
 אאא

 

 

אאאאאא  
 

٣١W 
 אאאK

אא
K 

 
٣٢אאW 
٣٢١אאאPrecision and AccuracyW 
٣٢١١אPrecisionW 

 א،אאאא
K 

 
٣٢١٢אאAccuracyW 

 אאאK 
אאאאאWאאאאאK 

 
אאDeterminate errorW 

אאW 
١. אאK 
٢. אאK 
٣. אאK 

 
 אאאאאא

אאK 
١Wאאאאא
K 



 אאא

 

 

٢Wאאאאאאא
אאאאK 

 :  

אאאWאאאK 
אאאWאאאK 

 
אאאRandom errorW 

 אאאאא
אאK 

W 
 אאאאאאאא

אאאאאאK 
אאאאאW 

אאאK 
١. אאK 
٢. אאאK 
٣. אאאאK 

 
  
٣٢٢אMeanאאMedianW 
٣٢٢١אThe meanW 
אאnW 
  

1 2 3x x x ... xX n
+ + + +=  

W 
XWאMeanK 

x3, x2, x1WKKKאאK 
nWאK 



 אאא

 

 

אW 
 
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 
 


i n

i
i 1

x
=

=
∑FSigmaEאא١nK 

 
W אאאW6.83 , 6.85 , 6.88, 6.88 , 6.84, 6.87

אאK  

אW 
6.87 6.84 6.88 6.88 6.85 6.83X 6.86 %

6
+ + + + +

= =  

  

٣٢٢٢אאThe MedianW 
 אאאMedianאא

אאאאאא
א،אאא

אאK 
 

١WאאאW2.79 , 3.50 , 2.10, 3.56 , 2.81  K  

אW 
WאW3.56 , 3.50 , 2.81 , 2.79 , 2.10 

Wאאאאאא2.81K 
 

٢WאאאW5.51 , 5.90 , 6.01 , 5.99K  
אW 
WאW6.01 , 5.99 , 5.90 , 5.51 



 אאא

 

 

WאאWאאאW 
  

5.90 5.99median 5.95
2
+= = 

  

٣٢٣אאאStandard deviationאאאאRelative standard deviationW 
٣٢٣١אאאW 

אאאsdW 
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W  احسبאאאW6.83 , 6.85 , 6.88, 6.88 , 6.84, 6.87K  
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W ( )x Xi
i

i n

−
=

=

∑
1

2

:  

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

2 2 2 4
1

2 2 2 4
2

2 2 2 4
3

2 2 2 4
4

2 2 2 4
5

2 2 2 4
6

x X 6.87 6.86 0.01 1 10
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٣٢٣٢אאאאRelative Standard DeviationW 
 אאאאאאא
אKאאאאrdsW 

  
sdrsd= 100%
X
×  

 
WאאאאאW6.83 , 6.85 , 6.88, 6.88 , 6.84, 6.87.  

אW sd0.02א6.86אאK 

  

rsd 0.29%

0.02rsd 1006.86

=

= ×

 

  
  

٣٢٤אאNormal distributionW 
 אאF١٠٠EאKא

 א  א Fאא ،א E  אא   א א  
אא אNormal distribution

Gaussian CurveאאBell-shaped distributionF١אEK 
אאאא Fאאאא  E

אאFאא=Eאא
אאאאאאאאאאK 
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אF٣١WEאא 

 
 

אאW 
  

א=אאFאE-אא 
  

אF١Eא
אא K אאאאא

٦٨ ٪ א   א +sdX  א א א א א   
٧٤}٩٩٪אא+3sdXKאאא

אK 
 

W 
אא٠٠}١٠٪אאא٦٥}٠٪א

٠٠}١٠א+٦٥}٠٪אאK 
 
 
 
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٣٣אאאW 
 tKאFאWאאאאאא

  
٣٣١אFF-test   W 

 אFאא
אאאW 

  
2

1
2

2

S
F

S
=  

  
 sאאאKF≥1Fאא١Eאא

אאאאאK 
 FFF١אEאאV1

אV2אא=א–١(n –1) 1)K 
  

אF٣١EWFא٩٥٪ 

٢  ٣  ٤  ٥  ٦  ٧  ٨  ٩  ١٠  V1/  
V2  

٢  ٩.٢٠  ١٩.٢٠  ١٩.٢٠  ١٩.٣٠  ١٩.٣٠  ١٩.٤٠  ١٩.٤٠  ١٩.٤٠  ١٩.٤٠  

٣  ٩.٥٥  ٩.٢٨  ٩.١٢  ٩.٠١  ٨.٩٤  ٨.٨٩  ٨.٨٥  ٨.٨١  ٨.٧٩  

٤  ٦.٩٤  ٦.٥٩  ٦.٣٩  ٦.٢٦  ٦.١٦  ٦.٠٩  ٦.٠٤  ٦.٠٠  ٥.٩٦  

٥  ٥.٧٩  ٥.٤١  ٥.١٩  ٥.٠٥  ٤.٩٥  ٤.٨٨  ٤.٨٢  ٤.٧٧  ٤.٧٤  

٦  ٥.١٤  ٤.٧٦  ٤.٥٣  ٤.٣٩  ٤.٢٨  ٤.٢١  ٤.١٥  ٤.١٠  ٤.٠٦  

٧  ٤.٧٤  ٤.٣٥  ٤.١٢  ٣.٩٧  ٣.٨٧  ٣.٧٩  ٣.٧٣  ٣.٦٨  ٣.٦٤  

٨  ٤.٤٦  ٤.٠٧  ٣.٨٤  ٣.٦٩  ٣.٥٨  ٣.٥٠  ٣.٤٤  ٣.٣٩  ٣.٣٥  

٩  ٤.٢٦  ٣.٨٦  ٣.٦٣  ٣.٤٨  ٣.٣٧  ٣.٢٩  ٣.٢٣  ٣.١٨  ٣.١٥  

١٠  ٤.١٠  ٣.٧١  ٣.٤٨  ٣.٣٣  ٣.٢٢  ٣.١٤  ٣.٠٧  ٣.٠٢  ٢.٩٨  
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: א
אאW 

  

אאאppm אאאppm 
١٢٩  ١٢٧  
١٣١  ١٢٥  
١٣٠  ١٢٦  
١٢٧  ١٢٩  
١٢٥  ١٣١  
١٢٨  ١٣٠  
  ـ  ١٢٣

  
אאאאאאF٩٥E٪؟ 

אW 
  

1

2

X 127
X 128

=
=

 

( )
i n 2

1i12 i 1
1

x X 50 8.3
7 1 6S

=

=
−

= = =
−

∑
 

( )
i n 2

2i22 i 1
2 4.8

x X 24
6 1 5S

=

= =
−

= =
−

∑
 

 
8.3F 1.73
4.8

= =  

  

 Fא٩٥}٤F٩٥٪،V1=7 - 1 (V2 =6 - 1KFא
Fא،א٩٥٪אאא

אאאאאאאא
אK 



 אאא

 

 

٣٣٢אtW 
 אtאא

אאW 
אאאאאW 

  

( ) nt X
s

± = −µ  

W 
XWאK 
µWאאK 
sWאאאK 

 
אµ1X2X،t W 
 

X X n n1 2 1 2t
S n n1 2

− ×± =
+

 

W 
XWאK 
nWאK 
sWאאאאK 

sW 
  

i n i n
2 2

1 2i1 i2
i 1 i 1

1 2

( X ) ( X )
s

n n 2
x x

= =

= =
− + −

=
+ −

∑ ∑
  

١W 
אppm٧}١١،אא

٨}١٠ppmאאאs = ± 0.7 ppmKא
אא؟؟٪٩٥ 



 אאא

 

 

אW 

( ) 5t 10.8 11.7
0.7

t 2.9

± = −

± =
  

  

אF٢Etא٧٧٦}٢F٩٥٪،n – 1 = 4E٩٥٪
אאאK 

 
٢Wאאא

אאW 
 

  

אאE٪F אאאE٪F 
١٠}٢٠ ٨٩}١٨ 
٥٠}٢٠ ٢٠}١٩ 
٦٥}١٨ ٠٠}١٩ 
٢٥}١٩ ٧٠}١٩ 
٤٠}١٩ ٤٠}١٩ 
٩٩}١٩  J 

 
 

אאאא؟٪٩٥ 
 

אW 
WאאW 
 

( )
i n 2

1i1
i 1

2
1

x X 2.262

2.262s 0.452
5

=

=
− =

= =

∑
  



 אאא

 

 

WאאאW 
  

( )
i n 2

2i2
i 1

2
2

x X 0.420

0.420s 0.105
4

=

=
− =

= =

∑
  

FW 
  

0.425F 4.30
0.105

= =  

  

FאF٣٠}٤EFאF٢٦}٦E،אאא
אאאK 

אאאtK 
WSK 

  

2.262 0.420S
6 5 2

S 0.546

+=
+ −

=
  

tW 
  

19.65 19.24 6 5t
0.546 6 5

t 1.23

− ×± =
+

± =
  

  

 tאF=٩٥٪א(n1 + n2 – 2 = 9٢٦}٢t
אtאאאא

אאK 
 
 
 



 אאא

 

 

אF٣٢EWt 

א(n-1) א 
  ٩٩  %٩٥  %٩٠%  
٦٣.٦٥٧ ١٢.٧٠٦  ٦.٣١٤  ١  
٩.٩٢٥  ٤.٣٠٣  ٢.٩٢٠  ٢  
٥.٨٤١  ٣.١٨٢  ٢.٣٥٣  ٣  
٤.٦٠٤  ٢.٧٧٦  ٢.١٣٢  ٤  
٤.٠٣٢  ٢.٥٧١  ٢.٠١٥  ٥  
٣.٧٠٧  ٢.٤٤٧  ١.٩٥٣  ٦  
٣.٤٩٩  ٢.٣٦٥  ١.٨٩٥  ٧  
٣.٣٥٥  ٢.٣٠٦  ١.٨٦٠  ٨  
٣.٢٥٠  ٢.٢٦٢  ١.٨٣٣  ٩  
٣.١٦٩  ٢.٢٢٨  ١.٨١٢  ١٠  

  
  

W 
אאאW 

  

١א ٢א 
٤٦.٠٦  ٤٥.٢١  
٤٥.٩٥  ٤٥.٩٢  
٤٥.٨٧  ٤٥.٧٥  
٤٥.٢١  ٤٥.٠٢  
٤٦.١٤  ٤٤.٩٩  

      
אאא؟٪٩٥ 

 
٣٤אאאFאQEQ testW 

 אאאF٣١٠אE
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٠.٩٢٦  ٠.٨٢٩  ٠.٧٦٥  ٤  
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