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      ─     
 

⁸ ⁸ ⌐≈≈╕╣√ ≤ ⌐╛↕⇔™╕∟  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

 

 

 

 

 



 

           
 

 
1978 53 4 18  

 

╦√ↄ⇔√∟│⁸ ─ ⌐ ╕╣ ™ ╩╙≈ ╩↓╟⌂ↄ 

⇔ ╡≤⇔╕∆⁹ 

╦√ↄ⇔√∟│⁸ ─ ╩⇔─┘≈≈ ─ ≤ ≢ ╢ↄ 

╖╟™╕∟≠ↄ╡─√╘⌐↓─ ╩ ╘╕∆⁹ 

 

 ╩ ⅛⇔ ╩℮↑≈⅞ ─№╢╕∟⌐⇔╟℮ 

 ⅝╣™⌂  ≤ ─ ↄ ⌂╕∟⌐⇔╟℮ 

 ╩ ┘ ╩ ⇔ ≢ ↓↓╤ ⅛⌂╕∟⌐⇔╟℮ 

 ™⌐╝∏╡№™ ⅝╕╡╩ ╢ ⌂╕∟⌐⇔╟℮ 

 ⅝≡ ↄ↓≤⌐ ┘╩╙∟ ⌐╖∟√╕∟⌐⇔╟℮ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ה   

 

 



I  

 

    

 
│∂╘⌐ Ν1 

 ─ Ν2 

1 ─ ה Ν2 

2 Ν2 

3 Ν3 

4 Ν5 

 ─ Ν6 

1 6 

2 Ν6 

3 Ν6 

4 Ν6 

5 Ν7 

 Ν8 

1  1 Ν8 

1 Ν8 

2 ≤ Ν9 

2  2 Ν10 

1 Ν10 

ₒ ₓ 1 ─ ┘ ─ Ν11 

ₒ ₓ 2 ─  

┘ ─ Ν13 

 Ν15 

1 ≤∕─ Ν15 

2 ─ ⁸ Ν16 

 ─ Ν18 

1  ΜΜΜ Μ Ν18 

1 Ν18 

2 Ν19 

3 ─ Ν21 

1 ┌™∂╪ Ν21 

2 Ν22 

3 Ν23 

4 PM2.5 Ν24 

5 ○◐◦♄fi♩ Ν25 

6 Ν27 

4 ΜΜ Ν27 

1 ⌐ ╢ Ν27 

2 ה ⌐╟╢ Ν29 

3 Ν32 



II  

 

2  Μ Ν35 

1 ─ ΜΜΜ Ν35 

2 Ν35 

3 Ν37 

ₒ ₓ Ν37 

1 Ν37 

2 Ν38 

3 Ᵽ▬Ɽ☻ Ν39 

4 Ν40 

5 Ν41 

6 Ν42 

7 Ν43 

8 Ν44 

9 Ᵽ▬Ɽ☻ ▬fi♃כ Ν45 

10 Ν46 

ₒ ₓ Ν47 

ₒ ₓ Ν48 

4 ⌐ ╢ Ν50 

5 ה ⌐╟╢ Ν53 

6 Ν55 

7 Ν56 

3 ה  Ν58 

1 ה ─ Μ Ν58 

2 ה Ν58 

3 ה Ν63 

4 ה ΜΜ Ν64 

1 ⌐ ╢ ΜΜ Ν64 

2 ה ⌐╟╢ Ν66 

5 Ν70 

6 ─™╤™╤ Ν71 

7 ⌐╟╢ Ν72 

4  Ν73 

1 ─ Ν73 

2 Ν73 

3 ┘ Ν74 

5  ∕─ ─ Ν75 

1 Ν75 

 ─ Ν77 

1 ≤ Μ ΜΜΜ Ν77 

2 Ν78 

3 ╩ ∆╢ ╡ ╖ Μ Ν78 

 ─ Μ ΜΜΜΜΜΜΝ79 



III  

 

1 ΜΜΜ Ν79 

─Ⱳfi◦♥▫₉כ◌꜡♀1₈ ⌐ ↑≡─ Ν79 

2 ─◄Ⱡꜟ◑כ ⌐≈™≡ Ν82 

2 ה Ν84 

1 ─ Ν88 

2 ─ Ν88 

 ─ Ν90 

1 ─ Ν90 

2 ─ Ν90 

3 Ɑ♇♩ⱴ♫כ─ Ν91 

4 H i ⱦכ☼⌐╟╢ Ν92 

 Ν93 

1 Ν93 

2 ╖⌂╕╛ה Μ Ν96 

3 ΜΜΜΜΜΜΜ Ν96 

4 CO 2 ΜΜΜΜΜΜΜ Ν97 

5 Ν97 

Ν98 
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│∂╘⌐ 
 

↓─₈ ─ ₉│⁸ ─ ₁⌂ ⌐≈™≡╕≤╘√╙─≢∆⁹

8 ⌐ ≠ↄ ≤⇔≡ ⇔√╙─≢№╡⁸

╘≡™╕∆ ─ ╩ ∆╢ ≤⇔≡─ ≠

↑╩╙∫≡™╕∆⁹ 

ↄ─ ⌐ ⌐╦√╢ ⌐≈™≡↔ ╩™√∞⅝⁸

─ ╡ ╖⌐≈⌂⅜╡╕∆↓≤╩ ∫≡⅔╡╕∆⁹ 

─√╘↔ ╩™√∞⅝╕⇔√ ─ ⌐⅔ ╩ ⇔ →╕

∆⁹ 
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 ─  
 

 

│⁸ ─ ≤ ⌐ ╕╣ ↄ⅛╠ ─ ה ≤

⇔≡ ⅎ≡⅝╕⇔√⁹ │⁸ ─╒╓ ⌐ ⇔⁸ ⁸

⇔╕⌂╖ ⌐ ⅎ⁸ 26 ⌐ ⇔√ ╛╕⌂╖ ⌐╟╡⁸

≤⇔≡─ ⅜ ╕╡≈≈№╡╕∆⁹ 

№┤╣ ≠ↄ ─╕∟╩ ╩╡ⱴ≤⇔≡╕∟≠ↄכ♥ ╘

≡™╕∆⁹ 

 

 

─ ה  
 

    133 12 18      285.11 k  

   34 24 32  

 
 

 

 
≤  2 3  

     64,856  

     135,536  65,724 ⁸  69,812  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⅎῬ  
ᾭ ⁸ 
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─ │⁸ ⌐ ™≢⁸ ⁸ ─ ⅜ ™ ⅜

№╡╕∆( 1)⁹ 

≢│⁸ │⁸ ⁸ ⁸

─ ⌐ ↄ⁸ ⌐≈™≡│⁸ⱪꜝ☻♅♇◒ ⅜

41 ⁸ ⅜ 23 ⁸ ⅜ 8 ╩ ╘≡™╕∆

2 ⁹ 

 

 ─  

28 ☿fi◘☻Ί  

 

   

 7,334 60,661 

 28 241 

⁸ ⁸  -  -  

 589 3,585 

 777 17,126 

ה☻●ה ה  7 283 

 32 117 

⁸  202 3,322 

⁸  2,029 12,358 

⁸  107 986 

⁸  461 976 

⁸ ה ☻ⱦכ◘  246 1,208 

⁸ ☻ⱦכ◘  895 4,643 

☻ⱦכ◘ ה  602 1,900 

⁸  216 1,075 

⁸  553 8,886 

☻ⱦכ◘  76 695 

☻ⱦכ◘ ⌐ ↕╣⌂™╙─  514 3,260 
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ה  ה  

4 ─  

28 ☿fi◘☻Ί  

 

    

 430 14, 655 55,1 24, 242 

09  57 2,362 4, 591, 401 

ה↓┌√ה 10  1 4 × 

11  23 359 547, 208 

ה 12 ╩ ↄ  4 130 634, 432 

ה 13  12 123 272, 708 

14 Ɽꜟⱪה ה  5 148 495, 166 

ה 15  8 77 164, 741 

16  5 259 1,421, 478 

ה 17  2 10 × 

18 ⱪꜝ☻♅♇◒ ╩ ↄ  8 2,264 22, 862, 887 

19 ◗ⱶ  6 465 1,806, 095 

20 ⌂╘⇔ ה ה  1 7 × 

ה 21  10 94 178, 773 

22  6 60 247, 529 

23  1 5 × 

24  65 1,233 2,525, 735 

25 │╪  20 702 2,137, 076 

26  48 1,235 3, 854, 325 

27  5 201 377, 494 

ה☻▬Ᵽ♦ה 28  1 4 × 

29  9 224 341494 

31  128 4,661 12, 494,0 52 

32 ∕─ ─  5 28 53, 498 
⅜ ⌂™√╘⁸×─ │  
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3  

24 26ה  

β │∕╣∙╣ ─√╘ ⌐⅔™≡ ⇔⌂™ ⅜№╢⁹ 

   

 

 
 

  

 

 

  
 

 

 
134.1 ha    134.1 ha 

 
1.2 ha     1.2 ha  

 

 
345.2 ha    345.2 ha 

 

 
13.8 ha  15.0 ha   15.0 ha  28.8 ha  

 734.1 ha 532.0 ha  532.0 ha 1,266.1  ha 

 23.4 ha    23.4 ha  

 13.0 ha     13.0 ha  

 118.9 ha 164.0 ha  164.0 ha 282.9 ha 

 62.3 ha  12.0 ha   12.0 ha  74.3 ha  

 269.0 ha 109.0 ha  109.0 ha 378.0 ha 

 268.3 ha 38.0 ha   38.0 ha  306.3 ha 

 27.5 ha  60.0 ha   60.0 ha  87.5 ha  

   2, 010. 9 ha 930.0 ha   930.0 ha 2,940.9  ha 

 2,010.9  ha    2, 010.9 ha 

 5, 376.0 ha    5,376.0 ha 

≢ ─⌂™  
 6,322.0  ha 2,278.0  ha 8, 600.0 ha 8, 600.0 ha 

 7,387.0  ha 7,252.0  ha 2,278.0  ha 9,530.0 ha 16,917.0 ha 

 5,548.7  ha  6,020.0  ha 6,020.0  ha 11,568.7  ha 
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 ─  
 

 

 
1    

( )  

 
─ ⌐ ∆╢↓≤⁹ 

┘ ⌐ ∆╢↓≤⁹ 

⌐ ∆╢↓≤⁹ 

─ ⌐ ∆╢↓≤⁹ 

∕─ ⌐ ∆╢↓≤⁹ 

 

 

 

 
─ ─ ⁸ ⁸ ─ ┘ ⌐≈™≡⁸

─ ╩ ⌐⇔≡ ⌐ ∆╢↓≤╩ ⌐⁸

≢ ⇔≡™╕∆⁹ 

 

 

 

 
⌐ ∆╢ ⌐≈™≡⁸ ─ ⌐ ∂∕─ ⌐№√╢√╘⁸

⌐ ≠⅝ ⅜ ⅛╣≡™╕∆⁹ 

 
 

 
 

 
 

    

 
 

 
 

 
 

    

  
   

  

 
 

  

☿fi♃כ 
 

  

 
 

  

 
  

  

    

         

2 3 31  
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⌐ ≠ↄ ⌂ │ 2─≤⅔╡≢∆⁹ 

 

2 ⌂  

 
      

 
  

♄▬○◐◦fi         

         

      
 

  

        

         

      
   

 
 

       

         

 
 

 
  

   
 

 
     

         

     
   

 
 

      

         

      
 

 
─ ─ ⌐ ∆

╢  
       

       

     
 

 
─ ─ ⌐

∆╢  

 

      

       

        

      

   
─  

  

     

   
─  

  

     

   
─  

  

     

   
ה  

  

     

   
─  

  

     

   
─  
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1  1  
 

 
 

≢│⁸ 19 7 ⌐₈ ⁸ ⁸ ⌐≈≈╕╣√ ≤ ⌐╛↕⇔

™╕∟ ₉╩ ╕⇔™ ≤⇔≡ ≠↑√ ╩

⇔╕⇔√⁹ 

28 ╕≢─ 10 ⌐⅔™≡⁸ ◦☻♥ⱶ┼─

╛ ─ ISO14001 ─ ╡ ╖╩ ╘⁸ ─ ╩ →≡⅝╕⇔√

⅜⁸ ─ ⌐╟╡ ╙ ∫≡™╕∆⁹ 

↓─ 1 ─ ╩ ↑⁸ ⌂ ⇔╩ ™⁸ ─ ⌐

⇔≡™ↄ√╘ 2 ╩ 29 3 ⌐ ™√⇔╕⇔

√⁹ 

⌂⅔⁸12,13 Ɑכ☺⌐ ─ ╩ ⌐⇔√╙─╩ ∑

≡⅔╡╕∆─≢⁸№╦∑≡↔ ↄ∞↕™⁹ 
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≤  
 

─ ⌂ │⁸ ⅜ ↄ⁸ ╙ ⌂™↓≤⅛╠⁸ ─

╩ ↑╛∆™╙──⁸ │ 10 ≤ ⇔≡ ⇔≡™╕∆⁹↓╣│

─ ╕╡≤≤╙⌐ ─ ⅜ ⅜∫≡⅝√↓≤⅜№→╠╣

╕∆⁹ │⁸ ○◐◦♄fi♩│ ╩ ⇔≡™╕∆⅜⁸ ⅛╠

─ ≤ ↑ ╘≡™╕∆⁹ ╛ ⌂≥─ │⁸

╩╒╓ ≢⅝≡™╢ ≢∆⁹ 

◗Ⱶ─ ╛ꜞ◘▬◒ꜟ⌐≈™≡│⁸ ⅜ ⇔≡™╕∆⅜⁸

─ ⅝⌂►▼▬♩╩ ╘╢ ⅜ ⇔≡™╢↓≤≤⁸ ⅜

─ ╛ ⅜ ⌐⌂∫≡™╢↓≤╙ ⅛≤╖≡⅔╡╕∆⁹ 

≢│⁸ ↄ ╛ ╕╛ה

⌂╖ ⁸ ≢─ ╡ ╖│ ⌐ ╪≢™╕∆⅜⁸

╩╟╡ ↄ ┼≈⌂→╢↓≤⅜ ≤⌂∫≡™╕∆⁹ 

≤⇔≡│⁸ 22 2 22 ⅛╠ 3 ⁸ISO140001 ╩ ⇔

╕⇔√⁹ │ ↑≡™╕∑╪⅜⁸∕─☻◐ꜟ│ ╙ ⇔ ↑≡™╕

∆⁹ 

◦☻♥ⱶ │ 22 ⅛╠ 26 ╕≢

⇔⁸ ⌐ ∆╢ ≤⇔≡ ─ ╩ √∑╕⇔√⁹ 

╕√⁸₈⅔─╖∟⇔←↕₉≢│⁸ ⇔╖╛∆™▬ꜝ☻♩≤ ╩ ⅎ≡⁸₈√

┌↓ⱴ♫כ ₉₈ ⱴ♫כ ₉₈Ɑ♇♩ⱴ♫כ ₉≤ ⇔⁸ ─

⌐⅛⅛╢ ╩ ∫≡⅝╕⇔√⁹ 

↓─╒⅛⁸ ─ ⌐⅔™≡∕╣∙╣─ ≤ ⇔√ ╙ ∫≡

⅔╡⁸ ≤⇔≡ ─ ╡ ╖╩ ╘≡™╕∆⁹ 
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 2  
 

 

 
 

2 │⁸ ≢─ ╩ ≡ 29 3 ⌐ ™

√⇔╕⇔√⁹ 

─ ₁⌂ ╛♃כ♦╢⅛⅛⌐ ╛ ⁸ ╩ ≤⇔√▪fi

♩כ◔ ╩ ╕ⅎ⁸ 1 ≢─ ╩ ⅝ ←≤≤╙⌐⁸ 2

≢│⁸5≈─ ╩ ⇔⁸↕╠⌐ 17 ─ ╩ ⇔≡

╩ ╘≡™ↄ↓≤≤⇔≡™╕∆⁹ ⁸↓─ ─ ─ ⅛╠⁸

─ ╩ ⇔≡™⅝╕∆⁹ 

╕√⁸ 2 ─ ⌐│⁸ ⌐ ─ ╩ ╘≡™ↄ√

╘⁸PDCA◘▬◒ꜟ╩ ⇔≡™ↄ↓≤≤⇔≡™╕∆⁹ 

↓─√╘⁸ ≢№╢ ⌐⅔↑╢ ╛ ⌐╟╡

⌐ ∂≡ ─ ⇔⌂≥─ ╛ ╩ ↑⁸ ≢│

≢─ ≤─ ה ⌐╟╡ ─ ╩ ∫≡

™⅝╕∆⁹ 

 

⌂⅔⁸14,15 Ɑכ☺⌐ ─ ╩ ⌐⇔√╙─╩ ∑≡

⅔╡╕∆─≢⁸№╦∑≡↔ ↄ∞↕™⁹ 
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ₒ ₓ 1 ─ ┘ ─  

Ḩ  ṑǬǖȑǵ֝  Ḩ Ǳ֝ȑ Ȇ  
ὑ₴↓ 

₳ 18 ₴↓  

ʴ Ι 

₳ 23 ₴↓  

ʴ  

ɵ  

₳ 23 ₴↓  

₴↓ǵὕ  

₳ 28 ₴↓  

ɵ  

₳ 28 ₴↓  

 

ὄ
Ћ
Ǯ
β
∆
Ǳ
ǖ
Ȑ
Ǟ
Ǔ
ǉ
Ȓ
ȅ
Ǩ

ṑ
ǵ
ͪ
Ћ

 

-   

ǓǱǖƲ ȋ′ǓǔȓǋǮǉȒ 

′ǵ Ι 

ɵ₳ 23 ₴↓   Ћǭǵ ᷂ Ǯǵ

′ǵ Ιǵ ᵎׄʣ 

ɵ₳ 28 ₴↓   ṑḨ ǵ ᷂

ǵ Ẏ 

Ḩ Ι ὑ 

Ή ǵ  

80  

ᵎ 60   
Ḩ Ι ὑΉ ǵ 

100  
 

Ḣǵ Ι 

ɵ₳ 23 ₴↓   Ћǭǵ ᷂ Ǯǵ

Ḣǵ Ιǵ ᵎׄʣ 

ɵ₳ 28 ₴↓   ṑḨ ǵ ᷂

ǵ Ẏ 

Ḩ Ι ὑ 

Ή ǵ  

100  

100   
Ḩ Ι ὑΉ ǵ 

100  
 

-  

Ẏ ǓǱǖƲ ǓǔȓǋǮǉȒ 

ϽӓἶȨȫȵȾɱɆ ↓ǵΙ 

ɵ₳ 23 ₴↓   Ћǭǵ ᷂ ǮǵϽ

ӓἶȨȫȵȾɱɆ ↓ǵΙǵ ᵎׄʣ 

ɵ₳ 28 ₴↓   ṑḨ ǵ  

ṑḨ  ב 
ṑḨ  ב 

ᵎׄʣ 
 ṑḨ   ב 

˘ ӓ ↓ǵΙ 

ɵ₳ 23 ₴↓   Ћǭǵ ᷂ Ǯǵ˘

ӓ ↓ǵΙǵ ᵎׄʣ 

ɵ₳ 28 ₴↓   ṑḨ ǵ  

ṑḨ   
ṑḨ   

ᵎׄʣ 
 ṑḨ    

ἧ SPM ↓ǵΙ 

ɵ₳ 23 ₴↓   Ћǭǵ ᷂ Ǯǵ

ἧ ↓ǵΙǵ ᵎׄʣ 

ɵ₳ 28 ₴↓   ṑḨ ǵ  

ṑḨ   

Ḩ   

ṑḨ  ב 

Ḩ  3  
 

ṑḨ   

Ḩ   
 

⁸Ɏȷǵ Ɏȷ ֗  
ɵ₳ 23 ₴↓   16.4  

ɵ₳ 28 ₴↓     
3.3%  14.5%   11.8 %  

  

ǋǫǮȉǑǋǞǋ Ǔ ȈȒ 
ʣ ֗  

ɵ₳ 23 ₴↓   94.7  

ɵ₳ 28 ₴↓   97  
91.8%  92.8%   93.4 %  

 

ǯ

ǒ
Ǳ

Ǔ
ǉ
Ȓ
ȅ
Ǩ 

ṑ
ǵ
ͪ
Ћ

 

 

ȋ ῚǓǉȑƲ ǯῬƵǵ Ǔ

Ǟǋ 

ǵ Ǟǜǲ ǞǭǋȒ⁸ ǵҊֻ 
ɵ₳ 23 ₴↓   10  

ɵ₳ 28 ₴↓   15  
5.2%  Ě Ě 18.1   

ǵͪЋǲ ǞǭǋȒ⁸ ǵҊֻ 
ɵ₳ 23 ₴↓   10  

ɵ₳ 28 ₴↓   15  
8.3%  Ě Ě 13.5   

 

ǓͪЋǜȓƲῇǵ ṑǓ ẺǮǉȒ 
ῇ ǵͪЋǲ ǞǭǋȒ⁸ ǵҊֻ 

ɵ₳ 23 ₴↓   15  

ɵ₳ 28 ₴↓   Ṕқ 
12.6%  Ě Ě 15.1   

 

ǵ ǔ ǓǠȇ ǓǔȓǋǱ ǵ′

ǓǉȒ 

′ǵ ǵͪЋǲ ǞǭǋȒǯ ǟȒ⁸

ǵҊֻ 

ɵ₳ 23 ₴↓   10  

ɵ₳ 28 ₴↓   15  
8.3%  Ě Ě 9.5   

 

ș
Ẏ
ў
ǲ
Ǟ

ṑ
ǲ
ȋ

ǜ
Ǟ
ǋ
ȅ
Ǩ

ǵ
ⱦ

ѫ

 

 

ǛȆǵ їѹ ǯ ǵɨȳȢȭɩȋПѫ

ǓǜȓǭǋȒ 

ǛȆǵП ӓ  
ɵ₳ 23 ₴↓   20  

ɵ₳ 28 ₴↓   20.5  
19.9%  17.9%   15 .9%   

 

ǛȆǵїǞ ƲѝѩɜɈɶǓὃȐȓǭǋȒ 

ὤ↨ǒȐǵǛȆǵѝѩȋїǞ ǵɜɈɶǲ

ǞǭǋȒ⁸ ǵҊֻ 

ɵ₳ 23 ₴↓   Ṕқ 

ɵ₳ 28 ₴↓   Ṕқ 
12.5%  Ě Ě 17.4   

 

ǛȆǵɛȢ ǭȋʥ ǓǱǋ 
ʥ  

ɵ₳ 23 ₴↓   ʥ ɜɁɕ̸  

ɵ₳ 28 ₴↓   ɜɁɕʣǵʥ

ǵ ѹ H23 ₴↓  

Ě ̸   ̸   



12 

 

β ⌐ ╦╢ ₈╘√™⌂⅜♃כ♦⁸│≤⌂ ₉≤ ⇔≡™╕∆⁹ 

 

Ḩ  ṑǬǖȑǵ֝  Ḩ Ǳ֝ȑ Ȇ  
ὑ₴↓ 

₳ 18 ₴↓  

ʴ Ι 

₳ 23 ₴↓  

ʴ  

ɵ  

₳ 23 ₴↓  

₴↓ǵὕ  

₳ 28 ₴↓  

ɵ  

₳ 28 ₴↓  

 

ֲ
ȋ

ӓ
ǯ
Ǎ
Ȓ
Ǒ
ǋ
Ǔ

ǉ
Ȓ
ȅ
Ǩ

ꜝ

ṑ
ǵ
ͪ
Ћ

 

 

ӓǓ ȖȓƲȅǨǵ Ǔ Ǟǋ 

ȑǵⅎף ƲȅǨǵ ǲ ǞǭǋȒ⁸

ǵҊֻ 

ɵ₳ 23 ₴↓   9  

ɵ₳ 28 ₴↓   12  
6.1%  Ě Ě 10.4   

 

ֲȋ ӓǓὃȐȓƲ᷂ Ḣǵ ӓ Ǔ ǜ

ȓǭǋȒ 

ӓ  
ɵ₳ 23 ₴↓   30 ̏ 

ɵ₳ 28 ₴↓   ǱǞ 
27 ̏ 29 ̏  33 ̏  

ӓ ᾜ₴ᶧ⁸Кᾛἶ қЊ  
ɵ₳ 23 ₴↓   70  

ɵ₳ 28 ₴↓   ǱǞ 
52%  64%   65%   

 

Ȇ
Ț
Ǳ
Ǯ

ṑ
ș
ὃ
ȑ

ǭ
Ȓ
ȅ
Ǩ

֓
қ
ǯ
Ӳ
ϐ

 

 

ἧǰȉǿǵ ṑ ȋǧȓȉǓ֓қǮǔȒ

ṑἶ Ǔ ȖȓǭǋȒ 

⁸ǓʺσǠȒ ṑἶ ↔ǵ֓қ  
ɵ₳ 23 ₴↓   450 ˲ 

ɵ₳ 28 ₴↓   600 ˲ 
300 ˲ 1,360 ˲  642 ˲  

ǚǰȉȦȱȭɧɔ̝ᴣ ˲  
ɵ₳ 23 ₴↓   20 ˲ 

ɵ₳ 28 ₴↓   30 ˲ 
0 ˲ 142 ˲  399 ˲  

 

⁸ɵ˗ ɵ⁸ ǓӲϐǞǭ ṑͪЋǲ֝ȑ

ȚǮǋȒ 

ṑ ̝ ̌  
ɵ₳ 23 ₴↓    

ɵ₳ 28 ₴↓   Ӳϐǵ Ҳὕ  
Ě     

 

ṑ Ḹǵ˧ Ǔ ǲ ȖȓǭǋȒ 
⁸ǵ ṑəɶɞɘɶȶ 

ɵ₳ 23 ₴↓   ⁸ǵ ṑəɶɞɘɶȶ

ǵ̸ ǯКὦϹὕ 

ɵ₳ 28 ₴↓   ṑəɶɞɘɶȶǵȠ

ȭȹȷ̏ ǵṔẎ 

Ě ̸   
 

ǱǞ  
Ě 

 

᷂ ṑͪЋǲ֝ȑ ȚǮǋȒ 
᷂ ṑͪЋǵἶ ̝ 

ɵ₳ 23 ₴↓   ₴ 1 ᶥ σ 

ɵ₳ 28 ₴↓   ₴ 3 ᶥ σ 
Ě 1 ᶥ  4 ᶥ  
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ₒ ₓ ─ ┘ ─  

 

 

 

 

 

Ḩ  ṑǬǖȑǵ֝  Ḩ Ǳ֝ȑ Ȇ Ĩ  
ὑ₴↓ 

₳ ₴↓  

ὑ₴↓ 

₳ ₴↓  
̉ᴇϷ₴↓ 

₴↓ǵὕ  

̉ᴇ 8 ₴↓  
ɘɶȶ 

 

ὄ
Ћ
ɵ
ὄ
Ⱳ
Ǳ

Ȑ
Ǟ
Ǭ
ǖ
ȑ 

ṑ

 

-   

Țǧ ǵͪЋ 

ƨ Ҳ ǵ Ȫȷǵ̭  

ƨЏВ˧ ǵѫ ͝  

ƨⅎḢǮ ǞǦ ̱Ѱǯ Ḹ ͑ǵϹὕ 

 Ǔǔȓǋǯ ǟȒ⁸ ǵҊֻ Ě 62.6%  Ě 70.0%  
1 8 ɘɶȶ  

5 - 1ƼẎ ƽ 

-  

ǔȓǋǱ ǵͪЋ 

ƨʤ ǵ ρǯ ǵᵃ  

ƨ ǲȏȒ ′ǵ ṑ ̭  

ƨ ǵ ǯ Ḹ ͑ 

 ы ˲֥ ֗  43.7%  47.8%  55.4 % 73.5%  
35 ɘɶȶ  

5 - 2Ƽ ƽ 

  

ǒǮὄЋǱ ṑǵͪЋ 

ɵ Ҳɵ ɵ ὡ ᾍ  

ƨ ɜɈɶǵ ᵃ  

ƨ ṑ ǵ ǯ Ḹ ͑ 

ƨ ͜ ǯ ǞǦᾍ ǯֺ Ѱǵ ὃ 

 ɵ Ҳɵ ǲ ǠȒ ̏  2 5 ̏ 20 ̏ 1 3 ̏ 20 ̏ 

15 ɘɶȶ  

3 - 1  

ƼЏὡ ̏ ǯ 

Ǥǵ ƽ 

 

ǒ
Ǳ

ǯ
̎

ǖ

Ȑ
Ǡ
˿

Ȇ
Ǭ
ǖ
ȑ ṑ

 

 

ẉ  ǵͪЋר

ƨ ὑẆ ǲ ǠȒ Ḹ ͑ǯᵃ  

ƨ ɘɁɆǵ Ǳ ǋǲ ǠȒ Ḹ ͬǯᵃ  

ƨ ὡ ὡǵ  

 ὡ ὡ  5,239 ʠЛ 4,444 ʠЛ 3,508 ʠЛ  
7 8 ɘɶȶ  

6 - 2Ƽ ὡ ƽ 

 

Ǳ ṑǵͪЋ 

ƨ ǒǱ ǵͪЋ 

ƨ Ǟǋ ɵ ǵ ṑͪЋ 

ƨ ̱ ὙǱǰǵϹὕ 

ƨ ᷂Ḣǵ ṑ ӓƲ ṑͪЋ Ҳǵ  

 ǵ ṑͪЋ Ҳǵ֓қ  1,750 ˲ 1,338 ˲ 1,291 ˲ 1,900 ˲  

 

᷂ ῇǵͪЋ 

ƨ ᷂ ῇǵ ǯͪЋ Ҳǵ  

ƨ ̱ ǵὕ  

ƨ ᷂ ᷂ ǵ  

 
ἶ ǲǑǘȒ᷂Ḣ ș̓ ǠȒҊֻ 

ᾭ ⁸К  
12.4%  10.4%  8.6 % 15.0%   

 

᷂

ṑ
ș

Ǟ
Ǧ

Ǭ
ǖ
ȑ 

᷂

ṑ

  

᷂ ӓᾍ ǵ  

̭ ̝ǵ  

ȦɋɩȬɶǵ ǯП ֯ ȦɋɩȬɶǵ ˘

ӓ ǵѹ  

ƨ ᷂ ṑǲ ǞǦɧȢɓȷȽȢɩǵᵃ  

ƨ ȦɋɩȬɶӓƲП ֯ ȦɋɩȬɶǵ  

ƨ ȦɋɩȬɶɵП ֯ ȦɋɩȬɶ ρƲ ǵ

Ḹ ͑ 

 

Ǥǵ̀ Ὑҧ Ȫȷǵѹ  

ƨ ɓɫɱ ǵ ǲ ǠȒᵃ  

ƨ Ὑҧ Ȫȷǲ ǠȒ Ḹ ͑ǯѹ ǵᵃ  

 ⁸ǵ ǵ˘ ӓ ї  47,562t COϒ 46,376t COϒ 
4 4,644  

t COϒ 
 

7 9 ɘɶȶ  

7 - 1  

Ƽ᷂ ӓᾍ ƽ 

 

ⱦ Ḍ ̝ǵ  

ƨ Ҳǵ  

ƨ ǛȆы Ǯǵ ṑἶ ǵ  

ƨ Ẇ ԁƲɛȢ ǭƲʥ ǵᾍ  

 ⁸ ʝ˲►Ǧȑǵὤ↨ǒȐїȒ֯ ǛȆǵ  438g/ ˲ɵ  426g/ ˲ɵ  4 34 g/ ˲ɵ  410g/ ˲ɵ  

84 ɘɶȶ  

7 - 2Ƽʥ ɵ 

∕ ы ƽ 

 ӓ  16.5%  15.9%  1 4.5 %  

84 ɘɶȶ  

7 - 2Ƽʥ ɵ 

∕ ы ƽ 
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β │⁸ ⌐⅛⅛╢ ≤⇔≡ ◌ ╩ ⇔≡⅔╡╕∆⁹ 

β ⌐ ╦╢ ₈╘√™⌂⅜♃כ♦⁸│≤⌂ ₉≤ ⇔≡™╕∆⁹ 

Ḩ  ṑǬǖȑǵ֝  Ḩ Ǳ֝ȑ Ȇ Ĩ  
ὑ₴↓ 

₳ ₴↓  

ὑ₴↓ 

₳ ₴↓  
̉ᴇϷ₴↓ 

₴↓ǵὕ  

₳ 38 ₴↓  
ɘɶȶ 

 

Ȇ
Ț
Ǳ
Ǔ
̮
Ȇ
ȋ
Ǡ
ǜ
ș

ǟ
Ȓ
ȅ
Ǩ
Ǭ
ǖ
ȑ 

 
 

 
 

ꜝ

ṑ

 

 

ǵͪЋǯҍї 

Ǟǋ ṑǵͪЋǯҍї 

ƨ Ʋ ʱȆ ǵͪЋ 

ƨ ǯ ᴇǞǦȅǨǬǖȑ 

ƨ ǔὤƲ ǔ᷂ᾍ  

 

ЏᶸƲ ᷂ǵ ρɵ  

ƨ ЏᶸƲ ᷂ǵ  

ƨ ᷂Ḣǵ ǲꜘǟǦЏᶸƲ ᷂ǵ ɵ ρ 

 

ṑ ӓǵ  

ƨ ₡ ǲǑǘȒɜɈɶɵɠɧɩǵᵃ  

10  
ǵ Ʋ ʱȆ ș Ǟǋǯ ǟȒ 

⁸ ǵҊֻ 
Ě 44.7%  Ě 55.0%  

90 ɘɶȶ  

8 - 1  

Ƽᾭ ǵ ͪЋƽ 

11  ǲ ǠȒ ̏  97 ̏ 107 ̏ 5 3 ̏ 70 ̏ 

91 ɘɶȶ  

8 - 3  

ƼɘɁɆɜɈɶǵ 

ƽ 

 

᷂Ḣǵ̟ ɵ ӓǵ  
ƨ ̟ ɵ ӓǵͪ Ҳ ǵ  12  ӓ ǵ  33 ̏ 33 ̏ 3 4 ̏ 43 ̏ 

90 ɘɶȶ  

8 - 1  

Ƽᾭ ǵ ͪЋƽ 

 

ȆȚǱǲȋǜǞǋȅǨǬǖȑ 

ɎɨȠɓɨɶӓȋɤɉɎɶȳɩɅȴȢɱǵ  

ƨ ̮ὁƲ ǵɎɨȠɓɨɶӓǵ  

ƨ ЏВ ǿǵɤɉɎɶȳɩɅȴȢɱǵ  

 

ὄЋɵὄⱲǱ Ҳ ǵ ͪ 

ƨ ȋ ǵ ṑǵ ρ 

ƨ ˧ ɩɶɩǵק ǯⱬ⅝ 

13  
⁸ᵣ̮ὁǵɎɨȠɓɨɶӓ Ҋֻ 

ҹ ʴǵ̮ὁǵ ȑ Ҋֻ  
36.0%  36.0%  41.3 % 52.0%  

90 ɘɶȶ  

8 - 1  

Ƽᾭ ǵ ͪЋƽ 

14  
Ǳ șὄЋǲ ǮǔȒǯ ǟȒ 

⁸ ǵҊֻ 
Ě 48.0%  Ě 55.0%  

90 ɘɶȶ  

8 - 1  

Ƽᾭ ǵ ͪЋƽ 

 

ᾭ

ǵ

ṑ
ș
ὃ
Ȓ
˲
Ǭ
ǖ
ȑ 

ṑ

ɵ
ἶ

֗
Ǻ

ṑ
ͪ
Ћ

Ҳ

 

 

ṑ ɵἶ ǵ  

ἧǰȉǦǨǿǵ ṑ ɵἶ ǵ  

ƨ ǞǦ ṑ ɵἶ ǵ  

ƨ ᷂Ḣǯ ǞǦ̱ ἶ ǵϹὕ 

ƨ ǵ  

15  ṑἶ ǵ֓қ  340 ˲ 612 ˲ 528 ˲ 620 ˲ 

9 3 ɘɶȶ  

9 - 1  

Ƽ ό̝ƽ 

9 - 2  

Ƽ ṑἶ ˗ ƽ 

9 - 3  

ƼẐ Ͻ Ὑƽ 

᷂ḢǲǑǘȒ ṑ ɵἶ ǵ  

ƨ ᷂Ḣǵ ṑ ɵἶ ǵ  

ƨ ᾚ ȋɨɶȾɶǵ  

16  ⁸ șᾍ ǲǞǦ ṑἶ ǵ֓қ  75 ˲ 400 ˲ 395 ˲ 300 ˲ 

97 ɘɶȶ  

9 - 4  

ƼCO2 ѹ ˗ ƽ 

 

ṑͪЋ Ҳǵ  

ƨ ṑͪЋ Ҳǵ  

ƨ ᷂Ḣǵ ṑǲ ǠȒ Ḹ ͬǵϹὕ 
17  

᷂Ḣǵ ӓƲ ӓ ҲǱǰǵ ṑ Ҳǲ 

֝ȑ ȚǮǋȒ⁸ ǵҊֻ 
Ě 31.0%  Ě 40.0%   
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│⁸ ─ ⌐ ⇔√ ≢№╢√╘⁸ ─ ╙ ⌂

≢№╢ ⌐│⁸™╤™╤⌂ ⌐ ∆╢ ⅜ ∑╠╣╕∆⁹ 

≢│⁸ ─ ⇔ ╩ ↑╢≤⁸ ╛ ⅛╠─ ╩ ™⁸

─ ⌐ ⇔≡ │ ⌐ ≠⅝ ╩ ™⁸ ─ ⌐№√∫

≡™╕∆⁹ 

⇔⅛⇔⁸ │⁸ ╛ ≢ ≢⅝⌂™ ⅜╒≤╪≥≢∆⁹

∕─ ⁸ ⅜ ⅜☻כ◔╢™≡∫⌂⌐ ↄ⁸ ≤ ─

╩ ™√℮ⅎ≢⁸≢⅝╢∞↑ ⇔ ™⌐╟╡ ∆╢╟℮⌐ ⇔≡™╕

∆⁹ 

 

 

≤∕─  

 
⌐ ∑╠╣√ ⌐ ∆╢ │ 136 ≢⁸ ⁸ ⌐№

╡╕∆⁹ 

⅝⁸ ⁸ ⌐ ∆╢ ⅜ ↄ ∑╠╣≡⅔╡⁸⌂⅛≢╙⁸

≤ ⇔√ ≢─ ⅝⌐╟╢ ⅜ ≤⌂∫≡™╢╙─⅜ ↄ№╡╕⇔

√⁹ 

4 ─  

 

 

 
H22 23 24 25 26 27 28 29 H30 R1 

 4 4 4 6 6 5 2 5 4 4 

 18 29 31 20 13 24 17 13 23 13 

 15 8 16 9 13 15 8 7 6 8 

 1 0 0 3 1 1 2 0 0 0 

 12 8 6 8 9 9 10 8 3 5 

⅝ 32 29 34 32 31 27 21 14 10 22 

∕─  29 36 45 55 69 64 58 101 77 84 

 111 114 136 133 142 145 118 148 123 136 
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─ ⁸  

 
─ ⌐ ∆╢ ╩ ⌐╖╢≤⁸ ⅜ 13 9.6 ⁸

⅝⅜ 22 16 ⁸ ⅜ 8 5.9 ≤⌂∫≡™╕∆⁹ 

≢│⁸ ≢─ ⅜ 59 43.4 ≤ ↄ⌂∫≡™╕∆⁹ 

 

5 ─ ⁸  

 

  

 

 

   

 
 

 

 
 

 

 
 

 

 
 

⅝ 

∕ 

─ 
 

 
 

 

ה ה   1    1  2 

   2     3 1 6 

   2 1 2    1 6 

ה☻●ה

ה  
 1      1 

         

       1   1 

ה          

ה          

       2 2 

ה   2 1    1 4 

ה          

ה  

   
        

☻ⱦכ◘   3 2     5 

     1      1 

∕ ─   1   1 1 1 4 

 1 3 3  2 17 78 104 

 5 13 8  4 22 84 136 
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6  

 

 
 

 
 

 
 

59 9 7 8 2 

 
 ∕ ─  

 
 

1 30 14 6 136 

 

 

₆ ─ ⅛╠ ╕≢₇ 
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 ─  
 

  

 

 
 

│⁸ ─ ●☻╛ ה ⅛╠ ╢┌™ ⌂≥⁸ ─

⅜ ≢ ↓╡╕∆⁹ ⌐≈™≡⁸ ─ ╩ ╢√╘⌐

∆╢↓≤⅜ ╕⇔™ ─ ≤⇔≡ ⅜ ╘╠╣≡™╕∆⁹ 

⌐│⁸ ─ ╩ ∆╢√╘⁸ ⅜ ⇔√ 44 ─

37 ⁸ ●☻ 7 ⅜№╡╕∆⁹

⌐│ ⌐ ⅜№╡╕∆⁹ ⌐│⁸ ╛

⌐ ⅜№╡╕∆⁹↓╣╠─ ≢ ⅜ ↕

╣⁸ ╛ ⅜ ↕╣╕∆⁹ 

╕√⁸ ≢│⁸ ⌐╟╡ ┌™∂╪⁸ ─ ╩⇔≡

⅔╡⁸ ⌐╟╢ ╩ ⇔≡™╕∆⁹ 

 

 

 
 

⌐⅔↑╢ ─ │⁸ ⌐╟╡⁸ ─

≤ ⅜♥꜠ⱷכ♃כ◦☻♥ⱶ≢ ┌╣⁸ ─

╛ ─ ╩ ⇔≡™╕∆⁹ 

↓─╒⅛⁸ 7─╟℮⌐ 7ﬞ ╩ ↄ ⌐⅔™≡⁸

╩ ™⁸ ─ ⌐ ╘≡™╕∆⁹ 

╕√⁸ ─ ™ PM2.5 ─ │⁸ ≢│⁸

⁸ ⁸ ⁸ ⌐╟╡ ╦╣≡™╕∆⁹ ⌐ │№╡╕

∑╪⅜⁸ ─ ⁸ ─ ╩ ⌐⇔≡™╕

∆⁹ 
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7  

 

 
 

 
 

 
 

 

       

 

○
◐
◦
♄
fi
♩  

ה

 

┌

™

∂

╪  

ᵑ ֿפ  ủ    ủ  

ᵒ  ủ    ủ  

ᵓ JA  ủ    ủ  

ᵔ JA  ủ    ủ  

ᵕ ꜞ◘▬◒ꜟ☿fi♃כ ủ    ủ  

ᵖ  Ừ Ừ Ừ Ừ   

ᵗ  ủ      

ᵘ ☿fi♃כ ủ    ủ  

Ừ  

β ─ │⁸ ─╖◙ꜟ♠ⱴfi ╩ ™√

│ ⌐╟╢⁹ │NG- KN- S ⌐╟╢  
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Ẽ  

ᵑ  

ᵒ  

ᵓ 

ᵔ 

 
ᵕ 

ᵗ 

ᵘ 

ᵖ 
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─  

 

┌™∂╪ 
≢│⁸ 6ﬞ ≢♦ⱳ☺♇♩◕כ☺ ⌐╟╢ ╩ ⇔≡™╕

∆⁹ ┌™∂╪ ─ │ 3─≤⅔╡≢⁸∕─ │ ⁸

⌐⌂∫≡™╕∆⁹ 

3 ┌™∂╪  

 

 

 ┌™∂╪  

₡t/k / ₢ 

 

 

 

H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

1 NTT  2.11 2.01 2.07 2.02 1.94 2.15 1.82 1.98 2.13  

2  4.32 5.17 5.13 3.88 3.19 3.35 3.04 4.47 3.01 3.03 

3  2.08 2.02 1.95 1.81 1.82 2.16 2.25 2.44 1.98 2.33 

4  2.09 1.56 1.78 1.66 1.63 1.62 1.64 1.69 1.66  

5  2.23 1.88 2.11 1.98 2.73 2.22 1.98 2.30 2.04 2.15 

6 1  3.61 3.24 2.79 2.74 2.38 3.15 2.76 2.98 2.82  

7  2.95 3.58 3.76 2.59 2.46 2.75 2.63 2.81 2.64 2.97 

8  2.02 1.63 1.89 1.87 1.89 2.37 1.90 1.99 2.21  

9  3.63 4.52 2.31 3.23 2.34 2.76 2.78 2.80 2.93 2.86 

10  2.38 2.26 2.30 2.14 2.96 2.14 2.03 2.72 1.79 1.45 

      2.74 2.79 2.61 2.39 2.33 2.47 2.28 2.62 2.32 2.47 

(t/ km 2/ ) 

10  

R1╟╡ 6  



 22 

 
│⁸ ⌐╟╡⁸ ─ ≢ ↕╣

≡™╕∆⁹ ─ 1 ─ │ 4 ─≤⅔

╡≢⁸ ≢│⅔⅔╗⌡ ┌™≢∆⁹ 

 

4  

─  

 

⌐│⁸₈1 ─ 1 ⅜ 0.04ppm⅛╠ 0.06ppm╕≢─♂כfi

⅛╕√│∕╣ ₉≤™℮ ─ ⁸₈ ⌐╦√╢ 1 ─℮∟⁸

™╒℮⅛╠ 98%⌐ ∆╢ ⅜⁸0.06ppm ⌐ ↕╣╢↓≤₉≤™℮

⅜№╡╕∆⁹ ⌐⅔↑╢ ─ ≤

─ │ 9─≤⅔╡≢⁸ ╩ ⇔≡™╕∆⁹ 

 

9  

 

 

 

⅜ 

0.06ppm╩ 

ⅎ√  

⅜ 

0.04ppm  

0.06ppm  

─  

1  

─  

98%

⌐╟

╢

⅜

0.06ppm

╩ ⅎ

√  

 

( )  ( )  ( )  ( )  ( ppm)   

 355 8, 476 0 0 0.033 0  

₈ ₉│⁸₈98% ⌐╟╢ ⅜ 0.06ppm╩ ⅎ√ ₉

⅜ 0─ ╩₈ ₉≤⇔≡™╢⁹ 

 

β♦⁸│♃כ 2 ♃כ♦ ╟╡  

 

ppm  

1 ─ 1 ⅜

0.04ppm ⅛╠ 0.06ppm ╕

fiכ♂─≢ │∕╣  
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∂╪─℮∟ 10ɡ ─ ╩ ≤™™╕∆⁹ 

─ │⁸ ⌐╟╡⁸ ─ ≢ɗ

⌐╟╡ ↕╣≡™╕∆⁹ ─ │ 5─

≤⅔╡≢⁸ ≢│⅔⅔╗⌡ ┌™≢∆⁹ 

 

5  

─  

⌐│⁸₈1 ─ 1 ⅜ 0.10mg/ ≢№╡⁸⅛≈ 1

⅜ 0.20mg/ ≢№╢↓≤₉≤™℮ ─ ⁸₈1 ─ ™

⅛╠ 2%─ ⌐№╢╙─╩ ⇔√ ⅜⁸0.10mg/ ⌐ ↕╣╢↓≤⁹

√∞⇔⁸1 ⅜ 0.10mg/ ╩ ⅎ√ ⅜ 2 ⇔⌂™↓≤₉≤™℮

⅜№╡╕∆⁹ ⌐⅔↑╢ ─ ≤

─ │ 10─≤⅔╡≢⁸ ╩ ⇔≡™╕∆⁹ 

 

10  

 

 

 

⅜ 

0.20 / ╩ 

ⅎ√  

─  

⌐╟ 

╢ ⅜ 

0.10 / ╩ 

ⅎ √  

1  

─  

 

 ( )  ( )  ( )  ( / )  

 362 8,679 0 0 0.102  

₈ ₉│⁸₈ ─ ⌐╟╢ ⅜ 

0.10 / ╩ ⅎ√ ₉⅜ 0─ ╩₈ ₉≤⇔≡™╢⁹ 

 

β♦⁸│♃כ 2 ♃כ♦ ╟╡  

 

mg/ m3  
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PM2.5  
∂╪─℮∟ 2.5ɡ ─ ↕⌂ ╩ PM2.5

≤™™╕∆⁹ ⌐ ↕™√╘⁸ ─ ↄ╕≢ ╡╛∆ↄ⁸ ⁸

┼─ ⅜ ↕╣≡™╕∆⁹ 

─ │⁸ ⌐№╡╕∑╪⅜⁸ ╡─ ⌐

⁸ ⅜№╡⁸ 25 ⅛╠ ⇔≡™╕∆⁹ 

─ │ 11─≤⅔╡≢⁸ ⁸ ≤╙

╩ ⇔≡™╕∆⁹ 

 

 
11  

 

 

 

 

─  

98%  

⅜ 35 

ɡg/ ╩ ⅎ√

≤∕─  

 

─ 

 

 

 (ɡg/ )  ( )  %  (ɡg/ )  

 362 28.3 0 0.0  10.0 

 361 26.0 0 0.0  11.1 

₈ ₉│⁸₈ ₉⅜ 15ɡg/ ≢№╡⁸⅛≈⁸₈  

─ 98% ₉⅜ 35ɡg/ ─ ╩₈ ₉≤⇔≡™╢⁹ 

 
β♦⁸│♃כ 2 ♃כ♦ ╟╡  

 

 
₆ PM2.5 ─ ⅝↕₇ 
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○◐◦♄fi♩ 
 

─ ╛ ─ ●☻⌂≥ ⌐ ↕╣√ ╛

⌂≥⅜⁸ ─ ⌐╟∫≡ ╩⅔↓⇔ ○♂fi⁸

Ɽ⁸♩כ꜠♩▬♫ꜟ♅☿▪◦◐○כ ⌂≥ ╛ ⱱꜟⱶ▪

ꜟ♦ⱥ♪⌂≥ ⅜ ↕╣╕∆⁹↓╣╠─ ⅜ ⌐ ⇔√ ╩

☻⸗♇◓≤ ┘╕∆⁹↓╣╠─ ─℮∟⁸ ╩ ↄ ╩

○◐◦♄fi♩≤ ┘⁸ ☻⸗♇◓─ ≤⇔≡™╕∆⁹ 

○◐◦♄fi♩ │⁸ ╩ ─

⌐╟╢ ⁸ ╩ ─ ⌐╟╢ ≢∕╣∙

╣ ↕╣≡™╕∆⁹⌂⅔⁸ ≤│⁸ ה ה ה ה

┘ ─ ≢⁸ ≤│⁸ ─ ≢∆⁹ 

∕╣∙╣─ ≢ ↕╣√ ○◐◦♄fi♩ ─ │ 6

─≤⅔╡≢∆⁹ 

 

₆ ☻⸗♇◓─ ₇ 
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6 ○◐◦♄fi♩  

─ ─  

 

─ 1 ─ ≤⇔≡│⁸ ≢№╢ 0.06ppm╩ ∫≡™

╕∆⅜⁸ ○◐◦♄fi♩│⁸ ─ ⇔⅜ ↄ ⅜ ™ ⌐ ≤⌂

╡╛∆™≤™℮ ⅜№╢√╘⁸ ╛ ⌐╟∫≡│⁸ ≤⌂╡⁸ 12

⌐ ∆╟℮⌐⁸™∏╣─ ≢╙ ╩ ⇔≡™╕∑╪⁹ 

 

 

12 ○◐◦♄fi♩  

 

─

 

─

 

─ 1 ⅜

0.06ppm╩ ⅎ√ ≤

 

─ 

1  

─  

 

 ( )  ( )  ( )  ( ppm)  

 366 5,454 95 530 0. 121  

 366 5, 432 76 436 0.113  

₈ ₉│⁸₈ ─ 1 ⅜ 0.06ppm╩ ⅎ√ ₉⅜ 0 

─ ╩₈ ₉≤⇔≡™╕∆⁹ 

≤│⁸5 20 ╕≢╩™™╕∆⁹ 

 

β♦⁸│♃כ 2 ♃כ♦ ╟╡  

  

 

pp  
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≢│⁸ ☿fi♃כ≢ ⌐╟╢

≢ ⇔≡™╕⇔√⁹ ⌐╦√∫≡ 13─≤⅔╡ ≢ ⇔⁸

─ ╙ ─ ╖│⌂™↓≤⅛╠⁸ 30 ╩╙∫

≡ ╩ ⇔╕⇔√⁹ 

 

13  

 
SO3mg/ /100  

H22 0.01  

H23 0.01  

H24 0.01  

H25 0.01  

H26 0.01  

H27 0.01  

H28 0.01  

H29 0.01  

H30 0.01  

R1  

β 0.01 

 

 

 

⌐ ╢  
│⁸ ─ ╩ ⇔⁸ ╩ ∆╢ ≢ ∆╢↓≤⅜

╕⇔™ ≤⇔≡⁸ ⅜ ╘≡™╕∆⁹ ⌐⅛⅛╢╙─│⁸ ⁸

⁸ ⁸ ○◐◦♄fi♩⁸ ⁸

⁸ⱬfi♀fi⁸♩ꜞ◒꜡꜡◄♅꜠fi⁸♥♩ꜝ◒꜡꜡◄♅꜠fi⁸☺◒꜡꜡ⱷ♃

fi ┘♄▬○◐◦fi ─ 11 ⌐≈™≡ ╘╠╣≡™╕∆⁹ 

 

14 ⌐ ╢  

 ─  

 
─ ⅜ 0.04ppm ≢№╡⁸ 

⅛≈⁸ ⅜ 0.1ppm ≢№╢↓≤⁹ 

 
─ ⅜ 0.04ppm⅛╠ 0.06ppm 

fiכ♂─≢╕ │∕╣ ≢№╢↓≤⁹ 
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─ ⅜ 10ppm ≢№╡⁸⅛≈⁸ 

─ ⅜ 20ppm ≢№╢↓≤⁹ 

 
─ ⅜ 0.10 / ≢№╡⁸ 

⅛≈⁸ ⅜ 0.20mg/ ≢№╢↓≤⁹ 

○◐◦♄fi♩ ⅜ 0.06ppm ≢№╢↓≤⁹ 

 
⅜ 15ɡg/ ≢№╡⁸⅛≈⁸  

⅜ 35ɡg/ ≢№╢↓≤⁹ 

 

 ≤│⁸ ⌐ ∆╢ ≢№∫≡⁸∕─ ⅜

10ɡm ─╙─╩™℮⁹ 

 ○◐◦♄fi♩≤│⁸○♂fi⁸Ɽכ꜠♩▬♫ꜟ♅☿▪◦◐○כ♩∕─

─ ⌐╟╡ ↕╣╢ ꜜ► ◌ꜞ►ⱶ ⅛╠

ꜜ► ╩ ∆╢╙─⌐ ╡⁸ ╩ ↄ⁹ ╩™℮⁹ 

 ≤│⁸ ⌐ ∆╢ ≢№∫≡⁸ ⅜ 2.5

ɡm─ ╩ 50%─ ≢ ≢⅝╢ ╩ ™≡⁸╟╡ ─ ⅝™

╩ ⇔√ ⌐ ↕╣╢ ╩™℮⁹ 

 

15 ⌐ ╢  

 ─  

ⱬfi♀fi ⅜ 0.003 mg/ ≢№╢↓≤⁹ 

♩ꜞ◒꜡꜡◄♅꜠fi ⅜ 0.13 mg/ ≢№╢↓≤⁹ 

♥♩ꜝ◒꜡꜡◄♅꜠fi ⅜ 0.2 mg/ ≢№╢↓≤⁹ 

☺◒꜡꜡ⱷ♃fi ⅜ 0.15 mg/ ≢№╢↓≤⁹ 
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16 ♄▬○◐◦fi⌐ ╢  

  

 0.6 pg - TEQ/  

 1 pg- TEQ/ L  

 150 pg- TEQ/ g  

 1000 pg- TEQ/ g  
βPCDF(ⱳꜞ ☺ⱬfi♂ⱨꜝfi)⁸PCDDⱳꜞ ☺ⱬfi♂-Ɽꜝ-☺○◐◦fi ⁸

◖ⱪꜝ♫כPCB╩ ╦∑≡♄▬○◐◦fi ≤™℮⁹ 

βTEQ≤│⁸ ─↓≤≢⁸♄▬○◐◦fi ╩♄▬○◐◦fi ─ ≢ ╙ 

─ ™ 2,3,7,8 ☺ⱬfi♂-Ɽꜝ-☺○◐◦fi⌐ ⇔√ ⁹ 

 

ה ⌐╟╢  
─ ╩ ≤⇔√ ⌐│⁸ ─ ╘√

≤ ⅜ ╘√ ─ ⌐ ∆╢ ⅜№╡╕∆⁹ 

⅜ ≤∆╢ ⌐│⁸┌™

⁸ ∂╪ ⁸ ∂╪ ⁸

─ ≈⅜№╡╕∆⁹↓─℮∟⁸┌™ ⁸ ⁸

∂╪ ⁸ ∂╪ ⌐≈™≡│⁸ ─ ⌐ ⇔≡

─ ⅜№╡╕∆⁹╕√⁸ ∂╪( ≢│ )─ ↕╣╢ ╩

∂╪ ≤⇔≡ ⇔≡™╕∆⁹ 

─ ⌐ ∆╢ ≢│⁸ ⅜ ≤∆

╢ ⌐╙ ╩ →≡™╕∆⁹ 

 

 

ה 17 ⌐ ≠ↄ ┌™  

2 3 31  

 
 

 
 

 
 

 

   

1 Ⱳ▬ꜝ128 כ 

2 ●☻  0 

5  0 

6  3 

11  6 

13  9 

 ⱦfi 0כ♃☻● 29



 30 

ꜟ♀כ▫♦ 30  3 

┌ ™                 150 

                 71 

 

┌ ™                 74 

                 11 
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ה 18 ⌐ ≠ↄ ∂╪  

 

2 3 31  

 
 

 
 

 
 

 

∂
╪ 

   

2 ─  0 

2 ─  9 

3 ⱬꜟ♩◖fiⱬ▪ 16 

4  12 

5 ┤╢™ 6 

∂ ╪  43 

 15 

 

∂
╪ 

∂ ╪  0 

 0 

 

∂ ╪  104 

 38 

 

 

ה 19 ⌐ ≠ↄ  

 

2 3 31  

 
 

 
 

 
 

 

   

2  2 

4 ─ ⌐ ∆╢  16 

 18 

 2 
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≢│⁸ ⁸ ○◐◦♄fi♩ ─ ⅜ ─ ╩ ⅎ

√≤⅝│⁸ 20─≤⅔╡ ⁸ ⁸ ╩ ⇔⁸ ה ⌐ ∆╢

┌™ ─ ╩⇔╕∆⁹ 

≢│⁸ ⅜ ⇔√ ─℮∟⁸ ┘ ≢

╩ ⅎ√≤⅝⌐ ⅜ ↕╣╕∆⁹ ○◐◦♄fi♩─ ⅜

╩ ⅎ√ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐ ⇔⁸

─ ╩ ∫≡™╕∆⁹○◐◦♄fi♩ ─ │ 21─≤⅔╡

≢∆⁹ 

╕√⁸ PM2.5 ⌐≈™≡│⁸ 24 ≢ ↕╣≡™

╕∆⁹PM2.5─ ⅜ 70ɡg/ ╩ ⅎ╢≤ ↕╣╢ │⁸ 8

⅛ 1 ⌐ ╩ ⇔╕∆⁹ 

 

20 ─ ┘┌™ ─  

 
 

              

┌™ ⌐

∆╢┌™

─  

 
 

 
 

 
 

 
 

 
 

 
 

 

 ≢─ ⅜ 0.15ppm  20  

 

(1) ≢─ ⅜ 0.2ppm ≢

№╢ ⅜  

(2) ≢─ ─ 48

⅜ 0.15ppm ─⅔∕╣─№╢  

35  

 
 

 
 

 
 

 
 

 

 

(1) ⌐⅔™≡ ⅜ 0.2ppm

⅜  

(2) ⌐⅔™≡ ⅜ 0.3ppm

⅜  

(3) ⌐⅔™≡ ⅜ 0.5ppm

 

(4) ⌐⅔™≡ ─ 48

⅜ 0.15ppm  

(5) ∕─ ⌐ ⅜№╢≤ ╘╠╣╢≤⅝ 

50  

 

(1) ≢─ ⅜ 0.5ppm ≢

№╢ ⅜  

(2) ≢─ ⅜ 0.7ppm ≢

№╢ ⅜  

80  

○
◐
◦
♄

fi
♩ 

 
≢─ ⅜ 0.10ppm

 

 

20  

 
≢─ ⅜ 0.12ppm

 
20  
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≢─ ⅜ 0.40ppm

 
40  

 
 

           

┌™ ⌐

∆╢┌™

─  

 
 

 
 

 

 ≢─ ⅜ 0.5ppm  20  

 ≢─ ⅜ 1.0ppm  40  

 
 

 
 

 

 ≢─ ⅜ 30ppm   

 ≢─ ⅜ 50ppm   

 

 
≢─ ⅜ 2.0mg ≢№

╢ ⅜  
20  

 
≢─ ⅜ 3.0mg ≢№

╢ ⅜  
40  
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21 ○◐◦♄fi♩─ ─  

ꜝ
fi
◒ 

 

 

 

 

 

H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

 

  4 2 0 1 0 3 12 3 14 7 

  6 2 0 1 2 3 10 3 10 5 

 

  0 0 0 0 0 1 3 0 2 1 

  1 0 0 0 0 1 1 0 0 0 

 

  0 0 0 0 0 0 0 0 0 0 

  0 0 0 0 0 0 0 0 0 0 
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─  
 

─ │⁸ ⅛╠─ ╛ ה ⅛╠─ ⁸

⌂≥⅜№╡╕∆⁹ ─ ╩ ⇔⁸ ╩ ∆╢ ≢⁸ ∆╢↓

≤⅜ ╕⇔™ ≤⇔≡ ⅜ ╘╠╣≡™╕∆⁹ ╩ ╣╢ ─

ↄ│⁸∕─ ⅜ ↄ⁸ ⅜ ⌂™√╘⁸ ─ ╩ ↑

╛∆ↄ⁸╕√ ⌐╟∫≡ ─ ╙ ⅝ↄ⌂∫≡™╕∆⁹ 

 

 

 

 
22  

           ( km)  

1   
16.2 

2   

3 Ᵽ▬Ɽ☻   1. 4 

4   
3.8 

5   

6   
2.0  

7   

8   

2.6  9 Ᵽ▬Ɽ☻ ▬fi♃כ   

10   

11   5.8 

12   3.7 

13   
3.1 

14   

15   

34.2 16   

17   

18   0.9 

19   5.3 

20   4.4 

21   0.8 

22   3.1 

23   3.3 

24   1.0 

25   3.0 

 



 36 

Â ─ ≤  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵖ 

ᵒ 

ᵘ 

ᵗ 

ᵓ 

ᵑ 

ᵚ 

ᵕ 

ᵙ ᵔ 

 

ᵢ 

ᵤ 

ᵠ ᵣ 

ᵟ 

ᵡ 

 

ᵟ  1.3 mg/L  

ᵠ    1.3 mg/L  

ᵡ   1.4 mg/L  

ᵣ  1.1 mg/L  

ᵤ  0.6 mg/L  

ᵢ  0.7 mg/L  

 0.8 mg/L  

 0.8 mg/L  

 

ᵘ     5.5 mg/L  

ᵙ  2.9 mg/L  

ᵚ    3.4 mg/L  

 

ᵑ  1.1 mg/L  

ᵒ       1.4 mg/L  

ᵓ   1.4 mg/L  

 

 

ᵔ  3.8 mg/L  

ᵕ   2.3 mg/L  

 

ᵖ  1.0 mg/L  

ᵗ  5.3 mg/L  

ᵛ ᵜ ᵝ 

ᵞ 

ᵜ  0.5 mg/L  

ᵛ  0.9 mg/L  
 

ᵝ  0.9 mg/L  

ᵞ  0.7 mg/L  

 

 4.4 mg/L  

 3.7 mg/L  

 2.5 mg/L  
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ₒ ₓ 

 

 

 
─ ⌐ ∆╢ ⌐≈™≡⁸ ─ │ 23─≤⅔╡

≢∆⁹ │ ⌐ ↕╣≡⅔╡⁸ ⅜ ╩ ⇔≡™╕

∆⁹ 

23  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 8.0 7.9 8.0 7.9 7.8 7.8 7.8 7.8 7.8 7.9 

DO [ /L ]  11 11 11 11 11 11 11 11 11 12 

BOD [ /L ]  

(75 )  

1.0 

( 1.0)  

0.9 

(1.1)  

0.8 

(0.9)  

1.0 

(1.1)  

0.7 

(0.8)  

0.7 

(0.8)  

0.8 

(0.9)  

1.1 

(1.1)  

0.9 

(1.0)  

1.1 

(1.2)  

SS [ /L ]  2 1 2 1 1 2 2 2 1 2 

 

[MPN/100mL]  

2.1×

104 

1.6×

104 

5.4×

103 

9.2×

103 

3.6×

104 

2.1 

×105 

1.6 

×104 

3.5 

×104 

2. 3 

×104 

2.2 

×104 

 

7   

 
β♦⁸│♃כ ─ ╟╡  

mg/ L  

A ─

 

(2mg/L)  
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─ ⌐ ∆╢ ⌐≈™≡⁸ ─ │ 24─≤⅔╡

≢∆⁹ │ ⌐ ↕╣≡⅔╡⁸ ⅜ ╩ ⇔≡™╕

∆⁹ 

 

24  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 7.8 8.0 8.0 8.2 8.0 8.0 7.9 8.0 7.9 8.1 

DO [ /L ]  10 11 11 12 12 11 11 11 11 12 

BOD [ /L ]  

(75 )  

2.1 

(2.9)  

1.8 

(1.6)  

1.6 

(1.7)  

1.5 

(1.6)  

1.1 

(1.3)  

1.1 

(1.3)  

1.2 

(1.4)  

1.5 

(1.8)  

1.5 

(1.6)  

1. 5 

(1.7)  

SS [ /L ]  3 3 3 2 3 3 3 3 3 3 

 

[MPN/100mL]  

6.7×

104 

4.5×

104 

1.5×

104 

1.6×

104 

4.9×

104 

2.7 

×104 

4.3 

×104 

3.9 

×104 

4.0 

×104 

1.2 

×105 

 

 

8   

 

 
 

β♦⁸│♃כ ─ ╟╡  

mg/ L  
B ─

 

(3mg/L)  
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Ᵽ▬Ɽ☻  
 

⌐ ─ ⁸ ⅜№╡╕∆⁹ 

│ 25─≤⅔╡⁸ │ ™╕╕ ⇔≡™╕∆⁹ 

─ │ ↕╣≡™╕∑╪⁹ 

 

25  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 7.6 7.5 7.6 7.6 7.7 7.5 7.6 7.7 7.9 7.7 

DO [ /L ]  9.3 9.5 9.3 9.1 9.6 10 9.6 12 11 10 

BOD [ /L ]  1.7 1.4 2.3 2.1 2.0 1.3 1.1 1.0 1.2 1.4 

SS [ /L ]  9 9 10 7 4 5 2 3 1 5 

 

[MPN/100mL]  

1.4

×105 

4.3

×103 

6.1

×103 

1.6

×104 

1.5

×105 

2.2 

×104 

7.0 

×104 

2.7 

×104 

2.3 

×104 

2.1 

×105 

 

 

9  Ᵽ▬Ɽ☻  

 

 

 

mg/ L  
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╩ ╣╢ ≢⁸ ─ ⅜ ∆╢√╘⁸∕─

⅜ ⅝ↄ⁸Ⱬ♪꜡─√™ ⅜№╡╕∆⁹ │ ⌐ ↕╣≡⅔╡⁸

BOD ⅜ ╩ ∆╢↓≤⅜ ™ ≢∆⁹ 

│ ╩ ⇔≡™╕⇔√⁹ 

 

26  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 8.2 8.1 8.1 8.4 8.0 8.6 8.1 8.3 8.2 8.3 

DO [ /L ]  9.0 11 10 10 10 12 11 13 10 12 

BOD [ /L ]  

(75 )  

7.8 

(8.7)  

9.6 

(11)  

8.6 

(8.4)  

8.1 

(10)  

4.5 

(5.3)  

4.3 

(3.7)  

4.8 

(5.4)  

5.1 

(5.4)  

5.8 

(6.1)  

3.8 

(4.5)  

SS [ /L ]  4 4 5 3 2 2 3 2 2 1 

 

[MPN/100mL]  

2.1×

105 

9.7×

104 

1.1×

105 

5.3×

104 

6.6×

106 

9.8 

×105 

4.2 

×105 

3.0 

×105 

2.9 

×105 

1.1 

×105 

 

 

10   

 

 

 

mg/ L  

C ─

 

(5mg/L)  
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─ ⌐ ∆╢ ⌐≈™≡⁸ ─ │ 27─≤⅔╡

≢∆⁹ ⌐№√╡⁸ ⌐╟╡⁸ ─ ⅜ ↕╣≡™╕∆⁹

│ ⌐ ↕╣≡⅔╡⁸ ╩ √⇔≡™╕∆⁹ 

 

 

27  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 7.9 7.9 7.9 7.9 7.8 7.9 7.9 7.8 8.2 8.1 

DO [ /L ]  9.3 9.4 9.2 9.2 9.1 9.2 9.6 9.5 12 11 

BOD [ /L ]  

(75 )  

2.6 

(3.6)  

2.7 

(2.9)  

2.1 

(2.6)  

2.4 

(3.3)  

2.0 

(2.7)  

2.4 

(2.6)  

2.0 

(2.6)  

2.4 

(3.0)  

2.0 

(2.5)  

2.3 

(2.7)  

SS [ /L ]  2 3 3 2 3 3 2 2 2 2 

 

[MPN/100mL]  

6.0×

104 

2.1×

104 

4.8×

104 

3.5×

104 

1.4×

105 

1.6 

×105 

5.4 

×104 

9.9 

×104 

7.0 

×104 

1.5 

×105 

 

11   

 

 
β♦⁸│♃כ ─ ╟╡  

mg/ L  

C ─

 

(5mg/L)  
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│⁸ ╩ ╣╢ ─ ⌂™ ≢⁸ ─╒⅛⁸

─ ⅜ ⇔≡™╕∆⁹ ≤

─ │ 28⁸29─≤⅔╡≢⁸ ⌐ ≢│ ⅜ ↑╠╣╕∆⁹ 

─ │ ↕╣≡™╕∑╪⁹ 

 

28  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 7.8 7.7 7.7 7.7 7.8 7.7 7.9 7.8 8.0 8.2 

DO [ /L ]  9.5 9.8 9.6 9.5 9.6 10 10 11 10 13 

BOD [ /L ]  2.0 3.6 2.2 1.2 0.9 0.9 1.0 1.8 1.4 1.0 

SS [ /L ]  2 2 2 3 2 9 5 4 2 4 

 

[MPN/100mL]  

3.7 

×104 

2.8 

×104 

2.8 

×104 

7.8 

×103 

3.9 

×105 

4.1 

×104 

4.2 

×104 

4.8 

×104 

1.4 

×105 

2.9 

×104 

 

 

12   

 

 

 

mg/ L  
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29  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 7.4 7.4 7.5 7.4 7.3 7.3 7.3 7.6 7.6 7.7 

DO [ /L ]  7.2 7.2 7.7 6.1 7.2 6.9 8.2 9.5 7.7 8.7 

BOD [ /L ]  11.8 12.3 8.8 12.5 7.9 7.3 6.1 8.7 7.1 5.3 

SS [ /L ]  4 6 3 3 3 4 4 3 3 1.5 

 

[MPN/100mL]  

1.8

×105 

9.2

×104 

3.9

×104 

3.7

×104 

5.7

×107 

9.8 

×106 

9.2 

×104 

6.8 

×106 

3.8 

×105 

6.0

×105 

 

 

13   

 

 

 

mg/ L  
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│⁸ ≢№╡╕∆⅜⁸ ⌐ ╛ ⅜ ™√╘⁸

⌐│ ⅜ ╗ ⌐№╡╕∆⁹ │ 30⁸31⁸32─≤⅔╡≢⁸

⅜ ⅝ↄ⁸ ⅜ ↑╠╣╕∆⁹ 

─ │ ↕╣≡™╕∑╪⁹ 

 

30  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 7.2 7.2 7.1 7.2 7.5 7.5 7.4 7.6 7.7 7.5 

DO [ /L]  6.8 7.1 5.8 5.7 7.9 7.1 6.3 7.3 8.1 7.0 

BOD [ /L]  6.0 14.0 18.5 18.8 4.7 5.1 5.7 5.3 3.1 5.5 

SS [ /L]  5 5 8 9 2 4 7 3 3 3.0 

 

[MPN/100mL] 

1.2

×105 

5.6

×104 

2.7

×105 

1.4

×105 

1.7

×105 

2.4 

×105 

7.4 

×106 

5.6 

×105 

1.1 

×105 

4.8 

×106 

 

 

14   

 

 

 

mg/ L  
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Ᵽ▬Ɽ☻ ▬fi♃כ  
 

31  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 7.4 7.7 7.5 7.7 7.7 7.7 7.8 7.8 7.8 7.8 

DO [ /L]  8.6 9.9 9.2 9.1 9.8 10 9.4 11 10 9.7 

BOD [ /L]  18.4 2.4 3.2 7.9 1.9 1.6 2.3 2.1 2.1 2.9 

SS [ /L]  14 2 3 5 1 2 3 6 14 43 

 

[MPN/100mL] 

2.1

×104 

1.3

×104 

1.9

×104 

2.3

×104 

1.2

×105 

3.6 

×104 

1.1 

×105 

1.9 

×104 

3.6 

×104 

3.7 

×105 

 

 

15  Ᵽ▬Ɽ☻ ▬fi♃כ  

 

 

 

 
 

mg/ L  
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32  

 

 

 
H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

pH 7.7 7.9 8.0 8.1 7.6 7.8 7.7 7.8 7.9 7.7 

DO [ /L]  9.4 11 11 11 10 11 11 12 10 10 

BOD [ /L]  16.2 5.4 6.0 6.8 2.7 2.2 2.2 4.0 3.3 3.4 

SS [ /L]  5 2 3 4 1 1 1 3 5 7 

 

[MPN/100mL] 

6.1

×105 

1.2

×104 

7.0

×103 

4.3

×104 

2.0

×105 

5.7 

×104 

1.5 

×105 

3.6 

×105 

1.9 

×104 

7.4 

×104 

 

 

16   

 

 

 

 
 

 

mg/ L  
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ₒ ₓ 
⌐≈™≡│⁸ ≤ ≢ ⇔≡™╕∆⁹

─ │ 33─≤⅔╡≢⁸ ─┤∫ ⅜ ╩ ⅎ≡™╕

⇔√⁹∕╣ │ ≢⇔√⁹ 

 

33  

              

◌ ♪ Ⱶ ► ⱶ               (mg/L    0.003  

   ◦   ▪   fi               (mg/L      

       (mg/L    0.01  

    ◒  ꜡  ⱶ               (mg/L    0.05  

               (mg/L    0.01  

                         ( mg/L    0.0005  

▪ ꜟ ◐ ꜟ              mg/L      

                         (mg/L      

☺ ◒ ꜡ ꜡ ⱷ ♃ fi              mg/L    0.02  

                       (mg/L    0.002  

1,2-☺ ◒ ꜡ ꜡ ◄ ♃ fi             (mg/L    0.004  

1,1-☺ ◒ ꜡ ꜡ ◄ ♅ ꜠ fi             (mg/L    0.1  

◦☻- 1,2-☺◒꜡꜡◄♅꜠fi          (mg/L    0.04  

1,1,1 -♩ ꜞ ◒ ꜡ ꜡ ◄ ♃ fi           mg/L    1  

1,1,2 -♩ ꜞ ◒ ꜡ ꜡ ◄ ♃ fi            (mg/L    0.006  

♩ ꜞ ◒ ꜡ ꜡ ◄ ♅ ꜠ fi               (mg/L    0.01  

♥ ♩ ꜝ ◒ ꜡ ꜡ ◄ ♅ ꜠ fi               (mg/L    0.01  

1,3-☺ ◒ ꜡ ꜡ ⱪ ꜡ Ɑ fi             (mg/L    0.002  

♅   ►   ꜝ   ⱶ               (mg/L    0.006  

◦   ⱴ   ☺   fi               (mg/L    0.003  

♅ ○ ⱬ fi ◌ ꜟ Ⱪ               (mg/L)    0.01  

ⱬ   fi   ♀   fi               (mg/L    0.02  

☿ ꜠ fi               (mg/L    0.01  

┘               (mg/L)  2.7 0.70 10  

┤ ∫               (mg/L)  0. 31 0.92 0.8  

╒ ℮               (mg/L)  0. 09 0.01 1  

1,4-☺ ○ ◐ ◘ fi (mg/L)   0.05  

β ≤│ ─↓≤╩™℮⁹ 
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β♦כ♃│ ♃כ♦ ⁸ ─ ╟╡  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ COD─  

2mg/L  A  

 

ừừ    

ừừ    

ừừ    

ừừ    

ừừ    

ừừ    

COD 

1.4mg/L 

 

COD 

1.4mg/L 

 

COD 

1.4mg/L 

 
COD 

1.6mg/L 

 
COD 

1.7mg/L 

 
COD 

1.5mg/L 

ₒ ₓ COD─  

2mg/L  

Ẽ COD ≤∕─ 75%  
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β♦כ♃│ ─ ╟╡  m ╩ ⇔⌂™  n  

34 ⌐⅔↑╢ ─  

     

 35000018(610- 02) 35000025(610- 03) 35000058(610- 04) 35000059(610- 05) 

     

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 

/  

 

 

 

 

 

 

/  

 

 

 

 

 

 

/  

 

 

 

 

 

 

/  

 8.0 8.0  8.2 0/36 8.0 8.0  8.1 0/36 8.0 8.0  8.1 0/36 8.0 8.0  8.2 0/36 

  (mg/L) 8.4 6.4  10 6/36 8.4 6.5  10 7/36 8.4 6.4  9.8 8/36 8.5 6.3  13 7/36 

 
1.3 0.9  1.9 0/36 1.3 0.9  1.8 0/36 1.4 0.9  2.0 0/36 1.4 0.9  2.9 0/36 

(mg/L) 

 

 75   1.4   1.4   1.4   1.5  

(mg/L) 

 
5 <2  17 0/12 15 <2  130 0/12 22 <2  140 0/12 11 <2  49 0/12 

(MPN/100mL) 

 

<0.5 <0.5  <0.5 0/2 <0.5 <0.5  <0.5 0/2 <0.5 <0.5  <0.5 0/2 <0.5 <0.5  <0.5 0/2  

(mg/L) 

 
0.12 0.07  0.2 0/12 0.12 0.06  0.17 0/12 0.12 <0.05  0.16 0/12 0.12 0.07  0.17 0/12 

(mg/L ) 

 
0.025 0.017  0.031 2/12 0.12 0.016  0.040 0/12 0.023 0.015  0.037 2/12 0.024 0.014  0.037 1/12 

(mg/L ) 
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⌐ ╢  

 
─ │⁸ ─ ╩ ╢ ≤ ╩ ╢

─ ≈⅛╠ ∫≡™╕∆⁹ │⁸◌♪Ⱶ►ⱶ⁸◦

▪fi⁸ ⌂≥─ 27 ⌐≈™≡∆═≡─ ⌐ ⌐ ╘╠╣≡™╕

∆⁹ │ BOD⁸SS⁸ ⌂≥─ 5 ⌐≈™≡ ─

⌐ ╦∑≡ ╘╠╣≡™╕∆⁹ 

 

35 ─ ⌐ ∆╢        

 

 

    ─    

           

▬○fi 

( pH)  

 

 

BOD  

 

SS  

 

DO  
 

AA 

1  

 

┘ A ─ ⌐ →╢╙─ 

6.5  

8.5  
1 /L  25 /L  

7.5 /L  

 

50 

MPN/100mL 

 

A 

2  

1  

 

┘ B ─ ⌐ →╢╙─ 

6.5  

8.5  
2 /L  25 /L  

7.5 /L  

 

1,000 

MPN/100mL 

 

B 

3  

2  

┘ C ─ ⌐ →╢╙─ 

6.5  

8.5  
3 /L  25 /L  

5 /L  

 

5,000 

MPN/100mL 

 

C 

3  

1  

┘ D ─ ⌐ →╢╙─ 

6.5  

8.5  
5 /L  50 /L  

5 /L  

 
 

D 

2  

 

┘ E ─ ⌐ →╢╙─ 

6.0  

8.5  
8 /L  100 /L  

2 /L  

 
 

E 
3  

 

6.0  

8.5  
10 /L  

↔╖ ─

⅜ ╘╠

╣⌂™↓≤ 

2 /L  

 
 

 1 │ ≤∆╢⁹ 

2 ⌐≈™≡│⁸pH 6.0 7.5 ⁸ 5 /L ≤∆╢⁹ 

( )  ─  

   1 ╤ ⌐╟╢ ⌂ ╩ ℮╙─ 

ⁿ  2 ╤ ⌐╟╢ ─ ╩ ℮╙─ 

ⁿ  3 ╩ ℮ ─ ╩ ℮╙─ 

   1 ꜘⱴⱷ⁸▬꞉♫ ─ ┘⌐ 2 ┘  

3 ─  

ⁿ  2 ◘◔ ┘▪ꜚ ─ ┘ 3 ─  

 

ⁿ  3 ◖▬⁸ⱨ♫ ⁸ɗ ─  

 1 ⌐╟╢ ─ ╩ ℮╙─ 

ⁿ  2 ⌐╟╢ ─ ╩ ℮╙─ 

ⁿ  3 ─ ╩ ℮╙─ 

       ─ ( ─ ╩ ╗)⌐⅔™≡ ╩ ∂⌂™  
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36 ─ ⌐ ∆╢  

 

 

 

    ─    

           

▬○fi 

( pH)  

   

 

COD  

 

DO  
  

 A 

1  

 

 

┘ B ─ ⌐ →╢╙─ 

7.8  

8.3  
2 /L  

7.5 /L  

 

1, 000 

MPN/100mL 

 

↕╣ 

⌂™↓≤ 

B 

2  

 

┘ C ─ ⌐ →╢╙─ 

7.8  

8.3  
3 /L  

5.0 /L  

 
 

↕╣ 

⌂™↓≤ 

C  
7.0  

8.3  
8 /L  

2.0 /L  

 
  

 1 1 ─℮∟⁸ ◌◐─ ─ ⌐≈™≡│⁸ 70MPN/100mL ≤∆

╢⁹ 

( ) 1 ─  

2   1 ⱴ♄▬⁸Ⱪꜞ⁸꞉◌ⱷ ─ ┘ 2 ─  

ⁿ  2 Ⱳꜝ⁸ⱡꜞ ─  

3       ─ ( ─ ╩ ╗)⌐⅔™≡ ╩ ∂⌂™  

 

 

 

 
─  

   

  

з 

 

┘ и ─ ⌐ →╢╙─ 

2 ┘ 3 ╩ ↄ⁹  

0.2 mg/ L  0.02 mg/ L  

и 

1  

┘й ─ ⌐ →╢╙─

2 ┘ 3 ╩ ↄ⁹  

0.3 mg/ L  0.03 mg/ L  

й 
2 ┘к─ ⌐ →╢╙─ 

3 ╩ ↄ ⁹  
0.6 mg/ L  0.05 mg/ L  

к 

3  

 

 

1 mg/L  0.09 mg/ L  

 1 │⁸ ≤∆╢⁹ 

2 ─ │⁸ ⱪꜝfi◒♩fi─ ⇔™ ╩ ∏╢⅔∕╣⅜№╢ ⌐≈™≡

℮╙─≤∆╢⁹ 

( ) 1 ─  

2   1 ╩ ╘ ⌂ ⅜Ᵽꜝfi☻ ↄ⁸⅛≈⁸ ⇔≡

↕╣╢⁹ 

ⁿ  2 ─ ╩ ⅝⁸ ╩ ≤⇔√ ⅜ ↕╣╢ 

ⁿ  3 ⌐ ™ ─ ⅜ ⌐ ↕╣╢ 

3 ╩ ⇔≡ ⅜ ≢⅝╢  
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─ ─  

   

 ⱡ♬ꜟⱨ▼ⱡכꜟ 

▪ꜟ◐ꜟⱬfi

♀fi☻ꜟⱱfi  

┘∕─  

 

 
─ ∆╢  0.02mg/L  0.001mg/L  0.01mg/L  

 

 

─℮∟⁸ ─

│ ─ ≤

⇔≡ ⌐ ⅜ ⌂  

0.01mg/L  0.0007mg/L  0.006mg/L  

 

 

 

37 ─ ─ ⌐ ∆╢  

              

◌ ♪ Ⱶ ► ⱶ 0.003 /L  1 , 1 , 2 - ♩ꜞ◒꜡꜡◄♃fi 0.006 /L  

◦ ▪ fi ↕╣⌂™↓≤ ♩ ꜞ ◒ ꜡ ꜡ ◄ ♅ ꜠ fi 0.01 /L  

 0.01 /L  ♥ ♩ ꜝ ◒ ꜡ ꜡ ◄ ♅ ꜠ fi 0.01 /L  

◒ ꜡ ⱶ 0.05 /L  1 , 3 - ☺ ◒ ꜡ ꜡ ⱪ ꜡ Ɑ fi 0.002 /L  

 0.01 /L  ♅ ► ꜝ ⱶ 0.006 /L  

 0.0005 /L  ◦ ⱴ ☺ fi 0.003 /L  

▪ ꜟ ◐ ꜟ  ↕╣⌂™↓≤ ♅ ○ ⱬ fi ◌ ꜟ Ⱪ 0.02 /L  

 ↕╣⌂™↓≤ ⱬ fi ♀ fi 0.01 /L  

☺ ◒ ꜡ ꜡ ⱷ ♃ fi 0.02 /L  ☿ ꜠ fi 0.01 /L  

 0.002 /L  ┘  10 /L  

1 , 2 - ☺ ◒ ꜡ ꜡ ◄ ♃ fi 0.004 /L  ┤ ∫  0.8 /L  

1 , 1 - ☺ ◒ ꜡ ꜡ ◄ ♅ ꜠ fi 0. 1 /L  ╒ ℮  1 /L  

◦☻- 1,2 - ☺◒꜡꜡◄♅꜠fi 0.04 /L  1 , 4 - ☺ ○ ◐ ◘ fi 0.05mg/L  

1 , 1 , 1 - ♩ꜞ◒꜡꜡◄♃fi 1 /L   

 

1 │ ≤∆╢⁹√∞⇔⁸ ◦▪fi⌐ ╢ ⌐≈™≡│⁸ ≤∆╢⁹ 

2 ₈ ↕╣⌂™↓≤₉≤│⁸ ╘╠╣√ ⌐╟╡ ⇔√ ⌐⅔™≡⁸∕─ ⅜ ╩

╢↓≤╩™℮⁹ 

3 ⌐≈™≡│⁸┤∫ ┘╒℮ ─ │ ⇔⌂™⁹ 

4 ┘ ─ │⁸ 43.2.1,43.2.3 │ 43.2.5 ⌐╟╡ ↕╣√ ▬○fi

─ ⌐ 0.2259 ╩ ∂√╙─≤⁸ 43.1 ⌐╟╡ ↕╣√ ▬○fi─ ⌐

0.3045╩ ∂√╙── ≤∆╢⁹ 

β♩ꜞ◒꜡꜡◄♅꜠fi─ ⅜ 26 11 7 ⌐⁸0.03 mg/L ⅛╠ 0.01 mg/L ⌐

↕╣╕⇔√⁹ 
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ה ⌐╟╢  

 
─ ╩ ∆╢√╘⁸ ┘

⌐ ≠⅝⁸ ⅛╠─ ⌐≈™≡ ⅜ ╦╣≡™╕∆⁹╕

√⁸ ─ ⌐ ∆╢ ⌐ ≠⅝⁸↓╣╠ ─ ה

⌐≈™≡╙ ╩ ↑ ╩ ∫≡™╕∆⁹ 

┘ ⌐ ≠ↄ │ 38⁸

─ ⌐ ∆╢ ⌐ ≠ↄ │ 39─≤⅔╡≢∆⁹ 

 

 

 

38 ⌐ ≠ↄ  

 

2 3 31  

        

1- ה 2 ◘ כ ⱦ ☻  3 

2                    4 

3                    20 

ה 4  10 

5 ╖ ∕ ה ⇔ ╞ ℮ ╝                   3 

8 Ɽ fi │ № ╪                   3 

10                    4 

12  1 

16 ╘ ╪                   9 

 20                   ה 17

18- 2  1 

19 │                   1 

22                    1 

23- ה 2 ה │  4 

♪▬Ᵽכ◌ 28 ▪☿♅꜠fi                   0 

46                    3 

47                    2 

54 ☿ ⱷ fi ♩                   5 
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55 ◖ fi ◒ ꜞ כ ♩                   11 

63                    3 

64- 2  1 

65 │▪ꜟ◌ꜞ⌐╟╢  5 

66 ╘ ∫ ⅝  2 

66- 3                    188 

66- 4                    2 

66- 5 │  5 

66- 6                    5 

67 √ ↄ                   39 

68                    12 

68- 2                    2 

69- 3                    1 

70- 2                    2 

71  59 

71- 2 ─                   7 

71- 3                    2 

71- 4                    1 

72 ⇔                   23 

73                    3 

74 ─ ─  1 

 201 500 ─ ╖⌂⇔  112 

 579 

─ ╙ ╗⁹ 
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39 ─ ⌐ ∆╢ ⌐ ≠ↄ  

2 3 31  

         

1 Ɽ fi  61                   ה

2 ─ ⌐ ∆ ╢  0 

3 ─                   4 

4                    0 

 65 

β ┘ ─ │ ↄ 

 

 

 
 

≢│⁸ ─ ⌂ ╩ ⇔⁸ ─ ≤ ─

╩ ╢ ≢⁸ ╛ ─ ⅜ ╕╣⌂™ ⁸ ┘

⌐ ─ ╩ ∆╢ ⌐⅔™≡⁸ 3 ⅛╠

╩ ⇔≡™╕∆⁹ 

 

 

40  

 H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 

 524 569 513 535 474 484 491 507 543 492 

℮∟  487 494 457 485 355 345 362 376 384 384 

 

 

 

 

 

◖Ⱶꜙ♬♥▫ⱪꜝfi♩ ╩ ↄ  

 

╩ ↄ  

 

ה ╩ ↄ  
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ủ √∟│ ⅜ ≢№╢⅜√

╘⌐⅛ⅎ∫≡ ─№╡⅜√↕╩ ╣⁸ ╩ ╢↓≤╩⅔╤∕⅛⌐⇔≡™╢─≢

│⌂™≢⇔╞℮⅛⁹ 

 

ủ √∟│⁸ ─ ╩ ↑╢≤ ⌐⁸ ─ ─ ≤╙⌂∫≡™╢─

≢∆⁹ 

 

ủ ╛ ─⅝╣™⌂ ╩

╢√╘⌐⁸ ╩

⅔╤∕⅛⌐∆╢↓≤│≢⅝

╕∑╪⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

◖♇ⱪ ( L)╩ ⇔⌐ ≡╢≤ 

↓╣∞↑─ ╣⅜ ╛ ┼ 
⁸ ─ ⇔⅛╠ ≡╠╣╢ ╛ ╖ ⇔

─ ⌂≥⅜⁸≥╪⌂⌐ ╛ ─ ╩ ⇔≡™╢

⅛⁸ ─BOD╩╙≤⌐ ⅎ≡╖╕⇔╞℮⁹∂╚⅜

™╙─ 200mL─BOD│7.4g 200mL─BOD

⅜ 15.6g ≢∆⅛╠⁸◖♇ⱪ ─ ╩ ∆≤⁸

⅜ ╘╢ ⌐ ∆√╘⌐│⁸ ⌐ 9 ╙─ ≢

╘⌂↑╣┌⌂╡╕∑╪⁹↕╠⌐⁸ ™ ⅎ√ ┴╠

200mL╩ ⇔√ ╩ ⅎ╢≤⁸⌂╪≤ ⌐

200 ─ ⅜ ⌐⌂╡╕∆⁹╛√╠≤ ⇔┼ ≡

╢↓≤╩╛╘╢─│ ≢∆⅜⁸⅔⅛∏⌂≥─ ╡

∆⅞⌐╙ ⇔√™╙─≢∆⁹ 

│ 300L⁸ ─ ╘╢ │ BOD 5 / L  

─ ≤  

─ (  ╟╡)  

 

─ 30  

    ( )   

 (BOD) 82 77 94  

 (COD) 14 4 29  

 

≢ ↕╣╢ ( 29 )  

   

  

 

( )  

 

( )  

∕─  

( )  

 

( )  

 

  20 17 6 44  

 ∕ ─   1  2 3  5  

    21 19 9 49  

β ─ ≢⁸ ⅜№╦⌂™ ⅜№╡╕∆⁹ 

 

( )  BOD  

 ⌐⅔↑╢ ─ ™╩ ∆ ⌂  

 COD  

 ⌐⅔↑╢ ─ ™╩ ∆ ⌂  
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─ ╩ ⇔╟℮ 
 

ủ ⅜ ╘╢ ⌂≥─ ─ ⌐ ⌐ ⇔╕⇔

╞℮⁹ 

ủ ⌂≥─ ⇔⌂™ ≢│⁸ ─ ─ ⅜ ≢

∆⁹ 

ủ │⁸ ─Ⱶ♬ ≤⇔≡⁸ ─ ⅜≢⅝╢≤

⌐ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 
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ה   

 

ה ─  
│₈⌂™╒℮⅜╟™ ₉₈ ╕⇔ↄ⌂™ ₉≤™╦╣≡⅔╡⁸№╢ ╩

⅞╢≤ ≤⌂╡╕∆⁹ 

╛ ─ ≤⌂╢╙─│⁸ ╛ ⁸ ⁸ ⌂≥

─ ⁸◌ꜝ○◔╛ ≢─◄▪◖fi─ ⌂≥╙⁸ ⌂ ≤⌂∫≡

™╕∆⁹ ─ ה ⌐≈™≡─ │⁸8 №╡╕⇔√⁹ 

 

 

ה  
≢│⁸ ⌐ ∆╢ ─ ה ─ ⌂≥⁸

ה ─ ╩ ⇔⁸ ה ─ ⌐ ∆╢√╘⁸

⌐⅔↑╢ ╩ ⇔≡™╕∆⁹ ─ │ 43⁸44

─≤⅔╡≢∆⁹ ™≢│⁸ ↄ⅜ ╩ ⇔≡™╕∆⅜⁸

2 ─ ⌂≥⁸ ╩ ⇔≡™⌂™ ╙№╡╕∆⁹ 

╕√⁸ ⌐ ∆╢ ─ ─ │⁸ 14 ≢ ∫≡⅔

╡⁸ │ 45─≤⅔╡≢∆⁹ 

 

43 ─  

 

 

( )  

 

≤╙

 

─╖ 

 

─╖ 

 

≤╙

 

 3 100.0 0.0 0.0 0.0 

 32 100.0 0.0 0.0 0.0 

2  

Ᵽ▬Ɽ☻  
967 99.6 0.3 0.0 0.1 

2  2,263 93.3 0.0 6.7 0.0 

184  1,484 92.5 0.0 4.4 3.1 

317  1,438 99.9 0.0 0.1 0.0 

317  

 
269 99.6 0.0 0.4 0.0 

486  166 98.2 0.0 0.6 1.2 

 23 100.0 0.0 0.0 0.0 

 327 78.0 0.0 10.1 11.9 
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 93 100.0 0.0 0.0 0.0 

 335 100.0 0.0 0.0 0.0 

 284 100.0 0.0 0.0 0.0 

 264 100.0 0.0 0.0 0.0 

 1,474 100.0 0.0 0.0 0.0 

 242 100.0 0.0 0.0 0.0 

 86 100.0 0.0 0.0 0.0 

 102 100.0 0.0 0.0 0.0 

 9,852 96.5 0.1  2.6 0.9 
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꜠

ⱬ

ꜟ 

♦
◦
ⱬ
ꜟ

 

꜠

ⱬ

ꜟ 

♦
◦
ⱬ
ꜟ

 

    

1 1.11.15  2  2 
 

C 3 2   39.2 44.7 

2 1.11.22  
2  
Ᵽ▬Ɽ☻  

4 
 

B 2 1   38.2 36.4 

3 1.11.29 ⱡ  
 

2 
 

C 3 2 67.6 58.3   

4 1.11.29 ⱡ  
ⱡ

 
2 

 
A 2 1 

β

70.7 

β 

64.9 
  

5 1.11.15  
 

2 
 

C 3 2 62.1 59.0   

6 1.11.22  
 

2 
 

C 3 2 64.8 61.5   

7 
1.11.26 

1.11.27 
 2  2 

 
C 3 2 66.0 58.0   

8 
1.12.4 

1.12.5 
 2  2 

 
C 3 2 68.0 62.0   
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9 
1.11.14 

1.11.15 
  2 

 
C 3 2 67.0 60.0   

10 
1.11.14 

1.11.15 
  2 

 
B 2 1 65.0 58.0   

1. ꜠ⱬꜟ│⁸ ↔≤─ ╩ ⇔√╙─≢№╢⁹ 

2. ꜠ⱬꜟ│⁸ ↔≤─ 80 ꜠fi☺─ ╩ ⇔√╙─≢№╢⁹ 

3. ꜠ⱬꜟ ─β │⁸ ⌐ ∆╢ ⁸ ╩ ℮ ⌐ ∆╢

─ ⌐ ∆╢ ₈C₉ 65♦◦ⱬꜟ⁸ 60♦◦ⱬꜟ⁸

╩ ℮ ⌐ ∆╢ 70♦◦ⱬꜟ⁸ 65♦◦ⱬꜟ ╩ ⅎ≡™╢

╙─╩ ∆⁹ 
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 ˂ ה  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

ᵑ ᵕ 
ᵒ 

ᵓ 
ᵔ 

ᵖ 
ᵗ 

ᵘ 

ᵙ 

ᵚ 
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45  

 

 

1. ꜠ⱬꜟ│⁸ ↔≤─ ╩ ⇔√╙─≢№╢⁹ 

2. ꜠ⱬꜟ ─β │⁸ ╩ ⅎ≡™╢╙─╩ ∆⁹ 

 

       
꜠

ⱬ

ꜟ 

♦
◦
ⱬ
ꜟ

 

  

1 1.11.29 
343 

 
 C 3 

 

 
48.2 43.6 

2 1.11.29 
48-3 

™⅝™⅝  
 C 3 

 

 
53.6 37.4 

3 1.11.22 
5087 

 
 B 2 

 

 
49.8 40.2 

4 1.11.29 
ⱡ 2936 

⅜ 1  
 A 2  

42.4 40.4 

5 1.11.15 
14-1 

 
 C 3  56.2 41.0 

6 1.11.15 
21-6 

 
 A 2  

48.8 38.4 

7 1.11.15 
3237-23 

 
 B 2 

 

 
39.5 36.9 

8 1.11.22 
14702-52 

ⱡ  
 C 3  58.0 48.2 

9 1.12.6 
2978 

 
 B 2 

 

 
51.2 30.9 

10 1.12.6 
657-2 

꜠☺♦fi☻ 
 B 2 

 

 
49.9 40.3 

11 1.12.6 
4169-24 

 
 C 4  43.1 37.7 

12 1.12.6 
850 

 
 B 2 

 

 
42.1 32.9 

13 1.12.6 
12 

 
 B 3  48.0 39.0 

14 1.12.6 
535-1 

 
 B 2 

 

 
46.8 35.4 



 

 63 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה  
 

│⁸ ─ ⌐ ⅝⌂ ⅜⌂⅛∫√√╘⁸ ╩ ⇔╕

∑╪≢⇔√⁹ 

25 ⌐ ≢ ⇔√ ≢│⁸ ╩ ⇔≡™╕⇔√⁹ 
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ה .  

 

⌐ ╢  
 

⌐ ╢ │⁸ ╩ ⇔⁸ ─ ╩ ∆╢℮ⅎ≢

∆╢↓≤⅜ ╕⇔™ ≤⇔≡⁸ ─ ┘ ─ ↔≤⌐ 47 ─╟

℮⌐ ╘╠╣≡™╕∆⁹ 

 

47 ⌐ ╢  

─ 

 

  ─   
       

  

AA 
50♦◦ⱬꜟ

 

40♦◦ⱬꜟ

 

⅜ ⇔≡ ↕╣╢ ⌂

≥⁸ ⌐ ╩ ∆╢ ⁹ 

A 

┘ 

B 

55♦◦ⱬꜟ

 

45♦◦ⱬꜟ

 

A ╩ ≡│╘╢ │⁸ ╠ ─ ⌐

↕╣╢ ⁹ 

B ╩ ≡│╘╢ │⁸ ≤⇔≡ ─

⌐ ↕╣╢ ⁹ 

C 
60♦◦ⱬꜟ

 

50♦◦ⱬꜟ

 

─ ≤ ╦∑≡ ⁸ ─

⌐ ↕╣╢ ⁹ 

 

₈ ₉≤│ 6 ⅛╠ 10 ╕≢╩⁸₈ ₉≤│ 10 ⅛╠ 

─ 6 ╕≢╩™℮⁹ 
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√∞⇔⁸ ⌐ ∆╢ │⁸ 47─ ≤│ ⌐ 48⌐╟╢ ⅜ ╘

╠╣≡™╕∆⁹ 

 

48 ⌐ ∆╢ ─  

    ─     
  ─   

  

A ─℮∟ ─ ╩ ∆╢ ⌐

∆╢  

60♦◦ⱬꜟ

 

55♦◦ⱬꜟ

 

B ─℮∟ 2 ─ ╩ ∆╢ ⌐

∆╢ ┘ C ─℮∟ ╩ ∆╢ ⌐

∆╢  

65♦◦ⱬꜟ

 

60♦◦ⱬꜟ

 

₈ ₉≤│⁸ ─ ⅜ ⅛≈ ⌐ ∆╢√╘⌐ ⌂

─ ╩ ∆╢ ─ ╩™℮⁹ 

 

↕╠⌐⁸ ╩ ℮ ⌐ ∆╢ ⌐≈™≡│⁸ 48 ⌐⅛⅛╦╠

∏⁸ ≤⇔≡ 49─ ⅜ ╘╠╣≡™╕∆⁹ 

 

49 ╩ ℮ ⌐ ∆╢ ─  

           

  

70♦◦ⱬꜟ  65♦◦ⱬꜟ  

─ ⌐⅔™≡⁸ ─ ╩ ↑╛∆™ ─ ╩ ≤⇔≡ ╘

√ ⅜ ╕╣≡™╢≤ ╘╠╣╢≤⅝│⁸ ┼ ∆╢ ⌐ ╢

⌐№∫≡│ 45♦◦ⱬꜟ ⁸ ⌐№∫≡│ 40♦◦ⱬꜟ

⌐╟╢↓≤⅜≢⅝╢⁹ 

1 ₈ ╩ ℮ ₉≤│⁸ ⁸ ⁸

┘ │ ─ ╩™℮⁹ 

2 ₈ ╩ ℮ ⌐ ∆╢ ₉≤│⁸ ─ ─ ⌐

∂√ ⅛╠─ ⌐╟╡ ↕╣√ ╩™℮⁹ 

2 ─ ╩ ∆╢ ╩ ℮   15ⱷכ♩ꜟ 

2 ╩ ⅎ╢ ╩ ∆╢ ╩ ℮  20ⱷכ♩ꜟ 
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50 ⌐ ╢  

─   

з 70♦◦ⱬꜟ  

и 75♦◦ⱬꜟ  

з ≤⇔≡ ─ ⌐ ↕╣╢  

и ─ ⌐ ↕╣╢ I ─ ≢№∫≡ ─ ╩ ∆╢

⅜№╢  

 

 

ה ⌐╟╢  
 

ה ▪  
⌐ ∆╢ ─ ⌐│⁸ ה ⅜ ≤⌂∫≡ ∆╢╙─⅜№

╡╕∆⁹ 

│⁸ ≤ ≤⌐ ╕╣ ⅜ ╠╣≡™╢√╘⁸ ה ≤

⅜ ⇔√ ⅜ ↄ⁸↓╣⅜ ─ ⌐≈⌂⅜∫≡™╕∆⁹╕√⁸

⌐ ∆╢ │⁸ ─ ⌐ ∫≡ ∑╠╣╢ ⅜ ↄ⁸ ≤ ⌐

⌐ ⇔√ ⅛╠ ∑╠╣╕∆⁹ 

│ ⅜⁸ ⁸ ┘ ─ ⌐ ∆

╢ ⌐╟╢ ≢№╡⁸↓╣╠─ ⌐╟∫≡ ╛ ⅛╠

∆╢ ⁸ ─ ⅝↕⅜ ↕╣≡™╕∆⁹ │ ≢

╘╠╣√ ─ ⁸ ─ ⌂≥─ ⅜ ∑╠╣≡™╕∆⁹ 

 

51 ⌐ ≠ↄ  

2 3 31  

   

1  182 805 

2  138 1,171 

3  10 54 

4  8 70 

5  16 17 

6  0 0 

7  95 334 
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8  0 0 

9  22 60 

10  6 85 

11  2 11 

       479 2,607 
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52 ⌐ ≠ↄ  

2 3 31  

   

1  124 282 

2  94 323 

3  12 52 

4  6 49 

5 ◖fi◒ꜞכ♩Ⱪ꜡♇◒ⱴ◦fi  4 9 

6  4 5 

7  8 17 

8 ꜡ כ ꜟ  2 4 

9  4 97 

10  1 4 

       259 846 

 

53 ─ ⌐ ∆╢ ⌐ ≠ↄ  

2 3 31  

   

1  337 1,267 

2 ┘  87 532 

3 ◖fi◒ꜞכ♩Ⱪ꜡♇◒ⱴ◦fi 7 11 

4  101 354 

5 ♄ ▬ ◌ ☻ ♩ ⱴ ◦ fi 4 37 

6 ○ ◦ ꜠ כ ♩ ◖ fi ⱬ ▪ 0 0 

7  5 13 

       541 2,214 
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▬ ─ ה  
─℮∟⁸ↄ™ ╛↕ↄ ╩ ∆╢ │⁸ ┘

⌐╟╡ ─ ≤ ─ ⅜ ≠↑╠╣≡™╕∆⁹ 

30 ─ ─ │⁸ 54⁸55─≤⅔╡≢∆⁹ 

≢│⁸ ─ ⌂≥⌐ ⌐ ⇔≡⁸ ⁸ ⌂≥─ ─

╒⅛⁸ ⌐ ∆╢ ⌂ ╩ ╘╢⌂≥─ ╩⇔≡™╕∆⁹ 

 

 

54 ⌐ ≠ↄ ─  

2  

    ─      

ↄ ™ ╩ ∆ ╢  3 

↕ ↄ ╩ ∆ ╢  36 

╩ ∆ ╢  6 

Ᵽ ♇ ◒ ⱱ ► ╩ ∆ ╢  20 

◖ fi ◒ ꜞ כ ♩ ⱪ ꜝ fi ♩ ╩ ↑ ≡ ℮  0 

♩ ꜝ ◒ ♃ כ ◦ ꜛ ⱬ ꜟ ╩ ∆ ╢  0 

Ⱪ ꜟ ♪ כ ◙ כ ╩ ∆ ╢  0 

          65 

 

 

55 ⌐ ≠ↄ ─  

2  

    ─      

ↄ ™ ╩ ∆ ╢  3 

╩ ∆ ╢  0 

Ⱪ ꜠ כ ◌ כ ╩ ∆ ╢  29 

          32 
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│ ⌐ ∆╢ ≤™ⅎ┌ ה ╛ ⌐╟╢╙─⅜

╩ ╘≡™╕⇔√⅜⁸ ≢│⁸ ⁸ ⌂≥─ ╛

─כꜝכ◒│™╢№⁸─╙╢╟⌐ ─ ≤™∫√ ⅛╠ ∆╢

╕≢╙ ≤⇔≡ ∑╠╣⁸∕─ ╙ ⌐№╡╕∆⁹ 

↓℮™∫√ │⁸ ╛ ⌐╟╡ ≢⅝⌂™╙─⅜ ╩ ╘≡⅔

╡⁸ ─ ─╖≢ ∆╢↓≤│ ⌐ ⇔™ ⌐№╡╕∆⁹ ╩⇔

≡™ↄ ≢╛╗╩ ⌂™ ⁸ ⌐│ ™ ≢╙ ⌐│ ⌂ ≤⇔≡≤

╠ⅎ╠╣≡⇔╕℮ ╙№╡⁸↓℮⇔√ ╩ ⅜╟ↄ ⇔⁸ ⅛

╠ ─└≤≈└≤≈⌐ ╩ ╢↓≤⌐╟╡ ⇔≡™ↄ↓≤⅜ ≢∆⁹ 
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─™╤™╤ 
 

─ ⅝↕│♦◦ⱬꜟ dB ╩ ™≡ ↕╣╕∆⁹≥─ ─ ⅜ ♦◦

ⱬꜟ⌐ ∆╢⅛ ╩ ⇔╕∆⁹ 

 

─™╤™╤ 

:♦◦ⱬꜟ  
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⌐╟╢  
 

─ ⅝↕│♦◦ⱬꜟ dB ╩ ™≡ ↕╣╕∆⁹ √∟⅜ ╩ ∂

╘╢─│⁸ │№╡╕∆⅜⁸ 60 dB ⅛╠≢∆⁹ ⌐≈™≡│⁸60 dB

≢│╒≤╪≥ ⅜╖╠╣∏⁸65 69 dB ⅛╠ ™ ⌐ ⇔≡ ⅜

╖╠╣╕∆⁹ 

 

⌐╟╢  
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√∟─ ─╕╦╡⌐│™╤™╤⌂⌐⅔™⅜№╡⁸∕─╙≤≤⌂╢ ─

│ ≤╙™╦╣≡™╕∆⁹╕√⁸⌐⅔™│⁸ ╛ ─╟℮⌐ ↄ─ ⅛

╠ ╕╣╢ ™⌐⅔™ ╛⁸ ─⇔ ⁸ ╛ ─ ─╟

℮⌐ ⅛╠╙ ╦╣╢ ™⌐⅔™ ⅜№╡╕∆⁹ 

⌐⅔™│ ⅜ ⅛╠ ╩ ™ ╗↓≤⌐╟╡⁸⌐⅔™╩ ∆╢ ⅜ ─

─ ╩ ⇔⁸∕─ ⅜ ⌐╟╡ ⌐ ↕╣╢↓≤≢ ∂╠╣

╢≤™╦╣≡™╕∆⁹ 

│ ⌐ ⇔╛∆ↄ⁸ ─ ╙⇔┌╠ↄ⅛™≢™╢℮∟⌐ ∂⌂ↄ⌂

∫√╡⁸ ╘⅝∫√ ⌐ ╡ ╪∞ │⁸ ─ ↄ↕™⌐⅔™⌂≥

⌐ ™≡╙⁸⇔┌╠ↄ∆╢≤∕╣╠─⌐⅔™╩ ∂⌂ↄ⌂∫√╡⇔╕∆⁹╕

√⁸ │⁸⌐⅔™⌐ ⇔≡ ⌂ ╙™╣┌ ⌂ ╙™╢≤™℮╟℮⌐⁸

⅜⅛⌂╡№╢≤™╦╣≡™╕∆⁹ 

⅜ ⌐ ™≤ ─ ⅝⅜⌐┬ↄ⌂╡ ⅜⌂ↄ⌂∫√╡⁸╕╣⌐

⌂≥─ ⅜№╢≤↕╣≡™╕∆⁹⇔⅛⇔⁸∕─ ↄ│ ≢⁸ ─

≤⇔≡│ ≤⇔≡ ⌂≥─ ⅜ ≢№╡⁸ ≤⇔

≡ ↕╣≡™╕∆⁹ 

 

 

─  
 

⌐≈™≡─ │⁸ │ 8 №╡╕⇔√⁹ ╛

⅜ ≤⌂╢╙─⌐ ⅎ⁸ ─ ╛ ≤™∫√⁸ ⅜

≤⌂╢╙─╙№╡╕∆⁹╕√⁸ ⅝⌐≈™≡─ │⁸ │ 22

№╡╕⇔√⅜⁸↓─ ↄ⅜ ─ ⌐≈™≡╙ ⌐ ⇔≡™╕∆⁹ 

 

 

 
 

─ ⌐ ∆╢ ⌐ ≠™≡ ⁸ ╩ ∫≡™╕∆⁹

↓─ ≢│⁸ ≢ ╘√ ⇔™ ╩ ∆╢ ╩ ⇔

≡™╢ ה ⌐│ ⅜ ↑╠╣≡⅔╡⁸↓─

⌐ ⇔⌂™↓≤⌐╟╡ ─ ⅜ ⌂╦╣╢≤ ╘╠╣╢ ⌐│⁸

⁸ ╩ ℮↓≤⅜≢⅝╕∆⁹ 
 

─ ⌐ ∆╢ ⌐ ≠ↄ ─ │

56─≤⅔╡≢∆⁹ 
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56 ─ ⌐ ∆╢ ⌐ ≠ↄ  

2 3 31  

         

 

 
 

 
 

 
 

    ה         

      

┤

╪

 

0 0 0 15 0 0 12 27 13 

 

 

┘  
 

Ẽ ─⌐⅔™ 
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 ∕─ ─  

 

 
 

≤│⁸ √∟─ ≢№╢ ⅜ ™ ⌐╦√∫≡ ₁⌐

╪≢™ↄ ╩™™╕∆⁹ 

2 ⌐⅔™≡│⁸ ─ ⁸ ─ ≤ ╪≢⁸™╦╝╢

─ ≈≤↕╣≡™╕∆⁹ 

│⁸ ─ ≤│ ⌂∫√™ↄ≈⅛─ ⅜№╡╕∆⁹ 

 

1 ⅜ ≢ ⇔⌐ↄ™↓≤⁹ 

│ ⅝ↄ≡╙ ⌐ ☿fi♅≢∆⅛╠⁸ ⇔≈≈№╢

╩ ⌐ ⅎ╢↓≤│ ≢∆⁹⇔√⅜∫≡ ⅜ ⅝ↄ⌂╢╕≢│

≤⇔≡ ↕╣⌂™╙─≢∆⁹ 

 

2 ∆╢≤ ≢№╢↓≤⁹ 

⅜ ≤⇔≡ ─ ⁸ ⌐╟∫≡ ∂╢≤™℮ⱷ◌♬☼ⱶ

⅛╠⁸ ⌐™∫≡╙╒≤╪≥ ∆╢↓≤│№╡╕∑╪⁹ 

 

3 ─ ⅛╠⁸∕─ ⌐™√╢╕≢₈ ₉≤ ↄ ╦∫

≡™╢↓≤⁹ 

 

─ │⁸ ≤⇔≡ ─ ⌐⅔↑╢ ─ ⌂ ╖

→⌐╟╢╙─⅜ ≢∆⁹╕√⁸ ─⅔↓╢⇔ↄ╖│⁸ ─

⌐ ⅜⅔↓╡ ∆╢≤™℮╙─≢∆⁹ 

≢│⁸ ╩ ╘ ≡≡ 47 ⌐ ⇔√ ⌐⅔™

≡ ⅜⅔↓╡╕⇔√⁹↓─√╘⁸ 56 ⅛╠ 5 ﬞ ≤⇔

≡⅛↕ → ⅜ ╦╣╕⇔√⁹ 
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 Ẽ ─⅔↓╢⇔ↄ╖ 
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 ─  
 

 

≤  
 

29 6 ⌐ ⌐⅔™≡ⱥ▪ꜞ⅜ ╘≡ ↕╣⁸ ⅝⌂ ╩

╘╕⇔√⁹ ≢╙ ≢ ╩ ⇔╕⇔√⅜⁸ⱥ▪ꜞ│ ↕╣

≡™╕∑╪⁹ 

↓℮⇔√ ꜟⱣכ꜡◓⁸│ ⇔√ ⌐⅔™≡│⁸ ⌐ ╩ ℮↓

≤⅜ ╘╠╣╕∆⁹ 

∆≢⌐⁸○○◐fi◔▬◑◒╛Ⱪꜝ♇◒Ᵽ☻ ○○◒♅Ᵽ☻ ⁸Ⱪꜟכ◑ꜟ ─

╟℮⌐ ≢╙ ╩⇔≡™╢ ╙™╕∆⁹ 

≢ ─ ⁸ ⌐ ⅜ ↕╣╢ ─™ↄ≈⅛╙ ≢ ↕

╣≡™╕∆⁹ ⌂ ⅜ ≢⅝╢ ─ ⅜ ╘╠╣╕∆⁹ 

 
ɐȠɨ                  ȨȨȫɱȯȢȬȭ 

 

 
ɔɧɁȭɎȷ               ɔɩɶȬɩ 
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─℮∟⁸ ⌐▬ⱡ◦◦⌐≈™≡│ ⅜ ⇔≡™╕∆⁹ 

╕√⁸☻☼ⱷⱣ♅─ ╙ ⁸ ⅜ ↕╣≡™╕∆⁹ 

∕╣∙╣ ─ ⌐╟╡ ╩ ╘≡™╕∆⅜⁸ ─ ┼─

╩ ╙ ╘≡™⅝╕∆⁹ 

 
Ʀ 2 ᾭ ⁸ ṑḨ   Ĩ4  Ƽ ὡ ὡ ƽ 

 

▬ⱡ◦◦              ☻☼ⱷⱣ♅ 

 

 

╩ ∆╢ ╡ ╖ 
 

─ ═│⁸40 ⌐╦√╢ ⌐╟╢ ─ ╡ ╖

≢∆⁹ ─ ⁸ⱱ♃ꜟ─ ⁸ ╩ →√ ╡ ╖│ ─ ╩

→≡™╕∆⁹ 

╕√ ╛ ⌐⅔↑╢ ⁸∕╣∙╣─ ⌐⅔™≡ ₁⌂

╡ ╖⅜ ╘╠╣≡⅔╡⁸ ─ ⅜ ╠╣≡™╕∆⁹ 

 

─ ═ 
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 ─  
 

 

 
 

─Ⱳfi◦♥▫₉כ◌꜡♀₈ ⌐ ↑≡─  

 

2 11 24 ⁸ │ 2050 ╕≢⌐ ─CO2 ♀꜡╩

╩Ⱳfi◦♥▫₉כ◌꜡♀₈∆ ⇔⁸ ╛ ≤ ⱶכ♅₈⌐ ₉≢⁸

∕─ ⌐ ↑√ ╩ ⇔≡™╕∆⁹ 

 

▪   

●☻─ ⌐≈™≡│ ⌐ ╡ ╖⅜ ╘╠╣≡⅔╡⁸CO2

⌐╗↑√ ₁⌂ ╡ ╖⅜ ╦╣≡™╕∆⁹ 

≢│⁸ ⌐╟╢ ⌐ ─№╢⁸ ◄Ⱡה ─ ה

ה☻ⱦכ◘ ⌂≥─₈ ™ ₉╩ ∆ ≢№╢₈COOL CHOICE₉─ ┘

⅛↑╛ ⅜ ╘╠╣≡⅔╡⁸ ≢╙ ⌐₈COOL CHOICE₉

⌐ ⇔╕⇔√⁹ 

β2▪▼◦ꜟכ◒הⱶⱦ☼β1כ◊►ה☼ⱦꜟכ◒⁸╙≢ ╩ ╘⁸

⌐╟╢ ⁸ ╛ ╩ ↑√ ─◄◖♪ꜝ▬Ⱪ⁸ ─

⌐ ╩ ⌐ ╡ ╣√Ᵽ▬◒ⱦ☻─ ⁸ⱴ▬Ᵽ♇◓הⱴ▬Ⱳ♩ꜟה

ⱴ▬ ─ ⌐╟╢↔╖─ ⌐ ╡ ╪≢™╕∆⁹ 

β1◒כꜟⱦ☼כ◊►הⱶⱦ☼ 

 │⁸2030 ─ ●☻ ╩ 2013 ≢ 26 ∆╢ ╩

⇔⁸∕─ ⌐ ↑√₈COOL CHOICE₉─ ╡ ╖─ ≈≤⇔≡⁸ 5

1 9 30 ─ ─ ≤∕─ ⌐ ⇔√ ╛ ╡ ╖╩
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ⱦ☼₉╛⁸ꜟכ◒₈∆ 11 1 3 31 ─ ─ ≤∕

─ ⌐ ⇔√ ╩ ╩ⱶⱦ☼₉כ◊►₈∆ ┘⅛↑≡⅔╡⁸ ≢╙◒

☼ⱦꜟכ ⌐☼ⱶⱦכ◊►┘ ╡ ╗≤≤╙⌐⁸ ╛ ⌐╙ ╡ ╖

╩ ┘⅛↑≡™╕∆⁹ 

β2◒כꜟ◦▼▪ 

 24 ⅛╠⁸ ─ ─√╘⌐ ⅜ ∆╢⁸ ⱦꜟכ◒─

☼╩↕╠⌐ ∆╢ ╡ ─☼ⱦꜟכ◒כⱤכ☻╢№≢╖ ≈⁹ 

─◄▪◖fi ╩╛╘⁸ ≢ ≈─ ≢ ↔⇔√╡⁸

╛ ≢ ╪∞╡⇔≡⁸ ⇔↕ ꜟכ◒ ╩ ⅛∟ ℮ ◦▼▪∆╢

↓≤╩ ┘⅛↑╢ ╡ ╖⁹ 

≤⇔≡╙⁸ ⅜ ⌐₉▪▼◦ꜟכ◒╕⇔╤└₈╢∆ ⇔⁸

│ ─ ─℮∟ 51⅛ ⅜ ≤⇔≡ ↕╣╕⇔√⁹╕

√⁸ ─ ─ 41 ⅜↓─ ⌐ ⇔╕⇔√⁹ 

 

▬ (Sustainable Development Goal s₈ ⌂ ₉─ )  

 2015 9 ⌐ ─₈ ⌂ ◘Ⱶ♇♩₉≢ ↕╣√ 2030 ╕≢

─ ⌂ ≢⁸ ⁸◄Ⱡꜟ◑⁸כ ה ⌂≥ ╩ ⅎ╢√╘

─ 17─ ╩ →⁸₈ ╡ ↕⌂™₉ ─ ⌐ ↑≡⁸ ─№╠

╝╢ ╛ ≡─ ⅜⅜ ╡ ╗↓≤≤↕╣≡™╕∆⁹ 

─ ⌐ ↑≡⁸ ≢╙ ₁⌂ ╡ ╖╩⇔≡™╕∆⁹ 
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►  

─ ≤⌂╢ ●☻─ ⌐ ↑⁸ ─ ─

⌐ ∆╢ ╡ ╖╩ ⅛≈ ⌐ ∆╢√╘⁸₈

₉╩ ⇔╕∆⁹ 

 

 ▫♥ꜞⱦ⸗כ꜡☻fiכꜞ◓ ◄

 │⁸ ≢ ⅜ 19km⁸4 ╡ ─ ╡ ⸗כ꜡☻fiכꜞ◓₈╩

ⱦꜞ♥▫₉≤⇔≡ ╩ ╘≡™╕∆⁹ 

 ≢╙⁸JR ≤ ⅜ ∆╢₈IoT ╩ ꜡☻fiכꜞ◓√⇔

─▫♥ꜞⱦ⸗כ ₉≤⇔≡⁸ 11 1 ⅛╠₈ ◓

⅜ⱦꜞ♥▫₉⸗כ꜡☻fiכꜞ ↕╣╕⇔√⁹ 

 ●☻─ ⌂™↓─ ╡ │⁸ ⅛╠ ╕≢╩ 30 ⅛↑≡

∆╢⁸ ─ ☻ⱳ♇♩╩ ∫≡╙╠℮↓≤╩ ≤⇔√ⱪ꜡☺▼◒♩≢

∆⁹ 

 Ᵽ☻ │⁸ ⁸⅔─╖∟ ─ ⁸ ╡⁸ ⁸

▬▼►ⱪכ꜡ ⁸ ⁸ ⁸ ≢⁸ ≢≥↓─Ᵽ☻ ≢╙

ה ≢⅝╕∆⁹ 

ה  ה ה ─ 10:00 15:50 ≢ ⇔╕⇔√⁹ 

 ╕√⁸Ᵽ☻⅜ ≥↓⌐™╢─⅛╩ꜞ▪ꜟ♃▬ⱶ≢ ∆╢↓≤⅜≢⅝⁸

╙ꜞ▪ꜟ♃▬ⱶ≢ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

○ ⅔─╖∟─ ≠ↄ╡  

 ≢│⁸ │ ─ ≢№╡⁸ ←╢╖≢ ╡ ≡╢↓≤╩

≤⇔≡⁸└╤⇔╕─ ≠ↄ╡ ╩ ⌐₈└╤⇔╕─ ≠ↄ╡ ₉╩

⇔≡™╕∆⁹ 

 ≢╙⁸ ╩ ─ ≤⇔≡ ⌐ ⅝ ←√╘⁸└╤⇔╕

─ ≠ↄ╡ ╩ ⇔≡₈⅔─╖∟─ ≠ↄ╡ ₉╩ ⇔≡™╕∆⁹ 

 ₈⅔─╖∟─ ≠ↄ╡ ₉≢│⁸↓╣╕≢─ 10 ≢ 77ha─ ╩

⇔≡⅝╕⇔√⁹∕─ ↄ│⁸ ╣ ─ ≢∆⁹↓╣│ⱴ♠♄☻

♃☺▪ⱶ 15 ⌐№√╡╕∆⁹ 

 │ ─ ₁╩ ≢⅝╢ ⅜ ↄ№╡╕∆⅜⁸ ⅜ ⅝ↄ⌂╡

∆⅞≡ ⅜ ⇔≡™╢ ≢│⁸↓─ ╩ ⇔≡ ╩ ∫≡

™╕∆⁹ 

 ╕√⁸▬ⱡ◦◦╛◦◌⌂≥─ ⌐╟╢ ⅜ ⅎ≡™╕∆─≢⁸

─∆╖⅛⌐⌂∫≡™╢ ╩ ⅜ ⌐ ∆╢↓≤≢⁸

─ ╣╢ ⅜ ╡⁸ ╕≢ ╡≡⅝⌐ↄ™ ╩≈ↄ╢↓≤⅜≢⅝╕

∆⁹ ≢│⁸↓─ ╩ ⇔≡↓─╟℮⌂ Ᵽ♇ⱨ□♂כfi

╩ ↑╢√╘─ ╩ ∫≡™╕∆⁹ 

 ↕╠⌐⁸ ─ ↕╪⅜ ≠ↄ╡ ⌐ ≢⅝╢ ─ ╛ ≥╙

√∟ ─ ╩ ∆╢⌂≥⁸ ≠ↄ╡ ─ ╩ ∫≡™╕∆⁹ 
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◌ ∕─  

≢│⁸↓╣╕≢₈ ◦☻♥ⱶ ₉ 22

26 ╛⁸₈◄◖≢ⱳ◔♇♩●כ♦fi ₉⁸₈⅔─╖∟

◓ꜝfiⱪꜞ ₉⌂≥⁸ ╩ ≤⇔√ ≤≤╙⌐⁸ ─ ╩ ↑

⌂⅜╠ ─ ⁸ ⁸ ⁸

☻ⱳכ♠☿fi♃⁸כ ⌐ ◦☻♥ⱶ╩ ⇔≡ ◄Ⱡ

╩כ◑ꜟ ∆╢↓≤╛⁸ ─ LED ╩ ╘╢↓≤≢⁸CO2 ⌐ ⇔≡⅝

╕⇔√⁹ 

╙ ─√╘⁸ ⌐ ╩ ╣≡™⅝√™≤ ⅎ╕∆⁹ 

 

 

─◄Ⱡꜟ◑כ ⌐≈™≡ 
 

◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ◄Ⱡ │⁸ ╩ ⌐

54 ⌐ ↕╣╕⇔√⁹ ◄Ⱡ │⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ╩╘←

╢ ⌐ ∂√ ─ ⌂ ─ ⌐ ∆╢√╘⁸

ה ⌐≈™≡─◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ─ ╩

∏╢↓≤≤⇔⁸ ─ ⌂ ⌐ ∆╢↓≤╩ ≤⇔≡™╕∆⁹ 

⁸ ┘ ☿fi♃כ ⁸

╖≈⅞ │⁸ ◄Ⱡ ⌐ ≠ↄ ⌐ ↕╣≡⅔╡⁸

─ ≤ ⌂ ─ ╩ ╢√╘⁸ ─ ◄Ⱡꜟ◑כ⌐

╡ ╪≢™╕∆⁹ 

⁸ ┘ ☿fi♃כ╩ ╦∑√

─ ⌐ ⇔√◄Ⱡꜟ◑כ ≤ CO2 │ 59─≤⅔╡≢∆⁹ 

15 ⁸ ●☻─ ●☻┼─ ╡ ⅎ⅜ ●☻ ⌐

≈⌂⅜∫≡™╕∆⁹ 

⅜ ↕╣≡™╢ ≤⇔≡│⁸ ─ ╘╢ ⅜ ™≢∆⁹ 

╕√⁸ ⅜fiꜞ♁●ה ⌐№╡⁸ ⌐ ─ 17

─●♁ꜞfi─ ⅜ ⇔™≢∆⁹ 

 

59 ─◄Ⱡꜟ◑כ ≤ CO2  

 
◄Ⱡꜟ◑כ  

 kL  

CO2  

t - CO2  

29  13,124 46,268 

30  12,747 45,441 

 12,907 44,644 

 

 

≢│⁸ 21 ⅛╠ 24 ╕≢ ISO14001 ⌐╟╢ ◄Ⱡ

הכ◑ꜟ ⌐ ╡ ╖⁸ ה ה ≤⇔≡⁸CO2 136t

27 ─ ⌐ ╩ ⇔≡™╕∆ │

20 ⁹ 

25 ╙ ⅝ ⅝⁸ ◄Ⱡꜟ◑הכ ⌐ ╡ ╖⁸ ─
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⌐ ╘≡™╕∆⁹ 

─◄Ⱡꜟ◑כ │ ╕≢│ ─ ╩ ⇔√√╘⁸

≤⌂∫≡™╕∆⁹CO2 │⁸ ╛ ╩ ⇔⁸

╩ LED ⌐∆╢⌂≥─ ◄Ⱡꜟ◑כ ⌐ ↕╣√√╘⁸ ⇔≡™

╕∆⁹ 

 

18 ◄Ⱡꜟ◑כ ≤ CO2  

 



 

 84 

╕√⁸◄Ⱡꜟ◑כ ─ │⁸ 60─≤⅔╡≢∆⁹ 

 

60 ─◄Ⱡꜟ◑כ ─  

  

 
◄Ⱡꜟ◑כ

 kl  

%  

 956 7.4  

 669 5.2  

⇔  1,177 9.1  

↔╖ ╗  1,509 11.7  

 139 1.1  

 2,683 20.8  

 795 6.2  

 2,204 17.1  

 76 0.6  

 252 2.0  

 29 0.2  

 1,030 8.0  

 472 3.7  

 10 0.1  

⁸

⁸  
906 7.0 

 

 
Ʀ 2 ᾭ ⁸ ṑḨ   Ĩ7  Ƽ⁸ǵ ǵ˘ ӓ ї ƽ 

 

 
ה  

 

─ ┘ ⌐ ∆╢ ⌐╟╢≤⁸ ≤│⁸↔╖⁸ ↔╖⁸

ⅎ⅜╠⁸ ⁸┤╪ ⁸ ⁸ ⁸ ▪ꜟ◌ꜞ⁸ ─ ⁸∕─ ─

╕√│ ≢№∫≡⁸ ╕√│ ─ ┘↓╣⌐╟∫

≡ ↕╣√ ╩ ↄ ╩™℮≤ ↕╣≡™╕∆⁹↕╠⌐ │⁸

≤ ⌐ ↕╣≡™╕∆⁹ 

∕─℮∟⁸ ⁸ ⁸ ∕─ ─ │ ⌐ ╢ ╩

∏╢⅔∕╣⅜№╢ ╩ ∆╢╙─⅜⁸∕╣∙╣ ≤

⌐ ↕╣≡™╕∆⁹ 

↓╣╠─ ─ │⁸ ⌐≈™≡│ ⁸ ⌐≈™

≡│ ⅜ ℮↓≤≤↕╣≡⅔╡⁸∕╣∙╣ ╠⁸№╢™│ ⌐

─ ╩ ℮↓≤⌂≥⌐╟╡ ⇔≡™╕∆⁹ 
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ₒ ─ ₓ 

         ↔╖    ↔╖ 
       ↔ ╖      
                                     ↔╖    ↔╖ 
            
                                ⇔   
       ⇔    
 

 

                                ⇔   
          
                      ╩ ⇔√  

          
                       ┌™∂╪  
          
                         
           
                  
      
                   ⅎ ⅜ ╠    ↄ ∏  
 

 

        
                       ↄ ∏  
         
                       ↄ ∏  
         
                       ↕  
         
                   ▪ꜟ◌ꜞ    ◗ ⱶ ↄ ∏  
         
                   ⱪꜝ☻♅♇◒     ↄ ∏  
         
                       ●ꜝ☻ↄ∏ ┘ ↄ∏ 
           
                       ↕ ™ ™  
           
                       ⅜╣⅝  
           
                       ─┤╪  
           
                      ─  
           
                       ♄ ☻ ♩  
           
                       ∆╢√╘⌐ ⇔√╙─ 
           
                        
           
                        
           
                      ▪ꜟ◌ꜞ 
         
                        
           
                        
           
 

 

Ʀ 2 ᾭ ⁸ ṑḨ   Ĩ8  Ƽ⁸ ʝ˲►Ǧȑǵ֯ ǛȆǵ ƽ 

Ʀ 2 ᾭ ⁸ ṑḨ   Ĩ9  Ƽ ӓ ƽ 

─  
 

│⁸ ⌐ ∫≡ ∂√ ─℮∟⁸ ⅎ⅜╠⁸ ⌂≥

57⌐ →╢ ≢∆⁹ 

│⁸ ─℮∟⁸ ⁸ ⁸ ∕─

─ │ ⌐ ╢ ╩ ∏╢⅔∕╣⅜№╢ ╩ ∆╢ 58 ⌐

→╢ ≢∆⁹ 

√∞⇔⁸ ≢⅝╢╙─≢⁸ ⌐ ╠ ⇔√╡⁸ ⌐ ↕╣≡™╢╙

─│⁸ ≢│№╡╕∑╪⁹ 

⌐ ∫≡ ∂√ ≢╙⁸₈ ↄ∏₉⁸₈ ↄ∏₉⁸₈ ↄ∏₉⁸₈ ה

↕₉⁸₈ ─┤╪ ₉⁸₈ ─ ₉⌐≈™≡│⁸ ─

⅛╠ ↕╣╢╙─│₈ ₉⌐⌂╡╕∆⁹ 

ⅎ┌⁸₈ ↄ∏₉╩ ⌐№→╢≤⁸ ⅛╠ ↕╣╢╙─│₈
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₉≢⁸♦Ɽכ♩⅛╠ ↕╣╢╙─│₈ ₉⌐⌂╡╕∆⁹ 

╕√⁸₈ ↄ∏₉│⁸ ⁸ ⁸ ⅛╠ ↕╣╢╙─│

₈ ₉≢⁸∕─ ⅛╠ ↕╣╢╙─│₈ ₉≤⌂╡╕∆⁹ 

⇔√⅜∫≡⁸ ╩ ℮⌐ √∫≡│⁸∕─ ⅜⁸₈

₉⁸₈ ₉─™∏╣⌐⌂╢⅛╩╟ↄ ╘╢ ⅜№╡╕∆⁹ 

⌂⅔⁸ ╩ ℮ ⌐│⁸ ─ ⅜⁸

╩ ℮ ⌐│⁸ ─ ⅜∕╣∙╣ ≢∆⁹ 

 

57 ─  
                

 
 

 
 

 
 

 
 

 
 

 
 

 

ⅎ ⅜ ╠      
☻◒כ◖⁸╠⅜ ⁸ ⁸ ⁸

─ ↕ 

      
─ ⱦꜟⱧ♇♩ ⁸ ─

ⱷ♇◐ ⁸ⱬfi♩♫▬♩  

      
⁸ ꜟכ◖ꜟ▪⁸ ─ ⁸◦fi♫⁸כ

♅♇Ⱨꜟכ♃⁸  

      ⁸ ⁸ ⌂≥∆═≡─  

♄כ♁ ꜞ◌ꜟ▪ ⁸ ∑∫↑╪ ⌂≥∆═≡─▪ꜟ◌ꜞ  

ⱪꜝ☻♅♇◒  
ↄ∏⁸ꜟכ꜡♅☻ ◗ⱶↄ∏⁸ ♃▬ꜘ⁸ⱳꜞ

ⱦ♬כꜟↄ∏⁸ⱳꜞ◄♅꜠fiↄ∏ 

ↄ ∏         ⌐ ╢╙─ ─ ⁸ │ ⌐ ∫≡ ∂√╙─  

         Ɽꜟⱪ⁸ │ ─ ⌐ ╢╙─ 

         ╩ ⇔≡ ╩ ℮╙─ ⌐ ╢╙─ 

         ╩ ℮╙─ ⌐ ╢╙─ 

         ⁸ ⌐ ╢╙─ 

         ⅜ ↕╣⁸ │ ╖ ╪∞╙─ 

ↄ∏⁸ ↄ∏⁸ ↄ∏⁸

ⱡכ◌כⱲfi  

ↄ ∏         ⌐ ╢╙─ ─ ⁸ │ ⌐ ∫≡ ∂√╙─  

         │ ─ ╩ ╗ ⌐ ╢╙─ 

         Ɽꜟⱪ ⌐ ╢╙─ 

         ─ ⌐ ╢╙─ 

         ⅜ ╖ ╪∞╙─ 

⁸⅔⅜ↄ∏⁸Ᵽכ◒ ⁸

♅♇ⱪ 

ↄ ∏         ⌐ ╢╙─ ─ ⁸ │ ⌐ ∫≡ ∂√╙─  

         ∕─ ╩ ↄ ⌐ ╢╙─ 

         ⅜ ╖ ╪∞╙─ 

ↄ∏⁸ ↄ∏⁸ ↄ∏ 

↕   ⁸ │ ⌐⅔™≡ ≤⇔≡

⇔√ │ ⌐ ╢ ─  

№╘⅛∆⁸─╡⅛∆⁸ ⅛∆⁸

┘ ─№╠ 

 ≤ ⌐⅔™≡≤↕≈⇔⁸ │ ⇔√ ┘ ⌐⅔™≡

╩⇔√ ⌐ ╢ ─  

≤ ⌐⅔™≡ ⇔√ ⁸

⌐⅔™≡ ⇔√

 

◗ ⱶ ↄ ∏      ◗ⱶↄ∏ 

ↄ ∏      ↄ∏⁸ ↄ∏ 

●ꜝ☻ↄ∏⁸◖fi◒ꜞכ♩ↄ∏ ┘ ↄ∏ 

         ◖fi◒ꜞכ♩ↄ∏│⁸ ─ ⁸ │ ⌐ ∫≡ ∂√╙

─╩ ↄ⁹ 

●ꜝ☻ↄ∏⁸꜠fi●ↄ∏⁸◖fi

ↄ∏⁸♩כꜞ◒ Ⱳכ♪ 

↕ ™      ☻ꜝ◓⁸ⱡ꜡⁸  

⅜ ╣ ⅝         ─ ⁸ │ ⌐ ∫≡ ∂√◖fi◒ꜞכ♩ ⁸∕─ 

         ↓╣⌐ ∆╢ ╙∫┐╠ ─ ─ ≤⌂╢ ⌐ ∂ 

√╙─╩ ↄ  

☿ⱷfi♩◖fi◒ꜞכ♩⅜╠ 

▪☻ⱨ□ꜟ♩◖fi◒ꜞכ♩⅜

╠ 

─┤╪    ⌐ ה ─╙╢ ╡≥╦⌐ה ─┤╪  

─     ⌐ ה ─╙╢ ╡≥╦⌐ה ─  
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┌ ™ ∂ ╪      

   ⌐ ∆╢┌™ ⁸♄▬○◐◦fi ⌐ ∆╢

│ ⁸ ⁸ ⁸ ▪ꜟ◌ꜞ⁸ ⱪꜝ☻♅♇◒ ─ ⌐⅔

™≡ ∆╢┌™∂╪≢№∫≡⁸ ∂╪ ⌐╟∫≡ ╘╠╣√╙─ 

∂╪ ♄☻♩ 

Ᵽ◓ⱨ▫ꜟ♃כ ♄☻♩ 

◘▬◒꜡fi ♄☻♩ 

 

   ⌐ →╢ ╩ ∆╢√╘⌐ ⇔√╙─≢№∫≡⁸↓ 

   ╣╠─™∏╣⌐╙ ⇔⌂™╙─ 

◖fi◒ꜞכ♩  

↕╣√  ┘ ╩ ↄ ↕╣√  

 

58 ─  
                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

     ₡ ⇔⌐ↄ™╙─╩ ↄ₢ ⁸ ⁸  

     ₡ ⇔™ ╩ ∆╢╙─₢ ▬○fi ( )⅜ 2.0 ─  

▪ꜟ◌ꜞ₡ ⇔™ ╩ ∆╢╙─₢ ▬○fi ( )⅜ 12.5 ─ ▪ꜟ◌ꜞ 

 

  ⁸ ⁸ ⁸ ⁸ ⁸  

  ⅛╠ ↕╣╢ ╩ ╗ │∕ 

  ─⅔∕╣⅜№╢╙─ 

─⅔∕╣⅜№╢ ⁸ ⁸ ⁸ ▪ꜟ◌ꜞ⁸

ⱪꜝ☻♅♇◒ ⁸◗ⱶↄ∏⁸ ↄ∏⁸●ꜝ☻ↄ∏ ⁸

 

┌™∂╪ │ ⅎ ┘↓╣╠╩ ∆╢√╘⌐ ⇔√╙─ 

ᵑ ↕╣√ ─ ≢ ∆╢╙─≢№∫

≡⁸┌™∂╪⌐№∫≡│ ∂╪ ≢ ╘╠╣√╙─

⌐ ⇔⌂™╙─⌐ ╢  

ᵒ ♄▬○◐◦fi ─ ⅜ 1 g⌐≈⅝ 3 ng╩ ⅎ╢

╙─ ⌐ ⇔⌂™╙─⌐ ╢  

┘ ╩ ∆╢√╘⌐ ⇔√╙─ 

↕╣√ ─ ≢ ∆╢ ●☻

⅛╠ ↕╣√╙─⌐ ╢ ≢№∫≡⁸♄▬○◐◦fi

─ ⅜ 1 g⌐≈⅝ 3 ng╩ ⅎ╢╙─ ⌐

⇔⌂™╙─⌐ ╢  

↕╣√┌™∂╪ ∂╪ ≢ ╘╠╣√╙─ 

↕╣√ ⅎ  ♄▬○◐◦fi ─ ⅜ 1 g⌐≈⅝ 3 ng╩ ⅎ╢╙─ 

↕╣√  ♄▬○◐◦fi ─ ⅜ 1 g⌐≈⅝ 3 ng╩ ⅎ╢╙─ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 ┘ ╩ ╗  

 

⅜ ↕╣⁸ ⇔ↄ│ ╖ ╪∞ ↄ∏ 

⅜ ╖ ╪∞ ↄ∏ ⇔ↄ│ ↄ∏ 

⅜ ⇔⁸ ⇔ↄ│ ↕╣√ ⱪꜝ☻♅♇◒

⇔ↄ│ ↄ∏ 

│ ╩ ∆╢√╘⌐

⇔√╙─≢⁸ ⌐ ⇔⌂™╙─  
╩ ⅎ╢ ╩ ╗╙─ 

⌐ ⇔⌂™╙─ ┘

╩ ∆╢√╘⌐ ⇔√╙─ ⌐ ⇔⌂™╙

─  

╩ ⅎ╢ ⁸◌♪Ⱶ►ⱶ⁸ ⁸ ⁸ ◒

꜡ⱶ⁸ ⁸◦▪fi⁸ ⁸ 11

⁸♅►ꜝⱶ⁸◦ⱴ☺fi⁸♅○ⱬfi◌ꜟⱩ⁸☿꜠fi ♄

▬○◐◦fi ╩ ╗╙─ 

↕™ ⌐ ⇔⌂™╙─ ┘ ↕™╩ ∆╢

√╘⌐ ⇔√╙─ ⌐ ⇔⌂™╙─  

╩ ⅎ╢ ⁸◌♪Ⱶ►ⱶ⁸ ⁸ ◒꜡ⱶ⁸

│☿꜠fi╩ ╗╙─ 

 

  ┘ ⅜ ╕╣⁸ ⇔ↄ│ ⇔≡™╢  

  ─℮∟ ⌐ ™╠ 

  ╣╢ ≢№∫≡ ╩ ⅝ ↑╠╣⁸ │ ╗╙ 

  ── ╩ ℮ ╩™℮ ⌐ ╢╙─ ↕╣ 

  √╙─╩ ↄ  

  ⌐ ∆╢ ∂╪ ⌐⅔ 

  ™≡ ∂√╙─ ↕╣√╙─╩ ↄ ┘  

  ↕╣√╙─≢№∫≡⁸ ∆╢⅔∕╣─№╢╙─ 

⌐╟╡ ↕╣√ ⅝ ↑ ⁸

⌐╟╡ ↕╣√ⱪꜝ☻♅♇◒◦⁸♩כ

ⱴ☻◒ ─ │ ≢ ⅜ ⇔≡™╢⅔∕╣─

№╢╙─ 

∂╪ ⌐⅔™≡ ∂√ ≢⁸ ∂╪ ⌐

╟∫≡ ╘╠╣√╙─⁸ │⁸↓╣╠─ ⅜ ↕╣≡

™╢ ≢ ↕╣√ⱴ☻◒⁸ ∂╪ⱨ▫ꜟ♃כ ─

│ ≢ ⅜ ⇔≡™╢⅔∕╣─№╢╙─ 

ⅎ⅜╠ │┌™∂╪ ™∏╣╙ ⌐ ⇔⌂™╙─

┘↓╣╠─ ╩ ∆╢√╘⌐ ⇔√╙─ ⌐

⇔⌂™╙─  

╩ ⅎ╢ ⁸◌♪Ⱶ►ⱶ⁸ ⁸ ◒꜡ⱶ⁸

⁸☿꜠fi │♄▬○◐◦fi ╩ ╗╙─ 
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⁸ 11 ┘ ╩

∆╢√╘⌐ ⇔√╙─ ≢ ╘╢ ⌐ ⇔⌂™

╙─  

╩ ⅎ╢ 11 ╩ ╗╙

─ 

⁸ │ ▪ꜟ◌ꜞ ™∏╣╙ ⌐ ⇔⌂™╙─

┘↓╣╠─ ╩ ∆╢√╘⌐ ⇔√╙─ ⌐

⇔⌂™╙─  

╩ ⅎ╢▪ꜟ◐ꜟ ⁸ ⁸◌♪Ⱶ►ⱶ⁸ ⁸

⁸ ◒꜡ⱶ⁸ ⁸◦▪fi⁸ ⁸

11 ⁸♅►ꜝⱶ⁸◦ⱴ☺fi⁸♅○ⱬfi◌ꜟⱩ⁸

☿꜠fi ♄▬○◐◦fi╩ ╗╙─ 

─℮∟⁸ ╩ ╗ ⅎ⅜╠⁸┌™∂╪⁸ ⁸ ⁸ ▪ꜟ◌ꜞ ⌐⅔™≡ ∂√╙─ ┘↓╣╠─ ╩ ∆╢√╘⌐

⇔√╙─ ┘⌐ ⌐ ╡⁸ ⌐⅔™≡ ∂√╙─ ┘ ╩ ∆╢√╘⌐ ⇔√╙─⌐≈™≡│⁸ ─ ⅛╠ ↕╣√╙─⌐ ╢⁹ 

11 ≤│⁸ᵑ♩ꜞ◒꜡꜡◄♅꜠fi⁸ᵒ♥♩ꜝ◒꜡꜡◄♅꜠fi⁸ᵓ☺◒꜡꜡ⱷ♃fi⁸ᵔ ⁸ᵕ1,2 ☺◒꜡꜡◄♃fi⁸ᵖ1,1 ☺◒꜡

꜡◄♅꜠fi⁸ᵗ◦☻ 1,2 ☺◒꜡꜡◄♅꜠fi⁸ᵘ1,1,1 ♩ꜞ◒꜡꜡◄♃fi⁸ᵙ1,1,2 ♩ꜞ◒꜡꜡◄♃fi⁸ᵚ1,3 ☺◒꜡꜡ⱪ꜡Ɑfi ┘ᵛⱬfi♀fi╩ ∆⁹ 

─  
 

─ ⌐≈™≡│⁸ ─ ↄ─ ⅜ ↑╠╣≡™

╕∆⁹ 

∕─ ─ ╣≤⁸∕╣⌐ ℮ ─ ╩ ⇔√─⅜ 17 ≢∆⁹⇔

√⅜∫≡⁸ ╩ ∆╢ ⌐│⁸↓╣╠─ ╩ ⇔⌂↑╣┌⌂

╡╕∑╪⁹ 
 

17 ⌐ ╢  

              

ₒ ─ ╣ₓ  ₒ       ₓ   

             

 
─  

         

          

              

         

8    
 

    

       

8 ─13          

              

  
ה  

ה     ⅎ⁸ ∆╢ ╙ ╗ ─  

3 ⁸ 4 ─2⁸ 6 ⁸ 6 ─5        

              

        │ ─  

3 ⁸ 4 ─2⁸ 6 ⁸ 6 ─5          

        ┘ ─ │ ─ ≤⇔≡

⅜ ╘╢ 194     

│  

    

      ─  

12 ┘ 12 ─2          

        ─  

12 ─6 ┘ 12 ─7          

  
 

          

            

        ─  

3 ⁸ 4 ─2⁸ 6 ⁸ 6 ─5          

        │ ╩ │ ⇔√↓≤⌐╟╡

∂√ ─ ⌐ ∆╢ 42          

    
 

  ─  

ה        

        ─  

ה          

        ─ ⅛╠─ ┼─ ⌐ ∆╢  

5          
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6 ⁸ 6 ─5       

       
 

       

 

Ẽ  
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 ─  
 

 

─  
 

│⁸ 27 ⅜ ™∞ ⅛╠─ ⁸ 28

─ ─ ╟╖⅜ⅎ╢ ─

┘ 30 ╩ ⅎ√ √∟⅜ ╩ ™∞ ה

─ 3 ⌐╦√∫≡ ⌐ ↕╣╕⇔√⁹ 

─ ╖│⁸ ─ ╠⇔⌐╟∫≡ ╡ ↕╣⁸ ─ ≤≤╙⌐

╕╣≡⅝╕⇔√⁹ 

≤≤╙⌐⁸ ⅜ ≈ ─ ╠⇔↕│⁸ │╙≤╟╡ ┼

╙ ↕╣≡™╕∆⁹ 

≢⁸ ─ ─ ⅝ ⌐≈™≡⁸ ╙№╡╕∆⁹ 

≤⇔≡─ ⅝ ╙ ╕∫≡™╕∆⅜⁸ ⌐╟╢ ה ⅜⁸

№╢ ≤ ⇔√╕∟≠ↄ╡⌐│ ≢∆⁹ 

 
Ʀ 2 ᾭ ⁸ ṑḨ  

Ĩ10  Ƽ ǵ Ʋ ʱȆ ș Ǟǋǯ ǟȒ⁸ ǵҊֻƽ 

Ĩ12  Ƽ ӓ ǵ ƽ 

Ĩ13  Ƽ⁸ᵣ̮ὁǵɎɨȠɓɨɶӓ Ҋֻƽ 

Ĩ14  Ƽ Ǳ șὄЋǲ ǮǔȒǯ ǟȒ⁸ ǵҊֻƽ 

 

 

─  
 

╩⇔≡™ↄ ≢⁸ ∞↑≢│⌂ↄ ─ ⌐⅔↑╢ ╙ ≢∆⁹ 

≢│⁸ ⅝ ─↓┌√ה ™ ┘ ─┤╪─ ─ ⌐ ⇔⁸

⁸ ⁸ ⁸ ⁸ ─ ™ ─ ┘ ⌂ ╩ ╘╢

↓≤⌐╟╡⁸ ─ ─ ╩ ╡⁸ ⌂ ╩ ∆╢↓≤╩

≤⇔≡⁸ 8 ⌐ ⌐ ∆╢ ╩ ⇔╕⇔√⁹ 

↔╖─ⱳ▬ ≡ ╛ ⌐ ∆╢ ╙▪fi◔כ♩

4 13Ɑכ☺─ ╩ ≢│ ⅜ ↄ ↕╣

≡™╕∆⁹╕√⁸ ⅝─ ╙ ┼ ↄ ∑╠╣╕∆⁹ 

≤ ⇔≡ ╛ ⅝─ ─ ╡ ╖╩ ╘≡™⅝╕∆⁹ 

⌂⅔⁸ ⅝⌐ ⇔≡│ ⁸ ↕╣╢ ╙№╡╕∆⅜⁸∕

℮⇔√ ⌐⅔™≡╙ ┼─ ꜟכꜟ╛↑⅛ ╡ ⌐╟╡⁸ ⌂

╩ ⇔≡™ↄ↓≤⅜ ╘╠╣╕∆⁹ 
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Ɑ♇♩ⱴ♫כ─  
 

≢╙ ↄ─Ɑ♇♩⅜ ╦╣≡⅔╡⁸ ™ ─ ↄ ⅜ⱴ♫כ╩ ∫≡

⅔╠╣╕∆⅜⁸ ⌂⅜╠ ⌐│ ╩≈↑⌂™╕╕≢─ ╛⁸┤╪╛

─ ╩⇔⌂™ ─ ⅜№╢╟℮≢∆⁹ 

╕√⁸ ╛ ╩ ⇔√╡⁸ ⌐◄◘╩ ⅎ╢∞↑─ ⌐╟╡⁸

™ ─™⌂™ ╛ ╩ ╛∆↓≤≈⌂⅜╡⁸↓╣╠─ ╛ ⌐╟╢ ⁸ ╖

≈⅝⁸┤╪ ─ ╩ ∂≡™╕∆⁹ ⌐≤∫≡╙ ╛ ⌐≤∫≡╙ ⌂

⅜ ╕╣≡™╕∆⁹ 

≢│ ≤ ⇔⁸ ☿fi♃כ╛

≤─ ╩ ╡⌂⅜╠ ⌐ ╡ ╪≢™╕∆⁹ 

 
Ʀ 2 ᾭ ⁸ ṑḨ   Ĩ11  Ƽ ǲ ǠȒ ɵ ̏ ƽ 
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Hi ⱦכ☼⌐╟╢  
 

⁸ ⁸ ⁸⅔╟

┘ ⅜ ⇔⁸₈Hi ⱦ₉☼כ─ ╩ ≤⇔√⁸ ╩

∫≡™╕∆⁹₈Hi ⱦ₉☼כ│ ≢⁸ ≢ⱵⱠꜝꜟ╩ ⌐

╪≢™╢↓≤⅛╠⁸ ⌐ ⅜ ↕╣≡⅔╡⁸ ─ ╙

↕╣≡™╕∆⁹ 
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⌐∆╗ ⅛╠⁸∕─ ─ ─

╩ ╢↓≤⅜≢⅝╕∆⁹↓─ │⁸ ⌂ ─

╙≤⌐⁸ ≥╙⅛╠ ╕≢ ≢╙ ⌐∆╢↓≤

⅜≢⅝╕∆⁹↓─ ╩ ⇔≡⁸∞╣╙⅜ ⌂

⌐ ╩ ∟⁸ ─ ╩ ∆╢↓≤≢⁸≥

℮⇔√╠ ╩⅝╣™⌐≢⅝╢⅛╩ ⅎ╢⅝∫⅛↑

⌐⌂╢≤≤╙⌐⁸ ╩ ↑╢↓≤≢⁸ ⌂

─ ╩ ╡ ↑╢↓≤⌐≈⌂⅜╡╕∆⁹ 

 

41 ⌐∆╗ ⅝ √∟ 

    

 
⅝
╣
™
⌂

⌐
∆
╗

 

◌꞉◕ꜝ  

│ ≢⁸ ╛ ╛ ─ ⌐ ─ⅎ╠⅜№╢╙─⅜

™⁹ ─≈╘│ ⁹ ─ ─ ╛⁸ ╣⅜╝╢╛⅛≢

⌂≥⅜√╕∫≡™╢≤↓╤⌐∆╪≢™╢⁹ 

 

ⱥꜝ♃◌◕꜡►  

─≈╘│ ≢⁸ │ ↄ ⁹ ⅜ ⌐≈™≡⅔╡⁸

⅜ √ↄ◌꜠▬─╟℮⌂ ⁹ ─ ⌐ ─ ─ ⅝

⌂ⅎ╠⅜№╢⁹ ╣─ ™≤↓╤─ ⌐ ╩ ↕∑≡

⇔≡™╢⁹ 

 

♫●꜠♩ⱦ◔ꜝ  

│ ™▬⸗ⱶ◦ ≢⁸ │ ⁹ ─ │℮∆™⁹ ≤

⅜ ↄ⌂∫≡™╢⅜⁸ │╛╦╠⅛™⁹ ─ ⅜

ↄ⁸ ─ ─ ™⁸⅝╣™⌂≤↓╤⌐∆╪≢™╢⁹ ╣

─ ™≤↓╤⌐ ™⁹ │ ╛ ╩≈ↄ╠∏⌐ ─ ╛

╩ ↄ⁹ 

 

ꜘⱴ♩ⱦ◔ꜝ  

│ ↄ▬⸗ⱶ◦ ≢⁸ │ ≢ ™⁹ │ ≢⁸

≤ │ ↄ≡ ⁹ ≈┬≢≢⅝√ ─ ─╟℮⌂ ╩⅛

≈™≢™╢─≢∆← ⅛╢⁹ ─ ⌐│ ≤ ╩ ∆

⅜№╢⁹ 

 

▪Ⱶ◌  

⌐│ ─ ⅜№╡⁸꜡Ⱳ♇♩─╟℮⌂ ╩⇔≡™╢⁹

⌐ ─ ⅜№╡⁸∕─ ≢ ─ ─ ⌐⇔∫⅛╡

≤≈™≡™╢⁹ 

 

ꜜ◖◄ⱦ  

│ ⌐ √ↄ⁸ ⅜ ╕∫√ ↕⌂◄ⱦ─╟℮⌂ ╩

⇔≡™╢⁹ ─ │○꜠fi☺ ╛ ─╙─⅜ ™⁹ ⌐

─ ─ ╛ ⌐√╕∫√ ─ ⌐∆╪≢™╢↓≤

⅜ ™⁹ 

 

Ⱬⱦ♩fiⱲ 

⅝⌂ ™▪◗╩╙∟⁸ ⌐ ─╟℮⌂ ⌐─┘╢ ™

⅜№╡⁸∕─ ↑ ⌐ⅎ╠⅜№╢⁹ ≢ ─ ╩

ⅎ↕⌐∆╢⁹ ─ ─ ⌂≥⌐∆╪≢™╢⁹ 

 

Ⱪꜚ  

│↓→ ≢⁸ ─ ⅜ ↄ⌂∫≡™╢⁹ ⌐ ⅜№

╡⁸ ╣─ ™ ─ ─ ╛ ⌐⇔∫⅛╡≤≈™≡™

╢⁹ ⌐⌂∫≡ ─ ╩ ℮─│ ↄ╠™≢№╢⁹ 
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◘꞉●♬ 

─ ⅝↕│ cm≢⁸ │ ╖⅜⅛∫√╙─⅛╠ ╖

⅜⅛∫√╙─╕≢™╤™╤⅔╡⁸ ™≤↓╤─ ─

⌐∆╪≢™╢⁹ ─ ™─⅜ⱷ☻⁸ ™─⅜○☻⁹ ─

≢ ╩ ↔∆─│↓─◌♬─ ∞↑≢№╢⁹ 

 

♫Ⱶ►☼ⱶ◦ 

─ │ ⁸⌡∏╖ ⁸ ⁹ │╛╦╠⅛ↄ⁸ ╣╛∆

™⁹╕√⁸ ⌐│ ⅜⌂™⁹ⱪꜝ♫ꜞ▪≤╙╟┌╣⁸

─ ╩∆═╢╟℮⌐│℮⁹ 

 

и
 

╛
╛
⅝
╣
™
⌂

⌐
∆
╗

 

◖●♃◦ⱴ♩ⱦ◔ꜝ  

─ ⌐ ↕⌂ↄ╓╖⅜№╢─⅜ ≢⁸ ≤ │

╩⇔≡™╢⁹ │ ╛⅛⌂℮∆ ⅛╠ ⅜⅛∫√ ⁸№

╢™│ ⌂≥⁸™╤™╤⌂ ╩⇔≡™╢⁹ 

 

○○◦ⱴ♩ⱦ◔ꜝ 
⅛╠ ⌐⅛↑≡ ↄ⁸℮∆™ ≢№╢⁹ │ ⅛╠

≢╛╦╠⅛ↄ⁸ ─ ─ √™ ⅜ ™─⅜ ⁹ 

 

ⱥꜝ♃♪꜡ⱶ◦  

│ ↄ⁸ ⌐ √™ ⅛ ≢⁸ │ ⅛ ⁹

™ │ №╢⅜⁸ ─ ⅛╠│ ⅎ⌂™⁹ ╣─ ™ ─

─ ⌐├∫√╡≤≈™≡™╢⁹ 

 

◕fi☺Ⱳ♃ꜟ 
│ ≢⁸ ⌐⁸♩ꜝfiⱪ─♄▬ꜘ─ ⅜№╢⁹Ⱬ▬

◔Ⱳ♃ꜟ│╟ↄ ≡™╢⅜⁸◕fi☺Ⱳ♃ꜟ─╒℮⅜ ⅝™⁹ 

 

◖○♬ꜘfiⱴ 

│ ≢ ™ ╠⌂ №╢™│℮∟╦ ─ ╩⇔

≡™╢⁹ ─ ─ ⅜ ⅝ↄ⌂╡⁸℮∟╦ ⁹ ╣─

™╟≥╖─ ≢ ⇔≡™╢⁹ 

 

◌꞉♬♫  

│ ↄ⁸ ™⁹ ─ ⅜ ↑≡™╢↓≤⅜ ™ 1.5

3cm⁹ ─ │ ╕√│↓→ ⁹ ⌐ ⇔≡™

╢↓≤╙№╢⅜⁸ ╕∂╡─ ⌐™╢↓≤╙№╢⁹ ─

№╢≤↓╤⌐│™⌂™⁹ 

 

ꜘⱴ♩◦☺Ⱶ 
≢⁸ │ ↕™℮∟│ ∞⅜⁸ ∆╢≤ ⌐

⌂╢⁹ ⌐ ⅜ ⇔ ↨∫≡™╢ ⌐∆╪≢™╢⁹ 

 

▬◦ⱴ◐●▬ 
│ ↄ⁸ ⌐≈™≡™╢⁹ ⌐ ⅜ ⇔ ↨∫≡™╢

⌐∆╪≢™╢⁹ 

 

й
 

⅝
√
⌂
™

⌐
∆
╗

 

Ⱶ☼◌ⱴ◐ꜞ 

⅝↕│ cmↄ╠™≢ │ ™⁹ ⌐™╢◌ⱴ◐ꜞ─╟

℮⌐⁸ ≢ ─ ╩≈⅛╕ⅎ≡⁸∕─ ╩ ℮⁹

⌐ ╛ ⁸ ⌐∆╪≢™╢⅜⁸ ─ ╣─╝╢╛⅛⌂

⌐╙∆╪≢™╢⁹ 

 

Ⱶ☼ⱶ◦ 

│⁸⅔⅔⅝ↄ⌂∫≡╙ cmↄ╠™≢⁸꞉ ꜝ☺ⱶ◦⌐ √

≢ ⌐╛╛ √ↄ⌂∫≡™╢⁹ │ ≢⁸╝∫ↄ

╡│℮⁹ │ ╣√╟℮⌂ ╕√│ ⁹ 

 

♃♬◦  

♃♬◦─ ⌂ │ ≢№╢⁹ │ ↄ⁸ ─ ⅜

№╡⁸ ╣─╝╢╛⅛⌂ ⌐∆╪≢™╢⁹ ─ ⅜ ↑≡

™╢↓≤⅜ ™⁹ 

 

◦ⱴ▬◦ⱦꜟ 

⅝↕│ cm≢⁸ ⅜№╢⁹ ⅝ↄ ┘ ╖⇔≡ ↄ⁹

│ ⌐ √ↄ⁸ ⌐⇔╕ ⅜№╢⁹ ─ ─ ⌐

⅜№╢⅜⁸ ─ │ ⌐ↄ™⁹ ⌐ ╪≢™╢ ⌂≥

─ ⌂≥⌐∆╪≢™╢⁹ 

 

♬ⱱfi♪꜡♁◖◄ⱦ 
│ ⌐ √ↄ⁸∟⅞╣╛∆™⁹╕√⁸ ™ ⅜№╡⁸

─ ™ ⌐™╢⁹ ⌐ ⌐∆╪≢™╢⁹ 
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▬♁◖♠Ⱪⱶ◦  

⌐™╢♄fi◗ⱶ◦⌐ ≡⁸ ╩ ╘╢↓≤⅜≢⅝╢⁹ ╕

∂╡─ ╛ ─ ⌐∆╗⁹ ╩∆┌╛ↄ ⅞╕╦╢↓≤

⅜≢⅝╢⁹ ⌐ ⌐ ╠╣╢⁹ 

 

к
 

≤
≡
╙
⅝
√
⌂
™

⌐
∆
╗

 

ꜚ☻ꜞ◌  

─ ╤─ ─ ⌐ ╕√│ ─

─ⅎ╠⅜№╢⁹ ─ │ ™╙─⅜ ™⁹ ╣─№╢≤↓╤

⌐ Ⱪכꜙ♅≢≤⌂ ─ ╩≈ↄ∫≡ ⇔≡™╢⁹ 

 

♅ꜛ►Ᵽ◄  
⅝↕│ mmↄ╠™≢⁸ ↄ⁸ │⌂™⁹ ⁸ ⌂

≥⌐∆╪≢™╢⁹ ⌐ ™ ⅜№╢⁹ 

 

▪ⱷꜞ◌◙ꜞ●♬ 
╣⅜╝╢╛⅛≢ ™ ─ ™ ⌐∆╪≢™╢⁹ ▪ⱷꜞ

◌⅛╠ ∫≡⅝√ ⁹ 

 

◄ꜝⱵⱵ☼ 

⅝↕│ ≢ cmↄ╠™⌐⌂╢⁹Ⱨfi◒ ─ ™

≢∟⅞╣╛∆ↄ⁸ ││∫⅝╡⇔⌂™⁹ ─ ⌐√ↄ↕╪

─ⅎ╠⅜№╢⁹ 

 

◘◌ⱴ◐●▬ 

─≤⅜∫√ ╩ ⌐⇔≡ ╢≤⁸ ⅜ ⌐≈™≡™╢─

⅜ ⅝ ⁹ ╣─⌂™≤↓╤≢│ ⌐ ↕ ⅝⌐

⌂∫≡™╢↓≤⅜№╢⁹ 

 

 

 
│⁸ │ ⁸ ⁸ ≢ ─ ↄ⌐№╢

─ ⅜ ⇔⁸ │ 42─≤⅔╡⌐⌂╡╕⇔√⁹ 

 

42 ─  

   

 Ᵽ☻  и ╛╛⅝╣™⌂  

 

 и ╛╛⅝╣™⌂  

 и ╛╛⅝╣™⌂  

Ᵽ☻  и ╛╛⅝╣™⌂  

 

 и ╛╛⅝╣™⌂  

 и ╛╛⅝╣™⌂  

 й ⅝√⌂™  

Ᵽ▬Ɽ☻  и ╛╛⅝╣™⌂  

 и ╛╛⅝╣™⌂  

1  и ╛╛⅝╣™⌂  
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╖⌂╕╛ה  
 

─ 4 ╩ ╩ ≤⇔≡⁸

≤ ─ ⌐≈™≡ ┬ ╩

22 ╟╡ ⇔≡™╕∆⁹⁹ 

│ ⌐ ™⁸ ─ ⅝╙─╛

ⱪꜝ☻♅♇◒ ─ ⌐≈™≡

⇔╕∆⁹ 

╛╕⌂╖ │ ⌐ ™⁸ ≤ ≤ ─≈

⌂⅜╡ ⌐≈™≡ ⇔╕∆⁹ 

≤≤╙⌐⁸ ─ ⅜ ∆╢

≤⅝⌐│ ─ ╙ ╦╣≡™╕∆⁹ 

 
ṑἶ ὕ  

₴↓ H22   H23  H24  H25  H26  H27  H28  H29  H30   

֓қ  2  2  2  2  3  2  3  2  1   

֓қ  
(ǵȀ˲ ) 

135 ˲ 150 ˲ 180 ˲ 150 ˲ 91 ˲ 102 ˲ 82 ˲ 90 ˲ 106 ˲ 113 ˲ 

 

 

 

 
 

⅜ ─ ╩ ⇔≡ ╩∆╢ ≢⁸

≤⇔≡ ≥╙√∟╩ ≤⇔√ ╩ 28 ╟╡

⇔≡™╕∆⁹ 

─ ≈ ⅝╛ ─ ╩ ╕ⅎ≡⁸ ⌐≈™≡

⇔≡™╕∆⁹ 

 
ṑἶ ὕ  

₴↓ H28  H29  H30  R  

֓қ  3   5  4  

֓қ  
(ǵȀ˲ ) 

135 ˲ 274 ˲ 206 ˲ 160 ˲ 
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COϒ  
 

⌐≈⌂⅜╢ ╡ ╖≤⇔≡⁸ ╛ ─ ⅜⁸

⌐≈™≡ ⇔⌂⅜╠ ≢⅝╢ ─ ╩ ∫≡™╕∆⁹⁹ 

27 ⅛╠│₈◄◖≢ⱳ◔♇♩●כ♦fi₉≤⇔≡ ≢─ ─

⌐ ∂≡ ⌐ ╩כ◌♇♥☻⌂₁ ╡ ↑╢↓≤≢ ⅛⌂ ╩╘↨

⇔≡™ↄ╙─≢⁸ 30 ⅛╠│₈⅔─╖∟ ◓ꜝfiⱪꜞ₉≤⇔≡⁸

≢ ╠╣√ ╩ ∫≡ ─ ╩ ↕∑⁸ ⌐╟╡

⇔≡ ╩ ⇔≡™╕∆⁹ 

 

 

 

 

⌐ ה ה ה

⅜ ∆╢₈ⱳ▬ ≡ ─ ™

◐ꜗfiⱭכfi₉╩ ⇔⁸ ≤⌂╡ ⌐ ╡ ╪≢™╕

∆⁹ 
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─ ╩ ⇔⁸ ╩ ∆╢ ≢ ↕╣╢↓≤⅜ ╕⇔

™ ─ ╩ ╘√ ≢№╡⁸ ה ה ↑↕⌂≥─ ╩

⌐ ≈↓≤╩ ≤⇔≡™╢⁹ 

 
ה ⅜ ⇔⌂↑╣┌⌂╠⌂™ ─ ⌐⅔↑

╢ ⁹ 

ppm 

⌐ ╠№╢⅛╩Ɽכ☿fi♩ ≢ ∆╟℮⌐⁸ ─

≢№╢⅛╩ ∆ ≢№╡⁸ ╛ ─ ─ ╩

∆─⌐ ↕╣≡™╢⁹ ≢│⁸0ϴ⁸ ⁸ L ⌐ 1

─ ⅜ ∆╢ ─ ╩ 1 ppm ≢ ⇔⁸ ≢│⁸

1 ─ ⌐1cm ─ ⅜ ∆╢ ─ ╩1 ppm≢

∆⁹ 

 

↕─ g ◓ꜝⱶ  

mg Ⱶꜞ◓ꜝⱶ    1 mg = 1/1,000 g 

ɡg ⱴ▬◒꜡◓ꜝⱶ  1ɡg = 1/1,000,000 g 

ng ♫ⱡ◓ꜝⱶ    1 ng = 1/1,000,000,000 g 

pg Ⱨ◖◓ꜝⱶ    1 pg = 1/1,000,000,000,000 g 

 

─ L ꜞ♇♩ꜟ  

kL  ◐꜡ꜞ♇♩ꜟ  1 kL = 1,000 L  

mL Ⱶꜞꜞ♇♩ꜟ  1 mL = 1/1,000 L  

 

─ ⱷ⁸ꜟ♩כ  

1  = 1,000 L  

 

↕─ m ⱷכ♩ꜟ  

ɡm ⱴ▬◒꜡ⱷכ♩ꜟ  1ɡm= 1/1,000,000 m 

 

☻ⱦכ◘╢↑⅔⌐ ─ ≤ ─ ⌂ ⅜

┘≈™≡ ∂╢ ⁸ ⁸ ⌂≥⌐╟╢ ─

─↓≤⁹ 

─ │ ₁⌐ ↕ↄ⁸ ⇔√╡⁸ ↄ ⇔√

╡⇔≡™≡⁸ ─╖≢│ ⇔⅝╣⌂™ ⅜ ↄ⁸

─ ⁸ ⁸ ◦☻♥ⱶ⁸ ─ ◦☻♥

ⱶ⌂≥─ ─ ⅜ ≢№╢≤™╦╣≡™╢⁹ 

 
─ ╩ ∆╢ ⁸ ⌐╟∫≡ ↕╣╢ ─ ⅜

⌂╢⁹∕─ ≢ ⌂ ╩™℮⁹ 
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┌™∂╪ 

⅛╠ ⌐ ≤≤╙⌐ ⇔√╡⁸№╢™│ ─ ≢

∆╢┌™∂╪╩™℮⁹ ┌™∂╪│⁸ ≤ ⌐

⅛╣╢⁹ ꜟכ♃─ ⌐│ ●fi ⌂≥─

⅜ ╕╣≡™╢⁹ 

 

SOx  

S ≤ O ⅜ ⇔≡≢⅝╢╙─≢⁸ SO ⁸

●☻ ⁸ SO ⁸ ⌂≥⅜№╢⁹

─ │ ●☻⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

 

SPM  

⌐ ∆╢ ─ ≢⁸10ɡm ─ ╩™℮⁹ ↕

™√╘⁸∆←⌐│ ∑∏⁸ ⌐ ⅛╪≢™╢⁹ 

 

PM2.5  

⌐ ∆╢ ─ ≢╙ ⌐ ─ ↕™ 2.5ɡ

─ ─↓≤╩™℮⁹ ≤⇔≡│ ─┌™

╛ ●☻≤™∫√ ─ ⌂≥─ ─ ⌐ ℮╙─

─╒⅛⁸ ─ ╛ ⇔┬⅝⌂≥⌐╟╢ ─ ─

─╙─⅜№╢⁹≤≡╙ ↕⌂ ─ ≢№╢√╘ ─

ↄ╕≢ ╡ ╖╛∆ↄ⁸ ┼─ ⅜ ↕╣≡™╢⁹ 

 

NOx  

─ ⌐╟∫≡ ⁸ ⌂≥⅛╠ ↕╣╢⁹ ⌂╙─│

NO ≤ NO ≢№╢⁹ ≤ ╩

↓⇔⁸○◐◦♄fi♩╩ ∆╢⁹ 

 

CO  

╛ ⅜ ⌂ ─ ≢ ⇔√ ⌂≥⌐

∆╢ ⁸ ─ ≢№╢⁹ ╘≡ ≢ ─Ⱬ⸗◓꜡

ⱦfi≤ ⇔⁸ ─ ╩ ⇔≡⁸└≥™≤⅝⌐│ ⌐ ╢⁹ 

 

HC  

│ ≤⇔≡ ≢№╢⁹ ≤⇔≡╟╡╗⇔╤

≤ ⇔≡ ↕╣╢○◐◦♄fi♩─ ≤⇔≡ ≢№╢⁹ 

○◐◦♄fi♩ 

Ox  

⁸ ⁸ ┘ ─ ⅜ ─ ⌐╟╡

╩ ↓⇔≡ ↕╣╢⁹ ─ ╛ⱡ♪─ ╖⌂≥─

⅜╖╠╣╢⁹ 

♥꜠ⱷכ♃כ◦☻♥ⱶ 

≤╙™℮⁹№╢ ─ ╩ ⌐ ⇔√ ⌐

∫≡ ↕∑╢ ⁹ ♥꜠ⱷכ♃כ◦☻♥ⱶ≢│⁸

≢ ⁸╩♃כ♦√⇔ ╛ ╩

⇔≡ ⌐ ⇔⁸ ╩♃כ♦√╣╠ ⇔≡™╢⁹ 

♦ⱳ☺♇♩◕כ☺  

┌™∂╪╩ ∆╢ ⁹ ─ ⅜ ⌐╟╡⁸ │

≤≤╙⌐ ⌐℮↑╠╣⁸ⱦfi⌂≥⌐ ∆╢⁹ ┌™∂╪ │⁸

─ ≤ ─ ─ ≢ ╘╠╣╢⁹ 
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♄▬○◐◦fi 

♄▬○◐◦fi ≤│⁸ ─ⱳꜞ ☺ⱬfi♂Ɽꜝ☺○◐

◦fi PCDD ≤ⱳꜞ ☺ⱬfi♂ⱨꜝfi PCDF ─ ≢№╡⁸

─ ─ ≢ ⌐ ↕╣╢⁹ │⁸ ⁸ ●

fi ⁸ ⁸ ⌂≥ ⌐╦√∫≡™╢⅜⁸ ─

⌐╟╡⁸PCDD ⌐│ 75 ⁸PCDF ⌐│ 135 ─ ⅜

⇔⁸∕╣∙╣ │ ⌂∫≡™╢⁹ 

 

 

 

             

▬○fi  

pH  

⌐│ pH log H ≤⇔≡ ↕╣≡™╢⁹ H │ ▬○

fi H ─ mol/ L ≢№╢⁹pH= ≢ ⁸pH ≢ ⁸

pH ≢▪ꜟ◌ꜞ ≢№╢⁹ ─ │ ─ pH ╩

∆⁹ ≤⇔≡ ╕⇔™ │ pH6.5 8.5╕≢─ ≢№╢⁹ 

BOD 
( ) 

─ ─ ╛ ─ ─ ⅜ ⌐╟∫≡⁸

№╢™│●☻ ↕╣╢≤⅝⌐ ≤↕╣╢ ─↓≤≢⁸

│ ⌐mg/ L ≢ ∆⁹↓─ ⅜ ⅝ↄ⌂╣┌ ⌂≥─ ⌐

│ ⅜ ↄ⁸ ⅜ ⇔≡™╢↓≤╩ ∆╢⁹ 

DO 

 

⌐ ↑≡™╢ ─↓≤╩™™⁸ │ ─ ╛

─ ⌐≤∫≡ ⌂╙─≢№╢⁹ ╩ ∆╢─│

⌂≥≢⁸ ─ ™ ≢│ ↕╣╢ ─ ⅜

™─≢ ∆╢ │ ⌂ↄ⌂╢⁹⅝╣™⌂ ╒≥ │ ↄ ╕

╣⁸ ⅜ ⌐ ⇔√╡⁸ ⅜ ⇔ↄ ∆╢≤⅝⌐│

─ ≤⌂╢⁹ 

COD 

( ) 

╛ ─ ╣─ ™╩ ∆ ≢⁸ ─ ⌂≥ ≤

⌂╢ ╩ ≢ ∆╢≤⅝ ↕╣╢ ╩mg/ L≢ ⇔√

╙─≢№╡⁸ ⅜ ™╒≥ ─ ─ ╙ ™≤™℮↓≤╩

⇔≡™╢⁹ 

SS 

 

⌐ ⇔≡™╢ ─ ╩™™⁸ ─ ╩╤ ≢↓⇔⁸

⇔≡∕─ ╩ ╢↓≤≤↕╣≡⅔╡⁸ mg/ L ⅜ ⅝™╒≥

─ ⇔™↓≤╩ ∆⁹ 

 

≤™℮─│⁸◓ꜝⱶ ─ ≢ ╩ ⇔⁸

╩≈ↄ╠∏⁸ ╩ ⇔≡ ≤●☻╩ ∂↕∑╢ ╕√│

≢⁸ │ ™⁹ │⁸ ⌐ ╛ ─

⌐ ∆╢─≢⁸⇔ ╛ ⌐ ⇔≡™╢⁹ 

MPN 100mL  
MPN │⁸most probable  number ─ ╩≤∫

√ ≢⁸MPN 100ml │ 100ml ─ ─ ╩ ∆⁹ 
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75%  

─ ─ ─⧵⁸╩♃כ♦ ─ ↕™╙─⅛╠ ⌐ ═⁸

0.75×n ♃כ♦─ n │ ≢№╢⁹√≤ⅎ┌⁸ כ♦

♃⅜ 100№╣┌ ↕™╙─⅛╠ 75 ─ ⅜ 75% ≤⌂╢⁹ 

 

⌐ ╦╢ ─℮∟ ─ ⌐ ∆╢

⌐ ╘╠╣≡™╢ ╩ ⇔⁸ ─ │⁸pH⁸BOD⁸SS⁸DO⁸

≢⁸ ─ │⁸pH⁸COD⁸DO⁸ ⁸ ⁸

⁸n Ⱬ◐◘fi ≢№╢⁹ 

 

⌐ ╢ ─℮∟⁸ ─ ─ ⌐ ∆╢ ⌐

╘╠╣≡™╢◌♪Ⱶ►ⱶ 27 ≢№╢⁹↓╣╠─ │⁸

№╢™│⁸ ⅜ ↄ⁸ ─ ╩ ∆╢ ≢№╢⁹ 

◦▪fi 

CN  

ה ה ⌂≥─◦▪fi ╩ ∆╢≤≢⅝╢ ה ─

≢ ⌂ ╩╙∟⁸↓╣⅜ ⌐ ╢≤ ⌐⌂╡⁸ ⅜

≢ ⌠╒≥─ ≢⁸ 0.06 ◓ꜝⱶ≤ ╦╣≡™╢⁹ⱷ♇◐

╛ ⌂≥◦▪fi ╩ ∆╢ ⅛╠─ ⌐ ╕╣≡

™╢⁹ 

◌♪Ⱶ►ⱶ 

C  

◌♪Ⱶ►ⱶ⌐╟╢ │⁸◌♪Ⱶ►ⱶ ⁸ⱷ♇◐ ╛

⌂≥─ ⅜ ≢№╢↓≤⅜ ╠⅛⌐⌂∫√⁹

⌐╟╢₈▬♃▬▬♃▬ ₉─ │◌♪Ⱶ►ⱶ≢№╢≤™╦╣≡

⅔╡⁸ ─◌♪Ⱶ►ⱶ⅜ ⌐╦√∫≡ ⌐ ╢≤ ≤

⌂╡⁸ ⌐ ℮ ⁸ ⁸ ╩ ↓⇔⁸

№╢™│ ╛ ⁸ ─ ╩ ↓∆↓≤

╙№╢⁹ 

 

Pb  

│⁸ ה ה ⌂≥╩ ⇔≡ ↕╣⁸ ⌐ ⇔

≡ ╩ ↓∆⁹ ─ ─ │⁸ ─ ⁸ ה

⌐≤⌂♩כ◦ ↑╠╣╢⁹ 

 

As  

─ ≢ ה ה ⌂≥─ ╙∆═≡

≢№╡⁸ ⁸ ⌐ ↕╣╢⁹ │ ה ה

⅛╠ ↕╣⁸ ╛ ⌐ ⇔≡ ⇔ ↄ ╩ ↓

∆⁹ 

▪ꜟ◐ꜟ  

R-Hg  

─ ≈≢⁸↓─ ⌐ ╕╣≡™╢ⱷ♅ꜟה◄♅ꜟ │

─ ╩⅔⅛∆⁹₈ ₉─ ≤↕╣≡⅔╡⁸▪ꜟ◐ꜟ

⌐╟╢ │ ה ה ה ─ ה ─╕└⌂

≥─ ╩ ↓⇔⁸ ∆╢ ╙№╢⁹ ⌂ │

⁸ ⌂≥≢№╢⁹ 

PCB 

(ⱳꜞ ⱦⱨ▼♬ꜟ) 

PCB │⁸ ≢ ⌐╙ ≢№╡⁸ ⌐╙ ╣√ ≢⁸

∕─ │⁸ Ⱳfiכ◌כⱡה ◒fi▬ה ≢№╢⁹₈◌

ⱠⱵ ₉─ ≢⁸ ⇔™ ≤⇔≡ ↕╣⁸

⅝⌂ ≤⌂∫√√╘⁸ │ ↕╣≡™╢⁹ 
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ה  

             

♦◦ⱬꜟ 

 

⌐ ∆╢ ─ ∂ │⁸ ─ ↕⁸ ─ ™⌐╟∫≡ ⌂╢⁹

─ ⅝↕│⁸ ⌐ ⇔√ ─ ↕⌐⁸ ↔≤─

╩ ⇔≡⁸♦◦ⱬꜟ dB ≢ ∆⁹ 

♦◦ⱬꜟ 

 

─ ⅝↕─ ∂ │⁸ ⁸ ⌂≥⌐╟∫≡ ⌂╢⁹

─ ⅝↕│⁸ ⌐ ⇔√ ─ ⅝↕⌐⁸ ⌐╟╢

╩ ⇔≡♦◦ⱬꜟ dB ≢ ∆⁹ 

꜠ⱬꜟ 

LAeq  

꜠ⱬꜟ≤│⁸ ⅛≈ ⌐ ꜠ⱬꜟ⅜ ⇔≡™╢

⌐⁸ ─ ꜠ⱬꜟ─◄Ⱡꜟ◑כ╩ ⇔√╙─≢

∆⁹ ⌐⁸ ꜠ⱬꜟ─ ⌐│ ─ ─

A ╩ ⇔√꜠ⱬꜟ⅜ ™╠╣⁸↓╣╩ ⇔√™ ⌐│ LAeq

≤ ↕╣╢⁹ ⌐ ⌐ ╢ ─ ≤⇔≡ ™╠╣╢⁹ 

 

⌐⅔↑╢ ⌐╟∫≡ ╩ ∆╢ (

)⌐ ⅎ≡⁸ ⌐⅔↑╢ ₁⌂ ⁸ ╩ ⌐⁸

─ ╩ ↔≤⌐ ╩ ℮ ⁹ 

 
№╢ ⌐⅔™≡⁸ ─ ╩ ≤⇔√ ⌐⁸ ─ ⅜⌂

™≤⅝∕─ ⌐⅔↑╢ ╩⁸ ─ ⌐ ⇔≡ ≤™℮⁹ 

 

⁸ ≤ ⌂∫≡⁸ ─ ⅜ ⌐╦√╡⁸ ⅎ┌

Ⱨ▪ⱡ⁸∕─ ─ ─ ─⧵כꜝכ◒⁸ ─ ⁸ ⁸☻

♥꜠○─ ⁸№╢™│Ɑ♇♩⁸ ─ ⌂≥⅜ ─ ⁸

⌐ ∆╢↓≤⌐╟╡⁸ ─ ₁⌐ ╩ ╓∆ ⁹ 

 

 

             

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi 

CH3SH  

ꜟכ◖ꜟ▪ ─ ─ ╦╡⌐ ⅜ ∫√ ≢

RSH(R│▪ꜟ◐ꜟ ꜟכ◖ꜟ▪○♅─( ≢⁸ ⌐ ⇔╛

∆™ ─№╢ ≢№╢⁹ │ 0.01 0.1ppm ≢⁸

⁸√ↄ╦╪⁸⅝╡╓⇔ ⁸ ⁸ ⌡⅞─ ∫√╟℮⌂⌐⅔™⅜

∆╢⁹ ─ │ 0.5ppm ≢№╢⁹ 

♩ꜞⱷ♅ꜟ▪Ⱶfi 

CH3 3NH  

ↄ ⌐ ⇔≡™╢⁹ ≢│⁸Ᵽꜝה◐◒⌂≥─ ⁸ ─

◌ⱦ⁸╕√♥fi◘▬ ─ ⌐╙ ∆╢⁹ ≢│ ה

ה ─ ─ ⌐ ∂╢⁹↓─╒⅛⁸ הfi♅ꜝ♀ה

─☼כ♅ ─ ⌐╙ ∂╢⁹ ─ ╩ ∆╢ ≢⁸ ⌐

╟ↄ ∆╢⁹ │ 0.0001 0.01ppm ≢№╢⁹ 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

─  

4 2  

  


