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styk. ISO Uzce spolupracuje s mezinarodni elektrotechnickou komisi (IEC) ve vSech zalezitostech
normalizace v elektrotechnice.

Predlohy mezinarodnich norem jsou zpracovavany v souladu s pravidly danymi smérnicemi ISO/IEC,
Cast 2.
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Norma ISO 80000-1 byla pripravena Technickou komisi ISO/TC 12, Veliciny a jednotky, ve spolupraci
s IEC/TC25, Veliciny a jednotky.

Prvni vydani 1ISO 80000-1 rusi a nahrazuje ISO 31-0:1992 a ISO 1000:1992. Zahrnuje také Zmény
ISO 31-0:1992/Amd.1:1998, ISO 31-0:1992/Amd.2:2005 a ISO 1000:1992/Amd.1:1998.

Nejvétsi technické zmény oproti pfedchozim normam jsou tyto:

byla zménéna struktura pro zdlraznéni, Ze veli¢iny predchazeji a jednotky je nasledu;ji;

byly doplnény definice v souladu s Pokynem ISO/IEC 99:2007;

prilohy A a B se staly normativnimi;

byla doplnéna nova normativni priloha C.

ISO 80000 sestava z nasledujicich ¢asti se spoleCcnym obecnym nazvem Veliciny a jednotky:

. C4st 1: Obecné

. Cést 2: Matematickd znaménka a znacky pro pouZziti ve fyzikalnich védéch a v technice

. Cést 3: Prostor a ¢as

. C4st 4: Mechanika

. C4st 5: Termodynamika

. Cast 7: Svétlo

. C4st 8: Akustika

. C4st 9: FyzikdIni chemie a molekulovd fyzika
. C4st 10: Atomovd a jaderna fyzika

. C4st 11: Podobnostni &isla

. C4st 12: Fyzika pevnych latek

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

. C4st 6: Elektromagnetismus
. C4st 13: Informatika
. Cé4st 14: Biotelemetrie souvisejici s lidskou fyziologif

0 Uvod

0.1 Veli¢iny

Soustavy veli¢in a soustavy jednotek Ize pojednavat
mnoha konzistentnimi, ale rznymi cestami. Jaké
zpracovani se zvoli, je pouze zalezitosti dohody.
Prezentace uzitd v této mezindrodni normé je taz, kterd je
zakladem Mezinarodni soustavy jednotek, SI

(z francouzského: Systeme international d,unités), ptijata
Generalni konferenci pro vahy a miry, CGPM

(z francouzského: Conférence générale des poids et
mesures).

Veli¢iny a vztahy mezi veliCinami zde uzité jsou ve
fyzikdInich védach prijaté témér Gplné. Pouzivaji se ve
vétsiné soucasnych védeckych uéebnic a jsou ddvérné
znamé véem védclim i technikdm.

0 Introduction
0.1 Quantities

Systems of quantities and systems of units can be treated
in many consistent, but different, ways. Which treatment
to use is only a matter of convention. The presentation
given in this International Standard is the one that is the
basis for the International System of Units, the SI (from the
French: Systeme international d,unités), adopted by the
General Conference on Weights and Measures, the CGPM
(from the French: Conférence générale des poids et
mesures).

The quantities and relations among the quantities used
here are those almost universally accepted for use
throughout the physical sciences. They are presented in
the majority of scientific textbooks today and are familiar
to all scientists and technologists.



POZNAMKA Elektrické a magnetické jednotky v CGS-ESU,
CGS-EMU' a v Gaussové soustavé jsou definovany rlizné.
V soustavé CGS-ESU je elektricka konstanta ?, (permitivita
vakua) definitoricky rovna 1, tj. ma rozmér jedna,

v soustavé CGS-EMU je magnetickd konstanta m,
(permeabilita vakua) definitoricky rovna 1, tj. ma rozmér
jedna, na rozdil od téchto veli¢in v ISQ, kde rozmér jedna
nemaji. Gaussova soustava souvisi se soustavami CGS-ESU
a CGS-EMU a jsou tam podobné komplikace. V mechanice
zni Newtondv zékon sily ve svém obecném tvaru

F = ¢ - ma. Ve staré technické soustavé MKS' bylo ¢ = 1/g,
kde g, je standardni zrychleni volného padu; v ISQ je c =
1.

Veli¢in a vztahd mezi nimi je v podstaté nekone¢né mnoho
a s rozvojem novych oblasti védy a techniky se vyvijeji
dalsi. Je tedy nemozné vyjmenovat vSechny tyto veliciny

a vztahy v této mezinarodni normé; misto toho je zde
uveden vybér béznéji uzivanych veli¢in a vztahl mezi
nimi.

Nelze se vyhnout tomu, Ze néktefi ¢tendfi pracujici v dil¢i
specializované oblasti shledaji, ze veliciny, které pouzivaji,
nejsou v této mezinarodni normé nebo v jiné mezinarodni
normé uvedeny. Pokud vsak mohou vztahnout své veliciny
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branit v urcenf jednotek pro své veliciny.

Vétsina jednotek uzitych pro vyjadreni hodnot velicin,
které nas zajimaji, se vyvijela a pouzivala davno pred tim,
nez byla vypracovana soustava veli¢in. Vztahy mezi
veli¢inami, coz jsou v podstaté fyzikaIni rovnice, jsou vSak
dllezité, protoze vztahy mezi jednotkami hraji v kazdé
soustavé jednotek dulezitou roli a jsou odvozeny ze vztah(
mezi odpovidajicimi veli¢inami.

Soustava velicin, véetné vztahl mezi nimi a veli¢inami
uzitymi jako zaklad jednotek v Sl, se nazyva Mezindrodni
soustava veli¢in, a oznaCuje se ,1SQ" ve vsech jazycich.
Tento nazev nebyl pouzit v ISO 31, ze které se soucasna
harmonizovana fada vyvinula. I1SQ se presto vyskytuje

v Pokynu ISO/IEC 99:2007 a v Brozure SI ¥, vydani 8:2006.
V obou pfipadech pro zaruceni konzistence s novou fadou
Veli¢iny a jednotky, kterd byla v dobé jejich vydani

v pfipravé, bylo jiz tehdy ozndmeno, ze by se mél uzivat
novy termin. Je vsak treba si uvédomit, ze ISQ je prosté
vyhodné oznaceni pro pojmenovéni v podstaté nekonecné
a spojité se vyvijejici a rozsirujici soustavy velicin a rovnic,
na nichz stoji veskerd moderni véda a technika. ISQ je
zkracené oznaceni pro ,soustava velicin, na které je
zalozena SlI", coz byla formulace uzitd pro tuto soustavu

v ISO 31.

0.2 Jednotky

NOTE For electric and magnetic units in the CGS-ESU, CGS-
EMU® and Gaussian systems, there is a difference in the
systems of quantities by which they are defined. In the
CGS-ESU system, the electric constant ?, (the permittivity
of vacuum) is defined to be equal to 1, i.e. of dimension
one; in the CGS-EMU system, the magnetic constant m,
(permeability of vacuum) is defined to be equal to 1, i.e. of
dimension one, in contrast to those quantities in the 1SQ
where they are not of dimension one. The Gaussian
system is related to the CGS-ESU and CGS-EMU systems
and there are similar complications. In mechanics,
Newton,s law of motion in its general form is

writtenF = ¢ - ma. In the old technical system, MKS?,

¢ = 1/g, where g, is the standard acceleration of free fall;
inthe ISQ, ¢ = 1.

The quantities and the relations among them are
essentially infinite in number and are continually evolving
as new fields of science and technology are developed.
Thus, it is not possible to list all these quantities and
relations in this International Standard; instead, a selection
of the more commonly used quantities and the relations
among them is presented.

It is inevitable that some readers working in particular
specialized fields may find that the quantities they are
interested in using may not be listed in this International
Standard or in another International Standard. However,
provided that they can relate their quantities to more
familiar examples that are listed, this will not prevent
them from defining units for their quantities.

Most of the units used to express values of quantities of
interest were developed and used long before the concept
of a system of quantities was developed. Nonetheless, the
relations among the quantities, which are simply the
equations of the physical sciences, are important, because
in any system of units the relations among the units play
an important role and are developed from the relations
among the corresponding quantities.

The system of quantities, including the relations among
them the quantities used as the basis of the units of the SI,
is named the International System of Quantities, denoted
“ISQ”, in all languages. This name was not used in ISO 31,
from which the present harmonized series has evolved.
However, ISQ does appear in ISO/IEC Guide 99:2007 and in
the Sl Brochure'®, Edition 8:2006. In both cases, this was to
ensure consistency with the new Quantities and units
series that was under preparation at the time they were
published; it had already been announced that the new
term would be used. It should be realized, however, that
ISQ is simply a convenient notation to assign to the
essentially infinite and continually evolving and expanding
system of quantities and equations on which all of modern
science and technology rests. ISQ is a shorthand notation
for the “system of quantities on which the Sl is based”,
which was the phrase used for this system in I1SO 31.

0.2 Units



Soustava jednotek je odvozena tak, ze se nejprve definuje
mnoZina zakladnich jednotek pro malou mnoZzinu
zakladnich velicin a poté se definuji odvozené jednotky
jako nasobky mocnin zékladnich jednotek podle vztahl
definujicich odvozené veliciny pomoci zakladnich velicin.
V této mezindrodni normé a v Sl je sedm zéakladnich veli¢in
a sedm zakladnich jednotek. Zakladnimi veli¢inami jsou
délka, hmotnost, c¢as, elektricky proud, termodynamicka
teplota, mnozstvi latky a svitivost. Jim odpovidajici
zakladni jednotky jsou postupné metr, kilogram, sekunda,
ampér, kelvin, mol a kandela. Definice téchto zakladnich
jednotek a jejich praktické realizace jsou jadrem Sl

a zodpovidaji za né poradni komise Mezinarodni komise
pro vahy a miry, CIPM (z francouzského Comité
international des poids et mesures). Soucasné definice
zakladnich jednotek a pokyny pro jejich praktickou
realizaci jsou uvedeny v Brozure SI®!, publikované

a dosazitelné v Mezinarodnim Gradu pro vahy a miry, BIPM
(z francouzského Bureau international des poids et
mesures). Je tfeba poznamenat, ze na rozdil od zékladnich
jednotek, z nichz kazda ma specifickou definici, zakladni
veli¢iny jsou prosté vybrany dohodou a nebyla vyvinuta
zadna snaha definovat je jinak nez volnym popisem jejich
méreni - operacné.

0.3 Pouziti a stanoveni hodnot jednotek

Pouzit hodnotu jednotky znamend pouZit definici jednotky
pro méfeni, ktera srovnavaji hodnotu néjaké veli¢iny téhoz
druhu jako je jednotka, s hodnotou jednotky. Toto je
podstatny krok pfi mérenich hodnoty kazdé veli¢iny ve
védé. Stanoveni hodnot zdkladnich jednotek ma zvlastni
dlleZitost. Pouziti hodnot odvozenych jednotek v principu
plyne z pouziti zakladnich jednotek.

Hodnotu jednotky Ize stanovit mnoha rliznymi zplsoby

a Ize vyvinout i nové metody opirajici se o védecky pokrok.
Kazdou metodu konzistentni se zdkony fyziky je pfipustné
pouZit pro stanoveni kterékoliv jednotky SI. Casto viak
byvéa uzitecné prezkoumat experimentdalni metody pro
stanoveni jednotky. CIPM doporucuje takové metody, které
jsou uvedeny jako ¢ast Brozury Sl.

0.4 Usporadani tabulek

V castech 3 az 14 této mezindrodni normy jsou na levych
strdnkach uvedeny veli¢iny a vztahy mezi nimi, které jsou
podmnozinou ISQ, a na pravych strankach jsou uvedeny
jednotky Sl (a nékteré jiné jednotky). Na levych, resp.
pravych strankach jsou také uvedeny nékteré dalsi veli¢iny
a jednotky. Cisla poloZek veli¢in jsou pséana stylem pp-nn.s
(pp je Cislo ¢asti; nn je pribézné ¢islo v ¢asti, s je pfipadné
pod¢islo). Cisla polozek jednotek jsou psana stylem pp-nn.|
(pp je Cislo ¢asti; nn je priibézné ¢islo v ¢asti, | je pripadné
podpismeno).

1 Predmét normy

ISO 80000-1 uvadi obecné informace a definice tykajici se
veli¢in, soustav velicin, jednotek, znacek veli¢in a jednotek
a koherentnich soustav jednotek, zejména Mezinarodni

soustavy velicin, ISQ, a Mezindrodni soustavy jednotek, Sl.

A system of units is developed by first defining a set of
base units for a small set of corresponding base quantities
and then defining derived units as products of powers of
the base units corresponding to the relations defining the
derived quantities in terms of the base quantities. In this
International Standard and in the SI, there are seven base
quantities and seven base units. The base quantities are
length, mass, time, electric current, thermodynamic
temperature, amount of substance, and luminous
intensity. The corresponding base units are the metre,
kilogram, second, ampere, kelvin, mole, and candela,
respectively. The definitions of these base units, and their
practical realization, are at the heart of the Sl and are the
responsibility of the advisory committees of the
International Committee for Weights and Measures, the
CIPM (from the French: Comité international des poids et
mesures). The current definitions of the base units, and
advice for their practical realization, are presented in the
S| Brochure =, published by and obtainable from the
International Bureau of Weights and Measures, the BIPM
(from the French: Bureau international des poids et
mesures). Note that in contrast to the base units, each of
which has a specific definition, the base quantities are
simply chosen by convention and no attempt is made to
define them otherwise then operationally.

0.3 Realizing the values of units

To realize the value of a unit is to use the definition of the
unit to make measurements that compare the value of
some quantity of the same kind as the unit with the value
of the unit. This is the essential step in making
measurements of the value of any quantity in science.
Realizing the values of the base units is of particular
importance. Realizing the values of derived units follows in
principle from realizing the base units.

There may be many different ways for the practical
realization of the value of a unit, and new methods may be
developed as science advances. Any method consistent
with the laws of physics could be used to realize any SI
unit. Nonetheless, it is often helpful to review experimental
methods for realizing the units, and the CIPM recommends
such methods, which are presented as part of the SI
Brochure.

0.4 Arrangement of the tables

In parts 3 to 14 of this International Standard, the
quantities and relations among them, which are a subset
of the ISQ, are given on the left-hand pages, and the units
of the SI (and some other units) are given on the right-
hand pages. Some additional quantities and units are also
given on the left-hand and right-hand pages, respectively.
The item numbers of quantities are written pp-nn.s (pp,
part number; nn, running number in the part, respectively;
s, sub-number). The item numbers of units are written pp-
nn.I (pp, part number; nn, running number in the part,
respectively; |, sub-letter).

1 Scope

ISO 80000-1 gives general information and definitions
concerning quantities, systems of quantities, units,
quantity and unit symbols, and coherent unit systems,
especially the International System of Quantities, 1SQ, and
the International System of Units, SI.



Principy formulované v IS0 80000-1 jsou uréeny pro The principles laid down in ISO 80000-1 are intended for

Do e N . . general use within the various fields of science and
obecné uziti v ruznych oblastech veédy a techniky, a také . . .
: . L wx otz " y technology, and as an introduction to other parts of this
jako Uvod do ostatnich casti této mezinarodni normy. .

International Standard.
Radové veli¢iny a nominalini vlastnosti lezi mimo pfedmét Ordinal quantities and nominal properties are outside the
normy ISO 80000-1. scope of ISO 80000-1.

Konec nahledu - text dale pokraéuje v placené verzi CSN.



