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1.  ─  

1.1  ─  

1  ─  

│⁸ ╩ ≤⇔√ ╩ ⇔⁸∕─ ╩ ( 3,776m)⌐ ⇔⁸

⅛╠ ⁸ ⌂≥─ ╩ ╦∑⁸ ─ ╩ ⌐ ╣≡

⌐ ╡⁸ ♄ⱶ⁸ ♄ⱶ╩ ≡ ╩ ⌐ ∂⁸ ╩ ⇔⁸ ﬞ

♄ⱶ╩ ∆╢ ⌂≥─ ╩ ╦∑≡ ⌐ ←⁸ 113km⁸

1,680km
2
 ─ ≢№╢⁹ 

⌐│⁸ ⁸ ⁸ ┘ ⁸ ⁸

1 ⁸ 20 ⅜№╡⁸ ─ ╩⌂∆ ─ ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.1.1 ─  

 

│⁸ ⁸ ─ 2

⌐╕√⅜╡⁸ ⅜ 80%⁸

╛ ─ ⅜ 10 ⁸ ─

⅜ 10 ⁸ ─

─ ↕╣√ ⌐ ⅜

⇔≡™╢⁹ 

 

 1.1.2 18  

ƨ Ḣ 1,680km 2 ƨ ℅′ ├ 113km
ƨ ḢК˲֥ 128ʠ˲ ƨ ὑ ӢḢ 75km 2

ƨ ὑ ӢḢК˲֥ 30ʠ˲ 5ϺЛ
ƨ ʺǱ⁸ ẞ′ 10⁸2 1 ῇ 4⁸2 5

ḜῇȾɞḜῇȾɞ

ȾɞȾɞ

Ὗɴ ȾɞὟɴ Ⱦɞ

ḜῇȾɞḜῇȾɞ

ȾɞȾɞ

Ὗɴ ȾɞὟɴ Ⱦɞ

BB

DD

AA

CC

(6.6km)

8%

73%

3%

11%

5% 8%5%3%
11%
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│ 1,800mm≢№╡⁸ ≤ ⁸ ╛ ≢│

─ №╢⁹ 

 

 

 

 

 

 

 

 

 1.1.3  

 

│⁸ │ ⌐ ≤⇔≡⁸ │ ┘ ≤⇔

≡ ↕╣≡⅔╡⁸ ─ ─ 60%│⁸ ⅛╠ ↕╣≡™╢⁹ 

 

⅛╠ ♄ⱶ⌐ ╢ │⁸ ─ ⌐╟∫≡ ↕╣√ ╛

─ ⌐ ↕╣ ─ ≢╙№╢ ⌂≥⁸ ─ ⅜

∆╢ ╙ ↄ⁸ ⇔√ ≤⌂∫≡™╢⁹ ≢ ↕╣√ ╛

⅜ ⇔√ ╩ ╣╢ ♠ⱴ◌▪הꜝ♫◖ה◑♯◒⁸│≢ ⅜ ⇔⁸

⌐│ꜘⱴⱷה◌☺◌ ⅜ ה ∆╢≤≤╙⌐⁸ ╛ ╩ ╘≡ ⌐

↕╣≡™╢ ─ ≈≢№╢ ≢│⁸ ⌂ ⅜ ╠╣╢⁹╕

√⁸ ─ ╡ ╖≤⇔≡⁸ ┘ ≢│ ⌐ ↕╣≡™╢○

○◒♅Ᵽ☻⅜ ┼ ⇔⌂™╟℮ ⅜ ↕╣≡™╢⁹ 

♄ⱶ⅛╠ ⌐ ╢ │⁸ ≤ ─ ╩ ╣⁸

─ ◦◌ꜝ◦ה◐ꜘ◔│⌐ ⅜ ⇔⁸ꜘ ⱴ☿Ⱶ╛◌꞉☿Ⱶ ─ ⅜ ה

⇔≡™╢⁹ 

│ ⇔≡ ⅜ ↕╣ ⅜ ⇔™⅜⁸ ─ ⌐ ∆╢≤

≤⌂╡⁸ ⅜№╢ ﬞ ≢│◄ⱡ◐ ╩│∂╘⁸ ⌂ ⅜

⇔≡™╢⁹ 

∆╢ ≢│ ⅜ ↕╣⁸◌꞉ꜝⱡ◑◒ה◌꞉ꜝ♬●♫ ─ ─

⅜ ה ⇔⁸ ⌐│ ≤ ⅜ ▬◓►הꜚ▪⁸╣↕ ⅜ ה ⇔≡

™╢⁹ ↄ│₈ ₉≤ ┌╣≡™√╒≥▪ꜚ⅜ ⌂ ≤⇔≡ ╠╣⁸ ≢╙

─ ╩ ∫≡™╢⁹ 

⅛╠ ⌐ ╢ │⁸ ↕╣√ ╩ ╣≡⅔╡⁸ ⌐│

≤ ⅜ ↕╣⁸▪ꜚ ─ ה ≤⌂∫≡™╢⁹╕√⁸ ─ ⌐│◖

▪☺◘◦ ─ ה ⅜ ╠╣⁸ ◑○ה◦ꜜ─ ⌐│⁸○○ꜜ◦◐ꜞ ─

╛◌ꜘⱠ☼Ⱶ ─ ⅜ ה ⇔≡™╢⁹ ─ ⌐│⁸ⱴⱢ♀ה

Ⱳꜝ ─ ⅜ ⇔⁸ ꜞ♪♅ה◑◦│ ─ ╡ ─ ≤⌂∫≡™╢⁹ 

│⁸ ⌐ ╩ ⇔⁸ ╩ ╣⁸ ﬞ ♄ⱶ╩ ≡ ╩ ⇔⁸
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⌐⅔™≡ ⌐ ꜞ◒ה◑♯◒⁹╢∆ ⅜ ⇔⁸ ⌐│ꜘⱴ☿Ⱶ╛◌꞉☿Ⱶ

⅜ ה ⇔≡™╢⁹╕√⁸ ⌐│ ≤ ⅜ ꜘⱩꜝⱢ▪הꜚ▪⁸╣↕ ─

ה ≤⌂∫≡™╢⁹ 

 

─ │⁸ │ ╛ ─ ╩ ⅛⇔√ ╛☻ⱳכ♠ ⁸

│⁸▪ꜚ ╡╛ ┘⁸▬ⱬfi♩⁸ ⌐⅔↑╢ ─ ≤⇔≡

↕╣≡™╢⁹╕√ ⌐│◓ꜝ►fi♪╛ ⅜ ↕╣⁸☻ⱳכ♠╛꜠◒ꜞ◄

fiꜛ◦כ ≤⇔≡ ↕╣≡™╢⁹ 

 

⌐≈™≡│⁸ │ ⅛╠ ╕≢⅜ AA ⁸∕─ ⅛

╠ ╕≢⅜ A ⁸ ⅛╠ ╕≢⅜ C ⌐ ↕╣⁸ ⌡

╩ ⇔≡™╢⁹ │⁸ ﬞ ♄ⱶ ⅛╠ ╕≢ A ⌐

↕╣⁸ ⌡ ╩ ⇔≡™╢⁹ 

 

│⁸ 40 8 ─ ≢⁸ ≢ ⁸ ⅜ ⇔⁸ │

ה 4 ⁸ ה ┘ 367 ⁸ 2,828 ≤™℮

⌂ ╩ ↑√⁹ 43 8 ─ ≢╙ ⅜ ⇔⁸ ⌂ ⅜ ⇔√⁹

↕╠⌐⁸ 3 8 ─ ≢│⁸ ─ ⅜ ⇔⁸ ⅜ ╩ ↑√⁹

∕─ ⁸ 22 9 ─ ≢│⁸ ≢ ⅜ ⇔⁸ ⅜ ╩

↑√⁹ ≢│⁸ ┘ 9ה 8 57 58 8 ─ ⌐╟╡⁸

┘ ≢ ⅜ ╩ ↑√⁹ 

 

 

 

 

 

 

 

 

 

 1.1.1  

 

19 ⌐ ↕╣√ ⌐⅔™≡⁸ ≤ ⌐ ╦╢

⌐ ⇔ ─ ╩ ∆╢√╘⁸ ⅛╠ ╕≢╩ ⌐ ⅎ√

⌂ ╩ ╘╢↓≤⅜ ≠↑╠╣≡™╢⁹ 

 

S57.9 S57.8
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2  ─  

≢ ⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ⌐№╢ │⁸⅛≈≡│ ⌐№∫√

╛ ─ ╕╡≢⁸ⱪ꜠כ♩─ ⌐ ™ ╩ ╡ ⇔⌂⅜╠ ⌐

⇔ ⇔√⁹ │⅛≈≡ ⌐№∫√ ≤⇔≡ ╕╣⁸ⱨ▫ꜞⱧfi

ⱪ꜠כ♩⌐ ╡ ⇔≡ ⌐ ה ⇔√╙─≤ ⅎ╠╣≡™╢⁹ 

│↓─⅛≈≡─ⱪ꜠כ♩ ⌐ ∫≡ ╣≡⅔╡⁸ ⅜ ∆╢ ─

600 ⌐∕─ ╩ ↕∑√⁹∕─ ⁸ 100 ⌐│⁸ ⅜

⌐ ⇔⁸ │↕╠⌐ ⌐ ⇔√≤ ╦╣≡™╢⁹ 

─ │⁸ ( 2,057m)⁸ ( 670 )⁸ ( 1,793m)⁸

⅔╟┘ ( 1,673m)⌐ ╕╣⁸ │ ⌂≥─ ⁸

⁸ ⌐ ↕╣⁸ 80 ≤ 20 ≢ ↕╣╢⁹ 

≢│ ⌐ ≤ ╩⌂∆ ⁸ ⁸ ⌐

≤ ∆╢ ≤ ⁸ ⌐ ≤─ ≤⌂∫≡™╢ ─

₁⅜ ⌂╡⁸╒≤╪≥ ≢ ╘╠╣≡™╢⁹↓╣╠─ ╩ ⇔⁸

⅜ ╛ ╩ ⇔√⁹ 

≢│⁸ ⌐ ⅛╠ ∆╢ ⌂≥⌐╟∫≡ ↕╣√

⅜ ⇔≡ ⇔√ ה ⁸ ⌐│ ─≈ↄ∫√ ≢

№╢ ⅜ ↄ ⇔≡™╢⁹ ⅛╠ ⌐⅛↑≡│ ─

⅜ ⅜∫≡™╢⁹ │ ⅜ ⅜╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.1.4 ≤ ─  
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 1.1.5 ─  
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1.2  ─  

1  ─  

│⁸ ⌐╟∫≡ ↕╣√ ≢⁸ ⌐╛╛ ╪∞ ╩⌂

⇔≡™╢⁹ 

⅝│ ⅔╟┘ ⅛╠─╙─⅜ ⁹ ─ ⌐ ⇔≡│╛╛ ╡⅛╠

─ ╘ ≤⌂╢√╘⁸ ─ ⅝│ ⅝≢№╢⁹ 

⌐│⁸ ≤ ─ ⌐ ╕╣√ ⅜ ⅜∫≡™╢⁹ 

⅛╠ ─ ─ ⁸ 20m 30m ╟╡ ⌐│ ⅜⁸ ≢│

⅜ ⇔⁸ ─ ⌐│ ─ ⅜ ╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 1.2.1 ─  

 

≢─ │⁸ 18 ⌐

≤⇔≡─ ⅜ ≢ ╕∫≡ ⁸

⌐ ╢╕≢ ⌂ ꜛ◦כ◄ꜞ◒꜠

fi ─ ≈≤⌂∫≡™╢⁹ 

ﬞ ⅛╠ ─ ⌐⅔™≡│

⌂≥◌♇fi◓─ⱷꜞכ☿♪כⱨ▫fi⁸Ⱳכ◘

∫≡⅔╡⁸ ╙ ↕╣≡™╢⁹ 

 

 1.2.1 ─ⱦכ♅Ᵽ꜠כ 

 

┘ ⌐╟╢ ⅜ ↄ⅛╠ ↕╣≡⅔╡⁸ 1703 12 

31 ⁸ 1854 12 23 ⁸ 1923 9 

1 ╙⁸ ⌐ ⅝⌂ ╩ ⅎ√ ≤⇔≡ →╠╣╢⁹ 

─ ─ │⁸ ≢ 6m≤ ↕╣≡™╢⁹ 

 

H17

( 26 )
( 3 )

( 12 )
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 H16.5  

 1.2.2 1703 ≤ 1923 ─ ─ ↕ 

 

⌐ ╩ ┘⇔√ ≤⇔≡│⁸ ≢│⁸ 9 6 20 ⁸ 7

⌐╟∫≡ ⅜ ⇔⁸ ⇔™ ╩╙√╠⇔√⁹∕─ ⁸7 26 ⌐│ ┘

9 ⌐ ℮ ⅜ ⇔⁸ 7 ╟╡╙↕╠⌐ ⇔™ ╩╙√╠⇔√⁹ 

 

2   

≢│⁸ 12 4 ⌐ ↕╣√ ╩ ↑≡⁸ ⅜ ⇔√₈

₉⌐ ≠⅝⁸ ⅛╠ ╕≢─ 150km─

⌐≈™≡₈ ₉╩ ⇔⁸ ─ ⌐ ∆╢

⌂ ≤ ─ ⌐ ∆╢ ⌂ ╩ ╘≡™╢⁹ 

 

1) ─ ⌐ ∆╢ ⌂  

─ ╩ ∫≡™ↄ⌐ √∫≡─ ⌂ ≤⇔≡ ╘╢╙─│⁸ ─ ≤∆╢⁹ 

─  ה ┘ ─ ⌐ ∆╢ ╛ ╩ ╕ⅎ⁸

─ ⌂ ╡ ╩ ╘╢⁹ 

─  ה ⌐ ∆╢ ∆═⅝ ⁸ ─ ─ ─ ┘↓╣

╩ ∆╢√╘⌐ ⇔╟℮≤∆╢ ─ ╩ ╘╢⁹ 

─  ה ┘ ⌐ ∆╢ ╩ ⇔⁸ ┘ ∆╢√╘⌐

⇔╟℮≤∆╢ ─ ╩ ╘╢⁹ 

╢↑⅔⌐  ה ─ ⌂ ⌐ ∆╢ ⌐⅔↑╢ ─ ⌂ ╩

∆╢√╘⌐ ⇔╟℮≤∆╢ ─ ╩ ╘╢⁹ 

2) ─ ⌐ ∆╢ ⌂  

─ ─ ⌐⅔™≡ ╩ ⇔≡™ↄ⌐ √∫≡─ ⌂ ≤⇔≡

╘╢╙─│ ─ ≤∆╢⁹ 

╩ ה ⇔╟℮≤∆╢ ─ ╩ ⇔╟℮≤∆╢ ╩
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≤⇔≡ ╘╢⁹ 

─ ה ⁸ ┘ ─ ↔≤⌐ ─ ⁸

┘ ⌐≈™≡ ╘╢⁹ 

╢╟⌐ ה ─ ┘∕─ ─ ⌐╟∫≡ ⁸

⌐╟╢ ╛ ⅛╠ ↕╣╢ ┘∕─ ─ ─ ╩ ∆⁹ 

 

ﬞ ⌐≈™≡│⁸ ─ ⌐ ∆╢ ╩ ─╟℮

⌐ ⇔≡™╢⁹ 

 

 1.2.1 ─ ⌐ ∆╢  

 

 

ﬞ  

─  ─ ─ ⌐ ⇔⁸ ⅛⌂ ≤ ─ ≤ ╩ ⇔≡™√

⅜⁸ ⁸↓╣╠⅜ ⌐ ╦╣√⁹↓─ ╦╣√ ╩ ╢⅛⅞╡ ∆╢

↓≤╩ ≤∆╢⁹╕√⁸╟╡ ™ ╩ ∆╢≤≤╙⌐ ╩

⇔⁸ ⌐╙ ∆╢⁹ 

─  

( ) 

╛ ⌐╟∫≡ ─ ╩ ╡⁸ ╩ ↕∑≡⁸

─ ⌐ ∆╢ ⌂ ╩⅔↓⌂℮⁹╕√⁸ ⁸

─♁ⱨ♩ ≢ ∆╢⁹ 

─  

( ) 

⌐╛↕⇔™ ─ ה ╩ ╡⁸ ─ ╠⇔™ ╩

∆╢⁹╕√⁸ ─ ∟ →◗Ⱶ ─ ╛⅛⌂ ⌂≥ ─ ╩ ╢⁹ 

─  

( ) 

◗Ⱶ─ ∟ ╡⌂≥ №╢ ─ⱴ♫כ ─√╘─ ╩ ╢⁹

╩ ⇔⁸ ⇔╗√╘─ꜚ♬Ᵽכ◘ꜟ♦◙▬fi ⌐ ⇔√ ⌐ ╘⁸

≢ ⌂ ╩ ≤∆╢ 

─

 

≤ ⅜ ∆╢ │⁸ ─ ⅜ ⇔ↄ⁸ ─ ⌐╟╢

─ ⅜ ⇔™ ≢╙№╢√╘⁸ ╛ ⌐╟∫≡⁸ ─

ה ↕∑╢ ⅜№╢⁹ │ ⅜ ⅜╢√╘⁸ ─ ╩

⌐ ∆╢ ⅜№╢⁹ 

─ ה  ה ⱨכꜞ ─  

↕╣╢

 

─ ╩ ∆╢↓≤≢⁸ ─ ≤ ─ ⅜│⅛╣⁸

─ ⅜ ≢⅝╢≤≤╙⌐⁸ ─ ⅜ ↕╣⁸ ⅛╠

╩ ≢⅝╢⁹╕√⁸ ⅜ ↕╣╢↓≤≢⁸ ≢─ ┘⁸ ⁸

⅜ ↕╣⁸ ─ ⌐ ↕╣╢⁹ 

 

 

3  ─  

≢│⁸ ╛ ─ ╛ ⅜ ╘╠╣≡⅝√⁹ ─

≢│⁸ ⅜ ↕╣√⅜⁸ ─ ⅜ ⇔ↄ ⅛╠─

⇔╛ ⅜ ⇔√√╘⁸ ⌐ ╩ ∆╢≤ ⌐ ⅜ ↕╣

≡™╢⁹ ─ ≢╙ ⅜ ↕╣√⅜⁸ ⌐╟╢ ⅜ ⇔ↄ⁸

⌂ ⅜ ↕╣⁸ ╩ ╘√ ─ ⅜ ╠╣≡™╢⁹ 
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4  ─  

─ ─ │⁸ ╛☻◖ꜞ▪ ⌐╟╡ ↕╣≡™╢

⅜⁸ ╟╡ ∆╢≤⁸ ⌐│ ╣ ⅛╠

╛ ⌂∞╣ ⅛╠ ─ ─╟℮⌐☻◖ꜞ

▪─ ⅜ ⇔╛∆™ │ ⌂™≤ ⅎ╠╣╢⁹ 

─ │⁸ ⅛╠ ♄ⱶ⌐⅛↑≡ ≢│ ⌂≥─

╛ ⌂≥─ ⅛╠⌂╡⁸ ⅛╠ ⌐⅛↑≡─ │

ה ⌂≥─ ⌐╟╡ ↕╣╢⁹ 

│ ⅛╠ ⌐⅛↑≡─ ™ ≢ ↕╣≡⁸ ─ │ ⌂

™⁹ │ ─ ≢ ≢ⱶכ꜡│ ╦╣⁸ ─ ⅜ ™⁹

╛ │ ⌂≥─╙╤ↄ ╣╛∆™ ╙ ╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.2.3 ─ ≤ ─  

 

 

 

1 H13.2.19
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5   

≢│⁸ ─ ╗ ≢ ─ ה ╩ ╡⁸ ⌐╦√╢₈

⇔™⌂⅞↕─ ₉╩ ⇔⁸ ─ √╢ ≢№╢ ⅛╠ ╩ ∂≡ ╩

∆╢ ─ ╣─ ⁸⅔╟┘ ╩ ⌐≤╠ⅎ⁸ ↔≤⌐ ╩

≤⇔√ ╩ ℮√╘⁸ 22 ⌐₈ ₉╩

⇔≡™╢⁹ 

─ ≤⇔≡⁸ ─ ╩ 10 ⌐ ⌡ ∆╢√╘─

≤◘fi♪Ᵽ▬Ɽ☻⁸◘fi♪ꜞ◘▬◒ꜟ─ ⁸ ─ ⁸ ╩ ─

╡ ⇔≡™╢⁹ 

╕√⁸◘fi♪ꜞ◘▬◒ꜟ│ ─ ╛ ⌐ ⅎ╢ ⌂≥╩⸗♬♃ꜞfi◓⇔

⌂⅜╠ ℮↓≤≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.2.4 ﬞ ─ ▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 1.2.5 ⌂ ╩ ∫√ ─ 10 ─ ─  
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─ ⁸ ╩ ⇔≡™ↄ√╘⌐ ⌂ ≤◘fi♪Ᵽ▬Ɽ☻⁸

◘fi♪ꜞ◘▬◒ꜟ─ ⁸ ─ ╩ ─ ╡ ⇔≡™╢⁹ 

╕√⁸◘fi♪ꜞ◘▬◒ꜟ│ ─ ╛ ⌐ ⅎ╢ ⌂≥╩⸗♬♃ꜞfi◓⇔

⌂⅜╠ ℮↓≤≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.2.6 ⁸ ﬞ ⌐⅔↑╢ ─▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 1.2.7 ╩ ∫√ ─ ─  
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1.3  ─ ≤  

1  ─ ≤ ─  

─ │⁸ ┘ ⌡ ─ ⅛╠ ─ ─ ╕≢─

≤⌂╢⁹ 

 

 

 

 

 

∕─ ≢⁸ ≢ ≤∆╢ │⁸ ┘

─ ⅛╠ ─Ⱬ♇♪ꜝfi♪╕≢≤⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3.1 ─ ≤ ─  

 

─  
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2   

≢ ≤∆╢ ⌐≈™≡⁸ ╛

─ ╛ ╩ ╕ⅎ⁸ ─╟℮⌐ ⇔√⁹ 

 

 1.3.1 ≢ ≤∆╢  

  

 ╛ ─ ⅛╠ ╛ ╩ ∂≡ ⅜ ∆╢

 

♄ⱶ ♄ⱶ ┘♄ⱶ  

♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸

♄ⱶ⁸ ﬞ ♄ⱶ 

 ♄ⱶ ⅜ ↕╣╢ ─  

ﬞ ♄ⱶ   ∕─  

ה

 

─ ⁸ ⌐╟╡ ↕╣╢  

β ﬞ ⁸ ─ ─

Ⱬ♇♪ꜝfi♪ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3.2 ≢ ≤∆╢  

 

ⱡ

♄ⱶ

♄ⱶ

♄ⱶ

♄ⱶ

ﬞ ♄ⱶ

♄ⱶ

♄ⱶ

♄ⱶ
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3   

│ ─ ⁸ ≤ ─ ↔≤⌐ ⁸ ⌐ ⌂∫√

╩≤∫≡™╢⁹ ─ ≢ ∂≡™╢ ⌐ ∆╢ ₁⌂ ┼

─ ╩ ⅎ╢ ⌐│⁸ ⅜ ∂≡™╢ ─ ╩ ∆╢ ⌐≈

™≡∕─ ╩ ∆╢ ⅜№╢⁹ │ ⁸ ─ ⅝↕⌐╟╡

⅜ ⌂╡⁸ ⅜ ⅝™╒≥ ™⁹ ♄ⱶ⁸ ╛ ─

≢│⁸ ─ ⅝™ ⅜ ╙⇔ↄ│ ⌐ ∟ ↕╣╢⁸ ─

⅜ ™ ↕⌂ ╒≥ ↄ ⅜№╠╦╣╢ ≢⁸ ⅜ ™ ⅝™

╒≥ ⅜ ∂╢╕≢⌐ ™ ╩ ∆╢⁹∕─√╘⁸ ╟╡╙ ─

↕™ ה ⌐⅔™≡∕─ ⅜ ⌐№╠╦╣╢⁹ 

ה ─♄ⱶ │⁸ ⅛╠ ⌐ ╢⌐≈╣≡⁸ ╩

∆╢ ⌂ ⅜ ↕ↄ⌂∫≡™╢⁹ ⅛╠∕─ ╩

⇔⁸ ╩ ─ ╡ ∆╢⁹ 

ה ⌐ ╩ ∆╢ ה   d60=1 70mm 

ה ⌐ ה ╩ ∆╢  d60=0.2 1mm 

ה ┼ ∆╢◦ꜟ♩    d60=0.2mm  

─ ⌐≈™≡│⁸ ⌐ ╕≢ ∆╢≤ ⅎ╠╣╢⁹ 

 

 1.3.2 ╩ ∆╢  

    

m 

Main  

≢ ⌐ ™ ╩ ∆╢⁹ 

⌐₈ ₉≤™℮≤ m╩ ∆⁹ 

1 70mm  0.2 1mm 

s 

Sub  

m─ ╟╡ כ♄כ○ ↕™

╩ ╗⁹ ≢│ ≢ ↕╣╢⁹ 

0.2 1mm   

t  

transient  

m ─ ⌐ ↄ─ ↄ

∫√ ⁹ 

0.2mm   

 

 

 

 

 

 

 

 

 

 

 

H26  

 1.3.3 ─

0.2mm 1mm 70mm

m

m

s

0

10

20

30

40

50

60

70

80

90

100

0.01 0.1 1 10 100 1000 )

(0.0 4.0k)
4.0 6.86k
6.86 10.6k
10.6 15.6k
15.6 22.2k
22.2 28.7k
28.7 34.2k

(0.0-5.67k)
(5.67-10.93k)
(10.93-13.8k)
(13.8-17.0k)
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1.4  ⌐ ╩ ╓∆  

1  ◘▬◒ꜟ⅛╠╖√ ─  

─ ⌐ ∆╢ │⁸1910 ⅛⌂╡ ⌂ ─ ⅜№╡⁸

∕↓⌐ 12 ─ ⌐╟╡ ↄ─ ⅜ ⇔√⁹ ─ ─

20%⌐ ∆╢ 6,000ha─ ⅜ ⇔⁸∕─ ⌐╟╡ ⅜ ⇔√⁹

╕√⁸ 9 15 ⌐ ⇔√ ⌐╟╡⁸ ⌐ ⇔√ ─ ⅜

≤⌂╡№╠╝╢ ╩ ╘ ↄ⇔⁸ ⅜ 6 7m╙ ⇔√≤─ ⅜№╢⁹ 

─ │⁸↓─ ⌐╟╢ ─ ⌐ ⇔≡⁸

≤≤╙⌐ ─ ╩ ∆╢ ≢ ⌐╟╢ ⌐ ⇔√⁹

13 ⅛╠ 16 ⌐⁸ ─ 10 ⌐ 21 ⁸ ─ 9 ⌐

19 ⁸ 3 ╩ ⇔√⁹ 

│ ≢─Ⱪ♫ ─ ╛ ─ ╣ ⌂≥⅜ ↕╣╢ ≢⁸

─ ─ ↄ│ ⌐ ═╢≤ ⌐ ↄ ∫√ ≢ ╦╣╢╟

℮⌐⌂∫≡⅔╡⁸ ─ │ ∟ ™≡⅝≡™╢≤ ⅎ╠╣╢⁹ 

 

 

2  ┼─ ⌂ ▬fiⱤ◒♩ 

ᵑ  

30 ⌐│⁸ ○ꜞfiⱧ♇◒┼ ↑≡ ꜝ♇◦ꜙ─ ─ ≤⇔

≡⁸ ⅛╠╙ ─ ⅜ ↕╣⁸ ╩ ⅎ√⁹ ⌐╟╡

─ │ ⅜╡⁸ ─ ╩ ↕∑ ─ ⌐╙ ⇔√⁹ 

≤⌂╢ 39 ╕≢⌐ 2,800 m
3─ ⅜ ↕╣⁸ ⌐ ∟ ↕╣

√⁹ 

⌐⁸ 30 ─ │ ⅝ↄ⁸ 30 36 ─ ╟╡

╩╖╢≤⁸ ≢ 4.5m⁸ ≢ 7m ⇔≡™╢⁹ 

 

  

─  ♅ꜗfi◌ꜝ  

─   41 3  

 1.4.1 ─  
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 1.4.1 19 38  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.4.2 ─  
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ᵒ ♄ⱶ╛ ─  

─ │⁸ ⌐ ℮ ⌐ ∆╢√╘⁸ 18 ⌐ ─

⅜ ↕╣⁸∕─ ─ ≤ ╕∫≡ ⁸ ⁸

≤⇔≡─ ─√╘⁸ ⌐ ∆╟℮⌐ ⌂ ⌐ ⇔√⁹ 

 

₃ 13 30 ♄ⱶה ♄ⱶה ♄ⱶ  

╩ ≤∆╢ ─ ╛ ⌐ ℮ ⁸ ┘

─ ⁸ ─√╘─ ─ ╩ ⌐ ⇔√⁹ 

 

₃ 36 45 ♄ⱶה  

─ ⅜ 30 ⅛╠↕╠⌐ ⇔ↄ ⇔⁸ 50 ╩

≤⇔√ ⌐ ∆╢√╘⁸ ⁸ ⁸ ┘ ─ ≤⇔≡

⇔√⁹ 

 

₃ ﬞ ♄ⱶ ה 53 ⌂≥ 

30 ⅛╠ 40 ─ ─ │ ⇔ↄ⁸ ⌂╢ ─ ⅜ ≤⌂

∫√⁹ │ ≤ ⇔≡ ╩ ℮↓≤≤⌂╡⁸ ≤

⇔≡ ﬞ ♄ⱶ╛ ⅜ ↕╣√⁹ ﬞ ♄ⱶ│⁸ ⁸ ─ ⌂

─ ≤ ⁸ ⁸ ╩ ≤⇔√ ♄ⱶ≢№╡⁸ 12 12 ⌐

⇔√⁹ │ ─ ⅛╠ 621,000m
3╩ ∆╢ ≢№

╡⁸ 10 7 ⌐ ⇔√⁹ 

╕√⁸ ≤⇔≡⁸ ⌐ ⁸ 8 ⌐ ⅜ ⇔√⁹

≢│ 27 ⌐ ⁸ 29 ⌐ ⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.4.3 ⌂  

 

ⱡ

♄ⱶ

♄ⱶ

♄ⱶ

♄ⱶ

ﬞ ♄ⱶ

♄ⱶ

♄ⱶ

♄ⱶ
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ᵓ  

↔≤⌐ ╩ ⇔⁸ ─ ╩ ⇔≡⅔╡⁸ 25 ≢

421 ⁸ │ 288 ─ ╩ ⇔≡™╢⁹ 

⌂ ╩ ∆╢√╘⁸ ⅜№╢≤↓╤│ ≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 1.4.2  ⱡ ⁸S34  

 

 

 

 

 

 

 

 

 

 

 

ה  1.4.3  ⁸H26.3  
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2.  ─ ≤  

2.1   

♄ⱶ ⁸ ─ ⁸ ─ ╩ ⌐⁸ ⁸ ─

─ ╩ ⇔√⁹∕─ ⁸ │ ≢│⁸ 91

m
3
/ ⌐ ⇔≡♄ⱶ⌐╟╢ │ 66 m

3
/ ≤ 7 ≢№╢⁹ ╩ ∆

╢ ≢│ 12 m
3
/ ⁸ ╩ ∆╢ ≢│ 14 m

3
/ ≢№╢ ─

⅜♄ⱶ⌐ ↕╣╢≤ ⇔≡ ⁹ 

⌂⅔⁸ ♄ⱶ S22 ⅜ ⇔√ ─ 30 ≢│⁸ ⅜ ≢ 141

m
3
/ ⁸ ╩ ∆╢ ≢ 106 m

3
/ ╙─ ⅜

⌐ ∟ ↕╣√⁹ ─ ⅜ ⌐ ⅝™↓≤⅜ ⅛╢⁹ 

 

╕√⁸ 15 6 ⌐≤╡╕≤╘╠╣√₈ ─ ⌂ ╩╘↨⇔≡₉

⁸ ≢│⁸ ┘ ה ╩ ∆╢ ⌐

⇔⁸ ╩ ⱴ♇ⱪ≤⇔≡ ⇔√⁹╕√⁸∕─ ╩ ⌐⁸№╢═⅝

─▬ⱷכ☺ ≤⇔≡₈ 30 ─ ⌂ ╩╘↨∆₉

⅜ ↕╣⁸ ╩ ∆╢√╘─ ┘ ─ ⅜ ↕╣√⁹ 

─ ⱴ♇ⱪ│⁸ 12 ╩♃כ♦─≢╕ ⌐ ↕╣≡™╢

√╘⁸ ﬞ ♄ⱶ ─ ⱴ♇ⱪ╩ ╛♃כ♦⌂√ ╩ ™≡⁸

12 ⅛╠ 25 ╕≢─ ╩ ≤⇔≡ ⇔√⁹ 

 

⌐⅔™≡⁸ ╩ ∆╢ d60 = 1 70mm ⌐ ∆╢≤⁸

≢│ 1 m
3
/ ─ ⅜ ∆╢⁹⌂⅔⁸ ⅜ ∆ 30 ─

≢│ 5 m
3
/ ≢№╡⁸ 20%≤⌂∫≡™╢⁹ 

⌐⅔™≡⁸ ה ╩ ∆╢ d60 = 0.2 1mm ⌐ ∆╢≤⁸

≢│ 1 m
3
/ ─ ⅜ ∆╢⁹⌂⅔⁸ ⅜ ∆ 30 ─

≢│ 6.5 m
3
/ ≢№╡⁸ 15%≤⌂∫≡™╢⁹ 

╟╡⁸ ┘ ה ╩ ∆╢ ≤╙⌐⁸ ∆╢

⅜ ⇔≡™╢ ⌐№╢↓≤⅜ ⅛∫√⁹ 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.1.1 ─ ⱴ♇ⱪ ╩  

2
0 
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2.2  ⌐⅔↑╢ ⌐ ╦╢ ≤  

2.2.1   

─ │⁸ ♄ⱶ╛ ♄ⱶ ≢│ ─ ⌂ ⌐ ⇔

≡™╢⁹ ─ ≢│ ─ ﬞ ♄ⱶ ─ ⅜╛╛ ↄ⁸ ה

─ ♄ⱶ ≢│ ⌂™⁹ ♄ⱶ╛ ♄ⱶ⁸ ♄ⱶ ≢│⁸

│ ⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.2.1 ≤ ─  

ה 1974 ♄ⱶ ⌐ ∆╢ 17 B pp.1-16 ⌐ 

─ ─♄ⱶ ╩  

 

⁸ ≤╙⌐⁸ ⅜ ╦╣≡⅔╡⁸

│ ╛ ⁸ ─ ⌐ ╠╣╢⁹↓╣╠─ ⌐ ⇔≡

⅜ ↕╣≡™╢⅜⁸ ⅜ ↕╣≡™⌂™ ╙ ⇔≡™

╢⁹ 

│⁸ ─ ─ ≢ ⇔≡™╢⁹ ⌐ ∆╢≤⁸₈1.2 

4 ─ ₉≢ ⇔√╟℮⌐⁸ ─ ⅜ ™≤↕╣╢ ─ ≢

↕╣╢ ⁸ ⁸ ≢ ⇔≡™╢⁹ ≢⁸ ─ ⅜

⌂™≤↕╣╢ ה ─ ≢ ↕╣╢ ╛ ≢╙ ╛⅜

↑ ╣⅜ ⇔≡⅔╡⁸ ≢ ⅜ ⇔≡™╢↓≤⅜ ⅛╢⁹ 

 

 

qs

1

10

100

1,000

10,000

10 100 1,000 10,000

βS49

⌂ 
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 2.2.2 ┘ ─ ≤  

 

≤ ≢│⁸ ⌂ ╩ ∆╢√╘⁸ ╩ ⇔

╩ ⇔≡™╢⁹╕√⁸ ─ ─√╘⁸ ─ ─ ─

┘ ─ ╩ ⇔⁸ ─ ⌐ ⇔ ╘≡™╢≤

↓╤≢№╢⁹H25 ≢ ≢│ 421 ⁸ ≢│ 288 ─ ╩ ⇔

≡™╢⁹ 
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⌂⅔⁸ ⌐ ⇔≡│⁸ ≢│⁸ 19 9 ┘ 23 9 ⌐ ⌐╟

╢ ≢ ⅜ ⇔≡™╢⁹ ⌐ ∆╢≤⁸ 19 9 ≢│⁸

≢ 3 ─ ⁸ ⁸ ┘ ─

─ 1 ≢ ⇔√⁹ 23 9 12 ≢│⁸

≢ ↕ 20m⁸ ↕ 600m⌐ ┬ ⌐╟╢ ⅜ ∆╢⌂≥⁸

≢╙ ⅜ ∆╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 2.2.1 23 12 ≢ ∂√  

 

 

⌐⅔↑╢∕─ ─ ╡ ╖≤⇔≡⁸ ⌐ ≠⅝ ─ ה

╛ ─ ╛ ─ ╩ ⇔≡™╢⁹ ⌐≈™≡⁸ ─

≢│⁸ ╩ ≤⇔≡⁸ ⁸ ─ ╩ ℮≤≤╙

⌐⁸ ⌐ ∂≡ ⌂ ─ ה ─ ╩ ╢ ⌐ ⇔√

─ ⌐╟╡ ⌐ ⇔™ ─ ⌐ ╘╢↓≤≤⇔≡™╢⁹ ─

≢│⁸ ╛ ─√╘─ ─ ⁸ ─ ⁸ ─

╩ ⌐ ∆╢↓≤≤⇔≡™╢⁹ 

╕√⁸ ♄ⱶ─ ⌐№√╡⁸ ⅜ ∆╢ ─ ה ╛

─ ⌐⅔™≡⁸ ╛ ╩ ⅜ ∆╢↓≤ ─

╩ ™ ⇔≡™╢⁹ 
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2.2.2  ♄ⱶ 

≢│⁸ ⌐ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ﬞ ♄ⱶ

─ ה ♄ⱶ⅜ ⇔⁸ ╙ ⇔™ 16 ─ ♄ⱶ│ ⌐

↕╣≡™╢⁹↓╣╠─♄ⱶ│⁸ ╛ ⁸ ⁸ ₁⌂ ╩

⇔≡™╢⁹ 

≢│⁸♄ⱶ ⅜ ─ 8 ╩ ╘⁸ ↄ─ ⅜♄ⱶ⌐

↕╣≡™╢≤ ⅎ╠╣╢⁹♄ⱶ ─ ─ ⌐ ═ │

≢№╢√╘⁸ ≢ ⇔√ │⁸ ⅛╠─♄ⱶ ⅜ ™≤

ⅎ╠╣╢⁹ 

 

  2.2.1 ─ ⌂♄ⱶ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.2.4 ♄ⱶ  

Ḝῇ

Ὗⱷ

Ẏ

Ḝ
′

km2 m3

m3

( - )
m3 m3

S22.6 1,016 380 6,320 1,878 2,636 H25

S18.12
1,039.4 23.4

11.3 233 35.6 35.6 H25

S40.3
1,201.3 161.9

760 6,230 685 685 H25

S30.3 112.5 63.3 152.5 102 129 H25

H12.12 101.4 1,000 19,300 297 297 H25

H17.3 41.2 130 644 17.6 17.6 H25

H11.12 13.5 1150 13.4 H25

T3 5.9 169.2 104
H25

1
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 2.2.5 ♄ⱶ─  
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