
  

 

 

 

̌ Ẏῇ ὄὑḌ ∕ ыѝḹ  
֗Ǻ ᵣ˗ ǲ͜Ȓ ṑ◙  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

̉ᴇ ₴  

 

̗ ṑȳɶɑȷ ╛̝  

 

 



  

 

 



  

 

   
 

1.  .................................................................................................................................................................................... 1 

1- 1  ......................................................................................................................................................... 1 

1- 2  ........................................................................................... 1 

1- 3  .................................................................................................................................................... 1 

1- 4  .................................................................................................................................................................. 1 

1- 5  ..................................................................................................................................................................................... 3 

(1)  .................................................................................................................................................................................. 3 

(2)  .................................................................................................................................................................... 4 

(3)  ........................................................................................................................................................ 16 

(4)  ..................................................................................................................................................................................... 19 

(5)  ..................................................................................................................................................................................... 20 

(6)  .................................................................................................. 20 

2.  ....................................................................................................................................... 21 

2- 1  .............................................................................................................................................. 21 

2- 2  .................................................................................................. 22 

2- 3  ....................................................................................... 22 

(1)  ................................................. 22 

(2) ( ) ........................................................................................ 22 

2- 4  ................................................................................................................................................................................... 23 

(1) ( ) ................................................................................................... 23 

(2)  ................................................................................................................. 25 

(3)  ..................................................................................................................................... 26 

(4)  ................................................................................................................................................ 32 

3.  ........................................................................................................................................................ 34 

3- 1  ........................................................................................................................................................................... 34 

(1)  ..................................................................................................................................................................................... 34 

(2)  ............................................................................................................................................................................................... 37 

(3)  .................................................................................................................................................................. 42 

(4)  ............................................................................................................................................................................................... 42 



  

3- 2  .................................................................................................................................................................................................. 43 

(1)  ..................................................................................................................................................................................... 43 

(2)  ............................................................................................................................................................................................... 46 

(3)  .................................................................................................................................................................. 54 

(4)  ............................................................................................................................................................................................... 54 

3- 3  ...................................................................................................................................................................................... 55 

(1)  ..................................................................................................................................................................................... 55 

(2)  ...................................................................................................................... 58 

(3)  ..................................................................................................................... 64 

4. ................................................................................................................................................................. 73 

 



 

 1 

1. ˗ ǵКὦ 

 

1 - 1   ─ ⅔╟┘  

─ ☻ⱦכ◘   

─    

√╢ ─  

 

1 - 2   ╩ ℮↓≤≤⌂∫√ ─  

Ẽ ─ 15  

─ ─ ┘ ⌐ ∆╢

1 14 ꜡  

∆╢ ─ ⱪꜝ☻♅♇◒ ╩ ╗ ◗ⱶↄ∏

ↄ∏ ●ꜝ☻ↄ∏⁸◖fi◒ꜞכ♩ↄ∏ ─ ⁸ │

⌐ ∫≡ ∂√╙─╩ ↄ⁹ ┘ ↄ∏

╩ ╗ ─ ⁸ │ ⌐ ∫≡ ∂√◖fi

─♩כꜞ◒ ∕─ ↓╣⌐ ∆╢ ╩

╗  

 

1 - 3   ⌐ ╢  

│⁸ ╩│∂╘≤∆╢ ─ ⌐╟╡⁸ ─ ⌂└∫

│ ↕╣√╙──⁸ ⅜ ─ ⅜ ⌂ ה ╩ ↑≡™ↄ ≢⁸

⌂ ≢№╢⁹ 

☻ⱦכ◘ │⁸ ≢ⱱ♥ꜟ⁸◗ꜟⱨ ⁸ ─ ╩ ∆╢

כꜞ▬♦ ─ⱪכꜟ◓ כꜞ▬♦⁸╡№≢ │ⱪכꜟ◓ ≢ ⌐╦√

╢ ─ ╩ ⇔≡™╢⁹ 

כꜞ▬♦⁸│ ⅜ⱪכꜟ◓ ⌐◗ꜟⱨ ≤⇔≡ ⇔√╕╕ ≤⌂∫≡

™√ ─ ╩ ⇔≡ ─ ⌐ ⅎ╢↓≤╩ ≤∆╢⁹⌂⅔⁸

─ │⁸ ⌐ ה ≢⅝╢╟℮⌂ ≤⇔≡ ה ≢⅝╢╟℮ ⇔≡™ↄ⁹ 

 

1 - 4   ─  

╒⅛   1- 4- 1  

( )  

 

 



 

 2 

 

 

 

 1- 4- 1  

 

 

 



 

 3 

1 - 5  ─  

(1)  ─  

─ ╩ 

 1- 5- 1⌐⁸ ╩ 1- 5- 1⌐⁸ ┘ ╩ 1-

5- 2 1- 5- 3⌐⁸ ╩ 1- 5- 4⌐⁸ ╩ 1- 5- 5 1- 5- 6⌐⁸

╩ 1- 5- 7⌐⁸ ╩ 1- 5- 8⁸ ╩ 1- 5- 9

1- 5- 10⌐ ∆⁹ 

─ │⁸ ⅛╠ ╩ ⇔⁸ ≢ⱴ♬ⱨ▼☻♩♅▼♇◒≤

╩ ∫√ ⌐ ⇔⁸ ─ ≢ ╩ ℮⁹ ⁸Ᵽ♇◒ⱱכ⌐╟╡

ה ⅝ ⇔⁸ ╩ ℮⁹ 

│⁸ ⌐ ╘ ≡√ ╩∕─ ─℮∟⌐ ╙ ╘≡ ⇔⁸ ⇔√

─ ⌐ ╩ ╖ ⌡⁸ ⌐ ≢ ╖ ⌡╢☿ꜟ ◘fi♪▬♇♅ ╩ ∆╢⁹ 

╤⇔ │⁸₈ ⱷ♇◦ꜙ ₉⌐ ≠™≡ ╩ ⌐ ⇔⁸ ∆╢⁹ 

⅛╠ ↕╣√ ╩Ᵽ♇◒ⱱכ ⌐╟╡ ─ ↕⌐ ⅝ ⇔≡ ╩ ™⁸ ⇔

≈┬⇔≡ ⇔⌂⅜╠◘fi♪▬♇♅ ≢ ╩ ℮⁹ ─ ⇔⌐№√∫≡│Ᵽ♇◒

ⱱכ≢ ⌐ ⇔⁸ ⌂ ╘╩ ℮⁹ 

 

 1- 5- 1  

─   

╡ ℮ 

─  

( ╩ ╗)  

ⱪꜝ☻♅♇◒ ⁸◗ⱶↄ∏⁸ ↄ∏⁸●ꜝ☻ↄ∏ה◖fi◒ꜞכ♩

ↄ∏ ┘ ↄ∏⁸⅜╣⅝   

─  
24,917.85  

251,055 ╩ ╗  

 300 8   

 

⌐ ╘ ≡√ ╩∕─ ─℮∟⌐ ╙ ╘≡ ⇔⁸

⇔√ ─ ⌐ ╩ ╖ ⌡⁸ ⌐ ≢ ╖ ⌡╢☿ꜟ

◘fi♪▬♇♅ ╩ ∆╢⁹ 

 

 
  ⱱכⱶⱭכ☺ 
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 ה

 

Ᵽ♇◒ⱱכ( 0.7 3 ⁸♄fiⱪ♩ꜝ♇◒(4t)  1  

⁸ ●☻ ╩ ∆╢⁹ 

( )  20 30 )  4t 10t   

ה  284 ( ה )  9:00 15:00 9:00 17:00 

 10 ה  3  

 

ᵑ ה ה  

ᵒ ( ⌐ )  

ᵓ ⁸♃▬ꜘ ™  

ᵔ ( ⁸ ⁸ ┘ )  

ᵕ  

ᵖ  

(2)  ─  

│⁸ ─ ┘ ─ ⌐ ╢ ─ ╩ ╘╢

52 ה 1 ⌐ ∫≡ ה ∆╢⁹ 

ᵑ ( ) 1- 5- 4⁸ 1- 5- 5⁸ 1- 5- 6  

─ ─ ╩ ⌐ ∆╢√╘⌐ ╩ ⇔⁸ ⌐ ↑≡ ⇔≡

╩ ℮⁹ ╩ ⇔√ ─ ╩ ∆╢√╘⌐│⁸ ─ ╩

→╢↓≤⅜ ≢№╢↓≤⅛╠⁸ ─ ╩ →≡ ─ ⌐ ∆╢

≤∆╢⁹ ⌐│⁸ ⌐ ⅜ ⇔⌂™╟℮⌐ ─ ╩ ⇔≡⁸

⌐ ⅜⅛⅛╠⌂™╟℮⌐∆╢⁹╕√⁸ ─ ⌐│ ╩ ⇔≡ ╛⅛⌐ ╩

∆╢≤≤╙⌐⁸ ⌐│ ↑ ≢ ╩ ™⁸ ┼ ⅜ ∆╢↓≤╩

∆╢⁹ 

ᵒ 1- 5- 2⁸ 1- 5- 7⁸ 1- 5- 8⁸ 1- 5- 9⁸ 1- 5- 10  

⌐│ ⌐╟∫≡ ╩ ╛⅛⌐ ┼ ⇔⁸ ─ ─

╩ ⌂ↄ∆╢↓≤⌐╟╡ ─ ╩ ∆╢ ≢№╢⁹ 

─ │⁸ ⌐ ⇔⌂™╟℮⌐ ⌐ ⇔√ ╩ ∫≡⁸∕─╕

╕ ⌐ ⇔⁸ │ ⌐ ∆╢⁹ 

⌐ ∫√ │⁸ ⌐ ⇔√ ( )≢ ⇔⁸

⌐ ↕∑⌂™ ⅛╠ ╩ ⇔≡ ⌐ ⇔⁸ │ ⌐

∆╢⁹ 

ᵓ 1- 5- 2  

─ ⌐ ╩ ∆╢⁹ ─ │⁸

⌐ ≠™≡ ⇔⁸ ─ ≤ ─ ⌐ ∆╢⁹ 
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ᵔ 1- 5- 2⁸ 1- 5- 3  

╩ ⇔√ ─ ╩ ℮√╘⁸ ⌐ ─ ╩

⇔≡⁸∕─ ⌐ ╩ ∆╢⁹ ⌐ Ⱨ♇♩ ╩ ⇔⁸

╩ ∆╢⁹ 

ᵕ ™⁸ 1- 5- 2  

─ ⌐│ ⌂ ⌐ ™ ⱨ▼fi☻ ╩ ↑⁸ ⌐ ╩

∆╢ ≡ ╩ ⇔⁸ ∆╢⁹ 

  ᵖ 1- 5- 3⁸ 1- 5- 9⁸ 1- 5- 10  

    ⌐ ↕╣√ │⁸ ≢ ⇔√ ⁸ ⌐ ⇔⁸ │

⌐ ∆╢⁹ 

 

 



 

                      6    

 

 
                                                                                           1- 5- 1   



 

                 

 

 

 

 



 

   7  

 

 

                                                                                   1- 5- 2 



 

     

 

 



 

                                           8   

 

 

                                                                                   1- 5- 3 



 

      

 

 



 

        9        

 

 

                                                                                   1- 5- 4 



 

                 

 

 

 

 



 

                   10    

 

 
                                                                                 1- 5- 5 ᵑ



 

              

 



 

    11         

 

 
 1- 5- 6 ᵒ       

 



 

               

 

 

 

 

 

 

 

 



 

             12   

 

 
 1- 5- 7        

 



 

              

 

 

 

 

 

 

 

 

 

 



 

     13       

 

 

 1- 5- 8  



 

               

 

 



 

             14    

 

 

 1- 5- 9 ᵑ  



 

                

 

 



 

      15        

 

 

 1- 5- 10 ᵒ 
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(3)  ─  

ᵑ ─  

⌐ │ ╩ ⌡╢ ╩ ⇔⁸

 1- 5- 2 ⌐≈™≡ ╩ 1 ─ ≢ ⇔⁸ ה ∆╢⁹ 

⅜ ╩ ∫√ │ ╩ ⇔⁸ ⌂ ╩ ∂

╢⁹ 

 

( )⁸  

ה  

 1 │ ⌐ ∂  

BOD⁸COD⁸SS 1 │ 3⅛ ⌐ 1 )  

 1- 5- 2 ─  

       

 

BOD ╕√│ 

COD  

BOD 20 /L  

COD 40 /L  

 ▪ꜟ◐ꜟ  ↕╣⌂™↓≤ 

 . /L   

◌♪Ⱶ►ⱶ . /L  

 . /L  

◒꜡ⱶ . /L  

 . /L  

◦▪fi ↕╣⌂™↓≤ 

ⱳꜞ ⱦⱨ▼♬ꜟ ↕╣⌂™↓≤ 

♩ꜞ◒꜡꜡◄♅꜠fi . /L  

♥♩ꜝ◒꜡꜡◄♅꜠fi . /L  

☺◒꜡꜡ⱷ♃fi . /L  

 . /L  

1,2-☺◒꜡꜡◄♃fi  . /L  

1,1-☺◒꜡꜡◄♅꜠fi  . /L  

1,2-☺◒꜡꜡◄♅꜠fi  . /L  

1,1,1 -♩ꜞ◒꜡꜡◄♃fi  /L  

1,1,2 -♩ꜞ◒꜡꜡◄♃fi  . /L  

1,3-☺◒꜡꜡ⱪ꜡Ɑfi  . /L  

♅►ꜝⱶ . /L  

◦ⱴ☺fi . /L  

♅○ⱬfi◌ꜟⱩ . /L  

ⱬfi♀fi . /L  

☿꜠fi . /L  

1,4-☺○◐◘fi . /L  

◒꜡꜡◄♅꜠fi ⱦ♬ꜟ │ ⱦ♬ꜟ⸗ⱡⱴכ  . /L  

 

.₈ ↕╣⌂™↓≤₉≤│⁸ ⅜ ╘╢ ⌐╟╡ ⇔√ ⌐⅔™≡⁸∕─ ⅜

─ ╩ ╢↓≤╩™℮⁹ 
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ᵒ  

כꜞ▬♦ ⅜ⱪכꜟ◓ ≢ ⇔≡™╢ ─ ⅛╠⁸ ─ ╩

⇔⁸ ≤⇔≡ ⌐ ≡∆╢⌐│ ⇔√ ⅜ ≢№╢≤™℮ ⌐ ∟⁸

─ ⱨ꜡כ⌐ ∆ ⌐⅔™≡⁸ ∆═⅝ ╩ ⌐⇔≡ ⌐ ≢⅝╢╟℮

⌂ ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ╩ ∆╢⁹ 

 

 1- 5- 10 ⱨ꜡כ  

─ ⌐╟╢  

⇔ ╖─№∫√ ⌐≈™≡│⁸ ⌐ ─ ⌐ ™≡ ↕╣

╢ ─ ╡ ™ ╩ ⇔⁸ ─ ה ⇔√ │ ↑ ╣╠╣⌂™

↓≤╩ ⇔⁸ ─ ⌐ ⇔≡ ∆╢⁹ 

 

↕╣√ │⁸ ≢ⱴ♬ⱨ▼☻♩♅▼♇◒≤ ╩ ∫√ ⌐ ∆╢⁹ 

│⁸ ╩ ⌐ ⇔√╕╕ ≢ ⇔⁸ ⅜│∫⅝╡⇔⌂™

╛⁸ ─ ⅜ ה ⇔≡™√ │⁸ ╣∑∏ ∆╢⁹ 

 

─ ╪∞ │⁸ ⌐ ⇔≡ ↑╢ ≢ 50 ─ ╖⌐

→⁸ⱴ♬ⱨ▼☻♩─ ≤ ╠⇔ ╦∑╢≤≤╙⌐⁸ ─ ≢ ⇔⁸

─ ─ ה ⅜ ↕╣√ │⁸ ╣∑∏ ה ∆╢⁹ 

ה ⇔√ ⌐│ ─ │ ↑ ╣╠╣⌂™↓≤╩ ⇔⁸ ↕

╣⌂™ │ ╩ ∆╢⁹ 

ᵑ

⁷NO⁷ ≤ ⇔√ β

(β

ᵑ

⁷ ⱨ꜡כ

⁷ ⱨ꜡כ

β ⁷ ≤ ⇔√ │ ⌐ ⇔⁸ ─ ╩

┼
┼ ⅝
─

⌂≥
╢ ╡
─

│
╣⌂™↓≤

─№╢╙─│
╣⌂™↓≤

ⱴ♬ⱨ▼☻♩
⁷

┼

ⱴ♬ⱨ▼☻♩

─
⅝ ╡

─
⅝ ╡

╖

┼

⅛╠
─ ⌐╟╢

─
≢─
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│⁸ ─ ♩כ꜠☻ ─ ─╖╩ ╣╢⁹

≤ⱴ♬ⱨ▼☻♩─ ⅔╟┘ ╩ ™⁸ ≤⇔≡ ⇔

⇔√ ⌐⁸₈ ⱴ♬ꜙ▪ꜟ₉⌐ ∫≡ ⌐ ╘ ≡╢⁹ 

♃כ♦  

╘ ≡√ │⁸ ⱷ♇◦ꜙ ╩ ♃כ♦≡™ ⇔⁸ ─ ╕≢ ∆

╢⁹╕√⁸ ─ ⌐≈™≡ ⌐ ⇔⁸ ∆╢⁹ 

 

ᵓ  

⅜ ─ ⌐ ⁸ ⇔⌂™╟℮Ⱡ♇♩⅔╟┘ ─ ╩ ∂╢⁹╕√ ⌐≈

™≡│ ⌐ ∂≡ ∆╢↓≤⌐╟╡ ה ╩ ∆╢⁹ 

 

ᵔ  

╩ ∆╢ ⌐ ╛∕─ ─ ⁸Ᵽ◔♠ ╩ ∆╢⁹╕√⁸⌡

∏╖⁸ ╛Ɫ◄∕─ ─ ⅜ ⇔⌂™╟℮⌐⁸ ⌐ ∂≡ ─ ╩ ℮⁹ 

 

ᵕ ◌Ᵽכ 

─ │⁸ ≤⇔≡ ↕ 0.5 ≢ ™⁸ │ ∆╢⁹ 
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(4)   

─ │⁸ ╠ 163 ╩ ⇔⁸ 50807 ⅛╠

╩ ⇔≡ ∆╢⁹ 

│ ⅛╠♄fiⱪ♩ꜝ♇◒ ⌐╟╡ ∆╢⅜⁸ ⌐ ╓∆ ╩

∆╢√╘⁸ │ ╩ ∆╢≤≤╙⌐⁸ ⅔╟┘ ─ 20 / hr ≤

─▪▬♪ꜞfi◓ ╩ ⌐ ∆╢⁹ 

 

 
 1- 5- ♩כꜟ 11  
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(5)   

│ ⌡ ─╟℮⌐ ⇔≡™╢⅜⁸ │ ≤ ─ ⁸ ∆╢⁹ 

ᵑ ─ ⌂ ─ ⌐ ∆╢ ⌐⅛⅛╢ ⅝ 

2021ה  11   

2022ה  6    

2022ה  9    

2023ה  9     

2024ה  5   ─  

2025ה  3 ה     

  β↓─ ⁸∕─ ⅝╙ ⇔≡ ╩ ╘╢⁹ 

 

ᵒ ─ ┘ ⌐ ∆╢ ⌐⅛⅛╢ ⅝ 

2025ה  4    

2025ה  10   

2025ה  11   

2026ה  5     

2026ה  6    

2026ה  8    

 

ᵓ  

2026ה  9    

2031ה  8 ה    

2033ה  8    

 1- 5- 3  

 2021 2022 2023 2024 2025 2026 2027  2031  2033 

                             

                             

                             

                             

 

 

                            

                             

                             

 

                            

                             

                             

 

(6)  ─ ⅔╟┘ ה ─ ⅝ 

─ ≤≤╙⌐⁸ ╩ ↕ 0.5 ⌐ ⇔√ ⁸₈ ₉╩ ℮⁹ 

─ │⁸ ⌐ ה ≢⅝╢╟℮⌂ ≤⇔≡ ה ≢⅝╢

╟℮ ⇔≡™ↄ⁹ 
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2. ⌐ ╓∆ ─  

 

2 - 1  ⌐ ╩ ╓∆  

₈ ₉ 18 9 ꜟ◒▬◘ꜞה 

⌐╟╢ ⌐ ∆╢ ≤ ╩  2- 1- 1⌐

∆⁹ 

│ ─ ≢№╢√╘⁸Ừ─ ™√ ∂╪ ⁸

ה ⁸ BOD⁸COD⁸SS ⅔╟┘ ( ─ ╣)⅜ ⌂ ≢№╢⁹ 

 2- 1- 1 ─ ⌐ ⇔ ↕╣╢ ⌂  

 
₈ ₉ 18 9       
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2 - 2  ≤ ─  

─  2- 1- 1⌐ ⇔√ ⌂ ⌐ ⇔⁸ ─ ⅔╟┘ ─

╩ ⇔⁸ ─ ⌐ ⇔ ╩ ╓∆↓≤⅜ ↕╣╢ ╩  2- 2- 1

⌐ ∆⁹ 

 2- 2- 1 ─ ⌐ ╢ ≤  

 

 

 

 

 

─

 

─

 

 

 
─

 

 
∂╪ ╗    ủ  

⅔╟┘      

 BOD⁸COD⁸SS ủ    

 ─ ⁸ ─      

 ꜠ⱬꜟ   ủ ủ 

 ꜠ⱬꜟ   ủ ủ 

ủ ⅜ ↕╣╢  

⌐ ∆≤⅔╡⁸ ─ ⌐ ™ ⁸ ⁸ ╩ ℮═⅝

│⁸ 

ᵑ ⌐ ℮ ∂╪─  

ᵒ ─ ⅜ ─ ⌐ ╓∆  

ᵓ   ⅔╟┘ ─ ⌐ ℮ ─  

ᵔ   ⅔╟┘ ─ ⌐ ℮ ─  

─ ≤∆╢⁹ 

 

2 - 3  ╩ ╦⌂™↓≤≤⇔√ ⁸ ≤∕─  

(1)  ─ ●☻⌐╟╢ ⁸  

─ ⌐ ™ ∆╢ ─ │⁸ ה ⅜ √╡ 30

60 ≢№╡⁸ ≤⌂╢ 163 ─ ─ 12

232 ⁸ 1, 568 ⁸ 1,800  3 ☿fi◘☻ ≤

═≡│╢⅛ ⌂ↄ⁸ ─ ≤⇔≡╙ ↕™⁹ 

√∞⇔⁸ 163 ≤ ─ ─ ⌐≈™≡│⁸ ⌐ ∆╢ ⁸ ─

⅜╒≤╪≥⌂ↄ⁸ ─ ⅜ ↕™≤│™ⅎ⌂™√╘⁸ ─ ⌐

℮ ה ╩ ≤∆╢⁹ 

(2)  ( )─ ⌐╟╢ ─ ╣  

 ╩ ╗ ─ ─ │ 550, 000 ≢№╡⁸∕╣⌐ ⇔≡ ─

( ╩ ╗)─ │ 20,000 ≢№╢⁹ ⅜ ⌐ ╘╢ │ 4

≢№╡⁸ ─ ⅜ ─ ⌐ ╩ ╓∆ │ ↕™≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ≤ ─ ⌐⁸ ╩ ≤∆╢ ╩ ∆╢ │⌂

™⁹ 
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2 - 4  ─  

 

⁸ ≤™℮⁹ ⅔╟┘∕─ ─ ─℮∟⁸

─ ⌐╟╡ ⅜ ┬≤ ⅎ╠╣╢ ≤ ⌐≈™≡ ╩ ∆╢√

╘ ╩ ∫√⁹ │⁸ ─ ⌐≈™≡ ╕√│ ⌐╟╡ ∫√⁹ 

 

( ─ ⁸ ⁸ )   

⌂ ─  

⌐╟╢ ─  

 

│⁸ ╩ ≤⇔≡⁸ ↔≤⌐ ⅜ ┬ ⅜№╡⁸

⅛≈ ─ ∆╢ ≤⇔√⁹ 

 

(1)  ( ─ ⁸ ⁸ )  

ᵑ ─  

│ ─ ⌐ ⇔⁸ ╡ │ ⌐ ∆≤⅔╡⁸

─№╢ ╩ ╗╟℮⌐⁸ ⌐ ( 55 ⁸ 117)⁸ ⌐

( 64⁸ 156)⁸ ⌐ ( 79⁸ 172)⅜№╢⁹ │

─ ∆╢ ⌐№╡⁸ ⅛╠─ │ 200m≢№╢⁹ 

╕√⁸↓╣╠─ ─ ╡⌐│⁸ ( 35⁸ 77)⁸ ( 61⁸

130)⁸ ( 55⁸ 140)⁸ ( 63⁸ 147)⅜№╡⁸

≢ ( 412⁸ 939)╩ ⇔≡™╢⅜⁸ ⁸ ⁸∕─ ─

⌐ ∆═⅝ │ ⌐│ ™⁹ 

 

ᵒ ─  

⌐⅔↑╢ ≤⇔≡│⁸ 163 ⅜№╡⁸∕─ │

24 ⅜ 4, 691 ⁸ 12 ⅜ 3, 723 ≢№╢⁹ 3 ☿fi◘☻⁸

 

╕√⁸ 163 ⅛╠ ╕≢│⁸ ╩ ⇔≡▪◒☿☻≢⅝╢⁹ 

 

ᵓ  

⅔╟┘∕─ ─ │⁸ ≢№╡⁸ ─ │↕╣≡™

⌂™⁹
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 2- 4- 1 ─ ─ ≤  

 

 

 

 79 

    172 

 64 

    156 

 55 

    117 

 
200  
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(2)  ⌂ ⁸ ⁸ ∂╪─ ─  

⌐│ 163 ⅜ ∫≡⅔╡⁸∕─ ⅜ ─ ⌐ ∆╢

⌂ ≤⌂∫≡™╢≤ ⅎ╠╣╢⁹ 

│ ≤ ⌐ ╕╣≡⅔╡⁸ 500 ─ ⌐│ │⌂™⁹

─ ≤⇔≡│⁸ 163 ⌐♬♅♬♅ ⁸SenGoku ⁸ ⅜№╡⁸

─ ╩ ╪∞ ⌐│ ⅜№╢⁹ 

 

 2- 4- 2 ─  

 

 

 

  

SenGoku  ♬♅♬♅  
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(3)  ─ ─  

ᵑ ─ ⌐ ╢ 48 5 8 25 ⁸ 53 7 11

38 ⁸ 9 2 4 4 ⁸ 21 9 9 33  

 ─  

 ─ ⅜ 0.04ppm ≢№╡⁸⅛≈⁸ ⅜

0.1ppm ≢№╢↓≤⁹ 

 ─ ⅜ 10ppm ≢№╡⁸⅛≈⁸ ─  

⅜ 20ppm ≢№╢↓≤⁹ 

 ─  ⅜ 0.10 / ≢№╡⁸⅛≈ ⅜ 

0.20 /  ≢№╢↓≤⁹ 

 ⅜ 15ȋ g/ ≢№╡⁸⅛≈⁸ ⅜ 35ȋg/

≢№╢↓≤⁹ 

 ─ ⅜ 0.04ppm⅛╠ 0.06ppm╕≢─♂כfi │∕

╣ ≢№╢↓≤⁹ 

○◐◦♄fi♩ ⅜ 0.06ppm ≢№╢↓≤⁹ 

ⱬfi♀fi ⅜ 0.003 / ≢№╢↓≤⁹ 

♩ꜞ◒꜡꜡◄♅꜠fi ⅜ 0.13 / ≢№╢↓≤⁹ 

♥♩ꜝ◒꜡꜡◄♅꜠fi ⅜ 0.2 / ≢№╢↓≤⁹ 

☺◒꜡꜡ⱷ♃fi ⅜ 0.15 / ≢№╢↓≤⁹ 

 

♄▬○◐◦fi ⌐╟╢ ─ ⌐ ╢ 11 12 27 68  

      

       ⅜ 0.6pg- TEQ/  ≢№╢↓≤⁹ 

 . │⁸2,3,7,8 ☺ⱬfi♂כⱤꜝכ☺○◐◦fi─ ⌐ ⇔√ ≤∆╢⁹ . ─

⌐ ╢ │⁸ ⁸ ∕─ ⅜ ⇔≡™⌂™ │ ⌐≈™≡│

⇔⌂™⁹ 

 

ꜞ☻◒─ ╩ ╢√╘─  ─ ⌐╟╢ ꜞ☻◒─ ╩

╢√╘─ ≤⌂╢ 15 30 ה 18 12 20 ⁸

22 10 15 ⁸ 26 5 1 ⁸ 2 8 20 ה  

  

▪◒ꜞ꜡♬♩ꜞꜟ ⅜ 2ȋg/ ≢№╢↓≤⁹ 

ⱦ♬ꜟ⸗ⱡⱴכ ⅜ 10ȋg/ ≢№╢↓≤⁹ 

 ⅜ 40ngHg/ ≢№╢↓≤⁹ 

♬♇◔ꜟ  ⅜ 25ngNi/ ≢№╢↓≤⁹ 

◒꜡꜡ⱱꜟⱶ ⅜ 18ȋg/ ≢№╢↓≤⁹ 

1,2-☺◒꜡꜡◄♃fi ⅜ 1.6ȋg/ ≢№╢↓≤⁹ 

1,3-Ⱪ♃☺◄fi ⅜ 2.5ȋg/ ≢№╢↓≤⁹ 

ⱥ ┘ ⱥ  ⅜ ngAs/ ≢№╢↓≤⁹ 

ⱴfi●fi ┘ ⱴfi●fi  ⅜ 140ngMn/ ≢№╢↓≤⁹ 

ⱷ♅ꜟ ⅜ 94ȋg/ ≢№╢↓≤⁹ 

▪☿♩▪ꜟ♦ⱥ♪ ⅜ 120ȋg/ ≢№╢↓≤⁹ 
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ᵒ ⌐ ╢  

⌐ ╢ │⁸ 46 12 28 59 ⌐╟╡₈ ─ ─

⌐ ∆╢ ₉(  2- 4- 1)≤₈ ─ ⌐ ∆╢ ₉(  2- 4- 2)⅜ ╘╠╣≡

™╢⁹₈ ─ ─ ⌐ ∆╢ ₉│ ≡─ ⌐ ↕╣╢⅜⁸₈ ─

⌐ ∆╢ ₉│⁸ ⁸ ⅔╟┘ ─ ⌐⁸∕╣∙╣™ↄ≈⅛─ ⌐ ↑≡

↕╣≡⅔╡⁸ ₁─ ↔≤⌐ ╩ ⇔≡ ╩ ≡│╘╢↓≤⌐╟∫≡

⌐ ↕╣╢⁹ ─ │⁸ ─ ⌐ ∆╢ ─ A ⌐ ↕╣

≡™╢⁹ 

 

 2- 4- 1 ─ ─ ⌐ ∆╢ ( )  

      

◌♪Ⱶ►ⱶ 0.003 L  
K0102 ₈ ₉≤™℮⁹ 55.2⁸55.3 │ 55.4 ⌐

╘╢  

◦▪fi 
↕╣⌂™↓

≤⁹ 

38.1.2 ┘ 38.2 ⌐ ╘╢ ⁸ 38.1.2 ┘ 38.3 ⌐ ╘╢

│ 38.1.2 ┘ 38.5 ⌐ ╘╢  

 0.01 L  54⌐ ╘╢  

◒꜡ⱶ 0.02 L  

65.2 ⌐ ╘╢ √∞⇔⁸ 65.2.6 ⌐ ╘╢ ⌐╟╡

│ ╩ ∆╢ ⌐№≈≡│⁸ K0170- 7 ─ 7 ─

a) │ b)⌐ ╘╢ ╩ ℮╙─≤∆╢⁹)  

 0.01 L  61.2⁸61.3 │ 61.4 ⌐ ╘╢  

 0.0005 L  ⌐ →╢  

▪ꜟ◐ꜟ  
↕╣⌂™↓

≤⁹ 
⌐ →╢  

 
↕╣⌂™↓

≤⁹ 
⌐ →╢  

☺◒꜡꜡ⱷ♃fi 0.02 L  0125─ 5.1⁸5.2 │ 5.3.2 ⌐ ╘╢  

 0.002 L  0125─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5⌐ ╘╢  

1,2-☺◒꜡꜡◄♃fi 0.004 L  0125─ 5.1⁸5.2⁸5.3.1 │ 5.3.2 ⌐ ╘╢  

1,1-☺◒꜡꜡◄♅꜠fi 0.1 L  0125─ 5.1⁸5.2 │ 5.3.2 ⌐ ╘╢  

◦☻- 1,2-☺◒꜡꜡◄♅꜠fi 0.04 L  0125─ 5.1⁸5.2 │ 5.3.2 ⌐ ╘╢  

1,1,1 -♩ꜞ◒꜡꜡◄♃fi L  0125─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5⌐ ╘╢  

1,1,2 -♩ꜞ◒꜡꜡◄♃fi 0.006 L  0125─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5⌐ ╘╢  

♩ꜞ◒꜡꜡◄♅꜠fi 0.01 L  0125─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5⌐ ╘╢  

♥♩ꜝ◒꜡꜡◄♅꜠fi 0.01 L  0125─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5⌐ ╘╢  

1,3-☺◒꜡꜡ⱪ꜡Ɑfi 0.002 L  0125─ 5.1⁸5.2 │ 5.3.1 ⌐ ╘╢  

♅►ꜝⱶ 0.006 L  ⌐ →╢  

◦ⱴ☺fi 0.003 L  ─ │ ⌐ →╢  

♅○ⱬfi◌ꜟⱩ 0.02 L  ─ │ ⌐ →╢  

ⱬfi♀fi 0.01 L  0125─ 5.1⁸5.2 │ 5.3.2 ⌐ ╘╢  

☿꜠fi 0.01 L  67.2⁸67.3 │ 67.4 ⌐ ╘╢  

┘

 
10 L  

⌐№≈≡│ 43.2.1⁸43.2.3⁸43.2.5 │ 43.2.6 ⌐

╘╢ ⁸ ⌐№≈≡│ 43.1 ⌐ ╘╢  

┤∫  0.8 L  

34.1 ⇔ↄ│ 34.4⌐ ╘╢ │ 34.1c) 6

╩ ↄ⁹ ⌐ ╘╢ ┘▬○fi◒꜡ⱴ♩◓ꜝⱨ ≢

≤⌂╢ ⅜ ⇔⌂™ ⌐№≈≡│⁸↓╣╩ ∆╢↓≤⅜≢

⅝╢⁹ ┘ 6⌐ →╢  

╒℮  1 L  47.1⁸47.3 │ 47.4 ⌐ ╘╢  

☺○◐◘fi 0.05 L  ⌐ →╢  

  

 │ ≤∆╢⁹√∞⇔⁸ ◦▪fi⌐ ╢ ⌐≈™≡│⁸ ≤∆╢  

 ₈ ↕╣⌂™↓≤₉≤│⁸ ─ ⌐ →╢ ⌐╟╡ ⇔√ ⌐⅔™≡⁸∕─ ⅜ ─ ╩

╢↓≤╩™℮⁹ ⌐⅔™≡ ∂⁹ 

 ⌐≈™≡│⁸┤∫ ┘╒℮ ─ │ ⇔⌂™⁹ 

 ┘ ─ │⁸ 43.2.1⁸43.2.3⁸43.2.5 │ 43.2.6 ⌐╟╡ ↕╣√ ▬○fi─ ⌐

0.2259╩ ∂√╙─≤ 43.1 ⌐╟╡ ↕╣√ ▬○fi─ ⌐ 0.3045╩ ∂√╙── ≤∆

╢⁹ 
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 2- 4- 2 ─ ⌐ ∆╢  

 

 

 

 

─  

    

▬○fi 

( )  

 

 

( )  

 

  

( )  

 

  

( )  

 

 

 

 

┘

─ ⌐ →

╢╙─ 

6.5  

8.5  

/L  

 

25 /L  

 

7.5 /L  

 

20CFU/ 

100mL

 

─

─(2) ⌐

╟╡

↔≤

⌐ ∆

╢  
 

 

 

┘ ─

⌐ →╢╙─ 

6.5  

8.5  

/L  

 

25 /L  

 

7.5 /L  

 

300CFU/ 

100mL

 

 

 

┘

─ ⌐ →╢╙

─ 

6.5  

8.5  

/L  

 

25 /L  

 

/L  

 

1,000CFU/ 

100mL

 

 

 

┘

─ ⌐ →

╢╙─ 

6.5  

8.5  

/L  

 

50 /L  

 

/L  

 
 

 

 

┘ ─

⌐ →╢╙─ 

6.0  

8.5  

/L  

 

100 /L  

 

/L  

 
 

 
 

 

6.0  

8.5  

10 /L  

 

↔╖ ─

⅜ ╘╠

╣⌂™↓≤ 

/L  

 
 

 

 12.1 ⌐ 

╘╢  

│●ꜝ☻  

╩ ™╢  

 

⌐╟╡↓ 

╣≤ ─ 

─  

╠╣╢  

 21 ⌐

╘╢  

⌐ →

╢   

 32 ⌐

╘╢  │

  

⇔ↄ│ 

☿fi◘╩ ™

╢

 ⌐

╟╡ ↓╣≤  

─

─ ╠╣╢

 

 10 ⌐

→╢  
 

  │⁸ ≤∆╢⁹√∞⇔⁸ ⌐ ╢ ⌐≈™≡│⁸90%  ─ ─ כ♦

♃╩∕─ ─ ↕™╙─⅛╠ ⌐ ═√ ─ 0.9×  │ ♃כ♦─ ♃כ♦─ 0.9×⅜ ≢⌂™

│ ╩ ╡ →√  ─ ╩≤╢⁹ ≤∆╢( ⁸ ╙↓╣⌐ ∏╢⁹)⁹ 

 ⌐≈™≡│⁸ ▬○fi  6.0  7.5 ⁸ 5 L ≤∆╢( ╙↓╣⌐ ∏╢)⁹ 

 ≤│⁸ ⌐≈™≡ ⌐ ∆╢↓≤⅜≢⅝╢ ≢ №≈≡⁸ ╩ ⌐ ∆

╢ ╩ ∆╢╙─ │∕─ ╩ ∆╢ ≤  ↕╣≡™╢╙─╩™℮( ⁸ ╙↓╣⌐ ∏╢⁹)⁹  

 ╩ ≤⇔≡™╢ ╩ ≤⇔≡™╢ ╩ ↄ⁹  ⌐≈™≡│⁸  100

100ml ≤∆╢⁹  ⁸ ┘ ⌐≈™≡│⁸ ─ ⁸ ─ ─ │ ⇔⌂

™ ⁸ ╙↓╣⌐ ∏╢⁹⁹  ⌐ ™╢ │ כ♬꜡◖ Colony Forming Unit

100ml ≤ ⇔⁸ ╩ ≢ ⇔⁸ כ♬꜡◖√⇔ ╩ ⅎ╢↓≤≢ ∆╢⁹ 

 
 ─  

 ╤ ⌐╟╢ ⌂ ╩ ℮╙─ 
  ╤ ⌐╟╢ ─ ╩ ℮╙─ 
  ╩ ℮ ─ ╩ ℮╙─ 

 ꜘⱴⱷ⁸▬꞉♫ ─ ┘⌐ ┘ ─  
  ◘◔ ┘▪ꜚ ─ ┘ ─  
  ◖▬⁸ⱨ♫ ⁸ɗ ─  

 ⌐╟╢ ─ ╩ ℮╙─ 
  ⌐╟╢ ─ ╩ ℮╙─ 
  ─ ╩ ℮╙─ 

 ─ ( ─ ╩ ╗⁹)⌐⅔™≡ ╩ ∂⌂™  
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♄▬○◐◦fi ⌐≈™≡│⁸₈♄▬○◐◦fi ⌐╟╢ ─ ⁸ ─ ┘ ─

⌐ ╢ ⌐≈™≡₉⌐╟╡⁸ ─ ≤ ⌐≈™≡⁸  2- 4- 3⌐ ∆ ⅜

↑╠╣≡™╢⁹ 

 2- 4- 3  ♄▬○◐◦fi ⌐╟╢ ─ ─ ─ ╩ ╗⁹ ⌐ ╢  

11 12 27 68  

    

♄▬○◐◦fi

 

 1pg- TEQ/L  K0312⌐ ╘╢  

 150pg- TEQ/g  

─ ⌐ ╕╣╢♄▬○◐◦fi ╩

כ꜠☻◒♇♁ ⇔⁸ ●☻◒꜡ⱴ

♩◓ꜝⱨ ⌐╟╡ ∆╢  

 

ᵓ ─ ⌐ ╢  

 2- 4- 4 ─ ⌐ ╢ 9 3 13 10  

      

◌♪Ⱶ►ⱶ 0.003  
₈ ₉≤™℮⁹ 0102 ─ 55.2⁸ 

55.3 │ 55.4 ⌐ ╘╢  

◦▪fi ↕╣⌂™↓≤⁹ 

0102 ─ 38.1.2 0102 ─ 38 ─  11 ╩ 

ↄ⁹ ∂⁹ ┘ 38.2 ⌐ ╘╢ ⁸

0102 ─ 38.1.2 ┘ 38.3 ⌐ ╘╢ ⁸ 0102 

─ 38.1.2 ┘ 38.5 ⌐ ╘╢ │  46  12 

  59 ⌐ ╢ ⌐≈

™≡  ₈ ₉≤™℮⁹ ⌐

→╢   

 0.01  0102 ─ 54 ⌐ ╘╢  

◒꜡ⱶ 0.02  

0102 ─ 65.2 0102─ 65.2.2 ┘ 65.2.7 

╩ ↄ⁹ ⌐ ╘╢ √∞⇔⁸ ─ ⅛ ╠ ╕≢⌐

→╢ ⌐№∫≡│⁸∕╣∙╣ ⅛╠  ╕≢⌐ ╘

╢≤↓╤⌐╟╢⁹   0102 ─ 65.2.1 ⌐ ╘╢

⌐╟╢   ≤⇔≡ 50mm─ ☿ꜟ╩

™╢↓ ≤⁹  0102 ─ 65.2.3⁸65.2.4 │ 

65.2.5 ⌐ ╘╢ ⌐╟╢ 0102─ 65.─  

11─ b ⌐╟╢ ⌐ ╢⁹  ⌐⁸∕─ ⅜

0.02 ∆╢╟℮ ⌐ ◒꜡

ⱶ ╩ ⇔≡ ╩  ╘ ∕─ ⅜70

120 ≢№╢↓≤╩ ∆╢↓ ≤⁹  0102 ─ 

65.2.6 ⌐ ╘╢ ⌐╟╡  ─ ─ ™ ╩

∆╢  ⌐ ╘╢ ≤↓╤⌐╟╢╒⅛⁸ 0170

─ ─ a  │ b ⌐ ╘╢ ╩ ℮↓≤⁹ 

 0.01  0102 ─ 61.2⁸61.3 │ 61.4 ⌐ ╘╢  

 0.0005  ⌐ →╢  

▪ꜟ◐ꜟ  ↕╣⌂™↓≤⁹ ⌐ →╢  

 ↕╣⌂™↓≤⁹ ⌐ →╢  

☺◒꜡꜡ⱷ♃fi 0.02  0125 ─ 5.1⁸5.2 │ 5.3.2 ⌐ ╘╢  

 0.002  
0125 ─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5 ⌐  

╘╢  

◒꜡꜡◄♅꜠fi 
( ⱦ♬ꜟ

│ ⱦ♬ꜟ⸗ⱡⱴ

(כ  

0.002  

⌐ →╢  
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1,2-  0.004  0125─ 5.1⁸5.2⁸5.3.1 │ 5.3.2 ⌐ ╘╢  

1,1-  0.1  0125 ─ 5.1⁸5.2 │ 5.3.2 ⌐ ╘╢  

1,2-  0.04  

◦☻ ⌐№∫≡│  K0125 ─ 5.1⁸5.2 │ 5.3.2 

⌐ ╘╢ ⁸♩ꜝfi☻ ⌐№∫≡│⁸  K0125 ─ 

5.1⁸5.2 │ 5.3.1 ⌐ ╘╢  

1,1,1 -  1  
0125 ─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5 ⌐  

╘╢  

1,1,2 -  0.006  
0125 ─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5 ⌐  

╘╢  

 0.01  
0125 ─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5 ⌐  

╘╢  

 0.01  
0125 ─ 5.1⁸5.2⁸5.3.1⁸5.4.1 │ 5.5 ⌐  

╘╢  

1,3-

 
0.002  

0125 ─ 5.1⁸5.2 │ 5.3.1 ⌐ ╘╢  

♅►ꜝⱶ 0.006  ⌐ →╢  

◦ⱴ☺fi 0.003  ─ │ ⌐ →╢  

♅○ⱬfi◌ꜟⱩ 0.02  ─ │ ⌐ →╢  

ⱬfi♀fi 0.01  0125 ─ 5.1⁸5.2 │ 5.3.2 ⌐ ╘╢  

☿꜠fi 0.01  0102 ─ 67.2⁸67.3 │ 67.4 ⌐ ╘╢  

┘

 
10  

⌐№∫≡│ 0102 ─ 43.2.1⁸43.2.3⁸ 

43.2.5 │ 43.2.6 ⌐ ╘╢ ⁸ ⌐№ 

∫≡│ 0102 ─ 43.1 ⌐ ╘╢  

┤∫  0.8  

0102─ 34.1 0102─ 34─ 1╩ ↄ⁹  

⇔ↄ│ 34.4 ≤⌂╢ ≤⇔≡Ɫ꜡◕fi  

│Ɫ꜡◕fi ⅜ ⌐ ╕╣╢ ╩ ∆╢ 

⌐№∫≡│⁸ ≤⇔≡⁸  200ml ⌐ 

 10ml⁸╡╪  60ml ┘ ♫♩ꜞ►ⱶ 10g ╩  

⅛⇔√ ≤◓ꜞ☿ꜞfi 250ml ╩ ⇔⁸ ╩ ⅎ≡ 

1,000ml ≤⇔√╙─╩ ™⁸ 0170Ί─  

─▪ꜟⱵ♬►ⱶ ─ꜝ▬fi╩ ∆╢⁹ ⌐ ╘ 

╢ │ 0102 ─ 34.1.1c) ( 2 ) ┘ 

0102 ─ 34 ─  1 ╩ ↄ⁹ ⌐ ╘╢  

┘▬○fi◒꜡ⱴ♩◓ꜝⱨ ≢ ≤⌂╢  

⅜ ⇔⌂™↓≤╩ ⇔√ ⌐№∫≡│⁸↓╣╩ 

∆╢↓≤⅜≢⅝╢⁹ ┘ ⌐ 

→╢  

╒℮  1  0102 ─ 47.1  47.3 │ 47.4 ⌐ ╘╢  

1,4-☺○◐◘fi 0.05  ⌐ →╢  

 

 │ ≤∆╢⁹√∞⇔⁸ ◦▪fi⌐ ╢ ⌐≈™≡│ ⁸ ≤∆╢  

 ₈ ↕╣⌂™↓≤₉≤│⁸ ─ ⌐ →╢ ⌐╟╡ ⇔√ ⌐⅔™≡⁸∕─

⅜ ─ ╩ ╢↓≤╩™℮⁹ 

 ┘ ─ │⁸ 0102 ─ 43.2.1⁸43.2.3⁸43.2.5 │ 43.2.6 ⌐

╟╡ ↕╣√ ▬○fi─ ⌐ 0.2259 ╩ ∂√╙─≤ 0102 ─ 43.1 ⌐╟╡

↕╣√ ▬○fi─ ⌐  0.3045 ╩ ∂√╙── ≤∆╢⁹ 

 1 2Ί☺◒꜡꜡◄♅꜠fi─ │⁸ 0125 ─ 5.1⁸5.2 │ 5.3.2 ⌐╟╡ ↕╣√◦☻

 ─ ≤ 0125 ─ 5.1⁸5.2 │ 5.3.1 ⌐╟╡ ↕╣√♩ꜝfi☻ ─ ─ ≤∆

╢⁹ 
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ᵔ ⌐ ╢ H10. 9.30 64  

⌐ ╢ ╩ ⌐ ∆⁹ ─ ⌐│⁸ ─ │⌂↕╣≡

™⌂™⁹ 

 2- 4- 5 ⌐ ╢  

─  
   

6 10  10 6  

A 55♦◦ⱬꜟ  45♦◦ⱬꜟ  

B 55♦◦ⱬꜟ  45♦◦ⱬꜟ  

C 60♦◦ⱬꜟ  50♦◦ⱬꜟ  

 2- 4- 6 ⌐ ╢ ( ⌐ ∆╢ )  

─  
   

6 10  10 6  

A 2  
60♦◦ⱬꜟ  55♦◦ⱬꜟ  

B 2  

C 1  65♦◦ⱬꜟ  60♦◦ⱬꜟ  

 2- 4- 7 ⌐ ╢ ( ╩ ℮ ⌐ ∆╢ )  

   

6 10  10 6  

70♦◦ⱬꜟ  65 ♦◦ⱬꜟ  

β │⁸ ⁸ ┘ ⌐│ ⇔⌂™⁹ 

 ─ ⌐⅔™≡ ─ ╩ ↑╛∆™ ─ ╩ ≤⇔≡ ╘√ ⅜ ╕╣≡™╢

≤⅝│⁸ ┼ ∆╢  ⌐ ╢ 45♦◦ⱬꜟ⁸ 40♦◦ⱬꜟ ⌐╟╢

↓≤⅜≢⅝╢⁹ 

2 ╩ ℮  

(1) ⌐ ∆╢ ⁸ ⁸ ┘ ⌐

№∫≡│ ─ ⌐ ╢⁹  

(2) (1) ─ ╩ ↄ╒⅛⁸ ≢№∫≡ ⌐

╘╢  

3 ₈ ╩ ℮ ⌐ ∆╢ ₉≤│ ─ ⌐ ∂≡ ⅛╠─ ⌐╟╢

↓≤≤⇔⁸ ─≤⅔╡≤∆╢⁹ 

(1) ─ ╩ ∆╢ ╩ ℮  15   

(2) ╩ ⅎ╢ ╩ ∆╢ ╩ ℮  20  

ₒ 24 3 31 ₓ 

 ⁸ ⁸ ⁸ ┘ ─ ─℮∟⁸

43  100 ─ ⌐╟╡ ╘╠╣√

⁸ ⁸  ┘

 

 ⁸ ⁸ ⁸ ┘ ─ ─℮∟⁸

─ ⌐╟╡ ╘╠╣√ ⁸ ┘  

 ⁸ ⁸ ⁸ ┘ ─ ─℮∟⁸

─ ⌐╟╡ ╘╠╣√ ⁸ ⁸ ┘

 

 ─ ┘ │⁸ ⌐⅔↑╢ ┘ ⌐╟∫≡

↕╣√╙─≤∆╢⁹  
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ᵕ ⌐ ╢ 16 ─ ⌐ ≠ↄ ⌐⅔↑╢

─  

 2- 4- 8 ⌐ ╢  

─  
─  

 8 7   8  

 65 dB  60 dB  

 70 dB  65 dB  

 ⌂ ─ ╩ ∆╢√╘⁸ ⌐ ─ ╩ ≤∆╢ ┘

─ ⌐ ↕╣≡™╢√╘⁸ ─ ╩ ≤∆╢  

 ─ ⌐ ∑≡ ⁸ ─ ⌐ ↕╣≡™╢ ≢№∫≡⁸∕─

─ ─ ╩ ∆╢√╘⁸ ─ ╩ ∆╢ ⅜№╢

┘ ≤⇔≡ ─ ⌐ ↕╣≡™╢ ≢№∫≡⁸∕─ ─ ─

╩ ↕∑⌂™√╘⁸ ⇔™ ─ ╩ ∆╢ ⅜№╢  
 

 

(4)  ⌐╟╢  

─ ⌐≈™≡│⁸₈ ─ ┘ ⌐ ∆╢ ₉─ ⌐ ≠⅝⁸

₈ ─ ┘ ─ ⌐ ╢ ─ ╩ ╘╢ ₉⌐

╟╡⁸ ⅜ ∆═⅝ ─ ╛ ─ ─ ⅜ ╘╠╣≡

™╢⁹ 

⌐⅔™≡⁸ ⌐ ╢ ≤⇔≡⁸  2- 4- 9⌐ ∆ ⌐≈™

≡│ ⌐ ⁸ 

 2- 4- 10 ⌐ ∆ ⌐≈™≡│ ⌐ ⅜ ⇔√ ⌐⅔™≡│

⌐ ⁸ ─ ╩ ⇔√ ─ ╩ ⇔⁸

∆╢↓≤⅜ ≠↑╠╣≡™╢⁹╕√⁸  2- 4- 9⌐ ∆ ⌐≈™≡⁸ ─ ≢⁸

⌐ ⁸ ─ ─ ╩ ⇔⁸ ∆╢↓≤⅜ ≠↑╠╣≡™╢⁹ 

─ ⌐⅔™≡⁸ ─ ∕─ ⅜ ⌐№╢↓≤⅜

╠⅛≢№╢╙─╩ ↄ⁹ ⅜ ╘╠╣╢ │⁸∕─ ∕─ ─ ─

⌂ ╩ ∏╢↓≤⅜ ≠↑╠╣≡⅔╡⁸╕√⁸ ─ ⌐⅔™≡⁸  2- 4- 9⅔

╟┘ 

 2- 4- 10 ⌐ →╢ ⌐ ⇔⌂™ │⁸ ╛⅛⌐ ─ ⅔╟┘ ─

∕─ ─ ⌂ ╩ ∏╢↓≤⅜ ≠↑╠╣≡™╢⁹ 

⌂⅔⁸♄▬○◐◦fi ⌐≈™≡│⁸₈♄▬○◐◦fi ⌐ ≠ↄ

─ ─ ╩ ╘╢ ₉⌐╟╡⁸ ─ ⅜ ╘╠╣≡™╢⅜⁸

─ ⌐│ ↕╣≡™⌂™⁹ 
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 2- 4- 9 ─  

      

▪ꜟ◐ꜟ  ↕╣⌂™↓≤⁹ 

 . /L  

◌♪Ⱶ►ⱶ . /L  

 . /L  

◒꜡ⱶ . /L  

 . /L  

◦▪fi ↕╣⌂™↓≤⁹ 

ⱳꜞ ⱦⱨ▼♬ꜟ ↕╣⌂™↓≤⁹ 

♩ꜞ◒꜡꜡◄♅꜠fi . /L  

♥♩ꜝ◒꜡꜡◄♅꜠fi . /L  

☺◒꜡꜡ⱷ♃fi . /L  

 . /L  

1,2-☺◒꜡꜡◄♃fi  . /L  

1,1-☺◒꜡꜡◄♅꜠fi  . /L  

1,2-☺◒꜡꜡◄♅꜠fi  . /L  

1,1,1 -♩ꜞ◒꜡꜡◄♃fi  /L  

1,1,2 -♩ꜞ◒꜡꜡◄♃fi  . /L  

1,3-☺◒꜡꜡ⱪ꜡Ɑfi  . /L  

♅►ꜝⱶ . /L  

◦ⱴ☺fi . /L  

♅○ⱬfi◌ꜟⱩ . /L  

ⱬfi♀fi . /L  

☿꜠fi . /L  

1,4-☺○◐◘fi . /L  

◒꜡꜡◄♅꜠fi │  . /L  

 

.₈ ↕╣⌂™↓≤₉≤│⁸ ⅜ ╘╢ ⌐╟╡ ⇔√ ⌐⅔™≡⁸∕─

⅜ ─ ╩ ╢↓≤╩™℮⁹ 

 

 2- 4- 10 ─  

     

BOD  

│ COD  

  /L  

  /L  
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3. ˗ ǲȏȒ◙ ǵ˔ ǯ ͔ 

 

3 - 1  ∂╪  

(1)   

ᵑ  

⅜ ⇔≡™╢ ( HP≢ )╩ ⁸ ⇔√⁹ 

ᵒ  

∂╪ 

♦☺♃ꜟ ∂╪ ⌐╟╢ ∂╪  

╡ 1  3- 1- 1  

5 4 20  9:00 17:00─ ⌐ (1 ╩ )  

 

 3- 1- 1 ∂╪
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ᵒ  

1)  

─ 4 ◘☻♥♫ⱦꜞ♥▫꜠ⱳכ♩ ⌐╟╢≤⁸

⌐⅔↑╢ 2 ─ (SPM)─ │ 3- 1- 1⌐ ∆≤⅔╡≢⁸

│ 0.011 0.013 / ≢№∫√⁹ 

 3- 1- 1  

    ─ 2  

 

 
R2  0.013 0.035 

R3  0.011 0.022 

⅜  
R2  0.012 0.032 

R2  0.011 0.022 
β1 HP 5 9 1  

 

2)  

≢─ ╩  3- 1- 2 ⌐ ∆⁹ │ ♦☺♃ꜟ ( LD-

3K2)⌐╟╡ ⇔⁸ │⁸CPM ( )≢ ⇔≡™╢⁹ ─ │⁸ 0

2m/s ≢№╡⁸ │ ≤ ⌐ ╕╣√ ≢№╡ ─ ╙╒≤╪≥ ↄ⁸ ∂

╪╩ ↕∑╢╟℮⌂ ╛⁸ │ ╦╣≡™⌂⅛∫√⁹ 

 

 3- 1- 2 ∂╪  

   
 CPM  

(m/s)  β1,2 

2023/4/20 9   0.4  19 

  10   1.0  23 

  11   1.0  24 

  12   1.2  24 

  13   0.3  23 

  14   1.6  22 

  15   1.9  20 

  16   1.8  20 

      22 

β1 CPM Count Per Minute  1 ─◌►fi♩ )   24 

β2 60    19 

 

─ ≢№╢ CPM ( )│⁸ K ⌐╟╡⁸ ≢

⌐ ∆╢↓≤⅜ ╢⁹ 

 

( / ) CPM ( )× K  
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↓─ K ⌐ ⇔≡│⁸™ↄ≈⅛─ ⅛╠  3- 1- 3─╟℮⌂ ⅜ ↕╣≡™╢⁹ ─ᵑ(∏

™ )≤ᵒ( )⌐≈™≡│ K ⅜∕╣∙╣ 0.0022⁸0.0025≢№╢─⌐ ⇔⁸ᵓ ᵕ

≢│ 0.0012 ≢ⱪכꜟ◓─≈⁸2╡№≢0.0013 K ⌐ ™⅜ ╠╣╢⁹ 

 3- 1- 3  

 K  

ᵑ ∏™ ⌐⅔↑╢●▬♪ꜝ▬fi( )  0.0022 

ᵒ ⌐⅔↑╢ ∂╪ ⱴ♬ꜙ▪ꜟ( )  0.0025 

ᵓ ⅝ Ⱪכ☻─ ╩ ∆╢√╘─ ─  0.0012 

ᵔ ⱦꜟ ☿fi♃0.0013 ♩☻◐♥  כ 

ᵕ ⱴ♬ꜙ▪ꜟ 21  0.0013 

 

↓╣⌐≈™≡│⁸ᵑ(∏™ )⅔╟┘ᵒ( )│♩fiⱠꜟ╛ ≢

╛ ─ ⅜ ⅝ↄ ™≤ ╦╣╢ ∂╪⅜ ⇔≡™╢ ≢─ ⅛╠ ⅝∞

↕╣√╙─≢№╢─⌐ ⇔⁸ᵓ ᵕ│ ⌐ ─ ≢─ ─√╘⌐ ↕╣√ ≢

№╢≤ ⅎ╠╣⁸∕─ ™⅜ ╣≡™╢╙─≤ ╦╣╢⁹ 

─ ─ │⁸ │ ≤ ⌐ ╕╣√ ≢⁸ │ ↄ

⌂ ≢№╡⁸ ╩ ∂≡ ⌐ ⅎ╢╟℮⌂ ⌂ ∂╪─ │ ╘╠╣⌂⅛∫√↓≤

⅛╠⁸↓↓≢│ ─ K ─℮∟ 0.0013 ╩ ™≡⁸ ─ CPM ( )╩

( / )⌐ ⇔√⁹ 

╩  3- 1- 4⌐ ∆⁹ ─ ∂╪ │ 0.025 0.031 / ⁸ 0.028 /

≢№∫√⁹ ⌐╟╢ ≢─ (  3- 1- 1)≤ ∆╢≤⁸ ╟╡ ↄ⁸

─ 2 ≤ ≢№╢⁹ │⁸ ─ ≢│ ─ │⌂⅛∫√⅜

( )⁸ ≢│ ∂╪ ⅜ ™ ≢№∫√≤ ⅎ╠╣╢⁹ 

 

 3- 1- 4 ∂╪  

  
( ∂╪)  

( /m3)  

2023/4/20 9  0.025  

  10  0.030  

  11  0.031  

  12  0.031  

  13  0.030  

  14  0.029  

  15  0.026  

  16  0.026  

 0.028  

 0.031  

 0.025  

 

─

( HP) 
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(2)   

⅛╠ ∆╢ ∂╪⌐╟╢ ⌐≈™≡⁸ ⌐╟╢ 1 ╩

∫√⁹ 

ᵑ  

1)  

∂╪─ │⁸ ⌐ ∆ ─ ╡ ≢ ∫√⁹ 

│ ≢ ה ╩ ℮Ᵽ♇◒ⱱ3כ ≤ ─ ╩ ℮♄fiⱪ

♩ꜝ♇◒ 1 ≤⇔√⁹ │↓╣╠─ ⅜ ╩ ⇔⌂⅜╠ ℮↓≤⅛╠⁸

│ ╩ ≤⇔√⁹ 

 

 

 3- 1- 2 ⅔╟┘  

250

300

350

400

0 100 200 300 400 500 600 700 800 900 1000

(m
)

(m)

( )  
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2)  

│ ⱪꜟכⱶ ╩ ≤⇔≡⁸ ─ ≤∕╣⅜≤╡℮╢

∆═≡⌐≈™≡⁸ ─ ╩ ⇔√⁹ 

ⱪꜟכⱶ │ ─ ╡≢№╢⁹ 

 

 ὅ ɆὩὼὴ ɆὩὼὴ Ὡὼὴ Ɇρπ 

 

↓↓≢⁸ C ≢─ /  

x (m) 

y X ≤─ ─ (m) 

z ─ ↕(m) 

Q kg/s  

u ≢─ m/s  

He m  

ɨy ─ ─ ⅜╡ m  

ɨz ─ ─ ⅜╡ m  

 

Ɽꜝⱷ ♃│⁸  3- 1- 5⌐ ∆Ɽ☻◐ꜟה◑ⱨ◊כ♪ ─ ╩ ™√⁹⌂⅔⁸

ɨy ⌐≈™≡│⁸ ╩ ™≡ 1 ⌐ ∆╢ ╩ ∫√⁹ 

 

„ „
ὸ

ὸ
 

 

↓↓≢⁸ Ôȡ ÍÉÎ 

     ÔȡⱤ☻◐ꜟה◑ⱨ◊כ♪ ─ σÍÉÎ 

     ʎȡ Ô⌐ ∆╢ Í  

     ʎ ȡⱤ☻◐ꜟה◑ⱨ◊כ♪ ⅛╠╙≤╘√ Í  

     Òȡ═⅝ πȢς 
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 3- 1- 5 Ɽ☻◐ꜟה◑ⱨ◊כ♪ ─  

ɨy( x) ɘyהxɖy                    ɨz( x) ɘzהxɖz 

 

3)  

▪) ∂╪  

─ ⌐ ℮ ∂╪─ │⁸ ⌐ ↕╣≡™╢ ∂╪─ ─℮∟⁸

─ ≢─ (6.4 g/t )╩ ™√⁹(  3- 1- 6)  

 3- 1- 6 ⁸◖fiⱬ▪ ─ ( 30ɡm )  

 

( ₈ ⱴ♬ꜙ▪ꜟ₉( ⁸1997 ))  

Ȁy Ȃy x(m) Ȁz Ȃz x(m)

0.901 0.426 0  1,000 1.122 0.08 0  300

0.851 0.602 1,000 1.514 0.00855 300  500

2.109 0.000212 500

0.914 0.282 0  1,000 0.964 0.1272 0  500

0.865 0.396 1,000 1.094 0.057 500

0.924 0.1772 0  1,000

0.885 0.232 1,000 

0.929 0.1107 0  1,000 0.826 0.1046 0  1,000

0.889 0.1467 1,000 0.632 0.4 1,000 10,000

0.555 0.811 10,000

0.921 0.0864 0  1,000 0.788 0.0928 0  1,000

0.897 0.1019 1,000 0.565 0.433 1,000 10,000

0.415 1.732 10,000

0.929 0.0554 0  1,000 0.784 0.0621 0  1,000

0.889 0.0733 1,000 0.526 0.37 1,000 10,000

0.323 2.41 10,000

0.794 0.0373 0  1,000

0.637 0.1105 1,000  2,000

0.431 0.529 2,000 10,000

0.222 3.62 10,000

A A

B B

C C 0.918 0.1068 0

D D

E E

F F

GG

0.896 0.0452 1,000 

0.921 0.038 0  1,000
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╟╡ ─ │ 300 / ≢№╢↓≤⅛╠⁸ ╡ ℮ ─ ≢ ╙

™⅜╣⅝ ─ 1.48 )╟╡⁸1 √╡─ ╩ 444t ≤⇔√⁹↓╣≤ ─ ∂╪

╟╡⁸ ⅛╠─ ∂╪ ╩  3- 1- 7─≤⅔╡ ⇔√⁹ 

) ₈ ⌐ ∆╢ ┘ ⱴ♬ⱨ▼☻♩─ ⌐≈™≡ ₉ 

061227006   

 

 3- 1- 7 ∂╪  

( g/t)  1 ╡─ ( t/hr) β 1 ╡─ ∂╪  

6.4 55.5 355g/hr  

  β1 ─ ╩ 8 ≢  

 

▬)  

│ ⌐ ℮ ∂╪≢№╢─≢⁸ ─ │⌂™╙─≤⇔√⁹ ↕

(He)│⁸ ─ ה ⅝ ⇔ ─ ╩ ⇔≡ ╟╡ 1 ≤⇔√⁹ 

╕√⁸ ─ │⁸ ─ 310 ≤⇔√⁹ 

 

►)  

│  3- 1- 8⌐ ∆ ╡⁸ ⌐ ╩ ⇔√⁹ ⌐ ™╢ │⁸

1.5 m/s⁸2.5 m/s⁸3.5 m/s⁸5.0 m/s⁸8.0 m/s≤⇔⁸ ⅜ ↕╣╢ ⌐

⅜≤╡℮╢ ∆═≡⌐≈™≡ ╩ ™⁸ ≢ ╙ ⅜ ↄ ↕╣

√╙─╩ ≤⇔√⁹ 

 

 3- 1- 8  

 
( m/s) 

  

 

1.0 1.9  1.5 m/s  A⁸B⁸D 

2.0 2.9  2.5 m/s  A⁸B⁸C⁸D 

3.0 3.9  3.5 m/s  B⁸C⁸D 

4.0 5.9  5.0 m/s  C⁸D 

6.0  8.0 m/s  C⁸D 

 

 

◄)Ᵽ♇◒◓ꜝ►fi♪  

Ᵽ♇◒◓ꜝ►fi♪ │⁸ ≢ ⇔√ (  3- 1- 2)─ ≤⇔√⁹ 
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ᵓ  

─ ⌐ ℮ ∂╪─ ─ ╩  3- 1- 3⁸  3- 1- 9⁸⅔╟┘  3- 1- 10⌐ ∆⁹

⅛╠ ∆╢ ∂╪─ ⅜ ( ⁸ )≢ ⌐⌂╢─│

1.5 /s D ─ ≢№∫√⁹ 

⅛╠ ∆╢ ∂╪─ │ ( ⅛╠ 300 )≢ 0. 039 / ⁸

( ⅛╠ 10 ⁸ )≢ 6.3 / ≢№∫√⁹ 

 

 

 3- 1- 3 ∂╪  

 3- 1- 9 ∂╪  

⅛╠─ 

( m) 

∂╪ ( / )  
 

U=1.5m/s(D) U=2.5m/s(D) U=3.5m/s(D) U=5.0m/s(D) U=7.0m/s(D) 

10 6.303  3.782  2.701  1.891  1.182   

20 3.739  2.243  1.602  1.122  0.701   

30 2.150  1.290  0.921  0.645  0.403   

40 1.382  0.829  0.592  0.415  0.259   

50 0.964  0.578  0.413  0.289  0.181   

100 0.300  0.180  0.129  0.090  0.056   

150 0.051  0.031  0.022  0.015  0.010   

200 0.078  0.047  0.033  0.023  0.015   

250 0.051  0.031  0.022  0.015  0.010   

300 0.039  0.024  0.017  0.012  0.007   

350 0.021  0.012  0.009  0.006  0.004   

400 0.015  0.009  0.006  0.004  0.003   

450 0.013  0.008  0.005  0.004  0.002   

500 0.009  0.006  0.004  0.003  0.002   

550 0.012  0.007  0.005  0.004  0.002   

600 0.012  0.007  0.005  0.004  0.002   

650 0.011  0.007  0.005  0.003  0.002   

700 0.010  0.006  0.004  0.003  0.002   

750 0.009  0.005  0.004  0.003  0.002   

800 0.008  0.005  0.003  0.002  0.001   

850 0.007  0.004  0.003  0.002  0.001   

900 0.005  0.003  0.002  0.002  0.001   

950 0.006  0.003  0.002  0.002  0.001   

1000 0.005  0.003  0.002  0.002  0.001   

0.0001

0.001

0.01

0.1

1

10

0 100 200 300 400 500 600 700 800 900 1000

(m
g

/m
3
)

ᾛΤϣχנ ᴞẩ (m)

U=1.5m/s(D)

U=2.5m/s(D)

U=3.5m/s(D)

U=5.0m/s(D)

U=7.0m/s(D)

U=10.0m/s(D)
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─ ⌐ ℮ ⌐Ᵽ♇◒◓ꜝ►fi♪ ╩ ⇔√ ≢─ │⁸0.0 7

/ ≤ ↕╣╢⁹ 

 

 3- 1- 10 ─ ⌐ ™ ∆╢ ∂╪⌐╟╢ ─  

 
⅛╠─

(m) 

 

( / )  

 

( / )  

 

( / )  

 300 0.039 0.031  0.07 

 

(3)   

∂╪⌐≈™≡│⁸ ╛∕╣⌐ ∂╢ ⌂ ⅜ ╘╠╣≡™⌂™√╘⁸

─ ⌐ ╢ ─℮∟ ⌐ ╢ ╩ ∆╢⁹ 

│⁸ ─ ⌐ ™ ∆╢ ∂╪⌐╟╡⁸ ─

⌐ ╩ ∂⌂™↓≤≤⇔≡⁸ ─≤⅔╡≤∆╢⁹ 

 

 3- 1- 11 ( ∂╪)  

 

─ ⌐⅔™≡⁸ ∂╪ ─ ─ ⅜ 0.1 / ≢№╡⁸⅛≈

⅜ 0.2 / ≢№╢↓≤⁹ 

 

(4)   

─ ⌐⅔↑╢ ─ ∂╪ │ 0.07 / ≢№╡⁸

0.2 / ╩ ╡⁸ ─ 0.1 / ╙ ╢≤ ↕╣√⁹ 

⇔√⅜∫≡⁸ ╩ ∆╢≤ ↕╣╢⁹ 
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3 - 2    

 

(1)   

ᵑ   

1)  

⅜ ⇔≡™╢ ( HP≢ )╩ ⁸ ⇔√⁹ 

 

2)  

( ) ─ ─ ⁸  

BOD⁸COD⁸SS 

ה ₈ ₉ 46 ⌐  

₈ ⌐ ╢ ⌐≈™≡₉ 46 59 ⌐  

No.1 ─  

No.2  

No.3  

4 :R4/ 10/13⁸ :R5/ 1/31⁸ :R5/ 4/24⁸ :R5/ 7/28  

 

 

 3- 2- 1  

  

 

No.1 

No.2 

No.3 
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ᵒ   

1)  

─ 4 ◘☻♥♫ⱦꜞ♥▫꜠ⱳכ♩ ⌐╟╢≤⁸ ⌐⅔

↑╢ 3 ─ BOD(75 )─ │⁸1.0 1.1 / L≢№∫√⁹ 

 3- 2- 1 BOD  

    BOD( /L ) 75%  

  A 

 1.1 

2  1.1 

3  1.0 
β HP 5 9 1  

 

2)  

╩⁸  3- 2- 2⁸  3- 2- 2⌐ ∆⁹ 

─ ⁸BOD│ No.1≢│ 0.5 0.8 /L⁸ No.2≢│ 0.7 1.1 /L⁸ No.3≢│

0.6 1.3 /L ≢№╡⁸ ⅛╠ ⌐ ↄ⌐≈╣≡⁸ ≢│№╢⅜ ─ ⅜ ╠╣√⁹ 

COD│ No.1≢│ 3.1 4.9 /L⁸ No.2≢│ 2.6 6.2 /L⁸ No.3≢│ 2.2 3.5 /L

≤⌂∫≡⅔╡⁸BOD≤ ─ ⅜ ╠╣√⁹ 

SS│ No.1≢│ 1β 6 /L⁸ 2≢│ 1₩4 /L⁸ 3≢│ 1 2 /L ≢№╡⁸

≤╙ (1 )≤ ( 4 )─ ≢│⁸ ⅜ 1 /L ≢№∫√⁹ 

 

 3- 2- 2  

 
β │ ╩ ∆⁹ 

 

No.1( ◦ )No.2( ◦ ) No.3( )

2022/10/13 ᴟᶘ ▒ Ẑ (BOD)(mg/L) 0.5 0.7 0.6

ᴟᶘ ▒ Ẑ (COD.Mn)(mg/L) 4.1 3.4 2.2

ל (SS)(mg/L) 6 2 <1

(m3/sec) 0.007 0.009 1.064

2023/1/31 ᴟᶘ ▒ Ẑ (BOD)(mg/L) 0.8 1.0 1.0

ᴟᶘ ▒ Ẑ (COD.Mn)(mg/L) 3.3 2.6 2.9

ל (SS)(mg/L) <1 <1 <1

(m3/sec) 0.002 0.004 0.281

2023/4/24 ᴟᶘ ▒ Ẑ (BOD)(mg/L) 0.6 0.8 1.0

ᴟᶘ ▒ Ẑ (COD.Mn)(mg/L) 4.1 4.6 2.9

ל (SS)(mg/L) <1 <1 <1

(m
3
/sec) 0.002 0.009 0.356

2023/7/28 ᴟᶘ ▒ Ẑ (BOD)(mg/L) 0.6 1.1 1.3

ᴟᶘ ▒ Ẑ (COD.Mn)(mg/L) 4.9 6.2 3.5

ל (SS)(mg/L) 1 4 2

(m
3
/sec) 0.002 0.015 0.594

₰₰‮
₰
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 3- 2- 2  
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)
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2022 2023
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(2)   

( )─ ⅜ ─ ⌐ ╓∆ ⌐≈™≡⁸ ↕╣╢ ─ ה

≤⁸ ≢ ⇔√ ─ ה ╩ ™≡⁸ ⌐╟╡ ⇔√⁹ 

─ ⌂ ⅎ │⁸ ⌐ ∆ ╡≢№╢⁹ ≢─ ⅛╠⁸ ─

⅛╠─ ─ ╩ ⇔√╙─╩ ─Ᵽ♇◒◓ꜝ►fi♪ ≤⇔⁸↓╣⌐ ─

⅜ ╦╢╙─≤⇔≡ ╩ ∫√⁹ 

 

 

 3- 2- 3  

No. 1 Ᵽ♇◒◓ꜝ►fi♪ ( ⅛╠─ ╩ )

No. 1─ ᵑ No. 1─ ᵑ

No. 1

No. 2 Ᵽ♇◒◓ꜝ►fi♪ ( ⅛╠─ ╩ )

ᵑ≤ ᵒ⁸⅔╟┘No. 2─ ╟╡ ⌐≡
( ᵒ)

ᵑ

ᵓ No. 2─ ᵒ ᵒ

No. 3

ᵒ

No. 3 Ᵽ♇◒◓ꜝ►fi♪ ( ⅛╠─ ╩ )

ᵑ≤ ᵒ⁸⅔╟┘No. 2─ ╟╡ ⌐≡
( ᵓ)

ᵑ

ᵔ No. 3─ ᵒ ᵒ

No. 3

ᵓ

No. 1 Ᵽ♇◒◓ꜝ►fi♪ ( ⅛╠─ ╩ )

ᵑ ≢─

ᵑ ᵒ

No. 1

Ᵽ♇◒◓ꜝ►fi♪≤ ≤─ ⌐≡

ᵑ ᵒ

No. 2 Ᵽ♇◒◓ꜝ►fi♪ ( ⅛╠─ ╩ )

ᵒ ≢─

ᵓ ᵒ

No. 3

Ᵽ♇◒◓ꜝ►fi♪≤ ≤─ ⌐≡

ᵓ ᵒ

No. 3 Ᵽ♇◒◓ꜝ►fi♪ ( ⅛╠─ ╩ )

ᵓ ≢─

ᵔ ᵒ

No. 3

Ᵽ♇◒◓ꜝ►fi♪≤ ≤─ ⌐≡

ᵔ ᵒ

No. 1≢─ ─ ╩⁸ ─ ≤∕╣
─ ╟╡ ( ᵑ

No. 1≢─ ─ ╩⁸ ─ ≤∕╣
─ ╟╡ ᵒ
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ᵑ  

─ ⅜ ╘╠╣≡™╢ BOD≤ SS ┘ ─ ⅜

↕╣≡™╢COD⌐≈™≡⁸ ─ ─ ה ⌐⁸ ↕╣╢ ⅛╠─ ⌐

╟╢ ⅜ ╦╢╙─≤⇔≡⁸ ⌐╟╡ ⇔√⁹ 

     C ( Q1הC1 Q2הC2) ) / (Q1 Q2)     ------- 1  

           ↓↓≢⁸C1 ─ ─ ( /L)  

           Q1 ─ ( /min) ( ─Ᵽ♇◒◓ꜝ►fi♪ )  

           Q2 ⅛╠─ ( /min)  

           C1 ─ ( /L) ( ─Ᵽ♇◒◓ꜝ►fi♪ )  

           C2 ⅛╠─ ─ ( /L)  

 

ᵒ  

│⁸ ⅛╠─ ⅜ ─ ( No.1)⁸ ⅜ ─ ( No.2)⁸

⅜ ⇔√ ─ ( No.3)≤⇔√⁹  

 

 3- 2- 4  

ᵓ  

1)   

כꜞ▬♦ ⅜ⱪכꜟ◓ ≢ ⇔≡™╢ ─ ⌐⅔↑╢ 10

( 25 ─ ⅛╠ 4 ─ ╕≢)─ ─ BOD⁸COD⁸SS─ ( 1

)╩⁸ ─ ™ ⅛╠ ™ ┼ ═√╙─╩  3- 2- 5⌐ ∆⁹ 

 

 

(No.1)  

(No.2)  

(No.3)  
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BOD│ 1.2 17 /L ─ ≢ ⇔≡⅔╡⁸ │ 4.6 /L ≢№∫√⁹COD│ 2.9 29 /L ─

≢ ⇔≡⅔╡⁸ │ 12 /L ≢№∫√⁹SS│<1 33 /L ─ ≢ ⇔≡⅔╡⁸ │ 4

/L ≢№∫√⁹ 

≢│ ─ ╩ ℮ ≢№╡⁸ │↓╣╠─ ╟╡ ™≤ ⅎ╠╣╢⅜⁸

↓↓≢│ ─ ≤⇔≡⁸ ⌐ ™╢ │⁸ ─ ─ ╟╡

75 BOD 6. 0 /L⁸COD 14 /L⁸SS 5 /L ≤⇔√⁹ 

 

 

 3- 2- 5 ≢─ ─ COD⁸BOD⁸⅔╟┘ SS─  

 

2)  

⅛╠ ∆╢ │⁸ ⅔╟┘ ( 25000 ─ 1 )╟╡

⌐╟╡ ⇔√ ╩ ™√⁹ 

⅛╠─ ( /sec) No.1 ─ ( /sec) × 
╩ ╗ ─ ( m2)  

 ( 2)  
No.1 ─ ( m2)  

       ↓↓≢⁸ ─ 23, 577m2 

           No.1 ─ 551,400m2 25000 ─ 1 ╟╡  

-20

0

20

40

60

80

100

0 5 10 15 20

̋

BOD (mg/L)

6.075

4.6

Ω ʿ1.2

Ω ʿ17

-20

0

20
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80

100
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̋

COD (mg/L)

1475

12

Ω ʿ2.9

Ω ʿ29

-20

0
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100

0 5 10 15 20 25 30 35

̋

SS (mg/L)

575

4

Ω ʿ<1

Ω ʿ33
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 3- 2- 6  

3) Ᵽ♇◒◓ꜝ►fi♪  

─ ─Ᵽ♇◒◓ꜝ►fi♪ │⁸ ─ ─ ה ⅛╠⁸ ─

⅛╠─ ( 2⌐╟╢ ⁸ No.1─ )─ ╩⁸

( 1)╩ ™≡ ⇔√ ≤⇔√⁹ 

 3- 2- 3 ─Ᵽ♇◒◓ꜝ►fi♪  

 No 2022/10/14 2023/1/31 2023/4/25 2023/7/28 

BOD( /L)  

No.1 0.5 0.8 0.6 0.6 

No.2 0.7 1.0 0.8 1.1 

No.3 0.5 0.8 0.6 0.6 

COD( /L)  

No.1 4.1 3.3 4.1 4.9 

No.2 3.4 2.6 4.6 6.2 

No.3 2.2 2.9 2.9 3.5 

SS( /L)  

No.1 6 1 1 1 

No.2 2 1 1 4 

No.3 1 1 1 2 

( /sec)  

No.1 0.007 0.002 0.002 0.002 

No.2 0.009 0.003 0.008 0.015 

No.3 1.064 0.281 0.356 0.594 

─ 23,577m2 

No.1 551, 400m2 
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ᵔ  

No.1 3⌐⅔↑╢ ─ ╩  3- 2- 4⁸  3- 2- 7₩  3- 2- 9⌐ ∆⁹⌂⅔⁸ No.3

─ │ ─ A ⌐ ↕╣≡™╢⁹ 

No.1( )⌐≈™≡│⁸ ≢ BOD│ 0.6 /L ⅛╠ 0.9 /L ⌐⁸COD│. 4.1

/L ⅛╠ 4.5 /L ⌐ ∆╢≤ ↕╣╢⁹SS⌐≈≡│⁸ ⌐ ℮ ─ │╒≤╪≥ ™

≤ ↕╣╢⁹ 

No.2( ─ )⌐≈™≡│⁸BOD│ 0.9 /L ⅛╠ 1.0 /L⁸COD│ 4.2 /L ⅛╠ 4. 4

/L ⌐ ∆╢≤ ↕╣╢⁹SS⌐≈≡│⁸ ⌐ ℮ ─ │╒≤╪≥ ™≤ ↕╣╢⁹ 

No.3─ ⌐≈™≡│⁸BOD│ ⁸ ≤╙ 0.6 /L⁸SS│ ⁸

≤╙ 1 /L ≢№╡⁸ ⌐ ℮ ─ │╖╠╣∏⁸ (A ( BOD)2 /L⁸

( SS)25 /L )╩ ╢≤ ↕╣╢⁹ 

COD⌐≈™≡╙⁸ ⁸ ≤╙ │ 2.9 /L ≢№╡⁸ ⌐ ℮ ─ │╒≤

╪≥ ™≤ ↕╣╢⁹ 

 

 3- 2- 4  

No.1        

BOD( /L)  
 0.5  0.8  0.6  0.6  0.6  

 0.7  1.0  0.9  0.8  0.9  

COD( /L)  
 4.1  3.3  4.1  4.9  4.1  

 4.5  3.8  4.6  5.3  4.5  

SS( /L)  
 6 1 1 1 2 

 6 1 1 1 2 

 

No.2        

BOD( /L)  
 0.7  1.0  0.8  1.1  0.9  

 0.9  1.1  0.9  1.1  1.0  

COD( /L)  
 3.4  2.6  4.6  6.2  4.2  

 3.7  2.9  4.7  6.3  4.4  

SS( /L)  
 2 1 1 4 2 

 2 1 1 4 2 

 

No.3        

BOD( /L)  

 0.5  0.8  0.6  0.6  0.6  

 0.5  0.8  0.6  0.6  0.6  

A  2 /L  

COD( /L)  
 2.2  2.9  2.9  3.5  2.9  

 2.2  2.9  2.9  3.5  2.9  

SS( /L)  

 1 1 1 2 1 

 1 1 1 2 1 

A  25 /L  

  βSS⌐≈™≡│⁸ ╕√│ ⅜ 1 /L ─ │⁸1 /L ≤⇔≡ ⇔√⁹ 
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 3- 2- 7 BOD  

 

 

 

BOD

0.5 0.8 0.5 0.8

0.0067 0.0021 0.0003 0.0001 0.0003 0.0001

0.5 0.8 0.7 1.0

0.0070 0.0022 0.0070 0.0022

0.7 1.0 0.5 0.8

0.0087 0.0034 0.0003 0.0001 0.0003 0.0001

0.7 1.0 0.9 1.1

0.0090 0.0035 0.0090 0.0035

0.5 0.8 0.5 0.8

1.0635 0.2812 0.0003 0.0001 0.0003 0.0001

0.5 0.8 0.5 0.8

1.0638 0.2813 1.0638 0.2813

Ᵽ♇◒◓ꜝ►fi♪

⅛╠─

6.0

No.1

No.1

6.0

⅛╠─

⅛╠─

Ᵽ♇◒◓ꜝ►fi♪

No.3

Ᵽ♇◒◓ꜝ►fi♪

No.2

No.2

6.0

( )

╕√│

No.3

m3/sec)

(mg/l)
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 3- 2- 8 COD  

 

 

 

COD

3.3 4.9 3.3 4.9

0.0021 0.0022 0.0001 0.0001 0.0001 0.0001

3.3 4.9 3.8 5.3

0.0022 0.0023 0.0022 0.0023

2.6 6.2 3.3 4.9

0.0034 0.0153 0.0001 0.0001 0.0001 0.0001

2.6 6.2 2.9 6.3

0.0035 0.0154 0.0035 0.0154

3.3 4.9 3.3 4.9

0.2812 0.5935 0.0001 0.0001 0.0001 0.0001

3.3 4.9 3.3 4.9

0.2813 0.5936 0.2813 0.5936

( )

╕√│

m3/ sec)

( mg/ l )

Ᵽ♇◒◓ꜝ►fi♪

14

No. 3

14

No. 2

No. 3 ⅛╠─

No. 1

No. 2 ⅛╠─

Ᵽ♇◒◓ꜝ►fi♪

No. 1 ⅛╠─

Ᵽ♇◒◓ꜝ►fi♪

14



  

53 

 

 3- 2- 9 SS  

 

 

SS

1 6 1 6

0.0021 0.0067 0.0001 0.0003 0.0001 0.0003

1 6 1 6

0.0022 0.0070 0.0022 0.0070

1 2 1 6

0.0034 0.0087 0.0001 0.0003 0.0001 0.0003

1 2 1 2

0.0035 0.0090 0.0035 0.0090

1 6 1 6

0.2812 1.0635 0.0001 0.0003 0.0001 0.0003

1 6 1 6

0.2813 1.0638 0.2813 1.0638

( mg/ l )

No. 3

( )

╕√│

m3/ sec)

5

No. 2

No. 3 ⅛╠─

No. 2 ⅛╠─

Ᵽ♇◒◓ꜝ►fi♪

5

Ᵽ♇◒◓ꜝ►fi♪

No. 1 ⅛╠─

Ᵽ♇◒◓ꜝ►fi♪

5

No. 1
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(3)   

│⁸ ≤⅔╡≤∆╢⁹ 

 

 3- 2- 5  

 

⅛╠ ∆╢ ─ ⌐╟╡⁸ ─ A ─

⌐ ╩ ∂⌂™↓≤⁹ 

 

 3- 2- 6 ⌐ ╢  

 

▬○fi

 

H  

 

BOD  
SS  DO  

 

 
6.5  

8.5  
2 /L  25 /L  7.5 /L  300CFU/100 L  

 

(4)   

⌐ ℮ ┼─ ⌐≈™≡ ⇔√ ⁸ No.1⅔╟┘ No.2⌐≈™≡│

(Ᵽ♇◒◓ꜝ►fi♪)─ ⅜ ↕™√╘№╢ ─ ─ │ ↑╠╣⌂™⅜⁸ (

No.3)⌐⅔↑╢ │⁸BOD⁸COD⁸SS≤╙ ≤╒≤╪≥ │⌂ↄ⁸BOD≤ SS│ A ─

╩ ╢≤ ↕╣√⁹⇔√⅜∫≡⁸ ╩ ∆╢≤ ↕╣╢⁹ 
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3 - 3 ה   

 

(1)   

ᵑ  

꜠ⱬꜟ⁸ ꜠ⱬꜟ⁸  

꜠ⱬꜟ JIS Z 8731₈ ─ ה ₉⌐  

꜠ⱬꜟ JIS Z 8731₈ ꜠ⱬꜟ ₉⌐  

 ₈ ─ 24 25 3   

 ₉⌐  

ה  ╡ 1  3- 3- 1  

 163  3- 3- 1  

ה  5 4 20 9:00 17:00─ ⌐ (1 ╩ )  

 ≢⁸ ─ ╩ ⌐ 10  

 

 

 3- 3- 1  

 

 

ה  
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ᵒ  

1)  

─ ╩  3- 3- 1⌐ ∆⁹ 

⌐⅔↑╢ ꜠ⱬꜟ│⁸ ꜠ⱬꜟ≢⁸39dB 42dB⁸ ≢ 41dB≢№∫√⁹ ⌂

│ ─ ( ⁸ )≢№∫√⁹ ╩ ∂≡⁸ │╒≤╪≥ ⅛∫√⁹ 

⅔╟┘∕─ │⁸ ─ │⌂↕╣≡™⌂™⅜⁸ ╩ ∂≡A

─ ( 55dB)╩ ∫≡™√⁹ 

 

 3- 3- 1  

 

 

2)  

─ ╩ 3- 3- 2⌐ ∆⁹ 

⌐⅔↑╢ ꜠ⱬꜟ│ 80 ꜠fi☺ (L 10,1hr)≢ 11 14dB⁸ 13dB≢№∫√⁹

╩ ∂≡ │ ⅜ ꜠ⱬꜟ ─ (25dB) ≢№╡⁸ ⌐ ⅜ ↕

╣╢↓≤│ ↄ⌂⅛∫√⁹ 

 

 3- 3- 2  

 

 

꜠ⱬꜟ
(dB) (dB) (dB)
LAeq,1h LA05 LA10 LA50 LA90 LA95 Lmax

9:00 10:00 42.1 47.8 44.3 36.3 32.6 31.9 63.7

10:00 11:00 41.2 46.4 43.5 36.0 31.1 30.3 62.9

11:00 12:00 40.3 44.3 41.3 33.7 30.3 29.6 64.1

12:00 13:00 40.1 43.8 41.3 34.2 30.4 29.7 66.0

13:00 14:00 41.5 46.4 44.2 36.4 31.8 30.8 65.5

14:00 15:00 41.9 46.3 43.4 37.4 32.8 31.3 62.9

15:00 16:00 39.4 43.4 41.6 36.7 33.7 33.1 61.0

16:00 17:00 40.4 44.3 42.0 36.1 32.8 32.1 64.5

40.9 45.3 42.7 35.9 31.9 31.1

42.1 47.8 44.3 37.4 33.7 33.1 66.0

39.4 43.4 41.3 33.7 30.3 29.6

─ ⌐⅔™≡LAeq│◄Ⱡꜟ◑כ ⁸LAx│ ≤⇔≡™╢⁹

꜠ⱬꜟ( dB)

(dB)
Lmax

9:00 10:00 35.0

10:00 11:00 25.5

11:00 12:00 24.7

12:00 13:00 28.2

13:00 14:00 24.2

14:00 15:00 35.8

15:00 16:00 24.5

16:00 17:00 22.0

35.8

─ ⌐⅔™≡│ ≤⇔≡™╢⁹

10.5

11.4

9.0

12.9

14.0

10.9

8.5

9.1

7.4

12.7

10.9

13.2

12.7

12.9

14.0

13.4

13.0

10.4

9.0

9.111.4

LV50 LV90

10.5

10.8

10.4

7.4

10.5

10.6 8.6

8.5

8.7

8.5

8.9

8.6

꜠ⱬꜟ( dB)

LV10
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3)  

─ ╩  3- 3- 3⁸  3- 3- 4⌐ ∆⁹ 

─ │⁸ 36 ─ ꜠ⱬꜟ─ ╩ 1/3 Ⱪכ♃◒○ ≢

⇔⁸ ꜠ⱬꜟ⅜ ╩ ∆ ─ ─ ≤⇔√⁹ 

─ │ 33.3Hz≢№∫√⁹ 

 

 3- 3- 3 ─  

  (Hz)β 

No. 2 163  33.3 

β 1/3 ꜟⱩⱣfi♪꜠ⱬכ♃◒○ (Hz)─  

 

 3- 3- 4  

  
 

(Hz) 
  

 

(Hz) 
  

 

(Hz) 

1  31.5 13  31.5 25  25 

2  31.5 14  40 26  40 

3  40 15  31.5 27  31.5 

4  31.5 16  31.5 28  31.5 

5  31.5 17  40 29  25 

6  31.5 18  31.5 30  40 

7  31.5 19  25 31  31.5 

8  25 20  50 32  31.5 

9  31.5 21  40 33  25 

10  31.5 22  25 34  31.5 

11  40 23  31.5 35  31.5 

12  50 24  31.5 36  40 

     33.3 

β ꜠ⱬꜟ⅜ ╩ ∆ ─  
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(2)  ─ ⌐ ∫≡ ∆╢ ה  

─ ─ ⌐ ∫≡ ∆╢ ה ⅜ ╡ ⌐ ╓∆ ⌐

≈™≡⁸ ה ─ ╩ ™≡ ⇔√⁹ 

 

ᵑ  

1)  

│⁸ ─ ╡ ≤⇔√(  3- 3- 2)⁹ ─ ↕│⁸ ─

1.2m 1F ↕ ≤ 4.2m 2 ↕ ⁸≤⇔⁸ │ ─ 1/2,50 00 ⅛╠ ╖

≤∫√⁹ 

 

 

 

 3- 3- 2 ─ ⌐ ℮ ה ─  

  

290

300

310

320

330

-100 -50 0 50 100 150 200 250 300 350

(m
)

(m)

(GL+1.5m) (1F:GL+1.2m2F:GL+4.2m)

( )  

ה  

300  
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2)  

▪)  

│⁸Ᵽ♇◒ⱱכ 0.7 ×3 ⁸♄fiⱪ♩ꜝ♇◒( 4t×1 )╩ ⇔√⁹ 

─ ↕│⁸ ⌡─ ─ 1/2≤⇔≡⁸Ᵽ♇◒ⱱ⁸כ♄fiⱪ♩ꜝ♇◒≤╙ 1.5 ≤⇔√⁹

≢│ 3 ─Ᵽ♇◒ⱱכ≤ 1 ─♄fiⱪ♩ꜝ♇◒⅜ ╩ ⇔⌂⅜╠ ╩ ℮↓≤≤⌂╢─

≢⁸ ─ │ ─ ≢ ↕∑╢↓≤≤⇔√(  3- 3- 2 )⁹

─ │ ─ 310 ≤⇔√⁹ 

─ ꜠ⱬꜟ│⁸ (  3- 3- 5)╩ ™√⁹ 

 

 3- 3- 5 ≤ ꜠ⱬꜟ 

 
 

(dB) 

 

(m) 

  

 
 

Ᵽ♇◒ⱱ125 7 85 כ ◦ꜛⱬꜟ─ (β)  

♄fiⱪ♩ꜝ♇◒ 79 7 125 ♄fiⱪ♩ꜝ♇◒─ (β)  

(β) ₈ ─ ≤ ₉ , 1984 

 

│⁸Ᵽ♇◒ⱱכ 0.7 ×3 ╩ ⇔√⁹ ─ ꜠ⱬꜟ│⁸ (  3- 3- 6)

╩ ™√⁹ 

 

 3- 3- 6 ≤ ꜠ⱬꜟ 

 
 

(dB) 

 

(m) 
 

Ᵽ♇◒ⱱ7 56 כ ◦ꜛⱬꜟ─ (β)  

(β) ₈ Ɫfi♪Ⱪ♇◒₉ ,2001 

 

▬)  

1)  

─ │ ─≤⅔╡≢⁸ ╩ ≤╖⌂⇔⁸ ─ ⌐⁸ ─ ⌐╟╢

(  3- 3- 2)╩ ⇔√⁹ 

 

Leff Lr0- 20log10(r/r 0) -ȺLD 

 

↓↓≢⁸Leff ─ ⌐⅔↑╢ ꜠ⱬꜟ(dB)  

Lr0  : ─ 0(m)⌐⅔↑╢ 

 ≤ ─ (m) 

ȺLD (dB)  
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ȺLD│⁸ ╩♫▬ⱨ◄♇☺╩ ≈ ≤╖⌂⇔√ ⁸ ≢ ╘╠╣╢⁹ 

 

log10N+13----------------------------  N֕ה10 1 

DLD 5±8sinh-1 |N|0.438 ------------ -0.341֔N 1 

0 ---------------------------------------------  N -0.341 

 

  N ⱨ꜠Ⱡꜟ  N 2ə/ɠ ə [m] ɠ [m]  

β √∞⇔⁸ⱨ꜠Ⱡꜟ N─ │⁸ ⅛╠ ╩ ∑⌂™ │ ⁸

∑╢ │ ─ ╩≤╢⁹╕√⁸ɠ│∕╣∙╣─ ╩ ™╢⁹ 

β ─± ─ │ N>0⁸ │ N<0─≤⅝⌐ ™╢⁹╕√⁸ ─ sinh - 1 │

sinh - 1 ln +( 2 1) 1/2 ─ ╩ ™≡ ≢⅝╢⁹( ln )  
₡ ₢ ה ₈ ─♩כꜗ♅ ⌐≈™≡₉ 

Vol.15,No.4,1991  

 

─ ⌐╟╢ ╩ ∆╢ ⁸∕─ │♫▬ⱨ◄♇☺≢│⌂ↄ ►▼♇☺⌐ ™≤

ⅎ╠╣╢⁹ ─ ≢│⁸ ►▼♇☺⌐╟╢ │♫▬ⱨ◄♇☺╟╡ 2dB ↄ

⌂∫≡™╢↓≤⅛╠⁸ │ ─ ⅛╠ 2dB ∂√ ≤⇔√⁹(  3- 3- 3)  

 

 

 3- 3- 3 ─  

ה Ɫfi♪Ⱪ♇◒( 1982   

  




























