPUPYET NPUMEHEHe MeToAa HauMeHbLUVX KBaApPAaTOoB A/ NOCTPOEHUS NIMHEHOW rpagyun-
POBOYHOI XapaKTepUCTUKN 1 NOKa3blBAET, Kak MOJTyYeHHble MPW MOATOHKE MapameTpbl, CBOGOAHbLIA YneH U Yr/10BOW
KO3 MULIMEHT SIMHEIHOI 3aBUCMMOCTN BMeCTe C OLEHKaMu MX AWUCMEPCUIA 1 KOBapuaLuy MoryT 6biTb UCMOJb30BaHbI
ANs onpegeneHns Mo rpajyvpoBOYHON XapakTepucTMke 3HAYEHW NonpaBku 1M eB CTaHAAPTHON HeonpeaeneHHOCTU.

H.3.1 i3ameputenbHas 3agadva

TepmomeTp Ka/IMGPYIOT MyTeM cpaBHeHusi M = 11 nokasaHwii Temnepatypbl tk TepMoOMeTpa, MMetoLMX NpeHebpe-
XUMO Maslyto HeonpeenieHHOCTb, C COOTBETCTBYIOLMMU OMOPHbLIMU 3HaYeHUAMU Temnepartypbl tR * B AnanasoHe ot
21 “C pgo 27 "C pnsa nonyyeHus 3HauyeHuin nonpasok 6* = tRIl - tk k nokasaHWsaM. VI3MepeHHble MONpaBku 1 N3MepeHHbIe
TeMnepatypbl tk ABAAOTCA BXOAHBIMW BENMUMHAMMN 4151 OLEHUBaHWSA. JIMHEWHYI0 rpaflyMpoBOYHYI0 XapaKTepucTuky

b(t) =y.,*y 21-tD (H.12)

MOATOHAIOT NoJ AaHHble M3MEPEHNIA NoNpaBoK 1 TemnepaTyp METOAO0M HaVMeHbLUMX KBaApaToB. [ByMsi n3MepsieMbiMmn
(BbIXOAHBLIMW) BEMMYNHAMU ABNAIOTCA NapaMeTpbl Y\ 1Yy2— COOTBETCTBEHHO CBOBGOAHbIV YNeH 1 YrnoBOi KoaduLmeHT
rpafyvpoBOYHOI XxapakTepucTvku. Temnepatypa /0 BbibupaeTcsi Mo CorfalleHunto kak HekoTopas (OMKCUPOBaHHasA TOUKa,
NoO3TOMY OHa He BXOAMT B YMC/IO He3aBUCKMbIX NapaMeTpoB, NOANeXallyx onpejeneHnio MeTof0M HauMeHbLUNX KBaj-
patoB. [loc/ne TOro Kak nosiyyeHbl OLEHKU Y. 1 Y2 ux aucnepcun v kosapuauys, popmyna (H.12) MOXET 6bITb UCMO/bL30-
BaHa [/19 BblYMC/IEHNS NONPaBKM, KOTOPYH0 HEOBXOAMMO BHECTM B NoOKasaHWs Temnepatypbl t TepMomeTpa, U ee CTaH-
[apTHOli HeomnpeAe/leHHOCTH.

H.3.2 MoparoHka MeTo0M HaMeHbLUINX KBagpaToB

C y4eToM n3N10XeHHOro B H.3.1 OLeHKN BbIXOAHbIX BEIMYMH Y, WY2. UX AUCNEepCuii 1 koBapuaLmm MeTO40M Hau-
MeHbLUMX KBaAPAaTOB MOJyYalT NOCPELCTBOM MUHUMU3ALMA CYMMbl

n .
Sz*)_(llm* - Y\ - y2(/* - fo)f.

4YTO NPUBOAMT K cneagyowmm opmynam ans y, ny2. ux Bbl6OpouHbIX gucnepcuii A(y,) n ~(y2 un BbIGOPOYHOrO
KoadpchuumeHTa koppensaumm r(y,. y2) = s(y,. y2)/s(y,) s(y2). rae s(yf. y2) - BblbopoyHas KoBapuaums:

(XM bl)-(16*e*)(xe*) (H.13a)
* o D '
Aa*x _ b *
2. nXxn"e éx J(Xe*)_ (H.13b)
(H.13c)
@D =ca: (H.13d)
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r(ypy2)=—t "-: (His€)

2 XK-bM 2

S2 - n-2 (Hash)

D=n1 0R- (le*f =nl(o*- ef =JIE(** - tf. (H139
B BbilwenprBeAeHHbIX hopMynax CyMMUMpOBaHME OCYLLEeCTBAAT No K oT 1 go n: OK= - /0; 0 = (EB*)/n:

* = (E**)/n - BoipaxeHnne [ba - b(/,)] npeactaBnsieT coboli pasHOCTb Mexay nonpasKkoi 6*. M3MepeHHoi npu Temne-

patype tk. 1 nonpaskoii paccunTaHHol A1 TeMnepaTypbl 1K Mo rpalyMpoBOYHON xapakTepuctuke b(0 =y, +y2(t- D).
Bbl6opouHasi aucnepcums s2 npeactaBniseT coboii 06y Mepy HeonpeaeIeHHOCTW MOATOHKN rpajsyupoBOYHON XapakTe-
PUCTVKM MO, 3KCNEePUMEHTasIbHble AaHHble, a koahduumeHT 1/(n - 2) oTpaxaeT TOT dakT. YTO. NOCKOSIbKY Ha OCHOBE I
HabntoAeHuli NonyyYeHbl OLIEHKM [BYX NapaMeTpoB Y, MY2, YNC/IO CTeNeHel cBo60ab! A1 OLEHKM S2 ByaeT v =n- 2 (CM.
G.3.3).

H.3.3 YncneHHble pesynbTaThl

[laHHble, Mo KOTOPbIM OCYLLECTBNSETCA NOAFOHKA, NpeacTas/ieHbl BO BTOPOM M TpeTbeM cTonbuax taénuupl H.6. B
KavecTBe (oKcMpoBaHHOM Toukn /0 npuHATo t0 =20 "C. Torga u3 dropmyn (H.13a) — (H.134) nonyyaem

y, =-0.1712"C s(y,) =0.0029'C
y2=- 0.00218 s(y2) =0.00067
lly,.y2)=-0.930 $=0.0035 "C.

To. uTO Yr/I0BOI KO3ULMEHT Y2 Gonee Yem B TpU pasa NPEeBOCXOAMT CBOK CTAHAAPTHYID HEONpeAeneHHOCTb,
CBUAETENLCTBYET O HEOBXOAMMOCTU MPUMEHEHUS] UMEHHO rpayMpOBOYHON XapakTEPUCTUKN, a He (PUKCUPOBAHHOM
nonpaekuW, eAuHol AN BCEro AvanasoHa TemMneparyp.

Mocne nosyyeHns YACNOBbIX OLEHOK rPalyMpOBOYHYI0 XapakTepUCTUKy MOXHO 3anucaTth B Bue

6(f) =-0.1712(29) ' C +0.00216 (6 7)(f-20 "C). (H.14)

rfe umpsl B CKOOKax COOTBETCTBYIOT MIaALLMM pa3pafaM OLEeHOK CBOBOJHOrO YieHa 1 yrnosoro kosdduuueHTa rpaay-
MPOBOYHOI XapakTepUCTUKM W MOKa3bIBAKOT YMC/IOBbIE 3HAYEHUS CTaHAAPTHLIX HeonpefeeHHOCTel aTuX napaMeTpoB
(cm. 7.2.2). dopmyna (H.14) no3BossseT BbIYUC/IMTL NONPaBKy K MokasaHWsAM TepMomeTpa 418 1to6oro 3HavyeHust Temne-
patypbl t. B TOM uucne 3HadeHus 6{fA ana t = f* Monpaskn b(/*) ykasaHbl B 4eTBEpPTOM CTON6LE Tabnuubl H.6. a B ee
nocnefHeM ctonbue npuBeAeHbl PasHOCTU MeXay PacyeTHbIMU U U3MEPEHHbIMU 3HaYeHuAMU nonpasku 6* - b(tk).
AHaNN3 3TUX pasHOCTel MOXHO UCNO/b30BaTh A1 NPOBEPKM 060CHOBAHHOCTM BblbOpa NHEVHOW Modenn B KadecTse
rpafy1poBOYHOI XapaKTepucTUKM NocpeACcTBOM U3BECTHbIX MPoLeAyp NPoBepky runoTes (cMm. (8)). 04HaKo B HACTOSLLEM
nprvmepe Takue npouefypbl He paccmaTpuBaroTcs.

Ta6nunua H.6— [laHHble, UCOMb3yeMble 4/ NOMyUYEHUs IMHENHON rpaaynpoBOYHOI XapakTepucTvki TepmMomeTpa
METOIOM HaVMEHbLUVX KBaAPaToB

Howmep MokasaHus V3vepeHHas PacuetHas PasHOCTb Mexay viamepeHHol
TepMmomeTpa nornpaska nornpaska 1 pacyeTHOl nonpaskamu

K f,.'C e 'C Bb(y. - 6, - b(,). -C

1 2 3 n 5

1 21.521 -0.171 -0.1679 - 0.0031

2 22.012 -0.169 -0.1668 - 0.0022

3 22.512 -0.166 - 0.1657 - 0.0003

4 23.003 - 0.159 -0.1646 +0.0056

5 23.507 -0.164 - 0.1635 - 0.0005

6 23.999 -0.165 - 0.1625 - 0.0025

7 24.513 -0,156 -0.1614 +0.0054

8 25.002 - 0.157 - 0.1603 +0.0033

9 25.503 - 0.159 - 0.1592 +0.0002

10 26.010 - 0.161 -0.1581 - 0.0029

11 26,511 -0.160 - 0.1570 - 0.0030
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H.3.4 HeonpeaeneHHOCTb pacyeTHO nonpasku

BblpaxeHune A5 CyMMapHOi cTaHAapTHON HeonpeaeneHHOCTN pacyeTHOW NonpaBky MOXHO Ierko Nosyuntb no
chopmyne (16). npy 3TOM B351B (PYHKLMOHa/TbHYIO 3aBUCUMOCTb 13 chopmybl (H.12). b{t) = fly,. y2) n npunss u(y,) = s(y,)
n Wyr,) =s(y2):

<h6(M)I = w2(y,) -(/, - 0f n2(y2) +2{t - tayu(yju(y2rlyy y2). (H-15)

OueHka gucnepcun n2[6(/)| umeeT MMHUMYM nNpu TemnepaType /mn=to- u(y,) r(y., y3/u(y2. kotopas B faHHOM

cnyyae pasHa =24.0085 *C.

B kauyecTBe npvmepa ucnosib3oBaHus hopmysbl (H.15) npeanonoxumM, YTo He0O6X0AMMO HaliTV NompaBKy K noka-
3aHVAM TepMOMETpa 1 ee HeonpegeneHHocTb Npu Temnepatype / = 30 "C. Haxogsuleica 3a npefenamu gvanasoHa
Kanmbposku. MoactaHoska / =30 "C B dhopmyny (H.14) paet

6(30 *C) =-0.1494 "C,

a dhopmyna (H.15) nocne noACTaHOBKM TOrO Xe 3HayYeHWss npuobpeTtaeT BUA,
07?]6(30°C)j=(0.0029 X )2 + (10 RC)2(0.00067)2 + 2(10 "C) (0.0029 'C) (0.00067) (- 0.930) = 17.1-10® *C2
nnm

uc|6(30@) | = 0.0041 ‘C.

Takum ob6pasom, nonpaska npu 30 "C paBHseTca - 0.1494 *C ¢ cymmapHoli CTaHAApPTHON HeonpeaeneHHOCTbIo
nc =0.0041 “C gnav=n- 2 =9 creneHsm cBO60AbI.

H.3.5 YcTpaHeHue Koppensauumn mexay oueHkaMm cBoO604HOr0 YieHa 1 yrnoBoro koagduuymeHTa rpagynpo-
BOYHOW XapakTepucTukn

N3 copmynsl (H.13e) ans koacpdumuymeHta koppensauyuu r(y,. y2) BUAHO, YTO ecnun BbiGpaTtb /0 U3 ycnoBus

o (o]
X e* = X~k - fo) =0. 10 r(y,.y2) =0. MOLEHKNY, Ny2CTaHOBATCSH HEKOPPENMPOBaHHbIMMW, YTO YNpoLLaeT BblunC/IEHNE
*-i *o

)
CTaH4apTHOI HeonpeaeneHHOCTU pacueTHo Nonpasku. MOCKOMbKY =0 npn 0 _, _ X.p N, v ANa JaHHOTO
K-1 -

npumMepa t = 24.0085 *C. 10. NOoBTOPMB NnpoLeaypy NOATOHKM METOAOM HavMEeHbLUVX KBaApaToB Mpyv HOBOM 3HAYeHWUU
t0 = t = 24.0085 -C. NOMy4YMm OLEHKM Y, W Y2, HE KOPPENMPOBaHHbIE Mexay coboii. (OTMETVUM Takxke, 4To t — 3TO Ta

Temnepatypa, 4na kotopoii 3Hauyenne uf [b(f)] MuHMManbHO; cm. H.3.4.) OgHako MOJSIHOCTHLIO MOBTOPSITH Npoueaypy,
onvcbiBaemyto chopmynamm (H.13a) — (H.134), HET He06X0AMMOCTH, MOCKOSIbKY MOXHO MokasaTtb, YTO

><0=Y1+ ¥Y2(*-0: (H.16a)
n2\blL)\ = ur(y\) + (/, - f)202(y2): (H.16b)
'<y1'.y2) = 0. (H.16C)

roe
Y\ = Y1 + ¥<» - fo):
i =t0- s{yDriyyy2)fs(y2):
s2(yl) =s2(yD [1-r2(y1y2)].

npuuyem npu 3anucu popmynsl (H.16b) 6b11n caenarbl noactaHoBkn u(y{) =s(y() n u(y2 =s(y2) [cm. dhopmyny (H.15)].
MpuMeHeHne yKkasaHHbIX COOTHOLLUEHWI K AaHHbIM, MosyYeHHbIM B H.3.3. gaet

6(N) =-0.1625<11) *C + 0.00218(67){/ - 24.0085 "C). (H.17a)
uf[6(0] = {0-0011f * (/-24.08 *C)Z(0.00067)2. (H.17b)
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To. uto dhopmynsl (H.17a) n (H.17b) gatoT Te xe pe3synbraTsl, 4To 1 hopmynbl (H. 14) n (H.15), MOXHO nNpoBepuTb,
noBTOPYB uncnoBble pacyeTbl 415 b(30 "C) u uc[b(30 *C)). MoacTtasus f= 30 "C B chopmybl (H.17a) u (H.17b). nonyumm

B{30 °C) =- 0.1494 "C:
ue [b{30 "0)1 = 0.0041 ‘C,

YTO TOYHO COBMaJaeT ¢ pesynbTartamu, npeacTaBneHHbIMK B H.3.4. OueHky koBapuaumm Mexay AByms nonpaskamu t>{f,)
1 B(12) moxHO nonyuntb no copmyne (H.9).

H.3.6 JJonoNnHUTeNbHblEe 3amMevaHus

MeTof HavMeHbLUUX KBaApaTOB MOXET ObiTb MCMOMb30BaH A/151 NOAFOHKM NOA UMEIOLMecs: AaHHble U3MEepeHUit
KPUBbIX He TONbKO NEpPBOro, HO U 6osee BbICOKOro nopsigka. OH NPUMEHUM Takke B C/yyaB, Koraa AaHHble namepeHui
M3BECTHbI HETOYHO {T. €. N3MEPEeHUs XapaKTepu3yloTCA HEKOTOPOI HeonpeAeNeHHOCTbIo). 3a 6o/1ee NoApPOGHbLIMK CBE-
[eHnsMU NoAaHHOMY BOMNpPOCY cegyeT obpallatbcs K M3BECTHLIM PyKOBOACTBaM (CM. [8]). Hxe npusegeHbl TONbKO ABa
npumepa, UAMIOCTPUPYIOLLME CUTyauuKn, Koraa NpeanonoxeHne o TOYHOM 3HaHWUKM MonpasBoK bK He MCMonb3yeTcs.

1) Mpeanonoxum, 4To Kaxaoe n3MepeHve MMeeT NpeHebpexnMo Masylo HeonpeaeneHHOCTb, YTO Kaxaoe u3
N 3Ha4YeHnit tR K NoyyaloT N0 T NOBTOPHLIM HAGIOAEHNAM, N 06beANHEeHHas! BbIGOPOYHAsA AUCNepCUs 3Tol BENNUMHLI.

nonyyeHHas no pesynbrataMm MHOIoOMeCA4YHbIX HabnwaeHni n 60]'IbLLIOMy 061>emy COﬁpaHHbIX AaHHbIX, COCTaBNAeT sp.

Torga ouUEHKONM Aucnepcun Kaxaoro  * 6yaet sp/ T =, U Kaxaas U3MepeHHas nonpaska bk =tR. * - tk 6yaeT umeTb

TYyXe CTaHAapTHY0 HeonpeaeneHHocTb 10. Mpu Taknx 06CTOATENLCTBAX (M C YCIOBMEM, YTO HET NPUYMH npeanonaratb
OTK/IOHEHWE TPaZyMPOBOYHON XapakKTepUCTUKU OT YUCTO SIMHEHOIR 3aBucumocTn) B dpopmynax (H.13c) u (H.13d) s2

cnenyeTt 3aMeHUTb Ha

MpumMmeyaHune — OBbeMHEHHYIO BbIGOPOUHYIO UCNEPCUIO SP MOMyYatoT Ha ocHoBe N cepuii He3aBUCUMbIX
HabNAeHW O4HON 1 TOW Xe CnyyvaiHoW BesiMunHbl No hopmynie

N
X V.8?
1-1
4 N
XV,
]l

rae s2 — BblGOPOYHAs Aucnepcust B T4 cepumn 13 n- HesaBUCUMMBbIX HabtoaeHnin [cM. chopmyny (4)] 4ns uncna cTeneHei

cBobogpl v =1,- 1 Yucno cteneHeii ceoboabl AnsA si 6yget v = /vlv.. Bbi6opoyHas gucnepcus si 1T (1 BbibopouHoe

CTaHAapTHoe OTkNoHeHne sDI*m ) cpegHero apumMeTnyeckoro no T He3aBUCUMMbIM HaGMOAEHUSAM, XapakTepusye-

MbIM BbIGOPOYHON Aucnepcueii Sj;. Takke COOTBETCTBYET V CTeNeHsM CBOGOAbI.

2) TMpeanonoxum, YTo Kaxgoe naMepeHue f, UMeeT NpeHebpexrmo Maylo HeoNpeaeneHHOCTb, UTO K KaXKZOMY
13 /1 OMOPHBIX 3HAYEHW TemnepaTypbl tR K NPUMEHSIIOT NONPaBky K W YTO BCe NOMPaBKM UMEKT OfMHAKOBYO CTaHAap-
THYIO HeonpeaeeHHoCTb va. Toraa cTaHgapTHOE OTK/IOHEHWE KXK4OM nomnpaBky (MO rpafyvpoBOYHO XapaKTepucTmke)

bk=tR k~ tkTakke 6yaeT paBHO ua, U sy,) cnepyeT 3ameHuTb Ha s2(y,) +~ ,a s 2(y[)— Ha s2(y[) - n2.

H.4 NamepeHne paanoakTMBHOCTH

3TOT NpMMep Noxox Ha npumep H.2 06 0fHOBPEMEHHOM M3MEPEHWUN aKTUBHOIO W PeakTUBHOIO COMPOTUBEHNA
BO3MOXHOCTbIO @aHaIM3NPOBaTh AaHHble ABYMS pasHbIMW CNocob6amu, NPUBOAALLMMMY K CYLLECTBEHHO OAMHAKOBOMY YMC-
noBOMY pe3ynbTaTy. MepBblii U3 3TUX BYX CNOCO60B CHOBA WIIOCTPUPYET CUTyauuio, Koraa Heo6XoAMMO NPUHUMATL BO
BH/MaHWe KOPPEensALno Mexay BXOAHbIMY BenndvHamu.

H.4.1 N3mepuTenbHas 3agaya

HewnsBecTHy0 yAenbHY0 akTUBHOCTb pajoHa (222Rn) B o6pasLie BoAbl ONpeAensoT CPaBHEHNEM CO CTaHAaPTHbLIM
06pasLoM BOAHOro pacTBopa pafoHa C M3BECTHOW yAenbHOW akTUBHOCTBbIO METOAOM XWUAKOCTHOMO CLMHTUANATOPHOTO
cyeTa. N5 3TOro rotoBAT TPYM UCTOYHUKA CLUMHTUANAUNA, KaXAbl M3 KOTOPbIX NpeacTaBnser coboii cMecb npubnnsn-
TenbHO 5 I cyeTHOro o6pasLia BOAHOIO pacTeopa v 12 r pacTBopa CLMHTUIPYIOLLEro BellecTBa B OpraHNYecKoim Xnako-
CTN B Konb6ax cobemMom 22 M

McTouHuK (a) — cTaHgapTHbI obpasel, codepXalyuii maccy ms BOAHOMO pacTBopa C WU3BECTHON YAesbHOM
aKTMBHOCTbIO;

McTouHuk (b) — noAroToBneHHas xonocTas npoba BoAbl, He coAepXalleil pafnoakTUBHbIX BELLECTB, KOTOPY
MCNONb3YT AN1A U3MEPEHNSA CKOPOCTU cYeTa UMNYbCOB ChOHa;
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McTouHuk (C) — mnccnepyemblii o6pasel, cogepxXallnii amkBoTy Macchbl TT C HEW3BECTHOW YAeNbHOW aKTuB-
HOCTbHO.

BbINOHAIOT WeCTb LyKI0B N3MEPEHUIA, B K&XKAOM 13 KOTOPbIX MCMNOMb3YIOT BCE TPU YKa3aHHbIX UCTOYHWKA B Criesy-
IoLLeM nopsiake: cTaHAapTHbI obpasel, — xonoctas npoba — mccnegyemsiii obpasel,. VHTepsan cueta 0 ¢ nonpaskoi
Ha MepTBOe BPeMSi CHETUMKA A/151 KEOKA,0r0 UCTOYHMKA B TEYEHME BCEX LLECTUN LMKI0B cocTaBnsAeT 60 MUH. XOTA B TeueHne
MOJSIHOTO BpEMEHN n3mepeHnii (65 u) CKopocTb cyeTa PoHa Heb3a cuMTaTh MOCTOSHHONM, NpeanonaraeTcs, YTo B npege-
nax Kakgoro uykia nosyyYeHHasi ¢ MCnonb30oBaHNEM X0/1I0CTOM NPo6bl CKOPOCTb cyeTa hoHa ByaeT npeacTaBuUTeNbHO
ANA faHHOro uukna. JaHHble n3mepeHuii npuBefeHbl B Tabnuue H.7. B KOTOPOI MCMOMb30BaHbl cneaytowme 0603Ha-
YeHus:

ts, 8./, — Bpems OT yCc/I0BHOro Havana otcyeta/ =0 40 cepeAnHbl MHTepBana cyeta TO= 60 MUH (C NONpaBKoi Ha
MepTBOe BpeMs) A1 UCTOYHWNKOB, COOTBETCTBEHHO, CTaHAapPTHOro o6pasLia, X0/10CTol Npobbl 1 uccnegyemoro obpasua
(3HaueHve tB B pacyeTax He MCNoMb3yeTcs U 34eCb NPUBEAEHO TOMNbKO A8 NOSIHOThI ONUCAHNSA N3MEPEHWIA):

Cs.Cs, C, — 41C/0 MMNy/IbCOB, 3apErMCTPYPOBaHHbIX Ha MHTepBasie cyeTa TO=60 MWH (C MonpaBkoii Ha MepTBoe
BpeMS) AN UCTOYHMKOB, COOTBETCTBEHHO, CTaHAAPTHOro0 06pasLa, XonocToin Npobbl 1 UccnesyeMoro obpasua.

Yuncno 3aperncTprpoBaHHbIX UMMYIbCOB MOXHO NPeACTaBUThL B BUAE CMeyHoLLMX 3aBUCMMOCTeN:

Cs = Cs + rAB TOmse~Us; (H.18a)
Cx=CB+eAJojn,e-u*, (H.18b)

rae ¢ — aphekTMBHOCTL permcTpauumn anba-4yacTul, UCmyckaeMblX pafoHoM (22Rn) METOAOM XUAKOCTHOTO CLUHTUA-
NALMOHHOrO cyeTa A4/1s JaHHOro cocTaBa MCTOYHUKA (MpeanonaraeTcs He3aBUCMMOI OT YPOBHSA aKTUBHOCTW):

As — yfenbHasi akTUBHOCTb CTaHAapTHOro o6pasua B MOMeHT | =Q

A, — u3mepsiemas BenMunHa — yAeflbHas akTMBHOCTb Uccnegyemoro obpasua B MOMeHT / = 0;

ms — macca CTaHJapTHOro BOAHOrO pacTBopa:

n)g— macca aivKBOTbl;

X — nocTosiHHas pacnaga pagoHa (222Rn). > = (In 2]!'TV2 = 1.25B94-10*4 muH ' (12 = 5505.8 MUH).

Ta6nuuya H.7— [laHHble n3MepeHunit ans onpeaeneHnst 06beMHO akTMBHOCTM UCC/eyemMoro o6pasua

Homep CraHgapTHbIli obpasel, XornocTasa npo6a Viccnepyembiii o6paseLy

U'MXIa E, MH Cs MVH cB < MVH c.
1 243.74 15380 305.56 4054 367.37 41432
2 984.53 14978 1046.10 3922 1107.66 38706
3 1723,87 14394 1785,43 4200 1846.99 35860
4 2463,17 13254 2524.73 3830 2586.28 32238
5 3217.56 12516 3279.12 3956 3340.68 29640
6 3956.83 11058 4018.38 3980 4079.94 26356

M3 dopmyn (H.18a) n (H.18b) BuaHo, uto npoctoe ycpegHenme Cs unm C, no pesynbraTaM LIECTU U3MepeHuin
HEeBO3MOXHO, BO-MEPBbIX, U3-38 3KCMOHEHLMa/IbHOrO 3aTyxaHusl aKTBHOCTU CTaHAapTHOro W ncciegyemoro obpasuos
CO BPEMEHEM W. KpOME TOro, U3-3a HebOoNbLUMX KoNnebaHWin 3HaueHnii hoHa OT UmKNa K uykny. Moatomy nepes ycpeaHe-
HMeM Heob6XOAVMO BHECTW B 3HAYEHUS YKcCia MMMY/bCOB (MM CKOPOCTU cYeTa UMMYbLCOB, ONpeaensieMol Kak OTHoLLe-
HVe yncna 3aperncTpMpoBaHHbIX MMMNYILCOB K MHTepBasly cyeTa TO = 60 MUH) NONpaBKX Ha 3KCMOHeHLUMasibHoe 3aTyxa-
Hue 1 choH. [ina atoro dropmynsl (H.18a) n (H.18b) npeobpasytoT TakMum 06pa3oM, YTOObI Bbipa3uTb M3MeEPSIeMyto BE/N-
YNHY Yepes U3BECTHble BE/TNYMHDI:

=((4s.ms,m, Cs,Cx.CB.ts, |, X)=

ms <C, - CB)eA* ms <C, - Cs)

A WOK<CS- Cs)eu* 3 <CS- CB) (H.19)

roe (C,- CBe™ n (Cs - CB)eAs — ncnpas/ieHHOe YMC/0 MMMNYIbCOB Ha MHTepBasie TO = 60 MUH COOTBETCTBEHHO A/151

UCCNeflyemMoro 1 cTaHAapTHOro o6pasua nocse BBeAEHUS Nonpasku Ha ()OH W NpUBEAEHMs K Havany otcueTta / = 0.
M3mepsieMyto BefIMUMHY MOXHO BbIpasnTb 1 MHaYe:

A, =f(As,ms.m, Rs.Rx)= As (H.20)

roe Rt u Rs — ucnpaBieHHble CKOPOCTU cyeTa Noc/ie BHECEHUsI NOMNPaBOK Ha (DOH U 3KCMOHEHLMaIbHOE 3aTyxaHue.
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R«=[(C*-Csvr(ex»*: (H.21a)

«s =[(CS-CeVTole" . (H21b>

H.4.2 AHanuns gaHHbIX

B Ttabnuue H.8 cBefeHbl 3HaYeHUA WcnpaB/ieHHbIX (MOCNe BHECEHUS NONpPaBoK Ha (HOH U 3KCMOHeHUMabHoe
3aTyxaHue) ckopocTteli cueta R, 1 Rs. BbluncneHHble no copmynam (H.21a) un (H.21b) ¢ ucnonb3oBaHWeM AaHHbIX
Tabnuubl H.7 n BbilenpmBeAeHHOro 3HadeHns K = 1.25894K0-4 muH-1. CnefyeT oTMETUTb, YTO OTHOoWweHne R = RIRs
npoLue BCero paccumTaTb U3 BblpabKeHUA

((C,- CBIC3- Ca)]e*»-'s". (H.213)
Cpegtvie apudpmeTnueckne Rs, Wk U R, a Takke X BbIGOPOYHbIE CTaHAAPTHbIE OTK/IOHEHUSI PACCHUTHIBAOT

06bI4HbIM 06pasom [chopmysbl (3) v (5)]. KoadduumeHT Koppenauuu paccuntbiBatoT no dopmynam (17) n (14).
M3-3a OTHOCUTENbHO HebOo/bLLIOI N3MeHUnBOCTU R, 1 Rs oTHoleHne cpeaHux apudmeTnyecknx R, | Rs u ero

cTaHfJapTHas HeonpegeneHHocTb u(r,/R S) npakTMyecku coBnafaloT COOTBETCTBEHHO CO CpeAHMM apudMeTuyec-
KuM W 1 ero BbIGOPOYHbIM CTaHAAPTHLIM OTKAIOHEHWEM s (r ), NMpUBEAEHHbIM B MocneAHeM cTonbue Tabnuubl H.8. [cm.
H.2.4, B yacTtHocTn chopmyny (H.10)]. OgHako npu pacueTe cTaHfapTHON HeonpegeneHHoctn u (A, / RSJ Heobxoammo
yuuTbiBaTb Koppensauuio Mexay R, n Rs [xapaktepusyemyto koadhdmumeHTom koppensumn r{Rt . Rs) ] cornacHo chopmy-

ne (16) [3Ta hopmyna No3BOMAET NOYYUTb OTHOCUTENbHYIO BbIGOPOUHYIO ANCNEPCUI0 OTHOLEHUS RXx IWs |, uTo gaeT Tpu
nocneaHux cnaraembix B Npaeoli YyacTu chopmysibl <H.22b)].

CnepyeT 06patuTb BHUMaHWE Ha TO. YTO BbIBOPOYHbIE CTaHAapTHbIe 0TKNOoHeHUs A, M Rs [$s{R,) n "6s(Rs))

MOKa3bIBAIOT, YTO UX M3MEHUYMBOCTb B [1BA-TPU pasa MpeBblllaeT U3MEHUMBOCTb 3TUX BEIMYMH BCNEACTBUE CyYaiiHoi
npupoabl NpoLecca cueTa YacTul, OnuchLIBaeMoro pacnpegeneHuem yaccoHa. HeonpeaeneHHOCTb, ONuchiBaloLWas
MyacCOHOBCKMIA NPOLIECC, YXXe BHEC/A CBOIi BKNaf B pe3y/bTaTbl U3MEPEHMI Yicia UMNY/IbCOB, NO3TOMY €€ He HyXHO
YUnTbIBATH OTAE/BHO.

Tab6nuya H.8— PacyeT ncnpasieHHO CKOPOCTM cyeTa MMMY/IbCOB (C nonpaBkamn Ha (OOH U 3KCMOHeHLUaibHoe
3aTyxaHue)

Homep Ry. Hum- Rs, mum-* t, - Is. M Rr>Rt/Rs
umKna K
1 652.46 194.65 123.63 3.3520
2 666.48 208.58 123.13 3.1953
3 665.80 211.08 123.12 3.1543
4 655.68 214.17 123.11 3.0615
5 651.87 213.92 123.12 3.0473
6 623.31 194.13 123.11 3.2107
R, = 652,60 Rs = 206.09 R =3.170
s(R,)=6.42 s(Rs)= 3.79 s(r)= 0.046
B(SX)//?, =0.98 10-2 s(*s)/«s =t84 10-2 s(R)/R =144 10-2
R,/Rs =3.167

u(Ry/Rs) = 0.045
u(R,/Rs)/(R,/Rs)= 14210 -2
KoathcdhmumeHT koppensaumum

r(R,,Rs)=0.646
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H.4.3 BbluncneHne oKoOHYaTeIbHbIX pe3ynbTaToB
MonyyeHne yfenbHOW akTMBHOCTM AX M ee CYMMapHOI cTaHAapTHOW HeonpegeneHHocTn Uc(AX) no copmyne
(H.20) TpebyeT 3HaHMsA As, Ms K TX, a Taloke UX CTaHAAPTHbIX HeonpeAeneHHocTell. 3TN BEMNYUHBI faHbl Kak

As =0,1368 Bk'r,

u<As) = 0.0018 BkIr. u(*s)Ms=132-10'2
ms =5.0192r,
u(ms) =0.0050. iv(ms)/ms =0.10-10'2;
TXx=5.0571r.
n{Tx) =0.0010 . n(T,) I Tx=0.01-10~2.

OcTasibHble BO3MOXHblE WCTOYHWKM HeomnpeaesieHHOCT OLEHVBAOTCA Kak NpeHe6pexnmo Masble. MepeyeHb
XapakTepucTUK, KOTopble B Aa/lbHeNLLeM He paccMaTpyBatoTCsl, BKIOYaeT B cebs:

- CTaHAApTHble HeonpeaeneHHOCTN BpeMeHn pacnaga u(/sg n (/(/,*};

- CTaHAapTHYK HeonpefeneHHOCTb MOCTOAHHON pacnaga 222Rn u(A) = 1-10-7 muHrl (Sta HeonpeneneHHocTb
AaeT BKag B HeonpeaeneHHoCTb koadhchuumenTa pacnaga exp [>.(fx- fs)]. 3HaueHne KoToporo BapbupyeTcs B npeaenax
oT 1.01563 ansa umknosB lc=4un/1 =6a0 1,01570 gnsa umkna K = 1. CtaHgapTHas HeonpegeneHHoCTb koadhduumeHTa
cocrasnset n = 1,2-10"5);

- HeonpeaeneHHOCTb, CBSA3aHHY0 C BO3MOXHOW 3aBUCUMOCTbI0 3(hEKTUBHOCTU perncTpaumum a-4actul, CLIMHTUN-
NALUMOHHBIM CYETUYMKOM OT MCMOJIb3yeMOoro UCTOYHUKa (CTaH4apTHbI obpasel, xosiocTast Npoba, uccnemdyemblii obpa-
3ew);

- HeonpefesieHHOCTW MOMPaBOK HA MEePTBOE BPEMSI CHETHMKA M Ha 3aBUCUMOCTb 3(PPEKTUBHOCTM perucTpaLmm
cyeTynKa 0T YPOBHS aKTUBHOCTU UCTOYHMKA.

H.4.3.1Pe3ynbTathl (cnocob 1)

Kak 6b1710 yka3aHo Bbile. A, 1 UC(AX) MOryT 6biTb NONyYeHbl N0 opmyse (H.20) AByMs pasHbiMu cnocobamu. B

cnocobe 1A, BbMACNAIOT MO CpefHUM apudmeTnyeckum Rx n Rs . yTo gaet

A, = A5" - -= 0.4300 bk/r. (H.22a)
T. Rs

MpUMEHEHNE K 3TOMY BbIPaXEHMI0 (popMysibl (16) NO3BOMSIET NONYUUTL CyMMapHyto gucnepcuto (A, )

rfe. Kak ykasaHo B H.4.2. nocnegHue Tpy cnaraembix oTHocATest K M2(ax //?s)/(ft, iRs f — oTHocuTenbHol BbIGOPOY-
Hoil aucnepcmn RX(RS. Kak oTMevanocb B H.2.4. naHHble Tabnuupl H.8 nokasbiBaloT, 4TO R He coBnagaeT TOYHO C
R, 1Rs . n cTaHgapTHan HeonpeaeneHHocTb U (/?x/ Rs) ana Rx|Rs He coBnagaeT TOYHO CO CTaHAAPTHON Heonpee-

nenrocteio SGY AR -

MofcTaHoBka 3HA4YEHN COOTBETCTBYHIOLLMX BeMUMH B chopmyny (H.22b) paet

U(AX) = 0.0083 BKIT.

Torga pesynbTar U3MEepeHUs MOXHO NpeacTaBuTb B BUAE
«A, = 0.4300 BK/r: cymmapHas ctaHgapTHas HeonpegeneHHocTb uc = 0.0083 Bk/r».
H.4.3.2 Pe3ynbTatbl (cnocob 2)

B cnoco6e 2 A, BbIYUC/ISIIOT C UCNO/b30BaHNEM CPEeSHET0o apuhMeTMYEcKkoro R . YTo No3BossieT u3bexarb Heo6-
XOAVUMOCTYN YUUTBLIBATL KOPPENALMIO BXOAHBIX BeUYMH (RX1 RS ):

4, = As "R =0-4304 Bk (H.23a)

Mpy aTOM BblpaxeHne ana n%(A,) ynpowaercs:

85



FOCT P 54500.3—2011/ PykosoacTtso MICO/M3K 98-3:2008

“C(A) _“2Ms> . u2(»»s) . LR(Tx) , n2(4,
a] Al T\ T\ R2

4yTO AaeT

1.95 102

Qc(A)
A

nc(A,) = 0.0084 BKIr.

Torga pesynbTar U3MepeHnst MOXHO NpeAcTaBuTbL B Buae

«A, = 0.4304 Bk/r; cymmapHas cTaHgapTHas HeonpegeneHHocTb uc = 0.0084 B/r».

Uncno adpdhekTMBHBIX CTeneHel cBo60abl /151 OC MOXHO BbIYMC/IUTL Mo hopmysne Y3nya-CartTepTyaiita nogo6Ho
TOMY, Kak 3710 caenaHo B H.1.6.

Kak v B npumepe pasgena H.2 ncnonb3osaHne Crnocoba 2 siBSeTca npeAnoyTUTe IbHbIM, NOCKO/IbKY HE UCMOSIb-
3yeT npubmKeHne, CBA3aHHOE C 3aMeHOl cpeHero apumMeTMHeckoro OTHOLLEHNS [1BYX BE/IMUMH Ha OTHOLLEHUE cpej-
HUX apupMeTUHECKMX ITUX BE/TMYMH, a TakKe Nyylle yunTbiBaeT cneuudnky n3MepuTenbHoOl npoLeaypsbl, Korga fjaHHble
HabnaeHNl A cobuparoT No OTAE/bHLIM LKIaM.

Tem He MeHee, pacxoxfeHue B pesy/nbTaTax U3MepeHus AJ, Nony4YeHHbIX pasHbiMK crnocobamu, 3HauuTeNIbHO
MeHblLLIEe UX CTaHAAPTHBIX HeonpeaeneHHOCTER, YTO NO3BONAET AaHHOe PacXOXJEHNE CUNTaTb HeCyLLLeCTBEHHbIM. Takoe
cornacvie B pesy/nibTatax NnogTBepX4aeT, YTo ABa ONvCaHHbIX Crocoba n3mepeHwii 6y AyT 3KBUBaSIEHTHbI MPW YCI0BUW, YTO
KOppensaums Mexzay BenmuMHamMu yyteHa [O/DKHbIM 06pa3oMm.

H.5 iucnepcnoHHbIii aHanms

JTOT NpuMep JaeT KpaTkoe npejcTaB/ieHne 0 MeToje AUCNEPCUOHHOro aHannsa, 418 KOTOPOoro YacTo UCMo/b3y-
10T ab6pesunatypy ANOVA (ot aHruiickoro «ANalysis Of VAriance»). [laHHblii CTaTUCTUYECKWIA METOA UCNOb3YIOT ANs
BbISIB/IEHWS OTAE/IbHbIX CNydaiHbIX 3eKTOoB, BUAIOLWMX Ha pe3y/bTaTbl U3MEPEHUS], C LIe/bio UX KOPPEKTHOIO yyeTa
npn OLEeHMBaHWKN CyMMapHOi HeonpegeneHHocT. Metog ANOVA MpuMMeHVM B CaMOM LUMPOKOM AuanasoHe M3Mepu-
TeflbHbIX 3ajay, HanpumMep npyu KaMbpoBKe 3TasIOHOB, TakMX Kak NPeLv3NOHHbIA NCTOUHMK HanpshkeHus Ha aunofe
3eHepa WM 3TasIOH Macchl, UK NpU cepTuuKaLmmn cTaHfapTHbIX 06pasLoB, HO MPU 3TOM OH He NO03BOSISET BbIABUTH
Ha/imuMe BO3MOXHbIX CUCTeMaTUyeckux athdeKTos.

[mcnepcnoHHbIlii aHanM3 pacnpocTpaHsAeTCcsl Ha MCCefoBaHua cambiX pasHbIX mMogeneid. B HacToslem npume-
pe paccmaTpuBaeTcsi BakHast /151 NPaKTUYECKNX NPUIOXEHWIA MOJe b NepapXnuyeckoro sKCrnepuMeHTa. XoTs Y1C/oBble
pesynbTatbl MOJyYeHbl Ha NpuMepe KasIMOPOBKM UCTOYHUKA HanpsxeHus Ha auoge 3eHepa, oblive uaen aHaimsa
NPUMEHNMbI K PasHOO6pasHbIM MPaKTUYECKUM U3MEPEHUSIM.

Ocob6eHHOo BaxHbl MeTobl ANOVA npu cepTudpmkaummn ctaHfapTHbIX 06pasLoB BeLecTs U MaTtepuasnos nytem
Mex1abopaTopHbIX UcnbiTaHuiA. Moapo6HO 3TOT BONpoc paccmaTpuaeTcs B PykosoacTtee NCO 35 [19] (kpaTkoe onuca-
HUe n3MepeHuii Npu cepTudmkaumm cTaHAapTHbIX 06pasuoB gaHo B H.5.3). Mockonbky 60Mblwas yacTb maTepuana,
cofiepxatlerocs B Pykosoactse ICO 35. Hallfia LUMPOKOE MpakTMyeckoe NpUMEHeHne, K HeMy MOXHO obpaliaTbes 3a
[OMOSTHUTE NbHBIMK NOAPOBHOCTAMU OTHOCUTENbHO ANOVA. BK/IOYasi BONPOCH HecbanaHCMPOBaHHOIO Uepapxmyecko-
ro akcnepumeHTa. MonesHyo MHopMaLmio MOXHO HaliTy Takxke B [15] u [20].

H.5.1 NameputenbHas 3afjavya

DTasI0H HanpshkeHus Ha Anofe 3eHepa C HOMUHa/IbHLIM HanpsbkeHnem 10 B kannbpyoT CAnYeHneM co CTabuslb-
HbIM WCTOYHMKOM OMOPHOTO HaMpshKeHWs1 B TeyeHne ABYX Hegenb. Ha aTom nepuoge BblGUpaloT J gHel, B Kaxablid 13
KOTOPbIX MPOBOAAT Mo K He3aBUCKUMbIX MOBTOPHbLIX HAGMOAEHNU pasHOCTK noTeHumanos Vs. Ecnn 0603HaunTtb V* k-
(k=1.2....K) HabniogeHne pa3HOCTV NOTEHLMaN0B Vs aTasloHa Bj-i geHb (J- 1,2..... J). TO HausyuLueli OLeHKol pa3HoCTH

noTeHUManoB 3Ta/loHa ABMsSeTCA cpegHee apudmeTnyeckoe v no Bcem JK HabnwogeHnam Vp [cm. dopmyny (3) B
4.2-1]:

K1 (H.24a)

Bbl60poYHOE CTaHAAPTHOE OTKIOHEeHUEe s(V). sIB/soLeecs Mepoii HEoNpPeaeNeHHOCTV OUEHKN Pa3HOCTH NOTEH-

umanos atasioHa V , nonyyatoT no chopmyne [cm. chopmyny (5)]
(H.24b)

NMpnumeyaHune — B paHHOM NpUMepe NpegnonaraeTcsi, UTo BCe NONPaBKku K HAG/MIOAEHNSIM Ha cucTemMaTuyec-
Kne adhpekTbl IM60 UMEIOT HE3HAUNTE TbHbIE HEOMNPeAeIeHHOCTH, IGO0 3T HeOoNpPeaeIeHHOCTY TaKoBbI, YTO MOTYT 6bITb
yuTeHbl B CAMOM KOHLIe aHa/M3a. STW. a Takke Apyrue nonpaBku K cpegHeMy apuchMeTUyeckoMy HabloAeHNi, KoTopble
BHOCAT B KOHLIE aHa/In3a, NPeACTaB/soT CO60l PasHOCTb MexX/y 3HaueHUeM, yKasaHHbIM B cepTudmkate (B KOTOPOM.
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Kak mpegnonaraeTcs, ykasaHO Takke W 3HayeHue HeonpegeneHHOCTU} U paboyunMM 3HaYeHMEeM OMOPHOT0 HamnPSHKEHWS
CTabuIbHOrO UCTOYHMKA, MO KOTOPOMY KanMbpyloT 3TaloH Ha Anoge 3eHepa. TakMm 06pa3oM, OLeHka PasHOCTU MOTeH-
LMasioB 3Ta/I0Ha, NOMyYeHHast CTaTUCTMYECKOn 06paboTKo HabNoAEeHUIA, He 06s3aTenbHO byaeT nNpeacTaBnaTb coboi
OKOHYaTesIbHbIA pe3ynbTaT U3MepeHnsi, N. COOTBETCTBEHHO, BbIGOPOYHOE CTaHAApPTHOE OTK/IOHEHWE 3TOW OLEeHKN He
06a3aTenbHO ByaeT ABNATLCA CYMMapHONM CTaHAapTHON HeomnpeaeneHHOCTbIo pesynibTaTa U3MepeHus.

Bbl6opoyHOe cTaHJapTHOe OTK/IoHeHVe s(V) cpegHero apudmeTvyeckoro, nosydeHHoe no dopmyne (H.24b).

6yAeT NoaxoAsiueli Mepoit HeoNpPeaeneHHoCT! V. TOJIbKO B TOM C/lyuae, ecii MeXcyTouHasi UI3SMeHYMBOCTbL Habsoge-
HUI ByIeT TaKoM Xe. Kak 1 N3MEHUYMBOCTb HAB/IOAEHWI B TEUEHME OAHOrO AHSA. EC/M e MMETCs CBUMAETE/LCTBA TOro,
UTO MEXCYTOUHAsH N3MEHUYMBOCTb 3HAUNTENILHO MPEBLILAET U3MEHUYMBOCTL B MPEAesiax O4HOTO AHs. TO UCMoNb3oBaHue

yKaszaHHOl hopMy bl faCT CYLLECTBEHHO 3aHWKEHHYI0 HEOMPeAeNeHHOCTb OLEeHKM Y". B CBA3W C 3TVM BO3HMKAIOT ABa
BOMpOCa: Kak onpefennTb, ABNAETCA NN MEeXCYrovyHas M3MEeHUMBOCTb (XapakTepusyemas MeXCyTOUHON cocTaBnstoLel
JAucnepcum) CyLLeCTBEHHON MO CPaBHEHWIO C M3MEHUYMBOCTLIO B Npefenax O4HOro AHS (XxapakTtepusyemoii gucnepcuei
NoBTOPSIEMOCTN HaboAeHUI), N ecnn 3TO Tak. TO KakuM 06pa3om cnefdyeT OueHnBaTb HeonpeaeneHHOCTb cpefHero
apumeTnyeckoro.

H.5.2 YUncnosoli npumep

H.5.2.1 laHHble, HeobxoAVMble AN OTBETA HA NMOCTaB/EHHbIe BOMPOCLI, cobpaHbl B Tabnuue H.9. B KoTopoi

J = 10 — uncno AHel, B KOTOPbIe NPOBOAUINCL HAGHOAEHUS PA3HOCTU NOTEHLMA/IOB:

K =5 — uncno HabnwaeHnini pasHoCcTy NOTEHLMAN0B B TeYEHNEe OLHOMO AHS;

Vi = *m*7 [ (H.25a)

— cpefiHee apumeTnyeckoe HabMOAEHNII pa3HOCTU NOTEHLMANIOB B TeYeHwue ;'-ro AHA (Bcero nonyyeHo 10 Takux
3HaYeHUIt Mo Yncny fHein HabnaeHNi):

V= [ (H.25b)

— ycpegHeHHoe no J = 10 gHAM cpegHee apudmMeTuyeckoe HabnAEHNI Pa3HOCTM NOTEHLMANOB B TeYeHne AHA. T. e.
obuiee cpegHee apudmeTuyeckoe no XK = 50 HabnwgeHnAM;

VRN (H.25c)

— BblbopoyHas gucnepcusa no K =5 HabnogeHuam, caenaHHbiM B TeueHne/-ro gHs (scero nosydeHo 10 Takux 3HaueHuit
no uucny gHei HabnoaeHui):

*2M>=T H £ (V" Vi (H.25d)

— BbIOOpOYHAs gucnepcusi cpegHNx apnudpmeTuyeckux no scem J = 10 gHAM HabngeHnii (3To obuiasn oueHka gucnep-
CUM MO BCEM HAGMIOAEHNSM).
H.5.2.2 OfHOPOAHOCTL BbIGOPKYM, BK/IHOYAIOLLEN pasHble AHU HAGMOAEHUI, MOXHO MuccneaoBaTb, CpaBHUBas ABe

He3aBUCKMble OLEHKN &% [Aucnepcun HabNAEeHWA, coenaHHbIX B TEYEHNe OAHOTO AHS.
MepBas oueHka . 0603HaveHHasas sf. nonyyeHa n3 HabNIOAEHWIA N3MEHUMBOCTU CPEHMX aputMETUHECKUX

V/ 3a cyTku. MOCKO/bKY oueHKu V/ nosyueHbl ycpeaHeHnemM no K HabniogeHnsiM, To B NPEANonoKeHNN, YTO MEXCYTOu-

Has cocTaBnsiollas Avcrnepcun pasHa Hymo, UX BblbopoyHas gucnepcus  s2(VY) MoXeT ObiTb oueHeHa kak <if, / K.
Torpa u3 chopmynel (H.25d) cnepyet

si=ks2lll =-JL-i(v, -v f. (H 26a)

YTO AaeT NepByto OueHKy oy/ ana va=J- 1=9 cTeneHam cBo6obl.
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Tab6nunuya H.9— [aHHble KaNIMGPOBKU 3TAsIOHA HANPSHXEHWS], NoflyyeHHble 3a J = 10 AHeli: cpegHue apudmMeTnyeckmne

V/ 1 BbIGOPOUHbIE CTaHAapTHbIE OTKNOHeHUs S(VA) no K = 5 HaG/IoAeHNsIM B TeYEeHUE KaXKAO0ro AHs

AeHb/
BenununHa
1 2 3 4 s
v,.B 10.000172 10.000116 10.000013 10.000144 10.000106
s(”). mkB 60 77 111 101 67
BeNnYnHa feHb)
B 7 8 9 10
V ,.b 10.000031 10.000060 10.000125 10.000163 10.000041
s(Vw), mkB 93 80 73 88 86
V =10.000097 B s(v;) =57 mkB
sf =Kt?(V{) = 5(57 MkB)2 = {128 MKB)2 4 =N <y*) = (85wW*)2
BTopasi oueHka . 0603HaYeHHasa S |. NpeacTaBnseT cob0i 06beAMHEHHYIO BbIGOPOYHYH ANCMEPCUID, MOSY-

YeHHyto 13 J = 10 oueHok s2(V*) no dropmyne npumedaHus k H.3.6. rae kaxgas v3 10 oLeHOK BbluucieHa no opmyne
(H.25c¢). Mockonbky kakgas U3 Takmx oueHok sZV) MMeeT 04HO U TO Xe YMNCO0 cTeneHel cBoboabl, paBHoe v, =K - 1=

= 9. To ouyeHka sf MoXeT bblTb MOMyYeHa NPOCTbiM ycpeaHeHneM no s2(VjR). Takum ob6pas3om.

4 -e> )= i i,(v -vs (H.26b)

SIBNSIETCA BTOPOWA oueHKkoit of, ansiv* =J{K - 1) =40 cTeneHeli cB06OAbI.
YuncnosbiMn  oOuEHKaMu , nonlydyeHHbiM1 no  dpopmynam (H.26a) n (H.26b). 6yayT, cCOOTBETCTBEHHO,
sf = (128 mkB)2 n si = (85 mkB)2 (cM. Tabnmuy H.9). MockonbKy oueHka “OCHOBaHa Ha W3MEHYMBOCTU CPeaHUX

apudmeTnieckux HablaAeHNi 3aeHb, a OLeHKa Sjj— Ha M3MEHUMBOCTY BCE COBOKYNHOCTU HAGOAEHUI B LIENIOM, TO

PacXoxeHue 3TUX OLLEHOK MOXET CBMAETE/IbCTBOBATb O HAIMUMWN HEKOTOPOro AChIeKTa, BMAIOLLETO HA pe3yNbTaTbl
Hab6MoEHNIA, KOTOPbI/i U3MEHSIETCS lEHb OTO [HS. HO B TEUEHWE OAHOMO AHSI MOXET CUMTATLCA OTHOCUTENIbHO NMOCTOSIH-
HbIM. [l151 NPOBEPKM TMMOTE3 TaKoro Pofa, B YACTHOCTU, YTO MEXCYTOYHAas COCTaB/isioLLAs AMCMepcun paBHa Hynio,
UCMONb3YHT KpUTEpUil dullepa.

H.5.2.3 Pacnpegenexne duwepa npeacrabnsiet coboil pacnpeneneHne BeposaTHOCTeNn oTHowexusa F(va, vb) =

=Sa(Vj)/Se(v& pAByx He3zaBuUCUMbIX oueHok sf(va) u sa(v,) Aucnepcun 02 HOpPManbHO pacnpefeneHHon cny-

YaiiHoli BenunumHbl (15]. MapameTpbl ve U vc NpeacTaBnsioT cob6oii yucna creneHein cBo6ofbl A8 3TUX OLEHOK, U
0 £ F(ve, vit) < d® [na pacnpegenexns ®duiuepa NnoCTpoeHbl Tabnulbl KBaHTUNE CnydaiiHol BENUUUHLI F Ans pasHbIX
coyeTaHuii v,, 1 vb. MpeBbileHNe BbIGPAHHOTO KPUTUYECKOro 3HaveHns F(va. vD > F096 unm F(va, v0) > FO975 06bIuHO

MHTEPMNPEeTUPYIOT KaK CBUAETENbLCTBO TOro, YTo sa(va) 6osblue, YeM S* (V6) Ha CTaTUCTUUECKM 3HAUMMYIO BESINUMHY.

BeposiTHOCTL TOro, 4To sa(va)u si (ve) ABNSATCS OLeHKaMn O4HO 1 TOM Xe ANcnepcuu, Npu CTob 60MbLLIOM 3HAYEHUN
F 6yneT mMeHblue, COOTBETCTBEHHO, YeM 0.05 n 0.025. (Bo3MOXeH 1 Apyroli BbIGOP KPUTUYECKOTO 3HA4YEeHUs, Hanpumep,
"0,99-)

H.5.2.4 MpumeHeHne kputepus ®duwlepa 4NA AAHHOTO YMCNOBOrO Npumepa faet
si Ks2n,)  5(57mBf

f(va.v,) = =225 (H.27)
( )= (85 MKB)2
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npy ve =J - 1 =9 cTeneHeli ceo6oabl Ans uncnutens m v, = J(K - 1) = 40 cTeneHeli cBO60AbI ANA 3HAMEHATENS.
Mockonbky P95 (9.40) = 2.12 n FO975 (9.40) = 2.45. TO fenaeTcs BbIBOA, YTO MEXCYTOUHbIA appekT cTatncTmyecku
3HaYMM Ha ypoBHe 5 %. HO CTATUCTMYECKN Ha3Ha4YMM Ha ypoBHe 2.5 %.

H.5.2.5 Eciv pasHuua mexay sf v si npusHaHa HesHauMMOol, U Ha 3TOM OCHOBaHWM MMNOTE3a O CYLLECTBOBAHNN
MEXCYTOUHOIM M3MEHUYMBOCTU OTBEPrHyTa (HEOCMOTPUTENILHOE PELLEHWE, MOCKO/IbKY MOXET MPUBECTU K 3aHWKEHHOM
OLieHKe HeomnpeaesieHHoCTH), TO BbIGOPOUHYD Aucnepcuto s2(V) BenMuuHbl V cnegyeT paccunTbiBaTb No hopmyse
(H.24b). 3TO COOTHOLEHWE IKBUBA/IEHTHO HAXOXAEHWUI0 06bEANHEHHON BbIBOPOUHOI AMCNEPCUN HA OCHOBE OLEHOK

W Si. Korfa Kaxaas U3 HUX CYMMUPYETCS CO CBOMM BECOBbLIM KO3(MULMEHTOM, PaBHbIM UYNUCY CTENeHel cBO6OAbI

ONA AaHHOW OueHKW (CM. npumevaHune K H.3.6), C Lenblo NonyvyeHns Havnyywei OLEeHKU Ancnepcun HabnwoaeHuii n
nocnegytoLemy AefleHUI0 OLEHKM Aucnepcun HabnaeHuii Ha obliee umcno HabngeHnin JK s nonyvyeHnst Haunyu-

Lweli oueHkn s2(y ] amcnepcun cpegHero apudmeTUHeckoro no Bcem HabnwogeHusam. Moatomy dopmyny (H.24b) mox-

HO nepenuncaTtb B Buge

(3-1)s2 + J[K - 1)s2  9(128 MKB)2 + 40(85 MK8)2
JK(IK - 1) ; (F0)(5){49) (H.28a)

s2(V) = (13 bikB)2 nnn s(7) = 13 mkB (H.28b)

npn JK - 1 =49 cTeneHam cBobogbl s s(yj.

Ecnv npeanonoxuTb, 4TO BCe NOMNpaBku Ha cucteMaTnyeckne adhekTbl y)Xe yuTeHbl 1 YTO BCe OCTaslbHble COCTaB-
NSALWmMe HeonpeaeeHHOCTN He3HaunTebHbl, TO pe3ynibTaT Ka/IMbpoBKN MOXET ObiTb NpeAcTas/ieH B Buge: «Vs = V. =

= 10.000097 B (cm. Tabnuuy H.9); cymmapHas ctaHgapTHas HeonpefeneHHocTb s(y )= of = 13 mkB npu 49 cTeneHax
cBO6ObI».

NMpumevyaHune 1— B npakTMYeCcKnx U3MepeHUsix BeCbMa BEPOSTHO MPUCYTCTBME APYrMX COCTaB/SHOLLMX
HeonpeAeneHHOCTN, KOTopble AO/MKHbI BbITb 06beMHEHBI C COCTaBASAIOLEN, NOMyYeHHOl B pe3y/ibTaTe CTaTUCTUYECKO
06paboTkn HabnwaeHuii (CM. npuMeyanne K H.5.1).

MpumeyaHune 2— 3kMBaNeHTHoCcTb hopmyn (H.28a) n (H.24b) MOXHO nokasatb, 3anucas B nocnegHein
[BOIIHYI0 CyMMy, KOTOPYt0 0603HaunM S. B CrieAyroLLem Buae:

S*1 I K -V)*U -V)f =@ - )S2+J(K - 1)s2.

H.5.2.6 Ecnn runotesa 0 CyL,ecTBOBaHUN MeXCYTOUHOW M3MeHUMBOCTU npuHATa (bnaropasymHoe pelueHue, no-
CKOJIbKY 3aluumLiaeT OT BO3MOXHOMO 3aHKEHNA OLeHKVU HeonpeaeneHHOCTH), TOo BbibopouHyto aucnepcuio s2(V)). pac-

cuuTtaHHyto no J = 10 cpegHum apudmeTuyeckum V) B cooTBeTCTBMK C chopmynoii (H.25d). npeacTasnsioT He B Buae

<yl IK, kak B H.5.2, a B BUge IK * 0|. rae <T|— cocTasnsiowas gucnepcun, xapakrepusytoLas MexcyTouHble
cnydaliHble Bapuaumn. Torga MOXHO 3anucarb

*ZM * 4 « +4- (H29)
rae sM. -oueHka o*, .as| -oueHka <j|.Mockonbky s2(y*). paccuntaHHoe no chopmyne (H.26b). 3aBUCUT TOMBKO OT
M3MEHUYMBOCTN HabMoAeHNA B Npefenax OAHOro AHA. TO MOXHO NpuHATL s® = s2(y”). Torga vcnonb3yemoe B KpuUTe-

pun duwepa (cm. H.5.2.4) BbipaxeHne Ks2(¥()!s2(VA) MOxXHO npeobpasoBaTtb Creayowym 06pasom

Ks?(Vf) sj+KsB 5(57 MKB)2

s2n )~ (85 mMKB)2 (H30)

uTo A3eT
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2 KS2<V,.)-SVM)

*8 = e e »
s| = (43 MkB)2unnu sB = 43 MKB,
sly = s2(VJfc) = (85 MkB)2 nnn s*. = 85 MkB. (H.31b>

BbI6opoyHyto Anucnepcuto BenuuuHbl y" nonyyatT u3 s2(”} [dopmyna (H.25d)]. nockonbky s2(V() BkwovaeT B

ce6s coCTaBMALWME U MEXCYTOUHON U3MEHUMBOCTY, N U3MEHUYMBOCTM B TeUeHne oAHOro AHsA [cm. chopmyny (H.29)].
Takum 06pasom.

s2(v) = s2(vi)lJ = (57 mkB)210 nnmn s(tT) = 18 mkB (H.32)
npu ./-1=9 cTeneHsx ceoboabl AN s(Vv).

Yucno cteneHeli cBoboabl ana s& (M. Tem cambiM, Ans s,) 6yaet paBHo J (K- 1) =40 [cm. dhopmyny (H.26b)|.

Yucno cteneHeli cBobogbl AN s§ (M. Tem cambiM, Ansl Sse) GyAeT onpefensATbCa YMc/ioM 3hhekTUBHbIX cTeneHei

cB06OAbI pasHOCTU =s2(V) - s2(VN)/K [cm. chopmyny (H.31a)]. HO HaxoxaeHne 3TON BeSMYMHBLI NpeacTasnseT

CO60Ii CNOXHYI0 3aauy.
H.5.2.7 C yyeTom chopmynbl (H.32) nyyiieit oLeHKol pasHOCTW MOTEHLUMaIoB aTasloHa HanpsbkeHuns byaet Vs =

= V = 10.000097 B c BbibopouHoii aucnepcueid s(v) =oc= 18 MkB. MonyueHHoe 3HauYeHne nc ans 9 creneHei csoboabl

cnefyeTt COnocTaBuTb C OLEHKOI 1c Ana 49 cteneHeii ceoboabl, nonyyeHHoi B H.5.2.5 [chopmyna (H.28b)] npu oTkase ot
rMnoTesbl O CyLIECTBOBAHNM MEXCYTOYHOW N3MEHUYMBOCTW.

B peaslbHOM M3MepeHur BOMPOC CyLeCTBOBaHMA 3hekTa MEeXCyTOYHON U3MEHUMBOCTU AO/MKEH ObiTb, ecnm
BO3MOXHO, NpeAMeToM AasibHelillero nccnefoBaqus, YTobbl onpeAennTb NpuMpoAdy 3aToro adpdekta 1 nonbiTaTbesa oLe-
HUTb €70 BUSIHWE Ha pe3y/bTaT U3MepPEeHs, Noc/e Yero Heo6XxoAMMOCTb B NpumMeHeHnn metoga ANOVA otnagaet. Kak
nofvepKMBasIoCh B Havasle HacTosiwero pasgena, metogsl ANOVA npegHasHayeHbl 40151 BbIAB/IEHUS U OLEHNBAHWSA
COCTaBAALLMX HEOMpPeAeNeHHOCTM, CBSA3aHHbIX CO CyYaiiHbiMy 3ddhekTaMu, U He MOTYT NpefocTaBuTb MHopMaLio
B OTHOLLEHWUM COCTaB/AOLWMX, 0BYC/IOB/IEHHBIX CUCTEMATUHECKUMM ShdeKTamMu.

H.5.3 Posib ANOVA B namepeHumn

H.5.3.1 70T nNpumep € KaMGPOBKOI 3Ta/IOHA HANPSHXXEHWUA A@MOHCTPUPYET NpUemM aHasnsa, HasblBaeMblil 06bly-
HO cHaslaHCMPOBaHHbIM [JBYXYPOBHEBbLIM MepapXMYeckuM 3KCNepUMEHTOM. «[iByXYpPOBHEBbIM» — MOTOMY, 4TO NOMUMO
psfa HabM4eHWA B YCIOBUSAX NOBTOPSEMOCTU CYLLECTBYET ellle TO/IbKO OAVH YPOBEHb BApbMPOBaHUS (M3MEHUNBOCTI)
— 3TO fieHb, B KOTOPbIi NPOBOAAT M3MepeHnsl. «CoanaHCpPOBaHHbIM» — MOTOMY, Y4TO KaX/Abli AeHb BbINOHAT OfuHa-
KOBOE uMcno HabngeHnin. MNMpuMep aHaM3a MOXHO PacnpoCcTpaHnUTb Ha Apyrme UCTOYHUKM BapbUpOBaHWSA, Takue Kak
«BfIMSIHWE onepaTopa», «BfIMSIHAE CPeACTBA U3MepeHWii», «BusHUe nabopaTtopun», «BAWsHWE o6pasua» 1 gaxe
«BfIMSIHME MeToda M3MepeHwit» B faHHOM M3MepeHun. Takum 06pasoM, B AaHHOM NpuMepe M3MepeHusi, NpoBejeH-
Hble B J AHe, MOXHO 6bl/10 3aMEHUTb Ha U3MEPEHVsi, MPOBEAEHHbIE B OAVH [leHb, HO C yyacTuem J onepaTtopos. Torga
BMECTO MEXCYTOUYHOI cocTaB/sitoLLel gucnepcun paccmaTpusaiack 6bl COCTaBNAoLWAsA Ancnepenu, ces3aHHas ¢ one-
paTtopamu.

H.5.3.2 Kak yka3zaHo B H.5. meToabl ANOVA LUMPOKO UCNONb3YyTCA Npu cepTudhukaumm ctaHgapTHbIX 06pasLoB
nyTem MexsabopaTopHbIX UCTbITaHuiA. Takas cepTudmkaumst 06bI4HO NpeanonaraeT y4acTs psfa He3aBUCUMbIX, OAM-
HaKOBO KOMMETEHTHbIX 1abopaTopuii, NPOBOAALLMX OLieHKY CBOWCTBA BELLEeCTBa, N0 KOTOPOMY OHO [O/HKHO ObITb CEpPTU-
thnumposaHo. O6bIYHO NpeAnonaratT, YTO PACXOXAEHWS MexXAy OTAeNbHbIMU pe3y/ibTataMyi U3MEPEHWIA, KaK BHyTpY
OfiHO nabopaTopun, Tak 1 Mexay naboparopusimu, ABAAIOTCA CTATUCTUYECKMMM MO NPUPOAe, HE3aBMCMMO OT Bbi3blBa-
OWMX UX NpuunH. CpefHee apudmeTUUecKoe pe3ynbTaToB U3MEpPEHWA B pamkax OfHOW naboparopun cumtaetcs He-
CMELLLeHHOI OLLeHKO CBOICTBA BeLLECTBa, a HEB3EELLEHHOE cpefHee N1abopaTopHbIX CPeHMX 3HAUYEeHU A 06bIYHO Npes-
nosiaraeTcsi HavnyuLlel OLEeHKON 3TOro CBoCTBA.

CepTudmkauusa ctaHgapTHOro obpasya MoXeT NPOXoAuTb C yyacTveM / pasHbix 1abopaTopuii, Kakaas u3 KoTo-
pbIX U3MepsieT TpebyeMoe CBONCTBO J pasHbiXx 06pa3LoB BellecTBa, NPUYeM KakAoe Takoe usmepeHue Bkiovaer K
He3aBMCMMbIX MOBTOPHbIX HabnoAeHni. Takum 06pa3ok®, obLyee YnCio HabmgeHnii coctasnseT IJK. a obliee ymicio
06pasuos — 1J. 310 NnpumMep cbanaHCMPOBaHHOMO TPEXYPOBHEBOIO MepPapXMyYeckoro sKCrnepuMeHTa, aHalormyHbIi Bbl-
LLIeonMcaHHOMy NpUMepy C Ka/IMGPOBKOI 3TasloHa HanpshkeHns. B gaHHOM CnyvaB CyLUECTBYIOT [Ba BbICLUMX YPOBHS
nepapxum, COOTBETCTBYIOLLUME ABYM BapbMpyeMbiM hakTopam: obpasel, u naboparopusi. SKCNEPUMEHT aBnsieTcs cba-
JlaHCMPOBaHHBIM. MOCKOJIbKY B KakA0i nabopaTtopu Ans keokgoro obpasua npoBoAsAT paBHOE KOIMYeCTBO HabnogeHuit
(K), n kaxxgaa nabopaTopus NPOBOAUT U3MEPEHWS ANA paBHOro Konumyectsa obpasuos (J). Janee no aHanoruu c pac-
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CMOTPEHHbLIM NPUMEPOM CO CTaHAAPTOM HanpsHXKEeHUs LieNblo aHasm3a AaHHbIX ABMSETCA UCCnefoBaHne BO3MOXHOIO
CyLLeCTBOBaHUA Mex06pasLoBbiX 1 Mex1abopaTopHbIx 3hdEKTOB 1 onpefeneHne HeonpeaeneHHoCTN U3MepsieMoro
CBOIACTBa BeLlecTBa, YTOObl 3a51BUTb €10 BMECTE C HaunyMLLEN OLLeHKOI yka3aHHOro CBOMCTBA. B cOOTBETCTBUM Npeabiay-
WM naparpadhom npegnonaraeTcs, 4To 3Ta OLEHKa ABMSeTCA cpefHuM no / nabopaTtopHbIM CPefHUM 3HaYeHUsM,
KoTOpas ABNAeTCA Takke cpefHuM apudmetnyeckum no 1JK HabnogeHnam.

H.5.3.3 B 3.4.2 nogyepkmBanacb BaXHOCTb BapbypOBaHNS BXOAHbIX BENNYMH, BAUAIOWMNX HA pe3ynibTaT usMmepe-
HUSA. C LiefIblo MOJTyYNTb OLLeHKY HeomnpeAeieHHOCTU Ha OCHOBE CTaTUCTUYECKO 06paboTkM AaHHbIX HabnaeHnid. Nepap-
XUYeckme 3KCNepuMEHTbI U ANCNEPCUOHHBIV aHauIM3 NOyHYEHHbIX AaHHbIX MOrYT 6bITb C YCNEXOM NPUMEHEHbI BO MHOTMX
N3MEPUTENbHBIX CUTYaUMAX, BCTPEYAIOLMXCS Ha MpaKTukKe.

TeMm He MeHee, Kak yka3blBasiocb B 3.4.1. BapbupoBaHue BCEX BXOAHbIX BEIMUUH peasiu3yeMo TOMbKO B pefKux
cnyyasx BBUAY MMEIOLLMXCA OFPaHWYEHWA HA BPeMeHHble U UHble pecypcbl. B GONbLUIMHCTBE NpakTUYeCcKUX cuTyauuii
MeTogamm ANOVA MOXHO OLEeHUTb, B /yHLLEM C/ly4aB, TO/IbKO HEKOTOPbIE COCTaBAALLME HeonpeaeneHHocTH. Kak noa-
Yyepkunsasiochb B 3.4.1, ANA OLEHUBAHUA MHOMMX COCTaBNSIOLWMX HEONPEAENEHHOCTN creflyeT UCNo/b30BaTb 060CHOBAH-
Hble CYXAEeHNA Ha OCHOBE BCel A0CTYNHON MHopMaLMN 06 N3MEHUMBOCTU COOTBETCTBYIOLLMX BXOAHbIX BE/IMUMH. 3a4a-
CTYt0 COCTaBNALLME HeonpeeIeHHOCTH, CBA3aHHbIe C Takumu hakTopamu, kak BinsHue obpasua, nabopartopuu, one-
paTtopa unm cpefctea M3MEPeHWsl, He MOryT ObiTb OLEHeHbl CTaTUCTUYECKUMMU MeTOamMu Ha OCHOBe HabMlogeHuid u
HY>X[JAoTCs B aHaNM3e BCel COBOKYNMHOCTU AaHHbIX.

H.6 M3mepeHuns No yCNOBHO LWkane: TBepPAOCTb

TBepaocTb nNpeacTaBnseT coboli npuMep r3N4ecKoro CBOWCTBA, 4151 KOTOPOro KO/IMYEeCTBEHHAs OLEeHKa He MO-
XET BbITb NoslyYeHa 6e3 CCbISIKN Ha KOHKPETHbIV MeTOA, U3MEPEHNS, T. €. pasMep AaHHO! BEUUMHBI NPUBS3aH K KOHKPeT-
HOMYy MeToAy M3MepeHus. BennunHa «TBepAoCTb» Hernoxoxa Ha Klaccuyeckve usmeprMble BEIMUMHLI TEM. YTO OHa He
MOXET BONTU B aHa/IMTUYECKNE BbIPXKEHUA ANS onpeaeneHns Apyrux U3MepuMbIX BEMUMH (XOTA OHa MHorga MCnosb-
3yeTcs B aMNupuyecknx hopmyriax, CBA3blBaOLLMX TBEPAOCTb C APYIMMU XapakTepucTukamm Matepuanos onpegeneH-
Horo knacca). Ee pasmep onpefensioT yepes NPUHATBLIA MeTOA U3MEepPeHuUs No SIMHeiHOMY pasmepy oTrnevaTtka oT
BfaBnMBaHNA B obpasel, MaTepuana. VismepeHus NpoBOAAT B COOTBETCTBMM CO CTAHAAPTOM Ha MeTO[, U3MepeHus, B
KOTOPOM AaHO OonuncaHue BAAB/IMBAEMOrO HaKOHEYHUKa, YCTaHOBKa A9 BAAB/IMBAHUA U CNOCO6 ynpas/ieHUs yCTaHoB-
Kol. CyLLecTByeT HECKO/IbKO CTaHAAPTOB Ha MEeTOAbl M3MepeHUsi TBEPAOCTH, KOTOPbIM COOTBETCTBYIOT pasHble LUKaslbl
TBEPAOCTU.

TBepAOoCTb ONpefensioT kak hyHKLUMIO (3aBUCALLYIO OT LUKasibl) HEeMocpeACTBEHHO M3MepSeMoro fIMHeHoro pas-
Mepa. B paccmartpmBaemMom npumepe oHa onpeferneHa kak NMHeinHas yHKUMs cpefHero apudmeTmnyeckoro (cpesHe-
ro 3HaYeHWs) rNy6VH NATU MOBTOPHbLIX OTMEYATKOB, HO 4151 APYTUX LKaUT MOXET UCMO/Ib30BATLCA U HENMHENHAsA yHKUUS.

locyAapcTBEHHbIM 3Ta/IOHOM TBEPAOCTW ABAAETCA CTaHfapTHas ycTaHoBka (TBepgomep). (Ha mexzgyHapogHoOM
YPOBHE Takoro aTasloHa He cyllecTsyeT.) MNMepegavy eAvHWLbI TBEPLOCTY OT FOCYAapCTBEHHOIMO 3 TaloHa K Kannbpyemo-
My TBEpOoMepY OCYLLECTBSAIOT C MOMOLLbIO 06pa3sL0BbIX Mep TBEPAOCTU.

H.6.1 i3amepuTenbHas 3agadva

B aTom npumepe TBepoCTb 06pasLia MaTepuana onpegensioT no wkasie C Poksenna c ucnosb3osaHnem TBep-
[loMepa-KomnapaTopa — YCTaHOBKW, Ka/IMbpoBaHHOI MO rocyAapCTBeHHOMY 3TasloHy. LieHa aeneHws wkansl C Poksen-
na coctasnsiet 0.002 MM, npuyem TBEPAOCTb MO 3TOW LUKane OonpefensioT, BbIUMCAAA Pa3HOCTb MeXAy 3Ha4YeHnem
100(0.002 MM) 1 cpefHUM apudhMeTUYECKUM TNYBUH NATU BAABMAMBAHWIA, U3MEPEHHBIX B MUNIMMETPaX. 3HaYeHNe 3Toi
BE/IMYMHbI, pa3fenieHHoe Ha LeHy aeneHus wkanibl C Poksenna 0.002 MM. Ha3blBatOT nokasaresiem TBepAOCTU MO LKase
HRC. B HacTosLeM npuMepe BeNnunHa HasblBaeTCs NPOCTO TBEPAOCTLIO U 0603HavaeTcs [Roc<dic- a ee yucnosoe
3HaYeHne B eAMHULAX LiKasbl PokBenna — nokasartesieM TBepAocTy ¢ o6o3HaveHnem WRKKng ¢ -

H.6.2 MaTtematunyeckaa Mopesnb

B cpegHee apudmeTnyeckoe rnybuH BAaBMMBaHUI, cenaHHbIX B 0bpaslie matepuana TBepAoMepoM-komnapa-
TOPOM. HEOGXO0AMMO BHECTV NOMPaBKy ANsi NPUBELAEHNS 3TON BENMYUHBI K CPeAHEMY reOMeTpPUYecKoMy FyouH BAABIN-
BaHWiA. KOoTopble 6biN Bbl cAenaHbl B TOM Xe caMOM 06pasLie rocyapCTBeHHbIM 3Ta/IOHOM. Takum 06pasom.

Nack.1c= /(<7.0C O b. AS) = 100(0.002 Mmm)- d - agc-a -4 5, (H.33a)
Hacckmen © = Prockwar ¢ /(0.002 Mm). (H.33b)

roe d — cpegHee apudmeTudeckoe ryouH NATW BAABNMBAHWIA, CAeNaHHbIX TBEPAOMEPOM-KOMNapaTopoM B o6pasue
mMaTepuana:

[c— nonpaBska, Nony4YeHHas U3 CIMYeHNs TBEpAOMEpPa-KoMnapaTopa ¢ rocyAapCTBEHHbIM 3Ta/IOHOM C MOMOLLbIO
06pasLoBoil Mepbl TBEPAOCTMN M paBHas cpegHeMy apudmeTnyeckomy rny6uH 5n) BAABIMBAHWIA, cAeNaHHbIX 3Ta/IOHOM,
3a BblYETOM CpefHero apugmeTuyeckoro rny6uH 5n BAaBNMBaHWIA, CAeNaHHbIX B TOW e 06pasLoBoli Mepe TBEPLOCTU
TBEPLOMEPOM-KOMNApPaTopoMm;

[, — pasHuua B TBepAoCTU (BbIpaXeHHas Kak pasHOCTb CpeAHEero apudMeTU4eckoro rny6uH BAaBIMBaHus) ons
[BYyX YacTeil 06pa3L0oBoii Mepbl TBEPAOCTYH, B KOTOPbIX OCYLLECTBNIANNCH BAAB/IMBAHNSA, COOTBETCTBEHHO, rOCYAapCTBEH-
HbIM 3Ta/IOHOM W TBEPAOMEPOM-KOMNapaTopoM. JTa BeMuyHa nonaraeTcs paBHOM Hyto:

Ag— norpeLIHoCcTb, 06yCNoBAEHHAsA Pa3bpocoM pe3y/bTaToB, NOyHYeHHbIX C UCMO/Ib30BaHNEM rOCyAapCTBEHHOTO
3Ta/loHa B YC/IOBMSIX NOBTOPSIEMOCTU, M HEMOSHOTOW ONpeeneHnst N3MepsieMoi BeNMunHbL. XoTs BenmumnHa A3 fomkHa
6bITb NPUHATA PaBHOW HY/IO, e/ COOTBETCTBYET HEHyNEBas CTaHAapTHas HeonpeaeneHHocTb U(A5).
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Mockonbky Bce YacTHble npoussogHble df ldd, df IgAc.df IdAO n df IdAs dyHkumn, 3agaHHOl hopmynoi
(H.33a). paBHbI MUHYC eanHULIE, CYMMapHYIo CTaHAapTHYH0 HeonpeaeneHHoCTb nod) TBepAocTy obpasya, N3MepeHHo
TBEPAOMEPOM-KOMMNapaTopoM, onpegensoT no dopmyrne

of (/) = n2(eN-< n2(dc) + ~(A*) + 02(A3), (H.34)
B KOTOPOI1 ANst ynpouweHus 3anvcy />Rodwt c 3ameHeHo Ha J1.

H.6.3 CocTaBnsoume gucnepcum

H.6.3.1 HeonpegeneHnHocTb u(d) cpefHei rnybuHbl BaasnuesaHua d B obpasel, maTepuana

HeonpegeneHHocTb, CBSA3aHHAs C MOBTOPHLIMU HabMOAEHUSIMU. TOUHYI0 WAEHTUYHOCTb YC/IOBUIA NMOBTOPHbIX
HabNoAEeHWI COBNIOCTU HEBO3MOXHO, MOCKObKY NPY KaXKAOM CrefytoLiem HabMiofeHn MECTO BAABNMBAHNS OTIMYAET-
cs OT npeablayuiero. TakuM 06pasoM, U3MEHUMBOCTL PE3Y/IbTATOB NOBTOPHbLIX HAB/IOAEHU 06513aTEIbHO BK/IHOYAET B
cebsl COCTaB/IAIOLLYIO, CBA3aHHY0 C pa3HOil TBepAOCTbI0 MaTepuana B pasHbiXx MecTax BAaBnuBaHus. CTaHZapTHYiO

HeonpeAeneHHoCTb U(<7) CpeaHero apudMeTnyeckoro ry6uH NsSTv BAAB/MMBAHUA B obpasle mMatepuana, cAenaHHbIX

TBEpPAOMEpOM-KomMnapaTopoM, BbluncasoT kak sp (dk)1j5, rae sO(dK) — ob6beanHeHHOe BbIGOPOYHOE CTaHJapTHOe

OTK/IOHEHMWE FNYyOVH BAABNMBaHWIA, ONPeAeeHHOEe «MOBTOPHLIMU» U3MEPEHUSIMI Ha 06pasLe, O KOTOPOM U3BECTHO, YTO
OH VMeeT BecbMa O4HOPOAHYI0 TBEpPAOCTb (CM. 4.2.4).

HeonpegeneHHOCTb, CBA3aHHasA C nokasaHwsamun npubopa. XoTs nonpaska K d . CBSi3aHHas C MOKasblBaoLLMM

YCTPOICTBOM TBEPAOMEpa-KOMNapaTopa, paBHa Hy/io, CyLLLeCTBYET COCTaB/AOLAs HeonpeaeneHHocTU d . 06yC0BNEH-
Hasi HeonpeAeNeHHOCTLI0 W&) NokasaHuii Iy6uHbLI BAAB/IMBAHWS U3-3a KOHEUHOTO paspeLueHust 8 NoKasbiBaloLero ycT-

poiictBa: n2(8) = 52/12 (cm. F.2.2.1). Takum 06pa3om, oLeHka gucnepcun BenmumHbl d umeeT Bug,
n2(d) =s2[dk)!5 +52/12/. (H.35)

H.6.3.2 HeonpegenenHocTb UufAJ nonpasku Ha pa3HOCTb B pesysbTaTtax, nosiyyaemMbix AByMs TBepAomMepamn
Kak ckasaHo B H.6.2, \ — nonpaBKa Ha pasHOCTb B pe3y/ibTartax U3MepeHuii rocyfapCTBeHHbIM 3Ta/IOHOM U

TBEPLOMEPOM-KOMMNapaTopoM. JTy NonpaBky MOXHO NpeacTaBuTb B BUae fc = zj - z'. rae ,Jjm — cpeg-
HAa rnybuHa 5T BAABAMBAaHWIA, cAenaHHbIX rocyfapCTBEHHbIM 3TasoHOM B 06pa3uoBOii Mepe TBEpPAOCTH, a
z' =1 £z, |yIr? — cpegHas rnybuHa 5n BaaBnuBaHuiA, cenaHHbIX B TOM e 06pa3LoBoil Mepe TBepAoCT! TBepaoMe-

pom-komnapaTtopoM. Takum o6pasom, npegnonaras, YTo B MpoLeAype CANYeHUs MOXHO npeHebpeub HeonpeAeseHHo-
CTbl0. 06YC/I0B/IEHHON KOHEUHbIM paspeLleHneM nokasbiBatoLLMX YCTPOWCTB 060MX TBEPAOMEPOB, NOJTyvaeM OLEHKY Anc-
nepcun BennyuHel [c B Buae

- 0 (H.36)

rae sjv(Z'g) = £s2(zS))/m — cpegHee apuhmeTnYeckoe BbIGOPOYHBIX AUCNEPCUIA CPefHNX apuMETUYECKNX MO
T-1 '

KeoKAoii U3 T BbIGOPOK rNy6UH BAAB/MBaHWA ZSM. cAenaHHbIX rocyJapCTBEHHbIM 3Tas/IOHOM;
o >

sfv(z) = £s2(A)/n — cpepHee apudmeTnyeckoe BbIGOPOYHbLIX AUCMEPCUI CpefHUX aputhMeTUHecKMX Mo Kavkaow
T /

13 T BbIGOPOK rNy6VH BAaBAMBaHUI cAieNlaHHbIX TBEPAOMEPOM-KOMNapaTopoM.
MpumeyaHune — MNogpobHee 06 06beANHEHHBIX BbIGOPOYHbLIX AMCNEPCUSX, KaKUMWU ABASIOTCA S2V(zS) U

sj, (z) cm. B H.5.2.2 [nosicHeHus k dhopmyne (H.26b)l[.

H.6.3.3 HeonpefeneHHOCTb 1(Ab) MONpPaBKM Ha Pa3HOCTb B TBEPAOCTY B pa3HbIX TOYKAX 06pa3L0BOi Mepbl TBEpP-
Aoctu

MexgayHapogHan pekomeHgaums MO3M P 12 «[loBepka 1 KasimbpoBka 06pasLoBbiX Mep TBepAoCcTH Mo LuKase
C Poksenna» TpebyeT, 4To6bl MakcuMasibHas ¥ MUHUMaIbHAA ryOuHbI BAABUBAHWIA, NOMYyYEHHbIE NO NATU U3MEPEHN-
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AIM Ha 06Pa3LL0BOI Mepe TBEPAOCTM, He OTIMYaNnCh 60M1ee YeM Ha HEKOTOPYIO A0S0 X CpefHel ry6uHbl BAaBIMBaHUA,
rae [oNsA X 3aBUCUT OT nokasartens TBepAoCTW. M03TOMy MOXHO AOMYCTUTb, YTO MakCMMasibHas PasHOCTb B FybuHax
BAAB/NMBAHKA B pasHbiX Toukax 06pasLoBoii Mepbl TBEPAOCTU ByAeT Xr'. rae BenuuvHa r'. onpegeneHHas B H.6.3.2.
nosyyeHa gnsa n = 5. MOXHO JONYCTUTb TakXe, YTO 3Ta MakCUMasibHasi pa3HOCTb OMUCLIBAETCA TPEYro/bHbLIM pacnpese-
NEHNEM BepOSATHOCTeW BOKPYr 3HaueHWst Xr'/ 2 (OCHOBbIBASACH Ha NPEAMOSIOKEHUN, YTO 3HAYEHWS, BNN3KME K LEHTpY
pacnpefenenus, 6onee BepOsiTHbI, YeM Ha ero kpasx — cMm. 4.3.9). Torga, npuHumas B dopmyne <9b) a = xr’'/ 2.
noslyyaemM CreAytoLlyto OLeHKy Aucnepcun Nonpasku K cpefHeli rnybuHe BAABAVMBAHWA, 00YCMOBMEHHYO pasHuLei B
TBEPAOCTW, COOTBETCTBEHHO, A1 rOCyJapCTBEHHOrO 3TasI0Ha U TBEpAOMEpa-KomnapaTopa:
n*(\) =(xr'}2/24. (H.37)

Kak ykazaHo B H.6.2, npegnonaraercs, YTO Haunydlwas oueHka [ paBHa Hynto.

H.6.3.4 HeonpegeneHHocTb U([5). 06ycnoBneHHas rocyAapCTBEHHbIM 3Ta/IOHOM ¥ onpefenieHneM BeNNUMHbI TBep-
foctu

HeonpeaeneHHOCTb, CBA3aHHas C rocyAapCTBEHHbIM 3Ta/IOHOM, BMECTe C HeonpeneieHHOCTb0, 06YC/I0B/IEHHOM
HenosHOTON onpefeneHns U3MepsieMoi BeniMunHbl (TBEPAOCTY), YKasblBaeTCs B BUAE OLEHKN CTaHAapTHOro OTK/IOHe-
HYst U(AS) (MMetoLLeli pa3MepHOCTb A/IHbI)

H.6.4 CymmapHas cTaHgapTHas HeonpejefneHHoCTb nod)

MoacTaHOBKa OLEHOK COCTaB/ISAOLLMX HeonpeaeneHHOCTH, nosy4yeHHbix B H.6.3.1 — H.6.3.4. B chopmyny (H.34)
[aeT OLEeHKy Aucnepcun pesynbTara UsmepeHus TBepaocTu

(xr")2
5 12 24

Nno KOTOPOIi MOXET ObITb BblUMC/IEHA CyMMapHas cTaHAapTHas HeonpegeneHHocTb uc(h).

H.6.5 YucnoBoli npumep

[aHHble Ana HacTosiwero npumepa cobpaxbl B Tabnuue H.10.

B kayecTBe LWkanbl TBEPAOCTU ucnonb3dyetcs wkana C Pokeenna, ob6o3Havyaemas HRC. LleHa feneHus Lwka-
nbl PokBenna coctaensiet 0.002 mm. noatomy B Tabnvue H.10 n B nocneayrolem TekcTe UCNoib3yemoe Asis npo-
CTOTbl MpeAcTaBNeHUs AaHHbIX U pe3y/bTaToB BbipaxeHue, Hanpuvep. «36.0 eanHuy, no wkane Poksenna» o3HavaeT
36.0(0.002 mm) = 0.072 Mm.

Ecnun cootBeTCcTBYMOLWME AaHHble Tabnuupl H.10 nogctasuTb B chopmyny (H.38), To nonyuum cnegyrolume gsa pe-
3ynbTata:

+ 12(05), (H.38)

m n *

0452 012 0.102

0112 (0,015x36.0)2

ue (h) e e e

#0.307 (eguHuy, no wkane Poksenna)2.

uc(tt) = 0.55 eanHny no wkane Poksenna = 0.0011 mm,
rae B Lensx pacyeTta HeonpegeneHHoCTV NpuHaTo r' = a = 36.0 eguHuy, no wkane Poksenna.
Ta6nuuya H.10— [aHHble N5 onpegeneHns TeepaocTn obpasya matepuana no wkane C Poksenna

VICTOUHVK HeonpeneneHHoCTU 3HaueHvie

CpegHsst ry6uHa d nATW BAaBNMBaHWIA TBEpAOMEPOM-KOMNapaTopoM obpasua matepua- 36,0 €4nHuML no Lkane

na: 0.072 mm

YkasblBaeMblii nokasarenb TBEPLOCTU 06pasua matepuana fno Nt BAABINBAHUSM
WRochwor ¢ = hRookcon ¢ I0-002 mm) = (100(0.002 Mm) — 0.72 MM]/(0.002 mMm) (cM. H.6.1)

O6beanHeHHOe BbI6OPOYHOE CTaHAapTHoe oTknoHeHue sP(dk) rnybuH BaoaBnuMBaHuiA, cae-
NaHHbIX TBEpPAOMEPOM-KOMMNapaTopoM Ha o6paslie ¢ paBHOMEPHOI TBEPAOCTbIO

PaspellieHvie 6 NokasbIBAIOLLErO YCTpoiicTBa TBEpAOMEpa-koMnaparopa

sav(7s) . KeagpaTHbIi KOpPeHb U3 CpeaHero apuMeTUYECKOro BbIBOPOUHbIX AuUcnepcuii cpes-
HEro Mo Ir cepuii BAaBIMBaHMI roCy4apCTBEHHLIM 3TA/IOHOM Ha 06Pa3L0BOI Mepe TBEPAOCTH
Sj, (1) . KBagpaTHbIA KOPEHb U3 CPEAHEro apudMeTNHECKOro BbIGOPOUHBIX AUCTepCHii Cpea-

HEro no N cepuit BAaBnnBaHwii TBEPAOMEPOM-KOMNAPaTOPOM Ha 06pasLoBoii Mepe TBepao-
cm

Jons X rny6uHbl NPOHVKHOBEHMS B 06pas3L0BY0 Mepy TBEPAOCTM

CTaHfapTHasi HeonpeaeneHHocTb U(A3), 06YCNOBNEHHAs TOCYAAPCTBEHHbIM 3TA/IOHOM U He-
NO/IHOTOI OnpeaeneHnst N3MepsieMoii Be/IMYMHBI

Poksenna
64,0 HRC

0.45 eauHuy, No WKane
Poksenna

0.1 eAvHWL, MO LWKane
Poksenna

0.10 eauHUL, MO WKasie
Pokeenna, T =6

0.11 eauHWL, NO WKasie
Poksenna, n = 6

1.5-10-2
0.5 eguHuy, no wkane
Poksenna
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Takum obpasom, B npefnonoxeHunn Jic = 0 TBepAoCcTb obpasya marepuana coctasnser

*ftR«Kwox»c = eavHuy no wkane Pokesenna wam 0.1280 MMm; cymMMapHas cTaHfapTHas HeonpefeneHHOCTb
nc = 0.55 eguHuy, no wkane Poksenna nam 0.0011 mMwm».

B eguHuLax nokasaTtens teepgoctun no wkane C Poksenna: hReKKM C1(0.002 mm) = (0. 1280 mm)/(0,002 mm) mnm

K”siocke 1 ¢ = 64-0 HRC; cymmapHas ctaHfapTHas HeonpegeneHHocTb uc = 0,55 HRC».

Kpome cocTaBnstoLeli HeonpeaeneHHoCTH, 06YCNOBNEHHON rocyAapCTBEHHbIM 3TaSIOHOM U HEMOHOTON onpe-
[enexns namepsiemoii BennuuHbl (TBepaocty). n(As) = 0.5 eanuu, no wkane PokBenna cyliecTBeHHbI Bkag B cymmap-
HYI0 CTaHAapTHYI0 HeonpenenieHHOCTb BHOCAT HeonpeeieHHOCTb, CBA3aHHaa C NOBTOPSAEMOCTLIO pe3y/ibTaToB Usme-

pennii. S((dRjj5 = 0.20 eguHunL Mo wkasne Pokeennia v HeonpeAeneHHOCTb, CBSi3aHHas C HepaBHOMEPHOI TBEPAOCTbIO
06pasLoBoil Mepbl TBepaocTn (xz)% 4 = 0.11 eanHuy no wkane Pokesenna. Yncno achdeKTBHbIX cTeneHeli cBo6oabI
[ANA YIC MOXHO OLEHUTL No hopMmy e Yanua-CatTepTyaiira. kak nokasaHo B H.1.6.
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MNpunoxexve J
(o6a3aTenbHoe)

OCHOBHble 0603Ha4YeHun
MonywmprnHa NPsSIMOYroNbHOro pacnpefeneHnss BO3MOXHbIX 3HAaYeHWi BXOAHOW BennNyMHbI
X.:a=(a»- a)/2
BepxHAs rpaHvua BO3MOXHbIX 3HAUYEHWIA BXOAHON BeNNuuHbl X,
HWKHAS rpaHnLa BO3MOXHBIX 3HAYEeHU BXOAHOW BeNUMHbI X,
BepxHsist rpaHuLa OTKTOHEHVS] BXOAHOW BENNUMHDBI X, OT e OLIeHKN 6.=a,- X
HWKHAS rpaHMLa OTKNOHEHWS BXOAHOW BeNnUMHbI X, OT ee OueHKM X: b =X, - a.
YacTHas npon3sogHas uamn KoauUmMeHT YyBCTBUTENIbHOCTK: ¢, ~ df 1ax,

DYHKUMOHAIbHOE COOTHOLLIEHUE MEXaY U3MePSieMOii BE/IMUMHON Y 1 BXOAHLIMU BEYMHAMM X, OT
KOTOPbIX 3aBUCUT Y. @ TaKKe MeX/y BbIXOAHON OUEHKON Y 1 BXOAHBIMUA OLEHKAMU X, OT KOTOPbIX
3aBUCUT Y

YacTHas npousBogHas PyHKUMK / 3aBUCUMOCTU U3MEPAEMOI BENNUMHBLI Y OT BXOAHLIX BE/INUUH X,
N0 BXOAHON BenuuuHe X, B Touke X,: 4! 1gX L ~

KoathdhmuneHT oxsarta, NpUMeHsieMblii AN18 BbIYUC/IEHUS PacLUVpPEHHOW HeonpeaeneHHOCTH
U = /HTC(y) OLIeHKM BbIXOAHON BeINYMHbI y N0 ee CyMMapHOW cTaHAapTHON HeonpedeneHHOCTH
ncy). rae U onpegensieT untepsan Y =y U ¢ HEKOTOPbIM BbICOKMM YPOBHEM A0BEpUS

KoadhtprumeHT oxsBaTa, NMpUMeHsieMblid ANt BbIYUCIEHUA pacluMpeHHoll HeonpeaeneHHoctn Up =
= Kpu1C(y) OLLeHKM BbIXOAHOV BENMUMHBI Y MO ee CyMMapHOii CTaHAapTHON HeonpeAeneHHoCTU uc(y).
rae up onpeaenseT uHTepsan Y =y + Up ¢ 3a[jaHHbIM BbICOKMM YPOBHEM [10BEPUS P

Yncno noBTOPHbIX HabnoaeHWi

Yncno BXOAHbIX BE/IMUUH XTI OT KOTOPbIX 3aBUCUT U3Mepsemast BennynHa Y
BepoaTHOCTb nnn ypoBeHb gosepust: 0 <p <1

CnyyaiiHas BenuuuHa, onucbiBaeMas pacnpefefneHmeM BeposTHOCTel

CpepHee apuhmeTMyeckoe Wy cpefHee 3HayeHvne N He3aBUCKUMbIX MOBTOPHbLIX HabnwaeHwn gk
CNyYaiiHO BENUYMHbLI g, OLEHKA MaTemMaTUYeckoro OXuaaHus pacnpefeneHus BeposiTHoCTel
CNy4aiHON BENNYMHBI g

K-B He3aBWCUMOe MOBTOPHOe Ha6/IioAeHNe CNyYaiiHoi BENNYMHBI g

OueHka KoahuuMeHTa Koppensuum OLEHOK X, U X, BXOAHbIX BenuumH X. n Xt: r(x, xt) =
= 6. X) [u(X)H(X;)d

OueHka KoaghthrLmMeHTa Koppensauum Mexay cpefHuMu apucometudeckumn X, n Xf, onpegeneH-
HbIMU MO J1 HE3aBMUCUMbIM Mapam MOBTOPHbIX OAHOBPEMEHHbIX HabngeHnid X{ , n X" BXOAHbIX

BennuuH X, nX- r(x,. X,) = s(X,. X;)/[s(X,)s(x,)]|

OueHKa Ko3thhMLUMEHTA KOPPENSALMI BbIXOAHBIX OLEHOK Y, U Y;. KOTa B pamKax OA4HOT0 U3MepeHust
onpegensioT 3HaueHust 4ByX 1 6onee n3MepsieMbiX (BbIXOAHbBIX) BENNYMH

O6beanHeHHas BblGOpoYHas Avcnepcus

O6beMHEHHOE BbIGOPOYHOE CTaHAAPTHOE OTK/IOHEHWEe, PaBHOE MOJIOXWUTEIbHOMY KBagpaTHOMY
KOPHIO 13

BbiGopoyHas gucnepcus 3HaveHust q ;

oueHka ancnepcum <?'n BenuumHelq : s2(q) = s2(q,)I n:

oueHka avcnepcum no Tuny A
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s(a)

s{ak)

s2{x,)

s{xt)

s(q.r)

s(x, X,)

fpv)

u\x.)

u(x,)

U, . X)

u“(y)
YoM

UA (%)

ucs (Y)
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BbI6opoyHOe CTaHAapTHOe OTK/IOHEHWE CpefHero 3HayeHus q ;
cMmellleHHas oueHka o (if) (cm. npumeuanue k C.2.21);
oLeHKa cTaHAapTHON HeonpeaeneHHoCTU no Tuny A

BbibopoyHas gucnepcusi, NosyyeHHas no /1 He3aBUCUMbIM MOBTOPHLIM HabAEHUAM gk cnydaii-
HOI BENNYMHBI q;
OLieHKa Ancnepcumn 02 NJIOTHOCTU BEPOSITHOCTEN ClyYaiiHOW BEIMUMHBI g

BbI60poyHOE CTaHAapTHOE OTK/IOHEHME, paBHOE MOJIOKUTENIbHOMY KBaJpaTHOMY KOPHIO U3 s2(gk):
CMeLLeHHas OLeHKa CTaHAapTHOro OTK/IOHEHUS O N/IOTHOCTW BEPOSTHOCTEN CydaiiHOW BeMUnHLI q
Bbi6opoyHas aucnepcust cpefHero 3HaveHnst X, , onpefeseHHoro o J1 He3aB/CUMbIM MOBTOPHbLIM
HabnogeHnam X/K BXOAHON BeNUUHbI X,:

oueHKa gucnepcum no tuny A

Bbi6opoyHOe cTaHAapTHOe OTK/IOHEHME CpeAHEero 3Ha4YeHus X ,. paBHOE MOMIOXUTENbHOMY KBaf-

paTHOMY KOpHIO 13 s2(X,J;
oLeHKa CTaHAapTHOTO OTK/IOHEHUSA Mo Tuny A

OLEHKa KoBapuaLmm cpesHUX 3HaYeHUn g 1 2. ABNSIIOLLMXCS OLEHKaMM MaTemMaTuyeckoro oxuaa-
HUA P, 1 4, ABYX CyYaliHbIX BEIMYUH g W T. NOJyYeHHas Mo 1 He3aBUCUMbIM NapamM O4HOBPEMEHHBIX
NMOBTOPHbIX HABOAEHWIA O* W I* CAlyYaiiHbIX BEMMYMH g U T,

oLeHka KoBapuaLum no tuny A

OugeHKa KoBapuauu cpegHux 3HaueHnin X, u X ,, nosly4eHHas ro s He3aBUCKMbIM NapamM OfHO-
BPEMEHHbIX MOBTOPHbIX HABGMAEHUA XU X KK BXOAHbIX BE/IMYUH X, U X',

oLeHka KoBapuaLum no tuny A

3HaueHue cnyyainHol BeNMUNHbI, UMEKLLE /-pacnpefeneHune ¢ v cTeneHsaMu cBo6opl, NCNosb3y-
emoe AN pacyeTa paclUMpPeHHO HeonpeaeneHHOCT Up. COOTBETCTBYHOLLEl 3ajaHHOl BEPOATHO-
cmp

3HaueHwve cyJaiiHoii BennunHbl, UMetoLeit /-pacnpegeneHue c CTeneHsiM1 cBo60AbI, UCMOSb-
3yemoe [/ pacyeTa paclUMPEHHON HeonpeaeeHHOCTU Up. COOTBETCTBYIOWEl 3aaHHOli BeposT-
HOCTW p

OueHka Aycnepcuy OLeHKN X, BXOAHOW BENUMHBI X_
MpumeuaHune — Ecnu x onpefeneHo kak cpejHee apumeTyeckoe no S He3aBUCHMbIM
NOBTOPHbIM HabMIOAEHNAM, TO N2(X,) = s2(X,) — OLeHKa Aucrnepcuu no Tiny A.

CTaHfapTHast HeornpefeneHHOCTb OLIEHKU X. BXOLHOM BENMNYUHBI X,. paBHast NOMOXUTEIbHOMY KBaf-
paTHOMY KOPHIO 13 N2(X).

MpumeyaHune — Ecnm x, onpefeneHo Kak cpegHee apudmeTnyeckoe rno /1 He3aBUCUMbIM
NOBTOPHLIM HabNAeHUAM, TO u{xt) =s(X;) — OueHKa CTaHAAPTHO HeonpeaeneHHOCTU No
Tmny A.

OueHka KoBapuauun OLEHOK X, U Xt BXOLHOM BenunHbl X, n X(.
MpumeuyaHune — ECau X, n XyonpeaenieHbl No /1 HE3aBUCUMbIM Mapam OLHOBPEMEHHbIX

MOBTOPHbIX HAabMoAeHU, To 1 { x xf) = s(x,. X*J — oueHka koBapuauum no Tvny A.

CymMMmapHas AMCnepcus BbIXOAHOW OLEHKW Y

CymMmapHasi cTaHAapTHas HeonpeeieHHOCTb BbIXOAHO OLIEHKV Y. paBHasi NOMOXNUTENIbHOMY KBa/-
paTtHomMy KopHio B (y)

CymMmapHasi cTaHgapTHasi HeonpeaeieHHOCTb BbIXOAHOM OLEHKU y. onpeaesieHHast no cTaHaapT-
HbIM HEeonpeAeNeHHOCTSIM 1 OLieHKa?/ KoBapuaLyid, BKTOUYAKOLWUIN B CEGS TOBKO OLEHKM MO TUny A

CyMmmMapHasi cTaHAapTHas HeomnpeaeNneHHOCTb BbIXOAHONM OLEHKM Y. onpefesieHHast no craHaapT-
HbIM HeonpeeeHHOCTAM 1 OLeHKaM KoBapuauuii, BKItouatom?/ B ce6si TONbKO OLieHKW no Tuny B
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CymMMapHas cTaHfapTHast HeornpeaeneHHOCTb BbIXOAHOW OLEHKM Y., KOraa B paMKax OfHOro u3mMe-
PEHVIsi ONpeAensiioT 3HAMEHUS ABYX W GOiee M3MepSieMbIX (BbIXOAHbIX) BEMMYUH

CocTaB/isitoLLas CyMMapHoii aucnepcun MA(y) BbIXOLHOI OLEHKM Y. onpegesnisieMas OLEHKOM guc-

nepcun "(x,) BXOQHOW oueHkn x,: of (y) B (c”x,))2

CocTaBnsiowas CymMmMapHoii cTaHAapTHOW HeonpeAeneHHoCTH 1c(y) BbIXOAHOW OLEHKM y. onpege-
nsemas ctaHAapTHON HeonpedeneHHOCTbIo i{X]) BXxoAHOM oueHkn X; ofy) a |[c,u(X,)

OueHka KoBapvaumy BbIXOAHbIX OLEHOK Y, U Y(. OnNpesensieMblx B pamKax O4HOMO U3MEpEeHUs
OTHOCUTE/NbHAsA CTaHf4apTHas HeonpeAeNeHHOCTb BXOAHOW OLEHKH X,

OTHOCWTENbHAsA CyMMapHas CTaH4apTHasi HeonpeAeNiEHHOCTb BbIXOAHOW OLEeHKM y

OLeHKa OTHOCUTESIbHO AMCNEPCUN BXOAHON OLLeHKU X-

OTHOCUTENbHAs CyMMapHas AUCNepcHsi BbIXOGHOW OLeHKN y

OueHka 0THOCUTE/IbHOM KoBapuaLumy BXOAHbIX OLLEHOK X, 1 X

PaclumpeHHaa HeonpeaeneHHOCTb BbIXOAHOW OLEHKM Y. onpefensiowan uHtepsan Y =y + U ¢
BbICOKMM YPOBHEM J0BEPUSI U paBHas NPoM3BeAeHNI0 Ko3dhhuLmeHTa oxsata K 1 CyMMapHO CTaH-
[AapTHON HeonpeaeneHHocTy ncly) BennuunHbl y: U = kudy)

PacwupeHHas HeonpeaeneHHOCTb BbIXOAHOW OLEHKM y. onpefenstowas nHtepsan Y =y + Upc
3a/laHHbIM BbICOKMM YPOBHEM [0OBEPUA P U paBHasA NpousBefeHuno koadduumeHta oxeata kp u
CyMMapHOIi CTaHAapTHOI HeonpeAeneHHocT! noy) BennuuHbl y: Up = K u”)

OueHKa BXOLHON BENNUMHBI X.
MpumeuyaHune — Ecnm x| onpeseneHo kak cpefHee apugmeTnyeckoe no s He3aBUCHMbIM

NOBTOPHbLIM HAG/MOAEHUAM, TO X, = X.

/-7 BXOAHas BeNM4MHA, OT KOTOPOIA 3aBUCUT U3MepsieMas BennunHa Y
MpumeyvyaHune — X, MOXET ObITb IM3NYHECKOI UM CryyaiiHOV BENMUMHON (CM. npuMeyaHve 1B
4.1.1)

OueHka BXOLHOWN BEMMUUHBLI X,. paBHas cpegHeMy apumeTUyeckoMy Mo N He3aBUCUMbIM NOBTOP-
HbIM HabngeHnam Xih BennunHsl X,

K-e He3aBMCMMOe MOBTOPHOE HabnaeHne BennumHbl X(

OueHKa 13vepsieMolt BeNMunHbl Y:
pe3ynbTaTr W3MepeHus;
BbIXOJHAA OLeHKa

OueHKa M3MepsieMoil BefIMUMHbl Y,, Kora B pamMKkax OAHOr0 W3MepeHWsi onpeaenstoT 3HaueHus
[1BYX 1 60/1ee U3MepseMbIX BENYMH

M3mepsiemas BenmumHa

OueHKa OTHOCUTESIbHOI HeonpeAeIeHHOCTY CTaHAaPTHOI HeonpeAeNeHHOCTH U(X ) BbIXOAHON OLeH-
Kn X

Marematuyeckoe oxvgaHue pacnpefeneHns BeposaTHOCTEN CyyYaiHo! BeNUYUHbI q

Unucno cteneHeli cBoboabl

Yucno crteneHein cBo6oAbl MM YMcno apekTBHbIX CTeneHel cBo6oAbl A5 CTaHAAPTHON He-
onpeaeneHHoCTN U(X.) BbIXOAHON OLIEHKN X,

Yuncno adphekTuBHbIX cTeneHel cBo60Abl, Ha OCHOBE KOTOPOro onpeaenstoT 3Havexune /p (v0.) ans
pacueTa paclumpeHHoli HeonpegeneHHoct UO

Uncno achbhekTMBHLIX CTENeHei cBo6oAbl ANsi CyMMapHOl CTaH4apTHOM HeonpeaeneHHOCTH, Mo-
JIy4EHHOI MO OLeHKaM CTaHAAPTHbLIX HeonpeaeneHHocTel no tuny A

Uncno adhhekTmBHbIX cTeneHelt cBo6oabl ANA CyMMapHOl CTaHAapTHOW HeonpeaeneHHoCTU, no-
Jly4YeHHOI MO oLeHKaM CTaHAapTHbIX HeOoNpeneneHHoCTel no Tuny B
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[Ovcnepcus pacnpefeneHns BepOsSiTHOCTEN ClydaiiHoll BeNWUMHBI g. OueHMBaemas kak s"q*)

CTaHaapTHOe OTK/IOHEHWe pacnpefeneHnsi BEPOSTHOCTENR, paBHOE NOMOXUTE/IbHOMY KBajpaTHoO-
My KOPHIO U3 02:

s(g*) sABNsieTCs CMEeLLEeHHON OLeHKol o

[ucnepcusa q . paBHas a*!n u oueHvBaemas kak s2(q'j = s2(gk)/n

CTaHaapTHOe OTK/IOHEHWE ( . paBHOE MOJIOXWUTE/IbHOMY KBaApaTHOMY KOPHIO U3 02(q):

s(q"| ABNsiEeTCA CMeLLEeHHOW oueHKoin 0(q)

[cnepcus BbIBOPOUHOro CTaHAAPTHOTO OTK/IOHEHUSI S(Q>BEeNYMHbI g

CTtaHfapTHOe OTK/OHEHVEe BbIBOPOYHOrO CTAaHAAPTHOrO OTK/IOHEHWSA S(() BeNWYMHbI q , paBHoe

NOOXWUTE/IbHOMY KBaApaTHOMY KOPHIO 13 02[s(p")Jd
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