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1  │∂╘⌐  

29 7 5 ─ ⅔╟┘ ─ ⌐ ⅜ ה ⇔ ⅛╠

╡ ⇔√ │ ⅞⅛╠ ⌂ ≤⌂∫√⁹ │ 13 14 ╩ ⇔√⅜⁸

≢│∆≢⌐ 1 ⌐ 100mm ™ ⅜ ∫≡™√⁹∕─ ⁸ ─ 1 │ 129mm

⌐⁸ ─ ≢│↕╠⌐ ≢ 9 ⌐ 800mm≤™℮∆↕╕∂™ ⅜ ↕╣√ ↓─

⌐╟╡⁸ ה ⌐⅔™≡ ה 41 ─ ↄ─ ─ ╛ ⌂

≥ ⌂ ⅜ ⇔√ ─ │ ╘≡ ─ ⅝⌂ ⌐ ∫≡ ⅔┘√∞⇔™ ─ ⅜

⇔ ∕╣⌐ ™ ⌐ ⅜ ⇔ ↄ─ ⅜ ⌐╟╡ ⇔ ⅜ ⇔ ⅝⌂ ≤⌂

∫√ ╩ ∫√ ⅜ ⇔√ │ ⌐ №╢™│ ⅜ ╠╣ ⅜

∆╢╒≥─ ⅜ ⇔√ ♄ⱶ│ ⅝⌂ ╩ ⇔√⅜ ∕─ ─ │ ─

╩ ⇔√╙── √╘ ─ ╛ ♄ⱶ ≢─ ⌂≥╙╖╠╣√ ╕√ ⌐╟╡ ─

╩ ↕∑√ ⅜ ─ ─ ╡ ⌐≈™≡╙ ↕╣╢ ≤⌂∫√ ╙

⅛ↄ ⌐╟╡ ⌂ ╩ ↑√  

↓─╟℮⌂ ⌐ √╡ ≢│ ה ─ ⌐╟╡ ⅜ ↕

╣ │ │ ≤⇔

⌂≥ ₁⌂ ─ ⅜ ╕╡ 43 ⅛╠⌂╢ ╩ ⇔√

29 7 │ ⅜ ─ ─ⱪ꜡☿☻⅜ ⇔ ∕╣⌐─∫≤∫

≡ ╦╣√ ╘≡─ ≢№╢  

─ │ᵑ ╩ ⅝ ↓⇔√ ▬fiⱤ◒♩⅜ ⌐ ╓∆ ╩

⅛≈ ⅛╠ ∆╢ ᵒ₈ ≤ ─ ₉ ₈ ─ ₉ ₈ ⌂ ─

₉≤™∫√ ─ ⌐ ⅎ≡ ─ ─ ─ ≤⇔≡₈ ⌂ ╩ ⌂

⌐ ∆╢₉≤™℮ ╩ ≠↑ ─ꜝfi▬fiⱨכꜞ◓ Eco- DRR╩ ╕ⅎ√ ≤⌂╢╟℮

╩ ℮ ᵓᵑ─ ─ ᵒ─ ─ ─ ╩ ∆╢√╘─ ≤∆╢ ─

⸗♬♃ꜞfi◓ ─ 3 ≢№╢  

│ ─ ⌐№√∫≡ ⅜ ∫√ ⌐ ∫≡ ⇔√╙─≢№╢  

─ │ ⅛╠─ ╩ ↑ ∫√╙─≢№╡ ∕─ ⌐ ╟╡ ∆╢╙─≢№╢  
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2  ≤ ─√╘─ ה ⌐╗↑≡  

2.1  ⌐ √ ─  

2017 7 5 ⌐ ⇔√ 29 7 ≢│⁸ ⌐ ─ ─ ⅛╠

─ ⌐⅔™≡ ⌂ ⅜ ⇔√⁹↓─ │ ≢ ╛ ⌐ ⇔≡

⌐ ⅝⌂▬fiⱤ◒♩╩ ⅎ√⁹ ─ ≢│ 5 ⌐╙ 24 7 ⌐╟╢ ⅜

⇔≡⅔╡⁸ ─ ≢│ ─ ─ ⌐ ∆╢ ╙ ╠╣╢⁹ 

∕↓≢ 29 7 ⅜⁸ ≥─╟℮⌂ ≠↑⌐№╢⅛╩ ⅛╠ ∆╢⁹ 

 

2.1. 1 ≤ ≤ ─ ≠↑ 

─ ╩ ⅛╠ ⇔√⁹ ⌐│⁸ ─ ╩ ⇔√₈

₉⅜ 2 №╢⁹2 ≈─₈ ₉│⁸ 11 ⌐ ⌐╟∫≡╕≤╘╠╣√₈ ₉

≤⁸ 4 ⌐ ⌐╟∫≡╕≤╘╠╣√₈ ₉≢№╢ 1 2 ⁹↓↓≢│⁸ ─

⅜ ⇔≡™╢₈ ₉╩ ⌐ ╩ ─ ≢ ∆╢⁹ │⁸

─ ⌂≥─ ⅛╠ ⌐ ╦╢ ╩ ⌐ ⇔√ ≢№╡⁸ ≤╒╓ ─

╩ ≈≤ ⅎ╢⁹ 

│⁸ ⌐ ∆╢ ⁸ ⁸ ─ ─ ⁸ ה

ה ה ה ─ ⁸ ╩ ה ה ─ ╩ ≤∆╢⁹↓╣│

─℮⅝│ ה ⁸ ⁸ ⁸ ⌐ ∆╢⁹ 

⌐ ↕╣≡™╢ ─ │ ≢⁸ ⌐╟∫≡ ╛ │ ⌂╢⁹ ≢│

─ ╩ ה ∆╢√╘↓╣╠─ ╩ ∆╢ ⅜№╢⁹ ⌐ ↄ ↕╣≡™╢╙─│

ה ─ ה ה ה ה ה ה╣ ה ⅜№

╢⅜⁸ │⁸ ─ ≤─ ⅜ ≢ ⅜ ⇔™⁹ ≢⁸ ה ─ │⁸

⅜ ⌂ ⅜№╢╙── ⌂ ⅜№╡⁸ ≤⇔≡ ⅜ ™≤ ⅎ╠╣╢⁹ ─↓≤⅛

╠⁸ ≢│ ─ ≤⇔≡ ╩ ™⁸ ╩ ∆╢↓≤≤⇔√⁹ 

 

2.1. 2 ─  

 

╩ ≤⇔√ ⌐⅔™≡⁸ ─ ─ ─ ⇔√ │ 2. 2

1─ ╡≢№∫√⁹ ─ ≢ 29 ╩ ╘ 38 ─ ⅜ ↑╠╣√⁹ 

 ≢⁸ ─ ─ ⇔√ │⁸ ─ ≢⁸ ╩ ⌐ ⅝⌂

⅜ √ ≢╙№∫√⁹ ≢╙ ⅝⌂ ⅜ ≡™╢⅜⁸ ה │ ⌐ ═ ⅜

⌂⅛∫√≤™℮ ⅜№╡⁸™⅛⌐ ⅝⌂ ≢№∫√⅛⅜ ⅎ╢⁹ 

 ╕√⁸ ⌐ ─ ™ 11(1828) ─ │⁸ ה ≢╙ 24 ─ ⅜ ⇔≡™╢⅜⁸

─ ≢ ─ ⅜ ⇔⁸ ─ ⅜ ≡™╢⁹ │ ─

≢│ ─ ─ ─╖≢ ∆╢⅜⁸ ─ ╛ ⁸ ⌂≥ ™─

≢│ ⌐ ↄ─ ⅜ ⇔≡™╢⁹ 

 ≢ ⅜ √ │ ─ ≤ ⇔ ⌐ ⌐ ™⁹ ─ ≢№╢ ╩ ⅝⁸

≤ ╩ ⇔≠╠™ ╙ ≤∆╢≤ ⅜28 ╙ ⇔≡™╢⁹ 
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2.2.1  ─ ─ 3)╟╡  

* │ 50 ╟╡ 4)  

≢ ─ ⅜ ⇔√─│ 5(1720) ─ ─ ≢ 63 ─ ⅜ ≡™╢⁹↓─ │

≤╙™╦╣ ╩ ∆╢ ≢⁸ ─ ⌐ ⅜ ╡⁸∕─ ─ ─ ≤

↕╣≡⅝√⁹ ─ ⌐│↓╣ ₈ ─ ₉₈ ─ ⌐ ╢₉⌂≥─ ⅜ №╢⁹ 

1 1673

3 1683 1 2 3 3 0

11 1698

15 1702
6/15

3 3

5 1715 4 4

4 1719
9/28

1 1

5 1720 0 63 63 7,737

17 1732

18 1733 1900 1654 857

20 1735 2 2

5 1755 9 9

8 1758 1 1 1 0 2228

4 1767 16 16 12 4 3

5 1776 1 2 3 1 0 1693

4 1792 1 1 1 0 15

4 1792 1 1 1 0

8 1796 4 4 4 0 539

13 1816 1 1 1 0 10

11 1828 24 108 132

3 1850 0 4 4

6 1853 2 2 130

1 1854 9 9 885

5 1858 20 20

2 1862

2 1862 30 30

3 1867 2 2

22 1889 23 29 52

35 1902 3 1 4

39 1906 3 3 76

2 1927 1 1

5 1930 1 1

5 1930 1 1

6 1931 4 4

10 1935 2 1 3

11 1936 2 2 4

28 1953 19 20 39

24 2012 1 1 2

29 2017 38 38

11,198 13098
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 ─ │ ≢ ⌂ ╩ ↕∑√⅜⁸ │ ⌐─╖ ⇔≡™╢⁹

─ ≢№╢ ─ ה ─ │ ⌐ ∆╢╟℮⌐ ⅜№╡⁸

│ ╣⅜ ∆╢ ≢╙№╢⁹ ─ ─ ⁸ ⌐ ≢ ╣ ⇔⁸

⌐ ⌂ ╩ ↕∑√⁹ ╣─ │ 7⁸737ﬞ ≤ ↕╣≡⅔╡⁸ ≢╙ ─

≢№∫√⁹↓─ ⌐╟∫≡ ≢ ⅜ ⅝ↄ⌂∫√≤╖╠╣╢⁹ 

≢ ─ ה ≢╙⁸ ≢ ╣⅜ ⇔√⌂≥─ ⅜╖╠╣╢⁹ ⌐ ↄ

╟╡№╢ ─ ₈ ₉⌐│₈ ₁ ╣ ╣ ⌐

│ ה ה ה ∕─ ╣╙ ⇔⁸ ⌐│ ה ה ה ה ה ₁─

ↄΝ№ⅎ≡ ─ ⌂⇔₉≤ ↕╣≡™╢⁹ ─ 5 ╒≥⁸ ╛ ⅜ ⅝⁸

≤⌂∫≡™√↓≤⅛╠╙↓─ ─ ⅝↕⅜ ╠╣╢⁹⇔⅛⇔⌂⅜╠⁸ ≢ ⅝⌂ ⅜ ╠

╣√↓≤⌐ ⇔≡ ≢│ ─ ⌂⇔≤↕╣≡™≡⁸ ─ │ ≢ ⅝ↄ ⌂∫√⁹ 

 22 ─ │ ⌐ ← ⅜№╡⁸ ∞↑≢⌂ↄ ≢╙ ⅜ ≡™╢⁹  

 ≢ ╙ ⌂ │ 28 ⌐ ⇔√ ≢⁸ ∞↑≢⌂ↄ⁸ ה ה

⌂≥≢╙ ⌐ ⅝⌂ ⅜ ⇔⁸ │ 1⁸001 ⌐─╓╢⁹ 

 ≢╙ ≢ 147 ─ ⅜ ≡⅔╡⁸ ≢│ 52 ─ ⅜ ⇔⁸ ≢

⅜ ⇔√⁹ ⅜ ≢ ⅝ↄ ⇔√∞↑≢⌂ↄ⁸ ה ה ה ⌂

≥ ╙™∏╣╙ ⇔≡™╢⁹ 

 28(1953) ─ ⁸ 24(2012) ─ ╕≢⁸ ≢│ ⅜ ⇔

√ │ ↑╠╣⌂™⁹ 

 ╕√⁸↓╣╠─ ⌂ ─ │⁸ 10 ⌐⌂╢↓≤│ ≢⁸╒≤╪≥⅜ 3 4

≤⌂∫≡™╢⁹≈╕╡⁸ ⌐⅔™≡⁸ ─ │⁸ │ ™⅜ │ ⌐ ⌂ↄ⁸

⌐ ⌂ ⅜ ∆╢≤ ⅎ╢⁹ ⅎ⁸ 2.1.1 ╩ ╢≤⁸ ─ ≤

≥∟╠⅛─╖─ ⅜ ⌂∫≡⅔╡⁸ ─ │ ≥∟╠⅛─╖≢ ⇔╛∆™ ⌐№

╢≤ ⅎ╢⁹ 

 

2. 1.3  29 7 ≤  

 

29 7 ─ ─ │⁸ ≢─ ⌂ ≤∕╣⌐╟∫≡ ⇔√ ─

╣⌐ ∆╢ ≤ ≢№∫√≤ ⅎ╢⁹╕√⁸ │ ⌐ ⇔≡⅔╡⁸

≢│ ⅜ ⇔⌂⅛∫√⁹ ה 41 ─℮∟ 22 ⅜ ≢ ⇔⁸ ─

 

2.1.1  ⌐⅔↑╢ ─ ─  

5  

        

22         29        

28         
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≢╙ ≢─ ⅜ ⅛∫√ 4)⁹ 

 29 7 ≤ ⌐⁸ ─╖≢ ⌂ ⌐╟╢ ⅜ ∆╢⁸

─ ⅝⌂ ─ │ ⅛╠│ ⌐│ ™∞∑⌂⅛∫√⁹ 

 ≢ ╣─ ⅛∫√ │ (1758) ─ ≢ 2⁸228ﬞ ⌂≥⅜╖╠╣╢⁹ ™≢ (1776)

1⁸693ﬞ ⅜№╡⁸™∏╣╙ ⅜ ≡™╢⁹↓╣ ⌐╙ 3(1850) 3⁸680ﬞ ⁸ 11(1828)

1⁸233ﬞ ⌂≥ ⅜ ⌂ↄ≤╙ ⅜ ⇔√ ╙╖╠╣╢⁹  

 ↕╠⌐ ─ ≢│ ⌐⅔™≡ 7⁸737ﬞ ─ ╣⅜ ∂≡™╢⁹ ─ ≢│⁸ 29

─ ≤│ ≢ ≢│ ⅜ ≡™⌂⅛∫√⁹ ≢⁸ ─ ─ ⌐ ↕╣≡™╢

─ │ ─ ≢ ╠⅛─ ⅜ √ ≤ ∆╢⁹√∞⇔⁸ │⌂⅛∫√≤ ↕

╣≡™╢⁹ 

 2.1.1 ╩ ≡╙⁸ ╣─ ⅜ ↄ≡╙ ─ ⌂™ ╙ ╠╣⁸ ─ ≤

─ ⅝↕⌐ ⌂ │ ╘╠╣⌂™⁹ 

 ↓─ ⌐⁸ ─ ⅛╠│⁸ 29 7 ≤ ⅜ ⌐ ∆╢ │

⅛ ╠╣╢╙──⁸ ─ ╩ ∆ │ ™∞∑⌂⅛∫√⁹ 

√∞⇔⁸ ⌐№╢₈ ↄ∏╣₉─ │⁸1600 ⌐ ╩ ╘╢ ≢№∫

√ ⅜ ╩ ⇔√≤↓╤⁸ ⌂ ≤⌂╡ ─ ≢ ╣⅜ ⇔⁸ ≢│╒

≤╪≥ ⅜ ∫≡™⌂⅛∫√≤ ↕╣≡⅔╡⁸ │ ↕™⌂⅜╠╙ ∆╢ ≤ ⅎ╢ 5)⁹ 

 ⌂⅔⁸ - 1─ ⌐╟╢ ─ ╩╖╢≤⁸ ─ ─ ⅜ ⅝⅛∫√↓≤⁸1950 ↔

╤ ⁸ 20 ─ │ ⇔≡™╢⅜⁸∕╣ ─ ─ │ ⌐ ≡ ∫≡™╢╟℮

⌐│ ⅎ⌂™↓≤⅜╦⅛╢⁹ 

 

2. 1.4   

 

 │ ╣ ≤⇔≡ ↄ⁸ ⌐╙ ↄ⅛╠ ─ ⅜ ↕╣√↓≤╙№╡⁸ ꜞ☻◒

─ ⌐ ™ ≢№╢≤ ⌐│ ╠╣≡™√⁹⇔⅛⇔⌂⅜╠⁸ ⁸ ─ ╩ ™√ ⁸

⌐⅔™≡│⁸ │ ─ ≤ ⇔≡ ∆╢╙──⁸ │ ⌂™↓≤⅜ ⇔√⁹ 

⌐ │⁸ ⅝⌂ ⅜ ⇔√ ⅜ ⌐ ⌐ ⌂ↄ⁸ 29 7

│⁸ ⌐⅔™≡ ⌐⅔™≡│ ─ ≢№∫√⁹ 

≈╕╡⁸ ⌐⅔™≡⁸ ─ │ ↕™⅜ ∆╢ ≢№╢≤ ⅎ╢⁹√∞⇔⁸ ─

╛ ─ ─╟℮⌂ ⅝⌂ ꜞ☻◒╙ ⇔≡⅔╡⁸ ⌐ ꜞ☻◒╩ ∆╢↓≤│≢⅝

⌂™⁹  

  

 

1) ⁸1936  

2) ⁸ ⁸1992  

3) ₈ ⌐⅔↑╢ ─ ꜞ☻◒≤ 29 7 ₉ ה ⁸

⁸ Vol.3 8⁸2018 6  

4) ⁸1976  

5)   
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2.2   

2.2.1   

≢│ ─ ⌐ ⇔ ─ 30 3 ╩ ∫√ ↓─

⌐ ⇔≡ 15╩ ⅎ╢ ≢ ⅜ ↕╣√ ⌂⅔↓↓≢™℮ ≤│◖Ⱶꜙ♬♥▫╟

╡╙↕╠⌐ ↕™╕≤╕╡─↓≤╩ ∆ ⅎ┌ ≢│ ╛ ─

─ ≥─╟℮⌂ ≢ ╩ ⇔√™⅛ ⌐≈™≡ ⇔ ™╩ ∫√⁹∕─ │₈

₉≤⇔≡ ↔≤⌐ ⇔√ │ ⅜ ⇔√ ╙ ─ ╩ ╘

≡™ↄ√╘─ ⇔ ™─ ≤⇔≡ ↕╣≡⅔╡ 30 5 17 ⌐⅔™≡─═ 65

⅜ ⇔√ ↕╣≡™╢  

 

2.2.2  ╕≢─  

≢│⁸ ─ ⌐№√╡⁸ ─ ⌂ 8 ≢⁸₈ ה ₉

╩ ⇔⁸ ↔≤⌐ ה ╩ ∆╢ ╩ ⇔√⁹⇔⅛⇔⌂⅜╠⁸ └≤╡≢─ ╩

ה ↕∑╢↓≤⌐≈™≡│⁸↓─ ╖∞↑≢│ ⌂ ≢№∫√⁹∕─√╘⁸ ≢│╟╡

⅛⌂╕≤╕╡ ≢─ ⇔ ™─ ⅜ ╘╠╣≡™√⁹⌂⅔⁸ ≢│⁸ ⅛╠

10 30 ╒≥⅛╠⌂╢ ╩ ≈ ≤⇔√ ⅜ ↕╣≡⅔╡⁸ ─ ╛ ╘ ⌂≥⌐≈™

≡│ ⌐╟∫≡ ↕╣╢ ╖≤⌂∫≡™√⁹ 

⁸ ─ ⅜ ∆╢ ≢│⁸H29 7 ⌐

⇔≡⁸₈H29 7 ה  ה │⁸

≤ ₉╩ ∟ →⁸ ⌐ ╡ ∫√ ⌐ ╡ ╪≢™√⁹╕√⁸

≢│⁸ ⅛╠ ⌐⅔↑╢ ╩

⇔√ ≠ↄ╡ ╛⁸H24 7 ⌐⅔↑╢ Ⱳꜝfi♥▫▪≤ ⌐ ╡ ╪≢

⅔╡⁸ ⌐ ╛ ≤│ ⌂ ⌐№∫√⁹ 

↓─╟℮⌂ ─ ≢⁸ ─ 29 7 ⌐ ⅛╠ ⌐⅔↑╢ ─ ╩

⅜ ↑≡⁸ ⌐ ⇔√↓≤⅜ ≢ ℮ ╩ⱬכ☻≤⇔√ ─√╘

─ ─ ≢№╢⁹∕─ ⁸ ⅜₈ ⅜ ∞∫√ ⌐ ╩ ⌐∆═≡─

≢⁸ ┼ ↑√ ╩ ⇔╟℮₉≤ ╩ ⇔√↓≤⅜⁸ 17 ≢─ ─

⌐≈⌂⅜∫≡™╢⁹╕√⁸ ≢│⁸₈ ≢ ⅛⌂ ╠⇔≤ ╩ ∆╢

√╘─ ₉⌐⅔™≡⁸ ⌐₈ ≤─ ⌐╟╢ ─√╘─ ה ₉╩ →⁸₈

─ ⁸ ─ ⱦ☺ꜛfi ╩ ⇔⁸ ─√╘─ ה ╩ ≤ ≢ ∆╢

↓≤⅜ ╙ ≢№╢₉≤ ═≡™╢⁹ ─ ╡ ╖│⁸ ─╟℮⌂ ─╙≤ ↕╣≡™

╢╙─≢№╢⁹⌂⅔⁸ ─ ≠↑│ ─ 2.2.1 ─╟℮⌐⌂∫≡™╢⁹ 
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2.2.1  ─ ≠↑ 

 

2.2.3  ─  

─ │⁸ │ ⌐ ₁ ─ ™╩ ↕∑╢↓≤≢№∫√⅜⁸ ╩ ⌡

≡™ↄ℮∟⌐ ─ 3≈ ─ ⅜№╢╟℮⌐ ╦╣√⁹ᵑ ₁ ─ ™╩

⌐ ∆╢↓≤⁸ᵒ ⌐ ↓∫√ ╩ ⇔ↄ ╠⅛⌐∆╢↓≤⁸ᵓ ⅜ ╩ ╦∑╢

╩ ↑ ╩∆╢↓≤⁸─ 3 ≢№╢⁹ 

 

2.2.4  ─ ╘  

≢│ ─ ╛ ⅜ⱨ□◦ꜞ♥כ♃כ≤⌂╡ ↕╣√ ─ ╩

╪≢ ⇔ ™╩ ∫√⁹ ╛ ─ ─ ≥─╟℮⌂ ≢ ╩ ⇔√™⅛⌐≈

™≡ ┼─ ⅝ ╖ ⱳ☻♩▬♇♩╩ ⇔√ ⅛╠─ ─ ╩ ℮꞉כ◒◦ꜛ♇ⱪ ≢

╘╠╣√⁹ ↕╣√ ╛ ⇔ ╦╣√ ⌐≈™≡│⁸ ⌐ ∆╢⌂≥⇔≡ ⇔⁸ ╡╕≤╘

√⁹ ⇔ ╦╣√ ⌐≈™≡│⁸₈ ₉≤⇔≡ ↔≤⌐ ⇔√  

 

2.2.5  ≢ ⇔ ╦╣√↓≤ 

≢│⁸ ⌐(1) ─ ⌐ ∆╢↓≤⁸(2) ⌐ ∆╢↓≤⁸(3) ─ ⌐≈

™≡─ ⁸3≈─ ⌐⅔™≡ ⅜⌂↕╣√⁹ 

(1) ─ ⌐ ∆╢↓≤⌐≈™≡ 

─ ⌐≈™≡│⁸Γ≥↓⅛╠ ⅜ ╣√⅛ Δ⁸Γ ─ ⅜™≈⁸≥↓╩⁸≥℮™℮

┤℮⌐ ╣√⅛ Δ⁸Γ ╛ ─ │ Δ⁸Γ≥↓─ ⅜ ╣√⅛ Δ⁸Γ™≈⁸≥↓┼⁸≥

─╟℮⌐ ⇔√⅛ Δ⌂≥ ₁⌂ ⅛╠ ╩ ⇔ ™⁸∆═≡─ ╩ ≢ ⇔√⁹ ⌐

╛⁸ ⌂ ⁸ ⅜ ↓∫√ ⌂≥⌐≈™≡╙ ⌐ ⅝ ה╡ ╩ ∫√⁹ ╠╣

√ │ ≡ ⌐ ⇔⁸ ─ ⌐ ∆╢ ╩ ⌂ ╡ ⌐ ⇔ ⇔√⁹∕─

⁸ ─ ה ה ⅜ ⌐ ≢⅝⁸ ⌐⅔↑╢ ⁸ ⅜ ⌂ ⌂≥╙

⌐ ≢⅝√⁹↕╠⌐⁸↓─ ─ ≢ ↄ─ ⅜☻ⱴכ♩ⱨ◊fi ≢ ─ ╩ ⇔≡™╢
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↓≤⅜ ╠⅛⌐⌂╡⁸ ™√∞™√ ⅛╠ ─ ─ ╛ ─ ⅜ ⌐ ╠⅛≤⌂∫

√⁹ 

(2) ⌐ ∆╢↓≤⌐≈™≡ 

⌐≈™≡│⁸Γ≥╪⌂ ⌐⇔√™⅛ ≥╪⌂ ⌐⇔√™⅛ Δ⁸Γ ╩≥℮∆╢ Δ⁸

Γ ┼─ ™Δ⁸Γ │≥℮∞∫√⅛ Δ⁸Γ ─ ה Δ⁸Γ ⌐⇔√™ Δ⁸

Γ↓≥╙√∟⁸ ┼─ ™Δ⁸Γ ∫≡™╢↓≤Δ ⌐≈™≡ ╩ ™⁸ ה ⌐

╟∫≡│ ⌐ ┼─ ≤⇔≡ ⇔√⁹↕╠⌐⁸ ⅜ ╪∞ ⌐⅔™≡│⁸ 30

9 ⁸ ╛ ╩ ⇔⁸ ⌂ ─ ⱦ☺ꜛfi╩ ⌐ ↑≡ ⇔≡™╢ ≢№

╢⁹ 

(3) ─ ⌐≈™≡ 

⌐≈™≡│⁸ ─ ⅜ ⌂ ≢№╢⁹ ─ ⅝⅛∫√ ≢│⁸ ─ ⌐

⇔≡™╢ ╛ ╛╖⌂⇔ ⌂≥⌐⁸ ╠⅜ ╡ ╡⌐⌂∫≡™╢ ⅜ ⌂ↄ⌂

™⁹∕─√╘⁸ ⌡ ⌐ ↕╣╢ ⅜ ⌂ ─ ≤⇔≡ ⇔≡™╢⁹ 

 

 

2.2 .2  ─ ╛ ╩ ╪≢   
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2.2.6  ─  

≢ ⇔ ╦╣√ ╛⁸ ↕╣√ ⌐≈™≡│⁸ ≤™℮ ≢╕≤╘⁸ ↔≤⌐

⇔√⁹ ─ │⁸ ⌐ ╛ ↕╣√ ⌂ ╩ ⇔⁸ ⌐

│ ⌐ ╛ ─ ╩ ⇔≡™╢⁹ ╣─ ╛ ─ ⌂≥╙ ⌐ ↕╣≡⅔

╡⁸Ɫ◙כ♪ⱴ♇ⱪ≤⇔≡─ ╙ ∆╢⁹ 

   

2.2 .3  ⇔№™─ ⅜ ↕╣√ ⁸ ╛ ─ ⅜ ⌐

↕╣√  

 

2.2.7  ≢ ╠╣√  

─ ╡⁸ ≢│ ─ ╛ ⌐≈™≡─ ⇔ ™⅜ ╦╣√⁹∕─ ≢⁸ ↄ─

⅜☻ⱴכ♩ⱨ◊fi╛♦☺♃ꜟ◌ⱷꜝ≢ ─ ╩ ≢ ⇔≡™√↓≤⅜ ╠⅛≤⌂∫√⁹

⌐│⁸ ─ ╩ ⌐ ↕╣√╙─╙№╡⁸∕╣╠⌐╟∫≡ ╛ ⁸ ⌂≥─

⁸╛♃כ♦ ╛ ≤™∫√ ⌐ ⌂ ⌂≥⌐≈™≡─ ⅜ ╠╣√⁹ 

 

2.2. 4 ⌐╟∫≡ ↕╣√   
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2.2.8  ╕≤╘ 

≢│⁸ ─ ╡ ╖⌐≈™≡ ⇔√⁹ ⌐ ⌂ ╩⇔╘∆⁹ 

─ ה ™╩ ⌐ ┼ ∆╢√╘─ⱪ꜡☿☻≤⇔≡ ⇔≈≈№╢ 

─ ה ╛ ⌂≥⅜ ⌐ ≢⅝⁸⅛≈ ≢∕╣╩ ≢⅝√ 

⅜ ה ⇔√ ╛ ⅝ ╡⌐╟∫≡ ╠╣√ │⁸ ─ ╩ ∆╢ ≢ ⌂

≤⌂∫√ 

╣∙╣⧵ ה ─ ┼─ ⁸ ─ ─ ™╛ ⌐≈™≡╙ ≢⅝√ 
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3   

3.1  

3.1 .1  ⌐╟╢ ─  

│ ⌐ ↕╣≡⅔╡ ⅔⅔╗⌡ │ ─ ⅛╠

─ ─ ╕≢─ ≢№╢  

─ ⌐ √╢ ≢│ ≢│ ⌐ ╦╣ ⌂ ╩ ∫√⅜ ♄ⱶ─

│ ⅝⌂ │ ⇔≡⅔╠∏♄ⱶ⅜ ⌐ ⅝ↄ ⇔√ ─ │ ≤ ⌂

⅜ ╘╠╣╢⅜ ⌐ ≢│ ─ ⅜ ⌐ ⅝ↄ ⅜

─ ⌐ꜞ☿♇♩↕╣√╟℮⌂ ⅝⌂ ⅜ ↕╣≡™╢  

⌐ ─ ─ ╩ ∆╢  

─ │ ≤⌂∫≡™╢⁹ ─ ⌐╟╢≤⁸⅛≈≡─

─ ⅜ ─ ≤⌂∫≡⅔╡⁸∕─ ⌐ ™○꜠fi☺≢ ∆ ⅜ ↕╣≡™╢⁹

╒≤╪≥─ │↓─ ⌐№╢⁹ ⁸ ─ │ ≤⇔≡ ↕╣≡™╢⁹↓─

≢│ ⌂≥─ ⅜ ⅝⌂ ╩ ↑√ ─ ⌐⅔™≡│ ⌐ ⇔√×─

3◌ ≢ ⇔ ≢№╢ ╩ ⅜ ⇔ ™ ≢ ⇔ ⌐ ∆╢ ⌐

╙ ╩╙√╠⇔√ │ 800 │ 1000ha╩ ⅎ≡™╢ √∞⇔ ⅛╠─

│ ╠╣⌂⅛∫√─≢ ─ √⌂ ╛ ─ ⌂≥│ ⇔≡⅔╠∏ №ↄ╕≢╙

─ ≢№╢  

 

 3.1. 1 ─  ×│ Ν│ ⅜ ⇔√  
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 3.1. 1.1  ─ ─  

 ─ ≤⇔≡│ ─ ⅜ ≢№╢ 3.7 ≤ ↕⌂ ≢№╢⅜

≢ 39ha╙─ ⌂ ⅜ ⇔ 147 43 ─ ╩ ⇔√ 4

─ ≢№∫√⅜ ╩ ⇔ ─ │ 500 ╕≢ ⇔√  

 ≢№╢ ⌂≥─ ╙ ≢№╢ ─

∕╣⌐ ℮ ─ ─ ⌂ ⅔╟┘ ─ ┼─ ─ ≤∕↓⅛╠

 

 3. 1. 1.2  ─  

⅛╠ ╩ ∆╢ │ │ ─ ≢─

⌐⌂∫≡™╢⁹ 

 

─ ⌂≥⁸ ─ ⅜ ⅛╠⌂™╒≥─ ⌂ ⅜ ⇔≡™╢ ⌐ ⌐ ╩ ≈

≢│ ─ ⌂ ⅜ ⇔√ 7 ─ ─ ⅜ 140 ⌐╕≢ ⅜∫√ ╙№╢

⇔√ ─╒≤╪≥⅜ ⌐⅔↑╢ ⌐╟╢ ≢№╢≤™℮─╙ ≢№╢ 

 

3. 1.2  ⁸  

─ ⌐⅔™≡⁸ ╟╡ │ ⅜ ↕╣≡™ↄ⁹∕─√╘⁸ ─

⅛╠ ╩ ≤⇔≡⁸ ™ ≢ ─ ⅜ ⇔√⁹ │⁸ ≤ ⅜ ⌐

╣≡™⅝⁸∕─ ⌐ ⅜ ↕╣≡™√⁹↓╣╩ ™ ╩⅛↑ ⅜ ╡⁸ ⅜ ↕╣

≡⅔╡⁸ ≤ ⌐ ↕╣≡™╢⁹ ─ ≢│⁸ ≢ ─ ⅜ ╠╣√⁹ 
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─  

 │ ה ה ⌂≥─ ─ ⅜ ≢ ∆╢⁹↓─ ⌐ ≢ ─ ≤

∆╢ │⁸ ≢│ ⌐╖╠╣⌂™⁹ ─ │ ─ ≢№∫√

≤╖╠╣╢⁹╕√⁸ ╙⁸⅛≈≡│ ╩ ╣≡™⌂⅛∫√ ⅜№╢⁹ ≢│⁸ ⌐

╛ ─ ╟╡⁸ ╕≢─ ╩ ⌐ ≢ ⅜ ⇔√⁹ 

 ↓╣╠─ ⌐│ ─ ⅜ ↕╣≡⅔╡⁸∕╣╠─ ─ ↄ⅜ ╛ ⌂≥⌐

╙ ↕╣≡™╢⁹╕√⁸↓─ ⌂ ™ │ ⌐ ↕╣⁸ ≈↓╣╠─ ─ ≢│⁸↕

╠⌐ ─ →╩ ™⁸ ─ ─√╘─ ╩ ∫≡™╢⁹ ⌐ 3.1.1 ─ ╛

≢│⁸ ─ │ ⇔√⅜⁸ ─╒≤╪≥⌐ │ ≡™⌂™⁹ ≢ ≢│ ™ ≢╙

⇔√ ╙ ™⁹↓╣⌐≈™≡│⁸∕╣∙╣ ⅜ ⌂╢√╘ ∆╢⁹ 

 ≈╕╡⁸ ≢│⁸ ⁸ ⅜ ⌐ ↕╣⁸ ꜞ☻◒╩ ∆╢ ⅜№∫√⌐╙

⅛⅛╦╠∏⁸ ™ ≢ ⇔⁸ ─ ─ ╙ ה ─ ⅜ ⇔√⁹ 

 ≢ ─ ⌐ ↄ ╠╣√ │⁸ ≢│∕─ ╩ ⅝ↄ ╠⇔≡⅔╡⁸ ─ ≢ ╠

╣√╟℮⌂ ─ ╛ ⅜ ⌐ ╕╢⌂≥─ │╖╠╣⌂⅛∫√⁹ 

 

 

3. 1. 2.1  ─ ≤ (◌◦Ⱶכꜟ 3D╟╡ ) 1)  

 

B´ 

 
B 
 

A 

 

A´ 
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3. 1. 2.2  ⌐╖╢ ─ ╣ 2)  

 

 ⅛╠ ─ ╣√ ╩ ╢≤⁸ 3.1.2 ─ ⌂ ⌐ ⅜ ╣√⁹↓╣⌐╟╢≤⁸

ﬞ ─ │ ╩ ™ ╛ ─ ╩ ↕∑≡™╢⁹╕√⁸ ≤ ─

│ ╩ ⅜╡⁸ ≢ ⇔√⁹ ≤ ─ ⌐│⁸∕╣∙╣─ ⅛╠ ⅜

╠╣⁸↓╣╠⅜ ⇔√℮ⅎ≢⁸ ┘ ╩ ⅎ⁸ ┼ ⇔√⁹↓─ │ ⅛╠
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─ ╙ ╦∑⁸ ה ─ ─ ╩ ↄ ⇔ ≢ ה ─ ⅜ ⇔√⁹ 

 

 

 │ ⅛╠ ⌐ √

≢ ⌐ ⌐ ╩ ⅎ⁸

™╩ ╣⁸ ≤ ∆╢⁹

≢│ ─ ⅜ ⇔√ ⅜

╠╣√⁹ │⁸ │

≤ ─ ─ ⅛⌂ ─╖⌐

╠╣√⅜⁸ │ ⌐ ה

⅜ ╠╣⁸ ה ⅛╠─

≤ ╦∑⁸ ה ─

⅜ ⇔√⁹ │ ⌐

√ │ ≤⌂∫≡™╢⁹ ┼─ │ ≢ ╙⌂ↄ⁸ ⅜ ⌂™⅜⁸ ┼─

│ ┼ ╣⁸ ⌐ ⅜ ∫≡↓⌂™⁹↓─√╘⁸ ─ │ ┼ ∆╢≤ ⅜ ⅝

ↄ⌂╢ ╩ ≈⁹ 

 

 

 ─ │ ה ה

⅜ ∆╢⁹↓╣╠─ │⁸

╙ ╘⁸ ╟╡ ─

≢ ⇔⁸ ה ≢│

╙ ╠╣√⁹ ─ ┘∕─

─ ≢│⁸ ⌐ ↄ─

⅜ ↕╣⁸ ─ ╩ ⅝

ↄ ╢ ─ ⅜ ╣√↓≤╩

⇔≡™╢⁹ 

 ╕√⁸ ≢│⁸ ┼─

⅜ ↄ ⅜№╢↓≤⌐

⇔≡⁸ │ ≢№╢⁹ ⌐ ≤ ה ≢│⁸ ─ │ ⅜ ה

⇔√↓≤⌐ ⇔≡⁸ ≢│ ⌐ ⅜ ⌂⅛∫√⁹ 3.1.4 ⌐ ∆↓─ ─

3.1.1 ─ B B̀ ╩ ≡╙⁸ ─ ≤ ─ ≢│ ⌐ ⅝⌂ ™│⌂™⁹ ⌐ ™⅜⌂™

⌐╙⅛⅛╦╠∏ ≢─╖ ↄ ⇔√⁹ 

↓╣│⁸ ⅜ ≢ ╣∏⁸ ⅛╠ ⅜ ⇔ ∑√↓≤≤⁸ ≤ ה ─

─ │⁸ ≢ ⅝ↄ ⇔√ ╩ ↑ ╘ ⌐ ∑╢ ╩ ∫≡™╢≤™℮↓≤

⅜≢⅝╢⁹ 

 

( ) 

 ╩ ⇔ ⌐ ╣ ╗╕≢─ ≢│ ⌐ ╕╡⅝╠⌂⅛∫√ ⅜ ⌐

╣⁸ ≢│ ≤ ─ ─ ⅜ ⌐ ⅛∫√⁹ 

3. 1. 2.3  A A` 3  

 

 

3. 1. 2.4  B B̀ 4  
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 │⁸ ╟╡ ≤ ─ ⌐ ╖⁸ ⅎ⁸ ─ ה

ה ⅜ ↕╣√↓≤⌐╟╡⁸╟╡ ⅜ ⌐⌂∫≡⅝√ ⅜№╢⁹∕─√╘⁸ │

ↄ⁸ ⌐╟∫≡⁸↓╣╕≢╙ ₁ ⅜ ⌐ ⅛∫≡⅝√⁹ 

 ⇔⅛⇔⁸↓╣╟╡ ─ ≢│⁸ ─ ⌐ ⅎ⁸ ─ →⅜ ≢⁸

⌐ ─ ™ ≢─ ─ ⅜╖╠╣⁸ ⌂ ╩ ⇔≡™╢⁹ 

 ≢⁸ ─ ⅜ ⌐ ₁ ™≡™√ ╙ ─ ⌂≥≢ ↕╣╢⁹

─ ⅛∫√ ⌐ ∆╢ │⁸ ⌐╟∫≡│ ─ ⌐ ⅛╣≡™╢╙─╙№╡⁸

⌐⁸ ⌂≥╙ ─ ≤─ ≤ ⌂╢ ⌐ ⅛╣≡™╢↓≤╙№╢⁹↓╣╠─

─ ⅜ ⌂√╘⁸ ⇔≠╠™ │№╢⅜⁸ ─ ⅜ ≢№∫√↓≤⅜ ↕╣╢⁹ 

 

 

6) ╩ ⁸◌◦Ⱶ3ꜟכD≢ ╩  

7) ⅛╠ ╩ ⁸  

8) ╟╡  

9) ╟╡  

 

3. 1.3  

 │ ─ 1 ≢ │ 3.7 ─ ≢№╢⁹ │ ↕™⅜ 39ha⁸

1 ⁸ 26 ⁸ 17 ≤ ⌐ ⅝⌂ ⅜ ⇔√⁹ ─ ⌐╟╢≤ 55 ─

⅜ ⇔≡™╢⁹ 

3.1.3   

(1) │∂╘⌐ 

⅜ ≢│ ⌐ ℮ ─ ⅜ ⇔≡⅔╡ 2010 ─╟℮

⌐ ≢ ⅜ ↕╣≡™╢ ⌐◕ꜞꜝ ≤ ↕╣╢╟℮⌂ ≢ ⌐ ™

⅜ ⅜☻כ◔╢╣↕ ⅎ≡⅔╡ ─ ↕™ ⌐⅔↑╢ ⅜ ™─╙ ─ ≈≢№

╢ ─ │ ⌂╢ ┼─ ─╖⌂╠∏ ⌂ ╛∕╣⌐ ℮ ╛

─ ╩ ⅝ ↓∆ ≤╡╦↑ ╛ ─ │ ♄ⱶ─ ה ⌂≥⌐

∆╢√╘ ╩ ↕∑╢ ⌐ ™ ↕╠⌂╢ ─ ⅜ ↕╣╢ ┼

─ │ ─ ≢№╢  

29 7 5 6 ⌐ ╩ ≤⇔√ ⅜ ⇔√ ↓─ │ ≢│

≢ 137mm ≢│ ⌐⅔™≡ 894mm7/5 7 ╩ ∆╢⌂≥

╩ ⌐ ™ ≢ ─ ╩ ⇔√ ↓─ ⌐╟╡

ה ╩ ⌐ ⌂ ╩ ∂√ ─ ≢№╢ ─ ⌐│

⅜ ◐꜡ⱷכ♩ꜟ 20 ◐꜡ⱷכ♩ꜟ ─ ⅜ ⇔≡⅔╡ ∕╣╠─

ↄ│ ⅛╠ ╛ ╩ ⇔⌂⅜╠ ⇔ ⌐ ∆╢ 3.1.1 ∕─

≥─ ≢ ⌐ ℮ ╛ ─ ⅜ ∂√ ⇔√ ╛ │

─╖⌂╠∏ ─ ╕≢ ⇔ ╩ ⇔√ ↓─ │ ─ ⅝⌂ ≢№╢ ∕─

│ ≢ ⌐ ╠╣√ │ 3.7 ─ ≢ ⅛╠ ⌐ ⅜ ╣

╢≤↓╤⌐ ⅜ ↕╣≡™╢ ≢ 39ha╙─ ⌂ ⅜ ⇔ 147

43 ─ ⌂ ╩ ⇔√ 2018 │ 4 8 ─ ⅜
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╩ ⇔ ─ │ 900 ╕≢ ⇔√ ↓─ │ ⌐ ℮ ⌐╟╡ ⇔√ ⅜

№╡ ─ ≤│ ⅝ↄ ⅜ ⌂╢╙─≢№╢ ↓─╟℮⌂ │ ─

─ ≢╙ ↓∫≡™√↓≤⅜ ─ ⅛╠ ╠⅛≤⌂∫≡⅔╡ ─ ╩ ↕∑√

⅝⌂ ─ ≈≤ ↕╣╢ ⇔⅛⇔ ⌐≈™≡│ ⌐ ≡╙ ∕─ ⅜ ↕╣√

⅜ ⌂ↄ ∕─╙─╛ ⱷ◌♬☼ⱶ⌐≈™≡╙ ⌂ ⅜ ™ ─ ╛

⌐⅔↑╢ ┼─ ─ ⅛╠╙ ─ ≤∕─ ─ │ ⌂ ≢№

╢  

≢│ 29 7 ─ ≢ ⇔√ ⌐ ⇔ ┼─

⅝ ╡╛ ─ ⅜ ⇔√ ─ ╩ ⇔≡ ∕─ ⌐≈™≡ ∆╢╙─

≢№╢  

≢│ ─ ╩╟╡ ╘╢√╘⌐ 1 ─ ≢₈ ⌂◖Ⱶꜙ♬♥▫

⌐╟╡ ∆╢╕∟₉≤™℮ ╩ → ₈ ◖Ⱶꜙ♬♥▫ ─ ₉⌐ ╡ ╪≢™╢

22 ⅛╠ 17 ≢ ⌐ ↨⇔√◖Ⱶꜙ♬♥▫ ╩ ╘≡™╢ ≢│ ⌐

─ 8 ≢ ⌂ ⅜ ∂√ 2018

─ ה ⌐ ⇔≡╙ ─ 8 ≈─◖Ⱶꜙ♬♥▫╩ⱬכ☻≤⇔≡ ה

⅜ ∟ →╠╣ ⅜ ╘╠╣√ ≢ ≤∆╢ │⁸ ◖Ⱶꜙ♬♥▫╩ ⌐ ≈

3.1.2  

 

 

3.1.1  29 ⌐⅔↑╢ ─ ╟╡  
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3.1.2  ─ ⌐  

 

(2) ⌐ ∆╢  

Γ Δ≤│ Γ ─ ╩ ⌐ ╘≡◄Ⱡꜟ◑כ꜠ⱬꜟ╩ →╢≤ │ ≢ ╣⌂⅜╠ ∆

╢ ↓─╟℮⌐ ⌐ ⅜≢⅝∕╣⅜ ╕√│ ⌐ ∆╢ ╩ bore ≤╟┬Δ

≤ ↕╣╢ √≤ⅎ┌ 1999 ⌐⅔™≡│ ⌐⅔™≡ ∂╢ ╛

⅜ ╩ ∆╢↓≤⅜ ↄ ╛ ≤ ┌╣╢ ⌐ ≤ ♄ⱶ─ ≤ ⌐

╟∫≡ ∂╢ │ ה ─ ⌐⅔™≡ ⌂ ≢№╡ ∕─ ⱷ◌♬☼ⱶ╛

⌐≈™≡ ↄ ⅜⅔↓⌂╦╣≡™╢ √≤ⅎ┌ ╒⅛ 1985 , ╒⅛ 1992 , 2009

≢ ⅜ ↄ╖╠╣╢ ╛ ╕≢ ─ ⅜ ╪∞ │ ─ ╡ ↄ⌂ↄ 2008

7 ─ ⌐⅔↑╢ ⅜ ↕╣≡™╢ ≢№╢ 2009  

 

(3)  

a) ─ ≤ ⅝ ╡ 

≢│ ─ ⌐ ⇔ ─ 30 3 ╩ ∫√

2018 ↓─ ⌐ ⇔≡ 15╩ ⅎ╢ ≢ ⅜ ↕╣√ ⌂⅔↓↓≢™℮ ≤│

◖Ⱶꜙ♬♥▫╟╡╙↕╠⌐ ↕™╕≤╕╡─↓≤╩ ∆ ⅎ┌ ≢│ ─

╛ ⅜ⱨ□◦ꜞ♥כ♃כ≤⌂╡ ↕╣√ ─ ╛ ─

─ ≥─╟℮⌂ ≢ ╩ ⇔√™⅛⌐≈™≡ ┼─ ⅝ ╖ ⱳ☻♩▬♇♩╩ ⇔√

⅛╠─ ─ ╩ ™ ∕╣╠╩╕≤╘ ⇔ ™╩ ™ ∕─ │₈ ₉≤⇔≡ ↔≤⌐

⇔√ ⌐ │ ─ ╛ ∕─╙── ╩ ⌐ ה

∆╢ ╖≤⇔≡╙ ⇔√ ⌐⅔↑╢ ⅝ ╡│ ↓─╟℮⌂ ─ ≢ ⅛╠ ╠

╣√ ╩╕≤╘√╙─≢№╢ ⌂⅔ │ ⅜ ⇔√ ╙ ─

╩ ╘≡™ↄ√╘─ ⇔ ™─ ≤⇔≡ ↕╣≡⅔╡ 30 5 17 ⌐⅔™≡─═ 64

↕╣≡™╢  
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b) ╠╣√ ─ ⌐ ≠ↄ ─  

⌐⅔↑╢ ⅝ ╡╩ ℮ ≢ ≤ ╦╣╢ ≤ ∑≡ ↄ─ ╛

⅜ ⅛╠ ↕╣√ ≢│ ╠⅛⌐ ≤ ╦╣╢ ⅜ ↕╣√ ≢─ ⌐≈™≡

⌐ ╩ ℮↓≤≤∆╢ ⌂⅔ ↕╣√ ─ ↄ│ ╛☻ⱴכ♩ⱨ◊fi≢ ↕╣≡⅔╡

╛ ⌐≈™≡╙ ⌐ ⇔℮╢↓≤⅜ ≢№∫√ ↕╣√ ⌐≈™≡│

╒⅛ 2018 ─ ⌐ ≠⅝ ─ ╩ ∫√ ╠─ ⌐│ ⌐ ∫≡™╢ ─

⌐≈™≡ ╩◖ⱴ ╡∆╢↓≤⌐╟∫≡ ∆╢ ≤ ⅜ ⌐

⇔√ ⌐ ∂╢ → ↕╩ ⇔ ◄Ⱡꜟ◑כ ⅛╠ ╩ ∆╢ ≤⅜№╢ ↓↓≢│

∕─ ⌐≈™≡ ⇔ ╩ ⇔√ ─ ⌐≈™≡│ ─ ─ ≤

─ ≤╩ ⇔ ╩ ∫√ ─ ≢ ⇔√ ≤ ⅛╠

─ ─ ╩ ⇔√  

 

(4)  

a) ≢─ ⅝ ╡  

╩ ↕∑╢ ⅜ ╠╣√ ╩ 3.1.1 ⌐ ∆╢ │ ₈ ─ 2 ─

↕╒≥─ ⅜ ⇔ ∑≡™√ ₉ ₈™∫√╪ ⅜ ™√⅜ ∕─ ⌐ ⅜

╣≡⅝√ ₉ ≤™℮╟℮⌂ ⌂ ≢№╡ ╩ ↕∑╢─⌐ ⌂ ≤⌂∫

≡™╢ ⌂ ≤⇔≡│₈ ⅜╝∫ↄ╡≤▪ⱷכⱣ─╟℮⌐⌐╜כ╪≤╛∫≡ↄ╢ ∂∞∫√₉

≤™℮╟℮⌂ ⌐ꜞ▪ꜞ♥▫─№╢ ╙ ⅛╣√ ╕√ ╛ ─ ╙≤╣≡™╢ ⅛╠

ⅎ≡╙ ↓╣╠─ ─ │ ╘≡ ™╙─≤ ╦╣╢ ⅜ ↕╣√ │ 18 20 ↔

╤≤ 19 20 ↔╤─ 2 ≤⌂∫≡™╢ ⇔√⅜∫≡ ≢│ ⌂ↄ≤╙ 2 ─ ⅜ ⇔≡™╢≤

╦╣ ╩ ⅝ↄ⇔√ ─ ≈≤™ⅎ╢∞╤℮ 

 

3.1.1  ≢─ ⌐ ∆╢  

  

 

 
 

C↕╪ 

₈18 7 ─ ⅜ ╕≢ √√╘ 2 ⌐ ⇔ 18 19

⌐│ ╣√ ⅜ ╩⌂⅞ ⇔≡™√ β №╡ 19 21

─ ⅜ ⅜╡ ≢ ╣╢ ⌐⌂╡ ∕─ ─ ─ 2

─ ↕╒≥─ ⅜ ⇔ ∑≡™√₉ β  

D↕╪ 

18ההה₈ ⌐ ⅜╛∫≡⅝√ ╢ │ ⅜╝∫ↄ╡≤▪ⱷ

╢ↄ≡∫╛≥╪כ╜⌐⌐℮╟─Ᵽכ ∂∞∫√ ─ │ ⌐╙№√

∫≡ ⌂ ╩ ↑√₉ 

E↕╪ 

₈19:00 ⌐™∫√╪ ⅜ ™√⅜ ∕─ ⌐ ⅜ ╣≡⅝√

19:30 ⌐│ ≠↑⌂™╒≥─ ≢№∫√ β ₉ 
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3.1.3  ⌐ ∆╢ ⅜ ╠╣√ ה ─ ừ│ ⅜№∫√ ╩ ⇔ ─

│ 3.1.1 ─ ≤ ⇔≡™╢ ⌐  

b) ⌐╟╡ ↕╣√ ┘ ─  

≢─ ⌐ ⇔√ │ ─ 3.1.3 ─ C ⌐⅔™≡ ↕╣√

│ ─ ≢╙ ⇔√ C↕╪≢№╢ ↕╣√ ─◐ꜗⱪ♅ꜗ╩ 3.1.4 ⌐ ∆ │ 18

19 ⌐ ↕╣≡⅔╡ ↄ ⌐ ─ ™⅜ ⇔ ╩ ╘≡⅛╠ ≢ ⅜ ⌐╟∫≡⌂⅞

↕╣╢ ⌂≥⅜ ↕╣≡™╢ C ↕╪⌐ ─ ╩ ↑√ ⌐ ╠╣√ ╩ ⌐ ⇔√╙

─╩ 3.1.2 ⌐ ∆ ╛ ⅛╠ ─ ™─∆↕╕∂↕≤ ⌐╙ ⌐ ⌂ ≢№∫√

↓≤⅜╦⅛╢ ⌂⅔ ⅛╠ 2 ─ ─ ⅜ 1 ⌐ ═≡ ⅝⅛∫√↓≤⅜ ↕╣╢⅜

≢│↓╣ ─ │ ╠╣≡™⌂™  
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3.1.4  18 19 ⌐ ↕╣√ ⌐⅔↑╢  

 

3.1.2  C↕╪ ⌐╟╢  

 ─  

17 30

 
─ 1 ⅛╠ ╩ ≡™√ │╒≤╪≥ ╠╣⌂⅛∫√  

17 35

 
≥╪≥╪ ≤ ⅜ ⅎ≡⅝√ 

18 19

 

⅛╠ ⅜ ╣≡ ╣≡⅔╡ √ↄ↕╪─ ╛ ╙ ⌐ ╣≡⅝√

─ ─ ⅜⌂⅞ ↕╣√ 3.1.4 ─  ќ ─  

19 21

 

⅜ ™√─≢ ⌐⅔╡≡ ╩ ╢≤ │ ≢ ╕∫≡™√ ∕─

∆↔™ ╩ ≡⌂⅜╠ ─ ─ 2 ╒≥─ ↕─ ⅜ ╣≡⅝√

3.1.5 ≤ ─┬≈⅛╢ ⅜╙─∆↔ↄ≡ ─╟℮∞∫√ 1 ─ ╟

╡╙└≥⅛∫√ ─ ⌐ ⅜ ⅝ ↕∫√ │ ≢╙ 30 ↄ

╠™│ ™√ 8 ╕≢ ─ ╩ 1m 2m─ ⅜ ╣≡™√  ќ ─
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3.1.5  19 21 ⌐ ↕╣√ ⌐⅔↑╢ ╩ ™≡ ⅜ ⅝ ─ ⅜

╢  

 

(c ) ─ ⌐ ≠ↄ ─  

3.1.4 ─ ⅛╠ ╒⅛ 2018 ─ ⌐ ≠⅝ ⅔╟┘ ─ ╩ ⇔√≤↓╤

⅔╟┘ ─ │ ⌡ 10m/s ─ │ ⌡ 5m/s≢№╢↓≤⅜ ╠

⅛≤⌂∫√ ─ ╛ Google ⱴ♇ⱪ─☻♩ꜞכ♩ⱦꜙכ≢ ↕╣≡™√ ─ ≤

3.1.4 ─ ≤╩ ∆╢↓≤⌐╟╡ ─ ╛ ╩ ⇔ ─ ╩ ∆╢

≤ 3.1.6 ─╟℮⌐⌂╢ ↕╠⌐ ─ ≤ ≤╩ ∂╢↓≤⌐╟∫≡ ╩ ╘√ ∕─

7 5 18 19 ⌐ ≢ ↕╣√ ─ │ 247.5m3/s≤⌂∫√ ⌂⅔ ↓─ │

№ↄ╕≢╙ ≢№╡ ╛ ╩ ∆╢ ─ ╩ ∆╢≤ ↕╣√ ─ │ 200

280m3/s ≤ ╩ √∑≡ ⅎ╢─⅜ ≢№╢≤ ╦╣╢  
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3.1.6  ⅜ ─ ≤ ─  

 

(5) ─ ⌐⅔↑╢ ⅝ ╡ ⌐ ≠ↄ  

≢ ↕╣√ 4 ≢ 9 ─═ 400 ⌐⅔↑╢ ⅝ ╡

⌐ ≠⅝ ⇔√ ─ ╣╩ 3.1.7 ⌐ ∆ ⅜ ─ ╣ × ⅜ ─ ╕∫√

╩ ∆ ⅛╠│ ₈ ⌐ ⅜ √₉≤™℮ ⌂ ╩ ↕∑╢ ─╒⅛⌐ ₈ ⌐

⅜ ╕╡ ─ ╣⅜ ╦∫√₉ ─ ─ ⌐ ∆╢ ╙ ⅛╣√ 2018

╕√ 3.1.1 0⌐ ∆╟℮⌐ ↄ─ ⅜ ╕∫√ ⅜№╡ ⌐ ⅜≈╕╡ ╩ ↓⇔√

↓≤╙ ─ ≤ ╦╣╢ ╟╡ ─ │ ⌐ ™ ─ ≤ ⌐ ─ ╛

⅜ ⌐ ⇔√↓≤⌐ ⅎ ⌐╟╢ ₁─ ⅜ ⌐ ↓╢↓≤⌐╟╡

╩ ⇔√╙─≤ ╦╣╢  

  



p. 29 
 

 

 

3.1.7  ─ ⅝ ╡ ⌐ ≠ↄ ─ ╣ 

( ⅜ × │ ⅜ ╕∫√ )  
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(6) ⌐⅔↑╢ ─ ⅎ ≤ ─  

─ ⅝ ╡ ╛◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆╢≤ │ ─ ╩ ⇔√

─ ≈≤ ╦╣╢ ⇔√⅜∫≡ ⌐⅔↑╢ ╩ ⅎ╢ ≢ ┼─ ╩ ⅎ╢

↓≤│ ╘≡ ≢№╢ ⇔⅛⇔ ─ ≢│ ╩ ⅎ╢ ⌐ ⌐≈

™≡│ ↕╣≡™⌂™─≢ ≥─╟℮⌐ ⌐ ╩ ↑╢⅛⅜ ─ ⅝

⌂ ≢№╢ ╕√ ⌐╟╡ ─ ≤∕─ ╛ ⌡─ ⌐≈™≡│ ╠⅛⌐⌂∫√⅜

─ ╛ ⱷ◌♬☼ⱶ⌐≈™≡│ ≢│ ≢№╡ ─ ≢№╢  

 

(7)  

─ │ ─≤⅔╡≢№╢  

─┼ ה ⅝ ╡ ─ ⌐⅔↑╢ ⅜ ⌐ ╠⅛⌐⌂∫√⁹ ⌐ ⅜

⇔≡™√↓≤⅜ ╠⅛≤⌂∫√  

╢↑⅔⌐ ה ⅜ ⇔√ ╩╙≤⌐ ─ ה ⌐≈™≡ ⇔√ ∕─ │

⌡ 10m/s │ 250m3/s≢№∫√  

⌐ ה ─ ⇔√ ⅜ ⌂ ╡⌂≥♃כ♦ ╢↓≤╩ ⇔√  

 

│ ↄ─ ─ ₁─ ─⅔⅛→≢╕≤╘╢↓≤⅜≢⅝╕⇔√⁹ 

 

 

1) 21 , 2010 

2) 2018.3 http://www.city.asakura.lg.jp/www/contents/1521437490111/files/02.pdf 

3) , p109, , 1999 

4) ⌐ ℮ ─ ≤ , vol.38, 

No.1(138), pp.1-6, 1985 

5) ♄ⱶ─ ⌐╟╢ ─ ≤ , vol.45, 

No.1(180), pp.14-23, 1992 

6) ⌐⅔↑╢ ♄ⱶ─ ה ≤ l ─ vol.62 No.3, 

pp.3-13, 2009 

7) ⌐ ∆╢ ─ , , vol.65(5),  pp.27-31, 2009 

8) ╩ ⇔√ ,

,vol.63, , 2018 

9) 1 , 2018.1.25 

 

 

3. 1.4   

│ ─ 1 ≢ │ 3.9 ─ ≢№╢⁹ ≢─⁸ 1 ⁸ 8

≤ ⅝⌂ ⅜ ⇔√⁹ ─ ⌐╟╢≤ 59 ─ ⅜ ⇔≡™╢⁹ 

(1) ┼─ⱥ▪ꜞfi◓  

│ 2017 12 12 13 14 19 20 2018 1 26 27 ─ ≢

29 14 17 ⌐ ∫√ ⱥ▪ꜞfi◓╩ 8 5 ⱥ▪ꜞfi◓╩

1 ⌐ ∫√  

ᵑ ─ ⌐≈™≡ 

7 5 ─ ─ ⌐≈™≡ ─ ⅛╠ ─ ╩ ⇔√ │

≤ 3≈─ ⌐ ⅛╣≡⅔╡ ─ ⅝⅛∫√ ╩ ⌐╕≤╘√  
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7 5 14 30 H24╟╡∟╞∫≤ ™ↄ╠™─  
│ ∫ ≢ ─  

  

15 00 ⅜∆↔⅛∫√ ╩ ⌐ ↄ≤
⅜ ∫ ⌐⌂∫≡™√  
○ⱨ♩כ◒( ─

)│ ∫≡™⌂⅛∫√  
⅝⌂ ─ ╣≡ↄ╢  
⅜ ⅜∫√  

A↕╪ →╢ ╩⇔≡  

│∕↓╕≢└≥ↄ ∂∏ ⌂≥
╙ ╣╢ ∞∫√  

 

15:30 ⅜ ∟≡ ⌐⌂∫√    

16:00 
 

B↕╪ ⇔√  
16 50 C↕╪( )⅛╠D↕╪(

─ )⌐ ⅜№∫√
⅜ ⇔≡ ╩ ╣⌂™⅛╠ ╠
⌂™ ⅜™™ ≤™℮ ∞∫√  

⌐ │ ╣≡™⌂⅛∫√   

17:00 C↕╪≤─ ⅜ ╣√ ↓─
C↕╪─ ⅜ ↕╣√  
A↕╪ ╩ ⇔√  
A↕╪ ─ ⌐ ⅜
╕╡ ⅜┬≈⅛∫≡ ⌡╢─

⅜Ᵽ♇◒Ⱶꜝכ⌐ ⅎ√  
⅛╠ ─╟℮⌐ ⌐ ⅜
√⁹ 
⅜№╕╡⌂™─⌐ ⅜ ╣≡™

√  
 

⅛╠ ╢ ⅛╠ ─ ⌐
⅜ ─╟℮⌐ ╣≡™√  
⅜└≥ↄ⌂╡ ⅛╠ ⅜№┤

╣∞⇔√  
F↕╪ ⅛╠ ⇔√  

⌐ 10 20cm╒≥ ⅜ ╣√  
─ ⌐ ⅜ ∫⅛⅛∫

≡ ⅜ ⅝ →≡™√  
╪↕ⱦ☻⅛╠Gכ◘▬♦ 17:20
⅜ ╠╣≡⅝√ ∕─ │ ℮∂≡

⅛╠ ┼≤ ⅜╢ ╩ ╣√
⅜ ╢↓≤⅜≢⅝⌂ↄ⌂∫√  

 

17 30  ⅜ ─╟℮⌐⌂∫≡™√ H↕
╪ ⌐ ⅜ ⅜∫≡⅝√  
I ↕╪ ┼ ╤℮≤⇔√⅜
⅛╠ ∫√≤↓╤╩ ⅜ ╣⌂™

╟℮⌂ ∞∫√√╘ ⌂
╩ ⇔⌂⅜╠ ™≡ ⇔√  

≤ ─ ─ ─ ╕≢
⅜ ╣≡™√  

I ↕╪ ─ ⅜ ⇔≡™√  
J ↕╪ ╕≢ ⅜ ≡™√  
⅛╠ ⅜ ─╟℮⌐ ╣≡⅝

√ ⅜ ⌐ √∫≡ F ↕╪ ─
⌐ ⅛∫≡ ⌡⅛ⅎ∫≡⅝√  

≤ ─
─ ⌐

⅜ ∫⅛⅛╡
╪╓≤

⌐ ⅜ ╣
√  

≤ ─
≢ №

√╡─ ╟
╡ ⅜ ↄ⌂
╡ ─ ⌐

⅜ ╣≡
⅝√  

18:00  E ↕╪ ⅝ ─ ⅜ ╣≡
≡ ⌐┬≈⅛∫√ ─ ⌐

⅜ ∫≡⅝√√╘ ─
╩ ↕╣╢⅜⌂╪≤⅛ 2 ⌐
⇔√ ─ ╣⅜ ₁⌐└≥

ↄ⌂∫√ E ─ ⌐
↑╠╣╢ D │╕∞№∫√  

K ↕╪⅛╠ F↕╪⌐ ⅜№╡
K ↕╪ ⌐ ⇔√  

 

21 00  ↓─ ╕≢⅜└≥⅛∫√  
⅜ 2mↄ╠™─ ↕≢ ╣≡

⅝≡™√ 

 

7 6  E ─ 1 ⅜ ╙ ╘
⌂ↄ⌂∫≡™√ D ⅜ ⅛
╠ ↕╣≡™√ C ⅜ ⌐
⇔ ↑╠╣╢╟℮⌂ ≢ ╣

≡™√ ╕≢ ╡√
⌐⌂∫≡⅔╡ ╙ ╣

√ ─ ⌐╟∫≡ ⅜∫≡
™√√╘ ╪╓─ ╩ ∫
√ ⅞⌐ ≤ ⅜
⅜∫≡⅝√ ─ ™ 1

│Ⱬꜞ≢ ─ 10 15
│ ≢ ⅛╠ ⇔√  

01:00 ⅛╠ ∫√№√
╡─ │⅛⌂╡ ∫≡™√  
09:00 H↕╪ ─ ╡│ ⅜
1m╒≥ ⇔≡™√ 
H↕╪ ⌐ ↄ≤ 7 8

⇔≡™√  

⅜
⅜∫≡⅝≡

─ 10 ↄ
╠™≢ ⌐

┼≤
↑╢ ⅛╠
⇔√  
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3.1.4.1 ─  

≢│ 16 ↔╤╟╡ ⅜ ╕╡⁸17 ↔╤ ─ ╩ ℮ ⅜ ⇔√╙─≤
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↕╣╢⁹21 ↔╤╕≢ ⇔≡⅔╡⁸ ⌐ 5 ╙─ ⁸ ⌐ │ ╦╣⁸ ⌐ ↑ ™⅜

╦╣√⁹ 

 

3. 1.5  

│ ─ ⁸ ╩ ╣╢ 20.1 ⁸ 15 ─ ─ 1 ≢

№╢⁹ │ ─ ≢ ╙ ↄ─ ⅜ ⇔√ ≢№╢⁹ ⅔╟┘ 373

─℮∟⁸99 ⅜ ⁸37 ⅜ ≤ 36%─ ⅜ ⅝⌂ ╩ ↑≡™╢⁹╕√ 22 ≤

─ ≢│ ╙ ⅝⌂ ╩ ↑√ ≢№╢⁹ ─ │ 0.63 ≤ ↕╣≡⅔╡⁸ ─

3%⅜ ⇔⁸ ⅔╟┘ ⌂ ⅜ ╠╣√⁹ 

 

─ │ ⅜ ≤ ⌐╟╡ ⅝⌂ ╩ ↑√⁹ ⅛╠─ ⅝ ╡⌐╟╢⁸ ─

╩ ⌐ ⇔√⁹ ⅜ ╡ ╘√─⅜ 12 ↔╤≢⁸14 ↔╤⌐│∆≢⌐ ⅜ ↕╣≡™╢⁹16

↔╤╟╡ ─ ⅜ ╕╡ 16 ↔╤⌐│⁸ ≢ ─ ─ ↕╣≡™╢⁹

 

 3.1.5.1  ─ ─ ⅜ ⇔√  
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                  3.1.5.1 ─  

 

 3.1.5.2  

™ │  

 

 

3.1.5.3 ─ ה        3.1.5.4 ─ ─  

─ ╩fiכ꜡♪ ™√ ╩ ™⁸○ꜟ♁ ╩ ⇔√⁹∕↓⅛╠ ─

╩♃כ♦ ⇔⁸ ≢ ╩♃כ♦√⇔ ∫≡ ⇔√⁹ ╩♃כ♦√⇔ ─ כ♦

♃≤ ∆╢↓≤≢⁸ ─ ─ ⁸ ─ ⁸ ─ ⁸ ─ ≤ ╩

⇔√⁹∕─ ╩ 3.1.5.3 ⅔╟┘ 3.1.5.4⌐ ⇔√⁹ 

 

─ ⅜ ⁸ ⅜ ╩ ⇔≡™╢⁹ ≢│ │ ⌂ ⌐╟╢  
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⁸∕╣⅛╠ ≤─ ╕≢─ ─ ⅜ ⁸ ⅜ ⌐⌂∫≡™╢⁹ ─

│╒╓ ⌐ ⅜∫≡™╢⁹ ─ ⌐№╢ ⌂ ≢№╢₈ ₉│ ≢

⌐ ⇔⁸╕√ 1563 ─ ╙ ╘≡ ⇔√⁹ 

D │ ⅜ ∆╢ ≢№╢⅜⁸ │ ≤⌂∫≡™╢⅜⁸⅛⌂╡ ⅛╠ ╣√

≢│ ⅜ ⇔≡™╢⁹B⁸C │ ⅜ ↄ╒╓ ≤⌂∫≡™╢⅜⁸ ─ ≤ ═ 100 ⌐

┬ ⅜ ≤⌂∫≡™╢⁹ │ ╩ ⅎ╢≤↓╤╙№╢⁹ ─ A │ ─

⅜ ⅝ↄ ↕╣≡™╢⁹ ∆╢╒╓∆═≡─ ≢│ ⅜ ⇔≡™╢⁹ 

 

─ ─ ⌐ ∆╢ │⁸ ─ ≢ ⅛╠─ ⌐╟╡ ⌂

╩ ↑√⁹ ─ ♄ⱶ╩ ╡ ⅎ≡ ⅜ ╩ ™ ⌐ ╩ ⇔≡™╢⁹╕√⁸ ≢

♄ⱶ⅜ ↕╣∕╣⅜ ↕╣╢─⅜ ↕╣≡™╢⁹ ╙ ⌐ ⇔≡™╢⁹ 

 

 

3.1.5.3   ⌐│ ↄ─ ⅜№╢ 

 

3.1.5.4  ─  
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3.1.5.5 ─  ─ │ ╠╣∏⁸ ⅜ ≤⌂∫≡™╢ 

 

3.1.5.6 3.1.5.5─ ⌐ ⅎ╢ ♄ⱶ╩ │ ╡ ⅎ√ 
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3.1.5.7 ♄ⱶ ─ │ ╩ ↑ ⅜ √ 

 

 

3.1.5.8 ─  ⌐ ╩ ™√╡⁸ ≢♄ⱶ⅜≢⅝√↓≤⅜ ↕╣≡™╢ 

 

 

│ ⌐ ⁸ ⅜ ∆╢ ╟╡↕╠⌐ ─ ≢№╢⁹↓─ ─ │

70 ≢№╢⅜ │ 42 ─ ⅜ ⌐ ╕∫≡™√⁹50 ─ │ 26 ≢№╢⅜⁸ │ 7

⇔⅛⅔╠∏⁸ ≢─ ≤⌂∫√⁹ 

↓─ ─ ─ ≤─ ⅜ ⇔√ ⁸ ⌐ ↄ↓≤⅜≢⅝∏ │ ∆╢⁹
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↓─ ≢│⁸ ╩ ⌐ ─ 2 ╩ ≤⇔≡ ⇔≡™√⁹∕℮™℮ ≢│

⌐ ∆╢ │ ™ ≤ ⅎ╢⅜⁸ ─ ⌐ ⇔≡⁸ ⅜ ╡ ╘≡⅛╠ ⅜ ∆╢╕≢─

⅜ ⅛∫√√╘⁸ │ ≤│ ⅎ⌂⅛∫√⁹ 

 

 

3.1.5.9 ─♃▬ⱶꜝ▬fi 

3.1.5.9⌐ ─♃▬ⱶꜝ▬fi╩⁸ 3.1.5.2⌐ ╩╕≤╘√⅜⁸12 ↔╤ ⅜ ╡ ╘⁸14

15 ⌐ ⁸∕─ 11 ⌐ ⅜ ≡™╢⁹ ┼─ⱥ▪ꜞfi◓⌐╟╢≤

╕≢│ ⅜ ∫√⅜∕─ ⇔√√╘⁸∕╣ ─ │ ™≡™⌂™⁹∕╣∙╣ ─ ⌐

╟╡ ⇔≡™╢⁹ 
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3.1.5.9⌐ ─ ╩ ⇔√⅜⁸ │ ─ ⌐№╢⅜⁸∕─ ─ ─ ⅜

⇔⁸╕√ ╙ ◌ ⅛≢ ⇔≡⅔╡⁸ ≤ ⅛╠─ ≤⌂∫√⁹ 

┼─ ⅝ ╡ ⌐╟╢≤⁸ ─ │ 28 ⁸ ≢─ 9 ⁸ ┼

─ 5 ≤⌂∫≡⅔╡⁸ ╩ ╖√ 5 ─℮∟ 2 ⅜ ↄ⌂∫≡⅔╡⁸ ⅜ ≢№

╢↓≤⅜ ⅛╢⁹ 

 

3.1.5.2  

[1]
[2]
[3]
[4]
[5]
[6]

[7]
[8]
[9]
[10]
[11]
[12]
[13]

[14]

[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]

[27]
[28]
[29]
[30]

[31]

[32]
[33]
[34]
[35]



p. 40 
 

 

3.1.5.9    

 

 

│ ─ ─ ≢№╢⁹↓─ ≢│ ⅜ ⇔⁸↕╠⌐ ⅜ ⇔ ⅝⌂

⅜ ⇔√⁹ 

─ ≢│ ⌂ ⌂≥│ ™⅜⁸ ⅛╠ ↄ─ ╛ ⅜ ↕╣⁸ ─
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⅜№╢ ╠⅛⌐⌂∫≡™╢⁹ ─ ╙ Line⌂≥─ ⅛╠ ⅝ ↓⇔≡™╢√╘⁸

╙⅛⌂╡ ≢№╢⁹ ─ │ 17 00 ≢№╡⁸ ╟╡╙ ─ │ ⌐⌂╢⁹ 

 

3.1.5.3 ─  

ₓ  

⅞ ≢ ─ ╩ ∂╢ ⅜ ∫√⁹  

13:00 ⅞ ╣≡™╢─⌐ ⇔≡™√⁹  

14:00  │╕∞ ∫⅛⅛∫≡™⌂™⁹ 

≢│ ⅜ ⇔⅛∫√⁹ ⅜ ╣≡™√⅜⁸ ─ │↕╒≥ ↄ⌂⅛∫√⁹  

15:00   ─ ⅜ ™√⁹  

15:30   ┘ ⅜ ╡ ⇔√⁹  

15:50  ⇔√⁹∕─≤⅝ ⅜ ⇔≡™√⁹  

16:00  ⌐ √╠ ─ ⅜ ↄ⁸ ⌐ ╣√⁹ │∕╪⌂⌐ ∫≡™⌂⅛∫√⁹ │╕∞ ╣

≡™⌂⅛∫√⁹  

16:00    ⅛╠ ⅜№∫√⁹  

16:11    ⅜ ╣√⁹ ─ │ ⌂™─≢ ╩ ⇔≡ ™√⁹  

17:00    ╩ ≡ ⁹ ⅜ ≡⁸∆← →√⁹ ╡≢ ⅜ ∫≡™√⁹  

17:30    ≢ ⅜ ╣≡™√⅜⁸ ≤⅛ ∫√⁹  

18:30 ⅞ ⅛╠ ⅜ ╣≡™√⁹ ⅜ ╣ ╘√⁹ ⅜ ∫ ⅛╡⁸ ⌐⇔≡ ⇔√⁹

⌐ ⅜ ∫≡⁸ ⅜ ╣√⁹ 

 

 

 3.1.5.10⌐ ─ ╩ ≡™╢⅜⁸ ⅜ ⇔⁸ ╙ ⇔≡™╢↓≤⅜ ⅛╢⁹ 22 ─

─ ⌐ ⅜ ⇔√ ─ ≢№╢⁹ ≢№╢⅜ │ 5 / ╩ ⅎ≡⅔╡⁸™ↄ≈

⅛─ ⅜ ⇔≡™╢⁹ 
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   3.1.5.10 ─ ─ ─  

 

 

3.1.5.11  ⅛╠ ⇔√ ─ ⅜ ─⁸ ⅜ ─ ⌐ ⇔√  

 

 

 

 

3.1.6  ─ ─ ≤∕─   

(1)   │∂╘⌐ 

│ ╩ ╣╢ ─ ─ ≢№╢ 3.1. 1 ⅜ ╣



p. 43 
 

╢ │ ─ ⌐ ⇔≡⅔╡ 10 4 17 ⌐ ⌐ ↕╣√

≢№╢ ≢ ⅜ ─ ⌐ ↕╣≡™╢  

⌐│ │∂╘≤⇔√ ⌐≈ↄ╠╣√ ╡─ ⅜ ↄ ↕╣≡™╢

─ ≤∆╢ ╖ ╛ ╖ ⌂≥ ⌐╙ ⅜ ↄ ⇔≡™╢

↓╣╠─ │ ה ⌂ ╩ ∆╢∞↑≢⌂ↄ, ╩ ⇔ ╩ ← ╙ ∆╢╙

─≤ ↕╣╢ ≢│, 29 7 ⌐ ↕╣√ ╛ ─ ⌐

≠⅝ ─ ∆╢ ⌐≈™≡ ⇔√ ⌐≈™≡ ∆╢ ↕╠⌐ ─

⌐≈™≡│ ≢ ⇔√√╘ ∕─ ⌐≈™≡ ∆╢ ╩ √─≢ ∕─

⌐≈™≡╙ ∑≡ ∆╢  

 

3.1. 6. 1  ─  

 

( 2)   ─ ╡ ─  

─ ─ ⅛╠ 2km ─ ⌐ ∆╢ ─ ╩ 3.1. 2⌐

∆ ≤⇔√ 2km ⌐│ 17 ─ ⅜ ⇔√ ╩ ⅛╠ ⌐ No.1 17≤

⇔√ ∕─ 17 ─ ╩ ∕─ ⌐ ≠⅝ ─ ⌂ ─ ╖♃▬ⱪ TypeA

─ ⌂ ╩ ⇔√ ╖♃▬ⱪ TypeB ─◖fi◒ꜞכ♩♃▬ⱪ TypeC ─ 3

≈─♃▬ⱪ⌐ ↑√ 3.1. 3 TypeA│ No.7 11 15 17≢ TypeB│ No.3 4 6 9 10 13 14≢

TypeC│ No.1 2 5 8 12 16≢№╢ TypeA│ 4 ≢ TypeB│ 7 TypeC│ 6 ≢№∫√

┼─ ⅝ ╡⌐╟╢≤ ─℮∟⌐ ↄ─ ╡ ⅜ ⌐╟∫≡◖fi◒ꜞכ♩

♃▬ⱪ╛ ╖♃▬ⱪ─ ┼─ ╩ ⅎ≡™╢≤─↓≤≢№∫√  

 

3.1. 6. 2 ─ ─       3.1. 3 ─♃▬ⱪ  
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(3)   ╖ ─  

╖ ─  

™≡ 3.1. 4 3.1. 5 3.1. 6 ⌐∕╣∙╣ No.7

No.11 No.15─ ╡ ─ ⌂ ╩ ∆ ─ⱪ

꜡♇♩│ ≢ ⇔√ ╩ ⇔≡™╢⅜ ○꜠fi☺ ─

│ ≢ ⌐ ╦╣≡™╢ ⅜ ─ ╟╡╙ ╠⅛

⌐ ⅝™ ⌐ ∕─ ╩ ⇔√ ≢№╢ ≈╕╡

─ ╩ ⇔≡™╢ ⌐≈™≡│ ≢ ═╢

─ │ ⌐ ╦╣≡™√ ╡≢ ⌐ ↕╣≡

™√ ─ ╩ ⇔≡™╢ No.7 ─ │⅔⅔╗⌡ 1/8

No.11─ │ 29 7 ─ ─ ⌐

⇔ ⅜ ⇔≡⇔╕∫≡™√ ╩ ↄ≤

⅜ 1/14≤ 1/10≢№∫√ No.15─ │ ⅛╠│∂╘

⌐ 1/10─ ⌐ 5m 1/30─ ─ ⅜№

╡ ∕╣╟╡ │ 1/10 ─ ⅜≈↑╠╣≡™╢ ╕√™

∏╣─ ⌐⅔™≡╙ │ 1/50 ─ ╛⅛

⌂ ─ ⌐∆╡≈™≡™╢  

 

╖ ─ ─ ╖ ─  

TypeA─ ─ ─ ─ ╖ ⌐≈™≡ ═╢

⌐ ╖⌐ ↕╣≡™╢ ─ │ 1m ─

╩ ≤⇔ 0.6m 2.5m ≢№∫√ ─ │

1.5m~2.5m ≤ ╙ ⅝⌂ ⅜ ╦╣≡™√ ∕─ ≢

│ ≤─ ∕≢ ⅔╟┘ ⌐≈™≡╙

⅜ 1.0m~1.5m ─ ─ ⅝™╙─⅜ ╦╣≡™√ ↕╠

⌐ 3.1. 4 3.1. 6⌐ ⇔√ ⌐ ⇔√ ╡

─ ⌐╙ 1.0~1.5m ─ ⅝⌂ ⅜ ™╠╣≡™√

∕╣ ─ │ 0.6~1.0m ─ ⅜ ↕╣≡™√ │

⅜╒╓ ⌐⌂╢╟℮⌐ ╕╣≡⅔╡ 3.1. 7

5cm~10cm ─ ⅜≈↑╠╣≡™√ 3.1. 1 ↓╣

│ ╩ ╘╢↓≤⌐╟╡ ─ ╩ ∆╢

≤ ─ ╣⅜ ⌐⌂╠⌂™╟℮⌐∆╢ ⅜№╢≤ ⅎ╠╣╢  

 

3.1. 6.3  No.7

 

3.1 . 6.4  No.11  

3.1. 6.5  No.15
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╖ ─ ─ ╖ ─  

≢ ⇔√ No.11─ ⌐≈™≡ ╩ ⇔√ ⌐≈™≡ ∆╢ 3.1. 8

3.1. 9 ╕∏ ─ ⌐≈™≡│ ≢╙ ═√≤⅔╡ 1m ─ ╩ ≤⇔ 0.6m 2.5m ─

⅜ ↕╣≡™√ ↕│ ⌐╟∫≡ │№╢╙── 80 │ ↕╣≡™√ ∕─ ⌐│

ɫ10~50cm ─ ⅜ ↕ 20 ⌐╦√∫≡ ⅝ ╘╠╣≡™√ ↓╣╠─ │ ─ ╩ ↕

∑╢ ╛ ↕╠⌐ ─ ─ ⇔╩ ← ╩ ∆╢≤ ╦╣╢ ↕╠⌐ ⌐│ ɫ5 20cm

─ ≤ ⅛╠⌂╢ ─ ⅜ ↕╣√ ↓─ ─ ↕╛ ╘ ≤⇔≡ ⌐ ↕╣√╙─

⌂─⅛ ₁─ ⌂─⅛│ ≢№╢ ╕√ ─ ⅛╠│ ⅎ∏ ⅜ ⇔≡⅔╡ ⅜

≢№╢↓≤⅜ ⅎ√ ─ ╖⌐≈™≡│ ⌐│ 30~40cm× 40~50cm × ⅎ

70 ─ ⅜ ↕╣≡™√ ─ ⅝↕│ ╒≥ ⅝ↄ │ ⌐ ⅝™╙─⅜ ↕

╣≡™√ 100cm ╣─ ↕│ 100cm ≢№∫√ ╘ ⌐│ɫ5~30cm ─

⅜ ↕╣≡⅔╡ ╘ ↕│ 1.0m ≢№∫√ ╕√ ╘ ─ ⌐│ ⅜ ↕╣≡™√ ⌂

⅔ ≤ ≤│ │ ⅜ ╠╣≡⅔╡ ⅔ ™⅜ ≢⅝╢ ≤⌂∫≡™√  

 

 

3.1. 6.7  ┘ ─ ─  

 

3.1. 6.6  ─ ⅜ ⌂ ╖  

3.1. 1 ─ ─  

 
 m  

No.7 0.064 

No.11 0.074 

No.15 0.053 

 0.064 
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3.1. 9 ⅔╟┘ ─ ─  

 

(4)  29 7 ─ ─ ╣⌐ ╢ ─  

29 7 ⌐ ↕╣√ 3.1. 10 β │♃כ♦ ╩╙≤⌐

╖ ─ ╩ ⇔ ─ 3.1. 11 ≤─ ⌐╟╡ ∕─ ⌐≈™≡

╩ ∫√ │ No.7─ ≢№╢ ⌂⅔ │ ⅜ ╡─ ⌐ ⇔ ≤⇔≡─

╙ ⌡≡™╢ ╩╙≤⌐ ⇔√ ─ ─ ╣╩ 3.1. 12⌐ ∆ ╙ ⅝⌂ ≤⇔≡│

─ ⌐⅔™≡ ⅜ ⇔≡™╢ ≢№╢ ╕√ ─ ─ ⌐│ ⅜ ↑

╠╣≡⅔╡ ─ ⌐ ⅜ ⇔⌂™╟℮⌐ ↕╣√╙─≤ ╦╣╢ ╕√

⌐╟∫≡ ∂√ ⅜ ⇔≡ ⌐┬≈⅛╢╟℮⌐⌂∫≡⅔╡ ─ ™╩ ← ╙ ∆

╢╙─≤ ╦╣╢ ╕√ ─ ≢│ ─ ╣│ ≢№╢╙── ⌐ ╣≡ ╣≡ ↕⌂

⅔╡ ╩ ∆╢╙─≤ ↕╣√ ⌂⅔ ─ │ ≢№╢↓≤⅛╠ ∕

─ ╩╙≤⌐ ─ ╩ ∆╢≤ ⌡ 60m3/s ≢№╢≤ ╦╣√  

 

    

            3.1. 10 ─           3.1. 11 ─ ⌐ ─ ╩  
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3.1. 12 ─ ─ ╣ 
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3. 2 ⌐ ⇔√ ─ ─ Ί ⁸ ⁸ ─ Ί 

 

3.2.1  │∂╘⌐ 

 

29 7 ≢│ ⌐ ∆╢ ⌐⅔™≡ ⅝⌂ ⅜ ⇔√⁹ ⌐

≤™℮ ⌐╟╡ ⇔√ ─ ⁸ ⁸ ─ ה ⁸ ─ ⌐╟╡ ∞↑≢⌂

ↄ ⅜ ⅝ↄ ↕╣√⁹↓╣╕≢ ─ ─ ⌐≈™≡│⁸ ⌂ ╩ ≤∆

╢√╘ ⅜ ⌂ↄ⁸ ⅜ ╠╣≡™╢─⅜ ≢№╢⁹ ╩ ╣╢ ─

≢│⁸ 10 ⌐ ⇔√ ⌐╟╡ ╛ ─ ⅜ ⇔√ ╠ 2000⁸  2004 ⁹

╠ 2001 │⁸ ─ ⅜ ↕╣╛∆™ ─ ⅜ ⇔√ ⌐ ↕╣╢

⅜№╢↓≤ ╩ ⇔≡™╢⁹ 

↓─╟℮⌂ ─ ⌐│ ─ ╛ ╩ ∆╢ ⅜ ↄ ∆╢≤ ⅎ╠╣╢⁹

≤ ⌐ ⇔≡│ ∆═╡─ ⅜ ─ ≤ ⌐ ⇔≡™╢↓≤ ─ ⅜№╢⅜

 1990 ⁸ ≤ ─ ╛ ─ ⌐ ⇔≡ ═√ │╒≤╪≥⌂™⁹∕↓≢⁸ ╠│ ─

™⌐ ⇔⌂⅜╠⁸ ⌐╟╢ ─ ⌐≈™≡ ⌐≥─╟℮⌂ ™⅜№╢─⅛╩ ⇔

√⁹ 

 

3.2.2   

1) ─ ─  

⌐ ∆╢ │⁸ ⁸ ⅔╟┘ ─3≈⌐ ↕╣╢ 2018 ⁹

─ │ ⌐ ⇔ ─ ₈ ₉  1992 ⁸ ╩ ≤⇔⁸

╛ ─ ╩ ℮⁹ ⌐ ─ ⌐╟╢ⱱꜟfiⱨ▼ꜟ☻ ⅜ ╠╣⁸ ⌐

╟╡╙ ⌂ ╩ ⇔≡™╢  2018 ⁹ ─ ≤⇔≡│⁸ ⌂ ─ ⅛

╠⁸ ─ ⁸ ה ┼≤ ⇔⁸ ∂╡ ≤⇔≡ ∆╢⌂≥ ⌂ ≢

⇔≡™╢ ╠ 2018 ⁹ ─ │⁸ ─ ╩ ┌╣

─ ₈ ₉  1992 ⁸ ╩ ≤∆╢  2018 ⁹↓─

─ ─ ─ ≤⇔≡│⁸ ⌂ ─ ⅛╠⁸ ─ ⁸ ⱴ◘ ⅜

≢№╢⅜⁸ ™⌐ ⅜ ╖ ⌐ ⅜ ⇔≡™╢ fiכ♩☻▪◖ ╛

≢│ ⱴ◘≤ ┌╣╢╟℮⌐ ⇔≡™╢ ╙ ∆╢ ╠ 2018 ⁹ │ ⌐ ה

─ ╩ ╣╢ ⌐ ↄ ⇔⁸ ⅛╠ ⌐ ⇔√╙─≢

№╢  2018 ⁹∕╣╠│ ⌐⁸ ₁─ ╛ ⁸ ≢ ↕╣≡™╢⁹ 

 

2)  

│ ⁸ ⁸ ─2 ≢№╢ ≢№╢

3.2.1 ⁹ ─ │⁸ │ ⁸ │ ⅜ ≤ ⌐ ⁸ ⅜

⁸ │ ≢№╢⁹ ╩ ∫√ ─ │ ⁸ │ 5 ≢

⁸ │ │ 10 ≢№∫√⁹ ─ ─ ╩♃כ♦ ™≡ ⌐╟

╡ ─Ⱨכ◒ ╩ ⇔√ ╩ 3.2.1 ⌐ ∆⁹⌂⅔⁸ ≢│⁸

2017 7 5 17 ╟╡1 137 mm╩ ⇔√ ⁸ ⌐╟╡18 ⅛╠─ ⅜ כ♄כ꜠⁹√⇔

─ ╟╡18 │ ─ ⌐№∫√√╘⁸ ≢│137 mm/hr╩ ─Ⱨכ◒
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≤⇔≡ ⇔√⁹ ≢│ ⅜╛╛ ⌂ↄ⁸Ⱨכ◒─ ⅜15.2 m3/s/km 2≢№╢⅜⁸ ─ │20 

m3/s/km 2╩ ⅎ≡™√ 26.3⁸ 23.8 m3/s/km 2 ⁹ 

 

3)  

─ ─2017 7 ⅛╠8 ⌐⅛↑≡⁸ ⌐⅔™≡UAV╩ ™√ ╩

⇔√⁹UAV DJI Phantom 3 Professional ⌐╟╡⁸ ─ ─ ╩ ⇔√⁹ ⇔√

│⁸ ≢1, 500 m⁸ ≢2, 200 m⁸ ≢1,500 m≢№╢⁹ ⌐ 10 15 ─GCP

╩ ↑⁸RTK- GPS⌐╟╡ ╩ ⇔√⁹ ⇔√ ≤GCP ╩ ™≡⁸SfM Structure 

from Motion ╩ ™⁸ DSM Digital Surface Model ≤○ꜟ♁ ╩ ⇔√⁹ ╠╣√

DSM│⁸○ꜟ♁ ╟╡ ⇔√ ≢ ╡ ⅝⁸ ⅜ ☺ꜗⱶ⇔√ │ ∆╢

╩ ∫√⁹∕─ ⁸ ⌐ ⌐╟╡2017 1 ⌐LP Laser Profiler ⌐╟╡ ↕╣√

1 ⱷ♇◦ꜙ─DEM Di gital Elevation Model ≤─ ╩≤╡⁸ ─ ╛ ─ ⁸ ─

 

3. 2.1 . ─ ≤ ─ │ ╟╡ ⁹ 

3. 2.1 . ─ ≤ ⁹ │  ─

─ ╩ ⌐ ╩ 0.7 ∕─ ─ ╩ 0.6 ה ╩ 0.7 ╩ 0.7 ≤⇔

⌐╟╡ ⁹ │ꜟ♅Ɫ ≤ ─ ⁹ 

 

 

─ 

 

(Km2)  

 
 

(min)  

Ⱨכ◒

mm/hr  

 

Ⱨכ◒ 

 

Q(m3/s)  

 

q(m3/s/km 2)  

 2. 19 0.69 45 
124 

 
52 23.8 

 2.91 0. 69 53 
137 

 
76 26.3 

 3.17 0.70 47 
78 

 
48 15.2  
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≤ ╩ ⇔√⁹╕√⁸2017 7 ⌐ ⌐╟╡ ↕╣√LP♦כ♃╩ ™≡⁸

─DEM♦כ♃─ ⅛╠ ⅛╠─ ┼─ ╩ ⇔√⁹↓─ ⁸50cm ⅜ ⇔√

─╖ ⇔√⁹ ─ ⌐≈™≡│⁸ ─ ⅛╠100 ⌐ ⌐GIS♁ⱨ♩►

▼▪ ≢ ╩ ⅝⁸ ─ ╩ ≤⇔≡ ⇔√⁹ ─ │⁸ ∂ ─

╩DEM⅔╟┘Google Earth─ ╟╡ ⇔⁸ ⇔√⁹ ─ │⁸ ─ ╩♃כ♦ ™

≡⁸ ⅛╠100 ─ ↑√ ─ ╩ ≤⇔≡ ╘√⁹ ─ ⁸ ⌐

⇔≡│⁸100m ⌐ ─ DSM♦כ♃⅛╠ ─DEM♦כ♃╩ ⇔ ⅝∆╢↓≤≢ ⇔√⁹

↓╣╠─ ⌐│PhotoScan Professional Agisoft ⅔╟┘ArcGIS 10.5 ESRI ╩ ™√⁹ 

⌐ ⇔√ ─ ╩ ∆╢√╘⁸UAV ≤ ╦∑≡ ╩ ∫√⁹ │∕╣

∙╣ ≢3 ⁸ ≢4 ⁸ ≢5 ≢№╢⁹ ≢│ ≤ ─

╩ ↑≡⁸∕╣∙╣ ⌐╟╡1mⱧ♇♅≢50 ∏≈ ╩ ⇔⁸ ─ ⁸ ⁸ ╩

⇔√⁹2mm ─ ⌐≈™≡│ ⁸0.075mm ─ │ ≤⇔≡ ⇔√⁹ ⌐≈™≡│

≤ ─ ≢ ⌐ ⅜⌂⅛∫√√╘⁸ ─╖ ⇔√⁹ 

 

3.2.3  ≤  

1) ─  

3.2.2 ⌐ ─ ─ ה ─ ╩ ∆ⱴ♇ⱪ≤ ─ ╩ ∆⁹ ─ ≢│ 

╩ ≤⇔≡⁸ ─ ⅜ ⇔≡™√ 3.2.2a ⁹↓╣╠│ ™ ─

╩ ≤∆╢⅜⁸ │ ⌐ ∫√ ╛ ⌂ ∆═╡≢№╢ ╒⅛ 2018 ⁹

⌐│3 ─ ♄ⱶ⅜ ⇔√⁹ ╙ ─ ♄ⱶ ≢│2017 7 ─

⅜∕╣╒≥ ↄ⌂⅛∫√↓≤╙№╡⁸ ─ ה ⅜ ↕╣≡™√ 3.2.2c ⁹ ─

 ₃₃ ⌐╟╢≤⁸ ╖≢16,500m3─ ≢№∫√⁹⇔⅛⇔⌂⅜╠⁸ ╡─2 ─ ♄

ⱶ⌐≈™≡│⁸└≤≈│ ╙⇔ↄ│ ─ ⌐╟╡ ⇔≡⇔╕∫≡™√⁹ 

─ ─ ⌐│⁸√╘ ⅜ ∆╢ 3.2.2a ⁹ ╩ ╣╢ ﬞ ≢│√╘ ⅜

⇔⁸ ⅝⌂ ⅜ ⇔√⅜⁸ ─√╘ │ ╣╢↓≤⌂ↄ⁸ ⌐ ╛ ╩ ⇔√⁹√

╘ ─ ⌐│ ⅜ ≈╟℮⌐ ⇔⁸ ⌐╙ ↄ─ ⅜ ⇔≡™√ 3.2.2d ⁹

╙ m⌐╦√∫≡ ⇔⁸√╘ ⅜ ┼─ ╩ ⇔√≤ ⅎ╠╣╢⁹ 
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3. 2. 2. ─ ─ ה ⁹(a) ─ ─ ⁹(b) ─

⁹ừ│ ♄ⱶ─ ╩ ∆⁹(c) ⅝⌂ ≤─ ⁹ ⌐№╡⁸ ⇔√ ♄ⱶ─

⅜ ⅎ╢⁹(d) ─ ה ╩ ⇔√ ⁹(e) ─√╘ ⁹↓↓≢╙

─ ─ ⅜ ╠╣√⁹ 

 

⌐⅔↑╢ ─ ⅔╟┘ ╩ 3.2.3 ⌐⁸ ─ ⁸

╩100m ↔≤⌐╕≤╘√╙─╩ 3.2.2 ⌐ ∆⁹ │⁸ ─╒≤╪≥⅜ ⌐№∫√⁹

⅜15 ╩ ⅎ╢ ⌂ ⅛╠ ⅜ ╕∫≡⅔╡⁸ ⌂ ≢╙ ⅜ ⇔≡™√⁹↓╣

╠│ ⌐ ╣╢ ⌐ ⇔≡⁸ ─ ╛ ─ ⇔™ ⅛╠ ─ ⅜ ↕╣⁸

♄ⱶ⌐╟╡ ⅜ ↕╣√√╘∞≤ ⅎ╠╣╢⁹ ─ │⁸ ─ ╩

⌐6m ⌐ ∆╢╟℮⌐ ⇔√⁹ ─ ⌐≈™≡╙ ╦╡│⌂⅛∫√⁹ ─

│100m √╡ 1.6 m³⁸ ≢│23.4 m3≢№╡⁸ ⅜ ─ ≢ ⇔≡™√⁹ │

≢4 ⁸ ╕≢ ⇔√⁹ ─ │ ╠╣∏⁸ ─ │ ─ ⌐╟╡ ⇔≡

™√⁹ ─ ╙ ⇔ↄ⁸ ╩ ∆╢≤ 5.9m─ ≢№∫√⁹ ⌐My1100 ≢

⅜ ⌐ ∆╢⁹↓─ ≢│ ─ │ ⌐ ⇔⁸ │5 ⁸ │10m

⁸100m ≢2.9 m3─ ⅜ ⇔≡™√⁹↓─ ≢│ ⅝⌂ ⅜ ⌐ ∆╢√╘⁸

╛ ─ ⁸ ⌐╟╡⁸ ⅜ ↕╣√≤ ⅎ╠╣╢⁹ 
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3. 2. 3. ─ ─ ≤ ⁹ ─ │ My100 ─ ⁹ 

 

3. 2. 2. ≤ ─ ⁹ │ ⁹♃כ♦─ ─ │Ⱨכ◒ ⁸

─ ╩ ™≡ ⇔⁸ ⅛╠ ╘√ ╩ ™√╙─╩ ⁸ ─╙─

╩ ≤⇔√⁹ ─ ─ │⁸100m ─ ≤ ─ ╩ ≢ ╩

╡⁸ ⇔≡ ⁹ 

 

Ⱨכ◒

m3/ s
%

m m m/ s m/ s

─

─

m

┼─

m3

─

m3

My1500 4 14. 4 11. 5 23. 1 0. 40 0. 33 2. 9 6 0. 7

My1400 4 10. 9 12. 1 20. 6 0. 37 0. 32 5. 5 8 1. 1

My1300 8 10. 4 9. 0 21. 0 0. 47 0. 37 8. 3 10 1. 7

My1200 8 8. 8 8. 3 27. 7 0. 47 0. 32 9. 6 8 1. 6

My1100 24 9. 8 8. 3 43. 4 0. 66 0. 40 10. 4 16 2. 9

My1000 25 4. 6 6. 2 50. 1 0. 57 0. 30 6. 3 14 2. 6

My900 26 4. 0 5. 0 37. 8 0. 58 0. 32 6. 1 11 1. 6

My800 27 4. 5 6. 4 30. 8 0. 57 0. 35 6. 2 22 1. 8

My700 36 4. 0 8. 4 29. 0 0. 55 0. 38 5. 5 21 1. 0

My600 38 4. 8 7. 2 32. 2 0. 62 0. 40 3. 7 20 1. 2

My500 38 3. 2 7. 7 36. 9 0. 53 0. 33 7. 5 21 1. 7

My400 39 2. 8 8. 7 33. 3 0. 49 0. 33 7. 1 20 1. 8

My300 42 4. 9 8. 5 40. 4 0. 61 0. 39 6. 4 18 2. 6

My200 43 6. 9 7. 1 34. 5 0. 73 0. 46 3. 6 16 0. 1

My100 46 1. 7 5. 3 52. 2 0. 50 0. 25 0. 2 15 1. 0

- 6. 4 8. 0 34. 2 0. 54 0. 35 5. 9 15. 0 1. 6

23. 4-
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2) ─  

3.2.3 ⌐ ─ ─ ה ─ ╩ ∆ⱴ♇ⱪ≤ ─ ╩ ∆⁹ │

─80% ⅜ ≢№╢⅜⁸ ⌐ ↄ⌐≈╣≡⁸ ⁸ ⅜ ╠╣╢╟℮⌐⌂╢

╒⅛ 2018 ⁹ ≢│ ─ ⌐≡ ⅜ ⇔≡™╢⅜⁸ ⌐ ∆╢ ⅜

─√╘⁸ⱴ◘ ⇔≡⅔╡⁸ ─ │ⱴ◘ ─ ≢№∫√⁹ ≢─

⅝⌂ ⌐ ⅎ⁸ ⌐ ╢╕≢ ה ─ ⅜ ≢№╢ 3.2.4ab ⁹ 

 

 

3. 2. 4. ─ ─ ה ⁹(a) ─ ─ ⁹(b) ─

⁹ừ│ ♄ⱶ─ ╩ ∆⁹(c) ─ ╩⁸ ╩ ╡ ╗╟℮⌐ ⁹(d) ⌐│ ◖

◘fi⅔╟┘ⱴכ♩☻▪ ⅜ ⇔⁸ ─ ╩ ⇔ↄ ⁹(e) ─ ⱴ◘ ⁹(f)

⌐ ╕∫√ ─ ⁹ 

 

⌐⅔↑╢ ─ ⅔╟┘ ╩ 3.2.5 ⌐⁸ ─ ⁸

╩100m ↔≤⌐╕≤╘√╙─╩ 3.2.3 ⌐ ∆⁹ ─ ⌐╟╡⁸ ─ ⌐ ⅜ ╠╣

√⁹ │ ⌐╟╡ ⅜ ⇔⁸ ╟╡ ≤⌂∫√⁹ ≢│ ─ ⌐╟╡ ⅜

4₩5m ⇔√╙──⁸ ≤ ⌐ ─ ⅜ ⇔√╟℮⌂ ≤⌂∫√⁹ 

⅛╠ ↕╣√ │⁸ ─ ⌐ ∆╢ ♄ⱶ≢ ⅜ ↕╣√╙──⁸48

m ─ ⅜ ♄ⱶ ┼≤ ⇔√╙──≤ ↕╣√ 3.2.3 ⁹ ♄ⱶ─ ≢│ ה

─ │ ™≡™√( 3.2.4c )⁹ ♄ⱶ─ │◖fi◒ꜞכ♩ ─ ⅜ ↕╣≡™√╙

──⁸ ─ ╩ ⅜ ╡⁸ ⌐╟∫≡│10m╩ ∆ ⅜ ↕╣√ ─ ≢│3.5m
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⁸ 3.2.3 ⁹ │ ─ ⅜ ⇔≡™√⅜⁸ ⅜ ⇔ↄ ™ ≢№∫√√╘⁸

│ ─ ╩ ⇔ ∆∞↑≢⌂ↄ⁸ ╙ ↄ ╡ ╪≢™√⁹↓─ ─ │2₩3

⌐ ⇔≡⅔╡⁸ ⌐ ─ ⌐╟╢╙─≢№∫√⁹∕╣⌐ ™⁸ ╙ ⇔≡⅔╡⁸

⅛╠─ ╙ ↕╣√⁹∕─ ⁸ ⅝⌂ ⅜ ∆╢ ⅛╠1600m ⁸

Si1600₩Si1700 ≢ ⅜ ⇔⁸∕╣╟╡ │ ─ ┼≤ ⇔≡™ↄ⁹

⅛╠ ╕≢─ 400m─ Si1700- Si2000 ⅛╠│ 2 m3─ ה ╩ ⇔ ⅝⇔√

⅜ ה ↕╣√╙─≤ ↕╣√⁹ 

⅛╠│ ₁⌐ ╙ ⅜╡│∂╘⁸ ₁─ ⌐│ ─ ⅜ ╠╣╢╙──⁸ ─

─ ⅜ ⇔ↄ⁸ ─ ⅜ ≢№∫√ 3.2.4d ⁹ │2₩5 ⇔≡⅔╡⁸ ┼

─ ≤ ⌐╟╢ ─ ─ ⅜ ╕∫≡⁸ ⅜ ⇔≡╙─≤ ↕╣╢⁹ 

⌐ ↄ⌐ ╣≡⁸ ⅜ ⅜╡⁸ ─ ⅜ ╕∫≡™ↄ 3.2.4e ⁹ ⅜ ↄ⁸ ⇔≡™

╢ ≢│⁸ ⅜ 5m ⇔⁸100m √╡ 2.4 m³─ ⅜ ⇔√⁹ ╙ ⅜

≢№∫√ Si500₩Si900 ≢│⁸55₩90m─ ⌂ ─ ⅜ ⇔⁸↓╣│ ─ ─ 7₩10 ⌐

─╓╢⁹ ≤⇔≡│ 13.5 m3─ ⅜ ⇔√╙─≤ ↕╣√⁹ ─ ⌐│ ─

⅜ ⇔≡™╢ ⅜ ↕╣ 3.2.4f ⁸↓℮™∫√ ─☻♃♇◒⅜ ╩ ⅝ ╘⁸ ─

╩ ⁸ ┼─ ⁸ ─ ⇔™ ╩ ⇔√╙─≤ ↕╣√⁹ 

 

 

 

3. 2. 5. ─ ─ ≤ ⁹ ─ │ Si100 ─ ⁹ 

 

3. 2. 3. ≤ ─ ⁹ Ɽꜝⱷכ♃─ │ 3.2.2. ≤ ⁹ 
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3) ─  

3.2.6 ⌐ ─ ─ ה ─ ╩ ∆ⱴ♇ⱪ≤ ─ ╩ ∆⁹ │ ⅜

─ ─ ≢№╢⁹ ─ ≢│⁸ ≢│ ⅜ ⌂⅛∫√⁹ ─

⅛⁸ ⇔™ ≢№╢√╘⅛│ ╠⅛⌐∆╢↓≤│ ⌂™⅜⁸ ≤⇔≡ │

⁸ ≤ ∆╢≤ ⌂™ 3.2.4a ⁹ ─ ⌐│ ♄ⱶ⅜ ⇔⁸

─ ⅛╠ ⌂ ⁸ ─ⱨꜝ♇◦ꜙ⌐╟╡ ⇔√ ╩ ⇔√⁹∕─ │ ⅜ ≢

№╢↓≤╙ ⇔⁸ ─ ⅜ ⅛∫√ 3.2.4b ⁹ │ ≢№╢⅜⁸ ⌐╟╡ ↕╣√

│ ⇔≡⅔╡⁸ ─╟℮⌐ ≤ ⅜ ∆╢ ≢№∫√↓≤⅜ ™

3.2.4c ⁹ 

 

Ⱨכ◒

m3/ s
%

m m m/ s m/ s

─

─

m

┼─

m3

─

m3

Si 2000 29 11. 0 5. 4 29. 7 0. 83 0. 50 3. 5 48 - 0. 9 

Si 1900 29 8. 0 5. 0 25. 6 0. 77 0. 47 2. 8 51 - 0. 6 

Si 1800 30 7. 3 7. 0 18. 2 0. 68 0. 51 1. 7 53 - 0. 4 

Si 1700 31 7. 3 8. 0 16. 5 0. 65 0. 52 0. 1 54 - 0. 1 

Si 1600 32 6. 9 7. 4 15. 5 0. 67 0. 53 0. 5 62 0. 0

Si 1500 43 4. 5 7. 0 19. 4 0. 63 0. 47 1. 6 63 0. 1

Si 1400 44 5. 6 6. 2 29. 2 0. 72 0. 45 2. 9 62 0. 3

Si 1300 47 5. 3 6. 8 48. 4 0. 70 0. 39 2. 9 62 0. 4

Si 1200 47 5. 6 7. 0 65. 5 0. 71 0. 36 4. 6 64 0. 8

Si 1100 48 5. 1 7. 2 71. 8 0. 68 0. 34 3. 1 63 0. 9

Si 1000 48 4. 8 7. 6 70. 0 0. 66 0. 34 5. 5 62 1. 2

Si 900 48 4. 1 8. 1 54. 0 0. 61 0. 35 5. 6 61 1. 9

Si 800 51 5. 3 9. 0 75. 8 0. 66 0. 35 5. 7 59 1. 5

Si 700 52 3. 4 9. 6 100. 7 0. 55 0. 27 4. 8 58 1. 7

Si 600 52 4. 5 10. 2 85. 5 0. 60 0. 32 4. 5 56 2. 4

Si 500 56 2. 6 13. 4 89. 4 0. 47 0. 27 5. 8 54 1. 9

Si 400 57 3. 4 19. 0 79. 5 0. 46 0. 30 6. 2 52 1. 0

Si 300 57 2. 9 17. 8 51. 0 0. 45 0. 33 3. 9 50 0. 6

Si 200 76 3. 3 23. 3 28. 1 0. 47 0. 45 3. 7 49 0. 5

Si 100 77 2. 3 19. 8 20. 1 0. 43 0. 43 4. 9 55 0. 4

- 5. 2 10. 2 49. 7 0. 62 0. 40 2. 9 56. 9 0. 7

13. 5-
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3. 2. 6. ─ ─ ה ⁹(a) ─ ─ ⁹(b) ─

⁹ừ│ ♄ⱶ─ ╩ ∆⁹(c) ⌂ ⌐≡ ⅜ ⁹ ⇔≡™╢ ╙ ™⁹(d)

⌐ ∆╢ ─ ⁹(e) ╩ ↄ ╗ ⁹ 

 

⌐⅔↑╢ ─ ⅔╟┘ ╩ 3.2.7 ⌐⁸ ─ ⁸

╩100m ↔≤⌐╕≤╘√╙─╩ 3.2.4 ⌐ ∆⁹ ─ │ ≢╒≤╪≥ ⅜⌂⅛∫√⁹

∫√ ─ ╙ ╠╣∏⁸ ⌂ ≢№∫√⁹ ⅛╠ ╕≢ ⌐ ─ ⅜ ╠

╣⁸ ⌐╟∫≡ ⅜ ↕╣╢↓≤⁸ ⅜ ↄ↓≤⌐╟∫≡ ⅜ ↕╣╢↓≤⅜

⌂ ─ ⌐ ⇔≡™╢─≢│⌂™⅛≤ ⅎ╠╣╢⁹ ≢│ ─ ≢│⌂ↄ ⅜

⇔≡⅔╡⁸ ─ │100m √╡ 0.1 m³⁸ ≢│1.1 m3≢№∫√⁹ 

Ho1000 ≢│ ─ ⅜ ↕╣√⅜⁸↓╣│ ╩ ⅜ ⇔≡⅔╡⁸∕╣╠⅜ ─

╩ ⇔√╙─≤ ╦╣╢⁹↓─ │ ⅜ ⇔ↄ⁸ ⌐╟╢ ─ ⅜ ↕╣√↓≤╙ ⅜

↕╣∏⌐ ∫√↓≤⌐ ⇔≡™╢≤ ⅎ╠╣╢⁹Ho1000 ╟╡ ⌐≈™≡╙ ⅝ ⅝⁸

≢№∫√⁹ ─ √╢ ─ │ ↕╣√╙──⁸ ─ ╩ ∆╢↓≤⌐╟╢

╩ ↕∑╢⌐│ ╠∏⁸ ⅛╠─ ─ │ ⌂⅛∫√⁹ ─ │U ─

ⱨ꜠♇◦ꜙ⌂ ─ ⌐ ⅜ ⇔≡ ↕╣≡⅔╡⁸ ⌐╟╢ ⌐╟╡ ─ ⅜ ↕

╣√≤ ⅎ╠╣╢⁹ ⅛╠│8 m3 ─ ⅜ ⇔≡™╢≤ ↕╣√⅜⁸∕╣╠│ ∆╢↓

≤⌂ↄ⁸ ⌐ ⅛╠ ⅜ ↕╣⌂⅜╠ ┼≤ ⇔√╙─≤ ⅎ╠╣╢⁹ ↄ─ ⅜

╣ ╖⌂⅜╠ ⅜ ⌂⅛∫√ ≤⇔≡│⁸ ≤⇔≡10%╩ ⅎ╢ ≢№╢↓≤⅜

√╢ ≤⇔≡ ⅎ╠╣╢⅜⁸ ≢│ ─ ⅜ ⇔≡⅔╠∏⁸ ─ ⅜ ↄ ↕╣√
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⅜ →╠╣╢⁹ ↕╣√ │ ↄ│ ≤⇔≡ ⇔≡™∫√─≢│⌂™⅛⁹ ┼─

│Ⱳꜞꜙכⱶ∞↑≢⌂ↄ⁸ ─ ⁸ ↕⁸≥℮™∫√ ⅜ ↕╣√─⅛≤™∫

√ ⌐≈™≡╙ ⇔⌂↑╣┌⌂╠⌂™⁹ ⁸ ╩ ℮ ≢№╢⁹ 

─ ⌐ ╢≤ ⅜ ⅜╡⁸ ⅜ ↄ⌂╢≤ ─ ⅜ ╠╣√⁹ │ ⌂ↄ⁸1m╩ ∆ ⅜

⅛∫√⁹ ─ ≤⌂╡⁸↓─ ─ ─ │ ⇔ↄ⁸ ≤─ ⌐╕≢ ╪

∞⁹ 

 

 

3. 2. 7. ─ ─ ≤ ⁹ ─ │ Ho100 ─ ⁹ 

3. 2. 4. ≤ ─ ⁹ Ɽꜝⱷכ♃─ │ 3.2.2. ≤ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ⱨכ◒

m3/ s
%

m m m/ s m/ s

─

─

m

┼─

m3

─

m3

Ho1500 15 8. 0 28. 2 30. 5 0. 37 0. 36 7. 8 8 0. 1

Ho1400 15 13. 3 10. 3 22. 0 0. 60 0. 48 - 0. 3 8 - 0. 2 

Ho1300 16 13. 7 9. 7 29. 1 0. 63 0. 45 0. 3 9 - 0. 1 

Ho1200 16 12. 2 7. 6 28. 9 0. 65 0. 44 0. 2 9 0. 0

Ho1100 17 12. 2 7. 7 29. 6 0. 66 0. 44 - 0. 3 10 0. 1

Ho1000 18 14. 0 8. 1 33. 3 0. 70 0. 46 0. 6 10 0. 1

Ho900 18 11. 7 7. 0 30. 2 0. 68 0. 44 0. 7 12 - 0. 1 

Ho800 19 10. 5 6. 2 26. 7 0. 69 0. 45 - 0. 8 12 - 0. 2 

Ho700 22 11. 1 6. 4 34. 9 0. 73 0. 44 - 0. 4 13 - 0. 3 

Ho600 23 12. 9 7. 9 31. 1 0. 73 0. 48 - 0. 9 14 - 0. 3 

Ho500 23 9. 4 9. 6 23. 3 0. 62 0. 48 - 0. 7 14 - 0. 2 

Ho400 23 8. 9 9. 4 36. 1 0. 62 0. 41 - 0. 3 14 - 0. 3 

Ho300 24 10. 8 9. 7 36. 8 0. 65 0. 44 2. 1 14 0. 0

Ho200 39 8. 8 9. 7 27. 2 0. 71 0. 52 0. 3 14 0. 1

Ho100 39 5. 6 9. 6 26. 6 0. 60 0. 45 0. 1 14 0. 1

- 10. 9 9. 8 29. 7 0. 64 0. 45 0. 6 11. 6 - 0. 1

- 1. 1-
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4) ─ ⌐╟╢ ™ 

↓↓≢│ ─ ה ⌐≈™≡⁸ ─ ╩ ∆╢⁹ 

⌐≈™≡│⁸ ⅔╟┘ ⅜ ≢№∫√ ≤ ╩ ≤∆╢⁹

≢│ 7 ─ ≢ ⅜ ≢⁸ ⌐5₩10m⌐╦√╡ ⅜ ⇔≡™╢ ╙

⇔√⁹↓─ ─ │ ⌐ ◘ⱴה ⇔≡™╢⁹ ⅜ ∆╢ ≢│ ─

╩ ∆╢─╖⌂╠∏⁸ ↄ⌂∫√ ╩ ╡ ╗╟℮⌐ ⇔√√╘⁸ ⌐ ⅜ ⅛∫√

3.2.8 ⁹ ⌐≈™≡│⁸ ─ ⅜ ⌐⅛⅛∫√≤ ↕╣√⅜⁸ ⌂ ╣│ ╠╣

∏⁸ ⌐ cm⅛╠ m─ ⅜ ⌐ ⅜╢ ⌐№∫√⁹ │ ⱨ꜠♇◦ꜙ⌂

╩ ╣╢√╘⁸ ╩ ╡ ╗↓≤⌂ↄ ⅜ ⌂⅛∫√≤ ⅎ╠╣╢⁹ ╛ ─

⌐╟∫≡⁸ ─ ⌐ ⅝⌂ ⅜№╢↓≤⅜ ↕╣√⁹ 

 

 

3. 2. 8 . ⁸

─ ─ ≤ ⁹ 

 

⌐≈™≡│⁸ ≤ ╩ ∆╢⁹↓╣╠─ ⌐≈™≡│ ⌐ ™⅜ ╠╣√⁹

⌐≈™≡│ ⁸ ⅜ ↑≡⅔╡⁸ ⅜ ⇔⁸ ↄ ↄ ∆╢ ⅜ ╠╣√ 3.2.9 ⁹

⌐ ≢│ ⅜ ↄ⁸ ™ ⌐ ↄ ⅜ ⇔≡™√⁹ ─ ≢│ ─ ™⌐≈™≡

⁸⅜™⌂│♃כ♦╢⅝≢ ≢│ⱱꜟfiⱨ▼ꜟ☻ ⇔√ ™ ─ ⅜ ↕╣≡⅔╡⁸

─ ╖╛∆™ ─ ≤ ═≡⁸ ⌂ ≤⌂∫≡™╢─⅛╙⇔╣⌂™⁹ ─

≢│⁸ ─ ⅜ ⌐ ⇔√ ≢│ ↄ─ ⅜ ⌐№∫√⁹ ⌐

⅜ ∆╢ ≢│⁸ ─ ≤ ╦╣╢ ⅜ ↄ ↕╣√⁹ ─ │⁸

ה ─ ⁸⅔╟┘ ⌐ ⅝ↄ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 
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3. 2. 9. ⁸ ─ ─ ≤ ⁹ 

 

 

5) ─ ™ 

⌐ ≢ ⇔√ ╩ 3.2.10 ⌐ ∆⁹ ⌐│ ─20 1/10₩

1/50 ⁸ 7 ⁸ 6 ⁸ 7 ⁹ ⁸ ≤∆╢⁹ ≢ ⇔√

╩ ≢ ⇔≡№╢⁹ ⌐╟∫≡ ─ │ ⌐ ⌂∫≡™√⁹ ≢│ ⇔

√ⱴ◘⅜ ⌐ ↕╣√↓≤╙№╡⁸ ⅜╒≤╪≥ ≢ ╦╣≡™√⁹ │ ⅜ ↄ⁸ ⌐

╟╢ ⅜ ↕⅛∫√⁹ ≢│ ⅜ ™ ⌐№╡⁸ ⌐╟╢ ─ ™⅜ ⅝⅛∫√⁹ 

⅜ ⇔≡⅔╠∏⁸№╢ ⌐№╢≤ ⅎ╠╣╢ ≤ ∆╢≤⁸ ─

╩№╢ ≢⅝╢─≢│⌂™⅛≤ ⅎ╠╣╢⁹ ⅔╟┘ │ ≤ ∆╢≤

⅜ ↄ ⇔≡⅔╡⁸ ⅝ↄ ⅜ ⇔≡™ↄ↓≤⅜ ↕╣╢⁹ ⌐ ≢ ⌂Step-

Pool ─ ≤⌂╢D90 ⅜ ≤≥─ ≠™√⅛⌐ ∆╢≤ ™∞╤℮⁹↓─2 │

⌐╙ ─ ≢ ╕≢ ⇔⌂⅛∫√ ╙ ↄ ⇔≡⅔╡⁸ ─ ⅜™≈╕≢ ↄ

─⅛╩ ∆╢ ⅜№╢⁹ ─ ≢│⁸™≈╕≢ ─ ⅜ ↄ⅛│ ⌂™⅜⁸

⌐ ⅜ ╕╡⁸ ⌐ ∫√↓≤─ ⌐ ⅎ╢─≢│⌂™⅛≤ ⅎ╠╣╢⁹ ⁸

≢│ ≤⅛⌂╡ ⇔√ ─ ╙ ⇔⁸ ─ │ ─2 ≤ ∆╢≤ ™╙

─≤ ⅎ╠╣╢⁹ ≢│ ─ ⅜ ⇔≡™√↓≤⁸ ₁ ⅜ ⇔╛∆™ ≢№∫√↓≤

⅜ ⅝⌂ ≢№╤℮≤ ⅎ╣╢⁹ 

─ │⁸ ─ ╩ ≡╢ ≢ ╙ ⌂ ≢№╢≤ ⌐⁸ ─Ɫⱦ

♃♇♩⌐ ⌐ ╩ ⅎ╢╙─≢№╢⁹ ⌐╟╢ ─ ™╩ ⇔√⁸ ─ ╛

─ ⌐ ∆╢ │╕∞╕∞ ≢№╡⁸ ◘▬♩≢ ╩♃כ♦⌐ ⇔≡™ↄ↓≤

⅜ ≢№╤℮⁹ 
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3. 2. 10. ⁸ ⁸ ─ ⁹ ─ │ 20 ≢

⇔√ ⁹ 

 

3.2.4  ╕≤╘ 

≢│⁸ 29 7 ⌐╟╡ ⇔√ ⌐≈™≡⁸ ─ ⌂╢3 ╩

⌐⁸ ⌐≥─╟℮⌂ ™⅜№╢─⅛╩ ⇔√⁹ ─ ≢│⁸ ─ ™ ⌐ ─

⅜ ↕╣⁸ ↄ ⅜ ⇔≡™√⁹ ⅜15 ╩ ⅎ╢ ⌂ ⅛╠ ⅜ ╕∫≡⅔

╡⁸ ⌂ ≢╙ ⅜ ⇔≡™√⁹ ─ │⁸ ─ ╩ ⌐6m

⌐ ∆╢╟℮⌐ ⇔√⁹ ↄ ⇔√ ⌐╟╡ ↄ─ │ ⌐№╡⁸ ≤ ⅎ╣

╢ ╙ ↕╣√⁹ ─ ≢│⁸ ⅜7%╩ ⅎ╢ ⌐⅔™≡⁸ ⇔√

╩ ∆╢╟℮⌐ m⅛╠ 10m⌐ ∆╢ ⌂ ⅜ ⇔⁸ ⅛╠╙ ─ ⅜ ↕

╣≡™√⁹ ↕╣√ │ ₁─ ╩ ↕∑⁸ ─ ™ ⌐ ⅜ ⅜╡⁸ ⌂

⅜ ⇔≡™√⁹∕╣⌐│ ⌐ ∫ ⅛∫√ ╙ ⇔√╙─≤ ⅎ╠╣╢⁹ ─ ≢│⁸

╒≤╪≥─ ⅜ 7%╩ ⅎ⁸ ⅛╠ ╕≢ ⌐№∫√⁹ ⌐ⱨ꜠♇◦ꜙ⌂ ─ ⅜

⇔≡⅔╡⁸ ⌐╟∫≡ ⅜ ↕╣√╘⁸ ╛ ⁸∕╣⌐ ℮ ⅜

↕╣√╙─≤ ↕╣√⁹ ⇔√ │ ⌐ ⌐ ⌂∫≡™√⁹ ⌐№╢

─ ≤ ∆╢≤⁸ ⌐ ─ ⅜ ⅝ↄ ∆╢╙─≤ ↕╣√⁹ 
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3.3  ─ ⌐╟╢ ☻♩♇◒ ⌐ ∆╢  

 

3.3.1  │∂╘⌐ 

│ ─ ⌐ ⇔ ╩ ∆╢ ≢№╢ │

24 7 ─ ⌐╟╢ ╩ ↑ ⌐ ⅜ ↕╣≡™

╢≤↓╤≢№∫√⅜ ∕─ 29 7 ─ ⌐╟╡ │ ┘ ╩ ↑√

─ ⌐╟╢ ⌐╟╡ ╛ ─ │ ↕⅛∫√⅜ ─ ─

⌐╟╡ ─ ⅜ ⇔ JR ─ ┘ ⅝⌂ ⅜ ⇔√  

│ 24 7 ⌐╟╡ ⇔ ⅝⌂ ⅜ ⇔√ ≢№╢⅜ ∕─ ╩

⅛⇔ ─ ┘⌐ ☻♩♇◒≤⇔≡─ ╩ ≢⅝╢╟℮ ╩ ⅝ↄ ⇔√

≢№╢  

꜠ⱳכ♩│ ─ ⌐╟╢ ☻♩♇◒─ ⌐≈™≡ ∆╢╙─≢№╢  

 

3.3.2   ─  

1) 24 7 ⌐╟╢  

 

⅜╙√╠⇔√ ⌐╟╡ ─ ⌐⅔™≡

─ ╩ ∆╢ ⅜ ∂ ⌂ ⅜ ⇔√  

⌐⅔™≡ 2 ⌐╦√∫≡│╪ ╩ ⇔ י2ִ ≢ ⅜ ⇔√╒⅛

─ ╢≤↓╤≢ ה ⇔ ⌂≥ ⌐╦√∫≡ ⅜ ⇔ 7 3 ⌐⅔

™≡│ 835 ─ ה ⅜ ⇔√  

 

3.3.1  ⌐⅔↑╢ ─ 24 7 3 14  

  



p. 62 
 

 

3.3. 2  24 7 3 14  

 

2 29 7 ⌐╟╢  

 

⌐ ™ 7 5 ─ ⅛╠ ⌐⅛↑≡ ─ ⅛╠ ⌐⅛↑≡ ™ ⅜⅛⅛

╡ ⌐ ⌂ ╩ ⇔ ⅛╠ ⌐⅔™≡ ─ ╩ ⇔√

24 7 ─ ≤ ═╢≤ ─ H24.7 243mm│ 2 ↄ─

462mm≤⌂∫√ ╕√ 6 ╙ 299mm╩ ⇔ 24 7 3 ─ 6 163mm╩ ⅎ╢

╩ ⇔√  

╕√ ⌐⅔↑╢ │ ╩ ⇔√ 24 7 14 ╩ ⅎ

╩ ⇔√  

 

3.3. 3  ⌐⅔↑╢ ─   
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─ ⌐╟╡ ⅜ ⇔ │ ╣√╙── ╕√│ ⌐╟╢ 844

86ha─ ⅜ ⇔√  

24 7 ≤ ∆╢≤ ⅜ 1.6 ∞∫√⌐╙ ╦╠∏ ┘

│ 3 ≤⌂∫≡⅔╡ 24 7 ⌐╟╢ ─ ⅜ ↕╣√╙─≤ ⅎ╠╣

╢  

 

3.3.1  24 7 ≤ 29 7 ─  

─  H24.7. 3  H29.7.5  

 ha 121.3 86 

   414 282 

  306 562 

 

─ ╩ ╢≤ ─ ╛ ≢│ ⅜ ⅝ↄ ↕╣√≤

ⅎ╠╣╢⅜ ⌐⅔™≡│ ⌐╟╢ ⅜ ⇔√≤ ⅎ╠╣╢  

 

 

3.3.4 24 7 3 14 29 7 5  
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3.3.3 ─ ☻♩♇◒  

1  ─  

ᵑ 24 7 ⌐╟╢  

 

7k400 8k600 ⌐⅔™≡│ 4 ⅛ ⅛╠─ ⅜ ⇔≡⅔╡ ⌐ ∆╢≤≤

╙⌐ ┘ ─ ⅜ ⇔√ ≢ ⌐ ⅝ↄ ⇔ ⌐ ⅜

⇔√  

 

3.3. 5 18 ≤ 24 ─ ⌐ ╢  

3.3. 6 24 7 3 ─  
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2   ⌐╟╢ ─ ⱪꜝfi─  

 

⌐⅔™≡ ⌐ 7k600 8k100 ⌐≈™≡ ─

╩ ╢≤ 47 ⅛╠ 24 7 ╕≢│ ─ ─ │╖╠╣╢╙── ─ ⅝

⌂ │ ╠╣⌂™ 24 7 ⌐╟╢▬fiⱤ◒♩─ ⅝↕╩ ∫≡™√  

 

 

 

3.3. 7 ─  

 

⌐⅔™≡│ ⅝ↄ ∆╢↓≤≤⌂∫√ │ │ ≢№╡ ─

⅜ ╠╣√⅜ ╩ ⅛⇔≡ ☻♩♇◒ ≤⇔≡ ™ ╩ ∆╢ ≤⌂∫√

⌐⅔™≡│  ─ ─ ⌐╟╢ ⅜

↕╣ ↕╣╢ │ ─ ╛▪◌◘◘◕ ─ ─ ─ ≤⌂╢≤≤╙⌐

─ ─ ─ ≤⇔≡ ↕╣╢↓≤⅜ ↕╣√  

 

 

 

 

 

 

 

3.3. 8 ─ ⱪꜝfi ▬ⱷכ☺ 

  

47  

53  

7  

24  
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3  ─ 29 7 ⌐╟╢  

 

≢│ 29 7 ≢│ ⌐╟╢ ⅜ ⇔√⅜ 24 7 ≤ ∆╢≤

⅝ↄ ⅜ ↕╣√ ⌐╟╡ ⅜ ⇔ ⅜ ⌐ ╠╣√ ╕√

≢│№╢⅜ ╩ ⇔≡™╢ ⅜ ╠╣√  

 

 

 

3.3. 9 ─ 26 29 7 7  

 

4   

 

⌐⅔™≡│ 29 7 ─ ⌐╟╡ ─ ⅜ ⇔

╙☻♩♇◒↕╣≡™√ │ ⇔ ╩ ⅝ↄ →√↓≤⌐╟╡ ─ ─ ⅜

↕╣√╙─≤ ↕╣╢  

∕↓≢ 24 7 ─ ≤ 29 7 ─ ─ ⅛╠

╩ ⇔ ☻♩♇◒ ╩ ⇔√  

 

3.3. 10 24 ≤ 29 ─ ─ ⌡  

5 ה   

 



p. 67 
 

⌐⅔™≡│ 7k500 ╟╡ ─ 1 8k400 ⌐⅔™≡ ⌡ 2 3

m3─ ⅜ ⇔√↓≤⅜ ↕╣√ ⌐ ╩ ⅝ↄ ⇔√ 7k600 8k200 ⌐⅔™≡│ ⌐

⅜ ╠╣ ⌐╟╢ ☻♩♇◒ ⅜ ╠╣√╙─≤ ⅎ╠╣╢  

3.3. 2  ─  

 
 

 
m2  (m2) m3  

7k500 0.0    

7k600 0.0 0.00 0.0  

7k800 48.2 24.10 4820.0  

8k000 41.2 44.70 8940.0  

8k200 22.3 31.75 6350.0  

8k400 2.9 12.60 2520.0  

   22630.0  

 

 

3.3. 11 29 7 ⌐╟╢ ⌂ ─  

 

 ╕√ ─ ⅜ ∂√ ⁸ ⅜ 5m/s╩ ⅎ╢↓≤⅜ ↕╣ ⌐ ⌐≈™≡│

⅜ ∆╢↓≤⅜ ↕╣⁸ ⅜ ⇔√╙─≤ ⅎ╠╣╢  
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3.3. 12 29 7 ─ ─ ─  

 

∕─ ⌐╙ ≤─ 0k000 2k000 ≤─ 5k000 6k000 ⌐

⅔™≡╙ ⅜ ⌐ ⇔√ ╕√ 3k000 3k800 ⌐⅔™≡│ ╣─ ⌐

⅜ ╠╣√  

⌐⅔↑╢ ☻♩♇◒ ⅜⌂↑╣┌ 3 ◌ ⌐≈™≡│ ↕╠⌂╢ ⅜ ⇔√

╙№╢╙─≤ ↕╣╢  

≢╖╢≤ ┘ 3 ◌ ─ │╒≤╪≥≢ ⅜ ⇔≡⅔╡

╟╡ ─ ⅜ ╢ ≤⌂∫√  

⌂⅜╠ ↓╣╠─ Ᵽꜝfi☻⌐≈™≡│ ─ ╛ ⌐ ↕╣╢↓≤≤⌂╢⅜ ↓╣╕

≢─ ─ ╩ ╢≤ 24 7 29 7 30 7 ≤ ⇔≡

⅝⌂ ⅜ ⇔≡⅔╡ ─ ⅜ ╙ ∆╢ ⅜№╡ ╙ ≢│

⅜ ⌐ ∆╢╙─≤ ⅎ╠╣╢  

 

3.3.4 ─  

1  ─  

 29 7 ─ ⅜ ↕╣√

⅜ 30 7 ⌐╟╡ │

⅜ ⇔√ ⌐╟╡ │ ⅝ↄ ⇔

─ ה ─ ⅜ ⇔√  

™ ⅜ ↕╣ ─ │ ↕™√

╘ ⅜ ∆╢≤ ⅜ ⇔

│ ⅝ↄ ╩ ↑╢↓≤≤⌂╢ ≢№╢↓≤

╩ ╘≡ ↕∑╠╣╢  

 
3.3. 13 30 7 ─ ─  
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2  ☻♩♇◒─  

─ ─ ╡ ─ ⌐╟╡ ⌐ ⅝⌂ ⅜ ∆╢↓≤⌐╟╡ ⅛╠─ ─

ה ⅜ ∂╢╙─≤ ↕╣╢ ∕─√╘ ⅝ↄ ⅜ ∂√ │ ─ ⌐ ⅎ≡

╩ ∫≡™ↄ ⅜№╢≤ ⅎ╠╣╢⅜ ─ │ ┘ ⌐╟╢▬fiⱤ◒♩

⅜ ⅝ↄ ─ ה ≤─Ᵽꜝfi☻╩ ╘≡ ↑∆╢↓≤⅜ ≤ ⅎ╠╣╢  

 ╕√ ⇔√ ─ ⌐≈™≡╙ ⅝⌂ ≤⌂╢⅜ ⇔≡☻♩♇◒∆╢↓≤≢ ─

≤⇔≡ ≢⅝╢≤ ⅎ╠╣╢  

 

꜠ⱳכ♩≢ ™√ ♃כ♦ │ ╩♃כ♦─

↕∑≡ ™√╙─≢№╢ ─ ⌐ ╩ ∆≤≤╙⌐ ↄ ─ ╩ ⇔╕∆  

 

 

 . 24 7 3 ⅛╠─ ⌐╟╢ ≤

─ http://www.qsr.mlit.go.jp/bousai_joho/saigai_news/pdf/h24/20120731_01. pdf  

 . 24 7 13 14 ה  ה ─ ⌐

≈™≡( htt p://www.qsr.mlit.go.jp/chikugo/site_files/file/old/jimusyo/h24/240714syussui.pdf )  

 . 29 7 ─   

http://www.qsr.mlit.go.jp/chikugo//newstopics_files/20170728 - 3h2907gaiyou.pdf  

 

 

  

http://www.qsr.mlit.go.jp/bousai_joho/saigai_news/pdf/h24/20120731_01.pdf）
http://www.qsr.mlit.go.jp/chikugo/newstopics_files/20170728-3h2907gaiyou.pdf
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3.4  ╩ ⇔√ ⌐ ∆╢  

 

3. 4. 1 ┼─ ╡ ╖  

 

29 ≢│ ⌐ ⇔√ ⅜⁸ ⌂╠┘⌐ ╕≢╙ ╘ ↄ⇔⁸

⌐ ⌂ ⅜ ⇔⁸↕╠⌐⁸ ⌐╙ ─ ╩ ↕∑√↓≤⌐№╢⁹ ╙ │

╩ ↑ ⌂ ╩ ⌐↕∑√∞↑≢⌂ↄ⁸ ⌐╟╡↕╠⌐ ─ ╩ ⇔ ↑╢↓≤⅜

↕╣╢⁹ 

─ ─ ⌐ ∆╢ ╩ ∆╢√╘⌐│⁸ ─ ≢ ⇔√ ╩ ⇔⁸

╩ ╕ⅎ≡⁸ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

≢│⁸ ⌂ ╩ ⇔√ ╩ ≤⇔≡ ⇔≡⁸ ─ ⌐╟╡ ┼─

╩≤╡╕≤╘√⁹ 

Ẽ≥─╟℮⌂ ⅜ ∂√─⅛  

ה ─ⱴ◘ ≤ ─ ⅜ ⇔√ 

ה ─ ⌐╟╡ ⅜ ⇔⁸ ╕≢ ⌐ ⇔√ 

ה ⅜ ─ ™ ┼ ↕╣√ 

ה ↄ─ ⅜ ⌐╟╡ ⇔⁸ ╩ ⇔√ 

Ẽ ╒≥─╟℮⌐ ∂√─⅛  

ה ─ ⅜ ⅝ ↓⇔√ │ ∞∫√─⅛ 

ה ה ─ │≥─╟℮⌐ ∂√─⅛ ⱪ꜡☿☻─  

ה ╩ ↕∑√ │ ∞∫√─⅛  

Ẽ ─ ╩ ╗ ≢─ ─ ╡ │≥℮∆╣┌╟™─⅛  

ה  

ה  

 

3. 4. 2  

 

(1)   ╣─  

 

1)  ─  

 ⌐⅛⅛╦╢ ─ │⁸ 1)⅛╠╕≤╘╢≤ ─≤⅔╡≢№╢⁹ 

ₒ ₓ 

ה ≢ ⅜ ≤ ⁸ ≢ ↕╣╢⁹ 

ה 30%⅜ ⁸ 30%⅜ ≤⌂╢ 

ה ≤ ─ ─╙─≢⁸ ≢─ │↓╣⌐№√╢⁹ 

ה ⌐⁸ 2.75Ὣӊὧά3 1.74 2.80Ὣӊὧά3 ≢ ⌂ 2.65  Ὣӊὧά3≤╒╓ ≢№

╢⁹ 

ה ≢№╢ 

ₒ ₓ 

ה ⌐╟╡ ─ ⅜ ↄ⁸ ⇔╛∆™ ─ ⇔⁸ⱴ◘ ≤⌂╢⁹ 
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◘ⱴה │◦ꜟ♩ ≢ ⁹ │ ⅜ ™⅜⁸ ⅜ ╕╢≤ ⅜ ⌐ ∆

╢⁹ 

ₒ ₓ 

ה │◦ꜟ♩ ≢⁸ │ ↄ⁸ ≤⇔≡ ⁹ 

ₒ ₓ 

ה ─√╘⁸ ⇔╛∆ↄ⁸ ≤⌂╡╛∆™⁹ 

ה ≤ ─ ⌐╟╡⁸Ⱨכꜗ◦⅜◒כⱪ⌐⌂╡╛∆™⁹ 

 β ≢│ ─ ⅜⁸Ὑίὥ= 300άά ⁸ὴ=1ӊ3 ⅜ ™2)3  

 ─ ─ ⅛╠⁸ ─ ה ─ │ ─≤⅔╡≢№╢⁹ 

ₒ ─ ה ─ ₓ 

ה │ ─ ≢ ⇔╛∆™ 

ה ≢ ─ ╩  

ה │ ⅜ ™√╘ │ ─ ⌐⌂╢ 

ה ⅜ ⇔╛∆™ 

 

2)  ╣─  

─ ╩ ╗ ─ ≢№╢ ⁸ ╩ ∆╢√╘⁸ ╩ ∆╢⁹ 

⌐ ╕╣╢ ⌐≈™≡│⁸ ה ─ ─

─ ≤⇔≡⁸ ⅜ ↕╣≡™╢⁹ 

ה ⅜  15%ההההההההה

ה ⅜  10%הההההההה╖

╕√⁸ ≢ ↕╣√ ⌐ ╕╣╢ ─ │35 72%≢№∫√4)⁹ 

↓↓≢⁸ │ ↕╣≡™⌂™↓≤⁸ ─ⱴ◘ │ ≢

─ ⅜ ⌂↓≤⅛╠⁸ ≢ ↕╣╢

╟╡ ↄ⁸ ╟╡╙ ™╙─≤ ⅎ⁸ ⌐│30% ─

⅜ ∆╢╙─≤ ⇔⁸ ─ ╩ ╗ ─ ╩ ∆

╢⁹ 

╩ ╗ ─ │⁸ ⌐╟╢⁹ 

” ”ϽρȢπ ὴ „Ͻὴ  3,4, 1 ↓↓⌐⁸” ─ (=1.0  

Ὣӊὧά3)⁸”Ὠ: ╩ ╗ ─ ⁸„: ─ (=2.65  Ὣӊὧά3 ─

╩ )⁸ὴ: ⁹ 

⌐⁸ ─ ╩30% ≤∆╢≤⁸ ╩ ╗ ─ ⁸”Ὠ=1.5 Ὣӊὧά3≤⌂╡⁸ ─

1.5 ─ ≤⌂╢⁹ 

╕√⁸ │ ⌐ ∆╢↓≤⅛╠⁸ ─ ≢─ │ ─1.5 ≤⌂╢⁹ ≤ ⇔≡

╙ ⌐ ─1.5 ≤⌂╢⁹ 

↓─↓≤⅛╠⁸ ≤ ╩ ⇔√ ⅜ ≤⌂╢⁹ 

3.4.1 ≤ ─

─  
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3)   

3,4,4 ⌐⅔™≡⁸ ─ │ ─≤⅔╡≢№╢⁹ 

Ὂ Ὑ 3,4, 2  

Ὂ

Ὑ
ρ  ᴼ 

ὅ‌Ὠ”ὺȾς

‘‌ „ ”ὫὨ
ρ  ᴼ 

”

„ ”
Ͻ
ὺ

ὫὨ
Ͻ
ὅ‌

ς‘‌
ρ 

↓↓⌐⁸„ȡ ─ ςȢφυ⁸”ȡ ─ ρȢπ⁸‘

⁸ ─  Ὓ „ ”Ⱦ”⁸Ὣȡ ⁸Ὠȡ ⁸

⌐ ↄ ╩ όz≤∆╢≤⁸ 

Ͻ     

╕√⁸  │ ⌐⅛⅛╦╢ ≢№╢√╘⁸ ─ ⌐ ↕╣⌂™≤ ⅎ╢≤⁸

─☼ꜟכ◦╙≡™⅔⌐ ╩ 3.4. ╩ ≢⅝╢╙─≤∆╢⁹ 

gὙὍ/ὛὫὨӽ0.05 3,4, 3 

↓↓⌐⁸Ὑ: ⁸Ὅ: ⁸„: ─ (2.65  Ὣӊὧά3 Ὣӊὧά3)⁸”: ─ (1.0  Ὣӊὧά3)⁸Ὓ: ─

─ (=(„Ӈ”)/ ”)⁸Ὣ: ⁸Ὠ: ⁹ 

( 3.4.3 )⌐⁸ὙὍὫ╩ ≤⇔≡⁸ ─Ὓ⁸ 30% ─ ”ȭ=1.50 ─ ─Ὓȭ⅛

╠⁸ ─ Ὠ≤ ─ Ὠȭ─ ╩ ╘╢⁹ 

Ὠ
Ȣ Ȣ

Ȣ
Ȣ Ȣ

Ȣ

Ὠ
Ȣ

Ȣ
Ὠ ςȢρτὨ  

⁸ 30%─ ─ │⁸ ─ ─ 2 ─ ─ ⅜ ∆╢≤ ⅎ

╠╣╢⁹ 

 

4)   

 ─ ╩Rubey─ ─ ╟╡ ╘╢⁹ 

   ύ ρὫὨ  3.4. 4  

 ↓↓⌐⁸w0 ⁸ɨ ─ (2.65) ⁸”: ─ ⁸g ⁸d ─ ⁸‮

⁹ 

 ─ ⌐⅛⅛╦╢ ╩ ⇔≡ ∆╢≤ ≤⌂╢⁹ 

3.4.2 

─  

3.4. 3 ≤

─  

3.4. 4 ⌐ ↄ ≤  
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 ύ ρὫὨ 3.4. 5  

 │ ─ ╡ 

  ρ ȟ ό ὫὬὍ 3.4. 6  

  
ᶻ

ρ 3.4. 7  

 
ᶻ

1 3.4. 8  

  Ὠ  3.4. 9  

 ≢⁸u* ⁸h ⁸I ⁹ 

 h=3.0m⁸I =1/20≤⇔√≤⅝─ ─ ─ ╩ ≤ ≢ ∆╢⁹ 

 ─ ” ρȢπ 

 d
Ȣz Ⱦ
Ȣ

Ȣ
ρȢυ

Ȣ

Ȣ
πȢρσφά 

 ─ ” ρȢυ 

 Ὠ ρȢυ
Ȣ

Ȣ
Ȣ

ρȢυ
Ȣ

Ȣ
πȢςωφÍ 

↓─ ⅛╠⁸ ≢│⁸ ─ ─ ⅜ ∆╢↓≤≤⌂╡⁸↕╠⌐ ⅜

∆╢⁹ 

 

(2)   ≤ ─  

 

1)  ─  

 ─ ╩ ┘⌐ ⅛╠ ∆╢⁹ 

ₒ ─ ₓ 

Å ☻◑╕√│ⱥⱡ◐╩ ≤∆╢ 

Å  

Å ─ ─ ↕│10 30m⁸ ≢20 30cm 

Å ≤ ─ 40% 60% ₈ ⌐ ℮ ⌐╟╢ ≤∕─

⌐ ∆╢ ₉ ⁸No.552,2016  ќ ─ ↕ Lԇ10m 4 18m ⁸

Dԇ0.3m 

ₒ ─ ₓ 

─ ⌐≈™≡│⁸₈ - ₉₈

▬fi♃כⱪꜞⱬfi♩₉⌐⅔™≡ ꜟ▪Ɽ♇꜡כꜜ

ⱪ☻ ⌐⅔↑╢ ╩ ≤⇔√Ɫfi♪Ⱪ♇◒ ⌐

3.4. 4─ ⌐ ↕╣≡™╢ 

3.4. 5 ─ ₉  




























































































































































