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 ─ ┘  

ה ( 7 )⁸ ( 16 )⁸ ( 23 )

┘ ( 28 )≤™∫√ ╛⁸ ( 26 )⁸ ה

27 ⁸ 29 ┘ 30 7 30 ≤⁸

⇔≡™╢ ⌐⅔™≡│⁸ ─ ⅛╠ ⌐ ∆╢ ─ ⅜

⌐ ⇔⁸∕─ ⅜ ─ ⅝⌂ ≤⌂∫≡⅝√⁹ 

⅜ ⇔√₈ ₉( 30 3 )≢│⁸ ╩₈

₉₈ ₉₈ ה ₉─ ⌐☺כ♥☻─≈3 ↑⁸∕╣∙╣─ ≢

╡ ╗═⅝ ⌐≈™≡ ⇔⁸↓╣⌐ ≠™√ ─ ╩ ⌐

╘≡™╢⁹⌂⅔⁸ 30 3 ─ ≢│⁸ŋ ─ ╩ ↑√ ╛ ─ ≠

↑─ ┼─ ⁸ᵒ ⇔√ ─ ╩ ↑√ ⌂ ⌐≈⌂⅜╢ ─

⁸ᵓ ᵒ╩ ↑√ ─ ⅎ─ ⅜ⱳ▬fi♩≤⌂∫√⁹ 

│⁸ ⁸₈ ₉≤™℮⁹ ⅜ ⌂ ╛ ─ ⌐ ⇔√

⌐⁸ ⌐╟╡ ⇔√ ─ ╩ ⅛≈ ⌐ ⇔⁸ ╛⅛⌂ ה ╩ ╘

╢√╘⁸ ⌐ ⇔≡ ↕╣╢ ┼─ ⁸ ─ ╩№╠⅛∂

╘ ╘╢≤≤╙⌐⁸ ⌐ ⅎ≡ ⅛╠ ╡ ╪≢⅔ↄ═⅝ ╩ ⇔√

╩ ⇔⁸ ─ ─ ⌐ ∆╢╙─≤∆╢⁹ 

 

  

1-1 ⌐╟╡ ⇔√ 28   

  

1-2 30 7 ⌐╟╡ ⇔√ 30   
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 ─ ≠↑ 

│⁸₈ ₉⌐ ≠⅝⁸ ⅜ ∆╢ ≤─

╩ ╡≈≈⁸ ⌐ ∆╢ ─ ⌂ ⅎ ≤ ⌂ ╩ ∆╙

─≢№╡⁸ ⌐ ╢ ≤⇔≡ ↑╠╣╢⁹╕√⁸ ─

⌐╦√╢ ⌂ ≢№╢₈ ₉ ┘ ─ ⌐ ╢

⌂ ≢№╢₈ ₉╩

≤™℮ ⅛╠ ∆╢ ╩ √∆╙─≢№╢⁹  

⌐│⁸ ─ ╩ ∫√℮ⅎ≢⁸ ⌐ ≠⅝ ─

─ ⁸ ─ ┘ ⌂ ⌐≈™≡ ╩ ™⁸ ╩ ⌐

╩≤╡╕≤╘╢⁹  

⌂⅔⁸ │⁸₈ ₉─ ╛ ≢ ≤⇔≡™╢ ─

─ ⇔⌂≥ ⌐ ⅜№∫√ ╛⁸ √⌐ ⇔√ ⌐⅔↑

╢ ╩ ╕ⅎ≡ ╩ ℮⁹╕√⁸ ⌐ ≠⅝⁸ ⌐ ╢ ה

╩ ⌐ ∆╢≤≤╙⌐⁸ ╩ ╕ⅎ≡ ─ ╩ ™⁸ ה⇔

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

1-1 ─ ≠↑ 
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 ─  

│ ≢ ╙ ™ ╩ ⇔≡⅔╡⁸ ─

11.6 ╩ ╘╢⁹ │ ⌐ ∆╢

╩│∂╘⁸ ⌂≥ 1,000 ─ ₁⅜ ⌂╢⁹ 

╕√⁸ ─ ≈≢№╢ ⅜ ─ ╩

╣≡™╢⁹ 

 

 

 

 

 

1-1 ─  

     

 

 β1 828.53 km2 

 β2 45,676  

β2 17,757  

 55 /km2 

65 β3  39.0% 

 

β4  1,079     

β5  10,618     

β6  5,606     

 

 

 β7 3.2      

β7  9.8      

β7 5.0      

 β7 79.7      

 β7 2.3      

β1 20.9      

⅝ β8 19.4      

  

ה  

 

ה  

ה 181,313,482  

JRה  

β1 ≢╖╢ ─∆⅜√ 2018  30 6  

β2  31 1 1  

β3 ─  30 10 1  

β4 28 29  30 3  

        β5 29(2017)   ♃כ♦ 

ⱪ 30כꜟ◓ 8 24  

β6 26  27 12 25  

β7 - 28 -  28 10 1  

β8 25 ה  25              

1-2  
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 ⌐⅔↑╢ ≤ ─  

 ⌐ ∆╢ ─  

─ ⌐≈™≡⁸ ╛ ─ ─ ⅛╠ ╩ ∆╢≤ 1- 2

─ ╡≤⌂╢⁹ 

 

1-2 ⌐⅔↑╢ ⌐ ∆╢ ─  

  ↕╣╢  

─  

─ ⌐

⇔≡⅔╡⁸ ⅜ ™ 

─ ≤ ⅜ ∆╢√╘⁸ ⌂

╛ ⅜ ⇔ↄ⌂╢ 

⅜♩כꜟ ∆╣┌⁸ ∆╢ ╛ ה

⅜ ⌐⌂╢ ⅜ ∂╢ 

⅜ ™℮ⅎ⁸ │ ⅜№╢√╘⁸ ─

─ │ ─ ™⅜ ∆ 

⌐╟∫≡⁸ ─ ⅜ ∆╢ 

⌐ ⇔≡™╢ 
─▪◒☿☻⅜ ≢№╡⁸ ╩ ⅎ√

╙ ⌂ ⌐⌂╢ 

 

⅜

⇔≡™╢ 

─ ↕™ ⅜ ⇔≡™╢─≢⁸ ╙

↕ↄ⁸ ─ ⌂ │ ⇔™ 

─  
⌐ ™⁸ ╛ ─ ⅜ ╪≢⅔╡⁸

⌐ ∆╢ ⅜↕╠⌐ ↕ↄ⌂╢ 

─  
─ ⁸ ⅛╠ ⅜ ─ ╩ ∫

≡™╢⅜⁸ ⌐│↕╠⌐ ⅜ ╕╢ ⅜№╢ 

 

 

  

⅜ ─ ╩ ∫≡™╢ ─ ╩ 1- 3⌐ ∆⁹ 

 

1-3 1/2  

      

 כ♃fi☿fiכꜞ◒ 

 592- 1 

 3  

₄ ₅ 

 20t/ 10t/8h×2  

 Ᵽ♇♅ ◌כ♩☻  

₄ ₅ 

 4t/  

ה   ₒ ₓ ↔╖ ꜟ♩Ɑ♇♩Ⱳה  
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1-3 2/2  

 ╦⌐╕כ♃fi☿fiכꜞ◒ 

 290 

 11  

₄ ₅ 

 30t/ 15t/8h×2  

 Ᵽ♇♅ ◌כ♩☻  

₄ꜞ◘▬◒ꜟⱪꜝ◙₅ 

 11t/  

ה  ה  ₒ ₓ ⅎ⌂™↔╖⁸ ↔╖ ה

Ɑ♇♩Ⱳ♩ꜟהⱦfi ⁸ ↔╖ 

 כ♃fi☿fiכꜞ◒☻⸗☻◖ 

 631- 3 

 6  

₄ ₅ 

 30t/ 15t/8h×2  

 Ᵽ♇♅ ◌כ♩☻  

₄ ↔╖ ₅ 

 10t/  

ה   ₒ ₓ ⅎ⌂™↔╖ 

     

  

 772 107  

 11  

 4, 500  

 29, 432  

 ☿ꜟ  

 ●꜠◐  

 1379Ӈ18 

 8  

 5, 629  

 36, 485  

  

⇔      

  

 9- 1 

 6 11  

 100kL/ ⇔ 60 L/ ⁸ 40 L/  
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ה  

Ẽ  

Ẽ  

Ẽ  

Ẽ  

Ẽ  

Ẽ  

Ẽ  

 

 

 ≤∆╢  

≢ ≤∆╢ │⁸ ┘ ⁸ ⌐╟╢ ⁸∕─ ≤

∆╢⁹╕√⁸ ─ ╩ ℮ ≤⇔≡│⁸  

29 10 ╛⁸  28 3 ⌐⅔™≡⁸

⌐ ╙ ⅝⌂ ╩╙√╠∆⁸ ה ─ ⌐╟╢ ╩ ⇔⁸

⌐ ™ ∂╢ ⌐≈™≡ ╩ ℮╙─≤∆╢⁹ 

1- 3⌐ ה ─ ⌐╟╢ ╩⁸ 1- 4⌐ ⌐╟╢

╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
─ ⌐≈™≡  26 5  

ה 1-3 ─ ─  

 

ה 1-4 ─ ⌐╟╢  

          

ה  ─  

ⱴ◓♬♅ꜙכ♪  7.2 

 6  

 261   ( ╣ 249 ⁸ 7 ⁸ 5 )  

 952   ( ╣ 735 ⁸ 208 ⁸ 9 )  

⌐╟╢  3 ⁸ 1 18ה  

 2,632 ℮∟ 1,316 18ה  

⌐ ╢  27 3 ╟╡ ╩  

 

 



7 

 

 ≤∆╢  

  

⌐⅔™≡ ≤∆╢ ⌐ ∆╢ │⁸ 1- 5 ┘ 1- 6⌐ ∆≤⅔╡

≢№╢⁹⌂⅔⁸ ┘↓╣⌐╟∫≡ ↕╣√ │ ─ ≤⇔⌂™⁹

╕√⁸ ╛ ─ ⅛╠─ ─ ⌐≈™≡│⁸ ⅜ ℮↓≤╩

≤∆╢⁹ 

 

1-5 ≤∆╢ ⌐╟∫≡  

    

/

 

⁸ ⁸ ↄ∏⁸ⱪꜝ☻♅♇◒ ⅜ ⇔√  

   

/

 

∆╢↓≤⅜≢⅝⌂™ ⅛⌂◖fi◒ꜞכ♩╛ ↄ∏⁸ⱪꜝ☻♅♇◒⁸●ꜝ☻⁸

╣⌐╟╡ ⇔√ ⌂≥⅜ ⇔⁸ ⌡ ─  

   

ↄ∏ ה╡│ה ⌂≥─  

   

ה  ⅛╠ ↕╣╢ ה ≢№╡⁸ ╩ ↑ ≢⅝⌂ↄ⌂∫√╙─ 

   



8 

 

    

◖fi◒ꜞכ

♩⅜╠  

◖fi◒ꜞכ♩ ╛◖fi◒ꜞכ♩Ⱪ꜡♇◒⁸▪☻ⱨ□ꜟ♩ↄ∏⌂≥ 

   

 

4  

⅛╠ ↕╣╢ ♥꜠ⱦ⁸ ה ⁸◄▪◖fi⁸

ה ≢⁸ ⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫√╙─ 

βꜞ◘▬◒ꜟ ⌂╙─│ ꜞ◘▬◒ꜟ ⌐╟╡ ╩ ℮⁹ 

   

/∕

─  

⅛╠ ↕╣╢ ─ ─ ≢⁸ ⌐╟

╡ ╩ ↑ ≢⅝⌂ↄ⌂∫√╙─ 

  

 

⅛╠ ↕╣╢ ⁸ ╛ ⅛╠ ∆╢

┘ ⌂≥ 
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ↄ∏ ╛ ⁸▪ꜟⱵ ⌂≥ 

   

/

 

⁸ ─ ⁸ ─ ⌐ ⁸

╛ ⅜ ♀כ●√⇔ ⁸ ⁸ⱨ꜡fi ה

(◒꜡ⱶ fi꜠♅◄꜡꜡◒ꜝ♩♥ה ─ ⁸

⁸ ─ ⁹ ⱤⱠꜟ╛ ⁸ ⁸Ⱳfiⱬ ⌂

≥─  

   

 ⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫√ ⁸ ⁸  

βꜞ◘▬◒ꜟ ⌂╙─│ ꜞ◘▬◒ꜟ ⌐╟╡ ╩ ℮⁹  

β ∆╢√╘⌐│ ─ ⅜ ≤⌂╢⁹ ≢─ ╛

⌐≈™≡ ≤ ∆╢⁹ 

 

∕─ ⁸

⅜

⌂  

Ⱨ▪ⱡ⁸ⱴ♇♩꜠☻⌂≥─ ─ ≢│ ⅜ ⌂╙─ 

   
 

 30 3 ┘ ◘▬♩ 
─ ╩╙≤⌐  
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1-6 ≤∆╢ ╛ ─ ⌐ ™  

               

↔╖β ⅛╠ ↕╣╢ ↔╖ 

↔╖ ⅛╠ ↕╣╢↔╖≢⁸ ╛♄fiⱲ⁸ꜟכ  

╖─  

⇔  ♩▬꜠ ╖ ≡♩▬꜠⁸꜠fi♃ꜟ♩▬꜠ ┘

ה ⅛╠ ↕╣√ↄ╖ ╡ ♩▬꜠─ ⅛╠─ↄ╖

╡⇔ ⁸ ⌐ ∫≡ ⌐ ⇔√  

β√∞⇔⁸ ⌐ ↕╣╢ ⌐ ╦⌂™↔╖│ ≤∆╢⁹ 

 30 3 ╩╙≤⌐  

 

  

⌂⅔⁸ ⌐ ∆╢ │ ─≤⅔╡⁸ ⅛╠ ⇔≡™╢ ─ ה

⁸ ⁸ ⁸ ∞↑≢⌂ↄ⁸₈ ─ ─ ₉⅛╠₈

─ ₉╛₈ ⌐╟╢ ─ ₉ ╙ ╗⁹ 

 

ủ ─  

▪ ─ ≤ ⇔ 

▬ ⌐ ∆╢ ─ ⌐ ∆╢ ⌐

─ ╩ ↑╢↓≤╩ ╗ ╛ ⌐ ≠ↄ ⅝ 

► ⁸  

◄ ─ ╛ ⌐ ⅎ√  

○ ─  

 

ủ ─  

▪ ╛ ─ ⌐ ∂≡  

▬ ─ ה ⁸  

► ─ ה ה  

◄ ⁸  

○  

◌ ꜞ◘▬◒ꜟ╩ ╗ ⁸ ─ ─  

◐ ⌐╟╢ ┘ ∂╪─ ⁸Ɫ◄⌂≥─ ─ ⁸

⌐╟╢ ⁸ ─ ⁸ ⌐╟╢ ─ ⁸ ─ ⌐

∂≡ ─  

◒  

◔ ⁸  

◖ ─ⱴⱠ☺ⱷfi♩ ┘∕─ ⌐ ╢  

 

 ♩▬꜠ 

⌐⅔™≡⁸ ─ ⌐ ⅜ ∂⌂™╟℮⁸ ♩▬꜠ ♩▬꜠╩ ╗

─ ╩ ⇔⁸ ╛꜠fi♃ꜟ ─ ─ ╩ ∂≡⅔ↄ ⅜№╢⁹ 
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│ ⌐№╦∑≡ ♩▬꜠─ ╩ ∆╢≤≤╙⌐⁸

⌐ ⅜ ∂⌂™╟℮ ⇔⁸ ╛⅛⌐ ∆╢⁹ ♩▬꜠ ┘⇔

─ ╩ 1- 7⌐ ∆⁹ 

│ ⌐ ≢⅝╢╟℮ ╩╡ↄ≠ꜟכꜟ≢ ╘╢≤≤╙⌐⁸ ⌐

⇔≡⇔ ─ ה ╩ ℮⁹ 

≢│⁸ ♩▬꜠⌐≈™≡│ ≤─ ⌐ ╩ ⇔≡™╢⁹ P.16⁸

17 ∕╣≢╙⌂⅔⁸ ⌐╟╡ ╛ ♩▬꜠⅜ ⇔≡⇔╕℮ │⁸

⌐ ⇔≡ ╛ ⌐╟╢ ─ ╩ ℮⁹ 

─ ♩▬꜠─ │ ─≤⅔╡≢№╢⁹ 31 3  

 

꜠▬♩ה Ɽכ♁♫ꜟ♥fi♩    105  

ה ☻◔♇♩▬꜠  30,300 2,020  

☻◒♇Ⱳה ♩▬꜠          ⇔ 

ה ♩▬꜠ ⱴfiⱱכꜟ    ⇔ 

 

⌐╟╡ ≤⌂╢ ♩▬꜠│ 1- 7─≤⅔╡ ≢ 124 ≤⌂╢⁹ ≢│

─ ♩▬꜠⌐≈™≡ ─ ה ╩ ⌐╟╡ ∆╢ ≢№╢⁹

P.16⁸17  

⌂⅔⁸⇔ │⁸ ≢ 41,871 / ≤⌂╢⁹ 

 

1-7 ♩▬꜠ ⇔ה  

     
ה ─  

   

♩▬꜠   124  69  48  

⇔  L/  41,871  34,588  31,326  
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 ─  

  

─ │⁸ ⌐ ⌂ ╩ ∂╢↓≤⌐╟∫≡ ↕

╣╢⁹ │ ─ ╛ ─ ⌐╟╡ ⌂╢↓≤⅛╠⁸ ─

≤ ╩ ⇔√℮ⅎ≢⁸ ↕╣╢ ⌐ ⇔√ ─ ⌐

≈™≡─ ⅜ ≤⌂╢⁹ 1- 8⌐ ⌂ ─ ╩ ∆⁹ 

 

1-8 ⌂ ─  

─ ╟╡            β  

√╡─ ═ × × ─  

   

0.194 /  

0.502 /  

RC 0.120 /  

RC 1.987 /  

S 0.082 /  

S 0.630 /  

⌐ ⇔√ ─ ─ ⌐╟╡  β  

Ɉ ─ ↔≤─ ×  

12.9 /  

9.8 /  

6.5 /  

2.5 /  

4.6 /  

0.62 /  

⌐⅔↑╢ ≤ ─ ╟╡  

β 26 3  

Ɉ ─ ↔≤─ ×  

ה╣╝ ה  

117 /  

23 /  

⌐ ℮ ─  

34  

16  

 

28 ─ ⌐╟╡  β 29 ⌐

∆╢◦fiⱳ☺►ⱶ₈ ⌐⅔↑╢ ⌐ ╢ ─ ₉ 

64 /  
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 ↔≤─ ─  

≢ ⇔√ ⌂ ╩ ™⁸ ─ ╩ ℮⁹ 

1- 4⌐ ─ ╣╩ ∆⁹ 

P.1 ⌐╟╡ ∆╢≤⁸ ה ─

⌐╟╢ │ 52,763.3t ≤⌂╢⁹╕√⁸ │⁸ 1- 9─

≤⅔╡≢№╢⁹ 

 

 

 

 

 

 

 

 

 

1-4 ─ ╣ 

 

ה 1-9 ─ ⌐╟╢ ─  

  ╣   
⌐╟╢  

  
   

 8,286.8  1,008.5  142.6  0.2  0.1  9,438.2  

 8,286.8  1,008.5  142.6  150.5  19.7  9,608.1  

⅜╠ 23,939.8  2,913.6  411.8  71.8  74.7  27,411.7  

 3,038.5  369.8  52.3  9.3  3.9  3,473.8  

 2,486.1  302.6  42.8  0.0  0.0  2,831.5  

 46,038.0  5,603.0  792.1  231.8  98.4  52,763.3  

 

  

─  ─  ─  

─ ─  

─ ─  

♪כ◙Ɫה  ─   
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 ─  

 ─  

≢─ ⌐≈™≡│⁸ ─

⌐ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⁹ 

⅜ ∆╢ ─℮∟⁸ ≤ ╩ ⌐

╩ ⁹ 

 

₄ ─ ─ ₅ 

ה │ ♃כ♦ ╩ ™≡ ─ ⌐ ╩

∂≡ ⁹ 

      Ҝ       ×  

       Ҝ   ×  

 

₄ ─ ─ ⅎ ₅ 

ה ⌂ ⅜ ≢⁸ ╩ ⌐ ╣╢ ⌐ ≤⌂╡ ╢

╩ ⁹  

ה ─ ╩ ⇔⁸ ⌐ ┼─ ─ ╩ ⁹ 

 

1-10 ─ ─ ⅎ  

₄ ₅ 

 
⌐╟╢ ─ ─ ⌐╟╢ ─ 

╩ ⇔⁸ ⅜ ™ ╩ ≤∆╢⁹ 

 
─ ╩ ⅎ⁸№╢ ─

╩ ∆╢ ─╖╩ ≤∆╢⁹ 

 

⌐ ∆╢ ─  

№╢ ─ ≢ ⌐ ─№╢ ─╖╩

≤∆╢⁹ 

 

⌐ ∆╢  

─ ≤─ ≢─ ╣╩ ⇔⁸

⌐ ∆╢ ╩ ∆╢⁹ 

₄ ₅ 

 
─ ╩ ⇔⁸ ⅜

─ ╩ ≤∆╢⁹ 

⌐ ∆╢  

─ ≤ ∑≡ ╩ ℮≤ ⇔⁸ 

⌐ ∆╢ ╩ ∆╢⁹ 

ₒ 1- 11- 2ₓ  26 3  
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 ◦♫ꜞ○─  

≢ ⇔√ ╩ ⇔⁸ ─ ⌐ ∆ ⌐

⇔⁸ ≢─ ─◦♫ꜞ○ ╩ ℮⁹ 

 

₄◦♫ꜞ○ ₅ 

ה ⌐≈™≡│⁸ ─ ⌐ ∆╢ ╩ ⇔≡

≤⌂╢ ◦♫ꜞ○⅛╠ ─ ╩ ℮≤ ⇔√ ◦♫ꜞ

○⁸╕√⁸∕─ ≤⌂╢ ◦♫ꜞ○╩ ⇔⁸ ╩ ⇔√⁹ 

─○ꜞ♫◦ה ⌐№√∫≡│⁸ ≢─ ╩ ⇔⁸≢⅝╢∞↑ ⌂

≤⌂╢╟℮ ⇔√⁹ 

 

1-11 ⌐⅔↑╢ ◦♫ꜞ○─  

₄ ₅ 

 ◦♫ꜞ○ ◦♫ꜞ○ ◦♫ꜞ○ 

 
20 ─ 

╩  

30 ─ 

╩  
⌂⇔ 

 
100t/ ─

╩  

50t/ ─ 

╩  

30t/ ─ 

╩  

⌐ ∆╢ 

─  

20 ─ 

╩  

10 ─ 

╩  
⌂⇔ 

─ ⌐ ∆╢  ≢ 5  ≢ 10  ≢ 20  

₄ ₅ 

 ◦♫ꜞ○ ◦♫ꜞ○ ◦♫ꜞ○ 

 10 ─ ╩  

─ ⌐ ∆╢ 

 
≢ 10  ≢ 20  ≢ 40  

ₒ 1- 11- 2ₓ  26 3  
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 ─  

╕≢─ ┘ ◦♫ꜞ○─ ⌐ ≠⅝⁸ ─

─ ╩ ∫√ ╩ 1- 12⁸ 1- 13⌐ ∆⁹ ─ ⁸ 9,438.2

╩ ≢ ∆╢√╘⌐│⁸ ◦♫ꜞ○─ 1, 754.67 ≢╙ 5

⅛⅛╢↓≤≤⌂╢⁹ ⌐ ─ ╙ ↄ⁸ │ ⅜№∫≡╙ ⌐

─ ≤ ─ ╩ ≢⅝╢⅛ ⅜№╢⁹↓─√╘⁸ ╛

─ ─ ⅜ ⌐⌂╢⁹ 

 

1-12 ─ ─  

 

 כ♃fi☿fiכꜞ◒

/  
2,510.71 29  + β 

2,376.70 29   

 28 30  

/  20t/ 10t/8h×2  

/  5,600 280 ≤⇔≡  

/  5,600 2,510.71 3,089.29 

⌐ ∆╢ ─  3,089.29/5,600×100 55.2 

 

/  

◦♫ꜞ○ 20  
ה ⅜ 30t/  

─ ⌐╟╡  

◦♫ꜞ○ 10  
ה ⅜ 50t/  

─ ⌐╟╡  

◦♫ꜞ○ 5  

ה ⅜ 20 ╩  

ה ⅜ 100t/  

─ ⌐╟╡  

 ╦⌐╕כ♃fi☿fiכꜞ◒

/  4,423.09 29 β 

 20 30  

/  30t/ 15t/8h×2  

/  8,400 280 ≤⇔≡  

/  8,400 4,423.09 3,976.91 

⌐ ∆╢ ─  3,976.91/8,400×100 47.3 

 

/  

◦♫ꜞ○ 20  4,423.09×0.2 884.62 

◦♫ꜞ○ 10  
ה ⅜ 50t/  

─ ⌐╟╡  

◦♫ꜞ○ 5  

ה ⅜ 20 ╩  

ה ⅜ 100t/  

─ ⌐╟╡  

 כ♃fi☿fiכꜞ◒☻⸗☻◖

/  4,350.25 29 β 

 25 30  

/  30t/ 15t/8h×2  

/  8,400 280 ≤⇔≡  
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/  8,400 4,350.25 4,049.75 

⌐ ∆╢ ─  4,049.75/8,400×100 48.2 

 

/  

◦♫ꜞ○ 20  4,350.25×0.2 870.05 

◦♫ꜞ○ 10  
ה ⅜ 50t/  

─ ⌐╟╡  

◦♫ꜞ○ 5  

ה ⅜ 20 ╩  

ה ⅜ 100t/  

─ ⌐╟╡  

β │⁸ ₈ ↔╖  29

₉⅛╠⁸ ↔╖ ╩ ⁹ 

 

⌐≈™≡│⁸ ⌐≈™≡│⁸ 29 ─

≢ ⅜ ╡≤ ⅜ ™↓≤⅛╠⁸ ─ │ ≢№╢⁹

●꜠◐ ⌐≈™≡│⁸ ⅛╠─ 174 ─ ⅜ ≢№╢⅜⁸

│ ≢№╡⁸ ⌂ │ ╛ ⁸◖fi◒ꜞכ♩╛ ⁸ ⅜ ↕

╣≡™╢⁹╕√⁸ ●꜠◐ │⁸ ≤─ ⌐╟╡ ⅛╠─ ⇔

⅛ ↑ ╣≡⅔╠∏⁸ ⌐ ─ ╩ ∆╢√╘⌐│⁸ ≤

─ ⅜╕∏ ≢№╢⁹ 

⇔√ ╩ ≢ ≡ ╘ ≡╢↓≤│ ≢№╢√╘⁸ꜞ◘▬

◒ꜟ ─ ╛ ⌐≈™≡ ╩ ℮ ⅜№╢⁹ 

 

1-13 ─ ─  

 

 

╗ m3/  1,809 29 β1 

╩ ╕⌂™ t/  592 29 β1 

m3  6,518 29 β1 

 6,518/1,809 3.05ќ 3  

 

t/  

◦♫ꜞ○ 40  
⅜ 10 ⌂√╘⁸ ─

│  
◦♫ꜞ○ 20  

◦♫ꜞ○ 10  

●꜠◐  

╗ m3/ β2 167 29  

╩ ╕⌂™ t/ β2 247 29  

m3 β2 29,117 29  

 29,117/167 174.4ќ 174  

 

t/  

◦♫ꜞ○ 40  247×0.40 98.8 

◦♫ꜞ○ 20  247×0.20 49.4 

◦♫ꜞ○ 10  247×0.10 24.7 

β1 ₈ ₉⌐╟╢⁹ 

β2 ₈●꜠◐ ₉⌐╟╢⁹ 
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 ≤  

⌐⅔↑╢ ≤⇔≡⁸ ─ ⌐ ≠⅝⁸₈ ₉╩

∆╢⁹ ⌐⅔↑╢ │⁸ 2-1╩ ≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ⱴ♬ꜙ▪ꜟ  24 5 ╩ 

⌐  

 2-1 ⌐⅔↑╢  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

ה ה  
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⌐№√╡ ∆═⅝ │⁸ 2- 1─≤⅔╡≢№╢⁹ 

 

2-1 ⌐№√╡ ∆═⅝  

ⱳ▬fi♩            

⅜ⱴfiכ◐

≢⅝╢  

⌂ ≤ ╩ ╛⅛⌐ ⱴfiכ◐⁸╘√℮

╩ ╘⁸№╢ ─ ╩ ∆╢⁹ 

ה

─  

╛ ─ │⁸ ה ⅜ ≢№╡⁸∕─

╩ ⇔ ╩ ∆╢ ⅜№╢√╘⁸ ה

─ ╩ ∆╢⁹ 

▪

♪Ᵽ▬◙כ ─ ↑

╣ 

⌂ ╩ ╘╢√╘⁸ ╩ ⇔√

─ ⌐ ╩ ⇔⁸▪♪Ᵽ▬◙כ≤⇔≡ ╩ ╘╢⁹ 

╛ ─

≤─  

⌐ ≤⌂╢⁸ ─ ⁸ ⁸

⁸ ◖fi◘ꜟ♃fi♩⁸ ⁸

─ ╩ ╢⁹ 

╛ ≤─

 

⌐│⁸ ⌐ ⅜ ∟ ⅜╡⁸ ╙

∕↓┼ ⇔⁸ ╛ ╩ ℮↓≤⌐⌂╢√╘⁸ ⌂ ╩

╢ ⅜№╢⁹ 

ה ⱴ♬ꜙ▪ꜟ ⁸ 24 5 ╩ ⌐  

 

 ─ ─ ⁸  

ה ה ≤─  

⌐⅔™≡│⁸ │╕∏ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂ ─√╘⌐⁸ ╛ ⁸ ≤ ⇔≡ ─ ╩

∆╢ ⅜№╢√╘⁸ ⌐ ╘≡☻ⱶכ☼⌂ ╩ ╢⁹ 

 

⁸ ≤─  

⅜ ⇔√ ⁸ ╛⅛⌐ ╩ ∆╢√╘⁸ ⌐ ⇔ ⌐

⌂ ─ ╛ ─ ╩ ∆╢⁹ 

╕√⁸ ∆╢ ⌐ ∫√ ⌐≈™≡╙ ∆╢ ⅜№╢√╘⁸∕─ ╩ ℮⁹ 

⌂⅔⁸ ⅛╠│ Ⱡ♇♩꞉כ◒ D.Waste-Net ⌐╟╢ ╛⁸

Ⱪ꜡♇◒ ╩ ⇔√ ⌂ ─ ╛ ┼─

╩ ↑╢⁹ 

 

 

  

ừD.Waste- Net≤│ 

 ─◄◐☻Ɽכ♩≤⇔≡ ╛ ⁸ ╩ ⅜ ∆╢╙

─≢⁸ ─ⱪ♇◦כ♄כꜞ─ ╩ ╢≤≤╙⌐⁸ ⅜≤╡╕≤╘╢ ─ ה

╩ ⇔≡⁸ ⌐╟╢ ─ ─ ╛ ─

⁸ ─ ⌂ ─√╘─ ─ ⁸ ─

─ ⁸ ╛ ┼─ ⁸ ─ ⅎ⅛╠ ─ ⅛≈ ה

⌂ ─ ╕≢⁸ ─ ╩ ∆╢↓≤╩ ≤⇔≡

™╢⁹ 
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: ⱱכⱶⱭכ☺ 

2-2 D.Waste-Net ⌐╟╢ ─ ─ ╖ ▬ⱷכ☺  

 

≤─  

∆╢ ≢ ─ ⅜ √ │⁸ ╛⅛⌐ ╩ ∫≡⁸

⌐ ∆╢ ╩ ℮⁹╕√⁸ ≢ ⅜ √ │⁸ ╛ ≤∆╢ ה

╩ ⇔⁸ ╩ ∆╢⁹ 

 

 ≤─ ─ ⁸  

⌐ ≤⌂╢ ⌐≈™≡⁸ ⅜ ⇔≡™╢ │⁸ 11─≤⅔╡

≢№╢⁹ ─ ⌐≈™≡│⁸⅜╣⅝ ⌐ ⇔√ ─

⅜ ™↓≤⅛╠⁸ ╟╡╙ ─ ╛ ─ ⅜ ⌐ ⇔≡™

╢ ⅜№╢⁹⇔√⅜∫≡⁸ ⁸ ⁸

≤ ⌐ ∆╢ ╩ ∆╢↓≤╩ ⇔≡™ↄ⁹╕√⁸

⌂ ╩╙√╠∆ ⅜ ⇔√ ⁸ ─ ╙ ⌂⅛╠∏ ╩ ↑╢

⅜№╢↓≤⅛╠⁸ ╛ ─ ≤─ ⌐≈™≡╙⁸ ∆╢⁹ 

 

 ─ ⁸ ─  

⅜ ⇔√ ⌐⁸ ⅜ ⌐ ≢⅝╢↓≤╩ ≤⇔≡⁸

╩ ⌐ ─ ╛⁸ ╛ ╩│∂╘≤⇔√ ─

≤ ⁸ ─ ⌐≈™≡ ╩ ╢ ⅜№╢⁹ 

⌐ ─ ╩ ℮ ⌐ ⇔≡│⁸ ⌐ ∆╢ ה

⁸ ─ ⁸ ה ⌂≥─ ⌐ ⌂ ⌂ ⌐ ∆╢

╩ ↑╢ ╩ ∆╢⁹ 

─ ⌐≈™≡│⁸ ╛ ┼─ ⁸ ⱴ♬ꜙ▪ꜟ ─ ⁸

⌂≥╩⁸ ⌐⅛≈ ⌐ ∆╢╙─≤∆╢⁹ ⌐≈™≡│⁸₈

⌐ ∆╢ ●▬♪Ⱪ♇◒₉ ⌂≥╩ ⌐ ∆╢
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⌐ ∆╢↓≤╙ ⅎ╠╣╢⁹ 

 

 

 26 3 β  

ה 2-3 ⌐ ∆╢ ╣ 

 

 ─  

⌐ ∆╢↓≤⅜ ↕╣╢ ⌐≈™≡│⁸№╠⅛∂╘ꜞ☻♩▪♇ⱪ⇔≡⅔

⅝⁸ ⌂╙─⌐≈™≡│ ≢ ⇔≡⅔ↄ≤≤╙⌐⁸ ─ ∆╢ ─ꜞ

☻♩╩ ⌐ ⇔⁸ ה ╩ ⇔≡⅔ↄ ⅜№╢⁹ ⌐≈™≡

│⁸ ↔╖─ │ ≤ ⅝ↄ ╦╠⌂™≤ ↕╣╢╙──⁸ ↔╖╛⇔

⅜ ↄ ∆╢↓≤╩ ⇔⁸ ╩ ∆╢ ⅜№╢⁹╕√⁸ ⅛╠ ↕╣╢

─ ↔╖⅜⁸ ▬fiⱨꜝ┼─ ─ ⌐╟╡ ⌐╟╢ ╩ ⌐ ℮

↓≤⅜≢⅝⌂™ ╙№╢─≢⁸◌ꜝ☻ ╛ ─ ╩ ∆╢ ⅛╠

⌐≈™≡╙ ∆╢ ⅜№╢⁹ ⌐⁸ ─ ─ ╛ ⁸

┼─ ╖⁸ ≢─ ╩│∂╘≤∆╢ ≢│⁸◦ꜛⱬꜟ꜡⁸כ♄כ

Ⱪꜟ♪⁸כ◙כⱨ◊כ◒ꜞⱨ♩⁸Ᵽ♇◒ⱱ► ─ ⅜ ≤⌂╢⁹↓╣╠

⌐ ⇔≡ ≤⌂╢ ╩ 2- 2⌐ ∆⁹ 

⌂⅔⁸ ⌐│ ⅜ ≢⅝⌂ↄ⌂╢↓≤╩ ⇔⁸ ─⇔

⌐ ⇔≡⁸ ─ ⌐ ⅜ ∂⌂™╟℮⁸ ♩▬꜠─ ─ ⌐⁸ ⁸

─ ╩ ℮ ⅜№╢⁹ ≢│ ♩▬꜠⌐≈™≡│ ─ ≤─ ⌐⁸

⌐ ≤⌂╢ ♩▬꜠─ ╩ ⇔≡™╢⁹ P.16⁸17 ♩▬

꜠⁸ ⁸ ⌐≈™≡│ ─ ⅜№╢⅜⁸ ⌂ ⅛ ╩ ™⁸ ─

⌐≈™≡╙ ╣⌂™╟℮ ⌐ ∆╢⁹ 

⁸↔╖ ⁸⇔ ⁸ ⌂≥─ ⅜ ⇔√

⌐ ∆╢√╘⁸ ⌐ ⌂ ┘ ─ ╛ ⌐ ⌂

─ ⁸ ה ─ ╩ ℮ ⅜№╢⁹∕─√╘⁸ ─ ╛ ╩№╠⅛∂

╘ ⇔⁸ ∆╢√╘─ ⅝╩ ⇔≡⅔ↄ≤≤╙⌐⁸ ה ⌐ ⅎ

─ ≤─ ה ╩ ⇔≡⅔ↄ⁹ 
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2-2  

 
 

 
 

 
 

 
 

 
 

 

 

№⅔╡ ♄fiⱪ♩ꜝ♇◒ 

⅝ ♄fiⱪ♩ꜝ♇◒ 

♄fiⱪ♩꜠כꜝכ 

◖fi♥♫  

 

ꜚ♬♇◒  

ⱨ◊כ◒ꜞⱨ♩ 

ꜝⱨ♥꜠כfi◒꜠כfi 

Ᵽ◐ꜙכⱶ  

 ◒♇ꜝ♩fiⱪ♄♪♇♥כ꜠ꜙ◐▫♥כ▪

↔╖  

Ɽ♇◌כ  

◖fi♥♫ ◖fi♥♫  

◖fi♥♫ ◖fi♥♫  

fiכ꜠◒ ↔╖  

∕─  

♃fi◒꜡כꜞכ 

 

 

 

 

◖fi♥♫ 

Ⱳ♇◒☻ 

◖fiⱤ◒♃ ◖fi♥♫ 

 
 

 
 

    

◦ꜛⱬꜟ꜡כ♄כ 

ⱱ▬כ♄כ꜡ꜟכ 

Ⱪꜟ♪כ◙כ 

Ᵽ♇◒ⱱ► 

☻◔ꜟ♩fi 

◌♇♃ 

Ⱪ꜠כ◌כ 

≈⅛╖ ⱨ◊כ◒  

∕─ ─  

▪☻ⱨ□ꜟ♩ⱨ▫♬♇◦ꜗכ 

 כ♄כ꜠◓כ♃כ⸗

☻♃ⱦꜝ▬◙כ ♁▬ꜟꜝ▬ⱴכ  

 

 כⱤכ▬☻

 

꜡Ⱳ♇♩Ɽ꜠♃▬◙כ 

 ♩☻ⱳꜟכ꜡♅☻

ₒ 1- 13- 1ₓ  26 3 ╩╙≤⌐  
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 ─ ⁸  

ה ╩ ⌐ ∑╢√╘⌐⁸ ≤⌂╢ ╩ ╛⅛⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹╕√⁸ │⁸ ╩ ╡⌂⅜╠ ⌐ ╩ ╘╢√╘⌐ ╘≡

⌂╙─≢№╢⁹ 

⌐⅔™≡ │⁸ ╩ ∆╢╕≢─ ⇔⁸ ה

↑╩ ℮ ≤∆╢⁹ 

 

 

─ ⅛╠ ⇔√ ─ │⁸ P.3 

ᵒ ─ ⌐ ∆≤⅔╡⁸1. 3ha≤⌂╢⁹ 

 

─  

╩ ∆╢√╘⌐⁸ ─ ⱨ꜡כ⌐ ∫≡ ╩ ⇔≡™ↄ⁹ 

 

 

 

 

 

 

 

 

 

2-4 ─ ╣ 

 

⌂⅔⁸ ─ │ ─≤⅔╡≢№╢⁹ 

 

 

 

 

 

 

 

 

 

2-5 ─ ╕⅛⌂ ╣≤ ─  

 

─ ≤  

ᵑ ⌐↓∞╦╡∆⅞⌂™ 

ה ≤⅔╡─ ⅜ ⅝╢≤│ ╠⌂™ 

ה ⇔√ ╩ ⌐∆═≡ ↄ─≢│⌂™ 

ᵒ ≤  

 

▪ ─ꜞ☻♩▪♇ⱪ 

▬ ─ ≠↑ 

► ─ꜞ☻♩  

≤─ 

 

 

   

⁸ ⁸ 

 

⌐╟╢  

   

 

ה ↑ 
 

ה ↑ 

⁸ ≡⁸ 

ꜞ◘▬◒ꜟ 

─ ⁸ 

⌐

╩ ∟ ╗  
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ה │⅔⅔╗⌡ ⌐ ⅛ ─ ⅜  

 ⌐ ∆╢↓≤≢⁸ ≤─ ⅜ ⅛╡ ↄ⌂╡⁸ ≥℮⇔

╩ꜟכꜟ≢ ∆╢ ⅜ ↄ⌂╢ 

ᵓ ⇔⌂↑╣┌ ⌂╢ ⌐ 

ה ♅▼♇◒⁸ ⁸ ⇔ ⁸♩ꜝⱩꜟ ⁸ ≢─ ⅜  

ה ╩ ∆╢↓≤ 

ᵔ ⌐╟╡ ⅜  

ה ⁸ ⁸ ↄ∆╛╡⅛╦╩ꜟכꜟ  

╙≥▪▫♥Ⱳꜝfiה ⇔ ╩ ╢ 

 

 

 

 

 

 

 

 

 

 

                     

 

 

 

 

 

 

 

 

 

 

 

 

▪☻ⱨ□ꜟ♩ ⅝─ ╩ ⇔√     ─◓ꜝ►fi♪╩ ⇔√  ⅝  

2-1 29   
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2-3 ─ ┘ ⌐№√∫≡─  

      

   
   

   
   

 

ה │⁸ ─ ╩ ⇔≡ ∆╢⁹ 

ᵑ ⁸◓ꜝ►fi♪⁸ ☿fi♃⁸כ ─ ⁸ ⁸

 

ᵒ ≢ ⅜ ╕╣⌂™ ╡ →  

ᵓ ╛ ⁸ ─ ┼─ ⅜ ↕™  

ᵔ ⌂≥ ─ ─☼כ♬─  

√∞⇔⁸ │ ⌐ ─ ╛ ה ⌐ ⌐ ↕╣╢

↓≤⅜ ↄ⌂╢↓≤╩ ∆╢ ⅜№╢⁹ 

ה  6 ⌐ ≠ↄ ™╦╝╢₈6 ₉ ≢ ↕╣√₈

₉⅜ ┘ ⌐ ↕╣≡™╢─≢⁸∕╣╩ ⌐ ≤─

╩ ∫√ ≢ ╩ ℮⁹ 

ה ─ ⌐≈™≡│⁸ ≢№╣┌ ─ ╩ ⌐ ∆╢⁹ 

ה ⌐╦√╡ ∆╢↓≤⅜ ↕╣╢ ╩ ∆╢⌐№√╡⁸ ⌐ ╩  

≤⇔≡ ∆╢ │⁸ ─ ⅜ ≤⌂╢⁹ 

ה ─⅔∕╣─⌂™ ⅜ ╕⇔™⁹ 

 

ה ─ ╛ ⁸≢⅝╢ ╡ ─ ⌐ ™ ⌐ ∆╢⁹ 

ה ╛Ⱳꜝfi♥▫▪⌐╟╢ ∟ ╖⅜⌂↕╣╢↓≤⅛╠⁸ ─ ╛ ⌐≈ 

™≡│⁸ ⌐ ∆╢ ⅜№╢⁹ 

ה ⌐≈™≡│⁸ ─ ─ ⅜⁸ ╛Ⱳꜝfi♥▫▪⌐╟╢ ⌐⌂╢ 

√╘⁸ ╛ ╩╦⅛╡╛∆ↄ ⇔√₈ ₉╩ ה ⇔≡

⅔ↄ≤ ™⁹ 

   
   

   
   

 

ה ⌂ ╛ ⁸ ╩ ℮ ⌐ ═⁸ ™ ⅜ ╘╠╣╢≤≤╙⌐⁸

╩ ⇔≡ ∆╢↓≤╩ ╕ⅎ⁸∕─ ╩ ⇔≡ ∆╢⁹ 

ה ─ ⁸ ⌐ ∂≡ ─ ⁸ ─ ╩

⇔≡⁸ ⌂ ╩ ≈ ≤∆╢⁹↓╣╕≢─ ─ ≢│⁸ ─ ⅛

╠ 1 ≢ ≡─ ╩ ╘⁸3 ≢ ≡─ ╩ ⅎ╢↓≤╩ ⇔≡™

╢⁹ 

ה ─ ≤ ⌂ ☻☿◒▪⁸♩כꜟ ─ ⁸

┼─ ⌂ ╩♩כꜟ ⁸ ∆╢⁹ ╛ ┼ ∆╢ ⅜

№╢ │⁸ ╩ ⇔⁸ ↄ⌐ ⇔√ ⅜ ™⁹ 

ה ─ ⁸ ⌐╟╢ ⁸ ┼─ ⅜ ⌂™ ≤∆╢⁹ 

ה ⌐⅔™≡│⁸ ⌐ ≢⅝╢☻Ɑכ☻ ⌐╙⁸ ה ⁸ ╛

─▪◒☿☻ ╛ ⁸ ─ ה ≢⅝⌂™ │ ⁸

─ ─ ╩ ∆╢⁹ 

♪fi►ꜝ◓ה ╩ ⇔√ │⁸ ⁸●ꜝ☻ ╩ ╡ ↄ ⅜ ⌂ ⅜№╢⁹

╕√⁸ ⌐ ─ ⁸ ╩ ∆╢√╘─ ≤ ─ ─

╩ ⌐ ⇔≡⁸ ╛ ⌐ ∆╢↓≤⅜ ╕⇔™⁹ 

ₒ 1- 14- 5ₓ  26 3 ╩╙≤⌐  
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─ ≠↑ 

⅜ ⇔√≤⅝─ ─ ≤⇔≡⁸ 2- 4─╟℮⌂ ⅜ →╠

╣╢⁹ ─ │⁸ ⌐ ⅎ ╩ ╕ⅎ√ ↑╩ ⌐ ∫≡⅔ↄ↓

≤⅜ ≢№╢⁹ ↑│⁸ ♅▼♇◒ꜞ☻♩╩ ™≡ ℮⁹ ⌐

№√∫≡│⁸₈ᵑ ─ ₉⌐ ⇔≡♅▼♇◒╩ ™⁸♅▼♇◒ ⅜ ™ ⅛

╠ ╩ ↑≡™ↄ⁹ ⌐ ⅜ ⇔√ ⌐│⁸₈ᵒ ─ ₉⌐≈™≡

♅▼♇◒╩ ™⁸ ─ ╩ ℮⁹ 

 

2-4 ♅▼♇◒ꜞ☻♩ 

        

ᵑ 

 

 

 

─ 

 

 

 

 
(1) ≢│⌂™⁹  

(2) ⌐≈⅛╡⌐ↄ™ ≢№╢⁹  

 (3) ⅜ №╢⁹  

 

(4) ⁸ ⁸ ≢№╢⁹  

(5) ≤─ ⅜ ⌂ ≢№╢⁹  

(6)( ≢№╢ ─ ⅜ ⌂™ ≢№╢⁹  

 (7) ⅜ ⌐№╢⁹ ⌐ │ 12ha   

─  

(8) ⅜ ≢│⌂™⁹  

(9) ⅜ ⁸ ⁸ ≢│⌂™⁹  

(10) ╛ ─ ─ →⌐⌂╠⌂™ ≢№╢⁹  

─  (11) ⌐╟╡ ─ ⅜ ↕╣≡™⌂™⁹  

 ♩כꜟ
(12) ─▬fi♃כ♅▼fi☺⅛╠ ™⁹  

(13) ⌐ ™⁹  

─  
(14) ─⌂™ ≢№╢⁹  

(15) ─ ≢│⌂™⁹  

─
─  

(16) ⅜ ™⁹  

(17)▪☻ⱨ□ꜟ♩ ⅝≢№╢⁹  

(18) ⅜ ⇔≡™⌂™⁹  

 
( 19) ─ ╩ ≢⅝╢ ≢№╢⁹  

(20) ╩ ≢⅝╢ ≢№╢⁹  

 (21) ⁸ ─ ◄ꜞ▪≢│⌂™⁹  

≢
─ ↑ 

(22) ≢ ⁸ ⌐ ↕╣≡™
⌂™⁹ 

 

(23) ─ ⅜ ™⁹  

ᵒ─

 

─  (24) ─ ╩ ↑⁸ ╩ ⇔≡ ∆╢⁹  

≤─  (25) ─ ↄ⌐№╢⁹  

Ⱪ꜡♇◒ ╩  

⌂⅔⁸↓─♅▼♇◒ꜞ☻♩╩╙≤⌐ ⇔√ ⌐ ⇔√ ╛⁸ ─

─ ⌂≥⅜ ⇔√ ⌂≥⁸ ⌐ ∂≡ ꜞ☻♩╩ ⇔⁸ ╩⇔≡™

ↄ⁹ 
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─ꜞ☻♩  

─ ≠↑╩ ╕ⅎ⁸ ─ ─ꜞ☻♩╩ ∆╢⁹ 

⌐│⁸ 2- 5⌐ ∆╟℮⌐ ≠↑─ ╩ ℮⁹ ♅▼♇◒ ╩ ủ

─ ⇔⁸ ─ ™ ⅛╠ ╩≈↑╢⁹ 

⌐│⁸ ⌐ ⇔√ ─ ≢ ⇔≡™⌂™ ─ ™ ⅛╠

⇔≡™ↄ↓≤⌐⌂╢⅜⁸ ─ ⌐ ∂√ ╙ ╕ⅎ≡ ∆╢⁹

₈ᵒ ─ ₉⌐≈™≡╙♅▼♇◒╩ ™⁸ ⅜ ™ ⅛╠

─ ╩ ↑≡™ↄ⁹ 

 

2-5 ─ ▬ⱷכ☺ │  

 
ᵑ ─  

ủ
─

 

─

 

ᵒ
─  

ủ
─

 

─

  

 

 

 

─

 

─
 

ꜟ

♩ 
─

 

─

─

 

 

 

≢
─

≠
↑ 

─

 

≤
─

 

A  
ủủ ỏ  

 ủ     ủ            

B  
×× ẽ  

ủ ủ ủ  ủ ủ  ủ  ủ     ủ    

C  
ỏ ủủ  

ủ ủ ủ     ủ ủ      ủ ủ   

D 
ẽẽ ×  

   ủ               

E  
ủ ỏỏ  

ủ ủ ủ ủ  ủ ủ            

Ν                   

β │⁸ủ─ ⅜ ─╙─╙№╢≤ ↕╣╢√╘⁸₈ ⁸ ⁸ ⁸ ⁸ ₉─ ꜝfi◒ ≤∆╢⁹
ꜝfi◒≠↑│⁸ ủ─ ╩ ╕ⅎ⁸ ⌐⇔≡ꜝfi◒≠↑╩∆╢↓≤⅜ ╙ ⌂ ≢№╢⁹ 
β₈ ≢─ ≠↑₉│ ─ ≠↑∞⅜⁸ ─ ⌐⅔™≡ ⅜

⌂≥⌐ ⇔≡™√ │⁸ ─ ⌐ ╦╠∏ ⌐≈™≡│ ⅜ ⁹ 
β₈ ─ ₉─₈ủ₉│⁸ ─ ≤─ Ᵽꜝfi☻╩ √ ≢─ ≢№╢√╘⁸ ≢
∆╢↓≤│ ⇔™⁹ 

β₈ ─ ₉│⁸ ─ ™ ⅛╠ ⌐ ∆╢ ⁹ 
Ⱪ꜡♇◒  
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 ─  

┘ ⌐ ™ ≤∆╢√╘⁸ ⁸ ⌂ⱷfi♥♫fi☻╩

℮⁹ 

╕√⁸ ⌐⅔↑╢ ─ ⁸ ⁸ ⌂≥╩№╠⅛∂╘ ⇔≡

⅔ↄ⁹ 

⌂⅔⁸ ⌐ ⅜⌂™ ≢№∫≡╙⁸ ꜝ▬ⱨꜝ▬fi─ ⌐╟╡ ⅜

⌐⌂╢ ⅜№╢√╘⁸ ┼─ꜝ▬ⱨꜝ▬fi─ ─ ╛⁸ ⌐ ∂

─ ⁸ ─ ⌐ ⌂ ⌂≥─ ⁸ ⌐ ⌂

─ ╩ ∆╢⁹ 

 

 ─√╘─  

⌐│⁸≥↓⌐ ╩ ∆╢⅛─ ≤⇔≡⁸ ⅛╠

┼ ╩ ∆╢ ⌐ ╘─ ⅜№╢⅛⁸ ⅜ ⌐ ╩ ∆

╢╕≢─ ⌐ ╘─ ⅜№╢⅛ ╩ ⌐ ∆╢ ⅜№╢⁹╕√⁸ ─

╛ ╩ ⌐ ⇔⁸ ♩▬꜠─ ╛ ╖ ╡ ─ ╩ ≡╢√

╘⌐╙⁸▬fiⱨꜝהꜝ▬ⱨꜝ▬fi ≤─ ⌂ ⅜ ≤⌂╢⁹ ⅛╠⁸

╛ ⁸ ─ ≤▬fiⱨꜝהꜝ▬ⱨꜝ▬fi ─ ≢ ╛ ─ ה

╩ ╢↓≤⌐╟╡⁸ ─ ⅜ ↕╣ ⅜ ∆╢↓≤⅛╠⁸ ⅛╠

─ ╩ ╡⁸ ה ╩ ℮⁹ 

 

 ⇔ 

⅛╠ ↕╣╢ ⁸╛♃כ♦ה ─ ⌐ ≠⅝⁸ ─ ה⇔ ╩

™⁸Ᵽכ☺ꜛfi▪♇ⱪ⇔≡™ↄ↓≤≤∆╢⁹ 
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≢│⁸ ⌐≈™≡ ╘≡™╢⁹∕─ ╩ ⌐ ∆⁹ 

 

2-6 ⌐ ─  

 

 

1 ─  

│⁸ ≤ ╩ ↕∑╢↓≤⌂≥⌐╟╡⁸

⌐╟╡ ⇔√ ╩ ⌐ ⌐ ∆╢  

β ◦☻♥ⱶ ♩כꜝ▪ה▬▼☺  

⁸ Ⱶ◘▬ꜟ ≤™∫√ ⌐ ─⌂™ ⌐ ∆╢ ╩⁸  

⅛╠ ╩ ™≡ ─ ⌐ ⇔⁸ ─ ◦☻♥ⱶ ╩ ⌐ ↕∑╢↓≤ 

⌐╟╡⁸ ⌐ ⌐ ∆╢◦☻♥ⱶ⁹ 

 

2 ─  

▪ ─ │⁸ ⅛╠ ╩ ∆╢↓≤╩ ≤∆╢⅜⁸ │⁸ ─

⌐╟╡ ╩ ∆╢≤ ⇔√ │⁸ ∟⌐ ┘ ─

⌐ ∆╢⁹ 

▬ │⁸ ⌐ ╩ ⇔⁸ ─ ╩ ╢⁹ 

 

3 ─ ה  

▪ ─ ⅜∕─ ─ ╩ ⅛≈ ⌐ ∆╢℮ⅎ≢ ≢№╡⁸

⌐ ⌐ ∆╢ ⁸ ⁸ ≤─ ╩ ╢◦☻♥ⱶ╩ ∆╢⁹ 

▬ ⌐│⁸╕∏ ⌐ ∆╢ ─ ⌐ √╢⁹ 

▪ ⌐⅛⅛╢ ⁸ ─  

▬ ─  

► ⁸ ⁸●☻ ─  

◄ ─ ─√╘─  

 

4 ─ ה  

▪ ⅜ ─ ⌐ ∫√ ⌐⅔™≡│⁸ ⁸ ┘

⅜ ⌐ ⇔ ╩ ╢⁹ 

▬ ⌐≈™≡│⁸ ⅛╠─ ╩ ⅜ ╡╕≤╘⁸ ┘ ⌐  

∆╢⁹ 

 
 29 10  
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─ │⁸ ⁸ ─ ╩ ⌐ ℮ ⅜№╡⁸

─ ⅜ ╠⅛≤⌂∫≡™⌂™ ≢№╢⁹  

⅜ ⇔√≤⅝│⁸ ⌂ ╩ ⇔⌂⅜╠ ╩ ⇔⁸ ─ ╩

⌐ ∆╢≤≤╙⌐⁸ ─ ⁸ ⅜ ⅛≥℮⅛ ╩ ℮⁹╕√⁸

─ ⌂≥ ⌐⅔™≡ ⌂ ╩ ∆╢⁹  

⌐ ℮ ─ ⌐│⁸ 

 

ᵑ ─ ─   

ᵒ ─ ─№╢ ─ ⌐ ∂≡   

ᵓ ↔╖ ─ ♩▬꜠ ⇔ ─ ⁸ ↔╖⁸ ↔╖─   

ᵔ ⌐ ∟ ╕╣√ ─   

 

⅜№╢⅜⁸↓╣╠│ ⌐ ∆═⅝ ⅜ ⌂╢⁹ ⌐│⁸ ─

─ ╛ ♩▬꜠─ ⌂≥ ─ ™ ⅛╠ ⌐ ℮ ⅜№╢↓≤⅛╠⁸

ה ⌐ ╩ ℮⁹  

2- 7⌐ ⌐ ⇔⁸ ⅛╠ ╕≢─ ⌂♃▬ⱶꜝ▬fi

╩ ∆⁹ 
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2-7 ♃▬ⱶꜝ▬fi 
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 ≤  

↔≤─ ⌐⅔↑╢ │⁸ 2- 8⌐ ∆≤⅔╡⁹ 

 

2-8 ─ ⌐⅔↑╢  

  

 ─ ⁸ ⁸  

≤─ ╙ ╗  

─ ≤  

─  

≤─  

ה ─  

┼─  

┘ ≤─  

─  

 ┘ ⅛╠ ↕╣╢↔╖─ ה  

♩▬꜠─ ⁸ ⁸  

⇔ ─ ה  

─  

 ⅜╣⅝ ─ ⁸ ─ ⌐

∂≡  

 ─ ≤ ⁸  

 ⌐ ∆╢ ⌐ ╢ ה  

 

 

  

─ ⅛≈ ה ⌂ ╩ ℮ ⅛╠⁸ ⅜ ⇔√ ⅛╠⁸

─ ⁸ ─ ⌐≈™≡⁸ ╩ ⇔≈≈⁸

─ ⌐≈™≡ ╩≈↑≡ ∆╢⁹  

 

ᵑ   

ꜝ▬ⱨꜝ▬fi─   

≤ ─ ┘ ♩▬꜠─   

─ ↔╖ ⁸⇔ ⁸

─   

─ ↔╖ ⁸ ─   

─   

ᵒ ⌐ ∆╢   

  

─   

─   

ᵓ ╩ ∆╢√╘─  
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╩ ─℮ⅎ ≢─ ⁸ ─ ╩ ∆╢   

─ ≤ ⌐ ∂≡ ╩ ∆╢   

─ ⁸   

─ ≤─ ╩ ∆╢≤≤╙⌐ ╩ ∆╢⁹╕√

⁸ ≢ ∆╢ ≤─ ╩ ∆╢⁹ ─

⁸ ⁸ ⁸ ⅜⁸

⌐ ⌐ ⇔≡ ה ╩ ⌐ ™⁸ ─ ╩ ╢⁹   

╕√⁸ ⌐│ ₁≤ ⅜ ∆╢√╘⁸ ≤ ─ ╩ ≢⅝╢

╟℮⌐∆╢⁹ 

 

≥ꜟכꜟ   

╩ ∆╢ ⌐│⁸ ⌐ ⇔ ─╟℮⌂ ╩⇔∫⅛╡≤ ⅎ╢↓≤⅜ ≤

⌂╢⁹╕√⁸Ⱳꜝfi♥▫▪⌐≈™≡╙⁸ ⅜ ╩ ╘⁸ ⌐ ─ ╩ ⅎ╢⁹ 

 

─ ⁸ ⁸  

⁸ ⁸ ⁸  

─ ╩ ≤⇔√ ⅜ ╦╡╛∆™  

⌐ ∟ ╪≢│™↑⌂™╙─ ↔╖⁸ ↔╖⁸ ─╙─  

─ ≢№╢↓≤─ ─ ⁸ ↔╖ ─  

 

╕√⁸ ↔╖╛ ╩ ←√╘⁸ ─ ╩ ╕ⅎ√Ɽ♩꜡כꜟ╩

⇔⁸ ╩ ∆╢⁹ 

│⁸ ─ ╛ ─ ╘ ─ ─ ╛⁸

─ ⅜ ⌂╢ ╩ ∆╢ ─ ╩ ⅛⌂™╟℮ ⇔≈≈⁸ ─ ⌐

╘⁸ ⌂ ╩ ∆╢⁹ 

─ ה ⌐│⁸ ─ ╛ ⁸ ─

⌂ ╩ ∆╢⁹ ≢─ ┘ ≢─ ה ─√╘⁸

∆╢ⱨ꜡כ⌐ ∫√ ─ ⅝╩⁸ ╛▬ꜝ☻♩╩ ™⁸ ⌐≢╙╦⅛╡╛∆™╙─

╩ ⇔ ∆╢⁹ ─ ה ⌐╟∫≡│ ↔╖≢╙ ↕ ╛⁸ ─

╩ ⌐ ∆╢ ─ ⅜№╢ ⅜№╢─≢⁸ ─ ╖ ╩ ─ ⁸

┼─ ╩ ∆╢⁹ 

∆╢ ─ ╩ ⇔⁸ ─ ╩ ↕∑√ ⁸ ─

ה ⌐ ⇔√ ה ♩כꜟ ╩ ⇔⁸ ⌐ ─ ה ⅜≢⅝╢

╟℮ ┘ ⌐ ⇔≡ ╩ ∆╢⁹ 

2- 6⌐ ─ ╩ ∆⁹╕√⁸ 2- 2⌐⁸ ─ ≤

⅜ ⅛╣√ ─ ≤ ↕╣ ↕╣√ ─ ─ ╩ ∆⁹ 
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ủ ─ │ ╡╩ ≤⇔⁸ ≢ ⅜ ∆╢↓≤─⌂™╟℮⌐∆╢⁹ 

ủ ה ↔╖│ ─ ↄ⌂≥⁸ ─ ⅜ ⅝╛∆ↄ ─⇔ ™ ⌐ ∆╢⁹ 

ủ●ꜝ☻ה ⁸ √ ⌐⅝∟╪≤ ⇔≡™╢ ╩ ⅎ╢ ╩ ⌐ ⇔⁸

─ ⌐ ∆╢ ╩ ╘╢⁹ 

ủ ⌐ ⇔ ⌂ ╩ ⅎ╢ │⁸⌂╢═ↄ ⌐ ⇔⁸ ─ ⌐ ∆╢ ⅜

⌐⌂╠⌂™╟℮⌐∆╢⁹ 

ủ ─ ≤ ≤⅜ ⇔≡ↄ╢╟℮⌐⌂╢≤⁸ ⅜ ⌐⌂╡ ⌐⌂╡ ↄ⌂╢⁹

─ │⁸ ≢ ─ ╩ ⌂⅜╠ ⌐ ⇔⁸ ─ ≤ ⅜ 2m│

╣╢╟℮⌐∆╢⁹ 

2-6 ─  

 

 

              

2-2 29  1/2 

 

 

 

  

Ⱳכ♪ 

◖fi◒ꜞכ♩⅜╠ 

╩ −⌂™  

 

 

 

 

↔╖  
 ה

ⱴ♇♩  

 

ꜞ◘▬◒ꜟ ⁸ 

∕─  

 ה☻ꜝ●

 

 

↔╖ 

 

♃▬ꜘ 

 
╖ ╤⇔ 
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ה                  

 

 

 

 

 

 

 

 

 

 
 

                  

2-2 29  2/2 

 

⇔ה╖↔   

ה╖↔ ↔╖│⁸ ⌐ ∑∏ ─ ≢ ╩ ℮↓≤╩ ≤∆╢

⅜⁸ ⌐ ⅜ ∂⌂™╟℮ ⌂ ה ╩ ℮⁹∕─ ⌐│⁸ ─ ╩

∆╢⁹ 

ᵑ ↔╖─ ⌂ ─ ─ ⌐ ⅜ ⌂  

ᵒ ⅛╠─ ╩ ╘√ ה ─  

⌐⅔↑╢ ─ ⌐ ⅜ ∂⌂™╟℮ ⌂ ─ ♩▬꜠ ♩▬꜠⁸

⁸ ╩ ╗ ╩ ⇔⁸ ∆╢⁹ │ ⌐ ╩ ℮≤≤╙⌐⁸

⇔ ─ ╩ ℮ 

♩▬꜠─ ─ │⁸ ⌐ ≠™≡ ⅛╠ ╩ ↑╢⁹

⌐≈™≡│⁸ ─ ⅛╠ ∆╢⁹ 

⁸ ─ ╩ ∆╢√╘⁸ ⁸⇔ ⌐≈™≡⁸ ╣

⌐╟╢ ─ ╛⁸ ה ─ ≢ ⌐⌂∫≡™⌂™⅛ ╛⅛⌐ ⇔⁸

╩ ∏╢⁹╕√⁸ ╖⌂⇔ ╩ ╗ ⁸ ╡ ⌐≈™≡╙ ⅛╠

─ ⅜ ╡ ∆╢⁹ 

⌐╟╢ ─ ⌐╟╡⁸ ╛ ♩▬꜠─⇔ ╩ ⇔ה

┼ ∆╢↓≤⅜ ⌂ │⁸ ⌐ ∂≡ ⌐ ⁸ ⇔⁸

⌐╟╢ ⁸ ┘ ⌂ ┼─ ╩ ℮⁹ 
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ה   

 ─ ⱨ꜡כ 

⅜ ∆╢≤⁸ ⌂≥─ ⅜ ⇔√╡⁸ ─√╘⌐ ╩

⇔√╡∆╢⌂≥⌐╟╡⁸ ≢ ─ ⅜ ∆╢⁹ ╛ ⁸ꜝ▬ⱨꜝ▬fi╩

⇔⁸ ─ ה ╩ ℮√╘⌐│⁸╕∏⁸↓╣╠─ ─ ╩ ℮↓≤

⌐⌂╢⁹  

⇔⅛⇔⁸↓╣╠─ ≢ ─ │⁸ ⌐ ≢ ∆╢↓≤⅜ ⌂√╘⁸

↕╣√ ╩ ≢ ⌐ ∆╢ ⅜№╢⁹ ≢│↓╣

╠╩ ה ∆╢√╘⁸ ⅜ ⌂ │≢⅝╢∞↑ ⇔≡ ה ∆

╢↓≤⅜ ≢№╢⁹ 

≢ ↕╣√ │⁸ ⌐ ∂≡ ≢ ה ⌂≥─

╩ ∫√ ⁸ ╛ ה ┼≤ ⇔ ∆╢⁹ 

↓╣╠─ ─ ╣╩▬ⱷכ☺ ⇔√╙─╩ 2- 7⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 
ה ⱴ♬ꜙ▪ꜟ  24 5 ╩ ⌐  

2-7 ⌂ ─ ה ⱨ꜡כ 

 

  

⌐⅔™≡ ⌐ ∆╢ ─ ⁸ ⌂ ⁸ כꜟה

♩ ⌐≈™≡⁸ ⌐ ⇔≡⅔ↄ⁹ ⁸│♩כꜟ ⌐ ↕╣≡™╢

╩ ⌐ ∆╢⁹ ≤│⁸ ⅛╠⁸ ה ╩│

∂╘⁸ ─ ─√╘⌐⁸ ─ ╩ ∆═⅝ ⌂ ≢⁸

╛ ┘↓╣╠╩ ∆╢ ⌂ ≤⌂∫≡™╢⁹ ─

Ⱡ♇♩꞉כ◒ ╩ ↕∑√ ─ ┘

╩ 2- 8⌐ ∆⁹ 

⌐ ∆═⅝ ─ ≤⇔≡│⁸ ⁸ ♩▬꜠ ─⇔ ⁸

⁸ ⁸ ⅜№→╠╣╢⁹ 

⁸№╠⅛∂╘ ⇔√ ╩♩כꜟה ⌐⁸ ⌐ ∂≡

╩ ∆╢⁹⌂⅔⁸ ⅜ ∆╢ │⁸ ⌐ ⇔⁸ ╛

⌐╟╢ ╩ ↑╢⁹ ─ ♩כꜟ≥ ╩ ∆╢⌐№√∫≡─

╩ 2- 9⌐ ∆⁹ 

 

 

⅛╠─  

 

 ה☻כꜚꜞ

ꜞ◘▬◒ꜟ  

  

 

 

 

 

 

 

   

 ⅜ ⅝™ │ ╙  
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 ─ ⌐ ₈ ♃כ♦ ₉╩  

2-8 ─ ┘   

 

 

30 

313 

32 

181 

313 

313 

482 
482 

181 
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2-9 ─ ♩כꜟ≥ ╩ ∆╢⌐№√∫≡─  

   

ה  ─ ╛ ≤ ⌐ ┘ ╩

⇔≡⅔ↄ≤≤╙⌐⁸ ─ ∆╢ ─ꜞ☻♩╩ ⌐

⇔≡⅔ↄ⁹ 

 

ה  

 

ⱴ♇ⱪ♪כ◙Ɫה ⌐╟╡ ─ ╩ ⌐ ⇔⁸

─ ≤ ⅛╠ ─ ╩ ∆╢⁹  

ה │⁸ ─ ⌐╟╡ ⅜ ⌂ ⅜ ╢⌂

≥─ ⅜№╢√╘⁸GPS ≤ ─ ♃כ♦ ╩

™⁸ ⌐ ∂≡ ─ ≤ ⁸ ⅜♩כꜟ

≢⅝╢ ≤∆╢⁹  

ה │ ─ ∞↑≢⌂ↄ⁸ ─

⅜ ╩♩כꜟ√╣╠ ∆╢ ╙ ⇔⁸ ╩ ⇔√

♩כꜟ⌂ ╩ ∆╢⁹  

ה ≢⅝╢ ─ ⅜ ™ ⅜ ↄ⁸ ─ ⇔⅛ ⅎ⌂™

⅜ ↕╣╢⁹↓─ ─ ⌐│ 2 ♩fi♄fiⱪ♩ꜝ♇◒ ─

≢ ⅜ ™ ⅜ ≤⌂╢ ╙№╢⁹  

ה ⁸ ┼ ≢⅝╢ ≢╙⁸ ⅜ ™≡™⌂™↓≤

╙ ↕╣⁸∕─ ⁸ ╛ ╩ ה ⇔⌂⅜╠ ╖ ╘

╢ⱪ꜠☻Ɽ♇◌כ ⅜ ⇔√ ╙№╢⁹ 

↔

╖

↔╖  

ה ┘ ─⌂⅛∫√ ⅛╠─ ↔╖╩ ∆╢√╘─

Ɽ♇◌כ ─ ⅜ ≤⌂╢⁹∕─√╘⌐│⁸ ─

─ ≢ ┘ ♩כꜟ ─ ╩ ⇔⌂↑╣

┌⌂╠⌂™⁹  

ה │ ↔╖ ─ ⅜ ⅎ⁸ ╟╡ ─

⅜ ↄ⌂╢√╘⁸ ╩ ⅎ╢ ╛ ─ ⅜ ≤

⌂╢⁹ 

ה

ה

┼─

 

ה ─ ⌐│ 10♩fi♄fiⱪ♩ꜝ♇◒⅜ ↕╣╢↓≤⅜ ™⁹

⅜ ⌂ ⅛╠ ⌂ ╩ ∆╢⁹  

ה ┼─ │ ⅜ ∆╢ ⅜ ↄ⁸ ⌐ ⇔√

♩כꜟ ⅜ ↕╣╢⁹  

♩כꜟה ─ ⌐№√∫≡│⁸≢⅝╢∞↑ ≢ ≢⅝╢ ≤⇔⁸

⅜ ⇔⌂™╟℮⌐ ∆╢⁹  

ה ─ ה ─ ─√╘⌐│⁸ ╩ꜟכ◔☻◒♇ꜝ♩⌐

⇔√╡⁸ ⌐⅔™≡ ⇔√╡∆╢↓≤⅜ ⅎ╠╣╢⁹√∞

⇔⁸∕╣╠─ ⅜ ∆╢╕≢─ ╛ ─√╘⁸ ─

≤ ⁸ ─ ╩ ⇔≡⁸ ≢⅝╢╟℮⌐⇔≡⅔ↄ↓≤

╙ ≢№╢⁹  

ₒ 1- 13- 35x  26 3  
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 ─ ⌐ ∂≡  

ה ─ⱨ꜡כ 

─ ⱨ꜡כ ┘ ⱨ꜡כ │ 2- 9⌐ ∆≤⅔╡≢№╢⁹

⌐╟╢ ⅜№╢√╘⁸ ⁸ ⁸ ⌐ ה ╩ ╘√ ⅜ ≤

⌂╢⁹ 

 
ₒ 1- 15- 1ₓ  26 3  

 2-9 ─ ⱨ꜡כ ┘ ⱨ꜡כ 

 

⁸ ┼─ ─ ⅝ 

⅜№╢ ╩ ⇔⁸ ─ ─№╢ ╩ ⌐

⌐ ∂≡ ∆╢⁹↓─ ⌐⅔™≡╙ ╩ ⇔⁸ ─№╢╙─

│Ⱶfi♅ ╩ ╦⌂™⁹∕─ ─ ╩ ⌐ ∆⁹ 

ה ─ ⌂ ⌐ ∂≡ ⌐≈™≡│⁸ ⌐╟╢

╛ ─ ╩ ╕ⅎ ∆╢⁹ ─ ⌐ ∂≡

╩ ∆╢ ⁸ │ ─ ╩ ∆╢√╘ ╩ ┼ ⇔⁸

╩ ∆╢⁹ ╩ ↑ ↑√ ⌐≈™≡│ ≢ ╩ ™⁸

─ ╛ ⌂ ─ ╩ ≢⅝╢ ⌂≥╩ ⇔⁸ ⌐

∂≡ ─ ╩ ∆╢⁹ 

ה ─ ⌐ ∂≡ ╩ ∆╢ ⁸ │

─ ─ ≤ ⇔≡⁸ ─ ╩ ℮⁹ │⁸

⌐ ∂≡ ─ ╩ ─ ─№╢ ⌐ ∆╢↓≤╙ ⅎ╠╣

╢⁹ 

ה ⌐ ∂≡ ∆╢ ─ ⌐ ה ⁸ ⁸ ™

─ ⅜№╢ │⁸ ╩ ∫√ ≢⁸ ≤⇔≡ ⌐ ∂≡

⌐ ⌐ ⇔≡╙╠℮⁹  

ה ⌐ ∂≡ ╩ ℮ ⅜ ⁸ ꜞ◘▬◒ꜟ ⌐ ≠ↄ

↑ ╩ ∫√ ⌐⁸ ⌐ ∂≡ ─ ╩ ∆╢⁹

⌐ ∂≡ ─ ⌐ √∫≡│⁸ ─ ─ ∟ ™╩ ╘⁸

⌐ ∂≡ ─ ─ ╩ ℮⁹ 

ה ⌐ ∂≡ ⅜ ⇔√ ≢ ⌐ ∂≡ ╩ ℮

⅛╠ ╩ ↑⁸ ↔≤⌐ ™ ⁸ ⁸ ⌐ ∂≡

╩ ™⁸ ╩ ∆╢⁹ 
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ה ⌐≈™≡│ ─ ⁸ ⁸ ●☻Ⱳfiⱬ⁸Ɫ▬Ⱪꜞ♇♪

╛ ─Ᵽ♇♥ꜞכ ─ ⌐ ∆╢⁹ 

 

▪☻ⱬ☻♩  

─ ⌐╟╡ ▪☻ⱬ☻♩ ─ ⅜ ↕╣╢ │⁸

⌐ ∂≡ ⌐ ⌐╟╡ ╩ ™⁸ ─ ⅜ ↕╣√ ⁸

┘ ⌐ ≠⅝⁸ ≤ ⇔⁸ ⌂ ⅝╩

∫√ ≢⁸ ─ ╩ ∆╢⁹ ↕╣√ ⌐≈™≡│⁸ ⌐

╘ ≡╢⌂≥ ⌐ ∆╢⁹  

 

™ ─  

│ ╩ ∆╢ │⁸ ™ ─ ╛ ╩ ╡ ℮ ⅜№╢↓≤╩

≤⇔≡⁸ ─ ≢─ ⅝╛ ╙ ─ ≢⁸ ⌐ ꜟכꜟ

╩ ╘⁸∕─ ─ ⌐ ╘╢⁹ ™ ─ ─ ⁸│≡⇔≥ꜟכꜟ ™ ─

─ ⁸ ─ ⁸ ⁸ ⁸ ⅜ ⅎ╠╣╢⁹

│⁸ ─≤⅔╡≢№╢⁹ 

 

ה ⅜ ⌂ ⁸ ⁸ ⁸ ⁸ │⁸ ╛⅛⌐

⌐ ↑╢⁹ 

ה ─ ⌐≤∫≡ ⅜№╢≤ ╘╠╣╢╙─ ™ ─ ⌐≈™≡│⁸

⌐ ↕∏⁸ ≢ ⇔⁸ ⌂ ╡ ⌐ ⅝ ∆⁹ 

ה ≤⇔≡⁸ ⁸▪ꜟⱣⱶ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸Ɫfi◖⁸ ⁸Ɽ♁◖fi⁸Ɫ⁸◒☻▫♦♪כ ⁸ⱦ♦○⁸♦☺◌

ⱷ ⅜ ↕╣╢⁹ 

ה ╙ ╕╣╢√╘⁸ ה ⌐│ ⅜ ≤⌂╢⁹ 

 

 ─  

╩ ∆╢ │⁸ ⅜ ⌐ ∆╢─╩ ←√╘⌐⁸ ╩ ⅝

∆╢ ⌐ ─ ╛ ─♩כ◦ה ⁸ ┘ ─ ╩ ⇔⁸

⌐╟╢ ┘ ─ ⁸ ─ ╩ ∂╢⁹ ⅝ כ◦⌐

♩─ ⅜≢⅝⌂™ │⁸ ⅜ ⌂™ ─ ╩ ⅝⇔ ─ ⌐ ╘

╢⌂≥⁸ ─ ⁸ ╩ ⌐ ⇔⌂⅜╠⁸ ⌂ ╩≤╢⁹  

⌂⅔⁸ ≢ ⌂ ╡ ╩ ╘⁸ ⌐ ⁸ ⅜ ╗╟℮ ∆╢⁹ 

╕√⁸ ╩ ∆╢⌐№√∫≡⁸ ה ─ ─ ─

─ ─♩כ◦⁸╣ ╣ ╛ ⌐╟╢ ─ ╩ ℮≤≤╙⌐⁸ ⌂

≥ ⌂ ╩ ∂╢⁹ 
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╩♩כ◦ 2-3 ⇔≡ 30 7   

 

⁸⸗♬♃ꜞfi◓ 

─ ⌐ ⇔≡│⁸ ┼ ⇔√꜠▬▪►♩⁸ ⌂ ה ה

⅜ ≤⌂╢ ╩ ∆╢⁹ 

╕√⁸ ─ ⌐ ⇔≡│⁸ ╛ ┼─ ╩ ≤∆╢√

╘⁸ ─ ╛ ─ ⁸ ─ ה ⌂≥─ ⌐ ℮

╩ ∆╢↓≤≤∆╢⁹ 

⌂⅔⁸ ⇔√ ⌐⅔™≡⁸ ─ ⌐ ⇔√ ≤∆╢⁹ 

 

2-10 ┼─ ⌐⅔↑╢ ≤  

    

  

ה ⌐ ∂≡ ⁸

⌐⅔↑╢ ∂╪─  

ה ─ ⁸

⌐╟╢  

ה ⌐╟╢ ●☻⁸

●☻─  

ה ⌂ ─  

ה ⁸ ⁸ ⌐ ╩  

─≢◒♇ⱨ꜠◖fiⱣה  

ה ┼ ⌐╟╢ ∂╪─

 

ה ─ ─♃▬ꜘ  

ה ─ ╛ ⌐╟╢ ─

 

ה ⁸ ≢─ ─  

ה ─ → ↕ ⁸ ⌐

╟╢ ●☻ ╛ ─  

ה  

ה ⁸ ─ ⌐ ℮ ⁸

 

ה ┼─ ⁸ ─ ⌐╟╢

⁸  

ה ⁸ ─ ┘ ╩  

ה ─ ⌐ ╩♩כ◦  

 
ה ⅛╠ ┼─

─  

ה ⌐ ╩♩כ◦  

PCBה ─ ─  

  

ה ⅛╠─ ה  ─ ⌂  

ה ⁸ ⁸ ─ ♩כ◦⁸

⌐╟╢  

  

ה ⌐ ╕╣╢ ─

⌐╟╢ ┼─  

ה ⌐ ╩♩כ◦  

ה ≢ ∆╢ ⁸ ─  

ה √╕╡╩ ╘≡  

ₒ 1- 14- 7ₓ  26 3  
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╛ ─ ╩ ←√╘⌐⁸ ┘ ⌐ ∂≡ ⌐ ∆

╢ ⌐⅔™≡ ⸗♬♃ꜞfi◓╩ ∆╢⁹⸗♬♃ꜞfi◓╩ ℮ │⁸ 2- 11

⌐ ∆ ╩ ≤∆╢⅜⁸ ─ ╛ ⌐ ∂≡ ⌂⸗♬♃ꜞfi◓

⌐ ∆╙─≤∆╢⁹ 
 

ה 2-11  

ה     

  

∂╪  

╤ ⌐╟╢ JIS Z 8814 ⌐ ▪◄ⱶכꜙꜞⱲכ꜡╢╘

◘fiⱪꜝכ⌐╟╢ ⌐ ╘╢  

  

▪☻ⱬ☻♩  

▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ 4.0 22 6 ⁸ ⌐ ╘

╢  

  ─ ה JIS Z 8731 ⌐ ╘╢  

  ꜠ⱬꜟ JIS Z 8735 ⌐ ╘╢  

 

ה ●☻  

15 16 ●☻ ⌐ ╢ ┘ ─  

ה  

15 18 ⌐ ╢  

ה  

15 19 ⌐ ╢  

ה  

15 18 ⌐ ╢  

  ┘ ─ H7.9 63 ⌐ ≠ↄ  

  

ה ╩ ╘╢ S46.6 35  

ה ⌐ ╢ ⌐≈™≡ S46.12 59  

ה ─ ⌐ ╢ ⌐≈™≡ H9.3 10  

ₒ 1- 14- 7ₓ  26 3   

 

2-12 ⸗♬♃ꜞfi◓ ─  

       

ה  

ה ╛ ⌂≥ ⁸

⅜№╢ ⌐⁸ ┼─ ⅜ ⅝™≤ ↕╣╢  

ה ─ ⌐ ⌂≥⅜№╢ ⌐⁸ ┼─ ⅜ ⅝™≤

↕╣╢  

ה  
ה ╛ ─ ⅝⌂ ⌂≥ ╩ ℮  

ה ⅛╠ ╙ ™ ⌐ ∆╢ ⌂≥ 

 
ה ≤∆╢ ─ ╩ 10  

ה ╩ ∆╢ ⌐ ╩ ⇔⁸ ─ ╩  

  
ה ─ ╛ ─⅔∕╣─№╢ ⅜ ⅝↕╣≡™ 

√  

ₒ 1- 14- 7ₓ  26 3 β   
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⌐│ ₁⌂ ⅜ ∟ ╕╣⁸ ↄ─ ⌐↕╠↕╣╢↓≤⌐⌂╢

√╘⁸ ─ ⅜ ⇔√╡ ⌐ ∆╢ ⅜ ⅎ╠╣╢⁹ ─

⁸ ─ ⌐│ ─ ⅛╠ ⌐ ∂ ╩ ⇔√ ≢⁸

⌐ ╘╢⁹ 

 

ᵑ ─  

ה ≤⇔≡ ∆╢↓≤≢⁸ ⅜ ∂√⅛╩ ∆╢√╘⁸ ≤⇔

≡ ─ ╩ ⇔⁸ ⇔≡⅔ↄ⁹ 

 

ᵒ ─ ⁸ ─  

ה ─ ─ ─ ─ ─♩כ◦⁸╣ ╣  

ה ⌐╟╢ ─  

ה ╩ ™⁸ ─ ╩ ⁹ ⅜ ↕╣√ │  

⌐ ∆╢ ⌐≈™≡│⁸ ⅜ 25 8 ⌐ ⇔√₈

─ ⌐ ╢  ₉ ╩ ⌐ ╩ ℮⁹ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

─ ⌐ ╢   25 8  

2-10 ⌐ ℮  
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 ─№╢  

│ ⅜ ™↓≤⅛╠⁸ ⌐ ⅜ ⇔√ ╛⁸ ─ ⅜

⌐⅛⅛╢ ─ ⌐≈™≡⁸ ⅜ ≢№╢⁹ 

⌐ ⅜ ⇔√ ⁸ ╛ ⌐╟╡ ⌂≥⌐⅔↑╢ ─ ╛⁸

╛ ⌂≥≢─ ─ ⌐╟╢ ─ ⅜ ↕╣╢⁹↓─√╘⁸

⌐╟╢ ─♩כꜟ ╛⁸ ↑⌂≥⌐╟╡ ⅜ ╣╢─╩ ←√╘─

♩כ◦ ⌐╟╢ ⌂≥⅜ ⌐⌂╢⁹ ⌐ ≢│ ⌐╟╡ ─ ─

⅜ ⌐⌂╢↓≤⅜ ↕╣╢⁹ ╩ ≢⅝⌂™ ⅜№╢ │⁸

≥♩כꜟ ─ ⌐ ⇔⁸ ─⌂™ ⌐ ↕╣√ ╕≢ ╩

∆╢ ╩ ∆╢⁹ 

⅛╠⁸↓╣╠╩ ∆╢√╘─ ≠ↄ╡ ╛ ⁸ ─

≤─ ╩ ⇔⁸ ⇔≡⅔ↄ ⅜№╢⁹ 

╕√⁸ ≢│ ⅜ ≤⌂∫≡™╢⁹ ⌐ ⅜╢ ≢│ ⁸

≢│ ⅜ ╪≢⁸ ↄ─ ╛ ⁸ ⌂≥⅜ ⇔≡⅔╡⁸

Ᵽ▬○ⱴ☻ ─ ⌐⌂∫≡™╢⁹╕√⁸ ─ ≢│⁸ ╛ ⌂≥

─ ⅜ ╪≢№╢⁹ 

↓╣╠─ ⌐⅔™≡⁸ ⌐ ≤⇔≡ ∆╢ ┘ ╛ ⁸

─ ה ╛ ⌐⅔↑╢ ⁸ ⌐⅔↑╢ ⁸ ╛

⌐⅔↑╢ ⌐≈™≡ ⇔⁸ ⌂ ╛ꜞ◘▬◒ꜟ⌐ ∆╢ ⅜ ≢

№╢⁹ 

⌐≈™≡│⁸ Ᵽ▬○ⱴ☻ ╩ ⇔≡™╢─≢⁸↓╣╠╩

∆╢↓≤⅜ ⅎ╠╣╢⁹ 

ה ─ ≤ ─ ╩ 2- 13⌐⁸ ─ ⱨ꜡כ╩

2- 12⌐ ∆⁹ 
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2-13 ⌂ ה ─ ≤ ─  

   ─  

 

 

─ ⁸ ─

╡ 

ₒ

1- 20- 15x ₈ ה

₉╩ ⌐ ה  ▪ꜟ◌ꜞ  

ⱪꜝ☻♅♇◒  Ɫ►☻ ⱦ♬⁸ꜟכⱴꜟ♅ⱳꜞ⁸

ꜟ♩ⱪ⁸ⱪꜝⱲכ♥  

ₒ

1- 20- 1 ₈x ₉╩

⌐  

ↄ∏  ☻◒ꜝ♇ⱪ  

●ꜝ☻ↄ∏⁸◖fi◒ꜞ

∏ↄ♩כ ┘

ↄ∏ 

╖ ┘╪   

ↄ∏ ⅛╠ ∂╢ ⁸ 

⁸⅔⅜ↄ∏  

ₒ

1- 20- 1 ₈x ₉

╩ ⌐  

 ≤ ┘ ⌐⅔↑╢

─ ⌐ ∫≡ ∂╢  

☿ⱷfi♩ꜞ◘▬◒ꜟ 

┤╪  ⌐ ╢╙─ 2- 11 ⌐ ╢

ⱨ꜡כ╩  ─  ⌐ ╢╙─ 

β ─ ⌐≈™≡│ ₒ 1- 21- 15x ₈ ה ₉╩  

ₒ 1- 20- 12x  26 3 ╩╙≤⌐  

 

  
ₒ 1- 20- 12x  26 3  

2-11 ⌐ ╢ ⱨ꜡כ 

 

 

 

 

 

 

 

 

 

 

ₒ 1- 20- 3ₓ  26 3  

2-12 ─ ⱨ꜡כ 
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 ꜞ◘▬◒ꜟ─  

╩ ∆╢√╘⌐⁸◖fi◒ꜞ⁸╠⅜♩כ ╩ ⌂ ╡

≤⇔≡ ∆╢↓≤╩ ≤∆╢⁹ ↔≤─ ─ │ 2- 14⁸ 2- 15

─≤⅔╡≢№╢⁹ 

≢│⁸ ─ ⅜ ╕╠⌂™√╘⁸ ⅜ ╕⌂™ ⅜ ↄ

╠╣√⁹↓╣│ ∆╢ ⅜⁸ ─ ∆╢ ╩ √↕⌂⅛∫√↓≤⌐╟╢⁹

─ ╦⌂™ ╛ ⌂╢ ─ ⇔√⅜∫≡⁸ ≤⇔≡─ ⌐≈

™≡│⁸ ─ ≤ ┼─ ⅜ ⌐⌂╢⁹ 

 

2-14 ─ ─  

 ꜞ◘▬◒ꜟ  

 

⌂ ה  ⁸ ה │ ⁸ ╩ ⇔⁸

╩ ™ ≤⇔≡ ⁹  

ה ⱦ♬ꜟ │ꜞ◘▬◒ꜟ⅜ ╕⇔™⁹ 

⌂ ה  ה ⁸ ⇔⁸ ╩ ℮⁹ 

◖fi◒ꜞ40ה ╠⅜♩כmm ⌐ ⇔⁸ ( )⁸ ⁸

≤⇔≡ ⁹ 

ה ╘ ⇔ ה ╘ ( ≡⇔≥(ה ⁹

│ ⌐ ∂≡ ⇔ ╩ ℮⁹  

5ה 25mm ⌐ ⇔⁸ ╩ ℮↓≤≢

⌐ ⁹ 

ↄ∏ ה │≢⅝╢∞↑ ™ ≢ ה ⇔⁸ ≤⇔≡

⁹ 

ה │≢⅝╢∞↑ ™ ≢ ה ⇔⁸♅♇ⱪ ⇔

≡ ╛ ≤⇔≡ ⁹ 

ↄ∏ ה ≤⇔≡ ⁹ 

 
 

ꜞ◘▬◒ꜟ

⌂  

ⱦ⁸◄▪◖fi⁸꜠♥ה ה ⁸ │

⌐ ⇔≡ꜞ◘▬◒ꜟ∆╢⁹ 

ꜞ◘▬◒ꜟ

⌂  

ה ≤⇔≡ ─ ≤ ≢ ∆╢⁹ 

ה  ꜞ◘▬◒ꜟ ⌐ ╡⁸ ⅛╠─ ה ⁸ ╙

⇔ↄ│ ⅝ ⇔╕≢ ≢ ∆╢⁹ 

 

♃ 

▬ 

ꜘ 

⌂ ה  ─╕╕ ≢ ⁹  

ה ה ⁸♃▬ꜘ♅♇ⱪ( )⇔ ⁸☿ⱷfi♩

┼ ∆╢⁹ 

ה ♃▬ꜘ─╕╕─ ⌐≡ ⁸ ꜞ◘▬◒ꜟ∆╢⁹  

ה ≤⇔≡ ⌐ ⅝ ⇔ ⌐≡ ꜞ◘▬◒ꜟ∆

╢⁹ 

⌂ ה  ⁸ ה ╩ ℮⁹ 

ↄ∏ ה  ╩ ℮⁹  

ה ▪◦ꜟ◌ה ⌐╟╢ ⌐╟╡⁸ ≤

⇔≡ ∆╢↓≤⅜ ≢№╢⁹∕─ ⇔√ ╛

ↄ∏╙ꜞ◘▬◒ꜟ╩ ℮↓≤⅜ ≢№╢⁹ 

ₒ 1- 18- 1ₓ  26 3  



47 

 

2-15 ─ ⌂  

        

ↄ∏ ה Ɽכ♥▫◒ꜟⱲכ♪  

ה ꜘ▬♃  

ⱪꜝ☻♅♇◒ הⱪꜝ☻♅♇◒  

ה   

ה   

⅜╣⅝ ↄ∏ ↄ∏ ה  

ↄ∏ ה  

♩ⱷfi☿ה   

ה   

ה   

ה   

ₒ 1- 18- 1ₓ  26 3  

 

 ≢ ≢⅝⌂™  

≢ ≢⅝⌂™ │⁸ ─ ─╙≤⁸ ⌐ ╩ ℮⁹↓─ ⁸

252 ─14─ ⌐ ≠™≡ ╩ ┼ ∆╢↓≤⅜≢⅝

╢⁹ 

 

ה  ┼─  

ה ⅜№╢ ─℮∟⁸ ╩ ╗ ⌐

∆╢╙─│⁸ ─ ⌐⅔™≡ ∆╢↓≤╩ ≤⇔⁸ ⌐ ∆╢╙─

│⁸ ⌐ ∆╢ ╛ ⌂ ⌐≈™≡ ⌐ ∆╢╙─≤∆╢⁹ 

ה ⅜№╢ │⁸ ─♩כꜟ ─ ╩ ∂⁸ ╩

∆╢↓≤⅜ ≢№╡⁸ ┼ ╩ ℮⁹ 

ה ⱨ꜡⁸│כ 2- 13─≤⅔╡≢№╢⁹╕√⁸ ≤∆╢ ה

─ ה ╩ 2- 16⌐ ∆⁹ 

 

 

ₒ 1- 20- 15x  26 3  

ה 2-13  ⱨ꜡כ 

STEP1

STEP2
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 2-16 ≤∆╢ ה ─ ה  

      

╩

╗
╙
─ 

⁸ ⁸∕─

 

≢│⌂™╙─  

⁸ⱷכ◌כ⌐

⌐ ה  

⁸  

⁸Ɑfi◐  

 

►Ⱶ♪◌הꜟ◔♇♬

ⱶ ♬◌♪ ⁸

♬♇◔ꜟ ⁸ꜞ♅►

ⱶ▬○fi  

 

ꜞ◘▬◒ꜟ ─ ┼ 

⁸ ⁸ 

ꜞ◘▬◒ꜟ 

Ⱳ♃fi  ┼  

╩ꜟ◒▬◘ꜞ כꜞ♥♇Ᵽכ◌ כ◌╢™≡⇔

 ┼♪fi☻♃fiꜞ♁●ה

⁸ ⁸ 

ꜞ◘▬◒ꜟ 

 

 ≢  ⁸ ⁸ 

ꜞ◘▬◒ꜟ 

◌꜠♇♩⁸ 

 

⅜
№
╢
╙
─ 

⁸●♁ꜞfi⁸◄fi☺fi○▬ꜟ ⁸●♁ꜞfi☻♃fi♪┼ ⁸ 

ꜞ◘▬◒ꜟ 

◦fi♫כ  ⁸ⱷכ◌כ⌐

⌐ ה  

 

●☻Ⱳfiⱬ ┼─  ⁸ 

ꜞ◘▬◒ꜟ 

◌☿♇♩Ⱳfiⱬה☻ⱪ꜠כ  ≢  

≤⇔≡  

™ ╡⁸ ╩ ↑╢ 

 

 ⁸ⱷ⁸כ◌כ

⌐  

⁸ ⁸ 

ꜞ◘▬◒ꜟ 

 

╖ ⁸ ™ ≡

 

≢─ ╖

 

─ ™ │ ⅎ╢↔╖≤⇔≡

 

ה ⁸

 

 
β ─ ⌐≈™≡│⁸ ⌐ ™ ⌐ ─℮ⅎ ╩ ℮⁹ 
▪☻ⱬ☻♩⁸ 
PCB ⁸ 
ⱨ꜡fi●☻ ⁸  

ₒ 1- 20- 15x  26 3 ╩╙≤⌐  
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│⁸ ─ ⁸ ─ ⁸ ⁸ ⁸ ⁸ꜟכꜙ☺◔☻ ⁸
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⇔≡ ─ ⇔╩ ℮⁹ 

 

─ ≤ ⇔ 
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⁸ ה ↔≤⌐ ╡ ╡╩ ™⁸ ⁸ ⁸ ♃כ♦─
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1 

 

 

≢ ⇔√ ┘⇔ ─ ╩ ⌐ ∆⁹ 

ᵑ ╣⁸ ⁸ ⁸ ⁸ ⌐╟╢ ─  

─ │ ─ ₒ 1- 11- 1- 1ₓ 26

3 ─ ⌐  

 

1  

 t × t/  

↔≤─ 

 

⌐╙≤≠ↄ ⁸ ⁸ ⁸ ⁸ ⁸ 

─  

≢│⁸ ⁸ ⌐≈™≡│ ⅜⌂™√╘  

⌐≈™≡│⁸ ─ ⌐ ⌐ ℮ ─ ╩ ∂

≡ ∆╢  

 

 117 t/  

  23 t/  

 4.60t/  

 0.62t/  

 78t/ ⌐ ℮ ─ 34  

98t/ ⌐ ℮ ─ 16  

⌐╟╢ │⁸ ≤─ ╩ ╡⁸ ≡

≤⇔≡  

ₒ 1- 11- 1- 1ₓ  26 3  

 

 

2  

  
⁸ 

╣⁸  

  

   

 18.0  0.1  0.1  

 18.0  65.0  20.0  

◖fi◒ꜞ52.0 ╠⅜♩כ  31.0  76.0  

ↄ∏ 6.6  4.0  4.0  

 5.4  0.0  0.0  

ₒ 1- 11- 1- 1ₓ  26 3  

 

 

 

 

 

 

 



2 

 

3 ≤  

  ╣   
⌐╟╢ 

 

 ה
 

      
 

         

 ( )  249  735  7  74  134  5  9  3  1  

(t / )  117.0  23.0  117.0  23.0  23.0  117.0  23.0  77.2  98.3 

 
(t)  

29,133.0  16,905.0  819.0  1,702.0  3,082.0  585.0  207.0  231.6  98.3 

46,038.0  5,603.0  792.0  
329.9  

52,433.0  

52,762.9  

 

─ ⌐≈™≡⁸ ⁸ ⁸◖fi◒ꜞ⁸╠⅜♩כ

ↄ∏⁸ ─ ⅜ 100 ≤⌂╠⌂™↓≤⅛╠ 100.1 ╩

⇔√ ─ │ ⌂╡⁸ 4─≤⅔╡≤⌂╢⁹ 

 

4 ⌐⅔↑╢ ─  

   ╣   
⌐╟╢  

  
   

 8,286.8  1,008.5  142.6  0.2  0.1  9,438.2  

 8,286.8  1,008.5  142.6  150.5  19.7  9,608.1  

◖fi◒ꜞ27,411.7  74.7  71.8  411.8  2,913.6  23,939.8 ╠⅜♩כ  

 3,038.5  369.8  52.3  9.3  3.9  3,473.8  

 2,486.1  302.6  42.8  0.0  0.0  2,831.5  

 46,038.0  5,603.0  792.1  231.8  98.4  52,763.3  
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ᵒ ─  

─ ╩ ⌐⁸ ╖ → ↕╛ ☻Ɑכ☻╩ ⇔⁸

╩⁸ ─ ⌐╟╡ ∆╢⁹⌂⅔⁸ │ ⅜ ╘╠╣╢√╘⁸

≤⇔≡ ≤↕╣╢ ─ ≡╩ ⌐ ∆╢ │⌂™↓≤⅛╠⁸

─ 50 ╩ ≤∆╢⁹ 

 

5 ─  

 

m2 ÷ ⅛↑ m3 ÷ 

         → ↕ m × ☻Ɑכ☻  

 

⅛↑          0.4 m3 ⁸  1.1( m3) 

╖ → ↕      5m  

☻Ɑכ☻   1  

₈ ☻Ɑכ☻ ₉│ ─ ⌐ ∆╢ ─ ⌐ 

⌂☻Ɑכ☻─ ─↓≤  

 

m2 m2 ×50  

 
 28 3 ⌐  

 

6 ─ ┘  

  
 

  ⅜╠ ↄ∏    

t  9,438.2  9,608.1  27,411.7  3,473.8  2,831.5  52,763.3  

⅛↑  /m3  0.4  1.1  1.1  1.1  0.4   

 m3  23,595.5  8,734.6  24,919.7  3,158.0  7,078.8  67,486.6  

 m2  9,438.2  3,493.8  9,967.9  1,263.2  2,831.5  26,994.6  

 m2  4,719.1  1,746.9  4,984.0  631.6  1,415.8  13,497.3  

 ha  0.5  0.2  0.5  0.1  0.1  1.3  
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ᵓ ⇔ ה ♩▬꜠  

⇔ │⁸ ⌐⅔↑╢⇔ ⌐

╩ ∂≡ ∆╢⁹↓─ ─ │ ─≤⅔╡≤∆╢⁹ 

 

7 ⇔ ה ♩▬꜠ ─  

⇔ה kL/   

⌐⅔↑╢⇔ ×  

ᵑ ♩▬꜠ ᵒ ⇔ × 

ᵓ   

  

ᵑ ♩▬꜠   

⌐╟╢ ♩▬꜠  

┼ ∆╢  

 

⌐╟╢ ♩▬꜠   

꜡ ×  

× ×   

   ⌐ ♩▬꜠╩ ∆╢ ⁸ 

◖Ⱶ♬♥▫ⱪꜝfi♩ ⁸ ⁸ 

  

          

  ⌐╟╢ ─   

        ⌐╟╡ ♩▬꜠╩ ∆╢ │⁸ ⅜  

∆╢ ─℮∟ ─ ≤   

 

ᵒ ⇔   

꜡ ×   

  

 

ᵓ  

1.7 ה  

 

ᵔ ♩▬꜠  

♩▬꜠ ♩▬꜠ ♩▬꜠  

 

♩▬꜠   

♩▬꜠─ ⇔ ─   

400     1.7 ה       

  

♩▬꜠─     400   

⇔ ─   1.7 ה   

                  ⌐ ─   

 ₒ 1-11-1-2ₓ  26 3  
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8 ⇔ ה ♩▬꜠  

     
ה ─  

   

β1  47,315 

β1   32,169 
β1 

  
 15,122 

β2  57.7 30.8 15.4 

β3   466 466 1,316 

 
⇔  

 14,974 14,974 14,702 

 / ה  1.7  1.7  1.7  

⌐╟╢ 
♩▬꜠  

 9,190  4,906  2,409  

♩▬꜠    9,656  5,372  3,725  

⌐⅔↑╢ 
⇔  

 24,630  20,346  18,427  

♩▬꜠─   400 

 ⌐ ─  

♩▬꜠   124  69  48  

⇔   L/  41,871  34,588  31,326  

β1 28 ⱱכⱶⱭכ☺  

β2 ─ ⌐≈™≡  26 5  

β3 ⌐ ╢  27 3  

 

 

ᵔ ↔╖ 

↔╖ │⁸ ⌐ ╩ ∂≡

∆╢⁹↓─ ─ │ ↔╖ ⅛╠ ↔╖ ╩ ∂⁸ ≢

⇔√ ╩ ™╢⁹ 

9 ─  

611.7g ה  
 

28 ↔╖ ╟╡ ♃כ♦  
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ꜞ☻♩ 

  ≢│⁸ 10 ┘ 1⁸ 1 10⌐ ∆ ╩ ≤⇔≡ ⇔≡™╢⁹ 

 

10 ─ ꜞ☻♩ 

   m2  

ᵑⱢ▬ꜝfi♪  
  

403- 3 
 

ה
 

6,370  

ᵒ◒ꜞכfi☿fi♃כ 
╕⌐╦  

255   
2,600  

ᵓ ☻ⱳכ♠  
ה

ה  
88   

15,110  

ᵔ ◐ꜗfiⱪ  
 

1080- 1  
 

ה
 

1,800  

ᵕ כ◐☻   
  

617- 9   15,360  

ᵖ ─ ◓ꜝ►fi♪ 398- 1   8,810  

ᵗ ↓℮┤ↄ  30  2,350  

ᵘ ◓ꜝ►fi♪ 408- 1  5,120 

ᵙ  
◓ꜝ►fi♪  

1192- 23  10,700  

ᵚ◖☻⸗☻◒ꜞכfi☿
fi♃כ ─

 
659  

 
 

4,660 

ᵛ◖☻⸗☻◒ꜞכfi☿
fi♃כ ─

 
847  

 
 

3,720 

β ─ ⅜№╢ │⁸∕─ ╩ ⁹ 
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 ─ ⌐ ₈ ♃כ♦ ₉╩  

1  
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Google Map  

1 ᵑⱢ▬ꜝfi♪   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Google Map  

2 ᵒ◒ꜞכfi☿fi♃כ╕⌐╦   

 

 

 

 

 

 

 

 

 

ᵒ◒ꜞכfi 

☿fi♃כ╕⌐╦  

ᵑ 

Ɫ▬ꜝfi♪  
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Google Map  

3 ᵓ ☻ⱳכ♠ ה ה   

 

 
Google Map  

4 ᵔ ◐ꜗfiⱪ   

 

 

 

 

 

 

 

 

ⱪכꜟ 

ᵔ 

◐ꜗfiⱪ  

ᵓ 

☻ⱳכ♠  
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Google Map  

5 ᵕ כ◐☻   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Google Map  

6 ᵖ ─ ◓ꜝ►fi♪ 

 

 

 

 

 

ᵖ 

─ ◓ꜝ►fi♪ 

ᵕ 

כ◐☻  
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Google Map  

7 ᵗ ↓℮┤ↄ   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Google Map  

8 ᵘ ◓ꜝ►fi♪ 

 

 

ᵗ  

↓℮┤ↄ   

ᵘ  

◓ꜝ►fi♪ 














































































