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⁸ ≢│⁸ ⌐⅔↑╢ ─ ה ─ ╛ ╛⅛⌂

ה ⅜ ≤⌂╢╟℮⁸ ─ ⅛≈ ⌂ ╩ ╢↓≤╩ ≤⇔√₈

₉╩ ⇔╕∆⁹ 

 ┘  

  
 

 

 

 

 

23 ⌐ ⇔√ ≢│ ⌐ ⅎ⁸ ─ ⌐╟╡⁸ ₁⌂

⅜ ↨╡ ™⁸∕─ ╙ ╙↓╣╕≢─ ╩│╢⅛⌐ ⅎ√ ⅜ ⌐ ⇔⁸∕─

⅛≈ ⌂ ⅜ ≤⌂╡⁸ ↄ─ ≢ ⅜ ∂╕⇔√⁹ 

∕╣╕≢│⁸ 7 ─ ה ─ ⌐ ≠⅝ ⅜ ⌐ ∆╢√

╘─ ─ ≤⇔≡⁸ ⅛╠₈ ⁸ 10

10 ₉⅜ ↕╣≡™╕⇔√⅜⁸ ╩ ≤⇔≡⁸ 17 ⌐ ↕╣√₈

₉≤─ ⅜ ╦╣⁸₈ ▬◘ꜞה

◒ꜟ ⁸ 26 ₉ ₈ ₉≤™℮⁹ ⅜ √⌐ ↕╣╕⇔√⁹↓─ ⌐⅔

™≡│⁸₈ │⁸ ⌐ ≠⅝ ┘ ≤

╩ ╡⌂⅜╠⁸ ─ ╩ ℮≤≤╙⌐⁸ ╩ ∂≡ ╩ ⇔⁸ ⌂

⇔╩ ℮₉↓≤⅜ ╘╠╣≡™╕∆⁹ 

╕√⁸ 30 ⌐│⁸ ⅜ ≤⌂∫≡ ⇔√₈

Ⱪ꜡♇◒ ₉╟╡⁸ Ⱪ꜡♇◒ ⁸ ⁸ ⁸ ⁸ ⌐⅔

™≡⁸ ≢│ ⅜ ⇔™ ⌂ ⅜ ⇔⁸ ╩ ⅎ√ ⅜ ≤⌂∫√

⌐⁸Ⱪ꜡♇◒ ─ ⅜ ─ ─╙≤⁸∕╣∙╣─ ╩ ⌐⇔⁸ ⇔⌂⅜╠

╩ ∆╢√╘─ ⌂ ⅎ ╛ ╩ ⇔√₈ ⌐⅔

↑╢ Ⱪ꜡♇◒ ₉ ₈ ₉≤™℮⁹ ⅜ ↕╣≡™╕∆⁹ 

⁸ ⌐⅔™≡│⁸ 28 ⌐⁸ ╩ ⌐⁸ ♩ꜝⱨ ╩ ⇔√

┘ ─ ⅛╠ ╛⅛⌐ ה ╩ ╘╢√╘─ ⌐ ∆╢ ⌂

ⅎ ≤ ╩ ⇔⁸ ╛ ⅜₈ ₉╩ ∆╢ ≢─ ≤⌂╢₈

⌐ ∆╢ ₉ ₈ ₉≤™℮⁹ ╩≤╡╕≤╘⁸╕√⁸

⌐⅔™≡₈ ₉─ ⅜ ╘╠╣≡™ↄ ⅜№╢↓≤⅛╠⁸

≤─ ╩ ⇔⁸ №╢ ≤⇔≡™ↄ√╘─ ≤⇔≡⁸ 28 ⌐₈

●▬♪ꜝ▬fi₉ ₈●▬♪ꜝ▬fi₉≤™℮⁹ ╩ ∆╢≤

≤╙⌐⁸₈ ₉ ─₈ ₉─ ╩ ⌐ ⇔⁸

≤⇔≡ ↕╣╕⇔√⁹ 

₈ ₉≤™℮⁹ ≢│⁸ ─ ⁸●▬♪

ꜝ▬fi ╩ ╕ⅎ⁸ ─ ┘ 28 ⌐

⅜ ↕╣√₈ ⌐⅔↑╢ ⸗♦ꜟ ₉─ ─

╩ ≤⇔≡⁸ ┘ ⌐⅔™≡ ה ─ →≤⌂╢ ╩ ⅛≈ ⌐

∆╢↓≤⁸ ⌐ ∆╢ ─ ╩ ⌐∆╢↓≤╩ ≤⇔≡≤╡╕≤╘╩ ℮

╙─≤⇔╕∆⁹ 
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⌐ ≠⅝ ⌐  

 

 

 

●▬♪ꜝ▬fi 

 

─ ╩ ↑≡  

 

⌐⅔↑╢ 

Ⱪ꜡♇◒  

ה  

 

 

 

 

 

 

 

│⁸ ─ ⌐ ≠⅝⁸₈ ₉⁸₈ ₉ ┘₈

₉≤─ ╩ ╡⁸ ─ ─₈ ₉≤⇔≡ ⇔╕∆⁹ 

   

 

 

 

 ─ ≠↑ 

│⁸ 26 ⌐ ↕╣√ ⌐ ≠⅝⁸ ⅜ ⇔≡™╢

≤─ ╩ ╡≈≈⁸ ─ ⌐╦√╢ ⌂ ≢№╢₈

₉ ┘₈ ₉╩ ≤™℮ ⅛╠ ∆╢ ╩ √∆╙

─≢∆⁹ ─ ↑│ 1- 1⌐ ∆≤⅔╡≢∆⁹ 

 

     

 

 

 

 

 

 

 

 

 

 

                       

 

 

 

                     

 

  

 

 

 

 

 

 

 

 

 

1- 1 ₈ ₉─ ↑ 
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⌐⅔™≡ ≤∆╢ │⁸₈ ♩ꜝⱨ ₉≤⇔╕∆⁹ 

⌂⅔⁸ │₈ ₉⁸₈ ₉─ ╛⁸ ≢ ≤⇔

≡™╢ ─ ─ ⇔⌂≥ ⌐ ⅜№∫√ ⌐│⁸ √⌂ ╩

╕ⅎ≡ ⌐ ∂≡ ╩ ™╕∆⁹ 

 

 ≤∆╢  

 
╩ ≤⇔√ ╩ ∆╢↓≤⌐╟╡⁸ ⌐╙ ≢⅝╢≤ ⅎ╠╣╢

↓≤⅛╠⁸ ⌐⅔™≡ ⅜ ↕╣╢ ─ ≤ ─ ╩ 1- 1⌐

⇔╕∆⁹ 

≢│⁸ ┘●▬♪ꜝ▬fi─ ≤↕╣≡⅔╡⁸

⌐╟╢ ⌐⅔™≡ ≢ 30 ─ ⅜ 70 ≤ ™₈ ♩ꜝⱨ

₉╩ ≤⇔╕∆⁹ 

 

1- 1 ↕╣╢ ─ ≤ ─  

─  ᵑ ᵒ   

     

 
♩ꜝⱨ 

 
 

⌐╟╢  

─  

╣⁸  

⌐╟╢  

⅜ ↕

╣╢

─  

╩ ℮

≢ ─

⅜ ∆╢ 

╣⌐╟╢ ─

≤ ⌐╟╢

 

ה ⌐

╟╢ ≢─

─  

─ ┘

⁸ ⌐

╟╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1- 2 ♩ꜝⱨ ⌐╟╢ ─  

20 3  
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₈ ♩ꜝⱨ ₉─ ⌐╟╢ ⌐⅔↑╢ ╩⁸ ⅜ 26

⌐≤╡╕≤╘√₈ ה ₉ ₈ ₉≤™℮⁹

╟╡ ⇔⁸ 1- 2⅛╠ 1- 4⌐ ⇔╕∆⁹ 

↓─ ⌐╟╢ ⌐⅔↑╢ │ 6 ⁸ │ 3.0 T.P.m ≢⁸

⅜ ≢ ∆╢─│ ⅛╠ 3 ⌐⌂╢≤ ↕╣≡™╕∆⁹ 

╕√⁸ ה │⁸1,965 ≤ ↕╣⁸↓─℮∟ ⌐╟╢╙─⅜ 741 ≤ ╙

ↄ⁸ ⅜ ⌐╟╢ 692 ≤↕╣≡™╕∆⁹ 

 

1- 2 ⌐⅔↑╢  

  

 

( )  

 
 

(m) (T.P.m)  
℮∟

(m) 
( )  

 

 

 
 2.8 0.9 418 33  1.81 

 3.0 1.2 223 32  1.81 

  3.0 1.2 218 31  1.81 

T.P.m≤│⁸ (T.P) ⅛╠─ (m)           

 

 

1- 3 ⌐⅔↑╢ ┘  

  
(ha)  

1cm  30cm  1m  2m  5m  

 6  1,573 1,377   876   252  

 6     71    56    20     3  

  1,644 1,433   896   255 0 

 

 

1- 4 ⌐⅔↑╢  

 

  ⌐╟╢  

 

 

 

 
 

 

 

 

 

 

 ╣ 
 

 

 

 
 ╣ 

 

 

 

 
 

 427 525 32 653 1,637 4,085 1,071 66  8,982 14,205  2  2 31 

  42 167  1  88   297   328   177  1  1,094  1,601  0  0  0 

 469 692 33 741 1,934 4,413 1,248 67 10,076 15, 806  2  2 31 
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≢ ≤⌂╢ │⁸₈ ה ⌐╟∫≡ ∆╢ ₉ ┘₈ ╛

─ ⌐ ™ ∆╢╙─₉≤⇔╕∆⁹ 

 ≤⌂╢  

 

 

─ ≤⌂╢ ╩ 1- 5⌐ ⇔╕∆⁹ 

 

1- 5 ─ ≤     

   

ה

⌐
╟

≡

∆
╢

 

 
⁸ ⁸ ↄ∏⁸ⱪꜝ☻♅♇◒ ⅜

⇔√  

⌂ │ꜞ◘▬◒ꜟ ⁸

⌂ │  

 

∆╢↓≤⅜≢⅝⌂™ ⅛⌂◖fi◒ꜞ

╛♩כ ↄ∏⁸ⱪꜝ☻♅♇◒⁸●ꜝ☻⁸

⌂≥⅜ ⇔⁸ ⌡ ─  

ꜞ◘▬◒ꜟ  

 

◖fi◒ꜞ

 ╠⅜♩כ

◖fi◒ꜞכ♩ ╛◖fi◒ꜞכ♩Ⱪ꜡♇◒⁸

▪☻ⱨ□ꜟ♩ↄ∏⌂≥ 
ꜞ◘▬◒ꜟ  

ↄ∏ ╛ ⁸▪ꜟⱵ ⌂≥ ꜞ◘▬◒ꜟ  

ↄ∏ 
ה ה ⁸ ╕√│ ⌂≥⌐╟╢

⌂≥ 
ꜞ◘▬◒ꜟ  

 

 

╛ ⅛╠ ↕╣╢ ⁸

⁸ ╛ ⅛╠ ∆╢

┘ ⌂≥ 

─√╘ ⌐│⁸ꜞ◘▬◒ꜟ

⁸ ≤⇔≡  

─ ≢│  

 

⅛╠ ↕╣╢♥꜠ⱦ⁸ ⁸

◄▪◖fi⌂≥─ ≢⁸ ⌐╟╡

╩ ↑ ≢⅝⌂ↄ⌂∫√╙─ 

ꜞ◘▬◒ꜟ ⌂╙─│⁸ ꜞ◘▬◒ꜟ

⌐╟╡  

ꜞ◘▬◒ꜟ ⌂╙─│  

 
⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫

√ ⁸ ⁸  

ꜞ◘▬◒ꜟ ⌂╙─│⁸ ꜞ◘▬◒ꜟ

⌐╟╡  

ꜞ◘▬◒ꜟ ⌂╙─│  

─ ≢│  

 
⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫

√  

ꜞ◘▬◒ꜟ  

ꜞ◘▬◒ꜟ ⌂╙─│  

─ ≢│  

  

 

⁸PCB⁸ ⁸

⁸ⱨ꜡fi ◄꜡꜡◒ꜝ♩♥הCCAה

♅꜠fi ─ ⁸ ⁸  

 

─ ≢│  

∕─ ⁸

⅜

⌂

 

⁸Ⱳfiⱬ ⌂≥─ ╛Ⱨ▪ⱡ⁸

ⱴ♇♩꜠☻⌂≥─ ─ ≢│ ⅜

⌂╙─ ꜠fi♩◕fi╛ ─

╩ ╗ ⁸ ⁸ Ⱳכ♪⌂≥ 

 

─ ≢│  

  

 

─ ╛Ⱬ♪꜡⅜ ⌐╟╡ ⌐

∟ →╠╣ ⇔√╙─╛⁸ ⌐

⇔≡™√ ⅜ ⌐ ⅝ ╕╣

√╙─ 

⌂≥╩ ╕⌂™ ≢ꜞ◘▬◒

ꜟ  

⅜ ⇔≡™╢ │  

™ ─  ⁸ ⁸ ⁸  ╩ ⇔√ ה  

⌐

™

 

∆
╢

 

↔╖ ⅛╠ ↕╣╢ ↔╖╛ ↔╖ ⌂ │ꜞ◘▬◒ꜟ ⁸

⌂ │  ↔╖ ⅛╠ ↕╣╢ ↔╖⌂≥ 

⇔  

♩▬꜠ ╖ ≡⁸꜠fi♃

ꜟ♩▬꜠ ┘ ה ⅛╠

↕╣√ ╡ ♩▬꜠─ ⅛╠─

╡⇔  

 

●▬♪ꜝ▬fi  
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─ ⁸ │⁸ ─ ┘ ⌐ ∆╢ ⌐ ╘╢ ⌐╟╡ ⅛

≈ ⌐ ™╕∆⁹╕√⁸ ⌐ √∫≡│⁸ ⌂ ╡ꜞ◘▬◒ꜟ⌐ ╘╢≤≤╙⌐⁸

─ │ ⁸ ─ ⌐╙ ⇔╕∆⁹ 

 ─ ⌂ ⅎ  

 

 

 

⁸ ┘ ה ⌐⅔↑╢ ─ ⌂ ⅎ ╩⁸

⇔√ ≤ ∆╢ ─ ≢ ⇔√╙─╩ 1- 6⌐ ⇔╕∆⁹ 

 

1- 6 ─ ⌂ ⅎ  

  ⌂ ⅎ  

⇔
√

 

 

ה ≤⇔≡ ─№╢ ╩ ∆╢⁹ 

ה ⅜ ∆╢ ⌐⅔↑╢ ╛ ≤─ ╩ 

∆╢⁹ 

ה ─ ╩ ⇔⁸ ה ╩ ∆╢⁹ 

 

ה ⌐ ─ ⁸ ╩ ℮⁹ 

ה ╩ ⇔⁸ ╩ ™⁸ ┘ ╩ ℮⁹ 

ה ╩ ⇔⁸ ⁸ ┘∕─ ┼─

╩ ℮⁹ 

ה ⌐ ∂≡ ⅝─ ╛ ⌂≥⌐≈™≡ ┼ ∆╢⁹ 

ה ─ ─ ╩ ℮⁹ 

 ה

 

ה ⌐ ∂≡ ╩ ╛⅛⌐ ↑╢↓≤⅜≢⅝╢╟℮⌐ ⌐ ⇔≡⁸

─ ╩ ⌐ ∆╢⁹ 

ה ה ≤ ╦∑√ ה ╩ ∆╢⁹ 

ה ─ ╩ ╕ⅎ⁸ ─ ⇔╩ 

℮⁹ 

∆
╢

 
 

ה ┼─ ╩ ∆╢√╘─ ה ה ─

╩ ∆╢⁹ 

ה ≤─ ╩ ∆╢⁹ 

ה  ┼─ ⌐ ⌂ ╩ ™⁸ ╩ ∆╢⁹ 

 ה

 

ה ┼─ ⌐ ⌂ ╩ ™⁸ ╩ ∆╢⁹ 

ה ─ ╩ ∆╢⁹ 

●▬♪ꜝ▬fi  

 

⌂⅔⁸ ─ ⌐ ╩ ℮↓≤≤⇔⁸ ─ ╩ 1- 7⌐ ∆≤⅔╡⁸

⁸ ┘ ה ⌐ ↑╕∆⁹∕╣∙╣─ ⌐╟∫≡

⅜ ⌂∫≡ↄ╢√╘⁸ ⌐⅔™≡│⁸ ─ ⌐ ∂√ ╩ ⇔╕∆⁹ 
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│ ≤⇔≡ ⁸ ⅜ ⇔╕∆⅜⁸ ╛ ─ ⌐ ∂≡⁸

⅜ ≤⌂╢↓≤⅜№╡╕∆⁹ 

 

1- 7 ─ ≤  

 ─  ─  

 
⅜ ↕╣╢ ⁸ ─ ⁸

─ ╩ ℮  
 

 

 

⅜ ∆╢ ⌐ ⌂ ⅜ ⌂

╩ ∆╢  
3  

 

 

╛ ─ ╣⅜ ∆╢ ─ ⌂ ⌐ ↑

√ ╩ ℮  
3ﬞ  

ה  
⅜ ∆╢ ─ ⅜

╖⁸ ─ ⌂  
3  

 

 

 ─  

 

 

₈ ─ ┘ ⌐ ∆╢ ₉⌐ ≠⅝⁸ │ ≤⇔≡ ┘

⅜ ≤⌂╡ ⇔≡™⅝╕∆⅜⁸ ╛ ה ─ ╛⁸ ה

⅛╠ ↕╣╢ ─ │ ⅜ ℮↓≤╩ ≤⇔╕∆⁹√∞⇔⁸ ⌐ ⅜

─ ™⌐≈™≡ ⇔√ │⁸↓╣⌐ ∂⁸ ─ ╙ ╕ⅎ≡ ─ ⌐

∂√ ⌂ ╩ ℮↓≤≤⇔╕∆⁹ 

⌂⅔⁸ ⌐╟╡ ┘ ⌐╟╢ ⅜ ≤⌂∫√ │⁸ ⌐╟╢

┼─ ─ ⅝⁸╕√⁸ ⌐ ≠ↄ ⌐╟╢ ─ ⌐≈™≡╙

⇔╕∆⁹ 
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 ─  

 ─ ≤  
 

 ─  

≤⇔≡⁸ ≢ ⇔√ ≡─ │⁸ ⌐ ∂≡ ┘ ⅜

⇔╕∆⁹ 

╕√⁸ ┘ │⁸ ≢№∫≡╙⁸ ≤⇔≡⁸ ↔╖╛⇔ ─

╩ ℮≤≤╙⌐⁸ ∆╢↓≤⅜ ⌂ ⌐≈™≡│ ╠ ╩ ™╕∆⁹ 

 

 ─  

│ ─ ⅜ ≢№╢ ─ ⅛╠⁸ ⌐╟╢ ⅜

≤⌂∫√ ⌐⅔™≡│⁸ ⌐ ≠⅝⁸ ⅛╠ ⌐ ⌐ ╢

╩ ℮↓≤╩ ⇔╕∆⁹ 

 

 ─  

⇔ↄ ⅛≈ ⌂ ≢№∫≡⁸ ⌐╟╢ ─ ╩ ∆╢↓≤⅜

≤ ╘╠╣╢╙─⅜ ⇔√ ⌐⅔™≡⁸ │ ─ ⅜ ⌐ ≠

ↄ ⌐ ↕╣√≤⅝│⁸ ⌐ ∂ ⌐ ╦∫≡ ─ ╩

℮╟℮⁸ ⌐ ∆╢↓≤╩ ⇔╕∆⁹ 

 

 ─  

─ ≤│⁸ ⅛╠ ⌐ ⇔≡ ⌂ ╛ ╩ ⌐⇔

≡⅔⅝⁸ ⌐⅔™≡⁸ ⁸ ─ ⅜ ≢№╢ ─ ⅛╠⁸

⌐╟╢ ⅜ ≤⌂∫√ │⁸↓╣⌐ ≠⅝ ה ╩ ⇔

╕∆⁹ 

 

 ╛ ─  

─ ≢│⁸ ⁸ ⁸

─ ⅜ ⅝⅛∫√↓≤⅛╠⁸ ⌐↓╣╠─ ≤─ ╩ ∆╢↓≤ ╩ ⇔╕∆⁹ 
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 ⌐⅔↑╢ ─  
 

 

≢ →√ ─ ⁸ ┘ ה ─ ≢─ ╩ 2- 1⅛

╠ 2- 4⌐ ⇔╕∆⁹ 

 

2- 1 ─  

  

 

ה ─ⱶכ♅ ∟ →⁸ ─ ⁸ ─  

ה ─ ─  

ה ─ ┘ ┼─  

ה ┼─ ה  

ה ♩▬꜠─ ┘ ⁸  

⇔ה ─  

 
 

 
 

 

ה ─ ⁸ ─  

ה ─ ⁸ ─  

ה ─ ─ ⁸ ⁸  

ה ⁸ ┼─ ⁸ ─ ה  

ה ♩▬꜠─ ⇔ה ⁸  

 
ה ⌐⅔↑╢ ─ ה  

ה ─ ⌐╟╡ ╩ ╗  

ה  

ה ─ ה ה  

ה ─ ה ה  

ה ה ─ ╗  

ה ♩▬꜠─ ה  

 

2- 2 ─  

  

 

ה ≤─ ─  

ה ─  

ה ─ ⁸ ─ ─☼כ♬ ⁸ ┼─  

 

 

ה ─ ─  

ה ⌂ ─ ⁸ ⁸ ⁸ ≤─  

ה ה ╩ ∆╢√╘─ ה ה  

 
ה ─ ⁸ ─ ─ ⁸ ⅛╠─ ⌐

∂√ ─  

ה  
ה ─  

ה ה ⌂≥ ─ ה ─  
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2- 3 ─  

  

ה  ─  

 

 

ה ⅛╠─ ⁸ ─☼כ♬  

ה ─ⱶכ♅  

ה ≤─  

ה ─  

ה ⌂ ─  

ה  ─  

ה ה  ה ⌐ ∆╢ ─ ┘  

 

2- ה 4 ┘ ─  

  

 
ה ≤─ ─  

ה ─ ⁸ ─ ─☼כ♬  

 

ה  ה ─  

ה  ─ ה  

ה ה  ⅜ ⌂ ─  
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 ─  

 ─  

 

─ ╩ 3- 1⌐⁸∕─ ╩ 3- 1⌐ ⇔╕∆⁹ 

⌐│⁸↔╖ ≤⇔≡⁸↔╖ ⅜ 1 ⁸ꜞ◘▬◒ꜟ ⅜ 2 ⁸∕─

⅜ 1 ⁸ ⅜ 3 ≤⇔ ⅜ 4 №╡╕∆⁹ꜞ◘▬◒ꜟ

≤∕─ ─ 1 ╩ ™≡ ⌐ ⇔≡⅔╡⁸ ╙ ↑╢↓≤│⌂

™≤ ↕╣≡™╕∆⁹ 

⇔⅛⇔⌂⅜╠⁸ ⌐ ⁸ ─ꜝ▬ⱨꜝ▬fi⅜ ⇔√ │⁸◘fiꜝ▬☼◒ꜞכfi

☿fi♃כ╩ ™≡ ⅜≢⅝╕∑╪⁹ ─ ≢│⁸ 7─ ─ │ ⇔√√

╘ ⅛ ⅜≢⅝╕∑╪≢⇔√⅜⁸ 6 ─ ─ │ꜝ▬ⱨꜝ▬fi ∆←⌐

⅜ ≤⌂╡╕⇔√⁹ ─ │ 6 ≤↕╣≡⅔╡⁸ꜝ▬ⱨꜝ▬fi ⌐│ ≢⅝

╢≤ ⅎ╠╣╕∆⅜⁸ꜝ▬ⱨꜝ▬fi⅜ ∆╢╕≢─ ⌐ ↕╣╢ ╩☻♩♇◒∆╢

─ ⅜ ≤⌂╡╕∆⁹ 

╕√⁸ ⌐⅔™≡│⁸◘fiꜝ▬☼◒ꜞכfi☿fi♃כ ⌐⅔™≡⁸ ─ ⅜

╦╣≡™╕∆⁹ ≢─ ─ │ 5, 000 / ≢№╡⁸ ≢─

─ ─ ≢№╢ 29,120t ╩ ∆╢ ⁸ 6 ─ ╩ ∆╢↓≤

⅛╠⁸ ╩ ∆╢√╘⌐ ┼ ∆╢↓≤⅜ ≢∆⁹ 

 

3- 1 ─ ─ 31  

ủ↔╖  

  
 

 
     

◘fiꜝ▬☼ 

 כ♃fi☿fiכꜞ◒
 31 

160t/  

80t×2  
⇔ 

 

 
ủ 

 

 

1. │⁸ ⅜ 55 ─╙─╩ ≤⇔⁸ 56 ─╙

─╩ ≤⇔√⁹ 

  2. ≤│ ─ ─ꜝ▬ⱨꜝ▬fi⅜ ⇔√ ≢╙⁸ ╩ ∟ →╢↓≤⅜

≢⅝╢ ╩₈ủ₉⁸≢⅝⌂™ ╩₈×₉≤⇔√⁹ 

 

ủꜞ◘▬◒ꜟⱪꜝ◙⁸ꜞ◘▬◒ꜟ☿fi♃כ 

  
 

 

 

(t/ )  
   

 

ꜞ◘▬◒ꜟⱪꜝ◙ 

⁸ 

ה  
11 59 ⇔ 

 

 

 

 

 

 כ♃fi☿fiכꜞ◒

⁸ 

ה  
46  3 ⇔ 

 

 
 

1. │⁸ ⅜ 55 ─╙─╩ ≤⇔⁸ 56 ─╙

─╩ ≤⇔√⁹ 

 



12 

 

ủ∕─  

  
 

 

 

(t/ )  
   

 

↔╖  

⁸ 

ה  
50 10 ⇔ 

 

 

 

( )  

1. │⁸ ⅜ 55 ─╙─╩ ≤⇔⁸ 56 ─╙

─╩ ≤⇔√⁹ 

  2. ≤│⁸ ⁸ ⁸ ┘ ╩ ∆⁹ 

 

ủ  

 
 

 

 

(m2)  

 

(m2)  

 

(m3)  

(m3)  

 

 

 
 

─  

 
14 42,751 19,000 100,500 

63,306 

 20  
⇔  

 

 
59  8, 427  4,700  20,400 

 9,425 

110  
⇔ 

 

( )  

 

 
6 15,300  9,350  60,000 

17,350 

 70  
⇔  

│⁸ 30 3 31 ─ ⁹ 

 

ủ⇔  

 
 

 

 

(kL/ )  
    

╖∆╖ 

 כ♃fi☿fiכꜞ◒
21 129 ⇔ 

 

 
× 

 

( ⁸

⁸

╩ ↄ)  

 

 

₈ ₉ 

15  28 ⇔ 
 

 
× 

 

( ⁸ 

)  

 

☿fi♃כ 
57 120 ⇔ 

 

 
× 

 

( )  

 

⇔  
17  12 ╡ 

 

 
×  

1. │⁸ ⅜ 55 ─╙─╩ ≤⇔⁸ 56 ─╙

─╩ ≤⇔√⁹ 

  2. ≤│ ─ ─ꜝ▬ⱨꜝ▬fi⅜ ⇔√ ≢╙⁸ ╩ ∟ →╢↓≤⅜

≢⅝╢ ╩₈ủ₉⁸≢⅝⌂™ ╩₈×₉≤⇔√⁹ 
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↔╖  

 

⇔

 
 

 כ♃fi☿fiכꜞ◒

₈ ₉ 

ꜞ◘▬◒ꜟⱪꜝ◙

 

◘fiꜝ▬☼◒ꜞכfi☿fi♃כ 

─  

 כ♃fi☿fiכꜞ◒╖∆╖

 
☿fi♃כ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3- 1 ─  
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⌐⁸ ┘ ─↔╖ ─ ╩ 3- 2⌐ ⇔╕∆⁹™∏╣─ ╙

⌐ ⇔≡™╕∑╪⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3- 2 ─↔╖  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

כ♃fi☿fiכꜞ◒♩☻ꜟ◌ RDF  

↔╖  

ה  

 

 כ♃fi☿fiכꜞ◒

◘fiꜝ▬☼◒ꜞכfi☿fi♃כ 

☿fi♃כ 

 

 
☿fi♃כ 

 
  כ♃fi☿fiכꜞ◒

☿fi♃כ 

☿fi♃כ 
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 ─  
 

 

⌐⅔↑╢ │ 3- 2─≤⅔╡≢⁸ ≢│

⅜ ╙ ↄ 175 ⁸ ⅜ 32 ⁸ ≢│ ⅜ 19 ⁸

⅜ 1 ≤⌂∫≡™╕∆⁹╕√⁸ │⁸ ⅜ 2 ≤⌂∫≡™╕∆⁹ 

 

3- 2 ⌐⅔↑╢ 30 31  

 

  
 

 

 

 

 
 

 

 
 

 

 

 
  

 

 

 

 

 
 

 

 

 

 

 
 

 168 25 4 1 30 19 1 0 0 1 0 2 2 

   7  1 0 1  2  0 0 0 0 0 0 0 0 

 175 26 4 2 32 19 1 0 0 1 0 2 2 

 

─ │ 3- 3─≤⅔╡≢⁸ ↄ∏ │⅜╣⅝ ─ ⅜ ╙

ↄ 15 ⁸ ™≢ ─ ⅜ 4 ≤⌂∫≡™╕∆⁹ 

╕√⁸ ─ 6 ≡⅜ ≤⌂∫≡™╕∆⁹ 

 

3- 3 ⌐⅔↑╢ ─ 30 31  

 

─

 

─
 

─

 

─

 

ה

▪
ꜟ
◌
ꜞ
─

 

ⱪ
ꜝ
☻
♅

◒

─

 

ⱪ
ꜝ
☻
♅

◒

─

 

ↄ
∏

│
⅜
╣
⅝

─

 

─

 

◦
▪
fi

 

│

─

 

─

 

─ 

 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 1 2 2 2 1 1 1 14 0 0 0 4 0 5 0 5 33 

 0 0 0 0 0 0 0  1 0 0 0 0 0 1 0 1  2 

 1 2 2 2 1 1 1 15 0 0 0 4 0 6 0 6 35 

1. ≢│⌂ↄ⁸ ה ⅜ │ ⌐№╢  

  2. ╩ ╗ 

 

 

 



16 

 

  

 

 

 

 

 

 

 

 

☻ⱦכ◘  

 

 

 

 

ה

ה

 

  

 

─ ─√╘⁸ 4- 1⌐ ∆ ┘ ─ ─

⌐ ≠™≡₈ ₉⅜ ↕╣√ ⌐⁸ ─ ⅜ ⌐ ∂≡ ⇔

≡ ∆╢√╘─ ╩ 4- 1⌐ ⇔╕∆⁹ 

 

4- 1 ─  

 
 

─  ─  

ה ⅜ ↕╣√≤⅝ 

ה ╩ ∆╢⌂≥  

─ ⅜ ⇔⁸ │

∆╢⅔∕╣⅜№╢≤⅝ 

─⧵ה ⁸ ⅜ ≤ ╘√

≤⅝ 

ה ≢ 6 ─ ⅜

⇔√≤⅝ 

ה ╩ ∆╢⌂≥

─ ⅜ ⇔⁸ │

∆╢⅔∕╣⅜№╢≤⅝ 

ה ( )⅜ ↕╣

√≤⅝ 

─⧵ה ⁸ ⅜ ≤ ╘√

≤⅝ 

ה ⌐ ─ ⅜

⇔⁸ │ ─⅔∕╣⅜№╢

≤⅝ 

 

 

  

 

 

 

 

 

 

 

 

 

 

4- 1 ⌐⅔↑╢ ⌐ ∆╢  

 

─ │ ⌐ ┬↓≤⅛╠⁸ │ ─ ⁸ ╩ ⌐⇔≡

╩ ↕∑╢√╘⁸ ⌐ ≠™≡⁸ 4- 2⌐ ∆ ⌐╟╡ ∆╢↓≤≤

⇔╕∆⁹ 

╕√⁸Ⱶכ♥▫fi◓ ╩ ⌐ ⇔⁸ ₁ ∆╢ ─ ⁸ ╩ ℮≤≤╙⌐ ה

≢∕╣╠─ ╩ ∆╢↓≤≤⇔╕∆⁹ 
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⌂⅔⁸ ⌐│ ⅜└∫ ∆╢√╘⁸ ─ ⅛╢ ┼ ™ ╦∑╛ ⅜ ∆

╢ ⌐№╢↓≤╛⁸ ─ │ ↄ─ ⅜ ⌐⌂╢↓≤⌂≥╩ ⇔⁸

⅛╠─ ╩ ⌐ ↑ ╣╢↓≤≤⇔╕∆⁹ 

 

4- 2 ⁸ ⌐⅔↑╢  

ủ  

( )  ( )   

 

 

( )  

 

 

⇔ ─  

─ ─ ┘  

↔╖⁸⅜╣⅝─  

─  

 

( )  

─ ┘ ⁸  

─ ─ ┘  

↔╖ ┘⇔ ─  

─ ↔╖ ⅝ ─  

 

 

 

 

 

─  

ה ─ ─ ┘

 

┼─ ┘  

 

 

ủ  

( )  ( )   

 

( ☻ⱦכ◘ )  

☻ⱦכ◘  

( ☻ⱦכ◘ )  

↔╖⁸⅜╣⅝─ ┘ ⌐ ∆╢↓≤ 

≤─ ⌐ ∆╢↓≤ 
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 ┘  
 

 

∆═⅝ │⁸ ≤ ה ≤≢ ⌂╢√╘⁸ ⌐ ∆═⅝

╩ 4- 3⌐⁸ ה ⌐ ∆═⅝ ╩ 4- 4⌐ ⇔╕∆⁹ 

 

4- 3 ⌐ ∆═⅝  

  

 

─ⱨꜝ▬fi▬ꜝה  

ה ≤ ─ ┘ ♩▬꜠─  

ה ↔╖ ⁸⇔ ⁸ ─

 

⌐ 

∆╢  

ה ─ ⁸ ─ ⌂≥─ ⌐ ∆╢  

ה ─ ⌂ ⌐ ∆╢  

╩  

∆╢√╘─  

ה ─ ≤ ה ╩ ∆╢  

ה ─ ⁸  

ה ─ ↕⁸  

 

4- ה 4 ⌐ ∆═⅝  

  

 

─ⱨꜝ▬fi▬ꜝה  

ה ⌂≥ ─  

ה ↔╖ ⁸⇔ ⁸ ─

 

⌐ 

∆╢  

ה ─  

ה ─  

─  

─√╘─  

ה ─ ┘ ─  

ה ה ⌐ ╢ ┘  
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 ┘  
 

 

ה  ה ≤─  

⌐⅔™≡│⁸╕∏ ╩ ⇔⌂↑╣┌⌂╡╕∑╪⁹ 

⌂ ─√╘⌐⁸ ╛ ⁸ ≤ ⇔≡ ─ ╩ ∆╢

⅜№╢√╘⁸ ⌐ ╘≡☻ⱶכ☼⌂ ╩ ╢ ╩⇔╕∆⁹ 

 

ה  ─  

⅜ ⇔√ │⁸ ╛⅛⌂ ╩ ∆╢√╘⌐⁸ ⌐ ⇔

⌐ ⌂ ─ ╛ ─ ╩ ⇔╕∆⁹ 

╕√⁸ ∆╢ ⌐ ∫√ ⌐≈™≡╙ ∆╢ ⅜№╢√╘⁸∕─ ╩ ™╕∆⁹ 

 

 ─ ─  

⅜ ⇔⁸ ⁸ ≢│ ⅜ ≤⌂╡⁸ ⌐ ─ ╩ ∆╢

⅜№╢≤ ╘╢≤⅝⁸ │ ⅜ ⇔ ┼ ─ ⅜№∫√ ⌐│⁸₈

┘ ─ ₉⌐ ≠⅝ ≢ ─ │ ╩ ™╕∆⁹ 

↕╠⌐⁸ ─ ≤ ╩ ∆╢ ⌐≈™≡╙⁸ ╩ ⇔≡

╩ ∆╢↓≤≤⇔╕∆⁹ 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

4- 2 ⌐ ╢ ⌂  

 

 

₈ ┘ ─ 

₉⌐ ≠ↄ 

 

≤─
 

 

─ ╩ ⇔√ ─  

 
 

⌐╟╢ 
 

⇔≡™⌂™ 

 

 

 
⌐╟╢ 

 

  

 

 

 

  

 

  

 

 

 

 

  

 

  

( ≤─ )  

 

 

( ≤ )  
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 ─  

─ │⁸⅜╣⅝ ⌐ ⇔√ ─ ⅜ ↄ⁸ ─

╛ ─ ⅜ ⌐ ⇔≡™╢ ⅜№╢↓≤⅛╠⁸ ⌐ ∆

╢ ╩ ∆╢ ⇔≡ ⌐ ⅎ≡⅔ↄ ⅜№╡╕∆⁹ 

≤─ ⌐≈™≡│⁸ ⅜ ≤ ⇔

≡™╢₈ ─ ─ ⌐ ∆╢ ₉⌐ ≠⅝⁸ ─ ╩ ╩ ⇔

≡ ╩ ⇔╕∆⁹ 

╕√⁸ ⌐⅔™≡│⁸⇔ ≤ ⇔≡™╢₈ ⌐⅔↑╢⇔

─ ⌐ ∆╢ ₉⌐ ≠⅝⁸⇔ ─ ⌐≈™≡ ╩ ™╕∆⁹ 

↕╠⌐⁸ ⁸ ≤ ⌐ ∆╢ ╩

∆╢↓≤╩ ⇔⁸ ─ ™ ⌐ ╩ ╘≡™ↄ ≤⇔╕∆⁹ 

 

 Ⱳꜝfi♥▫▪ ≤─  

╛ ⌐╟╢ ≢ ℮↓≤⅜≢⅝⌂™ ⌐≈™≡ Ⱳꜝfi

♥▫▪≤─ ╩ ╢↓≤⌐╟╡⁸ ╩ ⇔≡™⅝╕∆⁹ ה ⌐⅛⅛╦╢

╙─≤⇔≡│⁸ ⌐ ─ 2 ⅜ →╠╣╕∆⁹ 

ᵑ ה ה⇔ ⇔ 

ᵒ ╛ ™ ─ ─ ה  

ↄ─ ╩ ∆╢ ≢∆⅜⁸ ─ ≤ ⅜≤╣≡™⌂™ ⅜ ↄ♩ꜝⱩꜟ⌐

⌂╡⅜∟≢№╢√╘⁸ ╛ ⅜ ⇔√ Ⱳꜝfi♥▫▪☿fi♃⁸כ ⁸

⁸ ⁸ ≤ ⇔≡ ⇔ ╘╢╙─≤

⇔╕∆⁹ 

╕√⁸ ∆╢ ─ ⁸ ⌐ ⌂ ╛ ⁸ ─ ™ ꜟכꜟ╛ ─

℮ ⌐ ─ ⌐↔╖ ╩ −⌂™ ╩ ⇔√ ╩ ⌐ ∆╢≤ ⌐⁸ ⁸

─ⱱכⱶⱭכ☺⌐ ∆╢↓≤≤⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 



21 

 

 ┼─ ה  
 

 

─ ⌐≈™≡⁸ ⅛╠ ⌐ ∆╢≤≤╙⌐⁸ ⌐ ⅜ ⌐

↕╣╢╟℮ ╩ ⌐ ∫≡™⅝╕∆⁹ ∑≡⁸ ⅜ ∆╢ ╛

⌐ ∆╢ ה ╩ ∆╢ ╩ ⅎ√ ╛ ⌐ ∆╢↓≤≢

─ ╩ ╡╕∆⁹ 

⌂⅔⁸ ⌐ ⇔≡ ⌐ ∆╢ ╩ ℮ ⌐│⁸ ⅜ ⇔

√₈ ⌐ ∆╢ ●▬♪Ⱪ♇◒₉◦ꜞכ☼╩ ∆╢↓≤≤⇔╕∆⁹ 
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 ⁸⇔ ⁸ ↔╖ ─  
 

 

 ─  

ᵑ ─ ╣  

⅜ ∆╢≤⁸ ⌂≥─ ─ ╛⁸ ─√╘─ ─ ⌐╟╡⁸

≢ ⌂ ⅜ ⇔╕∆⁹ ╛ ⁸ꜝ▬ⱨꜝ▬fi╩ ⇔⁸ ─ ה

╩ ℮√╘⌐⁸ ⌐↓╣╠─ ─ ╩ ™╕∆⁹ 

⇔⅛⇔⁸↓╣╠─ │⁸∕─╕╕ ≢ ∆╢↓≤⅜ ⌂√╘⁸╕∏⁸ ↕

╣√ ╩ 4- 3⌐⅔↑╢ ⌐ ⌐ ⇔╕∆⁹

≢│ ≢ ─ ╩ ∆╢√╘⌐⁸ ⅜ ⌂ │≢⅝╢∞↑

⇔≡ ה ⇔╕∆⁹ ⌐⁸ ≢ ↕╣√ ╩⁸ ⌐ ∂≡

4- 3⌐⅔↑╢ ≢ ה ⌂≥─ ╩ ™⁸ ╛ ה

┼≤ ⇔╕∆ ⁹ 

⁸ ⇔≡™⌂™ ─ ∆ ↔╖│⁸ ≥⅔╡ ≢ ⇔╕∆⁹ ⅛

╠ ∆╢ ↔╖⁸ ♩▬꜠─⇔ │⁸ ╩ ⇔√ ⅜ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4- 3 ─ ─ ╣ 
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ᵒ ─   

│ ≢№╢↓≤⅛╠⁸∕─ ─ ╛ ⅜ ⌐⌂╢╟℮⌐

4- 4⌐⅔↑╢ ┼ ⇔≡ ⇔╕∆⁹ 

─ ─ ┘ ─ ╩ 4- 4⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4- 4 ─ ה ה  
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 ─ ─  

ᵑ ה ⌐╟∫≡ ∆╢ ─  

─ ⌐⅔™≡ ─ ≤⇔√₈ ♩ꜝⱨ ₉⅜ ⇔√ ─

─ ─ ╩ ™╕∆⁹ ┘∕─ ⌐⅔™≡│⁸ ⌐

℮ ⌐╟╢ ⅜ ↕╣╕∆⁹ 

⌂⅔⁸ ╛ ⌐╟╢ ⌂ ╛ ⌐≈™≡│⁸Ɫ◙כ♪ⱴ♇ⱪ ⌐⅔™≡

⅜ ≢⅝╢╙──⁸ ─ ⌐╟╢ │ ≢ ∆╢ ⅜

№╡⁸ ─ │ ⅛≈ ─ │ ≢№╡⁸ ─ ╙

⌐ ═╢≤ ≢№╢≤ ⅎ╠╣╢√╘⁸ ⌐≈™≡─╖ ∆╢╙─≤⇔╕∆⁹ 

╕∏⁸ ⌐╟╡ ∆╢ ─ ╩ ↔≤⌐ ⇔√╙─╩ 4- 5⌐⁸

ה ⌐╟╡ ∆╢ ╩ 4- 6⌐ ⇔╕∆⁹ 

 

4- 5 ─ ≤ ─  

   ⌂  

 

⅜╣⅝  

ה  

┘∕─  ה

 

◖fi◒ꜞ⁸╠⅜♩כ ↄ∏⁸ ↄ∏⁸

⁸ ⁸

⁸ ⅜ ⌂ Ⱳ

☻꜠♩♇⁸ⱴ♪כ  

↔╖  ─ ⁸  

⇔  ♩▬꜠  ⇔  

 

⌐╟╢ 

 

ה   
PCB ⁸ ⁸ ⁸ ⁸●

☻Ⱳfiⱬ⁸ ⁸  

 
ה  

ה  

⁸ ⁸ ⁸ ⅜

⌂ ה ⁸ ⁸

⁸ ⁸ ─  

  ⁸Ⱬ♪꜡  

∂╡⅜╣⅝  ╛ ⅜ ⇔√⅜╣⅝ 

∕─  
ה  

ה  

 

™ ─  

 

4- ה 6 ⌐╟╢ ⌐ ∆╢  

 ⌂  ─   

ה ⌐╟

╡ ⇔√  

ↄ∏⁸

⁸ ⁸

⅜ ⌂  

╩ ∫√ ≢№

╡⁸ ⌂≥⅜

⇔ ™ ⅜  

⌐⅝╣⅜ה ⁸ ⇔

√ │

⇔⁸ ╩ ∆╢ 

ה ╩ ╗↓≤≢

⅜ ╕╢ ╩

⌐ ⇔⁸

∆╢ 

ה ⌐╟

╢ ⌐

∆╢  

◖fi◒ꜞ⁸╠⅜♩כ ↄ

∏⁸ ⁸

⁸ ⅜ ⌂

⁸  

╛ ה ⌂

≥≤⅜╣⅝⅜ ⇔

√  
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⌐⁸₈ ♩ꜝⱨ ₉⌐ ™ ∆╢ ⌐≈™≡ ⌐ ↕╣

≡™╢ │⁸ ⌐⅔™≡ 99 ♩fi⁸ ⌐⅔™≡ 7 ♩fi≤↕╣≡™╕∆⁹

∕─ ─℮∟⁸ ⌐ ∆╢ ≤ ⌐ ∆╢ ╩ ⇔ 4- 7⌐ ⇔╕∆⁹ 

 

4- 7 ⌐⅔↑╢ ┘ ─  

 

ᵑ

 

t  

 

  

ᵔ  

t  

ᵑ ᵓ 

 

ha  

 

ᵒ  

%  

 

ᵓ  

t  

471 ♩fi×ᵒ 

  99 1,573 18.2 85.722 13.278 

   7    71  0.8  3.768  3.232 

 106 1,644 19.0 89.490 16. 510 

) 1 .  ᵒ │⁸ ─ ⌐ ╘╢  

2. ᵓ ⌐№╢ 471 ♩fi│⁸ ─ ─  

⌐ ∆╢  

 

─ ╩ 4- 8─ ─ ⌐ ≠™≡ ⇔⁸ 4- 9⌐

⇔╕∆⁹ 

 

4- 8 ─  

   
 

⅜╠ 

 

ↄ∏ 
 

─  18% 18% 52% 6.6% 5.4% 

─ 1- 11- 1- 1₈ ─ ─ ₉  

 

4- 9 ⌐⅔↑╢ ─                   t  

 
  

 

 
  

   
 

⅜╠ 

 

ↄ∏ 
  

 132, 780 23, 900 23, 900 69, 050 8, 760 7,170 132, 780 857, 220 

  32,320  5,820  5,820 16,800 2,130 1,750  32,320  37,680 

 165, 100 29, 720 29, 720 85, 850 10, 890 8, 920 165, 100 894, 900 

⌐ ∆╢  

 

⌐⅔™≡⁸ ⅜╣⅝ ⌐≈™≡│ ⅜ ≢ ∆╢ ⌐ ⌡ ⇔

ↄ⌂╡╕∆⅜⁸ ⁸Ⱬ♪꜡ ⌐≈™≡│ ─℮∟ ≢

∆═⅝ ╩ ╗↓≤⅜ ≢№╢↓≤⅛╠⁸ ∆╢ ⌂ ─ ⌐⅔™≡│⁸

─╖╩ ≤∆╢↓≤≤⇔╕∆⁹ 
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ᵒ ⌐ ™ ∆╢ ─  

⌐ ↕╣╢ ⅛╠ ∆╢ ↔╖─ ─ ╩ ™╕∆⁹ 4- 10 ⌐

∆ ⌐ 4- 11⌐ ∆ 1 ↔╖ ╩ ∂≡ ⇔√ ╩⁸ 4- 12

⌐ ⇔╕∆⁹ 

 

4- 10 ⌐⅔↑╢ ┘ ─  

 
 

( 25 )  

  

 1 י1ִ    1 י1ִ   

 143,489 27,357 7,534 2,300 96.0 42.0 5.3 

   6,533  2,405   507   177 90.5 42.0 0 

 150,022 29,762 8,041 2,477    

⌐ ∆╢  

 

4- 11 ↔╖─ 1 25           g/  

 ↔╖ ↔╖ ↔╖  

 408 7 186   601 

 398 0 174   572 

⌐ ∆╢  

 

4- 12 ⌐⅔↑╢ ⅛╠ ∆╢ ↔╖─         t/  

 

↔╖ ↔╖ ↔╖  

 

 

1

 

י1ִ

 

 

 

1

 

י1ִ

 

 

 

1

 

י1ִ

 

 

 

1

 

י1ִ

 

 11.2 3.1 0.9 0.2 0.1 0 5.1 1.4 0.4  16.5 4.6 1.3 

  1.0 0.2 0.1 0 0 0 0.4 0.1 0  1.4 0.3 0.1 

 12.2 3.3 1.0 0.2 0.1 0 5.5 1.5 0.4  17.9 4.9 1.4 

⌐ ∆╢  

 

⌐⁸⇔ ─ ┘ ♩▬꜠─ ─ ╩ ™╕∆⁹ 4- 10≤ 4- 13─

╩ ⌐⁸ 4- 14 ─ ⌐ ∫≡⁸ 4- 15─≤⅔╡ ⇔╕⇔√⁹ 

 

4- 13 ─ 25  

 
 

 

 

⇔  

 

⇔  

kL  

⇔  

L/  

 132,765 8,982 8,423 2.6 

  6,529     4     2 1.4 

⌐ ∆╢  
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4- 14 ⇔ ┘ ♩▬꜠ ─  

ủ⇔ ┘Ɽꜝⱷכ♃כ 

 ⁸Ɽꜝⱷכ♃כ  

⇔  
⌐⅔↑╢⇔ 1  

( ♩▬꜠ ⇔ )× 1  

♩▬꜠  ⌐╟╢ ♩▬꜠  

⌐╟╢ 
♩▬꜠  

{ ×( )} × ×(1 2) 

 
⇔  

⇔ ×(⇔ )  

⁸ ⁸ 
⇔  

25  

⁸  4- 10─≤⅔╡ 

1  
25  

ќ⇔ ⇔  

ủ ♩▬꜠─ ┘Ɽꜝⱷכ♃כ 

 ⁸Ɽꜝⱷכ♃כ  

♩▬꜠  ♩▬꜠ ♩▬꜠  

♩▬꜠  ♩▬꜠─ ⇔ ─ 1  

♩▬꜠─  400L≤∆╢ 

 3  

─ 1- 11- 1- 2₈ ↔╖─ ⁸⇔ ─ ₉  

 

4- 15 ⇔ ┘ ♩▬꜠ ─  

ủ⇔ ─  

 
⌐⅔↑╢⇔  

 

⌐⅔↑╢⇔ L/  

 
 1 י1ִ    1 י1ִ   

 86, 204 42, 461 14, 600 224,130 110,399 37,960 

  4, 275 1,776    181   5,985   2,486    253 

 90,479 44,237 14,781 230,115 112,885 38,213 

ủ ♩▬꜠─ ─  

 
♩▬꜠  

 

♩▬꜠  

 
 1 י1ִ    1 י1ִ   

 78, 934 33, 951 5, 762 1,540 663 113 

  4,272  1,772   177    45  19   2 

 83,206 35,723 5,939 1,585 682 115 

⌐ ∆╢  
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ᵓ ⌐ ∆╢  

⌐⅔™≡ ⅜ ↕╣╢ ⌐≈™≡⁸ ⁸ ⁸

⁸ ⁸ ה ─ ≢ ⇔╕∆⁹ 

 

4- 16 ⅜ ↕╣╢ ─  

  ─   

 

 

⌐ ∆╢ ⌐

⇔≡⁸ꜞ ◘▬◒ꜟ─ ⌐╟╢

─ ⅜  

⁸

⅜ ⌂

 

ↄ∏⁸ ⁸ ⁸

ⱪꜝ☻♅♇◒  

 

─ ─ ה ─

√╘─ ⌂ ⅜  

ה ⌐

╟╡

⌂  

⁸Ⱬ♪꜡  

 

─ ─ ה ─

√╘─ ⌂ ⅜  

⌐╟╡

◘▬☼ ⅜

⌂  

⁸

 

 

⌐╟╡ ╛

─ ⅜ ⇔⁸ ╛

⌐╟╢ ─ ⅜ ↕

╣╢√╘⁸ ─ ⅜  

⁸

─ ≤⌂╡⁸

⌂ ⅜

╘╠╣╢  

⁸ ה

⁸  

ה  

⌐⅔↑╢ ╛

─ ⌐ ╩ ╓∆⅔∕

╣⅜№╡⁸ ─ ⅜  

ה

⅜ ╕╣╢

 

⁸ ⁸PCB⁸

⁸▪☻ⱬ☻♩⁸●☻

Ⱳfiⱬ⁸ ⁸☻ⱪ꜠

כ ⁸ ⁸ ⁸

 

 

⌂ ⅜ ≤⌂╢ │⁸

─ ╩ ╢√

╘⁸ ⌂ ─ ⅜

 

⁸

≢─

⅜ ⌂  

⁸

⁸ ⁸

⁸ ⁸

 

∕─

─  

∟ ─ ⌐ ∆╢ ⁸

ה ⇔─ ⅜  

⁸ ─

⌂ ⌐

╟╢ 

⁸ ⁸PC⁸

♦☺◌ⱷ⁸ ™ ─  

 

⌐⅔™≡│⁸ ╩ ⌐ ╩ ≤⇔√ ◖fiⱦ♫כ♩⅜ ↕╣⁸

ⱪꜝfi♩╛ ╛ ⁸ ─ ⁸ ⅜ ⇔≡™╕∆⁹↓╣╠─ │⁸

─ ⁸ ─ ╩ ∫≡⅔╡⁸ ⁸●☻ ─ ה ה ╙№╡

╕∆⁹↓─ │⁸ ⁸ ┘ ─ ⌐ ⇔≡⅔╡⁸JR ⁸

 2 ⌐╟∫≡ ≤ ↕╣≡│™╕∆⅜⁸ │ ⌐ ⇔≡™╕∆⁹ 

─ │⁸ ה ─№╢ ≤⇔≡⁸₈ ⌂

⅜ ⌂╙─₉─└≤≈≢№╡⁸↓╣╠⅜ ⌐╟╡ ⇔⁸ ⌂ ┘ ⅜ ↕╣

⌂™ ⁸ ╛ ┼─ ╛ ─ ≤⌂╢⅔∕╣⅜№╡╕∆⁹ ╩ ⌐

℮ ≤⇔≡│⁸ ₈PRTR ₉≤™℮ ─

⅜№╡⁸∕─ ╩ 4- 5 ⌐ ⇔╕∆⁹√∞⇔⁸PRTR ≢─ │ ה ─♦
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 ●☻  

20(17)   

22   
 

 (  )│ ─  

⁸╠⅛≥↓╢№≢♃כ ─ ⁸ ⁸ ≢─ ⁸ │ ≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                               

4- 5 ⌐⅔↑╢ PRTR ─  

₈PRTR▬fiⱨ◊ⱷכ◦ꜛfi ₉PRTR♦כ♃ ◦☻♥ⱶ  

 

⌐ ∆╢ ⌐≈™≡│⁸∕─ ╛ ⅛╠

╩ ╗ ⌐ ∆╢╙── ⅜ ⅝™≤ ⅎ╠╣╕∆⁹↓╣╠│ ⌐⅔™≡╙

≤ ⌐⁸ ⌐ ─ ⌐⅔™≡ ∆╢↓≤≤⌂╡╕∆⁹⌂⅔⁸ ⌐⅔™

≡│⁸ 4- 6⌐ ∆ ─ ─ ⌐ ∫≡ ∆╢↓≤≤⌂∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4- 6 ⌐⅔↑╢ ⌐ ∆╢ ─  


