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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 OOKYMEHTE UCMONb3ykoTcs cebiikn Ha GUM kak Ha ISO/IEC Guide 98-3:2008 B
KadecTBe nyGnukaumMm nNPU3HaHHOW MPOMbILUSIEHHOCTLIO. 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 Hactoswem Criogape npuvHMMaeTcd, YTO HeT (yHOAMEHTamnbHbIX PasfuyMidi B OCHOBHbIX MNPUHLMNAX
namepeHun B usmke, xumumn, nabopatopHonm meguuuHe, Guonorum unu mnHxeHepuu. Kpome Toro, Gbina
coenaHa nonbiTKka yaoBrneTBOPUTb I'IOTpeﬁHOCTI/I B NMOHATUAX, KaCaloLNXCA |/|3mepeHV||7| B TaKNX o6nacmx, KaK
6I/IOXI/IMI/IF|, HaykKa O NUTaHUn, KOUMNHANNCTUKaA N MOJeKyndapHasa ovonorus.

HekoTopble MOHATUSA, KOTOpbIe BOLWMM BO BTOpoe m3gaHue VIM, He Obinv BKIIOYEHbI B HAcTosILLEee TpeTbe
n3gaHue, NoToMy 4YTo OHM Bonee He paccMaTpuBaloTCA Kak obuwume u OCHOBHble. Hanpumep, He Oblino
BKITIOYEHO MOHSATHE “8pemMsi omKiuka” (response time), cnonb3yemMoe Mnpu ONMcaHun NoBEAEHNSI BO BPEMEHM
N3MepUTENbHON CUCTEMBI. YUTO KacaeTcs MOHATUW, 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 3HAYEHNEM BETTUYNHDI”.

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

B IEC BHMMaHWe pokycupyeTcs Ha n3MepeHnsx ¢ eAMHNYHBIMU NOKasaHUsSMU, YTO NO3BOMSET uccneaoBarhb,
N3MEHSAIOTCA NN BENUYMHBI BO BPEMEHU M HA 3TOW OCHOBE cAenaTtb 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

< fe
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, urypmpytone kak BO BTOPOM, Tak U B TPETbEM U3AAHUSIX, UMEIOT LBOVHON HOMEP CCbINKW; HOMEP
CChISIKN TPETLErO M3OaHUs HanevaTaH XXMPHbIM LIPUETOM, @ HOMEP CChINIKM BTOPOrO M3[aHWUS — 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 ABNndAeTCA 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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MexayHapoaHbIM cnoBapb No meTposiormn. OCHOBHbIE U
obLme NoHATUSA U cooTBeTCTBYOWME TepMuHbi (VIM)

Scope

In this Vocabulary, a set of definitions and
associated terms is given, in English and French,
for a system of basic and general concepts used in
metrology, together with concept diagrams to
demonstrate their relations. Additional information is
given in the form of examples and notes under
many definitions.

This Vocabulary is meant to be a common
reference for scientists and engineers — including
physicists, chemists, medical scientists — as well
as for both teachers and practitioners involved in
planning or performing measurements, irrespective
of the level of measurement uncertainty and
irrespective of the field of application. It is also
meant to be a reference for governmental and inter-
governmental bodies, trade associations, accredi-
tation bodies, regulators, and professional societies.

Concepts used in different approaches to describing
measurement are presented together. The member
organizations of the JCGM can select the concepts
and definitions in accordance with their respective
terminologies. Nevertheless, this Vocabulary is
intended to promote global harmonization of
terminology used in metrology.

O6nacTtb npumeHeHusA

B Hactoswem CnoBape npuBegeH Habop
onpefeneHuin u CoOTBETCTBYIOLWNX TEPMUHOB S
CACTEMblI  OCHOBHbIX W  OOWMX NOHATUA (B
opurMHane — Ha aHrMNCKOM N PYCCKOM A3biKax),
NPUMEHSEMbIX B METPOSIOrMN, BMECTE CO CXeMamMu
MOHATWUIA, KOTOpble AEMOHCTPUPYIOT WX CBA3b.
JononHutenbHas uvHopmauus npusegeHa B
dopme npuMMEpoB U MPUMEYaHUA KO MHOMUM
onpeaeneHnsm.

Hactosiwun CnoBapb npegHasHayveH GbiTb 0OWMM
nocobvemM pOns y4YeHblX W MHXEHEPOB, BKIHOYas
PU3MKOB, XMMUKOB, YYEHbIX-MEAMKOB, a TaKkke AN
npenogaBaTenen n NpakTUKYIOLWNX CrneunanmcTos,
UMEKLNX OTHOLUEHME K MMIAHUPOBAHUIO UK
BbIMOJTHEHUIO M3MEPEHUIN, HE3aBUCUMO OT YPOBHS
HeonpeaeneHHoCTU M3MEPEHUN U HE3aBUCUMO OT
obnactm npumeHeHua. OH Takke MOXeT ObITb
CrnpaBoOYHbIM MaTepuanioMm Ans rocyAapCTBEHHbIX
WNN  MEXIroCYLapCTBEHHbIX OpPraHoB, TOProBbIX
accouunaunin, opraHoB MO akkpeauTauuu, opraHoB
perynupoBaHust u npodeccrmoHarnbHbIX 06LLEeCTB.

MoHATNA, ncnonb3yemble B pasnuMyHbIX NOAXOAax
Ons onucaHns M3MepeHus, npeacTaBneHbl BMeCTe.
OpraHusaumm-yneHsol JCGM (O6beanHeHHbIN
KOMUTET MO PYyKOBOACTBAM B METPONOrnn) Moryt
BblIOpaTb MOHATUS U ONpPeLEerneHns B COOTBETCTBMM
C MPUHATON Y HUX TepMUHorornen. Tem He MeHee,
HacToswm CnoBapb npegHasHadYeH And coaen-
CTBUS rnoGanbHOM rapMOHU3aLMnU TEPMUHOIIOMNMN,
NCMNOSb3yeMOW B METPOJIOTNN.
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1 Quantities and units

1.1(1.1)
quantity

property of a phenomenon, body, or substance,
where the property has a magnitude that can be
expressed as a number and a reference

NOTE 1  The generic concept ‘quantity’ can be divided
into several levels of specific concepts, as shown in the
following table. The left hand side of the table shows
specific concepts under ‘quantity’. These are generic
concepts for the individual quantities in the right hand
column.

1 BenuunHbl N egUHULBI

1.1 (1.1)
BeJfimuMmHa

CBOWCTBO $BMIEHVs, Tera Wy BeLecTsa, Korga 310
CBOMCTBO MMEET pa3mMep, KOTOPbIA MOXET OblITb BbIpadkeH
YMCITOM C YKa3aHUeM OTIIMYUTENBHOMo MpusHaka

”

NMPUMEYAHUE 1 OcHOBHOE MOHATWE  “8eniuyuHa
MOXeT OblTb pasfgeneHo Ha HEeCKONMbKO  YPOBHEWN
KOHKPETHbIX MOHSITUIA, KaK Moka3aHo B Tabnuue Huxe. B
neBol 4YacTu Tabnuubl NokasaHbl KOHKPETHbIE MOHATUS
noa obWMM MOHATUEM “8esiuyuHa”. 3TN NOHATUA camMu
ABNAITCA OOLUMM NOHATUAMWN ONS OTAENbHbIX BENUYUH
B NPaBOW KOITOHKE.

length, | radius, r radius of circle A, raor r(A)
anvHa, [ pagwuyc, r pagmnyc okpy>KHoCTU A, ra unwu r(A)
wavelength, 4 wavelength of the sodium D radiation, Ap or A(D; Na)
[OnvHa BOMHbI, A ONMHA BOSHbI u3ny4veHus HaTtpusi D, Ap nnn A(D; Na)
energy, E kinetic energy, T kinetic energy of particle i in a given system, Tj
OHeprus, E KMHeTu4veckas aHeprus, T | KUHETUYecKas SHeprus Yactuubl i B JaHHOW cucteme, T;
heat, Q heat of vaporization of sample i of water, Qj
Tennota, Q Tennota, Bbigensiemasl npu ucnapeHun npobel i Boapl, Q

electric charge, Q

anekTpuyeckuii 3apsa, Q

electric charge of the proton, e

ANEeKTpU4ECKUn 3apsa NpoToHa, e

electric resistance, R

ANeKTpnu4ecKkoe conpoTueneHune, R

electric resistance of resistor i in a given circuit, Rj

ANeKTpnu4ecKkoe conpoTueieHne pe3ncrtopa i B 4aHHOM uenun, R;

amount-of-substance concentration of

amount-of-substance concentration of ethanol in wine sample i,

entity B, cg

MOnsipHas KoHLUeHTpauusi obbekTa B, cg

¢j (C2H50H)

MOInsipHas KOHUEHTpauusa atTaHona B obpasue BuHa i, ¢;(C2HsOH)

number concentration of entity B, Cp

CuéTtHasi KoHUeHTpauus obbekta B, Cp

number concentration of erythrocytes in blood sample i, C(Erys; Bj)

CYETHasi KOHLeHTpaums aputTpounToB B obpasue kposu i, C(Erys; B)

Rockwell C hardness (150 kg load),
HRC(150 kg)

TBEepAOCTb No Wwkane C Poksenna (Harpyska
150 «kr), HRC (150 «r)

Rockwell C hardness of steel sample i, HRC; (150 kg)

TBepAocCThb no wkane C Pokesenna obpasua ctanu i, HRC; (150 kr)

NOTE 2 A reference can be a measurement unit, a
measurement procedure, a reference material, or a

combination of such.

NOTE 3

symbol can indicate different quantities.

NOTE4 The preferred IUPAC-IFCC
designations of quantities in

“System—Component; kind-of-quantity”.

Symbols for quantities are given
ISO 80000 and IEC 80000 series Quantities and units.
The symbols for quantities are written in italics. A given

laboratory medicine is

NMPUMEYAHME 2 OTnuuuTenbHbIM NPU3HaKoM MOXEeT
ObiTb eAMHULLA U3MepeHUsl, MeToAuKa BbINONHEHUs
M3MepeHus, CcTaHAapTHbIW  obpasey v ux
KoMOUHaLUmA.

NMPUMEYAHME 3  YcnosHble 0003HaYeHUss Onst BEnuYuH
npvBegeHbl B cepusix crtaHgaptoB ISO 80000 mn IEC 80000,
BenuyuHbl u eOuHuybl. YcnoBHble 0003HaYeHUs1 Ans

in the

BEMUYMH  nuwytcs  kypcuBoMm. OOHO  yCrnoOBHOE
format  for 0603Ha4YeHne MoxeT 0603Ha4YaTb pasnuyHbIE BENUYUHDI.
NMPUMEYAHVME 4  TpegnovtuTenbHbIM cdopmatom

IUPAC-IFCC pns o6osHadeHuss BenuuuH B nabopa-
TOpHOW MeauumHe, saBnsetca “CucteMa—KoMMNOHEHT;
pog, BENUYNHbBI”.
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EXAMPLE “Plasma (Blood}—Sodium ion; amount-
of-substance concentration equal to 143 mmol/l in a
given person at a given time”.

NOTE5 A quantity as defined here is a scalar.
However, a vector or a tensor, the components of which
are quantities, is also considered to be a quantity.

NOTE 6 The concept ‘quantity’ may be generically
divided into, e.g. ‘physical quantity’, ‘chemical quantity’,
and ‘biological quantity’, or base quantity and derived
quantity.

1.2 (1.1, Note 2)

kind of quantity

kind

aspect common to mutually comparable quantities

NOTE 1 The division of the concept of ‘quantity’
according to ‘kind of quantity’ is to some extent arbitrary.

EXAMPLE 1 The quantities diameter, circumfer-
ence, and wavelength are generally considered to be
quantities of the same kind, namely of the kind of
quantity called length.

EXAMPLE 2 The quantities heat, kinetic energy,
and potential energy are generally considered to be
quantities of the same kind, namely of the kind of
quantity called energy.

NOTE 2 Quantities of the same kind within a given
system of quantities have the same quantity
dimension. However, quantities of the same dimension
are not necessarily of the same kind.

EXAMPLE The quantities moment of force and
energy are, by convention, not regarded as being of
the same kind, although they have the same
dimension. Similarly for heat capacity and entropy, as
well as for number of entities, relative permeability,
and mass fraction.

NOTE 3 In English, the terms for quantities in the left
half of the table in 1.1, Note 1, are often used for the
corresponding ‘kinds of quantity’. In French, the term
“nature” is only used in expressions such as “grandeurs
de méme nature” (in English, “quantities of the same
kind”).

1.3 (1.2)
system of quantities

set of quantities together with a set of non-
contradictory equations relating those quantities

NOTE Ordinal quantities, such as Rockwell C
hardness, are usually not considered to be part of a
system of quantities because they are related to other
quantities through empirical relations only.

NMPUMEP “Mna3ma (KPOBWU)—MKOH HATPUsi; MONSIP-
Has KOHUeHTpauus, paBHas 143 wmmonb/n Ans
[aHHOro yenoseka B JAHHbIN MOMEHT BPEMEHU”.

NMPUMEYAHME 5 BenunuvMHa, Kak OHa onpegerneHa
30ecb, SABnsieTca  ckanspHon. OpHako, BEKTOp WM
TEH30p, KOMMOHEHTbI KOTOPbIX SABMASIOTCA BENUYUMHAMW,
TaKKe paccMaTpuMBaeTCs Kak BenmymHa.

NMPUMEYAHUE 6 ToHaTtue “senuyuHa” MOXeET, B
obuwem, ObITb pasgeneHo, Hanpumep, Ha MNOHATUSA
gusuyeckass eenuquHa', ‘Xxumudyeckasi eefudYuHa’' wn
buornoeuyeckas eeniuduHa’, UMM OCHOBHAA BeNUYMHA U
npousBogHasi BenuiunHa.

1.2 (1.1, MNpumeyanue 2)
poa BesIM4YMHbI

pon
06|JJ,VII7I acnekT anda B3aMMHOro conocraBsneHna BenmimH

NMPUMEYAHUE 1 PasneneHne noHsatus “senuyuHa” B
COOTBETCTBUM C “podoM  8efuduHbl” sIBNsieTcs B
HEKOTOPOWN CTENEHWN MPOU3BOJTbHBIM.

MPUMEP 1 BenuuunHebl: anameTp, AnnHa
OKPYXHOCTM W ANMHA BOMHbI, Kak NpaBwuro,
paccMaTpuBaloTCa Kak OAHOPOAHble BENUYMHbLI, a
UMEHHO, KaK OTHOCALUMECS K poAy BENUYMHbI,
Ha3blBaeMOMy OIMHOW.

MNMPUMEP 2 BenuumHbl: TennoTta, KuHeTU4Yeckas
3Heprusi U noTeHumarnbHas 3Heprusl, kak npasBwrlo,
paccMaTpvBaloTCA Kak OAHOPOAHblIE BENUYMHBLI, a
WMEHHO, KaK OTHOCSLUMECS K pody BEnVYMHbI,
Ha3blBaeMOMY IHeprus.

NMPUMEYAHME 2  OpHopoaHble BENMYMHBLI B pamKax
[AHHOMN CUCTEMbl BESIMYMH VMMEKT OAMHAKOBYH pas-
MEpPHOCTb BenuuuHbl. OQHAKO BENUYMHbI OOMHAKOBOWN
pasMepHOCTU He 06513aTenbHO ByayT OAHOPOAHBIMU.

NMPUMEP BenuyunHbl: MOMEHT cuibl U 3Heprus
YCIOBHO HE paccmaTpuBaloTCsl, Kak OOHOPOAHbIE,
XOTS OHWM MMEKT OAMHaKOBYHD pPas3MEpPHOCTb.
MopobHbiM obpasom ob6CcTOAT pJena c  Tenno-
€MKOCTbI0 M 3JHTpPOMNMEN, a Takke KONM4YecTBOM
O0BLEKTOB, OTHOCUTENbHOW  MarHUTHOM  MPOHU-
LLaeMOCTbI0 M MacCcOBOW OONEN.

MPUMEYAHVE 3  TepMuHbl Ana BenuWYMH B JEBOWN
yactm Tabnmubl B 1.1, T[pumevaHne 1, uyacTto
MCNONb3YHTCA ANsl COOTBETCTBYHLUNX “podo8 s8esiuyuH’.
(B aHrnuinckom si3bike, “BenuynHbl ogHoro poaa”

1.3 (1.2)
cucrtemMma BefimumH

COBOKYMNHOCTb BeNnUYUMH BMeCTe C COBOKYMNHOCTbHO
HENPOTUBOPEYNBbIX ypaBHEHMVI, CBA3bIBAOLWNX 3TU
BEeJTMYUNHDbI

NMPUMEYAHNE MopsaakoBble BENMUYUHBLI, Takue
KaK TBepOocTb, u3MepsieMass no wkane C Pokeenna,
006bIY4HO He paccmaTpuBalTCsl Kak 4acTb CUCTEMbI
BENIMYMH, MOTOMY YTO OHU CBA3aHbl C Apyrumu
BeNMYNMHaMM TONbKO Yepes3 IMNMpPUYECKUE COOTHOLLEHUS.
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1.4 (1.3)
base quantity

quantity in a conventionally chosen subset of a
given system of quantities, where no subset
quantity can be expressed in terms of the others

NOTE 1 The subset mentioned in the definition is
termed the “set of base quantities”.

EXAMPLE The set of base quantities in the
International System of Quantities (ISQ) is given
in 1.6.

NOTE 2 Base quantities are referred to as being
mutually independent since a base quantity cannot be
expressed as a product of powers of the other base
quantities.

NOTE 3 ‘Number of entities’ can be regarded as a
base quantity in any system of quantities.

1.5 (1.4)
derived quantity

quantity, in a system of quantities, defined in
terms of the base quantities of that system

EXAMPLE In a system of quantities having the base
quantities length and mass, mass density is a derived
quantity defined as the quotient of mass and volume
(length to the third power).

1.6
International System of Quantities
IsQ

system of quantities based on the seven base
quantities: length, mass, time, electric current,
thermodynamic temperature, amount of substance,
and luminous intensity

NOTE 1 This system of quantities is published in the
ISO 80000 and IEC 80000 series Quantities and units.

NOTE 2 The International System of Units (SI) (see
1.16) is based on the 1SQ.

1.7 (1.5)

quantity dimension
dimension of a quantity
dimension

expression of the dependence of a quantity on the
base quantities of a system of quantities as a
product of powers of factors corresponding to the
base quantities, omitting any numerical factor

EXAMPLE 1 In the 1SQ, the quantity dimension of

1.4 (1.3)
OCHOBHaA BeJNimumHa

BeSIMYMHA MOAMHOXECTBA, YCMOBHO BblGpaHHOro
AN JaHHOW CUCTeMbl BeNUYUH TakK, YTO HuKakast
13 BEJNIMYMH MOOMHOXECTBA HE MOXET BblpaXkaTbCs
Yyepes apyrve BennynHbI

NMPUMEYAHUE 1 MogmHOXeCTBO,  yrNOMMHaemoe B
onpeaerneHun, HasbliBaeTcs “HaboPOM OCHOBHbIX BENNYMH.

NMPUMEP Habop
MexayHapogHom
npveegeH B 1.6.

OCHOBHbIX  BENUYMH B
cucteme BenuumH  (ISQ)

NMPUMEYAHME 2  OcHOBHble BEnWYUHBI OTHOCAT K
B3aMMHO HE3aBWCUMbIM, TaK Kak OCHOBHasl BENVYMHaA He
MOXeT ObITb BblpaXXeHa Kak MNpOM3BEAEHUE CTeneHewn
OpPYrMx OCHOBHbIX BENUYMH.

NMPUMEYAHUE 3  Konuyecmso 06bekmo8  MOXHO
paccmaTpuBaTb Kak OCHOBHYHO BenUYMHY B ro6oin
cucTemMe BENUYUH.

1.5 (1.4)
npou3sopHaa BeriMuMHa

Berin4nHa, Kotopad B CUCTeMe BerinvinH oripeaeneHa
Yyepe3 OCHOBHbIe BEeJTUYNHDbI 3TOWN CUCTEMBI

NMPUMEP B cucrteme BenuuYMH, rOe OCHOBHbIMU
BENUYMHAMN ABMAKOTCA ANMWMHA W Macca, MaccoBasi
NNOTHOCTb —  MNPOU3BOAHAs  BEeNUYMHA,  KoTopas
onpeaensieTcs kak YacTHOe OT AeNneHnst Maccbl Ha 00LEM
(anuHa B TpeTben cTeneHn).

1.6
ME)KAyHaPOAHaﬂ cucrtemMma BerimuimH
IsQ

cuctema BeJIMYMH, KOTOpadA OCHOBaHa Ha cCeMu
OCHOBHbIX BeJIMYUHaX: OnnHe, Macce, BpeMeHU,
ANEKTPNYECKOM TOKe, TepMO,D,MHaMquCKOVI TemMmne-
paTtype, Konn4yecTtee BellecTsa U cuie ceeta

NMPUMEYAHME 1 3OTta cuctema BeNWYUH onyonu-
KOBaHa B Cepusix  MeXAyHapOAHbIX  CTaH4apToB
ISO 80000 n IEC 80000, BenuvuHb! u eOUHUUbI.

NMPUMEYAHVE 2  MexayHapoaHasi cuctemMa eauHuL
(SI) (cm. 1.16) ocHoBaHa Ha MexgyHapodHoOW cucteme
BenuuuH (1SQ).

1.7 (1.5)

pasMepHOCTb BeNIUUMHbI

pa3MepHOCTb

BblpaXeHWe  3aBUCUMOCTU BeNUYMHbI oT

OCHOBHbIX BEeNIMYMH CUCTEeMbl BeJNIMYMH, Kak
npounsBefeHne CTeneHel COMHOXUTENEN, COOTBET-
CTBYIOLLMX OCHOBHbIM BESIMYMHAM, T4E YMCMEHHbIE
KO3 (pULUMEHTLI ONyLLEeHbI

MPVMEP 1 B ISQ pa3mepHOCTb BENWYMHBLI CUMbI
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force is denoted by dim F = LMT2,

EXAMPLE 2 In the same system of quantities,
dim g =ML is the quantity dimension of mass
concentration of componentB, and ML=3 is also the
quantity dimension of mass density, g, (volumic mass).

EXAMPLE 3  The period T of a pendulum of length | at
a place with the local acceleration of free fall g is

T:Zn\/g orT:C(g)\/T

where C(g):ﬁ

Jo

Hence dim C(g) = L-"2T.

NOTE 1 A power of a factor is the factor raised to an
exponent. Each factor is the dimension of a base
quantity.

NOTE 2 The conventional symbolic representation of
the dimension of a base quantity is a single upper case
letter in roman (upright) sans-serif type. The conventional
symbolic representation of the dimension of a derived
quantity is the product of powers of the dimensions of
the base quantities according to the definition of the
derived quantity. The dimension of a quantity Q is
denoted by dim Q.

NOTE 3 In deriving the dimension of a quantity, no
account is taken of its scalar, vector, or tensor character.

NOTE 4 In a given system of quantities,

— quantities of the same kind have the same quantity
dimension,

— quantities of different quantity dimensions are
always of different kinds, and

— quantities having the same quantity dimension are
not necessarily of the same kind.

NOTE 5 Symbols representing the dimensions of the
base quantities in the ISQ are:

Oynet o6o3HavaTbes Kak dim F = LMT-2,

MNMPUMEP 2 B Ton xe cucteme BenuumH dim g = ML
SIBNSIETCS1 PA3MEPHOCTBIO BEMMYMHBI MacCOBOW KOHLIEHT-
pauuun KoMmnoHeHTa B, n ML Tarke siBnsietcs pa3mep-
HOCTbIO BENMYMHBI NIOTHOCTM Macchl @ (06beMHOM Macchbl).

NMPUMEP 3 Mepvog T maaTHWKa onvHbl | B MecTe,
roe yckopeHue csobogHoro nageHus 6yget g, paBeH

T =2n\/§ mnn T =C(g)\/T
2

Jo

Ortctona, dim C(g) = L=72T.

roe C(g)=

MPUMEYAHNE 1
COMHOXMTETb,
COMHOXMUTENMb
BEJNYMHBI.

MPUMEYAHUE 2 O6wenpuHaToe CUMBOIUYECKOE
npeacTaBfeHne pasMepPHOCTU OCHOBHOW BENMUYUHbI —
3TO OTAEenbHas 3arnaBHas naTtuHckas bykea, HabpaHHasi
npsiMbiM  (BepTukanbHbiM)  WpudgpTom 6e3 3acevexk.
OOLwenpuHATOE CUMBOMMYECKOE MNpPEeACTaBneHne pas-
MEPHOCTM NPOU3BOAHOW BeNUYUHbI €CTb MPOU3-
Be[eHVe CTeNeHeln pasMepHOCTEN OCHOBHbIX BEMWYMH B
COOTBETCTBMM C OnpeferneHnemM npom3BogHON BENUYUHBI.
PasmepHocTb BenuumHbl Q o6o3HavaeTca kak dim Q.

CTteneHb COMHOXWUTENST — 3TO
BO3BEAEHHbIN B CTeneHb. Kaxabin
ABNSAETCA  Pa3MepHOCTbI0O  OCHOBHOWM

NMPUMEYAHME 3 B BblpaXeHUM pasmMepHOCTU BENUYUHBI
HEe Y4UTBLIBAIOT €€ XapaKTep: CKarsp, BEKTOP NI TEH30p.

NMPUMEYAHVE 4 B paHHOM cucteme BENUYMH,

— BeM4YMHbl OOHOINo poaa OANHaKOBYHO
Pa3MepHOCTb BEJIM4YUNHDbI,

—  BENNYMHbI Pa3fIMYHbIX Pa3MepHOCTEN 6y,D,yT Bcerga
Benn4ynHamum pasrnim4Horo poaa, 1

— Benun4uHbl, unmMewuine OJNHAKOBYK pa3MepHOCTb
BENMYUNHBI, He 06a3aTenNbHO 6y}J,yT OAHOPOAHbIMU.

nMerT

NMPUMEYAHNE 5 O603HaveHus, npeacraensowme
pa3MepHOCTU OCHOBHbIX BENUYMH B 1ISQ, cnegyowme:

Base quantity
OcHoBHasi Benu4nHa

Symbol for dimension
O6o3HauyeHue Ans pa3sMepHoOCTU

Length
AnnHa

mass
macca
time

BpeMsi

electric current
3MNEeKTPUYECKUIA TOK

thermodynamic temperature
TepMoguHaMunyeckasi TemnepaTypa

amount of substance
KONMYeCTBO BeLlecTBa

luminous intensity
cuna ceeTa

L

M
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Thus, the dimension of a quantity Q is denoted by
dim Q = L*MAT7I9@¢N¢ J7 where the exponents, hamed
dimensional exponents, are positive, negative, or zero.

1.8 (1.6)
quantity of dimension one
dimensionless quantity

quantity for which all the exponents of the factors
corresponding to the base quantities in its
quantity dimension are zero

NOTE1 The term “dimensionless quantity” is
commonly used and is kept here for historical reasons. It
stems from the fact that all exponents are zero in the
symbolic representation of the dimension for such
quantities. The term “quantity of dimension one” reflects
the convention in which the symbolic representation of
the dimension for such quantities is the symbol 1 (see
ISO 31-0:1992, 2.2.6).

NOTE2 The measurement units and values of
quantities of dimension one are numbers, but such
quantities convey more information than a number.

NOTE 3 Some quantities of dimension one are defined
as the ratios of two quantities of the same kind.

EXAMPLES Plane angle, solid angle, refractive
index, relative permeability, mass fraction, friction
factor, Mach number.

NOTE 4
one.

Numbers of entities are quantities of dimension

EXAMPLES Number of turns in a coil, number of
molecules in a given sample, degeneracy of the
energy levels of a quantum system.

1.9 (1.7)

measurement unit

unit of measurement

unit

real scalar quantity, defined and adopted by
convention, with which any other quantity of the
same kind can be compared to express the ratio of
the two quantities as a number

NOTE 1 Measurement units are designated by
conventionally assigned names and symbols.

NOTE 2 Measurement units of quantities of the same
quantity dimension may be designated by the same
name and symbol even when the quantities are not of the
same kind. For example, joule per kelvin and J/K are
respectively the name and symbol of both a
measurement unit of heat capacity and a measurement
unit of entropy, which are generally not considered to be

Takum obpa3omM, pa3mepHOCTb BenuuuMHbl Q OGyger
obosHavatbca dim Q = L% MB TV 16 o¢ NS J7, roe noka-
3atenu cTereHu, HasblBaeMble MokasaTensMu pasmep-
HOCTW, OyayT nOMnoXuTeNnbHble, OTpuUUaTeNbHbIE WK
paBHbIe HYIIO.

1.8 (1.6)
BerfiviMHa C pa3MepHOCTbIO eauHMLA
Ge3pa3mepHOCTHas BENMYMHa

BeriniuHa, ansa KOTOpOIZ BCe Mnokasartenun crteneHun
COMHOXUTENEN, COOTBETCTBYHOLWLNX OCHOBHbIM
BeriIniMHaMm B €€ pPa3mMepHOCTU BeJIUYUHDbI,
PaBHbI HYJTHO

MPUMEYAHNE 1  TepMuH “Ge3pa3mepHoCTHasi Benu-
YMHA" LUMPOKO UCMOMb3YeTCa U COXPaHEH 3[4eCb NO UCTO-
puyeckum npuydnHam. lNMponcxoxaeHne TepMyHa CBA3AHO
C TeM, YTO B CUMBOSIMYECKOM MNpeacTaBneHun pasmep-
HOCTW ANA Takux BeNUYMH BCe MOoKasaTenu CTeneHu
paBHbl Hym. TepMuH “BenuyMHa C pPas3MepHOCTbIO
eavHnua” otobpaxaeT cormalleHune, no KOTOpoMy CUM-
BOMMYECKMM MpefcTaBleHneM pasmMepHOCTU ONA Takumx
BenuyuH byaet cumson 1 (cm. 1ISO 31-0:1992, 2.2.6).

MPUMEYAHNE 2  EAMHULBI NU3MEepPEeHUA N 3HaYeHUA
BENIMYUH C pa3MEPHOCTbIO eauHMLA CYTb YMcna, HO Takme
BENMYUHbI BblpaXaroT 6onbLue nHopmaumm, 4em YUCIo.

MPUMEYHAHNE 3  HekoTopble BENUYUHBLI C pasMepHo-
CTbl0O €eAuHMLa OMpeaensioTcs Kak OTHOLIeHWe [ABYX
BENVYMH OQHOTO poaa.

NPUMEPBbI Mnockun  yron, TenecHeln yron,
KoacppuumeHT npenomMneHus, OTHOCUTEMNbHas
MarHUTHasi  NpoHMLAemMocTb, MaccoBasi  [ons,

KO3 PUUMNEHT TpeHus, Yncro Maxa.

NMPUMEYAHME 4 KonnyecTBo 06bEKTOB ABNSIETCA
BEMNYUHONM C pa3MEPHOCTbLIO eAnHuLa.

NMPUMEPbBI  KonunyecTBo BUTKOB B KaTyLlKe, KOMW-
4YeCcTBO MOSeKyn B AaHHOM obpasue, BbipoXaeHue
3HEPreTUYECKMX YPOBHEN B KBAHTOBOW CUCTEME.

1.9 (1.7)
eaMHMLAa U3SMepeHun
eavHuua

AelcTBUTENbHAa ckanspHas BenW4YuMHa, onpege-
NeHHas U NpUHATas No COrMalleHuo, C KOTOPOW
MOXeT CpaBHMBaTbCs nobas Apyrad BenuuuHa
TOro e popa YToObl Bblpa3uTb OTHOLUEHWE 3TMX
[ABYX BEMUYUH B BMAE Yucna

MPUMEYAHWE 1 EQvHnubl MamepeHuss HasbiBaroTcA
NPUCBOEHHBIMW MM MO COrNalleHN0 HaMMEHOBaHUAMN U
0003HavYeHnsMu.

MPUMEYAHVE 2  EguHnubl  nM3mepeHusi  BenuYuH
OOVHaKOBOW pa3MepHOCTU MOryT WMETb O[WHaKOBbIE
HanMeHoBaHMA M 0OO3HaYeHUs, Oaxe KOoraa BEenvYMHbI
He SBMSATCA OAHOPOAHLIMW. Hanpumep, mxoynb Ha
KenbBuH 1 [x/K O6yayT cOOTBETCTBEHHO HAVMEHOBAHWEM
n obo3HavyeHMeM Kak Ong  eOuMHUUbl  M3MEepeHus
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quantities of the same kind. However, in some cases
special measurement unit names are restricted to be
used with quantities of a specific kind only. For example,
the measurement unit ‘second to the power minus one’
(1/s) is called hertz (Hz) when used for frequencies and
becquerel (Bq) when used for activities of radionuclides.

NOTE 3 Measurement units of quantities of
dimension one are numbers. In some cases these
measurement units are given special names, e.g. radian,
steradian, and decibel, or are expressed by quotients
such as millimole per mole equal to 10~3 and microgram
per kilogram equal to 10-9.

NOTE 4 For a given quantity, the short term “unit”’ is
often combined with the quantity name, such as “mass
unit” or “unit of mass”.

1.10 (1.13)
base unit

measurement unit that is adopted by convention
for a base quantity

NOTE 1 In each coherent system of units, there is
only one base unit for each base quantity.

EXAMPLE In the Sl, the metre is the base unit of
length. In the CGS systems, the centimetre is the
base unit of length.

NOTE 2 A base unit may also serve for a derived
quantity of the same quantity dimension.

EXAMPLE Rainfall, when defined as areic volume
(volume per area), has the metre as a coherent
derived unit in the SI.

NOTE 3 For number of entities, the number one,
symbol 1, can be regarded as a base unit in any system
of units.

1.11 (1.14)
derived unit

measurement unit for a derived quantity

EXAMPLES The metre per second, symbol m/s, and
the centimetre per second, symbol cm/s, are derived units
of speed in the SI. The kilometre per hour, symbol km/h,
is a measurement unit of speed outside the Sl but
accepted for use with the SI. The knot, equal to one
nautical mile per hour, is a measurement unit of speed
outside the SI.

1.12 (1.10)
coherent derived unit

derived unit that, for a given system of quantities

TENMOemMKOCTW, Tak W Ans  eAuHUUbl  U3MepeHusi
SHTpOMUK, KOTOpble, Kak NPaBuIio, He paccMaTpuBaloTCs
Kak ofHopogHble BenuyuMHbl. OAHAKO B  HEKOTOPbIX
cry4yasix HaMMEHOBaHWsA onpegeneHHbIX e4UHUL, BENUYUH
OorpaHuyeHbl MCMOMb30BaHWEM TOMbKO C BenMuMHaMm
onpegeneHHoro poga. Hanpumep, eavHuua namepenus
‘cekyHOa B MWMHYC nepsoun cTeneHu” (1/c) HasbiBaeTcs
repuem ('y), Korga ee wcnomnb3yeT AnAs YacToTbl, WK
6ekkepenem (Bk), korga ee ucnonbsyeT ANA aKTUBHOCTU
pPaAvoHYKNNAOB.

MPUMEYAHNE 3  EavHWUbl M3MEPEHUS] BENIUYMH C
pa3MepHOCTbI eAuHMLAa — 4ucna. B HekoTopbix crny-
Yaax TakMM efuHMLaM U3MepeHUs OalT chneuvarnbHble
HaMMeHOBaHWS, HanpuMmep, paguaH, cTepaguaH WU
aeumben, wunu  BbIpaXawT Kak [onvM  (OTHOLIEHWS),
HanpuMep, MUINIUMOMb Ha MOIb, YTO PaBHO 103 unu
MUKpPOrpamMM Ha KUrorpaMmm, YTo paBHO 10°°.

MPUMEYAHWNE 4 [Ona p[aHHOW BenWYMHbI  COKpa-
LEeHHbI TepMUH “ednHMua” 4acTo codyeTalT C Havme-
HOBaHMEM BENUYMHbI, HANpUMep, “egmHuua macchbl”.

1.10 (1.13)
OCHOBHada eanHMLUa

eagnHuda U3MepeHus, nNpnuHATada no cornawleHuto
ansa OCHOBHOM BeNU4YUHbI

MPUMEYAHME 1 B nwoboii KorepeHTHOW cucTeme
eAWHMUL, CylLLecTBYeT TOMbKO OJHa OCHOBHAas efuHuua
AN KaKOoW OCHOBHOW BEMUYUHBI.

MPUMEP B Sl wmeTp sBngetcd OCHOBHOW
eguHuuen anuHbl. B cucteme CGS (caHTuMmeTp-
rpaMMm-cekyHaa) CaHTMMEeTp SBMSeTCS OCHOBHOM
eavHuUEen ONvHbI.

MPUMEYAHUME 2  OcHoBHass eAuHMLA MOXET TaKxe
MCNONb30BaTbCA A1 NPOU3BOAHOM BENIMYUHbI TOWN Xe
pPa3MepHOCTH.

NMPUMEP Ona KonuyecTBa ocajKoB,
onpeaeneHHbIX Kak YacTHoe OT JeneHus obbema Ha
nnowans, B S| wucnonb3yldT MeTp B KayecTsBe
KOrepeHTHOM NPou3BOAHOW eOUHULbI.

MPUMEYAHME 3  [Ona konunyectBa OOBLEKTOB 4MCIO
oaouvH, o6o3HayeHue 1, MOXHO paccmaTpuBaTb Kak
OCHOBHYI0 eanHuuy B niobon cucteme eguHULL.

1.11 (1.14)
npou3sBoaHas eaMHMLA

eaQuHMLIA U3MepeHUs [iNs NPOu3BoAHON BeNUYMHbI

MPUMEPblI MeTtp B cekyHay, 0O003HayeHue M/c, w”
caHTUMEeTp B CekyHay, obosHaueHue cm/c, sBnsATCS
NpoV3BOAHLIMU eanHuuammn ckopocTn B Sl. Kunometp B
yac, o6o3HayeHMe KM/4, He SBnsIeTCA eauHULEen
namepeHuss ckopoctu B Sl, HO ponyckaeTca K
MCNonb30BaHUI0 HapaBHe ¢ eguHuuamm Sl. Y3en, paBHbIN
O[HOM MOpPCKOM Mune B 4ac, He SABNAeTCA eauHuuen
n3mepeHus ckopoctu B Sl.

1.12 (1.10)
KOrepeHTHasi NpoM3BogHas eauHMLA

npousBoAHas eAuHULA, KOoTopas And OaHHOMW

© ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsioTcsi



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

and for a chosen set of base units, is a product of
powers of base units with no other proportionality
factor than one

NOTE 1 A power of a base unit is the base unit raised
to an exponent.

NOTE 2 Coherence can be determined only with
respect to a particular system of quantities and a given
set of base units.

EXAMPLES If the metre, the second, and the
mole are base units, the metre per second is the
coherent derived unit of velocity when velocity is
defined by the quantity equation v = dr/dt, and the
mole per cubic metre is the coherent derived unit of
amount-of-substance concentration when amount-of-
substance concentration is defined by the quantity
equation ¢ =n/V. The kilometre per hour and the
knot, given as examples of derived units in 1.11, are
not coherent derived units in such a system of
quantities.

NOTE 3 A derived unit can be coherent with respect to
one system of quantities but not to another.

EXAMPLE The centimetre per second is the
coherent derived unit of speed in a CGS system of
units but is not a coherent derived unit in the SI.

NOTE 4 The coherent derived unit for every derived
quantity of dimension one in a given system of units is
the number one, symbol 1. The name and symbol of the
measurement unit one are generally not indicated.

1.13 (1.9)
system of units

set of base units and derived units, together with
their multiples and submultiples, defined in
accordance with given rules, for a given system of
quantities

1.14 (1.11)
coherent system of units

system of units, based on a given system of
quantities, in which the measurement unit for
each derived quantity is a coherent derived unit

EXAMPLE Set of coherent Sl units and relations
between them.

NOTE 1 A system of units can be coherent only with
respect to a system of quantities and the adopted base
units.

NOTE 2 For a coherent system of units, numerical
value equations have the same form, including
numerical factors, as the corresponding quantity

CUCTEMbl BeNWYMH U Anda BbliOpaHHOro Habopa
OCHOBHbIX €AWHMUL, SBNSeTCA NpPon3BeaeHUEM
CTEeNeHen OCHOBHbIX eauHuL C KOo3uuneHToM
NPOMNOPLMOHANbHOCTU, paBHbIM eauHULE

MPUMEYAHWE 1 CteneHb OCHOBHOW eguHULbl — 3TO
OCHOBHas eanHu1La, BO3BedeHHas B CTerneHb.

NMPUMEYAHNE 2  KorepeHTHOCTb MOXeT ObITb
onpegeneHa TOMbKO MO OTHOLWEHWIO K KOHKPETHON
cuUCTEME BEMUYMH Y AHHOMY Habopy OCHOBHbLIX €4VHULL.

NMPUMEPBbI Ecnn wmeTp, cekyHga M Monb —
OCHOBHblE €OuHWUbLI, TO METP B CeKyHOy — 3TO
KOrepeHTHasi NpoM3BoAHas eanHULLa CKOpOCTH, Koraa
CKOpPOCTb OMnpefensieTcss 4epe3 ypaBHeHUe CBA3MU
Mexay BenuuuHamu v =dr/dt; n1 mMonb Ha MeTp
Kybuyecknii — 3TO KOrepeHTHasi Npou3BOLHasi
e[MHNLA MONSIPHOM KOHLIEHTpauMu BelecTBa, korga
MOISipHas KOHUEHTpauus BellecTBa onpegensieTcs
Yyepes ypaBHEHME CBA3WN Mexay BenvumHamm ¢ = n/V.
KunomeTp B 4ac v y3en, npuBedeHHble B KayecTBe
npMMepoB MNpPou3BOAHbIX eauHny B 1.11, He
SIBMNSIIOTCS  KOFEPEHTHLIMU  NMPOU3BOAHLIMUA  €AWNHU-
LLlaM/ B TaKoW CUCTEME BEMUYUH.

MPUMEYAHME 3  [MpousBogHasi eanHuua MoXeT ObiTb
KOrepeHTHOW B OTHOLLUEHUM OOHOW CUCTEMbI BEMUYMH, HO
HEKOrepeHTHOW — B OTHOLLEHUW APYroi.

MNPUMEP CaHTumMeTp B CeKyHOy sBnsieTcs
KOrepeHTHOW nNpou3BOAHON eAMHULEeN CKOpoCTU B
cucteme eaumHmy CGS, HOo He 4aBnseTcsa
KOrepeHTHOW Npon3BoaHou eguHuuen B Sl.

MPUMEYAHME 4  KorepeHTHOW Npon3BoaHON eauHULIEN
AN KaKOOW MPOU3BOAHOM BEMNWYMHLI C  Pa3MEPHOCTHIO
eaMHuua B JaHHOW cucteme eauHuy, ByaeT 4uvcrno OauH,
obo3HayeHne 1. HammeHoBaHne n 06o3HayYeHe eguUHULIbI
m3mepeHunst oauH (1) obbIYHO He yKa3bIBatoT.

1.13 (1.9)
cucrTrema eamHuL

Habop OCHOBHbLIX eAVMHUL 1 NPOU3BOAHbIX
eAuHUL, BMecTe C UX KpaTHbIMU U OONbHbIMU
eavHMuaMn, onpeaeneHHbiMM B COOTBETCTBUMM C
YCTaAHOBMEHHbIMW  MpaBunaMuM  Ans OaHHOM
CUCTEMbI BEeJIMYUH

1.14 (1.11)
KOorepeHtTHaa cmcreMma egMmHumL,

cucTemMa eAuHMUL, OCHOBaHHadA Ha JaHHOW cucteme
BeJINYMH, B KOTOPOWN eAuHMLa U3MepeHus a5is

KaXgoM NpPOM3BOAHOW  BeJNIMMMHbLI  SIBNSAETCSA
KOrepeHTHOM NPOU3BOAHON eAUHULIEN
NMPUMEP Habop «korepeHTHbIx eguHuy Sl n

COOTHOLWEHNA Mexay HUMN.

MPUMEYAHWE 1 Cuctema eguHUL, MoOXeT ObITb
KOrepeHTHOW TOJIbKO MO OTHOLLEHMIO K CUCTEME BEIUYMH
W NMPUHATHIM OCHOBHbIM eAUHULAM.

MPUMEYAHNE 2  [0na KOrepeHTHOM CUCTEMbI €OUHUL,
ypaBHEHUSA CBA3U MeXAY YUCIIeHHbIMUA 3HaYeHUAMU
MMET TakoW Xe  Bua, BKAYas  YUCHEHHble
KO3(pPULMNEHTBI, KaKk M COOTBETCTBYHOLLUME YpaBHEHUA
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equations.

1.15 (1.15)
off-system measurement unit
off-system unit

measurement unit that does not belong to a given
system of units

EXAMPLE 1  The electronvolt (about 1.602 18 x 10~19 J)
is an off-system measurement unit of energy with respect
to the SlI.

EXAMPLE 2 Day, hour, minute are off-system meas-
urement units of time with respect to the SI.

1.16 (1.12)
International System of Units
Sl

system of units, based on the International
System of Quantities, their names and symbols,
including a series of prefixes and their names and
symbols, together with rules for their use, adopted
by the General Conference on Weights and
Measures (CGPM)

NOTE1 The SI is founded on the seven base
quantities of the ISQ and the names and symbols of the
corresponding base units that are contained in the
following table.

CBA3N MexAay BelIninHamMu.

1.15 (1.15)
BHECUCTEeMHas eAUHMLA USMepeHuns
BHECUCTEMHas eauHuLIa

eAVHMLA M3MepeHusi, KoTopass He MPUHAONIEXUT
JaHHOM cucTeme egnHuL

MPUMEP 1 OneKTpoH-BOSbT (NpnbnuanTensHo
1,602 18 x 10_19,5,){() ABMNSAETCA BHECUCTEMHOW eauHuLIENn
N3MepEHNS S3HEPrMU MO OTHOLLEHMIO K SI.

MNMPUMEP 2 [eHb, Yac, MMHyTa — 9TO BHECUCTEMHbIE
€[MHULBI U3MEPEHMS BPEMEHW MO OTHOLLUEHUIO K SI.

1.16 (1.12)
MexxpyHapogHasa cuctemMa eaMHUL,
Si

cuctema eamHuu, OocHoBaHHasi Ha MexayHapogHon
cucteme BeJIMYMH, BMECTE C HaUMEHOBaHUSAMU U
0603HaYeHsIMKN, a Takke HabopoM MPUCTABOK M UX
HavMMEHOBaHMAMM U ODO3HaYeHWsIMM  BMECTe C
npasunamm ux NpUMeHeHns, npuHAaTas [eHepanbHom
KoHdbepeHumeli no Mepam 1 Becam (CGPM)

NMPUMEYAHME 1 Sl 6asupyeTca Ha CeMM OCHOBHbIX
BenuumMHax ISQ; HaumeHoBaHMA 1 0BO3HaYEHMSI
COOTBETCTBYIOLLWX OCHOBHbIX €AWHWUL, MPEACTaBlieHbl B
cnegyoLen Tabnuue.

Base quantity Base unit
OcHoOBHas BenuymnHa OcHoBHas eguHuUa
Name Name Symbol
HanmeHoBaHue HanmeHoBaHue O6Go3HayeHune
length metre m
AnvHa MeTp M
mass kilogram kg
macca Kunorpamm Kr
time second S
BpeMsi cekyHaa C
electric current ampere A
ANEKTPUYECKNIA TOK amnep A
thermodynamic temperature kelvin K
TepMoanMHammnyeckas KenbBUH K
Temneparypa
amount of substance mole mol
KONMYeCTBO BellecTBa MOMb Monb
luminous intensity candela cd
cuna ceeTa kaHgenna Ka
NOTE 2 The base units and the coherent derived NMPUMEYAHUME 2 OcHoBHble eauHULBl U KOrepeHTHbIe

units of the S| form a coherent set, designated the “set of
coherent Sl units”.

NOTE 3 For a full description and explanation of the
International System of Units, see the current edition of
the Sl brochure published by the Bureau International des
Poids et Mesures (BIPM) and available on the BIPM

npousBoaHble eavHUUbl Sl POPMUPYIOT  KOrepeHTHbIN

HaBop, Ha3blBaeMblii “Habop korepeHTHbIX eauHu, SI”

MPUMEYAHME 3  TlonHoe onucaHve W TOMKOBaHWe
MexgyHapogHOn cucTemMbl eauHuy, npeacTaBrneHbl B
nenictylollen pegakummn Bpowtopsl Sl, ony6nunkoBaHHoM
MexayHapogHbeim  Biopo Mep u Becos (BIPM) n
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website.

NOTE 4 In quantity calculus, the quantity ‘number of
entities’ is often considered to be a base quantity, with the
base unit one, symbol 1.

NOTE 5 The Sl prefixes for multiples of units and
submultiples of units are:

[ocTtynHon Ha Be6cavite BIPM (www.bipm.org)

NMPUMEYAHVNE 4 B ucuucneHnn BenUYMHbI BENVYNHA
“konuyecmso 0b6bLEKMO8” 4YacTo paccMaTpuBaeTCs  Kak
OCHOBHasi BenuWyMHa C OCHOBHOM eduHULEeN OoauH,
0003HaYeHue 1.

NMPUMEYAHME 5 TMpuctaBkm B S| ana  KpaTHbIX
eAVHUL 1 AONbHbIX eAUHUL, creayoLme:

Factor Prefix
KoacdhdmumeHT MpucraBka
Name Symbol
HanmeHoBaHue O6o3Ha4veHue
10% Yotta Y
ioTTa i
10" Zeta z
3eTTa 3
1018 Exa E
akca C]
101° Peta P
neta M
1012 Tera T
Tepa T
109 Giga G
rmra r
108 Mega M
mMera M
108 Kilo K
Kuno K
102 Hecto h
rekTo r
101 Deca da
neka Oa
101 Deci d
aeun i}
102 Centi c
CaHTK C
1073 Milli m
MUK M
106 Micro u
MUKPO Mk
1079 Nano n
HaHo H
10712 Pico P
nnKo M
10-15 Femto f
demTo O]
1018 Atto a
aTTo A
1021 Zepto z
3enTo 3

10
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Factor Prefix
Koadcpuumenr MpucraBka
Name Symbol
HaumeHoBaHue O6Go3Ha4eHue
10-24 Yocto y
MNOKTO 7]
1.17 (1.16) 1.17 (1.16)

multiple of a unit

measurement unit obtained by multiplying a
given measurement unit by an integer greater
than one

EXAMPLE 1 The kilometre is a decimal multiple
of the metre.

EXAMPLE 2  The hour is a non-decimal multiple
of the second.

NOTE 1 Sl prefixes for decimal multiples of Sl

base units and Sl derived units are given in Note 5
of 1.16.

NOTE 2  SI prefixes refer strictly to powers of 10,
and should not be used for powers of 2. For
example, 1 kilobit should not be used to represent
1 024 bits (219 bits), which is 1 kibibit.

Prefixes for binary multiples are:

KpaTHaa eanHMLAa
eAnHuua n3mMepeHwud, nornyvyaemad nytemM ymMHOXEeHUA

OaHHOMW  eAMHULbI  U3MEPEHUA Ha LEenoe  4ucro
Oonbllee, Yem eanHMLA

MNMPUMEP 1 KnnomeTtp ecTb AecaTudHas eanHuLa KpatHas
MeTpy.

NMPUMEP 2 Yac ecTb HepecsaTUYHas efuHWUa KpaTHas
cekyHze.

NMPUMEYAHUE 1 MpucTtaBkn Sl Ans OecATUYHbLIX KpaTHbIX
OCHOBHbIX eguHuy S| 1 npousBogHbIx eauHuy Sl
npuseaeHsl B 1.16, MNMpumevaHue 5.

NMPUMEYAHUE 2 MpuctaBkn S| npunucbiBalOTCA CTPOro
cteneHam umcna 10 u He [OMKHbI MUCMOMb30BaTbCA ANA
cteneHen uumcna 2. Hanpumep, 1 KuNoOGUT He [OMmMKeH
ucnonb3oBaTbcs Ana npeacraeneHus 1024 6ut (21 ouT),
KoTopble paBHbl 1 KN6GMOUT.

[MpucTaBkm ANg ABOMYHbLIX KpaTHbIX €ANHWUL criegytolme:

Factor Prefix
KoacdhdmumeHT MpucraBka
Name Symbol
HaumeHoBaHue O6o3Ha4eHue
(210)8 Yobi Yi
o6m Mn
(210y7 Zebi Zi
3ebu 3n
(210)8 Exbi Ei
3KCoU On
(210)5 Pebi Pi
nebu Mn
(219 Tebi Ti
Tebn Tn
(219)3 Gibi Gi
rmoéwu M
(210)2 Mebi Mi
mebu Mwu
(2101 Kibi Ki
Knbm Kn

Source: IEC 80000-13.

1.18 (1.17)
submultiple of a unit

measurement unit obtained by dividing a given

MctouHuk: IEC 80000-13.

1.18 (1.17)
AONbHaA eAuHNLA

eagnHuda unsmepeHwud, nonyvdyaemad nytem pgene-
HUS OAHHOW eduHULbI n3MepeHuda Ha uernoe 4ncrno
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measurement unit by an integer greater than one

EXAMPLE 1 The millimetre is a decimal submultiple of
the metre.
EXAMPLE 2 For a plane angle, the second is a non-

decimal submultiple of the minute.

NOTE Sl prefixes for decimal submultiples of S| base
units and Sl derived units are given in Note 5 of 1.16.

1.19 (1.18)
quantity value
value of a quantity
value

number and reference together expressing magni-
tude of a quantity

EXAMPLE 1 Length of a given rod:
5.34 mor 534 cm
EXAMPLE 2  Mass of a given body:
0.152 kg or 152 g
EXAMPLE 3  Curvature of a given arc:
112 m!
EXAMPLE 4  Celsius temperature of a given sample:
-5°C
EXAMPLE 5  Electric impedance of a given circuit ele-
ment at a given frequency, where j is the imaginary unit:
(7 +3j)
EXAMPLE 6  Refractive index of a given sample of
glass:
1.32
EXAMPLE 7  Rockwell C hardness of a given sample

(150 kg load):
43.5HRC(150 kg)

EXAMPLE 8 Mass fraction of cadmium in a given
sample of copper:
3 pg/kg or 3 x 1079

EXAMPLE 9
water:

Molality of Pb2* in a given sample of

1.76 pmol/kg

EXAMPLE 10 Arbitrary amount-of-substance concen-
tration of lutropin in a given sample of plasma (WHO
international standard 80/552):

5.0 International Unit/|

NOTE 1  According to the type of reference, a quantity
value is either

— a product of a number and a measurement unit
(see Examples 1, 2, 3, 4, 5, 8 and 9); the measure-
ment unit one is generally not indicated for quanti-
ties of dimension one (see Examples 6 and 8), or

— a number and a reference to a measurement
procedure (see Example 7), or

oonbLlee, YeM oauH

MPUMEP 1 Munnumetp ecTb gecAtvdHas eguHuua
JonbHas OT MeTpa.

NMPUMEP 2 [Ona nnockoro yrna cekyHga ecCcTb
HepecaTUYHas eauHULA AonbHAas OT MUHYTHI.

NMPUMEYAHNE MpuctaBkm Sl gnsa  OecAaTUYHbIX
OOINbHbIX OCHOBHbIX eAuMHuU S| 1M nNpou3BOAHLIX
eauHuy Sl npueeeHsl B 1.16, MNpumeyarwne 5.

1.19 (1.18)

3HayYeHue BenUUYnHbI

3HayeHune

YACNO W OTAMYUTENbHBIN  NPU3HAK, BMecTe
BblpaxkatoLLyie Y1CIoBOW pasmep BeNMUYUHbI

MPUMEP 1 [nvHa gaHHOro CTepXHs:
5,34 m nnn 534 cm
NMPUMEP 2 Macca gaHHoro Tena:
0,152 kr unun 152 r
NMPUMEP 3 KpuusHa gaHHon gyru:
112 m1
NMPUMEP 4 TemnepaTypa no Lienbcuio ans gaHHoro
obpasua:
-5°C
NMPUMEP 5 OnekTpuyeckun  MMnNegaHc  AaHHOro

aMemMeHTa CxeMbl NpU [aHHOW 4YacToTe, rae j ecTb
MHUMasn eguHuLa:
(7 +3j) &

NMPUMEP 6 KoadpdomumeHT npenomneHus AaHHOro
ob6pasua crekna:
1,32

NMPUMEP 7 TBepgoctb no wkane C Pokeenna ans
AaHHoro obpasua (Harpyska 150 kr):
43,5HRC(150 kr)

NMPUMEP 8
ob6pasue megu:

MaccoBass pgons kagMusi B OaHHOM

3 mKr/kr nnm 3 x 1079

MNMPUMEP 9 MonsnbHocTe Pb?* B AaHHoOM obpasue
BOAbI:

1,76 MKMonb/Kr
MPUMEP 10  YcnoBHas  MonsipHas  KOHLUEHTpauus

noTponuHa B AaHHOM obpasue nnasmbl  (Mexay-
HapoaHbIiA cTaHdapT BcemupHoi opraHusaummn 3gpaso-
oxpaHeHus WHO 80/552):

5,0 MexxgyHapoaHbIX eguHuL/n

MPUMEYAHWE 1 B 3aBucMmocCTM OT OTNUYUTENBHOrO
npu3Haka 3HauyeHne Benu4YnHbl byaeT:

— Mpou3BEOEHMEM YMCNa U eAUHULbl U3MepeHUs
(cm. Mpumepsl 1, 2, 3, 4, 5, 8 n 9); ons 6e3pasmep-
HbIX BEJIMMUH €MHNLA U3MEPEHUS OOWH, Kak npa-
BWIO, He yka3biBaeTcs (cm. MNpumepsbl 6 u 8), nnu

— UMCIIOM U yKasaHMeM MeTOAMKU U3MepeHust (CM.
Mpumep 7), nnu

— YUCNIOM M yKa3aHneM CTaHpapTHoro oﬁpasua (CM.

12
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— a number and a reference material (see Exam-
ple 10).

NOTE 2 The number can be complex (see Example 5).

NOTE 3 A quantity value can be presented in more
than one way (see Examples 1, 2 and 8).

NOTE 4 In the case of vector or tensor quantities, each
component has a quantity value.

EXAMPLE  Force acting on a given particle, e.g. in
Cartesian components (Fy; Fy; F;) = (-31.5; 43.2;
17.0) N.

1.20 (1.21)

numerical quantity value
numerical value of a quantity
numerical value

number in the expression of a quantity value, other
than any number serving as the reference

NOTE 1 For quantities of dimension one, the refer-
ence is a measurement unit which is a number and this
is not considered as a part of the numerical quantity value.

EXAMPLE In an amount-of-substance fraction
equal to 3 mmol/mol, the numerical quantity value
is 3 and the unit is mmol/mol. The unit mmol/mol is
numerically equal to 0.001, but this number 0.001 is
not part of the numerical quantity value, which
remains 3.

NOTE 2 For quantities that have a measurement unit
(i.e. those other than ordinal quantities), the numerical
value {Q} of a quantity Q is frequently denoted
{Q} = Q/[Q], where [Q] denotes the measurement unit.

EXAMPLE For a quantity value of 5.7 kg, the
numerical quantity value is {m} = (5.7 kg)’kg = 5.7.
The same quantity value can be expressed as
5700 g in which case the numerical quantity value
{m} = (5700 g)/g = 5 700.

1.21
quantity calculus

set of mathematical rules and operations applied to
quantities other than ordinal quantities

NOTE In quantity calculus, quantity equations are
preferred to numerical value equations because
quantity equations are independent of the choice of
measurement units, whereas numerical value equations
are not (see ISO 31-0:1992, 2.2.2).

1.22
quantity equation
mathematical relation between quantities in a given

Mpumep 10).

NPUMEYAHUE 2
(cm. MNpumep 5).

MPUMEYAHME 3  3HaueHune BEMNUYMHbBI MOXHO
npencTaButb bornee 4em ogHMM cnocobom (cm. Mpumepsl
1,2 n8).

NMPUMEYAHME 4 B cnyy4ae BEKTOPHbIX WM TEH30PHbIX
BESMYMH KaXKObI KOMIMOHEHT MMEET 3HaYeHVe BENNYMHBI.

NMPUMEP Cuvna, pJeincTBylolWas Ha [aHHY
yacTuuy, Hanpumep, B [eKapTOBbIX KOoopAWHaTax:
(Fx; Fy; Fz) = (-31,5;43,2; 17,0) N.

Ymcno MoXeT ObiTb KOMMIEKCHbIM

1.20 (1.21)
yuMcnoBsoe 3HavYeHue BeJNimumHbI
4yucrioBoe 3HayveHune

YNCNO B BblpaXeHn 3Ha4yeHns BeJIMYUHbI, OTINY-
Hoe OT ntboro vncna, MCNOoJ1b3yeMOro Kak CCblJ1Ka

MPUMEYAHME 1 [Ona 6e3pa3MepHbIX BeNU4YUH
ccbinkon OynoeT eAvHMLA UM3MEpeHus, KoTopas ecTb
4YUCIIO, U ITO HE paccMaTpMBaETCS Kak YacTb YNCIIEHHOIO
3HaYeHUs1 BEMUYMHBI.

NMPUMEP B pone konmyectBa  BellecTBa
(MonsipHoW gone), paBHOM 3 MMOJb/MOJS1b, YACIIOBbLIM
3Ha4YeHneM BenUYMHbI sBnsieTcs 3 U eguHUUEen
aBnseTca  MMonb/Monb.  EavHuua mmonb/monb
yncneHHo pasHa 0,001, Ho aTo uucno 0,001 He
SIBNSAETCA 4YacCTbl0 YMCIMOBOrO 3HAYEHUS BENUYMHDI,
KoTopoe octaeTcs 3.

MPUMEYAHME 2 [Ona BenuuuH, KOTOpble WUMET
eOVHULY U3MepeHns (T.e. KOTOpble He ABMSATCA NopsAa-
KOBbIMU BeNMYUHaMM), YMCroBoe 3HadeHue {Q} Benu-
4nHbl Q uyacto obosHavatT kak {Q} = Q/[Q], roe [Q]
0603Ha4YaeT eanHULLY U3MEPEHNSI.

NMPUMEP [na 3HayeHust BeNUYNHbI 5,7 Kr Yncno-
BO€ 3HadeHue BenuumHbl 6yaet {m} = (5,7 kr)/kr = 5,7.
To e camoe 3HayeHue BeNUUUHbI MOXET ObiTb
BblpaxxeHO kak 5700 r, B 9TOM crny4yae 4ucrioBoe
3HayeHue BenuymHbl {m} = (5 700 r)/r = 5 700.

1.21
ncunucneHue BenmYnHbl

Habop MaTemaTU4yeckMx npaBuil U  onepauuii,
NMPUMEHsiEMbIA K  BEeNMUYMHAM, KOTOpble He
ABMNSAITCS NOPAAKOBLIMU BeNMYMHAMM

NMPUMEYAHNE B ucumcneHun BenmymHbl ypaBHeHue
CBA3M MeXAy BeNMuYMHaMW npeanoyTuTenbHee, 4Yem
ypaBHeHMEe CBSA3U MeXAy YUCIOBbIMM 3HAYEeHUs MM,
NMOTOMY YTO YpaBHEHUsI CBSI3W MEXOY BenuyMHamy He
3aBMCAT OT BblbOpa eaAuMHWL M3MepeHusi, Torga Kak
YPaBHEHNS CBA3N MEXAY YMCIOBBIMU 3HAYEHUSMU 3aBUCAT
(cm. ISO 31-0:1992, 2.2.2).

1.22
ypaBHeHUe CBA3U MeXXAy BenuunHamm

MaTteMatun4yeckoe COOTHOWeHne MexXay Bernnyu-
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system of quantities, independent of measure-
ment units

EXAMPLE 1 Q4 = £ Q2 Q3 where Q4, Q, and Q3 denote
different quantities, and where ¢’is a numerical factor.

EXAMPLE2 T=(1/2)mv2 where T is the kinetic
energy and v the speed of a specified particle of mass m.

EXAMPLE3 n=It/F where n is the amount of
substance of a univalent component, | is the electric
current and t the duration of the electrolysis, and where F
is the Faraday constant.

1.23
unit equation

mathematical relation between base units, coher-
ent derived units or other measurement units

EXAMPLE 1 For the quantities in Example 1 of item

1.22, [Q4] = [Q2] [Q3] where [Q4], [Q2] and [Q3] denote the
measurement units of Q4, Q2 and Qs, respectively,
provided that these measurement units are in a coherent
system of units.

EXAMPLE 2 J:=kg m%s2, where J, kg, m and s are
the symbols for the joule, kilogram, metre and second,
respectively. (The symbol := denotes “is by definition
equal to” as given in the 1SO 80000 and IEC 80000
series.)

EXAMPLE 3 1 km/h =(1/3.6) m/s.

1.24
conversion factor between units

ratio of two measurement units for quantities of
the same kind

EXAMPLE km/m =1 000 and thus 1 km =1 000 m.

NOTE The measurement units may belong to different
systems of units.

EXAMPLE 1 h/s =3 600 and thus 1 h =3 600 s.

EXAMPLE 2 (km/h)/(m/s) = (1/3.6) and thus
1 km/h = (1/3.6) m/s.

1.25
numerical value equation
numerical quantity value equation

mathematical relation between numerical quantity
values, based on a given quantity equation and
specified measurement units

EXAMPLE 1 For the quantities in Example 1 in item
1.22, {Qq} = £{Q2} {Q3} where {Q4}, {Q2} and {Qg} denote
the numerical values of Qq, Q> and Qs, respectively,
provided that they are expressed in either base units or

HaMM B JaHHOW CUCTeMe BEeNIMYMH, HE 3aBuUcsLlee
OT eAUHUL UamMmepeHus

MPUMEP 1 Q1 =¢Q2 Q3, rae Q1, Q2 1 Q3 obosHava-
0T pasnuyHble BENUYMHbI, @ { — YACTEHHBIN KOA(PMULNEHT.

MPUMEP 2 T=(1/2) mvz, roe T — KuHeTudeckasi
9HEepPrMs M v — CKOPOCTb KOHKPETHON MaTepuarnbHOWN
TOYKM C Maccomn m.

NMPUMEP 3 n=1It/F, rae n — KONMYecTBO BellecTBa
O[HOBANEHTHOro KOMMOHEeHTa, | — aNeKkTpu4ecknii Tok, t —
ONNTENbHOCTL 3neKkTponuaa, F — noctosiHHaa dapages.

1.23
ypaBHEeHMe CBA3M MeXAay eauHMLaMM
MaTeMaTU4YecKoe COOTHOLUeHMe, CBsA3biBaloLlee

OCHOBHblIe eguHUUbI, KOrepeHTHble npou3BoAa-
Hble egnHUUbI N gpyrme eguHUUubl N3MmepeHus

MPUMEP 1 [na BennuuH B npumepe 1 nyHkTa 1.22,
[Q11=1Q21 [Qs] rme [Qq], [Q2] m [Qs] r obGosHauatoT

eVHULBI u3mMepeHus BennuuH Qq, Qo u Qz, COOTBETCT-
BEHHO, MNPV YCMOBUM, YTO 3TU eOuHWUbl WU3MEepeHus
OTHOCATCS K KOFTEPEHTHOW CUCTeMe eAUHULL.

MPUMEP 2 X = Kr MZ/CZ, roe K, kr, M U ¢ —
o603HauYeHUsa AN DKOYNA, KUnorpaMmma, MeTpa U CeKyH-

Obl, COOTBETCTBEHHO. (CumBon = o03Ha4vaeT “no

onpefgeneHnio paBeH”, kak OAHO B Cepusix CTaHOapToOB
ISO 80000 n IEC 80000).

MPUMEP 3 1 km/y = (1/3,6) m/c.

1.24
nepesogHou koadchuumeHT mexay
eavHULaMm

OTHOLLEHME [OBYX eAuHuUU
BeNM4YUH OJHOro poaa

NPUMEP

NMPUMEYAHNE EponHuubl nsmepenus MmoryTt npuHag-
nexarb pasfMyHbIM cCUcTeMaM eauHNL,.

NMPUMEP 1 4/c =3 600 un, otctoga, 14 =3 600 c.

MPUMEP 2 (km/u)/(m/c) = (1/3,6) n, oTcroaa,
1 km/y = (1/3,6) m/c.

n3MepeHusa ansa

km/M = 1 000 u, Takmm obpasom, 1 km =1 000 m

1.25
ypaBHeHUue CBA3U MeXAay YUCroBbiMM
3HavYeHunamm

ypaBHeHNe CBA3N MexXxay YMCoBbiIMU 3HAYEHNUAMU
BeJTNYUHbI

MaTeMaTtn4yeckoe COOTHOLUEeHne, CBdA3biBatoLlee 4unc-
noBbleé 3Ha4YeHuUA BeJIM4nH, KOTOpble OCHOBAHbI Ha
O0aHHOM ypaBHEeHUU CBA3U Mexay BerimdnHamMmu u
onpepeneHHbIX eauHULAaxX namepeHus

MPUMEP 1 [Ona senuumH B npumepe 1 nyHkta 1.22,
{Q1}=¢{Q2}{Q3}, roe {Q4}, {Q2} n {Q3} obGosHauaioT

yucnoBble 3HayeHus BenuuuH Qq, Q, u Q3 cooT-
BETCTBEHHO, MpW YCMOBUW, YTO OHWN BbIpaXeHbl B
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coherent derived units or both.

EXAMPLE 2  In the quantity equation for kinetic energy
of a particle, T = (1/2) mv2, if m = 2 kg and v = 3 m/s, then
{T}=(1/2) x 2 x 32 is a numerical value equation giving
the numerical value 9 of T in joules.

1.26
ordinal quantity

quantity, defined by a conventional measurement
procedure, for which a total ordering relation can
be established, according to magnitude, with other
quantities of the same kind, but for which no
algebraic operations among those quantities exist

EXAMPLE 1 Rockwell C hardness.

EXAMPLE 2  Octane number for petroleum fuel.
EXAMPLE 3  Earthquake strength on the Richter scale.
EXAMPLE 4  Subjective level of abdominal pain on a

scale from zero to five.

NOTE 1 Ordinal quantities can enter into empirical
relations only and have neither measurement units nor
quantity dimensions. Differences and ratios of ordinal
quantities have no physical meaning.

NOTE 2 Ordinal quantities are arranged according to
ordinal quantity-value scales (see 1.28).

1.27

quantity-value scale

measurement scale

ordered set of quantity values of quantities of a
given kind of quantity used in ranking, according
to magnitude, quantities of that kind

EXAMPLE 1 Celsius temperature scale.
EXAMPLE 2  Time scale.

EXAMPLE 3 Rockwell C hardness scale.
1.28 (1.22)

ordinal quantity-value scale
ordinal value scale

EXAMPLE 1 Rockwell C hardness scale.

EXAMPLE 2 Scale of octane numbers for petroleum fuel.

NOTE An ordinal quantity-value scale may be
established by measurements according to a
measurement procedure.

OCHOBHbLIX eAuHMUax WM KorepeHTHbIX npou3Boa-
HbIX egUHMLUAxX, Unn B Te€xX N Opyrnx.

MPUMEP 2 B ypaBHEHMM CBSA3M Mexgy BenuynHamm
ANA KUHETUYECKON 3Heprum yacTuuel, T = (1/2) mo?2, ecnin
m=2kr n v=3mc, To {T}=(1/2)x2x32 — aT0
ypaBHEHVWE CBA3M Mexady YMCMOBbIMM  3HAYEHUSMMU,
AatoLee yncnosoe 3HadeHne 9 ans T B AXOynsx.

1.26
nopsaKosas BenMYuHa

BeNIMYMHA, oOnpegernieHHass B COOTBETCTBMM C
MPUHSITOA MO COrMaleHVi0 MeTOAUKON u3mepe-
HWUW, [Ons KOTOpOM MOXeT OblTb YCTaHOBIIEHO
obLLee NopsaKkoBOe COOTHOLLEHWE, B COOTBETCTBUM
C eé pasmepom, C ApYrMMU BeNUYMHaAMKU TOrO Xe
poAa, HO Ans KOTOPOW He cyllecTtByeT anrebpa-
NYeCcKUx ornepaumi Mexay 3TMMK BENMYMHAMU

MPUMEP 1 TeepgocTb no wkane C Poksenna.

MPUMEP 2 OktaHoBoOe 4ncro Afs nerkoro Tonnuea.
MPUMEP 3 Cwuna 3emneTpsceHus no wkane PuxTepa.

MPUMEP 4 CybbekTuBHbIN ypoBeHb Gonv B GprOLLHOWA
MOSIOCTM MO LUKane oT Hymns A0 NATU.

MPUMEYAHME 1 [MopsigkoBble  BENWYMHBI  MOTYT
BXOAUTb TOMbKO B 3MMUPUYECKME COOTHOLUEHMS U He
UMET HU eAUHUL, U3MEPEeHUs, HU pa3MepHOCTen
BeNUYUH. PasHoOCTU 1 OTHOLLEHUS] NOPSLAKOBLIX BENMUYMH
He MMetT PM3NYECKOro CMbICNA.

MPUMEYAHUE 2  [MopsigkoBble BENWYUHBI YNOpPSO0YK-

BaAlOT B COOTBETCTBMM CO LWIKanaMu 3Ha4YeHuMn
NOpsAAKOBOM BeNMUYMHBI (CM. 1.28).

1.27

wKana sHaueHMM BeriM4UMHbI

LUKana Benu4mHbl

LUKarna namepeHui

ynopsgoyeHHbIn  Habop  3Ha4YeHUM  BeNUYUH

O[HOrO poAa, NCMOoNb3yeMbI ANS PaHXMPOBaHUS B
COOTBETCTBMM C PAa3MEPOM OLHOPOLHbIX BENNYMH

MNPUMEP 1 TemnepatypHas wkana Lienbcus.
MPUMEP 2 Lkana BpemeHw.
MPUMEP 3 LLkana tBepgoctu C Poksenna.

1.28 (1.22)
WKana 3Ha4yeHUn NopPAAKOBON BEJIMUMHDI

LLIKaJla nopAaaKoBbIX 3Ha4YeHUn

MPUMEP 1 LLkana tBepgoctu C Poksenna.

MPUMEP 2 Lllkana OKTaHOBbIX 4ucen Anst Nerkoro
TonnmBea.

NMPUMEYAHNE LLkana 3HaYeHuUn nopsaKkoBon
BENNYMHBI  MOXET  YCTaHaBNMBaTbCA  MOCPEACTBOM
M3MepeHnn B COOTBETCTBNM C METOANKON U3MEPEHUN.
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1.29
conventional reference scale

quantity-value scale defined by formal agreement
1.30
nominal property

property of a phenomenon, body, or substance,
where the property has no magnitude

EXAMPLE 1 Sex of a human being.

EXAMPLE 2  Colour of a paint sample.

EXAMPLE 3  Colour of a spot test in chemistry.
EXAMPLE 4  ISO two-letter country code.

EXAMPLE 5 Sequence of amino acids in a polypeptide.
NOTE 1 A nominal property has a value, which can be

expressed in words, by alphanumerical codes, or by other
means.

NOTE 2 ‘Nominal property value’ is not to be confused
with nominal quantity value.

2 Measurement

2.1 (21)

measurement

process of experimentally obtaining one or more
quantity values that can reasonably be attributed
to a quantity

NOTE1 Measurement does not apply to nominal
properties.
NOTE 2 Measurement implies comparison of quantities

and includes counting of entities.

NOTE 3 Measurement presupposes a description of
the quantity commensurate with the intended use of a
measurement result, a measurement procedure, and a
calibrated measuring system operating according to the
specified measurement procedure, including the meas-
urement conditions.

2.2 (2.2)
metrology

science of measurement and its application
NOTE Metrology includes all theoretical and practical

aspects of measurement, whatever the measurement
uncertainty and field of application.

1.29

NMPpUHATAaA ONOoOpHaA WKana

lWIKana 3Ha4YeHUW BeNUUYUHBI, yCTaHOBJ1IE€HHasA
OCbVILI,VIaﬂbeIM cornawieHnem

1.30
KayecTBeHHOe CBOMCTBO
HOMMHaTUBHOE CBOUCTBO

CBOWNCTBO SIBMEHWA, Terna Wnu BeLecTBa, KOTopoe
He nmeeT pasmMepa

NPUMEP 1 Mon yenoseka.

MPUMEP 2 LiBeT obpa3sua kpackm.

NMPUMEP 3 LiBeT kanenbHo Npobbl B XMMuK.
NMPUMEP 4 [Byx6yKBeHHbIV KoA cTpaHbl no 1SO.
MNMPUMEP 5 [NocnegoBaTenbHOCTb  aMUWHOKUCIIOT B
nonunenTuae

MPUMEYAHWE 1 KayecTBeHHOe CBOWCTBO WMeeT
3HaYeHne, KOTopoe MOXeT ObiTb BbIPaXeHO CoBaMMu,
OYKBEHHO-YMCITOBLIM KOAOM WUiv APYrMM Cnocobom.

MPUMEYAHWVE 2  3naveHue KayecmeeHHO20 ceolic-
mea He criegyeT nyTaTb C HOMUHaNbHbLIM 3Ha4YeHUeM
BeJINYUHBI.

2 WsmepeHue

2.1 (2.1)
namepeHue

npoLecc 3KCNepUMEHTanbHOro MonyyYeHus O4HOro
unn 6onee 3Ha4YeHUM BENMUUYUHbBI, KOTOPbIE MOTYT
6bITb 06OCHOBAHHO NPUNMUCaHbI BENUYNHe

MPUMEYAHNE 1 N3mepeHne He npumMmeHsieTcs Aans
Ka4yeCcTBEHHbIX CBOMCTB.

MPUMEYAHUME 2  U3mepeHvne noppasymeBaeT cpas-
HEHWE BEMNWUYMH UMK BKIIOYAET NOACHET OOBHEKTOB.

NMPUMEYAHNE 3  U3mepeHve npegnonaraet onucaHue
BEMUYMHbI B COOTBETCTBUM C MNpeanonaraeMbiM MCMOSb-
30BaHVEM pe3yrnbTaTa U3MepeHusl, MeTOANKY U3MepeHnin
OTKanMbpoBaHHy0 U3MEpPUTENbHYI cucTemy, hyHKLMOHU-
pYHOLLYIO B COOTBETCTBUM C YCTAHOBIEHHON METOAUKOW
M3MepEeHU C YHETOM YCIOBUIN N3MEPEHWI.

2.2 (2.2)
MeTpo€norma

Hayka 06 M3MepeHUsX U UX NPUMEHEHUN

NMPUMEYAHNE MeTponornsa Bkno4yaeT Bce Teope-
TUYEeCKne U MpakTUyeckue  acnekTbl  U3MEpPEHWH,
HE3aBUCUMO OT HeoNnpeAerieHHOCTM WU3MEepPeHUn nu
o6nactu NnpuMeHeHus.

16
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2.3 (2.6)
measurand

quantity intended to be measured

NOTE 1 The specification of a measurand requires
knowledge of the kind of quantity, description of the
state of the phenomenon, body, or substance carrying the
quantity, including any relevant component, and the
chemical entities involved.

NOTE2 |In the second edition of the VIM and in
IEC 60050-300:2001, the measurand is defined as the
‘quantity subject to measurement’.

NOTE 3 The measurement, including the measuring
system and the conditions under which the measurement
is carried out, might change the phenomenon, body, or
substance such that the quantity being measured may
differ from the measurand as defined. In this case,
adequate correction is necessary.

EXAMPLE 1  The potential difference between the
terminals of a battery may decrease when using a
voltmeter with a significant internal conductance to
perform the measurement. The open-circuit potential
difference can be calculated from the internal
resistances of the battery and the voltmeter.

EXAMPLE 2 The length of a steel rod in equilib-
rium with the ambient Celsius temperature of 23 °C
will be different from the length at the specified
temperature of 20 °C, which is the measurand. In this
case, a correction is necessary.

NOTE 4 In chemistry, “analyte”, or the name of a
substance or compound, are terms sometimes used for
‘measurand’. This usage is erroneous because these
terms do not refer to quantities.

2.4 (2.3)
measurement principle
principle of measurement

phenomenon serving as a basis of a measurement

EXAMPLE 1 Thermoelectric effect applied to the
measurement of temperature.

EXAMPLE 2  Energy absorption applied to the meas-
urement of amount-of-substance concentration.

EXAMPLE 3  Lowering of the concentration of glucose
in blood in a fasting rabbit applied to the measurement of
insulin concentration in a preparation.

NOTE The phenomenon can be of a physical, chemical,
or biological nature.

2.5 (2.4)
measurement method
method of measurement

2.3 (2.6)
n3mepsaemMmas sefimumHa

Benn4ynHa, nognexawada nsmepeHuto

MPUMEYAHVE 1 [detanbHoe onucaHue u3MepsiemMoun
BeNnuUuHbl (cneundwkaums) TpebyeT 3HaHuMs poaa
BEJINYUHBI, ONUCAHUSI COCTOSIHUS SIBMEHUs, Tena Wunu
BELLEeCTBa, KOTOPbIM MpuUcyllia 3Ta BenuyuHa, BKh4as
Nto6ble 3HaYMMble KOMMNOHEHTbI U XUMUYECKUE OOBEKTHI.

NMPUMEYAHUNE 2 Bo BsTtopom usgaHum VIM un B
IEC 60050-300:2001 n3amepsiemMasi BenuuvMHa oOrpeneneHa
KaK ‘BenmunHa, SBnsoLLascs 06 bEKTOM U3MEPEHNST .

MPUMEYAHME 3  U3mepeHue, Bknwoyasd uU3Mepu-
TeNnbHYI CUCTEMY 1 YCIOBUSI, NPU KOTOPbIX BbINOHAET-
Csl U3MepeHue, MOXET WU3MEHSITb SBIeHVe, Temno Wnu
BELLECTBO TakMM obpa3oMm, 4YTO M3MEpeHHas BenuuMHa
MOXET oTnuyaTbCs OT U3MepsieMOM BeNUYUHBbI,
cornacHo ee onpegeneHuto. B atom cnyyae Heobxoammo
BBOAWTb COOTBETCTBYHOLLYIO MOMPaBKY.

NMPUMEP 1 PasHocTb noTeHumanos mexay
KnemMmMamu 6atapen MOXeT YMEHbLUMTLCS, Koraa ansi
BbIMONHEHUS] U3MEPEHWUI MCNOMb3yeTCA BONbTMETP
CO  3HAYUTENbHOM  BHYTPEHHEN  3NEKTPUYECKON
NPOBOANMOCTbIO. Pa3HOCTb NOTEHUManoB XornocToro
Xoga MoXeT OblTb paccuuTaHa ucxogs M3
BHYTPEHHMX CONPOTUBNEHU BaTapen 1 BonbTMETpa.

NMPUMEP 2 [OnvHa  cTanbHOrO  CTEpPXHS B
COCTOSIHMM TEMMOBOrO PaBHOBECUS C OKpYXatoLlewn
cpenoni npu TemnepaType no Lenscuto 23 °C 6ynet
oTNMYaTbCsl OT ANVHbI NPW 3aJaHHOW TemnepaType
20 °C, koTOpas 1 ABnsieTcs U3MepsieMon BENMNYNHOMN.
B oatom cnyyae HeobxooumMo BBOAWTL  COOT-
BETCTBYHOLLYIO MOMpaBkKy.

MPUMEYAHNE 4 B xvMuu B KayecTBe TEPMMHOB Ans
NOHATUA U3MepsieMasi 8eJIU4UH VHOTAA UCMOSb3YHT CroOBO
‘aHanuT UM HaMMeHoBaHWe BeLLeCTBa UK cocTaBa. Takoe
ynoTpebneHne sIBNSEeTCs OWMOOYHbIM, MOTOMY 4YTO 3TU
TEPMUHbI He UMEIOT OTHOLLIEHUE K BENTNMYMHAM.

2.4 (2.3)
NPMHUMN USMEPEeHUN

SIBNEHNEe, KOTOPOE CIYKMUT OCHOBOW AJ151 U3MepeHust

NMPUMEP 1 TepMoanekTpnyeckmin apekT, KoTopbin
NPUMEHSETCSA NPU U3MEPEHNM TeMnepaTypbl.

MPUMEP 2 OHeprusi abcopbuun, KoTopasi npume-
HSETCA NpU  WU3MEPEHWM KOHLIEHTpauuM KonuyecTtsa
BellecTBa.

NMPUMEP 3 [MoHWXeHNe KOHUeHTpauuu [oKo3bl B
KPOBWM KpOMuKa, B3SITOW HATOLWAK, MPUMEHSAETCA npu
N3MEPEHUN KOHLIEHTPaLIMN MHCYNMHA B Npenapare.

NMPUMEYAHUE fABneHve MoOXeT MMeTb u3Mdec-
Ky, XMMUYECKYHO M Bruonornyeckyto npupoay.

2.5 (2.4)
MeToa U3MepeHun

obllee oOnucaHve JoMMHECKON  MOCNENOBATENLHOCTU
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generic description of a logical organization of
operations used in a measurement

NOTE Measurement methods may be qualified in vari-
ous ways such as:

— substitution measurement method,

— differential measurement method, and
— null measurement method;

or

— direct measurement method, and

— indirect measurement method.

See IEC 60050-300:2001.

2.6 (2.5)
measurement procedure

detailed description of a measurement according to
one or more measurement principles and to a
given measurement method, based on a meas-
urement model and including any calculation to
obtain a measurement result

NOTE 1 A measurement procedure is usually docu-
mented in sufficient detail to enable an operator to
perform a measurement.

NOTE2 A measurement procedure can include a
statement concerning a target measurement uncertainty.

NOTE 3 A measurement procedure is sometimes called
a standard operating procedure, abbreviated SOP.

2.7
reference measurement procedure

measurement procedure accepted as providing
measurement results fit for their intended use in
assessing measurement trueness of measured
quantity values obtained from other measurement
procedures for quantities of the same kind, in cali-
bration, or in characterizing reference materials

2.8

primary reference measurement
procedure

primary reference procedure

reference measurement procedure used to obtain
a measurement result without relation to a meas-
urement standard for a quantity of the same kind

EXAMPLE The volume of water delivered by a 50 ml
pipette at 20 °C is measured by weighing the water
delivered by the pipette into a beaker, taking the mass of

orepaLi, KOTopble UCMONb3YITCS NPY U3MEePEeHUn
NMPUMEYAHNE MeTtoapl v3mepeHud MOryT  GbITb
KrnaccmmumpoBaHbl PasnuyHbIMK criocobamu, Takmm Kak:
—  MeTOA U3MepeHuii 3aMeLLeHneMm,

— AuddepeHumanbHbIn MeTos U3MepeHni, n

—  HyNneBOW MeToa U3MepeHun;

unu

—  MeTOA NpsAMbIX N3MEPEHUN, 1

—  MeTOA KOCBEHHbIX N3MEPEHNIA.

Cwm. IEC 60050-300:2001.

2.6 (2.5)
MeToAuKa U3MepeHun
npoueaypa uamepeHun

AeTanbHoe onucaHve U3MEepeHUs B COOTBETCTBUU
C OOHUM N Goree NpPUHUMNAMU U3MEPEHUN U
OaHHbIM MeTOAO0OM U3MepPeHUn, KOTOpPOe OCHOBAHO
Ha mMmoaenu usmepel-wlﬁ N BKNKOYaeT BblMNCINEHUA,

HeobOxoaumble  Ansa nony4yeHuda pe3ynbTaTta
n3MepeHus
NMPUMEYAHWE 1 MeTtoanky  n3mepeHunn  0BbIYHO

OMUCLIBAIOT [OCTAaTOYHO MOAPOGHO B BUAE [OKYMEHTA,
4YTOObI NO3BONUTL ONEPATOPY BbIMOMHATE U3MEPEHUSI.

MPUMEYAHVE 2  MeToguka n3mepeHun MOXeT
BKIOYaThb 3asBrieHue OTHOCUTENBHO uenesomn
HeonpeaeneHHOCTU U3MepeHUs.

MPUMEYAHVE 3  Metoguky n3mMepeHuin MHorga

Ha3blBalOT CTaHZApPTHOW OMepauMOHHOW npoLenypo
(standard operating procedure, aHrn. abépesuatypa — SOP).

2.7
pedepeHTHas meToaMKa U3SMepeHUun

MeToAuKa U3MEePEeHUNn, AN KOTOPOW MPUHSITO, YTO
oHa obecneuvBaeT MNPUEMNEMOCTb pe3ysibTaToB
wsmepel-wlﬁ ana ux uncnonb3oBaHuA Nnpu oOueHke
npaBUNIbHOCTU WN3MEepPEeHHbLIX 3HavYeHMn Benu-
YUHbI, MNOJIy4YEeHHbIX MO ApyrMM MeToauKam unsme-
PEHWIA BENMUYMH TOrO XXe popa, Npyu KanubpoBke
WUNN Npu ONpPeLeneHnn XxapakTepucTuk cTaHgapT-
HbIX 00pa3sLoB (06pa3LuoBbLIX MaTep1ManosB).

2.8

nepemyHasn pecdepeHTHaAa meToaukKa
U3MepeHun

nepBuyHaga pedepeHTHas npoieaypa

pedepeHTHass MeTooMKa M3MepPeHMin, KoTopas
ucnonb3yeTca  AnA  NonyvyeHuss  pesynbTaTa
namepeHus 6e3 CpaBHEHVSI C ITANIOHOM eMHULIbI
BeNUYMHbI TOrO e poaa

NMPUMEP O6bem BoAbl, [O03MPOBAHHbLIA MUNETKON
HOMMHanNbHbIM o6beMoM 5 mn npu 20 °C, usamepsietcs
nyTém B3BELUMBaHWS BOAbl, CNUTOW U3 MNUNETKN B
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beaker plus water minus the mass of the initially empty
beaker, and correcting the mass difference for the actual
water temperature using the volumic mass (mass
density).

NOTE1 The Consultative Committee for Amount of
Substance — Metrology in Chemistry (CCQM) uses the
term “primary method of measurement” for this concept.

NOTE 2  Definitions of two subordinate concepts, which
could be termed “direct primary reference measurement
procedure” and “ratio primary reference measurement
procedure”, are given by the CCQM (5th Meeting,
1999)[43],

2.9 (3.1)
measurement result
result of measurement

set of quantity values being attributed to a meas-
urand together with any other available relevant
information

NOTE1 A measurement result generally contains
“relevant information” about the set of quantity values,
such that some may be more representative of the
measurand than others. This may be expressed in the
form of a probability density function (PDF).

NOTE 2 A measurement result is generally expressed
as a single measured quantity value and a measure-
ment uncertainty. If the measurement uncertainty is
considered to be negligible for some purpose, the
measurement result may be expressed as a single
measured quantity value. In many fields, this is the
common way of expressing a measurement result.

NOTE 3 In the traditional literature and in the previous
edition of the VIM, measurement result was defined as a
value attributed to a measurand and explained to mean
an indication, or an uncorrected result, or a corrected
result, according to the context.

210

measured quantity value
measured value of a quantity
measured value

quantity value representing a measurement result

NOTE 1 For a measurement involving replicate indi-
cations, each indication can be used to provide a
corresponding measured quantity value. This set of
individual measured quantity values can be used to
calculate a resulting measured quantity value, such as an
average or median, usually with a decreased associated
measurement uncertainty.

MeH3ypKy, 6epsi Maccy MeH3ypku C BOAOW 3a BbIYETOM
Maccbl NepBOHAYanbHO MYyCTOW MEH3ypkM W  BBOAS
nomnpaeBKy Ha [OEUCTBUTEMbHYD TemnepaTypy BoOAbl,
ncnonb3ays NIOTHOCTb.

MPUMEYAHNE 1 KoHcynbTaTuBHbLIA ~ KOMWUTET MO
Konu4yecTBy BellectBa — MeTponorua B xumumn (CCQM)
ANA 3TOro MOHATWUSA WUCMOMb3yeT TEePMUH “NepBUYHBIN
MeTo U3MepeHnin”.

MPUMEYAHNE 2  OnpepeneHus AByX COMOAYMHEHHBIX
MOHATWI, ANA KOTOPbIX MOXHO WCMOMb30BaTb TEPMMUHbI
“nepBuyHas npsmas pedepeHTHasi MeToguka nsmepeHnin’ n
“nepBuyHas pedepeHTHasa mMeToavka N3MepeHnn

oTHoLLeHuit”, aaHsl CCQM (5-oe 3acenanue, 1999) 131,

2.9 (3.1)
pe3ynbTar uamMepeHusn

Habop 3Ha4YeHUW BenMU4YUHbI, KOTOPbIA MNPUMNUCHI-
BaeTCs M3mepsieMon BefIMMMHE BMecTe C Nniobon
OPpYron JOCTYMHOW 3HaYUMMON UHopMaLmen

MPUMEYAHME 1 OOGblMHO  pe3ynbTaT  U3MepPEeHUus
coaepXuT “3Hadnmyto uHcdopmauuo” o Habope 3HayYeHun
BEMUYMHBI TaK, YTO HEKOTOPbLIE U3 ITUX 3HAYEHUA MOTyT
ObITb 6onee xapakTepHbIMK ANst U3MEPSEMON BEMUYMHBI,
yem fgpyrve. 3TO MOXHO BbIpa3uTb B BuAae yHKUMU
nnoTHocTn BeposTHocTen (PDF).

MPUMEYAHME 2  Kak npaBuno, pesynbTtar wusmMmepe-
HUS BbIpaXaeTCs OOHUM U3MEPEeHHbIM 3Ha4yeHueMm
BeNIUYUHBbI 1 HeonpeaeneHHOCTbIO M3MepeHun. Ecnn
HeonpeaeneHHOCTb N3MEPEHUIA MOXET paccMaTpuBaTbCs
KaKk npeHebpexvmo Manasi Ansi HEeKOTOpOW uenu, TO
pe3ynbTaT M3MEPEHUsT MOXET BblpaXaTbCA Kak OOHO
M3MEPEHHOE 3HayeHue BenuuuHbl. Bo MHormx obnactsx
37O sBNsieTcs 0ObIYHBIM CNOCOBOM BbipaXXEHUsI pe3yrib-
TaTa M3MepeHus.

NMPUMEYAHME 3 B TpagumumoHHOW nuTepaType u B
npeablaywnx usgaHuax VIM  pesynbtaT u3mepeHus
onpefensncsa Kak 3HayeHve, NpunucaHHoe nsmepsiemMon
BENWNYMHE, N YTOYHANOCH B COOTBETCTBUM C KOHTEKCTOM,
UMeeTCa N B BMAY MOKa3aHWe, UM HencrnpaBneHHbIN
pe3ynbTaT, U UCNPaBMNEHHbIN pe3ynbTarT.

2.10
U3mMepeHHoe 3HaYeHue BesIUUUHbI
N3MepeHHoe 3HajeHune

3HayeHMe BeNU4YMHbI, KOTOpoe npeacTaBnseT
pe3ynbTaT usmepeHus

MPUMEYAHWE 1 [Ons wu3MepeHus, BKIIOYaOLLEro
NMOBTOPHbIE MOKa3aHUsl, KaXdoe MoKa3aHue MOXeT
MCnonb3oBaTbCsl, YTOObI MOMY4nTb COOTBETCTBYIOLLEE
M3MEPEHHOE 3HAYeHWe BENUYMHbI. Takasi COBOKYMHOCTb
OTOENbHbLIX M3MEPEHHbIX 3HAYeHUN BENUYUHBI MOXET
MCNONb30BaTbCA AN BbIYMCIEHUSA Pe3yNbTUPYOLLEro
M3MEPEHHOIO 3HAYEHMWST BEMUYMHbLI, TAaKOro Kak cpeaHee
apudgpmeTmyeckoe MM MegmaHa, OObIMHO C MEHbLUen
CBSI3aHHOW C HAM HeonpeaeneHHOCTbH U3MepPeHU.

© ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsioTcsi
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NOTE 2 When the range of the true quantity values
believed to represent the measurand is small compared
with the measurement uncertainty, a measured quantity
value can be considered to be an estimate of an
essentially unique true quantity value and is often an
average or median of individual measured quantity values
obtained through replicate measurements.

NOTE 3 In the case where the range of the true
quantity values believed to represent the measurand is
not small compared with the measurement uncertainty, a
measured value is often an estimate of an average or
median of the set of true quantity values.

NOTE 4 In the GUM, the terms “result of measure-
ment” and “estimate of the value of the measurand” or
just “estimate of the measurand” are used for ‘measured
quantity value’.

2.11 (1.19)

true quantity value
true value of a quantity
true value

quantity value consistent with the definition of a
quantity

NOTE 1 In the Error Approach to describing measure-
ment, a true quantity value is considered unique and, in
practice, unknowable. The Uncertainty Approach is to
recognize that, owing to the inherently incomplete amount
of detail in the definition of a quantity, there is not a single
true quantity value but rather a set of true quantity values
consistent with the definition. However, this set of values
is, in principle and in practice, unknowable. Other
approaches dispense altogether with the concept of true
quantity value and rely on the concept of metrological
compatibility of measurement results for assessing
their validity.

NOTE 2 In the special case of a fundamental constant,
the quantity is considered to have a single true quantity
value.

NOTE 3 When the definitional uncertainty associated
with the measurand is considered to be negligible
compared to the other components of the measurement
uncertainty, the measurand may be considered to have
an “essentially unique” true quantity value. This is the
approach taken by the GUM and associated documents,
where the word “true” is considered to be redundant.

212

conventional quantity value
conventional value of a quantity
conventional value

quantity value attributed by agreement to a quan-

NMPUMEYAHME 2  Korpa JmanasoH NCTUHHBIX
3HAYEeHUW BENUYUHbI, NPEACTaBNAOLWNA U3MEPAEMYIO
BEJIMYUHY, Marn MO CPaBHEHWUIO C HEOMNpPeLeneHHOCTbLIO
W3MEPEHUN, U3MEPEHHOE 3HA4YeHWE BEMUYMHBI MOXET
paccmaTpuBaTbCsl Kak OLEeHKa Mo CyLeCcTBY €4UHCTBEH-
HOMO UCTUHHOTO 3HaYeHWUs BENMYUHBI U YacTo SABMSIETCS
cpegHUM apuMeTM4eckumM UM MeguaHouW OTAEeNbHbIX
M3MEPEHHbIX 3HAYEHMWI BENUYUHBLI, KOTOPbIE MOSyYeHbI
npv NOBTOPHLIX U3MEPEHUSIX.

NMPMUMEYAHME 3 B crnyvae, Korga ananasoH
WUCTUHHBIX  3HAYEHWA  BENWYUHbLI, NPEACTaBMSAOLLMNNA
M3MEPSIEMYIO BEMWYMHY, HemNb3s cyYuTaTb ManbiM Mo
CPaBHEHWIO C HEOMNPEAENEHHOCTbID WU3MEPEHUN, U3Me-
peHHoe 3HayeHve uvacTto OyaeT OueHKoW cpefdHero
apugmMeTmyeckoro unuM  MeguaHbl Habopa WCTUHHbBIX
3HaYEHUI BEMNUYMHBI.

MPUMEYAHVNE 4 B GUM TepMuHbI “pe3ynbtaT nsme-
peHns” n “oueHKa 3HaYeHNs1 U3MEPSAEMON BENTUYMHBI” UK
npocTo “OueHKa M3MepseMon BeNuWYMHbI® UCNOMb3yTCA
Ans (NoHATUS) ‘N3MepeHHoe 3HaYeHne BENNUYUHDBI .

2.11 (1.19)
MCTUHHOE 3HaAYeéHuUue BeJiMuUMHbI
NCTUHHOE 3Ha4YeHne

3Ha4YeHune BeJIM4YUHbI, KOTOpOEe COOTBETCTBYET
onpengeneHnio BerTINYUHbI

NMPUMEYAHME 1 B KoHuenuun norpewwHocTu npu
onucaHnM WU3MepeHUsa WUCTUHHOE 3HayeHue BeNUYUHbI
paccMmaTpuBaeTCs Kak eOMHCTBEHHOE W Ha npakTuke
HenosHaBaemoe. KoHuenuus HeonpeaeneHHOCTU Npus-
HaeT, YTO B AEWCTBUTENMbHOCTM MO MPUYUHE HEMOMHOro
OMNMUCaHWsi BENWYMHbI CYLLECTBYET He eOWHCTBEHHOE
WUCTUHHOE 3HayeHWe BeNMYUMHBLI, a ckopee Habop
WUCTUHHBLIX 3HAYEHWA BENIMYMHbI, COrnacylLlmincs ¢
onpepenexHnem. OpHako, 3TOT Habop 3HayeHun, B
NpUHUMNE W Ha MpakTUKe, SBNSETCH HEMOCTMXKUMBIM.
Opyrvue nogxonbl BooOLle n3beraroT NOHATUSS UCTUHHOTO
3HAYEHUs BENUYMHBbI W OMMpalTCs Ha  MOHATME
MEeTPONOrM4eckon COBMECTUMOCTM  pe3ysfibTaToB
MU3MepeHUs ANs OLEHUBAHNS NX AOCTOBEPHOCTMU.

MPUMEYAHME 2 B 4acTtHoM cny4vae dyHOamMeHTarnb-
HbIX KOHCTaHT BENUYMHa paccMaTpuBaeTcs Kak nveroLas
€OWHCTBEHHOE NCTUHHOE 3HaYeHne BENUYMHBI.

NMPUMEYAHNE 3  Koroa meduHuMumanbHas Heonpe-
OeNneHHOCTb, CBsi3aHHas C U3MepAeMON BEeNIMYMHOM,
paccMaTpuBaeTCs Kak NpeHebpexumo Manas no cpaBHe-
HUIO C OCTaNbHbIMW COCTaBMSIOWMMN HeonpeaeneHocTn
U3MepeHUn, n3mepsieMasi BENuMYMHa MOXET paccMaTpu-
BaTbCA Kak uMelolas “no cywectsy eauHCTBEHHoe”
WUCTUHHOE 3HadeHue. Takon nogxod npuHAT B GUM n B
CBSI3aHHbIX C HWUM [OOKYMEHTax, rae CroBO “UCTUHHBIA®
paccmaTpuBaeTcs Kak U3ruLLIHee.

2.12

NMPUHATOE 3HAYeHMe BeJNiIuYnHbBLbI

NPUHATOE 3Ha4YeHne

3Ha4YeHune BeJIn4YUHbI, MO CcornaweHn npunn-
CaHHOe BeNIu4uHe 149 AaHHOW Lenmn
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tity for a given purpose

EXAMPLE 1 Standard acceleration of free fall (for-
merly called “standard acceleration due to gravity”),
O = 9.806 65 m's2.

EXAMPLE 2  Conventional quantity value of the
Josephson constant, K ;g9 = 483 597.9 GHz- V.

EXAMPLE 3  Conventional quantity value of a given
mass standard, m = 100.003 47 g.

NOTE1 The term “conventional true quantity value” is
sometimes used for this concept, but its use is discouraged.

NOTE 2 Sometimes a conventional quantity value is an
estimate of a true quantity value.

NOTE 3 A conventional quantity value is generally
accepted as being associated with a suitably small
measurement uncertainty, which might be zero.

2.13 (3.5)

measurement accuracy

accuracy of measurement

accuracy

closeness of agreement between a measured
quantity value and a true quantity value of a
measurand

NOTE 1 The concept ‘measurement accuracy’ is not a
quantity and is not given a numerical quantity value. A
measurement is said to be more accurate when it offers
a smaller measurement error.

NOTE 2 The term “measurement accuracy” should not
be used for measurement trueness and the term
measurement precision should not be used for ‘meas-
urement accuracy’, which, however, is related to both
these concepts.

NOTE 3 ‘Measurement accuracy’ is sometimes under-
stood as closeness of agreement between measured
quantity values that are being attributed to the measurand.

2.14

measurement trueness
trueness of measurement
trueness

closeness of agreement between the average of an
infinite number of replicate measured quantity
values and a reference quantity value

NOTE 1 Measurement trueness is not a quantity and
thus cannot be expressed numerically, but measures for
closeness of agreement are given in ISO 5725.

NOTE 2 Measurement trueness is inversely related to
systematic measurement error, but is not related to
random measurement error.

NMPUMEP 1 CranpapTHoe YyckopeHue cBobogHoro
nageHus (Mpexae HasblBaeMoe “CTaHdapTHOE YCKOpeHue
u3-3a rpasutaumnn’) g, = 9.806 65 m-s—2.

MPUMEP 2 MpuHsaToe 3Ha4veHue NOCTOSIHHOM
IOxosedcoHa K j g9 = 483 597.9 GHz-B~".
NMPUMEP 3 [puHATOE 3HadYeHVe BenuYUHbL  Ans

JaHHoro atanoHa maccbl m = 100,003 47 r.

MPUMEYAHME 1 [Ona  aToro NOHATUA uHorga
UCMonb3yeTcsl TEPMUH “yCNOBHOE WCTUHHOE 3HayeHue
BENMYUHBI", HO €ro UCMONIb30BaHNE HE XXenaTerbHO.

MPUMEYAHNE 2 WNHorga npuHATOe 3HayeHue Benu-
YMHbI SBMSIETCS OLEHKOW MCTUHHOTO 3HAYEHUS BENIUYMHBI.

MPUMEYAHNE 3  TlpuHATOEe  3HayYeHWe  BENUYMHbI
O6bI4HO  CBA3bIBAIOT C  COOTBETCTBYIOLIEN  Marown
HeonpeAeneHHOCTL U3MEpPEeHUNn, KoTopasi MOXeT
ObITb paBHOW HyMIO.

2.13 (3.5)
TOYHOCTb usmepeuuﬁ
TOYHOCTb

6nn3ocTb mexay namMepeHHbIM 3Ha4eHuemMm Benu-
YAHbI N WUCTUHHbLIM 3HAa4YeHuem I/I3MepﬂeMOﬁ
BeJINYUHDbI

MPUMEYAHUME 1 TloHATME moyYHOCMb U3MepeHul He
ABMNSETCA BENIMMUHOM U TMO3TOMY HEe MOXeT ObITb
BblpaXXeHa B BMOE YUCIMEHHOro 3Ha4YeHUs BeJNINYUHbI.
oBOpsAT, 4TO M3MepeHue ABnseTca 6Gonee TOYHBIM,
KOr[la OHO MMEET MEHbLLYI0 MOrPeLHOCTb U3MEPEHUA.

MPUMEYAHUVE 2  TepMuH “TOYHOCTb M3MepeHun” He
criegyeT MCMonb3oBaTh AN 0603HaYeHVss NPaBUNbHOCTU
M3MepeHnn, a TEPMUH MPELN3NOHHOCTb M3MEpPeHUn —
Ans 0603HaYeHNs MoYHOCMU U3MEPEHUU, XOTS nocnegHee
MMeeT CBsi3b C 000MMMN ITUMM NOHATUSMM.

NMPUMEYAHVE 3  Top MOYHOCMbIO usmMepeHusi
MHOr4a MOHMMAKT OnM3oCTb Mexay W3MEepeHHbIMU

3Ha4YeHnamMun BENNYNHbI, KOTOpble npunnucbiBarTCcA
13MepsieMoN BerUmHe.

214

NpPaBUIIbHOCTb U3MEpPEeHUN

NpaBuIIbHOCTb

O6nmM3ocTe  cpegHero  apudmeTMieckoro  GeckoHeYHO
BOnbLOro  Yncna MOBTOPHO M3MEPEHHbIX 3HaYeHUN
BeNMYMHbI K ONOPHOMY 3Ha4eHMIO BENUYUHbI

MPUMEYAHNE 1 TlpaBuibHOCTL  M3MEpPEHUI He
ABMNAETCA BEJIMMUHOM U TMOITOMY HEe MOXeT ObITb
BblpaXXe€Ha YMCMEHHO, HO Mepbl GrM3KOro coBnageHus
npueegeHsl B ISO 5725.

MPUMEYAHME 2  [MpaBWibHOCTb U3MepeHuin obpaTHa
Mo OTHOLUEHUIO K CUCTEeMaTU4YeCKOW MOrpeLHoCTH
M3MepeHuss, HO He WMeeT CBSA3M CO Cry4anhHOW
NorpeLHoCcTL0 U3MEPEHUS.
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NOTE 3 Measurement accuracy should not be used
for ‘measurement trueness’ and vice versa.

2.15
measurement precision
precision

closeness of agreement between indications or
measured quantity values obtained by replicate
measurements on the same or similar objects
under specified conditions

NOTE 1 Measurement precision is usually expressed
numerically by measures of imprecision, such as
standard deviation, variance, or coefficient of variation
under the specified conditions of measurement.

NOTE 2 The ‘specified conditions’ can be, for example,
repeatability conditions of measurement, interme-
diate precision conditions of measurement, or
reproducibility conditions of measurement (see
ISO 5725-3:1994).

NOTE 3 Measurement precision is used to define
measurement repeatability, intermediate measure-
ment precision, and measurement reproducibility.

NOTE 4 Sometimes “measurement precision” is erro-
neously used to mean measurement accuracy.

2.16 (3.10)
measurement error
error of measurement
error

measured quantity value minus a reference
quantity value

NOTE 1
used both

a) when there is a single reference quantity value to
refer to, which occurs if a calibration is made by
means of a measurement standard with a
measured quantity value having a negligible
measurement uncertainty or if a conventional
quantity value is given, in which case the meas-
urement error is known, and

The concept of ‘measurement error’ can be

b) if a measurand is supposed to be represented by a
unique true quantity value or a set of true quantity
values of negligible range, in which case the meas-
urement error is not known.

NOTE 2 Measurement error should not be confused
with production error or mistake.

MPUMEYAHNE 3 To4yHOCTb u3MepeHun He criegyet
MCNoNb30BaTb AN MOHATUS MPasusibHOCMb U3MEPeHUl
1 HaobopoT.

215
NPeuu3nOHHOCTb USMEpPEeHUNn
NpeLm3nOHHOCTb

6nM3ocTb Mexay noKasaHUAMM UM U3MepeH-
HbIMU 3HAYeHMSAAMU BeJIMuYMHbI, HabngaembIMm
npv NOBTOPHbLIX U3MEPEHUAX OOHOIO 1 TOrO XKe UIn
nogo6HbIX 06BEKTOB MNP 3agaHHbIX YCIOBUSAX

MPUMEYAHUVE 1 [MpeuunsnoHHoCcTb n3mepeHun
0ObIYHO BbIpaXaeTCsd YMCIIEHHO 4Yepe3 nokasatenu
HenpeLm3noHHOCTH, Takne Kak CTaHAAPTHOE OTKIIOHEHMe,
avcnepevs unu koadpuumMeHT Bapyaumm, nNpu 3agaHHbIX
YCMOBUSIX N3MEPEHUIA.

MPUMEYAHWNE 2  3adaHHble ycrnosusi MOryT OblITb,
Hanpvmep, YCNOBUSMW CXOAMMOCTU U3MEpPEHWUMH,
ycnoBusimm NPOMEXYTOYHOMN NpPeLn3MoOHHOCTHU
M3MepeHUn unM YCcrnoBuSIMM BOCMPOU3BOAUMOCTH
namepeHun (cm. ISO 5725-3:1994).

MPUMEYAHME 3  [MpeumnsnoHHOCTb M3MEpPEHUNn  UC-
nonb3yeTca [AOns  onpefeneHnss CXoAMMOCTU U3Me-
PeHU, NPOMEXYTOYHOMN NPELN3MOHHOCTU U3MEePEeHUn
1 BOCNPOU3BOAMMOCTU U3MEPEHUA.

MPUMEYAHME 4  WHorga “npeumsmoHHOCTb M3Mepe-

HUA®  owMBOYHO  Mcnomb3ylwT And  0bo3HayveHus
TOYHOCTU U3MEPEHUN.

2.16 (3.10)

norpewHocTb U3MmepeHus

NMorpeLuHocTb

pa3HoCTb MeXxay UWU3MepeHHbIM 3HayeHuem

BeJIN4YUHbI N ONOPHbLIM 3Ha4YeHneM BeJriIn4nHbI

MPUMEYAHUME 1 ToHATME mozgpewHOCMb U3MepPeHUs
MOXET UCMONb30BaTbCs B ABYX Cry4yasnx:

a) Korga cyulectByetT €eOWMHCTBEHHOE OMNOopHOe 3Ha-
YeHne BeJTIMYUHbI, eCcnn Kanuﬁpoaka nposegeHa
nocpeacTBOM 3TaqioHa C nojiydyeHnem U3MepeH-
HOro 3Ha4yeHusa BeJIMYUHbLI, KOTOpoe wuMeeT
I'IpeH66pe)KI/1MO Manyto HeonpeneneHHOCTb
MSMEPGHMVI, mnn ecnn AaHoO NpUHATOEe 3Ha4YeHue
BeJIN4UHbI, U B J3TOM CJlydae nNOorpewHoCTb
n3MmepeHmna N3BecCcTtHa, u

b) ecnn usmepsiemas BenuuuHa npegnonaraeTcs
6bITb NpeAcTaBneHHON eOWHCTBEHHbIM MCTUHHBIM
3Ha4YeHWeM BeNUYUHbI UM HabopoM WCTUHHBIX
3Ha4YeHU BeNUYMHLI B MpeHebpexrmo Marnom
gvanasoHe, W B TakOM crfyyae MOrpelwHocTb
N3MepeHnst HeM3BecTHa,

MPUMEYAHME 2  [MorpellHOCTb M3MepeHust He crnegyeT
nyTaTb C NOrPELLUHOCTLIO U3rOTOBMIEHMS UM C OLLIMOKO.
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2.17 (3.14)

systematic measurement error
systematic error of measurement
systematic error

component of measurement error that in replicate
measurements remains constant or varies in a
predictable manner

NOTE 1 A reference quantity value for a systematic
measurement error is a true quantity value, or a
measured quantity value of a measurement standard
of negligible measurement uncertainty, or a conven-
tional quantity value.

NOTE 2  Systematic measurement error, and its causes,
can be known or unknown. A correction can be applied
to compensate for a known systematic measurement
error.

NOTE 3 Systematic measurement error equals meas-
urement error minus random measurement error.

2.18

measurement bias

bias

estimate of a systematic measurement error

2.19 (3.13)

random measurement error
random error of measurement
random error

component of measurement error that in replicate
measurements varies in an unpredictable manner

NOTE 1 A reference quantity value for a random
measurement error is the average that would ensue from
an infinite number of replicate measurements of the same
measurand.

NOTE 2 Random measurement errors of a set of
replicate measurements form a distribution that can be
summarized by its expectation, which is generally assumed
to be zero, and its variance.

NOTE 3 Random measurement error equals meas-
urement error minus systematic measurement error.

2.20 (3.6, Notes 1 and 2)
repeatability condition of measurement
repeatability condition

condition of measurement, out of a set of con-
ditions that includes the same measurement
procedure, same operators, same measuring
system, same operating conditions and same

2.17 (3.14)
cucrematmuecKas norpeLwHoCcT» uamepeHma
cucreMaTmn4yeckasa norpeLlHoCTb

COCTaBMisIOLLAs NOrPeLHOCTU U3MEepPeHUs, KOTO-
pasi npv MNOBTOPHLIX WU3MEPEHUsIX OcTaeTcs
NMOCTOSIHHOMN UMW M3MEHSIETCS NpeckasyemMo

MPUMEYAHVME 1  OnopHbIM 3Ha4YeHUeM BeNNYUHbI
ONs CUCTEMaTW4ecKoW  MOrpeliHoOCT  U3MEepeEHUst
ABNAETCA WMCTUHHOE 3Ha4YeHuMe BeJNIYUHbI, WK1
M3MepeHHoe 3HayeHue BeNUYUHbI 3JTafloHa C
npeHebpexMmMo Marnow HeonpeAeneHHOCTbLID U3Me-
PEHWI, NI NPUHATOE 3HaYeHNe BEJINYUHbI.

MPUMEYAHME 2  CuctemaTunyeckas NOrpeLLHOCTb
U3MEPEHUA U €e MPUYMHBI MOryT ObiTb W3BECTHbI UMK
HensBecTHbl. [nsi KOMneHcaumMm W3BECTHOM cuUcTema-
TWYECKOMN MOTPELUHOCTU U3MEPEHUST MOXET MPUMEHSATHLCS
nonpaeka.

MPUMEYAHME 3  CuctemaTtunyeckas NMOrpeLLIHoCTb
n3MepeHuns npegcrasnsgeT cobon pasHOCTb NOrpeLLHOCTH
N3MEpPEHUS U CIy4YahHOMW NMOrPeLIHOCTU U3MEPEHUSA.

2.18
CcMeleHVe usmepeHus
cMmeLleHne

OLIeHKa cucTeMaTUyecKomn norpewHoOCT!n naMmepeHunA

2.19 (3.13)
cnyuaﬁuan norpewHoCTb uamepeHuma
cnyqaﬂHaﬂ NorpeLHoOCTb

cocTaBnaowiada norpewHoOCTn n3MepeHwus,
KOTOpasa npun NnoOBTOPHbIX U3AMEPEeHUAX N3MEHAETCA
Henpeackasyemo

NMPUMEYAHME 1  OnopHbIM 3Ha4YeHUEM BeNUYMHbI
ONst  CNyYyalHOW MOrpellHOCTU U3MEpPEeHUst sIBMsieTcst
cpegHee apudMeTU4Yeckoe, KOTOpoe MOXeT ObiTb
nonyyeHo B pesynbraTe O6eckoHeyHO OonbLIoro uucna
NOBTOPHbLIX U3MEPEHUN OAHOM U TOW Xe U3MepsieMoun
BeNIUYUHbI.

MPUMEYAHNE 2  Cny4aiHble MOrpelHocTn u3mepe-
HAS  rpynnbl  MOBTOPHbIX  M3MEpeHur  06pasyioT
pacnpegerneHve, KoTopoe MOXeT ObiTb OnMcaHo 4Yepes
ero MaTeMaTMyeckoe OXupaHue, KoTopoe B o0bLiem
crnyyae npepgnornaraeTcsi paBHbIM HyMH, U AUCNEPCUEN.

MPUMEYAHME 3  CnyyalHasi MNOrpelHocTb usMepe-
HAS paBHa pPasHOCTM MOrpPelWHOCTU WU3MepeHust w
cucTeMaTU4eCKOM NOrpeLuHOCTU U3MepPeHUs.

2.20 (3.6, Npumeyvarns 1 n 2)
YCNOBUA CXOAUMOCTU U3MEPEHUN
YCINOBUS CXOOAUMOCTHU

YCINOBUS MOBTOPSEMOCTH

OOVH M3 HAaboOpOB YCMOBUA M3MEPEHUMN, KOTOPbIN
BKNOYaeT NpuMeHeHne O4HOMN N TOW XXe MeTOAUKM
M3MEepPEeHUM, y4acTne Tex e onepaTtopoB, TOM Xe
M3MepuUTeNbHON CUCTEeMBbI, Te e pabouune ycro-
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location, and replicate measurements on the same
or similar objects over a short period of time

NOTE 1 A condition of measurement is a repeatability
condition only with respect to a specified set of repeatability
conditions.

NOTE 2 In chemistry, the term “intra-serial precision
condition of measurement” is sometimes used to designate
this concept.

2.21 (3.6)
measurement repeatability
repeatability

measurement precision under a set of repeat-
ability conditions of measurement

2.22

intermediate precision condition of
measurement

intermediate precision condition

condition of measurement, out of a set of con-
ditions that includes the same measurement
procedure, same location, and replicate meas-
urements on the same or similar objects over an
extended period of time, but may include other
conditions involving changes

NOTE1 The changes can include new calibrations,
calibrators, operators, and measuring systems.

NOTE 2 A specification for the conditions should contain
the conditions changed and unchanged, to the extent
practical.

NOTE 3 In chemistry, the term “inter-serial precision
condition of measurement” is sometimes used to desig-
nate this concept.

2.23
intermediate measurement precision
intermediate precision

measurement precision under a set of interme-
diate precision conditions of measurement

NOTE Relevant
ISO 5725-3:1994.

statistical terms are given in

2.24 (3.7, Note 2)
reproducibility condition of measurement
reproducibility condition

condition of measurement, out of a set of condi-
tions that includes different locations, operators,
measuring systems, and replicate measurements

BMSl, TO € MecTOopacrosioXeHWe W BbINOSHEHNE
NMOBTOPHBLIX M3MEPeHWn Ha OAHOM WU TOM Xe WNu
noaoGHbIX 0GbeKTax 3a KOPOTKUIA Neproa BpemMeHu

MPUMEYAHME 1 YcnosBus  u3MepeHun  ABRSIOTCA
YCMOBUSIMA  CXOAMMOCTW  TOMbKO MO OTHOLIEHU K
3agaHHOMy Habopy yCroBuIn CXOQUMOCTMN.

NMPUMEYAHME 2 B xumum ana obosHavyeHus 3Toro
NMOHATUS MHOTAA WUCMONb3YHT TEPMUH “YCNOBUSI BHYTPU-
CEPUHON NPEL3NOHHOCTU N3MEPEHUIN”.

2.21 (3.6)
CXOAMMOCTb U3MEPEeHUN
CXOAUMOCTb

NPeLM3noOHHOCTb U3MEPEHUN B YCIIOBUSIX CXOAU-
MOCTU U3MepeHUNn

2.22

YCINOBUSA NPOMEXYTOYHOM
NpPeun3ImMoHHOCTU U3MEepeHun

YCIOBUSA MPOMEXYTOYHON NPEeLM3MOHHOCTH

OOMH u3 Habopa YyCroBuiA WM3MEpPeHUN, KOTOpbIA
BKJIIOHAET OAHY U Ty K& METOAMKY U3MepPeHUn, 0gHO
N TO e MECTOMOMOXEHNE M MOBTOPHbIE M3MEPEHNS
Ha OOHOM WM TOM X€ WNN NoAoOHbIX OObekTax 3a
ﬂﬂMTeﬂbeIVI nepuoa BpemMeHn, HoO MOXeT BKIKYaThb U
Opyrve ycrnoBusl, KOTOpble MOryT U3MEHSITLCS

MPUMEYAHME 1 M3MeHeHMs MOryT BKMOYaTb HOBblEe
KanmbpoBKW, KanubpaTopbl, OMepaTtopoB W U3Mepu-
TeNnbHble CUCTEMBI.

MPUMEYAHME 2  Cneuncbmkaums yCrnoBui JOSDKHA
cogepxaTb YCIOBUSI U3MEHSEMble U HeW3MeHsiemMble B
3aBMCUMOCTM OT LiENen NpakTuKu.

NMPUMEYAHNE 3 B xumunm anst ob6o3Ha4yeHus 3Toro
NOHATUS  MHOTA@  WCMOMb3YT  TEPMUH  “yCrioBuUsi
MEXCEPUNHON NPELIN3NOHHOCTU N3MEPEHNIA".

2.23

NpPoMeXyTovyHas Npeuu3noHHOCTb
U3MepeHun

NPOMEXYTOYHAs NMPELN3MOHHOCTb

NPEeLM3NOHHOCTb U3MEPEHUN, BbINOMHAEMbIX MPU
coyeTaHun yCcnoBUM MPOMEXYTOYHOM Npeuunsun-
OHHOCTU U3MepeHuUs

MPUMEYAHUE CooTBeTCTBYOLWME CTATUCTUYECKME
TepMuHbl npueeeHsbl B ISO 5725-3:1994.

2.24 (3.7, NpumeyaHne 2)
YyCINOBUA BOCNPOU3BOAMMOCTU U3MEPEHUN
ycnosua BOCnpon3sognmMocCTu

OAMH M3 HabopOB YCNOBUA U3MEPEHUMN, KOTOPbIN
BKITIOYAET pasfnuyHble MECTOMOSIOXKEHUS, pasnny-
HblX OMepaTopoB, pPasfuyHble WU3MepUTeNbHble
CUCTEMbl W MOBTOPHbIE U3MEPEHWS Ha OOHOM U
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on the same or similar objects

NOTE 1 The different measuring systems may use
different measurement procedures.

NOTE 2 A specification should give the conditions
changed and unchanged, to the extent practical.

2.25 (3.7)

measurement reproducibility

reproducibility

measurement precision under reproducibility
conditions of measurement

NOTE Relevant statistical terms are given in
ISO 5725-1:1994 and ISO 5725-2:1994.

2.26 (3.9)

measurement uncertainty
uncertainty of measurement
uncertainty

non-negative parameter characterizing the disper-
sion of the quantity values being attributed to a
measurand, based on the information used

NOTE 1  Measurement uncertainty includes components
arising from systematic effects, such as components
associated with corrections and the assigned quantity
values of measurement standards, as well as the
definitional uncertainty. Sometimes estimated system-
atic effects are not corrected for but, instead, associated
measurement uncertainty components are incorporated.

NOTE 2 The parameter may be, for example, a stan-
dard deviation called standard measurement uncertainty
(or a specified multiple of it), or the half-width of an
interval, having a stated coverage probability.

NOTE 3 Measurement uncertainty comprises, in gen-
eral, many components. Some of these may be evaluated
by Type A evaluation of measurement uncertainty
from the statistical distribution of the quantity values from
series of measurements and can be characterized by
standard deviations. The other components, which may
be evaluated by Type B evaluation of measurement
uncertainty, can also be characterized by standard
deviations, evaluated from probability density functions
based on experience or other information.

NOTE 4 In general, for a given set of information, it is
understood that the measurement uncertainty is
associated with a stated quantity value attributed to the
measurand. A modification of this value results in a
modification of the associated uncertainty.

TOM K€ UNn NoJoOHbIX o6bekTax

MPUMEYAHWE 1 Pasnu4yHble uameputenbHble CUCTEMBI
MOryT MUCMONb30BaTb pPasfnnyHble METOAUKA U3MEPEHUN.

NMPUMEYAHWNE 2 B cneuundukaumm OOSMKHbI NPUBOANTb-
Csl BCE YCIOBUS,, M3MEHSIEMble W HEU3MeHsiemble, B
3aBMCUMOCTU OT Lienen npakTuku.

2.25 (3.7)
BOCNpPpOU3IBOAMNMOCTDb uaMepeHuv'l
BOCNpon3BOoaNMMOCTb

Npeun3MOHHOCTb U3MEPEHUI, BbIMOSTHAEMbIX MpW
YCINOBUSIX BOCNPOU3BOAUMOCTU U3MEPEHUN

NMPUMEYAHVE CooTBETCTBYIOLLME CTAaTUCTUYECKUE TEP-
MUHbI NpvBeaeHb! B ISO 5725-1:1994 1 ISO 5725-2:1994.

2.26 (3.9)

HeonpepesrieHHOCTb U3MEepPeHUn
HeonpeaeneHHoCTb

HeoTpuuaTenbHbI NapameTp, XapakTepusyrLmin
paccesHve 3Ha4eHUM BeNIUYMHbI, KOTOpble
npunncbiBaroTCA wsmepﬂemoﬁ BeJiIndynHe Ha

OCHOBaHUN UCMONb3yeMOon NHopMaLmm

NMPUMEYAHVE 1 HeonpegeneHHoCTb n3mepeHun
BKMOYaeT cocTasnswoowme, 0bOyCrnoBfeHHble cucTema-
TMyeckuMmn  acpdpektammn, Takme Kak CcocTaBhsioLime,
CBHA3aHHble C MoOMpaBKaMM W NPUNUCAHHBIMU 3HAYe-
HUSIMW  BENWYMHbI  3TaNioOHOB, a Takke AeduHuU-
uManbHyr0 HeomnpegeneHHocTb. MHorga He BBOOAT
rornpaBkn Ha OLEHeHHble cucTtemaTnyeckne addekTbl, a
BMECTO OTOro nocrnegHuwe paccMaTpuBaloTCs  Kak
COCTaBMsoLLME HeoNpeaeneHHOCTN U3MEPEHWIA.

MPUMEYAHME 2  [MapameTpoM MOXeT ObiTb, Hanpu-
Mep, CTaHOapTHOE OTKIOHEHWEe, Ha3blBaeMoe CTaH[apT-
HON HeomnpeaeneHHOCTL U3MepeHUn (Unu KpaTtHoe
€My 3Ha4yeHMWEe), MUNU MOMOBMHA LUMPUHBI MHTEpBana c
YCTaHOBJIEHHOV BepPOSITHOCTbLIO OXBaTa.

MPUMEYAHME 3  HeonpeneneHHOCTb n3mepeHun
BKMovaeT B cebs, B obuiem crydyae, MHOro COCTaB-
nsowmx. Hekotopble U3 3TUX COCTaBMSOLIMX MOrYT ObITb
oLieHeHbI o Tuny A HeonpeaeneHHOCTU U3MepeHun Ha
OCHOBaHWN CTaTUCTUYECKOTO pacrnpefernieHnss 3HadyeHun
BEMWYMHbI N3 CEPUA U3MEPEeHUA M MOryT XapakTepu3o-
BaTbCs CTAHOAPTHLIMM OTKIIOHEHWUsMW. [pyrve cocTaBns-
IoWne, KoTopble MOryT ObiTb OLeHeHbl no Tuny B
HeonpeaenéHHOCTU M3MEPEeHUN, MOTYyT TakkKe XapakTe-
pU30BaTbhCA CTaHOAPTHBIMU OTKIIOHEHUSIMW, OL€HMBaEMbI-
MU 13 (PYHKLUIA MIOTHOCTU BEPOSITHOCTEN HA OCHOBAHUU
onbITa UNn Apyron MHMopMaLmu.

NMPUMEYAHME 4 B o6wem, ans pgaHHoro Habopa
MHopMauumn MOHSATHO, yTO HeonpeaeneHHoCcTb
M3MEPEHUI CBA3LIBAIOT C YCTAHOBIEHHBbIM 3HAYEHWEM
BENNYUHBLI, MPUMNUCLIBAEMbIM U3MEPSEMON  BeNUYMHE.
MaMeHeHne 3TOro 3HavyeHWss NPUBOOUT K W3MEHEHUIO
CBSAI3aHHON (C HUM) HEOMNPELENEHHOCTH.
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2.27
definitional uncertainty

component of measurement uncertainty resulting
from the finite amount of detail in the definition of a
measurand

NOTE 1  Definitional uncertainty is the practical mini-
mum measurement uncertainty achievable in any meas-
urement of a given measurand.

NOTE 2 Any change in the descriptive detail leads to
another definitional uncertainty.

NOTE 3 In the ISO/IEC Guide 98-3:2008, D.3.4, and in
IEC 60359, the concept ‘definitional uncertainty’ is termed
“intrinsic uncertainty”.

2.28

Type A evaluation of measurement
uncertainty

Type A evaluation

evaluation of a component of measurement uncer-
tainty by a statistical analysis of measured quantity
values obtained under defined measurement condi-
tions

NOTE 1  For various types of measurement conditions,
see repeatability condition of measurement, inter-
mediate precision condition of measurement, and
reproducibility condition of measurement.

NOTE 2 For information about statistical analysis, see
e.g. ISO/IEC Guide 98-3.

NOTE3 See also ISO/IEC Guide 98-3:2008, 2.3.2,
ISO 5725, ISO 13528, ISO/TS 21748, 1ISO 21749.

2.29

Type B evaluation of measurement
uncertainty

Type B evaluation

evaluation of a component of measurement
uncertainty determined by means other than a
Type A evaluation of measurement uncertainty

EXAMPLES Evaluation based on information

— associated with authoritative published quantity
values,

— associated with the quantity value of a certified
reference material,

— obtained from a calibration certificate,
— about drift,

— obtained from the accuracy class of a verified
measuring instrument,

— obtained from limits deduced through personal
experience.

NOTE See also ISO/IEC Guide 98-3:2008, 2.3.3.

2.27
AecbmHUMuManbHasa HeonpeneneHHoCTb

cocTaBnsiollas HeonpeneneHHOCTU WU3MepPeHUH,
ABNSOWAACS pe3ynbTaToM OrpaHWYeHHON aeTtanu-
3auuu B onpeaerieHnn usmepsieMon BeNMMUUHbI

MPUMEYAHVE 1 [OeduHuumanbHas  Heonpeaenex-
HOCTb €CTb NPaKTUYECKUA MUHUMYM HeonpeaeneHHOCTH
N3mMepeHun npy  niobom M3MepeHUn  JaHHON
N3MepSeMOW BENUYMHBI

NMPUMEYAHNE 2  JlioGoe un3MeHeHWe B OMNMCaHUK
Aetaned  nNpuBOAMT K Opyron  AeduvHULManbHOW
HeonpeaeneHHoCTH.

MPUMEYAHME 3 B Guide ISO/IEC 98-3:2008, D.3.4,
n IEC 60359 pgns noHsatua  “gedwmHuumManbHas
HeonpeaeneHHoCTb” MCnonb3yeTcsa TepMUH “COBCTBEH-
Hasi HeonpegeneHHocTk” (intrinsic uncertainty).

2.28

oueHuBaHue HeomnpepeneHHOCTU
uamepeHun no Tuny A

oueHusaHue no Tuny A

OLEHVBaHWE  COCTaBMsIOLEA  HeonpeaerieHHOCTU
M3MEepPeHU MOCPEOCTBOM CTAaTUCTAHYECKOTO aHanv3a
M3MEpPeHHbIX 3HAYeHWN BeNMYMHbI, HaboaAEMbIX
MNPV OnpederieHHbIX YCIOBUSIX U3MepPeHus

MPUMEYAHME 1 OTHOCUTENMBHO  pPasnUYHbIX  TUMOB
YCrIOBUA  M3MEPeHul, CM. YCNOBUSI  CXOOAUMOCTM
M3MepeHU, YCrioBUSI NPOMEXYTOYHOWN MPEeLm3nNOHHOCTH
M3MepeHUn 1 yCroBusi BOCNPOU3BOAMMOCTM U3MEPEHUNA.

MPUMEYAHME 2  OtHocuTensHO nHbopMaLmn o]
CTaTVCTUYECKOM aHanmae, cM., Hanpumep, ISO/IEC Guide 98-3.

NPUMEHAHME 3 Cm. Tarke ISO/IEC Guide 98-3:2008,
2.3.2,1S0 5725, ISO 13528, ISO/TS 21748, ISO/TS 21749.

2.29

OoLeHMBaHWe HeonpeaereHHOCTU U3MepPEeHUN No
Tuny B

oueHunBaHue no Tuny B

OLleHMBaHWe COCTaBrsoLWEN HeonpeneneHHOCTU

M3MepeHUn, OnpeaeneHHON NHbIM cnocobom, Yem

OoLeHMBaHWe HeonpeaereHHOCTU U3MepPeHUr no

TMNy A

MPUMEPBI  OueHunBaHue ocHOBbIBAETCA Ha MHAOPMaLWMN

— CBSI3aHHOW CO 3HAYEHUAMMU BEeJINYUHbI, B3ATHIMU
13 HaOEXHbIX Nyonukaunm,

— CBfI3aHHOW CO 3HAYEHUEM BEMUYUHbLI aTTECTO-
BaHHOro ctaHgapTHoro obpasua,

—  MONy4YeHHOMN U3 cepTUdUKATOB KanMbpPOBKHU,
— 0 ApeWide,

— CBAI3aHHOW C KNaccoM TOYHOCTU MOBEPEHHOrO
cpeacTsa U3MepeHui,

— nonyquHoM M3 npegenoB, YCTaHOBJIEHHbIX W3
JINYHOro onbiTa.

MPUMEYAHME  Cwm. Take ISO/IEC Guide 98-3:2008, 2.3.3.
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2.30

standard measurement uncertainty
standard uncertainty of measurement
standard uncertainty

measurement uncertainty expressed as a stan-
dard deviation

2.31

combined standard measurement
uncertainty

combined standard uncertainty

standard measurement uncertainty that is
obtained using the individual standard measure-
ment uncertainties associated with the input
quantities in a measurement model

NOTE In case of correlations of input quantities in a
measurement model, covariances must also be taken into
account when calculating the combined standard meas-
urement uncertainty; see also ISO/IEC Guide 98-3:2008,
2.3.4.

2.32
relative standard measurement
uncertainty

standard measurement uncertainty divided by
the absolute value of the measured quantity value

2.33
uncertainty budget

statement of a measurement uncertainty, of the
components of that measurement uncertainty, and
of their calculation and combination

NOTE An uncertainty budget should include the meas-
urement model, estimates, and measurement uncertain-
ties associated with the quantities in the measurement
model, covariances, type of applied probability density
functions, degrees of freedom, type of evaluation of
measurement uncertainty, and any coverage factor.

2.34
target measurement uncertainty
target uncertainty

measurement uncertainty specified as an upper

limit and decided on the basis of the intended use of
measurement results

2.35

expanded measurement uncertainty
expanded uncertainty

product of a combined standard measurement
uncertainty and a factor larger than the number

2.30

CTaHpapTHas HeonpepeneHHoOCTb
u3mMepeHumn

cTaHgapTHas HeonpeaeneHHOCTb

HeonpeaeneHHOCTb U3MepeHUn,
KaK CTaHOapTHOE OTKIIOHEeHue

Bblpa>keHHadA

2.31

cyMmMmapHasa cTaHpapTHasa
HeonpepeneHHOCTb usmepel-mﬁ

CyMMapHad CTaHOapTHaaA HeonpeaerieHHOCTb

cTaHOapTHasA HeomnpeaesieHHOCTb W3MepeHui,
KOTOPYIO MOMyYyaloT C WCMOMb30BaHMEM WHAMBU-
AyanbHbIX  CTaHOapTHbIX  HeonpederieHHocTe
M3MEPEHU, CBA3aHHbIX C BXOAHbLIMU BeNU4YU-
HaMu B MoJenu usMmepeHui

NMPUMEYAHNE B cnyyae «koppenauun BXOAOHbIX
BEMMYMH B MOLENN U3MEPEHUN MNPU  BbIYUCIEHUU
CyMMapHOW CTaHOapTHOW HeonpeaeneHHocTU U3Mme-
PEHUIA [OOMKHbI TaKKe YYMTbIBATLCS KOBapuauuu; CM.
Takke ISO/IEC Guide 98-3:2008, 2.3.4.

2.32
OTHOCMTEeNnbHasa CTaHpapTHasn
HeonpeneneHHOCTb UBMEepPEeHUn

CTaHAapTHaaA HeonpeAaeneHHOCTb M3MepeHMI7I,
AeneHHasi Ha abCcomnTHOE 3Ha4YeHne U3MepeHHoro
3Ha4YeHuA BeJINYUHDbI

2.33
6GropxeT HeonpeaeneHHOCTHU

OoT4yeT O HeonpeanerieHHoOCTU M3MepeHVlﬁ, 0}
COCTaBnALWMX 3TON HeonpeneneHHoCTn unsmepe-
HUR, NX BbIYUCTIEHUN U 06 bEANHEHUN

MPUMEYAHUE BiogxeT HeonpeaeneHHOCTN MOXeT
BKIMOYaTb MoAenb WU3MepeHuW, OLEHKM U Heonpe-
OENEeHHOCTN W3MEPEHUI, CBSA3aHHbIE C BeNMYMHaMM,
BXOASALWMMN B MOAENb M3MEPEHMWI, KoBapvauuv, BUAbI
npMMEHseMbIX  YHKUMA  NNOTHOCTU  BEPOATHOCTEN,
yncno creneHer cBoboabl, TUM OLEHMBaHWS Heonpe-
OEeNeHHOCTU U3MepeHnin 1 KoadpuumeHT oxBaTa.

2.34
ueneBan HeonpeaeneHHOCTbh U3SMEepPeHUun
LeneBasl HeonpeaeneHHoCTb

HeonpeAeneHHOCTb WM3MEPEeHUM, 3apaHee ycTa-
HOBMEHHasi Kak BEepXHUWA npeden W MNpuHsaTas Ha
OCHOBaHWW  MpeAnoriaraeMoro  MCrnosib30BaHus
pe3ynbTaToB U3MepeHUus

2.35

pacumpeHHas HeonpeneneHHOCTb
U3MepeHum

pacLumpeHHas HeonpeaeneHHOCTb

npounsBefeHne CyMMapHOW CTaHAAPTHOW Heon-
pemenéHHocTn n KoadpduumeHta Gonbliero, Yem
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one

NOTE 1  The factor depends upon the type of probabil-
ity distribution of the output quantity in a measurement
model and on the selected coverage probability.

NOTE 2 The term “factor” in this definition refers to a
coverage factor.

NOTE 3 Expanded measurement uncertainty is termed
“overall uncertainty” in paragraph 5 of Recommendation
INC-1 (1980) (see the GUM) and simply “uncertainty” in
IEC documents.

2.36
coverage interval

interval containing the set of true quantity values
of a measurand with a stated probability, based on
the information available

NOTE 1 A coverage interval does not need to be
centred on the chosen measured quantity value (see
ISO/IEC Guide 98-3:2008/Suppl.1).

NOTE 2 A coverage interval should not be termed
“confidence interval” to avoid confusion with the statistical
concept (see ISO/IEC Guide 98-3:2008, 6.2.2).

NOTE3 A coverage interval can be derived from
an expanded measurement uncertainty (see
ISO/IEC Guide 98-3:2008, 2.3.5).

2.37
coverage probability

probability that the set of true quantity values of a
measurand is contained within a specified cover-
age interval

NOTE 1 This definition pertains to the Uncertainty
Approach as presented in the GUM.

NOTE 2 The coverage probability is also termed “level
of confidence” in the GUM.

2.38
coverage factor

number larger than one by which a combined
standard measurement uncertainty is multiplied
to obtain an expanded measurement uncertainty

NOTE A coverage factor is usually symbolized k (see
also ISO/IEC Guide 98-3:2008, 2.3.6).

2.39 (6.11)
calibration

operation that, under specified conditions, in a first
step, establishes a relation between the quantity

eanHunua

NMPUMEYAHWE 1 KoacbcomumeHT 3aBucut oOT BMAa
pacnpefeneHus BEpoATHOCTEN BbIXOQHOW BeNMMYUHbI B
MoAenn Mu3MepeHun u OT BbIODpPaHHON BEPOATHOCTMU
oxBara.

MPUMEYAHNE 2 TepmuH “koacpcpmumeHT” B 3TOM
onpegeneHnn oTHOCUTCS K KoadpdMUmneHTy oxBaTa.

MPUMEYAHNE 3  PacwupeHHas HeonpedeneHHOCTb
M3MepeHUn HasbiBaeTCsd Takke “nonHasi Heonpege-
neHHocts”  (overall uncertainty) B pasgene 5
Pekomengaumi INC-1  (1980) (cm. GUM) un npocTo
“HeonpeneneHHoOCTb” B AokymeHTax |IEC.

2.36
MHTepBan oxsara
MHTEpBasn, KOTOPbIi COOEPXWT  COBOKYMHOCTb

MCTUHHbIX 3HA4YE€HUN N3MepseMON BEeNIUYUHBbI C
3a4aHHON BEpPOSITHOCTbLIO, M KOTOPbLIA OCHOBaH Ha
AOCTYMHOWN nHhopmaLmm

MPUMEYAHNE 1  LleHTp uHTepBan oxeBata He 00si3a-
TenbHO OyaeT coBnajaTb C M3MEPEHHbIM 3HavYeHuem
BenuumHbl (cMm. ISO/IEC Guide 98-3:2008/Suppl.1).

NMPUMEYAHNE 2  He cnegyeT wucnonb3oBatb TEPMUH
“[oBepUTENbBHBIN MHTEPBaN” AN MHTEpBara oxsaTa, YToobl
usbexxatb nNyTaHWUbl MpW  YNoTpebreHun CraTUCTUYECKUX
noHaTui (cm. ISO/IEC Guide 98-3:2008, 6.2.2).

NMPUMEYAHMNE 3  WNHTepBan oxBaTa MoxeT ObiTb
nonyyeH ©3  paclUMpeHHOM  HeomnpeaeneHHOCTU
nsmepeHun (cm. ISO/IEC Guide 98-3:2008, 2.3.5).

2.37

BEepPOATHOCTb OXBaTa

BE€POATHOCTb TOro, 4YTO0 COBOKYMHOCTb WUCTUHHbIX
3Ha4YeHumn Msmepﬂemoﬁ BeJINYNHbI HaxoauTCA
BHYTPU YKa3aHHOIoO UHTepBaria oxBaTta

MPUMEYAHME 1 310 onpedeneHne  OTHOCUTCA K
KoHuenummn HeonpegeneHHoCTH, npeacTtasneHHomy B GUM.

MPUMEYAHME 2  [Onsa BeposTHocTM oxeata B GUM
TakKkKe NCNonb3yeTcsl TEPMUH “ypOBEHb A0OBEpPUA”.

2.38

KoachchuumeHT oxBara

yncno 6onbliee, YeM OOMH, HA KOTOPOE YMHOXa-
eTCA CyMMapHasa cTaHgapTHas HeonpenenéH-
HOCTb U3MepPeHUNn AN Noy4YeHUs pacuMpeHHON
HeonpeaeneHHOCTU U3MepeHnn

NMPUMEYAHUE KoadbdmumeHt oxsarta 06bI4HO
obosHadaeT k (cm. Taroke ISO/IEC Guide 98-3:2008, 2.3.6).

2.39 (6.11)
Kanubposka

onepauus, € NoOMOLLBHO KOTOpOVI Npu 3adaHHbIX YCIOBUAX
Ha nepBoM 3Tarne, yCTaHaBMBatOT COOTHOLLEHWE Mexay
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values with measurement uncertainties provided
by measurement standards and corresponding
indications with associated measurement uncer-
tainties and, in a second step, uses this information
to establish a relation for obtaining a measurement
result from an indication

NOTE 1 A calibration may be expressed by a state-
ment, calibration function, calibration diagram, calibra-
tion curve, or calibration table. In some cases, it may
consist of an additive or multiplicative correction of the
indication with associated measurement uncertainty.

NOTE 2 Calibration should not be confused with
adjustment of a measuring system, often mistakenly
called “self-calibration”, nor with verification of calibra-
tion.

NOTE 3 Often, the first step alone in the above defi-
nition is perceived as being calibration.

2.40
calibration hierarchy

sequence of calibrations from a reference to the
final measuring system, where the outcome of
each calibration depends on the outcome of the
previous calibration

NOTE1 Measurement uncertainty necessarily in-
creases along the sequence of calibrations.

NOTE 2 The elements of a calibration hierarchy are
one or more measurement standards and measuring
systems operated according to measurement proce-
dures.

NOTE 3 For this definition, the ‘reference’ can be a
definition of a measurement unit through its practical
realization, or a measurement procedure, or a measure-
ment standard.

NOTE4 A comparison between two measurement
standards may be viewed as a calibration if the
comparison is used to check and, if necessary, correct
the quantity value and measurement uncertainty
attributed to one of the measurement standards.

2.41 (6.10)
metrological traceability

property of a measurement result whereby the
result can be related to a reference through a
documented unbroken chain of calibrations, each
contributing to the measurement uncertainty

NOTE 1 For this definition, a ‘reference’ can be a
definition of a measurement unit through its practical
realization, or a measurement procedure including the

3Ha4YeHusAMn Benn4YuHbl C HeonpeaeneHHOCTAMMU
M3MepeHVll7I, KOTOpbIe obecrneurBaloT 3TanoHbl, U
COOTBETCTBYHOLLMMM MNMOKa3aHUAMU CO CBA3aHHbIMU C
HUMK HeonpeaeneHHOCTAMA VI3Mep6HI/IIZ, a Ha BTOpPOM
aTane UCrnosnb3yrT 3Ty Mchopmaquo ONA YyCTaHOBIIEHUA
COOTHOLLEHUA Ond noryvYeHna pesyribTata UsMepeHusi
M3 nokasaHnA

NMPUMEYAHME 1  Kanubposka MOXeT ObITb
BblpaXXeHa  Kak  Hekoe  yTBepXkaeHuwe,  byHKUuS
KanubpoBkM, AuarpaMma KanubpoBKW, Kanubpo-

BOYHasA KpuBasa unun Tabnvua KaJ'IVI6pOBKVI. B HekoTOpbIX
cny4dyadx OHa MOXeT BKNw4YaTb aaauTuBHYKO U
MyNbTUNNTUKATUBHYKO  NONpPaBKy K TMOKas3aHuaAM C
COOTBETCTByI'OLIJ,eVI HeonpeaeneHHOCTbHO.

MPUMEYAHME 2  KanubpoBky He crnefnyeTt nytaTb HU
C PperysiMupoBKOA WU3MepUTENbHOM CUCTeMbl, 4acTo

OWMBOYHO Ha3blBaeMoW “caMokanubpoBKoW”, HWU C
noaTBepXxaeHneM KannbpoBku.

MPUMEYAHME 3 Yacto TONMbKO nepBbIA LWar B
npMBEAEHHOM Bbllle OMNpeAeneHun MoHUMaeTCca  Kak
KanubpoBka.

2.40
mepapxma kanmbpoeku

nocrnenoBaTenbHOCTL  KarIMBpPOBOK, HauuHasi C
OMOPHOM OCHOBbI W KOHYasi U3MepUTENbHOMN
CUCTEMON, TAe pes3ynbTaT Kaxaow KanmbpoBKku
3aBUCUT OT pesynbTaTa npeablayLlen KanmbpoBku

MPUMEYAHME 1  HeonpegeneHHOCTb U3MepeHUH
Hen3bexHO Bo3pacTaeT BMeCTe C NocneaoBaTeribHOCTbO
KanmbpoBoOK.

MPUMEYAHME 2  3nemeHTamu mepapxum KanubpoBKu
ABNAIOTCS OAWH Unn Gornee 3TaroHOB U U3MepUTenbHbIe
CUCTEMbI,  SKCMyaTupyemble B~ COOTBETCTBMM  C
MeToAMKaMn N3MEpPEHUN.

MPUMEYAHVE 3 [Ona aTo AedwHULMM  OMOPHOM
OCHOBOM  MOXeT OblTb  onpegeneHne  eauHULbI
U3MepeHUsi Yepe3 ee MPaKTUYECKyl0 peanusaumio unm
MeTOoAMNKa U3MEPEHWUI, UMK STAIOH.

MPUMEYAHME 4  CnnyeHve [OByx STanoHOB MOXET
paccmaTpuBaTbCA Kak KanvbpoBKa, ecnu CrnyeHune
UCMomnb3yeTcs Ans KOHTPONs W, npu HeobxoanmocTw,
KOPPEKTMPOBKM 3HA4YeHUsl BeNIUYUHbI W Heornpede-
NEHHOCTU W3MEPEHWUW, MNPUMUCBIBAEMbIX OAHOMY U3
3TaroHoB.

2.41 (6.10)
MeTponornvyeckKkas npocriexmsaemMmocCTb

CBONCTBO pe3ynbTaTa W3MEpeHWA, B COOT-
BETCTBMN C KOTOPbIM pe3ynbTaT MOXeT ObITb
COOTHECEH C OMOPHOM OCHOBbLI AN CPaBHEHMWS
yepe3 [OKYMEHTMPOBAHHYIO HeENpPepbIBHYO Lenb
KanubpoBOK, Kaxxaasi U3 KOTOPbIX BHOCUT BKNaj B
HeonpeAeneHHOCTb U3MEePEHUN

NMPUMEYAHWE 1
OCHOBOW

Onsa aton pgeduHUUMKM  ONOPHOM
MOXeT OblTb  onpefeneHne  eauHULbI
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measurement unit for a non-ordinal quantity, or a
measurement standard.

NOTE 2 Metrological traceability requires an estab-
lished calibration hierarchy.

NOTE 3  Specification of the reference must include the
time at which this reference was used in establishing the
calibration hierarchy, along with any other relevant
metrological information about the reference, such as
when the first calibration in the calibration hierarchy was
performed.

NOTE 4 For measurements with more than one input
quantity in the measurement model, each of the input
quantity values should itself be metrologically traceable
and the calibration hierarchy involved may form a
branched structure or a network. The effort involved in
establishing metrological traceability for each input
quantity value should be commensurate with its relative
contribution to the measurement result.

NOTE 5 Metrological traceability of a measurement
result does not ensure that the measurement uncertainty
is adequate for a given purpose or that there is an
absence of mistakes.

NOTE 6 A comparison between two measurement stan-
dards may be viewed as a calibration if the comparison is
used to check and, if necessary, correct the quantity
value and measurement uncertainty attributed to one of
the measurement standards.

NOTE7 The ILAC considers the elements for
confirming metrological traceability to be an unbroken
metrological traceability chain to an international
measurement standard or a national measurement
standard, a documented measurement uncertainty, a
documented measurement procedure, accredited technical
competence, metrological traceability to the SI, and
calibration intervals (see ILAC P-10:2002).

NOTE 8 The abbreviated term “traceability” is
sometimes used to mean ‘metrological traceability’ as
well as other concepts, such as ‘sample traceability’ or
‘document traceability’ or ‘instrument traceability’ or
‘material traceability’, where the history (“trace”) of an
item is meant. Therefore, the full term of “metrological
traceability” is preferred if there is any risk of confusion.

2.42

metrological traceability chain

traceability chain

sequence of measurement standards and calibra-
tions that is used to relate a measurement result

n3mMepeHua 4Hepes ee npakTtnyeckyro peanunsaunio unm
MeToAuKa M3MepeHVll7l, BKIrO4atrowan eanHuuy
n3mepeHna Ana BenIUYUH, OT/TINYHbIX OT NMOPAAKOBbIX,
U 3TanoH.

MPUMEYAHNE 2  MeTponoruyeckas  npocnexuBae-
MOCTb TpebyeT yCTaHOBMNEHHON nepapxmm KanmbpoBKu.

MPUMEYAHME 3  OnucaHue OMOpHOMN OCHOBbI
JOIDKHO  BKMOYaTb Bpemsi, B KOTOpoe OHa Obina
ucnosnb3oBaHa B AAHHON Mepapxumn KanvbpoBKku, BMeCTe
¢ mobon [pyron CylweCTBEHHOW MEeTPONOrmyeckon
WHdOpPMaLMen OTHOCUTENBHO 3TOM OCHOBbI, HANPUMeEP, O
ToMm, korga Obina BbINOMHeHa nepBasi KanubpoBka B
nepapxum KanvbpoBsKu.

MPUMEYAHVE 4  [Ons u3mepeHun c Oornee Yem OfHON
BXOOQHOW BEJNIMMMHOM B MOAENU U3MEpPeHUM, kaxgoe u3
BXOAHbIX 3Ha4eHWA BeNUYMHbI [OIMKHO camo ObiTb
METPOSIONMYECKN MPOCHEXMBAEMO, U MepapXus KanmnbdpoBKu
MOXET MMETb (DOPMY Pa3BETBIIEHHON CTPYKTYPbl UK CETW.
Ycunusi, CBA3aHHbIE C YCTAHOBIIEHWEM METPONOrMYeCcKom
NPOCNEXMBAaEMOCTA AN K&XOOr0  3HaYeHusi BXOOHON
BENMYMHbI, JOIMKHbI ObITb COM3MEPUMbI C €€ OTHOCUTESbHBIM
BKI1aoM B pe3yrbTaT M3MEPEHUSI.

NMPUMEYAHME 5 MeTponoruyeckasa  npocnexusae-
MOCTb pe3ynbTaTa W3MEpPEeHUst He rapaHTupyeT, 4TO
HeonpeAeneHHOCTb M3MEePEHNIN COOTBETCTBYET 3a4aHHON
Lienn U YTo OTCYTCTBYIOT OLUMGKMN.

NMPUMEYAHMNE 6  CnndeHve [AByX 9TanoHOB MOXeET
paccmaTpuBaTbCs Kak KanvbpoBka, €Cnu  CrnvuveHune
ucnonb3dyetcs AN KOHTPOnA W, ecnnm  Heobxoammo,
KOPPEKTUPOBKM 3HAYEHUS BENMUYMHBI U HEonpeaeneHHoCTb
U3MEpPEHWI, NPUNUCLIBAEMbIX OOHOMY U3 3TarlOHOB.

MPUMEYAHME 7  ILAC (MexayHapogHasi opraHusa-
uusi No akkpeguTaumm nabopartopui) cuMTaeT, yYTo Ans
NOATBEPXOEHUST METPOSIOrMYECKON MPOCNEXUBAEMOCTU
OOMKHblI OblTb  cnegylolimMe 3neMeHThl: HenpepbiBHas
uenb MeTPOSIOTUYECKOW MPOCIeXMBaeMOCTU K
MeXAyHapoAHbIM 3TarloHaM UWNU  HauWOHamnbHbIM
3TanoHaMm, [OKYMEHTMPOBaHHasi HeomnpeaereHHoOCTb
N3MepEHUN, AOKYMEHTUPOBAHHAA MeToAMKa U3MepeHUn,
akkpeauTauMsi  Ha  TEXHUYECKYHD  KOMMETEHTHOCTb,
MeTposiormiyeckas NpPOCNexXnBaemMocTb K S| U UHTepBanbl
mexay kannbpoekamu (cMm. ILAC P-10:2002).

MPUMEYAHME 8  CokpalleHHbI TePMUH “Npocnexu-
BaeMoCTb” WHOrga MWCnonb3ylT Ana obo3HayveHus
Memposio2uyeckoU rpocrexugaeMocmu, TakkKe Kak u
ONst Opyrux MOHATWMI, TakUX Kak [ipocriexusaemocmb
obpasya, wnu npocnexusaemMocmb OOKyMeHma, Wnn
npocnexusaemocmb rpubopa, v rpociexueaemMocmb
Mamepuarna, rAe 4acTblo CrnoBa sBNseTcs TpaHchopmu-
poBaHHbIN KopeHb “cnex” oT crioBa “cnea”. Becneacrteue
3TOro, NpPeAnoyTUTENbHEE  UCMONb30BaTb  MOMHbINA
TEPMUH “METpOSIorMyeckas MnpOCreXMBaeMocTb”, ecnuv
CyLLeCcTBYeT Kakov-HUOyAb PUCK NyTaHWLbI.

2.42

uenb MeT pOﬂOfM‘IECKOﬁ npocrneXxXmneaeMmocTtTm
Lenb npocnexmnBaemMocTu

nocnenoBaTesibHOCTbL JTAarOHOB U KanVIGpOBOK,
KOTOpble MCMNoJ1b3yKTCA ansa COOTHECEeHUA
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to a reference

NOTE 1 A metrological traceability chain is defined
through a calibration hierarchy.

NOTE 2 A metrological traceability chain is used to es-
tablish metrological traceability of a measurement result.

NOTE 3 A comparison between two measurement
standards may be viewed as a calibration if the
comparison is used to check and, if necessary, correct
the quantity value and measurement uncertainty
attributed to one of the measurement standards.

243

metrological traceability to
a measurement unit

metrological traceability to a unit

metrological traceability where the reference is
the definition of a measurement unit through its
practical realization

NOTE The expression “traceability to the SI” means
‘metrological traceability to a measurement unit of the
International System of Units’.

2.44
verification

provision of objective evidence that a given item
fulfils specified requirements

EXAMPLE 1 Confirmation that a given reference
material as claimed is homogeneous for the quantity
value and measurement procedure concerned, down to
a measurement portion having a mass of 10 mg.

EXAMPLE 2  Confirmation that performance properties
or legal requirements of a measuring system are
achieved.

EXAMPLE 3  Confirmation that a target measurement
uncertainty can be met.

NOTE 1 When applicable, measurement uncertainty
should be taken into consideration.

NOTE2 The item may be, e.g. a process, meas-
urement procedure, material, compound, or measuring
system.

NOTE 3 The specified requirements may be, e.g. that a
manufacturer's specifications are met.

NOTE 4 Verification in legal metrology, as defined in
VIMLIB3], and in conformity assessment in general,
pertains to the examination and marking and/or issuing of
a verification certificate for a measuring system.

pe3ynbTaTta namepeHus C OI'IOpHOIZ OCHOBbI

MPUMEYAHWE 1 Llenb meTponornyeckon npocnexvseae-
MOCTU OnpeaensieTcs Yepes nepapxuro KanmbpoBkKM.

MPUMEYAHNE 2 Llenb MeTpOMnorn4yeckon npocnexu-
BaeMOCTM UCMONb3YeTCs AN YCTAaHOBINEHUS METPOJIOrun-
YeCKOW NPOCeXNUBaeMOCTU pe3ynbTata U3MepeHus.

MPUMEYHAHNE 3  CnunyeHne [Byx 3TanoHOB MOXeET

paccmaTpuBaTbCA Kak KanvbpoBKka, ecnu CrnyeHune

ucronb3yeTcs Ans KOHTpons u, ecnu Heobxoanmo,

KOPPEKTMPOBKM 3Ha4yeHUs1 BeNUYMHbLI W Heomnpeae

NIeHHOCTU W3MEepeHUW, MPUNUCbIBaeMbIX OOHOMY W3

3TaroHoB.

243

MeTpornoruvyeckKas npocrieXxmBaemMmocTb K
eauHUUe namepeHun

MeTporiornyeckas NpocnexmsBaemMocTb K eauHuLe

MeTponornyeckas npocrnexmnBaemMocCTb, roe
OCHOBOW N4 CpaBHEHUA ABIAETCA onpeaeneHne
eanHulubl U3MepeHusa 4Yepe3 ee NpPakTn4eckyro
peanun3auunio

NMPUMEYAHNE BbipaxeHne “npocnexuBaemocTb K
SI” o3HavaeT “MeTpoNornyeckyto MpPOCNEeXMBAEMOCTb K

eouHuue unsmepeHnss  MexxdyHapoOHolU  cucmeMbl
eduHuy.

2.44

Bepudmkaumna

npoBepka NpaBUIbHOCTU
noBepka (CpeacTBa N3MepeHuin)
NnoATBepXAeHNe (Yepes3 YAOCTOBEPEHME)

npenocTtaBrieHne OOBEKTMBHbBIX CBMAETENbCTB, YTO

OaHHbIA  OOBLEKT  MOMHOCTbIO  yOoBMeTBOpSieT
YyCTaHOBMEHHbIM TpeboBaHMAM
MPUMEP 1 [NoaTeepaeHWe TOro, YTO OaHHbIA CTaH-

OapTHbLIN o6pasel, KaK 3asBreHO, SBMAETCA OAHOPOAHBLIM
Ans 06pasLoB ¢ Maccoi 4o 10 Mr OTHOCUTESIbHO 3Ha4YeHuUs!
BeJIMYUHbI M COOTBETCTBYIOLLE METOANKN U3MEPEHWIA.

MPUMEP 2 lMopTBepxgeHne TOro, YTo IKCnnyaTauMoH-
Hble XapaKTepUCTUKM UMW 3aKoHoAaTeNbHble TpeboBaHMsA
K U3MepUTeNnbLHOW cucTeme LOCTUTHYThI.

MPUMEP 3 T[MoaTtBepkdeHne TOro, 4TO MNaHUpyemas
HeonpeaenéHHOCTb 3MepPeHU MOXET ObITb JOCTUTHYTA.

MPUMEYAHME 1 B yMecTHbIX cnydasx Heonpepge-
NIeHHOCTb U3MePEeHUIN JOMKHA YYNTBIBATHCS.

MPUMEYAHME 2  OGbekToM MOXeT ObiTb, Hanpuvep,
npouecc, MeToaMka W3MEpeHur, Martepuarn, CMecb
(coeanHeHne) unu namepuTenbHas cucTema.

MPUMEYAHWNE 3  YcTaHoBneHHbIMU  TpebGoBaHUAMY,
Hanpumep, MoryT ObiTb Te, 4YTO YOOBMNETBOPSIT B
crneunduKaumm N3rotToBUTENsI.

NMPUMEYAHVE 4 B 3akoHogaTensHOW MEeTpPOrorum, kak
onpeneneHo B VIMLE (cm. MepeyeHb cokpalueHuin), U B
obLLem, NP OLIEHKe COOTBETCTBUS, BepudmKkaLms OTHOCUTCS
K UCCMeAoBaHNSAM U MapKMpoBKe U/nu Bbigade cauaeTernb-
CTBa O NOBEpPKE N3MEPUTENEHON CUCTEMBI.
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NOTE 5 Verification should not be confused with
calibration. Not every verification is a validation.

NOTE 6 In chemistry, verification of the identity of the
entity involved, or of activity, requires a description of the
structure or properties of that entity or activity.

2.45
validation

verification, where the specified requirements are
adequate for an intended use

EXAMPLE A measurement procedure, ordinarily used
for the measurement of mass concentration of nitrogen
in water, may be validated also for measurement in
human serum.

2.46

metrological comparability of
measurement results

metrological comparability

comparability of measurement results, for quan-
tities of a given kind, that are metrologically trace-
able to the same reference

EXAMPLE Measurement results, for the distances
between the Earth and the Moon, and between Paris and
London, are metrologically comparable when they are
both metrologically traceable to the same measurement
unit, for instance the metre.

NOTE 1 See Note 1 to 2.41 metrological traceability.

NOTE 2 Metrological comparability of measurement
results does not necessitate that the measured quantity
values and associated measurement uncertainties
compared be of the same order of magnitude.

2.47

metrological compatibility of
measurement results

metrological compatibility

property of a set of measurement results for a
specified measurand, such that the absolute value
of the difference of any pair of measured quantity
values from two different measurement results is
smaller than some chosen multiple of the standard
measurement uncertainty of that difference

NOTE 1  Metrological compatibility of measurement
results replaces the traditional concept of ‘staying within
the error, as it represents the criterion for deciding
whether two measurement results refer to the same
measurand or not. If in a set of measurements of a
measurand, thought to be constant, a measurement

MPUMEYAHME 5 TloBepky He cnegyer nytaTtb C
KanubpoB-kon. He BcsAkas Bepudukauma nasnseTcs
Banupaumen.

MPUMEYAHME 6 B xumumn Bepudpmkaumss uaeHTUY-
HOCTM obbekta wnuM peakumn TpebyeT onucaHus
CTPYKTYPbI UM CBOWCTB Takoro o6beKTa nnv peakumm.

245

Banuupauua

arrTecrtauuna

npu3HaHue OEenNCTBUTENbHbIM (3aKOHHbIM)

Bepudvkaums, nNpu KOTOPOW YCTaHOBMEHHbIE Tpe-
GoBaHMsA COOTBETCTBYIOT (afeKkBaTHbl) npeanornara-
€MOMY MCMOoSb30BaHUIO

NMPUMEP MeTtoauka u3aMepeHUN, OOLIYHO WCMOSb-
3yeMasi ans U3SMepeHusi MacCoBOW KOHLIEHTpauum a3oTta
B BOAe, MOXeT ObITb aTTecToBaHa Takke AN M3MepeHus
KOHLEHTpaLun a3oTa B CbIBOPOTKE KPOBW YENOBeEKa.

2.46

MeTpoJsiormyecKkas conocraBMuMocTb
pes3ynbTartoB U3MepeHun

MeTposiornyeckasl ConocTaBMMOCTb

COMOCTaBMMOCTb  pPe3ynbTaToB  M3MepeHun, Ans
BEJIMYUH [aHHOMO popa, KOTOpble METPONOUYECKM
NMPOCNEXMBAKOTCHA K OQHOW 1 TOM e ONMOpPHON OCHOBE

NMPUMEP PesynbTaTbl M3MepeHuUst pacCTOSHUW OT
3emnn go INyHel u ot [Mapwxa po JoHgoHa 6yayT
METPOSIOrMYECKM  COMOCTaBUMbIMKM, €Cnu  OHM  oba
METPOSIOrMYECKN MPOCINEXMBAIOTCS K OOHOW U TOW e
eANHULIE U3MEePEeHUsi, Hanpumep, MeTpy.

NMPUMEYAHME 1 Cwm. MNpumeyanne 1 k 2.41 meTpo-
rorvyeckas NpocnexmnBaemMocTb.

MPUMEYAHNE 2  MeTponoruyeckass conoctaBUMOCTb
pesynbTatoB  M3MepeHui  He  TpebyeT,  4TOObLI
CpaBH/BaEMble U3MEpPEeHHble 3HAaYeHUS BeNUYUHbI 1
COOTBETCTBYIOLUME HEONpeAereHHOCTM U3MepeHun
ObIny ogHOro nopsaka.

2.47

MeTponoruyecKkas CoBMecTumMmocTb
pes3ynbTatoB U3MepeHum

MeTposiornyeckasl CoBMeCTMMOCTb

CBOWCTBO MHOXeCTBa pe3ynbTaTOB U3MepeHUMn
ans  onpefeneHHon U3MepseMon BeJNIYUHGI,
Takoe, 4To abCconTHOE 3HaYeHUe pa3HOCTK nobon
napbl U3AMepPeHHbIX 3HAYEeHUN BeJIMYUHbI N3 OBYX
pasznnyHbIX Pe3ynbTaToB U3MEPEHUIN MEHbLLE, YeM
HekoTopoe BbIOpaHHOE KpaTHOE CTaHAapTHOWM
HeonpeaereHHOCTU U3MepPEeHUIN 3TON pasHOCTU

MPUMEYAHME 1 MeTponormnyeckass COBMECTUMOCTb
pe3ynbTaToB  M3MEPEeHWn 3ameHsieT  TPaguLMOHHOe
NOHATME “HaxoXOeHue B npedenax MorpewHocTn”, Tak
Kak OHa AaeT KpuTepuin Ans pelleHns, OTHOCATCS Ny ABa
pesynbTata U3MepeHUn K OOHOM U TOW Xe uaMmepsiemomn
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result is not compatible with the others, either the
measurement was not correct (e.g. its measurement
uncertainty was assessed as being too small) or the
measured quantity changed between measurements.

NOTE 2 Correlation between the measurements influ-
ences metrological compatibility of measurement results.
If the measurements are completely uncorrelated, the
standard measurement uncertainty of their difference is
equal to the root mean square sum of their standard
measurement uncertainties, while it is lower for positive
covariance or higher for negative covariance.

2.48

measurement model
model of measurement
model

mathematical relation among all quantities known
to be involved in a measurement

NOTE 1 A general form of a measurement model is the
equation h(Y, X4, ..., X;) =0, where Y, the output quan-
tity in the measurement model, is the measurand, the
quantity value of which is to be inferred from information
about input quantities in the measurement model
X4y ooey Xp-

NOTE 2 In more complex cases where there are two or
more output quantities in a measurement model, the
measurement model consists of more than one equation.

2.49
measurement function

function of quantities, the value of which, when
calculated using known quantity values for the
input quantities in a measurement model, is a
measured quantity value of the output quantity
in the measurement model

NOTE 1 If a measurement model h(Y, X4, ..., X;) =0
can explicitly be written as Y = f(Xq, ..., X,,), where Y is the
output quantity in the measurement model, the function f
is the measurement function. More generally, f may
symbolize an algorithm, yielding for input quantity values
X1, -.-, Xy @ corresponding unique output quantity value

Yy =f(Xq1, .0y Xp)-

NOTE 2 A measurement function is also used to calcu-
late the measurement uncertainty associated with the
measured quantity value of Y.

BenuunHe wnn Het. Ecnm B cepum MsmepeHmZ
BeJIMYUHbI, KOTOpasn npeanonaraeTca NOCTOSAHHOMN,
pe3ynbTat nsmMepeHna He CoOBMeCTUM C OCTallbHbIMU, TO
9TO O3Ha4YaeT, 4YTO0 UM Un3MepeHne HEeKOPPEKTHO
(Hanpmmep, ero HeonpeneneHHoOCTb Oblna oLeHeHa Kak

CITULLKOM Maﬂaﬂ), mnn namepdemMasd BeJInYnHa
n3MeHumnacb 3a NPOMEXYTOK BpemMeHun mMexny
N3MepeHnaAMn.

MPUMEYAHVE 2  Koppenauus mexay W3MepeHUsiMu
BNMseT Ha METPOIOrMYECKYHO COBMECTUMOCTb
pe3ynbTaToB uamepeHun. Ecnu namepeHus nonHocTbo
HEe  KOppPEenuWpoBaHHbI, TO CTaHOAapTHast  Heonpe-
OENeHHOCTb U3MepPEHUiA X pasHOCTM ByaeT paBHa KOPHIO
M3 CyMMbl KBagpaToB WX CTaHOapTHbIX Heonpeae-
NEeHHOCTEeW, Torga Kak npv NOnoXWTenbHON KoBapuauuu
CTaHdapTHas HeonpedeneHHOCTb u3mepeHuin Oyaer
MeHbLLUE, a Npu oTpuLaTenbLHon — GornbLue.

2.48
Mogenb U3MepeHun
mMoaenb

MaTeMaTtun4yeckad CBA3b MeXay BCeMn Bernu-
YUHAMMU, O KOTOPbIX N3BECTHO, YTO OHN NPUYaCTHbI
K N\3MepeHunto

NMPUMEYAHWE 1 Obwen dopmori Mogenu wusme-
peHui siBnsietca ypaBHeHue h(Y, Xg,..., X)) =0, rae Y —
BbIXO4Hasi BeNiM4MHA B MoAenu usMepeHUn —
ABNSETCA U3MepsieMOW BEeNIMYMHOM, 3HaYeHUe KOTopon
JOIMKHO ObITb MOMYyYEeHO Ha OCHOBaHWM WHopMauMn o
BXOAHbIX BefIMYMHAX B MOAENUN U3MepPeHui Xy, ..., X.

MPUMEYAHME 2 B Gonee cnoxHbix criyyasx, korga
cywiecTByeT ABe M Gonee BbIXOAHbIX BEMWYMH MOZENM,
aTa mMoenb namepeHus OyaeT COCTOSITb M3 HECKOMbKUX
ypaBHEHUM.

2.49
byHKUMA n3MepeHun

(pyHKU,I/IFI BeJIN4YNH, 3Ha4deHune KOTOpOVI, Bbl4UC-
NIEHHOE C WCMNONb30BaHNEM M3BECTHbIX 3HAY€HUM
Ona BXOAHbIX BeJsIMMMH B Moaenu Msmepeﬂuﬁ,
ABNAeTCcA U3MepeHHbIM 3Ha4vYeHuem BbIXO4HOWM
BeJIM4YMHbI B 3TOM Mogenu M3MepeHVIIFI

MPUMEYAHWE 1 Ecnn Moaenb M3MepeHun
h(Y, X1, ..., Xn) = 0 MmoxeT B BHOM BuAe ObITb 3anucaHa
kak Y =f(X1,...,Xp), roe Y sBNAeTCcA BbIXOAHOW
BENMMYMHOM B MOOENN M3MepeHun, To dyHkumsa f Oyget
dyHkuMen wunsmepenuii. B obwem cnydvae, f moxer
o6o3Ha4yaTb anropuTM  MOMydYeHUss Ans 3HAYEHUN
BXOOHbIX  BENWYUH X1, ..., Xp,  COOTBETCTBYHOLLETO
€NHCTBEHHOIO 3HayeHus BbIXOHOWN BENUYNHbI
y=f(X1, ..., Xp)-

MPUMEYAHVE 2 ®yHKumA n3mepeHun TaKke
ucrnonb3yeTcs AnA  BblMUCIEHUS HeonpeaeneHHOCTU
M3MEPEHUN, CBS3AHHOW C W3MEPEHHbIM 3HAYeHVem
BENUYNHbBI Y.
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2.50

input quantity in a measurement model
input quantity

quantity that must be measured, or a quantity, the
value of which can be otherwise obtained, in order
to calculate a measured quantity value of a
measurand

EXAMPLE When the length of a steel rod at a specified
temperature is the measurand, the actual temperature,
the length at that actual temperature, and the linear ther-
mal expansion coefficient of the rod are input quantities in
a measurement model.

NOTE 1  An input quantity in a measurement model is
often an output quantity of a measuring system.

NOTE 2 Indications, corrections and influence quan-
tities can be input quantities in a measurement model.

2.51
output quantity in a measurement model
output quantity

quantity, the measured value of which is calcu-
lated using the values of input quantities in a
measurement model

2.52 (2.7)
influence quantity

quantity that, in a direct measurement, does not
affect the quantity that is actually measured, but
affects the relation between the indication and the
measurement result

EXAMPLE 1 Frequency in the direct measurement
with an ammeter of the constant amplitude of an alter-
nating current.

EXAMPLE 2 Amount-of-substance concentration of
bilirubin in a direct measurement of haemoglobin amount-
of-substance concentration in human blood plasma.

EXAMPLE 3  Temperature of a micrometer used for
measuring the length of a rod, but not the temperature of
the rod itself which can enter into the definition of the
measurand.

EXAMPLE 4  Background pressure in the ion source of
a mass spectrometer during a measurement of amount-
of-substance fraction.

NOTE 1 An indirect measurement involves a combi-
nation of direct measurements, each of which may be
affected by influence quantities.

NOTE 2 In the GUM, the concept ‘influence quantity’ is
defined as in the second edition of the VIM, covering not
only the quantities affecting the measuring system, as in
the definition above, but also those quantities that affect

2.50
BXoaHaA BeninumMHa B mopgenm usmepeumﬁ
BXOOHadA BennynHa

BerindnHa, Kotopasa AOJKHa ObITb n3mMepeHa, unm
BeJIn4nHa, 3Ha4deHue KOTOpOVI MOXEeT ObITb
nony4vyeHo WHbIM cnocobom, pOns  BblMUCHEHMS
U3MEepPeHHOro 3Hav4eHus wsmepﬂemoﬁ BeJINYUHDbI

NMPUMEP Ecnn pgnuHa cTanbHOrO CTEpXHS npu
3afaHHOM  Temnepatype  SIBAseTCA  M3MepseMon
BENMUYMHON, TO AeNCTBUTENbHas Temnepartypa, AnvHa
npy 9TOW AENCTBUTENbHOW Temnepatype u Temnepa-
TYPHbIA KO3(PPUUMEHT NIMHENHOIO pacLUMPEHUs CTEePXKHSA
ABNATCA BXOAHLIMU BEMMYMHAMUN B MOAENU U3MEPEHUN.

MPUMEYAHWE 1 BxogHas BennuMHa B Mopgenu
M3MEPEHMN 4YacTO $BMSETCS BbIXOAHOW BENUYMHOMN
U3MepUTENbLHON CUCTEMBI.

NMPUMEYAHNE 2  BxogHbiMM BennYMHaMuM B MOAENMU
M3MepeHun MoryT OblTb MOKa3aHWsA, MOMNpaBKU W
BNusilOLINE BENIUYMHDI.

2.51

BbIXOAHaA BernMYyuHa B mogenu
U3MepeHumn

BbIXO[Has BENNYNHA

BeJIMYMHA, WU3MepeHHOe 3HayeHue KOTopow
BbIYMCASOT, WCMNONb3yd 3HA4YeHUs BXOAHbIX

BeJfiIM4vH B Mmoagenu M3MepeHMﬁ

2.52 (2.7)
BnMuAOLWAana BeriMmumHa

BerindnHa, KoTtopad npum npamomMm U3MepeHuun He
BIMAE€T Ha BeJIMYMHYy, KOTOpas (*)aKTI/I‘-IeCKI/I
namepdaeTcd, HO BJIMAET Ha COOTHOLWEeHue mexnay
noKasaHuem n pe3ynbTaToM nuamepeHus

MPUMEP 1 YacToTa npu NpssMOM n3mMepeHun amnep-
METPOM MOCTOSAHHON amMNNTYAbl NEPEMEHHOIO TOKa.

MPUMEP 2 MonsipHas KoHUeHTpauus ounupybuHa
npu npsiMOM U3MEPEHUW MOSSIPHOM  KOHLUEHTpauum
remMornobvHa B nna3me 4YenoBe4YeCcKon KpoBM.

NMPUMEP 3 TemnepaTypa MUKpoMmeTpa, NpUMEHsie-
MOro AN W3MEepeHUs ANUHbl  CTEePXHS,, HO He
cobcTBeHHasi TemnepaTypa CTepXHs, KoTopas MOXeT
BXOAMTb B onpeAeneHne nsMepsemMon BenMYmHbI.

NMPUMEP 4 doHOBOE [aBneHne B UCTOYHUKE MOHOB
Macc-CrMekTpoMeTpa BO BpeMS M3MEPEHUSI MOMNSIPHOMN
OOnu BelllecTBa.

MPUMEYAHME 1 Henpsimoe (kocBeHHOE) M3MepeHue
BK/OYaET KOMOMHAUMIO MPSAMbIX U3MEPEHWUA, Kaxpoe u3

KOTOPbIX MOXET HaxOAMUTbCA Noph  BO3AENCTBUEM
BIUAOLLNX BEMNYMH.
MPUMEYAHME 2 B GUM noHaTMe  snuswouwas

gesfiuyuHa onpeferneHo Takke Kak Bo 2-om usgavum VIM
M OXBaTblBAae€T He TONbKO BENMYUHBLI, BIUSIOWIME Ha
U3MEepPUTENIbHYK CUCTEMY, KaK OTMEYEHO BbIlLE, HO
TaKke N Te BENUYMHbI, KOTOpble BMAUSIOT Ha (PaKTUYEeCKn
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the quantities actually measured. Also, in the GUM this
concept is not restricted to direct measurements.

2.53 (3.15) (3.16)
correction

compensation for an estimated systematic effect

NOTE 1 See ISO/IEC Guide 98-3:2008, 3.2.3, for an
explanation of ‘systematic effect’.

NOTE 2 The compensation can take different forms,
such as an addend or a factor, or can be deduced from a
table.

3 Devices for measurement

3.1(4.1)
measuring instrument

device used for making measurements, alone or in
conjunction with one or more supplementary
devices

NOTE 1 A measuring instrument that can be used alone
is @ measuring system.

NOTE 2 A measuring instrument may be an indicating
measuring instrument or a material measure.

3.2 (4.5)
measuring system

set of one or more measuring instruments and
often other devices, including any reagent and
supply, assembled and adapted to give information
used to generate measured quantity values within
specified intervals for quantities of specified kinds

NOTE A measuring system may consist of only one
measuring instrument.

3.3 (4.6)
indicating measuring instrument

measuring instrument providing an output signal
carrying information about the value of the quantity
being measured

EXAMPLES Voltmeter, micrometer, thermometer, elec-
tronic balance.

NOTE 1  An indicating measuring instrument may pro-
vide a record of its indication.

NOTE 2  An output signal may be presented in visual or
acoustic form. It may also be transmitted to one or more
other devices.

namepsiemble BenunuuHbl. Kpome Toro, B GUM ato
NOHATME HE OrPaHUYUBAETCS NPAMbBIMU U3MEPEHNSAMMN.

2.53 (3.15) (3.16)
nonpasBka

KOMMEHCaLMA OLEHEHHOMo cucTeMaTdeckoro adodpekta

MPUMEYAHME 1  Cm. ISO/IEC Guide 98-3:2008,
3.2.3, Ana pasbsACHEHUs1 MOHATUS ‘cUCTeMaTUyecKuin

adppekT’.

MPUMEYAHME 2 3ta komneHcauusi MOXeT WMeTb
pasnunyHble OopMbl, TakMe Kak  [OMOfHUTENbHOoe
cnaraemoe Unun Ko3UUMEHT, UMM MOXET HaxoOouTbCs
no tabnuue.

3 MW3meputenbHble ycTpoMUcTBa

3.1(4.1)
CpencTso uaMmepeHun
YCTPOWCTBO, MCNOMb3yeMoe QAN  BbIMNONIHEHNS

M3MepeHMﬁ, B T.4. B COYeTaHuUn C OAHUM UK
HECKOJIbKMMU OONOJIHUTETIbHbIMA yCTpOVICTBaMM

MPUMEYAHME 1 CpenctBo M3MepeHuii, kotopoe Mo-
KET MCNosb30BaTbCsl OTAENBHO, SIBNSIETCS U3MepuTenb-
HOWN CUCTEMOMN.

MPUMEYAHME 2  CpenctBo M3MepeHun MoxeT ObiTb
CpeacTBOM M3MEpPEeHUM C OTCYETHbIM YCTPOMCTBOM
Mnn MaTtepuanbHOM MEpPON.

3.2 (4.5)
n3amepurtenbHaa cuctema

Habop 3 ogHoro wnu Gornee cpeacTs U3MepeHUn 1
YacTo APYrMX YCTPOMWCTB, BKIHOYAMOLLMN, BKMHOYAOLLMIA
np1 HeOOXOAVMOCTM PeaKTVBbI UM UCTOMHWUKA MATaHUS,
COOpaHHbIM 1 MPUCTIOCODNEHHbI  Anst  NOSyyYeHns
nHbopMaLmn 06 M3MepPEeHHbIX 3Ha4YeHUsIX BENMYUHbI
B MpeJenax YCTaHOBIEHHbIX MHTEPBAIIOB Arsi BeJINYUH
YKa3aHHbIX pOAoB

NMPUMEYAHNE MamepuTtenbHaa cuctema MOXeT
COCTOSITb TONbKO U3 OAHOrO CpeacTBa U3MePEHUIA.

3.3 (4.6)

CpencTB0 U3MEPEeHN C OTCHETHBIM YCTPOMCTBOM
CpeaAcTBO M3MeEpeHUr, KoTopoe obecrneynBaeT
BbIXOOAHOW CWUrHamn, Hecywun WHdopMaumio o
3HaYeHUN U3MepAeMON BeNIMYUHbI

NMPUMEPbBI  BonbTmeTp,
3NEKTPOHHbIE BECHI.

MPUMEYAHME 1  CpeactBO M3MEPEHWA C  OTCHYETHBbIM
YCTPOWCTBOM MOXET BbIMONHSATB 3aMviCb CBOVX NMOKa3aHUMN.

MPUMEYAHNE 2  BbixogHOW curHan MoxeT ObiTb
npeactaBneH B BuayanbHOW unu 3sykoBow dopme. OH
MOXeT Takke OblTb mepedaH OOHOMY MM HECKOMNbKUM
APYrMM YCTPOWCTBaM.

MUKPOMETP,  TEPMOMETP,

© ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsioTcsi

35



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

3.4 (4.6)
displaying measuring instrument

indicating measuring instrument where the output
signal is presented in visual form

3.5 (4.17)
scale of a displaying measuring
instrument

part of a displaying measuring instrument,
consisting of an ordered set of marks together with
any associated quantity values

3.6 (4.2)
material measure

measuring instrument reproducing or supplying, in
a permanent manner during its use, quantities of
one or more given kinds, each with an assigned
quantity value

EXAMPLES Standard weight, volume measure (sup-
plying one or several quantity values, with or without a
quantity value scale), standard electric resistor, line
scale (ruler), gauge block, standard signal generator,
certified reference material.

NOTE 1 The indication of a material measure is its
assigned quantity value.

NOTE 2 A material measure can be a measurement
standard.

3.7 (4.3)
measuring transducer

device, used in measurement, that provides an
output quantity having a specified relation to the
input quantity

EXAMPLES Thermocouple, electric current transformer,
strain gauge, pH electrode, Bourdon tube, bimetallic strip.

3.8 (4.14)
sensor

element of a measuring system that is directly
affected by a phenomenon, body, or substance
carrying a quantity to be measured

EXAMPLES Sensing coil of a platinum resistance
thermometer, rotor of a turbine flow meter, Bourdon tube
of a pressure gauge, float of a level-measuring instru-
ment, photocell of a spectrometer, thermotropic liquid
crystal which changes colour as a function of tempera-
ture.

3.4 (4.6)

noKkasbliBalouwee CPpeACcTBEO USMEepPeHun
CpeaAcTBO U3MEpPeHUN C OTCYETHbIM YCTPOM-
CTBOM, B KOTOPOM BbIXO,El,HOIZ CurHan npepncrasneH
B BM3yarbHON hopme

3.5 (4.17)

WwKarna noKka3biBalollero cpeacrea
U3MepeHun

YacTb NOKa3blBalOLWEro cpeacTBa M3MepeHWUM,

cocTosilan u3 yrnopsigoveHHoro Habopa OTMETOK

BMeCTe C COOTBETCTBYHOLLNMNA 3HAYeHnsmMun
BenU4YnHbI

3.6 (4.2)

MmarepuwanbHaa Mmepa

mepa

CPeACcTBO M3MEpPeHUi, KOTOpoe BOCMPOV3BOAUT
WM  COXpaHsieT MOCTOSIHHO B MPOLECCe €ro
MCNONb30BaHUA BENUYMHBLI OAHOMO unu Gonee AaH-
HbIX POAOB, KAXYIO C MPUNMCAHHBIM e 3HaYEHUEM

MPUMEPbLI  3TanoHHas rmps, Mepa BMECTMMOCTU
(XpaHsiLasi OAHO MM HECKOMbKO 3HAYEHWI BEMUYUHBI, CO
LWKanon 3Ha4YeHU BenuYUHbI Unn 6e3 Hee), STanoHHbIN
3MNEKTPUYECKUA Pe3NCTOp, FUHENHAs LiKkana (nvHewka),
KOHLEBas Mepa ANWHbI, 3TaNOHHbIN reHepaTop CUrHanos,
aTTecTOBaHHbIN CTaHAAPTHLIN obpa3seL

MPUMEYAHME 1  lNoka3aHuem maTepuanbHOW Mepbl
ABMAETCA MNPUNMCaHHOE el 3HaYEHVEe BENIMYMHBI.

NPUMEYAHUE 2
STASfIOHOM.

MatepuanbHass Mepa MOXeT  Gbimb

3.7 (4.3)
MamepuTenbHbin npeobpasoBarens

YCTPOWCTBO, MCMOMb3yeMoe Npyv U3MepeHUn, KOTopoe
obecneynBaeT BbIXOOHYHO BeJIUYUHY, MMEIOLLIYHO
onpegeneHHoe COOTHOLLIEHWE C BXOOHOW BEMNMYMHON

NMPUMEPBI  Tepmonapa, TpaHchopmaTop anekTpuyec-
KOro Toka, TeH3odaTuuk, pH anektpoa, Tpybka BypaoHa,
BumeTannunyeckas nnactuHa.

3.8 (4.14)

BaTYMK

YYBCTBUTENbHbIA 3NIeMEHT

(NepBUYHLIN) M3MepUTENbHBINA NpeobpasoBaTenb
ceHcop

3N1EMEHT U3MEepPUTENIbHON CUCTEeMbIl, Ha KOTOpbIA
HernocpeacTBEHHO BO3AEWNCTBYET SBMNEHWe, Teno
unm BELLLeCTBO, ABnsoLleecs HocuTenem
BeJNIMYUHbI, NoAsiexallen n3amepeHuro

MPUMEPbBI  YyBcTBUTenbHas kaTywka MAaTUHOBOMO
TepMoMeTpa COMPOTUBIIEHNS, POTOP TYPOMHHOroO pacxo-
aomepa, Tpybka bBypooHa maHomeTpa, nonnaBoOK B
ypoBHeMepe, (pOTOINEMEHT CMeKTpoMeTpa, TepMOTPO-
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NOTE In some fields, the term “detector” is used for this
concept.

3.9 (4.15)
detector

device or substance that indicates the presence of a
phenomenon, body, or substance when a threshold
value of an associated quantity is exceeded

EXAMPLES Halogen leak detector, litmus paper.

NOTE 1 In some fields, the term “detector’ is used for
the concept of sensor.

NOTE 2 In chemistry, the term “indicator” is frequently
used for this concept.

3.10 (4.4)
measuring chain

series of elements of a measuring system con-
stituting a single path of the signal from a sensor to
an output element

EXAMPLE 1 Electro-acoustic measuring chain com-
prising a microphone, attenuator, filter, amplifier, and
voltmeter.

EXAMPLE 2  Mechanical measuring chain comprising
a Bourdon tube, system of levers, two gears, and a
mechanical dial.

3.11 (4.30)
adjustment of a measuring system
adjustment

set of operations carried out on a measuring
system so that it provides prescribed indications
corresponding to given values of a quantity to be
measured

NOTE 1 Types of adjustment of a measuring system
include zero adjustment of a measuring system, offset
adjustment, and span adjustment (sometimes called gain
adjustment).

NOTE 2  Adjustment of a measuring system should not
be confused with calibration, which is a prerequisite for
adjustment.

NOTE 3 After an adjustment of a measuring system,
the measuring system must usually be recalibrated.

3.12
zero adjustment of a measuring system

zero adjustment

NHbIA KUOKWA KpUCTans, KOTOPbIi U3MEHSAEeT LBET B
3aBMCMMOCTM OT TeMMepaTypbl.

MPUMEYAHWE B HekoTopbix obnactsix gnsi aToro
NOHATUS UCNONb3YIOT TEPMUH “AeTekTop”.

3.9 (4.15)

AeTeKTop

YCTPOWCTBO UMK BELLECTBO, KOTOPOEe yKasblBaeT Ha
Hanuume SBMEHWUs, Tena WM BellecTBa, Korga
MpeBbILLAETCS  MOPOroBOE  3Ha4YeHuWe  CooT-
BETCTBYIOLLEN BENUYMHbI

MPUMEPbBI anoreHHbIN TedenckaTerb, nakMycoBasi bymara.

MPUMEYAHME 1 B HekoTopbix obnactax TepMuUH
“neTekTop” ucnonb3yeTcsa AN NOHATUS YyBCTBUTENbHbLIN
3nemMeHT (ceHcop).

MPUMEYAHNE 2 B xvMmun ans 3TOro NOHATUS YacTo
MCNONb3YIT TEPMUH “UHAMKaTOP”.

3.10 (4.4)
n3amepurtenbHaa uenb

nocneanoBaTesibHOCTb 3J1EMEHTOB wsmepMTeanoﬁ
CUCTeMbl, KOTOpadaA CcocCTaBnAeT €ANHbIN nyTb
CuUrHarna ot gaT4yukKa K BbIXOAHOMY 3IEMEHTY

MPUMEP 1 OnekTpoakycTuyeckas usMepuTenobHas
uenb, copepxawas MUKPOdOH, aTTeHwartop, unbTp,
ycunutenb 1 BONbTMETP.

MPUMEP 2 MexaHnyeckas wuamMepuTenbHaa LUenb,
copgepxallas Tpyoky BypooHa, cuctemy pblyaroB, ABe
LUeCTepHU 1 NUMB.

3.11 (4.30)

perynupoBKka uaMmeputresribHOM CUCTEMbI
perynvpoBka

COBOKYMHOCTb OMnepauuii, KoTopble NPUMEHSIIOTCS K
M3MepuTenbHOW cucTemMe Aans TOro, 4TOObI
obecneuntb Tpebyemble NoKasaHUsi, COOTBETCTBY-
owne 3a4aHHbIM 3HaAYeHUussm BeJIMYUHDbI,
nognexatien naMepeHuto

MPUMEYAHME 1 Buabl perynupoBkn n3MeputenbHOm
CUCTEMbl BKMOYaKOT PerysiMpoBKYy Hyns WU3Mepu-
TeNbHOW CUCTEeMbl, PEruIMPoOBKY  CMELLEHMST 1
perynumpoBKy pa3maxa (MHoraa HasblBaemylo perynMpoB-
KON KO3 ULMEHTa yCuneHus).

NMPUMEYAHNE 2 PerynupoBky un3MepuTernbHON cuc-
TeMbl He criegyeT nytatb C KanuOpoOBKOW, KoTopasi
ABNAETCA NPEANOCHINKON AN PerynnpoBKu.

NMPUMEYHAHNE 3  llocne perynupoBku usMepuTenb-
HOM cucTeMbl OHa OObIMHO JdomkHa ObITb CcHOBa
oTkannbposaHa.

3.12

perynupoBKa HyNsi U3MepUTeribHOM
cuUcTeMmsbl

perynmpoBka Hyns
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adjustment of a measuring system so that it
provides a null indication corresponding to a zero
value of a quantity to be measured

4 Properties of measuring devices

4.1 (3.2)

indication

quantity value provided by a measuring instru-
ment or a measuring system

NOTE 1 An indication may be presented in visual or
acoustic form or may be transferred to another device. An
indication is often given by the position of a pointer on the
display for analog outputs, a displayed or printed number
for digital outputs, a code pattern for code outputs, or an
assigned quantity value for material measures.

NOTE 2  An indication and a corresponding value of the
quantity being measured are not necessarily values of
quantities of the same kind.

4.2
blank indication
background indication

indication obtained from a phenomenon, body, or
substance similar to the one under investigation, but
for which a quantity of interest is supposed not to
be present, or is not contributing to the indication

4.3 (4.19)
indication interval

set of quantity values bounded by extreme pos-
sible indications

NOTE 1  An indication interval is usually stated in terms
of its smallest and greatest quantity values, for example
“99 V to 201 V”.

NOTE 2 In some fields, the term is “range of indications”.

4.4 (5.1)
nominal indication interval
nominal interval

set of quantity values, bounded by rounded or
approximate extreme indications, obtainable with a
particular setting of the controls of a measuring
instrument or measuring system and used to
designate that setting

NOTE 1 A nominal indication interval is usually stated
as its smallest and greatest quantity values, for example
“100 V to 200 V”.

NOTE 2 In some fields, the term is “nominal range”.

perynmpoBka WU3MepuUTEeNbHOM CUCTEMbI, KOTO-
pas obecneunmBaeT HyrneBoe nokasaHwe, COOTBET-
CTByIOLLlee HYNeBOMY 3HA4YeHUK BeJIUUYUHBI,
nognexawen nsMepeHunto

4 CBoucTBa U3MepuTernbHbIX
YCTPOWUCTB

4.1 (3.2)
noka3aHue

3Ha4eHUWe BeJIM4YMHbI, MOoJlyd4eHHOe C  MNOMOLLUBH
cpeancrea M3MepeHVIl7l nnn M3MepVITeJ1bH0ﬁ CUCTEMbI

MPUMEYAHNE 1  TlokasaHne moxeT ObiTb npea-
CTaBneHo B BU3yanbHOW WNU 3BYKOBOW popme unu
MOXeT ObiTb nNepefaHo Ha Opyroe  YCTPOWCTBO.
MokasaHue 4acTo npeacTaBnsieTcss B Buae Mo3vuum
ykasaTenss Ha [fgucnnee pAns aHanoroBbiX BbIXOJOB,
OTOOpPaXEHHOr0 MMM HameyaTaHHOro  4yucna  Ans
LUMPOBbLIX BbIXOAO0B, KOAOBOW KOMOMHALIMKU NS KOOOBbIX
BbIXOAHbIX CWUrHanoB WNN MNPUMMCAHHOIO 3HaYeHus
BENNYUHBI 415 MaTepuanbHbIX Mep.

MPUMEYAHME 2  TllokaszaHne U1 COOTBETCTBYyOLLEE
3HavyeHne BeNU4YUHbI, KOTOpas u3MmepsieTcs, He 06s-
3aTerbHO ABMSATCH 3HAYEHNAMW BENVYMH OOHOTO poaa.

4.2

c¢doHOoBOE nokasaHue

“XonocTtoe” nokasaHue

nokasaHue, Mony4yeHHoOe OT SIBMeHWsi, Tena wunm
BelwlecTBa, nogobHoro  uvccnegyemomy, — Ans
KOTOPOro npeanoniaraeTcs, YTo MpeacTaBnsitoLLas
WHTEpPEC BeNMYMHA OTCYTCTBYET UMM HE BHOCUT
BKI1ag B NokasaHue

4.3 (4.19)
MHTEepBan noKasaHvm

MHOXECTBO 3HAaY€HUN BeJNINYUHBI, orpaHun4eHHoe
npegeribHO BO3MOXXHbIMU MOKa3aHNAMU

MPUMEYAHME 1 WHTepBan  nokasaHui  OObIYHO
yCTaHaBNMBaeTCcsa B BUAE HaMMeHbLuero n Hanbonbluero
3HaYeHN BENMNYUHBI, Hanpumep, “oT 99 B o 201 B .

MPUMEYAHME 2 B HekoTOpbIx 00nactax WCMNosb-
3yeTcsa TepMUH “OnanasoH nokasaHumn”.

4.4 (5.1)
HOMMHAaNbHbIA MHTEepBan noKasaHum
HOMUWHarnbHbIN MHTEepBan

MHOXECTBO 3HAYeHUWA BeNUUUHBLI, OfpPaHNYeHHoe
OKPYIMEHHBIMW  UN - MPUBIIVIKEHHBIMM  NPEOErNbHBIMU
nokKasaHusiM1,  JOCTWKAMBIMA ~ MPU  YaCTUYHOM
PEryNpOBKE  3MEMEHTOB  YMpaBreHus  cpeacTsa
M3MEepPeHWn WnM U3MepUTENIbHOM CUCTEMbI, U
ucronb3yeMoe Ans 0603HaYeHISt ITON PeryriMpoBKku

MPUMEYAHME 1  HOMMHanbHbLIM  MHTEpBan Mokasa-
HUI 0BbIYHO OMpeaenseTcs HaMMeHbLUMM Y HanbornbLLNMM
3Ha4YeHUsIMM BeNuYUHbI, Hanpumep, “ot 100 B go 200 B”.

MPUMEYAHME 2 B HekoTopbIx 06nacTax Mcnonb-
3yeTcsa TepMUH “HOMUHanbHbLIV AManasoH.
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4.5 (5.2)
range of a nominal indication interval

absolute value of the difference between the ex-
treme quantity values of a nominal indication
interval

EXAMPLE For a nominal indication interval of =10 V to
+10 V, the range of the nominal indication interval is 20 V.

NOTE Range of a nominal indication interval is some-
times termed “span of a nominal interval”.

4.6 (5.3)
nominal quantity value
nominal value

rounded or approximate value of a characterizing
quantity of a measuring instrument or meas-
uring system that provides guidance for its appro-
priate use

EXAMPLE 1 100 Q as the nominal quantity value
marked on a standard resistor.

EXAMPLE 2 1000 ml as the nominal quantity value
marked on a single-mark volumetric flask.

EXAMPLE 3 0.1 mol/l as the nominal quantity value
for amount-of-substance concentration of a solution of
hydrogen chloride, HCI.

EXAMPLE 4
ture for storage.

—20 °C as a maximum Celsius tempera-

NOTE “Nominal quantity value” and “nominal value” are
not to be confused with “nominal property value” (see
1.30, Note 2).

4.7 (5.4)
measuring interval
working interval

set of values of quantities of the same kind that
can be measured by a given measuring in-
strument or measuring system with specified
instrumental uncertainty, under defined conditions

NOTE 1 In some fields, the term is “measuring range”
or “measurement range”.

NOTE 2 The lower limit of a measuring interval should
not be confused with detection limit.

4.8
steady-state operating condition

operating condition of a measuring instrument or
measuring system in which the relation established
by calibration remains valid even for a measurand
varying with time

4.5 (5.2)
HOMMUHaNbHbIN anana3oH noKasaHum

abconioTHoe 3HayeHue pasHOCTU Mexady npenenb-
HblMW 3HA4Y€eHUSAMM BeNUYMHbI HOMMHaNbLHOro
MHTepBana nokasaHum

NMPUMEP [na HOMWMHanbLHOro WHTEpBana nokasaHwi
ot -10 B go +10 B gMana3oH HOMMHaNbLHOIO UHTEpPBana
nokasaHui coctaeut 20 B.

NMPUMEYAHUE Ona pguanasoHa  HOMMWHANbLHOrO
MHTEpBana nokasaHWi WHorga WCMoNb3yeTcsl TEepMUH
“pasamax HOMWHaNbLHOro MHTepBana’.

4.6 (5.3)
HOMMHaANbHOEe 3HaAYéHUe BeJsiMuMHbI
HOMWHaAlIbHOE 3Ha4YeHune

OKpYrfneHHoe nnu NpubnmkeHHoe 3HaYeHne xapak-
TEPUCTUYECKON BENUYUHBLI CpeacTBa U3MepeHUn
N U3MEepUTENbLHON CUCTEeMbI ANs PYyKOBOACTBA
NpW UX COOTBETCTBYIOLLEM UCMOSb30BaAHNU

NMPUMEP 1 100 OM Kak HOMMHanbHOE 3Ha4yeHue
BEMWYMHbI, YyKasaHHOE Ha  3TalfloHHOM  KaTyLuKe
COMPOTUBIEHNS.

MPUMEP 2 1000 MNn Kak HOMUHAnNbHOE 3Ha4YeHue

BeNnn4YnHbI, yKa3daHHOE Ha MepHOM konbe ¢ ogHON OTMETKOM.

NMPUMEP 3 0,1 Monb/n Kak HOMWHarbHOE 3Ha4yeHue
MONSIPHOM  KOHUEHTpauuM B pacTBOpE XIOPUCTOro
Bogopoaa, HCI.

NMPUMEP 4 —20 °C kak mMakcMmarbHas TemnepaTypa
no Llenbcuto ans xpaHeHus.

NMPUMEYAHNE “HomuHanbHOEe 3HayYeHwe Benu4u-
Hbl” U “HOMUWHaNbHOE 3HaveHue” He criegyeT nyTaTb CO
“3HayeHMeM kadecTBeHHOro cBowctBa” (cm. 1.30,
MpumeyaHwue 2).

4.7 (5.4)
MHTepBan naMmepeHun
paGounit nHTepBan

MHOXECTBO 3HA4YeHUA BeJIMYUH OfHOMo  poAaa,
KOTOpble MOryT OblTb M3MeEpPEHbI AaHHBIM CPeACTBOM
M3MEpPeHUn WM U3MepUTeNIbHOM CUCTEMOM C
YCTAHOBMEHHOW WMHCTPYMEHTanbHOM HeonpeneneH-
HOCTbIO, NP onpeaeneHHbIX YCroBUaX

MPUMEYAHNME 1 B HekoTOpbIx 06nacTsax UCnonb3yoT
TEPMUH  “U3MepuTenbHbIA  guanasoH” wnu  “guanasoH
n3MepeHnin”.

MPUMEYAHNE 2 HwxHu npenen vHTepBana uame-
peHuit He cnegyeT nyTaTb C NpeAeromMm oGHapyXeHus.

4.8
ctabunbHble ycrnoeusa aKcnnyataumm

YCMoBUS 3KCMnyaTaumm cpeacTsa M3MepeHun unu
M3MepUTEeNbLHOW  CUCTeMbl, Mpu  KOTOPbIX
COOTHOLLIEHME, YCTAHOBIIEHHOE MpU KanubpoBke,
OoCTaéTca [eilcTBUTENbHbIM, [axe ecnv u3Me-
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4.9 (5.5)
rated operating condition

operating condition that must be fulfilled during
measurement in order that a measuring instru-
ment or measuring system perform as designed

NOTE Rated operating conditions generally specify
intervals of values for a quantity being measured and for
any influence quantity.

4.10 (5.6)

limiting operating condition

extreme operating condition that a measuring
instrument or measuring system is required to
withstand without damage, and without degradation
of specified metrological properties, when it is
subsequently operated under its rated operating
conditions

NOTE 1 Limiting conditions for storage, transport or
operation can differ.

NOTE 2 Limiting conditions can include limiting values
of a quantity being measured and of any influence
quantity.

4.11 (5.7)
reference operating condition
reference condition

operating condition prescribed for evaluating the
performance of a measuring instrument or meas-
uring system or for comparison of measurement
results

NOTE 1 Reference operating conditions specify inter-
vals of values of the measurand and of the influence
quantities.

NOTE 2 In IEC 60050-300, item 311-06-02, the term
“reference condition” refers to an operating condition
under which the specified instrumental measurement
uncertainty is the smallest possible.

4.12 (5.10)

sensitivity of a measuring system

sensitivity

quotient of the change in an indication of a
measuring system and the corresponding change
in a value of a quantity being measured

NOTE 1  Sensitivity of a measuring system can depend

pAaemMas BerindinHa naMeHAeTCcAa CO BpeEMEHEM

4.9 (5.5)
HOpMHpOBaHHbIe ycnosvm 3Kcnnya'rau,vm
ycnosus SKcCrnnyaTtauuu, KOTOpble OOJTKHbI

BbIMOMHATLCA BO BPEMSI U3MepeHus Ans Toro,
yTobbl CpPEeAcCTBO MU3MEPEeHUHM Wnn U3Mepu-
TenbHaA cuctema QyHKLMOHMPOBANM B COOT-
BETCTBUM CO CBOMM Ha3Ha4YeHNEM

NMPUMEYAHUE HopmupoBaHHbIe ycnosusi akcnnya-
Tauuu, Kak NpaBuno, onpeaensoT NHTepBanbl 3Ha4eHUn
ANS BENWYUHbI, NOANexallen n3MepeHunio, 1 Ans nobomn
BNUAIOLLEN BENNYMHBI.

4.10 (5.6)
npepenbHbIe YCIIOBUA 3KCNyaTauum
npeaenbHble ycrnosus

3KCTpeMarnbHble YCINOBUSA 3KCMnyaTauun, KoTopble
CpeAcTBO  M3MEpPeHUn unu  usmepuTenbHas
cucteMa [OIKHbI BblaepxaTb 6e3 noBpexaeHust
6e3 yxyOlWeHWss WX YCTaHOBIEHHbIX METPOJIo-
TMYECKMX XapaKTepPUCTMK, €CIM OHW BMOCIEACTBUM
OyoyT MCrnonb3oBaTbCA B CBOMX HOPMUPOBAHHbIX
YCIOBUSIX IKCNIyaTauum

NMPUMEYAHWE 1 MpepenbHble yCrioBUst AN XpaHeHus,
TPAHCMOPTUPOBKA UIM MPUMEHEHWS MOTYT PasninyaThCs.

MPUMEYAHUE 2  T[pegenbHble yCnoBUs MOryT BKIHO-
YaTb npeAenbHble 3Ha4YeHUsA BeNMYMHBbI, KoTopas
n3mepsieTcs, 1 Nodon BAMsaKLWen BeNMYUHbI.

4.11 (5.7)
HOpManbHbIE YCIOBUA 3KCNJyaTauum
HOpMaribHble YCIoBUS

YyCNoBUsi  3KChnyaTtauuu, npegnucaHHble  Ans
OLIEHVBaHNSA XapaKTepucTUK CpeacTBa U3MepeHuin
UM U3MepUTEeNbHOW CUCTEeMbl WNU Ans cpas-
HEeHVs1 pe3yNbTaToOB U3MEpPEeHUIA

NMPUMEYAHME 1  HopmanbHble ycrnoBus aSKcnnyara-
UMM OnpeaensioT MHTepBalbl 3Ha4YeHUW U3MepsseMOoW
BeJIMYMHbI 1 BIIUAIIOLMX BENNYUH.

NPUMEYAHME 2 B IEC 60050-300, nyHkT 311-06-02,
TepMUH “HopMarbHble YCroBMSA” OTHOCUTCH K YCNOBUSIM
SKCnnyataumm, Npu KOTOPbIX YCTaHOBMEHHAsk WMHCTPY-
MeHTanbHasi HeomnpeaeneHHOCTb M3MepeHun Oyget
HavMeHbLLEN.

4.12 (5.10)

YYBCTBUTEJIbHOCTb uaMepwreanoﬁ
CUCTeMbl

YyBCTBUTEJIbHOCTb

OTHOLLEHME W3MEHEHMS] MNOKasaHUM nimepun-
TenbHOM CUCTEMbI K COOTBETCTBYHOLLEMY USMEHE-
HUIO 3HaA4YeHUA BeJIN4YUHbI, KOTOPaA N3MepAaeTCcA

MPUMEYAHME 1 YyBCTBMTENBHOCTb MOXET 3aBUCETb
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on the value of the quantity being measured.

NOTE 2 The change considered in a value of a
quantity being measured must be large compared with
the resolution.

4.13
selectivity of a measuring system
selectivity

property of a measuring system, used with a
specified measurement procedure, whereby it
provides measured quantity values for one or
more measurands such that the values of each
measurand are independent of other measurands
or other quantities in the phenomenon, body, or
substance being investigated

EXAMPLE 1 Capability of a measuring system includ-
ing a mass spectrometer to measure the ion current ratio
generated by two specified compounds without distur-
bance by other specified sources of electric current.

EXAMPLE 2  Capability of a measuring system to
measure the power of a signal component at a given
frequency without being disturbed by signal components
or other signals at other frequencies.

EXAMPLE 3  Capability of a receiver to discriminate
between a wanted signal and unwanted signals, often
having frequencies slightly different from the frequency of
the wanted signal.

EXAMPLE 4  Capability of a measuring system for
ionizing radiation to respond to a given radiation to be
measured in the presence of concomitant radiation.

EXAMPLE 5  Capability of a measuring system to
measure the amount-of-substance concentration of
creatininium in blood plasma by a Jaffé procedure without
being influenced by the glucose, urate, ketone, and
protein concentrations.

EXAMPLE 6  Capability of a mass spectrometer to
measure the amount-of-substance abundance of the 28Si
isotope and of the 30Sj isotope in silicon from a geological
deposit without influence between the two, or from the
29g;j isotope.

NOTE 1 In physics, there is only one measurand; the
other quantities are of the same kind as the measurand,
and they are input quantities to the measuring system.

NOTE 2 In chemistry, the measured quantities often
involve different components in the system undergoing
measurement and these quantities are not necessarily of
the same kind.

NOTE 3 In chemistry, selectivity of a measuring system
is usually obtained for quantities with selected compo-
nents in concentrations within stated intervals.

OT 3Ha4YeHUdA BENTMYUHbI, KOTOPaA UaMepAaeTCcA.

MPUMEYAHVE 2  N3meHeHue B 3HaYeHUU Benu4uHbl,
KOoTOpas uM3MepsieTcs,, [AOMKHO ObiTb 6GonbwmMm  no
CpaBHEHMIO C pa3peLuaroLleil Cnoco6HOCThLHO.

4.13
n3buparenbHOCTbL U3MEpPUTErNbHON CUCTEeMbI
n3bupaTtenbHOCTb

CBOWCTBO MW3MEpPUTENbHOM CUCTEMbl, KOTOpas
ucnonb3yeTcs B COOTBETCTBUM C YCTAHOBIEHHON
MEeTOAMKOW M3MepeHUM U NnocpeacTBOM KOTOPOW
obecneynBaloTcsl M3MEPEHHble 3HA4YeHUs Benu-
YMHbI AN OOHOM WM HECKONbKNX U3MepseMbIX
BeNnnUYUH, ABRAOWeEeecA TakuM, YTO 3HayeHus
KaXgon Wn3MepseMon BEeNMUMHbI He 3aBUCAT OT
OPYIMX  U3MEpSieMbIX  BENWYUH  Unu  Apyrux
BeNMYUH B SBMEHUW, Tene Wnn BellecTBe B
npouecce 1uccnegoBaHus

MNPAMEP 1 CnocobHOCTb M3MEPUTENBHOW CUCTEMBI,
BKMOYaOLWENn Macc-CreKTpoMeTp, U3MepsiTb COOTHO-
LeHMe MOTOKOB MOHOB, FEHEpUpyeMbIX OBYMS onpeae-
NEeHHbIMU cMecsiMy 6e3 BO34ENCTBUSA CO CTOPOHbI APYrnX
WUCTOYHUKOB 3MEeKTPUYECKOro ToKa.

MPUMEP 2 CnocobHOCTb M3MEPUTENBbHOM CUCTEMBI
M3MepPsiTb MOLUHOCTb KOMMOHEHTa curHama Ha [aHHoW
yactote 6e3 BMUSIHUS, BbI3LIBAEMOIO KOMMOHEHTaMMU
CUrHana wunv gpyrumu curHanamu Ha gpyrux yacrtortax.

NMPUMEP 3 CnocobHOCTb  NMpuMeMHMKa  OTnu4aThb
NnonesHbIi CUMrHam OT MOCTOPOHHUX CUrHaroB, KOTOpble
4YacTo MMEIOT YacToTbl, HE3HAUMTENbHO OTNMYatoLlMecs
OT YacTOThbl MOSIE3HOrO cUrHana.

NMPUMEP 4 CnocobHOCTb M3MEepUTENbHON CUCTEMBI
VOHM3NPYIOLLIEro M3Ny4YeHns pearMpoBaTb Ha M3nyyeHwue,
KOTOpoe u3MepsieTcs, B MPUCYTCTBUW MOCTOPOHHErO
N3MyYeHms.

NMPUMEP 5 CnocobHOCTb M3MEpPUTENLHON CUCTEMBI
M3MEpPHATb MOMSAPHYK KOHLEHTpaUMIO KpeaTuHMHa B
nnasve KkpoBu no metogy HAdpde 0e3 BnMAHWUS CoO
CTOPOHBI MNIOKO3bI, ypaTa, KeToHa 1 NpoTenHa.

NMPUMEP 6 CnocobHocTb Macc-cnekTpomeTpa
N3MepsiTh M3BLITOK KONMMYECTBA BeLLEeCTBa U3oTona 2°Si n
nsotona °Si B KPEMHUM U3  TEOMOTMYECKOrO
MecTopoxaeHns 6e3 ux B3aMMHOrO BIUSHUS  UNn
BIIUSIHWA CO CTOPOHbI n30Tona Bg;,

MPUMEYAHME 1 B duanke cyLlecTBYeT TOMbKO oAHa
n3mepsieMas BenuvuunHa; Apyrve BenuyuHbl O4HOrO poaa
C U3MepsieMOW  BEMUYMHOW  SBMSIOTCS  BXOOHbLIMU
BENMUYMHAMMN N3MEPUTENBHON CUCTEMBI.

MPUMEYAHME 2 B XxvMuUM W3MEpPEHHblE BENUYMHbI
YacTo BkMYawT B cebs  pasnuyHble KOMMOHEHTHI
obbekta uccnegoBaHMsA U 3TM BENWYMHBI  He
ob6s13aTenbLHO OAHOPOAHbI.

NMPUMEYAHME 3 B xvmMum unsbumpartenbHOCTb u3Me-
pUTENbHOM CUCTEMbI OOBLIMHO MOMy4YaloT ANs BENUYUH C
BblOpaHHLIMM KOMMNOHEHTaMW B KOHLEHTpaUMsX, KoTopble
nexat B NpeAenax yCTaHOBMEHHbIX NHTePBaros.
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NOTE 4 Selectivity as used in physics (see Note 1) is a
concept close to specificity as it is sometimes used in
chemistry.

4.14
resolution

smallest change in a quantity being measured that
causes a perceptible change in the corresponding
indication

NOTE Resolution can depend on, for example, noise
(internal or external) or friction. It may also depend on the
value of a quantity being measured.

4.15 (5.12)
resolution of a displaying device

smallest difference between displayed indications
that can be meaningfully distinguished

4.16 (5.11)
discrimination threshold

largest change in a value of a quantity being
measured that causes no detectable change in the
corresponding indication

NOTE Discrimination threshold may depend on, e.g.
noise (internal or external) or friction. It can also depend
on the value of the quantity being measured and how the
change is applied.

4.17 (5.13)
dead band

maximum interval through which a value of a
quantity being measured can be changed in both
directions without producing a detectable change in
the corresponding indication

NOTE Dead band can depend on the rate of change.

4.18
detection limit
limit of detection

measured quantity value, obtained by a given
measurement procedure, for which the probability
of falsely claiming the absence of a component in a
material is g, given a probability « of falsely claiming
its presence

NOTE 1 IUPAC recommends default values for « and

MPUMEYAHME 4  UN3GupaTenbHOCTb, Kak OHa Mmpume-
HAeTca B dwmsmke (cMm. [MpumevanHne 1), sapnsetcs
NOHATMEM  OnM3KMM K MOHATUIO  “cneumdUYHOCTL”,
KOTOPOE MHOrA4a UCMOSb3YeTCs B XUMUMN.

4.14

paspewaowas cnoco6HocTb

paspelleHne

HauMeHbllee N3MEHEHNE N3MEPSEMOV BENMUYUHBI,

KOTOpOE ABJIAETCA I'IpVI‘-IVIHOVI 3aMeTHOro wuname-
HEeHUA B COOTBETCTBYHOLLEM NOKasaHuu

NMPUMEYAHNE Paspelatowlasi cnocobHOCTb MOXET
3aBuCeTb, Hanpumep, OT wWwyma (COOGCTBEHHOrO WK
BHELUHero) nnu TpeHust. OHO MOXET Takke 3aBuceTb OT
3HaYeHUA U3MepPsieMOMN BeITMYMHbI.

4.15 (5.12)

paspewaowas cnoco6HocTb
noka3bIBaIOWEro yCTpoucTea

HauMeHbllas pasHuLa Mexay oTobpakaembiMu
nokasaHusMMU, KoTopass MoOXeT ObiTb 3Ha4YMMO
pasnuymma

4.16 (5.11)
fnopor pearMposaHus

Hanbonbllee W3MEHEeHWEe 3Ha4YeHUsi U3MepsemMon
BeJIMMUHbI, He BbI3blBaloLlee 3aMeTHOro M3mMeHe-
HUS B COOTBETCTBYIOLLIEM NOKa3aHUU

NMPUMEYAHNE Mopor pearvpoBaHuUs MOXeT 3aBu-
CeTb, HanpuMep, oT Wwyma (CO6CTBEHHOrO UMW BHELLHETO)
unn TpeHusa. OH MOXEeT Takke 3aBWCETb OT 3HA4YeHUS
BEINMYMHBI, KOTOpas W3MepsieTcd, U OT TOro, Kakum
o6pa3om ObIno Npon3BefeHO N3SMEHEHNE.

4.17 (5.13)
30Ha HEUYYBCTBUTEJIbHOCTHU
““mepTBas” 3o0Ha

MakCuMMarnbHbIi MHTEpBan, B Npedenax KOTOpOro
3HaYeHue N3MepsieMoOn BeNUYUHbI, MOXET ObiTb
n3MeHeHo B oboux HanpaBneHusix He Bbi3blBas

3aMeTHOro  U3MeHeHnss B COOTBETCTBYHOLLEM
nokKasaHuu
NMPUMEYAHNE 30Ha HEYyBCTBUTENBbHOCTUM MOXET

3aBUCETb OT CKOPOCTU U3SMEHEHUA.

4.18
npepen obHapy>xxeHusn

M3MepeHHOoe 3Ha4YeHue BeJNINYNHbI, MOMy4YEeHHOE B
COOTBETCTBUN C AAHHOW METOAWKOW W3MEPEHUMN,
ONs  KOTOPOM BEPOATHOCTb OLIMOOYHOro yTBEp-
XOeHns o6 OTCyTCTBUM KOMMOHEHTa B marepuane
paBHa £ npu 3afaHHON BEPOATHOCTU & OLUMOOYHOrO
YTBEPXOEHUS O €r0 HanMunm

MPUMEYAHME 1 IUPAC pekomMeHayeT 3HaveHus no
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pequal to 0.05.
NOTE 2 The abbreviation LOD is sometimes used.

NOTE 3 The term “sensitivity” is discouraged for
‘detection limit'.

4.19 (5.14)
stability of a measuring instrument
stability

property of a measuring instrument, whereby its
metrological properties remain constant in time

NOTE Stability may be quantified in several ways.

EXAMPLE 1 In terms of the duration of a time
interval over which a metrological property changes
by a stated amount.

EXAMPLE 2 In terms of the change of a property
over a stated time interval.

4.20 (5.25)
instrumental bias

average of replicate indications minus a reference
quantity value

4.21 (5.16)
instrumental drift

continuous or incremental change over time in
indication, due to changes in metrological proper-
ties of a measuring instrument

NOTE Instrumental drift is related neither to a change in
a quantity being measured nor to a change of any
recognized influence quantity.

4.22
variation due to an influence quantity

difference in indication for a given measured
quantity value, or in quantity values supplied by a
material measure, when an influence quantity
assumes successively two different quantity values

4.23 (5.17)
step response time

duration between the instant when an input quan-
tity value of a measuring instrument or meas-
uring system is subjected to an abrupt change
between two specified constant quantity values and
the instant when a corresponding indication settles
within specified limits around its final steady value

yMOn4aHuio Ans a n S npuHumaTs paBHbimu 0,05.

MPUMEYAHWE 2 WHorga ucnonb3yetcst abbpesnatypa
LOD.

MPUMEYHAHNE 3  TepMuH “4yBCTBUTENBHOCTL” (Sensi-

tivity) He cnegmyeT wcnonb3oBaTb AnA  ‘Mpegena
obHapyxeHus'.

4.19 (5.14)

cTabunbHOCTb CpeacTBa U3MEpPEeHUNn
cTabunbHOCTb

CBOICTBO cpeAcTBa U3MepPEeHMUiA, B COOTBETCTBUM C
KOTOPbIM €ro MeTpOriorMyeckne XapakTepucTUKn
OCTalTCA NOCTOAHHBIMU BO BPEMEHM

NMPUMEYAHNE CTabunbHOCTb MOXET KONMU4YecT-
BEHHO ONpeaensTbCs HECKONbKMMU crnocobamu.

MNMPUMEP 1 B nokasatensax onuMrensHoCT1 MHTepBana
BPEMEHW, 3a KOTOPbIA METPOMOMMHECKas XapakTepucTuka
M3MEHUIach Ha YCTaHOBIEHHOE 3HAYeHVe.

NMPUMEP 2 B nokasatensx W3MeHeHUs Xapak-
TEPUCTUKM 3a YCTAHOBIEHHbIN NHTEPBAN BPEMEHW.

4.20 (5.25)
MUHCTPpYMEeHTaNribHOe cMeluleHune

Pa3HOCTb MeXay cpeaHUM NOBTOPHbIX noKasaHum
N ONOPHbLIM 3Ha4YeHUEeM BeJINYUHDbI

4.21 (5.16)
MHCTPYMEHTanbHbIN apend

HemnpepbIBHOE WM CTyMeH4Yatoe  W3MeHeHue
nokKasaHuin BO BPEMEHMU, BbI3BAHHOE M3MEHEHNUAMU
METPOJSIOrMYECKNX CBOMCTB CPeAcTBa U3MepeHunit

NMPUMEYAHUE MHCTpyMeHTanbHbI Apend He ces-
3aH HN C U3MEHEHUeM BemnuyuHbI, KoTopas n3MepsieTcs,
HU C n3MeHeHneMm Nobon SBHOW BNUAIOLLEN BENIMYUHbI.

4.22
Bapuauma, Bbi3BaHHaA BIIMAIOWENA BENUYMHON

pPasHOCTb MOKa3aHWW ANs OAHHOMO M3MepeHHOoro
3Ha4YeHUs BENUUYUHbI, UMY 3HAYEHUN BENUYUHBI,
obecneunBaembix MaTepuanbHOW Mepown, Korga
BNusiloWaa BeNuMuYuHa nNpUHUMaEeT Mocnefo-
BaTenbHO ABa pasnuyHblX 3HaYeHUs

4.23 (5.17)
BpeMs OTKIIMKa

NPOMEXXYTOK BPEMEHM MeXOy MOMEHTOM, KOraa BXOAHOe
3Ha4yeHne BeNVYMHbLI CPeACTBa M3MEpPeHUA Unu
M3MepUTerIbHOW CUCTEMbI MOABEPraeTCs BHE3anHOMy
M3MEHEHIO Mexgy — OBymsi onpeaeneHHbIMM
MOCTOSIHHBIMWA  3HAYEHUSIMW  BEMUYMHBI, U MOMEHTOM,
KOrja COOTBETCTBYHOLLIEE NOKa3aHWe YCTaHaBNvBaeTcs B
onpederneHHbIX npeadenax BOKPYr CBOEMO YCTaHOBMB-
LLIErocst KOHEYHOrO 3HaYEeHNS!
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4.24
instrumental measurement uncertainty

component of measurement uncertainty arising
from a measuring instrument or measuring sys-
tem in use

NOTE 1 Instrumental measurement uncertainty is ob-
tained through calibration of a measuring instrument or
measuring system, except for a primary measurement
standard for which other means are used.

NOTE 2 Instrumental uncertainty is used in a Type B
evaluation of measurement uncertainty.

NOTE 3 Information relevant to instrumental meas-
urement uncertainty may be given in the instrument
specifications.

4.25 (5.19)
accuracy class

class of measuring instruments or measuring
systems that meet stated metrological require-
ments that are intended to keep measurement
errors or instrumental uncertainties within speci-
fied limits under specified operating conditions

NOTE 1 An accuracy class is usually denoted by a
number or symbol adopted by convention.

NOTE 2  Accuracy class applies to material measures.

4.26 (5.21)

maximum permissible measurement error
maximum permissible error

limit of error

extreme value of measurement error, with respect
to a known reference quantity value, permitted by
specifications or regulations for a given meas-
urement, measuring instrument, or measuring
system

NOTE 1  Usually, the term “maximum permissible errors”
or “limits of error” is used where there are two extreme
values.

NOTE 2 The term “tolerance” should not be used to
designate ‘maximum permissible error’.

4.24
MHCTpYMeHTanbHasa HeonpepeneHHOCTb

CoCTaBMnslWas HeonpeaeneHHOCTU U3MepPEHUH,
BO3HMKaKLWass OT  MCMNOMb3yeMoro cpencrsBa
M3MepeHUn M N3MmepuTeNbHOM CUCTEMbI

MPUMEYAHME 1 UHcTpyMeHTanbHyl0 HeonpeaeneH-
HOCTb MOfy4aloT Npu KanubpoBke CpeacTBa M3MepPeHUI
WM M3MEepUTENbHOM  CUCTEMbI, 3a  WUCKIMIOYEHWEM
NepBUYHOrO 3TanoHa, Ans KOTOPOro MCMNomnb3ylTcs
Apyrve cnoco6sl.

MPUMEYAHUE 2  WHcTpyMeHTanbHyl0 Heonpeaenex-
HOCTb WCMOMb3YIOT AfS OLeHWBaHWA HeonpeaeneH-
HOCTM U3MepeHun no tTuny B.

MPUMEYHAHNE 3 UNHdopmMaums, KacaloLwascs NHCTPY-
MeHTarnbHON HeonpeAerneHHOCTN, MOXeT NPMBOANTLCH B
cneundmKaumm Ha cpeacTBO U3MEPEHWA.

4.25 (5.19)
KJacC TOHHOCTM

KJ'IaCCVId)VIKaLI,I/IOHHaFI Xapaktepuctmka cpeacTs
M3MepeHVlﬁ nnn namMepuTteribHbIX CUCTeM, yaoB-
NneTBopAlnX YCTaHOBJIEHHbIM  METPOJIOrM4YEeCKNUM
Tpe6OBaHI/I‘i|M, KOTOpble nNpeaHa3HadYeHbl AnAa
nogaepxaHua norpemHOCTeﬁ M3MepeHMﬁ nnn
MHCTPYMEeHTalnbHbIX Heonpe,qeneHHOCTeﬁ B
YCTaHOBJIEHHbLIX nNpegenax npu onpeneneHHbIX
yCcnoBuax akcnnyatauum

NMPUMEYAHWE 1 Knacc To4HOCTM 0ObI4HO 0603Ha4a-
€TCs YACNOM UMK CUMBOJIOM, NPUHSATBLIM MO COrnaLleHuto.

MPUMEYAHME 2  Knacc TOYHOCTU MpPUMEHSIETCS U K
MaTepuanbHbIM MepaMm.

4.26 (5.21)

MaKCcumanbHasa gonycKkaemas
norpelwHoCTb UamMmepeHun

MaKkCumMmarlribHaa gonyckaemasa norpeHoCTb

npeagen D,OI'IyCKaeMOVI NOrpeLwHoOCTHn

KpalHee 3Ha4yeHWe MOorpewHoOCTU U3MepeHus
OTHOCUTENTbHO W3BECTHOrO OMOPHOro 3Ha4veHus
BeJfIMYUHbI, paspelleHHoe cneuudurkaumen wunm
HOPMaTMBHbIMW  OOKYMEHTaMu  Ans  OaHHOro
M3MepeHusi, cpeacTBa U3MepeHun nnnm namepm-
TenbHON CUCTEMbI

MPUMEYAHWE 1 O6blyHO, KOrga cywlecTByeT [fBa
KpalHUX 3Ha4yeHusl, MUCMOoNb3YT TEPMUHbI “Makcu-
MarnbHble [OMnyckaemble MOrpewwHocTH” unu “npepensl
O0MyCKaeMon NorpeLLHocTH”.

MPUMEYAHVE 2  He cneayeT mncnonb3oBaTb TEPMUH
“gonyck” Anst 00O3Ha4YeHus MOHATUSA “MakcumanbHast
Joryckaemasi MorpeLHoCTb”.
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4.27 (5.22)
datum measurement error
datum error

measurement error of a measuring instrument or
measuring system at a specified measured quan-
tity value

4.28 (5.23)
Zero error

datum measurement error where the specified
measured quantity value is zero

NOTE Zero error should not be confused with absence
of measurement error.

4.29
null measurement uncertainty

measurement uncertainty where the specified
measured quantity value is zero

NOTE 1  Null measurement uncertainty is associated
with a null or near zero indication and covers an interval
where one does not know whether the measurand is too
small to be detected or the indication of the measuring
instrument is due only to noise.

NOTE 2 The concept of ‘null measurement uncertainty’
also applies when a difference is obtained between
measurement of a sample and a blank.

4.30
calibration diagram

graphical expression of the relation between indi-
cation and corresponding measurement result

NOTE 1 A calibration diagram is the strip of the plane
defined by the axis of the indication and the axis of meas-
urement result, that represents the relation between an
indication and a set of measured quantity values. A
one-to-many relation is given, and the width of the strip
for a given indication provides the instrumental meas-
urement uncertainty.

NOTE 2 Alternative expressions of the relation include
a calibration curve and associated measurement
uncertainty, a calibration table, or a set of functions.

NOTE 3 This concept pertains to a calibration when
the instrumental measurement uncertainty is large in
comparison with the measurement uncertainties asso-
ciated with the quantity values of measurement stan-
dards.

4.27 (5.22)
norpewHoOcCTb B KOHTpOﬂbHOﬁ TOUKe

NorpelHoCTb CpeAcTBa  U3MEpPeHun  unu
M3MepPUTENbLHOW CUCTeMbl [AnsA  3a4aHHOoro
3HaYeHUs USMEPAEMON BENNYMHBI

4.28 (5.23)
MOrpewHocTb Hyns

norpewHoCT™ B KOHTpOHbHOVI TOYKe Korga
3agaHHOe 3Ha4deHune MSMGPHEMOﬁ BeJIN4YUHDbI
PaBHO HyIHO

NMPUMEYAHNE lMorpelwHoCTb Hyna He crnegyet
nyTatb C OTCYyTCTBMEM MOrPEHOCTU U3MEPEHUS.

4.29
HeonpeaeneHHOCTb U3MEPEeHU HynsA

HeonpeneneHHOCTb |/|3MepeHVIIFI, Korga 3agjaHHoe
3Ha4YeHne Msmepﬂemoﬁ BeJIMYNHbI PaBHO HYIO

MPUMEYAHME 1 HeonpepeneHHoOCTb namepeHun
HyNns CBA3bIBAETCA C HyneBbiM MOKa3aHUeM unu
nokasaHvem, 6nmMskuM K Hym, U OXBaTbiBAET MHTEpPBA,
ONsi KOTOPOro HEW3BECTHO, SIBMSIETCA N U3MepsieMast
BenuynHa HaCTONbKO Marnown, YTOGbI ObITb
OGHapy>XeHHOW, WM MnoKa3aHue cpepcTBa U3MepeHUW
BbI3BAHO TOMbKO LLYMOM.

MPUMEYAHME 2  ToHsATMe HeorpedereHHOCMb U3Me-
peHull Hyrs Takke MPUMEHSAETCH, KOorga norydYeHo
pasnuyune mexay nsmepeHusimm obpasua n goHa.

4.30
Avarpamma KanubpoBku

rpacbmquKoe BblpaeHne COOTHOLWUeHNA Mexay
nokKasaHmem 1 COOTBETCTBYWOLWMM pe3ynbTaToOM
n3mMmepeHus

MPUMEYAHME 1 [Ouarpamma kanubpoBku sBRsieTcs
Nnoriocor Ha Cxeme, onpeaenseMoln OCbH MOKasaHui u
OCbl0 pe3ynbTaToB W3MEpPEHMUI, KOTopasi NpeacTaBnsieT
COOTHOLLEHVME  Mexay nokasaHvem U1 Habopom
M3MEpeHHbIX 3Ha4YeHun BenuuuHbl. OHa cooT-
BETCTBYET OTHOLUEHWIO “OOWMH-MHOXECTBO”, M LUMPUHA
nonocbl Ans [aHHOro MokasaHWst [JaeT  MHCTpY-
MeHTarnbHYH HeomnpeaeneHHOCTb.

MPUMEYAHME 2  AnbTepHaTuBHble MpeacTaBrieHus
COOTHOLLEHMST BKMHOYAOT KarMOpPOBOYHYHO KPUBYHO U
CBSI3aHHYI0 C Hell HeonpepenieHHOCTb W3MepeHun,
Tabnuuy KanMbpoBKM NN Habop YHKLNIA.

NMPMUMEYAHME 3 3710 NoHsATHE oTHoCUTCA K
KanubpoBKe, Korga WHCTpYMeHTanbHas Heonpeae-
TNEHHOCTb 3HauuTenbHa no CpaBHEHWIo c
HeonpenerneHHOCTAMN  U3MEPEHWUA, CBSI3aHHbIMU  CO

3Ha4YeHUsAMU BeJINYUHbI, NOJTY4YeHHbIMU OT 3TAaJIOHOB.
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4.31
calibration curve

expression of the relation between indication and
corresponding measured quantity value

NOTE A calibration curve expresses a one-to-one rela-
tion that does not supply a measurement result as it
bears no information about the measurement uncer-
tainty.

5 Measurement standards (Etalons)

5.1 (6.1)
measurement standard
etalon

realization of the definition of a given quantity, with
stated quantity value and associated measure-
ment uncertainty, used as a reference

EXAMPLE 1 1 kg mass measurement standard with an
associated standard measurement uncertainty of 3 ug.

EXAMPLE 2 100 Q measurement standard resistor
with an associated standard measurement uncertainty of
1 pQ.

EXAMPLE 3  Caesium frequency standard with a
relative standard measurement uncertainty of 2 x 10~5.

EXAMPLE 4  Hydrogen reference electrode with an
assigned quantity value of 7.072 and an associated
standard measurement uncertainty of 0.006.

EXAMPLE 5  Set of reference solutions of cortisol in
human serum having a certified quantity value with
measurement uncertainty for each solution.

EXAMPLE 6 Reference material providing quantity
values with measurement uncertainties for the mass
concentration of each of ten different proteins.

NOTE 1 A “realization of the definition of a given
quantity” can be provided by a measuring system, a
material measure, or a reference material.

NOTE 2 A measurement standard is frequently used
as a reference in establishing measured quantity values
and associated measurement uncertainties for other
quantities of the same kind, thereby establishing me-
trological traceability through calibration of other
measurement standards, measuring instruments, or
measuring systems.

NOTE 3 The term “realization” is used here in the most
general meaning. It denotes three procedures of
“realization”. The first one consists in the physical
realization of the measurement unit from its definition
and is realization sensu stricto. The second, termed
“reproduction”, consists not in realizing the measurement
unit from its definition but in setting up a highly
reproducible measurement standard based on a physical

4.31
KanmbposouHas Kpusas
rpagyvmpoBoYHas Kpvsas

Bblpa)XXeHne COOTHOLWEeHUA MeXOy MNoKa3aHuem u

COOTBETCTBYOLMM  U3MEepPeHHbIM  3HaYyeHuem
BeNNYUHbI
NMPUMEYAHNE KannbpoBoyHas kpuBas BblpaxkaeT

B3aVMHO OAHO3HAa4yHOE COOTHOLUEHME, Y4TO He- [ocTa-
TOYHO ANS NpeAcTaBneHns pesynbTaTta M3MepeHus, Tak
Kak kanmbpoBOYHas KpuBas He HeceT MHdOpMauum o
HeonpeaeneHHOCTU U3MEPEHUN.

5 J3TanoHsbl

5.1 (6.1)
STaAnoH

peannsauna  onpenerneHna 0aHHOA  BeJIMYUHbI C
YCTaHOBJIEHHbIM 3Ha4eHneM BeriM4nHbI N CBSI3aHHOM C
HMM HeonpeaerneHHOCTbLHO M3MepeHVIl7l, ncnonbsyemas
B Ka4eCTBe OCHOBbI OJ14 CpaBHEHUA

MPUMEP 1 OTtanoH maccbkl 1 Kr cO CBsi3aHHOM
CTaHAApPTHOM HeonpeneneHHOCTbH U3MepPeHUn 3 MKT.

MPUMEP 2 OtanoHHbIn pesuctop 100 Om co cBA3aHHON
CTaHOAPTHON HEOMPEAENEHHOCTLIO 3MepeHnin 1 MkOM.

MPUMEP 3 LleaneBbin aTanoH 4acToTbl C OTHOCK-

TeNbHOW CTaHO4APTHOW HeOoMpeAeneHHOCTbIO U3MepeHui
-15

2x107°.

NMPUMEP 4 OTanoHHbIN BOOOPOAHBIN  3MNEKTPoA C
NPUNUCaHHbIM 3HaYeHNeM BenuuuHel 7,072 n cBa3aHHON
cTaHZapTHOW HeonpeneneHHoCTbo namepenunin 0,006.

NMPUMEP 5 Habop pedepeHTHbIX pacTBopoB
KOpTM30Mna B CbIBOPOTKE KPOBM YernoBeka, WMELUNX
cepTMdULMPOBaHHOE 3HAYeHWe BENUYUHBLI C Heornpe-
OENEeHHOCTBI0 N3MEPEHNIA ANSA KaX4oro pacTeopa.

NMPUMEP 6 CtaHaapTHbIn  obOpasen, obGecneuu-
BaOLWMN 3HAYEHUs] BENUYMHBI C HeonpeaeneHHOCTAMU
M3MEpPEHUn MacCoBOI KOHLIEHTPaLMK KaXxaoro U3 Aecatu
pasnuyHbIX GEenKoB.

MPUMEYAHWE 1 “Peanusauns onpegeneHus aaHHON
BENMUUMHBI” MOXeT obecneynBaTtbCcsl WU3MepUTeNibHOM
CUCTEMOWN, MaTepuanbLHOM MepoMn MM CTaHAAPTHbIM
o6pa3uyom.

MPUMEYAHME 2  3TtanoH 4acTo MCnonb3yeTcs Kak
onopa [Ans YCTaHOBMEHUS W3MEPEHHbIX 3Ha4YeHun
BENIMYMHbI CO CBSI3aHHBIMW C HWMU HeonpeaeneH-
HOCTAMW U3MEpPeHUi ANa Apyrux BeNMYMH TOro e popaa,
1 Takum obpa3om, ANnsi yCTaHOBMEHNS METPOSOrM4eckomn
NPOCNEeXMBaeMOCTU Yepe3 KanmbpoBKy Apyrux 3Ttano-
HOB, CPeACTB U3MEPEHUN NI U3MEPUTENBHbLIX CUCTEM.

MPUMEYAHNE 3  TepmuH “peanusaums” wcnonbay-
eTcs 3gecb B camom obwem cmbicrie. OH o3HayaeT Tpu
npoueaypsbl “peanusaumun’. MNepeas cocTouT B hU3NYECKON
peanusauuv eAMHULbI U3MEPEHUA 13 ee onpeaerneHns n
ABnAeTcs peanu3aumen B ByksanbHOM cMmbicre. BTtopas,
HasblBaeMasi «penpoaykumen» (reproduction), coctout He
B peanusauum eanHnLbl U3MepeHus U3 ee onpeaenexus, a
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phenomenon, as it happens, e.g. in case of use of
frequency-stabilized lasers to establish a measurement
standard for the metre, of the Josephson effect for the
volt or of the quantum Hall effect for the ohm. The third
procedure consists in adopting a material measure as a
measurement standard. It occurs in the case of the meas-
urement standard of 1 kg.

NOTE 4 A standard measurement uncertainty asso-
ciated with a measurement standard is always a
component of the combined standard measurement
uncertainty (see ISO/IEC Guide 98-3:2008, 2.3.4) in a
measurement result obtained using the measurement
standard. Frequently, this component is small compared
with other components of the combined standard meas-
urement uncertainty.

NOTE 5 Quantity value and measurement uncertainty
must be determined at the time when the measurement
standard is used.

NOTE 6 Several quantities of the same kind or of
different kinds may be realized in one device which is
commonly also called a measurement standard.

NOTE 7 The word “embodiment” is sometimes used in
the English language instead of “realization”.

NOTE 8 In science and technology, the English word
“standard” is used with at least two different meanings: as
a specification, technical recommendation, or similar
normative document (in French “norme”) and as a meas-
urement standard (in French “étalon”). This Vocabulary is
concerned solely with the second meaning.

NOTE9 The term “measurement standard” is some-
times used to denote other metrological tools, e.g.
‘software measurement standard’ (see ISO 5436-2).

5.2 (6.2)

international measurement standard
measurement standard recognized by signatories
to an international agreement and intended to serve
worldwide

EXAMPLE 1 The international prototype of the kilo-
gram.
EXAMPLE 2 Chorionic gonadotrophin, World Health

Organization (WHO) 4th international standard 1999,
75/589, 650 International Units per ampoule.

EXAMPLE 3 VSMOW?2 (Vienna Standard Mean Ocean
Water) distributed by the International Atomic Energy
Agency (IAEA) for differential stable isotope amount-of-
substance ratio measurements.

B yCTaHOBINEHUN BbICOKOCTaOUINBHOTO aTarnoHa,
OCHOBaHHOIoO Ha (hU3MYECKOM SIBIIEHUW, KakK, Hanpumep, B
crnyyae MCnomnb30oBaHWsi CTabunmManpoBaHHbIX MO YacToTe
nasepoB Ans1 YCTaHOBMEHUs 3TanoHa MeTpa, adpdekra
I[bxo3edcoHa Ana BombTa, KBaHTOBOro addpekta Xonna
ansa oma. TpeTba npouedypa COCTOMT B MPUHATUM
MaTepuanbHOM Mepbl B KayecTBe 3TanoHa. JTO mmeeT
MECTO B Cryyae atanoHa 1 kr.

MPUMEYAHME 4  CrangapTHas HeonpeaeneHHoCTb
V3MEPEHWNI, CBA3aHHad C 3TarioHoOM, SBISIETCAT Bcerga
COCTaBMsiOLLEN  CyMMapHOMW  CTaHOApPTHOW  Heormnpe-
penéHHoctn usmepeHumn (cm. ISO/IEC Guide 98-3:2008,
2.34) ans pesynbTata U3MepeHUsi, KOTOPbIA MOMy4YeH C
UCMONb30BaHNEM 3TanoHa. Yacrto Takas cocTaBnsiowias
Mara no CpaBHEHWIO C APYrMMX COCTaBNSIOLLMMIN CyMMapHOM
CTaHOapTHOM HeoNPEeAENEeHHOCTU N3MEPEHNIA.

MPUMEYAHME 5 3HauyeHne BenMYMHbI W  Heomnpe-
OENEeHHOCTb UW3MEPEHUN [OOMKHbl  ONpefensiteCa  BO
BPEMS UCMOSb30BaHUA 3TanoHa.

MPUMEYAHME 6  Heckonbko BEMWYMH OOHOrO poda Umu
pasnnyHbIX PoAOB MOMyT ObiTb peanu3oBaHbl B OOHOM
YCTPOWCTBE, KOTOPOE 0ObINHO TakKe Ha3bIBaKOT STASIOHOM.

MPUMEYAHNE 7  WHorma BMECTO aHITIMIACKOTO  CrioBa
“realization” (peanmzaumsi) UCTOMNb3YHOT CrioBo
“embodiment’(BonroLLeHue).

MPUMEYAHME 8 B Hayke M TexHUKE aHrnuminckoe
cnoeo “standard” (ctaHgapT) UCMOMb3YKT MO KpawmHen
Mepe B ABYX pPa3nU4HbIX 3HAYEHMSX: Kak crneundukaums,
TexHn4yeckast pekomeHaauums unm nofo6HbIV
HOpMaTMBHbIV AOKYMEHT M Kak 3TanoH . B atom cnosape
paccMmaTpuBaeTCs TONMbKO BTOPOE 3HAYEHUE.

MPUMEYHAHNE 9  TepMuH “namepuTenbHbIi aTanon”
(measurement standard) wuHorga wcnomb3ylT ANS
obo3HavyeHnsa  Opyrux  MeTPOSIorMYecKUX  CPeAacTs,
Hanpvmep,  “aTanoHHoe  nporpamMMHoe  obecneve-
Hue”(software measurement standard) (cm. ISO 5436-2).

5.2 (6.2)
MeXXAayHapoaHbIN 3TarioH

JTAalloOH, KOTOprIZ Nnpn3HaH BCeMn rocygapcreamMu,
noanuncaswinMn  MeXxXayHapogHoe cornawleHue, un
npegHasHa4veH ansd BCEMUPHOIro npuMeHeHun4d

NPUMEP 1

MPUMEP 2 XOPUOHMYECKUN  FTOHAOOTPONWUH,  4-bin
MexayHapoaHbln atanoH 1999 BceMupHoW opraHusauum
3apasooxpaHeHuns (WHO), 75/5689, 650 mexayHapoaHbIX
eQVHUL, B amnyre.

MexayHapoaHbI MPOTOTMN KUIorpaMmma.

MPUMEP 3 VSMOW2 (Vienna Standard Mean
Ocean Water) — BeHckuii aTanoH cpeiHe okeaHN4eCcKon
BOAbl, KOTOPbIA pacnpocTpaHseTcs MexayHapoaHbIm
areHTCTBOM Mo aTomHow aHeprum -MATATS (IAEA), ans
andpdepeHumanbHbIX  M3MEPEeHUA  OTHOLLEHWA  KONu-
YecTBa BellecTBa CTabubHbIX M30TOMOB.
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5.3 (6.3)
national measurement standard
national standard

measurement standard recognized by national
authority to serve in a state or economy as the
basis for assigning quantity values to other meas-
urement standards for the kind of quantity con-
cerned

5.4 (6.4)
primary measurement standard
primary standard

measurement standard established using a pri-
mary reference measurement procedure, or
created as an artifact, chosen by convention

EXAMPLE 1 Primary measurement standard of
amount-of-substance concentration prepared by dis-
solving a known amount of substance of a chemical
component to a known volume of solution.

EXAMPLE 2  Primary measurement standard for pres-
sure based on separate measurements of force and
area.

EXAMPLE 3  Primary measurement standard for iso-
tope amount-of-substance ratio measurements, prepared
by mixing known amount-of-substances of specified
isotopes.

EXAMPLE 4  Triple-point-of-water cell as a primary
measurement standard of thermodynamic temperature.

EXAMPLE 5 The international prototype of the kilo-
gram as an artifact, chosen by convention.

5.5 (6.5)
secondary measurement standard
secondary standard

measurement standard established through cali-
bration with respect to a primary measurement
standard for a quantity of the same kind

NOTE 1 Calibration may be obtained directly between
a primary measurement standard and a secondary
measurement standard, or involve an intermediate meas-
uring system calibrated by the primary measurement
standard and assigning a measurement result to the
secondary measurement standard.

NOTE 2 A measurement standard having its quantity
value assigned by a ratio primary reference measure-
ment procedure is a secondary measurement standard.

5.6 (6.6)
reference measurement standard
reference standard

measurement standard designated for the cali-
bration of other measurement standards for
quantities of a given kind in a given organization
or at a given location

5.3 (6.3)
HauMMOHaJIbH bIX 3TanNoH
HauunoHan bHbIW 3TanoH

3TanoH, MPU3HaHHBLIA HaLMOHamNbHLIMKU OpraHammu
BMacTV AnA UCMoNnb30BaHWSA B rocydapcTse unv B
9KOHOMMYECKOW CUCTEME B KayecTBe OCHOBbI AN
NpuUNUCbIBaHUS 3HAY€HUN BeNUYUHLI  OPYIUM
aTanoHam Ans [aHHOro poAa BenU4YMHbI

5.4 (6.4)
ﬂepBH‘lelﬁ STAlNOH

3TaNoOH, OCHOBaHHbIA Ha WCMOMb30BaHWM MNep-
BUYHON pedepeHTHOM MeTOAUKU WN3MepeHun
UM CcOo3daHHbIA Kak apTedakT, BblIOpaHHbIA MO
cornaLueHunto

MPUMEP 1 [NepBuYHbIN 3TanoH MOMSIpHOMN
KOHLIEHTpauuMK1, NPUroTOBMEHHbIA MNyTEM PaCTBOPEHMS
M3BECTHOTO  KONMM4YecTBa  BELLECTBA  XMMWYECKOro
arneMeHTa B U3BECTHOM O6beEMe pacTBopa.

MPUMEP 2 [lepBWYHbIN 3TANOH AaBrieHMs Ha OCHOBe
HE3aBUCUMbIX U3MEPEeHUIM CUMbl U NNoLaaun.

MPUMEP 3 [MepBUYHBIN  3TanoH ANsS  U3MepeHun
MOMSAPHOrO  OTHOLUEHWSI WM30TOMOB, MNPUIOTOBMEHHbIN
CMelUMBaHNEeM  WM3BECTHOrO  KoNuyecTBa  BeLLECTB
onpegeneHHbIX N30TOMNOB.

NMPUMEP 4 fAyelika TPOMHON TOYKM BOAbI B KA4ecTBe
NMepBMYHOrO 3TanoHa TepMOAMHaMWYECKOW Temnepa-

Typbl.

NMPUMEP 5 MexgyHapoaHbIi NpoTOTUN Kurorpamma
Kak apTedakT, BbIOpaHHbINA MO CornalleHuio.

5.5 (6.95)
BTOPUYHbIA 3TAJSIOH
BTOPUYHbIV 3TASOH

3TanoH, KOTopbIN kanubpyeTcs MO NepBUYHOMY
3TanoHy A58 BeNIMYMHbI TOrO Xe poaa

MPUMEYAHME 1 KanubpoBka BTOPMYHOro aTarnoHa
MOXET NPOBOAMTBLCA HEMOCPeACTBEHHO MO MEPBUYHOMY
3TanoHy WNU BKNIOYATb MNPOMEXYTOYHYIO U3Mepu-
TeNnbHYK CUCTEeMY, KanubpoBaHHYl MO NEPBUYHOMY
3TanoHy, C MpUMNUCbIBAHUEM pe3ynbTaTa U3MepeHUs
BTOPVYHOMY 3TanoHy

MPUMEYAHNE 2  OTanoH, umewwuin 3Ha4YeHue Be-
JINYMHBLI, NPUNMCaHHOE NO nepBUYHOM pedepeHTHOMN
MeToAukKe M3MepeHun OTHOLUEHUH, ABnseTcA
BTOPVYHBIM 3TANIOHOM.

5.6 (6.6)
MCXOOHbIA 3TAaNoOH
OMNOPHbIN 3TaNIoH

3TalloH, npe,u,HasHaquHbM ansa KanMspOBKM
Opyrux 3TtanoHoB AJi4 BeNnMUYUH [JaHHOMo poaa B
OaHHON opraHmsauunm mnm B aHHOM MecCTe
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5.7 (6.7)
working measurement standard
working standard

measurement standard that is used routinely
to calibrate or verify measuring instruments or
measuring systems

NOTE1 A working measurement standard is usually
calibrated with respect to a reference measurement standard.

NOTE 2 In relation to verification, the terms “check
standard” or “control standard” are also sometimes used.

5.8 (6.9)
travelling measurement standard
travelling standard

measurement standard, sometimes of special con-
struction, intended for transport between different
locations

EXAMPLE Portable battery-operated caesium-133 fre-
quency measurement standard.

5.9 (6.8)
transfer measurement device
transfer device

device used as an intermediary to compare meas-
urement standards

NOTE Sometimes, measurement standards are used as
transfer devices.

5.10
intrinsic measurement standard
intrinsic standard

measurement standard based on an inherent and
reproducible property of a phenomenon or sub-
stance

EXAMPLE 1 Triple-point-of-water cell as an intrinsic
measurement standard of thermodynamic temperature.

EXAMPLE 2 Intrinsic measurement standard of elec-
tric potential difference based on the Josephson effect.

EXAMPLE 3 Intrinsic measurement standard of elec-
tric resistance based on the quantum Hall effect.

EXAMPLE 4  Sample of copper as an intrinsic meas-
urement standard of electric conductivity.

NOTE 1 A quantity value of an intrinsic measurement
standard is assigned by consensus and does not need to
be established by relating it to another measurement
standard of the same type. lts measurement uncertainty
is determined by considering two components: the first
associated with its consensus quantity value and the
second associated with its construction, implementation,
and maintenance.

NOTE 2 An intrinsic measurement standard usually
consists of a system produced according to the require-

5.7 (6.7)
pabouun aTanoH

3TarloH, KOTOpbIA UCNOMb3YIT ASf19 NOBCEAHEBHOMN
KanubpoBKU UMW NOBEPKU CPEACTB U3MEPEHUI UNnu
M3MepUTenbHbIX CUCTEM

MPUMEYAHME 1 Pabouunii aTanoH obblMHO KanmbpyroT
Mo UCXO/HOMY 3TaroHy.

MPUMEYAHME 2 Tlpu noBepke Takke uWHorga
UCMOMNb3YIOT TEePMUHbI “NMpoBepoYHbI aTanoH” (check
standard) nnm “koHTponbHbIN 3TanoH” (control standard).

5.8 (6.9)
TPaHCNOPTUPYEMbINA ITANOH
3TanoH, WHOrga  CcreunanbHOM  KOHCTPYKLMK,

ﬂpeﬂ,Ha3HaH8HHbIVI ana  TpaHCnopTupoBaHUA U3
OAHOro Mecta B gpyroe

NMPUMEP MopTaTvBHbIN Ue3neBbIn (Ue3nin-133) aTa-
FOH YacToThbl C NMTaHUeM OT GaTapew.

5.9 (6.8)
YCTPOMUCTBO CpaBHEHUA

YCTPOVCTBO, KOTOPOE WCMOMb3yeTcsi Kak CpeacTBo
AN CINYEHNs 3TaNoOHOB

NMPUMEYAHNE MHorga aTanoHbl UCMOMb3yTCs B
KayecTBe YCTPONCTB CPpaBHEHUS.

5.10
€eCTeCTBeHHbIN 3TaNoH

3TafloH, KOTOpbIA OCHOBLIBAETCS Ha NPUPOLHOM
(cobGcTBEHHOM) UM BOCNPOM3BOAMMOM  CBOWCTBE
SIBMEHMS UK BellecTBa

NMPUMEP 1 Ayenka TPOMHOM TOYKM BOAbl KakK ecTec-
TBEHHbIN 3TanoH TePMOANHaMNYECKON TeMnepaTtypbl.

MPUMEP 2 EcTectBeHHbIV 3TaroH pasHOCTU  3nekTpy-
YeCKuX NoTeHUMaroB, OCHOBaHHbLIN Ha adpdpekTe [rosedcoHa.

NMPUMEP 3 EctectBeHHbIN ~ STANOH  3NEKTPUYECKOrO
COMPOTMBIEHNS], OCHOBaHHbIN Ha KBaHTOBOM acdbdpekTe Xonna.

MPUMEP 4 O6pa3seL, Mean kak eCTeCTBEHHbIA 3Ta-
TIOH 3NEKTPONPOBOAHOCTH.

MPUMEYAHWE 1 3HayeHne BeNMYMHbI ECTECTBEH-
HOro 3TanoHa MPUNUCbIBAETCS MO COrMalEeHUio U He
TpebyeT yCcTaHOBMNEHNS CBA3W C APYrMMUX 3TarioHaMu Toro
e Buga. Ero HeonpepeneHHOCTb U3MepeHUN
onpegensieTcs C yd4eToM [BYyX COCTaBNSALWMX: nepsas
CBsi3aHa C cornacoBaHHbIM 3HA4YE€HWEM BENUYUHBLI, BTO-
pasi cBA3aHa C KOHCTPYKLMEW, UCMOMHEHNEM W nopnep-
»KaHWeM aTarnoHa.

MPUMEYAHWNE 2  EcTecTBEHHbIN  3TanoH  0ObIYHO
npeacrtaenseT cobon cuctemy, Co3gaHHyH B COOTBET-
CTBUM C TpebOBaHWSIMM COrMacoBaHHOM MNpoueaypbl, 1
noanexvnT nepuoanyeckon Bepudmkaumm (npoBepke
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ments of a consensus procedure and subject to periodic
verification. The consensus procedure may contain
provisions for the application of corrections necessitated
by the implementation.

NOTE 3 Intrinsic measurement standards that are
based on quantum phenomena usually have outstanding
stability.

NOTE 4 The adjective “intrinsic” does not mean that
such a measurement standard may be implemented and
used without special care or that such a measurement
standard is immune to internal and external influences.

5.11 (6.12)
conservation of a measurement standard
maintenance of a measurement standard

set of operations necessary to preserve the metro-
logical properties of a measurement standard
within stated limits

NOTE Conservation commonly includes periodic verifi-
cation of predefined metrological properties or calibration,
storage under suitable conditions, and specified care in use.

5.12
calibrator

measurement standard used in calibration

NOTE The term “calibrator” is only used in certain fields.

5.13 (6.13)
reference material
RM

material, sufficiently homogeneous and stable with
reference to specified properties, which has been
established to be fit for its intended use in meas-
urement or in examination of nominal properties

NOTE 1 Examination of a nominal property provides a
nominal property value and associated uncertainty. This
uncertainty is not a measurement uncertainty.

NOTE 2 Reference materials with or without assigned
quantity values can be used for measurement
precision control whereas only reference materials with
assigned quantity values can be used for calibration or
measurement trueness control.

NOTE 3 ‘Reference material’ comprises materials em-
bodying quantities as well as nominal properties.

EXAMPLE 1 Examples of reference materials
embodying quantities:

a) water of stated purity, the dynamic viscosity of
which is used to calibrate viscometers;

npaBunbHocTH). CornacoBaHHasi npoueaypa MoXeT
BKMIOYATb  yKa3aHUsi  OTHOCUTENBHO  MPUMEHEHUS
HeobxoaMMbIX MOMPaBOK NpU 3KCNyaTaummn aTanoHa.

MPUMEYAHME 3  EcTecTBeHHble 3TanoHbl, KOTOpble
OCHOBaHbl Ha KBAHTOBbIX SIBMEHUSX, OObIYHO WMET
HaMBbICLLY CTaGUITbHOCTD.

MPUMEYAHUE 4  TlMpunaratenbHoe “ecTecTBEHHbIN”
He O3Ha4aeT, YTO TakoW 3TanoH MoXeT OblTb co3daH K
ucnonb3osaH 6e3 cneynanbHOro 06CNYXMBaHUS UK YTO
Takon 3TanoH HEBOCMPUNMYMB K BHYTPEHHUM W BHELUHUM
BMUSHUAM.

5.11 (6.12)
XpaHeHue ITanoHa
noanepxxaHume atanoHa

COBOKYMHOCTb  Ofepauuit, HeobxoaumbIX ANt
COXpaHeHUs1  METPOJSIOTUYECKNX  XapaKTepUCTMK
3TanoHa B YCTaHOBIEHHbIX Npeaenax

NMPUMEYAHNE XpaHeHne 0ObLIMHO BKMOYaeT nepuo-
ANYeckylo BepudUKaLMIO YCTAHOBIEHHbIX METPOno-
TMYECKMX XapakTepUCTUK UM KanubpoBKy, cogepaHne
npu  Hagnexawmx  YCroBusX, n  cobnogeHne
YCTaHOBIEHHbIX NPaBUI1 NPU NCNOMb30BaHNUM.

5.12
Kanubpartop

3TalloOH, VICFIOJ'Ib3yGMbIVI npu KanMGpOBKe

NMPUMEYAHUE TepmuH  “kanubpatop”
3yeTcsl TONMbKO B OnpeaerieHHbIX obrnacTax.

ncnonb-

5.13 (6.13)
cTaHpapTHbIA o6pasen
co

matepuan, JOCTaTOMHO OAHOPOAHbLIA N CTaburbHbLIN B
OTHOLLEHWN OMnpefeneHHbIX CBOWCTB, KOTOpble Obinn
yCTaHOBIEHbl, 4TOObI OH Obin npurogeH Ans ero
npegHa3Ha4YeHHOro UCMOMb30BaHNA NpY U3MEPEeHUU
WM NPy NCCNEA0BaHMN Ka4eCTBEHHbIX CBONCTB

NMPUMEYAHWE 1 WccnenoBaHne KayecTBEHHOrO CBOW-
cTBa obecrneymBaeT 3HAaYEHNE STOrO CBOMCTBA U CBA3AHHYHO C
HAM  HeonpedeneHHoCTb. JTa  HeonpedeneHHOCTb  He
ABNSIETCS HeonpeneneHHOCTLH U3MepPeHUH.

MPUMEYAHME 2  CraHgaptHble oOpasubl C  Mpunu-
CaHHbIMM 3HAYEHUSIMU BenuuUMHbI U 6e3 HUX MoryT
MCMONb30BaTLCA Af1st KOHTPOMS MPELIM3MOHHOCTU U3MePEHUH,
Torda Kak TOMbKO CTaHAapTHble 06pasubl C MPUMMCAHHLIMM
3HAYEHVSIMM  BENWYMHBI  MOMYT  UCMONb3oBaThbes  Afis
KarMGpOBKU W KOHTPOIS NPaBUITbHOCTU U3MEPEHWIA.

MPUMEYAHME 3  ToHATMe cmaHOapmHbili obpa3sey,
BKNtoYaeT B cebs MaTepuanbl, Bonnowarwlme Kak
BeJIMYMHbI, TaK ¥ Ka4eCTBEHHbIE CBOWCTBA.

NMPUMEP 1 lNMpumepbl cmaHdapmHbIX 0bpa3yos,
sornnowarowux 8eUYUHbI:

a) BOAa YCTaHOBJ'IeHHOVI cTeneHun YUCTOThI,
ANHaMn4yeckaa BA3KOCTb KOTOpOIZ ncnonb3yeTca
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b) human serum without an assigned quantity value
for the amount-of-substance concentration of the
inherent  cholesterol, used only as a
measurement precision control material;

c) fish tissue containing a stated mass fraction of a
dioxin, used as a calibrator.

EXAMPLE 2 Examples of reference materials

embodying nominal properties:

a) colour chart indicating one or more specified
colours;

b) DNA compound containing a specified nucleotide
sequence;

c) urine containing 19-androstenedione.

NOTE 4 A reference material is sometimes incorpo-
rated into a specially fabricated device.

EXAMPLE 1  Substance of known ftriple-point in a
triple-point cell.
EXAMPLE 2 Glass of known optical density in a

transmission filter holder.

EXAMPLE 3  Spheres of uniform size mounted on
a microscope slide.

NOTES5 Some reference materials have assigned
quantity values that are metrologically traceable to a
measurement unit outside a system of units. Such
materials include vaccines to which International Units
(IU) have been assigned by the World Health Organi-
zation.

NOTE 6 In a given measurement, a given reference
material can only be used for either calibration or quality
assurance.

NOTE 7 The specifications of a reference material
should include its material traceability, indicating its origin
and processing (Accred. Qual. Assur.:2006)45],

NOTE 8 ISO/REMCO has an analogous definition[42!
but uses the term “measurement process” to mean
‘examination’ (ISO 15189:2007, 3.4), which covers both
measurement of a quantity and examination of a nominal
property.

5.14 (6.14)

certified reference material

CRM

reference material, accompanied by docu-

mentation issued by an authoritative body and
providing one or more specified property values
with associated uncertainties and traceabilities,
using valid procedures

EXAMPLE Human serum with assigned quantity value
for the concentration of cholesterol and associated
measurement uncertainty stated in an accompanying
certificate, used as a calibrator or measurement true-
ness control material.

ansa KaJ'II/I6POBKI/1 BUCKO3NMETPOB;

b) cbiBopoTka KpoBM 4YenoBeka Ge3 MpPUNMCAHHOIO
3HA4YeHVss BENMUYMHBI —  MOMAPHOM  [oMnu
COBCTBEHHOrO  XoniecTepuHa,  Mcnonb3yemasi
TONMbKO  Kak  MaTepuan  Ons  KOHTpons
NPeLUn3NOHHOCTU N3MEPEHUNA;

C) TkaHb pbiObl, coOepXaLLas YCTaHOBIIEHHYIO MAcCOBYHO
[OIH0 OMOKCUHA, UCTIONb3yemast Kak Kanubpatop.

NMPUMEP 2 lMpumepbl cmaHdapmHbIX 0bpa3yos,
sonnowarolux ka4ecmeeHHble ceolicmaa:

a) uBeTtoBad AguarpamMmma, KOTopad MoKa3bliBaeT
oauH unn 6onee KOHKPETHbIX LIBETOB;

b) crpyktypa [OHK, cogepxawas onpeaeneHHyto
nocrnenoBaTeribHOCTb HYKNeoTUaOB;

c) Moua, cogepxalyasa 19-aHapOCTeHANOH.

MPUMEYAHME 4  CraHpapTHbIi 06pasew, MHOTAA BKITO-
YaloT B COCTaB crneLmarbHO CO34aHHOro YCTPOMCTRA.

MNMPUMEP 1 BewectBo C u13BECTHOM TPOWHOM
TOYKOW B l4ENKE TPOMHOWN TOYKM.

NPUMEP 2 CTekno ¢ W3BECTHOM OMTUYECKOWN
NNOTHOCTLIO B AepkaTtene ceetodusbTpa.

MPUMEP 3 Cdpepuyeckue vactvipl OOHOTO pasmepa,
pa3MeLLEeHHbIE Ha NPEaMETHOM CTEKIe MUKPOCKONa.

MPUMEYAHME 5  Hekotopble cTaHgoapTHble  oOpasubl
UMEIOT MPUMMUCaHHbIE 3HAYEHWST BEMNYMHBI, KOTOPbIE SBMSIOTCS
METPOMOMVYeCK/  MPOCIEXVBAEMbIMA K BHECUCTEMHOM
eavHuLe namepeHus. K Takm matepuanam OTHOCST BaKLMHbI,
koTopbiM  MexayHapogHble eguHuubl  (IU)  mpynmcsisatotest
BcemupHon opraHmsaLmelt 30paBooxpaHeHs.

NMPMUMEYAHME 6 B pgaHHOM W3MepeHuWn [aHHbIN
CTaHOapTHbIN obpasel, MOXEeT WUCMNOfb30BaTbCs TOJbKO
nnbo anst kanmbpoBku, NMM6o Ans obecneyeHust kKayecTea.

MPUMEYAHME 7  Cneuncumkaums Ha cTaHOapTHbIN
obpasel, AomkHa  BKMOYaTb  ero  maTtepuanbHyo
NpocCnexXnBaemMocTb, KOTopasi MnokasblBaeT €ero npouc-
xoxaeHne n o6paboTky (Accred. Qual. Assur.:2006) 451,

MPUMEYAHME 8 ISO/REMCO wumeeT aHanornyHoe
onpepenennel®®l, Ho npumeHsieT TepMuH “npouecc u3-
MepeHus” ans o06o3HayYeHMs1 MOHATMSA “UccnegoBaHue”
(ISO 15189:2007, 3.4), kOoTOPOE OXBaTbLIBAET U U3MeEpe-
HVe BENUYUHbBI U UCCIENOBaHNE Ka4ECTBEHHOMO CBOMCTRA.

5.14 (6.14)
aTtTecToBaHHbIM CTaHAApPTHbIM ob6pas3ey
CRM

cTaHOapTHbIN obGpaseun, KOTOpbI conpo-
BOXAaeTCcA AOKYMEHTauuen, BblAaHHOW chneuunanb-
HbIM OpraHoM, B KOTOPOM yka3aHO oAHO unu bonee
3Ha4YeHW OnpederneHHoOro CBOWCTBA C COOTBET-
CTBYHOLLUMMMW HEOMNPeOEeNeHHOCTAMU U NpocnexuBa-
€MOCTbIO, YCTaHOBMEHHBIMA C WCMONIb30BaHNEM
y3aKOHEHHbIX npoueayp

NMPUMEP CbIiBOpOTKa KpPOBM 4YerioBeka C npunucaH-
HbIM 3HaYeHMEM BeJNIUYUHbI ANS KOHUEeHTpauuu xone-
CTepvHa W COOTBETCTBYKOLLEV HeonpeaeneHHOCTbIo
M3MepeHUM, ykasaHHbIMM B COMPOBOAMTENBLHOM CBUAE-
TenbCTBE, KOTOpas UCMONb3yeTcs Kak Kanubpartop vnv
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NOTE 1 ‘Documentation’ is given in the form of a
‘certificate’ (see ISO Guide 31:2000).

NOTE 2  Procedures for the production and certification
of certified reference materials are given, e.g. in
ISO Guide 34 and ISO Guide 35.

NOTE 3 In this definition, “uncertainty” covers both
‘measurement uncertainty’ and ‘uncertainty associated
with the value of a nominal property’, such as for identity
and sequence. “Traceability” covers both ‘metrological
traceability of a quantity value’ and ‘traceability of a
nominal property value’.

NOTE 4 Specified quantity values of certified reference
materials require metrological traceability with associated
measurement uncertainty (Accred. Qual. Assur.:2006) [45],

NOTES5 ISO/REMCO has an analogous definition
(Accred. Qual. Assur.:2006)5] but uses the modifiers
‘metrological’ and ‘metrologically’ to refer to both quantity
and nominal property.

5.15
commutability of a reference material

property of a reference material, demonstrated by
the closeness of agreement between the relation
among the measurement results for a stated
quantity in this material, obtained according to two
given measurement procedures, and the relation
obtained among the measurement results for other
specified materials

NOTE 1  The reference material in question is usually a
calibrator and the other specified materials are usually
routine samples.

NOTE 2 The measurement procedures referred to in
the definition are the one preceding and the one following
the reference material (calibrator) in question in a
calibration hierarchy (see ISO 17511).

NOTE 3 The stability of commutable reference mate-
rials is monitored regularly.

5.16
reference data

data related to a property of a phenomenon, body,
or substance, or to a system of components of
known composition or structure, obtained from an
identified source, critically evaluated, and verified for
accuracy

EXAMPLE Reference data for solubility of chemical
compounds as published by the IUPAC.

NOTE 1 In this definition, accuracy covers, for exam-
ple, measurement accuracy and ‘accuracy of a nominal

MaTtepuan anga KOHTponA NnpaBUNIbHOCTU N3MepPeHUs.

MPUMEYAHUVE 1 [fokymeHmauusi npefacTaBnseTca B
dopme ceupeTenscTBa (‘certificate’) (cm. ISO Guide 31:2000).

MPUMEYAHVE 2  Tpoueaypbl M3roToBMNEHMUS "
aTTectauMu  CTaHAapTHbIX  0Opa3uoB  MpYBEAEHHI,
Hanpumep, B ISO Guide 34 1 ISO Guide 35.

NMPUMEYHAHME 3 B atom onpegeneHun “Heonpefe-
NeHHOCTb” OXBaTbiBaeT W MNOHATUE HeorpedeneHHOCMb
u3MepeHull N MOHATUE HeornpederneHHOCMb, C8s3aHHasi
CO 3Ha4YeHUeM Ka4yecmeeHHOo20 ceolicmea, Takoro Kak,
Hanpumep, WAEHTUYHOCTb M Mocfie[oBaTenbHOCTb. “IMpo-
CrexvBaeMocTb” OxBaTblBAeT MOHATUS Memposio2udec-
Kasi npocriexusaemMocmb 3Ha4yeHUsl 8e/IUYUHBI U [1po-
criexxusaeMocmpb 3HaYeHUs1 KauecmeeHHo20 ceolicmea.

MPUMEYAHME 4  YcTaHOBNEHHbIE 3HAYeHUs Benu4u-
Hbl ANs1 aTTECTOBaHHbLIX CTaHAAPTHbIX 06pa3uoB TpebyroT
METPOSIOrMYECKON  MPOCMEXMBAEMOCTM C  COOTBET-
CTBYIOLLEN HeonpedeneHHoCTblo unamepeHun (Accred.
Qual. Assur.:2006) [43],

NMPUMEYAHME 5 ISO/REMCO wumeeT aHanorumyHoe
onpepenenne (Accred. Qual. Assur.:2006)[4%] Ho uc-
nonb3yeT atpubyTbl ‘Memponoaudeckul’ (metrological) n
‘mempornoaudecku’ (metrologically) no oTHoweHWO Kak K
BENMNYMHE, Tak U K KA4eCTBEHHOMY CBOWCTBY.

5.15

KOMMYTaTUMBHOCTb CTaHAapTHOro obpasua
CBOWCTBO cTaHgapTHoro obpasua, oTpaxarollee
OGnM30CTb  COOOTHOLLUEHUS pe3ynbTaTOB U3Me-
peHun onpeaenéHHOM BeNUYUHbI B [daHHOM
maTepuane, KOTopble MoslydeHbl B COOTBETCTBUUN C
OBYMSl [OaHHbIMM MeTOOUKaMM WU3MepPeHun, K
COOTHOLLEHMIO Pe3yrbTaToB U3MEPEHUI AN APYrnX
onpeaeneHHbIX MaTepnanos

MPUMEYAHNE 1  CraHpapTHbii obpaseu, O KOTOpOM
uaeT pedb, OObIMHO SBRSIETCA KanubpaTopom v apyrve
onpegeneHHbIe MaTepuarnb! ABMAITCS PYTUHHBIMM NpobGamu.

MPUMEYAHVE 2  MeToauku M3MepeHun, Ha KoTopble
ccbinaeTcs onpefenieHne, MMeT OTHOLLEHWe K uepap-
XUN KanuOGpOBOK W SABMSAIOTCA NPeALIEeCcTBYOWEN U
nocnegywowen MetognukaMmn Ans craHgapTHoro obpasua
(kannbpatopa), o koTopom naet peyb (cm. ISO 17511).

MPUMEYAHME 3  CtabunbHOCTb  KOMMYTaTMBHOCTY
cTaHOapTHbIX 0Opa3sLoB KOHTPONMPYETCS perynsipHo.

5.16
cnpaBoYHble AaHHble

OaHHble, OTHOCSILUMECS K CBOWCTBY SIBNeHusi, Tena
MM BewecTBa WM K CUCTEME KOMIMOHEHTOB
M3BECTHOrO COCTaBa WNWN CTPYKTYpPbl, MOMy4YeHHble
M3 NOEHTUMPULMPOBAHHOIO MCTOYHUKA, KPUTUYECKU
OLIEHEHHble 1 NoATBEPXKAEHHbIE MO TOYHOCTU

NMPUMEP CnpaBoyYHble AaHHble Ansi pacTBOPUMOCTU
XUMUYECKNX coeauHeHui, nyonmkyemole IUPAC.

NMPUMEYAHME 1 B aToM onpedeneHnM TOYHOCTb
oxBaTblBaeT, Hanpumep, TOYHOCTb MW3MEPEeHUn U
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property value’.

NOTE 2 “Data’ is a plural form, “datum” is the singular. “Data” is
commonly used in the singular sense, instead of “datum”.

5.17
standard reference data

reference data issued by a recognized authority

EXAMPLE 1 Values of the fundamental physical con-
stants, as regularly evaluated and published by ICSU
CODATA.

EXAMPLE 2 Relative atomic mass values, also called
atomic weight values, of the elements, as evaluated every
two years by IUPAC-CIAAW at the IUPAC General
Assembly and published in Pure Appl. Chem. or in J. Phys.
Chem. Ref. Data.

5.18
reference quantity value
reference value

quantity value used as a basis for comparison with
values of quantities of the same kind

NOTE 1 A reference quantity value can be a true
quantity value of a measurand, in which case it is
unknown, or a conventional quantity value, in which
case it is known.

NOTE 2 A reference quantity value with associated
measurement uncertainty is usually provided with
reference to

a) a material, e.g. a certified reference material,
) adevice, e.g. a stabilized laser,
c) areference measurement procedure,

)

a comparison of measurement standards.

‘moyYyHoCcmb 3Ha4YeHUsl Ka4ecmeeHHOo20 ceolicmea’.

MPUMEYAHUE 2  {KacaeTtcst aHrMMNCKOro 3blka}.

5.17
CTaHAapTHbIe CrpaBoYHble faHHblIe

crnpaBoOYHble [aHHble, OMNyGNMKOBaHHbIE MPU3-
HaHHOW aBTOPUTETHOM OpraHM3auunen

NMPUMEP 1 3HaveHus pyHoameHTanbHbIX uanyec-
KMX KOHCTaHT, KOTOpble pErynspHO OLEeHMBaKTCa W
ny6nukytotes ICSU CODATA.

MPUMEP 2 3HayeHMs1  OTHOCUTEINbHbLIX  aTOMHbIX
Macc (Takke HasblBaeMbIX 3HAYEHUSIMW aTOMHbIX BECOB)
3MEeMEHTOB, KOTOpble OLEHMBAKTCS Kaxable ABa roaa
IUPAC-CIAAW Ha [leHepanbHoi accambnee IUPAC un
nyonukytotcs B Pure Appl. Chem. vnn B J. Phys. Chem.
Ref. Data.

5.18
OonopHoe 3Ha4YeHUe BeNUUYMUHbDI
OrMopHOE 3HadeHne

3Ha4YeHue BeJIMYUHbI, KOTOPOE MUCMOJIb3YyeTCA KakK
OCHOBa A4 CpaBHEeHUA CO 3HaYeHUAMU BeJIMYUH
TOro Xe poaga

MPUMEYAHME 1  OnopHoe  3HayeHWe  BENWYWHbI
MOXeT OblTb MCTUHHBLIM 3Ha4YeHUEM U3MepsAEeMOW
BeNIMYMHbI, B 3TOM Cfy4ae OHO HEW3BECTHO, WK
MPUHATLIM 3HA4Y€HMEM BENNYUHbI, B 3TOM Crly4ae OHO
N3BECTHO.

MPUMEYAHME 2  OnopHoe 3Ha4yeHWe BENUYUHBLI CO
CBSA3aHHOW HeonpeneneHHOCTbH U3MepeHun, 06bIYHO
npegocTaBnsieTcs ons

a) wMmaTepuana, Hanpumep, aTTeCTOBAHHOrO CTaH-
AapTHoro o6pasua,

b) yctponcTtBa, Hanpumep, CTabunuaMpoBaHHOro na-
3epa,

c) pedepeHTHOM MeToANKe U3MEePEeHUHN,

d) crnuMyeHus aTanoHOB.

© ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsioTcsi

53



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

Annex A
(informative)

Concept diagrams

The 12 concept diagrams in this informative Annex
are intended to provide:

— a visual presentation of the relations between
the concepts defined and termed in the
preceding clauses;

— a possibility for checking whether the
definitions offer adequate relations;

— a background for identifying further needed
concepts; and

— acheck that terms are sufficiently systematic.

It should be recalled, however, that a given concept
may be describable by many characteristics and
only essential delimiting characteristics are included
in the definition.

The area available on a page limits the number of
concepts that can be presented legibly, but all
diagrams are in principle interrelated as indicated in
each diagram by parenthetic references to other
diagrams.

The relations used are of three types as defined by
ISO 704 and ISO 1087-1. Two are hierarchical, i.e.
having superordinate and subordinate concepts, the
third is non-hierarchical.

The hierarchical generic relation (or genus-species
relation) connects a generic concept and a specific
concept; the latter inherits all characteristics of the
former. The diagrams show such relations as a tree,

ar
nnun

where a short branch with three dots indicates that
one or more other specific concepts exist, but are
not included for presentation and a heavy starting
line of a tree shows a separate terminological
dimension. For example,

MpunoxeHue A
(vHpopmaTuMBHOE)

CxemMbl NOHATUN

12 cxem nOHATMM B HaCTOAWEM CNpaBOYHOM
MpunoxeHun npegHasHa4veHbl Ang obecneyeHus:

— BU3yanbHOIO MNpPeACTaBMeHUs COOTHOLUEHUN
MeXay NOHATUAMMU, AN KOTOPbIX onpeaeneHus
M  TepMUHbl NpvBedeHbl B npeabloyLimx
pasgenax;

— BO3MOXHOCTU ANnA NPOBEPKU TOro, ABMAKTCA
I onpegeneHnda BblpaXeHnemMm aaekBaTHbIX
COOTHOLLIEHWI;

— NpeanocCblJikmn ansa OTOXAOECTBIIEeHUA B
panbHenweM HeobX0AMMbIX MOHATUN;

— MPOBEPKU, 4TO TEPMUHbI ABNMAKOTCA AOCTATO4YHO
cncreMaTn4eCKknmn.

Heobxooumo HanomMHWTb, OAHaKO, 4TO MpuBe-
[eHHOE MOHATUE MOXET OMNMUCLIBAaTbCA MHOXECTBOM
XapaKTepuUcTuK, HO B oOMnpederieHMe BKIOYEHb!
TONbKO OCHOBHbIE pasrpaHn4YMBaloLLIME XapakTe-
PUCTUKM.

Pasmep cTpaHuubl OrpaHuMYMBaeT YUCIIO MOHATUN,
KoTopble MOryT ObiTb npeacTasneHbl pa3dbopunso,
HO BCE CXeMbl B MPUHUMNE B3aMMOCBA3aHbI, YTO
OoTODpaXKeHO Ha Kaxgow cxeme B Buae 3akmio-
YeHHbIX B CKODKax CCbINOK Ha ApYyrme CXembl.

Mcnonb3yloTcs  COOTHOLWLEHUS Tpex TWMoB, Kak
onpegeneHo I1ISO 704 n ISO 1087-1. [OBa Ttuna
ABNAKOTCA nepapxXxmvyeCknMmu, 1.e. UMEKOT MaBHble U
nogvYnHeHHble MNOHATUA, TpeTMVI TN 4BNAeTCH
Henepapxm4ecKknM.

Nepapxnyeckoe BMOOBOE COOTHOLEHWE  (Mnn
pOOOBMOOBOE COOTHOLLEHME) CBA3bIBAaET POAOBOE
MOHATUE C KOHKPETHbIM MOHATMEM; MoCneaHee
HacredyeT BCe XapakKTepUCTUKU MpeablayLuero.
CxeMbl MOKasblBalOT TakMe COOTHOLUEHWUS B BuUae
[ PEBOBUHON CXEMbI,

or
nnun

roe KopoTtkasd BeTBb C TpeMsa Tovkamu O3Havaer,
YTO CcywectByeT oOgHO unu bBoree  Apyrux
KOHKPETHbIX MOHATUN, HO OHU He BKMOYEHbl B
npeAcTaBneHne, a >XuWpHad HavanbHaa IuHUE
OPEeBOBMAHON CXEMbl MOKa3blBaeT OTAEerbHblE
TepMUHoMoruyeckne acnektsl. Hanpumep,
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1.9
1.9

where the third concept might be ‘off-system
measurement unit’.

The partitive relation (or part-whole relation) is also
hierarchical and connects a comprehensive concept
to two or more partitive concepts which fitted
together constitute the comprehensive concept. The
diagrams show such relations as a rake or bracket,
and a continued backline without a tooth means one
or more further partitive concepts that are not
discussed.

A close-set double line indicates that several
partitive concepts of a given type are involved and a
broken line shows that such plurality is uncertain.
For example

1.3 system of quantities
1.3 cucrtema BenNnUYMH

A parenthetic term indicates a concept that is not
defined in the Vocabulary, but is taken as a
primitive which is assumed to be generally
understood.

measurement unit
eANHMLA U3MepeHs

1.10 base unit
1.10 ocHoOBHasa eauHuLa

1.11 derived unit

1.11 npousBogHasa eanHuua

roe TPEeTbMM TMOHATUEM MOXET ObiTb ‘BHecuc-
TeMHasi eguMHuLa n3MepeHns’.

PazdenumernbHoe coomHowleHue (MW OTHOLLEHWE
YacTb-Llenioe) Takke SABNSETCH MepapXuyeckum K
cBA3blBaeT obllee NoHATME C AByMSA wnu Gonee
OTAENMbHLIMU  MOHATUSAIMKW,  KOTOpble  BMecCTe
COCTaBNAT  KOMMMEKcHoe  noHatTne.  Cxembl
MoKasbIBalOT Takne COOTHOLUEHUS Kak rpabnu mnu
CKODKM, U HenpepbiBHaAs BO3BpaTHasd nuHUS 6es
3ybua o3HavaeT ogHO nnu 6onee AOMONHUTENBHBLIX
MOHSATMI, KOTOPbIE HE 0BCYyXaalTCA.

[BonHas nuHKuA yKa3blBae€T, 4YTO BKIIHOYEHO
HECKOSbKO OTAESbHbIX MOHATUMI [aHHOro Tuna, a
NYHKTUPHaA  JIMHUA NnokKa3biBaeT, 4YTO TaKoe
MHOXECTBO ABNAE€TCA HEOQHO3Ha4YHbIM. Harlpl/lmep,

— 1.4 base quantity

1.4 ocHOBHasi BENM4YNHA

_— 1.5 derived quantity

" 1.5 npousBoaHas BeNMUMHa

| ___1.22 quantity equation

1.22 ypaBHeHWe CBA3N
MEXAY BENMMYNHAMU

TepMuH, 3akntoveHHbIn B CKOBKM, ykasblBaeT Ha
noHATME, KOTOpoe He onpegeneHo B Cnosape, HO
OHO Takoe npoCTOe, YTO paccMaTpuBaeTCs Kak
obLLenoHsaTHoe.

1.15 off-system measurement unit
1.15 BHecucTeMHasa efvHULIA U3MEepeHUs

1.9 measurement unit
1.9 epuHuUa namepeHus

(in-system measurement unit)
(cuctemHas eguHMLA U3MEPEHNS)

The associative relation (or pragmatic relation) is
non-hierarchical and connects two concepts which
are in some sort of thematic association. There are

AccouuamueHasi cg53b (UMM NparMatuyeckoe
COOTHOLLUEHUE) SABMSETCA He UepapxuMyeckon u
CBA3bIBAET [OBa MOHATUSA, KOTOpble SABMAIOTCA B

© ISO/IEC 2007 — All rights reserved/Bce npaBa coxpaHsioTcsi
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many subtypes of associative relation, but all are
indicated by a double-headed arrow. For example,

HEKOTOpOM BMAe TemaTU4eckon accouunauuen.
CyuwiectByeT MHOro noasumaoB accounaTUBHON
CBA3W, HO Bce OHM 0003HayalTCs [AByHanpas-
neHHon cTpenkon. Hanpumep,

quantity

11
1.1 BenuuuHa

2.1 measurement
2.1 namepeHune

2.6 measurement
procedure

2.6 npoueaypa
n3mepeHns

To avoid too complicated diagrams, they do not
show all the possible associative relations. The
diagrams will demonstrate that fully systematic
derived terms have not been created, often
because metrology is an old discipline with a
vocabulary evolved by accretion rather than as a
comprehensive de novo structure. The diagrams
will demonstrate that fully systematic derived terms
have not been created, often because metrology is
an old discipline with a vocabulary evolved by
accretion rather than as a comprehensive and
coherent de novo structure.

1.21 quantity calculus
1.21 ncuncneHne BennYumHbI

2.9 measurement result
2.9 pesynbrar M3mepeHns

2.48 measurement model

2.48 mopenb nsmepeHus

Bo usbexaHne U3NULLHEro YCIOXHEHUS CXEM, Ha
HMX He NoKasaHbl BCE BO3MOXHbIE acCcOoLMaTUBHbIE
cBA3n. Cxembl [OEMOHCTPUPYIOT, 4YTO He 6bino
CO34aHO MOJSIHOCTbI0O CUCTEMATUYECKUX MPOU3-
BOAHbIX TEPMUHOB, YacTO MOTOMY, YTO METPOIOorvs
ABMSETCA CTapenwen OUCLUNIMHOM CO CroBapeM,
KOTOpPbLIN pasBuBarcsi nytem nobasneHne
TEPMMHOB, @ HE KaK BCECTOPOHHSISI U JIOTM4YeCKM
nocrnegoBaTenbHas CTPYKTypa, KOTopasd co3gaeTcs
3aHOBO.
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Figure A.1 — Concept diagram for part of Clause 1 around “quantity”
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Figure A.2 — Concept diagram for part of Clause 1 around “measurement unit”
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Figure A.5 — Concept diagram for part of Clause 2 around “measurement precision”
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Figure A.8 — Concept diagram for part of Clause 2 around “measured quantity value”
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Figure A.9 — Concept diagram for part of Clause 3 around “measuring system”
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Figure A.11 — Concept diagram for part of Clause 4 around “operating condition”
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List of acronyms

MepeyeHb cokpaleHnn

BIPM International Bureau of Weights BIPM (MBMB) MexayHapogHoe 6opo mep n
and Measures BECOB
ccam Consultative Committee for ccaMm KoHcynbTaTUBHbLIN KOMUTET MO
Amount of Substance — Konn4yecTBy BellecTBa —
Metrology in Chemistry MeTponorus B Xumumn
CGPM General Conference on Weights CGPM (TKMB) T[eHepanbHasi koHdepeHUms no
and Measures Mepam 1 Becam
CODATA Committee on Data for Science CODATA KomuteT no cbopy AaHHbIM B
and Technology obnacTtn HayKkm n TEXHHUKN
GUM Guide to the Expression of GUM PykoBOACTBO MO BbIpa)KeHUIO
Uncertainty in Measurement HeonpeaeneHHoOCTH B
N3MepPEHUsIX
IAEA International Atomic Energy IAEA (MATAT3) MexagyHapogHoe areHCTBO Mo
Agency aTOMHOW 3Heprum
ICSU International Council for Science ICSU MexayHapoAHbI COBET Hay4HbIX
CO030B
IEC International Electrotechnical IEC MexayHapoaHas
Commission 3NEKTPOTEXHNYECKAs KOMUCCUS
IFCC International Federation of Clinical IFCC MexgyHapogHasa egepauus
Chemistry and Laboratory KITMHUYECKON XUMUN U
Medicine nabopaTtopHO MeaAnLUMHbI
ILAC International Laboratory ILAC MexxgyHapoaHas opraHu3aumsi
Accreditation Cooperation no akkpegmTaumm nabopatopun
ISO International Organization for ISO MexayHapogHas opraHusaums
Standardization no ctaHgpaTtusauum
ISO/REMCO International Organization for ISO/REMCO MexagyHapoaHas opraHusaums
Standardization, Reference no crtaHgpartmnsaunmn, KomuteTt no
Materials Committee cTaHOapTHbIM obpa3uam
IUPAC International Union of Pure and IUPAC MexayHapoaHbI Ccoto3
Applied Chemistry TEeopeTn4ecKon n NpuknagHom
XUMUK
IUPAC/CIAAW International Union of Pure and IUPAC/CIAAW  MexayHapoaHbl COto3
Applied Chemistry — Commission TEOpPETUYECKON M NPUKNagHON
on Isotopic Abundances and xumum — Komumceus no
Atomic Weights pacnpocTpaHeHHOCTU U30TOMOB U
aTOMHbIM BecaMm
IUPAP International Union of Pure and IUPAP MexxgyHapoaHbI coto3
Applied Physics TeopeTU4eckomn u NpuknagHom
Pur3MKK
JCGM Joint Committee for Guides in JCGM O6beanHEHHbI KOMUTET MO
Metrology pyKOBOACTBaM B METPOJIOTMM
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JCGM/WG 1

JCGM/WG 2

OIML

VIM, 2nd edition

VIM, 3rd edition

VIML

WHO

Joint Committee for Guides in
Metrology, Working Group 1 on
the GUM

Joint Committee for Guides in
Metrology, Working Group 2 on
the VIM

International Organization of Legal
Metrology

International Vocabulary of Basic
and General Terms in Metrology
(1993)

International Vocabulary of
Metrology — Basic and General
Concepts and Associated Terms
(2007)

International Vocabulary of Terms
in Legal Metrology

World Health Organization

JCGM/WG 1

JCGM/WG 2

OIML (MO3M)

VIM, 2© nsgaunve

VIM, 3€ nspaxue

VIML

WHO (BO3)

Pabouas rpynna 1
O6beanHeHHOro KoMmuTeTa no
pykoBOACTBaM B METPOSIOrnn

Pabouas rpynna 2
O6beanHeEHHOro KoMuTeTa no
pPYKOBOACTBaM B METPOJIOTMM

Memp,yHapo,u,Haﬂ opraHmsauunsa
3aKoHogaTenbHOMn MeTposiormn

MexayHapoaHblin cnosapb
OCHOBHbIX M OOLMX TEPMUHOB B
MeTpPOonornm

MexayHapoaHbl cnosapb Mo
meTponorun. OCHOBHbIE U
obLwune noHaTusa n
COOTBETCTBYIOLLNE TEPMUHBbI

MexayHapoaHbI cnosapb
TEPMWHOB B 3aKOHOAATENbHON
METPOSIormmn

BCGMMpHaﬂ opraHn3auunsa
340paBoOOXpaHEHUA
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accuracy 2.13

accuracy class 4.25

accuracy of measurement 2.13

adjustment 3.11

adjustment of a measuring system
3.11

B

background indication 4.2
base quantity 1.4

base unit 1.10

bias 2.18

blank indication 4.2

C

calibration 2.39

calibration curve 4.31

calibration diagram 4.30

calibration hierarchy 2.40

calibrator 5.12

certified reference material 5.14

coherent derived unit 1.12

coherent system of units 1.14

combined standard measurement
uncertainty 2.31

combined standard uncertainty 2.31

commutability of a reference
material 5.15

conservation of a measurement
standard 5.11

conventional quantity value 2.12

conventional reference scale 1.29

conventional value 2.12

conventional value of a quantity 2.12

conversion factor between units
1.24

correction 2.53

coverage factor 2.38

coverage interval 2.36

coverage probability 2.37

CRM 5.14

datum error 4.27

datum measurement error 4.27
dead band 4.17

definitional uncertainty 2.27
derived quantity 1.5

derived unit 1.11

detection limit 4.18

Alphabetical index

detector 3.9

dimension 1.7

dimension of a quantity 1.7

dimensionless quantity 1.8

discrimination threshold 4.16

displaying measuring instrument
3.4

E
error 2.16
error of measurement 2.16
etalon 5.1

expanded measurement
uncertainty 2.35
expanded uncertainty 2.35

indicating measuring instrument
3.3

indication 4.1

indication interval 4.3

influence quantity 2.52

input quantity 2.50

input quantity in a measurement
model 2.50

instrumental bias 4.20

instrumental drift 4.21

instrumental measurement
uncertainty 4.24

intermediate measurement
precision 2.23

intermediate precision 2.23

intermediate precision condition 2.22

intermediate precision condition of
measurement 2.22

international measurement
standard 5.2

International System of Quantities
1.6

International System of Units 1.16

intrinsic measurement standard

5.10
intrinsic standard 5.10
1SQ 1.6
K
kind 1.2

kind of quantity 1.2

L

limit of detection 4.18
limit of error 4.26
limiting operating condition 4.10

M

maintenance of a measurement
standard 5.11
material measure 3.6
maximum permissible error 4.26
maximum permissible
measurement error 4.26
measurand 2.3
measured quantity value 2.10
measured value 2.10
measured value of a quantity 2.10
measurement 2.1
measurement accuracy 2.13
measurement bias 2.18
measurement error 2.16
measurement function 2.49
measurement method 2.5
measurement model 2.48
measurement precision 2.15
measurement principle 2.4
measurement procedure 2.6
measurement repeatability 2.21
measurement reproducibility 2.25
measurement result 2.9
measurement scale 1.27
measurement standard 5.1
measurement trueness 2.14
measurement uncertainty 2.26
measurement unit 1.9
measuring chain 3.10
measuring instrument 3.1
measuring interval 4.7
measuring system 3.2
measuring transducer 3.7
method of measurement 2.5
metrological comparability 2.46
metrological comparability of
measurement results 2.46
metrological compatibility 2.47
metrological compatibility of
measurement results 2.47
metrological traceability 2.41
metrological traceability chain 2.42
metrological traceability to
a measurement unit 2.43
metrological traceability to a unit 2.43
metrology 2.2
model 2.48
model of measurement 2.48
multiple of a unit 1.17

N

national measurement standard 5.3
national standard 5.3
nominal indication interval 4.4
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nominal interval 4.4

nominal property 1.30

nominal quantity value 4.6

nominal value 4.6

null measurement uncertainty 4.29

numerical quantity value 1.20

numerical quantity value equation
1.25

numerical value 1.20

numerical value equation 1.25

numerical value of a quantity 1.20

)

off-system measurement unit 1.15

off-system unit 1.15

ordinal quantity 1.26

ordinal quantity-value scale 1.28

ordinal value scale 1.28

output quantity 2.51

output quantity in a measurement
model 2.51

precision 2.15

primary measurement standard 5.4

primary reference measurement
procedure 2.8

primary reference procedure 2.8

primary standard 5.4

principle of measurement 2.4

Q

quantity 1.1

quantity calculus 1.21
quantity dimension 1.7
quantity equation 1.22
quantity of dimension one 1.8
quantity value 1.19
quantity-value scale 1.27

R

random error 2.19

random error of measurement 2.19

random measurement error 2.19

range of a nominal indication
interval 4.5

rated operating condition 4.9

reference condition 4.11

reference data 5.16

reference material 5.13

reference measurement procedure
2.7

reference measurement standard
5.6

reference operating condition 4.11

reference quantity value 5.18

reference standard 5.6

reference value 5.18

relative standard measurement
uncertainty 2.32

repeatability 2.21

repeatability condition 2.20

repeatability condition of
measurement 2.20

reproducibility 2.25

reproducibility condition 2.24

reproducibility condition of
measurement 2.24

resolution 4.14

resolution of a displaying device
4.15

result of measurement 2.9

RM 5.13

S

scale of a displaying measuring
instrument 3.5

secondary measurement standard
5.5

secondary standard 5.5

selectivity 4.13

selectivity of a measuring system
413

sensitivity 4.12

sensitivity of a measuring system
412

sensor 3.8

S11.16

stability 4.19

stability of a measuring instrument
4.19

standard measurement uncertainty
2.30

standard reference data 5.17

standard uncertainty 2.30

standard uncertainty of measurement
2.30

steady-state operating condition
4.8

step response time 4.23

submultiple of a unit 1.18

system of quantities 1.3

system of units 1.13

systematic error 2.17

systematic error of measurement 2.17

systematic measurement error 2.17

T

target measurement uncertainty
2.34

target uncertainty 2.34

traceability chain 2.42

transfer device 5.9

transfer measurement device 5.9

travelling measurement standard
5.8

travelling standard 5.8

true quantity value 2.11

true value 2.11

true value of a quantity 2.11

trueness 2.14

trueness of measurement 2.14

Type A evaluation 2.28

Type A evaluation of measurement
uncertainty 2.28

Type B evaluation 2.29

Type B evaluation of measurement
uncertainty 2.29

u

uncertainty 2.26

uncertainty budget 2.33
uncertainty of measurement 2.26
unit 1.9

unit equation 1.23

unit of measurement 1.9

\Y%

validation 2.45

value 1.19

value of a quantity 1.19

variation due to an influence
quantity 4.22

verification 2.44

W

working interval 4.7
working measurement standard 5.7
working standard 5.7

z

zero adjustment 3.12

zero adjustment of a measuring
system 3.12

zero error 4.28
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aTtTectauus 2.45
aTTeCTOBaHHbIW CTaHOAPTHbLIN
ob6paseu 5.14

b

Oe3pa3mepHOCTHas BenmynHa 1.8
OrogKeT HeonpepeneHHocTu 2.33

Banugaumsa 2.45

Bapuauus, Bbi3BaHHasA BNUsOLWEN
Benu4uHomn 4.22

BenuumHa 1.1

BeNM4YMHa pa3MepHOCTLIO eauHuLa 1.8
Bepudmkaumna 2.44

BEpPOATHOCTb oxBaTa 2.37
BNusiloLLas Benn4yuHa 2.52
BHecucTeMHas eguHuua 1.15
BHeCUCTEMHas eauMHULA
n3mepeHus 1.15
BOCMpOU3BOANUMOCTb 2.25
BOCMpPOU3BOAUMOCTb U3MepeHu 2.25
BpeMms oTKnuka 4.23

BTOPUYHbIN 3TanoH 5.5

BXogHas BenuymHa 2.50

BXOOHasA BeNIMYMHa B Moaenu
nameperHumn 2.50

BbIXO4Has BenuynHa 2.51
BbIXOAHasi BeflninHa B Mogenu
n3mepeHumn 2.51

r

rpagyvpoBoyHas kpusas 4.31

i
[aTyuk 3.8
aetekTop 3.9
aecmHMuManbHan

HeonpeAeneHHoCTb 2.27
Aunarpamma kanu6posku 4.30
AonbHas eguHnua 1.18

E
eanHuua 1.9

eauHuua nsmepexus 1.9
ecTecTBeHHbIN 3TanoH 5.10

3

3Ha4yeHne 1.19

AndaBUTHbIU yKa3aTenb

3HavYeHue BenuiuHbl 1.19
30Ha HeYyBCTBUTENbHOCTU 4.17

n

nepapxus kanmbpoBku 2.40
nsbuparensHocTtb 4.13
M3bupaTtenbHOCTb U3MepUTENbLHOWN
cucrtembl 4.13

n3mepeHue 2.1

naMmepeHHoe 3HadeHne 2.10
M3MepeHHOe 3HaYeHue BennyiuHbi 2.10
U3MepuTenbHbIN NpeobpasoBartens 3.7
n3meputenbHasa cuctema 3.2
nameputenbHas uenb 3.10
n3Mepsiemasi BenimuuHa 2.3
MHCTPYMEHTarnbHas
HeonpeaeneHHoOCTb 4.24
MHCTPYMeHTanbHoe cmelleHue 4.20
MHCTPYMeHTanbHbIN apend 4.21
WHTepBan uamepeHun 4.7
MHTepBan oxBara 2.36

MHTepBan nokasaHum 4.3

WCTUHHOE 3Ha4yeHune 2.11
ncuucneHve BenuymH 1.21
UCTUHHOE 3Ha4YeHne BennyuHbI 2.11
UcxXoaHbIN 3TanoH 5.6

K

Kanubpatop 5.12

KanubpoBka 2.39
KanubpoBo4Has KpuBas 4.31
KayecTBeHHoe cBoKcTBO 1.30
Knacc TouHocTh 4.25
KorepeHTHasi Nnpon3BoaHas
eavHuua 1.12

KorepeHTHas cuctema eguHuy 1.14
KOMMYTaTUBHOCTb CTaHA4ApPHOro
ob6pasua 5.15

ko3chduumneHT oxBarta 2.38
KpaTHasa eauHuua 1.17

MakcumarnbHasa gonyctumMas
norpeLHocTb 4.26

MaKkcumanbHasi gonyctumas
norpewHocTb uamepeHus 4.26
maTepuanbHas mepa 3.6
MexayHapoaHasi cuctema BenvmyvH 1.6
MexayHapoaHasi cuctema eamHuy, 1.16
MeXAYyHapOAHbIN 3TanoH 5.2

mepa 3.6

““mepTBas” 3oHa 4.17

meToA usmepeHun 2.5

MeToAuKa usmepeHumn 2.6

MeTposioruyeckas
npocnexuBaemocTtb 2.41
mMeTpororuyeckas
NpOCNeXnBaeMocCTb K eanHuue 2.43
MeTporiornyeckas
npocnexuBaeMoCcTb K eauHuLe
nm3mMepeHus 2.43

MeTporiormieckasl CoBMeCTMMOCTb 2.47
MeTpoJioruyeckas COBMeCTUMOCTb
pe3ynbTaToB U3MepeHun 2.47
METPONorMyeckasi CornocTaBMMOoCTb 2.46
MeTpornoruyeckas
COMOCTaBMMOCTb pe3yfbTaToB
n3mepeHumn 2.46

meTponorusa 2.2

Moaenb 2.48

moaenb usmepeHun 2.48

H

HauMoOHanbHbLIN 3TanoH 5.3
HeonpeaeneHHocTb 2.26
HeonpeAeneHHOCTb U3MmepeHun 2.26
HeonpeAeneHHOCTb U3MepPEeHUNn
Hynsa 4.29

HOMMHanNbHbIA gUuanasoH
nokasaHum 4.5

HOMMHanbHOe 3Ha4YyeHue 4.6
HOMMHaJbHOEe 3HaYeHue BeNnn4uHbI 4.6
HOMMWHanNbHbLIA MHTepBan 4.4
HOMMWHAanNbHLIA UHTEepBan
nokasaHuu 4.4

HOMUHaTUBHOe ceoncTeo 1.30
HopMarnbHble ycrnoeus 4.11
HOpMarsbHble yCNnoBus
akcnnyatauum 4.11
HOPMMWPOBaHHbIE YCIOBUSA
akcnnyaTtauum 4.9

(o)

onopHas ocHoBa 2.40

onopHoe 3Ha4veHve 5.18

ONoOpHOe 3Ha4YeHue BeNnUuHbI 5.18
OCHOBHas BenuyuHa 1.4
ocHoBHas eguHuua 1.10
OMNOpPHbIN 3TanoH 5.6
OTHOCUTENbHasi cTaHAapTHas
HeonpeaeneHHOCTb U3mepeHun 2.32
oueHuBaHue no Tuny A 2.28
oLieHUBaHue HeonpeaeneHHOCTU
um3mepeHun no Tuny A 2.28
oueHuBaHue no Tuny B 2.29
OLieHUBaHue HeonpeaeneHHOCTH
m3mepeHun no Tuny B 2.29
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n

nepBuYHasl pedepeHTHasi npoueaypa

2.8

nepBu4Has pedepeHTHas

MeToAuKa u3mepeHumn 2.8

nepBUYHbIN 3TaNoH 5.4

(NnepBUYHBbIA) U3MEpPUTENbLHbIN

nepeBoAHON KO3hpULUEHT mexay

eaunHuuamm 1.24

noBepka (cpeacTBa U3MepeHun)
2.44

norpeLHocTb 2.16

norpewHocTb n3mepeHus 2.16

NOrpewHoCcTb B KOHTPOSIbHOMN
Touke 4.27

norpewHocTb HynsA 4.28

noaTeepxaeHune (Yepes

ygocTtoBepeHue) 2.44

nogaepxaHue atanoHa 5.11

noka3saHue 4.1

nokasbiBatolliee cpeacTBO

n3mepeHun 3.4

nonpaeBka 2.53

nopor pearmpoBaHusi 4.16

nopsiakoBas BenuuuHa 1.26

npaBunNbHOCTL 2.14

npaBUIIbHOCTb U3mepeHun 2.14

npeaen o6HapyxeHus 4.18

npegen Aomnyckaemow NorpeLuHocTy 4.26

npegenbHble ycnosus 4.10

npegenbHbIe YCNOBUA

akcnnyatauum 4.10

NPeuUn3noHHocTb 2.15

Npeun3noHHOCTb uamepeHun 2.15

npu3HaHne OeNCTBUTENBHbIM

(3aKkoHHBbIM) 2.45

npuHATas onopHas wkana 1.29

NpPUHUUN u3mMepeHun 2.4

NPUHATOE 3HaYeHUe BeNMYUHbI 2.12

npoBepka NpaBunbHOCTY 2.44

NpUHATOE 3HayeHne 2.12

npousBogHas Benu4uuHa 1.5

npousBogHas eauHuua 1.11

NPOMEXyTOYHasA NPeLN3NoOHHOCTb 2.23

NPOMeXyTo4YHas NPeLU3noOHHOCTb

n3mepeHumn 2.23

npoueaypa usmepeHumn 2.6

P

paboun nutepsan 4.7

pabouunn aTanoH 5.7

pa3mepHocTb 1.7

pa3MepHOCTb BenuU4uHbI 1.7
paspeluaroias cnocobHocTb 4.14
paspelueHue 4.14

paspeluarollas cCnocCo6HOCTb
nokasblBaroLero yctponcrea 4.15
pacluMpeHHasi HeonpeaeneHHocTb 2.35
paclumpeHHas HeonpeaeneHHoCcTb
namepeHumn 2.35

pe3ynbTaTt usmepeHus 2.9

perynuposka 3.11

perynvpoBKa u3mMepuTeribHOM
cuctembl 3.11

perynuposka Hynsa 3.12
perynMpoBKa Hynsi U3MepuUTenbHOMN
cuctembl 3.12

pedepeHTHas meToauKa
u3MepeHun 2.7

poa 1.2

poA BenuyuHbl 1.2

Cc

ceHcop 3.8

cucTtema BenuymH 1.3

cuctema eauHumy 1.13
cucTeMaTuyeckas norpeLHocTb 2.17
cucTemaTuyeckasi NorpewHocTb
u3mepeHus 2.17

crny4yanHasi norpewHocTb 2.19
cryvyanHas norpewwHocTb
n3mepeHumn 2.19

cMmelleHne 2.18

cmMmeleHue npu nsmepexHun 2.18
crnpaBo4Hble AaHHble 5.16
cpeacTso uamepeHun 3.1
CPeAcCTBO U3MEPEHUN C OTCYETHLIM
ycTpoucTtBom 3.3

cTtabunbHocTb 4.19
cTabunbHOCTb cpeacTBa
n3mepeHun 4.19

cTabunbHble ycnoBus
akcnnyartauum 4.8

CTaHOapTHas HeonpeaeneHHocTb 2.30
cTaHpapTHas HeonpeAeneHHOCTb
namepeHun 2.30

cTaHAapTHbIe CpaBOYHbIe
AaHHble 5.17

CTaHgapTHbIN obpasel 5.13
CO5.13

CyMMapHas ctaHaapTHast
HeonpeaenéHHocTb 2.31
CyMMapHasi cTaHgapTHas
HeomnpeaenéHHOCTL U3mMepeHun 2.31
CXOAUMOCTb U3MepeHun 2.21
cxoanumMocTb 2.21

TOYHOCTb 2.13
TOYHOCTb U3MepeHun 2.13
TpaHCnopTUpYeMbIA 3TanoH 5.8

y

ypaBHeHUe CBA3U Mexay
Benu4uHamm 1.22

ypaBHeHUe CBSA3U Mexay
eavHuuamm 1.23

ypaBHeHUe CBA3N MeXay
YUCnoBbIMU 3HaYeHus MU 1.25

ycnosus nostopsiemoctu 2.20

YCoBUsi CXOAMMOCTU u3mepeHumn 2.20

ycrnoBus cxogmmocTtu 2.20

YCIOBMS BOCMPON3BOANMOCTHU 2.24

yCnoBusi BOCNpOU3BOAUMOCTHU
n3mepeHumn 2.24

YCINOBWSI MPOMEXYTOYHOM
NpPeun3noHHocTn 2.22

yCIoOBMS NPOMEXYTOYHOMN

NPEeLn3nOHHOCTU U3MepeHun 2.22

ycnoBHas onopHas wkana 1.29

YCTPOMCTBO CpaBHeHusA 5.9

0]

¢phoHOBOE NokasaHue 4.2
pyHKUMA namepeHnn 2.49

X

“xonoctoe” nokasaHue 4.2
XpaHeHue 3TanoHa 5.11

1)

ueneBas HeonpeaeneHHocTb 2.34

uenesas HeonpeaeneHHOCTb
namepeHun 2.34

uenb NpocnexmsaemocTun 2.42

Lenb MeTporiormyeckomn
npocnexvBaemocTu 2.42

y

yncnosoe 3Ha4veHne 1.20
4yncnoBoe 3HaYeHue BenuuunHbl 1.20
YYBCTBUTENbHOCTb 4.12
YYBCTBUTENBHOCTb U3MEPUTENBbHOMN
cuctembl 4.12

YYBCTBUTENbHbIN 3nemMeHT 3.8

1]

WwKana Benu4iuHbl 1.27

LWKana 3Ha4yeHUn Benu4uHbl 1.27
LWwKana sHa4yeHU1 NopsAKoOBOMN
Benn4iunHbl 1.28

WwKana namepexun 1.27

LKara nokasblBalLero cpeacrea
nmsmepeHun 3.5

LUKana nopsiAKoBbIX 3HaveHun 1.28

3

3TanoH 5.1
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