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AHHOTAIMSA

CTaThsl TIOCBSIIIEHA PACCMOTPEHUIO aKTyaJdbHOMW IPOOJEeMBl B3aMMOCBS3M MAaTeMaTUYECKUX PE3yJbTaTOB M TEPMUHO-
JIOTUM B MeTpojioruu. Pa3o0paHbl pa3iuyHble MOAXOAbI K PEIICHMIO 3adauyd WACHTUGhWKAIUK U3MepsSeMOl BeJMYUHBI:
MeTtonoM MoHTe-Kapno, KoMMmo3uimeir morpenrHocTeid BEIMMCICHU W TTOTPEITHOCTEM, MOJYYCHHBIX TPU TPaayupoOBKe
npubopa; KOMIIO3UIMEN TOTPenTHOCTE HeaaeKBaTHOCTH.

PaccmaTtpuBaeTrcs uctopust (hOpMUPOBAHMST MOHATUS “U3MepeHus”. YKa3bIBaeTcsl Ha pasjidyue BUIOB M3MEPEHMI
W HAaMEHOBAaHW BBIYMCIUTEBHBIX OIepalrnid.

[TpoaHanu3upoBaHbl MOHATUS “HOBEPUTEIbHBIN MHTEPBAI” U “YpOBEHb JOBEpUS”, a TAKXKE OTJIUUMS UX YIIOTPeOIeHUs
B MaTeMaTUYECKOM CTATUCTUKE M KOHLEIIIUUA HEOIpPEeAeICHHOCTH.

Pazoupaetcs moHsiTve nepMHULMATBHON HEOMpPEeneIeHHOCTH KaK Mepbl MOPOrOBOrO HECOOTBETCTBUSI MOJCIM U O0b-
eKTa M3MEpEeHMSI.

PaccmaTpuBatoTcsi 0COOEHHOCTH pa3MYHbIX KOHIIETIIUI BEPOSTHOCTH: KOMOMHATOPHO-aKCMOMATUYECKOM KOHIEIINT
MyaBpa—Jlamnnaca; yactorHoit koHuenuuu [lyaccona—Mmu3seca; cyObekTUBHONM KoHuenuuu bepHymin—beiieca; nntepmno-
JImMoHHON KoHuenuu [aycca—®uimepa—Koamoroposa.

[MpoBomuTCcsl aHaMU3 pellleHus 3aJadyd KaauOPOBKM TEPMOMETpA IMPU MCIIOJB30BAaHMM PA3TUIHBIX MOJIENIei: MOoIeIn
B BUJIe HENIPEPBIBHOM (DYHKIIMU MOMPABOK; PErPECCOHHOM MOIEIM M MOIENH, IMTOJyYeHHON CTPYKTYPHO-TapaMeTpuIecKoit
UIEeHTU(UKAIIMEN TI0 KPUTEPUI0 MUHMMYMa CPEIHEro MOIYJsl MOTPEeIIHOCTU HeanekBaTHocTu MetomoMm K. fkoou. [ema-
€TCSl BBIBOJI O HECOOTBETCTBUU PE3YJIbTATOB KAJMOPOBKH 10 “PyKOBOACTBY O BBIpaK€HWM HEOIPENeIEHHOCTH M3MepeHui”

m1aBHOM 1eau 3akoHa “O0 obecrieyeHUM €AMHCTBA M3MEpPEeHUi”.
CraBuUTCSI 3aJa4a O HEOOXOIMMOCTH IEPECTPOMKM TOKYMEHTOB TOCYHAapCTBEHHOU CHUCTEMBI OOCECIIeYeHUs eIMHCTBA

U3MEPEHUN 1 TOCTUXKEHUSA UX TAPMOHU3ALMU.

KinroueBbie ciioBa: M3MepeHUsl; BbIUMCIECHUS; KOMILJIEKC TEOPEM TOJEPAHTHOCTH; HEaaeKBaTHOCTb MOJEEH.
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BBenenne

B 2016 romy B pyopuke “I'oBoprM Ha OJHOM
s3bIKe” XypHaia “IJaBHBI MeTpoJsior” TMOSIBUIICS
nepeBon [1] crateu 2007 roma Y. Bpnwmxa, P. Auo6-
kepa u B. Bérepa “Dpomonust dunocopun m Tpak-
TOBKU TIOHATUS u3zmepenue”. B Poccum B muckyc-
cusix Mo Guide to the Expression of Uncertainty in
Measurement (GUM) [2] ¢punocodusi MHTEpIpeTalun
0a30BBEIX TEPMUHOB METPOJOTMM HUKOIIA TaK IIOMI-
pobHO He obcyxnanach. Bompoc ke, 3aueM HyXeH
MMEHHO cefidyac 3TOT MEePEeBOMI, PEIaKTOpP KOTOPOTO
U3BECTEH IepeBojaMu Oosee “CBeXUX”’ TOKYMEHTOB
B cBsa3u ¢ GUM, ocranca 6e3 oTBera.

C Boabpranrom Bérepom aBTOp MO3HAKOMUJICS
Ha MeXIyHapoaHbiX ceMuHapax Bo BHMHWUM umeHu
JI.. MenneneeBa, U ofiHa U3 MPUUYMH MOSIBICHUS Te-
peBoga [1] BcmomHMmiach cpasy. Ha atux cemmHapax
B 2002—2009 rr. 06CyXkIanacb OCHOBHAasI U3MEPUTEIb-
Hasg 3agadya GUM — ugeHTU(UKALUS BEJIUYUHBI Y
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KaK 3alaHHOW (bYHKIIMH TI0 TIOBTOPHBIM M3MEPEHUSIM
apryMeHTOB:

Y= F X, Xy, X). (1)

M. Kokc (HauuonanbHasg ¢usnueckass Jiabo-
patopust Benukobputanuu), B. Bérep u b. 3ubept
(PuU3MKO-TEXHUUECKMA WHCTUTYT, ['epMaHmst) pac-
CMaTpUBAJIM pEIICHUE 3TOW 3amayd I MaTeMaTH-
yeckoro oxumanuss M{Y} merogom MonHTte-Kapno
cornacHo IIpunoxenuio 1 kx GUM [3], mpobiemoit
MPUMEHUMOCTH KOTOPOTO A0 CUX TOP SIBJISIETCSI BHIOOD
Buna PDF mepemennbix X, X,,..., XQ. Jlpyroe MHeHUE
Boickazan ['. H. Cononuenko (Cankr-IletepOyprckuii
TOCYIapCTBEHHBIN ITOJUTEXHUICCKUI YHUBEPCUTET):
“TepMUH HeonpedeneHHOCMb U3MEPEHULl U €TO TpUMe-
HEHME He COrjlacyeTcsl MeXIy pa3HOOOpa3HBIMU MPU-
YMHAMU TIOSIBJICHUsI 3TOW HeompeaeseHHoCcTU. ExnH-
CTBeHHasi 00J1acTh aleKBaTHOTO MPUMEHEHUSI 3TOrO
TepMUHA — MHOTOKpAaTHBICE M3MEPEHUS TIPU KOJIH-
YeCTBEHHOM XMMMYECKOM aHanm3e. OOIas rmorpem-
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HOCTh aHaJIM3a MOXKET OBITh IOJydeHa KOMITO3UIINEH
MOTPEITHOCTEM BBIYMCICHUIN W ITOTPEIIHOCTEM, MOoJTy-
YeHHBIX TIpu rpaayupoBke npudopa”. B.I1. Ky3Henon
(BHUMMC, MockBa) yka3aj Ha HU30BITOYHOCTb IO-
Hatuiit GUM: “PDF wu3mepsieMoii BeTWYMHBI SIBIISI-
eTcsl 3epKajJbHbIM oTpaxeHuem PDF mnorpemHoctu
U3MEpPeHU, a XapaKTePUCTUKM TMOTPEITHOCTA U He-
OIpeNeNICHHOCTh M3MEPEHUII IT0 BTOPOMY ILIEHTPaIh-
HOMY MOMeHTy coBmanaiot”. Astop (MUDBU, Mo-
CKBa) MPEIOXKMI MaTeMaTHUECKMI arapar Teopuu
U3MEPUTETbHBIX 3a1a4 [4—7]: TeopeMbl O BEPOSITHOCTU
corjacusi, MOOyJbHOM KpuTepuu 1 kommnosuuuu PDF,
a Takxke MeTon MakcumyMma komnakTHoctu (MMK)
IJIST TIPOBEPKU TUTIOTE3, YTO IAjo perieHue 3amadn (1)
KOMITO3UIIVEH TTOTPEITHOCTH HeaaeKBAaTHOCTH (PYHK-
uuu F u npuBeneHHbIX K BeJduuuHe Y pacripenelne-
HUI morpeiHocTeit usmepennii X, X,..., XQ. Torna
Bepunr 3ubept u 3agBun: “Mamemamuueckas uacmo
eonpoca beccnopHa, HO Mbl 20MOBbl NOCNOPUMb NO Qu-
aocogpekum eonpocam”. JIMCKyccusl MpomoJDKuiach [6,
8], HO o dwrocodpuu neao He OOUUIO. A Ha CeMU-
Hape 2006 roma B GuMII-oIpoce 00 Yy3KOM MU IIMPO-
KOM CMBICJIC HEOIPEICICHHOCTH B M3MEPCHUSIX [9]
psii 3apyOekHbIX METPOJIOTOB COIIMCh C aBTOPOM
Bo MHeHuUu o poiu PDF B ouneHkax ToyHOCTH, HO
0e3 nperaneit, a nosxe VIM-3 [10] man npumevaHue,
nepemenmiee B PMI 29—2013 [11]: “VIM3 npenycma-
TPUBAET TaKXe TMPEACTaBIeHUE pe3yabTaTa U3MEPEHU N
IUIOTHOCTBIO pacrpeneneHus: BepostHocTell (PDF) Ha
MHOXKECTBE BO3MOXHBIX 3HAYCHUU M3MEpsIeMOI Be-
JIMYMHBL”.

Cratbs [9] o “HeomnmpeneleHHOCTU WU3MEPEHUS
B IIMPOKOM U y3KOM CMbICJIe”, oOpaTuBIlIas BHUMa-
HHE ¥ Ha HEKOPPEKTHOE TIPUMEHEHNE CTaTUCTUIECKIX
MeTogoB GUM B 3ajaye MOBEpKU CPENCTB UBMEPEHUIA
(CH), BBI3BajJa HEPBHYIO PEAKIIAIO ABYX OTCUYCCTBECH-
HBIX crneluanucToB mno BHeapeHuio GUM, He yua-
cTBOBaBIINX B Oaui-onpoce [12]: 8 PMI 29—99 mos-
Buinch M3ameHeHus1, 3akoHuYuBIIMecs BBeaeHrueM PMT
29-2013 ¢ ymameHueM “CTaTUCTUYECKUX  TEPMUHOB
U nyTaHHbIM ¢ Touku 3peHus [OCT P 50779.10—2000
[13] “yrounenunem” TepmuHa “CKO”.

IlepeBon [1] moaTBepAWMSl HaMepeHUeE 3araJHbIX
KOJIJIET BCe-TaKW TMOCIMOPUTh MO (PUIOCOPCKUM BO-
ImpocaM pa3padaTbIBaBIICHCS ToTda 3-U pemakiuu
cinoBapst VIM3 [10].

B crathe [1] oTMeuyeHO, 4TO “HanMyue pa3HBIX
MOIXOMOB K OIpeleeHUI0 H3MEPEHUsl 3a4acTylo
IIPUBOIMUT K WMCITOJb30BAaHUIO OTHOTO M TOTO XK€ Tep-
MMHa IJI1 0003HAaYeHMsT pa3HbIx MoHATui”. Ho emre
B 1990-e rombr B.A. Ky3uenoB (MockoBckuii uH-
CTUTYT 3JCKTPOHWUKUA W MaTeMaTUKU) B CBSI3U C T. H.
“M3MEepEeHUSMH, B KOTOPBIX BBIUMUCICHUS MTPUPABHEHBI
K 9KCIICPUMEHTAIbHOMY TTOJIyUCHUIO 3HAUCHUIT BEIIH-
yuH”, 3aMeTud: “Mbt nepecmaau nonumams, 4mo ma-
Koe uszmepenue”.

Kaszyc ycrpanen P 50.2.004—2000 [4] Ha ocHOBe
HOpPMBI PYCCKOTO sI3bIKa [14]: “3amaua — maTeMaTu-

YeCKHUII BOMPOC, Ui pa3pelIeHUus] KOTOPOro Tpeoy-
eTCsT TTyTeM BBIYMCIIEHU HAWTH KaKue-H. BeJTUIUHBI
(Mmat.). Apucpmemuueckas, areebpauyeckas 3. 3adava Ha
npasuno npoueHmog”. 3amava, JUIS pelIeHusi KOTOpOu
JAaHHBIC TIOJyYalOT IMyTEeM HW3MEpeHMIt, oIlpeneieHa
TEPMUHOM “U3MepuUTeIbHas 3agada”, a Ha3BaHUs
MeTonoB ee peuieHus cormacHo TOCT 8.061—80 [15]
OBUTU PACIPOCTPAHEHBI HA BCE APYTrUe “U3MEPEeHUs”,
“pe3ynbTaThl” KOTOPBIX MOJYYaduCh IMMYTEM BbIUMCIIE-
Huii. B [4] BBegeH U TepMUH “TIOTPEITHOCTh HEameK-
BaTHOCTU MaTeMaTUYeCKOW MOAeJM o0beKTa”.

OmHako OO CUX IOp MHOTHME METPOJIOTM Ha BO-
Mpoc, Kakue vl 3Haeme 8UObl U3MepeHUll, HE 3aTyMbl-
Basich, oTBevaloT: “IIpsiMble, KOCBEHHBIE, COBMECTHBIC
U COBOKYMHBbIE!”

Buo uzmepenus oripenensieT He CIocod 00padboTKu
nokazaHuii CH, korma coOCTBEHHO U3MEpEHUE YXkKe
OKOHYEHO, a poa (U3UYECKOM BeaudyuHbl [16], 4ro
B 1noJiHOi Mepe oTHocuTcs Kk VIM-3 [10]. M npobJe-
Ma OTHIOIb HE B (uiaocobun.

ITepesonst GUM u ISO 5725 HekoTOopble Bemy-
LK€ METPOJIOTY BOCIIPUHSUIM KaK HOBBIN 3Tam pa3BU-
THSI METPOJIOTHH, HayaB BHEAPATH “HEONPEACICHHOCTh
B OTEYECTBEHHbIE WU3MEpPEeHUsI” U PaCIpOCTPaHSIThH
“Ipe3nOHHOCTh U3MEPeHNs” Ha BCIO METPOJIOTHIO,
XOTs1 OOJBIIMHCTBO HOPMATUBHBIX TOKyMeHTOoB I'CU
MO-TIPEKHEMY OTIEPUPYET HO0PEUtHOCbIO N UCIUHHBIM
3HAYEHUEM.

Hcropnyeckue noapooHOCTH

OCHOBOIT aHTMYHOI METPOJIOTUU OBbLIa aKCHOMa-
TUKa cKansipHoii BenuuuHbl EBmoxkca—EBximma [17],
a y4eHHe O 4YHCIaX KaK MHCTHYECKON CYIIHOCTHU
Beuleli ocHoBan Iludarop, OTKpbIBLUIMI HecoU3Me-
pPUMBIC OTPE3KU: pe3yabmamol UMEpPeHUull blpadcarom
DAYUOHANLHBIMU OpOOAMU, A Pe3yAbmambl GblYUCACHULL
noayuarom ¢ 000l 3a0aHHoi mouHocmoio (TIPUHIIAIT
ITudaropa). Oto ObLIa mepBas duiaocodcekasi KOH-
cTaTalus pa3Indusl U3MEPEHUI 1 BHIYUCICHUI: Yucen
6 npupode (B peallbHOM) Hem, OHU — NPOOYKN CO3HAHUSL
(upeanbHOE).

Otkpeitve [ludaropa BbI3BAJIO MEPBBIA B UCTO-
PUM MaTeMaTUKU KPU3KUC, a TIOHITUE ACHCTBUTEIHHOTO
yuciaa M. HeotoH nan Tonbko B 1707 romy: “Yucno
€CTb HE CTOJIbKO COBOKYITHOCTb HECKOJbKUX €IMHUIIL,
CKOJIBKO OTBJICYCHHOE OTHOIICHNE KaKoli-HUOYIb
BEJIMYUHBI K APYrof, ONHOPOIHOW C HEW U INPUHAI-
Toii 3a emuuuuy”’. B 1768 romy JI. Diinep yTouHWMI:
“Ilpu onpedenenuu VAN uzmepeHuu BEIUUYUH BCSIKOTO
pola ycTaHAaBIMBAETCS HEKOTOpasi M3BECTHAS BEJIMIM-
Ha 2TOTO Xe poja, UMeHyemasl Mepoil WU eduHuyeil
U 3a8UcAWas UCKAIOHYUMENbHO OM HAUle20 Npou3eona’”.

CornacHo mpuHOuny HelotoHna—Jdiinepa: “@u-
3uyecKuil pasmep mepvl eOUHUYb UBMEDeHUs C e€ HO-
MUHANLHBIM 3HAYEHUEeM He C843aH, HO A6AAemcs Heoms-
emaembim”. DTO 3HAYUT, UTO 3HAUYECHUST (PUBMUYECKUX
BEJIMYMH U UX “UCTUHHBIE 3HAYEHUS” YCJIOBHBI.
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PasBuTtme MaTeMaTWKM TIpUBEIO K IIOHSITHIO
“anredpanyeckoil cucteMbl (MOJEIN) — MHOXKECTBa
C omepalMsSIMM Haa 3JeMEHTAaMH M OTHOIICHUSIMU
MEXIy HUMU WA 0moOpajceHusmu, KOTOpble MOTYT
OBITh “M30MOP(MU3MOM, COXPaAHSIOIIMM B alredpaun-
YeCKUX CHCTEMaX CBOMCTBO OAWHAKOBOCTU CTPOCHUS
MHOXECTB, 0e3pa3inuyHoe K TPUPOJEe DJIEMEHTOB”,
WK “TOMOMOP(U3MOM, COXPAHSAIOIIUM B ajredpau-
YeCcKMX CUCTeMax elle W omnepauuu”. JIas mMeTposio-
' 0a30BBIM TIOHSATHEM SIBJISICTCSI CKAASAPHAS 6eAl-
YuHa — mamemamuveckKdas Mooeab, HOOMHOICECHBO
delicmeumenvHuiX 4ucean, COOMeemcmeyrujee ¢ onpe-
deneHHoll NOAHOMOU anreedpauyveckoll cucmeme MHONCe-
cmeéa Oeticmeumenvhvix uucen”. OUNIECKYIO BeJIU-
YUHY KaK MaTeMaTUUYeCKYl0 MOJE]b MPEeaCTaBIsSIOT
pacripenesieHMeM BO3MOKHBIX 3HAaYeHUM, (PYHKIIUEH,
(GYHKIIMOHAJIOM WJIM OIePaTOPOM B OTHOIICHUU IPY-
rux (usmyeckux BeanduH. B ypaBHenuu (1) Buaa
y = x moaenbto Y asnsgercs PDF Bo3MoXHbBbIX 3Ha-
yenuii X. CornacHo [4]: “mamemamuueckas mooenw
00veKma u3mepeHuil — (Popma GulpadceHUss Ces3U Melc-
0y @u3uueckumu u pacuemHuIMU BeAUHUHAMU, XAPAK-
mepusyouumu ceoiicmea obsexma uzmeperuit”. Takou
(opmoii aBngOTCA QYHKUMU KaK XapaKTepUCTUKU
TTOJIOKEHMsI, TOIOJTHeHHBIE XapaKTepUCTUKOM pac-
CesTHUS — KOMITO3UIIMEl WM CBEPTKOM pacrpene-
JIEHUI apryMEHTOB.

Axcuomatuky EBaokca—EBkiaupa “cuctembl
NEVCTBUTENIbHBIX YUCEJ CO CBOMCTBAMU EIUHCTBEH-
HOCTH, TIOPSIIKA, CJIOKEHWSI, YMHOXEHUS, CyIIe-
crBoBaHust 0 u 1” 3amkHyna B 1874 rogy akcuoma
HenpepbiBHOCTU P. Jlenexunna. Ha noanome coort-
BETCTBUS CKAJISIPHOW BEJIUYUHBI 3TOM aKCUOMATUKE
OCHOBaHa KiacCH(dUKAIUS IIKaJd U3MEpPEeHU, KOTO-
pble SIBISIIOTCS He “ymopsiioyeHHbIM HabOpoM 3Ha-
YeHUI BEIMYWH TAaHHOTO POAa, MCIOJIb3YEeMBIM IIJIs
paHXXUPOBAHUS B COOTBETCTBUU C pa3mepom BEITMINH
sToro poma” [11], a cucremoil M30MOPGHBIX MHO-
JKECTB: peaJlbHOTO — pa3MepoB 00pa3loB JaHHOTO
poma, M HWACaTbHOIO — WMEHOBaHHBIX 4ucena. Co-
riacHo [18]: “2.1.1. lkana usMepeHuit — oTobpa-
JKEHME MHOXECTBa Pa3IMYHBIX IPOSIBICHUN KOJIU-
YEeCTBEHHOTI'O WJIM Ka4eCTBEHHOTO CBOMCTBA Ha IIPU-
HSTOE TIO COMIAIIEHUIO YIOPSAOUYeHHOE MHOXKECTBO
YHUCea WIN APYTYI0 CUCTEMY JOTHMYECKU CBSI3aHHBIX
3HakKoB”. B MeTpuueckom cilyyae aKCMOMATUKY J0-
ITOJTHSIET BBIOOP (PU3MUECKOTO pa3zMepa mepvl eOUuHULb
no HeloToHy—3diinepy.

B 10 xe Bpemst B VIM-3 [10] ciioBa mepa B ompe-
NIEJICHUSIX TEPMUHOB usMepenue M wkaia HeT. bonee
toro (!): “1.9. Enuanna m3aMepeHusi, eIMHUIIA — Oeli-
CMBUMeNbHas CKAAAPHASA 68eAuyuHa, OTIpeJe/ieHHas
1 TpUHATas MO COoTIalleHUuo”.

BoiBon A. Jlebera o Tom, 4TO “eeomempuueckoe
uzmepenue Ha4uHaemcs Kak @uauueckuil npouyecc, HO
3aeepuieHue e2o0 umeem Xxapakmep memaguauveckui”
nonnpaBui A.H. Koamoropos: “Cucrema akcuowm,
JIeXallnX B OCHOBE T'COMETPUM, SIBIISIETCS 3ameda-

TeJbHBIM, KOHIICHTPUPOBAHHBIM BhIpaXXeHUEM HAITHX
YCUJIWIA, HaNpaBJIEHHBIX K TMO3HAHUIO NEUCTBUTEIb-
HocTn”. SI3BIKY 4Mcesl IJIsE ONMCaHUsS OOBEKTUBHON
peaJbHOCTHU ellle HaJo YUYMUThCS, Onupasch Ha hU3n-
YECKUU CMBICIT MATEMATUYECKUX NTEUCTBUIN C BEJIUYU-
Hamu. A “3agauka Kojamoroposa” o 2-x yemomaHax
u % apOy3a nmana mpuHuun Jlebera—Konmoropona:
Hsmepenue nauunaemesa kax gusuueckuii npoyecc 6 pe-
anbHOM U 3agepuiaemcs 6 U0eaibHoM, a ONUcCAaHUe pe-
ANbHO20 MAMEMAamuKoi onpedensiem (u3u1ecKuil Cmblc
delicmeuil ¢ UMEHOBAHHbLIMU CKAASAPHLIMU BeAUHUHAMU.

®. Moctemtep n x. ThloKM Ha3Baaud MoOKa3a-
TEJIM HEONPEACJIEHHOCTH Pa3MBITBIMU TTOHITUSIMU,
BBEJIM TEPMHUH uHOukKauus (Mepa TIOJIOXCHUS WU
paccestHMSsT) M TOTPeOOBaJIM OT CTAaTUCTUKOB yyeTa
IIBYX OOCTOSITENBCTB: “HMHlurayus MOMKHA OTIUYATH-
Cs OT aHEKIOoTa TeM, YTO K yJacTUIO B HEll MOMYIIEHO
Kaxmoe HaOJIoAcHME; OHa JOJIKHA OBITh BBIpaxkeHa
TakKuM 00pa3oM, 4ToObI, TIO KpaliHeil Mepe, HEKOTO-
pble 13 TeX, KTO 3aMHTEepPecOoBaH B MpeaMeTe, MOIJIU
OCMBICTIUTh €€ MHTEePIpeTaluio”.

B 1980-e ronpl BcecorosHas auckKyccus mo Ipo-
OreMaM MaTeMaTUIECKOM CTaTHUCTHKM IO 3rumoir Ha-
yuHoro coBeta AH CCCP mno kubepHeTuke noasepria
KpUTHKe “HOopMalibHyI0 Teopuio”, a I1. B. HoBunkuii
3amMeTu: “OueHb 4YacTo JOBEPUTEIbHbBIE IMOTPELIHO-
CTU pPAaCCUMTHIBAIOT, BBOAS HUYEM HE OOOCHOBAHHOE
MIPEAIOJIOKEHNE O TOM, YTO BUJ 3aKOHA pacripeesie-
HUsI IOTPEITHOCTel OyaTo OBl TOUHO M3BecTeH. Takoi
TIpUeM SIBJISIETCS HEKOPPEKTHBIM BHE 3aBUCUMOCTU OT
TOrO, JOMYCKAeTCsl OH CO3HATEeJIbHO WJIM HEOCO3HAaH-
HO. PeanbHbIC 3aKOHBI pacpeaeIeHUs TTOTPEITHOCTEH
BeCbMa pPa3HOOOPa3HbI M YACTO OYEHb ajieKyd OT HOP-
MaJIbHOTO”.

Ha BcecorosHyo 1ucKyccuio Mo CTaTUCTUYECKUM
MeToIaM CUJIbHOE BIMSHUE oOKasajl “KaTacTpodude-
ckuii heHomeH 1985—1986 romoB” kak GecripeneneHT-
HOE TT0 MacITabaM CMHXPOHHOE BOSHUKHOBEHUE Mac-
COBBIX OTKAa30B aBUALIMOHHO, paKeTHO-KOCMUYECKOI,
ANEPHO-3HEPTETUYECKOM U IPYTOM CIIOKHON TEXHUKH.
B 1985 romy tonpko B 34 KpymHbIX aBUakKatacTpodax
3a pyoexkom moru6no 1893 yengoBeka, a B IIEJIOM OT
OTKa30B aBuangBurareneit — 6osee 6000. 1986 rox oT-
MmeTuiicsa Katactpogoii Challenger, B3psiBoM Ha Yep-
HoObLTbCKON ADC, Katactpodoil Teroxonaa “AnMu-
pan HaxumoB”, TemioBbIM B3pbiBOM peakTopa AIlJI
K-314, cronknoBenuem AITJI CIIA Augusta u ATTJI
CCCP K-219. 3a tpu roga — 18 aBapuii pakeT-HOCH-
teneit CIHA n @pannum, 50 moxapos Ha AITJT CILA,
12 HapylIeHWI TepMETUYHOCTH KOHTYPOB PEaKTOPOB
u 7 moxapoB Ha AITJI CCCP. PaccinenoBanue mpuunH
(beHOMEHA BBISIBUJIO POJIb TIOTPEITHOCTEN M3MEpPEHMI
W BBIYUCJICHUI, TIPUBEIO K TMEPECMOTPY psida IOJIO-
JKEHUII METPOJIOTUM W BEPHYJIO TIOHSTUE U3MepeHue
K HOpMe pycckoro s3bika [14]: “UBMEPUTHb —
OnpenenuTs Kakol-H. MEpO BEJIMYUHY YEro-H.”, TIe
yee0-H. — 00beKT, mepa — CU, gesuuuna — orobdpa-
JKEeHUe U Pe3yJIbTar.
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O nepeBomax

Ilepeson GUM 06e3 KOMMEHTapueB Hay4YHOTO
pemakTopa BBI3BAJI AUCKYCCUIO, OTTOJIOCKU KOTOPOM
BCe elle OymopaxaT METPOJOTMYECKOe COOOIIECTBO.
IlepeBon ISO 5725 [19] Hay4yHBIN peaakToOp TMOSICHUI
Tak: “Ecnau pazoOpaTbecsi, TO HEONpeAeAeHHOCTb, aH-
IJIMICKOE CJI0BO uncertainty — 3TO Mpeyu3uoHHOCMb,
kotopast B TOCT P MCO 5725 MOTHOCTBIO pacKphI-
Ta. TONBKO HYXXKHO CMOTPETh — B KaKHX CIyYasix 4yTo.
B sTOM moKHBI 4eTKO pa3oOpartbcst metpojioru”. Ile-
peson Guide G1-104 [20] “pesromupoBan”: “7.2.3.
Ycranosnenusle GUM MeToObI OLIEHKU HeoIpeaeaeH-
HOCTM MPUMEHUMBI TIPU ONPENECHUN TOCTOBEPHBIX
3HAYCHUI HEOIpeneIeHHOCTH. Ecin m3MepurtenbHasI
GYHKUMS MCXOOHBIX BEJIWUYMH SIBISETCS JIMHEIHOI,
a pacrpenejieHue BEpOSTHOCTH IS 3HAUYCHUM 3TUX
BEJIMUMH SBJISIETCS pacmpeneicHreM [aycca, MeTOmBI
OLIEHKM HeoIpenesIeHHOCTH, npuBeneHHbie B GUM,
IMO3BOJISTIOT TIOJIYYUTh MaKCUMAaJIbHO TOUYHBIE pPE3Yilb-
TaThl OLICHKU HEONpeneIeHHOCTU u3MepeHuil. I1pak-
THYECKOEe MCIOJIb30BaHNE JaHHOTO METOIA BO3MOXHO
Jaxe B cllydyae HECOOJIOACHUSI YKa3aHHbBIX YCIOBUIA.
7.2.4. B HEKOTOPBIX CIyJasX MCITOIb30BaHNEC METOIOB
OLIEHKU HeOoIpeaesIeHHOCTH, TNpuBeneHHbIx B GUM,
He MPeACTaBISICTCSI BO3MOXHBIM, HAIIpUMEp, KOTaa: a)
u3MepuTesbHass QYHKIIMS He SBJsSeTCS JUHEWHOI; b)
pacripenesicHre BepOSITHOCTH IIJIsT 3HAYCHUI MCXOMHBIX
BEJTMYMH SBIISICTCSI aCUMMETPUYHBIM; C) HEOIpeaeIeH-
HOCTU BXOMHBIX BEJWYMH DPA3TNYaAIOTCS TI0 CTEICHU
BIMsIHUS; d) pacrpeneiicHUE BEPOSITHOCTH SIBIISICTCSI
MO0 aCMMMETPUYHBIM, JTMOO t-pacrmpeaeieHueM, HO
He pacmpeneneHueM [aycca. He Bcerma MoXHO TIpef-
BUIETh BO3HMKHOBEHUE MOMOOHBIX MpodiaeM”.

CkaxeM TIpSIMO: HHKOTZA.

B 2002 ronmy VYuenniii coser BHUUWM umenn
J1. . MeHneneeBa Npu3Hal OLIMOOYHBIMU CTpPEMJIE-
HUs B Yyroay HaAyMaHHOW TapMOHUW3ALNU CY3UTh 0O-
raTble BO3MOXHOCTH PYCCKOTO SI3bIKA, TIO3BOJISIOIIETO
IIJIST OIHOTO aHTJIOSI3BIYHOTO TepMUHA UMETh Pa3jInd-
HbIC 3HAUCHUS, OTPAKAIOIINE PeaIbHO CYIICCTBYIOIINE
0COOCHHOCTM KOHKPETHOIO TOHSTHSI. Ho mepeBomsbl
Guides HeKOTOpble BOCHPUHMMAIOT KakK IIOCJeIHEee
CJIOBO HayKH.

YTo Xe 3TO Ha caMoOM JeJie, ObUIO IIOHSTO HE
cpasy [21].

TepMuHBI — JBOMHUKH U KaTaxpe3bl

IlepeBon [1] mpomoJKu LIETIOUKY Ka3yCcoB, He-
CMOTpSI Ha ynmoMMHaHue “(yHIaMeHTaJbHBIX MOHSI-
THUI, UCTIOJIB3YEeMBIX B OOJBITMHCTBE ITOAXOIO0B (eCiIm
He BO BCeX) K OIpeleSeHUI0 U OIMUCAHUI0 U3Mepe-
Hus”. Ho BepHemcs K rnaBHOI mpobiieme VIM-3.

Cornacno GUM [2]: “0.4..maeanbHblii MeTOH
OLICHMBAaHUS U BBIPAXECHUST HEOIPEISICHHOCTU W3-
MepeHUs HOJIKEH IIPEIOCTaBIISITh BO3MOXKHOCTH yKa-
3aTh TaKOW MHTEPBaJ, B YACTHOCTU, KOTOPBIA ObLIT ObI
IEeUCTBUTEIBLHO OJU30K K 008epumenbHOMY UHMEPBALy

C 3agaHHBIM YypoBHeM moBepusi”. Ho ompenemeHust
TEPMUHOB “IOBEPUTENIbHBIII UHTEPBaI” U “YypOBEHb
JIoBepus1” MaTeMaTUYECKOM CTAaTUCTUKU He COBITAJAlOT
C omnpenesIeHUsIMU MHTEpBajia OXBaTa U YPOBHSI JIOBe-
puss GUM [2]. B yem ke mMpuYMHBI 3TOro?

1. B GUM pmig uHTepBajoB OXBaTa MapaMeTpbl
“HOpMAaJIbHOTO 3aKoHa” — BBIOOPOYHBIC OILIEHKM,
a KBaHTWIM pacrpeneneHus [aycca 6epyTt kak adbco-
JIIOTHO TOYHBIE.

2. I1. 6.2.2: “...B HacTosieM Pykosodcmee nipuia-
rateJbHOe “IOBEPUTENbHBIN” MPUMEHUTEIBHO K WH-
TepBajy, omnpeaenasieMoMy 4depe3 U, 1 K BEpPOSITHOCTHA
HaXOXIECHUST M3MepPSIeMOl BEJIMYMHBI BHYTPU 3TOTO
MHTepBajla He HUCIoab3yeTcsi. BmecTo “moBeputesb-
HOI BEpPOSITHOCTU™ WCIIOJB3YETCS TEPMUH “YPOBEHb
noBepus”. U moHUMaeTCsl KakK TapameTp, XapaKTepU-
3YIOIIMIA WHTEpBaJ, B KOTOPBIN IOMAamaeT pe3yibTaT
M3MEPEeHUS] U KOTOPBIA COAEPKUT OONBIIYIO YacTb p
pacnpenenieHus BEpOSITHOCTEN, CBI3aHHOIO C Pe3yJib-
TaTOM HU3MEPEHHUSI U €ro CyMMAapHOW CTaHIapTHOM
HeollpeaeJeHHOCThIo. [Ipu 3ToM p SBISIeTCs 6epo-
SAMHOCMbIO 0X8ama WIU yposHem 008epus IJIsI 3TOTO
uHtepBana”. M cormacHo m. 0.4 MeTon OLIEHWBAHUS
HeonpeneieHHocTH GUM upeasbHbIM He sIBisieTcs!

3. B maremaTuke ypoBeHb IOBEpPHS — HIDKHSIS
rpaHUlIa IOBEPUTENIbHOM BeposiTHOCTH, a [Ipumeva-
Hue 1 K Tepmuny “2.3.5. PacmmpeHHas HeolpeaeaeH-
HocTh” [10]: “IHonto pacmpeneneHusi, 0XBaTbIBAEMYIO
MHTEPBAJIOM, MOXHO pacCMaTpMBaTh KaK BEPOSITHOCTh
oxBaTa WIM ypOBEHb IOBEPUS I JAHHOTO WHTEp-
Bajia” MOMUEPKHYJO HEUYETKOCTb OIpeNeeHUs: pedb
unetr o PDF Benuuunsl u PDF oueHku mapamerpa
aroii ke PDF. A Tlpumeuanue 2 pgo6Gasiset: “Yro-
OBbI COITOCTAaBUTHh WHTEPBAIy, PAaCCUMTAHHOMY depe3
pacIIMPEHHYI0 HEONpPeaeJeHHOCTb, HEKOTOpOE 3Ha-
YeHHE YPOBHSI IOBEepHsI, HEOOXOMMMO clejaTh B SIB-
HOM WJIM HESIBHOM BHJE TpeanojioxkeHue o dopme
pacripeficicHNS... YPOBEHb IOBEpPHSI, ITOCTaBICHHBIN
B COOTBETCTBHE 3TOMY WHTEpBaly, MOXET OBITb W3-
BECTEH TOJIbLKO B TOW Me€pe, B KOTOPOUW OIIpaBIaHO
clenaHHOEe TIpeArojoxeHue o GopMe pacrpenese-
Hus”. U, HakoHew, cornmacHo m. 6.2.3 [2]: “OnnHako
HY>KHO TakKe TpU3HATh, YTO B OOJILIIMHCTBE CITy-
yaeB ypOBEHb JOBepusi p (OCOOEHHO IS 3HAYCHMIA
p, onu3kux K 1) Oymer ckopee HeompeneJeHHBIM He
TOJIbKO M3-32 OTPAaHUYEHHOTO 3HAHUS paclpeneaeHus
BEPOSTHOCTEM, XapaKTepu3yeMbIX y U u (y) (0COOEHHO
B KpailHUX 00JIacTsIX), HO TakKe M3-3a HeolpeneaeH-
HOCTH caMoit u (y)”.

4. T1. 6.3.2: “B uneane XoTeaoch ObI ... BHIOpATh
KOHKpPETHOEe 3HaueHMe Ko3(hUIIMeHTa oxBaTa k, KOTO-
poe obecrieunBasio Obl HTEpBan Y=y £ U=y * ku (y),
COOTBETCTBYIOIIIMIT BEIOpAHHOMY YPOBHIO JIOBEpHsI, Ta-
KoMy Kak 95 win 99 %; paBHBIM 00pa3oM, IS 3aaH-
HOro 3Ha4YeHMsI kK XOTeJOoCh Obl MMETh BO3MOXKHOCTH
YETKO YKa3aTh YPOBEHBb JOBEpHUsI, CBSI3AHHBIA C 3TUM
uHTepBajgoM. OmHAKO 3TO HEJEerKO OCYIIECTBUTb Ha
MMPAaKTHUKE, TOCKOJIBKY 3TO TPeOyeT ITOJTHOTO 3HAHMS
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pacripeneieHUsT BEpOSITHOCTEH, XapaKTepu3yeMoro pe-
3yJIbTAaTOM M3MEPEHUST ¥ U €ro CyMMapHOW HeoIllpe-
JENEHHOCTBIO u (y). XOTA 5TH NapaMeTpbl O0JIafaioT
0OJIBbIIION 3HAYMMOCTBIO, CaMU TIO0 cebe OHM HemoCcTa-
TOYHBI [UISI TOTO, YTOOBI YCTAHOBUTH MHTEPBAJIbI, UME-
JOIlFie TOYHO M3BECTHBIC YPOBHU TOBEPUS”.

I1.G.1.2: “B OONBIIMHCTBE CJy4yaeB HE MMeEET
CMBICJIAa pa3IMyaTh WHTEPBAJ C YPOBHEM HTOBEPHUS
95 % u uHTEepBaj ¢ ypoBHeM noBepus 94 % wiu 96 %.
OCOOCHHO TPYOHO ITOJYYUTH OOOCHOBAHHBIC OILIEHKU
MHTEPBAJIOB C YpOBHsSIMU noBepus 99 % u Bbille,
IMOCKOJIBKY 3TO TpeOyeT meTalbHOW WH(hOpMaILNU
0 “xBocTax” pacripeiejeHus] BXOAHBIX BEIUYUH, KO-
Topast OOBIYHO HEJOCTyIHA”.

5. B GUM HeT KOJIMYECTBEHHOrO OMpeaeaeHMs
nedUHULMANBHON HeonpeaeaeHHOCTU. XOTd “Bcer-
Jla CyIIEeCTBYET TIOPOTOBOE€ HECOOTBETCTBUE MOJIEU
1 00bEKTa U3MEPEHMSI, KOTOPOE SIBJISIETCS MPUUYMHOMN
Ie(UHUILINAJIBHOM HEOMpPeIeICHHOCTH HU3MepseMOoit
BeauuuHbl. Korma neduHUIIMaIbHAs HeoTpeaesieH-
HOCTh, KOTOpasl CBsI3aHA C M3MepSIeMOU BEJIWIUHOIA,
CUMUTAETCS TMPEHEOPEeXUMO Majoii MO CPaBHEHUIO
C OCTaJIbHBIMHU COCTaBJISTFOIIIUMU HEONPEIeICHHOCTH
U3MEepEeHUl, u3MepsieMasl BeJIMUMHA MOXET paccma-
TPUBAThCS KaK MMEIOIast “Io CYTHM eIMHCTBEHHOE”
WCTUHHOE 3HauyeHue” [2].

Tem He Menee, commacHo PMIT 29-2013 [I11]:
“5.44. lebuHuuuvaipbHasi HEOMpPeAeJeHHOCTh — CO-
CTaBJISIIOINIAS HEOIPEACICHHOCTA WU3MEPEHUM, SIBIIS-
folasicsa pe3yJIbTaTOM OTPAaHWYECHHON IeTaIn3alniu
B OIpEACICHUU U3MEpPSIeMON BEIUYUHBI.

Ipumeuanus: 1. JepuHuIIMaTbHAsS HEOTIPEAECICH-
HOCTb €CTh MPaKTUYECKUI MUHMMYM HEOIpeaesIeHHO-
CTU U3MEPEHUU npu a000M usmepeHuu TaHHOU BEJIM-
yuHbI. 2. JItoboe M3MeHeHMe AeTalu3alluyd B ompene-
JICHUM BEJIWYWHBI BedeT K IPYroil merHUIINATIbHON
HeomnpeneIeHHOCTU .

Tonbko HEM3BECTHO K Kakoii, HO corjlacHo D.5.1
[2]: “B TO BpeMs KaK TOYHbIE 3HAYEHUSI COCTaBJISIIO-
IIUX TTOTPEITHOCTU pe3yiabTaTa M3MEPEHUS HEU3BECT-
HBl U HETIO3HABAEMbI, HEOnpedeseHHOCmU, CBSI3aHHbBIC
CO CIlydaliHBIMM U CUCTeMaTH4YeCKMMHU 3ddekramu,
KOTOpBIE TIPUBOMASAT K ITOTPEITHOCTH, MOTYT OBITH OIle-
HEeHBbI”.

TaitHa “HeomnpeneneHHOCTU 1700020 U3MEPEHUS”
B “Ipyroii netaquM3aluu’ IMpeBpaTUIa HEOIpene/IeH-
HOCTh M3MEPEHMS TOXE B HEM3BECTHYIO M HEITO3HAH-
HYIO BEJIWYUHY!

6. Paspaborunkyn GUM HEOCTOPOXHO YIIOMSIHY-
JIM, 4TO “HeonpedeneHHocmu MOTYT ObITh OLIEHEHBI”.
Ho Benb TOYHO Tak >Xe MOTYT ObITb OLIEHEHBI U KO-
epeuwiHocmu, TaKk Kak peajbHO MCTOYHUKU (POpMUPO-
BaHUS “OIOIKETOB” OINHU U TE KeE.

A BoIlpoc 00 MCTOYHUKAX NAHHBIX B (hPU3NKE —
BOTpoc 0 Habmomaemoctu [22]:

“HABJITOOAEMAA (u3mepumast, unu dusnde-
cKasl, BeJIMYMHA) B K8AHMOBOI MexaHuke — (DU3. BEIU-
4YMHa, YAOBJETBOpsIoLIas cien. TpedboBaHusM: 1) mwis

(bu3. cucTeM CyIIECTBYIOT COCTOSIHUSI, B KaXIOM M3
K-pBIX paccMaTpuBaeMasi BeJIMYMHA C TOCTOBEPHOCTHIO
MMeeT BIIOJIHE OMpeneICHHOE XapaKTepHOEe IS 9TOTO
COCTOSTHUsI 3HaueHue (cobcmeenHoe 3HaveHue NAHHOM
BEJIMYMHDI); 2) B pe3yJbTaTe U3MEPEHUs paccMaTpuBa-
€MOI BEJIMYMHBI B JTIOOOM MPOM3BOJBHOM COCTOSTHUU
¢u3. cucTeMbl MOJyJaeTcs OJHO U3 ee COOCTB. 3Have-
Huii. TpeboBaHue | npeacTasisieT coOOi yCI0BUE TO-
BTOPSIEMOCTHU M3MEpeHUsT (PU3. BEIUYUHBI 110 KpaliHei
Mepe IUIST HEeK-PhIX OIPEld. COCTOSHUI (PU3. CUCTEMBI.
M3 npuHIMNa cyneprno3ulMu COCTOSSHUI U TpeboBa-
HUS 2, TIPeIbIBISIEMOro (pU3. BSIMINHE, CICAYET, UTO
J11000e (u3. cOCTOSIHUE CUCTEMbI MOXET ObITh Mpea-
CTaBJICHO B BUIC CYNECPIIO3UIINM COOCTB. COCTOSIHUIA
(u3. BEJIUMYUHBI, T. €. COOCTB. COCTOSIHUSI OOpa3yioT
MTOJIHYIO CUCTEMY BEKTOPOB COCTOSTHUS”.
“HABJIIOHJAEMBIX AJITEBPA — MHOXecTBO
HabMogaeMbIX (U3. CUCTEMBI, HaAEIEeHHOE CTPYKTY-
poil anreOpbl HaIl TOJIeM KOMIUIEKCHBIX 4ucen. Ha-
OmogaeMoii Ha3z. mo0yIo (U3. BEIWYUHY, 3HAUCHUS
KOTOPOM MOKHO HaiTU 3KCIIEPUMEHTAJIBLHO” .
Anredpa HaOJomaeMbIX — MaTeMaTuyecKash Mo-
IeTb 00beKTa M3MEpPEHMI, e COOCTBEHHBIC 3HAUCHUS
MOJIy4yaloT TOJbKO W3MEPEHUSIMU, a CYMNEepIO3uLIvs
CBsI3aHA C JIMHEWHOCTHIO ypaBHeHUS (1), co cBepT-
koii PDF aprymeHTOB U KOo3(hdULIMEeHTaMU BIWSIHUS.

O pazMyuM NMoaX0I0B

st HeonpedeaenHocmy BETVUYUHBI Y ypaBHEHMS
(1) B y3kOM M IIMPOKOM cMbIcie [9] pasnuuume 3a-
KJIIOYEHO B LEIW 33aJa4yu uaeHTudukanuu [4].

C onnoii croponsl, “C.3.2. Hannexaieit Mepoit
HEOMpeIeICHHOCTH pe3yIbTaTa MU3MEpPEeHUs SIBIISICTCS
He aucrepcus HaOJomaeMoll BeJIWYMHBI, a JUCIep-
CHSI CpeIHETO apru(MMETUIECKOTO IO BBIOOPKE HaOII0-
neHuii. HeobGxoauMo 4eTKO pasauyaTb AUCIIEPCUIO
CIyJaliHOM BEJIMUMHBI z W IHUCIIEPCHIO €€ CPEIHETO
apudmMeTrueckoro 3HaueHust z” [2]. B GUM Bce He-
OIPEIeICHHOCT! CBSI3aHBI CO BTOPHIMU MOMEHTaMU
PDF, a uenp 3amaum (1) — CKO cpenHero 3Haye-
Hus Y ¢ yuetom MmomenToB PDF X, X,,..., XQ. B sTtoMm
cMmbiciie nodxod GUM u seasemcs MOMEHMHbIM.

C npyroii CTOPOHBI, HEOIPEIACJICHHOCTh IOJHEe
OITMCHIBACTCS paclpedcICHUEM BepOSITHOCTEU [4].
Hns 3agaun (1) pe3yabTaT NMpeAacTaBIsieTcs KOMITO3U-
uMedl WM CBepTKOM A, = AF*AI*AZ*...*AQ. B I'OCT
8.009—84 [23] u MU 1317-2004 [24] oHa omnpeaeneHa
kak obobennmHenme PDF cocraBisgiomux m “mpume-
HEHME K COCTaBJISIOIIMM ITOTPEITHOCTA W3MEPECHUMA
HEKOTOpOro (yHKIIMOHAJIA, MO3BOJISIONIETO pPacCUM-
TaTh MOTPEIIHOCTh, OOYCIIOBJICHHYIO COBMECTHBIM BO3-
JeicTBUEM 3TUX cocTaBisionmx” [23]. B urtore aToT
noaxon opueHTupoBaH Ha PDF BenuuuHbl Y Kak Ha
komnosuuuio PDF X, X ..., XQ Mpu TIpeodpa3oBaHUM
F, 1. e. aBsIeTCSI KOMITO3UIITMOHHBIM.

IIpaBoa, TEpPMHMHOB KoMHnO3UUus W CcBepmMKda
B 'OCT P 50779.10—2000 [13] Her. MoOMEHTHBINI
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Ke TIOAXOHd OTpaBmaH TpeMms IyHKTamu Ilpuiaoxe-
nus G [2].

1.4. Ecnu M3BeCTHBI paclipelesIeHUsT BEPOSITHO-
CTeil BXOAHBIX BenWuuH X, X,,..., X [ux maTemaTu-
YecKMe OXMIAHUS, TUCIIEPCHU, a TakKXkKe, €CIM 3TU
BEJIMYMHBI HE SIBJISIIOTCSI HOPMaJIbHBIMU, MOMEHTBI
BBICIIIMX TTOPSIIKOB|, OT KOTOPBIX 3aBUCUT U3MepsieMast
BennuuHa Y, U ecnu Y aBisieTcs MTUHEHHOU QyHKIMen
BXOIHBIX BEJIMYUH, ...TO paclpeaejeHrue BepOsSITHOCTEN
Y MoxeT OBITh ITOJYYECHO CBEPTKOM pacIIpenciacHMi
BEPOSITHOCTEl BXONHBIX BEJMYMH. Takum o0pa3zom,
3HAYCHUS kp, o0pa3sylollre WHTEPBaJIbl C 3adaHHBIM
YPOBHEM JOBEPUS p, MOTYT ObITh PaCCUUTAHBI MO ITOU
CBEpTKE.

1.5. Ecnu dyHKIMOHaNIbHAS 3aBUCUMOCTD MEXIY
Y u BXOomHBIMM BeIWYMHAMM HEJIWHEHHA, U OTrpaHU-
YEeHUE WIeHAMM TePBOTO MOPSAKA Pa3loXEeHUS B P
Teiinopa 3Toii 3aBUCUMOCTM HE MOXKET paccMaTpu-
BaTbCs B KAueCTBE IOMYCTUMOTO MPUOIUXKEHUS, TO
pacripeiesiceH1ue BEPOSITHOCTEN HE SIBJISIETCS CBEPTKOU
pacmpeneeHi BXOTHBIX BEJIMYMH.

1.6. Ha mpakTuke mnpoleaypa CBEpPTKU IIpU pac-
yeTe MHTEPBAJIOB C 3aJaHHBIMU YPOBHSIMU ITOBEPUS
HE MCIMOJIb3YeTCSl WJIM MCIOJIb3yeTCsl KpaliHe penKo
IO CICAYIOIINM TIPUYMHAM: MapaMeTphl pacIpeaeie-
HUSI BXOAHON BEJIUYMHBI OOBIYHO HE W3BECTHBI TOY-
HO, a SIBJIIOTCS JIMIIb OLIEHKAMM; TPYTHO OXWIATh,
YTO YPOBEHb JAOBEPUS ISl JAHHOTO UHTEpPBajla MOXET
OBITh M3BECTEH C BBICOKOI TOYHOCTBIO; peaau3alius
STOW MPOLIEAYpPHl CJIOXHA C MaTeMaTUYeCKOW TOUYKU
3peHUs.

[Be TIepBBIC TIPUYWHBI ITOJTHOCTBIO OTHOCSITCS
U K “pacyeTaM HEONpPeAeJeHHOCTU, a MOCHEeIHsT —
npeyseandyeHue. B HenuHeliHol Moaenu (1) mpume-
HSIIOT KOMIIO3ULIMIO [5].

(0} pe€ajbHOM M HA€AJTbHOM

B KOMIMO3UIIMOHHOM TIOIXO/Ie METPOJIOTHS OTIpe-
JieJIeHa KaK HayKa O METOAAaX M CPEACTBAX OMUCAHMS
(buzuyeckoit peaITbHOCTM MaTeMaTUYeCKMMU MOJIEIsI-
MU. A LIeHTpaJIbHOM (PUI0CcO(hCKO TTPOodIeMOii METPO-
JIOTUM Bcerna Oblia npodjeMa “UCTUMHHOTO 3HAUYEHMS
¢usnueckoit BennuuHbl”. B ciaoBape [25] oHa pereHa
npocto: “2.5. UctuHHOe 3HauYeHue GU3NYeCKOl BelIn-
YUHBI — 3HauYeHUE (PU3MYECKON BEIMUYMHBI, KOTOPOE
HAIeaTbHBIM 00pa30M OTpaXkaJio OBl B KaUeCTBEHHOM
U KOJMYECTBEHHOM OTHOILEHUSIX COOTBETCTBYIOIILYIO
bu3MIeCKyI0 BETMUMHY.

Ipumeuanus: 1. DTO MOHITUE COOTHOCUTCS C MO-
HsATHEM aOCOJIIOTHOU UCTUHBI. AOCOJIIOTHAsl MCTUHA,
KakK M3BECTHO, IMO3HAETCS JIMIIb B pe3yibTare OecKo-
HEYHOTO Ipoliecca Mmo3HaHus. s KaKmoro MCTOpu-
YECKOTO 3Tara TMO3HAeTCs JINIIb OTHOCUTENIbHAsT MC-
tiHa. 2. McTuHHOE 3HaYeHue (U3UYECKON BETUYNHBI
TaKKe MOKET OBITH ITOJYYCHO TOJIBKO B PE3ysIbTaTe
0ECKOHEYHOro mpoliecca ¢ 0ECKOHEYHbIM COBEpILEH-
CTBOBAaHMEM METOIOB WM CPeACTB M3MepeHWil. s

KaXXIOTO YPOBHSI Pa3BUTHUSI M3MEPUTEIBHON TEeXHUKU
Mbl MOXEM 3HaTh TOJIbKO JEeHCTBUTENbHOE 3HAUYEHUE
GU3MUECKOl BEJIMUMHBI, KOTOPOE SIBJISIETCS aHAJIOIOM
MOHSTUS OTHOCUTEJIBHONM WMCTUHBI U TIPUMEHSIETCS
BMECTO MCTUHHOTO 3HAYCHUSI (DM3MUECKON BETUIMHBI.
IToHsiTME UCTUHHOTO 3HAYEeHUST (PU3NUYECKON BEIUUU-
HBl HEOOXOIMMO KaK TeopeTHYeckKasi OCHOBa TEOPHUU
W3MEpPEeHU, B YaCTHOCTU, TIPU PACKPBITUU TOHSTUS
“IOrpeIIHOCTh U3MEpPEeHUit”.

HedekT “TeopeTHuecKoll OCHOBBI” BBUOY OECKO-
HEYHOCTH “mpoliecca” odyeBuaeH. “MneanbHbIM obOpa-
30M B KQ4eCTBEHHOM U KOJMYECTBEHHOM OTHOIIICHM-
sIX” 11 onpenesieHus: “abCoMOTHON UCTUHBI” — TaB-
TOJIOTUSI. A 4TO Obl 3TO 3HAYMUJIO, OOBSICHEHMST HET.

®dwiocodckas Kateropusi “MCTUHA — BepHOE,
MpaBWJIbHOE OTPaXkKeHUE NEHCTBUTEIbHOCTU B MBIC-
JIU, KpUTEPHUEM KOTOPOTO B KOHEYHOM CUeTe SIBJISIETCS
npakTuka. XapaKTepuCcTUKa MCTMHHOCTA OTHOCHUTCS
MMEHHO K MBIC/ISIM, a He K caMUM BelllaM U Cpell-
CTBaM MX SI3BIKOBOTO BbIpaxkeHust” [26]. Benuunna
K€ Kak Monenb (udeanvHoe) OTOOpaxkaeT M3MEpUMOE
CBOICTBO (u3MyeckKoro oobekra (peasvroe). 'y oc-
HOBHOTO BoIpoca ¢uiaocoduu ABe CTOPOHBI, U 00-
CyXIaTh B CBSI3U CO cTaTbell [1] MMeEeT CMBICI TOJIbKO
THOCEOJIOTUYECKYIO, HAIPSIMYIO CBSI3aHHYIO C pasim-
YueM WM3MEPEHUI W BBIYMCICHUM.

Tepmuusr VIM3 [10], mo MHeHMIO ero paspa-
OOTYMKOB, COOTBETCTBYIOT MPUHLIUITY 3aMelleHUs,
YTO TIO3BOJISICT B JIFOOOM OIIpeAeIeHUM 3aMEHSITh
TepMUH €ro ornpenejeHuemM “0e3 BBEAEHUS MPOTUBO-
peunii UM KPYTrOBBIX ompeaeneHuii. B psige ompene-
JIEHU Heu30eXXHO MCIOJb30BaHUE “UCXOAHBIX MO-
HATUIL” — primitives, He TPeOYIOIIUX OIpeaeaeHus” .
B sT0ii cBSI3M paccMOTpUM 10 mapamM “BeJIMUYMHA =
CBOICTBO, 3HAUEHUE BEJIMYMHBI = YUCJIO, U3MEPEHUE
= JKCIIEpUMEHTAIbHOE ITOJIYyYCHNE 3HAUCHWI BEH-
YUHBI” primitives: ceoiicmeo, ocHoéa 041 CpasHeHUs
u pasmep [10].

CorjacHO TPUHIMIY 3aMEIIeHUsI U OIperaese-
Huto 1.1 [10], “ceoiicmeéo = eeauuuna”, HO “ocHosa
015 cpagHenus + Yuca0 = 3HaveHue 8eAUMUHbL = pasmep
seauyunbl” — cornacHo 1.19, a “usmepennoe 3nauenue
seauyuns, = oyernka” — cornacHo 2.10. Tak B VIM3
[10] ckpbITO KpyroBoe OMNpeneieHUE: 3HAa4eHue 6eau-
YUHbI paA3Mepa — OUeHKA KOAU4ecmea Yuciom. D10 —
CUHOHMMMYECKas Tpynma, v ISl UCKIIOUeHUs] KPyro-
BOTO OIpelesIeHUs CIeAyeT: “ceolicmeo # geauuuna’.
BenuunHbl He SIBISIIOTCS, a XapaKTepU3YIOT KOJIM4Ye-
CTBEHHOE TIPOSIBIIEHUE CBOMCTB [14]: “00BeKT [narT.
objectum — nipeamer| — 1. To, 4TO CyllecTByeT BHe
Hac M HEe3aBUCHUMO OT Hac, BHeIIHU Mup (puioc.)”.

CBoiicTBa OBIBAIOT HEPa3MEPHbIMU (Ka4yeCTBEHHbI-
MM) YU pa3MEPHBIMU (KOJIMYECTBEHHBIMU), OMHOPOIHBI-
MU U HeomHopoaHbiMU [11]. Hepa3smepHble cBoiicTBa
MPOSIBIISIIOTCS TOJBKO poaoM. Pom u (pusmyeckuit pas-
Mep pa3MEPHBIX CBOMCTB OOBEKTOB OIPEACIISIOT Cpas-
HeHuem C 00pa3llOBbIMU O0BEKTaMU (peasibHbIM), KOTO-
PBIM TIPUCBOCHO POIOBOE MMS M 3HAUYCHUE BEIMYMHBI
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(umeanmpHOE), — Mepamu. VI cornmacHO ompeneaeHUo
(2.40) [10], ocHosa Oas cpasrenus BO3TIABISIET uepap-
Xuw Kanrubposxku, TIPENCTaBIsAsl COOOUM 3manoH, KOTO-
polii o onpenenaeHuto (5.4) [10] He TpocTO nepauuHbLil
amanon, a cornacHo (3.6) [10] — mamepuanvrnas mepa.
Takum 00pa3oM, CBOMCTBO OOBEKTa peajibHO, a “Be-
qmuuHa” — ero uaeanusaunus. [Tostomy ganee cioBo
“BeIMuMHA” OyIeM MCITOJIb30BaTh UCKIIOUUTEIBHO KakK
MaTtemaTuueckuii TepmuH [17], Hampumep [7]: “3.2.41.
dusnueckasg BeIWYMHA W3MEpUMast — Mamemamuye-
cKas Modenb KOAUYECHBEHHO20 NPOSIBACHUS CBOUCMEa
Qusuueckux 00seKmos, obuweco 0451 HUX 6 Ka4ecmeeH-
HOM OMHOUIeHUU, 8 8ude CKAAAPHOU UMEHOBAHHOU DAa3-
MEPHOCIMHOU 8eAuHUHbL” .

B cratbe [1] He ynmomsiHyTa CBs3b TepMUHA “U3-
MmepeHue” ¢ tepMmuHom VIM-3 [10]: “2.5. Meron u3-
MEpeHUil — oblIee OnMucaHue JOTMYECKOW MOocieno-
BaTeJbHOCTU OIepalvii Mpu U3MEPEeHUH.

IIpumeuanue. MeTonpl U3MEpPEHUN MOTYT OBITh
CIeNyIOIIUX BUIOB: METOI M3MEPEHUI 3aMeIICHUEM;
nubdepeHIMaTbHbIA METOI U3MEPEHU; HYJIEBOI Me-
TOH WU3MEPEHUM; METOH IIPSIMbIX U3MEPEHUM; METOM
KOCBEHHBIX M3MEpEeHMIA”.

[Ba mociegHux “meroma” — He BMIbI U3Mepe-
HUIA. A TIyTaHUIIY BBI3BAJ MEPEHOCHBIM CMBICT CJIOBA
“H3MEePUTH. OTIPEIEIUTh KaKOi-H. MEpOil BEIUYMHY
yero-H. U. memnepamypy mena. H. Oauny 30awnus.
HU. nanpsocenue moka. | nepen. YCTaHOBUTDH, CIENAThH
3aKJII0YEHME O BEJIMUMHE, pa3Mepax 4ero-H. (KHWXH.).
H. enybuny uyecmea” [14].

U xota “pa3Hully claemyeT YYUThIBAThb MPU OMpe-
IIeJCHUN TIejIeil M3MepPEHUS IPUMEHHUTEILHO K pa3HbIM
noaxonam” [1], HO UMEHHO 1I€JIbIO TIPU MOCTAaHOBKE
M3MEPUTEILHOM 3aJaul B TepMHUHAX XapaKTepUCTUK
MaTeMaTUYeCKOil Monieau 00beKTa U3MEePEeHUI pasyiu-
YAIOTCS MOMEHMHbLI T KOMNO3UYUOHHDBLI TIOTXOIBI. DTO
3HAYUT, MPOCTO “TEPEeCUUTaTh IMOTPEIIHOCTh B HE-
OIPENeJICHHOCTD” HEeJIeIo, a PelleHNe M3MEePUTEIbHON
3amaun (1) B pa3HbIX MMOAXOMAX JAeT pa3Hble PelIeHMUs.

A Bcero uib omHo TipuMedanue PMIT 29—-99 [11]
BaXKHEE MHOTHX OIIPEICIEHUI: “cmpoeo eosops, uzmepe-
Hue eceeda npsmoe”. BoT u Bes “aBomtonus pumocobun”:
OBLIIO npsamoe uzmMepeHue, a CTalO MPOCTO uUzMepeHue!

KoMno3unyoHHblii MOAX0A: THOCeoJornyeckas cxema

[IprMmeHeHWEe MaTeMAaTHKU IS OMUCAHUS O0b-
€KTOB peaJlbHOCTH COIPOBOXKIAIOT THOCEOJOTUYECKOM
CXeMoii, cormacHo KoTopoit HabmomaTtenb pasmenser
BCE (BceneHHylo) Ha (GpU3MYECKYIO peabHOCTb (pe-
anvHoe) N ee OTOOpaXeHUe Mamemamu4ecKumu mMooens-
mu (udeanvHoe) MyTEM W3MEPEHUI cgoiicmé 0ObEeKTOB.
IMocpenHukamMu MexXmy (U3NYSCKONW pealbHOCTHIO
N ee¢ WIOeallbHBIM OTOOpakeHHEM SIBIISIOTCS MEpHI,
CTaOMJIbHBIE KOJMYECTBEHHbBIE TMPOSIBICHUS CBOMCTB
KOTOPBIX JAIOT IIKaJTy Mu3MepeHuil. HabmogaTens mo-
CPEICTBOM M3MEPEHUIl M BBIYMCIEHUI OTOOpaxkaeT
O0BEKTHI peanvHocmu (naT. realis — BeIIeCTBEHHBIN,

MEeVCTBUTENIBHBIN) udeasvHoimMy MaTeMaTUICCKUMKA MO-
nensmu (rp. idea — obpa3s, MOHsTUE, MPEACTaBICHUE).

HoeanvHoe ecThb cneyughuueckuii cnocobd Ovimus
obsexma, ompadceHH020 6 co3Hanuu. Wneanuzauus
(omobpaicenue modenvro) KOIMIECTBEHHOTO TIPOSIBIIC-
HUSI CBOHCTB OOBEKTOB M CTPYKTYPBI CBS3EH MEXITY
HUMM OCHOBaHa Ha aKCMOMAax ajJreopanveckoil cucre-
MBI IeCTBUTELHBIX YKcesl. MareMaTuiyeckue MOieu
B CUJIy OTpaHMYEHHUSI aKCMOMOW HENPEepbIBHOCTU Xa-
PaKTEPU3YIOTCST TTOIPEITHOCTSIMU HEeaaeKBaTHOCTH, 3a-
BUCSIIIIMMU OT IeTaau3allMi MaTeMaTU4ecKoi Momenu
00BEKTa II0 CTPYKType, IMePEeMEHHBIM U ITapaMeTpaM.
Bo3MoXHOCTh onucaHusi 0ObEKTOB PEeaIbHOTO MOJe-
JISIMH  OTIpENENIsIeTCST UX ITOO00MeM, ¢ HUM CBSI3aHBI
aJIeKBaTHOCTb M HeaJeKBaTHOCTb.

Jlo TepMHMHA “TIOrpelIHOCTh HealaeKBaTHOCTU
MaTeMaTU4YeCcKO MoMAeau 00beKTa u3MepeHuint” [7]
TePMUH adexeamuocmbv mamemamuyeckou modeau [27]
OTpeaessiu Kak “COOTBETCTBUME MaTeMaTUYeCKON MO-
JeJU SKCIIePUMEHTAJIbHBIM TaHHBIM T10 BHIOpAaHHOMY
KPUTEPUIO” C IPUMEUAHUEM: “IJI MMPOBEPKU aE€KBaT-
HOCTM MOJE/IM 4acTO UCMONb3YIT F-kputepuit ®u-
mepa”. JlanpHelme Xe “cTaHmapTU30BaHHBIE” yTOU-
HEHUS TOJBKO 3amyTaju cuTyauuto. lejao B TOM, 4TO
CyMMa pa3MEepHOCTHOM, MapaMeTpUIeCKOl U CTpyK-
TYPHOI COCTaBJISIIOIIMX MTOTPEITHOCTH HealeKBaTHOCTH
B (YHKIIMMU YHCJIa TapaMEeTPOB MOIEIN HMMEET MHU-
HuMyM [7]. TIpy MOBBIILIEHUU TOYHOCTU WU3MEPEHUI
OH CHUXKAETCs, CMEIIasich K MOIEJSIM C OOJIbIINM
YUCJIOM TlapaMeTpoB. MHaue MUHUMYM ITOBBIIIAETCS,
CMEIIasiCh B CTOPOHY MoOHeJel ¢ MEHBIIUM YHUCIOM
mapamMeTpoB. ONTUMAJIBHOCTh TIO CJIOXHOCTH MOJIe-
JIU JaeT METPOJOTUYECKYIO MHTEPIIPETALINIO TTIOHSITUIO
“MIeaIbHOCTH B KA4eCTBEHHOM M KOJHMYECTBEHHOM
OTHOIIIEHUSIX”: B KAYECTBEHHOM OTHOLIEHUM — TIO
CTPYKTYpE M COCTaBy IEPEMEHHBIX, a B KOJTUICCTBEH-
HOM OTHOIIIEHWU — IO OIleHKaM IapameTpoB. Mie-
aJTbHOCTH COOTBETCTBYET MUHHMMYM TIOTPEITHOCTHU
HeagekBaTHOCTU. [loaToMy OcCOOBIli MHTEpec Bceraa
BBI3BIBAJIM MOJIETIM TEOPUU BEPOSITHOCTEH Kak Moje-
JI1 ¢ MUHUMAaJBHBIM YWCJIOM MapaMeTpoB. [lo 3ame-
yanuio A.H. KonmoropoBa, “roBopsl o clydyailHOCTHU
B OOBIIEHHOM CMBICJIE 3TOTO CJIOBA, Mbl UMEEM B BUIY
T€ SIBJICHMSI, B KOTOPBIX MBI HE OOHapyXuBaeM 3a-
KOHOMEPHOCTEH, MO3BOJISIONINX HaM IIpeacKa3aTh UX
nopeneHue. BooOle roBopsi, HeT MPUYMH TIpeArnoa-
raTh, YTO CIIy4aiiHBIC B 3TOM CMBICJIC SIBICHUS ITOMI-
YUHSIIOTCSI KAKUM-TO BEPOSITHOCTHBIM 3akoHam. Crie-
IOBaTeJIbHO, HYXXHO pa3iuyaTh CAYYAUHOCMb 8 IMOM
WUPOKOM CMblcle W CTOXAaCTUYECKYIO CIy4yailHOCTb,
KOTopast SIBJIsIeTCS TIPEAMETOM TEOPUU BEPOSTHOCTEM .

Kak ykazaHo B [8§], GUM ocHoBaHO “Ha Teopuu
BEPOSITHOCTEI, TTIOCKOJIBKY 00a THUIIa HEOIpeneJeHHO-
creii, A u B, ynoMmsHyTble B pasaene 1, UCHOIB3YIOT
NMpU3HAHHBIE WHTeprpeTaluu BeposTHOCTH . Co-
m1acHo [2]: “cTaHOapTHYIO HEONpeNeeHHOCTh TUIa
A paccuMThHIBAIOT IO IUIOTHOCTU paclpeneeHusl, Mo-
JIy4eHHOI M3 pacIipele/ieH!s 9acTOT, a CTAHIAPTHYIO
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HeoIpeneIeHHOCTh TUna B — 1o mpenmomaraemoit
IUTOTHOCTU pacIipefesicHUsI, OTpakalolleil CTEeIeHb
YBEPEHHOCTH B TOSIBIICHUM TOTO WJIM MHOTO COOBITHUS
[gacTo Ha3bIBaeMOl CYOBEKTUBHOU BEPOSITHOCTHIO|™.

[lepBasi wmHTepmpeTalMs HeBEpHa U CBs3aHa
¢ npobaemoit IMpunoxenus 1 k GUM, u He sicHO,
9T0 nedeKT mepeBoja WIM HAayIHOTO PelaKTUPOBAHMSI.
Eme Bb.B. 'Henenko ormetw, 4To “HaOJIOACHUS HAI,
CTaTUCTUYECKON YCTOMYUBOCTBIO... ITOCIYKWJIN IS
IIOCTPOCHUSI TEOPUU BEPOSATHOCTEI”, M3ydJaromeit
“JIMIIb TaKUe CydaiiHble COOBITHS, B OTHOIIIEHUU KO-
TOPBIX MMEET CMBICII HE TOJIBKO YTBEpXKACHHE 00 MX
CJy4ailHOCTU, HO U BO3MOXHa OOBEKTHMBHASI OLIEHKa
IIOJTM CIIy4aeB WX TOSIBICHUS .

W xoTs uHTepnpeTaluii (KOHUEIILUIi) BEpOSITHO-
CTU HECKOJIbKO, OCHOBHBIX — YEeTHIpE.

KoMmOmHAaTOpHO-aKCHOMAaTHYeCKast KOHIICTTIINS
MyaBpa—Jlaniaca BBOZUT KOMOMHATOpPHOE OIpeee-
HHUE BEPOSITHOCTU IJISI TMCKPETHBIX MHOXECTB U 3JIe-
MEHTapHBIX COOBITUI UM KaK T€OMETPUYECKYIO Mepy
0e3 4eTKOM (pU3NUeCKON MHTEePIIPETAIINMN.

YacrorHas xonuenuus Ilyaccona—Mmu3seca BBe-
JIa BEpOSATHOCTb KaK IIpelesI OTHOCHUTEJIBHON dYacTo-
Thl JAHHOTO 3HAYEHMSsI BEJIWYMHBI B HEOTpaHUYEHHOU
cepuy TOBTOPHBIX M3MepeHUil. OCHOBY KOHIIEHIINHI
COCTaBJISIIOT TIpeJebHbIE TEOPEMbI, ACUMITTOTUYECKOE
OlLICHMBAHME U TIOCJemoBaTelbHBIN aHanu3. Ho, xak
otmetun A. H. Konmoropos, “OcHoBOII TpuMeHUMO-
CTU MaTEeMaTUYECKON TEOPUM BEPOSITHOCTEM K CIIy-
YafHBIM SIBJICHHSIM PeaIbHOTO MUpa SBJISIETCS 4acTOT-
HBII TIOAXO K BEPOSITHOCTU B TO# MM MHOI (opme...
Tem He MeHee... YACTOTHBIN ITOAXOI, OCHOBAHHEIN Ha
MOHSTUM TIPEAEIbHON YacTOThl TMPU CTPEeMSIIEMCS
K OECKOHEUYHOCTU YMCJIe WCIBITAaHWI, HE IT03BOJISICT
000CHOBaTh MPUMEHUMOCTb Pe3yJIbTaTOB TCOPUU Be-
POSITHOCTEH K TIPaKTUYECKUM 3a7adyaM, B KOTOPBIX MBI
UMEEeM JIeJI0 C KOHEYHBIM YUCJIOM MCIbITAHUIA...”.

CyonwekTuBHas KoHuenmus bepHymm—beiieca
BBOJUT aroCTepUOPHYIO BEPOSITHOCTb MJIs MapameTpa
0 kak TIpoM3BeACHUE aNPUOPHON BeposiTHOCTU p(O)
pealM3aumy pas3IMYHbIX 3HAYeHUI mapameTpa O 1o
oKCIepUMeHTa U (DyHKLIMU Ipasaononoous /(6)x) kak
3HAHMS, M3BJICUYCHHOTO M3 SKCIIEPUMEHTAIBHBIX TaH-
HBIX {x}: q(Ox) = p(0)/(Ox)/C, tne C — KoHcTaHTa
HOPMUPOBKU [6]. B cyOBbEeKTMBHOII KOHLEMLIUK BEPO-
SITHOCTb — 3KCHepTHasi olieHKa. i 3Toil cuTyauuu
B 1976 rogy ®@.I1. TapaceHko mokasai: “...ueM OOJIblle
arnpuopHOit MHMOPMALIMU MCIIOIb3YeT CTaTUCTUYECKast
MIpOIIeaypa, TeM BBIIIE KAa4eCTBO BHIIABaeMbBIX €0 pe-
IIeHU. DTO 03HAYaeT, YTo OalleCoBbI MPOLIEAYPHI HAIOT

2, = T il}f{fl(x),fz(x)} dx

rie P, — Touky, rae fi(x) = f,(x). lpu M =1 e ,=1—

HaWydlllve penieHus; 3aTeM WAYT TMPOLEAypPbl, OCHO-
BaHHBbIC Ha (DYHKIMSIX TIPABIOIOI00MS; HETTapaMeTpy-
yecKue IIpolenyphl JOJKHBI JaBaTh Hambojee “cia-
Oble” pelieHus. OQHAKO yHOpPSIIOYMBAHME MPOLEAYD
M0 Ka4YeCTBY CIIPaBEIIMBO JIUIIb B TOM CJydae, e€Clid
arpuopHast mHgopmals BepHa. [1pu HeBepHOIl arpu-
OpHOI MH(pOpPMALIUM KapTWHA PEe3KO MEHSIETCS: YeM
MEHBIIIC alpUOPHON WH(MOPMALMKN 3aJI0KECHO B IIPO-
LIeaypy, TeM clladee YXyallaeT pelieHue ee JOXKHOCTh” .

HurepnonsaimmonHast KoHnenuus [aycca—®uiie-
pa—KonmMoropoBa ocHoBaHa Ha MHTEPMOJISILIMUA CTaTH-
CTUYECKOTO pacHpeaesIeHUST TEOPSTUUSCKIM pacIpee-
JIEHUEM BEPOSITHOCTEM 10 KPUTEPUSIM altoCTEPUOPHOTO
MaKCHMAaJIBHOTO TIPaBIOIION00MSI, MAaKCUMyMa BEpOSIT-
HOCTH COTJIacHsl WJIM MUHUMYMa ITOTPEITHOCTU HealeK-
BaTHOCTU. B MomyIbHOIT METpUKE TEOPHIO HAWITYYIIIETO
npuoIKeHus: GyHKUMU F (X) 3a1aHHBIMU (DYHKIUSIMU
B 1853 romy paspa6oran I1.JI. YeOnés. baszoBbiMu
JUIST KOHUenuuu ctanu npuHuun Jlebera—Konmoropo-
Ba M cXeMa repekpecTHoro HabmoaeHus. Ee mpemmno-
xuil M. Kenyii, A.T. BaxHeHKO — 1OBeN 10 MeTona
TPYIINOBOIo y4yeTa apryMeHTOB, a Kak 0a30BbIil 2JIEMEHT
MMK ona npencrasieHa B P 50.2.004—2000 [4].

I'OCT P 8.820—2013 [28] BBea KOHUENTYaJbHO
Pa3sHOPOIHBIC KATETOPUH TOYHOCTH: “HEOIPEICIICHHOCTD
no 'OCT P 54500, norpemHocts o MU 1317 u PMT
83, mpaBUILHOCTH U Npenn3noHHocTh o TOCT P MCO
5725, 3a0bIB O cTaHAApTaxX MO CTaTUCTUYECKUM METO-
nam. M “obocHoBanusimu Buga PDF” cramu: 1) kpu-
Tepuu “HopMaibHOCTU” [29]; 2) KpuTepun Makcumyma
BEPOSITHOCTU COTJIaCUSI U MMHMMYMa TTOTPEIIHOCTH He-
aneKBaTHOCTH [4, 7]; 3) KpUTepur JOCTUTHYTOTO YPOBHSI
3HAYMMOCTU WJIM MaKCHMyMa BEpOSITHOCTH “coriacust”
KaK BEPOSITHOCTU HETPEBBIIICHUS] CTATUCTUKUA KPUTE-
pust KpuTrudeckoro 3HayeHus cornacHo P 50.1.037—2002
[30]; 4) mp1 OTCYTCTBMM aIPUOPHBIX JAHHBIX — PAaBHO-
MepHoe coracHo MU 1317—-2004 [24].

Jlornky craTucTudeckoro BbIBoAa 3amaer [31]:
“HekoppekTHOe TTpUMEHEHUE CTaTUCTUYECKMX METO-
OB MOXET MIPUBECTH K HEBEPHBIM 3aKIOUeHUsIM. Bce
(BO3MOXHO, ¥ HE BBICKA3aHHBIE SIBHO) TPEAITOIOXKE-
HUSI, OTHOCSIIMECSI K TEOPETMYECKOMY paclipeaese-
HUIO, TOJIKHBI OBITH TIpOoBepeHbl. Hukorna He ciemyer
MPUMEHSITh OHY U Ty K€ BBIOOPKY JUISI OLICHKU U IS
MPOBEPKU. 3aMETUM, HAKOHEI], YTO CTAaTUCTUYECKUE
KPUTEpUU HE MOIYT A0Ka3aTb HU OJHOUN TUIOTE3bl:
OHM MOTYT JIMIIb yKa3aTh Ha “OTCYTCTBHE OIIPOBEP-
KeHusi”. B cxeMe mepekpecTHOro HaOJIOAeHUsI 3TO
peanu3yeT KpUTepuii BOCIPOU3BOAUMOCTU [7], Bepo-
atHocTh cornacust PDF f,(x) u f,(x) win F\(x) n F,(x):

1_%T|fl(x)—f2(x)| dxxsml—f:(—l)’”‘l|F1(\vm)—Fz(\vm)| , 2)

=y

max |F,(),) — F,(,)|. BepostHOCTb cornacusi cBs3aHa

C MOAYJbHBIM KpUTEpUEM U KOoHcTaHTou O [7]: argmeinM\E—e\ :E_,O_,

002

0 B -
TK. J(e)—>M|X—e|EM(X—9)+2jFX(x)dx—>%:—nz@(e)’m:zé(e)zm FO, ) = Y%
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M3BecTHO W npyroe oImpeneiaeHue BEPOSITHOCTU
“coracusi” — MO KPUTUYECKOMY 3HAYEHUIO CTATUCTUKU
Kputepus coriacus S, mwis Beioopku [30]: P{S > SKP}.

OTCyTCTBHME CTAaTMCTMUYECKOU IMPOBEPKM Hemapa-
METPUYECKUX TUIIOTE3 IpeBpallacT J00il IMOoaXon
K OIMMCAHUIO CTATUCTUYECKMX PaCTIpeie]ICHUI TUTIOTe-
TUYECKMMU paclipefesIeHUsIMU BEpOSITHOCTEN B MU,
XOTSI PE3yJbTaThl TAKOM TPOBEPKHU PacCMaTPUBAIOTCS
TOJBKO Kak npasdonododHvle. B oOlleM ciydyae cpas-
HEHMe HeImapaMeTPUUYECKNX TUITIOTe3 BO3MOXHO U IO
MOTPEIIHOCTU HeaaeKBaTHOCTU. [1pu 3ToM morpenrHo-
CTH HEaneKBaTHOCTH (PYHKIIMU pacIipenesieHus Bepo-
saTHOcTel F(x) MOTYT OBITh OMNpeaeseHbl M0 CTaTUCTU-
4ecKOi (yHKuMuM pacnpenenaeHus F\(x) KOHTYpHBI-
MU OLEHKaMH Ha OCHOBe cTaTUCTUK CmupHoBa D 1
D' — KpaiiHuX YJI€HOB BapMallMOHHOTO Psiia OTKIIO-
HeHmit F(x) ot F(x) [7]: sup [F(x — a) — F,(x)] = D_;
inf [F(x — b) — F(0)] = D_.

B cxeme mepekpecTHOro HaOJIOACHUS TOTpell-
HOCTM HealeKBaTHOCTH F*(x)[*=X MOXHO IpoBe-
PUTHh HemapaMeTpUiecKylo Tumotesy [4, 7] u ¢ yue-
TOM MOTPEIIHOCTU HEaleKBAaTHOCTU 3KBUBaJEHTHOM
paBHoMepHoit PDF wna wHtepBane [a, b] mnpen-
CTaBUTb pe3yJbTaT CBEPTKON (T. €. KOMITO3ULU-
el pu sikobmaHe J = 1) ¢ “OCHOBHBIM” pacIpe-
neneHueM Kak ob6o6OimeHue TeopeMbl I1.I1. JleBu:
S =[F(x-a)- F.(x-b)]/(b-a).

[Mokazareau TouHOCTU (PUBMYECKUMU BETUIMHA-
MU He sBiIsoTcd. He SBISIOTCS OHM M pealbHBIMU
CBOMCTBaMM OOBEKTOB WM3MEPEHUiIl, 3TO — Xapak-
TEPUCTUKU MaTteMaTuueckux mozaeneit. I[Ipodrema
B TOM, YTO JO ompeneseHus [7] MOrpeiHocTsIMU He-
aIeKBaTHOCTU MOJEIU CUMTAIMCh MOTPELIHOCTU arl-
npokcumanun — “ocratrku”. Ho torma ompeneneHue
A.H. KonmoropoBa cToxacTU4ecKoi cCaydaiiHOCTHU
B paMKaX CAY4AUHOCMU 8 WUPOKOM CMblcAe TEPSITIO OBl
CBOI1 Oosiee TIyOOKUil cmbica.

3ajgaya KaJauOpoOBKH

B VIM3 [10] tepMuH kaaubposka omnpenesieH
Kak “omepanusi, B XOIe KOTOpPOI TpHU 3adaHHBIX
YCJIOBUSIX Ha TIEPBOM OJTalle yCTaHaBIMBAIOT CO-
OTHOIIIEHUE MEXIY 3HAYCeHUSMU BEJIUYUH C He-
OINpeNe/ICHHOCTSIMA M3MEpPEeHU, KOTOphIe obecIie-
YUBAIOT 3TAJOHBI, U COOTBETCTBYIOIIMMMU ITOKa3a-
HUSIMHU C TPUCYIIMMU UM HEONPEOeICHHOCTSIMM.
Ha BTOpOoM 3Tame Ha OCHOBE 3TOMl MHMOPMaALIUU
YCTaHABIIMBAIOT COOTHOIICHHUE, MO3BOJISIONIEE IT0-
JIydaTh pe3yJabTaT M3MEPEHUsI, MCXOAs M3 IloKa-
3aHug”. A mpuMmedanue 3 riacut: “YacTo TOIBKO
MEePBBI I1Iar B MPUBEACHHOM BBIIIE OIpenesieHun
NnoHMMaeTcd Kak Kaiauboposka” [10].

D10 — mpobaeMa He KanubpoBku, a GUM B 1e-
sioM. OHa B aeTalM3alMi CTPYKTYPbl MOJENIe 3aBUCH-
MOCTE MEXIYy BEIMIMHAMU U MOIEJCH THITOTCTUYC-
CKUX paCIIpeleICeHUN BEPOSITHOCTEM, Y KOTOPBIX TOXE
ecTh “medUHUIIMATBLHAS HEOIpeaeIeHHOCTD” .

3ametuM, GyHKIHUA (1) COOTBETCTBYET COOTHO-
IIEHWIO, YCTaHABJIMBaeMOMY Ha 1-M 3Tare KaJlnOpoB-
K1 Mexay Tokasanusimu CH u staoHa — (QyHKIIMn
npeodpazoBanuss CH. Ha 2-m stame 3To cooTHolIe-
HUe MmpeodpasyloT B 00paTHYIO (PYHKIUIO — Tpamyu-
POBOYHYIO XapaKTEPUCTUKY (IUarpaMmy KaJuOpOBKH),
B Kortopoii mokazaHusi CU cTaHOBITCS BXOTHBIMU
BeJIMIMHAMU 1T TIOJIYICHUS pe3yiabTaTa. 2-My 3Talry
KaJIMOPOBKM COOTBETCTBYET METOJ KOCBEHHOIO W3-
MepeHHus, a 1-My — METOI COBMECTHBIX M3MEPCHMI
IUISl YCTaHOBJIGHUS] MaTeMaTUYeCKOil Moaeau (pyHKIIMU
npeoOdpa3oBaHMSI.

B [10] He ykazaH 3-i1 aTam KaJiuOpPOBKM: OIpe-
IeJIeHNe NEeHCTBUTEIbHBIX METPOJIOTMYCCKMX XapakK-
tepuctuk CU nmnsa “muarpamMmmbl KaauopoBku™ [11].

B npumepe INpunoxenuns H.3 GUM [2] pe3ynb-
TaT KAIMOPOBKM TePMOMETpA MPEACTABICH HETIPEePhIB-
HOM (PYHKILIMEN MOIpaBoOK

b(t) = -0,1712 °C + 0,00218-(r — 20 °C) xak cu-
CTEMATUYECKOUN COCTABJIAIOLIEN CTATUCTUYECKOTO PAa
THONPABOK b = f, — ¢ K MOKA3aHWsM [ TepMOMETpa
OTHOCHUTEJIbHO OMOPHbIX 3HAYCHMUIA 1, . Hns t = 30 °C
nompasBka b = —0,1494 °C npu cyMMapHOI CTaHIApT-
Hoi HeomnpeneneHHocT u, = 0,0041 °C 1 BO3MOXHBIX
oTKJIOHeHUsX B rpanuuax [-0,00523; 0,0076] °C misa
ypoBHs1 noBepust 0,95.

I[IpumeM B KauecTBe aJbTepHATUBBI B KJacce
CTETMEeHHbIX PSII0B PErpecCUOHHYI0 Moeab [32] u Mo-
IeNib, TIOJYYEHHYIO CTPYKTYpHO-IIapaMeTpUYecKoit
UIeHTU(UKALIMEH MO KPUTEPUID MUHUMYyMa CpelHe-
ro Monyss morpemHoctTd HeaaekBatHoctu (CMITH)
metonom K. Axo6u [5], a misl OTKIIOHEHUH OT 3TUX
MoJeell — TUIIOBbIE YCEUEHHbIC pacIpeneaeHus co-
rmacHo MU 2916—-2005 [7].

MeTtposoruyeckasi aTTecTalMsl MO MporpaMMam
“MMK-crar” n “MMMU-nosepka 2.1” [4, 7] noka3a-
Ja, 9t0 95 % OTKIIOHEHMIA OT TompaBKu B Touke 30 °C
IIJIST pelIeHUs] CoTjlacHO [7] orpaHUYeHbl MHTEPBAJIOM
[-0,0200; 0,0127] °C, a cormacHo [32] — wuHTepBa-
oM [-0,0342; 0,0342] °C. DTo mpeBBIIAET pa3Mepbl
uHTepBana B nmpumepe GUM cootBercTBeHHO B 2,09
u 5,32 paza.

Yucro Texuuyeckue aedextol [1]

Ocpb Ha pucyHkax [1], mpeacTtaBieHHas1 ornpesie-
nenueMm VIM3 “2.3. Usmepsiemast BeaIuunMHa — Be-

JIMYMHA, noajexauiasa I/I3MepeHI/I}O”, — OCb JIeHCTBU-
TEJBbHbBIX YMCECJI, YTO COOTBETCTBYET aKCHMOME€ HECIIPEC-
PBIBHOCTH.

W tyr nposiBMiach “MaTeMaTMdeckas HETOY-
HOCTh” ompeneseHus tepMuHa VIM3 “1.9. Exununa
W3MEpPEHUsT — JEeHCTBUTEIbHAS CKaJsIpHAasl BEJIUYM-
Ha...”, KOTopasli ¢ yIOMUHaHUEeM “aaredpanvyeckux
ornepanuii” mepenia B8 PMIT 29—2013. Ilo cpaBHe-
Huto ¢ PMI 29—-99 B omnpeneneHun TepMuHa “eIuH-
CTBO M3MEPEHMI” TOTEPSHO TJaBHOE — (PU3MUYECKUIT

pasmep Mep enuHUI] (PU3NIECKUX BEJTUINH, “pasMephl
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KOTOPBIX B YCTAHOBJICHHBIX IIpeAeiiaXx pPaBHBI pa3Me-
pam (mep! — aeém.) enVHUL], BOCOPOU3BOAUMBIX Tep-
BUYHBIMU 3TaJJOHAMU .

DT “mateMaTuyeckue TMOAPOOHOCTU” HE Ka-
KYTCS CylIeCTBeHHbIMU. Ho nmerno B ompeneieHUn
TepMuHa “2.6. MeToauKa M3MEpEeHMil — JeTalbHOE
OIMCaHUE U3MEPEHMSI B COOTBETCTBUU C OOHUM WJIHU
OoJree TIPUHIIMITAMU M3MEPECHUN W HAaHHBIM METOIOM
U3MEpeHUli, KOTOpOe OCHOBAHO Ha MOIEIU U3Mepe-
HUN U BKIIIOYACT GbIMUCACHUS, He0OX00uMble 051 NOAY-
yenus pesyavmama usmepenus” [10].

B mpumepax [11] k tepmuny “2.4. INpuHumun
U3MEPEHUII — SIBJICHME, JieXalllee B OCHOBE M3Me-
peHus” TepeyncieHbl Ha3BaHUS (PU3NYECKUX, XUMHU-
YeCKUX M OMOJIOTMYecKMX sBieHni. Ho Ha3zBaHueM
SIBICHUSI METOIMKY HE CO3IaTh, HYXKHa €ro ¢hopMyia
WM ypaBHeHME. A (opMmyie, He TOBOPS O BBIYMCIIC-
HUSIX, COOTBEeTCTByeT “2.48. Momenab usMepeHUin —
MaTeMaThJecKasl CBSI3b MEXKIY BCEMU BEJIMIMHAMM,
0 KOTOpBIX M3BECTHO, YTO OHM YYaCTBYIOT B H3Me-
peHUMN.

Ilpumeuanue: B o01IeM BUIE MOIETb U3MEPEHUI
ectb ypaBHenue h(Y, X, ..., X)) = 0, rae Y, BoixoqHas
BeJMYMHA B MONAENU WM3MEPEHUM, SIBJASETCS U3Mepsi-
eMOIl BeJIMYMHOI, 3HAaYeHME KOTOPOW HOJKHO ObITh
TTOJTYYeHO MCXOIs W3 WHGOPMALIMKA O BXOMTHBIX BENIH-
YMHAX B MOJEIM U3MEpeHuid X, ..., X 7.

A Benb 3T0 — ypaBHeHue (1). M1 yeM xe Tor-
Ja OTJIMYAIOTCS (hopMyJia IS BHIYMCICHUS MCKOMOM
BEJIMUMHEI, (popMyna IS MPEACTaBICHUSI pe3yIbTaTa
u nokazaHue CU kak yuciao? Tonbko B IOcCaenHEM
cyJae MOXHO TOBOPUTBH, UTO M3MEpPEHUE OKOHYCHO.
B ocranbHbIX caydasx pedb MAET O PelIeHUU H3Me-
PUTETBHON 3amadm.

OtmetuMm TepmuH [11] “1.26. TlopsimkoBast Be-
qmauHa”. I Hee B IIpUMepax yKasaHa TBEPHOCThb
no wmwkane C PokBemna. B nmpumeyaHun e ykaszaHo,
yTto “Pa3HOCTM M OTHOILEHMS TOPSAKOBBIX BEIWYUH
He uMeloT GU3MYeCKoro cMmbiciaa”. A B npumepe H.6
GUM [2] TBepmocTh 00pasiia OIpenesssioT Mo MHO-
TOKPaTHBIM TTOKa3aHUSM meepoomepa-Komnapamopa Ha
mkanae C Poksemna?

[IpobieMmy nmepMHUIIMAIBLHON HEOIIPEaeIeH-
Hoctu GUM otpaxawoT pucyHku [1]. Hampuwmep,
CMBICT TIOANMUCEH TOKAa3bIBaeT: KaJIMOpOBKA W WH-
IUBUAyaJbHasl TPalyupoOBKa CPEACTBA U3MEPEHUN —
omHO 1 To Xe. Ha ocm BO3MOXHBEIX 3HAaUYCHHI Be-
JMYMHB yKazaH (?) uHTepBal AeUHULUATbHON
HEOIIPEIeICHHOCT! OKOJIO “UCTUHHOIO” 3HAYCHUS
3a TIpemeslaMKi WHTepBajia oxXBaTa IS “U3MEPEHHO-
ro” 3HaueHus. Kcratu, “MeTposIoTMUecKuii 1 Hayd-
HbIi TynukK” [33] BO3HUK U3-3a “METPOJOTUYECKON
HECOBMECTUMOCTH” MHTEPBAJIOB OXBaTa pa3IUYHBIX
OLIEHOK I'paBUTALlMOHHOM mocTossHHOW, a GUM BbI-
XOII U3 TyNHMKa TaK M He yKaszaj. A IBe BIOXCHHbBIC
oaHa B npyryro PDF!

K GUM Bcerna ObLJIO MHOTO MaTeMaTUYECKHUX
npeten3uit [34, 35]. Ho He mo Takoii Xe crerneHu!

3aKiroueHue

CraTtbsgd 00 sBoMtOLMU (buiocodund U TPaKTOB-
KM TIOHSATHUSI “U3MepeHue” CUTyaluio He M3MeHWIA.
IIpusHaHue ee aBTOPOB B CWUJIe W CEroAHs: “3amava
TapMOHM3ALIMU TEPMHUHOJIOTUM OKa3ajaach TPYIHOBBI-
noguuMoii”. Crnop mo dbwiocopckuMm BompocaMm 3a-

KOHYMJICSI — “TIpsIMOe M3MepeHue” TIPU3HaHO MPOCTO
“uzmepenuem” [11].
IIponomkaroiieecsi HENMpUSITUE  MeTpoJiora-

MU-TIPAaKTUKAMU YexXapAabl TCPMUHOB OT “TPUCIMHCTBA
n3mepennit” TOCT P 8.820—2013 [28] mo mpoekrta
pesusun GUM wu poxmama Paboueit rpymmsr [36]
MOATBEPAWIN: BO3HUKILIKWE C IOSIBJIEHUEM “PYyKO-
BOJICTB IO HEOIPEACICHHOCTH U TIPEIM3UOHHOCTH
npoosieMbl, B T. 4. U GuiocodCcKue, OCTATUCH TE XKe.
I'maBHAsg M3 HUX IS TPAKTUKUA — OTCYTCTBUE KOH-
TPOJISI HOPM JTOBEPUTEJIbHOI BeposiTHOCTU. be3 aToro
O COITOCTaBMMOCTHM PEe3yJbTaTOB M3MEPEeHU, MCIIbI-
TaHWM M KOHTPOJST HEe MOXET OBITh M peun. KopHm
npobaeMbl — B GUM u page nokymentoB I'CU. “Jlo-
OpPOBOJIBHO-HEMIPUMEHUMOE” JJISI allOCTEPUOPHOI [0~
CTOBEpHOCTU KannbpoBku u noBepku CU ee pelieHune
man TOCT P 8.731-2010 [37].

B KoMNo3MIIMOHHOM TOAXOJEe HeoNpeaeIeHHOCTh
pe3yibTaTa B IIMMPOKOM CMBICTIE BBIpaxkaeT paclipe-
JieJIeHre BeposiTHOCTell. B MOMEHTHOM momxone Ton
HEOIPENeJICHHOCTBIO B Y3KOM CMBIC/IE, KaK OTMETHI
Ha cemuHape Bo BHUMM B. Bérep, noHumaror mna-
paMeTp pacCesHUsI TOTO Ke pacIpeacIeHUs] BEPOSIT-
Hocteit. Ho y olleHKM 3TOTO TIapameTpa cBoe pacripe-
JeJeHUe BEPOSITHOCTEH, KaK M y OLIEHKU MapameTrpa
MOJIOXEHUSI, cpeHero apudmernyeckoro. Beibop xe
oIpeaesieHus] “HeoIpeaeJeHHOCTA” B IIUPOKOM WU
Y3KOM CMBICJIC OTIpenessieT LeJb M3MEpPUTEIbHOMN 3a-
Jayd B TePMUHAX XapaKTepUCTUK MaTeMaTUyecKoul
mozaenn obbekta [4]. TTosToMy Ha ceMHUHapax BO
BHUWM muenue o PDF 0Obl1o BOCIIpMHSTO cHaya-
Jla KaK eaurHoe. PacxoxXmeHWsl IOIXOM0B ITOKAa3bIBa-
I0T: paciuputeapbHoe TonkoBaHue GUM HameuyeHO
B mpoekTe peBu3nu. VICKIoueHMeM CTajau TJIaBHbBIC
npobesst GUM: mnpoBepka CTPYKTYPHBIX THUIOTE3
n neduHULMAIbHAsg HeolpeaeleHHOCTh. U B 1enom
npobyiema coctositeibHocTh GUM ¢ JlonoJiIHeHUSIMU
u [IpunoxeHusIMM ¢ TOUKM 3PEHUS] MaTeMaTUYECKOMU
CTaTUCTUKHU HE peIlleHa.

DTOT (haKT CHOBA OTMEUEH elle OJHOIN KOIuei
[3] — T'OCT 34100.3.1-2017: “MeTton Monrte-Kap-
JIO sIBJISIETCS] MPAaKTUYECKOH allbTepHATUBOI CIIOCOOY
onieHKM HeompeaeneHHoct mo GUM. Meton nmeer
ocoboe 3HaueHue, KOorma: a) JIMHeapu3alus MoIeau
He oOecIieurBaeT ee¢ aJeKBaTHOTO IIPEICTaBICHUS;
b) pacrnpeneneHre BbIXOJHOU BEIWYMHBI, HATIpUMeEp,
BCJICACTBUE CBOEW BBIPAXKEHHOW aCUMMETPUM HE MO-
JKET OBITh ONMMCAaHO HOPMAJIbHBIM paclipeie/ieHueM
(pacnipenenenneM laycca) miamM MaciITaOMpOBaHHBIM
CMEIICHHBIM pacrpeneicHreM. B ciiydae a) oOlleHKHU
BBIXOIHOM BEJIMYMHBLI U COOTBETCTBYIOIIEN CTaHIApPT-
HOI HEONpeneIeHHOCTH, TTOTyYeHHEBIE B COOTBETCTBUU
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Kornyenuyus neonpedenennocmu u meopus noepewiHocmeli: (Guaocopus u mamemamura

¢ GUM, Moryr oka3zaTbCcs HEIOCTOBEpHBIMU. B ciy-
yae b) mpu OlIEHKE HEOMNpeaeJeHHOCTU MOTYT OBbITb
MOJIydeHbl HEJIOCTOBEpPHbIE MHTEpPBaIbl OXBara”.

Ho Metron Monte-Kapiao mpobiemy MCXOZHBIX
MaHHBIX HE peIracrT.

Tenepp akTyanpHa Apyras mpooyieMa: MpoeKT pe-
Bu3uu GUM mocrtaBuil BOIpoC 0 HOBOM “IiepecTpoii-
ke” nokymeHToB I'CH, a uagest ux rapMOHHU3aLMU ellle
xuBa. K ToMy Xe BO3HUKIJIA yrpo3a B BOIIpocax ak-
KpeIUTalluM ¢ MPoOJIeMOil “TiepecyeTa MOTPEIIHOCTH
B HEOIpPEeAeJeHHOCTh” — OECCMBICIEHHBIM MEpPOIpPU-
SITUEM, TPEOYIOIINM eIlle M CYIIECTBEHHOTO IMOBBIIIE-
HUS KBaqudbUKallMU MepcoHala JabopaTOpuii, 4To
OTMEUeHO B nokiajae PabGodyeii rpynribl 1Mo KaiuOpoB-
ke B 2016 romy u 22 uions 2017 roma aBTOpOM Ha
ceMrHape B HanmoHaqTbHOM MHCTUTYTE aKKpeaUTAIIuU
Poccuu.

Bueapenune GUM u ISO 5725 He moBbICMIIO Ka-
YecTBa U3MEPEHUI, HO MPUBJIEKJIO BHUMaHUE K Kaau-
opoBke CH u mpobiemMe TOCTOBEPHOCTU PE3YJIbTATOB:
1) “kanubpoBka mo GUM” naeT uHTEepBaJibl OXBaTa,

HE COOTBETCTBYIOIINE TOBEPUTEIBHBIM WHTEPBaJIaM;
2) uneHTubUKaMs GyHKIUOHAIBHBIX XapaKTEPUCTUK
CH ue nposBomutcd; 3) pe3yabrarhl Kannoposku CU
C TIOJIy4EHHBIM COOTHOIIIEHWEM ISl TIOTIPaBKU Ha CO-
OTBETCTBUE TPEOOBAHUSAM I10 JOBEPUTEIBHON BEPOST-
HOCTU HE TIPOBEPSIIOT.

INepeBon [1] mosiBUICS Belien 3a MPOEKTOM PEBU-
sun GUM. Ho 310 eme mosdensl.

Henp denepanbHoro 3akoHa “O06 obecrieueHUMN
€IWHCTBA M3MEpPEHUii” — 3aluTa MpaB U 3aKOH-
HBIX WHTEPECOB TpaxiaH, oOIlecTBa M TocydapcTBa
OT OTPHIATEIBHBIX IIOCIECACTBUI HEIOCTOBEPHBIX
pe3yJbTaToB HU3MepeHUuil. MeTposornuyeckuii MH-
CTPYMEHT 3TOH 3alllUThl — HOPMBI JOBEPUTEIBHOM
BEPOSITHOCTH TOCYTApCTBEHHBIX MOBEPOYHBIX CXEM,
MMOATBEPXKIECHHBIC TIPU TTOBEPKE U 00CCIIEUeHHBIE TIPU
kanubposke CU!

B urore “sBomonuu ¢unocopun” BOIpPoOC O CO-
oTBeTCTBUM “KanubpoBku mo GUM” rimaBHOW uLenu
3akoHa “0O0 oOecrneyeHUM EOUHCTBA M3MepeHUit”
OCTaJICSI OTKPBITBIM.

KoHuenujsi HeBU3HAYEHOCTi Ta Teopiss MOXHOOK:

dinocodia i maremaTuka

C.®. JleBiH

Mockoecbkuli iHcmumym ekcriepmu3u ma eunpobyeaHb, Haximoscbkull np., 31, 117418, Mockea, Pocilickka ®edepauisi

AntoninaEL@rostest.ru

AnoTauis

CTaTTIO MPUCBSIYEHO PO3IJISIAY aKTyaJlbHOI MPOOJEMU B3a€EMO3B’SI3KYy MaTeMaTUYHUX Pe3YJbTaTiB i TEPMiHOJOTII B Me-
Tposorii. Po3ibpaHo pi3Hi minxoau 1o BUpIllleHHS 3aBOaHHS ineHTUdIiKallil BUMipioBaHOI BeJIMYuMHU: MeTogoM MoHTte-Kap-
JIO0, KOMIIO3MIII€I0 MOXUOOK OOYMCIIeHb i MOXUMOOK, OTpUMaHUX IIiJ 4Yac TpaiyloBaHHs Mpuiaay; KOMITO3UIIEID TMOXUOOK

HealeKBaTHOCTI.

Posrnsinaetbest ictopist (hopMyBaHHSI MOHSTTST “BuUMipioBaHHs1”. BKa3yeThcsl Ha BiIMiHHICTh BUIIB BUMipIOBaHb Ta Ha-
IMEHYBaHb OOUYMCITIOBATBHUX onepalliii. OOrpyHTOBYETbCSA OOJIIK IITBHOCTI MMOBIPHOCTI BUMipIOBaHOI BEJIMUMHU B MOMEi

00’€eKTa I MPaBWIbHOI OLIHKU TOYHOCTI BUMipIOBaHb.

IIpoaHanizoBaHO MOHSTTA “IOBipUMil iHTEepBaa” i “piBeHb AOBIpU”, a TAKOX BIIMIHHOCTI iX y>KMBaHHSI B MaTeMaTUYHii

CTAaTUCTUILI Ta KOHIIEMLIil HEBU3HAYCHOCTI.

PosoupaeTbess moHATTS AeiHiLliiHOT HEBU3HAYEHOCTI SIK Mipy ITOPOroBOi HEBIAIOBIIHOCTI Momesi Ta 00’€KTa BU-
MmiproBaHHs1. [lokazaHo, 110 nediHiliiiHa HEBU3HAYEHICTh € HEBITOMOIO Ta HEMi3HABAaHOIO BEJIUYUHOIO.

Posrisigalorbesi 0COOJIMBOCTI Pi3HUX KOHIUEMIiM iMOBIpHOCTI: KOMOiHATOPHO-aKcioMaTUUHOI KoHuemnii MyaBpa—Jla-
maca; 9actoTHoi KoHnenuii [Tyaccona—Miseca; cy6’ektuBHOI KoHuenii bepHymni—beiteca; iHTepmonsiitHOT KOHILIETIITT

Iaycca—®imepa—Koamoroposa.

ITpoBomuThcs aHami3 po3B’sI3aHHSA 3amadi KalliOpyBaHHsS TepMOMeETpa NMpPM BUKOPUCTAHHI Pi3HMX MOJeNeil: Momemi

y BUIJISIAL Oe3nepepBHOI (yHKIii MOMPaBOK; perpeciiHoi Monesi Ta Monesli, OTPUMMaHOI CTPYKTYpHO-IapaMeTpUYHOIO
ineHTU(dIKalli€El0 32 KPUTEPIEM MiHIMyMy CepeaHbOrO MOAYJIsS MOXMOKM HeamekBaTHOCTI MeromoMm K. fko6i. ITokazano
BIIMIHHOCTiI B OJIep>XYBaHUX pe3yJbTaTaX IMPU 3aCTOCYBaHHi pi3HUX Mojeseil. PoOUTbCS BUCHOBOK MPO HEBiAMOBIAHICThH
pe3yabTaTiB KajaiopyBaHHS 3a “KepiBHMLITBOM i3 BUpaXKeHHsI HEBU3HAYEHOCTI BUMipioBaHb” TOJOBHi MeTi 3akoHy “Ilpo
3a0e3MeYeHHs] €HOCTi BUMipIOBaHb .

CTaBUTbCA 3aBIaHHsI HEOOXiMHOCTI MepeOyqoBU MTOKYMEHTIB IE€pXKaBHOI CUCTeMM 3a0e3MeYeHHs] €NHOCTI BUMiplOBaHb
IJIS TOCSATHEHHS iX TapMOHi3allil.

KiouoBi ciioBa: BUMiploBaHHSI; OOUMCIIEHHS; KOMILJIEKC TEOPEeM TOJEPAHTHOCTI; HealeKBaTHICTb MOJENeH.
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Abstract

The article is devoted to the consideration of the recent problem of the relationship of mathematical results and
terminology in metrology. Various approaches to solving the problem of identifying the measurand are analyzed: the
Monte Carlo method, the composition of the computation errors and the errors obtained at calibration of the instrument;
composition of inadequacy errors.

The history of development of the term “measurement” is considered. The difference in types of measurements and
names of computational operations is pointed out. The consideration of the probability density of the measurand in the
object model for the correct assessment of measurement accuracy is substantiated.

The terms “confidence interval” and “level of confidence” are analyzed, as well as the differences between their use
in mathematical statistics and the concept of uncertainty.

The term “definitional uncertainty” as a measure of the threshold nonconformance between the model and the object
of measurement is analyzed. It is shown that the definitional uncertainty is an unknown and unknowable quantity.

The features of various concepts of probability are considered: the combinatorial-axiomatic concept of Moivard—Laplace;
Poisson—Mises frequency concept; Bernoulli—Bayes subjective concept; Gauss—Fisher—Kolmogorov interpolation concept.

The analysis of the thermometer calibration problem solution is carried out using different models: models in the form
of a continuous correction function; the regression model and the model obtained by structural-parametric identification
by the criterion of the minimum average modulus of inadequacy error by the method of K. Jacobi. The differences in
the results obtained when applying different models are shown. It is concluded that the calibration results using “Guides
to the Expression of Uncertainty in Measurement” are inconsistent with the main objective of the Law “On ensuring the
uniformity of measurements”.

The task in set on the necessity of restructuring the documents of the state system for ensuring the uniformity of

measurements in order to achieve their harmonization.

Keywords: measurements; calculations; complex of tolerance theorems; inadequacy of models.
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