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( )

…

 

1960

(General Conference on Weights and Measures, 

CGPM) (International system of units, SI)

73

 

(International Bureau of Weights and Measures, BIPM)

(SI Brochure)

 

  



 

3 

 

 

( )  

4  

1. 18 43 18 2 16

(

)

 

(1)  

(0.001 )  

10 (0.01 )  

10 (0.1 )  

10  

10 (10 )  

100 10 (100 )  

1000 10 (1000 )  

(2)  

(0.01 )  

100  

100 (100 )  

(3)  

(0.001 )  



 

4 

 

10 (0.01 )  

10 (0.1 )  

1  

10 (10 )  

10 (100 )  

10 (1000 )  

(4)  

(0.000 001 )  

10 (0.000 01 )  

10 (0.0001 )  

10 (0.001 )  

10 (0.01 )  

10 (0.1 )  

10  

10 (10 )  

10 (100 )  

10 (1000 )  

2. 43 73 43 3 22

( )

 

(1)  

(0.001 )  



 

5 

 

10 (0.01 )  

10 (0.1 )  

10  

10 (10 )  

100 10 (100 )  

1000 10 (1000 )  

(2)  

( 43 ) (0.01

)  

100  

100 (100 )  

(3)  

(0.001 )  

10 (0.01 )  

10 (0.1 )  

1  

10 (10 )  

10 (100 )  

10 (1000 )  

(4)  

(0.000 001 )  

10 (0.000 01 )  

( 43 ) 10

(0.0001 )  

( 43 ) 10

(0.001 )  
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10 (0.01 )  

10 (0.1 )  

10  

10 (10 )  

10 (100 )  

10 (1000 )  

3. 73 92 73 4 18

(

)

74 3 7 (74) 08974

( 7 ) ( 2 )

( 48 )

( 12 )

( 25 ) ( 8 )

 

(1)  

(2) ( )  

(3)  

(4)  

(5)  

(6)  

(7)  
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4. 92 92 1 2

( 7 )

( 60 )

( 11 )

( 25 )

( )

 

(1)  

(2)  

(3)  

(4)  

(5)  

(6) ( 92 )  

(7)  
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(

) ( )
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1

( )

 

1   

( ) (International system of units, SI) 

    1790

1948

9

(International Committee for Weights and Measures, CIPM)

(Meter Convention)

1954 10 (CGPM)

 

 

( ) 

 (SI)  
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( )

6

1960 11

(International System of Units

Le Système International d'Unités) SI  

    

SI

1971 14

7  

 

1. (Base units) 

(

) ( ) 7

 

2. (Derived units) 

 

(1) m
2

m/s kg/m
3

 

(2) rad N  

(3) rad/s N ∙ m

J/mol  
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( ) (Customary units) 

(

)  

( ) (Prefixes) 

(M) (k) (h)

(c) (m) (μ)   
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( ) (Unit symbols) 

1. 

m s

Pa Ω

 

2. 

1

 

 
 

  

(meter) m  

(second) s  

(pascal) Pa  

(ohm) Ω  

3. l 1

(one) L l

l  

4. ( )

 

  

cm c m 
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5. 

(period)

 

 
 

  

(volt)   

 

(square millimeter) 
mm

2
 sq. mm 

 

(cubic centimeter) 
cm

3
 cc 

(liter) L l lit 

(second) s sec sec. 

 

(unified atomic mass unit) 
u AMU 

 

(meter per second) 
m/s  mps 

(centimeter) 
Its length is 75 cm. 

It is 75 cm long. 
It is 75 cm. long. 

 

6. 

 

 
 

  

(centimeter) l = 75 cm l = 75 cms 

(minute) min  mins 

(hour) h  hrs 

(amperes) A  amps 
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7. 

 

  

C/kg 

coulomb per kilogram  
coulomb per kg 

/  

 
kg 

cd/m
2 

/  
/m

2
 

8.  

(1) (space)

(half-high dot)

 

 
 

  

(newton meter) 
N ⋅ m 

N m 

 

 

(2) / (oblique stroke)

(horizontal line)

 

  

  

(meter per second) 

m/s 

m

s
 

m ⋅ s-1
  

m s
-1

 

/  

 

-1

-1
 

m s
-1

m s
-1

ms
-1
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(3)

2 3

 

 

 

 

  

 

(meter per second squared) 

m/s
2 

m

s2 

m ⋅ s-2
  

m s
-2

 

2
/  

2   

-2 

-2
 

 

(kilogram per cubic meter) 

kg/m
3 

kg

m
3 

kg ⋅ m-3
  

kg m
-3

 

/
3

/  

3    

-3

-3 

(4) /

 

  

m/s
2
  

m s
-2 

m s
-2 

m/s/s 

/  

/
2 

-2 

-2
 

/ /  

m kg/(s
3

A)

m kg s
-3

A
-1 

kg m/(s
3 
A) 

kg m s
-3 

A
-1

 

mkg/s
3
/A 

mkg/s
3
 A 

-3 -1 

-3 -1
 

/
3
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9. 

 

  

Umax = 500 V U = 500 Vmax 

Pmech = 700 W P = 700 Wmech 

ωB = 0.76 =76% 

OO = 0.76 =76% 

OO = 0.76 =76% 

OO (m/m) = 0.76 =76% 

m mass 

0.76 (m/m) 

76% (m/m) 

m mass 

10.  

  

the Pb content is 5 ng/L 

5 ng/L 

5 ng Pb/L  

5 ng of lead/L 

5 ng /L 
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 ( ) (Unit names) 

1. 

joule(J) hertz(Hz)

d

degree Celsius (℃) Celsius

 

 
 

  

(J) joule  

(Hz) hertz  

(m) meter  

(s) second  

(A) ampere  

(W) watt  

2. 

 

 
 

  

2.6 / 2.6 m/s 
2.6 meters per 

second 
2.6  

3. ( )

(space) (hyphen)

(single word)  
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milligram milli-gram 

  

kilopascal Kilo-pascal 

  

4. 2 ( ) squared 3

( ) cubed

second squared

square cubic  

  

meter per second squared 
meter per square second 

meter per second square 

square centimeter 
squared centimeter  

centimeter squared 

cubic millimeter 
cubed millimeter 

millimeter cubed 

2

(per)

(per)1  

  

joule per kilogram kelvin joule per kilogram per kelvin 

meter per second squared meter per second per second 
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( ) (Prefixes) 

1. ( )

 

 

  

pm  

mmol  

GΩ  

THz  

2. (da) (h) (k)

 

 

  

    

Y  d  

Z  c  

E  m  

P  μ  

T  n  

G  p  

M  f  

k  a  

h  z  

da  y  
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3. 

 

 

  

    

yotta  deci  

zetta  centi  

exa  milli  

peta  micro  

tera  nano  

giga  pico  

mega  femto  

kilo  atto  

hecto  zepto  

deka  yocto  

   

   

4. 

 

2.3 cm
3 
= 2.3(cm)

3 
= 2.3(10

-2
m)

3 
= 2.3 × 10

-6
m

3 

2.3 3 = 2.3  = 2.3 × 10-6 3 = 2.3 × 10-6  

1 cm
-1

=1(cm)
-1

=1(10
-2 

m)
-1

=10
2 
m

-1
= 100 m

 -1 

1
-1

= 100
-1

 

1 V/cm = (1 V)/(10
−2

 m) = 10
2
 V/m= 100 V/m 

1 /  = 100 /  

5000 s
-1

=5000(s)
-1

=5000(10
-6 

s)
-1

=5 × 10
9
s

-1 

5000
-1

=5 × 10
9 -1 
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5. (

1 )  

  

N(Pb) = 5 × 10
6
 N(Pb) = 5 M 

5 × 10
6
 5 M 

125 kilowatts 125 kilo  

25 meganewtons 25 mega  

6. 

 

  

millimeter  

micropascal  

meganewton  

7. 2 2  

  

nm mμm 

  

nanometer millimicrometer 

8. 

 

  

10
6 
t 10

6
 100 Gkg 100  

10
-6 

kg 1 mg 1 μkg 

9. 2

1  

  

10 kVs 10 MVms 

10 MV/m 10 kV/mm 
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(kilogram, kg)

(kilo) 0.13 /

(mmol/g) 0.13 / (mol/kg)

(gram)

(milligram) mg kg  

10. SI

 

 

 

SI  

 

 

(minute, min) 

(hour, h) 

(day, d) 

 

(degree, °) 

(minute, ') 

(second, ") 

(arcseconds, as)

mas milliarcseconds

as microarcseconds pas picoarseconds  

11. SI

 

   

(L l) 

 

kL kl 

 

ML Ml 

1000  

1000 L 1000 l 

10
6

 

10
6 
L 10

6 
l 

(t) 
 

mt 

 

kg 
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( ) (Values of quantities) 

1. 

(numerical value)

v = 25 m/s 

( / ) v = 90 km/h ( / ) 25

90

 

2. 

ISO 80000 CNS 

80000  

3. 

T = 

293 K T/K = 293  

4. 

 

  

Umax = 1000 V U = 1000 Vmax 

w(Cu) = 1.3 × 10
-6

 w(Cu) = 1.3 × 10
-6

 w/w 
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( )  

1. 

(space)

m = 12.3 g

(degree, °) (minute, ') (second, ")

 = 30°22′8″

 

2. t

 

  

t = 30.2 

t = 30.2  

t = 30.2  

t = 30.2° C 

t = 30.2  

3. 

(hyphen)

10 k a 35-millimeter film  

4. 1

 

  

l = 10.234 m l = 10 m 23 cm 4 mm 

1.435 ( ) 
1 4 3

5  

 = 30º2'28"  



 

25 

 

22.20° 22°12′

 

5. 

to

0.2 mA 0.6 mA  

6.  

ab, a b, a b, a × b, a/b,   , a b
-1

F = ma 

7. ×

( )

/ ( )  

  

(53 m/s) × 10.2 s 

(53 m/s)(10.2 s) 
(53 m/s) 10.2 s 

(20 m/5 s)/5 s = 0.8 m/s
2
 20 m/5 s/ 5 s = 0.8 m/s

2
 

b
a
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( )  

1. (

0,1,2,3,4,5,6,7,8,9) ( , , , ,

, , , , , , )

 

  

50 A 

50  

 

A 

5  

712 m 

712  

 

7 12 m 

2. (decimal 

marker) . ,

+1 −1 0  

  

−0.234 −.234 

0.5678 

0,5678 

.5678  

,5678 

3. 

3 4

,

 

  

43 279.168 

43,279.168 
43,279,168 

3279.1683 

 3 279.168 3 

3279.168 3 

3 279.1683 
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4. 

−7 +5 

5 + 2 5 – 3 n ± 1.6 D 

< 2 mm  

5. ×

× 4 711.32 × 0.351 2  

6. 10

10
-3

3
-3
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( ) 1  

1. (refractive index) (relative 

permeability) (mass fraction)

(dimension) 1

1  

  

n = 1.51 n = 1.51 × 1 

1

 

  

 (rad) 

 (sr) 

 (Np) (B) (dB) 

2. 1 SI 10 1

 

  

r = 1.2 × 10
-6

 r = 1.2 μ 

3. (%) SI

0.01 (%) 1

(%) %

percent  

  

xB = 0.0025 = 0.25 % 
xB = 0.25 %  

xB = 0.25 percent 

 



 

29 

 

4. (%)

% (m/m) % (by weight) % (m/m) % (by 

volume) % (mol/mol)

 

  

φ = 3.6 % 3.6 % (V/V) 

5. (fraction)

 

  

 

(mass fraction) 

0.10 10 % 

wB = 0.10 

wB = 10 % 

wB = 100 g/kg 

 

(volume fraction) 

0.35 35 % 

φB = 0.35 

φB = 35 % 

φB = 350 mL/L 

 

(amount of 

sustance fraction) 

0.15 15 % 

xB = 0.15 

xB = 15 % 

xB = 150 mmol/mol 

6. ppm (parts per million) 10
-6

ppb (parts per billion) ppt (parts per 

trillion) 10
-9

10
-12

billion

10
12

trillion 10
18

μg/g = 10
-6

μl/m
3 
= 10

-9
10
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CNS 80000-1 − 1  

BIPM, The International System of Units (SI), 8
th

 edition 

(2006), http://www.bipm.org/en/si/  

NIST, Guide for the Use of the International System of Units 

(SI), Special Publication 811, 2008 edition (2008), 

http://www.nist.gov/ 

http://www.bipm.org/en/si/
http://www.nist.gov/
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1
 

 
2
 

 
3
 

 

     

 

(length) 

km   — / (in) 

/ (mi) 

/ (ft) 

(yd) 

m   — 

cm   — 

mm  — 

 

( 43

73

) 

μm  — — 

nm  — — 

 

(mass) 

Mg  (t) — (long ton) 

(short ton) 

(lb) 

(oz) 

(oz) 

kg   — 

g   — 

mg  — 

 

(

73

) 

 

(area) 

km
2
 

2
  —  

(ft
2
) 

(yd
2
) 

(in
2
) 

(circular 

mil) 

hm
2
 

2 
 — 

dam
2
 

2 
 — 

m
2
 

2
 

 
 

 

( 43

31 



 

 

 

 

 

 

1
 

 
2
 

 
3
 

 

     

43

) 

cm
2
 

2 
 — 

mm
2
 

2 
— — 

 

(volume) 

m
3
 

3
 

 

 

 
— 

(ft
3
)

(in3) 

(bbl) 

(gal) 

cc(cubic 

centimeter

) 

dm
3
 

3  

(l L) 

 

(

73

) 

 

cm
3
 

3
 

 

(ml mL) 

 

(

73

) 

 

mm
3
 

3
 — — 

 

 

1. 

 

2. 

 

3. 

 

32 


