GUIDE 99

MexayHapoaHbIn crioBapb no
MeTponornn. OCHOBHbLIE U
obLwme NOHATUA U
COOTBETCTBYHOLINE TEPMUHbLI
(VIM)

International vocabulary of
metrology — Basic and general
concepts and associated terms
(VIM)

First edition 2007
Mepsoe n3gaxme 2007

© ISO/IEC 2007



ISO/IEC GUIDE 99:2007(E/R)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

OTKa3 OoT OTBETCTBEHHOCTU Npu pabote B PDF

Hactoswmn dpain PDF moxeT cogepXaTb UHTErpvpoBaHHbIe LWpUdThl. B COOTBETCTBMM C YCMOBUSMW NIMLEH3VPOBaHWS, MPUHATEIMA
dupmort Adobe, aToT haiin MOXHO pacnevataTb MM CMOTPETb Ha 3KpaHe, HO ero Henb3s M3MEeHUTb, Noka He OyaeT nomnyveHa
NVLEH3NSA Ha YCTaHOBKY WHTErpMpoOBaHHbIX LLUPUATOB B KOMMbIOTEPE, Ha KOTOPOM BeAeTCcs peAakTvpoBaHve. B cnydvae 3arpysku
HacTosiero channa 3amHTepecoBaHHble CTOPOHbI MPUHMMAIOT Ha cebs OTBETCTBEHHOCTb 3a COONI0AEHUE NULEH3VOHHBLIX YCIOBUA
dupmbl Adobe. LieHTpanbHbI cekpeTapuat ISO He HeceT HUMKaKON OTBETCTBEHHOCTU B 3TOM OTHOLLEHUMW.

Adobe — Toproshiin 3Hak Adobe Systems Incorporated.

MopgpobHocTy, oTHOCALMECS K NPOrpaMMHbLIM NPOAYKTaM, MCMOMb30BaHHLIM ANS co3daHus HacTtoswero danna PDF, MoxHo HanTh B
pybpuke General Info davina; napameTtpbl co3gaHusi PDF onTuMuanpoBaHbl Anst nevyatu. Bbinu npuHATHI BO BHMMaHWe BCe Mepbl
NpeAoCTOPOXHOCTU € TeM, 4Tobbl 06ecneynTb NPUrofHOCTL HacTosLero danna ANs UCnonb3oBaHWs kKomuTeTamm — yneHamm 1SO. B
PeAKnX cry4asix BO3HUKHOBEHMS Npobrembl, CBA3aHHOW CO CKa3aHHbIM Bbille, NpocuM nHgopmMuposaTth LieHTpanbHbIn cekpeTapuat
no agpecy, NpMBEAEHHOMY HUXe.

COPYRIGHT PROTECTED DOCUMENT
AOKYMEHT 3ALLULLEEH ABTOPCKUM NMPABOM

© ISO/IEC 2007

The reproduction of the terms and definitions contained in this International Standard is permitted in teaching manuals, instruction
booklets, technical publications and journals for strictly educational or implementation purposes. The conditions for such reproduction are:
that no modifications are made to the terms and definitions; that such reproduction is not permitted for dictionaries or similar publications
offered for sale; and that this International Standard is referenced as the source document.

With the sole exceptions noted above, no other part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

KonupoBaHue TEPMWMHOB W OMpefenieHnin, COAEpXKaLUMXCS B HACTOSILLEM MEXAyHapoOHOM CTaHapTe, paspelleHo B y4yeGHUKaXx,
VHCTPYKUMSIX, TEXHUYECKUX NyBnvKaumsx v xypHanax TofbKo C Lenblo 06yYeHUst U BHeAPEeHUs1 TePMUHOMOMMU. YCMOBUSI ANsi Takoro
KOMMPOBaHUS: He [OMYCKAeTCs HUKaKMX M3MEHEHWI B TEPMUHAX W onpeferieHunsiX; Takoe KOnMpoBaHWe He paspeluaeTcs Ans croBapen
UnKM NopobHbIX ny6nukauuin, NpeaHasHayYeHHbIX ANs Npodaxu; AOMKHa OblTb CCbifka Ha 3TOT MEXOYHapOAHbI CTaHAapT Kak Ha
NepBOUCTOYHUK.

Kpome cnyyaeB, 0603HauYeHHbIX Bblle, HUKaKkMe YacTu 3Tol nybnukaumm He moryT ObITb nepenedvataHbl UMW UCMOMb30BaHb! B APYroM
BMOE WU [pYyrMM CnocobOoM, 3MEKTPOHHBIM WAW MEexaHW4YeckuM, BKIoYas (OTOKOMMPOBaHME WM MUKpPOdunbMUpoBaHue, 6e3
nMcbMeHHoro paspetuenns unu ISO (agpec npusBeaeH HUXe), Unn komuTteT-4neHa ISO B cTpaHe, OT NyUa KOTOPOW AenaeTcs 3anpoc Ha
paspeLueHue.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. + 4122 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland/Ony6nvkoBaHo B LUsenuapuu

ii © ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsitoTcs



ISO/IEC GUIDE 99:2007(E/R)

Contents Page
o =T o o \
L oo Lo T ) vii
L0 0T 1o = xii
8T o o1 1
1 Quantities aNd UNItS......cciiiiii i ——————————————————————— 2
7 1= LT T = 1T 16
3 Devices for MeasuremMeNnt ..o ———————— 35
4  Properties of measuring deviCes.......cccoriiiii e ——————— 38
5 Measurement standards (Etalons) .........ccccciiiiiiiiininniir s 46
Annex A (informative) Concept diagrams ........ccccccccerirrcecerrrnssrerrsssrerssssse s s sssne e s s s ssse e s s s smeesssssmeessssmeesasssnsens 54
7] 0 1o o =T ] /7 81
IS o - T o) 1 4 TS 86
AlPhabetiCal INAEX ... ... s e s e e s e e s e e e e e e e e e a s nnn e e n e e e annnann 88

© ISO/IEC 2007 — All rights reserved/Bce npaea coxpaHsioTcst iii



ISO/IEC GUIDE 99:2007(E/R)

Co.qepx(aH ne Crpanuua
TIPEAMCIIOBHUE........ceeeeiesssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnssssnssnsnnssnsnsnnnnnnnnsnnnsnsnsnnnnnnnsnsnsnnnsnnnnnnnnnnn Vi
]2 T Y x-S ix
MPUHATBIE NPABUNA N OBOBHAUEHMS .....coneeeueermereseeeseeeeesameaensasnsssssesanesamesamssessesseesanssanssansesssesssessnsssnsesnsesnes xiv
(0 15 5 T= Lo By T oL L= = N 1
1 BEJINUMHDI M ©OMHULDBL...ccuuuiieieeiireeesressssssrsnsssssssssssessssssissssssrensssssessssssesssssstensssssessssssennssssiensssssennsssrennsssres 2
D 7 1= o 1Y 16
3 NBMEPUTEIIBHBIE YCTPOMCTBA weeereiiiccssnneereressssssssssnnsssssssssssssssnssessssssssssssnsssnsssssasssasnnssnsssssssssansnssnnsnsssnssnn 35
4 CBOWCTBA UBMEPUTESTBHBIX YCTPOMOTE ..cccereriiiiiaaasasmneeressssaaassnmssesssssasssassmsssssssssassssansssssssssasssssnnnnsesessas 38
LT C 7= Y1 o T 46
MpunoxeHne A (MHDOPMATUBHOE) CXEMbI MOHATUM ....ceeeuererrrsmrersasasrersassnserssssssessssssnsesssssssesssssnsessasansessasan 54
Y (a1 o o =T o T 81
[MEPEUEHD COKPALLEHMM ... .uuueecerrreieissssssmeesreesssasssssmnsseesessasssssnnssessessasssassnsnesssssassssssnsnssssessssssssnnsnnssessnssssnnnnnsss 86
F N Lo T 12T T T Y Fe T B =Y o 90

iv © ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsitoTcst



ISO/IEC GUIDE 99:2007(E/R)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Draft Guides adopted by the responsible Committee or Group are circulated to the member bodies for voting.
Publication as a Guide requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

This first edition of ISO/IEC Guide 99 cancels and replaces the second edition of the International vocabulary
of basic and general terms in metrology (VIM). It is equivalent to the third edition of the VIM. For further
information, see the Introduction (0.2)

Note that in this document, GUM is used to refer to the industry-recognized publication, adopted as
ISO/IEC Guide 98-3:2008. When a specific subclause number is cited, the reference is to ISO/IEC
Guide 98-3:2008.
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MpeaucnoBue

MexgyHapogHasa opraHmsauus no ctangaptusaumm (ISO) sensetca BcemupHon heaepaument HaumMoHarnbHbIX
OpraHoB Mo cTaHgapTmMsaumm (komuTteToB-4neHoB 1ISO). PaboTty no nogrotoBke MexayHapoaHbIX CTaHAapToB
OObIYHO BLINOMHAT TexHu4Yeckne komuTeTbl ISO. Kaxapli KOMUTET-YNEH, 3aMHTEPECcCOBaHHbIN B TeMe, ANs
KOTOpOM OblN1 cO34aH TeXHUYECKMA KOMUTET, MmeeT npaBo ObiTb MpPeAcTaBfeHHbIM B 3TOM KOMUTETE.
MexayHapoaHble opraHusaluu, npaBUTENbCTBEHHbIE U HEMpaBUTENbCTBEHHbIE, CBA3aHHble ¢ I1SO, Takke
npvHUMatoT yyactne B pabote. ISO TecHo coTpygHmyaeT ¢ MexayHapoOHOW 3neKTPOTEXHUYECKON
komuccuen (IEC) no Bcem Bonpocam ctaHAapTM3aLumn B 3NEeKTPOTEXHMUKE.

MexayHapodHble CTaHAapTbl MOATOTABMMBAKOTCA B COOTBETCTBUM C MpaBunamu, NPUBEAEHHLIMU B
avpektueax ISO/IEC, YacTb 2.

MpoekT PykoBoacTBa, 00obpeHHbI OTBETCTBEHHbIM KomuTeTom unu [pynnon, paccbinaetcs KomuTeTam-
uneHam ans ronocoBaHus. [Nybnmkaumsa ookymeHTa B kadecTBe PykoBoacTtBa TpebyeT ogobpeHus He MeHee
75 % KOMUTETOB-YNIEHOB, KOTOPLIE Y4AaCTBOBAM B rOfIOCOBAHMM.

O6palyaeTcs BHUMaHMe Ha BO3MOXHOCTb TOrO, YTO HEKOTOpble 3M1EMEHTbl ATOr0 AOKYMEHTa MOryT ObiTb
cybbektamm nateHTHoro npaea. ISO He JOMKeH HecTM OTBETCTBEHHOCTb 3a BbIABMEHME MOObIX TaKUx
naTeHTHbIX NpaB.

Hactoswas nepsas pegakumsa Guide ISO/IEC 99 oTmeHsieT 1 3ameHsAeT BTopyto pefakuunio MexdyHapodHo2o
crioeapsi OCHOBHbIX U 0bwjux mepmuHog 8 memporsoauu (VIM). OHa akBuBaneHTHa TpeTben pegakuuun VIM.
Ona panbHenwen nHpopmaumm cm. BeegeHwne (0.2).

3ameTumM, 4YTO B HacCTOsLLEM JOKYMEHTE UCMONb3ykoTcs cebiikn Ha GUM kak Ha ISO/IEC Guide 98-3:2008 B
KadecTBe nyGnuMkaumMm nNPU3HAHHOW MPOMbILISIEHHOCTLIO. B crnyyae ccbinkv Ha onpedeneHHbli Homep
NoAnyHKTa, aTa ccbinika oTHocuTcs K ISO/IEC Guide 98-3:2008.

vi © ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsitoTcst
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Introduction

0.1 General

In general, a vocabulary is a “terminological dictionary which contains designations and definitions from one or
more specific subject fields” (ISO 1087-1:2000, 3.7.2). The present Vocabulary pertains to metrology, the
“science of measurement and its application”. It also covers the basic principles governing quantities and
units. The field of quantities and units could be treated in many different ways. Clause 1 of this Vocabulary is
one such treatment, and is based on the principles laid down in the various parts of ISO 31, Quantities and
units, currently being replaced by ISO 80000 and IEC 80000 series Quantities and units, and in the
S| Brochure, The International System of Units (published by the BIPM).

The second edition of the International vocabulary of basic and general terms in metrology (VIM) was
published in 1993. The need to cover measurements in chemistry and laboratory medicine for the first time, as
well as to incorporate concepts such as those that relate to metrological traceability, measurement
uncertainty, and nominal properties, led to this third edition. Its title is now International vocabulary of
metrology — Basic and general concepts and associated terms (VIM), in order to emphasize the primary role
of concepts in developing a vocabulary.

In this Vocabulary, it is taken for granted that there is no fundamental difference in the basic principles of
measurement in physics, chemistry, laboratory medicine, biology, or engineering. Furthermore, an attempt
has been made to meet conceptual needs of measurement in fields such as biochemistry, food science,
forensic science, and molecular biology.

Several concepts that appeared in the second edition of the VIM do not appear in this third edition because
they are no longer considered to be basic or general. For example, the concept 'response time', used in
describing the temporal behaviour of a measuring system, is not included. For concepts related to
measurement devices that are not covered by this third edition of the VIM, the reader should consult other
vocabularies such as IEC 60050, International Electrotechnical Vocabulary, IEV. For concepts concerned with
quality management, mutual recognition arrangements pertaining to metrology, or legal metrology, the reader
is referred to documents given in the bibliography.

Development of this third edition of the VIM has raised some fundamental questions about different current
philosophies and descriptions of measurement, as will be summarized below. These differences sometimes
lead to difficulties in developing definitions that could be used across the different descriptions. No preference
is given in this third edition to any of the particular approaches.

The change in the treatment of measurement uncertainty from an Error Approach (sometimes called
Traditional Approach or True Value Approach) to an Uncertainty Approach necessitated reconsideration of
some of the related concepts appearing in the second edition of the VIM. The objective of measurement in the
Error Approach is to determine an estimate of the true value that is as close as possible to that single true
value. The deviation from the true value is composed of random and systematic errors. The two kinds of
errors, assumed to be always distinguishable, have to be treated differently. No rule can be derived on how
they combine to form the total error of any given measurement result, usually taken as the estimate. Usually,
only an upper limit of the absolute value of the total error is estimated, sometimes loosely named
“uncertainty”.

In the CIPM Recommendation INC-1 (1980) on the Statement of Uncertainties, it is suggested that the
components of measurement uncertainty should be grouped into two categories, Type A and Type B,
according to whether they were evaluated by statistical methods or otherwise, and that they be combined to
yield a variance according to the rules of mathematical probability theory by also treating the Type B
components in terms of variances. The resulting standard deviation is an expression of a measurement
uncertainty. A view of the Uncertainty Approach was detailed in the Guide to the expression of uncertainty in
measurement (GUM) (1993, corrected and reprinted in 1995) that focused on the mathematical treatment of
measurement uncertainty through an explicit measurement model under the assumption that the measurand
can be characterized by an essentially unique value. Moreover, in the GUM as well as in IEC documents,
guidance is provided on the Uncertainty Approach in the case of a single reading of a calibrated instrument, a
situation normally met in industrial metrology.

© ISO/IEC 2007 — All rights reserved/Bce npaea coxpaHsioTcst Vi
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The objective of measurement in the Uncertainty Approach is not to determine a true value as closely as
possible. Rather, it is assumed that the information from measurement only permits assignment of an interval
of reasonable values to the measurand, based on the assumption that no mistakes have been made in
performing the measurement. Additional relevant information may reduce the range of the interval of values
that can reasonably be attributed to the measurand. However, even the most refined measurement cannot
reduce the interval to a single value because of the finite amount of detail in the definition of a measurand.
The definitional uncertainty, therefore, sets a minimum limit to any measurement uncertainty. The interval can
be represented by one of its values, called a “measured quantity value”.

In the GUM, the definitional uncertainty is considered to be negligible with respect to the other components of
measurement uncertainty. The objective of measurement is then to establish a probability that this essentially
unique value lies within an interval of measured quantity values, based on the information available from
measurement.

The IEC scenario focuses on measurements with single readings, permitting the investigation of whether
quantities vary in time by demonstrating whether measurement results are compatible. The IEC view also
allows non-negligible definitional uncertainties. The validity of the measurement results is highly dependent on
the metrological properties of the instrument as demonstrated by its calibration. The interval of values offered
to describe the measurand is the interval of values of measurement standards that would have given the
same indications.

In the GUM, the concept of true value is kept for describing the objective of measurement, but the adjective
“true” is considered to be redundant. The IEC does not use the concept to describe this objective. In this
Vocabulary, the concept and term are retained because of common usage and the importance of the concept.

0.2 History of the VIM

In 1997 the Joint Committee for Guides in Metrology (JCGM), chaired by the Director of the BIPM, was formed
by the seven International Organizations that had prepared the original versions of the Guide to the
expression of uncertainty in measurement (GUM) and the International vocabulary of basic and general terms
in metrology (VIM). The Joint Committee took on this part of the work of the ISO Technical Advisory Group 4
(TAG 4), which had developed the GUM and the VIM. The Joint Committee was originally made up of
representatives from the International Bureau of Weights and Measures (BIPM), the International
Electrotechnical Commission (IEC), the International Federation of Clinical Chemistry and Laboratory
Medicine (IFCC), the International Organization for Standardization (ISO), the International Union of Pure and
Applied Chemistry (IUPAC), the International Union of Pure and Applied Physics (IUPAP), and the
International Organization of Legal Metrology (OIML). In 2005, the International Laboratory Accreditation
Cooperation (ILAC) officially joined the seven founding international organizations.

The JCGM has two Working Groups. Working Group 1 (JCGM/WG 1) on the GUM has the task of promoting
the use of the GUM and preparing Supplements to the GUM for broad application. Working Group 2
(JCGM/WG 2) on the VIM has the task of revising the VIM and promoting its use. Working Group 2 is
composed of up to two representatives of each member organization, supplemented by a limited number of
experts. The third edition of the VIM has been prepared by Working Group 2.

In 2004, a first draft of the third edition of the VIM was submitted for comments and proposals to the eight
organizations represented in the JCGM, which in most cases consulted their members or affiliates, including
numerous National Metrology Institutes. Comments were studied and discussed, taken into account when
appropriate, and replied to by JCGM/WG 2. A final draft of the third edition was submitted in 2006 to the eight
organizations for review and approval.

All subsequent comments were considered and taken into account as appropriate by Working Group 2.

The third edition of the VIM has been approved by each and all of the eight JCGM Member organizations.

viii © ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsioTcst
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BBeneHue

0.1 OO6wwme nonoxeHus

B obwem, cnoBapb — 3TO “TEPMWMHOMNOIMYECKMI CrOBapb, COAEPXaLLMN HAMMEHOBaHWA U onpeaeneHus n3
ofHon unn bonee onpefeneHHbix nNpegMeTHeix obnacten” (ISO 1087-1:2000, 3.7.2). Hactoawmn Crosapb
OTHOCUTCA K MeTponorun, “Hayke o6 usaMepeHusx n ux npumeHeHun”. OH Takke COOEPXUT OCHOBHbIE
npasuna, KOTOPbIMW PYKOBOACTBYKOTCA NPV MPUMEHEHWW BenuuuH u eaumHuy. CyllectByeT MHOXEeCTBO
cnocoboB, C MOMOLLbLIO KOTOPbIX MOXHO paccmatpusatb obnactb BenuunH M eauHuu. OguvH M3 Takux
cnocobos, NpuHATLIM B Pasgene 1 Hactoswero Crioeaps, OCHOBaH Ha NpuHUMNax, copMynnMpoBaHHbIX B
pasnuyHbix Yactax 1ISO 31, BenuyuHbl u eduHUYbI, KOTOPbIE B HaCTOSLWEe BPeMs 3aMEHSIOTCA CUCTEMOM
MexayHapogHbix cTtaHgaptoB ISO 80000 w IEC 80000, Benu4uHbl u eduHuusi, n B bpowtope Sl
MexdyHapoOHasi cucmema eduHud, (onybnukosaHHown BIPM).

BTopoe unsgaHne MexdyHapodHO20 criosapsi obuux U OCHOBHbIX mepmuHos 8 memposioauu (VIM) 6bino
onybnukosaHo B 1993 roay. [NoTpebHOCTb BnepBbie OXBAaTUTb M3MEPEHMS B 0611acT XumMumn 1 nabopaTtopHOM
MeOUUMHBI, a Takke BKMIOYUTb TMOHATUS, CBS3aHHbIE C METPONOrMYEecKOW MPOCEXUBAEMOCTHIO,
HeonpeneneHHoOCTbio U3MepeHuna Uu KaveCTBeHHbIMU cBoWCcTBaMM cTana I'IpVILWIHOIZ CcOo3aaHun4A TpeTbeIZ
pedakuumn cnosaps. Tenepb cnosapb HasbiBaeTcs: MexdyHapoOHbIl criogapk o memposoauu. OCHOBHbIE U
obwue noHamus u coomeemcmsyowue mepmuHsbl (VIM). HasBaHue wnsmeHeHO, 4TOBbl MOAYEPKHYTb
NepBUYHYIO POSb MOHATUIA NPU CO34aHMM CroBapsi.

B HacTtoswem Criogape npvHMMaeTcd, YTO HET (PyHOAMEHTamnbHbIX PasfuyMid B OCHOBHbIX MNPUHLMNAX
namepeHun B usmke, xumumn, nabopatopHon meguuuHe, Guonorum unu mnHxeHepuu. Kpome Ttoro, Gbina
coenaHa nonbiTKka yaoBrneTBOPUTb I'IOTpeﬁHOCTI/I B MOHATUAX, KaCakoLLNXCA |/|3mepeHV||7| B TaKNX o6nacmx, KaK
6I/IOXI/IMI/IF|, HaykKa O NUTaHUn, KOUMNHANUCTUKaA N MOJeKyndapHasa Ouonorus.

HekoTopble MOHATUSA, KOTOpble BOLWMIM BO BTOopoe m3gaHue VIM, He Obinv BKIIOYEHbI B HAcCToOsILLEe TpeTbe
n3gaHue, NoToMy 4YTOo OHM Bonee He paccMaTpuBalOTCA Kak obwume u OCHOBHble. Hanpumep, He Oblino
BKITIOYEHO MOHSATHE “8peMsi omKiuka” (response time), cnonb3yemMoe Nnpu ONMcCaHun NoBEAEHWSI BO BPEMEHM
N3MepUTESNbHON CUCTEMBI. YUTO KacaeTcs MOHATUKW, CBA3AHHbLIX C U3MEPUTENbHBIMU YCTPOMCTBaAMU, KOTOPbIE
He oxBayeHbl HacToAwuMm TpeTbuMm mnsgaHuem VIM, To uutatens moxeT obpaliaTbCs K ApyrMM CrnoBapsiM,
Takum kak IEC 60050, MexdyHapodHbil snekmpomexHudeckul crogapb (IEV). OTHOCUTENbHO NOHATUN,
CBSI3aHHbIX C MEHEIXXMEHTOM KayecTBa, [AOrOBOPEHHOCTSIMU O B3aMMHOM MPU3HAHWU MPUMEHUTENBHO K
obnactu MeTpornorMm Wnu 3akoHoAaTeNnbHOW MEeTpOoNiorMu, ymMTatenb MOXeT obpalatbCsi K OOKYMEeHTam,
npvBedeHHbIM B bubnuorpacpmm.

PaspaboTtka HacTtoswero Tpetbero usganna VIM nogHana psg dyHAaMeHTanbHbIX BOMPOCOB, KacakLMXCs
pasnu4YHbIX NOAXOAOB, UCMOMb3YEMbIX MPU ONUCAHUN U3MEPEHUIA, YTO OyaeT MPOCYMMUPOBAHO HMxXe. OTu
pasnuunst MHOraa YCroXHANu paspaboTky onpeaeneHnii, KoTopble MOrnn 6Gbl MCMONb30BaTLCA NapannensHo
Ons pasnuyHbIX onucaHui. B HacTodwem TpeTbeM M3gaHuu He OTAaeTcs NPeanodTeHUMs HU O4HOMY U3
pasnU4YHbIX NOAXO0A0B (KOHLENUui).

OBONOLUNA TPAKTOBKM HEONpeaeneHHoCTn uamepennsa ot “KoHuenuuu norpewHoctTn” (KOTopbIi MHOraa
HasbiBalOT TpaguuuoHHbiM  noaxogoM  wunu  KoHuenumenl WUCTUMHHOrO  3HadeHust) k  “KoHuenuum
HeonpegeneHHoCTN” MOBMEKNO 3a COBON NepecMoTP HEKOTOPbIX CBA3AHHbLIX MOHATUN, COAepXKallMXCs BO
BTopoM wusgaHum VIM. Lenbto namepeHusa B “KoHuenumum MNOrpelHocTn® sBNSETCA HaxXOXOEHWEe OLEHKM
WUCTUHHOIO 3Ha4eHWs, HaCKOMbKO BO3MOXHO OnU3KOM K 3TOMY €AMHCTBEHHOMY WCTUHHOMY 3HAa4eHuHo.
OTKINOHEHNE OT UCTUHHOIO 3HAYEHUSI COCTOUT U3 CIlydalHbIX U CUCTEMATMYECKUX MorpelwHocTen. [1sa Buaa
NMOrpeLUHOCTeN, KOTopble MO MPEANONOXEHUIO BCErda MOXHO pasnnyuTb, OOMMKHbI ObpabaTbiBaTbCcs MO-
pa3HoMy. HeBO3MOXHO onpefenutb MpaBuiio OTHOCUTENBHOIO TOro, Kak UX O0beauHATb AN MNonyyYeHus
MOMHOW MOrpeLHoCTU Mboro JaHHOro pesynbTata U3MepeHWsi, OObIYHO MOMy4arT TONbKO €€ OLEHKY.
OObIYHO OUEHMBAETCS TONMbKO BEPXHSISt rpaHuua abCoNTHOrO 3HauYeHWs MOSIHOW MOrpeLlHoCcT, WHoraa
ownboYHO Ha3biBaemas “HeonpeaeneHHOCTbI”.
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B Pexkomengaumn INC-1(1980) MexayHapogHoro KkomuteTa no MepamMm W Becam, 3asBuBLIEN O
HeonpeaenéHHoCTSX, npepnaraeTcs, YTOObI cocTaBnswowme HeonpeaeneHHoOCTU n3mepeHui
rpynnupoBanucb B ABe kateropun, Tuna A n tuna B, B COOTBETCTBMM C TeMm, ObiMM N OHWU OLIEHEHBI
CTaTUCTUYECKMMU METOAAMM WIIN MHbIM CMOCOOOM, M 4YTOObI OHM OOBLEAVMHANUCH C LENbl MOMyYeHus
aucnepcum B COOTBETCTBUM C MpaBunamMmy TeOpMU BEPOSTHOCTEN, MpU 3TOM COCTaBnswwmMe Tvna B Takke
paccMaTpuBaloTCs Kak gucnepcun. PesynbTupyloliee CTaHOApTHOE OTKIIOHEHME SBMASIETCH BblpaXXeHWEM
HeonpegeneHHocTn wm3aMmepeHun. KoHuenums HeonpegeneHHocTn ©Obina pfgetanbHO MpeacTaBrneHa B
Pykosodcmee 1o ebipakeHuUr HeoripedesieHHocmu 8 usmepeHusix (GUM) (1993, ucnpaeneHo u nepensgaHo
B 1995), KOTOpPOE CKOHLIEHTPMPOBAHO HA MaTeMaTMYECKOM TPaKTOBKE HEONpenerieHHOCTU U3MEpPEHNn Yyepes
JeTtanbHO npopaboTaHHyld MoAeNb M3MEpPEeHMs B NPEANnoOSIOKEHUW, YTO Uu3Mepsemas BenmunHa MOXeT
XapakTepu3oBaTbCa MO CYLEeCTBY €AWHCTBEHHbIM 3HadeHnem. Kpome Toro, B GUM, Takke kak m B
pokymeHTax IEC, paetca pykoBoactBo Ha ocHoBe KoHuenuuu HeonpeneneHHOCTM B criyvyae eavHUYHOro
nokasaHus kannbpoeaHHoro npubopa — cutyaums obbliyHas B NPOMbILLIIEHHON METPONOTUN.

Llenb mnamepeHns B KoHuenuuwn HeonpeaeneHHOCTM He B TOM, YTOOblI onpenenuTb WCTUHHOE 3HayeHue
HaCKONbkO BO3MOXHO TO4YHO. Ckopee 3pecb npegnonaraetcs, 4YTO WHoOpMauusi, NonyvYeHHas npwu
n3mMepeHnn, NO3BOMSAET TOMBKO NpunncaTe 060CHOBAHHLIN MHTEPBAN 3HAaYeHU NS N3MEPSIEMON BENUYMHBI,
OCHOBbIBasAICb Ha MPegnosioKeHUN, YTO MpU  BbINOMIHEHUM WU3MEPEHUA He ObINo caenaHo OoLnBOoK.
[ononHuteneHasa 3HadYMmasa MHOPMaUUA MOXET YMEHbLUMTb pasmepbl MHTepBana 3Ha4YeHURn, KOTopble
MOXXHO 0OOCHOBaHHO MpunucaTb namepsemon BennyunHe. OgHako, gaxe camMoe TOMHOE U3MEPEHMNE HE MOXET
YMEHbLUUTbL 3TOT UHTEpBan 40 eQUHCTBEHHOro 3HaAYeHUs MU3-3a KOHEYHOro KOnMyecTBa AeTanen B onMcaHuu
namepdemon BenuumHbl. o 3TOM nNpuYMHE, HeonpedenéHHOCTb CaMOro onpeaeneHns n3mMepsiemMomn
BEMMYMHbI (OedmHuumManbHas HeoNpedenéHHOCTb) YCTaHaBnUBaeT MVHUMAanbHbI npeden ans nwobon
HeonpeaeneHHoOCTU u3aMepeHuin. WHTepBan MoXeT ObITb nNpeacTtaBneH OOHUM U3 CBOMX 3HAYeHUR,
Ha3blBaeMbIM “U3MEPEHHBLIM 3HAYEHUEM BETTUYNHDI”.

B GUM pedmHuumansHas HeonpeaeneHHOCTb paccMaTpMBAETCs Kak NPeHebpeXXMMo Marnast Mo CPaBHEHWUIO C
OpYrMMy COCTaBnSALWMM HeonpeaeneHHOCTU uaMmepeHuin. B 3Tom cnyyae uenbio M3MepeHus sBnaeTcs
YyCTaHOBMEHWE Ha OCHOBaHWW MHGOPMAaLMK, OOCTYMHOW MPU U3MEPEHUU, BEPOATHOCTU TOro, YTO 3TO MO
CYLLIECTBY €AMHCTBEHHOE 3HAYEHNE NEXUT B Npeferiax UHTepBarna U3MepeHHbIX 3Ha4YEHWIA BEMNUYNHDI.

B IEC BHMMaHWe pokycupyeTcs Ha M3MepeHnsx ¢ eAMHUYHBIMU NOKasaHUsSMU, YTO NO3BOMSET uccneaoBarhb,
N3MEHSAIOTCA NN BENUYMHBI BO BPEMEHU U HA 3TOW OCHOBE cCAenaTtb BbIBOL O COBMECTMMOCTU pe3ynbTaToB
namepeHun. [loaxon |IEC nossonsieT paccMaTpuBaTb Takke crydau, Korga AeduHuumnanbHble
HeonpeaeneHHOCTN He SBNSAKTCA MpeHedpexnmo ManbiMu. [JOCTOBEPHOCTL pPEe3ynbTaToB M3MEPEHUS B
3HaUYUTENbHOM CTEMNEeHn 3aBUCUT OT METPOSNIOMMYECKMX CBOWCTB CpPeacTBa W3MEPEHUn, KOTopble
OonpenensaTcsa vyepe3 ero kanubpoBky. VHTepBan 3HayeHwi, npegnaraemMbix Afsi OMUCAHUS N3MEPSEMOMN
BENNYMHBI, ABMSETCA UHTEPBAIIOM 3HA4YEHMWI 3TarlOHOB, KOTOPbIE MOMNK Obl AaTb TaKMe Xe nokasaHus.

B GUM noHsTME WCTUHHOTO 3HAYeHUs COXPaHAETCA ONA OnUCaHUs Lenu U3MEpPEHWsi, HO npunaraTenbHoe
“UCTUHHBIN" cunTaeTcs M30bITOYHbIM. IEC He ucnonb3yeTr 3To MOHATME ANs OnMcaHus Lenu uamepeHus. B
HacTosiwem Criogape aTO NOHATUE U TEPMUH COXPaHEHbI MO NPUYMHE NX LUMPOKOIO UCMOSb30BaHMSA N BaXKHOCTMU.

0.2 Wctopusa VIM

B 1997 rogy O6beanHeHHbI KOMUTET MO pykoBogcTtBam B MeTponormm (JCGM), koTopbii BO3rmnaBusi
ovpektop MexayHapogHoro biopo mep u BecoB (BIPM), Obin co3gaH cembio  MexayHapoaHbIMy
opraHm3aumsmMu, NoaroTOBMBLLUMMM UCXOAHbIE Bepcun Pykogodcmea o 8bipaxeHuto HeornpedesieHHoCmu 8
usmepeHusix (GUM) n MexdyHapoOHO20 crioeapsi OCHOBHbIX U obwux mepmuHog 8 memporsoauu (VIM).
ObbeanHEeHHbIN KOMUTET B34 Ha cebsa 4acTb paboTbl 4-o1 TeXHUYecKonW KOHCymnbTaTuBHOW rpynnbl 1ISO
(ISO TAG 4), kotopas paspabarteiBana GUM u VIM. lMNMepBoHayansHO O6beaUHEHHBIN KOMUTET COCTOSN U3
npeacrasutenen MexayHapoaHoro biopo mep u BecoB (BIPM), MexayHapoaHOW 3neKTpOTEXHUYECKON
komuccun (IEC), MexayHapogHow defepauum KIMHUYECKON XuMum u nadopatopHon MeguuuHel (IFCC),
MexayHapoaHon opraHusaumm no crtaHgaptusauum (1ISO), MexayHapoOHoOro corwsa no TeopeTuyeckon u
npuknagHon xumun (IUPAC), MexgyHapoOHoOro coto3a Mo TeopeTuyeckon u npuknagHon dumsmke (IUPAP),
MexagyHapoHoln opraHm3aumm 3akoHogartenbHon metponorum (OIML). B 2005 rogy kK cemu mexayHapoaHbIM
opraHu3auusiM-ocHoBaTenam  odumunaneHo  npucoeanHunocb  MexayHapogHoe — COTpyAHMYECTBO MO
akkpeauTaumm nadopatopun (ILAC).
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JCGM coctout u3 geyx Paboumx rpynn. Pabouass rpynna 1 (JCGM/WG 1) no GUM wumeet 3agavy
cogencTtBust npumeHeHnto GUM u nogrotoekn [dononHeHun k GUM ans wmpokoro npumeHeHusi. Pabovas
rpynna 2 (JCGM/WG 2) no VIM nmeet 3agady nepecmoTpa VIM u cogencteusi ero npumeHeHunto. Pabovas
rpynna 2 ccopmupoBaHa M3 OLHOrO-OBYX MPEACTaBUTENEN KaXAoW opraHvM3auum-yneHa, ¢ OOMOSIHEHMEM
OrpaHMYeHHOro Yncna akcnepToB. TpeTbe n3gaHue VIM Obino nogrotoneHo Paboven rpynnon 2.

B 2004 rogy nepsbiin npoekT TpeTbero nsgaHua VIM 6bin npeactaBneH Ha paccMoTpeHve ansg obcyxaeHus u
npensiokeHnin BOCbMW  OpraHmsaumsam, Bxogdwum B JCGM, koTopbli B OONbLUMHCTBE  Cly4vaeB
KOHCYNbTUPOBANCs CO CBOUMWU MOCTOSIHHBbIMW YSleHaMW WM acCOLUMPOBAHHBLIMU YYaCTHUKAMW, BKIOYas
MHOTOYUCIIEHHbIE HALMOHanbHble MeTponornyeckme MHCTUTYThl. JCGM/WG 2 nayuuna un obcyguna sameyaHus,
B ODOCHOBaHHbIX Cryyasix MpWHSANa MX BO BHUMaHue v Jdarna oTBeTbl. OKOHYaTembHbIN MPOEKT TPETbEro
nsganns 6bin NpeacTaBneH 3TMM BOCbMW OpraHn3aunsMm Ha paccMoTpeHune n ogobpenune B 2006 rogy.

Bce nocnepytowme 3ameyaHums Bbiny paccMoTpeHbl U COOTBETCTBYHOLLMM 0Bpa3oM ydTeHbl Pabouen rpynnon 2.

TpeTbe n3ganue VIM 6bino ogobpeHo eguMHornacHo BoceMbio opraHmdauusammu-yrieHamm JCGM.
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Conventions
Terminology rules

The definitions and terms given in this third edition, as well as their formats, comply as far as possible with the
rules of terminology work, as outlined in ISO 704, 1ISO 1087-1 and ISO 10241. In particular, the substitution
principle applies; that is, it is possible in any definition to replace a term referring to a concept defined
elsewhere in the VIM by the definition corresponding to that term, without introducing contradiction or
circularity.

Concepts are listed in five chapters and in logical order in each chapter.

In some definitions, the use of non-defined concepts (also called “primitives”) is unavoidable. In this
Vocabulary, such non-defined concepts include: system, component, phenomenon, body, substance,
property, reference, experiment, examination, magnitude, material, device, and signal.

To facilitate the understanding of the different relations between the various concepts given in this Vocabulary,
concept diagrams have been introduced. They are given in Annex A.

Reference number

Concepts appearing in both the second and third editions have a double reference number; the third edition
reference number is printed in bold face, and the earlier reference from the second edition is given in
parentheses and in light font.

Synonyms

Multiple terms for the same concept are permitted. If more than one term is given, the first term is the
preferred one, and it is used throughout as far as possible.

Bold face

Terms used for a concept to be defined are printed in bold face. In the text of a given entry, terms of concepts
defined elsewhere in the VIM are also printed in bold face the first time they appear.

Quotation marks

In the English text of this document, single quotation marks (“...") surround the term representing a concept
unless it is in bold. Double quotation marks (“...”) are used when only the term is considered, or for a
quotation. In the French text, quotation marks («...») are used for quotations, or to highlight a word or a group
of words.

Decimal sign

The decimal sign in the English text is the point on the line, and the comma on the line is the decimal sign in
the French text.

French terms “mesure” and “mesurage” (“measurement”)

The French word “mesure” has several meanings in everyday French language. For this reason, it is not used
in this Vocabulary without further qualification. It is for the same reason that the French word “mesurage” has
been introduced to describe the act of measurement. Nevertheless, the French word “mesure” occurs many
times in forming terms in this Vocabulary, following current usage, and without ambiguity. Examples are:
instrument de mesure, appareil de mesure, unité de mesure, méthode de mesure. This does not mean that
the use of the French word “mesurage” in place of “mesure” in such terms is not permissible when
advantageous.

Equal-by-definition symbol
The symbol := denotes “is by definition equal to” as given in the ISO 80000 and IEC 80000 series.
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Interval

The term “interval” is used together with the symbol [a; b] to denote the set of real numbers x for which
a<x<b, where a and b >a are real numbers. The term “interval” is used here for ‘closed interval’. The
symbols a and b denote the ‘end-points’ of the interval [a; b].

EXAMPLE  [4; 2]

| | | | | | | |
-5 -4 -3 -2 -1 0 1 2 3 X

f f

End-point a =-4 End-point b = 2

The two end-points 2 and —4 of the interval [-4; 2] can be stated as —1 + 3. The latter expression does not denote the
interval [-4; 2]. Nevertheless, —1 + 3 is often used to denote the interval [-4; 2].

Range of interval
Range

The range of the interval [a; b] is the difference b — a and is denoted by r[a; b].
EXAMPLE r[-4;2]=2—-(-4)=6

1 T 1T T T T T T
5 4 3 2 1 0 1 2 3 x

< fay
L =1

NOTE The term “span” is sometimes used for this concept.
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anHﬂTble npasuna v 0003Ha4YeHusn
TepmuHosio2u4eckue npasusia

OnpepeneHnst 1 TEPMUHBI, NMPUBEOEHHbIE B HACTOSLLIEM TPETbEM M34aHWM, Tak Xe Kak u ux dopmar,
COOTBETCTBYHT HACKOJIbKO 3TO BO3MOXHO NpaBuiiamMm TEPMUHONMOIMYECKUX paboT. AT npaBuna npuBeaeHsbl B
ISO 704, ISO 1087-1 1 ISO 10241. B 4acTHOCTWN, NPUMEHSIETCS NMPUHLUMN 3aMELLEHNST; 3TO nogpasymeBaeT
BO3MOXHOCTb B t060M onpeneneHnn 3aMeHATb TeEpMUH, KOTOprI7I CCbl1laeTCda Ha NoHATUe, onpegeneHHoe B
apyrom mecte VIM, yepes onpefeneHne, COOTBETCTBYIOLLEE 3TOMY TEpMUHY, 6e3 BBeAeHMS NpOTUBOPEYUI
WK KPYroBbIX onpegeneHni.

MoHaTns nepeyvyncrneHbl B NATU rnaBax 1 B Jiorn4eCcKom nopsake B Kaxkgown rnase.

B HekoTOpbIx onpegeneHnsax HeN30exHO UCMOSbL30BaHNE Tak Ha3blBAEMbIX HEOMpPeAEeNMMbIX MOHATUI (Takke
HasbiBaeMbIX “UCXoOHbIX” — “primitives”) noHaTuin. B HacTosiwem CrioBape Takmmu HeonpenerneHHbIMU
noHATUAMM ByayT: cucTema, KOMMOHEHT (COCTaBMsAOLLAs, SMIEMEHT), ABMEHNe, Teno, BELLECTBO, CBONCTBO,
OTNNYUTENBHBIN NPU3HAK, SKCMEPUMEHT, UCCIedoBaHMe, pa3Mep, MaTtepuan, yCTpOMCTBO, CUrHar.

Y106bl caenaTb Goree MOHATHLIM CBA3WM MEXAY PasnUYHbIMU MOHATUAMM, NPUBEOEHHBIMW B HACTOSALLEM
Cnosape, 6binn BBeAeHbI CxeMbl NOHATUIA. OHY NpuBeaeHb! B MpunoxeHun A.

CcbUI0Y4YHbIU HOMEP

MoHATMSA, urypupytolne kak BO BTOPOM, Tak U B TPETbEM U3AAHUSIX, UMEIOT LBOVHON HOMEP CCbINKW; HOMEP
CChISIKN TPETLErO M3OaHUs HamnevaTaH XXUPHbIM LUPUETOM, @ HOMEP CChISIKM BTOPOrO U3[aHWUsS — B KPYrbIX
CkOOKax M 0ObIYHbIM LIPUETOM.

CUHOHUMBI

[ns ogHOro n Toro e NoHATUA [onyckaeTcAa HECKOJTIbKO TEPMUNHOB. Ecnun ana noHaTtua npueeneH bonee yem
OAWNH TEPMUH, TO I'IepBbIl7I TEPMUH ABndeTCA npeanovTuTeslbHbIM, 1 OH UCNOJb3yeTCcA BCHOAY, HACKOJIbKO 3TO
BO3MOXHO.

XupHbI1l wpugpm

TepMuHbI, ncnonb3yemble AN NOHATUS, KOTOPOMY AaeTcs onpefeneHve, HaneyaTaHbl XKUPHbIM WPUETOM.
TepMuHbl B TEKCTE OaHHOW cTaTbW ANS NOHATUWA, onpedeneHHbix B Apyrom mecTte VIM, Takke neyartalotcs
XUPHbIM LWPUTOM, ECIIU OHU YNOMUHAIOTCS B HEW BNEPBbIE.

Kaebiuyku

B anrnuiickom Tekcte Criogapsi TepMuH, ObO3HayvaloLuii HEKOTOpOe MOHSTWE, 3akMioYéH B OOMHApHbIe
KaBbl4kM (‘..."), ecnn OH He BbiAeneH XMpHbIM WpugToM. [BOWHbIE KaBblykM (“...") MCNOMb3yHTCA MNpu
paccMOTPEHUM TOMbKO TEPMUHA UMK NPU UMTUPOBaHUK. B pycckom nepesBofe B NepBOM U3 yKa3aHHbIX BbiLLE
Cry4aeB NPYMEHEHUS KaBblYEK UCMONb3YHTCS ABOHbIE KaBblukM (“...") 1 Kypcus.

HdecsmuyHblil 3Hak

B kayectBe pas3denuTenbHOro 3Haka AEeCATUYHOIO YMcra B aHITIMACKOM S3blke UCMOSb3yeTcs Touka, a B
PYCCKOM si3blKe UCMOSIb3yeTcs 3ansTasi.

Cumeon paseHcmea o onpede.neHufo

CumBon:= o3HavaeT “no onpegeneHunio paBeH” Kak YCTaHOBMNEHO B cTaHgaptax cepunm ISO 80000 wm
IEC 80000.

NHmepean

TepMyH “nHTepBan” NpPUMEHSIETCS BMECTE C CMMBOSIOM [a; b] Anst ob6o3HaveHus Habopa OencCTBUTENbHbIX
yucen x, Ang KoTopbiXx a < X < b, rae a n b > a — gencTBuTenNbHbIE Yncna. TepMuH “uHTepBan” NpuMeHseTca
3gecb Ang “3aMkHymoezo uHmepsana’. Cumsonel a n b 0603Ha4aloT “KoHeuYHble ToUKn” uHTepBana [a; b].
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NPUMEP  [-4: 2]

[ | [ [ I | [ [ |
5 -4 3 2 4 o 1 2 a x

! !

KoHeuyHan To4yka g =-4 KoHe4Han Touka =2

[lBe koHe4yHble ToukM 2 U —4 uHTepBana [—4; 2] moryT ykasbiBaTbcs kak —1 + 3. [locnegHee BblpaxeHne He
o6o3HauvaeT nHtepsan [-4; 2]. Tem He MmeHee, bopmy —1 = 3 yacTo NCNOnb3yIOT A58 00603HaYEeHNs MHTepBana
[—4; 2]

WupuHa uHmepeana
Hduana3oH

LLnpuHa nHTepBana [a; b] ecTb pa3HocTb b — a 1 0603HavaeTcs r[a; b].
MPUMEP 1[-4;2]=2-(-4)=6

1 T 1T T T T T T
5 -4 3 2 1 0 1 2 3 x

[ !

NMPUMEYAHUE [ns 3TOro NOHATUSI Ha aHITIMNCKOM S3blKe MHOTAA Ucnonb3yetcs TepMuH “pasmax” (“span”).
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