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ủ ─ ┘ ⌐ ∆╢  

18 1 1  

129  

 22 6 24 12  

23 9 8 12  

25 3 8 2  

28 6 3 18  

12 23 23  

( ) 

1  ↓─ │⁸ ─ ┘ ⌐ ∆╢ ( 18

200 ⁹ ₈ ₉≤™℮⁹)⌐⅔↑╢ ⅜ ╘╢ ⌐ ⇔ ⌂ ╩

╘╢╙─≤∆╢⁹ 

( ) 

2  7 1 ─ ≤│⁸ ─ ⁸ ⁸ ╩™℮⁹ 

( 43 100 ⁹ ₈ ₉≤™℮⁹)⁸ ( 26

249 )⁸ ─ ⌐ ∆╢ ( 44 58 )⁸ ( 27

229 )⁸ ( 39 167 )⁸ ∆═╡ ( 33

30 )⁸ ( 43 74 )⁸ ( 27 180 )⁸

( 25 201 )⁸ ( 36 191 )⁸

( 5 91 )⁸ ( 45 138 )⁸ (

43 98 )⁸ ( 46 91 )⁸ ( 25

214 )⁸ ( 47 85 ) ┘↓╣╠ ⌐ ⌂

⁸ ⁸ ┘⌐ ─ ⁸ ╩™℮⁹ 

( ) 

3  ─ ⌐╟╡ ≢ ╘╢ │⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

  

─ ( 17 ⁸ 18 ⁸

19 ⁸ 23 ⁸ 24 ⁸ 26 ) 

1 

( 21 ) 2 
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─ ( 29 ) 3 

2 6 2 2 ┘ 3 4 ┘⌐ 7 5 ⌐ ╘╢

╩ ⇔⌂™ │⁸ ─ ─≤⅔╡≤∆╢⁹√∞⇔⁸ ╣ ⌐ ∆╢

│↓─ ╡≢⌂™⁹ 

(1) ╡◖fi◒ꜞ⁸♩כⱩ꜡♇◒ ⁸ⱨ▼fi☻∕─ ↓╣╠⌐ ∆╢╙─ 

(2) ⁸ ⁸ ∕─ ↓╣╠⌐ ∆╢╙─ 

(3) ⱪ꜡Ɽfi  

( ┘ ) 

4  ─ ⌐╟╡ ≢ ╘╢ │⁸ 4≢ ╘╢╙─≤∆╢⁹ 

2 │⁸ 3 1 ─ ⌐╟╡ ╩ √ ⌐ ∆╢≤⅝│⁸

⌐ ╢ ⌐ ╩ ⇔⁸ ∆╢ ╩ ⌐ ↑ ⌂↑╣┌

⌂╠⌂™⁹ 

  

( ) 

1 ↓─ │⁸ 18 1 1 ⅛╠ ∆╢⁹ 

( ) 

2 ↓─ ─ ─ ─ ╕≢⌐⁸ ─ ( 4

26 )─ ⌐╟╡⌂↕╣√ ∕─ ─ │⁸↓─ ─

⌐╟╡⌂↕╣√╙─≤╖⌂∆⁹ 

 ( 22 6 24 12 ) 

↓─ │⁸ ─ ⅛╠ ∆╢⁹√∞⇔⁸ 1 3─4─ ⌐5 ⅜ ∆╢

╩ ⅎ╢ (2) ┘(3)─ │⁸ 23 1 1 ⅛╠ ∆╢⁹ 

 ( 23 9 8 12 ) 

↓─ │⁸ ─ ⅛╠ ∆╢⁹ 

 ( 25 3 8 2 ) 

↓─ │⁸ 25 4 1 ⅛╠ ∆╢⁹ 

 ( 28 6 3 18 ) 

( ) 

1 ↓─ │⁸ ─ ⅛╠ ∆╢⁹ 
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( ) 

2 ↓─ ─ ─ ⌐⁸ ─ ─ ┘ ⌐ ∆╢

( 18 129 )─ ⌐╟╡⌂↕╣√ ∕─ ─ │⁸

↓─ ─ ⌐╟╡⌂↕╣√╙─≤╖⌂∆⁹ 

 ( 12 23 23 ) 

↓─ │⁸ 2 4 1 ⅛╠ ∆╢⁹ 

1( 3 ) 

─  

( ) 

1 ↓─ │⁸ ⌐ ≠ↄ ─ ⌐≈™≡⁸ ─ ╩ ╘⁸

⌂ ─ ╩ ╢↓≤╩ ≤∆╢⁹⌂⅔⁸↓─ ⌐ ╘─⌂™╙─│⁸

33 ⁸ ( 44 158 ) 23 ─2⅛╠ 29 ╕≢⁸

( 44 49 ) 20 ⅛╠ 27 ╕≢─ ╩

∆╢╙─≤∆╢⁹ 

( ─ ≤─ ) 

2 │⁸ 8 ⌐ ╘╢╙──╒⅛⁸ ─ ⌐ ─(1)⅛╠(5)

⌐ →╢ ⅜№╢ ⌐│⁸↓╣╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ─ │ ─  

(2) 29 ─ ⌐╟╡ ↕╣√  

(3) 42 1 5 ─ ⌐╟╡ ↕╣√  

(4) ∕─ (1)⅛╠(3)╕≢⌐ ∏╢╙─ 

( ) 

3 18 ⌐ ╘╢ ─ │⁸ ⌐ ╘╢≤↓╤⌐╟╢╙─≤∆╢⁹√∞

⇔⁸ ─ ⌐ ∆╢╙─≤⌂╢ ≢⁸↓─ ⌐ ╘─⌂™╙─⌐≈™

≡│ ( 45 320 )⁸ ⌐ ≠ↄ ─ ─ ⌐ ∆╢

( 24 44 ) ┘ ⌐ ≠ↄ ─ ─ ⌐

∆╢ ( 24 25 )⌐ ∆╢╟℮ ∆╢╙─≤∆╢⁹ 

1  

│ ┘∕╣╠─ ─ │⁸ ⁸ ┘
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─ ╩ ⇔⁸ ⌐ ∆╢╙─≤∆╢⁹⌂⅔⁸ ─

│⁸ │L ⇔ↄ│◖fi◒ꜞכ♩ ≢ ─⌂™ │

╩ ╗╙─≤⇔⁸ ─⌂™ ⁸ ∆╢ ⅜№╢

│↓╣╩ ™√ ≤∆╢⁹ 

2 ⌂ ─  

╩ ∆╢ ⁸ ⌐⅔↑╢ ⌂ ─ │⁸ ─

≤⅔╡≤∆╢⁹ 

 ─  

30,000m2  6.0m  

30,000m2 50,000m2  6.5m  

50,000m2 100,000m2  9.0m  

100,000m2  12.0m  

3  

─ ┼ ∆╢ ≢№∫≡ ⌂ ─ ─ │

6m ≤⌂╢╟℮ ∆╢╙─≤⇔⁸ ╩ ↑⁸ ⌂ ≤─ ⅜

⌂ↄ⌂╢╟℮ ∆╢╙─≤∆╢⁹ 

4  

│⁸ ─ ┘⌐ ─ ┘ ╩ ⇔≡ ╘╢╙─≤

⇔⁸ ⌐⅔↑╢ ─ │80m⅛╠120m╩ ≤∆╢⁹ ⌐№∫

≡│⁸ ─ ╩ ⇔≡ ╘╢╙─≤∆╢⁹ 

5 ⅜ ∆╢  

(1) ─ ⁸ ─ ⌐ ∂≡ ─ ─ ─ ⅜

─ ⌐ ∆╢╟℮⌐ ↕╣≡™╢↓≤⁹√∞⇔⁸ ─ ⌐

∆╢ ⌐≈™≡│⁸↓─ ╡≢⌂™⁹ 

( ) 

   

  

1,000m2  6.0m 6.0m 6.0m 
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1,000m2 1ha  6.0m 9.0m 

(6.5m) 

6.0m 

1ha  6.0m 9.0m 9.0m 

─ ─ │⁸ ( ╩ ╦⌂™╙─)─ ⌐

℮ ─ ≢№∫≡⁸ ─ ┘ ─ ─

╩ ⌐ ⇔⁸ ⅜╛╗╩ ⌂™≤ ╘╢ ⌐ ∆╢╙─≤∆╢⁹

√∞⇔⁸ 29 ─ ─ ╩ ↑╢ │⁸↓─ ╡≢⌂™⁹ 

(2) ⌐≈™≡│⁸(1)─ ─ ─ │ ⇔⌂™⁹ 

6 ─∆╖ ╡ 

│ ⌐╟╡ │ ⇔╟℮≤∆╢ (∕╣∙╣─

╩ ℮ ─ ⌐№∫≡│⁸ │ ⇔╟℮≤∆╢ ⌐ ╢⁹)⅜

≢ ⇔⁸ ⇔ↄ│ ⇔⁸ │ ∆╢ │⁸∕─ ╩ ⌐

╡ ─ ⌐ ╘╢╙─≤⇔⁸∕─∆╖ ╡ ( )│ ─ ⌐ ∂⁸

─ ⌐ →╢ ↕ ≤∆╢⁹√∞⇔⁸ ⌐╟╡ ∂╢ ─ ⅜135

≢⁸ ─ ⅜⌂™≤ ╘╠╣╢╙─│⁸↓─ ╡≢⌂™⁹⌂⅔⁸

≤─ ⌐⅔™≡ ≤─ ⅜ ⌂╙─│⁸ (

╩ ╗⁹)⅜ ℮╙─≤∆╢⁹ 

∆╖ ╡  

─  4.0m

6.0m  

6.0m

9.0m  

9.0m

11.0m  

11.0m  

4.0m 6.0m  4.0m 4.0m 4.0m 4.0m 

3.0m 3.0m 3.0m 3.0m 

2.0m 2.0m 2.0m 2.0m 

6.0m 9.0m  4.0m 5.0m 5.0m 5.0m 

3.0m 4.0m 4.0m 4.0m 

2.0m 3.0m 3.0m 3.0m 

9.0m 11.0m  4.0m 5.0m 6.0m 6.0m 

3.0m 4.0m 5.0m 5.0m 
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2.0m 3.0m 4.0m 4.0m 

11.0m  4.0m 5.0m 6.0m 8.0m 

3.0m 4.0m 5.0m 6.0m 

2.0m 3.0m 4.0m 5.0m 

ɝ֔60  

60 ɝ 120  

ɝ֕120  

ɝ ⁸ │ ⌐╟╡ ∂╢ ─  

7  

(1) ─ ⌐ ∆╢ │⁸2 ≤⇔⁸∕─℮∟1 │

≤⌂╢╟℮ ∆╢↓≤⁹√∞⇔⁸ ─ ⅜10,000m2 ≢╛╗

╩ ⌂™≤ ╘╠╣╢≤⅝│1 ≤∆╢↓≤⅜≢⅝╢⁹ 

(2) ─ ⌂ │⁸ ─ 9.0m( ≤⇔≡ ─ ─

⌐ ∆╢ ≢ ℮ ⌐№∫≡│6.5m) ─ ⌐ ⇔≡™╢↓≤⁹ 

(3) ∆╢↓≤≤⌂╢ ─ ⅜ ∆╢ │⁸ ─ ⁸

∆╢ ─ ╩ ⇔⁸ ┘ ─ ⌐ ─⌂™╟℮ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

8 ─  

─ ╛ ≢ ⌐ ⌂ │ ─ ⌐╟╡╛╗╩ ⌂™

│⁸ ─(1)⅛╠(5)⌐╟╡ ╩ ≤∆╢↓≤⅜≢⅝╢⁹ 

(1) ◖fi◒ꜞכ♩∕─ ↓╣⌐ ∆╢╙─≢ ∆╢↓≤⁹ 

(2) ─ ↕⅜3m╩ ⅎ╢╙─⌐№∫≡│⁸ ↕3m ↔≤⌐ 1.5m

─ ╡ ╩ ↑╢↓≤⁹ 

(3) ↕⅜1.5m╩ ⅎ╢ ⌐│⁸∕─ ( ─ ╩ ↄ⁹)⌐ ─

№╢ ╩ ↑╢ ─ ╩ ∏╢↓≤⁹ 

(4) ─ → │15cm ⁸ │30cm ≤⇔⁸ ≤∆╢↓≤⁹ 

(5) ─ ╡ ┘ ⌐│⁸▪ⱪ꜡כ♅≤⌂╢ ╩ ↑╢↓≤⁹ 

9 ─  

─ │⁸ ╩ ─ ( ─ │ 42
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⌐ ∆╢ ⌐ ╢⁹ ↓─ ⌐⅔™≡ ∂⁹)⌐ ↕∑⌂↑╣┌⌂╠⌂

™⁹√∞⇔⁸ ─(1)⅛╠(4)─™∏╣⅛⌐ ∆╢ ≢⁸ ⅜ ┘

─ ⅜⌂™≤ ╘╢╙─│⁸↓─ ╡≢⌂™⁹ 

(1) ─ ⌐ ⌐ →╢ ─ ⅜ ↑╠╣≡⅔╡⁸⅛≈⁸ 1.5m

─ ⅜ ⅛╠ ⌐ ─⌂™ ╕≢ ↕╣≡™╢≤⅝⁹

√∞⇔⁸ ─ ⅜1,000m2 ≢⁸⅛≈⁸ ╩ ╗

─ ⅜70m ─ ⌐№∫≡│⁸ ⅜ ↕╣≡™╢↓≤╩

⇔⌂™⁹ 

▪ (β1) 

 

▬ T  

 

► ♩  
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β1 ┘ ⌐ ∆╢ ≢ ↕╣╢ │ ⌐ ∆╢ ─╖

≢ ↕╣╢ │ ≤∆╢⁹ 

β2 6⌐ →╢₈∆╖ ╡₉─ ⌐ ∆╢╟℮⌐∆╢↓≤⁹ 

β3 │⁸∕─ ⅜ ↑ ⌐ ∆╢╟℮ ∆╢↓≤⁹ 

(2) ─ ⅜1,000m2 ─ ≢№∫≡⁸ ─ ⌐ ∆╢

( ─ ≤⇔≡ ↕╣≡™⌂™ ⌐ ╢⁹)⌐⅔™≡⁸ ─

│ ≤ ─ ≤─ ⅜ ↕╣≡⅔╡⁸⅛≈⁸ ⌂

⌐ ∆╢↓≤⅜ ≢№╢≤ ╘╠╣╢≤⅝⁹ 

(3) ⅜ ─ ⌐ ∆╢ ─ ⅛╠⁸ √⌐ ╩ ⇔≡∕

─ ╩ ≤ ∆╢ ( ─ ≤⇔≡ ↕╣≡™⌂™

⌐ ╢⁹)╕≢ ∆╢↓≤⌐╟╡⁸ ╩ ╗ ─ ⌂

─ ⌐ ∆╢≤ ⅜ ╘╢≤⅝⁹ 

10 ─  

(1) 
↓℮

│⁸ ≤⇔≡ 9 ≤∆╢⁹√∞⇔⁸ ⌐╛╗╩ ⌂

™≤ ╘╠╣╢ │⁸ ⌐ ╡12 ≤∆╢↓≤⅜≢⅝╢⁹ 

(2) 
↓℮

│⁸ ⁸
↓℮

⁸ ─ ╩ ⇔≡ ╘╢╙─≤⇔⁸

│1.5 2.0 ⁸ │ │2.0 ╩ ≤∆╢⁹√∞⇔⁸
↓℮

╩ ∆╢ │↓─ ╡≢⌂™⁹ 

(3) │⁸▪☻ⱨ□ꜟ♩ ╩ ≤⇔⁸∕─ │⁸ ─ ╩

⇔≡∕─ ⅛╠ CBR╩ ⇔⁸ ⌐╟╢₈

₉( ₈ ₉≤™℮⁹)⌐ ╘╢ ─

─ ⌐ ≠⅝⁸ ⁸ ∆╢╙─≤∆╢⁹ 

 ( ה ) 

N7 3,000  

N6 1,000  3,000  

N5 250  1,000  

N4 100  250  

N3 40  100  

N2 15  40  
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N1 15  

√∞⇔⁸ ─ ╩ ╦⌂™ │⁸ CBR╩3≤∆╢⁹ 

(4) │⁸ ▪☻ⱨ□ꜟ♩ ╩ ≤⇔⁸ ⁸ │

⌐╟╢╙─≤∆╢⁹√∞⇔⁸ ╛ ╩ כꜝ◌⁸≡⇔

│ ╛▬fi♃כ꜡♇◐fi◓Ⱪ꜡♇◒╩ ™√ ≤∆╢↓≤⅜≢⅝

╢⁹⌂⅔⁸ │ ╩ ≤∆╢⁹ 

ᵑ ▪☻ⱨ□ꜟ♩  

 

ᵒ  

 

11 ─  

─ │⁸ ─(1)⅛╠(4)⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ─ ⌐│⁸ ╩ ⌐ ∆╢√╘ ⌂◖fi◒ꜞכ♩ U

╩ ↑╢↓≤≤∆╢⁹√∞⇔⁸ ─ ─╖⌐ ∆╢ ⌐≈™≡│⁸L

≤∆╢↓≤⅜≢⅝╢⁹ 

(2) ∆╢ ─ ⅜↓╣⌐ ∆╢ ╟╡ ™≤⅝│⁸ ⌐ ┘

─ ─⅔∕╣─⌂™ ≤⇔⁸∕─ ⌐≈™≡│ ─

≤ ╩ ℮↓≤⁹ 

(3) ⌐ ╩ ↑╢ │⁸◖fi◒ꜞכ♩ ≤⇔⁸ ⌐ fi♅כ꜠◓≡∂

◓( ה )╩ ∆╢╙─≤∆╢⁹⌂⅔⁸ ─ │⁸25t

≤∆╢⁹√∞⇔⁸ ⅜ ≤⌂╢ │↓─ ╡≢⌂™⁹ 

(4) (L ╩ ╗⁹)─ ┘ ─ ⌐≈™≡│

⌐╟╢₈ Ί ₉⌐╟╢╙─≤∆╢⁹ 

12 ─ ╡ ╣  

⅜ ─ ─ ⌐ ╡∆╢ ┘ ≢ ╩ ╡ →
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╢ ⅜№╢ ─ │ ⌐╟╢╙─≤∆╢⁹ 

(1) ∆╡ ↑ │⁸ ⅜ ⌂ↄ ╣╢ ≤⇔⁸ ╩5

≤∆╢⁹√∞⇔⁸ ⌐╟╡╛╗╩ ⌂™ │8 ≤∆╢⁹ 

(2) ∆╡ ↑ ≤ ─ ⌐│ ╩ ↑╢↓≤≤⇔⁸∕─ │1.5m

≤∆╢⁹√∞⇔⁸╛╗╩ ⌂™ │⁸↓─ ╡≢⌂™⁹ 

(3) ≤ ≤─ │⁸ ─≤⅔╡≤∆╢⁹ 

─  ─ ↕ 

╡ ╣ ⇔ 20cm 

╡ ╣ ╡ 5cm  

 1cm  

─ ╩ √∑╢  25cm  

(4) ─ ╣ ┘ ─ │ ╩ ≤∆╢⁹ 

  ╣   

ה  1.0m 4.0m L   

(4t ) 1.0m 8.0m A  

 6.5t  1.0m 8.0m A  

6.5t  1.0m 12.0m B  

(5) ─ ╣ │⁸ ≤⇔≡ ⌐≈⅝1 №√╡1 ≤∆

╢⁹√∞⇔⁸ ╩ ∆╢ ─№╢ ─ ⅜№╢ ┘

─ ∆╢ │⁸1 №√╡2 ≤∆╢↓≤⅜≢⅝╢⁹ 

(6) ─ ╣│ ⌐ →╢ ─ ≤∆╢↓≤⁹ 

ᵑ  

ᵒ ─ ⅛╠5m  

ᵓ Ᵽ☻ ╩ ∆╢ │ ⅛╠10m  

(7) →─ ⌂ │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ ─ ─  
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ᵒ ╣─  
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ᵓ ⅜№╢  
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ᵔ ≢ ⅜№╢  

 

13  

│ ─ ─ ≤⌂╢ ⌐│⁸ ⁸

⁸ ─ ╩ ( ╩ ╗⁹)≤─ ⌐

≠⅝ ↑╢╙─≤∆╢⁹ 
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14 ─  

⌐ ∆╢ ⁸ ⁸●☻ ─ ⌐≈™≡│⁸

( ╩ ╗⁹)⌐ ─ ⁸ ∆╢↓≤⁹⌂⅔⁸ ─ ┘

∕─ ╩ ⌐⇔≡⁸ ⌐ ─ ╩∆╢↓≤⁹ 

15 ─  

⁸ ┘ ─ │⁸ ≢ ( )╩ ⇔ ∆

╢↓≤⁹√∞⇔⁸ ⁸ ┘ ─ ─ ─ ┼─ │

─ ≤─ ⌐╟╡ ↕╣╢ │↓─ ╡≢⌂™⁹ 

( ) 

4 19 ⌐ ∆╢ ┘ ─ │ ⌐ ╘╢╙─≤∆╢⁹ 

(1) ( 10,000m2 ⁸ 2,500m2)─ ⌐≈™≡│⁸

─ ╩250m≤⇔≡ ∆╢↓≤⁹↓─ ⁸ │ ⌂ ⁸

⌐╟∫≡ →╠╣⌂™╙─≤∆╢⁹ 

(2) ─ ─ │⁸ ╩ ↑300m2 ─ ⌂ ⅜ ╠╣

╢ ≢№╢↓≤⁹ 

(3) ─ │⁸⅔⅔╗⌡3 ─
↓℮

─ ≢№╢↓≤⁹ 

(4) ( 10,000m2 ⁸ 20,000m2) ─ ⌐≈™≡│⁸

─№╢ ⁸ ─∆←╣√≤↓╤⁸ ⌐ ╩ ∆╢≤

≤╙⌐⁸ │ ⅛╠╖≡⁸∕─ ≤⌂╢╟℮ ∆╢

↓≤⁹ 

(5) ─ ⌐≈™≡│⁸ ≤⇔≡ ⌂ ⅜≢⅝╢ ╩╙∫

≡ ∆╢↓≤⁹ 

(6) ─ ⌐≈™≡│⁸ ─ ⅜╕≤╕∫√ ≢

№╢↓≤⁹ 

( ) 

5 

1  23 1 ─ ⌐╟╢ ⌐ ∆╢ │ ⌐ ╘╢

╙─≤⇔⁸ ה ⌐ ∆╢╙─≤∆╢⁹ 

(1) ─ ה ┘ ─ ⌐≈™≡│⁸ ─
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─ ╩ ∆╢↓≤⁹ 

(2) ≤⇔≡⁸ ╩ ⌐ ⅎ╢↓≤│ ╘⌂™⁹√∞⇔⁸╛╗╩ ∏ ╘

╢ │⁸ │ ╩20cm ≤⇔⁸ ╩ ⌐∆╢ ≤∆╢

↓≤⁹ 

(3) ⇔≡ ─№╢ │⁸ ─ ┘ ⌐≈™≡⁸

─ ─ ╩ ∆╢╙─≤∆╢⁹ 

(4) │ ┘∕╣╠─ ─ ⌐≈™≡│⁸◖fi◒ꜞכ

♩ ─ ⌐╟╢ ≤∆╢↓≤⁹ 

(5) ─ │⁸ │ ╩ ╗ ─ ╩ ⇔√

⁸ ⇔⁸ ─ ≤ ╩ ℮╙─≤∆╢⁹ 

(6) ─ ⁸ ─ ⌐╟╡ ─ ⅜ ≤ ╘√ │⁸

─ ⌐╟╡ ╩ ∆╢↓≤⁹ 

(7) ─ (H)│⁸ ⅜ ↕╣╢╙─⌐≈™≡│⁸

( 51 199 )⌐╟╢╙─≤⇔⁸∕─ ─ ה ⌐≈™

≡│ ⌐╟╢↓≤⁹ 

  

0.05m3 S  5cm 

0.05m3 S 0.10m3 S  10cm 

0.10m3 S 1.00m3 S  20cm 

1.00m3 S 10.0m3 S  30cm 

10.0m3 S 20.0m3 S  40cm 

20.0m3 S 30.0m3 S  50cm 

30.0m3 S 40.0m3 S  60cm 

(8) ⌐│⁸ ─ ╩ ↑╢╙─≤⇔⁸∕─ │ ─ ↕ │

─ ≤∆╢⁹√∞⇔⁸ │60cm ≤∆╢⁹ 

(9) ⌐╟╢ │⁸∕─ ╩ ⅎ ⅜№∫√ ─ ≤∆╢⁹⌂

⅔⁸ ─ ┘ ⌐ ∆╢ ( 25 24 )

2 2 ┘ 3 ⌐ →╢ ⁸ ─ │⁸ ┘∕─
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─ ⌐ ℮╙─≤∆╢⁹ 

(10)  

ᵑ ─  

Q 0.2778×f×r×A×G 

Q  m3 sec 

r  20mm 15min 80mm h 

( ⌐╟╢ │∕─ ⌐╟╢⁹) 

f  0.8 

A  km 2 

G  (1 0.1)(√∞⇔⁸ ─╖) 

ᵒ ⌐ ≠ↄ  

(ⱴ♬fi◓─ ┘∕─ ⌐╟╢⁹) 

Q V×WA 

V (1 n)×R2 3×I 1 2 

R WA WP 

Q  m3 sec 

V  m sec 

n  

R  m 

I
↓℮

 

WA ─  m2 

WP ─  m 

ᵓ (n)│ ─ ≤∆╢⁹ 

 n 0.015 

◖fi◒ꜞכ♩ ≢ ◖fi◒ꜞכ♩ ╡ n 0.0225 

Ⱪ꜡♇◒ ≢ ◖fi◒ꜞכ♩ ╡ n 0.025 

 n 0.030 

(11) ↓─ ⌐╟╢╒⅛⁸ ⁸ ─ ─ │⁸ ─ ╩

↑⁸ ⁸ ⌐╟╢↓≤⁹ 
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2  1⌐⅔™≡╛╗╩ ⌂™ ⌐╟╡ ─ ╩ ╦⌂™

│ ─ ⅜ ⌂ │⁸ ⌐ ╘╢╙─⌐╟╡ ╩ ↑╢

╙─≤∆╢⁹ 

(1) ─ ⅜ ∆╢ │⁸ ╩ ≤∆╢⅜⁸╛╗╩ ⌂

™ ≢⁸ ⁸ ≤ ─ ⁸ ─⌂™╙─│⁸ ⌐⅔

™≡ ∕─ ─ ╩ ─ ⅜ ↕╣╢╕≢ ⌐ ↑╢

↓≤⅜≢⅝╢⁹ 

(2) ∕─ ─ ⌐≈™≡│⁸ ∆╢ │ ─╖≤⇔⁸ ─

─ ⅜№╡⁸ ⅜ ≤ ╘╠╣⁸ ⌐≈™≡ №╢

⅜ ⇔≡™╢ ⌐ ↑╢↓≤⅜≢⅝╢⁹ 

(3) ⌐≈™≡│⁸ ≢ ⌐╟╡ ─ ⁸

┘ ─ ⅜ ╕╣╢ │⁸ ≤⇔≡ ≤ ─

╩ ™⁸↓─ ╩ ╡ ↄ─⌐ ⌂ ⱳfiⱪ∕─ ─ ╩ ∆

╢↓≤⁹ 

(4) ⌐ ╩ ≈ ┘ ─ ─ ⌐ √∫≡│⁸

≤ ─ ╩ ™╢↓≤⁹√∞⇔⁸ ┘ │∕─

⅜ ∆╢ ⌐ ℮↓≤╩ ≤∆╢⁹ 

(5) ⌐ √∫≡│⁸ ⌐⅔™≡─ ⅜ ⁸ ⌐ ⇔⌂™╟℮

⌂ ⌐ ╩ ↑╢↓≤⁹⌂⅔⁸ │ ≤⇔⁸ │⁸

⅛╠
™≈

⌐╟╡ ⌐ ∆╢╙─≢⁸
™≈

⌐│ 2 ⇔─

╩ ∆╢ ≢⁸60cm ─ ╩≤╡⁸ ⌐ ─ ╩ ∂

√╙─≢№╢↓≤⁹ 

(6) 
™≈

─ │ ⌐╟╡ ℮↓≤⁹ 

Q (2 15)×C×ӏ2g(2bo 3bu)×Ho3 2 

C  0.6 

g 9.8m Sec2 

bo  

bu  

Ho  
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3  

(1)  

23 1 ─ ⌐╟╢ ─ ⌐≈™≡│ ( 33

79 ) ┘∕─ ⌐╟╢ ⌐╟╢╙─≤⇔⁸ ─ᵑ⅛╠ᵔ

⌐╟╡ ∆╢╙─≤∆╢⁹ 

ᵑ ─ │⁸ ┼─ ╩ ≤∆╢⁹ 

ᵒ ─ ≢№∫≡╙⁸ ⌐≈™≡│⁸

┼─ ╩ ≤∆╢⁹ 

ᵓ ─ ╛ ⅛╠ ⅜ ⌂ │⁸ ╩

≤⇔⁸ ┼─ ⅜ ⌂ ≤∆╢↓≤⁹ 

ᵔ ─ ⁸ ⌐╟╡ ⇔√ │⁸ ≡ ┼─ ─ ≤∆

╢⁹ 

(2)  

24 2 ─ ⌐╟╢ │ ⌐ ╘╢╙─≤∆╢⁹ 

ᵑ  

▪ ╩ ↕∑⁸ ⅜ ⇔⌂™ ≢⁸ ↄ∏⁸ ─

⅜ ≢№╢↓≤⁹ 

▬ ─№╢ ╩ ⇔⁸ ─ ╩ ≢⅝╢ ≢№╢↓≤⁹ 

► ≢ ⌂ ╩ ⇔⁸ ⅜ ⇔⌂™ ≢№╢↓≤⁹ 

ᵒ ─ ≤  

⌡╗⅔⅔fi│⁸כꜞ◒☻ ▪ ─ ╩ ≢⅝╢ ≤⇔⁸

↑⌂™ │ ╩2 ≤∆╢↓≤⁹ 

▬ │⁸ ▪⌐ ╘╢╟℮⌐ ⌐ ≢⅝╢ ≢№╢╒⅛⁸

─ ╩ ⌐≤≥╘╢ ⁸ ─ ╩ ∆╢↓≤⁹ 

► ⁸ │⁸ ─ ─⅛ↄ│╪╩ ⅞⁸ ╩ ╘╢

≤≤╙⌐⁸ ╩ ↕∑⌂™ ≢№╢↓≤⁹ 

ᵓ ─  

▪ (10 )⌐ ∆╢ ─ │⁸50ꜞ♇♩ꜟ ⁸

│0.15m2 ≤⇔⁸ ─ │ ─2 ─1 ≤
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∆╢↓≤⁹ 

▬ ─ ╩ ↕∑╢ │⁸ ╩ ∆╢ ╩ ↑╢↓≤⁹ 

( ┘⅜↑ ─ ) 

6 17 2 ⌐ ∆╢ │⁸ ⌐ ╘╢╙──╒⅛⁸ 33 1 7

┘ ( 46 45 )⌐╟╢╙─≤∆╢⁹ 

1  

(1) ⌐ √∫≡│⁸ ┘ ⌐╟╡ ⅜ ∏╢⅔

∕╣─№╢ ⌐≈™≡⁸ ⌐ ⌐╟╢₈ ⱴ♬

ꜙ▪ꜟ₉( ₈ⱴ♬ꜙ▪ꜟ₉≤™℮⁹)⌐ ╘╢ ─ ⌐ ⌂

╩ ℮╙─≤∆╢⁹ 

(2) (1)─ ⌐╟╡ ≤ ↕╣√ │⁸ⱴ♬ꜙ▪ꜟ⌐╟╢

╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

(3) ─ │⁸ ╩ ⌐∆╢√╘ ⌂ ╩ ↑╢╙─≤∆

╢⁹ 

(4) ┘ ⌐⅔↑╢ │⁸ ─ ⁸ ╩ ⇔≢⅝╢

╡ ⌐ ╘╢╙≤─∆╢⁹ 

2 ⅜↑ ─  

(1) ⌐ ™⅜↑( 16 4 ⌐ ∆╢⅜↑╩™℮⁹)

⅜ ∂√ │⁸⅜↑ ─ ╩ ←√╘⌐⁸ ≤⇔≡∕─⅜↑ ⌐

╩ ∆╢╙─≤∆╢⁹ 

(2) ⌐ ™ ∏╢⅜↑ ╩ ≢ ╦⌂™ │⁸∕─⅜↑ ⅜ ╛

⌐╟╡ ∆╢─╩ ∆╢√╘⁸ ──╡ ╩ ∆╢

╙─≤∆╢⁹ 

(↔╖ ) 

7 24 6 ⌐ ╘╢ ─ ( ₈ ₉≤™℮⁹)─

│ ⌐ ╘╢╙─≤∆╢⁹ 

1  

(1) 4m ─ ⌐ ⇔≡ ↕╣≡™╢↓≤⁹√∞⇔⁸ ─

≢№∫≡ 3m ─ ╩ ∆╢ │↓─ ╡≢⌂™⁹ 
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(2) ─ ─ │2m ≤∆╢↓≤⁹ 

(3) ─ ─ │⁸ ↕1m ─◖fi◒ꜞכ♩Ⱪ꜡♇◒

│◖fi◒ꜞכ♩ ─ ≤∆╢↓≤⁹ 

(4) ─ │◖fi◒ꜞכ♩≢ ™⁸2 ─ ╩ ↑⁸⅛≈⁸∕─

⅜ │ ⅛╠ ⇔⌂™ ≤∆╢↓≤⁹ 

(5) ↔╖─ ╩ ℮ ⌐≈™≡│⁸ ─ ┘ ─

⌐≈™≡ ∆╢╙─≤⇔⁸∕─ ⌐≈™≡╙ ╩ ∆╢⌂≥

∆╢╙─≤∆╢⁹ 

(6) ─ │ ─≤⅔╡≤∆╢⁹ 

    

 

5  2.0m2  (1) 20 ─ ≢⁸ ↄ⌐ ─

↔╖ ⅜№╡⁸⅛≈⁸∕─↔╖

─ ⌐≈™≡ ≤ ⅜≢⅝

√ │⁸ ─ ─ │⌂™⁹ 

(2) (1)─ ⌐╟╡ ∆╢↓≤≤⌂∫

√ ⅜↔╖ ⌐

⇔≡™⌂™ │⁸ ∆╢╟℮

⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸

─ ╩ ≡⅔╡⁸╛╗╩ ⌂™≤

⅜ ╘√ │↓─ ╡≢⌂™⁹ 

6 10  2.5m2  

11 15  3.5m2  

16 20  4.5m2  

21  ─↓≤ 

  

 

1 ⌐≈™≡ 1  (1) 1 √╡─ ⅜30m2

─ │⁸ ⌐0.6╩ ∂≡

√ ─ ≤∆╢↓≤⅜≢⅝╢⁹√∞

⇔⁸↓─ ⌐⅔™≡╙2m2╩ ╢↓

≤│≢⅝⌂™⁹ 

(2) ┘ ─ ⅜⁸

⌐ ─ ╩ ∆╢ ⌐│⁸1

─ ≤∆╢↓≤⅜≢⅝╢⁹↓─

⅔↑╢ │⁸ ≡─ ─ ─

5  2.0m2  

6 10  2.5m2  

11 15  3.5m2  

16 20  4.5m2  

21 25  5.5m2  

26 30  6.5m2  

31  ─↓≤ 
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⌐╟╡ ╩ ∆╢╙─≤

∆╢⁹ 

2  

─ │ │↔╖ ─ ⅜ ℮╙─≤∆╢⁹ 

( ─ ) 

8 26 ⌐ ∆╢ ─ │ ⌐ ╘╢╙─≤∆╢⁹ 

1  

(1) 1 №√╡─ │ 2.5m 5.4m ∆╢↓≤⁹ 

(2) │ │ ⌐ ≤ ↑╢↓≤⁹√∞⇔⁸

─ ≢№∫≡ ╛╗╩ ⌂™≤ ⅜ ╘√ │⁸

│ ⅛╠ ≢300m ─ ⌐ ─5 ╕≢

─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

(3) (2)√∞⇔ ─ ─ ╩ ↑╢ │⁸ ┘ ≢

↑╢ ─ ⅜(1)⌐ ╘╢ ─ │⁸∕─ ⌐ ∆╢╟℮

∆╢↓≤⁹√∞⇔⁸╛╗╩ ⌂™ ⌐╟╡ ⅜ ≢№╢≤ ⅜ ╘

√ │↓─ ╡≢⌂™⁹ 

(4) ⅜ ≢№╢ ⌐≈™≡│⁸(1) ┘(2)─ ⌐ ╦╠∏

≤ ⇔≡ ╘╢╙─≤∆╢⁹ 

(5) ─ ─ ─ ╩ ℮ │⁸(1) ┘(2)─ ⌐ ╦

╠∏ ─ ⌐╟╡ ⅜ ∂⌂™╟℮⁸ ⁸ ⌐ ∂√

╩ ↑⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸∕─ ⌐≈™≡│ ≤ ⇔

≡ ╘╢╙─≤∆╢⁹ 

2  

(1) │ ─ ⅜ ⌂ ╩ ⇔⁸∕─ │

≈⅝≤∆╢↓≤⁹ 

(2) ⅜ ≢№╢ ⌐≈™≡│⁸(1)─ ⌐ ╦╠∏ ≤

⇔≡ ╘╢╙─≤∆╢⁹ 

(3) ─ ─ ─ ╩ ℮ │⁸(1)─ ⌐ ╦╠∏

⅜ ∂⌂™╟℮⁸ ⁸ ⌐ ∂√ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 
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2( 3 ) 

 

( ) 

1 ↓─ │⁸ 21 ─ ⌐ ≠ↄ ⌐≈™≡⁸

─ ╩ ╘⁸ ≢ ⌂ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

( ─ ) 

2 │⁸ ┘ ⌐ ⌂ ╩⁸ ─ ( 39

7 )⌐╟╡ ∆╢╙─≤∆╢⁹ 

3 ─ ⌐ ⇔⁸⅛≈⁸ ( ₈ ₉≤™℮⁹)⅜ ╘√

╩⁸ ⌐ ( ─ ( 12 1 ) 2

1 ⌐ ∆╢ ╩™℮⁹ ⌐⅔™≡ ∂⁹) │ ( ─

2 2 ⌐ ∆╢ ╩™℮⁹ ⌐⅔™≡ ∂⁹)─

⅛╠ ─ ⌐ ╢ ⅜⁸ ─ ≤⌂╢╟℮⌐ ↑╢╙─≤∆

╢⁹ 

 

 

⅜4ⱷ

ꜟ♩כ ─

╙─ 

⅜4ⱷ

ꜟ♩כ ─

╙─ 

⁸ ⁸ ⁸

 

(ⱷכ♩ꜟ) 

100 80 

∕─ ─ ┘ ─ ╘╠╣≡

™⌂™  

(ⱷכ♩ꜟ) 

120 100 

2 │ ─ ≢⁸↓╣⌐ ∏╢ ─ │⁸ ─

⅛╠ ─ ⌐ ╢ ⅜⁸140ⱷכ♩ꜟ ≤⌂╢╟℮⌐ ↑╢

╙─≤∆╢⁹ 

3 2⌐ ╘╢ ─ │⁸ ─╖⌐ ╠⌂™╟℮⌐ ╘╢╙─≤⇔⁸

─ ⅜3,000m2╩ ⅎ╢ │ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

( ─ ) 
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4 ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ ≤⇔≡ ⅜40m3 │ ⅜ 1m3

≢⁸⅛≈⁸ 40 ─ ╩ ∆╢↓≤⁹ 

(2) │⁸ 65─ ╩ ∆╢╙─≢⁸ 150mm ─ ⌐ ╡

↑╠╣≡™⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─ ⅜180m ≤⌂╢╟℮⌐

↕╣≡™╢ │⁸75mm ≤∆╢↓≤⅜≢⅝╢⁹⌂⅔⁸ ─ ⌐

╟╡⁸ ≤ ─ ⁸ ─ ( ) ⌐ ∂≡ ∆╢↓≤⅜≢

⅝╢╙─≤∆╢⁹ 

( ─ ) 

5 ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ ⱳfiⱪ ⅜2.0m ⌐ ⇔≡ ⌐ ≢⅝╢↓≤⁹ 

(2) ⅛╠ ╕≢─ │⁸4.5m ≢№╢↓≤⁹ 

(3) ─ │⁸0.5m ≤⇔⁸ ─ ↕│⁸ ⅜1.0m ≢№

╢↓≤⁹ 

(4) ╩ ∆╢ │⁸ ┘ ⌐╟╢ ╩ ─℮ⅎ⁸

⌂ ↕⌐ ∆╢↓≤≤∆╢⁹ 

(5) ─№╢ │⁸ ≤⇔≡ ≤⇔⁸∕─ │⁸0.6m ≢№╢

↓≤⁹ 

(6) ─ │⁸ ≤⇔≡ ╘⌂™⁹ ⌂ ╡ ╩ ∆╢↓≤⁹ 

(7) │⁸ ≤⇔≡ ≤⇔⁸∕╣ ─╙── ⌐№∫≡│ ┘

≤ ∆╢↓≤≤∆╢⁹⌂⅔⁸ ╩ ⇔⁸ ─⌂™╙─(

≢ ⌐⇔≡10 ─ ⅜0.5 ≢№╢╙─⁹)≤∆╢⁹ 

(8) ≤⇔≡ ⌐≈™≡│⁸( ) ☿fi♃כ─ ⌐

╡ ╘╢↓≤⅜≢⅝╢⁹ 

(9) │⁸ ─ ⌐╟╡ ∆╢↓≤⁹ 

ᵑ 
ↄ

⌐1.0m ─ ╩ ↑⁸ ╩ ↕1.2m ─Ⱡ♇♩ⱨ▼fi

☻ │Ⱪ꜡♇◒≢ ⇔⁸ ╩ ↕0.1m ─◖fi◒ꜞכ♩ ∟≤

⇔≡⁸ ⅜ ≢⅝╢ ≤∆╢↓≤⁹ 

ᵒ 
ↄ

╩ ─ ≤ ∆╢ │⁸№╠⅛∂╘ ┘ ≤
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∆╢≤≤╙⌐ ─ ╩ ∆╢↓≤⁹ 

▪ │⁸ ─ ≤⇔≡ ⇔⌂™↓≤⁹ 

▬ ≤∕╣ ─ │⁸Ⱪ꜡♇◒ ( ↕1.2m )≢ ⌐

∆╢↓≤⁹ 

(10) ╩ ⌐ ↑╢ │⁸ ─ ⌐╟╡ ∆╢⁹ 

ᵑ │⁸1.0m ─◖fi◒ꜞכ♩ ∟( ↕0.1m )≤∆╢↓≤⁹ 

ᵒ ≤
ↄ

≤─ │⁸1.0m ─ ╩ ∆╢↓≤⁹ 

Ἒ  

( ) 

 

( ) 

 

Ἒ ╩ ⌐ ↑╢  

( ) 
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( ) 

 

Ἒ  

( ) 

 

(11) ⌐│⁸ Ⱳ♇◒☻(ⱱ65☻כmm×20m×2 ⁸ │ ⁸

∕℮1 ⁸ Ɫfi♪ꜟ1 ⁸☻♃fi♪Ɽ▬ⱪ1 )╩ ∆╢↓≤⁹ 

( ─ ) 

6 ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ╩ ⇔√ ⌐│⁸ ╛∆™ ⌐⁸ ≤⇔≡ ─ (⅔

⅔╗⌡5.0m )⌐ ∆╢↓≤⁹ 

(2) ─ⱳכꜟ≢ ┘⌐ↄ™ ╩ ∆╢↓≤⁹ 
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(3) ┘ │ ⌐╟╢↓≤⁹ 

 

( ─ ) 

7 │⁸ ─ ⌐ ⇔⁸ ─(1)⅛╠(9)⌐ →╢ ─ ╩ ℮

╙─≤∆╢⁹ 

(1)  

─  

(2)  

ᵑ  

▪ ⌐ ╡∆⅞≡™⌂™⅛⁹ 

▬ ╦⅝ ⌐ ⇔≡ ⇔≡™╢⅛⁹ 

 

ᵒ ◖fi◒ꜞכ♩ ∟ ╖  

←╡ │⁸←╡ ⌐ ≈┬⇔╩ ⅎ√ ⁸ꜝfiⱴכ ≢ ≈⅝ ╘

╩ ⌐ →≡™╢⅛⁹ 

 

(3)  

ᵑ  
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▪ ⁸ ─ │⁸ ⌐ ╘╠╣√ ↕⁸ ≥⅔╡⅛⁹ 

▬ ─ │⁸ ≢ ⇔≡№╢⅛⁹ 

► ≤ ─ ⌡ ╦∑│3 ╕≢≤∆╢⁹ 

( ) │⁸ ≢ ™╙─≤∆╢⁹ ≤ ≤─≈⌂⅞ ╦∑│⁸

─40 ≤∆╢ ─ │⁸∕─╕╕≢ ™╙─≤∆╢⁹ 

 

(4) ╡  

ᵑ  

▪ │⁸ ┘ ⅜ ⇔ↄ ⇔⁸ ⌐ ╖ ≡≡№╢⅛⁹ 

 

ᵒ ◖fi◒ꜞכ♩ ╖  

▪ ⌐ ╩ ∫≡ ⁸ ⁸ ╩ ╖⇔≡™╢⅛⁹ 

▬ ╖ ╙ ⇔≡⁸ ⅜ ╡ ⌐ ⇔√╡⁸ ─ ⅜

⌂ ⌐ ⅜ ╦╠⌂™╟℮ ⇔≡™╢⅛⁹ 

► ◖fi◒ꜞכ♩─ │⁸ ⁸ ⅜ √╠⌂™╟℮⌐⇔≡№╢⅛⁹ 

◄ ☿Ɽ꜠כ♃כ ─ ╖⅜⌂™⅛⁹ 

ᵓ  

▪ ╩ ⌐ ╡ ∆─≢│⌂ↄ⁸ ╩ ↑≡™⌂™ ⅛╠

╡ ⇔≡™╢⅛⁹ 

▬ ─ │⁸≥─╟℮⌐⇔≡≥─ ⅛╠ ╡ ⇔≡™╢⅛⁹ 

► ─ │≥℮⌂∫≡™╢⅛⁹ 

(5)  
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ᵑ  

▪ │⁸ ≥⅔╡≢№╢⅛⁹( ) 

▬ │⁸ ≥⅔╡≢№╢⅛⁹ 

ᵒ  

▪ ⅜ ⌐↕╣≡™╢⅛⁹( ⸗ꜟ♃ꜟ2 ╡⁸ │1cm ─

↕─╙─⅜ ╡≢╙ ⇔ ⅎ⌂™⁹) 

( ) ◖fi◒ꜞכ♩ ∟ ╖ ⌐⁸ ╩ ⇔≡™╢ ╙№╢⁹ 

(6) ╡  

ᵑ │ ( ∟ ⅜╡ )─ ╕≢ ∫≡№╢⅛⁹ 

ᵒ │⁸ ≢ ⌐⇔≡10 ─ ⅜0.5 ≢№╢╙

─⁹ 

 

(7) ⇔  

ᵑ ⇔─ ⌐◗Ⱶ⅜ ⇔≡™⌂™⅛⁹ 

ᵒ ╦⅝ ╩ ⇔ ╕≢ ⇔≡™╢⅛⁹ 

(8)  

ᵑ ─ ╡│ ⇔≡№╢⅛⁹ 

ᵒ ─ ≥⅔╡≢№╢⅛⁹ 

ᵓ ∕─  

(9) ∕─  

ᵑ ─ ≢ ⌐⅔™≡ ⌐╟╡⁸ ≤∆╢↓≤⅜≢

⅝╢⁹ 

( ┘ ) 

8 ╩⇔╟℮≤∆╢ ⅛╠ ─ ⌐≈™≡⁸ ─ ⅜№∫
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