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ISO (Mezinarodni organizace pro normalizaci) je celosvétova federace narodnich normalizacnich
organu (¢lent ISO). Mezinarodni normy obvykle vypracovéavaji technické komise 1SO. Kazdy ¢len
ISO, ktery se zajima o predmeét, pro ktery byla vytvorena technicka komise, ma pravo byt v této
technické komisi zastoupen. Prace se zicCastnuji také mezinarodni vladni i nevladni organizace,

s nimiz ISO navézala pracovni styk. ISO tzce spolupracuje s Mezinarodni elektrotechnickou komisi
(IEC) ve vsech zélezitostech normalizace v elektrotechnice.

Néavrhy mezinarodnich norem jsou vypracovavany v souladu s pravidly danymi smérnicemi ISO/IEC,
Cast 2.

Hlavnim ukolem technickych komisi je vypracovani mezinarodnich norem. Navrhy mezinarodnich
norem prijaté technickymi komisemi se rozesilaji ¢leniim ISO k hlasovéni. Vydani mezinarodni normy
vyzaduje souhlas alespon 75 % hlasujicich ¢lend.

Upozornuje se na moznost, ze nékteré prvky tohoto dokumentu mohou byt predmétem patentovych
prav. ISO nelze Cinit odpovédnou za identifikaci jakéhokoliv nebo vSech patentovych prav.

ISO 80000-12 vypracovala technicka komise ISO/TC 12 Veliciny a jednotky, ve spolupraci
s IEC/TC25 Veliciny a jednotky.

Timto prvnim vydanim ISO 80000-12 se zrusuje a nahrazuje ISO 31-13:1992. Zahrnuje také zménu
ISO 31-13:1992/Amd.1:1998.

Technické zmény oproti predchozim normam jsou tyto:

e byla zménéna forma ciselnych prikazi;

¢ byly zménény normativni odkazy;



ISO 80000 sestava z nasledujicich ¢asti se spolecnym obecnym nazvem Velic¢iny a jednotky:

e Cdst 1: Obecné

e Cdst 2: Matematickd znaménka a znacky pro pouziti ve fyzikdinich véddch a v technice

e Cdst 3: Prostor a ¢as

e Cdst 4: Mechanika

e Cdst 5: Termodynamika

e Cdst 7: Svétlo

e Cdst 8: Akustika

e Cdst 9: FyzikdIni chemie a molekulovd fyzika

e Cdst 10: Atomovd a jadernd fyzika

e Cdst 11: Podobnostni ¢isla

e Cdst 12: Fyzika pevnych ldtek

IEC 80000 sestava z nasledujicich ¢asti se spole¢nym obecnym nazvem Veliciny a jednotky:

e Cdst 6: Elektromagnetismus

e Cdst 13: Informatika

e Cdst 14: Biotelemetrie souvisejici s lidskou fyziologii

0 Uvod
0.1 Usporadéni tabulek

Tabulky veliCin a jednotek jsou v této mezinarodni normé
usporadany tak, Ze na levych stranach jsou veli¢iny a na
odpovidajicich pravych stranach jednotky.

VsSechny jednotky mezi dvéma plnymi ¢arami na pravé
strané patti k veli¢cindm mezi odpovidajicimi plnymi carami
na levych strandch.

Kde bylo pri revizi casti ISO 31 zméneéno Cislo nékteré
polozky, je Cislo z predchoziho vydani uvedeno v zavorkach
na levé strané pod novym c¢islem veli¢iny; polozky, které
nebyly uvedeny v predchozim vydani, jsou oznaceny
pomlckou.

0 Introduction

0.1 Arrangements of the tables

The tables of quantities and units in this International
Standard are arranged so that the quantities are
presented on the left-hand pages and the units on the
corresponding right-hand pages.

All units between two full lines on the right-hand pages
belong to the quantities between the corresponding full
lines on the left-hand pages.

Where the numbering of an item has been changed in the
revision of a part of ISO 31, the number in the preceding
edition is shown in parenthesis on the left-hand page
under the new number for the quantity; a dash is used to
indicate that the item in question did not appear in the
preceding edition.



0.2 Tabulky velic¢in

Nejdilezitéjsi veli¢iny v oboru plisobnosti tohoto
dokumentu jsou uvedeny spolu se svymi znaCkami a ve
vétsiné pripadl i s definicemi. Nazvy i znacky jsou
doporucené. Definice jsou uvedeny pro identifikaci velic¢in
Mezinédrodni soustavy veli¢in (ISQ) uvedenych na levych
stranach tabulek; necini si narok na tplnost.

Je zdliraznéna skaldrni, vektorova™"" nebo tenzorova

povaha veli¢in, zejména je-li to treba pro definici.

Ve vétsiné pripadl se uvadi pouze jeden nézev a jedna
znacka veli¢iny; kde jsou uvedeny dva nebo vice nazvi

a dvé nebo vice znacek pro jednu veli¢inu bez zvldstniho
rozliSeni, jsou vSechny na stejné trovni. Kde existuji dva
typy kurzivnich pismen (napt.J a ?; Halxl gag gag),
je uveden pouze jeden. To neznamena, ze druhy neni
stejné prijatelny. Doporucuje se, aby témto variantdm
nebyly prisouzeny rtizné vyznamy. Znacka v zavorkach
znaci, Ze jde o nahradni znacku, kterd se pouzije, je-li

v dané souvislosti hlavni znacka pouzita v jiném vyznamu.

0.3 Tabulky jednotek

0.3.1 Obecné

Nazvy jednotek odpovidajicich veli¢in jsou uvedeny spolu
se svymi mezinarodnimi znackami a definicemi. Tyto nazvy
jsou zavislé na jazyce, ale znaCky jsou mezinarodni

a stejné ve viech jazycich™?. Dalsi informace viz Pfirucka
SI (SI Brochure, 8. vydani 2006, BIPM) a ISO
80000-1:2009.

Jednotky jsou usporadany takto:

1.

Koherentni jednotky Sl jsou uvedeny jako prvni. Jednotky SI byly
pfijaty Generalni konferenci pro vahy a miry (Conférence
Générale des Poids et Mesures, CGPM). Doporucuje se uzivani
koherentnich jednotek SI, stejné tak jejich desitkovych nasobkd
a dild tvofenych predponami Sl, i pokud nejsou vyslovné
uvedeny.

2.

Jsou uvedeny i nékteré jednotky mimo SI, které byly prijaty
Mezinarodni komisi pro véahy a miry (Comité International des
Poids et Mesures, CIPM) nebo Mezinarodni organizaci pro legaini
metrologii (Organisation Internationale de Métrologie Légale,
OIML) nebo ISO a IEC, a mohou byt pouzivany spolu s jednotkami
Sl

Takové jednotky jsou v polozkdch oddéleny od jednotek SI
prerusovanou Carou mezi jednotkami SI a ostatnimi
jednotkami.

3.

Jednotky mimo SI pfijaté CIPM pro pouzivani spolu

s jednotkami Sl jsou uvedeny malym pismem (mensim nez
normalni velikost) ve sloupci ,Pfevodni Cinitele a poznamky*.

4,

Jednotky mimo SI, které nejsou doporuceny pro pouzivani

s jednotkami SI, jsou uvedeny pouze v prilohach k nékterym
Castem této mezinarodni normy. Tyto pfilohy jsou urceny jen pro
informaci, hlavné kv(li pfevodnim ¢initellim, a nejsou integraini
¢asti normy. Tyto nedoporucené veliCiny jsou rozdéleny do dvou
skupin:

0.2 Tables of quantities

The names in English and in French of the most important
quantities within the field of this International Standard
are given together with their symbols and, in most cases,
their definitions. These names and symbols are
recommendations. The definitions are given for
identification of the quantities in the International System
of Quantities (ISQ), listed on the left hand pages of the
table; they are not intended to be complete.

The scalar, vector or tensor character of quantities is
pointed out, especially when this is needed for the
definitions.

In most cases only one name and only one symbol for the
quantity are given; where two or more names or two or
more symbols are given for one quantity and no special
distinction is made, they are on an equal footing. When
two types of italic letters exist (for example as with ] and
E|; [*] and E|; a and E; g and E|), only one of these is
given. This does not mean that the other is not equally
acceptable. It is recommended that such variants should
not be given different meanings. A symbol within
parentheses implies that it is a reserve symbol, to be used
when, in a particular context, the main symbol is in use
with a different meaning.

In this English edition, the quantity names in French are
printed in an italic font, and are preceded by fr. The
gender of the French name is indicated by (m) for
masculine and (f) for feminine, immediately after the noun
in the French name.

0.3 Tables of units

0.3.1 General

The names of units for the corresponding quantities are
given together with the international symbols and the
definitions. These unit names are language-dependent, but
the symbols are international and the same in all
languages. For further information, see the SI Brochure
(8™ edition 2006) from BIPM and ISO 80000-1.

The units are arranged in the following way:

a) The coherent SI units are given first. The SI units have
been adopted by the General Conference on Weights and
Measures (Conférence Générale des Poids et Mesures,
CGPM). The use of coherent SI units, and their decimal
multiples and submultiples formed with the SI prefixes,
are recommended, although the decimal multiples and
submultiples are not explicitly mentioned.

b) Some non-SI units are then given, being those accepted
by the International Committee for Weights and Measures
(Comité International des Poids et Mesures, CIPM), or by
the International Organization of Legal Metrology
(Organisation Internationale de Métrologie Légale, OIML),
or by ISO and IEC, for use with the SI.

Such units are separated from the SI units in the item by
use of a broken line between the SI units and the other
units.

c) Non-SI units currently accepted by the CIPM for use
with the SI are given in small print (smaller than the text
size) in the “Conversion factors and remarks” column.

d) Non-SI units that are not recommended are given only
in annexes in some parts of this International Standard.
These annexes are informative, in the first place for the
conversion factors, and are not integral parts of the
standard. These deprecated units are arranged in; two
groups:



1.

jednotky soustavy CGS se zvlastnimi jmény;

2.

jednotky zalozené na stopé, libfe a sekundé a nékteré jiné
pribuzné jednotky.

5

Jiné jednotky mimo SI uvedené pro informaci, zejména kvdli
prevodnim cinitellm, jsou uvedeny v informa-

tivnich pfilohdch této mezinarodni normy.

0.3.2 Poznamka k veli¢indm s rozmérem jedna neboli
bezrozmérovym jednotkdm

Koherentni jednotkou pro kteroukoli veli¢inu s rozmérem
jedna, zvanou také bezrozmeérovou, je Cislo jedna, znacka
1. Pri vyjadrovani hodnoty takové veliCiny se znacka
jednotky 1 zpravidla nepiSe.

PRIKLAD 1 Index lomun = 1,53 "1 =1,53.

Pro nasobky a dily jednotky jedna se nepouzivaji predpony.

Misto nich se doporucuji mocniny 10.

PRIKLAD 2 Reynoldsovo é&islo Re = 1,32 “ 10°.

Vzhledem k tomu, Ze rovinny thel se obecné vyjadruje
pomérem dvou délek a prostorovy uhel pomérem dvou
ploch, urcila CGPM v roce 1995, ze v SI jsou radian,
znacka rad, a steradian, znacka sr, bezrozmérové
odvozené jednotky, s rozmeérem jedna. Z toho plyne, Ze
veliCiny rovinny uhel i prostorovy uhel se povazuji za
bezrozmérové odvozené veli¢iny. Jednotky radidn

a steradian jsou tedy rovny jedné; je dovoleno je vynechat
nebo je pouzit ve vyrazech pro odvozené jednotky, aby se
usnadnilo rozliSeni mezi veli¢inami riizného druhu, které
vSak maji stejné rozmeéry.

0.4 Ciselné vyrazy v této mezindrodni normé

Znacka %] se pouziva pro oznaceni ,je presné rovno“,
znacka %l se pouziva pro ,je priblizné rovno“, znacka [l se
pouziva pro ,je podle definice rovno”.

Ciselné hodnoty fyzikalnich veli¢in, které byly stanoveny
experimentalné, maji vzdy prirazenu nejistotu méreni.
Tato nejistota ma byt vzdy urcena. V této mezindrodni
normeé se velikost nejistoty zapisuje podle nasledujiciho
prikladu.

PRIKLAD [ = 2,347 82(32) m.

V tomto prikladu, (=] m, se ¢iselna hodnota [x] nejistoty,
uvedend v zavorkach, pouzije na posledni (a nejmensi
platné) cislice Ciselného zépisu hodnoty (=] délky (] Tento
zapis se pouziva, kdyz (%] znamen4 stan-

dardni nejistotu (odhadnutou smérodatnou odchylku)
v poslednich cislicich (=] Vyse uvedeny Ciselny priklad
znamena, ze nejlepsi odhad ¢iselné hodnoty délky [x]
(vyjadrime-li *|v metrech) je 2,347 82 a ze neznamou
hodnotu [X] 1ze oéekévat mezi (2,347 82 - 0,000 32) m
a (2,347 82 + 0,000 32) m s pravdépodobnosti danou
standardni nejistotou 0,000 32 m a s normalnim
rozdélenim pravdépodobnosti hodnot (=],

1 Pfedmét normy

ISO 80000-12 uvadi nazvy, znacky a definice veliCin
a jednotek uzivanych ve fyzice pevnych latek. Podle
potreby jsou uvedeny téz prevodni Cinitele.

1) units in the CGS system with special names;

2) units based on the foot, pound, second, and some other
related units.

e) Other non-SI units are given for information, especially
regarding the conversion factors, in informative annexes
in some parts of this International Standard.

0.3.2 Remark on units for quantities of dimension one, or
dimensionless quantities

The coherent unit for any quantity of dimension one, also
called a dimensionless quantity, is the number one, symbol
1. When the value of such a quantity is expressed, the unit
symbol 1 is generally not written out explicitly.

EXAMPLE 1 Refractive indexn =1,53 "1 =1,53.
Prefixes shall not be used to form multiples or
submultiples of this unit. Instead of prefixes, powers of 10
are recommended.

EXAMPLE 2 Reynolds number Re = 1,32 * 10°.
Considering that plane angle is generally expressed as the
ratio of two lengths and solid angle as the ratio of two
areas, in 1995 the CGPM specified that, in the SI, the
radian, symbol rad, and steradian, symbol sr, are
dimensionless derived units. This implies that the
quantities plane angle and solid angle are considered as
derived quantities of dimension one. The units radian and
steradian are thus equal to one; they may either be
omitted, or they may be used in expressions for derived
units to facilitate distinction between quantities of
different kinds but having the same dimension.

0.4 Numerical statements in this International Standard
The sign (=is used to denote “is exactly equal to”, the sign
=] is used to denote “is approximately equal to”, and the
sign =l is used to denote “is by definition equal to”.
Numerical values of physical quantities that have been
experimentally determined always have an associated
measurement uncertainty. This uncertainty should always
be specified. In this International Standard, the magnitude
of the uncertainty is represented as in the following
example.

EXAMPLE | = 2,347 82(32) m.

In this example, (% m, the numerical value of the
uncertainty (| indicated in parentheses is assumed to
apply to the last (and least significant) digits of the
numerical value %] of the length (. This notation is used
when [*] represents the standard uncertainty (estimated
standard deviation) in the last digits of [2]. The numerical
example given above may be interpreted to mean that the
best estimate of the numerical value of the length (%] when
=lis expressed in the unit metre is 2,347 82 and that the
unknown value of ¥l is believed to lie between (2,347 82 -
0,000 32) m and (2,347 82 + 0,000 32) m with

a probability determined by the standard uncertainty
0,000 32 m and the probability distribution of the values of

1 Scope

ISO 80000-12 gives names, symbols and definitions for
quantities and units of solid state physics. where
appropriate, conversion factors are also given.
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