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≤  

₈ ₉≤™℮⁹ │⁸ 23 ⌐ ⇔√ ⌐╟╡⁸ ─

⅜ ⇔√↓≤≢⁸∕─ ⌐ ╠╣╕⇔√⁹ ≢│⁸ 10 ⌐ 19 ⁸

⌐ ⅜ ⇔⁸ ⌂ ⅜ ∂╕⇔√⁹ │⁸ 18 ⌐₈ ה

⌐ ╢ ─ ⌐ ∆╢ 16  27 ₉ ⌐⅔↑╢

⌐ ↕╣≡⅔╡⁸ ╙ ╛ ⁸ ⌐╟╡⁸ ─ ⅜ ↕╣

╢↓≤⅛╠⁸ ╩ ⅛≈ ⌐ ∆╢ ─ ⅜ ≤⌂╡╕∆⁹ 

│⁸ ⌐╟╢ ─ ⁸ ⌐╟╢ ╩ ∆╢√╘─ ─

ⅎ ⁸ ⌐ ∆╢ ╩ ⅛≈ ה ⌐ ∆╢√╘─ ⁸ ה

⁸ ╩ ∆╢ ─ ╩╕≤╘√╙─≤⇔≡⁸₈

⁸ 26 30 ₈ ₉≤™℮⁹₉╩ ⇔╕⇔√⁹╕√⁸ 27

⌐│⁸ ⌐ ╢ ╛ ⌐ ≠⅝⁸₈ ─ ┘ ⌐ ∆╢ 45

137 ₈ ₉≤™℮⁹₉ ┘ 36 223 ⅜

↕╣╕⇔√⁹ ╩ ↑⁸ ╛ ⌐ ≠ↄ₈ ─ ∕─ ∕─

⌂ ⌐ ∆╢ ─ ⅛≈ ⌂ ╩ ╢√╘─ ⌂ 28

₉⌐⅔™≡⁸ │ ╩ ∆╢↓≤ ⅜ ↕╣╕⇔√⁹ ⅎ≡⁸

⌐│⁸ ⅜ ↕╣⁸ ה ─ ≤

⌂ ה ─ ─√╘⁸2030 ╕≢⌐ ─ ─ ╩ 100

≤∆╢ ⅜ ╘╠╣╕⇔√⁹ 

≢│⁸ ⌐ ⅛≈ ⌂ ⌐ ⅎ⁸ ─ ─

┘ ─ ╩ ╢↓≤╩ ≤⇔≡₈ ₈ ₉≤™℮⁹₉

╩ ⇔≡™╕∆⁹ 

│⁸ ⁸ ﬞ ⁸ ≤ ₈ ₉≤™℮⁹ ╩ ⇔⁸

─ ⌐ ╘≡™╕∆⁹ 30 ⌐│⁸ ┘ ⌐⅔™≡⁸₈

┘ 30 ₉ ₈ ₉≤™℮⁹

╩ ⇔⁸ ┘ ⅜ ⌐ ⌂ ─ ─√╘─ ─

⁸ ─ ≤⌂╢ ╩ ⇔≡™╕∆⁹ 

╕√⁸ ≢│⁸ ⌐ ⇔√₈ ₉ ₈ ₉≤™℮⁹ ⌐

⅔™≡⁸₈ ─ ─ ≤ ┼─ ─ ₉╩ ≤⇔√₈ ∆╢ ╕∟≠ↄ╡₉

╩ →⁸ ⁸ ⁸ ה ⌐ ∆╢ ╩ ╘⁸ ─ ╛

⌐≈™≡─ ╙ ╘≡™╕∆⅜⁸ ⌐ ⌂ ╩ ℮√╘⌐│⁸ ─ ⌐ ≠

⅝⁸≥─╟℮⌐ ⌐ ∆╢⅛╩ ⌐ ╘√ ⅜ ≢∆⁹ 

↓─╟℮⌂ ⅛╠⁸ ⁸ ⌂ ╛ ⅜ ⇔√ ⁸ ⌐ ∆╢↓≤⅜

↕╣╢ ─ ≈ ⌂ ╩ ╢↓≤⌐╟╡⁸ ─ ╩ ⇔⁸ ╩

⇔≈≈⁸ ⌐ ╩ ∆╢↓≤╩ ≤⇔≡⁸₈ ₈

₉≤™℮⁹₉╩ ⇔╕∆⁹  



 

2 

─ ↑ 
 

│⁸₈ ₉╩ ╕ⅎ⁸₈ ₉⁸₈ ₉ ≤─ ╩ ╡≈≈⁸ ⌐

∆╢ ⌂ ⅎ ╛ ╩ ∆╙─≢∆⁹ ⌐│⁸ ⌐ ≠⅝ ─

╩ ╛⅛⌐ ⇔⁸₈ ₉ ₈ ₉≤™℮⁹ ╩ ⇔⁸ ─

╩ ™╕∆⁹ ─ ↑╩  1- 1⌐ ⇔╕∆⁹ 

 
 

β ─₈₃₃₉⌐│⁸ ⌐ ⅜ ╘╢ ⅜ ╢⁹ 
⁸ 30 ╩  

 1- 1 ─ ↑  

─√╘─  
⅛╠⁸ ≢─ ה ╩  

Ⱪ꜡♇◒ 

⌐⅔↑╢ 
 

─ ⅜ ↕╣╢ ╩ 

╗ Ⱪ꜡♇◒↔≤⌐ ⁹ 
 

  

  

  

  

  

 

  

─ ⁸
─

⅛╠╙ ╩
⁹ 

 
֘ ֙ 

 

≢│  

 
≢│  

 

 

 

 

 
 

⌂  

  

ₒ ─ ₓ 

ה ⅜ ⌐

ⅎ≡ ∆╢
─ ⌐

╢ ─

╩ ⁹ 

ה ╩ ⇔≡
™⌂™

⅜⁸ ⌐
─ ≤

∆╢╙─≤⇔≡╙

⁹ 

ᵑ ⅜ ⅎ╢═⅝
─  

 
ᵒ Ⱪ꜡♇◒⌐⅔↑╢

─  
⌐ ⌐≈™≡  

 
ᵓ ⌐ ⅜  
∆╢ ─└⌂  

─ⱴ☻♃כ 
ⱪꜝfi 

⌐⅔↑╢
  

 

 

⌐ ╩ ╢⁹  

₃₃ ⌐⅔↑╢ 
 

 

 
 

₃₃ ⌐⅔↑╢ 
 

 

 
 

₃₃ ⌐⅔↑╢ 
 

 

┘  

  

  

  

⌐ ╩ ╢⁹   

  

 

 

 

⌐ ╩ ╢⁹  



 

3 

 

1.  ─  

 

⌂ ⌐╟╢ ─ ╩  1- 1⌐ ⇔╕∆⁹ 

 

 1- 1 ⌂ ⌐╟╢ ─  

     

35  ♅ꜞ   

  

 

   

 

 30  

 ﬞ  

  

53   
  

 

    

    

 

  

  ╣ 

 

 

225  

15  

ﬞ  

3,086,995 

15    

    

    

 

 

18   

64  

197  

43  

  

22   ♅ꜞ   

  

  

   

  

 

ﬞ  

2,500  

  

23  
  

 

21  

37  

    

 

   

  

  

  

221  

362  

1,231  

1,562  

192  

91  

8,771,000  
β 

β ─ │  24 13 ─╙─  
[ ╟╡ ]   

 

 

⌂ ⌐╟╢ ─ ╩  1- 2⁸ ⌐ ⇔√ 19 ⌐╟╢ ─

─ ╩  1- 2⌐ ⇔╕∆⁹ 

 

 1- 2 ⌂ ⌐╟╢ ─  

 №╠╕⇔ 

 22  

 

◌☻ꜞfi  

ה ⅛╠ ⌐ ╢ ™ ≤ ─ ╩ ↑⁸ ⅛╠

⌐ ⅜ ╡ ™√↓≤⌐╟╢ ⁹ 

16ה ⌐│⁸ ─ ⅜ ⇔⁸ ─╒╓ ⅛╠ ⁸

⁸ ⌐╕≢ ⅜ ⅜∫√⁹  

23  

 

▪▬○fi  

ה ⌐ ─ ≤▪▬○fi ⌐ ∫√ ─ ⌐╟╡⁸

⅜ ≢ ⇔≡ ⇔™ ╩ ⅝ ↓⇔√↓≤≢ ⅜ ⇔⁸

╩╙√╠⇔√⁹ 

ה │⁸ ⌐⅔™≡⁸ 109.4 ⁸ │

308.7 ≤ ─ ─ ╩ ╢ ≤⌂∫√⁹ 

ה ─ ─ ⅜ ⇔⁸ ⌐⅔™≡╙ ─ ⅜

⇔√⁹ 

25  

 

 

ה ⌐ ∫≡ ⇔√ ⌂ ⅜⁸ ⌐ ⇔√↓≤⌐

╟╡ 31 ⌐╦√╢ ≤⌂∫√⁹  

ה ⌐╟╡ ⁸ ⁸ ⁸ ⅜ ⇔⁸ ⅝⌂ ╩╙√╠⇔√⁹ 

 



 

4 

 №╠╕⇔ 

54 10  

 

20  

19ה ─ ⌐ ╩ ≤ ─ ⅜ ╖↓╪∞⁹ 

ה │ ≤ ⌂╡⁸ ⁸ ⁸ ⁸ ⌐ ⌐╟╢

⁸ ╛ ─ ⅜ ∂√⁹ 

ה ≢│⁸ⱡꜞ╛◌◐ ─ ⌐ ⅝⌂ ⅜ √⁹  

55 10  

 

15  

ה ≢⁸23 ⁸ ⌐ ⇔⁸₈ ≢ ₉─ ╩ ∫√

≢ ⅛╠ ╩ ⌐ ⅝ ╪∞⁹ 

ה ≤ ⌂╡⁸ ⅜ ─ ╛ ╩ ⅎ≡ ─ ⅜

⇔√⁹  

61  

 

10  

fi♁ꜟה ─ ≢ ⇔⁸ ⌐ ⌐ ⇔√⁹  

ה ─ │⁸ ╩ ⌐⇔≡ 300 ╩ ⅎ⁸ ⌐  

│ 400 ╩ ⅎ√⁹ 

ה ─ │⁸ ⁸ ⁸ ╩ ≤⇔≡⁸ ─ 11 ≢

⇔⁸99 ≢ ∆╢ ─ ⌂ ╩╙√╠⇔√⁹ 

ה │⁸ ≢ 927 ⁸ ≢ 797 ─ 1, 724 ≢⁸

│ 151 ⌐ ╪∞⁹↓╣│⁸ ─ 70 ╩ ╘√⁹  

 

 

 

◒♠כⱱ○ה ⅛╠ ⅝ ⇔√ ∫√ √™ ─ ≤⁸ ─

─ ≢ ─ ⅜ ⌐ ≤⌂╡⁸ ⌂ ⅜ ⇔√↓≤≢

⁸ ╩ ⌐ ⌐ ╩ ℮ ⇔™ ⅜ ╡ ™√⁹ 

ה ─ ⌂ │⁸ ≢ 189 ⁸ 351 ⁸ 115 ⁸

478 ≤⌂∫√⁹ 

ה ─ ╩ ∫√ │⁸ ⁸ ⁸ ⌐⅔↑

╢ ╛ ⌐╟╡⁸ ה ╩ ⌐ ┘ ─ ⁸

⁸ ⁸ 246 ⌐ ┬ ⌂ ╩╙√╠⇔√⁹ 

ה ─ ♄ⱶ≢│⁸ 180 ⌐ ≤™℮♄ⱶ ╩ ⅎ╢ 477

╩ ⇔√√╘⁸♄ⱶ⅜ ╩ ™⁸ ─ ╩ ↕∑√⁹ 

14  

 

 

10ה ⅛╠ 11 ⌐⅛↑≡ ─ ╩ ⇔√ ⌐ ™⁸

≢ ─ ⅜ ⇔⁸ ◌ ≢ ⁸3,400 ⅜ ∆╢ ⁸ ⅝⌂

164.4 ⅜ ∂√⁹ 

ה ≢│ ⌐ ⅜ ⌂⅛∫√⅜⁸ │ ⌡ 200 ─ ⅜№╡⁸ 20

⌐ ─ ≤ ↕╣╢⁹ ⌐ 200 ─ ⅜ ∫√─│⁸ 61

─ 8.5 ≢№╡⁸ ⁸ ≢│ ⌡ 20 ⌐ ─ ≤⌂∫√⁹╕

√⁸ ─ ⁸ ≢│ ╩ ⇔√⁹  

18 10  

 

ה  

ה 16 ┘ 17 ─ ⅛ↄ ∫√ ⅜ ╣ ╖⁸ ─ ⅜ ⌐⌂

╢↓≤≢ ⇔√ ⅜⁸ ⌐ ─ ≢ ⌐ ⇔⌂⅜╠⁸ ⌐

╩ ⇔√⁹ 

ה ⅛╠ ⌐⅛↑≡ ⁸ ╩ ⌐ ≤⌂╡⁸ ─

╛ ⁸ ╣⅜ ⇔√⁹╕√⁸ ⅜ ⌐ ⇔√√╘⁸ ⅛╠

⌐⅛↑≡ ⁸ ≢│ ╛ ⁸ ⌐╟╢ ⅜ ⇔√⁹  

╓╒ה ≢ 100mm ⁸ ⌐ ⁸ ⁸ ≢│ 300mm ╩

⇔⁸ 10mm ─╛╛ ™ ⅜ ⇔√⁹ 

21 10  

 

18  

ה ─ ⌐ ∫≡ ─ ⅜ ⇔⁸ ⅛╠ ↑ ⌐⅛↑≡

⇔™ ≤⌂╡⁸ ╛ ╩ ⌐ ╛ ╩╙√╠⇔√⁹  

ה ─ │⁸ ⁸ ╩│∂╘⁸ 98 ⁸

551 ⁸ 56 ─ ⌐ ╦╣√⁹  

ה ─ ╩ ∫√ │⁸ ⁸ ⁸ ─ ─ ╛

⁸ ⌐╟╡ ⁸ ╩ ⌐ ┘ ─ ⁸

⁸ ⌐ ⌂ ╩╙√╠⇔√⁹  

ה 18 ⌐ ⇔√ ╛ ( ╩ ╗)│ ≢№╡⁸

⇔√ │ 416 ⌐ ╪∞⁹  

 

 

 

 

 



 

5 

 
 №╠╕⇔ 

23  

 

15  

ה │ ≢ 302 ⁸ ≢ 532 ⁸ ≢ 452mm⁸ ≢ 332mm≤⌂╢

⌂ ≤⌂∫√⁹ ≢│⁸ ┘ ─ ⅜ ™

╩ ⇔⁸ ⌐ ⁸ ≢│ ╩ ⇔⁸ ─ ≤⌂∫√⁹ 

ה ╩ ∫√ 15 ─ ⌐╟╡⁸ ⁸

┘ ≢ ╛ ⅜ ⇔⁸ ╛ ╩

⌐⁸ ┘ ─ ⁸ ┘ ⌐ ⌂ ╩╙√╠⇔√⁹  

ה 15 ⌐ ⇔√ ╛ ( ╩ ╗)│⁸ ≢№╡⁸

⇔√ │⁸ 15,610 ⌐ ╪∞⁹ 

27  

 

ה  

10ה ─ ⅛╠ 11 ─ ↑ ⌐⅛↑≡ ⇔√ ⅜ ⇔⁸ ⌐ ⇔™ ⅜

∫√⁹ ≢ ╩ ∆╢ ⌂ ≢⁸ ≢ ≤⌂╢

⅜ ↕╣√⁹  

ה ⱡ ⁸ ﬞ ⁸ ≢│⁸ ─ ╩ ⇔⁸ ﬞ ⁸

⁸ ≢│⁸ ─ 24 ╩ ⇔√⁹ 

ה ╩ ∫√ ─ ⌐╟╡⁸100 496 ≢ ⇔⁸∕─℮∟ ⁸

11 23 ≢ ⇔√↓≤≢⁸ ╩ ⌐ ┘ ─

⁸ ┘ ⌐ ⌂ ╩╙√╠⇔√⁹  

10  

 

19  

12ה ─ ⅛╠ 13 ─ ↑ ⌐⅛↑≡ ⌐ ⌂ ⅜ ∫√⁹ ≢

╩ ∆╢ ⌂ ≤⌂╡⁸ ⅜ ↕╣√⁹  

ה ≢ ─ ╩ ⇔⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ≢ 24 ╩ ⇔√⁹ 

182ה 1,210 ≢ ⇔⁸∕─℮∟ 18 36 ≢ ⇔≡ ⌂ ╩╙

√╠⇔√⁹ ⌐⁸ ⁸ ⁸ ≢│⁸ ─ ⅜ ⇔≡ ⅜

⇔⁸ ─ ─ ⁸ ─ ╩ ⅝ ↓⇔⁸ ⅜ ⇔√⁹  

ה ─ ⌐⅔™≡⁸16 ─℮∟ 11 ≢ ╩

⇔√⁹ ≢│⁸ ╩ ⇔⁸ ─ 20.9 ─ ⅜

⇔√ ⁸33 ≢ ה ⅜ ⇔√⁹ ─ ┘ │⁸

782.13ha≢№∫√⁹ 

ה ─ │⁸ ⁸ ─ ┘ ╣ 198 ⁸ ─

198 ≢№╡⁸ │ 4,987 ⁸ ─ │ ↕╣

√⁹ 

 

15 16  

 

┘  

15ה 16 ⌐⅛↑≡⁸ ─ ╩ ⌐ ™ ≢─ ≤⌂∫√⁹ 

ה ⅛ ≢ ∆╢ ⁸ ─ ⁸ ╛ ⌐╟╡ ─

⌐ ⅜ ⇔⁸ ≢│ 827ha ┘ ⇔√⁹ 

ה ─ │⁸ ⁸ ─ 207 ⁸ ⁸

195 ⁸ ╣ 127 ⁸ ≢№╡⁸ │ 250 ≢№∫

√⁹ 
[ ╟╡ ]  

 

 

 

 

 

 

 

 

 

 

⌐≡ ⌐╟╢ ┼─             ─  

 1- 2 ⌐ ⇔√ 19 ⌐╟╢ ─ ─  



 

6 

2.  ≤∆╢  

≢ ≤∆╢ ╩  1- 3 ⌐ ⇔╕∆⁹⌂⅔⁸ ⌐⅔™≡│⁸ │⁸

⁸ ≤│ ≢ ⇔≡™╕∆⅜⁸ ⌐⅔™≡│⁸ ⌐ ≠⅝⁸ ⌐ ╘╢

↓≤≤⇔╕∆⁹ 

 

 1- 3 ≤∆╢  

≤∆╢   

 
─ ╣⌐ ⅎ⁸↓╣⌐╟╡ ∆╢ ⁸ ⁸ ⁸

╙ ≤∆╢⁹ 

 ⁸ ⁸ ⁸ ⁸ ⁹ 

 

3.  ∆╢  

(1)   

≢ ∆╢ ┘ ╩  1- 4⌐ ⇔╕∆⁹ 

11 )≢│⁸₈ ₉₈

 ( )₉₈☻ꜝⱩ ₉₈ - ₉─ ≈─ ╩ ⇔≡™╕∆⁹

⌐⅔™≡╙⁸ ╩ ⌐ ╩ ℮≤⇔≡™╕∆⁹ 

⇔√⅜∫≡⁸ ≢│⁸ ≢ ∆╢ ≈─ ╩

≤⇔╕∆⁹⌂⅔⁸ ─ ─ ⌂ ⌐⅔™≡│⁸ ≈─ ─℮∟ ⌐ ╙ ⅝

⌂ ⅜ ↕╣≡™╢₈ ₉╩ ≤⇔╕∆⁹ 

 

 1- 4 ≢ ∆╢ ┘  

─

 

 

 

 

 
☻ꜝⱩ  -  

         

 28 170 27 165 29 171 11 82 

╣ 7 41 2 16 15 71 1 12 

 0 0 0 0 0 0 0 0 

 1,187 1,747 0 6 0 5   

 0 0 0 0 0 0 0 0 

 1,222 1,958 29 187 44 247 12 94 

β │⁸ 5 / 12 / 18 ⌐ ⇔√ ─ ⁹ 

[ 11 )╟╡ ]  
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(2)   

≢ ∆╢ ╩  1- 5⌐ ⇔╕∆⁹ 

─ ⱴ♇ⱪ≢│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐≈™≡⁸

⌐ ─ ⅜ ⇔⁸ ⅜ ⇔√ ⌐╟╢ ⅜ ↕╣≡™╕∆⅜⁸

─ ⅜⌂↕╣≡™╕∑╪⁹ 

⁸ │⁸ 15 ⅛╠ 16 ─ ⌐╟╢ 207 ( ⁸₈

─ ₉≤™℮⁹ ⌐╟╡⁸ ╙ ⌂ ╩ ↑╕⇔√⁹ 

⇔√⅜∫≡⁸ ≢ ∆╢ │⁸₈ ─ ₉₈ ─ ₉₈

⁸ ⁸ ─ ₉₈ ─ ₉⌐ ⅎ⁸₈ ─ ≤ ─

₉╩ ╘╢╙─≤⇔╕∆⁹╕√⁸ ≢│⁸₈ ₉╩ ≤⇔≡™╢√

╘⁸ ≤⇔≡₈ ₉─ ⌐≈™≡╙  1- 5⌐ ⇔╕∆⁹ 

⌂⅔⁸ ─ ─ ⌐ ╢ ⌂ │⁸ ⌐ ─ ╩╙√╠⇔√

₈ ─ ₉─ ⌐ ≠⅝⁸₈ ─ ≤ ─ ₉╩ ⇔≡

℮↓≤≤⇔╕∆⁹⌂⅔⁸₈ ─ ₉₈ ─ ₉₈ ⁸ ⁸

─ ₉₈ ─ ₉⌐≈™≡│⁸ ─ ⅜⌂↕╣√ ⌐⁸

⌐ ≠⅝ ╩ ™╕∆⁹ 

 

 1- 5 ≢ ∆╢ ┘  

 ─  

 ─ ≤

─  

₆ ₇ 

 

 
─  ─  ─  ─  

 3 0 

⌂⇔ ⌂⇔ ⌂⇔ ⌂⇔ 
 204 198 

 71 104 

 117 82 

[ ⱴ♇ⱪ ⁸ 4 7 15 16ה ─ ⌐╟╢ 4  

9 30  18 ⁸ 19 ⌐ ╢ ─ ⌐≈™≡ ╟╡ ]   
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4.  ⌐ ∆╢  

⌐│⁸ᵑ ⌐╟∫≡ ∆╢ ≤⁸ᵒ ↔╖╛ ↔╖⁸⇔ ≤™∫√ ─

⌐ ∫≡ ∆╢ ╩∕╣∙╣ ∆╢ ⅜№╡╕∆⁹ 

⌐ ∆╢ ╩  1- 6⁸ ⌐╟∫≡ ∆╢ ─ ╩  1- 7⁸ ╛

─ ⌐ ℮ ─ ╩  1- 8⌐ ⇔╕∆⁹⌂⅔⁸  1- 7│ ─ ─ ≢№╡⁸

⌐│ ≢ ∆╢ ⅜ ↄ╖╠╣╕∆⁹ 

 

 1- 6 ⌐ ∆╢  

   

⌐╟∫≡ 

∆╢  

/  
⁸ ⁸ⱪꜝ☻♅♇◒ ⅜ ⇔√ ⁸ 

ↄ∏ 

ↄ∏ ה╡│ה ─  

ה  
⅛╠ ↕╣╢ ה ≢№╡⁸ ╩ ↑

≢⅝⌂ↄ⌂∫√╙─ 

/  

∆╢↓≤⅜≢⅝⌂™ ⅛⌂◖fi◒ꜞכ♩╛ ↄ∏⁸

ⱪꜝ☻♅♇◒⁸●ꜝ☻⁸ ╣⌐╟╡ ⇔√

⅜ ⇔⁸ ⌡ ─  

◖fi◒ꜞכ♩⅜╠  
◖fi◒ꜞכ♩ ╛◖fi◒ꜞכ♩Ⱪ꜡♇◒⁸▪☻ⱨ□ꜟ♩

ↄ∏  

ↄ∏ ╛ ⁸▪ꜟⱵ  

 

⅛╠ ↕╣╢ ♥꜠ⱦ⁸ ה

⁸◄▪◖fi⁸ ה ≢⁸ ⌐╟╡

╩ ↑ ≢⅝⌂ↄ⌂∫√╙─ 

/∕─  

⅛╠ ↕╣╢ ─ ─

≢⁸ ⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫√

╙─ 

 
⅛╠ ↕╣╢ ╛ ⅛╠

∆╢ ┘  

/  

⁸PCBⱳꜞ ⱦⱨ▼♬ꜟ ⁸

⁸ ⁸ⱨ꜡fi CCA(◒꜡ⱶה

fi꜠♅◄꜡꜡◒ꜝ♩♥ה ─ ⁸

⁸ ─ ⁹ ⱤⱠꜟ╛ ⁸

⁸Ⱳfiⱬ ─  

 
⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫√ ⁸

⁸  

∕─ ⁸ ⅜ 

⌂  

Ⱨ▪ⱡ⁸ⱴ♇♩꜠☻ ─ ─ ≢│ ⅜

⌂╙─ ꜠fi♩◕fi╛ ─ ╩

╗ ⁸ ↓℮Ⱳכ♪  

╛

─ ⌐ ℮ 

 

↔╖ ⅛╠ ↕╣╢ ↔╖ 

↔╖ ⅛╠ ↕╣╢↔╖ 

⇔  
♩▬꜠ ⅛╠─ↄ╖ ╡⇔ ⁸ ⌐ ∫≡ ⌐

⇔√  

⁸ 30 ╩  
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 1- 7 ⌐╟∫≡ ∆╢ ─  

/  

 

ↄ∏ 

 

ה  

 

/  

 

◖fi◒ꜞכ♩⅜╠  

 

ↄ∏ 

 

 

 

/ ∕─  

 

 

 

/  

 

 

 

∕─ ⁸ ⅜ ⌂  

 

 ⱨ◊♩♅ꜗfiⱠꜟ⁸ ⌐╟╡ ⇔√  

ה ה ⌐⅔↑╢ ─ ─ ⁸ 26  

 
 

 1- 8 ╛ ─ ⌐ ℮ ─  

↔╖ ↔╖ ⇔  

   
⌐⅔↑╢♩▬꜠─ ה ●▬♪ꜝ▬fi ⁸ 28 ┘ 

☻כⱬ♃כ♦ ☿fi♃כ ╩ ⌐  
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5.  ─  

⌐│⁸ ─ ⁸ ⌐╟╢ ─ ╛⁸ ⌐⅔↑╢⇔ ─

─ ⁸ ╛ ─ ⌐╟╢ ─ ⅜ ↕╣╕∆⁹⇔√⅜∫

≡⁸ │⁸ ⌐⅔↑╢↔╖ ┘⇔ ─ ╩ ⌐ ⇔⁸ ─ ⌐ ╩ ⇔

╕∆⁹ 

─ ─ ╩  1- 9⌐ ⇔╕∆⁹ 

 

 1- 9 ─ ─  

ₒ ₓ ⅛≈ ─ ⌂™  

╩ ╘≤∆╢ ─ ⅜ ∆╢↓≤⅛╠⁸ ⌂ ⁸ ⅛≈ ─≢

⅝╢∞↑ ⌂™ ─ ⌐ ╘╕∆⁹∕─ │⁸ ⌐⅔↑╢ ⌂ ⌐≈™≡⁸

⅛╠ ╩ ↑╕∆⁹ 

ₒ ₓ ⌐╟╢ ┘ ─  

⌐ √∫≡│⁸ ⌂ ╩ ℮↓≤⌐╟╡⁸ ⌂ ╡ꜞ◘▬◒ꜟ⌐ ╘⁸ ה

╩ ⌐ ╣≈≈ ⌐ ™╕∆⁹╕√⁸ ─ ┘ ⁸ ─ ─√

╘⁸ ⌂ ╩ ∂╕∆⁹  

ₒ ₓ ⌐ ∆╢ ─  

─ ┘ ─ ╩ ∆╢√╘⁸ ─ ⁸ ⁸ ┼─ ⁸ ⸗♬

♃ꜞfi◓ ─ ╩ ™╕∆⁹ 

ₒ ₓ ⌐ ↑√ ─  

⅛╠ ─ ┘ ─Ɫכ♪ ─ ⌐ ⅎ⁸ ⌐ ∆╢↔╖─ ╛

┼─ ⌐ ╢ ─♁ⱨ♩ ─ ╩ ™⁸ ─ ┘ ⌐ ∆╢ ╩

⌂ ╡ ⇔⁸ ╛⅛⌐ ≢⅝╢╟℮ ⅎ╕∆⁹ 
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6.  ─  

⌐ ╢ ─ │⁸ ─≤⅔╡≤⇔╕∆⁹ 

 

─  

│ ⌐ ↕╣⁸ ─ ─ ⌐╟╡⁸ ⌐∕─

⅜№╡╕∆⁹⇔√⅜∫≡⁸ ⌐╟╡ ⇔√ │⁸ ⅜ ≤⌂∫≡⁸ ⅛≈ ה

⌐ ╩ ⇔⁸ ─ ─ ┘ ─ ╩ ╡╕∆⁹ ⌐ ∂≡⁸

⁸ ┘ ≤ ⇔√ ╩ ™╕∆⁹╕√⁸ ⌐ ∆╢

╩ ┘ ⌐ ⇔╕∆⁹ 

⅜ ⇔≡™⌂™ │⁸ ┘ ⅛╠─ ⌐ ∂≡⁸ ┘ ─

╛ ─ ╩ ™╕∆⁹ 

╟╡⁸ ─ ⌐≈™≡ ≤ ⇔⁸ ╩ ∆╢≤≤╙⌐⁸

⌐ ╢ ╩ ∂≡ ╩ ╡╕∆⁹╕√⁸ ⌐ ─ ╛ ⌐≈™≡

⌐ ה ╩ ™╕∆⁹ 

 

─  

│⁸ ⅜ ⇔√ ⁸ ─ ⌐╟╡⁸ ╩ ⅛≈

⌐ ≢⅝╢╟℮ ⁸ ╩ ™╕∆⁹ ⌐ ⇔√ ⌐

╢ ┘ ⌐ ∆╢ ⌐ ≠⅝⁸ ─ ╛ ≤ ┼

⌐ ∆╢ ╩ ⇔⁸ ─ ⌐ ∆╢ ┼ ╩ ™╕∆⁹╕√⁸

─ ╩ ™╕∆⁹ 

─ ⅜ ╦╣╢ ─ ⅜ ⇔⁸ ⅜ ⌐ 252 ─ 14─

⌐ ≠ↄ ─ ╩ ∫√ │⁸ ⅜ ≤⌂∫≡ ─ ╩ ™╕∆⁹ 

╕√⁸ ⌐ ⅎ≡ ╟╡⁸ ╛ ≤─ ⌂ ─ ╩ ╡╕∆⁹ 

 

─  

┘ ≤ ─ ╩ ⇔≡™╢ ┘ ה │⁸

⌐ ∂≡ ╛⅛⌐ ⌐ ⇔╕∆⁹ 

⌐ ╩ ∆╢ ⌐ ∆╢ ⇔√ ─ ⌐ ℮ ╛

⌐ ⇔√ ╛ ⌐≈™≡│⁸ ≤⇔≡ ─ ≢ ╩ ™⁸ ⌂ ╡ꜞ◘▬

◒ꜟ⌐ ╘╕∆⁹╕√⁸ ╛ ╩ ╗ ╩ ∆╢ ─№╢ │⁸↓╣

╠─ ⌐ ⌐ ╘⁸ ─ ┘ ⁸ ─ ╩ ℮╙─≤⇔╕∆⁹ 

 

─  

⌐ ╟╡ ∆╢ ╛ ⌐ꜟכꜟ─ ™⁸ ╩ ┼ ⌐ ⇔⁸

⅛≈ ⌂ ⌐ ⇔╕∆⁹╕√⁸ ─ ⅝╛ ⁸ ↔╖ ≤ ⌂

ↄ ⇔√↔╖ ─ ┼─ │ ™╕∑╪⁹ 

∕─ ⁸ ╟╡ ─ ╛ ─ ╩ ⇔⁸ ─ ┘

─ ╩ ╡╕∆⁹╕√⁸ ╟╡ ─ ╛ ⱷ♦▫▪ ≢ ╡ →╠╣╢ ⁸

⌐ ╩╙∟⁸ ⇔╕∆⁹ 

  



 

12 

7.  ─  

─ │⁸₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ה ₉─

⌐ ↑╠╣╕∆⁹ 

─ ╩  1- 10⌐ ⇔╕∆⁹ 

⌐│⁸ ─ ╩ ⅝ↄ ╢ ⅜ ⌐ ⇔⁸∕─ ⌂ ┼─

⌐ ₁⌂ ⅜ ⇔╛∆™√╘⁸ ⅛╠ ╕≢─ ─ ⅜ ─

ה ⌐ ≢∆⁹ 

 

 1- 10 ─ ≤  

 ─  ─  

 

 

 
⅜ ↕╣╢ ⁸ ─

⁸ ─ ╩ ℮  
 

 

 
⅜ ∆╢ ⌐ ⌂ ⅜

⌂ ╩ ∆╢  
 

 

 

╛ ─ ╣⅜ ∆╢ ─ ⌂

⌐ ↑√ ╩ ℮  
◌  

ה  
⅜ ∆╢ ─

⅜ ╖⁸ ─ ⌂ ─  
 

β ─ │⁸ ◒ꜝ☻─ ─ ╩ ⇔√╙─≢№╡⁸ ╛ ⌐╟∫≡ ⌂╢⁹ 

⁸ 30 ╩ ⌐  

 

8.  ─  

─ │⁸ ─ ╛ ─ ╩ ╕ⅎ≈≈⁸ ⌂ ╡ ─ ╩ ∆

↓≤≤⇔⁸ ⌐ ⌂ ╩ ⇔╕∆⁹ 

─ ⌐ √∫≡│⁸  1- 11⌐ ∆ ─ ⌐⅔↑╢ ╩ ⌐⇔╕∆⁹ 

 

 1- 11 ─ ⌐⅔↑╢  

      

  

ה   23  
3,100  

( + )  
 

 

 

 

 28   28  303   

 

 26 8   26  52  1.5  

 28   28  148   

 
27 9  

ה  
 29    

 25 26   25 10  23   

 28   28  32   

 

ה   23  6 4   

19   10  4, 987   

4 7    250  0.5  
 ₒ 14- 5ₓ ⁸ 31 ⁸ ─ ─  

24 21 ⁸ 4 7 15 16ה ─ ⌐╟╢ 4 9 30  18  

╩ ⌐   
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9.  ─ ╣ 

─ ╣╩  1- 3⌐ ⇔╕∆⁹ 

│⁸ ≢ ⇔√ ≢ ┼ ⇔⁸ ≢ ⇔≡ ה ⇔╕∆⁹↓

╣╠─ │⁸ ╛ ⌐ ∂≡ ⁸ ⁸ ─ ╩ ™⁸ ⁸

╩ ™╕∆⁹ 

─ ⌐⅔™≡ ≢ ⇔⅝╣∏⁸ ≢─ ╛ ☻Ɑכ☻⅜

⌂ │⁸ ≤ ─℮ⅎ⁸ ╩ ⇔≡⁸ ⌐ ∂≡ ⁸ ⁸ ─

╩ ℮ ╩ ⇔╕∆⁹ 

 

 

 [ ╩ ⌐ ]  

 1- 3 ─ ╣ 

  

⅜ ⇔√ ⅜ ה ™   

─

⌐ ⇔√↔╖ 

 

↔╖ 

⇔  

ủ ↔╖ 
↔╖  
⅛╠ ↕╣

↔╖╩ ⇔≡™╢  

 
⅛╠ ↕╣

⇔≡™√

 

 

ủ  

ủ⇔  

ủ ה  

ủ  

 
ủ ↑↔╖ 

 
 

╩

⁸ ה ⇔≡⅔

ↄ √⌐ ⇔√

 

 
⅛╠ ↕╣

⇔≡™√

 
ủ /

 

ủ /

 

ủ ↄ∏ 

ủ◖fi◒ꜞכ♩⅜

╠  

ủ ↄ∏ 

ủ  

ủ  

ủ   

 
 

≢

⅜ ╡⌂™ ⌐⁸

─ ⁸

╩ √⌐ ⇔

╩ ℮  
 

 

 
ủ  

ủ   

⅜ ╠  ™  

β │ ⁸♩כꜟ─ │  ⁹♩כꜟ╢↑⅔⌐
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 ─√╘─  

 

ה  

1.  

│⁸ ≢ ─ ⅜ ↕╣╢⁸∕─ ⅜ ╕√│ ⅜ ∆╢⅔∕╣

⅜№╢ ─ ⌐⅔™≡⁸ ⅜ ≤ ╘√ │⁸  2- 1⅛╠⌂╢ ╩ ⇔⁸

╩ ╡╕∆⁹ │⁸ ─℮∟⁸ ⅛╠⌂╢₈ ₉⅜ ≤

⌂╡⁸ ⁸ ⁸ ┘ ≤ ⇔≡⁸ ∆╢ ╩ ⇔╕∆⁹ 

─ ─ ╩  2- 1⁸ ─ ─℮∟ ⌐ ∆╢ ─

╩  2- 1⌐ ⇔╕∆⁹ 

 

 
[ ╩ ⌐ ]  

 2- 1 ─ ─   

ה

ה ה Ⱪ꜡♇◒─

─
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 2- 1 ─ ⌐ ∆╢ ╩  

        

  

≤─ ⌐ ∆╢↓≤ 

─ ╡╕≤╘ ┘ ⌐ ∆╢↓≤  

─ ┘ ⌐ ∆╢↓≤  

⌐ ⌂ ┘ ─ ⌐ ∆╢↓≤ 

─ ┘ ⌐ ∆╢↓≤ 

⌐ ≠ↄ ≤─ ⌐ ∆╢↓≤  

─ ⌐ ∆╢↓≤  

┘ ─ ⌐ ∆╢↓≤  

─ ⌐ ∆╢↓≤  

10 ⌐ ∆╢↓≤  

11 ⇔ Ι∂╪ ┘ ⌐ ∆╢↓≤  

12 ⌐ ∆╢↓≤ 

13 ─ ─ ┘ ⌐ ∆╢↓≤  

14 ─ ┘ ⌐ ∆╢↓≤  

15 ≤─ ⌐ ∆╢↓≤  

16 ∕─ ⌐ ∆╢↓≤ 

   

ה ⌐ ∆╢ ה ⌐ ∆╢↓≤  

─ ⌐ ∆╢↓≤  

┘ ≤─ ⌐ ∆╢↓≤ 

  ⌐ ∆╢↓≤  

   ─ ⌐ ∆╢↓≤  

  
┘ ─ ⌐ ∆╢↓≤  

Ⱳꜝfi♥▫▪ ┘ ─ ⌐ ∆╢↓≤ 

   

⌐ ∆╢↓≤  

─ ⌐ ∆╢↓≤  

┘ ♩▬꜠─ ⌐ ∆╢↓≤ 

[ ╟╡ ]  

  



 

16 

2.  ⌐ ╢  

─ ⌐ ╢ ╩  2- 2⌐ ⇔╕∆⁹ 

⌐ ™ ─ ⅜ ⇔√ ⁸ ╛ ⌐ ⇔™ ╩

ⅎ╕∆⁹⇔√⅜∫≡⁸ ─ ─ ⌐ ⅎ⁸ ╟╡ ⌐ ╢ ┘

╩ ╘╢≤≤╙⌐⁸ ─ ⌐ ╘╕∆⁹ ⌐⅔↑╢ │⁸

─ ≤≤╙⌐ ∆╢√╘⁸ ─ ⌐ ∂≡ ─ ⇔╩ ™╕∆⁹ 

 

 

 2- 2 ⌐ ╢  

 

 

  

  

 

  

 

 

  

 

↔╖  

  

 

↔╖  

 

 

 

☿fi♃כ 

 

 

 

↔╖ 

⇔ה  
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3.  ⌐ ╢  

─ ⌐ ╢ ─ ╩  2- 2⌐ ⇔╕∆⁹ ⌐│ ─

⁸ ≢ ╩ ⇔╕∆⁹ 

⅜ ∆╢ │⁸ ⅜ ╩ ∆╢↓≤≢ ⇔⁸ ⌐ ∂≡ ╛

┼─ ─ ⁸ ─ ╛ ─ ─ ⅝ ⌐╟╡ ⌐ ╘⁸

⅜ ⌐ ≢⅝╢ ╩ ⇔╕∆⁹ ─ ⌐≈™≡  2- 3⁸ ∆═⅝ ─

╩  2- 3⌐ ⇔╕∆⁹ 

 2- 2 ⌐ ╢  

 ⌂   

 

 

 

ה ─  

ה ┘ ╛ ≤─  
 

ה ─ ┘ ─  

ה ⌐ ╢ ─ ┘  

ה ─ ⁸ ⁸ ─  

 

 

 

 

ה ─ ⁸ ┼─  

ה ─ ⁸ ⁸  

ה ⁸ ™ ╦∑  

ה ─ ╣ 

ה ─  

 

ה ⁸ ⁸ ⁸ ≤─   

 

 

 

ה ⁸ ─  

ה ─ ⁸ ⇔ 
 

 

 

 

ה ─  

ה ─ ה ⁸ ה ─  

ה ה  

 

⁸  

 

 

 

ה ─ ─  

ה ─ ≤─  

ה ─ ⌐ ∂≡  

ה ─ ⁸  

♩כꜟ ┘ ─ ╩ ╗  

ה ─  

ה ┼─ ⁸ ┼─  

ה ─  

 

⁸ ה

⁸  

 

 

ה  

ה ─  

╖↔ה ─  

─╖↔ה ─ ┘ ─  

ה ⁸ ↔╖⁸ ↔╖─ ה  

ה ─ ─  

ה ┘ ─  

ה ─ ─  

ה ⁸  

 

ה  

⇔ה ─  

⇔ה ─ ┘ ─  

⇔ה ⁸ ─ ה  

 

 

 
ה ♩▬꜠─ ⁸ ⁸  

 

♩▬꜠─  

 

 

 

ה ─ ─  

ה ─ ה  

ה ─  

 

ה  
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[ ─ ─ ⌐ ┬  ⁸ 28 ]      

 2- 3 ─  

 

 2- 3 ∆═⅝ ─  

  

─  

─ ─ⱡ►Ɫ► ╩ ℮√╘⁸ ─

⌐ ╦∫√ ╩ ∆╢OB ─ ╛⁸ ─№╢

╛ Ᵽfi◒ ⌐ ↕╣√ ─

╩ ┼ ∆╢⁹ 

ה  

⌐│⁸⅜╣⅝ ─ ה ⁸ ─ ⌐

∂≡ ⁸ ─ ⌐ ℮ ─ ⌐╟╢ ה

⌐ ╢ ⅜ ↕╣╢⁹↓╣╠─ ⌐│⁸ ─

╩ ∆╢↓≤⅛╠⁸ ⁸ ⁸ ⁸ ⅜ ≤

⌂╢√╘⁸ ┘ ─ ≤ ⅜ ≢№╢⁹ 
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ה  

│⁸ ╛ ⌐ ∆╢ ╩ ⌐ ∆╢≤≤╙⌐⁸ ─

≤ ⌐ ╩ ╡⁸ ≢ ╩ ╡╕∆⁹ 

 

ₒ ₓ 

─  

╩ ∆╢≤≤╙⌐⁸ ⇔⁸ ≤ ⇔╕∆⁹ 

 

─  

≤─ ─ ⌐≈™≡№╠⅛∂╘ ⇔⁸IP ╛ ⁸

─ ⌐╟╢ ─ ─ ╛⁸ ╩ ∆╢≤≤╙⌐⁸ ─ ╛

⌐≈™≡ ⌐ ╘⁸ ≢ ⇔╕∆  

╕√⁸ ─ ╛ ⁸ ⌐ ∆╢ ╩ ⌐ ∆╢√╘⁸

╩ ⇔≡ ⅛╠─ ─ ⌂ ─ ⌐ ╘╕∆⁹  

 

ₒ ₓ 

│⁸ ⌂ ╡ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⌂ ⌐ ╘╕∆⁹╕√⁸

┘ ≤ ⌐ ∆╢ ⅜ ≤⌂╢ ╩ ⇔╕∆⁹ 

 

 

⁸ ⌐ ⇔≡ ∆╢ ╩  2- 4⌐ ⇔╕∆⁹ 

╛ ─ ה │⁸ ≤≤╙⌐ ∆╢√╘⁸ ⅛≈ ⌐

╩ ™╕∆⁹ ⇔√ │ ⁸ ⌐ ╩ ™╕∆⁹ 

  



 

20 

 2- 4 ⌐ ⇔≡ ∆╢  

    

 

)ⱨꜝ▬fi▬ꜝה ה☻●ה ה ) ─ 

≤ ╖  

ה  

 

┘ 

─  

ה  ≤  
↔╖ ┘ 

⇔  

ה  ⁸  ─  

 
ה ─ ≤ ╩ ∆╢   

ה ─ ( ⁸ )  
 

 

 

ה (↔╖ ⁸⇔  

⁸ )─  
 

─  
ה ( ⁸  

)─  
 

 

 
ה ─ ╛ ─  

┘  

 

╖↔ה ⌐(fiꜛ◦כ♥☻╖↔) ↕╣√ 

↔╖─   

ה ⌐ ↕╣√ ─  

 

 

⌐ ∆═⅝ 

─  

ה ─ ≤   

ה ─  

ה ─  

  

 

ה ─  ─  

 

ה ⁸ ⁸   

ה ┼─   

ה ─ ⁸  

─   

 

 
ה ─  

ה ─ ה   

 

 

 

⌂ 

 

ה ♩▬꜠⁸∕─ ─   ☼כ♬

ה ה ─   ☼כ♬

─⧵ה ─  ☼כ♬

 

[ ┘ 30 ╩ ⌐  

 

┼─  

⅜ ⌐ ∆╢ ╩  2- 5⌐ ⇔╕∆⁹ 

 

 2- 5 ⅜ ⌐ ∆╢  

  

 

─ⱨꜝ▬fi▬ꜝה  

ה ≤ ─ ┘ ♩▬꜠─  

ה ─ ↔╖ ⁸⇔ ⁸  

─  

ה ─ ↔╖ ⁸ ─  

 

ה ─  

ה ┘ ─  

ה ↔╖  

⌐ ∆╢  
ה  

ה ─  

╩ ∆╢√╘─   

╩ ─℮ⅎ⁸  

ה ─ ≤ ה ╩ ∆╢  

ה ╕√│ ─ ⁸  

⌐ ∆╢  
ה ┘  

ה ┘  
[ ╩ ⌐  
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ה  

⌂ ⌐⁸ ╠⌐╟╢ ⅜ ≢ ⅜ ⌂ │⁸ ⌐ ⇔√ ⌐

≠⅝⁸ ⁸ ⁸ ┼ ╩ ⇔╕∆⁹ 

 

ₒ ₓ 

⁸ ⁸ ≤─ ─ ╩ ╡⁸∕─ ─ ⌐ ╘

╕∆⁹ 

 

⅝ ─  

⌐ ⅜ ⅛≈ ⌐ ⅎ╢╟℮⌐⁸ ╟╡ ─ ⅝╛ ⌐≈™

≡ ⇔╕∆⁹ 

 

2.  ─  

⌐╟∫≡│⁸ ⅛≈ ⌂ ─ ⅜ ⅎ╠╣╢√╘⁸ ╛ ה ⌐⅔↑╢

╩ ⇔╕∆⁹ ┘Ⱪ꜡♇◒≢─ ╩ ╘⁸ ─ ─ ⌐ √∫≡│⁸

Ⱪ꜡♇◒ ╛ ⁸ ─ ╩ ⇔╕∆⁹╕√⁸ ≤ ⌐ ╩

⇔⁸ ╛ ⁸ ╩ ™╕∆⁹ 

⌐⅔↑╢ ⁸ ┘ ─ ⌐ ╢ ⌐⅔↑╢ ╩  2- 6⁸

─ ╩  2- 7⌐ ⇔╕∆⁹ 
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 2- 6 ⌐⅔↑╢ ⁸ ┘ ─ ⌐ ╢ ⌐⅔↑╢  

   ( )  

─ ┘

 

ה  
ה ⅛╠─   

ה ┼─ ה  

ה ⅛╠─   

ה ┘ ┼─ 

ה  

 

 

ה ⁸ⱴ♬ꜙ▪ꜟ  

ה ─ ⁸ ─ 

 

ה ꜟ▪ꜙ♬ⱴה   

ה ┼─   

┘  

ה   

ה ┘ ┼─ 

ה  

─ 

 
ה ≤─  

ה ─   

ה ┘   

ה ─ ה ─ 

 

ה ⌂ ⌐ 

∆╢   

ה ┘ ┼─ 

ה  

─  

 

ה ≤─ ┘

  

ה ─

─   

ה ≤─  

ה ─  

ה ─ ─ 

  

ה ─ ה  

─ ┘  

ה ─  

ה ┘ ┼─ 

ה  

 

≤─  

ה ⁸ ⁸  

≤─ ה  

 

ה ─ ─   

ה ⌂ ┘ 

─ ה  

ה ≤─ ה

  

ה ─ ─   

ה ⌂ ה ─

┘  

ה ⌂ ⌐ 

∆╢  

ה ─ ─  

≤─ 

 
ה ≤─ ה  ≤─  

ה ─  

ה ≤─  

≤─  
ה ⁸  

─ ─  

ה Ι  

─ ─  

ה ┘  

≤─ ─   

ה ≤─  

─  

 

⌐ ∆╢  

ה ─ ┼─ 

 

ה ─ ─  ה

  

ה ─ ┼─ 

 

)ה ⌐ ∂≡)  

ה ┘ ─  

[ ⌐ ╢ ─ ⅝ ⁸ 22 ⌐  

 

 2- 7 ─  

  

 ה

ⱴ♬ꜙ▪ꜟ─  

ה ↕╣╢ ─ ┘ ⁸  

ה ⱴ♬ꜙ▪ꜟ 

ה ─ 

 

  ☻כⱪfi☻Ɑכ○ה

ה ─ ⌐ ∆╢  

⁸ ⁸ ⁸ ⁸ ─  

ה ♩▬꜠╛  

─

─  

ה ה ≤─  

ה ≤─ ⁸ ─  

◒♇꜡Ⱪה ─ ─ ⇔ 

ה  ─ ⁸ ─ ≤ ↕ 

ה  ─ ≤  

∕─  

ה ⁸ ⁸ ⁸ ─  

PCBה ⁸ ⁸ ─ 

 

ה ╩ ∆╢ ≢─ ה  

ה ─№╢ ─ ꜞ☻♩─  
  [ ⌐ ╢ ─ ⅝  22 ⌐  
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ₒ ₓ 

1.  ─  

⅜ ⌐ ≢ ⇔⅝╣⌂™ │⁸ ╩ ∂≡⁸ Ⱪ꜡♇◒╕√│

─ ┼ ╩ ⇔╕∆⁹ ─ ╩  2- 4⌐ ⇔╕∆⁹ 

 

 

[ ╩ ⌐           

 2- 4 ─  

 

2.  Ⱪ꜡♇◒ ─  

Ⱪ꜡♇◒ ─ │⁸ ─ ⌐ ≠ↄ₈ⱪꜟ ₉╩ ≤⇔⁸

─ ╩ ⌐ ™╕∆⁹ ─Ⱪ꜡♇◒╛ ⌐ ∆═⅝ ╩  

2- 8⌐ ⇔╕∆⁹ 

 2- 8 Ⱪ꜡♇◒╛ ┼ ∆═⅝  

 

─ ─╖≢ ─  

⅜ ⇔√  

( ⅜ ─ ⅜ ∆╢ )  

≡⅜ ⇔⁸ ≢

⅜ ⌐ ⇔√  

⅜ ≢

∆═⅝  

ה ─ ה              ≤   

ה ≤─ ה ה           ↑   

ה ─ ≤ ה          ─ ─   

ה ─ ≤ ─ ה    ─  

Ⱪ꜡♇◒

┼ ∆═⅝

 

 

ה ה   

ה ─ ≤   

ה ─   

ה ─   

ה ─√╘─ ─   

ה  

-  

 

 

ה ╛ ⌐ ╢   

ה ─ ─

⅜ ∆╢ ⁸ ─

⌐ ∆╢  

ה ─ ─ ⅜

∆╢ ⁸ ─ ⌐ ∆

╢  

┼

∆═⅝  

ה ┼─   

ה ≤   

ה   

ה ─   
  

∞↑≢ ─ ⅜ ⌂ ⁸

⅜ ⌐

╩ ℮  

ה ┼─   

ה ≤   

ה   

ה ─   

ה ה   

ה ─ ≤   

ה ─ ≤   

ה ─√╘─ ─   
  

∞↑≢ ─ ⅜ ⌂ ⁸

⅜ ⌐

╩ ℮  

[ ┘ 30 ╩ ⌐   

≢─

Ⱪ꜡♇◒ ─ ≢─

─

─

ה

ה

ה ╩ ⇔≡
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3.  ⌐ ∆╢  

⅜ ∆╢ ⌐ ∆╢ ╩  2- 9⌐ ⇔╕∆⁹ 

 

 2- 9 ⌐ ∆╢  

   

⌐⅔↑╢ ─ ⌐ ∆╢

 

₈ ₉ ⁸ 

⁸ 

 

1998  

11  

  
2004  

26  

⌐ ∆╢   
2004  

10  

⌐⅔↑╢ Ⱳꜝfi♥▫▪ 

☿fi♃כ─ ה ⌐ ∆╢  

⁸ 

  

2004  

12  

Ⱳꜝfi♥▫▪☿fi♃כ─ ה

⌐ ∆╢  
  

2005  

25  

⌐ ∆╢  
Ⱡ♇♩꞉כ◒  

☿fi♃כ 

2008  

27  

─ ⌐ ∆╢   
2009  

 

⌐⅔↑╢ ─

─ ⌐ ∆╢  
 

2009  

12  

 ⌐⅛╒  
2012  

 

  
2012  

11  

≤ ≤─ ⌐ ∆

╢  
 

2012  

24  

⌐⅔↑╢ ⌐ ∆╢   
2012  

10  

⌐⅔↑╢ ⌐ ∆╢   
2014  

30  

 
⁸ 

 

2014  

20  

⌐⅔↑╢ ─ ⌐ ∆╢ 

 
 ♩ꜝ♇◒  

2015  

16  

[ ╟╡ ]  

 

4. ה  ⌐╟╢  

Ⱡ♇♩꞉כ◒ D.Waste- Net  

Ⱡ♇♩꞉כ◒ D.Waste- Net │⁸ ה ╩ ≤⇔⁸

∕─ ⁸ ⅛╠ ↕╣⁸ ─ ╩ ∆╢√╘⌐

↕╣≡™╕∆⁹ 

D.Waste- Net╟╡ ╩ ↑√™ │⁸ ┘ ╩ ∂≡⁸D.Waste-

Net⌐ ╩ ™╕∆ │⁸◖ꜝⱶᵑ D.Waste- Net─ ╩ ⁹  
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◖ꜝⱶᵑ D.Waste- Net─  

1.  D.Waste- Net─ ה   

D.Waste- Net │⁸ ─ ה ⌐ ∂≡⁸ ─ ⅜ ⅛≈ ה ⌐ ╦

╣╢╟℮⁸₈ ₉≤₈ ₉─ ⌐⅔™≡⁸ ⌐ ∆ ┘ ╩ ⇔╕∆⁹ 

 

 D.Waste- Net─ ה  

ה   

 

ủ ⌐╟╢ ─ ╛ ⁸ ┼─  

ủ ⌐ ∆╢∕╣∙╣─ ─ ה ⁸ ─  

ủD.Waste- NetⱷfiⱣכ ≢─ ה ╩ ∂√ ─ ה  

 

 

ה

 

ủ ה  

⌐ ה ╩ ⇔⁸ ─ ⁸ ↔╖ ╛ ↑↔╖ ─

─ ⁸ ↑↔╖β ─ ⌐ ∂√ ─ ה ⁸

⁸ ⌐ ∆╢  

ủ  

⌐↔╖ ╛ ╩ ⇔⁸ ↔╖╛⇔ ⁸ ↔╖⁸ ↑↔╖

─ ה ⁸ ⌐ ∆╢ ─ ⌐ ∂≡Ⱳꜝfi♥▫▪ ≤─ ╙

╗  

 

ה

 

ủ ה  

─ ┘ ─ ⁸ ─ ⁸

⌐╟╢ ┘ ה ─ ⌐ ∆╢  

ủ  

─ ה ─ ⁸ ─ ─ ─ⱶכ◐☻ ⁸

≢─ ╣  

β ↑↔╖≤│⁸ ⌐№╢ ⇔√╙─╩ ↑╢ ⌐ ↕╣╢↔╖╩™℮⁹ ⌐│ ↑↔╖≤ 
─ ⌐ ∂≡ ⌐ ™ ↕╣╢ ⅜№╢⁹ 

ⱱכⱶⱭכ☺ D.Waste- Net Ⱡ♇♩꞉כ◒ ╩  

 

2.  D.Waste- Net⌐╟╢ ─ ╖ 

D.Waste- Net─ ─ ─ ╖╩ ⌐ ⇔╕∆⁹ ⅜D.Waste- Net╟╡ ╩ ↑√

™ │⁸ ┘ ╩ ∂≡⁸D.Waste- Net⌐ ╩ ™╕∆⁹

 
ⱱכⱶⱭכ☺ D.Waste- Net Ⱡ♇♩꞉כ◒  

 ─ D.Waste- Net⌐╟╢ ─ ╖ 
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3.  D.Waste- Net─ⱷfiⱣכ  

D.Waste- Net │⁸ ⅜ ≤⌂∫≡ ↕╣≡⅔╡⁸ ⌐ ∆ⱷfiⱣכ╟╡ ↕╣≡

™╕∆⁹ 

 D.Waste- Net─ⱷfiⱣכ  

ה

 

ה  

  

  

3Rה   

 

 ꜞ◘▬◒ꜟ ☿fi♃כ 

╡⅔⅛ה™⅔⌐   

 ☿fi♃כ 

 Ɑ☻♩◖fi♩꜡כꜟ  

   

 

 

 

  

  

ה

 

ה  

  

  

  

  ☿fi♃כ 

 

  

 ☿ⱷfi♩  

  

 ꜞ◘▬◒ꜟ  

  

 ◦☻♥ⱶ☼ 

 ◖fi◘ꜟ♃fi♩  

 
  

  

 

 

 

ꜞ◘▬◒ꜟⱳכ♩  

ⱱכⱶⱭכ☺ D.Waste- Net Ⱡ♇♩꞉כ◒ ╩   

 

Ᵽfi◒  

Ᵽfi◒ ≤│⁸₈ ₉≤⇔≡ ↕╣√

╩ ⇔√ ⅜⁸ ─ ─ ─

╩ ℮↓≤╩ ≤⇔≡ ⅜ ⇔√ ≢∆⁹ 

│⁸ ⅜ ╩ ⅛≈ ⌐ ⅎ╢╟℮⁸

─ ╛⁸ ╛ ≤™∫√ ─ ⌐ ╢ ה ╩ ™╕∆⁹ 

│⁸◖ꜝⱶᵒ ─ ╩ ⁹ 
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◖ꜝⱶᵒ ─   

1.  ⌐╟╢  

╩ ⌐ ⇔╕∆⁹ 

 ⌐╟╢  

   

─
⌐ ╢ ה  

Ι ⌐ ╢ ╛ ⁸ ⌐ ∆╢  
Ι ─ ⌐ ∆╢ ╛⁸ ╩ ⅎ╢ ─

─ ╛ ⌐ ⌂ ⅝⌐ ∆╢  

─ ⌐ ╢
ה  

Ι ─ ⁸ ⁸ ⌐ ∆╢  
Ι ─☻◔☺ꜙכꜟ ╛ ─  

[ ⌐≈™≡ₒ ₓ ⁸ ╩ ⌐ ]  

 

2.  ─ ⌐≈™≡ 

⌐│⁸ ⅛╠─ ╩ ⌐⁸ ⱶ⅜⁸כ♅

─ ⌐≈™≡ ≤ ⇔╕∆⁹ ≤ ⇔√ ⁸ ┘

⌐⅔™≡⁸ ─ⱴ♇♅fi◓╩ ™╕∆⁹ ⅜⁸∕─ ─

≤ ─ ─ ╩ ℮ ╙№╡╕∆ ⁹ 

─ │⁸ ─ ╛ ⌂ ⅜ ↕╣√ ≢ ↕╣≡™╕∆⁹

∕─ ╩ ™≡⁸ ⌐ ╩☼כ♬─ ╕ⅎ≡ ┘ ⅜ⱴ♇

♅fi◓╩⇔≡™⅝╕∆⁹ 

 

 
[ Ᵽfi◒ ⌐≈™≡ ⁸ ]        

 ─ ╩ⱶכ♅ ≤⇔≡ ╩ ∆╢ ─ ╣  

≢ ╩ ∆╢ ─ ╣  
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─ ╩ ⅛≈ ה ⌐ ℮√╘⌐│⁸ ╛ ─ ה ╩ ℮

╛ ⁸ ⅝╛ ─ ╩ ℮ ⁸ ↄ─ ה ⅜ ≤⌂╡╕

∆⁹ 

│⁸ ≤⇔≡ ─ ⁸ ⌐╟╡ ╩ ™╕∆⅜⁸ ─ ⌐╟∫≡│⁸ ה

⅜ ∆╢↓≤⅜ ↕╣╕∆⁹∕─ ⌐│⁸ ⁸ ⁸ ┘

⅛╠ ╩ ↑≡⁸ ⌂ ┘ ╩ ⇔╕∆⁹╕√⁸ ⌐ ∆╢

╩ ⇔≡╙╠℮√╘⁸ ⌐ ∂≡ ─ ╣╙ ™╕∆⁹ 

╩ ╣⁸∕─ ╩ ⌂╙─⌐∆╢√╘⌐⁸ ≤⇔≡ ╩ ⇔╕∆⁹

⌐⁸ ─ ⌐⅔™≡⁸ ⌐ ⇔≡⅔ↄ ┘ ⌐ ∆╢ ╩ ⇔╕∆⁹ 

 

ₒ ₓ 

1.  ─  

₁⌂ ⅜№╢↓≤⅛╠⁸ ⌐ ה ⌂ ╩ ℮↓≤⅜≢⅝╢╟℮⁸

⌂ ╛∕─ ⁸ ╩ ה ⇔⁸ ↕╣╢ ─ ╙ ╕ⅎ√ ≢⁸

∆╢ ⁸ ≤─ ה ⁸ ─ ⁸ ─

ה ⁸ ─ ה ╩№╠⅛∂╘ ⇔╕∆⁹ 

─ ⌐ ∆╢√╘⁸ ⌐ ∂ ≢─ ⌐⅔↑╢ ┘

─ ⌐ ╢ ╩ ™╕∆⁹ 

╕√⁸ ⅛╠⁸ ─ ≤│⁸ ⌐ ⅜≤╣╢╟℮ ─

╩ ⇔⁸ ─ ⌐≈™≡╙ ╩ꜟכꜟ⌐ ╘≡⅔ↄ ⁸ ─ ⌐

╘╕∆⁹ 

↕╠⌐⁸ ⌐⅔↑╢₈ ₉⌐ ≠⅝⁸ ⅛╠ ╩ ╡

─ ⌐ ╘╕∆⁹ 

↕╣╢ ╩  2- 10⁸ ─ ╣╩  2- 5⌐ ⇔╕∆⁹ 

 

 2- 10 ↕╣╢  

↕╣╢  

ה ⅜ ╩ ⇔≡™╢  

ה ⅜ ╩ ⇔≡™╢  

ה ⅜ ╩ ⇔≡™╢ ─  

ה Ⱪ꜡♇◒⌐⅔↑╢ ⌐ ≠ↄ ⅜ ↕╣╢  

-D.Wasteה Net Ⱡ♇♩꞉כ◒  

ה Ᵽfi◒  

ה ◦☻♥ⱶ ₒ ה ₓ  

ה ה ה ⌐ ≠ↄ ₒ ה ₓ 
─ ₒ 8- 3ₓ ⁸ 31 ⌐   
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─ ₒ 8- 3ₓ ⁸ 31    

 2- 5 ─ ╣ 

 

2.  ─ ─  

⌐ ⅛≈ ⌐ ≢⅝╢╟℮⁸ ⅛╠ ≤ ╩ ∆╢ ⁸ ┘

─ ╩ ╡╕∆⁹ 

 

(1)  ─  

─ ─ │ ⇔™ ┼─ ╙ ╘⁸ ≤─ ה ⅜

⌐ ╦╣╢╟℮⁸ ⌐ ∂≡ ⌐ ─ ⌐ ∆╢ ╩ ∆╢ ⁸∕─ ╩

⇔╕∆⁹⌂⅔⁸ ╩ ∆╢ ⌐│⁸ ─ ╛ ⌂ ─ ⌐

⇔╕∆⁹ 

 

(2)  ≤─   

⌂ ⅜ ⇔√ ⁸ ─ ⁸ ─ ─ ╩ ⌐ ∆╢

√╘⌐⁸№╠⅛∂╘ ≤ ╩ ⇔⁸ ─ ⌐ ╘╕∆⁹ 

 

3.  ┼─  

(1)  ─  

┼─ ⅜ ⌐ ⅎ╢╟℮⁸№╠⅛∂╘ ≤ ─ ⁸ ⁸ ─

╩ ╡ ╘≡⅔ↄ≤≤╙⌐⁸ ─ ╩ ∆╢ ⁸ ⌂ ╩ ╟╡ ⅎ≡⅔⅝╕∆⁹ 

 

(2)  ┘ ─   

≤≤╙⌐⁸ ─ ─ ⌐ ∆╢ ─ ⌐ ╘╕∆⁹  
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ₒ ₓ 

⌐ √∫≡ ∆═⅝  

≤─ ≢ ─ ⌐∏╣⅜№╢≤⁸ ─ⱴ♇♅fi◓⅜℮╕ↄ™⅛⌂⅛∫

√╡⁸ ⅜ꜟכꜙ☺◔☻ ╣√╡∆╢ ⅜ ↕╣╕∆⁹⇔√⅜∫≡⁸ ≤ ╩ ⌐

╡╕∆⁹ ⌐╟∫≡│⁸ ─ ╣ ╩ ℮√╘─ ╩ ∆╢↓≤╙ ⇔╕∆⁹ 

 

─  

─ ⌂ ╣╩  2- 6⌐ ⇔╕∆⁹ 

 

─ ₒ 8- 3ₓ ⁸ 31 ╩ ⌐  

 2- 6 ─ ⌂ ╣ 

 

ᵑ ⅜ ⌂ ┘ ─  

 ̧ ─ ה ≢ ⇔≡™╢╙─⁸ ⅜ ↕╣╢╙─╩ ⇔╕∆⁹ 

 ̧ ⁸ ┼─ ╩ ⌂ ╡ ⌐≤╡╕≤╘╕∆ ⁸ ⁸ ⅜ ⌂

⁸ ⁸ ☼כ♬─ ⁹ ⌂ ╩  2- 11⌐ ⇔╕∆⁹ 

 ̧ ≤ ─ ╣ ⅛╠ ─ ╩ ⇔√ ≢⁸ ⅜ ⌂ ≤ ╩ ⇔⁸

╩ ⇔╕∆⁹ 

 ̧ ─ ╡╕≤╘⅜ ⌂ ⌐│⁸ ⅛╠ ↕╣≡ↄ╢ ≤ ה ⇔≡

╩≤╡╕≤╘╕∆⁹ 

  

֞Њ ̱Ѱ

ⱳ ˗ ֗

ὡᾍ Ḹף

ḸВ

ⱳ ר
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 2- 11 ⌂  

    

↔╖╛ ↔╖⁸⇔

⁸ ↑↔╖─

⌐ ╢ ה  

↔╖╛⇔ ─ ⌐

⌂ ╛ ─

─ ╩ ∆╢⁹ 

 

 

─ ⁸ ╛

─ ╩ ≢

⅝╢ ╩ ⇔≡⅔ↄ⁹ 

─ ─

ה ⌐ ╢ ה

 

─ ה ⌐ ⌂

⁸ ⌐╟∫≡│⁸

─ ─ ╩ ∆╢⁹ 

 

 

╕≢⌐

≤─ ─ ⅝╩

╕∑≡⅔ↄ⁹ 

─

╛ ⅛╠─▪◒☿☻

╩ ⇔≡⅔ↄ⁹ 

⌐ ╢

─ ╛

 

─ ╛

╩ ∆╢ ╛

⌐╟╢ ╩ ∆╢⁹ 

 
─

╩ ⇔≡⅔ↄ⁹ 

─ ₒ 8- 3ₓ ⁸ 31 ╩ ⌐  

 

ᵒ ┼─  

 ̧ ᵑ≢ ⇔√ ╩ ╕√│ ⌐ ⇔╕∆⁹ 

 

ᵓ ─  

 ̧ ⌐ ⇔√ ╩ ⌐⁸ ─ ╛ ╩ ╕ⅎ≡ ╩ ™╕∆⁹ 

 ̧ ─ │⁸ ≤╙ ⇔╕∆⁹ 

 

ᵔ ╣ ─  

 ̧ ≤ ─ ╩ ⇔≡⅔ↄ ⁸ ╩ ⇔╕∆⁹ 

 ̧ ─ ⁸™∆⁸ ⁸▬fi♃כⱠ♇♩ ⁸ ⌂ ⁸ ╩

⇔╕∆⁹ 

 ̧ ⅜ ה ≢⅝╢ ⁸ Ⱶכ♥▫fi◓⅜≢⅝╢ ╩ ⇔╕∆⁹ 

 ̧ ─ ≤ ⇔⁸ ─ ╩ ⇔╕∆⁹ 

 

ᵕ ≤─  

 ̧ ≤─ ╩ ⌐ ≢⅝╣┌ ⇔⁸ ⁸ ┘

╩ ⇔╕∆⁹ 

 ̧ ⌐≤∫≡│ ╣⌂ ≢ ∆╢↓≤⌐⌂╢√╘⁸ ╩ ∂≡ ₁─

─fiꜛ◦כ♥כ꜡╛ ╩ ⇔≈≈⁸ⱷfi♃ꜟⱫꜟ☻ ┼╙ ⇔╕∆⁹ 

 

ᵖ ⌂ ─ ─  

 ̧ ─ ╛ ה ─ ⁸ ─ ╩ ╕ⅎ⁸ ⌂ ╩

⇔╕∆⁹ 

 ̧ ⅝ ⅝ ⅜ ≤ ↕╣╢ │⁸ ─ ⁸╕√│ ╛ ⱷכꜟ ⌐╟╢

⌐ ╡ ⅎ╢⅛ ≤ ⇔╕∆⁹ ⅝ ⅝ ⅜ ≤ ↕╣╢╙──⁸

─ ⅜ ⌂ │⁸ ⇔℮╢ ╩ ⅝ ╡⁸ ≤ ⇔≡ ╩

⇔╕∆⁹∕╣≢╙ ⅜ ⌂ │⁸ ┼ ╩ ™╕∆⁹ 
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Ⱳꜝfi♥▫▪─ ╣ 

⌂ ⅜ ⇔√ ⁸ ∞↑≢│ ⌐ ≢⅝⌂™↓≤⅜ ↕╣⁸Ⱳꜝfi♥▫▪─

⅜ ≢∆⁹ │⁸ ⌐ ∆╢ ⅛╠─ ⌂ ⁸ ╛ ╩ ⇔√Ⱳꜝfi♥

▫▪─ ⁸Ⱳꜝfi♥▫▪ ⌐ ∆╢ ╩ ╘╢√╘─ ה ⌐ ╘╕∆⁹ 

≢─Ⱳꜝfi♥▫▪─ │⁸ ⌐ ∆╢╙─⅜ ↄ⁸ ⌐ ⅜ →╠╣╕∆⁹ 

ᵑ ─ ⌐ ⇔√ ─  

ᵒ ─ ─ ⇔ 

ᵓ ─ ⇔√ ─  

ᵔ ╛ ™ ─ ─ ה  

⌐⅔↑╢Ⱳꜝfi♥▫▪⅜ √∆ │ ⅝™↓≤⅛╠⁸Ⱳꜝfi♥▫▪─ ╩ ⇔⁸

⌂ ╩ ⌐ ⇔√ ≢⁸ ╩ ╡╕∆⁹ 

 

ₒ ₓ 

1.  Ⱳꜝfi♥▫▪≤─ ─  

⌐⅔™≡ ↄ─ ⅜ ≤⌂╢√╘⁸Ⱳꜝfi♥▫▪─ ╣╩ ™⁸ ⌐№√

╡╕∆⁹ │⁸ ┘ ─ ≢ ⇔≡™╢₈ ⌐⅔↑╢

Ⱳꜝfi♥▫▪☿fi♃כ─ ה ⌐ ∆╢ ₉⌐ ≠⅝⁸ ╩

≤⇔≡⁸Ⱳꜝfi♥▫▪ ─ ≤⌂╢ Ⱳꜝfi♥▫▪☿fi♃כ╩ ⇔⁸Ⱳꜝfi♥▫▪─ ╣

╩ ™╕∆⁹╕√⁸ ╟╡ ≤─ ─╙≤⁸Ⱳꜝfi♥▫▪◖כ♦▫Ⱡכ♃

─כ ╛ ⁸ ╛ ⁸ ה ⁸ ─ ≤ ─ ≢⁸

Ⱳꜝfi♥▫▪─ ╣╛ ⌐ ∆╢ ─ ⌐ ╘╕∆⁹ 

Ⱳꜝfi♥▫▪≤─ ╩  2- 7⌐ ⇔╕∆⁹ 

 

 
╩ ⌐  

 2- 7 Ⱳꜝfi♥▫▪≤─  

 

 

 

Ⱳꜝfi♥▫▪  

Ⱳꜝfi♥▫▪☿fi♃כ 

 

 

NPOⱲꜝfi♥▫▪   

Ⱳꜝfi♥▫▪☿fi♃כ

 

NPO ╖╛⅞  

Ⱳꜝfi♥▫▪☿fi♃כ 

 

 
─☼כ♬  

 

─ ☼כ♬  

 

 

ה ה   

 

∑⅜ 

№∫√  

 ☼כ♬

─  

Ⱳꜝfi♥▫▪ 

╣ 

 

OB 
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ₒ ₓ 

 Ⱳꜝfi♥▫▪ ─ ╣⌐№√∫≡─ ╩  2- 12⁸ Ⱳꜝfi

♥▫▪⌐ ⌂ ┘ ⌂ ─ ╩  2- 13⌐ ⇔╕∆⁹ 

 

 2- 12 Ⱳꜝfi♥▫▪ ─ ╣⌐№√∫≡─  

─ ₒ 12x ⁸ ╩ ⌐  

 

 2- 13 Ⱳꜝfi♥▫▪⌐ ⌂ ┘ ⌂ ─  

Ⱳꜝfi♥▫▪⌐ ⌂ ─  

ה ꜞ◑◖ⱡ╛כ♃♇◌ ╛ ─ ⁸ ⌐╟∫≡│ ─ ─√╘  

ⱪ♇◖☻ה ─ ─√╘  

ⱨ꜠◖fiⱣ♇◓βה ─ ╣ 

ה ⇔  

ה ⌐╟∫≡│ ─ Ᵽ◔♠הⱱה☻כ ╖↔ה  

Ⱳꜝfi♥▫▪─ ⌂ ─  

ה ╣≡╙╟™ ⁸ ☼Ⱳfi ⁸ ⌐ ─ ∫√ ⁸ Ⱬꜟⱷ♇♩⁸ה ⅎ 

ה ∂╪ⱴ☻◒⁸  ⱷ●Ⱡהꜟ◓כ◗

ה ≢⅝╣┌◗ⱶ ⁸↔╖  

⁸ꜟ○♃ה ►▼♇♩♥▫♇◦ꜙ⁸ ⁸ ↑☻ⱪ꜠כ │  

ה ♥fi♩≤  

ה ⁸ ⁸ ♩▬꜠ 

ה ⁸ⱴ▬♫fiⱣכ◌כ♪ ⁸ ⁸℮⅜™  

○☺ꜝה ─ ╩☻ⱶכ☼⌐ ≡ ╩ ∆╢√╘  

βⱨ꜠◖fiⱣ♇◓ ⱨ꜠◐◦Ⱪꜟ◖fi♥♫Ᵽ♇◓≤╙™℮⁹ ⌂ ≢ ╡╟♩ꜟⱬ≥♩כ◦√╣╠

↕╣╢ ⅝⌂ ≢⁸ ⌐⁸ ╛ ─ ╩ ה ∆╢√╘⌐ ™╠╣╢⁹

╛ⱱכⱶ☿fi♃כ≢ ≢№╢⁹ 

─ ₒ 12x ⁸ ╩  

  

Ⱳꜝfi♥▫▪ ─ ╣⌐№√∫≡─  

ה Ⱳꜝfi♥▫▪─ ╩ ∆╢√╘⁸Ⱳꜝfi♥▫▪☿fi♃כ⅜ ↕╣╢╕≢⁸ ⅛╠─

Ⱳꜝfi♥▫▪ ╣│ ╦⌂™⁹ 

ה Ⱳꜝfi♥▫▪ │⁸≢⅝╢ ╡ ╩ ⇔≡ ⌐ ↄ↓≤⅜ ╕⇔™⁹ 

ה Ⱳꜝfi♥▫▪ ⌐│ ∏Ⱳꜝfi♥▫▪ ⌐ ⇔≡╙╠℮⁹ 

ה ─ ⌐│⁸●☻Ⱳfiⱬ ─ ⅜ ∆╢∞↑≢⌂ↄ⁸ ─ ⌐│ ╩

∆╢ ⅜ ╕╣≡™╢ ⅜№╢↓≤⅛╠⁸ Ⱳꜝfi♥▫▪ ⌐№√∫≡─

≤⇔≡ ∏ ⅎ╢≤≤╙⌐⁸ ╩ ╡ ℮ ─№╢ │ ╦∑⌂™⁹ 

ה ╩ ↑√ ─ ─ ╛ ─ ╩ ⌐⁸ ╛ ╩ ⅜∆ ⅜ ≤⌂

╢ ╙№╢⁹⇔⅛⇔⁸∕─ ⌐│ ─ ╛ ⅜ ≤⌂╢↓≤⁸ ─ ╛

─ ה ⌐╙≈⌂⅜╡╛∆ↄ ⅜ ≤⌂╢↓≤⅛╠⁸ Ⱳꜝfi♥▫▪⅜ ≢│

⅝ ↑∏⁸╕∏│ Ⱳꜝfi♥▫▪☿fi♃כ┼ ∆╢╟℮⁸ ╩ ∆⁹ 

ה  2- 13⌐ ∆ ─℮∟⁸Ⱳꜝfi♥▫▪⅜ ≢⅝⌂™╙─⌐≈™≡│⁸≢⅝╢∞↑ Ⱳꜝ

fi♥▫▪☿fi♃כ≢ ∆╢⁹ ⌐⁸ ∂╪ ⅛╠ ╩ ╢√╘⌐ ⌂ ∂╪ⱴ☻

◒⁸ ⱷ●Ⱡהꜟ◓כ◗ │ ≤⌂╢⁹ 

ה ⁸▬fiⱨꜟ◄fi◙ ─ ┘ ∂╪╛Ɫ◄ ⌐ ∆╢⁹ ─╒

⅛⁸↑⅜╩⇔√ │⁸ ⌂ ≢ ╩ ™⁸ ╛⅛⌐ ╡─ ⌐≡ ╩ ↑↕∑╢

↓≤⁹ 

ה ╛ ─ ⁸ ╩ ∫√ ⌐ ╛ ⅜ ⇔⁸ ─ ⌐ ─

╩ ╢ ⅜№╢⁹╕√⁸ ⅜ ≈╒≥ ⅜ ⌐⌂╢ ╙ ↄ⁸

⁸ ה ≢ ↄ─ ⅜ ≤⌂╢⁹ 
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┼─ ה  

╩ ⅛≈ ה ⌐ ∆╢√╘⌐│⁸ ⁸ ⁸ Ⱳꜝfi♥▫▪─ ≤

⅜ ≢№╡⁸ ─ ⁸ ─ ⌐≈™≡ ⅛╠ ה ╩ ™╕∆⁹ 

 

ₒ ₓ 

⌐ ─ ─ ╛ ─ ⌐≈™≡ ⌐ ה ╩ ™╕∆⁹ 

⌐⁸ ⌐ ⌐ ה ╩ ℮═⅝ ╩  2- 14⌐ ⇔╕∆⁹ 

 

 2- 14 ⌐ ⌐ ה ╩ ℮═⅝  

   

─  

ה  

─  

ה ─  

ה  

ќ ≢─ ⅜ ℮╕≢─ │⁸ ⌐

╩⅝√↕⌂™ ⌐ ╩ ∆╢ 

ה  

ќ΅ ↔╖│ ⇔⌂™ 

 ΅ ↕╣√ │ ה ≢ ⅜

∆╢↓≤⌐≈™≡  

 ΅ ↕╣√ │∕─ ⌐ ⅜⅛⅛╡⁸

⅜ ∆↓≤⌐≈™≡  

ה ┘ ─      

 

ה ─  

ה ─  

⌐╟╡ ⅜ ⌂╢ ⁸ ╙  

ה ┘  

ה  

ה ⌐ ∟ ╘⌂™╙── ™ 

↔╖⁸ ⁸ ⁸ ⁸ 

       

≢№╢↓≤─ 

 

ה ─  

ה   

╛Ⱳꜝfi♥▫▪ 

─ ™ ╦∑  
ה ─ ┘  

∕─  

ה ↔╖─  

ה  

ה ⅝ ─  

ה ♩▬꜠─  

─ 

 

 

ה  

ה  

ה   

ה ≢  

⌐≈⌂⅜╢ ╡ ╖ 

ה ─ ─  

ה  

ה  

ה  

ה ─   
─ ₒ 25- 2ₓ ⁸ ⁸ 

┘ 30 ╩ ⌐  
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ₒ ₓ 

─ ─ ╛ ⁸ ─ ⁸ ─ ⌐≈™≡⁸ ⌂

⌐╟╡ ⇔╕∆⁹Ⱳꜝfi♥▫▪⌐ ⇔≡╙ ╛⅛⌐ Ⱳꜝfi♥▫▪☿fi♃כ╩ ∂≡⁸ ─

╩ ⇔╕∆⁹ 

╕√⁸ ─ ⌐№√∫≡ ┼ ה ∆═⅝ │⁸ ⌐╟╡ ⌂╡╕∆⁹

⇔√⅜∫≡⁸ │⁸ ─ ⅜ ∆╢ ╩ ⇔⁸ ≤ ⇔ ─

╩ ⇔≡ ⌐ ╩ ∆╢≤≤╙⌐⁸ ─ ⁸ ⁸ ⁸ ⌐ ⇔√

⌂ ╩ ⇔╕∆⁹↕╠⌐⁸ ⌐ ⌂ ╩ ∆╢ⱳכ♃ꜟ◘▬♩ ─ ─

⌐ ╘╕∆⁹ 

⌐ ∆╢ │⁸ ⌐╟╢ ⁸ ⌐╟╢ ⁸♥꜠ⱦה○☺ꜝה

╩ ∂≡─ ⁸ ╛♅ꜝ◦ ⌐╟╢ ⁸ ┼─ ─ ⁸ ╛

⌐╟╢ ╩ ∂≡─ ⁸ ⱷכ◘ꜟכⱦ☻⁸SNS╩ ╗▬fi♃כⱠ♇♩⌐╟╢

⁸♥꜠ⱦ ⁸ ─ ╩ ⇔≡ ⌐ ⇔╕∆⁹ 

ה ∆╢ ≢─ ─ ╩  2- 15⁸ ─ ↔≤─

≤ ╩  2- 16⌐ ⇔╕∆⁹ 

 

 2- 15 ↔≤─  

  

 

ה ⇔≡ ∆═⅝ ╛ ⁸ ⁸ ╛ ─

╩ ∆╢↓≤╛⁸ ─ ╩ ⇔⁸ ╩ ⅛⌂™╟℮⌐ ∆╢⁹ 

ה ∆╢ ⌐╟∫≡ ∆╢ ╛ ⌐ ⅜⌂™╟℮⌐⁸Q&A ╩ ⇔≡ 

─ ⌐ ╘╢⁹ 

─≤ה ⌐≥─╟℮⌂ ╩ ⅎ╢⅛─ ╩ⱴ♇ⱪ♪כ꜡⌂⅛╕ ∆⁹ 

─  ה

 

ה ⌂ ╡ ™⅜ ⇔⌂™ ≢│⁸ ⌐ ⇔≡ ─ ⌐≈™≡

∆╢⁹ 

ה ─ ╛ ⁸ ─ ⌂ ╩ ∆╢⁹ 

ה ≢─ ┘ ≢─ ה ─√╘⁸ ∆╢ⱨ꜡כ⌐ ∫√

─ ⅝╩⁸ ╛▬ꜝ☻♩╩ ™⁸ ⌐≢╙╦⅛╡╛∆™╙─╩ ∆╢⁹ 

ꜝ▬fi

 

 

ה ┼─ ⌐ ⇔√ ה ♩כꜟ ╩ ⇔⁸ ⌐ ≢⅝╢╟℮

┘ ⌐ ⇔≡ ╩ ∆╢⁹ 

 

ה ⌐│⁸ ┘ ∑ ╩ ∆╢⁹ 

ה ⌐ ↑≡⁸ ─♅ꜝ◦╩ ∆╢  

ה ╛ ⌐ ↑≡⁸ ⌂ ╩ ⇔⁸ ┼─

⌐ ╘╢⁹ 

─ ₒ 25- 2ₓ ⁸ ╩ ⌐  
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 2- 16 ↔≤─ ≤  

   

 

ה ⁸ ─ ⁸ 

⁸ ┼─ ╡ ⇔ 

ה ─ⱱכⱶⱭ⁸☺כSNS 

ⱴ☻◖Ⱶה ⁸

╩ ∂√ ─  

ה ה ─ ╡ ™ 

ה ↔╖╛⇔ ┘ ─  

ќ΅ ┘  

΅ ─  

΅ ↔╖─ ╛ ─  

΅ ↔╖─ │ ⇔⌂™↓≤ 

ה ─ ┘  

ה ™ ╦∑   

─

ה  

ה  

ה  

ה  

ה ╛ ≢─  

ה ─ⱱכⱶⱭ⁸☺כSNS 

ה ┼─  

ќ΅ ↔╖╛ ─ ∟ ╖⅜≢⅝⌂™↓≤  

 ꜟכꜟ─  

 ΅ ⅜ ≢⅝╢ ─  

 ΅ ┘  

ה ─  

ה ─ ╡ ™ 

ה ─ ⌐ ∆╢ ⌂

⁸ ⁸ ⁸ ⅝  

▪▫♥Ⱳꜝfiה  

ה ↔╖─ ⁸ ⁸ ⅝ ─   

ꜝ▬fi

 

ה ┘ ─ ה

⌐ ™√  

ה ─ ⱨ꜡כ 

ה ה ─  

ה ─ ⌐ ╢ ⌂  

ה ─ ⅜ ⇔√ ─ ⌐

╢ ⅝  
─ ₒ 25- 2ₓ ⁸ ⁸ ┘

30 ╩ ⌐  
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 ─  

 

1  ─  

─ │⁸ ה ─™∏╣⌐⅔™≡╙⁸ ─ ╩ ╢≤≤╙⌐⁸

─ ⌂ ─ ⌐⅔↑╢ ╛ ─ ⌐⅔↑╢ ≤⌂╡╕∆⁹ 

⌐ ─ ⅜ ↕╣⁸ ─ ─ ⅜ ↕╣╕⇔√⁹

≢│⁸ √⌂ ╩ ⇔≡ ─ ╩ ⇔╕∆⁹ 

 

1.   

─  

─ ─ │⁸ ─ ⌐╟╡ ╛ ≤∆╢

⁸ ↑↔╖ ⁸ ⁸ ─ ╣⁸ ⌐ ∂≡⁸

⌂ ╩ ™╕∆⁹ 

⌐⅔↑╢ ─ ─ ┘ ╩  3- 1⁸ ╩  3- 2⁸

⌐ ™╢ ╩  3- 3⁸ ─ ≢№╢₈ ₉⌐⅔↑╢

╩  3- 4⌐ ⇔╕∆⁹ 

 

 3- 1 ─ ─ ┘  

 ─ ⌐╟╢   ( ╣)   ( )  

  
ה ─  10  3,000  3,000  

ה ─  10  ₒ ₓ 

↑↔╖  
ה ─  1,000  700  

Ι ─  1,000  ₒ ₓ 

 Ή Ή ₒ ₓ 

─ ₒ 14- 2ₓ ⁸ ╩ ⌐  
 

 3- 2 ─  

  

ₒ ₓ 

Yה ( )  

 Y1: ⌐ ™ ∆╢ ( )  

Y2 ⌐ ∆╢ ( )  

 

Y1ה ⌐ ™ ∆╢ ( )  

 (X1 ─ X2 ─ ( ))  

×a ( / )×b1  

     

(X3 ─ X4 ─ ( ))  

×a ( / )×b2  

 

βa ( / )  

A1 ( 2/ )×a1 ( / 2)×r 1 ─  

    

( A2 ( 2/ )×a2 ( / 2)×r 2 ─ )  

 

Y2ה ⌐ ∆╢ ( )  

 ( X1 ─ X2 ─ ( ))  

×CP: ↑↔╖ ┘ ( / )  
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ₒ ₓ 

Cה ↑↔╖ ( )  

 ( X1 ─ + X2 ─  

+ X3 ─ + X4 ─  

+ X5 ─  

+ X6 ─ + X7 ─  

   × 

  c ↑↔╖ ( / )  

ₒ ₓ 

Yה ─ ( )  

A ( 2)×h ─ (t/ 2)  

β ⅜ ─ ╩ ⇔⌂™ │⁸ │ 0⌐ ∆╢⁹ 

─ ₒ 14- 2ₓ ⁸ ╩ ⌐  

 

 3- 3 ⌐ ™╢  

     
  

╣  

  

 

 

 
 a1 

/m2 
0.5 

 a2 1.2 

═ β1 
 A1 

m2/  
88.8 

 A2 281.2 

─ ⁸ ─ β2  r 1 r 2 -  93.8 6.2  

 

 b1 -  0.75 1.00 

β3 b2 -  
0.25 

(0)  

0.25 

(0)  

↑↔╖ ┘   CP /  53.5 82.5 

↑

↔
╖

 

 -  c /  2.5 

  

 

√╡─  

 

 
h /m2 -  0.024 

β  ═ │⁸₈  ─ ─ ₉╟╡⁸ ─ ═ ⁹ 

β  ─ ה ─ │⁸ ─ ⁹ 

β  ─ ╩ ⇔⌂™ │⁸ │ 0⌐ ∆╢ ⁸ ⌐ ╦∑≡

╩ ∆╢⁹ 

 ─ ₒ 14- 2ₓ ⁸ ╩ ⌐  

 

 3- 4 ⁸ ⌐⅔↑╢ ─  

  

 5 

 17 

 30 

◖fi◒ꜞ41 ╠⅜♩כ 

ↄ∏ 3 

∕─  4 

 100 

[ ─ ₒ 14- 2ₓ ⁸ ]  
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─ ≢№╢₈ ₉⌐⅔↑╢ ─ │⁸  3- 5─≤

⅔╡≢∆⁹ 

 3- 5 ⌐⅔↑╢ ─  

  

   

 28 170 

╣ 7 41 

 0 0 

 1,187 1,747 

 0 0 

 1,222 1,958 

β │⁸ 5 / 12 / 18 ⌐ ⇔√ ─ ⁹ 

[ 11 ) ]         

 

₈ ₉⌐⅔↑╢ ↑↔╖ ⁸ ┘ ─

╩ ⌐ ⇔╕∆⁹ 

 

1  ↑↔╖  

│ ↔╖ ─ ↑↔╖⅜ ⌐ ↕╣╢√╘⁸ ─ ┘ ─

─ ⅛╠⁸ ⅛≈ ⌐ ↕╣╢↓≤⅜ ╘≡ ≢№╡⁸ ─ ⅛≈ ⌂

⅜ ╘╠╣╕∆⁹ ⌐│⁸ ⅛╠ ↕╣╢ ↑↔╖ ╩ ⇔⁸ ─

╩ ℮ ⅜№╡╕∆⁹₈ ₉⌐⅔↑╢ ↑↔╖ ─ ╩  3- 6⌐

⇔╕∆⁹₈ ₉≢│⁸7,950 ─ ↑↔╖ ─ ⅜ ↕╣╕∆⁹ 

 

 3- 6 ⌐⅔↑╢ ↑↔╖ ─  

 ↑↔╖ ( )  

 

 
7, 950 

 

C ↑↔╖ ( )  

(X1 ─ 28 + ╣ 7 + 1,187  

+ X2 ─ 0  

+ X3 ─ 170 + ╣ 41 1,747  

+ X4 ─ 0  

+ X5 ─ 0  

+ X6 ─ 0 + X7 ─ 0  

   × 

 c ↑↔╖ ( 2.5 / ) 7,950  
β ⁸ ─ ⅜⌂↕╣≡™⌂™√╘⁸ ≡ ≤⇔≡ ⇔√⁹ 

 

2   

₈ ₉⌐⅔↑╢ ┘ ─ ─

╩  3- 7 ⌐ ⇔╕∆⁹₈ ₉≢│⁸206,393 ─ ─ ⅜ ↕╣╕

∆⁹╕√⁸ ≢│⁸◖fi◒ꜞכ♩⅜╠⅜ ╙ ↄ╩ ╘╕∆⁹ 
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 3- 7 ⌐⅔↑╢ ─  

 
 

( )  

─ ( )  

   
◖fi◒ꜞ

 ╠⅜♩כ
ↄ∏ ∕─  

5  17  30  41  3  4  

 

 

206,393 10,320 35,087 61,918 84,620 6,192 8,256 

 

Yה ( )  

 Y1: ⌐ ™ ∆╢ (4,94 5 101,647 )  

Y2 ⌐ ∆╢ (1,873 97,928 )  

206,393  

ₒ ⌐ ™ ∆╢ ( )ₓ 

₆ ╣ ₇ 

Y1ה ⌐ ™ ∆╢ ( )  

 (X1 ─ 28 + ╣ 7 +X2 ─ (0 ))  

×a (62.6 / )×b1 (0.75)  

     

(X3 ─ 170 + ╣ 41 +X4 ─ (0 ))  

×a (62.6 / )×b2 (0.25)  

4,945  

 

₆ ₇ 

Y1ה ⌐ ™ ∆╢ ( )  

 (X1 ─ 1,187 +X2 ─ (0 ))  

×a (62.6 / )×b1 (1.00)  

     

(X3 ─ 1,747 +X4 ─ (0 ))  

×a (62.6 / )×b2 (0.25)  

101,647  

 

βa ( / )  

A1 (88.8 2/ )×a1 (0.5 / 2)  

×r 1 ─ (0.938)  

      

(A2 ( 281.2 2/ )×a2 ( 1.2 / 2)  

×r 2 ─ ( 0.062) )  

62.6 /  

 

ₒ ⌐ ∆╢ ( )ₓ 

₆ ╣ ₇ 

Y2ה ⌐ ∆╢ ( )  

 ( X1 ─ 28 + ╣ 7 X2 ─ ( 0 ))  

×CP: ↑↔╖ ┘ ( 53.5 / )  

          1,873  

₆ ₇ 

Y2ה ⌐ ∆╢ ( )  

 (X1 ─ 1,187 X2 ─ ( 0 ))  

×CP: ↑↔╖ ┘ (82.5 / )  

          97,928   

─ ( )  

 ×  

ה  

206,393t × ─ 5  

       10,320  
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3   

₈ ₉⌐⅔↑╢ ─ ╩  3- 8⌐ ⇔╕∆⁹₈

₉≢│⁸141,862 ─ ─ ⅜ ↕╣╕∆⁹ 

 

 3- 8 ⌐⅔↑╢ ─  

 ( )  

 

 
141,862 

 

Y ─ ( )  

A ( 5.910917k 2)  

     × 

h ─ (0.024 / 2)  141, 862  

β │⁸₈ ₉⌐ ≠ↄ ⌐⅔↑╢ 30cm ─

◄ꜞ▪╩ ⁹ 

 

2.   

─  

─ ─ │⁸ ─ ⌐╟╡ ╛ ≤∆╢

⁸ ↑↔╖ ⁸ ─ ⁸ ⌐ ∂≡⁸ ⌂

╩ ™╕∆⁹ 

─ ─ ≤⌂∫≡™╢ ⌐≈™≡│⁸ ≢

─ ⅜⌂↕╣≡™╕∑╪⁹⇔√⅜∫≡⁸ ≢│⁸ ⌐ ⌐ ╙ ⌂ ╩ ∂

√₈ ─ ₉─ ─ ⌐ ≠⅝⁸₈ ─ ≤ ─

₉⅜ ⇔√ ╩ ≤⇔≡ ╩ ⇔╕∆⁹ 

⌐⅔↑╢ ─ ┘ ╩  3- 9⁸ ╩  3- 10⁸ ⌐ ™╢

╩  3- 11⁸₈ ─ ₉≢ ⇔√ ─ ─ ╩  3- 12⌐ ⇔╕∆⁹ 

≤⇔≡⁸ ⌐⅔↑╢ ─ ─ ╩  3- 13⌐ ⇔╕∆⁹

─ │ ↔╖≤ ⅜ ╩ ╘╕⇔√⅜⁸ ≢│ ╦╠⅜∕─

╩ ╘≡™╕∆⁹ │⁸ ─ ⌐ ∂≡⁸ ∆╢ ╩ ⇔╕∆⁹ 

 

 3- 9 ─ ─ ┘  

    

  
ה ─  10  900  3,000  

ה ─  10  ₒ ₓ 

↑↔╖  
ה ─  1,000  500  

ה ─  1,000  ₒ ₓ 

─ ₒ 14- 2ₓ ⁸ ╩ ⌐  
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 3- 10 ─  

  

ₒ ₓ 

Yה ( )  

 Y1: ⌐ ™ ∆╢ ( )  

Y2 ⌐ ∆╢ ( )  

 

Y1ה ⌐ ™ ∆╢ ( )  

 (X1 ─ X2 ─ ( ))  

×a ( / )×b1  

     

(X3 ─ X4 ─ ( ))  

×a ( / )×b2  

 

βa ( / )  

A1 ( 2/ )×a1 ( / 2)×r 1 ─  

    

(A2 ( 2/ )×a2 ( / 2)×r 2 ─ )  

 

Y2ה ⌐ ∆╢ (t)  

 ( X1 ─ X2 ─ ( ))  

×CP: ↑↔╖ ┘ ( / )  

ₒ ₓ 

Cה ↑↔╖ ( )  

 (X1 ─ + X2 ─  

+ X3 ─ + X4 ─  

+ X5 ─  

+ X6 ─ + X7 ─  

   × 

  c ↑↔╖ ( / )  
β ⅜ ─ ╩ ⇔⌂™ │⁸ │ 0⌐ ∆╢⁹ 

─ ₒ 14- 2ₓ ⁸ ╩ ⌐  

 

 3- 11 ⌐ ™╢  

       

 

 
 a1 

/m2 
0.5 

 a2 1.2 

β1 
 A1 

m2/  
88.8 

 A2 281.2 

─ ⁸ ─ β2  r 1 r 2 -  93.8 6.2  

 

 b1 -  0.5 

β3 b2 -  
0.1 

(0)  

↑↔╖ ┘   CP /  30.3 164 

↑↔

╖  
 -  c /  1.7 

β  ═ │⁸₈  ─ ─ ₉╟╡⁸ ─ ═ ⁹ 

β  ─ ה ─ │⁸ ─ ⁹ 

β  ⅜ ─ ╩ ⇔⌂™ │⁸ │ 0⌐ ∆╢ ⁸ ⌐ ╦∑≡

╩ ∆╢⁹ 

 ─ ₒ 14- 2ₓ ⁸ ╩ ⌐  
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 3- 12 ─ ⌐⅔↑╢ ─  

  

↔╖ 43 

↔╖ 9 

 5 

 42 

◒꜡☻ 2 

 100 

β ⌐╟╡ ⅜ ⇔⌂™ ⅜№╢⁹ 

[  ⁸ⱨ꜡כ ╩ ⌐ ]  

 

 3- 13 ⌐⅔↑╢ ─  

  

↔╖ 

 3.25 

 0.52 

 0.45 

 0.16 

♃▬ꜘ 0.08 

 

ↄ∏ 0.13 

◖fi◒ꜞכ♩ↄ∏ 0.29 

ↄ∏ 0.01 

ה☻ꜝ●  0.04 

ↄ∏ 0.01 

Ⱳ0.01 ♪כ 

╦╠ 95.05 

 100 

[  ─ 10 ╩ ⌐ ]  

 

 

₈ ─ ₉⌐⅔↑╢ ─ ─ │⁸  3- 14─≤⅔╡≢∆⁹₈

─ ≤ ─ ₉≢│⁸  3- 14─ ╩ ™≡ ╩

⇔╕∆⁹ 

 

 3- 14 ─ ⌐⅔↑╢ ─ ─  

 ─  

 

 3 

 4 

 195 

 71 

 117 

 390 

[ 4 7 15 16ה ─ ⌐╟╢ 4 9 30  18 ]  

 

₈ ─ ≤ ─ ₉⌐⅔↑╢ ↑↔╖ ┘ ─

╩ ⌐ ⇔╕∆⁹ 
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1  ↑↔╖  

₈ ─ ≤ ─ ₉⌐⅔↑╢ ↑↔╖ │⁸  3- 14⌐ ∆≤⅔╡⁸

⅜ 1,000 ≢№╢√╘⁸  3- 9─₈ ה 1,000 ₉─ ⅜

↕╣⁸500t ≤ ↕╣╕∆⁹ 

≤⇔≡⁸  3- 10─ ₒ ₓ╩ ⇔√ ─ ⌐≈™≡╙  3- 15⌐ ⇔╕∆⁹ 

 

 3- 15 ─ ≤ ─ ⌐⅔↑╢ ↑↔╖ ─  

 ↑↔╖ ( )  

─

≤ ─

 

500 

₆ ₇ 

ₒ ₓ╩

⇔√  

C ↑↔╖ ( )  

(X1 ─ 3 + X2 ─ 0  

+ X3 ─ 4 + X4 ─ 0  

+ X5 ─ 195  

+ X6 ─ 71 + X7 ─ 117  

   × 

 c ↑↔╖ ( 1.7 t/ ) 663  
β ⁸ ─ ⅜⌂↕╣≡™⌂™√╘⁸ ≡ ≤⇔≡ ⇔√⁹ 

 

2   

₈ ─ ≤ ─ ₉⌐⅔↑╢ │⁸  3- 14 ⌐ ∆≤⅔

╡⁸ ⅜ 10 ≢№╢√╘⁸  3- 9─₈ ה 10 ₉─ ⅜

↕╣⁸900t ≤ ↕╣╕∆⁹ 

─ ≢ ⇔√ ─ ⌐ ≠ↄ₈ ─ ≤ ─

₉─ ─ ╩  3- 16⌐ ⇔╕∆⁹ ≢│⁸ ↔╖≤ ≢

─ 84 ╩ ╘╕∆⁹ 

≤⇔≡⁸  3- 10─ ₒ ₓ╩ ⇔√ ─ ─ ⌐≈™≡╙  

3- 16⌐ ⇔╕∆⁹ 
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 3- 16 ─ ≤ ─ ⌐⅔↑╢ ─  

 

 

 

─ ( )  

↔╖ ↔╖   ◒꜡☻ 

( )  42  9  5  42  2  

─

≤

─

 

900 378 81 45 378 18 

₆ ₇ ₒ ₓ╩ ⇔√  

─

≤

─

 

1,431 601 129 72 601 29 

 

Yה ( )  

 Y1: ⌐ ™ ∆╢ (1,3 40 )  

Y2 ⌐ ∆╢ (91 )  

1,431  

ₒ ⌐ ™ ∆╢ ( )ₓ 

₆ ₇ 

Y1ה ⌐ ™ ∆╢ ( )  

 (X1 ─ 3 +X2 ─ ( 0 ))  

×a (62.6 / )×b1 ( 0.5)  

     

(X3 ─ 4 +X4 ─ ( 0 ))  

×a ( 62.6 / )×b2 ( 0.1)  

1,340  

 

βa ( / )  

A1 (88.8 2/ )×a1 (0.5 / 2)  

×r 1 ─ (0.938)  

      

(A2 ( 281.2 2/ )×a2 ( 1.2 / 2)  

×r 2 ─ ( 0.062) )  

62.6 /  

 

ₒ ⌐ ∆╢ ( )ₓ 

₆ ₇ 

Y2ה ⌐ ∆╢ ( )  

 (X1 ─ 3 X2 ─ ( 0 ))  

×CP: ↑↔╖ ┘ ( 30.3 / )  

          91  

─ ( )  

 ×  

ה ↔╖  

1, 431 × ↔╖─ 42  

       601  
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3.  ⱨ▼כ☼⌐ ∂√ ─ ─  

─ ─ │⁸ ─ ⅛≈ ה ⌂ ╩ ╘╢℮ⅎ≢─ ⌂

≤⌂╡⁸ ─ ╛♃▬Ⱶfi◓⌐ ∂≡ ╩ ⁸ ∆╢↓≤⅜ ≢∆⁹ 

ⱨ▼כ☼⌐ ∂√ ─ ─ ╩  3- 1⁸ ⱨ▼כ☼↔≤─ ⌐⅔↑╢

─ ╩  3- 17⌐ ⇔╕∆⁹ 

 

 

─ ₒ 14- 2ₓ ⁸  

 3- 1 ⱨ▼כ☼⌐ ∂√ ─ ─  
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 3- 17 ⱨ▼כ☼↔≤─ ⌐⅔↑╢ ─  

 

─ ₒ 14- 2ₓ ⁸   

℮

ⱨ

☼
1

─
─

╕√│ ─

: ₒ ₓ
 

↑↔╖ ₒ ₓ
 ( ⁸ ⁸ ⁸ ⁸

)

:№╠⅛∂╘ ⇔√

ⱨ

☼
2

⅛╠ ─
⌐ ℮ ─

─

: ₒ ₓ
 

↑↔╖ ₒ ₓ

: ⁸

:
╛ ⅛╠ ⇔√ ─

( : ⁸ ⁸ ⁸ ⁸
⁸ : ⁸ )

:№╠⅛∂╘ ⇔√

ⱨ

☼
3

1

↑↔╖─
⅜ ⌡

⇔≡™╢

:
⁷ ↑↔╖─
⁷⁷+
⁷ ─
⁷⁷+
⁷ ∆╢

↑↔╖ :
⁷ ⌐ ╕╣╢

─ :
⁷
⁷⁷×
⁷

⅜ ⌂
( ─ )
⁷ × ( ה )

: ⁸

: ╛╡ ⌐ ≠ↄ
 

:№╠⅛∂╘ ⇔√
⁷⁷⁷⁷⁷ β ╩

ⱨ

☼
3

2

↑↔╖─
⌐╕∞

╩ ∆╢

: ×

↑↔╖ : ×

: ₒ ₓ
 

↑↔╖ ₒ ₓ

╛╡ ⌐ ≠ↄ
 ( ₁ ↕╣╢√╘⁸ ∆╢↓≤⌐ ⅜ )

ⱨ

☼
4

─ ⇔ ─

∆╢ :
⁷
⁷⁷×
⁷

↑↔╖  

╛╡ ⌐ ≠ↄ │

( ₁ ↕╣╢√╘⁸ ∆╢↓≤⌐ ⅜ )
 β ╩

( ⅛╠ ⅛ )─
─

:
⁷
⁷⁷+
⁷
⁷⁷+
⁷ ∆╢
 

↑↔╖ : ה ⌐ ╕╣╢

ⱨ▼כ☼ ─

: ×

↑↔╖ ×

: ×

↑↔╖ ×
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─ ─ ─  

─ ⌐╟∫≡ ∆╢ ─ ╛ ⁸ ⅜ ⌂╡╕∆⁹ ─ ─

─ ╩  3- 18⌐ ⇔╕∆⁹ 

 

 3- 18 ─ ─ ─  

╩ ╦⌂™  

ה │ ↑↔╖ ⅜ ≢№╡⁸ ⌐ ╩ ™⁸ ↑↔╖ ─ ─ ─

⅜ ≢№╢⁹⌂⅔⁸ ─ │⁸ ⅜ ⇔⁸ ⅜ ⅛╠ ⌐ ╣╢╟℮⌐⌂

╢ ⅛╠ ⌐ ↑⅜ ↕╣⁸ ↑↔╖⅜ ↕╣╢⁹  

ה ⇔√ ─ ╩ ∆╢↓≤≢⁸ ─ ╩ ⌂ↄ∆╢↓≤⅜≢⅝╢⁹ 

ה ⅜ ∆╢≤⁸ ה ≤╙⌐ ⅜ ∆╢⁹ ⇔√ │⁸ ⅜ ⅝ↄ

⇔⁸ ⌐≈™≡ ⌂ ⅜ ≢№╢⁹ 

⁸ │ ╩ ℮  

ה ─ ─ ⅜ ≢№╡⁸ ─ ⅜ ≢№╢⁹  

ה ⅛╠ ∫√ ↑↔╖─ ⅜ ╘╠╣╢⁹ ∆╢ ╣⅜№╡⁸ ⌂ ⅜ ≢№╢⁹ 

ה ⌐╟╢ ≢⁸ ⅜ ⇔√ ─ ⅜ ↄ ∆╢⁹╕√⁸ ╛ ─

╙ ™⁹ 

 

ה ╛ ─ ⅜ ™⁹ ≤⇔≡ ∆╢ ╩ ⌐⇔√℮ⅎ

≢─ ⅜ ≢№╢⁹ 

 

ה ⅛╠ ↑↔╖⅜ ∆╢ ⅜ ↄ⁸ ⌐ ╩ ™⁸ ↑↔╖ ─

─ ⅜ ≢№╢⁹  

ה ⅛╠ ∫√ ↑↔╖─ ⅜ ╘╠╣╢⁹ ∆╢⅔∕╣⅜№╡⁸ ⌂ ⅜ ≢№╢⁹ 

 

ה ╛ ⅜ ≤⌂╢√╘⁸ ─ ⌐ ⅜ ≢№╢⁹ 

ה ⌐ ─ ≢│⁸ ─ ⌐╟╢ ╩ ╗ ╩♃כ♦ ≤⇔≡ ╡ ∫≡™╢√

╘⁸ ─ ⌐╟╡ ─ ╩ ∆╢⁹ 

[ ─ ₒ 14- 2ₓ ⁸ ╩ ⌐ ]   
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─ ─  

─ │⁸ ╩ ℮↓≤⅜ ≤⌂╢√╘⁸ ─ ⌐╟╢

╩ ⇔╕∆⁹ 

 

 

─ ─ ה │⁸ ⅜ ⇔≡™╕∆⁹ ⅜ ∆╢ ─

╩  3- 19⁸↔╖ ─ ╩  3- 19⌐ ⇔╕∆⁹ 

↔╖ │⁸ 30 ⇔≡⅔╡⁸  30 ⅛╠ ⌐⅛↑≡

╩ ⇔⁸15 ─ ╩ ∫≡™╕∆⁹180 / ─ ╩ ⇔≡⅔╡⁸

│ 37,768 ℮∟⁸ │ 5,016 ─ ╩ ∫≡™╕∆⁹ 

↔╖ │⁸ 43 ⇔≡⅔╡⁸30 / ─ ╩ ⇔≡™╕∆⁹

│ 1,541 ℮∟⁸ │ 186 ↔╖≤ ↔╖─ ─ ╩ ∫≡™╕∆⁹ 

↔╖ │⁸400,400 ─ ╩ ⇔≡⅔╡⁸ ≢─ │ 64,744 3

≢⁸ │ 14 ╕≢─ 30 ≤⌂∫≡™╕∆⁹ 

≢╙ ╩ ∫≡™╕∆⅜⁸ ⌐│ ⇔⌂™√╘⁸ ≢│

↔╖ ┘ ↔╖ ─ ⁸⌂╠┘⌐⁸↔╖ ─ ─

╩ ™╕∆⁹ 

 

 3- 19 ☿fi♃כ─  

  

 ☿fi♃כ 

  

 7,728 2 ( )  

↔╖  

  

 180 /24 90 /24 ×  

◌כ♩☻   

 ↔╖⁸ ↔╖⁸↔╖ ⁸⇔  

↔╖  

 57  

 30 /  

  

 ↔╖⁸ ↔╖ 

↔╖  

 ⱡ   

 15 14 (30 )  

 74,400 2 

 32,800 2 

 400,400 3 

 64,744 3  

 ↕⁸ ⁸ ◖fi◒ꜞכ♩ 

 

55 3/   

◌ꜟ◦►ⱶ  

╤ ♩כ꜠◐  

[ ┘ 30 ⁸   

⁸ ╩ ⌐    
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─ ┘  

↔╖ ┘ ↔╖  

1   

≢│⁸↔╖ ┘ ↔╖ ⌐⅔↑╢ ╩ ⇔≡™╕∆⁹

─ ─ ╩ ∂≡ ⇔√⁸ ⌐⅔↑╢ ─ ─

╩  3- 20⌐ ⇔╕∆⁹ ⌐⅔↑╢ ─ ─ │⁸↔╖

≢ 1,680 / ⁸ ↔╖ ≢ 830 / ≤ ↕╣╕∆⁹ 

 

 3- 20 ⌐⅔↑╢ ─ ─  

 

 

 

( / )  

 

/  

R5  

 

( / )  

─  

/  

⌐ ╘╢ 

─

 

 

─

─

 

/  

A B=A×280  C D=B- C E F=D×E 

↔
╖

 

180 

<160> 

50,400 

<44,800> 
37,768 

12,632 

<7,032> 
13. 3 

1,680 

<935> 

↔

╖

 

30 8, 400 1,541 6,859 12.1 830 

β < > │ ≢─ ⁹ ─ │ 180t/ ≢№╢⅜⁸ │ 160t/ ≢№╢⁹ 

β ─ │⁸ ↔╖≤ ↔╖─ ╩ ╦∑√ ≤∆╢⁹ 

 

2  ─  

⌐⅔↑╢ ─ ╩  3- 21⌐ ⇔╕∆⁹ 

₈ ₉≢ ⇔√ │⁸ ─ ≢ 3.2 ⁸

│ ≢ 6 ⅜ ⇔⅝╣⌂™╙─≤ ↕╣╕∆⁹ ⁸₈ ─

≤ ─ ₉≢ ⇔√ ┘ │⁸ ─ ⌐⅔™≡ ≢

∆⁹ 

─ ≢─ ⅜ ⌂ │⁸ ╛ ─ ≢─ ╩ ⇔╕

∆⁹╕√⁸ ⌂ ╡ ╩ ∆╢√╘⌐⁸ ╟╡ ⌐ ⇔≡ ─ ╛

─ ─ ╩ ╡╕∆⁹  

 3- 21 ⌐⅔↑╢ ─ β1 

 

  

 

 

( t)  

↔╖ ⌐⅔↑╢ 

 

 

 

 

( t)  

↔╖ ⌐⅔↑

╢  

 
 

β2  

 
β2 

 35,0 87 
3,360t/2  

<1,870t/2 >  

- 31,727 

<- 33,217> 
61,918 1,660t/ 2  - 60,258 

─ ≤ 

─  
378 

1,680t/  

<935t/ > 
 81 830t/   

β  │⁸ ─ ⌐⅔™≡│⁸ │ ⁸ │ ≢ ╩ ∆╢≤ ∆╢⁹ 

⌐⅔↑╢ ↔╖│⁸ ≤∆╢⁹ │ ∆╢↓≤≤⇔≡ ╘⌂™⁹ 

╖↔ה ⁸ ↔╖  

ה ↔╖ ⁸ ↔╖  

β  / / / ⁹ ─℮∟⁸ⱴ▬♫☻≢ ⇔√ │

╩ ∆⁹ 
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1  ─  

⌐⅔↑╢ ─ ╩  3- 22⌐ ⇔╕∆⁹ 

 
─ ₒ 14- 4ₓ ⁸ 31  

 

≢│⁸ ╩ ∆╢↓≤╩ ≤⇔√ ─ ⌐⅔↑╢

╩ ⇔≡™╕∆⁹ ─ ≢ ─ ╩ ∆╢≤⁸

12,376 3 ≢─ 64,744 3 10 ─ 77,120 3 ─ ≤⌂

╡⁸ ⅜ ™√╘⁸ ≢─ │ ≤ ↕╣╕∆⁹ 

⁸ ⌐ ╩ ∂≡ ╩ ∆╢ ≢⁸

⌐⅔↑╢ ─ ─ ╩ ∆╢≤⁸130 / ≤ ↕╣╕∆⁹ 

⌐⅔↑╢ │ ⌐ ≢⌂™↓≤⅛╠⁸ ─ ╛ ┘

⅜ ⇔√ ─ ה ≢ ∂╢ ─ ⌐╟╡ ─ ╩

╢≤≤╙⌐⁸ ─ ╕√│ ─ ┼─ ╩ ⇔╕∆⁹ 

 

 3- 23 ⌐⅔↑╢ ─ ─  

─  
3)  

 
( ╗)  

( 3/ )  

10

─  

( 3)  

 

( 3/ )  

⌐

╘╢ ─

 

 

─  

 

( 3/ )  

─  

 

( / )  

A B C=B×10  D B×10  E F=D×E E= D×1.1 

64,744 7,712  77, 120  771 15.3  118 130  

β ─ │⁸ ⁹ 

β │ ◦♫ꜞ○─ 10 ╩ ⇔√⁹ 

β ⌐ ╘╢ ─ │⁸ ─ ⌐ ≠ↄ⁹ 

β / │⁸ 3 ⌐ ⅛↑ 1.1 / 3╩ ∂≡ ╩ ∫√⁹ 

    

ₒ ─ ─ ₓ 

/ / ×  

 

 3- 22 ◦♫ꜞ○─  

 ◦♫ꜞ○ ◦♫ꜞ○ ◦♫ꜞ○ 

 10 ─ ╩  

⌐ ∆╢  ≢ 10  ≢ 20  ≢ 40  
β ─ ≤ ∑≡ ╩ ℮≤ ⇔⁸ ⌐ ∆╢ ╩ ∆╢⁹ 

 

╩ ∆╢↓≤╩ ≤⇔√ ─  

/  3 -  3/ ×10   
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≤│⁸ ╩ ⁸ ⁸ ∆╢√╘⌐ ⌐ ∆╢ ≢∆⁹ ⌐╟

╡ ⌐ ⅜ ∂⌂™╟℮⌐∆╢√╘⌐⁸ ╛⅛⌐ ╩ ⇔⁸ ⅛╠

╩ ⁸ ⇔╕∆⁹╕√⁸ ⇔≡ ⌐ ∟ ╕╣√ ╩ ⌐ ⇔⁸

ה ⇔╕∆⁹ 

 

1.  ─  

─ ╣╩  3- 2⁸ ⅜ ∆╢ ─ ≤ ╩  3- 24⌐ ⇔╕∆⁹ 

─ │⁸ ≢ ⇔⁸ ≢ ╩ ℮↓≤╩ ≤⇔╕∆⅜⁸

─ ⌐⅔™≡ ≢ ⇔⅝╣∏⁸ ≢─ ╛ ☻Ɑכ☻⅜

⌂ │⁸ ≤ ─℮ⅎ⁸ ╩ ⇔≡⁸ ⌐ ∂≡ ⁸ ⁸ ─

╩ ℮ ╩ ⇔╕∆⁹ 

⌐╟∫≡│⁸ ⅜ ⌂ ≢ ╛⅛⌐ ╩ ≢⅝╢╟℮⁸ ─

⌐ ⌂ ╩ ↑≡⁸ ⌂ ─ ╩ ℮ ╙№╡╕∆⁹

─ ≢│↔╖─ ⅜ ╖⁸ ≤⌂╢↓≤⅜ ↕╣╕∆⅜⁸ ⌐ ↕

╣√ ┼ ╩ ∆╢↓≤│ ╘≡ ≢∆⁹∕─√╘⁸ │⁸ ⅜ ה ∆

╢ ┼ ╩ ∆╢↓≤╩ ≤⇔⁸ ⌐╟╢ ─ ⅜

⌂ ─╖⁸ ─ ╩ ╘╢↓≤≤⇔╕∆⁹ 

⌂⅔⁸ │⁸ 19 ┘ ─ ─ ⁸ ─ ╕≢─ ⌐⁸

─ ⌐ ↕╣√ ─ ╩ ™╕⇔√⁹ 

 

 

β ⌐⅔™≡│⁸ ⌂ ╩ ⇔≡ ╩ ∆╢ ╙№╢⁹ 

β ⁸│≥♪כꜘ⅝ ה ⅜ ↕╣⁸ ⅜ ↕╣╢╕≢─ ⁸ ─

≤⇔≡ ∆╢ ─↓≤⁹ 

─ ₒ 18- 1ₓ ⁸ 31  

 3- 2 ─ ╣ 
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 3- 24 ─ ≤  

    

 

ה ╛ ─ ↑⁸ ─

⌐ ∂≡ ⌐╟╡ ⇔√

╩ ⅛╠ ∆╢√╘

⌐ ⌐ ∆╢ ⁹ 

ה ⌐ ⅜ ⇔≡ ה ⇔⁸

⌐ ∆╢⁹ 

ה ─ ⅛╠ ╩ ⌐

∟⇔√ ╛⁸ ╩ ⌐ ℮

√╘⌐ ↑√ ─ ╩ ⇔

√ ╙ ⌐ ╕╣╢⁹ 

ה ≢│⁸ ⌂ ╡ ⇔⌂⅜

╠ ∆╢≤ ⌐⁸Ᵽ♇◒ⱱ► ─

╛ ⌐╟╡⁸ ─ ╛ ה

╩ ⌐ ∆╢⁹ 

ה ⌐╟∫≡│ │ ╩

⇔⁸ ╛ ⁸◖fi◒ꜞכ♩ ─

╩ ℮ ╙№╢⁹ 

ה ╛ ─ ⁸№╢ ─

↕⅜ ≢⅝╢ ⅜ ╕⇔™⁹ 

ה ⅜ ↕™ ≢╙ ≤⇔≡

∆╢↓≤⅜≢⅝╢⅜⁸ ─ ⌂╢

⅜ ≤⌂╠⌂™╟℮ ╩

∆╢↓≤╛⁸ ╩ ⇔≡ ─

≤ ⇔≡ ∆╢↓≤╙ ∆╢⁹

╕√⁸ ⅜ ∆╢─╩ ←√╘⁸

─ ╩ ∟ ╡ ⌐∆╢ ⁸

╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

ה ה ⌐ ∆╢╕≢─

⅜ ⌐⅔™≡ ⇔⌂

™ ⌐⁸ ─ ╩ ⇔≡⁸

↕╠⌐ ⁸ ⁸ ─ ╩

℮≤≤╙⌐⁸ ╩ ⌐ ⁸

∆╢√╘⌐ ∆╢ ⁹ 

ה ─√╘─ ╩ ∆╢↓≤⅛

╠⁸ ≤ ∆╢≤ ™ ⅜

≤⌂╡⁸ ⁸ ⁸ ⁸

≢⁸ Ⱬ◒♃כꜟ─ ╩ ≢⅝

╢ ⌐ ↑╢⁹ 
 

 ─ ₒ 18- 1ₓ ─ ⁸ 31 ╩ ⌐  

 

2.  ─ ה ⌐ ╢ ⱨ꜡כ 

─ ה ⌐ ╢ ⱨ꜡כ╩  3- 3⌐ ⇔╕∆⁹ 

│⁸ ─ ⌐╟╡ ─ ╩ ⇔⁸ ⌐ ⇔≡⅔™√

─ ⅛╠ ╩ ⇔⁸ ⌂ ─ ╩ ⇔╕∆⁹╕√⁸ ─ │⁸

⌂ ╩ ™⁸ ┘ │ ⌐ ∂≡ ─ ╩ ⇔⁸ ⇔╕∆⁹ 

╕√⁸ ⌐ ╛⅛⌐ ╩ ≢⅝╢╟℮⌐⁸ ╟╡ ─ ╛ ┘

≤─ ╩ ™╕∆⁹ 

 

 

 3- 3 ─ ה ⌐ ╢ ⱨ꜡כ 

─

ה

 

─  ─  

─

─

 

─

─

 

─

 

─

 

─

ה

 

─

⌐

∂

 

─
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─ ה  

─  

1   

─ ─ ╩  3- 25⌐ ⇔╕∆⁹ ≢│⁸ ─ ≤ ⅜

⇔≡ ╦╣╢↓≤⅛╠⁸ ≤ ─ ⌐ ∆╢ ╩ ≤⇔⁸↓─ ╩

─ ≤⇔≡ ⇔╕∆⁹ 

⌂⅔⁸ ⌐≈™≡│⁸  1- 11⌐ ∆ ─ ─ ┘ ─

⌐ ≠⅝⁸ ╩₈ ₉⁸ ─ ≤

─ ╩₈ ₉≢⁸ ⇔√ ≡─ ╩ ∆╙─≤⇔╕∆⁹ 

 

 3- 25 ─ ─  

  

─ 2  
)÷ ⅛↑ ( / 3)÷ ╖ → ↕ )  

× ☻Ɑכ☻ )  

  

/  ÷  

⅛↑ / 3  

ה 0.4 / 3 

ה 1.1 / 3 

ה 1.46 / 3 

╖ → ↕  ⅜ ╕⇔™ 

☻Ɑכ☻  0.8  

 
ה  

ה  

─ β 

╩ 0.5 ⁸ 

╩1 ≤⇔√  

 

 
 

β ╩ ≤ ⇔⁸₈ ₉╩ ⌐ ∆╢≤⁸ ⅜ ≤ ↕╣≡⇔╕℮√╘⁸

╩ ⁸ ╩ 0.5 ≤ ⇔⁸ ⌐ ╩ ∂≡ ⅜ ⇔√ ─ ╩ ⇔⁸

╩ ∆╢⁹ 
─ ₒ 18- 2ₓ ⁸ 31 ╩ ⌐  

 

2   

⌐⅔↑╢ ─ ─ ╩  3- 26⌐ ⇔╕∆⁹ 

─ ⌐⅔™≡⁸₈ ₉≢│ 5.2 2⁸₈ ─

≤ ─ ₉≢│ 267 2⅜ ≤ ↕╣╕∆⁹ 
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 3- 26 ─   

 
 2 β 

        

 

 

 

 
45,407 160,986 -  206,393 22,703 29,270 -  51,973 

 

 
─ ≤

─  

378 144 378 900 189 26 52 267 

β  3- 25─ ─ ─ ⌐ ≠⅝⁸ → ↕ ⁸ ☻Ɑכ☻ ⁸

⁸ ⁸ ⁸ 0.5 ─ ≢ ╩ ∫√⁹ 

β ⌐╟╡ ⅜ ⇔⌂™ ⅜№╢⁹ 

 

─  

1  ─ⱳ▬fi♩ ┘♅▼♇◒  

⅛╠ ╘√ ─ ╩ ⇔⁸ ╩ ⇔╕∆⁹

│⁸ ⌐ ┘ ╩∆╢ ⅜№╢√╘⁸ ╟╡ ─ ╩ ℮≤≤╙

⌐⁸ ≤ ╩ ™╕∆⁹ 

─ ⌐ √∫≡─ⱳ▬fi♩ ╩  3- 27⁸ ─ ⌐ √∫≡─

ⱳ▬fi♩ ╩  3- 28⁸ ┘ ─ ⌐ √∫≡─ⱳ▬fi♩╩  3- 29⁸

♅▼♇◒ ╩  3- 30⌐ ⇔╕∆⁹ 

│⁸ ─ ╛ ╩ ╕ⅎ≡ ╩ ⇔⁸ ╛⅛⌐ ⇔╕∆⁹ 

 

 3- 27 ─ ⌐ √∫≡─ⱳ▬fi♩  

─ ₒ 18- 3ₓ ⁸ ⁸ 

╩ ⌐  

 ⱳ▬fi♩ 

 

ה │⁸ ⌐ ∆╢ ⁸≢⅝╢∞↑ ⌐ ╡⅜⌂™╟℮ ╩ ⇔

≡⅔ↄ↓≤⅜ ╕⇔™⁹ ⅜ ─ ⁸ ⌐╟∫≡│ ≢⅝⌂™ ⅜ ↕╣

╢↓≤╛⁸ ⅜ ⇔≡™╢≤ ⅜ ⌐ ™ ≢│⁸ ─ ⅜

⇔⁸ ↕╣⌂™ ╣⅜№╢√╘≢№╢⁹√∞⇔⁸ ⅜ ™ ⌂ ╩

∆╢≤⁸ ⅜ ⇔ↄ⌂╢↓≤⌐ ⅜ ≢№╢⁹ 

ה ─ ╩ ⌐⁸ ─ ╩ ∆╢⁹ 

ᵑ ⁸ ⁸ ⅜ ≢№╢ ⁸◓ꜝ►fi♪⁸ ─ ⁸

─ ⁸ ⁸ ─   

ᵒ ≢⁸ ─ ⅜ ╕╣≡⅔╠∏⁸ ⌐╦√∫≡ ≤⇔≡ ⅜

⌂ ╡ →  

ᵓ ─ꜞ☻◒╛ ⁸ ─ ┼─ ⅜ ↕™  

β │ ⌐ ─ ╛ ה ≤⇔≡─ ⅜ ↕╣≡™

╢ ╙№╢⅜⁸ ⌐╟∫≡ ≤⇔≡ ≢⅝╢ ╙№╢√╘⁸↓╣╠╙ ╘≡

⇔≡⅔ↄ⁹ 

ה ⌐ ≠ↄ ≢ ↕╣√₈ ₉╩ ⌐ ─ ≤⌂

╡ ╢ ─ ╩ ℮ ╙ ⅎ╠╣╢⁹ 

ה ─ ⅜ ─ ⌐ √⌂™ │⁸ ⌐ ⇔⌂™

≢№∫≡╙⁸ ≤⌂╢ ╩ ⇔≡ ≤∆╢≤╟™⁹ ─ Νꜞ◘▬

◒ꜟ ⁸ ─ ─ ™╙─⌐ ⇔√ ≤⇔≡ ∆╢  

ה ─ ╩ ∆╢√╘⁸ ⌐ ╩⇔≡⅔ↄ↓≤⅜ ╕⇔™⁹ 

ה ─ ─ ⌐ ⇔≡⁸ ⌐⅔↑╢ ≤⇔≡─ ⌐≈™≡ ⌐ ╩

≡⅔ↄ↓≤⅜ ╕⇔™⁹ 

ה ╩ ⌐ ∆╢↓≤│ ↑╢⁹ ≤⇔≡ ⌂ ⅜ ⌂↓≤⅛╠ ─

≤ ∆╢ ⅜№╡⁸ ─ ⌐ ⌐ ⇔√ ≤ ╣ ⅎ╢ ─ ─

⌐ ╩ ∆╢℮ⅎ⁸ ⌐ ─ ┘ ⅛╠─ ⌐ ⇔≡ ⌐

∆╢ ⁸ ╕≢⌐ ╩ ∆╢⁹  
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 3- 28 ─ ⌐ √∫≡─ⱳ▬fi♩  

 ⱳ▬fi♩ 

 

ה ⌐ ⅛╠ ╩ ∆╢ │⁸ ─ ╩ ∆╢⁹ 

ᵑ ⌐ ⇔≡⅔™√ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ᵒ ─ ─ ╛ ⁸≢⅝╢ ╡ ⅜ ⌐╟╡ ╠ ∆╢↓≤⅜≢  

⅝╢ ⅎ┌ ≢⁸ ⌐ ⇔≡™⌂™ ≤∆╢⁹ 

ᵓ ─ ╩ ╢√╘⁸ ⁸ ┼─ ה ⌐╟╡⁸ │

─ ≤ ─ ה ─√╘⌐ ≢№╢↓≤⁸ ⌂ ≢№

╡ ─ ≤ ─ ⌐ ╘╢↓≤⁸ ─ ╩

┼ ∆╢↓≤⅜ ╕⇔™⁹  

ᵔ ⅜ ∆╢ │⁸ ─ ⌐ ⇔™ ─ ≤╙  

⇔⁸ √⌂ ─ ⌐ ╘╢⁹ 
─ ₒ 18- 3ₓ ⁸ ╩ ⌐  

 

 3- 29 ┘ ─ ⌐ √∫≡─ⱳ▬fi♩ 

╩ ⌐  

  

 ⱳ▬fi♩ 

 

ה ⅜ ─ ⌐⅔™≡╙⁸ ─ ↑╩ ℮↓≤⅜ ⅎ╠╣╢√╘⁸   

╛⅛⌐ ∆╢ ⅜№╢⁹ 

ה ╛ ╩ ℮ ┼─ ╩ ⇔⁸Ɽ♇◌כ ╛♄fiⱪ♩ꜝ♇◒ ─   

─ ╩ ℮ ⅜№╢⁹  

ה ⇔√ ╩ ⅜ ╠ ∟ ╗ ╩ ∆╢ │⁸ ─  

╛ ⁸ ⌂ ╡ ─ ⌐ ™ ⌐ ∆╢⁹  

ה ╛Ⱳꜝfi♥▫▪⌐╟╢ ∟ ╖⅜⌂↕╣╢↓≤⅛╠⁸ ─ ╛ ⌐≈™≡⁸ 

⌐ ∆╢ ⅜№╢⁹  

ה │⁸ ─ ─ ⅜ ╛Ⱳꜝfi♥▫▪⌐╟╢ ⌐⌂╢√╘⁸ ╛  

╩╦⅛╡╛∆ↄ ⇔√₈ ₉╩ Ι ⇔≡⅔ↄ↓≤⅜ ╕⇔™⁹ 

 

ה ⌐ ═≡ ™ ⅜ ╘╠╣╢≤≤╙⌐⁸ ╩ ⇔≡ ∆╢↓≤╩ 

╕ⅎ⁸∕─ ╩ ⇔≡ ∆╢⁹ 

ה ─ ⁸ ─ ⁸ ─ ╩ ⇔≡⁸ ⌂ ╩ 

≈ ≤∆╢⁹↓╣╕≢─ ─ ≢│⁸ ─ ⅛╠ ≢ ≡─  

╩ ╘⁸ ≢∆═≡─ ╩ ⅎ╢↓≤╩ ⇔≡™╢⁹  

ה ─ ≤ ⌂ ☻☿◒▪⁸♩כꜟ ( )─ ⁸ ┼─ 

⌂ ╩♩כꜟ ה ∆╢⁹ ╛ ┼ ∆╢ ⅜№╢ ⁸ 

( ⅜≈↑╠╣╢ )╩ ⇔⁸ ↄ⌐ ⇔√ ⅜ ™⁹  

ה ─ ⁸ ⌐╟╢ ⁸ ┼─ ⅜ ⌂™ ≤∆╢⁹  

ה ⌐⅔™≡│⁸ ⌐ ≢⅝╢☻Ɑכ☻ ⌐╙⁸ ה ⁸ ╛  

─▪◒☿☻ ╛꞉כ◌ⱦꜞ♥▫⁸ ─ Ι ( ≢⅝⌂™ │ )⁸  

─ ─ ╩ ∆╢⁹ 
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  3- 30 ─ ⌐ √∫≡─♅▼♇◒  

   

 

ה ⅜ ╕⇔™ ⁸ ⁸  

ה ≤─ ⅜ ≢№╢⁹ 

ה ─ ─ ⅜ ⌂™⁹ 

⌐│ ⌂ ─ ⅜ 

≢№╢√╘⁹ 

 

 ™╒≥╟™⁹ 3,000 2│  ⌂ ─√╘⁹ 

 ™╒≥╟™⁹ 10ha ⅜  
╩ ∆╢ ⅜№╢√

╘⁹ 

─  ⁸ ⁸ │ ↑√╒℮⅜╟™⁹ ─ ⅜ ⅝ↄ⌂╢√╘⁹ 

≢─  
⁸ ⁸Ⱬꜞ◖ⱪ♃כ ⌐

↕╣≡™⌂™╒℮⅜╟™⁹ 

≤⇔≡ ↕╣≡™╢ │⁸

≤⇔≡ ≢⅝⌂™√╘⁹ 

╕⇔™▬fiⱨꜝ 

 

⁸ ╩ ≢⅝╢↓≤⁹ 

≢  

⅜ ⇔√ ─ ─√╘⁹ 

∂╪ ⁸ ⌐⅔↑╢  

─√╘⁹ 

⅜ ≢⅝╢↓≤⁹ 

⌐╟╢ ╙  
─ ─√╘⁹ 

 
⁸ ⁸

⌐╟╢ ─ ⅜⌂™⁹ 
⅝⁸ ⌐ ╩ ∆╢√╘⁹ 

─  

↕╣≡™╢╒℮⅜╟™⁹ 
⁸⌠⅛╢╖ ─ ─√╘⁹ 

│↑─ ™ │ ↑√╒℮⅜╟™⁹ 

⅜ ™╒℮⅜╟™⁹ ⅜ ⇔╛∆™√╘⁹ 

⅜ ⇔⌂™╒℮⅜╟™⁹ 
─ ≢ ╩ ∆

╢ ⅜№╢√╘⁹ 

│ ↑√╒℮⅜╟™⁹ 

╛ ─ ╩ ↑╢√

╘⁹ 

⌐ ╣√ ⅜ ┼ ↕

╣╢↓≤╩ ←√╘⁹ 

ה  

ה ⌂ ⅜╟™⁹ 

ה ⅜ ⌂™ ⅜╟™⁹ 

─ ╩ ←√╘⁹ 

─ ╡ ⇔⁸꜠▬▪►♩─ ⅜

⇔™√╘⁹ 

⌐ ╛ ⅜ ⌂™ ⅜╟

™⁹ 
⌂ ─ ─√╘⁹ 

─  ≢⌂™ ⅜╟™⁹ ꜠▬▪►♩⅜ ⇔ↄ⌂╢√╘⁹ 

─  

─ │ ⌂™ ⅜╟™⁹ 

─ ה │ ╩

⅝ ↓∆↓≤⅜ ↄ⁸ ⌐╟╢ ⅜

⌐ ┌⌂™╟℮⌐∆╢√╘⁹ 

ה │ 6.0 ⅜╟™⁹ 

ה ⅜╟™⁹ 
─ ─√╘⁹ 

ה ─ ♩כꜟ ╩ ≢⅝╢↓≤⁹ ─ ה ─√╘⁹ 

 ♩כꜟ
─▬fi♃כ♅▼fi☺⁸ ⁸

⁸ ⌐ ™╒℮⅜╟™⁹ 

╩ ℮ ⌐ ⌐

╩ ∆╢√╘⁹ 

 

≢⌂™↓≤⁹ ⁸ ⁸ ⌐

⇔≡™⌂™╒℮⅜╟™⁹ ∂╪⁸ ⁸ ⌐╟╢ ┼─

╩ ∆╢√╘⁹ ╛ ⁸ ─ ─ →⌐⌂╠⌂

™ ⅜╟™⁹ 

⌐ ⇔≡™⌂™╒℮⅜╟™⁹ ─ ┼─ ╩ ←√╘⁹ 

─  
⁸ ⁸ ⁸ ─

◄ꜞ▪≢⌂™╒℮⅜╟™⁹ 
─ ╩ ←√╘⁹ 

∕─  ─ ╩ ∆╢⁹ 
⌐ ↕╣╢ ╩♩כꜟ ∆╢

√╘⁹ 

─ ₒ 18- 3ₓ ⁸  
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─  

─ ꜠▬▪►♩ ╩ ∆╢ ─ⱳ▬fi♩╩  3- 31⌐⁸ ─

꜠▬▪►♩ ╩  3- 4⁸  3- 32 ┘  3- 33⌐ ⇔╕∆⁹ 

↔≤⌐ ─ ╛ ⅜ ⌂╢√╘⁸∕╣∙╣⌐ ⇔√ ≤⇔╕∆⁹ 

 

 3- 31 ─ ꜠▬▪►♩ ╩ ∆╢ ─ⱳ▬fi♩ 

  

─ 

 

¶ ⌐ ╩ ⇔⁸ ⌐ ╩ ∆╢⁹ 

¶ ╛ ╤⇔─ √╘─ ╩ ∆╢⁹ 

 

¶ ⌐│ ╩ ∆╢⁹ ╩ ≢⅝⌂™ │⁸ ⌐ ↕╣⌂™╟℮⁸

≢ ™∞╡⁸ ╩ ⇔√╡∆╢⁹ 

¶ ↑↔╖─ ╩ ∆╢√╘⁸ ─ ╩ ∆╢⁹ ⌐ ™ ⇔√

⌐≈™≡│⁸∕─ ה ─ ─ ╛ ┼ ∆╢ ─ ─

─√╘⌐⁸ ⌐ ∂≡ ╩ ⌐ ∆╢⁹ 

☻Ɑ

⁸☻כ

 

¶ ─√╘⁸ ┼─ ╛ ⅛╠─ ⅜ ∆╢√╘─ ☻Ɑכ

☻╩ ⌂ ≢ ∆╢╟℮ ╘╢⁹ 

¶ ─ ⅜ ∆╢√╘─ ☻Ɑכ☻╩ ∆╢⁹ 

 

ה ¶ ─ ╩ ∆╢⁹ ≢─ ╡≤⇔ │ ≤∆╢⁹ │

╡ ╡ ≤∆╢─⅜╟™⁹ 

¶ │⁸ ≤ ─ ─ ⅜ ⌐≢⅝╢╟℮ ∆╢⁹ 

 

 

¶ ─ ╩ ⇔≡ ⅝ ⌐ ─ ╩ ™⁸ ⌐ ∂≡ ≢⅝╢╟℮⌐⇔≡⅔

ↄ⁹ 

¶ ⌐ ⅛╠─ ⁸ ⁸ ─ ⅜ ↕╣╢↓≤⅛╠⁸ ◦

♩כ ⌐╟╢ ⌐≈™≡ ⌐ ∂≡ ∆╢ ⅜№╢⁹ 

¶ ─ ⌐≈™≡⁸ ⌐ ╩ ╗ ─ ⌐ ⅝∆╢ ⁸ ─ ╛

⅜ ™╛∆™╟℮ ⁸ ─ ╩ ∆╢⁹ │ ⌐ ↕╣╢ ⅜

™⅜⁸ │ ↄ─ ⅜ ∆╢↓≤│ ↕╣≡™⌂™√╘⁸ ─ ⁸

─ ╩ ∆╢⁹ 

¶ ─ ≢│⁸ ╛ ╩ ≢⅝⌂™↓≤ ⅛╠⁸ ┼ ↕╣√ ╛

⁸ ⁸◖fi◒ꜞכ♩⅜╠ ╩ ─ ⌐ ⇔√ ⅜№╢⁹√∞⇔⁸↓╣╠

─ │⁸ ≢ ≢⅝╢ ╛ ⌐ ⅜№╢ ≢ ↕╣√╙─≢№╡⁸

∏⇔╙ ⌂ ≢│⌂™⁹╛╗╩ ∏ ∆╢ ⌐│⁸ ╩ ∆╢ ≢

⇔√ ╩ ⇔≡ ≤⇔≡ ∆╢ ⅜№╢⁹ 

 

¶ │⁸ ⇔≡ ∆╢⁹ 

¶ ─ ╛ ╩ ⇔⁸ ─ ⅜ ⅝™╙─⁸ ⅜ ™╙─│№╠

⅛∂╘ ╘─ ╩ ⇔≡⅔ↄ⁹ ─ ⌐╟∫≡│⁸ ⅜ ↄ⌂╢ ─

│ ⌂╢↓≤⅛╠⁸ ─ ⌐ ∂≡ ─ ╩ ∆╢⁹ 

¶ ─ ה ─ ╩ ⇔⌂™╟℮⁸ ⅜ ↄ⌂╢

/ │ ⌐ ∆╢─≢│⌂ↄ⁸ ─ ⅛╠ ╣√

┼ ∆╢⁹ 

¶ ⅜ ↄ⁸ ≢─ ╩ ⌐ ℮ ⅜№╢ ⌐≈™≡│⁸ ┼─

╖☻Ɑכ☻╩ ∆╢⁹ 

♩כ꜠☻ ¶ ╛ Ⱳכ♪⌐│▪☻ⱬ☻♩⅜ ╕╣╢ ╙№╢√╘⁸ ─ ≤

⌐⌂╠⌂™╟℮∕╣∙╣ ⇔≡⁸ ─√╘ ⌂ ╡◖fi♥♫ ⌐ ╣≡ ⅝∆

╢⁹╕√⁸ Ⱳכ♪⅛╠│ ⌐╟∫≡│⁸ ─ ─ ⅜№╢√╘⁸

≤─ ╩ ↑╢╟℮⌐◖fi♥♫ ≢♩כ◦╩ ∫√╡⁸ⱨ꜠◖fiⱣ♇◒ ╩

⇔⁸ ⌐ ⇔ ≢─ ╩ ℮⁹ 

¶ PCB ┘▪☻ⱬ☻♩⁸∕─ ─ ה ⁸∕─ ⅜ ⌂ ⅜ ↕╣√

⌐│⁸ ─ ≤ ⇔⌂™╟℮⁸ ⇔≡ ∆╢⁹ 

¶ ─ ꜟכ꜡ⱶכ▪⁸│≡∫╟⌐ ─ ╩ ⇔≡ ╩ ⇔⁸∕─╕╕

╩ ┼ ∆╢≤™℮ ⅜ ≢№╢⁹ 

¶ ─ ≤≤╙⌐⁸ ─ ⌐ ∂≡⁸꜠▬▪►♩╩ ∆╢⁹ 
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∕─  

¶ ─ ⌐│⁸ ─ ≢│⌂™₈ ↔╖₉⅜ ↕╣╛∆™√

╘⁸ ─ ─ ⁸ ♅▼♇◒⁸ ┼─ⱨ▼fi☻─ ⁸ ┼─ ─

⁸ ⌐ ∂≡ ╩ ∆╢⁹ 

¶ ⱨ▼fi☻│ ╩ ∆╢ ⌐╟╡ ╩ ∆╢↓≤⌐ ⅎ⁸ ┼─ ה

─ ─ ╛ ⇔─ ⅜ ≢⅝╢╙─╙№╢⁹ 

¶ ⁸⅜╣⅝ ⅜ ≢⁸ ≢ ⇔√╒℮⅜ ┼ ⇔≡ ∆╢╟

╡╙ ≢№╢ ⌐│⁸ ⌐ ╩ ∆╢↓≤╩ ∆╢⁹ ─

⌐ √∫≡│⁸ ─ ─ ─ ⌐ ≠ↄ ─ ⅛╠

─ ╩ ↕╣√ ⅜⁸ ─ ≢№╢

╙─╩ ↄ⁹ ╩ ⇔╟℮≤∆╢ ⌐│⁸ ─ ╩ ≤⇔⁸ ≢ ╡

╢↓≤≤∆╢╙─⁹ ╩ ∆╢↓≤≢ ╩ ≢⅝╢⁹√∞⇔⁸ ╩

∆╢√╘⌐│⁸ ⅜ ↕╣╢ ⌐⅔™≡⁸ ─ ╩ ⇔√

─ ┼─ ─ ≤⌂╢ ─ ⁸ ─ ┘ ⌐≈™

≡ ╘√ ╩ ⅛╠№╠⅛∂╘ ⇔≡⅔ↄ↓≤⅜ ≢№╢⁹ 

─ ₒ 18- 3ₓ ⁸ ╩ ⌐  

 

 

β │⁸ ⅜ Ⱬ◒♃כꜟ ─ ╩ ⇔√╙─≢№╡⁸ ─ ≢ ⅛╠ ﬞ ⇔

√ ╩ ⇔√╙─≢№╢⁹ ─ ⌐╟∫≡│⁸ ↕╣╢ ─ ⅜ ⌂╢↓≤⅛╠⁸ │

─ ⌐ ⇔≡⅔ↄ─⅜╟™⁹ 

β ─ │ ─ ≤ ─ ─ ╙ ⇔ ∆╢⁹ 

⅜ ™ │⁸ ╩ ⇔≡ ─ ╩ ⇔≡╙╟™⁹ 

β ≢№╣┌ ⌐ ─ ╩ ∆╢─⅜ ╕⇔™⅜⁸ ⅜ ⌂ │ ─ ─ ╛⁸

≤ ╤⇔ ╩ ↕∑╢ ─ ⅜ ≢№╢⁹ 

β ─ ⁸ ⌐ ⇔√ ♃▬ꜘ╛ ⁸♁ⱨ□⁸כ │ ↔╖≤⇔≡ ↕╣╢ ⅜№╢√╘⁸

⌐ √∫≡│↓╣╠╩ ∆╢↓≤╩ ╘√ ⅜ ≢№╢⁹ 

╕√⁸ ─ │⁸ ─ ⁸ ─ ╩ ⇔⁸ ─ ≤∆╢⁹ 

─ ₒ 18- 3ₓ ⁸  

 3- 4 ─ ꜠▬▪►♩  
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 3- 32 ─ ꜠▬▪►♩  

 ─  

 
⌐╟∫≡ ∆╢ │⁸ ╛ ⅜ ⌂ ≤⌂╢√╘⁸ ╛◖fi

⁸♩כꜞ◒ ה ─ ⅜ ↄ⌂╢⁹ 

─

 

 
⌐╟╡ ⇔√ ה ה ⌐⅔↑╢ ─ 

─  26  

ה
⌂ 

⁸ ⁸♩כ◦ ⱨ▼fi☻⁸ ∂╪ ⁸ ⁸ ⁸ ⁸ 

♩▬꜠⁸ ⁸ ⁸ ∂╪ⱴ☻◒ ─  

 ⁸ ⁸ ⁸ ○Ɑ꜠⁸כ♃כ ⁸  

─

 

 
 

 
 

 
⌐╟╢  

 
ה  

≢ ╢  ◘▬♩  

  

∕ὤ

ǓȐ

ʥ Ẏ
ι ὤЕƲ

֯

ǖǡ

֯ Ẏ

ὤЕ

ὡ∕

֞̂ К

Њ
֥

ї֥

Ǥǵ̀ы ᶩ

֯
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 3- 33 ─ ꜠▬▪►♩  

 ─  

 
⌐╟∫≡ ∆╢ │ ⅜ ⌂ ≤⌂╢√╘⁸ ╛ ⁸

⅜ ↄ⌂╢⁹ 

─

 

 

ה
⌂ 

⁸ ⁸♩כ◦ ⱨ▼fi☻⁸ ∂╪ ⁸ ⁸ ⁸ ⁸ 

♩▬꜠⁸ ⁸ ⁸ ∂╪ⱴ☻◒ ─  

 ⁸ ⁸ ⁸ ○Ɑ꜠⁸כ♃כ ⁸  

─

 

 
 

 
 

 
 

 
 

≢ ╢  ◘▬♩  

 

  

∕ὤ

ǓȐ

ʥ Ẏ

ι ὤЕƲ

ὡ∕

֞̂ К

Њ
֥

ї֥

Ǥǵ̀ы ᶩ

֯

ǖǡ

֯ Ẏ

ὤЕ

֯
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≢ ≤⌂╢  

⌐ ∆╢↓≤⅜ ↕╣╢ │⁸№╠⅛∂╘ ╩ ⇔⁸ ⌂╙─⌐≈™≡│

⇔╕∆⁹╕√⁸ ╛ ⁸ ⁸ ⌐≈™≡╙ ⇔

╕∆⁹ 

─ ≢ ≤⌂╢ ⌂ ╩  3- 34⌐ ⇔╕∆⁹ 

 

 3- 34 ─ ≢ ≤⌂╢ ⌂  

 ⌂     
⌐

∂≡ 

 
 

⁸  ─ ⁸⌠⅛╢╖  

 

 ₃ 

ⱴ◓Ⱡ♇♩ ─
Ᵽ♇◒ⱱ►  

─  

 

 ₃ 

⁸♩כ◕
 fi⁸כ▼♅

 

⁸ 
ה ─  

 

₃  

⁸ 
≡ ⁸ 

⁸ 
 

─ ⁸ 
─ ─ ⁸

⅔ ה∑╠ ─  

 

₃  

fiכ◖ ⁸ 
 ⱪכ꜡

⅝ ─ ⁸ 
─ ה ∟ ╡
─ ─  

 

 ₃ 

  

 

₃  

 
 

ⱨ◊כ◒ ─ 
Ᵽ♇◒ⱱ►  
ⱴ◓Ⱡ♇♩⁸☻
◔ꜟ♩fi 

─ ⁸ ⁸ 
╖ →⁸ ─ ╖ ╖ 

 

₃  
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 ⌂     
⌐

∂≡ 

 
 

 ─  

 

 ₃ 

 

Ɽ♇◌כ ⁸

Ⱳ♦▫ ⁸ 

♄fiⱪ⁸ 

ꜟכ꜡ⱶכ▪

 

─ ה  

 

₃  

 
 

 

ⱴ☻◒⁸ 
╘⅜⌡⁸ ⁸

⁸
 

⁸▪☻ⱬ☻♩   

 

₃  

 
ⱪ꜠ⱢⱩ ⁸ 

♩▬꜠ 

─√╘─ ☻Ɑ⁸☻כ 
♩▬꜠ 

 

 ₃ 

 כꜝכ◒
Ⱳ♇◒☻ 

─ ─ ─    ₃ 

 
 

 
─  

 ה
─  

 

 ₃ 
 

─ ♩כ◦ ⁸  

 

 ₃ 

 

™ 
⁸ ⁸

⁸ ה ⁸
┼─  

 

 ₃ 
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⌂     
⌐

∂≡ 

 

Ⱡ♇♩  

 

 ₃ 

Ⱡ♇♩ ∂╪─  

 

 ₃ 

♃▬ꜘ ⁸
ה  

∂╪─  

 

 ₃ 

 
╛ ה ─√╘─

⁸ ─ ☻Ɑכ☻
⌐⅔↑╢ ─  

 

 ₃ 

  

 

 ₃ 

⁸ 
⁸  

⁸  

 

 ₃ 

⁸ 
⁸ ⁸ 

 

─
ה ה ─

 

 

 ₃ 

 
∕─ ─ ─

 
-  

 ₃ 

 [ ─ ₒ 17- 1ₓ ⁸  

ⱨ◊♩♅ꜗfiⱠꜟ ⱱכⱶⱭכ☺ ╩ ⌐ ]  
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─ ה  

1  ─  

─ ה ⌐│⁸ ⁸ ─ ⁸ ─♅▼♇◒ ╛ ─ ⁸

⁸ ╤⇔ ⅜ ⌐⌂╡╕∆⁹1≈─ ≢ ⅜ ⌐ √╢↓≤≤

⇔⁸ ≢─ ⅜ ⇔™ ╛ ─ │⁸ ┼ ∆╢↓≤≢ ⇔╕∆⁹ 

⌐ ╩ ≢⅝╢╟℮⁸ ╟╡⁸ ⌂ ⁸ ⁸ ה ⁸

⁸ ⁸ ⌐≈™≡⁸ ╛ OB⁸ ⁸◦ꜟⱣכ ☿fi♃⁸כ

⁸ ─ ╩ ╘≡ ⇔╕∆⁹ 

 

2  ─  

─ ╛ ⁸ ─ ─ ⅛╠⁸ ⅛╠─ ⅜ ≢№╢√╘⁸

↔≤⌐ ⁸ ╩ ≡╢≤≤╙⌐⁸ ⌐ ─ ╛ ╩ ⇔

≡ ╛ ≢ ╩ ℮ Ⱳꜝfi♥▫▪⁸ ⁸ ─ ╩ ⇔╕∆⁹ 

─ ⌐╟╢ⱷꜞ♇♩╩  3- 35⁸ ─√╘⌐ ∆═⅝ ╩  3- 36⌐ ⇔

╕∆⁹ 

 

 3- 35 ─ⱷꜞ♇♩ 

 ⱷꜞ♇♩ 

⌂  

─ ⌐ ∂≡ ╩ ℮↓≤⅜≢⅝╢ ╩ ⇔⁸ ╛

│ ⅛╠ ⌐ ∆╢↓≤⅜ ≤⌂╡⁸ ☻Ɑכ☻─

╩ ⅞⁸ ─ ╩ √∆↓≤⌂ↄ⁸ ⌂ ⅜ ≤⌂╢⁹ 

─  

⁸ ─ ⅜№╢ ╛ ↄ∏⁸ ╩

⌐ ∆╢↓≤≢⁸ ╛ ה ה ─ ⅜ ≤⌂╡⁸

╛ ─ ─ ⌐ ⅜╢⁹ 

ה ─ ≤

─  

─ ╩ ∆╢↓≤≢⁸ ─ ⌐ ∂√ ─

⅜ ≤⌂╡⁸ ה ─ ╛ ─ ⌐ ⅜╢⁹ 

─  
─ ⅜ ╗↓≤≢ ⅜ ⇔⁸ ─

⌐ ⅜╢⁹ 

─ ₒ 18- 4ₓ ⁸ 31 ╩ ⌐  

 

 3- 36 ─√╘⌐ ∆═⅝  

 

 

 

 

 

  

 

(1)  
¶ ↔╖─ ה ⌐ ∆╢ ה ╩ ⇔⁸ ⌐⅔™≡

╩ ℮↓≤⅜≢⅝╢ ↑╩ ℮⁹ 

(2) ⌂ ─

ה  

¶ ≢─ ⌐ ⌂ ─ ⁸ ─ ה ⁸

⁸ ╤⇔ ⌐≈™≡⁸ ⇔≡⅔ↄ⁹ 

¶ ⅛╠─ ⅜ ≢№╢√╘⁸ ↔≤⌐ ⁸

╩ ≡≡⅔ↄ⁹ 

¶ Ⱳꜝfi♥▫▪⌐ ∆╢ ─ ⁸ ╩

♩♇꜠ⱨכꜞ─╘√╢∆ ╩ ⇔≡⅔ↄ⁹ 
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(1) ⅛╠─

⌐ ∆╢

 

¶ ⌐ ⇔≡⁸ ∂ ⌐ ─ ─ ╩ ⇔≡ ╣⌂™↓

≤ ⁸ ⌐≈™≡ ∆╢⁹ 

¶ Ⱳꜝfi♥▫▪─ ⅜ ⌂ │⁸Ⱳꜝfi♥▫▪┼ ─ ⌐

≈™≡ ∆╢⁹ 

(2) ≢─  

─ ⁸ 

─  

¶ ─ ↔≤─ ≤ ╩ ⇔⁸ ∆╢⁹ 

(3) ≢─  

 

¶ ↔≤⌐⁸ ─ ╩ ⇔⁸ ⅛╠─ ╤⇔╩ ™⁸

─ ╩ ℮⁹ 

¶ ⌐ ╩ ⇔⁸ ⁸ ─ ╩ ℮⁹ 

¶ ∂ ⌐ ─ ─ ⅜ ∫≡™╢ │⁸ ⅛╠ ⇔≡

╩ ℮╟℮ ∟ ╖ ⌐ ∆╢≤≤╙⌐ ╩ ℮⁹

─ ⌐ ⇔⌂™╙─ ⅜№╢ │ ∟ ╢╟℮ ∆╢↓≤

≢⁸ ─ ╩ ∆╢⁹ 

¶ ─√╘⁸●☻Ⱳfiⱬ⁸ ♃fi◒ ─ │⁸ ⅛╠

⇔≡ ⇔⁸ ╛⅛⌐ ┼ ⅝ ∆⁹ 

[ ┘ 30 ⁸ 

╩ ⌐  

 

3 ה  ─  

─ ╛ ╩ ∆╢√╘⌐│⁸ ה ─ ⅜ ≢⁸ ⌐

ה ┼─ │⁸ ╩ ∆╢ ≢ ─ ≤⌂╡╕∆⁹⇔√⅜∫≡⁸ ≢№

╣┌ ╩ ⇔⁸ ╩ ⇔╕∆⁹ ⅜ ≢⅝⌂™⁸ ⌐ ╦⌂™ │⁸

╩ ⇔≡⅔⅝╕∆⁹ 

 

4  ─ ה  

→ ↕ ─ ╛ ─ ┘ ─ ⁸ ⌐⅔↑╢ ─ꜟ

♩כ ⁸ ⌂ ─ ה ⅜ ⅎ╢╟℮⁸ ⌐ ─ ה ╩ ™╕∆⁹ 

 

5  ⅝─ ⁸ ה╖↔ ─  

─ ╛ ה ⅜ ⌂ ⁸ ⅝╛ ┼─ ↔╖─ ⁸ ⅜ ╦

╣╢ ⅜№╡╕∆⁹ 

⅝│⁸ ה ┼─ ↄ⌂™√╘⁸ ⅝─ ╩ ┘⅛↑╕∆⁹ 

↔╖╛ ╩ ∆╢√╘⁸ ⌐ ╩ ⇔⁸ ─ ┘ ─♅▼♇◒

╩ ™╕∆⁹╕√⁸ ─ ⌐│ ─ ╛ ╩ ⇔⁸ ⅛╠─

╩ ⇔╕∆⁹ ∑≡⁸ ╛ ⌐╟╢ ┼─ ╛⁸ ─ ─√╘─

─ ⁸ ─ ┘Ɽ♩꜡כꜟ ─ ─ ╩ ™╕∆⁹ 

⅜ ⌐ ╠ ⇔√ │⁸ ⌐≈⌂⅜╢ ⅜№╢↓≤⅛╠⁸

┼─ ╩ ⇔⁸ ╛⅛⌐ ⇔╕∆⁹ 
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6   

≢─ ─√╘⁸ ─ ≢fiכ◖╩ ℮ ∟ ╡ ╩ ⇔⁸

─ ╛ ╩ ℮ ⁸ ╩ ⇔╕∆⁹ 

│⁸ ⱴ☻◒╛ ⱷ●Ⱡ⁸Ⱬꜟⱷ♇♩⁸ ⁸ ╖ ⅝ ─ ⅝⁸ ⁸ ─

╩ ∆╢↓≤≤⇔⁸ ⌐ ╩ ™╕∆⁹╕√⁸ ─ ⁸ ⌐≈™≡⁸

⁸ ─ ⅜ ™ ⌐ ⅜ ⇔√ ╙ ⇔⁸ ⌐ ⌐⅔™≡│⁸ ─

╛ ה ─ ⁸ ╩ ™╕∆⁹ 

 

7 ה   

⌐ ╩ ∆╢ ≢ ╩ ↓∆⅔∕╣⅜№╢√╘⁸ ┼─ ה

╩ ≤ ─℮ⅎ ⇔⁸ ╩ ⇔╕∆⁹ ⌐ ∂⁸ ⌐╟╢ ⁸

─ ─ ╩ ™╕∆⁹ 

≢─ ה ⌐≈™≡─ │⁸◖ꜝⱶᵓ ≢─ ה ╩ ⁹ 

 

◖ꜝⱶᵓ ─ ה ≢─  

ủ ⌐ ⌐ ⁹ 

ủ▪◒☿☻ ─ ╛ ─ ⅜ ╠╣√√╘⁸ ─ ╩ 10

⇔⁸ ╛ │ ⌐ ⁹ 

ה ≤ ⇔√ ─  

ה ⌐ ⌂ ה ╩  

ה ╩ ↑≡ ╩  

ה ╣ ─ ─  

ה ┼─ ▪◒☿☻ ─  

ה ╛ ─ ⌐╟╢ ─  

ủ ⇔≡ ∟ ╖╩ ∫√ ⌐│ ⌐ ∆╢ ⱨ□☻♩꜠כfi ─ ↓≤≤⇔⁸

♅ꜝ◦─ ≢  

 

 

─ ⌐⅔↑╢ ⌐≈™≡ ⁸ 10 29  

 3- 5 ⱨ□☻♩꜠כfi  
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8   

⅜ ↄ ╖ ⅜∫√ ⁸ ─ ⅝⌐╟╡ ⇔≡ ≢ⱷ♃fi●☻⅜ ⇔⁸

⅜ ∂╢↓≤⅜№╡╕∆⁹ ≤⇔≡⁸ ─ ╖ → ↕─ ⁸ ─ ⁸

─ ╡ ⇔⌐╟╢ ⁸ ─ ⁸ ┘ ●☻ ⁸ ─

┼─ ╩ ⇔╕∆⁹╕√⁸ ⅜ ⇔√ │⁸ ≤ ⇔≡ ⌂ ╩ ™╕

∆⁹ ⌐ ⌐ ⇔≡│⁸ ─ ╩ ⌐⁸ ⌂ ╩ ╡╕∆⁹ 

─ ╩  3- 37⌐ ⇔╕∆⁹ 

 

 3- 37 ─  

 ─  

↕  

ה β ╩ ╗⁹ ─ ╖ →│ ↕ m  

ה ─ ─ │ 200 2  

ה ─ ≤ ≤─ │  

 

─  

⁸כ♃▬ꜝⱲfiⱬ⁸☻●ה ⁸Ᵽ▬◒ ─ ╩ ╗ ╛⁸ ⁸Ᵽ♇

⁸כꜞ♥ ─ ╩ ╠∆ ─ ╩ ↑⁸ ╩ ⇔√ ≢⁸

≤│ ↕∑⌂™⁹╕√⁸ ╛⅛⌐ ┼ ⅝ ∆⁹ 

 

ה ╖ →√ ─ ≢ ∆╢ ─ ╩ ≢ ∆╢ ∂≤↓╤

⌐ ∫≡ ⇔⌂™ ⁹ 

ה ⌐ │ ─ ╡ ⇔╩ ™⁸ ╖ →√╕╕─ ≢

⇔⌂™╟℮⌐∆╢⁹ 

ה ⌐╟╢ ╩ ™⁸ ⌐╟╢ ─ ╠⅞╛ ⅜ ↕╣√ ⌐

│⁸ ⅛╠ m ─ ↕─ ╩ ⇔⁸ 40 70 ≢№╣┌⁸∕─ ─

╡ ⇔≤ ⅝ ⅎ─ ╩ ℮⁹ ⅜ ↕╣√ ⌐│⁸ ⌐ ∆╢↓≤⁹ 

ה ─ ─ │ ─ ⅜ ∆╢√╘⁸ ⌐ ⅜ ≢№╢⁹ 

ה ─ │⁸ ╟╡ ⅛ ╣≢ ∆╢↓≤⅛╠⁸ ⌂ↄ≤╙

10 ╕≢│ ⅜ ≢№╢⁹ 

ה ╖ →√ ⌐●☻ ⅝ ╩ │ ╡ ⇔ ⌐ ∆╢↓≤≢⁸

╩ ╘ ╩ ∆╢⁹ 

ה ─ ⅜ 80 №╢≤⁸ ∆╢↓≤⌐╟∫≡ ⅜ ⇔⁸

⌐ ╢ ⅜№╢↓≤⅛╠ ⅜ ≢№╢⁹ 

ה ─ ─ ⌐ ↕ 30cm ─ ╩ ™≡™╢ ⁸●☻ ⅝ ─ │

↑╢↓≤⁹ 

☻●ה ⅝ ╩ ∆╢ │⁸ ⅛╠ ∆╢⅛⁸ ╡ ⇔ ⌐ ∆╢╟℮

⌐∆╢↓≤⁹ 

ה ╡ ⇔╩ ∆╢ ⁸ ⅜ ™↓≤⅛╠ ─ ╩ ╡ ⇔≢⅝

⌂™ ⁸ ─ ⅜ ™ ⁸ ─╖╩ ╡ ∆↓≤

⌐╟∫≡⁸ ╩ ╢↓≤╙ ≢№╢⁹ 

♩כ◦ה ⌐╟╢ │⁸ ⅛╠─ ⅜ ╛ ⅜ ↕╣⁸

⅜ ∂╢ ⅜№╢√╘⁸ ♩כ◦─╘√─ │ ↑╢⁹√∞

⇔⁸ ♩כ◦─╖─ │⁸ ≤ ─ ╩ ≢⅝⁸ ≢№╢⁹ 

⸗♬♃ꜞfi◓ ה ─ ╩ ≢╙ ⌐ 1 ⇔⁸ ╛ ─ ╩ ℮⁹ 

≤ 

 
ה ─ ⌐ ⅎ⁸ ─ ╛⁸ ╩ ∆╢⁹ 

β ≤│⁸ ↄ∏⁸ ⁸♩☻♄כ♄♇꜠ꜙ◦⁸ ♃▬ꜘ⁸ ⱪꜝ☻♅♇◒ ⁸ ↔╖⁸ ≢№╢⁹ 

[ ⌐⅔↑╢ ─ ⌐≈™≡ ꜟ◒▬◘ꜞה ⁸

 23 ╩ ⌐ ]   

ǖǡ ֯ 5 ̊ʤ

ǀ Ǳ̌ ḹǵ∕ ḭ ǁ

Ҳȋ├ ǵǦȈ

ș2 ̊ʣ ͪǠȒ

ȋ ↓ʣ ș

ǠȒǦȈ ʣǙ

ǜș5 ̊ʤǯǠȒ

2 ̊ʣ
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1.  ─ ה  

≢ ⇔≡™╢ ≤ ─ ⅜ ⇔√ ⁸

⅜ ≤⌂╢ ⅜№╡╕∆⁹ ─ ≢ ⇔⅝╣∏⁸ ≢─ ╛

☻Ɑכ☻⅜ ⌂ │⁸ ≤ ─℮ⅎ⁸ ─ ╩ ⇔⁸

┼─ ╩ ∆╢√╘⌐ ─ ╩ ⁸ ⇔╕∆⁹ 

⌐ ─ ─ ╩  3- 38⁸ ꜚ♬♇♩─ ≤ ╩  3- 39⁸ ꜚ♬

♇♩─ ╩  3- 6⌐ ⇔╕∆⁹ 

─ │⁸ ╛ ∆╢ ─ ⅝↕╩ ⇔√ ≢ ⇔╕∆⁹ 

 

 3- 38 ─ ─  

  

─

ha  
ꜚ♬♇♩─ ꜚ♬♇♩ × ꜚ♬♇♩─ ha/ꜚ♬♇♩  

ꜚ♬♇♩─  

ꜚ♬♇♩  
/ ÷ ꜚ♬♇♩─ / ♩♇♬ꜚה  

─ ₒ 18- 2ₓ ⁸ 31  

 

 3- 39 ꜚ♬♇♩─ ≤  

ꜚ♬♇♩ 

 
 

( ha/ꜚ♬♇♩)  

 

 ♃▬ⱪ ─  
 

/  

 

 

─ ה  

4.5 

0.4 140 

1.0 350 

1.6 570 

 4.0 

0.4 300 

1.0 750 

1.6 1,200 

 

 

◖fi◒ꜞכ♩ ─ ה  

2.5 

1.1 240 

1.3 280 

1.6 360 

 5.0 

1.1 1,700 

1.3 2,000 

1.6 2,500 

  ─ ה  2.5 

0.2 120 

0.4 240 

0.6 360 
─ ⌐ ≠ↄ ─ ⌐ ∆╢   

ꜟ◒▬◘ꜞה ⁸ 29  
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─ ⌐ ≠ↄ ─ ⌐ ∆╢  

ꜟ◒▬◘ꜞה ⁸ 29  

 3- 6 ꜚ♬♇♩─ ⁸   
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2.  ─  

─ ⌐ ™⁸ ─ ⁸ ─ ⁸ ה ─

─ ─ ─ ╣⁸ ─♩כ◦ ╣ ╛ ⌐╟╢ ─ ╩ ™⁸

─ ⌂ ╩ ∂√ ⌐⁸ ⌐ ╢ ⌐ ™⁸ ⇔≡ ┼ ⇔╕∆⁹ 

─ ⌐№√∫≡─ ╩  3- 40⁸ ─ ─ ╩  3- 7⌐ ⇔╕∆⁹ 

 

 3- 40 ─ ⌐№√∫≡─  

─ ⌐№√∫≡─  

ה ─ │⁸ ⅜ ≢№╢⅜⁸ ≤─ ꜟכꜟ─ ⅜№╢ │⁸∕

╣╠⌐ ≠⅝ ∆╢⁹ ⌂ ⅜ꜟכꜟ ╕∫≡™⌂™ │⁸ ⌐ ≤

⇔⁸ ─ ⌐ ∫√ ─ ╛ ─∆⅝ ה╡ ⁸ ⌐ ∂√ ╩ ℮⁹ 

ה ⌐ ⇔≡│⁸ ⌐ ∂≡⁸ ⌐ ╢ ─ ╛ ─

─ ╩ ↑╢⁹ 

ה ─ ⌐ ⇔√ ⅜№╢ │⁸ ╡ ↓⇔≡ ⌐ ∆╢⁹ 

ה │⁸ ─ ⁸ ⅝⇔√ ┘ ─ ⁸ ≤ ─

╩ ⇔⁸ꜞ☻◒⌐ ∂≡∕─ ╩ ∆╢⁹ 

ה ╩ ℮ │⁸ ─ ⅛╠ ─ ⌐ ╕╣╢ ─№╢

╩ ⇔⁸ ⌂ ╩ ∆╢⁹ 

ה ⅜ ↕╣√ ⌐│⁸ ╩ ∆╢⁹ 

ה ⅜ ⇔√ ⌐≈™≡│⁸ ≤ ╩ ╡ ╦⇔⁸∕╣∙╣ ∆╢↓≤⅜

╕⇔™⁹ 

─ ₒ 18- 6ₓ ⁸ 31  

 

 

─ ₒ 18- 6ₓ ⁸ 31       

 3- 7 ─ ─ ⌐ ∂≡ ⌂ ╩ ⇔≡   
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ה  

ה ─ ⱨ꜡כ 

ה ─ ⱨ꜡כ╩  3- 8⌐ ⇔╕∆⁹ 

≢ ⇔√ │⁸ ⌐╟∫≡ ╕√│ ⌐ ↕╣╕∆⁹

⌐ ↕╣ ↕╣√ │⁸ ─ ╛ ─ ⌐ ∂≡⁸

─ ╕√│ ⌐ ⇔╕∆⁹√∞⇔⁸ ─ ─ ╛ ▬fiⱨꜝ─

⌐╟∫≡│⁸ ╛ ─ ⌐ ⇔≡ ⇔╕∆⁹ 

≢│⁸ ─ ה ⁸ ─ ┘∕─ ⁸ ♩כꜟ ⌐

≈™≡ ⇔╕∆⁹ 

 

 

 

 
│ ⌐╟╢ ⁸ │ ⌐╟╢ ╩  

≤│⁸ ⌐╟∫≡⁸ ⅜ ⌂ ≢ ╛⅛⌐ ╩ ≢⅝╢╟℮⁸ ─ ⌐

⅛≈ ⌂ ╩ ⇔≡⁸ ⅜ ≤⌂∫≡ ╩ ℮ ─↓≤⁹ ⌐╟∫

≡ ⌐ ה ↕╣√ │⁸ ⅛╠ ╕≢─ │⁸ ⅜ ℮⁹√∞⇔⁸ │⁸

⅜ ה ∆╢ ┼ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

 3- ה 8 ─ ⱨ꜡כ 

 

─  

⌐╟╡ ⌐ ⅜ ∂⌂™╟℮⌐∆╢√╘⌐⁸ ╛ ╩ ╕

ⅎ≡ ↔≤─ ⁸ ⁸ ┼─ ╛ ╩ ⇔╕∆⁹ 

↑↔╖─ ╩  3- 41⌐ ⇔╕∆⁹ ↑↔╖─ │⁸ ⌐ ≈⅜№╡╕∆⁹

─ ה ╛ ⅜ ─☻כ♁ꜞ╢∆ ╩ ╕ⅎ≡⁸≥─ ╩ ∆╢⅛╩ ⇔╕∆⁹ 

  

)  

↑↔

╖╩ ╗   
 

─  

ה

─  
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 3- 41 ↑↔╖─  

No    

 

⅜ ה ∆╢ ┼

⌐≢⅝╢∞↑ ⇔≡╙╠℮

 

╛ ⅜ ה ∆╢

─ ⅝ ╛

─ ⌐ ⇔≡╙╠™

∆╢  

┘ ╩ ∆╢

 

 

─ ╩ √∆ ⌐ ∆

╢⁹ 

 

ᵑ ↑↔╖─ ⅜ ™⁹ 

ᵒ ⅜ ™ ≢№╢⁹ 

ᵓ ╩ ⇔√ ≢

ה ─ ⅜ ≢№

╢⁹ 

─ ⅜ ≢⁸ ─

╩ √∆ ⌐ ∆╢⁹ 

 

ᵑ ↑↔╖─ ה

⌐ ∆╢ ה ╩

⌐ ≢⅝╢⁹ 

ᵒ ה ⌐╟╢ ─

─ ⅜ ≢№

╢⁹ 

─╖⌐╟╡⅜√™
⌐ ∆╢⁹ 

ⱷꜞ♇♩ 

ה ⅜ ∆╢↓≤⌐╟
╡⁸ ↑↔╖─ ╩ ←
↓≤⅜≢⅝╢⁹ 
ה ≤ ⇔≡ ↑↔╖╩

∆╢ ⅜ ⌂ↄ≡ ╗⁹ 
ה ⌐≤∫≡│ ─ ╩

√∏≤╙ ↑↔╖╩ ∫≡
ↄ↓≤⅜≢⅝╢⁹ 

ה │ ╕≢ ⇔⌂ↄ
≡╙╟™√╘ ⅜ ↕╣
╢⁹ ⅜ ≢ ⇔
≡ ≢⅝⌂ↄ⌂╡⁸
┼ ≢⅝⌂ↄ⌂∫√ ╙
↔╖ ⇔╩ ℮↓≤⅜≢⅝
╢⁹ 
ה ╩ ∆╢√╘⌐
∆╢ ╩ ⌂ↄ≢⅝╢⁹ 

ה ⅜ ≢ ⇔√
╡ ≢⅝⌂ↄ⌂╡⁸
┼ ≢⅝⌂ↄ⌂∫√
╙↔╖ ⇔╩ ℮↓≤⅜

≢⅝╢⁹ 
ה ┼ ∆╢ ∞↑⁸

┼─ ─
╩ ←↔≤⅜≢⅝╢⁹ 

♦ⱷꜞ♇♩ 

ה ─ ⅜ ⅎ╢≤⁸ ∆
╢ ⅜ ↄ⌂╢⁹ ⅜

≤⌂╢⁹ 
ה ─ ⅜ ™≤∆←⌐

⇔⁸ ↑↔╖⅜ ∆╢
⅜№╢⁹╕√ ─ ⅜

⌂∆⅞╢≤⁸ ─
╛ ─ ⅜ ∆╢
⅜№╢⁹ 

ה ╕≢─ ⅜ ⌐≤∫
≡─ ≤⌂╢⁹ 
ה ⅜ ≢ ⇔≡
≢⅝⌂ↄ⌂╡⁸ ┼ ≢
⅝⌂ↄ⌂∫√ ┼─ ╩
∆╢↓≤⅜ ≢№╢⁹ 

ה ↑↔╖─ ↕╣╢
⅜ ⌐ ∆╢√╘⁸

⅜ ↄ ≤⌂╢⁹ 
ה ─√╘⁸◓ꜝ♇ⱪꜟ ─▪
♃♇♅ⱷfi♩ ─ ╩

∆╢ ⅜№╢⁹ 
ה ⅛╠ ╛ ≤─

ה ⅜ ≢№╡⁸
─ ╩ ∆╢⁹ 
ה ╛ ⌐ ╩
∆╢ ⅜ ↄ⌂╢≤⁸ ₁
⌐ ↑↔╖⅜ ∆╢↓
≤⅜ ↕╣╢⁹ 

ה │ ─╖╩
∆╢ ≤ ⇔≡⁸
⌂ ╛ ─
⅜ ↄ ≤⌂╢

⅜№╢↓≤⌐ ⅜ ≢
№╢⁹ 

β ≤⇔≡⁸ fiꜛ◦כ♥☻─╖↔↑ │ ↑╢↓≤≤∆╢⁹ 

─ ₒ 17- 3ₓ ⁸ 31  

 

3.   

⌐╟╡ ⌐ ⅜ ∂⌂™╟℮⌐∆╢√╘⁸ ⁸ ╛⅛⌐ ╩

⇔⁸ ╩ ⇔╕∆⁹ │⁸ ─ ≢│ ⅜ ⌐⌂╢⅔∕╣⅜№

╢√╘⁸ ╟╡ ─ ∆╢ ─ ⌂ ⁸ ─№╢ ⁸

⁸ ⁸♩כꜟ ╛ ⁸ ⌐≈™≡ ╩ ™⁸ ⌐ ╛⅛⌐

╩ ⅎ╢╟℮⌐ ╘╕∆⁹ 

─ ≤ ♩כꜟ ╩ ∆╢ ─ ╩  3- 42⌐ ⇔╕∆⁹ 
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 3- 42 ─ ≤ ♩כꜟ ╩ ∆╢ ─  

  

 

 ה

 

ⱴ♇ⱪ♪כ◙Ɫה ⌐╟╡ ─ ╩ ⌐ ⇔⁸ ─ ≤ 

⅛╠ ─ ╩ ∆╢⁹  

ה │⁸ ─ ⌐╟╡ ⅜ ⌂ ⅜ ╢ ─ ⅜№╢√╘⁸ 

GPS≤ ─ ♃כ♦ ╩ ™⁸ ⌐ ∂≡ ─ ≤  

⅜♩כꜟ ≢⅝╢ ≤∆╢⁹  

ה │⁸ ─ ∞↑≢⌂ↄ⁸ ─ ⅜  ♩כꜟ√╣╠

╩ ∆╢ ╙ ⇔⁸ ╩ ⇔√ ♩כꜟ⌂ ╩ ∆╢⁹  

ה ≢⅝╢ ─ ⅜ ™ ⅜ ↄ⁸ ─ ⇔⅛ ⅎ⌂™↓≤⅜ ↕╣╢⁹ 

⌐│ ♄fiⱪ♩ꜝ♇◒ ─ ≢ ⅜ ™ ⅜ ≤⌂╢ ╙№╢⁹ 

ה ┼ ≢⅝╢ ≢╙⁸ ⅜ ™≡™⌂™↓≤╙ ↕╣⁸ ╛  

╩ ה ⇔⌂⅜╠ ╖ ╘╢ⱪ꜠☻Ɽ♇◌כ ⅜ ⇔√ ╙№╢⁹ 

 

 ה

 

 ה

 

┼─  

ה ─ ⌐│ 10 ♄fiⱪ♩ꜝ♇◒⅜ ↕╣╢↓≤⅜ ™⁹ ⅜  

⌂ ⅛╠ ⌂ ╩ ∆╢⁹ 

ה ┼─ │ ⅜ ∆╢ ⅜ ↄ⁸ ⌐ ♩כꜟ√⇔  

⅜ ♩כꜟ⁹╢╣↕ ─ ⌐ √∫≡│⁸≢⅝╢∞↑ ≢ ≢⅝╢  

≤⇔⁸ ⅜ ⇔⌂™╟℮⌐ ∆╢⁹  

ה ─ ה ─ ─√╘⁸ ╩ꜟכ◔☻◒♇ꜝ♩⌐ ⇔√╡⁸  

⌐⅔™≡ ⇔√╡∆╢↓≤⅜ ⅎ╠╣╢⁹√∞⇔⁸∕╣╠─ ⅜ ∆ 

╢╕≢─ ╛ ─√╘⁸ ─ ≤ ⁸ ─ ╩  

⇔≡⁸ ≢⅝╢╟℮⌐⇔≡⅔ↄ↓≤╙ ≢№╢⁹ 

ה ─ ⌐│⁸ ─ ─√╘⁸ ╩ ∆╢ ╙№╢⁹ 

─ ₒ 17- 3ₓ ⁸ 31  

 

4.  ─ ─  

⌐⅔™≡⁸ ⅜ ⇔√ ⅛╠ ─ ╕≢─ ─ ⌐≥─

─ ⅜ ≤⌂╢⅛╩ ⇔⁸ ─ ╩ ⇔╕∆⁹╕√⁸ ⌐│⁸ ─

⌐ ≠⅝⁸ ─ ─ ╩ ™╕∆⁹ 

 

 

⅛╠ ╕≢─ ─ ─ ╩  3- 43⁸ ⌐⅔↑╢

╩  3- 44⌐ ⇔╕∆⁹ 

 

 3- 43 ⅛╠ ╕≢─ ─ ─  

  

─ ═ 

/  
3 β÷ №√╡─ 3/ ÷  

─  

/  
─ ═ / ÷ /  

/  / ÷  

 k × ÷ k / ה  

k  ⅛╠ ╕≢─ k  

β ─ ⌐ ╩ ∆╢⁹ 

─ ₒ 17- 2ₓ ⁸ 31 ╩ ⌐  
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 3- 44 ⌐⅔↑╢  

   

  3- 7 ┘  3- 16  Ί 

№√╡  
3/  

●ꜝ 6.6 3/  

10.0 3/  

╩ 10 ≤  

─╖⅛↑  

ꜝ●ה  1.1 / 3 

ה 0.4 / 3 

ה 1.46 / 3 

 
525  

275  

⅛╠ 3ﬞ ⅛╠ ╩ ⇔⁸ ⌡ 2 ≢

∆╢ ≤⇔≡ 21 ﬞ ⁸ 6  

⅛╠ 1ﬞ ⅛╠ ╩ ⇔⁸ ⅛

╠ ⌡ 1 ≢ ∆╢ 11ﬞ ⁸ 6  

 7 /  Ί 

k  15 k  
◓ꜝ►fi♪≤ ⅛╠

☿fi♃כ╕≢β 

 30 k /  ⌐⅔↑╢ ╡╟♃כ♦  

 30  ⌐⅔↑╢ ╟╡  

 20  ╖ ╖ ╟╡ 10 ™ 20 ≤  

 50  Ί 

/  2 /  / ÷1  

β │⁸ ⅛╠ ☿fi♃כ╕≢─ ⁹ ≢│⁸ ⌐ ─№╢₈ ◓

ꜝ►fi♪₉╩ ≤⇔≡ ∆╢⁹ 

 

 

⅛╠ ╕≢─ ─ ─ ╩  3- 45⌐ ⇔╕∆⁹ 

─ ≢№╢₈ ₉≢│⁸ ─ ⌐ 11 ⁸ ─

⌐ 22 ⁸ 33 ⅜ ≤ ↕╣╕∆⁹╕√⁸₈ ─ ≤ ─ ₉

≢│⁸ ⁸ ┘ ─ ⌐ ₁ ⁸ ⅜ ≤ ↕╣╕∆⁹ 

│ ─ ╩ ⇔⁸ ╩ ⇔√ ≢⁸ ⇔╕∆⁹ 

 

 3- 45 ⅛╠ ╕≢─ ─ ─  

 
 

 
3  

 

 

( 3/ )  

 

═

 

/  

 

( / )  
 

( / )  

 

 

 45,407 113,518 10 

525 

22 11 

33 

 160,986 146,351 6.6 43 22 

 

 

─

≤ ─

 

 378 945 10 

275 

1 1 

3  144 131 6.6 1 1 

 378 259 10 1 1 

β ⌐╟╡⁸ ⅜ ╦⌂™ ⅜№╢⁹ 
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5.  ─  

⇔√ ⌐ ≠⅝⁸ ─ ⌐ ╘╕∆⁹ 

 

ₒ ₓ 

⅜ ∆╢ ╛ ╖ ─ ╩ ⇔⁸ ⌐ ╢

╕√│ ╛ ⁸ ─ ⌐≈™≡ ⇔╕∆⁹ 

⌐ ⅜ ─ ™ ⌐ ↕╣╢ ╙ ⇔⁸ ─ ╙ ⇔╕∆⁹ 

 

ₒ ₓ 

─ ╛ ─ ╩ ⇔⁸ ⌂ ╩ ה ⇔╕∆⁹╕√⁸

⅜ ∆╢ ⌐│⁸ ╛ ⌐ ⇔ ╩ ™╕∆⁹ 

ה ─ ╩  3- 46⌐ ⇔╕∆⁹ 

 

 3- ה 46 ─  

ה   ▬ⱷכ☺ 

Ⱳ♦▫  

 
ה ─ ─ ⅝⌂ ╙  

∆╢↓≤⅜≢⅝╢⁹ 

 

ה ╩ ↕∏⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

♄fiⱪ  

350kg  

 

♄fiⱪ  

ה ─ ╖ ╖│⁸Ⱳ♦▫ │

⅛╠ ™⁸ │ ╩ ™≡ ∆╢⁹ 

 

ה │⁸ ╩ ∆╢♄fiⱪ ≤ 

∂≢№╢⅜⁸ ╩ ╘╢√╘⌐ 

Ⱳ♦▫╩ №⅔╡⌐⇔√╙─≢№╢⁹  

♄fiⱪ  

 

ה ─ ─ ⅝⌂ ╙  

∆╢↓≤⅜≢⅝╢⁹ 

 

ה ╩ ↕∏⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

ה ⅜ ™√╘⁸ ↑↔╖─ ╖ ╤⇔

─ ╩ ⌂ↄ≢⅝╢⁹ 

 

 

◒ꜝⱶ  

ה ╩ ╕╖ →⁸ ≢│ ╖∆╢

─⌐ ╩ ∆╢╙─╛⁸ ╖ ╖⅜

⌂ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 



 

77 

ה   ▬ⱷכ☺ 

Ɽ♇◌כ  

 

 

ה ⅜ ⇔⁸ ╩ ⅝ →⁸ ╩

⌐ ⇔ ╗ ─ ⁹ ≢⅝╢

─ ↕⅜ ╕∫≡™╢⁹ ™ ╛ ⅛

⌂ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

ה ─ ⅝™ ─ ╛ ─

⌐│ ⇔≡™⌂™⁹ 

 

Ɽ♇◌כ  

 

 

 

Ɽ♇◌כ  

 

(ⱪ꜠☻ ) ה  ⅜ ⇔⁸ ╩ ⅝ →⌂⅜╠

⌐ ⇔ ╗⁹ 

 

ה ╩ ≢⅝╢√╘ ─ ↑↔╖

╙ ∆╢↓≤⅜≢⅝╢⁹ 

 

Ɽ♇◌כ  

 

(ⱪ꜠☻ )  

 

◖fi♥♫  

 

ה ≢ ─ ╖ ╤⇔╩ ⅎ╢╟℮⁸ 

─ ─◒♇ꜝ♩ⱶ⌐╟╡⁸כ▪─

╩ ≢⅝╢⁹ 

 

ה ─ ⁸ ⁸ ╕≢╩◦☻♥ⱶ

≢⅝╢ ⁹ 
 

⁸ 

 

ה ⅜ ∫≡ ╩ ∆╢√╘─

⁹ 

 

Ᵽ♇◒ⱱ► 

ה ↑↔╖╩ ╗↓≤─≢⅝╢▪♃♇♅ⱷ

fi♩╩ ⇔√╙─⁹ ─ ↑↔╖─

┼─ ╖⌐ ∆╢⁹ 

 
─ ₒ 17- 3ₓ ⁸ 31  

 

6. ─♩כꜟ   

│⁸ ⌐ ╩♩כꜟ√⇔ ⌐⁸ ─ ╛ ╩ ⇔√ ╩♩כꜟ⌂

⇔╕∆⁹ ⌐ │⁸ ─ ∞↑≢⌂ↄ⁸ ─ ╩♩כꜟ⅜

∆╢ ╙ ⇔⁸ ╩ ⇔╕∆⁹ 

♩כꜟ ─ ⌐ √∫≡│⁸≢⅝╢∞↑ ≢ ≢⅝╢ ≤⇔⁸ ⅜

⇔⌂™╟℮⌐⇔╕∆⁹╕√⁸ ┼─ ⌐╟╢ ⅜ ∆╢ ⅜№╢√╘⁸ ─

╩ ⇔⁸ ≤ ─℮ⅎ≢ ╩ ♩כꜟ√⇔ ┘ ≤⇔╕∆⁹  
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ה  

│⁸ ╛ ⌐ ∂≡ ⁸ ⁸ ─ ╩ ™⁸ ⌂ ╡ ╩

╡⁸ ╩ ⇔╕∆⁹ 

 

1.  ─  

≢ ∆╢ ─ │⁸ ≤⇔≡ ─ ≢ ℮↓≤╩ ≤⇔╕∆⅜⁸

─ ⁸ ─ ┘ ▬fiⱨꜝ─ ⌐╟∫≡│⁸ ╛ ─

┼ ⇔⁸ ⇔╕∆⁹ 

 

2.  ─  

─ ╛ ╩ ⇔⁸ ⌂ ╡ ╩ ™╕∆⁹ ה ה ─ ⌐ √

∫≡│⁸ ─ ─ ╛ ⁸ ₁─ ⌐ ∂√ ⌂ ╩ ⇔╕∆⁹ 

─ ─ ה ╩ ⌐ ⇔╕∆⁹ 

 

 

─ ⱨ꜡כ╩  3- 9⌐ ⇔╕∆⁹ 

⌐│⁸ ↄ∏╛ ⱪꜝ☻♅♇◒ ─ꜞ◘▬◒ꜟ ⌂╙─╩ ↄ ╕╣≡™╢√╘⁸

≢─ ╩ ∆╢↓≤≢ ╩ ╠⇔╕∆⁹ 

⅝∆╢ │⁸ ⇔╛∆™↓≤╩ ⌐ ⅝⁸ ╩ ∂╕∆⁹ ⌐╟∫≡│

⇔╛∆™√╘ ─ ⅝╩ ↑⁸ꜞ◘▬◒ꜟ ⌂╙─ │ ╢∞↑ ⇔⁸╕≤

╘≡ ⇔╕∆⁹╕√⁸ꜞ◘▬◒ꜟ ⌂╙─│⁸ ⌐ ─ ╩ ™╕∆⁹ 

╛ ╩ ⌐ ⇔⁸ ⌂ ↄ∏╛◖fi◒ꜞ⁸╠⅜♩כ ↄ∏

╩ ⅝ ⇔⁸♩꜡fiⱷꜟ╛☻◔ꜟ♩fiⱣ◔♇♩ ─┤╢™ ↑ ⌐╟╡ ╩ ⇔√ ⁸

─ ⅝↕⌐ ⇔⁸ ⁸ ⁸ ╩ ™╕∆⁹ 

 

 

─ ₒ 24- 1ₓ ⁸ 31                  

 3- 9 ─ ⱨ꜡כ 
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ↄ∏ 

ↄ∏─ ⱨ꜡כ╩  3- 10⌐ ⇔╕∆⁹ 

ↄ∏│⁸ ╛Ɽכ♥▫◒ꜟⱲכ♪ ─ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ╛⁸☿ⱷfi♩ ⁸Ⱳ▬ꜝכ

─ꜟ◒▬◘ꜞꜟⱴכ◘─ ⁸ ≤⇔≡ ↕╣╢ ⁸ꜞ ◘▬◒ꜟ │ ⌐ ╡╕∆⁹

ↄ∏│ ≢ ∆╢↓≤⅜ ⌂√╘⁸ ⇔╛∆™ ≢№╡⁸ ╙ ™↓≤⅛╠⁸ ™

≢ ─ ≤ −⌂™╟℮⌐ ה ⇔╕∆⁹ 

≢│⁸ ─ ⌐ ∂≡⁸ ⁸♩꜡fiⱷꜟ╛☻◔ꜟ♩fiⱣ◔♇♩⌐╟╢ ⌐

╟╡⁸ ─ ╩ ™⁸ ⇔≡ ≤⇔≡ ╩ ™╕∆⁹ 

⌂⅔⁸ ⌐╟╡ ╛ ⅜ ⇔√ ↄ∏╩ ↔╖≤ ╦∑≡ ∆╢ │⁸↔

╖─ כꜞ꜡◌ ⅜ ∆╢ ╣⅜№╢√╘⁸ ●☻ ─ 800ϴ ╩

∆╢√╘⌐⁸ ╛ ╩ ∆╢ ⅜ ∂╢ ⅜№╢↓≤⌐ ⇔╕∆⁹ 

 

 
─ ₒ 24- 3ₓ ⁸ 31                  

 3- 10 ↄ∏─ ⱨ꜡כ 

 

◖fi◒ꜞכ♩ ┘▪☻ⱨ□ꜟ♩⅜╠ 

◖fi◒ꜞכ♩ ┘▪☻ⱨ□ꜟ♩⅜╠─ ⱨ꜡כ╩  3- 11⌐ ⇔╕∆⁹ 

◖fi◒ꜞכ♩ ┘▪☻ⱨ□ꜟ♩⅜╠│⁸ ╟╡ ─ ≢ ╙ꜞ◘▬◒ꜟ↕╣≡™╢

≢∆⁹ ─ ה ⌐⅔™≡│⁸ ╘ ⇔ ≤⇔≡ ↄ↓≤─≢⅝⌂™ ≢№

╡⁸ ─╒╓ ⅜ ≢ ↕╣╢ ⅜ ™≢∆⁹ 

≢│⁸◖fi◒ꜞכ♩⅜╠╩ ≤ ≢ ₁⌐ ⇔⁸ ⌐ ∂≡ ≢ ╩ ™

╕∆⁹╕√⁸ ╩ ∆╢ │⁸ ⅜ ⇔⌂™╟℮⌐ ⇔╕∆⁹ 

⅜ ⌐ ╗╟℮⁸ ⌐ ∂≡◖fi◒ꜞה♩כ▪☻ⱨ□ꜟ♩⅜╠─ ─

╛ ╩ ∫≡ ╩ ⇔╕∆⁹ 

 

 
─ ₒ 24- 4ₓ ⁸ 31           

 3- 11 ◖fi◒ꜞכ♩ ┘▪☻ⱨ□ꜟ♩⅜╠─ ⱨ꜡כ 
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ꜞ◘▬◒ꜟ  

ꜞ◘▬◒ꜟ ─ ⱨ꜡כ╩  3- 12⌐ ⇔╕∆⁹ 

ꜞ◘▬◒ꜟ ♥꜠ⱦ⁸◄▪◖fi⁸ ה ⁸ ה ⌐≈™≡│⁸

≤⇔≡ꜞ◘▬◒ꜟ ⌂╙─│ ꜞ◘▬◒ꜟ ╩ꜟ◒▬◘ꜞ≢♩כꜟ ™╕∆⁹ 

⅜ ⌂ │⁸ ─ ⅛╠ ⌂ ≢ ꜞ◘▬◒ꜟ ╩ ⇔⁸

⌐≡ ⇔⁸ ꜞ◘▬◒ꜟ ⌐ ≠⅝ ⌐ ⅝ ⇔≡ꜞ◘▬◒ꜟ⇔╕∆⁹

⌐ ℮ │⁸ ≤⇔≡ ─ ≤⌂╡╕∆⅜⁸ ↔≤⌐ꜞ◘▬◒ꜟ ─

⅜ ≢№╢↓≤⌐ ⇔╕∆⁹ ╛ ─ ╩ ⇔ꜞ◘▬◒ꜟ ⅛ ⅛│ ⅜

⇔ ⌂ │ ⌐ ⁸ꜞ◘▬◒ꜟ ─ │⁸  3- 47⌐ ∆

╩ ∫√ ≢⁸ ─ ≤ ∑≡ ⇔╕∆⁹ 

 

 
 

 

 
─ ₒ 24- 6ₓ ⁸ 31   

 3- 12 ꜞ◘▬◒ꜟ ─ ⱨ꜡כ 

 

 3- 47 ╩ ⌐ ╘╢√╘─  

  

♥꜠ⱦ 
¶ 47 ─╙─│⁸◖fi♦fi◘⌐ PCB⅜ ↕╣≡™╢ ⅜№╢√╘ ╡ ∆⁹ 

¶ │⁸ ≤▪ꜟⱵ─√╘ ╡ ∆↓≤≢ꜞ◘▬◒ꜟ ≢№╢⁹ 

◄▪◖fi 

¶ 47 ─╙─│⁸◖fi♦fi◘⌐ PCB⅜ ↕╣≡™╢ ⅜№╢√╘ ╡ ∆⁹ 

¶ ◖fiⱪ꜠♇◘כ│ ↄ⁸ ⌂√╘№╠⅛∂╘ ╡ ∆⁹ 

¶ │⁸ ≤▪ꜟⱵ─√╘ ╡ ∆↓≤≢ꜞ◘▬◒ꜟ ≢№╢⁹ 

¶ ꜞ◘▬◒ꜟ ≢ ⱨ꜡fi─ ⅝ ╡⅜ ╘╠╣≡™╢√╘⁸

⌐ ∆╢⁹ 

 

 ה

 

¶ ◖fiⱪ꜠♇◘כ│ ↄ⁸ ⌂√╘№╠⅛∂╘ ╡ ∆⁹ 

¶ ⌐ ⅜ ∫≡™╢ ⅜№╢─≢⁸ ╡ ↄ⁹ 

¶ ꜞ◘▬◒ꜟ ≢ ⱨ꜡fi─ ⅝ ╡⅜ ╘╠╣≡™╢√╘⁸

⌐ ∆╢⁹ 

 
│כ♃כ⸗ ¶ ↄ⁸ ⌂√╘№╠⅛∂╘ ╡ ∆⁹ 

¶ ☻♥fi꜠☻ ╙ ≢№╣┌ ⁸ ∆╢⁹ 
─ ₒ 24- 6ₓ ⁸ 31 ╩ ⌐  

ꜞ◘▬◒ꜟ ⱨ꜡כ 

ꜞ◘▬◒ꜟ ⱨ꜡כ 
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∕─  

∕─ ─ ⱨ꜡כ╩  3- 13⁸ ↕╣╢ ╩♩כꜟꜟ◒▬◘ꜞ┘  3- 48

⌐ ⇔╕∆⁹ 

ꜞ◘▬◒ꜟ ─ ⁸Ɽ♁◖fi⁸♦☺♃ꜟ◌ⱷꜝ ⌐≈™≡│⁸ ─

⌐ ⅝ ⇔╕∆⁹╕√⁸∕─ ─ ╙⁸ ≤ ≢♩כꜟ─ ╩ ™╕∆⁹√∞⇔⁸

™ ─ ⌐ ∆╢ PC⁸ ⁸♦☺♃ꜟ◌ⱷꜝ⁸ⱦ♦○⁸HDD │ ≢

⇔╕∆⁹╕√⁸◌☿♇♩◖fi꜡╛ PCB ─ ─ ╛◖fi♦fi◘ ─ ה

│ ⇔≡ ⇔╕∆⁹ 

 

  
─ ₒ 24- 7ₓ ⁸ 31           

 3- 13 ∕─ ─ ⱨ꜡כ 

 

 3- 48 ↕╣╢  ♩כꜟꜟ◒▬◘ꜞ┘

↕╣╢  ♩כꜟꜟ◒▬◘ꜞ 

PC ♦☻◒♩♇ⱪPC⁸ⱡכ♩ PC⁸ ♦▫☻ⱪ꜠▬ 
Ɽ♁◖fi R ⌐╟╢ꜞ◘▬◒
ꜟ◦☻♥ⱶ№╡ 

 ╩ ╗ 
⸗Ᵽ▬ꜟהꜟ◒▬◘ꜞהⱠ♇♩꞉כ◒
⌐╟╢ꜞ◘▬◒ꜟ◦☻♥ⱶ№╡ 

 ⱦ♦○◌ⱷꜝ⁸♦☺♃ꜟ◌ⱷꜝ⁸ ⱶכ◕  

ꜞ◘▬◒ꜟ ⌐ ≠ↄ ─
 

∕─
┘ ⅛
╠─  

꜠fi☺⁸ ⁸ ⱳ♇♩⁸ ⁸ ⁸
ⱦ♦○♦♇◐⁸DVD⁸○כ♦▫○  ⁸כ♃♬⸗⁸
Ⱡ♇♩꞉כ◒ ⁸ⱪꜞfi♃⁸כ◖Ⱨכ ⁸ 
fi⁸꜡▬▪⁸כꜘ▬ꜝ♪ ☻♃fi♪⁸ ⁸
ⱨ□fiⱥכ♃☻כ♩⁸כ♃כ 

─ ₒ 24- 7ₓ ⁸ 31 ╩  

 

 

─ ⱨ꜡כ╩  3- 14⁸ ─ ╩  3- 49⌐ ⇔╕∆⁹ 

│⁸ ꜞ◘▬◒ꜟ ⌐ ≠⅝⁸ ⅜ ⌐ ⅝ ∆↓≤⅜ ≢∆⁹

⌐╟╢ ⅜ ⌂ ╛ ─ ╩ ⇔≡ ╩ ⌡╠╣√ ⁸ ┼

⅜ ╣⌂™ │⁸ ⅜ ╩ ╘≡ ⇔⁸ ⌐ ⅝ ⇔╕∆⁹ 

╛Ɫ▬Ⱪꜞ♇♪ ⁸ ─ ╩ ⇔√ ╩ ℮ │⁸ ∆╢

⅜№╢↓≤⅛╠⁸ ⌐ ⇔≡╙ ⌐ ╛ ⱴ☻◒⁸ ⱷ●Ⱡ⁸

─ ⁸ ╩ ∆╢ ⁸ ⌐ ⌐ ⇔≡ ╩ ™╕∆⁹ 
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─ ₒ 24- 8ₓ ⁸ 31         

 3- 14 ─ ⱨ꜡כ 

 

 3- 49 ─  

  

─

≤ ה  

ה ─ ⅛╠─ ⇔ │⁸ ┘ ─ ⌐╟∫≡ ⌂╢⁹ 

 
 ─ ⅝ ⇔  

⅛╠ √ 
─  

 ─  
⅝ ⇔  

  

   ₃  

    ₃ 

   ₃  

    ₃ 

    ₃β 

β ⅜ ⌂ ⁸ ﬞ ⌐ 64  

 

ה כ◌♇꜠⁸│ ╡╟⌐כ◌▪ꜞꜗ◐⁸ ╕≢ ∆╢⁹ 

ה ─№╢ │⁸◄fi☺fi ⌐ ⅜ ⇔≡™╢ ⅜№╢√╘◄fi☺fi╩

⅛↑⌂™⁹ 

ה ╩♩כꜛ◦─ ←√╘⌐Ᵽ♇♥ꜞכ─ⱴ▬♫☻ ╩ ∆⁹ 

ה ⁸ ⅜ ⇔≡™╢ │⁸ ⌐ ⇔≡ ה ╩ ⅝ ╢⁹ 

ה ⁸Ɫ▬Ⱪꜞ♇♪ ⌐│╗╛╖⌐ ╠⌂™⁹ ╛ ╩ ⇔≡

╩ ℮⁹ 

─  

ה ─ ╩ ═╢⌐│⁸ ─ ⌐╟╡ ⁸ ⁸

≤⌂╢⁹ 

 

 ─  

─   

♫fiⱣכ 
  

  

ה   

 

ה ⌐ ↕╣√ ≢⁸ ⅜ ─ │⁸ ⇔⁸

⅜ ⌐ ⇔≡⅛╠ ╩ ⌐ ⅝ ∆⁹ 

⌐⅔↑╢ 

 

ה ╖ ─ ─ ↕│⁸ ⌐⅔™≡│ ™⅛╠ │ ↕ ╕≢⁸

∕─ ≢│ ↕4.5 ╕≢≤∆╢ √∞⇔⁸ ⌂ꜝ♇◒╩ ↑≡ ⇔⁸

╖ ╤⇔⅜≢⅝╢ ╩ ↄ ⁹ ⌐№∫≡│⁸ ↕ │ ≢№

╢⅜ ╖≤∆╢⁹ 

ה ⅜ ⌐ ∆╢ │⁸ ╩ ⌐ ∆╢↓≤⅜ ╕⇔™⁹ 

ה │⁸ ┘♫fiⱣכⱪ꜠כ♩ ⅜ ≢⅝╢╙─≤≢⅝⌂™╙─≤

⌐ ∆╢⁹ 
─ ₒ 24- 8ₓ ⁸ 31 ╩ ⌐  
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Ᵽ▬◒ 

Ᵽ▬◒─ ⱨ꜡כ╩  3- 15⁸ Ᵽ▬◒ ─ ╩  3- 50⌐ ⇔╕∆⁹ 

Ᵽ▬◒─ ⌐│⁸ ⌐⁸ ≤⇔≡ ─ ⅜ ⌐⌂╡╕∆⁹ Ᵽ▬◒

│⁸ ꜞ◘▬◒ꜟ◦☻♥ⱶ⌐ ╡⁸ ─ ╛ ⁸

⌐ ⅝ ∆╕≢ ≢ ⇔╕∆⁹ 

 

 
─ ₒ 24- 9ₓ ⁸ 31            

 3- 15 Ᵽ▬◒─ ⱨ꜡כ 

 

 3- 50 Ᵽ▬◒ ─  

  

─
≤ ה  

ה ─ ⅛╠─ ⇔ │⁸ ┘ ─ ⌐╟∫≡ ⌂╢⁹ 

ה │⁸Ᵽ▬◒ ⌐╟╡ ╕≢ ∆╢⁹ 

ה ─№╢ │⁸◄fi☺fi ⌐ ⅜ ⇔≡™╢ ⅜№╢√╘◄fi☺fi╩

⅛↑⌂™⁹ 

ה ╩♩כꜛ◦─ ←√╘⌐Ᵽ♇♥ꜞכ─ⱴ▬♫☻ ╩ ∆⁹ 

ה ⁸Ɫ▬Ⱪꜞ♇♪ ⌐╗╛╖⌐ ╠⌂™⁹ ╛ ╩ ⇔≡

╩ ℮⁹ 

ה ⁸ ⅜ ⇔≡™╢ │⁸ ⌐ ⇔≡ ה ╩ ⅝ ╢⁹ 

─  

ה ♫fiⱣ⁸כ ⅛╠ ─ ╩ ™⁸ ─ ╩

∆╢⁹ 

ה ─ ╩ ═╢⌐│⁸ ─ ⌐╟╡⁸ ⁸

⁸ ≤⌂╢⁹ 

 

 ─  

─   

♫fiⱣכ 

250cc   

125 250cc   

50 125cc   
 

─ ₒ 24- 9ₓ ⁸ 31 ╩ ⌐  
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╛ ─ │⁸ ─ ╩ ⌐⅔⅝⁸ ה ╩ ℮ ⌐│⁸ ╩

⇔⁸╙⇔ↄ│ ╩ ╠∑╢ ╩ ™╕∆⁹ 

⅜ ↄ⁸ ⅜ ╗╟℮⌂ │⁸ ⌂ ≤⇔≡  3- 51⌐ ∆ ╩ ∂⁸

╩ ⇔⌂⅜╠ ─ ╩ ™╕∆⁹ 

 

 3- 51  

  

 ᵑ ⌂ ╛ ╕≢ ⇔≡ ∆╢⁹ 

 

ᵒ ─╖ ⌂╢═ↄ ⅛ↄ ™≡⇔ ⅜ ⇔≡ ⅜ ╣⌂™

─≢ │ ⌐ ∆╢⁹ 

╣√⅜╣⅝ ╛ ≢ ∆╢⁹ 

 

ᵓ ╩ ∆╢⁹ Ⱳכꜟ ╩ ⌐ ™≡ ╩ ↕∑╢⁹ 

ᵔ♪ꜝⱶ ⌐ ∆╢⁹ 

ᵕ ∆╢ ⌐ ╪≢ ⌐ ™≡⅔ↄ⁹  

ᵖ ─ ⁸╕√│ ╩ⱦ♬כ◦ꜟכ♩≢ ∫√ ⌐ ∆╢⁹ 

ᵗ ⅛╠ ╣√ ≢ ⅝╩∆╢⁹ 
─ ₒ 24- 11x ⁸ 31 ╩ ⌐   

 

 

≤│⁸ ╣─ ⁸ ┘ ⌐╟╡ ⇔√ ה ╩ ≤∆╢

≢№╡⁸ ⁸ ⌐╟╢ ─╒⅛⁸ ─ ≢ ∆╢┤

╢™ ⅜ →╠╣╕∆⁹ 

│⁸ ╛ ╩ ╪≢™╢↓≤⅜ ↄ⁸ ⌐╟╢ ╛ ⌐╟╢

∂╪⅜ ∆╢⅔∕╣⅜№╢√╘⁸ ⌐ ⇔╕∆⁹ ⅜ ⌂ │⁸ ─ ╩

ה ∆╢ ─ ╩ ∂╕∆⁹ 

─ ⱨ꜡כ╩  3- 16⌐ ⇔╕∆⁹ │⁸♩꜡fiⱷꜟ╛ ┤╢™

╩ ™≡⁸ ≤∕─ ⌐ ⇔╕∆⁹ 

 

 
─ ₒ 24- 13x ⁸    

 3- 16 ─ ⱨ꜡כ 

  



 

85 

ה  

│⁸ ╩ ⇔√ ⅜ ה ⇔≡ ⌐ ∆╢↓≤⌐╟╡⁸

⅜ ⇔≡ ╛ ─ ⅜┌ↄ ∆╢⅔∕╣⅜№╡╕∆⁹╕√⁸ ─ ─

ה ╛ ─ ─ ⅜ ╦╣╢↓≤⅛╠⁸ ⌂ ⅜ ∂╠╣⌂™ ⁸

⌐ ─ ↄ┌ה ─ ⅜ ╕╢↓≤⅜ ↕╣╢√╘⁸ ⌂ ⅜ ≢∆⁹

≢│ ↑ ꜠ⱬꜟ ⁸ ╩ ∆╢ ⁸ ┘ ꜠

ⱬꜟ ─ ⁸ ꜠ⱬꜟ ⌐ ↕╣≡⅔╡⁸ ╩ ∆╢∆═≡─

│ ⌐⅔™≡╙ ⌂ ⅜ ≢∆⁹ 

─ ─ ╩  3- 52⁸ ─ ≤⌂╢ ─ ╩  

3- 17⁸ ─ ה ⱨ꜡כ╩  3- 18⁸ ─ ─ ╩  3- 53⌐ ⇔╕∆⁹ 

⌐╟╡ ⇔√ │⁸ ╕√│ ⌐ ╩ ™⁸ ה

⅜ ↕╣√ │⁸ ─ ┼ ⇔⌂™╟℮ ⌐ ╩ ™⁸ ⌐ ⇔╕∆⁹

│⁸ ─ ⌂ ╩ ∫√ ≢⁸ ⁸ ╩ ™╕∆⁹ 

│⁸ ≤⇔≡ ⌐ ∟ ╕⌂™╙─≤⇔╕∆⅜⁸ ⌐│ ─ ≠↑⌐

╟╡ ♩כ꜠☻√╣↕ ╩ ∆╢ ⅜№╢ ⅜ ∟ ╕╣╢↓≤⅜№╢√╘⁸

┼ ∟ ╕╣√ │⁸ ⇔≡ ⇔⁸ ╩ ™╕∆⁹╕√⁸ ─ ⌐

╛ ⌐ ∂≡ⱴ☻◒─ ╩ ⇔╕∆⁹ 

 

 3- 52 ─ ─  

ה  

─  

↑  

(꜠ⱬꜟ )  

 

(꜠ⱬꜟ )   
 

 (꜠ⱬꜟ )  
 ∕─  

─

 

  

 
⌐╟╡ ─⅔∕╣⅜№╢

│⁸ ╩ ℮ 

[ ⌐⅔↑╢ ⌐ ╢ ™ⱴ♬ꜙ▪ꜟ ה ⁸ 

]  

 

 
⌐╟╡ ↕╣√                  ⌐ ꜟכ►◒♇꜡√⇔  

[ ⌐⅔↑╢ ⌐ ╢ ™ⱴ♬ꜙ▪ꜟ ה  

]  

 3- 17 ─ ≤⌂╢ ─  

 



 

86 

  

1 │⁸ ─ ─ ⌐╟╠∏⁸ ⌂ↄ ∆╢⁹ √⌐ ⅜ ≈⅛╢ ⁸ ⌐

⅜ ∂√ ⌐│⁸ ╛⅛⌐ ה ─ ╩ ℮⁹ 

2   │ ↑ ⅜ ↕╣≡™╢ ╩ ≤⇔⁸ ↕╣≡™⌂™ │ ⁹ 

3 ╛ ⅜ ↕╣≡™√ ⁸ │ ∞⅜⁸ ╩ ⇔⁸ ↄ┌ה

╩ ∆╢⁹ 

4 ≢№∫≡╙ ╛ ⅜ ↕╣≡™╢ ⅜№╢⁹⇔√⅜∫≡⁸ ╩

∆╢ ⌐│⁸↓╣╠⅜ ↕╣≡™╢╙─≤╖⌂⇔≡ ─ ╩ ∆╢⁹ ─ ≢

↑ ⅜ ≈⅛∫√ │⁸ ╩ ⇔⁸ ה ╩ ℮⁹ 

 

[ ⌐⅔↑╢ ⌐ ╢ ™ⱴ♬ꜙ▪ꜟ ה  

]  

 3- 18 ─ ה ⱨ꜡כ 
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 3- 53 ─ ─  

  

1  

ה ⌂ ╩ ∆╢↓≤⁹ 

ה ─ │⁸ ─ ↕+ ╕√│ ─™∏╣⅛ ™ ─ ↕ 

─ ╕√│ ≡∫╟⌐♩כ◦╪∂ ∆╢↓≤⁹  

ה │⁸ ⌐ ╩ ℮↓≤ ⅜ ╕⇔™ ⁹ 

ה ─ ⌐ ™ ⅜ ≢№∫√ ─ ⅜ ≤⌂∫√

⌐│⁸ ╛⅛⌐ ╩ ™⁸ ╩ ⇔√ ⌐│ ╩

∆╢⁹ ↑ ⅜ ↕╣√ ⌐│⁸ ─ ⁸ ╩ ∆╢⁹ 

ה │⁸≢⅝╢ ╡ ─ ⅜ ≤⌂╢╟℮⌐ ∆╢⁹ 

ה ⌐ ⅜ ∂√ │⁸ ╛⅛⌐ ⁸ ─ ╩ ℮⁹ 

ה ⁸ ⁸ ╩ ╕⌂™ ⌐ ⇔⁸ ∆╢⁹

↑ ─ ⌐ √∫≡│⁸ ⁸ ╩ ⇔⁸

⌐ ⅜ ╠⌂™╟℮⁸ ⌐ ∆╢↓≤⁹ 

ה ↔≤⌐ ⌂ ה ╩ ∆╢⁹ 

2 ה  

ה ⅜ ⇔⁸ ⇔⌂™╟℮⌐∆╢↓≤⁹ 

ה │ ─ ≤ ↨╠⌂™╟℮ ∆╢↓≤⁹  

ה │⁸ ⅎ╩ ╦∏ ┼─ ╩ ≤∆╢↓≤⁹ 

◒♇♅☻ꜝⱪה ─ │⁸ ≤⇔≡ ≢ ⌂℮⁹╕√⁸ ╩ ∆╢

⌐│⁸ⱨ꜠◐◦Ⱪꜟ◖fi♥♫Ᵽ♇◓╛Ɽ꜠♇♩ ╩ ⇔⁸ ⅜ ⱪ

ꜝ☻♅♇◒ ⌐ ╣⌂™╟℮⌐∆╢↓≤⁹ 

ה ⁸ⱪꜝ☻♅♇◒ ─ ⅜ ∂√ ⌐│⁸ ╛⅛⌐ ⌐╟╡

↕∑ ╩ ™⁸ √⌐ ─ⱪꜝ☻♅♇◒ ─ ─ ≢

∆╢↓≤⁹ 

3 ≢─  

ה │⁸ ⇔≡ ⌐ ∆╢↓≤⁹ 

ה ─ ⌐│ ∂╪ ─ ╩ ⇔⁸ ╩ ∆╢ 

↓≤⁹ 

ה ╩ ∆╢ │⁸ ╩ ≤∆╢⁹╛╗╩ ⌂™ │⁸

⌐╟∫≡ ⇔√ ⁸ ⌐╟∫≡ ∆╢⁹⌂⅔⁸ │

─√╘─ │ │ ≤↕╣≡™╢─≢ ╦⌂™⁹ ─ ─

⅝↕  90cm×180cm⁸  90cm×270cm⅜ ≢⅝╢╟℮⌂ ⅝↕─

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫Ᵽ♇◓⅜ ↕╣≡™╢─≢⁸↓╣╩ ∆╢≤╟™⁹ 

ה ─ ┘ │⁸ ≤⇔≡ ↕╣≡™╢⁹ ה

─√╘╛╗╩ ∏ ╕√│ ∆╢ ⌐│⁸ ⌐╟∫≡ ⌐

⇔√ ⌐⁸ ─ ╕√│ ╩ ℮⁹ 

ה ╩ ℮ │⁸∕─ ⌐╟∫≡⁸ ⌂ ∂╪ⱴ☻

◒╩ ∆╢↓≤ ה ╩ ℮ │⁸ RL3╕√│ RS3 ⁹ 
[ ⌐⅔↑╢ ⌐ ╢ ™ⱴ♬ꜙ▪ꜟ ה  

]  
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PCB  

PCB ◖fi♦fi◘╛♩ꜝfi☻⁸ ⅜ ↕╣√ ⁸ ─ ≤

⇔≡ ⇔╕∆⁹╕√⁸PCB─ ⅜ ─ │⁸PCB ≤⇔≡ ╡ ™╕∆⁹ 

PCB ─ ─ ╩  3- 54⌐ ⇔╕∆⁹ 

PCB│⁸ ™ ╩ ⇔⁸ ⌐ ⌂ ≢№╢↓≤⅛╠⁸⅜╣⅝ ⌐ ╣≡ ∆╢↓≤≢⁸

⅝⌂ ╩ ⅝ ↓∆ ⅜№╡╕∆⁹⌂⅔⁸ PCB ─ │⁸

31 ╕≢≤⌂∫≡™╢√╘⁸ ⅜ ↕╣√ │ ╛⅛⌐ ⇔╕∆⁹ 

 

 3- 54 PCB ─ ─  

  

1 ה ╣ ─  

ה ╛ ╣⅜ ╠╣╢ │⁸ ╩ ≢ ╣∏ ≠⅛⌂

™╟℮⌐∆╢⁹ 

≢♩כ◦ꜟכ♬ⱦה ℮ ⌐╟╡ ┼─ ה ╩ ∆╢⁹ 

2 ─ ≤─ ה  

PCBה │⁸ ─ ≤ ⌐ ╡ ╦∏⌐ ∆╢⁹ 

ה ╛ ╣─№╢ │⁸ ─№╢ ⌐ ∆╢⁸

─ⱦ♬כ◦ꜟכ♩ ≢ ╩ ∆╢ ⁸ ╩

∂√ ≢ ↕∑╢⁹ 

3 ┼─  

PCBה ≢№╢ │⁸ ╕√│ ⌐

⇔⁸ ⌐ ∆╢ ⌐≈™≡ ⌂ ≢

∆╢⁹ 

ה ⌐⁸ ╛ ╣⅜№╢ │⁸ ↕∑∏⌐ ┼─ ╩ 

╛⅛⌐ ℮⁹ 

4 ≢─  

ה ⌐│ PCB ─ ≢№╢ ╩ ∆╢⁹ 

ה ─№╢ ≢ ∆╢⁸ ─№╢ ⌐ ∆╢⁸ 

─ⱦ♬כ◦ꜟכ♩≢ ╩ ℮ ⁸ ⌂

╩ ∂╢⁹ 

ה ─ ⅜ ∆╢⅔∕╣─⌂™╟℮⁸ ╡╩ ↑╢⁸

╣≡ ∆╢ ─ ╩ ∂╢⁹  

ה ≢│⁸PCB ⅜ ⌐↕╠↕╣⌂™√╘─ ╩

∂╢⁹ 

ה ⌐╟╡ PCB ╛∕─ ⅜ ⁸ ⇔⌂™ 

╟℮⌂ ╩ ∂╢⁹ 
PCB ⌐≈™≡ ⁸ 23  
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─ ⌐│⁸ ₈ ₉ ≤ ↕╣≡™╢ ⁸ ⅜

⇔≡™╢ ⅜№╡╕∆⁹ │⁸ ─ ≤ ⇔≡ ⇔╕∆⁹ 

─ ™⌐⅔↑╢ ╩  3- 55⌐ ⇔╕∆⁹ 

 

 3- 55 ─ ™⌐⅔↑╢  

  

1 ⌐≈™≡ 

₈ה ₉ ≤ ↕╣≡™╢ ╕√│Ᵽ▬○Ɫ◙כ♪ⱴכ◒  

3- 19 ─≈™√ │⁸ ╩ ↕∑⌂™╟℮⌐∕─╕╕ ┼

∆╢⁹ 

ה ⁸ ─ ⁸ⱷ☻ ─ ⌂╙─│⁸ ╩ ≈↑⌂™╟℮⌐

⇔⁸ ⌂ ⁸ ─№╢ⱪꜝ☻♅♇◒ ⁸ⱨ꜠◖fiⱣ♇◓ ─ ⌂

⌐ ╣≡ ∆╢⁹ 

2 ⌐≈™≡ 

ה ⌐│⁸ ─ ≢№╢ ╩ ∆╢⁹ 

ה ─№╢ ≢ ∆╢⅛⁸ ─ ⅜ ≢⅝⌂™ ⌐│⁸

─ⱦ♬כ◦ꜟכ♩≢ ╩ ℮ ╩ ╗ ⁸ ╩ ↑⁸

⌐↕╠↕╣∏⁸ ⅜ ⁸ ⁸ ⁸ ⇔⌂™╟℮

⌂ ╩ ∂╢⁹ 

ה ─ ⅜ ∆╢⅔∕╣⅜⌂™╟℮⁸ ╡╩ ↑╢ ─ ⌂

╩ ∂╢⁹ 

ה │⁸ ─ ≢⅝╢ ≢ ∆╢ ⅜№╢√╘⁸

─ ⌂ ⅜ ≤⌂╢╕≢ ∆╢⁹ 
⁸ ╛ PCB ⅜ ⇔√ ⌐≈™≡ ⁸ 30  

 

 

β ╩ ⇔√ ⌐│⁸ ⅜ ≢⅝╢╟℮⁸ ≢№╢↓≤╩ ∆╢↓≤≤⌂∫≡™╢

⅜⁸ ∏⇔╙Ᵽ▬○Ɫ◙כ♪ⱴכ◒⅜ ™≡™╢≤│ ╠⌂™⁹ 

⁸ ╛ PCB ⅜ ⇔√ ⌐≈™≡ ⁸ 30  

 3- 19 Ᵽ▬○Ɫ◙כ♪ⱴכ◒ ┘ ─ ─  

 

∕─ ה  

ה ─ ⱨ꜡כ╩  3- 20⁸ ה ╩  3- 56⁸ ™⌐⅔↑╢ ╩  

3- 57⌐ ⇔╕∆⁹ 

╟╡ ╩ ∆╢ ≤ ⇔⁸ ⌂ ┘ ⌐⅔↑╢

╩ ∂╢╟℮ ╩ ╘╕∆⁹╕√⁸ ─ ⌐≈™≡⁸PRTR

─ ╩ ⇔⁸ ≢ ⇔≡⅔⅝╕∆⁹ ה ⅜№╢ │⁸ ⌐

∆╢ ╛ ⌂ ⌐≈™≡⁸ ⌐ ⇔╕∆⁹ ≢ ∆╢ │⁸ ─

≤ ⇔⌂™╟℮⌐ ⇔≡ ⇔╕∆⁹ ─ │⁸ ┼ ╩

™⁸ ⌂ ╩ ™╕∆⁹ 

⌂⅔⁸ ╩ ╗ │⁸ ─ ⌐⅔™≡ ╩ ™╕∆⁹ 
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STEP1  ─  

ה ─ ⅜♩כꜟ ⇔≡™╢ ⌐│⁸ ╕√│ ≢─ ╩ ⇔⁸

╛⅛⌐ ╩ꜟ◒▬◘ꜞה ℮⁹ 

ה ─ ⅜♩כꜟ ⇔≡™⌂™ │⁸ ≢ ⇔ ─ ╩ ≈⅛⁸

─ ┼ ⇔⁸ ╩ꜟ◒▬◘ꜞה ℮⁹ 
 

STEP2  ⌐⅔↑╢  

ה ⅜ ה ⇔≡™╢≤↓╤≢│⁸ ─ ─ ⅜ ∆╢╕≢⁸╕√│

≢ ∆╢ ⅜ ⇔≡™╢≤↓╤≢│⁸ ◦☻♥ⱶ⅜ ∆╢╕≢ ∆╢⁹ 

ה ╩ √⌂ ≤⇔⁸ ה ≤ ╛╡ ╡∆╢↓≤≢⁸ ╛⅛⌐ ה

ꜞ◘▬◒ꜟ╩ ℮ ╙ ⅎ╠╣╢⁹ 

 ─ ₒ 24- 15x ⁸  

 3- ה 20 ─ ⱨ꜡כ 
 

 3- 56 ⌂ ה ─ ה  

─ ₒ 24- 15x ⁸  

    

╩

╗
╙
─ 

⁸ ⁸∕─  

≢│⌂™╙─  ⁸ⱷכ◌כ⌐ ╕√│ 

⌐ ה  

⁸  

⁸Ɑfi◐  

 
Ⱶ♪◌הꜟ◔♇♬

►ⱶ ♬◌♪

⁸♬♇◔ꜟ ⁸

ꜞ♅►ⱶ▬○fi  

ꜞ◘▬◒ꜟ ─ ┼ 
⁸ ⁸ꜞ◘▬◒ꜟ 

Ⱳ♃fi  ─ ┼ 

 כꜞ♥♇Ᵽכ◌
ꜞ◘▬◒ꜟ╩ ⇔≡™╢ 

כ◌  ┼♪fi☻♃fiꜞ♁●ה

⁸ ⁸ꜞ◘▬◒ꜟ

 

 
ꜞ◘▬◒ꜟ ╩ ∫≡™╢ 

┼ 

⁸ ⁸ꜞ◘▬◒ꜟ

◌꜠♇♩⁸  

⅜
№
╢
╙
─ 

⁸◄fi☺fi○▬ꜟ⁸ 

●♁ꜞfi 
⁸●♁ꜞfi☻♃fi♪┼ ⁸ꜞ◘▬◒ꜟ 

◦fi♫כ  
⁸ⱷכ◌כ⌐ ╕√│ 

⌐ ה  
 

●☻Ⱳfiⱬ ┼─  ⁸ꜞ◘▬◒ꜟ 

◌☿♇♩Ⱳfiⱬה☻ⱪ꜠כ  

⌂ ≢ ╩ ↑╢≤ ⅜

∆╢⅔∕╣⅜№╢√╘⁸ ™ ∫≡

⅛╠ ∆╢ │⁸ ⅎ⌂™↔╖≤

⇔≡ ⅎ⌂™↔╖≤⇔≡  

 

 
⁸ⱷ⁸כ◌כ

⌐  
⁸ ⁸ꜞ◘▬◒ꜟ 
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 3- ה 57 ─ ™⌐⅔↑╢  

  

 

ה ─ ⇔ ⅎ⁸ ─ ╡ ⇔╩∑∏⁸ ─№╢ ╕√│ ╩

∫≡™╢ ⌐ ⇔⌂™⁹ 

ה ╕√│ ─ │⁸ ┘ ⌐╟╡⁸ ה ╩ ╘

⅜ ≤⌂╡⁸ ╙ ↔≤⌐ ╘╠╣≡™╢⁹ 

ה ╩ ╗╙─╛ ה ▪ꜟ◌ꜞ⌐ ∆╢╙─│⁸

⌐ ↕╣╢↓≤⅜№╢⁹ 

 

 ה

Ɑfi◐ 

ה ─ │⁸ ─№╢ ⌐ ╩ ∆╢⁹ 

ה ─ │⁸ ╩ ⌐ ╡ ⇔ ↕∑≡⅛╠ ↔╖≤⇔≡

⇔⁸ │ ↔╖╕√│ⱪꜝ☻♅♇◒↔╖≤⇔≡ ∆╢⁹ 

ꜟכ♂▪◄ה │⁸ ╩ ↑∏⌐ ╩ ⅝⁸ ╩ ↔╖╕√│ⱪꜝ☻♅♇◒↔

╖≤⇔≡ ∆╢⁹ 

 

ה ≢ ⇔⁸ ─  ⁹╢∑─⌐♩כꜟ

ה ╩ ╗Ⱳ♃fi │⁸ ╩ ⇔≡ ⇔⁸ ⅜♩כꜟ ∆╢╕≢

∆╢⁹ 

ⱶ►♅ꜞה │⁸ ─ ╣⅜№╢√╘ ™⌐ ╩ ∆╢⁹ 

 
ה ≢ ⇔⁸ ─  ⁹╢∑─⌐♩כꜟ

ה ⇔⌂™╟℮♪ꜝⱶ ≢ ∆╢⁹ 

●☻Ⱳfiⱬ 
ה Ⱳfiⱬ│ ⌐ ╦∏⁸ ⌐ ∆╢⁹ 

ה ⅜ ⅛╢ │⁸ ⌐ ⇔⁸ ─ │ ≢ ∆╢⁹ 

◌☿♇♩Ⱳfiⱬ 

 ה

☻ⱪ꜠כ  

ה ⌐●☻⅜ ⇔≡™╢╙─│⁸ⱷכ◌כ─ ⅝⌐ ℮ ⌂ ┘

≢●☻ ⅝ ╩ ℮⁹ 

ה ⌐●☻╩ ⇔ ∫√╙─│ ↄ∏≤⇔≡ꜞ◘▬◒ꜟ⌐ ∆⁹ 

 
ה ≢ ⇔⁸ ─ꜞ◘▬◒ꜟ◦☻♥ⱶꜟכ♩⌐ ╩

∆╢⁹ 

─ ₒ 24- 15x ⁸  

 

─ ™⌐≈™≡ 

⌐╟╡ ⇔√ ─ ┘ ⌐ √∫≡│⁸ ─ ⁸ ⌐╟╢

─ ⁸ ╣─ ⁸ ≢ ∆╢ ⌐⅔™≡│ ⌐ ⅜ ≢∆⁹ 

⇔√ ─ ⱨ꜡כ╩  3- 21⌐ ⇔╕∆⁹╕√⁸ ™⌐⅔↑╢ ╩  3- 58

⌐ ⇔╕∆⁹ 
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─ꜞ◘▬◒ꜟ ─ ⌐ ↑√●▬♪ꜝ▬fi ⁸ 30  

 3- 21 ⌐⅔↑╢ ─ ה ⁸ ה ⁸ ─ ╣ 

 

 3- 58 ─ ™⌐⅔↑╢  

  

ᵑ ╛  ה

┼─  

ה ⌐ ╣∏⌐⁸ ─ ⌐ ⇔√ ─ꜟכꜙ☺⸗ ╛  

╩ ⇔≡⁸ ⌐≈™≡ ∆╢↓≤⁹ 

ה ⌐ ™⁸50kW ─ │ ה ⌐⁸50kW ─ │  

↕╣≡™╢ ⌐ ⇔⁸ ⌂ ╩ ∆╢↓≤⁹ 

ᵒ  

ה ─ ╛ ⅜ ╕╣≡™╢ ⅜№╢↓≤⁸▪ꜟⱵⱨ꜠כⱶ ─ 

⅜ ╕╣≡™╢↓≤ ⅛╠⁸ ╩ ⇔≡™╢ ─ ⌐ 

™⁸ ⌂ ╡ ∆╢↓≤⁹ 

ה ╢╟⌐ꜟכꜙ☺⸗ ⁸ ╩ ∆╢√╘⁸ ⅜ ╢─╩ ←√╘─ 

™╩ ↑⁸ ╡ ≢ ╩ ∆╟℮ ╘╢↓≤⁹ 

ᵓ ─  

ה ─ꜟכꜙ☺⸗ ╩ ⌐∆╢╕√│ ╩Ⱪꜟכ◦כ♩ ─  

≢♩כ◦ ™⁸ ⇔⌂™╟℮⌐∆╢↓≤⁹ 

╩כ♃◒Ⱪꜟ─◖Ⱡכ◔ה ⅝⁸ⱦ♬כ♥ꜟכⱪ ╩ ↄ↓≤⁹∕─ ⁸ ─ 

◗ⱶ ⁸◗ⱶ ╩ ⇔⁸ ↕╣√ ╩ ∆╢↓≤⁹ 

ᵔ ⌐╟╢

─  

⌐ ⅎ≡ ⁸ ─◗ⱶ ⁸ ⱷ●Ⱡ⁸ ╩ ∆╢ ⌐╟╡⁸

ꜞ☻◒╩ ↕∑╢╟℮ ╘╢↓≤⁹ 

ᵕ ╣  

ה ╢╟⌐ꜟכꜙ☺⸗ ╛ ╩ ∆╢√╘⁸ ⅜ ╢─╩ ←√╘─ 

™╩ ↑⁸ ╡ ≢ ╩ ∆╟℮ ╘╢↓≤⁹ 

ה ─ ⅜ ∂╢↓≤⅜⌂™╟℮⌐ ╩ ∆╢╟℮ ╘╢↓≤⁹ 
─ꜞ◘▬◒ꜟ ─ ⌐ ↑√●▬♪ꜝ▬fi ⁸ 30 ╩ ⌐  
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⌂ │⁸ ⌐ ∂≡ ⁸ ⌐ ∆╢↓≤≤⇔⁸ ╠⅛⌐ ╩ ∫

√ │⁸ ≤⇔╕∆⁹╕√⁸ ─ │ ⅜ ℮↓≤⅜ ≢∆⅜⁸₈

∕─ ─ ⌐╟╡ ⌐ ≤⌂∫√ ─ ₉≤⇔≡ ⅜ ╩ ℮ │⁸

≤⌂╡╕∆⁹ 

─ ⱨ꜡כ╩  3- 22⁸ ─ ╩  3- 59⌐ ⇔╕∆⁹ ─ ─

│⁸ ≢ ╩ ℮ ╙№╡╕∆⁹ 

 

βFRP ⱪꜝ☻♅♇◒ Fiber Reinforced Plastics ╩ ⇔√ ─↓≤⁹ ╛ ⁸ ⁸

─ ⌐ ╣≡™╢↓≤⅛╠⁸ ↄ─ ⌐ FRP⅜ ↕╣≡™╢⁹ 

─ ₒ 24- 10x ⁸ 31  

 3- 22 ─ ⱨ꜡כ 

 

 3- 59 ─  

  

─ ─ 
 

ₒ ╩ ∫≡™╢≤ ↕╣╢ₓ 

ה ⅜ ⁸ ≤⌂∫≡™╢⁹ 

ה ⅜ ╩ ╘⌂™ ⇔⁸ ⅜ ⁹ 

ה ╛ ⌐ ╕╡⁸ ╩ ↕∏ ∆╢↓≤⅜ ⌂ ⌐№╢⁹ 

 

ₒ ⅜№╢≤ ↕╣╢ ─ ⌐ ─ ⅜ ₓ 

ה ─ ⌐ ⅜№╢╙─╛ ⌐╟╢ ─ ≢ ⌂ ≢№∫

≡╙⁸ ╛ ⌐╟∫≡ ≤⌂╢╙─⁹╕√⁸ ─ ⌐ ─ ⅜

⌂ │⁸ ─ ⌐ ﬞ ╩ ↑╢ ─ ⅜ ≢№╢⁹ 

⌐ ∆╢
─  

ה ⌐ ∆╢ ⁸ ─ ╩ ⇔⁸ꜞ☻♩╩ ⇔≡⅔ↄ⁹ 

ה ─ ⌐№√∫≡│⁸ ⌂ ─ ⁸ ╛ ─ ⌐≈

™≡⁸ ⌂ ╩ ∂╢⁹ 

 

 ∑ ≤ ─  

─  ∑  ⌐ ∆╢  

 ─  ᵑ ─  

ᵒ ─ ─ ┘ ─ 

 

ᵓ ─  

⅜ ╕√│ ⁸ 

╕√│ ⌐  

ᵔ ⅜ │ ∆╢ 

─ ה  

ᵕ ⅜ ∆╢ ─ ─ 

⅝⌐≈™≡─  

 

 

20  
 

 

20  
 

 

FRP  

β 
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─  

ה ─ ⌐≈™≡│⁸ ─◘▬☼⌐╟╡ ∆╢⁹ 

ה ◒ꜝ☻ ≢ ⌐ ∟ →╠╣≡™╢ fiכ꜠◒⁸ ⌐╟∫≡

⌂ ╙№╢⅜⁸∕╣ ─ ─fiכ꜠◒⁸─╙╢№⌐ ╟╡

─ ⅝™ ≢│⁸ ≢ ⌂ ⅝↕⌐⇔≡⅛╠ ∆╢⁹ 

ה ─ ⁸ ─ ↕⌐╟∫≡ ⅜ ⌂╢⁹ 

 

 ─ ↕⌐╟╢ ─  

─ ↕ ─  

9 fiכ꜠◒  ⅝♩ꜝ♇◒≢ ╡ →⁸  

10  ╡ →⌐│ 20 fiכ꜠◒ ⁸ │♩ꜝ♇◒≢  

13  ╡ →⌐│ 20 fiכ꜠◒ ⁸ ⌐│ ⅜כꜝכ꜠♩  

 

ה FRP │⁸ ─ ╩ ⇔√ ⁸ ⱴꜞfi ─₈FRP 

ꜞ◘▬◒ꜟ◦☻♥ⱶ₉╩ ⇔≡ ∆╢⁹∕─ ⁸ FRP │ ─

╙⇔ↄ│⁸ ┼ ⅝ ∆⁹ ─ ╣≤⇔≡│⁸ ≢

⁸ ≢ ↕╣⁸ ⌐☿ⱷfi♩ ≤⇔≡ꜞ◘▬◒ꜟ↕╣╢⁹ 

 

 ─  

  

↔╖  ↔╖⁸ⱦfiה ⁸  

ⱪ⁸כ꜡  ⁸  

 
⁸ ⁸●♁ꜞfi⁸ fi♩⁸▪כ◒⁸ ⁸ ⁸ 

∑╪ ─  
 

⌐⅔↑╢
─  

ה FRP │⁸₈FRP ꜞ◘▬◒ꜟ◦☻♥ⱶ₉╩ ∆╢⁹ 

ה ╩ ∆╢ ⌐⁸ ─ ┘ ⌐ ⇔√ ╛ ╩ ⇔⁸

⌐╟╡⁸ ⌐ ∆╢⁹ 

ה ─ ♃fi◒⅛╠ ╩ ↄ │⁸ ─ ⅝╩ ⇔≡⅛╠ ⱳfiⱪ≢

╩ ℮⁹ 

ה ─ ⁸ ⌐ ╛PCB ⅜ ↕╣≡™╢ ⅜№╢√╘⁸

⌐∕╣╠─ ╩ ⇔⁸ ↕╣√ │⁸ ╩ ⇔≡∕─ ╩

℮⁹ ─ ╛ ה ╡ ⇔ ─ ⌐≈™≡│₈ ⌐⅔↑╢ ⌂▪

☻ⱬ☻♩─ ╡ ™⌐ ∆╢ⱴ♬ꜙ▪ꜟ₉ ╩ ∆╢⁹ 

ה ⌐№√∫≡│⁸ ╩ ⌐ ℮√╘⁸ ⌐◄fi☺fi╛ ♃fi◒╩

∆╢ ⅜№╢⁹ 

ה ™≡ ╩ ™≡ ╩ ∆╢⅜⁸ ≤⇔≡ ⌂╙─⅜ ↄ ╕╣≡™

╢↓≤⅛╠⁸ ⁸ ⁸ ⁸FRP⁸ ⁸ ⌐ ⇔⁸∕╣∙╣─ꜞ◘

⁸♩כꜟꜟ◒▬ ⌐♩כꜟ ∑╢⁹ 

─ ₒ 24- 9ₓ ⁸ 31 ╩ ⌐  
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⌐⅔™≡│⁸ ─↔╖ ⅛╠ ∆╢ ┘ ↔╖ ⅛╠ ∆╢

│⁸ ─↔╖ ≢ ╩ ∫≡™╕∆⁹ 

≢│⁸ ⅜ ∆╣┌ ╩ ∆╢─│ ≤⇔≡™╕∆⁹∕

─√╘⁸ ─ ╛ ┘ ⅜ ⇔√ ─ ה ≢ ∂╢ ─

⌐╟╡ ─ ╩ ╢≤≤╙⌐⁸ ─ ╕√│ ─ ┼─ ╩ ⇔

╕∆⁹ 

 

ₒ ₓ 

╟╡ ─ ⁸⌂╠┘⌐⁸ ⅜ ∆╢ ⌐ ⅎ≡ ─ ─

╩ ⌐ ⇔╕∆⁹╕√⁸ ↔╖─ ┘ ─ ⌐╟╢ ─ ⌐

╡ ╖╕∆⁹ 

 ─ ─ ⌐⅔↑╢ ╩  3- 60⌐ ⇔╕∆⁹ 

 

 3- 60 ─ ─ ⌐⅔↑╢  

  

 
  

  

( 2)  

 

 ( 3)  

  

( 3)  

  

ₔ981- 3325  

11 

TEL:022- 358- 6662 

800,000 6,412,000 4,044,973 

 

 

ₔ986- 0031 

 

TEL:0225(23)3145 

96,700 270,700 45,573 

 

ₔ986- 0031  

 

TEL:0225(23)3145 

101,000 187,000 186,906 

 
 

ₔ981- 0101  

21- 1  

TEL:022- 362- 4411 

114,784 273,800 11,970 

 

 

ₔ988- 0064  

94- 1  

TEL:0226- 24- 4114 

86,510 168,000 18,877 

 

 

ₔ987- 0353  

153- 20 
37,814 100,000 101,543 

 
 

ₔ989- 5111  

ⱡ 25- 23  

TEL:0228- 44- 2381 

59,883 91,000 23,482 

 
 

ₔ981- 0505  

85- 1  

TEL:0225- 83- 1853 

63,460 28,723 19,128 

 

 

ₔ989- 6463  

132- 1  

TEL 0229- 72- 121 

25,200 100,000 31 

 

ₔ989- 6826  

130- 3  

TEL:0229- 82- 2111 

19,834 28,875 7,914 

 
 

ₔ981- 4203  

28- 3 

TEL:0229- 63- 3112 

51,744 192,416 23,361 
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( 2)  

 

( 3)  

 

( 3)  

 
 

ₔ986- 2232  

43- 6  

TEL:0225- 53- 3549 

82,433 31,000 10,903 

 

 
 

ₔ989- 0222  

7- 1  

TEL:0224- 24- 2131 

141,163 194,040 21,312 

 

 

 

ₔ989- 6403  

ⱡ 4-

38  

TEL:0229- 72- 3103 

62,087 75,000 62,824 

 ◒כfiⱤכꜞ◒

ₔ989- 6312  

◔ 26- 1  

TEL:0229- 52- 3826 

139,000 135,200 22,443 

  

ₔ981- 3625  

ⱡ 27- 35  

TEL:022- 342- 2218 

77,000 90,000 36,293 

 

  

ₔ989- 2433  

1- 1  

TEL:0223- 22- 1717 

41,092 119,865 17,323 

 

 ☿fi♃כ 

ₔ981- 0103 

ⱡ   

TEL:022- 356- 3676 

74,400 202,800 64,744 

    [ ╩  

 

ₒ ₓ 

⅛╠ ┼ ∆╢ ⌐ ⌂ ╡ ╩ ⇔⁸ ╩ ⇔≡ ℮↓≤≢⁸

╩ ⇔╕∆⁹ ─↔╖ ─ ⅜ ∆╢ │⁸ ⌐ ∂≡ ⌐

⇔⁸ ╩ ™╕∆⁹ 
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ⱨ꜡כ 

ⱨ꜡⁸│כ ─ ─ ⁸ ⁸ ╩ ╕ⅎ⁸ ─ ↔

≤⌐ ⁸ ⁸ ה ─ ≤∕─ ╩ ─ ╣≢ ∆╙─≢∆⁹ ⱨ꜡כ─

⌐ √∫≡│⁸ ─↔╖ ≢─ ╩ ≤⇔⁸ ⅜ ∆╢ │⁸ ╛

─ ≢ ∆╢↓≤≤⇔╕∆⁹ 

 

ₒ ₓ 

↔≤⌐⁸ ⱨ꜡כ╩ ⇔╕∆⁹ ⱨ꜡⁸│כ  3- 21≢ ⇔√ ╩ ╕ⅎ⁸

╩ │₈ ₉⁸ ─ ≤ ─

╩₈ ₉≤ ⇔≡⁸ ⇔╕∆⁹ 

≢ ∆╢ ─ ⱨ꜡כ╩  3- 23⁸

─ ≤ ─ ≢ ∆╢ ─ ⱨ꜡כ╩  3- 24⌐ ⇔╕∆⁹ 

 

ₒ ₓ 

⌐ ⇔√ ⱨ꜡כ╩ ⌐⁸ ╩ ⇔≡ ⱨ꜡כ╩ ⇔╕∆⁹╕√⁸

─ ─ ╛ ─ ⌐ ∂⁸ ⱨ꜡כ─ ⇔╩ ™╕∆⁹ 
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β1  3- 21─ ╟╡⁸ │⁸ ⌐⅔↑╢ ─╖ ∆╢≤⇔√⁹ 

β2  3- 21─ ╟╡⁸ │⁸ ⌐⅔↑╢ ─╖ ∆╢≤⇔√⁹ 

β3 ╟╡⁸ ↔╖─ ⌐ ≠⅝⁸ 19.1 ⁸  

64.6 ⁸ ↔╖ ≢─ 11.7 ╩ ⇔√⁹ 

β4 ◖fi◒ꜞכ♩⅜╠ ↄ∏ ─  

β5 ꜞ◘▬◒ꜟ ÷  

 3- 23 ⱨ꜡כ   

  

─ ⱨ꜡כ

─ ─

≢─
β1

35,087  3,360  

∕─ ─
(

206,393  45,407  

643

≢─
≢─

β2

160,986  61,918  1,660  

β3

194

≢
─

1,466  

∕─ ─

60,258  

10,320  

◖fi◒ꜞכ
♩⅜╠

β4

84,620  101,326  

ↄ∏ ꜞ◘▬◒ꜟ β5

6,192  49.1%

∕─

8,256  

31,727

ה ⁸ ⁸☿ⱷfi♩ ⁸
Ⱳ▬ꜝכ ┼

ה ⁸ ╘ ⇔ ┼

ה ☻◒ꜝ♇ⱪ╛ ⌐╟╡

ה ⅜ ∆╢ ≢─
ה ⅜ ∆╢ ≢─

ה
ה ─ ה

ה ⅜ ∆╢ ≢─
ה ⅜ ∆╢ ≢─

ה
ה ה ─ ה

ה ⅜ ∆╢ ≢─
ה ⅜ ∆╢ ≢─

ה

ה ⌐≡ ה ╕√│
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β1  3- 21─ ╟╡⁸ │⁸ ≢ ≤⇔√⁹ 

β2  3- 21─ ╟╡⁸ │⁸ ≢ ≤⇔√⁹ 

β3 ╟╡⁸ 19.1 ⁸ 64.6 ⁸ ↔╖  

≢─ 11.7 ╩ ⇔√⁹ 

β4 ⌐╟╡ ⅜ ⇔⌂™ ⅜№╢⁹ 

β5 ─  

β6 ꜞ◘▬◒ꜟ ÷  

 3- 24 ⱨ꜡כ ─ ≤ ─  

  

─ ⱨ꜡כ ─ ≤ ─

─ ─

≢─
β1

378  378  

∕─ ─
(

900  378  

72

≢─
≢─

β2

144  81  81  

β3

10

≢
─

β4

45  72  

◒꜡☻
∕─ ─

18  0  

β5 388  

378  378  ꜞ◘▬◒ꜟ β6 43.1%

≢
─

ה ⁸
≤⇔≡
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─ ⌐ ∂≡  

⇔√ │⁸ ≢№╢√╘⁸ ⁸∕─ ─ ⅜ ⌐ ∂≡

╩ ™╕∆⁹√∞⇔⁸ ⅜№╢ ╛ ─ ─№╢ ⌐≈™≡│⁸ ≤ ה

╩⇔√ ≢⁸ ⌐╟╢ ⌐ ∂≡ ╩ ™╕∆⁹ 

─ ─ ⌐│⁸ ⌐╟╢ ─ ⌐ ╢ ≢№╢₈

₉╩ ∆╢↓≤⅜≢⅝╕∆⁹ ─ ╩  3- 61⌐ ⇔╕∆⁹⌂⅔⁸

─ ⌐╟╡⁸ ╕≢ ⅜ ↕╣╢↓≤╛ ⅜ ≤↕╣╢

↓≤╙№╢√╘⁸ ─ │ ─ ─ ╩ ⇔√℮ⅎ≢⁸ ─

╩ ⇔╕∆⁹ 

╩ ↑≡ ─ ≤⇔≡ ╩ ℮ │⁸ ≤ ─ ⁸ ─ ⌐ ≠⅝⁸

┼ ─ ┘ ┼─ ╩ ⇔╕∆⁹ 

 

 3- 61 ─  

   

ה  ₃ ỏ 

 ₃ ₃ 

ה  ₃ ₃ 

β₃ ⁸ỏ ⌐╟╡  
─ ₒ 19- 2ₓ ⁸            

 

 

ₒ ₓ 

─ ⌐ ∂≡ ∆╢ ⌐ ⅎ≡⁸ ≤ ⌐≈™≡ ⅛╠

⇔╕∆⁹ 

 ̧ ⌐╟╢ ⌐ ∂≡ ─ ─ ⁸ ∆╢ │∕─ ⌐ꜟכꜙ☺◔☻

≈™≡ ⇔⁸ ≤─ ╛ ╩ ℮ ≤─ ╛ ─√╘─

╩ ⅎ≡⅔⅝╕∆⁹ 

 ̧ ⅜ ↕╣≡™╢ ─ ⌐ ∂≡ ⅜ ⌐⌂∫√ ⌐ ⅎ≡⁸№

╠⅛∂╘ ─ ⌐≈™≡ ╩ ∆╢╟℮⌐ ╘╕∆⁹ 

 ̧ ┼─ ╛ ─ ⅜№╢ ─ ┘ ╩ ⇔≡⅔⅝╕∆⁹   
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ₒ ₓ 

⌐╟╢ ⌐ ∂≡ ─ ─  

№╠⅛∂╘ ⇔√ ⌐ ╠⇔⁸ ⌐╟╢ ─ ⌐ ∂≡ ╩ ∆╢

⅛ ⇔⁸ ∆╢ │ ≤ ⇔≡ ™╕∆⁹ ⌐╟╢ ⌐ ∂≡ ─

⌐≈™≡│⁸ ─ ⌐ ∂≡ ⌐╟╢ ╩ ™⁸ ─ ╛

─ ╩ ⇔⌂⅜╠⁸  3- 62─ ⌐ ≠⅝ ⇔╕∆⁹ 

 

 3- 62 ─ ⌐⅔↑╢  

 

ה ⌐╟╡ ⇔√╙─≢№╢⅛⁹ 

ה ⁸ ≤ ≢⅝╢⅛ ┼─ ─ ⁹ 

ה ─ ⅜⁸ ⌐╟∫≡ ⌂ ⇔╩ ℮↓≤╩ ⇔≡™╢⅛ ⌐╟╡ ∆╢

│ ≤│⌂╠⌂™ ⁹ 

ה ⁸ ─ ⁸ ∆╣┌ ⌂ ⌐≈™≡│⁸ ≤⇔≡ ⌐ ∂≡

─ ≤⇔⌂™↓≤⅜ ╕⇔™⁹ 

ה ⌐╟╢ ה ⅜⌂↕╣√ ≢╙⁸ ≤⌂╢↓≤⅜№╢√╘⁸ ┼─

─ ⅝⌐≈™≡╙ ⌐ ↄ⁹ 

⁸ 30 ╩ ⌐  

 

2.  ─ ─  

ה ⅜ ⌂ ─ ┘ ה ⅛╠ ה ⁸ ╕≢─ ⌐

─ ─ ⁸ ה ה ה ≤ ⇔√ ─

╩ ™╕∆⁹╕√⁸ ⅜№╢ ╛ ─ ─№╢ ╩ ⌐ ה

∆╢≤≤╙⌐⁸ ⇔≡ ⸗♬♃ꜞfi◓╩ ⌐ ™⁸ ⌐ ⅜ ∂╢⅔∕╣⅜№╢

⌐│⁸ ╛⅛⌐ ⌂ ╩ ה ⇔⁸ ─ ⌐ ╩ ⇔╕∆⁹ 

─ ⱨ꜡כ╩  3- 25⁸ ╩  3- 63⌐ ⇔╕∆⁹ 

 

 

─ ₒ 19- 1ₓ ⁸  

 3- 25 ─ ⱨ꜡כ 
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 3- 63 ─ ─  

  

 
ה ⌂ ╡ ─ ┼ ╩ ™⁸ ╩ ⌐ ⇔√ ≢

─ ∟ ╡ ╩ ℮⁹ 

 

 ה

 

ה ╩ ┼ ⇔≡⁸ ─ ─ ≤ ⇔≡⁸

─ ┘ ⌐ ∆╢ ─ ─ ╩ ℮⁹⌂⅔⁸ │⁸

⌐ ∂≡ ─ ╩ ─ ─№╢ ⌐ ∆╢↓≤╙ ∆╢⁹ 

ה ╩ ⇔⁸ ⌐ ∆╢⁹ 

 

ה ⇔≡⅜╣⅝ ⌐⌂∫≡™╢ ┘ ─ ⌐ ⇔√ ⌐≈™≡│⁸ ⅜

─ ┼ ⌂ ╡ ╩ ╡⁸ ╩ ≡ ∆╢⁹ ⅜ ╣⌂™

│⁸ 64 ⌐ ≠⅝⁸ ⅜⌂ↄ≤╙ ∆╢↓≤⅜≢⅝╢⁹ 

ה ╩ ↑ ↑√ ⌐≈™≡ ≢ ╩ ™⁸ ─ ╛ ⌂

─ ╩ ≢⅝╢ ╩ ⇔⁸ ⌐ ∂≡ ─ ╩ ∆╢⁹ 

ה ≤⌂∫≡™╢ ╛ ─ ⁸ ─ │⁸ ⅜ ℮⁹ 

ה ⌐ ∂≡ ╩ ℮ ⅜ ⁸ ꜞ◘▬◒ꜟ ⌐ ≠ↄ ↑ ╩

⌐ ∫√ ⌐⁸ ⌐ ∂≡ ─ ╩ ∆╢⁹ ─ ⌐

√∫≡│⁸ ─ ─ ∟ ™╩ ╘⁸ ⌐ ∂≡ ─

─ ╩ ℮⁹ 

ה ⌐ ∂≡ ⅜ ⇔√ ≢ ╩ ∫√ ⅛╠ ╩ ↑⁸ ↔

≤⌐ ™ ⁸ ⁸ ╩ ™⁸ ╩ ∆╢⁹ 

ה ─ ╩ ╘ ⌐ ∫√ ⌐≈™≡│⁸ ┼─ ┼ ⌂ ╡

╩ ∫≡ ╩ ∆╢─⅜ ≢№╢⅜⁸ ┼ ⅜ ╣∏ ─ ⅜№

╢ ⌐│⁸ ─ ╩ ╘⁸ ─ ⌐≈™≡ ╩ ←⁹ ─

⅜⌂™≤ ╘╠╣√╙─│ ∆╢⁹∕─ ⌐│⁸ ─ ┘ ⌐⁸

⁸ ™ ─ ╩ ╘≡⁸ ─ ─ ╩ ∆╢⁹ 

ה ╩ ∆╢ │⁸ ↄ∏⁸⅜╣⅝ ⁸ ↄ∏ ─ ⌐ ╘⁸ ⌂ ╡

┘ ─ ─ ⌐ ╘╢⁹ 

─fi◖▪◄ה ╡ ⇔ ─ ≢│ ⅜ ⇔™ │⁸ ⅜ ─ ┼

∆╢⁹ 

ה ─ ⌐ √∫≡│⁸ ⅜№╢↓≤⅛╠⁸ ⌐ ╩ ⇔≡⅛

╠ ℮⁹╕√⁸Ɫ▬Ⱪꜞ♇♩ ╛ │ ─⅔∕╣⅜№╢↓≤⅛╠⁸

≤ ⇔≡ ∆╢⁹╕√⁸ ─ ⌐≈™≡│⁸ ╛ ─ ─

⅛╠ ≤ ∆╢⁹╕√⁸ ≢ ⅜ ≈⅛∫√ │⁸ ≤ ∆╢

↓≤╙ ≢№╢⁹ 

─ 

 

ה ⌐⅔™≡│⁸ ⌐ ⇔≡ ╩ ℮≤≤╙⌐⁸ ⌂ ╩

⇔≡ ╩ ∆╢⁹ 

ה ╛ ─ ⌐ ⅜↑⁸ ⅜ ↕╣√ ─ ꜝ☺○─

╛ ─ ─ ⁸ ─ ╩ ℮⁹ 

ה ⌐≈™≡│ ─ ⁸LP●☻Ⱳfiⱬ⁸Ɫ▬Ⱪꜞ♇♪ ╛ ─

Ᵽ♇♥ꜞכ ─ ⌐ ∆╢⁹ 

ה ─ ⌐ √∫≡│⁸ │ ⌐╟╡ ─⅔∕╣⅜№╢√╘⁸

™⌐ ∆╢⁹╕√⁸ ╛ ─ ─⌂™ ≢№∫≡╙⁸ ⌂ ⅜ ≢

№╢⁹ ⌐≈™≡╙ ⌐ ⌐ ∆╢⁹ 

ה ∂╪─ ╛▪☻ⱬ☻♩ ─√╘⁸ ⇔≡ ╩ ℮⁹╕√⁸ ╛

™ │⁸ ∂╪ⱴ☻◒╛ⱷ●Ⱡ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ה ─ ╩ ╕ⅎ⁸ ─ ─ ╩

∆╢⁹ 

 

 ה

™ ─  

ה ─ ╛∕─ ─ ─ ┘ ⁸▪ꜟⱣⱶ ─ ⌐≤∫≡ ⅜№

╢≤ ╘╠╣╢╙─│⁸ ╕√│ ⇔ ⌐ ⅝ ∆ ╩ ∆╢⁹

⅜ ╠⅛≢⌂™ ⌐≈™≡│⁸ ⌐╟╡ ∆╢⁹ 

─ ₒ 19- 1ₓ ⁸ ⁸ 

╩ ⌐  
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3.  ─ ─  

─ ─ⱨ꜡כ ⌐≈™≡  3- 26⌐ ⇔╕∆⁹ 

 

 
─ ₒ 19- 2ₓ ⁸        

 3- 26 ─ ─ⱨ꜡כ  

 

╩ ⌐╟╡ ∆╢ │⁸ ╩ ⇔≡ ⌐ ╢ ⌂ ≤

⅜ ⇔√ ─ ⌐ ╢ ⅝⌐≈™≡⁸ ⌐ ⇔╕∆⁹╕√⁸ ™ ╦∑─

⅜ ↕╣╢√╘⁸ ⌐ ╢ ⁸ꜟכꜟ╛⅝ ╩ ∆╢ ─ ╩ ⇔╕∆⁹ 

─ ⌐ ∂≡ ⌐ ⌂ ⅝─ ╩  3- 64⌐ ⇔╕∆⁹ 

 

 3- 64 ─ ⌐ ∂≡ ⌐ ⌂ ⅝─  

 
─ ₒ 19- 2ₓ ⁸  

─ ─  

ᵑ ─ │≥℮™℮╙─⅛ ─  

ᵒ ⌂ ╕√│ ∆╢ ─ ╡ ╖ 

─ ─╖≢ ─⌂™╙─│  

ᵓ ╛ ⌐ ↕╣╢Ⱪ꜡♇◒ ⁸ ≤⌂╢ ─ ╡ ╖ 

ᵔ ⁸ ─  
 

ꜟכꜟ─╘√─ ╡ 

ᵑ ─√╘─ ╕√│ ⁸ ─  

ᵒ ─  

ᵓ ─ ─ ™  
 

 

ᵑ ⌐╟╢ ⁸▪ꜟⱣ▬♩⁸ ⌐ ∆╢─⅛─  

ᵒ ⌐ ∂√ ─  

ᵓ ─ ⁸ ─ ─  

ᵔ ↑ ─ ≤ ⁸ ─ ─ ™⁸ ה☻●ה ─ ⌐╟╢ ⅝

╙ ╗  

ᵕ ≤ ⁸ ─ ∑─  

ᵖ ⌐ ─∆═⅝ ─  

ᵗ ∆╢ ─ ה ─  
 

╛ ─  

ᵑ ≤ ⅜ ⌂╢ ─  

ᵒ ─ ─  

ᵓ ─  
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5.  ─ ה  

─ ─ ≤ ⇔≡⁸ ─ ╩ ™╕∆⁹ 

 ̧ ╡ ⅜ ↕╣≡⅛╠─ ⌐╟╢ ⌐≈™≡│⁸ ⅜ ⌂™ ⁸ ↔≤⌐

─ ╩ ™⁸ ⌐╟╡ ╩ ⇔╕∆⁹ ⁸ ⌐⅔™≡│⁸ ∏

≈─ ╩ ℮─│ ≢⌂ↄ⁸ ╩ ⇔≡™╢ ≤─ ╩ ∆╢

⅜ ↄ⌂╡╕∆⁹ 

 ̧ │ ⁸ ╕√│ ─ ╩ ⇔≡™╢↓≤⅜ ≢⁸

─ ⌐╟∫≡ ⌂ ⅜ ⌂╢√╘⁸ ⌐ ⌐ ⇔≡⅔⅝╕∆⁹ 

 ̧ ⅜ ⅝ↄ⁸ ™ ≢ ⌐ ∂≡ ⅜ ⌂ ⁸ ─ │⁸

≢⌂ↄ ⌐ ™⁸ ─ ⌐ ∂≡ ╩ ⇔╕∆⁹

─ │⁸ ─ ∞↑≢⌂ↄ ─ ╙ ╘≡ ™╕∆⁹ 

 ̧ ⌐ √∫≡│⁸ ⌐ ℮ ™╛ ™ ─♩ꜝⱩꜟ ╩ ⌐

∆╢√╘⁸ ─ ╩ ∆╢╟℮ ╘╕∆⁹ 

 

6.  ┼─  

 ̧ ─ ⌐╟╡ ─ ⅜ ↕╣╢ │⁸ ⌐ ∂≡ ⌐

⌐╟╡ ╩ ™⁸ ─ ⅜ ↕╣√ │⁸ ┘

⌐ ≠⅝⁸ ╩ ™╕∆⁹ 

 ̧ ╩ ∆╢ ⌐ ─ ╩ ╡ ℮ ╩ ℮ │⁸₈

₉╩ ⇔√ ╩ ⇔╕∆⁹ 

 ̧ ⌐ ⇔⁸ ⌐ ≠⅝ ⌐ ╩ ℮╟℮ ה ⇔╕∆⁹ 

 ̧ ↕╣√ ⌐≈™≡│⁸ ≤⇔≡ ⌐ ≤⇔⁸ ⅜ ⌐ ∟ ╕╣√

⌐│⁸ ⇔≡ ⇔⁸ ╩ ∂╕∆⁹╕√⁸ ─ ⌐ ╩

⇔╕∆⁹ ⌐№√∫≡│ ⇔≡ ∆╢↓≤⅜ ╕⇔™≢∆⅜⁸↓╣⅜ ⇔™ │⁸

≢♩כ◦ ℮ ─ ╩ ∂╕∆⁹∕─ ⁸▪☻ⱬ☻♩ ╕√│

≤⇔≡ ⌐ ⇔╕∆⁹ 

 

7.  ─  

 ̧ ⌐⅔™≡╙⁸ ╩ ∆╢ ╩ ⅝⁸ ꜞ◘▬◒ꜟ ⌐ ∂√ ⌐ ∂

≡ ╩ ™╕∆⁹ 

 ̧ ─ ⌐ ╢ ⌐ ⇔≡⁸ ┘ ╩ ╢╟℮ ⇔╕∆⁹ 

 

8.  ─ ⇔⌐ ↑√ ─  

 ̧ ⌐ ∂≡ ─ ⁸ ≢№╣┌ ─ ┘ ⌐ ⇔≡

╩ ™⁸ ─ ⇔⌐ ≡╕∆⁹ 
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ה ™ ─ ─ ™ 

╩ ∆╢ │⁸ ™ ─ ╛ ╩ ╡ ℮ ⅜№╡╕∆⁹ ⌐≤∫≡

⅜№╢≤ ╘╠╣╢ ™ ─ ⌐≈™≡│⁸ ⌐ ↕∏⁸ ⅜ ╕╣≡™╢↓≤⌐ ⇔

⌂⅜╠ ⇔⁸ ⌂ ╡ ⌐ ⅝ ⇔╕∆⁹ 

 

ₒ ₓ 

™ ─ ╛ ╩ ╡ ꜟכꜟ─╘√℮ ⌐≈™≡ ⌐ ╘╕∆⁹ 

ה ™ ─ ─ ╩  3- 65⁸ ה ⅝ ⇔ⱨ꜡כ╩  3- 27⁸ ꜟכꜟ™ ╩  

3- 66⌐ ⇔╕∆⁹ 

 ̧ ─ ≢─ ⅝╛ ╙ ─ ≢⁸ ⌐ ™ ─ ─ ⇔≥ꜟכꜟ

≡⁸ ™ ─ ─ ⁸ ─ ⁸ ⁸ ⁸ ╩ ╘⁸∕─

─ ⌐ ╘╕∆⁹ 

 ̧ ╩ ┼ ↑ ╢ ⌐ ⌂ ╩№╠⅛∂╘ ⇔╕∆⁹ 
 

 3- ה 65 ™ ─ ─  

  

 ⁸ ⁸ ⁸Ɫfi◖⁸   

™ ─  
⁸▪ꜟⱣⱶ⁸ ⁸ ⁸ ⁸ ⁸ ⁸Ɽ♁◖fi⁸HDD⁸ⱦ♦○⁸ 

⁸♦☺◌ⱷ  

─ ₒ 24- 17x ⁸ 31 ╩ ⌐  

 

 
─ ₒ 24- 17x ⁸ 31               

 3- ה 27 ™ ─ ─ ה ⅝ ⇔ⱨ꜡כ 

 

 3- ה 66 ™ ─ ─ ꜟכꜟ™  

  

 

⁸ ⁸▪ꜟⱣⱶ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸Ɫfi◖⁸

⁸Ɽ♁◖fi⁸HDD Ɫכ♪♦▫☻◒♪ꜝ▬Ⱪ ⁸SD⁸ ⁸♦☺◌ⱷ⁸ 

ⱦ♦○  

∟ ─  ≢ ה ⇔⁸ ⌐╟╡ ∆╢  

 
─ ╛ ─ ⌐ ∂≡ ≢ ↕╣√

│∕─ ∆╢⁹╕√│⁸ ─▪▫♥Ⱳꜝfiה ╖⌐╟∫≡ ∆╢⁹ 

 ╛ ⅜ ⇔≡™╢ │ ⇔≡  

 ╛Ⱳꜝfi♥▫▪─  

 │ ⅝ ⇔≤∆╢⁹ ⅜≢⅝╢ │ ⅝ ⇔╙ ⁹ 

─ ₒ 24- 17x ⁸ 31 ╩ ⌐  
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ₒ ₓ 

⌐ ⌐ꜟכꜟ√⇔ ™⁸ ─ ≢─ ⅝╛ ⌐ ≠⅝⁸ ™ ─ ┘

─ ה ה ה ╩ ™╕∆⁹ 

 ̧ │ ⅜ ⌐ ⅎ╢↓≤⅜ ↕╣╢√╘⁸ ⌐ ╩ ⇔⁸ ה

⌐╟╢ ⌐╟╡ ╩ ™╕∆⁹ 

 ̧ ⅜ ⌂ │⁸ ⌐ ⇔√ ╩ ⇔⁸ ╛⅛⌐ ⌐ ⅝ ⇔╕∆⁹ 

 ̧ ™ ─ │⁸ ╛ ─ ⅜╦⅛╢ ꜞ☻♩╩ ⇔ ⇔╕∆⁹ 

 ̧ ™ ─ ⌐ ╛ ⅜≈™≡™╢ │⁸ ⁸ ⇔⁸ ≢ ה ⇔⁸ ╛ ⅝

⇔─ ╩ ╡╕∆⁹ 

 ̧ ╩ ⇔√ ™ ─ ⌐≈™≡│⁸ ╛ⱱכⱶⱭכ☺ ≢ ⌐ ⇔≡ ⌐

⇔√ ≢⁸ ∟ ⅜ ≈⅛╠⌂™ │ ⌐ ⇔╕∆⁹ 
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┘ ⸗♬♃ꜞfi◓ 

─ ┘ ─ ╩ ∆╢√╘⁸ ─ ⁸ ⁸ ┼─ ⁸ ─

ה ╛ ⌐⅔↑╢ ┘ ⸗♬♃ꜞfi◓ ─ ╩ ™⁸ ⌐

∂≡ ╩ ┼ ⇔╕∆⁹ 

 

ₒ ₓ 

⸗♬♃ꜞfi◓ ─ ─ ⅎ ╩  3- 67⌐ ⇔╕∆⁹ 

⸗♬♃ꜞfi◓⅜ ⌂ ╩ ⇔⁸ ╛ ─ ╛ ⇔√ ה ╩

⌐⁸≥─╟℮⌂ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐≈™≡ ⇔⁸ ≤

⇔≡ ≤─ ─ ╩ ™╕∆⁹ 

╕√⁸ ─ ─ ה ╩ ⇔⁸ ⌐⅔↑╢ ⅜ ⌐ ≢⅝╢╟

℮⌐⇔╕∆⁹ 
 

 3- 67 ⸗♬♃ꜞfi◓ ─ ─ ⅎ  

 ─ ─ ⅎ  

⁸  

ה ╛ ─ ⁸ ⅜№╢

│⁸∕─ ╩ ⇔≡ ⅜ ⅝™ ↕╣╢ ╩ ∆╢⁹ 

ה ⌐⅔↑╢ ╩ ⇔⁸∕─ ⌐⅔↑╢ ╛ ─

─ ╩ ∆╢⁹ 

ה ⸗♬♃ꜞfi◓ │⁸ ─ ≢ ⌐ ⅜ ∆╢

⌐ ∆╢⁹⌂⅔⁸ ⅜ ⅝™≤ ↕╣╢ ⅜ №╢ │⁸ ⸗♬♃

ꜞfi◓ ╩ ∆╢↓≤╙ ∆╢⁹ 

ה  

ה ╛ ─ ⅝⌂ ╩ ℮ ⁸ ╩ ∆╢⁹ 

ה ⅛╠ ⌐ ╙ ™ ╛ ─ ─ ╩ ∆╢⁹ 

ה ≤ ─ ╩ ⇔⁸ ⸗♬♃ꜞfi◓ │ ה ─ ⅜ ╙ ⅝™

≤ ↕╣╢ ⌐ ∆╢⁹⌂⅔⁸ ⅜ ⅝™≤ ↕╣╢ ⅜ №╢

│⁸ ⸗♬♃ꜞfi◓ ╩ ∆╢↓≤╙ ∆╢⁹ 

 

ה ⌐≈™≡│⁸ ⌐ ∆╢ ─ 10 ╩ ⇔≡⅔ↄ≤⁸ ╛

─ ╩∆╢ ⌐ ≢№╢⁹╕√⁸ ╩ ∆╢ ⌐ ─ ⅜ ↕

╣≡™⌂™↓≤╩ ∆╢√╘⁸ ╛ ─⅔∕╣─№╢ ⅜

⅝↕╣≡™√ ╩ ≤⇔≡ ∆╢⁹ 

 
ה ─ ╛ ─⅔∕╣─№╢ ⅜ ⅝↕╣≡™√ ╩

∆╢⁹ 

─ ₒ 18- 5ₓ ⁸ 31  
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ₒ ₓ 

─ ┼─ ╩ ∆╢√╘⌐⁸ ─ ⌐ ∂≡ ╛

⁸ ╛ ⁸♩כꜟ ─ ה ╩ ⌐⁸ ⸗♬♃ꜞfi◓ ╩

⇔⁸ ⸗♬♃ꜞfi◓╩ ™⁸ ⌐ ∂≡⸗♬♃ꜞfi◓ ╩ ┼ ⇔╕∆⁹ 

⌐⅔↑╢ ≤ ⸗♬♃ꜞfi◓ ╩  3- 68⌐ ⇔╕∆⁹ 

⸗♬♃ꜞfi◓╩ ℮ │⁸ ⌐ ⇔√ ╩ ⌐⁸ ╩ ╕ⅎ≡ ⇔╕∆⁹

─ ─ ⌐ ™⁸ ⌐ ∂≡ ─ ╩ ™╕∆⁹ ⌐⁸

─ ⌐≈™≡│⁸ ⅜ ⇔√₈ ⌐⅔↑╢ ⌐ ╢ ™ⱴ♬ꜙ▪ꜟ

ה   ₉╩ ─℮ⅎ⁸ ⌂ ╡ ™

≢ ⇔╕∆⁹ 

╕√⁸ ╩ ⌐ ⇔⁸ ╩ ∆╢ ─ ╩ ⇔╕∆⁹

⌐⅔™≡ ╛ ⅜ ⇔√ ⌐│⁸ ╛ ⁸ ─ ╢╟⌐♩כ◦⁸ ─

╩ ⇔⁸ ─ ⌐ √∫≡│ ⌐ ─ ≢ ⇔╕∆⁹ 

 

 3- 68 ⌐⅔↑╢ ≤ ⸗♬♃ꜞfi◓  

   ⸗♬♃ꜞfi◓  

 

 

⁸ ⌐ ℮ 
∂╪─  

⁸  ∂╪ 

⌐╟╢  
─  

 ∂╪  

 
 

─ ⌐ ℮  
─  

⁸
 

꜠ⱬꜟ 
꜠ⱬꜟ 

 
 

 ♩כꜟ

 
─ ●☻⁸ ∂╪─  
─ ה  

─♃▬ꜘ ⁸ 
◌Ᵽכ 

∂╪ 

 
 

⌐ ℮ ─   
꜠ⱬꜟ 
꜠ⱬꜟ 

 

 

ה ⅎ ─ ⌐╟╢ 
∂╪─  

⁸  ∂╪ 

⌐╟╢ ●☻⁸ 
●☻─ ⁸  

→ ↕ ⁸ 
⁸  

⁸ ⁸ 
●☻ 

─ ⌐╟╢ 
 

ה  ∂╪  

 
 

ה ─ ⁸  
⌐ ℮ ─  

⁸ 
 

꜠ⱬꜟ 
꜠ⱬꜟ 

 
⅛╠─ ─

⌐╟╢  
  

 
─ ⁸ ⌐ 

℮ ─ ⁸ ─  
─ ⁸ 
ה ─  

⁸ 
( )  

 
⌐╟╢ ⅛╠─  
⁸ ─  

⁸   

 

 

⌐ ℮ ∂╪─  ⁸  ∂╪ 

⅛╠─ ●☻─  ●☻  
♄▬○◐◦fi ⁸  

NOx⁸SOx⁸ ⁸
┌™∂╪ 

 
 

⌐ ℮ ─   
꜠ⱬꜟ 
꜠ⱬꜟ 

 ⅛╠─ ─    

ה ⱴ♬ꜙ▪ꜟ ╩ ╕ⅎ≡    

24 ╩ ⌐   
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⌐ ╢ ─  

─ ╛ ⅜ ⇔√ ─ ⌐ ⇔≡⁸ ╟╡

─ ⌂ ╩ ↑╢↓≤≢⁸ ─ ─ ╩ ╡╕∆⁹ 

 

 

─ ⁸ ┘ ⌐ ╢ ╕√│ ─ ⌐ ╩ ∆╢√╘⌐

⌐ ╩ ∫√ │⁸₈ ₉⅜ ≢⅝╕∆⁹ ─ ╩  3- 69⁸

╩  3- 70⌐ ⇔╕∆⁹ 

 

 3- 69 ─  

  

 

⁸ ⁸ ⁸ ⁸∕─ ─ ⌂ ┘ ─ ┼─ ─

─ ⌐ ™⁸ ⅜ ∆╢ ─ ⌐ ╢ ⌐≈™≡⁸

⌐╟╡ ╩ ⌐ ⇔⁸ ─ ┘

─ ╩ ╢↓≤⁹ 

 ⁸ ⁸ ╩ ╗  

 

ה ─√╘⌐ ⇔√ ─ ⁸ ┘  

ה ⌐ ∫≡ ⌐ ⇔√ ─ ⁸ ┘  

ה ⁸ ⅛╠ ↕╣√⇔ ─ ⁸ ┘  

⌐ ≠ↄ ─ ⌐ ╢  

ה ⌐╟╡ ─ ⌐ ⇔√ ─ ┘  

 /  

 
ה ─ ┘ ⌐ ∆╢ 45 137 ─ 22  

ה ─ ┘ ⌐ ∆╢ 46 300 ─ 25  

∕─  

⅛╠─ ⌐ ⇔⁸ ╩ ≤⇔≡ ─ ⅜⌂↕╣⁸ ⌂

─ │ 1 ≤⌂╢⁹ 

 

ⱴ♬ꜙ▪ꜟ ⁸ 12  
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 3- 70   

        

1 ╩ ∆╢√╘⌐ ⌂  ủ  

 ≢ ⇔√ ─  ủ  

 
╩ ∆╢√╘─ ─

╩ ╗⁹  
×  

  ủ ⌂╢ │× 

 ⅝ ⌐ ⌂ ─  ủ 
─ ─

│ ⌐╟╢ ╩ ≤∆╢ 

 ≤ ↕╣√ ─  ỏ 

⌐ ↕╣⁸⅛≈ ─

─ ⅜ ╕╣╢ ─╖⁸

╙ ⁹ 

 
⌐╟╡ ⇔⁸ ⅛╠ ↕╣√

⁸ ─ ה ה  
ủ ™╦╝╢₈ ≠↑↔╖₉ 

 ⇔√ ⅛╠ ↕╣√  ×  

 

ה ⅛╠ ↕╣√ ≢⁸

⅛╠ ↕╣√ ≤ ≤⌂∫≡ ↕╣

√╙─ 

ủ 

╩ ℮ ─ ↔╖╙ủ⁹

╠⅛⌐ ⌐╟╡ ↕╣√╙─│

⁹ 

10 ⌐╟╡ ⅛╠ ↕╣⁸ ⌐ ⇔√  × ─  

11 ⇔√ Ɫ►☻ ─ ה ה  ỏ 
⅜№╢≤ ╘╠╣╢

╙─│ ⁹ 

12 ╣⌐╟╢ ─  × 
⌂ ─╖│ ─

 

13 ⌐ ⇔√ ∂╡⅜╣⅝─ ה ה  ủ ≤─ ╙  

14 
⌐ ⇔√ ∂╡⅜╣⅝─ ה

ה  
ủ ─ ⌐╟╠∏  

15 
≢ ↕╣√ ╩ ─ ⌐ ∆ ─

 
× ⌐ ⇔⌂™ 

16 ⌐⅔↑╢ ♩▬꜠─ ה  × ─  

ה꜠▬♩─ 17 ♩▬꜠─⇔ ─ↄ╖ ╡  ủ 
⌐ ≠ↄ ─

⌐ ╢ 

18 ⅛╠ ↕╣√↔╖─  ×  

19 ╩ ∆╢√╘─  ủ  

ⱪ♇♅ה 20 ─  ủ  

ה 21 ה ╩ ∫√Ⱳꜝfi♥▫▪┼─  × №ↄ╕≢Ⱳꜝfi♥▫▪ 

22 Ⱳꜝfi♥▫▪┼─ ⅔ה  × №ↄ╕≢Ⱳꜝfi♥▫▪ 

23 ─  ủ ⅜ ⌂ │  

24 ─  ủ ⅜ ⌂ │  

25 ─│⅞ ╡ ה ╣ ỏ ⅜ ↄ ∟ ╢ ─ ⌂╠ủ 

26 ─  ủ ─╖  

27 ┼─ ה ─√╘─ⱨ▼fi☻ ủ  

28 
Ⱪꜟכ◦כ♩ ⁸ ─ ─√╘⌐ ⌂

 
ủ ─ ╡ │× 

29 ─ ⌐ ⌂  ủ 
│⁸ ╛ ⅛╠─ ⅜

№∫√ ⌐ ╢⁹ 

30 
─ ─ ─√╘─

 
ủ  

31 
ꜞ◘▬◒ꜟ ─ꜞ◘▬◒ꜟ ◘ꜞה

▬◒ꜟ  
ủ  

32 
ꜞ◘▬◒ꜟ ⅜ꜞ◘▬◒ꜟ≢⅝⌂™

─ ה  
ủ  

33 ꜞ◘▬◒ꜟ ─  ủ  

34 ⁸Ɽ♁◖fi ─  ủ  
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35 ⌐ ↕╣√ ─  × ⅝ ─ ─  

36 ☻◒ꜝ♇ⱪ ↄ∏  ủ ∏ ⇔⁸ ╟╡ ↄ↓≤ 

37 ⌐⅛⅛╢  ủ  

38 ⌐⅛⅛╢  
× 

⅜∕╣⇔⅛⌂™ ╛ ╩

╠⌂↑╣┌⌂╠⌂™ ⅜ ⌐

≢⅝╣┌ủ 

39 ─  ủ ⌐ ∫≡™╢ │  

40 ⌐╟╡ ⌐ ⇔√ ─ ╖ ╡  ủ ─ │ ≤⇔≡  

41 
⇔√ ─ ─ ⅝

╡ 
× ─  

42 ⇔√ ─ ─ ⅝ ╡ ủ 

─╖≢№╣┌⁸ ⌐ ⇔√

≤ ⁸ ─ │ ≤⇔≡

 

43  ủ  

44 ┼─ ╛ ─ ⁸  ủ ─╖  

45 
─ ╩ ⇔≡ ⇔√ ─

 
ủ  

46 ─  ủ  

47 
↔╖─ ╩ ∫√ ⌐ ⇔⁸ ⅜ ⇔√

┼─  
× 

┼─ │×⁹ ┼─ ⌂

╠ủ 

48 ⁸ ⁸  ỏ 

⁸ ┘ ∂╡⅜╣⅝⌐⅛

⅛╢ ⌐≈™≡⁸100 ─ 15 │

┘ ∂╡⅜╣⅝⌐⅛⅛╢

⌐≈™≡⁸ ⌐ ≠™≡

╩ ℮ │ ⌐ ╘╢

┘  

49  ỏ ≤⇔≡  

50 
⌐╟╡♥♩ꜝⱳ♇♩⌐ ∟ →╠╣√ ↔

╖ 
× ─  

51 
⌐╟╡ ─ ⌐ ⇔√ 150 3

─↔╖ 
ủ ⌐│ 3 │ ⇔ 

52 ─ ─ ≢ ⇔√ ↔╖ ×  

53 ─ ─ ≢ ⇔√ ↔╖ ×  

54 ─ ⅜ ∟ ╠⌂™ ─ ↔╖ × ₈ ₉⌐№√╠⌂™ 

55 ╩ ╡ ↕∑⁸150 3╩ ⅎ√ ↔╖ × ╩ ∫√ │  

56 
⌐╟╡ ⅛╠ ↕╣ ─ ⌐

⇔√  
ủ  

 
ⱴ♬ꜙ▪ꜟ ⁸ 12  

 

⌐ √∫≡─  

╩ ↑╢√╘⌐│⁸ ╩ ∆╢√╘⌐ ⅜ ℮

╩ ↑╢ ⅜№╡╕∆⁹ ─ ⌐ ↑≡⁸₈ ┘

₉⌐ ≠⅝⁸₈ ─ ⌐≈™≡₉

╩ ⇔╕∆⁹ 

⌐⅔™≡│⁸ ─ ⌐╟╡ ─ ⁸ ─ ╛ ─

╩ ─℮ⅎ ⅜ ↕╣╕∆⁹ ⌐⁸ ╟╡ ⌐ ─ ╩ ℮ │⁸

─ ─ ה ⁸ ≢─ ⁸ ≢№╢

─ ה ה ─ ⅜ ≢⅝╢╙─ ─ ╩ ⌐ ™╕∆⁹ ⌐╟╡ ─

⅜ ≢⅝⌂™ │ ─ ≤⌂╠⌂™↓≤⅜№╢√╘⁸ ⌐╟╢ ─ ╩

⇔╕∆⁹  
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ה╖↔  ⇔ה╖↔ ─  

 

ה╖↔ ↔╖ 

♩▬꜠─ ⁸ ↔╖─ ╖ ⌐≈™≡─ ╩ ™⁸ ⌐ ⇔╕∆⁹ 

 

ₒ ₓ 

─ ↔╖ ┘ ↔╖─ ⌐≈™≡ ∆╢≤≤╙⌐⁸ ↔╖─ ╛

⁸ ה ⌐≈™≡ ⌐ ⇔⁸ ⁸ ╛⅛⌐ ≢⅝╢╟℮ ╩ ⇔

╕∆⁹ 

 

ה╖↔ ↔╖─ ─  

↔╖─  

1  ↔╖─  

⁸ ─ ⌐ ™⁸ ⌐ ⇔√ ⅛╠↔╖⅜ ↕╣╕∆⁹ ≢│⁸

⌐ ⅜≢⅝⌂™↓≤⅛╠ ⌐│ ⅜ ↕╣⁸ ↄ─ ─↔╖╛ ♩▬꜠

─ ≤│ ⌂╢↔╖⅜ ⇔╕∆⁹ 

╕√⁸ ─ ≢│⁸ ─ ─ ╛ⱪꜝ▬Ᵽ◦כ─ ⁸ ─ ⁸ ─ ┼

─ ⁸ ╕≢─ ⁸Ɑ♇♩≤─ ≤™∫√ ₁⌂ ⅛╠⁸ ─ ─

┼─ ╛ ⁸ ⁸ ≤™∫√ ⌂ ⅜ ⇔╕⇔√ ⁸

₈ ₉≤™℮⁹⁹ ↔╖│⁸ ⌐ ⇔√ ⁸₈ ₉≤

™℮⁹ ⅛╠─↔╖─╖╩ ≤⇔⁸ ─↔╖│ ↔╖≤⇔≡ ∆╢↓≤≤ ⇔

╕∆⁹ 

≢│⁸ ⅜ ™ ╩ ⌐ ╩ ™⁸ ⌐

╙ ⅎ╢↓≤≤⇔╕∆⁹ 

↔╖ ─ ╩  4- 1⌐ ⇔╕∆⁹ 

 

 4- 1 ↔╖ ─  

  

↔╖─  × / ה  

─ ₒ 14- 3ₓ ⁸ ]    

 

2  ↔╖ ─  

↔╖ ─ ╩  4- 2⌐ ⇔╕∆⁹ 

↔╖│⁸ ₈ ₉─ ┘ ⌐ 0.1 / ⁸

⌐ 2. 3 / ⁸ ﬞ ⌐ 1. 4 / ∆╢≤ ↕╣╕∆⁹ 
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 4- 2 ↔╖ ─  

 

 

 

   ﬞ  
β1  84 84 3,043 1,789 

β2 g/ ה  771 

↔╖ t/  0.1 0.1 2. 3 1.4  

β │⁸₈ ⁸

11 ₉╟╡⁸ ⌐⅔™≡ ╙ ⅜ ™₈ 18 ₉≢ ⇔√⁹ 

β │⁸ ╟╡ ⇔√⁹ 

 

↔╖ ─  

1  ↔╖─  

↔╖ ─ ╩  4- 3⌐ ⇔╕∆⁹ 

↔╖│⁸ ╩⇔⌂⅛∫√ ⁸₈ ₉≤™℮⁹ ≤ ⅛╠ ∆╢

↔╖╩ ≤⇔╕∆⁹ 

 

 4- 3 ↔╖ ─  

  

↔╖─  
ᵑ  ᵒ  

× / ה ÷ 106 

 

2  ↔╖ ─  

↔╖ ─ ╩  4- 4⌐ ⇔╕∆⁹ 

↔╖│⁸ ₈ ₉─ ┘ ⌐ 10.0 / ⁸

⌐ 7. 7 / ⁸ ﬞ ⌐ 8.7 / ∆╢≤ ↕╣╕∆⁹ 

 

 4- 4 ↔╖ ─  

 

 

 

   ﬞ  

ᵑ β1 12,898  12,898  9,256  7,071  

ᵒ β2 53   53  736  4, 175  

ᵑ+ᵒ  12,951  12,951  9,992  11,246  

g/ ה  771 

↔╖ t/  10.0  10.0  7. 7  8.7   

β │⁸ 13,035 ⅛╠

╩ ⇔ ™√ ⁹ 

β │⁸₈ ⁸

11 ₉╟╡⁸ ⌐⅔™≡ ╙ ⅜ ™₈ 18 ₉≢ ⇔√⁹ 
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2.  ↔╖─ ה  

ₒ ₓ 

⅛╠ ↕╣╢ ─ ה ╩ ⇔╕∆⁹ 

≢ ∆╢ ─ ⁸ ┘ ╩  4- 5⌐ ⇔╕∆⁹ 

 

 4- 5 ↔╖─ ⁸ ┘  

   

 
↔╖  

 
◄Ɫה ─ ─ ⅜ ↕╣╢⁹ ⌐ ╣≡ ⇔⁸
⌐ ╩ ℮⁹ ╛ ⌐╟╡ ╩ ∫√
╙№╢⁹ 

Ⱳכꜟ 
┘ 
─  

ה ⇔≡ ∆╢⁹ 
ה ╙ ∆╢⁹ 

ⱦ♬כꜟ ⁸ 
ⱪꜝ☻♅♇◒  

 ה
─  

ה ⌐ ╣≡ ∆╢⁹ 

⇔  
♩▬꜠ 
♩▬꜠ 

ה ╛ ─ ≢╙≢⅝╢ ╡ ∆╢ ⅜ ≢№╢⁹ 

 
⁸ ─

♀כ●√⇔  
 

ה ─√╘ ╩ ⇔⁸ ∆╢⁹ 
ה ⌐ ⇔≡ ≤ ∆╢⁹ ⁸  

─ ₒ 16- 1ₓ ⁸ ╩ ⌐  

 

ₒ ₓ 

│⁸ ⌐ ⇔√ ⌐≈™≡⁸ ⌐ ∂≡ ⇔⁸ ╩ ™╕∆⁹ 

 ̧ ⌐ ≠⅝⁸ ↔╖─ ─ ╩ ™╕∆⁹ 

 ̧ ⌐ ⇔√ ↔╖─ ה ⌐ ≠⅝⁸ ↔╖─ הꜟכꜟ

╩ ⇔⁸ ─ ⁸ ⌐ ⇔╕∆⁹ 

 ̧ ⌐⅔™≡ ╩ ℮↓≤│⁸∕─ ─☻ⱶכ☼⌂ ┼≤≈⌂⅜╢√╘⁸ ⌂ ╡

╩ ™╕∆⁹ 

 ̧ ─ ⌐ ℮Ɫ◄ ─ ─ ╛⁸ ⌐ ℮ ─ ┘╕╪ ⅜

↕╣╢↓≤⅛╠⁸ ╩ ה ∆╢ ≤ ╩ ╡⁸ᵑ ─ ╛

─ ⁸ᵒ ─ ╩ ™╕∆⁹ 

 ̧ ⌐ √∫≡│⁸ ⌐ ─ ≢⁸ ╛ ⁸ ⁸ ─ ╩

™╕∆⁹ ─ ─ ╩  4- 6⌐ ⇔╕∆⁹ 

 ̧ ⌐⅔™≡ ∆╢ ⌐⁸ ─▬fi☻ꜞfi ╛ ⅜ ♀כ●√⇔

─ ⌐≈™≡│⁸ᵑ ─√╘─ ─ ה ⁸ᵒ ⌐ ╢

≤─ ⁸ ⌐≈™≡ ⇔╕∆⁹ 

 

 4- 6 ─ ─  

─ ─  

ה ⅜ ─ ╩ ℮ ⌐  

ה ─ ┘⅛↑ ⌐╟╡⁸ ╛Ⱳꜝfi♥▫▪⌐╟╢ ╩ ↑≡ ╛

╩ ⇔⁸ ─ ╩  

ה ⌐╟╢ ⌂ ─ ≤⇔≡⁸ ⌐ ≢ ⌐ ─ ╩  
⁸ 30  
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3.   

ₒ ₓ 

─ ╣ 

↔╖ ┘ ↔╖─ ─ ╣╩  4- 1⁸ ─ ╩  4- 7⌐

⇔╕∆⁹ 

↔╖ ┘ ↔╖│⁸ ⌐ ⌐ ∑∏⁸ ─ ↔╖ ⁸ ↔

╖ ⌐≡ ╩ ™╕∆⁹√∞⇔⁸ ─ ╛ ─▬fiⱨꜝ⅜ ⇔⁸ ≢⅝⌂™

│⁸ ╛ ┼ ╩ ™⁸ ╛ ─ ┼ ⇔⁸ ⇔╕∆⁹ 

 

 

 4- 1 ↔╖ ┘ ↔╖─ ─ ╣ 

 

 4- 7 ↔╖ ┘ ↔╖─ ─ ─  

 ↔╖ ┘ ↔╖─ ─ ─  

 
ה ⌐ ─ ⌐ ∂╢⅜⁸ ╛ ─ ╩ ╕ⅎ≡

∆╢⁹ 

♩כꜟ  

ה │♩כꜟ ╩♩כꜟ─ ≤∆╢⅜⁸ ⅜ ⌐ ↕╣╢

↓≤╙ ╕ⅎ≡ ∆╢⁹ 

ה ─ ⅜ ∆╢√╘⁸ ╩♩כꜟ ה ≢⅝╢ ≤∆╢⁹ 

ה ┼─ ⌐╟╢ ⅜ ∆╢ ⅜№╢√╘⁸ ─ ╩

⇔⁸ ╩ ♩כꜟ√⇔ ┘ ≤∆╢⁹ 

 

ה  

ה │ ⅜╠╛◌♇ⱪ ─ ╛Ɑ♇♩Ⱳ♩ꜟ ─ ⅜ ⌐ ∆

╢↓≤⅜ ↕╣╢√╘⁸ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ה ⅜ ⇔≡™╢ │ ↔╖─ ⅜ ↄ⌂╢√╘⁸ ⅜ ™≤

↕╣╢ ╩ ⇔≡ ╩ ╘╢⁹ 

ה ה ⅜ ↕╣⁸ ⅜ ∆╢⌐≈╣≡⁸ ↔╖─ ⅜ ∆╢√╘⁸

╩ ⇔≡⁸ ╩ ∆╢⁹ 

ה ╦╣╢ ↔╖─ ─ │ fiꜛ◦כ♥☻⁸∑╦ ╩ ⇔√

⌐ ∆╢↓≤╙ ∆╢⁹ 

ה ─ ╛ ─ ⌐╟╡ ה ╩ ∆╢ ⅜ ∂╢⁹∕─

│⁸ ─╖⁸ ⅜ ™ ─ ╩ ∆╢ ≢ ∆╢ ⅜№╢√╘⁸

─ ╩ ∆╢⁹ 

∕─  

ה ●☻╩ ⇔≡™╢ ≢│⁸●☻─ ⅜ ⇔√ ⌐◌☿♇♩◖fi꜡─

⅜ ⅎ╢√╘⁸●☻Ⱳfiⱬ⌐╟╢ ⌐ ⇔≡ ╩ ℮⁹ 

ה ⌐⅔™≡ ∆╢ ╛ ⅜ ♀כ●√⇔ ─ ⅜ ─↔╖≤

↕╣√ ⁸ ╛ ⅜ ↕╢ ─ ⅜№╢√╘⁸ ┘ ⌐ ⇔≡

≤ ╩ ℮⁹ 
⁸ 30 ⁸ 

─ ₒ 17- 3ₓ ⁸ 31  

  

ה   

↔╖ 

↔╖ 

─  

ה ─  
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─  

─↔╖ ┘ ╩  4- 8⌐ ⇔╕∆⁹ 

─ ┘ ⅜ ∆╢ ⅜ ∆╢ ⌐ ⅎ≡⁸ ⌐ ⌂

╩ ≢⅝╢╟℮⁸ ≤ ╩ ⇔⁸ ╩ ⇔╕∆⁹ 

 

 4- 8 ─↔╖ ┘  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 0 0 14 40 0 0 

 0 0 0 0 8 22 

 0 0 0 0 1 3 

─  0 0 0 0 0 0 
[ ]   

 

ₒ ₓ 

│⁸ ⌐ ⇔√ ─♩כꜟ ─ ┘ ─ ╩ ™╕∆⁹ 

│⁸ ה ─ ╩ ⇔⁸ ╩ ⅎ╢ ⅜ ∂√ │⁸

╛ ⁸ ┼ ╩ ™⁸ ╛⅛⌐ ╩ ⇔╕∆⁹╕√⁸ ─

⌐№╦∑⁸ ⅛╠─↔╖ ─ ╙ ╘√ ─↔╖ ┼ ⇔╕∆⁹ 

 ̧ ⌐│⁸ ╩ ∆╢↓≤╩ ≤⇔╕∆⁹╕√⁸ │⁸╟╡ ⌐

╩ ∆╢↓≤╩ ≤⇔╕∆⁹ 

 ̧ ─ ה ─ ╩ ⇔⁸ ─ ⇔ ┘ ─♩כꜟ ╩

™╕∆⁹ 

 ̧ ↔╖╛ ↔╖ ─ ⌐ ™⁸ ⌐ ∂ ─ ⅜ ↕™ ╛ ⅜ ⌂

↔╖ ─ ─ ╩ ⇔╕∆⁹ 

 ̧ ─ ↔╖─ ⌐≈™≡│⁸ ↔╖╛ ↑⌐╟╢ ↔╖ ─ ⌐ ™⁸

↔≤─ ⁸ ⁸ ┼─ ╛ ╩ ⌐ ╘⁸ ⌐

⌐ ⇔╕∆⁹ 

 ̧ ╛ ≤ ╩ ╡⁸ ↔╖⅛╠─ ─

╛ ╩ ™╕∆⁹  
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⇔  

│⁸ ה ⌐╟╡ ↄ─ ♩▬꜠⅜ ≤⌂╡⁸ ⌐ ⁸

⌐ ∆╢√╘⌐⁸ ╛ ╩ ≤⇔√ ╙№╡╕⇔√⁹ ⌐│⁸⇔ ─ ┘

╩ ⌐ ℮↓≤⅜⁸ ─ ┘ ─ ─ ⅛╠ ╘≡ ⌐⌂╡╕∆⁹ 

 

ₒ ₓ 

─ ⌐ ℮⇔ ─ ╛ ה ♩▬꜠─ ╩ ⇔⁸ ╛ ⁸

⁸ ⁸ ⌐ ⌂ ╩ ⇔≡ ⌂ ┘ ⌂ ─ ╩

╡╕∆⁹╕√⁸ ♩▬꜠⁸ ┘∕─ ─ ─ ⌐≈™≡│⁸ ⁸

⁸ ⁸ ≤ ⇔╕∆⁹╕√⁸ ≢ ⅜ ⌂ↄ⁸ ╩ ⇔⌂™╙─│

┼─ ⁸ ⌐ ≢ ⌐ ⅛≈ ⌐ ∆═⅝╙─│⁸ ─

╩ ⇔√ ┼─ ╩ ™⁸ ╩ ↑╢ ⁸ ⌐ ╘╕∆⁹ 

 

⇔ ─  

 

⇔ │⁸ ⌐╟∫≡ ╛ ─ ♩▬꜠⅜ ≤⌂╢↓≤⌐╟╡⁸

♩▬꜠⅛╠⇔ Ᵽ◐ꜙכⱶ ≢ ∆╢ ⅜№╢⇔ ─ ─↓≤≢∆⁹ 

⇔ ─ ╩  4- 9⌐ ⇔╕∆⁹ 

 

 4- 9 ⇔ ─  

  

⇔  

⇔  

⇔ ⇔  

 ⌐⅔↑╢⇔ ×  

ᵑ ♩▬꜠ ᵒ ⇔ ×ᵓ  

ᵑ ♩▬꜠ ⌐╟╢ ♩▬꜠  

ₒ ₓ ┼ ∆╢  

ₒ ⌐╟╢ ♩▬꜠ ₓ 

× / × × /  

ₒ ₓ 11,801  

ₒ ₓ 13,264  

[ ]  

ₒ ₓ ⌐╟╢ ─  

   ﬞ  

59  58  53  47  

[ 11 ]  

ₒ / ₓ ⌐╟╡ ♩▬꜠╩ ∆╢ │⁸ ⅜ ∆╢ ─℮∟

/ ─ ≤ ⁹ 

ᵒ ⇔ × /  

ₒ ₓ 1, 463  

[ ]  

ᵓ   1.7 / ה  

─ ₒ 14- 3ₓ ⁸ ╩ ⌐   
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₈ ₉⌐⅔↑╢⇔ ─ ╩  4- 10⌐ ⇔╕∆⁹ 

⇔ │⁸ ┘ ≢ 8,500 / ⁸ ≢ 1. 1 / ⁸

ﬞ ≢ 9,300 / ─≤⌂╢ ╖≢∆⁹ 

 

 4- 10 ⇔ ─  

 

 

 

   ﬞ  

ᵑ ♩▬꜠  3,546 3,488 5,453 4,188 

 88 88 3,043 1,789 

⌐╟╢ ♩▬꜠  3,458 3,400 2,410 2,399 

ᵒ ⇔  1,453 1,453 1,128 1,266 

ᵓ / ה  1.7 

⇔ ( / )  ᵑ ᵒ ×ᵓ  8,498 8,400 11,188 9,272 

 

2.  ♩▬꜠─  

♩▬꜠─ ─  

1   

♩▬꜠─ ─ ╩  4- 11⌐ ⇔╕∆⁹ 

 

 4- 11 ♩▬꜠─ ─  

─ ₒ 14- 3ₓ ⁸  

 

2   

₈ ₉⌐⅔↑╢ ♩▬꜠ ─ ╩  4- 12⌐ ⇔╕

∆⁹ 

♩▬꜠─ │⁸ ≢ 45 ⁸ ≢ 44 ⁸ ≢ 70 ⁸

ﬞ ≢ 53 ≤⌂╢ ╖≢∆⁹ 

 

 4- 12 ♩▬꜠ ─  

    ﬞ  

♩▬꜠  3,546 3, 488 5,453 4,188 

♩▬꜠ /  78.4 

♩▬꜠  45 44 70 53 

  

♩▬꜠─ 

 

♩▬꜠ ÷ ♩▬꜠ /  

⌐╟╢ ♩▬꜠  

÷ ♩▬꜠─ / ÷ №√╡⇔ ( / ה )  

÷  

♩▬꜠ ♩▬꜠─ /⇔ ─ /  

ₒ ♩▬꜠─ ₓ 400  

ₒ⇔ ─ ₓ 1.7 / ה  

ₒ ₓ ⌐ ─  
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♩▬꜠─ ≤  

╟╡ ♩▬꜠╩ ⌐ ∆╢╒⅛⁸№╠⅛∂╘ ─ ┘⇔ ⁸

♩▬꜠ ╩ ☻כꜞ℮ ─ ≤ ╩ ∆╢ ⌐╟╡⁸ ⌐ ┘∕

╣⌐ ℮ ⁸ ─ ⅜ ≢⅝╢╟℮ ╩ ⇔≡⅔⅝╕∆⁹╕√⁸ ⌐ ⅎ≡

⅜ ≢⅝╢ ─ ╛ ♩▬꜠╛∕─ ⌐ ⌂ ⁸ ⌐≈™≡╙ ╩

™╕∆⁹  

♩▬꜠─ ≤ ╩  4- 13⁸ ↔≤─ ∑⸗♦ꜟ ╩  4- 14⁸

⌐⅔↑╢ ⌐⅔↑╢ ♩▬꜠─ ╩  4- 15⌐ ⇔╕∆⁹ 

♩▬꜠ ─ │⁸ ⌐ ∂√ ⌐ ≠⅝⁸ ─ ♩▬꜠≤─ ╩

⇔√ ≢ ⇔╕∆⁹╕√⁸ ♩▬꜠⅜ ∆╢ │⁸ ┼─ ╛ ⇔≡™╢

≤─ ⌐ ≠⅝⁸ ⇔╕∆⁹ 

 4- 13 ♩▬꜠─ ≤  

   β  β  β  

♩▬꜠ 
 
 
 
 

╙ ⌂♩▬꜠⁹ ─ ⁸ 
⌐ ╣╢⁹ 

 
 ה

 
Ừ ₃ ₃ 

♩▬꜠ 
 
 
 
 

⇔ ╩ ⌐Ɽ♇◐fi◓∆╢⁹ 
─ ⌐ ╣╢⁹ 

 
 ה

 
ủ ₃ ỏ 

♩▬꜠ ⱴfiⱱכꜟ ⅜
∆╢ⱴfiⱱכꜟ─ ⌐ ┘
╡ ─ ╩ ∆

╢╙─ ⱴfiⱱכꜟ♩▬꜠◦☻♥ⱶ  

 ủ ỏ ₃ 

Ⱨ♇♩ ™╦╝╢ ╖ ╡♩▬
꜠≤ ∂ ⁹ 

╡ ủ ₃ ₃ 

 ╡ ủ ₃ ₃ 

꞉fiⱲ♇◒☻♩▬꜠ 
 
 
 
 
 

▬ⱬfi♩ ╛ ─ ♩▬꜠
≤⇔≡ ↕╣≡™╢╙─⁹ 

╡ ỏ ỏ ₃ 

 
 
 
 
 

─ ♩▬꜠⁹ 

╡ ỏ ₃ ỏ 

◖fiⱳ☻♩ ỏ ₃ ỏ 

♩▬꜠ 
 
 
 
 

Ⱳ♦▫─♩ꜝ♇◒≢╙ ⌂
♩▬꜠⁹ 

╡ 
 

ỏ ₃ ₃ 

 

⌐ ⁹ 

╡ ΅ ₃ ₃ 

 
 

╡ 
΅ ₃ × 

♩▬꜠  ΅ × ₃ 

β  ─ Ừ ☻Ɑכ☻≢ ⁸ủ ≢ ≢⅝╢⁸ỏ ─ ⅜  

β ה  ₃ ⁸ỏ ⌂╙─╙№╢⁸×  

─ ₒ 24- 18x ⁸ 31 ⁸ 

⌐⅔↑╢♩▬꜠─ ה ●▬♪ꜝ▬fi 28 ╩ ⌐  
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 4- 14 ↔≤─ ∑⸗♦ꜟ  

♩▬꜠─    ◌  ◌  

♩▬꜠ Ἑ ₃ ₃ ΅ 

♩▬꜠ Ἑ ₃ ₃ ΅ 

♩▬꜠  ₃ Ἑ Ἑ ΅ 

♩▬꜠ ꞉fiⱲ♇◒☻  ΅ ΅ Ἑ Ἑ 

ⱴfiⱱ₃ ꜠▬♩ꜟכβ Ἑ Ἑ Ἑ 

♩▬꜠ ΅ ₃ ₃ ₃ 

♩▬꜠ ΅ ₃ ₃ ₃ 

ₒ ₓἙΝ ⌐  ₃Ν ⌐  β ─ ⌐╟∫≡  

⌐⅔↑╢♩▬꜠─ ה ●▬♪ꜝ▬fi 28 ╩ ⌐    
 

 4- 15 ⌐⅔↑╢ ♩▬꜠─ 12  

♩▬꜠ ╖ ≡ ♩▬꜠ ⱴfiⱱכꜟ♩▬꜠ ♩▬꜠ 

 37  9, 700  
     β ╖ ≡ ♩▬꜠ ┘ ♩▬꜠│⁸⇔ ─ↄ╖ ╡⅜ ─╙─⁹ 

[ ♩▬꜠ 12 ]         

 

♩▬꜠ ─  

♩▬꜠╩ ∆╢⌐№√∫≡─ ╩  4- 16⌐ ⇔╕∆⁹ 
 

 4- 16 ♩▬꜠ ─  

  

 

ה ≤ ╩ ⇔√ ╩ ⌐ ∆╢⁹ 

ה ╩ ╕ⅎ√ ♩▬꜠ ⁸ ╩ ⇔≡ ∆╢⁹ 

ה ⅛╠─ ⁸ ⁸ ─♩▬꜠╩ ≢⅝⌂™

○☻♩ⱷ▬♩╩ ╗ ╙ ⇔≡ ∆╢⁹ 

ה ↕╣√ ♩▬꜠ ─ ─ ↕╣≡™√ ♩▬꜠

∞↑≢│ ⅜ ≢№╢≤ ↕╣╢ │⁸ ⌐ ╩ ⇔≡™╢

╕√│ ⌐ ╩ ∆╢⁹ 

 

ה ⅜╡⌐⌂╠⌂™ ⌐ ∆╢⁹ 

ה ╩ ─≢╕꜠▬♩ה ⌐ ∆╢⁹ 

ה ♩▬꜠─ │⁸ ⌂╙─≤⇔⁸♩▬꜠─ ⁸ ╩ ∆╢⁹ 

ה │ ⌂╙─≤⇔⁸ Ⱪ◙כ ╩ ∆╢⁹ 

ה ∆╡╩ ∆╢⁹ 

ה  

꜠▬♩ה ─ ╩ ∆╢ ─╖ ⁹ 

ה ™ ─ ╩ ∆╢⁹ 

ה ™ ─►▼♇♩♥▫♇◦ꜙ╛ ⁸ ⁸ ⁸♩▬꜠─

╩ ∆╢⁹ 

ה ↕⁸ ↕⁸ ⁸ ⁸ ╩ ∆╢⁹ 

ה  

│꜠▬♩ה ה ⌐ ↑╢⁹ 

╛☻◒♇Ⱳכꜞ♃♬◘ה ─ ╩ ∆╢⁹ 

ה ╛ ╩ ↄ√╘─ ╛ⱨ♇◒╩ ∆╢⁹ 

ה ≤ ⌐ ╣╢♩▬꜠─ ╛○ⱶ♠ ⅎ☻Ɑכ☻╩ ↑╢⁹ 

─꜠▬♩ה ∟─ ─√╘─ ⇔╩ ∆╢⁹ 

ה ⅜™  

ה ╩ ∆╢⁹ 

ה ☻Ɑכ☻ ─ ™ ─ ™ ⌐ ∆╢⁹ 

─≢╕꜠▬♩ה ╩ ∆╢⁹ 

─꜠▬♩ה ╩ ∆╢⁹ 

ה ╙ ╣╢♩▬꜠╩ ∆╢⁹ 

ה  ─ ╩ ∆╢ ♩▬꜠─ ™ ⁸ ™ ⁸ ─  

∕─  
ה ♩▬꜠╩ ∆╢⁹ 

─╘√─♩▬ⱷ♩☻○ה ☻Ɑכ☻╩ ∆╢⁹ 

⌐⅔↑╢♩▬꜠─ ה ●▬♪ꜝ▬fi ⁸ 28 ⁸ 
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3.  ⇔ ─  

ₒ ₓ 

─ ╣ 

⇔ ─ ⱨ꜡כ╩  4- 2⌐ ⇔╕∆⁹ 

⇔ │⁸ ☿fi♃כ⌐≡ ╩ ™╕∆⁹√∞⇔⁸ ─ ╛ ▬fiⱨꜝ─

⌐╟∫≡│⁸ ╛ ─ ⌐ ⇔⁸ ╩ ™╕∆⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ₒ 24- 18x ⁸ 31 ╩ ⌐  

 4- 2 ⇔ ─ ⱨ꜡כ 

 

─  

─ ┘ ╩  4- 17⌐ ⇔╕∆⁹ 

─ ⅜ ∆╢ ⅜ ∆╢ ⌐ ⅎ≡⁸ ⌐ ⌂

╩ ≢⅝╢╟℮⁸ ≤ ╩ ⇔⁸ ╩ ⇔╕∆⁹ 

 

 4- 17 ─ ┘  

 
   

      

 
Ᵽ◐ꜙכⱶ k  0 0 0 0 5 24 

∕─ k  0 0 0 0 0 0 

 0 0 0 0 0 0 

─  0 0 0 0 0 0 
[ ]   

  

  

  

⌐ ↕╣√  

╖ ╡⇔  

 

☿fi♃כ 

─⇔  

─ ⱨ꜡כ 

⌐╟╡ ⇔ ≢─ ⅜ ⌂ ─ ⱨ꜡כ 
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ₒ ₓ 

│⁸ ⌐ ⇔√ ─♩כꜟ ─ ┘ ─ ╩ ™╕∆⁹ 

╕√⁸⇔ ה ─ ╩ ⇔⁸ ⅜ ∆╢ │⁸ ╛ ⁸

┼ ╩ ™⁸ ╛⅛⌐ ╩ ⇔╕∆⁹ 

⇔ ─ ╩  4- 18⌐ ⇔╕∆⁹ 

 

 4- 18 ⇔ ─  

ה   ▬ⱷכ☺ 

Ᵽ◐ꜙכⱶ  

─◒♇ꜝ♩ה ⌐ ≤ ─♃fi◒╩ ⁹ 

₈ה ╖ ╡ ₉╛₈ ⌐ ╕∫√ ₉╩

∆╢√╘─⇔ ⁹ 

ה ─ ≢│ ─ ⌐ ╕∫√

╩ ∆╢√╘ ⌐╙ ↕╣√⁹ 
 

 

│≢כ◌ⱶכꜙ◐Ᵽה ™ ╘⌂™╟℮⌂ ╩ ™ ╗⁹ 

ה ─ ≢ ╛ ╣ ™√ ╩╕≤╘≡ ∆

╢ ╛ ╛ ─ ⌐ ╕∫√ ה

╩ ™ →╢√╘─ ⁹ 

 
[ ─ ₒ 17- 3ₓ ⁸ 31 ]   

 

 ̧ ♩▬꜠─⇔ │⁸ ♩▬꜠ ╛⅛⌐ ╩ ™╕∆⁹ 

 ̧ ♩▬꜠─ ⌐ ∂⁸ ﬞ │⇔ ─ ╩ ⇔╕∆⁹ 

 ̧ ≢│⁸ ╖ ╡ ─ ╛ ⅜ ⇔⁸ ⌐ ╛ ⅜ ∆╢↓≤⅜№╢√

╘⁸ ╛ ─ ⅜ ╛⅛⌐ ╖ ╡⁸ ⁸ ─ ╩ ℮╟℮⌐ ⌐ ⇔

⇔╕∆⁹ 

 ̧ ♩▬꜠│⁸₈ ↔╖₉≤⇔≡ ╩ ™╕∆⁹ 

 ̧ ─ ה ─ ╩ ∆╢≤≤╙⌐⁸ ⌐╙⁸ ╛

≤⇔≡ ♩▬꜠⅜ ↕╣╢↓≤╙ ╕ⅎ⁸ ─ ⇔ ┘ ─♩כꜟ

╩ ™╕∆⁹ 
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4.  ⇔  

(1)  ⇔ ⌐⅔↑╢  

⇔ ─ ╩  4- 19⌐ ⇔╕∆⁹ 

⇔ ─ │⁸ ☿fi♃כ≢ ⇔╕∆⁹ 

 

 4- 19 ⇔ ─  

 ☿fi♃כ 

  

 - 98 

 11 1999  

 

  

ⱨ▫ꜟ♃ⱪ꜠☻   

▪ꜟ◌ꜞ   

  

 

 

⇔ 77 L/  

18 L/  

95 L/  

 

⇔ 2,423 /  

1,326 /  

3,749/  
      β │⁸ ─ ─ ⁹ 

 

₈ ₉⌐⅔↑╢ ⇔ ─ ≤ ╩  4- 20

⌐ ⇔╕∆⁹ 

⅛╠ 1 ﬞ ╕≢⁸ ─⇔ ─ ⌐ ⅜№╡╕∆⅜⁸ ☿fi♃כ⌐

│ ─ ⌐ ⁸ ⁸ ﬞ ⁸ ─⇔ ╙ ↑ ╣╩ ℮√╘⁸ ╩

╢⅔∕╣⅜№╡╕∆⁹ ≢ ≢⅝⌂™ │⁸ ─ ╩ ≡ ─

⌐ ⇔╕∆⁹ 

 

 4- 20 ⇔ ⌐⅔↑╢ ≤  

 β ☿fi♃כ⌐⅔↑╢⇔ ─ ─  

  

 
 

( L/ )β 

⇔  
L/  
 4- 10  

─  
( L/ )  

 

 

95 

8. 5  

 8. 4  

 11. 2  

ﬞ  9.3  
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 ─  

─ │⁸ ─≤⅔╡≢∆⁹ 

 

1.  ─  

≢│⁸ ⌐ ⁸ ┘ ≤─ ╩ ╡≈≈⁸ ⌐│

⁸ ⁸ ⁸ ⁸ꜟכꜙ☺◔☻ ⱨ꜡⁸כ ⁸ ─ ╩ ╘⁸

≤⇔≡ ┘ ─ ╩ ⇔⁸ ─ ⁸ ─ ↔≤─

─ ╩ ⇔╕∆⁹ 

╕√⁸ ⅜ ⇔√ ⁸ │ ╩ ⌐ ≢⅝⌂™↓≤⅛╠⁸

─ ╩ ∆↓≤╩ ⌐ ╩ ⇔⁸ ─ ┘ ⌐ ╢ ⁸ ─

⌐ ∂≡ ⌐ ⇔╩ ™╕∆⁹ ⅜ ⇔≡ ⅜ ⌂ │⁸ ⌐

┘ ─ ─ ╩ ™⁸ ⅛≈ ה ⌂ ─ ╩ ╡╕∆⁹ 

 

2.  ⌐ ╢ ה  

⌐ ╢ ⌐≈™≡│⁸ ─ ⌐ ╢

─ ╛ ─ ─ ⇔─ ≤⇔≡ ∆╢√╘⁸ ⇔╕∆⁹ 

 ̧ ─ ┼─ ה ╩ ─ ≢ ⇔⁸ ⇔╕∆⁹ ╩

⅛╠ ∆╢ │⁸ ╩ ™≡ ⁸ ⁸ ⁸ ╩ ⇔╕∆⁹ 

 ̧ ⅜ ≢ ╦╣╢ ⁸ ╩ ∆╢ │ ─╖⌐⌂╢↓≤⅛╠⁸

⌐╟╢ ╩ ™╕∆⁹ ⅛╠ ╩ ⇔⁸ ─ ה ⁸

≢─ ≢№╢ ─ ה ה ─ ⅜ ≢⅝╢╟℮

⌐╟╡ ⇔╕∆⁹ 

 ̧ ⁸ ─ ╩ ⇔⁸ ╩ ™╕∆⁹ 

 ̧ ─ ─ ╩⁸ ╛ ⁸ ⌐ ⇔╕∆⁹ 

 

3.  ─  

─ ⌐ ╢ ⅜ ∆╢ │⁸ ┼─ ─ ╩

⇔╕∆⁹ 

 

4.  ─  

─ ⅜ ⌐╦√╢ │⁸ ⁸ ⌐ ╘╢ ⅛╠⁸ ⌐ ∂ ⁸

⁸ ⌐╟╢ ╩ ⇔⁸ ─ ╩ ™╕∆⁹ 

─ ╩  5- 1⌐ ⇔╕∆⁹ 
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⁸ 30 ╩ ⌐          

 5- 1 ─  

  

 

 

 

◖fi◘ꜟ♃fi♩  
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 ─ ה ⇔ 

 

─  

╩ ∂≡ ┘ ⁸ ⁸ ⁸ ≤≤╙⌐ ┼─ ⅎ─ ╩

⇔⁸∕╣∙╣─ ⌐ →╢╟℮ ⅝⅛↑╢≤≤╙⌐⁸ ⅛╠ ⌐ ╢ ⅎ╩ ╘⁸

⁸ ⁸ ⁸ ─ ⌐╟╡ ─ ⅛≈ ה ⌂ ╩ ∂≡

─ ה ⌐ →⁸ ─ ⁸ ⌂ ╩ ⇔╕∆⁹ 

 

─ ה  

─ │⁸ ─ ≤ ⌂╡⁸ ⌐╟╡ ╘╠╣╢ ⅜ ⌂╡╕∆⁹

⌐ ⌂ ╩  6- 1⁸ ⌐⅔↑╢ ─ ╩  6- 1⌐ ⇔╕∆⁹ 

⅜ ∆╢⁸ ╛ ⁸ ─ ╩ ≤⇔√⁸ ה ─

┘ ≤ ⇔√ ⅝ ─ ⁸ ⌐╟╢ ⁸ ┼─ ╛

⌂ ─ ╩ ┬ ⌐ ⇔⁸ ╩ ℮ ─ ה ╩ ™╕∆⁹ 

⌐⅔™≡╙ ⌐ ┘ ≤─ ─ ╩ ™⁸ ╩ ℮≤≤╙⌐⁸

≢ ╘√ ─ ה ⌐≈™≡─ ╛⁸ ╛ ה ╩ ⇔⁸

⌐⅔↑╢ ┘ ─ ─ ╩ ╡╕∆⁹ ╕√⁸ ה ⌐⅔

™≡│⁸ ≢ √ ╛ ╩ ⌐ ↕∑╢√╘⁸ ≢ ⅜ ⇔√

⌐ ≤ ─ ╩ⱶכ♅ ⇔⁸ ⌐ ∆╢≤≤╙⌐⁸ ┼─ ─

─ ╩ ⌐ ℮↓≤⌐╟╡⁸ ╠─ ─ ⌐ ╘╕∆⁹ 

 

 
⌐ ∆╢ ●▬♪Ⱪ♇◒ ⁸ 29  

 6- 1 ⌐ ⌂  
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 6- 1 ⌐⅔↑╢ ─  

─  ≢ ↕╣╢ ─▬ⱷכ☺  

 
ᵑ ⌐╟╢ ⌐⅔↑╢ ╛ⱡ►Ɫ►⌐ ∆╢  
ᵒ ⌐ ∆╢  
ᵓ ⌐╟╢ ↕╣√ ╩ ⌐ ∆╢  

 

 

ᵔ ─ ⌐⅔↑╢ ─ ∆╢ ≤ ╩
∆╢꞉כ◒◦ꜛ♇ⱪ 

ᵕ ─ ⌐⅔↑╢ ─ ⌂ ╩ ∆╢  
ᵖ ◄☻ⱡ◓ꜝⱨ▫כ β⌐ ≠™√ ─ ─

⌐⅔↑╢ ₁⌂ ╩  ⱪ♦▫☻◌♇◦ꜛfiכꜟ◓√⇔≥

 
 
ᵗ ⌐№∫√ ─ ─ ⌐ ∫√ ╩ ⌐ ∫
≡ ™⁸ ─ ╩ ∆╢  

 
 
ᵘ ⌐ ⇔√ ╩ ™⁸ ─ ╩ ⇔≡ ↕
╣╢ ⌐ ≢⅝╢⅛ ∆╢  

 ᵙ ╛ ─ ה ╡ ™ ⁸ ≢─  

β ◄☻ⱡ◓ꜝⱨ▫כ: ─ ⌐⅔↑╢ ₁─ ╩ ⌐ ⇔⁸ ⌐ ╦∑⌂⅛∫√ ⅜

≢⅝╢ ⌐⇔√╙─⁹ 

[ ⌐ ∆╢ ●▬♪Ⱪ♇◒ ⁸ 29 ]  

 

 

─ ⇔ 

│⁸ ─ ╛ ─ ╩ ╕ⅎ⁸ ⇔╩ ™╕∆⁹⌂⅔⁸ ⌐ ∆╟℮

⌂ ─ ⌐ ⅜№╡⁸ ⇔─ ⅜ ∂√ │ ╛⅛⌐ ╩ ™╕∆⁹ 

 

ₒ ↕╣╢ ⇔─ ₓ 

 ̧ ─  

─ ╛ ─ ⁸ ─ ─ ⇔╛

─ ⁸ ┘ ─ ⌐╟╡ ─ ⇔⅜ ≤

⌂∫√≤⅝⁹ 

 ̧ ↔╖ ─  

─↔╖ ⅜ ↕╣√≤⅝⁹ 

 ̧ ─  

⁸ ⌐ ≠ↄ ╩ ⇔√ ⁸ ⅜ ≤⌂∫√≤⅝╛⁸

─ ┼─ ⅜ ↕╣√≤⅝⁹ 

 ̧ ─  

─ ╩ ∆╢√╘─ ─ ⌐ ™⁸ ⅜ ↕╣√≤⅝⁹ 

 ̧ ∕─  

─ ⁸ ─ ⇔⅜ ≤⌂∫√≤⅝⁹ 

 

 

 

 


