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HEONPEOENEHHOCTb USMEPEHUA
Yactb 3
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- MpumMevaHue nsrotoBuTens 6asbl AaHHbIX.

MKC 17.020
[arta BBegeHnsn 2018-09-01

Mpeaucnosue
Llenn, OCHOBHble MPUHUMMbLI U OCHOBHOW MOPSAOK MPOBEeAEeHUs paboT MO MEXrocyaapCTBEHHOW
cTaHgaptmsaumm yctaHoBneHbl B [OCT 1.0-2015 "MexrocygapCTBEHHas CUCTEMa CTaHZapTM3aumu.
OcHoBHble nonoxenns” n NOCT 1.2-2015 "MexrocygapcTBeHHas cuctema ctangaptmsauun. CtaHgapThbl
MEXrocyJapCTBEHHble, MpaBufia M pekoMeHdauuMuM No MexXrocydapCTBEeHHOM craHgapTtusauuu. Npasuna
pa3paboTkn, NPUHATUS, OOHOBNEHMSI U OTMEHbI"

CBefeHus o ctaHgapTe

1 NOAOMOTOBJIEH MexrocyaapCTBEHHbIM TEXHUYECKMM KOMUTETOM Mo crtaHgaptusauum MTK 125
"Cratuctmyeckne MeTodbl B yNpaBNeHUM Ka4yecTBOM MpoAyKumm" Ha OCHOBe COGCTBEHHOrO nepeBoda Ha
PYCCKMIA 513bIK aHIMOSA3bIYHON BEPCUM MEXLAYHAPOOHOrO 4OKYMEHTA, YKAa3aHHOro B MyHKTE 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PeryimpoBaHunio n MeTporornm

3 MPUHAT MexrocyoapCTBEHHbIM COBETOM MO CTaHAapTU3aummM, MeTpororum u ceptudukaumm
(npotokon ot 14 niona 2017 r. N 101-n)

3a npuHATUe NporonocoBanu:

KpaTkoe HavMeHoBaHuWe cTpaHbl No Kop cTpaHbl no CokpallieHHOe HaMMeHOBaHWe HaLMOHaNbHOro
MK (MCO 3166) 004-97 MK (MCO 3166) 004-97 opraHa no ctaHgapTm3auunm

AsepbarigxaH AZ AsctaHpapTt

Benapycb BY locctangapt Pecnybnukn benapycb

KasaxcTaH KZ locctaHgapt Pecny6nukn KazaxcTtaH
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Kupruaus KG KblpreiactaHgapt

Poccus RU Pocctangapt

(Monpaeka. UYC N 8-2023).

4 TMpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY perynmpoBaHvio U MeTponorum 12 ceHTaops
2017 r. N 1065-ct mexrocynapctBeHHbin ctaHgapT TOCT 34100.3-2017 BBeaeH B AelCTBME B KayecTBe
HauMoHanbHoro ctaHgapta Poccuiickon degepaumm ¢ 1 ceHTsbpsa 2018 r.

5 Hactoawwmn craHgapT uaeHTMdeH MexgyHapogHomy paokymeHTy ISO/IEC Guide 98.3:2008*
"HeonpegeneHHoCcTb namMepeHus. Yacte 3. PykOBOACTBO MO BbIPaXEHUIO HeonpeaenieHHoOCTU usmepeHns”
("Uncertainty of measurement - Part 3: Guide to the expression of uncertainty in measurement", IDT).

* [locTyn K MexayHapogHbiM U 3apybekHbIM AOKyMEHTaM, YNOMSIHYTbIM B TEKCTE, MOXHO MOMy4YuTb,
obpatmBLmnck B Cnyx0y nogaepxku nonb3osatenen. - Npumevanne narotosntensa 6asbl JaHHbIX.

MexgyHapoaHbln JOKyMeHT nogrotoeneH Pabodven rpynnon ISO/TAG 4/WG 3 MexayHapogHowm
opraHu3aumu no ctaHgaptusauum (ISO).

OdmumnanbHble 3K3eMNNspbl MeXAyHapodHOro CcTaHAapTa, Ha OCHOBE KOTOPOrO MOArOTOBMEH
HaCTOSILLMIA MEXIOCY4apCTBEHHbIM CTAHAAPT, M MEXAYHapOOHbIX CTaHOAPTOB, Ha KOTOPbIE AaHbl CCbINKA,
umetotcs B PegepancHOM areHTCTBE MO TEXHUYECKOMY PETyNIMPOBAaHUIO 1 METPONOrn

6 BBE[JEH BIEPBbIE
7 NEPEN3OAHME. Nionb 2018 .

UHpopmayusi 06 UBMEHEHUsIX K Hacmosiwemy cmaHOapmy rnybriukyemcs 8 €eXe200HOM
UHGbopMayUOHHOM yKasamere "HayuoHanbHble cmaHOapmbl” (Mo cocmosiHulo Ha 1 sHeapsi mMeKyuiezo
e2o00a), a mekcm usMeHeHUUl U MorpasokK - 8 EXEMECSHHOM UHGOPMaUuUOHHOM yKa3amerie "HayuoHarbHble
cmaHOapmbl”. B criydae nepecmompa  (3aMeHbl)  urlu OMMEHbl — Hacmosiueeo cmaHdapma
coomeemcmeytoujee yeedomrieHue 6ydem ornybriuUKO8aHO 8 eXEeMeCIYHOM UHGOPMayUOHHOM yKa3amerie
"HauuoHanbHblie cmaHOapmbi”. Coomeemcmeyrowlasi UHghopMmauusi, yeedoMIIeHUe U  MeKCMbl
pasmew,aromecsi makxe 8 UHGopMayUoHHOU cucmeme obuje2o rosb3o8aHus - Ha oghuyuanbHoM catime
®edepanbHO20 azeHmMcmea Mo MexXHUYEeCKOMy peayniuposaHuto U Memposoauu 8 cemu WIHmepHem
(www.gost.ru)

BHECEHbI: nonpaBka, onybrmkoBaHHas B MYC N 8, 2023 rog; nonpaBka, ony6rvkoBaHHas Ha
odhuumnanbHom cante PocctaHgapta Poccuu rst.gov.ru no coctosiHuio Ha 30.09.2024

[MonpaBkn BHECEHDBI N3rotoBMUTENEM 6a3bl AaHHbIX

AHHOTauuA

PykoBoAcTBO ycTaHaBnuBaeT obLiMe npaBuna OLEHVMBAHWS M NPeaCcTaBreHns HeonpeneneHHOCTM
N3MEpPEHNS TMPUMEHUTENbHO K LUMPOKOMY cCnekTpy u3amepeHnn. OcHoBol PyKOBOACTBa SBMSIOTCSA
PekomeHgauma 1 (CI-1981) MexayHapogHoro komuteta mep M BecoB (MKMB) n PekomeHngauusa INC-1
(1980) Pabouen rpynnbel Mo HeonpegeneHHocTn. Paboyas rpynna no HeonpegeneHHocT 6Gbina
opraHusoBaHa MexayHapogHbim 6topo mep u BecoB (MBMB) no nopydeHnio MKMB. PekomeHgauus,
pa3paboTaHHaa Paboyen rpynnon, ABNSETCA €OUHCTBEHHOW PEeKOMEHOAUMEN B OTHOLUEHMWN BbIPAKEHUS
HeonpeaeneHHoCTN M3MepeHNs, 0400PEHHON MEXNPaBUTENBLCTBEHHON OpraHn3aLmen.

PykoBoacTBo pa3paboTaHo oObeanHeHHoN paboyen rpynnon akcnepToB, HasHadeHHbIx MBMB, NCO,
M3K n MO3M.

Crieaytolve ceMb opraHu3auminl nopgaepxanu paspaGoTky PykoBogcTBa, KOTOpoe MnyGrmKyeTcst or
UX UMEHU:
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lﬂpmmeanMe K nsganmto 2008 r. B 2005 r. k ykazaHHbIM CEMW MeXOyHapOOHbIM OpraHvM3aumsm
npucoeanHunocb MexgyHapogHoe COTpyAHUMYECTBO MO akkpeauTauuu nadopartopun (UJTAK).

- MexxgyHapogHoe 6topo mep 1 Becos (MEMB);

- MexxgyHapogHas anektpoTexHuyeckas kommccus (MIK);

- MexayHapoaHasi heaepaums KnnHuyeckoii xummn (MOKX) 2 ;

2 MpumeyaHue k mnsgaduo 2008 r. B 1995 r. HaumeHOBaHUA Tpex MexayHapoOHbIX opraHu3auun

Obinn M3MeHeHbl. Tenepb 3TV OpraHM3auMM KMelT chneaylolwme HavmeHoBaHus: MexayHapoaHas
degepaumnsa KMMHUYECKON xmummm n nabopatopHon meauumHbl (MOKX); MexagyHapogHas opraHu3aumsi no
TeopeTuyeckon n npuknagHon xumum (MHOMAK), MexayHapoaHasi opraHvM3auusi no TeopeTudecKkon u
npuknagHon cpunsnke (UNKOTAIM).

- MexxgyHapogHas opraHu3auusi no ctaHgaptusauum (MCO);

- MexxgyHapogHbIn coto3 TeopeTmnyeckon n npuknagHon xmmum (UMKOMAK) 4.

2 MpumeyaHue k msgaHuo 2008 r. B 1995 r. HaumeHOBaHUSA Tpex MexayHapOOHbIX OpraHv3auun

Obinn M3MeHeHbl. Tenepb 3TM OpraHMsauMM KMelT cneaylolwme HavmeHoBaHus: MexayHapoaHas
denepaumnsa KNMHAYECKON XuMmn 1 nadopatopHon MeguumHbl (MOKX); MexayHapogHas opraHvMsaumsi no
TeopeTuyeckon n npuknagHon xumum (MHOMAK), MexayHapoaHasi opraHvMsauusi no TeopeTudecKkon u
npuknagHon cousuke (LNKOTAIM).

- MeayHapOZHbIl COl03 TEOPETUYECKON U NpUKaaHon dusnki (VFOMAIM) < ;

2 MpumeyaHue k mnsgaHuo 2008 r. B 1995 r. HaumeHOBaHUSA Tpex MexayHapoOHbIX opraHv3auun

Obinn  M3MeHeHbl. Tenepb 3TM OpraHM3auMM KMMelT crnegylolwme HavmeHoBaHus: MexayHapoaHas
denepaumnsa KNMHAYECKON Xummm 1 nabopatopHon MeguumHbl (MOKX); MexayHapogHas opraHvMsaumsi no
TeopeTudeckon n npuknagHon xummumn (UKOTMAK), MexagyHapogHas opraHu3auusi no TEOPETMHECKOW U
npuknagHon cdomsunke (UNKOTAIM).

- MexayHapogHas opraHu3sauus 3akoHogatensHon metponornn (MO3M).

Monb3oBaTteneli PykoBoacTBa NpurnalialoT NpucbinaTb CBOM 3aMedaHnst U NpearoXeHus B niobyto n3s
CEeMU yKasaHHbIX MeXayHapoAHbIX OpraHn3auui, Ybi agpeca ykasdaHbl Ha 06paTHON cTpaHuLe 06NOoXKM 3

3 MpumeyaHue k nsganuio 2008 r. B HacTosLLee BpeMs CCbifika Ha agpeca BOCbMU MeXOyHapOOHbIX

opraHv3auun, nogaepaslwmnx paspabotky PykoBoacTtBa, npuBefeHa Ha cante O6beanHeHHOro komuTteTa
no paspaboTtke pykoBoacTs B obnactn metponorum (JCGM): http://www.bipm.org/en/committees/jc/jcgm.

MpeaucnoBue k mexayHapogHomy AokymeHTy ISO/IEC Guide 98.3:2008
B 1978 r., npu3HaBas OTCYTCTBME MEXOYHAPOOHOrO €OMHCTBA MO BOMPOCY BbIPaKEHUS
HeonpeaeneHHoCT W3MepeHnsl, Hambonee aBTOpUTETHAs MeXOyHapogHas opraHu3aumst B obractu
meTponormn MKMB obpatunace B MBMB c¢ npocbboii paccmoTpeTb 3Ty npoGriemy COBMECTHO C
HaLMOHaNbHbIMU METPOSIOTMYECKUMIN NTabopaTopusiMy U NOArOTOBMTE COOTBETCTBYHOLLYIO PEKOMEHOALMIO.

MBMB nogrotoBuno noapobHyto aHKeTy u pasocnano ee B 32 HauuoHarbHble MeTporiornyeckie
nabopaTopuu, 3auHTEpPeCcOBaHHble B pa3spelleHMM AaHHOW npobnembl, a Takke ANS CBeAeHUs B NsATb
MexayHapoaHbix opraHu3auui. K Havany 1979 r. 6binm nonyyeHbl otBeThl M3 21 naboparopum [1]. Moutn B
KaXgoM OTBeTe nodyvepkMBanacb BaXXHOCTb YCTAHOBMEHUSA MPU3HAHHOW Ha MeXayHapoaHOM YpOBHe
npoueaypbl BbIPaXEHUS HEOMNpPeAerneHHOCTM M3MepeHns U OO0beOUHEHUS YacTHbIX COCTaBIISHOLLMX
HeonpeaeneHHoCTN B 0gHy obLLyto HeonpeaeneHHocTb. OQHako B TOM, kakon AormkHa ObITb 3Ta npolenypa,
eOQuHCTBa AOCTUTHYTO He Obino. [ng pewenns atoro sonpoca MBMB opraHvn3oBano BCTpedy, Ha KOTOPOM
npucyTcTBoBanm npeacrasutenu 11 HaumoHanbHbIX MeTponornyecknx naboparopuin. 3ta Paboyas rpynna
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no HeonpegeneHHocTn paspabotana PekomeHgaumto INC-1 (1980) "BblpakeHue akcnepuMeHTanbHbIX
HeonpegeneHHocTen" [2]. PekomeHgauus 6bina ogodpeHa MKMB B 1981 r. [3] u noatBepxaeHa B 1986 r.

[4].

3apayvy paspaboTkm nogpobHoro PykoBogcTBa, OCHOBaHHOIO Ha MOArOToBrEeHHON Pabouven rpynnow
PekomeHgaumn (koTopast sBMSIETCA CKOpee KpaTkon  (bopMynmMpoBKOM  OOLWMX  MPUMHUMIMOB, 4YeM
AetannavpoBaHHon MHCTpykumen), MKMB nepemano MexayHapogHOW opraHv3auuv no craHgapTuaauum
NCO, kotopas Morna B 6onbluen CTeneHn y4YecTb MOTPeBHOCTM, BO3HMKAOLIME U3 LUMPOKUX WHTEPEecOoB
NPOMBILLUNIEHHOCTN U TOProBIn.

OTBETCTBEHHOCTb 32 peleHNe Yyka3aHHOW 3adadn Obina BO3NOXeHa Ha  TexHU4eckyro
KoHcynbTatvBHyto rpynmy no metponorum (UCO/TAI 4), uenbio KOTOpoM B TOM 4ucrne SBRsieTcs
KoopauHauus paspaboTku pyKOBOACTB B 0bnactu namepeHun, npeactaensowmx obwui nHrepec gnsa MCO
W Opymx wecTn opraHmsaumi, kotopble Bmecte ¢ CO yyacteytoT B pabote MCO/TAI 4: MOK (napTHepa
NCO B obnacm mexayHapogHon crangaptu3aummn), MKMB u MO3M (gByx BCEMWMPHO MpW3HaHHbIX
MeXOyHapoaHbIX opraHn3aumni B obnactm metponomn); MKOMAK n UKOTATI (aByx MexayHapogHbIX COHO30B
B ob6nactn puankm n xummn) n MOKX.

WCO/TAI 4, B cBolo ouvepeapb, ydpeauna Pabouyo rpynny 3 (MCO/TAI 4/PI 3), cocTosdwyto 13
akcnepToB, npeanoxeHHelx MBMB, M3K, NCO n MO3M wu yTtBepxaeHHbIx npeacenatenem WCO/TAI 4.
Mepeq Hel Obina nocTaBneHa crnegytowas 3agada; paspabotarb pyKOBOOALWMI AOKYMEHT, Basnpyowmncs
Ha PekomeHgaunn Paboyen rpynnbl no HeonpegeneHHocTn MBMB, B koTopoM 6binv 661 chopMynmmpoBaHbl
npaBuna BblpaXXeHWs1 HeonpedeneHHOCTU M3MEPEHUs M KOTOPbIN MCMoMb3oBancs Obl opraHM3aumsaMmu u
cnyx6amu B obnactu ctaHgapTu3aunm, kanmbpoBku, akkpeamTaumm nabopaTopui, a Takke B METPONOrnu.

U,eJ'IbIO OaHHOro pykoBoacTBa AOJ1)KHO Obino cTaThb:

- obecneyeHne nNpenoOCTaBMNeHUs TMOMHOW WHGOpMaUMM O TOM, KaK TMoJydeHbl YTBEPXKOEHWS O
HeonpeaeneHHOCTN N3MEPEHUIA;

- CO34aHne OCHOBbI A5A MeXAQYyHapoa4HOro CornocTtaBieHNA pe3ysibTaTtoB |/|3|V|epeH|/||7|.

HacTtosilwwee nepsoe wusgaHue ISO/IEC Guide 98-3 oTmMeHseT u 3ameHseT "PykoBoacTBO MO
BbIPaXXEHWNIO HeonpegeneHHocTn unavepenun”, onybnmkoBaHHoe coBmecTHo MBMB, M3K, M®KX, UCO,
MIOMAK, NHOMAIM n MO3M B 1993 r. 1 nepensgaHHoe ¢ ncnpaenennamn B 1995 r.

BeeneHue

0.1 CoobweHnto 0 pesynbrate MU3MEpeHUs BenuuMHbl [OSKHA COMyTCTBOBATb HeKoTopas
KONMYEeCTBEHHAA XapaKTePUCTUKA KadecTBa pesynbTaTa M3MEPEHWI, YTOObl NpU MCMOMb30BaHWN OAHHOMO
pesynbTara BO3MOXHO ObINo OLEeHWUTb ero 4OCTOBEpHOCTb. bes Takon nHdopmMaumn pesynstaTbl U3MepeHui
Henb3A COMOCTaBUTbL HW ApPyr C APYroM, HW CO 3HaYEeHVUSMM, YKa3aHHbIMM B TEXHUYECKMX YCIOBUSAX WU
cTaHgapte. 10 TpebyeT Hanuuus NPOCTOA B NMPUMEHEHUM, MOHSATHOM M OOLLENpU3HaHHOW NpoLeaypbl,
MO3BONSOLLEN XapaKTepu3oBaTb KavyecTBO pe3ynbTata U3MepeHWin, T.e. OUeHUBaTb W BblpaXaTb €ro
HeoripederneHHOCMb.

0.2 ToHsTe HeornpedesleHHOCMU KaK KONMYECTBEHHOW XapaKTEPUCTUKU SBNSIETCA OTHOCUTENbHO
HOBbIM B MWCTOPUM W3MEPEHUWN, XOTS TMOHATUS [02PeWwHOCMU W aHanusa rozpewHocmel [aBHO
NCMonb3ytTCst B METPOSIONMYECKON NpakTuke. B HacTosiee Bpemsi obLLENPU3HAHHO, YTO Mocre Toro, Kak
Hal4eHbl OLIEHKM BCEX OXMOAEMbIX COCTAaBMISKOLUMX MOrPELIHOCTM U B pe3ynbTaT U3MEPEHUS BHECEHDI
COOTBETCTBYIOLLME NONPaBKK, BCE ELLE OCTAETCH HEKOTOPas HEONPEOENEHHOCTb B OTHOLLEHUMW MOYyYEHHOro
pe3ynbTara, T.€. COMHEHNE B TOM, HACKOMIbKO TOMHO OH COOTBETCTBYET 3HAYEHMIO N3MEPAEMON BESNTUYUNHBI.

0.3 lNopobHo Tomy, kak MexagyHapogHas cuctema egumnuy (CU), BGyaoyum cuctemomn npakTu4ecku
YHMBEPCAnbHOr0 UCMOMb30BaHWA, MNpMBHECNa COrfacoBaHHOCTb BO BCE Hay4Hble U TEXHUYECKMe
N3MepeHns, MexayHapogHoe eOMHCTBO B OLEHWMBAHWM M BbIPAXEHWM HEeOoMpedeneHHOCTU W3MepeHuUs
obecneumno 6bl OOMKHOE MOHWMAaHME M MPaBUSIbHOE MCMONb30OBaHWE LUMPOKOro Cnekrpa pesynbTaToB
M3MEepeHnin B HayKe, TEXHWKe, TOProere, MNPOMBIUMEHHOCTM W 3akoHogaTtenbcTBe. B ycnoBusx
MeXOyHapOAHOro pblHKA Ype3Bbl4aHO BaXHO, YTOObI METOA, OLIEHMBAHUSA U BbIPaXKEHNS HEONpeaerneHHOCTH
Obin eQHBIM BO BCEM MMUpe, a pesynbTarbl M3MEPEHWI, NPOBEAEHHbIX B pasHbiX CTpaHax, Oblnm nerko
COMocTaBnMbl Mexay cobon.
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0.4 VpoeanbHbiit MeTOd OLIEHMBAHUS W BbIpaXKeHUS HeomnpeaeneHHoCTU pesynbTata UaMepeHus
OOIMKeH OblTb yHUBEpCasbHbIM, T.€. NMPUMEHUMbIM KO BCEM BMAAM W3MEPEHWA U BCEM BUOAM BXOOHOW
VHJOpPMaLMK, UCTIONb3YEMO B U3MEPEHNSIX.

BenuuuHa, HenocpeacTBeHHO ncnornbldyemMada ana BblpaXxXeHna HeonpeneneHHoCTn, Ao KHa ObITh:

- BHYMpeHHe CO02racos8aHHoU, T.e. HEMNoCPeACTBEHHO BbIBOOAUTLCA W3 COCTaBMSOLMX ee
KOMMOHEHTOB W He 3aBUCETb OT TOro, Kak 3TV KOMMOHEHTbI TPYMMMPYHOTCS M Kak OHW JAenaTcs Ha
NOAKOMMOHEHTH;

- repeHocumoli, T.e. [ONYCKAOLWEW HEMOCPEACTBEHHOE WCMONb30BaHME HEOMNPEOENEHHOCTH,
Mosly4eHHON Ansi OOHOro pesynbTara M3MepPeHUsl, B KaYecTBe COCTaBMAILLEA HeonpeaerneHHOCTU Opyroro
N3MepeHnsi, B KOTOPOM UCMONb3yeTcs NepBbIf pesynbTar.

Kpome TOro, 3ayactyio B MPOMBILLNIEHHOCTN U TOProBIe, a Takke B 3paBOOXPaHeHWM U B cdepe
obecneveHnss 6e3onacHOCTM pe3ynbTaT WU3MepeHVUst [OMKeH ObiTb NpeacTaBfieH € yKasaHuem
OXBaTbIBaOLLErO €70 MHTEpBana, B Npefenax KoToporo, Kak MOXHO oxuaaTtb, OyaeT HaxoauTbesi Gonbluas
YacTb pacnpegeneHns 3Ha4YeHun, KoTopble 060CHOBaHHO MOryT ObiTb MPUNMCaHbI U3MEPSEMON BENNYNHE.
Takum obpasoM, maeanbHbI METOL OLEHMBaAHUSA U BbIPAXKEHUSI HEOMNPeaeneHHOCTU U3MEePEHNs OOMKeH
NpegocTaBnATb BO3MOXHOCTb YKa3aTb TakoOW MHTEpBarn, B YacTHOCTW, KOTOpbIA Obin Obl AENCTBUTENBHO
OnNM3oK K 4oBEPUTENBHOMY MHTEPBAIy C 3afaHHbIM YPOBHEM [OBEPUS.

0.5 MNopxopn, Ha KOTOpoM 6a3vpyeTCs HACTOSILLMIA PYKOBOASLLMIA JOKYMEHT, U3NOXeH B PekomeHaaumm
INC-1 (1980) [2] PaGouen rpynnbl No HeonpeaeneHHocTH, opraHnsoBaHHon MBMB no nhuumnatmese MKMB
(cm. npegucnoeue). [aHHbM nogxond, OOOCHOBAHHOCTbL KOTOPOro OOCyxpaetcs B npunoxenHun E,
COOTBETCTBYET BCEM BbllLeyKa3aHHbIM TpeboBaHusM. JTOrO Henb3s ckasaTb O OOnbLUMHCTBE Opyrux
ncnomnb3yembix B HacTosilee BpeMs metogax. PekomeHgaums INC-1 (1980) 6bina opobpeHa M BHOBb
noateepxaeHa MKMB ero cobctBeHHbiMM Pekomengaumen 1 (Cl-1981) [3] u Pekomengauuen 1 (Cl-1986)
[4], nepeBog koTOpbiX MpuBedeH B npunoxeHun A (pasgenbl A2 n A.3 COOTBETCTBEHHO). [lockomnbky
OCHOBOWM [Onsi HacTosiwero PykoBogctBa ocraeTcsa PekomeHgaumsa INC-1 (1980), ee nepeBog Takke
npueegeH B npunoxennn A (pasgen A.1).

0.6 KpaTkoe onucaHue MeToAa, YCTAHOBIIEHHOrO HAaCTOAWMM PYKOBOASALWMM OOKYMEHTOM MO
OLIEHVBaHWIO U BbIPaXXEHNIO HeomnpeaerneHHoCTU n3MepeHnii, npueedeHo B pasgene 8, a psa noapobHbIX
MOACHAIWMX nNpumMepoB - B npunoxeHun H. OcTanbHble MNPUNOXEHUS MNOCBALLEHbl: TepMUHaM,
ncnomnb3yembiM B MeTporiornm (npunoxeHne B), OCHOBHbIM TepMMHaM W MOHATMAM MaTemaTU4ecKow
ctatmcTukn  (npunoxenne C), COMNOCTaBMNEHUD MOHATUA "MCTUHHOE 3HayeHue", "MorpelHocTs” |
"HeonpegeneHHocTb" (MpunoxeHne D), npakTM4yeckoMmy pyKOBOACTBY MO OLIEHMBAHUIO COCTaBMSHOLLUX
HeornpeneneHHocTn (NpunoxeHne F), oueHMBaHUIO cTeneHen cBoGOAbI U YPOBHEN OOBEpUSA (MPUIOXEHUEe
G), wncnomb3yembiM OCHOBHbIM MaTeMaTuyeckum cumsonam (npunoxeHue J). B koHue [okymeHTa
npueeneHa 6ubnunorpadus.

1 O6nactb NpMMeHeHusA

1.1 HacTtosiwee Pykosodcmeo ycTaHaBnMBaeT oOLWpMe npaBufa OLEHUBAHUS W BblPaKeHUS
HeonpeneneHHOCTU M3MEpPEHUsl, KOTopble crnemyeT cobniogatb MpY M3MEPEHUSIX pa3HOW TOYHOCTU U B
pa3HbIX 00MacTsX - OT TEeXHUYECKMX W3MEPEeHW Ha npou3BoacTBe A0 dyHOAMEHTanbHbIX Hay4HbIX
nccnegoBaHuii. Mogxod, YCTaHOBMEHHbIA HACTOAWMM PykogodcmeoM, pacnpoCTPaHSIETCA Ha LUMPOKUN
CMEKTP M3MEPEHNN, BKNIOYasA Te, YTO UCMOMb3YIOT ANS:

- obecnevyeHnsi Tpebyemoro KayecTBa NPodyKLUMN U KOHTPONS Ka4ecTBa Ha Npou3BOACTBE;

NMPOBEPKM BbINONHEHUS TPpeGOoBaHNA 3aKOHOB 1 HOPMATUBHbBIX [OKYMEHTOB;
- NpoBefeHns pyHaaMeHTarnbHbIX U NPUKNagHbIX MCCReaoBaHU U pa3paboToK B HAYKE U TEXHUKE;
- KanubpoBKM 3TanoHoB W NpubOpPOB, a Takke MpPOBEeAEHWUs! WCMbITaHUA B COOTBETCTBUU C

HaUMOHanNbLHOM CXeMon obecnevyeHust €ONHCTBa I/I3MepeHI/IIZ (,El,ﬂﬂ obecneyeHns npocrnexmBaemocTtn K
HauuoHalrbHbIM 3TaJ'IOHaM);
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- pas3paboTku, noadepXkaHusi U CIMYeHNs MeXOYHapOAHbIX M HaUMOHambHbIX 3TarloHOB eauHAL
BENNYUH, BKNoYasi cTaHOapTHble 06pasLibl BELECTB 1 MaTepuanos.

1.2 HacTosiliee Pykoeodcmeo B NepByl0 OYepefb paccMarpuBaeT BblpaXKeHWe HeonpeaeneHHOCTH
N3MEPEHUS XOPOLLIO OfpedeneHHoN BenuYMHbI, XapakTepuayemon eauMHCTBEHHbIM 3HadeHueM. Ecrm
npeamMeT W3yYeHUs Hemb3s O0XapaKTepu3oBaTb €OUMHCTBEHHbIM 3HauYeHWeM, a Mullb HEKOTOpbIM
pacnpeneneHMemM 3HayYeHUid MMM ecrii OH XapaKTepusyeTcs 3aBMCMMOCTHO OT odHoro urm Goree
napameTpoB (Hanpumep, nNpeacTaBnAeT CoBoii BPEMEHHOM MPOLEecc), TO U3MEepaeMbIMA BernmuMHamu,
TpebyeMbIMU ANS ero onvcaHus, ABNATCS NapaMeTpbl pacnpeaeneHns Unu 3aBncuMocTu.

1.3 Hactoswee Pykogodcmeo pacnpoCTpaHSAeTCs Takke Ha OueHMBaHMe U BblpaKeHue
HeornpeaeneHHOCTU pPesyrbTaroB TEOPETUYECKUX PacyeToB M UCMbITaHWW, METOOO0B U3MEPEHUI, aHanuia
CNOXHbIX cucTeM. [lockonbky B TakAX [MPUMNOXEHUSX pesyrbTaT OUEeHUBaHUS BEMUYMHBLI U €ero
HeonpeaeneHHoCTb MOryT 6bITb YMO3PUTESbHLIMU U MOMIHOCTBLIO OCHOBAHHLIMUW Ha MMNOTETUYECKNX AaHHbIX,
TO TEPMUH "pesynbTar n3mepeHuin”, NCrnosnb3yembin B HacTosiLeM PyKOBOACTBe, criefyeT TOrnkoBaTh B 3TOM
©ornee LWMPOKOM KOHTEKCTE.

1.4 HacTtosiwee Pykogodcmeo ycTaHaBnMBaeT oblme npaBuiia OUEHMBAHUS U BbIPaKEHUS
HeonpeaeneHHOCTN U3MEPEHUS N HE COOEPXKMT NOAPOGHbIX YKa3aHU AN KOHKPETHbIX naMepeHuin. B Hem
He paccMaTp1BaeTCsl Takke BOMPOC, KakMM 0Opa3oM MorlyYeHHas OLeHKa HeonpeneneHHOCTU pesyrbrarta
KOHKPETHOrO M3MepeHus MOXET ObTb MCMONb3oBaHa B [anbHENWeM, Hampumep, Ans BbiBoga O
COMOCTaBMMOCTN [OaHHOro pesynbTaTa C pesynbTaTamyM aHarormuyHbiX W3MEepeHun, AN YCTaHOBIEHUS
JOMYCKOB B TEXHOMOMYECKOM Mpouecce, Ans 3aKM4YeHuss O COONIAgeHuM wunm  HecoOnoaeHum
yCTaHOBNEHHbIX TpeboBaHnn GeszonacHocTU. [logobHble BOMPOCHI, CBSA3a@HHbIE CO  CRELUMUYECKMMU
obnacTamMun M3MepPEHUn UM C KOHKPETHBLIM UCMOSIb30BAHNEM KONTMYECTBEHHbBIX OLIEHOK HEOMPEAENeHHOCTH,

MOryT paccMmaTpuBaTbCA B ApPYMX CTaHdapTax, OCHOBaHHbIX Ha HacTosiem PyKosoOc:mee1 . Tawme

CcTaHaapTbl MOTyT MpeaAcTaBnsATb COOOM YNpoLLeHHble BEpCUM HacTosLwero Pykogodcmea, HO OHU [OSKHbI
cogepxaTb B cebe Bce HeobXoauMble CBEOEHUS, UCXOAA U3 TPebyemMoro ypoBHSI TOYHOCTM U CIIOXHOCTU
N3MepPEHNIA, Ha KOTOPbIE OHM PacMpPOCTPAHSAIOTCS.

1 MpumeyarHne k msgaHuo 2008 r. Psag Takmx OOKYMEHTOB OOLLEro M 4YacTHOrO XxapakTepa Yxe

onybnmkoBaH. He npeTeHaylOWMM Ha NOMHOTY MepeyveHb NoAoOHbIX OOKYMEHTOB MOXHO HalTW Ha canTte
http://www.bipm.org/en/committees/jc/jcgm/wg1_bibliography.html. Kpome Toro, nepeyeHb AencTBytOLLMX
OOKYMEHTOB, CCblNalowmxcss Ha PyKOBOACTBO MO BbIPXEHWIO HEONpPeAerneHHOCTU W3MEpPEeHUN, MOXHO
nonyy Tb, BOCMOMb30OBaBLUMCbL  MOMHOTEKCTOBbIM  MOMCKOM  Ha  cantax  http//www.so.org/ n
http://www.iec.ch/.

MpumeyaHme - BoaMOXHbI CIlydau, Korga KOHLEeNUMsi HeonpeaeneHHoCT! N3MEpPEHUS HENMPUMEHMa B
nonHoM ob6bemMe, HanpMMep, Npu onpeaerneHnn TOYHOCTM MeToAa UCMbITaHUI (CM., Hanpumep, [5]).

2 TepMUHBbI 1 onpegeneHus
2.1 O6wue meTponornyeckme TEPMUHbI

Onpepenenve psiga obwmx METPONOrMYECKMX TEPMUHOB MO TemaTuke Hacrtoswero Pykosodcmea,
Taknx Kak "namepumas BenuuuHa", "mamepsiemass BenuuuHa" M "MOrpewHocTb n3mvepeHus’”, NpuBeoeHo B
npunoxenun B. 3tn onpeneneHns B3ATbl N3 MexOyHapoOHO20 €/108apsi OCHOBHbIX U OBUWUX MEePMUHO8 8

memporioauu [6] 4 Kpome Toro, B npunoxeHnn C npuBedeHbl OMpeaeneHns psifa OCHOBHbIX
CTaTUCTUYECKMX TEPMUHOB, B3ATbIX Oonbwen dactbto u3 1SO 3534-1 [7]. Koroga oguH wn3 3Tux
METPOMOrMYECKAX NN CTaTUCTUYECKUX TEPMUHOB (MM TEPMUHOB, BIM3KO C HUMK CBSI3aHHbIX) BCTpeYaeTcs

B TeKCTe BrepBble (HaunHas C pasgena 3), OH BblAeNAeTCHa MOMYyXMPHbIM LWPMATOM, a B CKOOKax
npuBOAUTCS HOMEpP nogpasaena, B KOTOPOM AaHO ero onpeaernexHve.

E Mpumeuarne k nsganuo 2008 r. TpeTbe usgaHne cnoapsi onybnmkosaHo B 2007 r. kak ISO/IEC

Guide 99 "MexayHapogHbii cnoBapb Mo MeTporiomn. OCHOBHLIE M 0OLUME MOHATUS U CBA3AHHbIE C HAMM
TepmuHbl" [ISO/IEC Guide 99, International vocabulary of metrology - Basic and general concepts and
associated terms (VIM)].

Beuay ocobon BakHOCTV AN HAacToswero Pykogodcmea TepMmHa "HeonpeaeneHHoCcTb namepeHuns”
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€ro onpeferieHve aHo Kak B npunoxeHun B, Tak n B 2.2.3. OnpegeneHnsa apymx Hambonee BaxHbIX Ans
HacTosiero Pykosodcmea TepmuMHOB AdaHbl B 2.3.1-2.3.6. B 3mmx nogpasgenax Tak e, Kak UM B
npunoxennsax B u C, BbiaeneHne B TepMUHE CrioBa CkobKamMyM O3HA4YaeT, YTO AaHHOE CIOBO, €CNU TOSbKO
3TO He NPMBOOUT K NyTaHuLEe, MOXET ObITb OMyLLEHO.

2.2 TepMuH "HeonpeneneHHOCTb"
MoHsTME HeonpeneneHHoCcTM NogpPodHO paccMmaTtpuBaeTca B pasgene 3 u npunoxenun D.

2.2.1 CnoBo "HeonpegerneHHoCTb" O3HA4YaeT COMHEHWE, U, Takum obpa3om, B LUMPOKOM CMbICE
"HeonpegeneHHOCTb M3MepeHus" O3Ha4vyaeT COMHeHMe B [OCTOBEPHOCTW pesynbTata  W3MepeHus.
CneumanbHble TEPMUHbI ANS BEMUYMH, XAPaKTEPU3YIOLMX KONMMYECTBEHHYIO MEPY TaKoro COMHEHWS
(Hanpumep, CTaHOapPTHOIO OTKITOHEHWUS), OTCYTCTBYHOT, MO3TOMY CIIOBO "HEonpeaeneHHOoCTh" UCNOoNb3YT U
B YKa3aHHOM LLUMPOKOM CMbICIIE, U B CMbICIIE HEKOTOPOW KONMMYECTBEHHOW MEpbI.

2.2.2 B HacTosiweM Pykogodcmee CnoBo "HeonpeaeneHHoCTh", ncnonb3yemoe 6e3 npunaratenbHoro,
OTHOCUTCSA KakK K OOLLeMYy TMOHATMIO HeonpeneneHHOCTU, Tak U K MoObIM  KONMYECTBEHHBIM Mepam
HeonpeaeneHHocTn. Ecnn HeobxooMmMo YyTOUHWUTbL, Kakas KONMYeCTBEHHash Mepa UMeeTcs B BuAy, TO Ans
3TOro UCMNorb3yeTcs COOTBETCTBYHOLLEE NpunaraTenbHoe.

2.2.3 [Ina npyumeHeHns B HacToswem Pykosodcmee v B MexayHapogHom cnosape VIM [6] (VIM: 1993,
cnoeapHasa ctatbsa 3.9) npuHATO criegytollee copmanbHoe onpegeneHne TepMmvHa "HeonpeaeneHHOCTb
namepeHus":

HeonpeaeneHHocTb (M3MmepeHus) [uncertainty (of measurement)]: lMapameTp, OTHOCAWMIACS K
pe3ynbTary M3MEPEHUsT N XapakTepuayowmin pa3dpoc 3Ha4YeHnn, KoTopble MOrmmM Obl ObiTb 06OCHOBAHHO
NpUnNMcaHbl N3MePSEMON BENUYNHE.

Mpumeyarme 1 - MNapameTpoM MOXeT ObiTb, Hanpumep, CTaHOAPTHOE OTKIOHEHUE (UM BenuyuHa,
NpPOoMNopLUNOHarnbHas CTaH4APTHOMY OTKIOHEHUIO) UMW MONyLMPUHA WHTEepBarna, KOTOPOMY COOTBETCTBYET
3afaHHbIA YPOBEHb O0BEPUSI.

MpumevaHne 2 - HeonpegoeneHHOCTb W3MEpPEHWS, Kak MpaBuUIo, BKMOYaeT B cebsA  MHOro
COCTaBNAWMX. HekoTopble N3 HUX MOTYT ObiTb OLIEHEHbI U3 CTATUCTUYECKOro pacrnpeneneHns pesybTaToB
psga W3MepeHUh M onvcaHbl BbIGOPOYHBIMKA CTaHAAPTHLIMKU OTKMOHEHUSMW. [pyrMe cocTaenstolme,
KOTOpble TaKkke MOryT ObiTb ONMMCaHbl CTaHOAPTHLIMU OTKIOHEHUSIMX, OLEHUBAIOT, UCXOOS U3 OCHOBaHHBIX
Ha OrbITe NPEeANoNOXEHNA UINU MHOW MHOPMaLIMK O BUAE 3aKoHa pacnpeaeneHus.

Mpumevanne 3 - T[pegnonaraeTcs, 4TO pesynbTaT M3MEPEHUs HBNSAETCA fyudllend  OLeHKOW
n3MepsieMo BEMMYMHbI, a BCe COCTaBNsIOWME HeOonpedeneHHoCTW, BKIoyass OOyCnoBreHHble
cuctematmdeckumn  acpdektammn  (pa3HoOro poga MonpaBkaMu, MCMNOMb3yeMblM 3TanoHOM CpaBHEHUS),
BHOCSIT BKMaf B pa3bpoc 3Ha4YeHNn N3MepsieMon BENMUYMHbI.

2.2.4 OnpepeneHne HeonpedereHHOCTM W3MEPeHWsi, npuBedeHHoe B 2.2.3, aBndeTcsa paboumm,
NpUBS3aHHbIM B NEPBYI0 o4Yepedb K MOHATUAM pesyrbTata U3MEPEHUS U OLEHKU ero HeonpeaeneHHOCTU.
OpHako OHO He MPOTUBOPEYUT UCTIONB30BaHNIO MOHATUSA HEoNpeaerneHHOCTU N3MEPEHUI B ApYMX CMbICHax,
TaKMX Kak:

- Mepa BO3MOXHOW MOrPeLIHOCTN OLIEHKA W3MepseMOo BernuUMHbI, MOMy4YeHHON Kak pesynbTar
N3MepeHus;

- OUEHKa, XapakTepusylolwas AuanasoH 3HadeHun, B npegenax KoTOporo HaxoguTcs MCTUHHOe
3HayeHue namepsiemon senuumHbl (VIM: 1984, 3.09).

XoTta oba 3TuMx TPagWLUMOHHO WCMONb3yemMblX MNpPeAcTaBfieHns CrpaBeasiMBbl Kak umaeanuaauus,
OCHOBHOW aKUEHT B HUX CAenaH Ha Heu3eecmHbie BENMYUHbLI: "MorpellHocT” pesynbrata UamMepeHns u
"MCTUHHOE 3Ha4yeHue" n3mepseMort BeNMUMHbI (B MPOTMBOMOMOXKHOCTb M3BECTHOW OLEeHKE 3TON BeNMYMHbI)
COOTBETCTBEHHO. TeM He MeHee, He3aBUCMMO OT TOro, KakOW CMbICN BKNaAablBalOT B MOHATUE
HeornpeaeneHHOCTU, AN OLeHMBaHWUS COCTaBNSLWEN HeonpedeneHHOCTU Bcerga UCMonb3yloT OgHM U Te
e JaHHble 1 nmetroLytocs nHdopmMaumio (cM. Tarke pasgen E.5).
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2.3 TepMuHbI, BBoguMble Pykogodcmeom

Kak npaBuno, nosicHeHus TepMUHOB, BBOOAMMBIX HacTosAWMM PykogodcmeomM, AaHbl MpU WX NepBOM
ynotpebneHumn B TekcTe. OaHako Ana yanobcTea nonb3oBaHnsa Pykogsodcmeom onpeaeneHnst aTux TepMUHOB
cobpaHbl B HAacTosILLEM Moapasaene.

MpumeyaHne - bonee norHoe paccMOTpeHWe BBOAMMBLIX B HacTosLeM Mogpasgerne TepMUHOB
cogepxuTcs: ons TepmunHa no 2.3.2 - 8 3.3.3 u 4.2; ana TepmuHa no 2.3.3 - B 3.3.3 n 4.3; ansa repMmHa no
2.3.4 - B pasgene 5 [cM. Takke dopmynbl (10) n (13)]; ans TepmuHa no 2.3.6 - B pasgene 6.

2.3.1 craHpapTtHaa HeonpepeneHHocTb (standard uncertainty): HeonpegeneHHocTb pesynbTara
N3MepeHus, BblpaXKeHHast B BUAE CTaHAapPTHOroO OTKIOHEHMS.

2.3.2 oueHuBaHue (HeonpepeneHHoctn) Tuna A [Type A evaluation (of uncertainty)]: Metog
OLIEHNBAHWS HEOMpPeAEeNeHHOCTM MyTeM CTaTUCTUYECKOro aHann3a psaa HabnoaeH .

2.3.3 oueHuBaHue (HeonpepeneHHoctn) Tuna B [Type B evaluation (of uncertainty)]: Metog
OLIEHVBaHWSI HEOMPEAENEHHOCTH, OT/IMYHBIA OT CTAaTUCTMYECKOTO aHanuaa psiga HabnoaeHniA.

2.3.4 cymmapHasi CTaHpapTHaa HeonpepgeneHHocTb (combined standard uncertainty):
CraHpoapTHas HeonpegeneHHoCTb pesynbTata WM3MEPEHWsl, MOMYYEHHOr0 W3 3HAaYeHWn psga apyrmx
BEMUYUH, paBHasi NONOXNTENbHOMY KBaJpaTHOMY KOPHIO B3BELLEHHOW CyMMbl OUCMNEPCUA UMM KOBapuauui
3TUX BENWYUH, BECOBble KO3(MUUMEHTBI MNpPM  KOTOPbLIX OMPEOENnsTCS 3aBUCUMOCTBIO  U3MEHEHUS
pesyrnbTarta U3MEepeHNs OT UBMEHEHWNI STUX BENUYUH.

2.3.5 pacwmpeHHasa HeonpegeneHHocTb (expanded uncertainty): BernmunHa, onpegensioLias
WHTEpBarn BOKPYr pesynbTara U3MEPEHWUS, KOTOPbIN, KaK OXuaaeTcs, coaepXuT B cebe Oonbluyt YacTb
pacnpefeneHnus 3HavyeHui, KOTopble C JOCTaTOYHbIM OCHOBaHMEM MOTYT ObITb NMpUMMMCaHbl U3MEPSIEMOWN
BEINNYNHE.

I"Ipmmeanl/le 1 - Oonto pacnpeneneHnsd, oxsarbiBaemMyro UHTEpBasioM, MOXHO pacCMaTpMBaTb Kak
BEPOATHOCTb OXBaTta Ui ypoBeHb JoBepua And gaHHOro nHTepeana.

Mpumeyanme 2 - UYToDObl COMOCTaBUTL WHTEPBANy, pPacCyYMTaHHOMY 4epe3 pPaCLUMPEHHYHO
HeonpeaeneHHoCTb, HEKOTOPOE 3HAYeHUEe YPOBHS 4OBepusi, Heobxoaumo caenatb B SSIBHOM MU HESABHOM
BUOE MpeanornioxeHne o popme pacnpepeneHvs, XapakTepudyemoro pesynbTaTtoM U3MEpPEeHns 1 ero
CYMMapHON CTaHOapTHOM HeonpederneHHOCTbIO. YPOBEHb AOBEPUS, NMOCTABMEHHbLIN B COOTBETCTBUE 3TOMY
NHTEpBary, MOXeT ObITb M3BECTEH TOMbKO B TON Mepe, B KOTOPOW OonpaBAaHo caernaHHoe Npeanosio)keHne o
dopme pacnpeneneHus.

Mpumeyarnme 3 - B naparpacde 5 PekomeHgauum INC-1 (1980) pacluvpeHHas HeonpedeneHHOCTb
Ha3BaHa obLLe HeonpeaeneHHOCTbHO.

2.3.6 koachdpmumeHT oxBaTa (coverage factor): KoadhdpmupeHT, Ha KOTOpbIA YMHOXaOT CyMMapHYH0
CTaHOapTHYI0 HeonpeaeneHHOCTb AS18 NOoNyYeHns paclLuMpeHHON HeoNpeaeneHHoCTH.

Mpnmedarme - KoadpdmumeHT oxeata 06bIMHO MPUHMMAET 3Ha4YeHNs oT 2 oo 3.

3 OCHOBHbI€ NOHATUA

JononHuTensHoe pPacCMOTPEHNE OCHOBHbIX MOHATUA MOXHO HalTu B npunoxeHun D, B koTopom
OCHOBHOE BHMMaHUE YyOerieHO BOMpocaMm COMnocTaefneHust (B TOM 4ucrie rpadouyeckoro) "MCTUHHOrO"
3HaYeHWs, MOrpeLIHOCTM M HeonpeaeneHHocTH, U B npunoxeHun E, roe uccnemytotcs HEOOXOQMMOCTb
pa3paboTkn u ctatuctudeckas 6asa PekomeHgauum INC-1 (1980), Ha KOTOpPOW OCHOBAHO HAacTosiLLee
Pykosodcmeo. B npunoxennn J npMBeneH CrioBapb OCHOBHbIX MareMaTtM4yeckMx CMMBOJSIOB, MCMOJb3yEeMbIX
B HacTosilwem Pykosodcmee.

3.1 NamepeHune

3.1.1 Uenbio wmamepeHus (B.2.5) gasnsetcs onpegeneHne 3Hadenusa (B.2.2) wusmepsiemon
BenuYuHbl (B.2.9), T.e. 3HadeHMs KOHKpeTHoM BenuuuHbl (B.2.1, npumevanne 1), KOTOpyld Hago
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naveputb. [loaToMy uM3MepeHUIo npedwecTByeT oOnpeaeneHne Wn3MepsemMon BenuuuHbl,  MeTtopa
usmepeHus (B.2.7) n meToanku usmepeHus (M3smeputensHon npouenypbi) (B.2.8).

MpumeyaHne - TepMuH "MCTUHHOE 3HadeHne" (cM. npunoxeHue D) He Mcnonb3yeTcsa B HACTOSILLEM
Pykosodcmee no npuumHam, ykazaHHbiM B D.3.5. TepmuHbl "3Ha4YeHne namepsieMmon BenmumHbl" n "MCTMHHOE
3Ha4YeHVe N3mMepsieMon BeNNYMHbI" paccMaTpuBaloTCS Kak 3KBUBaNeHTHbIE.

3.1.2 O6bluHO pe3ynbTaT U3MepeHus (B.2.11) aBnseTcs Tonbko anmnpokCMMauven UM OLEeHKOM
(C.2.26) 3Ha4eHMs1 N3MEPSIEMON BENMUUYMHBI U, TakuM obpasom, ByaeT NonHbIM TONMbKO B TOM Cly4vae, ecriv
OH COMPOBOXOAETCH yKkazaHNeM HeonpepeneHHocTu (B.2.18) aTol oueHku.

3.1.3 Ha npaktuke onpegeneHve (aeduHALMA) N3MEPSEMON BEMUYNHBI 3aBUCUT OT TpeboBaHMn K
TOYHOCTU U3MepeHus (B.2.14). Miamepsaemyto BenmumHy crniegyet onpenensTtb ¢ 4OCTaTOYHON NOMHOTON (C
y4eTOM HeobXOaMMON TOYHOCTU W3MEpEeHUM), YToDbl O BCeX MPaKTUYECKUX Lenen, CBA3aHHbIX C
NM3MepeHneM, 3HayeHne U3MepsieMo BenMMYMHbI OblMO €ANMHCTBEHHbIM. IMEHHO B TakoM CMbicrie
BbIpaXeHne "3Ha4yeHne n3mepsemMon BenmymHbl" NCnonb3yercs B HacToswem Pykosodcmee.

lMpumep - Ecnu OnuHy cmasibHO20 CMEP)XXHS1 HOMUHaslbHOU OJlUHbl 1 M HY)XXHO y3Hamb C
moYyHocmbio 0O MUKPOHa, Mo onpedesieHue u3MepsieMoll ee/uYuUHbl OOJ/DKHO 8KIIoYamb
memnepamypy u OaeJsieHue, npu KOmMopbIX OJIUHA cmMepXXHS OOJ/DKHa 6bimb u3MmepeHa. Takum
obpasom, onpedeneHue usmepsieMol eesludUHbl OO/DKHO UMemb 8ul: Hanpumep, OJIUHa CMEeP)KHS
npu memnepamype 25,00°C u daenerHuu 101325 MNa (¢ ykazaHuemM, 803MOXHO, Opy2Ux HeEO6X00UMbIX
napamMempos, Hanpumep, crocoba ornupaHusi cmep)xHsi npu usmepeHuu). OOHako ecnu OJiuHa
cmep)xHs Qo/mKkHa 6bImb NMasTty4YeHa ¢ MOYHOCMbI0 00 MusITUMempa, mo onpedesieHue uzmepsiemoul
eeJIUYUHBLI He mpebyem yKa3aHusi memnepamypbl, 0aesieHuUs1 U UHbIX aHas102Uu4HbIX ¢hakmopoes.

MpumedvaHne - HepgoctaTovyHO MonHoe onpegeneHne uaMepsieMor BenuyuMHbl MOXET MpUBECTU K
pOCTY COCTaBMSIOLLEN HEONpedeneHHOCTU, KOTopasi B 9TOM Crlyyae AOrmkHa ObMb BKIKOYEHa B OLLEHKY
HeonpegeneHHoCcTn pesynbTata namepennd (cm. D.1.1, D.3.4 n D.6.2).

3.1.4 Bo MHorux cryyasix pe3ynbTaT W3MepeHusi MoflyyalT Ha OCHOBe psiga HabnogeHwn,
BbINOMHEHHbIX B yCnoBusax noBropsiemocTu (B.2.15, npumedanue 1).

3.1.5 Tlpegnonaraetcs, 4YTO MNPUYMHOA W3MEHYMBOCTU pPe3yfbTaTtOB MOBTOPHbIX HabnwoaeHni
ABNAIOTCS BNusitowme BenmyYmHbl (B.2.10), OT KOTOpbIX MOXET 3aBUCETb pe3yrbTaT U3MEPEHNA U KOTOpbIe
HEBO3MOXXHO MOAAEPKNBATL B TOYHOCTU NMOCTOSIHHLIMM.

3.1.6 O4yeHb BaXkHO MpPaBUMBLHO COCTaBUTL MaTeMaTU4ecKyld Modefb, C MNOMOLLL KOTOPOW
COBOKYMHOCTb MOBTOPHBLIX HabnogeHui npeobpasyetcsa B pe3ynbTal U3MEPEHWs, MOCKOMbKY MOMUMO
HabntogeHun B Hee 0ObIMHO HEOOXOOMMO BKIOYaTb Pas3nuyHble BIUSIOLIME BENUYMHDBI, TOYHbIE 3HAYEHUS
KOTOpbIX HEM3BECTHbl. JTa HEM3BECTHOCTb BHOCWT BKMNag B HEOMPEAENeHHOCTb pesyrbTarta U3MepeHui
Hapsioy C M3MEHYMBOCTBIO PE3yNbTaTOB MOBTOPHBLIX HAbMOAEHUI N C HETOYHOCTBIO CaMO MaTeMaTUYECKon
Moaenu.

3.1.7 B HacToswem Pykosodcmee namepsiemas BernMuMHa pacCMaTpyMBaEeTCH Kak ckansp, T.e. ee
3Ha4YeHne BbIPaXaeTCH €aUHCTBEHHbIM 4McroM. PacnpocTpaHeHne Ha cryyal CBA3aHHbIX Mexay cobown
BENWYMH, oOnpeensieMblX OLHOBPEMEHHO B OAHOM MW3MepeHuun, TpebyeT nepernTV OT PacCMOTPEHMS
n3mepsiemoln ckansipHonm BermuuHbl u ee gmucnepcum (C.2.11, C.2.20, C.3.2) Kk n3mepsseMon BEKTOPHON
BenuuMHe u kosapuaumoHHon matpuue (C.3.5). B HacTosiwem Pykosodcmee wnaMmepeHne BEKTOPHOWN
BENNYMHBI paccMaTpuBaeTCs TONbKO B npumMepax (cm. H.2, H.3 n H.4).

3.2 MNorpewHoOCTH, criy4arHbie U cuctemarmyeckme 3cpdekTbl, NonpaBku
3.2.1 NorpewHoctb (B.2.19) pesynbtata wu3mepeHna obBycnosreHa HeCOBEPLUEHCTBOM
n3mepuTenbHOM npoueaypbl. TpaguUMOHHO MOrPELLHOCTbL PacCMaTpMBalOT Kak CYMMY ABYX COCTaBNSAOLLYMIX:

cny4anHou (B.2.20) n cucremaruyeckom (B.2.21).

I'Ipmmeanme - nOI’peUJHOCTb ABNAeTCA naeann3nmpoBaHHbIM MNMOHATUEM, MOCKOJIbKY Ha MpakTuke ee
TOYHOE 3Ha4YeHne Hen3BeCTHO.

3.2.2 lNpepgnonaraeTtcs, YTO CriydanHas MOrpeLHOCTb BO3HUKAET M3 HenpeackadyembiX BPEMEHHbIX
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UNM NPOCTPaHCTBEHHbIX U3MEHEHWUI BUSIOLMX BermunH. CneacTBMEM TakMX M3MEHEHWI, HasblBaeMbiX
hanee cry4valiHbiMu 3athghekmamu, SBNAITCA MW3MEHEHUS W3MEPSIEMON BENUYMHBbI NPU  MOBTOPHbIX
HabnoaeHnsX. XOTs CryyariHyo NOrpeLlHOCTb pesynbTara M3MePeHUs HEMb3a KOMMNEHCMPOBaTb BBEAEHNEM
nonpaekW, €€ MOXHO YMEHbLUMTb, YBENUUMB 4ucno HabmnogeHur. Martematudeckoe oxupaHue
(oxxnpaemoe 3HaveHue) (C.2.9, C.3.1) cnyyaiHOM NOrpeLLHOCTN PaBHO HyITHO.

MpumeyaHmne 1 - BeibopoyHoe cTaHOapTHOE OTKIOHEHME CpeaHEero apugMeTYECKoro 3Ha4eHus psaga
HabnogeHwn (cm. 4.2.3) He ABMSETCA CrydanHON MOrPeLlHOCTBH0 cpedHero 3HadeHns (cm. 4.2.1), xots
Takoe TOMNKOBaHWE BCTpeYaeTcs B HEeKOTOpbIX Mybrmkaumsx. Ha camom fdene aTa BenMunHa SBNSETCH
Mepon HeornpedesileHHOCMU CPEQHEro 3HayeHusi, ODYyCNoBMEHHOM cryYamHbiMM 3addoektamun. TodHoe
3HayeHne MOorpeLHOCT! CpedHero 3HayeHusi, OOyCroBneHHoW aTMmM addekTamu, He MOXeT ObImb
N3BECTHO.

MpumeyaHne 2 - B HacToswem Pykogsodcmee yaensetcs 6onbllioe BHAMaHNe pasnnynio TEPMUHOB
"norpeLuHocTb" 1 "HeonpeaeneHHocTL" . TN CNoBa He SBMASKOTCA CUHOHMMaMW, OTPaKAKT Pa3Hble MOHATUS,
N UX He criegyeT NyTaTb APYr C APYrOM UM UCMONb30BaTh B HEMPABUTbHOM 3Ha4YeHUMN.

3.2.3 CuctemMaTMyecKyto MOrpeLlHOCTb, Tak e KaK U CryvyanHyto, Hemnb3s YCTPaHUTb MOSTHOCTLIO, HO
3a4acTyr0 MOXHO YMEHbLUNTL. Ecnn cuctematnyeckas norpelHoCTb BO3HUKAET B pe3yfbTate M3BECTHOro
OENCTBMA BMUSIOLLEN BENMMUUHbBI Ha pe3ynbTaT u3MepeHns (oanee - cuctematmdeckoro addekra), To 310
BMNSHNE MOXHO KOMMYECTBEHHO OLEHWTb W, €CNM OHO CYLLUECTBEHHO MO CpaBHeHW0 C Tpebyemoiw
TOYHOCTBIO M3MepeHns, BHeCTU monpaBky (B.2.23) umim nonpaBo4HbIn koadduumeHT (B.2.24) anga ero
komneHcauwuu. [NpegnonaraeTcs, YTO NOCNe BHECEHNS MOMPaBK/M MaTeMaTnyeckoe oxvaaHne norpeLuHocTu,
0bycnoBreHHoW cuctemaTniecknm adpekTom, CTaHOBUTCS PaBHbIM HYIIO.

MpumeyaHme - HeonpepeneHHOCTb MOMNpPaBky, BHOCUMOW B pe3yribTaT U3MEpPEHUs Orst KOMMeHcaumm
cuctemarmdeckoro adpdekta, He SABNAETCA CUCTEMATUYECKOW MOrPELHOCTbI0 (4acTo  HasbiBaeMou
CMELLIEHNEM) pe3ynibTata U3MEpPeHNs, CBs3aHHOM C 3TUM 3dEKTOM, Kak ee mHorga onpegenstoT. Ha
camMoM Jerne OHa npeacTaBnseT cobon mepy HeonpegeneHHOCTU pesynbTaTta M3-3a HEeMOSTHOro 3HaHWA O
Tpebyemom 3HadeHun nonpaBku. [lOrpelwHoCcTb, MOSABMSALWAACA OT  HEMOMHOW  KOMMEHcauum
cuctemarmyeckoro adpdpekta, He MoxeT OblTb M3BECTHA TOYHO. TepMuHbl  "MOrpelHocTs”  ©
"HeonpegeneHHOCTL" criegyeT MCNonb3oBaTh NPaBUIBHO U CReauTb 3a TeM, YTODbI HE MyTaTb UX.

3.2.4 [lanee npegnonaraeTcs, YTO NPUHATbI BCE Mepbl ANSA BbIABNEHNSA 3HAYMMbIX CUCTEMATUYECKNX
3)(PEKTOB N COOTBETCTBYHOLLME NOMPABKMA BHECEHLI B pe3ynbTaT M3MepPEeHus.

lMpumep - B pe3ynbmam u3mepeHusi nadeHUs1 HanpsiKeHusl (u3mepsieMasl eesludUHa) Ha
8bICOKOOMHOM pe3ucmope B6HOCSAM ronpaeky, O06yC/I08/IeHHY KOHEYHbIM 3JIEKMPUYECKUM
conpomueJsieHUeM eosibmMempa OJis1 YMeHbUWeHUs1 cucmeMamu4yecko20 3ghghekma, ebi38aHHO20
npucoeduHeHueM eonibmMmempa. [MnAa  ebl4YuC/IeHUs1  MoMnpaeKku  UCMosb3YoMm  3HavyeHust
conpomuesieHUll eosibmMempa U pe3ucmopa, Komopbie Mnony4YeHbl 8 pe3ynbmame Apyaux
usMepeHull u camu codep)xam HeornpedesieHHOCMU. dmu HeornpedeslIeHHOCMU yYumbigarom rnpu
ouyeHusaHuu cocmaseJsisirouell HeoripedesleHHOCMU U3MePEeHUs nadeHusi HanpsXeHusl, cesi3aHHol ¢
eHocumoll nonpaekoli U 8 KOHEeYHOM cYyeme C cucmemMamuyeckum 3ghghekmom ecsedcmeaue
KOHEe4YHO20 3/1IeKmpUYecKo20 COMpomuesieHusi 80J1bMMempa.

MpumedaHme 1 - YacTo ¢ uenbio UCKIYNTL cucTeMmartndecke 3ddekTbl n3mepuTernbHble Nprubopbl 1
CUCTEMbl HacTpamBaltT UM KanubpyrT C UCMONb30BAHMEM 3TarOHOB M CTaHAAPTHbIX 0OpasLoB, O4HAKO
Nnpv 3TOM CriedyeT Y4UTbIBaTb COCTaBNSAOLLME HEONPEOENeHHOCTU, BHOCMMbIE 3TaNOHaMM U CTaHAAPTHLIMA
obpasuamu.

Mpumeuarne 2 - Crniyvan, korga nonpaBky Ha M3BECTHbIM 3HAYMMbIN CMCTeMatTndeckui addexT He
BHOCAT, paCCMOTpPEH B NpumedaHin kK 6.3.1 n B F.2.4.5.

3.3 HeonpeageneHHOCTb

3.3.1 HeonpepeneHHOCTb pe3ynbrata U3MepeHns OTpaXkaeT OTCYTCTBUME TOYHOrO 3HaHWS 3Ha4YeHUs
N3mepsemMon BenMUnHbl (CM. 2.2). PesynbTaTr naMepeHus nocre BHECEHNSA B HEro nonpaBkuM Ha U3BECTHbIE
cuctematmyeckme 3pdekTbl OCTAETCA TOMbKO OUEHKOU 3HaYeHUs U3MEPSIEMON BENUYMHBI, MOCKOSbKY
COOEPXKMT HEOMPEOENEeHHOCTU, CBSI3aHHble CO CryyaliHbiMyU 3dekTamMm M HETOYHOCTBIO MOMPaBKU
pesynbTarta Ha cuctematTndeckue apdekTbl.
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MpumeyaHne - MoxeT okasaTbCs, UYTO pesynbTar M3MepeHus (nocrne BHeceHusa nonpaeku) Gyaer
oYeHb OnM3KMM K 3HAYEHVI0 M3MEpPSeMON BEMMUMHBI M TEM CaMbiM MMETb MNpPeHeGpPexuMo Maryio
MOrPeLLHOCTb. JTY HEUCKIYEHHYI0 Marnylo CUCTeMaTUYeckylo MOrpeliHocTb He credyeT nyTatb C
HeonpeneneHHOCTLI0 pesynbTarta M3MepeHus.

3.3.2 PazHoobpa3ne MCTOYHUKOB HEoNpedereHHOCTU U3MEPEHUIA BKITIOYaET B ceOsi:
a) HeMomnHoe onpeaeneHne N3mepsaseMon BENMYNHBI;
b) HecoBepLUEeHHYIO peanu3aumio onpeaeneHns N3mMepsemMon BeNnUnHbI;

C) Hepenpe3eHTaTUBHOCTb BbIGOPKM (M3MEpeHUsT MpPoBOASAT Ha obpasue, He NpeacTaBnsoLLEM
N3MEPSIEMYIO BEMUYNHY);

d) HETOYHOE 3HaHWE BIMSHUS YCNOBUIN OKpYXKatloLLen cpefbl Ha pesynbTar U3MEpPEHUsT UM HETOYHOE
n3MepeHne BENMYNH, XapakTepn3yoLnX 3TN YCIoBUs;

e) cybGbekTMBHasa cucTeMatnyeckas NorpellHocTb (BHOCMMas onepaTopoM MpU CHATUM MokasaHWun
aHarnoroBbIxX Np1GopOoB);

f) kKOHeYHy0 paspeLuatoLLyto CNocobHOCTbL MK NOPOTr YYBCTBUTENBHOCTM Npnbopa;
g) HETOYHble 3HaYeHUs], NPUNMCaHHbIe 3TanoHaMm U cTaHA4apTHbIM obpasuam;

h) HeTouHble 3HaHUS PU3NYECKMX KOHCTAHT M ApYyrMxX napameTpoB, MOMYYEHHbIX U3 CTOPOHHMX
WCTOYHMKOB W UCTIONb3yeMbiX Npy 06paboTke AaHHbIX;

i) annpokcumauuM W MpPeanosriokKeHWsl, MWCronb3yemble B MeTode W METoauKe W3MEepeHuit
(n3amepuTeEnbHOM Npouenype);

j) N3MEHYMBOCTb B MOBTOPHLIX HAbMOAEHNAX NpU, Kasanocb Obl, HEM3MEHHbIX YCIOBUAX U3MEPEHUI.

OTN UCTOYHMKM Heobs3aTenbHO SABMSAOTCH HE3aBUCUMbIMU, HaMpUMeEpP, HEKOTOpble U3 UCTOYHWUKOB,
yKasaHHbIX B NepeYmcrieHusix a)-i), MoryT BHOCUTb BKMag B UCTOYHUK, YKa3aHHLIA B nepe4yucriedmn j). Ecnm
Kakom-nmbo cuctematmyeckn adpdekTt He Obll BbISBEH, TO OH HE MOXET OblTb YYTEH B OLEHKe
HeonpeaeneHHoCTN pesyrbTaTta M3MEpPEHNs, XOTH U BHOCUT BKNad B MOTPELIHOCTb M3MEPEHMSI.

3.3.3 PekxomeHgaums INC-1 (1980) Paboden rpynnbl No HeonpeaoeneHHOCTU pasgensier
COCTaBnsALLMe HeonpeaeneHHoCTM Ha ABe KaTeropuy B 3aBUCUMOCTVM OT MeTOAa OueHVMBaHusA: no Tuny A
um no Tuny B (cMm. 2.3.2 n 2.3.3). 31a knaccudmkauma npumeHuMa TonbKo K HeorpederieHHocmu N He
SABNAETCHA 3aMeHOM Kraccudmkaumm NorpeLlHoCTM Ha CriydyanHyto U cucteMmaTtmieckyro. HeonpegeneHHoCTb
nonpaBkM Ha M3BECTHBIN cucTeMaTUYeCKii 3hAEKT MOXKET B HEKOTOPLIX Crydasx ObiTb OLeHeHa no Tuny A,
a B ApyrMx cnyyasx - no tmny B. To xe camoe OTHOCMTCA K HeonpedeneHHOCTW, OOyCroBneHHON
cnyyvanHeiMn acpdektamm.

Mpumeyanme - B psge nybnvkaumii COCTaBnsOWME HEONPEAENEHHOCTU Pa3fensioT Ha "crnydarHble"”
n "cuctematuyeckue”, cBa3biBasi UX C MOrPELLUHOCTSMU, BO3HMKAKOLLWMMMN, COOTBETCTBEHHO, U3 Cly4YalHbIX W
N3BECTHbIX cUCTEMaTMYECKNX adhdeKkToB. Takasa Knaccudmkaumsi COCTaBnNALWMX HeONpPeaeNneHHOCTU MOXET
NPUBECTN K HEOOHO3HA4YHOCTUM TOMKOBAHWUA MPU ee MpakTU4eckom npumeHeHun. Hanpumep, "cnydanHas"
COCTaBNsALLaa HeonpeaeneHHOCTU B OQHOM U3MEPEHNN MOXET CTaTb "CUcTeMaTudeckon" coctaBnstoLLen
B OPYroM U3MepeHuWn, B KOTOPOM pe3yribTaT MepBoro U3MepeHUsl UCMOomnb3yeTcsl B KadeCTBe BXOOHbIX
JaHHbIX. [pu knaccudmkaumm memodog OLEeHUMBaHUS COCTaBMSIOWUX HeonpederneHHOCTU, a He caMux
COCTaBNALLMX, Takas HEOAHO3HA4YHOCTb ycTpaHsdeTca. B To xe Bpemsi 970 He MewaeT obbeauHATb
OTOeNbHbIE COCTaBMAOLLNE, OLEHEHHbIE OBYMS pa3HbIMM METOA4aMU, B rpynnbl AN KOHKPETHLIX Lienen (Cum.
3.4.3).

3.3.4 Knaccudmkaums no mnam A n B BBegeHa TONbKO ANSA yKa3aHWs Ha Hanuume OBYX pPa3HblX
CnocoOOoB OLIEHMBAHUSA COCTaBMSAOLLMX HeonpeaeneHHocTu u ansa ygobcetea obeyxaeHus. Ee He cneayet
WHTEPNPETUPOBATL Kak pasfvuMe B NPUPOAE COCTABNSANLWMX HEOMNPEeAeNeHHOCTM, MOMyYEeHHbIX PasHbIMU
mMeTogamm ouennBaHus. Oba cnocoba oLeHnBaHUSA OCHOBaHbl Ha pacnpepeneHun BepossitHocTen (C.2.3),
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n He3aBMCMMO OT crnocoba OUEHMBaHWSA COCTaBnsloWmne HeonpeaeneHHoOCTn KonmM4yecrBeHHO
XapakTepn3yrnTcd OAHUM U TEM XKe NapamMeTpoMm: p,VICﬂepCI/IeIZ nnn CtaHgapTHbIM OTKITOHEHUEM.

3.3.5 OueHky aucnepcum uzﬂ,ﬂﬂ COCTaBNSAOLLENA HEONPEeOEeNeHHOCTM, OLEHMBAEMon no tuny A,
nony4arT Ha OCHOBE psiAa MOBTOPHbLIX HAbMOEHWI, U OHa CcoBMadaeT C M3BECTHOM CTaTUCTUYECKOW
XapaKTepUCTUKON - BbIBOPOYHOWM Anchnepcuen 32. OueHka cTaHgapTHoro oTknoHeHus (C.2.12, C.2.21,

C.3.3) u , npencTaBnsiolias coBoN MONOXUTENbHbIA KBaApaTHLIN KOPeHb U3 ;2 , coBnagaeT, Takum
06pasoM, C BbIGOPOYHLIM CTaHAAPTHLIM OTKMOHEHWMEM, i =5, W ANnA yaobcTBa ee mHoroa HasblBakoT

cmaHdapmHol  HeoripedeneHHocmbto mura A.  OueHky aucnepcmm uz ONs  cocCTaBnsoLEen

HeornpeaeneHHoCTH, oueHBaeMon no Tuny B, nonyyatoT no umerowenca nHgpopmaumm (cm. 4.3), a oLeHKy
CTaHAApPTHOro OTKNOHEHUS i MHOTAA Ha3blBalOT cmaHOapmHoU HeorpederneHHoCcmbio mura B.

Takum 00pa3oMm, CTaHOapTHYK HeornpedereHHoCTb Tuna A paccuvTbiBalOT MO MSIOTHOCTMU
pacnpegenenus (C.2.5), nonyyeHHon u3 pacnpegeneHma 4actotr (C.2.18), a cTaHgapTHyt
HeornpegeneHHocTb TMna B - no npegnonaraeMol NAOTHOCTU pacnpedeneHusl, oTpaxarlolen cTeneHb
YBEPEHHOCTU B MOSIBAIEHNN TOMO UMM MHOTO COBLITUA [4acTO HasblBaeMOW CYObEKTUBHON BEpPOATHOCTLIO
(C.2.1)]. Oba nogxona sABNSATCS OOLLENPUHSTON MHTEPNPETaLNen NOHATUSA BEPOSTHOCTY.

Mpumeyanme - OueHnBaHne COCTaBNSAOLLIEN HEONPEAENEHHOCTU Nno Tuny B ob6bMHO OCHOBBIBAETCHA Ha
BCEN MMeEIOLLENCH B pacnopsXeHnn HagexHon nHgpopmaumm (cMm. 4.3.1).

3.3.6 CtaHgapTHyl0 HeonpeneneHHoCTb pesynbTata M3MEepPEeHUsl, MOSyYeHHOro M3 3HadeHun psaa
OPYIMX BEMUYMH, Ha3bIBaT CyMMapHoU cmaHdapmHol HeorpederieHHOCmbo N 0603HavalT i, . OHa

SBNSIETCA OLEHKOW CTaHOApTHOrO OTKIMOHEHUS pesyfibTata WM3MEPEHWUs, PaBHOW  MONOXUTENbHOMY
KBagpaTHOMY KOPHIO M3 CyMMapHOW auchnepcuu, T.e. CyMmbl gucnepcun un koBapuwauum (C.3.4) Bcex
COCTaBMALLMX HEONpPeaerneHHoCTN, U NOMyYEeHHON MO NpaBuily, Ha3BaHHOMY B HacTosweM Pykosodcmee
3aKoHOM mpaHcgopmuposaHusi HeoripederieHHocmel (CM. pasgen 5).

3.3.7 [lnsa yooBneTBOpeHns NoTpebHocTen B psige obnactein NpOMbILLIEHHOCTN U TOProBNK, a Takke
TpeboBaHnn B ob6nacTax 34paBoOOXpaHeHns n obecriedyeHnsa 6e30nacHOCTU UCMONb3YT PAaCUWUPEHHYO

HeoripedesieHHOCMb {f , NONy4aemyrd YMHOXEHMEM CYMMapHOW CTaHOAPTHOW HeonpedeneHHOCTU &, Ha
KoaghghuyueHm oxeama Jk . HasHauyeHvem [7 sBNAeTCA NOCTPOEHME MWHTepBana, OXBaTbIBaOLLEro

pesynbTaT M3MepeHWsi, B Mnpegernax KOTOporo, Kak MOXHO oxugaTb, 6yaer HaxoguTbes Gonblias YacTb
pacnpeferneHus 3Ha4eHUn, KoTopble 060CHOBAHHO MOTYT GbiTb NPUMMCaHbI U3MEPSIEMOl BeNMUMHe. Bbibop
koadpcpuLmeHTa j, 0ObIMHO NPUHUMAIOLLETO 3HAYeHWst OT 2 0 3, 3aBUCUT OT BEPOSITHOCTWM OXBaTa WUMn

YPOBHSI JOBEPYS, COOTBETCTBYHOLLEro AaHHOMY MHTEepBany (CM. pasgen 6).

MpumeyaHne - BmecTe €O 3HayeHMeM paclUMPEHHOW HeonpegeneHHocTn [7 crnegyer Bcerga
yKkasbiBaTb koadpdpuumeHT oxBata k . O3TO NO3BOMMT BOCCTAHOBWUTbL 3HaYeHWe CTaHgapTHOW

HeonpeaeneHHOCTU U3MEPSIEMON BENMYMHBI, KOTopasi BMOCNEeACTBAM MOXeT ObiTb MCMONb3oBaHa Aanis
pacyeTa CyMMapHOM CTaHOapTHOW HeonpedeneHHOCTU pe3ynbTata W3MEPEeHUs OpYyron BenMYMHbI,
3aBUCSILLIEN OT NEPBONA.

3.4 MNMpakTnyeckune acnekTbl

3.4.1 Ecru Bce BEnMYMHbI, OT KOTOPbIX 3aBUCUT pesynbTaT U3MepeHus, o6naaaloT BapuaTUBHOCTLIO,
TO WX HEeornpeaerneHHOCTM MOryT ObiTb MOMyYeHbl MOCPEeACTBOM CTaTUCTUdecknx npouedyp. OgHako Ha
NMpaKkTUKe TakoW NOAXOA PEeAKo MOXET OblTb peann3oBaH BCNeacTBUE OrpaHUYEHUIn Ha BPEMEHHbIE U UHble
pecypcbl, NO3TOMY HeONpeaerieHHOCTb pe3yrbTara W3MepeHUsi OObMHO  OLEHMBalT, WUCMOoMb3ys
MaTemMaTM4eckyto Moaernb U3MEPEHNs 1 3aKOoH TpaHCOpMMpPOBaHMSA HeomnpeaeneHHocTen. ITo 0ObACHAET
ucnonblyemoe B faHHOM Pykogodcmee [ONylleHWe, 4YTO U3MEpPeHMe MOXHO MOAENMpPoBaThb
MaTemMaTU4ecku C TOYHOCTbIO, IOCTAaTOYHON ANns obecnedeHns TpeGyemMoll TOYHOCTU U3MEPEHUS.

3.4.2 TlockonbKy MaTemMatnveckas MogeNb MOXeT ObiTb HEMnorHoW, Ans  OLeHUBaHUSA
HeonpeaeneHHOCT Ha OCHOBE [AaHHbIX HabniogeHurn criegyet obecneuiTb guanasoHbl BapuaTMBHOCTU
BNUSIOLLMX BEMNMUYMH, COOTBETCTBYIOLLME TEM, YTO UMEKOT MECTO B NMPAKTMYECKUX YCIIOBUAX namepeHnin. [Ans
Nony4YeHns1 0OCTOBEPHbIX OLLEHOK HeonpeaeneHHOCTU PeKoMEeHOYeTCA MO BO3MOXHOCTA UCMOSb30BaTh
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AMMMPUYECKME MaTeMaTnyeckie MOLENN, OCHOBaHHbIE Ha JONTOBPEMEHHBIX M3MEPEHNAX KONMYECTBEHHbIX
BEMUYMH, a TaKke 3TanoOHbl CPaBHEHUS W KOHTPOSbHblE KapTbl, MNO3BOMANOLUME CYyAUTb, HaxXOAUTCS U
n3amepeHne nog CcTaTtuCTUdecKMM KoHTpornem. Ecnu  gaHHble HabnwogeHwn, BKYas pesynbrarhbl
CTaTUCTUYECKN HE3aBUCUMbIX U3MEPEHUN OOHOM U TOM Xe U3MEPSEMON BeNMUYMHbI, CBUAETENLCTBYIOT O
HenomnHoTe MoZEenu, To MoAenb AOMmKHa ObiTb NepecMoTpeHa. Vcnonb3oBaHMe XOpoLWo ChMaHMpPOBaHHbIX
AKCMEPUMEHTOB MO3BONSIET CYLLECTBEHHO MOBLICUTL JOCTOBEPHOCTb OLLEHOK HEeomnpeaeneHHOCTU, No3ToOMy
nnaHNpoBaHME 3JKCMEPUMEHTA CriefQyeT paccMaTpuBaTbh KakK BaXHYH 4YacTb B TEXHWKE NpoBeaeHUsA
n3MepeHui.

3.4.3 4Ytob6bl oOueHUTb NpaBWNbHOCTb pPaboTbl M3MEPUTENbHOW CUCTEMbl, 4YacTO CpaBHUBAOT
BbIODOPOYHOE CTaHOAPTHOE OTKIOHEHVME MOMYYEHHbIX C ee MOMOLLbI Pe3ynbTaToB M3MEPEHUA C OLeHKOW
CTaHOApTHOrO OTKMOHEHWS, MOSyYEeHHON CYMMUPOBAHMEM COCTaBNANOLUMX HEOMpeaeneHHOCTM OT pasHbIX
MCTOYHMKOB. B aTOM cnyyae Heo6XoaMMO yunTbiBaTb COCTaBMsAOLME HEONpeaeneHHOCTM (He3aBUuCMO OT
TOro, Kak morydyeHa nx oueHka - no tvny A unm B) TONbKO OT TEX UCTOYHMKOB, KOTOpble O0YCnoBnnBaloT
BapMaTUBHOCTb N3MEPSEMON BENMUYNHBLI B XOA4€E SKCNEPUMEHTA.

I'Ipmmeanme - [Ina atnx uenen Bce UCTOYHUKA HeonpeaeneHHOCTU pa36|/|Ba+0T Ha ABe rpynnbll Te,
KOTOpble 06yCJ'IOBJ'IVIBaIOT BapnaTtnBHOCTb Msmepﬂemoﬁ BENMMYNHBLI B XO04€e 3KCnepuMeHTa, U Te, KOTopble B
Xoae OaHHOro skcnepunmMeHTa Ha UaMeHeHnsa 3Ha4YeHumn M3MepﬂeMOIZ BeNMNYnNHbI BIIMAHNA HE OKa3bIBatoT.

3.4.4 Ecrmm HeonpeneneHHoCTb MOMpaBKM Ha cucTeMarndeckni adpekT HesHaymTenbHa Mo
CPaBHEHWMIO C CYMMapHOW CTaHOapTHOW HeonpeaeneHHOCTbl pe3ynbTata WM3MEpPeHWsl, TO ee npu
OLEHVMBAHMN HEOMNPEOENEeHHOCTM pe3yrbTaTta M3MEPEHUS MOXHO He yunTbiBaTb. ECnv cama nonpaBka Ha
cucTemaTmieckin adhpekT He3HaUNTENbHA MO CPaBHEHMIO C CYMMaPHON CTaHOAPTHON HEOMNpPeLAEeNeHHOCTbIO
pesyrnbTata n3mMepeHusl, To A0MNyCckaeTCs He BHOCUTL 3Ty NONPaBKy B pe3yribTaT U3MepPEeHMs.

3.4.5 Ha npaktnke, ocobeHHo B 06racTy 3akoHOOATENbHOW METPOSiornv, UamepuTenbHbii Npubop
4YacTo MOBEPSIIOT CPaBHEHWEM C 3TANOHOM, U MPU 3TOM HEONPEedEerieHHOCTU, CBS3aHHbIE C 3TarloHOM U
npouenypon CpaBHEHWH, NPeHedpeXxxMmMo Manbl MO CpaBHEHUO C Tpebyemon TOYHOCTLIO MNOBEPKU.
MprMepom MOXET CRyXMTb MCMONb30BaHME 3TarloHOB Macchl Npy NMoBepke BecoB. Ecnv coctaensowmmm
HeonpeaeneHHOCT BCreaCTBME UX MarnocTu OMNyCTMMO MpeHebpeyb, TO pas3HOCTb MeEXOy nokasaHWem
npmbopa 1 aTanoHOM MOXHO paccMaTpyBaThb Kak NOrpeLlHoCTb nosBepsieMmoro npubopa (cm. Takke F.2.4.2).

3.4.6 VHorga pesynbTaT M3MEpeHWs BbipaXkalT B eduMHMUax 3TarioHa, a He B COOTBETCTBYHOLLMX
eguHuuax MexgyHapogHon cucteMbl eanHuy, BermunH (CW). Takmm obpasom, no cyTu, pesyrbtar
N3MEPEHNS BbipaXkatoT B BUAE OTHOLIEHUS K MPUHATOMY 3HA4YE€HWIO 3TanoHa. [Npyu aTom HeonpegeneHHoCTb,
NPUMNUCaHHasa pe3ynbTaty U3MEPEHUsl, MOXET ObiTb CYLLECTBEHHO MEHbLUE HEOMPEdEneHHOCTU, KOTopas
nmena 6bl MECTO NpU BbIPaXXEHUN pe3dynbTaTta namepexHus B eguHunuax CU.

lMpumep - lMpeyu3uoHHbIU UCMOYHUK HanpspkeHust Ha duode 3eHepa Kanubpyrom mMemodom
CpasHeHUsi C 3MaJIoOHOM MOCMOSTHHO20 Hanps)KeHusi Ha ocHoee aghcghekma [pkosegpcoHa. [ns
pacyema HanpspkeHusi, co030aeaeMo020 3MasioHOM, UCIMOMb3yM 3HaYyeHue MOCMOsIHHOU
Hxo3e¢pbcoHa, pexomeHOoegaHHOe Osis1 MeKOyHapodHoz20 npumeHeHusi MKMB. OmHocumesnbHast

cyMMmapHasi cmaHOapmHasi HeonpedeneHHocmb .V 1/ V. (cm. 5.1.6) kanu6poeku ucmoyHuka Ha
duode 3eHepa 6ydem paeHa 2:-10 -2 | ecnu HanpspkeHue UCMOYHUKa V', ebIpaXeHO e

omHocumesibHbIX eOUHUUax 4Yepe3 HarnpsieHue, co3dasaemMoe 3masioHOM, U 4'10_1I| , €CJiu OHO

ebipaxeHo e eduHuyax CU (m.e. sonbmax). Pa3Huya e ouyeHkax obycnoeneHa 0oOno/HUMEIbLHOU
HeornpedesieHHOCMbHO, C8sI3aHHOU C 8blIpaXieHueM rnocmosiHHol [xo3eghcoHa e eduHuyax CH.

3.4.7 OWwnGKN NpW perucTpaumm UM aHanuse AaHHbIX MOTYT BHOCUTb 3HAYUTENbHYHO HEU3BECTHYIO
MOrpeLLHOCTb B pesynbTar naMepeHns. Ecnu olwmbka Benmka, To ee MOXHO BbISIBUTb MPOBEPKON AaHHbIX, HO
HeGonbluMe OWMBKM MOrYT BbITb 3aMacKMpoBaHbl CIlyYaHbIMU U3MEHEHUSIMU M3MEPSAEMON BENMUYMHBI UMK
Oaxe BbITb NPUHATHLI 3@ CryYaiiHble U3MeHeHUs. Takue oMBKA He MMEOT OTHOLLIEHUS K HeonpeaeneHHOCTH
n3MepeHns.

3.4.8 Xotsa Hactosiwee PykosoOcmeo ycTaHaBrmMBaeT OOLWYy METOZOMOrMi0  OLEHVMBaHUS
HeonpeaeneHHocTn, ero  npuMeHeHne TpeOyeT OT MONb30BaTensl  KPUTUYECKOrO  MbILISEHMS,
WHTENNeKTyanbHOM YeCTHOCTN N KOMNETEHTHOCTU. OLeHnBaHne HEONPELENEHHOCTM HENb3s paccMaTpmBaThb
Kak TWMOBYHO 3agady, TpeOylolwylo nNpUMMEHEHUS CTaHOApPTHbIX MaremaTtudeckx npouegyp. OT
nonb3oBaTensi TpebyeTcsi AeTanbHOe 3HaHWe NPUPOAbl U3MEPSEMON BENMUYMHBLI U NPOLIEAYPbl U3MEPEHUS.
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MoaToMy Ka4ecTBO OLIEHKM HEONpPeaeneHHOCTHN, NPUMNMCaHHON pe3ynbTaTy U3MeEpPEHUs, 3aBUCUT B KOHEYHOM
cyeTe OT MOHMMaHUs, KPUTUYECKOTO aHanuM3a U npodyeccuoHanbHo [o6pocoBEeCTHOCTU Bcex M,
NPUHUMAIOLLMX YYacTUE B €€ MONyYeHNMN.

4 OueHnBaHue CTaHOAPTHOM HeornpeaereHHOCTU
[ononHnTensHoe pPYKOBOACTBO MNPEUMYLLECTBEHHO MPaKTUYECKOrO XapakTtepa Mo OUEeHUBaHWUIO
COCTaBnsALLMX HeoNpeaeneHHOCTN NpueeaeHo B npunoxeHnu F.

4.1 MogennpoBaHue usMmepeHus

4.1.1 B GonblMHCTBE CNy4yaeB MW3MEPSEMYK BEMMUMHY F HE M3MepPSIloT HEMNOCPEACTBEHHO, a

onpenensioT yepes A APYMX BENUUMH A1, A3, .., X 37 NOCPEOACTBOM (DYHKLUMOHAMNBLHON 3aBUCMMOCTM

I

Y= f (X Ky X (1)

Mpumeyanne 1 - B HacTosiwem Pykosodcmee Ansi ynpoLleHWs 3ammMcu OguH M TOT Xe CUMBON
ncnonb3yeTcs ans obo3Ha4YeHNs Kak M3MEPSIEMON BEMNUYMHbBI, TaK U CNy4YanHOM nepemeHHon (cm. 4.2.1),

I'Ipep,CTaBJ'Iﬂ}OLLI,eﬁ BO3MOXHblE€ 3Ha4YeHUs 3TOW BennuMHbIL. Ecrnn YKasaHo, 4TO Belun4nHa J{! nveet

HEKOTOpPOE pacnpedeneHne BEepOATHOCTEN, TO OHa MOHUMAETCS Kak CrnydanHasi nepemeHHas. [pyn atom
npegnonaraeTcs, YTO cama Benn4mHa XxapakrepusyeTcs O4HUM -eQUHCTBEHHbIM 3HavyeHneM (cMm. 1.2 1 3.1.3).

Mpumeyanne 2 - Ecnu umeetca psg HabniogeHWid criyYamHOM NepemMeHHon, To j -€ HabniwogeHve
Cry4aliHON NepemMeHHol -L; 0bo3HauaeTcs X i,k . Hanpnmep, ecnu conpotmenexne pesnctopa 0603HaumThb

R, Toero j-e HabnogeHne o6o3HayaeTca Aj.

Mpumeuanne 3 - OueHka +i; (CTPOro roBOpsi, OLEHKA MaTeMaTUHecKoro OXWAaHUa +i; )

obosHavaeTca ;.

lMpumep - Ecnu Kk KknemMmaM mepmope3ucmopa ¢ JIUHelUHOU 3aeucUuMOCMbIO COMPOMUEsIeHUst
om memnepamypbl ¢ MmemnepamypHbIM KO3¢h¢huyueHmom i, uMerou,e2o0 npu memmnepamype
i) conpomueneHue £, npunoxeHa pasHocmb nomeHyuanos [, mo pacceusaemyro Ha OaHHOM
mepmMope3ucmope fnpu memrepamype f{ MOWHOCMbL F (UsMepsieMyro 8eslUMUHY) paccyumbigarom
no ¢ghopmyine

P=fV Ry, ce) =V H{Ry[1+aft —£)]) .
Mpumeyanne - Opyrum metogam usMepeHns F OydyT COOTBETCTBOBATb ApymMe MaTeMaTuyeckue
Monenu.

4.1.2 BXOOHble 8eMUYUHBI #ij, K7, ..., 4y, OT KOTOPbIX 3aBUCUT 8bIXOOHasA GeTUYUHA ¥ , Takke
MOXHO paccMaTpuBaTb Kak U3MepSiEMble BENUYMHBLI, U OHU TOXE MOryT 3aBMCETb OT APYyrMX BENUYMH,
BKITHOYasi MOMpPaBKM M MOMNpaBOYHbIE KOI(PPUUMEHTBI Ha cucTematndeckne apeKTbl, YTO YCIOXHAET BUS
(DYHKUMOHANLHON 3aBMcMMOCTM f | KoTopasi, Takum 0oBpasoM, HUKOrda He MOXET ObiTb B SIBHOM BuAe

onpegeneHa noJiHOCTbIO. Kpome TOro, Ct)yHKLI,VIOHaJ'IbHaﬂ 3aBNCNMOCTb f MOXeT ObITb onpeaeneHa
JKCcnepumMmeHTanbHO WU CylleCTBOBaTb TONbKO B BWAE anroputMma 4YMCIeHHOro pac4erta. I"I03Tomy B
HacTosALleM PyKoeodcmee (byHKLI,VIOHaJ'IbHaH 3aBMCUMOCTb f noHnmaetcs B bonee LLMPOKOM CMbICI1E, a

MMEHHO KaK Ct)YHKLl,Mﬂ, KOTOpasA BKIKOYaeT B cebs Bce BEnMYMHbLI, B TOM 4MChe nonpaekn M nonpaBoYHbIE
KOSd.)d.)VILLVIeHTbI, CnocobHkLle CYLLLECTBEHHO BNUATb Ha HeonpeaeneHHOCTb u3MmepeHma ¥ .

Takm 06pa3oM, eCrM AaHHbIE MOKa3bIBAKOT, YTO (PYHKLIMOHANbLHas 3aBUCUMOCTL f He mogernvpyeTt

namvepeHne ¢ Tpebyemon TOYHOCTBI, TO ANSA YCTPaHEeHWS HeafdekBaTHOCTU MoAenun B Hee LOIMKHbl ObiTb
BKITHOYEHbI JOMOMHUTESNbHbIE BXOAHbLIE BenMuMHbl (CM. 3.4.2). BkrtoveHnem [OONOMHUTENBHOW BXOAHOW
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BENNYMHBI MOXHO YYECTb HEMOSHOTY 3HAHWIM O SIBIEHUM, BIMSIIOLLIEM Ha M3MepsieMyto BerMunHy. B npumepe
4.1.1 gononHUTenbHble BXOAHbIE BENMMYMHBI MONYT MoTpeboBaTbCs, Hanpumep, YToObl Y4ecTb U3BECTHYIO
HEepaBHOMEPHOCTb  pacnpederieHnMst  TemnepaTypbl MO Pe3uCTOopy, HENMMHENHYD  3aBUCUMMOCTb
COMPOTUBNEHAS peancTopa OT TemnepaTypbl UMM 3aBMCMMOCTb COMPOTUBIIEHUS OT aTMocdepHoro
OaBreHust.

Mpumevanne - B TO xe Bpemsi chopmyna (1) MOXET MMETb CamMbld MPOCTOA BUA: Hanpumep,
¥ = X&) — X4. Takas moaenb COOTBETCTBYET, K NMPUMEPY, CPABHEHMIO ABYX ONpeaeneHnii OaHON 1 TOM e
BEMUYUHBLI 5 .

4.1.3 BxogHble BENMNYMHBI Xl , }fg - XN MOryT ObITb pa3deneHbl Ha ABeE rpynnbi:

- BeJlIMYnNHbI, 3Ha4YeHNA U HeonpedeneHHocmu KOTOPbIX onpeaenaArnT HenocpeaCTBEHHO B TeKyLleMm
N3MEpPEHNN. OTn 3Ha4YeHus 1 HeonpeneneHHoOCTN MOXXHO NoNny41Tb, HanpuMmep, B pedyJibTate O4HOKPaTHOro
Ha6J'Il0,D,eHI/IF|, NOBTOPHbIX Ha6J'II'O,D,eHVIIZ Mnn No OCHOBAHHLIM Ha OnbITE€ CYXOEHUAM. OHu MOryT BKIKOYaTb
onpegeneHna nonpaBokK K MOKa3aHUAM I'IpVI60pOB M nonpaBoOK Ha BNNdALLIME BeJiMYMHbI, TakKMe Kak
OKpyXarllada TeMmneparypa, aTMOC(*)epHOG OaBJieHne 1N BI1aXXHOCTb,

- BEIMYNHbI, 3HAYEHNS N HeorpedeneHHOCMU KOTOPbIX MOfyYeHbl U3 CTOPOHHMX UCTOYHWMKOB. K HUM
OTHOCSITCS BEMUYMHbI, CBSI3aHHbIE C arTECTOBaHHLIMW 3TaroHaMu, CTaHAapTHbIMKU Obpas3Lamu BeELLECTB U
MaTepunanos, a Takke BefIMUMHbI, 3HAa4YEeHNS KOTOPbIX yKa3aHbl B CMIPaBOYHMKaX.

4.1.4 OueHky u3MepsieMoV BenuuMHbl ¥ , obo3Havaemyr ¥ , nomyyawT u3 copmynsl (1),

NOACTAaBNAA B HEE 6XOOHbIE OUEHKU X1, X3, .., X3 ANA A BXOAHbIX BemMumH A1, Aq, .., X . Takum
06pa3oMm, 8bIx00Has oueHka ¥ , SBNSIOLIAsCA pe3ynbTaToM M3MEPEeHNs, UMeeT B1f,

Y= £ 2z, @
Mp1MeyaHme - B HEKOTOPbIX CriyYasix OLUeHKY ¥ MofyyatoT Kak cpeaHee apudgmeTndeckoe (M. 4.2.1)

% HE3aBNCUMbIX onpeaenennii L'y BenuunHel ¥ no doopmyne

_ 1n 1z
y=F=—2T i =—2 & Xop, . Kwg)
7 =1 2 =1 ’

Koraa kaxpoe onpeaerneHue MMeeT OdHY U Ty Ke HeOonpedeneHHOCTb M KaXOgoe OCHOBAHO Ha MOSTHOM

Habope HabnioJaeMbix 3HaYeHUt A BXOAHbIX BEMUYUMH <A;, MOMy4YeHHbIX B OAHO U TO Xe Bpems. JTomy

cnoco®y  ycpedHeHuss  criegyeT  OTAaTb  MpeadnodTeHne  nepeq pacdyeToMm  no  dhopmyne
— 1

_ ¥ ¥, T Hi==2 ik y

y=JF1X. X0, Xy roe i YT cpegHee apudMeTUYeckoe OTAEeNbHbIX HabnogeHnn

X;-,;; B Tex cnyyasx, korga ¢yHKuMOHarnbHasi 3aBMCUMOCTb J HenwvHeliHa. [Ins nuHeiiHOW 3aBMCMMOCTU

I yKa3aHHble Ba crocoba ycpeaHeH s 4alT ogMHakoBble pesynbTtaThl (cM. H.2 n H.4).
4.1.5 OueHKy CTaHOapTHOro OTKIIOHEHUS pe3yrbTara U3MepeHns (OLEeHKN BbIXOOHOW BENMYMHbI) ¥ B

BUOE cymmapHOl cmaHOapmHol HeonpedeneHHocmu, obo3HavaeMon I, (¥} | nonyyaloT W3 OLEHOK
CTaHOAPTHOrO OTKMOHEHWS pe3ynbTaToB M3MepeHUi (OLEHOK) X; KaKOoW BXOOHOW BenMYMHbl B BUAE

cmaHdapmHbIx HeonpedeneHHocmel, 0603Havaembix #(x; ) (cm. 3.3.5 1 3.3.6).

4.1.6 Kaxgyro BXOOHYHO OLEHKY X U CBSI3aHHYH0 C HeW CTaHOapTHY HeonpeneneHHOCTb
#(X;) nonyvaloT W3 BEPOSTHOCTHOTO pacnpedeneHUsi 3HaYeHUn BXOAHOW BerMUMHbI  <i; . OTO
BEPOSTHOCTHOE pacnpedernieHne MOXHO MHTEPNPETMPOBaTh Kak YacTOTHYI0 BEPOATHOCTb, OCHOBAHHYIO Ha
cepun HabnogeHn X;-,;; BENMUUMHbI <y , UMK KaKk anpuopHoe pacnpeneneHne. OLEHKN COCTaBMSIOLLMX
CTaHOapTHOW HeonpeaeneHHOCTU Mo TMNy A OCHOBaHbl Ha YacTOTHOM MpeacTaBfeHUn BEPOATHOCTU, a Mo
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Tnny B - Ha anpuopHbix pacnpegenenvsx. CnegyeT noHMMaTb, YTOo B 0BOWX crnydasx pacnpegeneHus
OTpaXxaloT HEKOTOPOEe MoAerbHOe npeacTaBrieHMe 3HaHUI O CryYanHon NepemMeHHON.

4.2 OueHnBaHue CTaHAapTHOﬁ HeonpegeneHHoOCTU Tuna A

4.2.1 B GOmMblUMHCTBE Cly4aeB Haumyullei OLEHKOW MaTemMaTMyecKoro OXMAaHusi Hg cryyanHbiM
06pa3oM N3MeHsIIoLLEeNCa BENWYMHbI & [cnyYanHon nepemeHHou (C.2.2)], Ans KOTOPOW Npy MOCTOSHHbIX

ycnosusix namepeHus (cm. B.2.1.5) Gbinm nonyyeHbl # He3aBUCUMMbIX HabrogeHnn o ., ABNseTCs cpenHee
apudmeTuyeckoe (UNM NPOCTO cpeaHee) 3HaYeHue F U3 x HaGMNOAEHWA:

§=—qu:_ (3)

MoaTomy Ans nonyYyeHusi pesynbTara MamepeHuss ¥ no opmyse (2) B KA4eCTBE OLEHKN X BXOLHO
BeNMUMHbI X7 MO pesynbTataMm # HE3aBMCUMbIX MOBTOPHbIX HaBMioAeHMi <ii i MCMOMb3yloT cpeaHee

apudMeTUYecKkoe 3HadeHne x; = X, , BbMUCIIEHHOe B COOTBETCTBMM C hopMynon (3). OLEeHKy BXOAHbIX

BENNYMH, OTHOCSALLMXCH KO BTOpOW rpynne no 4.1.3, Ans KOTOpbIX MOBTOPHblE HABGMIO4EHMS OTCYTCTBYHOT,
nony4varot gpyrmumm metogamu (cm. 4.1.3).

4.2.2 Pa3bpoc 3HavyeHnn B HabnogeHnsx o i 00YCrnoBneH CriydanHbiMM U3MEHEHUSIMA BIUSOLLMX

BENUYMH (CryvanHbiMy agpcpektamm, cm. 3.2.2). BbibopodHyo aucnepcuto 52 {g;), ABNAIOLLYIOCS OLEHKO

[VCTEPCUN < NS JAHHOTO pacrpeeNieHn st BEpOSITHOCTEN BENUUMHBI ¢ , NONyYaloT no (popmyne

2 e S — )
5 (Qk)—H_IE(qJ g @

MoNOXUTENbHLIN KBAAPATHBIN KOpeHb 57} ) N3 BbIGOPOYHON AMCMEPCUMM HAa3bIBAT BbIGOPOYHBLIM
CTaHOapTHbIM OTKIMOHeHnem (cm. B.2.17). Ota BenuuMHa XxapaktepusyeT W3MEHYMBOCTb HabmogeHWn
& i UNW, TOYHee, NX pasbpoc OTHOCMTENbHO CPEeAHEro 3HaYeHns & .

4.2.3 Hannyuwuen oueHkon aucnepcum cpegHero 3Ha4eHus o (&, o (F1= o I , ABNgeTcsa

(@)

ERCD
=

(5)

BbibopoyHas gucnepcus cpegHero 3HayeHus 32 {71 1 BbIGOPOYHOE CTaHOAAPTHOE OTKIIOHEeHWe

CpeaHero 3Ha4yeHua &(F,) , paBHOE MOMOXMTENLHOMY KBaApaTHOMY KOPHIO W3 e {1 , onpegensioT

KONMM4yeCcTBeHHO, HAaCKOJ1bKO XOpOLIJGVI OLIEHKOM MaTemMarn4yeckoro oxmagaHus Hj- BENUYNHBI & aBnsieTcA ? ,
n moryTt ObITb MCMONb30BaHbI B KAYECTBE Mepbl HeonpeaeneHHOCTn E .

TakiM 06pa3oM, CTAHOAPTHYIO HEOMpPedeneHHocTb LX) oueHkn % =X; , NOMydeHHyl Mo
# HE3aBUCMMbIM MOBTOPHbIM HAaGMIOLEHNSM <Lk BXOAHOM BEMMUMHBI <i; , OMPedensiioT  Kak
u(x;) = s(X;) ¢ ncnonbaosaHmem hopmyrbl (5) ANs OLEHKM 5 (X,) . Ons yoobersa 22 (x;) = & (Xn
u(x) =5(X;) uHorma HasbiBAT COOTBETCTBEHHO OAucrepcued muma A u  cmaHOapmHoul
HeoripedernieHHOCMbo murna A.

MpumevaHme 1 - Yucno HabriogeHnit # OOMKHO 6biTb [OCTATOMHO 6GomnbwMM, 4YTOBLI & K

Sz(q_) ABNANMNCb HaAEeXHbIMXW  OUEeHKaMWU MaTeMaTu4deckoro OXuvaaHund |-Lj; CﬂyanZHOVI nepemeHHon
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§ AVCNEPCHM MATEMATUYECKOTO OXMAGHNS - (g)= G2 | % COOTBETCTBEHHO (CM. NpUMeyaHme k 4.3.2). Mpy
NOCTPOGHUN [OBEPUTENbHLIX MHTEPBANoB (CM. 6.2.2) CrieAyeT yuuTbiBaTb pasinuve Mexay o (G v

Gz (7). Ecrm ¢ pacnpegeneHa no HopmanbHOMY 3akoHy (CM. 4.3.4), TO 3TO pasfmume yuuTbiBaeTcs
NPMMEHEHNEM { -pacnpenenenns ans BeibopodHoro cpegHero (cm. G.3.2).

MpmeyaHme 2 - XoTa 0QHOM M3 OCHOBHBIX XapakTepUCTUK pacnpederneHms BeposiTHOCTEN SABMSeTCS
MMEHHO aucnepcus, B AaHHOM crny4ae 5 (7, Ha npakTuke yaoBHee ucronb3oBaTb =7, , MOCKONbKY 3Ta
BENUYMHA UMEET TY Xe pasMepHOCTb, YTO U & , 1 Gonee NpocTa Ans BOCNPUATUSA, YeM OUCMEPCUS.

4.2.4 [1ns namepeHnii, NPOBOANMbIX B XOPOLLO U3BECTHLIX YCMOBUSX NOA CTAaTUCTUYECKUM KOHTPOSIEM,

2
MOXeT ObITb OOCTyNnHa O6'be.D,I/IHeHHaF| OUueHKa aucnepcun SP (VIJ'II/I O6'beﬂI/IHeHHOG Bbl60p0‘-lHO€

CTaHOapTHOE OTKIIOHeHune SP ) Ecrm  3HayeHue I/|3MepﬂeMOI7I BENMMYUHBI & onpegenalT no
# He3aBUCUMbIM Ha6ﬂ|'0ﬂeHl/IF|M, TO B Ka4yeCTBe€ OLEHKU BbI6OpOLIHOI7I auncnepcnn cpegHero 3Ha4YeHuA

— 2 .
§ PEKOMEHAYETCs MpUHIMaTL 5y fr, amne 5 (@i )f %, a B kayecTBe CTaHOAPTHON HEOMNpPEeneneHHOCTH

COOTBETCTBEHHO & = &y fx"{?_ﬂ (cM. npumeyaHue k H.3.6).

4.2.5 Yacto gng nonyyYeHns OUEHKM X; BXOOHOW BENUYMHBI A NCNOMNb3YyT YHKUMOHANbHYO

33BMCMMOCTb, MOfMYYEHHYD MO 3JKCNEpPUMEHTarbHbIM [JaHHbIM METOAOM HaMMEHbLUMX KBagpaToB.
BbIGOpPOYHbIE OLIEHKM OUCMEPCUI M CTAHOAPTHBIX OTKIMOHEHMI NapamMeTpoB ¢y HKLMOHANbHON 3aBUCMMOCTY,
a TaKKe 3HaYeHU I, NPOrHO3MPYEMbIX MO AAHHON yHKUMOHANBHOW 3aBUCMMOCTM, OObIYHO MOTYT ObITb NIErko
Bbl4MCIIEHbI C MOMOLLIbIO XOPOLLIO U3BECTHbIX CTaTucTMyeckux npouenyp (cMm. H.3 n [8]).

4.2.6 Tpu 3as8BNEHUM OLLEHK COCTaBMSIOLLEN HeonpeaeneHHocT #(x; ) Tuna A Bceraa Heo6xoamMo
yKa3blBaTb COOTBETCTBYIOLLEE €l YMCrOo cTeneHen ceoboabl ¥; (C.2.31) - cm. G.3. B npocTtenwem cnydyae

# HE3aBUCUMbIX HabmloaeHuit, korga % = A un #ix ) =040, vy =a—-1,

4.2.7 B cnyyae koppenupoBaHHOW (HampuMep, BO BPEMEHM) MOCNenoBaTeNbHOCTU HabNL4eHUN
BXOAHOW BeNWYMHLI cpegHee 3HadyeHue N BbIDOPOYHOE CTaHAapTHOEe OTKMOHEeHWe, NOMny4YyeHHble COorfacHo
4.2.1 n 4.2.3, moryT GbITb HeagekBaTHbIMN oueHkamu (C.2.25) cooTBeTcTBytoWMX cTaTucTuK (C.2.23). Ons
aHanusa Takux HabmogeHw cnegyeT UCMoNb3oBaTb  CTatMCTUYeCcKMe Mpoueaypbl, cneuvansHo
pa3paboTaHHble aAns 06paboTkn psagoB CrydYanHbIX KOPPENUPOBAHHBIX Pe3yrbTaToB M3MEPEHNN.

Mpumeyarne - MpuMepoM cneumanbHbiX Npoueayp SBMASOTCHA Te, YTO UCMOMb3YT Ans o6paboTku
pe3ynbTaroB M3MEPEHUM 3TarOHOB YacToTbl. MOXeET okasaTbCs, YTO M3MepeHusi, nposiBnsowme cebs kak
HEKOPPENUPOBaHHbIE HA KOPOTKOM MHTEpBane BpeMeHW, AOIMKHbI paccMaTpuBarTbCs Kak KOppenupoBaHHbIe
Ha ©onee onuTenbHbIX MHTEPBanax c NPMMEHEHNEM chneunarnbHbiX MeTogoB o6paboTkm (cM., Hanpumep, [9],
roe nogpobHO paccmaTpuBaeTCH Tak HadbiBaeMasi gucnepcusa AnnaHa).

4.2.8 AHann3a oueHnBaHna HeonpeaeneHHocTn Tuna A B 4.2.1-4.2.7 He siBNsieTCA ncdepnbIBaloLLmM.
CyuwectByeT MHOrO CcuTyauui, WHOT4A [AOBOMBHO CIIOXHBIX, TPedylowmMx MNpUMEHEHNS  pasHbIX
CTaTUCTUYECKNX METOA0B. BaXHbIM NMPpUMEPOM ABMSIETCS MaHMPOBaHUE IKCMEPUMEHTA, YacTO OCHOBaHHOE
Ha NPMMEHEHN MeTOAAa HaMMEHbLLUMX KBaApaToOB, B LeNsX KanMOpOBKM ANSt OLEHKN HeonpedeneHHOCTeN,
CB$I3aHHbIX C KPaTKOBPEMEHHBIMU N AOMTOBPEMEHHBIMU CIYyYaHBbIMU U3MEHEHNSMW PE3YSbTaTOB CIIMYEHUI
MaTtepuarnbHbIX 3TANIOHOB C HEM3BECTHLIMW pa3mepamMu eQUHILL BENWYUH (Hanpumep, KOHLEBbLIX MEP AJMHbI,
3TanoHOB Macchbl) C 3TanoHamMu CpaBHEHNS C U3BECTHLIMU NepegaBaeMbIMn pasmepaMmn equHAL, BenMynH. B
TaKNX CPaBHATENbHO NPOCTbIX M3MEPUTENbHBIX 3adavax COCTaBMsALUME HEONPEAENEHHOCTN YacTO MOXHO
OLEHMUTb NOCpeacTBOM AMCMEPCUMOHHOIO aHanm3a (cM. H.5) pe3ynbTartoB vMepapxuyecknx 3KCNepUMEHTOB
Ons 3a4aHHOro YMcna ypoBHEN nepapxuu.

MpumedaHMe - Ha HM3KAX CTYMEHsiX MNOBEPOYHOM CXEeMbl, KOrda pasMep eauHiLbl BeSMYMHBI,
nepenaBaemMblii 3TaNOHOM CpPaBHEHWUS, CUYMTAOT WM3BECTHbIM TOYHO (MOCKOMbKY 3TW 3TanoHbl Gbinn
KanubpoBaHbl C WCMOMb30BaHWEM MEPBUYHBIX 3TANOHOB), HEOMNpPedeneHHOCTb pesyrnbTaTa KanubpoBKu
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MOXET COCTOSITb TONMbKO W3 CTaHOApTHOM HeomnpedeneHHocTM Tuna A, 3a KOTopyl MpuHMMaloT
06begnHeHHoe BbIGOPOYHOE CTaHAapPTHOE OTKIOHEHME, MOJSlyYeHHOE B YCIIOBUSAX, MOMHO XapaKTepuayowmux
n3mepeHue.

4.3 OueHnBaHMe CTaHQAPTHOM HeonpeaeneHHOCTU Tuna B

4.3.1 [na oueHKM X; BXOAHOMW BeNMYMHbI L; , KOoTopas He 6bina onpedeneHa B pesyrnbTare
MOBTOPHbIX HabMAEHNN, 3HAYEHUS OLEHKU OMCnepcumn uj(xl-]l UMM CTaHOAPTHOW HeonpeneneHHOCTU
u(xl-] nonyyawT B pesynbTate 0000LIeHNS M aHanu3a BCEW AOCTYMHOM WHGOPMauMnm O BO3MOXHOM

BapnaTMBHOCTW -i;. Takas MHOPMaLMA MOXeT BKMoYaTh B cebs:

- AlaHHble NpeaLecTBYOLWNX U3MEPEHWIA;

- MOMyYeHHble OfMbITHBIM MMM TEOPETUYECKUM MyTEM CBEAEHUS O CBOWCTBax MaTepuanoB WU
XapakTepucTukax npubopos;

- XapaKTepUCTUKK, 3asBMNsAeMble N3rOTOBUTENEM;
- AaHHble, NpMBOAUMbIE B CBUOETENBLCTBAX O KarnMGpPOBKE U OPYIMX OOKYMEHTaX;

- HeonpegeneHHoCcTn BermM4uH, KOTOpble BMEeCTe CO 3Ha4YeHUAMM 3TUX BeNMYMH npuBedeHbl B
crnpaBoO4YHUKax.

2
[ns ynobetea oueHkn @ {x; ) (X}, nonyyeHHble TakuM 06pa3oM, Ha3blBAlOT COOTBETCTBEHHO
ducnepcuetli muna B u cmaHdapmHoui HeoripedeneHHocmbo murna B.

MpumeyaHue - Ecrm %; Nony4yeHO M3 M3BECTHOrO anpuopHOro pacnpedereHns BeposiTHOCTEN, TO
. 2
COOTBETCTBYHOLLYIO 3TON BENMUMHE Aucriepcuio crieqyeT obosHavaTtb (X ;) . OgHako Ans ynpoLleHus B

2
HacTosiLeM PyKoBOACTBE MCNONb3yoTcA 0603Haverns & (x; jn w(x; ),

4.3.2 T[lpaBuNnNbHOE WCMNONb30BaHWE AOCTYMHOM WHGOPMauMK ONs  OUeHMBaHWSA CTaHOapTHOW
HeonpeneneHHocTn T™na B TpebyeT dmanyeckorn MHTYMUMM, OCHOBAHHOW HA OMbiTe U OOLWIMX 3HAHUSX,
KOTOpasd MpUXOAWUT C HaKOMMEeHHOW npaktukon. CrnegyeTr noHMMAaTtb, YTO OueHKa CTaHgapTHOW
HeornpegeneHHocTM no Tuny B MoxeT Obmb He MeHee HagexHoW, 4YeM OueHKa CTaHOapTHOM
HeonpeneneHHoCcT! no Tuny A, 0oCODEHHO ecrv MOoCrefHss MnorydyeHa B YCroBusiX Hebomblioro yucrna
CTaTUCTUYECKN HE3aBUCUMBbIX HabMOOEHUA.

Mpumeuanne - Ecnu pacnpegeneHve BeposiTHOCTenm & (cM. npumedaHue 1 k 4.2.3) sBnsietcs
HOpMarnbHbIM, TO OTHoweHne O[s(F )]/ G(F) npubnuanTensHo paBHO [2(;3—1)]_”2. Takum ob6pasom,

ecnn npuHaTe O[E(F)] B kavecTBe HeonpepeneHHocT H(F) . To ana 10 Habniogenwii (2 = 10)

OTHOCMTENbHAs HeonpeneneHHocTb &7 ) Oyner paBHa 24%, a gna 50 Habmogenun (# = 50) - 10%
(oononHuTenbHas MHdopMaumsa npneeaeHa B Tabnuvue E.1 npunoxenns E).

4.3.3 Ecrm oueHka X B3SiTa M3 TEXHUYECKOW [LOKYMEHTAUMW W3roTOBUTENs, CBUOETENbCTBA O
MoOBEPKE, CNpaBOYHMKA UM OPYroro AOKYMEHTaNbHOro NCTOYHMKA, B KOTOPOM 3HAYeHUEe HeonpeaeneHHOoCTH
%; AaHO B BMAE CTaHAAPTHOrO OTKIMOHEHWUS, YMHOXEHHOMO HA HEKOTOPbIA KO3IMMUUMEHT, TO CTaHAapPTHYHO

HeonpeaeneHHoCTb u':xj:' MOXHO Nony4nTb, pasgenne cnpaBo4YHOE 3Ha4YeHne HeornpeneneHHOCTU Ha 3TOoT

2 .
KO3O(PMLIMEHT, a OLIeHKY aucnepcun i (x; ) - BO3Beas NofyyYeHHbI pesynbTar B KBaapar.

lMpumep - CoanacHo cepmuchukamy O Kaltubpoeke Macca #i; amasioHa U3 Hepxaeserouiell
cmanu ¢ HoMuHanbHbIM 3Ha4YeHuem 1 k2 paeHa 1000,000325 2, a e2o "HeonpedesieHHOCMb 8 sude



[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 19

YMpPOEeHHO20 cMmaHOapmHO20 OMKJIOHEHUs1 pasHa 240 mk2". B amom cnyyae cmaHOapmHyro
HeornpedesieHHOCMb 3MasioHa Macchl NoJyYarom Kak (i, ) = 240/3=80 mk2. dmo coomeemcmeayem

omHocumenbHoli cmaHOapmHoli HeonpedenenHocmu iy, )i m, = 80-10 =" (cm. 5.1.6). OueHka

ducnepcuu cocmaensiem i:* (m.) = (80-10-8)2=6,4-10-" 22.

MpumeyaHme - Kak npaBmno, NCTOYHNK MHGOPMaLMK, YKasbiBaloLWMn HeonpeneneHHoCTb N3MepeHUs
Kakom-rnmbo BENWYMHbBI, HE MPMBOAUT COCTABMSOLME 3TOM HeonpedeneHHocTu. B GonbluimMHCTBE CcryyaeB
Nnpu Bblpa)keHNN HeonpeaeneHHOCTU M3MEPEHUSI B COOTBETCTBUM C HACTOSLWMM Pykogodcmeom 3TO He
MMEET 3HAYeHUsl, MOCKOMbKy MPW BbIYUCIIEHUA CYMMAapHOW CTaHZAPTHOM HEOMNPEeLEeneHHOCTU pesyrbrarta
N3mMepeHns eguHoO0pa3HO CyMMUPYIOTCS CTaHOAPTHblE HEONPEeOEeNeHHOCTU BCEX BXOAHbLIX BENMYMH (CM.
pasgen 5).

4.3.4 TpuBogumas B TOM UM MHOM UCTOYHUKE MHGOPMAUMS O HeonpedeneHHocTn Xx; He Bcerga

UMeEeT BWA BEMWHYMHBI, KPaTHOM CTaHOApPTHOMY OTKIMOHEHMI0, kak paccmoTpeHo B 4.3.3. Yacto Takyto
HeornpeaeneHHOCTb ONPeAensiioT B BUAe UHTepeana ¢ yposHem gosepust 90, 95 umm 99% (cm. 6.2.2). Ecrin
He yKa3aHO MHOe, TO MOXHO MPEeANoNoXNTb, YTO ANsi pacyeTa ykazaHHOro MHTepeana bbina ncnonb3oBaHa

rMnotesa o HopManbHom pacnpegeneHun (C.2.14) BermuuHbl %; . B aTomM cnyyae cTaHgapTHyto

HeonpeaeneHHoCTb Ana X; nonydvarT AefneHneM MpUBELEHHOro B UCTOYHUKE MH(pOpMauMn 3HadYeHusa Ha

COOTBETCTBYIOLLMA KO3PULMEHT ANsi HOpManbHOro pacnpeaerenns. Tak, BbllleyKasdaHHbIM TPEM YPOBHAM
OOBEpPUS COOTBETCTBYHOT crepywowmne koadpduumentsl: 1,64; 1,96 n 2,58 (cm. Takke Tabrmuy G.1
npunoxexus G).

MpumeyaHne - B Takom npeanonoxeHuun He 6bino 6bl HeobxoaumocTu, ecnv Bbl HeonpeaeneHHOCTb
Obina BblpaXXeHa B COOTBETCTBMM C pekoMeHZauusmu Hactosiwero Pykogodcmea, B KOTOPOM
noaYepKMBaeTCs HeOOXOAMMOCTb MpW 3asiBNEHUM HeOomnpedeneHHOCTM Bcerga ykasbiBaTb UCMOMb3yeMmblii
koappmumeHT oxearta (cm. 7.2.3).

Mpumep - CoanacHo ceudemenbcmey O Ka/nubpoeke cornpomussieHue £, 3manoHHO20

pe3ucmopa ¢ HOMUHallbHbIM 3Ha4yeHuem 10 Om paeHo 10,000742 Om *129 mkOm npu memnepamype
23°C, u ykasaHo, ymo "HeonpedesneHHocmb 129 MkOM coomeemcmeyem uHmepeasly C ypPOeHeM
doesepusi 99%". B amom crsiydae cmaHOapmHyro HeorpedesieHHOCMb COMPOMUBJIEHUSI MOXHO

npuHsame paeHol #(R.)= 129/2,58=50 mkOm. 3mo coomeemcmeyem OmMHOCUMENBLHOU

cmaHdapmHol HeonpedenenHocmu (R, )/ R, = 5010 (cm. 5.1.6). OueHka Aucnepcuu paeHa

u?(R.1=(50-10"6)2=25-10° Om?2.

4.3.5 PaccmoTpuMm crniyyan, Korga Ha OCHOBE HEKOTOPOro MCTOYHMKAa WHOpMaunM MOXHO caenatb
3aKMIOYEeHNe, YTO 3HAYEHNe BXOHOW BENMUMHBI <ij C PABHOWM BEPOSTHOCTHIO MOXET HaxXOaMThCS Kak B

npeaenax UHTepBana oT c_ [0 4, Tak Y BHE 3TOro MHTepBana. [lpymmu CrioBami, BEPOSTHOCTb TOTO, YTO
3HayeHne -i; HaxoguTcs B WHTepBane or «_ go ¢4 paBHa 0,5 unn 50%. Ecrm ectb ocHoBaHus
NPeAnonoX1Tb, YTO pacrpefeneHne BeposiTHOCTE <ij BRM3KO K HOPManbHOMY, TO MNyullei OLLeHKOVA
X pna  A; Oyger cpegHsia Touka 9TOro MHTepeana. O603HAauMB @ MOMYLUMPUHY WHTepBana,
a=lz, —a_)/2 wmoxHo npunaTe #(x;) =148z  nockonbky AN HopmanbHOro pacnpeeneHus ¢

MaTemaTMYeckiM OXuAaHWeM K u cTaHgapTHbIM OTKMOHeHMeMm o uHTepsan K+ G/ 148 oxsatbiBaet
npubnusntensHo 50% pacnpegenexus.

Mpumep - CmaHo4YHUK, onpedenss pa3Mepbl Oemanu, pewusi, 4Ymo ee OnuHa | C

eeposimHocmbio 0,5 HaxoOumcsi 8 uHmepeasie om 10,07 do 10,15 mm u 3anucan amo e sude
{ =(10,11%0,04) mm, noHumass nod amum, ymo *0,04 - uHmepeasn c ypoeHem doesepusi 50%. B amom

cnyyae @ = 0,04 MM, U 8 NPedNoONIOKEHUU HOPMallbHO20 pacnpedesieHUsi 803MOXHbLIX 3Ha4YeHull
! cmanOapmHasi HeonpedeneHHocmb OnuHbl 6ydem paeHa iii)= 1,48-0,04=0,06 mMm. OueHka
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ducnepcuu 6ydem 1° (1) = (1,48:0,04)2=3,5-10-3 mm?2.

4.3.6 PaccmoTtpum criyqan, nogobHbi usnoxeHHomy B 4.3.5, HO Korga Ha OCHOBE MMEIOLLENCs
MHPOPMALMN MOXHO yTBEpXAaTb, YTO "B OByX Cryyasx M3 Tpex 3HauyeHne -i; byaeT HaxoauThCs B

MHTepBane OT w_O0 o . D,pyl'l/IMM cnosamu, BEPOATHOCTb TOro, 4YTOo 3Ha4YeHne .kr: HaxoguTca B UHTepBarne

OT ¢_[0 . paBHO NpubnmanTenbHo 0,67. Toraa ¢ 4OCTATOMHLIM OCHOBAHMEM MOXHO NPUHATL Hix; ) = ,
MOCKOMNbKY [N HOPMarnbHOrO pacnpeferieHuss ¢ MaTeMaTUY4eckuM oxuaaHnem | 1 cTaHOapTHbIM
OTKMoHeHneM < uHTepBan L.t & oxeaTtbiBaeT npubnmantensHo 68,3% pacnpeneneHus.

MpumeyaHme - To4yHOE 3HAYeHUEe CTaHOapPTHOrO OTKMOHEHWSA &, COOTBETCTBYHOLLEro UHTepBarny C
JoBepuTenbHOM BeposiTHOCTbo P = 2/3, paBHo 0,96742, Torga CTaHOapTHYO HeonpeaerneHHOCTb

#(%;) cnegosano 66l nonyunTb no dopmyne #(x;) =af 026742 =10332 = OpgHako cTonb BbicOKas
TOYHOCTb BbIMMCIIEHWI CTAHOAPTHON HEONPEAENEHHOCTH, O4EBUAHO, HE SBIISIETCS ONpaBaaHHON.

4.3.7 B psge crniyyaeB MOXHO OLEHWUTb TOMbKO rpaHuLbl (BEPXHUA N HWKHWUIA Npedensl) Ans AB
4aCTHOCTW YTBEPXAATb, YTO "ANA BCEX MPaKTUHECKAX Lieneil BEPOATHOCTb HaxOXAEHUS 3HauYeHus -i; B
WHTepBane oT w_a0 @y 6nmM3ka K eguHMLe, a BHe Npegernos 3TOro MHTepBana - HecyulectseHHa". Ecnu
AONONHUTENbHAs MHMOPMALIMSA O BO3MOXHBIX 3HAYEHNSX L BHYTPU YKa3aHHOTO MHTepBarna OTCyTCTByeT,

TO OCTaeTcs NPearnonoX1Tb, YTO BEPOSITHOCTL AMs <Ly NPUHATL Nioboe 3HaveHre B npeaenax MHTepsana
OAMHaKoBa (4TO COOTBETCTBYET PaBHOMEPHOMY MM MPSAMOYTONbHOMY pacnpedeneHnio BEpOSTHOCTEN, CM.
445 n pucyHok 2). Torga % , paBHOe MaTeMaTM4ecKOMy OXMAAHWIO <i; , OyaeT CpedHeil TOYKOiA

nHTepsana, x; = (¢, +a_) 2. Oncnepcuio 3 (x;) Takoro pacnpegeneHns onpeaensioT no dopmyre

wl(x)=(a, —a_12 112, (6)

Ecnn pasHocTb mexay rpaHvuamu, &y —d&_, 0603HaunTh 2 , To dopmyna (6) npumeT Bug

ul(x)=ai3. ©

MpumevaHne - Ecnn coctaBnswowaa HeonpeaeneHHOCTU, MofydYeHHas TakuMm 06p330M, naet
3Ha4YNTENbHLIN BKNag B HeonpegereHHOCTb pesynbtTarta uamMepeHud, To u,enec006pa3Ho pacCcMoTpeTb
BO3MO>XHOCTb NoJjty4YeHnd [OMNOMHUTENBHON MHOPMaLUK ons YTO4YHEHNA BUOa pacnpeneneHnsa.

lNMpumep 1 - CoanacHO cnpasoYyHUKY 3Ha4YeHuUe memrepamypHo20 koaghguyueHma JIUHeliHo20
pacwupeHus yucmoli medu npu 20°C g (C'i) paeHo 16,52-10~° °C~!, a noepewHocmb 3amozo

3HavyeHusi He npeebiwiaem 0,40-10 -6 °c-1  Ha ocHoeawuu makoii O2paHuUYeHHol uHgopmayuu
MOXHO MOaNbko npPednonoxums, 4Ymo 3HayeHue Cian(Cu) paeHoeeposimHo pacnpedeneHo &
uHmepeane om 16,12-10~% do 16,92:10-% °C~! u ymo eepossmHocmb HaxoxdeHus Ciay(Ci) eHe
npedesio8 3mMo20 uUHMepeasa OYeHb Mana. ljucrepcurd CUMMEMPUYHO20 MPSIMOY20s/IbHO20
pacripedenieHusi 803MOXHbIX 3HadeHull Cyn{Cik) ¢ monywupunoii a = 0,40-10 ~8 °C~! moxHo
nonyyums no gpopmyne (7): 1 (Clyg) = (0,40-10 ) 2 /3=53,3-10 15 °C~2 . Tozda cmawdapmmas
HeonpedeneHHocmb 6ydem pasHa t(Ciag) = (0,40-10-5)/ ./ =0,23-10-5 °C! .

lMpumep 2 - B mexHu4Yeckux ycriogusix uzzomosumersieM yughpoeoz20 eosibmmempa yKa3aHo,
ymo "e npomexymke om 2o0a 0o Oeyx siem nfocrse Kalubpoeku npubopa e20 noz2peusHoCMb

cocmoum u3 omHocumesnsHoll nozpewHocmu, pasHoli 14-10~%, u nozpewHocmu, npueedeHHoli k
npedeny usmepeHul (1 B), pasHou 2-10 -6 Mycmb cnycmsi 20 mecsiyee mnocsie Kanubpoeku
MoeMmMopHbIe U3MepeHUs HanpshxeHusi [~ e duanasoHe 0o 1 B danu cpedHee 3HayeHue [~ = 0,928571
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B. lpu amom u3eecmHOo, Ymo cmaHOapmHasi HeornpedesleHHOCMb Mo mury A, cesi3aHHasli C
U3MEeHYUBOCMbIO IPU M08MOPHbLIX HabmodeHusx, (1= 12 mMkB. OueHKy cmaHOapmHo*

HeonpedeneHHOCMU Mo muny B no mexHu4Yyeckum ycrioeusiM u320mMoeuUmersisi MOXHO MoJsly4yums 6
npednosioxeHuu, 4YmMo yKasaHHasi UM [O2pewHocmb onpedesisiem CUMMeEMPUYHbIe 2PaHuUUbl

pasHOMepHo20 pacrnpedesieHuss addumueHol rnonpaeku /" K {7 ¢ Hy/neebiM MameMamu4ecKum
oxudaHuem. Toz20a nonywupuHy & Ouana3oHa B03MOXHBLIX 3Ha4yeHul /[~ onpedensrom Kak
a = (14-10 -5 )-0,928571+(2:10 =% )-1=15-10~% B unu 15 mMkB, u u3 ¢popmynbl (7) namyqarom
uz(&lf?] =75 mkB2 u u(h )= 87 mkB. OueHka 3Ha4YeHusi usmMepsiemoli eenuyuHbl 7, Ons

npocmomsbi 0603Ha4aemMasi meM XKe CUMEOJSIOM [, paeHa [" = [ + A" = 0,928571 B. CymmapHyro

cmaHlapmHyo HeorpedesieHHOCMb 3MolU OUEeHKU MoJly4alom CyMMupoeaHueM cmaHO0apmHou
HeonpedeneHHocmu no muny A, pasHol 12 MkB, u cmaHOapmHol HeonpedesneHHocmu rno muny B,
pasHol 8,7 mkB. O6bwuli mMemod cymMMupoeaHus1 cocmaensirowux cmaHOapmHou
HeonpedeneHHocmu QaH 8 pasferne 5, a amom KoHKpemHbIl npuMmep paccmompeH e 5.1.5.

* TekcT OOKyMeHTa COOTBETCTBYET OpuUrnHany. - I'Ipmmeanme narotoBunTens 6asbl OaHHbIX.

4.3.8 B paccmoTpeHHOM B 4.3.7 criyyae BepxHsAl i) U HWXHAS (¢_) rpaHuubl avanasoHa
M3MEHEHNI BXOOHOW BENMYMHBLI L; MOTYT GbiTb PaCNONOXeHbl HECUMMETPUYHO OTHOCUTENbHO mMyuLleit
OLeHKM Z; . TaK, eCrnn HUDKHIOI rpaHuLy NpeacTaBuTb B Buae c_ = X; —4&_ | a BepxHil - B BUae
@, =X t&, | To MoxeT ObiTb cnpaseammso ycrnosue #_ #&, . TMockonbky B 3TOM cryyae
x; (MaTemaTMyeckoe OXuAaHWe -i; ) He HaxOAWTCS MOoCepeauHe MHTepsBana oT d_ A0 @4 , TO

pacnpeaeneHne BeposTHOCTEN -L; He MOXeT ObiTb PaBHOMEPHbIM B AaHHOM WHTepsane. [pu 3ToM

MMetoLLencst MHopMaLmMmM MOXET ObITb HELOCTATOYHO, YTOOLI caenaTb 0OOCHOBaHHOE 3aKMioYeHne o BUae
pacrnpedeneHusi, a Mpou3BOSbHbIA BbIOOp pasHbIX MoAenei pacnpedeneHnss OacT pasHble OLEHKU
aucnepcun. B atom cnyyae npocTenLlen OLeHKoM gucnepcun SBnsieTcs

2 betb)? @-al)
i Ii?f!:l— 12 = 17 ) 8

KoTopas COBMagaeT C AMCNepcueil MpSIMOYrornbHOrO — pacnpedeneHus B WHTepBane  LMpPUHOIA
(&, +45_) (acummeTpuyHbIe pacnpenenenns paccmatpusatoTca Take B F.2.4.4 n G.5.3).

lMpumep - lMycmb 6 npumepe 1 (4.3.7) 8 cnpasoYyHuUKe 3HavyeHue Ko3ghgpuyueHma OaHO Kak
®on (Cu) = 16,52-107% °C~! u ykazaHo, ymo "HaumeHbWee 803MOXKHOE 3HaYeHUe Ko3ghpuyueHma

paeHo 16,40-10 —° °C ~! | a Hau6onbwee - 16,92:10 5 °C -! ". Tozda k= 0,12-10 % °C -! |
by =0,40-10-% °C~!, u no cpopmyne (8) nonyyaem (tag) =0,15-10-% °c-1 .

MpumeyaHne 1 - BoO MHOTMX MPaKTUHECKMX M3MEPUTENbHLIX CUTyaLmsix, Korga rpaHuubl
acMMMETPUYHbI, LIenecoobpa3Ho BHOCUTL MOMPaBKy B OLEHKy X Ha BenuunHy (£, +&_)/ 2 yrobbl HoBas

OLleHKa X; BENMUMHBI <Ly HaxoaMnach nocepeavHe ananasoHa, x; = (@, +a_) /2. OTo ceeaeT cutyaumio

K Crny4ato, pacCMOTPEHHOMY B 4.3.7, Npu HOBbIX 3HAYEHUSAX E:-:,_ = E:"_ =(b, +h ) i=la, —a_VWi=a.

I'Ipmmeanme 2 - OcHoBbLIBasiCb Ha npuHUMNne mMakcMmMmymMa SHTponnMn, MOXHO MoKasaTb, YTO B Clly4ae
aCUMMETPUYHbIX rpaHUL, NMNOTHOCTb BEPOATHOCTU pacnpeneneHna c MaKkcuMasibHown 3HTpOI'IVIel7I nMmeetT g

plA)=Adesp{-MA; - %)} | roe 4 v A SBNAKTCA pelIEHMeM CUCTEMbl  ypaBHEHWIA:
A=[b_exp(hb_) +b, exp(—Ab ]! A= (exp[ Ak, +5) 7)1 (b exp[Ab, +B )+8,} s A= 0 B

cnyyae #y =5_ u h < 0 B cnyyae &, <&_ . [ucnepcus Takoro pacnpeneneHnus umeeT BuA
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wl(x )= bob — (b, —b )R

4.3.9 B cnyyae, paccmoTpeHHoM B 4.3.7, oTcyTcTBME MHGOPMaUMM O BO3MOXHbIX 3Ha4YeHUsX
BeNMUUMHLI L; B npedenax rpaHul ee M3MeHeHWss OT @_ [0 o, He MO3BONWMO caenartb WHOro

NPeanonoXeHns O NMOTHOCTY pacrnpefeneHnsl BEpPOSTHOCTEN A;, KpOMe Kak MPUHSATb ee MOCTOSIHHON B
npegenax uHTepBana oT ¢_ A0 ¢, U HYyNeBOW BHe 3TOro MHTepBana. PacnpeperneHve BepoOATHOCTEN
Takoro BMOa COOEPXKWT paspbiBbl (Ha rpaHMLax MHTEpBana), Yto 3a4acTyld He MMeeT Mnog cobon SCHOM
(PU3NYECKON OCHOBbI. BO MHOMX Criydasix MOXHO OXWAaTb, YTO 3HAYeHWs L; BBNU3W rpaHuL, MHTepsana

ropasfo MeHee BEposiTHbl, YeM B €ero LeHTpe. Torga CUMMETPUYHOE MPSIMOYronbHOE pacnpeneneHvne
LenecoobpasHo 3aMeHUTb CUMMETPUYHBLIM TpaneuenaanbHbM pacrnpeaerneHMemM C LUMPUHON  HUXKHErO

OCHOBaHMS @, —d_ = 2 W LUMPMHON BepxHero ocHoeaHua 2Zaf , roe 0= B=1. Mpm PB—> 1 a0
pacrnipefieneHne CTPEMUTCS K NPSMOYrofbHOMY, paccMoTpeHHoMy B 4.3.7, a npu [2—+0 - K TpeyronsHoMy

[cM. 4.4.6 n pucyHOoK 2 b)]. MatemaTtnyeckoe oxvaaHve BENMYMHBI XJ ONs Takoro TpaneuenganbHOro

pacnpeneneHns byaer pasHo x; = (a_ +a, ) 2 gucnepcus 2? (x; ) onpepensieTcs no dopmyre

wl(x)=a(1+p2) 16, (9a)

a B criyyae TpeyronbHoro pacnpeaenenus (= 0):
2 2
u“(x;1=a“if6, (9b)
Mpumevanne 1 - [Ona HopmanbHOrO pacnpefeneHns ¢ MaTeMatMyeckim oxugaHuem Ho u
CTaHOapTHLIM OTKMOHEHMeM & B uHTepBan LLE 3T nonagaiotT npubrmmsutensHo 99,73% 3HaueHWi

cnydanHon nepemMeHHon. Takum obpasom, ecrniv NPUHSTb, YTO UHTEepBan OT @_ 0O . OXBaTbiBaeT He

100%, a 99,73% 3HadeHuln, U 4TO cnyvariHas nepemMeHHas pacnpedeneHa Mo 3akoHy, Ommakomy K

HopManbHOMY (3TO ByAeT AONOMHMTENBHOM UHOPMaUMe O pacnpegeneHnn cryyYanHoW NepeMeHHon no
o 2 2

CPaBHEHWIO C TOW, 4YTO paccmotpeHa B 4.3.7), 1o z“(x;1=a“/3 . [na cpaBHeHus: aucnepcus

CUMMMETPUYHOTO MPSIMOYTONLHOMO PacrpefieneHnst Ha MHTepBarne MonyLIMPUHOI & paBHa g+ /3 [dhopmyna
(7)], a amcnepcnss CUMMETPUYHOIO TPEYroNbHOro pacnpefeneHnsa Ha nHTepsane nonywMpnMHON @ paBHa
ati6 [dbopmyna (9b)]. Pasmuuma B 3HadeHusx Aucnepcuin 3TMX Tpex pacnpederneHvui AOBOSbHO

He3HauMTeNbHbl M0 CPaBHEHWIO C pasHuUen B obbemax WHdopMauuu, Tpebyemoi Ans oB6OCHOBaHUS
BbIGopa TOro UMM MHOTO pacnpeaeneHuns.

Mpumevanne 2 - TpaneuewganbHoe pacnpederneHne MOXHO paccMatpuBaTb Kak CBEpPTKY ABYX
npsMoyronbHbIX pacnpegeneHnn (cm. [10]): ogHOro ¢ MonyWMpUHOM @1, PaBHOW AMWHE CpeaHen IMHWUM

Tpaneuun, ¢y = a1+ 1/ 2 apyroro - ¢ nonywmMpuHoOiA @2, paBHON ASMHE CPEeAHEeN MMHUM TPeyronbHIKa,
06pa3oBaHHOrO OOKOBOW JIMHUEN, OMYLLEHHOW U3 HEEe BbICOTOM M YacCTbl HMXKHETO OCHOBaHWA Tpaneuumu,
a; =a(l— ) 2. Torga avcnepcuio TpaneLenaansHoro pacnpeneneHins < MOXHO NMpeacTaBuTb B BUAE

CYMMbl [MCMepcuUin  3TMX [ABYX MPSIMOYrOfbHbIX — pacrpeaeneHuii: u2:a12f3+.:zgf3 . CBepTky
pacnpeneneHnii MOXHO WHTEPNPETMPOBaTh TakKe Kak ClyyYaiiHyl NepemMeHHylo, pacrpedeneHHy Mo
pPaBHOMEPHOMY 3aKOHYy Ha WHTepBane 2 &) , 3HAYeHMe KOTOpOro W3BECTHO C  HEKOTOpPOW

HeonpeaeneHHOCTbIO, ONpeAenseMoi ApyrMM paBHOMEPHBLIM pacnpeneneHnemM Ha UHTepBeane 23 , T.e. Kak
PaBHOMEPHO pacnpefeneHHylo CryYanHylo NepeMEeHHYH0, TpaHuLbl PacnpeneneHnss KOTOPOA TOYHO

*

Hen3BecCTHbl. Ho gaxe ecnun coctaBnsaet 30% |, cTaHAapTHOE OTKMOHEeHWe TpaneuengarnsHoro

pacnpefenenus i 6yaeT npesbilath fﬁ MeHee 4YeMm Ha 5%.

* TekcT AOKyMeHTa COOTBETCTBYET opurnHany. - NpumedaHne narotoBntens 6asbl JaHHbIX.



[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 23

4.3.10 BaxHo, 4TObObI OOHM N Te e COCTaBnsLMe HeonpeneneHHoOCTM He Oblnn y4uTeHbl Gornee
ogHoro pasa. Ecnu coctaBnswowas HeonpedeneHHOCTU, OOYCIOBMEHHAs KOHKPETHbIM  3ddeKToM,
nonydeHa oueHMBaHMeM Tuna B, To oHa OorkHa BOWTU Kak He3aBMCUMMasi COCTaBnsAoLlas Npu pacyeTte
CYMMapHOW CTaHOapTHOW HEONpeaerieHHOCTM TONbKO B TOM YacTu, B KakOM 3TOT 3hdEKT HE BbI3bIBAET
BapnaTMBHOCTM Pe3yribTaToB U3MepeHnsa. OTo 0byCroBreHo TeM, YTO Ta YacTb addpekTa, KoTopas BHOCUT
BKIag B BapMaTMBHOCTb, Y€ BKMKOYEHa B COCTaBMSIOLLYH HEONpeAereHHOCTU, MONyYeHHY0 Ha OCHOBe
CTaTMCTMYECKOro aHanu3a HabngeHnn.

4.3.11 O6cyxaeHne oueHMBaHMA CTaHOapTHOM HeonpedeneHHocTn Tvna B B 4.3.3-4.3.9 nposegeHo
Ha KavyecTBeHHOM ypoBHe. OHaKO MOoNy4YeHne OLEHOK HeonpenerieHHOCTM B MakCMMarbHO BO3MOXHOW
Mepe AOMMKHO BbITb OCHOBaHO Ha KONMMYECTBEHHBIX AaHHbIX, Kak nogyepkmBaeTcs B 3.4.1 n 3.4.2.

4.4 I'pacdhmyeckas unnrocTpaums oLueHMBaHUA CTaHgapPTHOW HeonpeaeneHHOCTU

4.41 Ha pucyHke 1 rpacuyeckm rnokasaHa OLeHKa 3HAYeHWs BXOAHON BErMYMHbl <A U OLeHKa

HeonpeaeneHHOCTN 3TOW OLLEHKM MO BbIOOPKE (MOBTOPHBIM HAbMIOAEHNSAM) N3 reHepasnibHON COBOKYMHOCTU C
HEN3BECTHbIM 3aKOHOM pacnpenerneHns.

4.4.2 Ha pucyHke 1 a) nokasaH npuMep, KOraa BXOAHOW BENWUUHONA -i; ABNSETCA TemnepaTypa £, a
HEen3BeCTHbIM pacnpeferneHneM sBMseTCs HOpMaribHOe pacnpefeneHve ¢ MareMaTuyeckiMm OXuaaHnem
Hs = 100°C u craHgapTHbIM OTKNoHeHuem &= 1,5°C, NNOTHOCTb BEPOATHOCTU KOTOPOrO OMUChIBaeTCs
dopmynon (cm. C.2.14)

2
© 1 1{£—
plf)=——esp|——
Gl 27T 2\ o
Mpumeyanne - W3 onpegeneHnss NNOTHOCTM pacnpedeneHns BeposiTHocTen Pz} cnepyer

HEOGXOAMMOCTb BbINOMHEHUS YCIOBUS _[p(z}.:i'z =1,

4.4.3 Ha pucyHke 1 b) nokaszaHa rmctorpamma # = 20 NOBTOPHbIX HabmtoAeHU tj Temnepatypbl i,
B3ATbIX MPEANONOXUTENBHO, U3 reHepanbHOM COBOKYMHOCTM, KOTOpPas OMUCLIBAETCA pacrnpenerneHneM,
n306paxeHHbIM Ha pucyHke 1 a). [Ina nocTpoeHnsa ructorpammbl HAbIOAEHUS, 3HAaYEHUS KOTOPbIX AaHbl B
Tabrmue 1, OblnM crpynnMpoBaHbl B knaccbl wupuHom 1°C. (Tuctorpamma npvBedeHa B KavecTse
WNMCTPaLNN; ee NOCTPOEHNE HE BXOAUT B CTAaTUCTUYECKUA aHaNn3 AaHHbIX.)

Tabnmua 1 - [iBaguarb NOBTOPHbLIX HabMnwAeHMI TemnepaTtypbl £, CrpynnMpOBaHHbIX B KMNAacChbl LLUMPUHON
1°C

MpaHyLibl Knaccos (£ =i <fy) PesynbTatbl HabntogeHuin £, °C
HwxHss rpannua knacca £, °C BepxHssa rpaHnua knacca £y, °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
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100,5 1015 100,68; 100,95; 101,11; 101,20
101,5 102,5 101,57; 101,84, 102,36
102,5 103,5 102,72

103,5 104,5 -

104,5 105,5 -

CpenHee apudmeTtnyeckoe (Mmm cpegHee) 3HadeHue i n3 x = 20 HabnwaeHnn, BblYMCIIEHHOE MO

dopmyne (3), pasHo i =100,145°C = 100,14°C, n npegnonaraeTcs, YTO OHO SABIISIETCS Nyyllen OLEHKON
MaTeMaTVyeckoro OoXuaaHus |L; BenuumHbl ¢ . BbIBOPOYHOE CTaHAapTHOe OTKMOHeHue Siip) |
BblYMCIIEHHOE MO popmyne (4), pasHO 5(f; ) =1,489°C = 1,49°C, a BbIGOPOUHOE CTAHAAPTHOE OTKIOHEHUE

cpegHero  3HaveHus  s(f) ,  BblMcrieHHoe Mo dopmyne  (5) UM SBRSOWEECS  CTaHOApTHOM

HeonpeaeneHHoCTbio % () cpeaHero sHauenns 7 , pasHo (i) = s(i) = st ) +/20 = 0,333°C=: 0,33°C.

MpumeyaHue - [aHHble B Tabmmue 1 BbIMSAAT Kak MOMy4YeHHble C MOMOLLBI0 BbICOKOTOYHOMO
LMPOBOro 3MEKTPOHHOTO TEPMOMETPA, LUMPOKO MPUMEHSIIOLLErOCS B M3MEPEHUSIX B MOCHEAHee BPEMSI.
OpHako B [OEWCTBUTENIbHOCTU OHW HE COOTBETCTBYIOT peanbHOMY WM3MEPEHWIO WM MPUBEAEHb! TOMbKO B
Ka4yecTBe UMNCTPaLmnn.

4.4.4 Ha pucyHke 2 rpacuyeckn nokasdaHbl OLiEHKA 3HAYEHWs BXOAHOW BENMMYMHbI <i; U OLeHKa
HeonpeaeneHHoCT 3TOM OUEHKM [ANs WM3BECTHOrO  anpuopHOro pacnpefeneHvus  (pacnpegeneHus,
BbIOPAHHOrO Ha OCHOBE BCell MMetoleica mHbopmaumm o A; ). Kak u B npeabiaylieM npumepe,
npegnonaraeTcs, YTO BXOAHOW BENNYMHOW SBNSAETCA TemnepaTtypa i .

4.4.5 [Ina cny4yas, Noka3aHHOro Ha pUCYHke 2 a), npegnonaraeTcs, 4To nmetowasacs nHpopmaums o
BXOAHOW BENMYMHE { MO3BOMSAET TOMNbKO CAenaTb 3aKr4veHue, YTO OHa OMUChbIBAETCS CUMMETPUYHBLIM

NPSIMOYTONbHLIM pacnpeaeneHneM BEPOSTHOCTEN B MHTepBarne C HKHEN rpaHunuen c_ = 96°C n BepxHemn

rpanuuei @, = 104°C, T.e. ¢ nonywmpuHoit & = (ay —a_)/2=4a °C (cm. 4.3.7). Marematnyeckas
3annchb 9TON NMOTHOCTY BEPOSTHOCTU UMEET Bup,

pity=1/2a. tefa_ay],

rpit)=o tela_ a,].

Kak ykasaHo B 4.3.7, Haunydwedn OueHKoW [ SABMASeTCa ee MaTteMatndeckoe oxujaHve

Ky ={z, +a_)2=100°C, yto cnenyet n3 C.3.1. CTaHaapTHas HEONpeaeneHHOCTb 3TOM oLeHKkn Gyaet

paBHa L) =af 3= 2,3°C, uto crneayet u3 C.3.2 [cm. hopmyny (7)].

4.4.6 ins cnyyasn, Noka3aHHOro Ha pucyHke 2 b), npegnonaraeTcsi, YTO O BENUYMHE { MMeeTcs bonee
obwmpHas uMHOpMauMs, Mo3BonsoWas MpeanonoXvMtb, 4YTO [[AHHOW BeNMYMHE COOTBETCTBYeT
CYMMETPUYHOE TpeyronbHoe pacnpedeneHne BepOsiTHOCTEN C TeMu xe HmxHen (2_ = 96°C) n BepxHewn
(24 = 104°C) rpaHMLaMK U C TO Xe NONMyLUMPUHON WHTepBana @ = (@, —a_){ 2= 4°C (cm. 4.3.9).
MaTemartunyeckasi 3anucb 3TON NNOTHOCTU BEPOATHOCTU MMEET BN
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plt) = (a, —£)/a’; telay +a)Za,],

pit)=o0 tgla_ia.].

Kak ykasaHo B 4.3.9, maTemaTnyeckoe OXuaaHMe BennunHbl £ paBHo Ky =(a, +a_)/ 2= 100°C,
yto cnegyetr w3 C3.1. CraHgapTHas  HeOnpedernieHHocTb  3TO  OuUeHkM OyaeT  pasHa
uie)=alf «.-"E =1,6°C, yto cnegyet u3 C.3.2 [cM. dhopmyny (9b)].

3710 nocneaHee 3HadeHue, ;) =1,6°C, MOXHO cpaBHUTb C (|l ) =2 3°C, nonyyeHHbIM B 4.4.5
AN NpsAMOyronbHOro pacnpegeneHis Ha ToM e uHTepsane wmpuHon 8°C, a Ttakke ¢ &= 1,5°C gns
HOpMarbHOro pacnpegeneHusi, nokasaHHoro Ha pucyHke 1 a), y kotoporo 99% 3HayeHun nonagarT B
WHTepBan oT - 2,5G [0 +2,58 5 Toit Xe wupuHbl 8°C, n ¢ ()= 0,33°C, nonyyeHHon B 4.4.3 no 20

HaGMNoAeHNAM, KoTopble, Kak npeanonaranocb, ObiM B3STbl Cly4YaiiHbiM 0O6pasoM M3 TOro e Camoro
HOPMarbHOro pacnpeaeneHus.

pit), °c' 4

0,3

0,2

0,14

105 ¢, °C

as
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PucyHok 1 - 'padmyeckas nnnocTpaums oueHBaHns CTaHa4apTHON HEONPe4eNeHHOCTU BXO4HOW BENUYNHDI
Mo NOBTOPHbLIM HabNAEHNSIM

pt), *c'4 ) a a i
0,125+

0,100+
0,075
0,050
0,025

1/2a

I -
+ 105 ¢, °C

PucyHok 2, nucT 1 - Npatpnyeckas nnniocTpaums oueHMBaHNSa CTaHa4apTHON HeonpeaeneHHOCTU BXOOHON
BENNYMHBI MO M3BECTHOMY 3aKOHY pacnpeeneHus

pl), nc"‘ 1 - a el i -
0,250- .
0,200
0,150+
e
0,100
0,050+
0 T L T T T T I T *
a5 + 100 11 105 ¢, °C
a_ 4 a,
u—alNg Hy b+ alve
b)

PucyHok 2 , nuct 2

5 OnpepgeneHne cyMMapHOM CTaHAAPTHOMN HeonpeaeneHHOCTU
5.1 HekoppenupoBaHHble BXOAHbIE BeNTMYUHbI

B HacToswem nogpasgene pacCMOTPEH Crydan, Korda BCEe BXOOHbIE BENMYMHLI He3aBUCUMbI
(C.3.7). Cnyuvan, korga ase unm 6onee BXOOHbIX BEMYMH CBsi3aHbl Mexady COOOM, T.e. KOppenupoBaHHbI
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(C.2.8), paccmoTpeH B 5.2.

5.1.1 CtaHgapTHy0 HeonpeneneHHoCTb OLEHKN (pesyrnbTara M3MepeHns) ¥ naMmepsaemMon BeNUYMHbI
¥ nony4aroT nyTemM COOTBETCTBYHOLLE OMPeAeneHHOro CyMMUPOBaHMUS CTaHA4APTHLIX HeonpeaeneHHOCTEN
BXOAHbIX OLEHOK X, X7, ..., &p(cm. 4.1). BTy cymmapHyto cmaHO0apmHy HeornpedesieHHOCMb OLEHKN

) 0603HavaloT KaK i, [y .

MpumeyaHne - Mo Tem xe npuuMHaM, YTO ykasaHbl B npumedaHum K 4.3.1, Kaxgbll U3 CUMBOJSIOB

2, (N u,;j‘ {¥) ncnonbayercs B ABYX 3HAYEHUSAX.

ploi=(t—a_yia®; tela_lay +a )/2].
5.1.2 CymmapHas cTaHgapTHas HeonpeaeneHHocTb L. (V) npeacTtaBnser cobon NONOXUTenbHbIN
KBagpaTHbIN KOPEHb M3 CyMMapHON Ancnepcum, nonyvyaemon no gopmyne

2
MN af
2 _ 2
B, (.J’:'—E E I ':x:':', (10)

roe J - dyHkums, onpeaeneHHas B 4.1.1 [cm. doopmyny (1)];
©(x;) - cTaHOAPTHas HEONPEAEeneHHOCTb BXOAHOM BEMMUMHBI, OLleHeHHas no Tuny A (cM. 4.2) unu no
Tnny B (cm. 4.3).

CyMMmapHasi CTaHpapTHasi HeonpefeneHHoCTb L, (¥} npeactaBnsieT coboil OLEHKy CTaHOapTHOro
OTKNOHEHUSI N3MEPSIEMON BENUYUHBI } 1 XapakTepusyeT pa3bpoc 3HaYeHWn, KoTopble C AOCTaTO4HbIM
OCHOBaHMeM MOoryT ObITb MpUNMcaHbl 3TOM BeNUYMHe (cm. 2.2.3).

dopmyna (10), Kak 1 ee aHanor ans cry4as KoppennmpoBaHHbIX BXOAHbIX BennuuH - cbopmyna (13),
OCHOBaHa Ha anmnpokcumauun yHKUMoHanbHo 3aeucumoctn ¥ = F (X1, Kq..... X ) pspom Teiinopa
nepsoro nopsgka W B TepMUHax Hacmosiwezo Pykosodcmea npeacTaenseT CcoboOn  3akoH

mpaHcghopmuposaHusi HeoripederieHHocmel (cm. E.3.1 n E.3.2).
MpumeyaHne - Ecrv dyHKUMOHaNbHas 3aBUCHMOCTb f CYLLIECTBEHHO HenuHeliHa, To B dopmyne (10)
2 .

ANa i () 4OrKHbI BbiTb YUTEHbI YneHbl pasnoxeHns B pag Tennopa BbiCLUMX nopsakos. Ecrn kaxaas us

A; pacnpeaeneHa no HOPMarbHOMY 3aKOHy, TO Hanbomnee 3Ha4MMbIMM YrieHamy Goree BbICOKMX MOPSIIKOB,
KOTopble cnegyeT 4obaBuTb B Npasyto YacTb chopMynbl (10), aBnstoTcA

2
Nl A B
239D I+ 2 7 W)

i=1 =1 2 oy O a o 05 .

Mpumep, korga HEOOXOOMMO Yy4YMTbIBATb YNEHbl Pa3NOXEHUs B psg Tennopa BbICLUMX MOPSOKOB,
npueegeH B H.1.

5.1.3 YacTHble npousBoaHble ©F /0% cnegyeT nonumate kak B /84 npm Ay = x5 (owm.
npumeyanme 1 Huxe). 3T NPOM3BOAHbIE, Ha3biBaeMble Takke Koa(pULMEHTaMU YyBCTBUTENbHOCTY,
MOKa3bIBAIOT, KaK N3MEHSIETCA BbIXOAHAS OLeHKa ¥ C M3MEHEHNEM BXOAHbIX OLEHOK &1, X7, ..., X7 . Tak,

NPy HEBGOMbLIOM W3MEHEHUM BXOOHOW OLEHKM X Ha BenuuuHy L% oueHka Y UW3MEHUTCS Ha
(M, = (/1 8x)(A%) . Ecrm n3MeHeHMe BXOOHOW OLEHKM X; COBMagaeT C ee  CTaHAapTHOM

HeonpeeneHHOCTbIo, TO COOTBETCTBYIOLLEE M3MeHeHWe B ¥ Gyaer pasHo Lof /& ju(x;) . Moatomy
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2 o .
CYMMapHyI0 [MCnepcuto i (') MOXHO paccMaTpuBaTb kak CyMMy AWCMEpPCUid BbIXOOHOW OLEeHKM ¥

Kapkgas U3 KOTopbiX OBycrioBrneHa AMCNepcuen COOTBETCTBYHOLLEW BXOOHOW OLEHKM X; . JTO Mo3BonsieTr
3anucatb popmyny (10) B Buae

2 M 2 ¥
g (y) = %[cz'u(xi:'] = %ui (¥) ' (11a)
roe
ey =0 Fay, w(y) = e |ulx). (11b)

Mpumeuarne 1 - CTporo roBops, YacTHble npoussoaHbie & / £x; npeactasnsioT coboi 3HaueHns

g7/ 84, B Touke mMaTemaTdecKux OXuaaHun BennumH A; . OOHako Ha NpakTuke Ans WX OLeHWBaHWUS
ncnonbayT opmyny

¥_g
o, oK,

! Ka Xaaoa Xap '
rlpl/lMe‘-laHVle 2- CyMMapHyI'O CTaHOapTHYO HeonpeaeneHHOCTb uc {.}r} MOXHO paccynTarb YACIEHHO,

3amenss B hopmyne (11a) ¢;zix; ) Ha

Zy = %{f[?ﬁ,---: rtu(nxy )= Slxnx —u(x) oxyl)

TO €CTb YMCMEHHYI0 OLeHKYy Iy [ ¥] MomyyaloT, BbIMMCAAS M3MEHEHMs ¥ Npu W3MEHEeHMaX X Ha
+ulx) v —ulx;) v npummmas ;(¥) paBHbim | Z; | . Mpu 3TOM COOTBETCTBYIOLMI KOIDMULINEHT

YyBCTBUTENLHOCTU ©; MOXET ObiTb NPEeACTaBMNeH KaK £y {1 (x;) .

Mpumep - Ucnonb3ys e npumepe k 4.1.1 e yensax ynpouwjeHusi 3anucu OOHO U MO Xe
o603Ha4YeHue Kak Onsi ee/luduHbl, MaK U Ofis1 ee OUYeHKU, MOXHO rosiydyums criedyroujue OoueHKU
Ko3aghghuyueHmoe yyecmeumesbHOCMuU U cyMmMapHol ducrnepcuu:

ey =PI AV = W H{Ry[l+cut —£g)]} = 2PV
cq =0PI3Ry =V HRE[1+ et —£)]) = —Pi Ry
0y = 8P Ba= V2t — i) R [+ et — 80017 ) = — P(t — £g) {1+ it — £0)];

cq =P Bt =T al{Ro[l+alt—5)]% ) = —Pai[1+ aut — g5)];

. ary AR ary? ary
5 (Pj:(ﬁ] 1 (VJ{EJ u (RD)+[£] % (a)+(§] w*(t) =
= [eu(P)]* +loqu(Rg)]? +[oau(@]’ +Hegu@]’ =
= uf (P)+15 (P) +uk (P) +ud ().

5.1.4 WHorga koabdULIMEHTbI YyBCTBUTENbHOCTY & { 8% onpegensioT He pacyeTHbIM crnocoboMm K3

BUAA (DYHKLMOHANBLHON 3aBUCMMOCTM f , @ 3KCMEpUMEHTamnbHO, M3Mepss M3MEHeHMe ¥ , Bbi3BaHHOe
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M3MEHeHNeM 3adaHHOM BXOOHOW BENU4YMUHbI j.r! , Korga 3Ha4dYeHuda OcCTalribHbIX BXOOHbIX BeNn4nH

NoadepKMBAOTCA MNOCTOAHHBIMW. B 3aToM cnyyae He Tpebyercs 3HaHuMs BuAaa (YHKUMOHANbHON
3aBUCUMOCTU (MMM YacTu STON 3aBMCMMOCTM, €CIIMN SKCMEPUMEHTAmNbHO OMNPeaensiioT TOMNbKO HEKOTopbIe

KO3(PMULIMEHTBI YYBCTBUTENLHOCTM). BMECTO 3TOro [0CTaTOMHO Mony4nTh pasnoxeHvne f B paa Teinopa
nepBoro nopsigka Yepes amnmpuyeckne KoadULMEHTbl YyBCTBUTENBHOCTM.

5.1.5 Ecrnn yHKUNOHAmNbHY0 3aBUCUMOCTb Arns U3MEPSEMON BEnUYMHbL ¥ pasnoxuTb B psa B
OKPECTHOCTU HOMMWHAmbHbLIX 3HAYEeHWN X;-,n BXO[HbIX BEMMYMH A; U OrPAHNYUUTLCS YfeHaMM NEPBOro
nopsigka (4To B OOMbLUMHCTBE CrnyvaeB OydeT AOCTAaTOYHO XOPOWWMM MNpubrvkeHnem), To dopmyna (1)
npeobpasyetca k Bugy Y =IFp+cyd +egda+. . +eyby , rae Yo =S40, A0, An0)
oy =(@F /%) B Touwkax A;=A;p m 8 =X, -&;n . Tamm obpasom, B uensx aHanmM3a
HeonpeaeneHHOCTN U3MepAeMyto BEMMYNHY MOXHO annpoKCUMMPOBATL SIMHENHOW dyHKUMEN, nepenas oT
BXOAHbIX BEMIMUMH -L; K MX npupalieHnam &; (cm. E.3.1).

lMpumep - B npumepe 2 k 4.3.7 oueHKka 3Ha4YyeHUsl u3MepsieMoll ee/luduHbl umeem eud
F=F +AF , 20e 7 = 0,928571 B, u(F ) =12 mkB, A (F 1= 0 u z(AF )= 8,7 MkB. Mockonbky

AVialr =1u V1 8(AF) = 1, mo cymmapHyto ducnepcuto Ons [~ MOXHO Moay4uUms no ghopmyrie

w7y = (7 +u? (A7) = (12102 +(87.107%)% = 219.1072 B2,

CymmapHass cmaHdapmHasi HeonpedeneHHocmb 6ydem paeHa u.(F )= 15 mMkB, umo
coomeemcmeyem omHocumesibHoU cyMmapHou cmaHdapmHolu HeonpedeneHHocMu
u, = (/"= 1610 % (cm. 5.1.6). B 0aHHOM npumepe cama u3mepsieMasi @efluyuHa (a He ee
pa3sioxeHue) siensiemcsi JiuHelHoU ¢byHKUYuel ee/luduH, Om KOmopbIX OHa 3asucum, C
koaghpuyueHmamu ; = +1. U3 popmynei (10) cnedyem, ymo ecnu I = ci Xy teqlq+ ey, a

koagppuyueHmbl 4YyecmeumesibHOCMu ©C; NPuHUMarom 3HaydeHusi rmoc 1 unu muHyc 1, mo

MN
ul(y)=u’(x)
i=1 '

5.1.6 Ecmm dyHkuMoHanbHaa 3aBMCMMOCTb VIMeeT BUA YchlplXjDz...XﬁN , a creneHu

P npeacTaBnaoT cobon N3BECTHbIE (C NMPeHebpeXXnMo Manon HeonpegeneHHoCTbIo) YMcna, To opmyny
(10) anst cymmapHon gucnepcumn MoxHO npeobpasoBaTb K BUAY

N
2 2
[ee ()1 01" = 2l i) f 2]
= . (12)
Ota cdopmyna MmeeT Takon Xe BuA, 4TO M dopmyna (11a), HO BMECTO CyMMapHOW aucrepcum

2 2 .
() B Hee BXOOUT omHocumersibHasi cymmapHasi ducriepcusi [, (37} ¥]°, a BMecTo oueHok aucnepcun

2 . 2 .
BXOOHbIX BeNMWYUH & (x;) - oueHKM omHocumerbHbix Oucrepcut [(x; )1 %1% . (OmHocumenbHol
CyMMapHoU cmaHOapmHoU HeornpedesieHHOCMbIO U OMHOCUMeibHOU cmaHOapmHoU HeorpedesieHH OCMbHo
ANS KKOO0N BXOAHOM OLEHKM ByayT COOTBETCTBEHHO . (¥)f |y |n wl(x )|z |; ¥ =0, x = 0).

I'Ipmmeanme 1 - Ecrm (byHKLI,VIOHaJ'IbHaﬂ 3aBUCMMOCTb MMeeT BUO Npou3BeaeHNA CTeneHHbIX

PYHKUMIA OT BXOAOHbIX BEMNMYMH, TO ee ferko npeobpasoBatb B JIMHENHYO 3aBUCUMMOCTb (CM. 5.1.5) nyTem
NoACTaHOBKU Ay=4 i0 (1+8;) | y4to nossonser nonyunTb  NpUBIMXKEHHyo  dopmyny

N
(Y_FD}IYDEPI'E"' . Ecnn e vcnonbsosaTth onepauuvio norapudMUpOBaHUS, TO HOBbIE MEPEMEHHbIE
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N
Z=lnc+2 p W

7 =ln ¥un W =l X;6yayTt cBA3aHbl TOUHON NUHENHON 3aBUCUMOCTLIO: =i
1=

Mpumevanme 2 - Ecrm kaxgoe 'y UMeeT 3HadeHne nmbo nnoc 1, imbo muHyc 1, To cbopmyna (12)
e 0/ o1 = Sar) w1
npUHUMaEeT Bug =< Y= o ! tl |, T.e. B 3TOM YaCTHOM cCJly4yae OTHOCUTENbHasa cyMmapHad
1=
Oncnepcusi oueHKn ¥ NpocTo paBHa CyMMe OTHOCUTENbHBLIX ANCMEPCUI BXOOHbLIX OLLEHOK X; .

(Monpaska).
5.2 KoppenupoBaHHble BXOAHbIE BeNTUYUHbBI

5.2.1 ®opmyna (10) n cBasaHHbIE C Hel hopmyrbl, Takue Kak (11a) u (12), cnpaBeanmBebl TONLKO B
TOM Crlyyae, €Cni BXOAHbIE BErMYMHbI < ; HE3aBUCHUMbI MMM HEKOPPENMPOBaHHbLI (B A@HHOM Ccriydae nog

A; NOHMMAIOT CriyyaliHylo MepemMeHHylo, B TO BPeMsi Kak COOTBETCTBYIOLLAs eii BenMuMHa CunTaeTcs

MOCTOSIHHON HEeN3BECTHOM - cM. npumedanmne 1 k 4.1.1). Ecrm kakne-nnbo n3 -i; B 3HAUMTENLHON CTenenu
KOPPENMpPOBaHHbI, TO 3Ty KOPPEnALn HeobxoanmMo NpuHMMaThb B pacyer.

5.2.2 Ecnn BxogHble BenW4YMHbI KOppenupoBaHbl, TO ¢opMyna And CyMMapHOW Aaucnepcuu
u,;j‘ {»7) pesynbTarta nsmepeHusi 6yaeTt nmeTb BUA

oy=33r LY

—— (X, Xy
s=17=10% 0% i v

@; 2 N-1 N Bf f
), a3

u(xz,xvi.-} :g'i[— i (x IR

ax:' =1 j=i+ ©% xj

rae % n X; ABNSIOTCA OUEeHKaMW, COOTBETCTBEHHO, XJ- ] XJ- , a H(I;-,XJ-I':ﬂ(IJ-,Ii) - OUEHKa

koBapuauum %yn X; . CTeneHb koppenauuu mexgy % v X; xapakTrepu3yercs OueHKon KoadpdpuumeHTa
Koppensauuu (C.3.6)

wi(x;Julx;) (14)

roe ?":?fi,xjj' =r{x;, x)n 1= ?"(xi,xjj' Z+1. ECIv OLiGHKM % U % ; HE3@BUCUMBI, TO ?"(xi,xjj' =0,unno

M3MEHEHUIO 3HAYEHWs OOHOM W3 3TUX ChyyarHbIX MNEePEeMEHHbIX Henb3si NPOrHO3MpoBaTb W3MEHEHWE
3HayeHus gpyron (6onee noapobHO AaHHbIM BONpoc paccmatpuBaetca B C.2.8, C.3.6 n C.3.7).

Mpy wvcnonb3oBaHUM KOIPMULMEHTOB KOPPEMSAUMKU, KOTOpble Ilerdye MWHTEepnpeTMpoBaTb, Yem
KOBapuauum, koBapraumoHHoe cnaraemoe B popmMyrne (13) MOXHO NpPeacTaBvTh B BUOE

N-1 N &
2 — i xwlx i x, %
Z 2y o RN, s
Torga ¢ ydyetom copmynel (11b) popmyna (13) npuHnmaet Bug
5 4 N-1 W
B (yj Zcu (x)+23 ch u(x}u(x )r(x!,xj 16
1=l j=i+l (16)
MpumevaHne 1 - B 4yacTHOM crniyyae, Korga BCe BXOOHblE BENWYMHbI KOPPEnUMpPOBaHHblI C

KkoabduumeHTamm koppensaumm X, -’n’j) =+1, cdopmyna (16) ynpoliaetcs oo BMaa
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2

2 N ar w(x:)

5 N
uy (V= Zouix)| =| 22—
i=l =1 O%
Mpy 3TOM CymMMapHas cTaHaapTHas HeonpeaeneHHocTh . (¥ 6yaeT npeactaBnsTe coboit MpocTo
CyMMy COCTaBnAlLWKNX HeonpeaeneHHOCTn BleOﬂ,HOVl BelriMynHbIl, Kaxaoe Wun3 KOTOpPbIX 06yCJ'|OBJ'|6HO
HeonpeaeneHHoCTbo COOTBeTCTByl'OLlJ,eD‘I BXOAHOM OLEeHKMn A . [STy CyMMy He crnegyeT nytarb C NOXOXnM

no Buay OOLUMM 3aKOHOM CYMMUPOBAHUS MOrPELLUHOCTEN - CTaHAapTHbIE HEOoNpPeaeneHHOCTN He ABNSTCH
norpewtHocTsiMu (cm. E.3.2).]

Mpumep - Qecssimb pe3ucmopoe HOMUHaNbHLIM conpomuesieHueM F; = 1000 Om KaxObili
Kanubpyrom mMemoOoM c/luUMeHUs1 (HeonpedesieHHOCMbIO CJ/IUYeHUsi 8 OaHHOM fpuMepe
npeHe6pezalom) C 3MasioHOM MO20 XXe HOMUHa/lbHO20 conpomussneHuss X, = 1000 Om.

CmaHOdapmHas HeonpedesleHHOCMb 3MaJloHa u(f?‘.s} = 100 MOmM yka3aHa e e2o0 ceudemesibcmee o
cepmudpukayuu. Peaucmopbi coeduHsirom nocriedogamesibHO NpPoeodamu C NMPeHe6bpexuMo MalbiM
conpomueJsieHuUemM OJisi MONYyYeHUsl 3MmalsioHa COMpPoOmMuUesIeHuUs! Rrgj' HomuHanom 10 kOm. Takum

10
o6pasom, Rrgp = F(K) = E & Mockonbky  Ona  Kaxdoli napbl  pe3ucmopos

rix, x;)=r{F;,R;)=+1 (cm. F.1.2.3, npumep 2), mo cripaeednuea cpopmyna us npumeyarus 1. Tak

Kak Onsi kaxdozo pesucmopa & /0% = BRpp [0 =1 u ulx) =u(Fy) = u(R,) (em. F.1.2.3, npumep
2), npumeHeHue yKaszaHHOU ¢opmynbl Gaem  3HavYeHue CyMMapHol  cmaHOapmHol

10
HeonpedeneHHocmMu e (Fygr) = EH(RS) = 10-0,1=1 Owm. Pe3ynbmam
10 5 12
o (Rygr) = %” (&) ~ 0,32 Om, nony4eHHbIl ¢ nomowbio ¢hopmysnsl (10), 6ydem HeeepeH,
1=

MOCKOJILKY OH He y4Yumbiéaem Koppesnsyulo Mexdy conpomuesieHusmMu Oecsimu pe3ucinopos,
obycnoeneHHyro npoyedypol Kanubpoeku amasioHa.

.2 y
Mpumeyarue 2 - OueHKn aucnepcuin z“ (x; ) 1 OLeHK KoBapuaumii (7, Ij]' MOXHO paccMaTpnsaTtb
KaKk 3fieMeHTbl ¥y KOBapMauMOHHOW Marpuupl. [uaroHanbHbiMy dIEMEHTamy Takoum matpuubl Byayt

Avicnepcum, iy = Hg(?ff]' , @ HejmaroHasnbHbIMM - KoBapuauuy, Yy =H(x:',?fj:' =u(x -,x!-) , I1# j. Ecnn
ABE BXOOHblE€ BENMYMHbI HEKOPPENUPOBAHHBI, TO COOTBETCTBYHOLLME 3NTIEMEHTLI KOBapMaLuMOHHOW MaTpuLbl
¥y n U paBHbl Hyno. ECnn Bce BXOAHbIE BENMUYMHBLI HEKOPPENMPOBaHHbLI, TO BCE HeAuaroHanbHble
3MEMEHTbI paBHbl HYIIO, U KOBapuaumnoHHas matpuua 6yaet guaroHansHon (cm. Tawkke C.3.5).

Mpumeyanne 3 - nga nony4eHnst YNCMOBbIX OLEeHOK chopmyny (16) MOXHO 3anncaTb B BUAE

5 NN
by ()= %ZIZJ'ZJ'-” (xzﬁxv;-':',
i=lj=

roe £i- BENMYMHBI, onpefeneHHbIe B npumeydann 2 k 5.1.3.

MpumevaHne 4 - Ecrm ana yHKUMOHaNLHON 3aBUCMMOCTUM, onpederneHHon B 5.1.6, Bce BXOAHble
BEMUUMHbI <i; SBMSIOTCH KOPPENMPOBaHHbIMKM, TO B MpaBylo 4acTb copmynbl (12) crnemyeT [o6aBuTb
cnaraemble Buaa
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Nlow
;1 ; piu(xi)"fxi][pvi"u(xj:l"llxj ]r(xisxjj .

5.2.3 OBo3HauMm 4epes F W F cpegHue apudMeTUYecKMe 3HauveHusl, ABMAIOLIMEcCH OLieHKaMu

MaTeMaTu4yeckiX OKUAaHUA COOTBETCTBEHHO kg 1 [L. ABYX CriyqanHbIX NEPEMEHHbIX & U # U MOMyYeHHble
N3 # HE3aBMCUMbIX Map OOHOBPEMEHHbIX HAbMOOAEHUA & U » B OOWHAKOBLIX YCITOBUSIX M3MEPEHUN (CM.
B.2.15). Toraa koBapuauuto (cMm. C.3.4) & U # MOXHO MONy4YnTb No goopmMyre

slF Fl=——— " %(q;c g =71 (17)

rae & v 7 - OoTAenbHble HabMoaeHNs BenuunH & U » COOTBETCTBEHHO, @ @ W 7 pacCyMTbiBalOT U3
HabntogeHun no chopmyne (3). Ecnv B 4ENCTBUTENBHOCTY BEMNYUHBI & U # HEKOPPENMPOBaHHbI, TO OLEHKa,
nony4deHHas no dgopmyne (17), OygeT, Kak npaBunio, 6nmnaka K HyIto.

Takum 06pa3oMm, OLEeHKy KOoBapuaLuu [BYyX KOPPENMPOBAHHLIX BXOAHbIX BEMYMH +i; U A jC

OoLeHKamMun ﬁr! n A , NONy4YeHHbIMXU N3 He3aBUCMMBbIX Nap MOBTOPHbLIX OAHOBPEMEHHbIX HabntogeHn,

paccuMTLIBAIOT Mo opmyne #(x;. X;) = s( X, ’f_,i":l , roe S(fi,fj—) nonyyaioT no dopmyne (17). OueHka
KoBapuauum, noryydeHHass B COOTBETCTBUM C dhopmyrion (17), OygeT oueHkor no tuny A. BblGopoudHbI
KOO ULMEHT  KoppenauumM  ans E " XJ- MOXeT ObiTb nonydyeH w3  dopmynbl  (14):

Plxe,np) = r( Xy Xy = (X, X ) s(Hy)s(X )]

Mpumevarne - T[lpymepbl, B KOTOPbIX HEOBXOAMMO WCNOMb30OBaTb 3HAYeHUs KoBapuauuw,
paccumTaHHbIX no dopmyne (17), npuBeaeHsl B H.2 n H.4.

5.2.4 3HaunTenbHas Koppenauna mexay aOBymMA BXOAHbIMU BeNMMYUMHaMUN MOXET HabnogaTeCca B
Crniydasax, Korga and nx oueHmBaHuA UCMNOoNb3yHT OOUH U TOT Xe I/I3Mepl/ITeI'IbeIIZ I'Ipl/l60p, OOUH N TOT Xe
3TaloH U OgHU U Te Xe CrpaBo4Hble AaHHble, MMelLlne 6OJ'IbLlJy}O CTaHOapTHYKO HeonpeaeneHHOCTb.
Hanpmmep, eCcnn ncnonb3oBatb OAMH U TOT XXe TepMOMEeTp Ond BHeCeHUA TeMHepaTypHon nonpaBkn B

OLeHKY BXOOHOW BENUYAHLI }{1 N aHanornyHom nonpaBkn B OLIEHKY BXOOHOW BENUYUHLI X', TO nocne

BHECEHNUA nonpaBoOK 3TW BXOAHble BEJIMYUHbI MOryT CTaTb CUJTIbHO KOppernpoBaHHbIMA. OpHako B
onncaHHOM npuMmepe KoppenAaunnm BXOAHbIX BeJIMYNH MOXXHO n3bexartb, ecrm B (*)yHKLI,MOHaJ'IbHyPO

3aBNCUMOCTb (1) BKITHOYNTb -:E: n XJ‘ Oes3 nonpasBokK, HO OONONMHUTL ee q.)yHKLI,VIOHaJ'IbeIMI/I 3aBUCUMOCTAMN

(C M3BECTHBIMM NapaMeTpamMy M U3BECTHLIMWM CTaHAAPTHBIMW HEOoMpeaeneHHOCTAMU 3TUX MapameTpoB)
yKa3aHHbIX BENMYMH OT TemnepaTypbl (kanMbpoBOYHbIMU XapakTepnuctmkamu) - cm. F.1.2.3 n F.1.2.4.

5.25 Ecnn mexgy BXOOHbIMM BENMYMHAMM WMMEETCS KOPpensuusi, U OHa 3HauyiTemnbHa, TO
npeHebperatb el Hemnb3s. COOTBETCTBYHLUME KOBapuvauuym Npy BO3MOXHOCTU BapbMpPOBaHWUS 3HAYEHWN
BXOOHbIX BenuumH (cm. C.3.6, npumeyaHne 3) cnegyeT OLeHMBaTb SKCMEPMMEHTaNbHO UM NCMONb30BaThb
BCHO [OCTYMHYK WHOpPMaUMIo O XapakTepe 3aBUCUMMOCTU BXOLHbIX BENMYMH MpU MX Bapuaumsix ons
oueHnBaHnst Tuna B. MNpy oueHnBaHMM CTENEHN KoppensauMmn Mexay BXOOHbIMU BENUHUHAMMN BaXKHYIO POrb
urpaet manveckast MHTYULNS, OCHOBAHHAsS Ha HaKOMMEHHOM OMbITe N 06WmuX 3HaHuAX (cMm. 4.3.1 1 4.3.2),
0OCODEHHO B cnydasx, Korga koppensuus obycrioBneHa BnusiHMEM OOWMX (aKToOpoB, TakMX Kak
TemMnepaTtypa OKpyKalolleh cpefpbl, atMmocepHoe AaBfieHMEe M BMAXHOCTb. 3a4acTyl0 BIMSHUE TaKuX
(haKTOpOB Ha B3aMMO3aBMCUMOCTb BXOAHbIX BEMUUYUH HE3HAYUTENBbHO, U 3TN BENMYMHBI MOXHO CUATaTb
HeKoppenupoBaHHbIMKU. Ecrn ke BnusHmem obLumx hakTopoB NpeHebpeYb Herb3s, TO KOPPEerMpPOBaHHOCTb
BXOAHbIX MEPEMEHHbIX MOXHO YCTPaHUTb, BBEOA 3T (PaKTopbl B SIBHOM BuAe B (DYHKUMOHANbHYO
3aBnCMMOCTL (1) B Ka4ecTBe AONOMHUTENbHBIX HE3ABMCUMMbIX BXOLHbIX BEMNYMH, KaKk 3TO ONncaHo B 5.2.4.

6 OnpeaeneHne paclUMpPeHHOW HeornpeaereHHOCTH
6.1 BBeneHue
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6.1.1 PaspabotaHHas Paboyen rpynnon no HeonpegeneHHoctu PekomeHpgaumsa INC-1 (1980), Ha
KOTOpPOM OCHOBaHO HacTodwee Pykosodcmeo (cMm. BBegeHue), a Takke paspaboraHHble MKMB
Pekomengauusa 1 (Cl-1981) n PekomeHngauus 1 (Cl-1986), kotopbimu INC-1 (1980) 6bina ogobpeHa u BHOBb
nogTeBepxgeHa (cm. A2 wn AJ3), noooepkuBalOT  MCMOMb3OBaHME CyMMapHOW  CTaHOapTHOW

HeonpeaeneHHoCTN . (¥) B ka4yecTBe KONMMYECTBEHHON XapaKTepUCTUKM HeonpeaeneHHocTU pesynbTaTa
navepennd. Bo BTopor u3 BbiweykasaHHbIX pekomeHgaumi MKMB cogepxutca npegnoxeHue, 4tobbl TO,
4TO ceilyac HasbiBalOT CYMMAapHON CTaHAapTHOW HEONpeaeneHHoCTbo i, (¥) | "ucnonb3osanoch Bcemu

y4yacTHMKaMU Mpu NpPeacTaBreHnn pesyrnbTaToB BCEX MEXAyHapOoAHbIX CIMYEHWA W Aapyrux pabor,
npoeogumbix nog arngon MKMB v KOHCYNbTaTUBHBIX KOMUTETOB".

6.1.2 XoTa napameTp I.(¥) MOXET CNyXWUTb YHMBEpCanbHbIM CPEACTBOM  BbIPaXeHUs

HeonpeaeneHHoCTN pe3yrbTaTa U3MEPEHUs], 3a4acTyl0 B MPOMBbILLIIEHHOCTW, TOProBrie U 3akoHoZ4aTeNbHO
perynmpyemMbix obracTsx, Harnpumep CBsi3aHHbIX C OXpaHOW 340poBbsi M obecnedyeHvem 6GesonacHocTu,
pesynbTar M3MEpeHUIn [OIMKeH OblTb MPEeACTaBneH C ykasaHMEM OXBaTblBAKOLIEro €ro uMHTepsana, B
npegenax KOToporo, kak MOXHO oxuaaTb, OyaeT HaxoauTbcs Gofbluasi YacTb pacnpeneneHns 3HadeHun,
KOTopble O0GOCHOBAHHO MOryT ObITb MPUMMCAaHbI U3MeEpsSieMO BenMuYnHe. BaxHocTb Takoro TpeGosaHus
Obina npuaHaHa Pabouen rpynnoi, 4To NpMBENoO K nosiBneHuto naparpadga 5 Pekomerngaumm INC-1 (1980).
IaHHoe TpeboBaHMe Halwumno Takke oTpaxeHne B PekomeHgauum 1 (CI-1981) MKMB.

6.2 PacwumpeHHasa HeonpeaeneHHOCTb

6.2.1 [JOnonHMTENbHOM MEpPON  HEOMpedEerneHHOCTU, KOTopasd YAOBMETBOPSEeT TpeboBaHuMIo
NnpeacTaBeHNs UHTEpBana B CMbICME, YKazaHHOM B 6.1.2, SiBNSIETCs pacwupeHHasi Heorpede1eHHOCMb,
obo3Ha4Yaemasi CMMBOSIOM {7 . PacluMpeHHyto HeonpedeneHHOCTb MOoMy4varT YMHOXEHWEM CYMMapHOW

CTaHOapTHOI HEOMNpeaeneHHoCTH &, () Ha KoaghpuyueHm oxeama

U =lou, (y) . (18)

Mpu 3TOM pesynbTaT usMepeHusi yaobHo Bbipaxatb B Buae & = ¥+ I/ | osHavalowem, yro nyuei

OLIEHKOM 3HAYeHWsl, MPUMMCLIBAEMOrO M3MEPSIEMON BervuMHe ¥ , ABnsieTcss ¥ U 4YTO WMHTepsBan ot

¥—L po ¥+L conepxnT, Kak MOXHO OXmAaTh, BOMbLIYIO YacTb pacrpeferieHns 3HaYeHWi, KOTopble

MOXHO C AOCTaTO4HbIM OCHOBaHWMeM npunucatb ¥ . [pyroit ¢oopmoii 3anucu Takoro uHTepsana Gyaert
y-U=F=yv+17.

6.2.2 TepmuHbl poBepuTenbHbiM uHTepBan (C.2.27, C.2.28) 1 poBeputenbHas BEPOSITHOCTb
(C.2.29), Hawenwme npMMeHeHWe B MaTeMarM4eckon CTaTUCTMKE W MMeloLme TOYHY (OopMynMpoBKY,
MOryT ObITb NPMMEHEHbI K MHTEpBany, onpegensemMomy 4epes [, TONbKO Npu BbINOSHEHNM OMNpeaereHHbIX
ycrioBui. B 4acTHOCTW, BCE COCTaBMAIOLIME HEONpedeneHHoCTH, Bxoaswme B .(¥) | pomkHbl

npegctaenatb cobon oueHkn no Tuny A. [loatomy B HacToswem Pykosodcmee npunararefnbHoe
"noBepuTENbHLIN" NPUMEHNTENBHO K MHTEpBany, onpegensemMomy yepe3 [, U K BEPOATHOCTU HaAXOXOEHUS

N3mMepsemMon BEMMYMHBI BHYTPY 3TOr0 MHTEpPBana He ncnonb3yeTtcs. Bmecto "goseputensHon BeposaTHOCTN"
ncnonb3yeTcs TepMnH "ypoBeHb aosepus”. bonee ToYHO, [f NOHMMaETCs Kak napameTp, XapakTepu3yroLmin

WHTepBan, B KOTOpbIA MonagaeT pe3ynbTaT M3MEPeHUs W KOTOpbI codepXuT Gombliylo 4acTb
2P pacnpefeneHusi BEpOSITHOCTEN, CBA3AHHOTO C pe3ySibTaroM U3MEPEHUS U ero CyMMapHON CTaHaapTHOA

HeonpeneneHHoCTbo. [py aTOM P ABNAETCA 86pOSIMHOCMBI0 OXéama WU yposHeM Ooeepusi Ans 3TOro
WHTepBana.

6.2.3 IMpu HeobxoaumocTn Ons WHTepBana, onpegenseMoro 4epes [/, OUEHVMBAIOT U yKasbiBaloT

ypOBEHb 0BEPUS P . XOTSl YMHOXEHUE . (V) Ha HEKOTOPBIN KOS(MULMEHT He JaeT HOBOM MHAOPMAaLWK,

OHO MNO3BONSIET NPEACTaBUTL YXKE MMEIoLLyocs MHGopMaumio B apyrom Buae. OgHako crefdyeT Takke
npu3HaTb, YTO B OONbLUMHCTBE CryYyaeB YpoBeHb OoBepusi & (OCODEHHO ONs 3HaYyeHun F , GnmMskux K

eanHnue) 6yaoet BecbMa HeonpeaeneHHbIM He TOSbKO M3-3a OrPaHUYEHHOCTW 3HaHW O pacnpeneneHnm
BEpOSITHOCTEN, CBS3AHHOM C ¥ W I, (¥) (ocobeHHO O hopme "xBoCTa" pacnpeneneHns), Ho Taioke

BCNeacTBME HeornpeaeneHHOCTU CaMoro 3Ha4YeHns i, (¥) (cm. npumevaHme 2 k 2.3.5, 6.3.2, 6.3.3, a Tarke
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npunoxenne G, B yactHocTu, G.6.6).

MpumeyaHne - MNpegnodTuTEnbHblE CNocobbl MPEACTaBneHUs pesynbTata U3MEpPEHUs B cCrny4asix,
Koraa Mepon HeonpeaeneHHOCTN ABNAITCA i, {¥)n [7, ykasaHbl COOTBETCTBEHHO B 7.2.2 1 7.2.4.

6.3 Bbi6op koachhpmumeHTa oxBara

6.3.1 3HaueHne koadhdpuumeHTa oxBata j; BbIOUpalT Ha OCHOBE YpPOBHS LOBepusi, Tpebyemoro ans
uHtepsana ot ¥ —L/ go ¥ +L7. OBbMHO j npuHMMaeT 3HaveHus oT 2 A0 3, o4HaKko B OCOBbLIX Crydasx
3HaAYeHNE jr MOXET HaxoAUTbCsl BHE 3TuX rpanHul. O60CHOBaHHbIM BbIOOP 3Ha4veHus j- Tpebyer Gonbluoro
onbiTa 1 YETKOro NMOHNMaHWS, B Kakux Lensx OygeT ncnonb3oBaH pesynbTaT M3MepPEHMs.

MprmeyvaHne - MoxeT okasaTbCsl Tak, YTO MpU MpeaCTaBreHun pesyrbTaTta U3MEPEHUsI B HEro He
Gblna BHeceHa MonpaBka & Ha W3BECTHbIA cucTeMaTMdeckiii adekT, a BMECTo 3TOoro cAernaHa norbiTka

YYeCTb AaHHbI 3pheKT yYepe3 yBenuyeHune HeonpeneneHHOCTU, MPUMMCAHHOW pesynbTaTy W3MeEpPEHUs.
Taknux genctBui cnegyet msberatb. [lonpaBku Ha M3BECTHbIE 3HAYUMbIE CUCTEMATMYeckne addekTbl He
BHOCSAT B pe3ynbTaT U3MEPEHNS TOMNbKO B KpanHe peaknx, 0cobbIX crnyyasx (0OauH 13 npumepoB NpUBELEH B
F.2.4.5). OueHuBaHne HeonpeaeneHHoOCTM pe3ynbTara U3MepeHnsa He crnegyet nyTaTb C MPUMUChIBAHAEM
"rapaHTMpOBaHHbIX" rPaHUL, Ans Kakon-rMbo BENUYNHBI.

6.3.2 B wupgeane 6bno Obl xenaTternbHO MMETb BO3MOXHOCTb OMNPEAEnUTb 3HadeHue [k [u

cooteeTcTBEHHO MHTepean ¥ XL/ = y tku, ()], oTeevalolee BbiGpaHHOMY YpOBHIO 10BEpMS, HaNpuMep
95 nnm 99%, u, HaobopoT, AnA BbIOPAHHOrO 3HAYEHMSA j- U CBA3AHHOMO C HUM MHTEpBana onpeaenuTb

COOTBeTCTBy}OLLI,VIVI YPOBEHb JOBEpUs. OpnHako 3TO He Bcerga fnerko peanun3oBaTb Ha MpPakTUKe, NMOCKOSbKY
Tpe6yeT TOYHOIo 3HaHu4 Buaa pacnpeneneHns BepOHTHOCTeIZ, XapaKkrepnudyemoro pesyrnbtatoMm n3mMmepeHua

Y 1 ero CyMMapHOWN CTaHJapTHON HEONPeAeneHHOCTbIo &, L¥) . XoTs 3T napaMeTpbl O4eHb 3HAYUMBI, WX
3HaHUS HEOOCTATOYHO AN1s ONpefereHns MHTePBaroB C 3a4aHHbIMU YPOBHAMMW [OBEpPUS.

6.3.3 Pekomengaums INC-1 (1980) He ycTaHaBnMBaeT crnocob onpedernieHnsi COOTHOLLEHUST MexXay
in P . 3TOT BOMpOC paccmatpvBaeTcs B npunoxeHun G, npegnoyTUTENbHbIM CMOCOD yCTaHOBIEHUS

COOTHOLIEeHUsI Mexay kv 2 npueedeH B G.4, a o6Lwii BbiBOA NO pesyfibTatam paccMoTpeHus - B G.6.4.
OOHako 3a4acTyl0 MOXHO MpU3HaTb OOMNYCTUMbIM YMPOLLEHHbIN MOAXOA, M3NoXeHHblin B G.6.6 ana
cUTyauwii, Korda pacnpedeneHne BEeposiTHOCTEN C OLiEHKaMU ero napametpoB ¥ U i, (¥) 6nusko K

HOPMAaribHOMY, a YMCo 3EKTUBHLIX CTeneHel cBoboabl NPy OLIEHMBaHMN . (V') qocTatouHo Bermko. B
3TOM 4acTO BCTPEYaLEMCS Ha MPAKTUKE CIlydae MOXHO MPUHSATb, YTO 3HA4YeHue jr = 2 COOTBETCTBYET
WMHTEepBarny C ypoBHeM goBepusi, 6nm3kum Kk 95%, a 3HayeHue j = 3 - MHTepBalny C YPOBHEM [OBEpUS,
onm3kmm K 99%.

Mpumeyanne - MeTog onpegenenvss uncria 3GdEKTUBHBIX CTeneHen cBoboabl ANS  OLEHKU
i, (¥) npueneH B G.4. OnpenennTb, NPUMEHNM TN AaHHBIA METOZ, NS KOHKPETHOMO U3MEPEHMUS, MOXHO C
nomMoubto Tabnuubl G.2 npunoxennsa G (cm. G.6.6).

7 MpeacTtaBneHne pe3ynbTaToB OLEHUBAHUA HeonpeaerieHHOCTH
7.1 O6wme pekomeHAaLMUN

7.1.1 Kak npaBuio, No Mepe NpPOABUXEHNS BBEPX MO Uepapxmm namepeHnn tpebyetca Bce Gonblue
MHopMaumMm O ToM, Kak ObinM nomyyeHbl pesynbTaT U3MEPEHUn 1 ero HeonpeaeneHHocTb. OgHako Ha
noboM ypoBHE Mepapxuu, byab TO U3MEPEHNS B TOProBre Uin Ansi NPOBEPKU BbIMNOSTHEHUS HOPMATUBHbIX
TpeboBaHW, TEXHNYECKNE U3MEPEHNSI B MPOMBILLNIEHHOCTU, U3MEPEHMS HA HU3LINX CTYMEHAX MOBEPOYHON
CXEMbl, B Hay4YHO-TEXHUYECKMX W aKageMMUYEeCKMX WCCIEAOBaHUSAX, MpU  CO34aHUM  MPOMbILEHHbLIX
NepBUYHbIX 3TaNOHOB, B HaUMOHaNbHbIX METPONOrMYECKMX MHCTUTYTaxX (nabopatopusx) unu B pabotax no
nHuumamee MBMB, gomkHa ObTb AOCTynHa BCS MHOpMaumMs, HeobxoauMmasi Ofs MpPOBEPKU KavyecTBa
BbINOMHEHHbIX M3MepeHu. PasHuua 3akntovaeTcsa B TOM, YTO Ha HU3LIMX YPOBHSIX Mepapxum OOonbluyto
YacTb HeobXxoaAMMON MHOPMaUMM MOXHO MOMYyYMTb M3 OTHETOB O KanMOpPOBKE U UCMbITAHUSX, METOAMK
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NCNbITaHUA, CepTUdUKATOB KarMbpPOoBKM, PYKOBOACTB MO SKCNiyaTaumm, MexayHapoaHbIX U HaLMOoHambHbIX
CTaHOapTOB, MECTHbIX 3aKoHoAaTemNbHbIX aKToB.

7.1.2 Korga nHdopMaums 06 namepeHuu, BkoYas cnocob OLeHMBaHUS HeonpeaeneHHOCTH, aeTcs
CCbUIKOA Ha COOTBETCTBYHOLUME [AOKYMEHTbI (Hampumep, cepTudmKaT, COCTaBMNEHHbIM MO pe3ynbTaram
KanmbpoBKkK), KparHe BaXHO, 4YTOObl 3TW AOKYMEHTbl MOAAEPKMBANIMCL HA COBPEMEHHOM YPOBHE W
COOTBETCTBOBAsN NPUHATON Ha AaHHbLIA MOMEHT METOA0MOrMMU N3MEPEHUNA.

7.1.3 B NpOMBbILLNIEHHOCTN N TOProBne Kaxabli AeHb NMPOBOANTCS OFPOMHOE YUCIO M3MepeHuin 6e3
nogpobHbIX onucaHum HeonpedeneHHoCcTN. OOQHAKO MHOMME M3 HUX BbIMOSTHAIOT C MPUMEHEHMEM NpUOOPOoB,
nogniexawumx nepuopMYeckon nosepke unm kanubposke. Ecnm mM3BecTHO, YTO NpubOpbl YAOBNETBOPSIOT
TEXHWYECKMM YCITOBUSIM WM PacnpOCTPaHALMMCA Ha HUMX HOPMaTMBHbIM [OKYMeHTaMm, TO 3a
HeonpeaeneHHOCTU MX NMOKa3aHMM MOXHO MPUHATL Ty, YTO YKa3aHa B 3TUX SOKYMEHTax.

7.1.4 XoTa Ha npaktuke obbem MHdOpMauUMK, HeobXxoaumbii ANA NpeacTaBfneHns pesynbTara
N3MepeHns, 3aBUCUT OT ero npeanonaraemoro UCMofb3oBaHUs, OB NPUHUMM OCTaeTCH HEN3MEHHbIM:
nyJuwe, 4tobbl 06bemM MHGOpMaUMK Bbin M3ObITOYHBIM, HEXENW HEAOCTATOYHbIM. B yacTHoCTH, cnegyerT:

a) SfICHO ormcaTb MeTOAbl, WCMOMb3OBaHHble ANs MOMyYeHus pesynbTata W3MepeHns U ero
HeornpeaeneHHOCTN U3 3KCMEePUMEHTarbHbIX HAabMOAEHWNIA N MHOM OOCTYMHON MHopMaLmu;

b) nepeuuMcrmMTb BCe COCTaBMsAOLME HeonpeaerneHHOCTU W noapoBGHO ommcaTtb, Kak OHW Bbinu
OLIEHEHbI;

C) npencraBuTb aHanni3 AaHHbIX TakMM 06p330M, 4TOBbI MOXHO ObINIO NErko npocneanTb BCe atarnbl
BblMMCIEHUI U npu HeobXoaANMOCTU UX NOBTOPUTD;

d) YKa3aTb BC€ nonpaBkM N KOHCTaHTbI, UCIMOJIb30BaHHbIE MNPU aHanmM3e, U ykKasaTb UCTOYHUKN UX
nony4yeHun4d.

Mpu BLINONMHEHUM BbiWEyKa3aHHbIX TpeboBaHWIA crnedyeT 3adaBaTbCs BOMPOCOM, OOCTATOYEH I
ob6bemM npencraBnsiemMon MHGOpPMaUuM M OOCTATOMHO JIM ACHO OHa M3MNOoXeHa, 4ToObl NpUBOANMbIN
pe3ynbTar BNocneacTBMM MOr ObITb CKOPPEKTUPOBAH B CIlyvae NOCTYMNEHNS] HOBbIX AaHHbIX.

7.2 YacTHble pekoMeHaaumm

7.2.1 Ecrvm mepoi HeornpeaerneHHOCTU pesynbTata U3MEepPeHNsl SIBNSIeTCS CyMMapHasi CTaHdapTHas
HeomnpeaeneHHoCTb . (¥, To Npu NpeacTaBneHnn pesynbTata M3MepeHns crieayer:

a) aatb nogpobHoe onpeaeneHme n3MepseMon BENUYNHbl ¥ ;

b) NPUBECTN OLEHKY ¥ Mamepﬂemoﬁ BENMUYUHBI ¥ © cymmapHon CTaHﬂ,apTHOIZ HeonpeaeneHHOCTn

i, (V) c ykasaHMeM eanHNL, M3MEPEHWit;

C) Npy HeobXoOMMOCTU yKasaTb OTHOCUMTENbHYID CyMMapHyHd CTaHOAPTHYH HeonpeaeneHHOCTb
u, (| y], y=0;

d) patb uHopmaumto, ykasaHHyto B 7.2.7, unm cocnarbCsi Ha COOTBETCTBYHOLLMIA OMyGMKOBAHHbIN
OOKYMEHT.

Ecnm ecTb ocHoBaHuA npegnonaratb, YTO NpU UCNONb3OBaHUN pe3yribTaTtoB U3MEepeHua OpymmMun
nuavmm M MOXET I'IOTpGGOBaTbCﬂ AononHuTenbHada MHCbOpMaLI,Mﬂ 06 n3MepeHnn, HanpunmMmep ana pacyerta

KOSd)CbVILI,VIeHTa oxBaTta nny ny4dwero noHMMaHuA yCJ'IOBl/II7I namepeHua, To AoNONIHUTENbHO pekoMeHayeTCA
YKa3blBaTb:

- OLIEHKY Ymncra a(peKTUBHbIX cTeneHen ceoboabl Vet (cM. G.4);

- CyMMapHble CTaHAapTHLIE HEOMPEAEneHHOCTH OTAEMNLHO ANs OLeHOK No Tuny A, .40} | 1 no Tuny
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B, .5 (¥), a Tawke uicno 3deKTUBHBLIX CTeneHei cBoBoabl COOTBETCTBEHHO Vaftd N VegR (cm. G.4.1,
npumevanue 3).

7.22 Tlpu wucnonb3oBaHMM ,(¥) B KayecTBe Mepbl HEONPEAEeNneHHOCTN  M3MepeHns

NpeanodTUTENBHO BO M3GexaHne pa3HOYTEHUI MCNOMb30BaTh Of4HY U3 YeTbipex dhopM 3anucu pesyrbTaToB
N3MepeHUst (B HKeCHeyoWmx npumMepax MnpencTaBreHusl pesyrnbrata U3MepeHusl NpeanonaraeTcs, Yto

N3MEPSIEMON BENMYNHOW SABNSETCS Macca F. 9TanoHa C HOMWHalbHbIM 3Ha4YeHnem 100 r; ecrin B

[OKyMeHTe, rae yKasbiBaeTCsl pesynbTar, BenuunHa .0y} yxe 6bina paHee onpedeneHa, TO criosa
"CyMMapHasi CTaHgapTHas! HEOMNpPeaEeneHHOCT" Ast KPaTKOCTU MOXHO OMyCTUTb):

1) "#2; =100,02147 r; cymmapHas ctaHgapTHas HeonpegeneHHocTb &, = 0,35 mr'";

2) "#i; = 100,02147(35) r, rge uMcno B Ckobkax - CyMMapHasi CTaHZapTHasi HeomnpegeneHHOCTb

L, ABYX Mnagwnx paspsifoB pesynbtara namepeHus”;

3) "#; =100,02147(0,00035) r, roe 4yncno B ckobkax - CyMMapHas CTaHgapTHas HeonpeneneHHOCTb

L, B TeX e eanHuuax namepenus (r)";

4) "m, =(100,02147+0,00035) r, rge ymcno, crosiLiee nocrne 3Haka "t", - cymmapHasa ctaHgapTHast

HeonpeaeneHHoCTb &, (a He goBepuTenbHbIN MHTepBan)".

Mpumeyanue - lNpepcraBneHns ¢ MCMONb30OBaHWMEM 3Haka "t" criegyeT Mo BO3MOXHOCTU u3beratb,
MOCKOMNbKY €ro TPaauUMOHHO WCMOMb3ylT ANA yKa3aHus WHTepBana, COOTBETCTBYHOLLEIO HEKOTOPOMY
BbICOKOMY YPOBHIO JOBEPUS, 1 MOITOMY YMCIO, CrieaytoLLlee 3a 3TUM 3HaKOM, Nerko cnyTaTb C pacluMpeHHON
HeonpegeneHHocTblo (cMm. 7.2.4). BO3MOXHOCTb HEMNpPaBWIIbHOIO WCTONKOBAHUS HE WCKMOYaeT gaxe
NOSICHUTENbHBINA TEKCT B CKODKax [cM. nepeyuncrienme 4)], Tem 6onee YTo 3TOT TEKCT MOXET ObITb, HaNpUMep,

Mo HEBHMMATENbHOCTM oOnylieH. Mo cyTM, B AaHHOM cnyyae 3ammcb f = ¥ X, (¥] moxeT 6biTb
WHTEprpeTUpoBaHa KaK ykasaHue paclUMpeHHON HeomnpeaerneHHOCTM ¢ Ko3ddrUMEHTOM oxBaTa & = 1 umm

nHTepBana ¥ —i, (¥} =Y Zy+u,.(¥) c onpegeneHHbIM ypoBHeM [goBepusi Z (MO  yMOMYaHUIO

CBAI3aHHOTO C HOpMarnbHLIM pacnpeneneHmeM - cMm. G.1.3). OpHako ynotpebneHne i,(¥) B Takom
KOHTEKCTe (C MarnbIM 3Ha4YeHMeM YpOBHA A0BEPMS) ManoonpasgaHHo (cM. 6.3.2 n npunoxeHune G).

7.2.3 Ecrm Mepon HeornpefeneHHOCTU pesynbTata W3MEepeHUs SBNSIETCA  pacluMpeHHas
HeonpegeneHHocTe Lf = ki, (Y] | To npn npeacTaBneHnn pesynbTata M3MepeHns creayer:

a) patb nogpobHoe onpeneneHme N3MepssieMon BENMUYMHBLL ¥ ;
b) ykasaTb pesynbTaT usmepenus B suge I = ¥t L7 ¢ ykasanmem eguunu namepennii ans Y u 17 ;

C) NP1 HEO6XOAMMOCTM YKa3aTb OTHOCUTENLHYIO PaCLUMPEHHYI0 HeonpeaeneHHocTb L /| x|, ¥ #0;

d) ykasaTb MCMOMNb30BaHHOE OJ1S1 NMOSYyYEHNs PaCLUMPEHHON HEONPeAeneHHOCTN 3HaYeHne j [unm ans

yno6cTBa nonb3oBaTeneil pesynbTata M3MepeHnst NpUBECTU U j, 1 L (V) ];

e) ykasaTb NpuBnuaMTenbHbii YpoBeHb AoBepust Ans uHTepBana ¥ X u nosicHutb, kak oH 6Gbin
onpegerneH;

f) matb MHdopmaumio, ykazaHHyo B 7.2.7, unm cocnatbCs Ha COOTBETCTBYHOLLUMIA OMyONMKOBaHHbIN
OOKYMEHT.
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7.24 I'IpV| mncrnonb3oBaHUM [j B KayecTBe Mepbl HeonpeaeneHHOCTU U3MepeHusa npegnodTUTenbHO

Ana  Haubonbluel SICHOCTM WCMONb30BaTh Crieaylollyto dopMmy 3anucu  pesyfibTata usmepeHus (B
HUXKecrneaytoweMm npMMepe crioBa B CKODkax Ansl KpaTKOCTM MOXHO OMycTUTb, €crv nepen 3TMM B

OOKYMEHTe, TpeacTaBnsIoWeM pesynbTaTbl M3MepeHus, [7 , . U ik yxe Obinu onpegeneHsbl):

B, =(100,02147+0,00079) r, roe uicrno, crosiLee nocne 3Haka "t", - (paclumpeHHas HeonpeneneHHocThb)
Lf = ku, | nonyuyeHHas Ans (CyMMapHOii CTaHZapTHOM HeonpeaeneHHocTn) &, =35 Mr 1 (koaduumeHTa
oxBaTta) i = 2,26, COOTBETCTBYIOLLEro ypoBHIO aosepus 95% ans f-pacnpegeneHnsa ¢ v =9 crteneHamu
cBoboabl".

7.2.5 Ecrm B npouecce wusMepeHus onpegendalt 6Gornee OQHOM M3MEPSIEMON BENUYMHbBI, T.€.
nonyyatoT aAse un 6onee BbIXOAHbIX OUEHOK ¥ (cMm. H.2, H.3 1 H.4), To B gOMNOMNHEHMe K 3HaYeHnsaMm ¥ u

#.(¥;) cnegyeT ykasbiBaTb ONEMEHTbl KOBApUALMOHHON Marpuubl &, ':.J’;',.J"J':' WU 3NEMEHTHI

F(.Y;',}’J':'ManMLl,bl koadhdmumeHToB koppensumm (C.3.6, npumeyaHue 2) (v NpeanoyTUTENBHO U Te, U
Apyrue).

7.2.6 OueHkn ¥ 1 cTaHOapTHOM HeonpeaereHHOCTU uc(y} WM paclMpeHHON HeonpeaeneHHOCTH
77 He crieayeT NpUBOAMTL C M3BLITOYHOI TOYHOCTLI0. OBLINHO ANs . ¥} u [7, a Takke Ana CTaHOapTHbIX

HeonpeaeneHHocTel i, (X;) BXOAHbIX OLEHOK %; AOCTATOYHO yKasbiBaTh ABE 3HaYalLye LUMdpbl, XOTA B

HEKOTOpPbIX Clly4adax MOXeT oOKa3aTbCA HeobxoaUMbIM COXpPaHUTb fonble 3Hayalmx LI.VI(bp, yTObbI
n3dexarb I'IOFpeLIJHOCTeI7I OKpyrneHnd B nocneayrwmnx pac4HeTax.

Mpy coobLueHUn OKoHYaTemnbHbIX pPe3ynbTaToB WMHOrAa MOXEeT ObTb YMECTHbIM OKpyrrieHue K
Gonbluemy. Hanpumep, i, (¥)= 10,47 mOM MOXHO OkpyriuTb A0 11 MOM. OpHako M 3aeck crneayer
pyKOBOACTBOBATLCS B MEPBYH oOyvepedb 30paBblM CMbICIOM. Tak, B Crfly4yae pacyeTHOro 3HayeHus
1(x; ) = 28,05 k'L, cneayeT ykasbiBaTb &, [x;) =28 k'l BXogHble 1 BbIXOAHbIE OLIEHKM CriedyeT OKpyrnsTh
TakuMm 06pasom, 4YTOObl OHM COOTBETCTBOBANMM MPEACTaBMEHVUSAM COOTBETCTBYIOLWMX HeonpeaeneHHOCTEN.
Hanpumep, ecrm ¥ = 10,05762 Om n i, () =27 mOM, TO pesynbTaT namMepeHus ¥ criegyeT ykasbiBaTb

kak 10,058 Owm. lNpu npeacraeneHun koaddmumeHTa koppensuum, 6rnmskoro no abcontoTHOMY 3HAYEHNIO K
eguHuLe, crnegyeT ykasbiBaTh TpU 3Havawme undpbl.

7.2.7 TMpu nogpoGHOM OMMCaHWM TOrO, Kak ObMK MOMydeHbl pesynbTaT M3MEPEHUs U ero
HeonpegeneHHoCTb, HeObXoAMMO crefoBaTb pekoMeHaauusam 7.1.4, 7.e. ykasbiBaTb:

a) 3HaYeHne KaXOon BXOOHOW OLIEHKM % U ee CTaHOapTHOM HeonpeneneHHoCTH u(xl-] , @ TaKKe TO,
KaK OHM ObINN MONy4eHbl;

b) oueHks koBapuauuii UnNKU KoapULMEHTOB KoppenaumMn (nydwe u Te, U gpyme) Ans Bcex
KOpPPENUPOBaHHLIX BXOAHbLIX BENUYUH, @ Takke METOAbI, UCMOMNb30BaHHbIE A NONYyYEHUS STUX OLLEHOK;

C) uncno cteneHen ceoboabl 4ns CTaH4APTHOW HEONPeOEeNeHHOCTU KaXKaon BXOOHOW OLEHKU, a Takke
TO, KaK 3TO 4YMCIIO cTeneHen ceoboabl ObIIO ONpeaeneHo;

d) dyHKuMoHanbHyo 3asucumoctb { = FiA . A9,.., A 37) . MNpm HeobxogMMocT MoryT GbiTh

nNp1BeaeHbl YaCcTHbIE NPou3BOAHbIE (KOIMMLIMEHTI YyBCTBUTENLHOCTM) &7 / 0% . PekomenayeTcs Bcerpa
yKasblBaTb 3HaYeHMA KOS MPULIMEHTOB YYBCTBUTENBHOCTU, NOMYyYEHHbIE SKCNEepUMEHTAarbHLIM NMyTeM.

MpumeyaHne - Mockonbky yHKLMOHANLHAs 3aBUCUMOCTL f MOXeT BbiTh BECbMa CNIOXHOWM UM He

Jonyckatb NpeacTaBneHns B SIBHOM BUAE, a TONMbKO B BUAE PAacUYETHOrO arnropuTMa, TO HE BCEr4a BO3MOXHO
yKasaTb BW 9TOA 3aBUCMMOCTM M 3HA4YeHUs ee MPOM3BOAHbIX. B Takmx cnyyasx yHKUMOHamNbHY
3aBMCUMOCTb ./ criefyeT onucarb B CambiX OBLLUMX YepTax Ui AaTb CCbINKy Ha KOMMbIOTEPHYHO Nporpammy,
peanuaylolyo anroputm pacdeta. B mobom cnyvyae npuBogmmasi uHgopmaumsa gormkHa  ObiTb
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[0OCTaTO4YHON, YTOObI MOHATb, KAKUM oﬁpasoM Obiru Mnosly4YyeHbl oueHka ¥ |/|3mepﬂeM0|7| BEIMYMHbI F U ee

CyMMapHas cTaHAapTHas HeonpeaeneHHoCTb i, (¥) .

8 KpaTtkoe onucaHue npouenypbl OLeHMBAHUA U NpeacTaBrieHnss HeonpeneneHHOCTH
Mpoueaypy oLeHVBaHUA U NpeacTaBrneHns HeonpeaeneHHOCTU U3MEePEeHUs COrmacHO HacToALLeMY
Pykosodcmey MOXHO NPeAcTaBvTb B BUAE NOCNEN0BaTENIbHOCTU CreayoLmMX 3Tanos:

1) BblpaxaloT CBA3b MEXMy U3MEPSeMON BEMMUMHON ¥ U BXOAHLIMU BEMWYMHAMA A;, OT KOTOPbIX

OHa 3aBUCUT, B BMAE (yHKUMOHAnNbHOM 3aBucumoctn I = fF(Xy, Aq,... A y) . OyHkuma F pomkHa

cofepxaTb BCe BENMYMHbI, BKIOYasA MOMPaBKM M MOMPaBOYHbIE KOSMMMUUMEHTBI, KOTOpble MOryT
CYLLECTBEHHO NOBNUATb Ha HEONMpPeAeNeHHOCTb pe3ynbTara namepeHus (cm. 4.1.1 n 4.1.2).

2) TMonyyaloT OLEHKY %; BXOAHOW BenuuuHbl -i; 60 Ha OCHOBE CTATUCTMYECKOro aHanusa psaa
HabntogeHun, nmbo apyrmmm cnocobamu (cm. 4.1.3).

3) OueHnBalOT cmaHOapmHyto HeonpedesieHHoCMb &I X;) Kaxao BXOAHOM oueHkn % . [ns

BXOOHOW OLIEHKM, MOMyYEHHOW W3 CTaTUCTUYECKOro aHanu3a psga HabnwogeHnin, OueHKy CTaHoapTHOW
HeonpeaeneHHOCTM Nosy4atoT cornacHo 4.2 (oueHMBaHMe CTaHOapTHOW HeonpegeneHHocTn tuna A). [Ons
BXOOHOM OLLEHKWM, MOMyYEeHHON ApymMKM cnocobamu, OLeHKY CTaHOApTHOW HeonpedeneHHOCTU MOoNydaoT
cornacHo 4.3 (oueHvBaHe CTaHO4apTHOW HeonpeaeneHHocTn Tuna B).

4) Ecnm cpeou BXOOHbIX BEMUYUH €CTb KOpPEnupoBaHHble Mexay CcOo0OoM, TO OLEHMBAT WX
koBapuauum (cm. 5.2).

5) PaccuutbiBaloT pesynbTar M3MEpeHus, T.e. HaxoAsT OueHKy ¥ n3MepsieMon BENMYMHbl MO
(DYHKLIMOHANBHON 3aBUCKMOCTU _f , UCMONMb3ysl B KAYECTBE apryMEHTOB <i; OLEHKM X; , MOMydYeHHble Ha
aTtane 2 (cm. 4.1.4).

6) OnpeaensioT CyMMapHYl0 CTaHAapTHYIO HeonpedeneHHoCTb . () pesynbrarta usmepenus ¥ no
CTaHOapTHbIM HEOMpPeaeNneHHOCTAM M KOBapuauMsam BXOAHbIX OLIEHOK, Kak onucaHo B pa3gene 5. Ecrm B
pesynbTare U3MEpPeHVsi OMNpedenstoT OUEHKN OByX M Gonee BbIXOAHLIX BEMWYMH, TO PacCUMTbIBAOT KX
koBapuauum (cm. 7.2.5, H.2, H.3 n H.4).

7) Ecrmn TpebyeTcsa 3HaTb pacwupeHHyro HeorpederieHHocmb {7 ANnst onpeneneHns uHrepsana oT

y—Up,o _}’+U, B npenenax KoTtoporo npennosioxXUTerilbHO HaxoauTCcA Oonbllas YacTb pacnpeneneHnd
3Ha4YEeHUN, KOTOpble MOXHO C [OOCTaTOYHbIM OCHOBaHMEM npunucaTb M3Mep$|eMOI7I BEMuMunHe ¥ , TO

CYMMapHY0 CTaHAapTHYI0 HeomnpeeneHHoOCTb . (V) yMHOXalT Ha KoadhdULMEeHT oxBaTa jk , OBbMHO
NPUHUMAIOLLMIA 3HAYEHNS B AMana3oHe oT 2 0 3, 4Tobbl NonyunTh 3HaYeHe 77 no dopmyne L = ki, () .

3HaveHne [ BbIOMpatoT, ncxodsd U3 Kernaemoro ypoBHSA OOBepus Ofs uHTepsana ot ¥ - po yp+4f (cm.
6.2, 6.3 n ocobeHHo npunoxeHne G, roe paccMmaTpvBaeTcs BblOOp 3HayeHust fk , obecrne4ynBaroLLero
YypOBeHb [0OBEPUS, BIIM3KUIA K 3agaHHOMY ).

8) [lpeacraenswT pesynbrat u3vepeHnsa ¥ BMecTe € ero  CyMMapHOW  CTaHZapTHOM

HeonpeaeneHHOCTbIo . () UMM pacLUMpeHHOW HeonpeaeneHHocTbio 77 cornacHo 7.2.1 wunm 7.2.3 ¢
NCNonb30BaHNMEM OfHOW M3 opM npefcTaeneHns cornacHo 7.2.2 nnm 7.2.4. YkasblBalot (cM. pasgen 7)
crocob nonydyeHns ¥ u L. (¥ivmm I7.

MpunoxeHne A
(obs3aTenbHoe)

OcCHOBHble MeTponornyeckme TepMuHbI



[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 39

A.1 PekomeHpaums INC-1 (1980)

Pabouas rpynna no HeonpegeneHHoctn 6Gbina co3saHa MBMB B oktsabpe 1980 r. no nHuumnatmee
MKMB wn nogrotoBuna nogpoGHbIi oTyeT, 3aBepliarowmincs PekomeHgaumen INC-1 (1980) [2], TekcT
KOTOPOW NPUBEAEH HUXE.

"1) HeonpepeneHHoCTb pesyrbTata U3MepeHUst ODbIMHO COCTOMT M3 HECKONbKUX COCTaBMSIHOLLMX,
KOTOpblE MOXHO CrpynnMpoBaTh B ABE KaTEropuun B 3aBMCUMMOCTM OT cnocoba Mx OLEeHMBaHNS:

A. CTaTUCTNYECKNMN METOOAMMU;

B. opyrumun metogamu.

He Bcerga BO3MOXHO YCTaHOBWUTL NPOCTOE COOTBETCTBUE Mexay kaTeropuamm A n B n TpagmumoHHo
NCNOMb30BaBLUMMCS A0 3TOro pasfefneHneMm Ha "crnydanHble" n "cucrtematmyecke" HeonpeneneHHOCTH.
TepmnH "cuctemaTnyeckad HeonpeneneHHOCTh" MOXET BBOAUTb B 3abnyXaeHue, u ero npumeHeHus

cnenyet n3beratb.

JTto6or nogpobHbIN OTHET O HEOMNPEAENEHHOCTM OOIMKEH coaepXXaTb MOSHbIA CMMCOK COCTaBISIOLLMX
C yKazaHuem AN Kakaon U3 HUX MeToda, KoTopbiM Bbina nony4yeHa oueHka.

2) CocTaBnstowme, OTHOCSLUMECS K KaTeropum A, XapakTepusyloTcsi BbIOOPOYHLIMU OMCNEPCUSIMA
2 -
& (M BbIBOPOYHLIMU  "CTAHAAPTHLIMA OTKIOHEHMAMKU" & ) U YiChIOM cTeneHen csoboabl Vy . [Mpu
HeoOXoaMMOCTU crneayeT yKkasblBaTb koBapuaumu.

2
3) CocTtaBnstowpe, OTHOCALIMECS K Kareropmm B, cnegyeTr Xapakrepu3oBatb BenM4YMiHamMu HJ' )
KOTOpbIE MOXHO  paccMaTpuBaTb KakK annpokcnmaumm ,D,I/ICI'IGpCI/IVI, cyuiecrsoBaHune KOTOpPbIX

3
npeanonaraetcs. Mpu o6pabotke AaHHbIX &y criedyeT MHTepnpeTMpoBaTb kak aucnepcuu, a #; - Kak
CTaHOapTHbIE OTKMNOHEHUs. AHaNorMyHbIM 06pa3oM npu He0OXOAUMOCTU paccMaTpPUBAaOTCH KoBapuaLuu.
4) CymmapHas HeonpegeneHHOCTb AOMKHa XapakTepmn3oBaTbCs YACITOBLIM 3HAYEHNEM, NOSTYyYEHHbIM
B pesyrbrare OOblMHOro crnoxenusa gucnepcun. CymMmapHash HEeonpedereHHOCTb U ee COoCTaBnsiowmne
[OOIMKHbI ObITb Bblpa)KeHbl B BUAE "CTaHO4APTHBIX OTKITOHEHNA".

5) Ecnu B 0coBbIX CryYasix B LeNsx nofyvyeHnst obLieli HeonpeaeneHHoCTM HeoBXoaMMO YMHOXUTL
CYMMapHY0 HEoNpeaeneHHOCTb Ha HEKOTOPLI MHOXMTEMb, TO 3TOT MHOXUTENb AOMKeH ObiTh yKasaH".

A.2 PekomeHpaums 1 (CI-981)

MKMB paccmoTtpen oT4eT, NpeacTaBrnieHHbln Paboyel rpynnoi no HeonpegeneHHocTn u Ha 70-i
ceccuu, cocTosBLUelica B okTAOpe 1981 r., npuHAN criegytowyo pekomengaumto [3]:

"PekomeHpgauma 1 (CI-1981)

BblpaxkeHne akcnepumMeHTarnbHbIX HEONpeaerneHHoCTen
MexayHapoaHbIi KOMUTET Mep N BECOB,

yyumsieasi

- HeobxoaMMOCTb Bblpa6OTKVI eanHon OpMbl  BbIPKEHUSA HEOMNPeaeneHHOCTU U3MEPEHUsT B
MeTponormu,

- ycunumsa, npunaraemMmble OnAa JOCTUXEHUA 3TON Lenu pas3nMyHbIMK OpraHn3auyndamMm B TedeHne MHOMmMX
NneT,

- MPOrpecc, AOCTUTHYTbIA B MOUCKE MPUEMIIEMOrO PELLUEHUS U SBUBLLMIACS MPSIMbIM Pe3yribTaToM
nesrenbHocTy Paboueli rpynnbl N0 BbipaXeHWto HeonpedeneHHocTen, cobpaHHo MBMB B 1980 r.,
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rpusHaeas,

- 4yTO NpeanoxeHnsa Paboyen rpynnbl MoOrnm 6bl ABUTBCS OCHOBOW A151 OKOHYATENbHOro CornalleHus
Mo BbIPAXXEHUIO HEOMNPELENEHHOCTEN,

pekomeHOyem,

- yTobbI Npeanoxennsa Paboyen rpynnbl 6bn JoBeAEHb! 4O LUMPOKUX KPYTOB 3aMHTEPECOBAHHbIX L
N opraHu3auni;

- yT06bl MBMB npeanpuHano BCce ycunnsa Onst MPUMEHEHWsT MPUHUMMIOB, 3amnoXeHHbIX B 3TUX
NpensfioKeHnsaX, K MEXOyHapoOHbIM CIMYEHMsM, KoTopble OyayT NpoBOAUTBCS MPU €ro COLEACTBAM B

Bynywewm;

- 4yTOObl ApyMe 3aMHTepecoBaHHble OpraHM3auum MccnenqoBany U NPoBEpAnn 3TU NPeanoxXeHus u
coobwanu o nonyveHHblx pesynstatax 8 MBMB;

- 4yTobbl NO npowecTBuM AByX unm Tpex net MBMB cgenano otyer No pesynbTatam NpPUMEHEHUS
npegnoxeHnin Paboden rpynnol”.

A.3 PekomeHpauus 1 (CI-986)

MKMB noBTOpHO paccMoTpen BOMPOC O HeornpeaeneHHOCTU W3MepeHun Ha 75- ceccun,
COCTOsIBLLUENCSA B OKTSIOpe 1986 r., 1 NpuHAN criegyoLlyo pekoMmengaumto [4]:

"PekomeHpauma 1 (Cl-1986)
BbipaxkeHne HeonpeaeneHHocTen B paboTax, npoBoanMbix nog armgon MBMB
MexayHapoaHbIi KOMUTET Mep N BECOB,

yyumeigasi, 4To Paboyasa rpynna no HeonpegeneHHocTn npuHsna PekomeHgaumio INC-1 (1980), a
MKMB npunsn Pekomengaumio 1 (Cl1-1981),

y4umbleasi, YTo psaf YneHoB KOoHCYNbTaTUBHbLIX KOMUTETOB MOIMYT MOXernaTb NONyYnTb pasbsCHEHUS
Mo AaHHoM PekomeHOaumy NPMMEHNTENBHO K 3ada4am, BXOASALWMM B cdepy UX KOMMETEHTHOCTU U 0COBEHHO
B LeNnsiX MeXOyHapoOHbIX CITMYeHUN,

rnpusHaeasi, 4To naparpacd 5 Pekomengaumm INC-1 (1980), oTHOCAWMMCA K OCOObIM cCrydasm,
0COOEHHO MMEILWMM MPOMBILLNEHHYH0 3HAYUMMOCTb, B HAcCTOsILLEe BPEMsi paccMaTpuBaeTcsl nog aruaow
NCO obbeamHeHHon paboyen rpynnon MCO, MO3M 1 M3K npu cogericteun n cotpygHmyectse MKMB,

pekomeHOyem npuMeHeHue naparpacga 4 PekomeHgaumm INC-1 (1980) Bcemn yyacTHUKamu npwm
ocbopMneHnn pesynbTaToB MeXayHapOaHbIX CrMYeHUA 1 apyrmx paboT, npoBoanmMbix nogd amaov MKMB n
KoHcynbTaTMBHbBIX KOMUTETOB, M YTOBLI CyMMapHasi HeonpeaeneHHoCTb Tuna A n HeonpegeneHHoCcTn Tuna
B 6binu BblpaxeHbl B BUAEe cmaHOapmHo20 OMKIOHeHUsT".

MpunoxeHue B
(ob6s13aTenbHOE)

OCHOBHble MeTpoyiornyeckme TePMUHbI
B.1 Ucnonb3oBaHHbIN UCTOYHUK

Onpepenenns OCHOBHbIX METPOMOrMYECKUX TEPMMHOB MO TemaTuke HacTtosiwero Pykosodcmea
3anMCTBOBaHbI U3 MexOyHapodHo20 crogapsi OCHO8HbIX U 0buwux mepmuHos 8 mempornozauu (VIM), BTopoe

n3ganve, 1993 r.1 [6], BbINyLEHHOrO MexayHapogHon opraHu3aumen no craHgaptusauum (MCO) oT nmenu

CeMu opraHu3auuin, okasaBLUMX MOJAEPXKKY Mpu ero Cos3gaHvm U NPegocTaBMBLUMX 3KCNEPTOB ANS ero
nogrotoBku: MexayHapogHoro 6wopo mep u BecoB (MBMB), MexaoyHapooHON 3NeKTpOTEXHUYECKON
komucenn (MOK), MexagyHapogHon degepaumm kmmHudeckonm xumum (MOKX), NCO, MexayHapogHoro
col3a TeopeTumyeckon M npuknagHoi xumum (VKOMAK), MexayHapogHoro coro3a TEeOpPeTUYECKOW U



[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 41

npuknagHon cwmankm (UOMAI), MexagyHapogHon opraHu3aummn 3akoHogaternbHow metponorn (MO3M).
VIM 4BnsieTcsl OCHOBHbIM WCTOYHMKOM, K KOTOPOMY pekoMmeHayeTca obpawaTtbCs OTHOCUTENBHO
ornpeaeneHnin TEPMUHOB, HE BKMIOYEHHbIX B HacTosilee TpUMoKeHWe WnM B TEKCT HacTOosLLEero
Pykosodcmea.

I Mpumeuarve k nsparmio 2008 r.: TpeTbe M3naHWe crioBapsi Gbino onybnmkoBaHo B 2007 r. kak

ISO/IEC Guide 99 "MexayHapogHbii cnoapb no Mmetponorm. OCHOBHbIE U 00LLME NOHSATUS U CBSI3AHHbIE C
HUMK TepMmuHbl (VIM)".

MpumeyaHme - HekoTopble M3 OCHOBHbIX CTarMCTUYECKMX TEPMUHOB W MOHSITUA MPUBEOEHbI B
npunoxeHnn C, a Takwme TepMUHbIl, KaKk "MCTUHHOE 3HadeHue", "norpelwHocTb" N "HeonpedeneHHoCTh",
paccMoTpeHbl B Npunoxexum D.

B.2 OnpeneneHus

Kak n B pasgene 2 Hactosiwero Pykogodcmea, NCNonb3oBaHME B TEPMUHAX CKODOK O3HA4aeT, 4uto
BblerneHHble ckobkaMy cnoBa MOryT ObITb OMyLLEHbI, ECNM MPUMEHEHME KPAaTKOrO TEPMUHA He BbLIZOBET
nyTaHULbI.

B HekoTOpbIX NpUMeYaHusX NpMBEnEHbl OOMOSTHUTENbHbIE METPOSTOTMYECKME TEPMUHBI, BblOEMNEHHbIE
nony>xupHeiM wpndgTom. OnpegeneHns sTux TEPMUHOB [aHbl B CaMMX MPUMEYaHUSAX - HEMOCPenCTBEHHO
Unn Yyepes COOTBETCTBYIOLLME CChIKK (CM. [6]).

B.2.1 (n3amepumas) BennumHa [(measurable) quantity]: CBOMCTBO sBneHus, oObekTa nnm BeELLECTBA,
KOTOpOe MOXET BbIAENATbLCA KaYeCTBEHHO 1 onpeaensiTbCA KONMMYeCTBEHHO.

Mpumeyarme 1 - TepMnH "BenmnumnHa" MoxeT 06o3Ha4aTb BENMUMHY B 06LLEM CMbIcrie (CM. npumep 1)
NN KOHKPETHYH BeNIUYMHY (CM. Npumep 2).

Mpumep 1 - Benu4uHbl 6 obuieM cmbicrne: OnuHa, epeMsi, Macca, memnepamypa,
31ekmpuYecKoe conpomuesieHue, KOHYeHmpayusl eewjecmea.

lMpumep 2 - KoHKkpemHble e8e/uYUHbl: OJluHa OaHHO20 CMEePXHS, 3Jlekmpu4ecKkoe
conpomuseJsieHue 0aHHO20 obpa3ua npoeoda, KOHUeHMpauusi 3amaHosa e 0aHHol npobe suHa.

MpumeyaHne 2 - BennunHbl, KOTOpblE MOXHO PacroNOXUTb MO MOPSAKY 3HAYEHUI BENUYWMHBI ApYr
OTHOCUTESbHO Apyra HasblBalTCsl OQHOPOAHLIMUY BENMUYMHAMM.

MpumeyaHme 3 - OgHOpPOAHbIE BENMUYMHBI MOTYT GbiTb CrpyNMMPOBaHbl MO KaTeropusiM BeriMuYuH,
Hanpumep:

- paboTta, TennoTa, aHeprus;
- TOMWMHA, ANMHA OKPYXHOCTU, ANINHA BOJTHbI.
MpumeyaHne 4 - O603Ha4YeHnsa BennymH npueegeHsl B 1SO 31 [VIM: 1993, crnosapHas ctatbs 1.1].

B.2.2 3HauyeHue (BenuuuHbl) [value (of a quantity)]: 3Ha4yeHMe KOHKPETHON BENUYMHDI, BbipakaeMoe,
KaK MpaBuWmo, NPON3BeAeHNEM eQNHMLIbI U3MEPEHUS Ha YNCTIO.

lMpumep 1 - AnuHa cmepxHs: 5,34 m unu 534 cm.
lpumep 2 - Macca mena: 0,152 k2 unu 152 e.
Mpumep 3 - Konuyecmeo seujecmea npo6i 80dsi (H212): 0,012 monb unu 12 mmone.

I'Ipmmeanme 1 - 3HayeHue BENNYMHBLI MOXET ObITb NONOXUTENbHBIM, oTpuuaTenbHbIM NN HyneBbIM.

MpnmedaHme 2 - 3HavyeHne BennUuHbI MOXET ObITb BblpaXkeHO pasHbIMK criocobamu.
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MpumeyaHme 3 - 3HavyeHNs BENUYNH, UMEIOLLIMX Pa3MePHOCTb, PaBHYlO 1, Kak NpaBuIo, BblpaXKaloTCs
©e3pasMepHbIM YMCIIOM.

MpumeyaHne 4 - BennunHa, koTopas He MOXET ObITb BblpaKeHa B BuOe NPOU3BEOEHNS eaunHWLbI
N3MepeHNs Ha YMCMO, MOXET ObiTb BblpaXeHa CCbIfIKOW Ha MPUHATYIO YCIOBHYIO LUKany MM Ha MeToauKy
BbINOMHEHUS U3MepeHnin, unn Ha 1o u gpyroe [VIM: 1993, cnosapHas ctatbs 1.18].

B.2.3 nctnHHoe 3HavyeHue (BenuumHbl) [true value (of a quantity)]: 3Ha4yeHune, cooTBeTCTBYIOLLEE
ONpeneneHnto aHHON KOHKPETHOW BENMUYMHDI.

MprmeyaHne 1 - 3TO TO 3HaYeHUe, KOTopoe MOrmo Obl BbITb MOMYYEHO NPU MAeansHOM N3MEPEHNN.

MpumedaHue 2 - ICTMHHOE 3HayYeHre No CBOeW Npupoae Heonpeaenmmo.

MpumeyaHme 3 - B aHMMINCKOM £A3blke HEONpederieHHbI apTuknb 4valle, 4YeM onpegeneHHbIn,
NCMOMNb3yeTCs B COYETAHMM C TEPMMHOM "MCTUHHOE 3HayeHue", T.K. MOXET OblTb MHOIO 3HaYeHwuw,
COOTBETCTBYOLUUX OMpedeneHnto AaHHON KOHKpeTHon BenuymHbl [VIM: 1993, cnosapHas ctatba 1.19].

KommeHnTapun Pykosodcmea: B npunoxenHmm D (B yacTHoctn, B D.3.5) ykasaHbl NpuyumHbI, MO
KOTOpPbIM TEPMUH "MCTUHHOE 3HadeHue" B HacToswem Pykosodcmee He WCMOoNb3yeTcsi U Mo KOTOPbIM
TEPMUHbI "MCTUHHOE 3HaYeHne U3MepsaemMon BenmumHbl" (UM "MCTUHHOE 3HaYeHne BeNUYMHBI") U "3HadYeHne
n3mMepseMon BENUUYUHbI" (MK "3HaYeHne BENNYMHbLI") pacCMaTpUBaKOTCS Kak SKBMBANEHTHbIE.

B.2.4 pencrBuTenbHOE 3Ha4YeHue (BenunyuHbl) [conventional true value (of a quantity)]: 3HaueHune,
NPUNUCbIBAEMOE KOHKPETHOW BENMMYMHE W MPUHMMaemMoe, 4acTo MO COrfalleHuio, Kak umMeroLlee
HeornpeaeneHHoCTb, NpuemMnemMyto Ansa 3agaHHbIX Lenen.

lpumep 1-B Hekomopo& obnacmu 3Ha4YeHue ee/TUYUHbI, eocnpouseedeHHoe 3MmaJioOHOM,
Moxxem 6bImb NMPUHSMO 8 Ka4Yecmee delicmeumesnibHO20 3Ha4eHusl.

lMpumep 2 - Komumem no GaHHbIM Onsi Hayku u mexHuku (CODATA) e 1986 2. pekomeHdoegan
ucnosnib3oeams 05151 MTOCMOSsIHHOU Aeo2adpo 3HavyeHue 6, 0221367-10%% monb~!.

Mpumevanne 1 - [eACTBUTENbHOE 3HAYEHWE BENMYMHBbI MHOIOA HAa3biBalOT MPUNMUCAHHLIM
3Ha4YeHneM, Hauny4llen oLeHKOM BENVYMHbI, HOMUHANbHbIM 3Ha4YeHWeM UM UCXOAHbIM 3Ha4YeHueM.
OpHako "ncxogHoe 3HadyeHue" B 9TOM CMbICIIE HE CrieflyeT nyTatb C "MCXOOHbIM 3Ha4YeHuem" B CMbICIe,
yKa3aHHOM B NpuMeyaHumn K crioBapHon ctatbe 5.7 VIM: 1993.

Mpumeyanne 2 - Yacto Onsi onpedeneHnst OeACTBUTENbHOIO 3HAYEHMs] MCMOMb3YHT HECKOMbKO
pesynbTatoB namepeHnin senuunHel [VIM: 1993, cnosapHasa ctatbs 1.20].

KommeHTapuii Pykosodcmea: Cm. kommeHTapuin Pykosodcmea k B.2.3.

B.2.5 usmepeHune (measurement): COBOKyNnHOCTb OMepauvn, WMEKLMX Uenbo onpegeneHve
3Ha4YeHUS BEMNUYMHBI.

Mpumeyanme - Onepayunm MOryT BbINONHATLCS aBToMaTtuyeckn [VIM: 1993, cnoBapHas ctatba 2.1].
B.2.6 npuHuun namepenuma (principle of measurement): HayyHasi ocHoBa n3mepeHusi.
lMpumep 1 - NMpumeHeHUe MepMO3STIEKMPUYECKO20 3ghghekma OJisi usMepeHUsi memnepamypbil.

Tpumep 2 - lNMpumeHeHue aghghekma [Pxo3eghcoHa Onsi uaMepeHUsi Pa3HOCMU 3J1eKMPUYeCKUX
nomeHyuarsos.

MMpumep 3 - NMpumeneHue aghghekma Lonnepa 05151 u3MepeHuUsi CKopocmu.

lpumep 4 - lNMpumeHeHue 3ghghekma KOoMOUHaAUUOHHO20 paccesiHusi ceema Onsi U3MepeHUs!
Yyacmom cobcmeeHHbIx Kone6aHull mosiekyn [VIM:1993, cnoeapHasi cmambsi 2.3].

B.2.7 meTon namepeHusa (method of measurement): Jlomyeckas nocrnegoBaTenbHOCTL OMNepauui,
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onvcaHHasa B 0bLem Buae, Kotopas NpUMeEHAETCH NPy BbINONTHEHNN U3MEPEHUIA.

MpumeyaHme - MeToabl M3MepeHnii MOryT ObiTb OTHECEHBI K pa3HbiM Fpynnam, Hanpumep:

- METOOAM M3MEPEHNN 3aMELLLEHNEM;

- andbdpepeHymanbHbIM MeToAaM U3MEPEHUI;

- HyneBbIM MeTodaM U3MeEPEHUH.

[VIM: 1993, cnoBapHas cTtatbs 2.4].

B.2.8 npouenypa usmepeHur, MeToauka M3amepeHun (measurement procedure): CneuunansHo
OfnMcaHHasd COBOKYMHOCTb oOnepauui, ucnofb3yemasi npu  BbINOMHEHWN KOHKPETHbLIX M3MEpPEeHUn B
COOTBETCTBUW C JaHHLIM METOLOM.

MpumeyaHne - MeToguky namepeHun O0BbIMHO M3naraloT B JOKYMEHTe, Takke MHOrga Ha3biBaeMoM
mMeToaukon namepeHun. Cogepxalimecs B 9TOM LOKYMEHTE CBeAEeHNSA OObIMHO SIBASHOTCSA SOCTaTOYHbIMU
Ons onepatopa, 4TOObl BbINOMHATL M3MepeHnst ©6e3 MpuBNeYeHns AOMOSTHUTENbHOM WHGopMaL MK
[VIM: 1993, cnoBapHas ctaTba 2.5].

B.2.9 namepsiemas BenuuuHa (measurand): KoHkpeTHas BenvumHa, nognexaiias n3aMepeHuto.

lpumep - JaeneHue napa e daHHoU npobe eo0dnI npu 20°C.

MpumeyaHume - OnpegenexHre N3MepssieMon BENMMYNHBI MOXET NOTpeboBaTh 3a4aHnst 3HAYEHUA TaKX
BENWYMH, Kak Bpems, Temnepatypa n gaenexue [VIM:1993, cnosapHas ctatbd 2.6].

B.2.10 Bnusowaa BenuymHa (influence quantity): BennunHa, KoTopas He ABnsieTcs usmepsiemMmon
BEITMYMHON, HO BNNSAET Ha pe3ynbTaT M3MepeHNs N3MePSIEMON BENNYMHBDI.

lMpumep 1 - Temnepamypa MuKkpoMempa, NPUMeHsIeM0o20 OJ151 U3MEPEHUsT OJTUHBI.

Mpumep 2 - Yacmoma npu u3mepeHuUu amMmIumMyObl IMEePEMEHHO20 3/IeKMPU4YeCKO20
HarpsiKeHusl.

lMpumep 3 - KoHyeHmpauusi 6unupybuHa npu usMepeHUU KOHUeHmpauyuu 2emMo2/106uHa e
npob6e nnasmbl Kpoeu Yenoeseka [VIM:1993, cnoeapHasi cmambs 2.7].

KommeHTapuin Pykosodcmea: OnpeperneHve BAUSIOWEA BenMUMHbLI NogpasyMeBaeT BKIIHOYEHNE
BEMWYMH, CBSI3@HHBbIX C W3MEpUTENbHbIMK 3TaroHamu, 00pa3uoBbIMM BELLECTBAMU W CNPaBOYHBIMU
OaHHbIMKW, OT KOTOPbIX MOXET 3aBUCETb pe3yrnbTaT W3MEPEHWsl, a TaKkke OT TakuxX SBIEHUA, Kak
KpaTKOBPEMEHHbIE  (hrOKTyaumMm napaMeTpoB W3MepuTenbHOro npubopa, W TakMX BENUYMH, Kak
TemMnepaTypa OKpy>XatoLLen cpeabl, aTMocepHoe AaBMNEHNE N BNaXHOCTb.

B.2.11 pe3ynbtaT uamepeHus (result of a measurement): 3HaueHne, npUNMCbIBaEMoe M3MepSeMon
BENMYUHE N NOMNyYEeHHOE NyTEM U3MEPEHUSI.

Mpumeyanmne 1 - MNpu NpeacTaBneHUn pesynbTata N3MepeHUs AOMKHO ObiTb ACHO, OTHOCUTCS U OH:
- K MokasaHuio Npubopa;

- K HEMCnpaBneHHOMY pe3yrbTaTy U3MepeHus:;

- K UICNpaBNEHHOMY pe3ynbTaTy U3MepeHus,

a TaKkKe MNonyyeH v OH ycpeaHEeHNEM HECKOMbKNX 3HaYEHWUN.

Mpumeyanne 2 - [MonHoe npencTaBrneHne pesynbTaTa M3MEPEeHUs BKIOYAET WHOpMauuio O
HeonpeaeneHHocTn namepennsa [VIM: 1993, cnoeapHas ctatbs 3.1].
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B.2.12 HeucnpaBneHHbIM pe3ynbtaT uamepeHusa (uncorrected result): Pesynbtat namepeHnsa go
BBEZlEHUSI MOMNpaBKM Ha cucTemaTndeckyto norpelHocTb [VIM: 1993, cnosapHas ctatbs 3.3].

B.2.13 mncnpaBneHHbIN pe3ynbTar uaMmepeHusa (corrected result): Pesynbtar namepeHns nocne
BBEOEHMS NMonpaBkv Ha cuctemartmyeckyto norpewHoctb [VIM: 1993, cnosapHas ctatbs 3.4].

B.2.14 TOo4YHOCTb M3MepeHus (accuracy of measurement): Brmn3ocTb pesynbTata U3MEpPeHns K
WCTUHHOMY 3Ha4YeHUI0 U3MEPAEMON BENUYUHDI.

Mpumeyarne 1 - "To4YHOCTL" ABMNAETCHA Ka4eCTBEHHbIM NOHATUEM.

MpumeuaHne 2 - He cnegyeT ynotpebnate TEPMMH NPELU3NOHHOCTb BMECTO TepMuHa "TOYHOCTL"
[VIM:1993, cnoBapHas ctaTtba 3.5].

KommeHTapuin Pykosodcmea: CM. kommeHTapuin Pykogodcmea k B.2.3.

B.2.15 noBTOpsieMocTb (pe3ynbTatoB uamepeHun) [repeatability (of results of measurements)]:
Bbnunsocte pesynbTatoB MNOCNEAOBaTENbHbIX W3MEPEHWA OOHOM M TOW Xe W3MEpPAeMOn BeErUYMHbI,
BbIMOMHEHHbIX B OOWUHAKOBbIX YCMOBUSAX U3MEPEHNN.

MpumeyaHue 1 - Takne ycnoBns HasbiBalOT YCIIOBUSAMU NOBTOPSAEMOCTM.

MpumeuaHne 2 - Ycnosnsa NoBTOPAEMOCTU BKIIOYAOT B cebs:

- UCrorb30BaHWe OAHOM U TOW e npouenypbl U3MEPEHUiA;

- NpoBeaeHne U3MEPEHUIA OOHUM U TEM e Habnogartenem;

- UCMONb30BaHNe OOHOIO U TOro e U3MEPUTENbHOro Npubopa, NPUMEHSIEMOrO B OOHUX U TEX Xe
YCNOBUSIX;

- NpoBefeHNe N3MEPEHUIA B OQHOM U TOM XK€ MECTE;
- MOBTOPEHME N3MEPEHMIN B TEYEHNE KOPOTKOrO Neproaa BPEMEHM.

MpumeyarHme 3 - MoOBTOPAEMOCTb MOXET ObiTb BbIpaKeHa KONMMYECTBEHHO Yepe3 XapaKTEPUCTUKU
pa3bpoca pesynbtatoB namepexun [VIM: 1993, cnosapHasa ctatbs 3.6].

B.2.16 BocnpousBoAuMMOCTb (pe3ynbTatoB wu3mepeHuM) [reproducibility (of results of
measurements)]: BnmM3ocTb pesynbTaToB U3MEPEHWn OOHOW U TOM Xe U3MepsAeMOon BenuYuHbL Mpu
npoBeAeHNN N3MEPEHNI B U3MEHSIIOLLIMXCS YCITOBUSX.

MpumeyvaHne 1 - [Ins 060CHOBAHHOMO CYXAEHMS1 O BOCMPOM3BOOAUMOCTY CrieayeT yKasblBaTb, B YEM
COCTOUT M3MEHEHWNE YCITOBUA N3MEPEHMS.

MpumeyaHune 2 - 'ameHeHns yCrnoBuin MOryT BKItOYaTb B ce69 M3MEHEeHNS:
- NpMHUMNa n3MepeHus;

- HabnwgaTens;

MeToda U3MEpEHUs;
- n3mepuTenbHoro npnbopa;

- N3BMEepUTEsIbHOIro aTaroHa;

MeCTa N3MepPeHn4;

- YCIOBMWIA NPUMEHEHNS PE3YTIbTAaTOB U3MEPEHNS;
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- BPEMEHUN N3MEPEHMSI.

MpnmeydaHme 3 - BocnponsBoaMMOCTb MOXKET ObITb BblpaXKeHa KONMMYECTBEHHO Yepes3 XapaKTepucTnKm
pa3bpoca pe3ynbTaToB U3MEPEHNNA.

Mpumeyanne 4 - B paHHOM cnydae nog pesynbTaTamyM OObMHO MOHMMAKT  UCMpaBIieHHbIe
pe3ynbTatbl namepenuin [VIM: 1993, cnosapHas ctatba 3.7].

B.2.17 BbIGOpOYHOEe cTaHOapTHOe OTKIIOHeHMe (experimental standard deviation): BennunHa
(@) ANA psga M3 # M3MEPEHUn OOHON W TOM e M3MEepSieMOl BENWMUMHbLI, XapakTepuaytoLas pasbpoc
pe3ynbTaTtoB N3MEPEHUN 1 onpeaensiemas no popmyne

rae & - pesynbTar k -ro usmepeHus; 4 - cpegHee apudmMeTmyeckoe Ansa paaa U3 # MamepeHui.
Mpumeyanme 1 - Ecrim paccmatpmBaTb psig U3 # 3HAYEHUIN Kak BbIOOPKY Cry4aiiHON NepemMeHHoM, TO

— 2
g - HeCMellleHHas OLleHKa MaTeMaTN4eckoro oxuaanma Hg, a 5° (g ) - HecMellleHHas olieHka aucnepcun

.52 pacnpegeneHns 3Ton nepemMeHHoNn.

Mpumeuvanne 2 - BolpaxeHue s(gp)f-/# SBNAeTCA OUEHKOW CTaHOAPTHOrO  OTKIOHEHUS

pacnpeneneHnda ? N Ha3blBaeTCA Bbl60pOLIHbIM CTaHOapTHbIM OTKIMOHEHMEM CpedHEero 3Ha4eHun4.

MpumedarHne 3 - BblbopoyHOEe CTaHOaApTHOE OTKIIOHEHME CpeaHero 3HadeHus uHorga owmnbo4vHO
Ha3bIBalOT cpeAHEeKBagpPaTUYHOM NOrPeLHOCTLI0 CpeaHero 3Ha4eHus.

MpumeyaHne 4 - HacToswee onpegeneHve sBASETCA MOOUMULMPOBAHHBIM MO OTHOLLEHMIO K
cnoBapHon ctatbe 3.8 VIM:1993.

KommeHTapuii Pykosodcmea: HekoTopble 0603HayeHns, npumeHsiemble B VIM, Gbinn M3MeHeHbl C
Lenblo JOCTMXKEHNS eanHoobpasmns ¢ 0603Ha4YEHNSIMN, CNONb3YyeMbIMA B 4.2.

B.2.18 HeonpepeneHHocTb (M3mMepeHus) [uncertainty (of measurement)]: MapameTp, oTHOCAWMIACA
K pe3ynbTaTy U3MepeHNsl N XapakTepuayoLmMin pa3bpoc 3Ha4eHUIn, KoTopble MOrM Bbl 6bTb 060CHOBAHHO
npunmucaHbl N3MepsieMon BENMUYNHE.

Mpumeyarme 1 - MNapameTpoM MOXET ObiTb, Hanpumep, CTaHOAPTHOE OTKMOHEHUE (MM BenuyuHa,
NpPOoMNopLUNOHarnbHas CTaH4APTHOMY OTKIOHEHUIO) UMW MONyLMPUHA UHTEepBarna, KOTOPOMY COOTBETCTBYET
3aJaHHbIi YPOBEHb LOBEPUSI.

Mpumedanne 2 - HeonpegeneHHOCTb UW3MEPEHUs, Kak MpaBuIio, BKo4aeT B cebs  psg
cocTaensowpmx. Hekotopble U3 HUX MOTYT ObITb OLlEHEHbI N3 CTAaTUCTUYECKOro pacnpeaeneHnsi pesysbTaToB
psina M3MEPEHUA U OMUCHIBATLCS BbIOOPOYHBLIMM CTAHAAPTHBIMU OTKIMOHEHUSMU. [lpyme cocTasnsiolme,
KOTOpble Takke MOryT OblTb OnMMCaHbl CTaHOAPTHBIMU OTKITOHEHWSAMM, OLIEHMBAOT U3 NPESNONOXEHUA O
BMAE 3aKoHa pacnpegerneHnsi, OCHOBaHHbIX Ha OMbITE NN MHOW MHAOPMaLNW.

Mpumeyanne 3 - [lpegnonaraetcd, 4YTO pe3ynbTaT W3MEpPeHUs SBMSETCS fyyllen OLeHKON
N3MEPSEMO BENMMYMHbI, @ BCE COCTaBNAOWME HEOMPEeLeNeHHOCTH, BKoYas 00yCrnoBneHHble
cuctematmieckimm adpdpektamm (pasHoro poda MonpaBkaMu, WCMOSb3YEMbIM 3TarlOHOM CpPaBHEHWS),
BHOCAT BKNag B pa3bpoc 3HavyeHnin namepsiemon sennudnHbl [VIM:1993, cnosapHas ctatbs 3.9].

KommeHTapuin Pykosodcmea: B VIM nogdepkMBaeTcs MOAEHTUMHOCTb HACTOSLLEro onpegeneHus m
NPMMeYaHn K HeMY OMpeaeneHnto U NpuMeYaHusM, JaHHbIM B HacTosilweM Pykosodcmee (cwm. 2.2.3).
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B.2.19 norpewHoctb (M3mepeHus) [error (of measurement)]: OTKNOHeHNe pesyrnbTata uaMepeHus ot
WCTUHHOIO 3HA4YeHNSA N3MEPSIEMON BENNYNHBI.

MpumeyaHme 1 - Tak KaKk UCTUHHOE 3HAYeEHNE He MOXET ObiTb YCTAHOBMNEHO TOYHO, TO HA MpaKTUKe
BMECTO HEro MCnomb3ytoT AencTBUTeNbHOE 3HadeHne (cM. B.2.3 n B.2.4 vnn VIM:1993, cnosapHbie cTaTbn
cooTBeTcTBEHHO 1.19 1 1.20).

Mpumeuarne 2 - Korga HeobxoaMMo oTiM4YaTh "OTHOCMTENbHYIO MOrpeLlHOCTb" OT "norpeliHocTn”,
MOCMELHIO MHOrga HasblBalOT abCOJIFOTHOW MOrPewHOCTLI0 U3MepeHus. JTOT TEepMUH He criegyeT
nyTaTb C aGCOMOTHbIM 3Ha4Y€HMEM MOrPEeLIHOCTU, KOTOPOE ABMSETCS mogynemM norpewwHocty [VIM: 1993,
crnosapHas ctatbs 3.10].

KommeHTapui Pykogodcmea: Ecnn pesynbTaT M3MepeHVst 3aBUCUMT OT 3HaYeHUn elle Kakmx-rmbo
BEMWUYMH, NOMUMO M3MEPSEMON, MOrpeLlHOCTU U3MEPEHUn 3TUX BENMYMH BHOCHT BKNaA B MOrPeLIHOCTb
pe3synbTarta namepenusi. Cm. Take KOMMmeHTapuin Pykogodcmea k B.2.22 n B.2.3.

B.2.20 oTHocuTenbHasi norpelwHocTb (relative error): OTHOWEHUS MNOrpPeLHOCTU U3MEPEHUS K
WUCTUHHOMY 3Ha4YEHWUIO U3MEPSIEMON BENMUYNHBI.

MpumeyaHme - Tak Kak UCTUHHOE 3Ha4yeHMe He MOXET OblTb YCTAHOBMIEHO TOYHO, TO Ha MpaKTUKe
BMECTO HEro MCMomb3yloT AeNcTBUTENbHOE 3HadYeHne (cm. B.2.3 n B.2.4 nnu VIM: 1993, cnoeapHble cTtaTtbu
cootBeTcTBeHHO 1.19 1 1.20) [VIM:1993, cnosapHasa ctatba 3.12].

KommeHTapuii Pykosodcmea: Cm. kKommeHTapuin PykosoacTtea Kk B.2.3.

B.2.21 cnyuaiHasa norpelHocTb (random error): PasHOCTb pesynbTaTa U3MEpeHUst U CpeaHero
3Ha4YeHNs, KOTOpoe MOrno Obl ObiTb NOMyYeHO Npu GECKOHEYHO GOMbLIOM YMCIE MOBTOPHbIX U3MEPEHWUN
OLHOW N TOW e N3MEPSIEMON BEMMUYUHBI, MPOBOANMbIX B YCIOBUSIX NMOBTOPSIEMOCTU.

I"Ipmmeanme 1 - Cnyqa|7|Ha$| NOrpelwiHoCTb paBHa MNOrpeHoCTM W3MepeHna 3a BbIHMETOM
cucTemaTnyeckon NOrpeLHOCTH.

MpumeyaHme 2 - Tak Kak BO3MOXHOE YMCIIO U3MEPEHNI BCErga OrpaHUYeHo, TO MONyYnTb MOXHO
NMWb oueHKy cry4darHon norpewwHocTu [VIM: 1993, cnosapHas ctates 3.13].

KommeHTapumn Pykosodcmea: CM. kommeHTapui Pykogodcmea k B.2.2.

B.2.22 cuctemarnyeckasi norpelHocTb (systematic error): PasHocTb Mexay cpegHUM 3HavyeHueMm,
nonyyaemMbiM npyv 6ECKOHEYHOM YMCREe U3MEPEHUIN OOHON U TOM Xe MU3MEepsSeMON BENM4YMHbI B YCNOBUSX
CXOAMMOCTU, U UCTUHHBLIM 3HaYEeHNEM N3MEPSEMON BENNYUHBI.

MpumeyvaHne 1 - CucTematmyeckas MOrpelHOCTb paBHa MOrPeLIHOCTM U3MEPEHUS 3a BbIYETOM
CINyYanHoun NorpeLlHoOCTH.

I'IpmmeanMe 2 - Kak 1 NCTMHHOE 3Ha4eHne, cucTemaTmyeckas NOrpeLHoOCTb U ee NPpUYNHblI HEe MOryT
ObITb MONMHOCTbLIO N3BECTHbI.

MpumeyaHne 3 - B OTHOWEHUMM CUCTEMATUYECKOM MOrpPeLHOCTU, CBS3AHHOW C WU3MEPUTENbHLIM
MHCTpYMeHTOM cM. TepMuH "cmelterne” (VIM:1993, cnoapHas cratbs 5.25) [VIM: 1993, cnoapHas cTatbs
3.14].

KommeHTapu Pykosodcmea: [lorpellHocTb pesynbTata uamepeHus (cMm. B.2.19) moxer uvacto
paccMaTpMBaTLCA Kak pesynbTar psda cllydarHblX U cucTteMatudecknx addekToB, KOTOpble BHOCAT CBOU
BKNadbl B MOrpeLlHOCTb pe3ynbTaTta namepeHns. Cm. Takke komMmeHTapun Pykogsodcmea k B.2.19 n B.2.3.

B.2.23 nonpaBka (correction): 3HayeHMe BENUYMHBI, KOTOPOE anrebpanyecks CyMMUpPYeTcs C
HencnpasneHHbIM pe3ynbTaToM U3MePEeHNs ANs KOMMNEeHCaUnmn CMCTEMaTUYECKOM NOrPELLHOCTM.

I'Ipmmeanvle 1 - I'IonpaBKa paBHa oOLeHke cucTtemaTmyeckon NorpeLwHoCcT!, B3SITOM C 06paTHbIM
3HaKoM.



[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 47

MpumevaHne 2 - Tak kak cucTematuveckass MOrpellHOCTb He MOXET OblTb M3BECTHa TOYHO, TO
KoMmneHcaunsa He MoxeT ObiTb nonHow [VIM: 1993, cnoeapHasa ctatba 3.15].

B.2.24 nonpaBo4HbIM Ko3adpcpuumeHT (correction factor): YucnoBon koacpdmUMEHT, HA KOTOPbIV
YMHOXaIOT HEMCMNPAaBIIEHHbIN pe3ynbTaT U3MepeHns AN KOMMIeHcaum cucTeMaTn4yeckon NorpeLLlHoCTH.

MpumeyaHme - Tak Kak cucTeMaTMyeckasi MOrpelHoOCTb He MOXEeT ObiTb M3BECTHA TOYHO, TO
KOMMneHcaunsa He MoxeT 6biTb nonHou [VIM: 1993, cnosapHasa ctatba 3.16].

Mpunoxexue C
(cnpaBoyHoe)

OCHOBHble TePMUHbI U MOHATUA MaTeMaTU4eCKOW CTaTUCTUKKU
C.1 Ucnonb3oBaHHbLIA UCTOYHUK

OnpeneneHnsi OCHOBHbIX CTaTUCTUYECKNX TEPMUHOB, MPUBEOEHHbIX B HACTOSLLEM MPUIOXEHWN,
3aumcTBoBaHbl 13 SO 3534-1:1993 [7]1 . [aHHbIn MexayHapoOHbIA CTaHOapT SBMSETCH OCHOBHbLIM

WCTOYHMKOM, K KOTOPOMY peKkomMeHayeTcs obpallaTbCs OTHOCUTENbHO OMNpederneHuin TEepPMUHOB, He
BKITIOYEHHbIX B HAcTosILLee NpunoxeHue. HekoTopble N3 TEPMUHOB, ONpeaerieHns KOTopbIX AaHbl B pasgene
C.2, n cooTtBeTcTBYlOLME UM MOHATMSA 6Gonee nogpobHO paccMoTpeHbl B pasgene C.3, B KOTOPOM
COLEPXUTCA Tawkke psg  OONOMHUTEMbHbIX TEPMMHOB C  COOTBETCTBYHOLLUMMW  onpeneneHnsiMu,
Copepxawumeca B pasgene C.3 pasbsCHeHUs [AaHbl Ans obrerdyeHus MCnonb30BaHWSA HACTOSILLEro
Pykosodcmea n He oCHOBaHbI HenocpeacTBeHHO Ha ISO 3534-1:1993.

! MpumeuaHme k nanarmio 2008 r.: ISO 3534-1:1993 oTMeHeH 1 3aMeHeH Ha 1SO 3534-1:2006. MMpw

3TOM ObliM  M3MeEHeHbl (OOPMYIMPOBKM psiga TEPMUHOB W onpegerneHnn. 3a 6Gonee nogpobHOM
nHopmaumen crnegyet obpalaTbCs K nocrnegHen pegakumm MexnyHapoaHoro ctaHgapra.

C.2 OnpepeneHus

Kak n B pasgene 2 HacTosLero PyKoeodcmea, ncnonb3oBaHne B TEPMUHAX CKODOK O3Ha4aeT, 4To
BblaeneHHble ckobkamu crosa MoryTt ObITb onyuwleHbl, ecrnin npuMeHeHne KpaTkoro TepMmuHa He BbI3OBET
nyTaHnubl.

TepmmHbl C.2.1-C.2.14 onpegeneHbl AN reHepanbHOM COBOKYNMHOCTU, a TepMuHbl C.2.15-C.2.31 -
Ans BolGopkn HabnoaeHNN.

C.2.1 BeposTHOCTb (probability): JencteutensHoe yicno B nHTepBane ot 0 oo 1, oTHocsweecs K
Ccny4yanHOMy COObITHIO.

MprmeyaHme - YMCno MOXET OoTpaxaTb OTHOCUTESbHYIO YacTOTy B CepuM HabmoaeHUA UM CTENEHb
YBEPEHHOCTU B TOM, YTO HekoTopoe cobbiTne npou3onaet. [py BbLICOKOWM CTEMEHW YBEPEHHOCTU
BeposATHOCTb 6nunaka k egunmue [ISO 3534-1:1993, cnoeapHas ctatbs 1.1].

C.2.2 cny4yanHas nepemeHHasa (random variable, variate): BemmuunHa, koTopass MOXeET MpUHUMAaTh
noboe 3HavyeHne w3 334aHHOTO MHOXECTBa 3HAYeHUM U C  KOTOPOW CBS3aHO  pacripederieHue
sepossimHocmeti (C.2.3).

MpumeyaHne 1 - CnyyanHyo NepeMeHHyto, KoTopas MOXeT NPUHUMAaTL TOMbKO OTAEMbHbIE 3HAYEeHMS,

Ha3bIBalOT AUCKPETHOW. Criy4aiHyl0 MNEPEMEHHYI0, KOTopasi MOXET MpuHUMatb Jobble 3HadYeHust un3
KOHEYHOro unun 6eckoHe4YHOro MHTEpBana, Ha3biBaloT HEMPEPLIBHOMN.

MpumeyaHme 2 - BeposiTHOCTb cobbiTust 4 o6o3HavaoT Frid) unu Fid) .

KommenTapuin  Pykosodcmea: B  HacTosdwem Pykosodcmee npumeHseTca  obosHayeHne
Pr{A) emecto £ (A4), ucnonsayemoro B 1ISO 3534-1:1993 [ISO 3534-1:1993, cnoeapHas cTatbs 1.2].

C.2.3 pacnpegneneHue (BepoATHOCTeW) (cny4yanHonM nepemeHHoM) [probability distribution (of a
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random variable)]: ®yHkuma, onpegensioLlas BEPOATHOCTb TOrO, YTO CrydvaniHas nepemMeHHasd npumer
Kakoe-nnbo 3agaHHoe 3HaveHne unu dyaeT npvHagnexatb 3a4aHHOMY MHOXECTBY 3HAYEHWUN.

MpumeyaHne - BeposaTHOCTL TOrO, YTO ClyYariHas NepeMeHHasi HaxoauTcs B 00nacT ee U3MeHeHNs,
paBHa eguHuue [ISO 3534-1:1993, cnoBapHas ctaTtba 1.3].

C.2.4 dyHkuua pacnpegeneHun (distribution function): ®yHkums, 3agaolas ansa NGoro 3Ha4YeHus
% BEPOATHOCTb TOTO, YTO CryyanHasa nepeMeHHas I~ MeHblue U paBHa x :

Fix =P X =x],
[1SO 3534-1:1993, cnosapHas ctatbs 1.4].

C.2.5 nnotHocTb pacnpeneneHus (BeposiTHocTen) [probability density function (for a continuous
random variable)]: NepBasa nponsBogHas, ecri OHa cyllecTsyeT, YHKUMU pacnpedeneHns HenpepbiBHON
Cclny4YanHon nepeMeHHoN:

_ dF (x)
Fix= pml

Mpumeyanmne -  {x)dx HasbiBaeTCS 311E€MEHTOM BEPOSTHOCTM,

Fixide =Ptz « X <« x+dx],
[1SO 3534-1:1993, cnosapHas ctatbs 1.5].

C.2.6 puckpeTHoe pacnpeaeneHue (BeposiTHocTen) [probability mass function]: ®yHkums, garowas
AN KaKOoro 3HadeHus %; AUCKPETHOW CrlyYanHOW nepemMeHHOM _§~ BEPOATHOCTb F; TOro, YTO CrydanHas

nepeMeHHas paBHa & :

p;=Pr[X =x]
[1SO 3534-1:1993, cnosapHas ctatbs 1.6].

C.2.7 napametrp (pacnpegeneHus) (parameter)) BermuuuHa, wucnonb3yemas B OMMCaHAU
pacnpeneneHus BepOATHOCTEN HEKOTopow crydarHon nepemenHon [ISO 3534-1:1993, cnoBapHas cTatbs
1.12].

C.2.8 koppensiuuma (correlation): Bsanmogencteme gByX UM HECKOMbKMX CryYanHbIX NepeMeHHbIX B
pacnpegeneHnn AByX NN HECKOMbKMUX CyYanHbIX NepeMeHHbIX.

MpnmedaHme - BonbLWMHCTBO CTAaTUCTUYECKNX MEP KOPPENSALINM N3MEPSIIOT TOMbKO CTEMNEHb JIMHENHOMN
3aBucumocTm [ISO 3534-1:1993, cnosapHas ctatbs 1.13].

C.2.9 maTemaTnyeckoe oxugaHue (cny4yamHom nepemeHHomn) [expectation (of a random variable or
of a probability distribution), expected value, mean]:

1) 4Ns OMCKPETHOM CriydalHOW nepemMeHHon Y, MPUHUMAIOLEN 3HAYeHUs1 X C BEPOATHOCTLIO Py,
MaTeMaTU4eckoe OXnaaHue, ecrim OHO CYLLECTBYET, onpeaenstoT dhopmyon

W=Z(A) =2 pi%,

rge CyMMMpPYHOT BCe 3Ha4YEeHUs &, KOTOpble MOXET NMpuHUMaTb cnyqa|7|Has| nepeMmeHHaa X ;

2) AN HernpepbIBHON CIlyYaiiHOi NepeMeHHoN Y , MMeloLlei MroTHOCTb pacnpedeneHns (4,
MaTemaTtnyeckoe OX1aaHWe, eCrii OHO CYLLECTBYeT, OnpeaensioT (opMy o

Ly = B(X) = [ 2f(x)dx,
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roe wHterpan 6epyt no Bcemy uHTepBany (MHTepsanam) mameHenus % [ISO 3534-1:1993, cnosapHasi

ctatbs 1.18].
C.2.10 ueHTpuMpoBaHHasA cny4anHasa nepemeHHas (centred random variable): Cny4danHas
nepemMeHHas, MaTeMaTU4eCcKoe OXXMAaHNE KOTOPON paBHO HyIHO.

an/IMe‘-IaHI/Ie - Ecnn cnyqaﬁHaﬂ nepeMeHHasa Y unMeeTr MaremMaTtuyeckoe OXxXujaHue K, TO

COOTBETCTBYIOLIASA LEHTPUPOBaHHas criyyaitHas nepemeHHasi pasHa i — L [ISO 3534-1:1993, criosapHas
ctatbsa 1.21].

C.2.11 pucnepcusa (cnyydamHon nepemeHHom) [variance (of a random variable or of a probability
distribution)]: MaTremaTtnyeckoe oxvaaHne kBagpaTa LLEeHTPUPOBaHHOW Cry4anHON nepemMeHHon

o’ =V(X)= BX - BT
[1SO 3534-1:1993, cnoBapHas cTatbs 1.22].

C.2.12 ctaHgapTHoe OTKIIOHeHue (cny4anHon nepemeHHoM) [standard deviation (of a random
variable or of a probability distribution)]: lNMonoxunTeneHbI KBagpaTHBIN KOPEHb U3 3HAYEHUST ANCTIEPCUN

G = i (&)

[1SO 3534-1:1993, cnoeapHas ctatbsa 1.23].

C.2.13 ueHTpanbHbIN MOMeHT! nopsgka @ (central moment of order ¢ ): MaTemaTuieckoe
OXnaaHWe LLeHTPUPOBAHHON CIy4YanHOW NepeMeHHoN B CTENeHN & ANs OAHOMEPHOro pacnpeneneHis

E(X -],

LEcrm npu onpegeneHun MOMEHTOB 3HAYEHWUSA CryYanHbIX BENMUMH ¥, XY —a , ¥, F—-&wn 1.0

3aMeHsIIoT UX abComOTHbIMM 3Havermamn | X |, | X —a|, |¥|, |¥ —%|n 1.4., TO MOMeHTbI HasbiBaloT
"abCcontoTHLIMM MOMEHTamu".

MpumeyaHme - LleHTpanbHbI MOMEHT BTOporo nopsgka - oucriepcus (C.2.11) (ISO 3534-1:1993,
cnoBapHasd ctatbs 1.22) cnyyanHon nepemenHon [ISO 3534-1:1993, cnosapHas cTatbs 1.28].

C.2.14 HopmanbHoe pacnpegeneHue; pacnpegenenue (Jlannaca-)laycca (normal distribution,
Laplace-Gauss distribution): PacnpegeneHne BepoSTHOCTEN HENpPepbIBHOW Cry4YanHON nepemMeHHON Takoe,
YTO NOTHOCTb pacnpeaeneHnsa BePOATHOCTEN NPpU — oo < x < -0 NPUHUMAaET AeNCTBUTENbHOE 3HaYeHne

1 1 2=y
Fx) = ——emp ——(—J
Sl 2T 2\ C
MpumeyaHne - K - mMaTematnyeckoe oxupaHue, & - CTaAHOAPTHOE OTKIIOHEHWE HOPMarbHOro
pacnpegeneHus [ISO 3534-1:1993, cnoBapHasa ctatbs 1.37].

C.2.15 npusHak (characteristic): CBolcTBO, KOTOpPOE MOMOraeT MAeHTUULUMPOBATL UM pasnnyaTb
006 BbEKTbI AaHHOW FreHepanbHOW COBOKYMHOCTH.

MprmeyaHue - Mpu3Hak MOXET ObITb KONMUYECTBEHHBIM UINM KA4ECTBEHHBLIM (anbTepHaTUBHBLIM) [ISO
3534-1:1993, cnosapHasd cTatba 2.2].

C.2.16 (reHepanbHast) COBOKYNHOCTb (population): MHOXeCTBO BCcex paccMmaTpuBaeMbix OO HEKTOB.
Mpumeyarnne - [ns cnydanHoW nepemeHHow pacrpedeneHue egeposmHocmel (C.2.3) (ISO

3534-1:1993, cnosapHasa crtatbsa 1.3) paccmaTpvBaloT Kak onpegeneHve COBOKYMHOCTU 3TOM CRyYanHON
nepemeHHon [ISO 3534-1:1993, crnoBapHas ctatbs 2.3].
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C.2.17 vacrorta (frequency): Yicno HacTynneHni cobbiTa OAHHOMO TUMa MW YUCIO HabNAEHUN,
nonaeLunx B AaHHbIn knacc [ISO 3534-1:1993, cnosapHas ctatbs 2.11].

C.2.18 pacnpegeneHue u4actoT (frequency distribution): 3mmmpuyeckoe oOTHOLEHME MeXay
3Ha4YEeHNSIMU NpU3HaKa N ero YacToTammn UM ero OTHOCUTENbHBLIMWU YacTOTaMu.

MpumeyaHne - 3TO pacnpeneneHne MOXHO NpeacTaBuTb rpacuyeckn B Buge aucmoepammbl (1SO
3534-1:1993, cnosapHasa ctatba 2.17), cmonbukoeoli duaspammbl (1SO 3534-1:1993, cnoBapHas cTaTbs
2.18), nonueoHa KymynsmueHbix Yyacmom (ISO 3534-1:1993, cnosapHas ctatbs 2.19) unm kak mabnuuy
conpsixxeHHocmu 08yx npusHakos (ISO 3534-1:1993, cnosapHas ctaTtbd 2.22) [ISO 3534-1:1993, crnoBapHas
cTaTtba 2.15].

C.2.19 cpepHee apucdmeTtnyeckoe (arithmetic mean, average): Cymma 3HadeHUn, geneHHas Ha ux
yncno.

Mpumeyanme 1 - TepmuH “"cpegHee" O0ObIMHO WCNOMbB3YKOT, KOr4a WMEKT B Budy napamerp
COBOKYMHOCTW, @ TepPMUH "cpegHee apudmeTnyeckoe” - Korga MMeloT B BUAy pes3ynbTaT BblYMCIEHWUA MO
AaHHbIM, NONYyYeHHbIM 13 BbIOOPKU.

Mpumeyarue 2 - CpeaHee apudmMeTMyeckoe NPoCTON CryvanHom BbIOOPKM, B3SITON M3 COBOKYMHOCTH,
- 9TO HeCMeLLeHHas OLeHKa apudMETMYECKOrO CPEedHEro reHepanbHOM COBOKynHocTu. OpgHako apyrme
dopmyrnbl ANA OLEHKU, TakMe Kak reoMeTpuyeckoe UM rapMoOHUYECKoe cpefHee, MeguaHa unu moaa,
nHorga Toxe ncnone3yoT [ISO 3534-1:1993, cnoBapHas ctatba 2.26].

C.2.20 (BblboOpo4Hasi) gucnepcua (variance): OgHa 13 Mep paccesiHus, npeacTaBnsiowas cobon
CYyMMy KBagpaTOB OTKIIOHEHWWA HAOMOAEHUA OT UX CpedHero apuMEeTUYECKOro, OEMEHHYH Ha 4uMCho
HabnoaeH MUMHYC eguHmLa.

I'IPUMep - ,qﬂﬂ cepuu u3 # Habs1rodeHuli i H2,..., XycCO CpeaHUM apudJMemuquKUM
_ 1
T=—2%
M !'

eblI6opoYHasi ducnepcusi

MpumeyaHne 1 - BbibopoyHas avcnepcust NpeacTaBnsieT coboi HECMELLEHHYHO OLEHKY AMCMeEpCUu
COBOKYMHOCTMU.

Mpumevarne 2 - BoibopouHas avcnepcus npeacTtaenser cobon # /(% — 1) -kpaTHbIN LeHTpanbHbIN

MOMEHT BTOPOro nopsigka (CM. npumedaHme Kk cnosapHon ctatbe 2.39 1ISO 3534-1:1993) [ISO 3534-1:1993,
crnoBapHas ctartbs 2.33].

KommeHTapun Pykosodcmea: OnpedeneHHylo Takum oO0pa3om OuCMepcuio TOYHee HasBaTb
BbIGOPOYHON OLEHKOW OMCMNEPCUIN reHeparibHOM COBOKYNMHOCTU. A aucnepcuio BbIGopkn 0BbMHO onpenensitoT
Kak BbIOOPOYHbIV LeHTpanbHbIi MOMEHT BTOporo nopsigka (cm. C.2.13 n C.2.22).

C.2.21 (BblOOpO4YHOE) cTaHpapTHoe OTKNoHeHuMe (standard deviation): TMonoXuTenbHbLIN
KBagpaTHbIA KOPeHb M3 BbIGOPOYHOM aMcnepcuu.

MpumeyaHne - BbibopovHOe cTaHOApTHOE OTKMOHEHWE MpeacTaBnsAeT COBON CMELLEHHYH0 OLeHKy
CTaHOapTHOro OTKMOHeHUs coBokynHocTH [ISO 3534-1:1993, cnosapHas ctatbs 2.34].
C.2.22 (BbIOOPOUHBbIN) LieHTpanbHbIN MOMEHT nopsagka ¢ (central moment of order & ): CpegHee

apupmeTnyeckoe pasHocTen Mexay HabnogaeMbiMU 3HAYEHUSAMU %; U X CPEAHUM apudMeTMHecKIM X B
cTeneHn o B pacnpegeneHvn equHCTBEHHOro npuaHaka
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roe » - Ynucno HabnwaeHun.
MpumeyaHme - BbIBOPOUYHbIN LIEHTparbHbIN MOMEHT NEPBOro nopsigka paseH Hynto [ISO 3534-1:1993,
cnosapHasa ctatbs 2.37].

C.2.23 cratuctuka (statistic): ®yHkUMA OT BbIBOPOUHBIX 3HAYEHWIA.

MpumeyaHne - CtamcTuka, Oyaoyun OYHKUMEN 3HAYEHUA CrlyYalnHOW MepeMeHHOW, cama SABMsieTcs
CINyYaMHON NEPEMEHHOW, 3HAYEeHUS KOTOPOM MOryT WU3MEHSITbCSt OT BbIOOPKM K BblOOpKe. 3HaueHue
CTaTUCTUKKU, KaK nonyvyaemoe no HabrogaembiM 3HAYEHUAM, MOXET OblTb MCMONbL30BaHO MpU MpoBepKe
CTaTUCTUYECKMX [MNOTEe3 UMM B KadeCcTBE OUEHKM napamMeTpa COBOKYMHOCTW, Hamnpumep, CpegHero
apndMETNYECKOro U CTaHgapTHOro oTknoHeHns [ISO 3534-1:1993, cnoeapHas ctatbs 2.45].

C.2.24 oueHuBaHue (napametpa) (estimation): Onepauns onpegeneHns Ha OCHOBE BbIOOPOYHbIX
[aHHbIX YACIOBLIX 3HAYEHUI NapaMeTPOB pacnpedernieHnst, NPUHSATOrO B Ka4eCcTBe CTaTUCTUYECKOM MOLEeN
reHepanbHON COBOKYMHOCTM, N3 KOTOPOWN M3BreveHa Bbibopka.

MpumeyaHne - Pe3dynbTaTt 3TOMA onepaumMn MOXET ObiTb BblpaXeH kak OAHUM YUCITOBbIM 3HAYEHUEM
[ToyeuyHasa oueHka - cm. ISO 3534-1:1993, cnoapHas cratba 2.51 (C.2.26)], Tak n OOBEpUTENbHbLIM
nHtepsanom [cM. ISO 3534-1:1993, cnosapHble ctarbn 2.57 (C.2.27) n 2.58 (C.2.28)] [ISO 3534-1:1993,
cnosapHasa ctatbs 2.49].

C.2.25 oueHka (estimator): Ctatuctuka, ncnonssyemas gns OueHVBaHUs napamerpa COBOKYMHOCTU
[1SO 3534-1:1993, cnosapHas cTatba 2.50].

C.2.26 3Ha4yeHMe oueHkM (estimate): 3HadyeHne napameTpa, Nofy4YeHHoOe B pe3ynbTaTte OLeHNBaHUS
[I1SO 3534-1:1993, cnoBapHada ctatbs 2.51].

C.2.27 pBycTOpOHHMI poBepuTenbHbIN MHTepBan (two-sided confidence interval): WHTepsan,
onpeaeneHHblii Npu  3agaHHon fosepuTenbHon BeposTHocTn (1— i) [roe (1— ) - nonoxuTensHas
MOCTOSIHHAS, MEHbLLAsA eouHULbI] AN MOAMeXallero OLEHWBaHUI0 napameTpa COBOKYMHOCTM &, mexay

ABYMS PYHKUMAMM HabBriofaemMbix 3HaYeHWn 11y £7 Takmmm, yto BeposiTHocTh Fr[X] =8 =75] 6onbwe
unu pasHa 1— )

MpumeyaHue 1 - Mpannubl 111 75 goBepuTensHOrO MHTepBana ABNATCS cmamucmukamu [cm. 1SO

3534-1:1993, cnosapHas ctatbs 2.45 (C.2.23)], n Takim obpa3oM, ux 3HadeHus B obliem cnyyae OyayT
N3MEHATHCH OT BbIGOPKU K BbIOOPKE.

MpumeyaHne - B grnvHHOM psgy BbIOOPOK OTHOCMTENbHAsA YacTtoTa Crny4yaeB, Koraa AOBEpUTESbHBIN
MHTepBan HaKkpblBaeT UCTUHHOE 3Ha4YeHMe napameTpa COBOKYMHOCTM &, 6onblue unu pasHa 1 — ) [ISO
3534-1:1993, crnoBapHas ctatbd 2.57].

C.2.28 ogHOCTOPOHHMI JoBepuTenbHbIN UHTepBan (one-sided confidence interval): NHTepBan,
onpeaeneHHblii Npu  3agaHHon foBepuTenbHol BeposTHocTn (1— i) [roe (1— ) - nonoxuTtensHas
MOCTOSIHHASA, MEeHblIas eaVHULbI] ANs NOANEeXallero OLEeHWBAaHWMIO napameTpa COBOKYMHOCTU &, Mexay
HaVMEHbLUMM BO3MOXHbLIM 3HaYeHMeM & 1 QyHKUMen Habniogaembix 3HadeHwidn 7 (M mexay 7 u

HanMBONbLIMM BO3MOXHBIM 3HaYeHMeM & ) Takoil, yTo BeposiTHocTe Ft [ =8] {urm BeposiTHoCTb
Pr[7] =98]} 6onbwe nnu pasHa 11— ) |

MpumeyaHne 1 - [paHvua T OOBEPUTENBHOTO WHTEpBana sBnsetcs cmamucmukol [cm. SO

3534-1:1993, cnoapHas cratbsa 2.45 (C.2.23)], n Takum obpasom, ee 3HayeHus B obliem cnyyae GyayT
N3MEHATLCS OT BbIBOPKM K BbIOOPKE.
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MpumedaHne 2 - Cm. npumedaHne 2 k crniosapHon cratbe 2.27 [ISO 3534-1:1993, cnoBapHasi cTaTbsi
2.58].

C.2.29 poseputenbHasa BeposTHOCTb (confidence coefficient, confidence level): 3HauveHne
{1 - ct) BepoATHOCTU, CBA3AHHON C AOBEPUTENbHLIM UHTEPBANIOM UM TONepaHTHLIM MHTepBanom [cM. ISO

3534-1:1993, cnoBapHble ctatbyn 2.57 (C.2.27), 2.58 (C.2.28) n 2.61 (C.2.30)].

MpuMmeyaHne - 3HauveHue [1— ) yacTo BblpaxaloT B npoueHtax [ISO 3534-1:1993, crnosapHas
cTaTtba 2.59].

C.2.30 TonepaHTHbIn uHTepBan (statistical coverage interval): MHTepBan, ana KOTOPOro MOXHO
yTBEPXAATb C OMPeaeNieHHON [OBEPUTENbHON BEPOSATHOCTBIO, YTO OH COAEPXUT [OM0 reHepanbHON
COBOKYMHOCTM, HE MEHbLUYIO 3a4aHHOMN.

MpumeyaHme - Ecrim no BbIOOPOYHLIM AaHHLIM OnpeaerneHbl 06e rpaHuLbl MHTepBana, To UHTepBan
OBYCTOPOHHMW. Ecnm ogHa w3 rpaHuny nexmt B OECKOHEYHOCTM WM CcoBMajaeT C  HauMeEHbLIUM
(HanGonbWMM) BO3MOXHBLIM 3HAYEHNEM Crly4YalHOW MNEPEMEHHOW, TO WHTEpBan OAHOCTOPOHHWMK [ISO
3534-1:1993, crnoBapHas ctaTtbd 2.61].

C.2.31 yucno creneHen ceBobopbl [(number of) degrees of freedom]: Yncno cnaraembix B cymme 3a
BbIMETOM YMCIa Hanaraembix Ha HUX orpaHnyveHuni [ISO 3534-1:1993, cnosapHas ctatbs 2.85].

C.3 MosicHeHUs1 K TEPMMHAM U NOHATUAM
C.3.1 Matematnyeckoe oxuagaHue

MaTtemaTtuyeckoe oxuaaHne dyHKUMN giz)or CNy4yarlHOM MEepeMEeHHON = , UMEKOLLEA MNNOTHOCTb
pacnpeaeneHns BEpoSTHOCTEN 22 nonyyaroT no opmyse

Elg(z)]=[g(2)p(2) &,

rie cornacHo onpeaenennio P (2) [p(z) dz =1

MaTtemaTuyeckoe oxugaHue CﬂyanIHOVI nepemeHHon z , obo3Havyaemoe Kz , KOTOpoe Ha3sblBalOT
Takke oXXngaemblM 3Ha4YeHnem Ui cpegHnmM 3HadeHmemM = , nony4yawT no q)opmyne

b, =Elz]= [ (@) .
Ero OLI,eHKOI7I ABNAeTCA F - cpeaHee apMd)MeTVI‘-IeCKOG 3Ha4YeHne n3 # He3aBMCUMbIX Ha6ﬂ}O,D,eHI/II7I

Z; CNyYaiiHON NepeMeHHON z , MAIOTHOCTb pacnpeaeneHns BeposTHOCTEN KoTopoil Fiz) :

C.3.2 OQucnepcus
Oucnepcnst  criyyalmHOW  MEpeMeHHOW  MpedcTaBnsieT coboi MaremarMveckoe  OXxupaHue

KBaApaTUYHOrO OTKIOHEHUSI OT ee MaTemMaTU4yeckoro oxuAaHusa. Takum obpasom, AMCNEepcUst CriyyYanHom
nepeMeHHON z , UMeloLLEN NNOTHOCTb pacrnpeaeneHns BeposTHoCcTeln P IZ) , nonyyaroT no dopmyne

2= [(z-p,) P2 &,

roe |J-z - MareMmatn4yeckoe oxmaaHme = .

OueHKy ancnepcum o {2 MOXHO MoNy4nTb MO chopmyne
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roe

a Zj- anemeHT BbIOOpKM U3 # HE3aBUCUMbIX HabMOEHUN = .
-1 2 .
Mpumevanve 1 - MHoxuTenb (2 — 11" B BblpaxeHun Ans £ (z; 1 06ycnoBneH Koppensuuen mexay

=2
Z ;N z v oTpaxaeT TOT (haKT, 4TO Cpeau criaraeMbix (ZJ.- —Z)” ecTb TONbKo (# — 1) HE3ABMCHMBIX YNEHOB.

MpumeyarHne 2 - Ecnm marematunyeckoe oxuganne [l cnydanlHOW NEpemMeHHOW = W3BECTHO, TO
OLLEHKY Ancnepcuun nomny4varoT no popmyne

5'2':2:':' = l%':zvf _szﬂ
e .

Hagnexaiien mepon HeonpegeneHHoCTU pesynbTata U3MepeHus SBRsSieTCs He  aucnepcus
HabngaeMol BenMYUHbI, a [Oucnepcusl CpedHero  apudMeTMYecKoro Mo  Bblioopke HabniogeHwui.
HeobxogmMmo 4eTko pasnuyarte OWCNEPCUIO CIydYalHOW MNEepeMEHHOW = W OUCNEPCU0 ee CPeLHero

apudgmMeTMyeckoro 3HaveHusi F . [ucnepcusi cpegHero apudMeTU4eckoro no psidy M3 # He3aBUCUMbIX

. 2= 2
HabniogeHwin Z; onpepensietcs kak S (Z) = C“(z; 1/ %, a ee oueHka MoxeT GblTb MoryyeHa Ha OCHOBE
BbIGOPOYHLIX AMCNepCUi No gopmMyre

2 (2)

C.3.3 CtaHpapTHOE OTKJIOHEHUEe

SRR )

" nin =1

CraHgapTHOe OTKIOHeHWe npeacTaBnseT coOoM NOMNOXKUTENbHbIA KBaAPATHbIA KOPEHb 13 ANCNepCuu.
B TO Bpems kKak OLEHKy CTaHOapTHOW HeornpederieHHOCTWM Mo Tumy A noryyaroT, U3Brnekas KeagpaTHbIN
KOpeHb 13 BbIDOPOYHOW AMcrnepcun, Npu MOMydYeHUM OLEHOK HeonpederneHHocTM no tuny B 3avactyio
ynobHee cHayana HecTaTUCTUYECKMMWU METOAaMW MOflyYnTb OLEHKY CTaHAapTHOro OTKMOHEHMSs, a NoToM
OLIEHKY AMcnepcuun, BO3BOASA OLEHKY CTaHAapTHOro OTKIOHEHUS B KBaaparT.

C.3.4 KoBapmauus

KoBapuauusi [OByx CrnydalHbIX NEepeMEeHHbIX SIBNSIETCS Mepol WX B3aUMHOW  3aBUCUMMOCTWU.
KoBapuauunto cnyyaiHbIx NepemMeHHbIX ¥ 1z nony4aroT no dopmyne

cov(y,z) = cov(z,y) = E{[y— E(y)z - E(z)]}

nnm
cov(y.2) = cov(z.y) = [| (=1, Nz W, )P (.2) dvde = [ yop (v, 2) e —

roe PIy.zZ) - coeBmecTHas GyHKUMS NMOTHOCTU pacrnpedeneHnsl BEeposTHOCTEA AByX CIyYalHbIX
nepemMeHHbIx ¥ un =.

OueHka #(¥,z) koBapnauun cowly,z) [o6o3HavyaeMoit Take VI¥.Z) | MoxeT 6biTb MonyyeHa u3
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7 HE3ABMCUMBIX Map »;, Z; OQHOBPEMEHHbIX HabnaeHnin ¥ u z no dopmyne

1 F _ _
S':.J”:'rzz':': Z-':yvr - ¥l I:ZJ-—Z:I
H_lv?:l '
roe
_ 12
F==2y
4=
n
1 n
F=—2.z7
Hi=]

MpumevaHue - OLeHKy KoBapuaLum ABYX CPEAHUX apudMEeTUYeckux ¥ 1 = nonydarT no gopmyne
Sy, 2)=zs(y;,z; 0 n.

C.3.5 KoBapnauuoHHas marpuua

B cnyyae MHOromepHoro pacnpefeneHns BepPOATHOCTEN MaTpuua [~ , anemMeHTaMu KOTOpPOW
ABMAITCA AMCNEpCUM U KoBapuaumm CryYanHbIX MepeMeHHbIX, Ha3blBAaeTCH KOBapUaLMOHHOW MaTpuLen.

[varoHanbHble 3neMeHTbl, viz, z)= o {z) v S(zz-,z!-j:s2 {z;) , sBNAOTCA JucnepcvsiMu, a

HeamaroHanbHble, Viy,zZlunn &% ,2;), - KoBapUaLMAMM.

C.3.6 KoachdmumeHT Koppenaumm

KoadhdmumeHT koppensumm sBNAETCS MEpPON OTHOCUTENBbHOW B3aMMHOW  3aBUCUMOCTU  OBYX
ClyYalriHbIX NEPEMEHHbIX, PaBHOW OTHOLLEHWUIO MX KOBapuauuWil K NONOXUTENbHOMY KBadpaTHOMY KOPHHO U3
npov3BeaeHns nx gucnepcuin. Takum obpasom

_ v v
ply.z)=plz.y) vy M vizz) olo(z)

a ero oueHka MoXeT BbITb nonyyeHa no dopmyne

& (¥;,24) _ 5 (3,2
xfrs':yz'syz':'s(zz'szz':' 5(vy)eiz;) -

KoadhdmumeHT koppensauum siensetcs 6e3pasmMepHon BENUYNHOW, YAOBNETBOPSAOLLEN HEPaBEHCTBaM
—1=2p=+Tumm —1=2r (y. 20 =41).

Py ) =iz, )=

Mpumeuarune 1 - Mockonbky U » aBnsAwTCA 6e3pasmepHbIMU YMcramy B guanas3oHe oT MuHyc 1 oo

nnoc 1 BKMOYMTENBHO, a KOoBapuauuu, Kak npaBuno, MpeacTaBnstoT coboi pa3MepHble BESMYMHBLI C
TPYOHLIMW ANS MHTEPNPEeTaLUn YUCIOBLIMMA 3HAYEHUAMU, TO KO3IUUMEHTI Koppensumn obbMHO Goree
ynoTpebuTenbHbI, YeM KOBapuaLumu.

MpumeyaHne 2 - [ns MHOroMepHOro pacrnpeferieHusi BEPOSATHOCTEN BMECTO KOBapUaLMOHHOM
MaTpulibl  OBbIMHO MPUMEHSIOT  MaTpuly  koadpduumeHToB koppenaumn. Tak kak [Piy,»= 1 n

F ':yj ,_}’j:' =1, TO AnaroHarnbHble 3NIEMEHTbI 3TON MaTpuubl paBHbl eOnHNLIE.

MpumeyaHne 3 - Ecrm BxodHble oUeHKU % U & KOppenupoBaHHbl (CM. 5.2.2) 1 ecrv U3MeHeHve



[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 55

%; Ha BENMUMHY O; BbI3bIBAET M3MEHEHNE X; Ha BENUUMHY 8, TO NPUBIVMKEHHYI0 OLIEHKY KoabpuLMeHTa

Koppenaunyn Mexay & U X; MOXHO Mory4nTb no dopmyne

F ':x:'sxj:' B (x:':"ﬁ'j fa ':xj':' ;1.

3TO COOTHOLLEH/E MOXET CINY>MUTb OCHOBOW [J1s1 9KCTMIEPUMEHTANIbHOMO OLlEeHMBaHMSA koaddmumeHTa
koppensiummn. OHO MOXET BbITb TaloKe MCMONL30BaHO AJ1st NPUBNIM3NTENBHOTO pacyeTa U3MEHEHUS O4HOW U3
BXOAHbIX OLIEHOK, 0OYCNOBMNEHHOrO M3MEHEHNEM APYroM, ecrniv UX KOIMULIMEHT KOPPENsLUA U3BECTEH.

C.3.7 He3zaBucumoctb
[Be cnydalriHble NepeEMEHHbIE SABMATCA CTaTUCTUYECKA HE3aBMCHMMbIMU, €CIM UX COBMECTHOE
pacrnpefeneHne BEPOSITHOCTEN SBMSIETCS MPOM3BEAEHWEM OOHOMEPHbLIX pacnpeneneHuin BeposiTHOCTEN

3TUX NepemMeHHbIX.

MpumeyaHue - Ecnv OBe cnyyaitHble nepeMeHHble He3aBUCUMbI, TO UX KoBapuauus U KoamdULNEHT
KOppensunmn paBHbl HyIo, HO obpaTHoe YTBepXKAeHUE B OOLLEM Crlyvae He SBMSIeTCs CrpaBeanvBbIM.

C.3.8 ;-pacnpeneneHue (pacnpeageneHne CTboAeHTa)

{ -pacnpegeneHve, WHade HasbiBaeMoe pacnpegeneHvem CTblogeHTa, npeacraBnsger cobon
pacnpegeneHne BeposiTHOCTEN HENPEPbIBHON CIly4YanHOW NePeMEeHHON i, Anst KOTOPOW (PYHKLMS MNAOTHOCTU
pacnpeneneHns BeposiTHOCTEN UMEET BUA,

r vl oy~ 12
2 £
pliVi=———o |1+ —
TV v v , — 00 < f <400,
2

roe 1(¥) - ramma-dyHkums, v =0.
MaTemaTnyeckoe oXuaaHue f-pacnpefernieHnsl paBHoO Hymio, a ero aucnepcust pasHa v /(v — 2 ans
v =2

Mpu v —+00 # -pacnpeneneHme CTpeMUTCA K HOpMarnbHOMYy pacnpegeneHuto ¢ L=0u =1 (cm.
C.2.14).

Ecnm cnyyaiHass nepeMeHHas z pacnpegeneHa No HOpManbHOMY 3aKOHy C MaTeMaTu4eckim
oxupganmem K, , zun 8(Z;) - cpegHee apudMmeTMyeckoe U BbIGOPOYHOE CTaHOAAPTHOE OTKIOHEHUe

COOTBETCTBEHHO MO BbIGOPKE U3 7 HE3ABUCUMbIX HABMIOOEHU Z; BEMUYMHBLI z , @ &(Z) = s(zl-)h.-'{_ -
BbIGOPOYHOE CTaH4APTHOE OTKIOHEHUE CpeaHEro apudMETUYECKOro = C v = y — | CTENeHsIMM CBOGOAbI, TO

crnyyaiHas nepemenHast [Z — [, ) { & (Z) 6ynetr umethb ¢ -pacnpenenenue.

Mpunoxenne D
(cnpaBo4Hoe)

MoHATUA "MCTUHHOE 3Ha4YeHue", "norpewwHocTb" N "HeonpeaeneHHoOCTb"

My6nmkaumn, NocBSILLEHHbIE BOMPOCY HEONpPenereHHOCTU U3MEPEHUs, TPaaMLMOHHO MCNOnb3oBanm
TEPMMH UCTUHHOE 3HadeHue (B.2.3), koTopbIi, OgHAKo, B HacTosileM Pykogodcmee He MPUMEHSIETCA MO
NpUYnHaM, WU3NOXKEHHbIM B HacTodAWeM npunoxeHun. Kpome TOro, MOCKOMbKy TEPMUHBbI “"M3mepsiemas
BenMuMHa", "norpewHocTs” W “HeornpedeneHHOCTb" 3ayacTyto MHTEpPrpeTUMpyroTCs HenpaBWIilbHO, B
HaCTOSLLEM MPUITOXKEHUN B OOMOSIHEHME K CBEAEHWAM, NpUMBEOEHHbIM B pasgene 3, paccmatpvBaroTcs
naewn, nexawme B OCHOBE COOTBETCTBYHOLMX MOHATUNA. C MOMOLBIO [BYX PWCYHKOB, NPUBEOEHHbIX B
HacTodALEM TMPUIOXEHUW, MOoKasaHo, Mo4YeMy TMpUHATOE B HacTosiwem Pykogodcmee NoOHSATUE
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HeonpeaeneHHOCT OCHOBaHO Ha pe3ynbrate MamMepeHua U oueHnBaHUMn ero HeonpeaeneHHoCTn, a He Ha
OCHOBE Heno3HaBaeMblX BEMNYMH: "MCTUHHOMO" 3Ha4YEHUSA 1~ NOrpeLHOCTH.

D.1 Usmepsiemas BenuunHa

D.1.1 MNepebim LAroM npy NPOBeAeHUM N3MEPEHNS ABSIETCS onpeaerieHne M3MepseMoii BerMYmHbl,
T.. TOM BENIMYMHbI, KOTOPYIO MPeAcToMT uM3MepuTb. MNpyu 3TOM M3Mepsiemas BenMYMHa He MOXET ObiTb
onpeneneHa Yepe3 HEKOTOpPOE 3HAYeHME, a TOMbKO Yepes3 CBOe ommcanue. OgHako, B MpUHUMME, MO/IHOE
onncaHue u3MepsieMon BeNMUMHbI TpebyeT HeorpaHMYeHHOro KonuyecTBa WHGopMauun. HenonHoTa
onMcaHns N3MEePSIEMO BEMUYMHBLI OCTABIISIET NMPOCTPAHCTBO AJ1s1 TOFO UMM MHOTO UCTOMKOBAHWUS U, TaKAM
o6pa3om, BHOCWUT B HeONpeaerieHHOCTb pesysibTaTa M3MepPeHUsi COCTaBIIsoWY0, KOTopasi MOXeT ObiTb
CYLLECTBEHHOW MO CPaBHEHUIO C TPEDOYEMO TOYHOCTLIO U3MEPEHUS.

D.1.2 O6bI4YHO onpeaeneHne N3MepsieMon BENMUYMHBI BKITIOYAET HEKOTOPbIE ON3NYECKME COCTOAHUSA U
yCIOBMSI.

Mpumep - Ckopocmb 38yka & cyxoMm e030yXe, COCMOsIUleM (8 MO/sIPHbIX OONsiX) U3
My (0,7808), '3 (0,2095), Ar (0,00935) u 'C4 (0,00035), npu memnepamype T = 273,15 K u
daeneHuu F = 101325 la.

D.2 PeanusoBaHHasA Benu4mMHa

D.2.1 B wvaeanbHom Ccny4ae BeNndMHa, noanexawaa w3MepeHuto, [OOoJbkKHa MOJTHOCTbHO
YAOBNETBOPATL onpeaeneHno Mamepﬂemoﬂ BermmunHbl. OgHako 3a4vyacTylo naMepsaemMada BelMYMHa He
MOXeET ObITb TOMHO peann3oBaHa Ha NpakTuke,  sMepeHnA BbINONMHAT ANA BEeJIMYUHbI, COOTBeTCTBYI-OU.leVI
|/|3mepﬂeM0|7| BeITM4YMHE TOJIbKO B HEKOTOPOM I'IpVI6J'II/I)KeHVII/I.

D.3 "UcTtnHHOE" 3HaYeHue u ncnpaBneHHoe 3Ha4YeHne

D.3.1 Ytob6bl onpenennTb, Kakum Bbin Obl pesynbTat nsMmepeHusi, ecnm 6bl peann3oBaHHas BenMuMHa
TOYHO COOTBETCTBOBAna ornpederieHnio N3MepsieMon BENMNYMHDLI, B pe3ynibTaT M3MEPEHUST pearm3oBaHHON
BEMWYMHbBI BHOCAT MOMPaBKy Ha PasHOCTb MEeXAy HeM U M3mepsieMon BenuyumHon. [MonpasBku B pesynbTar
N3MEPEHNS pearin3oBaHHOM BEMWYMHbI BHOCAT TaKke Ha BCe [pyrMe W3BECTHble 3Ha4YMble
cuctemartmyeckme 3pdekTbl. XOTH OKOHYATENbHbIA UCNPaBMeHHbIA pe3ynbTaT MHOr4a paccMaTpuBatoT Kak
HaMMyyLWyt OLEHKY "MCTUHHOMO" 3HAYEHWUS N3MEPSEMON BEMUYMHBI, B OENCTBATENBHOCTU 3TOT pesynbTar
NPOCTO ABMSIETCSA HaUyYLLEN OLLEHKOW 3HAYeHUS 3TOW BENNYMHBDI.

D.3.2 B kauyecTBe npumepa nNpeanonoxmm, 4To U3MEPSEMON BENMNMUMHON SIBRSIETCA TOSMLWMHA AaHHOMO
nvucTa matepuana npv 3agaHHon Temnepatype. Obpasel AOBOAAT 40 TemnepaTypbl, 61M3KON K 3agaHHOM, 1
N3MEPSAIOT €ro TOMWUHY B HEKOTOPOM MECTE C MOMOLLBIO MUKpOMETpa. TornwpmHa MaTteprana B 3TOM MeCTe,
npu STOM TemnepaType M MNpu OaBfiEHUM, BbI3bIBAEMOM HaXaTMeM MWKPOMETpa, MNpeacTaBrisieT cobou
peanu3oBaHHYH0 BENUYNHY.

D.3.3 OnpenensaoT UMEBLLME MECTO B MOMEHT M3MEpPEeHWUst 3HaYeHWs TemrnepaTypbl Matepuana u
MPUMOXEHHOrO MWUKPOMETPOM [AaBneHusa. [locne aToro B HeucnpaBreHHbI pesynbTar  U3MepeHus
peann3oBaHHON BenuUYMHbLI BHOCAT NOMpaBKy MyTeMm yyeTa rpadyMpoBOYHON XapaKTepucTUKA MUKPOMETPa,
OTKIOHEHMS TeMnepaTypbl o6pasua OT 3aJaHHON TemMnepaTypbl, a Takke HEGONbLIOro cxatns obpasua oT
NPUMOXEHHOTO AaBMeHus.

D.3.4 VicnpaBneHHbin pesynbTar MOXeT ObiTb Ha3BaH HauMydllend OLEHKON "MCTUHHOrO" 3HadYeHus
("MCTUHHOIO" B TOM CMbICIE, YTO OHO ABMSETCH 3HAYEHNEM BENUYUHBI, KOTOPYH MPUHUMALOT 3a MOTHOCTHIO
YOOBMETBOPSIOLLYIO OMPeaeneHnio M3mMepsieMon BernmuuHbl), HO ecnm Obl MUKpPOMETP Obin MpUNOXEH B
OPYyrom MecTe nucTa, TO peanv3oBaHHas BermMunHa Gbina 6bl gpyron, ¢ gpyrum "MCTUHHBIM" 3HAYEHUEM.
OT0 "MCTUHHOE" 3Ha4YeHue Takke COOTBETCTBOBArO Obl OnNpeneneHvuio N3MepsieMolr BenMYMHbl, Tak Kak B
HEM He YTOYHSIETCS, B KaKOM MecCTe AOImkHa ObITb onpedeneHa TonwmHa nucta. CnegoBarteribHO, B 3TOM
clfiydae Wu3-3a HEeMnorHOro onpegerneHns U3MepsemMon  BenMYUHbl  "MCTUHHOE" 3HavyeHne wumeet
HeornpeaeneHHOCTb, KOTopasi MOXET OblTb OLleHEHa MO M3MEPEHMSIM, BbINOMHEHHBbIM B Pa3nnyHbIX MECTax.
Ha nobomM ypoBHe geTanusauumn onpegeneHvsi U3MepsieMon BeNUUMHbI nocrnegHas OyaeT MMETb Takyto
"BpOXKOEHHYO" HeonpeaeneHHOCTb, KOTOPYIO, B NPUHUMME, MOXHO OLEHWUTb TEM UK UHbIM cnocobom. 3Ta
HeonpeaeneHHOCTb XapakTepuayeT NpenenbHyt0 TOYHOCTb, C KOTOPOM MOXET ObITb M3BECTHA U3Mmepsiemas
BEMUYMHA, WU KaKOooe MW3MepeHue, Mpu  KOTOPOM [OCTUFraeTCs Takas HeonpeaeneHHOCTb, MOXHO
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paccmMaTpMBaTh kak Hausyullee BO3MOXHOE M3MEepeHMe OaHHOW BenUuYuHbl. Onsi norydenus pesynbrara
N3MEepPEHNs C MEHbLLEN HEeOMNpPeneneHHOCTbI0 HeobXxoauMo OydeT onpenenutb M3MEPSIEMYH0 BENUUMHY C
Oonbluelr NofHOTOMN.

MpumedaHne 1 - B paccMOTpeHHOM Npumepe npu ornpeaerieHnm n3mepaeMon BeENMMUMHbI OCTaBEeHbI
©e3 BHMUMaHUS MHOrMe Apyrme napameTpbl, KOTopble, BO3MOXHO, MOIMK Obl NOBMMATL HA TOMLWMHY NMcTa:
aTMocdepHoe AaBreHne, BNaKHOCTb, NOMOXeHe NMcTa B rpaBMTaLMoHHOM rnorne, cnocob KpenneHus un T.4.

MpumeyaHme 2 - Hecmorps Ha OOLLYyt0 pekoMeHAaumno onpenensTe U3MepSeMy0 BEMUYMHY C Takon
CTEMEHbI MOSMHOTLI, YTOObI OOYCNOBMEHHasi HEMOMHOTOW  OMMCaHusl  HeonpedeneHHoCTb Obina
npeHebpeXxMmo Mana no cpaBHEHWIO C TPeOyeMOol TOYHOCTLIO N3MEPEHNS, CeayeT NOHMMaTh, YTO 3TO He
BCerga peanusyeTcsd Ha npaktuke. Hanpumep, onpeperneHve MoOXeT ObiTb HEMOMHbIM M3-3a HeydeTa
napameTpoB, BfMSHAE KOTOPbIX HeEOMpaBAaHHO npegnonaraeTcsi NpeHedpexmmMo ManbiM, WM u3-3a
BKIIOYEHMS B OMPEAENeHNne yCroBuUii, KOTOPblE HEBO3MOXHO TOYHO peanv3oBaTb W OTKITOHEHWE OT KOTOPbIX
HEBO3MOXHO TOYHO Yy4ecTb. Tak, B npumepe, npuBegeHHom B D.1.2, ckopoCcTb 3Byka HESIBHO
npegnonaraeTcsa XxapakTepucTMKON MIOCKOW BOSHbI Mano amnnmTyabl. B peanbHbIX yCAoBUSX n3aMepeHus
cywlecTBylOT Tamme dusndeckne addekTbl, Kak gudpakums Ha npenaTcTBASX W akycTudeckas
HENMWHENHOCTb cpedbl, KOTOpble HEOOXOAMMO YyUMThIBaTb B TOW CTEMEHWN, B KAKOW OHW CMOCOBHbLI HAPYLLUTb
BbINOSIHEHWE YKAa3aHHOIO MPEANONoXeHMs.

Mpumevarme 3 - HeygoBnetBOpUTENBHOE ONPELENEHNE U3MEPSEMON BENMUYMHBI MOXET MPUBECTU K
pacxoxaeHuno pesyribTaTtoB I/I3MepeHVII7I OAHOIZ N TOM Xe Be€IiMYMHbI, NPOBOAUBLUMXCA pPa3HbIMA
nabopatopusiMu.

D.3.5 TepMuH "MCTUHHOE 3Ha4YeHWe U3MepPSIEMON BENMUYUHBI" UM "MCTUHHOE 3HaYeHne BENUYUHbLI"
(4acTo cokpallaembln 00 "MCTUHHOIO 3HaveHns") B HacTosieM Pykogodcmee He NMPUMEHSIETCS, MOCKOMbKY
onpegeneHne "MCTMHHOE" paccMaTpmBaeTCs Kak M30bITouHOE. TepMUH "Mamepsiemas BenmumHa" (cm. B.2.9)
O3HauyaeT "KOHKpeTHas BenuuuHa, nognexawiad wuamepeHuo". CrniegoBaTenbHO, TEPMUH "3HaveHue
N3MepSIEMON BENMNUMHBLI" O03HaA4YaeT "3HauYeHME KOHKPETHOM BENUYMHbBI, nognexallen namepeHumo”. Tak kak
nog "KOHKPETHOW BENUYMHON" OObMHO MOHMMAIOT OMpEAENieHHYHO WM 3afaHHyl BenmumHy (cm. B.2.1,
npumeyanve 1), To onpedeneHe "MCTUHHOE" B BbIpaXeHUM "MCTUHHOE 3HaYeHne U3MepPSEeMONn BeNUYUHBI"
(MM "MCTUHHOE 3HayeHue BenuuuHbl") He ABNAEeTCS HeobXxoauMbIM - "MCTUHHOE" 3HadYeHne namepsieMon
BENNYMHBI MPOCTO SBMSIETCA 3HAYeHMEM M3MepseMon BenuduHbl. Kpome TOro, kak oTMevanocb Bbille,
€OWHCTBEHHOE "MCTUHHOE" 3HaYeHne ABMSAETCA Naeann3npoBaHHbIM NMOHATUEM.

D.4 MNorpewHocTb

VcnpaBneHHbIi pe3ynbTaT U3MEPEHNS HE SIBNSAETCS 3HAYEHWEM W3MEPSIEMON BenMuYMHbl (T.e. B
HEKOTOPOM CMbICIie OLMBOY€EH) N3-3a HECOBEPLLEHHOIO N3MEPEHUS peanvM3oBaHHOM BEMMYMHbLI BCrieacTere
CNyYaWHbIX U3MEHEHMI B HabnogeHusax (crnyyaviHble 3ddeKTbl), HETOYHOrO onpeaeneHnsl NonpaBoK Ha
cuctematmyeckme 3dekTbl M HEMOMHOro 3HAaHUSA  HEKOTOpPbIX  (hM3NYeCcKUX  sABneHun  (Takke
cuctematmdecke adpdpektol). Hu 3HadeHne peannsoBaHHOW BEMWYUHBI, HU 3HAYEHWE U3MepPAEeMOn
BENMUYMHBI HE MOryT ObITb W3BECTHbl TO4MHO. Bce, 4TO MOXeT ObiTb M3BECTHO, - 3TO WX OueHkn. B
nNpuBEAEHHOM Bbllle MNpuMMepe WM3MepeHHas TOMWWMHA NMcTa MOXeT ObTb OWMOOYHON, T.e. MOXeT
OTnMYyaTbCa OT WU3MEPSEMON BENWYUHbI (TOMLWMHBI NINCTA), TaK KaK K HEM3BECTHOM MOrpeLHocT B
pe3ynbTare n3mepeHns MOXeT NPUBECTU KaxXabI N3 crnegyowmnx acdekTos:

a) HeGomblUME PacXoXOeHN MeXy NMokasaHUAMU MUKPOMETPa MY MOBTOPHbLIX N3MEPEHNSX OOHON U
TOW e peann3oBaHHON BEeNNYUHBI;

b) HecoBepLLEHCTBO rpaaynpPoBKM MUKPOMETPA;
C) HECOBEPLUEHCTBO M3MEPEHNS TeMNePaTypbl U NMPUIOXEHHOTO AaBeHus;

d) HenonHoTa 3HaHWs O BMNSIHAM TEMMNEPATYpPbl, aTMOCGEPHOrO AABMNEHNS U BNAXXHOCTU Ha obpasel,
Ha MUKPOMETP MIN Ha TO U OpYyroe.

D.5 HeonpegeneHHoCTb

D.5.1 B 7O Bpemsi kak TOYHble 3HAYEHUSI COCTaBMSIOLLMX MOrPeLIHOCTU pesynbrata U3MepeHust
HEN3BECTHbl M HEMO3HaBaeMbl, HEornpPedesieHHOCMU, CBA3aHHble CO Cy4YalHbIMU U CUCTEMAaTUYECKAMM
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adhpekTammn, KoTOpble NPUBOOSAT K MOrPELUHOCTU, MOTyT ObiTb OueHeHbl. Ho gake ecnu oueHeHHble
HeonpeaeneHHOCTU He3HaYNTESbHbI, 3TO eLle He JaeT rapaHTUM, YTO NOrpeLlHOCTL pesyfbTaTa usMepeHns
Oyner He3HauMTENbHOW, MOCKOMbKY NPV ONpPeaerieHMn MonpaBkM UMM OLEHKE HEMOMHOTbI 3HAHWUS MOXET
OblTb Hepacno3HaH M MO3TOMY MPOMYLEH KaKoW-NMOO 3Ha4MMbIM cucTeMatndeckin addekt. Takum
obpasoM, HeonpedeneHHOCTb pesynbTata U3MepeHUsi Heobs3aTenbHO SBMSETCA MOKa3aTernem CTeneHu
OnmM3ocTn pesynbTata M3MEPEHUSI K 3HAYEHUIO WU3MEPSIEMON BENMYMHbLI - 3TO MPOCTO OLEHKa CTEerneHu
ONM30CTU K Hauny4lwemy 3Ha4yeHuto, KOTOpOe MONyYeHO Ha OCHOBE MMELLMXCH B HACTOSILLMIA MOMEHT
3HaHWN.

D.5.2 HeonpegeneHHOCTb M3MepeHUs, cnegoBaTenbHO, MpeAcTaensieT cobovi BblpaKeHne TOro
hakTa, 4YTO ANA AaHHON M3MepSeMOon BEMMYMHBLI U AN AaHHOro pesynbrara M3MepeHUs CyLLEeCTBYET He
odHO, a ©OeCcKkoHeYHOe MHOXEeCTBO 3HA4YeHWW, PacCesdHHbIX BOKPYr pesynbTara W3MepeHWusd, KoTopble
COrnacylTcsl CoO BCeMWN HabniogeHMSMM U UCXOAHBIMM AaHHBIMU, a Takke CO 3HaHMeM (PM3NYECKON KapTUHbI
MMpa U KOTOpble C Pa3HOW CTEMNEHbI0 YBEPEHHOCTN MOrYT BbITb NPUNNCaHbl N3MEPSAEMON BENMYNHE.

D.5.3 CnegyeT npu3HaTb, YTO B GOMbLUMHCTBE NPAKTUYECKNX N3MEPUTESNbHBIX CUTYyaunii Ta CTeneHb
Jetanusauum MNOoHATUI, KOTopasi PacCMOTPEHa B HAaCTOSILLLEM MPUIOXeHUU, He Tpebyetcs. K HUM MOXHO
OTHECTW Crly4an, Korga M3Mepsiemasi BEnMuMHa [OCTAaTOMHO XOPOLIO OfpederieHa, Korga aTanoHbl Mn
npubopbl KanubpoBaHbl C MOMOLLbID anpobMpPOBaHHbLIX 3TaNoOHOB CpPaBHEHWUS, MPOCMNEXMBAEMbIX K
HaLMOHanbHbIM 3TanoHam, a Takke Korga HeonpederieHHOCTWU MOMPaBOK, CBSI3AHHbIX C KarnmMOpPOBKOM UMK
rPagyMpoBOYHOM  XapakKTEPUCTUKOW,  HE3HAYMTEeNbHbl MO CPaBHEHUK C  HEOMPeOereHHOCTSMM,
00YyCNOBMEHHLIMA  CyYalHbIMM  U3BMEHEHUSIMA  MOKa3aHU NPUOOPOB WM OFPaHMYEHHBIM  YACIIOM
HabnogeHwn (cM. E.4.3). Tem He MeHee HemnonHoe 3HaHWe BAUSAIOLLMX BENWYMH U XapakTepa UX BANAHUSA
3a4acTy MOryT BHECTW 3HAYUTENbHBIN BKNaA B HEONPEAENEHHOCTb pe3ynbTara N3MepeHust.

D.6 Npachuueckue nnnrocrpauum

D.6.1 PucyHok D.1 nnniocTpupyeT HEKOTOPbLIE NONMOXEHUS, PACCMOTPEHHbIE B pa3gene 3 HacTosALWero
Pykosodcmea n B HacTosAweM [NpunoxeHun. 3 aToro pycyHka SCHO, novyemy npeameroM pacCMOTpPEeHUS
Pykosodcmea sBNsieTCs NOHATME HeonpeaeneHHOCTH, a He NOrpeLHocTU. ToYHoe 3HaYeHne NorpeLLHoCTyr
pesynbTara usMepeHus, Kak npaBuo, HEM3BECTHO U Heno3HaBaemo. EQMHCTBEHHOe, YTO MOXHO caenarb -
3TO OLEHNTb 3HAYEHNSA BXOOHbIX BEMWYUH, BKMOYasi MONPaBKU Ha N3BECTHbIE cucTemMatnudeckne adpdekol,
BMECTE C WX CTaHOAPTHbIMW HeonpederneHHOCTAMM (CTaHO4APTHbIMUM OTKIOHEHUAMM) MO0 Ha OCHoBe
HEM3BECTHbIX pacnpedeneHni BEPOSITHOCTEN MO MOSyYEHHbIM MyTeM MOBTOPHbLIX HabnogeHun Bbibopkam,
nnbo Ha ocHoBe pacnpedeneHnin, anpuopHbIX UM CyObEKTMBHO BbIOPaHHbIX MO UMEtoLLENCca nHdopMaumu,
nocrie Yero paccumTarb pe3yrnbTar U3MEPEHMs MO OLLEHKaM BXOOHbIX BEMUYMH M CYMMApPHYO CTaHOapTHYHO
HeonpeaeneHHOCTb 3TOro pesyrbTara No CTaHA4apPTHBIM HEONPEAENEHHOCTAM 3TUX OLEHOK. W TonbKko ecrm
€CTb TBepaasl yBEPeHHOCTb, YTO BCE BbllleyKasdaHHble orepauuu BbIMOMHEHbI NPaBUITbHO N BCE 3HAYMMble
cuctematmyeckme 3deEKTbl yYTEeHbl, MOXHO NpPeanonoXuTb, YTO pe3ynbTal WU3MepeHUs SABhseTcs
HaOEeXHOMN OLLEHKON W3MepPSIeMOM BENMYMHBbI U YTO €ero CymMmapHas cTaHgapTHasd HeonpedeneHHOCTb
ABMNSETCH HAAEXHON MEepoN ee 803MOXHOU NOrPELLHOCTY.

Mpumeyanne 1 - Ha pucyHke D.1 a) Habntogermst ana 6onblued HarnsgHOCTY NPeACTaBeHbl B BUAE
rmcTorpaMmmbl [cM. 4.4.3 n pucyHok 1 b)].

MpumeyaHne 2 - lNonpaBka Ha MNOrPELWHOCTb pPaBHa OLIEHKE MOrPELIHOCTU, B3ATOM C 0bpaTHbIM
3HakoMm. Takum obpasom, Ha pucyHkax D.1 m D.2 cTpenka, nokasbiBaroLias MOMpaBKy Ha MOrpeLLHOCTb,
paBHa Mo ANWHE, HO MPOTMBOMOMOXHO HanpaBieHa Mo OTHOLUEHUIO K CTPEerike, KoTopasi nokasbiBana Obl
camy MOrpeLHoCcTb, U HaobopoT. B TEKCTOBbLIX MOSICHEHUSX K PUCYHKY pasbsiCHSETCS, MOKa3blBaeT
JaHHasi CTperika camy MOrpeLlHOCTb MW MOMpaBKy Ha Hee.

D.6.2 Ha pucyHke D.2 B HeCKONbKO WM3MEHEHHOM BWAE MpeAcCTaBMneHbl Te e MOHATUS, YTO
rpadomyeck npegctasneHbl Ha pucyHke D.1. Kpome Toro, Ha pucyHke D.2 [nepeuncneHue g)] nokasaHa
BO3MOXHOCTb CYLLIECTBOBaHMUSA MHOMMX 3HAYEHU N3MEPSEMON BENMUYMHBI, eCnn onpeaeneHne namepsemon
BENUYMHbI ABMASIETCA HEMOMHbIM. HeonpeaeneHHoCTb, 06yCNOBNEHHas 3TOW HEMOSIHOTON M BblPaXKeHHasA B
BMOE [AWNCMEPCUM, OLIEHEHA HA OCHOBE Pe3yNbTaTOB M3MEPEHWUA MPU MHOXECTBEHHbLIX peanun3auunsix
n3mMepseMon BEMMUYUHBI C MCNOMb30BaHNEM OLHOIO U TOro e metoaa, npubopos u T1.4. (cm. D.3.4).

MpumedaHne - B ctonbue "ducnepcus” nog AMcnepcusMmn NoHAMAaKTCA 3HAYEHUS uf‘ {¥) cornacHo
dopmyne (11a) (cMm. 5.1.3), T.e. nognexaiime nPOCTOMY CYyMMUPOBAHMIO.
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HencnpasnenHoe cpeaHee  McnpasneHHoe cpenHes
apupMETUYECKDE apuPMBTHYECKDS
no HaGnoaeEHnAM no HaGnoOeEHWAM

WMcnpaeneHHos cpeqHes
apumeTHIecKoe — OLEHKa
MIMEPREMON BEMHYMHB
W PEIYNLTAT HIMEPEHMA
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b) MoeanWaMpoBaHHLIE NOHATHA, OCHOBAHHLIE HA HENOIHABAEMBIX BENHYMHAX

PucyHok D.1 - I'padmyeckasn nnnoctpaunsa noHATUI "3HavyeHme", "norpelHocTs" n "HeonpegeneHHocTs"
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(Gea ydeTa QMCnepcui Wi-3a
HENONHONo onpefeneHus
H3MEDAEMON BENNYHHE)

I I E

norpeLwHocTs" 1 "HeonpeaerneHHocTb"

MoTtuBbI 1 ocHOBbI AnA pa3paboTtku Pekomenpaumm INC-1 (1980)
B HacTosilLeM NPUMOXEHUN KPaTKO M3NOXEHbl MOTMBbI U CTATUCTUYECKME OCHOBbI Ansi pa3paboTku
Pabouyen rpynnoin no HeonpegeneHHocTn PekomeHngaumm INC-1 (1980), Ha KOTOpyto OnupaeTcs HacTosiLee

Pykosodcmeo (cm. Takke [1], [2], [11], [12]).
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E.1 MNoHaTua "6e3onacHoro”, cry4aMHoro u cCUCTemMaTu4eckoro

E.1.1 Hacrosawwum PyKkOoBOACTBOM YCTaHOBMEH LUMPOKO MNPUMEHSAEMbIi METOA OUEHMBaHUA U
npencTaBrieHns HeonpedeneHHOCTU pesynbTara uamepeHns. OToT MeTop obecrneymBaeT MonyyeHne He
"GesonacHbIx" umm "KoHcepBaTUBHLIX" (T.e. B3ATbIX C HEKOTOPbIM 3amacoMm), a peanuCTUYHbIX TPaHuL,
HeonpeaeneHHOCTN, OCHOBLIBasiCb Ha MNPEACTaBMEHUMN, YTO He CYLECTBYET HUKaKUX MPUHLUMMAanbHBbIX
pasnuunii Mexgy COCTaBNSIOLMMM HeonpederieHHOCTU, OBYCrOBNEHHbIMM CrnyvanHbiMM adpdbektamu, m
COCTaBMSALLYMMK, CBA3AHHBIMW C BHOCMMbIMW MOMpaBkamMu Ha cuctemartnyeckne apdektol (cm. 3.2.2 u
3.2.3). B 3TOM CMbICIie AaHHbIN METOL, OTNIMYaeTCs OT NPUMEHSIBLUMXCH paHee NoaxoaoB, KOTopble MMenu B
obLer OCHOBE [Ba HUXECNEeQYLWUX NpeacTaBeHus.

E.1.2 I'Iepsoe npencTtaBfieHne 3akrin4yariocb B TOM, 4YTO HeonpeneneHHoCTb HeobXxoanmo BblpaXaTtb C
HEeKOTOpbIM 3arnacom, T.e. Iny4ylle owmbuTecs, 3asBuB 3aBbllWeHHYK HeonpeneneHHoCTb, YeM CITULLKOM
Manyto. Ha camom pene, NOCKOJ1IbKY B BOMNpoce oueHunBaHuA HeonpeneneHHOoCTU pesynbTara naMepeHus
BCerga CyuwecCcTtBylOT HEeKOTOpble HEeACHOCTW, COMHEeHUA 3a4acTylo paspewlanmcb nocpeacresoM
npegHaMmepeHHOro 3aBbllLUE€HNA OLLEHKN.

E.1.3 Brtopoe npeacraBneHne 3aknwo4anocb B TOM, YTO WCTOYMHMKM, BHOCSILLME BKMag B
HeonpeaeneHHOCTb, BCerga AormkHbl Nogpa3fensTbsca Ha "cnydarHblie” n "cuctematnyecke”, 4To npupoga
3TUX WMCTOYHUKOB pasnuMyHa, WU MO3TOMy WX BKMagbl B HEONPEeAEeneHHOCTb [AOMMKHbl 00beanHATLCS
no-pasHomy 1 ObiTb NpeAcTaBneHbl MO OTAENbHOCTM (@ B crnyvyae HeobXxoauMOoCTV NpeacTaBlieHnsa eauHoN
OLEHKN HeonpedeneHHoCTU - OObeauHATLCS HeKMM  cneumanbHbiM - cnocobom).  3adacTyto  crnocod
obbegnHeHna HeonpedeneHHOCTeN 3TUX OBYX BUMAOB BblObupancs Tawim obpa3om, 4Tobbl yooBReTBOPUTb
npencrtaeneHne o "6e3onacHocTun".

E.2 O6ocHoBaHue peannucTtu4HOro nogxoaa K oueHMBaHMO HeornpegeneHHOCTU

E.2.1 Tlpu npencraBneHun pesynbrara U3MEPEHNs HeobXoOMMO yKasbiBaTb JyuLIyl OLEHKY
N3MepPSIEMON BEMNYNHBI U JyuLLIYIO OLLEHKY HEONPEAENEHHOCTM OLLEHKN U3MEPSIEMON BEMUYMHBI, MOCKOSbKY
€CIn BHOCUTb B OLEHKY HeonpegeneHHoCTU Kakme-nmbo nonpaekv, TO, Kak NpaBUio, HEBO3MOXHO yKasaTb,
Kakue nornpaeku (B CTOPOHY YBENUYEHUS UMM B CTOPOHY YMEHbLUEHNS) cAenatoT OLeHKY HeonpeaeneHHoCTH
Bonee "6e3onacHon". 3aHXKeHNe OLEHKN HeonpeaeneHHOCTN MOXET NPUMBECTU K YPE3MEPHOMY JOBEPUIO K
npencTaBleHHbIM pe3ynbTataM M3MEPEHUI, YTO MHOr4a CNOCOOHO NMPUBECTU K HeXenaTerbHbIM U Aaxe K
pOKOBbLIM MocreacTevsiM. [pegHamepeHHoe 3aBbllUEHNE OLEHKM HEONpPenerieHHOCTU Takke MOXET ObiTb
HexenaTenbHO. 3TO MOXET BblHYAUTb MONb30BaTeNen N3MepUTENBHON annapaTypbl NpMobpeTaTb U3MULLIHE
noporne npudopbl, NpMBECTN K HEODOCHOBAHHOM OTOpaKkoBKE OOPOroCTOSLEN NPOAYKLUMW UK K OTKa3y OT
yCcnyr kannbposoyHon nabopatopumn.

E.2.2 CkazaHHOe He crielyeT NoHUMaTh Kak 3anpeT 4SS N1L, UCMONb3YLMX pesyrbTaTr U3MEpPEeHNs B
KOHKPETHbIX LensiX, No COBCTBEHHOMY YCMOTPEHUIO BblOpaTb MHOXMUTENb, MO3BOMSIOWMIA MO 3asiBrEHHOM
CTaHOapTHOW HeOoMNpedeneHHOCTW TMOMy4YdTb PaclUMPEHHY0 HeonpedeneHHOCTb W, COOTBETCTBEHHO,
WHTEepBan ¢ 3afaHHbIM YPOBHEM [OBEPUSs, YOOBMNETBOPSIOLLMIA YKasaHHbIM LLeNsiM, UK Kak oTpuLaHue Toro,
YTO B OnpedeneHHbIX 0OCTOSTEeNnbLCTBaxX NpWM MPEeACTaBfeHMM pesyrbTata M3MepeHUst MOXeT ObiTb
MCMomnb30BaH 3apaHee  YCTaHOBIEHHbIA  MHOXWTEMNb, MO3BOMSIOWMA  MONMYyYATb  PacCLUMPEHHYHO
HeonpeaeneHHOCTb, KOTopasi COOTBETCTBYET Hy)KdaM KOHKPETHOro Kpyra norb3oBaTenen. OgHako Takoi
MHOXUTENb (KOTOPbI, KCTaTW, BCeraa OOMmKeH ObiTb ykasaH) crnedyeT NMpUMEHSITb TOMbKO B OTHOLLIEHWU
HeomnpeaeneHHOCTN, NONyYeHHON B pamKax peariMcTUYHOrO Moaxoda, YTobbl MHTepBary, ornpeaerneHHoOMy
yepes pacLUMPEHHYIO HEONPeaeneHHOCTb, COOTBETCTBOBAN U3BECTHbIN YPOBEHb JOBEPUS U YTOGLI 3HaUYeHe
CcTaHgapTHOW HeonpedeneHHOCTU pe3ynbTaTa N3MepeHUs BCeraa MOoXHO ObINo Nerko BOCCTaHOBUTb.

E.2.3 MNpu npoBegeHnn M3mMepeHns 4acto HeOOXOAMMO BKIOYaThL B aHanM3 pesynbTaTbl M3MEePEHNUN,
MOMyYEHHbIE M3 CTOPOHHMX WCTOYHMKOB, MPUYEM KabKObIA M3 STUX pesynbTatoB Oyger MMeTb CBOH
HeornpeneneHHocTb. YToObl MMETb BO3MOXHOCTb Ha OCHOBE TaKOro aHanvsa MOCTPOUTb  OLLEHKY
HeonpeaeneHHOCTN U3MEpPEeHnNsl, HeobXoaumo, 4YTOObl AaHHblE 3TUX CTOPOHHMX WCTOYHMKOB Obinm
npegcTaBrneHbl B BUOE Haumydwumx, a He "GesonacHbix" oueHoK. Kpome Toro, OOMKeH CyLlecTBOBaTb
NOrMYHBIM M MpocToM cnocob obbeaMHeHus "3aMMCTBOBaHHbLIX" OLEHOK HeonpeaeneHHocTn ¢
HeonpeaeneHHOCTsIMW, MOSyYeHHbIMA B pe3yfibTare CoBCTBEHHbIX Habntogennn. PekomeHgaums INC-1
(1980) ykasbiBaeT Takow cnocoo.

E.3 Ob6ocHoBaHMe eAnHoobpa3Horo obpalueHus co BCeMU COCTaBnAILWUMH
HeonpeAeneHHOCTU
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HacTtoswmin pasgen nNOCTpOeH Ha NPOCTOM NpuMmepe, NOoKa3biBaloLLEM, KaK COrfacHO HacTosLeMy
Pykosodcmey B uensx noryyeHuss OUeHKM HeonpeaeneHHOCTN pesynbrata M3MepeHus eauHblM o6pasom
obpabaTbiBalOTCs COCTaBNAOLWME HeornpedeneHHoCT, npupoga KOTOpbiX OOyCrioBneHa CcrnyyvariHbIMU
addeKkTaMmm M OCTaBLUMMUCSA MOCrie BHECEHMS MOMpaBOK cucTtematnyeckummn adpdektammn. Tem cambiv
UnMoCcTpupyeTca npuHatas PykoeodcmeoMm W cdopMmyrmpoBaHHas B E.1.1 Toyka 3peHusi, 4TO HeT
NPUHLMMMANbHBIX Pa3nuuuii B MNpUpoge pasHbiX COCTaBMSIOLIMX HEONpedeneHHOCTM U YTO Bce 3Tu
cocTaBnsoLlme A0mkHbl obpabaTbiBaTbCs oaMHakoBo. OTNpaBHOM TOYKOM PacCMOTpPeHUs ByAeT ChyXuTb
YNPOLLEHHBIN BbIBOL, MareMaTUYeCcKoro BbIpaXXeHns AN MofnyyYeHns HeonpenerneHHOCTU BbIXOAHON OLLEeHKN
yepes HeonpegerneHHOCTU BXOAHbIX OLEHOK, HasblBaeMbli B HacToswem Pykosodcmee 3aKOHOM
TpaHchopMmnpoBaHNS HEONPEAENEHHOCTEN.

E.3.1 TNycTb BbIXO4Has BenMuMHa Z=f(W1,Wg, WN]' 3aBUCUT OT AJ BXOAHbIX BENUYUH WYy |

Wa , ..., Wir, U KaXdad U3 BXOOHbIX BeNMYMH OMUCbIBAaeTCA COOTBETCTBYHLUMM pacnpenerieHnem

BepoATHOCTel. PasnoxeHne yHKLMM F B TOYKE MaTemarudeckux owupanun Wi, Fiw;) =L , B pag
Teiinopa nepsBoro nopsiaka NO3BOMSIET MOMYYUTb BbIPAXEHUE AN Marioro OTKMOHEHWS z OTHOCUTENbHO
L., Yyepes Marble OTKMOHEHNSI W; OTHOCUTENbHO K; no chopmyne

THe= Zg (), ED
roe BCE YNeHbl BbICLUMX MOPSAKOB MPUHUMAOTCS npeHebpeskumo manbimMu, u K, = FiHy, Ko, ... Har) .

KBagpaT oTknoHeHnsa £ — |L, MOXeT ObITb Nony4veH no gpopmyne

2
MN af
2 = — . — .
{Z LLZ:I - E B‘H}i (W! I"LJ:I , (Eza)
KOTOpYI0O MOXXHO 3anuncaTb Takke B BUae
2
N aF 5 Nl N a
(z—H }2 =20 = (w2 Y (W =y (w — )
: =14 2w ! ! i=l j=i+ Sy Fw i 1 ! g 7. (E.2b)

MaTemaTuieckum oXxXngaHumem KBagpaTta OTKIOHEHUA I:Z'—|_szl2 6yp,eT aucnepcua BerMYnHbl =, T.e.

Hliz- |_Lz)2] = G?, 1 copmyny (E.2b) MoxHO npeacTaBuTh B BUAE

2
AP S
2 2
: =] Eh’ﬁ'!' : =] J'=1'+]_ a'W!' IE;T'F'J, PR ’ (E3)

roe Gf = B[ w; —LLJ-]E] - mvcnepcust Wi 5 Py =v(w1-,wj-jf(ﬁfj‘02j-]”2 - KO3(PDVLMEHT KOPPENSALUM
win Wy viwg, W)= Bl(w; — Uy )(w; — Uy )] - oaprauns win Wi

2

2
z W Of ABMNAITCA LEHTParnbHbIMU MOMeHTaMu BToporo nopsaka (cm. C.2.13 u

Mpumevarne 1 -

C.2.22) pacnpepgeneHyn BeposTHOCTEN Onsi COOTBETCTBEHHO z M Wy . PacnpegeneHue BeposTHOCTEW

MOXET ObITb MOMHOCTBI ONUCAHO yepe3d CBOe MaTteMaTtnydeckoe oxupgaHue, aucnepcuio U UeHTpalrbHble
MOMEHTbI BbICLLUNX MOPAOKOB.

Mpumeyarune 2 - dopmyna (E.3) naeHtmyHa dopmyne (13) B 5.2.2 [coBmecTHO ¢ chopmynon (15)] ans
pacyeTa CyMMapHOW CTaHOapTHOM HeOomnpeaeneHHoCTU 3a UCKNKYeHeM Toro, 4to B dopmyne (13)
MCMonb3yTCA HEe ANCNepcumn, CTaH4AaPTHbIE OTKITOHEHNS N KO3 MULIMEHTBI KOPPENALUM, @ UX OLLEHKM.

E.3.2 CornacHo TpaguuUMOHHOW MeTporormyeckon TepmuHonorum cgopmyny (E.3) yacto HasbiBaoT
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3aKOHOM CyMMUPOBaHUA ﬂOFpeUJHOCTeVI, yTO Gonee YMECTHO And C*)OpMyﬂbl

N
Az = %(af fBw)hwy o
1=]

/= - UIBMEHEHNS BENMUMHBI = , BbI3BAHHbLIE MarbiM1 U3MEHEeHUsMU £44; BenuumnHbl W, [cM. chopmyny (E.8)].

Moatomy dpopmyny (E.3) nydywe HasBaTb 3aKOHOM TpaHCPOPMUPOBAHWSA HeonpeaderieHHOCTen (Kak 3To
chenaHo B HactosweMm Pykogodcmee), NOCKOmNbKy OHa MokKa3blBaeT, Kak MpomcxoguT npeobpa3oBaHue

HeonpeaeneHHOCTEN BXOAHbIX BEMWYMH W; , BblpaXKeHHbIX B BUAE CTaHOAPTHbIX HeonpeneneHHOCTEN

pacnpegeneHuii BEpOATHOCTEN CNy4YanHOW NepeMeHHOW W , B HeonpedeneHHOCTb BbIXOAHOW BenUuYMHbI

Z , BbIpaXEHHYIO 4epe3 CTaHOApTHYl0 HeomnpederneHHOCTb pacrnpederneHns BepOSTHOCTEN Cry4vanHon
nepeMeHHon z .

E.3.3 ®opmyna (E.3) npurogHa Takke ans npeobpa3oBaHNA BENMYMH, MNPONOPLNOHANbHBLIX
CTaHOApTHOMY  OTKMOHEHMWIO, MOCKOMbKY, €CINM  KaKOoe CTaHgapTHOe OTKIOoHeHWe T 3aMeHUTb

MPOMOPLIMOHANLHOM eMy BENWUMHON 4 | e j - OAMH U TOT Xe MHOXWUTenNb Ans Bcex &, B NIeBOM Y4acTu

dopmynbl (E.3) BMecTo T, 6yaeT COOTBETCTBEHHO AT, . OaHako aTy hOpMyrny Henb3s TpakToBaTb Kak
npaBno Npeobpa3oBaHns OOBEpUTENbHBIX MHTEPBaNoB. B camom gene, ecrim B npaBon Yactn ¢hopmysbl
(E.3) kaxgyto T; 3aMEHWUTb BENUYMHON 51-, onpefenswlLle NHTepBan C COOTBETCTBYHOLUMM 3aaHHbIM
ypoBHEM fAoBepust F , TO rnornyyaemas B NEBOI 4acTu BenmumHa &, He ByaeT onpeaensTb WHTepsarn,
COOTBETCTBYIOLLMA TOMy K€ 3Ha4YeHuo ' , 33 WUCKIOYEeHMEeM 4YacTHOro crny4as, Korga Bce

W; pacnpegeneHsl No HopMarnbHOMY 3akoHy. Mexay Tem npu BbiBoge cdopmyrbl (E.3) H1KakmMx ycnosui Ha

HOpMaribHOCTb pacnpefeneHns BXOAHbIX BENMYMH Wy He Hanaranocb. TodvHee, ecnn B chopmyne (10) (cwm.
5.1.2) nony4veHHyl0 Ha OCHOBE MOBTOPHbLIX HAOMIOAEHAN OLEHKY KaXKO4oro CTaHA4apTHOro OTKIOHEHWUS
1(X; ) yMHOXUTb Ha COOTBETCTBYIOLLMI KOSPMULIMEHT, MOMYyYEHHbIN U3 { -pacrpeaeneHns Ans 3aaaHHoro
3HayeHns P (Hanpumep, F =95%), TO nony4yeHHas B EBON 4acTU OLeHKa HeonpeaereHHOCTU BbIXO4HOM
BENUYMHBLI ¥ He OyaeT COOTBETCTBOBATb MHTEpBany C TeM xe ypoBHeMm goepusa P (cm. G.3 n G.4).

MpumeyaHme - TpeboBaHMe HOPMANbHOCTN BXOOHbIX BEMUYMH, Npu cobnogeHnn KoToporo hopmyna
(E.3) MmoxeT ObITb pacnpocTpaHeHa Ha npeobpas3oBaHWe MHTEPBaNoB C 3afaHHbIM YPOBHEM [OBepUs,
MOXET OblTb OOHOM M3  MPUYMH  UCTOPUYECKM  CIIOXKMBLLErOCS  pasfgeneHns  COCTaBIISOLNX
HeornpeaeneHHoCTN Ha Te, YTO MOMydeHbl MO pe3ynbTataM MOBTOPHbIX HabMgeHu NpeanonoXuTeNbHO
HOpManbHO pacnpeaeneHHbIX BennymMH, U Te, OLeHKa KOTOPbIX COCTOSANa B ONpeaeneHun BEPXHEN N HXHEN
rpaHnL, BO3MOXHOIrO 3Ha4YeHns Cry4yanHon nepeMeHHoN.

E.3.4 PaccmMoTpUM npumep, Koraa z 3aBUCUT TONMbKO OT OAHOM BXOOHOM BEMWUUWMHLI W, Z = F (W),
roe W OUEHMBaeTCs yCpeoHEHMEM MO BbLIOOPKE U3 # 3HAYEHWUA i Cry4alHOW MEPEMEHHOW W , U 3TU

# 3HAYEHWM MONyYeHbl Ha OCHOBE # HE3aBUCMMBbIX MOBTOPHbLIX HABNOAEHUA i CrydYanHoOW nepeMeHHON
& no coopmyne

Wi = i+ Pgy . (E.4)

B atonm dopmyne i npegctaBnsieT cobon NOCTOSHHOE "CUCTEMAaTMYECKOE" CMELLEeHUe U CABWT,
obWwmin Ana Kaxaoro HabniogeHus, a [ - obwmin maclTabHbii koadduumeHT. U cmellenne i, u
MacLITabHblii KO3PULMEHT [, XOTS U NPosBNSIOT ceba Kak NOCTOSHHbIE 3HAYEeHUs B npeaenax AaHHow

cepumn HabnoaeHni, npegnonararnTcAa npuHagnexawmmMmm HEeKOTOpPbIM  anpuopHbIM  pacnpeneneHnam
BepOﬂTHOCTeVI N ABNAKLWNMNCA Hanny4wmmm oueHkaMmm matemMaTn4eCcknx OXMAAHUN 3TUX pacnpep,eneHMVl.

Haunydwen oueHkon ona w 6yaet cpeaHee apudmMeTnyeckoe w , NonyyYeHHoe no opmyne

1.2 1.2
W= —2 wp = — 2 (+Pgg)
W Hk:l“’k n i 2 (E.5)

Toraa OLEHKOM 3HadYeHns BemmuMHbl z Gyper f (W)= F(C, Fodgi. g2, dy), a oueHky u°(z) ee
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aucnepcum Gz {z) nonyyaoT no dopmyne (E.3). Ecrm Ans npocToTbl NpeanonoXxuTb z = W TaK, YToOb

HaunyyJLen oueHkonm z 6bina z = f (W) =% , TO MOXHO Nerko HamTm uz(z) . 3ameTvB U3 ypaBHeHUS
(E.5), uTO

7

aﬂ 1
¥_1&
BB—H%% g

& _F

&y o

0603HauMB OLIEHKY AWCNEPCUMA ot W [3 COOTBETCTBEHHO 4epes 2 (o) m uz([?;] W Npeanonioxuns, 4To
OTAerbHble HabnioaeHNsa HekoppenmpoBaHHbl, 13 hopmyrnbl (E.3) MoxHO nonyunTb

52 (g3)

u?(z)=u? (o) +7 2 (p) +p? 2B
M

(E.6)

roe .‘:'.'2 {¢) - BolbOpoYHast aucnepcust HabnoaeHuin @, paccuuTeiBaeMast no opmyne (4) (cm. 4.2.2), a

52 (gpifn= & {g) - BbIBOpOYHan aucnepcus cpedHero apudmetudeckoro @ [cMm. dopmyny (5) B 4.2.3].
E.3.5 B TpagMumMoHHON MeTponornm TpeTbe cnaraemoe B npason Yactn dopmynbl (E.6) HasbiBaoT
"cnyyamHbM" BKIagoOM B OLEHKY uz {z) , nockonbky OHO OGbIYHO YyMeHbLUAEeTCs C POCTOM 4ucna

HabnogeHnn #, B TO BpeMs KaK NnepBble [Ba CllaraeMblX Ha3bIBalOT "CUCTEMATUYECKUMN", TaK KaKk OHU He
3aBUCAT OT X .

Yro elle BaxkHee, B pamkax TpaguLMOHHOMo Noaxoda CyLLeCTBYET Touka 3peHust, YTo dpopmynoii (E.6)
Nonb30BaTbCA BOOGLLE HerMb3s, MOCKOMbKY OHA HE YYMTHLIBAET pasnMuMe Mexay HeonpeaeneHHOCTAMM,
ABNALMMUCS CNEACTBUEM CUCTEMATUYECKUX I(PGEKTOB, OT TEX, YTO BbI3BaHbl CryYaiHbIMU 3ddEKTaMU.
C 3TON TOYKM 3pEHUst HedomnyCTUMbIM SBNSAETCA CYMMMUPOBaHUE OWUCMEPCUiA, MOMYyYEHHbIX M3 anpUOpPHbIX
pacnpefeneHnii  BEPOATHOCTENW, C TeMW, YTO MOMyyYeHbl SKCNepUMEHTarnbHbIM MyTeM, MOCKOMbKY
BEPOATHOCTb PAcCMaTpUBaETCs UCKMIHOUYMTENbHO B paMKax 4acTOTHOTO Moaxoda, Tpebyrollero Hanmuus
BO3MOXHOCTU MHOMOKPaTHOrO HaGnioAeHUs COBLITUIA B CYLLECTBEHHO OAMHaKOBbIX YycroBusx. lNpu 3ToM

BEPOSATHOCTb & ANA Kakoro-nnbo cobbimus (0= B = 1) ByaeT xapakrepu3oBaTb OMHOCUMEITbHYI0 Yacmomy
€ro HacTynneHns.

B npoTtuBoBec gaHHOW "4acTOTHOM" KOHLEMNUMW CYLlecTBYEeT W apyrasi, He MeHee 0DOCHOBaHHasi
no3numsl, 3akniyarLwlascs B TOM, 4YTO BEPOSTHOCTb Crnegyer paccMmaTpuBaTb Kak Mepy cmerieHu
yeepeHHocmu B TOM, 4TO cobbitme npomsonget [13], [14]. Hanpumep, npegononoxum, YTO HEKUn
paLMOHanbHO MbICTISLWUA YENoBeK cobupaeTcsl BeMrpatb HEOOMbLUYIO CyMMy AeHer [, 3aKmoumMB napu B

OTHOLLUEHMM HACTYMIEHUsI HEeKOTOporo cobbitss 4 . Torga cTeneHb YBEPEHHOCTU JTOro YeroBeka B
HacTyrreHnn cobblITUS 4 MOXHO onucaTb BeposTHOCTHO » = 0,5, ecrM OH He MOXeT OoTAaTb
NpeanoYTeHNs HXU OOHOMY M3 criedyHoLMX CLeHapues:

1) nNony4nTb cymmy [, ecnv cobbiTue 4 Npou3onaeT, HO OCTaTbCA HA C YeM B MPOTMBOMOSIONKHOM
cnyyae;

2) nonyuluTb cymmy [, ecnum cobblmme . He MNpoM30OMAET, HO OCTatbCA HUM C YEM B
NPOTUBOMOSOXHOM Clyy4ae.

PekomeHgaums INC-1 (1980), Ha koTOpOM OCHOBbIBAETCS HacToswee Pykosodcmeo, NogpasymeBaeT
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WMEHHO TakoOW B3MMs4 Ha BEPOSATHOCTb, MOCKOMbkKy paccmarpuaetr dopmyny (E.6) n e nogobHble B
kayecTBe pJonycTumoro crocoba pacyeTa CyMMapHOW CTaHOapTHOM HeonpedeneHHOCTU pesynbTata
n3MepeHus.

E.3.6 MOXHO OTMETUTb TP HECOMHEHHbIX MPEMMYLLIECTBA B MOAX04E, PeaNIM30BaHHOM B HaCTOALLEM
Pykogodcmee n 0CHOBaHHOM Ha NpefCcTaBfieHNM O BEPOSITHOCTM KaK CTENeHW YBEPEHHOCTN B HACTYMIIEHN
CcoObITUS, MONMYyYEeHUM CTaHOAPTHbIX HEONPeAEereHHOCTEN W MNMPUMEHEHUM 3aKOHa TpPaHCHOPMUPOBAHUS
HeonpeneneHHocten [dopmyna (E.3)] ona pacyeta u BblpaXkeHWs HeonpedeneHHoCTW pesynbrara
N3MepeHus:

a) 3aKOH TpPaHCHOPMMPOBaHUS HEOMNpPedeneHHOCTEN MNO3BOMSET MPOCTbIM CMOCOOOM  BKIMHOUUTH
CYMMapHYyl0 CTaHOAPTHYH HEeONpeneneHHOCTb OO4HOM0 M3MEPEHUS! B OLIEHKY CyMMapHOW CTaHOapTHOM
HeonpeaeneHHoCTU APYroro N3MepPEHnNsl, NCNOMb3YHOLLEro pe3ynbTaT NePBOro N3MEPEHNS;

b) cymmapHas cTaHOoapTHasi HeonpedeneHHOCTb MOXET CIYy)XUTb OCHOBOW [Onsi MpaKTU4eCKoro
crnocoba pacyeta MHTEPBAroB C 3aaHHbIM YPOBHEM [10BEPUS;

C) oTnagaeT HeoOXOoOAMMOCTb B pasfeneHun COCTaBnsAWMX Ha "cryyYanHble" n "cuctemartmdeckme"
(vrm B kKakon-NMMBO MHOM Knaccndmkaumm) NPy OLEHMBaHUN HEONPEOENEHHOCTU U3MEPEHUS, MOCKOSbKY BCe
COCTaBrsiloLmne HeornpeaeneHHocTn obpabaTbiBaloTcs eguHbIM 06pasom.

MocnegHun aprymMeHT OCODEHHO BaXKeH, MOCKOMbKY YyKa3aHHOe pasferieHne 4acTto ABMsNoChb
WUCTOYHUKOM HepopasymeHu. CocTaBnsioLmMe HEONMPEAENEHHOCTU Hemb3d W3HayanbHO OTHECTM K
"cnydyanHeiM" nnm "cuctematndeckum”. Ee npupoga 3aBUCUT OT YCITOBUIN MCMOSb30BaHNSA COOTBETCTBY OLLNX
BENUYMH MM, Boree CTPOro, OT KOHTEKCTA, B KOTOPOM [aHHAas BENMYMHA BXOOWUT B MaTemaTU4ecKyto
MOZEIb, ONUCLIBAIOLLYI0 U3mepeHne. Ecnm Ty e camyro BENMMYMHY MCMONb30BaTb B APYroM KOHTEKCTE, TO
"crny4vanHas" cocTaBnsALas MOXeT NPeBpPaTUTLCA B "cucTeMaTndeckyo”, 1 Haobopor.

E.3.7 To npuunHe, ykasaHHom B E.3.6, nepedncnenve c), Pekomengaums INC-1 (1980) He
noapasgensieT cocTaBnsaloLimMe HeonpeaeneHHoCcTn Ha "criyydarHble" u "cuctematnyeckue". B cylHocTu,
Korga [eno goXoauT OO pacyeTa CyMMapHOW CTaHOapTHOW HEOMPeLEeneHHOCTM pesyrbTara U3MepeHns, B
TakoM pasgeneHMn HeT HeobxoaMmocTu, W, cregoBaTeribHO, HET HeoOXOOAMMOCTM B CamMOi  3TOW
knaccmdgmkaummn. Tem He MeHee, NOCKOMbKy KpaTkune ob6o3HavyeHust MoryT Obimb yOoOHbI npu obcyxaeHun
TEeX UM UHbIX BOMPOCOB B JaHHOW obrnactu, Pekomengauma INC-1 (1980) BBogut gpyryto knaccudukaumio,
OCHOBaHHYI0 Ha [ABYX CYLLECTBEHHO pa3HbIX METoAax OLEeHUBaHMA COCTaBMSOWNX HeonpeaeneHHocTn: A n
B (cm. 2.3.2 1 2.3.3).

PaspeneHne no metogam OLEHVMBaHWS COCTaBMSIOWMX HeonpedeneHHOCTU MNo3BonseT usbexarb
NpUHLMMManbHOM Npobrembl, CBA3aHHOW C Knaccudpmkaumen caMmx COCTaBnSALLMX M 3aKNioyaloLencs B
3aBMCUMOCTM 3TOM KnaccudukaumMm OT YCIOBMIA UCMOSMb30BaHWS COOTBETCTBYOWNX BernnunH. OpHako
BBeJeHVe Kraccudumkaumm Mo MeTodaM OLEeHWBaHWS, a He Mo BUAY COCTaBNSALWMX, HE MCKIoYaeT
00beanHEHNS COCTaBMSAWUX, OLEHNBaAEMbIX Pa3HbIMU MeTodamu, B rpynnbl, UCXOAA M3 MPaKTU4ECKOn
Lenecoobpas3HOCTN 3TOro ANS AaHHOTO KOHKPETHOrO M3amepeHus. NpuMepoM MOXET CIyXWTb CpaBHEHWE
pacyeTHbIX Y SKCNEepPUMEHTarbHbIX 3HAYEHWNI BbIXOAHOW BENUYNHBI CIIOXHOW U3MEPUTENBHON CUCTEMBI (CM.
3.4.3).

E.4 CtaHgapTHOe OTKNTOHEHMEe KaKk Mepa HeonpeaerneHHOCTH

E.4.1 ®opmyna (E.3) TpebyeT, 4TOOLI HE3aBUCMMO OT crnocoba OLEeHUBaHUS HeomnpeneneHHOCTU
BXOOHOM BENM4YMHbI OHa Obina npeacTtaBfieHa B BuAE CTAHAAPTHOM HEOMPELENeHHOCTM, T.€. KaK OLeHKa
CTaHOapTHOro OTKIMOHEHUS. Ecnn B kayecTBe XapakTepuCTUKM HeonpedeneHHOCTN B3ATa Apyrasi, Hanpumep,
"GesonacHas" BenuMuMHa, TO ee Henb3s ucnonb3osatb B dopmyne (E.3). B uacTHocTM, ecrm Takom
XapaKTEPUCTUKON SABIISIETCH "BEPXHSAS rpaHuua norpewHocTn" (T.e. MakcumarnbHO BO3MOXHOE OTKIOHEHME
OT npegnonaraeMon Jyyllend OLEHKU BXOOHOW BENWHYMHBI), TO nony4veHHad no dopmyne (E.3) oueHka He
Oyner MMeTb SCHOMO PU3NYECKOTO CMbICIIa U OKaXKETCS HEMPUIOL4HOW A115 NOCHeayoLEero NCNosb30BaHNA B
pacyeTax HeonpeaeneHHOCTU APYTMX BEMWUYUH, ECNN B 3TOM BO3HMKHET HeobxoammocTb (cMm. E.3.3).

E.4.2 Ecrm craHgapTHyl0 HeonpedeneHHOCTb BXOOQHOW BESMYMHbLI HEMNMb3sd OLEHWTb Ha OCHOBE
CTaTUCTMYECKOrO aHamnm3a pesynibTaToB [OCTaTOMHOrO 4YMcria MOBTOPHbIX HAbnogeHuin, To HeobBXoaAMMO
NPUHATbL NpeanonoXeHne o BUAEe pacnpeneneHns BepOATHOCTEN 3TOW BenMuMHbl HA OCHOBE MMeEtoLLIeNCS
MHopmaumn, KoTopasi, kak NpaBmno, ropasgo bonee ckyaHa, Yem XoTenoch Obl. 3TO, 0OAHAKO, HE O3HAYaeT,
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4YTO JaHHoe pacnpefeneHve byaert "HepeanMcTyHbIM" uUNK "HenornHoueHHbIM". Kak 1 Bce pacnpegeneHus
BEPOSITHOCTEWN, OHO ByaeT npeacTaenaTb CObOM BbipaXXeHNE MMEIOLLNXCS Ha AaHHbI MOMEHT 3HAHUM.

E.4.3 OueHkM, nonydeHHble Ha OCHOBE MOBTOPHLIX HabrogeHun, He obs3atenbHO OyayT
NPEBOCXOAUTb MO KAYeCTBY MOMyYEHHbIE WHbIMA MeToaamu. [ycTb S(F) - BbIGOPOYHOE CTaHOapTHoE

OTKINOHEHNEe cpedHero apudMeTU4ecKkoro Mo # He3aBUCUMbIM  HaOMAEHVUAM  &j  HOpMarbHO

pacnpeeneHHoi CriydanHon nepemeHHon ¢ [cMm. doopmyny (5)]. Bermumua () npeactaensieT cobon
ctatmcTuky (cm. C.2.23) ans oueHkn C(F) - CTaHOAPTHOTO OTKIOHEHMS ClyYainHON NepeMeHHON & , U OHa
coBnagana Gbl CO CTaHOAPTHLIM OTKMNOHEHWeM pacrnpefeneHva & , ecnm 6bl YMCno HabnwoaeHuin Gbino

6eckoHeuHbIM.  [lucnepcuio Gz[s(g_r]] OLEHKW CTAHOAPTHOrO OTKIMOHEHUS! &(F) MOXHO NOMyYlTb Mo
NpubnuxeHHon opmyrne

()] = o2 (@2 | (E.7)

rae y = » — 1- ymcno cteneHen ceoboabl Ans s(F ) (oM. G.3.3). Takum o6pa3om, 3aaaBaemMoe OTHOLLIEHNEM
ols(F )]/ o(F) oTHocuTenbHOe cTaHOapTHOE OTKMOHEHWe &(F) , KOTOpoe MOXHO B3ATb 3a Mepy

OTHOCUTENLHON HeonpedeneHHocTn S(F ) *, cocTaBnseT npubrmManTeri-HO [2(;@—1)]_”2 . Takas
"HeonpeneneHHOCTb HeornpeaeneHHoCTN" BenMuMHbl &, 0ByCrnoBneHHas Y4CTO CTaTUCTUYECKOW MPUYMHOM
OrpaHW4YeHHOCTU 0Gbema BbIOOPKM, MOXET ObITb Ha yaMBNeHWe Bbicoka. Tak ans # = 10 oHa cocTaBnseT
24%. 310 1 Apyrve 3HadveHns otHowenus Ol &(F )]/ ©(F) ana pasHbix # npuseaeHsl B Tabmmue E.1, u3
KOTOpPOW BWOHO, YTO AN BCTPEYAloLUMXCA Ha MNPaKTUKe 3HaYeHUA # CTaHOapTHOE OTKIMOHEHWE OLIEHKU

CTaHOAPTHOrO OTKIOHEHWSI HEMb3s cuMTaTb NpeHebpexxumo Manbim. OTctoga crneyeT BblBOA, YTO OLEHKa
CcTaHOgapTHOW HeonpedeneHHOCTU no TNy A He obs3aTenbHo byaer Gonee HagexHoi, Yem no Tuny B, n uyto
BO MHOMMX MPAKTUYECKUX WMEPUTENbHBLIX CUTyauMsix, Korga 4WCro HaOmnodeHuid  orpaHuM4YeHo,
COCTaBMALLIME C OLIEHKON No TNy B MOryT GbITb M3BECTHbI NyYllie, YeM COCTaBMSALLME C OLEHKOW Mo TUMy
A.

* TekcT OOKYMEHTa COOTBETCTBYET opuriHany. - lNpumeyaHne narotoButens ©asbl gaHHbIX.

Tabmmua E.1 - OTHoweHue CTaHAapPTHOro OTKIOHEeHUA Bbl60p0‘-IHOI'O CTaHOapPTHOro OTKIOHEHUA cpenHero
apudMeTUYeCcKoro no # HesaBMCUMbIM HabnaeHnAM HOpManbHO pacnpegeneHHon cnyqaﬂHon

NepeMeHHON & K CTaHOAPTHOMY OTKIOHEHWIo cpeaHero apudmeTuyeckoro, ols(F )]/ aiF) (alb)

Yucno HabniogeHnn # ols(F@ )]/ (F) B npouentax
5 76
3 52
4 42
5 36
10 24
20 16
30 13
50 10
(2} 3HaueHns B npaBom cTONBLIE NOMyYeHs! 13 TouHOro Bbipakerns CLS(F 1]/ G{F) | a He ero npubnwkeHms




[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 67

[202- 172,

(b B Boipaern O s(F 1]/ S(F) snaveHatens C(F) snsieTcs MaTemaTuieckum oxupaHem K[ S —\.n";] ,a

uncnutens O &(F )] - kBagpaTHbIM kKopHem u3 aucnepcn F.5 f »..n'r?;] ,rae 5 - cnyvaiiHas nepeMeHHas,

paBHasl OLeHKe CTaHAAPTHOro OTKIOHEHUs! MO BbiGopKe Xl , Xg, .., Ay OGBEMA X rayccoBOW CyYaiHOM
NepemMeHHON ¢ MaTemaTnyeckum oxugaHvem L u gucnepcueii 52:
1 = -3 = 12
S= —3%-DF X=-3x
n-15 T agt

MaTtemaTtunyeckoe oXungaHne n aucnepcua BermindnHbl S nMMerT BUA
2 T
B[&] = o] 2 2
5] n—1T[(r-T1i2]  VI8]=0" - E&T7,

roe 10} - ramma-coyHkums. Cnegyet otmetuts, uto E[&] < Snpu # <00,

E.4.4 B kavecTtBe aprymMeHTa B MOMb3y CYLECTBOBAaHNUA COCTaBNSALWMX HeonpeaerneHHoCTU
NPUHLMMMaNbHO Pa3HOW MpMpoAabl BblABUranocb coobpaxeHue, YTO HeomnpeaereHHOCTU ANA KOHKPETHbIX
METOO0B U3MEPEHUI ABNAITCHA CTAaTUCTUYECKUMUN XapaKTepucTUKammn ClyYalHbIX NepeMeHHbIX, Toraa kKak
€CTb NpMMeEpbl "4NCTO CUCTEMATUYECKMX 3G EKTOB", KOTOPbIE OOMKHbI 06pabaTbiBaTbCS MHBIM CNOCOOOM.
B kayecTBe Takoro npumepa Ha3blBanoCb HEU3BECTHOE, HO MOCTOSIHHOE CMeLlleHWe pesynbTaTos,
MOMYYEHHbIX C MOMOLLbID HEKOTOPOro MeToda M3MEPEHUA, MPUYMHOM  KOTOPOro MOrfo  ObITb
HecoBepLUEeHCTBO MO0 camoro npuHUMNa M3MepeHwn, nmbo npeanosioKeHUn, MOMOXKEHHbIX B OCHOBY
meTtoga. OgHako ecnmM BO3MOXHOCTb Takoro CMELLEHUs MOATBEpXAeHa W MPU3HaHO, YTO ero 3Ha4veHue
MOXeT OblTb 3HauUMTENbHbIM, TO [OaHHOE CMelleHMe MoxeT OblTb OnMcaHO uYepe3 BEPOATHOCTHOE
pacnpeneneHne, npudeM B OCHOBY BblOOpa pacnpedeneHus AomkHa ObiTb NonoXeHa Ta xe MHdopmauus,
KOTOpas No3Bonuna NPUNTU K 3aKMOYEHNIO O CYLLLECTBOBAHMN AAHHOMO CMELLLEHWS U O €0 3HAYMTENBbHOCTY.
MoaToMy, ecnm NoaxoauTb K BEPOATHOCTM Kak K CTEMEHW YBEPEHHOCTW B TOM, YTO HEKOTOpoe cobbitue
npon3ongeT, TO BKag nogobHoro cuctematTndeckoro adodekra MoxXeT ObITb Y4TEH MPU pacyeTe CyMMapHOW
CTaHOapTHOW HeonpedeneHHoOCTU pesyrnbTaTa U3MepeHns Yyepes OLEeHKY CTaHOapTHOM HeonpegeneHHoCTU
anpuvopHOro pacnpegeneHnsi BEPOATHOCTEN, CBA3AHHOMO C 3TM adhdheKkToM, 1, crneaoBaTenbHO, 3TOT BKag
ByneTt cyMMmnpoBaH eanHbiM 06pa3oM Co CTaHAAPTHbIMU HEOMNPEAENEeHHOCTAMMU APYTMX BXOAHBIX BESTUYUH.

lMpumep - OnucaHue MemoOOUKU 6bIMNOJIHEHUsI u3MepeHuli mpebyem, 4mobbl exo0Hasi
eesluMUHa paccYumbiganiacb 4Yepe3 pas3jlIoKeHue 8 cmerneHHoU psid, 4ieHbl ebicWwe20 MopsdKa
KOmopoz2o u3eecmHbl He MoYyHo. Cucmemamuyeckull aghghekm, cesizaHHbIl C HEe803MOXHOCMbLIO
MOYHO yYyecmb YJ1eHbl 8bICWUX NMOPSOKOE8, Npueodum K Heu3e8ecmHOMY MOCMOSIHHOMY CMeW,eHUlo,
3Ha4YeHUe KOmopoz20 HEe8O03MOXXHO yCmaHO8UMb 3KCIepUMeHMasibHO MocpedcmeoM Mo8MOPHbLIX
usmepeHutll. lMoamomy, ecnu cmpoz2o criedoeamb "YacmomHomy" nModxody K uHmeprnpemayuu
eepossmHocmu, HeoripedesIeHHOCMb, C8s13aHHYyld C OaHHbIM 3P HEeKmoM, Helb3s OUeHUmb U
eKJIIOYUMb 8 HeonpedesieHHOCMb OKOHYameslbHO20 pe3y/bmama u3mepeHuli. Bmecme ¢ mem
uHmepnpemauyusi  8eposIMHOCMU KaK CcmerneHU yeepeHHOcmu  ro3eosisiem  onucamb
HeonpedesleHHOCMb, C@sI3aHHYO C CcUcmeMamu4yeckuMm 3ghghekmom, 4depe3  anpuopHoe
pacnpedeneHue eeposimHocmell (ebi6paHHOe Ha OCHoee uUMeruwjuxcsi ceedeHUll O He MOYHO
U3e8eCmHbIX 4JleHaX pa3/IOKeHUs]) U BKIYumb ee 8 pacyem CcyMmapHoU cmaHOapmHou
HeonpedesieHHOCMU pe3y/ibmama u3mepeHutl, To0o6Ho no6ol dpyaol HeonpedesieHHOCMU.

E.5 CpaBHeHue ABYX B3rnagoB Ha HeonpenesneHHOCTb

E.5.1 OcHoBHOe BHMMaHWe B HacToswem Pykosodcmee yaeneHo He Heno3HaBaeMbIM "MCTUHHOMY"
3HAYEHWIO BEMUYMHBI U MOrPeLIHOCTN ee onpedeneHns (cMm. npunoxeHne D), a pesynbraty namepeHus u
OLEHMBaHMIO ero HeonpedeneHHocTu. MpuHAB 3@ pabodyto MNoTesy, YTO pesynbTaT U3MEpPEHUs SBMSeTCS
NPOCTO 3HaYeHMEM, MPUMUCAHHBIM WU3MEPSEMON BENMYMHE, W 4YTO HeonpedeneHHOCTb pesyrbTarta
n3mepeHns ectb Mepa pasbpoca 3Ha4YeHui, KOTopble MOryT OblTb OOOCHOBAHHO MPUMMUCaHbLI U3MEPSIEMON
BENM4MHe, HacTosee Pykogodcmeo, B CYLLIHOCTU, YCTPaHSET 3a4acTyo HEBEPHO NCTOMNKOBLIBAEMYHO CBS3b
MeXxay HeonpeaeneHHOCTbI N HENO3HABaeMbIMUN "MCTUHHBIM" 3HAYEHMEM BEMUYMHBI N NMOrPELLUHOCTBIO.
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E.5.2 31y cBA3b MOXHO nMNOHATb, paccmatpuBasi BbiBog dopmynsl  (E.3), T.e. 3akoH
TpaHchopMNPOBaHNSA HeonpeaeneHHOCTEN, C MO3ULUA "MCTUHHOrO" 3Ha4YeHUs M norpewwHocTn. B atom

cnyyae Ly moxeT ObiTb MCTONKOBaHa Kak HEM3BECTHOe, eOMHCTBEeHHOe "WCTUHHOE" 3HayeHue BXOOHOW
BENMUYMHBI Wy , U Kaxgas W; npegnonaraetcs CBSA3@HHOW C WUCTUHHBbIM 3HadeHneM |l; COOTHOLLEeHMEeM
Wy =y +; , rae &; - norpewHocTb HabmogeHns Wy . MaTematnueckoe oOXuaaHvue CryyanHown
nepemeHHon E£; npeanonaraeTca paBHbIM Hymo, £(E£;1= 0, a aucnepcus - Gf‘, E{Ef)= 0‘12 . Torpa
dopmyny (E.1) moxHo npegcTaBuTb B BUAE

N
df
ég 3 (E.8)

roe Ez =Z—|J.-z - NOorpewHoCTb, coaepXaljasdaca B BbIXOOHOW BenMuMHe z . Ecrm Tenepb B3ATb

MaTeMaTMyeckoe oxuaaHve ksagpata £, TO MOXHO nony4nTb dopmyny, naeHtmyHyto (E.3), Ho B koTopow

142
i)

non G E(E ) 6yneT noHMmatecs avcnepcus £; , non Py = V(g E; ]lf(Gj 2 - Ko3hPMLMEHT

koppenauum ;1 £;, a nog V(EJ,E = Big Ey ) - koBapuauusa Z;m &; . Tawmm obpasom, aucnepcuy u
KO3(pPULUMEHTbI KoppensumMn OyayT CcBsisaHbl He C CaMMMW  BXOOHbIMA BENMYMHaMM, a C  UX
roepewHocCmsimu.

MprMeyaHue - 3aeckb NpeanonaraeTcsl, YTO BEPOATHOCTb NpeACcTaBnseT cobol cTeneHb YBEPEHHOCTHU
B HacTYMNeHW! TOro UM UHOrO COBLITUS, YTO Nodpa3yMeBaeT BO3MOXHOCTb OAMHAKOBOW WHTepnpeTauum

CUCTEMATUYECKNX N CIyYaNHbIX NOrPELLUHOCTEN, TaKk YTO £; MOXET ObITb MOrPELLIHOCTLIO Nboro Bnaa.

E.5.3 Ha npakTuke pasHuua B OBYX B3INs4aX Ha HeEONpedeneHHOCTb M3MepeHMst He NMpuBoauT K
pasHMLE B YMCIOBbIX OLIEHKaxX pesyrbTara WM3MEpPeHUsl M HeonpedeneHHOCTU, MPUMUCHLIBAEMON 3TOMY
pesynbTary.

Bo-nepBbIx, B 060MX Cryyasx AnA NOMyYeHUs HauIyudllen OLEeHKU z Ha OCHOBE (PYHKLMOHAaNbHO
3aBMCUMOCTU _ MCMOMb3YIOTCA Haunyylune OLEHKM BXOAHbIX BErMuMH Wi . CrieacTBMeM 3TOro sBMseTcs

OTCYTCTBME pasfnMuMsl B pacyeTax HaufyylumxX OLIEHOK HEe3aBMCMMO OT TOro, CBSA3bIBAOT M UX C CaMuUMu
BEMUYMHAMU UMM C "MCTUHHBIMUK" 3HAYEHNSMUN BEMNNYUH.

Bo-BTOpbIX, nockonbky & =Wy — Ly  Kaxgoe H; npeoctaBnser cobon  eOMHCTBEHHOE
PUKCMPOBAHHOE 3HAYeHMEe, T.€. HEe UMetoLLlee HeonpeaeneHHOCTH, AMCNepCcUn U CTaHOapTHbIE OTKIOHEHUS
ana £ n ¥y OyayT paBHbl Mexay cobol. OTO 03HavyaeT, 4to B 00OMX Cchyyasx CTaHAapTHble

HeonpeaeneHHoCTn, ucnomnb3dyemMble B KayeCTBe OLEeHOK CTaHOapTHbIX OTKINOHEHWUN Z; gn4d nony4yeHna

CYMMapHOM CTaHOapTHOMW HeonpedeneHHOCTU pesyfibTaTa U3MepeHUs, OAMHAaKOBbl U AaloT O4HO U TO Xe
YMCIIOBOE 3HA4YeHue Ans  HeornpedeneHHocTu. W onsite HEeT HUKaKoW pasHuubl [Ipu  pacyemax,
paccmaTpyBaeTcs S CTaHdapTHas HeonpedenieHHOCTb Kak Mepa pacCesiHvs,  onpedensemoro
pacnpegeneHvemM BepOSITHOCTEA BXOOHOW BeNMUYMHBI, WKW Kak Mepa paccesiHud, onpeaensemoro
pacnpegeneHvem BepOsSTHOCTEN MOrpeLHOCTU 3TON BENUYUHBI.

MpumeuaHne - Ecnn He genatb AonyleHusl, ykasaHHOro B npumeyaHun K E.5.2, To npuBegeHHble B
HacTosLweM noapasgene paccyxaeHns 6binm 6bl HecnpaBeanvBbl 3a UCKIIOYEHWEM HYacTHOTO cry4yast, koraa
HeonpeaeneHHOCTU BCEX OLLEHOK NOry4aloT Ha OCHOBE CTaTUCTUYECKOrO aHann3a noBTOPHLIX HabMoaeHW,
T.€. oueHnBaHneM Tuna A.

E.5.4 MNpn ToM0 4TO NOAXOL, OCHOBaAHHbLIA Ha MOHATUAX "MCTUHHOrMO" 3HA4YEeHUsI U NOrpeLUHOCTN faeT
TEe Xe Camble YUCIOBble pe3ynbTaTbl, YTO M NOAXOA, NMPUMEHseMbIi B HacTosilweM Pykosodcmee (npu
YCIOBUM CNPaBEANIMBOCTU OOMYLLEHUS, N3NOXEHHOTO B NpumMedaHum k E.5.2), nanoxeHHas B Pykogsodcmee
KOHLIENLMSI HEONPELENEHHOCTM YCTPaHSIeT NyTaHWLY MeXay MOHATUSMM MOrPeLIHOCTU U HEONpeaerneHHOCTH
(cm. npunoxenune D). NepeHoc PykogodcmeoMm OCHOBHOTO BHUMaHWS Ha Habrtogaemoe (OueHnBaemoe)
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3HayeHue BenW4YMHbl M Habnogaemyo (oueHMBaemylo) BapuatMBHOCTb 3TOW BENUYMHLI AenaeTr camo
YNOMMHAHNE O NOrPELLHOCTAX UMULLHUM.

MpunoxeHue F
(pekomeHgyemoe)

MpakTuyeckne pekoMeHOaUum rno oLueHMBaHUIO COCTaBMAOLMNX HeonpeneneHHOCTU
B HacTosiLem npunoxeHun npvBeaeHbl 4ONOMHUTENbHbIE YKa3aHUs MO OLEHNBAHWMIO COCTaBMSOLLMX
HeonpeaeneHHOCT, B OCHOBHOM MPaKTUYECKOrO XapakTepa, KOTopble AOMOMHAIT MonoxeHnsa pasgena 4
HacTosLero Pykosodcmea.

F.1 OueHuBaHMe cocTaBnsAOLWEN HeonpeAesieHHOCTU Ha OCHOBE MOBTOPHbLIX HabnogeHwun
(oueHmnBaHue Tuna A)

F.1.1 Cny4yanHOCTb 1 NOBTOPHbIE HabnoAeHUs

F.1.1.1 HeonpegeneHHOCTW, MOMyYeHHblE HA OCHOBE MOBTOPHbIX  HabmwaeHnin, 4Yacto
NPOTUBOMNOCTABNSAOT OLLEHMBAEMbIM OPYMMW METO4AMU KaK "0ObeKkTMBHbIE", "CTaTMCTMYECKU cTporme” m
T.n. Takas no3vumMsa npegnonaraeT, 4To ANS MNOMy4YeHWs OLUEHOK Mo Tuny A [OCTaTOdHO MNpPOCTOro
NpMMeHeHNs hopmyn MaTeMaTU4eCcKon CTAaTUCTUKM Be3 HeobXoaMMOoCTU copepaTenbHOoro aHanmsa. JT1a
TOYKa 3pPEHNS NNLLEHA OCHOBAHMSI.

F.1.1.2 B nepByto ovepenp creqyeT 3agatbCs BONPOCOM, B MOSHON 11 Mepe NOBTOPHbIE HabntoaeHMs
ABMNAIOTCS Pe3yNbTaTOM HEe3aBUCUMMbIX MOBTOPEHWA npoueaypbl mavepeHun. Ecrim Bce HabntogeHus
nomny4YeHbl MO €4MHCTBEHHOM BbIOOPKE U €CrM B3ATUE BbIOOPKM SIBMSIETCA 4acTbio MpoLeaypbl U3MepeHnit
(4TO MMeeT MecCTO, B 4aCTHOCTW, KOrda W3MEPSiEMOM BENMYMHON SIBMSETCS XapakTepucTMka Camoro
maTtepuana, a He obpasua 3TOro martepuana), TO MOBTOPHble HabNAEHWs HeMnb3s paccMmarpyBaTbh Kak
HesaBUCUMble. B 9TOM cryyae oOuUeHKy Aucnepcuu, MOfyYeHHOW MO MOBTOPHLIM HabrogeHuaM ans
€0OWHCTBEHHON BbLIDOPKKU, CregyeT CyMMMPOBATb C OLIEHKOM OMCNEpCUMM, XapakTepuaylowlen pasdpoc
3HAYEHNN M3MEPSIEMON BENMUYMHBI Mexay Bbibopkamu.

Ecnm cocTaBHOM 4acTbio Mpouedypbl M3MepeHuid SBMSETCA ycTaHoBKa HynsA npubopa, To aTa
orepauusi JOrmKHA BbINOMHATLCS MPU KaXKAOM MOBTOPHOM M3MEPEHWM, AaXKe ecrv Aperd Hyns B TeYeHue
BCEro BpeMeHWM npoBedeHUs HabmodeHuid npeHebpexumo Man, MOCcKOoNbKy [AaHHas —onepauust
MoTeHUMarnbHO MOXeT OblTb MCTOYHMKOM COCTaBMSHOLLEA HeonpedeneHHOCTN, KOTOPYH MOXHO OLIEHUTb
CTaTUCTUYECKUMU MeTodaMMU.

MogobHbIM e 06pa3om, ecnv Mpu U3MEPEHUsIX KOHTPOMMPYIOT MnokasaHus GapomeTtpa, TO uX, B
npvHUUNe, cneayeTt cunTbiBaTb MPU KXXOOM MOBTOPHOM M3MepeHWn (MpegnoyTUTensHO, NpeaBapuTensHO
BblBeasd npubop M3 COCTOSIHUSA PaBHOBECUS M AOXOABLUMCH €r0 BO3BPALLEHUS K 3TOMY COCTOSIHUIO),
MOCKOMNbKY Aaxe MpU MOCTOSHCTBE KOHTPONMPYEMOro AaBfieHWsi BO3MOXEH pa3bpoc kak B MoKasaHusX
npnbopa, Tak 1 B CHUTaHHBIX 3HAYEHNSIX NOKa3aHWMN.

F.1.1.3 Janee Heob6xoOMMO BLISCHUTb, ABMASKOTCA NM BCE BNMAIOLLME BENUYMHBI, npegnonaraembie
ClnydarHbIMW, TaKOBbIMM B AEACTBUTENbBHOCTU, OCTAKTCA JM COOTBETCTBYIOLIME UM MaTeMaTnveckme
OXMOaHNS U OUCNEPCUN HEN3MEHHBIMU UM CYLLIECTBYET BO3MOXHOCTb UX HEKOHTPONMPYEMOro apenda Bo
BpeMsi NPOBEAEHNS MOBTOPHbLIX M3MepeHWin. Npu Hammuum 0OCTaTOYHOrO YMcra MOBTOPHLIX HabroaeHWn
MOXHO peKoMeHJOoBaTb CrefdytoLLyto npoueaypy: pa3buTb nepnog NOBTOPHLIX HAbNIOAEHUIA Ha OBeE YacTw,
paccuMTate cpegHue apudMETMYECKME U BbIDOPOYHbIE CTaHOAPTHbIE OTKIIOHEHUSA OMs1 KaKOOW M3 3TUX
YyacTel, Mocre Yero CpaBHUTL ABa CpeaHNX apudMETMYECKMX APYr C APYroM U onpedennTb, SBMseTcs
pa3HOCTb MEXOy HMMW CTaTUCTUYECKM 3HAYMMOW. IDTO MO3BOSMT OTBETUTH Ha BOMPOC O HanmMyMn wumm
OTCYTCTBMM N3MEHSIOLLENCSA BO BPEMEHN BMUSIIOLLEN BEMUYUHBI.

F.1.1.4 Ecrv BnusioWMMM BerMYMHaMM SBMSIOTCS MNapameTpbl cucTeMbl obecneveHnss paboThbl
nabopaTopuu (HanpsikeHne ¥ YyacToTa ANeKTPUYECKoW CeTn, AaBreHMe 1 TeMmnepaTypa BoAbl, AaBfeHne B
cvMcTeMe nogays asoTa U T.M.), TO OBbIMHO WX W3MEHEHUSI copepkaT 3HAYUTESNbHYH0 HECNyYalHyto
COCTaBNSAOLLYI0, KOTOPOI Henb3s npeHebpeyb.

F.1.1.5 Ecnn umdpa mnagwero paspsga MokasbiBaloLWero ycTponctsa umdpoBoro npubopa
HenpepbIBHO M3MEHsieTCa BcneacTeue "wyma", TO 3a4acTyld B pemcTpaumm MnokasaHus CkasblBaloTCA
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CYOBEKTMBHbBIE MpeanoyTeHnsa onepartopa. B Takux cnydasx uenecoobpasHo HanTu cnocob "3amopo3nTb”
nokasaHus Npnbopa B HEKOTOPLIN MOMEHT BPEMEHU U 3aperMcTpnpoBaTh 3TO "3aMOPOXKEHHOE" NoKasaHume.

F.1.2 Koppensiuuu

bonbliasi 4yacTb HacToswero noapasgena npMMEHUMa Takke U K OUeHWBaHUIO CTaHgapTHOM
HeonpeaeneHHocT Tuna B.

F.1.2.1 KoBapmauma oueHOK OBYyX BXOOHbIX BENUYMH XJ n A j MoxeT ObITb NPUHATA PaBHOW HYIIO
UMM CYMTATbCS HECYLLECTBEHHOW, ECIN:

a) HEKOPPENMPOBAHHBIMN SIBIISIOTCS CHyYallHble NepeMeHHble i u <L j (HO He BenM4MHbI, KOTOPbLIM

3TV criyyaliHble NepeMeHHble COOTBETCTBYIOT - CM. Npumedanune 1 k 4.1.1), Hanpumep, BCreacTBUE TOro, YTO
OLIEHKUN 3TUX MEPEMEHHBIX MOMyYeHbl MO pasHbIM CEPUSM NMOBTOPHbLIX HAGMOAEHWI, NPOBEAEHHLIM B pa3Hble
nepuvogabl BPEMEHMW, UM OHU NpeAcTaBnsoT cobol pe3ynbTaThl pasHbiX HE3ABUCUMBIX NPOLeayp;

b) ogHa W3 BeMMUMH, HL; U A i » MOXeT paccmarpuBaTbCA Kak HEW3MEHHas BO Bpems
HabnoAEHUI;

C) UMeroLLenca MHpopMaLMn HEAOCTATOUHO AN OLIEHKN KOBapuaLIMmM OLEHOK ;1 XJ- .

Mpumeyanne 1 - C JOpyron CTOPOHbI, B onpedeneHHblX cryyasx (CM. npuMep € STaroHOM
COMpPOTMBIEHUA B npuMmepe K npumedanmio 1 B 5.2.2) o4eBMAHO, YTO BXOAHblE BEMUYMHBI MOSTHOCTHLIO
KOPPENUpoBaHHbl Mexay coboi M YTO CTaHZApTHbIE HEOMPEAENeHHOCTN MX OLEHOK nmoariexar npocToMy
CYMMUPOBAHWIO.

MpumeyaHme 2 - PasHble aKCNEpUMEHTbI MOTYT U He ObiTb HE3aBUCUMbIMU, HAaNpuUMep, eCcrnv B HUX
MCMonb30BaH OAMH M TOT ke npmbop (cm. F.1.2.3).

F.1.2.2 Asnswrca MM gBe BXOAHblE BENWYMHbLI, OOHOBPEMEHHO OLlEHMBaeMble MO pe3ynbTaram
MOBTOPHbIX HAOMOAEHNI, KOPPENNPOBAHHBIMW, MOXHO OMpeaenuTb ¢ nomowbio dopmMynbl (17) (cm. 5.2.3).
Hanpvmep, nycTb BXOOHbIMM BeNMYMHAMU ABNSAIOTCA YacToTa reHepaTopa v Temnepartypa. Ecnu B oueHky
YacTOoThl reHepaTopa He BHOCHAT MOMpaBKy Ha Temnepartypy unu Tpebyemas nonpaska onpeaernieHa HeTouHo,
a OLUEHKM 3TMX ABYX BENMYMH MOny4aloT no pesynbrataMm O4HMX U Tex Xe HabnwogeHun, To Koppensums
Mexay OLeHKaMu MOXeT ObiTb 3HaYMTErbHOW, YTO MOXHO BbISIBUTb MO BbIYMCIIEHUIO KOBapuauum Ans
4YacTOTbl reHepaTopa 1 TemnepaTypbl OKPY>KaloLLEero Bo3ayxa.

F.1.2.3 Ha npaktuke BXxoAHble BENMWYUHbI 4YacTO KOPPEnWpoBaHHbI Mexdy cobo u3-3a
NCMONb30BaHNS MPU NX OLLEHKE OOHUX U TEX XKE 3TarOHOB, U3MEPUTENbHbIX NPUOOPOB, CNPaBOYHLIX AAHHbLIX
N [Jaxe METOAOB W3MEPEHWI, MPUYEM KaXObll M3 NEepednCNEHHbIX (PaKTOpPOB MOXET BHOCUTb
CYLLECTBEHHYIO HeonpeaeneHHocTb. [ns npumepa MOXHO 6e3 noTepy O6LHOCTM NPeanonoXuTb, YTO OBeE

BXOHbIE BEMMUYMHbI £{ M L3 C OLUEHKAMMW COOTBETCTBEHHO A M %7 3aBMCAT OT HECKOMbKAX
HEKOpPEenMpoBaHHbIX BenuumH &4 , &4 , ... &5 . Takum obpasom, Aq=F{L4.04....¢00 n
Ha =G0, ... &), XOTa BIMSHNE HEKOTOPbIX U3 3TUX BEMMYMH MOXET NPOSIBIATLCS TOMBKO B OAHOM
PYHKLUMU N He nposBNATbLCA B Apyron. Ecrm uz(g 7 NpeacTaBnsieT cobon OLEHKY AWCMEPCUU OLEHKY

¢ BenMMumMHbl 1, TO OLleHKy AMcnepcun Ans % MOXHO MonyumnThb no cpopmyne (10) (cm. 5.1.2)

Liar
2 _ 2
i (Xl )_E aij i (gfjl ) (F.l)

AHanorMyHeln BUL umeeT copmyna ans uz(xgj . OueHky KkoBapuvauum ans X U X3 MOXHO
Nony4YnTb Mo dhopmyrie
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_lar ag 4
u(ﬂsxz)—gaﬁ s (g5} (F.2)

MocKormbKy BKMag B CyMMy BHOCST TOMbKO T€ BMMSIOLLME BEMUYMHBI, ONA KOTOPbIX OLHOBPEMEHHO
BbinonHsTea ycnosuss S dgr#0n G 8z;#0 | To npu otcyTcTBUM OBLMX BENMYMH, BXOASLLMX B
BbIpaXKeHWe Kak ana &, Tak u aAns (3, kosapuauus 6yaeT pasHa Hymio.

OueHKy KoabdMUMeHTa koppensiumuM  #iX),%2) AnAa  OueHoK X M X3 MonydvalT U3
1(x,%2) [opmynbl (F.2) m (14) c wucnonbs3oBaHnem copmynbl (F.1) ans BbuMcreHns #i(x() u

aHarnorMyHon et popmyribl Anst BbluMCTeHNst (X3} ; cm. Taiwke copmyny (H.9) B H.2.3]. BoamMoxHbi

crnyyau, Korga oueHka KoBapuauuuv ONns OUEeHOK ABYX BXOAHbIX BenuuunH OyaeT Bkmoyatb B cebs u
COCTaBNSAOLLYI0, 0BYCITOBNEHHYO CTAaTUCTUYECKOW CBA3BI0 MEXAY BXOOHbIMUM OueHkamu [cMm. chopmyny (17)],
N COCTaBnsoLLYt0, 06YCNOBNEHHYIO OOLLMMN BAUSIOLLMMUN BEMMYMHAMM, KaK B HACTOSLLEM NyHKTE.

Mpumep 1 - dmanoHHbIl pesucmop £; ucronb3yrom 0551 00HO8PEMEHHO20 ornpedeneHust
cunbl moka [ u memnepamypbl { . 3Ha4yeHue cusibi MOKa mnosy4arom, usMepsis UYugposbiM

80J/IbMMEempOM pa3HOCMb NMomMeHyuUasioe Ha KiieMMax 3maJiOHHO20 pe3ucmopa, a memMmnepamypy -
nymemM u3MepeHUsi ¢ NMOMOWbLIO Mocma YumcmoHa U amalsZioHHO20 pe3ucmopa cornpomuersieHusi

£ (£) kanubpoeaHHO20 pe3ucmueHo20 Oamyuka memnepamypbi, Ol KOMOPO20 COOMHOWEeHUe
Mexx0y memnepamypol u cornpomuesieHueM & Ouana3oHe 15°C =i = 30°C onpedensemcs

ebIpaXeHUeM i = aRf (fY—i, 20e @ u Iy - useecmHbie KoHcmaHmbl. Takum o6pa3oM, 3HaYeHue
cunbl moka nonyyatom o copmyne {=F¢/Ks | a memnepamypbi - no copmyne

= ap (f,]lf?.fv —tp, 2de [if) - omHoweHue F;it)! Ry, usmepenHoe c nomouwibro Mocma Yumcmona.

lNockonbKy ons usmepsieMbix 6eJIUYUH | U { obwell siensiemcsi MosibKO enusiowasi eesiuqduHa

Kw, mo coanacHo ¢popmyne (F.2) ebipaxeHue Ons Kogapuayuu Mexdy OUEeHKaMu 3Mmux 6esTUYUH
6ydem umemb eud

a ag v . 2. 13 2(+g) 3
(1= 2002 (Rey=| - 25 |[2ap%erg P (Re)= 22T, 2 (R
Ry dy; R R3 :

(Ans ynpouwjeHusi 3anucu € 0aHHOM MpuUMepe UCMOoJIb308aHbl OOHU U me Xe CUMEOoJsbl Onsl
0603Ha4YeHUs1 8e/TUYUH U UX OYEHOK.)

Ans nonyyeHusi 4ucsioeol OUeHKU Koeapuauyuu 8 rosy4YeHHyro dhopmyny cnedyem
nocmagume 3HayeHusl U3MepsieMbIX @eNuYuH [ U { u 3HavyeHus Fgu u(fg), npueedenHble e

ceudemennbcmee o KanubpoeKke 3mMasioHHO20 pesucmopa. EduHuuell usmepeHus (I.f) 6ydem

A-°C, nockonbKy pasamepHocmb [ Rl f Rfv ] paeHa edunuue.

Hanee npednosnoxum, ymo Hekomopasi eefluduHa F cesi3aHa ¢ 6XO0HbIMU eesludUHamu f U

t coomHoweHuem = ('l 2 f{(Tg+18), 2de Chu T - useecmHble KoHCmMaHMbI ¢ NpeHe6pPeXuUMo

ManbiMu HeonpedesieHHocmaMmu [m.e. uz(CD} =0, uz(’f’n)= 0]. Toeda e coomeemcmeuu c
¢gpopmynoii (13) (cm. 5.2.2) ducnepcusi F Moxem 6bimb ebipakeHa 4Yepe3 ducrepcuu [ u i U ux
Koeapuauuro rno ¢popmyne

HE(P):4HE(J)_4 u(le) 12 (8)
22 WL+ (ot

Aucnepcuu 22 (I u 22 (f) nmony4yarom, npumeHsia ¢opmyny (10) K COOMHOWEHUSIM
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I=VgiReu t=aP?()RE -t
wt (D12 = W) IVE +u* (Rg) RG>

w2 () = A+ 2wt (B B2 + 40 + 1) ud (Ry) 1 RS

30ecs dnsi npocmomsbl npedrnosiazaemcsi, 4YmMo HeornpedesIeHHOCMSMU KOHcCmaHm in u
@ MakKxe MOXHO npeHebpeyb.

MonyyeHHbie ¢hopmysibl MOXHO paccMampueamb KaK OKOHYamesibHble, MOCKOJIbKY OUEHKU
2 (el u 2 (f) MoxHO nonmy4yumb no pe3ynbmamam [06MOPHbIX CYUMbI8aHUU MoKa3aHul
eo/lbmmempa U Mo8MoOpPHbLIX U3MepPeHUll ¢ MoOMOoWb0 Mocma YumcmoHa. Pasymeemcsi, 8 oueHKu
HE(VS:I u u2(|3]| do/mkHbl 6bImb  MmalkKe 6KII0YeHbl cocmasnsiiowue HeorpedesieHHocmu,

cesi3aHHble C U3MepumesibHbIMU npubopamu (eonbmMemp U Mocm YumcmoHa) u memodamu
usmMmepeHull.

lMpumep 2 - B npumepe npumeyaHusi 1 k 5.2.2 npednosioxumM, Ymo ypasHeHuUe Kaslubposku
Kaxdo2o0 pesucmopa umeem eud KF;=i;Re | 20e 3HayeHue koaghpuyueHma = u ezo

cmaHAapmHyio HeonpedesleHHOCMb i ) monyyarom Ha OCHo8e MoeMoOpPHbLIX HabrmodeHull. Kpome
mozo, npednonoxum, 4Ymo ;= 1 u 4ymo cmaHOapmHasi  HeornpeoesIeHHOCMb
%0 | npu6nusumenbHo 0oOHa U Ma e npu Kanubpoeke Kaxdo20 pesucmopa, m.e. i) & i) |
Toz0a 8 coomeemcmeuu c ¢opmynamu  (F.1) u (F.2 wmoxHO  nonyyums
2 ? (R = R%uz ('3 +u (Rg) u ulR;,Ry)= u? {(Rgy) . B coomeemcmeuu c cpopmynoli (14)
koaghhuyueHm koppensyuu s 106bIx d8yx peaucmopoe umeem eud
-1
2 C)

riR, R=ry =914+ ——— S
R L A L Yy R

Mockonbky u(Rg)iRg= 104, mo dns ui®)= 100-10 -5 nonyyaem 7 * 0,5; Ons
u(c) = 10-10~5 - 7 = 0,990; dns u(c)=1-10=% - 7; = 1,000. Budum, ymo ecnu () = 0, mo
ry > 1u ulR) —ulRs) .

MpumeyaHume - B obwem cnyyvae npu KanMbpoBkax METOOOM CPaBHEHMS, KaK B BblLENpMBEOEHHOM
npuMmepe, OLEHKM MapaMeTpoB KanubpyeMbix OObekToB OydyT KOPpPenupoBaHHbIMKW, W  CTENeHb
KOPPENMPOBAHHOCTN 3aBUCUT OT OTHOLLEHWUSI HEOMpPEeAEeneHHOCTH, BHOCMMOW MpoLedypo CpPaBHEHWS, K
HeorpegeneHHocTM JTanoHa. B Tex cnyyasx, korga, Kak 3TO 4acTo CriydaeTcs Ha  npakTuke,
HeonpeaeneHHoCTb MpoLeaypbl CPaBHEHUST MPEHEOPEXMMO Mana No CPaBHEHWUIO C HEOMPeOEerieHHOCTbIO
3TanoHa, k0aULMEHTbI KOPPENsLMN paBHbl eOUHULE, U HEONPEAENEHHOCTL OLEHKM NapaMeTpa Kaxgoro
Kannbpyemoro obbekTa coBnagaeT C HeONpeaeneHHOCTbIO aTanoHa.

F.1.2.4 HeobxooMmocTy yunTbiBaTh KOBapuauum wix, x J-]' MOXHO M36exaTb, ecrnu nepeonpenenntb
MHOXECTBO BXOOHbIX BEMMUMH AL{, A7, .., <37, OT KOTOPbIX 3aBUCUT M3MepsieMas BerMuMHa ¥ [cm.
cdopmyny (1)], BKMOYMB B HEro [JOMOMHUTENLHO B Ka4eCTBE HE3aBUCMMbIX BXOAHbIX BEMMUMH L'} Takue,
KOTOpble BMUSIOT Ha ABe U Goree BXOAHbIE BEMMUMHBLI UCXOOHOMO MHOXECTBA i1, 47, .., <. (Ons

YCTaHOBIEHNA BITMAHUA Qj Ha -X': MOXeT I'IOTpe6OBaTbCﬂ npoeseneHne cneumanbHbIX |/|3mepeH|/|l7|.) Tem He

MeHee B HEeKOTOpbIX CUTyauuax npegnodtuTenibHee COXpaHuTb KoBapuauuun, 4em yBenmymBaTb 4YUCIIO
BXOOHbIX BenNYMH. AHanornvHasi npouenypa MoOXet ObITb npMMmeHeHa npu BbldBI1€HUN KOBapI/IaLlI/II7I B
npouecce CTatMCTU4EeCKOro aHanuisa pe3ynbTatoB OAHOBPEMEHHbIX MOBTOPHbIX HabnoOeHNn BXOOHbIX
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BENUYMH [cM. popmyny (17) B 5.2.3], ogHako B AaHHOM CrlyyYae AOMOoMNHUTENbHO BBOAUMAN BernnumMHa byget
cneundgunyHon anst aHHON U3MEPUTENbHON CUTyaunn 1 He ByaeT MMeTb (PM3MYeCcKon Npupoabl.

lMpumep - Ecnu e npumepe 1 u3 npedbidyuje2o NyHKMa e ypasHeHue 0151 = 8Mecmo 8X00HbIX

eenuyuH f u { modcmasums ux 3agucumocmu om £y, mo oHo npuMem eud

CoVé
F=— 3 ]
RS[TD +|:I|3 (i)RS—ﬁD]'

U Koppensauyus 8XOO0HBLIX 8eJIUYUH fu f,6ydem UCKJTO4YeHa 3a c4Yem uUx 3aMeHbl Ha eeJ1U4YUHbI VS,

Eeu f. MNockonbKy Hoeble 6X00HBIE 8eNTUYUHBI SIGSIIOMCS HEKOPPEUPO8aHHbLIMU, MO AUCHEPCUID
L' MO)xHO nosy4yums no ¢ghopmyiie (10).

F.2 OueHnBaHMe cocTaBnAOLWENn HeonpeaeneHHoCTU ApyruMun cpeacTteaMmu (OueHUBaH1Me Tvna
B)

F.2.1 Heo6xogumocTb nony4yeHnsa oUeHOoK no Tuny B

Ecnm 6bl namepuTenbHas nabopaTopusi pacnorarana HeorpaHU4YeHHbIM BPEMEHEM U pecypcami, TO
oHa Mmorra Gbl MPOBECTU MCHepPnbIBaloLWME CTAaTUCTUYECKME MCCIeQ0BaHNS KaXKaoro MbICIIMMOrO UCTOYHMKA
HeonpeaeneHHoCTN, UCMoSb3ys, HanpuMmep, pasHble MoAenM W Tunbl NpubopoB, pasHble MeToabl U
npoueaypbl U3MEpPEeHWUid, pasHble annpoKCUMaLMK TEopeTUYeckKNX Moaener uaMepeHuin. B atom criyvae
HeonpeaeneHHoCTN, CBsi3aHHble C 3TUMW  WUCTOYHMKaAMKM, MorfM 6bl OblTb  OLEHEHbl MOCPEACTBOM
CTaTUCTUYECKOro aHanusa psiga HabroAdeHuA, U Ons HeornpeaerneHHOCTM KaXOoro MCTOYHMKa Obino Obl
MosflydeHo BbLIOOPOYHOE CTaHOApTHOe OTKMOoHeHWe. [pyrMMu crioBamu, [Ofsi BCEX COCTaBIISIOLMX
HeonpeaeneHHocTU Obinv Obl Nomny4YeHbl oueHkn no Tuny A. lMockonbKy B peanbHOCTM Takas cuTyauums
HeOCYLLIECTBMMA MO 3IKOHOMUYECKMM COODpaKeHUsIM, ps COCTaBMSAOLIMX HeonpedereHHOCTU [0SKeH
oLleHVBaTbCS ApyrMMu, 6ornee npakTUYHbIMK CnocoGamu.

F.2.2 To4yHO M3BeCTHbIe pacnpeneneHus
F.2.2.1 PaspeweHune umdposoro npnbopa

OfHMM 13 UCTOYHMKOB HeONpedeneHHOCTM, ODyCrnoBNEHHbIM MpUMeHeHWeM uMdpoBoro npubopa,
SBNSIETCA paspelleHne €ero nokasbiBalLWero ycrponctea. B yactHoctn, paxe ecnu Bce MNOBTOPHO
CUATbIBAaEMbIE MOKA3aHNSA UOEHTUYHbI, HEONPEAENEHHOCTb M3MEPEHUN, CBsA3bIBaeMasi C NMOBTOPSIEMOCTLIO,
He OyOeT paBHa HyIitO, MOCKOMbKY OOHOMY M TOMY >Xe MOKas3aHWio Mpubopa COOTBETCTBYET HEKOTOPbLIN
AmnanasoH BXOOHbIX CUrHaNoB NpuMbopa M HEKOTOPbLIA MHTEepBan 3Ha4YeHWUIA NokasbiBaeMOoW BEMNUYUHBLL Ecnin
nokasbiBalolllee YCTPOMCTBO MMEET paspelleHne Hx , TO 3HayeHue M3MepseMoro napameTpa BXOLHOro
CurHana, Bbi3blBalOLLIEro nokasaHve npubopa .Y, MOXET C paBHOW BEPOATHOCTHIO MpUHagnexarb nobon

TOJdke uHTepBana oT Y — fxf2 oo Y4+ &x/f2 . YKasaHHbIi napameTp, Takum 06pasoM, MOXET ObiTb

onvcaH NpsAMoyrofibHbIM pacnpeneneHnem (cm. 4.3.7 n 4.4.5) wnpuHbl Gz ¢ gucnepcuen 5 = (Bx]g f12n

CTaHAapTHOI HEOMpPeAEeneHHOCTbIo Ans No6oro nokasanus @ = 0,258x |

CnepoBartenbHo, NokazaHue an6opa 051 B3BELUMBAHUS C LMPPOBLIM MOKa3biBaKOLLMM YCTPONCTBOM,
eaunHuUa nocnegHero paspana KoToporo CooTBeTCTByeT 1r, nmeer aucnepcuio, 06yCJ'IOBJ'IeHHVIO KOHEYHbIM

paspeLIeHnem npuGopa, paBHyIo 12 = 1/1212 1 CTAHIAPTHYIO HEOMPEAENEHHOCTb # = 1/ /12 =0,29T.

F.2.2.2 TucTepesuc

AHanorMyHasi HeonpegeneHHOCTb MOXET ObiTb CBA3aHa C HEKOTOPbIMW BUAAMU McTepesuca. Tak,
pasHuua (Ha M3BECTHOE (PMKCUMPOBAHHOE 3HAYeHWEe) B MokaszaHusx npubopa mMoxeT 6GbiTb obycrnoBneHa
€ONHCTBEHHO TEM, YBEMWYMBAIOTCS WM YMEHbLUATCA MOCrefoBaTernbHble 3HAYeHUs1 M3MepsieMoNn
BENMMYAHbL.  [1oGpPOCOBECTHLIN ~ onepatop  MNPUMET BO  BHMMaHue  HanpaBleHUWe  U3MEHEHUS
nocrieqoBaTenbHbIX MOKa3aHWA WM BBELAET COOTBETCTBYIOLLYHO mMonpaeky. OpHako HamnpaereHne 3TuX
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N3MeHeHNn He Bcerga HabnigaemMo: MOryT CyLLeCcTBOBaTb CKpbITble konebaHusa curHana BHyTpu npubopa
OTHOCUTENbHO TOYKM PaBHOBECUS, MO3TOMY pe3yfibTUpYoLee nokasaHne GydeT 3aBUCETL OT TOro, B KakoM
HanpaereHnMn GbiIo CoBEpPLLEHO nocneaHee konebaHue nepes AOCTUXKEHNEM paBHoBecus. Ecnm gnanasoH
pa3bpoca noka3aHuin, OOYCMNOBMEHHbIX MCTEPE3MCOM, COCTaBnsieT §Hx , TO JAUCMepcusl, Kak U B

npeablayLiemM crnydae, 6yaer pasHa 32 = (E.sz {12 , a cTaHpapTHas HeonpeaeneHHocTb - & = 0,298x

F.2.2.3 BbluncneHns ¢ KOHEYHOM TOYHOCTbIO

NCTOYHMKOM HEOMNpedeneHHOCT MOXET Takke ObiTb OKpyrneHue umm otbpacbiBaHve Mragwmnx
paspsifoB YMCEN MPU KOMMbIOTEPHBIX BbMUCIIEHUSIX. PaccMOTpUM, Hampymep, KOMMbloTep C AJIMHON croBa
16 6uToB. Ecnv B Mmpouecce BbIYUCIEHWA YMCINO Takoi ONMHbI BbMUTAETCH U3 4Mcha, OTNMYaloLerocs
TOMNbKO MNaAWnM paspsaoM, TO pe3ynbTaToM BbluMTaHus OyaeT oguH 3Hadalmin 6uT. MogobHble cuTyaumm,
MosiBfieHMe KOTOpbIX TPYAHO NPOrHO3MPOBaTb, MOryT HabMoAaTbCs Npy paboTe anropuTMoB, NPMBOASLLMX K
pelleHnto  Mnrnoxo o6ycrnoBneHHbIX cucTeM. MOXHO MOMyYnTb  3MMUPUYECKYIO  OLIEHKY — TaKoW
HeonpeaeneHHoCTH, YBeNMUYMBas Ha Marble NMpupalleHns 3HaYeHne BXOAHOM BeSMuYMHbI, B Havborbluei
cTeneHn onpedensiolleli pesynbTaT Ha BbIXOAE M UMEKLLEN C HUM JIMHENHylo CBA3b (Takas BenuyuHa
CYLLECTBYET BO MHOMMX MpPaKTUYeCKUX 3agayax), A0 Tex Mop, Nnoka He OydeT MofyYeHo W3MEeHeHue
BbIXOAHOWN BEMWYUHBL 3TO W3MEHEHWE BbIXOOHON BENUUUHBLI  Fx MOXHO TMpUHATL 33 Mepy

HeonpeaeneHHOCTU BbIXOAHOW BenmunHbl. COOTBETCTBYIoLaa aucnepcus 6yaet paBHa w? = (5}:}2 i1z, a

CTaHOapTHas HeonpedeneHHocTb - & = 0,298x

I'IpmmeanMe - npOBepMTb nosly4eHHyr OUEeHKYy HeonpeaeneHHOCT MOXHO MnyTeM CpaBHEHUA
pesynbTara BblHMUCIIEHNA C aHalornM4yHbiM Pe3yribTaTOM KOMIMBHTEPHOro BbIHYMUCIEHUA MNMPpU CYyLLeCTBEHHO
YBeﬂMHeHHOVI annHe cnosa.

F.2.3 3ammcTBOBaHHasA uH¢opmaLmsa 0 BXOAHON BENUYNHE

F.2.3.1 3aumMcmeosaHHbIM 3HAYEHNEM BXOOHOW BErNMYUHBLI SBMSIETCHA TO, KOTOPOE MOMy4eHo He B
XO4€e [OaHHOro M3MEepeHusi, a U3 APYroro UCTOYHWKA Kak He3aBucuMMasi OLleHka. YacTo MCTOYHMK, OTKyda
OCYLLECTBNAETCH 3aMMCTBOBaHME, MOMUMO CaMOro 3Ha4YeHUs BerUYUHbLI COAEePXUT U UHJOPMaLMio O ee
HeonpeaeneHHocTn. Hanpumep, HeonpegeneHHoCcTb MOXeT OblTb ykasaHa B BuMAe CTaHOAPTHOro
OTKMNOHEHUS, KaK 3HayYeHWe BeNMuUMHbI, MNPOMNOPLIMOHANbHON CTaHOAPTHOMY OTKIOHEHMIO UMK Kak
MonyLuMprHa UHTepBarna, KOTOPOMY COOTBETCTBYET HEKOTOpbI YpoBeHb AoBepusi. MoryT OblTb yKasaHbl
TalKKe BEPXHAS U HUKHAS rpaHuLIbl, B Npeaernax KoTopbIX JOMKHO HaXoaMThCs 3HaYeHne BenuuumHbl. MHoraa
WCTOYHMK MOXET He CoAepaTb HMKaKoW MHAOopMaLMM OTHOCUTENbHO HeorpeaerneHHocTn. B atom cnyyae
Mpy  UCMOMb30BaHWN  3aMMCTBOBAHHOIO  3HAYeHUS] BXOOHOM BEMWYMHbI  HEOBGXOAMMO  MPUMEHUTb
COOCTBEHHbIE 3HAHUSA ANS OLEHWBaHAS ee HeonpeaeneHHOCTU, ucxoas U3 pusndeckix coobpaxeHuin o
BenMYMHe, HadeXHOCTU UCTOYHMKE MHGOPMAaLWK, OLEHOK HEeONpPeaeneHHOCTU AN aHaNorMyHbIX BEMWUYUH B
OPYMMX NPaKTUYECKNX NPUIOXKEHUSX U T.4.

MpumeyaHme - PaccMoTpeHne HeonpeaeneHHoCT 3aMMCTBOBAHHOIO 3HAYEHNS BKITOYEHO B pasgen,
roe paccmarpuBaeTcs oueHuBaHue Tuna B, Tonbko no coobpaxeHnsam ynobcrea. Coobliaemas CTOPOHHUM
WMCTOYHUKOM HeonpeneneHHoCTb Morna BkrodaTh B cebsa cocTaBnsiiome, Ans KOTopbIX Obinn nomyYeHbl
OUEHKM Mo My A MM oueHkn kak no Tmny A, Tak u no tmny B. lNockonbky Ons pacdeta cymmapHOn
CTaHO4apTHOW HeonpederneHHOCTU HENPUHUMNNANbHO, Kak Obiniv Nosy4YeHbl OLLEHKM ee COCTaBNSoLMX, TO U
nHdopMaumst o cnocobax MnonyyYeHUs OLEeHKM HeonpeaeneHHOCTN 3aMMCTBOBAHHOMO 3HAYEHNS He SIBMSIETCS
CYLLLECTBEHHOW.

F.2.3.2 Hekotopble  kannbpoBodHble  nabopatopuyv  MPUHAIM NPaKkTMKy  BblpaXeHns
"HeonpeaeneHHoCTU" B BUOE HMXKHENW N BEPXHEW rpaHuu, onpeaensiowmx MHTEpBan C Tak HasblBaeMbiM
"MWHMMarnbHbIM" ypOBHEM A0BepUs, Hanpumep, "He meHee 95%". 3TO MOXHO paccMaTpuBaTb Kak npumep
npegcTaeneHns HeonpedeneHHocTn "¢ 3anacom" (cm. E.1.2). OueHky HeonpedeneHHOCTW, 3asiBNEHHYHO
Takum obpa3oM, Hemnb3s 6e3 JononHUTENbHON MHdOPMaUMM O cnocobax ee BbluMCEHNS Npecbpa3oBaTth B
CTaHOapTHYK HeonpegeneHHocTb. Ecnu Takas mHopMauus MMeeTcs, TO OLEeHKa HeonpeaereHHOCTU
MOXeT OblTb nepecyMTaHa B COOTBETCTBUMM C HacToAawum Pykogeodcmeom. B npotmBHOM criyyae
HeobxoamMmMo ByaeT NPOBECTVM HE3ABUCHMMYHO OLIEHKY HEOMNMPEAENEeHHOCTM Ha OCHOBE MOObLIX MPUTogHbIX A1
JaHHOW Lenn cBeageHuin.

F.2.3.3 WHorga HeonpeaeneHHoOCTU npeancraBnAllT B BuAEe MaKCMMalibHbIX FpaHuy, B Mnpeaenax
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KOTOPbIX, KaK YTBEPXOAT, HaXxoaATCA BCe 3HAYEHMs1 BENMUMHbL. B Takux criydasx obbl4HO npegnonarator,
4YTO 3Ha4YeHVUs BEMMYMHbI B MNpegenax AaHHbIX rpaHuL, SBMAKTCA PaBHOBEPOATHLIMM (MPAMOYrofbHOe
pacnpegeneHue BepoATHOCTeNn). Ho gaHHoe npeanonoXeHne He cregyeT WCNonb30BaTb, €CrM eCTb
OCHOBaHMS OXMAaTb, YTO 3HAYEHMs], XOTS U HaxoAasLWwmnecs B npefenax rpaHny, Ho 6rnmskme K HAM, MeHee
BEPOSATHbI, YeM Onm3kme K LEeHTpY OMpedensieMoro Mmu vmHTepana. [MpsMoyronbHomMy pacnpeneneHuto

NONyLUMPUHBI ¢ COOTBETCTBYET AMchnepcusa a 273 a HOpMarbHOMYy pacnpefdeneHnto, Ans KOToporo
i SIBNAETCA MOMOBUHOM LUMPUHBLI MHTEpBana ¢ OoBepuTenbHOM BepoATHOCThio 99,73%, cooTBeTCTByeT

avcnepcus a< /9. MpeacTaBnseTcs pasyMHbIM BbIOPaTh KOMMPOMUCC MEXOy 3TUMU ABYMS 3HAYEHUsIMM,
Hanpumep, caenas NPeanonoXeHne O TPeyronbHoOM hopMe pacnpederneHns BeposaTHOCTEN, AN KOTOPOro
avcnepcusi cocTasnsieT a2 /6 (cm. 4.3.9 n 4.4.6).

F.2.4 NU3mepsieMble BXOoAHbIE BENTUYUHBI
F.2.4.1 EanHnyHOEe n3mepeHne kanmbpoBaHHbIM CPeacTBOM M3MEPEHUI

Ecrm oueHka BXogHOW BenUYMHGI nonyyeHa B pe3ynbTare eaunHU4YHOro HabnogeHuss ¢
ncnonb3oBaHMeEM cpeacresa M3MepeHud, KaJ'IVI6pOBaHHOFO Nno 3TanoHy C Maromn HeonpegeneHHoCTbo, TO
OLleHKa HeonpegeneHHOCT B OCHOBHOM 6y,u,eT CBA3aHa C MOBTOPAEMOCTbIO pe3yribTaToB MSMepeHVIVI.
OueHka ancnepcun ona noBTOPHbIX I/I3MepeHI/II7I C nomMoLllbio AaHHOro cpenctea M3mepeHv||71 MOXeT ObITb
nonyyeHa B Xode npeaLlecTtByroLnx HabrogeHnn. Ecrm pe3ynbraTbl TakuUX M3MEPEHNIN OTNNYaKOTCA OT
I'IOJ'Iy'-IGHHOVI OLEHKN BXOOHOW BENUYMHbLI, HO AOCTATOMHO OnM3kM K Hel, To YKa3aHHaa OoueHKa ancnepcumn
MOXeT ObITb npuMmeHeHa K BXOOHOW BenuuuHe. Ecrn cBegeHua o npegLwecTByoLNX Hab o geHNsIX
OTCYTCTBYHT, TO OLEHKY cocTaBnsoLen HeonpeaeneHHoCcTn ana 0aHHOM BXOAHON BENMUYMHbI cnenyet
OCHOBbIBAaTb Ha XapakTepuctnkax wucnonb3dyemMoro cpencrtea M3MepeHI/II7I, Ha OuUeHKax agucnepcuu,
NOJTy4€HHbIX C NPUMEHEHNEM aHallOrM4HbIX CpeacTB |/|3mepeHm7|, n TOMY nogobHom I/IHCbOpMaLI,VIVI.

F.2.4.2 EAVHWYHOE M3MepeHne NOBEPEHHBIM CPEACTBOM U3MeEPEHUI

CBMOeTensCTBOM O KanubpoBKe WM OOKYMEHTAUMEN C ykasaHMeM pearibHbIX METPONOrmyeckmx
XapakTepuCcTUK CHabXalT He Bce cpeactBa mamepeHun. OgHaKo MX MNPOM3BOAAT B COOTBETCTBUAM C
onpefeneHHbIMK cTaHaapTaMu (TEXHUHMECKUMM YCIOBUSIMA) U UCNbITLIBAOT (M3roTOBUTENb MU TPETbE
NMUO) Ha COOTBETCTBME XapakKTepUCTUK TpeboBaHMsM 3TUX CTaHOaApTOB. TakMe cTaHgapTbl cogepxat
TpeboBaHMS K METPONOMMYECKM XapaKTEPUCTNKaM, YacTO B BUAE MAKCMMaribHO AOMYCTUMbIX OTKITOHEHWUMN
3TUX XapaKTepUCTUK OT HOMWHanbHbIX. CooTBeTCTBME TPeboBaHUAM MNPOBEPSIOT B WCMbITAHUSX MNyTEM
CPaBHEHNSA C 3TanoOHHbIM CPEOCTBOM WM3MEpeHUsi, AMS KOTOpPOoro OObiMHO B CTaHAapTe yKa3biBaloT
MakCUMarnbHO [OMYCTUMYK0 HEONpeaeneHHOCTb U3MEPEHUS ero MEeTPOSIOrMYECKON XapakTepucTuri. JTa
HeornpeaeneHHocTb OyaoeT COCTaBHOM 4YacTblo  HEOMPEeOEeNeHHOCTUM  U3MEPEHUS  METPOSIOrMYECKom
XapaKTEPUCTMKN UCMBbITYEMOrO CPeACTBA M3MEPEHUN.

Mpu oTcyTcTBUM UHGOPMaLUmM 00 OTKIIOHEHUWM pearbHOM METPONIOTMYECKON XapaKTePUCTUKA
cpencTBa M3MEPEHUI OT HOMMHANbHOW CrefyeT WUCXOOUTb W3 MNPEeAnofiokeHWsi, YTO 3HAYEHWUst IToW
XapakTepUCTUKM pPaBHOMEPHO pacnpefenieHbl B npefenax [onyCTUMOro OTKIOHEHWUS, MNpeanvucaHHoro
cTaHgaptoM. OfHako cpencTBa M3MEpPEeHUA HEKOTOpbIX TUMOB 06rafaroT Tako OCOOEHHOCTbIO, YTO 3T
OTKMOHEHMUS!, HanpuMMep, BCeraa MOnoXUTENbHbl B O4HOW YacTu M3MEpPUTENbHOro AuanasoHa M Bcerda
oTpuuaTtenbHbl B Apyron. B psge crnyyaeB cBedeHUss O MOAoGHbIX OCOGEHHOCTSX  XapaKTepuUcTUKU
cofepxaTcs B CamoOM CTaHAapTe.

F.2.4.3 KoHTponupyemble BENn4YmHbI

Kak npaBuno, npu npoBedeHUW W3MEPEHU WX YCMOBUS SIBNSIOTCA 3adaHHbIMU U LOMKHbI
COXPaHATbCA HEM3MEHHbIMM B MpoLecce HabniogeHuit. Hanpumep, M3MepeHUst MOryT BbIMOMHATLCS Ha
o6pasue, NoMEeLLEeHHOM B BaHHy C MepemellvMBaeMbiM MacrioM, Temrnepatypa KOTOpOro perynmpyercs ¢
MOMOLLbI TepMocTaTa. TemrepaTypy B BaHHOM MOXHO M3MeEpsiTb TEPMOMETPOM B MOMEHT KaXOoro
namepeHuss Ha obpasue, HO €cnu 3Ta TemnepaTypa NepuoaMYeckM M3MeHSIETCS CO BpeMeHeM, TO
Temnepatypa obpasua B MOMEHT M3MEPEHUs MOXeT He coBnadaTb C TOW, YTO MoKasbiBaeT TepMOMETP.
Pacuet koneGaHuii TemnepaTtypbl obpaslia U Ux AUCNepcMn Ha OCHOBE TeopuM Tenronepeaayn BbIXOAUT 3a
paMKu HacTtosAwero Pykogodcmea, HO B MoGOM Criyyae WCXOAHBIMW AaHHbIMMA NS Takoro pac4yeta
ABMAOTCA U3MEHEHUsI (MU3BECTHbIe UMK NpeanonaraeMble) TemrnepaTypbl B BaHHoW. HabnoaaTte 3a aTmm
N3MEHEHUSIMA MOXHO TMpW  MOMOLUM YYBCTBUTEMBHOTO TEPMO3NIEMEHTa U YCTPOMCTBa perucrpauum
Temneparypbl, HO €CIM OHU OTCYTCTBYIOT, TO MOXHO MOMYyYnTb NPUBIN3UTENBHYO OLIEHKY M3MEHEHUI, 3Has
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NPUHLMN PerynnpoBaHms TeMnepaTypbl TEPMOCTATOM.
F.2.4.4 AcummeTpuryHble pacnpeaeneHnsi BXOOHbIX BENMYMH

B psge cnyydaeB Onsi BXOQHOW BEMUYMHBLI MMEETCS TONMbKO OAHO FPaHUYHOE 3Ha4YeHue, U Bce
BO3MOXXHblE peann3aummn 3Tol BENMMYUHBI HAXOOATCSl OT Hero no o4Hy CTOpPOHy. Hanpumep, npu namepennn
HEKOTOPOW MOCTOSIHHOM BBLICOTbI /3 (M3MepsdeMast BenuuMHa) crtonba M»MOKOCTM B MaHOMETpe OCb

N3MEPUTESNILHOrO YCTPOMCTBA MOXET OTKMOHATLCSA OT BepTMKanu Ha Hebonbwoi yron . Mpu aTom
nokasaHue j M3MepuTenbLHOro ycTpoicTea Byaer Bcerna 6omblue, YeM j . Hukakme 3HauyeHUs MeHblume,
Yyem j; , HEBO3MOXHbI. OTO OBGYCMOBNEHO TeM, YTO % PaBHO MPOEKUUW [ Ha BEPTMKANbHYK OCb, T.e.

=Iicosf, a cosP= 1. OTOT apdeKkT, MMELWMn HasBaHMe "KOCMHYCHasi MOrpeLLHoCTb", MOXeT
nposiBNATLCA U UHbIM obpaszom. Habniogaemon BenMMUMHOM F MOXET ObiTb MpPOeKUuMs M3MepsiemMon
BENMUUMHbLI %', T.e. f=j'cos[p, TOorda pesynbTar usamepeHus Bcerga Oyaer MeHbwe WU3MepseMon
BENMUYNHBI.

Ecrm BBECTM HOBYIO NepeMeHHyo & =1—rcazf3) 1o, nonaras =0 umm § << 1, Kak 9T0 0BbIYHO U
MMEeeT MEeCTO Ha MPaKTUKe, MOXKHO MOSY4YnTb ABE pasHble U3MepPUTENbHbIE CUTYaLUNN:

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

A= T(1+8), (F.3b)

roe f- Hamnydlwasa oueHka [, aBngwowasaca cpeaHum apmcpmemqecmm no # He3aBUCUMbIM NMOBTOPHbIM

HabntoaernsM £ BeNUUMHbI [ C OLEHKOM aucnepcum uj (f) [em. dbopmynibl (3) 1 (5)]. Takum obpasom, 13
dopmyn (F.3a) n (F.3b) crnegyeT, 4TO ANS NOMyYEHUA OLEHKM } unn jz' HEOBXOOMMO 3HAaTb OLEHKY
nonpaBoYHOro koadpduumeHTa &, a Ans NonyyYeHms CyMMapHOW CTaHOapTHOW HeomnpeaeneHHOCTM OLLEHKU

J1 M ji' HeoBGxoOoMMO 3HaTb uz(ﬁ) - oueHky aucrnepcun & . KoHkpeTHee, COBMeCTHOe MNpUMeHeHue

dopmynel (10) n dopmyn (F.3a) n (F.3b) no3sonser nonyuuTb crnegytowme opmynbl Ans onpeaeneHns
2 20

ma(en uz ()

ul = (1F8%u(N+1%4%(8) (F.4a)
nnn

ul wu(H+1%u%(5). (F.4b)

[B bopmyne (F.4a) s3Hak F o3Ha4yaeT MUHYC ANS u,;j‘ (#1v nnoc ans HE (A1

YUTobbl NOMy4NTb OLLEHKN MaTeEMaTUYECKOrO OXUOAHUS U OUCNEPCUN BEMUYUHBI & NPeanonoXnuM, YTo
Ha MOJIOXXEHNE OCK YCTPOMCTBA, UCMOMb3yEMOro Ansi UBMEPEHUS BbICOTbI CTONDA XMOKOCTU B MaHOMETpE,
HanoXeHa MexaHMyeckas CBS3b, NO3BONSAIOLLAA 3TON OCM OTKMOHATLCS OT BEPTUKANW Ha yron [ Tonbko B
HEKOTOPON (PMKCMPOBAHHON BEPTUKANbHOM MAOCKOCTU, WU YTO pacnpegerneHne 3HavyeHuir yrna HakmoHa
[>OTHOCMTENLHO HYMEBOro MaTeMaTUYECKOrO OXWUAAHWS ABMSIETCA HOPManbHLIM C AVCNepcueit .32. XoTs
[FMOXeT NpMHMMAaTL Kak MOMOXWTENbHbI, Tak U OTpULIATENbHbIE 3HaYeHns], BermuHa © = 1— cos 3 6yger
MONOXMTENbHOM ONs Bcex 3HadeHun [, Ecrm cHsTb yCrnoBME MeXaHUYecKoM CBS3W Ha MOMoXeHue ocu

r|p|/|6opa, TO ee yromn C BepTVIKaJ'IbHOI7I OCbHO 6y,u,eT N3MEHATBCA B Mnpepernax HeKoOTopOoro TenecHoro yrna,
onpegendaeMoro nOMMMO OTKIMOHEHUA OCKU an|60pa OT BepTuKann Ha yron BTalOKe N3MEHEHNAMN €€

asumyTalribHOro yrmna, HO B Takomn p.BymepHon cucremMe KoopaguHat 3Ha4denHuA B NPUHUMAKOTCA
NONMOXNTENBbHLIMMW.

MpW HaNMMYMM MEeXaHM4ecKo CBSA3N (MBMEHEHUM HanpPaBIeHNsi OCK NO OAHOM KOOPAMHATE) 3MEeMeHT
BepositHocTn 2 ([ (cM. npumedarme k C.2.5) nponopuvoHaneH [exp(—B°/202)]dp , a npn ee
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OTCYTCTBMM (M3MEHEHUW HanpaBrieHUst ocy Mo [ABYM KoopauHatam) - [exp(—BEIEGE)]sin Pdf3. YTobbI
BbIBECTW BbIPaXXEHUSA Ons MareMaTMyeckoro OXMAaHMsa M OMCNepcunM & U UCMOoNb3oBaTb UX B GpopMyriax
(F.3) n (F.4), Heo6X0mMMO 3HaHMe (OYHKLMM MIIOTHOCTU BEPOATHOCTEN P (&) ANs AByX yKa3aHHbIX Cry4Yaes.
Ee nerko nony4nTb, BOCMOMb30BaBLUNCHL TeM, YTO yron [man u B pasnoxeHusx & =1—cosfu sin B8 psag
no [ MOXHO OrpaHMuMTBCA  TOMBKO  YnieHamy  HM3LWero nopsaka  MmanoctM.  JTo  gaet
o= [32 i sjn[?; = [?, = JE. Takum 0b6pa3om, pyHKLUKN NNIOTHOCTM BEPOATHOCTM ByayT umetb BUg

1

2
o) = —&fo
2 - naexp( ) (F.5a)
ONs cryyasi ¢ HanoXXeHHON MexXaHM4YecKol CBSA3bi (OHOMEPHOrO ABUMXXEHMS) U
1 2
p(@:l - ?EXP':_E'I o :' (F.5b)

Ana cnydvas 6e3 MexaHU4YecKon CBA3KN (ABYMEPHOro ABUXKEHUS).
[}

Mpy 3TOM BLINOMHAETCS yCroBMe gp(ﬁjda =1

N3 dopmyn (F.5a) n (F.5b) BugHo, 4To Hambonee BeposiTHas monpaBka & B 0bomx crnydasix byaer

paBHa HyIo, B TO BPEMS Kak ee MaTemMaTU4Yeckoe OXvaaHue U AMcnepcusi CocTaBnsioT AN O4HOMEPHOro

ABWXEHUs H(8) = G*i2n var(0) = o/ 2 cootBeTCTREHHO, @ AN [IBYMEPHOrO ABMXXEHUS - H(&) = o1

var(d) = o™ COOTBETCTBEHHO. Torga dpopmynbl (F.3a), (F.3b) n (F.4b) moxHo npeobpasoBaTthb K BUAY

B=I1-(d 2 (B (F.6a)
h'= f[1+(.:£f2}u2([3ﬂ)]; (F.6b)
ul () =ul ) =u? D+ @1 27%4 P, (F.6¢)

roe « npeacTaBnsieT cobor uMCno cTeneHel cBoboabl ABMXKEHUSA OCU cpeacTBa mamepeHus (4 = 1 unm

d =2), a #([3 - ctaHpapTHas HeonpeaeneHHOCTb pacnpefeneHns yrna [, npeacraensiowas coboi
HaUMyYLyl0 OLEHKY < , MOMYYEeHHYI0 Ha OCHOBE WMEILLencs MHMOPMauMm B MPeanonoXeHun o

HOpMarnbHOCTU 3akoHa pacnpegeneHns (oueHka no Tiny B). 3To npumep cnydvas, Korga OueHka
N3MepPSIEMON BENUYNHBI 3aBUCUT OT HeorpedesieHHOCMU BXOGHOW BENUYUNHBI.

Mony4eHHble dopmynbl (F.6a)-(F.6c) cnpaBeanuBbl ANs 4acTHOrO Cryyas, Korga pacnpepneneHve
[>HopmanbHO, ogHaKko aHanornyHble opMy bl MOTYT GbITb MOMYYeHbl ANA pacnpeneneHnii BeposTHOCTEN

ApyrMx BuAoB. Hanmpumep, ecnv MpuHSTb ONS |2 CUMMETpUYHOE MNpPSIMOYrofibHOE pacnpeneneHne ¢
BEPXHUMU U HWKHUMM rpanmuamn + g — Py cOOTBETCTBEHHO B Criyyae OOHOMEPHOrO ABUXEHUS U

+ £y u 0 COOTBETCTBEHHO B Cryyae [ABYMEPHOrO ABWKEHWS, TO MOXHO nonyunTb F{&) = B%fﬁ "

var( &) = Balff-lﬂ [Ns OHOMEPHOro ABWXeHus n E(5) = [35% fdun var(8) = BﬁlMB ANA  ABYMEPHOro
OBUXEHNS.

MpyMeyaHue - PacCMOTPEHHbIN MpUMep OTHOCUTCS K CUTYaLMSIM, KOra OrpaHUyeHne B pasnoxeHnm
dynkumn ¥ = (X, Aq...., X)) B pan Teitnopa uneHamMmu nepeoro nopsaka U npuMeHeHne opmynbi
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(10) HENPUMEHUMO U3-3a BIZIA HEMMHeHoCTU [, cos b # cos b (CM. npuMeyanme k 5.1.2 u H.2.4). Xota

BECb aHanu3 MOXHO 6bIfio MNOMHOCTLIO MPOBECTU AN NepeMeHHon [, BBeaeHne NnepemMeHHon & ynpocTuno
3apgauy.

OdpymM npumMepoM, Korga BCe BO3MOXHbIE 3HAYEeHUS BEeNUUMHbI Nexar Mo oAHy CTOPOHY OT
€0VHCTBEHHOrO rPaHMYHOro 3HaveHusl, ABNSAETCA onpeferieHne KOHLEHTpaLWMM KOMMOHEHTa B pacTBope
MEeTOAOM TUTPOBaHWS. KOHeYHyt TOYKYy TUTPOBaHWS ONpedensioT MO MOSIBIIEHMIO CuUrHamna uHaMkaTtopa.
KonunyecTBo peakTuBa, 006aBNEHHOrO Npy onpeaerieHnn KOHEYHOW TOYKMU, HAKOrAA He MOXET ObiTb MeHbLUE
TOro, YTO HeobXoAUMO AN MOSIBIIEHUS CUrHana, a MOXeT OblTb TONbKo Gonblue Hero. [peBbilieHve
KONM4YecTBa peakTMBa, HeoBGXOOMMOro ANs AOCTUXEHUS KOHEYHOW TOYKM, HeobXOAMMO Y4MTbiBaTb Mpu
obpaboTke OaHHbIX. B aToM M Opymx nogobHbIX crny4yasx M30bITOYHOE KONMMYEeCcTBO peakTuBa
paccMaTpvBaloT KaK CryYailHyl0 MepeMeHHyt0, KOTOpPOW MpUMMCLIBAOT HEKOTOpOoe pacnpenerneHne
BEPOSATHOCTEMN, MOCIe Yero HaxoasaT ee MaTemMaTUYeckoe oxXuaaHme u QUCrepcuio.

lMpumep - Ecnu npuHsmb, Ymo u3bbimok :z peakmuea pacnpedesieH PagHOMEPHO 8
uHmepeasne om Hynsi 00 gepxHell 2paHuubLl _, mo e2o Mamemamuyeckoe oxudaHue 6ydem pasHO

Cn/Z2, a ducnepcus - Cng {12 . Ecnu xe npuHamb, 4ymo ¢hyHKUUsi rriomHocmu eeposimHocmeli
umeem eud yce4YeHHO20 2ayCCOBCKO20 pacrnpedesieHuUss Ha UHMmMepeane 1<z zco , m.e

plz) =(ocymf 2)_1 Ex*lc:u(—z2 ! 262) , Mo Mamemamuyeckoe oxudaHue 6ydem paeHo i-j2{T , a

ducnepcus - o (1-2/m.

F.2.4.5 HeonpegeneHHOCTb, CBSA3aHHas C NOMpaBKoW No rpagyMpoOBOYHON XapakTepucTuke

B npumevann k 6.3.1 paccmaTpuBaeTcs Criyyail, Korga W3BECTHYIO MOMPaBKy & Ha 3HaYMMbIA

cuctematmiecknin adpeKkT He BHOCSAT B 3asBNAeMbii pe3ynbTaTl M3MepeHUsl, a BMEeCTO 3TOr0 yuYMThbiBaloT
nyTem yBenmyeHns "HeonpegeneHHocTn", NpMnicbiBaeMon aHHOMY pe3yrnbTaTy. Hanpumep, paclumpeHHyto
HeonpeaeneHHocTb {7 3aMeHAlT Ha 7+ 4, roe [ - paclwmpeHHasa HeonpenerneHHoCTb, MnoryyYeHHas B

npeanonoxeHnu, 4to & = 0. Takyto NpakTUKy MHOrAa NPUMEHSIIOT B Cry4YasiX, Koraa BbINOSIHEHbI creytowmne
YCrOBUS: U3Mepsiemass BenmuumHa } onpegeneHa Ha HEeKoTOpOM AManas3oHe 3HayeHun napameTtpa f (Kak
3TO MMeEeT MECTO A1 rpadyMpOBOYHON XapaKTepUCTUKN AaTinka Temnepatypbl); {f U & U3MEHATCs C
M3MEHEHNEM {, AN1S BCEX OLIEHOK Y(f) namepsieMon BenmumHbl BO BCEM AMana3oHe BO3MOXHbIX 3HaYeHWi
i TpebyeTca ykasblBaTb €OMHCTBEHHOE 3HaveHune "HeonpepeneHHocTu". [py aToM pesynbTaTr M3MepeHus

06bi4HO npuBoasaT B Buae I (£) = ¥} X[ sy + 804y 1, roe noacTpouHbIil Haeke "max" ykasbiBaeT Ha To,
4TO MCMONb30BaHbl MAKCUMarbHble 3HaYeHNs! If Uk B AMANa30He 3HAYeHUN £ .

XoTs HacTosilwee Pykogo0cmeo pekoMeHOyeT [Ans W3BECTHbIX 3HaYMMbIX CUCTEMATUYECKUX
3hheKTOB NpUMEHSTL MOMPaBk/ K pesyribTaTaM M3MepeHuid, B MogoGHbIX CUTyauusix 3TO He Bcerga
BbINOMHUMO, TaK Kak CBsI3aHO C 4Ype3MepHbIMK 3aTpaTamum Ha BbIMUCMEHWE U MPUMEHEHWE CBOEW
coBCTBEHHONM MOMpaBku, a Takke CBOel COBCTBEHHOM HeomnpedeneHHOCTU A1 Kakaoro pesynbraTta

namepenust ¥if).

CpaBHUTENBHO MPOCTOE peLleHne NpobrieMbl, Mpy 3TOM COrfacytoeecs ¢ NPUHUMNaMM HacTOSILLErO
Pykosodcmea, COCTOUT B CreYHLLEM.

BbIMMCRISIOT €0UHCMBEHHYI0, CPEAHIO NONpaBKy A No dopmyne

— 1 &
B=——[bid -
f3-h 4 = (F.72)

roe fiu I onpenensioT paccMaTpvBaeMbli OManasoH M3MEHeHUs napameTpa f, U 3a Hauny4llylo OLiEHKY
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Y (£) npunmmarot ¥'(2) = y(£) +4 | rae ¥(f) - Haunyuwas HeucnpaeneHHas oueHka I (£) . ucnepcuo

cpenHel MonpaBky j B YKasaHHOM OManasoHe BbIYUCTISIIOT no (opmyne

f
e 1 T2
uoih)=— [[Bi£) - b]
-4 f{ , (F.7b)
B KOTOPYl0 HE BXOOWT HEOMNpedeneHHOCTb MOoMpaBkM  £(f] | COOTBETCTBYIOLLEN  MOSTyYEHHOMY
HEVCMpaBneHHOMY  pesyrbTaty uamepeHus Vi) . YkasaHHyl0 HEONpedeneHHOCTb  MOoMpaBku
A(£) yunTbIBaOT B BUAE YCPEOHEHHON Ha MHTEpBare N3MeHeHus ¢ aucnepcum £(£) no doopmyne
u b)) = 1" [&(2)]ds
£y —4 f{ (F.7¢)

roe ug[b {£1] - amcnepcus nonpaskm &(f) . AHanorMyHLIM 06pPa3oM YCPEAHEHHYIO Ha MHTEepBare U3MEHEeHNS

favcnepcuio Yif) | yuMThIBaIOLLYIO BCE UCTOYHUKW HEOMPeaeneHHOCTM, 3a UCKMIYeHeM nonpaskn &()
nony4yatoT rno oopmyre

w2 [y(e)] = Iu y(£)d

t—t1 4 (F.7d)

roe uz[y(r.)] - pucnepcusi  ¥if) | 0ByCrNOBMEHHas BCEMM WCTOYHUKAMM HEONpederneHHoCTH, 3a
nckmoyeHnem £(t) . Toraa eoMHCTBEHHBIM 3HAYEHMEM CTaHOapTHONM HeonpeaeneHHOCTM, KOTOPoe AOMKHO

NPUMEHSTECS KO 6CeM MorydYaeMbiM oueHkam V'(i) = yvifi+& navepsemon semmumHbl I () , Gyaer
NONOXNUTENNbHbBIA KBagpaTHbIA KOPEeHb M3 AMcnepcum

ul (") =u [y O]+l b +u @) (F.7¢)

PaclUMpeHHyl0  HeonpedeneHHoCTb {7 MOXHO MOMyuYMTb MyTeM yMHOXeHWs L.(¥') Ha

COOTBETCTBYIOLMM 006pa3oM BbIOPaHHbIA KO3 dPULMEHT oxBata ji , L =ku.(¥) | uyTo nossonser

NPeacTaBuTb pesynbTaT u3MepeHuss B Buae 1 () =y ()X I = yif) +b 77 . Opnako npu 3TOM

HeOGXOD,VIMO YKasaTtb, YTO B npeacTtaBlieHUn pesyrbTata M3MepeHMl7I ncnonb3oBaHa eanHaa ycpegHeHHasn
nonpaBka And BCeX 3Ha4YeHun f,(BMeCTO nonpaBku, COOTBeTCTByIOLLleIZ OaHHOMY KOHKPETHOMY 3Ha4YeHUKo

£), N YeTKO onpeaennTb, YTo NpeacTaBnseT coboi pacLuMpeHHasi HeonpeaeneHHoCcTb [ .

F.2.5 HeonpeaeneHHoCTb, 06ycnoBrneHHass METOAOM U3MepeHus

F.2.5.1 Tlo-Bugumomy, Hambonee TpyaHOM [ANA OLUEHUBAHWS SBMSIETCA Ta COCTaBNAwLLas
HeonpeaeneHHoCTN, 4YTO CBA3aHa C METOAOM W3MepeHWs, OCOBEHHO MpW  HanmMuMn  HarnsgHbIX
CBMAETENbCTB, YTO BapMaTUBHOCTb Pe3ynbTaTOB M3MEPEHWN, MofyYyaeMblX C NOMOLLB JAHHOrO MeToAa,
Oyoer MeHblle, YeM C MOMOLLbI NBOoro Apyroro n3 m3BecTHbiX. OgHaKO HE WCKIOYEHO, YTO MOTyT
cyllecTBoBaTb ApyMe MeTodbl, MyCTb Noka Hepa3paboTaHHble UMM MO TEM MMM UHbIM COODpaXeHMsM He
ncnornb3dyemble Ha MpakTuke, cnocobHble AaBaTb He MeHee AO0CTOBEpHbIe, HO MpU 3TOM CMCTeEMaTU4ecku
oTnunyalLmecs pesynbTatbl. Takoe pacxoxgeHue B pesynbTarax, MnorydYaemblX pasHbIMU MeToaamu,
npegnonaraeT HanuMyne HEeKoTOpPOoro arnpuvopHOro pacnpefeneHnus BeposTHOCTEW, HO 3TO He TOo
pacnpeneneHne, A5 KOTOPOrO flerko nonyunTb BblOOPKY AaHHbIX, 4TOObl 3aTeM OCyeCTBUTb WX
cTatucTnyeckyto obpabotky. Takim obpasom, gaxe ecnv HeonpeaereHHOCTb, OByCroBreHHas MeTogoMm
N3mepeHns, SBNAeTCA AOMUHUPYIOLWEA COCTaBMSOLWEN, eOUHCTBEHHON MHOPMaLMeEN, CNOCOBHOA NOMOYb
B OLIEHMBAHUW COOTBETCTBYIOLLEN CTaHOAPTHOW HeonpedeneHHOCTHN, SBASTCA Hawmn  ur3ndeckme
npegcraeneHns 06 okpyxarowem mupe (cm. Takke E.4.4).

MpumeyaHme - Nony4eHne OLEHOK OOHOM U TOW XKe N3MePSEMON BENMMYNHBI Pa3HbIMU MeTogamMun nbo
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B 0gHOM, MO0 B pa3HbIX flabopaTtopusix UM OOHAM U TEM Xe MeTOOOM B pasHbIX NlabopaTtopusix no3BonseT
cobpaTb LieHHY0 MHpOpMaLUMo O HeonpederneHHOCTH, NPUMMCHIBAEMOA KakoMy -rMbo KOHKpETHOMY MeTogy.
Boobuie obmeH aTanoHamyn MnM craHgapTHbiMM obpasuamn Mexay nabopatopusmi AAs NpoBedeHUs
HE3aBMCUMbIX U3MEPEHU SBMSIETCA MOME3HON MPAKTUKON C TOYKA 3PEeHUs NMoATBEPXOEHUS HaOeXHOCTU
Mony4YeHHbIX OLEHOK HEOMPEOENEHHOCTU U BbISIBNIEHWSI paHee HEN3BECTHBLIX CUCTEMAaTUYECKNX 3P EKTOB.

F.2.6 HeonpeaeneHHOCTb, 06ycrnoBreHHasi oT6opoM o6pasLoB

F.2.6.1 YacTo nsmepeHnsi xapakTepMcTMkM HEM3BECTHOrO OObekTa BKMYalT B cebsi crimyeHue ¢
3TaNOHOM C B6SIM3KMM 3HaYEHNEM XaPaKTEPUCTUKN. B kauecTBe NpMMepoB MOXHO NMPUBECTU KOHLEBbIE MEPbI
OJMHBI, HEKOTOpblE TEPMOMETpPbI, Habopbl Macc, pe3ucTopoB, 00pasubl BbICOKOUYMCTLIX Martepuanos. B
OonblWMHCTBE Crly4yaeB MeToAdbl M3MepeHun obnagator cnabol 4yBCTBUTENBHOCTBIO K OTOOpYy obpasua
(KOHKpETHOro obbekTa M3MepeHnsl), ero NMOArOTOBKE, BO3AENCTBUIO OKpY)KaloLlen cpenbl, MOCKOMbKY, Kak
npaBuo, U O6BLEKT, U 3TanNoH pearnpyloT Ha 3TV BrMdAloLwmMe PaKTopbl CXOXMM (M 4acTo npeackasyemMbiv)
obpasom.

F.2.6.2 OgHako B psige CUTyaumii, BCTPEYAlOLMXCHA B NPaKTUKeE M3MEpPEeHUi, oTOOop U Moprotoeka
06pasLoB MrpalT 3HauMTENbHO Bonee BaXKHY porib. ATO YaCcTO MMEET MECTO MPU XMMUYECKOM aHanuse
NpMpPOaHbIX MaTepuanoB. B oTnvMuMe OT UCKYCCTBEHHO CO34aHHbIX MaTepuanoB, AS19 KOTOPbIX JIErko
obecneynTb UX OAHOPOAHOCTbL Aaxe B OONbLUEeN CTeneHn, YeM HeobXoauMo Onsi U3MEPEHUA, NPUPOAHLIE
MaTtepvanbl 4acto OblBalOT BecbMa HEOQHOPOOHbl. 3JTa HEOOHOPOAHOCTb MpPUBOOUT K OBYM
[OMONMHUTENbHBIM COCTAaBMSIOLMM HeonpeaeneHHocT. Bo-nepBbix, HEOOXOAMMO ONpPeaenunTh, HACKOMbKO
afekBaTHO OTOOpaHHbI obpaseL, npeacTaBnsieT MCXOOHbIM aHanusnpyembin matepuan. Bo-BTopbix,
HeoOXx0oaMMO ONpeaennTb, B KaKOW CTENEHWN BTOPOCTENEHHbIE (T.€. HE NOABEPraloLLMECs: aHanun3y) CBOMCTBA
obpasua BNMAKOT Ha pe3ynbTaT WM3MEPEHVUs U B KaKOW CTENeHW METOL W3MEPEHWN YuMTbIBaeT WX
CyLLleCTBOBaHUE.

F.2.6.3 B HeKkOTOpbIX Cny4asx XOpOLO CMNNaHWPOBaHHLIA 3KCMEPUMEHT MNO3BOMSET MOMNYyYNTb
CTaTUCTUYECKYIO OLEHKy HeonpegeneHHocTn, obycnosneHHyto otbopom obpasua (cm. H.5 u H.5.3.2).
OpHako, Kak npaBuno, OCOOEHHO Korga BMMsiHUE BHELWWHWMX (DaKTopoB Ha obpasel CyLleCTBEHHO, AMS
OLIEHNBaHMS HeonpeaeneHHOCTU HeobXxoaMMbl MacTepPCTBO WM 3HaAHWS aHanNMTUKa, OCHOBaHHbIE Ha €ero
npegLwecTByloLEeM OnbiTe paboT, a Takke ydeT BCen AOCTYMHOM MHopMaumm No 4aHHOMY BOMPOCY.

Mpunoxerne G
(pekomeHayemoe)

Yucno creneHen cBo6oAbLI U YPOBHU A0BepuUsA
G.1 BeepeHue

G.1.1 B HacToslLEM MPUINOXEHUM paccMaTpvBaeTcss OOLMIA BOMPOC MOMYYEHUS W3  OLLEHKU
¥ n3MepsaeMoil BenMuMHbl ¥ W CyMMapHOW CTaHAapTHOW HEOMpeAeneHHOCTU I, (Y] aToil OLeHK

pacLUMpeHHON HeonpeaeneHHoCcTH Up =k p¥e () , KoTopasi onpegensaet nHTEepBan
.J”—Up =Y E}*“"Up , COOTBETCTBYHOLUMN HEKOTOPOW BbICOKOW 3a4aHHOW BEpPOATHOCTM oOxBaTa WM

ypOBHIO fioBepusi Z . Takum o6pa3om, 3afa4a COCTOMUT B MOMyYEHUN 3HAYEHUS KoadduLMeHTa oxeaTa & o

ONpenensitoLero UHTEpBan BOKPYr pesyfbTaTa M3MEPEHWUS!, KOTOPbIA NPednoSioKUTENbHO OXBaTbiBaeT
Oonblyto 3adaHHy0 [on P pacnpegeneHvsi 3HadeHun, OBOCHOBaHHO MPUMUCBLIBAEMbIX M3MEPAEMOM

BenuunHe ¥ (cm. pasgen 6).

G.1.2 B GONblUMHCTBE NPAKTUYECKUX M3MEPUTENBbHBIX CUTyauuiA pacyeT MHTEPBAroB C 33aJaHHbIMU
YPOBHAMM oBepus (hakTU4eCkn oLeHnBaHWe Hanbonee XxapakTepHbIX COCTaBMSAIOWUX HeonpeaeneHHoCTH
ONS KOHKPETHBIX M3MEPUTESbHBIX CUTyaUuii) MOXET ObITb BbINOMHEH TOMbKO B HEKOTOPOM MPUOIMKEHNM.
Tak, gaxe BblIOOPOYHOE CTaHOApPTHOE OTKIOHEeHWe cpedHero apudpmetnyeckoro no 30 MOBTOPHLIM
HabnoaeHMsaM HOpMarbHO pacnpedeneHHON BenMMYMHbl MMeeT CODCTBEHHYI0 HeornpeaereHHOCTb OKOro
13% (cm. Tabnuuy E.1 npunoxenus E).

B 6onblUMHCTBE CrlyYaeB He MMEET CMbICna pasnu4yaTtb MHTepBan ¢ ypoBHem gosepus 95% (oguH
waHc n3 20, 4TO 3HaAYEHNE M3MEPSEMON BEMMYMHBLI ¥ HaxOAWUTCHA BHE 3TOr0 WMHTEpBana) W MHTepsan ¢
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yposHeM posepus 94 nnm 96% (oauH waHc u3 17 unu 25 cootBeTcTBEHHO). OCOBEHHO TPYAHO MONYy4MTb
060CHOBaHHbIE OLIEeHKN MHTepBanoB ¢ ypoBHAMKU gosepnsa 99% (oamH waxc 13 100) n Bbiwe (gaxe ecrm
JOonyCTuTb, YTO BCe cucTemaTuyeckne apdekTbl Bblnn NPUHATLI BO BHMMAaHME), NOCKOMNbkKy 3TO Tpebyet
AeTtanbHon nHdopmaumm o "xBocTtax" pacnpegeneHns BXoAHbIX BEMUYUH, KOTOpas OObIMHO HEQOCTYMHA.

G.1.3 Yto6bI nonyunTb 3Ha4YeHne KoadduumeHTa oxeata k p » 00OpasyoLLero nHTepsarn ¢ 3afaHHbIM
ypoBHEM goBepuss F , HeobxoaMmo umeTb noapobHble CBedeHVWst O 3akoHe pacrnpeneneHus,

Xapakrepndyemom pesynbtatoMm uUsMepeHua u ero cymmapHon CTaHD,apTHOlZ HeonpeaneneHHoOCTbHO.
Hanpvu\nep, Ons BenMYUHbl = , OMUCbIBAEMON HOpMarnbHbIM pacnpegeneHneMm C MartemMarndyeCknm

oXuagaHuem |[L, U CTaHOApPTHbIM OTKIOHEHWEM (T, NErko MOXHO paccuMTaTb 3HadeHue KoaddmumMeHTa
oxBaTta »ECP, KOTOpbI oDpasyeT mHTepsan kg iprG, BKITHOYAKOLWMIA JOMI0 F 3TOro pacnpegenenns u,

cnepoBaTernbHO, MMEILLNIA BEPOSATHOCTbL OXBaTa U ypoBeHb JoBepusa 2 . HekoTopble npyMepbl NpMBELEHbI
B Tabnuue G.1.

Tabnmua G.1 - 3HaueHnsa koadbdurumMeHTa oxBara k p » 0OpasytoLlero uHTepBarn ¢ ypoBHeM AoBepust ¥ Ans
HOpMaribHO pacnpegeneHHon cryyYamHoOn nepemMeHHon

YpoBeHb fosepusi £, % KoadhduumeHT oxBaTta k 2

68,27 1
90 1,645
95 1,960

95,45 2
99 2,576

99,73 3

I'Ipmmeanme - D,.I'IFl CpaBHEHNdA, eciim = OnUcCbiBaeTCcAa nNpAMOYrosibHbIM pacnpeaeneHnem

BEPOSITHOCTEN C MarematnmyeckuMm oxugaHnem Ll u crtaHgapTHbIM OTKIIOHEHUEM g:ahﬁ, roe @ -
nonylmMpuHa pacnpegerneHus, TO ypoBeHb Aosepusa P Oyaetr paseH 57,74% pns ;CP =1; 95% panga

kp =1,65, 9% ans £y =1,71 n 100% ans &, 2 3173 MpamoyronsHoe pacnpeaeneHne "yxe"
HOPManbLHOMO B TOM CMbICHE, YTO OHO 06NaaeT KOHEUHOM MPOTSHIKEHHOCTLIO U HE UMEET "XBOCTOB".

G.1.4 Ecnn n3BecTHbl pacrnpefeneHnsi BEepOSITHOCTE BXOAHbIX BEMWMUMH Ai, Ao, .., A [ux

MaTemaTMyeckMe OXuaoaHus, OMCnepcun, a Takke, €Cnn 3TU BEMUYMHbI He SIBNSOTCA HOpMarbHbIMU,
MOMEHTbI BbicLUMX nopsakoB (cm. C.2.13 n C.2.22)], oT KOTOpbIX 3aBUCUT N3MepsiemMasi BEmMumMHa ¥, u ecrm

¥ ABNAETCS MMHENHON (PYHKLMEN BXOOHBIX BeMMumMH, I = ¢1.Xq +c9.49 +...+c & 37, To pacnpegenenve
BEPOSTHOCTEN ¥ MOXET ObITb MOMYy4YEeHO CBEPTKOW pacnpedeneHnii BEPOSITHOCTEN BXOAHbLIX BEMUYMH (CM.
[10]). Takwim oGpa3om, 3HaYeHNs kp, ob6pasytowme MHTepBarnbl C 3a30aHHbIM YPOBHEM O0Bepus £, MOryT
ObITb paccunTaHbl MO 3TON CBEPTKE.

G.1.5 Ecrm dyHKUMOHanbHas 3aBUCUMOCTb MeXAy ¥ M BXOOHbIMA BEMWYMHAMM HENMHEenHa |

orpaHMYeHVe 4reHamu MepBOro nopsiaka pasfnoxeHns B psag Tennopa 3TOA 3aBUCMMOCTM HE MOXET
paccmaTpMBaTbCA B KayecTBe Jomnyctumoro npubrvkenus (cm. 5.1.2 n 5.1.5), TO pacnpeaeneHue
BEPOSATHOCTEN ¥ He SIBMSETCA CBEPTKOM pacnpefdeneHnin BXOAHbIX BENMYMH. B Takunx cryyasx Heobxoammo

ncnonb3oBarb gpyrme aHanntnyeckne nim YncneHHble MeTobl pac4yeTa.

G.1.6 Ha npakTuKke npouenypa CBepTkn npun pacyeTe nHrepesarioB C 3afaHHbIMMU YPOBHAMU O0OBEPUA
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He UCMoNb3yeTcs UMM UCMONb3YETCH KpalHe peako Mo criefyrowuM npuynHam: napameTpbl pacnpeneneHuns
BXOOHOW BENUYUHbI OObIMHO HE M3BECTHbI TOYHO, a SIBMSKOTCA JULWb OLEHKaMK; TPyaHO OXuaaTb, YTO
YPOBEHb JOBEPUS AN AAaHHOMO MHTEpBara MOXeT ObiTb U3BECTEH C BbICOKOWA TOMHOCTbLIO; peann3aumns 3Ton
npouenypbl CroXHa C MaTeMaTUYecKoh TOYKM 3peHusi. BMecTo 3TOro npuMEHsItoT NpubnvkeHus,
OCHOBaHHbIe Ha LieHTpanbHOW NpeaeribHoM TeopeMe.

G.2 LeHTpanbHasa npegenbHas TeopemMa

G.2.1 Ecrm namepsiemas BenMUMHa NpeacTaBrnisieT COO0N NUHENHYHO (YHKLUMIO BXOAHbIX BESNMYMH,

F=gXi 4+ o+ ey =20%;
i=l
HopMarbHOMY 3aKoHy, TO pacrnpegerneHne ¥ , SBnsoLeecs CBePTKON pacnpeaeneHnii BXOAHbIX BENMUNH,

n BCe BXOAHble BeJIM4YUHbI -E-rl pacnpeneneHbl Mo

Takke OygeT HopmanbHbiM. OfHako [Oaxe ecrM pacnpedeneHns -L; He SBMAOTCA rayccoBbIMM,
pacnpeferneHme ¥ Bce paBHO YacTO MOXET BbiTb annpoKCUMMPOBaAHO HOPMarbHbLIM pacnpeaeneHmemM, Yto
crieayeT M3 UeHTpanbHoW npedenbHOM Teopembl. JTa Teopema rnacuT, Yto pacnpefeneHve ¥ 6Gyaet

N
BY) = e Bl

npu6nu3umeano HOpmMaJlibHbIM C MaTeMaTUu4veCkuMm OXunaaHnem =
1=

M aucnepcmen

N
2 2 2
ot(I) = _Z':!' o7 Ly) , ecrin X - He3aBUCMMbIE CryuaiiHbIe NEpeMeHHbIe, a o> {¥") MHoro Gonblue, Yem
i=1
20_2 . oL o X o
Bknag o & (X;) B 0Byl cymmy oT moBoN CryyalHOW MNepemMeHHoW -i; , pacnpeferieHne KOTOpoi
OT/IMYHO OT HOPMASIbHOO.

G.2.2 Ocoboe 3HayeHue LeHTparbHOW npenenbHon TeopemMbl OOYCrOBNEHO TeM, 4YTO OHa
OEMOHCTPUPYET OYEHb BAXKHYIO POJib, KOTOPYO MIPaKOT OUCNEPCUMN pacnpeneneHnii BEPOATHOCTEN BXOOHbIX
BEMWYAH MO CPaBHEHNIO C MOMeHTamu 6oree BbICOKOrO nopsigka npu  opMMPOBaHUM CBEPTKU
pacnpegeneHui, T.e. pe3ynbTUPYIOLWEro pacnpegerneHns BepoATHOCTEN BbIXOOHOM BenuuduHbl ¥ . bonee

TOro, wu3 Ll,eHTpaJ'IbHOI‘/'I npe,u,eanoPl TeopeMbl criegyeTt, 4YTO CBepTKa pacnpe,qeneHMﬁ CTpEMUNTCA K
HOpMaribHOMY pacnpeneneHuo npu ysennvyeHnmn Ymcria ayieMeHToB CBEPTKU, T.€. YNUCa BXOOHbIX BErNMYnH,

BHOCALUMX CBOW BKNag B o {F); 4yto aTa cxogumocTb BydeT Tem ObicTpee, Yem OGnuke 3HaYeHUSs

2
o) o (X;) gpyr k Opyry (Ha npakTuke 3TO O3HAYaeT, YTO BCE OUEHKU X; BXOAHbIX BEMMYMH BHOCST
CPaBHUMYO HeONpeAeneHHOCTL B HEOMPEeAeneHHOCTb OLEHKU ¥ M3MepsieMor BEMWYUHBL ¥ ); U YTO YeM

onmxe pacnpegeneHna -}{1 K HOpMalribHOMY, TéM MeHbllee 4YUCIIO0 BXOAHbIX BENIMYNH Tpe6yeTc;|, 4YTOObI
nony4mTb HopMarbHoe pacnpegeneHve ana ¥ .

lMpumep - [IpsimoyzonbHoe pacnpedesneHue (cMm. 4.3.7 u 4.45) siensemcss npumMepom
pacnpedernieHusi, 8ecbmMa Oalleko20 Om HOpMasibHO20, HO ceepmKa 8ce20 mpex maKux
pacnpedenieHuti, umerowux OOUHaKOBYIO WUPUHY, fo3eosissem Moay4ums MoYmu HopMasibHoe
pacnpedeneHue. Ecriu 0603Ha4umb nonywupuHy makKozo fpsiMoy20/ibHo20 pacrpedesieHusi 4epes

¢t mak, Ymo ez2o ducniepcusi 6ydem paeHa 2% {3, mo ducnepcusi ceepmku mpex npsiMoy20/1bHbIX

pacnpedeneHuli 6ydem umemsb Aucrnepcuro =% = 42, a epaHUYbI UHMepeanoe ¢ AoeepumesbLHOU
eepossmHocmbio 95 u 99% paenbl 1,937 u 2,379 coomeemcmeeHHO, 8 MO 8pPeMsi Kak Ons
HOpMasibHO20 pacnpedesieHUsi C MeM JXe cmaHOapmMHbIM OMK/IOHEHUeM & 3mu 2paHuybl
onpedensromces kak 1,960 u 2,576 (cm. tabnuuy G.1) [10].

MpumeyaHue 1 - [ins nHTepBana ¢ ypoBHeEM OOBepusi F , MpeBbllatowumM npubnmantensHo 91,7%,

COOTBETCTBYIOLLEE 3HAYEHUE kp ONA HopManbHOro pacnpegeneHvust Oyger Oonblue, Yem [AOnsi CBepTn
nboro KonmyecTsa NPSAMOYrofibHbLIX pacnpeaeneHnin NPON3BONbHON LNPUHBI.

Mpumeyanme 2 - W3 ueHTpanbHOM npedenbHOM TeopeMbl credyer, 4YTO pacnpegenexHve
BEPOATHOCTEN CpeaHero apudgMETUYeckoro § no # HabnioOeHWsM o CrydYaiHoW nepeMeHHon & ¢
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mMareMatnyeckmMmMm oxmngaHmem I—Lg M KOHEYHbIM CTaHOAaPTHbIM OTKINOHEeHMEM 7 Npu # —+ 0D I'IpVI6J'IVI)KaeTCF| K
HOpMalribHOMY pacnpegeneHno C MareMatnyeckmm oXxngaHnem |.,Lg M CTaHAapTHbIM OTKIMOHEHNEM

o N.'{,-»_g HEe3aBMCKMO OT BUAa pacnpeaeneHnsl BEposTHOCTEN & .

G.2.3 TlpakTndeckMM CreACTBMEM LEHTpanbHOW npedenbHoM TeopeMbl SBNSIETCS TO, uTO,
yb6eamBLINCE B cobntogeHun ee TpeboBaHui, B YaCTHOCTV MOATBEPAMB Ha OCHOBE BCETO JIMLLb HECKOITbKMX
HabnogeHn (ons MnonyyYeHuMsl OLEHOK CTaHAapTHbIX HeonpedeneHHocTen no Tuiy A) UM Ha OCHOBE
npegnonoXeHUss O  paBHOMEPHOM  pacnpedeneHun (NS MONydeHUs  OUEHOK  CcTaHOapTHbIX
HeonpegeneHHocTen no Tvny B), 4yTO HM ogHa M3 COCTaBMAKWMX HEONpPederieHHOCTU He sIBNsieTcs
OOMUHMPYIOLLIEN, MOXHO B KayecTBe pa3yMHOro MNepBOro MNpuUOMXEHUs Onis pacyeta pacluMpeHHON

HeonpeaeneHHocTH Up =kpu¢y, onpedensiolen MHTepBan C YpoBHEM [OoBepusi ' , MCMOMb30BaTb

3Ha4veHns kp ANs HopMarnbHOro pacnpegeneHusi. Hanbornee 4acto npuMMeEHsiemMble 3HAYeHUs kp ans
HOpManbHOro pacnpeaeneHus npmeeneHsl B Tabnuue G.1.

G.3 {-pacnpepeneHue U YUCIo cTeneHeil ceo6oabl

G.3.1 YT06bI NONy4nThH NPUBIMXKEHME Nyyllee, Yem obecneyYnBaeT UCMOMb30BaHNE 3HAaYEHNS ;Cp ans
HopMmarnbHoro pacnpegenenus (cMm. G.2.3), cnegyet NOHATb, YTO pacyeT uHTepBana c 3agaHHbIM YPOBHEM
nosepusi TpebyeT 3HaHWs pacnpeaeneHns He sermunibl (I — E(F)]/ oY) | a enmunnbl [y — ¥ fu, (v)

OTO CBsA3aHO C TEM, YTO Ha NpPaKkTnke N3BECTHbIMU ABNAKTCA HE NapamMeTpbl pacnpegeneHnsd, a 3HadeHus
N

CTaTUCTUK: ¥ - OLEHKM ¥ , MONyYeHHoil no cpopmyne  — _Zi':ix!' , Tde Xj - OUeHKa <i;; U CyMMapHOi
=

2 ! w200 = et ()
Avcnepcun i, (1) oLueHkM ¥, nomy4YeHHon no gopmyne “¢ = ! 1/ rpe ul(x;) - cTaHpapTHas

HeonpeaeneHHOCTb (OLeHKa CTaH4APTHOrO OTKIOHEHUST) OLLEHKN X .

MpumeyaHue - CTporo rosops, B BeipaxeHnn (¥ — X )/ u, () nog ¥ cneayet nowumars E(I) . [ins
YNPOLLEHNs1 Takas CTporas 3anucb Obina MCrornb3oBaHa TOMbKO B HEKOTOPbIX MECTax HaCTOALLEro
Pykosodcmea. Takum 06pasoM, B HacTosiem Pykogodcmee OOHO M TO e O0BO3HaYeHne MoXeT
NCMOMb30BaTLCA  ANA  OBO3HAYeHMs  BEMMYMHBLI, AN OBO3HAYeHWs  CrydalHOW  NepeMeHHON,
NpeacTaBnsAloLel AaHHYI0 BENWUMHY, U AN 0603HAYEHNs MaTeMaTMYecKOro OXWOAHMS 3TON CryYanHoi
nepemMeHHoNn.

G.3.2 Ecrm z - HopManbHO pacrpefderneHHas CcryyaiiHas nepeMeHHas C MaTeMaTUyeckMM
oXuaaHuem | M CTaHOapTHbIM OTKNOHEHMeM & , 5 - cpeaHee apudMeTMYecKkoe X HEe3aBUCUMbIX
HabMloAeHNit Z BENUYMHLI z , @ S(Z)- BLIBOPOUHOE CTaHOAPTHOE OTKMOHeHWe oT z [cM. dopmynbl (3) 1

(5)], To cnyyaiiHas nepemenHas f=(Z—|[L,)/=(Z) onucbiBaeTcs ; -pacnpefeneHveM, VHaye
Ha3biBaembiM pacnpeageneHmem CrbrogeHTa, (C.3.8) ¢ v = » — 1 cTeneHamm cBoboabl.

Ecrn paccmoTperb NpocTenwmni cnydan, Korga usmepsiemas BenmumHa ¥ coBnagaer ¢ HopMaribHO
pacnpegeneHHon BenuumMHoM Y, ¥ = % , B kadyecTBe oueHkn I Gepercsa cpegHee apudmeTtmndeckoe

T No # He3aBUCHMbIM HaBMIOOEHMAM i j BEMUYMHLI ¥ C BbIGOPOYHBIM CTAHAAPTHLIM OTKMOHEHUEM

(X ), Haunydwen oueHKkon ¥ ABnsieTcs ¥ = /L , a BbIBOPOYHOE CTaHAapTHOE OTKIOHEHWE 3TON OLeHKU

ectb %, (1=5(X) 1o Bermumna £=(Z— W)/ s(Z) = (X - X)is(X) = (v —F)u, (¥) 6yner umetsb
{ -pacnpenenenune, u, COOTBETCTBEHHO,

]?r[—.ﬁl,_:| (V) =¢ Sty Vil=p (G.1a)
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nnn

Pri~t, 0=y -Diu,(y) 2L, vi]=p, (G.1b)

4YTO MOXHO 3anncaTtb B BUae
Prly -ty Vi, () = =y+i, viu, (]=p, (G.1c)

roe Fi[.] o6osHauaeT BEpOSATHOCTb BBLIMOMHEHUS YCIOBUS B KBadpaTHbIX CkoBKax, a 5p (¥} - 3HauyeHne
BENUYMHBI §, 3aBUCHALLEE OT Yucrna cTeneHen ceoboabl v (cm. G.3.3), Takoe, YTo gons P pacnpeseneHus

CTblofieHTa nonajaeT B WHTepBan oT —iy v} po Tiy (v) . Takum o6pasom, pacluMpeHHast
HEeonpeaeneHHoCTb
Uy =kpu, (V) =ty (Wi, (¥) (G.1d)

onpegensdeTr WHTepBan oOT .J*‘—Up 0o .J*‘+Up , 4YTO ygobHO 3anncatb kKak F=.}’iUp
NpeanoroXUTernbHO OXBaTbIBaOLWMWA OON0 F pacnpeferneHns 3HayeHui, KOTopble MOXHO 0BOCHOBAHHO
npunucate ¥ , a P npeacrtaBnsieT cobOM BEpPOATHOCTb OXBara WM YPOBEHb OOBEpPUS OIS AaHHOro

WHTepBana.
G.3.3 Ecnn no # He3aBUCKMMbIM HabMIOOEHMSAM NMOMy4YeHa OLleHKa OAHOro-eAMHCTBEHHOrO NapamMmeTpa

- cpegHero apudMeTUYECKOro, KaK 3TO UMEro MEeCTO B CIlyYae, pacCMOTPeHHOM B G.3.2, TO YMCIIO CTeneHekn
cBoboabl v byaet paBHO x —1. Ecrn # HesaBUCMMBbIX HabnogeHWn MCMonb3yoT Ans NONyYeHUs OLEHOK

cBoboAHOrO urieHa M koadduuMeHTa HakoHa B YpaBHEHUM NPsIMOA JIMHUM METOAOM HaMMeHbLLMX
KBagpaToB, TO YMCIIO CTeneHeln cBoboabl AN onpeaerneHnst BbIoOPOUHbIX CTaHOAPTHBLIX OTKMOHEHWUIA 3TUX
OLEeHOK OyaeT = p— 2. [Npn BbMUCNEHAM METOAOM HaMEHbLUUX KBagpaToB #: MapaMeTpoB KPUBOW MO

# 9KCNEepMMEHTanbHbIM TOYKaM YMCO CTeneHen cBoboabl ANns onpeaeneHnst BbIoOpOYHOro ctaHgapTHOMO
OTKITOHEHUST OLIEHKN KaXkOoro napameTrpa cocTtasuT v = x— i . (bonee nogpoGHO Bonmpoc onpegeneHus
yucna creneHen ceoboabl paccMoTpeH B [15]).

G.3.4 HekoTopble 3Ha4YeHUs 5p (v} AN pasHblX ¥ U pasHbiX P npuBedeHbl B Tabnuue G.2 B KOHUe
HacTosLero NpunoxeHus. o mepe Toro kKak ¥ —+&d, # -pacnpegeneHme npubnmxaeTca K HopmaribHOMY, 1

12 o
iy (V) = (1+ 259 fCP , roe K p - KO3(DPULMEHT oxBaTa, MO3BONSAIOLMIA MOMYYNTb MHTEPBAN C YPOBHEM
aosepus F And nepemMeHHOW, pacnpedeneHHon no HopMmarbHOMY 3akoHy. Takvm o06pas3oMm, 3HayeHue

EP (00) ans paHHoro 2 npueBedeHHoe B Tabnmue G.2, coBnagaeT Cco 3HaYeHWEM kp Ona Toro xe ' B
Tabnuue G.1.

MpumeyaHune - YacTo {-pacnpeneneHve 3agatoT B BUAE TabruYHbIX 3HAYEHUIN kBaHTUnen f_ , roe
1 — cxNpencTaBnsieT cobon 3HadeHe PYHKUMN £ -pacnpefeneHnst B ToHke £_g , T.€. KBaHTUMb £ MOXHO

onpegenuTb hopmyrion

fl—oc.

l—a= [fitV) dt

roe (£, V] - nnoTHOCTb pacnpefeneHns BEPOSTHOCTEN fANs 3adaHHOro 4ucra creneHeil csoboabl v .
Ortciofa creayeT, yto fpu g CBSA3aHbl Mexay Coboil yepes cooTHowenne P =1—2¢ . Hanpumep,
3HadyeHve kBaHTMNA 0975 ana 1— o= 0,975 u, cootBeTcTBeHHO, X = 0,025 coBnagaeT Cco 3HaYeHUeM

ty V)ana 7 =0,95.
G.4 Yucno achpekTBHbIX cTeneHen cBoboAabl
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G.41 B obwem cnyyae ¢ -pacnpegerneHve Hemnb3d MNpMMEHsTb K CryYamHOW NepemMeHHON
v —F)lu, (¥}, ecrm u,;j‘ () npeactaenset coboii cymmy AByX U Gonee OLiEHOK uf (1= cfuz{x!-} ,
Jaxe B TOM CIyvae, Korga kaxnoe 2Xj siBNsieTCs OLEHKON HOPMaribHO pacnpeneneHHo BXO4HOW BENUYMHbI
;. OaHaKo 9Ty CryyaiHylo NepeMeHHY0 MOXHO NPUBMVKEHHO ONMCaThb { -pacnpeneneHnem ¢ HeKOTOpbIM

YNCIIOM 3ghgheKMueBHbIX CTeneHen cBoboAbl Ve , onpefensiembiM opmyno Yanua-CarTtepryanta [16],
[17], [18]:

ug () Jui'o)

Vo a v (G.2a)
nnnm
v =2
g _W
Zu’—(y] (G.2b)
= ¥y
npu
N
Vi *—:Elvz- , (G.2c)

N
2 2
roe e )= Euf ) (cm.  5.1.3). Tamm  o06pa3oM, paclMpeHHass  HeonpeneneHHOCTb
Up = "i::puc (= fp (‘Pgﬁ" Jue, (¥) oBecneunBaet nHTepBan ¥= .FiUP C NpUbnManNTENbHBIM  YPOBHEM
aosepusa F .
MpumeyaHne 1 - Ecrv 3HaueHue Ve , monydeHHoe no cpopmyne (G.2b), He ABnsieTcA LesnbiM
4nCrIoM, kak 0BbIMHO Crly4aeTCs Ha NPaKTUKe, TO COOTBETCTBYlOLLEE 3HaUeHNe &y MOXeT ObiTb NOMyYeHo 13

Tabnuupbl G.2 nyTem nHtepnonaunn mnn nytem ymeHbllueHnsA vﬂ.ﬁ' 0o Gnuxanwero Uernoro yicna.

Mpumevarne 2 - Ecrnn BXxogHas OLEHKa X; cama nomnyyeHa vM3 OByx uim 6onee apymx OLEHOK, TO

4 2.2 2
3HayeHue V; , KOTOpOe Criefyer UCMonb3oBaTh C i Lyl =[cju“(x;)]° B 3HameHaTene BbipaxeHus B
npason 4actn cpopmynbl (G.2b), ecTb UnMcno apeKTMBHbLIX CTeneHer cBOGOAbI, pacCYMTaHHOE TeM ke
cnocobom, 4yto onpegeneH copmynon (G.2b).

Mpumeyarme 3 - B 3aBNCUMOCTV OT HyXA MOTEHUMANbHbIX MOMb30BaTenen pesynbrara N3MepeHus
MOXeT OKasaTbCs MOMe3HbIM [OMONMHATENbHO K Vgt paccuMTaTtbh M yKasaTb 3HadeHns Vgd U ViR |
nonyyeHHble cornacHo gopmyre (G.2b) pazaenbHo AN OLEeHOK CTaHA4apPTHbIX HEOMpeaeNeHHOCTEN No Tuny

2 N
A v no Tuny B. Ecnin Bknagpl B £ () cTaHOapTHLIX HEonpeaeneHHocTen no Tuiy A u Tuny B, oLeHeHHbIX

2 2
pasferbHo, 0603HaUYMTb, COOTBETCTBEHHO, 4[] 1 iz (V) , TO UMEIOT MECTO CrieayoLLMe COOTHOLLEHUS:

w20 =uZ () +uk o),

ug () _ uia) | s )
‘v‘gﬁ' ""eﬁl ‘v‘gﬁg
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Mpumep - Mycms Y = f(X|, X9, X3)=0X147X 5, ouewku % , X3 , X3 HOpPManbHO
pacnipedesnieHHbIX 8X00HbIX éenuduH X1, A2, A3 cymb apugpmemuyeckue cpedHue ro # = 10,
#3= 5 wu n3= 15 He3zaeucuMbIM MOBMOPHLIM Hab/OOEeHUsIM COOMEEeMCMeeHHO, C
omHocumenbHbIMU cmaHdapmHbIMU HeonpedeneHHocmamu i(xy 1/ xy = 0,25%, (x5} x3 =0,57%,
#(%3)f x5 = 0,82%. [Ona OaHHOU @yHKYUOHaNLHOU 3asucumocmu OO/MKHLI 6bimb onpedeneHsl

KoaghpuyueHmsn! yyecmeumensHocmu c; = ¢ [ &; =¥/ X; e mouke 7, x7, x3(cM. npumeyaHue
3

2 2 2
1 k 5.1.3), ymo noszeanssiem nosy4yums [ ) iv]" = E[”(xi:”f ]t =103% op0 (cM. npumeyaHue 2 K

5.1.6). Toeda ¢popmyna (G.2b) npuobpemaem eud

L )
RNETPESVES

i=l ¥y

103
32 = =
¥ 025 057 082f
+ +
m-1 5-1 15-1
U3 tabrmupl G2 dna P = 95% u v = 19,0 nonyydaem in5(1%) = 2,09. CrnedosamensHo,

OmHocumenbHasl pacuupeHHasi HeonpedesieHHOCMb OJsi1 OaHHO20 ypoeHsi doeepusi 6ydem
Lys = 2,09-1,03=2,2%. Takum obpa3som, MOXHO ymeepxdama, ymo

13,0

Y =yxUys = y(1+0,022) (3naueHue ¥ nonyyarom Ha ocHoGaHUU U3MepPeHUll 8XOOHbLIX 6eIUYUH

no ¢popmyne ¥ =kxxqx3) unu ymo 0,578y =¥ <1022y ¢ ypoeHem doeepusi npubnusumensHo
95%.

G.4.2 Ha npaktuke i, [¥)3aBUCMT OT CTaHOAPTHLIX HEOMPEedEeneHHOCTeN . [X;) OLEeHOK BXOAHbIX

BENMNYUH, UMELLMX KaKk HOpMalibHOE, TakK U MHOe pachnpenernedune, npuyemMm oLeHKu H(X]':l nony4yaroT Kak Ha

OCHOBE YacTOTHOW WHTeprnpeTauuy BePOATHOCTM, Tak W Ha OCHOBE arpuopHbIX pacrnpegeneHuii
(oueHuBaHue TMNa A u B cooTBETCTBEHHO). AHaMNOrMYHOE YTBEPXKOEHNE CNPaBEANMBO B OTHOLLEHWN OLLEHKM

¥ 1N BXOOHbIX OLEHOK X , OT KOTOpbIX ¥ 3aBucur. Tem He MeHee, ecrin  (pyHKLUMIO
t={y—F)fu,(¥) moxHo pasnoxuTb B psia Teiiniopa B OKPECTHOCTM MaTeMaTUyecKoro OXWUAaHUs U
OrPaHNYNTLCS YNeHaMM PasnoXeHUs NepBoro MopsaKka MarocTy, TO pacnpedeneHne BEerMuUMHbI § MOXHO

annpoKCMMupoBaTb f -pacnpegeneHMeM C MCNoNb3oBaHWeM dopMynbl Yanya-CartepTyanTa, a Takke
dopmyn (G.2a) n (G.2b).

Mpn aTom ocTaeTca BOMpoc, kakuMm obpasom B cdopmyne (G.2b) ans VgF onpegennTb WMCHO

cTeneHelt cBobodbl ONs OLEHKU CTaHOAPTHOW HeonpegeneHHocTu no tuny B. MNockonbky onpeneneHue
yucna cTeneHen cBOGOAbI UCXOAUT M3 TOrMO, YTO ¥ B { -pacrnpedernieHMn BbIMonHAeT (YHKUMU Mepbl

HeornpeaeneHHoCcT BbIGOPOYHON aMcrepcnn 5 (Z), To ONs onpepeneHns 4yicna crTeneHen ceoGoabl

v; MOXeT OblTb Mcnonb3osaHa cdopmyna (E.7):

u(xz':'

220 u(x)] 2

BenvumHa B KBagpaTHbIX CkoOkax B npasBow 4actn dopmynbl (G.3) npeacrasnsetr cobow

(G.3)
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OTHOCUTENbHYIO HeonpeneneHHOCTb H{xi) .B Cly4dae OoueHOK CTaH,D,apTHOVI HeonpeaerneHHoCTn no Tmny B

3Ha4YyeHWe 3TOM BEMUYMHBI MOMYyYalT Ha OCHOBE CyOBbEKTMBHBLIX CYXOEHWA C WCMNOMb30BaHWEM BCEN
OOCTYMNHOW UHopMaL K.

lMpumep - Mycmb umerowasics uHghopMayuss 0 MoM, Kak 6bi1u nonyvyeHbl 8XO00HbI€ OUeHKU
X; U ux cmaHOapmHble HeornpedeneHHocMu i %x; ) Mo3eosisiem oueHUMb 803MOXHYH HemoOYHOCMb

MosTy4eHHo20 3HaYyeHus1 i(x;) e 25%. dmo cyxdeHue Moxem 6bimb UCMOIKO8aHO MaKUM 06pPa3oM,
ymo tuix; ) u(x;)= 0,25, moada u3 ¢popmynbl (G.3) cnedyem v; = (0,25) 2 /2=8. Ecnu xe
603MOXHasi HeMOYHOCMb MO/y4eHHO20 3Ha4YeHusi (x;) oueHewa e 50%, mo amo 6ydem

coomeemcmeosamb V; = 2 (cM. makxe Tabnuuy E.1 npunoxenus E).

G.4.3 lMpu paccmoTpeHun B 4.3 1 4.4 oueHok no Tuny B Ha ocHoBe anpuopHOro pacnpegeneHuns
BEPOSITHOCTEN HEABHO MpPeAnonaranoch, YTO MOMyYEHHOe 3HadeHne i(X;) n3BecTHo TouHo. Hanpumep,

ecnu u(x;) 6bina nonydeHa M3 NPAMOYTONbHOMO pacnpefeneHns BeposTHOCTEA C  MOMyLUMPUHON

a=la,—a_})2 kak B 437 n 445 10 oueHka u(x;) —al-f3 paccmarpuBanachb Kak “4MCroBoe
3HauyeHne, He obnaparollee HeornpeaerneHHOCTLIO, MOCKOMbKY MMEHHO B KayecTBE TakuX XKE HMUCMOBbIX
3HAUeHNN paccMaTpuBanMCb i M @_ , a CreaosaTenbHo, U @ (Apyras BO3MOXHOCTb MHTEprpeTaLmm

anpuopHOro pacnpefeneHnsl Kak W3BEeCTHOrO C HEKOTOPOW HeonpedeneHHoCTbH  paccMoTpeHa B
npumedaHmn 2 k 4.3.9). Ecnn gaHHylo Touky 3peHus npumeHutb K cdopmyne (G.3), To u3s Hee OGyaet

cnengosaTb, UTO ¥ —*00 unm, yto TO e camoe, 1/v; —»0 | ogHako 3TO OBCTOATENLCTBO He co3aaeTr

HUKaKNX NPEnaTCTBUA Ans npuMmeHeHnsa dopmynbl (G.2b). Kpome Toro, npegnonoxexHue ¥ —: 0 Henb3s
CUMTaTh COBEPLUEHHO HEMPaBOOMNO40OHBIM, NMOCKOMbKY OBLLENPUHSATLIM SBASIETCA TAKOM BbIOOP FPpaHM4YHbIX
3HaYeHnn @, N @_ , 4YTOObl BEPOSITHOCTb HAXOXAEHUS COOTBETCTBYIOLLEN CryvalHOW MepemMeHHOM 3a
npegenammn aTux rpaHny, Obina KpamHe mana.

G.5 lononHuTenbHbIe 3aMmeYvyaHus

G.5.1 B nwutepaType, NOCBSILLEHHOW BOMPOCaM OLEHMBAHWS HeonpedeneHHOCTU, YacTo MOXHO
BCTPETUTb CMNEAyoLLY0 MaTemaTnieckyto hopMyy Anst HEONPEAENEHHOCTW, COOTBETCTBYOLLEN MHTepBany
¢ ypoBHem gosepust 95%:

Ugs = 165 (veg )s? + 3212 (G.9)

roe fns (ng]- Ko3(bMUMEHT, B3ATbIM M3 Tabnuubl i -pacnpegenedus ons # = 95% u dncna creneHen

cBOOOABl Vo ; VgF - UMCNO  3(PEKTMBHBIX CTeneHen CBODOOAbI, paccuMTaHHoe Mo  dhopmyne

Yanua-Catteptyanta [dopmyna (G.2b)] ¢ y4yeToM moOMbKO TeX COCTaBNAKWMX & CTaHO4apTHON
HeonpeaeneHHOCTH, KOTopble OblM MOoMy4veHbl B pes3ynbTate CTatMcTMYeckon oBpaboTki MNOBTOPHbIX

af

. Oy == 2 2 2. 2
HabnIOOEHNA B MEKyWeM U3MEePeHnn; 5 = Zcfs{j‘ - T Br, 4= Zu; =7 c;a; 13- cymma
AVCNIEPCUA 8CEX OCMaTbHBIX COCTABMSIOWMX HEONPeAeneHHocTu, rae @ - nomylMpuHa WHTepsana

PaBHOMEpHOTO pacnpefeneHnst BXOOHON BEMMUMHBI <4 7 C TOYHO W3BECTHBIMU BepxHed (T &;) 1 HuxKHeil

(T ;) rpaHMLamMU OTHOCUTENBHO €€ HaunyLleih oueHkn (T.e. iy —d; = XJ' = Xptag).
MpumedaHue - CocTaBnstowasi HeonpeaeneHHOCTH, NoflyYeHHas no NOBTOPHbIM HabnioAeHNaM eHe
TEKyLLero n3MepeHunsl, OLLeHMBaETCA Tak Xe, Kak u nbas apyras cocTaBnsioowas, gaolas Bkiaj B .

YToObl MMETb BO3MOXHOCTb KOPPEeKTHO cpaBHUTb dopmyny (G.4) ¢ dopmynon (G.5) B G.5.2,
npeanonaraeTcs, YTo BKNaj Takux COCTaBMSALMX, ECNIN OHWU MPUCYTCTBYIOT, NPeHeOpexnmo marn.
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G.5.2 dopmyna ana pacyeTa paclUMPEHHON HeonpeneneHHOCTU, COOTBETCTBYIOLWAsa MHTepBany C
yposHeM gosepus 95% un nonyyeHHas cornacHo G.3 n G.4, umeet Bua, oTnn4Hbln ot popmynbl (G.4):

Lys = fos (V%ﬁ")(sz +uyl2, (G.5)

roe Ve paccumTbialoT no dopmyre (G.2b) ¢ y4eToM gcex COCTaBMALLIMX HEONpeaeneHHoCTy.
Ecrm npu pacyete no cpopmyne (G.5) oLieHkM Bcex aucnepcuin no tuny B nonydeHsl U3 anpuopHbIX
NPSMOYTOMbHLIX PacnpeaeneHnii C TeMU Xe 3HAYeHMAMM NOMYLIMPWHBLI &5 , YTO WCMONMb30BaHbLI NPy

pacueTe ;< no opmyne (G.4), TO B GONMbLIMHCTBE Cry4aeB 3HauyeHue Ligs, MONyuYeHHoe Mo dopmyrie
(G.5), ByneT Gonblue 3HaveHusi L5, nonyyeHHoro no opmyne (G.4). ATO MOXHO OB BACHUTL Criedy LM

obpasom. XoTs fgs (vgjr] B GOMLIUMHCTBE Crny4YaeB OyaeT Heckonbko Gomblie, Yem ins l:vg.ﬁ') , 0ba atn
koadppumumneHTa 6nM3 K ABYM, T.e. pa3HULa MeXdy HUMM HEecyLLeCTBEHHa; B TO e Bpemsi B popmyre

(G.5) 12 yMHOXaeTcs Ha ﬁg (ng] =4, Torga kak B popmyne (G.4) ata xe BeNnnunHa yMHOXaeTCs Ha Tpu.
Ecriu B cnyyae 52 w22 dopmynsl (G.4) u (G.5) p[aloT OOMHAKOBblE  3HAYEHWs Lgs m

/55 COOTBETCTBEHHO, TO NPY BBINOMHEHUM YCHIOBUS 1;° = ¢ 3HAYEHNe {/q5 6yneT Ha 13% MeHblUe, Yem

Lfys. Takim obpasom, B obliem criydae dpopmyna (G.4) aaeT HeonpeaeneHHoCTb, KOTOPO COOTBETCTBYET

MHTEpBaNn C MEHbLUMM YPOBHEM [OBEpPWUHA, YeM Yy WHTepBana, nofy4YyaemMoro Ha OCHOBE pacCLUUpeHHOW
HeonpegeneHHocTw no gopmyne (G.5).

Mpumevanne 1 - B npegenbHom criyyae uzfsz —0o W NpU Vg —* 00 ymeem U_.:,jj —= 1732,

Toraa kak [igs —»1,%60x. To ecTb 3Hauenne g5 obecneunBaeT MHTEpBan C ypoBHEM [0BepWsi BCEro

91,7%, B TO Bpems Kak 3HadeHne Llos- ¢ ypoBHeMm gosepust 95%. MOXHO cuMTaTh, YTO Tako Cryyai Ha
npakTnuke MMeeT MEeCTO, korga npeobnagalolmmMm U YACMEHHO, U MO pasMepy SABMAIOTCS COCTaBMsoLLMe,
pacCuMTaHHble Ha OCHOBE W3BECTHbIX [PaHWL, pacnpedeneHusi, U  KpoMe TOro,  3HavyeHus

2 2 2
i ()= cjaj {36nmskm apyr k Apyry.

MpumevaHne 2 - [ns HOpManbHOrO pacnpedeneHvuss KoadduuueHT oxsata k:ﬁm 1,732
obecneymBaeT uHTepBan ¢ ypoBHeM goBepus F =91,673...%. 310 3Ha4yeHne F sBnsieTCcs yCTONYMBLIM B

TOM CMbICIle, YTO AN HEro BapuauuM 3Ha4YeHUss koadpdumumeHTa oxsaTta npu HeGOmMbLUMX OTKIOHEHMAX
hopMbl pacnpeaeneHms oT rayCCoBOMN SBMSTCSA MUHMMAanbHbIMU.

G.5.3 BO3MOXHbI CUTyaLmu, KOrAa BXOAHAA BEMMUMHA -L; MMeeT acMMMETpUYHOe pacnpenernenue,
KOrda OTKIMOHEHNS OT MaTemMaTM4yeckoro OXuAaHusi B OpHYy CTOPOHYy Oornee BepOsiTHbI, 4Yem B
NPOTMBOMOMNOXHYIO (CM. 4.3.8). OTO He BMMSIET Ha pacyeT CTaHAAPTHOWM HeonpeaeneHHOCTH i x; ) oLeHku

X BXOQHOW BENUYMHbI XJ- N MO3TOMY HE UMEET 3HAYEHNS NPU OLLeHUBaHUN i, (), HO MOXeT NoBMMSATH Ha
oueHmBaHue [ .

Ecnu oTknoHeHus M3Mep$|eMOVI BENIMYMHDBI OT pe3yrbTaTta naMepeHuna B Ty Unn NHyt0 CTOPOHY UMEKT
I'IpVIGJ'IMSVITeJ'IbHO OANHAaKOBYKD 3HAYMMOCTb, TO 06bIMHO pe3ynbtar naMepeHua npeacTtaendlT B BuAe

cUMMeTpuyHoro uHTepeana f = ¥X L7 | Ecrm acummerpus pacnpepenenus -i; Bbi3biBaeT MULLb
HeGOomMbLUY0 acUMMETpUI0 B pacrpederieHnn, XapakTepusyemoM pesynbTaToM uaMepenuss ¥ 1 ero

CYMMapHOM CTaHOapTHOM HeonpenerieHHOCTbIo u,(¥) | 10 yCTaHoBMNeHne CUMMETPUYHOrO WMHTepBarna

BeAET K HEKOTOPOMY 3aHWXXEHMIO BEPOSITHOCTM HAaXOXOEHWUS! U3MEPSEMON BENMUMHbBI MO OAHY CTOPOHY OT
¥ 3a cyeT HEeKOTOpOro 3aBbllLEHUS MO APYryl0 CTOPOHY. AnMbTEpHAaTMBHOE peLUeHNEe COCTOUT B yKasaHuu
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WMHTEepBarna, CMMMETPUYHOIO MO BEPOSATHOCTU (M, TakMM OOpa3oM, HECUMMETPUYHOIO NMo [7 ), Tak, 4YToDbl
BEPOSATHOCTb HAXOXOEHUS ¥ HMKE HWKHel rpaHuubl ¥ —Lf_ 6bina paBHa BEpOATHOCTU HAXOXOEHUS
¥ Bbllle BepxHenm rpaHuubl ¥ +&7, . OpgHako OnNs yCTAHOBMEHUS TakMX HECUMMETPUYHBLIX paHuL
Heobxooumo 6Gornblie MHOopMauuM, Yem 3HaHMe TOINMbko ¥ W Hc(,‘v‘] [n, cnemoBaTenbHo, ©Gornblue

WHopMaL MK, YeM TOMbKO OLEHKN X; U u{xi} ONSA Kakaon BXOAHOW BENUYUHDI XJ ]-

G.5.4 OueHka pacluMpeHHON HeonpeaeneHHOCTU Up yepes 3HayeHus u,:l[y]l, Veff n f-p (ng"} ,
MONMYYEHHOro U3 § -pacnpedeneHunsi, SBMsEeTCS TONbKO NPUONUXEHNEM, VMEOLWMM CBOM OrpaHUYeHus.

CniyvaiiHylo nepemeHHylo ¥ — X 1w, (F) MoxHO cumTaTh umelowen ; -pacnpeaeneHnsl Torbko B TOM

cryyae, ecrm pacnpefeneHne ¥ rayccoBO, OLEHKM ¥ U i, (Y] nonyyeHbl He3aBMCMMO Apyr OT Apyra u
. 2
pacnpeaeneHnem BbIGOPOYHOW aucnepcun iy (¥ ABnsieTcs pacnpenerneqne xu-ksagpat. Beegenve uicna

3(ppexTMBHBIX CcTeneHen cBobOAbl Vg [dopmyna (G.2b)] nossonsieT pewuTb TOMbKO MOCMEAHIO

2
npo6nemy, obecneuBasn ansa ; () pacnpeneneHne, 6nuskoe Kk pacnpegenexuio xv-ksagpar. Mpobnema
Xe, CBA3aHHasi C OTIMYMEM pacrpedeneHnss ¥ oT rayccosa, TpebyeT BKMHOYEHWA B PacCMOTPeHue
MOMEHTOB Goree BbICOKOro nopsaaka, YeMm AnMcnepcus.

G.6 3akntouyeHue

G.6.1 3HayeHue koadbduumeHTa oxsaTa kp, obecneynBaioLlee MnoslydeHMe MHTepBana C YpoBHEM
joBepust ¥, OJM3KMM K 3a4aHHOMY, MOXET OblTb M3BECTHO TOMBKO B TOM CIllyyae, ecriv MMEloTcs

noapobHble CBeoeHUst O pacnpedeneHnn BEepOsiTHOCTEN KaXXOoW BXOAHOWM BENMUYMHBI, U €Crin 9Tu
pacnpeneneHus npeodpasoBaHbl B pacnpeferneHne BbIXOOHOM BENMMYUHBL. 3HAHWSA OAHMX TOMbKO OLEHOK

& N X CTaHOAPTHbIX HeOﬂpe,D,eJ'IeHHOCTeIZ H{Xi) AN 9TUX Uenen HegoCcTaTouHo.

G.6.2 TNockonbKy HageXHOCTb U KONMMYECTBO MMEIOLLENCH WHOpMaUMM b B PeOKMX Cryyasix
CnocoOHbl onpaBgatb Te T[POMO3AKME BbIMMCIIEHUS, KOTOpble HeobxoauMmbl Onisi nNpeobpas3oBaHus
pacnpefeneHnuii BXOOHbIX BEMWYUH B pacnpedeneHne BbIXOAHOW BEMWYWMHBIL, MOCIEOHIO SONYyCTUMO
3aMeHNTb ee npubnuxkeHnem. Mcxoass U3 UEHTpanbHOM NpeaenbHOW Teopembl, OObIYHO A0CTaTOYHO

MPUHATb, YTO CryvaiHasi nepemeHHas (¥ —I)iu; (¥} nmeeT ¢ -pacnpedeneHne C YnMCroM cTeneHei
cBOGOALI, PaBHbLIM 4MACTy SMMEKTUBHLIX CTEreHen CcBoGOabl Ve Ans t,(¥) cormacHo dopmyne

Yanua-CarTeptyaiita [(hopmyna (G.2b)], u & » =ip ':Vgﬁ') .

G.6.3 Y106bl ncnonb3oBatb opmynly (G.2b) Ana nonyyeHnss Vi , HEOGXOAMMO 3HaTb 4MCIIO
cTeneHen cBoboabl V; ONS KaXOOW COCTaBNSAOLLEN CcTaHO4apTHOW HeonpedeneHHocTn. B cnydae

OLleHVBaHWs1 HEONpPeaeneHHOCTU Tna A ¥; onpeaensoT No YUCIY He3aBUCUMbIX MOBTOPHbLIX HAGMHOAEHUN,
Ha OCHOBE KOTOpbIX MOMy4YeHa 3Ta OLEHKa, U YUCIY HEe3aBUCMMBbIX CTATUCTMK, CHOPMMPOBAHHBIX MO 3TUM
Habnogennsam (cm. G.3.3). B cnyyae oueHuBaHMs HeonpegeneHHocTu Tuna B ¥ nony4yaloT Ha OCHOBe
CY>XOEHUS O HaeXXHOCTU 3TON oueHkn [cMm. G.4.4* n popmyny (G.3)].

* TekCT AOKyMeHTa COOTBETCTBYET opurnHany. - lNMpumevaHme narotosutens 6a3bl AaHHbIX.

G.6.4 Takum o06pa3oM, peKoMeHOYEMbIA METO4 pacdeTa pacLUMPEHHON HeonpeaeneHHOCTH
Up =kpuc(.y) , TpeAHasHayeHHo ana onpeneneHns wHTepsana f = ¥* I/ ¢ yposHem posepus,
NpuBM3nMTENbHO paBHbIM 3adaHHOMY F' , BKIIOYaeT criegytolime aTans:

1) CornacHo pekoMeHOaLMsaM pasgernos 4 1 5 nonyyaioT 3HaveHns ¥ n i, (v
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2) Mo nosTOpsieMon HWXe Anga yagobcTtea dopmyne Yanda-CatrteptyanTa [hopmyna (G.2b)]

N )
T T

=V

Haxo4saT 4ncrno 3PEKTUBHBIX CTeneHen cBoboabl Vo . Ecrin u{xi} nory4yeHa Kak oueHka no Tuny A, To
vy onpeaenstoT cornacHo G.3.3 Vg . Ecrm u(xl-] nory4yeHa kak oueHka no tuny B n ee MOXHO cumTtatb
M3BECTHOM TOYHO, YTO YacTo ObIBaeT Ha NpakTuke, TO ¥ —+ &3 ; B NPOTUBHOM Crnyvae crneayeT OUeHWUTb
¥ no copmyne (G.3);

3) Mo Tabnuue G.2 HaxogaT ¢ » (ng"] Ans Tpebyemoro ypoBHs fosepusi P . Ecrm Vg - Heuenoe
ymcno, TO f-p (Vgﬁ':' nony4aoT no Tabnuue § -pacnpegeneHns nubo uHTepnonsumen, nMbo ymeHbLuas

Vgg¥ A0 GrivxxaiiLuero Lenoro yncna.

4) MNpuHumatoT kp =iy (Vgﬁ':' 1 BbIYUCTIAOT Up = k_pu.: (¥}

G.6.5 B HekoTOpbIX CcUTyaUWsix, KOTOpblE, MO-BUAMMOMY, [OOCTAaTOMHO PEedKO BCTpeYaloTcsl Ha
NpakTuKe, YCINOBWSA LEHTParnibHOW MpeferibHoM TeopeMbl MOTYT BbIMOMHATLCS HEAOCTAaTOMHO XOPOLUO, U
noaxon, W3noxeHHoln B G.6.4, MOXET NMPUBECTU K Henmpuemriemomy pesynbraTty. Hanpumep, ecrm B

#,(¥) npeobnagalolwmii  BKMNag BHOCUT COCTaBRSIOWIAS HEONMpedeneHHOCTW, OleHMBaemas U3
NPearnonoXeHNsl CyLLeCTBOBaHUSA MPSIMOYTONbHOrO pacrnpeneneHsl ¢ TOYHO U3BECTHbIMM rpaHuLaMn, TO

BO3MOXHO [npn £, (Vgﬁ") }w@ ], 4To BepxHsisa U’"‘Up:' N HAXKHSAS D"Up)) rpaHuubl MHTepBana,

onpenensemMoro Up, ByoyT nexaTb 3a npegenamy obnacTu pacrnpeneneHus BeposATHOCTEN BbIXOOHOM
BenMuuHbl ¥ . Kaxaaa 13 nogobHbIX CUTyaluid [OrKHa paccMaTpuBaThCsl 0coBO, HO 3a4acTylo B UX

OTHOLLUEHUM MOXHO UCMOMNb30BaTh M3BECTHbIE aHaNMMTUYECKME METOAbI (HanpuMep, AN Nony4YeHnst CBEPTKU
HOpMaribHOro pacnpeaeneHns ¢ npssmoyronbHbiM [10]).

G.6.6 YacTo B LLUMPOKOM Ananas3oHe MpakKTU4ecKnux I'IpI/IJ'IO)KeHVIVI MOXHO CYMTaTb BbINONMHAKLWMMNCA
cnepywuine ycroBus:
- oueHka ¥ M3Mep$|eMOIZ BENMMYUHbI ¥ nony4yeHa Ha OCHOBE OLIEHOK &y ©onbLLOro yncna BXOAHbIX

BEMMUMH i; , OMKCLIBAEMbIX PErynsipHbIMM (T.€. HEe WMelWMMU OcOoBEHHOCTeR) pacnpeaeneHnsMm
BEPOSATHOCTEN (TaKMMMU KaK HOPMarbHOE U NMPSIMOYrOfbHOE);

- COOTBETCTBYIOLME BXOAHbIM OLEHKaM CTaHAapTHble HeOonpeneneHHoCTU #(x;) , KoTopble MoryT
ObITb NMoMydeHbl MMB0 Kak OLEHKU No Tumy A, NMbo Kak OLLeHKM no Tuny B, BHOCAT comnocTaBuMble BKMabl B
OLIEHKY CYMMapHOW CTaHAapTHOI HeonpeaeneHHocTn &, V) pesynbtata namepeHns V¥ ;

- JonycTMMO fuHeliHoe npubrvkeHue, npearnonaraemoe  3akOHOM  TpaHCOPMUPOBaHUS
HeonpegeneHHocTewn (cm. 5.1.2 n E.3.1);

- HeOonpedeneHHoOCTb OLeHKN I, (¥] mocTaTodHo Mana BCreacTeMe AOCTaTOMHO BOMBLIOrO YMcra
addeKTVBHBIX CTeneHen cBoboadbl Vg (Hanpumep, 6onee 10).

OTO 03HayaeT cobnoaeHne YCroBUA LIEHTParbHOM NpedenbHOA TEopeMbl, YTO OaeT OCHOBaHWe
cuiTaTb pacnpenerneHne BEPOSITHOCTEN, XapakTepuayemoe pesyrbTaTtoM M3MEepeHus » U ero cyMmapHom

CTaHOApTHOW HeornpeaeneHHOCTbI0 . () | HopManbHbIM, U (BCreacTBMe GOMbLUIOMO 3HAYEeHMs Vit )
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B (_}f) MOXHO paccMmatpuBaTtb Kak HaOeXHYH OUeHKY CTaHOapTHONo OTKIIOHEeHUA 3TOro pacnpeneneHus.

Torga, NpUHMMasi BO BHUMaHWE W3MIOKEHHOE B HACTOSILLEM TMPUIIOXKEHUM, B YacTHOCTM BbIBO4 O
NpUBIM3MTENBHOCTM  MPOLIeAypPbl  OLEHKM HEOMNPEeAEerieHHOCTM U NpaKTU4eckol HelienecoobpasHocTu
pasnuyeHnss NHTEepPBanoB, YbM YPOBHW OOBepUs OTnmvaloTcs Ha 1-2%, MOXHO NOCTYMUTL Creayomm
obpasom:

- MPUHATb j = 2 W NpeanonoxuTs, yto Lf = Ziu,. (V) onpenensieT nHTepBan C ypoBHEM [0Bepus
npnbnunantensHo 95%; nnu (B 6onee OTBETCTBEHHbLIX CUTYaLMSX);

- NPUHATL ¢ = 3 ¥ npeanonoxuTb, yto Lf =3, (¥) onpegensieT WHTepBan C ypoOBHEM [A0BEpus
npu6nmanTensHo 99%.

XoTS yKasaHHbI noaxond NpUrofdeH Ans MHOMMX M3MepUTEerbHbIX CUTyauuid, ero NpUMeHMMOocTb Ans
Ka)kgoro KOHKPETHOro namepeHusi byaeT 3aBUCETb OT TOro, HACKONbko GrM3mm ByaeT COOTBETCTBME MEXAY

k=2un igs (ng]' M mexay ik =3 u fag (Vgﬁ]' . Apymmm cnoBamu, Hackonbko 6mnm3ok OyaeT ypoBeHb
[oBepusi ANA WHTepeana, onpedeneHHoro uvepes & =2u, (¥) wm UV =3, (¥) , k 95 vm 99%
COOTBETCTBEHHO. XOTSI, Hanpumep, npu Veg = 11 k = 2 Gyaer meHble fps(11) Bcero Ha 10%, a ik = 3
6yner menblie fogll1) Bcero Ha 4% (cm. Tabnuuy G.2), B psiae CryYaes Takoe pacXoXaeHne MOXeT bbb
npusHaHo HenpuemsembiM. Crieayer UMeTb B BUAY, YTO NpU Vgt = 13 3HadeHne [ = 3 JaeT uHTepsan ¢

yposHem fosepusi 6onee 99% (cm. Tabnuuy G.2, U3 KOTOPOW Tawkke BUAHO, YTO MpU Ve —* 00 ypOBHM
[OBepus MHTepBanoB, obpasyemblx &L =2 u j = 3, paBHbl 9545 n 99,73% COOTBETCTBEHHO). Takum

0bpa3om, npakTuieckass MPUMEHMMOCTb M3NOXEHHOro MoAxoAa onpeaenserTcs 3HaYeHnem Vaf , a TaKke
TpeboBaHNSIMU, NPEABSABNSEMbIMU K PACLUMPEHHOW HeonpeaeneHHOCTU.

Tabnuua G.2 - 3HavyeHus f-p () { -pacnpegeneHiss C 4ACroM cTeneHen cBobodbl 1, onpegenswowpme

nHTepean ot — iy (vl go +1¢ r (V) , B npemenax KOTOPOrO HaxoaWTCst AOMs 2 pacnpedeneHunst crydaiiHoi
nepemMeHHom

Yucno cteneHen Dona 2, %
cBoboabl v

68,27% 90 9% 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 3,31 5,84 9,22
4 1,14 2,13 2,78 2,87 4,60 6,62
5 1,11 2,02 2,57 2,65 4,03 5,51
6 1,09 1,94 2,45 2,52 3,71 4,90
7 1,08 1,89 2,36 2,43 3,50 4,53
8 1,07 1,86 2,31 2,37 3,36 4,28
9 1,06 1,83 2,26 2,32 3,25 4,09
10 1,05 1,81 2,23 2,28 3,17 3,96




[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 92

11 1,05 1,80 2,20 2,25 311 3,85
12 1,04 1,78 2,18 2,23 3,05 3,76
13 1,04 1,77 2,16 2,21 3,01 3,69
14 1,04 1,76 2,14 2,20 2,98 3,64
15 1,03 1,75 2,13 2,18 2,95 3,59
16 1,03 1,75 2,12 2,17 2,92 3,54
17 1,03 1,74 2,11 2,16 2,90 3,51
18 1,03 1,73 2,10 2,15 2,88 3,48
19 1,03 1,73 2,09 2,14 2,86 3,45
20 1,03 1,72 2,09 2,13 2,85 3,42
25 1,02 1,71 2,06 2,11 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
co 1,000 1,645 1,960 2,000 2,576 3,000
al Ecnu cnyyaiiHas nepeMeHHasi Z pacrpeferieHa no HopMarbHOMY 3aKOHy C MaTeMaTuyeckum oxugaHmem Hz u
CTaHAapTHbIM OTKIIOHEHWEM (F , TO MHTepBan Hg + £G 6ypet HakpbiBaTh fOMI0 P pacnpegeneHus, pasHyo 68,27,
95,45 1 99,73% npu 3Ha4YeHnsIX [k, paBHbIX 1, 2 1 3 COOTBETCTBEHHO.

Mpunoxerne H
(cnpaBo4HoE)

Mpumepsbl
HacTosilLee npunoxeHne cogepXut wWecTb npumepoB, H.1-H.B6, M3MOXeHHbIX C TakoM CTEeneHbio
pertanusauum, 4Tobbl 4aTb NOSTHoe NpeacTaBneHMe 06 OCHOBHBIX MPUHLMMAX OLEHUBAHWS N NPenCcTaBfeHns
HeonpeaeneHHOCTN M3MEPEHUS!, YCTaHOBIIEHHbIX HacToAwmM Pykosodcmeom. BmecTe ¢ npumepamu,
BKITHOMEHHbIMM B OCHOBHOW TEKCT HacTosilero Pykogodcmea, a Takke B HEKOTOPLIE N3 ero NPUITOXKEHNIN, OHW
OOMKHbI AaTb BO3MOXHOCTb MONb30BaTeNto HacTosiero Pykogodcmea NPUMEHATL 3TU NMPUHLMNBI B CBOEN
METPOIOrMYECKON NMPaKTUKeE.

|_|OCKOJ'Ibe npuMepbl HACToALLEero nNpUnoXeHna HOCAT YMCTO I/IJ'IJ'IIOCTpaTVIBHbII7I XapakTtep, OoHUu Obinu
noaBeprHyTbl HEN36eXHbIM ynpoweHnam. Kpome TOro,  camn npumMmepbl, U CNornb3dyeMble B HUX YUCTIOBblIEe
OaHHble I'IO,D,6I/IpaﬂI/ICb C HamepeHumemMm cpaernatb MakCuMalribHO MOHATHbIMWU NMPUHUUIMBI, YCTaHOBJIEHHbIE
HacToALL MM FyKoeoacmeom, NO3TOMY YKa3aHHble MNpuMepbl He crenyeTr BOCMpUHMMaTb KaK OnnCaHuA
peanbHbIX I/I3MepeHVII7I. XOTsl TOYHOCTb npeacTaBlieHNA NCXOAHbIX YNCIOBbLIX AaHHbIX TaKoBa, KaK yKa3aHa B
npnmMmepax, ¢ uenbto n3dexarb BMUAHNS OLUMOOK OKpyrneHna BCe MPOMEXYTOYHble BbMUCIIEHUA Obinu
BbIMOJSIHEHbI C COXpPaHeHneM ©ornbluero ymMcna 3Havawmx Ll,VI(bp, YyeM 3TO OObIMHO gernaeTcs Ha npaKkTuke.
OTUM MOXET O00bSACHATLCH HEKOTOpOoEe OT/invne npeacTtaBlieHHbIX B nNpuMepax pesyribraTtoB BbIYMCINEHUA,
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BKIMO4YarwLwmMx matematndeckme onepaumm C HECKONMbKMMWU 4rieHaMu, OT TeX, YTO Obln Gbl nosiy4yeHbl C
COXpaHeHnemM orpaHn4YeHHoro 4ncra 3Havawmnx uMd)p B COOTBETCTBUUN C NCXOOHbIMU OaHHbIMW.

B HacTosiwem Pykosodcmee nogouvepkMBaeTCs, UTO Knaccudumkaums MEeTOA40B  BbIYMCIEHUS
COCTaBNALLMX HEONPELENEHHOCTM Ha oueHMBaHMe Tuna A n Tmna B npuBegeHa Tonbko Ans yoobcTsa u
YTO 3HaHMA cnocoba nomyyeHns oueHkn He TpebyeTcsa ANs BbMUCIEHUS CyMMapHOW CTaHOapTHOW
HeonpedeneHHOCTU UMM pacLUMpPEeHHOW  HeonpedeneHHOCTW,  MOCKOMbKy  BCE  COcTaBnsiowume
HeonpeaeneHHocTn obpabatbiBaoTca eanHbiM obpasom (cm. 3.3.4, 5.1.2 n E.3.7). MNoatomy B npumepax
cnocob Mony4eHnst OLLEHKN KOHKPETHOW COCTaBMISIOLLENA HeonpeaeneHHOCTU cneumanbHO He yKasbiBaeTcs.
Ho n3 nsnoxennsa npymepa OyaeT ACHO, Kakum 0b6pa3omM MoslyYeHa oLeHka TOM UM MHOW COCTaBISIOLLEN.

H.1 KannbpoBka KOHLEBON Mepbl ONUHbI

oToT npumMep nokasblBaeT, YTO AaXKe NMpocTad 3agavya U3MepeHna MOXET BKIHo4YaTb TOHKME aCneKThbl
oueHnBaHnA HeornpeaerneHHOCTU.

H.1.1 U3ameputenbHas 3agava
OnnHy KOHUEBOM Mepbl onpedensT CpaBHEHMEM C 3TanoOHOM. HomuHanbHas AnvMHa M KOHLEBOM

Mepbl, U atanoHa - 50 mMm. MpAMoli pesynbTaT CMYeHUs 3TUX ABYX KOHLEBbIX Mep No3BONSAeT MonyqnuTb
Pa3HOCTb UX ANMH d, KOTOPYIO MOXHO NpeacTaBuUTb B BUAE

d =1+ a8 - Fp(l+ciefe), (H.1)

roe - usamepsiemasi BENUYMHA, T.€. ANUHA kannbpyemoii koHLeBoln mepbl npu 20°C;

Iy - nnuHa atanonHa npu 20°C, npuBeaeHHas B cepTudUKaTe o KanmbpoBKe;

n Chy - KOa(pPUUMEHTBI TENNOBOrO paclLMpeHns, COOTBETCTBEHHO, KanvbpyeMon KOHLEBOW Mepbl
OJTMHbI N 3TaroHa;

8w Bg- omkroHeHus TemnepaTypbl, COOTBETCTBEHHO, KOHLIEBOW MEPbl U 3TanoHa OT HOPMarlbHOM
Temnepatypsbl 20°C.

H.1.2 MatemaTtuyeckass mogenb

WNcxoga us cdopmynbl (H.1) marematnyeckass mofenb AOns M3MEPSIEMON BerMuYMHbl MOXET ObITb
npeacTaBneHa B Buae

Foll4+ceBe)+d
I= SI: 1+SCL§:] :f3+d+f3[&393_&5)+“'. (H.2)

Ecnm pasHOCTb TemnepaTyp Kanbpyemoii KOHLLEBOW Mepbl 1 3TanoHa 3anucaTb kak Oi=8—8e 2

pa3HOCTb X KO3(ULIMEHTOB TEMMOBOrO PpaclUMpenns Kak &= — Cie  To chopmyna (H.2) npumeT Bug

I=fllg.d e, 0.80,88)= 1o +d — Io(Bo B+ cig - B8 (H.3)
Mpegnonaraercs, YTO OUEHKU oM GE (HO HE OLEHKM MX HEOMpeLeneHHOCTEN) paBHbl HYJO U YTO
e, O, Bog, HEHekoppenupoBaHHbl. (OTmeTum, 4To ecrim Obl n3mepseMas BenvynHa Obina BbipaxkeHa

yepes o, Bp, Gn e, TO HEOBXOAUMO GbiNo Bbl YUMTbIBaTb KOPPENSLMIO Mexay Hu Ben Mexay oLun
Glg.)

N3 copmynbl (H.3) BMAOHO, 4YTO oOLEHKA W3MEPSEMON BENMMYMHBbI § MOXET OblTb nonyyveHa
CYMMMpPOBaHNEM fon &, roe {p- prmHa atanona npu 20°C, ykasaHHasa B ceptudmkate o kannbposke, a

4 - OUEeHKa BenuuuHbl d, nonyyeHHass Kak cpeHee apudmMeTmyeckoe nNo # = 5 He3aBUCMMbIM MOBTOPHbLIM
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HabnogeHnam. CyMMmapHylo CTaHOapTHY HeonpeaeneHHOCTb i, I:f ) OLEHKN [ Mnomny4valoT, MpUMeHss
dopmyny (10) k bopmyne (H.3), kak Oyget nokasaHo HuXe.

MpumeyaHme - B Lenax ynpoLieHns 3anMcu 34ecb U B ApyMX NpMMepax UCMorb30BaHbl OAUHAKOBbLIE
0003Ha4YeHNs ons cny4YyamHon NepeMeHHON U ee OLLEHKN.

H.1.3 ucnepcun coctaBnsoLWMX HeonpeaeneHHoOCTn

OCHOBHblE pe3ynbTaThl BbMUCIIEHWIA, OTHOCSALLMXCS K HAcTOsLLeMy npumMepy, cobpaHbl B Tabrvue
H.1.

C ydetom cpgenaHHoro npegnonoxeHuns, 4to Hoi= 0 n F&= 0, npumeHeHne dopmynbl (10) K
dopmyne (H.3) paet

uf I:f:l = cfuz I:f;;:l +c§u2 I:.:i':l +c§3uzlic:-£3:l+c§u2 I:Eljl +c§xu2 I:Ec:c:l +c§ﬂu2 I:EIECI . (H.4)

e cy=af fdly=1- (B 8+ 0eb8)=1;
cg=afldd=1;

tap =07 [ d0e=—1p E0=10,;
g =af (88=~{¢ B=0;
Cpy = 0F fO0=—1¢ 8,

Cpy = OF 1 008=—Jo. Clyp .
Takmm obpasom,

ul (1) =u? (1) +u? (@)+ 136%° (5 + Thodu® (56). (H.5)

c

H.1.3.1 HeonpeneneHHOCTb kannbpoBkM aTanoHa u[fg)

CeptndumkaT 0 karmbpoBKe YKkasblBaeT 3HAYEHME PaCLUMPEHHON HeonpeaeneHHOCTU ANUHbI 3TanoHa
if = 0,075 MKm 1 coolLLaeT, YTO 3TO 3Ha4YeHMe ObINo NOMy4YeHO C MCNOoMb30BaHMEM KO3hdMLMEHTa OXBaTa

i = 3. 910 nosBonser nonyynTb crnegyruiee 3Ha4yeHne CTaH,D,apTHOI7I HeonpeneneHHoCTun:

w(f o) =0075/3=0025mkm nnu 25 Hm.

H.1.3.2 HeonpeaeneHHoCTb n3MepeHns pasHocTU AnnH i (d)

BbIGOPOYHOE CTaHOApTHOE OTKIOHEHWE, XapakTepusylollee pesynbTaT cpaBHeHWs f u {g, 6blno

Mony4eHo Ha ocHoBe 25 NMOBTOPHbIX HAGMAEHUIA Pa3HOCTU ANMH ABYX KOHLEBbLIX Mep U COCTaBmmo 13 HM.
Mpouenypa kanubpoBKW, OMMUCaHHas B HacTosWEM Mnpumepe, npegycmaTpuBaeTr npoBedeHne NSty
MOBTOPHbIX HabnogeHun. Takum obpa3om, cTaHgapTHas HeonpeneneHHOCTb CpeqHero apngpmeTn4ecKkoro
Mo 9TUM HabnoAEHNAM MOXET ObITb NonyyveHa Kak (cMm. 4.2.4)

u(.:?): S{E)= 13&.@ =58 HMm.
CornacHo cepTudmkaTy O KanubpoBke KOMNapaTopa, WCMOMb3yemoro Ans cpaBHeHns 7 u {g

BHOCMMasi WM B  pe3ynbTaT  U3MEPEHUs  HeomnpeneneHHoCTb, "oDyCrnoBreHHas  CrlyYalHbIMU
norpelwwHocTammK", coctaenset +0,01 Mkm npu ypoBHe gosepus 95% m onpegerneHa no WecTy NMOBTOPHbLIM
n3mepeHnaMm. 3TO MO3BOMSET MOMYYUTb OLIEHKY COOTBETCTBYHOLLENW CTaHOApTHOM HeonpeaeneHHOCTH,
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ucrnonb3ys g5 [5:1 = 2,57 ana v =6-1=5 cteneHen ceoboapl (cMm. Tabnuuy G.2 npunoxerHust G), kak

HeonpeneneHHOCTb,

2e(dy 1= 0,01/ 2,57 = 0,0039 mkm unm 3,9 Hm.

cpeacTBa U3MEPEHMN, MOXHO OnpeaenuTb Kak

O6LwKiA BKNag HeonpedeneHHOCTH, CBA3aHHON ¢ 3MepeHueM d 1 BblpaXkKeHHON Yepe3 CyMMy OLIEHOK

"0byCcnoBrneHHas CUCTEMaTtM4YeCKIMM MOrPELHOCTAMN",
KannbpoBke ykaszaHa pasHoh 0,02 MKM "Ha ypoBHe Tpu cumva“. Torga COOTBETCTBYHOLLYIO CTaHOAPTHYHO
HeonpeaeneHHOCTb, CBSA3aHHYD C cucTeMatudeckumun adpdbektamm B pesynbrare MPUMEHEHWUS AaHHOro

12(dy ) = 0,02/ 3= 0,0067 mkm nrm 6,7 Hm.

ancnepcui, byaet

nnm

uz[ci):uz [E)+u2[a!’1)+u2[cf2): 93 Hm 2

w(d) =9,7 Hm.

Tabnuua H.1 - CocTtaBnsowme ctaHgapTHON HeonpeaeneHHOCTH

B cepTudukare o

CocTtasnstoLas NcTouHMK 3HaveHvie aF  |u, {j) = |,:- |H|[I-)HM Yucrno
cTaHgapTHOM HeonpeaeneHHoCTU cTaHgapTHoM i = ! ! ! cTeneHemn
Heonpeae- Heonpeae- oy ceoboapbl ¥
NeHHoCcTn ul:x!-:l NeHHocT

1 I:IS') Kanu6poska aTanoHHow 25 Hm 1 25 18

KOHLEBOWN Mepbl ANWHbI
u(d) M3amepeHune pasHocTu 9,7 HM 1 9,7 25,6

ANVH KOHLEBbIX Mep

" Ii‘?l) MoBTOpHbIE HabnoaeHNs 5,8 HM 24

i ['5111 ) CryvariHble agpekTbl 3,9 HM 5
Komnaparopa

1 [':112 ) CuctemaTnyeckue 6,7 HM 8
adpekTbl Komnapartopa

u[&ﬁ') KoadpdpmumeHT Tennosoro | 4 5.4g9—fioc-1 0 0
pacLUMpeHnst 3TanoHHOWN ’
KOHL,EBON Mepbl

” [B) Temneparypa ctona 0,41°C 0 0

y (@) CpenHsis TemnepaTypa 0,2°C
cTona

i [ﬂ) Kone6aHus Temneparypsi 0,35°C
NoMeLLLeHs

u[ﬁ-&) PasHOCTb K0athULMEHTOB | () 5g.10—f o =1 S 2,9 50

PaCLUMPEHNST KOHLIEBbIX
Mep




[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpanuua 96

u[ae) PasHocTb Temnepatyp 0,029°C — I aig 16,6 2
KOHLIEBLIX Mep

u? (1= uf (I)=1002 2

i, (7)=32 m
Ve [1)=16

HeonpegeneHHocTb, "0OOyCroBMEHHasi cuUCTEMaTUYECKMMM MOrpewwHocTsMn”, B cepTudmkate o
kannbposke ykasaHa pasHov 0,02 mMkm "Ha ypoBHe Tpu curva'. Torga COOTBETCTBYHOLLYIO CTaHOapPTHYHO
HeonpeaeneHHoCTb, CBA3aHHYID C CUCTEMaTUYecKuMn adpektamm B pesynbTare NPUMEHEHUS OaHHOro
cpencTBa U3MEpPEHUin, MOXHO ONpeaenuTb Kak

wldy )= 0,02/ 3= 0,0067 mkm nnu 6,7 Hm.

OOBwmn BKNag HeonpegeneHHoCTU, CBA3aHHOM C M3MepeHnem d 1 BbIPaXKEHHOM Yepe3 CyMMY OLLEHOK
aucnepcui, byget

uz[a":l:uz (E)+u2[a!’1)+u2[d2)= 93 Hm 2

nnm
u(d)=9,7 Hm.
H.1.3.3 HeonpeneneHHOCTb OueHKM koaddrumMeHTa TENNOBOro pacLlmMpeHns uI:OES)

M3BeCTHOE  3HadYeHMe  TEennoBOro  paclUMPEHUs  3TalNOHHOM  KOHLUEBOWM  Mepbl  paBHO
e = 11,5106 °Cc-1 ¢ HeonpeaeneHHOCTbIO, XapaKTepu3yemMon MnpsMOYrofibHbIM pacrnpegeneHmem ¢

rpaHvLamm +2:10-%°C-!1 . Torpa CTaHgapTHas HeonpeaeneHHocTb OyaeT paBHa [cM. hopmyny (7)]

uleeg)=2-10%73=12.10%c-1,

Mockonbky, kak ykasaHo B H.1.3, cpr=8f/de=—/¢ 58= 0, panHas cocTaBnstoLas
HeOonpeAeneHHOCTY He BHOCUT BKNa, B HEONPeAeNneHHOCTb N3MEPEHUst § , €CRW YYUTBLIBAThL TOMBKO YreHbl

pasnoxeHua nepsoro nopsaka. OgHako nNpu yveTe craraeMblX BTOPOro nopsiaka 3Ty COCTaBMSHOLLYO
HeobxoaNMO NPUHATL BO BHUMaHue (cm. H.1.7).

H.1.3.4 HeonpeoeneHHOCTb OLEHKN OTKITOHEHNS TeMnepaTypbl KOHLEBON Mepbl ASTNHbI H[B)

TemnepaTypa NOBEPXHOCTM M3MEPUTENbLHOrO CTona ykaszaHa pasHom (19,9+0,5)°C. Pemcrtpauns
TemnepaTypbl BO BPEMS KXXOOro OTAENbHOro HabrmiodeHnsa He NpoBOAMTCA. YKa3aHo, YTO YCTaHOBMEHHbIN
MakcumanbHbin casur Temnepatypbl /4 = 0,5°C He xapakTtepu3yeT HeonpedeneHHOCTb 3afaHns cpedHen
Temneparypbl CTona, a NpeacTaBnseT cobon amnaMTyay NOYTU rapMOHUYECKUX M3MEHEHUIA TeMNepaTypbl B
N30/MPOBaHHOW TepMmoanHammueckon cucteme. OTKNOHEHNE CpeaHeN TemnepaTypbl CTona oT HopMarnbHOM
cocTaBnser

8=199-20=-0]1°C.

CTaH,EI,apTHaFl HeonpeaeneHHoCTb 3TON BENUYUHLI (I'Ipe,D,CTaBJ'IFlIOLLI,aFl cobon HeonpeaeneHHoCTb
OLEeHKN cpeaHero 3Ha4yeHna temneparypbl CTOJ'Ia) YKa3aHa paBHOﬁ

u[@):D,TC.
FapMoHuueckne KonebaHus TemrnepaTypbl BO  BpeMEHM COOTBETCTBYIOT [ -06pasHoMmy

pacnpefeneHuto  3HaydeHun Temnepatypbl (MAOTHOCTb pacnpeferneHns BepoATHOCTEN umeeT dopmy
apKCMHyca) CO CTaHA4aPTHLIM OTKIIOHEHUEM
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w{h)= 0512 =035°C.
3a OUeHKy OTKIOHEHMS TemrnepaTypbl & MOXHO MPUHATL © , a CTaHOApTHOE OTKIOHEHWEe 3TOM
BEMUYMHbBI NOMYYUTb U3 POopMYyIbl

w?(0) =22 (8)+42(A) = 0,165(°C)2,

yTO faeT
u(8)=0,41°C.
MockonbKy, Kak ykasaHo B H.1.3, cp=6fidd=—Ip 6= 0, panHas cocTasnsawwan

HeornpeaeneHHOCTNU He BHOCUT BKNag B HEONMPeOAeneHHOCTb U3MEPEHUSA [, eCrnn Y4YUTbIBaTb TOJIbKO YIEHbI

pasnoxeHus nepsoro nopsigka. OgHako Npu yyeTe cnaraeMblX BTOPOrO Mopsigka 3Ty COCTaBMSHOLLYHO
HeobXxoaNMO NPUHATL BO BHUMaHue (cm. H.1.7).

H.1.3.5 HeonpeneneHHOCTb OLEHKM pasHOCTU KO3IMULIMEHTOB pacLLUMPEHUS] uI[EOL:I

Vivetlowpmecss ouUeHKM MOo3BONsOT NpeanosiokuTb, YTO Sy MMEET paBHOMEPHOE pacnpeneneHue B

npeaenax rpaHvy, +1-10~8°C-1. 310 COOTBETCTBYET CTaHOapTHOM HeonpeaeneHHoCTU

u(3c)=1.10"/3=0,58.10%°c-1.
H.1.3.6 HeonpeneneHHOCTb OLEHKN pa3HOCTU TeMrnepaTyp KOHLEBBLIX Mep OANNHbI HEBB:I
Mpeononaraetcs, 4TO 3TanoHHas W karmbpyemas KOHUEeBble Mepbl MMET  OOUHAKoBble
TemnepaTypbl, Pa3HOCTb MEXOY KOTOPbIMA MOXET C PaBHON BEPOSTHOCTBIO HAaxoaMTLCS B MOOOM ToYke
nutepsana ot -0,05°C go +0,05°C. 370 cooTBETCTBYET CTAH4APTHOW HEONPEeaEeNeHHOCTH

1(58) = 0,05/./3 = 0,029 °C,

H.1.4 CymmapHas ctaHgapTHasa HeonpeaeneHHOCTb

CyMMapHyt0 CTaHAapTHY0 HeonpedeneHHOCTb &, [f :l paccuMTbIBaloT U3 gopmynbl (H.5), B koTopyto
BMECTO BEMUYMH NOACTaBMAT UX YNCMOBbIE 3HAYEHMS:

Hz I:f:l = [25 HIl,lI:]2 + [9,? HM)2 + I:D,Dﬂ HM)EII_ D,lDC)Q (0,58 ) 10—60(3-1)2 + (H.6a)

[
+(0,05 u)? [1 15 10"5°c-1)2[0,029°c)2 =

(H.6b)*
= (25 5 +(9.7 =m0 + (2,9 5 + (16,6 mn) = 1002 mn

nnn
2, (7)=32 um,

* Hymepaums opMyn cooTBETCTBYET opurnHany. - MprmedaHne nsrotoButens 6asbl 4aHHbIX.

BWOHO, YTO AOMMHMPYIOLLEH COCTABRSIOLLEN HEONpeneneHHOCT SIBRSIETCS HeonpeneneHHOCTb,
CBS3aHHAs C 3TANOHOM, &, Z ) =25 Hw.

H.1.5 OKkoH4YaTenbHbIN pe3ynbTaT

CepTudukar o kanmbpoBke 3TarIOHHOW KOHLLEBOW Mepbl AMNHbI YKa3bIBAET B Ka4eCTBe ee ANUHbI Npu
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20°C ¢ =50,000623 mMm. CpeaHee apudMeTNUEcKoe g NATU HabnoAeHN pasHOCTM ANMH Kannbpyemon

1 9TaroOHHOM KOHLEeBbIX Mep cocTasnser 215 HM. Takum obpasom, nockonbky { =.Jg+d (cm. H.1.2), To
anvHa J kanmbpyemon koHuesom Mepbl gmmHbel npu 20°C  coctaBnger 50,000838 mm. Torga B
COOTBETCTBUU C 7.2.2 OKOHYaTENbHbIA pe3ynbTaT U3MePEHUS MOXHO NpeacTaBUTb B criegytollem Buae:

" 7 =50,000838 mMM; cymmapHass cTaHOapTHasi HeonpedeneHHOCTb . = 32 HM; OTHOCMTErbHas

CyMMapHas CTaHaapTHas HeonpeaeneHHocTb i, f /= 6,4:10~7",
H.1.6 PacwumpeHHas HeonpeneneHHOCTb

MycTb TpebyeTca NonyuuTh pacLUMpeHHyo HeonpeaeneHHocTb g = Aont, I:f ) COOTBETCTBYOLLYO

WHTepBary C ypoBHeM pJosepusa npubmmantensHo 99%. [lpouenypa, KOTOpyro Ans 3Toro cregyer
ncnonb30BaTb, ycraHoBreHa B G.6.4, a HeobxogyMble 3Ha4YeHMs1 Ymicna cTeneHen ceoboabl NpMBeneHbl B
Tabnmue H.1. 3T 3HayeHns ObINKn NonyyYeHsl cneayowmm obpasom.

1) HeonpederneHHOCMb KanubposKUu 3marsioHa ul:f 3) [H.1.3.1]. B ceptucmkare o kanubpoBke

yKaszaHo, 4TO 4Mcno 3PEKTUBHBIX CTeneHen cBoboAbl MpU  MOMyYEHUM CyMMapHOW CTaHOapTHOM
HeorpegeneHHoCTM (M3 KOTOPOW  MONnyyeHa npuBedeHHas B cepTudmkate  paclumMpeHHas

HeornpeaeneHHoCTb) COCTaBNANo Vg (Iy)=18.

2) HeonpedeneHHocms uaMepeHusi pasHocmu OnuH u(d) [H.1.3.2]. XoTa 3HadeHue 4 B npolecce
N3MEpPEHNS MONydaroT Ha OCHOBE MSATM MOBTOPHLIX HAGMNOAEHWI, HEONpedeneHHOCTb 3TOWM BENUYUHDI
u[.:f rnory4YyeHa Ha OCHOBE MpeaLllecTByWmMX 25 He3aBUCMMbIX HaGMOAEHWUA, YTO MO3BONSIET OLEHUTb

yncno creneHen csobogbl Ans u[c?) kak V() = 25-1=24 (cm. npumedaHme Kk H.3.6). Yucno creneHei
csBobofbl AN HeonpedeneHHoCcTH V{cfl), 0obycrnoBneHHon cryyaHbiMM 3ddekTamm nNpu U3MepeHnsx

KOMMapaTtopom, COCTaBJiAeT V[ffl)= 6-1=5, MOCKOMNbKy OLieHKa Cfl Obina nony4yeHa Ha OCHOBE LWeCTu

NOBTOPHbIX M3MePEHN. BO3MOXHYO HETOUYHOCTb 3asBfneHHon HeonpeaeneHHocTn +0,02 MKkM, CBSI3aHHOM C
cucteMmatmieckimm acbdekTamm nNpu M3MepeH1six KoMnapaTopoM, MOXHO oueHuTb B 25%, Torga cornacHo

dopmyne (G.3) cooTBeTCTBYIOLLEE YACTO CTeneHen ceoboabl byaer Vf:cfg)= 8 (cm. npumep B G.4.2). NMocne

9TOro YMCro AAEKTUBHBLIX CTeneHen cBoboabl ans u(d), Vg I:if :' MOXeT ObITb nony4eHo no copmyne
(G.2b):

@) @)t @) (9.7 ) )
e [d:]_ u4|[c§)+u2|:d1) +u2|:a!'2) B [5,8 HI-.-I:I4 4 [3,9 HI-.-I:I4 + [6,? HI-.-I:I4 =28
vid)  vld)  vidy) 24 5 2

3) HeonpedeneHHOCMb OUEHKU pasHoCmMu KO3(hhuuyueHmos pacuiupeHust H[E-OE) [H.1.3.5].
BO3MOXHYI0 HETOYHOCTb OL,EHEHHbIX FpaHuL -0,05°C "1 Bapuaumin Sy MOXHO cuntatb paBHon 10%. 3To

no3BonseT nony4nTb no dopmyne (G.3) ‘P[EIOE) =50.

4) HeonpedeneHHOCMb OUEHKU pa3HOCMU memrepamyp KOHUEBbIX Mep OrlUHbI H[EE') [H.1.3.6].
Bo3MOXHyt0 HEeTOYHOCTb oueHku uHTepsana ot -0,05°C go +0,05°C Bapuaumin pasHoCTU Temnepatyp
SE8MOXHO cumTaTb paBHon 50%. OTo no3sBonseT nonyyntb no dopmyne (G.3) vl[@-::e) =2.

Yucno ahdeKTUBHbIX cTeneHen cBoboabl Veff [f :' paccunTbiBaloT no ¢opmyne (G.2b) aHanornvHo

TOMY, KaK 9TO CAenaHo Ans Vef [ﬁf)s nepeuyncnennm 2). Vicnonb3osaHue dopmyn (H.6b) n (H.6¢), a Tarke
3Ha4YeHus Yncen creneHer ceoboabl, onpeaeneHHbIX B nepedncrnenmsx 1)-4), no3sonseT nonyymTb
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v (1) = (52 )’ =167
25 maf LC7m) omgt (6smt
18 25,6 50 2

YUTobbl NOMy4nTb 3HAYEHNE pacLUMPEHHON HeoMnpeneneHHoCTU, AaHHOe 3Ha4YeHne credyeT OKpyrnTb
AO MEHbLUEro LieNioro Yncna, T.e. NpUHSTb Vgt (f)= 16. U3 Tabnuubl G.2 BUAHO, YTO igg [15):2,92. 3710

naet Ly = fp I:1 6)14,: I':f ): 2,92-32=93 HM. B cooTBeTcTBMM C 7.2.4 OKOHYATENbHbIV pe3ynbTaT U3MepeHns
MOXHO NpeAcTaBUTb B criedytowwem Buae:

" 7= 50,0008381+0,000093 mm, rge uucno, CrToslee nMocrne 3Haka "t", - pacwmpeHHasd
HeonpeaeneHHocTb L/ = kuc , NMOMy4YeHHas A1 CYMMapHOW CTaHA4apTHOM HeonpedeneHHOCTU &, = 32 HM
n koacpdmumeHTa oxeata kI = 2,92, COOTBETCTBYHOLLEIO ypoBHIO goBepusa 99% nns # -pacnpenenexHvsi ¢

v = 16 cTeneHsammM cBOOOAbI; OTHOCUTENbHAA pacLUMpeHHasi HeonpeneneHHocTb [/ f = 1,9-10‘ﬁ

H.1.7 Y4yeT uneHoB pa3noxXeHusi BTOPOro nopsiaka ManocTtu

B npumevaHun k 5.1.2 nogyepkmBaeTcs, 4To popmyrna (10) [ucnonb3oBaHHas B HACTOALEM NpuMepe
Ona NonyyYyeHns CyMMapHOW CTaHOapTHOM HeonpegeneHHoCTU i, [f )] OOMmkHa OblTb OOMOMHEHa YreHamu

pasfoXeHs BTOPOro MOpSaKa, €CNM  HemuHelHocTs yHkum ¥ = F{X], X5, . Xy ) nacTonbko
CYLLEeCTBEHHa, Y4TO 3TMMM uYneHamy Henb3s npeHebpedb. WMEHHO Takad cuTyauus MMeer MeCcTo B
HacTodAWweM npumepe, NO3TOMY BbILLEOMNMCaHHYO Npoueaypy MnonyvyeHns i, I:f :l Henb3s cuMTaTb MOSTHON.
HononHeHne npason yact popmynbl (H.3) uneHamn BTOPOro nopsaka ManocTu COrfacHO MPUMEYaHuio K
5.1.2 npuBoguT K nosiBnenuio B oopmyne (H.5) AByx HOBbIX criaraemMbiX, KOTOPbIMU Herb3sl NpeHebpeYb:

Ifuz[ﬁa}zz[ﬁ)m Ifuz[czsjhzzliﬁﬁjl, - HO TOMbKO MEPBbIA U3 ITUX CraraeMblX BHOCUT 3HAa4vMbI BKMag B

By I:f:l:
Loul(Beik(B) = (0,05 M)[ng. 1078501 f0,41°C) = 11,7 vw;

Iguloig be(88) = (0,05 Mj(l,z. 1078001 0,020°C) = 17 .

Takum 0b6pa3om, y4YeT YNEHOB BTOPOrO Nopsiaka NoBbILLAET 3HAYEHNE i, [f :l ¢ 32 0o 34 Hm.

H.2 OgHoBpemMeHHOe nsmepeHne akTUBHOIO U peakTUBHOIO CONPOTUBIEHUN

OTOT npuMep [OEMOHCTPUMPYET OOHOBPEMEHHOE MOflyYEeHNE OLIEHOK HECKOSbKUX M3MepseMbIX
(BbIXOOHbIX) BEMMYAH B XOA4E OOHOIO W3MEPEHVs U KOpPPenauui Mexay STUMKM oueHkamu. OH
OrpaHM4MBaETCA pPACCMOTPEHMEM  HEeomnpeneneHHOCTH, ODYCrnOBMEHHOW  CrlyYaWHbIMW  BapuaumsiMu
MOBTOPHbIX HabMoaeHUn, B TO BPEMSI Kak B pearnbHbIX WU3MEPUTENbHbLIX CUTyauMsX MpU OLEeHWBaHUU
HeonpeaeneHHOCTN pe3ynbTaToB U3mepeHnsa Heobxoonmo OGyner yunmTbiBaTb Takke HeonpeneneHHoCTH
nornpaBoK Ha cucTtemarmdeckne a3dpdektbl. [lpuBeneHbl ABa cnocoba aHanmsa WCXOOHbIX OaHHbIX,
NPMBOASALLMX, MO CYLLECTBY, K OANHAKOBBLIM YNCIIOBbIM pe3yfibTaram.

H.2.1 U3ameputenbHas 3apava

AKTUBHOE COMPOTUBIEHNE & U peakTUBHOE COMPOTMBIIEHME X arnemMeHTa Lemy onpeaenstoT nytem
N3MepeHnst amnnmMTydbl [~ U3MEHSIIOLLENCS MO rapMOHUYECKOMY 3aKOHY PasHOCTU MOTEHUManoB Ha ero
KnemMmax, amnnmMTyabl J NPoXoasiero 4Yepes 3MeMeHT MepeMeHHOro Toka, a Tawkke (ha3oBOro casura
P Mexgy nepemMeHHbIM HanpspkeHMem [ U nepeMeHHbIM TokoMm § *. Takum obpasoMm, UMelTcs Tpu
BXOAHblE BenMuMHbl: I, fu ¥, - n Tpn BbixoOHbIE (M3MepsieMble BENMMYUHBI): & , X M MoAynb MOMHOro
umnegaHca oaneMeHTa uemM F . [lockonbKy BbIXOAHblE BEMWYMHBI  CBA3@Hbl  COOTHOLLEHUEM

74 p? 4 ¢ 70 UnCnO HE3ABUCHMBIX BbIXOAHBLIX BEMUYWH PaBHO ABYM.
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* TekcT AOKyMeHTa COOTBETCTBYET opurnHany. - NpumedaHne narotosntens 6asbl JaHHbIX.
H.2.2 MatemaTtuyeckass mogernb U UCXOAHbLIe AaHHbIe

|/|3MepHeMble BENUYUHbI CBSI3aHbl C BXOAHbIMY BeENMYnMHamm 3akoHoMm Oma:

[ [ [
R—Fcoscp, X-Fsmcp, Z—?_ (H.7)
MycTb B ogHux n Tex xe ycnoeusix (cM. B.2.15) npoBegeHo nsATb OQHOBPEMEHHbIX HabniogeHvin
BXOAHbIX BEMMYAH |7, [ 1 . Pesynbtatbl 9TMX HabnogeHnn npeacraeneHbl B Tadbmvue H.2. B Ton e

Tabnmue ANns Kaxoow BXOAHOW BENUYUHBLI NPUBEAEHb! cpeqHne apudmeTnyeckie no aTmm HabnogeHusm u
BbIOOPOYHbIE CTAH4APTHbLIE OTKITOHEHUS OT 3TUX CPEOHNX 3HAYEHUN, BblYMCIEHHbIE Mo dopmyrniam (3) u (5).
CpenHue apudmetrndeckme BepyTcsa B Ka4eCTBe HaunyyllmMx OLEHOK MaTeMaTUyeCKMX OXMOaHWUIN BXOOHbIX
BENWYMH, a BbIDOPOYHbIE CTaHOAPTHLIE OTKITOHEHNS NPeACcTaBNAT cCOOON UX HEONPEeOENEeHHOCTH.

Mockonbky cpegHie apudmerudeckne [, Fu TP nonyyaroT n3 OOHOBPEMEHHLIX HabrogeHnii, To

OHM OyOyT KOPPENUPOBaHHbI, U 3TN KOPPENSUMU OOIMKHbI MPUHUMAETLCS BO BHMMaHWE MPU BbIYMCIEHWN
CTaHOApPTHLIX HEONPEAENEHHOCTEN U3MepPSEMbIX BeMUnMH &, Y un 7 . KoaddnumeHTbl Koppensaumm nerko

nonyunTb no popmyne (14), MCnonb3ys 3Ha4eHus S[P_',f ) S[P_',ED) n s[f ,tp) , paccuMTaHHble no dopmyne
(17). PesynbtaTbl BblMMCINEHUA BKMAOYeHbl B Tabnuuy H.2. Tpu aTOM crneqyeTr NOMHUTbL, 4TO
% x.,i")z .?‘(XJ- ’xl')” r[x!-, A ) =1~

* ®opmyna cooTBETCTBYET opurimHany. - Npumevanue narotoButens 6a3bl 4aHHbIX.
H.2.3 Pe3ynbTatbl (Cnoco6 1)

PesynbTathbl aHanu3a gaHHbix Cnocobom 1 cBegeHbl B Tabnuuy H.3.

3HayeHna Tpex mamMepsieMbix BenuuuMH & , X n Z nonyyawTr no cdopmyne (H.7), noactaenss
BMeCTO [, / u P ux cpegHue apudmeTndecke [, Fu T COOTBETCTBEHHO, NpuBeaeHHbIe B Tabnmue
H.2. MockonbKy, Kak ykasaHo Bbiwe, [©, 71 TP KOppenvpoBaHHbl, TO CTaHAAPTHbIE HeonpedeneHHOCTH
OLIeHOK BbIXOAHbIX BenmuuH R, X n Z nonydatoT no cdopmyne (16). B kavectBe npumepa pacCcMOTpUM
norny4eHne OLEeHKN CyMMapHOW HeonpeaeneHHocTn 7 . 3ameHss B opmyne (16) XjHa 7, X3 Ha ~* af
Ha PyHKUMOHaNbHOe COOTHOLEHNE F = |7 /T, nonyyaem:

* dopmyna COOTBETCTBYET OpUrMHany. - MNpumedaHne n3rotoBuTens 6asbl AaHHbIX.

Tabnmua H.2 - 3HauyeHusi BXOOHbIX BEMMUMHE", fu P, nonydeHHble B CepUM U3 MSATU OLHOBPEMEHHbIX
HabnogeHnn

Homep Habnogenus k BxoaHble BENUYMHBI
F.B I, mA P, pan
1 5,007 19,663 1,045 6
2 4,994 19,639 1,043 8
3 5,005 19,640 1,046 8
4 4,990 19,685 1,042 8
5 4,999 19,678 1,043 3
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CpefHee apudMeTIIEcKoe 7 = 4.9990 J=19.6610 = 1,04446
BbIGOpOYHOe CTanaapTHOe .5'(_) = 0,0032 S(f) = 0,0095 S[(_p) = 000075
OTKIMOHEHWE CPEeaHero

KoadhdmuneHTsl Koppensuum

(7. 7)=-0386

7. 0)= 026
P[1,7)=-065

N R (A B BV YT

A AP

nnm

upy | Z) =1 7 ) ug (T)- 20, 7 po, (17 7) (H.8)

roe u[P_')= s[ir/_':l, u(f )= s(f ) a MOACTPOYHBIN MHAOEKC # B NOCNeaHeii (popMmyrne O3HayaeT, YTo BMECTO
HeonpeneneHHOCTU  OLEHKN BEeNMYMHBI  pacCMaTpvBaeTCd €ee OTHOCMTENbHAas HeonpeaerneHHOCTb.
Moactasus B hopmyny (H.8a) cooTBeTCTBYIOLWME 3HAYEHUA U3 Tabnuubl H.2, nonyyaem i, I:E’f) = 0,236 Owm.

N3mepsiemble (BbIXOAHBIE) BENUYMHBI GYayT KOPPENMPOBaHHbI, MOCKOMbKY 3aBUCHAT OT OAHNX U TEX e
BXOAHbIX BEMMYNH. DNEMEHTbI KOBAapUaLMOHHON MaTpULibl BbIXOAHbLIX BEMMYMH B 06LLEM Buae MOryT GbiTb
npeacTaBrneHbl Kak

[=
[ =

H[J/‘j,_}’m)= ; lgu_{aéyx_ju(x'h(xj)r(xi’xj), (H.9)

1l
—

5

rae ¥ = filxx. 0xw), Y = FmlH, %2, Xyr) . Gopmyna (H.9) sensetca oBoblueHrem thopmysbl
(F.2) Ha cnyyan, korga & KoppenupoBaHHbl. CornmacHo dopmyne (14) oueHkM koadpdpuumeHToB
KOpPensiLMmn BbIXOAHbIX BEINIMYMH BbMUCHISIOT Kak f"l.r)#;,ym:l= uliy;,ym)fuliyjjhzb;m)_ Cniepyer OTMETUTD,
YTO [JMaroHarnbHble 3NeMeHTbl KOBapWauWoHHOW MaTpuubl ul'ly;,y;)=u2 I(JJI) ABNATCA OLEeHKaMK

Ancnepcui BbIXOAHbIX BEMMYMH ¥ 1 (CM. MpuMedaHue 2 k 5.2.2) n yto ansa = [ dopmyna (H.9) coBnagaet
¢ cbopmynon (16).
MpMeHMTENbHO Kk HacTosieMy npumepy B dopmyne (H.9) HeobxoamMmo NpuHATb:

yi=Rx =V ulx)=sx)

yp=X x3=IN=3
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_}’3 = Z X3 = C_P
PesynbraTthl pacdetoB &, ¥ U Z , NX BbOOPOYHbLIX OMCMEPCUN U KOIPULMEHTOB KOppensauum
npeacTaeneHbl B Tabnuue H.3.

H.2.4 Pe3ynbTatbl (Cnocob 2)
PesynbTathl aHanu3a gaHHbix Cnocobom 2 ceefeHbl B Tabnuuy H.4.

Mockonbky B KakaAoM W3 NSATU HaOMOAEHWA OOHOBPEMEHHO Onpenensnucb Bce Tpu BXOOHble
BEMWWAHBI, 7, 7 N P, T.e. BO3MOXHOCTb ANS KaXZoro HabrogeHust BblMMCIUTBL COOTBETCTBYHOLLME
3HadeHns &, ¥ 1 Z, a noTom Ansi NonyYeHnss Hammyylmnx OLEHOK KaXOOW BbIXOL4HOW BENUYMHbI MPOBECTU
yCpeoHeHne 3TUX BbIOOPOYHbIX 3HAYeHW. BblGOpoYHble CTaHOApPTHbIE OTKIIOHEHWS (CyMMapHble
CTaHOapTHble HeonpeaeneHHOCTW) ANs CPpedHVX 3HA4YeHUM BbIXOAHLIX BESIMYMH BbIMMCASKOT OObMHbLIM
cnocobom no copmyre (5), a KoBapraumm Anst ITUX 3HAYEHUN - NpuMeHss popmyny (17) HenocpeacTBEHHO
K BbIOOPOYHLIM 3HAYEHUAM BbIXOOHBLIX BESIMYMH, MO KOTOPbIM ObINM paccyuTaHbl UX CPEQHUE 3HAYEeHUs.
OuEHKM BbIXOAHbIX BEMYMH, UX CTaHAAPTHLIX OTKIOHEHUN U KoBapuaumn, nonydeHHble Cnocobom 2, He
OTNIMYaITCA OT TeX, 4YTo noryyeHbl Cnocobom 1, ecrnv He MpUHUMaTb BO BHUMaHuMe 3chdeKTbl BTOPOro

nopsiaka, CBA3aHHble C M3MEHeHUEeM MopsaKa YCpedHeHus, T.e. C 3aMeHoi, Hanpumep, & (7 Ha 7/ fvm

cosTPHa cos.

Ons gemoHcTpauum Cnocoba 2 B Tabrmue H.4 npuBeneHsl 3HavyeHns &, X u Z, BblUACIIEHHbIE OIS

KaXgoro M3 NATUM  MOBTOPHBIX  HabntogeHun. Ha ocHoBE STMX 3HAYEHUM  BbLIMUCIIEHbI  CpeaHue
apumeTnyeckne, cTaHgapTHbIE HEONPEAEneHHOCTU U OLEHKM KOdMLUMEHTOB koppensumu. MNonyyveHHble
YUCNOBbIE pe3ynbTaThl TOMLKO HE3HAYUTENBHO OTINYAKOTCS OT TEX, YTO NpMBeaeHsbl B Tabnuue H.3.

Tabnuua H.3 - BbluucCneHHble 3Ha4eH s BbIXOAHbIX BennyunH &, X n Z (Cnocob 1)

MHpekc namepsaemon 3aBNCUMOCTb OLEHKM PeaynbTaT naMeperns ¥j CymmapHas ctaHgapTHast
BENUYMHbI BbIXOAHOI BEANUMHBI V] OT He%'lgpi,ueneHHocm
i e3yrnbrara
BXOOHbIX OLleHOK X| ¢ W1/ Pesy
n3MepeHus
1 w=R=TiTlcosm | »=R=1277320m u, (R)= 0,071 0m

1, (R) R =0,06.107

2 =X = enp | y3=X=21984Tom | u,[(X)=02950u

(X X =013.107

3 ya=Z=VII ¥ = Z = 254,260 om 1, (2 1= 0,236 om

u, (2112 = 0,09 107

KoadhpuumneHTbl koppenauum ?"I()’j,}fm)

iy, on)=r(R,X]=-0588
ri.om)=r(R Z)= 0,485
. ye)=r(X,2)= 0593
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Tabnuua H.4 - BbluucrneHHble 3Ha4yeHus BbIXogHbIX BennymH R, X n Z (Cnocob 2)

Homep Habnwogenus I BbI60OpOYHbIE 3HaYEHUsI U3MEepPSEMbIX BENUYUH
R=(ViIlcosp,om | X=(F/{)sinp, om 2=V, 0m

1 127,67 220,32 254,64

2 127,89 219,79 254,29

3 127,51 220,64 254,84

4 127,71 218,97 253,49

5 127,88 219,51 254,04
Cpepriee apupmetuieckoe |y = § =127,732 | yy=X =219,347 y =X =254,260
Bbi6opo4yHoe cTtaHaapTHoe S[_) =0,071 S(f) =0,2595 .S‘[Z_) =0263
OTKIMOHEHWe cpeHero

KoahduumneHTsl Koppenauum ?"I()’j,}”m)

rlv.g)=r(R, X)=-0588

r.s)=r(RZ) = 0,485
Py, ) =r(X,2)= 0993

BosBpawasicb kK npumedaHnio Kk 4.1.4, MOXHO ckasaTtb, 4To Crnocob 2 unncTpupyeT noryyeHne

OLEHKM Y 13 ¥ :;;:Z_IF”'«' , B TO BpeMmsl kak Cnocob6 1 siBnsieTca NpUMEpOM MONMYYEHUsS OLEHKA Yy 13

y= f(X1,Xg,---,XN). B npumeyaHun k 4.1.4 nogyepkMBaeTcs, YTO OBbMHO 3TW ABa crocoba AaloT
00UHaKO8bIe pe3ynbTaThl, €CrM f SIBASETCS IMHENHOM (YHKLMEN BXOOHbIX BEMWMYMH (U ecrv mnpw

npumeHeHnn Crnocoba 1 yuTeHbl BbIGOPOUHbIE KO3pdMuMeHThl koppenauun). Ecrm 7 He sBensetcs

NMHENHON hyHKUMEN, TOrga pesyrbTaThl, MNOMyYeHHbIE ABYMS yKkadaHHbIMK crnocobamu, OyayT pasnmyarbea
Mexay CoOOM B 3aBMCMMOCTM OT CTEMEHWM HEMUWHEMHOCTWU, 3HAYEHUA OMCNEPCUA U KOBapuauuMin BXOOHbIX
BEMUYMH. DTO MOXHO BUOETb U3 BbIPAKEHUS

e a2 AL

y=75.5,.x ) af AT (H.10)

N‘l
IIME

| N
=
=1}

rae BTOpOe craraemoe B MpaBoi YacTyu SBMAETCA YreHOM BTOPOro MOpsAKa Npy pasnoxeHnn yHkumm 7 B

pan Teiinopa no -4; (cM. Taioke NnpuMeyaHue k 5.1.2). B Toil cUTyaLym, YTO pacCMaTpUBAETCA B HaCTOSALLEM
npumepe, mcnonb3oBaHne Crnocoba 2 ABnsieTcs NpeanoyTUTeNbHbIM, NOCKOMbKy He TpebyeT npuMeHeHus
npubrvxeHns B euae ¥ = f(}l’] ,Xg,...,XN)VI nyulle oTpaxaeT cneLmduKy AaHHOTO U3MEPeHMs, Koraa B

Ka)KgoM HabntogeHnn ogHOBPEMEHHO MOMyYaloT 3HAYEHNSI BCEX BXOOHBbIX BEMUYUH.
C apyron ctopoHbl, Cnocob 2 Hemnb3s 6bI10 6bl NPUMEHNTL B TOM Cry4ae, ecin Obl faHHble Tabnuubl
H.2 oTpaxanu pesynbTaTbl He OOHOBPEMEHHbIX, a nocnefoBaTenbHbIX HabnwgeHnn, korga BHavane obinu

nony4yeHbl, Hanpumep, *#{ =5 HabnwgeHWn pasHOCTU MOoTeHuManoBs [, 3atem M7 =5 HabnwogeHun cunbl
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TOKa J W, HakoHeu, *3 =5 HabnogeHnn dasosoro casura . Henb3sa 6bino 661 npumeHnTs Cnocob 2

Takke B CcuUTyauuun, korga M Z£M9 = x3 . (MpUMEHUTENbHO K JaHHOW WM3MEpUTENbHOW 3ajade

HeogHOBpPEeMEHHbIe HabnoaeHnss BXOAHbIX BENUYUH cnegyeTr npu3Hatb MNNOXMM pelleHneM, NOCKOJ1bKY
nageHne Hanps>XXeHnd Ha aneMeHTe Lenn U ToK 4epes 3TOT 3J1IeEMEHT NPAMO CBA3aHbl Mexay COGOI7I.)

Ecrm paHHble Tabrmubl H.2 ucnomb3oBaTb B cutyaumn, koraa Cnoco® 2 HenpuMeHum, W
MpearnonoXuTb OTCYTCTBUE KOPPENsAUMM MeXOy BenmMuMHamu [, 7 U P, TO MOMyYeHHble OLEHKU

KO3 (PMUMEHTOB KOppensaunM criegyet NpU3HaTh He3HaYalyMM U NPUHATb 3T BEMUYMHBI PaBHLIMU HyTHO.
Mocne BHeceHWs Takoh nonpaeku B Tabnuuy H.2 dopmyna (H.9) ynpoctuTcs n CTaHET 3KBUMBareHTHOM

dopmyne (F.2):

Y F 2
ubfrﬂ”m)‘}_ﬂ%%” [XI)_ (H.11)

MpumeHeHne aton chopMynbl K AaHHbIM Tabnuubl H.2 npuBeaeT kK nameHeHmsm B Tabnmue H.3, kak
nokasaHo B Tabnuue H.5.

Tabrmmua H.5 - WaveHeHuss B Tabrmue H.3 B npegnonoxeHnun, 4to B Tabrmue H.2 3HayeHusa
K03(hPULNEHTOB KOPPENSALMN PaBHbI HY SO

CymmapHasi cTaHgapTHas HeonpeaeneHHoOCTb
k.1 Y1 | pesynbtara nsmepeHus

1, (R)= 0,195 om

u, (R R=0]15 1072

1, (X1=02010m

u, (X)X =0,09 107

1, (2 1= 0,204 om

1, (2012 = 0,09.107

KoadhduumneHTsl Koppenauum ?"I(J?j,}’m)

rly, ) =r(R X)=0,056

riv.ps)=r(R.Z)=0527
rlyprm)=r(X,2)= 0878

H.3 KannbpoBka TepmomeTpa

OTOT nNpumep WNMICTPUPYET NPUMEHeHne MeToda HauMMeHblUMX KBadpaToB ANnd MOCTPOEHM s
NNHENHOWN rpagyVnpOBOYHON XapaKTEPUCTUKM N MOKa3bliBaeT, Kak MofyvyeHHble npy MOArOHKE MapameTpsbl,
CBOOOOHBIM YIIEH U YIIOBOA KO3(MUUMEHT NMMHENHON 3aBMCUMOCTU BMECTE C OLEHKaMKn MX OUCNEPCUN U
KoBapvauum MoryT ObiTb MCMOMbL30BaHbI A4S ONpeaeneHns no rpagyMpoBOYHON XapaKTepUCTUKE 3HAYEHUI
nonpaBku U ee CTaHOapPTHOW HeonpeaeneHHoCT!.

H.3.1 UameputenbHas 3agava
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TepMmomeTp KanubpyloT mnyTem cpaBHeHMss # = 11 nokasaHui TemnepaTtypbl £ TepMOMETpa,
UMEIOLLNX NPeHedpexxnMo Marnylo HeonpeaeneHHOCTb, C COOTBETCTBYHOLMMU OMOPHBIMU 3HAYEHUSMMU
Temnepatypbl g B AuanasoHe oT 21 o 27°C Ans nonmyvyeHus 3HavYeHuin nonpaBok EF;; =gk~ &K

nokazaHusaM. M3aMepeHHble TOMNpPaBKM U U3MepeHHble TeMnepaTtypbl iy ABNAOTCS BXOAHLIMA BerMyMHamMu
NS oueHVBaHus. JIMHENHY0 rpagyMpoOBOYHYH0 XapaKTepUCTUKY

Ble)=y +mle—£) (H.12)

MOATOHSAT MOoA4 AaHHble U3MEPEHW MOMPaBOK M Temnepatyp METOAOM HavMeHbLUMX KBadpaToB. [Byms
navmepsiemMmbiM1 (BbIXOAHbIMW) BEMMYMHAMU ABASIOTCA NapaMmeTpbl 1 U ¥ - COOTBETCTBEHHO CBOGOAHbLIN

yYneH WM YrnoBoM Ko3(hMUMEHT rpagyMpoBOYHOM XapakTepucTu. TemnepaTtypa i BblOMpaeTcs Mo

corfnaweHno Kak HeKoTopad ('bVIKCVIpOBaHHaﬂ TOYKa, NO3TOMY OHa He BXOAUT B 4YMCIIO He3aBUCUMbIX
napamMeTpoB, nognexawimnx onpenerneHnto MetogqoMm HanMeHbLUUX KBaOpaToB. lNocne Toro kak norny4eHbl

OLUEHKM M M M3, uUx aucnepcun u kosapuaumsi, cdopmyna (H.12) moxeT ObiTb Mcnonb3oBaHa Ans
BbIYVCIEHNS MOMPABKU, KOTOPYIO HEODXOAMMO BHECTM B MOKa3aHUsi TEMMepaTypbl § TEPMOMETPa, U ee

CTaHOapTHOW HeonpeaeneHHOCTH.
H.3.2 NogroHka MeToaoOM HaMMEHbLUNX KBagpaToB

C y4yeTom uanoxeHHoro B H.3.1 OLEHKM BbIXOAHbIX BEMMYUH ¥ U Y2, UX OWUCTIEPCUI 1 KoBapuaumm
METOAOM HaMeHbLLMX KBaApaToB Nosy4aroT NocpeacTsoM MUHUMMU3ALUUN CYMMbI

5= i_l[fﬁ'k - -l -n)f ,

YTO MPUBOAWT K credylowum dopmynam ons ¥ u ¥a , ux BbIOOPOYHbIX Ancrnepcui & [_yl)) " sz[yg)m
BbIGOPOYHOrO KO3 PULIMEHTA KOPPENSALUn F{Yp)’zj': S{J’LJ’EJISEYI )S[Yz:', roe Sliyp}‘z)— BbIGOpOYHas

KoBapuawuuna:
- Er)Ee)-Ehe)ze,)
1 N : (H.13a)
3, = BT — (T 6
2 D : (H.13b)
M-
)= =% (H.130
2 5
5 @2)=HE; (H.13d)

. 2%
1.02) g (136)

2 >[5 — 25 )F _
o (H.13f)

D=nz 8 -8 F =n5 (B - 8f =nx (-7} (H.13g)
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B BbllenpuBeaeHHbIX HopMyfiax CyMMMpOBaHWE OCYLECTBASOT Mo k oT 1 go m; B =i — iy ;
B=(T8.)in; i= (3¢ 1% . Boipaxenue [E:';: —b[zk)]npeACTaBnﬂeT coboii pa3HOCTb Mexay MonpaBKoM
55, M3MepeHHO npu Temnepatype fi , U MONpaBKoM E:'I':.t;c), paccuUMTaHHOW AN Temnepatypbl i no

rpagyvnpoBOYHON XapakTepUCTUKe b[ﬁ) =04t I:f _fﬂ) . BuiBopoyHas aucnepeusi o2 npeacTasnsieT coboit
obLyt0 Mepy HeonpeaeneHHOCTW MOATOHKA TPagyMpOBOYHON XapaKTepuCTUKM MoA 3KCNepvMeHTarbHble
paHHble, a koadpdpmumeHt 1/(x—2) oTpaxaeT TOT dpakT, 4TO, MOCKOSbKY HA OCHOBE N HaGMHOAEHUN
MONyYeHbl OLIEHKW ABYX NapaMeTpoB, YU Y3, YUCHO CTeneHeil cBoGoabl ANs olieHkn g< Gyaet v=n-2 (cm.
G.3.3).

H.3.3 YucneHHble pe3ynbTaTthbl

[aHHble, No KOTOpPbIM OCYLLECTBMSIETCA NOATOHKA, NMpeacTaBneHbl BO BTOPOM U TPETbEM CTonbuax
Tabnmubl H.6. B kauecTBe hmKCMpoBaHHOW TOYKM Ef NpuHSTo & = 20°C. Toraa u3 gopmyn (H.13a)-(H.13g)
nony4yaem

»=-01712c s(yy ) =10,0029 .c
¥y =0,00218 sl ) = 0,00067 °c
”"b’l,.}*‘g) =—0,930 $=0,0035°C.

To, 4TO yrnoBon ko3aMUMEHT Y3 Bonee 4em B TpU pas3a MPEBOCXOAUT CBOK CTaHOApPTHYHO

HeomnpeaeneHHoCTb, CBUOETENbCTBYET O HEeoDXOAMMOCTU  MPUMEHEHWS WMEHHO  rpaayvMpOBOYHON
XapaKTepUCcTUKKL, a He PUKCMPOBaHHOM NOMNpaBKW, eOUHO ANs BCEro agvanasoHa Temneparyp.

Mocne nony4eHnst YUCMOBLIX OLLEHOK MpagyupOBOYHY0 XapakTEPUCTMKY MOXHO 3annucaTtb B BUAeE

b(t)=-0,1712(29)°C+0,00218(67)(t-20°C), (H.14)

roe umdpbl B CkoOkax COOTBETCTBYHOT MIaglliMMm paspsigam OLEeHOK CBOOOOHOro uyrneHa M YrmoBOro
koabuLMEHTa rPagyMpOBOYHON XapaKTEPUCTUKA W MOKa3biBAOT YWCIIOBbIE 3HAYEHUS CTaHOAPTHbIX
HeonpeaeneHHocTen aTuX napameTpoB (cm. 7.2.2). dopmyna (H.14) nossonseT BblYMCAWUTL MOMpaBKy K

nokasaHusiM TepMOMeTpa ANs NMoboro 3HaYeHUst TemnepaTtypbl ¢, B TOM YACHEe 3HAYEHUS f:'liﬁy,;:l ana E=i; .
Monpasku f:'liﬁy,;:l ykasaHbl B 4eTBepToM cronbue Tabmmubl H.6, a B ee nocnegHem ctonble nNpuBeneHsbi

Pa3HOCTN Mexay pacHeTHbIMU U N3MEPEHHBIMU 3HAYEHUAMU MONMPaBKU E:'j; - E:'I:fj;) . AHanua aTux pa3HOCTeI7I

MOXHO WCMofb3oBaTb AN MpoBEPKM OOOCHOBAHHOCTM BblOOpa INUWHEMHOW MOOenn B KadecTBe
rpagynpoBOYHON XapakTEPUCTUKX NOCPEeACTBOM U3BECTHLIX NpoLeayp NpoBepku mnotes (cm. [8]), ogHako B
HaCTOsILLEM NMPMMEpPE Takme npouenypbl He pacCcMaTprBalOTCS.

Tabmmua H.6 - [daHHble, ucnomnb3yemble ONs1 NOMYyYEHUs NIMHEMHOW TPagyMpOBOYHON XapakTepUCTUKK
TepMoMeTpa METOLOM HaMMEHbLUUX KBagpaToB

Homep [NokasaHus M3mepeHHasa nonpaeBka | PacyeTHas nonpaska | PasHoCTb Mexay uamepeHHon
nokasaHus k |repmometpa fi,| & =fpg— &, °C g;.[gk:] °C W pacyeTHom
°c nonpaskamu & — fi'[f-;;) °C
1 21,521 -0,171 -0,1679 -0,0031
2 22,012 -0,169 -0,1668 -0,0022
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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

H.3.4 HeonpeneneHHOCTb pacyeTHOW NoOMpaBKu

BblpaxkeHne ansi cymMmapHOW CTaHOapTHOW HeonpegeneHHOCTU pacyeTHOW MOMpPaBKUM MOXHO JErko
nonyuuTtb no ¢opmyne (16), nNpu 3aTOoM B35IB (DYHKUMOHANbLHYIO 3aBUCMMOCTb U3 opmynbl (H.12),

bit)= fy.r2)n npunse w(y)= sl in uly;)=slys):
2B} =2 () + (1 — 20 F (g )+ 20t — g e O (o (31, 92 (H.15)

OueHka avcnepcuu uf[b[ﬁ)] MMeeT MMHUMYM Mpu Temnepatype iyin = i —H[,y1:l’”b’1=.}’2:'f”[h),
KOTOpasi B JaHHOM Cryyae paBHa iy, = 24,0085°C.

B kadecTtBe npumepa ucnonb3oBaHus dopmMynbl (H.15) npegnonoxum, 4To HeobXxogumo HanTu
MonpaBKy K Moka3aHWsM TEPMOMETPa U ee HeonpeaeneHHoCTbL npu Temnepatype i = 30°C, Haxogswencs

3a npegenamu gnanasoHa kanmbpoeku. MNoactaHoeka ¢ = 30°C B hopmyny (H.14) gaet

& (30°C)=-0,1494°C,

a dopmyna (H.15) nocne nogcTtaHOBKM TOro e 3Ha4yeHns npnobpeTaeT BuAg
u2[5(30°C)] = (0,0020°C)2 + (10°C)(0,00067)° + 2(10°C)(0,0029°C)(0,00067)(— 0,930)=17,1. 10762

nnm
u,[b(30°C)]= 0,0041°C.
Takum obpasom, nonpaBka npu 30°C paBHdetca -0,1494°C ¢ cymmapHOM CTaHOapTHOMW
HeonpegeneHHocTblo %, =0,0041°C onsa v = » — 2 = % 2=9 cTeneHen ceoboapl.

H.3.5 YctpaHeHuMe kKoppensiuMm Mexay OLEHKaMu CBOOOAHOroO 4neHa W YrnoBoro
Ko3achdmumreHTa rpagaynpoBO4YHON XapaKTepPUCTUKU

U3 dopmynbl (H.13e) ana koadpduumeHta koppensaumm -’"{Yl:_}’})BVI,EI,HO, 4yTO ecnu BbIGpaTb ff K3
n

n
yCIIOBYS %Bﬂf = I:Z—:l[zk _5'3):0, T0 #(31,32)=0, 1 OUeHKN Y1 3 CTAHOBATCH HEKOPPENMPOBAHHBIMM,

n
YTO YNpOLLaeT BblUMCIIEHNE CTaHOAPTHOW HEOMNpPeaeneHHOCTM pacyeTHoW nonpaBku. MocKorbky EE'I.: =0
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n
npu p=t= [kz_lﬁkJ/g , W Ana gaHHoro npumepa i = 24,0085°C, TO, NMOBTOpPWMB Npouenypy MNOArOHKK
METOLOM HauMeHbLUMX KBaApaTOB MNPV HOBOM 3HauyeHun i =¥ = 24,0085°C, MonMyYnMM OLEHKU 1 g,
HeKoppenupoBaHHble Mexay cobor. (OTMeTMM Takke, YTO # - 3TO Ta TeMnepaTypa, AN KOTOPOW 3HavYeHne

HE[E?I:ﬁ)]MVIHVIMaJ'IbHO; cM. H.3.4.) OgHako MOMHOCTBLIO MOBTOPSTL Npouenypy, onMcbiBaeMyto hopMynamm
(H.13a)-(H.13g), HeT Heob6X0AMMOCTHM, NMOCKOSbKY MOXHO NokasaTb, 4YTO

Blg)= o +yale—1); (H.16a)
w2[B(e))= 12 () + b — £ (v (H.16b)
r.a)=10, (H.16¢)

roe
Y=y +yale-);

£=tg —slyy Jrly )i slya);
(1) =201 i -7201.02)).

npuyem npu 3anvcn copmynsl (H.16b) Gbimm caenaHbl NOACTaHOBKU Hl.:y{:l= S[y{:l " ul.:yg)= S[J/‘g)[CM.

dopmyny (H.15)].
[MpuMeHeHMe yKka3aHHbIX COOTHOLLUEHUI K AaHHbIM, nonyyeHHsiv B H.3.3, faet

b(t)=-0,1625(11)°C+0,00218(67)(t-24,0085°C), (H.17a)

u2[B(6)] = (000117 + (¢ — 24,08°C)(0,00067) | (H.17b)
To, uto dopmynbl (H.17a) n (H.17b) gatot Te xe pesynerarsl, 4To U dopmynbl (H.14) n (H.15), moxHO
NpoBEpUTL, MOBTOPUB YMCOBbIe pacyeTbl ans b(30°C) n i, [5[3'3”[3)]. Moacrasue ¢ = 30°C B popmyrbl

(H.17a) n (H.17b), nony4mm
b(30°C)=-0,1494°C;

u, [5(30°C)]= 0,0041C,

YTO TOYHO COBMagaeT C pesynbTaramu, npeacrasneHHbivM B H.3.4. OueHKy koBapuauun mexgy ABYMS
nornpaskamu E:'[El:l " b[ﬁg) MOXHO nony4nTb no dopmyne (H.9).
H.3.6 lononHuTenbHble 3amMeyaHus

MeTon HaMMeHbLLMX KBaApaToB MOXET ObiTb MCMOMNb30BaH ASst MOATOHKM MOA4 MMEILNECS OaHHble
N3MEPEHN KPUBBIX HE TOMbKO MEPBOro, HO N Gonee BbicOkOro nopsigka. OH MPUMEHUM Takke B Criydae,
Korga [aHHble W3MEpPEeHUM W3BECTHbl HETOYHO (T.€. M3MEPEHUSI XapaKTEepU3YKOTCS  HEKOTOPOM
HeonpeaeneHHocTblo). 3a 6onee NoapobHbIMM CBEAEHNSAMM NO JAHHOMY BOMPOCY crnedyeT obpaluartbea K
M3BECTHbIM pykoBoAcTBaM (cM. [8]). Huke nprBegeHbl TONbKO ABa NpuMepa, UNMoCTPUpyoLWmMe cutyauum,

Korga npeanonoxeHne o TO4HHOM 3HaHUK MornpaBoK E:'j; HEe UCNOJb3YyEeTCA.

1) Mpennonoxum, Yto Kaxgoe naMepeHne iy meeT NpeHebpeXNMo Masnyto HeonpeaeneHHOCTb, YTO
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Ka)kgoe M3 N 3Ha4YeHun fR,k nony4aroT no M MNOBTOPHbIM HabmoaeHNaM, U obbeanHeHHas BbIbopovHas

auncnepcua 3TON BENUYUHBI, norny4yeHHaa no pesynbTaraMm MHOroMecA4YHbIX Ha6J'II'O,D,eHVIIZ n 60]'IbLIJOMy

06Bbemy cobpaHHbIX JaHHbIX, COCTaBNseT Sﬁ . Toraa oueHkoit aucnepcun kaxgoro Lz i 6ynert sﬁ fam = uﬁj‘ ,

W KaXaas u3MepeHHasi nonpaeka & = ip i — L Bynet uMeTb my Xe cTaHOapTHYIO HeonpederneHHOCTb &y .
Mpy Tamx obcToaTensCTBax (M C YCroBMEM, YTO HET MPUYMH Mpeanonaratb OTKIOHEHUEe rpagyvpOBOYHOM
XapaKTepUCTUKM OT YACTO MMHENHON 3aBrcumocTu) B popmynax (H.13c) u (H.13d) 2 cneayet 3amMenuTsb Ha

uf .

2 .
Mpumedanne - O6beanHEHHYI0 BbIGOPOYHYIO AMCMepcUMio Sy MOMy4aoT Ha OCHoBe [/ cepui
He3aBMCMMbIX HabNIOAEHNN OOHOM N TOW Xe CryYanHON nepemeHHon no dopmyrne

N 2

TS
5.2 _ 1=l
i

ZV:' !
i=1

roe 31-2 - BblbOpoyHasa aucnepcus B i - cepumn M3 #; He3aBUCUMbIX HabnogeHwun [cm. dopmyny (4)] ons
N

uucna cTeneHeit ceoboabl ¥y =#; — 1. Uncno ctenenein csoboapl ans Sﬁ Ooyoet v= E"ﬁ' . BbibopouyHas

2 f
pvcnepens Sy {2 (1 BLIBOPOYHOE CTaHOApPTHOE OTKIOHEHWe Spf #4 ) cpefHero apndMeTUyYeckoro o

. N
# HE3aBUCUMbIM HaOmMOAEHNSIM, XapaKTepn3yeMbiM BbIOOPOYHOM OMCMEpCUEN &y , TakKe COOTBETCTBYET
¥ CTeneHsm ceobobl.
2) MpeanonoxuMm, YTo Kaxagoe naMepeHne i MMeeT NpeHebpexnmo maryo HeonpeaeneHHoCTb, YTo
K K&XKOAOMY M3 N OMOPHbIX 3HAYeHW TemnepaTypbl {f i NPUMEHSIIOT nonpaBky £ M YTO BCE MOMpaBKu

MMEelT OAMHaKOBYH CTaHAapTHYI HeomnpedeneHHoCTb &, . Torga CTaHOapTHOE OTKIOHEHUE KadKOoW
nonpaBky (Mo rpaflyVpOBOYHON xapakTepucTuke) & =i i — & Tawke 6yaeT paBHO &g, 1 5 [.J’l) cnepyet

3aMeHnTb Ha 5° Iiy1)+u§, a s (¥]1- va 5 Iiy{)+u§.

H.4 U3amepeHune paanoakTMBHOCTU

JTOT Npumep MOXoX Ha npumep H.2 06 OQHOBPEMEHHOM M3MEPEeHWM aKTMBHOMO M pPeaKTUBHOro
COMPOTMBMEHNST BO3MOXHOCTLIO aHanv3vMpoBaTb [AaHHble ABYMsi pasHbiMW crocobamu, npuBoaswMMUA K
CYLLIECTBEHHO OLMHAKOBOMY YMCMOBOMY pe3ynbraty. [epBbli U3 3TUX ABYX CriocoboB CHOBA MMMOCTPUPYET
cuTyauuto, korga HeobXxoauMo NPUHUMATL BO BHUMaHWE KOPPENSALMI0 MeXAy BXOAHbIMU BENUYMHAMMU.

H.4.1 UameputenbHasa 3agava

HewnsBecTHyl0 yaernbHyo akKTMBHOCTb pafoHa (HEI{Il ) () B 0bpasLe BoAbl onpeaenstoT cpaBHEHEM

CO CTaHgapTHbIM o6pasLoM BOAHOrO pacTBOpa pajoHa C WU3BECTHOW YAEernbHOW akKTMBHOCTHIO METOAOM
XWOKOCTHOMO CUMHTUAMSTOPHOro cyeta. [Nns 3aToro roTOBST TPW MUCTOYHMKA CLMHTUMMAUWA, Kaxabld M3
KOTOpbIX npeacTaBnseT cobon cmecb NpubmanTensHO 5 r cyeTHoro obpasua BOAHOro pactBopa M 12 r
pacTBopa CUUHTUNNNPYIOLLEro BELLECTBA B OPraHMYeCcKon XMAKOCTN B konbax o6bemom 22 mi:

UcToununk (@) - cmaHOapmHbil obpa3sey, copepkaliumin Maccy s BOOHOro pacTBopa C M3BECTHOM
YOENbHON aKTUBHOCTbLIO;
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WMcTounmk (b) - nogroroBneHHas xosiocmas rpoba BOAbl, HE coaepXKallen pagnoakTUBHBIX BELLECTB,
KOTOPYI0 UCMNOMb3YIOT OS5 UBMEPEHMST CKOPOCTU cYeTa MMMYNbCoB OOHa;

UcTounuk () - uccriedyemsili obpasey, cogepxaliuin armkBoTy MacChl #, C HEM3BECTHOMN yaerbHOW
aKTUBHOCTbIO.

BbLINOMHAT WECTb LMKIOB M3MEPEHWUA, B KaXXOOM M3 KOTOPbIX MCMOMb3YT BCE TpW YKazaHHbIX
WCTOYHMKA B CriedylollleM MNopsaKke: CTaHOapTHLIM obpasel, - xonocTas npoba - uccrnedyembin obpasel,.

WHTepBan cyeTta TDC NnonpaBkoOA Ha MEpPTBOE BPEMSI CYETUMKA OMS KKOOro UCTOYHMKA B TEYEHWe BCEX

LWeCTM UMKIoB cocTaenseT 60 MUHYT. XOTS B TEYEHUE NOSTHOIO BPEMEHU M3MepeHun (65 4) CKkopocTb cyeTa
doHa Hemnb3s cunTaTb MOCTOSHHOW, NpednonaraeTcs, YTo B npedenax KakOooro UMKia MonyyeHHas
NCMNONb30BaHNEM XOSOCTON NPOOLI CKOPOCTh cyeTa hoHa OyaeT npeacTaBUTENBHOW AN OAHHOMO UMKa.
[aHHble n3amepennin npuBegeHsl B Tabnuue H.7, B KOTOPOM MCNoNb30BaHbl criegyowme ob6o3HaveHms:

ty, fg, fy - BpeMa OT yCNOBHOro Hayana otcyeta i =0 40 cepeauHbl MHTepBana cyeTta i = 60
MWH (C MonpaBKoil Ha MepTBoe BpeMsi) A5 UICTOMHUKOB, COOTBETCTBEHHO, CTaHAapTHOro obpasLia, XornocTo
npobbl 1 nccnegyemoro obpasua (3HavyeHne iz B pacyeTax He UCMOMb3yeTcs U 30eCck NPUBEOEHO TOMbKO
NS NMONHOThI ONUCaHNUst U3MEPEHNIA);

Cp, Us, C)- uicno vmnynscos, 3aperMcCTpUpOBaHHLIX Ha MHTepBane cuyeta i = 60 MuH (C

MonpaBKOM Ha MepTBOe BpeMmsl) AN UCTOYHWMKOB, COOTBETCTBEHHO, CTaHgapTHoro obpasua, XOonocTo
npobbl n nccnegyemoro obpasua.

Yncno 3apermMcTpnpoBaHHbIX UMMNYJ1IbCOB MOXHO NpeacTaBnUTb B BUAE cleayrlwmnx 3aBUCUMOCTEWN:
Co=Cp +edeTmee ™ (H.18a)
C, = Cp +e4,Tipm,e ™| (H.18b)

rme £ - ateKTMBHOCTb PEruCTpaLMM anbda-YacTul, WCMyCKaeMbX pagoHoM ( <44fy ) meTomom

JKMAKOCTHOTO CLMHTUIIMSILMOHHOIO cYeTa As AaHHOro cocTaBa UCTOYHMKA (MpeanonaraeTcsl He3aBUCcUMON
OT YPOBHS aKTUBHOCTK);

J‘ig - yaenbHaa akTMBHOCTb CTaHOAPTHOIo 06pa3|.|,a B MOMeHT { =0;

ﬂx - Usmepsemasd eesiu4uHa - yaeribHasa akTMBHOCTb Uccrnegyemoro o6pa3u,a B MOMeHT ¢ =0;
#ir - Macca CTaHA4apTHOro BOAHOMO pacTBopa;

¥y - Macca anmukKBOThl;

%- nocTosHHas pacnaga pagona (222gy ), A =(In 2)/ 7 = 1,25894-10~4 mur-1 (77 = 5505,8
MWH).

Tabnuua H.7 - [JaHHble n3aMepeHnn ans onpegeneHnsa o6 beMHOM akTUBHOCTU uccrneayemoro obpasua

Homep CtaHpapTHbIi obpasey XonocTas npoba Wccnepyembin obpasey,
umkna I

£y, MuH Cs £R, MM Cp £y, MuH Cy

1 243,74 15380 305,56 4054 367,37 41432
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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

N3 dopmyn (H.18a) u (H.18b) suaHo, uto npoctoe ycpeaHerne "y unu O, no pesynbtatam Luectu

N3MEPEHNA HEBO3MOXHO, BO-MEPBbLIX, U3-3a2 3KCMOHEHLMANbHOIO 3aTyxaHWs aKkTMBHOCTM CTaH4APTHOrO ”
nccnegyemoro obpasuoB CO BpEMEHEM W, KPOME TOro, M3-3a HebombluMx KonebaHun 3HavyeHnn ¢oHa oT
umkna kK umkny. NMoatomy nepen ycpegHeHMeM HeoOXOOMMO BHECTU B 3HAYEHUS Yucria MMMyNbCoB (Ui
CKOPOCTWU CYeTa MMMYIbCOB, OMNPedensieMon kak OTHOWEHWE 4ducra 3aperMcTpupoBaHHbLIX MMMYNbCOB K

MHTepBany cyeta [ =60 MUH) NONpaBK/ Ha 3KCMOHEHLMarnbHoe 3aTyxaHne 1 oH. 41 3Toro hopmysbl

(H.18a) n (H.18b) npeobpa3yloT Takum 0Opa3om, 4YTOObl BbIpa3UTb M3MEPSEMylD BEMUYMHY 4epes
N3BECTHbIE BEMUYNHDI:

Ay = [ Ag.mg. iy, Cy.C Crutg ity h) =

L el Cle™r _
my (Cg — Cple™s
iy [Cx - CB)Ql(fx—fs) (H.19)

=4
g my, (Cy —Cg)

rae [CX—CB)EM" " I:CS—CB)eMS - UCMpaBMeHHOE YNCII0 UMMYSbCOB Ha MHTepBane 1p = 60 MuH,

COOTBETCTBEHHO O514 uccrnegyemoro U CraHaapTHOro o6pa3u,os nocne BBeOEHUA NOoMnpaBkKu Ha q)OH n
npuBeaeHna K Havany otcyeta § = 0. Vl3mepﬂemyro BeJIM4YNHY MOXHO BbIPa3nTb N NHa4e:

o B
A = Fldemom, Ro B )= 4, T8 %
X fl: AERCERAEREES SEty x) Smx R.S" (H.20)

roe fyn Rg- vcnpaBneHHble cKOpocMU cuema NOCNe BHECEHUS MOMPaBOK Ha OOH U 3KCMOHEHLMansHoe
3aTyxaHue:

R, =[lc, —Cehi T B (H.21a)

Ry =[(Cy— CpliTy s . (H.21b)

H.4.2 AHanun3 gaHHbIX
B Ttabmmue H.8 cBeameHbl 3HayeHMs MCMpaBriEHHbIX (MNOCNe BHECEHWSA MOMpaBoOK Ha (POH U
3KCMOHEeHLIManbLHoe 3aTyxaHue) ckopocTel cueta f,u Eg | BblumcneHHsle no dopmynam (H.21a) n (H.21b)
C WCMNOMb30BaHMEM [AaHHbIX Tabmmubl H.7 1 BbllLENPUBEOEHHOrO 3HAYEHUA . = 1,25894-10‘4 mun—L

Cnep,yeT OTMETUTb, YTO OTHOLWLEHNE A= Rx -'I.R;_f,' npoLue Bcero paccynTaTb U3 BblpaXXeHnsA

l(c, —Cg)ilcy — )k tts)
Cpep.HI/Ie apI/ICbMeTI/ILIeCKI/Ie Eg, Ex n E , d Takke unx Bbl60p0‘-IHbIe CTaH,D,apTHbIe OTKITOHEHUA

paccunTbiBalOT 0ObIYHLIM 0bpasom [chopmyrnbl (3) u (5)]. KoaddmumeHT koppensuum paccuMTbiBaloT Mo
dopmynam (17) n (14).
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MN3-3a OTHOCMTENMbHO HEBOSbLION M3MEHUYMBOCTU Ffi, 1 Ry OTHOWEHUE CpedHUX apudMETUYECKUX
R,/ Een ero craHgapTHas HeonpeaeneHHoCTb H[RXIRS:I NpaKTUYEeCKM COBMNaaloT, COOTBETCTBEHHO, CO

cpegHUM apudMeTUYECKUM & M ero BbIGOPOYHbIM CTaHOAAPTHBIM OTKIOHEHUEM s[ﬁ), npuBeaeHHbIM B
nocnegHem ctonbue Tabnmubl H.8. [cm. H.2.4, B yactHoctu copmyny (H.10)]. OgHako npu pacdete
CTaHOapTHOM  HeonpeaeneHHOCTH H[Rxf Rg) HeOBXOAMMO YuUTbIBaTh KOPPensuuio Mexay £, u
R ¢ [xapakTepnayeMyto KodadDULMEHTOM KOPPENsiLMK r(ﬁx i Rg)] cornacHo copmyne (16) [ata copmyna

Mo3BONSET MOMyYNTb OTHOCUTENbHYIO BbIGOPOYHYIO OMCNEPCUI0 OTHoWeHus F, /K¢ | uto paer Tpu
nocnegHMx crnaraembix B npason Yactn copmynbl (H.22b)].

Tabmmua H.8 - PacuyeT wcnpaBrneHHOMW CKOpPOCTM CYeTa MMMynbCOB (C nomnpaBkamMm Ha OH U
3KCMOHEHLManbHoOe 3aTyxaHue)

Howmep B -1 R -1 P _ T
W & ¥ » MUH ¥, MUH  —Eo R=R,/Ry
MWH
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 Ry = 206,09 R=3170
5[ By )= 6.42 s(Ry) =379 5(R )= 10,046
(R, )IR, =098.102 | o(Rs)iRy=184.107 SR} R=144.1072
R, Ry=3167
u(R, I Ry)= 0,045
ulR, IRy W(R, I Ry)=142.1072
KoadhduumeHT Koppensaumm
(R, Ry)=0,646

Cneayetr 06paTWTb BHMMaHMEe Ha TO, YTO BbIGOPOYHbIE CTAHAAPTHLIE OTKIIOHEHUs fiy U

= xI'IEE-' . lu6sl X MOKasbIBaOT, YTO X U3MEHYMBOCTb B ABa-TpU pas3a npeBbillaeT U3MEHYMBOCTb
A X &

3TUX BENUYMH BCneacTeue criydanHon npupodbl NpoLlecca cyeTa YacTul, OnMCLIBaEMOro pacnpeneneHnem
lMyaccoHa. HeonpegeneHHOCTb, OMUCbIBaKOLLAA MyacCOHOBCKMM MPOLLECC, YK€ BHecna CBOW Bknag B
pe3ynbTaTbl U3MEPEHUI YMCIia UMMYITbCOB, NMO3TOMY €€ HE HY)XHO YUYUTbIBaTb OTAENbLHO.
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H.4.3 BbluncrneHne oKkoH4YaTesbHbIX pe3yfbTaToB

MonyyeHne yaernbHO akTMBHOCT A, 1 ee CyMMapHON CTaH4ApTHOM HEOMPEenerneHHOCTU i, [ﬂx) no

dopmyne (H.20) Tpebyer sHannsa Ay, #,1 22, , a Tawke UX CTaHOAPTHBIX HEONpenerieHHOCTen. T
BENMMUYMHbI AaHbl KakK

As =01362 B,

u(g)=0,0018 Bur, (g ) Ag = 1321072,
mg = 5,0192r,
el )= 0,0050 T, sl Vi mg = 0101072,
m, = 50571r,
el )= 0,00107, i, ) m, =0,01.1072

OcTarbHble BO3MOXHble UCTOYHUKA HEOMPedeneHHOCT! OLEHMBAIOTCS Kak MpeHebpexmMo marble.
MepedeHb XxapakTepuUcTUK, KOTopble B AanbHelllemM He paccMaTpuBaloTCs, BKIOYaeT B cebs:

- CTaHOapTHble HeonpeaeneHHOCTN BpeMeHn pacnaga H&,gg;;) " H(ix,j;];

- CTaHOapTHYI HeonpeaeneHHoCTb MOCTOSIHHOM pacnaja (222}311) H(?L:l= 1-10~7 mun-1, (OTa

HeornpeaeneHHOCTb AaeT BKMag B HeornpeadeneHHOCTb koadhdmumeHTa pacnaga EEp [?Llifx —-if,-;':l], 3HayeHune
KOToporo Bapbupyetcd B npegenax ot 1,01563 anga umknoB i =4 u i =6 go 1,01570 gna uvkna i = 1.

CtangapTHasa HeonpeaeneHHoCcTb KoadduLUNEHTa COCTaBNAET & = 1,2:10~ );

- HEeONpedeneHHOCTb, CBSA3aHHYHD C BO3MOXHOW 3aBMCUMOCTbLIO 3(PEeKTMBHOCTU perucTpaumm
anba-4yacTiy, CUMHTUINAUMOHHBIM CYETYMKOM OT MCMONb3YEMOro UCTOYHMKA (CTaHgapTHbIn obpaseu,
xonoctad npoba, nccnegyemoln obpaseL);

- HeonpeaeneHHOCTW MOMPaBOK HAa MEPTBOE BPEMSI CYETUMKA UM HA 3aBUCUMMOCTb 3((EKTUBHOCTU
perucTpaumm cYeTymnKka OT YPOBHS akTUBHOCTU MCTOYHMKA.

H.4.3.1 PesynbTathl (Cnocob 1)

Kak 6bino ykasaHo Bbiwe, Ay n 4, l':ﬂx:l MOryT ObITb nony4deHbl no gopmyne (H.20) oBymsa pasHbiMu

cnocobamu. B Cnocobe 1 4, BuiumcnsaioT no cpearum apudmetnyeckum Ay Fg, uto naer

e R,
A=A, 5 X = 0.4300
x T w, Re Bxr.
MpumeHeHne k aTomy BblpaxkeHnto dopmynbl (16) nNo3BonsdeT NONyyYnTb CyMMapHYH OUCMEpPCUIo

HE [ﬂx :]

(H.22a)
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2 2 2 2 ‘R Ry p\R,
u () _w'lds)  wlong) wlmy) wB) WBy) (7 7 yulReu(E) (H.22b)
A7 Az w3 1y £ Ry Sl

rae, kak ykasaHo B H.4.2, nocneaHve Tpu cnaraembIX OTHOCSTCS K u? (ﬁx fﬁg)f (Rx IRS)Z - OTHOCUTENbBHO
BbIGOPOYHONM ancnepcum Ex fﬁg. Kak otmevyanoce B H.2.4, gaHHble Tabnmubl H.8 nokasbiBaloT, 4TO 7 He
COBMafaeT TOYHO C u(ﬁx ! Rg), W CcTaHgapTHas HeonpeaerneHHoCTb u[ﬁx ! Eg)ﬂ,ﬂﬂ R, Bque coBnapaet

TOYHO CO CTaHOAPTHOM HeoNpeaeneHHOCTbIO s[ﬁ ) ana & .
MoacTaHoBKa 3Ha4YeHW COOTBETCTBYIOLWUX BennyuH B chopmyny (H.22b) naet

M:l,gg.m—?
A

’

X

1,(A,)=0,0083 Bur.
Tor,u,a pe3ynbTat namepeHna MOXHO NnpeacTaBuUTb B BUAE

" A, =0,4300 BK/r; cymmapHasi cTaHgapTHas HeonpeaeneHHocTb . = 0,0083 Bk/r".
H.4.3.2 PesynbTathl (Cnocob 2)

B Cnocobe 2 A, BLMACASIOT C MCMOMb30BaHMEM CpPeaHero apudMETNYECKOTO & , YTO MO3BOMSET

nsbexarb HEOBXOAMMOCTM YUMTLIBATL KOPPENALMIO BXOAHBIX BENUUMH (£, n Fg):

A, :AS%E =04304 _

» (H.23a)
Mpv aTOM BhIpaxeHue Ans uf [ﬂx)ynpou.laercq:
up (4)_ ') wlng)  w’(m,) | o2(R)
Af Aff mi mf 72, (H.23b)

4YTO AaeT

4old) 951072

’

X

1, (A,)=0,0084 Bur.
Tor,u,a pe3ynbTat namepeHna MOXHO NnpeacTaBuUTb B BUAE

" A, =0,4304 BK/r; cyMmapHasi cTaHgapTHas HeonpeaeneHHocTb ¥, = 0,0084 Bk/r".

Uncno oaddekTnBHbIX CcTeneHen cBobogbl AN . MOXHO BblMMCAWTL MO chopmyne
Yanua-CartepTyanTta nogobHo Tomy, Kak aTo caenaHo B H.1.6.

Kak 1 B npumepe pasgena H.2, ncnonb3osaHne Crnocoba 2 sABnsieTcst NpeanoYTUTENbHbLIM, MOCKONbKY
He MCMonb3yer npubnMXKeHWE, CBSA3AHHOE C 3aMeHOW CpeaHero apMdMETUYECKOro OTHOLLEHMS OBYX
BEMVYMH HA OTHOLLEHWE CPEAHUX apUdMETUYECKNX ITUX BENMYMH, a TakkKe fydlle yuMThiBaeT crneumdmnky
N3MepUTENBLHON NpoLeaypsbl, Korga gaHHble HabngeHnn cobmnparoT no OTAENbHbIM LuKnam.
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TeM He MeHee pacxoxaeHue B pesynbTatax uamepeHus <, , nonyyeHHbIx pasHbIMKU criocobamu,

3HaUMTENbHO MeHbLLE UX CTaHAAPTHLIX HeonpeaeneHHOCTEN, YTO NO3BOoNSET AaHHOe pacXxoXaeHne cuMTaTb
HecyLecTBeHHbIM. Takoe cornacve B pesynbTarax NoATBEePKOaeT, YTo ABa ONMCaHHbIX criocoba namepeHnii
GyayT 3KBMBANEHTHbI MPY YCMOBUK, YTO KOPPENALMUS MEXay BenMUYnHaMy yuTeHa A0MKHbIM 0BpasoMm.

H.5 OucnepcuUOHHbIN aHanu3

OTOT nMpuMep [aeT KpaTkoe MnpeAacTaBrieHue O MeToAde AMCMEePCUOHHOro aHanu3a, Ans KOTOporo
yacTto wucnonb3ytoT abbpesmatypy ANOVA (ot aHrnunckoro "ANalysls Of VArlance"). [daHHbin
CTaTUCTUYECKMI METOA MCMOMb3YHOT Ofs BbISBNEHUS OTAEMbHbIX CraydalHbliX 3¢hgheKkmos, BMNSAIOWMX Ha
pe3ynbTarbl N3MEPEHNS, C Liefnblo UX KOPPEKTHOMO y4eTa Mpu OLEHMBAaHNN CyMMapHOW HeonpeaeneHHOCTH.
Meton ANOVA npyumeHuM B CamMOM LUMPOKOM JAuanas3oHe MW3MepUTEeNbHbIX 3adad, Hanpumep npu
KannbpoBke 3TanoHOB, TaKMX KaK MPELM3VNOHHBIN UCTOYHMK HaMpsbkeHus Ha auode 3eHepa unv 3TanoH
Macchbl, Unm Npu ceptuduKaLmm cTaHaapTHbIX 06pasLLoB, HO NP STOM OH He MO3BONSET BbISIBATL Hanndve
BO3MOXHbIX CMCTEMAaTUYeCKnX 3chpeKToB.

[l¥cnepcuoHHbIA  aHanmu3 pacnpoCcTpaHAeTCs Ha McCredoBaHUS CcambiX pasHbix mMopenen. B
HacTosILLEM MPYMEpPe paccMaTpUBAETCS BaXKHas ANs NPaKTUYECKAX MPUMNOXEHWIA MOAENb MepPapXUYECKOro
3KCMEepUMEHTa. XOTS YMCTIOBbIE PE3YNbTaTbl NMOMyYeHbl Ha MPUMepe KanubpoBKM UCTOUHMKA HANPSHKEHWS Ha
avoge 3eHepa, obLme naev aHanusa npMMEHUMbl K pa3HOOOpasHbIM NPaKTUYECKUM N3MEPEHUSAM.

OcobeHHo BaxHbl MeToabl ANOVA npu ceptudumkauum cTaHOapTHbIX oOpasLoB BeLlecTB W
MaTtepuanoB MyTeM MexnabopaTopHbIX wucnbiTaHni. [logpobHO STOT BOMPOC paccMmaTpyBaeTcst B
Pykooactse ISO 35 [19] (kpaTkoe onncanne namepeHuii npyu ceptudmkaumm cTaHgapTHbIX 00pa3uoB AaHo
B H.5.3). MNockonbky Oonbliasn yacTb Matepuana, cogepxatlerocsi B Pykosoactee 1SO 35, Hawna wmpokoe
NPakTM4Yeckoe MpUMEHEHME, K HeMy MOXHO obpawartbcs 3a AOMNOMHUTENbHbIMMA  NOAPOBHOCTAMM
oTHocutensHo ANOVA, Bkodass BOMNpoCbl HecbGanaHCMpPOBAHHOIO MEPapXMYEeCcKoro SKCNepuMeEHTa.
MonesHyto nHdopMaL Mo MOXHO HauTK Takke B [15] n [20].

H.5.1 UameputenbHas 3agava

OTanoH HanpshkeHnsa Ha anoae 3eHepa ¢ HOMUHaNbHLIM HanpsxeHnem 10 B kanubpytoT cnuyeHnem
CO CTabuNbHBbIM UCTOYHMKOM OMOPHOrO HAMPSPKEHWS B TeYeHne AByX Hedenb. Ha aTom nepuoge BbiouparoT
J OHEeN, B KaxObI M3 KOTOPbIX MPOBOAAT MO & HE3aBMCUMbIX MOBTOPHbIX HabGMOO4EHUI pasHOCTU

noteHunanos ¥y . Ecrm 0603Ha4MTH ﬂ-;ck—é' (k=1 2, ..., £) HabnogeHne pasHOCTU MOTEHUManos
FpatanoHa B J - geHb (J =1, 2, ..., J ), TO Haunyulel OLEHKON Pa3HOCTV MOTEHLMAnoB 3TanoHa
ABNAETCA cpeaHee apudmeTnyeckoe § no Bcem JE HabnogeHuam f”:;;; [cm. dopmyny (3) B 4.2.1]:

g
E (H.24a)

*.T'Mm

, SIBMSAIOLLIEECS Mepol HeonpenerneHHOCTU OLIEHKU

—

BbibopoyHOe cTaHOapTHOE OTKIOHEHMEe s[

pasHOCTW MOTEeHLUMarnos aTanoHa = , nony4aioT no dopmyrie [cM. doopmyny (5)]

_ 1 _
(7 )= WZZ(,& 45 (H.24b)

Mpumeyanne - B pgaHHOM npuvMepe npepgnonaraeTcs, YTO BCE MOMpaBKM K HaOMogeHWsM Ha
cuctematmdeckme  adektel MO0 UMEKT  He3HauiTenbHble  HeonpedeneHHocTn, nubo a3t
HeonpeaeneHHOCTN TakoBbl, YTO MOryT OblTb y4YTE€Hbl B CaMOM KOHLle aHanmu3a. JOTu, a Takke gpyrue
nonpaekK K cpeaHemMy apuMeTUYeckoMy HabnoOeHNIA, KOTOpble BHOCAT B KOHLLE aHanu3a, npeacTaBnsoT
cobor pa3HOCTb MexXay 3HadeHneM, ykasaHHbIM B cepTudukaTte (B KOTOPOM, Kak npeanonaraetcs, ykasaHo
TaKkke M 3HAYEHWE HEeOMpPeLEereHHOCTM), N pabovyMM 3HAYEHMEM OMOPHOrO HarnpshkeHNs CTabuIbHOro
WCTOYHUKA, MO KOTOPOMY KanubpyloT aTanoH Ha guoge 3eHepa. Takum oOpas3oMm, OueHKa pasHOCTU
NoTeHUManoB aTaroHa, MorflydeHHas cTatucTudeckonm obpaboTkon HabnogeHun, He obsasarenbHo Gyper
npeactaenaTb CODOOM  OKOHYaTEmNbHbIM  pe3ynbTaT W3MEPEHWUs, W, COOTBETCTBEHHO, BbIGOPOYHOE
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CTaHOapTHOE OTKMOHEHME 3TOW OUeHKM He obsasatenbHo 6yaer ABNSATbCA CyMMapHOW CTaHAapTHOM
HeonpeaeneHHOCTbIO0 pedynbTata U3MepeHUs.

BbibopoyHOe cTaHOapTHOE OTKIMOHEHWE s[ﬂ_’) cpenHero apuMeTMYeCcKoro, nony4YeHHoe no hopmyne

(H.24b), 6ymer nooxoasilen Mepoi HeornpeaerieHHOCTU [ TONMbKO B TOM Crlydae, €CliM MEXCyTodHas

N3MEHYMBOCTb HabMoaeHUA ByaeT Takol e, Kak U U3MEeHUYMBOCTb HabniodeHnii B TeYeHWe OAHOro OHS.
Ecrm ke uMmerlTcs cBMAETENbCTBaA TOMO, YTO MEXCYTOYHAs WM3MEHYMBOCTb 3HAYUTENbHO MpeBbILaeT
M3MEHYMBOCTb B Mpedenax OOHOro AHS, TO MCMONb30BaHME YKasaHHOW (POpMyrbl OacT CyLLECTBEHHO

3aHMXXEeHHY0 HeonpeaeneHHOCTb OUEeHKAU ? . B cBsA3M ¢ 3TUM BO3HUKaKOT ABa BOMpoca: Kak onpenenmntb,

ABNSAETCH MM MEXCYTOYHAs M3MEHYMBOCTb (XapakTepu3yemas MeXCyTOMHOM COCTaBnsiowWen Aucnepcun)
CYLLLECTBEHHON MO CPaBHEHMIO C M3MEHUYMBOCTBIO B Mpedernax Of4HOro AHS (Xxapakrepusyemon aucnepcuen
NOBTOPSIEMOCTU HabBMOAEHWI), U €Crnin 3TO TaK, TO KakuM 0Bpa3oM crneayeT oueHnBaTb HeonpeaeneHHOCTb
cpegHero apndMeTMYECKOro.

H.5.2 Yncnosow npumep

H.5.2.1 [laHHble, HeobxoaMmble AN OTBETA Ha MOCTaBMNEHHbIE BONPOCHI, cobpaHbl B Tabnuue H.9, B
KOTOpOW

J =10 - yncno aHelt, B KOTOpbIe NPOBOAUNNCE HABMIOAEHNS PAa3HOCTM MOTEHLINArOB;

& =5 - uncno HabnoaeHnit pasHOCTU NOTEHLMAroB B TeYeHUEe OOHOMo AHS;

_ 1K
o= — 2
R il (H.25a)

- cpedHee apudMeTUveckoe HaGMAEeHUA pPa3HOCTM MOTeHUManoB B TevyeHue J -ro aHa (Bcero
nony4deHo 10 Takmx 3Ha4YEHUI MO YNCny AHEN HabnageHNn);

_ 1 J 1 JE
P SV, =— 33V,
7 El IT K EL;E i (H.25D)

- ycpegHeHHoe no J = 10 gHam cpegHee apudmeTnyeckoe HabroaeHMii pa3HOCTU NOTEHUMAnoB B
TeyeHne OHs, T.e. obulee cpeaHee apndmeTmnyeckoe no J& = 50 HabnogeHNaM;

2 1k -
§ (‘T”:r' )= &7 El(‘r‘fr'k - }3')2 (H.25¢)
- BblbopoyHas gucnepcus No X = 5 HabniogeHusm, coenaHHbiM B TedeHue J -ro AHa (Bcero
nonyyeHo 10 TakMx 3Ha4YEHW NO YMCNy OHEN HabnoaeHN);
iy 1 L o
)= 27
- BbIDOpoOYHaa gucnepcus cpegHux apudmetndeckix no scem Jf = 10 gHam HabnogeHun (370
obLas oueHka gucnepcum no Bcem HabrogeHnsam).

(H.25d)

H.5.2.2 OpgHopoOHOCTb BLIOOPKKM, BKMHOYAIOWEN pas3Hble OHM HabmiogeHun, MOXHO MccrnenoBarthb,

2 .
CcpaBHMBas OBe He3aBUCUMMble OLleHKN T, Ancnepcmmn HabnoaeHnn, caenaHHbIX B TEYEHNEe OOHOro OHS.

2 2 .
MepBas oueHka T, , ODO3HAYEHHas &, , MonydeHa M3 HaGMIOOEHWA W3MEHYMBOCTU CPELHMX

apnMeETNYECKNX ir/:i. 3a cyTku. [MockonbKy OLEeHKU P:i. nonyYeHbl ycpeaHeHeM no & HabniogeHusm, 1o B
NPeanonoXeHNM, YTO MEXCYTOYHAs COCTaBnsoLLas OUCMEPCUN paBHa HyIo, UX BblbopoyHas aucnepcus

5 [P_:i.-)momeT ObITb OLlEHeHa Kak si, { & . Torpa ns dopmynsl (H.25d) cnenyet
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sf - ¥t I:{z_:r) [jjf ljlj- 1(;‘?_:? — P_')z ,

[] =

(H.26a)

4YTO JaeT NepBYyLO OLIEHKY Gﬁ, ana v, =J —1=9 ctenenen ceoboapl.

Btopas oueHka GEJ , 0DO3Ha4eHHas s,;:f , npenctaensger coboi 06beguMHEHHYH BbIOOPO4HYHO
aucnepcuto, nonyyeHHyo n3 J = 10 oueHok 52 (}5 )no ¢opmyne npumedanma k H.3.6, rae kaxgaa ns 10
OLEeHOK BblumcrieHa no dopmyne (H.25c¢). MNockonbky Kaxkgas n3 TakMx OLeHOK 32 (P}k)l/lMeeT OLIHO 1 TO Xe

. 2
yncrio creneHeit csoboabl, pasHoe vy = K —1=% 1o oueHka =5 MOXeT GbiTb MoOflyyeHa MPOCTbIM

yCpeaHeHEeM no 5 (}Ek) Takum obpasom,

;
5 =& (f"}k )= %Esz(ﬂk):

1

JE-1)

I K
ZZ({”}k—P_})E

=1k=1

SBNSIETCS BTOPOW OLLEHKOW Gﬁ, ana vy =J [K - 1:1 = 40 cTeneHen ceoboapl.

Tabnmua H.9 - [aHHble KanuOpoBKM STanoHa HanpsbkeHusl, nonydveHHble 3a J = 10 gHen: cpepgHue

apudpmeTnyeckune E’:i. N BbIGOPOYHbIE CTAHOAPTHBIE OTKIIOHEHUS S(

-k)no & =5 HabnogeHnsm B TedeHne

KaXkgoro AHs
BenuuunHa Oevb i
1 2 3 4 5
7. g 10,000172 10,000116 10,000013 10,000144 10,000106
..-il ’
S(,;rﬂ:) kB 60 77 111 101 67
OkoHyYaHue Tabnuubl H.9
BenuuuHa Oevb 7
6 7 8 9 10
7. g 10,000031 10,000060 10,000125 10,000163 10,000041
..-il ’
S(,;rﬂ:) B 93 80 73 88 86
7 =10,000097 sl )= 57 ws
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52 = K2 (7;)= 557 B )* = (128 B F =5 )= (85 B’

YuncnosbiMK OLLEHKaMU Gﬁ., nony4eHHsIM1 no dopmyrnam (H.26a) n (H.26b), 6yayT, COOTBETCTBEHHO,
.93 = (125 mB) 2 u sF = (85 mKB) 2 sg (cm. Tabrmuy H.9). Mockonbky oOLeHKa .95 OCHOBaHa Ha

o 2 o
M3MEHYMBOCTM CpeaHUX apudMeTUYECKUX HabniogeHnin 3a OeHb, a oueHka &h - Ha USMEeH4YNBOCTU BCEN

COBOKYMHOCTU HabnoAeHni B LIENoM, TO pacXoXaeHNe 3TUX OLLEHOK MOXET CBUAETENbLCTBOBATbL O HaNu4mMm
HekoToporo addpekTa, BAUAOLWLENO HA pesynbTaThl HabmoaeHU, KOTOPLI M3MEHSIETCS AeHb OTO OHS, HO B
TeYeHNe OAHOro AHS MOXET CUMTATLCS OTHOCUTENbHO MOCTOSIHHBIM. [N NPOBEPKM MMNOTE3 Takoro poaa, B
YaCTHOCTU, YTO MEXCYTOYHAs COCTaBNsIOLLAs AUCNEPCMM PaBHA HYNO, UCMOMNb3YIOT kpuTepun duiuepa.

H.5.2.3 PacnpegeneHne duwepa npeacrasnsaeT cobon pacnpedeneHne BeposaTHOCTEN OTHOLUEHUS
& [va,vz,):sgfva)fsglivb) OBYX HE3aBUCKMMbIX OLLEHOK sf[va) n s,fl:v,;,) AMCNepcMM 3¢ HOpMarbHO
pacnpefeneHHon cryyanHon nepemeHHon [15]. MNMapameTpbl ¥, U Vg NpeacTaBnstoT cobon Yynucna cTeneHemn
cBoboabl AnNS 3TUX OLeHOK, u U =& I:va,vg,)-:m, Ona pacnpegenenvss duwepa nocTpoeHbl Tabnmubl
KBaAHTUMEN CryYalHOW MNEepeMEHHOM & Onsi pasHblX codeTaHui ¥, u vy . [peBbllleHne BblIOpaHHOro

KPUTUYECKOTO  3HAYEHMSI FI:PQ,VEJ)}Fn,gj nm FI:VQ,VEJ)}FD,Q?j OBbIY4HO MHTEPPeTUPYIOT  Kak
CBINETENbCTBO TOro, 4To 5o(v,) Gombiue, 4YeM sp(vy) Ha CTATUCTUYECK! 3HAUMMYIO BENVUMHY.

2 2 o o
BeposATHOCTb TOro, 4TO &y I:va:l n =g I:v,;,:l ABNAOTCH OLEHKaMuM OOHOM M TOW >Xe OuUcnepcun, npu CTofb
fOonblwom 3HavyeHnn K OygeT MeHblle, cOoTBETCTBEHHO, Yem 0,05 n 0,025. (BoamoxeH n gpyron Bbioop

KPUTUYECKOro 3HaueHns, Hanpumep, oo .)

H.5.2.4 MpumeHeHne kpntepna duiiepa anst 4aHHOrO YMCIIOBOro Npumepa gaet

2 g
Fliva,v&jzsaz[va:]z KS (ﬂ)zﬂtﬁ? I'-'ﬂ‘\':E'f =2,25
s5m)  Sly) (85 mB) (H.27)

npn v, =J —1= 9 creneHeit ceoBoabl ans uncrmtens u v, = J(& —11= 40 creneneit ceoboabl ans

3HameHaTens. [lockonbky Fn,gj[g,'”-m): 212 wn FD,9?5|:9=4D)= 2,45, TO pgenaetca BbBOA, 4TO

MEXCYTOUHBIA 3PdEKT CTATUCTUYECKA 3HAYMM Ha ypoBHe 5%, HO CTaTUCTMYECKN HE3HaYUM Ha ypOBHE
2,5%.

2 2 .
H.5.2.5 Ecrv pashuua mMexay &; U Sj npM3HaHa HEe3Ha4YMMOW, MU Ha 3TOM OCHOBaHWM rmnoTtesa o
CYLLLECTBOBAHUMN MEXCYTOUHOM M3MEHUMBOCTN OTBEPrHYTa (HEOCMOTPUTENBHOE PELLEHNE, NMOCKONbKY MOXET
NPMBECTU K 3aHUXEHHOW OLlEeHKEe HeomnpenerieHHOCTM), TO BbIODOPOYHYI0 OVMCMNEPCUtO SEI:?) BENTMYNHBI

I© cnegyer paccuuTbiBatb No dopmyne (H.24b). 3TO COOTHOWEHWE 3KBMBANEHTHO HaXOXOEHWO

. . 2 2
06begUHEHHON BbIGOPOYHON AMCTEPCHUM HA OCHOBE OLIEHOK &5 U 5h , KOrAa Kaxaas U3 HUX CyMMUPYETCSs CO

CBOMM BECOBbIM KO3((MUMEHTOM, pPaBHbIM 4UCIy cTeneHen ceobodbl Ans OAHHOA OueHKM (CM.
npumevanme k H.3.6), ¢ Lenbio nonyyYyeHnss Haunyulen OLeHKNn aucnepcumn HabnioaeHUn n nocnegyoLlemy
OEeneHnto OLUeHKN aucrnepcun HabnogeHn Ha oblee uicno HabnwgenHn JE ANg nonyyYeHis Havmyudlen
OL|EHKM 32 [E_"),qmcnepcmm cpegHero apmgmeTnydeckoro no scem HabnogeHvsm. Moaromy dopmyry (H.24b)
MOXHO nepenucaTb B BUae
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2(7).- (7~ s +7(K - Usf _ 9128 B )’ +40(85 B )
TV K- 10)(5){4%) , (H.28a)

Sz[ﬁ?)z [13 I-.-EF_E::IE nnm S[E_"): 13 mxB (H.28Db)

npu J& —1= 4% cTeneHeit cBo6oab! AnA s[ir/_') )

Ecru npeanornoXntb, YTO BCE NOMpaBkM Ha cCuUctemarndeckme Sq)q)el('l'bl yXe Yy4YTeHbl U 4YTO BCeE
OoCTallbHble CcoCTaBnAlLMe HeonpeneneHHOCTU He3HadYuTelbHbl, TO pe3ynbTaTr KaJ'IVI6pOBKVI MOXeT ObITb

npeactaeneH B Buge: " V3=I*_r= 10,000097 B (cm. Tabnuuy H.9); cymmapHass craHgapTHas

HeonpeaeneHHoCcTb S(f/_'): ¥, =13 MkB npu 49 cteneHax ceoboap!”.

MpumeyaHue 1 - B npakTM4yeckx n3mMepeHnsiXx BeECbMa BEPOSTHO NPUCYTCTBUE APYMMX COCTaBMSAOLLMX
HeonpeaeneHHOCTH, KOTopble OOMKHbI BbiTe 0O6bedMHEHbl C COCTaBMAOWEN, MOSlyYEHHON B pesyrbrare
cTatuctmnyeckon obpabotkm HabnogeHun (cMm. npumedaHme K H.5.1).

Mpumevanne 2 - OkBuBaneHTHocTb dopmyn (H.28a) n (H.24b) moxHO nokasaTb, 3anmmMcaB B
nocregHen ABONHYI0 CyMMY, KOTOPYto 0603Ha4yMM S, B crnefytoLem Buae:

5= 230 -7 -7 =0 -0 s

H.5.2.6 Ecrm mnoTe3a O CyLeCTBOBaHUM MEXCYTOYHOW M3MEHYMBOCTU MpuHsATa (BraropadymHoe
pelleHre, MOCKOMNbKY 3aluMLLaeT OT BO3MOXHOIMO 3aHMXKEHUS OLIEHKU HeomnpedeneHHOCTH), TO BbIGOPOUHYIo

2
avicnepcuto & (VJ) paccumTaHHyto no J = 10 cpegHum apuMeTnyeckum i—f’:? B COOTBETCTBUMU C

dopmynon (H.25d), npeactasnsioT He B BUAE OQWIK, kak B H.5.2, a B Buge O'?r,.;er+O'% , roe G?g -

COCTaBMAOWAn AMCNEepCUM, XapakKTepusylollasi MEXCYTOYHble ClyvaiHble Bapuauun. Torga MOXHO
3anucarb

2er 2 2

(7 )= st K+, (H.29)
roe .5;2;: OLleHKa 02;.;.’ a sé - oueHKa G‘%. Mockonbky .5'2 'I’frk , paccuuTtanHoe no copmyne (H.26b),
3aBUCUT TOSBKO OT MU3MEHYMBOCTM HAbMIO4EHMI B Npegenax 0gHoro AHA, TO MOXHO NPUHATb 5‘%; = SEIP};: :l

Torga wuvcnonb3yemoe B kpuTepun ®uwepa (cm. H.5.2.4) BbipaxeHue Ksz (ETJ.)I sjtﬁ’}k] MOXHO
npeobpasoBaTb cnegyowmnm obpasom

g 2 2

o K2 rrisd 557 md)

= =2,25
2We) s (85 1B ) : (H.30)
YTO JaeT
) K& (P_})— 5° (Eﬂk)
&g = G , (H.31a)

S_I% = [43 Iuﬂ{.’E'))2 nnn s =43 mkB,

s = sztff:i.-kj: (85 md?:f mnu S = 83 mkB. (H.31b)
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BbibopoyHyto aucnepcuto BEMUYMHBLI [T MonyyalT U3 SE(P_:;.-) [dopmyna (H.25d)], nockonbky

2feF .
g [P:i.) BKIIOYAET B Ccebsi COCTaBMAOLIME U MEXCYTOYHOA WM3MEHYMBOCTU, U U3MEHYMBOCTA B TedeHue
ogHoro aHs [cM. popmyny (H.29)]. Takum obpasom,

5 (_): 5 (FTJ:II J=(57 Im{E‘::lz {10 nnn S[E_"): 158 MkB (H.32)

npu J-1=9 cTeneHsax cBobogbl AN s(ﬁf_’) .
Uncno cteneHen ceoboabl Ans .S‘;%r(l/l Tem cambiM Anga &g ) 6yget paBHo J(K-1)=40 [cm. chopmyrny

(H.26b)]. Yucno crteneHen csobogbl And .5:% (W Tem cambim ans &g ) OygoeT onpedensATbCA YMCIIOM

abdeKTUBHBIX CTeneHein cBoGoAbl Pa3HOCTM s‘%:sz(ﬂ-)—sz P}k f & [cm. copmyny (H.31a)], Ho

HaXOXOEHNe 3TOW BENWYMHBI NPEACTaBNSAET COOO0 CMOXHYIO 3aaavy.

H.5.2.7 C yyeTtom cpopmynbl (H.32) nydiuei oueHKor pasHOCTM NOTEHLUMANoB 3TanoHa HanpsiKeHus
6yner ¥y =F =10,000097 B c BbiGOpouHOI Aucnepcuen S(V)=Hc = 18 MkB. lMony4yeHHoe 3HauveHue

&, nna 9 cteneHen ceoboabl CrieQyeT CONOCTaBUTL C OLEHKON i, anda 49 creneHen cBoboabl, NOMy4YeHHOM
B H.5.2.5 [cbopmyna (H.28b)] npu oTkase oT rmnoTesbl O CyLLECTBOBaHNM MEXCYTOYHON M3MEHYMBOCTU.

B peanbHOM n3mMepeHMn BOMPOC CYLLECTBOBaHWA 3dhpekta MEXCyTOYHON WU3MEHYMBOCTU OOSMKEH
ObITb, €cnn BO3MOXHO, NpPeaMETOM JarbHenLWero WUCCrenoBaHus, YToObl onpeaenuTb npupogy 3TOro
adhpekTa N NonbITaTbCsl OLEHUTL €ro BIMSIHUE Ha pe3yNibTaT U3MEpPeHus, nocrne 4Yero HeobxogumocTb B
npumeHeHnn metoga ANOVA otnagaeT. Kak nmogvepkMBanocb B Hadane HacTosilero pasgena, Metodpl
ANOVA npegHasHa4eHbl ANns BbISIBIIEHNS U OLLEHNBAHWSI COCTaBISIOLWLNX HEONPeaeneHHOCTU, CBA3aHHbIX CO
cnydarHbiMn adpcpekTaMn, M He MOryT NpPenocTaBUTb MHGOPMAauUio B OTHOLUEHUMW COCTaBNSOLLMX,
06yCnoBMEHHbIX cncTemaTrmyeckumm adekramu.

H.5.3 Ponb ANOVA B usmepeHumn

H.5.3.1 3T1or npumep C KanMOpPOBKOW 3TarloHa HanpsKeHUs LEMOHCTPUPYET MNpUEM aHanmaa,
HasblBaembii  0ObIMHO  cOanaHCMpOBaHHbIM  OBYXYPOBHEBbLIM  MEPAPXUYECKUM  SKCMEPUMEHTOM.
"[1ByXypOBHEBbLIM" - MOTOMY, YTO NOMUMO Psifia HAOMAEHNIN B YCMOBUSIX MOBTOPSIEMOCTU CyLLECTBYET €eLle
TONbKO OAMH YPOBEHb BapbUPOBaHUA (U3MEHYMBOCTW) - STO O€Hb, B KOTOPbIMA MNPOBOAAT M3MEpPEHUs..
"CbanaHcmpoBaHHbIM" - NOTOMY, YTO KaXKAbl O€Hb BbIMOMHAOT OAMHAKOBOE YMcro HabnogeHun. Mpumep
aHarnvsa MOXHO pacrpoCcTpaHUTbL Ha OpyrMe NCTOYHUKA BapbMPOBaHUS, Takne Kak "BrusiHme onepatopa”,
"BNMsIHWE cpeacTBa uamepeHnin”, "BrmsHue nabopatopun”, "BiusiHue obpasua” u gaxe "BnuaHMe metoda
namepeHnin" B gaHHOM u3MepeHun. Takum obpas3om, B JaHHOM MpUMepe W3MEepeHusl, NpOBEAEHHbIE B
J OHeN, MOXHO ObINO 3aMEeHUTb Ha 3MepPEHUsl, NPOBEAEHHbIE B OOUH AeHb, HO C y4acTmem i onepaTopos.

Toraa BMECTO MEXCYTOUYHON COCTaBMAIOLLEA AUCMepCUM paccmaTtpuBanach 6bl COCTaBMAOLLAS AUCNepCUn,
cBsAi3aHHas ¢ ornepaTtopamu.

H.5.3.2 Kak ykasaHo B H.5, metogbl ANOVA LLMPOKO MCNOMNb3yTCs Npy cepTudmKaumm CTaHaapTHbIX
obpasuoB nyTeM mexnabopaTopHbIX UCMbITaHMA. Takasa cepTudmkauma obbMHO MpegnonaraeT yyactue
psiia He3aBMCUMbIX, OOMHAKOBO KOMMETEHTHbIX nabopaTopuii, MPOBOASALLMX OLIEHKY CBOMCTBA BELLECTBA, MO
KOTOPOMY OHO AOIMKHO ObiTb ceptudmumpoBaHo. OOGbLIMHO npegnonaratT, YTO PaCXOXKOEHUs Mexay
oTAEnNbHbIMM pe3ynbTaTaMn N3MEPEHUA, KaK BHYTpU ofHOM nabopartopuu, Tak U Mexay nabopatopusiMu,
ABMSAIOTCA CTaTMCTMYECKMMM NO Mpupofde, He3aBMCMMO OT Bbi3biBaOWMX ux npuumH. CpegHee
apudpmeTnyeckoe pesynbTaToB M3MEPEHW B pamMKkax OAHOM nabopaTopun CUYMTAETCS HECMELLEHHON
OLIEHKOW CBOWCTBa BeLLecTBa, a HEeB3BeEWeHHoe cpedHee nabopaTopHbIX CPeAHUX 3HaYeHUn OBbIYHO
npegnonaraeTcy Hausny4Llen oLeHKOM 3TOro CBOMCTBA.

Ceptudukaumsi ctaHgapTHOrO obpasua MOXET MNPOXOAMTb C yyYacTMem [ pasHbix nabopatopui,
Ka)xgas M3 KOTOPbIX M3MepsieT Tpebyemoe CBOMCTBO . pa3Hbix 0Opa3LioB BELLECTBA, NMPUYEM KaXKO0e Takoe
n3MepeHne BKoYaeT & He3aBUCMMbIX MOBTOPHbIX HabmogeHun. Takum obpasom, obuiee u4ncno
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HabntogeHwn coctaensieT [ik , a obuwee uicno obpasuoB - f7 . ITO npumep cOanaHCMpOBaHHOIO

TPEXYPOBHEBOIO MEPAPXMYECKOrOo IKCNEPUMEHTA, aHaNOMMYHbIA BbILLEOMMCAaHHOMY NPUMEpY C KannbpoBKOK
aTanoHa HanpsbkeHusl. B gaHHoOM criyyae cyllecTBYOT ABa BbICLUMX YPOBHS Mepapxum, COOTBETCTBYHOLLME
OBYM BapbupyembiM baktopam: obpasen, n nabopatopus. IKCNepumeHT sBndeTcs cbanaHCMpoBaHHbIM,
MOCKOSbKY B KaxKOoW nabopatopvn Onst Kagoro obpasua NpoBOASAT paBHOE KONMYECTBO HabrogeHwun (&)

1 Kaxkaas nabopaTopust NPOBOANUT M3MEpPEeHUs ANs paBHOro konm4yectea o6pasuos (.7 ). [anee no aHanormm

C PpacCMOTPEHHbIM MPUMEPOM CO CTaHAAPTOM HampshkeHWst Lenblo  aHanmsa [aHHbIX  SIBNsieTcs
nccrnefoBaHNe BO3MOXHOTO — CYLLECTBOBaHWUSA MeX00pasLoBbiX UM MeXnabopaTopHbIX 3deKToB
onpefeneHne HeonpeaeneHHOCTM M3MepsieMOro CBOWCTBa BELLECTBA, 4YTOObl 3asiBUTb €ro BMecTe C
HaMny4Len OLEeHKOM yKa3aHHOTO CBOWMCTBA. B cooTBETCTBAN C NpeablayLLym naparpadoM npearnonaraercs,
4TO 3Ta OUEHKa SBMSETCA CPEAHUM MO 7 NabopaTopHbIM CPEQHUM 3HaYeHWsIM, KOTopasi ABNSEeTCA Takoke

cpegHuM apudpmeTmyeckum no AFE HabniogeHuam.

H.5.3.3 B 3.4.2 nogdvepknmBanacb BaXHOCTb BapbMpPOBaHWSA BXOAHbIX BENWYMH, BIUSIOWNMX Ha
pesynbTar M3MEPEHWsl, C Lerblo MOMyYdTb OLEHKY HeOoNnpederneHHOCTU Ha OCHOBE CTaTUCTUYECKOW
06paboTkn gaHHbIX HabmogeHun. Mepapxudeckie SKCNepMEHTbl U AUCNEPCUOHHBIA aHanM3 noryYeHHbIX
[aHHbIX MOryT ObITb C YCMEXOM MPUMEHEHbI BO MHOMMX U3MEPUTENBHBIX CUTyaumsix, BCTpeYalLmMXca Ha
npakTuke.

Tem He MeHee, Kak yKkasbiBarnoch B 3.4.1, BapblMpoBaHME BCEX BXOAHbIX BENMMYMH peannsyemo TONbKO
B pedKkux crnyvasix BBUAY MMEILUXCS OFPaHUYEeHMA Ha BPEMEHHbIE U MHble pecypcbl. B GonblmnHcTBE
npaktnyecknx cutyaumi metogamm ANOVA MOXHO OUEHWTb B MydlleM clyvae TOrbKO HeKoTopble
cocTaBnsLme HeonpegeneHHocTn. Kak nogyepkmBanock B 3.4.1, ANd OLEeHMBaHWUS MHOMX COCTaBIISOLLNX
HeonpeaeneHHoCcTN crnegyeT UCMNonb3oBaTb ODOCHOBaHHbIE CyXOEHUS Ha OCHOBE BCEW [OOCTYMHOW
MHopMaumm 06 U3MEHUMBOCTM COOTBETCTBYHOLUMX BXOOHbIX BENMYMH. 3ayacTyio cocTaBnswome
HeonpeaeneHHOCTH, CBs3aHHble C TakuMu bakTopamu, kak BnuaHMe obpasua, nabopatopuu, onepatopa
U1 CPeACcTBa U3MEPEHUS, HE MOTYT ObITb OLEHEHbI CTAaTUCTUYECKMMU METOAAMWN Ha OCHOBE HAGMOAEHN U
HY>XOalTCH B aHanm3e BCeW COBOKYMHOCTU OaHHbIX.

H.6 U3mepeHunsi no ycrnoBHOM LiKane: TBEpAOCTb

TeepoocTb npeacraBnsietr cobon npumep OU3NYECKOrO CBOWMCTBA, AJ1st KOTOPOro KONM4ecTBEHHas
OouLeHKka He MOXeT ObiTb MorlydeHa 0e3 CCbUIKM Ha KOHKPETHLIN METoh WU3MEepeHus, T.e. pasMep AaHHOW
BEMWYAHbI MpPUMBSA3aH K KOHKPETHOMY MeToay wuamepeHusi. BemunumHa "TBepgocts" Hemoxoxa Ha
Knaccmyeckie usMepuMble BEMUYMHBI TEM, YTO OHA HE MOXET BOWTU B aHanMTUYECKME BbIpaXkeHust Ons
onpegeneHus Opymx MamMepuMbiX BEMUYMH (XOTH OHA WHOr4a MUCMOSMb3yeTCcs B AMMMPUYECKMX hopMynax,
CBSA3bIBALLIMX TBEPAOCTb C APYMMU XapakTEPMCTMKaMM MaTepManoB onpegeneHHoro knacca). Ee pasvep
ONpenensitioT Yepes3 MNPUHSATLIA METOA M3MEPEHUS MO JNIMHEMHOMY pasmepy oTrnevaTka OT BAaBNUBaHUSA B
obpasey mamepuarna. avepeHns npoBodAT B COOTBETCTBMM CO CTaHOAPTOM Ha METOA W3MeEpPEeHusi, B
KOTOPOM [aHO onvcaHue BAaBNMBAEMOro HaKOHEYHMKa, YCTaHOBKa ANs BOABMMBAHMA U cnocob ynpaeneHus
ycTaHoBkon. CyLLecTBYET HECKOMbKO CTaHOApTOB Ha METOAbl W3MEpEHUs TBEPAOCTM, KOTOPbIM
COOTBETCTBYIOT pa3Hble LUKarnbl TBEPAOCTU.

TBepooCTb ONpefensitoT Kak (OYHKUMIO (3aBUCSILLYH OT LUKamnbl) HEMOCPEACTBEHHO W3MEPAEMOro
nnHenHoro pasmepa. B paccmaTtpvBaemMoMm npumepe oHa onpegerneHa Kak nuHenHas dyHKUMs cpegHero
apumeTnyeckoro (CpegHero 3Ha4YeHns) rmyouH NATU NOBTOPHbLIX OTNEYaTKoB, HO ANS APYMX LUKan MOXeT
NCMONb30BaThCA N HEMMHENHasE PYHKLNS.

ocynapcTBEHHbIM 3TarloHOM TBEPAOCTU SIBMSIETCS CTaHAapTHasi ycTaHoBka (TBepgomep). (Ha
MEeXOyHapo4HOM YpOBHE Takoro aTanoHa He cyuwecTByeT.) [lepegady eouHuubl TBEPAOCTM  OT
20cydapcmeeHHO20 3marioHa K KanubpyeMmoMy TBEPOOMEPY OCYLLECTBISIOT C MOMOLLbLIO 06pasyoesix Mep
meepdocmul.

H.6.1 UsmepuTenbHas 3apayva

B atom npumepe TBepoocTb oObpasua martepuana onpegenstoT no wkane C Pokeenna c
ncnonb30BaHNeEM meepooMepa-KoMmnapamopa - YCTaHOBKW, KannOpoOBaHHOM MO rocynapCTBEHHOMY
aTanoHy. LleHa pgenenna wkanbl C Pokesenna cocrtaBnsget 0,002 mm, npuydemM 4icno TBEpAOCTU

H goctwen Z (vmm HRC) onpegensioT no BblUMCNEHNAM pa3HOCTU mexay 3HadeHuem 100-(0,002 mm) un
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cpegHuUM apudpmeTMyeckim mybuH NATM BOABNMBAHUN, U3MEPEHHbIX B MUNNMMETpax. 3HayeHue 3TON
BEMWYAHBLI, pa3gerneHHoe Ha ueHy genenusi wkanbl C Pokeenna 0,002 mM, HasbiBalOT MokasaTenem

TBepaocTu no wkane HRC (nnu npocTo TBEpAOCTHIO) A Rockwell C .

H.6.2 MatemaTuyeckas moaenb

B cpegHee apudmeTndeckoe TrnyouH BAABNMBaHWKA, CAenaHHbiX B obpasue matepuana
TBEPAOMEPOM-KOMMapaTopoM, HEOOX0OMMO BHECTU NMOMPaBKY A5l NPUBEAEHUS 3TOW BEMNNYUHBI K CpEgHEMY
reomMeTpu4yeckomy rnyouH BOaBnvMBaHWWA, KOTopble OblmM Obl caenaHbl B TOM e camom obpasue
rocyapCTBEHHbIM 3TanoHoM. Takum obpasom,

H poctowell ¢ = f(ﬂ?:ﬁr: g ,ﬂsj =100(0,002 mm)~d - &, — Ay — A g, (H.33a)

H pociwett ¢ = FRociowart ¢ (0,002 1) (H.33b)

roe A - cpegHee apudMeTUYeckoe rmybuH NST BoaBnuBaHWUi, caenaHHbIX TBEPAOMEPOM-KOMMNapaTopoM B
obpasue matepuana;
£, - nonpaBka, NonyyeHHas N3 CrMYeHNs TBEpPAOMEpa-komnapaTopa C rocyAapcTBEHHLIM 3TarloHOM

C nomoulplo 06pasuoBo Mepbl TBEpPOOCTM W paBHas cpedHemy apudmeTudeckomy rmyobuH 5
BAABNMBaHAN, CAENaHHbIX 3TaroHOM, 3@ BbMETOM CpeaHero apudMeTMyeckoro mybuH 5x  BAaBnNMBaHWUM,

caenaHHbIX B ToM e 06pa3LoBoii Mepe TBepAoCTV TBEPAOMEPOM -KOMMapaToOpPoOM;

J'E'I-EJ - pa3Hunua B TBepaoCTtu (Bblpa)KeHHaFl KaKk pa3HOCTb CcpeaHero apmbmeTquCKoro FJ'Iy6VIH

BAABMMBaHNA) ANA ABYX YacTen obpa3uoBOn Mepbl TBEPAOCTU, B KOTOPbIX OCYLLECTBMAANMCEL BOABIMBaHUS
COOTBETCTBEHHO rOCYAPCTBEHHLIM 3TANIOHOM M TBEPAOMEPOM-KOMMApaTopoM. JdTa BENMMYMHA NoriaraeTcs
pPaBHOWN HYIHO;

Mg - nmorpelwHocTb, OByCROBREHHas pPas3bpocoM pesynbTaToB, MOMYYEHHbIX C MCMOMb30BaHWEM
rocyJapCTBEHHOTrO 3TanoHa B YCIIOBUSIX MOBTOPSIEMOCTU, W HEMOMHOTON OnpeaeneHust 13MepsieMoi
BeNMuMHbI. XOTA BerMuMHa &g gomkHa GbiTb NPUHSATA PaBHON HymMiO, el COOTBETCTBYET HeHynesast

CTaHAapTHas HeonpeaeneHHoCTb i I:l'il'l"_i,":l .

MockorbKy BCe YacTHble npoussoaHble 77 {d , af fd, | 3 fhy n @7 f &g dyHkumm, 3anaHHOM
dopmynon  (H.33a), paBHbl MWHYC eOuHWLE, CyMMapHyl CTaHOapTHYH  HeonpegeneHHoCTb
i, [ﬁjTBep,qocm obpasua, N3MepeHHON TBepaoMepOM-KoMMNapaTopoM, onpeaenstoT no opmMyne

ufl{k}l:uz (E)+u2[&c)+u2[ﬁb)+ug[ﬂ3:l, (H.34)

B KOTOPOW A4 YNPOLLEHUS 3annucu "EgRoc.irweH i’ 3aMeHeHO Ha h.
H.6.3 CoctaBnsrowme gucnepcum

H.6.3.1 HeonpegeneHHoCTb ul[.:?:l cpeaHeii ry6uHbl BoaBnuBaHua 4 B obpasel matepuana

HeonpedeneHHocmb, cesisaHHasi ¢ noe8mopHbIMU HabrnodeHUSAMU. TOYHYI0 NOEHTUYHOCTb YCITOBUN
NOBTOPHBLIX HAbMOEHWIA CODNIOCTA HEBO3MOXKHO, MOCKOMbKY NMPY KaXKaoM criedytolem HabnogeHnm Mecto
BAABNMBaHASA OTNMYAETCA OT npeabiaywiero. Takum o0pa3oM, U3MEHUMBOCTb pPe3ysibTaToB MOBTOPHbIX
HabnogeHnn 0bs3aTensHO BKIMOYAET B cebs COCTaBMSOLLYO, CBA3aHHYHO C pa3HoM TBEPAOCTbIO MaTepuana

B pasHblX MecTax BaaBnueaHusa. CTaHOoapTHylo HeonpedeneHHocTb il|d | cpeqHero apudmeTtnyeckoro
rmyouH NATU BOABNVMBaHWIA B oOpasle MaTepuana, caenaHHbIX TBepaoMepOM -KOMMNapaTopoM, BbIUACTAIOT
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KaK I:a’;c:lhfg , roe Sp[cf;;:' - o0beanHeHHOe BbIGOPOYHOE CTaHAAPTHOE OTKIOHEHWe TnyGuH

BAABNMBaHAN, onpegerieHHoe "MOBTOPHbIMU" M3MepeHusaMM Ha obpasue, O KOTOPOM M3BECTHO, YTO OH
MMeEeT BECbMa OAHOPOAHYIO TBEPAOCTb (CM. 4.2.4).

HeonpedeneHHocmb, cesidaHHasi C rokazaHusiMu rpubopa. XoTa nomnpaBka K 4 , CBsi3aHHas C
MoKasbIBaLMM YCTPOMCTBOM TBEpAOMEepa-komnapaTopa, paBHa Hymioo, CYLWECTBYeT COCTaBMstoLlas
HeonpeaeneHHoCT!  , OOYCIOBMEHHas HeonpefeneHHOCTbIO u[ﬁ) nokasaHui rny6uHbLl BOABMMBaHNS

M3-3a KOHEYHOTO paspelleHUss & MOoKasblBaloLEero YCTPOWCTBa; u2[5)=52f12 (cm. F.2.2.1). Takum

obpasom, oLeHKa AUCNepCUn BENUUUHBI § UMeeT BUA

W ld)=s, = (@) B +82 2. (H.35)
H.6.3.2 HeonpegeneHHoCTb u[ﬂc) nonpaBkM Ha pasHOCTb B pesynbTarax, MnoryyYyaemblix AByMsi

TBEpAoMepamu

Kak ckasaHo B H.6.2, &, - nonmpaBka Ha pasHOCTb B pe3ynbTaTax M3MepeHWii rocyAapCTBEHHbLIM

3TanoHoM M TBEpAOMEpOM-KOMMapaTopoM. 3Ty MomnpaBKy MOXHO MPeAcTaBuTb B Buae &, =z —z2' | roe

m

Zh=| 2 Ze, | fim

8= 1 & - cpepHsist rryGuHa 5m BAABMMBaHWNA, CAEMNaHHbIX rOCYAAPCTBEHHBIM 3TarloHOM B
1=

n
=3z | [n
06pa3LoBoi Mepe TBEPAOCTH, a =i - cpepHsist ry6uHa 5n BOABNMBaHWI, CAENaHHbIX B TOW e
1=

obpa3uoBo Mepe TBEpOOCTM TBepAoMepoM-KomnapatopoMm. Takmm obpasom, npegnonarasi, Yto B
npouenype CrMYeHnst MOXHO NpeHebpeyb HeonpeaeneHHOCTbo, 00yCNOBNEHHON KOHEYHLIM pa3peLLeHnem

NOoKa3bIBaAOLLNX yCTpOIZCTB obounx TBEpOOMEpPOB, NnojtydaemM OUEHKY aucnepcnun BermM4YnHbI J'E'l-,: B BUae

2o 2=
. [ﬁc): SavPEEZS)+Sav[Z) (H.36)

m
roe Sﬂ"[zﬁ' ): _ZS (23,1-)/;?@ - cpegHee apudMeTMyeckoe BbIGOPOYHBIX  AUCNEePCUiA  CpeaHrX

=1

apmcbmemqecmx no Kaxgom ma m Bbl60pOK Fﬂy6I/IH BOABMBaAHWN Z,'f.",;',i: , CAOenaHHbIX rocyaapCrBeHHbIM

3TAJIOHOM;

2(F)= 325 ]

2 = : - cpegHee  apudMeTMyeckoe — BbIOOPOYHbIX  AUCNEPCUA  CPEeLHUX
apudmMeTnyeckMx No  Kaxgon wmn3 m  BbIOOpPOK rMybwH BAABNMBaHMMA  Zyj ,  CAENaHHbIX

TBEPAOMEPOM-KOMMNapaTopoM.

MpumeuyarHne - [MogpobHee 06 o0OObegUHEHHbIX BbLIGOPOYHBIX OUCNEPCUSX, KaKUMWU  SABMASKOTCHA

ng I:Z_'g:l Z ng I:z":l cM. B H.5.2.2 [nosicHeHus k popmyne (H.26b)].

H.6.3.3 HeonpegeneHHoCTb u[ﬂg,) nonpaeBkX Ha pa3HOCTb B TBEPAOCTM B pa3HblX TOUKax 00pa3LoBoi
Mepbl TBEPAOCTH

MexgyHapogHas pekomeHgaums MO3M P 12 "losepka u kanubposka obpa3syosebix Mep meepdocmu
no wkane C Pokeerna" Tpebyer, 4TOObI MakcMmaribHass W MuUHUManbHasd rybuHbl BOABNMBaHWN,
rony4YeHHble MO MNSATM M3MEpPeHUsIM Ha obpasuoBo/ Mepe TBEpPAOCTW, He oTnmMyarmcb Gonee 4Yem Ha
HEKOTOPYIO LONK0 X CpefHer rnybuHbl BOABNMBaHUSA, rae OONs X 3aBUCUT OT MnokasaTens TBepaoCTu.

I'I03T0|\/|y MOXHO A0nyCTUTb, YTO MaKkCumMalribHasa pa3HOCTb B rny6|/|Hax BOaBMMBAHNA B pPaA3HbIX TOYKaX
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obpasLoBOi Mepbl TBepaocTM OydeT xz', roe BenuduHa ', onpegernenHHaa B H.6.3.2, monydyeHa gns
#= 5. MoxHO JonycTTb Tawkke, 4YTO 3Ta MaKCMMaribHas pa3HOCTb OMUCLIBAETCH TPeyrofibHbIM
pacnpeneneHnemM BepOATHOCTEN BOKPYT 3HAYeHNSA xz'f 2 (OCHOBbLIBAsICb Ha NPELNONOXKEHNN, YTO 3HAYEHWS,

Onmskne K LEeHTpy pacnpegeneHusi, bonee BeposiTHLI, YeM Ha ero kpasix - cm. 4.3.9). Torga, npyuHMMas B
dopmyne (9b) = xz'f2 , nonyyaem cnegyloLlylo OLEHKy AMCnepcuM MnonpaBkM K cpegHen rnybuHe

BOABMNMBaHAIA, 00YCMNOBIEHHYO pasHMLel B TBEPAOCTU, COOTBETCTBEHHO, AN roCyAapCTBEHHOro 3TaroHa u
TBepaomepa-koMmnaparopa

w? (A )= (a1 124 | (H.37)

Kak ykasaHo B H.6.2, npegnonaraeTcs, 4To Haunyyllas oLeHka iy pasHa Hynio.

H.6.3.4 HeonpeneneHHocTb ul:ﬁ;;:l, 06yCnoBMEeHHast rocyAapCTBEHHbIM 3TANOHOM U OnpeserieHnemM
BEMWYMHbI TBEPAOCTM

HeonpegeneHHOCTb, CBsi3aHHasi C rOCYOapCTBEHHbIM 3TarlOHOM, BMECTE C HEONpeaeneHHOCTLH,
06yCNOBMEHHON HEMOMHOTON OnpefeneHuss U3MepsaeMon BenuuMHbl (TBEPOOCTH), yKasblBaeTcs B BuAe

OLEHKN CTaHOapTHOrO OTKIOHEHUS ul:ﬂ 3) (MmetoLLen pasmepHOCTb OfTUHbI).

H.6.4 CymmapHasa ctaHgapTHas HeonpeaeneHHOCTb I, I:}z)

MoacTaHoBKa OLLEHOK COCTaBNSAIOLMX HeonpeaeneHHocTu, nonyyeHHblx B H.6.3.1-H.6.3.4, B dhopmyny
(H.34) paet oueHKy ancrnepcumn pesynbTata M3MepeHns TBEpPAOCTU

ElikaM_'_E_'_Sazv[fﬁ')_i_sgv[f)_i_[ﬂr)z +u3[&3)'

5 12 m " 24 (H.38)

Mo KOTOPOW MOXET ObITb BblMMCIIEHA CyMMapHasi CTaHOapTHas HeonpeaeneHHOCTb &, I:Fz)
H.6.5 YncnoBon npumep

[aHHble Ansa HacTosiwero npumepa cobpaHbl B Tabnmue H.10.

B kadecTBe Wkanbl TBepgocTM ucnonbsyetcs wkana C Poksenna. LleHa genenuns wkanel Poksenna
cocTtaenset 0,002 mm, noatomy B Tabnmue H.10 1 B nocneayowem TekcTe UCMonNb3yemoe AN NpocToThl
npegcTaBreHns OaHHbIX W pes3ynbTaToB BblpaXeHwe, Hanpumep "36,0 eauHuy no wkane Poksenna",
03Ha4vaeT 36,0-(0,002 mm)=0,075 mm.

Ecrnm cooteetcTBytOWME AaHHble Tabrmubl H.10 nogctasutb B hopmyny (H.38), TO nonyunm
cnepgytolime aga pesyneTara:

2 2 2 2 2
W2(k) = 045° 01 0107 011 +|[0,015-36,0) 105 |= 0307
5 12 & & 24 (eannny no wkane
POKBeJ'IJ'Ia):!,

1, (#)= 0,55 egumy no wkane Pokeenna=0,0011 M,

roe B Lensax pacyera HeonpeaeneHHoCTU NpuHATo =' = 4 = 36,0 eanHny no wikane Poksenna.
Tabnuua H.10 - [laHHble anga onpenenexHvs TBepgoct obpasua matepmana no wkane C Poksenna

VICTOYHMK HeonpeaeneHHoCTH 3HayeHve
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CpenHss rmy6buHa 4 NaTM BAABNMBaHWI TBEPAOMEPOM-KOMNapaTopoM o6pasua 36,0 eanHmL no wkane
) Poksenna
matepuana: 0,072 mm
YkasblBaeMblIl nokasaternbs TBepaocTu obpasua matepuana no nNaty BAasnMBaHUsM 64,0
H pociwelt @ = #rocimart ¢ (0,002 MW) = [100(0,002 MM)-0,72 MMJ/(0,002 mm) (cm.
H.6.1)
06 g I:ci ) . 10,45 eguHuL, No WwKane
beaAMHeHHoe BbIGOPOYHOE CTaHaapTHOe OTkoHeHne Syl /rny6u aasnusanmi, Pokgenna
cenaHHbIX TBEPAOMEPOM-KOMMaApaToOpPoM Ha obpasue C paBHOMEPHOW TBEPAOCTbIO
PaspelueHse § NokasblBaloLLEro yCTPONCTBa TBepaoMepa-koMnaparopa 0,1 eanHuy no wkane
Pokeenna

0,10 eguHuy, no wkane

g I:Z_' ),KBaJJ, aTHbIN KOPEHb M3 CPEAHEro apudMETUYECKOro BbliGOPOUHBIX AUCTEepCHil
qu sy P P P puch P P PokBenna, # =6

CpefHero no m cepuii BOasnvBaHUin rocyAapCTBEHHbIM 3TafloHOM Ha 06 pasLioBoi Mepe
TBEPAOCTH

0,11 eguHuy, no wkane

by I:f:l,KBa aTHbIN KOPEHb U3 CpedHero apudmeTn4eckoro BeIbopoYHbIX ANCnepcun
av Ap: P pen puc p Avcnep Pokserna, # = 6

cpeqHero no n cepuit BaaenvBaHWii TBEPAOMEPOM-KOMMNapaTopoM Ha o6Gpa3sLoBoii Mepe
TBEPAOCTM

Jonsi x rmy6uHbI NPOHWMKHOBEHWSI B 06pa3LoBY0 MEPY TBEPAOCTH 15102

0,5 eguHuy, nNo wkane

CTaH}J,apTHaﬂ HeonpeaeneHHOCTb u[ﬂlﬂ') , o6ycr|osneHHa9| rocyapCTBEHHbIM Poksenna

3TarioHOM U HEMOMHOTOM ONpeaeneHns U3MePsiEMON BENUYMHBI

Takum o6pasom, B npeanonoxeHun fi. = 10 TeepgocTb o6pasua Marepuana cocTasnser
" Hpockwel ¢ = 64,0 eauHny no wkane Poksenna wunu 0,1280 MMm; cymmapHas cTaHgapTHasi

HeonpegeneHHocTb . = 0,55 eguHuy no wkane Poksenna nnu 0,0011 mm".

CooTBeTcTBylOWAaA 3amMcb Ansi 4uicna TBepdoctM no wkane C  Pokeenna HRoc.irweH o,
ONpenensieMoro  Kak kRocI:weHC’fmmE MM:'= (0,1280 mm)/(0,002 wmm), OGymeT uMeTb  BuA:

" poctawelt ¢ = 64,0; cymmapHada cTaHoapTHasi HeonpeaerneHHocTb &, = 0,55"

Kpome coctaBndwowen HeonpegeneHHocTn, oOyCnoBAEHHONW roCygapCTBEHHbIM — 3TanoOHOM U1
HENoOMNHOTOW onpefeneHns N3MepseMon BENMUYMHbI (TBEPOOCTH), u[ﬂ ,5-:1 = 0,5 egunumu no wkane Poksenna,
CYLLECTBEHHbIA BKMag B CyMMapHyl CTaHOapTHYH HEONpedeneHHOCTb BHOCAT HeonpedeneHHOCTb,
CBsi3@HHasi C MOBTOPSIEMOCTLIO PE3YNbTaTOB U3MEPEHNN, £ [ﬁf ;;)f w.l'lg = 0,20 eguuuny no wkane Poksenna u
HeonpeaeneHHoCTb, CBsi3aHHasi C HepaBHOMEPHOW TBEPAOCTLD  00pasLoBO/  Mepbl  TBEPOOCTH,
[xz’f {24 =0,11 eavnny no wkane Poksenna. Yvicno apdekTnBHbIX cTeneHel cBoGoabl AN &, MOXHO
oueHnTb no copmyne Yanya-CatTepTyanTa, kak nokasaHo B H.1.6.

Mpunoxexue J
(obs13aTensHoe)

OcHOBHble 0603Ha4YeHus

ﬂOJ'IyLIJMpVIHa NpAMOYTronbHOro pacnpeneneHnsa BO3MOXHbIX 3Ha4YEeHUN BXO4HON BENNYUHDI -X: .
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a=la,—a_ )2
2y BepxHss rpaHvuLa BO3MOXHbIX 3HAYEHUA BXOLHOW BEMUYMHbI XJ
ch_ HwXHa8 rpaHuLa BO3MOXHbIX 3HaYEHUIN BXOLHOW BENUYMHBI }{!
fi'+ BepxHas rpaHvua OTKNOHEHUS BXOOHOW BEMUYUHDI }irl OT ee OLeHKn &y : fﬁ'.,. =y — A
b HWXHs5 rpaHuua OTKNOHEHUSA BXO4HON BENUYMHBI XJ OT ee OUeHKN &y : b= Mol
<y YacTHas npon3BogHas Unu KoadULNEHT YyBCTBUTENbHOCTU: & = aff ax:‘
f ®PyHKLMOHANbHOE COOTHOLLEHNE MeEXAY U3MEPSEeMON BENUYMHON T M BXOAHbLIMW BENMYMHAMU

X!- , OT KOTOpbIX 3aBUCUT } , a Takke Mexay BbIXOOHOW OLLEHKON Y U BXOAHbIMU OLieHkaMu %j
OT KOTOpbIX 3aBUCUT ¥

af { O YacTHasi Npou3BoAHas (yHKLMM § 3aBUCUMOCTM U3MEpPSIEMOi BEMUUMHBI ¥ OT BXOAHbBIX

BENMUMH <Ly N0 BXOAHOI BENUUMHE ij B TouKe X : Bffci}f!-hl,h,__,xw

r KoachhuumeHT oxsata, NpUMEHsIEMbI AMNsl BbIYUCNEHUS PACLUMPEHHOW HeomnpeaeneHHOCTH
U = ku, Ii}’) OLLEHKW BbIXOQHOMN BENWYUHBI Y MO €€ CyMMapHOW CTaH4apTHON HeOoNpeaeneHHoCTH

L, Iiy:l ,rae {7 onpepensiet uitepean & = ¥ If ¢ HekoTopbiM BbICOKMM ypoBHEM fOBEpUS

k KoadhdmuneHT oxBaTa, MPUMEHSIEMbIN A119 BbIYUCIEHNS PACLUMPEHHOW HeOonpeaeneHHOCTM

Up = fcpuc [_J/‘:' OLLEeHKW BbIXOL4HOW BESMYMHBI Y MO ee CYMMapHOW CTaH4apTHOM

HeonpeaeneHHocTn &, Iiy:l , rae Up onpeaenser uHTepsarn F=yxt Up C 3aQaHHbIM BbICOKUM
YPOBHEM LOBEpPUS P

e Yuncno NoBTOPHLIX HAbMOAEHNIA

N Yucno BXoAHbIX BENUYYH XJ , OT KOTOpPbIX 3aBUCUT U3Mepsiemas BenuivMHa ¥

F BeposTHOCTb MNn ypoBeHb AOBEPUS: 0=p=l

of CnyuJanHasi nepemMeHHasi, onMcbiBaeMasi pacrnpenerneHemM BepoaTHOCTEN

T CpenHee apumeTnyeckoe nm cpegHee 3HavyeHne N He3aBUCUMbIX MOBTOPHbIX HabnoaeHWi
i Cny4anHom nepeMeHHon & ; oLleHKka MaTeMaTUYECKOro OXuUaaHUs! IJ-.; pacnpegeneHns
BEPOATHOCTEN CryYanHon nepemMmeHHon o

i k-e He3aBrCMMOE MOBTOpHOE HabmnogeHne criyvyanHoOn NnepeMeHHon (

?"(Xg, XJ') OueHka koauLmeHTa KoppensaLmm oUeHok i1 & f BXOAHbIX BENNHMH ;{1 " XJ' :

P, xp) = un, 5 fuxux) |

?‘(X;-,X_,r) OLieHKa KO3(MULIMEHTa KOPPENSILUM MEXAY CPEAHAMU apUPMETUHECKUMI g 1 Xj ,

onpegeneHHbIM1 No N HesaBUCUMbIM Napam MOBTOPHbIX OAHOBPEMEHHbIX HabnogeHun ‘E'],,:_',' n
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Xﬂ; BXOOHbIX BEMUYUH }f! " Xj : r‘(E-,fj): S(}?zfj )/[‘5{*’?:15(*’?; )]

OueHka koadhpuLMeHTa KOPPENALMM BbIXOAHBIX OUEHOK Jin V; , KOrAa B paMkax OfHOro
M3MepeHns onpeaensioT 3HavyeHUa AByX 1 Gonee nsmepsemMbiX (BbIXOAHbLIX) BENUYMH

.5'2 O6beauHeHHast BbIbopoyHasn gucnepcusi
F
5 O6benmHeHHOe BbIOOPOYHOE CTaH4APTHOE OTKMOHEHME, paBHOE MONOXUTENBHOMY KBaapaTHOMY
P 2
KOPHIO U3 =
F
32 [?) BbiGopoyHas aucnepcus 3HaveHus &

OueHKa ANCTIEPCA (5= { 33 BEMMUMHBI T 5 (7)= 5 (g 1 #

OueHka avcnepcun no tuny A

BbIGOpoYHOE CTaHaapTHOE OTKMOHEHWE CPeaHEro 3HaveHus o

CMelLeHHas oLeHka G[@) (cMm. npumeyaHve k C.2.21)

OueHka cTaHgapTHOM HeonpegeneHHocTn no Tuny A

Sz [g BeibopoyHas aucnepcus, nonyyeHHasi No N HE3aBUCKUMbIM MOBTOPHBLIM HabMNOAEHNSIM
v) . ’
i i Cny4anHom nepemMeHHon q
OueHka gucnepcum 52 NAOTHOCTU BEPOATHOCTEN CryYanHOn nepemeHHon o
SI:‘?I::' Bbi6opouHoe cTaHOapTHOE OTKIOHEHUE, paBHOE NOMOXMTENbHOMY KBagpaTHOMY KOPHHO 13

Szﬂ?k)

CmelLLeHHasn oueHKa CTaHA4apTHOrO OTKMOHEHUsT F MITIOTHOCTM BEPOATHOCTEN CIyvanHowm
nepemeHHon o

BbIGOPOUHas AUCTIEPCHSI CPEAHErO 3HAYEHNS! <Ly , OMPEAENIEHHOrO MO N HE3ABUCUMbIM

MOBTOPHbLIM HaBNAEHUAM X;j; BXOLHOW BEMUYMUHbI Xz

OueHka gucnepcum no Tuny A

=5}
I
N

BbIGOPOYHOE CTAHOAPTHOE OTKIOHEHME CPEAHErO 3HAYEHUSI L , PABHOE MOMOXMUTENLHOMY

KBagpaTHOMY KOPHIO U3 -5'2 I:f!)

OueHka CTaHOapPTHOro OTKJIOHEeHUA no Tuny A

OueHKa KOBapuaLuy CPeHNX 3HAUYEHUA & 1 7 , ABMSIOLMXCS OLIEHKaM1 MaTeMaTuyecKoro
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oxXungaHua I'LE' n |J‘J‘ OByX CﬂyHaI7IHbIX nepemMeHHbIX & U p, NoryyeHHasa Nno # He3aBUCKMbIM

napam OfHOBPEMEHHbIX MOBTOPHbIX HAONAEHUA & U Fjr CNyYalHbIX NepeMeHHbIX & u #

OueHka koBapuauum no tuny A

S(}fzxj) OueHka KoBapuaLum CpegHNX 3Ha4YEHWI }f! " Xj , MONyYeHHasi No N HE3aBUCKMMbIM Napam

OOHOBPEMEHHBIX MOBTOPHbIX HabMAEHUN }Y-r;',;; " Xﬂ; BXO[HbIX BEMNMUUNH ;{! " XJ'

OueHka koBapuauum no Tuny A

¢ f:v:l 3HauyeHve crny4variHOM NepemMeHHON, UMEKLLEN § -pacnpedeneHne ¢ v cTeneHsMm csoboabl,
F

ncnonb3yemoe A5s pacyeta pacLUMpeHHON HeonpeneneHHocTH & , COOTBETCTBYHOLLEN
3a4aHHOM BEPOSTHOCTM

ﬁp (‘l’gj‘) 3HauyeHve cryyarHOM NepeMeHHON, UMeoLen f -pacnpedeneHue ¢ Vgﬂ" cTeneHsmMn ceoboasbl,

ncnonb3yemoe Ans pacyeta pacLUMpeHHON HeonpeaeneHHoCTH Up , COOTBETCTBYIOLLEN
3aQaHHOM BEPOSITHOCTYU P

e (x;) OLieHKa AMCNEPCIN OLIEHKN  %; BXOJHOM BEMUUMHBI A 1

MpumevaHue - Ecnn X onpegeneHo Kak cpegHee apudmeTnyeckoe No N He3aBUCUMbIM

MOBTOPHbLIM HaGMIOAEHUAM, TO uz Iix!- :I = 32 [X! ) - OLeHKa aucnepcun no Tuny A

HI:XJ-) CrangapTHasi HEOMPEJENneHHOCTb OLIEHKN Xj BXOHOM BEMUUMHBI <Ly , paBHas NONOXUTENLHOMY

KBaApaTHOMY KOPHIO 13 1 I:x!-)

MpumevaHue - Ecnn X onpedeneHo Kak cpeaHee apudmeTnyeckoe No X He3aBUCUMbIM

MOBTOPHbLIM HabMIOAEHUAM, TO & Ii?f;-:l = -5‘(}1:) - OLleHKa CTaHOapTHOW HeonpeaeneHHoCTn no
Tvny A

H(R'g', -’fj') OueHka koBapvauum OLEHOK &5 u x_,i" BXOAHbIX BEMUYUH }f] " Xj

MpumeyvaHne - Ecnn Xn x_jl' onpegerneHbl N0 X He3aBMCUMbIM NapamM O4HOBPEMEHHbIX

MOBTOPHbIX HabnogeHwn, To I (Xg, Xj) = S(Xz ,Xj-) - OLeHKa koBapuwauum no Tuny A

uz :l CymMmapHas aucnepcust BbIXO4HOM oueHkn ¥
¢
1, [.Y) CymMmapHas cTaHAapTHasi HeornpeaerieHHOCTb BbIXOAQHOW OLeHKM ¥ , paBHas MONOXUTENIbHOMY
2
KBagpaTHOMY KOPHIO U3 Iix I(y:l
4 (}’) CymMmapHas cTaHaapTHasi HeornpeaereHHOCTb BbIXO4HOW OLeHkM ¥, onpeneneHHasi no

CTaHOapTHbIM HEOMpPeAeneHHOCTAM U OLleHKam KoBapuauui, BKNIOYaOLWMM B cebs TONMbKO OLEHKN
no Tuny A
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H,p Iiy:l CymmapHas cTaHgapTHas HeornpegeneHHOCTb BbIXOAHOW OLeHKM ¥ |, onpegeneHHast no
CTaHOapTHbIM HEOMpeAeneHHOCTAM U OLleHKam KoBapuauui, BKNIOYaOLWMM B cebs TOMbKO OLEHKN
no Tuny B

. b’:) CymmapHas cTaHgapTHas HeornpeaeneHHOCTb BbIXOAHOW OLeHKM ¥, Koraa B pamMmkax OgHOro

M3MepeHna onpenenarT 3Ha4YeHUa ABYX U Gonee n3mepaemMbIix (BbIXOD,HbIX) BENMNYnNH

2 y 2 . .
By (}’:I CocTtaenstowasi CyMMapHOWN Aucnepcun i, (}’:I BbIXO4HOWU OLIEHKW Y, onpeaendeMana OoueHKOU

Aucnepcun uz I:x!-:l BXOLHOW OLEHKM Xj : ufj‘ I(y:l = [r:!-ulzx!- )]2

By Iiy:l CocTaBnsiolasl CyMMapHON CTaHOAPTHOW HeomnpeAeneHHoCcTU &, [y) BbIXOZHOWM OLLEHKU Y,

onpepensiemMas CTaHOapTHOW HeonpeneneHHOCTbIo ul:x!-:l BXOQHOM OLleHKN X :

()= oblx)

i !-,yj) OueHka KoBapvaLnmn BbIXOAHbIX OLEHOK ¥;u i, onpeaensiembix B paMkax OAHOrO U3MepeHms
u[x!-)f |x!-| OTHocUTenNbHasi CTaHgapTHasi HEONPEAENEHHOCTb BXOAHOM OLEeHKM X
" I:y) Jrly| OTHocUTENbHasA cyMMapHas cTaHgapTHas HeonpeaeneHHOCTb BbIXOAHOW OLleHKn ¥

a

[u (x; )/ % ]2 OLieHka OTHOCUTENbHOM AMCNEPCUN BXOAHOM OLEHKN X

OTHOCUTENbHAS CYMMapHasi AUCTIEPCHS BbIXOLHOW OLIEHKU Y
[u-: Iiy:” z F

H(XJ', X ,i") OueHka OTHOCUTENbLHOW KOBap1aLmMn BXOAHbIX OUeHOK Xju & j

I PaclumpeHHaa HeonpeaeneHHoCTb BbIXOAHONW OLeHKU ¥ , onpeaensiolas uHTepsan ¢
¥ =y L7 Buicokum ypoBHeM [oBepusi 1 paBHasi MpoM3BeaeHNo KO3dULIMEHTa oxBaTa i U

CYMMapHoOW CTaHOapTHOW HeonpeaeneHHocTn . Ey) BEMUYUHbI Y: U= ki‘«i,: Iiy:l

i PacluvpeHHasa HeonpeaeneHHOCTb BbIXOAHOW OLeHkn ¥ | onpegensollas nHrepsarn
F=yzt UP C 3afjaHHbIM BbICOKMM YPOBHEM [0Bepus F' 1 paBHasa Npov3BeaeH o

KoahduumeHTa oxsarta ;Cp W CYMMapHOW CTaHOapTHOW HeonpeaeneHHocTn . Ey) BEMUYNHDI Y:

Uy = ki, ()

N OueHka BXOQHOW BENUYUHbI ;{1

MpumeyvaHve - Ecnn X onpefeneHo Kak cpedHee apudmeTMyeckoe no # He3aBUCHUMbIM

MOBTOPHBIM HaBIlogeHUsIM, TO & = 2L;

X i -s1 BXOAHAas BENu4YMHa, OT KOTOPOWN 3aBUCUT n3MepsieMas BennyinHa ¥

MpumevaHve - ;{1 MOXET ObITb BEMWYMHOW UNU Cry4YanHON NepeMeHHon (CM. npumMedanvne 1 B
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4.1.1)

.X:- OueHka BXO4HOW BENMYMHDI -:E:', paBHaa cpegHemy apmpmemqecmmy no xR He3aBUCUMbIM

MOBTOPHBLIM HabnoaeHSM jf;j; BENUYMHbI J{:

4&,1' I k‘ -€ He3aBMcnmMoe noBTOpPHOE HabnoaeHne BENUYUHBI .;{1

g OueHka nsmepsieMon BENWYUHbI ¥

PesynbTaT namepenus

BbixogHas oueHka

Fi OueHka n3mepsieMot BENMMUYMHbI Y , Korga B paMmkax ogHoro namepeHusa onpenenatoT 3Ha4YeHuA
ABYyX U Oonee n3mepsaemMbiX Bermn4nH

¥ M3mepsiemas BenuuunHa

ﬁul:x!-:l OueHka OTHOCUTENBbHOM HEONPEAENEHHOCTU CTaHAAPTHON HeonpeaeneHHOCTH HI:XJ-) BbIXOOHOW
ul:x!j OueHKn xy

I—Lg MaTtemaTnyeckoe oxugaHne pacnpegeneHus BeposiTHOCTEN CryyaHon nepeMeHHon  &f

\Y; Yucno cteneHen ceoboabl

3 Ymcno cteneHer cBoboabl nm YnMcno apgeKTUBHBIX cTeneHen cBoboabl ANsi CTaHO4APTHON

HeonpeaeneHHocTn ul:x!-:l BbIXOOHOW OLLEeHKN &

Yuncno acbdekTMBHBIX CTENEHen cB0o6OabI, HA OCHOBE KOTOPOro onpegendrT 3Ha4eHne

»
eff
f-p Veff / NS pacyeTa pacLUMpeHHON HeonpeaeneHHoCTM Up
Vad Yucno acpekTUBHBbIX cTeneHel cBoboabl ANst CYMMapHON CTaHAapTHON HeoNpeaeneHHOCTH,
aff MONy4eHHOW MO OLeHKaM CTaHOAPTHbIX HEONMpeaAeneHHocTen no tuny A
v Yucno acbdekTuBHbIX cTeneHer cBoboabl AN CYMMapHON CTaHAapTHON HeonpeaeneHHOCTH,
affE Mony4YeHHON Mo oL eHKaM CTaHO4apTHbIX HeonpeaeneHHocTen no Tuny B
0_2 [vcnepcus pacnpefeneHns BepoSTHOCTEN Cry4vanHON NnepeMeHHon & | oLeHVBaemasi Kak
2
g ﬂ?k)
) CtaHgapTHOe OTKMOHEeHWe pacrnpeferneHvs BepossTHOCTEN, paBHOE MONOXUTENbHOMY
KBagpaTHOMY KOPHIO 13 0-2
S[gj;)ﬂBﬂﬂeTCﬂ CMELLEHHON OLeHKON i
2z 7 2(7)= 2
if Oucnepcua & paBHasi 0-2 f s nouennBaeman kak & g J= 3" lgy )fn

G[@) CTaH,u,apTHoe OTKJ1OHEHNE q_ , PaBHOE NONOXUTENTbHOMY KBaZpaTHOMY KOPHIO N3 0_2 [@)
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S[gr_:l ABNAETCH CMELLEHHON OLLEHKOM G[@ )

0-2[3[9-—)] [ucnepcms BbIGOPOYHOro CTaHAAPTHOrO OTKIOHEHs! S[@) BEMUYUHLI &

o] [s[gT )] CrtaHOapTHOEe OTKMOHeHMe BbIGOPOYHOro CTaHAAPTHOrO OTKMOHEHUS! S[@) BEIMYUHBI & , paBHOE

MONOXMTENbHOMY KBaApaTHOMY KOPHIO U3 0'2 [S[q_ )]

Mpunoxernne JA
(cnpaBoyHoe)

HdononHuTenbHble 3aMevYaHUsi K MeXXrocyAapCTBeHHbIM CTaH4apTam, BBOAALMM MeXAyHapoaHble
pykoBoAcTBa B 0611acTv HeonpeaeneHHOCTU U3MepeHust
[OA.1 O6wme 3amevaHus K cepumn mexrocyaapcrBeHHbix ctaHgaptToB FOCT ISO/IEC Guide 98

OA.1.1 Cepusa mexrocygapctBeHHbix cTtaHgaptoB [OCT ISO/IEC Guide 98 BBOAVUT [OKYMEHTBHI,
paspabatbiBaemble pabdouven rpynnoi JCGM/WG 1 "Paboyas rpynna no BbIPaXeHWUIO HeonpeaeneHHOCTH
namvepenns", Bxogsilen B cocTaB obbeguHeHHoro komuteta JCGM "OObeguMHeHHbI KOMUTET Mo
pykoBoacTBam B MeTpornorn" npu  MexayHapogHom 6iopo mMep u BecoB (cM. "lNpeancnosue K
mexayHapogHomy gokymeHTty ISO/IEC Guide 98.1:2009" HacTosiwero ctaHoapTa).

OA.1.2 [okyMeHTbl, paspabatbiBaemble JCGM/WG 1, ycTaHaBnuBaoT oOWMIA eauHOObpasHbIv
nogxon K OueHKe TOYHOCTU M3MEPEHUId Yepe3 KOHLEeMNLMI0 HEeOoMNpeaeneHHOCTM U3MEPEHUI U BKIOYaT B
cebs Kak MeToAbl BbIUUCINEHNS HEONPEOENEHHOCTN N3MEPEHNSI B Pa3HbIX U3MEPUTENbHbBIX 3adadax, Tak U
yYeT HeonpeaerneHHOCTN U3MEPEHNS MU MPUMEHEHUUN Pe3yNbTaToB U3MEPEHNS.

OA.1.3 KoHuenumsi HeonpeOereHHOCTM Wu3MepeHns paspaboTaHa Ans BblpaXeHusi KadvecTsa
pesynbTara U3MepeHnsi B3aMeH KOHLEMNUMM MOTPELLHOCTEN N3MEPEHUIA C LEeNbo NpuaaHns MeToaM4YecKomn
KOPPEKTHOCTU UCMOMb3yEMbIM TEOPETUKO-BEPOATHOCTHBIM MOLESSAM.

B KoHuenuuM norpelHocTen M3MepPEeHU pesyrnbTaT M3MEPEHUs MPEeACcTaBnsioT B BMAE CYMMbI
WUCTMHHOIO 3HA4YeHUs1 U MOrpeLLlHOCTU, KOTopasi, B CBOK O4vepedb, ABMSETCS CYMMOW CUCTEMATUHECKON U
CnyyanHon cocTaBnstomx. Mpu 3ToOM 4518 OLEeHKM TOYHOCTU U3MEPEHNS OObIMHO UCMONB3YIOT OAMH U3 ABYX
CnocobOoB: KOHCEPBATUBHBIA (OLLEHKA CBEPXY) M TEOPETMKO-BEPOATHOCTHEIM. BbiGop Toro nmm nHoro cnocoba
OLEHUBaHMNA OnpeaensieTcsl KOHKPETHOM W3MEpPUTENbHOM 3adaverd U AanbHEenWMM  UCMNOoNb30BaHUEM
pesynbTata namepenus. Kaxabii 3 aTMx nogxo4oB MMEET OrpaHUyeHns B NPUMEHEHNUN.

OA1.4 Tlpn KoHCepBaTMBHOM crnocobe OueHMBaHWSA  rPaHULbl  CYMMapHOW  MOrpeLlHOCTM
onpenensTcs apnpMeTMYeckum CyMMUPOBAHUEM T[paHUL, €e COCTaBMnsloWwmMX. [NaBHbIA HemocTarok
KOHCEPBATMBHOIO crnocoba - CIULLIKOM LUMPOKME FPaHULbl CyMMapHOW MOrpeLlHOCTA, OCOOEHHO B crny4ae
©onbLloro uncna coctaensowmx. KoHcepBaTUBHBIA NOAXOL MOXET HAWTU MPUMEHEHWE B U3MEPUTENbHBLIX
3apjadax, rge Heobxoaumo obecneynTb HaxOoXOeHWe WCTMHHOMO 3Ha4YeHUs M3MEPSIEMON BEMUYMHLI B
YCTaHOBMEHHbIX FPaHULLax HaBEPHSIKa.

OA.1.5 Tlpn TeopeTuKo-BEPOATHOCTHOM Moaxode Ansd  OnucaHns  pesynbrata U3MepeHus
NCMOMb3yeTCa CryYanHas nepeMeHHasi, maTeMaTuyecKkoe OXWAaHWe KOTOPOA COBMafjaeT C WUCTUHHBLIM
3HaYeHNeM U3MepPAEeMOon BENUYUHBI UMM CMELLEHO OTHOCUTENIbHO HEero Ha BENuuYMHY CUCTEMAaTU4eCcKoW
forpelHocTn. OTO JaeT BO3MOXHOCTb B YCIMOBUSAX OFPaHMYEHHOro 4ucra MOBTOPHbIX HabrogeHui
N3MepsaeMOon BEMUUYUHBI CTPOUTL OIS HEe TOYEYHble U UHTEepBarbHblE OLEHKN.

B Teopuu norpeliHocTelr MCMOoNb3oBaHa YacTOTHAsi UHTepnpeTauusi BeposTHOCTU, HabmoaeHus
paccMaTpuBaloTCs Kak Bbibopka U3 3a0aHHOW reHeparibHOM COBOKYMHOCTU, OLLEHKUM M3MEPSIEMON BENMYMHDI
N XapaKTepUCTUK NOrPELLIHOCTM SBMSIOTCA CTaTUCTUKaMWU. B kayecTBe MHTEpBanbHOM OLIEHKM MCMOMb3yeTcs
MOCTPOEHHbIN Ha OCHOBE CTATUCTMK [OOBEpPUTENbHbIA  MHTEpBan, COOTBETCTBYIOLMN  3adaHHOM
[OBEPUTENBHOM BEPOSTHOCTH.
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MaBHbIM OrpaHUYEeHWEM WCMOSIb30BaHUSA YacTOTHOTO Moaxoda SABMSETCS HEBO3MOXHOCTb Ero
KOPPEKTHOrO PacrnpoCTpaHeHUs1 Ha 3adadvy OLeHUBaHUs CUCTEMAaTu4eckMx norpellHocten. [Moaxoa,
OCHOBaHHbI Ha "paHgoMuM3aumn” cMCTEMATUYECKAX NMOTPELLHOCTEN, MPUMEHNM JLLL B OTAESbHBIX Cry4Yasix.
B pesynbTate B paMKkax 4acTOTHOrO MOAXO4a HEBO3MOXHO yka3aTb B OOLLEM BuAe NPaBuiio MOCTPOEHMUS
[OBEpPUTESNbHOrO MHTEpBana norpellHOCTU, OCODEHHO MPU HarnMyMM HECKOMbKUX BRMSIIOLMX (DaKTOpOB,
KaXObIA U3 KOTOPbIX MOXET OMUCLIBATLCS CBOEN reHepanbHOW COBOKYMHOCTHIO U AN KOTOPbIX MOrYT ObiTb
MoMyYeHbl CBOM BbIOOPKU HabnogeHwi. MNpy OTCYTCTBUU CTPOTMX MaTEMaTUYeECKUX METOAOB METPONoram
4acTo npuxoguniocb 06palaTbCs K MHXEHEpHbIM  (3MMMPUYEcKM) npoueaypaM  ornpeaereHns

aoBepuTenbHbIX NHTEepBaroB ©e3 oueHKkn KadecTBa nony4yaembix pe3yanaT0|31 .

! Mpnmepom Takoi MHKeHepHOI NpoLieaypbl SBMSIETCH CNOCO6 OLEHMBAHUS AOBEPUTENbHbBIX paHiL
norpewwHocTn B PMI™ 43-2001 "MNprmeHeHne "PyKoBoACTBa MO BbIPaXXEHWIO HEONPEe4EeNEeHHOCTU N3MePEHNn".

OA.1.6 BeegoeHve B METPONOTMYECKYD MNPAKTUKY KOHLENUUW HEOonpeaereHHOCTM U3MepeHus
"PykoBOOCTBOM MO BblpaXkeHWO HeonpegeneHHocTn mamepexHus (GUM)", onybrnmkoBaHHbIM B 1993 r. (CMm.
"Mpegucnosne k MmexagyHapogHomy paokymeHTy ISO/IEC Guide 98.1:2009" HacTosiwero cTtaHgapTa),
SIBUSIOCb  MOMbITKOM OaTb MaTeMaTM4YeckM CTPOrMi eduHbi NOAXOA4 K  OUEHKe COCTaBMsHOLLNX
HeonpeaeneHHoCTN, ODYCMOBIEHHbIX KaK CryyYaWHbIMW, TaKk W CUCTEMATUYECKMMWU dakTopamu, npu
3a0aHHbIX YCNOBUAX nameputenbHomn 3agaum. OgHako GUM He cmor B NOMHON Mepe pewlmnTb 3Ty 3agady, OH
NosIBUNICS Kak BHYTPEHHE MNPOTMBOPEYMBLIA [OOKYMEHT, WCMOMNb3YIOWMA OOHOBPEMEHHO 4YaCTOTHYH W
DanecoBCKyl0  KOHUenuunm BeposATHOCTM. EguHas npouedypa BbiBoOga, Hamboree KOPPEKTHO U
nocneposatenbHo onucaHHaa B JCGM 101:2008, ocHoBaHa Ha OTkasze OT 4acCTOTHOW WHTepnpeTauuu
BEPOATHOCTU NMPU OLIEHKE TOYHOCTU U3MEPEHUS B MOSb3y CYOBHEKTUBHOMO NPEACTABIEHNS O BEPOATHOCTU.
Ecrm B 4yacTOTHOM nogxoge MOHATUE  CrlyYalHOW MEPeMEHHOW MCMONb30BaHO [Afsi  OnMcaHus
pe3ynbTara/norpeLHocTM U3MepeHnsl, To B CyObeKTMBHOM MOAXOAE ClyYaiHas nepeMeHHas UCrnonb3oBaHa
OIS ONMUCaHMS BO3MOXHBLIX 3HAYEHUN M3MeEPSieMON BenuuMHbL [lpy 3TOM MonyyYeHue pacnpegeneHus
BEPOSTHOCTEN, aCCOLMNPOBAHHOIO C N3MEPAEMON BENTMYNHOM, OCYLLIECTBASIETCS HA OCHOBE:

- COCTaBrieHWsi [Ans [aHHOM W3MEPUTENbHOM 3agadn  MOoZenyV WU3MEpEHURn, CBsS3blBaloLLen
N3MepPSIEMYI0 BENUUMHY (BbIXOAHYHO BEMUYMHY) CO BCEMM 3HAYUMbIMUA BIMSIOLLMMU BEMMUYMHAMM (BXOOHBIMM
BENMYMHaMN MOZEenNn);

- MNPUNUCbIBaAHMA BXOAHbIM BENUYMHAM pacnpeneneHuin BeposiTHoCTel (B obwem criyyae
COBMECTHBIX), UCX04A N3 MeoLLenca nHpopmaunm 06 3TUX BENMYMHAX U UX Habn4eHu (Mpy HanmM4umn);

- I'IpeOGpGSOBaHVIﬂ COBMECTHOIo pacnpegerneHna BXOAHbIX BENWYMH B pacnpeneneHne BbIXOAHON
BEJNTMYNHBI COrnacHo npasunam npeo6pasoBaHv|;| CJ'Iy‘-IaVIHbIX nepemMeHHbIX.

B omnuune oOT Teopuu norpewHocTerd (Ha OCHOBE 4YacTOTHOrO MoAxoda)  KoHUenuus
HeonpeaeneHHoCcTN (Ha OCHOBE CyObEKTUBHOM BEPOSTHOCTU) HE MMEET MPUHLMMMANBbHBIX OrpaHUYeHun B
MONyYeHUN OKOHYATENbHOro pesyrbTata U3MepeHnsi B BUAE OYHKUMN pacnpeneneHunsi, accoLmmpoBaHHON C
N3MepsemMoli BENIMUYMHOMW, YTO MO3BOMSET BbIYUCITIUTL MHTEPBAN BEPOSTHOCTM (OxBaTa) And nobon 3agaHHom
BepoATHOCTU. OpHako BO MHOMMX M3MEPUTENbHbIX 33Jadvax aHalnuTUYecKoe pelleHve  3agaqvn
npeobpa3oBaHus NAOTHOCTEN BEPOSTHOCTEN HEBO3MOXHO. B aTom cnyvae TodHOe pelleHue (B npegenax
TOYHOCTU BbIYMCIIEHMI) Bcerga MoXeT ObiTb Mony4yeHo yucnoBbiM Metogom ModTe-Kapno (cm. JCGM
101:2008).

OA.1.7 Mpu Hanmuim BbIOOPKM HABMIOOEHWMI OQHOW UM HECKONbKAX BXOOHBIX BENMYUH (Hanpumep,
nokasbiBaemon BenumumHbl - cm. JCGM 104:2009, nyHkT 3.2) BXOOHOE pacnpegeneHne s STo BENMUYUHBI
norny4varotr npMMeHeHnem Teopembl barieca. [NoaToMy nepexon OT KOHUEMNUUM MOrpPeLlHOCTEN K KOHLEeNuum
HeonpeaeneHHoCT MOXET paccMaTpMBaTbCA Kak Mepexosd OT 4YacTOTHOro (OObEKTMBHOrO) nogxoda B
MHTepnpeTaumn BepoaTHOCTEN K 6anecoBCKoMy (CyOBbEKTUBHOMY).

MprmeyaHmne - CyLLecTBYET LUMPOKUIA KPYT U3MEPUTESbHBIX 3aay, B KOTOPbLIX MOMy4atoT TONbKO O4HO
HabnoaeHve ANs BXOOHOW BenuuuHbl. OQHako U B 3TOM Crydae BO3MOXHO (bopMarbHoe MpuMeHeHue
Teopembl Baiieca, NoaTOMy KOHUENUMO HeornpeaerneHHOCTM M3MEPEHUsT MOXHO CBS3biBaTb C GalieCoBCKUM
noaxoaom Ge3 noTepu OGLLIHOCTMW.

OA.1.8 BaxHbiM/ XapakTepucTMkamum pe3ynbTaToB M3MepeHun B 0DOMX nogxogax sBNSATCH
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WHTepBarbHbIE OLEHKW, KOTOpble, OAHAKO, MMENT pasHoe coaepxaHue. B yacToTHOM nogxoge 3To
[OBEPUTENBHBIN MHTEPBar, HESIBHO npenornaratoLlmii BO3MOXHOCTb NPOBEAEHNS HEOrpaHUYEHHOW cepum
N3MEPEHNI 1N FaPaHTUPYIOLLMIA HAKPbITUE UCTUHHOIO 3HAYEHWUS U3MEPSIEMON BEMUYMHLI B 3a4aHHON gone p
Taknx maMepeHuin. B GalliecoBCcKOM Moaxode 3TO WMHTEpBall OXBaTa, COOEpPXallMil C BEPOSITHOCTBLIO (
3Ha4YeHVE N3MEPSEMON BENMUYMHDI.

I'Ipvlmeanme 1 - Yacto, 3apaBas pP=q, NbiTalOTCA NPOBECTU KOJIM4YECTBEHHOE CONnocCTaBlieHne
nony4yaemMoro noBepuTeribHOro MHTepBarna c MHTepBasioM oxBarta. OpHako HeobxooMmMo UMETL B Bnay, 4To
Nnoao6HbIE NOMbITKK HEKOPpPEKTHbl BBUAY COMOCTaB1IEHNA Pa3HbIX BETUYUH.

MpumeyaHne 2 - BecTpedarolleecs B nMTepaType yTBepxaeHue, 4to oba nogxoda gakoT oguHaKkoBble
WHTEepBaribHbIE OLEHKN, HECMOTPSI HA UX Pa3Hyl0 MHTEpnpeTauumio, B ObLLEM crly4ae HEBEPHO. PaBeHCTBO
OLEHOK MMEET MECTO TOMbKO B OTAENbHbIX U3MEPUTENbHbIX 3afjadax, XOTS K HAM, Hanpumep, OTHOCUTCS
4YacTo BCTpeYaloLLMincs crny4van, Korga MOXHO 060CHOBaHHO NPeanonoXnTb HanMune ogHON JOMUHMPYOLLIEN
BNUSIIOLLEN BENMMYUHBI, PAcCNpPeLEeneHHon Mo HopMarlbHOMY 3akoHy. [ns AaHHOW 3agavn OedcTBUTENbHO
[OBEpUTENbHbIN MHTEpBan (HaMMEHbLLWA) COBMNageT C WHTEpPBanoM oxBaTa (HavMeHbLUMM), MOCKOIbKY
LeHTpanbHasa CTaTMCT1Ka, Cronb3yemMas A51si NOCTPOEHNS JOBEPUTENBHOIO MHTEpBana, NoguYNHAETCS TOMyY
e t-pacnpegeneHuio, KOTOpoe Mocrne ofepauumin capura U MacluTabupoBaHWs OaeT anocTepuopHoe
pacnpegeneHne Ons U3MepsemMol BenMuUMHbI (NMPU YCroBUW 33afaHus HEUHMOPMATUBHBLIX anpUOpPHbIX
pacrnpegeneHuin  ons  matemaTU4eckoro OXWOaHust U OUCnepcuMyM HOpMarlbHOro pacnpegeneHvsl) B
OanecoBCKOM Noaxoae.

OA.1.9 PasHuua mexgy 4acToTHbiM U GanecoBCKMM MOAXOO4aMW HarfsigHO MpPOSIBIISIETCA B TOM,
HaCKONbKO B pamKax [aHHOro nogxoda Nerko nonyyutb Ty WM MHYH0 XapakTepucTUKy pesyrbTaTta
namepeHns. YacToTHbIM NOAX04 OCHOBaH Ha MOMYYEHWU OMNTUMArbHbLIX TOYEYHbIX OLLEHOK (CTarucTuk), Mo
KOTOpbIM MOTOM MOXHO MOCTPOMTL (HEe Bcerga) OoBepuTenbHbIM MHTepBan. PacnpegeneHue crydaniHom
MOrPELLHOCTN, XapaKTepu3ylLeh Ka4yecTBO WM3MEPEHW, MOXET OblTb MONMYyYEHO TONMBbKO B OTAENbHbIX
YacTHbIX cryyasix. B GariecoBckoMm mogxoge cuTyauusi NnpoTuBononoxHas. B nepeyto ovepegb nomyyaioT
pacnpegeneHne BeposSTHOCTEN Cry4YanHOW BENMYUHbBI, acCCOLMMPOBAHHOW C uU3mepsiemon BenmunHon. Ha
€ro OCHOBE BCerga ecTb BO3MOXHOCTb MOCTPOUTbH WHTEPBAN OXBaTa. TOYEYHYH OLIEHKY MOSy4alT u3
pacnpeneneHns BEPOSITHOCTEN NOCTe NPUHATUS KakMX-NTMOO0 AONOMHUTENBHBIX SOMYLLEHUA.

MpumedaHne - B 3aBUCMMOCTU OT LENen U3MEPEHU TOYEYHOM OLLEHKOM MOTYT CRY>XUTb pasHble
napameTpbl MOMyYEHHOro pacrnpedeneHnsa ans M3MepsieMOn BEeNM4YMHbI, TakMe Kak MaremaTtnyeckoe
oXuaaHue, meanaHa unm moaa.

OA.1.10 [JocTtoMHcTBOM ©OarecoBCKOro noaxoda, a 3HauuT, W KOHUEenuuu HeonpeaerieHHOCTU
N3MepEHNii, SBNSIETCA Hanudne doopmManM3oBaHHOM Npoueaypbl y4eTa anpuopHON WHopMaumn pasHoro
poda (B TOM 4ucrie O BO3MOXHbIX WM Hanboree BEPOATHbIX 3HAYEHUSAX M3MEPSIEMOWN BEIMYUHBLI) MpU
nonyyYeHnmn pesynbrata M3MepeHUi.

ConocTaBneHne KOHLEenuMi NorpeliHoCT 1 HeonpeaeneHHOCTY N3MEepPEHNs NPOMIMIOCTPMPOBAHO Ha
pucyHke OA.1.

OA.1.11 B pamkax 6anecoBCKkOro noaxofa pelleHnem U3mMepuTenbHOW 3ajadv B obliem crydae
SBNSIETCA pacnpefeneHve, acCouMMpoBaHHOE C W3MEPSIEMON BENMUYMHOM, KOTOpoe B oOulem cnydae
WHOVBMOYaANbHO AN KaXOOW M3MEpUTENbHOM 3adads M B Havbonee MorHOM BMAE OMNMCLIBAET BCHO
CcobOpaHHy0 NpW peLLeHnn AaHHOW 3afavn UHopmauuio.

B uensx cokpaweHnsa obbema nepedaBaeMbiX AaHHbIX M yAOOCTBA MX XpPaHEHUs B LOKYMEHTaXx,
paspabatbiBaembix JCGM/WG 1, OCHOBHbIM CrnocoboM MpeacTaBrieHns pesyrnbTara M3MEPEHUst NMPUHAT
MHTepBan oxsaTta (Mm obrnacTe oxBaTa B CliyYae MHOTOMEPHON M3MepSeMon BenuuuHbl). [pu aTOM,
OfHaKo, cnegyeT MOMHUTbL, Y4TO 3a obOnacTbio oxBara Bcerga CTOMT pacnpeneneHne COOTBETCTBYHLLEN
CIyYariHOM MEepPEeMEHHON W, MaBHOE, BO MHOMMX MPaKTUYECKMX MPUNOXKEHUSX pe3yrbTaToB MPOBE4EHHOMO
namvepeHns HeobxooMMO 3HaTb HE WMHTEpBan OXBaTa, a pacnpegerieHve, M3 KOTOPOro OHO MOJSTyYeHO.
lMoaToMy, Kak npaBwrno, >XenaTenbHO COXPaHATb pe3ynbTaT M3MepeHus B BuAe pacnpegeneHus
BEPOSATHOCTEN CryYanHOW nepeMeHHON, acCOLMNPOBAHHON C U3MEPAEMON BENUYNHON.
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Bribopka +
Bubopka AONCNHATENBHAR
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ToresHan OUEHEE
HIAMBDABMOR
BEMNHYHHB

Pacnpenaneqwe
ONA naMapAemon

HMHTepeansHan
OUEHRA
NOrpEWHOCETA

MrTepaansHan

PacnpegeanaHme
NOMPELUHDCTHA

BENHWYHHE BEMHHHHE

a) YacToTHeR Noaxoa b) BaRecoBoxwia Noaxon

MprmeyvaHne - BonpocuTernbHble 3HAKM HAa CXEMe YaCTOTHOrO MOAXOoAa MoKasbIBaoT, YTO MOy YveHne
OLIEHKN [aHHOW XapaKTEPUCTUKN 3aTPyaHEHO UMM HEBO3MOXHO. ECnM 0cOBGEHHOCTUN M3MEepUTENbHOWM 3adaun
MO3BOMNAT NONYYNTb pacnpeeneHne NnorpeLlHocT!, To AOBEPUTENbHBI MHTEpBan MOXeT ObiTb paccunTaH.
OO6paTHoe yTBepxaeHne, BoobLLEe roBOpsi, HEBEPHO.

PucyHok [1A.1 - OB606LeHHass cxema nony4YeHus pesynbTata U3MepeHns B pamkax YacTOTHOMo U
OaliecoBCKOro nNoaxoaoB
DA.2 lononHuTenbHbIe 3aMe4YaHusl K HaCTosILeMy CTaHaapTy

OA.2.1 Hactoawmni ctaHoapT ABnsieTcsl BBEAEHUMEM MexayHapoaHoro gokymeHta JCGM 100:2008,
KOTOpbIi, B CBOK O4epedb, C He3HayuTenbHbIMM Mogudmkaumsmmu nosTopsieT GUM:1993 (cm.
"Mpeauncnosue kK mexayHapogHomy gokymeHTy ISO/IEC Guide 98.3:2008" HacToswero ctaHgapTa), nepsbii
MeXOyHapOAHbIN 0bLEenpu3HaHHbIN JOKYMEHT B 00NacTu BbIPaXKEHUS TOYHOCTU U3MEPEHWUIA C MPUMEHEHNEM
MOHSATUSA HEONPEdEneHHOCTM W3MEPEHUsl. BakHbIM  HOBLLECTBOM SIBUNOCH MCMOMb30BaHWE MoZenmu
n3mepeHns (ypaBHEHUSI U3MEPEHNS) AN YCTAHOBMEHUS COOTHOLUEHUS MeXAy CIlydaiHbIMU BEnMuMHamu,
acCcoUMMPOBaHHBIMW C W3MEPSIEMON BESNIMMUHOW, M BAMSIOWMMU BenMuMHaMun (daktopamu), KoTopble
BBOOATCA M1 OMUCaHWA BO3MOXHbBIX 3HAYE€HWA BEMUYUH MOLENUN M3MEPEHUS WUCXOAS U3 LOCTYMHOW
nHcopMaumn. MNpn 3TOM pe3ynbTaT M3MEepeHuin ObiNo MPeasioKeHo OnuchiBaTb 4vepe3 "GeckoHeyHoe
MHOXECTBO 3HAYEHW, pacCesiHHbIX BOKPYr pesynbraTa WU3MepeHWUsl, KOTOpble COrnacylTcs CO BCEMU
HabMNOEHNSIMM N UCXOLQHBbIMM OaHHBbIMU, a Takke CO 3HaHMeM (PU3NYEeCcKon KapTUHbI MUpa U KOTopble C
pa3Hoi CTEMeHbld YBEPEHHOCTM MOryT ObiTb MpunucaHbl namvepsemon BermumHe" (D.5.2), T.e. yepes
CYOBEKTMBHO MHTEPNPETUPYEMOE pacnpeneneHme BEPOSTHOCTEN CryYamHOA BENUYMHbI, aCCOLMUPYEMON C
namMepsiemon BenumunHon. BmecTe ¢ Tem aTa KoHUeNnumsa He Obina NpoBedeHa NocneaoBaTeNnbHO Yepes3 BECh
OOKYMEHT, 4YTO MNPUBENO K €ro BHYTPEHHEA MNPOTUBOPEYNBOCTN, OLHOBPEMEHHOMY MCMOMb30BAHMIO
YacToTHOM 1 BGaiecoBCKOM MHTEpnpeTaLnum BEPOSTHOCTH.

Mprumepammn n3noxXeHNa Matepuana B pamkax 4acTOTHOro noaxoga MoryTt cnyxutb 3.3.5, 4.1.6, 4.2 un
BCE, YTO OTHOCMTCS K OL€HMBaHUIO HeonpegerneHHocTy no iy A. Onpegenenye Wmpoko UCMOMb3yeMOro B
GUM:1993 ¢ -pacnpegenenus (C.3.8) Takke gaHO C MO3MLUMM YACTOTHOrO MOAXOA4a KaK pacrpeaeneHue

LEeHTpanbHOW CcTaTucTukM (cp. ¢ npumedanem 2 k [1A.1.8).

OA.2.2 B npunoxennssx D wn E Hacroswero crangapTa fgenaetcsa nonbitka o06ocHoBaThb
HeobXoaAMMOCTb BBEOEHNS B METPOSIOrMYECKYI0 NPaKTUKY KOHUEMNUMM HeonpedeneHHOCTU U3MEpPEHUn C
OMMCaHNEM OCHOBHbIX MOMEHTOB, OT/MYAOWMX 3Ty KOHLEMUMIO OT TPagMUMOHHOIO crnocoba OLEHKM
norpeLHocTn namepeHnin. OgHako B yKa3aHHbIX MPUIOXKEHNSAX ONMMCaHMe HeonpeaerieHHOCTM M3MepeHUs
JenaeTcsa C nosuuui 4acTOTHOrO MOAXO4a, YTO BBOAMT MNonb3oBaTtens B 3abnyxgeHne OTHOCUTENBbHO
pasnMuns NOOXOAOB HEOMNPeaeneHHOCTU M MOrpelHoCT M, KpoMe TOro, MpUMBOOMT K  OLUMOO4YHBLIM



[OCT 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpeneneHHOCTb n3amepenus. Yactb 3. PykoBOACTBO NO BbIPXEHMIO
HeonpeaeneHHoCcTn namepenus (¢ MNonpaskamu)
lMpumeHnsiemesi ¢ 01.09.2018 e3ameH NOCT P 54500.3-2011

Crpannua 135

yTBepxaeHusam. Tak, B E.5.3 n E.5.4 copepxatca B obLueM cnyvae HenpaBusibHbIE YTBEPXKAEHUS O TOM, YTO
"Ha MNpakTuKe pasHuUa B OBYX B3rMsa4ax Ha HeONpederneHHOCTb M3MEPEHUSI He NMPUBOAMUT K pasHALEe B
YMCIOBbIX OLIEHKax pesyrnbTata U3MEepeHUs U HeonpeaerieHHOCTU, NPUMMCbIBAEMON 3TOMY pesynbTaTty” u
"noaxod, OCHOBaHHbIM Ha MOHATUSX "MCTUHHOMO" 3HaYEeHUS U NOrPeLIHOCTU, JaeT Te XKe camble YMCNOoBble
pesynbTarbl, YTO U NOAXOA, NMPUMEHAEMbIA B HacTodAwem Pykogodcmee" (Cp. C ONMMCaHMEM pasnuyuMn B
CTapoM 1 HOBOM noaxopax B pasgene OA.1).

OA.2.3 OgHym u3 "pyOMMEHTOB" 4acTOTHOTO MOAXOA4a SBMSETCHA MPEAnoXeHne WUCMnonb3oBaTh B
KayecTBe CTaHOAPTHOW HeonpedeneHHOCTU KOPeHb KBafpaTHbId M3 BbIOOPOYHOW Aucnepcumn (TOYEeYHOM
OLEHKN XapakTepucTumi MacwTaba pacnpegeneHus). OTa OuUeHKa He COOTBETCTByeT ©OanecoBCKOMy
BbiBOAy. Tak, B TUMMYHOM crnydae, paccmaTtpmBaemom B GUM:1993, korga MMedT MeCTO MOBTOpPHbIE
HabngeHns U3 HOPMaribHOrO pacnpefernenvs, npeanaraeTcad COOTBETCTBYHOLLYK BXOAHYK BENUYMHY
onucbiBaTb MaclwTabuMpoBaHHbLIM CMELLEHHBIM § -pacnpefeneHnemM, OfHako BblOOpovHas Aaucnepcus

OTNMNYaeTcs OT AMNCNEPCMM MacLUTabUMpPOBAHHOTO CMELLEHHOrO ; -pacrnpefeneHnsl Ha MHOXWTENb
{(n—11/(—3) roe # - 4ncno HabnOOEHWIA.

[A.2.4 TpencraBneHne BbIXOOHOW BEMWYMHBI B BUAE 3aBMCUMOCTU (@HarMTUYECKOM WITM WHOW) OT
BXOOHbIX BENMYAH BMECTE C MPUNUCbIBAHWMEM MOCNEOHMM pacnpedernieHuin BeposiTHOCTEN  (mpwu
HeoOXOAMMOCTM COBMECTHbIX) OaeT BO3MOXHOCTb paccuMTaTb pacnpederneHne BbIXOAHOW Cry4aiHown
nepemeHHon anga nwbon nameputeneHon 3agaum. OgHako GUM:1993 orpaHn4mMBaeTcs paccMOTPEHUEM
TOMNbLKO JIMHENHbIX U NMHeapu3yembix Mogernen, YTo obyCcrnoBneHo crneayrwmnmMmmn obcTonaTenscTBaMmu:

- NPOCTON aHanNUTUYECKNN BbLIBOA pacnpefeneHns, acCoUUMMpPOBAHHOIO C U3MEpPSeMOn BEMUUMHON,
BO3MOXEH TOMbKO ANs OrpaHNYeHHOoro knacca 3agad (cM. G.1.5, a taike JCGM 101:2008, nyHkT 5.4.1);

- MPUMEHEHME YMCNEHHBIX METOAOB pacyeTa, Taknx kak metoq MoHTe-Kapno, nanoxeHHoin 8 JCGM
101:2008, TpebyeT ncnonb3oBaHMUs 4OCTATOMHO MOLLHBIX BbIMMCIIMTENBHBLIX CPEACTB, KOTOPbIE HA MOMEHT
HanucaHna GUM: 1993 elue He 6biny WMPOKO AOCTYMHbI;

- ONS JIMHEMHO CBSI3aHHBLIX CIydarHbIX MEPEMEHHbIX LUCMEPCUS BbIXOOHON BENUYUHBI SIBMSIETCSA
NMNHENHON KOMOWHaUMENn OMCNEepCUA U KOBapuaumid BXOAHbIX BENWYMH, Y4TO AenaeT npoueadypy pacyeTa
Oucnepcum BbIXOOHOW BENWMYMHBLI 4OCTATOYMHO MPOCTOW, T.e. He Tpebylowen NpUMEHEHUs crneumanbHbIX
BbIYUCNUTENBHBLIX CPEACTB.

MocnegHee 06CTOATENLCTBO  BbLIPA3UIIOCH, B YacTHOCTM, B TOM, YTO METO4 pacyera
HeonpegeneHHocT no GUM:1993 Ha3BaH 3akOHOM TpPaHCHOPMMPOBaHNA HeonpeneneHHocTen (MMeTCs B
BMOY CTaHOapTHble HEeonpedeneHHOCTU BXOAHbIX BENWYMH) B OT/iMuMe OT Oonee obuiero npasuna
TpaHcdopMMpOBaHUS pacnpegeneHnn, paccmartpmsaemoro 8 JCGM 101:2008.

OpHako 3HaHVMe TOMbKO CTaHOApTHOrO OTKIMOHEHWSA pacnpedeneHus, acCouMMpPOBAHHOTO C
n3MepsemMor BenMuMHOW (CTaH4ApTHOM HeonpederieHHOCTW), He MO3BONSeT MOCTPOMTb BEPOSITHOCTHbIN
nHTepBan (MHTepBan oxBaTa) 06e3 3HaHWs 3akoHa pacnpegeneHus. [losTomy aBTOpaM MPULLIIOCH
npuberHyTe K AOMNOMHUTENbHOMY JONylleHnto O 6nv3ocTu  pacnpedeneHust CnyvyamHOW  BbIXOAHOW
nepemMeHHon K HopMmanbHoMy (cM. pasgen G.2).

OA.25 B npunoxenmn G cpoenaHa nonbiTka MNOCTPOUTb WHTepBan oOxBaTa, He npuberas kK
NPeanoNnoXXEHNI0 O HOPMaribHOCTU BbIXOAHOW BENMYMHbI, HA OCHOBE KIAacCM4YecKoW 3adavn MOCTPOEHUS
[OBEPUTENBHOIO WHTEpBania Mo BblOOpke W3 HOpPManbHOro pacrnpederneHnss Mnpu  HEM3BECTHbIX
MaTemMaTMyeCckoM OXMOAHWM W OUCMEPCUMU, HO PacripoCTpaHMB €e Ha CryyYan CyMMbl Habnogaembix
BENMUYMH. WI3BECTHO, YTO ecrnm uamepsemas BeNnYMHa SIBMSIETCS CYMMOW HOPManbHO pacnpegeneHHbIX
BEMWYMH, OJ1S KaXKOOW N3 KOTOPbIX Mony4veHa Bbibopka HabnogeHnn (B obiem cnyvae pasHoro obbema), To
NpUGIMXXEHHOE peLleHne ANs AOBEPUTENBHOrO MHTepBana (C M3BECTHbIMM OLeHKaMU MOrPELLHOCTU Takoro
nNpubnvxxeHns) nony4varoT no dopmyne Yanya-CatrepTyanta Ha OCHOBE BbIOOPOYHbLIX AMcnepcuin ans
KaxXaon BenuUuHbl U 3pheKTUBHOIO Yncna creneHen cesoboabl (cm. G.4).

Ha npakTuke, ogHaKko, O4eHb 4acTO BCTPEYAOTCA 3a4aum, KOorga He BCe BXOOHbIE BENMUYMHBLI MOLENN
N3MepeHnNin pacnpeneneHbl No HoOpMaribHOMy 3aKOHY U He ANsi KaXO0N BXOLHON BENMUYMHBI MOXHO NOMyYnTb
BbIOOpKY Habmnogennii. TeM He MeHee B HacTOsILLEM CTaH4apTe YacTOTHbIW, MO CYLLECTBY, MEXaHM3M C
ncnornb3oBaHnem gopmMynbl Yanya-CartepTyanTa pacnpocTpaHeH Ha BCE N3MEPUTENbHbIE 3adauum, Npuyem
ONs NOCTPOEHUS He OOBEepPUTENbHOrO WMHTEpBana, a WHTepBana oxBata 6e3 kakmx-rmmbo obocHoBaHWMN
BO3MOXXHOCTEN TaKOro pacnpocTpaHeHns u 6e3 OLEeHKM TOYHOCTM MOCTPOEHUSI MHTepBara oxBaTa C
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33daHHbIM  ypoBHeM goBepust  (oxBaTta). MHOrouMcrneHHble  MCCregoBaHUst  MOKasblBalOT,  YTO
OENCTBUTENbHLIN YPOBEHb OXBaTa [Afsl MHTepBana, MOCTPOEHHOrO C MCMoNb3oBaHMEM hopmyIbl
Yanya-CattepTyanTa, MOXET CYLLECTBEHHO OTNNYaTbCH OT 3a4aHHOro0.

[A.2.6 B H.6 npunoxeHns H obLmin noaxon K BbIpaXXeHNIO HEONPEAENEHHOCTN U3MEPEHNST NPUMEHEH
K M3MepeHusiM uncna Teepgoctu no wkane C Pokeenna. MNMpu 3ToM NS BblpaXXeHUsi HeonpeaeneHHOCTH
N3MepeHnNs BbIYUCITEHNS NPOBOASIT HE B OTHOLLEHAN CaMOro 4Mcna TBepAoCTU (MOPSIAKOBOW BENMYMHLI), a

NSl CBSIBaHHOTO C HWAM MOKa3aTensi TBEPOOCTU X Rackwell ¢ (OTHOCUTENbHOM MYGWHLI BOABMMBAHMS).

OpgHako B LWkanax nopsigka 3a pesynbTal M3MepeHUr OObMHO MPUHMMAaOT BbIOOPOYHYIO MeanaHy
nokasatens TBepAoCTW, a He ero cpeaHee apudmeTnyeckoe. HeonpedeneHHOCTb M3MepeHnsi NokasaTtens
TBEPAOCTU, B CBOKO OYEpedb, XapakTepuayroT pasMaxom BbIOOpK/, a He CTaHA4apPTHLIM OTKIOHEHMEM. B aTom
clydyae CTaHOapTHbI MEeTOL BbMUCINEHWA, WCMONb30BaHHbLIN B MNpunoxeHun H.6, ansg pacyeta yucna
TBEPAOCTU M €ro HEONPEAENEHHOCTN HENPUMEHNM.

OA.2.7 Cnepyet npusHaTb, 4To GUM: 1993 chirpan CyLleCcTBEHHYIO porb B pacnpoCTpaHEHNN eanHoro
cnocoba OueHMBaHUSA TOYHOCTU M3MepeHuin. OH SABMsieTCsl MonesHbIM PYKOBOOCTBOM B PsiAe MPOCTbIX
NPakTMYecknx 3agady, B YacTHOCTM NpU CcocTaBneHuu OroaxeTa HeonpedeneHHOCTM WU MOCTPOEeHUM
NPUONMXXEHHLIX MHTEPBANoB OXBaTa AN JIMHEAHbIX WM NIMHEapu30BaHHLIX  Mopenen (korga
pacnpefeneHne BbIXOLHOW CIydarlHOW MEPEMEHHOM MOXHO MNPUOIMXKEHHO CYMTATb HOPManbHbIM UMK
MacLTabMpoBaHHbIM CMELLEHHbIM t-pacnpeaeneHmem).

OpHako, yunTbiBasi BHyTpeHHMe npoTuBopeuns, npucywme GUM: 1993, n ero HecooTBeTCTBYE Bonee
NO34HUM [OMOMHEHNAM K 3TOMY [JOKyMeHTy, B 4actHocth JCGM 101:2008, B KOTOPOM KOHLENuus
HeornpeaeneHHoCTN M3MepeHus uanoxeHa Hambonee nonHo u ctporo, JCGM/WG 1 Hametvna ero
nepecmotp. Bonpocbl npumeHeHns GUM, pa3sutvsa KOHUENUMU HeonpegeneHHoCTU, mnraHnpyemoro
nepecmotpa GUM obcyxpalTca B crneyunansHoM Bbiycke XypHana Metrologia, nocssiieHHoMm 20-netuto
GUM [Metrologia 20th annlversary of the GUM, Volume 51, Number 4, August 2014] n B matepnanax
cocTosiBwerocss B uoHe 2015 r. cemmHapa BIPM, ogHumM 13 KMOYEBLIX BOMPOCOB KOTOPOro Obifio
paccMmoTpeHne npeanoxennn no nepecmotpy GUM (Metrologia 53 (2016) S149-159).

Bubnuorpadcdus
[1] CIPM (1980), BIPM Proc.-Verb. Com. Int. Poids et Mesures 48, C1-C30 (in French); BIPM (1980),
Rapport BIPM-80/3, Report on the BIPM enquiry on error statements, Bur. Intl. Poids et Mesures (Sévres ,

France) (in English)

[2] KAARLS, R. (1981), BIPM Proc.-Verb. Com. Int. Poids et Mesures 49, Al1-Al12 (in French);
Giacomo, P. (1981), Metrologia 17, 73-74 (in English).

Mpumeyarue - AHrmunicimn nepesog PekomeHgaummn INC-1 (1980), npuBeaeHHbIN B NpunoxeHnn A
(pasgen A.1), npeacraenseT coOoM OKOHYATEmNbHY0 pedakuuto 3TMx PekomeHgauunm B TOM BMAE, B KaKOM
OHM ObINM N3NoXeHbI BO BHYTpeHHeM oTvyeTe MBMB. OH ayTeHTu4YeH dpaHLly3CKOMy TeKCTy PekomeHaaumin,
npueegeHHomy B BIPM Proc.-Verb. Com. Int. Poids et Mesures 49. AHrnuickuin nepesog PekomeHpauum
INC-1 (1980), npuBeneHHbin B Metrologia 17, npeactasnsetr coboi NpoekT, cnerka OTnivYalowmncs ot
BapuaHTa, U3rNoXeHHOro BO BHyTpeHHeMm otyeTe MBMB 1, cooTBeTCTBEHHO, B npunoxeHnn A (pasgen A.1)
HacTosiero PykosogcTtea.

[3] CIPM (1981), BIPM Proc.-Verb. Com. Int. Poids et Mesures 49, 8-9, 26 (in French); Giacomo, P.
(1982), Metrologia 18, 43-44 (in English)

[4] CIPM (1986), BIPM Proc.-Verb. Com. Int. Poids et Mesures 54, 14, 35 (in French); Giacomo, P.
(1987), Metrologia 24, 49-50 (in English)

[5] ISO 5725:1986, Precision of test methods - Determination of repeatability and reproducibility for a
standard test method by inter-laboratory tests, International Organization for Standardization (Geneva,
Switzerland).

MpumeyaHne - B HacTosiee BpeMsi [aHHbIA CTaHAapT nepecMaTpuBaetcsi! . MMepecMOoTpeHHbIN

CTaHOapT MMeeT HOBOE HavMMeHOBaHwe ToYHOCmb (MpasusibHOCMb U MpPeyu3uoHHoOCmb) mMemodos u
pe3ynbmarmos U3MepeHuli 1 COCTOUT M3 LLECTU YacTeN.
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! Mpumeyanme k nsnannio 2008 r.: ISO 5725:1986 Gbin 3aMeHeH cepyei U3 wecTu vacTeit 1SO 5725

nog obWwMm HammeHoBaHWEM TOYHOCMb (MpasuribHOCMb U MPeyU3UOHHOCMb) Memodo8 U pesyribmamos
usmepeHud:

Yacmb 1. OCHO8HbIE MONOXeHUs U orpedeneHus

Yacmb 2. OcHosHoU Memod orpedesieHusi Moe8mopsieMocmu U 80Crpou38o0UMOocmuU cmaHAapmHo20
mMemoda uamepeHuli

Hacmeb 3. [NpomexymoyHble nokazamernu rnpeyusuoHHocmu cmaHd0apmHo2o memoda usmepeHud
Yacmb 4. OcHosHble Memo0Obi ornpederieHus npasuibHocCMuU cmaHdapmHo20 Memoda uamepeHul

Yacmb 5. AnbmepHamueHbie MemoOb! orpedenieHusi npeyusuoHHoOCmU cmaHOapmHoeo Memoda
usmepeHuli

Yacmb 6. Mcrnionb3oeaHue 3Ha4YeHUll mo4YHOCMU Ha rpaxkmuke

[6] International vocabulary of basic and general terms in metrology, second edition, 1993 <
International Organization for Standardization (Geneva, Switzerland)

< Mpumeyanune k nsaanuio 2008 r.. TpeTbe U3faHMe crioBaps Gbino ony6nmkoBaHo B 2007 T. Kak

ISO/IEC Guide 99 "MexayHapoaHbIi cnosapb o metponorn. OCHOBHbIE 1 0BLLME MOHATUS N CBA3aHHbIE C
HUMU TepMuHbl (VIM)".

The abbreviation of the title of this vocabulary is VIM.

Mpumeyanme 1 - OnpegeneHvss TEPMUHOB, MPUBEOEHHbIX B NpUIoxeHun B, B3aTbl 13
nepecMOTPEHHOro aHrnmnnckoro Tekcta VIM B ero okoH4YaTeneHOW pegakumm nepeq onybrimkoBaHMeM.

Mpumevanne 2 - Btopoe wusgaHne VIM BbinyweHo MexayHapoaHoOW opraHu3aumen no
ctangaptnsaummn (MCO) oT umeHn cemu opraHmsauumin, yyactsosaslmx B pabote VICO/TAI 4 (rpynne
nogdepxkn paspabotkn VIM): MexagyHapogHoro 6Giopo mep u BecoB (MBMB), MexagyHapoaHomn
anekTpoTtexHudeckon kommcenn (MOK), MexayHapogHon denepauum knmHuyeckon xummn (MOKX), NCO,
MexayHapogHoro coto3a TeopeTudeckon u npuknagHon xumum (UKOMAK), MexgyHapogHoro cotosa
TeopeTmyeckon w npuknagHon dmsmm (MKOMAM), MexagyHapoaHoW opraHu3auumn 3akoHoAaTenbHOM
metponorun (MO3M).

Mpumeuarmne 3 - MNMepsoe nsganve VIM ony6rmkosaHo MCO B 1984 r. ot umenn MBMB, NCO, M3K u
MO3M.

[7] 1SO 3534-1:19933 | Statistics - Vocabulary and symbols - Part 1: Probability and general statistical
terms, International Organization for Standardization (Geneva, Switzerland)

3 Mpumedanne k napanHmio 2008 r.: ISO 3534-1:1993 oTmeHeH n 3ameHeH Ha ISO 3534-1:2006. Mpu

3TOM OblM  M3MeHeHbl (POPMYIMPOBKM psiga TepMUHOB U onpegerneHnn. 3a 6Gonee nogpobHOM
nHdopMaumen cnegyeT obpallaTtbCs K NOCneaHen pegakuumn MexayHapoaHoro cTaHgapTa.
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[9] ALLAN D.W. (1987), IEEE Trans. Instrum. Meas. IM-36, 646-654

[10] DIETRICH C.F. (1991), Uncertainty, calibration and probability, second edition, Adam-Hilger
(Bristol)

[11] MOLLER J.W. (1979), Nucl. Instrum. Meth. 163, 241-251
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1 MpumedvaHme k nsganuto 2008 r.: ISO Guide 35:1989 oTmeHeHO 1 3ameHeHo Ha ISO Guide 35:2006.

3a Gonee noapoGHOM WHopMaumen crnedyeT obpaliaTbCs K NocneaHei pedakuum MeayHapO4HOro
PYKOBOACTBA.

[20] BARKER T.B. (1985), Quality by experimental design, Marcel Dekker (New York, N.Y.)
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