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1. │∂╘⌐ 

↓─ │⁸ 28 6 ⅛╠ 11 ⌐⅛↑≡ ↕╣√₈

₉─ ⌐ ∫≡⁸∕─ ה ┘ ─ ╩≤╡╕≤╘√╙─≢№╡⁸↓

╣╩╙∫≡⁸ ─ ≤∆╢╙─≢№╢⁹ 

 

 

2. ─  

 ̧ ─ │ 60 ─ ⅜№╡⁸ 19 ─℮∟ 5 ─ ≢

№╢  2-1 ⁹ 

 ̧ ─ │ ≤ ⅜ 1⅛ ≢№╢╟℮⌐⁸ ⌐◦fiⱪꜟ≢№╢  

2-1 ⁹ 

 

 2- 1 26  

    32  5   60  

    38,000    5  

  97.9 %  96.1 %   98.3 % 

  H26   20,500 m3/   5  

   

   36 km2  7  

   4  1  1  

   260 km  7    

      4  

  21    4  

  

48  

 

 

 

 

 2- 1 ─ ◦☻♥ⱶ 
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3. ─  

 ̧ ─ ⅜ ⅎ╢ ⌂ │ 5 ≢№╢  3-1 ⁹ ◦☻♥ⱶ─

╛ ⅜ ⇔≡⅔╡⁸∕─ ─√╘⌐ ⌂ ╛ ⅜

≤⌂╢╙──⁸ ⁸ⱴfiⱤ꞉כ │ ∆╢ ⇔≢№╢⁹ 

 ̧ ─(1) (5)≢ ─ ⌐ ╣╢⁹ 

 

 3- 1 ⅜ ⅎ╢  

  
V   

V  

  V  

   

 

V  

V  

   
V  

V  

   V  

 

(1)  

 ̧ │ ⅜ ⇔≡⅔╡⁸∕╣⌐ ™

╙ ⇔≡™╢  3-1 ⁹ 

 ̧↓─ │ ⌐╙ ↄ ╖≢№╡⁸

─ ☻כ◔™⅝ 1 ─ ⁸ │ 20 ⌐

30 ⁸50 │╒╓ ≤⌂╢⁹  3-2  

 

2.0

2.1

2.2

2.3

2.4

2.5

3.5

3.7

3.9

4.1

4.3

4.5

17 19 21 23 25

/

  

 3- 1 ─   3- 2 ─ ⇔ 
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(2)  

 ̧ 3 ⱬכ☻ ─ ⅜ ⅛╠ 40

≢№╡⁸ 5 ⅜ 20 40 ⌐ ╩ ⅎ╢  3-3 ⁹⌂⅔⁸ ─

Ɑכ☻ 0.9  3-4 ─ 0.9%╩ ≢│

─ ⌐ 110 ╩ ∆╢─≢⁸∕─ ⌐╙ │ ⇔≡™ↄ↓≤⌐⌂╢⁹ 

 ̧ ─ │ VP ⱦ♬ꜟ ⅜ ╩ ╘≡™╢  3-5 ⁹ │

⌐ ™ ─ ⅝╛∆↕ │ ∆╢⅜⁸ ─ ™ VP │⁸

∕─ ⅜ ─ ⅎ┌ DCIP ♄◒♃▬ꜟ ╟╡╙ ⇔™  3-5

⁹⇔√⅜∫≡⁸↓─╕╕ ╩ ⇔⌂™ │⁸ ─ ─

⅜ ⅎ╢∞↑≢⌂ↄ⁸ ╛ ╩ ⅝ ↓⇔╛∆™ ─ ⅝⌂

≢╙ ⅜ ∆╢ ⅜№╢  3-6  

 

 

0.0

0.5

1.0

1.5

16 18 20 22 24

0.91%

0.89%

 

 3- 3 ─   3- 4 ─ ≤─  

 

 3- 5 ─ ⅔╟┘ ≤ ─  

 

 

 3- 6 ⌐⅔↑╢ ─ ⁸ ⇔⌂™ ─ 20 ≤ 50  

e- Pipe

H23.3  

 

CIP  

DCIP  

VP  
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(3)  

 ̧ ─ ◦☻♥ⱶ│ ≢№╢ ≡─ ⅜ ≢

⅛╠ ↕╣╢ √╘⁸ ╠⅛─ ╛ ⌐╟╡⁸ ◦☻♥ⱶ─ ≢

≢⅝⌂ↄ⌂╢≤ ⅜ ⌐ ┘╛∆ↄ*⁸⅛≈ ⇔╛∆™  3-7─ 1⁸

3⁸ 4 ⁹ 

 ̧╕√⁸ ™ ─ ⅜ ╪≢™⌂™√╘⁸ ╛ ⌐╟╢ ⅜ ⇔╛∆

™♃▬ⱪ─ ⅜╒≤╪≥≢№╢  3-7─ 5 ⁹⌂⅔⁸ ╛ ─

∂╛∆↕│⁸ ∞↑≢⌂ↄ ╛ ⌐╙ ⌂ À⅜№╢⁹ 

 ̧ ⁸ ⌐ ∆╟℮⌐⁸ ─ ╩ ℮ ╙ ≤│ ⅎ⌂™ ≢№╢⁹ 

ה  ─ ⅜ ╘≡ ⌂™⁹ 

  ─ 0.32 26  3-7─ 2  

ה  ╙ ≢│⌂™⁹ 

  ⅎ┌ ⅜ 4⅛ Ā≤ ⌂™  3-7─ 6  

 

 3- 7 ⌐ ∆╢ ◦☻♥ⱶ─  

                                                
* ≢ ⅜ ∂√ ╩  3-8 ⌐ ∆⁹ 

À ⅜ ™╒≥ │ ∂╛∆™⅜⁸ ─ ⅜ ─ ⌐№╢√╘⁸

─ ╕≢ ∆╢√╘⌐│⁸ ∏≤ ⌐ ™ ─ ⅜ ↄ⌂╢  3-8 ⁹ 

╕√⁸ │ ⅜ ™ ─ ⅜ ≢№╢⅜⁸ ─╒╓ ⅜ ⇔╛∆™

≢№╢√╘⁸ ─ │⁸ ╩ ⌐ ─ ─ ↑╛ ∕─╙──

≤™∫√ ⅜ ∂╛∆™  3-9  

Ā ⁸ ⁸ 2⅛  
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 3- 8 ≤ ≢─ ─  

 

 

 

 

 3- 9 ≤ ─ ⅔╟┘ ⌐ ↕╣╢  

 

 

 

 

 

 

 

H25.3  



 

6 

(4)  

 ̧ ≢│ 19 ⌐ ╩ →⇔√↓≤╙№∫≡⁸ │

100% ╩ ⇔≡™╢╟℮⌐⁸ │ ≢№╢  3-10 ⁹ 

 ̧⇔⅛⇔⁸ │ ─ ⅜ ⇔ↄ⁸ 28 ≢│ 1.4

─ 0.24 ≤⌂╢ ╖≢№╢  3-11 ⁹↓─ │⁸ │

─ ─ ↄ╩ ≢ ∫√√╘≢№╢  3-12 ⅜⁸ ─

─ ≤⇔≡ ─ 1 3.5 7 ─ │ ∆╢

↓≤⅜ ╕⇔™⁹ 

 ̧ ⅛╠ ╕≢─ ─ │  3-13 ─≤⅔╡≢№╡⁸ ─ ─

Ⱨ⁸│◒כ ⌐ ─ 2 ≢№╢⁹ 

ה  47 48 3  3-13─( )⁸ ⌐ ╩  

ה  6 12  3-13─( )⁸20 30 ⌐  

 ̧ │↓╣╠─ ⅜ ─ ⅜ ⌐⌂╢⅜⁸ ⌐ ─Ɑכ☻

1.1% ≢ ╩ ↑╢ ⁸ │ ╦╠⌂™√╘ ─

│ ─ ⌐╟╢╙─ ⌐≤≥╕╢⅜⁸ ─ ─☻Ⱨכ♪⌐

Ɑכ☻⅜ ™ ⅛∏⁸20 48 ≢╙ ─ 6 ⅜ ה ≤

⌂╢  3-14 ☻כ◔─ 1  

 ̧ ⁸ ─ ╩ ∆╢√╘⌐⁸ 40 ≢ ╩ ↑≡™

ↄ↓≤╩ ⇔√ ⁸ ⅜ ⇔ↄ ∆╢√╘ 20 48 ─

│ 240 / ─ 2.2 ≤⌂╢ ╖≢№╡⁸ ─ ≢│

⅜ 100% ≢ ∆╢↓≤⌐⌂╢  3-14 ☻כ◔─ 2 ⁹≈╕╡⁸

─ ─ ⌐ ╠⌂↑╣┌ ─ ⅜ ⌐⌂╢⁹⌂⅔⁸20

╙ │ ↄ─≢⁸ ╩ ∂⌂↑╣┌ │╟╡ ≤⌂╢⁹ 

 

 

 

 

 

 

 3- 10 ─  

 

 3- 11 ─   3- 12 H19 26 1 №√╡  
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 3- 13 ─  

 

 

 3- 14 ≤ ─ ─ ⇔ Ɑכ☻⌐╟╢ ™  

 

(5)  

 ̧ ≢│ ╩ ≤⇔≡⁸ 10 ─ ⌐ ╩ 3 ⇔

≡⁸ │ 4.5 ╩ ⇔≡⅝√  3-15 ⁹↓─╟℮⌐⁸ ╩⅛⌂

╡☻ꜞⱶ⌐⇔√√╘⁸ ⁸ ─ ╩ ╛⇔≡™ↄ ⁸ ─

≢│ ≤⌂╢ ⅜ ™⁹ ╩ ∆╢⌐⇔≡╙ ה ─ ⅜

≢№╡⁸ ≤ ⌂ ╩≢⅝╢ ⌐ ה ╙  

 ̧╕√⁸ ≤ ═≡ 20 30 ─ ה │ ⅎ≡™╢╙──⁸

─ 1/3│ 10 ⌐ ╩ ⅎ╢  3-16 ⁹ ─ ה ─√╘⌐│⁸

ⱬ♥ꜝfi ─ ⌐ ה ╩↕╠⌐ ⇔≡™ↄ↓≤╙ ≢№╢⁹ 

 ̧ ╛ ─ ≤ ⌐⁸ ─ ─ ⌐ ╡ ╪≢™ↄ↓≤

⅜ ╘╠╣╢⁹ 
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 3- 15 ⌐⅔↑╢ ≤ ה ─  

 

 

 3- 16 ─ ─ 20 ≤ 25 ─  
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4. ⱦ☺ꜛfi─ ⌐ ⇔≡ 

4.1 №╢═⅝  

 ̧ ⌐╟╢ ₈a ⱦ☺ꜛfi₉ ─ ⅝ₑ╩ ╕ⅎ⁸ ⅜ ⇔╖╛

∆™ №╢═⅝ ╩ ∆╙─≤⇔≡⁸  4-1 ╩ ∆╢⁹ 

 ̧↓─ │⁸ ─₈ ⱦ☺ꜛfi₉⌐⅔™≡╙

≤⇔≡ ≠↑╢↓≤⅜≢⅝╢⁹ 

 

 4- 1 ─ №╢═⅝  

 

 

 4- 2 ₈ ⱦ☺ꜛfi₉─ ≤₈ ⱦ☺ꜛfi₉≤─  
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ה 4.2 ⌐ ╢ ─  

⌐ ⇔≡╙ ⌂ ◦☻♥ⱶ╩ ⇔⁸ ⌐╦√╡ ⌐ ╩ ⇔≡™

ↄ√╘⌐⁸ ≢│⁸ ⌐ ⇔≡ ⌂ ◦☻♥ⱶ╩ ∆╢≤≤╙⌐⁸ ⇔≡

⌐ ╡ ╗ ⅜№╢⁹ 

↓↓≢│⁸ ─ ◦☻♥ⱶ─ ╩ ╕ⅎ√ ה ─ ≤ ╩

∆╢⁹ 

(1)  

 ̧ ≢ ∆╢ ╛ ⌐ ∆╢ ⌂ ╩ ∆╢≤  4-1

─≤⅔╡≢№╡⁸ ─╟℮⌐ ↕╣╢⁹ 

₆ ₇ 

ủ ─  

╛ ⅜ ∂≡╙ ⌐ ⅜ ∂⌂™╟℮⌐∆╢  

ủ ─  

⌐ ⅜ ∂≡╙⁸Ᵽ♇◒▪♇ⱪ ⌐╟╡≢⅝╢ ╡ ╩

⇔⁸ ⅜ ∂⌂™╟℮⌐∆╢  

₆ ₇ 

ủ ─  

╛ ⌐╟╡ ∂√ ─ ⌐ ⇔≡⁸ ╩ ⌐ ℮√╘

─  

ủ ─  

⌐ ⇔≡⁸ ⇔√ ╩ ℮√╘─  

 ̧  4-1⌐ ⇔√ ╩ ⌐⁸ ⌐⅔↑╢ ה ⌐ ╢ ⱷ

╩כꜙ♬ ⇔ ∆╢≤  4-2─≤⅔╡≤⌂╢⁹ 

 

 4- 1 ┼─ ╗  

 



 

11 

 4- 2 ⌐⅔↑╢ ⱷ♬ꜙכ  

 
  3- 7

 

(2)  

─ ⌐ ⅜ ⇔≡™╢ ≤⁸  4-2⌐ ה ⇔√ ⱷ♬

─כꜙ ╩ ╕ⅎ⁸ ─ ה ⌐ ╢ ╩  4-3─╟℮⌐ ∆╢⁹ 

 

 4- 3 ⌐⅔↑╢ ה ⌐ ╢  

 
 < >  4- 2  
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↓╣╠ ─ ≤ ╩ ∆╢⌐№√╡⁸ ↕╣╢ │ ─≤⅔╡≢№╢⁹ 

V ™ ⌐ ♩ꜝⱨ ─ ⅜ ↕╣⁸ ⌐ ⇔√ ⌐│ ╩

⌐ ⌂ ⅜ ⇔⁸ ╒╓ ─ ⅜ ↕╣╢⅜⁸∕╣ ⌐⁸

⌐⅔™≡╙ ⌂ ≤ ⅜ ↕╣╢ ≢№╢√╘⁸∕─ ╩

10 20 ╕≢ ─ ≤∆╢⁹ 

V ─ ≤⇔≡⁸ ⌐╟╢Γ ─ Δ≤Ᵽ♇◒▪♇ⱪ

─ ─ ⁸ ─ ⌐╟╢Γ ─ Δ╩ ∆╢⁹ 

V ⌐≈™≡│⁸ ─ ⌐│ ⌂ↄ≤╙ ╩ ∆╢√╘⁸

─ ™ ╩ ⌐ ∆╢⁹ ⌐│ ─₈ ⱦ☺ꜛfi₉⌐

↕╣╢ ╡ ╖─ ⌐ ⇔≡⁸ ⌐ ╘╠╣╢

╛ ─℮∟ ╙ ⌂ ┼─ ≤ ה ─

╩ ↕∑╢⁹ 

V ─ ⌐≈™≡│⁸ ∑≡ ╩ ⇔≡ ╙ ╢↓≤⅜ ╕

⇔™⁹⇔⅛⇔⁸ ꜞ☻◒⅜ ⌂™ ≢№∫≡ ⌐ ≢⅝╢ ╩ ≢

⅝╢ ⇔⅜ ╠╣≡™⌂™↓≤≤⁸ ≢ ⌐ ≢⅝≡™╢ ╩

╕ⅎ⁸╕∏│ ─ ─ ╩ ∆╢⁹√∞⇔⁸ ⌐

╩ ∆╢↓≤╩ ⇔≡ ╩ ⇔⁸∕─ ╙ ╕ⅎ≡

╩ ∆╢⁹ 

V ─ ─ ≤⇔≡│⁸ ─ ─ ╩ ≤⇔≡⁸⅔⅔╗⌡

50 ╕≢⌐⁸ ≡ ┼─ ≤ ─ ╩ ↕

∑╢⁹╕√⁸ ≤⇔≡│⁸ ─ ╩ ∆╢√╘⁸ ╢

─ ╩ ╢↓≤≤∆╢⁹ 

V ─ ─ ⌐│№╢ ─ ╩ ≤∆╢√╘⁸ ⅛╠ ⇔≡

─ ⁸ ─ ⌐╟╢ ─ ⌐╙ ╡

╗↓≤≤∆╢⁹ 

 

↓↓≢⁸ ─ ⌐№√∫≡│⁸ ╩ ⇔⁸ ─ ╛

⌐ ⇔⌂⅜╠ ╡ ╗↓≤⅜ ≢№╢↓≤╩ ⇔≡⅔ↄ⁹ 

 

⌂⅔⁸ ─ ╩ ╢ ⌂ ≤⇔≡ ⅜ ∆╢⁸

─ ≤─ ⅜ ∆╣┌⁸ ─ ◦☻♥ⱶ─ ╙ ≢⅝╢

│ ™⅜⁸ ⌐⅔™≡ ≢│ ─ ⅜ ╕∫≡⅔╠∏⁸ ╕≢⌐

│ ─ ╩ ∆╢↓≤⅜ ≢№╢√╘⁸╕∏│ ≢ ╡ ╪≢™ↄ↓

≤╩ ≤⇔≡™╢⁹ 

√∞⇔⁸ ⌐⅔™≡╙ ⌂ ╡ ╖ ─ ⁸ ─

⌐≈™≡│⁸↓╣╕≢ ⌐ ≤─ ╩ ╘≡╙╠™√™⁹ 
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5. ─ ה  

 ̧ ≢ ⇔√ ה ⌐ ╢  4-3 ─℮∟⁸ ╩ ∆╢╙

─≤⇔≡₈ ה ₉╩ ⇔√⁹ │  5-1 ─≤

⅔╡≢№╡⁸ │ꜟכꜙ☺◔☻  5-2─≤⅔╡≢№╢⁹⌂⅔⁸  4-3⌐ ⇔√

≤ ─ │  5-1─≤⅔╡≢№╢⁹ 

 ̧↓╣╠─ │⁸ ≢│№ↄ╕≢ ⌐╟╢╙─≢№╡⁸ ⌐ √∫≡│

ה ה ─ ≢ ╩ ⌡⁸ ⌂ ╡ ─ ⌐ ╘╢↓≤≤∆╢⁹ 

 ̧ ─(1) (5)≢ ─ ⅎ ╛ ╩ ∆╢⁹ 

 

 

 5- ה 1 ─  

 

 5- ה 1 ⌐ ╢ ≤ ─  
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 5- ה 2 ─  ꜟכꜙ☺◔☻

[

[
β

β

 
 

 

(1)   

 ̧ ─ 4 ╩  5-3⌐ ∆⁹⌂⅔⁸4 ─℮∟ AהB │

─ ─ ∞↑≢⌂ↄ⁸ ╙ ∆╢ ≢№╢⁹

─ ה ₈4.2│≡™≈⌐ ⌐ ╢ ─ ₉─₈(2) ─

≤ ₉≢ ═√╟℮⌐ ≢│ ╢↓≤⌐⇔√⅜⁸ ⌐ ∆╢

╙ ⌐ CהD ╩ ⇔√√╘⁸ ∑≡ ∆↓≤≤⇔√⁹ 

 ̧ ─ ╩ ⌐ ⅎ╢ │⁸A ⅜ ≢№

╢⁹⇔⅛⇔⁸ ─ │ ♩ꜝⱨ ≢ ⌐╟╡ ∆╢↓≤⅜

↕╣≡™╢  5-2 ⁹ │ 1m ≤ ™─≢ │

╩ ∂╢↓≤⅜ ≢№╢⅜⁸ ⌐⅔™≡ ⅜№∫√╟℮⌐

⅜ ⇔≡ ⌐╦√╡ ≢⅝⌂ↄ⌂╢ꜞ☻◒⅜№╢⁹╕√⁸

⌐ ─ ⌐ ∆╢√╘⁸ ─ ⅜ ⇔ↄ⁸ │╒

≤╪≥ ≢⅝⌂™⁹↓─ │⁸ ∞↑╩ ∆╢ C ⌐⅔™≡╙ ⌂ ≤

⌂╢⁹ 

 ̧ ⁸D │ C ╟╡╙ ⁸

⅜ ↄ⁸ ╙ ≢№╢⁹╕√ ꜞ☻◒ ╛ ⌐ ℮

⁸ ⅜ ↕™ ╙ ≢№╢⁹⇔√⅜∫≡⁸ ≢│ D ╩ ⇔⁸

⌐ B ╩ ∆╢↓≤╩ ⇔≡⁸ ⇔≡ ≢─

⌐ ╡ ╗↓≤≤∆╢⁹ 

 ̧ ≤⇔≡│⁸ ─ ─╒⅛⁸ ╛ ╙ ≤⌂╢↓≤

╩ ╕ⅎ⁸Step2 H34 38 ≢─ ≤∆╢⁹ 
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 5- 3 ─ ─  

 

 

 

 5- 2 ⌐⅔↑╢  

 

ӳ  Β ᷂ 
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(2)   

 ̧ ⅛╠ ╛ ┼─ ⁸∟℮─♩כꜟ ⅜♩כꜟ ↄ

⇔⌂™ │ ─ 2 ≢№╢  5-4─ ≢ ⌐≡ ⇔√ ⁹ 

  (A)  

  (B) Ᵽ▬Ɽ☻  

↓─℮∟ (B)│ ─ ⌐ ∫≡Ᵽ♇◒▪♇ⱪ ⅜ ≢⅝╢√╘⁸

(A)╩ ⌐ ╩ ∆╢⁹ 

 ̧ (A)─Ᵽ▬Ɽ☻ꜟכ♩≤⇔≡ ⅛╠ ⌐ ╢ 2.7km ╩

∆╢≤ 6 ─ ⅜ ╕╣╢⅜⁸↓─ ─ ⌐╟╡⁸ (A)≢

⅜ ⇔√ ⌐ ↕╣╢ 3 5 ⌐╦√╢ 10

15 ╩ ≢⅝╢⁹↓─╟℮⌐⁸ ⌐ ⅜ ™ ⌂ ≢№╢√╘⁸

≤⇔≡│ 5 Step1 H29 33 ≢─ ≤∆╢⁹ 

 

 5- 4 ᵒ ─ ─  

 

 

 

 

 

 

 

 

 

 

(A) 

(B) 
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(3)   

ה ₈4.2̧  ⌐ ╢ ─ ₉─₈(2) ─ ≤ ₉≢ ⇔√

╟℮⌐⁸ ⌐ ╘╠╣╢ ╛ ─℮∟

╙ ⌂ ┼─ ≤ ה ─ ╩ ↕∑╢⁹ ╙ ⌂ ≤⇔

≡ ≤ ╩ ⇔⁸∕╣╠ ┼─ ╩ ∆╢≤

 5-3─≤⅔╡≤⌂╢⁹ │ ─ 7.7 ⌐ ∆╢ 20km ≢№╢

⁸ ⁸ ᵑ⌐ ℮ ⁸ ᵒ─ ╩ ╗ ⁹ 

 ̧ ─ │ Ɑכ☻⅜ ⌂╢ ⁸≡™≈⌐☻כ◔3

╛ ─╒⅛ ┼─ ╩ ⇔√  5-5 ⁹ ┼─ ╩≢⅝

╢∞↑ ⅎ╢↓≤╩ ∆╢≤ Ɑכ☻⅜ ≤╒☻כ◔™ ≤⌂╢⅜⁸ ⌐

20 ⌐ ☻כ◔╢∆≥ C ≢│⁸₈ ⱦ☺ꜛfi₉─ ╟╡ 10 ╙ ↄ

⌂╢⁹╕√⁸∕─Ɑכ☻≢ ╩ ↑≡™ↄ≤ ─ ⌐│ 170 ╩ ∆

╢↓≤⌐⌂╢⁹ ☻כ◔⁸ A 10 │ ┼─ │ ⅝™╙──⁸

≢ ╢≤ 10 ⌐⅔™≡ ╟╡ 45 ▪♇ⱪ─ 151 /m3≢№╡⁸

⌂꜠ⱬꜟ≢│⌂™≤ ☻כ◔⁹╢∆ A ☻כ◔≥ C─ ☻כ◔╢№≢ B ╩

∆╢ ⅎ ╙№╢⅜⁸ ≢│⁸ ꜞ☻◒─ ╛ ╩ ⌐ ╢↓

≤╩ ☻כ◔⁸≡⇔ A ─ Ɑכ☻╩ ∆╢⁹ 

 

 

 5- 3 ─  
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 5- 5 ─ Ɑכ☻─  

 

 

(4)   

 ̧ ⌐ ─ ╩ ≤⇔≡⁸ 5 ─ ⌐ 150 ─

╩ ∆╢  5-6  

 ̧⌂⅔⁸ ⌂ ╛ │⁸ ≤─ ╙ ⇔≡ ∆╢⁹ 

 

 5- 6 ᵔ ─ ─  
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(5)   

 ̧∕─ ─ ≤⇔≡⁸ ⅜ ╪∞ ה ─ ╩ ∆╢  5-7

⁹ 

 

 5- 7 ᵕ ∕─ ─ ─  

 

 

(6)  

 ̧₈ ה ₉─ ⌐╟╡⁸ ◦☻♥ⱶ─

 3-7 ⌐≈™≡│⁸  5-9─╟℮⌐ ↕╣╢⁹ 

 ̧ ⁸ ≤⇔≡│  5-8⌐ ∆ ⅜ ╠╣╢⁹ 

 

 5- ה 8 ⌐╟╢  

 



 

2
0 

 5- ה 9 ⌐╟╢ ─  

─ ◦☻♥ⱶ─  

 3-7  

ₐ ה H29 H38⁸ 55.1 ₑ ⌐╟╢  

 5-1   

ₒ  x ה ⅜ ≢

№╢√╘⁸ ⅜ ⁸ ╛ ─

⅜ ∆╢≤⁸ ⅜ ⌐

┘⁸╕√ ⇔╛∆™⁹ 

≢│⁸ ─

│ ╢↓≤≤⇔

√  

· │ ╢⅜⁸ ⇔√ⱳfiⱪ ╩ ⌐ ∆╢↓≤⌐╟╡⁸

⌐╟╢ ꜞ☻◒─ ╩ ╢⁹ 

ₒ  x ⅜ ⌂™√

╘⁸ ⅜ ⁸ ╛ ─ ⅜

∆╢≤ ≢ ⌐ ╡╛∆™⁹ 

· ─  

₆ ᵑ₇ 

· ≤─ ⅜ 1.5 ⌐⌂╢⁹ 6,000 / ќ9,000 /  

· ⅜ ⁸ ⅜ ⇔√ ─ ╙ 1.5 ⌐⌂╢⁹ 8 ќ12  

ₒ  x ⅜ ─╖≢№

╢√╘⁸ ◦☻♥ⱶ─ ≢

⅜№∫√ ⌐ ⅜ ⌐

┬⁹╕√⁸ ─ ╩ ⇔⌐

ↄ™─≢⁸ ─ ™ ≢│ ⅜

ↄ⁸ ╩ ⅝╛∆™⁹ 

· ─  

─  

₆ ᵑ₇ 

· ⅜ ⁸ ⅛╠ ≢⅝⌂ↄ⌂∫√ ⁸ ≢│ ⅜ ≤⌂╢⅜⁸

│ ─ 7 ─ ╩ ⌐ ≢⅝╢╟℮⌐⌂╢⁹↓─╟℮⌐

Ᵽ♇◒▪♇ⱪ ⅜ ╠╣╢⁹ 

· ≢ ∆⅞╢ ≤⌂∫≡™╢ ╩ ≢⅝╢↓≤⌐╟╡⁸ ⅜

4 ∆╢⁹ 3,500 / ќ 2,100 /  

↓─ │⁸ ─ 1 ⌐ ∆╢⁹ 

ₒ ₓ ─ ⅜

™⌂⅜♩כꜟ ─√╘⁸∕

─ ≢ ⅜ ∂╢≤

⅜ ⌐ ┬⁹ 

· ─  

♩כꜟ  

₆ ᵒ₇ 

· ╙ ⌂ ⌐№╢ ─ ≢ ⅜ ∂√ ⁸

≢│ ≢ 3 5 ─ ≤⌂╢ ≢№╢⅜⁸ │↓─ ≢

⅜ ⅝≡╙ ⅜╒≤╪≥ ∂⌂ↄ⌂╢⁹ 

ₒ  x ─ ⅜ ╣≡™

╢√╘⁸ ⅜ ∆╢≤╒╓ ≡

─ ⌐ ⅜ ⇔≡ ⅜

≤⌂╡⁸ ⌐╙ ╩ ∆╢↓

≤⅜ ↕╣╢⁹ 

· ╙ ⌂

╩ ⌡

╢ ⁸

┼─ ╩

⇔≡  

₆ ᵓ₇ 

· ⌐ ⌂ ╩ ℮ ─ ꜞ☻◒⅜ ⅝ↄ ∆╢⁹ 

┼─ ─ ⅜⁸ ─ 20%⅛╠ │ 100%⌐  

· ⅜⁸ │ ╩ ≤⇔√ ⌐╒╓ ↕╣╢

⅜⁸ │ ╩ ⌐ ↕╣√ ─ ╩

≢⅝╢╟℮⌐⌂╢⁹ 

· ⌐╟╡⁸ ∞↑≢⌂ↄ ╙ ⅝ↄ ∆╢√╘⁸ ╛ ─ꜞ

☻◒╙ ∆╢⁹ 
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6. ≤  

₈5. ─ ₉≢ ⇔√₈ ה ₉─ ⌐ ↑√

╩ ⇔⁸ ─ ⌐≈™≡╙ ⇔√⁹ 

 

6.1 ◦Ⱶꜙ꜠כ◦ꜛfi 

(1)  

 ̧ ┼─ ─ │⁸  6-1⌐ ∆ ⸗♦ꜟ⌐╟╡ ∫√⁹↓─ ⸗

♦ꜟ│⁸ ⅛╠ ∆╢ ─ ╩⁸ ─

⌐ ≡╪⇔⁸ ─ ─ ╩ ⇔≡™ↄ╙─≢№╢⁹ 

 ̧╕√₈ ה ₉─ │ 10 ≢№╢⅜⁸╟╡

⌂ ╩ ∆╢√╘⁸∕─ ─ 10 ╩ ╗ 20 ⌐≈™≡ ⇔√⁹ 

 

 

 6- 1 ◦Ⱶꜙ꜠כ◦ꜛfi─ ⸗♦ꜟ 

ⱦ☺ꜛfi ⁸ ⁸p.8 
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(2)  

 ̧ 10 H29 38 ─ │₈

ה ₉⌐ ℮

╙─≤⇔√ 55.1 ⁹∕─

─ 10 H39 48 ⌐≈™≡│⁸

≤ ─ Ɑכ☻

≤⇔≡ 4 ╩ ∆╢↓≤

╩ ⇔√  6-2 ⁹ 

 ̧ ה ─ ≤⇔≡ ⁸

⁸ ╩ ⇔

√  6-1  

 

 

 6- 2  

 6- 1  ─ ⅎ  

 

 

(3)  

 ̧ ─≤⅔╡≤⇔√⁹ 

 



 

23 

(4)  

 ̧ │  6-3⅔╟┘  6-2⌐ ∆≤⅔╡≢№╢⁹ 

≤⇔≡ 50 ─ ╩ p31⌐ ∆  

☻כ◔̧  A ☻כ◔≥ B─™∏╣⌐⅔™≡╙ ⌐ ⅜ ∆╢↓≤≤⌂╡⁸₈

ה ₉─ ⌐│ ─ →⅜ ↑╠╣⌂™⁹ 

 ̧ ⌐⅔™≡ ⅜ ╘≡ ⇔™√╘⁸ ╩ ⅎ╢◔כ☻ B ≢│ ─

╩ ℮√╘⌐ ≢ ⌂ →⅜ ≤⌂╢⁹⇔⅛⇔⁸∕─ │ ⌂

ↄ⁸└™≡│ ╙ ⌂ↄ⌂╢√╘⁸ ☻כ◔│⌐ A ╟╡ ⅜

≤⌂╢⁹ 

 

 

 

 6- 3 ₈ ה ₉─ ⌐ ℮  




















