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L&i néi dau

TCVN 6165 ; 2009 thay thé cho TCVN 6165 ; 1996 (VIM 1933);

TCVYN 6165 : 2009 hoan toan twong duong voi ISO/IEC Guide
89 : 2007;

TCVN 6165 : 2009 do Ban ky thuat Tiéu chudn Quéc gia
TCVN/TC 12 Bai lwpng va don vf do bién soan, Téng cyc Tiéu
chuén Do lrdng Chét lvgng dé nghj, Bd Khoa hoc va Cong
nghé cong bé.
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L&i gidi thigu
0.1 Tdng quét

N&i chung, tir vigng 12 “ty dién v& thuét ngl, bao
gdm t&n gol va dinh nghla clia mdt hay mt sé
Itnh vigc cy thé" (ISO 1087-1:2000, 3.7.2). Tiéu
chudn tir weng nay lién quan dén do lwéng hoc,
“khoa hgc vé& phép do va viéc ap dyng ching".
Tiéu chudn ndy cling bao gdm cac nguyén téc co
ban chi phdi dai lvgng va don vi. C6 thé tiép cén
Inh wec dai lwgng va don vi theo nhiéu cach
khac nhau. Didu 1 cla tiéu chudn nay la mdt
trong cac cach tiép can d6, dya trén co s& cac
nguyén tic da trinh bay trong nhitng ph3n khéac
nhau ctia TCVN 6398, Pai lugng va don vj, da va
dang dugc thay thé bing bd tiéu chudn TCVN
7870 Dai lgng va don vj, va trong S6 tay vé SI,
Hé don vj quéc té, (do BIPM xuét ban).

Phién ban th(r hai clia Tir vieng quéc té céc thuét
ngir chung va co ban trong do luwémg hoc (VIM)
da dugc xuét ban nam 1993. Tredrc hét 14 sy cin
thiét phai d& cap tdi cac pmép do trong hoa hoc
va ¥y hoc phong thi nghiém, cling nhu sy can thiét
phéi dwa vao cac khai niém lién quan t&i tinh lién
két chudn do Iwéng, 4 khéng ddm bdo do va
céc tinh chét danh nghta, da din dén phién ban
ba, v&i tén goi Tir vieng quéc té vé do ludmg hoc
— Khai niém, thuét nglr chung véa co ban (VIM),
nhé&m nh&n manh vai trd hang ddu cla céac khai
niém trong viéc xay dyng tir vieng.

Tiéu chudn ndy da xem nhw khdng cb sy khac
nhau co ban v8 nhi*ng nguyén tic co ban cla
cac phép do trong vét ly, hoa hoc, y hoc phéng
thi nghiém, sinh hoc hogc ky thuit. Hon niva, d4
c6 sy cb géng d& dap (rng nhu cdu v& khai niém
clia phép do trong céc Iinh viec nhe sinh hod,
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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 Viocabulary
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 Si
Brochure, The International System of  Units
(published by the BIPM).

The second edition of the /nternational vocabulary
of basic and general terms in metrology (VIM) was
published in 1993. The need to cover
measurements in chemistry and
medicine for the first time, as well as to

laboratory

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,



khoa hoc thirc phdm, khoa hoc phap y va sinh
hoc phan ti.

Mot sb khai nidm d& cap trong phién ban hai cla
VIM khéng dugc d& cap trong phién ban ba nay
vi ching khéng cdn dwge xem |a chung hodc co
ban nira. VI dy, khai niém 'thdi gian dap ng',
dung d& mod ta trang thai tirc thdi clia mdt hé
théng do, khéng c6 nira. Phién ban ba cia VIM
cing khdng d& c&p dén cac khai niém lign quan
dén thiét bj do, nén cin tham khdo céac ban tir
vigng khac nhw IEC 60050, Tir ving ki thuat dién
quéc té, IEV. Béi v&i nhirng khai niém v quan Iy
chét lrgng, thoa thuan cong nhan I3n nhau lién
quan dén do lwéng hoc, hodic do Iwdng phap
dinh, can tra ctru c4c tai lidu cho trong Thr myc
tai ligu tham khao.

Viéc xay dyng tiéu chudn nay d3 néu lén mot sb
vln d& co ban vé cac triét Iy va sy md ta khac
nhau hién nay d6i v&i phép do nhur s& tom tét
dwéi day. Sy khac nhau nay déi khi din dén cac
khé khén trong vigc xay dwng nhing dinh nghia
c6 thd dwgc sir dung qua cac md ta khac nhau.
Trong tiéu chudn ndy khéng c6 sy wu tién cho
bAt ctr cach tiép can cy thd nao.

Sy thay ddi trong vigc tiép can dd khong dam
bdo do tr Cach tidp céan sai sé (d6i khi goi 13
Céch tiép can truyén théng hodic Cach tiép can
gié trj thirc) dén Céach tiép can ad khdng d3m bio
yéu cdu phai xem xét lai mdt sb khai niém lién
quan dang c6 & TCVN 6165:1999. Myc dich cla
phép do trong Cach tiép can sai sb 1a xac dinh
mét wéc lwgng clia gia tri the gin véi gia tr
thye d6 dén mirc c6 thé. DY 18ch khdi gia trj thyc
gdm sai s nglu nhién va sal s& hg théng. Hai
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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, Electrotechnical
Vocabulary, |EV. For concepts concemed with
quality management, mutual recognition arrange-
ments pertaining to metrology, or legal metrology,
the reader is referred to documents given in the

International

bibliography.

Development of this third edition of thé VIM has

raised some fundamental questions about
different current philosophies and descriptions of
measurement, as will be summarized below.
These differences sometimes lead to difficuities 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
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loai sai s6, dwgc thira nhan 12 ludn ludn co thé
phan biét dwgc, phdi dugc tiép c4n khac nhau.
Khéng thé dwa ra quy tic vé cach thirc két hop
d& tao thanh sai sé tdng clia mot két qua do da
cho, thwomg dugc 4y nher 13 mét wéc legng.
Théng thuwdng, chi gidi han trén cla gié trj tuyét
dbi cua sai sb tdng dwgc woc lwgng, ddi khi
dugc goi mdt cach khdng chit ché 1a "d khdng
dam bao".

Trong Khuyén nghj CIPM INC-1 (1980) v& Trinh
bay d& khéng ddm bao, d3 d& nghj cac thanh
phan ctia do khéng dam bao do cin dwgc nhém
lai thanh hai loai, Loai A va Loai B, tuy theo viéc
danh giad bing phwong phép théng k& hoic
phwong phéap khac, va chung dugc két hop lai
dé tao thanh médt phurong sai theo cac quy tic
clia ly thuyét todn x&c suét cing bing cach x ly
c&c Thanh phan loai B theo phwong sai. B léch
chuén thu dwgc 12 sy thé hign clia @9 khdng dam
bao do. Quan didm vé& Cach tiép can do khéng
dam béo duwgc néu chi tiét trong Heéng din trinh
bay d§ khéng dam bao do (GUM) (1993, sira
chira va in lai ndm 1995) t4p trung vao viéc xir ly
toan hoc d) khéng ddm bdo do théng qua mdt
md hinh do rd rang véi gid thiét 1a dai lwvgng do
c6 thd dugc d3c treng biing mot gia trj co ban
duy nhét. Hon n(ra, trong GUM ciing nhu trong
cdc tai liéu cia IEC, hwéng din dugc dwa ra vé
Céch tiép can d6 khong dam bdo trong trdng
hop gia trj doc don clia phwong tién do di dwgc
hiéu chuén, mét tinh huéng thuwéng géip trong do
lwdrng cong nghiép.

Muc dich cia phép do trong cach tiép can theo
dd khong dam bdo khong phai 1a xac dinh gia trj
thirc gan nhét dén murc c6 thé. Bang hon 14 gia
dinh ring thdng tin tir phép do chi cho phép 4n

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 eror 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 vyield a variance
according to the rules of mathematical probability
theory by also treating the Type B components in
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
(GUM) (1993,
corrected and reprinted in 1995) that focused on

terms of variances.

uncertainty in measurement

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
provided on the
Uncertainty Approach in the case of a single

documents, guidance s

reading of a calibrated instrument, a situation
normally met in industrial metrology.

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



dinh mét khodng cac gia tri hgp ly cho dai lwgng
do trén co s& cho réng khéng c6 c4c sai IAm khi
thyrc hién phép do. Théng tin lién quan bd sung
thém co thé rat ngén pham vi ciia khodng gia tri
c6 thd quy cho dai lwgng do mdt cach hop ly.
Tuy nhién, ngay cd phép do tinh vi nhit clng
khéng thd gidm khodng nay t&i mot gia trj don vi
s lwgng han ché v& chi tiét trong dinh nghta dai
lwgng do. Do d6, d§ khdng dam bdo theo djnh
nghta tgo ra giéi han téi thidu cia mdt dd khéng
dam bdo do nao d6. Khoang cd thé dugc dai
dién bing mét trong céc gia trj cla nd, goi 1a “gia
trl dai luvgng do dwec”.

Trong GUM, d$ khéng dam bao dinh nghfa dugc
xem [a khdng dang ké so v&i cac thanh phan
khac cliia @ khdng ddm bdo do. Myc dich cla
phép do 12 thiét 18p mdt xac suét a8 gia tr duy
nhét co ban ndy ndm ‘trong mét khodng clia cac
gia trj dai lvgng do dwgc, trén co s& thdng tin co
dwec tir phép do.

Phwong phéap clia IEC t4p trung vac phép do cé
gia trj dgc don, cho phép phat hién cac dai lugng
c6 thay dbi theo thdri gian hay khéng bdng cach
chi*ng minh céc két qua do c6 thé so sénh hay
khong. Quan diém cda IEC cling cho d9 khdng
dam bao v& djnh nghfa 12 dang k&. Sy thay déi
clia két qud do phy thudc nhidu vdo cic dic
treng do lwdng clia phwong tién do nhw da dwec
chirng minh bing viéc higu chudin né. Khodng gia
tri dwa ra d& md ta dal lvgng do 13 khodng gia tri
clia chuén do lwéng d3 cho céc sé chi nhw nhau.

Trong GUM, khai niém gia trj thyc dugc gie lai
d& md ta myc dich cla phép do, nhung tinh t&
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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
considered to be negligible with respect to the
other components of measurement uncertainty.
The objective of measurement is then tg establish

uncertainty is

a probability that this essentially unique value lies
within an interval of measured quantity values,
based on the avallable from
measurement.

information

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 callbration. 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
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“thyc" dwgc xem |3 khong cAn thiét. IEC khong
str dung khai niém dé mé ta myc dich nay. Trong
tiéu chudn ndy, khai niém va thuét ngC duvoc gic
lai vi viéc s dung chung va tdm quan trong cla
khai niém.

0.2 Lich str VIM

Nam 1997 Uy ban chung vé céc huéng dén trong
do lwdng hoc (JCGM), do Giam déc BIPM 1am
Chu tich, dwgc bay td chirc qudc té thanh Iap, da
soan thdo mét phién ban gbc Hudng dan trinh
bay d¢ khdéng dam bdo do (GUM) va Tir ving
quéc té vé céc thuét ngi chung va co ban trong
do wdmg heoc (VIM). Uy ban chung nay da nhén
phan cong viéc ndy tir Nhoém tw vén k¥ thujt 4
cla ISO (TAG 4), Uy ban da xay dyng GUM va
VIM. P4u tién, Uy ban chung 8a dugc thanh l4p
gdm cac dai dién cla Vién can do quéc té
(BIPM), Uy ban ky thuat dién quéc té (IEC), Lién
doan quéc té v& hoa hoc y hoc va y hoc phong
thi nghiém (IFCC), T8 chtrc tidu chudn hoa quéc
té (1SO), Lién doan quéc t& v& hoa hoc tinh khiét
va (g dyng (IUPAC), Lién doan quéc té vé vat
ly thudn tuy va (ng dung (IUPAP), va Td chure
quéc té v& do lwdng phap dinh (OIML). Nam
2005, T4 chirc cdng nhan phang thi nghiém quéc
té (ILAC) chinh thirc tham gia cling véi bay té
chirc qubc té sang I4p trén.

JCGM cb hai nhém cdng tac. Nhém cdng tac 1
(JCGM/WG 1) v& GUM cb nhiém vy thic ddy
viéc sl dung GUM va soan thdo cidc phin bd
sung ctia GUM cho viéc ap dyng rdng rai. Nhdm
cdng tac 2 (JCGM/WG 2) v& VIM ¢6 nhiém wy
soat xét VIM va thac ddy viéc sir dung. Nhém
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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
uncertainly 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 Electrotechnical
Commission (IEC), the International Federation of

International

Clinical Chemistry and Laboratory Medicine
(IFCC), the Organization for
Standardization (ISO), the International Union of
Pure and Applied Chemistry (IUPAC), the
International Union of Pure and Applied Physics

International

(IUPAP), and the Intemational Organization of
Legal Metrology (OIML). In 2005, the International
Laboratory Accreditation (ILAC)
officially joined the seven founding intemational
organizations.

Cooperation

The JCGM has two Working Groups. Working
Group 1 (JCGMMWG 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.



cdng tac 2 dugc thanh Iap gdm 2 dai dién cla
m&i t8 chirc thanh vién, va duwgc bd sung mot sb
Ivgng nhét dinh cac chuyén gia. Nhém cdng tac
2 d5 soan thao tidu chudn nay.

Nam 2004, dy thdo ddu tién phién ban th¢ ba
cla VIM dugc dua a8 |4y y kién va cac & xuét
ctia tam td chirc dai dién trong JCGM, trong hdu
hét cac tneéng hop céc td chirc ndy a3 hdi y kién
céc thanh vién va hdi vién, bao gdm rét nhidu
Vién do ludng quéc gia. Cac y kién da dugc
nghién clru va thdo lugn, dugc tinh dén khi thich
hgp, va duegc JCGM/WG 2 tra 1. Nam 2006 dy
thao cubi dwgc trinh 1&n tam td chirc d& xem xét
va phé duyét.

T4t ca cac y kién dong gop tiép theo duge Nhém
cdng tac 2 xem xét va tinh dén khi thich hgp.

Tiéu chudn ndy da dugc tirng td chirc thanh vién
va tit ca tam td chirc thanh vién cla JCGM phé

duyét.

TCVN 6165 : 2009

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.

11
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Cac quy woéc
Quy tac thujt nglr

Cac dinh nghTa va thuét ngt¥ trong phién ban ba
cing nhu sy sép xép ching tuan thi téi da
nhing quy tic clia thuat ng® hoc, nhu trinh bay
trong 1SO 704, 1ISO 1087-1 va ISO 10241. Péc
biét 4p dung nguyén téc thay thé; d6 1, trong
mét dinh nghta nao d6 cé thé thay thé mét thust
ngC dwa dén mot khai niém dwgc dinh nghia &
m6t chd khac trong VIM bing dinh nghfa twong
(rng v6i thugt ngtr d6, ma khong tao ra sy mau
thuln ho3c vong quanh.

Cac khai niém dwgc trinh bay trong nam
chuwong va dwgc sép xép hgp ly trong mdi
chwong.

Trong mdt sé dinh nghfa, viéc str dyng cac khai
niém khéng dwgc dinh nghia (con gei la
“nguyén thuy”) la khéng thé tranh dwgec. Trong
tidu chuln nay, nhing khéi niém khdng dwgc
dinh nghfa nhw thé bao gdm: hé théng, thanh
phan, hién twong, vat thé, chét, tinh chét, quy
chiéu, thyc nghiém, kiém tra, d6 16n, vét liéu,
thiét bj va tin hiéu.

Dé d& dang hidu cac méi lien hé khac nhau gitra
nhirng khai niém khéng giéng nhau, so db vé&
khai niém da dwgc trinh bay & Phy lyc A.

$d traciru

Cac khai niém xuét hién trong ca hai phién ban
thi hai va thir ba cé mot sb tra clru kép, sb tra
clru phién ban ba in d4m, va sé tra clru phién
ban hai dwgc cho trong ngoéc don khéng in
dam.

12

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, ISO 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.



Pdng nghia

Chép nhan cé nhidu tén gol thust ngl» cho cling
mot khai niém. Néu c6 nhidu thuat ngtr dugc
cho, thuét ngl thir nhét 1 wu tién, va duoc st
dung & mei noi khi c6 thé.

Chir dim

Thuét nglr dung cho khai niém dwgc dinh nghla
in ch®® @am. Trong phén I&i clia mdt doan xac
dinh, thuét nglr clia cac khai niém da dyoc dinh
nghta & chd khac trong VIM cling dugc in béng
ch( d4m I1&n ddu n6 xuét hign,

Déu higu trich din

Trong phan 1&i cla tiéu chudn nay, du higu
trich din don ( “..." ) bao quanh thust nglr thé
hién mét khal niém trir khi né 4 ch® d4m. D4u
higu trich ddn kép ( “..." ) chl diing khi thut nger
dwgc xem xét hodic cho mét trich dén.

Ky higu thip phan

Ky hiéu thap phan trong tiéng Anh la d4u chdm
trén cung déng va trong tiéng Viét 13 ddu phly
trén cing déng.

Ky higu twong dwong vé dinh nghia

Ky higu := c6 nghla |3 “theo dinh nghfa bing"
nhwr cho trong bd tiéu chuan TCVN 7870.
Khoang

Thuét nglr "khodng” dwgc dung vdi ky hiédu [a;
b] c6 nghfa |3 tap hop céc sb thyc x ma véind a
sxsb, &ddyavab > alacéc sb thyc. Thuat
ng( “khodng" & ddy dung cho 'khodng déng’. Ky
hiéu a va b c6 nghfa la ‘didm cubi’ cia khoang
[a; b].

Vidy[-4;2)

TCVN 6165 : 2009

Synonyms

Multiple terms for the same concept are
permitted. If more than one term is given, the first
term is the prefered 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 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.

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.

Equal-by-definition symbol

The symbol := denotes “is by definition equal to"
as given in the 1SO 80000 and |IEC 80000 series.
Interval

The term ‘“interval® is used together with the
symbol [a; b] to denote the set of real numbers x
for which @ s x s 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)

13
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| | | |
5 -4 3 =2

Pidm cubi a =4
End-point a = -4

Hai didm 2 va —4 clia khoang [—4; 2] c6 thé trinh
bay 1 -1 3. Sy dién ta sau khdng cb nghfa la
khodng [4 ;2]. Tuy nhién, -1 £ 3 thwéng dwgc
dung dé chi khoang [-4; 2).

Pham vi ciia khoang

Pham vi

Pham vi clia khoang [a; b] 1a hi¢u b —a va dugc
dién ta béing rfa; b).

-1

Pidm cubib=2
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; &] is the difference -
a and is denoted by r{a; 3].

ViDY: [—4:2]=2—(—4)=6 EXAMPLE r-4;2]=2-(-4)=6
i G | 1 1 1 I T |
-5 -4 -3 -2 -1 0 1 2 3 x
_— r=6 B

CHU THICH: Thuét ngl "quang " di khi dwge ding
cho khéi nig¢m nay.

14

NOTE The term “span” is sometimes used for this
concept.
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T virng qudc té vé do Iwong hoc — Khai niém, thuét ngir chung

va co ban (VIM)

International vocabulary of metrology — Basic and general

concepts and associated terms (VIM)

Pham vi ap dung

Trong tiéu chudn nay, t4p hep cac dinh nghla va
thust ng® kém theo ctia hé théng cac khai niém
chung va co ban dung trong do lvéng hoe duge
cho béing tiéng Anh va tiéng Viét, cung véi so b
khai niém dé thé hién méi lién quan clia ching.
Théng tin bd sung dwgc cho trong cac vi dy va
chu thich ctia nhidu dinh ngh'a.

Tiéu chudn nay c6 y nghfa tham chiu chung cho
cé4c nha khoa hoc va k§ thu4t — bao gdm cac nha
vt Iy, hoa hoc, y hoc — cling nhw ngwdi gidng day
va thye hanh lién quan dén viéc hoach dinh hoic
thyc hién cac phép do, véi moi mirc 39 cua dd
khéng dam bdo do va trong bét ky Iinh wyc &p
dung nao. Tidu chudn nay ciing cé ¥ nghia tham
chiéu cho cac co quan chinh phl va lién chinh
phd, cac higp hdi thwong mal, td chirc cdng nhén,
cac nha quan ly va cac hdi nghd nghlép.

Céc khai niém sir dyung trong nhiing cach tidp can
khac nhau d& mé ta phép do cing dwee giol thidu.
Céc td chirc thanh vién cGa JCGM ¢6 thd chon
khai ni¢m va djnh nghTfa theo cac thuét ng twong
(ng. Tuy nhién, myc dich cla tiéu chudn nay 1a

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 perfooming measurements, irrespective
of the level of measurement uncertainty and
imespective of the field of application. 1t is also
meant to be a reference for govermnmental and inter-
govemnmental 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 JOGM can select the concepts
and definitions in accordance with their respective
terminologies. Nevertheless, this Vocabulary is

15
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thic ddy sy hai hoa toan clu v& thuat ngl st

dyng trong do lwdng hoc.

1 Pai lwgng va don vj

1.1(1.1)
Dal lwgng

Tinh chét cia mét hién twgng, vat thd hodic chét
ma do 16n c6 thd dugce bidu thj bing mot sb va

mét méc quy chiéu.

CHU THICH 1: Khai niém 'dai legng’ néi chung co6
th& phan ra theo mdt sé mirc d clia cac khai nigm
cy thé nhu trinh bay trong bang sau. Phia bén trai
clia bang trinh bay cac khal niém cy thé cla ‘dai
Iwgng'. DAy 14 cac khai nigm chung cho nhing dal

lrrgng riéng bigt & cot bén phai.

intended to promote global  harmonization

of terminology used in metrology.

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
divided into several levels of specific concepls, as
shown in the following table. The left hand side of
the table shows specific concepts under ‘quantity’.
individual

The generic concept ‘quantity’ can be

These are generic concepts for the
quantities in the right hand column,

do dai, ! ban kinh, r bén kinh clia vong trdn A, ra hodic r(A)
length, { radius, radius of circle A, ra or r(A)
budc séng, A burére s6ng clia bire xa natri D, Ap ho3c A(D; Na)
wavelength, A wavelength of the sodium D radiation, Ap or A(D; Na)
nang lvgng, E ddng nadng, T d%ng ning clia hat i trong mét hé &4 cho, T;
energy, £ kinetic energy, T kinetic energy of particle i in a given system, T;
nhiét néng, O nhiét lrgng cda mdt miu hoi nwéde i, 0;
heat, 0 heat of vaporization of sample i of water, Q;
dién tich, 0 dién tich clia proton, ¢
electric charge, Q electric charge of the proton, e
dién trér, R dién tryr clia mot dign trdr i trong mt mach 84 cho, R;

electric resistance, R

electric resistance of resistor / in a given circuit, R;

ndng dd lwgng chét clia thyc thd B, cp
amount-of-substance concentration of entity
B, cs

ndng a4 Igng chét cta ethanol trong mau requ i, c; (CaH5OH)

amount-of-substance concentration of ethanol in wine sample i, ¢;
(CoHsOH)

ndng a9 sé lugng cla thye thé B, Cp
number concentration of entity B, Cg

ndng d sé lugng clia erythrocyte trong mau mau i, C(Erc; Sg;)
number concentration of erythrocytes in blood sample i, C(Erys; B;)

5 cimg Rockwell C (tai 150 kg), HRC (150 kg)
Rockwell C hardness (150 kg load),
HRC(150 kg)

d6 cirng Rockwell C ciia m&u thép 1, HRC; (150 kg)
Rockwell C hardness of steel sample i, HRC; (150 kg)

CHU THICH 2: Méc quy chibu cé thd |a don v| do,

thd tyc do, miu chudn hosic mdt két
ching.

CHU THICH 3: Ky hiéu cla dai lrgng cho trong bd
tidu chuén TCVN 7870 Dai lvong va don vj. Ky hidu

16

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

or a combination of such.

NOTE3 Symbols for quantities are given in

the 1SO 80000 and IEC 80000 series Quantities and




clia cac dai legng dugce viét kidu cher nghiéng. Mot
ky hidu da cho c6 thé chi cac dal lugng khéac nhau.
CHU THICH 4: Céch thirc wu tién cia IUPAC - IFCC
dva ra d& 4n dinh céc dal lwgng trong phong thi
nghiém y hoc 14 “Hé thdng - Thanh phén; loai dai
lvgng”.
vl DUY: “Huyét twong (M4u) - lon natri; ndng d¢
lwgng chit bdng 143 mmolfl trong ngudi & mot
theri didm xac dinh”,
CHU THICH 5: Dai lvgng nhw dugc dinh nghla &
déy Ia vb huwdng. Tuy nhién vector hosic tenxo cling
dugc xem 13 dai lwgng néu cac thanh phin cla né (4
dai lugng.
CHU THICH 6. Khéi niém ‘dai lrgng’ néi chung c6
thé phan ra thanh, v dy ‘dai lwgng vat Iy, ‘dal Iveng
hoé hoc' va ‘dai lwgng sinh hoc', hodc dal Iwgng co
ban va dal lwvgng din xuit.

1.2 (1.1, Chu thich 2)
Logi dai Iwvgmg
Loai
M3t chung cla c&c dal Iwgng co thd so sanh véi
nhau. ’
CHU THICH 1: Sy phan chia khai niém 'dai lvgng'
theo 'loai dai lwgng' & mdt mbc dd nao dd co tinh
chét tuy y.
Vi DV 1: Céc dai lwgng duedng kinh, chu vi va
budc séng, ndi chung déu dugc xem la dai
Iwgng cung logi, cy thé 1a thudc loai dai lwgng dd
dai.
viDY 2: Céc dai legng nhiét Ivgng, ddng ning
va thé ndng, ndi chung déu dugc xem 13 dai
legng cing loal, cy thé 13 thudc logi dai lwvgng
nang legng.
CHU THICH 2: Céc dai lwgng cling loai trong mét hé
dal hwgng da cho co cing thir nguyén. Tuy nhién
cac dai lwgng clng thi? nguyén khdng nhét thiét 1a
cung logi.
VI DY: Bai lrgng mdmen lyc va néng lvgng theo
quy wdc khong 18 dai lwgng cung loai, tuy vay
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units. The symbols for quantities are written in [talics.
A given symbol can indicate different quantities.
NOTE4 The preferred IUPAC-IFCC format for
designations of quantities in laboratory medicine is
“System-Component; kind-of-quantity”.

EXAMPLE {Blood) Sodium ion;

amount-of-substance concentration equal to 143

“Plasma

mmol/l in a given person at a given time".

NOTES5 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

NOTE1 The division of the

‘quantity’ according to ‘kind of quantity’ is to some

extent arbitrary.
EXAMPLE1 The
circumference, and wavelength are generally
considered to be quantities of the same kind,
namely of the kind of quantity called length.

EXAMPLE2 The
energy, and potential

concept of

quantities diameter,

quantities heat, kinetic
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
However, 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

dimension. quantities

17
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ching lai ¢ cling thé nguyén. Tuong ty, nhiét
dung va entropy, sé cac thyc thé, dd thdm twong
ddi, ty khéi ciing cé cung th? nguyén mgc di
khéng cling loai.

1.3 (1.2)

Hé dal lweng

Tép hgp cac dai lwgng clng véi mét tép hep cac
phwong trinh khdng mau thudn nhau lién két cac
dai luegng dé.

CHU THICH: Cac dai lwgng thir t, nhw 86 clPng
Rockwell C, thuiing khéng dwgc xem 12 mét b§ phan
cla hé dai lvgng vl ching quan h@ v&i cac dai lwgng
khac chi théng qua méi lién hé thire nghiém.

14 (1.3)

Pai lvgng co ban

Bai lwgng thudc mdt tap hgp nhd dwge chon theo
quy wdc cia mét hé dai lwvgng da cho, trong doé
dai lrgng khong thudc tap hep nhd co thé dién dat
theo cac dai lwgng khac.

CHU THICH 1: T4p hop nhd néu trong dinh nghia
duoc goi 1a “tap hep cac dai lvgng co ban”.
Vi DY Tép hgp céc dai lvgng co ban trong Hé
dal lwvgng quéc té (ISQ) duwoc cho & 1.6.

CHU THICH 2: Céc dai lvgng co ban 13 d8c 13p véi
nhau vi mét dai leeng co ban khéng thd dugc bidu
dién nhw & tich lu§ thira cla céc dai lugng co ban
khac.

CHU THICH 3: 'Sé céc thyc thé' c6 théd coi 12 dai
lwgng co ban trong bét cir hé dai lwgng nao.

1.5 (1.4)
Pai lwgng din xuat

Dai lwgng trong mit hé dal lweng dugc dinh
nghia theo cac dai lwgng co ban cla hé d6.

viDY: Trong hé dai lugng cé dai lwgng co ban 12
a6 dai va khdi lvgng, khéi lwong riéng 1a dal
lvgng dén xuit dwge dinh nghta 13 ty sé gitra khéi
lwgng va thd tich (48 dai luf thira ba).

18

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.

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 asystem of quantities because they are related
to other quantities through empirical relations only.

14(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.
NOTE2 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
as a base quantity in any system of quantities.

‘Number of entities’ can be regarded

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

Hé dai lwgng quéc té

i1sQ

H2 dal lvgmg dira trén bay dai lvgng co ban: d)
dai, khéi lrgng, thel gian, cedng ) dong dign,
nhiét 4o nhiét ddng lyc, Igng chét, va cudng a9
sang.

CHU THICH 1: H@ dai lugng nay dugc cdng bé
trong b tiéu chudn TCVN 7870 Dai lvgong vé don vi.

CHU THICH 2: H§ don v| quéc té (SI) (xem 1.16)
dyra trén 1SQ.

1.7 (1.5)

Thir nguyén dai lwong

Thir nguyén ctia dal lwgng

Thir nguyén

Bidu thj sy phy thudc clia mét dal lveng vao cac
dal lwgng co ban cla hé dal lwgng nhu 1a tich
lug thira clia c4c thira sb trong ing v&i dai lvgng
co ban, bd qua moi thira sb bing sbé.

vi DY 1: Trong ISQ, thr nguyén dai lugng cla lyc
dugc bidu thj bdng dim F= LMT-2.

vl DY 2: Trong hé dai lwgng trén dim pg = ML 13
thir nguyén dal lwgng cla ndng a0 khél Ivgng coa
thanh phin B va ML~ cling I3 thir nguyén dai Irgng
clia khéi legng riéng, p, (khéi lrgng theo thé tich).

vi DY 3: Chu ky T cia mdt con lac c6 a dai 1 & mot
dia diém cé gia tbc roity do gla
!
T=2n |~ hoic T= Cg)Vl
g

2n
trong 6 C(g) = ——
Ve
Tir 86, dim C(g) = L-'7T.

CHU THICH 1: Lug thira clia m{t thira 56 1a thira sb
a6 d3 duge nang lén sé ma. M&i thira sé 12 mot ther
nguyén clia dai liegng co ban

TCVN 6165 : 2009

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 I1SO 80000 and IEC 80000 series Quantities and
units.

NOTE2 The International System of Units (Sl)
(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 quafulties as
a product of powers of factors corresponding to
the base quantities, omitting any numerical factor

EXAMPLE 1 In the ISQ, the quantity dimension
of force is denoted by dim F=LMT-2,

EXAMPLE 2 In the same system of quantities, dim p,

= ML-3 is the quantity dimension of mass concen-
tration of component B, and ML-3 is also the quantity
dimension of mass density, p, (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= 241 orT= C(g)I
g

where C(g) = <

Ve

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

NOTE 1
an exponent. Each factor is the dimension of a
base quantity.

A power of a factor is the factor raised to

19
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CHU THICH 2: Thé hign ky hidu quy uéc thir nguyén
cla dai lugng co ban 14 chl in hoa thing ding co
chan. Thé hién ky higu quy wdc thi nguyén cla dal
Iwgng din xuét 1A tich lu§ thira ther nguyén cla céc
dai lvgng co ban theo dinh nghfa cda dai Irgng dén
xuét. Thir nguydn cla dai lvgng Q dugc bidu thi 12
dim Q.

CHU THICH 3: Khi suy ra thiz nguyén cla dai legng,
khéng cin quan tdm dén dic treng vd hwdmg, vecto
ho#c tenxo clia nb.

CHU THICH 4: Trong mdt hé dai lwgng d4 cho,

= céc dai lugng cung loal c6 cing thir nguyén;

- céc dai lrgng cb thtr nguyén khac nhau ludn ludn
la céc dai lwgng khac loai, va

— ¢ac dai legng clng thir nguyén khong nhét thiét
1a ciing loai.

CHU THICH 5: Ky higu thé hién thir nguyén clia cac
dai lwgng co ban trong 1SQ la:

NOTE2 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 @ 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
are always of different kinds, and

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

different quantity dimensions

NOTES Symbols representing the dimensions of
the base quantities in the ISQ are:

Dal lvgng cor ban Ky higu thir nguyén
Base quantity Symbol for dimension
a5 dai L
length
khéi lugng M
mass
théi gian T
time
cuwdng do dong dién |
electric current
nhigt d& nhiét adng lyc e
thermodynamic temperature
lwgng chit N
amount of substance
cudrng dd sang J
luminous intensity

Nhuw vdy, thi nguydn clia dai lvgng Q dugc bidu
thi bang dim Q = LeMBTYIB@ENGUN, trong d6 cac
sé m0, goi 1a s6 ma thi nguyén, 12 4m, duong
hodc khéng.

20

Thus, the dimension of a quantity Q is denoted
by dim 0 = LeMBTYI83@ENGIN where the exponents,

named dimensional exponents, are positive,

negative, or zero



1.8 (1.6)

Dal lwgng thir nguyén mt

Dai lwgng khédng thir nguyén

Pal lwgng ma tit cd s mO cua cac thira sb
tvong ng vol dai lweng co bdn trong thir
nguyén dai lwgng clia né béng khong.

CHU THICH 1: Thujt ng® "dgi lgng khéng thir
nguyén” ndi chung duge ding va néu & day la do
nhing nguyén nhan lich sir. Xuét phét tir thyrc té 12
si# thé hién ky higu thir nguyén clia céc dai lrgng Ao
t4t ca s& m0 ddu béng khong. Thust nglr “dai lwgng
thi¥ nguyé&n mot* phan anh quy wéct trong 46 thé hién
ky hiéu cho thir nguy&n cla céc dai lwgng nhuw vy 13
ky hiéu 1 (xem TCVN 6398-0 : 1992, 2.2.6).

CHU THICH 2: Bon v| do va gi4 tr] cla dai lrgng
o6 thir nguyén mot la cac sb, nhung nhirng dai
irgng 86 mang nhidu thong tin hon 1a mdt con sé.

CHU THICH 3: Mot sé dal lwgng thir nguyén mat
dugc dinh nghta Ia ty sé cla hai dai lugng cling loal.

vl DY: Géc phing, goc khéi, chidt suét, 49 thadm
twrong ddi, ty khbi, hé sb ma sat, sé Mach.

CHU THICH 4: Sé cac thyc thd 1a dgi legng thir
nguyén mjt.
Vi DY: $6 vong clia mdt cudn ddy, sé phan ti
trong mdt mdu 42 cho, sy suy bién cac mirc ning
Iegng clia mot hé théng lwrgng tir.,

19(1.7)

Bon vj do

Bon vj cia phép do

Bon vj

3l lweng thyc vo hwéng, dwge dinh nghla va
thira nhén theo quy wéc ma mei 43l lwgng cling
loai khéc cé thé dugc so sanh véi né a8 bidu didn
ty sb cla hai dai lvgng béing mot sé.

CHU THICH 1: Bon vi do dirge thé hién bing tén va
ky hidu duge 4n djnh theo quy wéc,

TCVN 6165 : 2009

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.

NOTE3 Some quantities of dimension- one are
defined as the ratios of two quantities of the same
kind.
EXAMPLES Plane angle, solid
refractive index, relative permeability, mass
fraction, friction factor, Mach number.

angle,

NOTE4 Numbers of entites are quantities of
dimension one.
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

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

NOTE1 Measurement units are designated by
conventionally assigned names and symbols.
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CHU THICH 2: Bon vi do clia c&c dai lrgng clng
thir nguyén c6 thé dugc thé hién bing tén va ky hiéu
nhw nhau ca khi cac dai lwgng @6 khéng cling logi.
VI dy, jun trén kenvin, J/K, |2 tén va ky hidu clia don
vi do nhigt dung va& don vi do entropy 1a hal dai
lrong khdng dugce xem 12 cing logi. Tuy nhién, trong
mét sé trvdng hop tén rigng clia don vi do dugc gidi
han chi d& sir dyng véi cac dai lugng clia mét loai
xac dinh. VI dy, don vj do ‘gidy mQ trlr mdt' (1/s)
duwoc goi 14 héc (Hz) khi si¥ dung cho tin sé va
becquerel (Bq) khi sir dyng cho hoat 4§ phéng xa.

CHU THICH 3: Bon vi do cla dal lweng thi»
nguyén mot Ia cac sé. Trong mdt sb trrng hop céc
sb ndy cé tén riéng, vi dy radian, steradian va
deciben, hodic dugc dién ta bdng céc ty sé nhu
milimol trén mol bing 10~2 v4 microgam trén kilégam
béng 1079,

CHU THICH 4: D61 véi mét dal lrgng @2 cho, thuat
ng® “don vi" thuwdmg dugre két hgp véi tén dai lwgng,
vi du “don v| khéi lwgng” hodic "don Vi cia khéi
lwgng".

1.10(1.13)

Don vj corban

Pon vi do dugc 4n dinh bing quy wéc cho dai
Iwgng cor ban.

CHU THICH 1: Trong hé don v] nhit quan m&i dai
Irgng co ban chi cé mét don v| co ban,

Vi DU): Trang SI, mét 18 don vj co ban cla 80 dai.
Trong hé CGS, centimét 1a don vi co ban cla 40
dai.

CHU THICH 2: Bon v co badn ciing c6 thé dung cho
dal lwgmng din xuét c6 cing thir nguyén.

VI DY: Lwgng mua, khi dwge dinh nghfa 14 thd
tich dién tich (th& tich trén dign tich), co6 mét la
don vi din xuét nhét quan trong SI.
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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
JIKK 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 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 frequencles and becquerel (Bq) when used
for activities of radionuclides.

NOTE3 Measurement units of quantities of
dimension one are numbers. In some cases these
measurement units are given special names, eg.
radian, steradian, and decibel, or are expressed by
quotients such as millimole per mole equal to 10-3and
microgram per kilogram equal to 1079,

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
only one base unit for each base quantity.

In each coherent system of units, there is

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

NOTE2 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.



CHU THICH 3: Bdi véi sb céc thyc thd thl sé mot,
ky higu 14 1, c6 thd xem Ia don vi co ban trong bét
ctr h¢ don v| nao.

1.11 (1.14)
Don vi din xuét
Don vj do clia dal Iwvgng din xuit.

Vi DY: Mét trén gidy, ky hiéu m/s, va centimét
trén gidy, ky hiéu 1a cm/s, 13 cac don v din xuét
cla van téc trong SI. Kildmét trén gid, ky higu 13
km/h, 14 don vi do vén téc ngoai S| nhung dugc
chép nh4n ding vé&i SI. Knot, bdng mét hai ly trén
gie, 12 don vj do van téc ngoai SI.

1.12 (1.10)

Pon vj din xuét nhit quan

Pon vj din xuét, dbi véi mot mot hg dal lvgng
da cho va mét tap hop cac don vj co ban da
chon, chinh Ia tich luy thira cac don vj co ban véi
hé sb ty 1& bdng mét.

CHU THICH 1: Lu¢ thira clia don vj co ban 1a don vj

co bdn duge nang 18n sé ma.

CHU THICH 2: Tinh nhét quan c6 thé dugc xac dinh

chi v&i mét he dai lwgng cy thé va mot tap hop cac

don vj co ban d4 cho.
VI DY: Néu mét, gidy va mol |4 don v co ban, thi
mét trén gidy 1a don vi din xuét nhét quan cla
vin téc khi van téc dugc dinh nghfa béng
phwong trinh dgi lweng v = dr /dr va mol trén
mét khdi 12 don vi din xuét nhit quan cia ndng
d6 lvgng chét khi ndng @9 lgng chét duec dinh
nghia bdng phuong trinh dai lwgng ¢ = n/V.
Kilomét trén gi¢r va knot 1 vi dy v& don v| din
xuét & 1.11 khong phai 1a don vi ddn xuét nhét
quén trong hé dai lwvgng doé.

CHU THICH 3: Bon vi dan xuét c6 thd 14 nhat quan véi

hé dai luong ndy nhung khong 1a nhét quan véi hé khac.
VIDY: Centimét trén gidy la don vi din xuét nhat
quan cua véan téc trong hé don vi CGS nhung
khoéng 1a don vi din xuét nhat quan trong SI.
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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 Sl. 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
and for a chosen set of base units, is a product of
powers of base units with no other propbrtionality

factor than one

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

NOTE 2 Coherence can be
with respect to a particular system of quantities and a

determined  only

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.
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CHU THICH 4: Pon vi din xuét nhat quan ciia moi
dal lwgng din xuét thir nguyén médt trong mét hg
don vi 83 cho 12 sé mét, ky higu & 1. Tén va ky hiéu
cla don vj do mét thwang khéng dugce chi ra.

1.13(1.9)

Hé don vj
T4p hop cac don vj co ban va don v din xuét,
cling voi cac wée, bdi cla ching, dugc dinh
nghia theo nhitng quy tic cho tredre, clia mt hé
dai lwgng da cho.

1.14 (1.11)

Hé dom vj nhét quan

Hé don vj, dya trén mdt hé dai lweng da cho,
trong d6 don v| do cla dai Iwgng din xuit déu
Ia don vj din xuét nhit quan.

VI DY: T4p hop cac don vi SI nhét quan va cac
méi lién hé gitra chung.
CHU THICH 1: Mot hé don vj c6 thd chi nhét quan
voi mot hé dai lwgng va cac don vj co ban da &n
dinh.
CHU THICH 2: Béi véi mdt hé don vi nhét quan,
c4c phwong trinh tri s c6 cung dang, bac gdm cac
thira sé bing sb, nhr c4c phwong trinh dai lwgng

twong &ng.

1.15 (1.15)

Bon vi do ngoai hé

Bon vi ngoai hé

Pon vj do khéng thudc mét hg don vj da cho.

Vi DY 1: Electronvon (khodng 1,602 18 x 10-19
J)Ia don vj do ndng Ivgng ngoai SI.

Vi DY 2: Ngay, gi¢r, phit 1a cac don vi do thdi
gian ngoai Sl.

1.16 (1.12)
Hé don vj quéc té
Sl
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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 muitiples 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
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

10-19 J) is an off-system measurement unit of

The electronvolt (about 1.602 18 x

energy with respect to the Sl.
EXAMPLE 2 Day, hour, minute are off-system
measurement units of time with respect to the SI.

1.16 (1.12)
International System of Units
si



Hé don v], dya trén co s& Hé dai lgng quéc té,
tén va ky hiéu cua chung, bao gdm tap hgp céac
tién té, tén va ky hidu cla tién té, cing v&i cac
nguyén tic sir dyng, do Hdi nghj can do toan thé
(CGPM) 4n djnh.

CHU THICH 1: SI dugc xay dyng tir 7 dal lwgng
co ban cua I1SQ, tén va ky hiéu cac don v| co ban
twong (rng dwgre cho trong bang dwéi day.
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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)

NOTE 1 The S| is founded on the seven
base quantitles of the ISQ and the names and
symbols of the corresponding Ease units that are
contained in the following table.

P3i lrgng co ban Pon vjco ban
Base quantity Base unit
Tén Tén Ky higu
Name Name Symbol
ad dai mét m
length metre
khéi lvgng kildgam kg
mass kilogram
thei gian gidy s
time second
cudng d¢ dong dién ampe A
electric current ampere
nhiét d§ nhiét ddng lyc kenvin K
thermodynamic temperature kelvin
lwgng chat mol mol
amount of substance mole
cudng d§ séng candela cd
luminous intensity candela

CHU THICH 2: Céac don vj co ban va don vj din
xuét nhit quan cia Sl tao thanh mét tap hop nhét
quan, chinh 1a “tap hep cac don vj SI nhét quén”.

CHU THICH 3: V& sy md ta va gidi thich diy du Hé
don vi quéc t&, xem cac &n phdm méi nhét vé Sl do
Vién can do quéc t& (BIPM) xuét ban hodc trén cac
trang web cla BIPM.

CHU THICH 4: Trong cac phép tinh dal lwgng, dai
lweng ‘sé thye thd' thweng dwece xem 13 dai lwgng
co ban véi don vj co ban la mét, ky hidu la 1.

CHU THICH 5: Tién t& SI cho cac don v bl va don
v| wéc la:

NOTE2 The base units and the coherent
derived units of the S| form a coherent set,
designated the “set of coherent S| 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 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 SI prefixes for multiples of units and
submultiples of units are:
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Tidn té
Hé sé Prefix
Factor Tén Ki higu
Name Symbol
1024 yotta Y
yolta
1021 zetta Z
zetta
1018 exa E
exa
105 peta P
peta
1012 tera T
tera
108 giga G
giga
106 mega M
mega
103 kilo k
kilo
102 hecto h
hecto
101 deca da
deca
101 deci d
deci
102 centi c
centi
10-3 milli m
milli
10~ micro T
micro
109 nano n
nano
10-12 pico p
pico
10-18 femto f
femto
10-18 atto a
atto
102 zepto z
zepto
10724 yocto y
yocto
1.17 (1.16) 1.17 (1.16)
Pon vi bgi multiple of a unit
Bon vi do nhan dugc bing cach chia mdt don vi  measurement unit obtained by multiplying a given
da cho véi sé nguyén Ién hon mét. measurement unit by an integer greater than one
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VviDY 1: Kildmét 1a don vi bdi thap phan clia mét.

Vi DY 2: Gi¥ 12 don vj bdi khéng thap phan cla
giay.
CHU THICH 1: Tién tb SI cho cac bdi thap phan clia
céc don v co ban va don vj didn xuét Sl cho & ch
thich 5 ca 1.16.
CHU THICH 2: Tién té SI chi dung d8 nang 1én lug
thira 10 va khong dugc sl dyng cho lu§ thira clia 2.
Vi dy 1 kilobit khéng duqc diing dé thé hign 1 024 bit
(2" bit), d6 1a 1 kibibit.
Tién t6 cua bdi co sb hai la:
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EXAMPLE 1 The kilometre is a decimal multiple of
the metre.
EXAMPLE 2 The hour is a non-decimal muitiple of
the second.
NOTE 1 Sl prefixes for decimal multiples of S| base
units and S| derived units are given in Note 5 of 1.16.

NOTE 2 Sl 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:

Tién té
Hé sé Prefix
Facox Tén Ky higu
Name Symbol
(2108 yobi Yi
yobi
219y zebi Zi
zebl
(2108 exbi Ei
exbi
(210)5 pebi Pi
pebi
(210y4 tebi Ti
tebi
(210)3 gibi Gi
gibi
(21072 mebi Mi
mebi
(219 kibi Ki
kibi
1.18 (1.17) 1.18(1.17)
Pon v| wéc submultiple of a unit

Bon vi do nhan dwgc bing cach chia mot don vj
da cho véi sé nguyén Ién hon mét.

VI DY 1: Milimét 12 don vj wédc thap phan cla
mét.

VI DY 2: Véi géc phing, gidy 1a don vj wéc khéng
thap phéan clia phut.

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

EXAMPLE 1 The milimetre is a decimal
submultiple of the metre.

EXAMPLE 2 For a plane angle, the second is a
non-decimal submultiple of the minute.
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CHU THICH: Ti2n t8 SI cho cc wéc thap phan ciia
c4c don v| co ban va don vi din xuét Si cho & chu
thich 5 cta 1.16.

1.19 (1.18)
Gla tr| dai lwong
Gia trj clia dai lvgng
Gia trj
Sé cliing véi mbe quy chiéu thé hién a9 Ion cla
dai lwgng.
Vi DY 1: DY dai clia mdt cai gay:
5,34 m hoéc 534 cm

VIDY 2: Khéi lvgng clia mt vat:
0,152 kg ho3c 152 g

VI DY 3: D6 cong clia mdt cung da cho:
112 m-1

vIiDY 4: Nhigt d§ Celsius clia mdt méu;
-5°
VI DY 5: Tr&r khang dign clia mdt phén tir mach &
tdn sé nhét dinh, trong d6 j la don vj do:
(7+3)) Q

vIiDY 6: Chiét xuét ctia mét miu thuy tinh:
1,32

VI DY 7: B4 cirng Rockwell C clia mdt m3u da cho
(tal 150 kq):
43,5 HRC (150 kg)

viDY 8: Ty khéi cia cadimi trong mét méu ddng
do:
3 pg/kg hodc 3 x 10-9
vi DY 9: Ham luegng lvgng chét cia Pb® trong
mdt miu nurée 34 cho:
1,76 pmolkg

Vi DY 10: Ndng a6 luvgng chét tuy y cla lutropin
trong mét mau huyét teong da cho (Tidu chudn
quéc t& WHO 80/552):

5,0 Don vi qudc tén.
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NOTE SI prefixes for decimal submultiples of Sl
base units and S| 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 m or 534 cm

EXAMPLE 2 Mass of a given body:
0.152kgor 152 g

EXAMPLE 3 Curvature of a given arc:
112 m-1

EXAMPLE 4 Celsius temperature of a given sample:

~5°C

EXAMPLE § Electric impedance of a given circuit

ele- ment at a given frequency, where j is the
imaginary unit:

(7+3))

EXAMPLE 6 Refractive index of a given sample
of glass:
1.32

EXAMPLE 7 Rockwell C hardness of a given
sampile (150 kg load):
43.5HRC(150 kg)

EXAMPLE 8 Mass fraction of cadmium in a given
sample of copper:
3 pg/kg or 3 x1079

EXAMPLE 9 Molality of Pb2* in a given sample
of water:
1.76 pmol/k

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

5.0 International Unit/|



CHU THICH 1: Tuy theo loai quy chiéu, gia tr cua

dai lwgng c6 thé 1a:

- tich clia mdt sé va don v| do (xem VI dy 1, 2, 3,
4, 5, 8, va 9); ndi chung don v| do mdt khdng
duwgec chl ra cho cac dal Iwvgng thir nguyén mét
(xem VI dy 6 va 8), hogc

- sb va quy chiéu v& m¢t tha tyc do (xem Vi dy 7),
hogc

— mét sé va mdt m3u chudn (xem Vi dy 10).

CHU THICH 2: Sé co thé 1a phirc (xem Vi dy 5).

CHU THICH 3: Gi4 trj dai lwgng c6 théd dwgc dién ta
theo nhiéu cach (xem Vidy 1, 2, va 8).

CHU THICH 4: Trong tredng hep dai lvgng vecto
hoic tenxo, mdi thanh phin c6 mét gia trj.

VI DY: Lyc dang tac dong 18n mét hat da cho, vi
dy theo cac thanh phan clia hé toa dd décac (F,;
Fy. F2) = (-31,5; 43,2; 17,0) N,

1.20 (1.21)
Tri s6 dai lwgng

Trj sb clia dai lvgng

Trisé

Sé trong bidu thirc gia trj dai lwgng, khac véi sb
st dyng lam méc quy chiéu,

CHU THICH 1: Béi véi cac dal lwgng the nguyén
mét, méc quy chiéu 12 mét don v| do, 6 12 mot sb
va sé nay khéng dwgc xem 1a mét phdn cua trj sé dai
Irgng.
vl DU: Trong mdt phdn lwong chét bing
3 mmol/mol, ti sé dai lwgng 13 3 va don vj 1a
mmol/mol. Bon vi mmol/mol v& mat sé béng
0,001 nhng sé 0,001 nay khéng Ia mt phdn cia
tri s6 dai lwgng, tri sé nay Ia 3,

CHU THICH 2: Béi véi cac dal lwgng c6 don vi do
(nghTa 14 khéac véi dal lwgng th tw), tri sb {0} clia
dai legng Q thwomng duec bidu thj 1a { 0} = Q/[Q],
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NOTE 1
quantity value is either

According to the type of reference, a

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

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

reference material

— a number and a (see

Example 10).
NOTE 2 The number can be complex (see Example 5).

NOTE3 A quantity value can be presented in
more than one way (see Examples 1, 2 and 8).

NOTE 4
each component has a quantity value.

In the case of vector or tensor quantities,

EXAMPLE Force acting on a given particle, e.g. in
Cartesian components (Fx ; Fy, Fz) = (-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
reference is a measurement unit which is a number

For quantities of dimension one, the

and this is not considered as a part of the numerical
quantity value.
EXAMPLE
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

In an amount-of-substance fraction

is not part of the numerical quantity value, which

remains 3.

NOTE2 For quantities that have a measurement
unit (i.e. those other than ordinal quantities), the

numerical value {Q} of a quantity Q is frequently
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trong d6 [ Q] bidu thj dom vj do.

vi DY: D8I vé&i gia tri dai lwgng 5,7 kg, tri sb dai
lwong 14 { m) = (5,7 kgVkg = 5.7. Gla trj dal lvgng
nay c6 thd dién dat 12 5 700 g, trong trwdmg hep
nay trj s& dai lwgng { m} = (5 700g)/g = 5 700.

1.21

Phép tinh dai lwrgng

Tap hop cac quy tdc va phép toan ap dyng cho
dai Iwgng khac vai dai Iwgng thir ty.

CHU THICH: Trong phép tinh dai lwgng, céc
phurong trinh dai lweng dugc uvu tién hon cac
phwrong trinh tri s6 vi phurong trinh dai lwgng ddc
l4p véi viéc chon don vj do, trong khi cac phwong
trinh trj sé thl khéng (xem TCVN 6398-0:1998, 2.2.2).

1.22

Phwong trinh dai lirgng

Hé thirc toan hoc gitra cac dai lweng trong mét
hé dal Irgng a4 cho, dfc 1ap véi don vj do.

viDY 1: Qs = ¢ Q; 05 trong 46 Oy, Q> va Qs bidu
thj cac dai lrgng khac nhau con § 1a thira sé bng
sb.

viby2: T= (1!2)mu’. trong dé Tla ddng néng, v
1 tdc 48 clia mot hat x4c dinh c6 khéi lugng m.

vi DY 3: n = I/F, trong @6 n la lwong chét cla
thanh phan c6 ho4 trj mot, 7 1a dong dién va ¢ 1
khodng thei gian dién phén, cdn F 1a héng sé
Faraday.

1.23

Phwong trinh don vj

Méi twong quan vé mat toan hoc gitra cac dom vj
co ban, don v| din xuit nhit quan hodc cac
dom vi do khéc.

vi DY 1: Véi cac dal lwgmg trong VI dy 1 cla
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denoted {0} = 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 5 700 g in which case the
numerical quantity value {m} = (5 700 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
system of quantities, independent of measure-
ment units

EXAMPLE 1 @y = £0:0; where 4, Q2 and Qg
denote different quantities, and where { is a
numerical factor.

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

EXAMPLE 3 n = It /F where n is the amount of
substance of a univalent component, / is the
electric current and ¢ the duration of the electrolysis,
and where F is the Faraday constant.

1.23

unit equation

relation between base units,
coherent derived units or other measurement

units

mathematical

EXAMPLE 1 For the quantities in Example 1 of



1.22, [Q4]) = [Qa)[Q5] trong @6 [Q4), [Q2] va [Q4]
bidu thj don vi do trong (ng cla @y, O: va 0,
véi didu kign céc don vj ndy ndm trong h§ don vj
nhét quén.

viDY 22 J:=kgm?s® trong d6 J, kg, mva s 1a
ky hiéu teong (rng cla jun, kildgam, mét va gidy.
(Ky higu := bidu thj “theo dinh nghfa bdng" nhu
cho trong bd tiéu chudn TCVN 7870).

VvIDY 3: 1 km/h = (1/3,6) m/s.

1.24
Hé sé chuyén abi don vj
Ty sd giza hai don vj do cla dal lwgng cing
loal.
viDy: km/m = 1 000 va nhu v@y 1 km =1 000 m.

CHU THICH: &om vj do c6 thd thudc cac hé don vi
khac nhau.

VIDY 1: hs =3 600 vanhw vdy 1h=3600s.
VvIDY 2: km/h)/{(m/s) = (1/3,6) va nhe vay 1 km/h
=(1/3,6) m/s.

1.25

Phwong trinh trj sé

Phwong trinh trj sé dai legng

MéI twong quan vé mat todn hoc gitra cac tr] sé

- dai lwong, dya trén co s& phwong trinh dal

Iwrgng da cho va cac don v do cy thé.
VI DY 1: Véi cac dai lwgng & vi dy 1 cla
1.22, {0y} = C{Q:HQs} trong A6 {04}, {Q2} va
{Q5} bidu thj trj sé clia 01, @2, Q3 trong didu kign
ching dugc dién ta theo don vj co ban holic
don v| dan xuét nhét quan, hoc ca hai.

Vi DY 2: Trong phwong trinh dai lvgng cho ddng
nang cla mt hat, T = (1/2) mv?, néum = 2 kg va
v=3mi/s th {T} = (1/2) x 2 x 3? [a phuong trinh
tri s4 cho trj sé 9 cba T theo jun.
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item 1.22, [Q1] = [Q4)[Q5] where [01], [Q2] and [Qs]
denote the measurement units of Q,, 0, and 0,
respectively, provided that these measurement
units are in a coherent system of units.

EXAMPLE 2 J := kg m2/s2, where J, kg, m and s
are the symbols for the jouls, kilogram, metre and
second, respectively. (The symbol := denotes “is
by definition equal to" as given in the ISO
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 equatlon and
specified measurement units

EXAMPLE 1 For the quantities in Example 1
in item 1.22, {01} = £{Q-HQs} where {01}, {02}
and {Q3} denote the numerical values of O, 02
and Qs respectively, provided that they are
expressed in either base units or coherent
derived units or both.

EXAMPLE 2 In the quantity equation for kinetic
energy of a particle, 7= (1/2) m?, ifm = 2kgand 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.

31



TCVN 6165 : 2009

1.26

Dai lwgng thir ty

Pai lwgng dugce dinh nghia bdng mét tha tyc do
quy wéc, b mbi lign hé thir ty tong quét theo dd
Ién véi cac dai lwgng khac cing loai dugc dinh
nghfa, nhung gitra cac dai lwgng d6 khdng co cac
phép toan dai sé.

vi DY 1: D6 cirng Rockwell C.
VIDY 2: S6 éctan cua xang dau.
vi DY 3: Cudng dd dong dét theo thang Richter.

vi DY 4: Mrc dau byng chd quan trén thang tr
khong dén nam.

CHU THICH 1: Dai lwgng thr ty chi cé cac méi lién
hé thyee nghiém va khdng cé don vj do ciing khdng
c6 thir nguyén dal lweng. Hiéu va ty sb cla dai
Igng thir ty khéng c6 y nghta vat ly.

CHU THICH 2: Céac dai lugng thir ty durgc sip xép
theo cac thang gié trj-dai lwgng thir tyr (xem 1.28).

1.27

Thang gia tri-dai lwgng

Thang do

Tap hop theo thir by cac gia tri dal lwgng cla
mét loai dai lwgng da cho dung dé sép xép theo
@6 lén cia chung.

VI DY 1: Thang nhiét dé Celsius.
VI DY 2: Thang thei gian.
VI DY 3: Thang d¢ cirng Rockwell C.

1.28 (1.22)
Thang gia tri-dal lwgng thir tyw
Thang gia trj thir ty
Thang gia tri-dai lweng cla cac dai lwgng thir
t.
vIDUY 1: Thang @6 cirng Rockwell C;
VIDUY 2: Thang s6 &ctan clia x3ng dau.

32

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
quantites 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.

Ordinal enter into

relations

NOTE 1
empirical

quantities can

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

quantity-value scale for ordinal quantities

EXAMPLE 1 Rockwell C hardness scale.
EXAMPLE 2 Scale of
petroleum fuel.

octane numbers for



CHU THICH: Thang gi4 tri-dai lwgng ther tiy c6 thé
dugec thiét 1ap bng cac phép do theo mdt tha tyc
do.

1.29

Thang quy chiéu quy wéc

Thang gia tr|-dal lwgng dugc dinh nghfa theo
hinh thirc thod thuén.

1.30

Tinh chat danh nghfa

Tinh chét cia mdt hién twong, vat thé, hodc chét,
khéng c6 46 lon.

VviDY 1: Giéi tinh clia ngudi.

VIDY 2: Mau séc clia mot mau son.

VI DY 3: Mau séc cua thir nghiém vét trong hoa
hoc.

VIiDUY 4: M3 qudc gia hai ch@ cai cia ISO.

ViDY 5: Day acid amin trong polypeptid.

CHU THICH 1: Tinh chét danh nghfa c6 gia trj, n6

c6 thé dugce didn ta bdng tir ng®, bdng ma sb va
ch@, hogc bdng cac cach khac.

CHU THICH 2: Khéng dugc nhdm ‘gia trj tinh chét
danh nghta’ v&i gia trj dal lwgng danh nghia.

2 Phép do

2.1(2.1)
Phép do

Qua trinh thyc nghiém @& thu dwgc mdt hay mot
sb gla tri dal lwgng c6 thé quy cho dai lwgng
mot cach hop Iy.

CHU THICH 1: Phép do khéng &p dyng cho céc tinh
chét danh nghia,

CHU THICH 2: Phép do bao ham viéc so sanh cac
dai lugng va vide dém cac thiec thé.

CHU THICH 3: Phép do bao ham sy md ta dai
legng trong &ng véi viec st dyung dy kién cua két
qua do, thi tyc do, va hé théng do d3 dugc higu
chudn v4n hanh theo thi tyc do quy dinh, bao gdm
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NOTE An ordinal
established by measurements according

quantity-value scale may be
to a

measurement procedure.

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 1SO two-letter country code.
EXAMPLE 5 Sequence of amino acids in a
polypeptide.
NOTE 1 A nominal property has a value, \;:hich 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

21(2.1)

measurement

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

NOTE 1 Measurement does not apply to nominal
properties.

NOTE2 Measurement
quantities and includes counting of entities.

implies comparison of

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
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cac didu kign do.

2.2 (2.2)
Po Irirng hoe
Khoa hgc vé phép do va viéc (rng dyng chung.

CHU THICH: Po Irdng hoc bao gbm moi khia canh
vé Iy thuyét va thyc té clia phép do véi moi do
khéng dam bao do va linh vyre ap dyng.

2.3 (2.6)
Pai lwvgng do
Pai lwgng dy kién do.

CHU THICH 1: Quy dijnh v& dai legng do ddi hdi sy
hidu biét v& loal dal lrgng, s mo t3 v trang thai
cua hién tugng, vat thé, hodc chit mang dai lrgng,
bao gdm mgi thanh phén lién quan va céc thyc thd
hoa hoc kém theo.

CHU THICH 2: Trong phién ban VIM 1899 va trong
IEC 60050-300:2001, dai lrgng do dwgre dinh nghta
la 'dai lrgng durgc do'.

CHU THICH 3: Phép do, bao gbm hé théng do va
didu kién trong d6 phép do dugc tién hanh, cb thé
lam thay dbi hién tueng, vat thé hodic chét cin
nghién ciru dén mirc dai lvgng dang dirge do khac
véi d3i lirgng do nhu dinh nghia. Trong truérng hep
nay cAn ¢ sy hi¢u chinh thich hgp.

vIDVY 1: Higu dién thé gitra cac cyrc clia acquy cod
thé gidm di khi s& dyng m&t van ké c6 36 din dién
ndi dang ké dd thyec hién phép do. Hidu didn thé
mach hé ¢é thd tinh duwgc tir digén tré trong clia
acquy va vin ké.

vi DY 2. D§ dai clia mét thanh kim loal trong
trang thal can bing vé&i nhigt 46 méi tneérng Ia 23 °C
sé& khéc vii dd dai & nhiét a9 quy djnh & 20 °C, d6
la dai lvgng do. Trong trrdng hgp ndy, sy higu
chinh 12 cAn thiét,

CHU THICH 4: Trong hoa hqc, "analyte" hoac tén

according to the specified measurement procedure,
including the measurement conditions.

2.2(2.2)
metrology
science of measurement and its application

theoretical and
whatever the

NOTE Metrology includes all
practical aspects of measurement,

measurement uncertainty and field of application.

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,
component, and the chemical entities involved.

including any relevant

NOTE 2 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
from the

adequate

quantity being measured may differ
measurand as defined. In this case,

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
equilibrium 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



cla chét hodic hgp chét 12 nhing thut nglr a6l khi
dugc ding cho ‘dal lwgng do'. Viéc sir dyng nay &
khéng dung vi cac thuét nglr ndy khéng lién quan
dén dai legng.

2.4(2.3)

Nguyén ly do

Nguyén ly ctia phép do

Hi&n tegng la co s& cla phép do.

Vi DY 1: Higu &ng nhiét dién dwgc 4p dung do
nhiét d¢.

vi DY 2: Sy hép thy ning lugng duge dp dung
do ndng 30 lugng chét,

Vi DY 3: Sy gidm ndng d¢ dudng trong mau thd
nhin &n dugc 4p dyng do ndng @ insulin trong
chét pha ché thuéc.

CHU THICH: Hién twgng v& ban chét c6 thé 1a vat
1y, hod hoc hogc sinh hoc.

25(24)

Phwrong phap do

Phueong phap cla phép do

Su mo ta tdng quat viéc td chirc hop Iy cac thao
tac thire hién trong phép do.

CHU THICH: C6 thé phan loai phuong phap do theo
nhimg cach khac nhau nhu:

- phuong phép do thé,

-~ phuong phap do vi sai, va

= phuong phép do chl khéng;

ho#ic

- phuong phap do tryc tiép, va

- phuwong phép do gian tiép.

Xem |IEC 60050-300:2001.

2.6 (2.5)

Tha tyc do

Sy md 14 chi tiét phép do theo mdt hodic mét sb
nguyén ly do va theo phwong phap do di cho,
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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
measurement of amount-of-substance
concentration,

EXAMPLE 3 Lowering of the concentration of
glucose in blood in a fasting rabbit applied to the
in a

measurement of insulin concentration

preparation.

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

25(24)

measurement method

method of measurement

generic description of a logical organization of
operations used in a measurement

NOTE Measurement methods may be qualified in
various ways such as:

- substitution measurement method,

- differential measurement method, and

- null measurement method;

or

- direct measurement method, and

- indirect measurement method.

See [EC 60050-300:2001.

2.6(2.5)

measurement procedure

detailed description of a measurement according to
one or more measurement principles and to a
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trén co s& mdt mé hinh do va bao gbm mgi tinh
toan dé nhan dugc két qua do.

CHU THICH 1: Thd tyc do thwéng duwgc 14p thanh
tai liéu a0 chi tiét cho phép nguwdi van hanh thyre hién
phép do.

CHU THICH 2: Th tyc do c6 thé bao gdm tuyén bd
v& d4 khéng dam bao do myc tiéu.

CHU THICH 3: B#i khi tht tyc do dwgrc goi 1a thi tyc
v&n hanh theo tiéu chudn, viét tit 1a SOP.

2.7

Thu tyc do quy chiéu

Thi tyc do dwec chdp nhan dé& cung cép cac két
qua do phl hgp véi vigc str dung di kién trong
viéc danh gid d¢ dang do cla cac gia trj dal
Iwgng do dwere nhan dwgc tir nhirng thil tyc do
khac cho céc dai lwgng cung logi, trong viéc higu
chudn hodc trong viéc xac dinh d3c treng miu
chuén.

2.8

Thu tyc do quy chiéu diu

Tho tyc quy chiéu dau

Thu tuc do quy chiéu dung dé nhan dugc két
qua do khéng lién quan dén chuén do lwéng cla
dai lwgrng clng loai.

VI DY: Dung tich nwéc ldy ra bing pipet 50 mi
& 20 °C duwgc do bing cach can nuéc 14y ra tir
pipet trong céc thi nghiém, 4y khéi Iwgng céc thi
nghiém cé nwéc trlr di khéi Iegng cbe rdng ban
ddu, va hidu chinh sy chénh lgch v& khéi lvgng
cho nhiét d§ nuéc thyc té bing cach s dung
khéi luvgng thé tich (khéi lvgng ring).

CHU THICH 1: Ban tw vén v& lugng chét - Do lvong
hoc trong hoé hec (CCQM) dung thuét nglr “phwong
phap do ddu” cho khai niém nay.

36

given measurement method, based on a
measurement model and including any calcula-

tion to obtain a measurement result

NOTE 1 is usually

documented

A measurement procedure

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.

27

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
calibration, 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 beaker plus water minus the
mass of the initially empty beaker, and correcting
water

the mass difference for the actual

temperature using the volumic mass (mass

density).

NOTE 1 The Consultative Committee for Amount of
Substance — Metrology in Chemistry (CCQM) uses the
term “primary method of measurement” for this concept.



CHU THICH 2: ®jnh nghta clia hai khai niém phy,
chiing c6 thé goi 13 "thu tyc do quy chidu ddu tryc
tiép” va "tht tyc do quy chidu ddu ty 18", drgc CCQM
dva ra & HOi nghi Hn thir 5 nam 199943,

2.9 (3.1)

Két qua do

Két qua clia phép do

Tép hgp cac gia tr] dal lwgng dugc quy cho dal
lwrgng do cing vé&i moi thong tin lién quan cb thé
c6 khac.

CHU THICH 1: K&t qua do néi chung bao gbm
“thdng tin lién quan” v& tap hgp cAc gia tr dai legng
c6 théd dal dién nhidu hon cho dai legng do so véi
cac gia tr khac. Bldu ndy c6 thd duwgc thd hién &
dang ctia ham mat dd xac suét (PDF).

CHU THICH 2: Két qua do nél chung dugec thé hién
nhe mit glad trj dal hegng do dugec don va 4§
khéng dam bdo do. Néu a9 khdng dim bdo do
dugc xem la khong dang k& adi véi mdt myc dich
nao d6 thi két qua do co thé duwgc théd hign nhu 12
mét gia tri dai lwgng do dwgce don. Trong nhidu linh
vire, ddy (3 cach trinh bay két qua do phd bién,

CHU THICH 3: Trong céc tai liéu truydn théng va
trong &n phdm treérc cta VIM, két qua do a3 dugc
dinh nghta Ia gié tri quy cho dal lvgng do va dugc
glai thich 1a sé chi, hogc két qua chura hidu chinh,
ho#c két qua da hidu chinh, tuy theo nglr cénh.

210

Gla tr] dal lwvgng do dwrgre

Gia tr do dugrc cla dal luvgng

Gia trj do dugre

Gia trj dai lwgng dai dién cho két qua do.

CHU THICH 1: D6l véi phép do c6 cac sé chi lap
i, mBi s& chi o6 thd dugc ding ad cung cdp mot gla
tri dai lvgng do dugc trong (ng. T4p hep cac gia tri
dai lgng do dugc rigng 18 nay cé thé dwgc dung 6
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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 (5"

Meeting, 1999)[43],

2.9(3.1)
measurement result

result of measurement

set of quantity values being attributed to a
measurand together with any other available
relevant information

NOTE 1
“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).

A measurement result generally contains

NOTE2 A measurement result is generally
expressed as a single measured quantity yalue and
a measurement 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 uncormrected
result, or a corrected result, according to the context.

2.10

measured quantity value

measured value of a quantity

measured value

quantity value representing a measurement result

NOTE 1 For a measurement involving replicate
Indications, each indication can be used to provide a
corresponding measured quantity value. This set of
individual measured quantity values can be used to
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tinh gia trj dai lugng do duwgc dung lam két qua, do
14 trung binh hojc trung vi, thudéng c6 d§ khong
dam bao do kém theo nhé hon.

CHU THICH 2: Khi pham vi cac gia trj dai lwgng
thyre duge chdp nhan dé dai dién cho dai lwgng do
1a nho so véi @9 khdng dém béo do, c6 thé xem gia
trj dai lwong do dwee la wéc lwgng cla gia tri dai
Iwgng thyc chli yéu duy nhét, va thuéng Ia trung
binh hodc trung vj clia cac gia trj dai lwgng do dwoc
riéng I& nhan dwgc tir cdc phép do 13p.

CHU THICH 3: Trudng hop pham vi céac gié trj dai
Ivgng thye dwgc chdp nhin dé dai dign cho dai
lvgng do 14 khéng nhé so véi d§ khéng dam bao do,
gia trj do dugc thwedng 1a wéc lwgng cla trung binh
ho#c trung vj clia t3p hop cac gia trj dai lwgng thire,

CHU THICH 4: Trong GUM, thuat ngl “két qua cua
phép do" va "wéc lwgng gia tri cha dai lweng do”
hodc “wéc lwgng clia dai lvgng do” dugc sl dung
cho ‘gia trj dai lvgng do dugc'.

2.11(1.19)

Gia tri dai lwgng thye

Gia trj thyee clia dai lvgng

Gia trj thye

Gia trj dai lwgng phu hgp véi dinh nghfa cla dai
lwrgng.

CHU THICH 1: Trong Céch tiép cén sai sé d& mo ta
phép do, gid trj dai lvgng thyc dwgc xem la duy
nhét va trong thyc té 14 khong biét dwgc. Céch tiép
c4n d khdng dam bao thira nhén réng, do sy khdng
day dau vén cé cla chi tiét trong dinh nghta dai lveng,
khong c6 mdt gia trj thyee don ma dang hon 1a mét
tap hop cac gia tri dai lvgng thye phi hep véi dinh
nghta. Tuy nhién, t4p hop cac gia trj ndy, vé nguyén
téc va trong thyc té, 1a khdng biét dwgc. Cac cach
tiép can khac hoan toan khong cAn dén khai niém gia
tri dai lwgng thyc va dya vao khai nigm tinh twong
hep vé do lwéng cia két qua do dé danh gia sy
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calculate a resulting measured quantity value, such as
an average or median, usually with a decreased
associated measurement uncertainty.

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
true quantity values believed to
compared with the

In the case where the range of the
represent the
is not small

measurement uncertainty, 8 measured value is often

measurand

an estimate of an average or median of the set of true
quantity values.

NOTE4 In the GUM, the terms ‘“result of
measurement” and “estimate of the value of- the
measurand” or just “estimate of the measurand” are

used for 'measured quantity value'.

211(1.19)

true quantity value

true value of a quantity

true value

quantity value consistent with the definition of a
quantity

NOTE1 In the Error to describing

measurement, a true quantity value is considered

Approach

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
Other
dispense altogether with the concept of true quantity

and in practice, unknowable. approaches
value and rely on the concept of metrological

compatibility of measurement results for assessing



hi¢u lc cla ching.

CHU THICH 2: Trwéng hop dic biét cia hdng sé co
ban, dal lwvgng dugc xem 1A cd mt giad tr dai lvgng
thyc don.

CHU THICH 3: Khi 49 khéng dam bao djnh nghfa
gén véi dal lwgmg do dugc xem la khéng dang ké
50 v&i cac thanh phan khac clia 4§ khéng dam bao
do, dai lugng do c6 thd dugce xem 1a c6 mot gia trj
dai lvgng thyc “co ban duy nhét". Bay la cach tiép
can cia GUM va céc tai liéu kém theo, trong dob tir
“thyc” dwgc xem 13 khong cin thiét.

212

Gia tr] dal lirgng quy woc

Gia trj quy wéc cla dai lvgng

Gia tri quy wéc

Gia trj dal lwgng quy cho dal lwgng bing sy

thoa thuan déi v&i mdt myc dich da cho.
VI DU 1: Gia téc roi ti do chudn (treéc day goi 1
“gia téc trong trwdmg chuln®), g, = 9,806 65 m-s™.

vl DY 2: Gié trj dai lvgng quy wéc cla hing sé
Josephson, Ky = 483 597,9 GHz.V™".

VI DV 3: Gi4 trj dai lvgng quy wéc clia mot chudn
khéi lwgng da cho, m = 100,003 47 g.

CHU THICH 1: Thuat ng@ “gia tri dai lveng thyc quy
woc” ddi khi dwge sl dyung cho khai niém nay,
nhung khéng khuyén khich st dung.

CHU THICH 2: ©ai khi gia trj dai lvgng quy wéc la
m@t wére lvgng cla gia trj dai legng thye.

CHU THICH 3: Gia trj dai lvgng quy wéc néi chung
duoc chdp nhin khi gén véi mot dp khéng dam bio
do nhd phi hop, c6 thé 1a sé khdng.

2143 (3.5)

D¢ chinh xac do

D¢ chinh xac cla phép do
B¢ chinh xac
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their validity.

NOTE2 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

quantity for a given purpose

EXAMPLE 1 Standard acceleration of free fall
(formerly called “standard acceleration due to
gravity”), gn = 9.806 65 m-s™>.

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

EXAMPLE 3 Conventional
given mass standard, m = 100.003 47 g.

quantity value of a

NOTE1 The
value” is sometimes used for this concept, but its use

term “conventional true quantity

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
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Mtrc d§ gan nhau giira gia tri dai lweng do dwec
va gia trj dai lwgng thye cla dai lvgng do.

CHU THICH 1: Khai nigm 'dd chinh x4c do' khdng
phai 13 dai lwgng va khéng cho biét trj sé dal
Iwgng. Phép do dwegc xem la chinh xac hon khi ¢6
sai s do nhd hon.

CHU THICH 2: Thuat ng@ “dd chinh xac do" khéng
duge s dyng cho d§ ding do va thuat nglr d§
chym do khéng dwec sir dyng cho ‘d$ chinh xac
do', tuy nhién, n6é c6 lién quan v&i cad hai khai niém
nay.

CHU THICH 3: 'B§ chinh xac do' déi khi dwgc hiéu
la mirc d6 gAn nhau gitra cac gia tri dai lugng do
dugc dang quy cho dai lwgng do.

2.14

P§ ding do

Dé dang clia phép do

P ding

Mcrc d6 g&n nhau gitra trung binh clia mdt sé vo
han céc gié trj dal lvgng do dwee I3p lai va gia
tri dai lwgng quy chiéu.

CHU THICH 1: D dung do khodng phai la dai lwgng
va do d6 khong thé thd hién bing sé, nhung thuéc
do mirc d gin nhau dwec cho trong TCVN 6910,

CHU THICH 2: B$ ding do ti 18 nghich véi sai sé
do hé théng, nhung khéng ligén quan véi sai sé do
ngéu nhién.

CHU THICH 3: Khéng dugc st dyng dé chinh xac
do cho 'd$ ding do' va ngugc lai.

2.15

B$ chym do

BPo chym

Murc 49 g&n nhau gitra cac sé chi hoc cac gia tr
dai lwgng do dwge nhén duec bdi phép do 13p
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closeness of agreement between a measured
quantity value and a true quantity value of a
measurand

NOTE 1

not a quantity and is not given a numerical quantity
value. A measurement is said to be more accurate

The concept ‘measurement accuracy' is

when it offers a smaller measurement error.

NOTE 2
not be used for measurement trueness and the term

The term "measurement accuracy” should

measurement precislon should not be used for
‘measurement accuracy’, which, however, is related to
both these concepts.

NOTE 3 ‘Measurement is sometimes
understood as closeness of agreement between

measured quantity values that are being attributed to

accuracy’

the measurand.

214

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

NOTE1 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
related to systematic measurement error, but is not

Measurement trueness is inversely

related to random measurement error.

NOTE 3 Measurement accuracy should not be used
for ‘'measurement trueness' and vice versa.

215

measurement precision

precision

closeness of agreement between Indications or
measured quantity values obtained by replicate



trén cac déi twgng nhu nhau hodc tuong ty nhau
trong didu kién quy dinh.

CHU THICH 1: ©9 chym do thudmg dugc thd hign
v& mat sé lvgng bing thedc do sy phan tan, nhe d)
lech chuén, phurong sai, hogic hé sb bién thién trong
didu kién do quy dinh.

CHU THICH 2; 'Bidu kién quy dinh’ co thé 13, vi dy,
didu kign 13p lal cia phép do, didu kidn chym
trung glan clia phép do, hogc dldu kign tal Ijp clia
phép do {(xem TCVN 6910-3:2001).

CHU THICH 3: 8¢ chym do dugc dung dé dinh
nghTa d$ ip lal do, dd chym do trung glan va 4§
tal 1§p do.

CHU THICH 4: B0l khi “d¢ chym do” duwgc ding
khdng ddng theo nghfa @& chinh xéc do.

2.16 (3.10)

Sal 86 do

Sai s6 clia phép do

Sai sé

Gla tr|{ dai lvgng do dwec trir di gid trf dal
lwgng quy chiéu.

CHU THICH 1: Khai niém ‘sai s8 do’ c6 thd dugc sir
dyng

a) khi c6 mdt gia trj dai lwgng quy chidu don d8 tra
clru, gia trj ndy tim thdy néu vigc hidu chuln dugc
thwre hién bing cach s dyng mdt chudn do lwdmg
véi gla trj dal lirgng do dwgre cé d§ khéng dim
bdo do khdng dang kd hodc néu gia tr| dal lwgng
quy wére dugc cho, trong trudng hep 46 sal sé do 1a
biét duerc, va

b) néu @3l Igng do gia dinh |4 dwgc dai dién bing
mdt gla tri dal lwgng thye duy nhdt hodc mot tép
hgp céc gia trj dai luvgng thyc cé pham vi khdng
déng ké, trong tredrng hop A6 sal sé do 1a khong bidt
dworc.
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measurements on the same or similar objects
under specified conditions

NOTE1 Measurement precision is usually
expressed numerically by measures of imprecision,
such as standard deviation, variance, or coefficient of
specified conditions of

variation under the

measurement.

NOTE2 The ‘specified conditions’ can be, for
example, repeatability conditions of measurement,
IntermedIate precision conditions of measurement,
or reproduclbility conditions of measurement
(see ISO 5725-3:1994),

NOTE3 Measurement precision is wused to
define measurement repeatability, Intermediate
measurement precision, and measurement

reproducibllity.

NOTE4 Sometimes "measurement precision® is
erroneously used to mean measurement accuracy.

2.16(3.10)

measurement error

error of measurement

error

measured quantity value minus a reference
quantity value

NOTE1 The concept of ‘measurement error' can
be 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
measurement error is known, and

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
measurement error is not known,
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CHU THICH 2: Khéng dwc 1An 16n sai sb do véi sai
s6 ché tao hodc sy nham I15i.

217 (3.14)

Sai s6 do hé théng

Sai s6 hé théng cta phép do

Sai s6 hé théng

Thanh phan cla sai sé do, khéng dbi hoic thay
ddi theo cach c6 thé dy doan duwgc trong phép do
13p.

CHU THICH 1: Gia trj dai lwgng quy chiéu déi voi
sai s do hé théng la gi4 tr| dai lwgng thyc, holc
gla tr| dal lwgng do dwec clia chudn do lwdng co
do khéng dam bao do khong dang k&, hodc gia tri
dal lwgng quy wéc.

CHU THICH 2: Sai sb do hé théng, va nguy&n nhan
ctia n6, c6 thé dugc biét hodic chwa bidt. Sy higu
chinh c6 thé dugc ap dung d& bu cho sai sb do hé
thdéng da biét.

CHU THICH 3: Sai s do hé théng bing sai sé do
tri» di sal sé do ngiu nhién.

2.18

D§ chéch do

B§ chéch

U'6c legng cla sai sé do hé théng.

2.19 (3.13)

Sal sé do ngiu nhién

Sai sé ngdu nhién cla phép do

Sai s6 ngéu nhién

Thanh phan clia sai sé do thay ddi theo cach
khéng diy doan duwgc trong phép do ldip.

CHU THICH 1: Gia trj dal lwgng quy chiéu abi voi
sal s6 do nglu nhién 14 trung binh ¢6 dwgc tir mot sé
vd han céac phép do l3p clia cing mét dal lwvgng do.

CHU THICH 2: Sai s& do ngdu nhién cla tap hgp
céc phép do 13p lal tao thanh mdt phan bd co thé

42

NOTE 2 Measurement should not be

confused with production error or mistake.

error

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 measu-
rement standard of
uncertainty, or a conventional quantity value.

negligible measurement

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
measurement 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

NOTE1 A
random measurement error is the average that would

reference quantity value for a

ensue from an infinite number of replicate

measurements of the same measurand.

NOTE 2
of replicate measurements form a distribution that can

Random measurement erors of a set



dwoc tom tit b&ng ky vong, thwéng gia thiét 1a bing
khéng, va phwong sai cia né.

CHU THICH 3: Sai sé do ngdu nhién bing sai s§ do
trir di sal sé do hé théng.

2.20 (3.6, Chu thich 1 va 2)

Pidu kién 13p lai cua phép do

Didu kién 13p lai

Didu kién ctia phép do, thé hién bang mét tap hep
c4c didu kign bao gdm cling thu tyc do, clng
nguoi thao tac, cung hé théng do, cung didu kién
vé&n hanh va cung dja diém, va cac phép do l3p lai
trén cung déi twgng hodic cac dbi twong twong ty
nhau trong khoang thei gian ngén.

CHU THICH 1: Bidu kién cia phép do la didu kién
13p lai chi ddi v&i mot tap hgp 3 quy dinh cac didu
kién Ip lai.

CHU THICH 2: Trong hoa hoc, thut ng® “didu kién
chym I&p trong cua phép do” ddi khi dwgc st dyng
dé chi khai niégm nay.

2.21 (3.6)

Do 1ap lai do

Do 13p lai

Do chym do trong tap hop céc didu kign Iap lai
clia phép do.

2.22

Diéu kign chym trung gian cla phép do

Diéu kién chym trung gian

Diéu kién clia phép do, thé hién bang mét tap hep
c4c diéu kién bao gdbm ciing thu tyc do, cung dia
diém, va cac phép do Iap lai trén cung déi twong
hogic cac dbi twgng trong ty nhau trong khodng
théi gian dai, nhng c6 thé bao gdm cac didu kign
thay ddi khac.

CHU THICH 1: Céc thay dbi c6 thd bao gbm viéc
higu chudn, thiét bj hiéu chuin, ngudi thao tac, va
hé théng do méi.

CHU THICH 2: Béi v&i thiee 18, quy dinh vé cac didu
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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)

repeatabllity 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
location, and replicate measurements on the same
or similar objects over a short period of time

NOTE1 A measurement is a
repeatability condition only with respect to a specified

set of repeatability conditions.

condition of

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

222

intermediate precision condition of measurement

intermediate precision condition

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

includes the same measurement

conditions involving changes

NOTE1 The
calibrations, calibrators, operators, and measuring

changes can include new

systems.

NOTE2 A specification for the conditions should
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kién cin bao gbm c4c didu kién dugc thay ddi va
khéng dugc thay ddi.

CHU THICH 3: Trong ho4 hoc, thuat ngtr “didu kién
chym gira c4c lép clia phép do” doi khi dugc sir
dyng dé chi khai niém nay.

2.23

D¢ chum do trung gian

P§ chym trung gian

D6 chym do trong tap hop cac didu kign chym
trung gian ctia phép do.

CHU THICH: Céac thuat ng® théng ke lién quan dwec
cho trong TCVN 6910-3:2001.

2.24 (3.7, Chu thich 2)

Diéu kign tal Iap cta phép do

Pidu kién tai lap

Diu kién clia phép do, thé hién béing mét tap hop
cac didu kién bao gdm dja diém, nguoi thao tac,
hé théng do khac nhau va phép do I3p lai trén
cung déi twgng hodc cac dbi tugng twong ty
nhau.

CHU THICH 1: Céc hé théng do khac nhau c6 thd
str dyng céc tha tyc do khac nhau.

CHU THICH 2: Béi voi thyee té, quy dinh cin cho
bidt c4c didu kién dugc thay ddi va khdng dugc thay
dbi.

2.25(3.7)
D¢ tii lap do

D6 tai lap

Do chym do trong didu kién tai lap chia phép
do.

CHU THICH: Cac thuat nge théng ké lién quan dugc
cho trong TCVN 6910-1:2001 va TCVN 6910-2:2001.

2.26 (3.9)

B¢ khong dam bao do

D6 khdng dam bao cla phép do
Bé khong dam bao

44

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
desigate this concept.

2,23

intermediate measurement precision

intermediate precision

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

NOTE Relevant statistical terms are given in
ISO 5725-3:1994.

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

on the same or similar objects

NOTE1 The different
use different measurement procedures.

measuring systems may

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 I1SO 5725-2:1994.

2.26(3.9)

measurement uncertainty
uncertainty of measurement
uncertainty



Théng sé khéng 4m dic trweng cho sy phan tan
cla cac gla trj dai lwgng dwoc quy cho dal
lweng do, trén co s& thdng tin da sir dung.

CHU THICH 1: B¢ khong dam bao do bao gdm cac
thanh phan xuét hién t&r nhirng anh hudng hé théng,
nhu thanh phan gén véi sy higu chinh va gia tr dai
lwgng dugc 4n dinh cla chudn do Iwéng, clng nh
d9 khoéng dam bao d[nh nghia. D&i khi cac anh
hudng hé théng da wéc lvgng khdng dugc higu
chinh, nhung thay thé 1a cac thanh phdn dé khéng
dam béo do kém theo dugc duwa vao.

CHU THICH 2: Théng sb c6 thé 13, vi dy, d9 léch
chuan dwgc goi 1a d§ khdng dam bio chuin (ho3c
mdt bdi xac dinh cla nd), ho3c nira clia khoang, voi
xac sudt phu quy dinh.

CHU THICH 3: Néi chung, dé khéng dam bdo do
bao gdm nhidu thanh phin. Mdt sé thanh phan c6
thd danh gia theo cach danh gid logi A cioa dj
khéng dam bao do bing phan b théng ké clia cac
gi4 trj dai legng tir day cac phép do va cé thé dugc
déc trung bng do l&ch chudn. Cac thanh phan khac
c6 thé dwvgc danh gia theo cich danh gia logl B
cua d9 khéng dam bao do, cling c6 thé dic trung
bang dd léch chuln, dwge danh gia tr ham mat dd
x4&c sut dya trén kinh nghiém ho#c théng tin khac.

CHU THICH 4: Néi chung, déi véi mot tap hgp thong
tin d& cho, d§ khéng dam bao do dwgc gén véi mot
gi4 trj dai lvgng da 4n dinh quy cho dai lwgng do. Sy
thay ddi cla gia tri nay din dén sy thay ddi cua d¢
khéng dam bao kém theo.

2,27

D§ khdng dam bdo djnh nghfa

Thanh phan d§ khéng dam bio do gay ra do sy
giéi han vé chi tiét trong djnh nghia clia dal Iwgng
do.

CHU THICH 1: B6 khéng dam bao dinh nghTa la 4
khéng dém bao do t8i thidu thyc té c6 thé dat dugc
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non-negative parameter characterizing the disper-
sion of the quantity values being attributed to a
measurand, based on the information used

NOTE 1 includes

components arising from systematic effects, such as

Measurement uncertainty
components associated with corrections and the
assigned quantity values of measurement standards,
as well as the definitional uncertainty. Sometimes
estimated systematic effects are not corrected for but,
measufement uncertainty

instead, associated

components are incorporated.

NOTE2 The parameter may be, for example, a
standard deviation called standard measurement
uncertainty (or a specified multiple of it), or the haif-
width of an interval, having a stated coverage

probability.

NOTE 3
general, many components. Some of these may be

Measurement uncertainty comprises, in

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
is associated with a stated quantity value attributed to

the measurement uncertainty

the measurand. A modification of this value results in a
modification of the associated uncertainty.

227

definitional uncertainty

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

measurand

NOTE 1 Definitional
minimum measurement uncertainty achievable in any

uncertainty is the practical
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trong bAt ky phép do ndo cla dai legng do da cho.

CHU THICH 2: Mgi sy thay ddi trong chi tiét mé ta
ddu dan dén d khong dam bao dinh nghfa khéc.

CHU THICH 3: Trong ISO/IEC Guide 98-3:2008,
D.3.4, va trong IEC 60359, khai niém 'd$ khong dam
bdo dinh nghta’ dwgc goi 14 "dd khdng ddm bdo ndi
tai".

2.28

Panh gia loal A ciia d9 khéng dam bao do
Panh gié loai A

Danh gia thanh phan cua d khéng dam bao do
bang phan tich théng ké cac gia tri dai lwgng do
dwgc nhan dugc trong didu kién do xac djnh.

CHU THICH 1: V& c4c loai didu kign do khéac nhau,
xem didu kién I13p lai ctia phép do, dldu kién chym
trung glan cua phép do va didu kién tal Igp cua
phép do.

CHU THICH 2: Béi vé&i cac thong tin v& phan tich
théng ké, xem ISO/IEC Guide 98-3.

CHU THICH 3: Cang xem ISO/IEC Guide 98-
3:2008, 2.3.2, ISO 5725, ISO 13528, ISO/TS 21748,
1SO 21749.

2.29

Panh gia loai B cia d§ khéng dam bao do
Banh gia loai B

Danh gia thanh phan cua d khéng dam béo do
bding cac cach khac véi danh gia loai A cua d§
khéng dam bao do.

VI DY: Dénh gi4 dya trén théng tin

— gén v&i céc gii tr] dai lwong dugce cdng bd cd
can cir,

—~ gén voi gia trj dal lugng cia miu chuidn dwec
chirng nhén,

— nhéan dugc tir gidy chieng nhan hig¢u chudn,

— vé do troi,
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measurement 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 60358, 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
uncertainty by a statistical analysis of measured
quantity values obtained under defined
measurement conditions

NOTE1 For various types of measurement
conditions, see repeatability condition of
measurement, intermediate precision condition of
measurement, and reproducibility condition of

measurement.

NOTE2 For information about statistical analysis,
see e.g. ISO/IEC Guide 98-3.

NOTE 3 See also ISO/IEC Guide 98-3:2008,
2.3.2, ISO 5725, ISO 13528, ISO/TS 21748, I1SO
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

~ assoclated 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



— nhéan dugc tir cdp chinh xéc cla phwong tign
do dugc kiém dinh,

— nhén dwgc tir cac gidi han suy lugn théng qua
kinh nghiém ca nhan.

CHU THICH: Xem ISO/IEC Guide 98-3:2008, 2.3.3.

2.30
D6 khéng dam bao do chuin

D6 khong dam bao chuén clia phép do

D0 khong dam bao chudn

Do khéng dam bao do dugc thé hign 13 dd lgch
chuén.

2.31

Do khéng dam bao do chuén téng hep

D6 khdng dam bao chudn téng hop

D% khéng dam bao do chuén nhan dwoc béng
cach sir dyng cac d§ khéng dam bao do chudn
riéng biét gén v&i cac dai Iwgng diu vao trong
mo hinh do.

CHU THICH: Trong triréng hep céc dai legng dau
vao trong mé hinh do ¢é trong quan, cac higp bién
cling phai dugc tinh dén khi tinh toan d khéng dam
bdo do chuin tdng hop; xem thém ISO/IEC Guide
98-3:2008, 2.3.4.

232
D¢ khéng dam bdo do chuin twong déi
Do khéng dam bao do chuin chia cho gi4 trj

tuyét dbi clia gia tr| dai Iwgng do dwec.
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Bang thanh phin d§ khéng dam bao

Ban tém tit v& dd khéng dam bao, c4c thanh
phan clia 80 khong dadm bao d6, viéc tinh todn va
két hop cac thanh phan nay.

CHU THICH: Bang thanh ph3n dd khdng dam bao
cAn bao gbm mé hinh do, wéc lrgng, va do khdng
dam bdo do kém theo dgi lwgng trong mé hinh do,
cac higp phwrong sai, dang ham mat dd xac suét ap
dung, béc ty do, logi danh gia d§ khdng ddm bao do,
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measuring instrument,
— obtained from limits deduced through
personal experience.

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

2,30

standard measurement uncertainty

standard uncertainty of measurement

standard uncertainty

measurement uncertainty expressed as a
standard 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 gquantities in
a measurement model, covariances must also be
taken into account when calculating the combined
standard measurement 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
measurement model, estimates, and measurement
uncertainties associated with the quantities in the
measurement model, covariances, type of applied
probability density functions, degrees of freedom, type
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va moi hé sé phu.

2.34

D6 khéng dam bao do muyc tiéu

B9 khéng dam bao myc tiéu

Do khong dam bao do dwoc xac dinh nhw [a mét
gidi han trén va dugc quyét dinh trén co s& myc
dich st dyng dy kién cla két qua do.

2.35

Do khéng dam bao do mé réng

D6 khdéng dam bao md rdng

Tich cia d§ khéng dam bao do chudn téng hep
va mét hé sé Ién hon mét.

CHU THICH 1: H& sé phy thudc vao dang phan bd
x4ac suét clia dai lwgng ddu ra trong mé hinh do
va xéc suét phi da chon.

CHU THICH 2: Thuat ngtr "hé sé" trong dinh nghla
nay chinh 12 hé sé phu.

CHU THICH 3: D0 khéng dadm bdo do m& rdng
duoc goi 1a “dd khéng dam bao toan thé" trong phdn
5 clia Khuyén nghj INC-1 (1980) (xem GUM) va don
gian 13 “46 khéng dam bao" trong céc tidu chuén cla
IEC.

2.36

Khodang phu

Khoang chira tap hgp gia trj dai lwgng thye cla
dai Iwrgng do véi xac suét da dinh, trén co s& céc
théng tin ¢6 sdn.

CHU THICH 1: Khodng pht khong nhét thiét phai
|14y gia tri dai lwgng do dwec da chon lam trung
tam (xem ISO/IEC Guide 98-3;2008."F'hu lyc 1).

CHU THICH 2: Khéng n&n goi khodng phu 1a
"khoang tin cay’ d& tranh nhdm 1&n vé&i khai niém
théng ké (xem ISO/IEC Guide 98-3:2008, 6.2.2).
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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

one

NOTE1 The factor depends upon the type of
probability distribution of the output quantity in a
measurement model and on the selected coverage
probability.

NOTE2 The term *factor” in this definition refers
to a coverage factor.

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

uncertainty is

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
be centred on the chosen measured quantity value
(see ISO/IEC Guide 98-3:2008/Suppl.1).

A coverage Interval does not need to

NOTE2 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).



CHU THICH 3: Khoang phu cé thé dvgc suy ra tlr
d% khéng dam bdo mé& réng (xem ISO/IEC Guide
98-3:2008, 2.3.5).

2.37

Xac suat pha

Xac suit d& tap hop cac gia trj dai lwgng thyc
cla dal lwgng do ndm trong mét khodng phu
xac dinh,

CHU THICH 1: Dinh nghfa nay lién quan dén cach
tidp can @0 khéng dam bao nhu da trinh bay trong
GUM.

CHU THICH 2: Trong GUM xac suét phti cing dwgc
goi la "mrc tin cay”.

2.38

Hé s6 phu

S6 Ién hon mot nhan véi dd khéng dam bao do
chun tdng hgp dé nhan dugc d§ khéng dam
bao do mé rng.

CHU THICH: Hé sé pht thwéng dwgc ky higu 1a k
(xem ISO/IEC Guide 98-3:2008, 2.3.6).

2.39 (6.11)

Higu chuén

Hoat ddng, trong nhimg diéu kién quy dinh, bwéc
thir nhét 1 thiét 1ap méi lién hé gitra cac gia tr| d3i
Iwgng c6 dd khéng dam bio do do chudn do
Iwémg cung cAp va cac sé chi twong (g véi 40
khéng dam bdo do kém theo va budc thi hai la
st dyng thong tin nay thiét 1ap méi lién hé dé nhan
dugc két qua do tir s6 chi.

CHU THICH 1: Higu chuén cé thé dién ta bang mdt
tuyén bd, ham higu chudn, bidu a8 higu chudn,
dwng cong higu chuén, hodc bang higu chudn.
Trong mét sé treémg hep né cé thé bao gdm sy higu
chinh cdng hoc nhan cla sé chi véi d9 khong dam
bao do kém theo.

CHU THICH 2: Khdng dugc nhim I&n higu chudn
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NOTE 3 A coverage interval can be derived
from an expanded measurement uncertainty (see

ISONEC Guide 98-3:2008, 2.3.5).

237

coverage probability

probability that the set of true quantity values of a
measurand is contained within a specified

coverage 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
values with measurement uncertainties provided
by measurement standards and comresponding
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
statement, calibration function, calibration diagram,

A calibration may be expressed by a

calibration 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
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véi higu chinh hé thdng do, thudng goi sai 12 “ty
hiéu chudn”, cing khong duoc nhdm 1n véi kidm
djnh ctia hiéu chuén.

CHU THICH 3: Théng thuémng buéc diu tién trong
dinh nghta trén dwoc hidu 13 hiéu chun.

240

So dd higu chuin

Chudi hiéu chudn t méc quy chiéu dén hé
théng do cudi cling, trong d6 ddu ra cua tirng
phép hiéu chuén phy thudc vao dau ra cla phép
hiéu chuan trwéc do.

CHU THICH 1: D& khéng dam bao do nhét thiét
tang lén doc theo chudi higu chuén.

CHU THICH 2: Céc thanh phdn cla so @b higu
chuln 1a mdt hay mét sé chudn do Iwéng va hé
théng do van hanh theo c4c thi tyc do.

CHU THICH 3: Véi dinh nghia nay, ‘'méc quy chiéu’
c6 thé 1a djnh nghia cla don vj do thdng qua viéc
thd hién thyc 1 né, hodic mot thi tyc do, hodic mdt
chudn do luong.

CHU THICH 4: Viéc so sanh gitta hai chudn do
luding c6 thé xem 1a higu chudn néu viéc so sénh
dwgce dung & kidm tra va, néu can thiét, hiéu chinh
gla trj dal lrgng va dd khdng ddm bdo do dwgrc quy
cho mét trong cac chudn do Iwdng.

2.41 (6.10)

Lién két chuén do lwéerng

Tinh chét clia két qua do nh& d6 két qua co thé
lien hé t&i mbc quy chiéu théng qua mét chudi
khéng dit doan cac phép higu chuin dugc 14p
thanh tai ligu, m3i phép hiéu chudn déng gép vao
d6 khéng dam bio do.

CHU THICH 1: Véi dinh nghTa nay ‘méc quy chiéu’
c6 thé 1a dinh nghta cla don vj do théng qua viéc
thé hién thyc té né, hodic mot thu tuc do bao gdm
don vi do cho dai lwgng khdng phai 1a dai lvgng
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with adjustment of a measuring system, often

mistakenly called ‘“self-calibration”, nor with

verification of calibration.

NOTE 3 Often, the first step alone in the above
definition 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

NOTE 1
increases along the sequence of calibrations.

Measurement uncertainty necessarily

NOTE2 The elements of a calibration hierarchy
are one or more measurement standards and
operated according to

measuring  systems

measurement procedures.

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 measurement standard.

NOTE 4 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

NOTE1 For ‘reference’ can

be a definition of a measurement unit through its

this definition, a

practical realization, or a measurement procedure
including the measurement unit for a non-ordinal



thir ty, hodc mot chudn do lwong.

CHU THICH 2: Lién két chudn do ludng yéu cdu
thiét 14p mot so dd higu chudn.

CHU THICH 3: Théng sé ky thu4t cia méc quy chiéu
phai bao gdm thoi gian ma méc quy chidu ndy a3
duwoc sir dung trong viéc thiét 1ap so dd higu chudn,
cung véi moi thdng tin do lwéng lién quan khac vé
méc quy chibu, vi dy khi vigc higu chudn ddu tién
trong so' @4 hiéu chudn da dugc thye hién.

CHU THICH 4: Déi vél phép do c6 nhidu dal lvgng
diu vao trong mé hinh do, tirng gié tr| dai lrgng
dAu vao cin phai ty lién két chudn do ludng va so
dd hiéu chuln lién quan c6 thé tao nén mot clu truc
nhanh ho3c mang. Sy nd lyc cin thiét trong viéc
thiét 14p lién két chuln do lwdng cho tirng gia trj dai
lwgng vao cAn tvong x(rng véi sy déng goép twong
abi ctia né vao két qua do.

CHU THICH 5: Lién két chudn do luéng cuia két qua
do khéng ddm béo réng d khdng dam bdo do 1a
thich hgp v&él mét myc dich da dinh, cGng khéng
dam bdo la khéng c6 sal 18i.

CHU THICH 6: Viéc so sanh gitra hai chudn do
lwéng cé thd xem 13 higu chudn ndu viéc so sénh
dugc dung dé kiém tra va, néu can thiét, higu chinh
gia trj dai lwgng va dd khéng dam bao do dwgc quy
cho mét trong sé cac chudn do ledng.

CHU THICH 7: ILAC coi cac yéu té d& xac nhén lign
két chudn do lwdng 12 mdt chudl lién két chuin do
Iwng khdng dirt doan téi chudn do Iwong quéc té
ho#c chuin do lwémg quéc gia, dd khéng dam bao
do dwgc lam thanh tai ligu, thi tyc do dugc I8p thanh
van ban, nang lyc k§ thuét dugc céng nhén, lién két
chudn do lwérng tél SI, va cac khoang thdi gian hidu
chuén (xem ILAC P-10-2002).

CHU THICH 8: Thuét ngt rut gon "lién két chudn” dsi
khi dwgc sz dyng d8 chi lién két chudn do lwdng'
clng nhe cac khai niém khéc, vl dy nhw 'kha néng
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quantity, or a measurement standard.

NOTE 2 Metrological traceability requires an

established 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.

NOTE4 For measurements with more than one
input quantity in the measurement model, each of
the input should itself be
metrologically traceable and the calibration hierarchy

quantity values

involved may form a branched structure or a network.
The effort
traceability for each input quantity value should be

involved in establishing metrological
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.

NOTE6 A comparison between two measurement
standards may be viewed as a calibration if the
comparison is used to check and, if necessary,
correct  the
uncertainty attributed to one of the measurement
standards.

quantity value and measurement

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
procedure, accredited
technical competence, metrological traceability to the
Sl, and calibration intervals (see ILAC P-10:2002).

documented measurement

NOTE 8 The abbreviated term “traceability” is
sometimes used to mean ‘metrological traceability’
as well as other

concepts, such as ‘sample
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xac dinh ngudn géc mau’ hodc 'khd nang xac dinh
ngudn géc tai liéu' hodc 'kha ning x4c dinh ngudn géc
phuong tién' hodc 'khad nang xac dinh ngudn gbc vat
ligu', trong dé lich st (“ddu vét") clia d6i twgng dugc
duwa ra. Vi vdy, thuat nglr ddy a0 “iién két chudn do
lwdng” dwec wu tién ndu c6 bét cir nguy co nhim in
nao.

2.42

Chudi lién két chuan do lwéng

Chudi lién két chuln

Diay cac chuan do lwéng va cac phép higu
chuén duoc ding dé lien hé két qua do téi mée
quy chiéu.

CHU THICH 1: Chudi lién két chudn do lwéng dugc
xac dinh thdng qua so dd higu chuln.

CHU THICH 2: Chudi lién két chuln do ledng dwoc
dung @8 thiét 14p lién két chudn do lwing cia két
qua do.

CHU THICH 3: Viéc so sanh gitra hai chudn do
leéng c6 thé xem 13 hidu chuin néu viéc so sanh
dugce dung d8 kidm tra va, ndu can thiét, higu chinh
gia trj dai lwgng va dé khéng diam bao do dugc
quy cho mét trong sé cac chuén do Iwéng.

2.43

Lién két chuin do lwdng dén don v| do

Lién két chun do ludng téi don vi

Lién két chuin do Iwéng trong d6 méc quy chiéu
Ia djnh nghia clia don v do qua sy thé hién thyc

té clia né.

CHU THICH: Cuym tir “lién két chuldn to1 SI" c6
nghta 14 'lién két chudn do lvdng dén don vi do cla
Hé don vj quéc té”

2.44

Kiém djnh

Viéc cung cdp bing chirng khach quan ring déi
twong da cho dap rng cac y&u clu quy djnh.
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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
calibrations that is used to relate a measurement

result to a reference

NOTE 1
through a calibration hierarchy.

A metrological traceability chain is defined

NOTE2 A metrological traceability chain is used to
establish metrological traceabllity of a measurement
result.

NOTE3 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.

2.43

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

to the SI
means 'metrological traceability to a measurement
unit of the International System of Units’.

NOTE The expression “traceability

2.44

verification

provision of objective evidence that a given item
fulfils specified requirements



vl DY 1: Xéac nhan rdng miu chuln 43 cho theo
yéu cu 12 ddng nhit déi véi gia tr] dal lvgng va
thit tyc do lién quan, khi gidam phadn chia do
lrdng téi khéi legng 10 mg.

vI DY 2: X4c nhéan ring c4c tinh ning ho¥c yéu
cu phép dinh clia mot hé théng do Ia dat duoc.

VI DY 3: Xac nhan rdng d$ khéng dam bdo do
muyc tléu 12 c6 thé phu hep.

CHU THICH 1: Khi c6 thd &p dung, d$ khéng dim
béo do can dwgc dwa vao dé xem xét,

CHU THICH 2: Béi twgng c6 thé 14, vi dy nhur qua
trinh, thi tuc do, vat lidu, hgp chét hodc hé théng do.

CHU THICH 3: C4c yéu cdu quy dinh co thé 1a, vi dy,
cac yéu cu k¢ thust cla nha san xuit dugc d4p
ng.

CHU THICH 4: Kiém dinh trong do Iwdng phép dinh,
nhw djnh nghfa trong VIMLIS3), va trong d4nh gia sy
phi hgp néi chung, lién quan dén vigc kidm tra va
gin dAu va/hoic phat hanh gidy chirng nhan kidm
dinh cho hé théng do.

CHU THICH 5: Khéng dwgc nham I4n kidm dinh vé&i
higu chuln. Khdng c6 bét cl viéc kiém dinh nao la
xac nhin gia trj sir dyng.

CHU THICH 6: Trong ho4 hoc, kiém djnh sy ddng
nhét (identity) cla thyc thd lién quan, ho3c cla hoat

tinh can c6 sy md ta v& cdu tric hodc céc tinh chét
cua thyc thd ho#c hoat tinh dé.

2.45

Xac nhdn gia tr| str dyng

Kiém dinh, trong d6 cac yéu ciu quy djnh 1 thod

dang cho viéc str dyng da djnh.
Vi DY: Mot thu tyc do, thwong dugc s dung
cho phép do ndng d¢ khéi lgng nito trong nwérc,
cling cé thé dwgc xac nhén gia trj st dung cho
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EXAMPLE 1 Confirmation that a given reference
material as claimed is homogeneous for the
quantity value and measurement procedure
concermned, down to a measurement portion having
a mass of 10 mg.

EXAMPLE 2 Confirmation that
properties or legal requirements of a measuring

performance

system are achieved.

EXAMPLE 3 Confirmation that a
measurement uncertainty can be met.

target

NOTE 1 When measurement

uncertainty should be taken into consideration.

applicable,

NOTE2 The
measurement procedure,

item may be, e.g.
material, compound, or

a process,

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 VIMLI53], and in conformity assessment in general,
pertains to the examination and marking and/or issuing
of a verification certificate for a measuring system.

NOTES5 \Verification should not be confused

with calibration. Not every verification is a validation.

NOTE 6
the entity involved, or of activity, requires a description

In chemistry, verification of the identity of

of the structure or properties of that entity or activity.

245

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
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phép do trong huyét thanh ngui.

2.46

Tinh so sanh do lwéng cia két qua do

Tinh so sanh do lwéng

Tinh so sanh ciia két qua do, déi voi dal lwgng
thudc mét logl da cho, 1 kha nang truy nguyén vé
mét do Iwdng téi cing mdt mée quy chiéu.

VI DY: Cac két qua do, vi dy nhir khodng céach tir
Trai @&t dén Mt tring va tir Paris dén London 1a
¢6 thé so sanh dwgc khi ching dwec quy chiéu
vé cling mot don vj do, vi dy mét.

CHU THICH 1: Xem chu thich 1 clia 2.41 lién két
chuén do lwérng.

CHU THICH 2: Tinh so sanh do lwdng clia két qua
do khang yéu ciu gia trj dai lwgng do dwec va d@
khéng dam bdo do kém theo dwgc so sanh la co
cuing béc v& @9 Ion.

2.47

Tinh twong thich do lwéng cla két qua do

Tinh twong thich do lvong

Tinh chét cia tip hep cac két qua do déi véi mét
dai Iwvgng do xac dinh, ma gia trj tuyét ddi coa
hiéu ciia mdt c2p bat ky cac gia trj dai lvgng do
dwere tir hai két qua do khac nhau 14 nhd hon mét
s bdi da chon ciia @9 khéng dam bao do chuén
cla hiéu dé.

CHU THICH 1: Tinh twong thich do lwéng clia két
qua do thay thé khai niém truydn théng ‘ndm trong
pham vi sai s&', vl né thé hign chudn myc d& quyét
dinh xem hai két qua do cé lién quan t&i cing mét
dai lvgng do hay khéng. Néu trong tap hgp cac
phép do cla dai lugng do, dwgc cho Ia khong ddi,
két qua do Ia khdng twong thich véi két qua do khéc,

measurement in human serum.

2.46
metrological comparability of measurement
results

metrological comparability

comparability of measurement results, for
quantities of a given kind, that are metrologically

traceable 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
results replaces the traditional concept of ‘staying

Metrological compatibility of measurement

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
thought
measurement result is not compatible with the others,

of a measurand, to be constant, a



thi hodc phép do & khéng ding (vi dy 4§ khéng
dam bao do cla né da dwgc danh gid qué nhd)
hogc dal Iwgng dugc do da thay ddi gitra cac phép
do.

CHU THICH 2: Sy twong quan gilra cac phép do
anh hudng dén tinh tvong thich do lwéng cia két
qua do. Néu cac phép do 1a hoan toan khéng tuong
quan, d khdng dam bdo do chudn cla higu cua
ching bing cin quan phuong téng cac do khéng
dam bao do chudn clia ching, trong khi né 1a thip
hon déi v&i hiép bién drong hoic cao hon dbi véi
hiép bién am.

2.48
Mb hinh do

M hinh clia phép do

Mé hinh

Hé thire todn hoc trong d6 tat ca cac dal Ivgng a3
biét lién quan dén phép do.

CHU THICH 1: Dang chung ctia mé hinh do 13
phuong trinh h(Y, Xy, ..., X,) = 0, trong 46 Y, dal
Iwgng diu ra trong mé hinh do, 14 dai lwgng do,
gia trj dal lwgng clia né dugc suy ra tir thong tin v&
c4c dai lwgng diu vao trong mé hinh do X, ...,
X

CHU THICH 2: Trong tredng hgp phirc tap hon co
hai hogc nhidu dai lvgng ddu ra trong mé hinh do,
mé hinh do bao gdm nhidu phuong trinh.

2,49

Ham do lrong

Ham céac dal lwgng, gia trj cia nd, khi dwge tinh
toan bing cach sir dyng gié tr| dai lwgng da biét
cla céc dal lwgng diu vao trong mé hinh do, 1a
gla tr| dai lwgng do dweec cla dal lwgng ddu ra
trong mé hinh do.

CHU THICH 1: Néu mé hinh do k(Y, Xj, ..., X,) =0
c6 thé viét rd rang 1a ¥ = f{Xy, ..., X,,), trong d6 Y |a
dai lwgng diu ra trong md hinh do, thl ham 13 ham
do luong. Téng quat hon, f cé thé tegng treng cho
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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
influences 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.
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measurement model

model of measurement

model

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

NOTE 1
the equation h (Y, X1, ...

A general form of a measurement model is
, Xpn) = 0, where Y, the
output quantity 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 Xy, ..., X.

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.
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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 i(Y, Xj, ..., X)) =
0 can explicitly be written as Y = /(X y, ..., Xj), where

Y is the output quantity in the measurement model,
the function f is the measurement function. More
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mét thuét todn, mang lai cho céc gia trj dai lwgng
dAu vA0 x4, ..., xn mOt gi4 tri dai lwgng dAu ra tuong
(ng duy nhat y =1 (xy, ..., xn).

CHU THICH 2: Ham do lwéng clng dugc s dung
dé tinh toan d§ khéng dam bao do gén voi gia tri
dai lugng do dugc Y.

2.50

Dai lvgng diu vao trong md hinh do

Pai lvgng dau vao

Pai lwgng phai dugc do, hodc dai lwgng ma gia
tri ciia n6 c6 thé nhan dwgc bing cach khac, dé
tinh toan gia trj dai lwgng do dwgc cua dai
Irgng do.

Vi DY: Khi d§ dai cia mét que thép tai nhiét do
x4c dinh |2 dai lvgng do, thi nhigt dd thiec té, dd
dai tai nhigt do thyc té, va hé sbé dan nd nhiét
tuyén tinh ctia que la cac dai lvgng dau vao trong

mo hinh do.

CHU THICH 1: Pai lwgng d4u vao trong mé hinh do
thwdng 13 dai lwgng dAu ra clia hé théng do.

CHU THICH 2: Sé chi, s hidu chinh va dai lrrgng
anh hwéng co thé 14 cac dai lvgng ddu vao trong
mé hinh do.

2.51

Dai lwvgng diu ra trong mé hinh do

Pai lvgng ddu ra

Dai lwgng, ma gia trji do dwegc cua né dugc tinh
toan bing cach s dung gid trj cac dai lweng
dau vao trong mé hinh do.

2.52 (2.7)

Bal lvgng anh hwéng

Dai lwgng, trong phép do tryc tiép, khéng dnh
hudng dén dai lwgng thyc té dugc do, nhwng anh
hudng dén méi quan hé gitra sé chi va két qua
do.

VI DY 1: Tan sé trong phép do trec tidp véi ampe
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generally, f may symbolize an algorithm, yielding for
input quantity values xq, ..., xn a corresponding

unique output quantity value y =f(xy, ..., xn)-

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

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 thermal 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
quantities can be input quantities in a measurement

model.

2.51

output quantity in a measurement model
output quantity

quantity,
calculated using the values of input quantities

the measured value of which is

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



ké c6 bién d dong dign xoay chidu khong ddi.

Vi DY 2: Néng d0 lugng chét bilirubin trong phép
do tryc tiép ndng dd legng chit haemoglobin
trong huyét thanh ngudi.

VI DY 3: Nhiét a6 cia panme dung d& do d¢ dai
clia mdt que nhwng khdng phai la nhiét 4§ cua
chinh que d6 c6 thd dva vao trong dinh ngha cla
dai lvgng do.

VIDY 4: Ap sudt méi treérng trong ngudn ion cla
phd ké khéi lvgng trong phép do ti sé Ivgng chét.

CHU THICH 1: Phép do gian tiép bao ham mét td
hgp cac phép do tryc tiép, m&i phép do tryc tiép c6
thé bj tac ddng bdi dgi lvgng anh hudng.

CHU THICH 2: Trong GUM, khai niém ‘'dai luegng
anh huedng' duegce dinh nghfa nhw trong phién ban
hai cia VIM, bao trim khéng chl cac dai legng énh
huwdng dén hé théng do, nhu trong dinh nghfa trén,
ma con ca c4c dai lwgng anh hwdng dén dai lvgng
thyc té dwgc do. Trong GUM khai niém ndy cing
khong han ché déi v&i phép do tryc tiép.

2.53 (3.15) (3.16)

Higu chinh

Viéc bu cho mdt anh hwdng hé théng da dugc
woce lugng.

CHU THICH 1: V& giai thich ‘anh hudng hé théng’,
xem ISO/IEC Guide 98-3:2008, 3.2.3.

CHU THICH 2: Viéc bl c6 thé c6 cac hinh thirc khac
nhau, vi dy bdng mot sé cdng hodic s6 nhan, hodc co
thé dugc suy ra tir mot bang.

3 Thiét bj do

3.1 (4.1)
Phuwong tign do

Thiét bj dugc dung d& thyc hién phép do, ddc lap
hodc két hgp véi mot hodc mét sb thiét bj phy.
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with an ammeter of the constant amplitude of an
alternating 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
source of a mass spectrometer

in the ion
during a
measurement of amount-of-substance fraction.

NOTE 1 An involves a

combination of direct measurements, each of which

indirect measurement

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 quanlities affecting the
measuring system, as in the definition above, but
also those quantities that affect 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

NOTE1 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
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CHU THICH 1: Phuong tién do c6 thd duoc st dung
ddc 1ap nhur mét hé théng do.

CHU THICH 2: Phwong tién do cé thé 13 phwong
tién do chi thj hoac vat dg.

3.2 (4.5)

Hé théng do

T&p hop mdt hodc mot sb phwong tién do va cac
thiét b| thong thwéng khac, bao gdm ca thudc thir
va sy cung cép, dugc 18p rap va 1am cho thich
hop dé cho théng tin dung dé tao ra gia tr| dai
Iwgng do dwgre trong khodng quy dinh cho dal
Irgrng thudc cac loai quy dinh.

CHU THICH: Hé théng do co6 thé chi bao gdm mot
phuwong tién do.

3.3 (4.6)
Phwrong tién do chi thj

Phwong tién do cho tin hiéu d4u ra mang théng
tin v& gia tr] cla dai lwgng dang dwoc do.

VIDY: Vén ké, panme, nhiét ké, can dién tl.

CHU THICH 1: Phuong tién do chi thj c6 thd c6 bé
phén ghi lai sé chi.

CHU THICH 2: Tin hiéu dAu ra c6 thé dwoec thd hién
dwéi dang hinh dnh hodc 4m thanh. N6 cling c6 thé
dugc truydn dén mot hodic mot sé thiét bj khéac.

3.4 (4.6)

Phwong tién do hién thj

Phwong tién do chi thj ¢6 tin hiéu dau ra dwoc
thé hién dwéi dang nhin thdy dwoc.

3.5 (4.17)

Thang do cua phwong tign do hién thj

B& phan cla phwong tién do hién thi gbm tap
hop cac ddu hidu duoc sép xép thi ty voi gia tri
dai lrgng kém theo.
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NOTE1 A measuring instrument that can be used

alone is a 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,
electronic balance.
NOTE1 An indicating measuring instrument may
provide a record of its indication.
NOTEZ2 An output signal may be presented in
visual or acoustic form. It may also be transmitted to
one or more other devices.

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

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



3.6 (4.2)
Vit do
Phwong tién do tai tao hoadc cung cép, theo mot
cach cb dinh trong qua trinh st dung, cac dal
lwgng clia mét hay mot sé loal xac dinh, mdi dai
lwgng cé gia tr| dal lgng duwgc &n dinh.
VI DY: Qua can chuén, binh dong (cung cdp mét
hay mat sé gia tri dai legng, cé hodc khong co
thang gia tr| dai lwgng), dién tré chuln, thedc
vach, bd can m3u, may tao tin hidu chudn, miu
chuén dwgc chirng nhin.

CHU THICH 1: Sé chi cla vét do & gi4 trj dai lwgng

duoc 4n dinh cua né.
CHU THICH 2: V4t do c6 thé 13 chudn do lwong.

3.7(4.3)

B¢ chuyén doi do

Thiét bj, st dyng trong phép do, cung cip dai
lwgng ddu ra c6 méi lién hé xac dinh v&i dai
lwgng dAu vao.

vI DY: Céap nhigt dién, may bién déng, dwéng do
bién dang, dién cyc pH, éng Bourdon, dai Iuw&ng

kim.

3.8 (4.14)
B§ cam bién

Phan tir clia hé théng do chiju tac ddng tnc tiép
clia hién twgng, vat thd, hodc chdt mang dai
Iwgng dwgc do.

V[ DY: Cudn cdm bién cia nhiét ké dién tré
platin, réto ciia ddng hd Iwu lwgng tua bin, éng
Bourdon cla ddng hd do 4p suét, phao cla
phuong tién do mrc, té bao quang dién clia phd
ké, tinh thé 1dng nhiét hoc thay ddi mau séc nhw 12
ham cla nhiét do.

CHU THICH: Trong mét sb inh wirc, thudt nglr “bd
do” dwgc st dyng cho khal niém nay.
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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
(supplying one or several qi.lan!ity values, with or
without a quantity value scale), standard electric
resistor, line scale (ruler), gauge block, standard

signal generator, certified reference material.

NOTE1 The indication of a material measure is
its assigned quantity value.
NOTE2 A material measure can be a measure-

ment 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
tranformer, 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
instrument, photocell of a spectrometer,
thermotropic liquid crystal which changes colour as

a function of temperature.

NOTE In some fields, the term “detector” is used for
this concept.
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3.9 (4.15)

DAu do

Thiét bj ho3c chat d& phat hién sy c6 mét ciia mét
hién twong, vat thé, hodic chét khi gia tr| ngudng
cla dai lwgng kém theo bj vurgrt qua.

VIiDUY: B dd sy lot khi halogen, gidy quy.

CHU THICH 1: Trong mét sé linh vige, thuét ngtr “bd
dé" dugc dung cho khai niém cla b cam bién.
CHU THICH 2: Trong hoé hoc, thuat ngt "chét chi
thi* thweorng dwgre ding cho khai niém nay.

3.10 (4.4)

Chudi do

Day cac phén tir cia hé théng do tao thanh mét
dwong duy nhét cia tin higu tir b cam bién dén
phan t& ra.

VI DY 1: Chubi do dién thanh gdm microphon, bd
suy gidm, b loc, bd khuyéch dai va von ké.

vI DU 2: Chudi do co hoc gdm éng Bourdon, hé
théng don by, hal banh rang va mat sé co hoc.

3.11 (4.30)

Higu chinh hé théng do

Hiéu chinh

Tap hgp céac thao tac dwgc tién hanh trén hé
théng do dé cho ra sé chi da quy dinh twong (rng
v&i gia tri da cho cua dal lweng dugc do.

CHU THICH 1: Cé4c loai hiéu chinh hé théng do bao
gdm higu chinh didm khéng ctia h¢ théng do, hiéu
chinh dich chuyén, hiéu chinh khoang do (ddi khi goi
12 higu chinh d§ khuyéch dai).

CHU THICH 2: Khéng dwgc nh3m I4n higu chinh hé
théng do v&i higu chudn 13 didu tién quyét déi voi
hiéu chinh,

CHU THICH 3: Sau khi hiéu chinh hé théng do
thuerng phai dwgc higu chuén lai.
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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
for the concept of sensor.
NOTE 2
frequently used for this concept.

In some fields, the term “detector” is used

In chemistry, the term “indicator” is

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
comprising a microphone, attenuator, filter,
amplifier, and voltmeter. ’
EXAMPLE 2 Mechanical
comprising a Bourdon tube, system of levers, two

measuring chain

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
system include zero adjustment of a measuring

Types of 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

Hiéu chinh didm khéng cuia hg théng do

Hiéu chinh diém khéng

Higu chinh hé théng do d& cho ra sé chi khéng
twong (ng voi gia trj khéng clia dai Iwgng duec
do.

4 Cac dic trng cua phwong tién do

41 (3.2

Sé chi

Gia trj dal lwgng dugc cho boi phwong tién do
hogc hé théng do.

CHU THICH 1: S8 chi c6 thé dugc thd hign dwdi
dang hinh anh hoZc 4m thanh ho#c dugc truyén téi
thiét bj khac. Sé chi thwéng dugc cho bang vj trl cla
kim chi trén bd phén chi bao déi véi ddu ra tuong ty,
chir sé dugc hién thj hodc in ra dbi véi du ra hién
sé, biéu dd m3 dadi véi dAu ra ma hod, hodc gid trj dai
Iwgng dugce 4n dinh dbi véi vat dg.

CHU THICH 2: S6 chi va gi4 tri twong ng cla dal
Iwgng dugc do khong nhét thiét 13 gia tri cia dai
lrgng cling logi.

4.2

$é chi khong tai

S6 chinén

S chi nhan dugc tir mot hién twong, vét thé hosic
chét trong tw véi dbi twegng duge khdo sat,
nhung déi v&i né dal Iwgng quan tam dugc cho
13 khéng cé mat, ho3c khéng tham gia vao sé chi.

4.3 (4.19)

Khoang sé chi

Té&p hop céc gia tr| dal Iwgng gidl han béi sé chi
cye trj c6 thé co.

CHU THICH 1: Khodng sé chi thuéng dugc cong bé

theo gia trj dai lwgng nhd nhat va lém nhét, vi dy "99 v
dén 201 V",

CHU THICH 2: Trong mét sé Iinh vipc, thuat nglr 13
“pham vi chi”.
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3.12

zero adjustment of a measuring system

zero adjustment

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
or acoustic foom or may be transferred to another

An indication may be presented in visual

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 pattem 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
terms of its smallest and greatest quantity values, for
example “99 V to 201 V™.

An indication interval is usually stated in

NOTE 2 In some fields, the term is ‘range of

indications”.
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4.4(5.1)

Khoang sé chi danh nghia

Khoéng danh nghta

Tap hop cac gia tri dai lweng, gi¢i han bdi sb
chi cyc tri dwgc quy trén hodc gan dang, nhan
dwoc bing gia tri dat cy thé clia cac bd didu khién
phwong tién do hodc hé théng do va dugc dung
dé 4n dinh gia trj d&t do.

CHU THICH 1: Khoang sé chi danh nghfa thwérng
dugc cong bd 13 gia trj dai lvgng 16n nhét va nho
nhét, vi dy “100 V dén 200 V".

CHU THICH 2: Trong m¢t sé ITnh viee, thuét ng nay
14 “pham vi danh nghta”.

4.5(52)
Pham vi khodng sé chi danh nghia

Gia trj tuydt dbi cla hiéu gika cac gia trj dai
Iwgng cwe trj cia khodng sé chi danh nghia.

Vi DY: Béi véi khoang sbé chi danh nghta —10 V dén
+10 V, pham vi khodng sé chi danh nghta |13 20 V.

CHU THICH: Pham vi khodng sé chi danh nghia déi
khi dwgre goi 1a "khoang do danh nghfa",

4.6 (5.3)

Gia trj dai lweng danh nghia

Gia tri danh nghfa

Gia trj quy tron hosc gin dung cia dai Iwgng dac
treng cho phwong tién do hodc hé théng do
cung cdp hwéng dan dé sir dyng cho thich hep.

vi DY 1: 100 Q I gia tri dai lwgng danh nghia
ghi trén dién trér chuén.

viDy 2: 1000 mlla gia tri dai lwgng danh nghfa
ghi trén binh dung tich mé§t mdrc.

vI DY 3: 0,1 molfl 1a gié trj dai lwgng danh nghra
néng dd lwgng chét cia dung dich axit clohydric,
HCI.
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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

NOTE1 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”.

4.5(5.2)

range of a nominal indication interval

absolute value of the difference between the
extreme 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

sometimes 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
measuring system that provides guidance for its

appropriate use

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

the nominal quantity

EXAMPLE 2
value marked on a single-mark volumetric flask.

1 000 ml as the nominal quantity

EXAMPLE3 0.1 moll as the nominal quantity
value for amount-of-substance concentration of a
solution of hydrogen chloride, HCI.



vi DY 4: -20 °C Ia nhiét @6 Celsius ciyc dai cho
Iwu kho.

CHU THICH: Khéng dwgc nhdm I3n “gia tri dai
legng danh nghia” va “gia trj danh nghta” véi “gia trj
tinh chét danh nghfa” (xem 1.30, Chi thich 2).

4.7 (54)

Khoang do

Khoang lam viéc

Tap hop c4c gia tr| dai lugng cung logi c6 thé do
dugc bang phwong tién do hodc hé théng do da
cho voi dd khéng dam bao do thiét bj cy thé,
trong nherng diéu kign xéac dinh.

CHU THICH 1: Trong mét sé linh vy, thudt ng@ 1a
“pham vi do".

CHU THICH 2: Khéng dwgc nhdm 1n giéi han duwéi
cla khoang do véi giéi han phat hign.

48
Didu kién vén hanh trang thai dn djnh
Didu kién v4n hanh clia phwong tién do hodc hé
théng do, trong d6 médi lién hé duwoc thiét 1ap
béng viéc higu chuén véan duy trl hidu lyc ngay ca
khi dai lwgng do thay ddi theo thai gian.

49 (5.5)
Didu kign van hanh binh thwéng

Diéu kién van hanh phai dap &ng trong phép do
dé phwong tign do hodc hé théng do hoat dong
nhu duoc thiét ké.

CHU THICH: Bidu kién van hanh binh thwdng quy
dinh khodng gla tr| déi v&i dal Iwgng dang dugc do
va dbi voi moi dal lweng dnh hwéng.

4.10 (5.6)

Diéu kign van hanh gi&i han

Diéu kién van hanh cyee tri phwong tién do hogc
hé théng do chju dwgc ma khong héng héc, va
khéng suy giam cac dic treng do lwdng quy dinh,
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EXAMPLE 4 =20 °C as a maximum Celsius

temperature for storage.

NOTE *“Nominal quantity value” and “nominal value”

are not to be confused with “nominal property

value" (see 1.30, Note 2).

4.7(54)

measuring interval

working interval

set of values of quantities of the same kind that
can be measured by a given measuring
instrument or measuring system with specified

instrumental uncertainty, under defined conditions

NOTE 1
range” or “measurement range”.

In some fields, the term is “measuring

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

4.9(5.5)

rated operating condition

operating condition that must be fulfilled during
measurement in order that a measuring
instrument or measuring system perform as

designed

NOTE Rated conditions

specify intervals of values for a quantity being

operating generally

measured and for any Influence quantity.

4.10(5.6)

limiting operating condition

exireme operating condition that a measuring
instrument or measuring system is required to
withstand without damage, and without degradation
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khi hoat dgng tr&r lai trong didu kign vén hanh
binh thwéng.

CHU THICH 1: Didu kién giéi han déi véi viéc bo
quan, van chuyén hodc van hanh c6 thé khéc nhau.

CHU THICH 2: Didu kién giéi han c6 thé bao gbm
gia tri giéi han cua dai lwgng dang dwgc do va moi
dal lwgng anh hwémg.

441 (5.7)
Didu kién van hanh quy chiéu

Didu kién quy chiéu

Pidu kién van hanh quy dinh d& danh gia tinh
nang clia phwong tién do hodc hé théng do
hoac dé so sanh cac két qua do.

CHU THICH 1: Didu kién van hanh quy chiéu quy
dinh khoang gla trf ctia dal Iweng do va cua cac dal
Ivgng anh hwéng.

CHU THICH 2: Trong IEC 60050-300, myc 311-06-
02, thuat ng® “didu kidn quy chiéu” dung cho didu
kién van hanh trong d6 4§ khéng dam bao do
phwong tign quy dinh 12 nhd nhét co thé.

4.12 (5.10)

4§ nhay cua hé théng do

Dd nhay

Ty sb gitra sy thay ddi sé chi clia h@ théng do va
sy thay déi twong ng trong gia tri ctia dal lwgng
dang duwgc do.

CHU THICH 1: ©6 nhay cua hé théng do c6 thd phy
thudc vao gia trj cia dai lwgng dugc do.

CHU THICH 2: Sy thay d8i dwgc xem xét theo gia

trj cla dai lwgng dang dugc do phai Ién so véi dd
phan giai.

413

D8 chon lgc cua hé théng do

Bé chen lgc

Tinh chét clia h¢ théng do, s dung v&i mdt thu
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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

perfomance of a measuring instrument or

measuring system or for comparison of
measurement results
NOTE 1 Reference operating conditions specify

intervals 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 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.

413

selectivity of a measuring system

selectivity

property of a measuring system, used with a



tuc do xac dinh, nh¢r d6 hé thdng do cho cac gia
trl dai lwgng do dwgce clia mdt hodc mot sb dal
lwgng do sao cho gia trj clia tirng dal lwgng do &
dbc lap v&i dai lwgng do khac hodc dai lwgng
khac cla hién twong, vat thd, hodc chét dwoc
khao sét.

VI DY 1: Kha ning clia hé théng do cé phd ké
khéi lvgng dé do ti sé dong ion tao thanh bdi hai
hop chét xac dinh khéng cé nhidu do cac ngudn
dong dién xac dinh khac géy ra.

VI DY 2: Kha ning cla hé théng do d& do cdng
suét mot thanh phan tin hiéu tai tdn sé da cho
khéng bj nhidu do céac thanh phan tin higu hosc
cac tin hidu khac tai nhteng tAn sé khac gay ra.

VI DY 3: Kha nang cla thiét bj thu d& phan biét
gitra tin hiéu mong muén va tin hiéu khéng mong
mubn, thwdng co tAn sb khac biét nhd so vél tAn
sé cla tin higu mong muén.

VI DY 4: Kha ning clia hé théng do birc xa lon
hoa phan (*ng v&i mét blrc xa da cho dugc do véi
sy c6 mét cha bire xa di kém.

VI DY 5: Kha nang clia hé théng do dé do nbng
dd lwgng chét creatinium trong huyét thanh theo
thi tyc Jaffé khéng bi anh hwdng bdi nbng do
glucoza, urate, xeton va protein.

VI DY 6: Kha nang clia phd ké khéi liegng dé do
d6 gidu lvgng chét clia ddng vi #°Si va dbng vi
g trong silic cla trdm tich dja chat ma khdng cb
anh hudng gitra ching, hojc tir déng vi #*Si.

CHU THICH 1: Trong vt Iy, chl ¢ mdt dai lwgng
do; cac dai lvgng khac |a cing logi nhw dai lvgng
do va chung 1a nhirng dal lugng diu vao clia hé
théng do.

CHU THICH 2: Trong ho4 hoc, dai lvgng dugc do
thuérng bao gbm cac thanh phan khac nhau trong hé
théng dang tién hanh phép do va cac dai lwvgng nay
khéng nhét thiét phai 1a ciing loai.
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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
including a mass spectrometer to measure the ion

Capability of a measuring system

current ratio generated by two specified compounds
without disturbance by other specified sources of
electric current.
EXAMPLE 2

to measure the power of a signal component at a given
frequency without being disturbed by
components or other signals at other frequencies.
EXAMPLE 3 Capability of a
discriminate between a wanted signal and
often having frequencies slightly
different from the frequency of the wanted signal.
EXAMPLE 4
for lonizing radiation to respond to a given radiation to

Capability of a measuring system
signal
receiver to
unwanted signals,
Capability of a measuring system

be measured in the presence of concomitant radiation.
EXAMPLE S5 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
285 jsotope and of the 30Si isotope in silicon from a
geological deposit without influence between the

two, or from the 29Si 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
often involve different components in the system

In chemistry, the measured quantities

undergoing measurement and these quantities are not
necessarily of the same kind.
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CHU THICH 3: Trong hoé hoc, d9 chon loc cla hé
théng do thuomg nhan duwgc déi voi dai legng cb thanh
phan dwgc chon theo ndng dé trong khodng quy dinh.

CHU THICH 4: D6 chon loc khi st dyng trong vét Iy
(xem Chu thich 1) 1a khai niém gan véi 4§ rd rang dai
khi dwgc st dyng trong hoa hgc.

4.14

D§ phan gial

Sy thay dbi nho nhét trong dai Iwgng dang duec
do tao nén sy thay ddi nhan thdy dugc trong sé
chi tvong (rng.

CHU THICH: B9 phan giai c6 thé phy thudc vao, vi dy,
tap 4m (trong hay ngoai) hogc sy ma sat. N6 cling c6
thé phy thuéc vao gia trj cia dai lvgng duwgc do.

4.15(5.12)
D phan giai cla thiét bj hién thj

Sy khac nhau nhd nhét gitra cac s6 chi hién thj c6
thé phan biét dwoc rd rang.

4.16 (5.11)

Ngwéng phan bigt

Sy thay dbi 16n nhét trong gia trj cla dai lwgng
dang dugc do khéng tao nén sy thay ddi nhgn
thAy dwgc ndo trong 86 chi twong ng.

CHU THICH: Ngudng phan biét cé thé phy thude
vao, vi dy nhidu (trong hoZc ngodi) hodic sy ma sat.
N6 clng cé thd phy thudc vao gia tri cha dai lugng
dang dugc do va tac dyng cla thay déi.

4.17 (5.13)

Dai chét

Khoang cyc dai trong dé gia trj cia dai lweng
dang dugc do cd thd thay dbi v& ca hai phla ma
khéng tac nén sy thay déi c6 thé nhan thiy dugc
trong sé chi twong ng.

CHU THICH: Dai chét cé thé phy thudc vao mac b
thay dbi.
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NOTE 3 In chemistry, selectivity of a measuring
system is usually obtained for quantities with selected
components in concentrations within stated intervals.

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.

417 (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

Gi&i han phat hign

Gigi han clia sy phat hign

Gi4 trj dal lwgng do dwec, nhan dugc bang mét
thu tyc do x4c dinh, theo d6 xac suét khang dinh
sai si khéng cé mét clia thanh phdn trong vt ligu
1a B, trng voi xac suét khdng dinh sai sy c6 mat

clandlaa.

CHU THICH 1: IUPAC khuyén nghj céc gia tri mic
dinh déi véi a va g 1a 0,05.

CHU THICH 2: Chtr viét tit LOD déi khi dwgc sl
dung.

CHU THICH 3: Khéng nén diing thuat ngl “dd nhay”
cho 'giéi han phat hign'.

4.19 (5.14)

9§ &n dinh ciia phwong tién do

D§ én dinh

Tinh chét cia phwong tién do, nhe dé cac dic
treng do ledng clia né duy trl khdng déi theo thoi
gian.

CHU THICH: B9 én dinh c6 thd dinh legng theo
nhiéu cach.

vl DY 1: Theo khodng th&i gian trong d6 dic
treng do Iwdrng thay ddi mét lwgng nhét dinh.

VI DY 2: Theo sy thay ddi clia d4c trung trong
mot khodng th&i gian nhét dinh.

4.20 (5.25)

D$ chéch thiét bj

Trung binh cUia cac 88 chi I3p lai trir di glé tr] dal
lwgng quy chiéu.

4.21 (5.16)

Dj trél thiét b

Sy thay ddi lien tyc hoic tang lén theo thoi gian
cta sb chi, gay ra do nhirng thay ddi trong tinh
chét do lwéng clia phwong tién do.
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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 B, given a probability a of falsely claiming
its presence

NOTE1 IUPAC recommends default values for a
and B equal to 0.05.

NOTE 2 The abbreviation LOD is sometimes used.

NOTE 3 The
for 'detection limit'.

term ‘“sensitivity” is discouraged

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
time interval over which a metrological property

In terms of the duration of a

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

properties of a measuring instrument
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CHU THICH: B§ trdi phurong tién khong lién quan dén
sy thay ddi trong dai Iwgng dugc do cng nhu sy thay
dbi ctia bét ky dal Ivgng anh hwdng da biét nao.

4.22

Bién thién do dai lwgng anh hwdng

Sy khac nhau trong sé chi dbi véi gia tri dai
lwgng do dwere da cho, hodc trong céc gia tri dai
lwgng dwgc cung cAp boi vat do, khi dai lwgng
anh hwdng nhén hai gia tri dai lwgng khac nhau
lién tiép.

4.23(5.17)

Khoang théi gian dap rng

Khoang thdi gian gitra thei diém khi gia tri dai
lwgng diu vao clia phwong tign do hodc hé
théng do chiju sy thay dbi dét ngét gitra hai gia tri
dai lwgng khdng dbi da quy dinh va thei diém khi
s6 chi twvong (rng ndm trong gi&i han quy djnh
quanh gi4 trj 6n dinh cudi ciing cua noé.

4.24

D6 khéng dam bdo do thiét bj

Thanh phdn d$ khéng dam bio do do phwong
tién do hodc hé thdng do tao nén trong str dung.

CHU THICH 1: B khdng dam bao do thiét bj nhan
duoc théng qua viéc hiéu chudn phuwong tién do
ho#c hé théng do, triv tneéng hop dbi véi chudn do
Iwérng diu dwgc st dyung bién phap khac.

CHU THICH 2: D% khéng ddm bao thiét bj dwge sir
dung trong danh gla logl B d§ khéng dam bao do.

CHU THICH 3: Théng tin lién quan dén &9 khéng
dam bdo do thiét bj ¢4 thé duge cho trong quy dinh
k§ thuat cla thiét bj.

4.25 (5.19)
C4p chinh xac
Nhém phwong tién do hodc hé théng do dap
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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
quantity value of a measuring instrument or
measuring 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

4.24

instrumental measurement uncertainty
component of measurement uncertainty arising
from a measuring instrument or measuring

system in use

NOTE 1 Instrumental measurement uncertainty is

obtained 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
measurement

Information relevant to instrumental

uncertainty may be given in the

instrument specifications.

4.25(5.19)
accuracy class
class of measuring instruments or measuring



(rng cac yéu cAu do lwdng quy dinh di kién dé giev
cho sal sé do hoic d§ khéng dam bao do thiét
bj ndm trong gi¢i han quy djnh trong céc didu kién
van hanh x&c djnh.

CHU THICH 1: Cé4p chinh x4ac thwéng dugc bidu th
béng mét sé hodic mot ky hiéu duegc thira nhén theo
quy uwdc.

CHU THICH 2: C4p chinh x4c 4p dyng cho vit dg.

4.26 (5.21)

Sai s6 do cho phép Ié&n nhét

Sai sb cho phép I&n nhét

Gidi han sai s

Gia trj cyc trj cla sal sé do, dbi véi gia trj dai
lwgng quy chiéu da biét, cho phép béng yéu ciu
ky thuat hodic cac quy dinh dbi véi phép do,
phwong tign do hodc hé théng do da cho.

CHU THICH 1: Thuwerng thuét ngt “sal sé cho phép
Ién nhat" hodc “gidi han sai s8" dwec s dyng khi co
hai gia tri cye tri.

CHU THICH 2: Khéng nén st dyng thuét ngl “dung
sai* dé chl 'sai sé cho phép I&n nhét'.

4.27 (5.22)

Sai s6 do méc

Sai sé méc

Sai sd do cla phwrong tién do hoic hé théng do
tai mét gia tr| dai lwgng do dwgrc quy dinh.

4.28 (5.23)

Sal s6 diém khong

Sal sé do méc trong d6 gia tri dai lwgng do
dwee quy dinh {a sd khéng.

CHU THICH: Khéng dwgc nhdm I3n sai sé didm -

khoéng vé&i vigc khdng cé sal sé do.

4.29
D§ khéng dam bao do diém khéng
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that
that are

stated  metrological
intended to
measurement errors or Instrumental
tainties within specified limits under specified

systems meet
keep

uncer-

requirements

operating conditions

NOTE1 An accuracy class is usually denoted
by a number or symbol adopted by convention.

NQTE 2 Accuracy class applies to material measures.

4.26 (5.21)

maximum permissible measurementerror
maximum permissible error

limit of error

extreme value of measurement error, with respect
to a known reference quantity value, permitted by
regulations for a
instrument, or

specifications or given

measurement, measuring

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'.

4.27 (5.22)

datum measurement error

datum error

measurement error of 8 measuring instrument or
measuring system at a specified measured
quantity 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
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D$ khong dam bao do trong d6 gia tri dai lwgng
do dweec quy dinh la khéng.

CHU THICH 1: D& khéng dém bao do diém khéng
gén voi sé chi khéng hosc gdn khdng va phi mét
khoang trong d6 khéng biét droc 13 dai lwgng do
qua nhd d& dugc phat hign hodic 1 sb chi cla
phwong tién do chi do tap 4m gay ra.

CHU THICH 2: Khai nigm ‘dd khdng dadm bdo do
diém khdng' cling 4p dung khi c6 sy khac nhau gilra
phép do miu va phép do khong tai.

4.30
Biéu d& hiéu chuan

Sip thé hién bang biéu dd méi quan hé gi®a sé chi
va két qua do twong tng.

CHU THICH 1: Bidu db hidu chudn 1a mot dai cia
mat phing dwgc xac dinh bdi tryc cla sé chi va tryc
clia két qua do, thé hién méi quan hé gitra sé chi va
tap hop cac gia trj dai lwgng do dwec. Méi quan hé
mot dén nhidu degc cho, va A6 rong cla dai déi voi
mét sé chi & cho cung cip d khéng dam bao do
thiét bj.

CHU THICH 2: Sy th& hién khac méi quan hé bao
gdm dwéng cong higu chudn va d§ khdéng dam
bao do kém theo, bang higu chudn, hodc tap hop
cac ham.

CHU THICH 3: Khéi niém nay lién quan t&i higu
chudn khi @ khéng dam bao do thiét bj 13 1&n so voi
dd khéng dam bao do kém theo gia trj dai lwgng
clia chuén do lwong.

4.31

Pwérng cong hiéu chuan

Sy thé hién méi quan hé gitka s6 chi va gia tri dai
Iwgng do dwgc trong (ing.

CHU THICH: Buwéng cong hiéu chudn thd hign méi
quan hé mot-mét khéng cung cép két qua do vi né
khéng mang théng tin vé d khéng dam béo do.
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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
relation between

graphical expression of the

indication 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
measurement 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
Instrumental

for a given indication provides the

measurement 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
associated with the quantity values of measurement

standards.

4.31
calibration curve
expression of the relation between indication and

corresponding measured quantity value

NOTE A calibration curve expresses a one-to-one
relation that does not supply a measurement result
as it bears no information about the measurement

uncertainty.



5 Chuén do lwong

5.1 (6.1)

Chuan do lwéng

etalon

Sy thé hién dinh nghta ciia dai lvgng da cho, va&i
gia tr| dai lwgng duoc cong bd va dd khéng
dam bdo do kém theo, dung lam méc quy chiéu.

vI DY 1: Chuén do Iwirng khéi lveng 1 kg véi d§
khéng dam bdo do chuin kém theo Ia 3 pg.

VI DY 2: Dién tr& chudn do lwdng 100 Q v&i dd
khéng ddm bao do chudn kém theo 13 1 pQ.

VI DY 3: Chuén tAn sé Cesi v&i @0 khéng dam
bao do chudn tvong dbi 1a 2x107"5,

Vi DY 4: Pién cyc miu hydro c6 gia trj dai lwgng
dugc 4n dinh 1a 7,072 va do khéng dam bdo do
chudn kém theo I 0,006.

vl DY 5: Tép hgp cac dung dich mau cortisol
trong huyét thanh ngwi ¢ gia tri dai lvgng duoc
chirng nhén v&i @9 khéng dam bao do cla tirng
dung dich.

vl DU 6: Miu chudn cung cdp céc gia trj dai
lvgng véi do khdng dam bao do cho ndng do khéi
lvgng cia tirng mau co protein khac nhau mudi
1n.

CHU THICH 1: *“Viéc thd hign dinh nghfa clia dai
lwong da cho” c6 thé dwec cung cdp bing h@ théng
do, vét do hoc miu chuén.

CHU THICH 2: Chuén do lréng thweng dugc ding
lam médc quy chiéu trong viéc thiét lap gia trj dai
Irgng do dwge va d§ khdng dam bdo do kém theo
cla cac 8ai lgng khac cing logl, bing cach 86 thiét
1ap tinh lién két chudn do lwéng thdng qua viéc
higu chuan cac chuan do lwéng khac, phwong tién
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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
measurement uncertainty, used as a reference

EXAMPLE 1 1 kg mass measurement standard
with an associated standard measurement

uncertainty of 3 pg.

EXAMPLE2 100 Q measurement standard
resistor with an associated standard measurement
uncertainty of 1 pQ.

EXAMPLE 3Caesium frequency standard with
a relative standard measurement uncertainty of
2x107"%,

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.

NOTE1 A ‘“realization of the definition of a
given quantity” can be provided by a measuring
system, a material measure, or a reference material.

NOTE2 A measurement standard is frequently
used as a reference in establishing measured
quantity values and associated measurement
unceriainties for other quantities of the same kind,
thereby establishing metrological traceability
through calibration of other measurement standards,
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do hoac hé théng do.

CHU THICH 3: Thuét ngi “thé hién" dugc dung &
day theo ngha chung nhét. N6 biéu thj ba thi tuc
“thé hign". Thi tyc the nhét 12 sy thd hign c6 tinh
chét vat ly dom v| do tr dinh nghla cla né va 13 sy
thé hién c6 tinh chét tuyét dbi. Thi hai, goi 1a “tai
tao", khéng bao ham sy thé hién don vij do tir dinh
nghfa nhing béng sy thiét 1ap mét chudn do lwéng
c6 khad nang tai tao cao dya trén co s& mét hién
twgng vét ly, nhw d3 xay ra, vi dy, trong trrdng hop
si» dung laze &n dinh tan sé dé thiét 1ap chudn do
lwong cho mét, hiéu rng Josephson cho vbn hogc
hiéu trng luwgng tlr Hall cho 6m. Thu tyc th ba la
viéc chdp nhan mot vat do 1am chudn do lwéng. Tigu
biéu trong trwdng hop nay la chudn do lwdng 1 kg.

CHU THICH 4: B§ khéng dam bao do chuln gén véi
chudn do Iwdng ludn 12 mot thanh phadn cla d§
khéng dam bio do chuén téng hep (xem ISO/IEC
Guide 98-3:2008, 2.3.4) trong két qua do nhan dugc
khi st dung chudn do lwdng. Thuedng thanh phan
nay |4 nhd so vé&i cac thanh phan khéc cla dd khéng
dam bao do chuln tdng hop.

CHU THICH &: Gi4 trj dai Iwgng va d¢ khéng dam
bao do phai dugc xac dinh tai thdi diém khi chuén do
ledrng dwge sir dyng.

CHU THICH 6: M6t sé dai lwgng cung loai hosc

khac loai c6 thd duwgc théd hign bing mot thiét bj ciing
thuéng dwgre goi 1a chuln do lvdng.

CHU THICH 7: Thuét ng@ “chuln do Iwdng® d6i khi

clng dugc ding @& chi cac céng cy do lrérng khéc,
vi dy ‘chudn do Iréng phdn m&m' (xem ISO 5436-2).

5.2 (6.2)

Chuan do lwéng quéc té

Chuén do lwéng dugc cdng nhén bdi nhirng bén
ky vao thoa thudn quéc té va dugc sir dung trén
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measuring instruments, or measuring systems.

NOTE3 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 phenomenon, as it happens, e.g. in case of
use of frequency-stabilized lasers to establish a
measurement standard for 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

the metre,

standard. It occurs in the case of the measurement
standard of 1 kg.

NOTE 4 A standard measurement  uncertainty
associated 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
obtained

measurement standard. Frequently, this component is

a measurement result using the

small compared with other components of the

combined standard measurement uncertainty.

NOTE 5
uncertainty must be determined at the time when the

Quantity value and  measurement

measurement standard is used.

NOTE6 Several quantities of the same kind or
of different kinds may be realized in one device which
is commonly also called a measurement standard.

NOTE7 The
sometimes used

term “measurement standard” is

to denote other metrological
tools, e.g. ‘software measurement standard' (see 1SO

5436-2).

5.2(6.2)

Iinternational measurement standard
measurement standard recognized by signatories
to an international agreement and intended to serve



pham vi toan thé gidi.

ViDY 1: Chuén gbc quéc té cua kildgam.

VI DY 2: Chorionic gonadotropin, Té chirc y té
thé gi¢i (WHO) Tiéu chudn quéc té I1an 4, 1999,
75/589, 650 Bon vj qudc té trén éng.

vi DY 3: VSMOW2 (Nudc dai duwong trung binh
chuén Vienna) do Co quan nang legng nguyén tir
quéc té (IAEA) phan phéi cho cac phép do cb ty
sé Ivgng-chét ddng vi &n dinh khac nhau.

5.3 (6.3)

Chuén do Iwéng quéc gia

Chuén quéc gia

Chuin do lwéng dugc cdng nhan bdi cor quan cd
thdm quyén qudc gia dé dung trong mét nuwéc
hoac nén kinh t& nhu 1a co s& cho viéc 4n dinh
gia tr] dal Iwgng cho céc chuan do lwéng khac
cla loai d3i Itgeng c6 lién quan.

54 (6.4)

Chuén do lwing diu

Chuén dau

Chuan do luvdng dugc thiét 1ap bing cach st
dung thu tyc do quy chiéu dau, hoic dugc tao
thanh nhw 1a mot vat mdu, dwoc chon lya theo
quy woc.

vl DY 1: Chudn diu ndng dé lrgng chét dwoc
chudn bj bang cach hoa tan lugng chét a3 biét
clia mét thanh ph3n hoa hoc vao théd tich da biét
cla dung djch.

VI DY 2: Chuln ddu 4p suét dya trén co s& cac
phép do riéng ré lyc va dién tich.

VI DY 3: Chuln d4u cla céc phép do ti sb Irgng
chét ddng vi, dwgc chudn bj bdng céach trdn lrgng
chét da biét cla cac ddng vj xac dinh.
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worldwide

EXAMPLE 1 The international prototype of the
kilogram.

EXAMPLE 2 Chorionic  gonadotrophin,  World
Health Organization (WHO) 4™ intemnational
standard 1999, 75/589, 650 International Units per

ampoule.

EXAMPLE 3 VSMOW2 (Vienna Standard Mean
Ocean Water) distributed by the International
Atomic Energy Agency (IAEA) for differential stable
isotope amount-of-substance ratio measurements.

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
measurement standards for the kind of quantity

concerned

5.4(6.4)

primary measurement standard

primary standard

measurement standard established using a
primary reference measurement procedure, or
created as an artifact, chosen by convention

EXAMPLE 1 Primary measurement standard of
amount-of-substance concentration prepared by
dissolving a known amount of substance of a
chemical component to a known volume of solution.

EXAMPLE 2 Primary measurement standard for
pressure based on separate measurements of
force and area.

EXAMPLE 3 Primary measurement standard for
isotope amount-of-substance ratio measurements,
prepared by mixing known amount-of-substances of
specified isotopes.
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vl DY 4: Binh diém ba cliia nuwéc la chudn diu
ctia nhiét 9 nhiét ddng lyc.

Vi DY 5: Chudn gbc qubc té cia kildgam 1a mot
vat mau, dugc chon theo quy wérc.

5.5 (6.5)

Chuin do lrng thir

Chuan thir

Chuan do lwéng duoc thiét 1ap théng qua viéc
hi¢u chudn so véi chudn diu cla dai lwgng
cung loai.

CHU THICH 1: Viéc hiéu chuén c6 thé nhén dugc
tnyc tiép gitra chudn diu va chudn thir hogc bao gém
hé théng do trung glan dugc higu chudn béng
chudn ddu va viéc 4n dinh két qua do cho chudn
thir.

CHU THICH 2: Chuan do luvdng ma gla tr dai
Iwgng clia né dugce 4n dinh bing thd tyc do ty sé
quy chiéu diu 12 chudn do Ivéng the,

5.6 (6.6)

Chuin do lwdng chinh

Chuén chinh

Chuin do lwéng dugc 4n dinh dé higu chuin
cac chudn do lwéng khac cla dal lwgng thudc
loai d3 cho & mét t& chirc hodc dja phuong xac
dinh.

5.7 (6.7)
Chuin do lwdng céng tac -

Chuén cong tac

Chudn do lwéng duoc diung thudng xuyén aé
hiéu chudn ho3c kiém dinh phwong tién do hoic
hé théng do.

CHU THICH 1: Chudn do ludng cdng tac thudng
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EXAMPLE 4 Triple-point-of-water cell as a primary
measurement  standard of thermodynamic

temperature.

EXAMPLE 5 The international prototype of the
kilogram as an artifact, chosen by convention.

5.5(6.5)

secondary measurement standard

secondary standard

measurement standard established through
calibration with respect to a primary

measurement standard for a quantity of the same
kind

NOTE1 Calibration may be obtained directly
between a primary measurement standard and a
secondary measurement standard, or involve an
intermediate measuring 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
measurement procedure is a secondary measure-
ment standard.

5.6 (6.6)

reference measurement standard
reference standard
measurement standard designated for the
calibration of other measurement standards for
quantities of a given kind in a given organization

or at a given location

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



dugc higu chun so véi chuln do Iwéng chinh.

CHU THICH 2: Lién quan dén kiém djnh, thuét ngtr
“chun kidm tra” hosc “chuén kidm soat" di khi cling
dugec s dyng.

5.8 (6.9)

Chuén do lwdng lwu déng

Chuén leu ddng

Chuén do lwdng, ddi khi c6 chu tric dic biét, dé
van chuyén gitra cac dja diém khac nhau.

VI DY: Chuén do luvéng tAn sé cesi-133 xach tay
hoat djng v&i acquy.

5.9 (6.8)
Thiét bj do so sanh

Thiét bj so sanh

Thiét bj dwgc ding nhe mét trung gian dé so s&nh
céc chuin do Iwéng.

CHU THICH: ©6i khi chudn do lwéng dwgc dung
nhu thiét bj so s&nh.

5.10

Chuin do lwdng ndi tal

Chuédn ndi tai

Chuén do lwong dya trén tinh chét vdn co6 va co
thé tai tao clia mdt hién twgng hodc chét.

VI DY 1: Binh didm ba cia nwéc 1a chuln do
Irdmg ndi tai clia nhiét d nhiét ddng lyc.

VI DY 2; Chuén do ledrng ndi tai cla higu dign
thé dia trén co s& hidu rng Josephson.

VDY 3: Chuén do lwdng ndi tai clia dién trd dya
trén co sé& hiéu ng lwgng tl Hall.

viDY 4; M4u ddng d6 la chuén do lueeng ndi tai
cla @ din dign.
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usually calibrated with respect to a reference

measurement standard.

NOTE 2 In relation to verification, the terms
“check standard” or

sometimes used.

“control standard” are also

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 frequency measurement standard.

5.9(6.8)

transfer measurement device

transfer device

device used as an intermediary to compare

measurement 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

substance

EXAMPLE 1 Triple-point-of-water cell as an
intrinsic measurement standard of thermodynamic
temperature.

EXAMPLE 2 Intrinsic measurement standard of
electric potential difference based on the
Josephson effect.

EXAMPLE 3 Intrinsic measurement standard of
electric resistance based on the quantum Hall
effect.

EXAMPLE 4 Sample of copper as an intrinsic

measurement standard of electric conductivity.
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CHU THICH 1: Gia trj dgai lwgng cla chuan do
lwéng ndi tai duge &n dinh béng sy ddng thuan va
khéng cin phai thiét 1ap bang sy lién hé véi chudn
do Iwdng khac cung loai. D§ khéng dam bao do
clia né duwgc xac dinh bang cach xem xét hai thanh
phén: thanh phan thi» nhét gén véi gi4 tri dal lvgng
ddng thuan clia né va thanh phan thi hai gén véi
cAu tao, viéc ap dyng va bao tri.

CHU THICH 2: Chuén do lvong ndi tai thuéng bao
gdm mét hé théng dugc ché tao theo cac yéu clu
cua thi tyc ddng thuan va phai kiem dinh dinh ky.
Thi tyc ddng thuén c6 thé bao gdm didu khoan vé
ap dung céc higu chinh cAn thiét khi thyc hién.

CHU THICH 3: Chuén do lwdng ndi tai dya trén hién
trgng legng tlr thedng cé 4 n djnh rét cao.

CHU THICH 4: Tinh tir “ni tai" khdng c6 nghia Ia
mot chudn do lvéng dé cé thé dwgce thye hién va st
dyng ma khong cin bao dudng dic biét hoac khong
bj anh hwdng bdi cac tdc ddng bén trong va bén
ngoai.

5.11 (6.12)

Duy tri chuén do lwéng

Tép hop cac hoat déng cin thiét d& gi® cho cac
dsc trwng do lwdng cla chudn do lwéng ndm
trong gi¢i han 4n djnh.

CHU THICH: Duy tri thueng bao gdm viéc kiém
dinh dinh ky cac d&c trng do lwdng d3 xac djnh
hofc higu chudn, bdo quan trong didu kién thich
hep va bdo duwdng quy dinh trong sl dyng.

512

Thiét bj higéu chuin

Chuin do Ilwéng duwoc dung trong viéc hiéu
chuén.

CHU THICH : Thuat ng “thiét bj higu chudn" chi
dung trong cc linh vigc nhét dinh.
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NOTE 1
standard is assigned by consensus and does not need to
be established by relating it to another measurement
standard of the same type.
uncertainty is determined by considering two
components: the first associated with its consensus
quantity value and the second associated with its

A quantity value of an intrinsic measurement

Its measurement

construction, implementation, and maintenance.

NOTE2 An measurement  standard

usually consists of a system produced according to the

intrinsic

requirements 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 standards that
are based on quantum phenomena usually have

Intrinsic measurement

outstanding stability.

NOTE4 The adjective “intrinsic® does not mean
standard may be
implemented and used without special care or that
such a measurement standard is Immune to internal

that such a measurement

and external influences.

5.11(6.12)

conservation of a measurement standard
maintenance of a measurement standard set of
operations necessary to preserve the metrological
properties of a measurement standard within
stated limits

NOTE Conservation commonly includes periodic
verification 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)

Miu chudn (RM)

Vat ligu, du ddng nhit va én dinh voi méc quy
chiéu v& cac tinh chét xac dinh, dwgc thiét Iap phu
hgp voi viéc st? dyng da djnh trong phép do hoic
trong viéc kidm tra cac tinh chat danh nghfa.

CHU THICH 1: Viéc kidm tra tinh chét danh nghta
cung cAp gi4 trj tinh chét danh nghfa va d9 khéng
dam bao kém theo. B§ khéng dam bao nay khdng
phai |4 d$ khéng dam bao do.

CHU THICH 2: M3u chudn c6 hodc khdng c6 cac gla
tr] dal lwgng dugc 4n dinh, c6 thd dugc dung cho
viéc kim soat dé chym do khi chl m&u chuldn véi
cac gia trj dai Iegng duge &n dinh 13 c6 thé st dyng
cho viéc higu chuén hosc kiém soat d$ ding do.

CHU THICH 3: 'Mau chuln’ bao gém vit ligu thé
hién cac dal lwgng va ca cac tinh chét danh nghfa.

VI DY 1: VI dy v& mdu chulin thé hién cac dai
lrong:

al nwéc cé dé tinh khiét quy dinh, dd nhét dong
clia n6 dugce dung dé hiéu chuén nhot ké;

b/ huyét thanh ngudi khéng c6 gia trj dai lugng
dugc 4n dinh cho néng d6 lwgng chét cla
cholesterol vén c6, chi dung Iam vat ligu kiém
soat dd chym do;

¢/ mé ca chira mdt ti suét khédi lwgng quy dinh cia
dioxin dwge dung nhw 12 mot thiét bj hidu chudn,

VI DY 20 VI dy v& mau chudn thd hidn céc tinh
chét danh nghta:

al bang mau cho mdt hodic mdt sé mau xac dinh;

b/ hgp chat DNA chira mét day nucleotide xac
dinh;

¢/ urine chira 19 - androstenedione.

CHU THICH 4: M3u chudn d6i khi dwgc két hep
trong mot thiét bj dugc ché tao dic biét.
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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
measurement 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

precision

values can be wused for

measurement control whereas only
reference materials with assigned quantity values can
be used for calibration or measurement trueness

control.

NOTE 3 'Reference material’ compn'ses‘ materials
embodying 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;

b) human serum without an assigned quantity
value for the amount-of-substance concentration of
the inherent cholesterol, used only as a measure-
ment precision control material;

c) fish tissue containing a stated mass fraction of
a dioxin, used as a calibrator.

EXAMPLE2 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.
NOTE4 A reference material is sometimes

incorporated into a specially fabricated device.
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vi DY 1: Chét a3 biét diém ba trong binh diém ba.

Vi DY 2: Théu kinh cé mat dd quang hoc da biét
trong b kinh lgc.

vi DU 3: Qua cdu c6 kich thudc dbng déu 1dp
trén ban treegt kinh hién vi,

CHU THICH 5: Mot s& mau chudn c6 gia tri dai
Iegng dugc 4n dinh co thé lién két v& mat do luéng
toi don vi do ngoai hé don vj. VAt lidu nhu thé bao
gdm céc véc-xin ¢6 Bon vi Quéc té (1U) da dugc Td
chtrc Y té Thé gi¢i (WHO) 4n dinh.

CHU THICH 6: Trong phép do da cho, mdt méu
chudn xac dinh chi ¢6 thé st dung cho viéc hiéu
chuin hosc dam bao chét lugng.

CHU THICH 7: Quy dinh ky thuét cia miu chuén
cAn bao gdm tinh lién ké&t chuln vat ligu, chi ra
ngudn géc va qua trinh xtr Iy (Accred. Qual. Assur. :
2006) 1“7,

CHU THICH 8:
twong ty [45] nhwng dung thuét nglr "qua trinh do
dé chi 'kiém tra’ (TCVN 7782:2008, 3.4), bao ham ca
phép do dai lwgng va kiém tra tinh chit danh nghfa.

ISO/REMCO c6 mét dinh nghla

5.14 (6.14)
Miu chudn dwgc chirng nhan

CRM

Mau chuan, ciing véi tai ligu duwge cong bb bdi co
quan cé thdm quyén va cung cdp mot hay mét sb
gia tri tinh chét x4c djnh véi do khéng dam bdo
kém theo va tinh lién két chuln, st dyng cac thi
tuc co hiéu lyc.

VI DY: Huyét thanh nguei véi gia tri dugc 4n
dinh cho ndng d¢ cholesterol va d¢ khéng dam
bao do kém theo dwgc cong b trong gidy chirng
nhan di kém, dwgc s dyng nhw a8 mdt thiét bj
higu chudn hoac vt lidu kiém soat dg ding do.
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EXAMPLE 1 Substance of known triple-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 Organization.

NOTE 6 measurement, a given

reference material can only be used for either

In a given

calibration or quality assurance.

NOTE 7
should include its material traceability, indicating its
origin and processing (Accred. Qual. Assur. : 2006)
[45],

The specifications of a reference material

NOTE8 ISO/REMCO has an analogous definition

[45] 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 documen-
tation 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 trueness control material.



CHU THICH 1: 'Tai liéu’ dugc cho dudi dang ‘gidy
chirng nhan' (xem TCVN 7962:2008).

CHU THICH 2: Tha tyc dé& san xuét va chirng nhén
méu chuan dugc chirng nhan duwgc cho, vi dy, trong
TCVN 7366:2003 va TCVN :20089.

CHU THICH 3: Trong dinh nghta nay “d% khéng dam
bdo" bao gdm ca 'dd khéng dadm bdo do' va 'dd
khéng dam bdo gén vé&i gia trj cia tinh chit danh
nghia’ nhw nhan biét va trinh ty. “Tinh lién két
chuan” bao gdm ‘tinh lién két chudn do lwong cla
gia trj dai lwgng' va 'tinh lién két chudn cla gia trj
tinh chat danh nghta’,

CHU THICH 4: Céac gia trj dai lvgng cy thd cla
CRM yéu cdu tinh lién két chudn do luvong véi do
khéng dam bdo do kém theo (Accred. Qual.
Assur.:2006) 19,

CHU THICH 5: ISO/REMCQO c¢6 mét dinh nghfa
twong ty (Accred. Qual. Assur.:2006) 45! nhwng ding
tlr bd nghta ‘metrological’ va ‘metrologicaly’ dé chi c3
hai tinh chét dinh liegng va tinh chét danh nghia.

5.15

Tinh chuyén ddi cia miu chuan

Tinh chét cia m3u chuén, thé hign bdng sy gin
nhau ctia mbi quan hé gitra cac két qua do ddi
véi dai lwgng da 4n dinh trong vét lidu ndy, nhan
duoc theo hai thi tyc do d4 cho, va méi quan hé
nhan dugc gilka cac két qua do dbi vai cac vat lieu
quy dinh khac.

CHU THICH 1: M&u chuén dang noéi téi thuong 13
thiét bj higu chudn va v4t lidu xac djnh khac thweng
1a cac mAu thir thwdng xuyén.

CHU THICH 2: Tha tyc do nhéc t&i trong dinh nghfa,
mét 13 thi tyc do & treére va mét 1a tha tyc do & tiép
sau miu chudn (thiét bj hidu chuin) dang néi t&i
trong so dd higu chudn (xem ISO 17511).

CHU THICH 3: 96 &n djnh ctia miu chuln co thé
suy giam dugc kiém tra dédu dan.
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NOTE1 ‘Documentation' is given in the form of
a 'certificate’ (see ISO Guide 31:2000).

NOTE 2 Procedures for the
certification of certified reference materials are
given, e.g. in ISO Guide 34 and 1SO Guide 35.

production and

NOTE 3
both ‘measurement uncertainty’ and
associated with the value of a nominal property’,

In this definition, “uncertainty” covers

‘uncertainty

such as for identity and sequence. “Traceability”
covers both ‘metrological traceabllity 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)145],

NOTES5 ISO/REMCO has an
definition (Accred. Qual. Assur.:2006) 451 .but uses
the modifiers ‘metrological’ and 'metrologically’ to
refer to both quantity and nominal property.

analogous

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 resuits for other
specified materials

NOTE1 The reference material

usually a calibrator and the other specified materials

in question is

are usually routine samples.

NOTE2 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

materials is monitored regularly.
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5.16
Sé lidu tra ciru

Sé ligu lién quan t6i tinh chat cla hién tugng, vét
thé, hodic chit, hosc lién quan t&i hé théng cac
thanh phan cla hop chit hodc cdu tric da biét,
nhan duoc tir mét ngudn xac dinh, dugc danh gia
mot cach cin than, va kiém tra vé do chinh xac.

vIiDY: Séligu tra ciru vé dd hoa tan cla céc hep
chét hoa hoc do IUPAC cbng bb.

CHU THICH: Trong dinh nghTa nay, d9 chinh xac
bao gdm, vi dy, d§ chinh xac do va ‘dd chinh xac
clia gia tri tinh ch4t danh nghta’

517

S6 lidu tra ciru tiéu chuln

Sé ligu tra ctru do mét td chirc c6 thdm quyén
dwgc cong nhén cong bé.

VI DY 1: Gia trj cac hdng sé vat Iy co ban do
ICSU CODATA danh gia va cong bd déu dan.

VI DY 2: Gia trj khéi lvgng nguyén t& twong déi,
clng goi la gia trj trong lrgng nguyén tlr, clia cac
nguyén té, dugc danh gia hai ndm mét 13n béi
IUPAC-CIAAW tai Hoi ddng chung cia IUPAC va
dugce cong bd trong Pure Appl. Chem. hodc trong
J. Phys. Chem. Ref. Data.

5.18

Gla tr] dal lwgng quy chiéu

Gia tri quy chiéu

Gia trj dai lwgng dung lam co s& dé so sanh voi
gia tri cac dai lwrgng clng loai.

CHU THICH 1: Gia trj dai lvgng quy chiéu cé thé I1a
gia trj dai lwgng thye cla dai Iwgng do, trong
treérng hop chuwa dugc biét, hosc gia tri dai lwgng
quy wére, trong treéng hop da biét.

CHU THICH 2: Gia trj quy chiéu v&i dé khéng dam
bao do kém theo thuérng dwge cung clp véi s quy
chiéu vé
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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 solubilty of

chemical compounds as published by the IUPAC.

NOTE accuracy covers, for

example, measurement accuracy and ‘accuracy of a

In this definition,

nominal property value'.

5.17
standard reference data
reference data issued by a recognized authority

EXAMPLE 1 Values of the fundamental physical
constants, 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
true quantity value of a measurand, in which case it

A reference quantity value can be a

is unknown, or a conventional quantity value, in
which case it is known.

NOTE2 A with
associated measurement uncertainty is usually

reference  quantity value

provided with reference to



a) mét vat ligu, vi dy mau chuldn dwgc chirng
nhgn,

b) mét thiét bj, vi dy ngudn laze &n djnh,
c) thu tyc do quy chiéu,

d) sy so sanh clia chuin do Iwdng.

TCVN 6165 : 2009

a) amaterial, e.g. a certified reference material,
b) a device, e.g. a stabilized laser,
c) areference measurement procedure,

d) acomparison of measurement standards.
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Phyluc A
(tham khao)

So dd khai niém
Muéi hai so @8 khai niém trong Phy luc ndy nhdm

muyc dich cung cép:

sy trinh bay c6 tinh chét tryc gidc v& méi quan
hé gitra cac khai niém dwec dinh nghta va dat
tén trong cac didu trudc;

— kha nang d& kiém tra xem cac dinh nghia cé
dwa ra cac mbi quan hé diy du hay khéng;

- co s& dé xac dinh cac khai niém cAn thiét khac;
va

— kiém tra tinh hé thdng ddy A cla céac thuat
ngl.

Tuy nhién, cin nhéc lai 13, mot khai niém da cho
c6 thé dwgc mé ta bang nhidu d%c treng va chi
cac dic trung cd tinh chét gidi han dc biét duwoc
bao gdm trong dinh nghta.

Dién tich st dyng dugc trén mot trang gi6i han sb
Iwgng cac khéi niém c6 thé trinh bay mét cach dé
doc, nhung vé nguyén tic tit ca cac so db gan bo
mat thiét véi nhau nhw chi ra trong tirng so dd
bang ngodc don quy chiéu vé cac so db khac.

C6 ba loai méi quan hé dwge s dyng nhw dinh
nghfa trong ISO 704 va ISO 1087-1. Hai méi quan
hé 1a hé théng thr bac, ngha la c6 khai niém trén
va khai niém duwéi, mbi quan hé the ba Ia héa théng
khdng thir bac.

Méi quan hé chung thi bac (hodc mébi quan hé
chung-riéng) néi khai niém chung va khai niém
riéng; khai niém sau thira hwéng tdt ca cac dic
treng cla khai nigm trede. Cac so dd chl ra méi
quan hé nhw thé giéng mét canh cay,
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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

a check 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,
subordinate

i.e. having superordinate and

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,



— =<

trong d6 nhanh ngén v&i ba chdm cho biét c6 mét
ho3c mdt sb khai niém riéng tdn tai, nhwng khéng
dwoc trinh bay va dwong dam dau clia mdt canh
cay chi ra khia canh thuét ngi riéng biét. Vi dy,

1.9 don vjdo
1.9 measurement unit

trong dé khai niém thr ba co thé 1a ‘don vij ngoai
hé'.

M&i quan hé bd phan (hodc mdi quan hé bd phan-
toan thé) cling |& c6 tinh th( béc va ndi mét khai
niém bao quét v&i hai hodic nhidu cac khai niém
b6 phéan, ching két hgp véi nhau tao thanh khéi
niém tdng quat. So dbd chi ra cac mbi quan hé nay
nhw dang cai cao ho3ic cdngxon va duwirng lién tyc
sau d6 khdng cé nhanh cé nghta la mdt hogc mét
s khai niém bd phan khac nlra khéng duwgc dé
cap.

| |

DPudng kép gdn nhau cho biét mét vai khai niém
b phan thubc mdt loai d3 cho dwoc d& cép toi va
dwdng dut doan chi ra sb 16n khai niém nhuw thé
1a khéng biét chac chan. Vi dy

1.3 hé dai lwgng
1.3 system of quantities

TCVN 6165 : 2009

As /N

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,

1.10 don vj co ban
1.10 base unit

1.11 don vij dan xuét

1.11 derived unit

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

[ 1.4 dailugng coban

1.4 base quantity

1.5 dailvgng dén xuét

" |---1.5 derived quantity

———~1.22 phwong trinh dai lwgng

— 1.22 quantity equation
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Thuat nglr c6 ngodc don cho biét khai niém khéng
duoc dinh nghfa trong tiéu chudn, nhung duoc
dua ra nhe 13 mdt khai niém nguyén thuy thira
nhén c6 sy hidu biét chung.

1.9 donvjdo
1.9 measurement unit

Mé&i quan hé lién két (hodic mbi quan hé thyc
dyng) 1a khong c6 th(r bac va ndi hai khai niém
trong mot vai loai ciia mbi quan hé két hgp. Co
nhiéu phan loai ciia mbi quan hé két hep, nhung
tAt ca dugc chi ra bing mai t&n hai ddu. Vi dy,

1.1 dai lvgng
1.1 quantity

2.1 phép do
2.1 measurement

2.6 thd tyc do
2.6 measurement
procedure

Dé tranh nhirng so dd qué phirc tap, so dd khéng
chi ra tit ca cadc méi quan hé két hgp c6 thé cé.
Céc so db sé chirng minh réng céc thuat ngr dan
xuét hoan toan cé tinh hé théng da khdng dugc
tao thanh, thwdrng béi vi do lwdrng hoc 1a mét Iinh
virc khoa hoc lau ddi véi tir vigng duge phét tridn
mét cach ty nhién bing s bd sung thém vao hon
1a mét cdu tric ddy au va rd rang.

84

A parenthetic term indicates a concept that is not
defined in the Vocabulary, but is taken as a
assumed to be

primitive which is generally

understood.

1.15 don vj do ngoai hé
1.15 off-system measurement unit

(don vi do trong hé)
(in-system measurement unit)

The associalive relation (or pragmatic relation) is
non-hierarchical and connects two concepts which
are in some sort of thematic association. There are
many subtypes of associative relation, but all are
indicated by a double-headed arrow. For example,

; = 1.21 phép tinh dai lvgng
1.21 quantity calculus

) ~ 2.9 kétqua do
2.9 measurement result

-———» 2.48 mb hinh do
2.48 measurement model

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 than
comprehensive and coherent de novo structure.

accretion rather as a
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Figure A.6 — Concept diagram for part of Clause 2 around “measurement uncertainty”
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