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⌐⅔↑╢ ─ ─  

      

 

    

     

з │∂╘⌐ההההההההההההההההההההההההההההההההה  

и ⌐⅔↑╢

137

Cs ─ ההההההההההההההההההה  

  ─

137

Cs ─ הההההההההההההההההההההההההה  

≤  

  ≤  

  ─

137

Cs ┘

137

Cs ─ הההההההההההההההה  

≤  

  ≤  

й ☿fi♃כ ⌐⅔↑╢ ─

137

Cs ─  10הההההההההההה

   

 ≤  

к ╛ ─

137

Cs ─  16הההההההההההההההההההההההההה

  ≤  

  ≤  

л ⅔╦╡⌐20ההההההההההההההההההההההההההההההההה 

м 21ההההההההההההההההההההההההההההההההההה 

н 21ההההההההההההההההההההההההההההההההה 

 

   

─ ⌐╟╡ ↕╣√ │⁸ ≢ ─ ≤≤

╙⌐ ⅜ ⇔⁸ ─ ⌐╟∫≡│ ה ─ ╙№╢⁹ ⌐ ↑

╩╟╡ ⌐ ∆╢⌐│⁸ ⌐⅔↑╢

137

Cs ─ ⅜ ≢№╢⁹

≢│⁸ ─ ה ─

137

Cs ─ ┘ ─

137

Cs ─ ⁸

─

137

Cs ─ ⁸ ─ ≤ ─

137

Cs ╩ ⇔√⁹∕─ ⁸ ⌐⅔™≡╙⁸

137

Cs │ ≢ ↄ⁸ ⅜ ↄ⌂╢╒≥ ™↓≤⅜ ╠⅛≤⌂∫√⁹ ≢

│ ─ ≢

137

Cs ⌐ ⌂ │ ╠╣∏⁸

137

Cs ─ ה │ ⅝ↄ⌂™≤

ⅎ╠╣√⁹ꜞ♃כ♩ꜝ♇ⱪ─ ⅛╠⁸ ה ≤≤╙⌐

137

Cs ⅜ ⇔⁸ ⅜

⇔≡™╢↓≤⅜ ↕╣⁸ ה ─

137

Cs ⅛╠⁸ ─

137

Cs │⁸ ─ 
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 26 27  

  

 ⌐⅔↑╢ ─ ─  23 25  
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≤≤╙⌐ ┼ ⇔≡™╢≤ ⅎ╠╣√⁹ ─

137

Cs │⁸☻◑─ ⁸ⱥⱡ◐≢

ↄ⁸☻◑─ ⁸◖♫ꜝ≢│ ™ ╩ ⇔⁸ ─ ─

137

Cs ⌐ │ ╘╠╣⌂

⅛∫√⁹↓╣╠─ ⅛╠⁸ ⁸

137

Cs ─ ↄ│ ⌐ ∆╢↓≤╩ ⇔≡™╢

╙─≤ ⅎ╠╣√⁹ 

♪כ꞉כ◐

137

Cs⁸ ⁸ ⁸ ⁸ ≤  

 

з │∂╘⌐ 

 2011 ⌐ ⇔√ ─ ⌐╟╡⁸↕╕↨╕

⌂ ⅜ ⌐ ↕╣√⁹ ↕╣√ ─ ≢╙⁸ ⌐ ↕╣√

≤ ↕╣⁸⅛≈⁸ ⅜ 30 ≤ ™ ⅜

137

Cs ≢№╢

)

⁹ ⌐ ⇔√

137

Cs │⁸

─╒╓∆═≡─ ⌐ ⇔⁸ ↄ─ ⅜ ↕╣√

11)

⁹2011 ─ ⌐⅔

↑╢

137

Cs │⁸ ⌐ ⅜ ⇔≡™√ │ ⌐⁸ ⇔≡™√

│ ⌐ ↄ ⇔≡⅔╡

12⁸15

⁸╕√ ╩ ∆╢ ╛ ─

─ ↔≤⌐ ⌂╢

12⁸16⁸17

≤↕╣╢⁹↓╣╠─ ╩ ╕ⅎ⁸ ─ ╡

╖╙ ↕╣≡™╢⁹╙∫≤╙ ⅜ ™≤↕╣╢ │⁸ ↄ─ ⅜ ⇔

≡™╢≤↕╣╢ ─ ≢№╢⁹╕√⁸ ⌐⅔™≡│ ─ ∟

╙ ⅜ ™≤↕╣╢

⁸15

⁹ ╙ ⌐ ↕╣≡™╢ ≢№╢⅜⁸ ─

70%╩ ╘ 972 ha ╩ ⅎ╢

)

∆═≡─ ╩ ↕∑╢⌐│⁸ ⌐ ™ ⅜

≢№╢↓≤│ ⌐ ≢⅝╢⁹ ⁸ ⌐ ↕╣√

137

Cs │⁸ ⅛╠ ≡ ↄ

│ ⌂™≤↕╣

)

⁸

137

Cs ⌐╟╢ │⁸ ⁸ ⌂≥─ ─ ╛

≢─ ⌂≥┼ ⌐╦√╡ ∆╢≤ ⅎ╠╣╢⁹ 

⁸ ⅛╠ ⌐ↄ™≤↕╣╢

137

Cs ∞⅜⁸ ⌐⅔™≡│⁸ ─ ≤≤╙⌐

⅛╠ ┼⁸ ⅛╠ ╛ ┼≤ ⅜ ∆╢↓≤⅜ ╠╣≡⅔╡

⁸20

⁸

─ ⌐╟∫≡│⁸ ה ─ ╙№╢⁹ ─ ⌐ ↑⁸ ─

╩╟╡ ⌐ ∆╢√╘⌐│⁸ ⌐⅔↑╢

137

Cs ─ ╩ ∆╢↓≤│ ⌐

≢№╢⁹ 

≢│⁸ ה ⁸ ה ╩ ╗ ╛ ─

137

Cs ─ ⁸ ╛

↓↓≢™℮ │⁸ ⅜ ⁸ ⁸ ⌐╟╡ ⅝ↄ ∆╢↓≤≢│

⌂ↄ⁸ ⁸ ≤ ⅎ╠╣╢ ⌂ ⇔ↄ│ ╩↕∆⁹ ─ ╩

∆╢↓≤⌐ ╩ ⅝⁸ ─ ה ─

137

Cs ⁸ ⌐⅔

↑╢ ה ─

137

Cs ⁸╕√ √╡─

137

Cs ⁸₈

137

Cs ₉≤™℮⁹ ─

⁸ ה ⌐╟╢ ┼─

137

Cs ⁸ ─ ≤ ─

137

Cs ╩ ⇔

√⁹ 

 

и ⌐⅔↑╢

137

Cs ─  

 ─

137

Cs ─  

≤≤≤≤     

ᵑ  

  │⁸ ⌐ ∆╢ ☿fi♃כ ⁸₈ ₉≤

™℮⁹ ≢ ⇔ ⁸ ≤∆╢ ╩ 2011 11 ⌐ ⇔√
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⁹ ≈│⁸ ⅜◖♫ꜝ ─ ≢⁸ ─ ◐ⱥⱡה◑☻⅜ ⁸

♠ⱴ◌▪הꜝ♫◖⅜ ⁸₈ ╩ ╗ ₉≤™℮⁹ ≤⌂∫≡⅔╡⁸

◐ⱥⱡה◑☻ ─ ≢ ⌐ ⅛╣≡™√ ⁸ ⁹╙℮ ≈│⁸◖♫

ꜝ ─ ≢⁸ ♠ⱴ◌▪הꜝ♫◖⅜ ⁸₈ ─ ₉≤™℮⁹

≤⌂∫≡™√ ⁸ ⁹ 
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 ─  

 

1,000k >

100k - 1,000K

10k - 100k

֕ 10k

☿◦►ⱶ─ Bq/m

2

₡2012 5 31 ─ ⌐ ₢
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 ╩ ╗ ⁸ ⅛╠╖≡ ─ ⁸ ─  
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 ─  
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 ─ ╩ ╗ ⁸ ─  

�

ᵒ  

 2011 11 12 ⁸₈2011 12

₉≤™℮⁹ ⁸2012 ┘ 12 ⌐⁸

─ ⅛╠ ≢ 20 ↔≤⌐ ╕≢⁸ ─

⅛╠ ה ⌂≥─

┘ ╩ ⇔√⁹2011 12 ≤ 2012

│⁸ ╩ 40cm×40cm ─ ╩ ™≡

⇔√⁹ │ 20cm×20cm ─ ╩ ╡⁸ ↕ cm

↔≤ 20cm ╕≢◖─ ⌐ ╡ ∫√ ⁹2012

12 │⁸ ╩ 20cm×20cm ─ ≢ ⇔⁸

╩ ( ) ⁸ɫ=110mm 

t=50mm ⌐╟╡ cm ↔≤ ↕ 20cm ╕≢ ⇔√⁹       

⇔√ │ 105ϴ≢ 24 ⁸ ≢ ⌡ cm ⌐ ⇔√⁹ │

⇔⌂™╟℮ 30 70ϴ≢ 24 48 ⇔√ ⁸ mm ─┤╢™≢ ≤ ╩ ╡ ⅝⁸

105ϴ≢ 12 ⇔√

⁸

⁹↓╣╠ ╩ 2011 │ 350ml ─ ⌐

⇔⁸EMF211 ●fiⱴ ☻Ɑ◒♩ꜟⱷכ♃ EMF ☺ꜗⱤfi( ) ≢

137

Cs ╩ ⇔

√⁹2012 │ 100ml ─ U-8 ⌐ ⇔⁸◕ꜟⱴ♬►ⱶ ORTEC GEM40

╩ ™≡●fiⱴ ☻Ɑ◒♩꜡ⱷ♩ꜞ ≢

137

Cs ╩ ⇔√⁹⌂⅔⁸ │ 2011

│ 900 ⁸2012 │ ⁸ 10cm ╩ 1,000 ⁸ 10 20cm ╩ 1,800 ≤⇔⁸

137

Cs │ ⌐ ⇔√⁹ 

 

≤≤≤≤     

 ╩ ╗ ┘ ─ ⌐⅔↑╢

137

Cs ⌐≈™≡⁸ ה ─ ─

╩ ⌐ ⇔√⁹

137

Cs ─ ╩╖╢≤⁸2011 ⁸2012 ≤╙⌐ ≢

™ ╩ ⇔⁸ ⅜ ↄ⌂╢╒≥ ↄ⌂∫√⁹ ─ ─

137

Cs │⁸

╩ ╗ ⁸ ─ ≤╙⌐ 2011 12 ≤ 2012 ≢╒≤╪≥ ╦╠⌂™⅜⁸2012

12 ≢│ ─ ⌐⅔™≡ ™ ╩ ⇔√ ⁹⌂⅔⁸ ╩ ╗ │

─┌╠≈⅝⅜ ⅝ↄ⁸

137

Cs ─ │ ≢⅝⌂⅛∫√ ⁹ 

─ ⌐⅔↑╢ ה ─ ☿◦►ⱶ │⁸ ≢╙∫≤╙ ↄ⁸

≢│ ⅜ ↄ⁸ ⅜ ↄ⌂╢⌐⇔√⅜∫≡ ↄ⌂╢

12
⁸

14
⁸

17
⁸

18
⁹ ⇔√
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⌐⅔™≡╙⁸ ─ ⌐⅔↑╢ ☿◦►ⱶ ─ ≤ ─ ╩ ∆↓≤⅜

↕╣√⁹ 

�

�

ה  ─

137

Cs ╩ ╗ ⁸ ─  

│ ─ ⁹ ─Ᵽ⁸│כ ╩ ∆⁹ 

 

 ─

137

Cs ┘

137

Cs ─  

≤≤≤≤     

 и ⌐⅔↑╢ ─ ╩ ╗ ┘ ─ ╩ ≤⇔√ ⁸ ⁸ ⁹

╩ ╗ ⌐⅔™≡│⁸No. No. ⁸No. No. ⁸No. ΐ No. ΐ─ ⁸

─ ⌐⅔™≡│⁸No. No. ─ ╩ ─ ≤⇔√( ⁸₈ ₉≤

™℮⁹)⁹∕╣∙╣─ ⌐⅔™≡⁸ ⌐ ⇔ ⌐⌂╢╟℮⌐⁸ ⅛╠ ≡ ─

⌐ ≢⁸ ⁸ ⁸ ─ ⌐ ╩ ↑√ ⁸∕╣∙╣₈ ₉⁸₈

₉⁸₈ ₉≤™℮⁹ ⁸ ⁹ │⁸ ╟╡ ⱳכꜟ≢∕╣∙╣─

─ ⅔╟┘ ╩ ⇔⁸ɝ=tan(a/b) ɝ: ⁸a: ⁸b:

╟╡ ⇔√⁹ 

 2012 ≤ 12 ⌐∕╣∙╣─ ⅛╠ ≤ cm╩ ⇔√⁹⌂⅔⁸

⌐≈™≡│⁸и ─ ╩ ™√⁹ ┘ ─ │⁸2012 │⁸и

ᵒ ─ 2012 ⌐ ∂⁸2012 12 │⁸и ᵒ ─ 2012 12 ⌐

∂√⁹╕√⁸ ─ ┘

137

Cs ─ ⌐≈™≡╙и ᵒ ≤ ≤

⇔√⁹2012 12 ─ │⁸ ─

137

Cs ╩ ∆╢√╘⁸ ─

137

Cs (Bq kg

-1

)
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× (kg) │ ⁸ ╙ ⇔√ ( )─ ╩ ≢

⇔√⁹

137

Cs ┘

137

Cs │⁸ ↔≤ ⌐ ⇔⁸t (p<0.05)

⌐╟╡ ⇔√⁹ 
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�│⁸ ⁸ ─	
�≤ ∂≢№╡⁸ ╩ ∆⁹�
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≤≤≤≤     

    

137

Cs ≢ ╩ ∆╢≤ ─ ⌐⅔™≡│⁸2012 12 ─ ≤

⌐ ⅜ ∂≡⅔╡⁸2012 ⁸ 2 ∕╣∙╣⌐⅔™≡⁸ cm─ ≤ ⁸

⁸ ⌐ ⅜ ∂≡™√ 10 ⁹ ↔≤⌐ ≢ ∆╢≤ ⌐⅔™≡⁸

╩ ╗ ─ ⁸ ⁸ ─ ─ ⌐⅔™≡⁸

137

Cs ⅜ ⌐ ⇔≡™

√( 11)⁹ 

10 ─

137

Cs  

╩ ╗ ─ ⁸ ─ ─ ⁸ ╩ ╗

─ cm⁸ ─ ─ cm 

─Ᵽ⁸│כ ╩ ∆⁹ ⌂╢▪ꜟⱨ□ⱬ♇♩ ⌐│⁸ ⅜ ∂≡™

╢↓≤╩ ∆⁹ │ ⌐ ∫≡™╢ t ⁸Bonferroni P<0.05/n n=6 ⁹ 
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11 ─

137

Cs �

╩ ╗ ─ ⁸ ─ ─ ⁸ ╩ ╗

─ cm⁸ ─ ─ cm 

─Ᵽ⁸│כ ╩ ∆⁹*│ ⌐ ⅜ ∂√↓≤╩ ⇔⁸n.s.│

⌐ ⅜ ∂⌂⅛∫√↓≤╩ ∆⁹ t ⁸P<0.05  

 

 ─

137

Cs ╩ ∆╢≤⁸2012 12 ─ ≤ cm ─ │⁸

≢ │⌂ↄ 12 ⁸

137

Cs ≤ ≤─ │ ™≤ ⅎ╠╣√ 13 ⁹╕√⁸

≤ cm ─

137

Cs ╩ ∆╢≤ ⌐ ⅜ ∂≡™⌂™ ⅜ ↄ

14 ⁸ ─

137

Cs ─ ↄ⅜ ┼ ⇔≡™╢≤ ⅎ╠╣√

)

⁹↓─ ⅛╠⁸

─ ─ 2012 12 ─ ⌐⅔™≡⁸

137

Cs ─ ⅜ ∂√↓≤╛ ⌐╟╡

137

Cs ─ ⅜ ⇔√↓≤│⁸ ─

137

Cs ⅜ ⌐ ⇔√↓≤⌐╟╢ ⅜ ™─

≢│⌂™⅛≤ ⅎ╠╣√⁹ 

↓╣╠⅛╠⁸

137

Cs ╛

137

Cs ⌐⅔™≡⁸ ─ ─ ─ ⌂ │

╠╣∏⁸ ─

137

Cs ─ ה │ ⅝ↄ⌂™╙─≤ ⅎ╠╣√⁹≈╕╡⁸

⌐⅔↑╢

137

Cs │⁸ ⌐≤≥╕╡╛∆™╙─≤ ⅎ╠╣√

)
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12 ─ ≤ cm ─

137

Cs ─  

╩ ╗ ─ ⁸ ─ ─  

─Ᵽ⁸│כ ╩ ∆⁹ ∂▪ꜟⱨ□ⱬ♇♩ ⌐│⁸ ⅜ ∂⌂⅛∫

√↓≤╩ ∆⁹ t ⁸Bonferroni P<0.05/n n=6  

 

 

13 ≤

137

Cs ─  

⁸ cm⁸ ╩ ╗ ┘ ─ ─∕╣∙╣ ⁸

⁸ ─

137

Cs ╩ⱪ꜡♇♩⇔≡™╢⁹ 

 

 

14 ─ ≤ cm ─ 

137

Cs  

╩ ╗ ─ ⁸ ─ ─  

─Ᵽ⁸│כ ╩ ∆⁹*│ ⌐ ⅜ ∂√↓≤╩ ⇔⁸n.s.│

⌐ ⅜ ∂⌂⅛∫√↓≤╩ ∆⁹ t ⁸P<0.05  

 

й ☿fi♃כ ⌐⅔↑╢ ─

137

Cs ─  

   

ⱪ꜡♇♩─ⱪ꜡♇♩─ⱪ꜡♇♩─ⱪ꜡♇♩─     

⌐ ∆╢ ☿fi♃כ ─ ┘ ╩
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≤⇔ ⁸∕╣∙╣₈ ₉⁸₈ ₉≤™℮⁹ 15⁸16⁸17⁸18 ⁸2

011 11 ⌐∕╣∙╣─ ⌐ 10 ×10 ─ ⱪ꜡♇♩╩ ⱪ꜡♇♩ ↑√ 1

9 ⁹    

  

�

�

�

15  ⸗♬♃ꜞfi◓ ╟╡  

☿fi♃כ  

 

1,000k >

100k - 1,000K

10k - 100k

֕ 10k

☿◦►ⱶ─ Bq/m

2

₡2012 5 31 ─ ⌐ ₢

™╦⅝  

16  

─ẽ│⁸ ─ ╩ ∆⁹ 

 

 

17  18  
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19 ⱪ꜡♇♩  

─ │∆═≡ 10 ⁹ ⌐⁸ ╙ ╕╣≡⅔╡⁸ ⁸ ⇔≡™⌂

™ⱪ꜡♇♩⅜№╢⁹Ẽ│ꜞ♃כ♩ꜝ♇ⱪ─ ╩ ⇔⁸ủ│ ╩ ∆⁹ 

�

    

 ─ⱪ꜡♇♩ ─ ⁸ ╩ ⇔√⁹╕√⁸ⱪ꜡♇♩ ─ n ⅛╠

/ha D=n/0.06 ╩ ⇔√⁹ 

ה ה─ ה─ ה─ ─     

2011 12 ⌐ × ─ ╩ⱪ♇ꜝ♩כ♃ꜞ─ ⱪ꜡♇♩ ⁸ ⌐

∏≈ ⇔√ 19⁸20 ⁹ ─ │ 2012 ⅛╠ ⇔√⅜⁸ ─

│ 2012 12 ─ ⌐ / ﬞ ⌐ ⇔√ ╩ ™√⁹ │⁸ ≤ ⌐

↑⇔⁸ ─ ⌐ ─ ⅜ ╕╣≡™╢ │⁸∕╣∙╣ ≤

─ ⌐ ↑√⁹ 

ה ה─ ה─ ה─ ─     

2012 ⁸ ⁸₈ ₉≤™℮⁹⁸11 12 ⁸₈12 ₉≤™℮⁹

─ ⁸ ⌐⅔™≡⁸ ⱪ꜡♇♩ ⁸ ⅛╠ ה ╩ ⇔√⁹

│⁸ ╩ 40cm×40cm ─ ≢⁸ │ ⌐ ╡

)

⁸20cm×20cm ─ ≢

⇔√ 21 ⁹ ⁸12 │⁸ ╩ 20cm×20cm ─ ≢⁸ ╩

( ) ⁸ɫ=110mm t=50mm ≢ ⇔√ 22 ⁹ │™∏╣─ ⌐⅔™

≡╙ cm ⌐ ⇔≡⅔╡⁸ │ 20cm ╕≢≤⇔√⁹ 

 

 ⱪ♇ꜝ♩כ♃ꜞ ⁸1220 22  21



���

�

137137137137

CsCsCsCs ─ ≤─ ≤─ ≤─ ≤

137137137137

CsCsCsCs ────     

⁸ ⁸ ─ │ ≢ ⇔⁸ │ mm ─ ⌐⅛↑⁸ ⁸ ╩

╡ ™√⁹™∏╣─ ╙ 105ϴ≢ 12 ⇔

⁸ )

⁸ ╩ ⇔√ ⁸U-8

⌐ ╘⁸●fiⱴ☻Ɑ◒♩ꜟⱷ♩ꜞכ ⌐╟╡

137

Cs ╩ ⇔√ ORTEC GEM40 ⁹

│⁸ ⁸ ⁸ ⁸ cmה 10cm ─ │ 1,000 ⁸ 1

0 15cm15ה 20cm ─ │ 1,800 ≤⇔√⁹√∞⇔⁸↓╣╠─ ≢

137

Cs ⅜

⌐ ⇔⌂™ ─℮∟⁸1,000 ≢ ⇔√ │ 800 ╩ ⇔⁸∕

─ ⁸™∏╣─ ⌐⅔™≡╙ ╩ ⅎ╢╕≢ 1,800 ↔≤ ╩ ⇔√⁹ 

⁸ ⁸ ⁸ ∕╣∙╣─ │⁸ ⌐⅔↑╢ ─

137

Cs ╩ ∆

╢√╘⁸ ─

137

Cs (Bq kg

-1

)× (kg) │ ⁸ ╙ ⇔√

( )─ ╩ ─ⱪ꜡♇♩ ≢ ⇔√⁹⌂⅔⁸

137

Cs │ ⌐

⇔√⁹╕√⁸ ─ │ ≢ t ╩ ∫√⁹ 

    

─ ╩ ∆╢√╘⌐⁸ 12 ─ ⁸ ◖ꜞⱷכ♃─ כ◘⌐

ⱬ▬ⱷכ♃─ ╩ ⇔⁸ ⌐ ™√ ≢ ⁸₈ ◖ꜞⱷ₉♃כ≤™

℮⁹ ╩ ⇔√ ◄Ⱡꜟ◑כ ɘ ◦fi♅꜠כ◦ꜛfi◘כⱬ▬ⱷכ♃ ▪꜡◌ⱷ

♦▫◌ꜟ( ) TCS-172B⁹ 23⁸24 ⁹ │⁸ ⱪ꜡♇♩⌐≈⅝ ™⁸ 30

≢ ∫√ 19 ⁹ ∑≡⁸ ≤⇔≡ ◖ꜞⱷכ♃⅛╠ ╩ ⇔√ ≢⁸

⅛╠ ─ ⁸₈ ₉≤™℮⁹ ╩ ⇔√⁹ ◖ꜞⱷ⁸♃כ

─ ≤╙ ─ ╩ 10 ≤⇔⁸ ⌐≈⅝ 10 ⌐ ⇔⁸∕─

╩ ─ ≤⇔√⁹ │⁸ ─ 30 ─ ≤⇔√⁹

⌂⅔⁸ ─ │ ≢ t ╩ ∫√⁹ 

 

 

 ≤  

    

 ─ ╩ ⌐ ∆⁹ ─ │☻◑─╖≢ ↕╣≡™√⁹

│◖♫ꜝ ≢№╡⁸∕─ ─ ╙ ≢ ↕╣≡™√⁹ 

23 ◖ꜞⱷכ♃⌐ ╩ ⇔

√  ♃כⱷ▬═כ◘─

24 ◖ꜞⱷכ♃  
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ה ⌐╟╢ ה─ ⌐╟╢ ה─ ⌐╟╢ ה─ ⌐╟╢ ─

137137137137

CsCsCsCs     

─ │⁸ ≢ 0.8ɡSv

-1

⁸ ≢ 0.9 ɡSv

-1

≢№∫√

25 ⁹ 

12 ⌐ ⇔√ ה ─

137

Cs │⁸ ⁸ ≢⁸∕╣∙╣ 3.9±1.

7 kBq m

-2

± │ ⁸ ⁸1.7±0.6 kBq m

-2

≢№╡⁸∕─╒≤╪≥⅜ 10

12 ⌐ ⇔√ 25 ⁹ ≢│☻◑─ ⁸ ≢│ ⌐╟╢

137

Cs ─

⅜ ⅛∫√ 26 ⁹ 

⁸ ≤╙ ─

137

Cs │⁸ ≤ ∆╢≤ ⌐ ⌐ ⇔⁸ ה

⌐╟∫≡ ↄ─

137

Cs⅜ ⇔√ ─12 ⌐⅔™≡╙⁸ ─

137

Cs │ ⇔⌂⅛∫√⁹

╕√⁸ ה 20cm ─

137

Cs ─ │⁸™∏╣─ ⌐⅔™≡╙⁸

⅜ ∂⌂⅛∫√⁹↕╠⌐⁸ ◖ꜞⱷכ♃╩ ⇔√ ╙⁸ ≤ 12 ─ ⌐

⅔™≡ ⅜ ∂⌂⅛∫√( 25)⁹ 

↓╣╠─↓≤⅛╠⁸ ה ≤≤╙⌐

137

Cs ⅜ ⇔≡⅔╡⁸ │ ⌐☻◑─

⌐╟∫≡⁸ │ ⌐ ⌐╟∫≡⁸ ⅜ ↕╣≡™╢≤ ⅎ╠╣√⁹⇔⅛

⇔⁸ ה ─

137

Cs │⁸ ה ─

137

Cs ≤ ∆╢≤ ⌐ ⌂ↄ⁸

ה ─

137

Cs │ ⌐╟╡⁸┌╠≈⅝⅜ ⅝™↓≤⅛╠⁸ ה ⌐╟╢

─

137

Cs ⁸≈╕╡ ה ─

137

Cs ─ ⁸╕√⁸ ─ ─

╩ ⅎ╢↓≤│≢⅝⌂⅛∫√⁹ 

 

⁸ ⁸ │ GPS ≢ ⇔√⁹± │⁸ ╩ ∆⁹ 
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137137137137

CsCsCsCs ────     

 ⌐⅔™≡⁸2012 ⌐│⁸

137

Cs ─ ↄ⅜ cm ⌐ ⇔≡™√⁹╕√⁸

─

137

Cs │ ≤ ∆╢≤ ⌐ ⇔√ ⁸ ה 20cm ─

1

37

Cs ≢ ─ ⅜ ⅝ↄ⌂⅛∫√↓≤│⁸ ≢ ═√≤⅔╡≢№╢ 25 ⁹∕↓

≢⁸ ─ ≢№╢ cm ─

137

Cs ⌐≈™≡⁸ ╩ ⌐ ∆╢≤

137

��
��


�����

����
��

�
�����

��

ה 25 ┘ ה ─

137

Cs ≤  

─Ᵽ⁸│כ ╩ ∆⁹*│⁸ ⌐ ⅜№╡⁸n.s.│ ⌐

⅜ ∂⌂⅛∫√↓≤╩ ∆ t ⁸Bonferroni P<0.05/n n=2 ⁹( )│⁸

┘ 20cm ─

137

Cs ─ ╩ ∆⁹ 
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26 2012 12 ─ ה

137

Cs  

─Ᵽ⁸│כ ╩ ∆⁹ 
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Cs │ 12 ⌐ ⌐ ⇔≡™√ 27 ⁹ 

 

 ↓╣╠─↓≤⅛╠⁸2012 ⌐⅔™≡⁸ ≈╕╡ ─

137

Cs ─ ↄ⅜⁸ ⌐

┼ ⇔≡⅔╡⁸ ⌐⅔™≡╙⁸ ─

137

Cs ⅜ ┼ ⇔≡™╢↓≤╩

⇔≡™╢≤ ⅎ╠╣√⁹  

 

к ╛ ─

137

Cs ─  

 ≤  

    

  │⁸и─ ≤ ∂ ≢ ⇔√⁹2013 ⌐ ─₈│ ₉⁸₈│

₉⁸₈™₉ ⌐⅔™≡⁸∕╣∙╣ ⌐ ∆╢☻◑⁸ⱥⱡ◐ ┘◖♫ꜝ╩

⇔√ 28⁸29 ⁹ ⇔√☻◑⁸ⱥⱡ◐ ┘◖♫ꜝ─ │∕╣∙╣ 19.8 ⁸12.1 ⁸

14.0 ⁸ │∕╣∙╣ 29.7cm⁸23.0cm⁸25.3cm ≢№∫√ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

28 ─  

─ẽ│⁸ ─ ╩ ∆⁹ 
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27 cm ─

137

Cs  

─Ᵽ⁸│כ ╩ ∆⁹*│⁸ ⌐ ⅜№╡⁸n.s.│ ⌐

⅜ ∂⌂⅛∫√↓≤╩ ∆ t ⁸Bonferroni P<0.05/n n=2 ⁹ 
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