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10- 1 10- 11 ⁸ ─ ↕│⁸ 1.5 ≤∆╢⁹ 

  ᵔ  

┘ ⌐╟╢ ┌™∂╪─ ⅜ ≤⌂╢ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ≤ ⇔≡ ∆╢⁹ 
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10- 2- 1- 2 ─  

1 ─  

 

  ᵑ ─  

   ▪ NO⁸ NO2 ⁸ NOx  

   ▬ SPM  

  ᵒ ─  

  ᵓ ─  

  ᵔ ─  

  ᵕ ⁸ ─ ה ─  

  ᵖ ─ ─  

  ᵗ ⇔√ ⌐ ╢  

 

  ᵑ ─  

   ▪  

─ ╩ ⌐⁸ ─ ─ ●☻ ─ ╩ ™╢⁹ 

   ▬  

─ │⁸  10- 5⌐ ∆≤⅔╡≤∆╢⁹ 

  ᵒ ─  

─ │⁸  10- 5⌐ ∆≤⅔╡≤∆╢⁹ 

 10- 5 ┘  

   ↕ 

   

 
₈ ─

JIS B 7953 ₉⌐  
 

1.5  

 
₈ ─

JIS B 7954 ₉⌐  
 
 

   
 

⁸  
₈ ₉⌐  

⌐╟╢  
 
 

 

  ᵓ ─  

─ ≤⇔≡⁸ ⌐⅔↑╢ ─ ╛ ⁸ ⁸

╩ ∆╢⁹ 
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─ ≤⇔≡⁸ ┘ ─ ╩ ∆╢⁹ 

│⁸ ⁸ ⁸Ᵽ☻⁸ ┘ ≤∆╢⁹ 

─ │⁸ ⌐⅔™≡⁸ ⌐ ⌐ 10 ╩

∆╢⁹ 

  ᵔ ─  

─ ┘ ⌐╟╡⁸ ╛ ─ ─ ╩ ∆╢⁹

●☻─ ⁸ ⌐ ╩ ╓∆ ─ ╛⁸ ─ ╩ ∆╢⁹ 

  ᵕ ⁸ ─ ה ─  

⁸ ─ ╛ ⌐╟╡⁸ ─ ╛

─ ≤⌂╢ ⁸ ─ ╩ ∆╢⁹ 

  ᵖ ─ ─  

┘ ⌐╟╡⁸ ┘ ⌐ ╢ ⌂ ─

╩ ∆╢⁹ 

  ᵗ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ⌐ ≠ↄ  

ה  

─⧵ה ⌂  

ה  

│⁸₈ ₉ 18  ╩

⌐⁸ ─ ⌐╟∫≡ ⅜ ∆╢ ─ ⅜

∆╢ ≤⇔⁸  10- 2⌐ ∆ ≤∆╢⁹ 

│⁸ ─ ╩♩כꜟ ⌐⁸ ─ ─ ╩ ⇔

√ ⌂ ≤⇔⁸  10- 2⌐ ∆≤⅔╡≤∆╢⁹ 

╕√⁸ ─ │⁸ ⌐⅔↑╢ ╩ ⌐ ≢⅝╢

≤⇔≡ ┘ ≤⇔⁸  10- 2⌐ ∆≤⅔╡≤∆╢⁹ 
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ה ה  

  ᵑ  

─ │⁸ ≤∆╢⁹ 

  ᵒ  

─ │⁸ ─ ⁸ ─ ⅜ ≢⅝╢╟℮⌐  10- 6⌐

∆≤⅔╡≤∆╢⁹ 

╕√⁸ ─ │⁸ ─ ⌂ ╩ ∆╢↓≤⅜≢⅝╢

┘ ─ 24 ≤∆╢⁹ 

 

 10- 6  

ה     

   
 

 
 / ×  

   
 

⁸  
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↓─ │⁸1:10,000₈ ₉ 25  ╩ ⇔√

╙─≢№╢⁹ 

 

 

0 100m 200m 400m 

 10- ה 2  

 

 

   

  

 ♩כꜟ

ה  
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2 ה ─  

 

  ᵑ  

─ ⌐ ℮ NO2 ⁸ SPM  

  ᵒ  

ⱪꜟכⱶ ┘Ɽⱨ ╩ ™√ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡⁸ ╩ ∆

╢⁹ 

⌐╟╡ ╠╣√ NOx ╩⁸ NO2 ⌐ ∆

╢ ⅜№╢⁹ ⌐№√∫≡⁸₈ 714  

─ 24 ₉ 25  

⌐ ↕╣≡™╢ ╩ ∆╢⁹⌂⅔⁸ ─ ↕│ 1.5 ≤∆╢⁹ 

  ᵓ ה  

│⁸ ≤ ≤∆╢⁹ │⁸ ≤ ─ ≤⇔⁸

⅛╠150 ╕≢─ ≤∆╢  10- 2 10- 2 ⁹ 

  ᵔ  

─ ⅜ ╙ ↄ⌂╢ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

⌐≈™≡│ ─ 98 ─ ⁸ ⌐≈™≡

│ ─ ╩⁸ ⌐ ≠ↄ │ ≤

⇔≡ ╩ ℮⁹ 
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10- 2- 1- 3 ─ ●☻  

1 ─  

 

  ᵑ ─  

   ▪ NO⁸ NO2 ⁸ NOx ⁸ 

SO2 ⁸ SPM⁸ PM2.5  

   ▬ HCl ⁸ Hg⁸♄▬○◐◦fi DXN  

  ᵒ ─  

   ▪ ⁸ ⁸ ⁸ ⁸ ⁸  

   ▬ ⁸ ⁸  

  ᵓ ─  

  ᵔ ⁸ ─ ה ─  

  ᵕ ─ ─  

  ᵖ ⇔√ ⌐ ╢  

 

  ᵑ ─  

   ▪  

─ ╩♃כ♦ ∆╢⁹ 

   ▬  

─ │⁸  10- 7⌐ ∆≤⅔╡≤∆╢⁹ 

 

 10- 7 ┘  

  

 ₈ ─ JIS B 7953 ₉⌐  

 ₈ ─ JIS B 7952 ₉⌐  

 ₈ ─ JIS B 7954 ₉⌐  

 ₈ ⌐╟╢ ─ ⌐ ╢ ⌐≈™≡₉⌐  

 
₈ 20₉ ─  

62  ⌐  

 
₈ ⱴ♬ꜙ▪ꜟ₉ 

11  ⌐  

♄▬○◐◦fi  ₈♄▬○◐◦fi ⌐ ╢ ⱴ♬ꜙ▪ꜟ₉ 20  ⌐  
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  ᵒ ─  

   ▪  

─ ╩♃כ♦ ∆╢⁹ 

   ▬  

─ │⁸  10- 8⌐ ∆≤⅔╡≤∆╢⁹ 

 

 10- 8 ┘  

   

 

⁸ ⁸ ⁸

⁸ ⁸

 

₈ ₉⌐  

⁸ 10.0  

⁸ 1.5  

  4.0  

1.5  

 ⁸ ⁸  
₈ ₉⌐ ⇔√  

⁸ ⁸ GPS♂fi♦  

 

  ᵓ ─  

─ ┘ ⌐╟╡⁸ ╛ ─ ─ ╩ ∆╢⁹

─ ⌐ ╩ ╓∆ ─ ╩ ∆╢⁹ 

  ᵔ ⁸ ─ ה ─  

₈10- 2- 1- 1 ┘ ─ ₉ 10- 10 ≤ ≤∆╢⁹ 

  ᵕ ─ ─  

┘ ⌐╟╡⁸ ⌐ ╢ ⌂ ─ ╩ ∆╢⁹

≤⇔≡│ ה ⁸ ≤⇔≡│ ╩ ≤∆╢⁹ 

  ᵖ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ⌐ ≠ↄ  

fi◦◐○▬♄ה ⌐ ≠ↄ ⁸  

ה  

ה ⌐ ≠ↄ  

─⧵ה ⌂  
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ה  

│⁸  10- 3⌐ ∆≤⅔╡ ╩ ⌐ km─ ≤∆╢⁹ 

│⁸ ↔≤⌐ ─≤⅔╡≤∆╢⁹ 

  ᵑ ─  

   ▪  

⌐ ╢ ≤⇔≡│⁸ ┘∕─ ⌐ ∆╢

─ ╩ ™╢⁹ ─ │  10- 9⁸ │  10- 3

⌐ ∆≤⅔╡≢№╢⁹ 

 

  ה

  ה

  ה

 

 10- 9 ─  

    

    

  

  

 

 

♄
▬
○
◐
◦
fi

 

 
 

 ủ  ủ     

 ủ ủ ủ ủ   ủ 

 ủ ủ ủ     
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   ▬  

─ ⌐№√∫≡│⁸ ⌐⅔↑╢ ┘

─ ─ ╩ ⇔⁸ ─ ⌂ ╩ ≢⅝╢╟℮⌐⁸ ⁸ ⁸

⁸ ─ ⌐ ↑╢↓≤≤∆╢⁹↓─╒⅛⁸ ⌐⅔™≡╙

╩ ℮⁹ ─ │  10- 10⌐ ∆≤⅔╡≢№╢⁹╕√⁸ │  10- 3⌐

∆≤⅔╡≢№╢⁹ 

 

 10- 10 ⌐⅔↑╢  

 

 

ה  
 

 
 

     

 ủ ủ ủ ủ ủ / ×  

 ủ ủ ủ ủ ủ / ×  

 ủ ủ ủ ủ ủ / ×  

 ủ     / ×  

 ủ ủ ủ ủ ủ / ×  

  ủ ủ ủ ủ ủ / ×  

♄▬○◐◦fi  ủ ủ ủ ủ ủ / ×  
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↓─ │⁸ ─ 1:50,000 ₈ ₉₈ ₉╩ ⇔⁸1 70,000─ ⌐

⇔√╙─≢№╢⁹ 

 

 

 
0 700m 1km 2km 

  

  

 

 

 

 

 1km 

 2km 

 3km 

 4km 

 5km 
 6km 

 10- 3  
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  ᵒ ─  

   ▪  

─℮∟⁸ ≤ ─ ⅜ ⇔≡™╢≤ ⅎ╠

╣╢ ─ ╩♃כ♦ ∆╢⁹ 

   ▬  

┘ ─ ╩⁸ ⌐⅔™≡ ∆╢⁹╕√⁸

─ ⌐⅔™≡╙ ⁸ ╩ ∆╢⁹

─ │⁸  10- 11⌐ ∆≤⅔╡≢№╢⁹ 

 

 10- 11 ⌐⅔↑╢  

 

 

ה   
 

 
 

  

 
⁸ ⁸ ⁸ ⁸ 
⁸  

ủ   

 
⁸  

 ủ / ×  

 ủ  / ×  

 

ה ה  

  ᵑ  

─ │⁸ ≤∆╢⁹ 

  ᵒ  

─ │⁸  10- 10 ┘  10- 11⌐ ⇔√≤⅔╡≤∆╢⁹ 
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2 ה ─  

 

  ᵑ  

│⁸  10- 12 ⌐ ∆≤⅔╡≤⇔⁸ ─ ≤

≤⌂╢ ─ ╩ ℮⁹ ┘♄▬○◐◦fi ⌐≈™≡│ ─

≤⌂╢ ⅜ ≢ ╘╠╣≡™╢√╘ ╩ ℮⁹

⌐≈™≡│⁸ ⅜ ≢№╢√╘ ╩ ℮⁹ 

 10- 12  

 

 

 

 

 

  

 

 
  

 

 
ủ ủ ủ  ủ ủ 

 

 
ủ ủ ủ ủ   

 

  ᵒ  

   ▪  

   ▪  

⸗♦ꜟ │ ⌐ ⱪꜟכⱶ ⁸ ⌐ Ɽⱨ ⌐╟

╢ ╩ ℮⁹ Ɽꜝⱷכ♃│Ɽ☻◐ꜟה◑ⱨ◊כ♪ ⌐╟╢⁹ 

   ▬ ─  

│ CONCAWE◖fi◔▬► ╩⁸ │ Briggs Ⱪꜞ♇◓☻ ╩ ™

╢⁹ 

   ►  

●☻─ │⁸ ∆╢ ⌐ ≠⅝ ∆╢⁹╕√⁸ ↕│⁸

130 ≤∆╢⁹ 

   ◄  

⌐╟╡ ╠╣√ ─ ─ ╩ ™╢⁹

╕√⁸ ─ ⌐№√∫≡│⁸ ╩ ⌐∆╢ ⱬ◐ ⌐╟

╢ ⁹ 

   ○ ∕─ ─  

 ─  

─ ⌐№√∫≡│⁸ ⁸ ⁸ ⁸ ⁸
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⌐ ⇔√ ↔≤⌐ ╩ ⇔⁸ ↔≤─

╩ ⇔≡ ╩ ℮⁹ 

 Ᵽ♇◒◓ꜝ►fi♪ ─  

Ᵽ♇◒◓ꜝ►fi♪ ⌐≈™≡│⁸ ⌐╟╡ √ ╩ ™╢⁹ 

 ┼─  

⌐╟╡ ╠╣√ NOx ╩⁸ NO2

⌐ ∆╢ ⅜№╢⁹∕─ ≤⇔≡│ ⸗♦ꜟз╩ ∆╢⁹ 

 ─ 98 │ ─ ┼─  

⌐╟╡ ╠╣╢─│ ≢№╢√╘⁸ ⁸

┘ ⌐≈™≡│ ─ ≤ ∆╢

√╘⌐⁸ ─ 98 │ ─ ┼ ∆╢ ⅜№╢⁹

∕─ ≤⇔≡│⁸ ─ ⌐⅔↑╢ ─ כ♦

♃╩ ™≡⁸ ≤ ─ 98 │ ─ ─

╩ ⌐ ╘╢ ≤∆╢⁹ 

─ ╩ ⇔≡⁸  10- 13⌐ ∆⁹ 

 

 10- 13 ─  

      

 
NO2ה ─ 98  
SO2⁸SPMה ─  
fi◦◐○▬♄ה ⁸  

⸗♦ꜟ 
ⱪꜟכⱶ  
Ɽⱨ  

Ɽꜝⱷכ♃ Ɽ☻◐ꜟה◑ⱨ◊כ♪  

 
CONCAWE◖fi◔▬►  
Briggs Ⱪꜞ♇◓☻  

 
∆╢ ⌐ ≠⅝  
↕ 130  

 
⁸ ⁸  

≢ ⇔√ ─ ⌐╟
╢⁹ 

Ᵽ♇◒◓ꜝ►fi♪  ⌐╟╡ √ ≤∆╢⁹ 
┼─  ⸗♦ꜟз 
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   ▬  

   ▪ ─  

●☻⌐╟╡ ┼─ ─ ⅜ ↕╣╢ ╩ ⇔≡⁸

─ ╩ ℮⁹ ┘ ⌐ ≠⅝⁸ ─ ≈─ ╩

≤∆╢⁹ ⅜ ↕╣╢ ─ │⁸  10- 4⌐ ∆≤⅔╡≢№╢⁹ 

  ה

  ה

  ה

ꜙ◦♇◊►fi►♄╢╟⌐ ה  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 10- 4 ⅜ ↕╣╢ ─  

 

  

  

ừ  

⁸ ⌐ ═≡ ⅜ ≢⁸
─ ⅜ ⅝ↄ⌂╢ ╩ ∆╢⁹ 

 

 
He 

Ho 

─ ↕ 

ừ  

─ ─ ╩ ⌐⁸ ┼─ ⅜ →╠

╣⁸ ┼ ⇔≡ↄ╢ ╩ ∆╢⁹ 

 

 

 

∆
╢

↕ 

ừ  
⅜ ─ ≤≤╙⌐ ⇔⁸ ⌂ ⌐ ╕

∫≡™√ ⅜ ⌐ ⇔≡ ┼ ∆╢ ╩ ∆╢⁹  

 

 

 

 

 

ừ ⌐╟╢♄►fi►◊♇◦ꜙ  

⅜ ™ ⌐⁸ ─ ⌐╟╢ ⅜≢⅝∏⁸

─ ⌐ ⅝ ╕╣╢╟℮⌐ ┼

∆╢ ╩ ∆╢⁹ 



10- 27 

   ▬  

⸗♦ꜟ│⁸ ─╒⅛⁸₈

ⱴ♬ꜙ▪ꜟ ₉ 12 12  ☿fi♃כ ⁸₈↔╖

▪☿☻ⱷfi♩ⱴ♬ꜙ▪ꜟ₉ 61  ⁸₈

₉ 18  ∕─ ⌐ ≠™≡⁸∕

╣∙╣─ ↔≤⌐ ⌂⸗♦ꜟ╩ ∆╢⁹ 

   ► ─  

┘ ─ ─ │⁸₈▪

▬ ─ ₉≤ ≤∆╢⁹ 

│⁸₈▪ ▬ ─ ₉≤ ≤

⇔⁸ │⁸ ⅜ ⌐╟╡ ∆╢ ≤⇔≡ ⌐ ⇔

ↄ⌂╢ ≤∆╢⁹ 

⌐╟╢♄►fi►◊♇◦ꜙ │⁸ ●☻ ╩ ∑∏⁸ │

─ ↕≤∆╢⁹ 

   ◄  

●☻─ │⁸ ∆╢ ⌐ ≠⅝ ∆╢⁹╕√⁸ ↕│⁸

130 ≤∆╢⁹ 

   ○  

─ ╩ ⌐⇔⁸╕√⁸ ↕╣╢ ⁸ ⁸

⁸ ⌂≥ ╩ ₁ ⇔⁸ ⅜ ≤⌂╢ ⌐≈™≡ ∆╢⁹ 

   ◌ ∕─ ─  

 Ᵽ♇◒◓ꜝ►fi♪ ─  

Ᵽ♇◒◓ꜝ►fi♪ ⌐≈™≡│⁸ ─

─ ⌐⅔↑╢⁸ ⅜ ─☻כ◔ ─

─≤⅝─ ─ ≤∆╢⁹ 

 ⅛╠ ┼─  

┼─ ⅜ ⅝ↄ⌂╢ ≤⇔⁸ │∆═≡ ⌐ ∆

╢╙─≤∆╢⁹ 

─ ╩ ⇔≡⁸  10- 14⌐ ∆⁹ 
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 10- 14 ─  

       

─  

ה  

ה  

ה  

ꜙ◦♇◊►fi►♄ה  

  

 

⸗♦ꜟ  

 
ⱪꜟכⱶ ╩ ™╢⁹ 

─ ─ ≢ ∆╢⁹ 

 

ⱪꜟכⱶ ╩ ≤⇔⁸ ⌐ ⅜

∆╢ ╩ ≤⇔≡⁸ ─

≤ ─ ≢ ─ ⅜ ╡ ↕╣╢

≤ ∆╢ ⌐╟╢⁹ 

 

₈↔╖ ▪☿☻ⱷfi♩ⱴ♬ꜙ▪

ꜟ₉ ⌐ ↕╣╢ ⸗♦ꜟ ◌

ꜟ♦⸗כ♃Ɑfiכ ╩ ™╢⁹ 

⌐╟╢ 

♄►fi►◊♇◦ꜙ  

ⱪꜟכⱶ ╩ ™╢⁹ ─ / ─

─ ⌐⅔™≡⁸ ─ ⌐╟╢ ⅜

≢⅝∏⁸ ─ ⌐ ⅝ ╕╣╢╟

℮⌐ ┼ ∆╢ ╩ ∆╢⁹ 

 ⌐ ™╢ ╩ ≤∆╢⁹ 

 ∆╢ ⌐ ≠⅝ ↕ 130  

 ≤⌂╢  

∕─ ─ 

 

Ᵽ♇◒◓ꜝ►fi♪ ─ ⁸╠⅛♃כ♦

─☻כ◔ ─ ─≤⅝─ ─

╩ ™╢⁹ 

⅛╠ ┼─ │∆═≡

⌐ ∆╢╙─≤∆╢⁹ 

 

  ᵓ ה  

│⁸ ≤ ≤∆╢  10- 3 10- 2 ⁹ ─ ⌂

╛ ⌐⅔↑╢ ╩ ∆╢⁹ 

─ ↕│ 1.5 ≤∆╢⁹ 

  ᵔ  

↔╖ ⅜ ─ ≤⌂∫√ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 
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  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

   ▪ ─  

⌐≈™≡│ ─ 98 ⁸ ⁸ ⌐≈

™≡│ ─ ⁸ ┘♄▬○◐◦fi ⌐≈™≡│ ─

╩ ⁸ ≤ ⇔≡ ╩ ℮⁹⌂⅔⁸ ─

│⁸  10- 15⌐ ∆≤⅔╡≢№╢⁹ 

 

 10- 15  

     

 0.04ppm ה   

 0.04ppm ה   

 0.10mg/ 3 ה   

 0.04ɡgHg/ 3  

─ ⌐╟╢ ꜞ☻
◒─ ╩ ╢√╘─ ≤⌂╢

15 ה 
 

♄▬○◐◦fi  0.6pg- TEQ/ 3 ה   

 

   ▬ ─  

⁸ ⁸ ⁸ ─

╩ ≤ ⇔≡ ╩ ℮⁹⌂⅔⁸ ─ │⁸  10- 16

⌐ ∆≤⅔╡≢№╢⁹ 

 

 10- 16  

     

 0.1 0.2ppm  
─ ─ ⌐ ╢

⌐≈™≡ 
53   

 0.1ppm ה   

 0.20mg/ 3 ה   

 0.02ppm  
 

52  136  
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10- 2- 1- 4 ─  

1 ─  

 

  ᵑ ─  

   ▪ NO⁸ NO2 ⁸ NOx  

   ▬ SPM  

  ᵒ ─  

  ᵓ ─  

  ᵔ ─  

  ᵕ ⁸ ─ ה ─  

  ᵖ ─ ─  

  ᵗ ⇔√ ⌐ ╢  

 

₈10- 2- 1- 2 ─ ₉ 10- 13⁸14 ≤ ≤∆╢⁹ 

ה  

│⁸₈ ₉ 18  ╩

⌐⁸↔╖ ─ ⌐╟∫≡ ⅜ ∆╢ ─ ⅜

∆╢ ≤⇔⁸  10- 2 10- 2 ⌐ ⇔√ ≤∆╢⁹ 

│⁸↔╖ ─ ╩♩כꜟ ⌐⁸ ─ ─ ╩

⇔√ ⌂ ≤⇔⁸  10- 2 10- 2 ⌐ ⇔√≤⅔╡≤∆╢⁹ 

╕√⁸ ─ │⁸ ⌐⅔↑╢ ╩ ⌐ ≢⅝╢

≤⇔≡ ┘ ≤⇔⁸  10- 2 10- 2 ⌐ ⇔√≤⅔╡≤∆╢⁹ 

ה ה  

₈10- 2- 1- 2 ─ ₉ 10- 15 ≤ ≤∆╢⁹ 
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2 ה ─  

 

  ᵑ  

─ ⌐ ℮ NO2 ⁸ SPM  

  ᵒ  

₈10- 2- 1- 2 ─ ₉ 10- 17 ≤ ≤∆╢⁹ 

  ᵓ ה  

│⁸ ≤ ≤∆╢⁹ │⁸ ≤ ─ ≤⇔⁸

⅛╠150 ╕≢─ ≤∆╢  10- 2 10- 2 ⁹ 

  ᵔ  

↔╖ ⅜ ─ ⌐⌂∫√ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

⌐≈™≡│ ─ 98 ⁸ ⌐≈™≡│

─ ─ ╩⁸ │ ≤ ⇔≡ ╩ ℮⁹ 
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10- 2- 2   

     ─ ┘ ─ ●☻  

1 ─  

 

  ᵑ ─  

─ │⁸ ─≤⅔╡ ≤⇔⁸ ─ │  10- 17 ⌐ ∆≤

⅔╡≤∆╢⁹ 

   ▪ ⌐ ╘╢ 22 ─  

   ▬  

 

 10- 17 ─  

 

 

▪fi⸗♬▪ ▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪ 

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi ▬♁Ⱪ♃ⱡכꜟ 

 ◄♅ꜟ 

ⱷ♅ꜟ ⱷ♅ꜟ▬♁Ⱪ♅ꜟ◔♩fi 

ⱷ♅ꜟ ♩ꜟ◄fi 

♩ꜞⱷ♅ꜟ▪Ⱶfi ☻♅꜠fi 

▪☿♩▪ꜟ♦ⱥ♪ ◐◦꜠fi 

ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪ ⱪ꜡Ⱨ○fi  

ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪ ⱡꜟⱴꜟ  

▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪ ⱡꜟⱴꜟ  

ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪ ▬♁  

 

 

  ᵒ ─  

  ᵓ ─  

  ᵔ ⁸ ─ ה ─  

  ᵕ ─ ─  

  ᵖ ⇔√ ⌐ ╢  
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  ᵑ ─  

⌐≈™≡│⁸₈ ─ ─ ₉ 47  

⌐╟╢╙─≤⇔⁸ ⌐≈™≡│₈ ┘

─ ─ ₉  63 ⌐ ↕╣╢

⌐╟╢╙─≤∆╢⁹ ⌐│ ⌐⅔™≡ ⁸ ┘ ╩ ∆╢⁹ 

  ᵒ ─  

₈10- 2- 1- 3 ─ ●☻ ₉ 10- 19 ≤ ≤∆╢⁹ 

  ᵓ ─  

⁸ ─ ┘ ⌐╟╡ ∆╢⁹ 

  ᵔ ⁸ ─ ה ─  

⁸ ─ ┘ ⌐╟╡⁸ ─ ╩ ∆

╢⁹ ≤⌂╢ ⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ⌐╟╢

─ ⌐ ≠™≡ ─ ╩№≡│╘╢ ╩ ∆╢⁹ 

  ᵕ ─ ─  

┘ ⌐╟╡⁸ ⌐ ╢ ⌂ ה ─ ╩

∆╢⁹ 

  ᵖ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ┘ ⌐ ≠ↄ  

─⧵ה ⌂  

ה  

│⁸₈10- 2- 1- 3 ─ ●☻ ₉ 10- 20 ≤ ≤∆╢⁹

│⁸ ⌐ ∆≤⅔╡≢№╢⁹ 

  ᵑ ─  

─ ─ ≤⇔≡⁸  10- 5⌐ ∆≤⅔╡⁸

⁸ ┘ ╡─ ─ ≤∆╢⁹ 

  ᵒ ─  

₈10- 2- 1- 3 ─ ●☻ ₉ 10- 23 ≤ ≤∆╢⁹ 



10- 34 

ה ה  

⌐ ─ ⌐╟╡ ⅜ ⇔╛∆™≤↕╣╢ ⌐ ╩ ∆╢⁹ 



10- 35 

 10- 5  
 
 

 

0 25m 50m 100m 

 

 

 

   

 

 

↓─ │⁸1 2,500₈ 20- 22⁸20- 23⁸21- 22⁸21- 23 ₉

21  ╩ ⇔√╙─≢№╢⁹ 

 

│ ─ ╩ ≤⇔⁸ ─ ─ ⌐ ∂

≡ ⁸ ┘ ≤⌂╢ ╩ ∆╢⁹  
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2 ה ─  

 

  ᵑ  

   ▪ ─ ⌐╟╢  

↔╖ ⌐ ה ↕╣╢ ⅛╠│⁸ ₁─ ─ ⅜ ⅎ╠╣

╢√╘⁸ ┘ ╩ ⌐ ∆╢⁹ 

   ▬ ─ ●☻ ⌐╟╢  

●☻⌐≈™≡│⁸ ⌐⅔™≡ 850ϴ ─ ≢ ∆╢↓≤⅛╠

│ ה ↕╣╢⅜⁸∕─ ─ ●☻ ⌐⅔™≡ ─√╘⌐▪fi⸗♬▪

╩ ∆╢↓≤⅛╠⁸ ─▪fi⸗♬▪⅜ ⇔⁸ ●☻≤⇔≡ ↕╣╢

⅜№╢√╘⁸ ─▪fi⸗♬▪ ┘ ╩ ⌐

∆╢⁹ 

  ᵒ  

   ▪ ─ ⌐╟╢  

─ ┘ ─ ╩ ⇔⁸ ⌐ ╩ ℮⁹ 

   ▬ ↔╖ ─ ●☻ ⌐╟╢  

─ ⌐ ≠™≡⁸ ─ ╩ ∆╢⁹⌂⅔⁸ ⌐≈™≡

─ ≤⇔√ ⌐≈™≡╙ ╩ ℮⁹ 

  ᵓ ה  

│⁸ ≤ ≤∆╢ 10- 33 ⁹ │⁸ ─

⌐╟╢ ⌐≈™≡│ ≤⇔⁸ ─ ●☻ ⌐╟╢ ⌐≈™≡│

≤⌂╢ ≤∆╢⁹ 

  ᵔ  

↔╖ ⅜ ─ ≤⌂∫√ ≤∆╢⁹ 

 

  ᵑ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛╩ ∆

╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 
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  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ┘ ⌐ ≠ↄ ┘ ─

≤ ⇔≡ ∆╢⁹ 
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10- 2- 3   

     

10- 2- 3- 1 ┘ ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ⁸ ─ ה ─  

  ᵔ ─ ─  

  ᵕ ⇔√ ⌐ ╢  

 

  ᵑ ─  

₈ ⌐ ╢ ─ ⱴ♬ꜙ▪ꜟ₉ 27 10  ⌐ ≠⅝⁸

꜠ⱬꜟ LAeq ⁸ ꜠ⱬꜟ LA5⁸LA50⁸LA95 ─ ╩ ∆╢⁹ ─

↕│ 1.2 ≤∆╢⁹ 

  ᵒ ─  

⁸ ─ ┘ ⌐╟╡ ∆╢⁹ 

  ᵓ ⁸ ─ ה ─  

⁸ ─ ┘ ⌐╟╡⁸ ─ ╩ ∆

╢⁹ ≤⌂╢ ⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ⌐╟╢

─ ⌐ ≠™≡ ─ ╩№≡│╘╢ ╩ ∆╢⁹ 

  ᵔ ─ ─  

┘ ⌐╟╡⁸ ⌐ ╢ ⌂ ה ⁸

─ ╩ ∆╢⁹ 

  ᵕ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ┘ ⌐ ≠ↄ  

─⧵ה ⌂  
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ה  

│⁸  10- 6⌐ ∆≤⅔╡⁸₈ ₉( 18

 )╩ ⌐⁸ ─ ╩ ⇔≡ ⅛╠ ⌡ 100

≤∆╢⁹ 

│⁸  10- 6⌐ ∆≤⅔╡ ─ ≤∆╢⁹ 

ה ה  

─ ─ ⅜ ↕™≤ ⅎ╠╣╢↓≤⅛╠⁸ ⌂ ─ ╩

∆╢↓≤⅜≢⅝╢ ┘ ─ 24 ⌐ ∆╢⁹ 
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ה  

 

↓─ │⁸1:2,500₈ 20- 22⁸20- 23⁸21- 22⁸21- 23 ₉ 21  

╩ ⇔⁸1 3,000 ─ ⌐ ⇔√╙─≢№╢⁹ 

100  

 10- ה 6 ⁸  

100  

100  

100  

 

 
0 30m 60m 100m 

A 

B 

C D 

A⁸B│ ≢№╡⁸ ╩ ∆╢ ⌂ ⅜⌂™√╘⁸

╩ ⌐ ∆╢⁹  
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2 ה ─  

 

  ᵑ  

┘ ─ ⌐ ℮ ꜠ⱬꜟ LA5  

  ᵒ  

⌐ ≠™≡⁸ ∆╢ ─ ⁸ ⁸ ⁸ ╩ ╠⅛⌐

⇔⁸ ─ ⌐╟╡ ∆╢⁹ 

  ᵓ ה  

│⁸ ≤ ≤∆╢  10- 6 10- 40 ⁹ │⁸

≤⇔√ ⅛╠ ⌡ 100 ─ ⌐⅔™≡⁸ ⌂ ꜠ⱬꜟ─ ╩

∆╢≤≤╙⌐⁸ ┘ ─ ≤∆╢⁹ ─ ↕│ 1.2 ≤

∆╢⁹ 

  ᵔ  

┘ ─ ⌐╟╢ ─ ⅜ ≤⌂╢ ⌂ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ┘ ⌐ ≠ↄ ≤ ⇔≡ ∆

╢⁹ 
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10- 2- 3- 2 ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ─  

  ᵔ ⁸ ─ ה ─  

  ᵕ ─ ─  

  ᵖ ⇔√ ⌐ ╢  

 

  ᵑ ─  

₈ ⌐ ╢ ─ ⱴ♬ꜙ▪ꜟ₉ 27 10  ⌐ ≠⅝⁸

꜠ⱬꜟ LAeq ┘ ꜠ⱬꜟ LA5⁸LA50⁸LA95 ─ ╩ ∆╢⁹

─ ↕│⁸ 1.2 ≤∆╢⁹ 

  ᵒ ─  

─ ≤⇔≡⁸ ⌐⅔↑╢ ─ ╛ ⁸ ⁸

╩ ∆╢⁹ 

─ ≤⇔≡⁸ ┘ ─ ╩ ∆╢⁹ 

│⁸ ⁸ ⁸Ᵽ☻⁸ ┘ ≤∆╢⁹ 

─ │⁸ ⌐⅔™≡⁸ ⌐ ⌐ 10 ╩

∆╢⁹ 

  ᵓ ─  

⁸ ─ ┘ ⌐╟╡ ∆╢⁹ 

  ᵔ ⁸ ─ ⁸ ─  

⁸ ─ ┘ ⌐╟╡⁸ ─ ╩ ∆

╢⁹ ≤⌂╢ ⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ⌐╟╢

─ ⌐ ≠™≡ ─ ╩№≡│╘╢ ╩ ∆╢⁹ 
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  ᵕ ─ ─  

┘ ⌐╟╡⁸ ⌐ ╢ ⌂ ה ⁸

─ ╩ ∆╢⁹ 

  ᵖ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ⌐ ≠ↄ  

ה  

─⧵ה ⌂  

ה  

│⁸₈ ₉( 18  )╩

⌐⁸ ─ ⌐╟∫≡ ⅜ ∆╢ ─ ⅜ ∆

╢ ≤⇔⁸  10- 7⌐ ∆≤⅔╡≤∆╢⁹ 

─ │⁸ ─ ╩♩כꜟ ⌐⁸ ─ ─ ╩

⇔√ ⌂ ─ ≤⇔⁸  10- 7⌐ ∆≤⅔╡≤∆╢⁹ 

─ │⁸ ⌐⅔↑╢ ╩ ⌐ ≢⅝╢ ≤⇔

≡⁸ ┘ ≤⇔⁸  10- 7⌐ ∆≤⅔╡≤∆╢⁹ 

ה ה  

─ ╩ ⇔⁸ ─ ⌂ ─ ╩ ∆╢↓≤⅜≢

⅝╢ ┘ ─ 16 22 ≤∆╢⁹ │ 24 ⁸

│ 16 ─ ╩⁸ ⌐ ⌐ 10 ╩ ∆╢⁹ 
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 10- ה 7 ⁸  

   

  

 ♩כꜟ

ה  

 

↓─ │⁸1:10,000₈ No.2₉ 25  ╩

⇔√╙─≢№╢⁹ 

 

 

0 100m 200m 400m 
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2 ה ─  

 

  ᵑ  

─ ⌐ ℮ ꜠ⱬꜟ LAeq  

  ᵒ  

( ) ─₈ASJ RTN- Model 2013₉╩ ™≡ ℮⁹ 

  ᵓ ה  

ה │⁸ ה ≤ ≤∆╢  10- 7 10- 44 ⁹ 

  ᵔ  

─ ⅜ ≤⌂╢ Ⱨכ◒ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ⌐ ≠ↄ ⁸ ≤ ⇔≡ ∆╢⁹ 
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10- 2- 3- 3 ─ ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ⁸ ─ ה ─  

  ᵔ ─ ─  

  ᵕ ⇔√ ⌐ ╢  

 

  ᵑ ─  

₈10- 2- 3- 1 ┘ ─ ₉ 10- 38 ≤ ≤∆╢⁹ 

  ᵒ ─  

₈10- 2- 3- 1 ┘ ─ ₉ 10- 38 ≤ ≤∆╢⁹ 

  ᵓ ⁸ ─ ה ─  

₈10- 2- 3- 1 ┘ ─ ₉ 10- 38 ≤ ≤∆╢⁹ 

  ᵔ ─ ─  

₈10- 2- 3- 1 ┘ ─ ₉ 10- 38 ≤ ≤∆╢⁹ 

  ᵕ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ┘ ⌐ ≠ↄ  

─⧵ה ⌂  

ה  

₈10- 2- 3- 1 ┘ ─ ₉  10- 6 10- 40 ≤ ≤∆╢⁹ 

ה ה  

₈10- 2- 3- 1 ┘ ─ ₉ 10- 39 ≤ ≤∆╢⁹ 
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2 ה ─  

 

  ᵑ  

─ ─ ⌐ ℮ ꜠ⱬꜟ LA5  

  ᵒ  

↔╖ ⌐ ∆╢ ≤⌂╢ ─ ⁸ ⁸ ╩ ╠⅛⌐⇔⁸ ─

⌐╟╡ ∆╢⁹ 

  ᵓ ה  

│⁸ ≤ ≤∆╢  10- 6 10- 40 ⁹ │⁸

≤⇔√ ⅛╠ ⌡ 100 ─ ⌐⅔™≡⁸ ⌂ ꜠ⱬꜟ─ ╩

∆╢≤≤╙⌐⁸ ┘ ─ ≤∆╢⁹ ─ ↕│ 1.2 ≤

∆╢⁹ 

  ᵔ  

↔╖ ⅜ ─ ≤⌂∫√ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ┘ ⌐ ≠ↄ ┘ ─

≤ ⇔≡ ∆╢⁹ 
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10- 2- 3- 4 ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ─  

  ᵔ ⁸ ─ ה ─  

  ᵕ ─ ─  

  ᵖ ⇔√ ⌐ ╢  

 

₈10- 2- 3- 2 ─ ₉ 10- 42⁸43 ≤ ≤∆╢⁹ 

ה  

│⁸₈ ₉ 18  ╩

⌐⁸↔╖ ─ ⌐╟∫≡ ⅜ ∆╢ ─ ⅜

∆╢ ≤⇔⁸  10- 7 10- 44 ⌐ ⇔√ ≤∆╢⁹ 

│⁸↔╖ ─ ╩♩כꜟ ⌐⁸ ─ ─ ╩

⇔√ ⌂ ≤⇔⁸  10- 7 10- 44 ⌐ ⇔√≤⅔╡≤∆╢⁹ 

╕√⁸ ─ │⁸ ⌐⅔↑╢ ╩ ⌐ ≢⅝╢

≤⇔≡ ┘ ≤⇔⁸  10- 7 10- 44 ⌐ ⇔√≤⅔╡≤∆╢⁹ 

ה ה  

₈10- 2- 3- 2 ─ ₉ 10- 43 ≤ ≤∆╢⁹ 
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2 ה ─  

 

  ᵑ  

─ ⌐ ℮ ꜠ⱬꜟ LAeq  

  ᵒ  

( ) ─₈ASJ RTN- Model 2013₉╩ ™≡ ℮⁹ 

  ᵓ ה  

ה │⁸ ה ≤ ≤∆╢  10- 7 10- 44 ⁹ 

  ᵔ  

↔╖ ⅜ ─ ≤⌂∫√ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ⌐ ≠ↄ ⁸ ≤ ⇔≡ ∆╢⁹ 
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10- 2- 4   

     

10- 2- 4- 1 ┘ ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ⁸ ─ ה ─  

  ᵔ ─ ─  

  ᵕ ⇔√ ⌐ ╢  

 

  ᵑ ─  

₈ ꜠ⱬꜟ JIS Z 8735 ₉ ⌐ ≠⅝⁸ ꜠ⱬꜟ L10⁸L50⁸L90 ─

╩ ∆╢⁹ 

  ᵒ ─  

─Ⱳכꜞfi◓ ─ ╩ ⇔⁸ ⁸ ─ ⁸ ─

⌐≈™≡ ∆╢⁹ 

  ᵓ ⁸ ─ ה ─  

⁸ ─ ┘ ⌐╟╡⁸ ─ ╩ ∆

╢⁹ ≤⌂╢ ⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ⌐╟╢

─ ⌐ ≠™≡ ─ ╩№≡│╘╢ ╩ ∆╢⁹ 

  ᵔ ─ ─  

┘ ⌐╟╡⁸ ⌐ ╢ ⌂ ה ⁸

─ ╩ ∆╢⁹ 

  ᵕ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ┘ ⌐ ≠ↄ  

─⧵ה ⌂  

ה  

₈10- 2- 3- 1 ┘ ─ ₉  10- 6 10- 40 ≤ ≤∆╢⁹ 
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ה ה  

─ ─ ⅜ ↕™≤ ⅎ╠╣╢↓≤⅛╠⁸ ⌂ ─ ╩

∆╢↓≤⅜≢⅝╢ ┘ ─ 24 ⌐ ∆╢⁹ 

 

2 ה ─  

 

  ᵑ  

┘ ─ ⌐ ℮ ꜠ⱬꜟ L10  

  ᵒ  

⌐ ≠™≡⁸ ∆╢ ─ ⁸ ⁸ ⁸ ╩ ╠⅛⌐

⇔⁸ ─ ⌐╟╡ ∆╢⁹ 

  ᵓ ה  

│⁸ ≤ ≤∆╢  10- 6 10- 40 ⁹ │⁸

≤⇔√ ⅛╠ ⌡ 100 ─ ⌐⅔™≡⁸ ⌂ ꜠ⱬꜟ─ ╩

∆╢≤≤╙⌐⁸ ┘ ─ ≤∆╢⁹ 

  ᵔ  

┘ ⌐╟╢ ─ ⅜ ≤⌂╢ ⌂ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ┘ ⌐ ≠ↄ ≤ ⇔≡ ∆

╢⁹ 
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10- 2- 4- 2 ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ─  

  ᵔ ⁸ ─ ה ─  

  ᵕ ─ ─  

  ᵖ ⇔√ ⌐ ╢  

 

  ᵑ ─  

₈ ꜠ⱬꜟ (JIS Z 8735) ₉ ⌐ ≠⅝⁸ ꜠ⱬꜟ L10⁸L50⁸L90 ─

╩ ∆╢⁹╕√⁸ 10 ⌐╟╢ ╩ ∆╢⁹ 

  ᵒ ─  

─ ≤⇔≡⁸ ⌐⅔↑╢ ─ ╛ ⁸ ⁸

╩ ∆╢⁹ 

─ ≤⇔≡⁸ ┘ ─ ╩ ∆╢⁹ 

  ᵓ ─  

─Ⱳכꜞfi◓ ─ ╩ ⇔⁸ ⁸ ─ ⁸ ─

⌐≈™≡ ∆╢⁹ 

  ᵔ ⁸ ─ ⁸ ─  

⁸ ─ ┘ ⌐╟╡⁸ ─ ╩ ∆

╢⁹ ≤⌂╢ ⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ⌐╟╢

─ ⌐ ≠™≡ ─ ╩№≡│╘╢ ╩ ∆╢⁹ 

  ᵕ ─ ─  

┘ ⌐╟╡⁸ ⌐ ╢ ⌂ ה ⁸

─ ╩ ∆╢⁹ 

  ᵖ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ⌐ ≠ↄ ─  



10- 53 

─⧵ה ⌂  

ה  

₈10- 2- 3- 2 ─ ₉  10- 7 10- 44 ≤ ≤∆╢⁹ 

ה ה  

─ ╩ ⇔⁸ ─ ⌂ ─ ╩ ∆╢↓≤⅜≢

⅝╢ ┘ ─ 12 19 ≤∆╢⁹ │ 24 ⁸

│ 12 ─ ╩⁸ ⌐ ⌐ 10 ╩ ∆╢⁹ 

 

2 ה ─  

 

  ᵑ  

─ ⌐ ℮ ꜠ⱬꜟ L10  

  ᵒ  

₈ 714  ─ 24

₉ 25  ⌐ ↕╣╢ ╩ ™

≡ ℮⁹ 

  ᵓ ה  

ה ≤ ≤∆╢  10- 7 10- 44 ⁹ 

  ᵔ  

─ ⅜ ≤⌂╢ Ⱨכ◒ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ⌐ ≠ↄ ─ ≤ ⇔≡ ∆╢⁹ 
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10- 2- 4- 3 ─ ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ⁸ ─ ה ─  

  ᵔ ─ ─  

  ᵕ ⇔√ ⌐ ╢  

 

  ᵑ ─  

₈10- 2- 4- 1 ┘ ─ ₉ 10- 50 ≤ ≤∆╢⁹ 

  ᵒ ─  

₈10- 2- 4- 1 ┘ ─ ₉ 10- 50 ≤ ≤∆╢⁹ 

  ᵓ ⁸ ─ ה ─  

₈10- 2- 4- 1 ┘ ─ ₉ 10- 50 ≤ ≤∆╢⁹ 

  ᵔ ─ ─  

₈10- 2- 4- 1 ┘ ─ ₉ 10- 50 ≤ ≤∆╢⁹ 

  ᵕ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ┘ ⌐ ≠ↄ  

─⧵ה ⌂  

ה  

₈10- 2- 4- 1 ┘ ─ ₉ 10- 50 ≤ ≤∆╢⁹ 

ה ה  

₈10- 2- 4- 1 ┘ ─ ₉ 10- 51 ≤ ≤∆╢⁹ 
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2 ה ─  

 

  ᵑ  

─ ─ ⌐ ℮ ꜠ⱬꜟ L10  

  ᵒ  

↔╖ ⌐ ∆╢ ≤⌂╢ ─ ⁸ ⁸ ╩ ╠⅛⌐⇔⁸

─ ⌐╟╡ ∆╢⁹ 

  ᵓ ה  

│⁸ ≤ ≤∆╢  10- 6 10- 40 ⁹ │⁸

≤⇔√ ⅛╠ ⌡ 100 ─ ⌐⅔™≡⁸ ⌂ ꜠ⱬꜟ─ ╩

∆╢≤≤╙⌐⁸ ┘ ─ ≤∆╢⁹ 

  ᵔ  

↔╖ ⅜ ─ ≤⌂∫√ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ┘ ⌐ ≠ↄ ┘ ─

≤ ⇔≡ ∆╢⁹ 
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10- 2- 4- 4 ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ─  

  ᵔ ⁸ ─ ה ─  

  ᵕ ─ ─  

  ᵖ ⇔√ ⌐ ╢  

 

₈10- 2- 4- 2 ─ ₉ 10- 52 ≤ ≤∆╢⁹ 

ה  

₈10- 2- 3- 2 ─ ₉  10- 7 10- 44 ≤ ≤∆╢⁹ 

ה ה  

₈10- 2- 4- 2 ─ ₉ 10- 53 ≤ ≤∆╢⁹ 
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2 ה ─  

 

  ᵑ  

─ ⌐ ℮ ꜠ⱬꜟ L10  

  ᵒ  

₈ 714  ─ 24

₉ 25  ⌐ ↕╣╢ ╩ ™

≡ ℮⁹ 

  ᵓ ה  

ה ≤ ≤∆╢ 10- 44 ⁹ 

  ᵔ  

↔╖ ⅜ ─ ≤⌂∫√ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ⌐ ≠ↄ ─ ≤ ⇔≡ ∆╢⁹ 
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10- 2- 5  

     ─ ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ⁸ ─ ה ─  

  ᵔ ─ ─  

 

  ᵑ ─  

₈ ─ ⌐ ∆╢ⱴ♬ꜙ▪ꜟ₉ 12 10  ⌐ ≠⅝⁸

꜠ⱬꜟ G ꜠ⱬꜟ⁸ / ♪ⱩⱣfiכ♃◒○ ꜠ⱬꜟ ─ ╩

∆╢⁹ 

  ᵒ ─  

⁸ ─ ┘ ⌐╟╡ ∆╢⁹ 

  ᵓ ⁸ ─ ה ─  

⁸ ─ ┘ ⌐╟╡⁸ ─ ╩ ∆

╢⁹ ≤⌂╢ ⁸ ─ ╩ ∆╢⁹ 

  ᵔ ─ ─  

┘ ⌐╟╡⁸ ⌐ ╢ ⌂ ה ─

╩ ∆╢⁹ 

ה  

─ ─ ╩ ╕ⅎ⁸ ─ ╩ ⌐ ≢⅝╢ ≤⇔⁸₈10- 2- 3- 3 

─ ─ ₉ 10- 46 ≤ ≤⇔√⁹ 

ה ה  

─ ⌂ ─ ╩ ∆╢↓≤⅜≢⅝╢ ┘ ─

↔≤─ ⌐ ∆╢⁹ ┘ ⌐ ≠ↄ

─ ─ ⌐ ∂≡⁸ ┘ ⌐│∕╣∙╣ ⁸ ┘ ⌐│∕╣

∙╣ ─ ╩ ℮⁹ 
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2 ה ─  

 

  ᵑ  

─ ─ ⌐ ℮  

  ᵒ  

↔╖ ⌐ ∆╢ ≤⌂╢ ─ ⁸ ⁸ ╩ ╠⅛⌐⇔⁸

─ ┘ ─ ╩ ╠⅛⌐∆╢↓≤⌐╟╡ ∆╢⁹ 

  ᵓ ה  

│⁸ ≤ ≤∆╢  10- 6 10- 40 ⁹ │⁸

⌐ ╢ ╩ ⌐ ≢⅝╢ ≤⇔⁸ ─ ≤∆

╢⁹ 

  ᵔ  

↔╖ ⅜ ─ ≤⌂∫√ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ │ ≤─ ⌐ ╢  

⌐ ∆╢ ⅜ ╘╠╣≡™⌂™↓≤⅛╠⁸ ⌐╟╢ ╛

┼─ ⌐ ∆╢ ⅛╠ ╠╣√ ╩ ⌐⇔≡ ╩ ℮⁹ 
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10- 2- 6   

     ┘ ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ה ─  

  ᵔ ─ ─  

  ᵕ ─ ─  

  ᵖ ─ ⌐⅔↑╢ ─  

  ᵗ ⇔√ ⌐ ╢  

 

  ᵑ ─  

≤⇔≡⁸ ─ ⌐ ™ ∆╢ ⌐ ≠ↄ ─

╩ ∆╢⁹ 

  ᵒ ─  

─Ⱳכꜞfi◓ ─ ╩ ⇔⁸ ה ⌐≈™≡ ∆╢⁹ 

  ᵓ ה ─  

⁸ ─ ┘ ⌐╟╢⁹ 

  ᵔ ─ ─  

≤⇔≡⁸ ─ ⌐ ™ ∆╢ ⌐ ≠ↄ ─

╩ ∆╢⁹ 

  ᵕ ─ ─  

⁸ ─ ┘ ⌐╟╡⁸ ─ ╩ ∆

╢⁹ 

  ᵖ ─ ⌐⅔↑╢ ─  

⌐╟╢⁹ 

  ᵗ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה ⌐ ≠ↄ  



10- 61 

fi◦◐○▬♄ה ⌐ ≠ↄ  

ה ⌐ ≠ↄ  

─⧵ה ⌂  

ה  

│⁸ ┘∕─ ≤∆╢⁹ 
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2 ה ─  

 

  ᵑ  

┘ ─ ⌐ ℮  

  ᵒ  

╩ ╕ⅎ⁸ ─ ┘ ─ ─ ╩ ⇔≡ ⌐

╩ ℮⁹ 

  ᵓ ה  

ה │ ה ≤ ≤∆╢⁹ 

  ᵔ  

⌐⅔™≡⁸ ─ ⌐╟╡ ⅜ ∂╢≤ ↕╣╢ ≤∆╢⁹ 

 

  ᵑ ─ ┘ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛

╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ⌐ ≠ↄ ⁸♄▬○◐◦fi ⌐ ≠ↄ

╛ ⌐ ≠ↄ ≤ ⇔≡ ∆╢⁹ 
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10- 2- 7  

     ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─ ⁸  

  ᵓ ─ ╩ ∂↕∑≡™╢ ─  

  ᵔ ─ ╩ ↑╢⅔∕╣─№╢  

  ᵕ ⇔√ ⌐ ╢  

 

  ᵑ ─  

─ ⌐╟╢ ─ ╩⁸ ╩ ╗ ⌐╟╡ ∆╢⁹ 

  ᵒ ─ ⁸ ─  

⁸ ─ ┘ ⌐╟╡ ∆╢⁹╕√⁸

⌐╟╢ ⌐ ≠™≡⁸ ─ ╩ ≡│╘⁸ ╩ ∆╢⁹ 

  ᵓ ─ ╩ ∂↕∑≡™╢ ─  

⌐╟╢ ┘ ⌐╟╡ ∆╢⁹ 

  ᵔ ─ ╩ ↑╢⅔∕╣─№╢  

⌐╟╢ ⁸ ⌐⅔↑╢ ─ ┘ ⌐

╟╡ ∆╢⁹ 

  ᵕ ⇔√ ⌐ ╢  

─ ⌐╟╢ ─ ╩ ∆╢⁹ 

ה  

ה  

─⧵ה ⌂  

ה  

ה │⁸ ─ ≤⇔≡⁸ ─ ⌐╟╢ ─ ╩ ↑╢

≤∆╢⁹ 

ה ה  

⌐ 16 ∆╢⁹ 
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2 ה ─  

 

  ᵑ  

─ ⌐╟╢ ─  

  ᵒ  

⌐ ≠⅝⁸ ⌐╟╡ ↕╣╢ ≢─ ╩

∆╢ ⌐╟╢⁹╕√⁸ ≤⇔≡⁸ ─ ─ ⌐≈™≡╙ ∑

≡ ∆╢⁹ 

  ᵓ ה  

ה │⁸ ה ≤ ≤∆╢⁹ 

  ᵔ  

─ ─ ≤∆╢⁹ 

 

  ᵑ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛╩ ∆

╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

╩⁸ ┘ ⌐ ≠ↄ ≤ ⇔≡

∆╢⁹ 
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10- 2- 8  

     ─  

1 ─  

 

  ᵑ ♥꜠ⱦ ─ ♅ꜗfiⱠꜟ⁸ ⁸ ⁸ ≤─  

  ᵒ ⁸ ⁸ⱦ♇♩ ╡ BER⁸♥꜠ⱦ ─  

  ᵓ ─ ⁸  

  ᵔ ─ ╩ ↕∑≡™╢≤ ╦╣╢ ─  

 

  ᵑ ♥꜠ⱦ ─  

⌐╟╢⁹ 

  ᵒ  

─ │⁸₈ ⌐╟╢♥꜠ⱦ ♦☺♃ꜟ ₉

17  CATV ⌐ ╘╢ ⌐ ⇔⁸♥꜠ⱦ ─

─ ⌐╟╢ ≤∆╢⁹╕√⁸ ─ │ ⌐╟

╢⁹ 

  ᵓ ─ ⁸  

⁸ ─ ┘ ⌐╟╡ ∆╢⁹ 

  ᵔ ─ ╩ ↕∑≡™╢≤ ╦╣╢ ─  

─ ┘ ⌐╟╢⁹ 

ה  

│⁸ ≢ ⅜ ↕╣╢ ≤⇔⁸ ≤∆╢⁹ 

│⁸ ─ ─ ╛ ─ ╩ ⇔≡ ∆╢⁹ 

ה ה  

│⁸ ≤∆╢⁹ 
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2 ה ─  

 

  ᵑ  

─ ⌐╟╢  

  ᵒ  

₈ ─ ⅝ ♦☺♃ꜟ ₉ 2005  CATV

⌐ ≠⅝ ╩ ∆╢⁹╕√⁸BS ┘ CS ⌐≈™≡╙

╩ ℮⁹ 

  ᵓ ה  

ה │⁸ ╩ ⇔⁸ ─ ⅛╠ ┼™ ┘

╩ ╓∆ ≤∆╢⁹ 

  ᵔ  

↔╖ ⅜ ─ ≤⌂∫√ ≤∆╢⁹ 

 

  ᵑ ♥꜠ⱦ ┼─ ─ ה ⅜ ⌂ ≢ ╠╣≡™╢⅛╩

∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵒ ה ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

CATV ⅜ ╘≡™╢ ╩ ─ ≤⇔⁸

┘∕─ ─ ╩ ⇔≡ ∆╢⁹ 
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10- 2- 9   

   ┘ ─  

   ─ ┘ ─  

1 ─  

 

  ᵑ ─  

  ᵒ ─  

  ᵓ ∆═⅝ ┘ ─  

  ᵔ ה ─  

  ᵕ ─  

  ᵖ ∕─ ⌐ ⌂  

 

  ᵑ ─  

─ ⁸ ⁸ ─ ╩ ⇔⌂⅜╠ ╩ ™⁸

┘◦♄ ∕─ ⌂ ╩ ⌐ ↕╣√ ╩ ה ∆╢ ⌐╟╡

℮⁹⌂⅔⁸ ≢─ ⅜ ⌂╙─⌐≈™≡│⁸ ╩ ∟ ╡ ╩ ℮⁹

─ │ ⁸ ─ ≤⇔≡ ╡╕≤╘╢⁹ 

  ᵒ ─  

Ⱪꜝ►fi Ⱪꜝfi◔─ ⌐ ♩כꜝ♪◖√™≠ ⌐╟╡ ∆╢⁹

ה ה ה ╩ ┘ ⌐╟╡№╠⅛∂╘

⇔⁸ ⌐⅔™≡ ⅜ ≤ ╦╣╢ ╩♩כꜝ♪◖⌐ ⇔≡⁸

↔≤⌐ ⇔√ ╩ ∆╢≤≤╙⌐⁸ ≤ ╩ ⇔≡ ─ ╩

∆╢ ⌐╟╢⁹ ─ │⁸ ⁸ ┘ ─ ≤⇔≡≤╡╕

≤╘╢⁹ 

  ᵓ ∆═⅝ ┘ ─  

∆═⅝ ┘ │⁸ ┘ ⁸ ─꜠♇♪ꜞ☻♩ ╩ ⌐ ∆╢⁹ 

⌐⅔™≡ ↕╣√ ∆═⅝ ┘ ⌐≈™≡│⁸∕─ ┘

╩ ∆╢≤≤╙⌐⁸ ⌐≈™≡╙ ╩ ℮⁹ 
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  ᵔ ה ─  

─ ≤⇔≡⁸ ≤⇔≡ 50cm ה ─ ╩ ⇔⁸

∕╣⅜ ⇔√ ⌐│⁸ ⁸ ⁸ ┘ ╩ ∆╢⁹ 

─ ≤⇔≡⁸ ╩╙≤⌐ ╩ ∆╢⁹ 

  ᵕ ─  

─ ⁸ ⌐╟╡ ∆╢⁹ 

  ᵖ ∕─ ⌐ ⌂  

⌐ ∂ ─ ⁸ ⌐╟╡ ∆╢⁹ 

ה  

│⁸ ⌐╟╡ ⌐ ∆╢ ⅜ ↕╣╢ ≤⇔≡⁸ ╛

⌐╟╢ ⌂ ╩ ⇔⁸ ─ ⅛╠ ⌡ 200 ─ ≤∆

╢⁹ 

│⁸  10- 8⌐ ∆≤⅔╡⁸ ╩ ♩כꜝ♪◖⌐℮╟╢∆

╩ ∆╢╒⅛⁸ ─ ╩ ⌐ ≢⅝╢╟℮⌐ ╩♩כꜟ ∆╢⁹⌂⅔⁸

╛♩כꜝ♪◖ ⌐♩כꜟ ⇔≡│⁸ ⌐ ∂≡ ∆╢↓≤╙ ∆╢⁹ 

ה ה  

  ᵑ ─  

╩ ∆╢√╘⁸ ⁸ ⁸ ⁸

10 ─ ─ ∆╢⁹ 

  ᵒ ─  

⅜ ⇔⁸ ⅜ ⇔╛∆™ ≤⇔≡⁸ ┘ ─ ∆╢⁹ 

  ᵓ ∆═⅝ ┘ ─  

₈ᵑ ─ ₉≤ ≤∆╢⁹ 

  ᵔ ה ─  

₈ᵑ ─ ₉≤ ≤∆╢⁹ 
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 10- 8  

β ♩כꜝ♪◖╛♩כꜟ ⌐ ⇔≡│⁸ ╩ ∆╢

↓≤╩ ≤⇔≈≈⁸ ⌐ ∂≡ ∆╢↓≤╙ ∆╢⁹ 

 

 
0 50m 100m 200m 

↓─ │⁸1:2,500₈ 20- 22⁸20- 23⁸21- 22⁸21- 23 ₉ 21  

╩ ⇔⁸1 5,000 ─ ⌐ ⇔√╙─≢№╢⁹ 

 

 

 

 

 

 

 

 ♩כꜟ

♩כꜝ♪◖  
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2 ה ─  

 

  ᵑ  

─ │⁸ ⌐ ∆ ⌐≈™≡ ℮⁹ 

ה ─ ┘ ∆═⅝ ─ ─  

ה ┘ ∆═⅝ ─ ─  

ה ה ┘ ─ ─  

  ᵒ  

─ ╩ ╕ⅎ⁸ ─ ⌂≥⅜ ≢№╢ ⌐ ╓∆ ⌂

┘ ─ ─ ⌐ ℮ ⌂ ⌐≈™≡⁸ ─ ╛ ─ ╩

╙≤⌐ ∆╢⁹ 

  ᵓ ה  

ה │⁸ ה ≤ ≤∆╢  10- 8 10- 69 ⁹ 

  ᵔ  

─ ⌐╟╢ ─ ⌐ ™⁸ ┼ ╓∆ ⅜ ╙ ⅝ↄ⌂╢ ≤∆

╢⁹⌂⅔⁸ ─ ─ ⌐≈™≡│⁸↔╖ ⅜ ─ ⌐ ⇔⁸

─ ⅜ ⇔√≤ ⅎ╠╣╢ ≤∆╢⁹ 

 

  ᵑ ─ ─ ⅜ ⌐ ╠╣≡™╢⅛╩ ∆╢  

⌐╟╡ ⌂ ≢ ─ ─ ⅜ ⌐ ╠

╣≡™╢⅛⌐≈™≡⁸ ╩ ╠⅛⌐∆╢⁹ 

  ᵒ ∆═⅝ ⁸ ⁸ ┘ ┼─ ─ ה ⅜ ⌂

≢ ╠╣≡™╢⅛╩ ∆╢  

─ ⌐≈™≡ ⇔√ ╩╙≤⌐⁸ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜ ה ↕╣≡™╢⅛⌐≈™≡⁸ ╩ ╠

⅛⌐∆╢⁹ 

  ᵓ ─ ≤─ ⅜ ╠╣≡™╢⅛╩ ∆╢  

₈ה ─⅔∕╣─№╢ ─ꜞ☻♩₉ ─  

₈ה ─ ⌂ - ꜠♇♪ꜞ☻♩-₉ ─  

ה ┘ ⌐⅔↑╢ ≤⌂∫≡™╢ ⁸ ⁸ ─  
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ה ─ ⌐⅔↑╢ ─ ─ ⁸ ⌐╟╢ ─

⌐ ≠ↄ  
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10- 2- 10   

     ┘ ─ ⁸ ┘ ─  

1 ─  

 

  ᵑ ─  

  ᵒ ∆═⅝ ┘ ─  

  ᵓ ∕─ ⌐ ⌂  

 

  ᵑ ─  

─ ⌐╟╡ ╩ ⇔√ ≢⁸ ↕╣√ ╩ ∆╢╟℮⌐

─ ╩ ℮⁹ 

─ │⁸ ⌐ ∆≤⅔╡≢№╢⁹ 

   ▪  

ⱨ▫כꜟ♪◘▬fi ה ┘♩ꜝ♇ⱪ ⌐╟╡ ╩ ∆╢⁹

─ │ ⁸ ─ ≤⇔≡≤╡╕≤╘╢⁹ 

 ⱨ▫כꜟ♪◘▬fi ה  

╩ ⌐ ⇔⁸ ─ ─ ⁸ ⅝ ⁸ ⁸ ⁸ ⁸ ⌂

≥ ─ ≤⌂╢ⱨ▫כꜟ♪◘▬fi─ ה ╩ ™⁸ ╩ ∆╢⁹ 

 ♩ꜝ♇ⱪ  

╩ ⌐ ♩ꜝ♇ⱪ ╩ ⇔⁸ ╩ ℮⁹ │ꜝ▬Ⱪ♩ꜝ

♇ⱪ╩ ⇔⁸ ∆╢ ⌐╟╢⁹ ⇔√ ⌐≈™≡│ ─ ┘

ה ─ ╩ ∫√ ⁸ ∆↓≤≤∆╢⁹ 

♩ꜝ♇ⱪ│⁸ ⁸ ⁸ ≤™∫√ ╩ ∆╢╟℮⌐

╩ ↑╢⁹ 

   ▬ ╩ ↄ  

☻◘fi☿♩כꜟ ⁸ ☿fi◘☻ ⁸ ⌐╟╡ ╩ ∆╢⁹

─ │ ⁸ ─ ≤⇔≡≤╡╕≤╘╢⁹ 

☻◘fi☿♩כꜟ   

╘ ♩כꜟ√⇔ ꜝ▬fi ╩ ─ ≢ ⇔⁸ ⅛╠

50 ≢ ↕╣√ ≡─ ─ ≤ ⁸ ╩ ∆╢⁹ ─
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│ ┘ ⌐╟╡ ™⁸ ⅜ ⌂ │ ⅝ ⌐╟╢ ╙№╦∑≡

℮⁹ 

 ☿fi◘☻  

╩ ↄ ≢⅝╢╟℮⌐ ╘ ⇔√ ⌐⅔™≡⁸ ⌐

↕╣√ ─ ≤ ⁸ ╩ ∆╢⁹ ─ │ ┘

│ ⌐╟╡ ℮⁹ │⁸ ⇔√ ╟╡50 ─ ╩ ⌐ ℮⁹ 

  

☻◘fi☿♩כꜟ ┘ ☿fi◘☻ ─ ─ ─ ╩ ∆

╢√╘⁸ ╩ ⇔⁸ ─ ≤ ╩ ∆╢⁹ ─ │

┘ │ ⌐╟╡ ℮⁹ 

   ►  

○○♃◌⁸◘◦Ᵽ⌐≈™≡│ ⅛╠ km─ ⌐⅔™≡ ⅜

↕╣≡™╢↓≤⅛╠⁸ ⌐╟∫≡⁸ ┘∕─ ─

─ ╩ ∆╢⁹ 

  

₈ ─ ╘ ₉ 24  ┘₈◘◦Ᵽ─ ─ ╘

₉ 25  ╩ ⌐⁸ ⌐⅔↑╢ ⌐╟╡⁸

⌐⅔↑╢ ─ ה ╩ ∆╢⁹ 

⌐⅔™≡ ⅜ ╛ ╩ ™≡ ╩ ™⁸ ⇔√ ⌐

≈™≡ ⌐∕─ ╩ ⇔⁸ ⌐ ∆ ╩ ה ∆╢⁹╕√⁸

│ ─ ⌐╟╡ ╩ ⇔⁸ ┘ ─ ╩

╘╢⁹ 

ה  

ה ה  

ה ♦▫☻ⱪ꜠▬⁸ ╡⁸ ╕╡⁸ ⁸  

ה ≤ ─ ⁸ ─ ⁸ ─ ⁸ ⌐≈⌂

⅜╢ ⌂ ╡─  



10- 74 

 ⁸ ⁸  

⌐╟╡ ╩ ∆╢ ⅜ ↕╣⁸ ─№╢ ─ ╡

╖⅜≢⅝√ ⌐│⁸ ─ ╩ ⇔⁸ ─ ⌐ ╘╢⁹ 

⅜ ≢⅝√ │⁸ ╩ ∆╢ ⁸ ╩

∆╢√╘─ ╩ ∆╢⁹ 

   ◄ ה  

╩ ⌐ ⇔⁸ⱨ▫כꜟ♪◘▬fi ⁸ ╛ ↑ ⁸◌◄ꜟ

─ ⅝ ⌐╟╡ ה ╩ ∆╢⁹ ─ │ ה

⁸ ה ─ ≤⇔≡≤╡╕≤╘╢⁹ 

   ○  

⁸ⱦכ♥▫fi◓ ◓Ⱨfiכ▫►☻⁸ ⁸ꜝ▬♩♩ꜝ♇ⱪ ⁸ⱬ▬♩♩ꜝ

♇ⱪ ⌐╟╡ ╩ ∆╢⁹ ─ │ ⁸ ─ ≤

⇔≡≤╡╕≤╘╢⁹ 

 ⁸ⱦכ♥▫fi◓ ◓Ⱨfiכ▫►☻⁸  

╩ ⌐ ⇔⁸ ╩ ™√ ≈↑ ╡─╒⅛⁸ⱦכ♥▫fi◓

─ ╛ ╩ ≢ ⅝⁸ ─ ≢ ∆╢ ╩ ∆╢ ╛☻

◓Ⱨfiכ▫► ╛ ─ ╩ ≢ ∫≡ ╩ ∆╢ ⌐╟∫≡

╩ ⇔⁸ fiⱲ♩ה►ꜛ♅⌐ ╩ ⌐╟╡ ∆╢ ⌐╟╢⁹ 

 ꜝ▬♩♩ꜝ♇ⱪ  

─ ╩ ∆╢√╘⁸ ⌐ ╕╢ ╩ ⇔√ ꜝ▬♩♩ꜝ

♇ⱪ fi♥כ◌ ⌐╟╢ ╩ ℮⁹ 

 ⱬ▬♩♩ꜝ♇ⱪ  

─ ╩ ∆╢√╘⁸ ╩ ⇔√ ⱬ▬♩♩ꜝ♇ⱪ

⌐╟╢ ╩ ℮⁹ │ ╩ ╣√ⱪꜝ☻♅♇◒◌♇ⱪ ╩ ⌐10

⌐ ╘ ╖⁸ ⌐ ⇔√ ╩ ∆╢ ⌐╟╢⁹♩ꜝ♇ⱪ│

⇔√ ⌐ ⇔⁸ ↕╣√ ─ ╩ ℮⁹ 

 



10- 75 

  ᵒ ∆═⅝ ┘ ─  

∆═⅝ │⁸ ┘ ⁸ ─꜠♇♪ꜞ☻♩ ╩ ⌐ ∆╢⁹ 

⌐⅔™≡ ↕╣√ ∆═⅝ ⌐≈™≡│⁸∕─ ┘ ╩

∆╢≤≤╙⌐⁸ ⌐≈™≡╙ ╩ ℮⁹╕√⁸ ⅜ ↕╣√

╙⁸∕─ ≤ ┘ ─ ⌐≈™≡ ╩ ℮⁹ 

  ᵓ ∕─ ⌐ ⌂  

⌐ ∂ ─ ⁸ ⌐╟╡ ∆╢⁹ 

ה  

│⁸ ⌐╟╡ ⌐ ∆╢ ⅜ ↕╣╢ ≤⇔≡⁸ ╛

⌐╟╢ ⌂ ╩ ⇔⁸ ─ ⅛╠ ⌡ 200 ─ ≤∆

╢⁹⌂⅔⁸ ⌐ ⇔≡│ ⅜ ™↓≤⁸ ∆╢Ɑ▪─ ╩ ∆╢ ⅜№

╢↓≤⅛╠⁸ ╟╡ ⌡ km─ ╩ ≤∆╢⁹╕√⁸

─ ╛ ─ ⅝™ ⌐ ⇔≡│⁸ ⌐ ∂≡ ╩ ∆╢⁹ 

─ │ ⁸ ⁸ ⁸ ⌐ ⅝ↄ ⅛╣╢√╘⁸↓╣╠─

╩ ╕ⅎ√ ─ ╩ ⅛≈ ⌐ ≢⅝╢╟℮⁸ ─ ╩

⇔√ │ ╩♩כꜟ ∆╢⁹╕√⁸♩ꜝ♇ⱪ─ ⌐≈™≡│

╩ ⇔⁸ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹ 

⌐⅔↑╢ ⁸ ה ⁸ ─ ╩♩כꜟ  10- 9⌐⁸

┘ ─♩ꜝ♇ⱪ ╩  10- 10 ⌐⁸ ♩כꜟ─☻◘fi☿♩כꜟ─ ┘

☿fi◘☻ ╩  10- 11 ⌐ ∆⁹⌂⅔⁸♩ꜝ♇ⱪ ╛ ⌐♩כꜟ ⇔≡│⁸

⌐ ∂≡ ∆╢↓≤╙ ∆╢⁹ 
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 10- 9 ⁸ ה ⁸  ♩כꜟ

β ⌐♩כꜟ ⇔≡│⁸ ╩ ∆╢↓≤╩ ≤

⇔≈≈⁸ ⌐ ∂≡ ∆╢↓≤╙ ∆╢⁹ 

 

 
0 50m 100m 200m 

↓─ │⁸1:2,500₈ 20- 22⁸20- 23⁸21- 22⁸21- 23 ₉ 21  

╩ ⇔⁸1 5,000 ─ ⌐ ⇔√╙─≢№╢⁹ 

 

 

 ♩כꜟ
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 10- 10 ⁸ ♩ꜝ♇ⱪ  

 

 
0 50m 100m 200m 

↓─ │⁸1:2,500₈ 20- 22⁸20- 23⁸21- 22⁸21- 23 ₉ 21  

╩ ⇔⁸1 5,000 ─ ⌐ ⇔√╙─≢№╢⁹ 

β♩ꜝ♇ⱪ ⌐ ⇔≡│⁸ ╩ ∆╢↓≤╩

≤⇔≈≈⁸ ⌐ ∂≡ ∆╢↓≤╙ ∆╢⁹ 

   

 

 

 

 

 

 

 

♩ꜝ♇ⱪ  
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 10- ה☻◘fi☿♩כꜟ 11  

 

 
0 50m 100m 200m 

↓─ │⁸1:2,500₈ 20- 22⁸20- 23⁸21- 22⁸21- 23 ₉ 21  
╩ ⇔⁸1 5,000 ─ ⌐ ⇔√╙─≢№╢⁹ 

βꜟכ♩☿fi◘☻ה ☿fi◘☻⌐ ⇔≡│⁸ ╩ ∆╢↓
≤╩ ≤⇔≈≈⁸ ⌐ ∂≡ ∆╢↓≤╙ ∆╢⁹ 

 

 

 

 

 

 

 

 ♩כꜟ─☻◘fi☿♩כꜟ

☿fi◘☻  

   


