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─ ≤⇔≡ ⌐ ╦╢

≤─ ─ ™ ה
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ⅎ√≤™ⅎ╢ │ ⅛╠ ╡ ╪≢⅝√

─ ╛ ╩╟╡

ה ⇔≡™ↄ↓≤⅜ ≤⌂╢  

↓╣╕≢ ╛ ⌐ ∆╢

╛ ⌐≈™≡│ ∕─ ╛

♥◐☻♩ ≢ ↕╣≡⅝
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╩ ⇔ ה ─ ≤⇔≡№╠

√╘≡ ∆╢↓≤≢ ─ ה ─

┘ ─ ⌐ ∆╢↓≤≤⇔√  

≢│╕∏ ↓╣╕≢─₈ ─ ₉ 2

╩ ⇔ №╠√╘≡₈ ─ ─

₉ 3 ╛₈ ─ ₉ 4

╩ ⌐ ∆╢ ∕─ ₈ ה

─ ₉ 5 ╛₈ ₉ 6 ⌐

≈™≡ ═ ⌐₈ ─ ₉ 7

⌐≈™≡ ∆╢  

 

2 ─  

≢│ ⌐╟╢ ⌐ ∆╢

√╘ 63 1988 ⱷ▪הכ♄כ꜠₈─

♄☻ ₉₈ ₉─

1988╩ ╡⌐ ⌐ ∆╢↕╕↨╕⌂

⌐ ╡ ╪≢⅝√ ⌐₈ ⌐╟╢

╩ ∆ ₉≤₈ ─ ₉│

─ ꜞ☻◒─ ╕╡╩ ∆╢ ≤⇔

≡ ─ ≢№╢ ה

─ ∕⇔≡ ─ ꜞ☻

◒ ⌐⅔™≡ 30 ⌐╦√╡ ⅜ ╘

╠╣≡⅝√╙─≢№╢  

2.1⌐ ─ ⌂ ≤ ה

─ ─ ╩ ⇔√ ─ ╛

─ │ ∏⇔╙ ⌐ ╪∞╦↑≢│⌂ↄ

─╟℮⌐ ≢ ∆╢ ╛∕↓≢

╠⅛≤⌂∫√ ┼─ ≤™℮ ≢

⌐⅔↑╢ ה ╩ ↑≡ ה

⅜ ╠╣≡⅝√ ↓↓≢│ 2.1⌐ ∆ 3

≈─ ⌐ ↑≡ ─ ≤⌂∫√

╛ ≢─ ╩ ╕ⅎ√ ─

⌐≈™≡ ∆╢  

⌂⅔ ≢│ ⌐ ה ┼─

─ ╛ ─ ⌐ ∆╢ ⌐

≈™≡ ═ ─ ╛ ⌐

⇔≡│ 4.5≢ ╣╢↓≤≤∆╢  

 

ה 2.1 ─ ≤

╩ ≤⇔√ ─ з  

─ ⌐ ∆╢ │ ╕∏

─ ™ ⌐⅔™≡ ⇔≡ ╦╣√

1983 ⅛╠ ─ √⌂ ─ ⌐

⇔ ╩ ≤⇔√♃fi◒⸗♦ꜟ─

╩₈SFIR⌐╟╢ ▬fi♦♇◒☻ ₉

≤⇔≡ ≢─ ╩ ╘√ ∕─

ה 1993⌐╟∫≡ ─ ⌐

∆╢↓≤≢ ⌂ ⅜ ≤⌂╢↓

≤⅜ ↕╣ 11 1999 ⌐ ≢

⇔√ ⌂ ╩ ⌐ SFIR│₈

₉ 2002≤⇔≡ ⌐ ╩

⇔√ ╕√ 12 2000 ⌐│ 10

⌐↕⅛─╓∫≡ ⇔√ ─

╩ ⅜ ∫√ ⌐₈ ≢

╙ ─ ⅜ ╕∫≡™╢₉≤ ╩

┘⅛↑╢ ⌐ ∆╢ ─

╩ ⇔√ ╒⅛ 2001 14

2002 ⅛╠│ ≤ ⇔

≡ ┼─ ╩ ┘⅛↑╢ ─ ╩

╟╡ ה ⇔ ⅛≈ ╛

─ ⌐ ∆╢ √⌂ ─ ╩

╘ 17 2005 ⅛╠ ≤

⅜ ≢ ∆╢₈ ₉─

╩ ⇔√ 2006 │

⌐ ⅜↑≡ ╕∏ ⌐⅔™≡ ╩☻

⇔♩כ♃ 19 2007 ╕≢⌐ ≡─

≢ ╩ ⇔√  

⌐ ⇔≡│ 12 2000

⌐ ⇔√ ≢─ ⌂ ╩ ⌐

2001 ⅛╠ ♃fi◒⸗♦ꜟ≤ ⸗♦ꜟ

╩ ╖ ╦∑√₈ ⸗♦ꜟ₉─ ⌐

⇔√ ↓─ ⌐ ∆╢ √⌂ │

⌐│₈ ₉≤ ╪≢⅔╡ ⌐™∫√

╪₈ ₉≤ ╩ ⅎ√⅜ ⌐

│₈ ₉≤™℮ ≤⌂∫√

╒⅛ 2008│ ה ⌐

≠⅝ ⇔√ ─ ╩≤∫√╙─≢№

╢√╘ ─ ≢ ↕╣╢↓≤─ ™

≤─ ⅜ ™≤™℮ ╩ ≈ 16

2004 23 ≢─ ה

2006╩│∂╘ ↕╕↨╕⌂ ה ≢

─ ⅜ ╠⅛≤⌂∫√
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2007 ה 2009↓≤⅛╠ ה

─ ┼─ ╩ ⇔≡ ─

⌐ ∆╢↓≤≤⇔√  

─ⱪ꜡♩♃▬ⱪ⅜ ⇔ √⌂

─ ╩ ╘≡™√ 2004│ 16

7 ה ╩│∂╘ 10 ─ ⅜

⌐ ∆╢⌂≥ ↄ─ │ ⇔√

∞∫√ ה 2006↓╣╠ ╩

↑≡ ≢│₈ ⌐⅔↑╢

┘ ─ ⌐ ∆╢ ₉╩

⇔≡ ╩ ™ 17 2005 3 ⌐₈

─ ⱴ♬ꜙ▪ꜟ ●▬♪ꜝ▬

fi₉⅜ ↕╣√ ↓─ ─ ⌐⅔™≡

₈ ─ ⌂ ⅎ ⌐

⇔√ ≢ ⅜ ─

╩ ∆╢↓≤₉≤↕╣√↓≤╩ ╕ⅎ ה

─ ≤⇔≡ ⌐ ╩ ∆

╢∞↑≢│⌂ↄ ─ ─ ⌐

∆╢ ╩ ∆╢√╘─ √⌂ ⅎ ⌐╟╢

─ ╙ ⌐ ╘╢↓≤≤⇔√  

∂ 16 ꜠ⱦꜙכ

⌐⅔™≡ ╛ ⌐ ∆╢ ⌐≈™≡

─ ─ ≤ ⅜ ↕╣√

꜠ⱦꜙכ≢│ 16 2004 ─ ─

ה ╩ ╕ⅎ√ ─ ≢─ ╙

↕╣ ─ ⌐ ⇔√

─ ─╒⅛ ╩ ⇔√ ─

─ ╩ ∆↓≤ ⅜ ↕╣√  

─ ⌐ ∆╢√╘─ ╩ ™

√ ה ─ ⌂ ⇔≤

╩ ≤⇔√ ─ ⌐ ↑√ ⌐│

⌂ ≤ ╩ ∆╢↓≤⅜ ↕╣√

⌐│ ─ ─ ה ╩│

∂╘ ─ ⅜ ⌐ ה

╩ ∆╢√╘─ ◦☻♥

ⱶ ◦☻♥ⱶ ─

ה ┼─ ה ╛

╩│∂╘≤∆╢ ⌐⅔↑╢ √

⌂ ┼─ ≢№╢ ↓─√╘ │

2 ≢ ∆╢↓≤≤⇔ ≤⇔≡

20 2008 ⅛╠ ┘

ה ─ ⌐ ─ 24 ⌐

ⅎ≡ ┘ ╩ ⇔√

╕∏│ ≤─ ─ ™ ╩ ∆╢↓

≤≢ ╟╡ ⌂♃▬Ⱶfi◓≢ ∕╣∙╣─

⌐ ⇔≡ ⅜ ⌂ ╩ ∫≡ ╩

≢⅝╢╟℮⌐∆╢≤™℮ ™≢№╢ ∕⇔≡

22 2010 ⅛╠│ ה

─ ╩ ↔≤≤⇔

╩ 375 ⅛╠ 1777 ⌐ ⇔√ 2010

5 ↓╣╠ ⌐╟∫≡ ⅜

℮ ─ ─ ╛ ─

⌂ ╩ ∆╢√╘─ ╖⅜ ∫√↓

≤⌐⌂╢  

╩ ≤⇔√ ─ ⌐ ╢

╕≢─ ⌐≈™≡│ ₁ 2011⌐ ⇔ↄ

╕≤╘╠╣≡™╢─≢ ⅜№╢ │∕∟╠

╩ ↕╣√™  

 

2.2 ┘ ⌐ ∆╢ ─ ≤

─ и  

20 2008 ─ ─

⌐╟╡ ⌐ ∆╢ ─ ⌐│ ⅝⌂

⅜ ╠╣√⅜ ─ ⌐

≈™≡│ ≤⇔≡ 1 3

╩ ™ ↑≡™√ ⌐ ∆╢ √⌂

⌐≈™≡╙ ─ⱪ꜡♩♃▬ⱪ

⅜≢⅝√ 2004 ⌐│ ≤⇔≡│№∫

√⅜ ⌐ ⌐ ⇔√─│ 2010

≢№╢ ↓─ ⌐ ∆╢ √⌂ │

⌐│ ≤─ ┘≢₈ ₉≤ ╪≢™√⅜

⌐™∫√╪₈ ₉≤ ╩ ⅎ

⌐₈ ₉≤™℮ ≤⌂∫√

─ │ ╛

≤ ♃fi◒⸗♦ꜟ╩ⱬכ☻≤⇔√ ╩

⇔≡⅔╡ ↓╣⌐╟∫≡ ⌐│₈♃fi◒

⸗♦ꜟ╩ ≤⇔≡ 3≈─ ♃

fi◒ ♃fi◒

♃fi◒ ╩╙≤⌐ ה ה

╩ ⌐ ⇔≡™╢₉≤™℮ ⅜

≤⌂∫√ ─ ⌐│ ╛

⌂≥─ ─ ⌐ ╦╢ ⅜
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↕╣≡⅔╡ ∕─ ≤⇔≡ ⌐ ╢

⌂ ⌐╟╢ ≤─ ⅜ ™↓≤⅜

№→╠╣╢ ה 2015⌐╟╡

│ 1 ╛ 3 ⌐ ═

─ ╩ ⇔√℮ⅎ≢ ╡╩ ⌐

╠∆↓≤⅜ ≢№╢↓≤⅜ ⌐ ↕╣

√↓≤⅛╠ 2014 ⅛╠

─ ┼─ ╩ ⌐ ∆╢↓≤≤

⌂∫√  

⌂⅔ ─ ⌐ ⇔≡│ ⇔≡

─ 2017─ ╙

╘╠╣√ ↓↓≢ ≤│ 2.1⌐ ∆ 3≈

─ ╩ ∆⅜ ↓╣⌐╟╡ ⌂ ╩

∆ ─ ─ ╕╡╩↕╠⌐ ⌐

∆↓≤⅜≢⅝╢╟℮⌐⌂∫√  

─ ≤ ─

⌐╟╡ ה ─ │ ─

≤⅔╡ ∆╢↓≤≤⇔√  

ה ¶ ─ │

1 3 ⅛╠

⌐  

¶ ─ ╩ ⌐ ∆╢

─ │ ≤ 1

3 ─ ╖ ╦∑⅛╠

≤ ─ ╖ ╦∑⌐

 

¶ 15 km ─ ─ ⌐≈™≡

│ ה ─ 1

3 ≢◌Ᵽכ⇔≡⅝√⅜

─ ⌐ ™ ↄ─ ⅜

≤⌂∫√↓≤⅛╠ │

 

↓╣╠ ⌐╟∫≡ ┘ ה

─ │

≤™℮₈ ≤─ ─ ™ ₉

─╖≤⌂╡ ≤⇔≡ ↄ ™≡⅝√

│ ↕╣╢↓≤≤⌂∫√ ⌂⅔

─ ╛ ─ ⌐ ℮ ⌂

⇔╩ ⌐ ╛ ─ ⌐ ⇔≡

₈ ╟╡╙ ™ ₉╩ √⌐ ↑√

↓╣│ ─╟℮⌐ ∆╢ ⌂ ⌐

⇔ ⅜ ↕╣√ ─ ⌂╢ ┘⅛↑

┼─ ╩ ⇔≡ ⇔√╙─≢ ≤⇔

≡│₈ ─ ₉⌐ ∆╢

╙─≢№╢  

↓↓╕≢⅜ ╛ ⌐ ∆╢ 2010 ─

⌂ ≢№╢ ↓↓⅛╠│ ─

╛∕╣╩ ╕ⅎ√ ─ ╙ ⅎ⌂⅜

╠ ─ ⌐ ╢╕≢─ ╩

═╢  

 

Â ₈a √⌂☻

⌐ₑ☺כ♥ ⇔√ ≤ ה

─№╡ ₉ 2015 7  

⅜ 50 mm╩ ╢ ⅜ ⌐

⇔≡™╢⌂≥ ─ ╡ ⅜ ה

ה ⇔≡™╢↓≤ ╩ ╕ⅎ

│₈ ⌐☺כ♥☻⌂√ ⇔√ ה ─№

╡ ₉ 20151 ╩≤╡╕≤╘ ₈ ⅜

╩╟╡ ╠⌐ ╦╢ ≤⇔≡ ≢⅝╢ 

 

 

2.1  ─ ⌐ ℮ ⌂  

─

⌐ ↕╣≡™╢
─℮∟⁸ ⅜15 km ─

4,002

⌐ ↕╣≡™╢
≡─

21,394
β

─ 5 km 1 km

─ 30 10

β 29 2017
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╟℮ ╩╟╡ ⇔≡ ╩ ∆╢↓≤

⅜ ≢№╢₉≤™℮ ⅜ ↕╣√  

≢│ 25 2013 ⅛╠

ⱷ♇◦ꜙ ─₈

─ ₉─ ╩ ⇔≡™√⅜

⌐⅔↑╢ ₈a √

⌐ₑ☺כ♥☻⌂ ⇔√ ≤ ה

─№╡ ₉ 20157 ⌐⅔™≡ ₈

⌐≈™≡╙ ─ ≢ ™╢√

╘─ ⌂ ╩ ⇔ ∕─ ─ ⌐╟╡

╩ ⌐ ⇔√ ⱷ♇◦ꜙ

─ ⌂╢ ⌐╙ ╡ ╗═⅝₉₈ⱷ♇◦ꜙ

≤ ╘ ⅜ ⇔√

─ ⌂ ≤╩ ⌡ ╦∑╢↓≤≢

─ ╩ ╡ ╗₉≤™∫√ ⅜

↕╣√  

 

Â ₈ ─ ה

꞉כ◐fi◓◓ꜟכⱪ₉ 

27 9 ה ≢│

─ ⌐╟╢ ⌂

⅜ ⇔√∞↑≢⌂ↄ ─ ╛

─ ≤™∫√ ה

─ ≢╙ ⅜

∂ ™─ ⅜ ∆╢⌂≥ ⌂ ⅜

∂√  

↓─ ╩ ↑≡ ─ ⌐ ↕

╣√₈ ─ ה ꞉כ◐fi◓◓

ⱪ₉≢│₈כꜟ │ ⅜ ╘≡ ™√

╘ ╛ ⅛╠─ ⅜№∫√ ⌐│

⌐ ⅜ ╕∫≡™╢↓≤⅜ ↄ ∕─ ⅛╠

⅝ ∆╢≤⅛ⅎ∫≡ ≢№╢₉≤™℮

⅜ ↕╣≡⅔╡ ∕─ ≤⇔≡₈

╛ ⅛╠ ╩ ∆╢╟℮⌂

╩ ∆═⅝≢№╢₉≤─ ⅜⌂↕╣√ ↓╣

│ ─∟─ ─ ─ ⌐≈⌂⅜

╢↓≤≤⌂∫√  

 

Â ─ ה ⱴ♬ꜙ▪ꜟ ●▬

♪ꜝ▬fi⌐ ∆╢  

28 2016 10 ⌐╟╢ ≢

│ ≢№╢ ⅜ ⇔

─ ─ 9 ⅜ ↄ⌂∫√╒⅛

┘ ─ ≢ ה

─ ≢╙ ┘ ⅝⌂

⅜ ⇔√  

↓─ ╩ ↑≡ ⌐╟╡ ↕╣√₈

─ ה ⱴ♬ꜙ▪ꜟ ●▬♪ꜝ▬

fi⌐ ∆╢ ₉─ 201612 ≢

│ ₈ │ ─ ⌐ 1◌ №╢─╖

≢№╡ ─ ╩ ⌐⇔≡ ♃▬Ⱶfi

◓╩ ∆╢↓≤ ⅜ ⌂ ≢№∫√₉≤™

℮ ⅜ ↕╣√ ≢│

⇔√ ≤ √⌐ ⇔√ ⌐╟∫

≡ ↕╣╢ ─ ⱷ♇◦

ꜙ ─ ╩ ╘≡™√⅜ ∕─╟℮⌂

↓─╟℮⌂ ╕⇔™ ⅜ ⇔√  

⌐ ─ ─ ╩ ⇔√≤↓╤

⅜ ⇔≡ ⌐ ─ ⅜

╣ ╪≢⅝√≤↕╣╢ ─ ─

≢ ⇔√ ⅜₈ ╩

⅝ↄ ∆╢ ₉⌐ ≢ ⇔≡™√↓≤⅜

↕╣√ ↓─ ╩ ╕ⅎ ⌐

⅔™≡₈ ─ ╩╟╡ ⌐∆╢

√╘ ≤ ⅜ ⇔≡

─ ╩ ∆═⅝≢№╢₉≤™℮

⅜ ↕╣╢↓≤≤⌂∫√  

↓─╟℮⌂ ⌐⅔↑╢ ─╙≤ ₈

⌐ ∆╢●▬♪ꜝ▬fi₉ 2017

1 ≢│ ⌐⅔™≡ ⅜ ∆╢

─ ™ ⅛╠ ─ ╩ ≤∆

╢√╘ ─ ⌐ ⅎ ∕─ ─

─ ╖⌐ ∆╢ ≤⇔≡ ─

─ ╩ ∆╢↓≤⅜

√⌐ ↕╣√  

 

↓╣╠ ≢─ ה ╩ ╕ⅎ

│ 29 20177 ⅛╠ ─

ⱷ♇◦ꜙ ╩₈

─ ₉⌐ ⌐ ⅎ

₈ ─ ₉ ┘₈

─ ₉─ ╩ ⇔√ ╕√
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─ ┼─ ─

╛ ─ ─ ╩№╦∑≡

⇔ ה ─ ╩ ∫√  

⅜ ╩ ≤⇔√ ─

─ ⌐ ╦╢ ⌂ ─

≢№╢ ≤─ ─ ™ ─ ┼

─ ≤ ─ ⌐╟∫≡ ─

╛ ─ ─ ╩ ∆╢

√╘─ ⌐ ⅝⌂ ⅜ ╠╣√╙── ↓─

╙ ≤⌂ↄ ⌂ ⅜ ⇔≡⅔

╡ ⅝ ⅝ ─ ≤≤╙⌐

╛ ⌐╙ ╡ ╗↓≤⌐⌂╢  

 

2.3 ─ ≤ ꜠ⱬꜟ┼─

й  

─ 20177 4 ─

⌐₈ 29 7 ₉≤ ╩

╘╢↓≤≤⌂╢ ⌐╟∫≡ ╩ ╣╢

≢№╢ ⌂≥≢ ⅜

⇔ ↄ─ ╩ ℮ ⌂ ⅜ ∂√

↓─ ╩ ↑≡ ⌐₈ 29 7

╩ ╕ⅎ√ ⌐ ∆╢ ₉

⅜ ↕╣ ╛ⱥ▪ꜞfi◓≢ ╠╣√

╩╙≤⌐ ⌐ ⇔≡ ╘╠╣╢

⅜ ╡╕≤╘╠╣√ ⌐│

─ ≤⇔≡₈ ≤─ ─ ™ñ

ò ─ √⌂ ─ ─ ה ⌐ ↑

⌂≥─ ⅛╠─ ╩ ₉∆╢↓≤

─ ה ─ ≤⇔≡₈

ה ─ ⌐≈™≡ ⌐╟

╢ ─ ─ ╩ ₉∆╢↓≤

⅜ ↕╣√ ∕↓≢ ≢│

─ ╛ ─ ─ ⌐ ∆

╢ ╛ ꞉כ◒◦ꜛ♇ⱪ─

─ ─ ─ ╩ ∫√ ╕√

⌐⅔™≡╙₈ ─ ₉─

≤ ─ ─ ─ ─

2018╩ ─ ⌐ ⇔

≡ ∆╢⌂≥ ⅜ ≤⌂∫√

─ ╙ ↕╣√ ↕╠⌐ ─

♃כ♦│≡™⅔⌐ ─ ╙ ≢№

╢↓≤⅛╠ ♥꜠ⱦ ╛ ─▪ⱪꜞ ⌐

⅔™≡ ─ ╩╟╡ ⇔

≡╙╠ⅎ╢╟℮ 30 2018 5 ⅛╠

│ ꜟ▬□ⱪⱨכ▼◦⌐√ ♃כ♦╢╟⌐

╩ ⇔√  

30 2018 7 ⌐│ ╩

⌐ ⌐ ™ ≢ ⌂ ≤⌂╡

─ ⅜ ≢ ⇔

ה │ 200╩ ⅎ╢⌂≥

⌐╖╢ ⌂ ≤⌂∫√ ₈  30 7

₉≤ ╩ ╘╠╣√↓─ ≢│

⅜ ╩ ∆╢ ⅜№╢≤─

╩ ℮ ⌂ ─ ↓╢⅔∕╣⅜

⇔ↄ ↄ⌂╢√╘ ⌂ ⅜ ≢№╢↓

≤│ⱴ☻ⱷ♦▫▪ ╩ ∂≡ ⌐ ↄ ⅎ╠

╣ ↄ─ ≢│ ⅛╠ ⌐╟

╢ ─ ┘⅛↑╙ ╦╣≡™√ ↓─╟℮⌐

─ ╩ ∆ │ ↕╣≡™√╙──

╩≤╠∏ ⌐ ╕╢ ⌐╟╡ ↄ─

⅜ ↄ⌂╢≤™℮ ≤⌂∫√ ↓─

╩ ≤⇔ ה ∆╢ ⌐ ⇔

≡ ─ ╩ ∆╢√╘

─ ⌐₈  30 7

⌐╟╢ ה ⅛╠─ ⌐ ∆╢꞉כ◐

fi◓◓ꜟכⱪ₉⅜ ↕╣√ ꞉כ◐fi◓◓ꜟכ

ⱪ 201812 ≢│ ─ 1≈≤⇔

≡₈ ─ ≤≤╢═⅝ ─ ⅜ ⌐

↕╣∏ ⅜ ⌐ ┘≈™≡™⌂

™₉↓≤⅜ ↕╣√ ∕⇔≡ ∆═⅝ ⌂

≤⇔≡ ⅜≤╢═⅝ ╩ 5 ⌐ ↑√

꜠ⱬꜟ≤ ≤─ ╩ ⌐∆╢∞

↑≢⌂ↄ ₈ ⅜ ╠ ╩≤╢ ─ ⌐

≤⌂╢ ₉ ⌐ ⇔≡╙

≤⌂╢ ꜠ⱬꜟ⅜ ⅛╢╟℮⌐ ∆═⅝

≢№╢≤↕╣√ ↓─ ╩ ↑ ─

≤⇔≡ ⅛╠ ⌐₈

꜠ⱬꜟ₉╩ ∆╢≤≤╙⌐ ─

⌐ ⇔≡╙₈ ꜠ⱬꜟ ₉

≤⇔≡ ≠↑╢↓≤≢ ꜠ⱬꜟ≤─ ⅜

↕╣√  

∕─ ╩ ⌐ ⅛≈
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2.2  ─ ⅎ ⌐ ∆╢ ╩ ╕ⅎ≡ ⇔√ ─  

6
─

─

5 kmⱷ♇◦ꜙ ⅛╠1 kmⱷ♇◦ꜙ ⌐

7
─

☻ⱦכ◘
⅜ ∆ ─ ╩ ⅎ╢ⱪ♇◦ꜙ

─ ╩☻ⱦכ◘ ≤ ⇔≡

12 ─
⌐ ╛

─ꜞ☻◒ ╩ ⌡ ╦∑≡ ≢⅝╢╟℮

2 5
─

─
─ ╩⁸ ─ ⌐Ɫ♇

♅╩⅛↑≡

3 3
─ ╩

₈◐◐◒ꜟ₉⌐
─ ╩ →╢√╘⁸ ─

╩₈◐◐◒ꜟ₉≤⇔≡

3 10

1 ╕≢─ ╩ ™≡ ⇔√

─ ╩ 4 14 ─

≢│∂╘≡
 

 

 

⌂ ╩╙√╠⇔√

19 ╩ ↑≡ ↕╣√꞉כ◐fi◓◓ꜟכ

ⱪ 19 ⌐╟╢ ⅛╠─

⌐ ∆╢꞉כ◐fi◓◓ꜟכⱪ ≢│ ה

─№╡ ⌐ ∆╢ ⌂ ─ ⅜

↕╣√ ↓╣╩ ╕ⅎ 3 2021 ⌐

│ ⅜ ↕╣ ꜠ⱬꜟ ⅜

⌐ ↕╣╢≤≤╙⌐ ꜠ⱬꜟ

─ ⅜ √⌐ ╕∫√ ↓─╟℮⌂

─ ⌐ ∆╢═ↄ ⌐⅔

™≡╙ 4 2022 6 ⅛╠

─ ꜠ⱬꜟ ╩₈ ₉ ⌐ ∆╢≤

≤╙⌐ ꜠ⱬꜟ ─₈ ₉

⇔≡ ꜠ⱬꜟ≤─ ╩╟╡ ⅛╡╛∆ↄ

ⅎ╢╟℮⌐∆╢ ╩ ∫√  

│ ─ ⌐⅔↑╢ ≤⇔≡

─ ≢№╢⅜ ╙₈  30 7

₉₈ ₉₈ 2 7 ₉

─ ⌂ ╩ ↑≡

⅛╠ ∆╢₈

─ ⅎ ⌐ ∆╢ ₉╩ ⇔

─ ⅎ ╩ ⌐ ─ ╩

∫√ 2.2⌐ ≢─ ╩ ╕ⅎ≡

⇔√ ⌐ ∆╢ ╩ ∆  

╛ ≢─ ╩ ╕ⅎ

√ ─ ≤╡╦↑ ה

─ ≤ ─ ה ⌐ ╢

╛ ⌐≈™≡ ⇔ↄ ═≡⅝√ 4 2022

6 ─ ꜠ⱬꜟ⌐ ⇔√ ─

⌐╟∫≡ ⌐╟╢ ─ ╛

─ ─ ╩ ∆╢√╘─ ─

─ │ ≈─ ╩ ⅎ√≤™ⅎ │

╛ ─ ⅜╟╡ ≤

⌂∫≡ↄ╢ ≢ ⸗♦ꜟ─ ╛

⇔ ה ╛ ∕─╙──

⌐ ∆╢ │ ╙ ⇔≡ ⇔≡

™ↄ ⅜№╢  

 

3 ⌐╟╢ ╩ ∆  

⌐╟∫≡╙√╠↕╣╢

─ ─ ╕╡╩ ∆╢√╘⌐│

─ ┼─ ה ╛ ┼─ ≤™∫√

╩ ⌐ ╡ ℮ ⅜№╢ ≢│

⸗♦ꜟ─ 1≈≢№╢♃fi◒⸗♦ꜟ╩ ⇔

∕╣∙╣─ ꜞ☻◒

⌐ ⇔≡

─ 3≈─ ╩ ⇔≡™╢  
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3.1 ♃fi◒⸗♦ꜟ≤ 3≈─  

 

ה 3.1 ה ─ 20233  

ה
ה

38
1  0.00833 × 0.0125
1km

ה
ה

38
1  0.00833 × 0.0125
1km

ה
ה

ה

44
1  0.00833 × 0.0125
1km
22,000

ה ♃fi◒⸗♦ꜟ
1km ⁸♃▬ⱶ☻♥♇ⱪ10

ה

ה

♃fi◒⸗♦ꜟ
1km ⁸♃▬ⱶ☻♥♇ⱪ10

♃fi◒⸗♦ꜟ
1km ⁸♃▬ⱶ☻♥♇ⱪ1

ה

ה

♃fi◒⸗♦ꜟ
1km ⁸♃▬ⱶ☻♥♇ⱪ10

♃fi◒⸗♦ꜟ
1km ⁸♃▬ⱶ☻♥♇ⱪ1

ה
ה
ⱴ♬fi◓─ ─

⌐ ∫≡⁸1km ╩↕╠⌐6
⇔√ ↔≤⌐ ⌐│
170m ⌐ ⁸ │ 260
⁸♃▬ⱶ☻♥♇ⱪ1

ה

ה

ה

ה
10 ╗
6 ╕≢─1 ─
⁷
30 ╕≢─1 ─
⁷MSM ●▬♄fi☻
⁷MSM ●▬♄fi☻

ה

ה

ה

ה

⁸
10 ╗

1 ╕≢─10 ⌐
⁷ ♫►◐ꜗ☻♩
6 ╕≢─1 ─
⁷
30 ╕≢─1 ─
⁷MSM ●▬♄fi☻

ה

ה

ה

ה

⁸
10 ╗

1 ╕≢─10 ⌐
⁷ ♫►◐ꜗ☻♩
6 ╕≢─1 ─
⁷
30 ╕≢─1 ─
⁷MSM ●▬♄fi☻
⁷MSM ●▬♄fi☻

ה
ה
ה

10
6 ╕≢─1 ─ 10
30 ╕≢─1 ─
⁷1

ה
ה
ה
ה

10
1 ╕≢─10 ─ 10
6 ╕≢─1 ─ 30
30 ╕≢─1 ─
⁷1

ה
ה
ה
ה

10
1 ╕≢─10 ─ 10
6 ╕≢─1 ─ 30
30 ╕≢─1 ─
⁷1

 

 

3.1│♃fi◒⸗♦ꜟ≤ 3≈─ ─ ╩

⇔√ ≢№╢ ♃fi◒⸗♦ꜟ─ ≤⌂╢

│⌐♃כ♦ ╩

™≡™╢ ⌐│ ♃fi◒ ⌐√╕∫≡™

╢ ⅜ ♃fi◒⅛╠ ╣ ╢   

⅜ ♃fi◒⅛╠ ╣ √ ╩

≢ ╘√╙─⅜ ⌐ ∆╢

3.1⌐ ⇔≡™╢ ─ ╩

⇔√ √∞⇔ ↓─ │ 20233 ─

╙─≢№╡ ─ ─ ⌐╟∫≡ ↕

ḱ

פּ

ḱ

פֿ
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╣╢ ⅜№╢↓≤⌐ ↕╣√™  

≢│╕∏ ♃fi◒⸗♦ꜟ─ ≤⌂╢

─⧵≥♃כ♦ ⌐≈™≡ ⇔√

≢ ™╢♃fi◒⸗♦ꜟ⌐≈™≡ ═╢ ∕─

∕╣∙╣─ ≤ ⌐≈™≡ ∆╢  

 

 ♃כ♦ 3.1

─

⌐│ ≤⇔≡ ⌂ ╩

╙≈ ⅜♃כ♦ ≤⌂╢ ─

⅜ ⱷ♇◦ꜙ JIS X 0410≢ ↕╣╢

ⱷ♇◦ꜙ─ 3 3 ⱷ

♇◦ꜙ ⌐ ∆╢ 1 km ⌐ 1 km

≤ ∆╢ ≢№╢↓≤⅛╠ ♃כ♦

⌐≈™≡╙∕╣≤ ─ ⅜ ╕⇔™

╕√ ⌐│♃fi◒⸗♦ꜟ─ ≢

№╢10 ─ ╩ ∆╢↓≤⅜ ╕⇔™

√∞⇔ ⌐ ╙≡∫№≢♃כ♦─

⌂ ╩ ∆↓≤≢ ╩ ∆╢

↓≤│ ≢№╢ ⅎ┌ 5 km ╩♃כ♦─

1 km ≡ ∂ ≤⇔√╡ 1 כ♦

♃╩ 6 ⇔≡ 10 ≤⇔√╡⇔≡ ♃fi◒

⸗♦ꜟ⌐ ∆╢↓≤╙≢⅝╢  

≢│ ♃fi◒⸗♦ꜟ ─ ≤

⌂╢ ≤⇔≡ ⌐│ ╩

⌐│ ♫►◐ꜗ☻♩

MSM ●▬♄fi☻ ╩ ⇔≡™╢ 3.1

≢│ ─ ⌐ ∆╢

≤ ─ ⌐≈™≡

⇔ↄ ═╢  

┘ ⌐│ ╩

⇔≡ ⌂ ╩♃כ♦ ™≡ ⇔√

♃כ♦ ₈ ₉ ≤ ╟╡ ↄ─ כ♦

♃╩ ™≡ ♃כ♦√⇔ ₈ ₉ ─ 2

⅜♃כ♦─≈ ∆╢ 2019  2019

│ ⌂ ⌐╟╡ כ♄כ꜠ה

─ ⌂≥ ⅜♃כ♦╢⅝≢ ╠╣

≢│ ⌐ ⇔≡ ∆╢ ⅜№╢⅜

10 ─ ≢ ─ ⅜ ╠╣

╢ ⅝™ ⅜№╢ ≢ │ 30 ≤

│ ∆╢╙── ≤ ⇔≡ ↄ

─ ╩ ∆╢↓≤⅜≢⅝ ⌐ ═

╟╡ ─ ╩ ╢↓≤⅜≢⅝╢ ↓─

╟℮⌂ ─ ─♃כ♦ ╩ ⅛∆√╘

┼─ ⌐ ⇔≡│ ה ─

╩ ∆╢↓≤⌐╟╡

≤ ─ ╩ ∫≡™╢  

3.2⌐ ─ ⌐⅔↑╢ ─

╩ ⇔√ ≢│ ≢ ╠╣╢

10 V ─ ◓ꜝⱨ ╩ ™╢⅜

 

 

3.2 ≢ ™╢ 10 ─  

A

01:10 02:00 03:1001:00

10

02:10 03:00

10
1

ṬY1

10 Y1/X1

B

V1
V2 V3

V4

V5

V6
V7

V8

V9

V10

V11

V12

10
1

W1 W2
W3

W4

W5

W6

ṬY3

ṬY2

W7

W8

W9

W10

W11

W12 10 Y3/X3

10 Y2/X2

C

10
1

V13
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∕─╕╕♃fi◒⸗♦ꜟ⌐ ∆╢─≢│⌂ↄ

┘ ≢ ╠╣╢ 1 Y1

Y2Y3⌐╟╢ ╩ ∫√℮ⅎ≢ ↕╣√

10 W ─ ◓ꜝⱨ ╩ ∆╢╟℮⌐

⇔≡™╢ ↓℮∆╢↓≤≢ 10 ─

─ ╩ ⇔≈≈ ╟╡ ─ ™ ╩

♃fi◒⸗♦ꜟ⌐ ≢⅝╢╟℮⌐⌂╡

⌐╟∫≡ ∆╢ ╛ ─ ⌂

┼─ ⌂ ⅜ ≤⌂╢↓≤⅜

╕╣╢  

 

3.2 ♃fi◒⸗♦ꜟ 

♃fi◒⸗♦ꜟ≤│ ╩ ⅛─♃fi◒⌐

⅝ ⅎ ♃fi◒⌐ 1 2 ─ ≤ 1 ─ ╩

↑≡ ⅛╠─ ╩ ⅛╠─ 

 

 

3.3 ─ ≢ ™╢

♃fi◒⸗♦ꜟ  

╩╟╡ ┼─ ⌐⌂∙╠ⅎ√⸗♦ꜟ

⸗♦ꜟ ≢№╢  

≢│ ─ ⌐ ♃fi◒⸗

♦ꜟ≤ ♃fi◒⸗♦ꜟ╩ ™≡™╢ ™∏

╣─♃fi◒⸗♦ꜟ╙ │ 1 km

─ ╩ ⇔√╙─≢№╢  

♃fi◒⸗♦ꜟ│ Ishihara and Kobatake

1979╩ⱬכ☻≤⇔√╙─≢

─∕╣∙╣≢ ⇔

≡™╢ √∞⇔ ⸗♦ꜟⱤꜝⱷכ♃│

≤ ה ≤≢∕╣∙╣

⌂╢ ╩ ™≡⅔╡ ╕√ ה

─♃fi◒⸗♦ꜟ⌐│ ╙ ⅎ≡

™╢  

♃fi◒⸗♦ꜟ│ ⌐ ╩ ≤

⇔√⸗♦ꜟ≢ ה ─

⌐ ™≡™╢  

≢│ ∕╣∙╣─♃fi◒⸗♦ꜟ─

╛ ⌂≥╩ ∆╢  

 

3.2.1 ♃fi◒⸗♦ꜟ  

─ ⌐│ Ishihara and Kobatake

1979─ ♃fi◒⸗♦ꜟ╩ ™≡™╢

 3.3 ♃fi◒┼─ ╛ ⅛╠

─ │ ♃fi◒─ ⌐ ∆╢ ♃fi

◒⌐│ 2≈ ♃fi◒ ┘ ♃fi◒⌐│ 1≈

─ ⅜№╡ ∕╣∙╣ ─ ╩ ⇔√

⌐ ⅛╠─ ⅜ ∆╢ Ishihara and 

Kobatake1979─♃fi◒⸗♦ꜟ≢│ ♃fi

◒⅛╠─ │ ╩ ♃fi◒⅛╠─

│ ╩ ♃fi◒⅛╠─ │

╩ ∆  

⌂⅔ ─ ≢│ ─♃fi

◒Ɽꜝⱷכ♃╩ ™≡™╢ ⌐│ Ishihara 

and Kobatake1979≢ ↕╣√ 5≈ ─Ɽꜝ

♃fi◒

♃fi◒

♃fi◒

L1

(mm)

L2

(mm)

L3

(mm)

L4

(mm)

Ŭ1

(hr
-1

)

Ŭ2

(hr
-1

)

Ŭ3

(hr
-1

)

Ŭ4

(hr
-1

)

ɓ1

(hr
-1

)

ɓ2

(hr
-1

)

ɓ3

(hr
-1

)

15 60 15 15 0.10 0.15 0.05 0.01 0.12 0.05 0.01

3.2 ─ ≢ ™╢♃fi◒Ɽꜝⱷכ♃  
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ⱷכ♃─℮∟ ﬞ ⌐ ∆╢Ɽꜝ

ⱷכ♃╩ ⇔≡™╢ 3.2  

♃fi◒─ │ ─ ≢ ╘╠╣╢

Ὓ ὸ Ўὸ ρ ‍ЎὸϽὛ ὸ 

ή ὸϽЎὸ Ὑ             (3.1) 

Ὓ ὸ Ўὸ ρ ‍ЎὸϽὛ ὸ 

       ή ὸϽЎὸ ‍ϽὛ ὸϽЎὸ    (3.2) 

Ὓ ὸ Ўὸ ρ ‍ЎὸϽὛ ὸ 

           ή ὸϽЎὸ ‍ϽὛ ὸϽЎὸ    (3.3) 

↓↓≢ Ὓ Ὥ ρȟςȟσ│ ♃fi◒─ ‍│ 1

№√╡─ ή│ ⅛╠─ Ўὸ

│ ─ 10

Ὑ│Ўὸ √╡─ ≢№╢  

 

 

 

3.4 ♃fi◒⸗♦ꜟ  

╕√ ♃fi◒─ ⅛╠─ │ ─ ≢

╘╠╣╢  

ή ὸ ‌ Ὓ ὸ ὒ ‌ Ὓ ὸ ὒ     (3.4) 

ή ὸ ‌ Ὓ ὸ ὒ                  (3.5) 

ή ὸ ‌ Ὓ ὸ ὒ                  (3.6) 

↓↓≢ ‌│ 1 №√╡─ ὒ│

─♃fi◒ ⅛╠─ ↕≢№╢  

 

3.2.2 ♃fi◒⸗♦ꜟ ה

 

≢│ Ishihara and 

Kobatake1979─ ♃fi◒⸗♦ꜟ╩╙≤

⌐ 1 km ─ ⌐╙ ≢⅝╢╟℮♃

fi◒─ ╛Ɽꜝⱷכ♃╩ ⇔√╙─╩ ™

≡™╢ 3.4 ↓─♃fi◒⸗♦ꜟ│ ⌐

╩ ⌐ ™╢─≢ ₈ ♃fi◒⸗♦ꜟ₉

≤ ╪≢™╢ ↓↓≢ ─ │ 100 m

ⱷ♇◦ꜙ ₈─♃כ♦ ₉₈∕─ ─ ₉

₈ ₉₈ ₉₈◗ꜟⱨ ₉₈∕─ ─ ₉⌐

∆╢ⱷ♇◦ꜙ≤⇔≡™╢ ≢ ™

╢ ♃fi◒⸗♦ꜟ≤─ ⌂ │

─≤⅔╡≢№╢  

¶ Ishihara and Kobatake1979≢ ↕╣╢ 5

─ ─ ─ ≢ ╠╣√Ɽꜝⱷכ

♃╩ ─ ⌐№╦∑≡ ≢ ™ ↑

≡™╢ 3.3 ┘ 3.5  

¶ ─ ─ ─╟℮⌂ ─ ™

≢№∫≡╙ ⌐ ™ ⅜ ∫√

⌐│ №╢ │ ⌐ ∆╢ ↓╣╩

∆╢√╘ ♃fi◒⌐ ─ 3.4

─ ή≢ ∆ ╩ ↑≡™╢ ↓─

No.
L1

(mm)

L2

(mm)

L3

(mm)

L4

(mm)

L5

(mm)

F1

(10min
-1

)

F2

(10min
-1

)

F3

(10min
-1

)

R1

(10min
-1

)

R2

(10min
-1

)

R3

(10min
-1

)

R4

(10min
-1

)

R5

(10min
-1

)

1 40 75 15 75 15 0.20 0.08 0.01 0.30 0.30 0.12 0.06 0.01

2 30 60 10 60 15 0.20 0.08 0.01 0.30 0.40 0.15 0.06 0.01

3 15 60 10 60 15 0.20 0.03 0.01 0.30 0.40 0.15 0.06 0.01

4 30 75 5 75 15 0.16 0.02 0.01 0.30 0.40 0.10 0.06 0.01

5 15 40 5 40 15 0.16 0.01 0.01 0.30 0.40 0.18 0.06 0.01

3.3 ♃fi◒⸗♦ꜟ⌐ ™╢Ɽꜝⱷכ♃  
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3.5 ♃fi◒⸗♦ꜟ⌐ ™╢Ɽꜝⱷכ♃─ 1⅛╠ 5─ │ 3.3─ No.╩ ∆  

 

│ ♃fi◒─ Ὓ⅜ὒ╩ ╢

≢ ⅛≈ ὒ╩ ╢ ὖ⅜№∫√

⌐─╖ ≤∆╢ ה , 2013 

¶ ∆╢ ⌐╟╢Ɫ▬♪꜡◓ꜝⱨ

─ ╩ ↕∑╢√╘ ♃fi◒─

⅛╠─ ↕ὒ ⌐ √⌂ ╩

⇔≡™╢ ה , 2015 

 

3.2.3 ♃fi◒⸗♦ꜟ ה

 

▪☻ⱨ□ꜟ♩ ⌐ ╦╣√ ≢│ ∫√

│ ⌐ ⇔⌐ↄↄ ╛⅛⌐ ╩ ╣

╢ ↓─ ╩ ∆╢√╘⌐

≢│ ♃fi◒╩ ⌐ 5 ═√♃

fi◒⸗♦ꜟ╩ ⇔ ─

⌐╟╡ ≤ ↕╣√ ⌐ ∆╢ ↓

─♃fi◒⸗♦ꜟ│ ⌐ ≢ ™╢─≢ ₈

♃fi◒⸗♦ꜟ₉≤ ╪≢™╢ ↓↓≢

─ │ 100 mⱷ♇◦ꜙ ₈─♃כ♦

₉₈ ₉₈ ₉⌐ ∆╢ⱷ♇◦ꜙ≤⇔

≡™╢  

♃fi◒⸗♦ꜟ╩ 3.6⌐ ∆ ≢

│ ⇔√ │ ⌐ ╛ ⌐ ╣

╖ ⅜ ⌐⅔↑╢ ⌂ ⌐⌂

╢≤ ⅎ╠╣╢↓≤⅛╠ I─ ≤⇔≡

♃fi◒─ Fi (i=1,2,3,4)┘ R5

╩ ─≤⅔╡ ⅎ╢ ה , 2015 

Ὂ Ὑ πȢφωρπϽÌÎὍ ψȢρςστȟὍ ρ̈́     (3.7)

Ὂ Ὑ πȢωψχωϽÌÎὍ ψȢρςστȟὍ ρ̈́     (3.8) 

     

3.6 ♃fi◒⸗♦ꜟ  

1
2
3
4
5
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⌂⅔ 5 ─♃fi◒│ ⅜ ╩ ╣≡

─ ⅛╠ ∆╢╕≢─

╩ ∆╢↓≤╩ ≤⇔√╙─≢№╡

♃fi◒⸗♦ꜟ⌐⅔↑╢ 3 ─♃fi◒≤ ═≡ ╟

╡ ┼─ ╩ ∆≤™℮╙─≢│⌂™  

⌐ ♃fi◒⸗♦ꜟ≤ ♃fi◒⸗♦ꜟ

─ ╩ ╠⅛⌐∆╢√╘ 3.7⌐

╘─ 1 ∞↑ 1 50 mm─ ╩

⇔√ ─◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆

♃fi◒⸗♦ꜟ│ 3.3⌐ ∆ No.3─Ɽꜝⱷכ

♃╩ ⇔√ ♃fi◒⸗♦ꜟ─ ─Ⱨכ

◒│ ⅛╠ 80 ⅛╠ 20

♃fi◒⸗♦ꜟ─ ─Ⱨכ◒│ 120

⅛╠ 60 ≤⌂∫≡⅔╡

─Ⱨכ◒│ ♃fi◒⸗♦ꜟ─ ⅜ ™↓≤⅜

╦⅛╢ ╕√ ♃fi◒⸗♦ꜟ─Ⱨכ◒ ─

│ ♃fi◒⸗♦ꜟ─ 10 ⌐ ⇔

♃fi◒⸗♦ꜟ≢│ ⅛╠3 ≢

╒╓∆═≡─ ⅜ ⌐ ⇔≡™╢

100 % ↓─╟℮⌐ ♃fi◒⸗♦ꜟ│ ⅜

⌐ ↄ ↕╣≡⅔╡ ─ ╩ ╕

ⅎ√╙─≤⌂∫≡™╢  

 

 

 

3.7 ╘─ 1 ∞↑ 50 mm/h─ ╩♃fi◒

⸗♦ꜟ⌐ ⅎ√ ─◦Ⱶꜙ꜠כ◦ꜛfi

 

 

 

 

 

 

3.3  

Soil Water Index: SWI│ 3.3

⌐ ∆ ♃fi◒⸗♦ꜟ╩ ™ ♃fi◒

─ ─ ≈╕╡ (3.1)⅛╠ (3.3)─ ≤

⇔≡ ─╟℮⌐ ↕╣╢  

ὛὡὍὛ Ὓ Ὓ             (3.9) 

♃fi◒⸗♦ꜟ╩ ™╢↓≤≢ ╛

─ ╩ ╕ⅎ√ ─ ╩

≢⅝╢╟℮⌐⌂╡ ⌂ ╟╡╙ ⌐

─ ⱳ♥fi◦ꜗꜟ╩ ≢⅝╢╟℮

⌐⌂∫√  

⌂⅔ ♃fi◒─Ɽꜝⱷכ♃│ 3.2─≤⅔

╡ ─ ╩ ™≡™╢√╘

─ ⌐│ ⌐╟∫≡ ⌂╢ ─ │

↕╣⌂™ ↓─√╘ ⌂╢ ─

─ⱳ♥fi◦ꜗꜟ╩ ∆╢ ⌐│∕─

⌐ ⅜ ≢№╢  

≢│ ─ ─ ╩ №╠

⅛∂╘ ⇔√ ≤─ ⌐ ≠™≡ ∫≡

™╢ │ ─ ╩ ⌐ ⇔≡

∆╢─≢ ─ ─ │ ⌐

⌐ ↕╣╢↓≤⌐⌂╢ ⇔√⅜∫≡

─ ∕─╙─⌐ ∆╢─≢│⌂ↄ

─ ⅜ ↕╣√ ≤─ ⌐╟∫≡

╩ ∆╢↓≤≢ │

ⱳ♥fi◦ꜗꜟ╩ ∆╢√╘─ ╟╡ ─

™ ≤⌂╢ ─ ⅎ ╛

⌐≈™≡│ 4 ≢ ⇔ↄ ═╢  

↓↓≢ ♃fi◒⸗♦ꜟ─ ™╩▬ⱷכ☺⇔╛

∆ↄ∆╢√╘ 3.8⌐ ≡─♃fi◒ ⅜ 0

─ ⅛╠ 1 50 mm─ ⅜ 10 ∫√

─ ┘ ♃fi◒ ─ ╩

∆ Ⱨכ◒ ⌐ ∆╢≤ ♃fi◒ ─Ⱨ

⅜◒כ ╙ ↄ ™≡ ♃fi◒ ♃fi

◒ ─ ≤⌂╢ ♃fi◒ ─ │ ╙ ↄ

144 ≢╙♃fi◒ │ 0⌐⌂∫≡™⌂™

♃fi◒ ─ ≢№╢ │

─ ⅛╠ 10 ≢Ⱨכ◒╩

ⅎ ∕─ │ 500 mm⌐ ⇔ 270≤

⌂∫≡™╢ ↓╣│ 10 ⇔√ ≢ 54 %

─ ⅜ ⌐ ∫≡⅔╡ 46 %─ ⅜
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3.8 ≡─♃fi◒ ⅜ 0─ ⅛╠ 1 50 mm─ ⅜ 10 ∫√ ─ ≤ ♃fi

◒  

 

 

 

3.9 30 7 ⌐⅔↑╢ ─ ≤

⌐≈™≡│ 4.2╩  

 

0.0
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0 24 48 72 96 120 144
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֗ ◙
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⌐ ⇔√↓≤╩ ⇔≡™╢  

⌐ ─ ╩ ∆ ≤⇔

≡ 30 7 ⌐⅔↑╢

─ ≤ ╩ 3.9⌐ ∆

⅜ ⇔√─│ 7 2 15 ↔╤≢№

╡ │∟╞℮≥∕─♃▬Ⱶfi◓≢Ⱨ

◒כ ─ 260╩ ⇔≡™╢ ↓↓≢ 7 3

⅛╠─ ╛ ─ ╩ ∫≡╖╢

≤ 3 ⅛╠ 4 ↑ ⌐⅛↑≡─ ⌐╟∫≡

╕≢ ⅜ ╕∫≡™╢ ⅜

≡ ╣╢ ∕─ ™∫√╪ ⅜ ╪≢ │

⇔√╙── 5 ⌐│ ─ ╕╡≤≤╙⌐

⅜ ⇔≡ ╩ ⇔√ 6 ⌐⅛

↑≡ ╡ ↄ ⌐╟╡ │ ╩ ⇔

⇔√№√╡╩ ⇔ ↑ 7 ⌐ ┘

⅜ ╕∫√ ≢ ─ ╩

⇔ ∕─♃▬Ⱶfi◓≢ ⅜ ⇔√

≢│ ─Ⱨכ◒≤ ─♃▬Ⱶfi◓

⅜ ⌐╟ↄ№∫≡™√⅜ ⌐ ╢╕≢

─ ⌐ ⌐╟∫≡ ₁⌐ ⅜

⇔≡™ↄ ⅜ ↕╣≡™╢↓≤⅜╦⅛

╢  

 

 

3.10 5 km ─ ≤

↕╣√ 1 km ─

─ │ 20185 ⅛╠ 10

1 km │ 5 km ⌐ ╕╣╢ ─

℮∟ ╩ 5 km ≤─

⌐ ™√  

─ ⌂≥╩ ═≡⅝√⅜

─ ⌐ 2019 6 ⌐ ⇔

√ ─ ─ ⌐≈™≡ ⌐

╣ ─ ╩ ⅎ╢  

│ │ 5 km ≢

↕╣≡™√⅜ ₈5 km ₉

2019 6 ⅛╠ 1 km ⌐

↕╣√ ₈1 km ₉ 1 km

─ ⌐│ 1 km ─

ה ─ ╩ ≤

╩ ╗ 9 ≢ ⇔√ ╩ ™≡™╢ ↓

╣│ 1 km ─ ה

─ ה ╩ ∆╢√╘─ ≢№╢  

╕≢─ 5 km ─ ⌐

⅔™≡│ 1 km ─ ╩ 2.5 km

≢ ╖ ↑ ⇔ 5 km ⌐ ╕╣

╢ 4≈─ 2.5 km ─ ─ ╩ 5 km

─ ≤⇔≡ ⇔≡™√ 2009↓─

√╘ 1 km │ ─ 5 km

≤ ⅜ ⌂╡ 30 2018

⌐╟╢ ≢│ 5 km ⌐

═≡ 8 % ↕⌂ ⅜ ↕╣╢ ≤⌂∫≡™

√ 3.10 ─ ⌐

™ ─ ╛

─ ⌐≈™≡╙ 1 km ╩ ™

√ ⌐ ∆↓≤⅜ ╕╣╢⅜ │ 1 km

─ ─♃כ♦ ⅜ ≢

⌂⅛∫√↓≤╛ ⇔ ∆╢ ╩

⇔≡ │ 5 km ⌐ ↕

╣√

╩ ≢⅝╢╟℮⌂ ╩ ↑

╢↓≤≤⇔√ ⌐│ 1 km ⌐

1.08523.10─ ⅝ 0.9215─ ╩ ∂╢

↓≤≢ 5 km ≤─ ╩≢⅝╢∞↑

↕ↄ⇔ ╕≢─ ╩∕─╕╕ ≢⅝╢

╟℮⌐⇔≡™╢ ⌂⅔ 1 km ⌐╟╢

⇔⅜ ⇔√ ⌐ ⇔≡│

⌂⇔─ ⌐ ⇔≡™╢  

 

 

 

y
:

1
km

x: 5km

10

102

103

104

105

106

x:5km

y
:1

k
m
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3.4  

│ ♃fi◒⸗♦ꜟ⌐╟╡ ↕╣

╢ ⌐ ⌐ ∂√ ╩ ∂√

╙─≢№╢  

ὍὙὍὗ ὅ                (3.10) 

↓↓≢ ὍὙὍ│ ὗ│♃fi◒⸗♦ꜟ

≢ ⇔√ ὅ│ ╩ ∆  

3.11⌐ ─ ╩ ∆

⅜ ≤∆╢─│ ╛ ⌂≥─

╩ ⅎ√ ⌐╟∫≡ ∆╢

≢№╢ ↓─ ─ ≢│ ─

─ ╣⅜ ⌂ ╩ √∆≤ ⅎ╠╣╢

⌐│ ♃fi◒⸗♦ꜟ⌐╟╡ ⇔√

╩ ∕─ ─ ─ ↕╩ ∆╙

─≤╖⌂⇔≡™╢ ≢ ≢│ ╛⅛⌐

⅜ ─ ™ ⌐ ╣ ∕─ ≢│ ⅜√╕

╡⌐ↄↄ⌂╢⌂≥ ─ ⌐│ ╙ ⅝ↄ

∆╢ ↓─ ╩ ⇔√╙─⅜ ╩

≤⇔√ ≢№╢  

↓↓≢ ─ ⌐│ ╛ ⱳfiⱪ

─ ⅜ ⅝ↄ ∆╢⅜ ─

≢│↓╣╠─ ▬fiⱨꜝ╩ ⌐ ╡

╪≢™⌂™ ≢ ─ ∕─╙─

⌐ ∆╢─≢│⌂ↄ ─ ╩№

╠⅛∂╘ ⇔≡ ⇔√ ≤ ∆╢↓≤

≢ ▬fiⱨꜝ─ ╙ ⌐ ∆╢↓≤

⅜≢⅝╢╟℮⌐⌂╡ │

ⱳ♥fi◦ꜗꜟ╩ ∆╢√╘─ ╟╡ ─ ™

≤⌂╢ ─ ⅎ ╛ ⌐≈

™≡│ 4 ≢ ⇔ↄ ═╢  

≢│ ─ ─ ⌐≈

™≡ ∆╢≤≤╙⌐ ╩ ∂≡

─ ╩ ∆ ⌂⅔ ─ ⌐ ™╢

♃fi◒⸗♦ꜟ⌐≈™≡│ 3.2╩ ─↓≤  

 

3.4.1 ─  

─√╘─ ─ ╩ 3.12

⌐ ∆ 3.12⌐ ∫≡ ⌐⅔↑

╢ ─ ╩ ∆╢  

ᵑ ⌐│ │ 250 m

≢ ∆╢ √∞⇔ ╩ ∂√

⌐│1 km ⌐ ╕╣╢16 ─

╩ 1 km ⌐⅔↑╢

≤∆╢  

 

 

 

 

3.11 ─  

 

︡

Ḯ

ú Ṭ

︢ קּ

אל

וֹ ךּ

צּ ḮḮךּ︣

ṡ Ṣ
︣ ṇ ḭ ︣ Ḯ

צּ Ḯךּ צּ
Ḯךּשּ

צּ Ḯךּ

צּ ḭשּ
ṇ ךּקּ ḭ

צּ ךּקּ
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3.12 ⌐⅔↑╢ │ 1 km │ 250 m │ 100 m

╩ ∆ ─ ⌐№╢ ─ ≢ ∆ ⌐ ∆╢ │ ⱷ♇◦ꜙ ┘

ⱷ♇◦ꜙ ≤⌂╢  

 

 

ᵒ 250 m ─ ⅛╠ 1 km╩

≤⇔≡ ╩ ∆╢ ─ ⌐

│ 100 mⱷ♇◦ꜙ─ ╩♃כ♦ ™╢

⌐ ↑≡ ⅜ ∆╢ 1 km ─

⅜ ≤⌂╡ ⌐ ╕╣╢

100 m ─℮∟ ⌐╟╡₈

ⱷ♇◦ꜙ ₉≤₈

ⱷ♇◦ꜙ ∕─ ─

◗ꜟⱨ ∕─ ─ ₉─ ╩◌►fi

♩∆╢  

ᵓ ᵒ≢◌►fi♩⇔√ ⱷ♇◦ꜙ ה ⱷ

♇◦ꜙ ┘ 3.2─ ה ♃fi◒

⸗♦ꜟ⅛╠ ↕╣╢ 1 km ─

╩ ™ ╖ ↑ ⌐╟╡ ήὭȟὮ 

mmùh ╩ ─ ≢ ∆╢  

ήὭȟὮ
В

В Ͻ
σφππρππ   (3.11) 

ὡ ὲ ὗ ὲϽ                    (3.12) 

ὡ ὲ ὗ ὲϽ ϽπȢχ ὗ ὲϽ ϽπȢσ (3.13) 

↓↓≢ ὡ ὲ│ ⱷ♇◦ꜙ⅛╠─ ╩

ὡ ὲ│ ⱷ♇◦ꜙ⅛╠─ ╩ ∆ n│

╩ ╗ 1 km 9 ╩ ∆

≢ ά ὲ│ 1 km ⌐⅔↑╢

100 mⱷ♇◦ꜙ ά ὲ│ 100 mⱷ♇◦ꜙ

ὗ ὲ│ ♃fi◒⸗♦ꜟ⅛╠─

ὗ ὲ│ ♃fi◒⸗♦ꜟ⅛╠─ ╩ ∆  

(3.11)─ ⱷ♇◦ꜙ⅛╠─ │

♃fi◒⸗♦ꜟ⅛╠─ ⅜ 70 % ♃fi◒

⸗♦ꜟ⅛╠─ ⅜ 30 % ∆╢╙─≤⇔≡

∆╢ ↓╣│ ⌐ ⇔√ ≢№∫
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≡╙ │ ⇔≡⅔╡ ≡─ ⅜

─℮∟⌐ ∆╢╦↑≢│⌂™≤™℮ ╩

╕ⅎ√╙─≢№╢ ╒⅛ 2008 (3.11)─

│ ╩ ⇔≡⅔╡ 3600 ┘ 1000

mm ╩ ∏╢↓≤≢ ήὭȟὮ│ ⌐ 1

№√╡─ mmùh ≤⇔≡ ↕╣╢  

 

3.4.2  

≢ ═√ ⌐╟╡ 250 m ─

─ ╩ ≤⇔√ ⅜ ↕╣

╢ ≢ ─≤⅔╡ ─ ─ ⌐

│ ⌐╟╢ ─ ╙ ≢⅝⌂™ ∕

↓≢ ↓╣╩ ─ ≤⇔≡ ⇔ ♃

fi◒⸗♦ꜟ─ ⌐ ∂√╙─╩

≤⇔≡™╢ ↓─ ╩ ⅎ╢↓≤≢

≢│ ╛⅛⌐ ⅜ ─ ™ ⌐ ╣ ╢√╘

↕╣╛∆ↄ ꜞ☻◒│ ≢

⅜ ╛⅛≢№╣┌ ─ ™ ⌐ ╣∏ ∆

╢ ꜞ☻◒│ ∆╢ ⅜

⌐ ↕╣╢  

ὅ│ ⌐⅔↑╢ 1 ă

─ Ὑ1ă⌐ ∆╢ I─ Ὑ─ ≤⇔≡

↕╣╢ √∞⇔ ⅜ 1 ă ─ ─

│ ⌐ 1≤∆╢ ≤│ ╩ ─

╛ ⌐ ⇔≡™╢ ↕─ ≢ ⇔√╙─≢

╩ ╣╢ ⅜ ∆╢ ─ ↕╩ ⇔√

≢№╢  

ὅ ρ            Ὅ ρ̈́    

ὅ
̈́

          Ὅ ρ̈́         (3.14) 

Ὑ
Ͻ

                      (3.15) 

↓↓≢ ὗ m3/s│ n│ⱴ♬fi◓─

s/m1/3 m│ ─ ⌐ ∆╢Ɽꜝ

ⱷכ♃ m ≢№╢ ↓╣╠─ ⅛╠

ὅ≤ Ὅ─ ⅜ ╠╣╢  

ὅ                         (3.16) 

↓↓≢─ Ὅ⌐│ 250 m ─

╩ ™╢ ≤│ ⅛╠

⅜ ╣╢ ─ ─╖╩ ™≡

╩ ⇔√╙─≢№╡ ⌐ ≤

─ ╩ ™╢─⌐ ⇔≡ ─

≤─ ⅜ ↄ ╩╟╡ ⌐ ∆╙─

≤ ⅎ╠╣╢ ה 2015

≤ ≤─ │ 3.13⌐ ∆≤⅔

╡≢№╢ ⅜ ≢№╢╒≥ │ ↕⌂ ≤

⌂╡ ─ ⅜ ⅝ↄ⌂╢ ∆⌂╦∟

│ ↕ↄ⌂╢ ↓≤⅜╦⅛╢  

 

3.4.3 ─  

↓↓╕≢ ═√≤⅔╡ │

╛ ≤™∫√ ⌐ ╦╢

╩ ⇔√ ≢№╢ ↓─√╘

─ ⌐ ∆╢ ─ │

⌐ ⅝ↄ ⌂╢  

↓↓≢│∕─╟℮⌂ ─

╩ ╠⅛⌐∆╢√╘ 3.14⌐ ─

⅜ ™ ─ ≢ ─ 1 ∞↑

⌐ ⌐80 mm/h─ ╩ ⅎ√ ─

─◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆ ⌐│

─ ╩ ∆╢↓≤│≢⅝⌂™─≢↓

↓≢─◦Ⱶꜙ꜠כ◦ꜛfi│№ↄ╕≢ ⌐

⅞⌂™⅜ ─ ╩ ∆╢

√╘⌐│ ≤™ⅎ╢ 3.14⅛╠

╛ ─ ⌂≥≢ ─ ⅜ ⅝ 

 

 

3.13 ≤  
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3.14 ⅜ ™ ╩ ⇔ ─ 1 ∞↑ ⌐ ⌐ 80 mm/h─ ╩ ⅎ√ ─

◦Ⱶꜙ꜠כ◦ꜛfi ┘ ─  

 

 

ↄ ─ ╪≢™⌂™ ─ ≢

─ ⅜ ↕ↄ⌂∫≡™╢↓≤⅜ ⅛╢

⌐ ⌂ ╩ ⅎ√⌐╙ ╦╠∏↓─╟℮⌂

⅜ ∂╢─│ ╛ ≤™∫√

⅜ ↕╣√ ≢№╢↓≤╩ ⇔≡™╢  

⌐ ╩ ™≡ ─ ╩

∆ 3.15│ 20146 23 ⌐

≢ ⇔√ ⌐⅔↑╢

╩ ═≡ ⇔√ ≢№

╢ ≢│ ─ ┘

─ ─∕╣∙╣≢ 100 mm/h ─

⅜ ↕╣√⅜ ⌐ ⇔≡│

─ ≢ ⅝⌂ ≤⌂∫≡™╢─⌐

 

 

 

3.15 ─ 20146 23 ה 19

30 ╕≢─ mm/h 19 30 ─  

 

0 10 20 30
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⇔ ─ ≢│ ⌐ ↕⌂ ≤⌂

∫≡™╢ ⌐ ⅜ ⇔√─│

─ ─ ≢№╡ ≢│ ─

│⌂⅛∫√ ─ ≢│ ─

╩ ⇔≡ ♃fi◒⸗♦ꜟ⌐╟╢

⅜ ↕ↄ ↕╣╢─⌐ ⅎ ⌂ ⌐╟∫

≡ ⅝⌂ ╙⅛⅛╢√╘ 100 mm/h ─

⌐╙ ╦╠∏ ⅜ ↕ↄ ↕

╣≡™╢ │ ─

⅜ 1 ≢№∫√√╘ ≤ ─

⌐ ╩ ⇔≡™√⅜

╩ ⌐ ™╢↓≤≢ ≢

│ ─⌂⅛∫√ ≢ ╩ ∑∏⌐∆

╗↓≤⌐⌂╢ ↓─╟℮⌂ ─ ╡ │

╛ ─ ⌐ ∆╢ ╩ ╘

─ ⌂ ⌐╙≈⌂⅜╢╙─≤⇔≡ ╘≡

≢№╢  

 

3.5  

│ ─ ─ ה

⌐ ≠™≡ ∫√ ⅜

⌐ ⇔ ⌐ ╣ ╢╕≢─

≤ ⌐ ╣ ╪∞ ⅜ ⌐ ∫≡ ⌐

╣ ╢ ╩ ⇔⌂⅜╠ 1 km

≢ ⌐ ∆╢ ╩ ╘√╙─

≢№╢ 3.16 ⌐│ ⇔√

⌐ ∆╢ ─ ╩≤∫√╙─╩

≤⇔≡™╢ ↓╣│ ⅛╠

╕≢╩ ⌐ ╩♃כ♦⌐╘√℮ ∆╢

⅜№∫√↓≤ ╕√ ≤ ─ ⌂

│ ≢№╠╦↕╣╢↓≤⅛╠

1997 ─ ≤ ─

⅜ ∫√╙─⌐⌂╢↓≤⅜ ↕╣╢ ≤

™∫√ ⅛╠≢№╢  

│ ≤ 3.2

─ ♃fi◒⸗♦ꜟ ♃fi◒⸗♦ꜟ

≤ ♃fi◒⸗♦ꜟ ♃fi◒⸗♦ꜟ ╩

™≡ ∆╢ ∕─ ─ │ ⱴ♬fi◓

─ ⌐ ≠™≡ ⌐ ∫√ ─

╣╩ ∆╢ ↓─╟℮⌐ ╩ ≢ ⅛ↄ

╡ ⱷ♇◦ꜙ↔≤⌐ ה ╩

⌐ ∆╢ │₈ ⸗♦ꜟ₉≤╟┌╣

╢  

≢│ │∂╘⌐ ─ ⌐ ™

╢ Ɽꜝⱷכ♃⌐≈™≡ ═ ∕─

≤ ─∕╣∙╣⌐≈™≡ ⇔ↄ ═╢

╕√ ≢─ ≤─ ⅛╠

─ ╩ ╠⅛⌐∆╢  

 

3.5.1 Ɽꜝⱷכ♃ 

─ ⌐ ╢ ≤⇔≡ ─

╩♃כ♦─ ⇔≡™╢  

ᵑ ה  

─ ─ ⅜ ╢ ה

─ ┘ ⌐ ╢ ╩

⌐⅔↑╢ ─ ≢ ∆ 

 

 

3.16 ─  

ṕ1km Ṗ

︣

ḱ ḱ ḱḱḱ

ḱ

ÅIshihara and Kobatake (1979 )

Ḯ

Å1km פֿ Ḯ

Å Ḯ

Å ḱ Ḯ
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╢ ₈

S52₉╩╙≤⌐

─ ─ ╛ ה ─ ╩ ⇔√

♃כ♦ ₈ ╢∆≥₉♃כ♦ ╩

⇔≡ ⌐ ™≡™╢  

ᵒ ה 5 ⱷ♇◦ꜙ 

⇔√ ⅜ ⌐ ∫≡ ∆╢ ─

⌐│ⱴ♬fi◓─ ╩ ∆╢ ↓─

⌐ ™╢ │♃כ♦ ₈ ה

5 ⱷ♇◦ꜙ₉⅛╠ ─ ─

╩ ⇔ ┘ ⅛╠∕╣∙╣

∆╢╟℮ ╩ ™≡ ∕╣∙╣─

⅛╠ ↕╣╢2≈─ ╩ ⇔≡

╘≡™╢  

╕√ 5 ⱷ♇◦ꜙ 250 m ─

╩♃כ♦ 1 km ≢ ⇔√╙─╩

─ ⅜⌂™ ─

╩ ∆╢ ⌐ ™≡™╢  

ᵓ  

─ ≤ ♃fi◒⸗♦

ꜟ⌐⅔↑╢ Ishihara and Kobatake1979─Ɽꜝⱷ

╩♃כ ∆╢√╘⌐ ─₈

ⱷ♇◦ꜙ₉╩ ™≡™╢  

ᵔ  

1 km ≢─ ≢│

─₈ ⱷ♇◦ꜙ₉╩╙≤⌐ ╩

⇔ ♃fi◒⸗♦ꜟ─ ≤ ♃fi

◒⸗♦ꜟ─ ╩ ≢ ⇔≡ ⇔

≡™╢ ↓↓≢ ≤│ ⱷ♇

◦ꜙ⌐ ╕╣╢ ╩╙≤⌐₈ ה

ה ┘ ה ה

₉≤ ↕╣╢ ≢ ⌐⅔↑╢

─ ╩ ⇔≡™╢  

 

3.5.2  

♃fi◒⸗♦ꜟ─ ≤⌂╢ ⌐≈™≡│

⌐╟╢ ╛ ─ↄ╓╖ ₈ↄ

╓ ₉≤∆╢ ⌐√╕╢ ─ ≢ ⌐

⇔⌂™ ╩ ⇔≡™╢ ↓╣│₈

⸗♦ꜟ₉≤™℮ ↕ 8 mm 0.02

─♃fi◒⸗♦ꜟ⌐╟╡ ⇔ ♃fi◒⅛╠№┤╣

√ ╩ ┼─ ╩ ∆╢♃fi◒⸗♦ꜟ

⌐ ∆╢ ≤⇔≡ ╡ ∫≡™╢ ⌂⅔₈

₉│ ♃fi◒─ ⅜ ┼ ⇔ ⇔⌂

™ ╩ ∆╢⅜ ↓↓≢│♃fi◒⌐№╢ ⅜

1 №√╡⌐ ⌐╟╡ ∆╢ ╩ ∆  

⌐ ╩ ⇔ ™√ ╩

≤⇔≡ 3.2≢ ⇔√ ♃fi◒⸗♦ꜟ

≤ ♃fi◒⸗♦ꜟ╩∕╣∙╣ ∆╢  

∕⇔≡ ♃fi◒⸗♦ꜟ≤ ♃fi◒⸗♦

ꜟ─ ─⸗♦ꜟ⅛╠ ╠╣╢ ╩

⌐ ∂≡ ⇔√╙─╩ ⌂

≤⇔≡™╢  

⌂⅔ ⌐ ─ ⅜ ╣≡™╢

│ ╩ ≢ ⇔≡∕╣∙╣─

┼ ↕∑≡™╢ ∕─ ─ 1 km

─ ⅛╠ ╢ ─ ⌐

♃fi◒⸗♦ꜟ─ ╩ ⅎ ≢ ═╢

⌐ ↕╣╢  

 

3.5.3  

╩ ╢ ─ ↕│ ≢ ╦╣╢ⱴ

♬fi◓─ ⌐╟∫≡ ╘╢↓≤⅜≢⅝╢ ⱴ♬fi

◓─ ⌐╟╢≤ ─ ↕ │ ─ ≢

ⅎ╠╣╢  

    ὺ ὙὍ              (3.17) 

 

 

 

3.17 ⅛╠─ ≤ ─

 

0

10

20

30

40

50

0 20 40 60 80 100 120

פּ ṕkmṖ
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3.18 ─ ὗ ┘ὗ│∕╣∙╣ A ┘ B─ ὗ │ ⅜ 1 km ≤ ╦╢

─ ─ ὗ │ ⅜ 1 km ≤ ╦╢ ─ ─

ή│ Ὥ ─♃fi◒⸗♦ꜟ⌐╟╢ ┼─ ╩ ∆  

 

 

↓↓≢ ὺ│ m/sὙ│ m Ὅ│

ὲ│ⱴ♬fi◓─ s/m1/3≢№╢

ὗ m3/s│ ⌐ ὃ m2 ╩ ∂

╢↓≤≢ ╘╠╣╢  

ὗ ὺὃ                 (3.18) 

Ὑ≤ ὃ│ ─ ⌐╟╡

↑╠╣╢ ⌐│ ⌐╟╡∕─ │

₁∞⅜ ≢│ ↕ ⌐

⇔≡ ⅜ ⅜╢ ─ ╩⇔√ ╩

⇔≡ ⇔≡™╢ ≤ ─ │

ά╩ ™≡ ─ ≢ ⅎ╠╣╢  

ὃ άὙ               (3.19) 

ά│ ─ ↕⌐ ∆╢ ≢

⌐ ∆╢ ≢№╢ ₈ ₉≤∆

╢ ─ ⌐⅔↑╢ │ ─

⅛╠─ ≢ ↕∑≡⅔╡ ⅛╠─

⅜ 100 km ─ │ 4010 km ─

│ 10∕─ │ ≢ ⅎ≡™╢ 3.17

 

(3.17)⅛╠ (3.19)⌐╟╡ ─ │

─≤⅔╡≤⌂╢ Ὅ ά ⱴ♬fi◓

─ ὲ⅜ ⅎ╠╣╣┌ ὗ⅛╠ ─

⅜ ╕╢↓≤╩ ∆  

ὺ Ὅ           (3.20) 

ⱴ♬fi◓─ ὲ│ 1999≢│

≢ ⅜ ™ ≢ 0.03 ⅜

™ │ 0.05─ ⅜ ↕╣≡™╢⅜

─ ≢│ 0.04╩ ⇔≡™╢ √

∞⇔ ─ ─ ⌂ ┼─

╩ ⇔≡ ╩ ╣╢

80% ─ ╩ ╣╢ 30 km ─

─ │ 0.02⌐ ⇔≡™╢  

⌐ ─ ⌐ ∆╢ ─

│ ⅛╠─ ┼─

┘ ⅛╠─ ⇔≡ↄ╢ ♃fi

◒⸗♦ꜟ⌐╟╢ ⌐╟╡ ∆↓≤⅜≢⅝╢

↓╣│ ─ ∆⌂╦∟ ─↓≤

≢№╡ ─ ≢ ↕╣╢  

      
᷿

᷿ὶ ὭὨὛ ὗ ὗ     

          ήὶ ὗ ὗ             (3.21) 

↓↓≢ὶ│ Ὥ│ ┼─ ≢№╡

⌐╟╢ ⅛╠ ─ ╩ ™√╙─

⅜♃fi◒⸗♦ꜟ⌐╟╢ ήὶ≢№╢↓≤╩

∆╢ ὗ ┘ὗ │ ─ ⅛╠

B

A

1km

6

q
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─ ⅛╠─ ≢№╢ (3.21)╩

∆╢↓≤≢ ─ ⅜ ╕╢  

3.18⌐ ⌐⅔↑╢ ─

╩ ∆ │ 1 km ≢

↕╣╢⅜ ─ │ ⌐ 1 km

─ ⌐ ∫≡ ↕∑╢─≢│⌂

ↄ ─ ╩╟╡ ⌐ ≢⅝╢╟℮

─╟℮⌂ ╩ ∫≡™╢  

ᵑ 1 km ─ │ ─ ─

⌐ ∫≡ 6 ⇔≡ ℮ ה

⌐╟╡ ╩ ╢ │ ₁⌂─≢

6 ↕╣√ ╙ ה ⌐╟╡

⌂╢ √∞⇔ ╩ ╢ ⅜ ™

√╘ ╩ ↓∆ CFL ╩ √

↕⌂™ │ ≢ ╩ ∆╢

↓─╟℮⌐ 1 km ╩ ╣╢ ⌐

∫≡ ╩ ℮↓≤≢ ─ ⌐╟∫

≡ ⌂╢₈ ─ ₉╩ ⌐

∆╢↓≤⅜≢⅝╢  

ᵒ ↔≤⌐ ὗ╩ ⇔ 1 km

─ ⅛╠ ╢ ≢

♃fi◒⸗♦ꜟ⌐╟╢ 1 km ─

ή╩ ⇔√ ὗ ─ ╩≤∫√╙

─╩ ≤⇔≡™╢  

ᵓ ≢ ⅜№╢ ∕╣∙

╣─ ─ ╩ ─

⌐ ⅎ╢  

ᵔ ─ ─ ⅜

╠⌂™ ⌐≈™≡╙ ─ 1 km ─

⅛╠ ╩ ⇔ ∕─ ⅛╠

─♃fi◒⸗♦ꜟ⌐╟╢ ╩

│ ╩ ╢ ⌐ ↑ ∆  

 

3.5.4 ─  

─ ⌐⅔™≡ ─

│ ↕╣≡™⌂™ √∞⇔ ↓╣╠

─ ⌐ ↕╣⌂™ ─℮∟ 1⅛╠ 3

⌐ ⇔≡│ 4 ≢ ═╢ ─ ≢

∆╢╟℮⌐⇔≡™╢ 4.4.2─ 6 ╩№╦∑

≡ ↕╣√™  

1 ♄ⱶה ה ⌐╟╢ ⌂  

─ ⌐│ ⌂ │

↕╣≡™⌂™ ∕─√╘ ♄ⱶ

⌐╟╢ ⅜ ╦╣╢↓≤⌐╟╡

≤ ─ ⌐∏╣⅜ ∂╢ ⅜№

╢  

2 ─  

─ ≢│ ⅜ ↄ⌂╢≤ ─

⅜ ⌐ ╣⌐ↄↄ⌂╡ ⅜ ∆╢↓≤⅜

№╢ ⇔⅛⇔ ≢│ ─ │

⇔≡⅔╠∏ ↓─╟℮⌂≤⅝⌐ ─

│ ≢⅝⌂™  

3 ⅜ ⌐ ⅎ╢  

≤ ─ ≢│ ⅜ ≤

⌂∫√ ⅛╠─ ⅜ ⌐ ╣ ╖⌐ↄ

ↄ⌂╢↓≤ ⌐╟∫≡│ ─ ⅜ ⌐

∆╢↓≤⅜№╢ ↓─ ╩₈Ᵽ♇◒►◊

≥₉כ♃כ ┬↓≤╙№╢ ⇔⅛⇔

─ │ ⅛╠ ⌐ ⅛∫≡ ⌐

↕∑╢─╖─√╘ ⅜ ⌐ ⅎ╢ ╩

∆╢↓≤│≢⅝⌂™  

4 ╛ ─  

─ ≢│ ≤⌂╢ │

∆═≡ ≤⇔≡ ↕╣≡⅔╡ ∫√ ⅜

≤⇔≡ ⌐ ⅎ╠╣╢ ╛ ↓╣⅜ ↑≡

╛ ╩ ∫≡ ⌐ ╣ ∆ │

↕╣≡™⌂™ ↓─√╘ ⌐ ⅜ ∆

╢↓≤⅜№╢ ⌐ ∆╢ ╩

≢ ∆╢↓≤│≢⅝⌂™ ↓╣│

╙ ≢№╢  

 

3.5.5 ─  

↓↓≢│ ⌂ ⌐⅔↑╢

≤ ─ ⅛╠ ─

╩ ╠⅛⌐∆╢  

3.19│ 2005⌐ ⇔√ ⌐⅔

↑╢ ≤ ≤─ ≢№

╢ ↓↓≢│ ⌐╟╢ ─ ╛

⌐╟╢ ╡ ─ ⌂╢ ╩

╡ →≡™╢≤≤╙⌐ ⌐≈™≡╙

─ 112 km⅛╠ ╩

╣╢ ─ 26 km ╕≢
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3.19 2005 ⌐⅔↑╢ ≤ ─ │ │

─ │ ╩ ∆ Ⱨכ◒ ─∏╣╛ ה ─ ╩ ⅛╡╛∆ↄ

∆╢√╘ ≤ ∕╣∙╣─ ⅜⅔⅔╗⌡ ∆╢╟℮⌐ ╩ ⇔≡™╢  

 

↕╕↨╕⌂♃▬ⱪ─╙─╩ ≤⇔√ ⌂⅔

ה ה │ ≢№╡

─ ≤∆╢ ≢│⌂™⅜

↓↓≢│ ⌐╟╢ ─ ╩

⅛╡╛∆ↄ ∆ ≤⇔≡ ╡ →≡™╢  

3.19╩╖╢≤ ™∏╣─ ה ⌐⅔™

≡╙ ≤ ─Ⱨכ◒ ╛ ⅜ ↄ

⇔≡⅔╡ │ ─ ╡ ה

─ ╩ ╦∏ ≤─ ⅜ ™ ≢№

╢↓≤⅜╦⅛╢ ↓─ ≤⇔≡│ ─╟℮⌂

↓≤⅜ ⅎ╠╣╢  

¶ │ ─ ╛

╩⸗♦ꜟ ⇔ ─ ─ ╣╩

⌐ ∆╢↓≤≢ ─ ⌐ ∆╢

╩ ⇔≡™╢ ↓╣⌐╟╡ ⅛╠─

ה ╕≢─ ╩ ⌐ ≢⅝╢╟

℮⌐⌂╡ Ⱨכ◒ ─ ⅜ ⇔√  

¶ ≤ ─ ⌂ ⅜ ≢ ↕

╣╢↓≤╩ ╕ⅎ ─ ╩≤∫

√╙─╩ ≤⇔≡™╢ ↓─√╘

≤ ─ ⅜ ∫√╙─⌐⌂

╢↓≤⅜ ™  

¶ ⸗♦ꜟ╩ ∆╢↓≤≢ 1 km ─

⌂ ╩ ⌐ ╡ ╘╢╟

℮⌐⌂∫√ ⌐ ≤⇔≡ ™

╩ ∆╢₈ ₉╩ ≤⇔≡ ™╢

↓≤≢ ─ ↕™ ─ ⅜

╕╣╢ ╕√ ≢ ⅜ ⌂╢

─ ┼─ ╙ ≢⅝╢╟℮⌐⌂╡

₁⌂ ⌐⅔↑╢ ─ ⅜

⇔√  

¶ ─╟℮⌂ ╩ ╣╢ ≢│

⅜ ⌐ ∆╢√╘ ╩ ╣╢

≤│ ⅜ ⅝ↄ ⌂╢
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≢│ ♃fi◒⸗♦ꜟ≤ ♃fi◒⸗

♦ꜟ╩ ∆╢↓≤≢ ─™∏

╣─ ⌐⅔™≡╙ ≤─ ™ ╩

╢↓≤⅜≢⅝╢╟℮⌐⌂∫√  

 

⌐ ─ ─ ⅛╠

─ ⌐ ∆╢ ╩ ∆╢

3.20│ 29 2017 7 22 ⅛╠ 23

⌐⅛↑≡─ ⌐⅔↑╢

─ ≤ ─ ╩ ⇔√╙─≢

№╢ ᵑ ╛ᵒ ─╟℮⌐

╩ ╣╢ ≢│ ─ ≤

─ ⅜ ⌡ ⇔≡™╢

─ ⌐│ (3.17)─ⱴ♬fi◓─ ╩ ™≡™

╢√╘ ⅜ ⌂ ─ ╣ ⌐ ═

≡ ⅜ ≢⅝╢╟℮⌂ ─ ╣ ≢№╣┌

─ ≢ ─ ╩ ∆╢↓≤⅜

≢№╢ ⅜ ≤∆╢

─ ↄ│↓╣⌐ ⇔ ⌂ ⅜ ╦

╣≡™⌂™ ╩ ⌐ ≤─ ™

⅜ ╠╣╢ ⌐№╢ ᵓ

╛ᵔ ≤™∫√ ─

─ ≢│ ⅜ ⇔√ ™

╩ ⇔√ ⅜ ™≡⅔╡ ─ ≤

⅝⌂ √╡⅜ ∂≡™╢ ↓╣│ ─ ⅜

∕╣∙╣─ ⌐ ╣ ╪∞√╘≤ ⅎ╠╣╢  

 

 

3.20 ─ ─ ≤ ─ 29 7 22 ─ Ⱨכ◒ ─∏

╣╛ ה ─ ╩ ⅛╡╛∆ↄ ∆╢√╘ ≤ ∕╣∙╣─ ⅜⅔⅔

╗⌡ ∆╢╟℮⌐ ╩ ⇔≡™╢  

ẇ ṈṈ



    90:8 2023 

- 27 - 

 

↓─╟℮⌂ ╩ ╡ ℮⌐│ ╕≢

⇔√ ─ ╛ ╩ ™

√ ╩ ℮ ⅜№╡ ─

─ ≢│↓╣╩ ∆╢↓≤⅜≢

⅝⌂™ ⇔√⅜∫≡ ─ ⌐

℮ ─ ─ ╕╡⌐ ⇔≡│

─ ⌐ ⇔≡ ╩ ∆╢↓

≤≤⇔≡™╢ 4.4≢ ═╢ ─

⅜↓╣⌐ ∆╢  

⌐ ─ ⌐≈™≡ ∆

3.21│ 27 2015 ה

─ ⌐⅔↑╢

≤ ─ ╩ ⇔√╙─≢№╢ ⌂

⅔ │ ≢№╡

─ ≤∆╢ ≢│⌂™⅜ ↓↓≢│

─ ╩ ⅛╡╛∆ↄ ∆ ≤

⇔≡ ╡ →╢  

3.21⌐ ↕╣╢≤⅔╡ ⌐

⇔√⅔╟∕ ─ 9 9 13 ─

─ │ 8 ╕≢│ ≤╒

╓ ⇔ ∕─ ╦∏⅛⌐ ╩ ∆╙──

11 ─ 10 0 ⌐│ ─

⌐ ∆╢≤ ↕╣≡™╢ ↓╣│ ─

⅜ ⌐ ⇔√♃▬Ⱶfi◓≤ ⌡

⇔≡™╢ ≢│ ─ ╩ ⌐

≤⌂∫≡⅔╡ ⌐ ≢│ 9

21 ─ ≢∆≢⌐ 9 ─

280.0 mm ╩ ⅎ╢ ╩ ⇔≡™√

≢ ∫√ ⅜ ╣ ╢↓≤⌐╟∫

≡ ─ ─ ─ │

⅝ↄ ⇔√⅜ ↓─ ⱪ꜡☿☻⅜ ⌐

╙ ↕╣╢↓≤≢ ≤™℮

╕≢─ ⅜ ≤⌂∫√ ↓╣⌐≈™≡│

─╟℮⌂↓≤⅜ ⅎ╠╣╢  

⌐ ∫√ ⅜ ⌐ ∆╢╕≢⌐

│∕─ ⌐ ∂≡ ─ ⅜⅛⅛╢⅜ ↓╣

│ ™⅛ⅎ╢≤ ∕─ ╩ ╣╢ │

≢₈ ∫√ ₉⌐ ⇔≡™╢↓≤╩ ∆

╢ ∆⌂╦∟ ⅜ ⅝ↄ⌂╢╒≥

⌐⅔↑╢ ─ ⅜ ⅝ↄ⌂

╡ ≤⇔≡ ─ ─ ⅜

⌐ ↕ↄ⌂∫≡ ⅜ ↄ⌂╢─≢№╢  

 

 

3.21 20159 9 ⅛╠ 10 ⅛↑≡─ ה ⌐⅔↑╢

≤ ≢─ ה ─ │ ↕╣√ ╩ ⇔ ─

┘ │ ─ ╩ │ 9 9 13 ⌐⅔↑╢∕─ ─ ╩ ∆

│ ≢№╡ ↓↓≢│ ─ ─√╘⌐ ╡ →≡™╢  

ӡ
(m

)
ӽ
֗

◙

9/9 9/10

13 : 00

ṕ12 Ṗ

ị ị 23 : 00

ị 10 00 : 15

ị 10 06 : 30ḭ08 : 00ḭ13 : 20ị 10 06 : 30ḭ08 : 00ḭ13 : 20ị 10 06 : 30ḭ08 : 00ḭ13 : 20

ṕ ︡ Ṗ
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╕√ ─ ⅝™ ≢ ⅜ ↄ⌂

╢╙℮ 1≈─ ≤⇔≡ ─

─ ╩ ↑⌐ↄ™↓≤⅜ →╠╣╢

─ ↕™ ─ ─ ╢ ⅜ ⇔≢╙∏

╣╢≤ ↄ ⌂╢ ─ ╩ ∆↓≤⌐

⌂╢⅜ ⅜ ⅝™≤ ─ ─

│ ⌐™ↄ╒≥ ↕╣≡ ┼─

│ ↕ↄ⌂╢ ⅜№╢  

5 ≢│ ─ ╩ ™

─ ╩№╠√╘≡ ⇔≡™╢─≢ ∕∟

╠╙№╦∑≡ ↕╣√™  

 

4 ─  

4.1 ─ ⅎ  

─│∂╘⌐ ה ─

┘ ─ ─ ─ ⌂

ⅎ ╩ ∆ ⌂⅔ │ ≤⇔≡ ─

╩ ™≡⅔╡ ⌐ ╠⌂™ ╡ ה

─ ≤™∫√ ⌐│ ─

╙ ∆╙─≤∆╢ ≤ ≤─

⌐≈™≡│ 4.6≢ ⇔ↄ ═╢  

4.1│ ⅛╠ ⌐ ╢╕≢─

≤∕╣╩ ∆╢√╘─▪ⱪ꜡כ♅╩ ⇔≡™

╢ ╕∏ ─ ≤⌂╢ │

╛ ⌂ ⌐╟∫≡∕─

⅜ ≠↑╠╣╢ ∕↓≢ ╩ ὼ≤⇔

≡ ⇔ ὼ│ ╛ ─ ≤™

∫√ Ὂ ⌐╟∫≡ ώ⌐

↕╣╢╙─≤ ⅎ╢≤ - │ώ

Ὂὼ≤™℮ ≤╖⌂∆↓≤⅜≢⅝╢ Ὂ

⌐│ ₁⌂⸗♦ꜟ⅜ ⅎ╠╣╢⅜ ≢│♃

fi◒⸗♦ꜟ╩ ⇔ ∕╣╩ⱬכ☻≤⇔√ 3≈─

╩ ⇔≡™╢ ⌐ ώ⌐≈™≡ ⅎ╢

─ ╪∞╦⅜ ≢│ ─ ─

┬ ⌐⅔™≡ ─╕╕─ ώ≢№╢

↓≤│№╕╡⌂ↄ ⌐│↕╕↨╕⌂ ▬fi

ⱨꜝ ─ ╩ ↑≡™╢ ↓↓≢│

↓─ ▬fiⱨꜝ─ ╩ Ὃ≤ ∆╢ Ὃ≤

⇔≡ ⅎ╠╣╢╙─⌐ ♄ⱶ╛ ⌐╟╢

⌂ ╛ ⱳfiⱪ⌐╟╢

⌐╟╢ ⌂≥⅜№╢ ↓╣╠

│™∏╣╙ ─ ─ ⌐

∆╢╙─≢№╢ ∕⇔≡ ⌐ Ὃ─ ⌐╟∫

≡ ≠↑╠╣╢ ⱳ♥fi◦ꜗꜟ╩ᾀ≤

⇔ ᾀ⅜№╢ ᾀ╩ ⅎ√≤⅝⌐ ⅜

∆╢≤ ⅎ╢ ↓─ │ Critical Line≤╙

┌╣ ≢│ ─ ≤⌂╢ ≤

⇔≡ ה ─ ╩ ↑≡™╢ √∞

⇔ ─ ⌐⅔™≡│ ▬fiⱨꜝ

─ Ὃ╩ ⌐ ╡ ∫≡│™⌂™  

 

 

4.1 ⅛╠ ⌐ ╢╕≢─  

z > zc

z=G(y)

y=F(x)

x

F y

Z

¸

¸

¸

¸

¸

¸

¸

¸

G

¸

¸

¸

¸

¸

¸

ṇ ︡

( Critical Line : CL )

Å ḭ ḱ

Å

Å

Å
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4.2 ⌐ ≠ↄ ─ ⅎ  

 

─╟℮⌂ ⱪ꜡☿☻╩ ╕ⅎ√℮

ⅎ≢ ⌐⅔↑╢ ─ ⅎ ╩ ⇔

√╙─⅜ 4.2≢№╢ 3 ≢ ═√

│ ⌐╟╢ ─ ─ ╕╡╩

∆ ≢№╢⅜ №ↄ╕≢ ⌂ ╩ ∆

╙─⌂─≢ ↓╣∞↑≢ ⌐ ┘ ↄ⅛≥

℮⅛╩ ∆╢↓≤│≢⅝⌂™ ∕↓≢ ─

─ ─ ╩╙≤⌐₈ ₉╩№╠⅛∂

╘ ⇔ ꜞ▪ꜟ♃▬ⱶ≢ ↕╣╢ ≤↓─

≤╩ ∆╢↓≤≢ ─ ╩

∆╢╟℮⌐⇔≡™╢ ⌐ ™╢ ♦

♃כ │ ▬fiⱨꜝ─ ╩ ↑√

≢№╢√╘ ─ ╩╙≤⌐ ╩

∆╢↓≤≢ ▬fiⱨꜝ─ ╙ ⌐

↕∑╢↓≤⅜≢⅝╢ ⅎ┌ ▬fi

ⱨꜝ ─ ╪∞ ≢│ ⅜ ™ ≢╙

⅜ ⇔⌂™ ⅜ ↄ⌂╢√╘ ⅜

ↄ ↕╣ ≤⇔≡ │ ⌐ↄↄ⌂╢

⅜№╢  

 

4.2 ─  

4.2.1 ⌐ ∆╢  

⌐ ∆╢ ≤⇔≡│

⅜№╢ 4.3

≢│

─ ╩ ∆╢

⌐≈™≡│ 4.5≢ ∆╢  

│ ꜠ⱬꜟ

─ ≤⇔≡ ≤ ⅜ ≢

∆╢ ∕─ │ ⅜ ≤

⇔≡ ⇔≡™╢ ⱷ♇◦ꜙ↔≤─ 60

≤

╩ ™≡ ⌐ ⇔√₈ ┘

⌐ ∆╢⅜↑ ╣₉ ─

╩ ⇔ ₈ ⅜™≈ ⅝≡╙⅔⅛⇔ↄ⌂

™◄ꜞ▪₉╩ ∆╢ ↓─ ≤─ ⅜

─ Critical Line₈CL₉

≤™℮ ≢№╢ ↓─ CL╩╙≤⌐ ⅜  

 

 

4.3 ⌐ ╢  

טּ ︢פּ

ḱ
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╛

─ ╩ ⇔≡™╢

2019 6 ⌐│ ─ ╩ ℮

ⱷ♇◦ꜙ ⅜5 kmⱷ♇◦ꜙ⅛╠1 kmⱷ♇◦ꜙ

⌐ ↕╣√ ↓╣╩ ↑≡

─ │ 5 kmⱷ♇◦ꜙ↔≤≢№

∫√⅜ 1 kmⱷ♇◦ꜙ↔≤─ ┼

⇔≡™╢  

│ ꜠ⱬꜟ

─ ≢№╢ ↓─ │

─ ⌐ ⌂ ╩ ⇔

⌐ CL─ ⌡ 1 ⌐ ∆╢

─ ╩ ─

⌐ ⇔ ∕─ ╩ ⅎ╢ 2 6 ⌐

⇔≡™╢ ─ │

≤ ∂≢№╢  

│ ꜠ⱬꜟ ─ ≢№╢

⌐⅛⅛╦╢ ─ │ ⌐╟

╢ ╛

─ ─ ╙ ╗ ─ ╩

⇔≈≈ ⌐ ─

─ ⌡1 ⌐ ∆╢

─ ╩ ─ ⌐ ⇔ ∕─

╩ ⅎ╢ 2 6 ⌐ ∆╢  

 

4.2.2 ─  

─ │₈ ₉≤₈

₉⌐ ↕╣╢ │ ─

╛ ─ ⌐ ∆╢ ⸗♦ꜟ╩

⇔ ─ ⱪ꜡☿☻╩ ⌐

∆╢ ≢№╢ ─ │ ─

♃כ♦ ה ╛ ╩♃כ♦

∆╢↓≤≢ ╩ ∆╢ ≢№╢  

│ ⌐╟╠∏ ⅜ ≤

⌂╢⅜ ⸗♦ꜟ─Ɽꜝⱷכ♃ ╛

╩ ⌐╦√∫≡ ה ∆╢↓≤⅜

≢│ ⌂√╘ ⌂ ─ ─

⌐│ ∫≡™⌂™ ─ │

↕╣√ ─ ה♃כ♦ ╩♃כ♦ ™╢

↓≤≢ ⌂ ⅜ ⌐ ⅎ╢ ⇔√

⅜∫≡ ⌐⅔™≡│ ─

╩ ⇔≡™╢  

∕╣∙╣─ ⌐≈™≡

∆╢  

 

4.2.3 ─  

─≤⅔╡ ≢№╢

─ ≢│ RBFNRadial Basis Function 

Network≤™℮ ╩ ™╢  

 

 

 

4.4 CL ≤│ ⅜ ⇔√ ─ ╩ ∆ ≤│

─ ╩ ∆ RBFNRadial Basis Function NetworkⱠ♇♩꞉כ◒ ≤│ ╛

╩⸗♦ꜟ≤⇔√ ≢ ─ 3 ⅛╠⌂╡ ─ ⌐ RBFN

╩ ™≡™╢ ↓─ RBFN│ ⌐ ╣√ ≤↕╣╢  
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ה 2023RBFN≤│

╩ ─◒כⱠ♇♩꞉ꜟꜝכꜙ♬√™

≢№╡ ─ ⅜ ≤™℮ ╩

╙≈ RBFN╩ ⌐♃כ♦ ∆╢↓≤≢ №

╢ ⅜≥─ ─ ≢ ∆╢⅛╩

⇔ ↓╣⌐ ≠⅝ CL ╩ ∆╢ RBFN╩

™√ CL ─ ╕⅛⌂ ╣│ ─≤⅔

╡≢№╢ 4.4  

ᵑ X ⌐ Y ⌐ 60 ╩≤

╡ ╢∆♩♇꜡ⱪ╩♃כ♦  

ᵒ RBFN╩ ╩♃כ♦≡™ ⇔ ╩

∆╢ ↓─ ─ Z ╩ RBFN

≤ ┬  

ᵓ ≢RBFN ⅜ ≤⌂╢ ╩

╪∞ RBFN ╩ XY ⌐

≤⇔≡ ∆╢ ∕─ ≢

╩ ⇔√ ≢ ╙

⌂ RBFN ╩CL ≤⇔≡ ∆╢  

βXY ⌐⅔™≡ ⅜♃כ♦ ⌂

≢│ RBFN ⅜ ↄ ╕√ ♃כ♦

⅜ ⌂ ≢│ RBFN ⅜ ↄ⌂╢  

 

RBFN⌐╟∫≡ ∞↑≢⌂ↄ

╙ ⇔√ ─ ─ ⌐

≠ↄ CL ⅜ ≢№╢ ⌐

─ ™ ∆⌂╦∟ ⅜ ↄ

╙ ⌂™ ≢ ⅜ ∆╢↓≤│

≢№╢ ⇔√⅜∫≡ ↓─╟℮⌐ ⇔√ CL⌐

╟∫≡ ─ ╩ ⌐ ∆╢↓

≤⅜ ≤ ⅎ╢  

⌂⅔ ─ ⅜ ╘╠╣⌂™ⱷ♇◦

ꜙ⌐≈™≡│ ⱷ♇◦ꜙ≤⇔≡ CL─

⅛╠ ∆╢ ⱷ♇◦ꜙ≢│

┘ ─ ╙

⇔⌂™ ⌐≈™≡│ ⱷ

♇◦ꜙ⌐⅔™≡╙ ╩ ∆╢  

⅜ ─ ⌐≈™≡

─ ≢№╢⅜ ╟╡ ⌂ ⌐ ⇔≡│

ה 2023

┘ 2018╩ ↕╣√™  

 

4.2.4 ─  

1 ─ ╣ 

│ ╛

─ ⌐ ≤↕╣╢ ╩ ∆╢╟℮

⌐ ╟╡╙1

₈ ℮™≥ⱶ₉▬♃♪כꜞ ⌐ ∆╢

─ ╩ ≤⇔≡ ╘╢↓≤≤⇔≡⅔╡

CL─ X ⌐

╩ ↑ ╦∑≡ ∆╢╙─≢№╢

↓─ ╩ ₈CL ₉≤™℮  

─ ⌐№√∫≡│

╛ ⅜ ⇔≡™╢ ↔≤⌐

─ CL ╩ ⇔ ∕─ CL ╩

─ ⌐ ↑ ╦∑≡™ↄ 4.5 ╕

√ ─≤⅔╡ │

╩ⱶ▬♃♪כꜞ ∆╢ ⅜№╢ ≢№

╢ ∕─√╘ ⌐№√∫≡│ ₈

₈KP₉≤™℮

─ CL ─ ₉≤₈CL ♃♪כꜞ─≢╕

▬ⱶ ⌡ 1 ─ ₉⅜ ≤⌂╢

 

4.5 ( ) ─▬ⱷכ☺  

ṁ Ὠ χϱЮ˔Ѕ

˻ ӽA˼
CLɨ ›ʿ62̋

KP=CL
˷0.62

˷62%

˷62%˷62%

˷62%

CLɨ ›ψ απϜʺCLψᶆᶊ◓πӰσ
ϥθϛʺKPχ Ϝᶊ◓έρτӰσϥ

ˢ͍ˣ‭֗Ⱨ Ϭ ӽέρτ βϥ
ˢ͎ˣ ӽέρτCLɨ ›ϬὨ βϥ
ˢ͏ˣCLɨ ›Ϭᶆᶊ◓τᶝΪ›ϩδϥ

˻ ӽB˼
CLɨ ›ʿ67̋

˻ ӽC˼
CLɨ ›ʿ72̋

CL
CL X

CL CL

KP=CL
˷0.62

KP=CL
˷0.62

KP=CL
˷0.62
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4.6 ─ A: (KP)

⌐ CL ⌐ ⇔√ ─℮∟

╩ⱶ▬♃♪כꜞ ≢⅝√╙─ B:

(KP) ⌐ CL ⌐ ⇔√

─℮∟ ╩ⱶ▬♃♪כꜞ ≢

⅝⌂⅛∫√╙─ C: (KP)

⌐ CL ╩ ⇔√ D:

(KP) ⌐ CL ⌐ ⇔⌂⅛

∫√ E: (KP)≤CL

─≥∟╠⌐╙ ⇔⌂⅛∫√  

 

 

 

 

 

2 ─  

↔≤⌐ CL ╩ ∆╢

↓╣╠╩₈KP ₉≤™℮ ⇔√ KP

╩╙≤⌐ 10 ─ ⌐ ⇔

4.6⌐ ∆ A E─ ╩ ℮  

3 ─  

2 ≢ ⇔√ KP ⌐≈™≡ 1 ⌐ ⇔

√ ╩ √∆ ╩ ∆╢√╘ ≢

─▪ ○ ─ ╩ ∆╢  

▪ ⱶ▬♃♪כꜞ  

CL╩ ⇔√ ─ A B C─℮∟ KP

─ ⅛╠ CL ╕≢─ ⅜ 1

≢⅝√ ─ A╩ 1 ≢╕≤╘√

⌐ ⇔ KP ⌐⅔↑╢ ╩ ∆╢  

▬ CL  

KP ╙⇔ↄ│ CL╩ ⇔√ ─ A

B C D≤ ─ ─℮∟ CL╩ ⇔√

─ A B C╩ 1 ≢╕≤╘√ ⌐

⇔ KP ⌐⅔↑╢ ╩ ∆╢  

► CL  

CL╩ ⇔√ ─ A B C≤

─ ─℮∟ CL ⌐ KP ⌐ ⇔√

─ C╩ 1 ≢╕≤╘√ ⌐ ⇔

KP ⌐⅔↑╢ ╩ ∆╢  

 

 

LT CL CL

4.7 KP ⌐ ™╢ ─  
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◄  

KP ╙⇔ↄ│ CL╩ ⇔√ ─ A

B C D─℮∟ KP ⅛╠ CL ╕≢─

⅜₈ ⱶ₉▬♃♪כꜞ ≢⅝√

─ A╩ 1 ≢╕≤╘√ ⌐ ⇔

KP ⌐⅔↑╢ % ╩ ∆╢  

○  

↕╣╢ 1 №√╡─

─ ╩ ∆╢ KP ╙⇔ↄ│ CL╩

⇔√ ─ A B C D╩ 1 ≢╕≤

╘√ ⌐ ⇔ ≢ ⇔≡

∆╢  

4 KP─  

─ KP ─ ⅛╠

≤ ⇔≡ ∆═≡─ ╩ ∆╢╙─╩ 1

≈ ∆╢ ⌂⅔ ╩ ∆╢╙─⅜

№╢ │ ⅜ ™╙─╩

∆╢  

∆═≡─ ╩ ∆╢╙─⅜⌂™ │

╩ ∆╢╙── ⅛╠ ─ ─

╩ ⇔ KP ╩ ∆╢ 4.7  

⌐ 1 ⌐ ╘╠╣√ CL⌐ ⇔≡

⇔√ KP ─ CL ╩ ↑ ╦∑╢↓≤

≢ KP⅜ ↕╣╢  

 

4.2.5 ─  

1 ─ ╣ 

⌐ ∆╢ ─

₈CP₉≤™℮ │ ─ ─

╩ ⇔≈≈ KP─ ⌡ 1

₈ ℮™≥ⱶ₉▬♃♪כꜞ ⌐ ∆╢

≤⇔≡ ↕╣╢ CP─ │

KP≤╒╓ ≢№╡ KP ≢╕≤╘√ ↔

≤⌐ KP⌐ ╩ ↑ ╦∑≡ ↕╣╢

↓─ ╩ ₈KP ₉≤™℮  

2 ─ ה ─  

↔≤⌐ KP ╩ ∆╢

↓╣╠╩₈CP ₉≤™℮ ⇔√ CP

╩╙≤⌐ KP ≤ ∂ ⌐ ⇔

4.8⌐ ∆ A E─ ╩ ℮ ∕─

ⱶ▬♃♪כꜞ KP

⅔╟┘ ╩ ∆╢ CP ⌐⅔

↑╢ KP ≤─ ™│ KP ╛ ─

╦╡⌐ ╩ ∆╢↓≤≢№╢ ↓╣│

CP⌐⅔™≡│ ↑∞ⱶ▬♃♪כꜞ╡⅔≥─

≢⌂ↄ ─ ╙ ∆╢√╘≢№╢  

3 CP─  

─ CP ─ ⅛╠

≤ ⇔≡ ∆═≡─ ╩ ∆╢╙─╩ 1

≈ ∆╢ ⌂⅔ ╩ ∆╢╙─⅜

№╢ │ KP ⅜ ™╙─╩

∆╢  

∆═≡─ ╩ ∆╢╙─⅜⌂™ │ ꜞ

ⱶ▬♃♪כ ┘ KP ╩ ∆╢

╙ ™ CP ≤ ╩ ∆╢ ╙

™ CP ─℮∟ ™╒℮─ CP ╩ ∆╢  

⌐ 1 ⌐ ╘╠╣√ KP⌐ ⇔≡

⇔√ CP ─ KP ╩ ↑ ╦∑╢↓≤

≢ CP⅜ ↕╣╢  

 

 

 

4.8 ─ A:

⌐ ⌐ ⇔√ ─℮

╩ⱶ▬♃♪כꜞ∟ ≢⅝√╙─ B:

⌐ ⌐ ⇔√

╩ⱶ▬♃♪כꜞ∟℮─ ≢⅝⌂

⅛∫√╙─ C: ⌐

⌐ ⇔√ D:

⌐ ⌐ ⇔⌂⅛

∫√ E: ⌐ ⇔⌂

⅛∫√  

 

 

A:

B:

D:

E:

C:

A:

B:

D:

E:

C:

6
0 U
n

re
a

l A
re

a

A

D

B

CL

E

C
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4.3 ─  

4.3.1 ≤∆╢  

⅜ ≤∆╢─│ 4.9

⌐ ∆╟℮⌐ ⌐╟╡ ─

⅜ ™ ⅛∏⌐ ∆╢ ≢№╢

1978│ ↓╣╩₈ ─ ₉≤

╪≢™╢ ─ ─ │ ∕─

─ ≤ ─ ─ ─

⌐╟∫≡ ╕╢⅜ ─ ⌐│ ╙

⅝ↄ ∆╢√╘ ↓─ ─ │ ╛

ↄ╓ ≢ ∆╢↓≤⅜ ↄ ╕√ ⅛╠

╣√ ≢╙ ∆╢  

─ ⌐╟╢ ≤⇔≡│ ─

╛ ה ⅜ →╠╣╢⅜ ▪fi♄

╛☻Ɽכ ─ ≤™∫√ ⌂ꜞ☻

◒╩ ⅎ╢ ≢│ ⌐ ╦╢╟℮⌂ ⌂

⅜ ∆╢⅔∕╣╙№╢ ⌐│ 1999

⌐ ≢ ⅜ ⇔√

2001╛ 2008⌐ ≢ ⇔√

▪fi♄כⱤ☻⌐ ⅜ ⇔≡ ∟ ⇔√

2010⌂≥≢ ⅜ ⇔√

∕╣∙╣ ─ ≢│ 1 ⌐ 91 mm

67 mm≤ ╩ ⇔≡™√  

↓─╟℮⌐ ─ ─ ⌐│

⌐ ℮ ─ ≤™℮╟╡│

─ ─ ─ ╣⅜ ⇔≡™╢  

 

 

 

4.9 ─ ≤∆╢  

↓─√╘ ─ ⌐│

─ ↕╩ ⇔√ ╩

™╢↓≤≤⇔≡™╢  

 

4.3.2  

1 ≤ ─ ⅎ  

─ ⌐│ 4.1─

≤⅔╡ ╩ ⅝ↄ ⇔√

─ 4≈─ ╩ ↑

≡™╢ ─ ⌐ ⇔≡│ 4.5

≢ ═╢↓≤≤⇔ ≢│∕─ ─ 3≈─

⌐≈™≡ ═╢  

╩ ⅝ↄ ⇔√ ┘

│ ⌐ ⇔√ ⌂ ╩╙≤⌐

∆╢ ↓↓≢ ⌂ ≤│ №╠⅛

∂╘ ≤ ⇔≡ ╘√₈ ₉─

╩ ⅎ╢ ╩ ∆ ↓

╣╩₈ ₉≤™℮ ⅎ┌

─ 1≈─ ≢₈ 50 ₉─

⅜ ∆╢╟℮⌂ ╩ ≤⇔

≡™╢ ╩ ⅝ↄ ⇔√ │

⅜ ∆╢₈ ꜠ⱬꜟ ₉╛

─ ┼─ ╩ ⇔ ╩

™ ≢ ↕∑╢╟℮⌐ ∆╢ ╕√

⌐≈™≡│ ⅜ ∆╢₈ ꜠ⱬ

ꜟ ₉╛ ─

┼─ ╩ ⇔ │ ⌐

↕⌂™≤™℮ ─ ⅎ ⌐ ≠™≡

⇔≡™╢  

⌐ ⇔≡│ ╕≢ ╠⌂™

⌂ ⌐│ ה ╛  

 

4.1 ( ) ─ ─ ⅎ  

─ ⅎ

⌂ ╩ ™ ≢ ↕
∑╢╟℮⌐

╩ ⅝ↄ
⇔√

⌂ ╩ ™ ≢ ↕∑
╢╟℮⌐

⌂ ╩ ↕⌂™╟℮⌐

╕≢ ╠⌂™ ⌂╙
─ ╩ ↕⌂™╟℮⌐

 

ה ⅛╠ ⅜ ╣╢
─ ⁸ ─

▪fi♄כⱤ☻
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╩ ≤⇔ ∕╣╠╩≢⅝╢∞↑

↕⌂™╟℮⌐ ∆╢↓≤≤⇔≡™╢  

⌂⅔ ─ ─ │₈

₉╩ ≤⇔≡™╢ │ ⅜

≢№╢ ─ ⅛╠ ╩ ⇔≡™╢

─ ╩ ⅝ ₈ ₉⌐ ∆╢  

2 ─  

↓↓≢│ ─

─ ╩ ∆ ⌐ ∆╢ ₁─ ⌐

≈™≡│ 3 ⌐ ∆  

─ │ 4.10⌐

∆ ─ ╣⌐╟∫≡ ∆╢ ⌐

⇔√ ─ ─ ⌐ ⅎ

⅜ ⇔⌂⅛∫√≤⅝─ ╙

™≡ ⌐ ⇔≡ ∆╢ ↓─√╘ ╕

∏│ ─ ─ ╩ ה ⇔ ∕╣

╠⅜ №╢™│ ─≥∟╠─ ⌐

∆╢⅛╩ ⇔√℮ⅎ≢ ꜞ☻♩≤

⇔≡ ∆╢ ⌐ ◖☻♩꜡☻⸗♦ꜟ─ ⌐

≠ↄ ⅛≈ ⌐╟╡

↔≤─ ╩ ∆╢ ∕─ ─

─ ╛ ⇔ ─

╩ ⇔ ⌐ ∂≡ ⅛╠─ ╩

∫√ ≢ ⌐ ה ─

╩ ≡ ╩ ∆╢ │

↔≤⌐ ╘≡™╢√╘ ─ ≡─

1 km ⌐ ∂ ╩ ⇔ ─ ╩ ℮  

 

 

4.10 ─ ─

╣  

↓─≤⅝ ⌐╟╢ ─ ≤⌂

╠⌂™ ≢│ ─

─ ─ ≤⇔≡₈ ₉╩ ⇔≡

™╢  

⌂⅔ │ ∆╣┌ ╦╡≤™℮╙

─≢│⌂ↄ ⌐ ה ╩ ╦⌂↑╣┌

⌂╠⌂™ ≢│ ≤⇔≡ 1 ⌐ 1

─ ╩ ⇔≡ ≤

≤─ ╩ ⇔ ╙⇔ ─ ⌐

⅜╖╠╣╢╟℮≢№╣┌ ⌂ ┼─

⇔╩ ℮╟℮⌐⇔≡™╢ ↓─╟℮⌂ ⌂

⇔ ⌐╟∫≡ ▬fiⱨꜝ ⌐╟╢ ה

╩ ⌐ ↕∑╢╟℮⌐∆╢≤

≤╙⌐ ─ ⇔⅜⌂ↄ ⅛≈ ≢⅝╢∞↑

╡⅜ ⌂ↄ⌂╢╟℮⌂ ⌂ ─

⌐ ╘≡™╢  

3 ─ ─  

─ ╩ ∆╢⌐№√

╡ ╕∏│ ─ ─ ⅜ ≢№

╢ ∕↓≢ ─ ⅜♃כ♦ ∆╢ 1991

╩ ⌐ ⅜ ⇔≡™╢₈

₉╛ ⅜

╡╕≤╘≡™╢ ╩ ⇔

↔≤⌐ ╛ ─

ה ─ ╩ ∆╢ ∕

╣∙╣─ │ 2 ≢ ═√╟℮⌐

≤─ ⌐╟╡№╠⅛∂╘ ↕╣√

─ ⌐⇔√⅜∫≡ ≤

⌐ ∆╢  

⌂⅔ ↓─ ─ │

ה ─ ⌐⅔™≡╙ ∆╢√╘

ה ≤™∫√ │

≢─ ⌐ ⅎ ─

≢╙ ∆╢╟℮⌐⇔≡™╢  

↓℮⇔≡ ⇔√ ⌐ ─

╛ ╩♃כ♦ ⅎ√₈ ꜞ☻

♩₉╩ ⇔≡™╢ ꜞ☻♩⌐│

│ ⇔⌂⅛∫√╙── ⅜ ⅛∫

√ ╙ ╘≡™╢ ⌐⅔™≡│ ⅜

⇔≡™⌂⅛∫√≤™℮ ╙ ⌂√╘≢

№╢  

─ ╣

─ ה
ѝ
ꜞ☻♩─
ѝ
─
ѝ
─
ѝ

≤─ ה
ѝ
─
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4 ◖☻♩꜡☻⸗♦ꜟ⌐╟╢ ─  

⌐ ⌐ ⇔≡ ⅜

ↄ⅛≈ ╡ ⅜ ⌂ↄ⌂╢╟℮⌂

⅜ ╙ ⌂ ≤™ⅎ╢ ∕─ ≤⌂

╢ ≤ ─ ⌐ ─

⅜ ╘╠╣╢ ⌐│ ─ │

≢№╢ ⅎ┌ ─ ⅜ ⅝™

≢ ⅜ ⇔ ⅜ ↕™ ≢│ ⅜

⇔≡™⌂™≤™℮ ⅜№╣┌ ╩ ╡

↑╢ │ ⌐ ↄ↓≤⅜≢⅝╢ ⇔⅛⇔

─ ≤ ⅜ ⌐ ⇔≡

™╢╦↑≢│⌂™─≢ ⌐│ ─ ⌐

╢№╙☻כ◔℮ ╕√ ≤⇔≡

⅜ ≢ ∆═⅝ ≤⌂╢⅜ ⅜

⌐╙ ┬╟℮⌂ ⌂ │ ⌐

∆═⅝≢№╢⇔ ─ ⌐⅞╡

⅞╡ ⅛⌂™ ─ ≢№∫≡╙

⅜ ⅎ⌂™─≢№╣┌ ≤⇔√ ⅜ ™

╡№╙☻כ◔ ╢ ⇔⅛⇔ ↓╣╠─↓≤╩

⇔⌂⅜╠ ≢ ─ ╩ ℮

─ ⅜ ─ ⌐ ⇔≡⇔╕℮

⅜№╢≤≤╙⌐ ⌂ ─ ╩♃כ♦

╡ ℮↓≤⌐⌂╢√╘ ─ ⅛╠╙

≢№╢  

↓─ ╩ ∆╢√╘ ≢│

⌐◖☻♩꜡☻⸗♦ꜟ─ ⌐ ≠ↄ

╩ ⇔≡™╢ ⌐ ⅜

⌐ ™≡™╢◖☻♩꜡☻⸗♦ꜟ─ ╩ ═

╢  

¶ ◖☻♩≤│ ─ ⌐ ∂≡

╩≤╢√╘─ ≢ ꜡☻≤│∕─ ⌐

╟∫≡ ≢⅝╢ ∆⌂╦∟ ╩≤

╠⌂™↓≤⌐╟╢ ╩ ∆ ╩≤

∫≡╙ ⅜♀꜡⌐⌂╠⌂™⸗♦ꜟ╩ ™

╢ ╙№╢⅜ ↓↓≢│ ₁─ ⌐

∟ ∫≡ ─ ╩ ∆╢↓

≤│ ∑∏ 4.2─≤⅔╡ №╢

⅜ ∂√≤⅝ ╩≤∫≡™⌂™≤

⌐ ∂√ ⅜№╡ ╩≤∫≡™╣┌

│♀꜡≤™℮ ╙ ⌂⸗♦ꜟ╩

∆╢  

4.2 ⇔√◖☻♩꜡☻⸗♦ꜟ  

╩≤╢ ╩≤╠⌂™

№╡ C L

⌂⇔ C 0
 

 

¶ ◖☻♩ὅ│ №╢ ὡὒ╩ ⇔√≤⅝⌐∕

─ ≤⇔≡ ∆╢≤⇔≡ 4.1─╟℮

⌐ ∆╢  

   ὅ
πȟὢ ὡὒ

ρππȟὢ ὡὒ
              (4.1) 

↓↓≢ὢ│ ─ ─ ≢№╢

№╢ ⌐⅔™≡₈ ⅜

≤⌂╢ │ ─ ╩ ⇔ ∕─

≤⇔≡ 100─◖☻♩╩ ∆╢₉≤ ⅎ╢

100≤│ ⇔√ ≢ ≢№╢  

¶ ꜡☻ὒ│ №╢ ὡὒ⌐ ⇔⌂⅛∫√

⌐∕─ ≤⇔≡ ∆╢╙─≤⇔≡ 4.2

─╟℮⌐ ∆╢  

ὒ
ὖ ὔ ὖ ὔ ȟὢ ὡὒ

πȟὢ ὡὒ
  (4.2) 

¶ ὖ │ №√╡─꜡☻-Ɽꜝⱷ

♃כ ὖ │ №√╡─꜡☻

-Ɽꜝⱷכ♃ ὔ ὔה │№╢ ⌐⅔

↑╢ ה ≢№╢  

¶ ⅎ┌ (ὖ , ὖ )=(2,2)≤│ ה

1 №√╡─꜡☻⅜ 2≢№╢↓≤╩ ∆╢

↓─ 20 ה 30 ≤

™℮ ⌐⅔↑╢꜡☻│ 100≤⌂╢ ◖

☻♩ 100│ ≢№╢⅛╠ C/L│ 1≤⌂

╡ ↓╣╟╡ ↕™ ⌐ ⇔≡│

╟╡╙ ≢⅝╢ ⅜ ⌂™≤™℮

↓≤≢ ╩≤╢ ⅜⌂™↓≤╩ ∆

╢ ꜡☻-Ɽꜝⱷכ♃╩ ↕∑╢↓≤≢

≤ ─ ╖⌐ ╩≈↑╢↓≤

⅜≢⅝ ↕╕↨╕⌂C/L⅜ ≤⌂╢  

¶ №╢ ὡὒ─╙≤ ─₈◖☻♩ ꜡

☻₉─ ὓ╩ ∆╢≤  

      ὓ Вὅ ὒ                (4.3) 

ὓ│ὡὒ≢ ─ ╩ ⇔√ ⌐⅔

↑╢ ─ ╩ ∆ ≢№╢  
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4.11 WL≤ M─ A ─

│ ⅝⌂ ┼─ ╩≤╠⌂™ ⌐

⇔ ─ ⅜ ⅝™√╘ ⅜

ⅎ╢↓≤╩ ∆╢ B ─ │

↕⌂ ─ ╩≤╢↓≤⌐╟╡ ╡

─ ◖☻♩⅜ ∆╢√╘ ⅜

ⅎ╢↓≤╩ ∆╢ ∆⌂╦∟ ⅜

⌐⌂╢╙─⅜₈≢⅝╢∞↑ ⌂™ ₉

≢₈≢⅝╢∞↑ ⅝⌂ ╩ ∆╢₉

≤⌂╢  

 

⇔√⅜∫≡ ↕╕↨╕⌂ὡὒ╩ ⇔≡ὓ╩∕

╣∙╣ ⇔√ ⌐ ὓ⅜ ≤⌂╢≤⅝

─ὡὒ⅜◖☻♩꜡☻⸗♦ꜟ⌐╟∫≡ ⅛╣╢

⌂ ≤⌂╢ 4.11   

¶ ─ ⌐⅔™≡│ ה

─꜡☻-Ɽꜝⱷכ♃╩ ↕∑⌂⅜╠ ὓ⅜

≤⌂╢ ╩∕╣∙╣ ⇔

╩ ⅝ↄ ⇔√ ⌐≈™≡│∕─ ≢

╙ ⅜ ™╙─╩ ┘

⌐≈™≡│ ─ ⅜≢⅝

╢∞↑ ™╙─╩ ╪≢ ∕╣∙╣─

╩ ∆╢  

⅜◖☻♩꜡☻⸗♦ꜟ╩ ⇔√

≢№╢ ◖☻♩꜡☻⸗♦ꜟ╩ ™╢↓≤⌐╟

╡ ╛ ⌐ ⅎ≡ ─

╙ ⇔√ ╩ ⌐ ┬↓≤⅜≢⅝

╢╟℮⌐⌂╢≤≤╙⌐ ╩ ⌐

╘╢↓≤⅜≢⅝╢╟℮⌐⌂∫√ ⌂⅔

⌐⅔↑╢ ─ ─

⌐ ⇔≡╙ ─ ה ⅎ ≢◖☻♩꜡☻⸗

♦ꜟ⌐╟╢ ╩ ∫≡™╢  

 

◖☻♩⅜ ꜡☻⅜

B A

4.12 ─  
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⌐ ─ ─ ⌂

╩ ∆╢ 4.12 ╕∏ ─

╩ ⱪ≤⇔√₈כꜟ◓─≈1

╩╕≤╘√ ₉↔≤⌐◖☻♩꜡☻⸗♦ꜟ⌐╟╢

╩ ⇔ ↓╣╩ ⌐ ╕╣╢

─ ─ 1 ≤∆╢ ∕─

↔≤⌐ ◖☻♩꜡☻⸗♦ꜟ╩

⇔ №╠√╘≡ ↔≤─ ╩

∆╢⅜ ↓─ 1 ⅛╠ ⅝ↄ ⇔⌂

™ ╩ ⅝ↄ ⇔√ │Ñ5

┘ │Ñ3≢ ╩

∆╢ ↓─╟℮⌐ 2 ≢ ─ ╩ ℮

─ 1≈⌐ ─ ⌂™ ≢│◖☻

♩꜡☻⸗♦ꜟ≢ ⇔√ ─

⅜ ⌐ ≢⅝⌂™ ⅜№╢↓≤⅜

→╠╣╢ ⌂™ ≢ ╩ ⇔√

∕╣⅜ ⌐∕─ ─ ╩

∆ ≤⌂∫≡™╢⅛ ⅜ ⇔™ ∕↓≢

╛ ─ ⅛╟∫√₈ ╩╕≤

╘√ ₉≢ ╩♃כ♦ ⇔ ╩ ╛

⇔≡⅛╠◖☻♩꜡☻⸗♦ꜟ╩ ∆╢↓≤≢

⌐ ─ ™ ⅜ ↕╣╢↓≤

╩ ⇔≡™╢ ╕√ 2 ≢ ─ ╩

℮╙℮ 1≈─ ≤⇔≡ ≤─

≢ ⌐ ⌂ ⅜ ∂⌂™╟℮⌐∆╢ ∆

⌂╦∟ ≢ ─ ♃▬Ⱶ

fi◓⌐ ⅝⌂ ⅜ ∂⌂™╟℮⌐∆╢ ≤™∫√

↓≤╙ →╠╣╢  

5 ─  

◖☻♩꜡☻⸗♦ꜟ⌐╟╡ ↕╣√

│ ≤ ╩ ⌐ⱪ꜡

♇♩⇔≡ ₁─ ─ ╛

⇔ ─ ╩ ⇔ 4.13

⌐ ∂≡ ╩ ∫√ ≢ ⌐ ─

╩ ≡ ⇔≡™╢  

6 ─  

─ │

↔≤⌐ ⇔≡™╢⅜ ─1 km

│∆═≡ ∂ ╩ ↓↓≢│

≤ ─ ⌐≈™≡ ∆╢  

─ ─⇔╛∆↕│ ╛ ⌐

╟╢ ─╒⅛⌐ ╩ ∆╢√╘─▬

fiⱨꜝ ⱳfiⱪ

⌂ ⌐╟╢ ⌐╙ ⅝ↄ ↕╣╢  

 

 

4.13 ─ ה  
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⇔⅛⇔ ↓╣╠ │ ⌐

ↄ ⇔ ∕─ ╙↕╕↨╕≢№╢↓≤⅛

╠ ₁─ ─ ╩ ⇔≡ ⌐

↕∑╢↓≤│ ⇔™ ⌐ 1 ╛ 3

⌂≥ ╩ ™≡ ≢ ─

╩ ⇔╟℮≤⇔√ ─ ™

─ ⌐ ╦∑↨╢╩ ⌂™√╘

≢ ⅜ ⅝ↄ ⌂╢≤ ⌐ ╡

⅜ ↄ⌂╢⅔∕╣⅜№╢ ≢ ╩╙√╠∆

╟℮⌂ ⅜ ─ ⅝™ ≢

∫√≤⇔≡╙ │ ↓╠⌂™ ╩

∆╢↓≤⌐╟∫≡ ↔≤⌐ ─ ╩

⇔√ ╩ ∆╢↓≤╙ ⌐│⌂╢

⅜ ⌐ ™╢ │ ∏⇔╙

⅜ ≢⅝≡™╢╦↑≢│⌂™⇔

─ ≢ ↕╣≡™╢↓≤⅜ ™

╙ ⌂╙─≤⌂╢√╘ ∆╢⌐⇔≡

╙ ⅜№╢ ⇔⅛⇔ 3.4≢ ═√╟℮⌐

⌐│ ≤ ⌐ ─

⅜№╢≤ ⇔≡

⌐∕─ ╩ ⇔≡™╢√╘ 1 km ↔≤⌐

⌐ ∂√ ─ ╩ ↕∑╢↓≤

⅜≢⅝╢ ∆⌂╦∟ ─ ™ ─

╩ ─ ≡─ 1 km ⌐ ⇔

√≤⇔≡╙ ∂ ⅜ ∫√ ⌐

─ ™ ─ ─ │ ⅝ↄ⌂╠

⌂™↓≤⅛╠ ╡╩ ╛∆↓≤⌐│⌂╠⌂™

™╦┌ ─ ─▪ꜟ◗ꜞ☼ⱶ

│ 1 km ≢ ⇔√↓≤≤ ─

╩╙√╠∆╙─≤╙™ⅎ╢  

⌂⅔ 4.1≢ ═√≤⅔╡

─ ⌐│ ─ ╛ ⱳfiⱪ─

≤™∫√ │ ⇔≡™⌂™⅜ ∕╣╠▬fi

ⱨꜝ ─ ╛ │ ─ ≤

⇔≡ ╣╢─≢ ─ ≤─ ⅛╠

∆╢ ─

⌐│∕─ ⅜ ⌐ ↕╣≡™╢≤™ⅎ

╢ ↓─≤⅝ ▬fiⱨꜝ ─ ⅜ ⌐╦⅛

∫≡™╢ ⌐│ ─ ╩ ™≡

╩ ∆╢↓≤≢ ─▬fiⱨꜝ

╩ ∆╢↓≤⅜≢⅝╢  

7 ─  

⌐│ 1 km ⌐ ⅜™⌂™

⌐ ⅜ ╦╣≡™⌂™ ≤™∫√

⅜ ∆╢ ↓╣╠│ ⌐╟╢

─ ≤⌂╠⌂™ ≢№╡ ╙

↓╡ⅎ⌂™↓≤⅛╠ ─

─ ≤∆╢↓≤≢ ⌐ ∆╢

─ ╡ ─ ⌐≈⌂⅜╢↓≤⅜

↕╣╢ ∕↓≢ ↓─╟℮⌂ ╩₈

₉≤⇔ ╩ ⅝ↄ ⇔√ ┘

╩ √∑⌂™╟℮⌐⇔≡™╢ √∞⇔

─ ≤⌂╠⌂™ ≢№∫≡╙

╛ ≢ ⅜ ∟ ╢

⅜№╢√╘ ∕℮™∫√ ┼─ ╛

─ ≤⇔≡─ ↄ ╩

┘⅛↑╢↓≤╩ ≤∆╢ ⌐ ⇔

≡│ ╩ ⇔⌂™  

╕√ ╛ ⌐│

─™∏╣╙ ⇔⌂™⌂≥ ╩╙

√╠∆ ⅜ ⇔⌂™ ⅜ ∆╢ ↓

─╟℮⌂ │₈ ₉≤⇔

∞↑≢⌂ↄ ╙ ╘≡

╩ √∑⌂™╟℮⌐∆╢↓≤≢ ה

─ ─ ≤⇔≡™╢  

 

4.4 ─  

4.4.1 ≤∆╢  

⅜ ≤∆╢─│ 4.14⌐ ∆

╟℮⌂ ─ ⌐ ∆╢ ≢№╡

⅝ↄ ↑≡ 2≈─ ⅜№╢

2016 

1≈│ ≢№╡ ↓╣│ ⌐╟╡

─ ⅜ ⇔ ─ ↓╣╩ ≤ ┬

⅜ ⅛╠№┤╣ ╢₈ ₉ │ ─ ⅜

╣╢₈ ₉⌐╟╡ ╛ ⅜ ∆╢

↓≤╩™℮ ─ꜞ☻◒│ ─

⌐ ∫≡ ╕╢↓≤⅛╠ ─

⌐│ ╩ ⇔√ ╩ ™

≡™╢  

╙℮ 1≈─ │ ─ ⅜ ™√╘

⌐ ∕─ ≢ ∫√ ⅜ ⌐ ╣ ╕⌂ↄ
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4.14 ─ ≤∆╢  

 

⌂╢↓≤≢№╢ ↓╣⌐╟╡ ≢ ⇔

√╡ ≢№┤╣√╡∆╢↓≤⅜№╢

1978│↓╣╩₈ ─ ₉≤ ╪≢

™╢ ─ │ ⌐⅔↑╢

╛ ⅜ ⌐ ∆╢ ≢

⇔╛∆™ ⅎ┌ 2005 14 ≢│

≢ 4,000™ ⅜ ⇔√

⅜ ↓╣│ ≢№╢ ─ ⅜ ⅛∫√√

╘⌐ ─ ⅜ ⌐ ╣ ╖⌐ↄↄ⌂╡

≢ ─ ⅜ ⇔√╙─≢№╢

╕√ 30 7 ≢│

─ ≢ ⅜ ⇔ ≢№

╢ ─ ⅜ ⌐ ╣ ╖⌐ↄↄ⌂╢↓

≤≢ ⅜ ⇔ ─ ⅜ ⇔√

2019↕╠⌐

≢│ ╛ ⌐⅔™≡ ─

⅜ ⇔ ≢№╢ ╛ ─

⅜ ╡ ─ ⅜ ⇔√

2020 2020 ─ │

─ ─ ╩ ∆ ≤ ™∏╣│

⌐ ╣ ╗ ─ ─ ╣╩ ∆

─ ⅜ ╕∫√ ⌐ ╙ ꜞ☻◒⅜

╕╢≤ ⅎ╠╣╢ ↓─√╘ ≤

╩ ╖ ╦∑√ ⌐≈™≡

╙ ─ ≤⇔≡ ™≡™╢  

 

4.4.2  

1 ≤ ─ ⅎ  

─ ⌐│ 4.3─≤⅔╡

╩ ⅝ↄ ⇔√

─ 3≈─ ╩ ↑≡™╢  

╩ ⅝ↄ ⇔√ ┘

│ ⌐ ⇔√ ⌂ ╩╙≤⌐

∆╢ ∕─ ≤⌂╢ №╠⅛

∂╘ ≤ ⇔≡ ╘√₈ ₉─

│ ≤ ∂

∞⅜ ⌐ ∆╢╙─≤ ⌐

∆╢╙─╩ ⇔ ∕╣∙╣≢

≤ ╩ ∆╢ ─ ⅎ ╙

⌐│ ≤ ∂≢№╡

╩ ⅝ↄ ⇔√ ⌐≈™≡│

⌐≈™≡│ ─ ⅎ ⌐ ≠

™≡ ⇔≡™╢  

⌐ ⇔≡│ ╕≢ ╠⌂™

⌂ ⌐│ ╛ ה

─ ╩ ≤⇔ ∕╣╠

ṕ ṧ Ṗ

Å צּ צּ

שּ ￼קּ Ḯ

Å ךּ

אל Ḯ

Å צּ ︡ḭ

נּ ︣ ︡

פּ טּצּ ︣Ḯ
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4.3 ─ ─ ⅎ  

╩ ⅝ↄ
⇔√

⁷
≢ ⇔√ ⌐ ∆╢ ⌂ ╩

™ ≢ ↕∑╢╟℮⌐

⁷
≢ ⇔√ ⌐ ∆╢ ⌂ ╩

↕⌂™╟℮⌐

⁷ ≢ ⇔√ ─ ⌐ ∆╢ ⌂
╩ ↕⌂™╟℮⌐

⁷
≢ ⇔√ ⌐ ∆╢ ╕≢

╠⌂™ ⌂╙─ ╩ ↕⌂™╟℮⌐

⁷ ≢ ⇔√ ─ ⌐ ∆╢
╕≢ ╠⌂™ ⌂╙─ ╩ ↕⌂™╟℮⌐

 

 

 

╩≢⅝╢∞↑ ↕⌂™╟℮ ∆╢↓≤≤⇔

≡™╢  

─ │ ╩

⇔≡™╢ ≡─ ╩ ≤⇔ ↔≤⌐

1 km ≢ ∆╢ 1≈─ 1 km ⌐

─ ⅜ ∆╢ ⌐│ ∕╣∙╣─ ⌐

⇔≡ ╩ ∆╢ ╕√ ─

─ ⌐│ ─ ─⌂™

╙ ∆╢⅜ ∕─╟℮⌂ ⌐≈™≡╙♃fi

◒⸗♦ꜟ⌐╟╢ ─ ┘ ⌐ ∫√

╩ ∫≡⅔╡ ∕─ ╩ ™≡ ╩

⇔≡™╢  

⅜ ⅝ↄ ⌐╟╡ ⅝⌂ ╩

∏╢⅔∕╣─№╢ ⌐≈™≡│

│ ≤ ⅜ ≢

╩ ⇔≡™╢ ↓╣╠─ ─ ≢

│ ─ ┘ ⌐ ≠⅝ ─⅔∕

╣╩ ┘⅛↑≡™╢↓≤⅛╠

╩ ↑≡™⌂™ ≢ ─ ⌐

⇔≡│ ─ ⌐ ⅎ≡ ─

╙ ∆╢ ⅜№╢√╘ ≢№∫

≡╙ ╩ ⇔ ≢ ה

╩ ┘⅛↑≡™╢ ⌂⅔ ─℮

∟₈ ₉₈ ₉₈

₉⅜ ↕╣√ │ ─ ─

⅜ ┬≤ ↕╣╢ ⌐ ╩ ₈

₉⅜ ↕╣√ ⌐│

⌐ ⇔≡ ╩ ∆╢↓≤≤⇔≡™╢  

⌐ ─ ⌐≈™≡ ╣≡⅔ↄ

⌐╟╢ ⌂ ⅜ ∆╢⅔∕╣⅜ ⇔

ↄ ⅝™↓≤╩ ⇔╟℮≤∆╢ ─

⌐ ⅎ ♄ⱶ ─ ⌂ ─

╛ ─ ▬fiⱨꜝ─ ╙

╕ⅎ≡ ℮↓≤⅜ ≤⌂╢ ─

≢№╢ ⌐│↓╣╠ ⅜

│ ↕╣≡™⌂™↓≤ ╕√ ⅜ ⅝

⌂ ⌐≈™≡│ ⌐ ≠⅝

╩ ⇔≡™╢↓≤ ⅛╠ │ ─

│ ╦⌂™↓≤≤⇔≡™╢  

2 ─  

↓↓≢│ ─ ─ ╩

∆ ─ ₁─ ⌐≈™≡│ 3

⌐ ∆  

─ │ ≤

⌐ ─ ─ ה ◖☻♩꜡

☻⸗♦ꜟ⌐ ≠ↄ ─ ─

─ ╛ ─ ⌐╟╢

─ ╩ ≡ ≤─ ⌐╟╡ ↕╣

╢ ╕√ ⌐╟╢ ─ ≤⌂

╠⌂™ ⌐⅔™≡│ ≤

─ ─ ─ ≤⇔≡

₈ ה ₉

╩ ⇔≡™╢  

⌂⅔ │ ∕─ ╩ ה

∆╢≤≤╙⌐ ⌐ ∂≡ ⌂ ┼─

⇔╩ ∫≡™╢ ⌐ ─ ⌐
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↕╣≡™⌂™ ─ ⌐

⇔≡│ ─ ╩╙≤⌐ ∆╢

⌐ ↕∑╢↓≤⅜≢⅝╢↓≤⅛╠

─ ╩ ⇔√ ⌂ ─ ⇔

│ ─ ╩ ∆╢ ≢ ⌐

≢№╢  

3 ─ ─  

─ ⌐⅔™≡╙ 4.3.2

3≢ ═√ ─ ╩ ∆╢

ה ≤™∫√ │

↔≤⌐ ≢ ⇔ №╦∑≡

⅛ ⅛─ ╩⇔≡⅔ↄ

│ ⌐ ∆╢ ─╖╩

™≡ ╩ ∆╢⅜ ⌐≈™≡│

≤ ╩ │∑∏⌐ ╕√

⌐ ⇔≡╙ ≤

─ ─ │∑∏⌐ ∆═≡─

╩ ™≡ ╩ ⇔≡™╢ ↓╣│

⅜ ⇔√ ≢│ ∕─ ≤⇔≡

─ ─ ꜞ☻◒⅜ ╕∫≡™╢≤

ⅎ╠╣╢↓≤ ╕√ ─ ╩ ה

∆╢ ⌐ ╩ ≤ ⌐ ∆

╢↓≤⅜ ╘≡ ⇔™≤™∫√ ⌐╟╢ √∞

⇔ ─ ─ ⌐№√∫≡│ ◖☻♩

꜡☻⸗♦ꜟ─ ⌐ ⅎ

─ ⌐╟╢ ╙ ⇔≡

⌐ ╡ ⅜ ⅎ⌂™╟℮⌂ ╩ ∫

≡™╢ ↓─√╘ ⌐│

≤ ─ ╩№╦∑≡ ╩

⇔≡™╢≤™℮↓≤⌐⌂╢ ╩

≤ ⌐ ⇔ ∕╣∙╣─ ╩ ™≡

≤ ╩ ∆╢↓≤│

─ ─ 1≈≢№╢  

4 ─  

─ ⌐№√∫≡│ ─

≢№╢ 22,000─℮∟ ⌐

∆╢ ╩№╠⅛∂╘ ⇔≡⅔ↄ ↓

╣╩₈ ⌂ ₉≤™℮ ⌂ │

─ ─ ╛ ≤ ⇔⌂™

─ ╩ ─ ⅛╠─ ╙ ╕

ⅎ≡ ∆╢ 5 2023 6

═ 8,300⅜₈ ⌂ ₉≤⇔≡ ↕╣

≡™╢ ⌂ ─℮∟ ─ ⅜№

╢╙─│◖☻♩꜡☻⸗♦ꜟ⌐╟╢ ╩

™ ∕╣ ─ ⌐ ⇔≡│ ╩╙≤⌐

╩ ∆╢ ∕╣∙╣─ ─

╩ 4.4⌐ ∆  

─ ⌐ ™╢ │♃כ♦

─ ≢ ↕╣≡™

╢√╘ ◖☻♩꜡☻⸗♦ꜟ⌐╟╢ ╙

≢ ℮ ↓─ ⌂ ─

│ ⌐ ∆

╢⅜ ─ ╛ ⌂≥

⌂ ╩ 1≈ ⇔ ∕─ ─

╩ ™≡◖☻♩꜡☻⸗♦ꜟ╩ ∆╢ ↓

─ ╩₈ ₉≤™℮  

 

 

4.4 ─ ─  

№╡ ⌂⇔

╩ ⅝ↄ
⇔√

50 50 50
50 50
─1.2

◖☻♩꜡☻⸗♦ꜟ 30 30 30 50

◖☻♩꜡☻⸗♦ꜟ
─

7 8
─

7 8
─

7 8

◖☻♩꜡☻⸗♦ꜟ ⇔⌂™ ⇔⌂™ ⇔⌂™

◖☻♩꜡☻⸗♦ꜟ ⇔⌂™ ⇔⌂™ ⇔⌂™

⌂ ⌂ ─

─⌂™

─
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⌂⅔ ⌂ ─ │ ⱱכⱶⱭ

₈─☺כ ─ ₉─ ≤⇔

≡ ↕╣╢≤≤╙⌐ ∕─ │ ⱱכ

ⱶⱭ₈─☺כ ה ₉⌐

↕╣╢  

▪ ⌂ ─  

⌂ ─℮∟ ⌐ ⅜ ⇔√

─ ─ ה ⌐≈™≡ ◖☻♩

꜡☻⸗♦ꜟ╩ ™≡ ┘

╩ ∆╢ ◖☻♩꜡☻⸗♦ꜟ─ │

4.3.24 ≢ ═√ ≢

⇔√╙─≤ ∂≢№╢⅜ ה ─

│ ₁─ ↔≤⌐ ╩ ™

─ ≡⇔⌐ⱪכꜟ◓╩ ∆╢↓≤│

⇔⌂™ ↓╣│ ⌐╟∫≡▬fiⱨꜝ ─

⅜ ⅝ↄ ⌂╢↓≤⌐ ⅎ ─

│ ─ ⅝↕⌐╟∫≡ ⅝ↄ ⌂╢√╘ ◓ꜟ

≡╘≥╕⌐ⱪכ ∆╢↓≤⅜≢⅝⌂™√╘≢

№╢  

◖☻♩꜡☻⸗♦ꜟ≢ ↕╣√ ─

╩ ─ ─ ⌐∕─╕╕ ≡│

╘╢↓≤│≢⅝⌂™ ⌂−⌂╠ ⌐⅔↑

╢ ─ │ ╒≥ ↄ⌂╡ ╕√

⌐ ⅜ ⅝ↄ ∆╢↓≤╙№╢⅛╠

≢№╢ ∕↓≢ ─ ─

│ 4.4 ⌐ ≠⅝ ≤ ─ ⌐⌂

╢╟℮ ╩ ⇔≡™╢  

 ─                            

   ─ υπ
─

─
  (4.4) 

⌂ ─℮∟ ─ ⅜⌂™

⌐ ⇔≡│ ◖☻♩꜡☻⸗♦ꜟ⌐╟╢ ⅜

≢⅝⌂™√╘ ◓fiⱬꜟ ⌐╟

╡ ╘√ N ⌐ ─ ≢

∆╢ ╩₈N ₉≤∆╢ ╩ ≤⇔≡

∆╢ ↓╣│ ⌂ ≢№╢╒≥

─ꜞ☻◒⅜ ™≤™℮ ⅎ⌐ ≠ↄ╙─≢№╢

│ 1991 ─ ╩╙≤⌐

1 km ↔≤⌐ ⇔ ⌐≈™

≡│ │ 30 │

─ 7 8 ─ ╩ ⇔≡™╢ ⌂⅔ ⌐

⇔≡│ ┘ ─ 2≈

─ ╩ ™√ ⌐ ≠ↄ ╩

⌐ ∆╢↓≤⅜≢⅝⌂™↓≤⅛╠ ⇔⌂

™  

▬ ⌂ ─  

⌂ ─ ┘ ─

─⌂™ ⌐≈™≡│ ◖☻♩꜡☻⸗

♦ꜟ⌐╟╢ │ ╦∏ 1 km ↔≤─

╩ ה ≤⇔≡ ∆╢

⌐│ ⌐≈™≡ │ 30

50 │ ─ 7 8

─ ╩ ⇔≡™╢ │ ⇔⌂™  

► ╩ ⅝ↄ ⇔√  

╩ ⅝ↄ ⇔√ ⌐≈™≡│

─ ╩ ╦∏ ה ⌐ ⇔≡ 50

╩ 50 ≤⇔≡™╢ ─

⌐≈™≡│ 50 ─ 1.2─ ╩

≤⇔≡ ∆╢ ╩ ™╢─│

─≤⅔╡ ⌂ ╒≥ ─ꜞ☻◒⅜ ╕

╢≤™℮ ⅎ⌐ ≠ↄ╙─≢№╢ ╕√

⌐ ∆╢ │ ⌐ ═≡

⅜ ╠╣╢√╘ ◖☻♩꜡☻⸗♦ꜟ⌐╟╢

≢│ ≤─ ⅜ ⌂™ ∂ ⌐

⌂╢ ↓≤⅜ ™↓≤╙ ─ 1≈≤⇔≡№→╠

╣╢  

⌂⅔ ╩ ⅝ↄ ⇔√ ≢│

│ ⇔⌂™ ╩ ⅝ↄ ∆╢╟

℮⌂ ≢│ ∆≢⌐ ⅜ ∆╢

⅜ ╕∫≡™╢≤ ↕╣╢√╘

⌐╟╢ ⌐ ≠™≡ ╩ ┘⅛↑╢↓

≤≤⇔≡™╢  

5 ─  

◖☻♩꜡☻⸗♦ꜟ⌐╟╡ ↕╣√ ⌂

─ ─ │ ₁─ ─

╛ ⇔ ─ ╩ ⇔

4.15 ⌐ ∂≡ ╩ ∫√ ≢

⌐ ─ ╩ ≡ ⇔≡™╢  

6 ─ ≢ ↕╣⌂™

⌐≈™≡─ ™ 

↓╣╕≢ ═≡⅝√≤⅔╡ ─

│ ⌐ ⇔√ ╩╙≤⌐ ∆╢
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4.15 ─  

 

 

↓≤╩ ≤⇔≡™╢ ─ ⌐│

♄ⱶ ─ ╛ ─⅛↕ → ─

⅜ ⅝ↄ ╦╢⅜ ↓╣╠ ─

│ ─ ≤⇔≡ ╣╢─≢ ≤

─ ⅛╠ ∆╢ ⌐ ⌐

↕╣╢↓≤⌐⌂╢ ↓↓≢│ 3.5.4≢

═√ ─ ≢ ↕╣⌂™ ≈⅛

─ ⌐≈™≡ ─ ⅛╠ ╩ ⅎ

╢  

▪ ♄ⱶה ה ⌐╟╢ ⌂  

♄ⱶ╛ ⌐╟╢ ⌂ ⅜

╦╣╢≤ ≤ ─Ⱨכ◒

╛ ⌐∏╣⅜ ∂╢ ⅜№╢ √∞⇔

─ ⌐│↓╣╠─ ⅜ ╡ ╕╣

≡™╢√╘ ≤─ ⅛╠ ∆

╢ ⌐╙∕─ │ ↕╣≡™

╢≤™ⅎ╢ ⌐│ ♄ⱶ─ ⅜ ⅝ↄ⌂

↑╣┌ №╕╡ ⅝⌂ ⌐│⌂╠⌂™↓

≤╙ ™ ╕√ ™ ╩ ∟ ─♄ⱶה

ה ─ ╩ ∆╢ ─ ↄ│

─ ≤⌂∫≡™╢  

▬ ─  

─ ≢│ ─ ≤ ⅛╠─

⅜ ⌂╢≤ ⅜ ⅝ↄ ∆╢↓≤⅜№

╢⅜ ≢│ ─ │ ⇔≡™

⌂™ √∞⇔ ⌐│ ─ ≤ ⅜

⌂∫≡ ⇔√ ╙ ╕╣≡™╢√╘

─ ╩ ↑╢ ─ ⌐│∕─

⅜ ↕╣≡™╢ ⌂⅔ ─╖⌐

⇔≡™╢↓≤⅜ ╠⅛⌂ │

⅛╠│ ↄ╟℮⌐⇔≡™╢  

► Ᵽ♇◒►◊כ♃כ─  

─ │ ⌐ ∫≡

⌐ ↕∑╢─╖≢ ─

─ ⅜ ⌐ ┬ ™╦╝╢Ᵽ♇◒►◊

כ♃כ │ │ ≢⅝⌂™ ≢

─ ⌐ ℮ │ ─

⌐╟╢ ≤⇔≡ ↕╣╢─≢ ↓─

─ │ ⌐╟∫≡◌Ᵽכ↕╣≡™╢

↓≤⌐⌂╢ √∞⇔ │ ╩

─ 1≈≤⇔≡ ™≡™╢↓≤⅛╠ ⅜

ↄ ∫≡™⌂™ ≢ ⌐ ─ ⌐╟∫

≡ ─ ⅜ ╕╢ ≢│ ∕─ ╩

⌐ ≢⅝⌂™ ⅜№╢ ⌐ ⅜

≢№╢  
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4.5 ─  

4.5.1 ─  

≢│ 25 20138 ⅛╠

─ ╩│╢⅛⌐ ⅎ╢ ⅜ ↕

╣ ⌂ ─ ↓╢⅔∕╣⅜ ⇔ↄ ╕∫≡

™╢ ₈ ₉╩ ⇔≡ ─ ╩

┘⅛↑≡™╢  

↓─℮∟ ⌐≈™≡│

≢│ 3 ≢│ 48

─ ┘ ⌐⅔™≡ 50 ⌐

─ ≤⌂∫√ 5 km ⅜ ≤╙⌐

≢│ 10 ≢│ 50

╕≤╕∫≡ ⇔≡™╢ ─ ≢

≢ ⅜ ⇔≡™╢

⌐ ∆╢≤™℮ ≢ 2 2020

7 ╕≢ ⇔≡⅝√  

─ ⌐╟╢ ─ ╩

⇔√≤↓╤ ⌂ ⌐╙ ╦╠∏

⌐ ╠⌂⅛∫√ ╛ ⇔√╙──

⌂ ╕≢│ ∂⌂⅛∫√ ⅜ ╠╣√

30 ⌐ ↕╣√ ₈

─ ⅎ ⌐ ∆╢ ₉⌐⅔↑╢ ╙ ╕

ⅎ ⌐ ⅎ≡ ≤─ ┘≈⅝⅜ ™

₈ ₉╩ ™≡ ⌐ ╩ ∆╢↓≤

⌐╟╡ ╩╟╡ ─ ™ ⌐

╘╢═ↄ ╩ →√  

─ ⌐ ™╢ ≤⇔≡

─≤⅔╡ 2 20207 ╕≢│ 5 km

─ ╩ ™≡™√≤↓╤ √⌂  

 

 

4.16 ⌐ ™╢ ─  

 

≢│ ≤─ ┘≈⅝⅜ ™1 km ─₈

₉─ ╩ ™╢ 4.16 ↓─ ⌐╟╡

╟╡ ⅛⌂ⱷ♇◦ꜙ ⌐ ⅜ ↕╣╢√

╘ ⇔╞ ╛ ≢№∫≡╙

─ ⌐⌂╡℮╢ ₈50 ⌐ ₉⌐ √

⌂™ ≢ ⌂ ⅜ ∆╢ ⌐ ⇔≡

╙ ⌐ ⅜ ↕╣╢↓≤⅜

↕╣╢ ╕√ ₈50 ⌐ ₉≤™℮ ─

⌐ ≠™√ ≢│⌂ↄ ≤─

┘≈⅝─ ™ ⌐ ≠™√ ╩ ™╢↓

≤⌐╟╡ ⌂ ╕≢│ ∂⌂⅛∫√ ⌐

⇔≡─ ╛ ╩ ⌐ ╡ ╪

∞ ⅜ ≤⌂╢↓≤⅛╠ ꜠ⱬꜟ

─ ≤⇔≡─ ⅜ ╕╡ ─

╩ ⌐ ∆╢≤™∫√ ⅜ ↕╣╢  

─ ⌐ ─ ⌐ ∆

╢ ╩ 4.17⌐ ∆ │₈50

⌐ ─ ₉─╖╩ ≤⇔≡ 25 2013

8 ⌐ ╩ ⇔√ ∕─ 29

2017 7 ⌐ ─ ╩ ⇔ 50

⌐ ─ ≤⌂∫≡™╢ ─ ≢

⅜ ╕∫≡™╢ ⌐ ╡ ╪≢

∆╢ ⌐ ⇔√ 2 2020 7 ⌐

│ ─ ⌐≈™

≡ 50 ⌐ ─ ⌐ ⅎ≡ ─

√⌂ ╩ ⇔ ⌐ ⇔√ 1 km

⅜ ⌡ 10 ╕≤╕∫≡ ⇔√ ⌐

∆╢ ⌐ ⇔√ ∕─ 3 2021

6 ⌐│ ─ ╩ ⌐╙ ⇔√

4 2022 6 ⌐│

⌐≈™≡ ≤ ⌐

≠ↄ ╩ ⇔ ⌐ ⇔√ 1 km

⅜ ⌡ 30 ⌂™⇔│ 20

╕≤╕∫≡ ⇔√ ⌐

∆╢ ⌐ ⇔√  

 

4.5.2  

─ √⌂ ≢│

─ ─↕╠⌐ ™

⌐ ⌐ ⌂ ⅜ ⇔√≤⅝─

─ ╩ ≤⇔≡ ∆╢ ↓─ ⌐

ệkm
ṕ50 Ṗ

ểkm

ṕ Ṗ

ṕ Ṗ
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4.17 ─ ⌐ ∆╢  

 

 

 

 

4.18 ─ ─ ╩ ⇔√ ⌐ ╩ ∆╢  

 

ṕ Ṗ
Ṯểkm ṯ

50
Ṯệkm ṯ

ṕ Ṗ348

ṨṨṨ50Ṩ50

ṨṨ1010Ṩ

ṨṨ5050

ṨṨṨ1010

29
7 7 Ṍ

2
7 30 Ṍ

Ṩ10ṨṨṨṨ

ṨṨ5050

ṨṨṨ1010

3
6 8 Ṍ

ẑ 10 11
ẑ 1km

Ṩ10ṨṨṨṨ

30
ṨṨṨṨṨ

20
4

6 30 Ṍ

ṨṨṨ50Ṩ50

Ṩ10ṨṨṨṨ

ṨṨ5050

ṨṨṨ1010

30

ể

Ễ
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4.5 ─ ⌂  

7 12

7 14

25 26 10 16

8 17

8 20

29 7 7 5

7 6 ⁸ ⁸

7 7

10 12

26 8

30 7

24 7

 

 

 

⇔≡™╢ │ ∆╢↓≤⅜ ↕╣╢

1 km ⅜ ⌡ 10 ╕≤╕∫≡ ∆╢

⌐⅔™≡ ⅜ ⇔ ⅛≈ ⇔™

1 ⌐ ⌡ 30 mm ⅜↕╠⌐ ╡ ↄ≤

↕╣╢ ⌐

╩ ∆╢ 4.18  

│ ⌂ ⅜ ∆╢ ⅜

⇔ↄ ╕∫√ ⌐ ╡ ∆╢╙─≢№╡

─ ─ ≢│1 ─╖─

⌐╟∫≡∕─ ╩ ∆╢↓≤│ ⌂

√╘ ⅜ ╕≤╕∫≡ ∆╢↓≤

╩ ≤⇔≡™╢ ⌐│ ⌂

╩ ⅝ ↓∆₈ ─ ↕₉⅜ 1 km ≢

Ĭ ─ ⌐ ∆╢↓≤╩ ╕ⅎ

╩ ∆╢ ⅜ 10 ╕≤╕∫≡ ∆╢

≤⅝⌐ ╩ ∆╢↓≤

≤⇔≡™╢  

1 ─  

₈ ╕√│ ⌂ ─ ⌐

⌐ ∆╢ ₉╩

─ ≤ ╘╢ Γ Γ⅛≥℮⅛⌐

≈™≡│ ╩╙≤⌐ ⇔ 23

2011 12 ⌐╟╢ ≢─

25 2013 26 ⌐╟╢

≢─ ⌂≥⅜↓╣⌐ ∆╢

⅜ ─ ⌐ ╕╡ ⅛≈

─ ─ ≤⇔≡ ─

≢ ⌡ 20 ╩ ⅎ╢╟℮⌂ ╩ñ ò

≤ ∆╢ ↓╣╠─ ╩ √∆ ⌂

╩ 4.5⌐ ∆  

2 ─  

─ ╩ ⇔√ ╩ ∆╢

≤™℮ ⅎ ─╙≤ ⌐≈™≡

─ ⌐ ™╢ ╩ 1 km ⌐

∆╢  

4.19─≤⅔╡ ⌐≈™≡

⅜ ⇔√ ⌐⅔↑╢ ⅛╠─

─ ╩ ╘ ╩ ╗

⌐ ⇔≡ ≤ ─ ╩ ∆

╢ ─ ⌐≈™≡ ⌐

145╩ ⅎ√ ╩ ─ ≤⇔≡

╕√ 4.20─≤⅔╡ ╩ ╕

⌂™ ⌐≈™≡│ ╩ ╗

≢ ⇔√ ─ ⅜

≢ ⌐⌂╢╟℮ ⅛╠─

╩ ⇔≡ ╩ ∆╢ ⌂⅔ ∕─╟

℮⌐ ⇔√ ╩∕─╕╕ ∆╢≤

╡⅜ ∆╢╟℮⌂ │ ─ ⅜

↕╣╢ ≢ ⌐ ╩ ⅎ╢  

↓─╟℮⌐ ⇔√ и⅛╠─ │

⌐╟∫≡┌╠≈⅝⅜╖╠╣╢ ∕─ 1≈─

≤⇔≡│ ⅜ ≤∆╢ ⅜

⌐╟∫≡┌╠≈⅝⅜№╢√╘≤ ⅎ╠

╣╢ ≈╕╡ ∂ ─ ⌐ ⇔≡

─ ⅜ ⌐ ה™ ™≤™∫√

≢─ ⅜ ∂≡⅔╡ ↓─ │
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4.19 ╩ ╗ ─  

 

 

 

4.20 ╩ ╕⌂™ ─ ─  

 

 

 

4.21 √⌂ ⌐╟╢ ─ ↕╣╢  

Ḳ
Ḳ

143

156156

119

Ṯ ṯ

Ḳ143.5

145

Ṯ ṯ Ṯ ṯ

A
145

Ẇ

ἲ 1323 49 ṕ4%Ṗ

Ẇ

ἲ 190 49 ṕ26 %Ṗ

Ẇ

ἲ 60 49 ṕ82 %Ṗ

Ẇ

ἲ 60 49 ṕ82 %Ṗ

ṕ Ṗ

ṕ Ṗ

Ẇ Ḳ25

Ẇ Ḳ28

ṕ Ṗ

ẑ 18 Ṍ Ễ 15
ẑ 20

25 26 ṕ Ṗ
26 8 ṕ Ṗ
30 7 ṕ Ṗ
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⌐╙ ↕╣≡™╢√╘≢№╢ √⌂

⌐⅔↑╢ │ ↓℮⇔√┌╠≈⅝╛

╩ ⇔ ⌐ ─ ╣√╙─≤⇔≡

™╢  

3 ─  

√⌂ ⌐╟╢ ─

↕╣╢ ⌐≈™≡ 18 2006

2 2020 ─ 15 ╩ ≤⇔

≡ ≤ ⇔√ ╩ 4.21⌐ ∆  

│ ─ ≢ 25

√⌂ ≢ 28 ≤⌂╡ 1 ∆╢ ∕

─ ≢ │ ≤ ─ 80% ╩

⇔√╕╕ │ 1,323

⅛╠ 190 ┼≤ ⅝ↄ ╡ ╕╣

│ 4 %⅛╠ 26 %┼ ⌐ ⇔≡™╢↓≤

⅜╦⅛╢  

 

4.5.3  

─ √⌂ ≢│

─ ⌂ ╩ ™ ≢ ↕∑╢↓

≤⅜≢⅝╢╟℮ ┘

─ ╩ ─ ≤⇔≡ ∆╢ ↓─

⌐ ⇔≡™╢ │ ∆╢↓≤⅜ ↕

╣╢ 1 km ⅜ ≢│ ⌡ 30

≢│ ⌡ 20 ╕≤╕∫≡

∆╢ ⌐⅔™≡ ⅜ ⇔ ⅛≈

⇔™ 1 ⌐ ⌡ 30 mm ⅜↕╠⌐

╡ ↄ≤ ↕╣╢ ⌐

╩ ∆╢ 4.22  

│ ⌂ ⅜ ∆╢ ⅜

⇔ↄ ╕∫√ ⌐ ╡ ∆╢╙─≢№╡

≤ ─ ─ ≢

│1 ─╖─ ⌐╟∫≡∕─ ╩ ∆

╢↓≤│ ⌂√╘ ⅜ ╕≤╕∫

≡ ∆╢↓≤╩ ≤∆╢ ∂ ≢ ╙

™ ⅜ ↕╣╢╟℮ ╩ ⅎ≡

╩ ⇔√ ╩ ╕ⅎ ╩ ∆╢

⅜ ≢│ 30

≢│ 20 ╕≤╕∫≡ ∆╢≤⅝

╩ ∆╢  

─ ⌐╟╡ ≤⌂╢

─ ╩ 4.23⌐ ∆ ↓─ ≢│

╩ ∆╢ ⅜╕≤╕∫≡ 39 A

B C D ⌐╕√⅜∫≡ ⇔≡⅔╡ ∕

─ 4 ⅜ ─ ≤

⌂╢  

 

 

 

4.22 ─  

ṕ1km Ṗ ṕ1km Ṗ

OR

Ṭ
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4.23 ─ ⌐╟╡

─ ≤⌂╢

 

 

 

1 ─  

₈ ╕√│ ⌐╟╢

≤ ─ ⅜ 1 ≢ 300

₉╩ ─ ≤ ╘

╢ ⌂ ╩ 4.6⌐ ∆  

2 ─  

─ ╩ ⇔√ ╩ ∆

╢≤™℮ ⅎ ─╙≤

∕╣∙╣⌐≈™≡ ─ ⌐ ™╢

╩ 1 km ⌐ ∆╢  

│ ⌐╟╢ ⌂

╩ ─ ≤ ─ ≢ ⇔≈≈  

4.6 ─ ⌂  

23 12 9 4

28 10 8 30

29 7 7 5

8 ⌐╟╢ 8 28

10 12  

 

4.7 ─ ─ ─  

(%)

10 10 20 100

0 0 0 100

112 80 192 100

7 1 8 100

2017/7/5 171 303 474 100

112 80 192 100

7 1 8 100

2017/7/5 171 303 474 100

2012/7/12 112 80 192 100

2017/7/5 171 303 474 100

120 2012/7/12 112 80 192 192 100 1413 1513

125 0 0 0 0 0 1605 1605

β 2006 2019 829⁷ 776⁷ 1605

β◖☻♩100

β ╕√│ ⅜ ⇔√ ⌐≈™≡⁸⇔⅝™ ⌐ ⇔≡™╣┌ ↓↓≢│
╩ ∆╢↓≤≤∆╢⁹↓─≤⅝⁸ ⌐ ∆╢ ◖☻♩ ⅜ ∆╢ ╦╡⌐ ꜡☻ │ ⌐

≢⅝╢╙─≤∆╢⁹⇔⅝™ ⌐ ⇔≡™⌂↑╣┌ │ ∑∏⁸ ⌐ ∂√ ⅜ ∂╢╙─≤∆╢⁹⇔
⅝™ й⅛╠─ ╩ ₁⌂ ⌐ ↕∑⁸ ⌐⅔↑╢ ─◖☻♩≤꜡☻─ ╩ ╘√≤
⅝⁸ ⅜ ≤⌂╢꜠ⱬꜟ⅜₈≢⅝╢∞↑ ⌂™ ≢⁸ ─ ⅝™ ╩ ⌂ ╡
∆╢₉≤╖⌂∆↓≤⅜≢⅝⁸↓╣╩ ⌐⅔↑╢ ⌂ ≤⇔≡ ∆╢⁹

110
2012/7/12

674 931 1231

115 666 939 1139

105

2012/7/3

694 911 1411
2012/7/12

↕╣╢꜡☻
ᵑ◖☻♩ ᵒ꜡☻ ᵑ ᵒ

 

A

B C

D
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⅜ ⌂ ╡ ↕╣╢╟℮⌂ ╩

⌐ ◖☻♩꜡☻⸗♦ꜟ─ ⅎ ⌐ ≠⅝

∕╣∙╣⌐≈™≡ й

⅛╠─ ⅜ ≢ ≤⌂╢╟℮

╩ ∆╢ 4.7 ↕╠⌐

─⌂™ ⌐≈™≡│ ─№╢

⌐⅔↑╢ ─ ╩ ⇔≡ ╩

∆╢  

3 ─ ⌐≈™≡ 

√⌂ ⌐╟╢ ─

↕╣╢ ⌐≈™≡ 18 2006

2019 ─ 14 ╩ ≤⇔≡

≤ ⇔√ ╩ 4.24⌐ ∆  

│ ─ ≢ 22

√⌂ ≢ 28 ≤⌂╡ 3 ∆╢

│ ─ ≢│ 58%⌐ ⇔≡ √⌂

≢│ 47%≤╛╛ ╢⅜ ה ╩ ℮

⌐ ╣┌ │ ↕╣╢ 64%

⅜ 591 ⅛╠ 130

┼≤ ⅝ↄ ╡ ╕╣╢↓≤⌐⌂╡

│10%⅛╠38%┼ ⌐ ∆╢↓≤⅜

≤⌂╢  

4.5.4 ─  

1 ⇔╞ ─ ™ 

⇔╞ ⌐⅔™≡│ ⅜ ↕╣╢1 km

⅜ ⌂ↄ ∕╣∙╣─

10 30

20 ⌐ √⌂™ ⅜™ↄ≈⅛ ∆╢ ↓╣╠

─ ⌐≈™≡│ ≢─

╛ ─ ⌐ ™ │ ⌐⅔

↑╢ ⌂≥⅛╠ ∕╣∙╣─ ─

╩ √∆⅛≥℮⅛╩ ⇔≡ ╩ ∆╢

ⅎ┌ ⌂≥⅜ ╩ ⌐ ™ ∆

═≡─ ⅜ ⌐ ∆╢╟℮⌂ ≢│

≤⌂╡ ╢  

2  

₈50 ⌐ ─ ₉╩ ™√ ─ ≢│

─ ⌐╕√⅜╢ ─ ⌐

∆╢≤™℮ ─╙≤ 5 km 30

─ ╩╙≤⌐ ╩ ⇔≡™√

√⌂ ≢│╟╡ ⌂ ╩╙

⌐ ╘≡⅔╡ ┼─ ╙ ⇔≡

™╢↓≤⅛╠ 1 km 10 ─

╩╙≤⌐ ╩ ∆╢

 

4.24 √⌂ ⌐╟╢ ─ ↕╣╢  

Ḳ22
Ḳ25%

ṕ 102 ẓ 26 ẑ Ṗ

Ḳ58%
ṕ 45 ẑ ẓ 26 Ṗ

ẑ 300

Ḳ28
Ḳ38%

ṕ 130 ẓ 49 ẑ Ṗ

Ḳ47%
ṕ 104 ẑ ẓ 49 Ṗ

ẑ 300

( Ṗ
Ḳ21

Ḳ6%ṕ30/526 Ṗ Ḳ67%ṕ30/45 Ṗ

Ḳ12
Ḳ43%

ṕ 46 ẓ 20 ẑ Ṗ

Ḳ36%
ṕ 55 ẑ ẓ 20 Ṗ

ẑ 300

( Ṗ
Ḳ20

Ḳ7%ṕ21/297 Ṗ Ḳ38%ṕ21/55 Ṗ

( Ṗ
Ḳ22

Ḳ10%ṕ60/591 Ṗ
Ḳ58%ṕ60/104 Ṗ

Ṯ ṯ Ṯ ṯ

ẑ 2022 2006 Ṍ2019
ṕ 3.0 Ṗ

64% ṕ28 /44 Ṗ ẑ Ḳ 64%ṕ28 /44 Ṗ
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↓─√╘ ⌐ ⇔≡ ─

╛ ⌂≥╩ ה ⌐ ╟╡╙

⅛ↄ ╩ ∆↓≤⅜ ╘╠╣╢ │

⌂ ⅜ ╘≡ ⅝™ ≢№╢↓≤╙

╕ⅎ╢≤ ↓╣╠─ ╩ ≤ ─

≢ ⌐ ╩ ∆╢⌐ ⇔≡ ╟╡ ⌂

⅜ ≤↕╣╢  

 

4.6 ─  

3 ≢ ⇔√ ⌐╟╢ ╩ ∆

≤ ╕≢⌐ ═√ ─

─ ╩ ™≡ ⌐╟╢ ─

╩ ⇔ ∕╣╩ ⌐ ↑⇔≡

⇔√╙─⅜ ≢№╢ ⌐│ 3

№╡ ─ ╩ ∆╙─⅜

─ ─ ╩

∆╙─⅜ ─

─ ╩ ∆╙─⅜ ─

≢№╢  

⌂⅔ ╩╟╡ ↄ─ ⌐ ∫≡™√

∞⅝ ─ ⌐ ⇔≡™√∞ↄ↓≤╩

≤⇔≡ ⌐│₈◐◐◒ꜟ₉≤™℮

⅜≈↑╠╣≡™╢ 2021 ╩ ™╢

─ │

∕╣∙╣₈ ◐◐◒ꜟ₉₈ ◐◐◒ꜟ₉₈

◐◐◒ꜟ₉─╟℮⌐ ↕╣╢  

≢│ ─ ╛ ⱱכⱶⱭ

─≢☺כ ─╒⅛ ⌐№√∫≡─

⌐≈™≡ ═╢  

 

4.6.1 ─  

1 km ↔≤⌐ ─ ה ≤

╩ ⇔≡ ╩ ⇔

┘ ⌐⅔↑╢ ─℮∟ ─

╙─╩ ⌐⅔↑╢ ≤∆╢  

─ │ ™ ⅛╠ ⌐

к й ╩ ⅝ↄ

⇔√ ⌐≈™≡│

─ и з

─ 4≈─ ⅜№╢ ╕√ ─

↑ ─ ≈ │ ⅛╠ ↕╣

╢ ꜠ⱬꜟ≤ ╩ ╡ 4.8─≤⅔╡≤

⌂∫≡™╢ ꜠ⱬꜟ≤─ ⌐≈™≡│ 6.2

≢ ═╢  

⌐│ ─╒⅛ ╙ ™╢⅜

⌐ ∆╢ ╛ ─ ╩ ⇔

∆╢ ─ ⅜∕╣∙╣ ⌂∫≡™╢

⌐│ ─

│ 2 ─ │

1 ─ │ 3 ╕≢

─ ─ ╩ ⇔≡™╢ ≢

⇔≡™╢ ≤∕─ ≤⌂╢ ─

⌐ ⇔≡│ 4.9⌐ ⇔√  

 

 

4.8 ─ ≤ ≤  

─ ─
─

к ∆≢⌐ к⌐ ⇔√ ∆≢⌐ к⌐ ⇔√ ∆≢⌐ к⌐ ⇔√

й
╩ ⅝ↄ

⇔√

2 ╕≢⌐ й⌐
∆╢≤ ↕╣╢

1 ╕≢⌐ й⌐
∆╢≤ ↕╣╢

3 ╕≢⌐ й⌐
∆╢≤ ↕╣╢

и 2 ╕≢⌐ и⌐
∆╢≤ ↕╣╢

1 ╕≢⌐ и⌐
∆╢≤ ↕╣╢

3 ╕≢⌐ и⌐
∆╢≤ ↕╣╢

з 2 ╕≢⌐ з⌐
∆╢≤ ↕╣╢

1 ╕≢⌐ з⌐
∆╢≤ ↕╣╢

3 ╕≢⌐ з⌐
∆╢≤ ↕╣╢

─
⌐

2 ╕≢⌐ з⌐
⇔⌂™≤ ↕╣╢

1 ╕≢⌐ з⌐
⇔⌂™≤ ↕╣╢

3 ╕≢⌐ з⌐
⇔⌂™≤ ↕╣╢
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4.9 ≢ ⇔≡™╢ ≤∕─  

─ ─
─

─

⁷⁷⁷⁷⁷

─

⁷⁷⁷⁷⁷

┘
─

⁸

2 ╕≢─1 ─
─

1 ╕≢─10 ─
─
♫►◐ꜗ☻♩

1 ╕≢─10 ─
┘ ─

♫►◐ꜗ☻♩

3 ╕≢─1 ─
┘ ─

 

 

 

⅜ ─ ⌂ ─

≤⌂╢⅜ ⌐│╟╡ ⌂ ╩ ∆╢

√╘⌐ ₁⌂ ╩ ⅎ≡™╢ ≢│

⌐ ╦╢ ⌐≈™≡ ↕╠⌐ ⇔ↄ

∆╢  

1 ─ fi◒♄►fiꜝה  

─ ─ ⌐№

√∫≡│ ─ ╩ ⇔ ─

⌂ ה ╩ ∆╢√╘ №╢™│

─ ─ ⅜ √≤⅝⌐ ∕─ ⅜

│ 30 ⅜╠⌂™╟℮⌐ ↕

∑╢₈ ₉╩ ⇔≡™╢ 4.25

╕√ ≤ ─ ⌐ ⇔≡│

⌐ ⅎ ╩ 1 ∏≈ →╢₈ꜝfi

◒♄►fi ₉╩ ⇔≡™╢ ꜝfi◒♄►fi

│ ╛ ─ ⅜

⌐ 10 ⌐ ⌂ ╩ ∆≤™℮ ╩

≈↓≤⅛╠ ─ ⌂ ╩ ↑╢↓≤╩

⌐ ⇔≡™╢ ⌂⅔ ⌐ ⇔

≡│ ─ ⌂ ⅜╒≤╪≥╖╠╣⌂™

↓≤⅛╠ ─ ⌐│ꜝfi◒♄►

fi ╩ ⇔≡™⌂™  

2 ⌐⅔↑╢ ─

™ 

─ ⌐№√∫≡│ ─

╩ ⇔√ ⌐ ⅎ 1  

 

 

 

4.25 ≤ꜝfi◒♄►fi ─▬ⱷכ☺  

2010 30 40 50 60 70 80 90 10100 2010 30 40 50 60 70 80 90 10100

30
1
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4.26 ─ ⌐ ™╢ ─ ™ ↔≤⌐ᵔ ǒ ♫►◐ꜗ☻

♩ ƴ ⅜ ∆ ─℮∟ ─╙─╩ ⇔≡™╢  

 

 

─ ╙ ⌐ ⇔≡™╢ ↓╣│

─ ⌐╟╢  

─ ⌐ ™╢

│ 30 ⌐ 6 ╕≢─ 1 ⅜

↕╣╢⅜ ╕≢⌐ ⅛╠ 18 ╒≥⅛

⅛╢√╘ 10 ⌐ ↕╣╢ ─

≢│ ╟╡ 2040 ─ ─╙

─⇔⅛ ≢⅝⌂™ ∕↓≢ ─

≢│ ─ ⇔╩≢⅝╢∞↑ ↑╢↓≤

≤ ─ ╦╡ ─Ⱪ꜠

⌐╟╢ ─ ⌂ ─ ╩ ⌐ 1

─ ⌐╟╢ ╙ ⇔

≡ ⅜ ™ ─ ╩ ∆╢╟℮⌐

⇔≡™╢ ↓╣│™╦┌ꜝ◓ Lagged 

Forecast─ 1≈≤™ⅎ╢ ⅎ┌ 00 50

01 40 ─ ─ ≢

∆╢ ─ │ 4.26⌐

∆≤⅔╡≢№╢  

3 ─  

─ ⌐№√∫≡│ ─

╩ ⇔ ─ ╡↓╓⇔╩ ∆╢

╟℮ 3 km ≢ ↕╣√℮∟ ─

╩ ⱷ♇◦ꜙ─ ≤⇔≡™╢ 4.27

√∞⇔ ╩╕√⅜╢ⱷ♇◦ꜙ─

│ ⇔⌂™ ╕√ ─ ≢

№╢ ╩ ⇔√ ⌐ ⇔≡│ ↓─

│ ╦⌂™ 4.5≢ ═√≤⅔╡

─ │ ⌐ ⇔√

1 km ⅜ ⌡ 10 ╕≤╕∫≡ ⇔√

≤⇔≡⅔╡ ─ │ ⌐

╟╢ ⌐╟∫≡ ↕╣╢⅛╠≢№╢  

4 ─ ™ 

4.2⅛╠ 4.4≢│

─ ⌐⅔↑╢ ─ ⌐≈

™≡ ═√ ─ ⌐≈™≡╙

≤⌂∫≡™╢ ≢│ │ ╦⌂™ √

∞⇔ ─ ⌐≈™≡│ ≢

≤⌂∫≡™╢ ╩ ∆╢ ⅛╠

0:00 1:00 2:00 4:003:00 5:00

00 FT1 FT3FT2 FT4 FT5

30 FT1 FT2 FT3 FT4

00 FT1 FT2 FT3 FT4

0:300:00

0:300:00

0:300:00

1:000:30

1:000:30

1:000:30

0:50

1:00

1:10

1:20

1:30

1:40 2:40 3:40 4:40

1:50 2:50 3:50

2:00 3:00 4:00

2:10 3:10 4:10

2:20 3:20 4:20

2:30 3:30 4:30

ẅ ẇ ẌẌẌ
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4.27 ─ ▬ⱷכ☺ 1 km 3 km ─ │ 1 km

─ │ ─ ╩ ∆ ─ │ ─ ╩ ∆  

 

 

≢№∫≡╙ ╩ ∆ ─

╩ ™ ⌐ ∆╢╟℮⌐⇔≡™

╢  

 

4.6.2 ⱱכⱶⱭכ☺≢─  

ⱱכⱶⱭכ☺⌐⅔™≡

─ ╩ ◐◐◒ꜟ ◐◐◒

ꜟ ◐◐◒ꜟ≤⇔≡ ⇔≡™╢ 4.28

⌐ ◐◐◒ꜟ─ ╩ ⇔√

╩ ⌐ ─ ⅜ꜞ▪ꜟ♃▬ⱶ≢ ↕

╣ │ 10 ↔≤⌐ ↕╣╢ ╕√ ─

│6 ╕≢↕⅛─╓∫≡ ≢⅝╢╟

℮⌐⌂∫≡™╢  

 

 

4.28 ◐◐◒ꜟ─  

 

000000000000000000000000000000

000000000000000000000000000000

000111110000000000111110000000

001221121110000001221121110000

011122222211000011122222211000

000113222331000000113222331000

001123444421000001123444421000

000123443332100000123443332100

001123343321100001123343321100

000122333222100000122333222100

000001122211100000001122211100

000000111111100000000111111100

000000011000000000000011000000

000000000000000000000000000000

000000000000000000000000000000

1km 3km

6
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◐◐◒ꜟ ◐◐◒ꜟ─ ⌂

⌐₈ ꜞ☻◒⅜№╢ ─ ⌡ ╦∑ ₉⅜

№╢ ◐◐◒ꜟ≢│

⅜ ⇔√ ⌐ ─ ╕√│ ⌐

⅜ ∏╢⅔∕╣⅜№╢≤ ╘╠╣╢ ⅜

◐◐◒ꜟ≢│ ⇔ ╢

─ ⌐╟╡ ⅜ ⇔√ ⌐

⅜ ↕╣╢ ⅜∕╣∙╣ ─ ⌐

⌡≡ ≢⅝╢╟℮⌐⌂∫≡™╢ ⌂

⌐ ┘≈↑╢√╘⌐│ ⅜↑─ ↄ╛ ─

ↄ≤™∫√ ꜞ☻◒─№╢ ╩№╠⅛∂╘

ה ⇔≡⅔ↄ↓≤⅜ ≢№╡ ↓╣╠

⌂ ≤ ─ ⌐ ∂≡ ₁ ₁≤

∆╢ ─ ╩ ╖ ╦∑╢↓≤≢ ╟╡

⌐◐◐◒ꜟ╩ ∆╢↓≤⅜≢⅝╢  

⌐ ◐◐◒ꜟ─ ⌐≈™≡

∆╢ ◐◐◒ꜟ⌐ ⇔≡│ ◐◐◒ꜟ╛

◐◐◒ꜟ─╟℮⌐ ╩ ≢

∆╢─≢│⌂ↄ ⌐ ⇔≡ ╩ ∆

╢╟℮⌐⇔≡™╢ ↓╣│ ╩ⱷ♇◦ꜙ≢

⌐ ╡≈┬∆≤ №√⅛╙ ⇔√ ⅜

⌐ ⅜∫≡™╢╟℮⌐ ⅎ≡⇔╕℮↓≤╩

⇔√√╘≢№╢ ⌐╟╡ ≥─ ≢

⅜ ╕∫≡™╢⅛╩ ⌐ ⅛╡╛∆ↄ

≢⅝╢╟℮⌐⌂╡ ─ ⌂ ─

─ ╕╡╩ ⅜ ╩ ∫≡ ∂╠╣╢╟℮

⌐⌂∫√≤ ⅎ╠╣╢ ⌂⅔ ◐◐◒ꜟ≢

∆╢ ⌐│ ─ ⅝™ ╛

╩ ╣╢ ⌂≥ ₁⌂╙─⅜№╡

⌐╟∫≡╙ ─ │ ₁≢№╢ ∕╣

╠╩ ⅛╡╛∆ↄ ⅎ╢√╘ ◐◐◒ꜟ≢│

╩ 4.29─╟℮⌐ ⇔≡™╢  

1 ─  

─ ≢│

⌐│ ─ ╩ ∆╢

∆╢≤ ─ │₈

─ ─ ₉ ꜞ☻◒ꜝ▬

fi ─ │

≤ ∂ↄ ─ ╩

∆╢  

ꜞ☻◒ꜝ▬fi≤│ ≤ ≢

℮ ─ ⌐⅔™≡ ⅜№┤

╣ ╢ ╩ ─ ∕╣∙╣ ⌡200m

↔≤⌐ ⇔√╙─≢ ה

⅜ ⇔≡™╢ ─ ⌐│

⅛╠6 ╕≢─ ⌂ ╩ ™≡⅔

╡ ─ ↕╩╙≤⌐ ╘√ ⌐╟∫≡

⅜ ↕╣╢ ꜞ☻◒ꜝ▬fi─

─ ⌐≈™≡│ Tsuchiya and Kawasaki

2019╩ ↕╣√™  

 

 

4.29 ◐◐◒ꜟ≢ ↕╣╢  

≤ ≢ ℮
─ ה

⅛╠ ⅜№┤╣ ╢
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2 ─  

─ ─ ⌐╟╢

⌐ ⇔≡ ⌐⅔™≡│

─ ╕√│ ⌐ ∫≡Ɫ♇♅╩ ⇔≡

™╢ ⌐⅔™≡│ ≤

─ ─℮∟ ╟╡ ─ ™╒℮⌐

↑⇔≡ ⇔≡™╢  

3 ⱷ♇◦ꜙ ─  

─ ─⌂™ ╙

╗ ∆═≡─ ⌐⅔↑╢ │ ⱷ♇

◦ꜙ ─ ◐◐◒ꜟ≢ ∆╢↓≤⅜≢⅝

╢ ↓╣│ ≢│⌂ↄ 1 km ─ ⌐

╩ ⇔√╙─≢ └≤≈─ ⌐ ─

⅜ ╣≡™╢ │ ∕╣∙╣─ ─

─℮∟ ╟╡ ™╒℮─ ╩ ⇔≡™╢  

 

4.6.3 ⌐№√∫≡─  

↓↓≢│ ─ ⌐№√∫≡─

⌐≈™≡ ≢ ∆╢ ≤

─ ╩∕╣∙╣ ∆╢ ┼─ ⌐ ⇔

≡│ 6 ≢ ⇔ↄ ∆╢  

 

1  

¶ │ ─ ≤⌂╢

≢№╢ ⌐ ─ ╕╡╩ ⅎ╢

ñ ≠⅝─ ò≤⇔≡ ⅜ ↕╣√

⌐ ─ ╕╢♃▬Ⱶfi◓╛◄ꜞ▪

╩ ≢ ∆╢≤™∫√ ™ ⅜

≢№╢ ⌂⅔ │ ╩

⌐ ⇔≡ ∆╢√╘ ↓╣╠─

≤ │ ⌐│ ⇔⌂™

⅜№╢  

¶ ─ ≤ ≢

∆╢ ─ ⌐│ ─╟℮⌂ ⅜№

╢  

ü │ ─ ⌂ ╩╙

√╠⇔√ ⌐ ∆╢ ─

⌐ ∆╢ 1 km ⅜ ╕≤╕∫

≡ ∆╢≤ ↕╣ ⅛≈ ⇔™

⅜↕╠⌐ ╡ ↄ≤ ↕╣╢ ⌐

∆╢  

ü │ ─ ⌂ ╩╙√

╠⇔√ ⌐ ∆╢ ─ ⌐

⅜ ⇔√≤⅝⌐₈ ₉

╩ ∆╢  

¶ 4.6.1─ 4 ≢ ═√≤⅔╡ ⌂

─ ⅜ ╘╠╣⌂™ ≢│

⅜ ↕╣ ⅜ ↕╣⌂™

─ ╩ ↄ ↓╣╠─╟℮⌂

≢ ╩∆╢ ⌐│ ─ ה ─

╩ ⇔ ⌂ ⅛╠ ╣╢↓

≤⅜ ≢№╢  

¶ ─ ⌐│ ∫√ ⅜ ≤⇔≡

⌐ ⅎ╠╣╢ ╛↓╣⅜ ↑≡

⌐ ⇔ ⌐ ╣ ╢ ╩ ⇔≡™

⌂™√╘ ה ─ ꜞ☻◒

─ ╕╡╩ ⌐ ≢⅝⌂™ ⅜№╢

⌐ ∆╢ ꜞ☻◒─ │

⅛╠ ↕╣╢ ╛ ה

╩ ∆╢  

 

2 ─  

¶ ─ │ ⅜ ╕∫≡™╢

─ ⌐ ╡ ╪≢ ℮

⅜№╢ ∆╢ ⱷ♇◦ꜙ ─

─ ╙ ⌐∆╢⌂≥ ─

⌂ ⅜╡⌐╙ ∆╢  

 

3 ─  

¶ ⌐ ∫√ │ ╩⅛↑≡ ⌐

∆╢ ⅜№╢─≢ ─ ╙

╘≡ ∆╢↓≤⅜ ≢№╢  

¶ ─ ─ ≤⇔≡

4.30⌐ 2016 10 ⌐⅔↑╢

─ ─ ╩

∆ ↓─ ≢│ ╩ ╣╢

─ ─ ⌐╟╡ ─

9 ⅜ ⌐⌂╢≤™℮ ⅜ ⇔√

│ 18 ↔╤≤↕╣╢⅜ 15

10 ─ ≢│∆≢⌐ ─ ™

≢₈℮∆ ⅜ ╩ ₉⅜

⅜∫≡™√ ∕─ ⌐╙₈℮∆ ₉  
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4.30 ─ ─ 2016 10 │╕∞ │

⇔≡⅔╠∏ ─◦Ⱶꜙ꜠כ◦ꜛfi ≤⇔≡ ⇔≡™╢ ╕√ ─ │ 20226 ─

╙─≢ ⇔≡™╢  

 

 

╛₈ ™ ⅜ ╩ ₉⅜ ⅜

╡ ⅜ ╪∞ 20 10 ⌐│ ─

╖⌐ ⅜ ∫≡™╢ ∞∫√ ↓─╟

℮⌐ ⌐ ∫√ ⅜ ╩ ╣ ∫≡

₁⌐ ⌐ ╕╡ ⇔≡™ↄ ⅜ №

√⅛╙ ⅜ ╣≡™╢⅛─╟℮⌐

↕╣╢─⅜ ─ ─

≢№╢  

¶ ─ ≢│ ⅜ ⇔√

─ ─ │ ↕╣⌂™ ⅜

⇔√ ─ ⌐≈™≡│ ₈

₉╩ ⌡≡ ⇔≡ ∆╢  

¶ ─ ─ │ ─

⅜ ∆╢↓≤⌐╟╡ ─ ╛

⅜ ∆╢⅔∕╣⅜№╢ ╩

⌐╟╡ ⇔≡™╢ ⅜╕∫√ↄ ∫≡™

⌂™ │ ─ ╩ √

↕⌂™↓≤⅜№╡ ↓─ ─ ╕╡╩

⌐ ≢⅝⌂™ ⅜№╢  

 

5 ┘∕─╙≤≤⌂╢ ─

 

ה ─ ⌐≈™≡│ 2019

⌐╕≤╘╠╣≡™╢⅜ ─ ⅛

╠ 5 ⅜ ⇔ ─♃כ♦ ⅜ ╪≢™╢↓≤

⅛╠ ≢│ ╛∕─╙≤≤⌂╢

⅜≥─ↄ╠™─ ╩ ⇔≡™╢⅛ №╠√╘

≡ ╩ ℮  

│∂╘⌐ 5.1≢ ─╙≤≤⌂╢

─ ╩ ∆╢ ↓↓≢│

≤ ─ ╩ ™ ⸗♦ꜟ≤⇔≡

─ ─ ╩ ∆╢

≤ ⌐≈™≡│ ╛

⌂≥ ─♃כ♦ ⅜ ⌂↓≤⅛╠

─ ≢│ ∆╢ ⌐ 5.2≢

─ ─ ⌐ ∆╢

─ ╩ ⌐ ⇔ ⅜≥─╟℮⌂

╩ ∫≡™╢⅛╩ ∆╢ ↕╠⌐ 5.3

≢│ ─ ≤

≤─ ╩ ⌐ ∆╢ ⌐

(a)2016 8 30 12 00 (b)2016 8 30 14 10 (c)2016 8 30 15 10

(d)2016 8 30 16 20 (e)2016 8 30 18 10 (f)2016 8 30 20 10
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5.4≢ ≤⇔≡₈ ₉

≤₈ 4 8 3 4 ─

₉─ 2 ╩ ╡ → ≤

─ ╩ ∆  

 

5.1 ─  

↓↓≢│ ≤ ≤─ ⅛

╠ ⸗♦ꜟ≤⇔≡─ ─ ╩

∆╢  

1  

2017 2022─ 6  

2  ♃כ♦

│ ─ 1,750

─℮∟ ⌐ ⅜♃כ♦ ⇔≡™╢

⅛≈ ─ ⅛

╠ꜝfi♄ⱶ⌐ ⇔√ 204 ≤⇔√  

│ ≢ ─

─℮∟ 20 ╩ ⇔√ │ 3,901

≢ ∕─℮∟ ⌐ ⇔√ │

142 №∫√ ≢ Ⱨכ◒ 24 ─

┘ ─ ♦

╩♃כ ⌐ ™√  

3  

─ 3≈─ ⌐╟╡ ≤

─ ╩ ⇔ ⌐╟╢ ─ ╩

⇔√  

ᵑ  

⌐⅔™≡ ≤ ─

╠⅛♃כ♦ ╩ ⇔ ─

╩ ⇔√╙─ ↓─ ⅜ ™╒≥

─ ⅜╟™↓≤╩ ∆  

ᵒⱧכ◒  

⌐⅔™≡ ≤ ─Ⱨכ◒

─ ╩ ⇔√╙─ ⅜ ↕™╒≥

⸗♦ꜟ≤⇔≡ ≢№╢↓≤╩ ∆  

ᵓ  

─ ┘ ∕╣∙╣─

─ ╩≤∫√╙─ ↓─ ⅜ ™╒≥

╩ ⌐ ⇔≡™╢↓≤╩ ∆ ↓╣

│ ⌂ ─ ⌐╟∫≡

─ ™ ⇔╛ ╡─⌂™ ⅜

≢№╢↓≤╩ ∆╢  

4  

5.1⌐ ≤ ─ⱥ☻♩

◓ꜝⱶ╩ ∆ 0.7 ─ ™ ╩

∆ │ ⅜ ─ 88 %

⅜ ─ 76 %≢№∫√

≤╙⌐ 0.7 ≤⌂∫√ │

─ 68 %≢№╡ ↄ─ ≢ │

≤─ ⅜ ™↓≤⅜╦⅛╢  

 

 

5.1 ≤ ─(a) ≤(b) ─ⱥ☻♩◓ꜝⱶ  

Ḳ0.84
Ḳ0.89

Ḳ0.76
Ḳ0.81

88% 76%
(a) (b)
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5.2 ≤Ⱨכ◒ ─ⱥ☻♩◓ꜝⱶ  

 

 

⌐ ⌐⅔↑╢ ≤ ─Ⱨ

◒כ ─ⱥ☻♩◓ꜝⱶ╩ 5.2⌐ ∆ ⱥ

☻♩◓ꜝⱶ│ ─ ≤

─╖╩ ⇔√ ─∕╣∙╣╩ ⇔√ ™∏╣

─ ╙Ⱨכ◒ 0 ⅜ ╙

⅜ ↄ ⅔⅔╗⌡ ≤⌂∫≡™╢ ↓↓≢

Ñ60 ─ │ ─67 %⅜ ⇔≡⅔╡

╩ ⇔√ ⌐ ╢≤Ñ60

─ │ 72 %≢№∫√ ⌂⅔ Ⱨכ◒ 300

╩ ⅎ╢╙─⅜ ⱪꜝ☻ ⱴ▬♫☻≥∟╠⌐╙

⌂⅛╠∏№╢⅜ ↓─╟℮⌂ ⅝⌂ ⅜ ∂

√ ≤⇔≡│ ♄ⱶ ─ ─ ╛ 1

⌐ ─Ⱨכ◒⅜ ⇔≡™√↓≤ ⅜

→╠╣╢  

⌐ ╕√│ ─™∏╣

⅛⅜ 0.7 ≢№∫√ 62

─ 3 ⌐≈™≡ ─ ╩╙√╠∆

≤ ⅎ╠╣╢ ╩ ╛ ⅛╠

⇔√ 5.3  

─ ≤⇔≡ ⅎ╠╣╢╙─≤⇔≡

♄ⱶ╛ ─ ─ ╛ ⌐╟╢

─ ─ ⌐ ⇔≡

™⌂™ ⅜ →╠╣╢ ↓╣╠│♄ⱶ ╛

╩♃כ♦ ⌐ ╡ ╗↓≤⌐╟∫≡

≢⅝╢ ⅜№╢ ╛Ᵽ♇◒►

│כ♃כ◊ ─ ─ ╩ ↑≡

∂╢ ≢№╡ ─ ─

≢│↓╣╠ ╩ ∆╢↓≤│≢⅝⌂™ ↓╣

╠╩ ╡ ℮√╘⌐│ ╩╙≤⌐

╩ ∆╢ ╩ ∆╢

⅜№╢ ╕√ ⅜ ⌐ ↕™ ≢│

⅜ ↕ↄ ⌂ ╩ ∆ ╩

≈√╘ 1 km ─ ╩ⱬכ☻≤⇔√

≢│↓╣╩ ∆╢↓≤⅜≢⅝

⌂™ ⅜№╢ ↓╣⌐≈™≡│ ─

⸗♦ꜟ─ ⌂╢ ⅜ ≤ ⅎ╠╣╢  

ẓ

ẓẔ

Ẕ

Ü60 Ḳ67%

Ü60 Ḳ72%

ṕ Ḳ Ṗ

ṕ Ḳ Ṗ
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5.3 ─ ≤⇔≡ ⅎ╠╣╢ ╕√│ ─™∏╣⅛⅜ 0.7

≢№∫√ ≢ ─ ╩╙√╠∆≤ ⅎ╠╣╢ ╩ ♄ⱶ│ ─╒⅛ ⅛╪

⅜™ ה ╩ ≤⇔√╙─╙ ╗  

  

 

ה 5.2 ─  

5.2.1 ─  

─ ≢ ה ה ─

─ ₈ ₉≤™℮ ⌐

∆╢ ─ ₈ ₉≤™

℮ ─ ╩ ∫√  

1  

│ 2019 2022─ 4 ה

│ 2018 2022─ 5 ≢№╢  

2  ♃כ♦

fi♅כꜟ ≢ ↕╣√ ─

ה ╩ ⇔√ √∞⇔ ↓↓≢─

│ 4.6.1─ 1 ≢ ═√ ─

╩ ⅎ≡⌂™ 1 km ≢ ⇔

√∕─╕╕─ ≢№╢ ⌂⅔ ─

≤⌂╢ │♃כ♦ 5.1─≤⅔╡

≤ ה ≤≢ ⌂╢ ⌐ ↕╣√™  

3  

↕╣≡™╢ ╩ ⌐

≤ ─ ╩ ⇔

₈ з₉≤™℮

₈ и₉≤™℮ ╩ ⅝ↄ

⇔√ │ ─

₈ й₉≤™℮ ∕╣∙╣⌐

⇔≡ 5.2─≤⅔╡₈ №╡/⌂⇔₉₈

№╡/⌂⇔₉─ ה ה⇔ ╡╩

⇔ ─ ≢ ה ☻▪▬Ᵽה

☻◖▪╩ ⇔√  

= / + ╡  

= / + ⇔  

Ᵽ▬▪☻☻◖▪= + ╡ / +

⇔  

 

 

5.1 ─ ≤⌂╢ ♃כ♦  

≤⌂╢ ♃כ♦

╩ ⇔√6 ╕≢─1 ─

ה
♫►◐ꜗ☻♩╩ ⇔√1 ╕≢─10 ─ ⁸

┘⁸ ╩ ⇔√6 ╕≢─1 ─
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ה 5.2 ה⇔ ╡─  

№╡ ⌂⇔

№╡ ⇔

⌂⇔ ╡
 

 

4  

╩ 5.4⌐ ∆ ה ╩ ╢

≤ ה ה ™∏╣╙ ⅜

ↄ⌂╢╒≥ ⅜ ⅜∫≡™ↄ │ ∂∞

⅜ ─ ─ ⌐│ ⅝⌂ ™⅜ ╠

╣√  

│ 3≈─ ─ ≢ ╙ ⌐

╟╢ ─ ⅜ ╛⅛∞∫√ ↓╣│

⅜♃fi◒⸗♦ꜟ─ ─ ≤⇔≡

↕╣ √⌐♃fi◒⌐ ╕╢ ⌐ ⅎ ∆

≢⌐♃fi◒⌐ ╕∫≡™╢↓╣╕≢ ∫√

╙ ─ ⌐ ⇔≡™╢√╘≤ ⅎ╠╣

╢  

≢ │ ⌐╟╢ ─ ⅜

╙ ⅝⅛∫√ │♃fi◒⸗♦ꜟ─

⅛╠─ ╩╙≤⌐ ↕╣╢─≢

≤ ═≡ ─ ⅜ ↕ↄ

─ ─ ╩ ↑╛∆ↄ⌂╢√╘≤ ⅎ

╠╣╢  

 

 

5.4 (a) (b) (c) ─ ─ ⅜ ⅜

⅜Ᵽ▬▪☻☻◖▪╩ ∆ ה │ ─ ≢ ⇔≡™╢ ⅜ ⌂╢↓≤⌐  

(b)

(a)

(c)
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⌐≈™≡│ ה ─

─ ≢№∫√ │ ה

⌐╟∫≡ ⌐ ∫√ ⅜ ⌐ ╕∫

≡ↄ╢↓≤⅛╠ ∕─ │ ─ ⅝↕⌐

∆╢ ⌐ │ ⅜ ↄ

│ ⅜ ™ ⅜№╢√╘ ─

≢│∕─ ⌂ ⅜╖╠╣≡™╢╙─≤

ⅎ╠╣╢ ⌂⅔ ─ ⅝↕↔≤─

⌐≈™≡│ ≢ ⇔ↄ ∆╢  

5.4─(b) ≤(c)─ ─ ≢◑

ꜗ♇ⱪ⅜ ╠╣╢⅜ ↓╣│ ♫►◐ꜗ☻♩╩

≤⇔√1 ─ ╟╡ ╩

≤⇔√ 1 ─ ─╒℮⅜ ה

≤╙⌐ ™↓≤╩ ⇔≡™╢

│ ∕─ ─ ⌐ ♄כ꜠ ╩

⇔≡™╢↓≤ ♫►◐ꜗ☻♩─ ⌐

│ ⇔≡™⌂™ ─ ╩ ∆╢√

╘⌐ ™≡™╢ ⅜ ─

≤⌂∫≡™╢√╘ ─ ⅜

♫►◐ꜗ☻♩╟╡╙ ─ ⅜ ™

↓≤⌂≥⅛╠ ♫►◐ꜗ☻♩╩ ≤∆╢ 60

─ ╟╡╙1 ─ ⅜╟╡

™≤ ⅎ╠╣╢  

⌐ Ᵽ▬▪☻☻◖▪╩ ≡╖╢≤

≤ ⌐ ⇔≡│ ♫►◐ꜗ☻♩≢│ ⅜

╛╛ ≢№╢ │ Ᵽ▬

▪☻─ ≤⌂∫√ ⌐ ≢│ ─

╒≥ Ᵽ▬▪☻⅜ ≤⌂∫≡⅔╡

│ ─ ⅜ ⌐ ⇔™↓≤╩ ⇔≡

™╢ ≢ ⌐≈™≡│ 6 ≢╙

╒╓ ╩ ⇔≡™╢ ─ ⌐

™╢ ─ │ ∕╣∙╣─ ⌐ ∂≡

≤⌂╢ ⌐╙≥≥ⱶ▬♃♪כꜞ─ ↓─╟

℮⌂ ─ ╩ ╕ⅎ≡∕╣∙╣ ╘

╠╣≡™╢  

 

5.2.2 ─  

≢ ═√≤⅔╡

─ │ ─ ⅝↕⌐ ∆╢ ↓↓

≢│ ≤ ─ ╩ ╠⅛⌐∆╢

√╘ ⌂ ─ ╩ ⌐

ⱪכꜟ◓≢ ↑⇔≡ ─ ╩

⇔√ ⌂ │ ─≤⅔╡≢№

╢  

1  

20186 2022─⅔╟∕ 5  

2  ♃כ♦

fi♅כꜟ ≢ ↕╣√ ─

┘ ╩ ⇔√ 6 ╕≢

─ 1 ─ ╩ ⇔√  

3  

ⱱכⱶⱭ₈─☺כ ─ ₉

⌐ ↕╣≡™╢ ⌂ ─ ╩

⌐ ≤ ─ ≢ ה ▪▬Ᵽה

☻☻◖▪╩ ⇔√ ☻◖▪─ ─ ⌐│

≤⌂╢ ⅜ ─ ─ ⅛╠

⌐№√╢⅛⌐╟╡ ₈1 30 ₉₈31

60 ₉₈61 90 ₉₈91 ₉─

⌐ⱪכꜟ◓─≈ ↑√  

4  

╩ 5.5⌐ ∆ ♃כ♦ ⅜ ⌂™₈91

₉╩ ↑┌ (a)(b)(c)™∏╣─ ≢╙

─ ⅜ ™ ԇ ⅜ ⅝™ ╒≥

ה ⅜ ™ ⅜№╢↓≤⅜╦⅛╢  

⌐ ⅜ ™╒≥ ⅜ ∫≡⅛╠

∕─ ⌐ ⅜ ∆╢─⌐ ⅜⅛⅛╢⅜ ↓

╣│ ™ ⅎ╢≤ ⅜ ⅝™╒≥ ⌐ ∫

√ ⅜ ⇔≡ↄ╢↓≤╩ ∆╢ ∆⌂╦∟

─ ⅝™ ─╒℮⅜ ⅜ ™─│

⌐ ∆╢ ─ ⅜

⌐ ⅝ↄ⌂╢√╘≤ ⅎ╠╣╢  

╕√ ─ ⅝™ ─ ⅜ ↄ⌂╢

╙℮ ≈─ ≤⇔≡ ─ ─

⅜ ⅎ╠╣╢ ─ ↕™ ≢│ ─

─ ╩ ⅝ↄ ↑╢ ─ ⅝

™ ≢│ ─ ∏╣│ ⅛╠ ╣╢↓

≤⅜⌂↑╣┌ ─ ⌐ ⅝ↄ│ ⇔⌂™  

 

⅛╠↓↓╕≢─ ╩╕≤╘╢≤

─ │ ─≤⅔╡≤⌂╢  

¶ ─ │♃fi◒⸗♦ꜟ╩ ™≡™╢↓

≤⅛╠ ─ ⌐│  
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5.5 ≢╖√ ─ ⅜ ⅜ ⅜Ᵽ▬▪☻☻◖

▪╩ ∆ ─ │ ≢ ↑√ ─ⱪכꜟ◓ ╩ ∆  

 

 

⅜ ↕╣╢ ↓─√╘ ⌐

─ ⅜∕─╕╕ ─ ≤⌂╢

╦↑≢│⌂™  

¶ │ ⌐ ⌐ ∫≡ ∫√

≤⇔≡ ⌐ ╡ ╕╣╢√╘ ─

⌐│ ─ ⅜ ╕╣≡™╢

≤⇔≡ ─ ─ ⅜

⌐ ↕ↄ⌂∫≡ ─ ⌐ ═

─ │ ↄ⌂╢ ⅜№╢  

¶ ⌐╟∫≡ ─ ™⅜ ℮

√╘ 3≈─ ─ │

⌂╢ ─ ⅜ ⌐ ⅝™

│ ─ ≢╙ ╩

∆╢ ⅜№╢ ≢ ─ ⅜

↕™ │ ⅜ ╗≤

⌐ ⅜ ↄ⌂╢ ⅜№╢  

¶ │ ⅜ ⅝™╒≥ ─

⅜ ↄ⌂╡ ─ ⅜ ∆╢

≤≤╙⌐ ─ ─ ╙ ↑⌐

ↄↄ⌂╢√╘ ⅜ ↄ⌂╢ ⅜№

╢  

 

(b)

(a)

(c)

31 -60 61-90 91-1-30
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5.6 3≈─ ─ ꜟכ◔☻  

 

 

↓╣╠─↓≤╩ ─ ⱷ▬≢ꜟכ◔☻

☺כ ⇔√╙─⅜ 5.6≢№╢ ─ ⌐™

ↄ╒≥ ─ꜟכ◔☻ ™ ⌐™ↄ╒≥

─ꜟכ◔☻ ⅝™ ≢№╢↓≤╩ ⇔≡

⅔╡ ↓─ ⌐ 3≈─ ⌐ ∆╢∕╣∙╣─

⅜ ↕╣≡™╢ ⅜ꜟכ◔☻ ⅝™╒

≥ ─ ⅜ ⅝ↄ⌂╢√╘

─ ⅜ ↄ⌂╢≤™℮↓≤│ ↓─

⌐⅔™≡ ─ ╒≥ ⅜⇔╛∆ↄ ─

─ꜟכ◔☻ ↕™ ╒≥ ⅜ ⇔™

↓≤╩ ⇔≡™╢ ↓℮⇔√▬ⱷכ☺│

⌂ ⌐ ∆╢ ≤ ∆╢╙─≤™ⅎ

╢  

 

5.3 ≤ ≤─  

≢│ ─ ⅜ ⌐ ⇔≡

≥─ ─ ╩ ∫≡™╢⅛╩ ⇔√⅜ ↓

↓≢│ ⅜ ⌐ ⇔√ ≤≥─

─ ┘≈⅝⅜№╢⅛ ≤ ה

⌐ ⇔≡∕╣∙╣ ∆  

 

5.3.1 ─ ≤ ≤─  

4.2≢ ═√≤⅔╡ ╛

─ ∆⌂╦∟

─ ─ ⌐ ™╢ │

─ ≤ ≤≢ ⇔⌂⅜╠

─ ⇔╩ ⇔≡™╢ ≢│

─ ─℮∟ ─

CL─ ⌐ ⇔≡ ⌐ ⇔√

≤─ ╩ ≡™ↄ  

1  

2009 2020─ 12  

2  ♃כ♦

♃כ♦ ─ ⅛╠ ⇔

√╙─╩  

♃כ♦ ꜞ▪ꜟ♃▬ⱶ≢ ⇔√ 10

─ ─ ╩  

3  

─ ≢ CL

≤ CL ╩ ⇔ ₈CL

№╡/⌂⇔₉₈CL №╡/⌂⇔₉─ ה

ה ה⇔ ╡╩ ⇔ ∕─ ╩

⇔√  

4  

5.7⌐ CL ⌐ ∆╢ ה

╩ ∆ │ 4 %≤ ™ ≢

│ 94 %≤ ™↓≤⅜╦⅛╢ ↓─ ≤⇔≡

⌐ ∆╢ ♃כ♦ ╛∕─ ─

⇔↕ └≤√┘ ⅜ ⇔√ ─

┼─ ╩ ⌐ CL⅜╟╡

⌐ ↕╣≡™╢↓≤⅜ ⅎ╠╣╢ √∞⇔ CL

≢│⌂ↄ₈ ≡─ ₉╩ ≤⇔

√ │ ⅜ 2 ≤⌂╢ ╙ ↕╣≡

⅔╡ 2021 ≤∆╢ ⌐

╟∫≡↓─ │ ╦╢↓≤⌐╙ ⅜ ≢

№╢ ≢│ ─ ≤  

1,000km 2

100km 2

100km 2

km 2

10m 2

30 1 1 2

וֹצּ ḱ
ḱ

ễ ṕ ︣ Ṗ ṇ
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5.7 CL ⌐ ∆╢ CL ─(a)

(b)  

 

 

 

5.8 (a) (b) ─ ─ ≤

 

─ ⅜ ≢⅝≡™⌂™√╘ ─

╙ ╘√ ⌂ ⅜ ─ ≢№╢

ה 2022 

 

5.3.2 ┘ ─ ≤ ≤─

 

4.3 4.4≢ ═√≤⅔╡

┘ ─ ∆⌂╦∟

─ ⌐ ™╢ │

⌐⅔™≡ ⇔╩ ⇔≡⅔╡ ⇔

─ ≢ ╩ ∫≡ ╩╕≤╘≡™╢

↓↓≢│∕─ ╩ ⇔≡ ה

─ ≤ ─ ╩ ≡™ↄ  

1  

1991 2019─ 29  

2  ♃כ♦

♃כ♦ ≢ ╡╕≤╘≡™╢

┘ ⅛╠ ™√∞™√

╩ ⌐⅔™≡ ⇔√╙─╩ ⇔

√  

♃כ♦ 20225 26 ─

≢ ⇔√ 29 ─ ─

┘ ─ ╩ ⇔√  

3  

↔≤⌐ ה

↔≤⌐ ⌂╢ ─

╩ ⇔ з и й

─₈ №╡/⌂⇔₉₈ №╡/

⌂⇔₉─ ה ה⇔ ╡─

┘ ╩ ⇔√  

4  

≤ ⌐ ∆╢ ╩ 5.8⌐

∆ ה ≤╙⌐ ─ ╒≥ ⅜

ↄ ⅜ ↄ⌂╢ ⅜№╢ ↓╣│ ╙

≤╙≤ ⅜ ╟╡ ╩ ⇔√ ≤

⇔≡ ↕╣≡™╢↓≤ ─ ≤⌂╢

│ ™ ⌐ ⇔≡ ╩ ┘⅛↑╢╙─

≢№╢↓≤⅛╠ ╘⌐ ⅜ ↕╣≡™╢↓

≤ ⅜ ↕╣√ ≤ ⅎ╢  

⌐≈™≡ ⇔ↄ ≡╖╢≤ й╩

⇔√ │∕─ ≢ ⅜ ⇔≡⅔

653

14603

ᵕ
Ἃ Ϥᵕ

=4.3%

653

40

ᵕ
ᾋ ΰᵕ

=94.2%

a

b
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╡ й│ ╘≡ ⅜ ™ ≢№╢≤™

ⅎ╢ ≢ й и─ ⇔ │∕╣

∙╣ 71% 27%≤⌂∫≡™╢ ↓─↓≤│

⌐╟╡ ⌐ ∆╢ ╩

⌐ ∆╢↓≤─ ⇔↕╩ ⇔≡™╢ ∕─℮ⅎ

≢ ─ ⌐ ╩⅝√↕⌂™╟℮

─ │ ⌐ ╡ ⅜ ⅎ⌂™╟

℮⌐ ↕╣≡™╢  

⌐ ⌐≈™≡ ╢≤ ⅜

╟╡ ⌂™⌐╙ ╦╠∏ ┘

╡ │ ╟╡ ↄ⌂∫≡™╢↓≤⅜╦

⅛╢ ↓─√╘ й╩ ⇔√ ─

│ 25%≤ ╘─ ⌐⌂∫≡™╢ ≢

─ │ ⅜ 85% ⅜ 92%≤

⌂∫≡⅔╡ ─ ≤⌂∫≡™╢↓

≤⅜╦⅛╢ ∕─ ≤⇔≡ │

⅜ ™ ≢ ⌐│ ⅝⌂ ╩╙√╠

∆↓≤╙№╢√╘ ≤│ ⌐

─ ≢ ⌂ ╡ ╩ ∆╢╟

℮ ↕╣≡™╢≤™℮↓≤⅜ ⅎ╠╣╢  

 

5.4 ─ ≢─  

↓↓╕≢│ ╛ ─ ⌂ ╩

≡⅝√⅜ ⌐ ≢─ ≤

─ ⌐≈™≡ ∆╢  

 

 

5.9 ⌐⅔↑╢ ≤ ─ ─ │ ₈

19 ⌐ ╢ ⌐≈™≡₉ 12 12 15 00 ╩  
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Ệ

Ệ

ễ

Ễ

( ) 
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ẑ
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5.4.1  

19 │ ≢

™ ╩ ⇔√╕╕ 2019 10

12 19 ⌐ ⌐ ⇔√

╩ ⇔ 13 ⌐ ─ ╩ ↑

√ ↓─ ⌐╟╡ ╛

╩ ⌐ ™ ≢ ⌂

≤⌂╡ ─ ⅜ ™∞╒⅛ ╛

⅜ ⇔√  

5.9⌐ ─ ≤

─ ─ ─ ╩ ∆

ה ≤╙⌐ ≢₈ ₉

⅜ ⇔√ ה ⌐⅔™≡ ∏⇔╙

│ ↕╣≡™⌂™╙── ─№∫√

ה ≢│ ⌡ ≢₈ ₉

⅜ ⇔≡™╢↓≤⅜╦⅛╢ ↕╠⌐ ה

╩ ℮ ⅜ ⇔√

│ ⌐╟╢ ⅜ ⇔√ ≢│

∕─ ↄ≢ ─ ≢ ─ ≢

№∫√ ™ ⅜ ╩ ⅝ↄ ⅎ√

№╢™│ ─ ╩ ≢

⅜ ⇔≡™√  

5.10⌐ ∆─│ ⌐ ∆╢

┘ ─ ─ ה ≢№╢

⌐≈™≡│ ⌐≈™≡│

≢☻◖▪╩ ⇔≡™╢ ה

≤╙⌐ ⅜ ↄ⌂╢╒≥ ⅜ ↄ⌂

∫≡⅔╡ ™ ─ │ ─ ⅜

36 % ─ │ 22 %≤⌂∫≡™╢ ≢

│ ⅜ ™╒≥ ↄ⌂╢ ⅜ ╠

╣ ─ │ ה ≤╙⌐ 89 %≤⌂

∫≡™╢  

 

 

5.10 ⌐⅔↑╢ ⌐ ∆╢ ─ ≤ │

↔≤⌐ │ ↔≤⌐☻◖▪╩ ─ │ ₈ 19 ⌐ ╢
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5.11 4 8 3 4 ─ ⌐⅔↑╢ ⅜↑ ╣

ה ה ─ ─ⱪ꜡♇♩ ≤ ─

─ ה ─ │ ─ │ ⅜ ⇔√

╩╙≤⌐ ⅜ ╕╣╢ 1 km ╩ⱪ꜡♇♩⇔√  

 

 

5.4.2 4 8 3, 4  

4 20228 3 ⅛╠ 4 ⌐⅛↑≡

╛ ─ ─ ≢ ╛

─ ─▪ⱷ♄☻ ≢ 1 ╛ 24

─ ╩ ∆╢⌂≥ ⌂ ≤⌂

╡ ⅜ ⇔√╒⅛ ≤

⌐ ⅜ ↕╣√ ↓─ ─

≢ ─ ⅜ ⇔

⅜ ⇔√  

⅜ ╕∫√ 3 12 4 12 ─

─ ≤ ┘ ≢

⇔√ ─ⱪ꜡♇♩╩ 5.11⌐ ∆

─ ╩ ╢≤

≢ ⅜ ™ ⅜ ⌂∫≡™╢⅜

─ ≢╙ ∕╣∙╣─ ⅜ ⅛∫

√ ⌐⅔™≡₈ ₉ ─ ⅜

⇔≡™√↓≤⅜╦⅛╢ ⌂⅔ ↓↓≢─ │

╩ ⇔≡™⌂™√╘ ∏⇔╙

─♃▬Ⱶfi◓≢ ⅜ ⇔√≤│ ╠⌂™

↓≤⌐ ∆╢ ⅜№╢  

 

6 ה ─  

6.1 ⌐ ≠ↄ ה  

≢│ 2008⌐ ⌐ ∆╢

ה ─ ≤⇔≡ ╩

ה ─ ≤⇔≡

╩∕╣∙╣ ⇔√ ↓╣⌐ ™ 24

│ ╕√ 2017⌐│ ⌐ ∆╢

ה ─ ≤⇔≡

╩ ∆╢≤≤╙⌐ ╩ 5 km ⅛╠

1 km ⌐ ∆╢ ⌐╟╢ ─

─ ╩ ⇔√ ↓╣⌐ ™ 1

┘3 │ ↓℮⇔≡

┘ ה ─ │

≤™℮₈

≤─ ─ ™ ₉─╖≤⌂∫≡™╢  

≢ ─ ה ⌐ ⇔≡

│ ≤ ⅝ↄ│ ╦∫≡™⌂™ ∆⌂╦∟

╛ ⌐ ≠ↄ◦♫ꜞ○─

─ ─ ⌂ ⅜

ה ─ ≤⌂╢ ↓╣│

⅜ ╩ ⇔ ─ ╩ ℮↓≤

│ ⌂√╘ │№ↄ╕≢

─ ⌐ ⇔ ∕─ ╩╙≤⌐◦☻♥

ⱶ ≢ ה ╩ ™ ה

╩ ∆╢↓≤╩ ≤⇔≡™╢⅛╠≢№╢ ⇔
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