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1   

1-1.  

─ ╕∟≠ↄ╡⁸ ─ ⁸ ╩ ⇔≡⁸₈◖Ⱶꜙ♬♥▫ה꜠

☺ꜞ◄fi☻₉─ ≤ ─ ╩ ℮↓≤╩ ≤∆╢⁹ 

↓╣╕≢─ ≢│⁸ ⁸ ⁸▪ⱷ♬♥▫≤™∫√ ⅛╠ ⅜ ↕╣≡

⅝√⅜⁸ ─ ⌐ ™◘☻♥▬♫ⱦꜞ♥▫─ ╩ ⌐ ╡ ╣╢ ╖⅜ ╦

╣≡⅝√⁹ ─◘☻♥▬♫ⱦꜞ♥▫ │⁸₈ ─ ₉⁸₈ ─ ₉⁸₈ ─ ₉

─ ≈─ ⅛╠ ↄ─ ⅜ ╦╣≡⅝√⁹⇔⅛⇔⌂⅜╠⁸ ⌐ ╦╣√ ⁸∕↓⅛

╠⁸≥─╟℮⌐ ∟ ⅜∫≡™ↄ⅛│◘☻♥▬♫ⱦꜞ♥▫ ─ ─╖≢ ⅎ╢↓≤│

≢⅝⌂™⁹ 

│⁸ ⅛╠─ ╩⁸₈ ꜠☺ꜞ◄fi☻ ₉╩ ⌐ ⅎ ╩ ∫√

╙─≢№╡⁸∕─ ⌐≈™≡ ∆↓≤⌐╟╡⁸ ⌐◘☻♥▬♫Ⱪꜟ⌂ ─ ╩╘↨∆⁹

↓↓≢⁸ ꜠☺ꜞ◄fi☻ ≤│⁸₈ ⌐ ⇔√ ⌐⁸◖Ⱶꜙ♬♥▫⅜ ─ ╩ ⇔⁸

╩ ™⁸ ה ה ⌐ ╢ ╩ ∆╢ ≤⇔≡─ ₉≤ ∆╢⁹ 

⌐ ∆╙─⅜⁸₈◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻₉─ ≢№╡⁸₈ ─ ₉⁸₈ ─

₉⁸₈ ─ ₉╩ ─ ≤⇔≡ ⇔⁸↓─ 3 ─ ─ ⌐╟╡ ∟ ⅜╢╙─

⅜₈◖Ⱶꜙ♬♥▫─ ₉≢№╢≤─ ⌐ ≠⅝ ╩ ∫√⁹╕√⁸↓─ ╩ ⅎ╢╙

─⅜⁸ ™ ╩⅛↑≡ ↕╣≡⅝√ ≢№╡⁸◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻⌐

⅔↑╢ ─ ≤ ⌐≈™≡ ╠⅛⌐∆╢↓≤╩ ≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1  ₈◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻₉─  

 

 

─  

Social Resilience 

─

Environmental Resilience  

 

─  

Cultural Rejirience  

⌂ ┼ 

Sustainable 

Society 

        Social Overhead Capital  

 

◖Ⱶꜙ♬♥▫─ 
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1-2.  

│⁸ ─ ⌐ ∆╢ ≢№╢⁹ │⁸ 44,000 ⁸

│ 60.45km ≢№╡⁸ ≤ ⅜ ∆╢ ⌐№╡⁸ ↄ⅛╠ ≢№╢

─ ⁸ ≤⇔≡ ⇔≡⅝√⁹ ─ ⌐│ ⅜ ⇔≡⅔╡⁸

⌐ ← ⌐№╢⁹ ─ ≢│⁸ ─ 6 ─ ⁸ ⁸ ─ ⁸ ⁸

⁸ ⅜ ⇔√⁹ ⌐╟╡ ↄ⌂╠╣√ │ 181 ⁸ ≤⇔≡ 1 ─ ⅜

≢№╢⁹ ⌐╟╢ │ ─ 48 ⌐ ┘⁸ ─ │ 736 ⁸ 509 ⁸

1,097 ⁸ 3,086 ⁸ 5,428 ⌐ ╪∞⁹ 

│⁸ ⌂◖Ⱶꜙ♬♥▫ ⌐≈™≡│⁸ ─╖╩ ≤⇔√⅜⁸ ─

⌐≈™≡│⁸ ≢№╢ ╩ ≤⇔≡ ™⁸ ⁸ ⁸ ⁸

─ 2 2 ╩ ≤⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2  

 

1-3.  

≤⇔≡│⁸ ⌐⅔↑╢ 4 ⌐ ┬ ─ ╩ Time ≤⇔≡ ⅎ⁸

ᵑ ─ Damage⁸ᵒ ⅜ ╩ ∫√⅛ Activit y ╩כ♄ꜟⱱ◒כ♥☻≡™≈⌐⁸

╠⅛⌐⇔ ⌂ ≤ ╩ ™⁸₈◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ₉ Community Resilience

─ ─₉ꜟ♦⸗ה╕⌠╦™₈≡⇔≥≈ ╩ ℮╙─≤⇔√⁹3 ─ │⁸ ─ ⌐

≠⅝ ⇔√⁹ 

  

 1Ί2  

₈ ─꜠☺ꜞ◄fi☻₉─ ◖Ⱶꜙ♬♥▫ה꞉כ◒◦ꜛ♇ⱪ⁸ ─ ⅝ ╡ ⁸

⇔√◖Ⱶꜙ♬♥▫⌐⅔↑╢ ⌐ ⅎ≡⁸ ─ ⌐⅔↑╢

≤ ⌐≈™≡⁸ ⁸ⱥ▪ꜞfi◓⁸ ╩ ∫√⁹ ⌐⅔™≡ ╘≡

≢№╢ ⌐≈™≡│⁸ ≤ ─ ⌐⅔↑╢ ה ⌐ ∆╢
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ה ╩ ∫√⁹ 

₈ ─꜠☺ꜞ◄fi☻₉─ ⌐ ≠ↄ ─ ─ ⁸

─ ⁸ G ≤ ∆╢ ⌐╟╢ ─☻כⱬ♃כ♦⌂

╩ ∫√⁹ ⌐ ∆╢ │⁸ ≢ ⇔√⁹ 

₈ ─꜠☺ꜞ◄fi☻₉─ ─ ⌐⅔↑╢ ⌐≈™≡─ⱥ▪ꜞfi◓╩

™⁸ ─ ⸗♦ꜟ─ ╩ ∫√⁹╕√⁸ ─ ≢№╢₈ ₉─

╩ ∫√⁹ 

 

 ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ─ ≤ 2 3  

≈─ ⅛╠ ─ ╩ ™⁸ ─ ╩ ╕ⅎ√ ╩ ⇔√⁹╕√⁸

⌐≤≥╕╠∏ ⇔≡ ╩ ™⁸◖Ⱶꜙ♬♥▫ ─ ╩ ⇔√⁹ 

≤⇔≡⁸ │⁸ ─ ≢╙ ⅜ ╛⅛⌐ ╦╣⁸◖Ⱶꜙ♬♥▫─ ╩

⅛⇔√ ⅜ ╦╣√↓≤⅛╠⁸∕─ ─ ╩ ™⁸↓╣╩ ╕ⅎ≡₈™╦⌠╕₉ꜟ♦⸗ה

─ ╩ ∫√⁹ 

≤ ⌐│⁸ ⁸ ⅝⌂ √╡⅜№╢⁹↓─√╘⁸ ⅜ ∆╢ ─

≢⁸↓─ ╩≈⌂←╙─≤⇔≡ ─ 3≈─ ╩ ⇔⁸ ╩ ∫√⁹ 

 

꜠☺ꜞ◄fi♩⌂ ─ ─√╘⌐│⁸◖Ⱶꜙ♬♥▫─ ⅜ ≢№╡⁸∕╣╩

ⅎ╢ⱪꜝ♇♩ⱨ◊כⱶ⅜ ≢№╢⁹↓╣│⁸ ⁸ ⁸◄Ⱡꜟ◑

כ ╩ ≤∆╢ ─ ⌐ ℮ ─ ╩ ⇔⁸ ⌐ ∆

╢ ⅝⅛↑─ ─ ⅜ ⌂↓≤⌐╟╢⁹↓↓≢ ═╢ⱪꜝ♇♩ⱨ◊

╩╡ⱶ≤│⁸₈꜠☺ꜞ◄fi♩⌂╕∟≠ↄכ ∫≡™ↄ√╘─ ⁸

╩ ≤∆╢ ⁸ ⁸NPO⁸ ⌂≥─ ─ ─ ₉≤ ∆╢⁹ 

꜠☺ꜞ▪fi♩⌂ ─ ─√╘⌐│⁸₈™─∟╩ ╢ ₉─ ╩ ⇔≡

℮ ⅜№╢⁹↓╣│⁸ ─ ≢│⁸꜠ⱬꜟ ⅛╠

⌐ ─ ─ ⌐ ⇔≡│ ⌂≥⌐╟╡ ⇔⁸꜠ⱬꜟ ⌐

─ ─ ⌐≈™≡│ ─ ⅎ ╩ ⇔⁸ ⁸╕∟≠ↄ╡⌂

≥─ ─ ⌐╟╡⁸Ɫה♪כ♁ⱨ♩ ╩ ╦∑≡ ╡ ╗╙─≤↕╣

≡⅔╡⁸ ─ ⌐ ⅎ≡ ─ ─ ⅜ ≢№╢↓≤⌐ ∆╢⁹

─ ≤⌂╢╙─⅜⁸ ⌐ ↕╣≡⅝√ ≢№╡⁸∕─꜠☺ꜞ◄fi

☻≤ ─ ─ ה ה ─ ⅜ ≢№╢⁹ 

◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻─ ─כ♄ꜟⱱ◒כ♥☻⁸≡™⅔⌐ ⁸ ⁸

─ⱪ꜡☿☻⌐≈™≡⁸ ╩ ╕ⅎ√ ⅜ ≢№╢⁹⌂⅛≢╙ ⅛╠

─▬fiⱪ♇♩≤ ─ ↑ ╣≤─▬fi♃כ▪◒◦ꜛfi⅜ ≢№╡⁸ ⌂

─כ♄ꜟⱱ◒כ♥☻╛ ╩ ⌐∆╢⁸₈ⱪ꜡☺▼◒♩הⱴⱠ☺ⱷfi♩₉─

≤◦☻♥ⱶ─ ⅜ ≢№╢⁹ 

 

∂≡⁸ ⅛╠─ ─ │⁸ ™ ↕╣╢ ⁸ ⁸ ─

⌂ ─ ≤⇔⁸ ─ ─ ⌐ ↑√ ≤∆╢ ⅜№╢⁹╕√⁸

∆╢ ⌐⅔↑╢ ꜞ☻◒ⱴⱠ☺ⱷfi♩⌐ ∆╢ ⌂ ≤⌂╢√╘⁸ ┼

─ ⅜ ≤⌂╢⁹ 

 

 

 



 5 

2 ─  

2-1  

⅜ ⇔√─│⁸2012 11 ≢№╡⁸ 2011 3 ⅛╠ 1

⅜ ⇔√ ≢№∫√⁹↓─ │⁸ ─╒≤╪≥─ ≢ ⅜ ↕

╣⁸ ╛ ⌐╟╢ ╕∟≠ↄ╡─ ╖⅜ ╕∫√ ≢№∫

√  3 ⁹ ─ ≤⇔√ ≢│⁸₈ ◓ꜝfi♪♦◙▬fi₉⅜⁸∆≢⌐

2011 8 ↕╣≡⅔╡ ⁸↓╣╩ ╕ⅎ≡₈

ⱴ☻♃כⱪꜝfi₉⅜ 2011 9 ⌐ ↕╣⁸▬fiⱨꜝ ┘ ─

╕∟≠ↄ╡⌐≈™≡─ №™⅜ ╕∫≡™√⁹ 

ⱪ꜡☺▼◒♩│⁸↓╣╩ ∆╢√╘⌐ ─ ⅛╠⁸ ⌐ ∆ 5≈─ ⁸

∆⌂╦∟⁸₈ ╕∟≠ↄ╡₉⁸₈ ה ₉⁸₈ ◦☻♥ⱶ G ₉⁸₈ ₉⁸₈

─ ┘─ ₉⅛╠ ╩ ⇔√⁹ 

 

⇔⅛⇔⁸ⱪ꜡☺▼◒♩ ─ 2013 5 ⁸ ▪♪Ᵽ▬◙כ≤─ ≢⁸₈5≈─

─ ╩ ⇔≡╒⇔™₉≤─ ╩

↑⁸5≈─ ╩ ⇔≈≈⁸3≈─

⌐ ⇔⁸₈◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄

fi☻ ₉─ ╩ ℮↓≤⌐⌂∫√⁹ 

─ ≤ │⁸ ⌐ ⇔√

╡≢№╡⁸↓╣╕≢─ ⌐

⅔™≡ ─№╢◘☻♥▬♫ⱦꜞ♥▫

⌐ ⇔⁸ ꜠☺ꜞ◄fi☻

╩₈ ─ ₉⁸₈ ─ ₉⁸

₈ ─ ₉⅛╠ ⇔⁸∕─

≤⇔≡─₈◖Ⱶꜙ♬♥▫─ ₉─

≤ ╩ ℮╙─≤⇔√⁹ 

⌐ ─ │⁸ ⁸

≢№╢√╘⁸ ─ ╖≤ G

╩ ⇔√ │⁸ ≢│

─╙─≤ ⇔⁸ ╩

⇔√⁹  1│⁸↓─╟℮⌂ ╩ ≡

∫√ 3 ─ ─ ╩╕≤

╘√╙─≢№╡⁸ ⁸ ─ ⌐

≈™≡ ═╢⁹⌂⅔⁸ ─ │⁸

≤⇔≡╕≤╘

⁸

┼─ ╩ ∫√ 7

⁹ 

    

 3 ⌐⅔↑╢ ─  
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 1 ─ 2012 11 2013 5  

   2013  2014  2015   ┼ 

 

╕∟≠ↄ

╡ 

ה

 

╕∟≠ↄ╡ 

₈ ⸗♦ꜟ₉─  

 

꜠☺ꜞ◄fi♩

─ ≤⌂╢⁸◖Ⱶ

ꜙ♬♥▫╩ ≤∆╢

╕∟≠ↄ╡⁹ 

 

ⱪ꜡☺▼◒♩הⱴⱠ☺ⱷ

fi♩─ ─  

 

─╕∟≠ↄ

╡ ─

 

 

ᵑ H26.3  

⌐ ↑√ ─

⌐ ↑√  

⁸ ⁸

⁸ ⁸▬◓Ⱡ

 

ᵒ ─

─ ╕

∟≠ↄ╡─  

ᵓ ─  

ᵔ ◖꜠◒♥▫fl⌂

≤ ─

 

ᵑ 

⌐⅔

↑╢╕∟≠

ↄ╡ ─

 

ᵒ ─

╕∟≠ↄ╡

≤─

 

ᵓ ─

─

 

ᵔ ◖꜠◒♥▫

fl⌂ ≤

─

 

⌐

≤↕╣╢

₈ ꜞ☻

◒ ₉─ ≤

⌂╢₈◖Ⱶꜙ

ה꜠▫♥♬ ☺

ꜞ◄fi☻ ₉

─ ╩⁸

⸗♦ꜟ─

⌐╟╡

∆╢⁹↓

╣⌐╟╡⁸

─╖⌂╠

∏⁸ ∆╢

⌐ ∆

╢ ⁸

⁸ⱪ

꜡☺▼◒

ⱴⱠ☺ⱷה♩

fi♩─ⱪ꜡

◓ꜝⱶ

⌐ ∆╢

╩ ™⁸ 

≤

╩≈⌂

←

╩ ℮⁹⌂

⅛≢╙⁸

─ ⌐№

√∫≡◖꜠

◒♥▫fl⌂

⅜

≢№╡⁸↓↓

≢ ↕╣

√₈◖Ⱶꜙ♬

ה꜠▫♥ ☺ꜞ

◄fi☻ ₉⅜

≥─╟℮⌐

ה

─ ≢

↕╣

√⅛⌐≈™

≡ ⌐

ה ∆

╢⁹ 

₈

─ ₉

─

⌐ ↑√  

─ ⁸

─◓ꜝfi♪♦◙▬

fi─  

 

─ ⁸

─

 

 

─

─  

 

 

 

─  

 

─

─ ≤ ╩

⇔⁸ ⅛

╠ ╩ ℮  

꜠☺ꜞ▪fi♩

⌐

╙≤≠ↄ⁸

─  

ה  

 

ה ⌐⅔↑╢

╩ ⇔⁸ ─

╩ ∆╢⁹ 

─ ─

 

⁸◄ⱦ♦fi

☻─  

─

─ ה

▪◒◦ꜛfi

┼ ↑√ ╡

╖≤ ─  

◦☻

♥ⱶ

 

 

╩ ≤⇔≡⁸

◖⸗fi♦כ♃─

╩ ⇔⁸ √⌂

─ ╩ ℮⁹ 

╕∟≠ↄ╡

▬◌כ▪

fl  

─fl▬◌כ▪

 

 

fl▬◌כ▪

─ ⅔╟┘

UAV ⌐╟╢

─

─◦☻♥ⱶ  

₈

─ ₉

─ ה

 

₈ה ─ ₉

─ ה

 

ה ─

─  

ה ─

 

ה ─

●▬♪

ꜝ▬fi─  

 

 

⌂ ⅛╠⌂╢

╩ ⇔⁸ ─

⌐ ∫√ ⌂

─ ╩ ∆╢⁹ 

⌐

≠ↄ ─

 

₈ ─ ₉

⌐⅔↑╢ ─

≤ ⁹ 

⌐ ∆

╢ ─

─ ≤●▬♪

ꜝ▬fi─  

─ 

┘─  

 

╕∟≠ↄ╡⌐ ⅛

∆ ⅜ ⇔≡⅝√

─ ≤⁸₈ ─

┘ ₉╩ ∆╢⁹ 

─ ─

 

⇔√ 6 ⌐⅔

↑╢ ─ ⅝

╡≤  

ה

▪◒◦ꜛfi┼

↑√ ╡ ╖

≤ ─  
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 2 ─ 2012 11 2015 11  

 

 

 

─ │⁸  2⌐ ∆╟℮⌐⁸ ─ ╡≢№╢⁹ 

 

ⱴכ♥ ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ─  

 

 ─꜠☺ꜞ◄fi☻ 

 ╕∟≠ↄ╡ 

 ⅜ ⌐ ⅎ√ ─  

 ┘ ─ ─  

 UAV ⌐╟╢ ─fl▬◌כ▪  

 ─꜠☺ꜞ◄fi☻ 

 ─◄◖◦☻♥ⱶ─  

 G ╩ ™√ ─  

 ─꜠☺ꜞ◄fi☻  

 ─ ╡ ↓⇔≤ ─√╘─ ╡ ╖ 

 ≢ ╦╣√ ─  

Ίⱪ꜡◦כ☺ꜗꜟ⸗♦ꜞfi◓⌐╟╢♦☺♃ꜟ▪כ◌▬fl─  
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2-2  

2-2-1. ─꜠☺ꜞ▪fi☻ 

╕∟≠ↄ╡ 

─꜠☺ꜞ◄fi☻≢│⁸ ─ ⌐⅔™≡⁸ ╙ ≢№╢ ╕∟≠ↄ╡┼─

⁸ ╩ ⇔√ⱪꜝ♇♩ⱨ◊כⱶ─ ≤ ─ ╩ ∫√⁹ ─ │⁸

1 ╩ ⇔√ ≢№∫√⅜⁸ ╕∟≠ↄ╡─ │ ⅛╠─ ╩ ∆╢↓

≤⅜ ≢№╡⁸ ≢│ ╟╡ ⌐№√∫≡⅝√ ⅜⁸4 ⌐ ┬ ─ ─ ╣

╩ ╕ⅎ≡⁸ ⱪ꜡☺▼◒♩≢ ⇔√ ⌐≈™≡ ═╢⁹ 

 4│⁸ ≢ ⇔√ 6 ─ ⁸ ⁸ ⁸ ⁸ ⁸ ─ ≤

ה ≤ ⁸ ─ ╩ ⇔√╙─≢№╢⁹ ≢│

⁸ 276 ⁸ 58 ⁸ 82

⁸ 19 ⁸ 435 ─ ╕∟≠ↄ╡⅜ ↕╣√⅜⁸2015 11

⁸ ─ ∞↑≢│⌂ↄ ⌐ ⅜ ↕╣ ⅜ ⇔⁸ ⅜ ╕∫≡™╢

─ │⁸↓─ ⅜ ─ ≤⌂∫≡™╢⁹≥─╟℮⌂ ─ ⅜⁸ ╛

⅛⌂ ╩ ⇔⇔√─⅛⁸ ⌐ ∫≡ ╩ ∫√⁹ 

 

 4 ⌐⅔↑╢ ≢ ╦╣√ 6 ≤ ─  
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─ ╩ ⌐ ∫≡≤╡╕≤╘╩ ∫√⁹∕─ ⁸ ⅝ↄ ╣⅛╦⌐☺כ♥☻─≈4

╢↓≤⅜ ╠⅛⌐⌂∫√⁹ │◓ꜝfi♪♦◙▬fi 2011 4 ⁸ │⁸ 

╩ ≤∆╢╕∟≠ↄ╡꞉כ◒◦ꜛ♇ⱪ─ 2011 11 2012 6 ⁸ │⁸

╕∟≠ↄ╡ ≢─ 2012 6 2013 11 ⁸ │⁸6 ⅜

≢ ∟ →√ ⇔™ ╕∟≠ↄ╡ ⌐╟╢◖Ⱶꜙ♬♥▫ 2014 1 ⌐

╢ ≢№╡⁸∕─ ─כ♄ꜟⱱ◒כ♥☻≥ √⇔√ ╩╕≤╘√╙─⅜⁸  5⁸  6≢№╢⁹ 

 

 5 ╕∟≠ↄ╡─ ∕─  
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 6 ╕∟≠ↄ╡─  ∕─  

 

◓ꜝfi♪♦◙▬fi─ 2011 4 Ί8  

⁸ │ ╛⅛⌐║▪ꜞfi◓ ╩ ⇔⁸ ≤ ╩ ™⁸ ─fl▫☺

ꜛfi≢№╢◓ꜝfi♪♦◙▬fi─ ⌐ ⇔√⁹ ─ ─ │⁸ ─ ↕╪─⁸

∫≡ ╩⇔√™≤™℮ 2011 4 ╩ ⇔⁸↓╣╕≢─◖Ⱶꜙ♬♥▫─ ╩

⇔⁸ ─ ⌐ ⅎ√↓≤≢№∫√⁹ ⁸ ─ │⁸ ≢│⌂ↄ ↔≤

⌐ ╦╣⁸◖Ⱶꜙ♬♥▫╩ ∆╢ ⅜⁸ ╕≢ ↕╣√⁹ 

2011 4 24 ⁸ ─ ╩ ↄ√╘─ ⅜ ↕╣√⁹↓─ │⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ╟╡

↕╣⁸○Ⱪ◙כfl□כ≤⇔≡ ⁸ ⅜ ⇔√⁹ │⁸5 7 ⌐ ⅜

⅛╣⁸ ≈─ ╩ ⇔⁸8 7 ╕≢⌐ 4 ─ ╩ ⇔◓ꜝfi♪♦◙▬fi╩ ╡╕

≤╘√⁹7≈─ ≤│⁸ᵑ ─ ⁸ᵒ ⅛╠─ ⌂╕∟≠ↄ╡⁸ᵓ

─ ≤ ─ ⁸ᵔ ─ ⁸ᵕ ◄Ⱡꜟ◑כ─ ⁸ᵖ ≤⇔≡─

─ ─ ⁸ᵗ ─ ≤ ≢№╢⁹ 

↓─ ≢ ╙ ╩ ╘√╙─⅜⁸ ⅛╠ ⌂ ╩⁸ ⌐≈ↄ╢↓≤⅜≢⅝╢⅛≤
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™℮⁸ ⌂ ─ ≢№∫√⁹ ꜞ▪☻ ≤ ─ │ ⅜

ↄ ⌂∫≡⅔╡⁸ ─ ≢│⁸ →╢═⅝ ∕─╙─⅜ ⇔⌂™⁹╕√⁸

╟╡ ─ │⌂ↄ⁸ ╕∟≠ↄ╡─ ╙ ⇔≡™⌂⅛∫√⁹ 

↓─√╘⁸ √∟│⁸ ─ ⌂ ╩ ⇔⁸ ⅛╠ ⇔√ ─ ╩

⇔⁸ ⌐ ┬ ≤ ⌐╟╡ ↕╣≡⅝√ ⅜ ≢№╢↓≤╩ ⇔√⁹↓─

╩ ╕ⅎ≡⁸ ─ ≤⌂╢₈ ₉╩ ⇔√⁹ ⇔

≡™√ ╛ │⁸ ⌂ↄ⁸ ╛ ⌂≥─ ⌐ ⇔≡⅔╡⁸ ╟

╡ 3◐꜡ ⌐ 8000 ─ ⅜ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂╡⁸ ─

≤⌂╢ ╩ ⅝ ∆↓≤⅜≢⅝√⁹ 

⇔⅛⇔⌂⅜╠⁸↓─ ≤⌂╢ │ ⌐╟╡ ⇔≡⅔╡⁸ ─⅛↕ →≤ ⌐⁸

╩ ↕∑╢√╘─₈ ₉─ ⅎ ─ ⅜ ≢№╢↓≤╙ ╠⅛⌐⌂∫√⁹

⌐⅔↑╢ │⁸ ⁸ ⁸ ⌐ ⅎ≡⁸ ⌐ ™ ╩

⌐╙≈ↄ╡⁸ ╩ ↕∑╢ ╖╩ ∆╢↓≤╩ ⇔⁸ ™ │⁸₈ ─ ₉

≤ ↑╠╣√⁹↓─◓ꜝfi♪♦◙▬fi╩ ╕ⅎ≡⁸ │⁸2011 9 27 ⌐₈

ⱴ☻♃כⱪꜝfi₉╩ ⇔√⁹ 

 

⌐╟╢꞉כ◒◦ꜛ♇ⱪ⌐ ≠ↄ╕∟≠ↄ╡─ 2011 11 2012  

─ ╕∟≠ↄ╡─ ─ │⁸ ◓ꜝfi♪♦◙▬fi ⁸ ה ⅜

↕╣╢╕≢─ ─ ⌐⁸ ⅜╕∟≠ↄ╡⌐≈™≡ ⌐ ⅎ⁸ ─╕∟─ ▬

ⱷכ☺╩≈ↄ╡∞⇔≡™∫√↓≤⌐№╢⁹ ∟⌂╖⌐⁸ ⅜ ⅛╠

↕╣√─│⁸2012 3 ≢№∫√⁹  

꞉כ◒◦ꜛ♇ⱪ│⁸2011 11 ⌐ ⅜ ╦╣⁸2012 6 ╕≢⌐⁸ ═ 10 ⌐ ╪∞⁹

↓─꞉כ◒◦ꜛ♇ⱪ─ │⁸ ⅜ ╩ ⇔⁸ ↨╕⌂ ┼─ ─ ≤⌂∫√⅜⁸

ה ╩ ≤⇔⁸ ─ │ ↕∏⌐⁸ ⅛╠ ⇔™ ╩ ⅎ≡™∫√↓≤⌐№

∫√⁹≥─╟℮⌂╕∟╩ ╡∞∆⅛│⁸꞉כ◒◦ꜛ♇ⱪ ⌐│ ↕╣≡⅔╠∏⁸ ╙

⇔≡™⌂⅛∫√⁹ 

╕∟≠ↄ╡│⁸ ╩ ⌐ ↄ↓≤⅛╠ ╘⁸ ╠─ ─ ╠⇔⁸ ⁸◖Ⱶꜙ♬♥▫

╩ ⁹√⇔♩כ♃☻╠⅛≥↓╢∆ ⅛╠⁸⅛╤℮∂≡ ⅝ ∫√ ₁─ ─ ╩ ╕

ⅎ√ │⁸ ╩ ↑√ ≤ ↄ⌂∫√ ₁┼─ ─ ™⌐ ∟≡™√⁹꞉כ◦ꜛ♇ⱪ

≢─ │⁸ ≢≤╙⌐ↄ╠∆ ─ ≢↕╠⌐ ⇔ ╦╣⁸ ╘╠╣≡™∫√⁹2012

1 ⌐│⁸ ⌂ ⅜╒╓ ⇔⁸ ╩ ⇔⁸ ≢ ╠─ ╩▬ⱷכ☺

∆╢ ╕≢ ╘╢↓≤⅜≢⅝√⁹ ⇔™╕∟─ ─ │⁸ ◖Ⱶꜙ♬♥▫╩ ∆╢↓≤⁸

⌐ ╩ ↄ ─№╢ ╩≈ↄ╢↓≤⁸ ™←⌡ ╛ ⅛⌂ ≢ ⇔

™╕∟╩ ╡∞∆↓≤ ⅜ ↕╣√⁹ 

 

₈ ╕∟≠ↄ╡ ₉⌐╟╢ ─╕∟≠ↄ╡ ─  

2012 6 Ί2013 11  

2012 6 11 ⁸ ⌐⅔™≡ ⌐ ⌐⅔↑╢╕∟≠ↄ╡╩ ∆

╢₈ ╕∟≠ↄ╡ ₉⅜ ⇔√⁹↓─ │⁸2013 11 25 ╕≢⌐

═ 28 ─ ╩ ⇔ ╩╕≤╘√⁹ ⌐│⁸ ≢ ∫≡⅝√ ⌐

╟╢╕∟≠ↄ╡ │ ⱪ꜡☿☻╩≤╢≤™℮ ⅛╠⁸ ∆═≡ ≤⌂╡⁸ ⅛╠─☻

 ⁹√∫⌂≥♩כ♃

─ ⅜ ╕∫√─⅜⁸↓─ ≢№╡⁸28 ─ ─╒╓∆═≡─ ⌐ 

│ⱪכꜟ◓ ╩⇔⁸ ⇔™ ─fl▫☺ꜛfi⌐≈™≡ ╩ ∫√⁹◖Ⱶꜙ♬♥▫╩ ∆

╢≤™℮ ╩ ╕ⅎ⁸ ה ⅜∕─ ╩ ℮↓≤≤⌂∫√⁹ ┼─ ≢№╢√
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╘⁸ ⌐╟╡ ─ ⅜ ≠↑╠╣≡⅔╡⁸ ⌂ ╩ ╘╢ ─ ⌐≈™≡

│ ⅜⅛╦↕╣√⁹╕√⁸◖Ⱶꜙ♬♥▫ ─◖▪≤⌂╢ │ י3ִ ↕╣⁸↓╣╠╩

≈╠⌠™≡ ⅜ ↕╣√⁹ ─╕╦╡│⁸ ⌐ ─ ™←⌡ ≤╟┌╣╢

≢ ╡ ╗╙─≤⇔√⁹↓╣╠─ ⅎ │⁸ ─꞉כ◒◦ꜛ♇ⱪ≢⁸ ╩ ╕

ⅎ√♦כ♃⌐ ≠⅝⁸∆≢⌐∕─ ⅜ ↕╣≡™╢╙─≢№∫√⁹ 

↓─╟℮⌐⁸ ─ ─╕∟≠ↄ╡─ ⅜ ╖⁸™∟ ™ ⅜ ⇔≡™

╢ ⌐│⁸ ╡≤╙ ⅎ╢ ─ⱪ꜡☿☻⅜№╡⁸ ⅜ ╩ ∆╢─≢│⌂ↄ⁸

ↄ─♀꜡⅛╠ ⅜◖Ⱶꜙ♬♥▫⌐ ╩⅔™≡ ╘≡⅝√↓≤⌐ ⅜№∫√≤ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

    1 ⌐⅔↑╢ ╕∟≠ↄ╡─꞉כ◒◦ꜛ♇ⱪ 2012 7  

 

₈ ╕∟≠ↄ╡ ₉⌐╟╢ ─◖Ⱶꜙ♬♥▫≠ↄ╡ 

2014 1 Ί  

2013 11 ⌐ ⅜ ⇔√₈ ╕∟≠ↄ╡ ₉│⁸∕─ ╩⅔ⅎ≡ ≤⌂∫√⁹

⁸ ⇔™╕∟≢⁸≥─╟℮⌐◖Ⱶꜙ♬♥▫╩ ∟ →≡™ↄ⅛⅜ ⅝⌂ ≤⌂∫√⁹╕√⁸

⅛⌂ ╩≈ↄ╢≤™℮ │ ↕╣√⅜⁸ ─ ⅛╠⁸ ≤ ─ ⌐≈

™≡│⁸ ⌐╟╢ │ ≢№╢≤─ ⅜ ↕╣√⁹ ⇔ↄ ⌂╕∟─ ≤⌂╢

╛ ╩ ╘╢⅛ ⅛─ ⅜ ╦╣⁸∕─ ⁸ ⌂ ╩⇔ ╩ ∆╢ ⅜

↕╣√⁹↓╣⌐ ™⁸6 ⅜ 1≈⌐⌂╢ ↑ ⅜ ≤⌂╡⁸2014 1 18 ₈ ╕∟

≠ↄ╡ ₉⅜ ⇔√⁹ 

↓─ │⁸∕─ ⁸ ⌐™√╢╕≢ ⇔™╕∟─◖Ⱶꜙ♬♥▫ ─ ≤⌂╢ ╩

√⇔≡™ↄ↓≤≤⌂∫√⁹ ⱪ꜡☺▼◒♩│⁸ ─ ⌐ ═╟℮⌐⁸₈ⱪ꜡☺▼◒♩ה

ⱴⱠ☺ⱷfi♩₉─ ╩ ⇔≡⅔╡⁸₈ⱪꜝ♇♩ⱨ◊כⱶ₉≤⇔≡─ ─ ─

╩ ∫√⁹ 

│⁸ ⌐╟╢ ⁸ ⁸ ─ ╩ ™⁸ ⅜ ≢⅝⌂™

⌐ ⇔≡│ ╛ ⅛╠─ ╩ ╡⁸ ╩ 2014 8 ⌐ ⇔√⁹

│⁸2014 7 ⁸◖Ⱶꜙ♬♥▫ ╩ ∆╢√╘⌐⁸ ⅜ ∆╢₈

─ ♦◙▬fi ₉⌐ ⇔⁸ 11 ₈ ₉╩ ⇔⁸ ─ ╩ ╢

↓≤⅜≢⅝√⁹↓─ ≤ ⅛╠─ ╩ ™≡⁸2015 3 22 ⌐◖Ⱶꜙ♬♥▫

╩ ⇔√⁹∕─ ⁸ ⌐◖Ⱶꜙ♬♥▫ ⅜ ↕╣⁸ ─ ─

─ ⅜⅛╡⅜≢⅝√⁹ ─ ⌐│⁸ ⌐ ⅜№╡⁸ ≢╙ ⇔

√⁹ ≢│⁸ ⇔™◦fiⱲꜟ♠ꜞכ≤⇔≡ ╩ ⌐ ∆╢↓≤≤⇔⁸

─₈ ה ─◓ꜝfi♪≤ ╩ ╢ ₉─ ─ ╩ ↑⁸2014 8

╩ ∫√⁹ 
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╕√⁸ ⌐│⁸◖Ⱶꜙ♬♥▫≠ↄ╡╩ ⌐⅔™√ ⅜ ↕╣≡™√⅜⁸ ─

ⱢכⱩ●כ♦fi⁸◄ꜟⱨ─ ⁸ ⁸ ─ ⁸ ⌂≥─

╩ⅎ≡⁸2014 8 ⌐ ⅎ⁸2015 4 ⌐ ⅎ⅜ ╦╣⁸ ⌂≥─ ⌂≥◖Ⱶꜙ

♬♥▫ ─ ≤⌂∫≡™╢⁹ 

 7│⁸2015 4 ╕≢⌐╒╓ 350 ─ ⅜ ⇔√ ─ ≢№╡⁸

כ♃☻ꜝ◒⁸│ ⌐╕≤╕∫≡ ↕╣⁸ ╩◖⸗fi☼≤⇔≡─ ─ ≤ ⁸

⌐ ⅜ ↕╣≡™╢↓≤⅜╦⅛╢⁹ 

 

 7 ≤  כ♃☻ꜝ◒─

 

 
 8 ◖Ⱶꜙ♬♥▫ ─  

 

 

 

 

 
─  
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 2 ◖Ⱶꜙ♬♥▫ ─       3 ─ 2015 3  

 

 
 4 ⅎ─ 2015 4  

 

 9  

 5 ─ 2014 8  

   
 6 ≢─ ─ 2014 8  

 7 ─ 2015 7  
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┼─ ─ │⁸ ⇔™ ╩≈ↄ╡⁸ √∟⅜─┘─┘≤ ┬↓≤─≢⅝╢ ⌐⇔≡

™⅝√™≤™℮ ─ ↕╪─ ⌐╙≤≠™≡ ⅜ ╦╣√⁹ ─ ⌂≥ ⇔≡

™╢NPO ♠כfi☻ⱳכꜞ◓₈ ₉─ ─↔ ─╙≤⁸♥▫ⱨ♩fi ─ ╩ 3000

ⱳ♇♪ ⁸2014 8 ⌐ ─ ₁─ ≢ ⌐ ╩⅔↓⌂∫√  6 ⁹1 ⌐│  

7─╟℮⌂ ─ ≤⌂∫√⁹ 

 

─ ─ ⇔™╕∟₈ ₉⌐⅔™≡⁸2015 7 19 ⌐⁸

≤ ╕∟≠ↄ╡ ≤─ ⌐╟╡⁸ ─╕∟┘╠⅝▬ⱬfi♩⅜

↕╣√⁹↓≥╙ │⁸╕∟≠ↄ╡ ≤ ⱪ꜡☺▼◒♩⅜ ╩⇔⁸ ⇔√╙─≢№╡⁸

150 ─↓≥╙√∟⅜ ⇔√  8 ⁹ 

 

 

 8 ↓≥╙  

 

 

 

 

 

 

 

 

 

 

 

 

 

 9 ╕∟┘╠⅝▬ⱬfi♩─ 2015 7  

 

↓─╟℮⌐⁸ ⌐⅔↑╢ ╕∟≠ↄ╡│⁸ ─ ∞↑≢│⌂ↄ⁸◖Ⱶꜙ♬♥▫

─ ≤⇔≡─ ─ ⁸ ⁸◦fiⱲꜟ♠ꜞכ─ ⁸ ⌂

≥ ╩ ∑≡ ℮↓≤⌐╟╡⁸ ⌐ ≠ↄ╡⌐ ≢⅝╢ⱪꜝ♇♩ⱨ◊כⱶ╩ ╡∞⇔≡™

∫≡™╢↓≤⌐ ⅜№╢⁹ 
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⅜ ⌐ ⅎ√ ─  

ה ⅜ ⌂╠┘⌐ ⌐ ⅎ√ ╩ ה ⇔⁸∕─ ≢™⅛⌂╢

⅜⁸ ─ ⌐ ─ ≤ ⌐ ∆╢⅛╩ ∆╢↓≤╩ ≤⇔

≡ ╩⅔↓⌂∫√⁹ 

─ ≤⇔≡⁸ ⌐ 24 ⌐ ⅜ ╦╣√ ₈

₉ 100 ╩ ™√ ╩ ⌐ ∫√⁹ 25 ⌐ ─

⌐ ↑√ ╩ ⌐ ⇔≡ ™⁸ ╩ ≡⁸ 26 ╟╡ ⌐ ╩

╘≡⅝√⁹ ⌐ ─ ⅜ ╠╣√ ≢⁸ ─ ╩ ∆╢√╘⁸ ⌐

⅔™≡ ≢ ╙ ─ ⇔™ ≢№╢ₐ ₑ⌐ ╩ ⇔√(

─ │⁸2012 13 ─ 88 ─℮∟ 12 ⁸2010 11 ─ 114 ─℮∟⁸

8 )⁹∕─ ⁸ ╩ ≡⁸a ₑ2014 12 ⌐ ₈

⅜ ⌐ ⅎ√ ⌐≈™≡₉⅜ ↕╣√⁹ 

⌐ ─ ╩ ⌐ ⇔√▬fi♃כⱠ♇♩ ₈ ─

₉─ ╩ ╘√⁹ │⁸ ה ─ 2399 ─ ╙⇔ↄ│ ╩

⌐⁸2014 1 7 ⅛╠ 20 ⌐⅛↑≡ ⇔⁸1127 47.0 ⅛╠ ╩ √⁹

↓─ ─℮∟⁸45.4 ─ ⅜ ⌐╟╡⌂╪╠⅛─ ╩ ↑√≤⇔≡™╢⁹↓╣╠─

≤ ╩ ↑⌂⅛∫√ ╩ ∆╢↓≤≢ ─ ╩ ⌐⇔⁸∕─ ≢ ─

╛ ─ ה ⌂≥⁸ ⅛╠ ╩ ⇔ →≡™╢ ─ ╩ ⌐ ╠⅛⌐∆╢⁹ 

⌐⁸ ─ ⌐ ⇔≡⁸™⅛⌂╢ ─ ─№╡ ⅜ ╕⇔™⅛⌐≈™≡─

⅝ ╡ ╩ ⇔≡ ⇔√⁹ ─℮∟⁸ ⌐ ─ ╛ ⌂≥⌐ ⇔≡⁸

⌐ ⅝ ╡╩ ⇔≡⅝√⁹∕─ ≢ ⅝ ╡ ⅛╠ ╠╣√ ╩ ⌂⅛√∟≢ ∆

╢√╘⌐⁸ ≤ ◖Ⱶꜙ♬♥▫─ ⌐╙ ⇔√ ─ ╙ ≤ ⇔≡ ∫

√⁹ ⌐│ 2015 1 ⅛╠ 2 ⌐⅛↑≡⁸ ה ─ ⌐ ⇔⁸

╩ ∫√⁹∕─ ⁸ 153 ⁸ 244 ⅛╠ ╩ √⁹ ≢│

─ ╛ ─ ⌐ ⅎ⁸ ⅛╠─ ◖Ⱶꜙ♬♥▫≤─ ⅜⁸ ⅛╠─ ≤≥

─╟℮⌐ ⇔≡™╢⅛⌐⁸ ⌐ ╩ ≡≡ ╩ ℮↓≤≤⇔√⁹ 

↓╣╠─ ╩ ╕ⅎ√ ≢⁸ ─ ╩ ↄ ⌐ ∆╢√╘⌐⁸↓╣╕≢─

╩≤╡╕≤╘⁸2015 2 ⌐ ₐ ≤  ─ ₑ ╩ ⇔

√⁹ ≢⁸∕╣∙╣─ ⅛╠ ╠╣√ ⌂ ⌐≈™≡ ∆╢⁹ 

 

₈ה ₉⌐╟╢  

⅜ 5 ⌐ ∆╢₈ ₉≤™℮ ⅜№╢⁹ 100

⅜ ≤⌂╡⁸∕↓⅛╠ ─ ↄ ⅜ ⇔ↄ ↕╣╢⁸ ╛ ⌐ ∆╢

─ ≢№╢⁹ │ 2012 10 ⌐ ↕╣√⁹ 

 12 ─ ≢│⁸ ╦╣╢ ⁸ ⌂≥─ ⁸₈┤∞╪ ╩⇔≡™╢ ⇔≡

™⌂™ ₉─ ⁸₈ ─ ╛ ─ ₉─ ⁸™ↄ≈⅛ √⌂ ⅜ ╦∫√⁹∕─ ≈

⅜₈ ╩ ╗ ─ ┼─ ₉≢№╢(  10)⁹ 

 ─℮∟⁸ ┼─ ⌐≈™≡│₈ ─ ┼─ │⌂⅛∫√₉₈ ⇔√₉₈

⇔√₉₈∕─ ₉₈ ⌐≈™≡™⌂⅛∫√₉⅛╠ ≈╩ ┬⁹ ™≡⁸ ⅛╠ ⌐⅛

↑≡─ ─ ╙ ⌡╠╣√⁹↓↓⅛╠│⁸ ─ ⅜⁸ ╛ ≤≥─╟℮⌐

⇔≡™√⅛╩ ╢↓≤⅜≢⅝╢⁹ 
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 10 ₈ ₉ 2012 ─ ─  

 

 ≢│⁸ ─ ≤ ─ ⌐™≈ ™√─⅛⁸ ─ ╩™≈ ╘√─⅛╩ ⌂

≢ ╩ ╘≡™╢⁹↓╣╠─ ╩ ™╢↓≤≢⁸ ─ 9 ⌐≈™≡⁸ ⅜

⇔√ 2011 3 ≢─ ╩ ≤⌂∫√⁹  10─ ⌐│⁸ ⌐ ╪≢

™√ ⅜⁸ ─╖⌂╠∏⁸ ꜠ⱬꜟ≢╙ ↕╣≡™╢⁹∕↓⅛╠ ⌐╟╢

≢ ה ⅜ ⇔√ ⁸ ≢ ⌐ ↕╣√ ⌐⁸

╪≢™√⅛≥℮⅛╙╦⅛╢⁹ ╟╡⁸ ─ ≤∕─ ─ ╛ ≤─ ⌐

≈™≡⁸ ⌐│⌂™ ⌂ ⅜ ╠╣╢↓≤⌐⌂╢⁹ 2012 ─

╩ ⇔⁸ ╩ √⁹ ─ │ ₐ ≤  ─ ₑ

⁸2015 ≢ ⇔≡™╢⁹ ≢│⁸∕─℮∟ ≤ ⌐≈™≡⁸ ⌐ ≤ ╦╣╢

╩ ∆╢⁹ 

 ─  3│⁸ ⅜ ⌐ ⅎ√ ─ ╩ ⇔√╙─≢№╢⁹ 

 ↓↓⅛╠╕∏╦⅛╢─│⁸ ⌐╟∫≡ ≢ 570.1 ─ ┤∞╪ ╩⇔≡™

╢ ⅜⁸⌂╪╠⅛─ ┼─ ╩ ↑√ ≢№╢⁹570 ≤™℮ │⁸2014

ꜝfi◐fi◓─℮∟⁸ 6 ─ ─ 620 ≤⁸ 7 ─ ─ 554 ─ ⌐

∆╢╒≥─ ≢№╢⁹ 

 

 3 ⌐╟╢ ┼─ ⌐ ∆╢  

(2)/(1) (3)/(2) (4)/(2) (5)/(4)

11081.5 6132.3 570.1 225.7 21.4 55.3 9.3 3.7 9.5

289.0 157.1 73.9 48.8 7.0 54.4 47.0 31.1 14.4

21.4 10.7 5.3 3.7 0.6 50.2 49.7 34.3 16.5

146.0 79.8 36.0 22.5 2.9 54.7 45.1 28.2 12.7

55.1 29.5 19.6 15.2 3.0 53.5 66.6 51.5 20.0

66.6 37.1 12.9 7.5 0.5 55.7 34.8 20.1 7.4

10792.5 5975.2 496.2 176.9 14.3 55.4 8.3 3.0 8.1
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⅜ ⇔√ 2011 3 ─ │ ≢ 6132.3 ≢№∫√⁹∆⌂╦∟

─℮∟⁸10 ⌐ 1 ↄ⅜⁸ ⌐╟∫≡ ⌐ ╩ ↑√ ⌐⌂╢⁹ 

 ∕╪⌂ 570.1 ─℮∟⁸225.7 ⅜ ╙⇔ↄ│ ⌐╟∫≡⁸ ⌐ ↄ ╩ ∫

≡™╢⁹ 226 ≤™℮─│⁸2015 8 ≢─ ─ 228 ⌐ ∆

╢⁹↓─ ⌐╟╢ ─℮∟⁸9.5Ɽכ☿fi♩⌐ ∆╢21.4 │ ⅜ ↕╣√2012

10 ≢│⁸™╕∞ ⌐№∫√⁹ 

 ⅎ≡ ⌂─│⁸ ⅜ ⌐╙√╠⇔√ │⁸ ╩ ↑√ ⌐≤≥╕╠⌂⅛

∫√ ≢№╢⁹ ─≤↓╤⁸ ╩ ↑√ 570 ─℮∟⁸496.2 │ ╛

⌐╟╢ ⌐ ⇔≡™√ ₁∞⁹ ≢ ⇔√ 225.7 ⌐≈™≡

╙⁸176.9 │ ─ ≢№╢⁹ ⇔⁸2012 10 ⌐ ∞∫√ 21.4

14.3 ╙⁸ ⌐ ⌐ ⇔≡™√⁹↓↓⅛╠│⁸ ─ ┼─ │⁸

⌐≤≥╕╢↓≤⌂ↄ⁸ ⅛≈ ∞∫√↓≤⅜╦⅛╢⁹ 

 ≢⁸ ≢ ⌐ ─№∫√ ₁│⁸ ↓∕ ╠╣╢╙──⁸∕─ ⅜

∞∫√─╙╕√ ≢№╢⁹ ─℮∟ ⌐ ⅜№∫√ │⁸ ─ 9.3

Ɽכ☿fi♩⌐ ⇔⁸ ⌐ ╢≤ 47.0Ɽכ☿fi♩≤ ↄ⌐╕≢ ┬⁹ ⇔√

╙ 31.1Ɽכ☿fi♩≤⁸ 3.7Ɽכ☿fi♩╩ ⅝ↄ ╢⁹ ─℮∟⁸2012 10

≢ ≢№╢ ╙⁸ ⅜ 9.5Ɽכ☿fi♩≢№╢ ⁸ ≢│ 14.4Ɽכ☿fi♩≤

5ⱳ▬fi♩─ ⅝⅜№╢⁹ 

 №╦∑≡ ≢╙ ┼─ ⌐ ™⅜╖╠╣╢⁹⌂⅛≢╙ ─ ⌐⅔↑╢

─ │ ⇔≡™╢⁹ ─ ≢│⁸ ─ 66.6Ɽכ☿fi♩⅜ ⌐

╩ ↑⁸∕─ 51.5Ɽכ☿fi♩⅜ ╙⇔ↄ│ ⌐╟∫≡ ╩ ∫√⁹ ─

⌐╟╢ │ 1 ╙ 20.0Ɽכ☿fi♩⅜ ⌐№∫√⁹∕─ │⁸ ∂ ≢

╙ ⁸ ─ ≤ ═≡╙ ⅝╪ ≡™╢⁹∕╣∞↑ │⁸ ─

⌐ ⇔⁸ ⌂ ╩╙√╠⇔√↓≤╩ ∫≡™╢⁹ 

│╠⅛♃כ♦  ─ ⌂ ╙ ↕╣√⁹∕╣│⁸ ⅜∕╙∕╙ ─ ⌂ ⌐№

∫√ ₁⌐ ⇔⁸↕╠⌐ ⌂ ⌐ ™ ╪≢™√ ≢№╢⁹ 

 ⅛╠│⁸ ─ 2011 3 ≢─ ⅜ ≢⅝╢↓≤╩ ═

√⁹∕↓≢ ─ ⌐ ⌐╟╢ ┼─ ╩ ═≡╖√1⁹∆╢≤⁸ ─

≢│ ⅜ 3.1 Ɽכ☿fi♩∞∫√─⌐ ⇔⁸ ≢│ 7.5 Ɽכ☿fi♩≤⁸

╙ ⅛∫√⁹ ∑≡Ɽ⁸♩כ▪ꜟⱣ▬♩─ │⁸∕╣∙╣ 4.2Ɽכ☿fi♩⁸5.3Ɽכ☿fi

♩≢№╡⁸ ┼─ │ ─⌂⅛≢╙ ⅝™╙─∞∫√⁹ 

 ⌂◦ꜛ♇◒≢ ⌐ ⌂Ⱪ꜠⁸⅝≥√∫⅛⅛⅜◐כ ⌐ ≤⌂╢─│⁸

≢№╢⁹2008 ─◒♇ꜛ◦הⱴfiכꜞ⁸ ╙⁸ ╩ ∫ ⌐ ∫√─│

≢№∫√⁹2015 ⌐ ─ ⅜ ⇔√⅜⁸∕─ ⌐ ↑≡↕╕↨╕⌂ ⅜ ╦

↕╣√⁹↓╣╕≢ │⁸ ∟ ╡⌂≥≢ ∆╢↓≤⅜⁸ ⇔≡ ⅛∫√↓≤│⁸ ╣

╙⌂™ ≢№╢⁹ 

 ≢│⁸™℮╕≢╙⌂ↄ⁸ ╒≥ ≢ ⌂ ⅜ ™≡™╢↓≤⅜ ™⁹

─ 9.2Ɽכ☿fi♩⅜ ╩ ⇔⁸ ─ 3.7Ɽכ☿fi♩╩ ⅝ↄ ╢2⁹↕╠⌐

⅛╠─ ─℮∟⁸18.5Ɽכ☿fi♩⅜ 2012 10 ≢╙ ─╕╕≢№╢3⁹

⌐╟╢ │⁸ ₁ ⅜ ⌂↓≤╙ ⅛∫√ ─ ⌐⁸∕╣∞↑

⌂ ╩╙√╠⇔≡™√─≢№╢⁹ 

                                                   
1 ₐ ≤ ₑ 2-10⁸55 ⁹ 
2 2-8⁸47  
3 2-9⁸50  
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 ╛ ⌐⁸ ⌐╟╢ ⌐│ ⌐╟╢ ™╙╖╠╣╢⁹ ה ─

⁸ │ 1.9 Ɽכ☿fi♩⌐≤≥╕∫√─⌐ ⇔⁸ ≢│ 3.7 Ɽכ☿fi♩⁸

⌐ ∫≡│ 4.7Ɽכ☿fi♩≤ ⅝™4⁹ │⁸ ⅛╣ ⌂⅛╣⁸ ╛ OJT ⌂≥╩ ∂≡⁸

⌐ ─ ╩⇔≡™╢╙─∞⁹ ⌂≥─ ╩ ⌐ ╩

∆╢↓≤│⁸∕╣╕≢─ ⅜ ≤⌂╢↓≤╩ ∆╢⁹∞⅛╠↓∕⁸ ≤⌂╠┘⁸

⅜╟╡ ↄ ↕╣≡™╢ │ ╩ ╣╢ ⅜ ⅛∫√─∞⁹ 

 ∕─ ⁸↓╣╕≢№╕╡ ╡ →≡↓╠╣⌂⅛∫√ ≤⇔≡⁸ ╒≥╟╡ ⌐

↕╣╛∆⅛∫√↓≤╙ ≢⅝√⁹ │⁸ ⌐ ™ ─ ⌐╟╡ ╩╙√╠

⇔√≤™℮ ╩ ↄ│ ≈⁹⇔⅛⇔ ⌐│⁸ ≢╖╢≤ 20 ╛ 30 ╒≥⁸ ╩

∆╢↓≤⅜ ⅛∫√5⁹↓↓≢╙ ─ ⅜ ∞ ⌂™ ╒≥ ─ ≤⌂╡╛∆

⅛∫√↓≤⅜ ⌐№╢⁹ 

 ≢ ╩ ⇔⁸∕─ ⌐№╢ ⌐│⁸ ↄ ╩ ™⁸ ╩ ╘√

╙ ⌂ↄ⌂™6⁹ ⌐ ╘╢ ╛ ─fiכ꜡⁸│ ╛ ≥╙─ ⌂

≥ ─ ─ ⌐ ╠╣╢ 40 ─ ─ ⅜⁸20 30 ╟╡ ↄ⌂∫≡™╢⁹∕╙

∕╙ ⅜ ∞∫√ ⌐│⁸™╦┌ ♩כ♬╢╟⌐ ─ ⅜╡╙№∫√─≢№╢⁹ 

 ™≡ ≤ ⌐ ∆╢ ╙ ≤ ╦╣╢ ╩ ═╢⁹ 

  11 │⁸ ⌐╟∫≡ ╙⇔ↄ│ ⇔√ ₁╩⁸ ─ ⌐ ⇔√╙─≢

№╢⁹ ─ ╣ ◓ꜝⱨ│⁸ ─℮∟⁸ ⅜ ╦╣√ 2012 10 ≢ ≢№╢

╩ ⇔√ ≢№╢⁹ 

 

67.8

63.9

57.9

62.7

49.5

36.8

25.5

30.4

6.6
7.5

21.4

37.8

 

 11 ─ ─ ⌐╟∫≡ ╙⇔ↄ│ ⇔√  

 

 ↓╣╩╖╢≤⁸ ⌐╟╡ ╩ ⇔⌂⅛∫√ ─ │ 8.2 Ɽכ☿fi♩∞∫√─⌐

                                                   
4 2-12⁸62  
5 2-13⁸63  
6 2-14⁸65  
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⇔⁸ ╩ ⇔√ ⌐│ 19.2Ɽכ☿fi♩≤⁸2 ™⁹↕╠⌐ ∂ ≢╙⁸

─ ⌐ ∫√ ⌐│⁸ ⇔⌂⅛∫√ ≤ ⌐ │ ↄ⌂╢⁹∕╣⌐ ⇔⁸

⌐ ⇔√ ╛⁸ ⌂≥≢ ╩ ⇔≡™╢ ⌐│⁸ │⅝╦╘≡ ™⁹

⌐ ─ ⁸ │ 36.5Ɽכ☿fi♩≤ ⇔≡™╢⁹ 

 ─ ◓ꜝⱨ│⁸∕╪⌂ ─℮∟⁸ ┘ ↄ↓≤╩ ∆╢ ≤⁸ ⇔⁸⅛≈

╩ ⇔≡™╢ ╩ ∆⁹╖╢≤⁸ ─ ─ ≢╙⁸ ─ ⅜⁸

╟╡╙⁸ ╩ ⇔√╡⁸ ╩ ⌐ ℮ │ ↄ⌂∫≡™╢⁹ ⅎ≡⁸

─⌂⅛≢╙⁸ ⇔√╡⁸ ╩ ─ ₁╒≥⁸ ╩ ℮ │ ⅛∫√⁹ 

 ↓╣╠─ │⁸ ⌐╟∫≡ ╩ ™╠╣╢↓≤ ⅜⁸ ╩ ∆╢↓≤╩

⇔≡™╢⁹ 2014 ≢ ∫√ ⅛╠│⁸ ⌐╟∫≡ ⅜ ⅝⅛∫√ ₁─ ≤

⇔≡⁸ ⌐╟╡∕╣╕≢ ╪≢™√ ╩ ╣≡ ╩ ↑≡™√╡⁸ ─ ⌐

⇔√ ₁╒≥⁸ ╩ ⇔≡™╢ ⅜╖╠╣√⁹ ⅎ≡ ה ╒≥⁸ ≢№╢

┌⅛╡≢⌂ↄ⁸ ╩ ∆╢ ⅜ ™↓≤╙ ∑≡ ⅛╠ ↕╣√(  4)⁹ 

 

ה 4  ⌐╟╢ ─  

0.1554 0.0622 *** 0.0158 0.3622 0.1869 * 0.1131 -0.0507 0.1734 -0.0187

0.8017 0.0535 *** 0.1293 0.0944 0.1272 0.0320 -0.3956 0.1266 *** -0.1390

1.4577 0.0670 *** 0.3428 -0.3743 0.1351 *** -0.1365 -0.9717 0.1491 *** -0.2972

1.1992 0.1185 *** 0.2558 -0.4189 0.2423 * -0.1564 -0.5021 0.2563 ** -0.1661

-0.0559 0.5779 -0.0048

 

∕─ ≤⇔≡⁸ ─ ⌐⅔↑╢₈ ₉─ ⅜ ⅝ ╡≤⌂∫√⁹

≤│⁸ ה ⌐╟╣┌₈╝√⅛⌂ ╩ ╖⁸∆←╣√

╩ ⇔⁸ ⌐ №╢ ╩ ⁸ ⌐ ∆╢↓≤╩ ⌐∆╢╟℮⌂

╛ ₉╩ ∆╢⁹ ─ ╛ ─ ⌐│⁸ ─ ⅔╟┘

⅜ ≢№╢⁹∕─√╘⌐╙ ⅜∕╣╕≢ ⌐ ⇔≡⅝√ ╛ ╩

╡⁸⅛≈⁸≢⅝╢⅛⅞╡ ⌐≡ ≤⌂╢↓≤≢⁸∕╣╠╩ ⌐ ≢⅝╢

≠ↄ╡⅜ ╘╠╣╢⁹ 

 ╛ ⌐╟∫≡⁸ ─ ≤│ ⌐ ╩ ™╠╣√ ₁│⁸╕∏│ ≢

≢№╢⁹ ∟ ™≡ ╩⇔╟℮⌐╙⁸ ⇔≡™╢ ⅜ ─ ⅛╠ ↑╣┌ ™╒

≥⁸ ─ ⌐ ∆╢─│ ⇔™⁹╕√ ╖ ╣√ ╩ ╣╢↓≤│⁸∕╣╕≢─ ╛

─ ╩ ∫√╡⁸ ─ ≤ ⇔≡ ∫≡⅝√ ⌂╠≢│─ ⅜ ≤⌂╢

↓≤╩ ∆╢⁹ ⅜ ╣ ╣≢ ⇔√↓≤≢⁸ ─ ⅎ⅜№∫≡ ∞∫√ ≤

≡─ ╙≢⅝∏⁸ ╩ ⇔√ ╙™╢∞╤℮⁹ 

↓─╟℮⌐⁸ ╩ ↄ ╣≡ ╩ ⌂ↄ↕╣╢↓≤│⁸ ╩ ⌐∆╢∞↑≢⌂ↄ⁸

─ ≤⌂╢│∏─ ∕─╙─╩ ⌐∆╢─∞⁹ ≤ ⌂╢ ┼─ ─

╛ │⁸ ╛ ≢╙╖╠╣╢⅜⁸ ⌐╟╢ ╩ ╗ ─

⅛╠─ ⌐ ™─│⁸ ℮╕≢╙⌂™⁹ 

√∞⇔⁸ ⌐╟╢ ⅜ ╩ ↕∑╢─│⁸ ╛ ─╖⌐ ╠╣√

╙─≢│⌂™⁹ ⁸2005 8 ⌐▪ⱷꜞ◌ ╩ ∫√Ɫꜞ◔כfiכꜞ♩◌ה♫─∕

─ ─ ╩ ⇔√ ⅛╠│⁸↓↓≢ ≡⅝√ ≤ ─ ≤ ⇔√ ⅜ ╠⅛⌐

↕╣≡™╢⁹ 
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⁸ ♩ꜝⱨ ╛⁸ ─ ⅜⁸ ™ ≢ ↕╣≡™╢⁹∕─≤⅝⁸

⌐⁸ ≢─ ╩ ⌐ ∫≡ ™╠╣╢ ₁⅜ ∂╢⅔∕╣╙№

╢⁹ ≢╙⁸ ╛ ╣─ ⁸ ─ ⌐ ╣∏⁸ ╛ ╩∑↨╢╩ ⌂™ ₁

│⁸ ╙ ⌂⅛╠∏ ∂≡⅝√⁹↓╣╠─ ה ⅜⁸ ↄ↓≤⌐ ↄ─ ╩ ⅎ≡

™╢ ⌐⁸ √∟│╙∫≤ ™╩ ∑╢═⅝∞≤ ℮⁹ 

╛⁸ ≢ ╠∆ ╙⌐≤∫≡⁸ ╩ ™╠╣⁸ ╣⌂™ ≢ ╩⇔⌂↑╣┌⌂

╠⌂™ │ ∂╢ ⅜№╢⁹∕─↓≤╩ ⇔⁸ ─ ╩ ⅛╠ ⇔ ╘╢

↓≤⅜ ⌂─≢№╢⁹ 

 

ה ─ ⌐╟╢  

⅜ ⌐ ⇔√₈ ─ ₉╩ ™√ ⅛╠│⁸

─╟℮⌂ ⅜ ╠╣╢⌂≥⁸ ─ ⅜╙√╠↕╣√⁹∕─ ╙ ₐ ≤  

─ ₑ ⌐ ↕╣≡™╢⁹ 

↕╣√ ⌐ ╩ ≈ 1127 ─ ─℮∟⁸45.4 ⅜ ⌐╟╡ ╠⅛─

╩ ∫≡™√⁹ ≤⇔≡│₈ ה ─ ₉ 24.5 ⁸₈ ⅔╟┘ ─ ₉ 22.1 ⁸

₈ ─ ₉ 10.3 ⌂≥⅜ ↄ⌂∫≡™√ ⁹ ⌐╟∫≡ ⅜₈ ⅝ↄ

⇔√₉ 13.1 ⁸₈╛╛ ⇔√₉ 31.1 ≤ ↄ⌐─╓∫√⁹ ─℮∟⁸ ⌐

╟∫≡ ⁸ ⁸ ⌂≥⌐ ⅎ√ │₈ ה ─ ₉ 11.4 ⁸₈

─ ₉ 8.3 ⅜ ⅛∫√╒⅛⁸₈ ה ─ ₉ 5.3 ⁸₈ ─ ╡ ⅎ₉ 5.0

⌂≥⅜ ╠╣√⁹ 

⇔√ ─℮∟⁸ 3 ─ ⇔⌐≈™≡₈ ╟╡ ₉∆╢≤ ⇔√

⌐│⁸ ─╟℮⌂ ⅜╖╠╣√⁹╕∏ ─ ╖≤⇔≡₈ ╩ⱪ₉♇◦כ♄כꜞ─ →╢

╒≥⁸ ─ ⇔⅜ ⅛∫√⁹ ⅎ≡ꜞכ♄כ◦♇ⱪ╩ ╖≤∆╢ ╒≥⁸

⌐ ╩ ⇔√╡⁸ ─ ╩ ™≢™╢ ⅜ ⌐╖╠╣√⁹ ⌐⅔↑╢ ╛

─ ⌐│⁸ ⅜ⱪ♇◦כ♄כꜞ─ ⌐ ↕╣╢↓≤⅜ ≤™ⅎ╢⁹ 

 

≥ⱪ♇◦כ♄כꜞ─ 5  ⌐ ═√ ─  

34.6

44.5

30.6

28.2

33.2

25.8

 

∕─ ⁸ ≢№╡⌂⅜╠⁸ ─ ⇔─ ⅜╖╠╣╢─│⁸ ─

╩ ∫√ ╛⁸ ╣√ ╩ ╖≤⇔≡™╢ ≢№∫√⁹ ⌐│ ⌂ ╩ ∫√

─ ╛⁸ ╩ ⌐⅛ⅎ╢ ─⇔√√⅛↕╙ ≤⌂╢⁹╕√ ─℮∟⁸

╛ ⌂≥─ ⌐╟╡ ⌐ ⅜ ⌂ │↔ↄ ≢№╢⁹ ─

─℮∟⁸ ─ ≤─ ╩ ⇔≡™╢ ╒≥⁸ ─ ╩ ∆╢↓≤
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⅜ ≤⌂∫≡™╢( )⁹ 

ⱪ꜡☺▼◒♩≢│⁸ ─ ⌐≈™≡╙ ╩ ╘√⁹∕─ ⁸ ─

⌐◒♇ꜛ◦הⱴfiכꜞ⁸│≡⇔≥ ∆╢ ⌂ ╩ ⇔√↓≤⅜⁸

⌐⅝╦╘≡ ⌂ ╩ √⇔≡™√↓≤╩ ⇔≡™╢⁹ 

─ ◒♇ꜛ◦הⱴfiכꜞ₈ ─ ─ ₉⌐╟╣┌⁸ ─ ⌐

∆╢ ╩ ≤∆╢ ─ │⁸2009 ⅛╠ 2011 ╩ ♃כ♩≡∂

ꜟ 2 4997 ≤⁸ ⌐─╓∫√⁹∕╣⌐ ™≢ ⅛∫√─⅜⁸ ≢№╢⁹

∕↓⌐│ 2008 ─ ⅛╠ 2010 ─ ╕≢⁸ 1 500 ⅜ ∂╠╣√⁹ 

≤│⁸ ─ ⌐╟∫≡ ⌐ ╩ ╖ ≡⁸∕─ ╩╙≤⌐

─ ⌐ ∂≡ ╩ ╡ ∆↓≤╩ ⇔√╙─≢№╢⁹ ⁸ │₈┤╢↕

≤ ₉≤™℮ ─╙≤⌐⁸2008 10 ⌐ ↕╣√⁹∕↓≢│ ─

⌂≥⌐ ⇔≡ 1 ─ ⌂ ╩ ╡ ∆↓≤╩ ≤↕╣√⁹ ⅛

╠ ↕╣√ ╛ NPO ⌐ ⇔≡ ─ 2 ─ 1╙⇔ↄ│∕╣ ─ ⅜ ⅛╠

╦╣⁸5 6 ─ ⅜ →╠╣√⁹ 

ⅎ≡∕╣ ⌐ ⅜№∫√─⅜⁸₈ ₉≢№╢⁹2008 ⅛╠ 2010

⌐⅛↑≡⁸ ⌐38 2 ─ ╩ ↕∑√∕─ │⁸ ─┤╢↕≤ ≤│ ⌐⁸

6ﬞ ─ ⌂ ─ ╩ ⇔√╙─∞∫√⁹∕─ ⁸ ⁸ ⌂≥─

⅜ ↕╣╢ ≢─ ╩ ⇔√₈ ₉╛ ╩ ™⌂⅜╠─

╩ ⌐∆╢₈ ₉⌂≥╙ ↕╣√⁹↓╣╠─ │ ╛ NPO ┼─

─ ⁸ ⅜ ⁸ ⌂≥≤⇔≡ ∆╢─⌐╙ ↕╣√⁹ 

─ⱷꜞ♇♩│⁸⌂╪≤™∫≡╙∕─ ⌐№╢⁹ ╖ ≡╠╣√ ╩

⅜ ⌂ ≢ ⌐ ≢⅝╢ ≢⁸ ─ ⌐ ═≡ ╠⅛⌐☻Ⱨכ♪ ≤

⌐ ™⅜№∫√⁹ ↓╢⅛╙⇔╣⌂™ ⌐ ⇔≡╙⁸ ─ │⁸

≤™℮ ≢│ ─ ╩ ∆╢↓≤⅜ ↕╣√≤™∫≡╟™∞╤℮⁹ 

⁸ ─ ⁸ │ ─ │⁸ ─ ╖ ⇔≤ ─

⌐╟∫≡ ↕╣≡™ↄ⁹↕╠⌐∕╣│ ─ ≤⇔≡∞↑≢⌂ↄ⁸ ⌂

⌐ ↑√₈ ₉⌐╙≈⌂⅜∫√⁹ ≤╙⁸2012 ╕≢⌐ ⇔√ ╩

2015 ╕≢⁸3 ⌐╦√∫≡ ─ ≢ ⅜ ↑╠╣╢↓≤⌐⌂∫≡™╢⁹ 

◒♇ꜛ◦הⱴfiכꜞ ⁸ ╩ ╘√ ⅜⁸╙℮ ≈№╢⁹ ⁸™

╦╝╢₈ ₉≢№╢⁹ ≤│⁸ ─ ⌂ ⌐ ∆╢═ↄ ↕╣√

⌐ ≠ↄ⁸ ─ ╩ ∆╢⁹∕─ │ ⅝ↄ ↑≡⁸ ≈№╢⁹ ≈│⁸

╩ ⇔≡™⌂™ ╩ ≤⇔√ ∞∫√↓≤≢№╢⁹ 

⅜ ∆╢ ⌐ ⇔≡™╢ ╛ ─ ⌐│⁸ ⌐ ╛

─ ⅜ ⅎ╠╣≡⅝√⁹∕╣⌐ ⇔⁸ ⌐ ⇔≡™⌂™∕─ ─

╛ ⌂≥⅜ ⇔√ ⌐│⁸∕╣╕≢ ─ ╩ ↑╢ │ ↕╣≡™√⁹

╩ ≢⅝⌂™ ₁╩ ≤⇔√ ◒♇ꜛ◦הⱴfiכꜞ⁸│ ─ 2009 ⅛╠

↕╣⁸4.9 ⅜ ⇔√⁹∕╣⅜⁸ 2010 ⌐│ ⌐ 29.2 ╕≢ ⇔⁸

─ │ 16.7 ╩ ╢╕≢≤⌂∫√⁹ 

╙℮ ≈─ ≤│⁸ ⅜ ─ ≢№╢≤ ⌐⁸ ─ ⌂≥╩

⌐⁸ ─ ╩ ℮╙─∞∫√↓≤≢№╢⁹∕─ │ 10 ≢№╡⁸

╩ ∆╢ ⌐│ 2 ⅜ ∑↕╣√⁹↕╠⌐ ⌐ ⇔≡│⁸ ╙ ↕╣╢⌂

≥⁸ ≢─ ™ ⅜⌂↕╣╢╙─∞∫√⁹ 

∕─ │ ╩ ∆╢⅛√∟≢⁸∆═≡ ─ ┼─ ⌐╟∫≡ ╦

╣√⁹ ≤⇔≡│⁸ ─ ⌐ ↄ≢ ╘╠╣╢ IT ╛☻כ◖ꜟ◐☻ √∫™≥☻כ◖

⌂ ─ ⅜ ─ 4 ╩ ╘╢⁹∕─ │⁸ ⁸ ⁸ ⁸ ⁸
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─ ╛ ─ ⅜ ╕╣╢ ≢─ ⅜☻כ◖ ↕╣√⁹ ≢ ⌐│ ⅜

↕╣⁸8 ─ ╩⇔≡™⌂™ ⌐│⁸ ╛ ⅜ ∟ ╠╣╢≤™∫√

⅜ ╠╣╢↓≤⌐⌂∫√⁹ 

⌐☻כ◖│ ∂≡ 3ﬞ ⅛╠ 1 ╦╣√⅜⁸ ─ ╙⁸

≤ ═≡╙⁸↑∫⇔≡ ╡∆╢╙─≢│⌂⅛∫√⁹ ⌐│⁸2010 ─

─ │⁸ ≢ ╦╣√ ⅜ 77.6Ɽכ☿fi♩⁸ ⅜ 63.7Ɽכ☿fi♩∞

∫√⁹∕╣⌐ ⇔⁸ ─ │ 69.3Ɽכ☿fi♩≤⁸ ─ ⌐ ∆╢ ╩ ∫≡

™√─≢№╢⁹ 

◒♇ꜛ◦הⱴfiכꜞ ─ ≤⇔≡│⁸ ⌐╖√ ─ ≤ ╪

≢⁸ ╩ ↄ ∆╢ ⅜⁸ ─╖⌂╠∏⁸ ↕╣√ ─ ≢╙ ⌂ↄ⌂⅛

∫√⁹ ≢№╢↓≤╩ ⌐⁸ ─ ⌂≥⅜ ─ ⌐№╢ ∑╢ ─

™⅜ ⅝⅛∫√↓≤╙⁸ ⌐│№∫√⁹↓╣╠─ ─ ─ ⌐≈™≡│

ₐ ≤  ─ ₑ 1 ⅔╟┘ 3 ⌐⅔™≡ ⇔ↄ ∂√⁹ 

─ ─ ╩ ╕ⅎ≈≈⁸₈ ─ ₉≢│∆═≡─ ⌐

─ ⌐ ⅎ≡ ⌂ ≤│ ⅛╩√∏⌡√⁹∕─ ⅜ ─  6≢№╢⁹ 

 

 6 ─ ⌐ ⅎ≡ ∞≤ ℮  

45.2 47.4 43.4

4.3 6.8 2.2

40.1 40.8 39.5

22.2 23.7 20.8

49.8 51.4 48.4

13.7 13.9 13.5

6.1 7.2 5.2

 

⌂ ≤⇔≡⁸ ⁸ ╩ ╦∏⁸ ─ ╩ ╘╢ ⅜╒╓

≤⁸ ╙ ↄ⌂∫≡™╢⁹ ─ ─ ⅛╠⁸ ⅜ ─ ≤

⌂∫≡™╢⅜⁸ ⅎ≡ ⌂≥─ ⌐⅔↑╢ ⌂≥⁸ ─ ⌂≥╙№╠√╘≡

⇔≡⅔ↄ═⅝≢№╢⁹ 

™≡ ™─│⁸ ─ ╛ ─√╘─ ─ ≢№╢⁹ ─ ─⌂⅛⌐│⁸

─ ≤⇔≡ ╩ ⇔√ ⅜ 19 ╕╣≡™√⁹∕─℮∟─

17 │⁸ ⅛╠─ ה ≤⇔≡ │ ⌐ ∫√≤ ⇔≡™╢⁹ 

2012 ⌐ ה ⌐╟╢ ⅜ ⁸ │ ≤⇔≡₈ ⌂⅝

₉╩ ─ ≈⌐ →⁸ ⅛╠ ┼─ ─∆╖╛⅛⌂ ╩

∆↓≤╩ ⌐ →√⁹∕─ ∆≤↓╤│⁸ ─ ⌐⅔™≡│ ─

╩ ∆╢╙─≤⇔≡⁸ ∆╢ ₁╙ ⌂ↄ⌂™⁹⇔⅛⇔ ─╟℮⌂ ⌐│⁸≤⌐

⅛ↄ └≤╡─ ╛ ╩└≤╕∏ ↕∑╢↓≤⅜ ╟╡ ╘╠╣╢⁹∕─ ⁸

╩ ╢№╕╡⌐⁸ ⌐⅔↑╢ ─ ╛ ⅜ ╤⌐⌂╠⌂™╟℮⁸ ─ ╩ ∫

≡ ╩ ⇔≡™ↄ═⅝∞╤℮⁹∕╣│ꜞכⱴfi⁸◒♇ꜛ◦ה ≤™℮ ─

⅛╠ ╠╣√⁸ ─ ≢╙№╢⁹ 

↕╠⌐ ╛ ─ ⅜ ≤™℮ ╙ ™⁹ ≢ ⌐ ∫√ ≤⇔≡⁸
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⌂≥⌐╟╢ ╛⁸ ⌂≥ ⌐╟╢

╡ ⌂≥╩ ∆╢ ╙▪fi◔⁹√╣╠╖│⌐⅛⌂─♩כ ≤⌂╠╪≢⁸ ⌐

─╘√™⌂∑↕♩כꜛ◦╩ ⅜ ╘╠╣≡™╢⁹ 

ⅎ≡⁸ ⌐ ═≡⁸ ⇔√ ⅛╠ ⌐ ⅜╟╡ ↄ ↕╣√─│⁸◓ꜟ

ⱪכ ─ ≢№∫√⁹ ⱪכꜟ◓⁸≡∫≥⌐ │ ╣⌂™ √⌂ ≢№

╢⅜⁸ ⇔√ ⌐│∕─ ┼─ ╩ ↄ↓≤│ ™⁹ ≢╙ 19 ⱪכꜟ◓⅜

╩ ⇔≡™╢⅜⁸™∏╣╙ ⌐ ∫√≤™℮ ╩ ∑≡™╢⁹ 

ⱪכꜟ◓ │⁸ ⌐╟∫≡ ╖ ↕╣√ ⇔™ ∞∫√⁹ ─

⅝™ ╩ ⌐ ∆╢═⅝⅛⁸∕╣≤╙ ╩ ≡⇔≥ⱪכꜟ◓─ ∆╢╒℮

⅜⁸ ⌐╙ ⅜№╢─⅛│⁸ ─ ⅛≈ ─ ⱪכꜟ◓⁹╢№≢ ╩

╘⁸ ⌐ ↕╣√ ⅜ ⌐╙√╠⇔√ ╩ ⇔⁸∕─ ─ ╩ ╘╢↓≤

⅜⁸ ─ ≤⇔≡ ↕╣╢⁹ 

 

ה ה ─ ⌐╟╢  

─ ⌐ ⅎ≡⁸ ⱪ꜡☺▼◒♩─ ☻fi◄ꜞ☺꜠ה▫♥♬ꜙⱴ≢№╢◖Ⱶכ♥ ─√

─₉ꜟ♦⸗ה╕⌠╦™₈─╘ ≤ ─ ⅔╟┘ ─ ≤─ ╩ ╠⅛⌐∆╢⌐

│⁸ ⅔╟┘∕─ ⌐ ⇔√ ≢⁸∕↓≢ ∆╢ ≤ ─№╡ ⌐

╩ ≡╢ ⅜№╢≤ ⅎ√⁹∕↓≢ ⌐◒Ᵽfi♃כ♦ ╩ ⇔⁸ ⅜

∆╢ ꜞ☻♩╩ ™≡▪fi◔כ♩ ╩ ∆╢↓≤╩ ⇔√⁹√∞ ⌐⁸ꜞ☻♩⌐ ╕

╣≡™╢ ╩ ≤∆╢ ⅜ ╠╣≡™╢↓≤⁸↕╠⌐│ ⌐ ∆╢▪fi◔כ♩┼─

─ ⌂≥╩ ╕ⅎ╢≤⁸ ⌐ ∆╢ ⌂ ╩ ∆╢↓≤│ ≢⌂

™⁹∕↓≢ ⌐≈™≡│⁸ ─ ─╖⌂╠∏⁸ ─ ╩ ≤∆╢

╙ ╘╢↓≤≤⇔√⁹∕─ ⁸ ⅜◒Ᵽfi♃כ♦ ∆╢ ꜞ☻♩─℮∟⁸

─ │ 1520 ≤⌂∫√⁹ 

∕↓≢↓╣╠─ ⌐ ⇔₈ ─ ≤ ─ ⌐ ∆╢▪fi◔₉♩כ≤ ⇔

√ ╩ 2015 1 ⅛╠ 2 ⌐⅛↑≡ ⌐◒Ᵽfi♃כ♦ ∆╢⅛√∟≢ ⇔√⁹

│ ─ ⁸ ╩ꜟכ◖ ⅛╠ ℮↓≤≤⇔⁸ ⌐ 2 ≢ 397 ─

╩ ╢↓≤≤⌂∫√⁹ │ 26.1 ≢№╢⁹ 

↓↓≢ ─ ─ ⌐ ∆╢─│⁸ ─ ⌐╟╢⁹ ─ ◘☻♥▬

♫Ⱪꜟ ╩ ╢√╘─ ⌐│⁸™ↄ≈⅛─ ⅜ ⅎ╠╣╟℮⁹∕─℮∟ ⅜ ╩

ⅎ≡ ⌂ ─√╘─ ≤⇔≡│⁸ ⌂ ─ ╛⁸∕─√╘─ ⌂ ─

∞↑≢│ ≢│⌂™∞╤℮⁹∕╣⌐ ⇔⁸ ╩ ╛⇔√╡⁸ ⇔╟℮≤∆╢↓≤│⁸

⌐╟╢ ⌂ ⌐ ≠ↄ ╛ ╩╟╡ ⌐ ∆╢╙─≤ ⅎ╠╣╢⁹∕↓≢

⌐╟╢ ⌂ ⌐ ∆╢ ⇔⌐ ∆╢ ≤⇔≡ ─ ⌐ ⇔⁸∕╣⌐

╩ ⅎ╢ ─ ⌐ ╘╢↓≤≤⇔√⁹ 

⁸▪fi◔⁸₈∟℮─♩כ ⌐ ═≡ ⁸ │ ⇔╕⇔√⅛⁹ ≈ ₉≤

™℮ ™⌐ ⇔≡⁸ ⇔√ ─ │₈ ⅝ↄ ⅎ√(4.2%)₉₈╛╛ ⅎ√(20.3%)₉₈№╕

╡ ╦╠⌂™(57.3%)₉₈╛╛ ∫√(16.1%)₉₈ ⅝ↄ ∫√(2.1%)₉≢№∫√⁹↕╠⌐ ─

─ ⌐≈™≡│₈ ⅝ↄ ⅎ√( 2. 3%)₉₈╛╛ ⅎ√(23.5%)₉₈№╕╡ ╦╠⌂™(55.2%)₉

₈╛╛ ∫√(12.7%)₉₈ ⅝ↄ ∫√(6.3%)₉≤⌂∫√⁹ ╩ ↑√ ⁸ ↄ─ ⅜

╩ ╠⇔√─≢│⌂™⅛≤™℮ ≤│ ⌐⁸ ─ 4 ⌐ 1 │╗⇔╤ ╩

⌐ ╛⇔≡™╢↓≤⅜⁸↓↓⅛╠│ ≡ ╢↓≤⅜≢⅝╢⁹∕─ ≢⁸2 ─ │

╛│╡ ⌐ ╩ ╠⇔≡™╢↓≤╙╕√ ≢│№╢⁹ 

▪fi◔כ♩ ≢│⁸ ⌐╟╢ ─ ⌐ ∆╢ ⌐ ⅎ⁸ ≤─ ⅜╡⌐ ∆╢

⌐≈™≡╙ ⌐ ℮↓≤≤⇔√⁹ 
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∕─ ≈≤⇔≡⁸₈ ⅛╠─ ─ ה ⌐ ⇔≡⁸ ⁸ ≤⇔≡─ ╩≥─╟℮

⌐ ⅎ≡™╕∆⅛⁹₉≤™℮ ╩ ∫√⁹∕╣⌐ ⇔⁸ │⁸ᵑ ⇔√™≤ ™⁸

⌐∕─√╘─ ╩⇔≡™╢⁸ᵒ ⇔√™≤ ∫≡™╢⅜⁸ │╕∞ ⌐ ╩⇔≡™⌂™⁸

ᵓ ∆╢∞↑─ ⅜⌂™⁸ᵔ ∆╢↓≤│ ⅎ√↓≤⅜⌂™⁸ᵕ∕─ ⁸─ ⅛╠ ≈╩

⇔≡╙╠∫√⁹ 

∕─ ≤⇔≡⁸ ) ─ ≢│₈ᵑ ⇔√™≤ ™⁸ ⌐∕─√╘─ ╩⇔

≡™╢₉⅜ 28.2 29.4 ⁸₈ᵒ ⇔√™≤ ∫≡™╢⅜⁸ │╕∞ ⌐ ╩⇔≡™⌂™₉

⅜ 31.5 27.3 ⁸₈ᵓ ∆╢∞↑─ ⅜⌂™₉⅜ 36.9 36.1 ⁸₈ᵔ ∆╢↓≤│ ⅎ

√↓≤⅜⌂™₉⅜ 0.7 3.4 ⁸₈ᵕ∕─ ₉⅜ 2.7 3.8 ≤⌂∫√⁹ 

↕╠⌐ ↄ ≢│⁸∕─╟℮⌂ ─ ┼─ ⅎ ⌐≈™≡⁸ ≤ ∂≢№╢

⅛≥℮⅛╙√∏⌡√⁹∕─ ₈ ∂₉≤ ⅎ√─│⁸ ─℮∟⁸77.5 79.0

≤⌂╡⁸8 ↄ─ ⅜⁸ ╩ ∂≡ ⇔√ ─ ╩ ∫≡™√↓≤⅜╦⅛

╢⁹ 

⁸ ─ ─ ה ⌐₈ ⇔√™≤ ™⁸ ⌐∕─√╘─ ╩⇔≡™╢₉

≢№∫≡⁸⅛≈ ⅛╠₈ ∂₉ ╩ ∫≡™√ │⁸ ─

℮∟⁸19.6 22.1 ╩ ╘≡™√⁹↓─╟℮⌐ ─℮∟⁸ 2 ⅜ ⇔√ ─

╩ ∟⁸⅛≈ ⇔≡™√─≢№╢⁹ 

∕⇔≡ ▪fi◔כ♩ ⅛╠╙√╠↕╣√ ⌂ ─ ≈⅜⁸↓─ ─ ≤ ⅜⁸

─ ─ ה ⁸↕╠⌐│ ╩ ∆╢√╘─ ╘ ≤⌂∫≡™√↓≤≢№╢⁹ 

─  12│⁸ ╩₈ №╡₉≤₈ ⌂⇔₉⌐ ⇔√ ≢⁸∕╣

∙╣─ ─ ╩ ⇔√╙─≢№╢⁹∟⌂╖⌐↓↓≢─₈ №╡₉≤│⁸

⌐ √╟℮⌐⁸ ⅛╠─ ─ ה ⌐ ⇔≡₈ ⇔√™≤ ™⁸ ⌐∕─√╘─

╩⇔≡™╢₉╩ ⇔⁸⅛≈ ⅛╠╙₈ ∂₉ ─ ╩⇔≡™√≤ ⇔√

≢№╢⁹₈ ⌂⇔₉│⁸∕╣╠ ─∆═≡─ ≢№╢⁹ 

2.4

3.2

34.1

18.8

48.8

58.2

9.8

15.2

4.9

4.6

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

282

82

 

 12 ─ ─  

 

 12⅛╠│ ⌐ ─ ⅜₈╛╛ ⅎ√₉≤ ⇔√ ⅜⁸₈ ⌂⇔₉

─ ≢│ 18.8 ⌐ ╕∫≡™╢─⌐ ⇔⁸₈ №╡₉─ ≢│ 34.1 ≤ ⌐

⇔≡™╢↓≤⅜╦⅛╢⁹ ⌐ ⅜₈╛╛ ∫√₉≤ ⇔√ │⁸₈
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⌂⇔₉≢│ 15.2 ≢№╢ ≢⁸₈ №╡₉≢│ 9.8 ≤ ↕╣≡™╢↓≤╙

⌐ ≡ ╣╢⁹ ╩ ∂√ ⌐╟╢ ≤─ ⅜╡⅜⁸ ─ ─ ╩

╡⁸≤⅝⌐│ ─ ⌐∆╠≈⌂⅜∫≡™╢─≢№╢⁹ 

─ ╩ ⌂⅛√∟≢ ∆╢√╘⁸ ⌐╟╢ ╩ ∫√⁹ ≤⇔

≡│⁸ ⌐ ─ ⅜№╢ ♄Ⱶכ │ ─ ⁸ ⌐╟∫

≡ ─ ⅜№╢ ♄Ⱶכ │ ─ ─⌂™ ⁸ ⌐╟╢

⌐ ∆╢♄Ⱶכ 500 1000 ⁸1000 3000 ⁸3000 ⁸ ה

─♄Ⱶכ ≤⁸ │ 0 500 ⁸ ⅛╠ ╩ ⇔≡™√

♄Ⱶכ │ ⇔≡™⌂⅛∫√ ⁸∕⇔≡ ⌐╖√ ╩ ∂≡

╩ ⇔≡⅝√ ♄Ⱶכ │ ⇔≡™⌂™ ™⌂⅛∫√ ≢№╢⁹ 

≤⇔≡│⁸3≈─ ⌐ ⇔√⁹ ≈│⁸ ≢№╢⁹ ⌐

│⁸ ⌐ ⅜₈ ⅝ↄ ∫√₉╙⇔ↄ│₈╛╛ ∫√₉─ ⌐₈ ₉⁸∕╣ ─

⌐₈0₉≤∆╢ ⌐ ∆╢ ≢№╢⁹ │⁸ ⌐ ∆╢ ≢№╡⁸

⌐ ⅜₈ ⅝ↄ ⅎ√₉╙⇔ↄ│₈╛╛ ⅎ√₉─ ⌐₈ ₉⁸∕╣ ─ ⌐₈0₉

≤∆╢ ⌐ ∆╢ ≢№╢⁹↓╣╠─ ≈─ ⌐≈™≡ⱪ꜡ⱦ♇♩ ╩ ∫√

⅜⁸  7⌐ ↕╣≡™╢⁹ ─ │ ≢№╡⁸◌♇◖ ─ │ ≢№╢⁹ 

↕╠⌐ ─ ≤⇔≡⁸ ─ ⌐⅔↑╢ →╩ 100≤⇔√≤⅝─

≢─ →⌐ ∆╢ ─ ╩⁸ ⌐╟∫≡ ⇔√⁹∕─ ╙ ⌐│ ↕╣

≡™╢⁹∕↓≢─ │ ≤◌♇◖ │ ≢№╢⁹ 

 

 7 ⅜ ─ ⅔╟┘ ╡ →⌐╙√╠⇔√ ⌐ ∆╢  

: 0.0091 (0.0407) -0.0304 (0.0512) -2.6216 (6.4193)

0.0844 (0.0514) * 0.0180 (0.0590) 5.9131 (7.1517)

500 1000 0.1561 (0.0831) * -0.0104 (0.0767) -6.2705 (9.3119)

( : 0 500 ) 1000 3000 0.3119 (0.0926) ** -0.0986 (0.0695) -15.2342 (10.1631)

3000 0.1012 (0.0715) *** 0.0488 (0.0762) * 5.8834 (9.2350)

-0.0121 (0.0815) 0.1344 (0.1040) 29.7248 (11.8465) **

0.0813 (0.0533) * 0.0011 (0.0600) -4.3963 (7.7374)

-0.1033 (0.0370) ** 0.1591 (0.0660) ** 18.4805 (7.7844) **

314 310314

: 2014 1 2 1 0

0

100

106.7745.6005

0.0311 0.02650.1145

 

─℮∟⁸╕∏ ╩ ∆╢ ≤⇔≡⁸╕∏ ⌐╟∫≡ ╩ ⇔√

─№╢ ╒≥⁸╛│╡ ╩ ⇔√ │⁸ ⌐ ↄ⌂∫≡™╢⁹ ≤⇔≡│ 1000

3000 ─ ≢ ⅜ ∆╢ ⅜ ↄ⁸ ™≢ 3000 ─ ≢╙

─ │ ⌐ ™⁹ ⅛╠ ╩ ⇔⁸ ─ ╩ ↄ ⇔≡™√ ╒≥⁸

⌐ ╩ ↕∑≡™√ ⅜╖╠╣╢⁹ 

↕╠⌐↓╣╠─ ╩ ⇔√ ≢╙⁸ ╩ ∂≡ ╩ ⇔√ ╒≥⁸

⌐ ─ ╩ ↕∑≡™√↓≤⅜⁸ ╘≡ ≢⅝╢⁹ ─ ⅝↕⅛╠│⁸

╩ ⇔≡⅝√ │⁸∕℮≢⌂™ ╟╡╙ 10.3 ⱳ▬fi♩╒≥ ⅜ ∆╢

╩ ↕∑≡™╢↓≤⅜╦⅛╢⁹ 
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⌐⁸ ─ ─ │⁸ ─ ∆╢ ╩ ⌐ ╘≡™╢↓≤╙⁸  7⅛╠

│ ≡ ╣╢⁹ ⌐ ∆╢ ─ ⅛╠│⁸ │⁸ ⅜ ↕╣╢

╩ 15.9 ⱳ▬fi♩ ↕∑≡™╢⁹ 

ⅎ≡ │⁸ ─ ה ─╖⌂╠∏⁸ ─ →╩╙ ↕∑≡™╢⁹

→╩ ≤⇔√ ≢╙⁸ │ ⌐ⱪꜝ☻─ ≤⌂∫√⁹ ╩

╢≤⁸ →⌐│⁸ ⁸ ⁸ ⁸ ⌂≥⅜ ─ ╩ ╓⇔≡

™⌂™─⌐ ⇔⁸ ⁸ ─╖⅜ → ─ ≤⌂∫≡™╢⁹∕╣∞↑

─ ╦╠⌂™ ⌐ ↑√ ─ ≤ ⅜⁸ ─ ─ ⌐≤∫≡ ⌂

╩ √⇔≡™╢─≢№╢⁹ 

⌂− ⌐╟╢ ⌂ ⅜⁸ ⌐⅔↑╢ ─ ה ╩ ∆╢

╩ ∟ ╢─∞╤℮⅛⁹∕↓⌐│⁸™ↄ≈⅛─ ╩ →╢↓≤⅜ ╢⁹ 

⌐│⁸ ─ ה ─√╘─ ₁⌂ ⌂ ⅜ ↕╣╢⁹ ╛ ⅜

∆╢ ⌐╟╢ ⌂≥─ ╩ ≡ ╩ ↕∑╢↓≤│⁸™℮╕≢╙

⌂ↄ ─ ה ≤™℮ ⌐≈⌂⅜╢↓≤⌐⌂╢⁹ ─ │⁸ ⌂≥≢

ↄ⌂╢⅜⁸ ⌐ ⌐ ⇔√™≤™℮ ⅜ ™ ╒≥⁸∕─ ─√╘─ ╩ ⇔╕

⌂™∞╤℮⁹ ה ─√╘─ ⅜№╣┌⁸ ⌐ ⅝⌂ │ ⌐ ╙

∆╢│∏≢№╢⁹∕╣╠─ ≤⇔≡⁸ ה ─√╘─ ╩ ⇔√ ─ ™

╒≥⁸ ⌐ ╩ ∆╢↓≤⌐≈⌂⅜╢↓≤⌐⌂╢⁹ 

⌐ ⌐ ∆╢ ─ ↄ⌂™ ≢№╣┌⁸ ─ ⅝™ ⌂≥⁸∕─ ⅛╠─

╛ ╩ ↕∑⁸ ─ ⌐⅔↑╢ ─ ╩ ∆↓≤╙ ⌂ↄ⌂™∞╤℮⁹∕─╟

℮⌂ ⌐ ⇔≡ ⇔╟℮≤∆╢ ─ ⇔™ │⁸ ⌐ ╩ ⇔√╡⁸

─ ╩ ╦⌂™↓≤≢⁸ ─ ┼≤≈⌂⅜╢ │ ⅝ↄ⌂╢⁹ 

↕╠⌐ ⌐ ⇔≡⅝√ │⁸ ⌐≤∫≡⁸∕─ ⌐≤∫≡ ⌂ ⌂

≢№╢≤⁸ ╩ ∫≡ ╖⌂↕╣≡⅝√↓≤╙ ⅎ╠╣╢⁹∞≤∆╣┌⁸∕─ ⅜

╙ ⇔≡ ⇔⁸ ┼─ ⅜ ∆╢↓≤│⁸ ⇔√ ─ ⌂╠ ╙⅜ ℮↓≤∞

╤℮⁹∕↓≢⁸ ─ ↑√∕╣╠─ ⅜ ╙ ↄ ∟ ╢√╘⌐⁸ │∕─ ─

∆╢ ╩ ⌐ ⇔╟℮≤∆╢⅛╙⇔╣⌂™⁹↕╠⌐│ ─╖⌂╠∏⁸ ─

≤⇔≡╙⁸ ⌐ ⌂╢ ╩╙√╠∆ ≤─ ╡ ⅝ │⁸↑∫⇔≡ ∆╢

↓≤─⌂™╟℮⁸√╝╕⌠ ╩ ↑╢↓≤╙№╢∞╤℮⁹∕─ ⁸ ⌐ ⇔⁸ ∆╢

╒≥⁸ ╩ ╢↓≤╙ ≤⌂╢⁹ 

ⅎ≡ ⇔√ ⅜ ─ ⌐ ╠ ∆╢ ≢│⁸ ┼─ ⌐ ⌂ ≢

∆╢↓≤╙⁸ ⅛≈ ⌂ ≤⌂╢⁹ ⌐ ∆╢ ≢ ⌐ ↄ↓≤⅜∕─╕╕

⌐ ⌐≈⌂⅜╢≤⌂╣┌⁸ ╩ ℮ │⁸ ⌐╙ ⇔≡∕↓≢ ⌐ ↓℮≤

∆╢∞╤℮⁹↕╠⌐∕╣╠─ ™ ╩ ∫√ ≢ ⌂ ╩⁸ ⌐ ↄ ∆

╢↓≤⅜ ╢╟℮⌐⌂╣┌⁸ ⌐≤∫≡╙ ─ ≤ ─ ╩ ⌐ ∆╢↓≤⅜

≤⌂╡⁸╛│╡ ─ ה ┼≤ ┘≈ↄ│∏≢№╢⁹ 

⌐⅔↑╢ ⁸ ⁸↕╠⌐│ ⌐╟╢⁸ ┼─ ⌐ ∆╢ ⌐

∆╢ │⁸∕℮≢⌂™ ╟╡│⁸ ╕╢ ⅜№╢≤ ⅎ╢─│ ≢№╢⁹∕╣│

─ ה ≤™℮ ─ ─√╘⌐⁸ ⌐ ⇔╟℮≤∆╢ ╛ ⅜ ≤⌂∫≡

╡ ╗↓≤≢⁸ ⅜ ↕╣⁸∕╣⅜ ─ ╩ ╖⁸└™≡│ ─

ה ⌐ ∆╢↓≤╩ ⇔≡™╢⁹ 

↓─╟℮⌐ ⌐⅔™≡│⁸ ⌐╟╢ ⌂ ⅜⁸ ─ ⌂ ⅛╠─

╛ ─ ╩ ╖ ≡⁸ ⌐ ─ ╛ ─ ה ╩ ∆╢↓≤⅜⁸

╛ ⌐ ∆╢ ─ ≤⌂∫≡™╢≤ ⅎ╠╣╢⁹ 
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┘ ─ ─  

2013 2015 ⌐╦√╡⁸ ─ ┼─ⱥ▪ꜞfi◓≤ ╩

⇔√⁹ⱥ▪ꜞfi◓ │⁸ ─ ╛ ─≈⌂⅜╡─ ⌐ ∆╢╙─≢№╡⁸

─ ─ ─ ≤∕─ ─ ╩ ≤⇔√ ⁸ ⁹ 

─ │⁸ ⅜ ™ ≢№╡ ⌂ │ ⁸Ɫ►☻ ≢№∫√⁹

┼─ⱥ▪ꜞfi◓⌐╟╣┌ ─⌂⅛≢╙ ⌐ ⅜ ╪≢№∫√─│ ≢№╡⁸↓

─ ─ ≤⇔≡ⱷ꜡fi ╩ ℮ ⅜ ↄ ⇔√⁹ ≢│⁸ ⁸╕∏

─●꜠◐ ╩ ⌐╟╢ ≢ ∫√⁹∕─ ─ ─ │⁸ᵑ

⁸ ≤⇔≡ ⇔√ ⁸ᵒ ╩ ⇔√ ⁸ᵓ ה ⌐╟╢ ⅜ ⌂⅛

∫√√╘⁸ ≢ ⇔√ ─ 3≈⌐╦⅛╣╢↓≤⌐⌂∫√↓≤⅜⁸ ╠⅛≤⌂∫√⁹╠╣╢  

13 ⁹ᵓ⌐ ⇔≡│⁸ ≢ ╛ ─ ⅜ ⌂⅛∫√√╘⁸ ≢ ≢☻כ◔√⇔

№╢⁹ 

≤⇔≡ ⇔√ᵑ│⁸ ⌐ ⇔ ⌂ ╩ ∑╢ ™ ─ ≢№╢⁹

⌐№√∫≡⁸ ╛ ⌐╟╢ ה

─ ╩ ↑╢ 5 ─ ⌐╟╡ 3 ─ ╩ √∆√╘

⅜ ≢№∫√⁹∕─√╘⁸ ─ ↔≤⌐ ╩ ⅝⁸∕↓≢ ╩ →√ ™ ╩ ⌐

⅜ ∟ →╠╣√⁹↓╣╠─ │⁸ ⌐⅔™≡│⁸ ─ ⁸ ─ ⁸

─ ╩ ╘⁸ ⌂ ╩ ≢ ≢⅝╢ ╩ ⅎ√⁹ │⁸ 1000

─ ≢ ╩ ⇔≡⅔╡⁸ ─ ≤ ≢№╢⁹╕√⁸ ⌐ ─

╩ ╣√√╘ ⌐ ⇔≡ ∆╢ ╙ ╠╣⁸ ─ ⱴfiכꜞꜝ◘₈╠⅛ ₉┼≤

⅜ ⇔≡™╢⁹ 

⌐ ∆╢ ≤⇔≡⁸ ⁸ ─ ⁸ ⌐ ∆╢ ⌂ ≤™

℮ ⅜ ╠╣╢⁹3 ⌐≈™≡ ⌐│⁸ ⅛╠ ┼─ ╛⁸ ┼─

⌂ ⅝ ⅞⌐ ↑√ ╡┼─ ⅜ ╠╣≡™╢⁹ ─ ─ R↕╪│⁸₈ ─

│┤╢™╩⅛↑√╪═⌂№≤ ∫≡╪─⁹ ≢⅝╢ ≤≢⅝⌂™ ─ ╩┤╢™⌐

⅛↑√╪∞═⌂∫≡─⅜ ≢№╢╟⁹₉≤⁸ ⅜ ⇔ↄ⁸ ⅜ ╡ ⅛⌂™ ╩

⇔⁸ ⅜ ∆╟℮⌂₈ ™ ₉╩ ⇔√™≤™℮ ╩ ∑≡™╢⁹ ⅎ≡⁸

─ ╙ ╠╣╢ ≢⁸₈ ╙ ─ │⌂⅛∫√╪∞↑≥╙⁸ ╘≡╢

≤⁸ ⅛⅜ ≡⁸≥∫⅛╦↑╦⅛╪⌡ⅎ ≢╙ ↑ ∫≡⁸∕─ ℮╤℮╤↕╣√∫≡│

™™╙╪∂╚⌡ⅎ╪∞⌂₉ T↕╪ ≤⁸ ⌐ ∆╢ ─ ╕╡⅜ ─

⌐╙⌂∫≡™╢⁹ 

⁸ ⌐№⅝╠╘╩ ∑√ᵒ─ ⌐≈™≡│⁸ ─ ┼ ™√ ⁸ ⌐

⇔√ ⅜ ╠╣≡™╢⅜⁸ ≢ ─ ╛ ⁸ ⅛╠─ ≢─ ⅝ ™╩

╡⌐ ⇔√ ⅜ ╠╣╢⁹ 

 

 13 ─ ─  
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 8 ⌐ ╩ ⇔√ ▬fi♃ⱦꜙכ⅔╟┘▪fi◔כ♩╟╡

A 1.6ha 0.6ha 10a

B 1.6ha 0.6ha 10a

C 0.4ha 0.6ha 0.5a

D 0.4ha 0.6ha 0.5a

E 1.8ha 0.4ha

F 1.2ha 40a 10a

G 0.7ha

H 3ha 40a 10a

I 1.2ha 0.2ha

J 3.5ha 0.8ha

K 4.5ha

L 0.5ha 0.1ha

M 5ha 3ha

N 11ha 0.5ha

O 1ha 0.13ha

P 0.15ha 0.2ha

Q 0.6ha 0.6ha

R 5ha 3ha

S 1.5ha

T

U

V

W

X 4a

14a

 
* │ ╙⇔ↄ│ ⁹ ⌐ ⇔≡│⁸ ─ │ ⇔√ ╩ ⇔≡™╢⁹╕√⁸ ⌐ ⇔≡│⁸

⌐≈™≡ ⅜№∫√╙──╖ ╩ ⇔≡™╢⁹ 

 

ה ⌐╟╢ ΊA 7☻כ◔─  

A │⁸1971 ⌐ ↕╣⁸8 ⅜ ⇔≡™√ ≢№╢⁹ │⁸A ↕

╪≤ ─ B↕╪⁸ ─ C↕╪≤ ─ D↕╪⁸E↕╪⁸F↕╪─ 4 ⅜ ⇔≡™╢⁹™∏

╣╙⁸ ╛ ╡ ⅛╠ ⌐ ⇔≡⅝√ 60⁸70 ─ ≢№╢⁹ ⁸A

│⁸⅛┬╛ⱷ꜡fi╩ ⌐ ₁─ ≢ ⇔√╙─╩ ⇔≡™√⁹1 №√╡ 10 ╒

≥─Ɫ►☻╩ ⇔≡⅔╡⁸₈ ╙⌂™⁸ ⌐ ⇔™ ₉ A ↕╪ ≢№∫√⁹ ⁸

─ ─ │ ─ ™ ╡ ⌐⌂╡⁸ ╡─ │ ─ ⌐ ∆╢↓≤⌐

⌂∫√⁹ ╙ ∆╢ ≢№∫√⅜⁸2011 6 ⌐ ⌐╟╢ ─ ╩ A ↕╪⅜

⅝≈↑⁸ ─ ⌐ ⇔√─⅜ ─⅝∫⅛↑≤⌂∫√⁹ 

─ⱷfiⱣ⁸│כ ⌐╟╢ ⁸ ⁸ ∆╢ ─ ⌐╟╡⁸ ╩ ╦⌂ↄ≤╙

                                                   

A ┼─▬fi♃ⱦꜙכ│ 2014 4 26 A↕╪⁸B↕╪ ⁸2014 8 7 A↕╪⁸B↕╪⁸

C↕╪⁸D ↕╪ ⁸2015 8 25 C↕╪ ⌐ ∫√⁹ ⅎ≡⁸ ≤⇔≡⁸2013 9 25

10 5 ⁸2014 1 27 ⁸2014 7 31 8 10 ⁸2014 9 16 9 20 ─

⁸ ⌐ ╦╡⁸▬fiⱨ◊כⱴꜟ▬fi♃ⱦꜙכ─ ≢ ╩ √⁹ 
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│ ╡ ≈⅜⁸₈ ╙≢⅝⌂™∫≡™℮─⅜ ₉≤ ─ ⌐≈™≡⁸ ─ ⅎ⌐

∆╢ ╛ ╩ ∂≡™√⁹↓─₈∆╢↓≤⅜⌂™₉≤™℮─│ ∕─╙── ∞↑╩

∆╢─≢│⌂™⁹₈ ∞∫√╠╛╢↓≤№╢⅛╠⌡⁸™ↄ╠ ≤∫≡╙⌡⁹ ─ ≤∫

√╡⌡⁹∕╣⅜╙℮⁸ ╣≡╢╪∂╚⌂™⁹₉ C ↕╪ ≤⁸ ─ ⌐╟╡⁸ ─ ≢

╦╣≡™√ ₁⌂ ╙ ╦╣√⁹╕√⁸₈ ─ │⁸ ─⌂⅛⌐⅔™≡│ ∫≡™

℮─ №∫√╪≢∆╟⁹∕╣⌂╡⌐╛∫≡⅝√╪∞↑≥⁹↓∫∟⌐ↄ╣┌╛╢↓≤⌂™⅛╠⌡⁹₉

C↕╪ ⁸≤ ╪╓─ ─ ⁸ │╠™ ─ ≢─ ╙ ╦╣≡™√⅜⁸↓℮⇔

√ ╙ ╪╓─ ╛ ™ →─ ≢∆╢ │⌂ↄ⌂∫≡⇔╕∫√⁹∕℮⇔√ ⅛╠⁸

─ ⌐≈™≡⁸A↕╪│⁸₈╕№⁸ ─☻♩꜠☻│№╢╟⁸╖╪⌂≢ ∆╢╪∞⅛╠⁹≢╙

∕∫∟─ ⅜™™─╟⁹Ɫ►☻─ ≢ ™≡⁹ ⅜№╢∫≡™℮⅛⌡⁹ ⅜№╢∫≡™℮⅛₉

≤⁸ ⅜№╢↓≤≢─ ╩ ∫≡™╢⁹ 

 ∕─ ⁸ ─ ⅜ ╢≤⁸ⱦ♬כꜟⱢ►☻╛♩ꜝ◒♃כ⌂≥─ ⁸ ╩ ™

⇔⁸ ┼─ ╩ ╘√⁹ ─Ɫ►☻⅜№╢ │⁸ ╩ ⇔≡™√ ⌐⁸

⅛╠ ⅝ ™─№╢ ⌐ ⇔⁸ ─ ╩ ╡√╙─≢№╢⁹ │Ɫ►☻ 18 ⁸

─ ╡ →│ 1200 ≤⁸ │ √╡ 10 ─Ɫ►☻╩ ⇔≡™√↓╤─

≢№╢⁹ №√╡ ─ ⌐⌂∫≡™╢⅜⁸C↕╪│⁸₈≤≡╙ ⌂╪⅛⌂

╡√√⌂™₉≤™℮⁹∕╣≢╙⁸₈ ™⌂™╪∞⅛╠⁹∞⅛╠⁸ │↓─Ɫ►☻ ≡ ╕∫√

⌡⁸ ™∫√↓≤⅜№╢─⁹Ᵽꜝ∆≤⅝─↓≤╩ ⅎ╟℮≤⁹₉≤⁸↓╣ ─ │ ⅎ≡ 

™⌂™⁹ 

ה ⌐╟╢ ΊH↕╪─◔כ☻  

H ↕╪│⁸ ≢ ╕╣⁸ ⅛╠ ≢ ⌐ ⇔≡⅝√⁹ ╘⌐ √

⅜№∫√╙──⁸ 70 ⌐╦√╡ ⌐ ╦∫≡⅝√⁹ ╙ ≢⁸ ≢№∫√ H

↕╪⅜ ⅞⌐⌂∫√⅜⁸ │™⌂™⁹ ╕≢ 77 ≤ ≢ ╩ ╪≢™√⁹

70 ─ ≢│№╢⅜⁸3ha─ ╪╓≤ 1ha ─ ╩ ⇔⁸ ⁸ ┼ ≤ ─

╩⇔≡⅔╡⁸ ─ │⁸ 200 ≢№∫√⁹ 

⌐╟∫≡⁸H ↕╪─ ≤ ╙ ─ ╩ ↑√⁹ ⌐ ⇔≡™√ ╪

╓╙№∫√⅜⁸ ⌐ ⇔√⁹ ╕≢ ⌐ ⇔≡⅝√ H↕╪⌐≤∫≡│⁸

≢─ │ ╩ ⅛∆ ⅜ ⌂ↄ⁸ ┼─ ⅜№∫√⁹⇔⅛⇔⁸ ⅜™⌂™ ≢

⌂ ╩ ℮↓≤╙⁸₈ ╛╢⌐╙⁸ ⌐⌂∫≡ ╙≢⅝⌂™╪∞╟⌡⁹ ↕ ∫

≡ ⅞╖√™⌐⇔≡™ↄ∫≡↓≤│≢⅝⌂™─╟⁹₉≤ ↕╣≡ ↄ↓≤│ ⇔™⁹∕℮⇔√

⅛╠ ─ ⌐ ∫√⅜⁸₈ ⅛⅛╢∫≡™∫≡╙⁸ ≢™╣┌ ↕⅛⅛╠⌂™⅛╠⁸

∕─ ⁹₉≤ │ ⇔╕⌂⅛∫√⁹ ╛♩ꜝ♇◒⁸ │ ≢ ⇔⌂↑╣┌⌂╠⌂⅛∫√

⅜⁸↓─ ⌐│ ⅛╠─ ↑╙№∫√⁹∕─ ≈⅜ ≢№╡⁸ ⌐ √ ₁

⅜ ╩ ╘⁸ ⇔ↄ ╡ ⇔≡ↄ╣√≤™℮⁹  

⅛╠─ ╩ ↑╢ ≤─ ⌐⅔™≡⁸ ה ⌐╟∫≡ ⇔√

─ ⌐│⁸1 ╟╡ ⅜ ⁸2 60 ─ ⁸3 ─ ⁸≤

™℮ ⅜№╢⁹↓℮⇔√ ⌐ ⅎ ─ ╛ ┼─ ≠↑╙⁸ ─∕╣≤

│ ⌂╢ ⌐№╢⁹╕∏⁸2 ≈─ ≤╙⁸ │ ─ ─ ╩ ╡≡⅔╡⁸

⅜₈ ─ │ √∟≢ ⇔√™₉≤™℮ ─╙≤⌐ ⇔√ ≤│ ⌂╢⁹╕√⁸C

↕╪⅜⁸ ⅜™⌂™ ≢ ∆╢ ⌐₈Ᵽꜝ∆≤⅝─↓≤╩ ⅎ╟℮₉≤ ═≡™√╟℮

⌐⁸ ⅜ ∆ ╛ ─ ≤│ ─ ⌐№╢⁹╕√⁸ ⅛╠ ╢ │

⅛╠ ⇔⁸ ╩ ≡╢ ≤⇔≡─ │ ⌐ ↕ↄ⌂∫≡™╢⁹∕╣≢╙↓╣╠─

│⁸ ⁸ ╛ ─ ⅜№╡⁸ ─ ⌐│ ∫≡™╢╦↑≢│⌂™⁹ 

⌐⁸ ≤⇔≡ →╠╣≡™╢─│⁸ ≢ ↑√↓↓╤─ ╖╛ ╩ ∆╢╙─≤

⇔≡─ ⌐ ∆╢ ≢№╢⁹↓↓≢ ╡ ⁸₈│≡™⅔⌐☻כ◔√→ ⅜№╢∫≡™℮⅛
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⌡⁹ ⅜№╢∫≡™℮⅛⁹₉ A ↕╪ ⁸₈╖╪⌂≢ ╩∆╢─⅜ ⅎ⌐⌂╢₉ B ↕╪ ⁸

₈ ↕∞─ ╩ ╛╢≤ ╪∞╡⁹₉ H ↕╪ ≤™∫√ ≢№╢⁹A ≢│⁸ ≢

─ ╛ ─ ⅜ ─ ─ ₁≤ ╩ ╦∑╢ ≤⌂∫≡⅔╡⁸∕℮⇔√ ─ ≢

₈ ╡⌐↕╣≡™╢₉ A ↕╪ ≤™℮ ╩ ∫≡™√⁹╕√⁸H ⁸│≢☻כ◔─╪↕ │

╒╓ ∫≡™⌂™⅜⁸ ∆╢ ╛ ⌐ ╩№→╢↓≤⅜ ⇔╖≤⌂∫≡™╢⁹↓℮⇔√

╛ ╩ ∂√ ─ │⁸◖Ⱶꜙ♬ꜙ◔כ◦ꜛfi∕─╙─╩ ≤⇔√◘꜡fi

≤│ ⌂╢⅜⁸ ≤─⅛⅛╦╡ ─ ≈≢№╢⁹∕─√╘⁸ ─ ⌐ ⇔≡│₈∟

╞∫≤ ∏⅛⇔™╟℮⌂ ∂⇔≡⁹₉≤⁸ │ ≢ ╩∆╢ H ↕╪≢№∫≡╙⁸ ╩

⇔√ ─ ⌐ ╩ ∂≡™╢⁹╕√⁸ ⌐≈™≡⁸₈∞∫≡ ⌂↑╣┌≢⅝⌂

™╪∞╙─⁹₉ C ↕╪ ⁸₈↓℮⇔≡ ╩ ╣┌⁸№№─≥ ™√╪∞⌂⁸∫≡™℮╟

℮⌐⌂╣┌ ─ ⌂─╟⁹₉ H ↕╪ ≤ ⌐ ↑≡⅝√ ╛ ⌐ ∆╢ ╛

⅜ ╠╣≡™╢⁹ ╠⌐≤∫≡⁸ ∂≡ ∫≡⅝√ ≤│▪▬♦fi♥▫♥▫╩ ∆

╢╙─≢№╢≤╙™ⅎ╢⁹ 

─ ╡⌐ ╠╣╢╟℮⌐⁸ √∟│⁸ ╩ ℮↓≤≢⁸ ⌐│ ↕╣⌂™ ⇔

╖╛ ┘╩ ≡™╢⁹╙∟╤╪ ⅛╠⁸ ╠⌐≤∫≡ │⁸ ⅝⅜™─ ╩ ∫≡™√

∞╤℮⁹⇔⅛⇔⁸ ⅝⅜™⅜ ⌐ ╘╠╣╢ │⁸ ₁─ ⅜ ⌐╟╢ ╩

≤⇔≡ ≈√╘≢№╢⁹ ≤ ⌐╟╡⁸ ╛ ≤™∫√ ╩ ∫√↓≤│⁸

╛ ↕╠™⌂≥─ ⌐╕≈╦╢ ⁸ ─√╘─ ─ ≤™∫√

≤ ↄ ╖ ∫√ ╛ ╩ ∫√↓≤≢№∫√⁹∕⇔≡⁸ ≢№∫√ ╩ ╣√

↓≤│⁸ ╠⅜ ⌐ ⌐∆╢╟℮⌐₈∆╢↓≤⅜⌂™₉≤™℮ ╩ ╖ ⇔√─≢№╢⁹ 

⌐≤∫≡₈∆╢↓≤⅜⌂™₉ │ ─╟℮⌂ ⇔╖⅜ ℮⁹ ≈│⁸∆╢↓≤⅜⌂

™ │⁸ ─ ↕╩ ™ ⇔⁸1 ≢ ↑ ╘⌂↑╣┌™↑⌂™ ≤⌂╢↓≤≢№╢⁹₈

≡ ⅜⌂⅛∫√─╩ √ │ₐ│ℓ ₑ∫≡ ∂⁹∕─≤⅝│ ╙≢⌂™╪∞╟⌡⁹≢╙⁸

⌐⌂∫≡⅛╠ ╙╤ↄ⌂∫∟╚∫≡⁹ ─↓≤ 1 ≢ ™ ∆≤ ⅜≢≡ↄ╢↓≤⅜№╢╪

∞╟⌡⁹₉ B↕╪ ≤⁸ ─ B↕╪│ ─ ⇔╙ ∟⁸ ╙ ⇔≡™⌂⅜╠⁸

⁸1 ≢▪Ɽכ♩─ ⌐™╢ ─ ↕╩ ∫≡™╢⁹ 

╕√⁸₈∆╢↓≤⅜⌂™₉ │⁸ ─ ─ ⅜ ↕╣√╙─≢№∫√⁹ ╕≢─

≢│⁸₈№╢ ⁸ ≢ ╪≢√╪∞⅛╠⌡⁹≥╣ↄ╠™ ─ ╕≢╛∫≡∫≡⁹₉

C ↕╪ ⁸₈ ╡∞∫≡⁸ ∞─⌂╪∞─ №≡⌐⇔⌡ⅎ⅛╠⁹⅔╣⅜ ∞⅛╠⁹⅔╠™─

┌№↕╪╙ ∞⅛╠⁹₉ H ↕╪ ≤™℮╟℮⌐⁸ ╩ ─ ─ ≤⇔≡ ™≡™√⁹

─↓℮⇔√ │⁸ ─ ─ ╙ ⇔≡™╢⁹ ⌐╟∫≡⁸ ─ ╛

─ ⅛╠ ∑↨╢╩ ⌂™ ⁸≈╕╡⁸ ⅜ ⇔≡↓⌂⅛∫√⁸ ─╟

℮⌂ ⅜ ⇔√⁹∕─√╘⌐ │⁸₈╕╢⅝╡⌂╪⌐╙⌂ↄ≡⁸ ∫√╡⁸ ↕

∫√╪≢│ ⌡⁹₉H↕╪ ≤ ─ ┼─ ⅜ ⅛╣≡™╢⁹╙∟╤╪ ╠│⁸ ─

⌐ ↄ↓≤╙ ⅎ≡™√⁹ C↕╪│⁸ ─ ⌐≈™≡₈≥─╟℮⌐⇔√╠╟™

⅛≤⁹ │≢⅝⌂™╦≤™℮ ⅎ∞∫√─⌡⁹╕⇔≡╛ ╙ ⌂╪≢∆↑≥⌡⁹ │⁸╛∫┐

╡ ⅎ╟℮≤⁹₉≤ ╩∆╢↓≤╙ ⅎ≡™√⁹ ─ ⅛╠│ ╠⅛─

╩ ↑√™≤™℮ ⅜№╢⅜⁸ ⌐ ∆╢ │ ↄ⁸₈≥↓≢╙ ™╟℮╙⌂™

↓╪⌂ ∞╙─⁹ ∫≡ↄ╣╢≤↓⌂™∫∟╚╦⁹₉ D ↕╪ ≤⁸ ⌐⌂╢≤ ↄ │

⌂™≤™℮№⅝╠╘⅜ ╠╣≡™╢⁹ 

⇔⅛⇔ ≢⁸↓╣╠─ │ ⌐╟╢ ≤⇔≡─ │ ⇔™≤ ⅎ≡⅔╡⁸

╩ ∕℮≤∆╢ ╛ ─ ⅝⌐ ⇔≡│⁸₈ ╪╓─ ⅜ ╪∞─│™™ ∞

∫√⁹₉ A↕╪ ₈ ™ √∟⅜ ╛∫≡╙╠ⅎ╢⅛╠№╡⅜√™╟⌡⁹₉ H↕╪ ≤⁸

╩ ⇔≡™╢⁹∕╣≢╙⌂⅔⁸ ╩ ↑√─│⁸ ≢ ∟ ⅜╢√╘≢№∫√⁹↓↓

≢│⁸ ≢ ─ ╖⅜ ™╙──⁸ ⌐╟╢↓↓╤─ ╖╩ ⇔⁸ ─ ┼



 32 

≤ ╢√╘─ ≠↑⅜⌂↕╣√ ╩⁸ ─╙≤ ╩ ╢ ≤ ⇔≡⁸

₈ ⅝⅜™≤⇔≡─ ₉≤ ┬⁹ 

₈ ⅝⅜™≤⇔≡─ ₉│⁸ ─ │ ↑╢↓≤⅜≢⅝∏⁸╕√ ≤⇔≡─ │

↕™╙─≢№╢⅜⁸ ─ ⅜╡╛ ─ ⁸ ⁸Ⱳꜝfi♥▫▪ ⌐╟∫≡

ⅎ╠╣ ⇔√╙─≢№∫√⁹ ⌐ ≠ↄ⁸ ⌂ ╩ ⌐⇔√ ⌂ ≤ ⇔

≡⁸↓℮⇔√ ⌂ ╩ ℮ ╩ ─ ≢ ∫≡™ↄ⌐│⁸ ─╖─ ≢│ ⌂

╙№╢⁹∕℮⇔√ ⌐⅔™≡⁸ ⁸ ╛ ─≈⌂⅜╡⅜ ─ ╩ ⅎ≡™

╢↓≤⅜ ╠⅛≤⌂∫√⁹ 

 

UAV ⌐╟╢ ─fl▬◌כ▪ ΊΊ₈ ─ ₉─  

⌐⅔↑╢ G ─ ╩ ⇔≡⁸ ⌐⅔↑╢ ה ─Ⱡ♇♩꞉כ

◒─ ╩ ™⁸ ⌐╙ ╛⅛⌐⁸ ⌐ ⇔℮╢ ╩≈ↄ╡∞∆↓≤╩ ≤⇔√⁹

─ ⌐⅔™≡⁸360 (TOPCON IP -S2 Lite)⌐╟╢♦כ♃ ╩

™⁸ ╩fl▬◌כ▪ ⇔√⁹╕√⁸ UAV( Ⱬꜞ◖ⱪ♃כ)╩ ™√ ─ ╛

NPO ⌐╟╢ UAV ─ ╩ ⌐ ™⁸ ─ ₁⌐╟╢ ─ כ▪╛

◌▬fl─ ╩ ⇔√⁹↓╣╠╩ ⇔≡⁸ ─ ⌐ ─ ⅜ UAV ╩

≢⅝╢ ╩ ∆╢≤ ⌐⁸ UAV ─ ╛ ≢─ ─ ─ ╛ ╩│∂

╘≤⇔√ ≢─ ⌐≈™≡╙ ⇔√⁹ 

╕√⁸ UAV ─ ≢ ⌂ ╩ ℮√╘─ ╩ ⇔⁸ ╛∕─

─ ⌂≥┼─ ⌐≈™≡ ╩ ∫√⁹ ⌐⁸ 27 7 ─₈

₉─₈╕∟┘╠⅝₉⌐№╦∑≡⁸↓─ ─ ≤ ─ ⌐ ∆╢ UAV ⌐╟

╢₈ ─ ₉◦☻♥ⱶ╩ ∆╢↓≤╩ ⇔√⁹ ⌐│⁸ ⌐ UAV

⅜ ≢ ⇔⁸ ╩ ⇔⁸∕─ ╩ ─ ⌐ ∆╢◦☻♥ⱶ─ ╩

╘⁸₈╕∟┘╠⅝₉─▬ⱬfi♩ ⌐ⱪ꜡♩♃▬ⱪ─◦☻♥ⱶ╩⅔ ∆═ↄ ╩ ╘≡™√⁹

⇔⅛⇔⌂⅜╠⁸ 27 4 ⌐ ⇔√ fiכ꜡♪ ⌐╟╡⁸ UAV ╩ ╢ ⅜

∆╢∞↑≢⌂ↄ⁸ ╩│∂╘≤⇔√ ╩ ∆╢ ⅜ ↕╣√↓≤⌐╟╡⁸

∑↨╢╩ ⌂ↄ⌂∫√⁹ 

≢⁸ 27 ⅛╠ NPO ─ ≢ UAV ─ ⌐ ⇔√ ⌐╟╡ ─

♃כ♦─╘√─ ⅜ ↕╣╢⌂≥⁸ UAV │ ⌐◖Ⱶꜙ♬♥▫⌐ ⇔≡⅝≡

™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 10 ⸗Ᵽ▬ꜟⱴ♇Ⱨfi◓◦☻♥ⱶ╩ ⇔√ ─fl▬◌כ▪  

⌐│⁸  10─ ⌐⁸ ≤⁸ ─ ╩
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♃כ♦⌐ ╩ ∫√⁹╕∏│⁸ ─ ⌐ ⅎ ↑√ 360 ◌ⱷꜝ≢ ╩ ∆╢⁹ ⌐⁸

─ ⅛╠ (CV, Camera Vector)╩ ⇔⁸CV ─ ⅛╠ ─ ╩ ∆╢⁹

∕─ ⁸GIS ♁ⱨ♩ ≢ ─ ( ↕ )─ ⅜ ⌐⌂╡⁸3 ─ ⅜

≤⌂∫√⁹ ─ │⁸MMS ≢ ⇔√⁸ ─ ─☻♫♇ⱪ◦ꜛ♇♩≢№╢⁹

╠⅛♃כ♦─╠╣↓ ─ ─ ╛ ─ ⅜ ≤⌂∫√⁹ 

 11│⁸ ─ ─ ─ ≢№╢⁹╙≤╙≤ ≢№∫√

⌐⁸2013 ⌐│ ─ ⅜ ↕╣≡™╢ ⅜ 360  fl↕╣≡™╢⁹▬◌כ▪≢

 

 

 11 MMS ≢ ⇔√ ─  

 12│⁸ ⌐№∫√ ─ ─ ≢№╢⁹ ─ ─

⌐№∫√↓≤⌐╟╡⁸1 ⅜ ⇔√╙── ⅝⌂ ╩ ╣⁸ ⌐╟╢ ─ ╩

╢ ≤⇔≡⁸™╦╝╢₈ ₉⌐╙⌂╡ ╢≤ ⅎ╠╣√⅜⁸2013 ⌐│ ↕╣≡

™√⁹ ⌂╢ 360 ─ ⁸ ≤⇔≡∞↑≢⌂ↄ⁸ ⅎ┌⁸2012 ─ 360 ⌐♃כ♦

≠⅝⁸ ─ ⅝↕╩ ∆╢≤ ↕ 4.5m⁸ 5.0m⁸ ⅝ 3.7m ≤™∫√╟℮⌐ ─

⅝↕⅜ ⅛╡⁸ ℮™≥╢⅝≢fl▬◌כ▪≡⇔≥ ⅜№╢⁹ 

 

 12 MMS ≢ ⇔√  

 

 13 MMS ⌐╟╢ 3 ─ ─  

 

 13│⁸MMS ⌐╟╢ 360 ⌐ ≠™≡ ─ ─ 3 ╩ ⇔≡™╢
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╩ ⇔≡™╢⁹↓─╟℮⌐ 360 ⅛╠ 3 ⅜ ≢⅝╣┌⁸ ╛ ─▪

fl∞↑≢⌂ↄ⁸▬◌כ ─ ─ ⌂ ╛ ─ ⌂≥⌐ ≈≤ ⅎ

♃כ♦⁸⇔⅛⇔⁹╢╣╠ ⅜ 1km №√╡ GB≤ ─♃כ♦⁸™╕⇔≡∫⌂⌐ ⌐ ⅝⌂

⅜⅛⅛╢∞↑≢⌂ↄ⁸♦כ♃─ ה ⌐ ⅜ ∫≡™╢⁹ 

 

ה UAV ╩ ™√  fl▬◌כ▪

UAV ╩ ™√ fl≢│⁸▬◌כ▪ ⌐ ─ ─▬ⱬfi♩─ ≤

╛ ─ ╩│∂╘≤⇔√ ─ ─ 2 ╩ ∫√⁹ 

─ │⁸ ≢─ ─ ╛ NPO ─⅔ ⅎ ╡─ ╩

⇔√╙─≢№╢⁹↓╣│⁸ ⅜ ╕╢ ⌐ UAV ⌐╟╢ ─ ╩ ∫√ ⌐⁸∕╣

╩ ↕╣√ ─ ₁⅛╠─ ™ ≢ 2012 5 ⌐ ⇔√╙─≢№╢⁹∕╣ ⁸

─ ▬ⱬfi♩⌐│≢⅝╢∞↑ ⇔⁸ ╩ ⇔≡⅝√⁹ ⌐⁸ ─ ≢⁸

UAV ⌐≈™≡ ∆╢ ╩ ™√↓≤≢⁸ │╕∞ ─ ⅛∫√ UAV ╩ ─

₁⌐ ∫≡ ⅝⁸UAV ⌐╟╢ ≤™℮ ⇔™ ⅜◖Ⱶꜙ♬♥▫⌐ ↑ ╣╠╣╢ ⅝⌂

≤⌂∫√⁹ ─ ₁⅜ ╠─ ≢ ╩ ⌐╟╡ ה ⇔√™≤─ ⌐ ⅎ╢

⌐Ⱪꜝ◒כꜞ♃כ꜡≢ ↕╣√ UAV ─ ╩│∂╘≤⇔√ ╩ ∫√⁹ 

 

   

 14 ≢─ ─ ─◐ꜗⱪ♅ꜗ 

─ │⁸ ─ ≢№╢⁹ ≢─ ≢│⁸ ─

─ ⅛╠⁸ ⅜│∂╕╡ ╛ ⅜ ⇔≡™ↄ ⅜ ↕╣≡™╢⁹╕

√⁸2015 7 19 ─ ─₈╕∟┘╠⅝ⱬfi♩₉≢│⁸∕╣╕≢─ ⅔╟

┘ ╩ ⇔√≤↓╤⁸ ─ ₁⅛╠ ─ ─ ╖⅜╟ↄ ⅛╢≤ ≢№

∫√⁹ 

  

 15 2012 5     16 2013 5   
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 17 2014 3       18 2015 6 ה   

 

 19 2014 8 31   

 

 

 

 

 

 

 

 

 

 

 

               20 2015 6   

↓╣╠─ ⁸│♃כ♦ NPO ─ SNS⌐╟╢ ⌐ ↕╣╢∞↑≢⌂ↄ⁸ ─

╩ ∂╢ ╛♥꜠ⱦ ⌂≥⌐╙ ↕╣≡⅝√⁹ 

UAV ⌐╟╢ fl│⁸▬◌כ▪ ⌂╢ ─ ≤™℮↓≤∞↑≢│⌂ↄ⁸

─ ₁⅜ ≤│ ∫√ ≢ ╩ ╢↓≤⌐╙ ⅜╡⁸ ╩ ⇔√╡⁸ ⇔™╕∟≢─

◖Ⱶꜙ♬♥▫ ╩ ℮ ─ ─ ≈≤⌂∫√╡∆╢⌂≥⁸ ∫≡™╢≤ ⅎ╠╣╢⁹ 

╕√⁸ ⅜ ╩ ⇔≡™╢ ─ ♃כ♦─┼ ╙ ⇔≡™╢⁹ 
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2-2-2. ─꜠☺ꜞ▪fi☻ 

─◄◖◦☻♥ⱶ─  

≢│⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥⁸ ⌐ ∂

√₈ ⸗◙▬◒₉≤╙™ⅎ╢ ⅜ ⌐ ↕╣≡⅝√ ≢№╢ ⁹ ─

≢│⁸ ⌐ ↕╣≡⅝√ ⅜ ⇔√⅛⌐ ⅎ╠╣≡™╢⅜⁸ ⌐│ ⇔

─ ╩ ⇔√ ╙ ₁╖╠╣√⁹ ⁸ ─ │⁸ ∞↑≢│⌂ↄ⁸

╛ ⁸ ⌂≥⌐╟╡ ─◦☻♥ⱶ╩ ⇔≡™ↄ↓≤⅜ ╘╠╣≡™╢⁹ 

│⁸∕─ ≤⌂╢ ⌐≈™≡⁸ ⇔√ ⁸∆⌂╦∟꜠☺ꜞ◄fi☻─ ⅛∫√

╩ ⇔⁸≥─╟℮⌂ ⌐╟╡ ∫√⅛⌐≈™≡ ╠⅛⌐∆╢↓≤⌐╟╡⁸ ─

─ ─ ⌐ ⇔ ╩ ℮↓≤╩ ≤⇔≡ ⇔√⁹ │ ─ ⁸

⁸ ⁸ ─ 2 2 ⌐⅔↑╢ ≤⇔√⁹ ─ │⁸╕∏ ⌐╟╢

╩ ⇔⁸↓─ ╩ ╕ⅎ≡ ─ UAV ≤ G ╩ ⇔⁸ ⌂

⌐ ↑√ ╩ ≤⇔√⁹ 

 

ᵑ ─ ⌐ ≠ↄ  

2012 ⌐ 17 ⁸2013 ⌐ 53 ⁸ ה 3 ─ 73

≢ ╢╟⌐♩כꜝ♪◖ ╩ ∫√(  14)⁹∕─ ⁸ ⌐ ─

─ ⌐╟╡⁸ │ ─ 10♃▬ⱪ⌐ ↕╣√ ⁹ 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 14  

1.  

⌐ꜘⱴ◙◒ꜝ⅜ ∆╢╒⅛⁸◖♫ꜝ ╙ ∂╢ ⁹▪◌ⱴ♠ה◒꜡ⱴ♠╙

╢⁹ ∆╢▪◌ⱴ♠ ◒꜡ⱴ♠ ΅ ─ ⅛╠⁸↕╠⌐ⱴ♠ ⅜

⇔≡ ∂√ ◑ꜗ♇ⱪ╩⁸ ╕≢ ⇔≡™√ꜘⱴ◙◒ꜝ ⅜ ╘√ ≤ ↕╣╢⁹

│ ≢⁸◖♫ꜝ⁸ꜘⱴ◙◒ꜝ⁸Ɫfiⱡ◐─ ╙№╡⁸↓╣╠ ⌐╟╡

⌐╙ ⅜ ↕╣≡™ↄ≤ ↕╣╢⁹⌂⅔⁸ⱴ♠ ─ │╒≤╪≥ ↕╣≡⅔╠∏⁸

─ ⌐╟╡ ⅜ ⇔⁸ ─ⱴ♠ ─ ─ ⅜ ⌂╙─⌐⌂∫≡™╢⁹ 
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2. ▪◌ⱴ♠ ◒꜡ⱴ♠ ΅  

─▪◌ⱴ♠╛◒꜡ⱴ♠⅜ ╩ ╘╢ ⁸ ⌐ꜘⱴ◙◒ꜝ ─

⅜ ≢ ⇔⁸2 ≤⌂╢ ─ ╩ ∆⁹ ⌐ 100 ─▪◌ⱴ♠╙ ↕╣

≡™╢ 2012-9 ⁹ⱴ♠─ ≤ ה ⇔≡™√╙─⅜⁸™≈─ ⅛╠⅛ ⅜↕╣⌂ↄ⌂

╡⁸∕╣⌐ ™ ─ ™ꜘⱴ◙◒ꜝ ⅜ │ ⌐╕≢ ⇔√ ≤

↕╣╢⁹⅛≈≡│ ╩ ∫≡™√ ─ⱴ♠ ╙⁸ ⌐╟╡ №╢™│ ◑ꜗ

♇ⱪ⅜ ∂⁸™∏╣│ ─ꜘⱴ◙◒ꜝ ⅜∕─◑ꜗ♇ⱪ╩ ╘╢╕≢⌐ ∆╢≤ ↕╣

╢⁹ ה ─ ╙ ≢⁸ ─ ⇔√ ─⸗♦ꜟ⌐⌂╢ ≤

↕╣╢⁹⌂⅔⁸ⱴ♠ ─ │↔ↄ ⅛⌐ ↕╣╢╙──⁸╛╛ ↄ⌂╢ ≢│∕─

─ │ ≤ ↕╣╢⁹∆⌂╦∟⁸ ┼─ⱴ♠ ─ │ ≢№╡⁸∕─

⌐│ ⌂ ⅜ ╢⁹ 

 

3. ▪◌ⱴ♠   

▪◌ⱴ♠⅜ ∆╢ ⁸◒꜡ⱴ♠╙ ∂╢ⱴ♠ ≢⁸ ─◒꜡ⱴ♠ ⌐ ⇔≡╛╛

─ ─ ─ ╕∫√ ⌐ ∆╢≤ ⅎ╠╣╢ ⁹ ⌐◖♫ꜝ╛ꜘⱴ◙◒ꜝ

⅜ ∆╢╙─⅜ ↄ⁸ ╢™ ⌐│ ה ╙ ╘╢≤◒ꜞ⁸▬♯◦♦⁸◄ⱡ

◐⁸►ⱷ⸗♪◐⁸◌ⱴ♠◌⁸ꜘⱴⱢ◑⁸▬Ⱳ♃ⱡ◐⁸●ⱴ☼Ⱶ⁸►꞉Ⱶ☼◙◒ꜝ⁸◌ⱴ♠◌⁸☼

Ⱶ⁸Ɫfiⱡ◐⁸ꜘⱴ◓꞉⁸▪○♄⸗⁸ⱴꜟⱣ▪○♄⸗⁸ꜘⱴ►ꜟ◦⁸ⱴꜚⱵ⁸◖ⱴꜚⱵ⁸♠ꜞⱣ

♫⁸►☻ⱡ◐⁸♫♠Ɫ♀⁸▪◒◦Ᵽ⁸ꜘⱴ♠♠☺ ─ ⅜ ⌂─⅜ ≢⁸

─ ≤─ ╙ ™≤ ↕╣╢⁹ 

  

4. ◒꜡ⱴ♠  

◒꜡ⱴ♠⅜ ∆╢ ⁸ ≢▪◌ⱴ♠╛ꜘⱴ◙◒ꜝ ⅜ ∂╢ⱴ♠ ≢⁸ ⅜

∂≡™╢ 60 ⁸ ─ ⅜ ⌂⅛∫√ ⁹ ─ ╟↑

≤⇔≡─ ⌐ ↕╣≡⅝√◒꜡ⱴ♠ ─ ≤ ⅎ╠╣╢⁹ │⁸ ⌐ ≠ↄ⌐≈

╣≡ ↄ⌂╢⅜⁸ ≢│ 16m ⌐╕≢⌂╡⁸╟╡ ─ ≢№╢▪◌ⱴ♠ ⌐

∆╢⁹ ⅜ ∆╢⅛↔ↄ ⅛⌂╙─⅜ ↄ⁸ ⅜ ╦╣⌂ↄ⌂∫≡⅛╠╙⁸

─ ⌐╟╡ ─ ⌐│ ⇔™ ≢№∫√≤ ↕╣╢⁹ ─▪◌ⱴ♠ ⌐

⇔≡ ה │╛╛ ≤⌂╢⅜⁸ ⅜ ↕╣≡⅝√≤ ↕╣╢ ≢│ ⅜ ⇔

ↄ ⌂ ╙ ╘╠╣≡™╢⁹ 

 

5. ◒꜡ⱴ♠  

│ ─◒꜡ⱴ♠ ≢№∫√≤ ⅎ╠╣╢⅜⁸ ⌐╟╡ ─◒꜡ⱴ♠⅜

⇔√ 50 ⁹ ⌐│◒꜡ⱴ♠ ≤ ⅝⌂ ™│⌂™⁹√∞⇔⁸

ה ─ ™ ─ ≢ ─ ≤⌂∫≡⅔╡⁸ ─ │ 100 ™

⅜ ↄ⁸ ─ ╙ ⌂ ⅜ ™⁹ 

  

6. ◒꜡ⱴ♠ ◔♃ה◘◘  

◒꜡ⱴ♠ №╢™│◒꜡ⱴ♠ ─℮∟⁸ ─ ⌐▪☼ⱴⱠ◙◘№╢™│ꜘ♄◔⅜

⇔≡™╢ ⁹ ⅜ ↕╣√ ⁸ ⌐ ™♃◔ ╛◘◘ ⅜ ⇔√≤

↕╣╢⁹ ─ ⌐╟╢ ≢ ─ ⅜ ⇔ↄ ⌂ ╙ ↕╣≡™╢ 

⌂⅔⁸ ─ ꜞ◒ⱪ⌐⅔↑╢◖fiכ꜡☻ ⌐ ╘╠╣√◓ꜞ ─ ⌐◒꜡ⱴ♠ ⅜

⇔≡™√ 2013-4 ≢│⁸◒꜡ⱴ♠─ ╙ ↄ ↕╣√⅜⁸ ╙ ╘╠╣≡

™╢ ─ 30 ⁹ ה ⌐│♪◒►♠◑⁸♥ꜞⱢⱡ▬Ᵽꜝ⁸☻☻◐ ⅜

⇔≡⅔╡⁸ ─ ╩ ∟≈≈╙ ≢ ℮ ≤ ⅎ╢⁹ 
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7. ♬☿▪◌◦▪  

 │◒꜡ⱴ♠ ≢№∫√≤ ⅎ╠╣╢⅜⁸ ⇔™ ≢ ╩ ⅝ 30

⁸ ⌂ ─ ≢ ⌐♬☿▪◌◦▪⅜ ∆╢ ⁹ ⅜ ─ ⅜ ↄ⁸♪◒►

♠◑⁸☿fiⱲfiꜘꜞ─ ⅜ ™⅜⁸ ─ │ ─◒꜡ⱴ♠ ⱴ꜡◒ה

♠ ≤ ∆╢╙─⅜ ™⁹√∞⇔⁸►fiꜝfi⁸♥fi◐◓◘⁸○♬◦Ᵽ⁸Ɫⱴ♬●♫⁸Ɫⱴⱥ

ꜟ●○⁸◔◌⸗ⱡⱢ◦─ ⁸╟╡ ─ ⅜ ↄ⌂╢ ╙ ╘╠╣√⁹ ─ ™♬

☿▪◌◦▪⅜⁸ ⁸ ⌐ ∆╢≤ ↕╣⁸∕─ ⌐╟╡ ⅜ ⌐│ ⌂

╙─⌐⌂╢≤ ↕╣╢⁹ 

  

8.  

─ ─ ≢Ɫfiⱡ◐ ⅜ 1 ≢ ╠╣√⁹√∞⇔⁸ ─ ≤ ╦╣╢⅜⁸

⌐│ ─Ɫfiⱡ◐─ ↄ⅜ ∟ ╣─ ≢№∫√⁹↓─√╘⁸ ≤⇔≡│ ↄ⌂∫≡

™╢⅜⁸ │Ɫfiⱡ◐─ ≢№∫√≤ ↕╣╢⁹ │♯ⱴ♩ꜝⱡ○⅜ ∆╢

≢№∫√⅜⁸☻☻◐╛☿▬♃◌▪꞉♄♅♁► ─ ─ ╙ ╪≢⅔╡⁸ ⁸ ⅜

∂≡™√╙─≤ ↕╣╢⁹ 

⌐╙◒꜡ⱴ♠ ⌐Ɫfiⱡ◐⅜ ∂╡⁸○♬♫ꜟ◖☻◕⁸◦꜡Ⱡ⁸◦꜡Ᵽ♫◘◒ꜝ♃♦⁸ꜜ ◦⁸

ⱥⱷ☺♁⁸▬◓◘ ⁸ ⌐ ⅜ ↄ ∆╢ ⅜ ╘╠╣≡™╢⁹ ⌐ ⌐

⌐ ⅜ ╠╣≡™√ ╙ ╘╠╣⁸∕─ ─ ⌂ ⌐ ─ ⅜

⇔≡™√⁹⅛≈≡ ─ⱴ♠ ─ ⌐│ ─√╘─ ⅜ ╡ ╠↕╣≡™╢↓≤⅜╦⅛∫

≡⅔╡⁸↓╣╠ ™─ ⌂ ⅜⁸ ⌂ⱴ♠ ─ ⌐ ─ ╩ ∂↕∑≡⅝√╙

─≤ ⅎ╠╣╢⁹ 

 

9.  

⌐╟╡ ⅜ ⇔√ ≢ ⌐╟╡ ⅜ ™≡™╢ ⌐ ⁹ꜜ◦⁸

ⱥⱷ●ⱴ⁸◘fi◌◒▬⁸◌fi●꜠▬⁸◘꞉◦꜡◑◒⁸♯ⱴ♩ꜝⱡ○⁸Ⱶ♁Ɫ◑ ─ ─

≤⌂╢⁹♅◗◙◘⅜ ⇔⁸ ⌂ ╩ ∆╢⁹ ⌐│ ≤⇔≡Ɫfiⱡ◐⁸ꜘ

♫◑ ⁸►ⱷ⸗♪◐⅜ ⇔≡⅔╡⁸ ⌐│ ⌐ ∆╢≤ ⅎ╠╣╢⁹ ⁸

─⅛≈≡─ ─ ⌐│ ─◦○◒◓ ⅜ ⇔≡™╢⁹ 

  

10.  

─ ⁹♥ꜞⱢⱡ▬Ᵽꜝ⅜ ∆╢⅜⁸♥fi◐◓◘⁸Ɫⱴ◄fi♪►⁸Ɫⱴⱥꜟ●○⁸

○♬◦Ᵽ⁸◖►Ⱳ►ⱶ◑⁸Ɫⱴ♬●♫ ─ ⅜ ∆╢⁹ ─ ⌐ ⌂╙─

⅜ ∆╢⁹ 

    

11. ╕≤╘ 

─ ⌐⅔™≡ ⌐ ↄ╩ ╘≡™╢─│⁸▪◌ⱴ♠ ⁸◒꜡ⱴ♠

⁸◒꜡ⱴ♠ ≢№╢⁹ │ ∆╢ ╙ ↄ⁸♠♃►ꜟ◦⁸♥ꜞⱢⱡ▬Ᵽꜝ⁸ꜘⱩ◖

►☺⁸☺ꜗⱡⱥ◕⁸♅●ꜘ⁸☻☻◐ ⅜ ∆╢ ⁸ ⌐ ─ ≤⌂╢☻☻◐◒ꜝ☻

─ ♩♄◦Ᵽ⁸▪◐ⱡ◐ꜞfi♁►⁸○♩◖ꜜ⸗◑⁸ⱡ◖fi◑◒⁸ⱥꜜ♪ꜞⱣ♫⁸ꜘⱴ▪꞉⁸ⱡ

Ɫꜝ▪◙Ⱶ⁸○Ⱶ♫◄◦⁸꞉꜠⸗◖►⁸ꜘⱴⱢ◑⁸◖ⱴ♠♫◑ ⅜ ∆╢─⅜ ≢№∫

√⁹⅛≈≡─ⱴ♠ ─ ה ⌐╟╡⁸↓╣╠ ─ ─ ⅜ ↕╣

≡⅝√╩ ⅎ╠╣╢⁹⌂⅔⁸ ⌐│⁸ ╟╡ ◒꜡ⱴ♠ ◒꜡ⱴ♠

▪◌ⱴ♠ ─ ≤⌂╢⅜⁸ ─ ─ ╛ ⌐│ ⅜⁸╕√

─ ™⌐│ ⅜ ∆╢≤ ⅎ╠╣╢⁹ 
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⁸▪◌ⱴ♠ │⁸▪◌ⱴ♠ ◒꜡ⱴ♠ ΅ ╩ ≡⁸

⌐ ∆╢ ╩ ⌐ ╘≡⅔╡⁸ⱴ♠ ─ ⌐╟╢ ─ ↕⅜⁸∕─

≢№╢⁹╕√⁸◒꜡ⱴ♠ ╙ ⌐⁸◒꜡ⱴ♠ ◔♃ה◘◘ ╛♬☿▪◌◦

▪ ⌐ ∆╢ ╩ ⌐ ⇔≡™╢⁹ ⌐ ⌐≈™≡│⁸⅛≈≡

⌐ ⇔√◒꜡ⱴ♠ │ ⌐╟╢ ─◒꜡ⱴ♠─ ⅜ ⇔ↄ⁸ ─ ≤⌂╢↓≤

≢♬☿▪◌◦▪─ ⌂ ⅜ ↕╣╢⁹™∏╣⌐⇔≡╙⁸↓╣╠─ │ ─ ╦╡ ⱴ♠

─ ╛ ה ⅜ ↄ ∆╢≤ ⅎ╠╣⁸∕╣ ⌐ ה ה

╩ ∑ ≈₈ ₉≤™℮ ≠↑⅜ ≢№╢⁹ 

 

ᵒ ⌐╟╢ ─ ≤ ─ ⌐ ∆╢  

│ ™ ─ ≢ ↕╣≡⅝√ ≢№╡⁸ ⇔™ ─ ≢ ≤─ ⌐

╟╡ ↕╣≡⅝√Γ Δ≢№╢⁹ 

 15│⁸ 40 ─ ─ ≢№╢⁹ ⅛╠ 200 300m

│ ⌐⌂∫≡⅔╡⁸ ─ ⌐ ╛ ─ ⅜ ⇔≡™╢

⅜ ╖ ╣╢⁹╕√⁸ ╛ ─ ≤⇔≡│⁸ ─ ╩ ≤⇔≡

⅜ ⅜╡⁸ ╛ ╙ ⇔≡™╢⁹ ─ ─ ⌐│ ⅜ ⇔≡⅔╡⁸

─ ⌐│⁸ ─ ⌐ ⅜ ⇔≡⅔╡⁸ ⁸ ≤⇔≡ ⅎ╠╣√≤ ⅎ╠╣╢⁹ 

⌐│⁸ ≤ ─ ∆╢ ⌐ ⌂ ≢№╢ ╛

─ ⌐ ─ ⅜ ⇔≡⅔╡⁸ ─ ╛ ⌐│ ⅜ ⇔≡™╢⁹ ⌐⁸ ─

─ ⌐│ ≤ ┌╣╢ ⅝⌂ ⅜ ⇔≡™╢⁹↓╣│⁸ ─ ╩ ⇔≡™

√↓≤╛ ─ ╩ ⇔≡™√≤ ⅎ╠╣╢⁹↓─ ─ │⁸ ─

─ ⌐ ⇔≡™╢↓≤⅜ ╖ ╣╢⁹ 

  

 15 40 ─  

─ ⅜ 9 ⌐ ↕╣≡™╢ 9 3 ─

⌐╟╢⁸  16 ⁹ ⁸ ╩ ⅝⁸↓─ ≢ ╕≢⅜ ⌂ ≤⌂

∫≡⅔╡⁸ ─ ⌐ ∫≡ √⌂ ⅜ ↕╣≡™╢⁹ ⌐⅔™≡
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─ │⌂⅛∫√⅜⁸ ≤⇔≡ 15ha─ ⅜ √⌐ ↕╣√⁹∟⌂╖⌐

≢│ ─ │ 166ha⁸ 12.0ha ⁸ 5.5ha 8.4ha ≢№

∫√⁹ ⌐⅔↑╢ ─ ⅝│ ⌐ ╦╣≡⅔╡⁸ 7 ⌐

⅜ ↕╣√⁹ │⁸ ≤⇔≡ 9 ⌐ ↕╣⁸ ⌐╟╢ ╩ ≡⁸

23 ⌐ ─ ™ →╩ ↑⁸ 30 ⌐ ⌐ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 16 ⌐╟╢  

│ ─ ⁸ ⅔╟┘ ⅜⁸ ⅜ ↕╣√  

1934 ₈ ₉╟╡ ⁸  

⌐⁸ ╩ ⌐ ∆╢√╘⌐ ─ ╩ ⌐ ─ ─

╩ ∫√⁹  17 ─ ─ ⅜ 50% ⇔≡™╢ ⁸ ⅜ 80% ⇔≡™╢

≤ ⇔⁸ ╙ ╩ ↑≡™⌂™ │ 50% ≤⇔√⁹ ─ ─ 80%

⇔≡™╢ │ 6m ─ ─ ╩ ↑⌂⅜╠╙ ⅜ ╕√│╒≤╪≥⌂™

≢⁸ ─ ≢╙ ⌐╒≤╪≥◑ꜗ♇ⱪ⅜ ∂≡⅔╠∏⁸ ─ ─ ╩≤≥

╘≡™╢⁹ ─ ─ 50% ─ │⁸ ⌐◑ꜗ♇ⱪ│ ∂≡™╢╙──⁸ ╩

⇔≡™╢ⱴ♠ ─ ⅜№╢ ╘╠╣╢ ≢№╢⁹ 50% ─ │⁸ⱴ♠

─ ╣╛ ⅜ ⅝ↄ⁸ ≤⇔≡─ ╩⌂⇔≡™⌂™≤╖⌂⇔≡⁸ ⌐ ─

≤⇔≡ ⇔√⁹ 

   

 17 ─  
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↓─ ⌐ ≠™≡⁸ ─ ╩ ⇔√─⅜  18≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 18  

○꜠fi☺ 50 80 80  

 9⁸  10⌐ ⌐ ⇔≡™╢ ─ ╩ ─ ⅔╟┘ ⅛╠─ ⌐

⇔√╙─≢№╢⁹ 

 9 ─ ─ ⁸ ⅛╠─ ─   ha  

0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900

-2.1-0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 - 0.5 0.00 0.00 0.01 0.06 0.12 0.01 0.00 0.02 0.00 0.21
0.5 - 1 0.00 0.03 0.66 3.03 3.06 0.38 0.10 0.09 0.00 7.36
1.0- 1.5 0.00 1.78 5.19 12.34 2.49 0.75 0.00 0.06 0.00 22.60
1.5- 2 0.00 8.03 7.81 2.24 0.00 0.01 0.00 0.01 0.00 18.09
2.0 - 2.5 0.24 4.41 5.69 0.54 0.00 0.00 0.00 0.00 0.00 10.88
2.5 - 3 1.20 0.92 3.95 0.69 0.00 0.00 0.00 0.00 0.00 6.75
3.0 - 4 0.00 0.70 2.12 0.42 0.00 0.00 0.00 0.00 0.00 3.24
4.0 - 5 0.00 0.00 0.56 0.08 0.00 0.00 0.00 0.00 0.00 0.64
5.0 - 6 0.00 0.00 0.20 0.06 0.00 0.00 0.00 0.00 0.00 0.26

1.44 15.87 26.18 19.46 5.67 1.14 0.10 0.17 0.00 70.02  

 

 10 ─ ─ ⁸ ⅛╠─ ─  

0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900

-2.1-0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.2%

0 - 0.5 0.0% 0.0% 5.3% 3.7% 5.3% 0.0% 0.0% 0.9% 0.0% 0.7%
0.5 - 1 0.0% 1.2% 5.5% 5.8% 3.1% 0.2% 0.2% 0.2% 0.0% 1.6%
1.0- 1.5 0.0% 3.0% 4.1% 7.9% 2.2% 1.8% 0.0% 0.2% 0.0% 3.8%
1.5- 2 0.0% 7.3% 5.3% 2.6% 0.0% 0.4% 0.0% 0.6% 0.0% 4.6%
2.0 - 2.5 0.5% 7.3% 11.2% 2.5% 0.0% 0.0% 0.0% 0.0% 0.0% 5.5%
2.5 - 3 3.2% 2.0% 15.4% 4.5% 0.0% 0.0% 0.0% 0.0% 0.0% 5.2%
3.0 - 4 0.0% 1.1% 16.8% 4.3% 0.0% 0.0% 0.0% 0.0% 0.0% 2.7%
4.0 - 5 0.0% 0.0% 15.3% 5.6% 0.0% 0.0% 0.0% 0.0% 0.0% 1.6%
5.0 - 6 0.0% 0.0% 15.3% 28.9% 0.0% 0.0% 0.0% 0.0% 0.0% 5.4%

1.0% 4.4% 6.9% 5.6% 2.2% 0.5% 0.1% 0.2% 0.0% 3.6% 
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⌐ ⇔≡™╢ │ ⌐│⁸ ⅛╠─ ⅜ 100~300 ⁸ ─ ⅜

0.5~3m ⌐ ⇔≡™╢⁹ ≢╖≡╙⁸ ⅛╠─ ⅜ 100 300 ⌐⅔™≡ ↄ⌂∫≡™

╢⁹ ≢│⁸ ⌐│ 1~2.5m ≢ ↄ ∫≡™╢⅜⁸ ≢╖╢≤ 2~2.5m ≢ ╙

™⁹ ⅛╠─ ⅜⁸200 300 ≢⅛≈⁸ ⅜ 2m ≢ ╙ ↄ ⅜ ⇔≡™╢↓

≤⅜ ╠⅛⌐⌂∫√⁹ 

⌐⅔↑╢ │⁸₈ ⌐⅔↑╢ ₁─ │ ┘ ─ ⌐╟╡

↕╣√ ≢ ⅜ ─ │ ─ ─√╘ ↄ↓≤─≢⅝⌂™╙─₉≤ ↕╣≡

™╢⁹⇔⅛⇔⌂⅜╠⁸ ≤⇔≡ ≠↑╠╣√ │⁸ ≢│⌂ↄ⁸ ─

╙ │⌂™⁹  19│⁸ ⌐⅔↑╢ ─ ─ ╩ ⇔√╙

─≢№╢⁹∆⌂╦∟⁸ ⌐ ↕╣√ ≈─ ─℮∟⁸ ─₈ ⌐⅔↑╢ ה

ה ⌐╟╡ ↕╣√ ₉⌐≈™≡│⁸₈ ₉ ┘ ≤⇔≡─₈

₉╩ ⇔⁸ ─ ≢№╢₈ ה ─ ₉⌐≈™≡│⁸ ⌂ ≢

╡ ↕╣≡⅝√ ─ ─ ╩ ∫√⁹↓╣⌐ ⅎ≡ ⁸ ─ ╩ ™⁸

ꜚ♬♇♩╩ ⇔√⁹ ─ ⌐≈™≡│⁸1992 ─

⁸ ⁸ ⁸1907 ─ ─ 1928⁸1944⁸1968

⁸1946 ─ ⁸ ┘ 2010 7 ⌐ ⌐╟╡ ↕╣√

╩╙≤⌐⁸ ─ ╩ ≤∆╢ ⅜ 100 ─ ─ ≢™⅛⌂╢ ╩ →

≡⅝√─⅛╩ ≤⇔≡ ⇔√╙─≢№╢⁹ ⁸ ⁸ ⌐≈™≡│⁸

─ ⁸ ⁸ ┘ ─ ─ ↕╪⌐ⱥ▪ꜞfi◓╩ ⇔√ 2012

11 23-25 ⁹╕√⁸ ─ ─ ╩⁸2010 7 ─ ⌐╟╡ ⇔⁸

╩ ⇔√⁹↓─ ≈─ ╩ ⌡ ╦∑≡⁸₈ ─ ₉╩

⇔√⁹ ≤⇔≡⁸ ─ ─ ⌐≈™≡⁸ ⌐╟╡ ↕╣

√ 2011 5-6 ⌐ ≠™≡ ⇔⁸ ⌐≈™≡

(Braun -Blanquet  ⌐╟╢ ╩⁸ ⇔⁸ ─ ꜠ⱬꜟ≢─ ╩ ╠⅛

⌐⇔√⁹↓╣╠─ ╩⁸ ─ 5mⱷ♇◦ꜙ─ DEM ⌐╟╡ ⇔√ ⌂

≤ ⌡ ╦∑ ≤─ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 19 ─  

 

≢│⁸ ─ │⁸╒╓ ⅜₈ ⌂ ₉⌐ ↕╣≡⅔

╡⁸ ⁸ ⅜ ה ≤⌂∫≡™╢⅜⁸ ─ ╩ ╖ ╢↓≤│ ≢№

∫√⁹∕↓≢⁸ ≢│⁸1907 40 ─ ─ ╩╙≤⌐⁸2010

─ ≤─ ╩ ™⁸ ─ ╩ ∫√⁹∕─ ⁸ ─ ⁸ │╒

≤╪≥ ╦∫≡™⌂™⅜⁸ ⌐ ⌐│ ⅛╠ 200m─ ⌐│ ה ⅜ ⅜∫

≡™√⅜⁸ ⌂ ⅜ ╡ ↕╣≡⅝√↓≤⁸ ⌐ ⅜ ╘ ≡╠╣⁸ 1930
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⁸ ⁸ ╛ 1960 ⅜ ╦╣√↓≤ ⅜╦⅛∫√⁹

⌐≈™≡│⁸ ─ ⅜ 9 ⌐ ↕╣≡™╢⁹ ⁸ ╩ ⅝⁸

╕≢⅜ ⌂ ≤⌂∫≡⅔╡⁸ ─ ⌐ ∫≡ √⌂ ⅜ ↕╣≡™

╢⁹ ⌐⅔™≡ ─ │⌂⅛∫√⅜⁸ ≤⇔≡ 15ha ─ ⅜ √

⌐ ↕╣√⁹∟⌂╖⌐ ≢│ ─ │ 166ha⁸ 12.0ha ⁸ 5.5ha

8.4ha ≢№∫√⁹ ⌐⅔↑╢ ─ ⅝│ ⌐ ╦╣≡⅔╡⁸ 7

⌐ ⅜ ↕╣√⁹ │⁸ ≤⇔≡ 9 ⌐ ↕╣⁸

⌐╟╢ ╩ ≡⁸ 23 ⌐ ─ ™ →╩ ↑⁸ 30 ⌐ ⌐ ∫√⁹

 21│⁸ ─ ≢№╢⁹ ─ ╘ ≡─ ⌐≈™≡│ ─ⱥ▪ꜞfi◓⌐

╟╡ ⇔√⁹↓─ ⁸ ─ │⁸ ─ ≤ ⇔≡⅔╡⁸ → ≤⇔≡

╦╣≡™√↓≤⅜ ⅛∫√⁹ ─ ⌐╟╡ 14-15 ⌐ ↕╣⁸ ─ ™ ⅜

⌐⌂╡ ↕╣√↓≤⅜ ⅛∫√⁹↓─ ⌐⁸ ╩ ⌡ ╦∑≡₈

─ ₉  20 ╩ ⇔√⁹ │⁸ 10 ⁸

10 ⁸ ה 30 ╩ ≤⇔ ─

14 ⁸ ╩ ⇔⁸2010 ─ ─ ⌐╟╡ ⇔√⁹↓─ ⁸

╩ ∆╢ꜚ♬♇♩│⁸12 ⌐ ∆╢↓≤⅜≢⅝√  11 ⁹ 521.3ha ─

⁸ 96.0ha⁸ │ 232.6ha ≢№╡⁸ ─ 44.6 ⅜ ≢№∫√↓≤⅜╦⅛╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 21 ─   

  

 

 

 

 

                     20 ⌐⅔↑╢  

A ─ │⁸ ⅛╠ ⌐⅛↑≡│⁸ ─ ≢№╡⁸∆∏⅝⁸↕┌⁸™╦⇔⁸

⌐╦√╢ ─ ⌐ ╕╣√ ≢№∫√⁹⇔⅛⇔⌂⅜╠⁸ ⁸ ⌐╟

╢ │ ≢№╡⁸ ⇔√╟℮⌐ ⅛╠ 200m─ ה ⌐│ ⅜

↕╣≡⅝√⁹↓─ ╩ ⇔⁸ ⌐ ↕╣√ ─ ≢⁸ │⁸

₈ ─ ₉≤ ┌╣≡™╢⁹ 

B ⌐ ⇔≡⁸ 200-250m ─ ⌐│ ⅜ ∆╢⁹↓─◄ꜞ▪╙

╟╡ ⅜ ╦╣≡⅝√⅜⁸ ⌂≥◖Ⱶꜙ♬♥▫─ ◖⸗fi☼ ≤⇔≡

↕╣≡⅔╡⁸ ⌐╟╡ ─ ╩ ⇔≡™√↓≤⅜ⱥ▪ꜞfi◓⅛╠

╠⅛≤⌂∫√⁹↓─√╘⁸ │ ≢│⌂ↄ ≤ ⁸ ─ ∆╢

≤⌂∫≡™╢⁹ ⁸ │ ⇔≡⅔╡⁸ │ ≤⌂∫≡™╢⁹ 
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CהD ⅛╠ ↕╣≡⅝√ ⁹ 100 ╩ ⅎ╢▪◌ⱴ♠⁸◒꜡ⱴ

♠─ ╛ꜘⱴ◙◒ꜝ⁸◖♫ꜝ ≤─ ≤⌂∫≡⅔╡⁸ ⌐│⁸ ⅜

⇔≡™╢⁹ ╙ ⅛≢ ⌐≤╪∞ ≤⌂∫≡™╢⁹ 

E ⌐╟╡ ↕╣√ ─ ⁹ 

F ─ ⌐ ⅜╢  

GהHהJ ה  

I ⁸ ⱡ ⁸ ─  

K   

L  ⁸  

 

 11 ⌐⅔↑╢ ─ ≤ꜚ♬♇♩ 

4.0 93.7

St.4,5,7,8

8.2 28.7

St.6
17.6 9.0 68.7

St.1-3,9-12 St.13-15 St.16,17

D
2.7

232.6 17.6 21.2 191.1

E
36.4

F
6.4

G
7.5

H
18.8

I
96

J
9

K
59

L
55.6

521.3

95.3
C

B
36.9

A
97.7

 
 

⇔√₈ ─ ꜚ♬♇♩₉≤ ─ ╩ ⇔√╙─⅜  21≢№╢⁹

ꜚ♬♇♩│⁸12 ⌐ ↕╣√⅜⁸ ⅛╠ ⇔√ │⁸ ⁸⅔╟

┘ ⌐╒╓ ↕╣≡™╢↓≤⅜ ⅛∫√⁹ ≢│⁸╦∏⅛⌐ ─◔ꜘ◐⁸ ─▬

♅ꜛ►⌂≥⅜ ∫√─╖≢№∫√⁹ ⌐╟╢≤⁸ ─ │⁸ ≤ ⌐☻◑⅜

≢№╡⁸◒꜡ⱴ♠ ≤│⁸ ⌐ ⌂╢ ≢№∫√↓≤⅜ ⅛∫√⁹ 

 

 

 21 ꜚ♬♇♩≤  

  

⅛╠─ ≤ ─ ⌐ ∆╢ ─ ╩ ⇔√╙─⅜⁸  22≢№╢⁹
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─ 5mⱷ♇◦ꜙ─ DEM ┘╟⅔♃כ♦ ⅛╠─ ╩ GIS ≢⁸10mⱷ♇◦ꜙ⌐

⇔⁸ ⅛╠─ ≤ ╩ ⌐ ╩ ⇔√⁹↓─ ⁸ ─ ⅜ ╠⅛⌐⌂∫√⁹ 

ה ⅛╠ 100m │∆═≡─ ⅜ ⇔≡™╢⁹100 200m ─ ─ │⁸

≤ ─ ⌐│⁸ ⅜╖╠╣∏⁸ ─ │⁸ ⌐⅔↑╢ ─ ⌂≥ ─

⌐№∫√≤ ⅎ╠╣╢⁹ 

ה ⅛╠ 200-300m ─ │ ≢№╡⁸ ─ ≤⇔≡─ ⅜ ╦╣≡⅝√⁹

⅜ ™ ╒≥ ⅜ ↄ⌂∫≡™╢⁹ 

ה ⅛╠ 300-500m ─ ≢│⁸50-80 ─ ≤⌂∫≡™╢⁹ 

ה ⅛╠ 500-800m ─ ⌐⌂╢≤⁸80 ─ ⅜╖╠╣╢⅜⁸ ⌐

╩∆╢≤⁸ ⁸ ⇔√ ⅜ ⌐ ⇔≡™╢⁹ 

─ │ ≢№╡⁸╦∏⅛ cm─ ꜠fl▼ꜟ─ ⅜ ╩ ⅎ≡™╢⁹↓

╣│⁸ ╠ↄ ≤ ─ ≤ ⇔≡™╢╙─≤ ╦╣╢⁹ ─ ↄ│⁸ ™

╩ ⇔ ⌂ ╩⇔≡⅔╡⁸ ⌐ ∆╢ ⅜ ≢№∫√↓≤⅜ ↕╣╢⁹╕

√⁸ ⌐│⁸ ─ ⅜ ╠╣≡⅔╡ ⱥ▪ꜞfi◓ ⁸↓─ ⌐ ∫√

─ ─ ╙ ↕╣≡™╢⁹ 

 

 22 ꜚ♬♇♩≤ ─  

│⁸ ─ ≢⁸⅛╤℮∂≡ ⇔√ ⌐≈™≡⁸ ─

╩ ⌐ ∆╢↓≤⌐╟╡⁸ ≤™℮ ─ ⌐ ⇔≡₈ ─ ™₉

─√╘─ ╩ ╢↓≤╩ ≤⇔√╙─≢№╢⁹↓─ ⁸ ─ ⅜ ╠⅛⌐⌂∫√⁹ 

⌐⁸ ─ ⅜⁸ ─ ה ה ≤⁸ ≤⇔≡─ ≤™℮ ⅛╠

╦╣≡⅝√─⌐ ⇔⁸ │⁸ ⇔™ ≤ ─ ⌐╟╡ ⌐ ↕╣

≡⅝√Γ Δ≢№╢≤™℮ ⇔™ ╩ ⇔ ╩ ∫√⁹ ≤⇔≡⁸

⁸ ה ─ ≤⇔≡─ ⁸ ─ ≤⇔≡─

╩ ⌡ ╦∑⁸ ⁸ ╩ ╕ⅎ≡⁸12─₈ ꜚ♬♇♩₉─ ╩

℮↓≤⅜≢⅝√⁹ 

⌐⁸ ─ ╩ ╕ⅎ≡ ⌐╟╢ ─ ⌂ ╩ ∫√⁹№╦∑≡ 5 DEM ⌐

╟╢ ⌂ ╩ ⇔⁸ ⅛╠─ ≤─ ╩ ∫√⁹↓─ ⁸ ꜚ
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♬♇♩≤ ─ ⅜ ╘≡ ⌐ ⇔≡™╢↓≤⅜╦⅛∫√⁹ 80 ─

│⁸₈ ₉─╖≢№╡⁸ 50 ╙₈ ₉⌐╒╓ ↕╣╢↓≤⅜╦⅛∫√⁹

│⁸ ⅛╠ ↄ ↕╣≡⅝√╙─≢№╡⁸ │⁸ ─ ≤⇔≡─ ⅜

╦╣≡⅝√⁹ ⅛╠ ╡ ↕╣≡⅝√ ⅛╠ 200m ─₈ ─ ₉│⁸╒╓

⇔√⁹ 

⌐⁸₈ ─ ↕₉≤™℮ ⅛╠ ∆╢≤⁸ 80 ─ │⁸◖♫ꜝ╛ꜘⱴ

◙◒ꜝ⌂≥ ─ ≤─ ≤⌂∫≡⅔╡⁸ 1 ╩ ⇔√ ⌐⅔™

≡⁸∆≢⌐ ─ ⅜ ≢№∫√⁹ ╙ ⌐ ⇔≡⅔╡⁸ ⅜ ⇔

─ ≤⇔≡─ ╩ ⇔≡™╢↓≤⅜ ⅛∫√⁹ 

∂≡⁸ ─ ╩ ∆╢↓≤⌐╟╡⁸ ─ ─ ⌐ ↑≡ ─

⅜ ╠╣√⁹ 

ᵑ ⌐ ⇔√ ⌐│⁸ ⌂╢ ─ ⌐╟╡ ↕╣√ ≤ ⇔√⸗

◙▬◒ ─ ≤ ─ ╖─ ꜚ♬♇♩ ⅜ ∆╢⁹ ⌐№√∫≡│⁸↓

─ ╩⁸╕∏ ╠⅛⌐⇔⁸ ∆╢↓≤⅜ ≢№╢⁹ 

ᵒ ─ ⌐≈™≡│⁸ ─ ╩ ╕ⅎ≡⁸ ⌂ ─ ♃כ♦╩ ⇔⁸

⁸ ⌐≈™≡─ ╩ ™⁸ ≢│⌂™⸗◙▬◒ ─ ╩ ∆╢↓≤⅜ ≢

№╢⁹ 

ᵓ ─ ⌐≈™≡│⁸ ─ ≢│⁸ │ 2m ─ ≢⇔⅛ ↕╣⌂

⅛∫√⁹⇔⅛⇔⁸ ≢│⁸◖♫ꜝ⁸◦꜡♄⸗⁸ꜘⱩ◖►☺ ⁸ ─ ⅜ ⇔≡⅝≡

™√⁹ √⌂ ≤⇔≡⁸ ─ ╩ ╕ⅎ⁸ ╩ ╖≈≈╙ ⅜ ≤

⌂╢ ─ │⁸ ≈─ ≤⌂╢≤ ⅎ╠╣╢⁹ 

 

G ╩ ™√ ─  

ה UAV⌐╟╢ DSM  

─ ⌐ ⇔≡™√ ─ ≢⁸2012 11 ⌐ UAV⌐╟╢

DSM ╩ ∫√  22 ⁹ 

  

 22 ⇔√ UAV ≤ ⇔√ DSM( ⸗♦ꜟ) 

─ ⌂ ─√╘⌐ 2012 11 ⌐ ∫√ UAV ╩ ™√ⱨꜝ▬♩≢│⁸10

⌐ ╩ ⇔√ A ⌐╟╢ ( )─ ≢ UAV ╩ 45m(

150-200m)╕≢⇔⅛ ↕∑╠╣∏⁸DSM ╩ ∆╢─⌐ ⌂☻♥꜠○ ╩ ╢↓≤⅜≢⅝

⌂⅛∫√⁹ ≤─ ╩ ↑√⅜⁸ ⌂⅜╠ ⌐

╩ ∆╢( 45m ╩ ∆╢) ╩ ∆╢↓≤│ ⇔™≤™℮ ⌐ ∫

√⁹⇔⅛⇔⌂⅜╠⁸ ─ 7 30 ≢№╣┌⁸ 45m ─ ╙ ≤

─ ╩ ╠╣√√╘⁸ 25 │⁸ ─ ⅛╠ ♃כ♦─≢╕ ╩

╖√⁹ │⁸ ≢ ╙ ⅝™ ⅜ ↕╣√ ─ ≤⇔√⁹ 

⇔√ UAV │⁸ ♥◒ⱡ◦☻♥ⱶ─ Robin ≤™℮●♁ꜞfi◄fi☺fi╩
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⇔√Ⱬꜞ◖ⱪ♃כ♃▬ⱪ─╙─≢№╢⁹ │ 12kg ≢⁸Ɑ▬꜡כ♪( )│ 5kg⁸

1 ─ ╩ ⇔≡⅔╡⁸ⱨꜟ◘▬☼─♦☺♃ꜟ ꜠ⱨ CANON EOS 5D Mar k

и ≤ 2 ─ GPS╩ ⇔⁸◖fiⱧꜙכ♃ ≢☻♥꜠○ ╩ ⇔√⁹ 

  

 23 ⌐ ™√ UAV        24 UAV ─ⱨꜝ▬♩  

5 ⅛╠ 6 ⌐⅛↑≡ 2 ♃כ♦⁸ ─ ╩ ≡√⅜ ⅜ ↄ ╩ ⌂ↄ↕╣√⁹3

─ ≢ 6 30 ≤ 7 1 ⌐ 3 ─ⱨꜝ▬♩╩ ™⁸ 1.7km 2 ⌐ √╢ 1,594

─☻♥꜠○ ( 3cm)╩ ≥♃כ♦─↓⁹√⅝≢⅜≥↓╢∆ ♁ⱨ♩ Radmetry

╩ ™≡ DSM( )⅔╟┘○ꜟ♁⸗◙▬◒ ╩ ⇔√⁹ ≢│⁸ ─ כ♦

♃≤ ⅜≢⅝⌂™√╘⁸ ꜟ♦⸗ה♪▬○☺₈ 250m ⱷ♇◦ꜙ₉( )╩ ™≡

─☺○▬♪ ╩ ⇔√≤↓╤ ≢ 41.7m ≢№∫√⁹∕↓≢⁸DSM( )⅛

╠☺○▬♪ ╩ ∂≡ DSM( )╩ ╘⁸↕╠⌐ ⌐ ⅜ ⇔√ 5m ⱷ♇◦ꜙ─

DEM( )╩ ∏╢↓≤≢⁸ ─ ─ ╩ ∫√⁹∕─ ⁸ ─ │

20-25m ≢№╡⁸╒╓ ⌐ ≢⅝╢↓≤⅜ ⅛∫√  23⁸  24 ⁹ 

 

 23 ○ꜟ♁⸗◙▬◒ ( 2.75cm) ⅔╟┘  

 

file:///E:/Dropbox/01_RISTEX/申請書関係/H25年度研究開発報告書/IMGP0597.AVI
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 24 ( ) 

 

ה UAV ⌐╟╡ ⇔√☻♥꜠○ ─○Ⱪ☺▼◒♩ⱬכ☻ ⌐╟╢ ─

≢─ ◓fiꜞ♃♬⸗ה ─  

─ №╢™│ √⌂ ╩ ↕∑√ ⅜ ≤⌂╢ ⁸∕╙∕╙─ ⅛╠

⌐⅛↑≡─ ⌐ ℮ ─ ⌐ ⅎ⁸ ⅛╠─ⱴ♠◒▬ⱶ◦─ ╛⁸

⌐╟╢ ⁸ ─ ─ ⌐╟╢ ╛∕╣╠⌐ ™ ∂√ ≢─♬☿

▪◌◦▪ ─ ─ ⁸ ⌂ ⅜ ∂≡™╢⁹↓─√╘⁸ ─ ה

─ ⌐│ ⌂ ⅜ ≤⌂╢⁹⇔⅛⇔⁸ ⌐ ⌂ ─ ⌐≈™≡│

ה ≢─ ⅜ ≢№╡⁸ ╛⅛⌂ ─ │ ≢№╢⁹ 

∕↓≢⁸ UAV ─ ⌐╟╡ ╠╣√ ≤◓ꜝfi♪♩▲ꜟכ☻╩ ╖ ╦

∑╢↓≤≢⁸ ⌐⅔↑╢ ─ ≢─ ⌂ ╩ ╠⅛⌐∆╢ ╩

∆╢↓≤╩ ⇔√⁹↕╠⌐⁸ ⌐╟╢ⱴ♠ ─ ⌐⅔↑╢ⱴ♠ ─ ⌐╟╢

─ ⌐≈™≡ ╩ ∫√⁹ 

│ ─ ™─ ≤⇔√  25 ⁹ ≢│ ⅜

4 km ╕≢ ⇔√ ⁸ │ ⌐ ⅜ ↄ ⇔√ ≢№╢⁹ │ UAV

( ) ♥◒ⱡ◦☻♥ⱶ Ⱬꜞ◖ⱪ♃כΓRobinΔ╩ ⌐╟╡ 2013 6

30 7 1 ⌐ 150m ≢ 0.8km×1.8km ─ ≢ ⇔√ Canon EOS 5D Mark 

II ╩ ⁹ │ 2.75cm№╡ ○ꜟ♁ ⇔≡ ™√⁹ ≢│ ⌐

⌐ ∆╢ ≢ ⇔√ ─ 3 ─ ꜝ▬fi 40m× ↕ 230m ⌐≈™≡─ ╩

⇔⁸ ─ ⅔╟┘ ⌐≈™≡ ⇔√⁹Line.12ה─ │ ⅛╠∕╣∙╣ 170m

150m Line.3 │ 430m≢№╢⁹⌂⅔ Line.12ה─ ≤⇔√ ╟╡╙ │ ⌐

↕╣ │ ⇔≡™⌂™⁹ │ 2014 3 ⌐ ⇔ ꜝ▬fi ⌐≈™≡

─ ╩ ⇔⌂⅜╠ ₁─ ╩ ⇔√⁹╕√⁸ ≢─ ─

─כꜗ♅☻◒♥─ ╟╡⁸ ⅜ ⅛╩ ⇔√⁹↕╠⌐ ꜝ▬fi ⌐⅔↑╢ 20m

─◒꜡ⱴ♠ה▪◌ⱴ♠─ ╩ ╟╡ ⇔⁸ ╩ ⇔√⁹∕─ ⁸ ─

⅔⅔╟∕─ ⌐ ╩ ⅝⁸∕─ ╩ ≤⇔√⁹∕⇔≡⁸ ⅛╠─ ⌐

∂√ ─ ╩ ⇔√⁹ 
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N 200m 

 

 

 

 

 

Line.1  

Line.2  

Line. 3 
 

 

 

 25 ⌐ ∆╢ ≢ ⇔√ ─ 3 ─ ꜝ▬fi─  

 ⌐ ∆╢ │⁸◒꜡ⱴ♠⁸▪◌ⱴ♠⅜ ╙ ≢№╡⁸ ⌐

─ꜘⱴ◙◒ꜝ⁸◖♫ꜝ⁸Ɫfiⱡ◐⁸∕⇔≡ ─☻◑⅜ ⇔≡™√⁹╕√⁸ ⇔√ⱴ♠

⌐│♬☿▪◌◦▪⅜ ↄ ╠╣⁸ 4 6m ─ ─ ╩ ⇔≡™√⁹

≤ ≢─ ⌐╟╡⁸ ─ ≢№╢◒꜡ⱴ♠ ┘▪◌ⱴ♠│ ♥◒☻♅

⅜כꜗ ⇔ↄ ⌂∫≡⅔╡⁸ ─ ╙ ∆╢↓≤≢ ≢╙⅔╟∕ ≢⅝╢↓≤⅜

↕╣√  26 ⁹ UAV ⌐╟╡ ⇔√☻♥꜠○ ⌐ ≠⅝ ⇔√○ꜟ♁⸗◙▬◒

│⁸ ⅜ 2.75cm≤ ⌐ ≢№╡⁸ ≤ ⇔√ ⁸ ─

( 20cm)≢│ ≢№∫√ 1 ─ ╩≢⅝╢ ⅜ ™↓≤⅜ ⅛∫

√  27 ⁹ ⌂ ≢│◒꜡ⱴ♠│ ╢™ ─ ╩ ≈ ─ ⅜ ╩ ╡

∆╟℮⌂ ≤⌂╢─⌐ ⇔⁸▪◌ⱴ♠│ ╖─№╢ ≢◒꜡ⱴ♠⌐ ⇔≡ ─│∫⅝╡

⇔⌂™ │╠╣↓⁹√™≡∫⌂≥כꜗ♅☻◒♥⌂ ─ ∆⌂╦∟ ⌐⅔↑╢ ─

┌⇔ ─ ™⅜ ™≡™╢≤ ↕╣√⁹∆⌂╦∟ ⅛╠ √ ⅜◒꜡ⱴ♠│ ╩ ₁

⌐ ⅝ ∆╟℮⌂ ≤⌂╢─⌐ ⇔⁸▪◌ⱴ♠│♥כⱩꜟ ≤⌂∫≡™╢↓≤⅜ ↕╣

√╙─≤ ⅎ╠╣√⁹√∞⇔⁸ ╛ ─ ≢│⁸↓╣╠─ │ ╕╢ ⅜ ╘╠╣√⁹

≤⌂╢ │ ≢ ⌂⅜╠╙ ─ ─ ⌐╟╡ ─ כꜗ♅☻◒♥╢∂

≢⁸◒꜡ⱴ♠ה▪◌ⱴ♠≤│ ⅝ↄ ⌂╡⁸ⱴ♠ ≤ ⌐ ∆╢↓≤⅜ ≢№∫√⁹√∞

⇔⁸ ≢─ ⌐≈™≡│⁸Ɫfiⱡ◐─ ⅜ ⌐ ∑∏╕√╛╛ ⅜ ⌐⌂╢

⅜ ╘╠╣√ ≢№╡⁸ ⌐◘◒ꜝ ≤◖♫ꜝ⌐≈™≡│ ─כꜗ♅☻◒♥⌂ │

╢↓≤⅜ ⌂⅛∫√⁹ ─♬☿▪◌◦▪⌐≈™≡│ ⅜ ≢ ⅜ ≢ ⅜

≤⌂╡⁸ ⌐ ⌐ ⅛∫≡ ⅝ √ ⅜ ─ ⅜כꜗ♅☻◒♥╢⌂≥ ≢№

╡⁸ ≢│ ≢№∫√⁹√∞⇔⁸ ≢ ─ ≤ ∂╢ │⁸∕─ ⅜

╣ │╛╛ ≢№∫√⁹ 

  

  

a) ◒꜡ⱴ♠         b) ▪◌ⱴ♠  

 26 ─ ≥כꜗ♅☻◒♥  
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c) ꜘⱴ◙◒ꜝ    d) ◌☻Ⱶ◙◒ꜝ    e) ◖♫ꜝ 

      

f ) Ɫfiⱡ◐          g) ♬☿▪◌◦▪ 
 

 27 ─ ─ ™≤ ─ ⅎ  

 

 28 ◓ꜝfi♪♩▲ꜟכ♦☻כ♃ 

⌐│⁸○Ⱪ☺▼◒♩ⱬכ☻ ♁ⱨ♩ eCognition Developer 8.8 ╩ ™≡⁸ ≈⅝

╩ ∫√  28 ⁹╕∏⁸ ─☿◓ⱷfi♥כ◦ꜛfi( )╩ ∫√⁹↓╣│ ⅛╠

⅜№╢ ╕≤╕∫≡ ∆╢ ╙⇔ↄ│ ⌐ ∆╢ ≢№╢⁹ ─ ⁸

─כꜘ▬꜠ ╖≠↑⌂⇔⁸ Ɽꜝⱷכ♃כ│ Scale =70, Shape=0.1, Compactness=0.5≤⇔≡⁸

☿◓ⱷfi♥כ◦ꜛfi╩ ⇔√⁹ ⌐▪◌ⱴ♠ ◒꜡ⱴ♠ ∕⇔≡ ─ ╩ ≡⇔≥♃כ♦

⇔⁸ ⌐╟╢ ≈⅝ ╩ ∫√⁹ ™√ ─(ꜟfiⱪ◘)♃כ♦ │⁸▪◌

ⱴ♠ 7 ⁸◒꜡ⱴ♠ 7 ≢№╢⁹ 

 
 29 ○Ⱪ☺▼◒♩ⱬכ☻ ⌐╟╢ ( ◒꜡ⱴ♠⁸ ▪◌ⱴ♠) 
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╩╙≤⌐⁸ ─ⱪכꜟ◓ ≤ ╩ ∫√⁹↓─ ⁸ ⌐♃כ♦ ™

√ 14 │ ≤⇔√⁹ ∫≡ ↕╣√ (A C)│⁸™∏╣╙ ≢ ╢≤ ≢╙▪◌

ⱴ♠⅛◒꜡ⱴ♠⅛─ ⅜ ⇔⅛∫√⁹▪◌ⱴ♠⅛◒꜡ⱴ♠⅛─ │ ⇔ↄ ╦╣√⅜⁸

↓╣ ─ ⌐≈™≡│ ⌂ ∆╢↓≤│≢⅝∏⁸◘◒ꜝ╛◖♫ꜝ⅜◒꜡ⱴ♠≤

↕╣≡⇔╕∫√⁹╕√⁸ ─ ≤⇔≡☿◓ⱷfi♥כ◦ꜛfi─ ⁸1≈─ ⅜ ─○Ⱪ☺▼

◒♩⌐ ⅛╣╢ ╛⁸ ─ ≤ ╦↕∫≡⇔╕℮ ⅜№∫√⁹ 

 12  

  

 30 ≤◓ꜝfi♪♩▲ꜟכ♦☻כ♃─  

( ⅜▪◌ⱴ♠⁸ ⅜◒꜡ⱴ♠⁸ ⅜ ⇔™ Ᵽ♠ (A C)⅜ ) 

◒꜡ⱴ♠≤▪◌ⱴ♠─╖╩ ≤⇔≡ ╩ ∫√≤↓╤⁸ │ 84.2 ≢№∫√  

ה30  12 ⁹∕─ ─ ╛ ⅜ ⅝⌂ ≤⌂╢√╘⁸ ≢│⁸ ─ ⌐╟

╢ 1 ≢─ │ ≢№╢↓≤⅜╦⅛∫√⁹ ─ ─╖≢─ ⌐

│ ⅜№╢√╘⁸ ─ ─√╘⌐│ ╛♃כ♦─ ╩ ≢

ⅎ√ DSM ⌂≥─ √⌂ ─ ⅜ ≤ ⅎ╠╣╢⁹ 

∕↓≢ ⌐⁸DSM ─ ╩ ⇔√ ⌐ ⇔⁸○Ⱪ☺▼◒♩ⱬכ☻ ─ ⌐╟╢

─ ╩ ╖√⁹ ⌐│⁸○Ⱪ☺▼◒♩ⱬכ☻ ♁ⱨ♩►▼▪ eCognition 

Developer 8.9 ╩ ™√⁹Line.2 ─ ⅔╟∕ ─ ╩◘fiⱪꜟ ♃כ♦ ≤⇔≡

⇔√⁹◘fiⱪꜟ─ │ ─₈▪◌ⱴ♠₉₈◒꜡ⱴ♠₉₈ꜘⱴ◙◒ꜝ₉₈◖♫ꜝ₉≤⇔√⁹

₈♬☿▪◌◦▪₉│ Line.2 ─ ⌐ ⇔⌂™√╘ │ ╘≡™⌂™⁹╕√↓╣⌐ ⅎ≡₈

₉₈ ₉╩ ⇔◘fiⱪꜟ≤⇔≡ ⇔√⁹ 

◘fiⱪꜟ╩╙≤⌐⁸ ⌐╟╢ ⅝ ╩ ∫√⁹ ≤⇔≡⁸○Ⱪ☺▼◒♩

─ ─כꜘ▬꜠ ─ ⅔╟┘ DSM ─ ╩ ™√⁹ 

 

 

 31 ⅝ ─√╘─◘fiⱪꜟ 

Ẽ▪◌ⱴ♠ Ẽ◒꜡ⱴ♠ Ẽꜘⱴ◙◒ꜝ Ẽ◖♫ꜝ Ẽ  Ẽ  
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─ ⌐╟╡⁸ ⌐ ™√ ⅔╟┘ ╩  32⌐ ∆⁹ 

≤ ╩ ™⁸ ─ ╩ ∫√⁹ ⌐│ ─ ─ ◘

fiⱪꜟ⌐ ™√ ╩ ™√ ╩ ™√⁹ ─ │ ⌐╟╡ ∫√⁹◓ꜝfi♪♩▲ꜟ

│♃כ♦☻כ ─ⱪכꜟ◓ ─ ╩ ⌐⇔≡™╢⁹ ─ │ ─○Ⱪ☺▼◒

♩⌐ ⅛╣≡ ↕╣≡™╢√╘⁸ ─ ≤ ─ │ ⌐│ ⇔⌂™⁹∕↓≢⁸

⅔╟∕ ─ 8 9 ⅜ ↑╣┌₈ủ₉⁸ ⅜ ∫≡™╣┌₈Ἡ₉≤⇔⁸ ─

⅜ ∫≡™╢ ╛ ⌐ ℮ │₈ỏ₉≤ ⇔√⁹ │⁸(1)ỏ╩ ≤⇔√

ủ/(ủ+Ἡ+ỏ) ⁸(2)ỏ╩ ⅛╠ ⇔√ ủ/(ủ+Ἡ) ⁸─ 2

≈─ ≢ ⇔√⁹ 

─ │  13─ ╡≢№╢⁹◒꜡ⱴ♠│ 80%─ ≢ ∆╢↓≤⅜≢⅝√⁹

≢▪◌ⱴ♠─ │ỏ╩ ⌐ ╘╢ 41.5%⁸ ╘⌂™ ≢╙ 57⁹9%─ ≤⌂∫√⁹

╕√ ⌐≈™≡╙⁸ꜘⱴ◙◒ꜝ≢ 39.6%≤ 48.7%⁸◖♫ꜝ│ủ─ ⅜≢⅝∏⁸ │ 0%

≤⌂∫√⁹↓╣╠╩ ⇔√ │⁸ỏ╩ ⌐ ╘╢ 50.5%⁸ ╘⌂™ 62.9%≤⌂∫

√⁹ 

 

 

 

 32 ⌐ ™√ ⅔╟┘  

 

◒꜡ⱴ♠─ ⅜ ⅛∫√ ≤⇔≡│⁸◘fiⱪꜟ≤⇔√ ⌐◒꜡ⱴ♠⅜ ⅛∫√↓≤⅜

→╠╣╢⁹ ≢▪◌ⱴ♠─ ⅜ ⅛∫√ ≤⇔≡⁸ ─ ⅜◒꜡ⱴ♠⌐ ↕╣

√ ⅜ ⅛∫√↓≤⅜ →╠╣╢⁹ ─ ≢ ⅜ ╢ↄ ⅜│∫⅝╡⇔≡™╢ ⅜◒

꜡ⱴ♠≤⇔≡ ↕╣≡⇔╕∫√⁹ ⌐≈™≡│⁸◘fiⱪꜟ ⅜ ⌂ↄ⁸ ─ №╢™

│ ⅜ ─ ⌐ ↕╣√ ⅜ ⅛∫√⁹ 

 

Ẽ▪◌ⱴ♠ Ẽ◒꜡ⱴ♠ Ẽꜘⱴ◙◒ꜝ Ẽ◖♫ꜝ Ẽ  Ẽ  
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 13 ─  

Line.2  
 
◘fiⱪꜟ

 
 ủ Ἡ ỏ 

 

ủ/(ủ+Ἡ+ỏ) ủ/(ủ+Ἡ) 

▪◌ⱴ♠ 205 99 106 44 32 30 41.5% 57.9% 

◒꜡ⱴ♠ 264 202 62 49 11 2 79.0% 81.7% 

ꜘⱴ◙◒ꜝ 57 9 48 19 20 9 39.6% 48.7% 

◖♫ꜝ 9 3 6 0 3 3 0.0% 0.0% 

♬☿▪◌◦▪ 0 0 0 - - - - - 

 535 313 222 112 66 44 50.5% 62.9% 

 

│⁸○Ⱪ☺▼◒♩ⱬכ☻ ─ ╙ ⌂ ╩ ™≡ ╩ ╖√⁹∕─

⁸◒꜡ⱴ♠─ │ ™ ≢ ℮↓≤⅜≢⅝√⅜⁸∕─ ─ ⌐≈™≡│ ⅜

ↄ⌂∫√⁹ ⁸♬☿▪◌◦▪╩ ╗ Line .1≢╙ ╩ ℮↓≤≢ ℮ ≤⌂╢ ⅜№

╢⁹╕√⁸ ─Ɽ♃כfi╩╟╡ ⇔ↄ ⇔⁸ ╩ ∆╢ ⅜№╢⁹⇔⅛⇔⁸

─ ⌂ ⌐│⁸○Ⱪ☺▼◒♩╩ ─ ≤ ↕∑╢↓≤⅜ ≢№╢⁹∕─√

╘⌐⁸☿◓ⱷfi♥כ◦ꜛfi─Ɽꜝⱷכ♃כ ╩ ∆╢ ╙ ≢№╢⅜⁸ ╩

ⅎ╠╣╢ ⅎ┌╟╡ ⌂ DSM ≤⌂♃כ♦ ⅜ ⅎ╠╣╢↓≤⅜ ╕⇔™≤™ⅎ╢⁹ 

 

 

 33 ─ ─  

 

─ ≢⁸ ⅜№╢ ╕≤╕∫≡ ∆╢ ╙⇔ↄ│ ╩ ⌐⁸

≢─ ─ ≤⇔≡ ⌐ⱪ꜡♇♩⇔⁸ ꜝ▬fi─ ─ ╩

╠⅛⌐⇔√  33 ⁹ 

∆╢≤⁸Line.1 ≢│ ⅛╠ 240m ╟╡◒꜡ⱴ♠⅜⁸╕√ 310m╟╡▪◌ⱴ♠⅜
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⇔ ╘≡™√⁹♬☿▪◌◦▪│ 290m╕≢ ⅜ ╠╣⁸ ⌐ 260m╕≢│ ⌐ ⇔

≡™√⁹ ↄ 260 m ⅛╠ 320m ╕≢│◒꜡ⱴ♠⅜ ⇔≡™√⁹ ─ ꜘⱴ◙◒ꜝ

│ 340m⅜ ╡≢№╡⁸ ─ │ ⌐▪◌ⱴ♠≤ꜘⱴ◙◒ꜝ─ ≤⌂∫≡™√⁹

Line.2 │⁸Line.1 ≤ ⌐ ─ 280m╕≢│♬☿▪◌◦▪⅜ ⌐ ⇔≡⅔╡⁸

330m╕≢∕─ ⅜ ╘╠╣√⁹◒꜡ⱴ♠│ 200m⅛╠ ⇔ ╘√⅜⁸ ⌐ ∆╢

⅜ ∆╢ ≢№╡⁸ ≤⌂╢─│ 280m ≢№∫√⁹▪◌ⱴ♠╙ 230m

⌐ 1 ─╖ ╣≡ ⇔≡ ⇔≡™√⅜⁸ ⅜ ↄ⌂╢─│ 330m ⅛╠≢№∫√⁹⇔⅛

⇔ Line.1 ≤│ ⌂╡⁸ ─ │ ╘╠╣∏⁸╕√ ⅛╠ 360m │ ≤⌂∫

≡™√⁹Line.3 │⁸ ─№╢ ─ ≢№∫√↓≤⁸ ─ ☿fi♃כ

⅜ ≤⌂╡ ─ ™⅜ ⇔√↓≤≢⁸ ⅜ ∂√ ⅜ ╙╕≤╕∫≡ ╢ ≢№╢⁹

⌐◒꜡ⱴ♠≤▪◌ⱴ♠─ ≢№╢⅜⁸ ⅛╠ 430m 530m╕≢│▪◌ⱴ♠⅜ ∆╢

⁸ꜘⱴ◙◒ꜝ ─ ⅜ ∂╡⁸ 530m 600m ≢│ ◒꜡ⱴ♠⅜ ⇔√ ⁸ 600m

│ ▪◌ⱴ♠⅜ ⇔≡™√⁹⌂⅔⁸↓─ ꜝ▬fi ≢│ ⌐╟╡ ≢ ╣≡™√

ⱴ♠ ─ ≢⁸ 100 ─ ╙ ↕╣√⁹ 

 ꜝ▬fi ─ ⅛╠─ ─◒꜡ⱴ♠ה▪◌ⱴ♠─ │⁸ ⌐ ⇔√ Line.1ה

2≢│ ≢ ⇔√ ╩ ⇔√  34 ⁹∆⌂╦∟⁸™∏╣╙◒꜡ⱴ♠│ ⅛╠ 290m

⌐⁸▪◌ⱴ♠│ 350m ⌐ ─Ⱨכ◒⅜ ╘╠╣√↓≤≢№╢⁹ ─ⱴ♠ │

⌐│ ≢№╡⁸ ☻♩꜠☻⌐ ∆╢ ─ ─ ⌐ ≠ↄ ─ ─

⅜ ™⁹ ⁸ │ Line.2 ─ ⌐ ⇔≡ ⅛╠ 100m ╕≢ⱴ♠ ⅜ ⇔≡

⅔╡⁸↓╣╠ ─ⱴ♠ │ ≢│◒꜡ⱴ♠ ≢№∫√⁹ ⌐╟∫≡⁸╟╡ ─

◒꜡ⱴ♠⅜╒≤╪≥ ≤⌂╢ ⁸Line.12ה⌐⅔™≡◒꜡ⱴ♠─ ⅜ ⇔ↄ ∆╢

⅛╠─ ⅜ ╘╠╣⁸∕╣⅜ 270m Line.1 290m Line.2 ≢№╢↓≤⅜ ╠⅛⌐↕

╣√⁹⌂⅔⁸ ≢│ ⌐ ⅛╠─ ≢ ⅜ ⇔ↄ ↄ⌂╢↓≤⅜

↕╣≡⅔╡⁸∕╣│ ꜝ▬fi─ ≤ ⌡ ⇔≡™√⁹∆⌂╦∟⁸ ≢◒꜡ⱴ♠

⅜ ⌐ ∆╢ ⅛╠─ ⅜ 280m≢№╢↓≤⁸╕√ ─Ⱨכ◒│ 290m

≢№╢↓≤⅜ ⌐╟╡ ╠⅛⌐↕╣√⁹ 
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 34 ⅛╠─ ─◒꜡ⱴ♠ה▪◌ⱴ♠  

 

⁸UAV ⌐╟╢ ≤◓ꜝfi♪♩▲ꜟכ☻╩ ╖ ╦∑╢↓≤≢⁸ ≢─

╩ ⌐ ≢№╢↓≤⅜ ↕╣⁸ ─ ⌐ ≢№╢↓≤╩ ╠

⅛⌐⇔√⁹∕⇔≡ 2013 ⁸ ╟╡ 1)♬☿▪◌◦▪ 2)◒꜡ⱴ♠ 3)▪◌ⱴ♠ 4)ꜘⱴ◙
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♠ⱴ◌▪הꜝ◒ Line.1 ╙⇔ↄ│ 4) Line.2 ≤⌂╢ ⌂ ╩ ⇔≡™

√⁹™∏╣─ꜝ▬fi╙ 2010 ≢│ ╟╡ │ ⌐◒꜡ⱴ♠ ≢№∫√⅜⁸

│♬☿▪◌◦▪⅜ ⇔≡™√⁹╕√⁸◒꜡ⱴ♠ ⅜ ↄ ╘╠╣╢─│ ⅛

╠ 280m ≢№╡⁸↓╣⌐│ ⅛╠─ ⌐╟╢ ─ ─ ™≢│⌂ↄ⁸

─ ⌐╟╢ ─ ⅜ ⇔≡™╢≤ ⅎ╠╣√⁹ ⁸╟╡ ─ Line.3

≢│ ─╒≤╪≥⅜ ⌐╟╢ ╩ ╣≡⅔╡⁸↓─√╘ ─ │⁸

≢│ ⅜ⱴ♠ ╩ ≤⇔≈≈╙ ⅜ ∆╢ ≢№∫√↓≤⅜ ╠⅛⌐↕╣√⁹

╩ ™╢↓≤≢⁸ ⌐ ─ ≢─ ⅜ ≢№╡⁸ ─ ◖

☻♩⅛≈ ⌂⸗♬♃ꜞfi◓⅜ ≤ ⅎ╠╣╢⁹ 

 

2-2-4. ─꜠☺ꜞ▪fi☻ 

─ ╡ ↓⇔≤ ─√╘─ ╡ ╖ 

ה ≤≤╙⌐⁸ ⅔╟┘ ─√╘─♪fi◓ꜞ ─  

⌐≈™≡⁸ ⇔ ⌐╟╢ ≠ↄ╡╩ 2013 6 23 ⌐₈ ⇔ ▬ⱬfi♩₉≤

⇔≡ ⇔√⁹↓╣│⁸♪fi◓ꜞ ≢│◖♫ꜝ╛◌◦ ─Ⱪ♫ ─ ─ │ ∆╢↓≤

│≢⅝╢╙──⁸ ─ ⌂ ⌐≈™≡ ₁─ ─ ─ ∆ ⌐ ╩ ℮─│

≢№╢↓≤⁸ ≢ ─ ╩ ⅛∆↓≤≢ ⌐ ⌂ ─ ⁸ ⌐

⌐ ∆╢ ⌐≈™≡⁸ ↄ─ ⅜ ≢№╢↓≤╩ ╖⁸⅛≈ ⅜ ⇔

≤™℮ ─ ⌐ ∆╢↓≤≢∕─ ─ ⌐ ⅜ ↄ↓≤╩ ⇔≡⁸↓

─ ⇔╩ ⇔√⁹ 

▪fiⱧכꜞ◓│ ⌐ ⇔⁸ ─ ⌐ ∆╢ ╟╡ ─ ⁸ ה ↕

∑╢ ╩ ⇔√ ⇔ ─ ⁸ ┼─ ⇔ ╖≤™∫√ ≢⁸●ⱴ☼Ⱶ⁸◒꜡⸗☺⁸◖◗

ⱷ►♠◑⁸Ɫ♫▬◌♄⁸ⱶꜝ◘◐◦◐Ⱪ⁸ꜘⱴⱩ◐⁸►◓▬☻◌◓ꜝ⁸⸗Ⱶ☺▬♅◗⁸♠ꜞⱣ♫⁸

ⱴꜚⱵ⁸♬꞉♩◖⁸▪○◐ ─10 ⌐≈™≡ 1,000 ─ ⇔ ╩ ∆╢↓≤⅜ √⁹

↓─ │⁸ ─ ⌐╟∫≡ 1 ╒≥ ╩ ™⁸ ⇔√≤↓╤≢ⱳ♇♩ ⌐

⇔⁸ ⌐♪fi◓ꜞ ╩ ⇔≡™╢ ─ ⌐ ⇔⁸ ⇔√⁹↓╣╠│

─ ╟╡ ↕╣√ ≢№╡⁸ ⅛╠ ∟ ╕╣√ ⌐ ⇔⁸ ⌐⅔↑

╢ ─ ╩ ⇔≡™╢⁹↓─╟℮⌂ ╩ ╙ ⅎ ⇔√╙─

╩ ™≡▬◓Ⱡ╛ ─ ╩ ∫≡™ↄ↓≤⅜≢⅝√⁹ 

 

  

 

 

 

 

 

 

 

 

  

 25 ♪fi◓ꜞ ─          26 ─  

 

▫♥♬ꜙⱵ◖ה ₈╖╪⌂─ ₉⁸₈ ─ ₉─ 2013 4 7  

─◖Ⱶꜙ♬♥▫ ⁸ ≤⁸∕─ ─√╘─

╩ ⇔≡™ↄ ─ ≤⇔≡⁸ ⌐ ™ ⌐ ╖╪⌂─ ⅜ ╠╣√⁹ │
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⅜ ⇔⁸ ─ ה ╩ ⅜ ⇔√  35 ⁹ 

╖╪⌂─ ⌐│⁸₈ ─ ₉≤ ↑╠╣√ ⅜№╢⁹↓↓⌐│⁸ᵑ ⌐╟∫≡ ╦╣√

─ ™ ⅜ ╘╠╣√ ⁸ᵒ╖╪⌂─ ≢ ∆╢ ─√╘─Ɫכfl─ ⁸ᵓ ─

≢ ↕╣√ ⁸ᵔ ─ ⌂◒כ♬ꜚ√╣™╡≥╩ ⌂≥⁸ ₁⌂ ⅜ ╠╣≡™

╢⁹ᵑ─ ™ ╩ ╘√ ≢│⁸ ≢ ╩ ↑√⅔ ─♃▬ꜟ╛ ─ ╛ ╩ ╘⁸

≈ ≈ ⌐ ⅝ ╘╕√⁹ᵒ─Ɫכfl─ │⁸ ─◄ꜟⱨ─ ─ ↕╪⌐↔ ╩

⅝⁸ ⌐ ╕╣√ ↕⌂ ─ ⌐⁸ⱬꜟ●⸗♇♩⁸꜡כ☼♀ꜝ♬►ⱶ⌂≥─Ɫכfl╩ ⅎ√⁸

ᵓ─ │⁸▪ꜝ◌◦⁸◦ꜝ◌◦⁸ꜘⱩ♠Ᵽ◐⁸◖♫ꜝ⁸ꜘⱴ◙◒ꜝ⌂≥ ─ ╩ ™≡

─ ╩≈ↄ∫√⁹↓╣⌐╟╡⁸ ™ ─ ⅛╠ ╩ ╢ ⅜ ≢⅝╢⁹ᵔ─

─ ╩≤╡™╣√ ≢│⁸ ─ ─ ₁─↔ ╩ ≡⁸Ⱪכ♃fiⱣfiⱩכ⌂≥

≤ ─ ⇔™ ╩ ╘ 80 ╩ ⌐ ⅎ ↑√⁹ ≤⇔≡⁸ ↕™⌂⅜╠╙╖╪⌂─

™─√ↄ↕╪ ╕∫√ ≤⌂∫√  27 ⁹ 

2013 7 10 ⌐⁸₈╖╪⌂─ ₉─ ╩ ⅎ╕⇔√⁹6 9 ─ ⁸NPO

₈⅜╪┌♇≤!! ₉─ⱷfiⱣ⁸╘∂│╩כ ─╖⌂↕╪╙ ≤ ─ ⌐ ╦╡⁸ ╣≡

╩ ⅎ╢↓≤⅜≢⅝╕⇔√⁹ │⁸ ─ ⁸ ╛ ─╖⌂↕╕ 100 ─ ⅜

↕╣⁸ ⌂ ╦™≤⌂∫√⁹ 

│⁸ ⌂≥─ ⅜ ↑╠╣⁸ ─6 ┼─ ≤⌂╢ ≤⌂∫√⁹ 

  

 

 27 ─  

 35 ╖╪⌂─ ─ ─       

 

↕╠⌐⁸ ─ ╩ ⌐ ∆√╘⁸⁸ ♁ⱨ♩STREAM ╩ ™≡ ⇔√⁹

ה │⁸ ─ ⌐⅔↑╢⁸ ╙ ⅜ ⌂ ─

ה ╩ ™√⁹ ╩ ─  36⌐ ∆⁹ │⁸╖╪⌂─ ┼ ⌐

∆╢ ╛ ─ ╩ ⇔√⁹ ─ ╩ ∆╢√╘⌐⁸ ╛ ⅜

≢⅝╢ 400mm ─ⱷ♇◦ꜙ◘▬☼≢ ⸗♦ꜟ╩ ⇔√⁹ 

 37⌐⁸ ↕≢№╢ 1.5m⌐⅔↑╢ ה ─ ─ ╩ ∆⁹╕√

₩ ─ ⌐⅔↑╢ ╙ ∆⁹ ╩╖╢≤⁸╖╪⌂─ ┼ ⅛╠ ∆╢ 3 

m/s ─ │⁸ ╛ ⅜ ⇔⁸╖╪⌂─ ─ ≢│ 1 m/s ╕≢ ⇔≡™╢

⅜ ╠╣╢⁹ ╩╖╢≤⁸ ─ ⌐ ∆╢ ─ ↕⌐⅔™≡⁸ ⅜ 1 m/s

╕≢ ⇔≡™╢↓≤⅜ ⅛╢⁹ ╟╡⁸ ↕⌐⅔↑╢ ─ ╩ ⌐

╟∫≡ ⇔√ ⁸ ⌐ ≤⇔≡ ⌐ ⅎ√ ─ ⅜ ™↓≤⅜ ↕╣⁸

≢ ⇔√ │ ╣√ ╩ ≈↓≤⅜ ↕╣√ 
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 36 ≤  

 

  

 37 ↕ 1.5m ─ ה ─ ⌐⅔↑╢ ה ─  

 

ה ⌐⅔↑╢ ─ⱥ▪ꜞfi◓ 

2012 ─ ≢─ⱥ▪ꜞfi◓⌐ ⅝ ⅝⁸2013 8 6 ⌐ ┼ⱥ▪

ꜞfi◓╩ ⇔√⁹ⱥ▪ꜞfi◓─ │⁸1 ⌐⅔↑╢ ≤─⅛⅛╦╡⁸2 ∕╣╩

╘←╢ ◖Ⱶꜙ♬♥▫⁸3 ─ ⌐≈™≡─ ╛ ™╩ ∆╢↓≤≢№∫√⁹ 

─ ⌐ ⅜╢ │⁸ ⅛╠ ≤⇔≡ ⅜ ╖╠╣≡⅝√⅜⁸ ─

⅝≤⇔≡⁸1934 ⌐ ╕╢ ≢─ ⅜ ─ ╩ ∆╢ ≢ ⅝⌂

╩ √⇔√⁹ ╙↓─ ⌐ ⇔√ ≢№╡⁸ ≤ ⌐ ╦∫≡⅝√⁹ ─

⌐ ⇔≡│⁸ ⁸ ⁸ ≤ ≤│ ─ ⌐╟╢

⁸ ⌐ ⅛╣≡™╢╙── ─ ╛ ⌂ │ ─ ⌐╟╢╙─≢№∫√⁹ 

30 ⁸ ─ ─ ⅜ ⌐╟∫≡ ⌐ ╦╣≡⅝√⁹ │⁸

30 ⅛╠ 50 ⌐⅛↑≡⁸ ⅛╠─ ╩ ↑≡⁸ ─ ∆╢

╛ ⌐ ─ ⌐╟╡ ↕╣≡™√ ⌐╟∫≡ ↕╣√╙─≢№╢⁹ ⌂

≤⇔≡⁸ ⌐╟╢ ─ ─ ╡≤ ↕╠™⅜ ╦╣≡™√⁹ │⁸ ≢ ⅝ ↑

⌐ ╦╣≡⅔╡⁸ ─ ╠⇔⌐⅔™≡│ ⌂ ≢№∫√√╘⁸ ↕╠™─ ⌐│⁸
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⅛╠ ⅜ ⇔⁸ ╩ ⌐ ╣√≤™℮⁹╕√ ─ ≤⇔≡ ≢─◐ⱡ◖

╡╙ ╦╣≡™√⁹ 

S↕╪ ⁸60 │⁸ │⁸ ⅛╠ ⌐⅝√ ⌐≤∫≡│⁸ ⌂™

─ ≢№∫√≤™℮⁹╕√⁸↓─ ⌐│⁸1 √╡ ─ ≢ 300 ─

⅜ ↕╣≡™√⁹╦∏⅛─ ≢╙⁸ ⌐≤∫≡│⁸↕↕╛⅛⌂ ┘≢№∫√≤™℮⁹

╕√⁸ │ ─ ≤⇔≡╙⇔┌⇔┌ ↕╣≡™√⁹↓℮⇔√ ⅛╠⁸ │

╩ ≤⇔≡ ╠╣√╙──⁸ ─√╘─ ⅜⌂↕╣√╡⁸ ≤⇔≡ ∟

∫√╡∆╢ ≤⌂∫≡⅔╡⁸ ◖Ⱶꜙ♬♥▫─ ≤╙⌂∫≡™√↓≤⅜╦⅛╢⁹ 

 

  

 28 ⱥ▪ꜞfi◓─  

 

 

 38 ╩╘←╢ ─  

 

≢ ╦╣√ ─ ⱪ꜡◦כ▪ꜟ♃☺♦╢╟⌐ꜟ♦⸗ꜟꜗ☺כ◌▬fl─  

⌐╟∫≡ ╦╣√ ─ ╩ ⌐⁸ ┼─ⱥ▪ꜞfi◓ ⌂≥╩ ⌐ⱪ꜡

╩◓fiꜞ♦⸗ꜟꜗ☺כ◦ ∫≡ ─ ╩ ⇔⁸꞉כ◒◦ꜛ♇ⱪ⌂≥╩ ∂≡ⱨ▫כ♪Ᵽ

♇◒╩ ≡ ╩ →≈≈⁸ ─╕∟≠ↄ╡⌐ ∆╢ ╡ ╖╩ ∫√⁹ 

⅛≈≡─ ╩ 3 ─ ≤⇔≡ ∆╢√╘⌐│⁸ ─ ╛⁸ ─ ⁸

╛ ≤─ ╩ ∑╢╟℮⌂ ⁸╠⅛ꜟכ◔☻⌂ ─ ⅛╠╖√ ⁸

─ ⌂≥ ₁⅜ ⌐╙≈ ≢╕ꜟכ◔☻─ ⌐ ∆╢↓≤⅜ ≢№╢⁹∕

↓≢ ≢│ ⌂ ╩ 3 ∆╢√╘⌐⁸ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜞfi◓≢ ⌂⸗♦ꜟ

╙ ⌐ ℮↓≤⅜ ⌂♁ⱨ♩►▼▪≢№╢ CityEngine ╩ ™╢↓≤≤⇔√⁹CityEngine │⁸

ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜞfi◓≢ 2 ╠⅛♃כ♦  כꜗ♅☻◒♥╢№─ ⅝─ 3 ─

╛ ╩ ∆╢♁ⱨ♩►▼▪≢№╢⁹Computer Graphic Architecture ─ⱪ꜡◦כ☺ꜗꜟ⸗♦

ꜞfi◓─√╘─ CGA Shape Grammar ⌐╟∫≡⁸⸗♦ꜟ─ ⱴ♇Ⱨ─כꜗ♅☻◒♥╛
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fi◓─ ╩ꜟכꜟ─≤⌂ ╩ꜟכꜟ─╠╣⧵⁸⇔ →≡ 3 ⸗♦ꜟ⅜ ꜟכꜟ⁹╢╣↕

│⁸ ⁸ ⁸ ⁸ ⇔ ⇔ ─ ⌂ ╖ ╦∑⌐╟╡⁸ ─ ╛ ⅝↕⌂≥─ 3

─ ─Ɽ♃כfi╛ ⅜ ╘╠╣╢⁹∕╣╩⁸2 ⌐♃כ♦ ↕╣√ ─ ⅝↕╛

─ ⌂≥─ ┼ ╦∑╢↓≤≢⁸ ╩╙∫√ ─⸗♦ꜟ╩⁸ ⌐╦√╡

≢ ∆╢↓≤⅜ ⱪⱨ□▬ꜟ⁸Geodatabaseכ▼◦⁸√╕⁹╢⌂≥ GDB ⁸ ♃כ♦ DEM

⌂≥─ GIS ♦כ♃─ ╛ ╩ ╖ ╗↓≤⅜≢⅝╢⁹∕╣╠─ ⅜⌂™ ⌐│⁸

DXF ≤⇔≡ CAD ╛♃כ♦ ╩♃כ♦√⇔☻כ꜠♩╠⅛ ╛ ≤⇔≡ ∆╢↓

≤⅜≢⅝╢⁹ 

 

 39 ─ⱪ꜡☿☻≤  ♃כ♦√⇔

 

 39⌐ ─ⱪ꜡☿☻≤ ╩♃כ♦√⇔ ∆⁹3 ─ⱬכ☻≤⌂╢ 2 ⌐

│⁸ ─ 2010 8 ⌐ ↕╣√ 25 cm─ ╩ ™√⁹

─ GIS ⁸│≢♃כ♦ ╡ ↕╣√ ⅜ ↕╣≡™⌂⅛∫√╡⁸ ⌐╟∫

≡ ≤ ─ ⅜ ↕╣≡™⌂⅛∫√╡⇔≡™√⁹╕√ ⸗♦ꜟ─ ─ ╩ ←√

╘⌐╙⁸ ⅛╠ ⁸ ∑ ⁸ ╡ ⁸ ≤ ╡ ─ ╖ ╦∑⁸

─ ⁸ ≤ ≡─ ™ ╩ ⇔√ ≢⁸ ⁹√⇔☻כ꜠♩╩ ╛

⌂≥─ꜝfi♪☻◔כⱪ ╙ ⅛╠ │♃כ♦√⇔☻כ꜠♩⁹√⇔☻כ꜠♩╩

DXF ┼♃כ♦ ⇔⁸ ┼─ⱥ▪ꜞfi◓ ╛ ╩ ⌐⁸ ╛ ─ ⌐

♃▬ⱳ꜡☺כ≤⇔≡ ⇔⁸CityEngine ≢ ╖ ╪∞⁹ ♃▬ⱳ꜡☺⁸│ꜟכꜟ─כ ┼

─ⱥ▪ꜞfi◓ ⅛╠ ─ ╦╣ ╩ ⇔⁸ √ ─ ╩ ⇔≈≈ ⇔√⁹∕─ ⁸

╛ ∆╢ ─ ⁸ ─ Google☻♩ꜞכ♩ⱦꜙכ ⱦ♩כꜞ♩☻⁸

כꜙ ⅛╠ ╛ ─ ╩ ⇔√⁹ ♃▬ⱳ꜡☺⁸│ꜟכꜟ─כ ─ ╩

⌐ ╛ ╩ ╘√⁹ ≢│ ─ ╛ ⌐╟╡ ↕╣╢⁸ ─ ─

≤∕─ ≢─ ─ ╩ ≤⇔≡™╢√╘⁸ ─⸗♦ꜟ≢│⁸ ₁─ ╛ 1 1

╩ ⌐ ⇔⌂™↓≤≤⇔√⁹ ⌂ ⌐ ≈ ╛⁸ ⌐╟╡ ─ ⅜ ≤⌂

∫≡™╢ │⁸ ≢ ⇔√⁹╕√ ↕╣√ ⌐╟╡⁸ ⌐ ⇔√ ≢│

↕╣≡™⌂⅛∫√ ╛ ⌐ ↕╣√ ⌂≥⌐≈™≡│⁸ ┼─ⱥ▪ꜞfi◓─ ⌐
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╩ ↑≡ ה ╩ ⅎ√⁹ 

⅛╠ ╘╠╣≡™√ⱥ▪ꜞfi◓ ─ ≢│⁸ ─ ╩ ™≡⁸ ─

╠⅜⌂⇔☻כ꜠♩╩ ─ ─ ⅜ ↕╣√⁸↓╣╠─ 6 ⁸

3 ╩ ⌐⁸ ─ ≤ ╩ ⇔√⁹ ─ │⁸ ⌐│ ⅝

≢№∫√⅜⁸ │ ─ ⌐╒≤╪≥ ≡ ⅎ╠╣≡™√⁹ ─ ╛ ⌐

╦╠∏⁸ⱥ▪ꜞfi◓⅜↕╣√ ≡─ ≢ ⅜ ⌐ ⇔≡⅔╡⁸ ↄ─ ≢ ⅜

≤ ┘⌐ ≡╠╣≡™√⁹↓╣│⁸ ─ ↄ≢│ ⅜ ╕╣≡⅔╡⁸ │ ╣

╛⁸ ⁸ ╛ ≤⇔≡ ™╠╣≡™√↓≤╛⁸ ─ ⌐ ⅜№∫√↓≤⁸

≢№╡≥─ ≢╙ ⌂ ╩ ↑╠╣╢⌂≥─ ⅜ ⇔√╙─≢№╢≤ ⅎ╠

╣╢⁹╕√⁸ ⅛╠ ╛ ╕≢ ⌐⌠╣∏⌐ ≢⅝√≤™℮ ╙ ↕╣√↓≤⅛╠⁸

≤ │⁸ ╛ ≢ ⇔≡™√≤ ↕╣√⁹ 

⌐≈™≡│⁸ ≢ ⌐╖╠╣╢⁸ ─ ⅛╠─ ╛ ╩ ←

╛⁸ ─ ╛⁸ ─ⱦ♬ꜟⱢ►☻⁸⌂≥⅜ →╠╣√⁹ ⌐

─ ╩ ⌐ ⇔≡™√↓≤╙ⱥ▪ꜞfi◓ ─ ≢ ↕╣√⁹ 

─╟℮⌂ ╩╙≤⌐⁸ⱥ▪ꜞfi◓─ ≢╙ ─ ⅜╖╠╣╢

↓≤╩⁸ ─ ⅛╠ ≢ ⇔√⁹ ─ ⅛╠⁸ ─ ─ ╩

∆╢ ≤⇔≡⁸ ╩╙≤⌐ ⁸ ≤ 2 ≡ ⁸ⱦ♬ꜟⱢ►☻⁸

⁸ ⌂≥─ ⁸ ⌂≥─ ⁸ ╛ ⁸ ↑ ⁸Ⱪ꜡♇◒ ─ 14 ─

♃▬ⱳ꜡☺כ≤⇔≡ ⇔√  40 ⁹↓╣╠─ │⁸ ─ ⅛╠ ⇔√ DXF

⌐♃כ♦ ↕∑√⁹ 

ⱥ▪ꜞfi◓ ╩╙≤⌐⁸╕∏ ─ ╠⅛כꜙⱦ♩כꜞ♩☻≥ ≢⅝√ ─

╟╡⁸ ≢ ⅜ ↄ⁸ ≤ ╠╣╢ ♃▬ⱳ꜡☺כ─Ɽ♃כfi╩ ⇔√⁹∕

─ ≢⁸ ⌐ ∆╢ ⇔√ ─ ⌂≥⅛╠ ⇔⁸ ╛ ⁸ ─

⌂≥╩ ⌐ꜟכꜟ⇔ ╖ ╪∞⁹ ─♃▬ⱳ꜡☺כ─ ╛ │⁸ ─ ╩

⌐⇔√⁹ ─⸗♦ꜟ╩⁸CityEngine ─ CGA ꜟכꜟ≤⇔≡ ⇔⁸ ⇔√ DXF ♦כ♃

┼∕╣∙╣ ⇔√⁹ ⌐⁸ ╛כꜙⱦ♩כꜞ♩☻─ ≤ ╠⇔ ╦∑⌂⅜╠Ᵽꜟ◖

─כ♬ ⁸ ⌐⅛⅛╢ ─ ⁸ ─ ⁸ ─ ⁸ ─ ↕⁸ ─ ⁸ ↑

╛ ─ ⌂≥─ │꞉כ◒◦ꜛ♇ⱪ≤ ⇔⌂⅜╠ ≢ ∫√⁹ 

 

 

 40 ╩ ∆╢♃▬ⱳ꜡☺כ 
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≢ ⇔√ ╩ ™≡꞉כ◒◦ꜛ♇ⱪ╩ ∫√⁹ ╕∟≠ↄ╡

─ ≢ ╩ ↑⁸2014 4 ⅛╠ 7 ⌐⅛↑≡ 3 ⌐╦√╡⁸ ⇔√ 3 ⸗♦ꜟ╩

™≡꞉כ◒◦ꜛ♇ⱪ╩ ∫√⁹ ⌐ ╕∫√ ╕∟≠ↄ╡ ─ⱷfiⱣ10כ

⌐ ⇔⁸ ─ⱱ꞉▬♩Ⱳכ♪┼ 3 ⸗♦ꜟ╩ ⇔√⁹ ─ ⱷfiⱣכ│ 50 ⅛╠

80 ⁸ │ 3:2 ≢ ↕╣≡™√⁹ │ ∂ⱷfiⱣכ⅜ ⇔√⁹ 

↔≤ ⌐ 3 ⸗♦ꜟ╩ ⇔⁸ ─ ⌐ⱱ꞉▬♩Ⱳכ♪╩ ⇔⌂⅜╠ ⇔≡╙

╠™⁸∕─ ╩ ⇔√⁹ ≢ ╩fiכꜞ◒☻─ ╘⌂⅜╠ ╩╟╖⅜ⅎ╠∑╢↓≤⌐╟

╡⁸ ⌐ ⌂ ⅜≢╢↓≤╩ ⇔⁸ ─ ∂ ─ ⅛╠╙ ⌐ ╩⇔

≡╙╠∫√⁹3 ⸗♦ꜟ ╩ ∆╢ │ ⇔ ─ ╩ ↑⌂⅜╠ ╠⅜ ⇔√⁹꞉

⌐ⱪ♇ꜛ◦◒כ ⇔√™∏╣─ⱷfiⱣכ╙ ⌐ ╩ ™⌂⅜╠ ≤ ╠⇔─ ╛⁸

─ ⁸◖Ⱶꜙ♬♥▫─ ╖ ⌐ ∆╢ⱥ▪ꜞfi◓ ╩ ↑≡™╢√╘⁸3 ⸗♦ꜟ

╩ ™√ ꞉כ◒◦ꜛ♇ⱪ≢│⁸⸗♦ꜟ─ ╙ ⌐⁸⌂╢═ↄ ⌐ ∆╢ ╩ ⇔

≡╙╠ⅎ╢╟℮⌐ ⇔√⁹ 

 

 

 41 ♃▬ⱳ꜡☺כꜟ─כꜟ 
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3 ─꞉כ◒◦ꜛ♇ⱪ╩ ∂≡⁸ ⅛╠─ⱨ▫כ♪Ᵽ♇◒╩ ↑⌂⅜╠⸗♦ꜟ─ ╩ ╘

╢ ⁸ ─⸗♦ꜟ─ ≤ ⌐⁸∕╣ ⌐ ∑╠╣╢ ─ ╛ ⌐ ∆╢ ╩

⌐ ⇔⁸3 ⸗♦ꜟ─≥─ ⌐ ⅜ ⇔⁸ ╩ ⇔≡™╢─⅛╩ ⇔√⁹

─ ⱷfiⱣכ│ ↕╣≡™⌂⅛∫√↓≤⅛╠⁸∕╣∙╣─ ─ │ ╕∏⁸

─ ≤ ⅛╠╖√ ╖⌐≈™≡─╖ ⇔√⁹ │ ≡ ⇔⁸ a 3 ⸗♦ꜟ┼─

─ ⁸ b 3 ⸗♦ꜟ⌐ ∆╢ ⌐ ⇔√⁹ 

2014 4 27 ─ 17 ╕∟≠ↄ╡꞉כ◒◦ꜛ♇ⱪ ≢│⁸ ╩ ∆

╢√╘⌐ 2 ≢ ⇔⁸ ─ ≤⌂╢ ╛⅔ ⌂≥─ ╩ ⇔√ ≢ ─ ╩

⇔≡⅔╡⁸ a ─ ╙ ™ │⁸ ╛ ⌂≥─ ╛ ─ ≢№∫√⁹ b ─

≢│⁸ ─ ╛ ⅜ ⌂╢↓≤⁸ ⅜ ⌂™↓≤⁸ ⅜⌂™↓≤⌂≥─ ⅜ ↄ⁸

─▬ⱷכ☺≤│ ⅝ↄ ⌂∫≡™√↓≤⅜ ↕╣√⁹∕╣╠╩ ╕ⅎ ≤⇔≡⁸

─ ╛⁸ ─ ↑⅜⌂™╟℮ ⇔⁸ ╛ ▬♅ꜛ►─ ╩⇔√⁹ 

2 2014 6 28 ─ 18 ╕∟≠ↄ╡꞉כ◒◦ꜛ♇ⱪ ≢│⁸1 ≢ ⇔

√ ⌂≥─ ─ ⌂ ─⸗♦ꜟ⅜ ↕╣√↓≤⌐╟╡⁸ a ≤⇔≡ ≢─⅔

╡─ ╛⁸ ─ ⅛╠ ⅛∫√ ⁸ ─ ╡─◘◒ꜝ⌂≥⅜ →╠╣╢≤ ⌐⁸

─ ╛ ⌂≥─ ⅛⌂ ╙№∫√⁹ b ─ ≢│⁸ 1 ≢ ↕╣ ⇔

√ ⌐ ⇔⁸ ╛ ≤─ ╩ ⌐ ↕╣√⁹╕√⁸ⱦ♬ꜟⱢ►☻╛ ⇔─ ─ ⅎ

─ ╙№╡⁸ ⅛╠─ ≤⇔≡ ╛ⱦ♬ꜟⱢ►☻≤⁸∕↓⅛╠ ⅎ╢ ╛ ╩ ⇔

≡™√↓≤⅜ ↕╣√⁹∕↓≢⁸ ⅛╠ ⅎ╢ ≤⇔≡ ⌂⁸ ─ ─ ╖╛ ⁸

Ᵽꜟ◖♬כ⌂≥─ ⌂ ⁸ ╛ ─ ─ ╩ ℮√╘⌐⁸ ─ ╛⸗♦ꜟ

─ ╩ ⇔≡ ⇔√⁹ 

3 2014 7 20 ─ 19 ╕∟≠ↄ╡꞉כ◒◦ꜛ♇ⱪ ≢│⁸ a ≤⇔≡

⅜ ∆╢ ╩ √ ─ ⅛╠⁸ ╛ ─ ╩ ≈↑╢ ⅜ ⅜∫√⁹╕√⁸Ⱪ꜡♇

◒ ⅜≈≠ↄ ─ ╖╩ ≡⁸ ─ ╖─ ≤⇔≡ ∆╢ ╙ →╠╣√⁹ b

≢│ ┼─ ⌂╢ ≤⇔≡⁸ ─ ⌂≥⅜ →╠╣√⁹╕√ ╕≢│ ╠╣⌂⅛∫√

─ ╩ ≢ ™ ⇔⁸ ∆╢ ╙№∫√⁹ 

 

 

 42 ⇔√  

 

3 ─꞉כ◒◦ꜛ♇ⱪ≢│⁸ ↕╣√ 3 ⌐℮╟─≤≢כꜟ☻◒כ◊►╩ꜟ♦⸗ ╢

↓≤⅜≢⅝╢⅛╩ ⇔√ ⌐⁸ ⅛╠ ╩ ╪≢⁸3 ⸗♦ꜟ╩ ⌐ ⇔⌂⅜╠

─ ╩⇔≡╙╠∫√⁹∕─ ⌐⁸≥─ ⅛╠≥─ ≢ ╩ ╢⅛│ ⌐ ⇔≡

╙╠℮╟℮⌐⇔√⁹ 
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↓─ ⁸ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜟ⌐╟╢ ╖─ ≤⁸ ╩ ∆╢╟℮⌂ ╛ ─

◦fiⱲꜟ─⸗♦ꜟ≤╩ ╖ ╦∑╢↓≤⌐╟╡⁸ ─ ⁸ ⅛╠ ⅎ╢ ╛ ⌂≥─

⅜ ™ ↕╣√↓≤⁸↕╠⌐ ⌐ ∆╢ ∞↑≢⌂ↄ⁸∕─ ⌐⅛⅛╦╢ ⅜

↕╣√↓≤⅜ ↕╣√⁹↕╠⌐⁸ ⌐ ╦╢ ╩ ⅎ≡⁸ ╩ ⌐⇔≡⅛≈≡─

⌂ ™ ⅜ ™ ↓↕╣√↓≤⅜ ↕╣√⁹ ⌐⁸ ⌐⅛⅛╦╢ ╛⁸ ╩ ⌐⇔≡⅛

≈≡─ ⌂ ™ ╕≢⅜ ™ כꜟ☻◒כ◊►⁸│─√╣↕↓ ⌐╟∫≡ ─№╢ ╩

⌐⇔√ ≢№╢⁹↓─╟℮⌂ ⅜╙√╠↕╣√─│⁸ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜞfi◓⌐╟╢ 3

⸗♦ꜟ─ ≢№╢≤™ⅎ╢⁹ 

3D CG ♁ⱨ♩ ╩ ™≡ ≈ ≈─ ╩ ∆╢ ⌐ ═≡⁸ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜞfi

◓│⁸ ⌂ ⅜ ╠╣≡™╢ ≢╙ ╛ ⌂≥─ ╩ ∆╢ ─♃▬ⱳ꜡

╩כ☺ ⇔⁸ ╛ⱥ▪ꜞfi◓⅛╠∕╣∙╣─ꜟכꜟ╩ ≢⅝╣┌⁸ ╩ ≢⅝⁸

⅛≈ ─ ╩ ╘╢↓≤⅜≢⅝╢≤™℮↓≤⅜ ⅛╠ ↕╣√⁹ 

⇔⅛⇔ ─ ╖≢╙⁸ⱥ▪ꜞfi◓╩ ⌡≡ ─ ⌐ ⅜ꜟכꜟ⁸≥╢∆≥℮╟↑≠

⌐⌂╡⁸ ⌂Ɽꜝⱷכ♃כ⅜ ⇔≡™∫√⁹∕─ ⁸ ⌐ ⇔≡♥◒☻♅ꜗ

╛כ ─ ⌂≥⁸ ≢Ɽꜝⱷכ♃כ╩ ∆╢ ⅜ ∂√⁹↓─╟℮⌐

─ ╩ ∫√ ⌐⁸↕╠⌐ ╩ →≡™ↄ ⌐│⁸ ⅝ ⅝ ≤ ╩ ∆╢↓≤⅜

─ ≤⇔≡ ↕╣√⁹⇔⅛⇔ ≈ ≈─ ╩ ⌐ ∆╢ ≢│ ≤∆╢ ─

∞↑ ⅜ ⅎ≡™ↄ─⌐ ⇔≡⁸ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜞfi◓≢─ Ɽꜝⱷכ♃כ─

│ ꜟכꜟ─ ⌐ ⅜╢ ⅜ ™⁹∆⌂╦∟⁸ ╩ ⌡╢↓≤⅜ ⌂ ─ ╩

∑∏⁸ │╟╡ ⌐ ╩ ╠╣╢╟℮⌐⌂╢ ⅜№╢⁹↓─ │ⱪ꜡◦כ☺ꜗ

ꜟ⸗♦ꜞfi◓─ ≢№╢≤™ⅎ╢⁹ 

╕√ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜞfi◓≢│⁸♥◒☻♅ꜗכ╛ ─ ╖⌂≥⁸ ꜟכꜟ╘ ↕╣≡™

╢Ɽꜝⱷ⁸┌╣№≢כ♃כ ⌐ ╩ ⇔≡ ⇔ ≢⅝╢↓≤⅛╠ ─ ╩

⌐ ∆╢↓≤⅜≢⅝╢⁹∕─√╘꞉כ◒◦ꜛ♇ⱪ╩ ∂≡╟╡ ─ ™ ─ ⅜

≤⌂∫√⁹↕╠⌐⁸ ∆╢ 3 ⸗♦ꜟ⅜ ⌐⌂╢╒≥⁸ ≢─ ╠⇔─ ⁸ ™ ╕

≢⅜ ↕╣⁸ ↕╣╢╟℮⌐⌂∫√⁹ ⁸ ╠⇔─ ⁸ ™ ╩ ⇔≈≈⁸∕─╟℮

⌂ ╩ ⅝ ∆ ─ ⌐≈™≡─ ╩ ⅜ꜟכꜟ─≤⁸≢≥↓╢∆ ─ ╠

⇔↕╩ ∆─⅛╩ ╠⅛⌐≢⅝╣┌⁸ ╕∟≠ↄ╡─ꜟכꜟ≠ↄ╡⌐ ⅛∑╢ ╙№╢≤

™ⅎ╢⁹ 

⇔√ 3 ⸗♦ꜟ╩ ™≡꞉כ◒◦ꜛ♇ⱪ╩ ∫√ ⁸ ─ ╖╛ⱦ♬ꜟⱢ►☻─

↕⁸ ⅛╠╖√ ╖⁸ ⅛╠╖√ ─ ⌂≥⁸ ⌂≥⅛╠│ ≢⅝⌂™ ─

⌂ ⅜ ↕╣√⁹╕√ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜞfi◓⌐╟╢ ╖─ ≤◦fiⱲꜟ⸗♦

ꜟ─ ╖ ╦∑⌐╟╢ 3 ⸗♦ꜟ⅜ ─ ∞↑≢⌂ↄ⁸ ⌐╕≈╦╢ ⁸↕╠⌐

│ ╩ ⌐⇔≡⅛≈≡─ ™ ╩ ↕∑╢↓≤⌐ ≢№╢↓≤⅜ ↕╣√⁹ 
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3-1 ─  

 │⁸₈◖Ⱶꜙ♬♥▫⅜≈⌂← ה ⌂ ה ─ ₉≤™℮ ⌐⅔

™≡⁸ ⅛╠─ ╩ ≤⇔⁸₈™─∟╩ ╢ ─ ≤ ה ─ ≤⇔

≡─◖Ⱶꜙ♬♥▫─ ≡⇔≥ⱴכ♥╩₉ ⇔√╙─≢№╢⁹ ╠╣√₈ ₉│⁸ ─

╡≢№╢⁹ 

₈◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻₉ ─ ╩ ∫√⁹ 

 ≢│⁸ ⅛╠─ ⌐≈™≡⁸₈ ꜠☺ꜞ◄fi☻ ₉╩ ⌐⅔⅝⁸

─ ╩ ∫√⁹∕─ ⁸ ╩ ⇔≡ ⅎ╢↓≤⅜ ≢№╢≤™℮ ⅛╠⁸꜠☺ꜞ

◄fi☻╩⁸₈ ─꜠☺ꜞ◄fi☻₉⁸₈ ─꜠☺ꜞ◄fi☻₉⁸₈ ─꜠☺ꜞ◄fi☻₉≤™℮ ≈─

⅛╠ ╩ ™⁸ ≤⇔≡ ∟ ⅜╢╙─╩₈◖Ⱶꜙ♬♥▫─꜠☺ꜞ◄fi☻₉≤ ⇔√⁹ 

 ↓─ ─ │⁸ ⌐ ╗ ≤ ⇔≡ ∫√╙─≢№╡⁸ ╩ ╕ⅎ√ ╩

∫√⁹∕─ ⁸ ≤⇔√ ─ │⁸1000 ─ ⅜ ≢│ ╘≡

⇔√╙─≢№╡⁸⅛≈ ⌐╙ ╘╩⅛↑╢↓≤⅜≢⅝√⁹ ─ ≢№∫√ ⇔

™◖Ⱶꜙ♬♥▫─ ╙⁸◖⸗fi☼ ⁸ ≤™℮ ╩ ∆╢↓≤⌐

╟╡ ⅝∞⇔≡™╢⁹₈◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻₉ ─ ⌐≈™≡│ ≢ ∆╢⅜⁸↓

╣╕≢─ ≤─ ⌂ │⁸₈ ⅜⁸ ≢⁸ ╩⇔√⅛ ה ▫♥▫fl▫♥◒▪ה ₉

≤™℮ ™⌐ ⇔≡⁸ ─ ╩ ⌐ ⅎ⁸☻♥כ◒ⱱꜟ♄כ╩ ╠⅛⌐⇔⁸ ─ⱪꜝ

♇♩ⱨ◊כⱶ╩≈ↄ╡∞⇔≡™∫√↓≤⌐№╢⁹╕√⁸ ┘≤─◖Ⱶꜙ♬♥▫┼─ ╩ ╘╢

≤⇔≡⁸ⱪ꜡◦כ▪ꜟ♃☺♦╢╟⌐ꜟ♦⸗ꜟꜗ☺כ◌▬fl─ ╩ ∫√⁹ 

 ↓─ │⁸ ⌐ ↕╣⁸2012 12 5 ⁸ ┘ 2014 9 22 ⌐

↕╣√⁹ 

ה ה        

₈₈└≤₉≤◖Ⱶꜙ♬♥▫₉─ ╩ ⅛⇔√ ╕∟≠ↄ╡─ⱪꜝ♇♩ⱨ◊כⱶ ─ ⁸

 

http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo -22-t166-1.pdf 

⌐        ה ∆╢꜠☺ꜞ◄fi☻─ ⁸

₈ ⌐ ∆╢꜠☺ꜞ◄fi☻─ ⌐ ↑≡₉  

http://www.scj.go.jp/ja/info /kohyo/pdf/kohyo -22-t140922.pdf  

 

⌐⅔↑╢ ה ─ ⌐≈™≡⁸ ≤⇔≡─◖Ⱶꜙ♬♥▫─

⅜ ≢№╢↓≤╩⁸ ≤ ⅛╠ ╠⅛⌐⇔√⁹ 

2012 ⌐ ╦╣√ ₈ ₉╩ ⇔⁸ⱪ꜡ⱦ♇♩⸗♦ꜟ⌂≥ 

╩ ™≡ ⇔√ ⁸ ⌐╟∫≡ ה ⇔√ ─⌂⅛≢╙⁸ ╩ ⇔≡™√╡⁸

⌐ ⇔√ ╒≥⁸ ╩ ⇔≡™√╡⁸↕╠⌐│ ╩ ∆╢ ⌐ ⌂

⅜ ↕╣√⁹∕↓⅛╠│⁸ ≢ ↕╣√ ─∆╖╛⅛⌂ ⌐╟

╢◖Ⱶꜙ♬♥▫─ ⅜⁸ ─ ╛ ─ ⌐≤∫≡⅝╦╘≡ ≢№╢↓≤⅜ ╠⅛

≤⌂∫√⁹ 

 

─ ─ ≤⌂╢ ⌐⅔↑╢ ─ ≤ ╩⁸ ─ 

⁸⅔╟┘ ⌐ ↕╣≡⅝√ ≤™℮ ⅛╠ ╩ ∫√⁹№╦∑≡⁸ 

⁸UAV⁸ ╩ ⇔⁸ ─ ╩ ⇔√⁹ 

  ≢│⁸ ⌐│⁸ ⌐ ∂√ ⌂◄◖◦☻♥ⱶ⅜ ⇔⁸↓╣⅜ ⁸

⌐ ⅝⌂ ╩⇔≡™╢↓≤╩ ╠⅛⌐⇔√⁹↓─ │⁸ ⌐ ↕

http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-t166-1.pdf
http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-t140922.pdf
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╣⁸2014 4 23 ↕╣√⁹ 

       ⌐ ™╕∟≠ↄ╡  ⁸  

ה    

₈™─∟╩ ╗ ⌂ ─ ⌐ ↑√ ─ ⌐ ∆╢ ₉  

http://www.scj.go .jp/ja/info/kohyo/pdf/kohyo -22-t140423.pdf  

 

─ ⸗♬♃ꜞfi◓≤ ─fl▬◌כ▪ꜟ♃☺♦─  

G ⁸ ─ ⌐╟╡⁸ ─ ⸗♬♃ꜞfi◓╩ ⌐ ℮

╩ ∫√⁹╕√⁸ UAV ⌐╟ ─ ╩fl▬◌כ▪ꜟ♃☺♦─ ⇔⁸ ╛

─ ─♃כ♦┼╪↕ ╩ ™⁸ ╩ ⌂╙─≤⇔≡⁸ ⇔≡™√∞ↄ↓≤⌐ ⇔

√⁹ 

⁸↓─ 4≈─ ⌐ ╩ ╡⁸ ∆╢⁹ 

 

3-2 ─  

3-2-1.◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ─  

 ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻≤│⁸₈ ⌐ ⇔√ ⌐⁸◖Ⱶꜙ♬♥▫⅜ ─ ╩ ⇔⁸

╩ ™⁹ ה ה ⌐ ╢ ╩ ∆╢ⱪ꜡☿☻₉≤ ∆╢⁹ ─ │⁸

⌐ ⇔√ ╡≢№╡⁸↓↓⌐ ╩ ⇔⁸ ה ה ה ─№╡ ╩ ⇔⁸

꜠☺ꜞ◄fi☻─ ⌐≈⌂⅜╢ ─℮∟ ⅛╠ ⅝∞↕╣√╙─⌐≈™≡⁸ ⌐

∆╢⁹⌂⅔⁸ ─ ─ SR│ ─꜠☺ꜞ◄fi☻⁸ER │ ─꜠☺ꜞ◄fi☻⁸CR│

─꜠☺ꜞ◄fi☻⁸CMR │◖Ⱶꜙ♬♥▫─꜠☺ꜞ◄fi☻╩ ∆╢⁹ 

ᵑ ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    43 ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ ─ ─  

꜠☺ꜞ◄fi☻─ ⌐≈⌂⅜╢ ™╦⌠╕⸗♦ꜟ  

⅜≡═∆ה ╦╣√⅜⁸ ⌐ ⅎ⌂™ ─ │ ↕∑╢⁹ ≢╕≤╕∫√ ╩∆╢  

ה ─ ⅜ ⅎ⌂ↄ≤╙⁸ ╙ ≤⌂╢ ─ ╩ ℮⁹ 

─ 2011 4 18 ⌐⅔↑╢ ─ ─  

ה ╛⅛⌂ ─ ↑ ╣ ─ ≤♩⸗♄♅  

SR ≢  

ER ≢  CR ≢  

≢

─ ↕╪⅜

⌐ ⇔⁸◖Ⱶ

ꜙ♬♥▫─ │

↕╣√⁹ 

 

│⁸ ⁹ 

⇔⅛⇔⁸ ─ ╩

℮≤│ ⁹ 

 

₈ ₉─  

─ ┘≈⅝ ⁸  

        ⁸ ⁸ 

http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-t140423.pdf
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ᵒ ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ 3~6ﬞ ─♦◙▬fi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 44 ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ ─♦◙▬fi 

 

꜠☺ꜞ◄fi☻─ ⌐≈⌂⅜╢ ™╦⌠╕⸗♦ꜟ  

 

ה ╛⅛⌂ ─√╘⌐│⁸₈ ₉─ ⅜∆═≡⌐ ⇔≡ ⁹ 

⅜≡═∆ה ╦╣√ ⌐│⁸ ⅝⌂₈ ₉⅜  

ה ─ ⅜ ≢№∫≡╙⁸ ╙ ≤⌂╢ ₈◓ꜝfi♪♦◙▬fi₉╩ ↄ⁹ 

─ 2011 8 7 ⌐◓ꜝfi♪♦◙▬fi╩  

ה ─ ┘≤⅜⁸ⱣꜝⱣꜝ⌐⌂╠∏⁸ ─ ⅎ╢≤↓╤≢⁸ ⌐ ╠∆↓≤⅜ ⁹ 

ה ה ה ה ה ⌂≥⁸№╠╝╢ ─ ⅜ ⌂ ⁹ 

  Ɑ▪ꜞfi◓ ⌂≥⁸ ה ┼─⁸ ⇔™◦☻♥ⱶ─ ⅜ ⁹ 

  ≢│⁸ ⅜⁸↓─ ╡╕≤╘⌐ ⅝⌂ ╩ √⇔√⁹ 

ה ⌐╟╢⁸ ≤⅛╦╠⌂™ ⅜◓ꜝfi♪♦◙▬fi ─ ≤⌂╢⁹ 

  ─ ⌐│⁸Ɑ▪ꜞfi◓ ╩ ⇔⁸ ⅜↓─ ⁸ ╩ ∫√⁹ 

⁸ ⅜ ↕╣╢ ≢│⁸ ≤⇔≡◓ꜝfi♪♦◙▬fi╩ ⌐╟╡⁸

≈ↄ╢↓≤⅜─∙╕⇔™⁹ 

ה ⌐ ⅎ╢ ↕⌂ ─◄fl▫♦fi☻╩ ╖ ⌡≡™ↄ↓≤⅜ ≢№╢⁹ 

     ─ ♩ⱴ♩─ ⁸  

 

 

 

 

 

 

SR ≢  

ER ≢  

─  

CR ≢  

™╦⌠╕⸗♦ꜟ  

 

─ ⁸ ╩ ↄ 

◓ꜝfi♪♦◙▬fi─  

 

⌐ ⅎ╢ ↕⌂ ─◄

ⱦ♦fi☻╩ ╢ 

─ ┘≈⅝ ⁸  

        Ⱳꜝfi♥▫▪ ⁸  

        ⁸ BCP  

≢

─◖

Ⱶꜙ♬♥▫

⅜╕≤╕∫

√ ╠⇔╩
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ᵓ ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ 1 2 ⅜ ─╕∟≠ↄ╡ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 45 ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ ⅜ ─╕∟≠ↄ╡ 

 

꜠☺ꜞ◄fi☻─ ⌐≈⌂⅜╢ ™╦⌠╕⸗♦ꜟ  

─₉ꜟ♦⸗╕⌠╦™₈ה ╙ ⅝⌂ │⁸ ⌐ ∆╢ ─ ⌐⁸ ⅜ ≤⌂╡⁸

╕∟≠ↄ╡⌐≈™≡⁸ ≢ ⌂ ╩ ∆╢ ╩ ∫√↓≤≢№∫√⁹ ⌐╕∟≠

ↄ╡⁸ ⌐ │⁸ ≢⌂↑╣┌ ∆╢↓≤│ ≢№╢≤ ⅎ╠╣≡™╢⅜⁸₈

─ ↕╪⅜ ╕∟≠ↄ╡─ ₉≢№╢≤™℮ ╩ ⇔⁸╕∏ ─ ↕╪⅜ ╠

ⅎ⁸ ╡ ∆ⱪ꜡☿☻─♦◙▬fi╩⇔≡™ↄ↓≤⌐╟╡⁸∕─ ─ ╩ ╘╢↓≤⅜

↕╣√⁹ 

─↓ה ⌐⅔™≡ ⌂↓≤│⁸ ╩ ⅝⁸╟ↄ ═⁸ ™⌐ ┘⁸ ╩ ∆╢↓≤╩ 

∆╢↓≤≢№╢⁹∆⌂╦∟⁸꞉כ◒◦ꜛ♇ⱪ─ꜟ⁸│ꜟכ ─ 3 ≢№╢⁹ 

ᵑ ∫√↓≤╩⁸ ⌐ ∆╢⁹ 

ᵒ ─ ╩ ⇔⌂™⁹ 

ᵓ ⌐◓ꜟכⱪ≢ ╩╕≤╘≡ ∆╢⁹ 

↓─╟℮⌂ ╩ ⇔≡⁸ ⌐№∫≡ ≠ↄ↓≤─∆ↄ⌂⅛∫√ ⌂ ─

⌂≥ ─ ⅜ ╦╣⁸ ╕∟≠ↄ╡⌐ ⅛↕╣╢↓≤≤⌂∫√⁹ 

ⱪ│⁸♇ꜛ◦◒כ꞉ה ─╖≢│ ≢№╡⁸ ∏ ⌂ ⌐ ↕∑╢ ⅜№

╡⁸ ⌂ ─ ⌐ ≠™≡ ℮ ⅜№╢⁹ 

 

SR ≢  

ER ≢  

⌂ ─  

 

CR ≢  

≢

─◖Ⱶꜙ

♬♥▫⅜╕≤

╕∫√ ╠⇔

╩  

 

™╦⌠╕⸗♦ꜟ  

 

─ ⌂꞉כ

◒◦ꜛ♇ⱪ╩ ⇔⁸╕∟

≠ↄ╡⌐≈™≡⁸ ╩

⇔ ™⁸⅛≈ ┘─ ╩≈

ↄ╡∞∆⁹ 

 

─ ⌐№╦∑≡⁸

│ ⁹ 

 

╙⁸ │⁸ ⌂╢⅜

⇔≡™╢⁹ 

╠⇔─ ─ ⁸ ⌂≥⁹ │⁸  

        ─ ┘≈⅝ ⁸  

        Ⱳꜝfi♥▫▪ ⁸  

        ⁸ BCP  
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ᵔ ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ 2 3  

≤⇔≡─╕∟≠ↄ╡ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 46 ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ ≤⇔≡─╕∟≠ↄ╡ 

 

꜠☺ꜞ◄fi☻─ ⌐≈⌂⅜╢ ™╦⌠╕⸗♦ꜟ  

ה ╕∟≠ↄ╡│⁸ ─ ⇔√ ⌐ ⌐╟╡⁸ ─ ⌐╙≤≠™≡ ↕╣√

⅜ ⌐ ⇔≡ №™⅜ ╦╣⁸ ╘╠╣≡™ↄ⁹↓╣⅜⁸ ⌐─∫≤∫√ꜟ

─₉ꜟ♦⸗╕⌠╦™⁸₈⅜╢№≢ꜟכ │⁸ ⌐ ⌂ ◦☻♥ⱶ╩ ↕∑⁸

─ ─ ◦☻♥ⱶ╩ ⇔√↓≤⌐№╢⁹ 

 ↓╣│⁸™╦⌠╕─ ╕∟≠ↄ╡≢⁸ ─ ╡ ⅝≤⇔≡⁸ ↕╣√ ≢№∫√⁹ 

∆⌂╦∟⁸ ⌐╟╡ ↕╣√ │⁸ ─ ≢№∫√⅜⁸ ╠│⁸ ⌂ │

⇔≡⅔╠∏⁸ │ ∏ ⌐ ∟ ╡⁸₈ ╡ ™₉╩ ↄ↓≤⌐╟╡ ─ ⅜│⅛╠╣√⁹ 

↓─√╘⁸ ─ №™│⁸ ⌂ ≤⌂∫√⅜⁸ ─ ⅜ ⌐ ╦╣√↓

≤⅜⁸ ⌐⅔↑╢ ─ ╢⌂≥☻כ◔─ ⌐ ⇔√⁹ 

ה ╩ ╘╢⌐№√∫≡│⁸ ₁─ ⅛╠─ ╙ ≢№╢⁹ ╠╣√ⱴfiⱤ꞉⁸כ

─ ≢─╕∟≠ↄ╡≢№╢─≢⁸ ╢⅝≢⁸⅜כ♄ꜟⱱ◒כ♥☻⌂ ╩ ℮↓≤⅜

≢№╢⁹ ⁸│≢☻כ◔─ ≤⇔≡⁸ ─ ⁸ꜝfi♪☻◔כⱪ─ ⁸╕∟

≠ↄ╡─ ⅜ ╦╡⁸╕∟≠ↄ╡⌐ ⌂▪♪fl□▬☻╩ ∫√⁹ 

ה ⌐╙≤≠ ⌐№√∫≡│⁸ ─ ┘─ ⅜ ⅝⌂ ╩ ⅎ╢⁹ ─

│⁸ ─ ⌂꞉כ◒◦ꜛ♇ⱪ⌐⅔™≡ ⅜ ╪≢⅔╡⁸ ╠─ ╩ ═╢ ⅜

№╢ ⁸ ∫≡™√⁹ ⌐ ∆╢ ┘─ ╩≥─╟℮⌐ ⅎ╢⅛│⁸ ─ ≢№╢⁹ 

 

 

SR ⌐╟╢ √⌂

╖─  

ER ─▬fiⱨꜝ

⁸ ⁸ ⁸  

CR ≢  

─ │⌂™⁹ 

≢

─◖Ⱶꜙ

♬♥▫⅜╕≤

╕∫√ ╠⇔

╩  

 

≤⇔≡─ ╕

∟≠ↄ╡─  

 

⌐ ↑√◦☻♥

ⱶ─♦◙▬fi⅜  

 

⌐ ∂⁸ ⌂

─  

™╦⌠╕⸗♦ꜟ  

─ ╩

+

 

╠⇔─ ─  

        ─ ┘≈⅝ ⁸  
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ᵕ ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ 3  

⌐╟╢╕∟≠ↄ╡ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 47 ◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ☺כ♥☻ ⌐╟╢╕∟≠ↄ╡ 

 

꜠☺ꜞ◄fi☻─ ⌐≈⌂⅜╢ ꜟ♦⸗ה╕⌠╦™  

ה ─ ⌐ ™⁸ ─꜠☺ꜞ◄fi☻─ ⌐≈⌂⅜╢ ╖╩≥─╟℮⌐ ╡ ⇔≡

™ↄ─⅛⅜ ≤⌂╢⁹ 

≡⇔≥₉ꜟ♦⸗ה╕⌠╦™₈ ∆╢─│⁸ ─ ≢№╢⁹ 

ה   ™ ⌐╟╡ ╦╣≡⅝√ ─ ╩ ∆╢⁹ │⇔⌂™⁹ 

ה   ⁸ ⱪ꜡◓ꜝⱶ─  

ה   ╛ ⁸ ─ ⌐√∫√ ⌂╕∟≠ↄ╡─ ╩ ™⁸ ⌂ ─      

   ╩≈ↄ╡∞∆⁹∆⌂╦∟⁸◖⸗fi☼─ ─ ⁸ ⁸◦fiⱲꜟ♠ꜞכ─

⁸ ─ ≤ ⌂≥─  

ה   ⌂ ╩ ↑ ╣⁸ ה ה ה ה ⁸ ╩ ⌐ ∆╢

ⱪꜝ♇♩ⱨ◊כⱶ╩≈ↄ╢⁹ 

ה   ╩ ↑√ ⅛╠⁸ ┼─ ╠⅛─ ╩ ╖╢⁹ ─↓≥╙√∟┼─ ─

⌂≥  

ה   ─ ┼─ ┼─ ╩ ℮⁹ 

SR ⇔™◖Ⱶꜙ♬♥▫─

⁸ ┼─  

ER ⇔™◖⸗fi☼ ─

⁹⅛≈≡─ ─◖⸗fi☼─

⌐ ↑√ ╡ ╖─  

CR ⇔™ ╡─ ⁹◖⸗fi

☼╩ ⇔√ ─ ⁹ 

™╦⌠╕⸗♦ꜟ  

 

⇔™╕∟⌐│⁸ ⇔™◖Ⱶ

ꜙ♬♥▫╩ ╡ ∆ ─

⅜ ⁹ 

 

≤⌂╢─│⁸ ™◖Ⱶꜙ

♬♥▫─ ⁹ 

⁸ ≡ ⌂≥

┼─ ⇔╩♦◙▬fi∆╢⁹ 

 

◖⸗fi☼─  

⁸ ⁸  

⌐⅔™

≡╙⁸ ─

╕≤╕╡╩

⇔√ ╠⇔

─ ╩ ⁹◖

⸗fi☼⅜ ←⁹ 

╠⇔─ ─ ⁸ ─ ⁸ ─  

        ⇔™◖Ⱶꜙ♬♥▫─ ─ ┘≈⅝ ⁸ ≤≥─╟℮⌐ 

↕∑╢⅛⅜ ⁹ 

│ ↕╣≡™╢ fl◊ꜝfi♥▫▪  

        ─ │⁸ ⁹ 

        ⇔™ ≤─  
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⁸ ─ ─ ≈≤⇔≡─₈◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻₉⌐≈™≡⁸ ╕∟≠

ↄ╡─ ⅛╠ ⌐ ∫≡ ╩ ∫√⁹ ─ ─ ™⅔⌐₉ꜟ♦⸗ה╕⌠╦™⁸₈≢

≡ ╙ ≢№╢─⅜⁸ ה ה ─꜠☺ꜞ◄fi☻─ ⌐ ∆╢◖Ⱶꜙ♬♥▫ה꜠☺

ꜞ◄fi☻⌐⁸ ∏ ≤⇔≡─ ─ ⅜╡⅜ ⇔≡™╢↓≤≢№╢⁹ ─ ≢│⁸ ↄ─

≢⁸ ™◖Ⱶꜙ♬♥▫│ ↕╣╢↓≤│⌂ↄ⁸ ┘≤│⁸ ─ ≢ⱣꜝⱣꜝ≤⌂╡⁸

⌐ ─ ↕╪│⁸ ┼≤ ∫≡™∫√⁹ ⌐⅔↑╢ ─ ─ ─ │⁸⅔∕

╠ↄ⁸↓─◖Ⱶꜙ♬♥▫⅜ ⇔⌂™ ⅜⁸ ─ ╩ ⅎ≡⁸ ≤⇔≡ ⅛╣√↓≤⌐

⇔≡™╢≤ ╦╣╢⁹ ⌐⁸◖Ⱶꜙ♬♥▫ ╩≥─╟℮⌐ ∆╢⅛⁸

─ ⅜ ≢№╢⁹ 

⌐ ∆ ↄ∆╛╡⅛╦╩₉ꜟ♦⸗ה╕⌠╦™⁸₈│48  ⇔√╙─≢№╢⁹ 

 

 

 

₉ꜟ♦⸗ה╕⌠╦™₈ 48   

 

 14│⁸ ─ ⌐╟╢ ≤ ╩⁸

≤ ≢ ⇔√╙─≢№╢⁹ ─ │ ╙

™≤™╦╣╢⅜⁸ ⇔√ │⁸ ─ 46 1784 ⁸ 825 ⁸

│⁸ ─ 54 515 ⁸ 282 ⌐≤≥╕∫≡™╢⁹ ⅜

↕╣√ 2012 ≢│⁸ ╩ ∆╢ ⅜ ─ 80%⁸ │⁸79 ≢№╡⁸ ─

≤ ⌐◖Ⱶꜙ♬♥▫╩ ∆╢ │ ⇔≡™╢↓≤⅜ ╖ ╣╢⁹ 

↓─↓≤⅛╠╙⁸ ⌐⅔™≡⁸ ⌂↓≤│⁸☻Ⱨ⁹╢⅛╦⅜≥↓╢№≢♪כ ╛ ⁸

⌂≥⁸ │ ₁≢№╢⅜⁸ ╩ ∆╢ ─ ⅎ⌂™ ⌐│⁸ │≈™≡™ↄ↓≤

⅜≢⅝⌂™≤™℮ ⇔™ ⅜ √╦∫≡™╢↓≤⅜╦⅛╢⁹ ─ ⌐⅔™≡⁸ ╙

⌂ ≈─ ≢№╢⁹ 

 

 

 

 

 

⌂ ─ ┘≈⅝⌐╟╢ ⌂╕∟─  
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 14 ─ ⌐╟╢ ⅔╟┘ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₈ ₉ 

2012 │⁸ 24 3 30 ─ 1 ─ ⁸ 

2015 │⁸ 27 2 27 ─ ─  ⌐ ≠ↄ⁹ 

 

3-2-2. ⌐⅔↑╢ ה ─ ⌐≈™≡  

⌐⅔↑╢ ה ─ ⌐≈™≡⁸ ⁸ⱥ▪ꜞfi◓ ╩ ∫√ ⁸

─ ⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

 ̧ ⌐⅔↑╢₈ ₉ ─ ⌂ ⁹ 

≢│⁸2008 ⌐ ⌐◒♇ꜛ◦הⱴfiכꜞ√∫↓ ⇔≡ ↕╣≡™√

⁸⌂⅛≢╙ ⅜ ─ ╛ ⌐ ─ ╩ √⇔√⁹ ─

⌐ ⇔≡╙⁸ ─ ⌐╟∫≡ ⌐ ╩ ╖ ≡⁸ ─ ⌐ ∂√

⅛≈ ⌂ ─ ⅜ ≢№╢↓≤⅜ ↕╣√⁹ 

 ̧ ≤⇔≡─◖Ⱶꜙ♬♥▫ ─ ה ⌐ ∆╢ ⁹ 

2012 ⌐ ╦╣√ ₈ ₉╩ ⇔⁸ⱪ꜡ⱦ♇♩⸗♦ꜟ⌂≥

╩ ™≡ ⇔√ ⁸ ⌐╟∫≡ ה ⇔√ ─⌂⅛≢╙⁸ ╩ ⇔≡™

√╡⁸ ⌐ ⇔√ ╒≥⁸ ╩ ⇔≡™√╡⁸↕╠⌐│ ╩ ∆╢

⌐ ⌂ ⅜ ↕╣√⁹∕↓⅛╠│⁸ ≢ ↕╣√ ─∆╖

╛⅛⌂ ⌐╟╢◖Ⱶꜙ♬♥▫─ ⅜⁸ ─ ╛ ─ ⌐≤∫≡⅝╦╘≡

≢№╢↓≤⅜ ╠⅛≤⌂∫√⁹ 

 ̧ ⱪ₉כꜟ◓₈─≡⇔≥ ⁹ 

─⌂⅛≢ ⌐ ↕╣√₈ ─ ₉ ה ─

2399 ─ ה ╩ ⁹ 47.0 ⅛╠│⁸ ≤⇔≡⁸ ╛

─ ⌐ ⅎ≡⁸ ─ ≢ ╘≡ ↕╣√ ╩ ∆╢ ╩ ⌐ ∆

ⱪכꜟ◓₈╢ ₉─ ╩ ╘╢ ⅜ ⅛∫√⁹ ╙⁸ ─ ⅜ ⇔≡

╩ ⱪכꜟ◓─╘√℮ ⌐≈™≡⁸ ╟╡ ⌂◄ⱦ♦fi☻╩ ⇔√ ≢⁸ ⌂

╩ ⌐│ ∆═⅝≢№╢⁹ 

ה ̧  ─ ┼─ ⅝ ╡ ⅔╟┘▪fi◔כ♩ ⅛╠│⁸ ⅛╠

⌐ ∞∫√ ╒≥⁸↕╠⌐ ⌐ ─ ╩ ╛∆ↄ⁸ ─ ╛

513 385 75% 417 194 47%
80 59 74% 80 25 31%

359 300 84% 359 185 52%
274 218 80% 274 140 51%
490 398 81% 487 221 45%
167 144 86% 167 60 36%

1,883 1,504 80% 1,784 825 46%

230 172 75% 136 63 46%
20 15 75% 20 8 40%

101 84 83% 101 56 55%
82 65 79% 82 57 70%

133 108 81% 130 77 59%
46 40 87% 46 21 46%

612 484 79% 515 282 55%
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─ ╛ ⅜ ⇔™≤™∫√ ⅜№╢↓≤╙ ↕╣√⁹ ⌐⅔™≡│⁸

⌐╟╢ ⌂ ⅜⁸ ─ ⌂ ⅛╠─ ╛ ─ ╩ ╖ ≡⁸

⌐ ─ ╛ ─ ה ╩ ∆╢≤™℮ ╩╙√╠∆↓≤⅜⁸ ╛

⌐ ∆╢ ─ ≤⌂∫≡™╢↓≤⅜ ↕╣√⁹ 

 

─  

─ ⌐≈™≡⁸ ─ ה ⌐ ╩ ≈ ⌐ ⇔≡ ↄ ∆╢√╘⁸

ₐ ≤  ─ ₑ ⁸2015 ≤⇔≡ ╩╕≤╘√⁹ 

 ∕─ │⁸ ╛ ⌐ ≤⇔≡ ╡ →╠╣╢⌂≥⁸ ─ ╩╙√╠⇔

√≤ ⅎ╠╣╢⁹∕─ ≥ⱪ♇◦כ♄כꜞ₈≡⇔≥ ─ ≤─ │ ™⁹ ─

⌐│⁸ ⱪ⅜⌂™≤⁸♇◦כ♄כꜞ─ ╩ ╡ ⅎ╢↓≤⅜≢⅝⌂™↓≤⅜ ≢ ↕

╣≡™╢⁹₉ 2015 4 5 ⁸₈ │ ╩♃כ♦⌂ ╖ ↄ ≢⁸ ─

⅜ ╩ ∆ ₁⌐⁸≥─ ∞∫√─⅛╩ ⱪכꜟ◓⁹╢∆ ⅜≥─

⁸ ╛ ⌐ ∞∫√─⅛⁹ ⌐╟╢ ⅜ ≤ ₉

2015 4 5 ⁸₈⌂∂╖─⌂™ ⌐ ה ╩ ⌂ↄ↕╣⁸ ─

≈⌂⅜╡⅜ ↕╣√↓≤─╒℮⅜⁸ ┼─ ⅜ ⅝™⁹₉ ₐ 2e015 5

≤™∫√ ⅜ ∑╠╣√⁹ 

 ∑≡ │ 27 2 ⁸ ⅛╠─ ╘⌐ ∂╢⅛√∟≢⁸

⌐⅔™≡⁸ ─ ╩ ℮ ↑⌐⁸∕─ ⌐ ∆╢ ╩ ∫√⁹↕╠⌐

⁸ ⁸ ⌂≥ ⌐ ─№╢ ╩ ⌐ ≢ 1100 ↕╣≡™╢⁸

ILO ₐWork & Life (e2015 5 )⌐₈ ≤ ₉╩ ⇔⁸ ─ ⁸

↑⌐ ─ ╩ ∫√⁹ 

 ─℮∟⁸ ₈ ₉╩ ⇔ ╩ ∫√ │⁸  

₈₈ ⅜ ⌐ ⅎ√ ⌐≈™≡₉ₐ ₑ653 ⁸2014 12

⁸100-120 ≤⇔≡ ↕╣≡™╢⁹∕─ │⁸ ↕╣√ ⌂ ─

─ ╩ ה ↕╣╢₈ ─ 2012 14 ─ ╩ ∂≡₉ₐ

ₑ2015 3ה2 ⌐⁸ ≤ ⌐ ∆╢ ─ ≈≤⇔≡ ┌╣≡

™╢⁹∕─ ≤⇔≡ │⁸ ╙ ─ ╛ ╩ ∆╢ ─

≤⇔≡⁸ ⌐ ⌐ ↕╣╢↓≤╙ ↕╣╢⁹ 

 ↕╠⌐ ─ ≤⇔≡│⁸ ⌂╠┘⌐ ⅛╠⁸ ─ ⌐ ∆╢ ⅜

∫√ ⌐│ ╢ ╡ ∂⁸ ─ ┼─ ⌐≈≤╘╢⁹ ⌐ ⌂

╠┘⌐ ♩ꜝⱨ ⌐╟╢ ⅜ ↕╣≡™╢ ⌐⅔™≡⁸ ╠╣√ ≢№╢⁸

⌂ ⁸ ⁸ ⌂≥─ ⅔╟┘ ה ⁸ ה ⌂≥≤ ⌂≥

≥─ ⌐╟╢ ה ה ╡─ ⌂≥╩⁸ ⌐ ≠⅝≈≈⁸ ⌐

⇔≡™ↄ⁹ 

 ⅎ≡ ─ ╛ ─ ה ⌐ ∆╢ ≤⇔≡─◖Ⱶꜙ♬♥▫ ─ 

⁸⅔╟┘₈ ⌂ ─ ┘≈⅝⌐╟╢ ⌂╕∟─ ₉ꜟ♦⸗ה╕⌠╦™℮₈™≥₉

⌐≈™≡⁸ ─ ⱪ꜡☿☻╩◄ⱦ♦fi☻≤⌂╢ ╩♃כ♦ ╘≡ ⌐ ↄ ⇔≡™ↄ⁹ 

 

3-2-3.™─∟╩ ╗ ─ ⌐ ↑√ ─  

⅛╠─꜠☺ꜞ▪fi☻─ ™ ─ ─√╘⁸ ─◄◖◦☻♥ⱶ─ ⌐ ↑

≡─ ╩ ⇔⁸∕─ ╩ ⌐⁸a ₈™─∟╩ ╗ ⌂

─ ⌐ ↑√ ─ ⌐ ∆╢ ₉e ─ 2014 4 23 ╩ ∫√⁹ 

─ ≤⇔≡│⁸ ⌐⅔™≡│⁸ ⌐ ∂√◄◖◦☻♥ⱶ⅜ ⇔⁸↓─

⌂◄◖◦☻♥ⱶ⅜ ⌐ ⅝ↄ ∆╢∞↑≢│⌂ↄ⁸ ╩ ╗ ≤⌂∫≡™╢↓≤
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╩ ╠⅛⌐⇔√⁹↓─√╘⁸ ⁸ ⌂⅛↕ →⌐╟╡⌐ ╦╣≡™╢ ─ ≢│⌂

ↄ⁸ ⌐ ⅛╠ ⌐№╢ ⌐ ⇔√ ─ ╩ ∆═⅝≤─ ─

╩⁸ 26 7 3 ⌐ ─ ≢№╢ ─ ⌐ ⇔√⁹ 

╩ ⇔√ ⌐│⁸∆≢⌐⁸⅛↕ →╩ ∫√ ─ ⌐◒꜡ⱴ♠─ ⅜

╦╣≡™√⅜⁸ │⁸◒꜡ⱴ♠─ ─ ⅜ ™≈™≡⅔╠∏⁸ ⅜ ╪≢™⌂™≤™

℮ ╙№╡⁸ ⌐ ≠™√ ⅜ ≢№╢≤ ⅎ╢⁹ 

⁸ ─ ╩ ╕ⅎ√ ─ ⌐≈™≡⁸ ⌐ ═╢╙─≤∆╢⁹ 

 

─♩♇♬ꜚהⱶ♥☻◦◖◄ה  

⁸ │₈ ₉≤ ↕╣⁸ ⅛⅝ ─⁸╟╡⅝╘ ⅛⌂ ─ ⌐╟╡

≤⇔≡ ↕╣≡⅝√⁹ 30 ⁸↓─╟℮⌂ ≤ ⌐№∫√ │ ─ ╩

⅝ ↕╣⁸ⱴ♠ⱡ◙▬☿fi♅ꜙ►─ ⌐╟╡ ─ ╩√≥∫≡⅝√⁹╕√⁸ ─

≢⁸ ⌐╟╢ ⅜ ╦╣⁸ ↄ─ ⅜ ╦╣≡⅝√⁹ ─ │⁸

↓─╟℮⌂ ⌐№∫√ ╩ ⇔ ╩╙√╠⇔√⁹ 

 ⁸ ─ ⅜ ╘╠╣≡™╢⅜⁸∕─ ⌐ ≤⇔⌂↑╣┌⌂╠⌂™↓≤│⁸™⅛⌐

⇔≡₈ ∆╢ ₉≤⇔≡™ↄ⅛≢№╢⁹ ⁸ ⅜ ↄ ≢⁸⅛≈≡─╟℮⌂⁸

⅝╘ ⅛⌂ ─ │ ≢№╢⁹∕─√╘⁸∕╣∙╣─ ─ ⇔≡™╢ ╩

◄◖◦☻♥ⱶ≤⇔≡ ⅎ⁸ ⌂╢ ─ ⌐ ⇔≡ ─ ™ ╩ ∫≡™ↄ ⅜№╢⁹ 

↓─◄◖◦☻♥ⱶ─ ╩ ╠⅛⌐∆╢√╘⌐ ╦╣√─⅜ ─ ≢№╢⁹ │⁸

╘≡ ⌐ ╪∞◄◖◦☻♥ⱶ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

─ꜚ♬♇♩⅛╠ ↕╣≡™╢↓≤⅜ ╠⅛≤⌂∫√⁹ ה15   49│⁸ ⌐⅔↑╢

◄◖◦☻♥ⱶ⁸╩♩♇♬ꜚה ⅛╠─ ⌐ ∫≡ ⇔√╙─≢№╢⁹↓─ ⅛╠⁸

│ ⌂╙─≢│⌂ↄ ⌐ ╪≢⅔╡⁸╕√ ╩ ∆╢⌐№√∫≡│⁸ ⅛

╠╛╛ ⌐ ↕╣≡™╢ ─ ≤ ─ ⅜⁸ ╘≡ ≢№╢↓≤⅜ ⅛∫√⁹≥

─╟℮⌂ ╩ ∆╢⅛⌐≈™≡│⁸◄◖◦☻♥ⱶהꜚ♬♇♩↔≤─ ⌐⅔↑╢ ╩

●▬♪ꜝ▬fi≤⇔≡ ⇔√⁹ 

↓╣⌐╟╡⁸ ─ ╩ ∆╢ ╛ ─ ⌐ ≠ↄ ≢│⌂ↄ⁸

⌐ ─ ⌐╙ ⅎ╢ ≢ ─№╢ ─ ●▬♪ꜝ▬fi─ ╩ ∆

╢↓≤⅜≢⅝√⁹╕√⁸↓╣⌐╟╡⁸ ≤ ─ ╙ ≤⌂∫√⁹╙≤╟

╡⁸◄◖◦☻♥ⱶ│ ─╙─≢№╡⁸∕╣∙╣─ ─ ─ ⌐№√∫≡│⁸◄◖

◦☻♥ⱶ⌐ ∆╢ ╩ ↔≤⌐ ∆╢↓≤⅜ ≢№╢⁹ 

│⁸ ⌂ ≠ↄ╡⌐ ↑≡ ꜞ☻◒⅛╠ ה ╩ ╡⁸ ⁸ ╩

⌐ ⇔≡™ↄ√╘─ ה ─ ≤⌂╢ ≢№╢⁹ ─ ╩

↑√ ⌐╙ ╩ ⇔ ꜠☺ꜞ◄fi☻ ─ ™ ≤∆╢√╘⁸ ┘ │⁸

─ ◄◖◦☻♥ⱶ ─ ╩ ╕ⅎ⁸ ─ ─ ⅎ ⅛╠⁸ ╩ ╕

ⅎ√ ה ┼≤ ─ ╩ ℮ ⅜№╢⁹ 
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 15 ─◄◖◦☻♥ⱶהꜚ♬♇♩≤∕─  

◄◖◦☻♥ⱶהꜚ♬♇

♩ 

 

─  

◒꜡ⱴ♠  

ⱴ♠  

 

◒꜡ⱴ♠  

з 

▪◌ⱴ♠

 

 

 

─☻♩꜠☻ 

0.5  

0  

 

4 8  

70  

 

8 12  

90  

 

12 15  

100  

 

 

 
 

 

◒꜡ⱴ♠ ◒꜡ⱴ♠⁸▪◌ⱴ♠ ▪◌ⱴ♠ 

 

   ⸗♅ⱡ◐ 

 

 

 

 

◖♫ꜝ⁸ꜘⱴ◙◒ꜝ ◖♫ꜝ⁸ꜘⱴ◙◒ꜝ⁸◌

☻Ⱶ◙◒ꜝ 

ꜘⱴ◙◒ꜝ⁸►꞉Ⱶ☼

◙◒ꜝ⁸◖♫ꜝ⁸▬♯

◦♦ 

 ה

 

 

 

 

 

ⱴ◘◐⁸◦ꜗꜞfiⱣ

▬⁸♫꞉◦꜡◓Ⱶ 

ⱴ◘◐⁸◦ꜗꜞfiⱣ▬⁸

Ⱡ☼Ⱶ⸗♅⁸○○Ᵽ◓Ⱶ 

ⱴ◘◐⁸◦꜡♄⸗⁸Ⱡ

☼Ⱶ⸗♅⁸▬♯♠◕ 

 

 

 

 

♠ꜟ►ⱷ⸗♪◐⁸▬

Ⱳ♃ⱡ◐⁸♪◒►♠

◑⁸ꜘⱴⱢ◑ 

♠ꜟ►ⱷ⸗♪◐⁸▬Ⱳ♃
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♅●ꜘ⁸☻☻◐ 

  

╛ ™

⌐ ∆╢ ─

⁹ ─ ⌐

⅜

⁹ 

─ ─ ╕╢

─ ⌐

◐ⱡ◄ה◐ꜘ◔⁹

─♬꜠ ─ ⌐⁸

╛ ─◌◦ ⅜

⇔⁸ ─ ⌂

⅜ ⁹ 

►◄♇♩ꜝfi♪─

⁹ ⅛╠

╩fiכ♩◖◄⁸┼

⇔⁸ Ɫfiה◑♫ꜘ│

ⱡ◐ ⌐⇔≡™ↄ↓≤

⅜ ╕⇔™⁹ 

─ ≤

─◒꜡ⱴ♠ ─

⅜ ╩ ⇔

≡™╢⁹ 
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 49 ─ ╩ ⅛⇔√ √⌂ ─◄◖◦☻♥ⱶꜚה ♬♇♩     

( )  ⅛╠⁸ ⌐ ↄ⁹ 

 

 ⁸™─∟╩ ╗ ⌂ ─ ⌐ ↑√◄◖◦☻♥ⱶ╩ ╕ⅎ√ ─ ⌐≈™

≡ ═≡⅝√⅜⁸ ─╟℮⌐ ≢─ ⌐⅔↑╢ ◦☻♥ⱶ⌐≈™

≡│⁸ Ⱡ♇♩꞉כ◒╩ ∆╢ ꜝfi♪☻◔כⱪ ─ ⅜ ≢№╢⁹ 

2011.3.11─ ─╟℮⌂ ≢ ⅜ ↕╣╢ ≢│⁸∕─ ╩

╕ⅎ√ ꜝfi♪☻◔כⱪ ⅜ ≤⌂╢⁹ ≢ ⌂ ≤⇔√ ╩ ⌐ ╢⌂╠┌⁸

─ ™ ⅜ ⅜╢ ≢№╡⁸ ⌐ ⇔◖fi◒ꜞכ♩ ─

─╖⌐ ╠⌂™⁸ ⌐╟╢ ≢─ ◦☻♥ⱶ─ ⅜ ╘╠╣╢⁹ 

∆⌂╦∟⁸ ⅛╠ ⌐⁸ᵑ ─ ─ ╩ ⅛⇔√ ⁸ᵒ∕─ ─

─ ╛ fiכ◓ꜝ ≤ ⇔√ ─ ה ⅜ ↕╣╢ ⁸

─ᵓ ≤ ⌐ ╢ ─ ─ ─ ⌐ ∂√ ⁸ᴖ ─

╩ ╗ ≤⇔≡─◖Ⱶꜙ♬♥▫ה ─ ─ ⌐╟╢ ⅜

↕╣╢ ╩ ╖ ╦∑√ꜝfi♪☻◔כⱪ꜠ⱬꜟ≢─ ╩ ╢ ─ ≢№╢⁹

∕╣╠│ ─ ▬fiⱨꜝ≤⇔≡ ↕∑≈≈╙⁸ ⌐│ ▬fiⱨꜝ

─ ╩ ┬ Ⱡ♇♩꞉כ◒ ⁸∕⇔≡ fiꜛ◦כ◄ꜞ◒꜠ה ╩ √∑╢≤™℮ ⅎ

≢№╢⁹ 

⌐⁸ ─ ⌐╟╡₈ ₉≤⇔≡─ ─ ⅜ ↕╣╢ ⁸

⌐ ∆╢ ⅜ ≤ ─ ≤╩ ← ┘ ⌂ Ɽ♇♅≤⇔≡

⇔≡™╢↓≤╙ ↄ ↕╣⁸ ⌐ ∂╢ ╙ ╗ ≤ │ ≢№

╢≤≤╙⌐⁸ ─ ╙ ╘≡∕╣╠⅜ ⇔≡ ─ ╩ ∆

╢ ╩ ∆╢ ─ ╩ ∆╢↓≤⅜≢⅝√⁹∕⇔≡⁸ ─ ╩

∂√₈ ─꜠☺ꜞ◄fi☻₉≤₈◖Ⱶꜙ♬♥▫─꜠☺ꜞ◄fi☻₉─ ⅜ ↕╣╢↓≤



 76 

≢⁸◖▪≤⌂╢ ─◖Ⱶꜙ♬♥▫≤⁸∕↓⌐ ╦╢ ⅛╠⌂╢ ⅛╣√◖Ⱶꜙ♬

♥▫⌐╟╢ ─ ה ╙ ↕╣≡™╢ ∆⌂╦∟ ▪▬♦fi

♥▫♥▫─ ⅜ ≤⌂╢⁹ 

 

─  

꜠☺ꜞ◄fi♩⌂ ⌐╗↑≡─╟╡ ⌂ │⁸ ─ ⌐╕≤╘╠╣≡™

╢⁹ 

⌐        ה ™╕∟≠ↄ╡  ⁸

ה    ₈™─∟╩ ╗ ⌂ ─ ⌐ ↑√ ─ ⌐ ∆

╢ ₉  

http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo -22-t140423.pdf  

 

3-2-4.G ⌐╟╢ ─ ⸗♬♃ꜞfi◓≤ ─fl▬◌כ▪  

G ⌐╟╢ ≤⇔≡│⁸ ⌐⁸ᵑ ⸗Ᵽ▬ꜟⱴ♇Ⱨfi◓◦☻♥ⱶ MMS ⌐╟╢

360 ╛ UAV ⌐╟╢ ╢╟⌐♃כ♦ ─fl▬◌כ▪ ╩ ∂≡─ ─꜠☺ꜞ

◄fi☻─ ⁸ᵒ UAV ⌐╟╢ ≤ ⇔™ ─ ⌐╟╢ ⇔™

⸗♬♃ꜞfi◓ ╩ ∂≡─ ─꜠☺ꜞ◄fi☻─ ⅜№→╠╣╢⁹ 

ᵑ⌐ ⇔≡│⁸ ─ ╛ ♃כ♦⌐ ⇔√↓≤≢⁸ NPO ╛ ─

╛ ─ ╩ ⅎ╢ ╛♥꜠ⱦ ⌂≥⌐╙ ⁸│♃כ♦─╠╣↓⁹╢™≡╣↕

─ ⅜ ─ⱪ꜡☿☻╩ ⌐ ∆╢─⌐ ≈∞↑≢⌂ↄ⁸◖Ⱶꜙ♬♥▫─ UAV ⌐

∆╢ ╩ ╘╢ ╩╙∟⁸UAV ⌐╟╢₈ ─ ₉ ⌐ ↑√ ─ ⌐ ∞∫

√⁹ ⌂⅜╠⁸ fiכ꜡♪ ─ ⌐╟╢ ─ ╛ ─ ⌐╟╡⁸ ⁸

╩ ⇔√◦☻♥ⱶ╩ ⌐ ∆╢↓≤│≢⅝⌂⅛∫√⁹⇔⅛⇔⁸↓╣╠

─ ╩ ╘╢ ≢ ⇔√ UAV ╩ ™≡⁸2014 ⌐│⁸ ⁸ ─

╛ ─ ⁸ ─ ─ ╛ ⌐№√╢↓≤⌐⌂∫√⁹

↓╣╠─ ╩ ⇔≡⁸ UAV ─ ⌐⅔↑╢ ╩ ∆╢↓≤⅜≢⅝√⁹ ≢⁸

╙ ↄ ≈⅛╡⁸∕╣╠─ │⁸ ∞↑≢⌂ↄ⁸₈ⱴꜟ♅◖ⱪ♃כ ₉⌐

╟╢ ⌂≥╩ ∂≡ ⇔√╡⁸ ⌐№√∫≡─ⱥ▪ꜞfi◓ ─ ⌐ ⌐

╦╢ ₁⌐ ⅎ√╡⇔√⁹↓─╟℮⌂ ╩ ⇔≡⁸ UAV ─ ╩ ∆╢↓≤│

─꜠☺ꜞ◄fi☻ ⌐╙ⱪꜝ☻⌐ ↄ≤ ⅎ╠╣╢⁹ 

ᵒ⌐ ⇔≡│⁸↓╣╕≢ ⅜ ≢№∫√ cm ≤™℮ ╩

UAV ≢ ⇔⁸ ⌐╟╢◓ꜝfi♪♩▲ꜟכ♦☻כ♃≤ ⇔™ ╩ ∆╢↓

≤≢⁸ √⌂ ⸗♬♃ꜞfi◓ ╩ ⇔√⁹ ≢│⁸ ─ ─

╩ ⌂ ≤⇔≡ ╩ ╘√⅜⁸↓─ │⁸ ⅜ ™≤ ⅎ╠╣╢√╘⁸↓╣╕≢

◓fi◦fi☿♩כ⸗ꜞ ≢│ ≢№∫√ ─ ⸗♬♃ꜞfi◓⌐ ≢⅝╢

⅜ ™⁹ │⁸ ╛Ɑ▬꜡כ♪( )─ ≢⁸ UAV ≢⇔⅛

⅜ ≢№∫√⅜⁸ ─ UAV ≢│⁸ ≢│ ┌⌂™╙── UAV ⌐ ⇔≡™

√╙─≤ ─ ꜠ⱨ◌ⱷꜝ╛ GNSS╩ ≢⅝╢Ɑ▬꜡כ♪╩ ⇔≡™╢╙─╙№╢⁹↓

╣╠╩ ⇔√ ─ ⸗♬♃ꜞfi◓ │⁸ ─꜠☺ꜞ◄fi☻╩ ⇔√╡⁸

↕∑╢√╘─ ╩ ≈↑√╡∆╢ ⁸ ⌂ ─ 1≈⌐⌂╢↓≤⅜ ↕╣╢⁹ 

 ╕√⁸ ≢│⁸ ≢ ╦╣√ ─ ╩ⱪ꜡◦כ☺ꜗꜟ⸗♦ꜟ⌐╟╡ ™⁸

─fl▬◌כ▪ꜟ♃☺♦ ╩ ∫√⁹ⱪ꜡◦כꜗ☺כ⸗♦ꜟ╩ ™√꞉כ◒◦ꜛ♇ⱪ╛ⱥ▪ꜞfi

◓⌂≥⅛╠⁸ ₁─ ⅜⅛≈≡─ ─ ≤ ↄ ┘≈™≡™╢↓≤⅜ ↕╣√⁹

≢│ ⌐╟╡⁸ ↄ─ ⅜∕─╟℮⌂ ╩ ∫≡⇔╕∫√⁹↓─ ╩ ╘╢≤ ⌐⁸

⅛≈≡─ ╩ ≤⇔≡ ↕╣√◖Ⱶꜙ♬♥▫ ╩ ∆╢√╘⌐⁸ ─ ─ ╩

http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-t140423.pdf
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≡⇔≥fl▬◌כ▪ꜟ♃☺♦ ה ⇔≡™ↄ ⅜№╢≤ ⅎ╠╣√⁹ 

│fl▬◌כ▪ꜟ♃☺♦ ⌐≤∫≡ ─ ╩ ™ ↓∆↓≤≢◖Ⱶꜙ♬♥▫ ╩

⇔⁸ ─ ⌐ →╠╣╢∞↑≢⌂ↄ⁸ ─ ⌐ ⇔≡⁸◖Ⱶꜙ♬♥▫─ ╩ ╡⁸

╩ ∆╢ ╩ ⅎ╢↓≤⌐⌂╢⁹╕√ ▫♥♬ꜙfl│⁸◖Ⱶ▬◌כ▪ꜟ♃☺♦√⇔

─ ה ⌐ ⅜╢∞↑≢⌂ↄ⁸ ─ ╕™╛ ≤─ ⌐╙ →╢↓≤⅜

≢⅝⁸ ⌂ ╡ ⌐ ∆╢ ⁸ ™ ╩ ≈ ─ ⌐≈⌂⅜

╢↓≤⅜ ╠⅛≤⌂∫√⁹ 

 

─₉ꜟ♦⸗ה╕⌠╦™₈ .3-2-5  

≢│⁸₈◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻ ₉─ ╩₈◖Ⱶꜙ♬♥▫⅜≈⌂← ⌂ה ה

─ ₉⌐ ↑√ ≤⇔≡⁸ ╩ ℮ ≢ ⇔√⁹∕─ ⸗♦ꜟ⅜⁸₈™╦⌠

⁸╡№≢₉ꜟ♦⸗ה╕ ⁸∕─ ⌐≈™≡ ═╢⁹ 

⁸│₉ꜟ♦⸗ה╕⌠╦™₈ ⌂ ≤ ─ ╦╡─ ≢ ╖ ↕╣≡⅝√₈ ≤

─ ╡ ⇔≡⅝√ ₉╩⁸ Time ─ ≢ ⇔⁸ ⌐ ⇔≡

꜠☺ꜞ◄fi☻ ─ ™◦☻♥ⱶ─ ╩ ⇔√╙─≢№╢  50 ⁹ ⁸

─ │⁸72 ⌐─╓∫≡⅔╡⁸ ╛ ─ ⌐ ⇔≡⅔╡⁸ ⌐▪☺▪⁸

▪ⱨꜞ◌⌐⅔™≡│⁸ ⌐ ∆╢ ─ ⅜ ⅝⌂ ≤⌂∫≡™╢⁹ 

↓─╟℮⌂ ≢⅔↓∫√ ⅜ ≢№╡⁸∕─ ─ ─ ≤ │⁸

⁸ ╙ ≤↕╣╢ ≢№╢≤ ⅎ╠╣╢⁹ 

 

 50 ≤ ─ ╦╡⌐ ∆╢  

 

⅛╠ ⅝∞↕╣√꜠☺ꜞ◄fi☻─⸗♦ꜟ│⁸ Space ⌐│⁸3≈─ ⅛╠

↕╣╢⁹∆⌂╦∟⁸◖Ⱶꜙ♬♥▫⁸ꜟכ◔☻ה ⁸ꜟכ◔☻ ⁸╡№≢ꜟכ◔☻  51⌐⁸
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∕─ ╩ ⇔√⁹ 

─◖Ⱶꜙ♬♥▫─☻◔כꜟ⌐⅔↑╢꜠☺ꜞ◄fi☻⁸3-2-1│≡™≈⌐ꜟ♦⸗ה─ ≢ ⇔

√⁹∆⌂╦∟⁸꜠☺ꜞ◄fi☻─ ╩⁸ ה ה ─꜠☺ꜞ◄fi☻⅛╠ ⅎ⁸∕─ ≤

⇔≡─◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻─ ╩ ∫√⁹№╦∑≡⁸ ⌐ ╗ ⌐⅔™≡⁸

╩ ™⁸∕─ ─ ╩ ∫√⁹∕─ ⁸ ─ ⅜ ╠⅛⌐⌂∫√⁹ ⌐

│⁸ ⌐ ∂√◦☻♥ⱶ─ ⅜ ≢№╢↓≤⁸ ⅜☺כ♥☻⁸│⌐ ⌂∫√≤⇔≡╙⁸

─ ─ ⅜ ╟╡ ⌂ ≢№╢↓≤⁸ ⌐│⁸ ─◦☻♥ⱶ⌐⅔™

≡⁸ ⌂ ⅜ ≢ ╩ ╦∆◦☻♥ⱶ≤⁸ ╛ ─◖Ⱶꜙ♬♥▫≤™℮ ─

≤ ⌐╟╢ ─◦☻♥ⱶ─ ─ ⅜ ≢№╢↓≤⁸ ⌐│⁸ ה

ה ה ╩ ∆╢ⱪꜝ♇♩ⱨ◊כⱶ─ ⅜ ≢№╡⁸↓╣⌐╟╡ ─ ™

─ ⅜ ≤⌂╢↓≤ ≢№╢⁹ 

─ ⁸│ꜟ♦⸗ה☻fi◄ꜞ☺꜠─ꜟכ◔☻ ╛ ─ ╩ ∆╢ ≢ ⅝∞↕

╣√⁹ │ ≢№╢⅜⁸ ⌐╟╡ ≤ ⅝⅜™≤⇔≡─ ─ ⌐ ⅛╣

╢ ≤⌂∫√⁹ │⁸ ─ ╛ ⅝⅜™─ ⁸ ⌂≥⌐ ⅝⌂ ╩⇔

≡™╢↓≤⅜ ╠⅛≤⌂∫√⁹╕√⁸ ⌐ ⇔≡│⁸ ─ ≤ ─№╢ ╒≥⁸

⅛╠─ ∆╢ ⅜ ™↓≤⅜╦⅛∫√⁹ ─ ╛ ─ ─ ⅛╠│⁸ ☻

╢↑⅔⌐ꜟכ◔ ⅜⁸ ╘≡ ≢№╢↓≤⅜╦⅛∫√⁹ 

─ ⁸│≡™≈⌐ꜟכ◔☻ ≢│⁸ ⌂ ─ ╩ ™⁸ ─

╩ ∆⁸ ─ ╩ ∫√⁹ ⌂◄◖◦☻♥ⱶ╩ ⇔⁸ ─ⱳ♥fi◦

ꜗꜟ╩ ⌐ ⅛⇔√ ─ │⁸ ⌐ ∆╢ ₁─ ⁸

≤ꜞfi◒↕∑╢↓≤⌐╟╡⁸ fiⱨꜝ≤⌂╡℮╢╙─≢№╡⁸▬הꜟ◌☺꜡◖◄⌂⅛ ╩

≤∆╢⁸ √⌂ ⌐ ↑√ ≤⌂╢↓≤╩ ╠⅛⌐⇔√⁹╕√⁸ ⌐

∆╢√╘─ ─ G ╩ ≤ꜞfi◒↕∑╢↓≤⌐╟╡ ┼─ ╩

≈↑√⁹ │⁸↓─ ╩ ≡⇔≥₉ꜟ♦⸗ה╕⌠╦™⁸₈╩ꜟ♦⸗√⇔ ⇔⁸ ─╖⌂

╠∏⁸ ⌐⅔↑╢꜠☺ꜞ◄fi♩⌂ ꜞ☻◒ ─ ⌐ ⇔≡™⅝√™≤ ⅎ╢⁹ 

 

─₉ꜟ♦⸗ה╕⌠╦™₈ 51   
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3-3 ─ ⁸ Ⱡ♇♩꞉כ◒─  

─╕∟≠ↄ╡│⁸ ⌂ ≤⇔≡⁸NHK ─ ◘ⱳ⁸≢♩כ ⌐∕─

⅜ ↕╣≡⅝√⁹ ⇔√ ⅛╠◖Ⱶꜙ♬♥▫⅜ ⇔≡ ∟ ⅜∫≡™ↄꜞ▪ꜟ♃▬ⱶ─

─ⱪ꜡☿☻│⁸ ─ ⌐ ─ ↕≤⁸∕↓⅛╠─ ⌐≥─╟℮⌂ ⅜ ╦

╣√⅝√⅛╩ ∫≡™√∞ↄ ≢⁸ ⅝⌂ ╩⇔≡™╢─≢│⌂™⅛≤ ⅎ╢⁹╕√⁸♦☺♃

fl▬◌כ▪ꜟ ≤ │⁸ ╛⁸╒⅛─ ⅛╠─ ™ ╦∑╙ ↄ⁸

─ ⁸ ⅜ ↕╣╢⁹ 

⅜ ⌐ ⅎ√ ⅛╠ ╠╣√ │⁸ ⅜▪♪Ᵽ▬◙₈╢╘≥≈╩כ

▪♪Ᵽ▬◙כ ₉╩ ∂≡⁸ ⅔╟┘ ─ ─ ╖

⌐ ↕╣╢↓≤⅜ ╕╣╢⁹ 

↕╠⌐ⱪ꜡☺▼◒♩ ─ │⁸ ⅜ ╩≈≤╘╢ ∟╕ⱶכ♅₈

≠ↄ╡₉ ה  ╩ ∂≡⁸ ↄ ה ∆╢↓≤╙ ↕╣

ⱶ╕∟≠ↄ╡₉│⁸כ♅⁹₈╢ ─ ╕∟≠ↄ╡╩ ⇔⁸№╦∑≡ ╩ ≤∆╢

─╕∟≠ↄ╡ ─ ╩ ⌐⁸ ◖fi◘ꜟ♥▫fi◓ ≤ ≤ ╩≈⌂←ⱪꜝ♇♩ⱨ◊

╩╡ⱶ≠ↄכ ℮↓≤╩ ⌐⁸ 24 3 ⌐ ↕╣√╙─≢№╢ ─ │⁸

http://team -machizukuri.org/index.html  ╩ ⁹∕─ ╩ ∂≡⁸ ⱪ꜡☺▼◒♩─

│╕∟≠ↄ╡─ ╩ ℮ ₁─Ⱡ♇♩꞉כ◒ ⌐ ↄ ∆╢↓≤⅜ ↕╣╢⁹ 

 

3-4 ─ ─  

│⁸ ╕∟≠ↄ╡⌐ ⇔≡│⁸ ╛⅛⌂ ⅜ ⇔⁸₈ ₉─ ≤™℮

⅛╠│ ⅝⌂ ╩ⅎ╢↓≤⅜≢⅝√⁹⇔⅛⇔⌂⅜╠⁸◖Ⱶꜙ♬♥▫ה꜠☺ꜞ◄fi☻≢ ↄ

╡ →╢↓≤⅜≢⅝⌂⅛∫√↓≤│⁸ ≤─ ≢№∫√⁹ │⁸ ⌐

─ ⅜ ℮√╘⁸ ⌐ ⌂ ≢№╡⁸ ╙ ∆╢╙─⅜№∫≡╙⁸

⌐ ⅜№∫√ ⌐│⁸∕─ ─ ⅜ ⅝ↄ ⌂∫≡ↄ╢⁹ 

─ ⌐ ∆╢ ⁸ ⁸ ⁸ ─ ⌐⅔↑╢ │⁸5 ╩

ⅎ≡ ⅝⌂ ™≤⌂∫≡™╢⁹∕─ │⁸ ⌐ ⌡╠╣╢↓≤⌐⌂╢≤ ℮⅜⁸ ⌐

≤∫≡ ╙ ≢№╢ ─ ≤™℮ ≢│⁸ ⅝⌂ ≤⌂∫≡⅔╡⁸ 27 ─

≢ ─ ╩⁸╒╓ ⅜ ⇔√ ⁸ 33 ╕≢ √⌂↑╣┌⌂╠⌂™ ⌂≥

≢№╢⁹ 

╕√⁸╕∟≠ↄ╡─ ╙⁸ ⅝⌂ ⅜ ╠╣√⁹ ─ ╩ ⇔≡◖fiⱤ◒♩◦

♥▫─ ╩ ⇔√ ⁸ ╩ ⇔≡ ─ ╩ ⇔√ ⌂≥⁸ │ ⌂

╢⁹↓╣╠─ │⁸◘☻♥▬♫ⱦꜞ♥▫≤◖☻♩≤™℮ ⅛╠ ↕╣╢ ⅜№╢⁹ 

⌐⅔™≡⁸╒≤╪≥⁸ ⅜ √⌂⅛∫√╙─⅜⁸ ⌐⅔↑╢▬fiⱨꜝ ≢

№╢⁹ ⁸ ⁸ ⁸ ⌂≥─ │⁸ ⅜ ⇔√ ≢№╢⅜ ⌐⁸╒≤

╪≥⅜ ≢ ↕╣√⁹ ╩♃כ♦⁸╡╟⌐ ╖ →≡ ╩ ∫√⅜⁸∕╣

⅜⁸ ─ ⌐ ↕╣╢↓≤│⁸╒≤╪≥⁸⌂⅛∫√⁹ 

↓╣╠⌐≈™≡│⁸ ≤⇔≡│⁸ ⌐⸗♬♃ꜞfi◓╛ ╩ ™⁸ ─

╩ ∫≡™ↄ ≢№╢⁹ 

⁸ ─ │⁸ ≤™℮♩꜠fi♪─ ≢⁸ ┼ ─☻♩♇◒╩ ↕⌂™

╩™⅛⌐ ℮⅛≤™℮ ─≤⌂₉ꜟ♦⸗ה╕⌠╦™⁹₈╢№⌐ ╩ ╕ⅎ≡⁸

◖Ⱶꜙ♬♥▫≤ ⁸∕⇔≡ ╩ ← ─ ∟ →⅜ ≢№╢≤ ⅎ╢⁹ 

 

 

 

 

http://team-machizukuri.org/index.html
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4 ≤─ ⁸ ─ ♅כꜞ♩►▪ה  

4-1 ─ ≤⇔≡ ⇔√꞉כ◒◦ꜛ♇ⱪ  

        

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2011/11/12  40  ╕∟№╢⅝ ᵑ 

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2011/12/3  40  ╕∟№╢⅝ ᵒ 

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2011/12/4  40  ⱪꜝfi▪▬♦▫▪  

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2012/1/22  40  

ⱪꜝfi─╕≤

╘ᵑ 

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2012/2/19  40  

ⱪꜝfi─╕≤

╘ᵒ 

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2012/5/19 

─

 
20  

≢─ ╕∟≠ↄ

╡ⱪꜝfi ᵑ 

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2012/6/3 

─

 
20  

≢─ ╕∟≠ↄ

╡ⱪꜝfi ᵒ 

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2012/6/17 

─

 
20  

≢─ ╕∟≠ↄ

╡ⱪꜝfi ᵓ 

╕∟≠ↄ

╡꞉כ◒◦ꜛ♇ⱪ 
2012/7/8 

─

 
20  

≢─ ╕∟≠ↄ

╡ⱪꜝfi ᵔ 

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2012/7/21 

─

 
100  

─ ╕∟≠ↄ

╡ⱪꜝfi╕≤╘ 

♪fi◓ꜞ ≠ↄ╡

꞉כ◒◦ꜛ♇ⱪ 
2012/11/3 

fiⱥכꜞ◓

ꜟ  
20  

─▬◓Ⱡה ⌐

↑√ ≠ↄ╡ 

⇔ ⌐╟╢ ≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2013/6/23 

fiⱥכꜞ◓

ꜟ  
10  

─▬◓Ⱡה ⌐

↑√ ≠ↄ╡ 

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2013/11/1 

─

 
20  

╕∟≠ↄ╡

─ ⌐≈™≡ 

─ ─№╡ ⌐

∆╢꞉כ◒◦ꜛ♇ⱪ 
2013/11/2  40  

─ ─

⌐≈™≡ NHK ≤─  

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2014/1/12 

─

 
20   

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2014/1/18 

─

 
20  

╕∟≠ↄ╡

 

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2014/2/22 

─

 
30  ─ ᵑ 

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2014/3/2 

─

 
30  ─ ᵒ 
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╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2014/3/23 

─

 
30  ─ ᵓ 

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2014/4/27 

─

 
20  

City Engine ╩ ⇔√

 Part1  

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2014/6/28 

─

 
20  

City Engine ╩ ⇔√

 Part2  

╕∟≠

ↄ╡꞉כ◒◦ꜛ♇ⱪ 
2014/7/20 

─

 
30  

─ ─ ≡ ⌐ ⇔≡ 

City Engine ╩ ⇔√  

Part3  

▬ⱬ

fi♩ 
2014/8/31 

 100  ◖Ⱶꜙ♬♥▫ ─ ⌂≥ 

▬ⱬ

fi♩ 
2014/9/28 

─

 

20  ─ ⁸  

│╕╠∫∑╪ⱪ꜡☺

▼◒♩ 
2015/2/28 

─

 

30  ╛ꜜ●◒ꜝ☻ 

▬ⱬ

fi♩ 
2015/3/21 

 50  ◖Ⱶꜙ♬♥▫ ─  

ⱡꜟ►▼כꜝfi♪☻

♩◒♥◐כ▪ⱪכ◔

─ ≤╕∟≠

ↄ╡⌐ ∆╢  

2015/3/28  30  

ⱡꜟ►▼כꜝfi♪☻◔כⱪ▪כ

◐♥◒♩ ─ ↕╪⅜

╩ ⇔⁸ ╕∟≠ↄ╡─

╡ ╖╩ ⁸ ─ ↕

╪≤ ⇔√ 

⅔ ╡꞉כ◒

◦ꜛ♇ⱪ 
2015/4/12  30  ─ ╡⌐≈™≡ 

▬ⱬ

fi♩ 
2015/4/19  20  

─ ─

ⅎ╩  

◖Ⱶꜙ♬♥▫

─  
2015/4/25  20  

◖Ⱶꜙ♬♥▫ ─

╩ ↑⁸ ⱪ꜠כ♩─

╩ ⇔√ 

⅔ ╡꞉כ◒

◦ꜛ♇ⱪ 
2015/4/26  30  

─╕∟ ⅝⌐

↑≡⁸ ─↓≥╙√∟⅜

╩ ⇔√ 

─╕∟┘╠

⅝▬ⱬfi♩ 
2015/7/19  110  

≢№╢

─╕∟┘╠⅝▬ⱬfi♩╩

⇔√ 

─ ⁸

╕↔↓╤ ─

ⅎ ↑ 

2015/7/26  40  

─ ─

⁸╕↔↓╤ ≢

ⅎ ↑╩  
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4-2 ♅כꜞ♩►▪  

4-2-1 ⇔√◦fiⱳ☺►ⱶ ↑  

(1) ₈ ∆╢ ⅛╠─ ₉⁸2014 8 4 ⁸

⁸200 ⁹ ⅛╠─ ⁸ ─ ≤ ╩╦⅛╡╛∆ↄ ∆

╢↓≤⅜≢⅝√⁹ 

4-2-2 ⁸DVD ⌂≥ ⌐ ⇔√╙─ 

(1) ₈ ≤ ⇔™ ─ ₉a ꜝfi♪☻◔כⱪ♦◙▬fi ⁸e2014 7 ⁸97 ⁸

50-63  

(2) ₐ ≤  ─ ⁸e ⁸2015 2 ⁸256  

2015 4 5 ⁸ 2015 4 5 ⁸

2015 4 19 ⁸ ₐ ₑ2015 5  

(3)  ₈  ≤ ─ Ɑ▪ꜞfi◓  ₉☻כꜙ♬

β ◓ꜟכⱪ⅜⅛⅛╦∫≡™╢ ╕∟≠ↄ╡ה꞉כ◒◦ꜛ♇ⱪ⁸ ─ⱥ▪ꜞfi

◓⁸ ⌐≈™≡⁸₈Ɑ▪ꜞfi◓♬ꜙ⁸≡╘≥╕≡⇔≥₉☻כ ─ ─

⌂≥⌐ ⇔√╙─╩ ⇔√⁹╕√⁸ ╩

♦◙▬fi HP ⌐ ⇔⁸ ⇔√⁹ 

 

Ɑ▪ꜞfi◓♬ꜙכ☻─  

 

4-2-3 ►▼Ⱪ◘▬♩  

(1) ─ⱱכⱶⱭכ☺ http://epd -ishikawa -lab.main.jp/  ≢ ─ ┼─ ╡ ╖╩

⇔≡™╢⁹ 2013 4  

4-2-4 ─◦fiⱳ☺►ⱶ ≢─ ┼™   

(1) ₈ ─♅◌ꜝ₉ ⁸2013 1 28  

(2) ₈ ─♅◌ꜝ₉ ⁸2013 2 25  

(3) ₈ ↄ↓≤⁸ ∆╢↓≤⁸ ⅝╢↓≤₉◘fiꜝ▬☼ ⁸2013 5 28  

(4) Mikiko Ishikawa ₈Intelligent Infrastructure: Implementation ₉, e-ASIA JOINT RESEARCH 
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