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1  ─  

1 ─ ≤  

⅜ │ ─ ≢№╡⁸ ╛ ⁸ ה ⁸

⁸ 28 ╩│∂╘≤∆╢ ↄ─ ⌐ ╦╣≡™╢⁹ ⅎ≡⁸

⌂≥─ ⅜ ─╟℮⌐ ⇔⁸ ה ⁸ 30 7 ⁸

─ ⅜ ⌐ ╢ ╙ ⇔≡™╢⁹ ⌐⅔™≡╙⁸ ≢│

⅜ ⇔⁸ ⌐⅔™≡╙ ─ ≢ ⌂ ╩

╙√╠⇔√⁹∕⇔≡⁸ ─ ⌐ √∫≡│⁸ ⌐⇔≡ ╩ ∆╢

─⅛⅜ ⌂ ≤↕╣≡⅝√⁹  

↓─╟℮⌂ ↄ─ ╩ ≤⇔≡⁸ ─ ⌐≈™≡⁸ ⌂ ╡─

╩ ⌐ ∂≡⅔ↄ↓≤⅜ ╘╠╣≡™╢⁹ ⌐⁸ 23 11 ⌐ ⇔√

│⁸ ⌐ ╢ ⌂ ≤≤╙⌐ ─ ─ ╩╙√╠⇔⁸

┼─ ─ ⅜ ╘≡ ↕╣√⁹ 

⌐⅔™≡│⁸ ה ⌐╟∫≡ ⅝ ↓↕╣╢₈ ─ ₉─

─ ⅜ ↕╣≡™╢╒⅛⁸ ╛ ⌐╟╢ ─ ⅜ ↕╣≡™╢⁹ 

 

│⁸₈ ₉ 30 ⁸ ┘⌐₈

₉ 28 ⁸ ⁸₈ ₉≤™℮⁹ ⌐ ⇔≈≈⁸

╩ ⇔⁸∕↓≢ ↕╣╢ ⌐ ∆╢ ─ ╩ ≤⇔

≡⁸ ה ה ─ ⌐ ≠ↄ ─ ⅛≈ ה ⌂ ╩ ∆

╢↓≤╩ ≤⇔≡ ⌐ ↕╣√ ⌐≈™≡⁸

12 ─ ─ ╩ ╕ⅎ≡ ∆╢╙─≢№╢⁹ 

 

⌐ ≠⅝ ⌐ ∆╢ ╛ ⅛≈ ה ⌂ ╩ ∆

╢↓≤≢⁸ ─ ≤ ─ ╩ ╡⁸ ╖ ↑╠╣╢╕∟≠ↄ╡ SDGs─

╩ ∆⁹ 
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2 ─ ≠↑ 

─ ≠↑╩  1. 2- 1⌐ ∆⁹ │⁸ ┘⌐

⌐ ⇔≈≈ ⇔√╙─≢№╡⁸₈ ₉ 12 ⁸

⌐ ↕╣√ ─ ╩ ⅛≈ ה ⌐ ℮√╘─

╩ ⇔√╙─≢№╢⁹ 

 
 

 

 1. 2- 1 ─ ≠↑  

 

 36 ⁸ 223  

 53 ⁸ 73  

 

 
30 ⁸  

 

 

 

 

 

 

28 ⁸  

 

 

12 ⁸  

 

 

 ⁸  

 
─ ┘

⌐ ∆╢  

( 45 ⁸ 137 )  
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3 ─  

⌐₈ ₉≤│⁸ ┘↓╣⌐ ℮ ⁸ ╛ ─

⌐╟╡ ∆╢ ╩ ∆⁹ ⌐⅔™≡│⁸ ─ ≤ ∑

⌐⅔↑╢ ↔╖ ┘⇔ ⌐≈™≡╙ ⌐∆╢↓≤≤⇔≡⅔╡⁸ ⌐⅔™≡╙↓╣╠

╩ ∑≡ ≤⇔≡ ╡ ℮↓≤≤∆╢⁹ 

─ ≤ ╩  1. 3. 1⌐ ∆ │ 2 ⁹ ⌐│⁸

⅝ↄ ↑≡⁸ ≤ ⌐ ∆╢₈ ↔╖₉─╒⅛⁸ ⌐ ™ ∆╢₈

₉⁸ ╛ ⌐ ℮ ⌐⅔™≡ ∆╢₈ ₉⅜№╢⁹⌂⅔⁸

─ ⌐ ℮ ⁸ ה ⌐╟╢╙─│ ┘ ⌐ ∂≡ ╡ ℮

↓≤≤∆╢⁹  
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 1. 3. 1 ─ 1/ 2  

   

↔╖  ¶ ─ ה ⌐ ∫≡

∆╢ ↄ∏⁸◖fi◒ꜞכ♩⅜╠  

 

¶ ╒≥≢│⌂™⅜⁸ ─

ה ⅜ ⌂ │⁸ ≤

─ ⅜ ∂╢  

¶ √∞⇔⁸ ה ╩ ∆╢ ⅜№

╢  

 ¶ │ ⅜№╢√╘⁸

⁸ ⌂ ╡ ─ ⅜

≢№╢⁹   

¶ ⅜ ↑ →≡™╢↓≤⅛╠

⁸ ⁸ꜞ◘▬◒ꜟ ⌂╙

─⌂≥ ⅜ ⇔ↄ⁸ꜞ◘▬◒ꜟ⅜

⌂≥ꜞ◘▬◒ꜟ≢⅝╢ ⅜

∆╢ ≢№╢⁹  

¶ ⌐ ℮ ─ ≢ ⅜ ⇔

⅜ ⇔ↄ⌂╢⁹  

Ί  

↑↔╖  ¶ ⅛╠ ∆╢ ↔╖⁸

 

¶ ⌐╟╡ ⌐ ⌐  

¶ ●☻Ⱳfiⱬ ⁸ ─ ⌐≈⌂⅜╢

⅜ ⇔≡™╢⁸№╢™│

─ ⌐╟╡ ה ∆╢ ⅜

№╢√╘⁸ ה ⌐│ ⅜  

¶ ⌐╟╢ ♃▬ꜘ╛

ⱪ꜡Ɽfi ⅜ ∆╢↓≤⅜№╡⁸

╩ ∆╢↓≤⅜  

¶ │ꜞ◘▬◒ꜟ ⌂╙─│

ꜞ◘▬◒ꜟ ⌐╟╡  

¶ ⅛╠ ∆╢ ↔╖⁸

 

¶ ⌐╟╡ ⌐ ⌐  

¶ ╩ ↄ ╗√╘⁸ ⇔╛∆ↄ⁸

ה ╩ ∆╢⁹  

¶ ╩ ╪≢ ⅜№╢ ╛

─ ↔╖⅜ ⌐ ∆╢√╘⁸

─ ┘ ≢│ ה

⅜  

¶ ⅜ ⌐ ∆╢ ⅜№╢√

╘⁸ ⌐ √∫≡ ⅜  

¶ ●☻Ⱳfiⱬ ⁸ ─ ⌐≈⌂⅜╢

⅜ ⇔≡™╢⁸№╢™│

─ ⌐╟╡ Ι ∆╢ ⅜

№╢√╘⁸ ה ⌐│ ⅜  

¶ ⌐╟╢ ♃▬ꜘ╛

ⱪ꜡Ɽfi ⅜ ∆╢↓≤⅜№╡⁸

╩ ∆╢↓≤⅜  

¶ │ꜞ◘▬◒ꜟ ⌂╙─

│ꜞ◘▬◒ꜟ ⌐╟╡  

 

 

¶ ⌐ ℮ ⌐╟╡ ∆╢

⌐╟╡ ─ ╛Ⱬ♪

꜡⅜ ⌐ ∟ →╠╣ ⇔√╙─

╛⁸ ⌐ ⇔≡™√ ⅜

⌐ ⅝ ╕╣√╙─  

Ί  
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 1. 3. 1 ─ 2/2  

   

 

↔╖  

¶ ╛ ⅛╠ ↕╣╢ ↔

╖ ↔╖ ⁸ⱪꜝ☻♅♇◒

⁸ ⁸ ⁸ ⁸ ↔╖⁸

⅝┘╪⁸ ↔╖⁸Ɑ♇♩Ⱳ♩ꜟ⁸

↔╖  

¶ ╛ ⅛╠ ↕╣╢ ↔╖

↔╖ ⁸ⱪꜝ☻♅♇◒

⁸ ⁸ ⁸ ⁸ ↔╖⁸

⅝┘╪⁸ ↔╖⁸Ɑ♇♩Ⱳ♩ꜟ⁸

↔╖  

⇔  ¶ ♩▬꜠⅛╠─ ╖ ╡⇔  ¶ ⇔√ ╖ ╡ ╛ ╩ ⇔

√ ⌐ ∆╢ ╖ ╡⇔ ┘

⁸ ┘⌐ ♩▬꜠⅛╠─ ╖

╡⇔  

¶ ─ ─ ⅛╠⁸ ⇔√ ╖ ╡ ─ ╛ ⌐≈™≡│⁸

╛⅛⌐ ╖ ╡⁸ ⁸ ─ ⅜  

 

 

╒⅛  

¶ ─ ≢│ ⅜ ⌂╙─  

¶ ⅜ ↕╣╢ ▪☻ⱬ

☻♩  

¶ ─℮∟⁸ⱨ꜡fi  

¶ ─ ≢│ ⅜ ⌂╙─  

¶ ⌐╟╡ ↕╣≡⅝√ ╛ⱦ♬כ

ꜟ ⁸ │ ≢ ⇔≡™⌂™

⌐≈™≡⁸ ⌐╟╡ ⌐

∆╢√╘⁸ ⅜ ≤⌂╢

⅜№╢⁹  

¶ ─℮∟⁸ⱨ꜡fi  

⌐╟╡↔╖─ ⅜  
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4 ⌐⅔↑╢ ≤∕─ ─  

(1)  ≤∕─ ─  

≢ ∆╢ ⅜ ™─│

≤ ┌╣╢⁸ ↄ─ ─∏╣

⌐╟∫≡ ⅝ ↓↕╣╢ ≢№╢⁹

≢ ↕╣≡™╢ │ 1.4 - 1⌐ ∆

≤⅔╡≢№╡⁸↓─℮∟ ╙ ⅜ ↄ⁸

↕╣╢ ⅜ ≤⌂╢─│⁸ ה

⌐╟∫≡ ⅝ ↓↕╣╢ ⁸

₈ ─ ₉≤™℮⁹ ≤↕╣≡™╢⁹ 

≢│⁸ ─ ─╒⅛⁸ ─

⌐ ∆╢⁸ ⌐╟

∫≡ ⅝ ↓↕╣╢ ⁸₈ ─ ₉

≤™℮⁹ ─ ≈╩ ≤∆╢⁹ ≤

∕─ ─ ╩  1. 4. 1⌐╕≤╘╢⁹ 

 1. 4. 1 ⌐⅔↑╢ ≤∕─ ─  

 ─  ─  

─  ⌐ ↄ ╩ ╓∆

≢№╡⁸ ⌐⁸ ⁸ ⁸

─ ⌐ ⅝⌂

╩ ╓∆⁹ ∆╢

⌐ ∆╢╒⅛⁸ ─

≢╙ ╩ ∆╢⁹  

╩ ≤⇔⁸

╩ ⌐ ╩ ╓∆

 

≤∕─  

ה    

↕  40 km  40 km  

 20 km 20 km 

⅝        

 7. 0   7. 0   

 ≢  ≢  

 ⁸ ⁸⅛╒ↄ ⁸  

⁸ ⁸  
 

⌐⅔↑╢

 

 404  11  

 1,014  427  

 835  263  

 19,601  2,692  

 2,935   388   

 6.3  0.8  

 81  10  

 1, 113  0  

─  

─  

1725  M6.0  

1799  M6.0  

1815  M6.0  

1930    M6.3  

1948     M7.1  

1952   M6.5  

₈ ₉ ⁸  

 1. 4- 1 ⌐⅔↑╢ ⌂  

₈ ₉ ⁸ 20  
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(2)  ≤∕─ ─  

≢│⁸ 40 ┌╕≢│ ⌂≥⌐╟╢ ⅜ ⇔≡™√⁹

46 ⌐ ⅜ ⌐ ↕╣√ │⁸ ⅛╠ ─ ⅜ ⌐

╦╣⁸╕√⁸ 53 ⌐│ ♄ⱶ─ ⅜ ↕╣╢⌂≥⁸ ─ ─

⅜ ╠╣≡⅝√⁹⇔⅛⇔⌂⅜╠⁸ ≢│ ─ ⱷ◌♬☼ⱶ⅜ ⇔≡⅝≡⅔╡⁸

─╒⅛⁸ ⌐ ℮ ⌐╟╢ ─ ╛ ⅜

↕╣≡⅔╡⁸ ─ ─ ⌐╟╡ ─ ⌐╟╡ ─

⅜ ⇔⁸ ⌂ ╩ ↑≡™╢⁹  

∕─√╘ ≢│⁸ Ɫ◙כ♪ⱴ♇ⱪ⅜ ↕╣≡™╢ ┘  1. 4- 2

┘  1. 4- 3 ─ ≈─ ─ ⌐ ⅎ⁸ ─ ≤ ─ ╩

 1. 4- 4 ≤⇔√⁹∕╣∙╣─ ─ ⌐⅔↑╢ ─ ╩  1. 4. 2

⌐╕≤╘╢⁹ 

 

 1. 4. 2 ┘ ≤∕─ ─  

   

≤ 

∕─  
   

 
╟╡ 12.2km 

 

╟╡ 17.3km 

 

 L0β1 242mm -  

 

 

L1β2 
100 

145mm  

100 

316mm  

L2β3 
1000  

9  350mm  

1000  

24  539mm  

 
⁸  

⁸ ⁸ ⁸  

⁸ ₁ ⁸  

⌐⅔↑╢

 

L0* 1 

 -  -  

 1,957  -  

 100  -  

 988  -  

⌐⅔↑╢

 

L1* 2 

  2,351 ha  1,152 ha  

  33,926   11,409  

  7,462   3,028  

  4,926    698  

⌐⅔↑╢

 

L2* 3 

  3,718 ha  1,449 ha  

  51,592   13, 983  

  17,362   4,271  

  1,328    238  

 

L1 ┘ L2 ─ ♃כ♦  

L0─ ♃כ♦  

♃כ♦  

─ ⌐╟╢ ) 10 ⁸  

ה ₈ ₉ 12 ⁸  

β1 L0 ─ ≤ ─ ╩  

β2 L1 100 ⌐ ↓╡ ╢╟℮⌂ ╩  

β3 L2 1,000 ⌐ ↓╡ ╢╟℮⌂ ╩  
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 1. 4- 2 Ɫ◙כ♪ⱴ♇ⱪ  
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 1. 4- 3 Ɫ◙כ♪ⱴ♇ⱪ  
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 1. 4- 4 ─ ⌐╟╢  

₈ ⌐╟╢ ≢─ ה ─ ┘⌐ ─ ⌐≈™≡₉

31 ⁸  
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2  ─  

╛ ⅜ ∆ ─ ⌐ ≠⅝⁸

⅜ ⇔√ ─ ─ ╩ ∆╢⁹  

 

1 ≤∆╢  

≤⇔≡⁸ ╩ ∆╢ ─ │  2. 1. 1─≤⅔╡≤∆╢⁹⌂⅔⁸

⅜ ⌂ ⌐≈™≡│⁸ ╩ ∆╢√╘─ ⅜⌂™√╘⁸ ─

≤⇔√⁹  
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 2. 1. 1 ─ ≤  

  ─     

↔╖  ↄ∏⁸◖fi◒ꜞ⁸╠⅜♩כ
ↄ∏⁸ ⁸  

 

 
 
 
 
 
 
 

ủ  ủ  

↑↔╖  ⅜ ⌐№╢ ⇔
√╙─╩ ↑╢ ⌐
↕╣╢ ⁸ ⁸ ה
⌂≥─  

 
 
 
 
 
 
 

ủ  ủ  

 ⌐╟╡ ─ ╛Ⱬ
♪꜡⅜ ⌐ ∟ →╠╣

⇔√╙─╛⁸ ⌐
⇔≡™√ ⅜
⌐ ⅝ ╕╣√╙─  

 
 
 
 
 
 

ủ   

↔╖  ↔╖⁸ ↔╖⁸ ↔╖⁸
ⱪꜝ☻♅♇◒ ⁸
ꜟ♩Ɑ♇♩Ⱳה╪┘ה ⌂

≥ 

 

 

ủ  ủ  

⇔  ╖ ╡⇔ ⁸   ủ ủ 

╒⅛  
ꜞ◘▬◒ꜟ ⁸♃

▬ꜘ⁸Ᵽ♇♥ꜞכ○⁸כ♩Ᵽ
▬⁸●☻Ⱳfiⱬ⁸ ⌂≥  

 
 
 
 
 
 
 

ủ  ủ  

ⱱכⱶⱭכ☺ ╩ ⌐ ה  
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2 ─ ┘ ↕╣╢ ─  

─ ⌐ ⇔√ ─ ⁸ ⁸ ─

┘ ─ ─ ⌂ ╩  2. 2. 1⅛╠ 2.2.5 ⌐ ∆⁹ 

 

 2. 2. 1 ┘  

 106,624  

 44,437  

10  

 

 2. 2. 2 ↔╖─  

 t/  

↔╖  15,189 

↔╖   2,519 

↔╖   1,382 

∕─ ─↔╖  41 

↔╖  19,131 

↔╖ ↔╖  163 

 19,294 

₈  ( )₉( )  

 

 2. 2. 3 ─⇔ ─  

   

  69,558 

 5,987 

 11,792 

 17,812 

 ╖ ╡  1,475 

 106,624 

₈  ( )₉( )  
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 2. 2. 4 ↕╣╢ ─  

 

⌐ ℮ ─  

 

0.5 ﬞ  

0.5  

1.5 ﬞ  

1.5  

2.5 ﬞ  

2.5  

3.5 ﬞ  

─ β1 100  75  50  25  

 

─  β2 87,023 91,923 96,824 101,724 

β3 19,601 14,701 9,801 4,900 

─  β2 103,932 104,605 105,278 105,951 

β3 2,692 2,019 1,346 673 

─  
L0 

β2 104,667 106,624 106,624 106,624 

β3 1,957 0 0 0 

L1 

β2 72,698 106,624 106,624 106,624 

β3 33,926 0 0 0 

L2 

β2 55,032 106,624 106,624 106,624 

β3 51,592 0 0 0 

─  

 
L1 

β2 95,215 106,624 106,624 106,624 

β3 11,409 0 0 0 

L2 

β2 92,641 106,624 106,624 106,624 

β3 13,983 0 0 0 

β1 ─ │⁸ ה ─ ─ ╩ ⌐ ↕╣√ ─ ╩ ™√⁹  

β2 ─ 0.5 ﬞ ─ │⁸  2. 2. 1─ ⅛╠ ╩ ™≡ ⇔√⁹  

β3 ─ 0.5 ﬞ ─ │⁸  1. 4. 1 ┘  1. 4. 2 ╩ ™√⁹  

 

 2. 2. 5 ↕╣╢ ─  

    
  

 

─  2,935 4,924 1,1 13   

─  388 1,747 0   

─  L0 3 149  100 988 

L1    7,462 4,926 

L2    17,362 1,328 

─  

 

L1    3,028 698 

L2    4,271 238 

 

L1 ┘ L2 ─ ♃כ♦  1. 4. 1 ┘  1. 4. 2⁸ ╩ ™√⁹  

L0─ ♃כ♦ ₈ ₉ 12 ⁸ ⌐ ↕╣≡™╢₈

─ ₉⌐⅔↑╢ ╩ ™√⁹  
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3 ─ ─  

(1)  ─  

≢│⁸ ⌐╟╢ ─ ה ⌐╟╡ ∂╢ ↔╖⁸ ╩ ≤

⇔√ ⌐╟╡ ⇔√ ─ ⌐╟╡ ∂╢ ⁸ ⌐╟╡ ≢⅝⌂ↄ⌂∫

√ ╛ ⌂≥─ ─ ↑↔╖⁸ ⌐⅔↑╢ ↔╖ ┘⇔ ╩

≤ ™⁸∕╣╠─ ╩ ─≤⅔╡ ⇔√⁹ 

 

1)  ↔╖ 

⌐╟╢ ─ ה ⌐╟∫≡ ∆╢ ↔╖─ │⁸ ─

≢↔╖─ ⌐ ∆╢↓≤≤∆╢⁹╕√⁸ ─ ─ ⌐ ∆╢√╘⁸

⌐ ⅎ≡ ─ ╙ ∆╢⁹  

 

ₒ ↔╖─ ₓ  

t ( ) 1)× ─ (t / ) 2)× 3)  

( ) 4)× ─ (t / ) 2)× 3)  

─ t ─ × 5)  

₈ ₒ 14- 2 ₉x( 5 4 ⁸ )  

 1) 5)│⁸  2. 3. 1─ ⌐ ∆╢⁹  

 

2)   

 ⌐╟╡ ⇔√ ─ ⌐╟∫≡ ∂╢ ─ │⁸ ה ↔

≤⌐ ⌐ ℮ ─ │ 34 ⁸ ─ │ 16 ╩ ∂╢↓≤≢

∆╢↓≤≤∆╢⁹  

 

ₒ ─ ₓ  

t t/ × 6)  

t/ t/ × t/m 2  

× 3)×(1 - 7)  

m3 × m3/  

₈ ₒ 14- 2 ₉x( 5 4 ⁸ )  

 3)⁸6)⁸7)│⁸  2. 3. 1─ ⌐ ∆╢⁹ ה ─ ⅜ ≢№∫√√╘⁸ ה

≢∕╣∙╣ ⇔√ ╩ ⇔№╦∑√╙─⌐ ╩ ∂╢ ≢ ⇔√⁹  

─ × ─ × ─ × ─  

          ─ × ─ × ─ × ─ ≤⇔≡  

⇔√⁹  

⌐≈™≡⁸ │ ⇔≡ ∆╢⅜⁸  1. 4. 1⌐ ─ ⅜ ⌐ ╕╣≡™╢

─⅛ ⌂√╘⁸ ╩≤╡⁸ ≤ ⇔√⁹  
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 2. 3. 1 ⌐ ™√ ─  

ה    

1)  +   

≤⇔≡  

 2. 2. 5 

 

2) 

 

×

× ─ ( )+ ×

× ─ ( )  

76.1 ( t/ )  

3)  ₈ ₒ 14- 2ₓ₉  

( ⁸ )  

 2. 3. 2 

 

4)   +  

≤⇔≡  

 2. 2. 5 

 

5)  ₈ 28 ⌐⅔↑╢ ─ ₉(

31 ⁸ )  

 2. 3. 3 

 

6)   

≤⇔≡  

 2. 2. 5 

 

7)   ₈ ₒ 14- 2ₓ₉  

( ⁸ )  

 2. 3. 2 

 

 

 2. 3. 2 ─  

ה     

  ₈  ─ ─ ₉( )

─ ─ ┘ ⅛╠  

137m2/  

 203m2/  

 

 

 ₈ ₒ 14- 2ₓ₉  

( ⁸ )  

0.5 t/m 2 

 1.2 t /m2 

─  

 

 ₈ ₒ 14- 2ₓ₉  

( ⁸ )  

95.8  

 4.2  

  ₈ ₒ 14- 2ₓ₉  

( ⁸ )  

34  

 16  

  ₈ ₒ 14- 2ₓ₉(

⁸ )─₈ ╣ ₉╩  

0.75 

 0.25 

m3/

 

Ί  ─  180m3/  
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 2. 3. 3 ↔╖─ ⱬכ☻ ┘ ⅛↑  

 ( )  
⅛↑  

( t/m 3)  

ↄ∏ 15.3 β1 0.4 β2 

◖fi◒ꜞכ♩⅜╠  48.5β1 1.3 β2 

ↄ∏ 0.8β1 0.3 β2 

 5.4β1 0.4β3 

 30.0β1 1.1β3 
β1 ₈ 28 ⌐⅔↑╢ ─ ₉ ( 31 3 ⁸

)⌐ ─ ⅛╠ ⇔≡ ⇔√⁹ 
β2 ₈ ₉ 28 3 ⁸  

β3 ₈ ₒ 18- 2 ₉x 31 4 ⁸  

 

 

─ ╟╡ ⇔√⁸ ⌐ ℮ ↔╖─ ╩  2. 3. 4⌐ ∆⁹ 

 2. 3. 4 ↔╖─  

  

─  ─  

 

t  

 

m3  

 

t  

 

m3  

↔

╖ 

ↄ∏ 39,918 99,794 8,464  21,160 

◖fi◒ꜞכ♩⅜╠  126,536 97,336 26,830 20,638 

ↄ∏  2,199 7,329 466 1,554 

 14,145 35,362 2,999 7,498 

 78,254 71,140 16,592 15,084 

  261,052 310,962 55,352 65,934 

 62,131 214, 920 520 1,800 

  323, 183 525, 882 55, 872 67, 734 

) ─ ⅛↑ │  2. 3. 3 ╩ ™√⁹ ─ ⅛↑ │⁸ ─ 60t/

⁸180m3/ ⅛╠ ⇔√⁹  
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3)  ↑↔╖  

⌐⅔™≡│⁸ ╣⌐╟╡ ↄ─ ⌐ ⅜ ⇔⁸ ≤⇔≡─ ⅜ ⌐

∆╢⁹ ─ ↑⌐╟╡ ⌐ ↕╣╢↓≤⅛╠⁸↓╣╠─ │ ↑↔

╖≤⇔≡ ∆╢⁹  

 

ₒ ↑↔╖─ ₓ  

 t 1 2) 3)  

× ↑↔╖ 4)  

 1) 4)│  2. 3. 5─ ⌐ ∆╢⁹5 │  2. 3. 6 ⁹  

₈ ₒ 14- 2 ₉x( 5 4 ⁸ )  

 

 2. 3. 5 ⌐ ™√ ─  

ה    

1)  +   2. 2. 5 

 

2)  +   2. 2. 5 

 

3)  ↕╣╢ ⅜ ™√╘⁸ ≤⇔≡ ∆╢⁹  

4) ⌐⅔↑╢

↑↔╖

 

₈ ₒ 14- 2 ₉x  

( ⁸ )  

2.5 t /  

 

 2. 3. 6 ↑↔╖─ ⱬכ☻ ┘ ⅛↑  

 ( )  
⅛↑  

( t/m 3)  

 24 0.4  

 76 1.1  

₈ ⌐╟╢ ─ ┘ ─ ≤ ₉ 29 ⁸  

 

↑↔╖─ │⁸ ⌐⅔™≡ ⇔√ ↑↔╖─ ה ─

 2. 3. 6 ╩ ™≡ ⇔√⁹∕─ ╩ ⌐ ∆⁹  

 2. 3. 7 ↑↔╖  

 ( t)  ( m3)  

─  19,648 25, 363 

─  5,338 6,890 
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4)   

┘ ─ ≢│⁸ ─ │ ↕╣≡™⌂™⅜⁸ ≢│

─ ⅜ ↕╣≡™╢↓≤⅛╠⁸ ─ ╩ ─ ≢ ∆╢⁹ 

 

ₒ ─ ₓ 

t ⌐╟╢ 1) m2 × 2) t/m 2  

 1) 2)│  2. 3. 8─ ⌐ ∆╢⁹  

 

 2. 3. 8 ⌐ ™√ ─  

ה    

1)  ⌐╟╢   

12 ⁸  

3.57km2 

2)    

28 3 ⁸  

0.024t /m2 

 

 2. 3. 9 ─  

 t  m3  

 85,680 58,685 
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5) ה╖↔  ↔╖  

↔╖│⁸ ⌐ ⌂ↄ ₁─ ⅛╠ ↕╣╢ ≢№╡⁸ ⌐│ ⅛

╠─ ⌐ ™ ⅛╠╙ ↕╣╢⁹ ⅛╠ ∆╢↓─╟℮⌂↔╖╩ ↔

╖≤∆╢⁹ │ ⅛╠─↔╖─ ⁸ ⅛╠─↔╖─ ╙ ⇔≡⅔

ↄ ⅜№╢⁹ ⌐⁸ ⅛╠ ∆╢ ↔╖ ┘ ↔╖─ ╩

∆╢⁹ 

⌂⅔⁸ ↔╖│ ה ╛ ≢№╡⁸ ⌐│ ╟╡

⌐ ↕╣╢↓≤⅜ ↕╣╢√╘⁸ ≤ ∑≡ ↑↔╖≤⇔≡ ╩

℮⁹ 

 

ₒ ה╖↔ ↔╖─ ₓ  

─ t ᵑ,ᵒ ×  

ᵑ ⅛╠─ t ↔╖─ 1)  

× ─ 2)× ─↔╖ ─ 4)  

ᵒ ⅛╠─ t ↔╖─ 1)  

× ─ 3)× ─↔╖ ─ 4)  

 1) 4)│  2. 3. 10─ ⌐ ∆╢⁹  
₈ ₉ 28 ⁸  

 

 2. 3. 10 ⌐ ™√ ─  

ה    

1) ↔╖─

 

⅛╠─ ↔╖─ ⌐≈™≡│⁸

ה ⌐⅔↑╢ ≢─ ⌐ ≠⅝⁸

⌐ ⅛╠ ↕╣╢↔╖─ ≤ ╦╠⌂™╙─

≤⇔⁸₈  (

)₉( )─ ↔╖─ ┘ ╟

╡ ⇔√⁹  

19,131t/ ÷106,624 ÷365 492g/  

492g/  

2) ─

 
 2. 2. 4─ ╩ ™╢⁹   2. 2. 4  

3) ─

 
 2. 2. 4─ ╩ ™╢⁹   2. 2. 4  

4) ─↔

╖ ─

 

─ ⌐ ℮ ↔╖ ─

⌐≈™≡│⁸ ה ┘ ─

⌐ ≠⅝⁸₈ ⇔⌂™₉╙─≤∆╢⁹  

1.0  
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╟╡⁸ ⌐⅔↑╢ ↔╖─ √╡─

≤∕─ │⁸  2. 3. 11 ⌐ ∆≤⅔╡≤⌂╢⁹ ↔╖

─ │ ⌐ ≤⌂╡∕─ ⇔≡™ↄ⁹

─ ≢│⁸ ─ ─ ⌐╟╡ ─ ⅜

∆╢↓≤⅜ ↕╣╢↓≤⅛╠ ↔╖─ ╙ ∆

╢↓≤⅜ ↕╣╢⁹  

 

 2. 3. ה╖↔ 11 ↔╖─ ─  

  

⌐ ℮ (t / )  

 
 

0.5 ﬞ  

0.5  

1.5 ﬞ  

1.5  

2.5 ﬞ  

2.5  

3.5 ﬞ  

─  
╟╡  0.0  9.6  7.2  4.8  2.4  

╟╡  52.4  42.8 45.2  47.6  50.0  

 52.4  52.4  52.4  52.4  52.4  

─

 
╟╡  0.0  1.3  1.0  0.7  0.3  

╟╡  52.4  51.1 51.4 51.8 52.1  

 52.4  52.4  52.4  52. 5 52.4  

 ⌐╟╡ ╩ ∫≡™╢√╘⁸ ⅜ ╦⌂™ ⅜№╢⁹  
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6)  ⇔  

⌐│ ╟╡⇔ ╩ ∫≡™╢ ⌐ ⅎ⁸ ⌐ ↕╣√ ♩

▬꜠─⇔ ╙ ℮ ⅜№╢⁹ ♩▬꜠─ ≤⇔≡│⁸ ┼─ ≤⁸

⌐╟╡ ─ ♩▬꜠⅜ ≢⅝⌂™√╘⌐ ♩▬꜠╩ ∆╢ ⅜

↕╣╢⁹ 

 

ₒ⇔ ₓ  

 ⅛╠─ ᵑ ⌐╟╡ ♩▬꜠⅜ ≢⅝⌂™

─ ♩▬꜠ ⌐╟╢ ᵒ ⌐ ╩ ∫≡™╢ ⅛╠

─ ᵔ  

 

ᵑ  ⅛╠─ ⇔ 1)× ─ 2)  

ᵒ  ⌐╟╡ ♩▬꜠⅜ ≢⅝⌂™ ─ ♩▬꜠ ⌐╟╢

⇔ × ─ ─ ᵓ× 1-

─ 3)× ♩▬꜠ 4)  

ᵓ  ─ ─ ─ 5)Ί ─

× ─ ÷  

ᵔ  ⌐ ╩ ∫≡™╢ ⅛╠─ ⇔ 1)×

─ ─ ᵕ  

ᵕ  ─ ─ ─ 6)Ί

─ × ─ ÷  

1 ᵑ ᵕ≢ ⇔≡™╢₈ ₉│ 0.5 ﬞ ╩ ⇔√⁹ ⌐≈™≡│⁸

0.5 ﬞ │  2. 2. 4⌐ ∆ ─ ⌐╟╡ ⇔≡™╢⁹  
2 1) 6)│  2. 3. 12─ ⌐ ∆╢⁹  
₈ ₉ 28 ⁸  
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 2. 3. 12 ⌐ ™√ ─  

ה    

1) ⇔

 

₈  (

)₉ ( )╟╡  
1. 7L/  

2) ─

 

₈ ₉  

⁸  
 2. 3. 13╩

 

3)   ₈ ₉  

29  0.297 

4) ♩▬꜠

 

⌐╟╡ ♩▬꜠╩ ∆╢ │⁸

⅜ ≢⅝⌂™ ─ / ─ ≤⇔⁸ ╡

/ ─ │ ╛ ⌐╟╡ ╩

⇔ ─♩▬꜠╩ ∆╢≤ ∆╢⁹  

0.25  

5) ─

 

₈  (

)₉  
105,149  

6) ─

 

₈  (

)₉  
1,475  

 

≢─ ♩▬꜠ ≤ √╡─⇔ ≤∕─ ╩ ⌐ ∆⁹ 

 2. 3. 13 ─ ♩▬꜠ ─  

  

  

♩▬꜠ ─  

 
 

0.5 ﬞ  
0.5  

1.5 ﬞ  
1.5  

2.5 ﬞ  
2.5  

3.5 ﬞ  

─

 

 

 0 19,601 14,701 9,801 4,900 

─ ♩▬꜠
⅜ ≢⅝⌂™

β1 
0 15,083 0 0 0 

 0 34, 684 14,701 9,801 4,900 

 

─ ⌐
╘╢⇔

 
1,475  1,204 1,272 1,339 1,407 

─

 

 

 0 2, 692 2,019 1,346 673 

─ ♩▬꜠
⅜ ≢⅝⌂™

β1 
0 18,013 0 0 0 

 0 20,705 2,019 1,346 673 

 

─ ⌐
╘╢⇔

 
1,475  1,438 1,447 1,456 1,466 

β │ 0.5 ﬞ ≢ ∆╢╙─≤⇔√⁹  

β1 ─ ♩▬꜠⅜ ≢⅝⌂™ ᵓ ─ ─ × 1- ─
3)× ♩▬꜠ ≢ 4  
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 2. 3. 14 ─⇔ ─  

 ⇔  

⌐ ℮⇔ kL/  

β  
 

0.5 ﬞ  

0.5  

1.5 ﬞ  

1.5  

2.5 ﬞ  

2.5  

3.5 ﬞ  

─  

 

╟╡  0 58.2  24.7  16.4  8.2  

╟╡  2. 5 2.0  2.1  2.2  2.4  

─  

 

╟╡  0 34.7  3.4  2.3  1.1  

╟╡  2. 5 2.4  2.4  2.4  2.5  

β ─⇔ ⇔ 1.7 / ה × 1,475 ÷1000≢ ⇔≡™

╢⁹  

 

 2. 3. 13⌐ ∆ ╡⁸ ♩▬꜠─ │ ⅛╠ 0.5 ﬞ ─ ⅜ ╙

⅜ ↄ⁸↓─ ⌐ ─ ♩▬꜠⅜ ≢⅝⌂™ ⁸  2. 3. 14⌐ ∆≤⅔╡⁸

─ ≢│ 2.5kL/ ─ 24 ─ 60kL/ ⁸ ─ ≢

│ 15 ─ 37kL─⇔ ⅜ ∆╢≤ ↕╣╢⁹⇔⅛⇔⁸  2. 3. 14⌐ ∆ ─

│ ─ ♩▬꜠─ ≤ ♩▬꜠─ ╩ ⇔≡™⌂™√╘⁸

⅜ ⌂ │⁸ ─ ⌂⇔ ─ │ ╟╡ ↕ↄ⌂╢⁹  
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⌐╟╡⁸ ⌐╟╢ ╛ ⌐╟╡⁸ ◖Ⱶꜙ♬♥▫הⱪꜝfi♩

╗⁹ ⅛╠─ ─ ⅜ ╕╣╢⁹ │⁸ ⌐⅔↑╢⇔

─ ה ─ ╩ ∆╢√╘⌐ ╘╢⁹  

ₒ ─ ₓ 

kL/ ─ ─ ᵑ  

        ⌐╟╡ ♩▬꜠⅜ ≢⅝⌂™ ᵒ  

        × ─ 1)÷ ─ 2)  

ᵑ  ─ ─  

      ─ 2) ─ 3)  

      × ─ 2 ÷ 4)  

ᵒ  ⌐╟╡ ♩▬꜠⅜ ≢⅝⌂™  

        ─ ─ ᵑ  

       × ─ 5 × ⌐╟╢ ♩▬꜠ 6)  

 1) 5)│  2. 3. 15─ ⌐ ∆╢⁹  

 

 2. 3. 15 ⌐ ™√ ─  

ה    

1) ─

 

₈   

( )₉  

14,099( kL/ )  

2) ─

 

₈   

( )₉  

105,149  

3) ─

 

₈ ₉  

⁸  

 2. 3. 13╩  

4)    

10  

106,624  

5)  ₈ ₉  

29  

0.297 

6) ♩▬꜠

 

 2. 3. 12─ 4) ♩▬꜠ ╩  0.25 

 

≢─ ─ ╩ ⌐ ∆⁹  

 2. 3. 16 ─  

 
kL/  

β  
 

0.5 ﬞ  
0.5  

1.5 ﬞ  
1.5  

2.5 ﬞ  
2.5  

3.5 ﬞ  

─  38.6 26.0 27.8 29.5 31.3 

─  38.6 31.0 31.3 31.5 31.8 

β ─ 14,099kL/ ÷365 ≢  
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(2)  ─  

≢│⁸ ⌐╟╡ ה ⇔√ ─ ⌐╟∫≡ ∂╢ ⁸ ⌐

╟∫≡ ≢⅝⌂ↄ⌂∫√ ╛ ─ ↑↔╖⁸ ⌐⅔↑╢ ↔╖

┘⇔ ╩ ≤ ™⁸∕╣╠─ ╩ ─≤⅔╡ ⇔√⁹ 

 

1)  ↔╖ 

─ ה ⌐╟∫≡ ∆╢ ↔╖─ │⁸ ─ ≢↔╖─ ⌐

∆╢↓≤≤∆╢⁹╕√⁸ ─ ─ ⌐ ∆╢√╘⁸ ⌐ ⅎ≡

─ ╙ ∆╢⁹  

ₒ ↔╖─ ₓ  

t ( ) 1)× (t / ) 2)× 3)  

( ) 4)× (t / ) 2)× 3)  

─ t ─ t × 5)  

 1) 5)│⁸  2. 3. 17─ ⌐ ∆╢⁹  

₈ ₒ 14- 2 ₉x( 5 4 ⁸ )  

 

 2. 3. 17 ⌐ ™√ ─  

ה    

1)  +   

≤⇔≡  

 2. 2. 5 

 

2) 

 

×

× ─ ( )+ ×

× ─ (

)  

76.1( t/ )  

3)  ₈ ₒ 14- 2ₓ₉  

( ⁸ )─₈ ₉╩  

0.5  

0.1  

4)   +  

≤⇔≡  

 2. 2. 5 

 

5)  ₈ 28 ⌐⅔↑╢ ─ ₉

( 31 3 ⁸ )  

 2. 3. 3 
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 2. 3. 18  

    

 
 ₈  ─ ─ ₉( )

─ ─ ┘ ⅛╠  

137m2/  

 203m2/  

 

 

 ₈ ₒ 14- 2ₓ₉  

( ⁸ )  

0.5 t/m 2 

 1.2 t/m 2 

─  

 

 ₈ ₒ 14- 2ₓ₉  

( ⁸ )  

95.8  

 4. 2  

   ₈ ₒ 14- 2ₓ₉  

( ⁸ )─₈ ₉╩  

0.5  

 0.1  

 

─ ╟╡ ⇔√⁸ ─ L0⌐ ℮ ↔╖ ╩  2. 3. 19⌐ ∆⁹ 

⌂⅔⁸ ┘ ─ L1 ┘ L2⌐ ⇔≡│⁸  2. 2. 5≢ ⇔√≤⅔╡⁸

ה ⅜ ↕╣≡™⌂™⁹  

 

 2. 3. 19 ↔╖─ ─ L0  

 
 

t  

 

m3  

↔

╖ 

ↄ∏ 191 477 

◖fi◒ꜞכ♩⅜╠  605 465 

ↄ∏  11 35 

 68 169 

 374 340 

  1,247 1,486 

 ⌐╟╡ ╩ ∫≡™╢√╘⁸ ⅜ ╦⌂™ ⅜№╢⁹  
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1)  ↑↔╖  

┼─ ⌐╟╡⁸ ⌐ ⌐ ⅜↔╖≤⇔≡ ∆╢⁹↓╣╠│⁸ ≤⇔≡ ⁸

┤∆╕⁸ ⁸ ⌂≥≢№╢⁹ ─ ↑⌐╟╡ ⌐ ↕╣╢↓≤⅛╠⁸

↓╣╠─ │ ↑↔╖≤⇔≡ ∆╢⁹╕√⁸ ─ ─ ⌐ ∆╢

√╘⁸ ─ ╙ ∑≡ ∆╢⁹  

ₒ ↑↔╖─ ₓ 

(t) ( 1) + 2)+ 3) + 

4) + 5) × ↑↔╖ 6)  

─ t ─ × 7)  

 1) 6)│  2. 3. 20─ ⌐ ∆╢⁹7 │  2. 3. 21 ⁹  

₈ ₒ 14- 2 ₉x( 5 4 ⁸ )  

 

 2. 3. 20 ⌐ ™√ ─  

ה    

1)  +   2. 2. 5 

 

2)  +   2. 2. 5 

 

3)   ↕╣╢ ⅜ ™√╘⁸ ≤⇔≡ ∆╢⁹ 
 

4)  ₈ ₉ 12 ⁸

 

 2. 2. 5 

 

5)  ₈ ₉ 12 ⁸

 

 2. 2. 5 

 

6) ↑↔╖

 

₈ ₒ 14- 2 ₉x  

( ⁸ )  
1.7 t /  

 

↑↔╖─ │  2. 3. 21⌐ ∆≤⅔╡≢№╡⁸ ─ ⌐⅔

↑╢ ─ ╩ ™√⁹ ─ ╩ ≤ ⌐ ⇔≡⁸ │

66.2 ה 33.8 ≤⇔⁸ ⅛↑ │ 0.4 t /m3⁸ 1.1t /m3

╩ ™√⁹ 
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 2. 3. 21 ↑↔╖─ ┘ ⅛↑  

  ( )  
⅛↑  

t/m 3  

 ↔╖  33.5 0.4  

 ↄ∏ה ה  16.6  

  11.5  

 ⁸∂╜℮√╪  3.0   

 ♃▬ꜘ  0.7   

 ♁ⱨ□⁸  0.6   

  0.3   

 ↔╖  18.3 1.1  

 ◖fi◒ꜞכ♩⅜╠  5.2   

 ⁸ ↄ∏  2.6   

  2.4   

  2.6   

 ꜞ◘▬◒ꜟ   2.3   

 ⁸ ⁸ ♩♇Ɑכ◌  0.5   

─ ⌐⅔↑╢ ─  

 

⌐ ℮ ↑↔╖─ │  2. 3. 22⌐ ∆≤⅔╡≢№╢⁹ 

 

 2. 3. 22 ─ ─ ╩ ⌐⇔√ ↑↔╖─  

   
 

t  

 

m3  

 

t  

 

m3  

 

─  

L0  66.2 1,395 3,488 
2,108 4,136 

  33.8 713 648 

L1  66.2 13,938 34,844 
21,060 41, 319 

  33.8 7,122 6,475 

L2  66.2 21,028 52,570 
31,773 62,338 

  33.8 10,745 9,768 

 

─  

L1  66.2 4,192 10,480 
6, 334 12,428 

  33.8 2,142 1,947 

L2  66.2 5,073 12,683 
7,665 15,039 

  33.8 2,592 2,357 
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2) ה╖↔  ↔╖  

│₈(1) ─  5) ה╖↔ ↔╖₉⌐ ─ ≤

≢№╢⁹ ╩  2. 3. 23⌐ ∆⁹ 

 

 2. 3. 23 ─ ה╖↔ ↔╖ t/  

 
⅛╠─  

 

⅛╠─  

 
 

  0.0  52.4  52.4  

─  L0 1.0  51.5  52.4  

 L1 16.7  35.7  52.4  

 L2 25.4  27.1  52.4  

─  L1 5.6  46.8  52.4  

 L2 6.9  45.5  52.4  

 ⌐╟╡ ╩ ∫≡™╢√╘⁸ ⅜ ╦⌂™ ⅜№╢⁹  

 

3)  ⇔  

⌐│⁸ ─√╘ ♩▬꜠╩ ∆╢ ╩ ⇔√⅜⁸ ⌐│

─ │⌂™╙─≤ ⇔⁸⇔ ╩ ∆╢⁹  

 

ₒ⇔ ₓ ─  

 ⅛╠─ ᵑ ⌐ ╩ ∫≡™╢ ⅛╠─

ᵒ  

 

ᵑ  ⅛╠─ ⇔ 1)× ─ 2)  

ᵒ  ⌐ ╩ ∫≡™╢ ⅛╠─ ⇔ 1)× ─

─ ᵓ  

ᵓ  ─ ─ ─ 3)Ί ─

× ─ ÷ 4  
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 2. 3. 24 ⌐ ™√ ─  

ה    

1) ⇔

 

₈  (

)₉  
1. 7L/  

2)  

─

 

₈ ₉

⁸   2. 2. 4╩  
 

3) ─

 

₈  (

)₉  1,47 5  

4)  10  106,624 

 

⌐ ℮⇔ ─ │  2. 3. 25⌐ ∆≤⅔╡≢№╢⁹ 

─ ♩▬꜠⅜ ≢⅝⌂™ ⁸ │ ─ ⅜ ↕╣╢⁹

─⇔ ≤ ∆╢≤⁸ ─ ≢│ L0 ⌐ ─ ⁸L1 ⌐

─ 23 ⁸L2 ⌐ ─ 35 ─ ≤⌂╡⁸ ─ ≢│⁸L1 ⌐ ⁸

L2 ⌐ 10 ─ ⅜ ↕╣╢⁹⌂⅔⁸ ≤ ⌐⁸ ⅛╠─⇔ │⁸

♩▬꜠≤ ♩▬꜠─ ╩ ⇔≡™⌂™√╘⁸ ⅜ ⌂ │⁸

─ ⌂⇔ │ ╟╡ ⌂ↄ⌂╢≤ ⅎ╠╣╢⁹  

 2. 3. 25 ─⇔  

 

⅛╠─  

⇔  

( kL/ )  

─

⅛╠─⇔ β  

( kL/ )  

⇔  

( kL/ )  

  0 2.5  2.5  

─  L0 3.3  2.4  5.7  

 L1 56.9 1.7  58.6 

 L2 86.5 1.3  87.8 

─  L1 19.1 2.2  21.3  

 L2 23.5 2.1  25.6 

β ─⇔ │⁸⇔ 1.7 / ה × 1,475 ÷1000≢ ⇔≡

™╢⁹  

 

 

⌐╟╡⁸ ⌐ ↕╣≡™╢ ⁸ ┘ ╖ ╡

⅜ ∆╢↓≤⅜ ↕╣╢⁹↓╣╠─ ╩ ↕∑╢√╘⌐│⁸ ╩ ≡

∆╢ ⅜№╢⁹∕─√╘ ╖ ╡⅜ ≤⌂╢ ╩ ⇔√⁹⌂⅔⁸ ╖ ╡ ─

│⁸ ≤ ≤⇔≡ ⇔√⁹
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ₒ ₓ  

∑∏ ⇔≡™╢ ─ ⅛

╠─ ᵑ ⇔√ ⅛╠─ ᵒ  

 

ᵑ  ∑∏ ⇔≡™╢ ─ ⅛╠─ /  

÷ × ─ ÷365  

ᵒ ⇔√ ⅛╠─  

(kL/ ) kL/ 1)× 2 3) )  

        ÷ 4)× 5)  

 1) 5)│  2. 3. 26─ ⌐ ∆╢⁹  

 

 2. 3. 26 ⌐ ™√ ─  

ה    

1)  7 100m2 ─

─  

⇔ ⌐╟╢  

1.65kL/  

2)  11,792  

17,812  

₈  

( )₉  

29,604  

3)  1,475  

₈  

( )₉  

1,475  

4)  10

 
106,624 

5)   2. 2. 5 ⌐ ∆ ╩ ™╢⁹   2. 2. 5  
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⌐ ℮⇔ ה ─ │⁸  2. 3. 27 ⌐ ∆≤⅔╡≢№╢⁹

─ 39kL/ ≤ ∆╢≤⁸ ─ ≢│ L0 ⌐ ─ ⁸L1 ⌐ 23 ⁸

L2 ⌐ 34 ⁸ ─ ≢│ L1 ⌐ ⁸L2 ⌐ ≤™℮ ⌐⌂∫√⁹  

 

 2. 3. 27 ─  

 

─  

 

 

(

)  

( kL/ )  

⌐ ∆

╢ ┘

╖ ╡

─

 

⇔√  

─  

⇔√  

⅛╠─  

 

(m3/ )  

 

( kL/ )  

A B 

C (

+

)

×B 

D C×1.65kL

÷7 

( 1- /

)×

A/365+D 

  

14,099 29% 

0 0 39 

─  L0 361 85 123 

 L1 3,611 851 877 

 L2 5,448 1,284 1,3 04 

─  L1 1,086 256 290 

 L2 1,314 310 343 

β ⇔√ ⅛╠─ ╕≢─ ╩ 7 ≤⇔√⁹  
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4 ↕╣╢ ─  

∆╢ ≈─ ⌐≈™≡⁸ ↕╣╢ ─ ╩  2. 4. 1⌐╕≤╘√⁹

↔╖ ┘ ↔╖⁸⇔ ⁸ │ 0.5 ﬞ ─ √╡─

╩⁸ ↔╖⁸ ↑↔╖⁸ │ ╩ ∆⁹  

 

 2. 4. 1 ↕╣╢ ─  

כꜞ◗♥◌  
 

─  

 

─  

  

L0 L1 L2 L1 L2 

 

↔╖  
( t)  261, 052 55, 352 

-  -  -  -  -  
( m3)  310,962 65, 934 

 
( t)  62,131 520 

-  -  -  -  -  
( m3)  214,920 1,800 

↑↔╖  
( t)  19,648 5,338 

-  -  -  -  -  
( m3)  25,363 6,890 

ה╖↔

↔╖  
( t/ )  52. 4 52.4  -  -  -  -  -  

⇔  ( kL/ )  60.2 37.1 -  -  -  -  -  

 ( kL/ )  26.0 31.0 -  -  -  -  -  

 

↔╖  
( t)  

-  -  
1, 247 -  -  -  -  

( m3)  1,486 -  -  -  -  

↑↔╖  
( t)  

-  -  
2, 108 21,060  31,773  6,334  7,665  

( m3)  4,136 41,319   62,338  12,428  15,039  

ה╖↔

↔╖  
( t/ )  -  -  52.4  52.4  52.4  52.4  52.4  

⇔  ( kL/ )  -  -  5.7  58.6 87.8 21.3 25.6 

 ( kL/ )  -  -  123 877 1,304 290 343 
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5 ─ ─  

│⁸ ⌐ ↑≡ ╛⅛⌂ ⅛╠─ ─ ⅜ ╘╠╣╢⁹

⇔⅛⇔⌂⅜╠⁸ ∆╢ ─ ⅜ ─ ╩ ⌐ ⅎ╢↓≤⅜

↕╣⁸ ─℮∟⌐ ≡╩ ∆╢ │ ≢№╢⁹∕─√╘⁸ ⌐

╩ ≈╕↓◒כⱤכ☺꜡◖◄⁸⇔ ≢─ ⌐ ↑≡ ╛ ╩ ℮ ⅜

≤⌂╢⁹↓↓≢│⁸ ─ ─ ⌐ ≠⅝⁸ ─ ╩

∆╢⁹ 

─ │ ─ ⌐╟╡ ╘╢⁹  

ₒ ─ ₓ  

m2 t 1)÷ ⅛↑ 2)÷ ↕ 3)×(1+ ☻Ɑכ☻ 4) )  

 1) 4)│  2. 5. 1─ ⌐ ∆╢⁹  

₈ ₒ 18- 2 ₉x 31 4 ⁸  

 

(1)  ╩ ⇔⌂™  

╩ ⁸ ⅜ ╡⌐ ╕⌂™↓≤⅜№╢↓≤╩ ⇔⁸ ╩

⇔⌂™ ─ ╩ ╘╢⁹ 

 

 2. 5. 1 ⌐ ™√ ─  

ה    

1)  ─ ≤   2. 4. 1 

2) ⅛↑  ↔╖   2. 3. 3 

 ↑↔╖   2. 3. 6 

 ↑↔╖   2. 3. 21 

3) ↕  ₈ ₒ 18- 2 ₉x( 31

⁸ )⌐≡⁸ m ⅜ ╕⇔™≤↕╣≡™╢⁹ m 

4) ☻Ɑכ

☻  

─ ⁸ ─ ☻Ɑכ☻⌂≥╩

⇔√ ⌐ ⌐ ∆╢ ─ ╩ ∆⁹₈

ₒ 18- 2 ₉x( 31 ⁸

)⌐ ≠⅝⁸100 ≤∆╢⁹  

100  
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⌐⅔↑╢ ─ │⁸  2. 5. 2 ┘  2. 5. 3⌐ ∆≤⅔╡≤⌂╢⁹

│⁸ ─ ─ ⌐│ ≢ 13 m2─ ↕⅜ ≤⌂╢≤ ↕╣⁸↓

ⱶכ♪≈╕↓│╣ 14,344m2 ─ ─ ↕≤⌂╢⁹╕√⁸ ⌐⅔™≡╙

( L2)≢│ ≢ m2 ⱶכ♪≈╕↓ 1.7 ─ ↕⅜ ≤⌂╢↓≤⅜

╕╣╢⁹⌂⅔⁸↓╣╠─ │⁸ ─ ⌐╟∫≡ ╕╢√

╘⁸ ─ ⌐╟╡ │ ∆╢≤ ⅎ╠╣╢⁹  

 

 2. 5. 2 ─ ─  

(m2)  

 ─  ─  

↔╖  ↄ∏  39,918 8,464 

◖fi◒ꜞכ♩⅜╠  38,934 8,255 

ↄ∏  2,932 622 

 14,145 2,999 

 28,456 6,034 

 124,385 26,374 

↑↔╖   10,145 2,756 

  134,530 29,130 

1 │⁸ ↑ →≡™╢↓≤⅛╠ ⁸ ⁸ꜞ◘▬◒ꜟ ⌂╙─⌂≥ ⅜ ⇔ↄ⁸ꜞ

◘▬◒ꜟ⅜ ≢№╢↓≤⅛╠⁸ ⁸ ┼ ∆╢╙─≤⇔⁸ ─ ─

│ ╦⌂™⁹  

2 ⌐╟╡ ╩ ∫≡™╢√╘⁸ ⅜ ╦⌂™ ⅜№╢⁹  

 

 2. 5. 3 ─ ─  

( m2)  

 
─  ─  

L0 L1 L2 L1 L2 

 

↔╖ 

ↄ∏ 191 -  -  -  -  

◖fi◒ꜞכ♩⅜╠  186 -  -  -  -  

ↄ∏ 14 -  -  -  -  

 68 -  -  -  -  

 136 -  -  -  -  

  594 -  -  -  -  

↑↔╖ 1,654 16,527 24,935 4,971 6,016 

 2,249 16,527 24,935 4,971 6,016 

 ⌐╟╡ ╩ ∫≡™╢√╘⁸ ⅜ ╦⌂™ ⅜№╢⁹  
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(2)  ╩ ⇔√  

╩ ℮↓≤╩ ⇔⁸ ╩ꜟכꜙ☺◔☻ ⇔⁸ ─ ╩

∆╢⁹ → ↕│ ⌐╟╡ → ↕╙ ╢√╘⁸2.5 ≤⇔≡ ╩ ∫√⁹  

 

 2. 5. 4 ⌐ ™√ ─  

ה    

1)  ─ ≤   2. 4. 1 

2) ⅛↑  ↔╖   2. 3. 3 

 ↑↔╖   2. 3. 6 

 ↑↔╖   2. 3. 21 

3) ↕  ₈ ₒ 18- 2 ₉x( 31

⁸ )⌐≡⁸ m ⅜ ╕⇔™≤↕╣≡™╢⁹ 2.5 m 

4) ☻Ɑכ

☻  

─ ⁸ ─ ☻Ɑכ☻⌂≥╩

⇔√ ⌐ ⌐ ∆╢ ─ ╩ ∆⁹₈

ₒ 18- 2 ₉x( 31 ⁸

)⌐ ≠⅝⁸100 ≤∆╢⁹  

100  

 

ₒ ⌐ꜟכꜙ☺◔☻ ≠™√ ─ ₓ  

─ ↑↔╖ ┘ ↔╖─ - m3  

÷ ╖ → ↕ m  

 2. 5. 5 ╩ ⇔√ ─ ╘ ─  

↑↔╖ 19,648 25,363m3 ╩ ⅛ ≢ ⇔≡ ≢ ⁸  

↔╖ 261,052 310,962m3 ╩ ⅛ ⅛╠ 27⅛ ╕≢ ⇔≡⁸ ⅛

⅛╠ 33⅛ ╕≢≢ ∆╢ ⁸ 27⅛ ⌐ 48,149m2⅜ ≤⌂╢⁹ 
 

  1  3  6  9  12  15  18  21  24  27  30  33  36 

─  

↑↔╖                                        

                                       

↔╖  

                                       

                                       

 2. 5- ꜟכꜙ☺◔☻ 1 ─  

 

ꜟכꜙ☺◔☻   

ᵑ ↑↔╖─  ⅛ 6⅛  

ᵒ ↑↔╖─  ⅛╠  

ᵓ ⌐╟∫≡ ∂╢ ─  ⅛ 27⅛  

ᵔ ⌐╟∫≡ ∂╢ ─  ⅛ 33⅛  

ᵕ ─  33⅛ 36⅛  
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 2. 5- 2 ─ ⌐⅔↑╢ ─  
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 2. 5- 3 ─ ⌐⅔↑╢ ─  
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 2. 5- 4 ─ ⌐⅔↑╢ ≤ ─  

 

─ ⌐≈™≡╙ ─ ≢ ╩ ╘√⁹∕─ ╩ ⌐ ∆⁹
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 2. 5. 6 ╩ ⇔√ ─ ─  

↑↔╖ 5,338 6,890m3 ╩ ⅛ ≢ ⇔≡ ≢ ⁸  

↔╖ 55,352 (65,934m3 ╩ ⅛ ⅛╠ 20⅛ ╕≢ ⇔≡⁸ ⅛ ⅛╠

24⅛ ╕≢ ∆╢ ⁸20⅛ ⌐ 9,590m2⅜ ≤⌂╢⁹  

  1  3  6  9  12  15  18  21  24  27  30  33  36 

─

 

↑↔╖                                        

                                       

↔╖  

                                       

                                       

 2. 5- ꜟכꜙ☺◔☻ 5 ─  

 

ꜟכꜙ☺◔☻   

ᵑ ↑↔╖─  ⅛ ⅛  

ᵒ ↑↔╖─  ⅛╠  

ᵓ ⌐╟∫≡ ∂╢ ─  ⅛ 20⅛  

ᵔ ⌐╟∫≡ ∂╢ ─  ⅛ 24⅛  

ᵕ ─  24⅛ 27⅛  
 

 

 2. 5. 7 ╩ ⇔√ ─ ─ L0  

↑↔╖ 2, 108 4,136m3 ╩ ⅛ ≢ ⇔≡ ≢ ⁸  

↔╖ 1,247 1,486m3 ╩ ⅛ ⅛╠ 15⅛ ╕≢ ⇔⁸ ⅛ ⅛╠ 24

⅛ ╕≢≢ ∆╢ ⁸ ⅛ ⌐ 1,773m2⅜ ≤⌂╢⁹  

  1  3  6  9  12  15  18  21  24  27  30  33  36 

─

L0  

↑↔╖                                        

                                       

↔╖  

                                       

                                       

 2. 5- ꜟכꜙ☺◔☻ 6 ─ L0  

 

ꜟכꜙ☺◔☻   

ᵑ ↑↔╖─  ⅛ ⅛  

ᵒ ↑↔╖─  ⅛╠  

ᵓ ⌐╟∫≡ ∂╢ ─  ⅛ 15⅛  

ᵔ ⌐╟∫≡ ∂╢ ─  ⅛ 24⅛  

ᵕ ─  24⅛ 27⅛  
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 2. 5. 8 ╩ ⇔√ ─ ─ L1  

↑↔╖ 21,060 41,319m3 ╩ ⅛ ⅛╠ 10 ⅛ ≢ ⇔⁸1 ⅛↑≡

∆╢ ⁸10⅛ ⌐ 5,509m2⅜ ≤⌂╢⁹  

  1  3  6  9  12  15  18  21  24  27  30  33  36 

─

L1  

↑↔╖                                        

                                       

 2. 5- ꜟכꜙ☺◔☻ 7 ─ L1  

 

ꜟכꜙ☺◔☻   

ᵑ ↑↔╖─  ⅛ 10⅛  

ᵒ ↑↔╖─  ⅛╠  
 

 

 2. 5. 9 ╩ ⇔√ ─ ─ L2  

↑↔╖ 31,773 62,338m3 ╩ ≢ ⇔≡ 1 ≢ ∆╢ ⁸ 12⅛

⌐ 16,623m2⅜ ≤⌂╢⁹  

  1  3  6  9  12  15  18  21  24  27  30  33  36 

─

L2  

↑↔╖                                        

                                       

 2. 5- ꜟכꜙ☺◔☻ 8 ─ L2  

 

ꜟכꜙ☺◔☻   

ᵑ ↑↔╖─  ⅛ 12⅛  

ᵒ ↑↔╖─  ⅛╠ 1  
 

 

 2. 5. 10 ╩ ⇔√ ─ ─ L1  

↑↔╖ 6,334 12,428m3 ╩ ⅛ ⅛╠ ⅛ ≢ ⇔≡ ≢ ∆╢

⁸ ⅛ ⌐ 4,971m2⅜ ≤⌂╢⁹  

  1  3  6  9  12  15  18  21  24  27  30  33  36 

─

L1  

↑↔╖                                        

                                       

 2. 5- ꜟכꜙ☺◔☻ 9 ─ L1  

 

ꜟכꜙ☺◔☻   

ᵑ ↑↔╖─  ⅛ ⅛  

ᵒ ↑↔╖─  ⅛╠ 1  
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 2. 5. 11 ╩ ⇔√ ─ ─ L2  

↑↔╖ 7,665 15,039m3 ╩ ≢ ⇔≡ ≢ ∆╢ ⁸ ⅛╠ 1

⌐ 6,0 16m2⅜ ≤⌂╢⁹  

  1  3  6  9  12  15  18  21  24  27  30  33  36 

─

L2  

↑↔╖                                        

                                       

 2. 5- ꜟכꜙ☺◔☻ 10 ─ L2  

 

ꜟכꜙ☺◔☻   

ᵑ ↑↔╖─  ⅛ ⅛  

ᵒ ↑↔╖─  ⅛╠ 1  
 

 

╟╡⁸ ╩ ⇔√ ─ │⁸  2. 5. 12⌐ ∆≤⅔╡≢№╢⁹ 

 

 2. 5. 12 ╩ ⇔√ ─ ─  

 ( m2)  

─  48,149 

─  9,590 

─  L0 1, 773 

 L1 5,509 

 L2 16,623 

─  L1 4,971 

 L2 6,016 
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3  ─  

─ ┘ │⁸ ⌐ ∆ ⌐ ≠⅝ ℮⁹  

1 ─ ה ─ ⇔ ╩ ↄ  

(1)  ─ ה ─ ⌂ ⅎ  

│⁸ ⁸ ─ ┘⌐ ה ╩ ╘╢√╘⌐⁸ ⅛╠─

─ ⌂ ⅜ ╘╠╣╢⁹⇔⅛⇔⌂⅜╠⁸ ⌐│ ─ ⅜

∆╢≤≤╙⌐ ─ ┼─ ⅜ ↕╣╢√╘⁸ ─ ╩ ∆╢

╩ ╘ ⇔≡⅔ↄ ⅜№╢⁹  

 

 3. 1- ꜟ♦⸗◐כ◔ 1  

(a) Ᵽꜝfi☻⅜ ╣≡™╢⁹  

 

─  
─  

─  

─↔╖  
↔╖  

 

  
 

 

─  
─  

( b) │◐כ◔ ╣╢⁹ 

 

─  
 

 

─↔╖  
↔╖  

 
  

 

 

─  
ה╖↔ ↑↔╖  

 
 

 

( c) ┼─ Ᵽꜝfi☻⅜≤╣⁸◔כ◐│ ╣⌂™⁹  

 

─       

 

─  
 

 

─↔╖  
↔╖  

 

  
 

 

─  
ה╖↔ ↑↔╖  

 
⁸  
┼─  

 

─   

 

─  
─  

⁸  
┼─  
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 3. 1- 1│₈ ₉₈ ₉₈ ₉─ ╩ ⇔≡™╢⁹ 

(a) ─ │⁸₈ ₉ ₈ ₉ ₈ ₉─ ≤⌂

∫≡⅔╡⁸ ⇔√ ─ ה ⅜ ≤⌂∫≡™╢⁹  

(b) ─ ≢│⁸₈ ₉ ₈ ₉₈ ₉≤⌂∫≡⅔

╡⁸ ה ─ ─ ⅜ ⅎ╠╣╢⁹  

(c) ─ ┼─ ─ ≢│⁸₈ ₉─ ⌐ₐ ⁸

┼─ ₑ╩ ⅎ⁸ ⌐ₐ ─ ₑ⌐╟╡ ╩ →≡™╢⁹╕√⁸₈ ₉

─ ╙ ⌐⁸a ⁸ ┼─ ₑ ┘ₐ ─ ₑ⌐╟╡ ╩ →≡

™╢⁹↓╣⌐╟╡⁸₈ ₉ ₈ ₉ ₈ ₉─ ≤⌂

∫≡⅔╡⁸ ⇔√ ─ ⅜ ≤⌂∫≡™╢⁹  

─ ≢│⁸ ─╟℮⌐₈ ₉₈ ₉₈

₉─Ᵽꜝfi☻╩ ↕∑╢↓≤⅜ ≤⌂╡⁸∕╣╩ ⇔√ ─ ה

ⱨ꜡כ╩  3. 1- 2⌐ ∆⁹ 
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 3. 1- 2 ─ ⱨ꜡כ  
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(2)  ─  

─ │  3. 1. 1⌐ ∆ ─ ╩ ≤⇔⁸

⁸⌐≥↔כꜞ◗♥◌─ ─ ─ ⅛╠ ⌂ ╩ ∆╢↓≤≤∆╢⁹╕√⁸

↔╖│⁸ ⌐ ⅜ ∆╢ ≢│⌂™√╘⁸ ─ ╩ ∆╢↓

≤≤⇔⁸ ⌐ ⇔≡│ꜞ◘▬◒ꜟ⌐ ╩ ↄ↓≤≤⇔√⁹ ─ ╩  3. 1. 2

⌐ ∆⁹⌂⅔⁸ ≢│⁸ ↔╖ ↑↔╖ │ ─ ⅜№╢⅜⁸

⌐│⁸ ⌐ ⌐ ↕╣╢√╘⁸ ≈─ ≤⇔≡ ╩ ∆╢↓≤≤∆

╢⁹ 

 3. 1. 1 ─↔╖─  

↔╖─       
─

 
─

 

 
 
 

 
↔  
 
╖  

↔╖  

↔╖⁸ⱴ♇♅⁸ ─↔╖⁸ ⅔╗

≈⁸∟╡ ⁸ ⁸ ↑╪─ ⁸ ⁸

Ɽ♇◒⁸ ♥כ◌⁸ↄ≈⁸ꜟכ꜡♅☻

fi⁸ ⁸ⱦ♦○♥כⱪ⁸ ●♇Ɽ⁸◗ⱶ

⁸ ⁸ ─ ⁸ ↄ∏⁸∑╪ ↄ∏⁸

⁸⌠™←╢╖⁸ ⁸

⁸  

2 /  

☻
♥

◦

fi

 

 
 
 

 
↔  
 
╖  

ⱪꜝ☻♅♇◒  
 

◦ꜗfiⱪכ ⁸ ⁸☻כ◔─ ה

⁸ ⁸Ɑ♇♩Ⱳ♩ꜟ─┤√הꜝⱬꜟ⁸

ⱪꜝ☻♅♇◒─┤√  

1 /  

 
⁸♄fiⱲ⁸ꜟכ ⁸♅ꜝ◦⁸ ⁸

⁸Ⱳכꜟ ⁸ ⁸ Ɽ♇◒  
1 /  

 
╖ ─ ⁸ ═ ─ ⁸☻ⱪ꜠כ ⁸

כ◐♇◒™ ⁸ ⅝℮≥╪─▪ꜟⱵ  
1 /  

 

⌂═⁸ⱨꜝ▬Ɽfi⁸ⱨ□fiⱥ⁸כ♃כ

⁸♪כ●☺Ⱪ⁸●☻꜠fi☺⁸꜠fiכ♩☻

▪fi♥♫⁸☻◐⁸◒♇♩☻כ◗ꜟⱨ◒

ꜝⱩ⁸ ⌂≥ ⅜ ≢≢⅝≡™

╢╙─  

1 /  

┘╪  
═ ⁸ ╖ ⁸ ╖ ─┘╪╩ [

][ ][ ][ ∕─ ─ ┘╪]─  
1 /  

Ɑ♇♩Ⱳ♩ꜟ  ⁸ ⁸ ─Ɑ♇♩Ⱳ♩ꜟ  1 /  

 
 
 

 
↔  
 
╖  

↔╖  
 

⁸ ⁸ ⁸FAX⁸☻Ⱨכ◌כ  
1 /  

 
ꜟ⁸ⱬכ◌כ⁸ⱬⱦ♩כ◦♪ꜟ▬ꜗ♅⁸

♩⌂≥( ≤ ─╙─≢ ↕╣╢╙─)  
1 /  

↔╖  
⁸ ⁸ ⁸כ♃▬ꜝ⁸ ⁸

⌂≥ ╩ ╗  
1 /  

↔╖  
●ꜝ☻⁸ↄ⅞⁸ ⁸ ⁸ ┘╪⁸◓

ꜝ☻⁸⅛⅜╖⌂≥ ●ꜝ☻ ╛ ⁸

⌐ ╩ ℮╙─  

1 /  

↔╖  

√╪∆⁸ ⁸ ⁸כ□Ⱪꜟ⁸♁ⱨכ♥⁸

⇔ ⁸ ⁸ ⁸ ꜠fi☺⁸

╖Ⱶ◦fi⁸ ⁸ כ◒⁸

Ⱳ♇◒☻⁸כꜝ ⁸ⱬⱦכⱣ☻  

  

₈ ↔╖ ↑ ה ⇔ ⅝ 2020 ₉  
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 3. 1. 2 ─↔╖─  

כꜞ◗♥◌  ↔╖─  

↔╖  

↔╖  

↔╖  
↔╖⁸ⱪꜝ☻♅♇◒ ⁸ ⁸ ⁸ ⁸

┘╪⁸Ɑ♇♩Ⱳ♩ꜟ⁸ ↔╖⁸ ↔╖⁸ ↔╖  

⇔  ╖ ╡⇔ ⁸ ♩▬꜠─⇔  

 

↔╖  
ↄ∏⁸◖fi◒ꜞ⁸╠⅜♩כ ↄ∏⁸ ⁸ ⁸

 

↑↔╖  ↔╖  

 │  

 

↔╖  ↄ∏⁸◖fi◒ꜞ⁸╠⅜♩כ ↄ∏⁸ ⁸  

↑↔╖  ↔╖  

⇔  ⇔√  

⌂

⅜ ⌂

 

ꜞ ◘ ▬

◒ ꜟ

 

♥꜠ⱦ⁸ ⁸ ⁸◄▪◖fi  

∕─  ♃▬ꜘ⁸Ɽ♁◖fi⁸ ╗ ⁸
⁸ ●♁ꜞfiה ⌂≥ ⁸◦fi♫הכ ⁸○▬

ꜟⱥ⁸כ♃כ●☻Ⱳfiⱬ⁸ ⁸ ─┘╪⁸ Ᵽ
כꜞ♥♇ ⁸◘▬☼ ╩ ⅎ╢ ↄ∏ה ─ ⁸ ⁸
⁸ ⁸▪☻ⱬ☻♩ ⁸ⱴ♇♩꜠☻⁸ ⁸
↔╖  ⌂≥  
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─℮∟⁸ ─≤⅔╡⁸ ─ ╩╖√∆╙─│ ⌐│ ≤⇔

≡ ╡ ℮↓≤⅜≢⅝╢⁹  

 

ₒ ⅜ ∆╢ ₓ 

(1) ─ ╩∆═≡ √∆ │ ≤⇔≡ ╡ ℮  

( a) ⅜ ⌐ ∆╢ ≢№╢↓≤  

( b) ⅜ ⅛╠ ↕╣╢╙─≤ ≢№╢↓≤  

( c) ⅜ ⌐ ≤⇔≡ ⅛╠ ↕╣╢ ≤ ⌐

╩ ℮ ≢№╢↓≤  

ₒ ₓ ≤⌂╢╙─  

¶ ⌐╟╡ ↕╣╢╙─ ⅛╠─ ↄ∏⁸ ⅛╠─

ↄ∏⁸ ⅛╠─ ↄ∏⁸ ⅛╠─ ⁸ ⅛╠─

⌂≥  

¶ ─ ⌂≥  

¶ ─ ⁸ ⁸ ⌂≥  

   β ∟ ─ ⌂≥│  

 

ₒ ─ ה ⌐ ℮ ₓ  

( 1) ─™∏╣⅛⌐ ∆╢╙─│ ≤⇔≡ ╡ ℮  

( a) ╛ ─ ⅜ ⌐⅔™≡₈ ₉≤

─ │₈ ₉ ↕╣√ ≢№∫≡⁸ ⅜ ⁸ ה ⅜

≤ ╘╢╙─ ─╖⁸ │  

    β ⅜ ∆╢ ≢╙  

( b) ╕√│ Ⱳꜝfi♥▫▪⅜ ╕√│ ╩ ∆╢ ה

ה ─ ╩ ╦⌂™  

    β ─ │ ⌐ ╢  

ₒ ₓ ≤⌂╢╙─  

¶ ⅜ ─ ─ ╩ ™⁸ ╕√│ Ⱳꜝfi♥▫▪⅜ ↕

╣√ ╩ ─ ⌐ ∟ ╗  Ҝ ꜞⱨ◊כⱶ⌐  

βꜞⱨ◊כⱶ╩ ℮ │⁸ ⌐ ⅛╠─ ≢№╡⁸ ─╖╩

╛ Ⱳꜝfi♥▫▪⅜ ℮ ≢№∫≡╙⁸ ⌐╟╢ ה ≤│ ╘

╠╣⌂™ 
 

 1 
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(3)  ⌐ ה ╩ ℮  

│⁸ ∆╢ ⌐ ═⁸ ┘ ⅜ ∆╢↓≤⅜

↕╣╢⁹↓─ ⁸ ─ ⌐ ∂≡ ─ ╩≈↑⁸ ╩ ⇔≢⅝

╢╙─│≢⅝╢∞↑ ⇔⌐∆╢↓≤╩ ≤∆╢⁹ ─≥↔כꜞ◗♥◌─

╩  3. 1. 3⌐ ∆ ⱨ▼כ☼⌐≈™≡│ 4 4.0.1 ⁹  

 

 

ừ ⌐ ℮  

 ─ ─ ⅛╠⁸ ─№╢ ┘⇔ ⌐≈™≡│⁸ ⌐ ה

∆╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹╟∫≡⁸ ↔╖╛⅔╗≈⌂≥─ ╛

─№╢ ⅜ ╕╣╢ ↔╖ ┘ ♩▬꜠─⇔ ╩ ⌐ ℮↓≤≤∆╢⁹╕

√⁸ │ ╩ ╖ ⇔╛∆™√╘⁸↓╣╠╙ ⌐ ℮↓≤≤∆╢⁹  

ừ ⌐ ⅜ ≤⌂╢╙─  

 ╛ ⌐ ∫≡ ↕╣╢ ⌐≈™≡│⁸ ⌐ ╩ ∆╢↓≤

≤⇔⁸↓╣⌐│ ⁸ ┘╪⁸Ɑ♇♩Ⱳ♩ꜟ ┘ ↔╖ ⅜ ∆╢⁹  

ừ ≢─ ╩ ∆╢╙─  

 ⅜⌂ↄ⁸ ╩ ⇔⌂™╙─≤∆╢⁹  
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 3. 1. ה 3 ─ 1/2  

כꜞ◗♥◌  
≤⌂╢  

 

 

 
  

↔
╖ 

↔
╖ 

↔╖   
─↔╖

≢  

─↔╖

≢  

 

 ≢─ ╩  

─↔╖

≢  

┘╪  

Ɑ♇♩Ⱳ♩ꜟ  

↔╖  

ⱪꜝ☻♅♇◒  

 

≢─ ╩  

 

 

↔╖  

↔╖  

⇔   
╩ ⇔⌂™ │⁸

╩  
│ ╩ ℮⁹  

↔
╖ 

↔
╖ 

↔╖  

 ≢  ≢  

 

┘╪  

Ɑ♇♩Ⱳ♩ꜟ  

↔╖  

ⱪꜝ☻♅♇◒  

 

 

 

↔╖  

↔╖  

⇔   ⌐  ⌐  
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 3. 1. ה 3 ─ 2/2  

כꜞ◗♥◌  
≤⌂╢  

 

 

 
  

 

 

↔╖  

ↄ∏⁸◖fi◒ꜞכ

♩⅜╠⁸ ↄ∏⁸

⁸  

 

─ ≤⌂╢╙

──╖ ⌐ ∆╢

⌂ ╡ ∆╢ ⁹ 

─ ≤⌂╢╙

──╖ ⌐ ∆╢

⌂ ╡ ∆╢ ⁹ 

  

⅜№╢√╘ ⌐

⇔⁸ ⌐

∆╢⁹  

⅜№╢√╘ ⌐

⇔⁸ ⌐

∆╢⁹  

↑↔╖   ≢  ≢  

  

─ ≤⌂╢╙

─│ ┼ ⇔⁸∕

─ ─╙─│∕─╕╕

 

─ ≤⌂╢╙

─│ ┼ ⇔⁸∕

─ ─╙─│∕─╕╕

 

 

 

↔╖  

ↄ∏⁸◖fi◒ꜞכ

♩⅜╠⁸ ↄ∏⁸

⁸  

 

─ ≤⌂╢╙

──╖ ┼ ∆╢

⌂ ╡ ∆╢ ⁹ 

─ ≤⌂╢╙

──╖ ┼ ∆╢

⌂ ╡ ∆╢ ⁹ 

↑↔╖   ≢  ≢  

⇔   ⌐  ⌐  

⌂ ⅜ ⌂   

⌂ ╡ ╩

⇔⁸ ─№╢╙──

╖ ─ ╩ ℮⁹  

⌂ ╡ ╩

⇔⁸ ─№╢╙──

╖ ─ ╩ ℮⁹  
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2 ↔╖─  ⅜≥↓≢ ─ ה ╩ ℮⅛  

(1)  ─  

─ ─ ╩  3. 2. 1⌐ ∆⁹  

 

 3. 2. 1 ─  

  
 

 
 

t  

 

t/  

 

Ɽ♇◌כ  

 0 0 0 

 41 2.5  102.5 

Ⱳ♦▫כ  

♩ꜝ♇◒  

 4 3.0  12.0 

 20 2.5  50.0 

 65 -  160.5 

12  

 

(2)  ─  

─ ⌐ √╡⁸ │⁸ ─ ⌐ ≠⅝⁸

⌐ ╩ ∆╢⁹ ─ ∞↑≢│ ≢⅝⌂™

│⁸ │ ╛ ─ ┘ ⌐ ╩ ∆╢⁹  

 

(3)  ─ ⁸  

↑↔╖ ─ ⌐≈™≡│⁸ ─ │ ─ ┼─

╩ ≤⇔≈≈╙⁸ ─ ╛▬fiⱨꜝ─ ╩ ╕ⅎ≡ ─ ╛ ─ ⅝

┼─ ╙ ⌐ ╩ ∆╢ ⅜№╢⁹ │⁸╛╗╩ ∏ ╛

─ ⅝ ┼─ ⅜ ≤⌂∫√ ⌐│⁸ ─ ╩ ⇔⁸

─ ⌐ ─ ╩ ∆╢⁹∕─√╘⁸ │ ╩ ∆╢

⅜№╢⅜⁸ ≢ ⇔√ ≢│ ╩ ≢⅝⌂™ ╛ ⅜ ∆

╢ ⌐│⁸ ⁸ ┘ ⌐ ╩ ∆╢⁹⌂⅔⁸ ⅜ ↕╣√ │⁸

─ ╩ ∆╢ ─ ⌐♩כꜟ ╖ ╗↓≤≢ ∆╢⁹  

─

╛ ┼─ ⌐ ╢ ─

┼─
─ ┼─

ה

⁸ ┘ ┼─ ⌐ ╢ ─

 3. 2- 1 ─  
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3 ─ ה  ╩ ≤⇔⁸≥↓≢ ╩ ℮⅛  

(1)  ─  

│⁸ ⌐ ⌐ ∆╢√╘ ─ ─ ≢

∆╢↓≤⅜ ≤⌂╢↓≤⅜ ↕╣╢⁹↓─↓≤│⁸ ─ ─ ─

≢╙ ⅜ ↕╣≡™╢⁹  

─ ⅜ ╩ ⅎ╢ ⁸ ─ ⌐ ∂≡ ─

╩≈↑⁸ ⌐╦√╡ ╩ ℮↓≤≤⌂╢⁹ ╩ ≈ │⁸

⌂ ─ ⌐ ↕╣╢↓≤≤⌂╢⁹ ≢│⁸ ─╟℮⌐ ╩ ∆╢

╩ ≤ ┬↓≤≤∆╢⁹╕√⁸ │⁸ ≢─ ⌐ ↑√ ╛

─ ╙ ℮ ≤⇔⁸ ≤ ⅜ ≤⌂∫≡ ─

╩ ⅎ╢ ╩ ∆╢↓≤≤∆╢⁹  

 

(2)  ─ ─  

≢│⁸ ┘ꜝ▬ⱨꜝ▬fi─ ╩ ≤⇔≡⁸ ─ ⅛╠ ─

⅜ ∆╢⁹↓─√╘⁸ ⅛╠№╠⅛∂╘ ⇔≡™╢ ⌐⅔↑╢

─ ╩ ⇔⁸ ⌐☻ⱶכ☼⌂ ⅜ ⅎ╢╟℮ ╩⇔≡⅔ↄ⁹  3. 3- 1⌐

─ ⱨ꜡כ╩ ∆⁹  

 

 3. 3- 1 ─ ⱨ꜡כ  

₈ ₉ ( 30 ⁸ )  

 

 

 

β ─ │ 2 ╩  
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│⁸ ─ ─ ─ ≤⇔≡ ─ ╩ ⇔≡™╢⁹  

 

 2 

₈ ─ ≤ ₉ Ⱡ♇♩꞉כ◒ 2011 ⁸ ╡ ╘  

 

─ ⌐ √∫≡│⁸ ⌐ ≠ↄ ™╦╝╢₈ ₉

≢ ↕╣√⁸₈ ₉╩ ⌐∆╢↓≤⅜≢⅝╢⁹╕√⁸ ⌐

∆╢ ╛ ≤ ⌐ ╩ ℮↓≤≤∆╢⁹ ⌐ ⌐ ∆╢ ⁸

╩ ∆╢√╘─ ≤ ─ ─ ╩ ⌐ ⇔≡⁸ ╛

⌐ ∆╢↓≤⅜ ╕⇔™⁹  

 ̧ ⅝─ │⁸ ─ ⅛╠∆╢≤⁸ ⌐ ┬↓≤⅜ ↕╣╢

√╘⁸ ╛ ◓ꜝ►fi♪⁸ ⁸ ─ ⌐╦√∫≡

≢⅝╢ ⌂ ╩ ∆╢⁹  

 ̧ ⌐ ─ ⅜ ⌂ ⁸ ╩ ⌐ ⇔⁸ ⌂ ─╖

╩ ⇔√ ⁸ ™ ≤ ⅜ ⌂ ╩ ∆╢⁹ ≢

─ ⅜ ⌂ ⁸ ─ ╩ ∆╢⁹  

 ̧ ⌐╟╢ ╛⁸ ⌐╟╢ ⁸ ╛ ∂╪─ ─

╩⌂╢═ↄ ≢⅝╢ ⌐ ⇔⌂™⁸ ⅜ ⌐

⇔⌂™ ╩ ⇔⁸↓╣╠─ ╩ ∆╢ ╩ ∏╢⁹  

 ̧ ♄fiⱪ♩ꜝ♇◒─ ⅜ 4m ─ ≢№╢≤ ⌐ ⌐

fiכ◖│ ≢ 1, 200kN/m2 ╩ ∆╢ ╩ ∆╢⁹ ╩ ≤∆╢

│⁸ ╛ ⌐╟∫≡♩ꜝⱨ▫◌ⱦꜞ♥▫כ╩ ∆╢⁹  

 ̧ ─ ⌐⅔™≡│⁸ ⌐ ⅛╠─ ─ ⅜ ↕╣╢↓≤

⅛╠⁸ ⅜ ⇔≡╙ ─⌂™ ⅎ┌⁸ ╛ ─

♩כ◦╛ ⌐╟╢ ╩ ∆↓≤⁹  

 ̧ ─ ╛ ─√╘⁸ ╛ ─ ╩ ≢ ∆╢ │⁸

ha ─ ™ ╩ ∆╢↓≤⅜ ╕⇔™ ─ ╩╖╢≤⁸1 ﬞ

√╡ 2ha ─ ╩ ⇔≡™╢ ⅜ ™ ⁹  

 ̧ ≢№╣┌⁸ ↔╖≤ ↔╖╛ ─ ─ ╩ ⌐ ↑╢≤⁸

─ ⅜ ↕╣⁸ ₁─ ⅜⇔╛∆ↄ⌂╢⁹  
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 3 

₈ ₉ ( 28 ⁸ ) ⌐ ╩  

 

≤⇔≡ ─ ─ ⌐ ⅜ ⇔√ ─ ╩

⌐ ∆╢⁹ 

─ ≢ ⅜ ⇔√ ─  

ᵑ ∟⌐ ≢⅝╢↓≤  

ᵒ ⇔≡ ≢⅝╢↓≤  

ᵓ ╩ ⇔≡⁸ ≢⅝╢ ↕⅜№╢↓≤  

ᵔ ⌐ ⅜ ™ ≢№╢↓≤  

ᵕ ▪☻ⱨ□ꜟ♩ ↕╣≡™╢↓≤  

 

(3)  ≢─ ќ ה ה  

╩ ⇔⁸ ∆╢↓≤│⁸ ╩ ↕∑╢↓≤≢

─ ⌐ ⅜╢≤≤╙⌐⁸ ─ ⌐╟╢ ◖☻♩─ ⅜ ╕╣╢↓≤

⅛╠⁸ ⌐⅔↑╢ ⅛╠─ ⅜ ≢№╢⁹  

⌐⅔↑╢ │⁸₈ ⌐ ╢ ─ ⌐ ∆╢ ₉ ⁸

₈ ꜞ◘▬◒ꜟ ₉≤™℮⁹ ╛₈ ₉ ⁸₈ ꜞ◘▬◒ꜟ

₉≤™℮⁹⁸ ─ ─ ╩ ⌐⁸  3. 3. 1─ ⌐ ⇔⁸

ה ─ ⌐ √∫≡│ ─ ─ ╛ ⁸ ─

3.3.2 ─ ₁─ ⌐ ∂√ ⌂ ╩ ∆╢⁹  

 ─   

Ẽ  

⁸◓ꜝ►fi♪⁸ ⁸ ⁸ ⁸ⱨ□ⱵꜞכⱤ⁸◒כ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ╡ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ה  ╒⅛  

 55ﬞ ⁸ 130 m2 

 ⱴꜞfi♃►fi ⁸ ♠כⱳ☻כ♃כ⸗ ⁸ ◓ꜝ►fi♪  ╒⅛ 

Μ ⁸ ⁸  ╒⅛ 

 Μ 318ﬞ , , ⁸ 21ﬞ

,  
 

Ẽ  

 ⁸ ⁸  ╒⅛  

 ⁸ ⁸ ⁸ ◓ꜝ►fi♪⁸☻

ⱳכ♠☿fi♃כ ⁸ ◓ꜝ►fi♪  ╒⅛  

─  Μ ⁸  
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 3. 3. 1 ⌐⅔↑╢ ┘  

  

ↄ

∏  

ↄ∏  

 

¶ ⁸ │≢⅝╢∞↑ ™ ≢ ה ⇔⁸ ╛

Ⱳכ♪≤⇔≡ ∆╢⁹ ╛ │ ⱪ♇♅ה

⇔⁸ ╛ ≤⇔≡ ∆╢⁹  

◖fi◒ꜞכ♩⅜╠  ¶ 40mm ⌐ ⇔⁸ ◒ꜝ♇◦ꜗꜝfi ⁸ ⁸

≤⇔≡ ∆╢⁹  

¶ ╘ ⇔ ה ╘ ◒ꜝ♇◦ꜗꜝfiה ≤⇔≡

∆╢⁹ │ ⌐ ∂≡ ⇔ ╩ ℮⁹  

¶ ◖fi◒ꜞכ♩⅜╠─ ⌐╟╡⁸ ─ ₈ ₉

₈ ₉₈ ₉ ⌐ ∆╢⁹  

ↄ∏  ¶ ≤⇔≡ ⅜ ╕⇔™⁹  

 

↔╖   ¶ ↔╖⁸ⱪꜝ☻♅♇◒ ⁸ ≢⅝⌂™ ↄ∏ ≢№╡⁸

∆╢⁹  

 ¶ ⇔≡ ∆╢⁹ ≢⅝⌂™╙─│ ∆╢⁹  

⁸ ⁸◌

♩♇Ɑכ  

¶ ⇔≡ ∆╢⁹ ≢⅝⌂™╙─│ ∆╢⁹  

☻ⱪꜞfi◓ ╡

 

¶ ☻ⱪꜞfi◓╩ ⇔√ ⁸ ⇔≡ ∆╢⁹  

 

↔╖  ¶ ⁸●ꜝ☻⁸ ⁸ ≢№╡⁸ ∆╢⁹  

↔╖  ¶ ⁸ ⅜ ⌂ ꜞ◘▬◒ꜟ ⁸ ≢

№╡⁸ ╩ ⇔√ ⁸ │ ∆╢⁹  

↔╖  ¶ ⅜ ⌂ ┼ ╩ ∆╢⁹  

∕

─

 

ꜞ◘▬◒ꜟ

 

¶ ♥꜠ⱦ⁸◄▪◖fi⁸ ה ⁸ ⁸ │

⌐ ⇔≡ꜞ◘▬◒ꜟ∆╢⁹  

♃▬ꜘ  ¶ ─╕╕ ≢ ∆╢⁹  

ה ¶ ⁸♃▬ꜘ♅♇ⱪ ⇔⁸ ⁸☿ⱷ

fi♩ ┼ ∆╢⁹  

¶ ♃▬ꜘ─╕╕─ ⁸ ⌐≡ ⁸ ꜞ◘▬◒ꜟ∆╢⁹  

¶ ≤⇔≡ ⌐ ⅝ ⇔ ⁸ ꜞ◘▬◒ꜟ∆╢⁹  

∕─ ⌂

⅜ ⌂

 

¶ ⅜ ⌂ ┼ ╩ ∆╢⁹  

 

⅜

⌂  

¶ ╘ ⇔ ⁸ ╡ ─ ╛☿ⱷfi♩ ⌐∆╢ ⁸

⌂ ╡ ≤⇔≡ ∆╢⁹  

¶ ╩ ≡⁸ ⅜ ⌐⌂∫√ ╙ ≤∆╢⁹  

⅜

≢№╢  

¶ ╛ ─ ╩ ╗ ⌐≈™≡│ ╛⅛⌂ ⅜ ╕⇔

™⁹∕╣⅜ ⇔™ │⁸ ( ─ ה )╩ ℮⁹  

¶ ≤ ⌐ ∂≡⁸ ⌂ ╩ ∂╢⁹  

β ─꜠▬▪►♩│  3. 3- 2╩ ─↓≤  

 ₒ 22 ⁸xo 24- 13ₓ╛ ─ ─ ╩ ╕ⅎ  
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 3. 3. 2 ─  

 ─  

ה  ─  

╖∏⌡ה ╛ ─  

ה  ⌐╟╢ ─  

ה  ⌐╟╢  

ה ⌐╟╢  

ה ⌐╟╢ ─  

ה ⌂≥ ה ─ ─№╢ ─  

ה ⌐╟∫≡│ ה  ⌂≥  

₈ ₉ ( 30 ⁸ )  

 

(4)  ─  

│⁸ ─ ⅜ ∆╢╕≢─ ⁸ ⌐╦√∫≡ ∆╢↓≤⅜

↕╣╢⁹ ↕╣╢ ⌐│ ₁⌂ ─╙─⅜№╡⁸ ⌐│ ╛ ─№╢

╙── ╙ ⅎ╠╣╢⁹∕─√╘⁸ ─ ⌐ √∫≡│ ≤ ─↓≤

╩ ⌐ ∆╢ ⅜№╢⁹ ─ ⌐ √╡⁸ ↕╣╢ ≤ ╩  3. 3. 3

⌐ ∆⁹ ─ ╛ ─ ⌐ ∂≡⁸ ⌐ ∆ ─ ⌐≈™≡

∆╢⁹ 

╕√⁸ ∆╢ ─ Ᵽ♇◒◓ꜝfi♪ ─ ⌂ ─√╘⁸ ─

⌐ ─ 10 ╩ ⇔≡⅔ↄ≤⁸ ─ ╩∆╢ ⌐ ≢№

╢⁹ 
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 3. 3. 3 ─ ┘  

   

╛

╩ ╗ ⌐

╟╢ ╛

 

ה ─ ⅜ ↕╣╢ ─ ╩

 

ה ⌂ ╩♩כ◦ ─♩כ◦ ─√

♩כ◦⁸╘ ⌐ ╩  

ה ─ ≤⇔≡ 50cm─ ╛ ─

 

  

─  ╕╡  

ה ⌐ ─ ╩ ↑╢  

ה ╡─√╘⁸ │ⱴ►fi♪ ⌐  

ה ─⅜╣⅝─ ⅝ ╘⌐╟╢ ─  

ה ♃▬ꜘ─ ─ ♃▬ꜘ│

⌐ ⅜ ╕╢ ⌐⌂∫≡™╢√╘  

ה ה

  

─

ה  

─☻ⱨ▼fiה  

ה ↕╣√ ╩Ⱡ♇♩≢ ℮  

 

 

  

ה   

─  ─꜠▬▪►♩─  

ה ╡ ☻Ɑכ☻╩ ↄ  

ה ♪כꜘ╘√─ ⌐ ☻Ɑכ☻╩  

─ ⌠⅛╢╖  

ה ╛ ⁸ ™√ ─ ∂╪─

╙ ╡   

⁸   

╛◔● ─  

ה ╛ ─  

ה ╩ ℮√╘─ ⁸ ⁸

─√╘─ ⁸ ─  

ה ─  

  

  

─ ┘

 

ה ⌐ ─  

─ⱴfi♪כ●ה  

ה │ ⌐ ≢⅝⌂™ ⌐  

 

  

⁸  

 

 

 

  

─  ┼─ ─  

ה ─ ≢ ╖  

⌂  

ה ♅♇ⱪ─ ╩ ⌐ ─

ⱪ♇♅ה ╩ ⌐  

⁸

  

₈ (◓♇♪ⱪꜝ◒♥▫☻ )  23 15 ₉  
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(5)  ┼─ ╣  

  ↑↔╖─ ╣  

─ ⌐≈™≡ ─ ⁸ ─ ↑ ╣╩ ╘╢⁹ 

 

 

─ ה ─  

─ ┼─ ↑ ╣⌐ √∫≡│⁸ ─ ⌂ ┘ ─

╡─√╘⌐⁸ ─ ╛ ─ ╩ ∆╢ ⅜№╢⁹∕─√╘⁸

⌐ ⇔≡ ─ ╩ ╗ ⱴ♬ⱨ▼☻♩ ─ ╩ ╘╢↓≤╩ ∆╢⁹ 

 

 3. 3. 4 ┼─ ≢ ∆╢═⅝  

ủ  

Ừ  

Ừ  

Ừ ─   

ủ ─ ╤⇔  

ủ ─  

ủ ─  

ủ  

 

Ừ  ủ ⌂ ≢ ∆╢  

⌂⅔⁸ ⌐≈™≡│⁸ ─ ╩ ∆╢ ─ ꜟכ◔☻◒♇ꜝ♩⁸

⌐╟╡ ∆╢↓≤⅜ ╕⇔™⅜⁸ ─ ⌂≥╩♦☺♃ꜟ◌ⱷꜝ ⅜ ╢╟

℮⌐ ╢≤ ⇔╛∆™ ≢ ⇔≡⅔⅝⁸ ∕─ ⅛╠ ∆╢⌂≥─ ╙

≢№╢⁹ ⅜ ⌂ ↔╖ ⅜ ┼ ↕╣╢ ⌐│⁸ ה ⌐│

╩ ∆╢⁹

 ̧ ⱴ♬ⱨ▼☻♩( )╩ ⇔⁸ ↕╣╢ ─ ╛ ╩ ∆╢⁹ 

 ̧ ╣ ╩ ⇔⁸ ─ ╛ ─ ╩◖fi♩꜡⁹╢∆ꜟכ  

 ̧ ┼─ ⌂ ─ ╛ ─√╘⁸ ─ ╩ ⌐ ℮⁹ 
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↔╖─ ╣ ─  

─ ─ ⅛╠⁸ ↕╣╢ ⌐≈™≡ ╩ ∆╢⁹ ─ ≤

⇔≡ ─ ⌐≈™≡─ ╩ ╘╢≤≤╙⌐⁸ ⌐ ∂≡ ∆╢↓≤≤∆╢⁹ 

 

 

─  

≢─ ╛ ⌂ ─ ⅛╠⁸ ─ ⌐≈™≡ ∆╢⁹  

 

 

 

 ̧ ─ ┘ ╩♩כꜟ ∆ ─ ה ⌐╟╡⁸ ─ ⌂

⅝╩ ∆╢⁹  

 ̧ ╩♩כꜟ ⇔⁸ ╩ ⇔≡ ─ ╩ ╢⁹  

 ̧ ⌂ ╩ ∆╢√╘⁸ ⌐ ╩ ∆╢⁹  

 

 ̧ ⌐ ╣╢ │⁸ ⇔√ ⅛╠ ∆╢ ⌐ ╢↓≤≤

⇔⁸ ⌐│ ⌐ ╩ ∆╢⁹  

 ̧ ─ ─√╘⌐ ⇔√ ─ ╩ ⅝⁸ ↕╣≡™⌂

™⁸№╢™│ ⅜ ⌂ │ ╩ ╘⌂™⁹ ⅜ ⌂ │

╩ ∆╢⁹  

 ̧ ┼─ ⌂ ─ ╛ ─√╘⁸ ─ ╩ ⌐ ℮⁹ 
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(6)  ─ ה  

─ ⌐≈™≡ ─ ⁸ ─ ╩ ╘╢⁹  

─꜠▬▪►♩  

⌐ ↔≤─ ╩ ⇔⁸ ↔≤⌐ ╣╢⁹ ─

ה ⌐≈™≡│⁸ ─ ≤ ↕╣╢ ─ ⌐№∫√ ╡ ↑╩ ∫√

≢⁸ ─ ☻Ɑכ☻╩ ⌐ ↄ ⇔≡ ─ ♩כꜟ⁸ ╩ ∆

╢⁹ ☻☿◒▪─┼♪כꜘ ╙ ה ╩ ♪כꜘ⁸√╕⁸⇔≥─╙√⇔ ⌐

╩ ⌐ ℮√╘─☻Ɑכ☻ ⌐ ∆╢↓≤≢⁸ ⌐ ⅜ ╗╟℮ ╢

⅜№╢⁹  3. 3- 2⌐ ─꜠▬▪►♩ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3. 3- 2 ─ ꜠▬▪►♩  

 

ꜞ
◘
▬
◒
ꜟ

 

ה  

fi◖▪◄ה  

ⱦ꜠♥ה  

ה  

ה ↔╖  

ה  

Ɽ♁◖fi  

↔╖  
ה  

∕
─

 

ה ♃▬ꜘ  

ה  

 

ה  

ה  

╪√℮╜∂ה  

ה  

☻
ⱪ
ꜞ
fi
◓

 

☻꜠♩♇ⱴה  

כ□ⱨ♁ה  

☻ꜝ●ה  

ⱦfiה  

ה  

ה  

ꜞ◘▬◒ꜟ⁸

╕╖╣  

↔
╖ 

כꜞ♥♇Ᵽה  

Ⱳfiⱬ☻●ה ╡☻ⱪ꜠כ  

ה  

ה  

 

↔╖  

β◖fi◒ꜞכ♩⅜╠│ 

─  

 

 

  

ↄ∏  

ה ↄ∏  

ה  

─⧵ה  

ה ↄ∏  

ה ◗Ⱶ  

ꜟכ♬ⱦה  

◒♇♅☻ꜝⱪה  
↔
╖ 

ↄ
∏ 
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ⱶכ♪≈╕↓ 4  ꜠▬▪►♩  

ⱶכ♪≈╕↓ ─ ⌐⅔↑╢   
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─ ╖ →  

≢│⁸ ↔╖╛ ↄ∏⁸ ⁸♩☻♄כ♄♇꜠ꜙ◦⁸ ♃▬ꜘ⁸

ⱪꜝ☻♅♇◒ ⁸ ↔╖⁸ ⅛╠ ⅜ ∆╢↓≤⅜№╢√╘⁸ ─

⌐ ⇔≡ ╩ ℮⁹ ─ⱷ◌♬☼ⱶ⌐≈™≡│⁸ ⌐ ∆⁹  

 

 5

 ̧ ⌐ ╖ →╠╣╢ │⁸ ↕ ⌐∆╢⁹╕√⁸ ╖ →╠

╣╢ ≤ ≤─ │ ≤∆╢⁹  

 

 

 

 

 

 ̧ ●☻Ⱳfiⱬ⁸ꜝ▬♃⁸כ ⁸Ᵽ▬◒⁸ ─ ╩ ╗ ╛⁸

⁸Ᵽ♇♥ꜞ⁸כ ─ ╩ ╠∆ ─ ╩ ↑╢⁹╕√⁸↓╣╠

╩ ╗ ─№╢ ה ─ ≤ ╩ ↕∑⌂™⁹  

 ̧ ╖ →╠╣√ ─ ≢ ∆╢ ─ ╩ ≢ ∆╢ ∂≤

↓╤⌐ ∫≡ ⇔⌂™ ⁹  

 ̧ ⌐ │ ─ ╡ ⇔╩ ™⁸ ╖ →√╕╕─ ≢

⇔⌂™╟℮⌐∆╢⁹  

 ̧ ⌐╟╢ ╩ ™⁸ ⌐╟╢ ─ ╠⅞╛ ⅜ ↕╣√ ⌐

│⁸ ∟⌐ ⅛╠ ─ ↕─ ╩ ⇔⁸ 40 70 ≢№╣┌⁸∕─

─ ╡ ⇔≤ ⅝ ⅎ─ ╩ ℮⁹ ⅜ ↕╣√ ⌐│⁸ ⌐ ∆

╢↓≤⁹  

 ̧ ╡ ⇔─ ─ │ ─ ⅜ ∆╢√╘⁸ ⌐ ⅜ ≢№╢⁹ 

 ̧ ─ │⁸ ╟╡╙ ﬞ ╣≢ ∆╢↓≤⅛╠⁸ ⌂ↄ

≤╙ 10 ╕≢│ ⅜ ≢№╢⁹  

 ̧ ╖ →⅛╠ ╕≢⅜ ─ │↓─ ╡≢⌂™⁹  

 ̧ ⅜ ⇔√≤⅝─√╘⌐⁸ ה ─ ╩ ⇔≡⅔ↄ⁹  

 ̧ ●☻ ⅝ ╩ ⇔≡ ╩ ╘╢↓≤≢ ╩ ∆╢ ⁸

╡ ™⌐ ∆╢↓≤⁹ ─ ⅜ 80 №╢≤⁸ ⌐

⅜ ⇔√ ⌐ ⌐ ╢ ⅜№╢↓≤⁸ ↕ 30cm ─ ╩ ™≡™╢

│ ╩ ↑╢↓≤⁸ ⇔ↄ│ ╡ ⇔ ⌐ ∆╢↓≤  

  

╛ ─√╘

╩  

╛  

╩ ∆╢√╘  
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(7)  ≢─  

≢│⁸ ↕╣√ ╩ ∆╢∞↑≢⌂ↄ⁸ ⌐ ∂≡ ה ─

╩ ℮↓≤╙ ⅎ╠╣╢⁹↓╣╠─ ╩ ℮⌐ √∫≡│⁸ ⌐

ה ┼─ ⅜ ≤⌂╡⁸╕√⁸ ─ ☻Ɑכ☻╙ ≤⌂╢⁹ ⌐╟

∫≡│⁸ ─ ╩ ↑⁸ ⌐ ∂≡ ™ ↑╢↓≤╙ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

 

↔╖─  

⁸ ─√╘⌐ ⌐ ↕╣√ ↔╖⅜ ⌐ ↕╣╢⁹∕

╣╠╩ ⌐ ∆╢√╘⌐│ ─ ⌐ ∂≡ ∆╢ ⅜ ≤⌂╡⁸∕─

│ ⌐≡ ℮↓≤⅜ ╕⇔™⁹ ≢─ ─ ╩  3. 3- 3⌐⁸꜠▬▪►

♩╩  3. 3- 4⌐ ∆⁹⌂⅔⁸ ≢│⁸ ꜚ♬♇♩ ☿♇♩

√╡⁸100 150m3/ ─ ╩ ⇔≡™╢⁹  

 

 

 

 3. 3- 3 ⌐⅔↑╢ ─  

₈ ₉ 23 30 ⁸  

 

 

₈ ₉ 23 30 ⁸ ╩╙≤⌐  

 3. 3- 4 ⌐⅔↑╢ ꜠▬▪►♩─  

ₒ◓ꜝ♇ⱪꜟₓ  
↔≤⌐  

 

◖fi◒
 ♩כꜞ

 
↔╖  

  
 

 
 

↔╖  

 
↔╖  

ↄ∏  

☻
♥

☺ 

☻
♥

☺ 

 
ↄ∏  

ₒⱴ◓Ⱡ♇♩ₓ  
ↄ∏╩  

ₒ ₓ  
ה ╩  ₒⱱ▬ꜟ꜡כ♄כₓ  

─ ╩  

 

ⱴ◓Ⱡ♇♩
⌐╟╢

 

⌐╟╢

 

 

 
ⱱ▬ꜟ꜡כ
╢╟⌐כ♄
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─ ╩ ⇔√ ─╒⅛⁸ ╛ ╩⅛┬∫√╙── ╛ ─√╘─

ⱪכꜟ ╩ ∆╢↓≤╙ ⅎ╠╣╢⁹∕─ │ ⇔√ ─ ≤

─ ╩ ℮ ⅜№╢⁹  

 

 

ה ─ ⅜ ─ ⁸ │ ─√╘⁸ ─

╩ ∆╢↓≤╙ ⅎ╠╣╢⁹╕√⁸⅜╣⅝ ─ ⅜ ─ ⁸◖fi◒ꜞכ

♩ ─ ╩ ∆╢↓≤╙ ⅎ╠╣╢⁹ 

⅜ ⇔⌂™ ⌐≈™≡│⁸ ╛ ⁸ ⌐ ה ╩ ∆╢

≤≤╙⌐⁸ ⌐╟∫≡│ ∕─╙─╩ ∆╢↓≤╙ ∆╢⁹  

 

 

─≈╕↓◒כⱤכ☺꜡◖◄ ⅜ ≢⅝⌂™ ╛ ╩ ∆╢

⅜№╢ ⁸ ╩ ∆╢↓≤≤⌂╢⁹∕─√╘⁸ ╛ ─ ≤ ⌐

╩ ℮ ⅜№╢⁹ 

 

(8)  ◓fiꜞ♃♬⸗ה 

╛ ─ ה ⌐⅔↑╢ ╛ ─ ┼─ ╩

∆╢√╘⌐⁸ ─ ╛ ⸗♬♃ꜞfi◓╩ ℮⁹  

 

 

 3. 3. 5⌐ ⅎ╠╣╢ ┼─ ≤ ╩ ∆⁹╕√⁸ ─ ≢│ ≤

↕╣╢ ⌐│⁸↕╠⌂╢ ─ ╩ ™⁸ ⌂ ╩ ∂╢↓≤≤∆╢⁹  
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 3. 3. 5 ┼─ ⌐⅔↑╢ ≤  

   

ה  ה ⁸ ⌐⅔↑╢

∂╪─  

ה ─ ה

⌐╟╢  

ה ─ ⌐╟╢ ●☻⁸

●☻─  

ה ⌂ ─  

ה ⁸ ⁸ ┼─ ─  

ה ┼─ Ⱡ♇♩─  

─┼◓♇ⱨ꜠◖fiⱣה  

ה ─ ⌐╟╢ ∂╪ ─  

ה ─ ─♃▬ꜘ  

ה ╛ ⌐╟╢ ─  

ה ⁸ ≢─ ─  

ה ─ ╖ → ↕ ⁸ ─ ⌐╟

╢ ●☻ ╛ ─  

ה ─ ⌐╟╢ ─ ●☻─  

ה ה  ה ⌐ ℮ ה

 

ה ┼─ ⁸ ─ ⌐

╟╢ ה  

ה ה ─ ⁸ ─  

ה ─ ⌐ ╩♩כ◦  

ה ⌐ ⇔√ ─  

ה  ⅛╠ ┼─

⌂≥─  

ה ⌐ ╩♩כ◦  

PCBה ─ ─  

ה   ⅛╠─ ה  ─ ⌂  

ה ⁸ ⁸ ⁸ ─ כ◦⁸

♩⌐╟╢  

ה   ⌐ ╕╣╢ ─

⌐╟╢ ┼─  

ה ⌐ ╩♩כ◦  

ה ≢ ∆╢ ⁸ ─  

ה √╕╡╩ ╘≡  

₈  ₒ 18- 5 ₉x( 31 4 ⁸ )  
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⸗♬♃ꜞfi◓  

╟╡ ⸗♬♃ꜞfi◓⅜ ⌂ ╛≥─╟℮⌂ ⌐≈™≡ ∆╢

⅜№╢⅛ ∆╢⁹╕√⁸ ─ ─ ה ╩ ∆╢≤≤╙⌐⁸

⌐ ⌂ ╩ ⅎ╢╟℮⁸ ╛ ─ ⱴ♬ꜙ▪ꜟ─ ╩ ∆╢⁹  

⌐│ ⌐ ╛ ─ ⸗♬♃ꜞfi◓╩ ™⁸ ─ ╩ ┼

⇔⁸∕─ ╙ ⌐⸗♬♃ꜞfi◓╩ ∆╢⁹⌂⅔⁸ ╛

─ ⌐ ™⁸ ⌐ ∂≡⸗♬♃ꜞfi◓ ╛ ╩ ∆╢⁹  3. 3. 6⌐

⸗♬♃ꜞfi◓─ ╩ ∆⁹  

 

 3. 3. 6 ⸗♬♃ꜞfi◓─ ─ ⌐⅔↑╢  

ה    

⅜ ⅝™≤

↕╣╢

─

 

 

∂╪  
JIS Z 8814 ╤ ⌐╟╢ ⌐ ꜙꜞⱲכ꜡╢╘

╢╟⌐כꜝⱶ◄▪◘fiⱪכ ⌐ ╘╢  

≤   

▪☻ⱬ☻♩  
▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ 4. 2 ⁸

⌐ ╘╢  

≤   ₈ ┘ ─ ₉ H7.9 63 ⌐

≠ↄ  

⅜ ⅝™≤

↕╣╢  

 JIS Z 8731 ─ ה ⌐ ╘╢  

≤   JIS Z 8735 ꜠ⱬꜟ ⌐ ╘╢  

1)╛

─ ╣─№

╢ ⅜

⅝↕╣≡™√  

ה  ●☻  

 ●☻ ⌐ ╢ ┘ ─ H15 16  

ה )  

 ⌐ ╢ H15 18  

ה  

 ⌐ ╢ H15 19  

ה  

 ⌐ ╢ H15 18  

─

╛ ─ ╣─

№╢ ⅜

⅝↕╣≡™√

 

ה  ╩ ╘╢ S46.6 35  

ה ⌐ ╢ ⌐≈™≡ S46.12 59  

ה ─ ⌐ ╢ ⌐≈™≡ H9.3 10  

1) ⌐≈™≡│⁸ ╩ ∆╢ ⌐ ⅜ ↕╣≡™⌂™⅛ ⅜ ≢№╢√╘⁸ ∆╢ ─

╩ ⇔≡⅔ↄ↓≤⅜ ╕⇔™⁹ ⌐ ⇔√ ╩⁸ ≤ ╪≢™╢⁹  

β ⌐ ∂≡ ⸗♬♃ꜞfi◓ ╩ ∆╢↓≤╩ ∆╢⁹  

₈  ₒ 18- 5 ₉x( 31 4 ⁸ )  
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4 ─  ╩≥↓≢≥─╟℮⌐ ∆╢⅛  

(1)  ─ ─  

─↔╖ ┘ ─ ╩  3. 4. 1⌐ ∆⁹ 

 

 3. 4. 1(1)  ↔╖ ─  

≈╕↓◒כⱤכ☺꜡◖◄  כ♃fi☿fiכꜞ◒   

  

 110t / 55t /24 h×  

  

 

10,900m2 

2,940m2 

6,362m2 

 30  

●☻  Ⱳ▬ꜝכ  

● ☻  Ᵽ◓ⱨ▫ꜟ♃ ⁸ ●☻  

ⱦfiכ♃  1,990kW  

 

 3. 4. 1(2)  ↔╖ ─  

≈╕↓◒כⱤכ☺꜡◖◄   ꜞ◘▬◒ꜟ☿fi♃כ  

  

┘  

↔╖⁸ ↔╖ ה   16.2t /  

ה   2.7 t /  

Ɑ♇♩Ⱳ♩ꜟ ה   1.7 t /  

ⱪꜝ☻♅♇◒  

 
ה  3.6 t /  

 

7,400m2 

3,622m2 

5,667m2 

 20  

 

 3. 4. 1(3)  ─  

≈╕↓◒כⱤכ☺꜡◖◄    

  

 ⁸ ↔╖⁸ ↔╖⁸  

 94, 756m2 

 510,000m3 

 182,435m3 31  

 58  

 ◘fi♪▬♇♅  

 
 

650m3/  

Ɽfiⱨ꜠♇♩⁸≈╕↓◒כⱤכ☺꜡◖◄ HP 
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(2)  ─  

⌐ ≠⅝⁸ ─ ה ─ ╩  3. 4. 2─╟℮⌐ ∆╢⁹ 

 

 3. 4. 2 ─  

   

  ⌡  

L0  ﬞ   

L1⁸L2    

 ⇔√ ↔╖╩ ⅛╠ ⌐ ⇔ ╦╢╕≢─  

⅛╠⁸ ⇔√ ╩ ⌐ ה ⇔ ╦╢╕≢─  

─ ╩ ⅎ╢╕≢─  

™∏╣─ ╙ ╩ ≤⇔√ ╩ ⇔≡™╢⁹  
 

(3)  ─ ─ ( )  

⌐ ⅎ⁸ ⇔ ╩ ↄ⁹ ─ ה ╩ ⇔√⁹⌂⅔⁸

↔╖⌐≈™≡│⁸ ╙ │ ≤ ╦╡⌂™↓≤⅛╠⁸ ─ ⅛╠ ⇔

√⁹ 

 

1)  ─ ה  

⌐⅔↑╢ ─ ה ╩⁸ ⌐ ≠⅝ ⇔√⁹⌂⅔⁸

⅜╣⅝│⁸ ⌂ↄ≤╙ ↄ∏ ◖fi◒ꜞכ♩⅜╠ ↄ∏

⌐ ↕╣╢╙─≤⇔√⁹ ה ⱨ꜡כ╩  3. 4- 1  3. 4- 2⌐ ∆⁹  
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 3. 4- 1 ─ ⌐⅔↑╢ ─ ה ⱨ꜡כ  

β ─ ה ⱨ꜡כ│ ─ ╛ ⌐╟∫≡ ⌐ ∆╢⁹ 

 
3,233t  
(8.1%) 

 
36,046t  
(90.3%) 

 
639t  

(1. 6%) 

ↄ∏  
39,918t  
( 11.6%) 

◖fi◒ꜞכ♩⅜╠ 
126,536t  
( 36.9%) 

 
124,385t  
(9 8.3 %) 

 
2,151t  
( 1.7 %) 

ↄ∏  
2,199t  
( 0.6 %) 

 
2,199t  

( 100.0%) 

 
4,187t  
( 29.6%) 

 
6,379t  
( 45.1%) 

 
3,593t  
( 25.4%) 

 
14, 145t  
( 4.1 %) 

 
74,733t  
( 95.5%) 

 
3,521t  
( 4.5 %) 

 
78,254t  
( 22.8%) 

 
4, 977t  

(25.3 %) 
 

 
1,0 48t  
(5. 3%) 

 

↑↔╖  
19,648t   
( 5.7%) 

 
 
 
 
 
 

 
342,830t  

 

≈╕↓◒כⱤכ☺꜡◖◄  
┘ ─  

21,042t  

 
248,719t 

( │ )  

10,952t  
  62,131t  

 
12%  

β ─ ≢─ ה
≤∆╢⅜⁸ ─ │⁸
─  

ה
 

ה ( ⌐
∆╢ )  
┼ ה ∆╢⁹  

 
β │⁸
≤ ⁸
⁸ ─ ≤∆╢⅜⁸
─ ⅜ 100 ≤⌂╠⌂™
╙№╢√╘⁸ │ ∂

╢⁹  
 
β │₈

₉ 28 3
⁸ ⌐ ─ ─
─ 12 ╩

™√⁹  

 
13,622t  
(69.3%) 

 
62,131t   
( 18.1%) 

 
62,131t  
(100%) 

 

 2,5 25t  
  

β◄◖꜡☺כⱤכ◒↓╕≈  

 
75,598t  
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 3. 4- 2 ─ ⌐⅔↑╢ ─ ה ⱨ꜡כ  

β ─ ה ⱨ꜡כ│ ─ ╛ ⌐╟∫≡ ⌐ ∆╢⁹  

 
686t  
8.1 %)  

 
7, 643t  
( 90.3%) 

 
135t  

(1. 6%) 

ↄ∏  
8,464t  

( 13.8%)  
%) 

◖fi◒ꜞכ♩⅜╠ 
26,830t  
( 43.8%) 

 
26,374t  
(9 8.3 %) 

 
456t  

( 1.7 %) 

ↄ∏  
466t  

( 0.8 %) 

 
466t  

( 100.0%) 

 
888t  

( 29.6%) 

 
1,353t  
( 45.1%) 

 
762t  

( 25.4%) 

 
2,999t  
( 4.9 %) 

 
15,846t  
( 95.5%) 

 
747t  

( 4.5 %) 

 
16,592t  
( 27.1%) 

 
1,352t  

( 25.3%) 
 

 
285t 

(5.3%) 
 

↑↔╖  
5,338t   
( 8.7%) 

 
 
 
 
 
 

 
61,209t  

 

≈╕↓◒כⱤכ☺꜡◖◄  
┘ ─  

5,274t  

 
53,033t  

( │ )  

2,385t  
520t  

 
12%  

β ─ ≢─ ה
≤∆╢⅜⁸ ─ │⁸
─  

ה
 

ה ( ⌐
∆╢ )  
┼ ה ∆╢⁹  

 
β │₈

₉ 28 3
⁸ ⌐ ─ ─
─ 12 ╩

™√⁹  
 

 
3,701t  
( 69.3%) 

 
520t   

( 0.8%) 

 
520t 

(100%) 
 

β◄◖꜡☺כⱤכ◒↓╕≈  

 
3,538t  

 

633t  
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2)   

≢ ↄ∏ה ⱪꜝ☻♅♇◒ ─ ╩ ∫≡™╢ ─ │

≢∕─ │ 158t/ ≢№╢⁹╕√⁸ ⅜╣⅝ ─ ╩ ∫

≡™╢ │ ≢№╡⁸∕─ │ 2,776t/ ≢№╢⁹  3. 4. 3⌐⁸ ┘

─ ≢ ╩ ∫√ ─ ─ ╩ ∆⁹  

 

 3. 4. 3 ⌐⅔↑╢  

  
t  t/ β3 

 

 

t/  

⌐

∆╢  
β4 

─  β1 54,063 42,986 Ỏ15,792 1.4  

β2 204,790 757,656 537,934 0.3  

─   11,463 42,986 30,242 0.3  

 43,422 757,656 710,177 0.1  

β1 │ ↄ∏ ┘ ≤⇔⁸ ┘ ≢ ∆╢╙─≤⇔√⁹  

β2 │◖fi◒ꜞכ♩⅜╠ ┘ ≤⇔⁸ ≢ ∆╢╙─≤⇔√⁹  

β3 t/ ×  

│ 280 ≤ ⇔√⁹  

β4 ⌐ ∆╢ t ÷ t/  

 

 3. 4. 4 ─ ─ ⌐ ⌂  

  

  

 

/  

 

 

t/  

 

/  

 

 

t/  

ה  ↔╖  16 237   

 ↄ∏ 80 2,791   

ↄ∏ 66 2,469   

ↄ∏  119   

 ⱪꜝ☻♅♇◒   61   

 ⱪꜝ☻♅♇◒   57   

 ⅜╣⅝    2,280 5,728 

 ⅜╣⅝    160 4,567 

 ⅜╣⅝    320 8,083 

 ⅜╣⅝    6.0  483 

 ⅜╣⅝    5.0  502 

 ⅜╣⅝    5.0  261 

  

 
158 5,492 2,776 19,624 

 174 5,734 2,776 19,624 
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╟╡⁸ ─ ≢ ∆╢ ╩ ⅝⁸ ─ ─╖≢ ⅜

≢№╢≤ ↕╣╢⁹ ─ ≢ ↕╣╢ ⌐⅔™≡│⁸ ⅜

⇔≡⅔╡⁸ ⌐ ∆╢√╘⁸ ≢─ ╛ ─ ╩

∆╢ ⅜№╢⁹  

 

3)   

≢ ─ ╩ ∫≡™╢ ─ │ №╢⅜⁸∕─℮∟

ה ⅜ ≢⅝≡™╢─│ ─╖≢№╡⁸∕─ │ t/ ≢№╢⁹

┘ ─ ≢ ╩ ∫√ ─ ─ ╩  3. 4. 5⌐ ∆⁹  

╟╡⁸≥∟╠─ ⌐⅔™≡╙⁸ ─ ╩ ╢ ─ ⅜

╕╣⁸ ⌐ ─ ⌐⅔™≡│⁸ ─ ╩ ∆╢⁹  

↓─↓≤⅛╠⁸ ≢─ ╛ ─ ╩ ∆╢ ⅜№╢⁹ 

 

 3. 4. 5 ⌐⅔↑╢  

 
t β1 

 

 

t/ β2 3 

 

 

t/ β4 

 

 

 

t/ β5 

⌐

∆╢

 

─  21,042 
6,421 10,981 

Ỏ10,061 1.9  

─  5,274 5,7 07 0.5  

β1 │ ↔╖─ ↄ∏ ┘ ─ ≤⁸ ↑↔╖─ ≤⇔√⁹  

β2 ─  

β3 ₈ ₉│ ╩ 280 ≤ ⇔√⁹  

β4 ₈ ₉│⁸ ⅛╠ 45 ╩ ™√ 320 ≤ ⇔√⁹  

β5 ⌐ ∆╢ t ÷  

 

 3. 4. 6 ─ ─ ⌐ ⌂  

  

 

 

/  

 

t/  

  110 25,322 

   177 
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4)   

ה ─ ┘ꜞ◘▬◒ꜟ ⌐ ⌐ ∫√╙─╩⁸ ─ ≤∆╢⁹

≈╕↓◒כⱤכ☺꜡◖◄ ─ ≢ ╩ ∫√ ─ ╩  3. 4. 7

⌐ ∆⁹ 

 3. 4. 7 ⌐⅔↑╢ ( )  

 
 

m3 β1 

 

 

m3 β2 

─
β3 

 

 

m3 β4 

 

 
β5 

─  
182,099 

204,265 28.4 Ỏ22,166 Ỏ3.1  

─  5,465 0. 8 176,634 24.5 

β1 │ ─  

β2 ↄ∏⁸◖fi◒ꜞ⁸♩כ ↄ∏⁸ ⁸ ─  

↑↔╖─ × 12  

 

│ ⌐ ≠⅝ ⇔√⁹  

m3 │⁸ t ╩ ⅛↑ ≢ ⇔≡ ⇔√╙─≢№╢⁹  

⅛↑ │⁸ ↄ∏⁸◖fi◒ꜞ⁸♩כ ↄ∏⁸ ⁸ │  2. 3. 3╩⁸ ↑↔╖│ ≡╩

≤ ⌂⇔≡ 1.1t/m 3⁸ │ 1.7t/m 3≤ ⇔√⁹  

β3 ─ m3 ÷ m3  

β4 m3 m3 m3  

β5 m3 ÷ m3  

 

 

≈╕↓◒כⱤכ☺꜡◖◄ ─ │ 182,099m3 31

≢№╡⁸ 7,198m3 ⅛╠ ∆╢≤⁸ 25 ─ ≤

⌂╢⁹ ─ ≢ ↕╣╢ │ ≢№╢⁹ ─ ⌐⅔™≡

│ 28 ─ ⅜ ╕╣⁸ ─ ╩ ™ ∫≡╙ ⇔⅝╣⌂™ ≤

⌂╢⁹ 

╕√⁸ ≈╕↓◒כⱤכ☺꜡◖◄⁸⌐ ╩ ⌐ ⇔√ ⁸

─ ⌐≈™≡╙ ⅜ ╢√╘⁸ √⌂ ─ ╩ ╟╡ ⇔⁸

⌐│ ─ ⅛╠─ ╛⁸ ─ ⅜ ≢№╢⁹╕√⁸

╩ ≢⅝╢╟℮⌂ ╩ ∂╢⁹  
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(4)  ─ ─  

≤ ⌐⁸⇔ ≤ ↔╖│ ─ ≤∆╢⁹  

 

1)  ─ ה  

─ ה │⁸ ╛ ─ ⌐⅔↑╢

─ ╩ ⌐⁸  3. 4. 8─≤⅔╡ ⇔≡ ה ╩ ⇔√⁹

⌐ ≠ↄ ה ⱨ꜡כ╩  3. 4- 3⅛╠  3. 4- 8⌐ ∆⁹ 

 

 3. 4. 8 ─ ה ─  

 
    

 

 
 

 

↔╖  
ↄ∏ 100  8.1  90.3  1.6  

 100  29.6  45.1  25.4  

 

◖fi◒ꜞכ♩⅜╠  100   98.3  1.7  

ↄ∏    100.0   

 100   95.5  4.5  

↑

↔╖ 

 ↔╖  100  100   15  

ↄ∏ה ה  100   100   

 100  100   15  

⁸∂╜℮√╪ 100  100   15  

♃▬ꜘ  100   100   

♁ⱨ□⁸  100   100   

  100   100  

 ↔╖     100  

◖fi◒ꜞכ♩⅜╠  100   100   

⁸ ↄ∏    100   

   100   

 100   100   

ꜞ◘▬◒ꜟ     100   

⁸ ⁸ ♩♇Ɑכ◌    100   

β ↔╖│⁸ ─ ה ⱨ꜡כ≢ ⇔√ ≤ ≤⇔√⁹  

↑↔╖│⁸ ─ ⌐⅔↑╢ ─ ╩ ⌐ ⇔√⁹  
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 3. 4- 3 L0 ⌐⅔↑╢ ─ ה ⱨ꜡כ ↔╖  

β ─ ה ⱨ꜡כ│ ─ ╛ ⌐╟∫≡ ⌐ ∆╢⁹  

 
15t  

( 8.1 %) 

 
172t  

( 90.3%) 

 
3t  

(1. 6%) 

ↄ∏  
191t  

( 5.7 %) 

◖fi◒ꜞכ♩⅜╠ 
605t  

( 18. 0%) 

 
594t  

(9 8.3 %) 

 
10t  

( 1.7 %) 

ↄ∏  
11t  

( 0.3 %) 

 
11t  

( 100.0%) 

 
20t  

( 29.6%)  

 
30t  

( 45.1%) 

 
17t  

( 25.4%) 

 
68t  

( 2.0 %) 

 
357t  

( 95.5%) 

 
17t  

( 4.5 %) 

 
374t  

( 11.1%) 

 
 
 
 
 
 

 
1,247t  

 

≈╕↓◒כⱤכ☺꜡◖◄  
┘ ─  

35.5t  

 
1,164.6 t  

( │ )  

47.3t  

 
15%  

β ─ ≢─ ה
≤∆╢⅜⁸ ─ │⁸
─  

ה
 

ה ( ⌐
∆╢ )  
┼ ה ∆╢⁹  

 
β │₈

₉ 28 3
⁸ ⌐ ─ ─
─ 15 ╩

™√⁹  
 

≈╕↓◒כⱤכ☺꜡◖◄  
 

52.6t  
 

  5.3 t  
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 3. 4- 4 L0 ⌐⅔↑╢ ─ ה ⱨ꜡כ ↑↔╖  

β ─ ה ⱨ꜡כ│ ─ ╛ ⌐╟∫≡ ⌐ ∆╢⁹  

 

 ↔╖  

 
 
 
 
 
 

 

2,108t  
 

 

ↄ∏ה ה  

706  

 

 

350  

⁸∂╜℮√╪  

♃▬ꜘ  
15  

 

 

 

 

 

♁ⱨ□⁸  
13   

 
6  

 

↔╖  
385   

◖fi◒ꜞכ♩⅜╠  
110  

 

⁸ ↄ∏  
55  

 

 
50  

 

 
54  

 

ꜞ◘▬◒ꜟ  
48  

 

⁸ ⁸ ♩♇Ɑכ◌  
10  

 

 

243  

63  

 

 

 

 

 

 

 

 

 

 

 

 

706  

 
350  

  

  

 

 

 

 

243  

63  

 
54  

106  

36  

9  

1  

15  

13  

110  
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 3. 4- 5 L1 ⌐⅔↑╢ ─ ה ⱨ꜡כ ↑↔╖  

β ─ ה ⱨ꜡כ│ ─ ╛ ⌐╟∫≡ ⌐ ∆╢⁹  

 

 

↔╖  

 

 
 
 
 
 
 

 

21,060t  
 

 

 

ↄ∏ה ה  

 

7,048  

 

 

 

 

 

⁸∂╜℮√╪  

 

♃▬ꜘ  

 

147  

 

 

 

 

 

 

 

 

 

 

♁ⱨ□⁸  

 

135  

 

 

 

 

 

61  

 
 

 

↔╖  

 

3,849  

 

 

 

◖fi◒ꜞכ♩⅜╠  

 

1,103  

 

 

 

⁸ ↄ∏  

 

552  

 
 

 

 

 

503  

 
 

 

 

 

539  

 

 

 

ꜞ◘▬◒ꜟ  

 

478  

 
 

 

⁸ ⁸ ♩♇Ɑכ◌  

 

98  

 

 

 

 

 

625  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7,048  

 

 

 

3,494  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2,427  

 

625  

 

 

 

539  

 

1,057

6  

 

364  

 

94  

 

9  

 

147  

 

135  

 

1,103  

 

2,427  

 

3,494  
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 3. 4- 6 L2 ⌐⅔↑╢ ─ ה ⱨ꜡כ ↑↔╖  

β ─ ה ⱨ꜡כ│ ─ ╛ ⌐╟∫≡ ⌐ ∆╢⁹  

 

 

 

↔╖  

 

 
 
 
 
 
 

 

31,773t  
 

 

 

ↄ∏ה ה  

 

10,634  

 

 

 

 

 

5,271  

 

⁸∂╜℮√╪  

 

♃▬ꜘ  

 

222  

 

 

 

 

 

 

 

 

 

 

♁ⱨ□⁸  

 

203  

 

 

 

 

 

92  

 
 

 

↔╖  

 

5,807  

 

 

 

◖fi◒ꜞכ♩⅜╠  

 

1,664  

 

 

 

⁸ ↄ∏  

 

832  

 
 

 

 

 

758  

 
 

 

 

 

814  

 

 

 

ꜞ◘▬◒ꜟ  

 

721  

 
 

 

⁸ ⁸ ♩♇Ɑכ◌  

 

148  

 

 

 

 

 

943  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10,634  

 

 

 

5,271  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3,662  

 

943  

 

 

 

814  

 

1,595  

 

549  

 

141  

 

14  

 

222  

 

203  

 

1,664  

 

3,662  
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 3. 4- 7 L1 ⌐⅔↑╢ ─ ה ⱨ꜡כ ↑↔╖  

β ─ ה ⱨ꜡כ│ ─ ╛ ⌐╟∫≡ ⌐ ∆╢⁹  

 

 

↔╖  

 

 
 
 
 
 
 

 

6,334t  
 

 

 

ↄ∏ה ה  

 

2,120  

 

 

 

 

 

1,051  

 

⁸∂╜℮√╪  

 

♃▬ꜘ  

 

44  

 

 

 

 

 

 

 

 

 

 

♁ⱨ□⁸  

 

41  

 

 

 

 

 

18  

 
 

 

↔╖  

 

1,158  

 

 

 

◖fi◒ꜞכ♩⅜╠  

 

332  

 

 

 

⁸ ↄ∏  

 

166  

 
 

 

 

 

151  

 
 

 

 

 

162  

 

 

 

ꜞ◘▬◒ꜟ  

 

144  

 
 

 

⁸ ⁸ ♩♇Ɑכ◌  

 

29  

 

 

 

 

 

730  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2,120

 

 

 

 

1,051  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

730  

 

188  

 

 

 

162  

 

318  

 

110  

 

28  

 

3  

 

44  

 

41  

 

332  

 

188  
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 3. 4- 8 L2 ⌐⅔↑╢ ─ ה ⱨ꜡כ ↑↔╖  

β ─ ה ⱨ꜡כ│ ─ ╛ ⌐╟∫≡ ⌐ ∆╢⁹  

 

 

 

 

 

 

 

↔╖  

 

 
 
 
 
 
 

 

7,665t  
 

 

 

ↄ∏ה ה  

 

2,566  

 

 

 

 

 

 

 

1,272  

 

⁸∂╜℮√╪  

 

♃▬ꜘ  

 

54  

 

 

 

 

 

 

 

 

 

 

♁ⱨ□⁸  

 

49  

 

 

 

 

 

22  

 
 

 

↔╖  

 

1,401  

 

 

 

◖fi◒ꜞכ♩⅜╠  

 

402  

 

 

 

⁸ ↄ∏  

 

201  

 
 

 

 

 

183  

 
 

 

 

 

196  

 

 

 

ꜞ◘▬◒ꜟ  

 

174  

 
 

 

⁸ ⁸ ♩♇Ɑכ◌  

 

36  

 

 

 

 

 

883  

 

228  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2,566  

 

 

 

1,272  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

883  

 

228  

 

 

 

196  

 

385  

 

133  

 

34  

 

3  

 

54  

 

49  

 

402  
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2)   

≤ ⌐⁸ ≢ ∆╢ ╩ ┘ ─ ≢ ⇔√

─ ─ ╩  3. 4. 9⌐ ∆⁹ 

╟╡⁸ ≡─ ⌐⅔™≡ ─ │ ↑╠╣∏⁸ ─

─╖≢ ≢№╢⁹  

⌐ ∆╢ │≥─ ╙ 1⅛ ≢№╡⁸ ⌐ ⇔≡│≥─ ⌐

⅔™≡╙⁸ ﬞ ≢ ⅜ ∆╢⁹  

│ ⌐ ┌⌂™↓≤⅜ ↕╣╢╙──⁸ │ ⇔╛∆™√╘⁸

⌐│ ─ ╩ ∂╢ ╩ ∆╢⁹  

 

 3. 4. 9 ⌐⅔↑╢  

  
t  

β3 

t/  

 

 

t/  

⌐ ∆

╢ β4 

 

─  
L0 

β1 1,647 42,986 41,339 1 

β2 1,143 757,656 756,513 1 

L1 
 13,876 42,986 29,110 1 

 1, 643 757,656 756,013 1 

L2 
 20,935 42,986 22,051 1 

 2,478 757,656 755,178 1 

─ 

 L1 
 4,174 42,986 38,812 1 

 494 757,656 757,162 1 

L2 
 5,051 42,986 37,935 1 

 598 757,656 757,058 1 

β1 │⁸ ↔╖─ ↄ∏ ┘ ⁸ ↑↔╖─ ↔╖⁸ ⁸ ⁸∂╜℮√╪⁸♁ⱨ□⁸

≤⇔⁸ ┘ ≢ ∆╢╙─≤⇔√⁹  

β2 │⁸ ↔╖─◖fi◒ꜞכ♩⅜╠ ┘ ⁸ ↑↔╖─◖fi◒ꜞכ♩⅜╠ ┘ ≤⇔⁸

─ ≢ ∆╢╙─≤⇔√⁹  

β3 t/ ×  

   │ 280 ≤ ⇔√⁹  

β4 ⌐ ∆╢ t ÷ t/ ÷30 / ≤⇔ │∆═≡ ≤⇔√⁹  
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3)   

≤ ⌐⁸ ┘ ─ ≢ ╩ ∫√ ─ ─ ╩  

3. 4. 10⌐ ∆⁹ 

╟╡⁸ ─ L2 ╩ ⅝⁸ ─ │ ↑╠╣∏⁸ ─

─╖≢ ≢№╢⁹ ≢⁸ ─ L2 ≢│ ⅜ ∆╢↓≤⅜

↕╣⁸ ⌐ ╩ ∆╢⁹∕─√╘⁸  3. 4. 2⌐ ∆ ─ ╩

∆╢√╘⌐⁸ ≢─ ╩ ⇔≡ ─ ╩ ℮≤≤╙⌐⁸

│ ⇔╛∆™─≢ ─ ╩ ╢⁹  

 

 3. 4. 10 ⌐⅔↑╢  

 
t β1 

 

 

t/ β2 3 

 

 

t/ β4 

 

t/ β5 

⌐ ∆

╢  

 

─  

L0 1,0 53 

6,421 10,981 

9,928 0.1  

L1 10,162 819 0.9  

L2 15,332 Ỏ4,351 1.4  

─ 

 

L1 3,056 7,925 0. 3 

L2 3,699 7,282 0.3  

β1 │⁸ ↔╖─ ↄ∏ ┘ ⁸ ↑↔╖─ ↔╖⁸ ⁸ ⁸∂╜℮√╪⁸

≤⇔⁸ ┘ ≢ ∆╢╙─≤⇔√⁹   

β2 ─  

β3 ₈ ₉│ ╩ 280 ≤ ⇔√⁹  

β4 ₈ ₉│⁸ ⅛╠ 45 ╩ ™√ 320 ≤ ⇔√⁹  

β5 ⌐ ∆╢ t ÷  
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4)   

≤ ≈╕↓◒כⱤכ☺꜡◖◄⁸⌐ ─ ≢ ╩ ∫√

─ ╩  3. 4. 11⌐ ∆⁹ 

─ (L2)⌐⅔↑╢ ⅜ 6,632m3≤⌂╡⁸ ─ ≢ ≤⌂╢⁹↓

╣│⁸ 7,198m3 ╟╡ ∆╢≤⁸ ─ ≤

™ⅎ╢⁹◄◖꜡☺כⱤכ◒↓╕≈ ─ │ 25 ≢№╢√╘⁸

─ ≢№╢ ╩ ⇔≡╙⁸ ─ ─ ⌐ ╩ ⅎ╢↓

≈╕↓◒כⱤכ☺꜡◖◄⁸≡∫╟⁹™⌂│≥ ≢ ⅜ ≢№╢≤™ⅎ╢⁹  

 

 3. 4. 11 ⌐⅔↑╢  

 
 

m3 β1 

 

 

m3 β2 

─
β3 

 

 

m3 β4 

 

 
β5 

─  

L0 

182,099 

517 0.1  181,582 25.2  

L1 4,396 0.6  177,703 24.7  

L2 6,632 0.9  175,467 24.4  

─ 

 

L1 1,322 0.2  180,777 25.1  

L2 1,600 0.2  180,499 25.1  

β1  

β2 ↔╖ ↄ∏⁸◖fi◒ꜞ⁸♩כ ↄ∏⁸ ⁸ ─ ↑↔

╖─ × 15  

m3 │⁸ t ╩ ⅛↑ ≢ ⇔≡ ⇔√╙─≢№╢⁹  

⅛↑ │⁸ ↄ∏⁸◖fi◒ꜞ⁸♩כ ↄ∏⁸ ⁸ │  2. 3. 3╩⁸ ↑↔╖│

│ 0.4t/m 3⁸ │ 1.1 t/m 3⁸ │ 1.7 t/m 3≤ ⇔√⁹  

β3 ─ m3 ÷ m3  

β4 m3 m3 m3  

β5 m3 ÷ m3  
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(5)  ─ ─  

│≢≈╕↓◒כⱤכ☺꜡◖◄⁸│ ─ ╩ ⇔⁸ ╛ ─

≤ ╦∑≡⁸∕─ ╩ ╛⅛⌐ ⌐ ∆╢⁹ 

 

 

ᵑ ⁸ ⁸ ⁸ ⌂≥ ─ ─  

ᵒ ⁸ ─ ─ ╛ ─  

ᵓ ┼─ ─ ─  

ᵔ ⌐ ─ ╛ ⌂≥ ⌂ ⅜ ╠⅛⌐⌂∫√ │⁸

╩ ⇔≡  

 

ᵑ ⁸ ⁸ ⁸ ⌂≥ ─ ─  

ᵒ ─ ╛ ─  

ᵓ ┼─ ─ ─  

 

ᵑ ─ ⁸ ─  

ᵒ ⌐╟╢ ─♩כ◦ ─  

ᵓ ⌂≥ ─ ─  

 

(6)  ─  

╛ ⁸ ⌐╟╡ ─ │⁸∕─ ─ ≤ ─ ⇔

╩ ⇔⁸ ≢ ⌐ ─ ≢ №╢™│⁸ ┼─

⌂≥─ ╩ ∆╢⁹ ⌐╟∫≡│⁸ ─ ╙ ∆╢⁹  

 

(7)  ─ ┘ ┼─  

⁸ ⅜ ⌂ │ ┼─ ─╖≢№╢⁹  

⇔⅛⇔⁸ ⌐ ╕╣╢◖fi◒ꜞכ♩ↄ∏ ─ ⌐│⁸ꜞ◘▬◒ꜟ ─ ⌂

⅜ ↕╣≡™╢╙─╙ ⌂ↄ⌂™⁹  

∕↓≢⁸ ⌐ ⇔√ ─ ⌐≈™≡│⁸ ⅜ ≢ ╩ ℮─≢│⌂

ↄ⁸ ─ ╛ ⌐ ╩ ∆╢↓≤≢⁸ ⌂ ─ ┘

⌐ ─ꜞ◘▬◒ꜟ⅜ ↕╣╢↓≤⅜ ⅎ╠╣╢⁹ ≢─

─ ╩ │⁸ ─ ┘ ⌐ ∆╢ ⌐ ↕╣≡⅔╡⁸

30 ╕≢⌐ ⌐ ↑ ╢↓≤⌐╟╡ ⅜ ╘╠╣╢⁹╕√⁸ ⅜⁸30 ╕≢⌐

↑ ╢↓≤⅜ ⌂ ─ ⅜№╢≤ ╘╢ ⌐│⁸30 ╕≢⌐ ↑ ⌂ↄ≡╙

╟™↓≤╙ ↕╣≡™╢⁹ 
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⌂⅔⁸ ⌐╟∫≡ꜞ◘▬◒ꜟ↕╣╢╙── ╩  3. 4. 12⌐ ∆⁹╕√⁸

╩ ⌐ ∆⁹ 

 3. 4. 12 ⌐╟╢ꜞ◘▬◒ꜟ  

  

ↄ∏  
⁸☿ⱷfi♩ ה ⁸ ♅♇ⱪהⱭ

꜠♇♩ ─ ⁸ ╛ⱴꜟ♅fi◓  

ↄ∏   

 ⁸ ╘ ⇔  

ה☻ꜝ● ↄ∏  ▬fi♃כ꜡♇◐fi◓─  

◖fi◒ꜞכ♩⅜╠  ⁸ ⇔ ⁸◖fi◒ꜞכ♩  

▪☻ⱨ□ꜟ♩⅜╠  AS ⁸  

Ⱳכ♪  Ⱳ⁸♪כ ⁸ ─  

 ( ⌂ ╡ )  

β ⌐ ╩ ∆⁹  

 

(8)  ⅜ ⌂  

ה ⅜№╢ │⁸ ⅛╠₈ ⌂ ⅜ ⌂╙─₉⌐ ↕╣⁸

≢ ה ⇔⌂™ ⅜ ™⁹ ⌐│⁸↓╣╠─ ⅜ ⌐ ∆╢

⅜№╢⁹  

⌂ ה ⅜ ╦╣∏⌐ ↕╣╢≤⁸ ╛ ─ ⁸ ┼─

⅜ ↕╣╢√╘⁸  3. 4. 13⌐ ∆ ⌐ ∫≡ ⌂ ╩ ℮⁹  

⌂⅔⁸ ⌐⅔↑╢ ≤│⁸ ⅜ ╘╢ ≤ ─

≢ ⅜ ⌂ ╩ ∑√╙─╩™℮⁹ ─ ⌐≈™≡│⁸ ⌐

∆╢⁹ 
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β ─₈ ה ₉╟╡  

 6 

 

 ̧ ╩ ╗ ⌐ ∆╢╙─│⁸ ⌐⅔™≡╙

≤ ⌐ ─ ⌐⅔™≡ ∆╢↓≤╩ ≤∆╢⁹  

 ̧ ⅛╠ ↕╣╢₈ ⌂ ⅜ ⌂╙─₉│⁸ ⌐ ⅜

↕╣╢√╘⁸ ≢ ⌐ ∆╢ ╛ ╕≢ ⇔⌂

™⌂≥ ╛ ⌂ ⌐≈™≡ ⌐ ∆╢╙─≤∆╢⁹  

 ̧ ─♩כꜟ ─ ╩ ∂⁸ ╩ ∆╢↓≤⅜ ≢№╢⁹╕√⁸

╩ ∆╢√╘ ┼ ╩ ℮⁹ ─ ⌐≈™≡│⁸

⌐╟╡ ┼─ ╩ ╢≤≤╙⌐⁸ ╩ ↑⁸ ⌂ ה ╩

∆╢⁹  

 ̧ ╛ │ ⁸ ⌐ ∆╢⁹⌂⅔⁸ ╩ ╪∞

─ ╡ ™⌐≈™≡│⁸ ─ ⌐ ™ ∆╢⁹  

 ̧ ─ ╛ ─ ( ⌐ ∂≡ ) ⌐ ╛

⅜ ↕╣╢↓≤╙№╢√╘⁸∕─ ⇔ ╩ ℮⁹  

 ̧ ╛ ⌂≥╩ ╡ ℮ ⅜ ∆╢ ⌐│⁸ ┼─ ⅜

╠╣≡™╢⅛ ⇔⁸ ⌐ ∂≡ ∆╢⁹  

 ̧ ⁸ ⅜ ─ ≤ ⇔⌂™╟℮⌂ ╩ ™⁸ ה

⌐ ╘╢⁹  
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 3. 4. 13 ─  

↔╖─   

♃▬ꜘ  ¶ ⅛╠─ ⌐ ⇔≡│⁸ ╛ ─⅔ ⌐

∆╢╟℮ ∆╢⁹  

ꜞ◘▬◒ꜟ ♥

꜠ⱦ⁸ ⁸ ⁸

⁸ ⁸◄▪◖fi)  

¶ ⅛╠─ ⌐ ⇔≡│⁸ ╛ ─⅔ ⁸ │

⁸ ⌐ ∆╢╟℮ ∆╢⁹  

Ɽ♁◖fi  ¶ ⅛╠─ ⌐ ⇔≡│⁸ⱷכ◌כ╛ 3R ┼ ∆

╢╟℮ ∆╢⁹  

 ¶ ⅛╠─ ⌐ ⇔≡│⁸ ╛

⌐ ∆╢╟℮ ∆╢⁹  

 ¶ ⌐ ℮ ╛ ה Ⱪכꜙ♅ ⌂≥─

│⁸⅛⅛╡≈↑─ │

≢ ⇔≡╙╠℮⁹  

¶ ≢─ ⌐╟╡ ∆╢ │⁸ ≤

─ ⁸ ─ ⌐⅔™≡ ╩ ℮⁹  

●♁ꜞfi⁸ │ꜟ▬○ה ¶  ┼ ∆╢╟℮ ∆╢⁹  

◦fi♫הכ  ¶ ⁸ⱷכ◌כ⌐ ╩ ∆╢╒⅛⁸

⌐ ה ╩ ∆╢╟℮ ∆╢⁹  

○▬ꜟⱥכ♃כ  ¶ ⅛╠─ ⌐ ⇔≡│⁸ ⌐ ∆╢╟℮ ∆╢⁹ 

◌☿♇♩◖fi꜡─Ⱳfiⱬ  ¶ ⌐ ↄ ↕╣╢≤ ↕╣╢⁹ ™ ∫≡⅛╠

∆╢╟℮ ∆╢⁹  

¶ ☻ⱪ꜠כ │ ⅝ ≤⇔≡ ∆╢⁹  

ⱪ꜡Ɽfi●☻─Ⱳfiⱬ  ¶ ⅛╠─ ⌐ ⇔≡│⁸ ╛ ⌐╟╢ ╩

∆╢╟℮ ∆╢⁹  

 ¶ ⅛╠─ ⌐ ⇔≡│⁸ ╛ ⁸╝℮

Ɽ♇◒⌐╟╢ ╩ ∆╢╟℮ ∆╢⁹  

ה ─┘╪  ¶ ⅛╠─ ⌐ ⇔≡│⁸ ┼ ∆╢╟℮ ∆╢⁹ 

Ᵽ♇♥ꜞכ ה  ⅛╠─ ⌐ ⇔≡│⁸ ╛ ─⅔ ⌐

∆╢╟℮ ∆╢⁹  

◘▬☼ ╩ ⅎ╢ ↄ

ה∏ ─  

ה ╩ ≤⇔⁸ ⅛ↄ ╣┌ ↔╖≤⇔≡ ∑╢⁹  

ה  ⁸ⱷכ◌כ⌐ ╩ ∆╢╟℮ ∆╢⁹  

ה  ⅝│ ⇔≡™╢⁹  

ה  ⅛╠─ ⌐ ⇔≡│⁸ ┼ ∆╢╟℮ ∆╢⁹ 

 

▪☻ⱬ☻♩)  
1) ─ ⌐▪☻ⱬ☻♩⅜ ↕╣≡™╢ ⁸

∆╢ │ ─ ⌐ ⌐ ∆╢⁹  

2) │ ⅜ ℮ ⌐╟╡▪☻ⱬ☻♩─ ╩

⁸∕─ ╩ ╙╡⁸∕─ ⌐≈™≡ ⌐

╩ ⅎ╢⁹  

3) ─ ⁸ │ ⌂ ⌐╟╡ ⇔⁸

─ ≤─ ⁸ ⁸ ⇔⌂™╟℮ ╩ ∂√ ⁸

▪☻ⱬ☻♩─ │ ┼ ⇔⁸ ⌐ ה

∆╢⁹  

 



90 

 

 ≢│ 305 ≤ ⌐⅔™≡⁸ ↄ─ ╛ ⁸ ⅜ ⇔

≡⅔╡⁸↓╣╠─ ≢│⁸ ─ ─ ╩ ╡ ∫≡™╢↓≤⅜ ↕╣╢⁹

⌐ ⅜ ⇔⁸ ⅜ ⇔√ │⁸ ה ─№╢

≤⇔≡⁸ ⌂ ╩ ∂╢ ⅜№╢⁹  

╩ ⌐ ╡ ℮ │⁸ ⁸₈PRTR ₉

≤™℮⁹ ─ ╩ ℮ ⅜№╡⁸  3. 4- 9⌐ ─ ╩ ∆⁹  3. 4- 9╟

╡⁸ ╛ ↄ⌐╙ ⅜ ⇔≡⅔╡⁸ ─ ⌐╟∫≡│⁸

─ ╛ ┼─ ⅜ ↕╣╢√╘⁸ ╟╡ ⅛╠≥─╟℮⌂

⅜ ∆╢ ╣⅜№╢⅛⁸ ─ꜞ☻◒⌐≈™≡ ∆╢⁹  

⌂⅔⁸  3. 4- 9 ∆ PRTR ─ ╩ ⌐ ∆⁹  

 

 

 

 

 

 

 

 

 

 

 

 

₈PRTR▬fiⱨ◊ⱷכ◦ꜛfi ₉PRTR♦כ♃ ◦☻♥ⱶ  

 3. 4- 9 ─ PRTR ─  

 

 

│ ≢№╢ ─ ⌐⁸ ⌐ ⇔≡™√ ₁⌂╙─╩ ⅝ ╪≢™

╢√╘⁸ ╛ ⅜ ≢│⌂™⁹ ⌐│⁸ ─ ╛ ┼─ ⅜ ↕╣╢

╙─╩ ╗ ╙№╢√╘⁸ ─ ╩ PRTR ♃כ♦─ ╩ ⇔⁸

╩ ╗ ⅜№╢ ╩ ⇔≡ ⌐ ╗⁹  

╕√⁸ ─ ⌐╟∫≡│⁸ ⌐╟╢ ─ ╛ ─ ⁸ ⌐╟╢

∂╪─ ⅜ ↓╡℮╢√╘⁸ ╛⅛⌐ ╩∆╢↓≤⅜ ╕⇔™⅜⁸ ⅜ ≢№

╢ │⁸ ⌐ ─ ─ ╛ ╩ ℮╙─≤∆╢⁹  

─ ⱨ꜡כ╩  3. 4- 10⌐ ∆⁹  
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23 13 ⁸  

 3. 4- 10 ─ ⌂ ⱨ꜡כ  
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(9) ה  ™ ─  

⌐≤∫≡ ⅜№╢≤ ╘╠╣╢ ╛ ™ ─ │⁸ ≤ ⇔⁸

⌂ ╡ ⌐ ⅝ ∆ ╩ ∆╢↓≤≤∆╢⁹ ⌐⁸ ≤ ה

™ ─ ─ ה ⇔─ ╣╩ ∆⁹  

 

ₒ 24- 17ₓ 31 ⁸  

 3. 4- ה 11 ™ ─ ─ ה ⇔─ ╣  
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(10)  ─ ה  

1)  ─  

─ ─ ה ⌐≈™≡│⁸ ╠─ ≢ ℮↓≤╩ ≤∆

╢⅜⁸ ⌐ √∫≡⁸ ╩ ⇔≡ ─

╩ ∆╢↓≤⅜≢⅝╢⁹ ⌐≈™≡│⁸ ╕≢ ⅜ ↕

╣╢√╘⁸ ─ ╩ ⇔≡ ∆╢⁹⌂⅔⁸ │ ─ ┘

─ ⌐ ╢⁹ 

≤│  

₈ ─ ─ ─ ╩ ╢√╘─ ⌐ ∆╢

⁸ 85 ₉≢₈ ⇔ↄ ⅛≈ ⌂ ₉≤⇔≡⁸

─ ─ ╩ ⌐ ⇔≡ ≢ ↕╣╢⁹  

ᵑ ה ⁸ ⁸ ─  

ᵒ ─ ─  

ᵓ ╛ꜝ▬ⱨꜝ▬fi─ ⌐╦√╢  

ᵔ ─ ╛ ─  

 7 

 

 3. 4. 14 ─  

   

ה  ủ  ỏ  

 ủ  ủ  

ה  ủ  ủ  

βủ ⁸ỏ ⌐╟╡  

₈ ה ⱴ♬ꜙ▪ꜟ ₉  

⁸ ה

 

 

╩ ℮ │⁸ ™ ─ ╛ ╩ ╡ ℮ ⅜№╢↓≤╩ ≤⇔≡⁸

╡ ╩ꜟכꜟ™ ∆╢⁹⌂⅔⁸ ⅛╠ ⇔√ ⌐≈™≡│⁸ ≤

⇔≡ ╠─ ≢ ה ∆╢⁹  
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⌐⅔↑╢ ─  

⅜ ≢№╡⁸ ⅜ ─ ╩ ℮ ⁸ ─ ╩≤≥╘≡™╢ ⌐

≈™≡│ ─ ╩ ∆╢─⅜ ⌐⌂∫≡™╢⁹⇔⅛⇔⁸ ⌂ ⅜№╢

≢⁸↓╣╠ ≡─ ─ ≤ ─ ╩ ™⁸ ─ ╩∆╢↓≤│⁸

ↄ─ ה ◖☻♩╩ ∆╢⁹  

 

 

 

╛ ─ ╩⁸ ─ ─ ⌐╟∫≡  

 

 

 

 

 

: ≤⅜╣⅝─     ─⅜╣⅝─╖      ⇔⌂™  

β ⌐≈™≡│ ⇔⌂™ ─╖⁸ ─ ╩ ─ ⅛╡╛∆™ ⌐ ┬  

₈ (◓♇♪ⱪꜝ◒♥▫☻ )  ₉ 23 15 ⁸  

 8 

 

─  

⅜⁸ ⌐ ⅜ ≤ ⇔√ ⌐ ⇔≡│⁸ ─ ⅜ ╦

╣≡⅔╠∏≤╙⁸∕╣╩ ≈↓≤⌂ↄ⁸ ⅜ ─ ╩ √ ≢⁸ ⌐

╩ ⇔√ ⅜№╢⁹  

 9

─ ( ≤∕─ ─ ╩ )  



95 

 

2)  ─  

─ ╩ ₈ ה ⱴ♬ꜙ▪ꜟ ₉ ⁸

ה  

 3. 4- 12 ⌐ ∆⁹⌂⅔⁸ ⌐ ⌂ ╩ ⅎ╢╟℮⁸ ╟╡⁸

─ ╩ ⇔⁸ ─ ┼─ ╩ ℮⁹  

─
─ ╡ה ─

─

─

─
╩ ℮
─

─ ─ ─
╩ ℮

┼─ ה

─
─

─ ─

 

₈ ה ⱴ♬ꜙ▪ꜟ ₉ ⁸ ה  

 3. 4- 12 ─  

 

 

 

 

 

 

 

 

 

 

 

β ─ ╩ ╘√ ┘ ─ ⅜№╢╙─│ ╩ ⇔⁸ ─ ⌐≈™≡ ╩

←↓≤⁹  

 ₒ 19- 1ₓ( ⁸ )  

 3. 4- 13 ─ ה ⱨ꜡כ 
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⌂⅔⁸ ⱨ꜡כ─ ╩ ╘╢ ≢─ ╩ ⌐ ∆⁹ 

 

 

 

 

 10 

 

3)  ─  

⌐ ╢ ─ ⌐ ∆╢ ≢│⁸ ╩ ™√ ─

⌐≈™≡⁸ ╩ ⌐ ∫≡ ≢ ⇔⁸

∆╢↓≤╩ ≠↑≡™╢⁹ ⌐⅔™≡╙⁸ ─ ─ ≤

─√╘⁸≢⅝╢ ╡ ⌐ ⇔⁸ ∆╢ ⅜№╢⁹ 

─ ╩  3. 4. 15⌐ ∆⁹ 

 

 3. 4. 15 ─ ─  

ↄ∏ ◖fi◒ꜞכ♩⅜╠  ↄ∏  

ↄ∏ ⅜╣⅝ ◖fi◒ꜞכ♩ ⁸

▪☻ⱨ□ꜟ♩⁸∕─  

ↄ∏  ⁸ ⱪꜝ☻♅♇◒ ⁸

ↄ∏⁸ ↄ∏⁸●ꜝ☻

ↄ∏  

 

 ̧ ─╡ ─ ≤ ⇔⁸╡ ─ ⌐

─ ╩ ┼ ∆╢√╘─▪fi◔כ♩╩ ∆╢↓≤≢⁸

─ ─ ╖╛ ─ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹  

 ̧ ─ ╟╡ ⅜ ─ ╩ ℮ │⁸ ≤ ─

╩ ≤∆╢⁹  

 ̧ ─ ⌐ ⁸ ™ ─ ╩ ⇔⁸ ─ ╩ ∆

╢⁹ 

 ̧ ⅛╠─ ╩ ↑⁸ ⅜ ↕╣√ │⁸ ─ ⌐ ⇔⁸

⌐ ∂ ╩ ℮⁹  

 ̧ ╩ ℮√╘⌐ ┼─ ⌂ ╡⌐≈™≡│⁸∕─ ⌐

⇔⁸ │∕─ ╩ ⌂ↄ≡╙ ⇔ ⅎ⌂™⅜⁸ ⌂ ╡ ─ ╩ ╢

↓≤⁹╕√⁸ ⌐│ ─ ╩ ╘╢⁹  

 ̧ ─ ה ─ ╩ ⌐ ∆╢╟℮ ╘╢⁹  

 ̧ ∆╢ ─ ⌐ ה ⁸ ⁸ ™ ─ ⅜№╢

│⁸ ≤⇔≡ ⌐ ⌐ ⇔≡╙╠℮⁹  

 ̧ ─ ╛ ⌂ ─ ╩ ≢⅝╢ ⌂≥╩ ⇔⁸ ─

╩ ∆╢⁹  
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4)  ─  

│⁸ ⌐ ╓∆ ╩ ⌐∆╢√╘⁸ ⌐ ─ ╩

∆╢╟℮ ∆╢⁹  

 

ה ─ ⁸ ─ ⌐ ∆╢⁹  

ה ─ ∂╪─ ╩ ⌐ ⅎ╢⁹  

╩♩☻ⱬ☻▪ה ⇔√ ─ ─ │⁸ ╛ ┼─ ╩ ∂

⌂™╟℮⁸▪☻ⱬ☻♩─ ╩ ∂╢⁹(  3. 4. 16 )  

♩☻ⱬ☻▪ה ─ ╡ ™⌐≈™≡│⁸ ─ ┘ ⌐ ∆╢ ⌐ ≠

⅝⁸ ╩ ∆╢▪☻ⱬ☻♩)│⁸ ≤⇔≡⁸ ⁸

⁸ ─ ⌐ ™⁸ ⌐ ∆╢⁹╕√⁸ ▪☻ⱬ

☻♩)│⁸ ≤⇔≡ ⁸ ⁸ ─ ⌐ ™ ⌐ ∆╢⁹  

 

 3. 4. 16 ↕╣╢ ≤ ⌂  

↑ ┘ ╩ ∆╢ ⁸ ⁸ ─  

 

⁸ ─ ⁸ ⁸ ─ ⁸

┼─ ⁸ ─ ⁸ ─ ∕─

⌐╟╡ ∂╪  

 
⁸ ┼─ ⁸ ─ ⁸  

∂╪ ─ ─ ⁸ ∆╢ ה

⁸ ∂ ╘⁸ ™ ╖ ⁸ 

─ ⁸ ─ ⁸ ─ ⁸ ⌐╟╢ ⁸

∂╪   

 ╩ ∏╢ ╩ ∆╢ │⁸

─  

ꜞ◘▬◒

ꜟ  

₈ ─ ₉ │∕─ ─ ┘∕─ ─ ─

⌐ ⁸ ≢№╢ ⌐│  

ⱴ♬ꜙ▪ꜟ ה ⌐⅔↑╢ ⌐ ∆╢ ⱴ♬ꜙ▪ꜟ

⁸  

ꜟ▪ꜙ♬ⱴ ה ⁸  

ꜟ▪ꜙ♬ⱴ ה 30 ⁸  

─ ה ⌐ ╢ ⱴ♬ꜙ▪ꜟ ⁸
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5 ≤⇔≡─⇔ ─ ה ─  

(1)  ≤⇔≡─⇔ ─ ה ─  

│⁸ ─ ⌐╟╡ ─♩▬꜠⅜ ⌐╟╡⁸⇔ ┼─ ⅜

⌂ ≤⌂╢↓≤⅜ ↕╣╢⁹ ≤⌂╢⇔ ─ ⱨ꜡כ│  3. 5- 1─≤⅔╡≤⌂

╢⁹ 

 

 3. 5- 1 ⇔ ─ ─ⱨ꜡כ  

 

(2)  ─⇔ ה  

─ ≤⇔≡─⇔ ─ ⁸ ─ ┘⇔ ─

╩  3. 5. 1⁸  3. 5. 2 ┘  3. 5. 3⌐ ∆⁹  

 

 3. 5. 1 ─  

  
 

kL  
 kL/  

  3.60 11 39.6 

 

↔╖ ⇔  

β ╖ ╡  

↔╖ ⇔  

β ♩▬꜠  

 

⇔  

β ה  

ה   

 
 
 
 
 

 

 

 

 

 

 

☿fi♃כ  
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 3. 5. 2 ─⇔ ─  

 
⅛╠─⇔

 
kL/  

⅛
╠─⇔

 
kL/  

 
kL/  

⌐
╟╡
⅜ ⌂

 
kL/ β  

 
 

kL/  

╩
100%≤⇔
√  

 2.5   38.6  41.1 100% 

─  2.0  58.2 26.0  86.2 210% 

─  2.4  34.7 31.0  68.1 166% 

─  

L0 2.4  3.3   123 128.7 313  

L1 1.7  56.9  877 935.6  2, 276% 

L2 1.3  86.5  1,304 1, 391.8 3, 386% 

─ 

 

L1 2.2  19.1  290 311.3 757% 

L2 2.1  23.5  343 368.6  897% 

β ⌐╟╡ ⅜ ⌂ │⁸ ⅛╠ ╩ ∆╢√╘⁸7 ≢ ∆╢╙─≤⇔√⁹  

β ─ │ ⅛╠ 0.5 ﬞ ─ ╩≤⇔√⁹  

 

 3. 5. 3 ⇔ ─  

  

  ☿fi♃כ  

  

 108kL/ 30  

 

 

β⇔  Ҝ  Ҝ   

Ҝ ה ╤  Ҝ   

ה   Ҝ  

 53 12  

 

 3. 5. 1╟╡⁸ ─ ≤⇔≡─⇔ ─ │ ≢ 39.6kL/ ≢№

╢⁹ kL/ │⁸ ⅜⇔ - ╩ ⇔

√ ─⇔ ─ ╩ ∆⁹  

 3. 5. 2╟╡⁸ ─ ≢│ ≢ 86.2kL/ ─⇔ ⅜ ∆╢⅜⁸⇔

│ 24 86.2÷3.6kL/ ⌐ ⇔⁸ ╩ ∆╢√╘⁸ ⅛│

∆╢ ⅜№╢⁹⇔ ─ 95kL/ ≢№╡⁸⇔

│ ─ ≢№╢⁹  

─ ≢│ 68.1kL/ ─⇔ ⅜ ∆╢⅜⁸⇔ │ 19

68.1÷3.6kL/ ⌐ ⇔⁸ ╩ ∆╢√╘⁸ ⅛│ ∆╢ ⅜№╢⁹⇔

─ │ 95kL/ ≢№╡⁸⇔ │ ─

≢№╢⁹
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L2 ≢│ 1,392kL/ ─⇔ ⅜ ∆╢⅜⁸⇔ │⁸ 387 ԇ

1,392kL/ ÷3.6kL/ ⌐ ⇔⁸ ≢ 36 ─ 387÷11 ⅜ ≤⌂╡⁸

─ ─╖≢─ │ ≢№╢⁹╕√⇔ │⁸⇔ ─ ─ 15

⌐ ∆╢√╘⁸ ⌐ ⇔≡╙ ─ ╩ ∆╢ ⅜№╢⁹  

L2 ≢│ 369 kL/ ─⇔ ⅜ ∆╢⅜⁸⇔ │⁸ 103

ԇ369kL/ ÷3.6kL/ ⌐ ⇔⁸ ≢ ─ 103÷11 ⅜ ≤⌂╡⁸

─ ─╖≢─ │ ≢№╢⁹╕√⇔ │⁸⇔ ─ ─

⌐ ∆╢√╘⁸ ⌐ ⇔≡╙ ─ ╩ ∆╢ ⅜№╢⁹╟∫≡⁸

⌐⅔™≡╙⁸ ─ ⌐ ⅎ⁸ ─ ╩ ∆╢ ⅜№╢⁹  

⌂⅔⁸⇔ ╩ ℮ │ ⅛╠ ∆╢⇔ ─ ╙

∫≡™╢√╘⁸ ─ ⌐│ ≤ ⌐ ╩ ℮↓≤⅜ ≤⌂╢⁹  

 

(3)  ⇔ ─  

│⁸ ⇔ ⌐ ∆╢↓≤≤∆╢⁹ ─

∞↑≢│ ≢⅝⌂™ │⁸ │ ┘ ⌐

╩ ∆╢⁹  

 

(4)  ⇔ ─  

⇔ ─ ≤⇔≡⁸ ⌐│ ─ ╖ ╡ ⁸ ⁸

─ ♩▬꜠⅜ →╠╣╢⁹ ⌐│⁸ ─ ⌐ ⇔√ ⅜ ╦╢⁹

⌐ ♩▬꜠⅜ ↕╣√ ⁸ │ ╩ ⇔⁸ ─

⌐ ╩ ∆╢⁹ ♩▬꜠⅜ ↕╣╢ ⅜№╢ ╩  

3. 5. 4⌐ ∆⁹ 

⌂⅔⁸ ⌐ √∫≡│⁸ ─ ┘ ╩ ∆╢↓≤≤∆╢⁹

╕√⁸≤╡№ⅎ∏─ ≤⇔≡ ⁸ ─ ─ ╖ ╡≤⇔⁸ ─

─ ╩ ⌐∆╢ ╩≤╢⁹  

⌐⇔ ┘ ─ ╩ ∫≡™╢ ה ⅛╠─ ⌐≈

™≡│⁸ ─ ─ ╩ ⇔⁸ ╩ ⇔⌂™ │ ╩ ∆╢╟℮⌐

∆╢⁹ 
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(5)  ⇔ ─  

⇔ ─ │⁸ ⌐╟╡ ╩ ℮↓≤╩ ≤∆╢⁹⌂⅔⁸

≢─ ⅜ ⌂ │⁸ ≢─ ╩ ∆╢╒

⅛⁸ ┘ ⁸ ╩ ∆╢ ─ ─ ⌐╟╢ ╩

∆╢⁹ 

⌂⅔⁸ ─™∏╣─ ⌐╟∫≡╙ ⅜ ⌂ │⁸ ≤⇔≡

☿fi♃כ≤ ─ ⁸ ╩ ∆╢⁹ ─ │ ─≤⅔

╡≤∆╢⁹ 

 

 11 

 

⇔ ╛ ↔╖─ ♩כꜟ ⌐ √╡ ≤⌂╢╟℮⁸  3. 5. 4⌐ ⁸  

3. 5. 5⌐ ♩▬꜠─ ┘ ╩ ∆⁹  

 ̧ │ ↕ m ≤⇔⁸№╢ ─⇔ ─ ↔≤⌐ ™╩∆╢⁹  

 ̧ │ ─ │ ╩ ™⁸ ⌐ ∆╢⁹  

 ̧ ┼─ ╩ ⇔⁸ ─ ⅛╠≢⅝╢∞↑ ∆╢⁹  

 ̧ ╩ ⇔⁸ ﬞ ≢─ │ ╦⌂™⁹  

 ̧ ─ ╛ ─ ╩ ⅎ⁸ ≤ ╩ ╢⁹  
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 3. 5. 4 1/ 2  

No 
 
   

 

 

 

 

  

m    

1   7   330 3,595 2.5  

2   27  ủ  440 6,584 2.1  

3   12   412 -  2.4  

4   69   948 -  1.1  

5   ♬ⱡ 15 ủ   1,173 18,583 2.8  

6   25 ủ   688 6,6 34 2.1  

7   69  ủ  670 5,389 2.1  

8   72 ủ   946 -  1.8  

9   104- 3 ủ   1,235 -  1.7  

10  ℮╠╠  710 ủ   478 -  2.5  

11   5 ủ   288 4,867 2.6  

12   4- 112 ủ  ủ  445 6,830 2.4  

13   4- 112   412 -  2.5  

14   61 ủ   297 2,574 3.1  

15   8 ủ  ủ  510 7,801 3.3  

16  ☿fi♃כ  42- 3 ủ  ủ  562 -  3.3  

17   ꜟ 146   340 -  3.7  

18   ▬ 85- 1   486 11,200 3.5  

19   ╒ 1 ủ   270 3,540 4.8  

20   ♁ 51 ủ   378 5,248 3.7  

21   ┼ 72 ủ   1,424 10,546 3.7  

22   Ɫ 73- 1 ủ  ủ  384 3,463 3.4  

23   1  ủ  1,036 4,600 6.6  

24   67 ủ   932 12,273 3.3  

25   ♯ 16- 1 ủ  ủ  657 4,089 2.1  

26   ⌂ 66   517 -  2.0  

27   Ɫ 16 ủ   306 4,1 80 12.0 

28   188   234 1,745 2.3  

29   ▬ 103   511 6,937 1.8  

30   167 ủ  ủ  268 2,704 12.7 

31   1- 1 ủ   234 6,093 4.5  

32   50  ủ  416 4,914 1.7  

33   67   427 -  1.6  

34   130   300 -  7.2  

35   52 ủ   365 2,678 3.2  
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 3. 5. 4 2/ 2  

No 
 
   

 

 

 

 

  

m    

36   40- 1 ủ  ủ  400 3,760 15.6 

37   152- 2 ủ   385 3,759 11.7 

38   ♯ 18   372 -  5. 9 

39   8- 1 ủ  ủ  327 3,363 29.0 

40   4- 1 ủ   416 5,984 28.2 

41   1- 4   412 -  28.3 

42   41 ủ   265 4,585 13.2 

43   10 ủ   815 13,000 14.9 

44   43 ủ   323 5,325 25. 4 

45  ╖≥╡  30 ủ  ủ  445 6,145 29.1 

46   76   311 -  42.7 

47   48 ủ   245 4,346 76.1 

48   301 ủ   94 -  125.0 

49  ☿fi♃כ  ♯ 150   60 -  376.0 

50   27   326 2,696 45.3 

51  ╖≥╡─  ▬ 98   404 -  148.8 

52  ┤╣№™  49 ủ   320 -  32.7 

53   138- 1   123 -  49.9 

54   Ɫ 100   270 3,682 4.2  

55   ♯ 43 ủ  ủ  552 5,666 9.4  

56  ◘fiה▪ⱦꜞ♥▫כ☼ ◔ 2- 7   346 -  9.5  

57  ™⇔⅛╦ ≥╙ ☿fi♃כ  3- 1   148 -  9.0  

58   ╦ 1 ủ   247 4,792 9.0  

59  ☻ⱳכ♠ ☿fi♃כ ꜚ 3- 7   395 -  12.7 

60   ♅ 24   335 2,665 10.7 

ⱶכ♪≈╕↓  61  ╒ 5 ủ  ủ 7,257 -  10.3 

62   ꜚ 54- 1 ủ   293 2,379 33.4 

63  ↓╕≈ ﬞ  ◔ ► 20 ủ   138 989 50.2 

64   ◒ 101- 1   346 4,556 10.5 

65   ⱱ 10   375 -  9.4  

66   ꜚ 113 ủ   330 3,247 11.9 

67  ◐ꜗfiⱤ☻ ♯ 1- 3   480 4,600 9.0  
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(6)  ♩▬꜠ 

♩▬꜠│⁸ ⅜ ─ ⌐ ∂≡ ⌐

╩ ∆╢↓≤≤⌂╢⁹╕√⁸ │ ♩▬꜠─⇔ ╙ ∆╢√╘⁸

∞↑≢⌂ↄ ─ ♩▬꜠ ⌐≈™≡─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹

♩▬꜠⌐≈™≡─ ⌂ ⅎ ╩ ⌐ ∆⁹  

 

1)  ♩▬꜠─ ┘  

⌐⅔↑╢ ─ ♩▬꜠ ─ │  3. 5. 5─≤⅔╡≢№╢⁹ ⌐≈™

☻כꜞ│≡ ⅛╠ ∆╢╒⅛⁸ ┘∕─ ─ ⌐ ╩ ∆╢⁹ 

╕√⁸ ⱴfiⱱכꜟ─ ⌐≈™≡╙ ∆╢⁹  

 

 3. 5. 5 ♩▬꜠─ ┘ 1/ 3  

    

♩▬꜠  
2  1  ⱴfiⱱכꜟ ♥fi♩ ⅝  

↕╦ ┤╣№™Ɽכ◒  4  ⁿ  

ⱴfiⱱכꜟ   5  ⱴfiⱱכꜟ ╖ ≡Ɫ►☻ ⅝  

♩▬꜠   5       ⁿ  

  5       ⁿ  

  5       ⁿ  

  5       ⁿ  

  5       ⁿ  

  5       ⁿ  

  5       ⁿ  

  5       ⁿ  

  5       ⁿ  

 ☿fi♃כ  5       ⁿ  

  5       ⁿ  

  5       ⁿ  

 
⇔  

 
46,900

 

⁹ ⁸ ⁸♩▬꜠

♇♩ⱭכⱤכ─☿♇♩  

↔╖≤⇔≡─ ⅜  
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 3. 5. 5 ♩▬꜠─ ┘ 2/ 3  

    

  2  ♩▬꜠  400 №╡  

♩▬꜠   2       ⁿ  

 ─  2       ⁿ  

  2       ⁿ  

  15   

  15   

  15   

  15   

 ☿fi♃כ  15   

  15   

  2   

  25   

  3   

  15   

  10   

  10   

 ╖≥╡  10   

  15   

ⱶכ♪≈╕↓   10   

  7   

  7   

  7   

  5   

  4   

  5   

  6   

  2   

  5   

  2   

  5   

 ╖≥╡─  2   

  2   

  2   

  2   

  2   

  2   

  2   

  2   

  2   

  0   

  0   

  2   

  2   

  2   
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 3. 5. 5 ♩▬꜠─ ┘ 3/ 3  

    

  2   

  2   

  2   

  2   

  2   

  2   

  2   

 ◐ꜗfiⱤ☻  2   

 ↓╕≈ ﬞ  2   

 ℮╠╠  2   

 ┤╣№™  2   

 ◘fi  Ι▪ⱦꜞ♥▫2 ☼כ   

 ☿fi♃כ  2   

  2   

  2   

  2   

  2   

  2   

  2   

 2 )  1   

 ↕╦ ┤╣№™Ɽכ◒  31   

) 12 26  

 

2)  ♩▬꜠─ ה ─  

⌐╟╡⁸ ⌐ ⇔√ ┘ ─♩▬꜠╩ ≢⅝⌂ↄ⌂∫√ │⁸

─♩▬꜠╩ ∆╢↓≤≤⌂╢⁹ ─ ⅜ ⌂ │⁸ ─♩

▬꜠╩ ∆╢↓≤≤⌂╢⅜⁸ ≢⅝⌂™ │ ♩▬꜠╩ ∆╢↓≤≤⌂╢⁹↓

↓≢│⁸ ─ ⌐ ≠⅝⁸ ♩▬꜠─ ה ╩ ╘╢⁹  

 

 

₈ ₉ 28 ⁸  

 12 

ₒ ♩▬꜠ ₓ 

♩▬꜠   ♩▬꜠  ÷ ♩▬꜠ 1 √╡─ 1)  

 

ₒ ♩▬꜠ ₓ 

♩▬꜠   ♩▬꜠  ÷ ♩▬꜠ 1 √╡─ 2)  
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 3. 5. 6 ⌐ ™√ ─  

ה    

1) ♩▬꜠ 1 √╡─  

  ( )  

₈ ₉ 

( 28 ⁸ )  
100 /  

2) ♩▬꜠ 1 √╡─  

  ( )  

₈ ₉ 

( 28 ⁸ )  250 /  

 

⅛╠⁸ ⌐⅔↑╢ ♩▬꜠─ │  3. 5. 7 ┘  3. 5. 8 ⌐ ∆≤

⅔╡≤⌂╢⁹ ─ ≢│ ≢ 347 ⁸ ≢│ ≢ 516 ─ ♩▬꜠

⅜ ≤⌂╢≤ ↕╣╢⁹↓─ │⁸ ≡─ ─ │ ⅜ ≤⌂╡⁸

─♩▬꜠ ╩ ♩▬꜠─╖≢ ℮ ─ ≢№╡⁸ ⌐ ⅜⌂™

│ ─ ─♩▬꜠⅜ ≢⅝╢√╘⁸ ♩▬꜠─ │ ╟╡╙ ⌂

™ ≤⌂╢⁹  

 3. 5. 7 ⌐⅔↑╢ ♩▬꜠─ ה  

 
♩▬꜠─  

β  

♩▬꜠─  

 

♩▬꜠─  

 

─  34, 684 347 139 

─  20, 705 207 83 

β ♩▬꜠ │⁸  2. 2. 4⌐ ∆ 0.5 ⅛ ─ ╩ ⇔√⁹  

 

 3. 5. 8 ⌐⅔↑╢ ♩▬꜠─ ה  

 
♩▬꜠─  

β  

♩▬꜠─  

 

♩▬꜠─  

 

─  

L0 1,957 20 8 

L1 33,926 339 136 

L2 51,592 516 206 

─  
L1 11,409 114 46 

L2 13,983 140 56 

β ♩▬꜠ │⁸  2. 2. 4⌐ ∆ 0.5 ⅛ ─ ╩ ⇔√⁹  

 

 

3)  ♩▬꜠─ ⌐ ∆╢  

─ ≢│⁸ ─♩▬꜠⅜ ≤⌂∫≡™╢ ⌐ ⇔

╩ ∆╢⁹ ⇔ │⁸ ─ ♩▬꜠⅜ ↕╣╢╕≢─≈⌂⅞─

≢№╡⁸∕─ ☻כꜞ⌐ ⅛╠ ♩▬꜠╩ ∆╢╒⅛⁸ ┘∕─

─ ⌐ ╩ ∆╢⁹╕√⁸ ⱴfiⱱכꜟ─ ╙ ╘╢⁹  
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♩▬꜠─ ⌐ √∫≡│⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹  

 

ᵑ ⌂≥ ╛ ┼─ ╩ ⇔≡ ╩  

ᵒ ─ ╡─√╘─ ╩ ⇔√ ╩  

ᵓ ╛ ─ ⌐ ⇔√ ─ ♩▬꜠╩ ⇔⁸ ─ ™

╛ ⌐  

ᵔ ♩▬꜠─ ─ ╩ ∆╢ ╩ ∂╢⁹  

ᵕ ╛ ™ ─ ╩ ∆╢⁹  

ᵖ ─↔╖ ─  

ᵗ ─  

ᵘ ─ №╢™│ ⌂  

ᵙ ─ ╩ ⇔⁸ ♩▬꜠─ ╩ ╛∆⁹  

 13 
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4)  ♩▬꜠─ ה  

♩▬꜠─ ─ │⁸ ⅜ ⇔⁸ ╩ ∆╢≤≤

╙⌐⁸ ⌐╟╡ ♩▬꜠─ ╩ ∆╢⁹ ⌂ │⁸

╩ ≤⇔≡ ♩▬꜠─ ╩ ╘≡ ℮╟℮ ─ №╢™│

⌐ ∆╢⁹ ─ ╩ ╢√╘⁸ ♩▬꜠─ ╛ꜟכꜟ ─

⌐ ∆╢ ╩ ℮⁹  

ꜝ▬ⱨꜝ▬fi─ ╛ ─ ─ ⌐╟╡ ♩▬꜠─ ╩ ⇔⁸

─ ─╙≤⌐ ⌐ ╩ ℮⁹ ♩▬꜠⅜ ↕╣≡™╢ │⁸

─ ⌐ ∂≡ ⌐ ⇔√╙─⅛╠ ∆╢⁹ ⇔√ ♩▬꜠│ ⇔

√ ⁸ ⌐ ∆╢⁹ │⌂╢═ↄ ╛⅛⌐ ℮↓≤≤∆╢⁹  

♩▬꜠⌐ ╢ ╩  3. 5. 9⌐ ∆⁹ 

 

 3. 5. 9 ♩▬꜠⌐ ╢  

      

  
─ ─╙≤⌐

╩ ℮⁹  

─    

ה    

⌂  
 

 
 

⇔ ─    

  
─ ─╙≤⌐

╩ ℮⁹  
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4  ─  

┼─ │⁸ ⱨ▼כ☼⌐╟∫≡ ⌂╢⁹ ≢│⁸₈

₉⌐≡ ↕╣≡™╢₈ ₉⌐ ∆╢╙─≤⇔⁸

∕─ ╩ 4. 0.1 ⌐ ⇔√⁹ 4 ≢│⁸ ─ ─ ─ ≤∆

═ↄ⁸ ⱨ▼כ☼↔≤⌐ ∆═⅝ ╩ ⇔√⁹  

 

4. 0.1  ⱨ▼כ☼─  

─  

ⱨ▼כ☼  

⌐⅔↑╢₈ ₉≤ ─  

   ─  

     
ה ( ─Ɫכ♪ )  

ה ( ⁸ ─♁ⱨ♩ )  

ה ─  

ה  

 

⅜  

↕╣╢  

 

 

 

ҜP129 

 

( )  
 

ה ─ ⁸ ה  

ה ─  

ה ─  

ה ─ ─  

ה ─ ┘  

ה ─ ≤  

ה ─  

 

 

 

 

  

ה ─ ─  

ה ⌂ ─  

ה ─ ≤ ─  

ה ─ ≤ ─  

  

ꜝ▬ⱨꜝ▬fi

╕≢─  

 

ﬞ  

 

ҜP143 

Ⱳꜝfi♥▫▪

─ ┘

╣  

 ﬞ  

ה ─  

ה ⁸ꜝ▬ⱨꜝ▬fi

─  

ה ≤ Ⱳꜝfi♥▫▪  

─  

ה ─ ≤  

ה ─  

ה ☻♩꜠☻ ─◔▪  

   

☻♩♇◒

╕≢─  

 

ҜP145 

 

 ﬞ  

ה ↔╖⁸⅜╣⅝─  

ה ≠ↄ╡ ─  

ה ─  

≠ↄ╡┼─  
   

╙ ∆╢

╕≢─  

 

ҜP146 

 

 ﬞ  

ה ─ ⁸  

ה ┘  

ה ─ ⁸  

 

ה ⌐  

╟╢ ⌂  

─  
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1 ─ ⅎ 

(1) ה   

1)  ─  

│ ─ ╣⅜№╡⁸⌂⅔⅛≈ ╩ √∆ │⁸

⌐ ≠⅝⁸ ╩ ℮√╘─ ╩ ∆╢⁹ 

⌂⅔⁸  4. 1. 1╟╡⁸ ─ │⁸ ⅜ ∆╢⁹ 

 

 

1.  ≢ ה ה ה ה ה ה ∕─ ─ ⅜ │

∆╢ ╣⅜№╢ ≢⁸ ⅜ ─ ─ ╩ ╘√≤⅝  

2.  ≢ ─ ⅜ ⇔√≤⅝ β  

3.  ⅜ ⌐ ↕╣√≤⅝ β  

4.  ≢ ─ │ ⅜ ⇔⁸ ⅛╠ ⅜ ─ ─

╩ ╘√≤⅝  

5.  ⅜ ↕╣√≤⅝ β  

 

:₈ ₉ ( 12 ⁸ ) 54  

 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

β │ ─ ╛ ⅛╠ ─ ╩ ╘╢≤⅝⁸ ─ ⅛╠ ┘

╩ ∆╢⁹  

:₈ ₉ ( 12 ⁸ ) ╩╙≤⌐  

 4. 1- 1  
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 4. 1. 1 ─ ≢─ )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

:₈ ₉ ( 12 ⁸ )  
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2)  ─  

⁸ │ ─ ╟╡⁸ ─ ╩ ℮

╩ ╛⅛⌐ ⇔⁸  4. 1- 2─╟℮⌐ ⌐ ╩ ∆╢⁹  

√∞⇔⁸ ─ ⌐ ╠⇔ ⌐ ╩ ⇔⁸ ─ ╩ ≈™≤╕⅜⌂™≤ ╘╠

╣╢≤⅝│⁸ │ ╩ √⌂™≢⁸ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹  

 

 

 4. 1- 2  

 

ה   

 

 

 

 

ה  

ה  

ה  

 ( )  

ה ─ ╩ ↑√  

ה  

 
 

 

 

 

 

ה  
ה  

ה  

ה ⇔  

ה ─ ╩ ↑√ ⇔  

ה  

  ⇔  
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─ ⌐ √╡⁸ ⌐ ╢ⱴⱠ☺ⱷfi♩╛ ⌐ ∆╢

ה ╩ ⇔√ ╛ ╩ ∆╢ ⁸ ╛ ⅛

╠─ ╩ ≤∆╢ │⁸ ─ ┼ ∆╢⁹  

│ ≢ ╩ ≢⅝╢╟℮⌐ ╩ ╢⁹  

 

 4. 1. 2 ─ ⌐ √∫≡ ⅜ ∆╢ ─  

  

 ¶ ⌐ ╢ ╩ ∆╢  

¶ ⌐ ⌐ ╢ ╩ ↑√  

¶  

¶ ┘ ⌐╟╢ ⌐

∆╢ ─  

 ¶ ─  

¶ ─  

 

¶ ─  

¶ ─  
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⌐⅔↑╢ ─ ≤ │  4. 1. 3⌐ ∆⁹ 

 

 4. 1. 3 ─ ─ ─  

   

 

  ≤─  

─  

  ⌐⅔™≡ ╩

 

╩  

 

  ─ ≤  

≤─  

  ─ ─ ⁸  

┘ ≤─  

─  

  ┼─ ≤  

 

  ─  

≢─ ה  

↔╖   ⅛╠ ↕╣╢ ─ ─

 

↔╖   ⅛╠ ↕╣╢ ─  

  ⅜ ⌂ ╩ ╗

─  

  ─  

 

  ─  

≢─ ה  

  ─  

─ ה ─ ה

 

─ ⌐ ∆╢

 

  ─ ⁸  

⁸♪כꜘ◒♇♩☻   ⁸ ─

 

⇔

 

  ⇔ ─  

≢─ ה  

⇔   ─ ─  

♩▬꜠─ ⁸ ⁸  

⇔ ─  

⇔ ─ ה ─ ה  

⇔  

 

 ─⇔

─  

─ ─ ⌐╟∫≡│⁸ ╛ ─ ≢─ ⅜ ↕╣╢⁹  
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(2) ה   

1)   

─ ─ ה │⁸ ╛⅛⌂ ╩ ╢√╘⌐ ╘≡ ≤⌂╢⁹

 4. 1. 4⌐ ↕╣╢ ⌂ ╩ ∆⁹  

 4. 1. 4 ↕╣╢  

   

─ ⌂≥ ה  ⁸ ⁸ ה  ─  

─ ה  ⁸ ─ ⁸  

ה ⁸  

ה ─ ה ─  

ה  

≤ ה  ⁸ ⁸  

ה ⁸  

ה ─ ♩▬꜠ ⁸  

ה ↔╖⁸⇔

 

ה ♩▬꜠  

─

 
ה ≤  

ה ⌐ ⌂  

ה  

ꜝ▬ⱨꜝ▬fi─

●ה

ה☻ ה )  

ה ┘ ─

≤ ⇔  

ה ⁸●☻⁸ ─ ≤

⇔  

ה  

⌂≥

─  
ה ⌐⅔↑╢  

ה ─  

ה  

⌐ ∆

╢  
ה ─  

ה ─ ⁸ ⌐ ⌂  

ה  

ה ─

 
ה ≤ ⇔ ה  ( ⁸

)  

─

 
ה ⁸ ⇔  

ה  

ה ⌐ ⌂  

ה  

─

 
ה ─ ( ⁸

)─  

ה ─ ⇔  

ה  

: ⸗♦ꜟ 30 ⁸ ⌐  
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2)   

⌐ ⇔≡⁸ ─ ה ⅜ ⅛≈ ⌐ ╦╣╢╟℮⁸ ┼─

─ ⁸ ⁸ ≤─ ⌂ ─ ╩

╢⁹╕√⁸ ─ ╩ ←√╘⁸ ≤ ⇔⌂⅜╠⁸ ─ ⌐ ∆╢⁹ 

⌐ ─ ה ⌐ ∆╢ ─ ╩ ∆╢√╘⁸╡ ≤

╩ ╡⁸╡ ─ ─ ⌐▪fi◔כ♩ ⌐╟╡∕─ ╩ ∆╢⁹  

 

 4. 1. 5 ─√╘─ ┘  

  
 

 

  
  

─

⌂≥  

¶ ⁸ ⁸

 

      

─

 

¶ ⁸ ─ ⁸

 

¶ ⁸  

¶ ─ ה ─

 

      

╡  

≤

 

¶ ⁸ ⁸  

¶ ⁸  

¶ ─ ♩▬꜠

⁸  

      

─

 

¶ ≤  

¶ ⌐ ⌂  

      

 

⇔  

ꜝ ▬ ⱨ ꜝ

▬ fi ─

 

●ה

ה☻ ה

)  

¶ ┘

─ ≤

⇔  

¶ ─  

¶ ⁸●☻⁸ ─

≤ ⇔  

     

⇔  

 

⌂ ≥

─

 

¶ ⌐⅔↑╢  

¶ ─

 

     

⇔  

 

ה  

⌐ ∆

╢  

¶ ─  

¶ ─ ⁸ ⌐

⌂  

      

 

 

ה

─

 

¶ ≤ ⇔        

β₈ ₉│⁸  4. 1. 4─ ≤ ⁹   
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 4. 1. 6 ─√╘─ ┘  

  
 

 

  
  

─

 

¶ ⁸ ⇔  

¶  

¶ ⌐ ⌂  

      

─

 

¶ ─

( ⁸ )

─  

¶ ─ ⇔  

    

 

⇔  

 

 

ה  

β₈ ₉│⁸  4. 1. 4─ ≤ ⁹  

 



119 

(3) ה   

1) ה  ה ≤─  

⌐ √∫≡ ∆╢ │⁸ ╛ꜝ▬ⱨꜝ▬fi ─√╘─ ─

⁸ ™ ─ ─ ⁸ ─ ה ⁸ ─ ⁸

─ ⌂≥⅜ ⅎ╠╣╢⁹  

─ ─℮∟⁸ ⌐⅔™≡│⁸ ╩ ≤⇔⁸ ⌂ ╩

℮√╘⁸ ─ ─ ─ ╩ ∆╢⁹  

╕√⁸ │ ה ה ⌐ ─ ─ ╩ ⇔⁸

─ ⌐≈™≡ ⅜ ╠╣╢ ╩ ∆╢ ⅜№╢⁹  

 

2)  ⁸ ─  

╟╡⁸ ─╖≢│ ⌂ ה ─ ⅜ ≢№╢≤⅝⁸ ╛ ┼

╩ ∆╢⁹╕√⁸ ⌐ ∂≡ ⌐ ∆╢ ╙ ╘╢⁹  

⅛╠─ ⌐ ∆╢⅜⁸ ⅜ ≤⌂╡⁸ 27 ⅛╠

Ⱡ♇♩꞉כ◒ D.Waste- Net ╛ ⅛╠ Ᵽfi◒

╩ ⇔≡™╢⁹ 

D.Waste- Net ≤│⁸ ─ ╛ ⅜ ∆╢◖Ⱶꜙ♬♥▫Ⱡ♇♩꞉כ◒≢

№╡⁸ ⌐│ Ⱪ꜡♇◒ ╩ ∂≡⁸D.Waste- Net⌐ ╩ ℮↓≤≢⁸

─ ⅛╠ ╩ ↑╢↓≤⅜≢⅝╢⁹  4. 1- 3 ┘  4. 1. 7 ⌐

D.Waste- Net─ ╖╛⁸ ⌂ ╩ ∆⁹  
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: HP 

 4. 1- 3 D. Waste- Net─ ╖ 

 

 4. 1. 7 D. Waste- Net─ ה  

ה      

  

¶ ⌐╟╢ ─ ╛ ⁸ ┼─  

¶ ⌐ ∆╢∕╣∙╣─ ─ ה ⁸ ─  

¶ ⱷfiⱣכ ≢─ ה ╩ ∂√ ─ ה   

 
 

 

ה

 

ₒ ה ₓ  

ה ¶ ─ ╛⁸ ─ ⁸ ↔╖ ╛ ↑↔╖─ ה

─ ⁸ ↑↔╖ ─ ⌐ ∂√ ─ ה ⁸

ה ⁸ ⌐ ∆╢   

ₒ ₓ  

¶ ↔╖ ┘ ─ ╛⁸ ↔╖╛⇔ ─ ה ⁸ ⌐ ∆╢

─ ⌐ ∂≡ Ⱳꜝfi♥▫▪ ≤─ ╙ ╗   

ה

 

ₒ ה ₓ  

¶ ─ ┘ ─ ⁸ ─ ⁸

⌐╟╢ ┘ ה ─ ⌐ ∆╢  

 

ₒ ⁸ ⁸  ₓ  

¶ ─ ה ─ ⁸ ─ ─ ⱶכ◐☻

─ ⁸ ≢─ ╣   

: HP  
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Ᵽfi◒ ≤│⁸ ─ ╛ ╩ ∆╢ ─ ⅜

₈ ₉≤⇔≡ ↕╣≡⅔╡⁸ ⌐│ ╛ ╩ ∂≡ ╩

℮↓≤≢⁸ Ᵽfi◒ ⅛╠ ⌐ ∆╢ⱴⱠ☺ⱷfi♩ ╩ ↑╢

↓≤⅜≢⅝╢⁹  4. 1. 8 ┘ :₈ Ᵽfi◒ ⌐≈™≡

ₒ ₉x HP  

 4. 1- 4⌐ ↕╣╢ ┘ ─ ╣╩ ∆⁹  

↕╠⌐⁸ ≢│ ⌐ ≤ ⅜₈ ─ ⌐ ╢

ⱴ♬ꜙ▪ꜟ₉╩ ⇔≡⅔╡⁸ ╛╗╩ ⌂™≤ ╘╢ ⁸ ┘

╩ ⌐ ⇔≡ ⌐ ⅜ ⌐ ╢ ⌂ ╩ ∆╢

╙─≤⇔≡™╢⁹  

 4. 1. 8 Ᵽfi◒ ⌐╟╢ ┘ ↕╣╢  

 ↕╣╢  

─ ⌐

╢ ה  

¶ ─ ⌐ ≠ↄ ⌐ ╢ ╛ ⁸ ⌐≈

™≡ ⁹ ⅜ ╩ ╘≡™ↄ√╘⌐ ⌂

─ ⌐ ↑√ ╩ ⁹   

¶ ─ ─ ╩ ⅎ╢ ─ ⅜ ⇔√

⌐⁸ ─ ─ ╛ ⌐ ⌂ ⅝⌐ ∆╢ ╩ ⁹ 

─

─ ⌐ ╢

ה  

¶ ─ ╛ ⌐≈™≡⁸ ─ ⌐ ≠ↄ

╛▪♪Ᵽ▬☻⁹  

¶ ─ ─ ⁸ ╛ Ⱳꜝfi♥▫▪┼─ ⌐ ∆╢♠

─ꜟכ ╛▪♪Ᵽ▬☻⁹  

¶ ─ ┼─ ─ ꜟכꜙ☺◔☻╛ ─

⁹  

¶ ─ ╛ⱶכ◐☻─ ⁸ ≤⌂╢ ─ ⌐ ∆╢

▪♪Ᵽ▬☻⁹  

₈ Ᵽfi◒ ⌐≈™≡ₒ ₉x HP  

 

:₈ Ᵽfi◒ ⌐≈™≡ₒ ₉x HP  

 4. 1- 4 Ᵽfi◒ ─ ─ ╣  

 



122 

3)  ⌐╟╢  

⅜ ⇔√ ⌐│⁸ ⅜ ⌐ ∆╢↓≤⅜ ↕╣⁸ ≤

⇔≡ ⌐ √╢↓≤⅜ ╕╣╢⁹  

↕╣≡™╢ ≤─ ─ ⌐ ∆╢ ⌐ ⇔≡⁸

─ ╩ ╘≡⁸  4. 1. 9⁸  4. 1. 10⌐ ⇔√⁹ 

 4. 1. 9 ≤─ ( )  

       

 
ה ─ ⌐

∆╢  
7 8 9  

  ⌐ ∆╢  7 10 27  

   

   

   

⌐ ∆╢  7 11 14  

 
ה ─ ⌐

∆╢  
8 1 9  

:₈  ₉ ⁸  

 

 4. 1. 10 ≤─ ( )  

       

ה   8 2 14  

ה   

8 2 21  

⌐╟╡

17 12 1  

ה   8 3 7  

    

   

 ⅛╒ↄ   

₁  

 

7 9 6  

₁ ⌐╟╡

24 1 25  

    17 11 1  

 №╦╠   17 11 1  

⁸ 17  
⌐ ∆╢  

22 5 14  

 
≤─ ─ ⌐ ∆╢

 
23 11 27  

 
≤─ ─ ⌐ ∆╢

 
23 11 27  

ה   26 7 4  

21  

⌐ ╢ 6

⌐⅔↑╢

─ ⌐ ∆╢  

27 3 31  

:₈ ₉ 12 ⁸ 12 ⇔  
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4)  ≤─  

≤ │⁸ ≤─ ─ ⌐ ⇔≡ ╩ ⇔≡™╢⁹

│  4. 1. 11≤  4. 1. 12⌐ ∆⁹ 

 

 4. 1. 11 ≤─  

       

 

⌐⅔↑╢

─ ⌐ ∆╢  
17 3 23  

 

 4. 1. 12 ≤─  

        

 

⌐⅔↑╢

─ ⌐ ∆

╢  

─ ┘

⌐ ∆╢

┘⌐ ─

ה ┘

─

╗⁹  

 

12 26  

◖ⱴ♠◒ꜞ▪ⱷfi♥♫fi☻  

◖ⱴ♠◒ꜞכfi  

♩♇ⱪ◒ꜞכfi  

☿꜠◒♩  

 

ꜜ◘ⱡꜞ◘▬◒ꜟ  

 

◌꞉◐♃  

ⱦꜟⱷfi♥♫fi☻  

 

⅝∞∟  

 

כ☺꜡◖◄fiכꜞ◒כ◔☻◄  

☻◄ה◔  

↔╖─  

:  
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5)  Ⱳꜝfi♥▫▪≤─  

⌐⅔↑╢ Ⱳꜝfi♥▫▪ ⌐│ ₁⌂ ⅜№╢⅜⁸ ⌐ ⌐ ╦╢

≤⇔≡│⁸ ─ ה ה⇔ ⇔⁸ ╕≢─ ⁸ ╛

™ ─ ─ ה ⅜ ↕╣╢⁹  

⌐ Ⱳꜝfi♥▫▪ ╩ ⌐ ╘╢√╘⁸ Ⱳꜝfi♥▫▪ ┼─

╛ ╩ ⇔√∟╠⇔ ╩ ≤ ∆╢⌂≥⁸

⅛╠ ⌐ ╘╢⁹  

 

(4)  ┼─  

─ ╩ ╗ ─ ⌐≈™≡⁸ ⌐ │ ┼ ∆╢≤

≤╙⌐⁸ ⌐ ⅜ ⌐ ↕╣╢╟℮ ╛ ─

╩ ℮⁹ ∑≡⁸ ╛ ⅜ ∆╢ ה ⌐ ∆╢ ה

╩ ∆╢ ╩ ⅎ√ ה ⌐ ⌐ ⇔⁸ ─ ה

⌐ ╘╢⁹ 

⌂⅔⁸ ⌐⅔↑╢ ╩ ∆╢ ⌐│⁸ ⅜ ⇔√₈

⌐ ∆╢ ●▬♪Ⱪ♇◒₉╩ ⌐∆╢⁹  

╕√⁸ ⌐ ⌂ ╩ ≢ ∆╢√╘⌐⁸ ⌐ ╢ⱴⱠ☺ⱷfi

♩╛ ⌂ ⌐ ∆╢ ה ╩ ⇔√ ╛ ╩ ⌐ꜞ☻

♩▪♇ⱪ∆╢⁹ ⌐↓╣╠─ ─ ╩ √™ │⁸ ⌐

╩ ∆╢⁹  

 

 

HP 

 4. 1- 5 ⌐ ∆╢ ●▬♪Ⱪ♇◒   
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(5)  ─  

⌐⅔™≡│⁸ ⅛╠ ⌐ ∆╟℮⌂ ₁⌂ ה ה ™ ╦∑ ⅜

∑╠╣╢↓≤⅜ ↕╣╢√╘⁸ ⌐ ╩ ∆╢ ⅜№╢⁹ ⌐│⁸ ↑

↔╖⁸ ┘ ה ⌐ ∆╢ ╛ ⅜ ™≤ ↕╣╢↓≤⅛╠⁸↓╣

╠─ ≢ ╩◄◒☿ꜟ ╩ ⇔≡ ≢ ∆╢↓≤⌐ ⅎ⁸ ↑↔╖─

╛ ─ ⁸ ה ⅜ ⌂ ╩ GIS ─ ≢ ∆╢⁹  

 

↕╣╢ ™ ╦∑ ─  

─ ⁸ ↑↔╖─ ⁸  

─ ─ ⁸ ─ ה ⌂≥ 

↔╖ ─ ─ ⁸ ─ ─ ⌂≥ 

─  

ה ∑ ⁸ ⁸ ⁸ ─ ⁸ ה ⁸ ⁸  

ה ↑↔╖─ ⁸ ─ ⁸ ה ⅜ ⌂ ─  

 

(6)  ┼─ ה  

1)   

─ ⌂ ⌐╗↑≡⁸ ⌐ ⌐ ⇔≡ ⌐ ∆╢ ─

╩ ℮⁹ ⌐ ⅎ⁸ ─ ╩ ╘≡⅔ↄ ⅜№╢√╘⁸ ⅛╠ ─

↔╖ ⇔ ╛ ╩ ⇔√∟╠⇔╩ ∆╢⌂≥⁸ ↑☿Ⱶ♫כ ─ ╩

⇔≡ ה ╩ ⌐ ∆╢⁹ ⌐⁸ ⅛╠ ∆═⅝ │ ─≤⅔╡

≢№╢⁹ 

 

ủ ─ ╛ ⁸ ⁸ ●☻Ⱳfiⱬ ─ ה

ⱨ꜡fi ─  

ủ ⅜ ╖≢⅝╢ ⌐╟∫≡ ∆╢╙─⅜ ⌂╢ │∕─ ╩  

ủ ↔╖─ ⁸ ⁸ ⅝ ─  

 

:  ₒ 25- 1ₓ( ⁸ )⌐  

 15 
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2)   

┼ ה ∆═⅝ │ ⌐╟∫≡ ⌂╢√╘⁸ ↔≤─ ∆═⅝

╩  4. 1. 13⌐ ∆⁹ 

⌂⅔⁸ ה ─ ⌐│⁸ ∆╢ ⌐╟∫≡ ∆╢ ⌐ ⅜ ∂⌂™

╟℮⌐⁸Q A ╩ ⇔⁸ ─ ⌐ ╘╢⁹  

 

 4. 1. 13 ↔≤─ ≤  

   

ה ¶  ─ ╡ ™  

¶ ─  

¶ ↔╖⁸⇔ ⁸ ─

 

¶ ↔╖─ ⁸ ⁸

⅝─  

¶ ™ ╦∑   

¶ ⁸ ─

⁸ ⁸

┼─ ╡ ⇔  

¶  

¶ ⱴ☻◖Ⱶ  

¶ ─ⱱכⱶⱭכ☺  

─  

ה  

¶ ┼─ ⁸  

¶ ─  

¶ ─ ╡ ™  

¶ ─ ⌐ ∆╢

⌂ ( ⁸ ⁸ ⁸

⅝ )   

¶  

¶  

¶ ╛ ≢─

 

¶ ◖Ⱶꜙ♬♥▫ FM 

ꜝ▬fi  

 

¶ ─ ⱨ꜡כ  

ה ¶ ─   

¶ ≤

─ ה ⌐

™√  

:  ₒ 25- 2ₓ( ⁸ )⌐  

 

─  

 ─↔╖≤⇔≡ ≢⅝╢ ─ │⁸↔╖ ⌐ ╣

≡ ─↔╖≤⇔≡ ⇔≡╙╠™⁸ ⌐ ╣╢↓≤⅜≢⅝⌂™ ─

│⁸ ┼ ⇔⁸ ─ ≢ ╤⇔⇔≡╙╠℮↓≤╩ ∆╢⁹  

 

↔╖─  

 │ ≤ ═≡ ⌂ ─ ↑↔╖⅜ ↕╣╢↓≤⅛╠⁸ ─

≢│ ⇔⅝╣⌂™ ≤⌂╢⁹∕─╟℮⌂ ⌐ ↔╖⅜ ↕╣╢≤⁸ ⌐ ⅜

⌐ ╦∏ ⅜↔╖≢ ╣╢↓≤⁸∕℮⌂╢≤↔╖ ⇔╩ ™√™ ⅜↔╖ ⇔

∆╢↓≤⅜≢⅝∏⁸ ─ ⅜ ╣≡⇔╕℮↓≤⁸ ⌐│ ─ ╩

⇔⁸ ╙ ∆ ⁸ ↔╖─ ─ ╩ ┼ ⌐ ⇔⁸ ╩

╢⁹ 
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≢─  

 ─↔╖─ │  3. 1. 2⌐ ⇔√≤⅔╡≢№╡⁸ ╛ ┼ ∆

╢ ↑↔╖│⁸  3. 1. 2⌐ ∆ ┘ ─ ↔╖⁸ ⌂ ⅜

⌂ ≤∆╢ ⁸ ╩ ∆╢⁹ ⌐ √∫≡│⁸ ┼ ∆╢

─ ┼─ ╙ ∆╢╙─≤⇔⁸ ⌐│ ─꜠▬▪►♩╩ ⇔⁸

≢ ╤⇔∆╢ ⌐ ┼ ╖ ╪≢╙╠℮↓≤╩ ∆╢⁹↓╣⌐╟╡⁸

≢─ ╤⇔⅜ ≤⌂╡⁸ ⌐╟╢ ─ ⌐ ⅜╢ ⁸ⱷꜞ♇♩╙ ╦

∑≡ ∆╢⁹  

 

⌐ ⌂ ⌐≈™≡│⁸ ─ ⌐ ╣√ SNS╩ ™≡ ∆╢↓≤╩ ∆

╢⁹ ⌐ ─ SNS╩ ∆⁹ 

 

 4. 1. ▪▫♦ⱷꜟꜗ◦כ♁ 14  

SNS  ▪◌►fi♩  

▬fi☻♃◓ꜝⱶ  komatsu_japan 

X כ♃♇▬♠  @komatsu_city 

ⱨ▼▬☻Ⱪ♇◒  @cityofkomatsu 

: HP 

 

(7)  ─  

⌐ ™ ⅜ ⇔⁸ ⅜ ╢↓≤⅜⌂™╟℮⁸ ╩ ⇔⁸

─ ╩ ∆╢╟℮ ╘╢⁹╕√ ⅜ ↕╣╢ ⌐│⁸ ╛

│ ↕╣╢ ⌐ ∆╢ ─ ╩ ℮⁹ ╛

⌐ ⌂ ⁸ ⁸ ●☻ ⌐ ∆╢ ⁸ ─ ─ ╩ ™⁸

⌐╙ ╩ ≢⅝╢╟℮ ╘╢⁹╕√ ⌐ ≤ ⌐ ⅜ ╣╢╟

℮⁸ ⅛╠ ╩ ⇔≡⅔ↄ⁹  
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(8)  ─ ה  

─ ╩ ╘╢√╘⁸ ╩ ╕ⅎ≡ ─ ─ ╩ ™⁸ ─

≤⌂∫≡™╢ ⌐ ⅝⌂ ⅜№∫√ ╛⁸ √⌂ ╩ ╠╣√ ⌐│⁸

⌐ ∂≡ ╩ ℮⁹ 

⌂ ⇔ │⁸ ─ ╛ ╩ ╗ ╛ ─

⇔⁸ ⁸↓╣╕≢─ ≢ ╠╣√ ╛ ─ ⁸◓♇♪

ⱪꜝ◒♥▫☻╛Ᵽ♇♪ⱪꜝ◒♥▫☻─ ⅜ →╠╣╢⁹↓╣╕≢─ ≢ ╠╣√

╛ ⌐ ⇔≡│⁸ ╛ ⅜ ∆╢ ⌐ ⌐ ⇔≡ ╩ ∆╢↓≤⌐

ⅎ⁸ ≢─ ─ ╩ ⇔⁸ ─ ┼─ ⅜ ≤

╦╣╢ ╩ ⇔⁸ ─ ≢ ╩ ℮↓≤╩ ∆╢⁹  

 

 

 

 

 

 

 

 16 

╕√⁸ ≢│⁸ ⅜ ⇔√ ⌐│

⌐ ≠⅝⁸ ⌐⅔↑╢ ⌂ ה ╩ ⇔√ ╩ ╛⅛

⌐ ∆╢↓≤≤⇔≡™╢⁹  

⌐ ⌐ ─ ⅜≢⅝╢╟℮ ≤⇔≡⁸ ╟╡ ─ ─

╩ ╕ⅎ√ ╩ ה ∆╢ ⅜№╢⁹  4. 1. 15 ⌐

↕╣╢ ╩ ∆⁹  

 

 4. 1. 15 ─  

⌂ ה  ─ ╛ ─  

ה ─  

ה ─ ┼─  

ה ꜟכꜙ☺◔☻  

ה ─ ⁸ ⁸  

ה ─ ─  

ה  

ה ה                    

ה ┘ ╛ ─ ה ─ ה  

ה ╛ ─ ┘ ─  

ה ⌐⅔↑╢ ─  

ה ╛⁸ ⌐ ∆╢ ⅛╠─ ה  

ה ╩ ╕ⅎ√ ⇔  
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2  Emergency Phase  

(1)  ⌐∆═⅝  

│ ⅛╠ ╩ ∆⁹↓─ │⁸ ─ ╛ ⅜

╦╣⁸ ┼─ ≤⌂╢ ╩ ╘╢↓≤≤⌂╢⁹╕√⁸ ─ ╛ ─

⌂ ╖≠ↄ╡╩ ℮ ╙ ⌂ ≢№╢≤ ⅎ⁸↓─ ≢ ⅜ ∆╢≤

⌐ ⅝⌂ ╩⅝√∆≤ ⅎ╠╣╢⁹ ─ ─ ⅝╩

4. 2.1 ⌐ ∆⁹ 

 

 4. 2- 1 ─ ─ ⅝ 

─  

ќP131 

─  

 

ќP132 

 

ќP132 

╟╡ ─ ─

┘ ─ ─ ╩

∆╢⁹  

⅜ │ ↕╣╢ ⁸

⌐ ™⁸ │ ∆╢⁹ 

 
 

 
 

 ̧ ─ ⁸ ┼─  

 ̧ ∆╢ כꜞ◗♥◌─ ┘

◓fi♬fiכ♂  

 ̧ ─  

 ̧ ⱨ▼כ☼⌐ ∆╢ ─

 

 ̧ ─  

─ ─  

⁸ │

─ ⌐╟╡⁸ ─

╩ ∆╢⁹  

ה  

─ ─  

ќP131 

┼  

ќP131 

─   ќP130 

╛ ─ ╩

∆╢⁹  

 

─  

 

 

─  

≢─ ─ ⁸

≢─ ╩ ╘╢⁹  
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(2)  ─ ה  

⌐⅔™≡ ⅜ ⇔√ ⁸ ⌐ ∆ ⌐ ≠™≡ ─ ה ⅜ ╦

╣╢⁹ 

 4. 2. 1 ⌐⅔↑╢ ─ ה  

      

 

─  │  
ќ  ќ    

 

─  

 

⌐ ∂  
╩  

⌐ ∂
╩  

─  
┘

│
⌐  

⌐ ∂
╩

┘ │
⌐  

┘ │
⌐  

 
 

 
 

 
 

ừ ≢ ─
⅜ ⇔√≤⅝  

ừ ⅜
⌐ ↕╣√≤⅝  

ừ ≢ ─
⅜ ⇔√≤⅝  

ừ ⅜
⌐ ↕╣√≤⅝  

ừ (
)⅜

↕╣√≤⅝  

ừ ≢ ─
⅜ ⇔√≤⅝  

ừ ⅜ ⌐
↕╣√≤⅝  

ừ ≢ ─
⅜ ⇔√≤⅝  

ừ ≢ ⌂
⅜ ⇔√≤⅝  

ừ ≢
─ ⅜

⇔√≤⅝  

ừ │ ≢
⅜

⇔√≤⅝  
ừ ⅜

⌐ ↕╣√
≤⅝  

 
 

 
 

ה ─ ⁸  
ה ─

 

ה ─  

ה ─ ⁸  
ה ─

 

ה ─  
ה ─  

ה ─ ⁸  
ה ─

 

ה ─  
ה ─  

ה ─ ⁸
 

ה ─
─ ⌐╟

╢  

ה ⌂
─

⁸  
ה ┼─

 

ה ─ ⁸
 

ה ─
─

⌐╟╢  

ה ⌂
 
─
⁸

 
ה ─  

 
 

 
 

 
 

 
 

ừ ─ ⅜
↕╣√≤⅝  

( 1)  

( 2)  
( 3)  
(4)  

( 5)  
( 6)  
ừ ─ ⅜ ↕
╣√≤⅝  

(1)  
(2)  
ừ ─
⅜ 2.0m

╩ ⅎ√
≤⅝  

ừ ה
♃▬ⱶꜝ▬fi≢

з☺כ♥☻
⌐ ⇔√≤⅝  

ừ ─ ⅜
↕╣√≤⅝  

( 1)  

( 2)  
( 3)  
(4)  

( 5)  
ừ ה
♃▬ⱶꜝ▬fi≢

и☺כ♥☻
⌐ ⇔√≤⅝  

ừ ─
⅜ 2.5m

╩ ⅎ√≤
⅝  

ừ ◐◐◒ꜟ≢
⅜ ∆╢

⅜₈ ( )₉
≤⌂∫√≤⅝  

ừ ה
♃▬ⱶꜝ▬fi≢

й☺כ♥☻
⌐ ⇔√≤⅝  

ừ ⅜
≢

50cm │
≢ 120cm ╩ ⅎ⁸
⅛≈⁸ ⌐

⅜ ∏╢ ╣
⅜№╢≤⅝  

ừ ⌂ ⅜
⇔√≤⅝ ⁸

 
ừ ⌐╦√╢
⅜ ↕╣╢≤⅝  

ừ ⅜ ∆╢ ╣
⅜№╢ ⌐⅔™≡

─ ╩
↑╢≤⅝  

ừ ─ ⅜
3.6m
╩ ⅎ√≤⅝  

ừ ◐◐◒ꜟ≢
⅜ ∆╢ ⅜

₈ ( )₉≤⌂∫
√≤⅝  

ừ ⅜ 60cm╩
ⅎ√≤⅝  

ừ ⌐╦√╢
⅜ №╢

™│ ⅜
⇔≡™╢≤⅝  

ừ ─
⌂ ⅜

⇔√≤⅝  

ừ ⅜
↕╣√≤⅝  

ừ ⅜
↕╣╢╟℮⌂
⌂ ⅜

⇔√≤⅝  
ừ ⅜

↕╣√≤⅝  

ừ ⌐ ⌂
⌐ ∆╢

│
⌂ ⌐ ∆╢

⅜
↕╣√≤⅝  

 
 

 
 

ה ─ ⁸  
ה ─  
ה
┼─  

ה ─ ⁸  
ה ─
─  

ה ┼─
 

ה ─ ⁸  
ה ─
─  

ה  

ה  
ה ┼─

 

ה ─ ⁸
 

ה ─  
ה ─ ה  

ה  
ה ┼─

 
ה ─  

ה ─ ⁸
 

ה  

  
⁸  

 
   

  
⁸  

 

┘
⌐ ⌂ ⁸
─  

─ ⁸
∆╢ ─
 

 

₈ ₉ 12 ⁸ 909 ╩╙≤⌐  
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⌐ ⅜ ⇔√ ⁸ │  4. 2. 1─ ⌐ ™⁸ │

╩ ⇔√ ≢ ∆╢⁹ ⌐│⁸ ─ ╩ ∆╢↓≤╩ ≤⇔⁸ ─

╩ ⇔⌂⅜╠ ⇔⁸ ⌐ ╩ ⌐ ∆╢⁹  

─≈╕↓◒כⱤכ☺꜡◖◄ │⁸ ⌐ ≢ ⌂ ⅜ ⇔√≤⅝│⁸

≤⇔≡ │ ╩ ⌐≈╕↓◒כⱤכ☺꜡◖◄⌐∏√ ∆╢⁹∕╣

─ │⁸ ─╖ ⇔⁸∕─ ─ │ ╩ ⇔√ ≢ ∆╢⁹⌂⅔⁸

╣ ─┼≈╕↓◒כⱤכ☺꜡◖◄╡╟⌐ ⅜ ≤ ↕╣√ │⁸ ╩

≤∆╢⁹  

 

(3)  ─ ה  

─ ─ ה │⁸ ╛⅛⌂ ╩ ╢√╘⌐ ╘≡ ≤⌂╢⁹

⌐ ℮ ─ ≤ⱨ꜡כ╩  4. 2. 2⌐ ∆⁹╕√⁸ ⌐⅔™≡ ≤

⌂╢ ─ ⌐≈™≡╙ ∆╢⁹  4. 1. 4⌐ ∆ ─℮∟ ⌐⁸

⁸ ─ ╩ ∆╢╙─≤∆╢⁹ ⌐│  4. 2. 2─≤⅔╡⁹ 

 

 4. 2. 2 ─  

─   ─ⱨ꜡כ  

⅜

⌐ ⇔√

 

ה ─ ⌐ ™╢⁹  

ה ⇔√ │⁸ ⌐ ⇔√

╩ ⌐ ⇔⁸ │

╩ ⇔⁸ ┼

∆╢⁹  

 

─  

ה ─ ⌐ ™╢⁹ 

ה ↓◒כⱤכ☺꜡◖◄

╕≈ ┘ ⁸

─ ╩ ⇔⁸

─ ─ ╩ ∆╢⁹  

ה ─ ╩

⇔⁸ ─ ─ ╩

∆╢⁹  

 

1) ─≈╕↓◒כⱤכ☺꜡◖◄   

─≈╕↓◒כⱤכ☺꜡◖◄⁸ │ ∟⌐ ─ ╩ ™⁸ ╩

⌐ ∆╢⁹ ⅜ ⇔≡™╢ │⁸ ╩ ⌐ ⅛╦∑

╩ ∆╢⁹ ⅜⌂™ ≢№∫≡╙⁸₈ ⅜⌂™₉↓≤╩ ⇔⌂↑╣┌⌂╠⌂

™⁹

 

─

 

 

─

 

─

 

ₒ ₓ ─  

─  

│ ╩  

⇔ ∆╢  

 

 

 
 

─

─  
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2)  ─  

☿fi♃כ─ │⁸ ┼ ↕╣╢⁹

│⁸ ╩ ∂≡ ╩ ∆╢⁹  

 

3)  ─  

─ │⁸ ⅜ ⇔ ┼ ↕╣╢⁹

│⁸ ╩ ∂≡ ╩ ∆╢⁹  

 

4)  ─  

⁸ ─ │ ≤ ╩≤╡⁸ ─

╩ ∆╢⁹ ⌐╟╡⁸ ⌂ ⅜ ≤ ↕╣╢ │⁸∕─ ╩

⇔⁸ ╩ ⇔√ ≢ ∆╢╟℮ ╩ ℮⁹  

 

(4)  ─  

⌐│⁸ ╛⅛⌐ ╩ ∆╢⁹ ─ ╛ ⌐≈™

≡│₈ 4 1. ─ ⅎ₉ 111 ╩ ∆╢⁹ 

⌂⅔⁸ ─ ╛ ⌐ ∂≡ │ ⌂╢↓≤⅛╠⁸ ⌐ ∂≡ ╩

∆╢↓≤╙ ≤∆╢⁹ ⅎ┌⁸ ─ ⅜ ↕ↄ⁸ ─ ─ ≢ ≤ ⅎ╠

╣╢ │⁸ ╩ ∑∏⁸ ─ ─ ≢ ∆╢  

 

(5)  ─  

┼─ ⌐ √∫≡│⁸ ≤⌂╢ ≤ ═⁸ ⅎ╠╣╢ ⁸ ⁸

⌐ ⅜ ℮↓≤⅜ ↕╣╢⁹∕─√╘⁸ ⌐ √∫≡│⁸ ה ה ─

⅛╠⁸∕─ ≢ ╩ ⌐ ℮═⅝⌂─⅛╩ ⇔√ ≢ ╩ ⇔⌂↑╣┌⌂╠

⌂™⁹ ─ ⱨ꜡כ╩  4. 2- 2⌐ ∆⁹ 
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 4. 2- 2 ─ ─ ⅝ 
















































































