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 ≤  

  

 

 ─ ⌂ ⅜ ⇔√ ≢№╢₈ ⌐ ∆╢ ⱤⱠ

ꜟ IPCC ₉⅜⁸2014 10 ⌐ ⇔√₈ ₉⌐₈ ◦☻♥ⱶ─

⌐│ ℮ ⅜⌂ↄ⁸╕√⁸1950 ⁸ ↕╣√ ─ ↄ│⁸

⅛╠ ⌐╦√╡ ⅜⌂™₉≤ ∆╢⌂≥⁸ ⌐ ℮

─ │⁸ ⌐ ╗═⅝ ─ ≤⇔≡ ↕╣≡™╢⁹↓─ ⌐ ↑

√ ⌂ ╩ ╘╢√╘⁸ ╛ ╩ ╗ 196◌ ה ⅜ ⇔≡⁸

₈ ₉─ ⁸ ⅜ 2015 11 ⅛╠ⱨꜝfi☻⁸Ɽ

ꜞ≢ ↕╣√⁹∕─ ⁸21 ╕≢─ ─ ─ ╩⁸

⌐ ═ ⌐ ⅎ╢₈ ₉╩ ⇔⁸↕╠⌐ 1.5 ┼ ↑≡ ∆

╢≤⇔√₈Ɽꜞ ₉⅜ ↕╣√⁹∕─ ⁸ │⁸ ≢ ⇔√

●☻─ ╩ 2030 ⌐ 2013 ≢ 26 ∆╢ ─ ╩ ╢√╘⁸

2016 ⌐₈ ₉╩ ⇔⁸ ⌂ ╩ ∏╢↓≤

≤⌂∫√⁹ 

 ╕√⁸ ⅜ │⁸ ⌂ ─ ╛ ─ ⌐ ⅎ⁸2011

3 11 ⌐ ⇔√ ⌐╟╢ ⌐ ℮ ─

⌐╟╢ ─ ╛ ┼─ ─ ≤™℮ ⌐╙ ∆╢↓

≤⅜ ⌂ ≤⌂∫≡™╢⁹ 

 ↓─╟℮⌂ ⁸ ⸗♦ꜟ ≤⇔≡ ↕╣√ ⌐⅔™≡│⁸≢⅝╢ ╡◄

Ⱡꜟ◑כ ─ ╛ ╩ ╘⁸ ╩ ∆╢ ─

⌐ ╗≤≤╙⌐ ⌂ ה ╩ ∫≡™ↄ↓≤⅜ ≤⌂∫≡™╢⁹ 

─ ≤  

 │⁸ ≤⇔≡ ∆╢ ≢⁸ ⁸ ⁸ ⁸ ⅜ ⇔≡

╩ ╘╢↓≤⌐╟╡ ╩ ⇔⁸∕─ ╩ ⌐ ⅛⇔≡⅝√⁹

∕─╟℮⌂ ⅜ ⅛╠ ↕╣≡ ╩ ↑⁸ꜜ ⱢⱠ☻Ⱪꜟ◒◘

Ⱶ♇♩≢│ ─⸗♦ꜟ≤⇔≡ ↕╣√⁹↕╠⌐⁸2012 ⌐│⁸

OECD⅛╠◓ꜞכfi ≤⇔≡▪☺▪≢ ╘≡ ↕╣╢⌂≥⁸

⅝⌂ ╩ ╘≡™╢⁹∕─ ≢ ↕╣√ ⁸ ⁸ⱡ►Ɫ►│⁸▪☺▪╩

≤⇔√ ─ ≤─ Ⱡ♇♩꞉כ◒≤™℮ ≢ ⅛↕╣⁸

╩ ∆╢ ╩ ∆╢⌐ ∫≡™╢⁹ 

 ↓─╟℮⌂ ₁─ ─ ⌐ ∫√ⱳ▬fi♩│⁸ ₁⌂ ╩ ∆╢ ≢

╕╣≡⅝√₈ ─ ⌐ ∆╢ ™ ™₉≤₈ ─ ╩ ╡ ∫

√ ⌂Ɽכ♫♩כ◦♇ⱪ₉≢№╡⁸↓╣╠│ ╕≢ ⅝ ⅜╣⁸ ⌐⅔↑╢

─ ≤⌂∫≡™╢⁹ 

 ≠ↄ╡│⁸ ⇔™ ╛ ⇔™ ─ ≢⁸ ─ ╩ ⇔⁸

╩ ⅎ√ ⅛≢ №┤╣╢ ⁸™╦╝╢₈☻♩♇◒ ₉╩ ∆╙─

≢№╢⁹∕─ ⌐│⁸ ─ ─ ™ ™≤ ™ ⅜ ⌂ ≢№╡⁸

⌐ ↕╣√ ⅜ ⅝⌂ ≤⌂╢⁹↓─ │⁸ ─



 ≤  
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꜠ⱳ⁸≡™⅔⌐♩כ ─ ─ ≢№╡⁸ ⁸ ₉☻כ꜡◓fiכꜞ◓₈⅜

╩ ╘≡™ↄ℮ⅎ≢─ ⌂ ≤ ═╠╣≡™╢⁹ 

 ↓─╟℮⌂ ╩ ╕ⅎ≡⁸ │⁸↓╣╕≢ ╦╣≡⅝√ ™ ╩ⱬ

⁸⌐☻כ ≠ↄ╡⌐ ╩ ∫≡♅ꜗ꜠fi☺⇔⁸ ─

≤ ─ ⌐ ↑√ ╩ ⌐ ⇔ ╘≡™ↄ⁹∕─ │⁸ │╙

≤╟╡⁸ ⇔™▪☺▪ ─ ⌐╙ ꜠ⱬꜟ─ ─ ≢ ≡

≡⁸▪☺▪╩ ≤⇔≡ ⌂ ─ ⌐ ⇔≡™ↄ⁹ 

─ ⌂  

 ≠ↄ╡│⁸ ⁸ ⁸ ⌂≥₈╕∟─◌♃♅₉ ≡

╩ ∆╢ ≢№╢↓≤⅛╠⁸ ─ ⌐ √∫≡│⁸↓╣╕≢─

─ ╡ ∟⁸ ה ╛ ⌐ ∂√ ─№╡ ╩ ╕ⅎ≡⁸ ⌂

≤∆╢↓≤⅜ ≢№╢⁹ 

 ↓─√╘⁸ ⁸ ≠ↄ╡⌐ ╗⌐№√∫≡│⁸ ─ 3≈─ ⅎ ╩

⌐ ⅝⁸ ╩ ⇔⁸ ⇔≡™ↄ⁹ 

 ̧ ≤ ─ ⌂≥╩ ∂≡⁸ ╩ ≤⇔√ ◄Ⱡꜟ◑כ◦☻

♥ⱶ╩ ⇔⁸₈ ≤⇔≡─ ─№╡ ₉╩ ∆╢⁹ 

 ̧ ─◖fiⱤ◒♩ ⁸ ⁸ ─ ─ ⌂≥╩ ∂≡⁸⅔

╡╛ ≥╙⌐≤∫≡╙ ⅛≢ ╖╟™₈ ⌐ ⇔√

─№╡ ₉╩ ∆╢⁹ 

 ̧ ∆╢▪☺▪─ ─ ╩ ⅎ╢═ↄ⁸₈▪☺▪─ ⌐

↑≡─ ─№╡ ₉╩ ∆╢⁹ 

 

 ─  

 26(2014) 32(2020) 7  

β │ ₈ ⸗♦ꜟ ₉╩ⱬכ☻⌐ ∆╢⅜⁸ ≤

⇔≡ ─ ⅜ ≢⅝╢─│ ⅛╠ 5 ─ ⅜ ╕╣╢↓≤⁸

─ 2030 ╕≢⌐ ╡⅜╟™↓≤⁸ ─₈

ⱴ♬ꜙ▪ꜟ₉ ┘₈ ⌐⅔↑╢

─ ⌂ ─√╘─ ⅝₉( ₈ ⱴ♬ꜙ▪ꜟ ₉≤∆╢⁹

⅜ ≤⇔≡ 2020 ╩ ⇔≡™╢↓≤⅛╠⁸ ╘≡ ╩ ∆

╢↓≤≤⇔√⁹ 

 

 ─ ≠↑ 

≤─  

 │⁸ ─ ⌐ ∆╢ ₈ ≤™℮⁹ ₉

20 ─ 3 ⌐ ≠ↄ₈ ┘

₉≢№╡⁸2016 ⌐ ↕╣√ ─₈ ₉⌐

⇔≡ ⇔√╙─≢№╢⁹╕√⁸2015 11 ⌐ ↕╣√₈ ─

┼─ ₉╩ ╕ⅎ≡⁸ ─ ⌐≈™≡ ⌂ ╩ ∆╙─≢

№╢⁹↕╠⌐⁸ ⸗♦ꜟ ─ ╩ ╕ⅎ⁸ ╩ ∆╢√╘─

╩ ╡╕≤╘√₈ ⸗♦ꜟ ₉≢№╢⁹ 
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 -  ─  

 

─ ≤─  

 ⌐ →╢ ╛ ╩ ⌐ ↕∑≡™ↄ⌐│⁸ ─

≢№╢ ◓ꜝfi♪ ♦◙▬fi⌐ ↕╣√ ⌐ ™≈≈⁸ ─ⱴ☻♃

╢№≢ⱪꜝfiכ ─ ╛⁸

─ ≤─ ה ╩ ╡⌂⅜╠⁸ ╩ ╘≡™ↄ↓≤⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ ≤─  

ₒ ─ ₓ 

┼
─

 

 
CO2  
 

 
  

 
 

 
 

   

ₒ ─ ₓ 

₆ ה ₇ 

ₒ ─  x

≤
⇔
≡

 

 
◓ꜝfi♪ ♦◙▬fi 

 

─

 

ה  

 

 

╕∟ └≤ ⇔↔≤  

(  

 
< > 

 

 

 

₆ ₇ ─  

 

 

            ₒ ─ ₓ 

ₒ ─ ₓ 

ꜞⱤה  

 

─ ⌐ ∆╢  

─  

 

ₒ ─ ₓ 

 
 

 
 

─ ⌐ ⇔≡  

─  

⸗♦ꜟ

─  

⌐ ↑√  

─ ⌐
↑√  

( )  

─

┼─  

─  

─ ┼─  
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▪ ◓ꜝfi♪ ♦◙▬fi 2004 10  

 ₈ ≤ ⁸∕⇔≡ ─ ┼─ ⅛╠─ ─ ╩

⇔≡ ◓ꜝfi♪ה♦◙▬fi ₉│⁸₈ₐ ─ ⅛↕ₑ⌐№┤╣╢╕∟╩

╡⁸ ─ ⌐ ⅝ ←₉↓≤╩ ≤⇔≡⁸ ⅜ ⌐ ⇔≡

╡╕≤╘√ ≢№╢⁹ ─↓⁸⅜כ♃◒☿╢╝╠№─ ⌐ ∫

≡ ╩ ⇔≡⅔╡⁸∕─ ⅜ ⅜∫≡™╢⁹ 

ה ▬ 2008 12 ⁸2013 12  

 ─ ≢№╢ ה ₐ₈

₉ⱪꜝfiₑ ≢│⁸╕∟≠ↄ╡─ ≤⇔≡₈ ≤ ╩ ╖⁸ ⌐≈⌂⅜

╢⁸ ≤ ─╕∟₉╩ →⁸₈ ╩ ⌐ ⅝ ←₉╩ ─ ≈⌐ ⅎ⁸

№╠╝╢ ≢⁸ ╩ ∆╢√╘─ ⌂ ╩ ╘≡™ↄ↓≤≤

⇔≡™╢⁹ 

► 2007 10 ⁸2013 2  

 ⌐ ≠⅝ ↕╣√₈ ₉│⁸

◓ꜝfi♪ה♦◙▬fi─ ⌐ ↑√ ≢№╡⁸ ╩ ⇔≡™

╢⁹ ─ ≈⌐₈ ⌐└╤→╢ ≠ↄ╡─ ₉╩ →⁸☻♩

♇◒ ┼─ ╛ ◄Ⱡꜟ◑כ ─ ⌐ ↑⁸ ₁⌂ ╩ ∆

╢↓≤≤⇔≡™╢⁹₈ ₉│⁸ ─ ≤ ↑╠╣╢⁹ 

◄ 2012 5 ⁸2014 7  

 ⌂≥─ ⁸ ╛ ⌂≥ ┼─ ╩

∂⁸ ⁸ ╩ ∆╢₈ ₉⌐ ↕╣√↓≤╩

↑≡ ⇔√⁹₈ ╛ ╕∟ ─ ≢ ⅜ ↄ⁸ ה™╦ ה⅞╠ ─

№╢╕∟ ╩ ╡ ⅎ√ ≤ ⌐ ∆╢▬ⱡⱬכ◦ꜛfi╩ ⅛⇔

≡ ⱴ⌐⁸₈כ♥╩₉ ₉₈ ⱦ☺Ⱡ☻₉⌂≥⌐ ╡ ╗↓≤≤⇔

≡™╢⁹ 

 ₈ ₉│⁸ ╩ ─ ≤ ↑≡™╢⁹ 

○ 2013 3 ⁸2016 3  

 ─ ⌐ ⇔ ╩ ⌐ ⇔⌂⅜╠⁸ ⌂

⌐⅔™≡╙▪☺▪─ ⌂ ≤⇔≡⁸ ⌂ ה ╩ ∆√╘

⌐ ↕╣√⁹ꜞ fi◓ⱪ꜡☺▼◒♩─└≤≈≤⇔≡⁸₈▫♦כ ⌂ ╩

⅛⇔√ ─ ₉╩ →⁸ ─ ⁸

ה ─☻ⱦכ◘ ⁸ ╛ ⌂≥◄Ⱡꜟ◑כ ─ ⌐

╗↓≤≤⇔≡™╢⁹ 

 ↓╣╠─ │⁸ ⌐ ↑≡™╢ ≤ ⌂ ╩ ⇔≡™╢⁹ 

≥↔⇔ה≥└ה∟╕ ◌ 2015 10  

 26 11 ⌐ ≥↔⇔ה≥└ה∟╕₈√╣↕ ₉ 10 ⌐ ≠ↄ

≢⁸₈ ≤ ─ ⌂≥⌐╟╡ ╩ⱪꜝ☻⌐⇔≡™⅝⁸

─ₐ ⸗♦ꜟ ₑ╩ ∆₉╩ ≤⇔≡™╢⁹ Ɽ♇◔כ☺─└≤

≈≤⇔≡₈ ⌐⇔↔≤╩≈ↄ╡⁸ ⇔≡ ↑╢╟℮⌐∆╢₉↓≤╩ ⅎ⁸

◄Ⱡꜟ◑כ ╛ ≠ↄ╡⁸ ⌐ ™ ≠
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ↄ╡ ꜠☺ꜞ◄fi☻ ⁸ ⌂≥╩ ↑≡™╢⁹ 

 ↓╣╠─ │⁸ ⌐ ↑≡™╢ ≤ ⌂ ╩ ⇔≡™╢⁹ 

◐ 2016  

 26 ⌐ ↕╣√₈ ₉⌐ ≠ↄ ≢№╡⁸ ─

─ ╩ ╕ⅎ⁸ ╛ ─ ⌐ ∆╢√╘⁸

₈ ─ ─ ₉╛₈ ─ ₉⁸₈ ☻♩♇◒╩

⅛⇔√ ₉╩ ≤⇔≡⁸ ─ ─ ╛⁸ ╩ ⅛

⇔≈≈ ╛ ⅜◖fiⱤ◒♩⌐ ⇔√ ╩ ∆↓≤≤⇔

≡™╢⁹ ─ ╛ ╩ ⇔⁸◖fiⱤ◒♩ⱪꜝ☻Ⱡ♇♩꞉כ◒─╕∟

≠ↄ╡╩ ╘╢╙─≢⁸ ⌐ ↑≡™╢ ≤ ⌂ ╩ ⇔≡™╢⁹ 

◒ < > 2008 12 ⁸

2016  

 ─ⱴ▬◌כ ⅛╠⁸ ⌐╛↕⇔™ ╛ ה ┼─

╩ ╡⁸ ≤⇔≡┤↕╦⇔™ ╩ ∆╢√╘⁸

─ ╛Ᵽꜞ▪ⱨꜞכ ⌂≥⌐ ╡ ╗↓≤≤⇔≡⅔╡⁸ ⌐ ↑≡

™╢ ≤ ⌂ ╩ ⇔≡™╢⁹ 

26 ⌐ ↕╣√₈ ─ ┘ ⌐ ∆╢ ₉⌐

≠⅝ ─ ╩ ⇔⁸₈ ₉≤ ╩ ╡≈≈⁸

⌂ Ⱡ♇♩꞉כ◒─ ╩ ∆₈ ₉┼

↑√⁹ 

◔ 2011 8 ⁸2016 6  

 ⌐ ≠ↄ ≢№╡⁸ ⌂ ─ ⌐

↑⁸ ─₈ ₉─ ⌐₈ ₉⁸₈ ₉─ ╩ ⅎ√⁸

⌂ ─№╡ ╩ ∆ ≢№╢⁹↔╖ ╛ⱪꜝ☻♅♇◒ ─ꜞ◘▬

◒ꜟ⌂≥─ ╙ ↄ ╕╣≡⅔╡⁸ ─ ≤ ↑╠╣

╢⁹ 

◖ 2016 3  

 ⁸ ≢№╡⌂⅜╠⁸ ⅛⌂ ⌐ ╕╣√ ─ ╩

╡⁸ ╗√╘⁸₈ ≤ ≤─ ₉─ ╩ ⇔⁸ ₁⌂ ⌐ ⁸

⌐ ╡ ╗ ≢№╢⁹↓─ ⌐│⁸ ⌂≥─ ╙ ╕╣≡

⅔╡⁸ ─ ≤ ↑╠╣╢⁹ 

 

  



 ≤  
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 ─  

 ≢│⁸ ⌐⅔↑╢ ●☻─ ⌂ ⌐ ╢ ≡─ ╩

≤∆╢⁹╕√⁸▪☺▪ ⌐⅔↑╢ ─ ╩ ∂√ ●☻─ ⌐≈™

≡│⁸₈ ⸗♦ꜟ ₉⌐ ≠ↄ ─ ≢№╡⁸ ╛

⁸ ─ ─ ⌂≥⁸ ™ ╩ ≤∆╢⁹ 

 -  ─ ≤∆╢ ●☻─ ה ≤  

ה   ⌂  

◄Ⱡꜟ◑כ

 

 

 

  ( ╠⇔)  

─ ⌐╟╡  

⁸●♁ꜞfi╛●☻

─ ─ ⁸ ⌐

╟╡ ╠╣√ ╙

╗ 

  
(○ⱨ▫☻)⁸ⱱ♥ꜟ⁸

⁸ ⌂≥ 

  
⁸ ⁸ ⁸

 

  
⁸ ⁸ ⁸

 

◄Ⱡꜟ◑

כ  

⁸●☻ ─

≢ ↕╣╢  

◄Ⱡꜟ◑

כ  

 

 

 

ⱪ꜡☿☻ 

⁸ ⁸ ⌂

≥ 
☿ⱷfi♩ ⌐⅔↑╢

─ ╛

─ ⌐╟╡   
≢№╢ⱪꜝ☻♅♇◒

─ ⌐ ╢╙─ 

ⱷ♃fi  ╛ ≢─ ⌂≥≢  

 
─ ╛⁸ ─ ╛

─ ≢  

ⱨ꜡fi●☻  

(HFCs⁸PFCs⁸SF6⁸NF3)  

─ ╛ ⌐ (HFCs)⁸

≢ (PFCs)⁸ ●☻ ⌐ (SF6)⁸

─♪ꜝ▬◄♇♅fi◓ ⌐ (NF3)  

 

 -  ─ ≤∆╢ ●☻─  

  

  

ⱷ♃fi   

  

Ɫ▬♪꜡ⱨꜟ○꜡◌כⱲfi   

Ɽכⱨꜟ○꜡◌כⱲfi   

ⱨ♇   

ⱨ♇   

β ─ ⌐ ∆╢ 11 4 7 143 4 ╟╡ 
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 ≤  

 ─  

 

 1990 ⁸ │ ∆╢ ≢ √╡─ ⅜ ⇔≡™╢√╘⁸

│╛╛ ∆╢ ⌐№╢⁹⇔⅛⇔⁸ №√╡ ⌐ ⅜№╢↓≤⅛╠⁸

⌐│ ╙ ≤ ⌐ ∆╢↓≤⅜ ╕╣╢⁹ 

 ⌂⅔⁸ ─ │⁸ ─₈ ◄Ⱡꜟ◑כ ⇔ 27

₉≢ ↕╣√ ─ ה

╩ ™≡♩꜠fi♪ ╩ ∫√⁹ 

 

 

 

 

 

 

 
 
 
 
 
 
 

 - ה  ─ ≤ ─  

 

 

 1990 ⁸ │ ⌐№╡⁸2013 │ 1990 ⌐ ═

33 ⇔≡™╢⁹ ⌐ ─ ┘⅜ ⇔ↄ⁸1.8 ⌐ ⇔≡™╢⁹⇔⅛⇔⁸

⌐│⁸ ─ ╛ ╩ ↑ ⇔≡™ↄ↓≤⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 
 
 
 
 
 

 -  ─ ≤  

1990 2013 2020 2030 2050  

1990 2013 ⁸2020⁸2030⁸2050 ─ ╟╡  
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 1990 ⁸ │ ⌐№╡⁸2013 │ 1990 ⌐ ═

39 ⇔≡™╢⁹⇔⅛⇔⁸ ⌐│⁸ ╩ ↑ ⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ ≤  

 

 

 

 ─ │⁸1990 ⁸ ─ ╩ ↑≡ ╩ ╡

⇔≡⅔╡⁸2013 │ 1990 ⌐ ═ 21 ⇔≡™╢⁹↓╣╕≢─ ⅛╠⁸

⌂ ≤⇔≡ ─ │ ╠╣⌂™√╘⁸ ≢│ 2013 ╩ ⅎ

ↄ↓≤≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ ≤  

 

1990 2013 2020 2030 2050  

1990 2013 2020 2030 2050  
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─  

▪ ─ⱪꜝ☻♅♇◒ ┘ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ⱪꜝ☻♅♇◒ ┘ ─ ─ ┘  

 

 

▬ ─ ⱪꜝ☻♅♇◒ ┘ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 -  ⱪꜝ☻♅♇◒ ┘ ─ ─ ┘  

 

 

  

2005 2013 2020 2030 2050  

2005 2013 2020 2030 2050  



 ≤  

 

10 

 

 ≤⇔≡─ │ 7 ⁸ⱷ♃fi⌂≥─ ≢№╢ ה ┼─ │

≢№╢⁹╕√⁸ ─ ≢№╢ │ 43 ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ ─   

 

Ν  

(ha) 
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 ─◄Ⱡꜟ◑כ ≤ ●☻  

 

▪ ◄Ⱡꜟ◑כ  

 ↔≤⌐ ⌐ ∆ ≢ ╩ ∫√⁹ 

 -  ◄Ⱡꜟ◑כ ─  

    

     
 

 

     
 

 

     
 

 
 

  

     
 

 

 

▬ ●☻  

 ●☻─ ↔≤⌐ ⌐ ∆ ≢ ╩ ∫√⁹ 

 -  ●☻ ─  

   
 

 

 
 
 
 
 
  
  

 

  
  
  

  
  
  

 

  
  
  
  
  

 

 

 
 

6 

3 
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►  

 ⱴ♬ꜙ▪ꜟ ⌐ ≠⅝⁸ ⌂ ╩ ∂⌂⅛∫√ BAUβ ⌐≈

™≡⁸ ╛ ⌂≥ ┘◄Ⱡꜟ◑כ √╡─

◄Ⱡꜟ◑כ ╩♃כ♦─ ⇔⁸∕─ ╩ ⌐ ╩ ∫√⁹ 
 
βBAU Business As Usual ─ ⁹ 

⁸ ⌂ ╩ ╦⌂™↓≤╩ ⌐⁸◄Ⱡꜟ◑כ ─ │
⌐ ╘⁸╕√⁸ ⌂≥─ ◄Ⱡꜟ◑כ √╡─

│ ≢ ⇔⁸ ╩  ⁹√⇔≥☻כ◔╢∑↕
 

 

 

 

 

 

 

 

 

 

 -  ⱴ♬ꜙ▪ꜟ ⌐ ≠ↄ  

 

 

▪  

▪ ◄Ⱡꜟ◑כ  

 2012 ─ ─ ◄Ⱡꜟ◑כ │ 17.8 TJ≢№╡⁸2005 ⁸

⌡ 16 17 TJ─ ≢ ⇔≡™╢⁹ 

 ╕√⁸ ⌐│⁸ ⌐ ℮ ─ ⅜ ╕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ◄Ⱡꜟ◑כ ─ ≤  

ǀ Ҳ ǵ˔ ǁ 

 1990 ₴↓̊ ǵ Ҳὕ șɗɶȷǲƲ2050 ₴↓ȅǮǵ Ҳ ș˔  

     ɵὤ↨   ʫₑ      ɵ ҵ   ├⅛  

     ɵ   Ҳ ͪ ְ  ɵ   ᴜї  

ǀȦɋɩȬɶ ǵ ǁ 

Ҳ   ¥  Ҳ ǉǦȑǵ  

ǀ Ὑҧ Ȫȷ ї ǵ ǁ 

ȦɋɩȬɶ   ¥  ǉǦȑǵ Ὑҧ Ȫȷ ї  
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 ─◄Ⱡꜟ◑כ │⁸╦⅜ ─ 1.2 ╩ ╘╢⁹ ─◄Ⱡꜟ◑

כ ⌐ ╘╢ ─ │ 71 ≢⁸ 43 ≤ ═╢≤ ™⁹ 

 

                 

 

 

 

 

 

 

 

 

 

 

 

 -  ◄Ⱡꜟ◑כ ─  

 

 

▬ ●☻  

 2012 ─ ●☻ │ 1, 941 - ≤ ↕╣⁸2005

⌐ ═ 18.7 ⇔≡™╢⁹◄Ⱡꜟ◑כ ─ 6.7% ≤ ⇔

≡ ⇔ↄ ⅝™↓≤⅛╠⁸ ─ ⌐╟╢ ─

№√╡─ ─ ⅜ ⌂ ≤ ⅎ╠╣╢⁹ 

 ╕√⁸ ⌐│⁸ ⌐ ℮ ─ ⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ●☻ ─ ≤   

Ν ╩♃כ♦ ⌐ ⁸ ◄Ⱡꜟ◑כ ╟╡  
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▬  

▪ ◄Ⱡꜟ◑כ  

 2005 ⅛╠ 2012 ╕≢⌐ ≢ 22 ⁸ √╡≢ 19 ⇔≡™

╢⁹↓─ ⌂ ≤⇔≡│⁸ ╛ ◄Ⱡ ─ ⅜ ⅎ╠╣╢⁹ 

 ╕√⁸ ⌐│⁸ ╛ ─ ⌐╟╡ ─ ⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─◄Ⱡꜟ◑כ ה №√╡ ─ ≤  

 

▬ ●☻  

 2005 ⅛╠ 2012 ╕≢⌐ ≢ 13 ⁸ √╡≢ 9.6 ⇔≡™

╢⁹↓─ ⌂ ≤⇔≡│⁸ ─ ⌐ ℮ ─

─ ≤ ⅎ╠╣╢⁹ 

 ╕√⁸ ⌐│⁸ ╛ ─ ⌐╟╡ ─ ⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 - ה  √╡─ ●☻ ─ ≤  

 

(TJ) (GJ/ ) 

2012  

( ) (t/ )   



 ≤  

 

15 

►  

▪ ◄Ⱡꜟ◑כ ≤  

 2005 ⅛╠2012 ╕≢⌐ ≢4.6 ∆╢ ≢⁸ №√╡│⁸

╒╓ ┌™≢ ⇔≡™╢⁹ ─ ⌂ │⁸ ─ ╛ ─

⌂≥⅜ ⅎ╠╣╢⁹╕√⁸ ⌐│⁸ ─ ⌐╟╡

─ ⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─◄Ⱡꜟ◑כ ה √╡ ─ ≤  

 

▬ ●☻  

 2005 ⅛╠ 2012 ╕≢⌐ ≢ 57 ⁸ √╡≢ 51 ⇔≡™

╢⁹↓─ ⌂ ≤⇔≡│⁸ ─ ⌐ ℮ ─

─ ≤ ⅎ╠╣╢⁹╕√⁸ ⌐│⁸ ─ ⌐╟╡ ─ ⅜

╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ ●☻ ה №√╡─ ≤  

(TJ) (GJ/ ) 

 

( ) (kg/ )   

2012  
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◄  

▪ ◄Ⱡꜟ◑כ  

 2005 ⅛╠ 2012 ╕≢⌐ ≢ 6.6 ⁸ №√╡≢ 9.7

⇔≡™╢⁹↓─ ⌂ ≤⇔≡│⁸ ─ ╛ ⌐╟╢

⌂≥⅜ ⅎ╠╣╢⁹╕√⁸ ⌐│⁸ ─ ⌐╟╡

─ ⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─◄Ⱡꜟ◑כ ה √╡ ─ ≤  

 

▬ ●☻  

 2005 ⅛╠ 2012 ╕≢⌐ ≢ 2.9 ⁸ √╡≢ 6.1

⇔≡™╢⁹↓─ ⌂ ≤⇔≡│⁸ ─ ⅜ ⅎ╠╣╢⁹╕√⁸

⌐│⁸ ─ ⌐╟╡ ─ ⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ ●☻ ה №√╡─ ─ ≤  

(TJ) (GJ/ ) 

( ) (t/ )   
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○  

▪ ◄Ⱡꜟ◑כ  

 ⅜⁸ ─ ⌐╟╢ ╩ ╡ ⇔≡™╢↓≤⅛╠⁸

⌂ ≤⇔≡ ─ │ ╠╣⌂™√╘⁸ ─

╩ 2013 ⌐ ⅎ ↄ≤⇔√↓≤╩ ↑⁸ №√╡─◄Ⱡꜟ

כ◑ ╩ 2005 ⅛╠ 2012 ─ ⌐ ⅎ ⅝⁸◄Ⱡꜟ◑כ ─

╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─◄Ⱡꜟ◑כ ─ ≤  

 

▬ ●☻  

 ◄Ⱡꜟ◑כ ≤ ⌐⁸ №√╡─ ╩ 2005

⅛╠ 2012 ─ ⌐ ⅎ ⅝⁸ ╩ ⇔≡⁸

─ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ ●☻ ─ ≤  

 

  



 ─  
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 ─  

 ⌂ ⅎ  

≤▪☺▪  

 ₈ ₉│⁸ 20 ─ 3⌐ ≠ↄ

≢№╡⁸ ≢─ ─╖╩ ≤⇔≡ ╘╢╙─≢№╢⁹↓╣⌐ ⇔⁸▪☺▪

─ ≤─ │⁸₈ ⸗♦ꜟ ₉⌐ ≠ↄ

─ ≢№╢⁹⇔√⅜∫≡⁸▪☺▪ ⌐⅔↑╢ ⌐≈™≡│⁸₈ ⸗♦

ꜟ ₉─ ≤⇔≡ ╩ ℮↓≤≤∆╢⁹ 

≤ ─ ⅎ  

 │⁸ ⌂ ⌐ ∫√ ⌂ ⅜ ╘╠╣╢╙─≢№╡⁸

IPCC 5 ≢│⁸ ─ ╩ ≤ ═ 2ϴ ≤∆╢⌐│

2030 ⅛╠2050 ─ ⌐⅛⌂╡ ™ ≢─ ●☻ ╩ ╘╢ ⅜

№╢≤↕╣≡™╢⁹╕√⁸ ⱴ♬ꜙ▪ꜟ≢ ≤⇔≡ 2030 ╩

⇔≡⅔╡⁸ ⸗♦ꜟ ─ ⌐№√╡ 2030 ┘ 2050 ─

⅜ ╘╠╣≡™╢⁹ 

 ⇔√⅜∫≡⁸ ⌐ ∆ │⁸ ⌐ ⅎ⁸ ≤⇔≡

2030 ⁸ ≤⇔≡ 2050 ╩ ∆╢↓≤≤∆╢⁹ 

▪ ⌐⅔↑╢ 2020  

 ⌐ ╩ ⇔≡™╢ ─ ─ ╖ →⌐╟╡ ╩

∆╢⁹ 

▬ 2030  

 ─№╢═⅝ ╩ ⅝⁸∕╣╩ ∆╢√╘─ ─ ╩ ⅎ╢₈Ᵽ♇◒◐

ꜗ☻♥▫fi◓ ₉⌐╙≤≠⅝⁸ ─ ╩ ∆╢√╘⌐

≢ ∆═⅝ ╩ ∆╢⁹ 

► 2050  

 2007 6 ─ ◘Ⱶ♇♩⌐≡ ⅜ ⇔√₈2050 ╕≢⌐ ─

●☻ ╩ ∆╢↓≤╩ ⌐ ∆╢↓≤₉⅜ ↕╣√↓≤╩ ╕ⅎ⁸

≤⇔≡╙ ∆═⅝≤─ ⅛╠ ∂ ╩ ∆╢⁹ 

 ⌂⅔⁸ ─ 24 2012 4 27 ≢ 2050

⌐ 80 ∆╢ ⅜ ↕╣≡™╢↓≤⅛╠⁸ ⁸ ⌐╟╢ ⌂

─ ╛ ─ ⌂≥─ ╩ ╕ⅎ⁸ ─ ─

╖╩ ∆╢⁹ 

 

 ⌐⅔↑╢  

◄Ⱡꜟ◑כ ─  

 ⌐ ℮ ─ ╩ ≤⇔≡⁸ ⌐ ⅜

⇔√↓≤⌐╟╡⁸ ⌐ ℮ ─ ⅜ ⅛≈ ⌐ ⇔√⁹

∕─ ⁸ ◄Ⱡꜟ◑כ╛ ⌂≥⌐╟╢ ⅜ ↄ ↕╣∏⁸
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⅜ ∆╢↓≤≤⌂∫√⁹ 

 ↓─√╘⁸ ⌐⅔↑╢ ≤⇔≡│⁸ ─ ≢№╢₈◄Ⱡꜟ

כ◑ ₉⌐ ⇔≡⁸∕─ ⅛╠─ ╩ ⌂ ≤⇔≡ ™╢↓

≤≤∆╢⁹ 

 -  ◄Ⱡꜟ◑כ ─  

 
     

2005  
( 17  

2012  
( 24) 

2020  
( 32) 

2030  
( 42) 

2050  
( 62) 

 
( TJ) 

16.7  17.8  15.4  12.1  9.4  

 
( TJ) 

 1.1 1.4 4.9 7.5 

 
( ) 

   27  44  

 

 

 

 

 

 

 

 

 

 

 

 

 -  ◄Ⱡꜟ◑כ ≤  

 

 ⌂≥─ ●☻│⁸ ─ ≢№╢↓≤⅛╠⁸∕─

╩ ≤∆╢↓≤⅜ ≢№╡⁸╕√⁸ ⅜ ╩│∂╘ ╙⁸ ╩╙≤⌐⁸

⅛╠─ ╩ ≤⇔≡ ╘≡™╢⁹ 

 ⇔√⅜∫≡⁸ ⌐⅔™≡╙ ⌐₈ ₉╩ ⌐⅔↑╢ ≤⇔

≡ ∆╢↓≤≤∆╢⁹ 

 -  ─  

 
     

2005  
( 17  

2012  
( 24) 

2020  
( 32) 

2030  
( 42) 

2050  
( 62) 

 
( )  

1,635 1,941 1, 509 1,105 805 

 
( )  

 306 Ỏ126 Ỏ530 Ỏ830 

 
( )  

 19  Ỏ  Ỏ30  Ỏ50  
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 -  ≤  

 ▪☺▪ ⌐⅔↑╢  

 ▪☺▪ ⌐⅔↑╢ ≤⇔≡│⁸ ⌐⅔↑╢ ≤ ⌐₈ ₉

╩ ∆╢↓≤≤∆╢⁹╕√⁸∕─ ⌐ ™╢ ⌐≈™≡│⁸ŋ ─

╛ ⌐╟╢ ⌂ ⌐ ⅎ⁸o ∕─ ─ ╛ ─

─ ⌂≥⌐╟╢ ⌂ ╙ ↄ ≤⇔≡ ⅎ╢↓≤≤∆╢⁹ 

 -  ▪☺▪ ⌐⅔↑╢  

 
    

2005  
( 17  

2020  
( 32) 

2030  
( 42) 

2050  
( 62) 

 
( )  1,635    

 
( )   Ỏ100 Ỏ1,170 Ỏ2,340 

 
( )   Ỏ6  Ỏ75% Ỏ150% 

 

 ⌐⅔↑╢ ─ ⌐ ↑√₈ ─ ₉ 

≠ↄ╡│ ≢─ ⅜ ≢№╢↓≤⅛╠⁸ ╛ ⁸

─ ⅜ ⌐ ⇔≡™╢ ┘ ⁸ ⁸ ⌐≈™

≡│⁸ ╖─№╢ ╩ ™√ₐ ─ ₑ╩ ∆↓≤⌐╟╡⁸ ⌐⅔↑╢

⌐ ∆╢ ─ ╩ ╢↓≤≤∆╢⁹ 

 

 │⁸╕∟≠ↄ╡╛▬fiⱨꜝ ⁸ ⁸ ⌂≥ ─

╩ ∂√ ⅜ ≢⅝╢√╘⁸ №√╡─◄Ⱡꜟ◑כ

⌂≥╩ₐ ─ ₑ≤⇔≡ ∆⁹↕╠⌐⁸↓─ ⌐№√∫≡│⁸ ≤∕

╣⌐ ℮ ╩ ╦∑≡ ⇔√ ╩ ∆╢⌂≥⁸ ╩ ╘╢

╩ ℮↓≤≤∆╢⁹╕√⁸ │⁸ ╩ ∆╢ ⅜ ⌂™╒≥⁸

√╡─◄Ⱡꜟ◑כ ⅜ ↄ⌂╢≤ ⅎ╠╣╢√╘⁸ ∞↑≢│⌂ↄ⁸

⌐ ∆╢↓≤⅜ ╕⇔™⁹ 
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 -  ⌐⅔↑╢₈ ─ ₉ 

 

 2012  
( 24) 

2020  
( 32) 

2030  
( 42) 

2050  
( 62) 

  
 

26GJ 
 

23GJ 
 

21GJ 
10  

19GJ 
15  

 

 
2.8t 

 
2.2t 
15  

1.5t 
33  

1.2t 
51  

 

 

 

 

 

 

 

 -  №√╡◄Ⱡꜟ◑כ  

 

 

 

 

 

 

 

 -  №√╡  

 

 │⁸ ≤ ⌐ ╩ ∂√ ⅜ ≢⅝╢√

╘⁸ №√╡─◄Ⱡꜟ◑כ ⌂≥╩a ─ ≤e⇔≡ ∆↓≤≤∆╢⁹ 

 -  ⌐⅔↑╢₈ ─ ₉ 

 

 
2012  
( 24) 

2020  
( 32) 

2030  
( 42) 

2050  
( 62) 

  
 

1.3GJ 
 

1.2GJ 
 

1.1GJ 
15  

1.0GJ 
23  

 

 
152kg 

 
127kg 

16  
88kg 

42  
56kg 

62  

 

 

 

 

 

 

 

 -  №√╡◄Ⱡꜟ◑כ  

 BAU  

  ⅛ ǉǦȑȦɋɩȬɶ  

  ʫₑǉǦȑ ї  

  ʫₑǉǦȑȦɋɩȬɶ  

 BAU  
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 -  №√╡  

 

 │⁸ ≤ ⌐ ╩ ∂√ ⅜ ≢⅝╢√

╘⁸ 1 №√╡─◄Ⱡꜟ◑כ ⌂≥╩a ─ ≤e⇔≡ ∆↓≤≤

∆╢⁹ 

 -  ⌐⅔↑╢₈ ─ ₉ 

 

 
2012  
( 24) 

2020  
( 32) 

2030  
( 42) 

2050  
( 62) 

 

 
 

 
43GJ 

 
38GJ 

10  
32GJ 

25  
25GJ 

40  

 

 
3.0t  

 
2.7t  
10  

2.2t  
25  

1.7t  
40  

 

 

 

 

 

 

 

 

 

 -  №√╡◄Ⱡꜟ◑כ  

 

 

 

 

 

 

 

 

 

 -   

  ⅛ ǉǦȑ ї  

 ְǉǦȑȦɋɩȬɶ  

 BAU  

  ְǉǦȑ ї  
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 │⁸ ╛ ⌐ ∂√ ⅜ ╛

⌐╟∫≡╕∫√ↄ ⌂╢√╘⁸ ⌂ ─ ⅜ ≢№╢⁹ 

 ↓─√╘⁸ ─℮∟₈◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ◄Ⱡ ₉

⌐╟╢₈ ₉╛₈ ↔≤⌐ ∆═⅝ ◄Ⱡꜟ◑כ ₉ כ♃◒☿

ⱬfi♅ⱴכ◒ ─ ⁸ ה ꜠ⱬꜟ≢ ╘≡™╢₈ ⌂

₉╩ ∆╢ ⌐≈™≡│⁸ ╩ₐ ─ ₑ≤⇔≡⁸ ╩

∆↓≤≤∆╢⁹ 

 ╕√⁸ ─⌂™ ─ ╛ ⌐≈™≡│⁸ ─

─╙≤⁸ ╩ ⌐ ◄Ⱡꜟ◑כ─ ╛ ◄Ⱡꜟ◑כ ⌐

∆╢ ⇔⁸ ╩ ∂⁸ ─ ╩ ∆╢↓≤≤∆╢⁹ 

▪ ⌐ ∆╢₈ ◄Ⱡ ₉─  

▪  

 ( ⁸ ⁸ )─ 1 ─◄Ⱡꜟ◑כ ( )

⅜ ⇔≡ 1,500kſ ─ │⁸ ⌐ ≡ ─ ╩ ↑╢↓≤

≤↕╣≡™╢⁹ 

▬ ◄Ⱡꜟ◑כ ─  

 │⁸ ─ ╩ ∂ │ ↔≤⌐₈◄Ⱡꜟ◑כ

₉ │₈ ₉╩ ⌐╖≡

∆╢ ⅜ ╘╠╣≡⅔╡⁸ ╩ ∆╢↓≤⅜ ↑

╠╣≡™╢⁹ 

▪ ─ ─  ▬ ┘ ┘⌐ ─  

► ─  ◄ ─ ┼─ ─  

○ ⁸ ⁸ ⌐╟╢◄Ⱡꜟ◑כ ─  ◌ ─ ⁸ ┼─ ─  

 

 -  ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ⌐ ∆╢ ( )  

     

(1)

 

 
A
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► כ♃◒☿ ⱬfi♅ⱴכ◒⌐╟╢ ◄Ⱡꜟ◑כ 

 ̧ ─℮∟ ─ 10 ⌐≈™≡│⁸ ⌐ ∆═⅝ ◄Ⱡꜟ

─כ◑ כ♃◒☿₈≡⇔≥ ⱬfi♅ⱴ₉◒כ⅜ ╘╠╣≡⅔╡⁸ ─

⅜ ↑╠╣≡™╢⁹ 

כ♃◒☿₈̧  ⱬfi♅ⱴ⁸│₉◒כ ─ ◄Ⱡꜟ◑כ─ ™╩ ⌐∆

╢↓≤≢⁸ ╪≢™╢ ╩ ⇔⁸ ╣≡™╢ ⌐│ ╩ ∆╙─⁹ 

 ̧ ↔≤⌐ ─ ─ ─╖⅜ √∆ ⌐ ╩

ⅎ√ ╟╡╙ ™ ╩ ⅜₈ ∆═⅝ ₉≤⇔≡ ⇔≡™

╢⁹ 

 - כ♃◒☿  ⱬfi♅ⱴכ◒ ≤ ∆═⅝  

   
(1)   0.531 t  
(2)  

 
 

 
0.143 t  

(3)  
 

 
 

0.36 t  

(4)  
 

 
100.3%  
  

(5)  
 

3,891MJ t  

(6)   8,532MJ t  
(7)   4,944MJ t  

(8)  
 

0.876  

(9)  
  

11.9GJ t  

(10)  
 

3.45GJ t  

 

◄ ─ ╣ 

 

 

 

 

 

 

 

▬ ₈ ₉ 2013 1 ⁸2016 1  

▪  

 │⁸ ⅜ ∆╢

≢№╡⁸ ⁸ ⅜⁸ᵑ ─ ⅛╠ ↕╣╢ ─

─ ⁸ᵒ ה ╩ ╘√ ─ ☻ⱦכ◘ה

⌐╟╢ ⁸ɔ ┼─ ⌂≥ ─ ⁸ᴖ ─

─ ⌐╙≤≠⅝⁸ ⌂ ╩ ╘≡™╢⁹ 

 

  

 
 

  

 
 
 

 
  
  

─  

─  
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 -  ╖─ 2016 1 15  

1.  
2.  
3.  
4.  
5.  
6. 

 
7.  
8.  
9.  
10.  
11.  
12.  
13.  
14.  
15.  
16.  
17.  
18.  

19.  
20.  
21.  
22.  
23.  
24.  
25.  
26.  
27.  
28.  
29.  
30.  
31.  
32.  
33.  
34.  
35.  
36.  
37.  

38.  
39.  
40.  
41. LP  
42.  
43.  
44.  
45.  
46.  
47.  
48.  
49.  
50.  
51.  
52.  
53.  
54.  
55.  

 

▬  

 ⌐⅔↑╢ 2030 ─ ╩⁸ ⌐ ⌂

─ ─ ╛ ◄Ⱡ ╩╙≤⌐ ╩ ⇔⁸

∆↓≤≤⇔≡™╢⁹╕√⁸ ─ ⌐ ∫√ ⌂ ╩ ≤⇔≡ ⇔

≡™╢⁹ 

 -  ─  

 

2030
 

CO2 BAU
900 CO2  

  130 t- CO2  
/   160 t- CO2  

  150 t- CO2  
 1200 t- CO2 

 2 260 t- CO2  

 

CO2

5 2030
4,200 t- CO2  

 
CO2 2030

8,000 t- CO2  

 
COURSE50 2030

 

 

2030  
2030 BAU 200 t- CO2

 

 
1.2

t- CO2  

 
3.6

t- CO2  



 ─  
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CO2

 

 

2030  
2030  

1 2030 16.55  

 

 

2030 4  

 
2030 9 12

 

  

 

2030
 

( )
2030 2010

49MJ/t- cem 3,410MJ/t- cem  

 
100 95.2 99.2  

 

 

( )

 

 
 
 

 

► ─  

 ╩ ↑≡⁸PDCA◘▬◒ꜟ╩ ∆╢↓≤╩ ∂⁸

─ ╛ ─ ╩ ╢⁹ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 ─  
 

CO2  

 ☻ⱴכ♩Ɫ►☻ 
 

◄Ⱡ ⁸◄Ⱡꜟ◑כ ◦☻

♥ⱶ─ ⁸ ◄Ⱡ ─ ⌐

╟∫≡⁸ ─ ⌐ ⇔≡™╢⁹ 

─☻ⱦכ◘ה ⌐╟╢ ─  

 



 ─  
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 ─ ≢ ↕╣╢ ╛▬fiⱣ⁸כ♃כ ♩▬꜠⌂≥─ │⁸
╛ ⁸ ⌂≥ ™ ≢⁸╕√⁸ ≢ ◄Ⱡꜟ◑הכ ⌐ ⅝

ↄ ⇔≡⅔╡⁸ ─ ⌐ ↑≡ ─ ─ ⅜ ↕╣╢⁹ 

─  

► ◄Ⱡ ⌐╟╢ ╡  

 ◄Ⱡ ╛ ⌐ ≠ↄ ╩ ╘√ ─ ─ ⌐⅔↑╢

◄Ⱡꜟ◑כ ╛ ─ ╩ ⇔√⁹∕─ ⁸ ─

─ ⌐№√╡⁸ ⌐⅔↑╢↓╣╠─ ⅜ ⌐ ≢№╢↓≤⅜

╕╣╢⁹ 

 

▪ ◄Ⱡꜟ◑כ  

 

 

 

 

 

 

 

 

 -  ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ╡ 

▬  

 

 

 

 

 

 

 

 

 -  ⌐⅔↑╢ ─ ╡ 

 

 

 

 

 

 

 

 

 

 

╛כ♃כ⸗  
─ ⌐  

▬fiⱣכ♃כ ⌂⸗
כ♃כ ─ ⌐  

♩▬꜠
⅜ ─ 1/5  

⌐ ╩ ∆╢ ─  

( )⁸( ) ⁸ ( )  

 



 ⌐ ↑√ ─  
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 ⌐ ↑√ ─  

 ─  

 │⁸ ─ │╙≤╟╡⁸ ⇔™ ⁸ ⌂≥⅜ ⌐

⇔№∫≡ ∆╢╙─≢№╡⁸ ⁸ ⌂≥ ─ ╩ ∆╢ ─ ⁸

─ ╩ ⅎ╢ ─ ⁸ ╩ ∆╢ ─ ⁸ ─ ─

≤™∫√ ≡─ ⅛╠▪ⱪ꜡כ♅∆╢ ⅜№╢⁹╕√⁸ Ᵽכ꜡◓─

ꜟ ⅜ ╗⌂⅛⁸ ╙ ≤─ ╦╡ ⅜╟╡ ≤⌂∫≡™╢⁹ 

 ⇔√⅜∫≡⁸ │⁸ ⌂╢ ⌐ ╕╢↓≤⌂ↄ⁸ ≠ↄ╡∕─╙─╩ ⇔√

⅛╠ ╩ ∆╢√╘⁸ ─ ≈─ ─ ⁸ ╩ ∆╢⁹∕╣

∙╣─ ≢│⁸ ─ ⌐≤╠╦╣∏⁸№╢═⅝ ╩ ≢ ⇔⁸ ▬ⱷ

╩☺כ ⇔⌂⅜╠ ╘≡™ↄⱣ♇◒◐ꜗ☻♥▫fi◓ ╩ ⌂ ╡ ╡ ╣╢⁹ 

⅜ ─ ╩ ╢ ╩ ∆╢☻♩♇◒ ┼─ )  

 ─ ⌂ ⁸ ≤╕∟─ ⌂≥─ ─ ╩ ⅛⇔⁸

≢ ─ ⌂™◖fiⱤ◒♩⌂ ╩ ∆≤≤╙⌐⁸ ─

⌂◄Ⱡꜟ◑כ ⁸↕╠⌐ ≤⇔≡─ ─ ╩ ╡⁸ ≢

⅛⌂ ⅜≢⅝╢☻♩♇◒ ≠ↄ╡╩ ∆╢⁹ 

⅜ ╩ ↄ ⌐ ∆╢ ─כ♃☻ꜝ◒ )  

 ≢↓╣╕≢ ∫≡⅝√╙─≠ↄ╡─ ≤⇔≡─ ╛ⱡ►Ɫ►╩

↕∑⁸ ⅜ ╘╢ ⁸ ☻ⱦכ◘⁸ ╩ ™⁸

⌐ ╘╠╣╢ ─ ™ ┼─ ╩ ╢⁹╕√⁸ ⁸

≤™℮ ╙─≠ↄ╡ ─№╡ ⅛╠⁸ ⌐ ℮ ™╦╝╢○fi♦ⱴfi♪

⌂₈╙─≠ↄ╡₉─№╡ ┼─ ╙ ⇔≡™ↄ⁹↕╠⌐⁸○ⱨ▫☻╛ ≢─

◄Ⱡꜟ◑כ fiכꜞ◓╛ ⁸♦☺♃ꜟ○ⱨ▫☻ ⌐ ⇔≡ ╗≤≤╙⌐⁸

─ ≈◄Ⱡꜟ◑כⱳ♥fi◦ꜗꜟ╩ ─◄Ⱡꜟ◑כ ≤⇔≡ ₁⌂

⌐ ∆╢⁹ 

⅜ ╩ ╗ ╩ ┘ ∆╢ ◦☻♥ⱶ─ )  

 ⌂ ─ ╩ ╢√╘⁸ ⌂≥ ≢ ╘╠╣≡™╢₈

⌂ ─√╘─ ( )₉╩⁸ ╩ ⌐⁸ ⁸ ⁸

≤ ⇔⌂⅜╠ ∆╢⁹↓─ ╩ ≤⇔⌂⅜╠⁸ ≢↓╣╕≢

⇔≡⅝√ ⁸ ≤ ⅛⌂ ╩ ┘≈↑≡⁸ ─ ⅛╠

⇔⁸№╠╝╢ ⅜ ⁸ ⌐ ═╢ ◦☻♥ⱶ╩ ∆

╢⁹╕√⁸↓─◦☻♥ⱶ╩ ⇔≡⁸ NPO⁸ה ⌐╟╢ ─ ╩

│∂╘⁸ ⌐╟╢ ─ ⁸⇔♪כꜞ╩╖ ─ ╩ ↄ ╩

⇔⁸ ─ ≠ↄ╡⌐ ↑≡ ╩ ╘≡™ↄ⁹↕╠⌐⁸ ─▪☺▪

⌐ ╘╠╣╢ ⁸◦☻♥ⱶ─ ─ ╩ ↄ⁹ 

⅜ ⅛⌂ ╩ ⅎ╢( ≠ↄ╡╩ ∂√ ⅛⌂ ─ )  

 ⸗♦ꜟ ─ ≢ ╕∫√ ─ ╩⁸ ╕╣╢

⌐≈⌂™≢™ↄ√╘⁸ ⌐ ╦╢ ╩ ⌐ ∆╢⁹



 ⌐ ↑√ ─  
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≥─ ─ ╙⁸ ⌐ ⇔ↄ ⅔ ⌂ ∟≢ ≢⅝╢ ╖╩ ⇔⁸

─ ╛ ─ ╩ ╢⁹╕√⁸ ─ ╩ ⇔≡╕∟─⌐⅞╦

™╛ ─◖Ⱶꜙ♬♥▫ ─ ⌐╙ ⇔≡™ↄ⁹ 

⅜▪☺▪─ ╩ ╘╢ ≠ↄ╡─▪☺▪ ┼─ )  

 ≢ ╕╣≡⅝√ ≠ↄ╡─ ╩₈ ⸗♦ꜟ₉≤⇔≡

⇔⁸▪☺▪ ≤─ Ⱡ♇♩꞉כ◒╩ⱬכ☻⌐ ⌐ ┼ ∆╢↓

≤≢⁸▪☺▪╩ ≤⇔√ ─ ≤ ⅛⌂ ⌐ ∆╢⁹ 

 

 ─  

 ─ ╩ ⌐ ⇔√ 2050 ─ ─ ╩⁸ ≈─ ⌐ ∫≡⁸

╛ ⁸ ⌂≥─ ⌐╕≤╘╢⁹ 

 -  2050 ⌐⅔↑╢ ●☻ 2005 ─  

 
 

(1)  
 

(2)  
 

(3)  
 

(4)  
 

BAU
 

 
2 

(5)  
 

2 

 0  15  0  23  28  67  96  163  

 14  79  1  0  - 33  61  0  61  

 44  1  0  3  55  102  0  102  

 390  138  0  0  17  545  1,978  2,523  

 0  1  0  0  3  4  0  4  

 31  0  0  0  - 24  7  0  7  

 0  0  0  5  34  39  266  305  

 5  0  0  0  0  5  0  5  

 484  234  1  31  80  830  2,340  3,170  
β1 BAU │⁸ ╛ ─ ⌂≥ ─ ≢─ ⁹ 
β2 ─ ─ ≢⁸ ─ ⅜ ≤ ⌂╢ ⅜№╢⁹ 

 

 ⌐ ↑√ ה ─ ─ ≠↑ 

 ≠ↄ╡╩ ⇔≡ ╡ ╗ │⁸ ─ ─ ╛

≢│⌂ↄ⁸№╢═⅝ ╩ ⅝⌂⅜╠⁸ ╛ ─ ╩ ╖ ⌡≡ ╘≡™ↄ

⅜№╢⁹ ⸗♦ꜟ ─ 2009- 2013 │⁸ ─ ╛ ⌂

≥─ ╩ ≠ↄ╡⌐ ⅛⇔⌂⅜╠ ╗⁸™╦╝╢₈ ≠ↄ╡₉⌐

↑╠╣╢ ≢№∫√⁹ ⌐│⁸₈ ─№╢═⅝ ─ ₉⁸

₈ ⇔™ ⌐ⱶ♥☻◦ה ∆╢ ─ ─ ₉⁸₈ ⌐ ╦

╢ ─ ╩ ╘╢√╘─₆ ⅎ╢ ה ∂╢ ₇─ ╩ ⅎ√ ◦☻

♥ⱶ⁸ ◦☻♥ⱶ─ ₉⌂≥╩ →⁸ ╩ ╘≡⅝√⁹ 

 ⌐⅔™≡│⁸↓╣╕≢─ ─ ╩ ╕ⅎ⁸ ─ ╖ ⌡ⱪ꜡☿☻╩⁸

⁸ ┘ ─ ⌐ ∂≡⁸ ─≤⅔╡ ╘≡™ↄ↓≤≤∆╢⁹ 

⌐⅔↑╢ 2020  

 ̧ ─ ─ ⁸ ╩ ╕ⅎ⁸ ─ ╛ √⌂ ⌂≥╩

╡ ╖⌂⅜╠⁸ ⁸ ⌂ ┼─ ⌐ ╡ ╗⁹ 

( CO2)  



 ⌐ ↑√ ─  
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 ̧╕√⁸ ─ √⌂ ≢№╢₈ ₉ 24 ─ ╩

ⅎ╢╟℮⌐ ╩ ⇔⁸₈ ─ ☻כ꜡◓fiכꜞ◓ ₉╩ √⇔≡™ↄ⁹ 

 ̧ ⌐ ⅝ ⅝⁸ ─ ⅎ─ ⁸ ─ ◄Ⱡ ◄Ⱡ ⁸

⌐ ⇔√ ─ ⌂≥⌐ ⌐ ╗⁹ 

 ̧ ≢ ╠╣√ │⁸ ↄ ⁸ ╩ ╢≤≤╙⌐⁸ ─ ⌐ ≡╢

√╘⁸ ⌂ ╩ ™⁸ ╛ ╩ ╡╕≤╘╢⁹ 

⌐⅔↑╢ 2030  

 ̧ ─ ⅛╠ ─ ⌐ ╢ ≤ ↑⁸ ─

⌐ ≠ↄ ─ ⁸ ╩ ╕ⅎ⁸ ─ ╛ √⌂ ⌂≥╩ ╡

╖≈≈⁸ ⁸ ⌂ ⌐ ╡ ╗⁹ 

 ̧ ≠ↄ╡≤ ≠ↄ╡─ ╩ ╢⁹ 

 ̧ ≢ ╠╣√ ╩⁸ ⇔™ ⁸ ⌐ ≠™√╕∟≠ↄ╡⸗♦ꜟ⁸ⱦ

☺Ⱡ☻⸗♦ꜟ⁸◖Ⱶꜙ♬♥▫⸗♦ꜟ≤⇔≡ ⌐ ↑≡ ⁸ ∆╢⁹ 

⌐⅔↑╢ 2050  

 ̧ ≠ↄ╡─ ≤⇔≡⁸ ⇔™ ⁸ ⁸ ↕╣√ ₁⌂

▬fiⱨꜝ─ ⁸ ⅜№╡⁸ ⅜ ─ ⌐╦√∫≡ ⇔≡ ⅛⌐ ╠

∑╢₈☻♩♇◒ ₉─ ╩ ╘╢⁹ 

 ̧ ⅜ ∆ 2050 80 ─ ╩ ∆╢√╘⌐│⁸ ⌂

⅜ ≢№╡⁸∕─ ≤⇔≡│⁸ᵑ◄Ⱡꜟ◑כ ─ ⁸ᵒ

∆╢◄Ⱡꜟ◑כ─ ⁸ᵓ ◄Ⱡꜟ◑כ─ ╩ ⌐ ╘≡™

ↄ↓≤⅜ ≢№╢⁹ 

 ̧ ╛ ▬fiⱨꜝ │ ⅜ ↄ⁸ ─ ⅜ ⌐╦√∫≡

╩ ╓⇔ ↑╢√╘⁸ ⌐ ≠ↄ ─ ⅜ ≢№╢⁹ 

 ̧ ─ ⌐≈™≡│⁸ ─ ╛ ─ ⌐ ∂≡

⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 - ⌐ ↑√ ⌐≈™≡ ▬ⱷכ☺  

₈ ●☻ ⱦ☺ꜛfi
₉≤╡╕≤╘ 2015 12 17  
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 ≤─  

 ─ ≢№╢₈ ₉⌐ ╘╢₈ ₉ ┘₈

₉≤ ─₈ ─ ₉≤─ ╩ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 -  ≤ ה ⸗♦ꜟ ─  

 

 

    

(a) ◄Ⱡꜟ◑כ
(b) fiכꜞ◓  
(c) ◄◖♪ꜝ ⱪ꜡☺▼◒♩
(d) Ⱡ♇♩꞉כ◒  
(g) ⌐╟╢ꜞ◘▬◒ꜟ  
(h)      ⌂≥ 

(a) ⌂ ─√╘─   
(b) ☿fi♃כ─ ◄Ⱡ   
(d) ◄Ⱡꜟ◑כⱤכ◒  
(g) ╦⅜ ╦⅜ ─  
(h)  

⌂≥

(a)  
(b)  
(d) fiכꜞ◓ ─  
(g)  

⌂≥ 

(a)
(b)
(c) ─ ─  
(d) ⱪ꜡☿☻─  
(e)  
(f) ⱪ꜡☿☻─ ₒ ₓ 
(g)
(h) ─ ─    ⌂≥ 

(a)
(b)
(c) ◄Ⱡꜟ◑כ  
(d)  
(e) ─  
(g) ─  

⌂≥ 

( )  

( )  

( )  

( )  

( )  

 
 

 
⌂╕∟≠ↄ╡ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 

╣√  
─  

─ 
≤  

⌂  ה
ⱦ☺Ⱡ☻─  



 ●☻ ⌐ ↑√ ⌂  

 

32 

 ●☻ ⌐ ↑√ ⌂  

 ─  

 
 

( )  ( )  

(a) 
 

 
 

 
 

 
 
 
 
 
 
 

LED ( ) 

(b) 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

21  
 

LED  
LED  
LED  

 
 
 

(c) 
 

 
 

 
 

RORO  
 

 
 

 
 

 
BDF

 
 

 

(d) 
 

  
21  

 
 

 
 

 
 

(e)
 

 

 
 

 
 

 
 

(f)
 

 
 

 

 

(g)
 

 
 

 
 

(h) 
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( )  ( )  ( )  

ESD  
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 ─ ≤ ⌂  

⅜ ─ ╩ ╢ ╩ ∆╢☻♩♇◒ ┼─ )  

─ ⌂ ⁸ ≤╕∟─ ⌂≥─ ─ ╩ ⅛⇔⁸

≢ ─ ⌂™◖fiⱤ◒♩⌂ ╩ ∆≤≤╙⌐⁸ ─

⌂◄Ⱡꜟ◑כ ⁸↕╠⌐ ≤⇔≡─ ─ ╩ ╡⁸ ≢ ⅛

⌂ ⅜≢⅝╢☻♩♇◒ ≠ↄ╡╩ ∆╢⁹ 

▪  

(a)  

(a)- 1  

 ─ ╛ ╩ ≤∆╢

ha ⌐⅔™≡⁸◄◖ ╛ ◄Ⱡה ◄Ⱡ ─ ⁸◄Ⱡꜟ◑כⱴ

Ⱡ☺ⱷfi♩⌐╟╢◄Ⱡꜟ◑כ ─ ⁸ ─ ⌂≥⁸ ₁⌂

╛ ╩ ⌐ ╡ ╣≡⁸♀꜡ Ⱳfiכ◌ ─ ╩

↕ⅎ⁸ ⅜ ♀꜡ ╩ ⇔√ ╩ ∆╢⁹ 

ₒ ₓ ⁸ ⁸ ⁸  

ₒ ₓ 20(2008)   

    24(2012)   

    27(2015)  ╕∟┘╠⅝ 

    28(2016)   

ₒ ₓ 850 300⁸ 350⁸ 200 ⁸ 

═  35,000  

ₒ ─ ה ₓ 

 ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ◄Ⱡ ─◄Ⱡꜟ◑כ

⌐ ╡ ╗⁹

┘

ⱶ♥☻◦כꜝכ♁ ⁸

⌂≥ 

◦כ꜠Ⱡ▼☺כ◖ 

ꜛfi⌐╟╢ ─◄Ⱡ

כ◑ꜟ ⁸ ה

⌐╟╢ ◄Ⱡ

─כ◑ꜟ ⁸ ─

⁸ ⌂≥ 

 

(a)- 2  

 ─ ⌐ ⇔⁸ ♩▬꜠╛◄◖◦fi◓ꜟ ╩ ∆╢≤≤╙

⌐⁸ 3  10kW ─ ╛⁸ ⌐ ⅎ≡

┘ ─ ╙ LED ∆╢↓≤⌐╟╡⁸ ╩ ⇔⁸

─ ╩ ╢⁹ 

Ḝ Ⱥɫɵȩɶɚɱϼ Ӣǵ֝ȑ Ȇ 

˲ ẉʫ̈  

ἧ ᾍꜘ   

ҍ  
ρ ̮ὁ 

᷂ḢК  
ӓ 

֯  
 

ЏВ˧  
ѫ ͝  
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ₒ ₓ  

ₒ ₓ 22 26  

     ─ LED    27  

 

(a)- 3  

 ─ ⌐⅔™≡⁸ (10 kW )╩ ∆╢↓≤≢⁸

─ ╩ ╢⁹ 

ₒ ₓ   ₒ ₓ 23 25  

 

(a)- 4  

 ⌂ ☻♩♇◒─ ≤ ╩ ⌐╟╡ ∆╢√╘⁸

⌐⅔™≡⁸◄◖( ╛ ה≡ ┼─ ⁸ ה ⌐ ∆╢

ꜞⱨ◊כⱶ ⌐ ⇔⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

◖◄ה ה ─ ⁸ ⁸ ⌂≥ 

ה ה ●ꜝ☻ הכ♃♇ꜗ◦⁸ ⌂≥ 

ה ∆╡ ⁸ ⁸ ─ ⁸ ה

⌂≥ 

ה ⅜ ╛ ⇔ ╩ ∫≡™╢ ─ ╛

╩ ₈ ◄◖ⱪ꜠Ⱶ▪ⱶ₉╛₈ ♩ꜝ▬▪ꜟ

₉⌂≥  

ₒ ─ ₓ 

 23  ─ ╛ ─ ╩ ╢₈

₉╩ ⁹ 

 24  ⌂≥╙ ⌐ ⅎ⁸₈ ꜞ

ⱨ◊כⱶ ₉⌐ ⇔⁹ 

 26  ─ ╛ ╩ ℮⌂≥ √⌂ ╖─

╙≤⁸₈ ╕™ ꜞⱨ◊כⱶ ₉╩ ⁹ 

 27  ╩ ⌐ ⁹ 

ₒ ₓ  

 

(b)  

(b)- 1   

 120ha │⁸ fiꜛ◦כ꜠Ⱡ▼☺כ◖─ ⌐╟╡

⇔√ ╩ ⌐⁸ ╩ ⌐ ∆╢↓≤⌐╟╡ ≤╕∟─

⌐╟╢ ⌂◄Ⱡꜟ◑כ─ ⅜ ╦╣≡™╢⁹ 

 ↓─ ≢ ↕╣√ ☻ⱴכ♩◖Ⱶꜙ♬♥▫ ≢│⁸ ─

╩ ⌐ ∆╢ CEMS: Community Energy Management 

System)⁸ ╛ ⌂≥ ─ ╩ 30 ⌐ ⇔ ⌐♦

╩♃כ ∆╢☻ⱴכ♩ⱷ⁸כ♃כ ≤ ⇔⌂⅜╠ ─ ◄Ⱡ⁸

Ⱨכ◒◌♇♩╩ ∆╢ BEMS(Building Energy Management System)╛
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HEMS(Home EMS)⁸FEMS(Factory EMS)╩ ≢ ⇔√⁹ 

 ∕⇔≡⁸ ─ Ᵽꜝfi☻⌐ ∂≡ ╩ ⌐ ↕∑⁸

⅜ ⅎ⁸ ∆╢↓≤⌐╟╢Ⱨכ◒◌♇♩╛Ⱨכ◒◦ⱨ♩╩ ∆ ⁸

─ ╩◖fi♩꜡⁸╡╟⌐≥↓╢∆ꜟכ ≢№∫√ ─ 50%

2005 ─ ≤─ ╩ ⇔√⁹ 

 ⁸ ≢ ╠╣√

┘ ╩ ⌐ ∆

╢↓≤⌐╟╡ ⌂╢ ╩ ∆

≤≤╙⌐⁸↓╣╕≢─ ╩ ╕ⅎ

─╖⌂╠∏ ╩ ╘√

┼─ ה ╩ ╢ ≢№╢⁹ 

ₒ ₓ ☻ⱴכ♩◖Ⱶꜙ♬♥

▫ ⁸  

ₒ ₓ 22 26  

    27  

 

(b)- 2  

 ╛ ⅜ ™╙─ ⌐≈™≡⁸ ╩ ⅎ≡ ⌂ↄ≤╙

80 │ ∆╢╟℮ ╩ ╢⁹ ⌐│⁸ ⌐ ⇔≡⁸ ─

™ ╛ ─ ⌂≥≢⁸ ─ ╩ ∆╢

╩ ╘╢⁹ 

ₒ ₓ    ₒ ₓ 21  

 

(b)- 3  

 ⁸ ↄ─ⱴfi◦ꜛfi╛ ≢│⁸ ⌐ ╘√ ╩ⱳfiⱪ≢ →╢

╩ ⇔≡™╢⁹⇔⅛⇔⁸ ⅛╠ↄ╖ →╢ⱳfiⱪ─

⅜ ≢№╡⁸ ⌐ ╩ ╘╢↓≤≢ ─⅔™⇔↕⅜ ∆╢

╙№╢⁹↓─√╘⁸ ≢│⁸ ⌐ ╘∏ ∆╢

─ ╩ ∫≡™╢⁹ 

 ↓─ ⌐│ ─╟℮⌂ⱷꜞ♇♩⅜№╢⁹ 

ה ─ ╩ ⌐ ∆╢√╘⁸ⱳfiⱪ⌂≥─ ╩ ≢⅝╢⁹ 

ה ⅜ ≤⌂╡⁸╟╡ ≢⅔™⇔™ ╩ ≢⅝╢⁹ 

ה ⅜№∫√☻Ɑכ☻╩ ≢⅝╢⁹ 

ₒ ₓ 

ה ⁸ ⌂ↄ ─ ╩ ╘⁸ ╩ H12  

ה ─ ⌐ ♩♇꜠ⱨכꜞ╢∆ ⌂≥ ─ H17  

ה ─ ⌐≈™≡ ┼─ ⅎ⌐ ╢ ─ 

╩ ∆╢₈▪◒▪ⱨ꜠♇◦ꜙ ₉╩ H20  

ה ⌐ ™⁸ ⱷכ♃כ ╡─ ⅜ ⌂ ⌐≈™≡ ─

╩ H22  

ₒ ₓ ⁸    ₒ ₓ 12  

Ӕˉ″ȷɜɶɆȱɝɣɉɄȡҍ ˗ ǵ  
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(b)- 4 CASBEE  

 │⁸∕─ꜝ▬ⱨ◘▬◒ꜟ╩ ∂⁸◄Ⱡꜟ◑כ─ ╛ ─ ⌂

≥⁸ ⌐ ⇔↕╕↨╕⌂ ╩ ⅎ≡™╢⁹∕↓≢₈

CASBEE ₉╩ ⇔≡⁸ ⌐ ⇔√ ─

╩ ⇔⁸ ╛ ⌂ ─ ⌐ ↑√ ╩ ∆╢⁹ 

 ⅜ ∆╢ ═ ⅜ 1,000 ⁸ ⅜ ∆╢ 2,000 ─

╩ ─ ≤⇔⁸ ╩ ─ⱱכⱶⱭכ☺≢ ∆╢⁹ 

 ≤⇔≡⁸ ─ ╩ ↑≡™╢⁹ 

ה  ┼─ Ν ╛ ─ ╛ ─  

ה  ─ Ν◄Ⱡꜟ◑כ ╩ ⇔⁸ ╩  

ה  ⅛⌂ ─ ⱥכ♩▪▬ꜝfi♪ Ν ─ ⌂≥─

─ ⁸ ⁸  

ה  ┼─ Ν ─Ᵽꜞ▪ⱨꜞכ  

ₒ ₓ    ₒ ₓ 20  

 

(b)- 5  

 ─ ≢№╢ ─ ⌐

┤↕╦⇔™ ─ ≤ ─

╩ ╢√╘⁸ ≤⁸

ה ה ה ╩ ⅎ√

ⱦꜟ≤╩ ⌐ ⇔⁸ №╢ ╩

∆╢╙─ 2 ─ ⁸CASBEE

─ ⁹ 

ₒ ₓ  

ₒ ₓ 26  

 

(b)- 6  

 ─ ≤⇔≡⁸╕∆

⁸ ⁸ ⁸

⁸ ─ ◄Ⱡꜟ◑כ╩

⌐ ⇔≡⁸ ─ ◄Ⱡꜟ

כ◑ ╛ ⌂ ─ ⌐

∆╢√╘⁸ ╩ ⇔≡™╢⁹ 

ₒ ₓ  

ₒ ₓ 6  
      

 520kw 780 kw 68 kw 340 kw 9 kw 
 0.9m3/s  1.23 m3/s  0.81 m3/s  0.91 m3/s  0.05 m3/s  
 73.6m 81.6m 12.2m 54.8m 27m 
    S   
      
 2,135 kwh 3,345 kwh 357 kwh 1,320 kwh 58 kwh 
 6 4  8 4  10 4  19 4  26  

ᾛΈ ӳ֥ ᷂Ӣ⁸ ᷂П ˗ Ȣɟɶȶ  
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(b)- 7  

 ≢№╢ ─ ⌐

◦☻♥ⱶ╩ ⇔⁸ ◄Ⱡꜟ◑כ─

⌐╟╢ ╩ ╢⁹2009 ⅛╠

יִ ≢12ﬞ ─ ⌐ 170kW─

╩ ⇔√⁹ 

ₒ ₓ   

ₒ ₓ 21  

 
 

 

 

 

 

 

(b)- 8  

 ☿fi♃כ ─ ⌐ ⱤⱠꜟ╩ ⇔⁸ ◄Ⱡꜟ◑כ─

⌐╟╢ ╩ ╢⁹2010 ⅛╠ יִ ≢⁸ ─ ☿fi♃כ⌐

577 kW─ ╩ ⇔√⁹ 

ₒ ₓ ☿fi♃⁸כ ☿fi♃⁸כ ☿fi♃כ 

ₒ ₓ   ₒ ₓ 22  

 

(b)- 9  

 ─ ה ה ⌐⅔™≡ ה ⌐ ╩⁸

⌐ ∆╢⁹ ⇔√ │ ⁸ ┼ ∆╢⁹ 

 

25 Ν 5kw  

26 Ν 40kw ⁸ 41kw  

27 Ν (5kw)⁸ (10kw)⁸ 10kw  

28 Ν└┘⅝─ 10kw  

 

 

 

 

 

 

 

 

 

 
 

 
   2 2 

 9.5kw 9.7kw 9.5kw 20.3kw 21.0kw 31.5kw 

 
 

9,000kWh 9,000kWh 9,000kWh 20,000kWh 20,000kWh 29,000kWh 

 22 2  23 2  24 3  25 10  26 9  26 9  

ᾭ Ẑ Ͻ ֶӢ  

Ӕˉ″⁸ ᾛΈᾛἶ ǲ ǞǦẐ Ͻ ρ 
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(b)- 10  

 ╛ ≢ ⇔≡™╢ ⱳfiⱪ│⁸ ⌐╟╡◄Ⱡꜟ◑כ꜡☻

⅜ ⇔√╡ ─ ⌂≥⌐╟╡ⱳfiⱪ ⅜ ≤⌂∫≡™╢↓≤⅛

╠⁸ⱳfiⱪ ⌐▬fiⱣכ♃כ╩ ⇔√╡⁸ ─ ╩ ℮↓≤≢

─ ╩ ∫≡⅝√⁹ ╙ⱳfiⱪ ─ ╛ ⌐ ╩

∆╢⌂≥ ◄Ⱡꜟ◑כ╩ ⇔≡™ↄ⁹ 

ₒ ₓ    ₒ ₓ 13  

 

(b)- 11  

 ⌐ ⅜ ™⁸⌐⅞╦™№┤╣╢ ─ ╩ ⇔⁸ ╛◓כꜞ

ꜝ◓ⱦכ♩♇ⱪꜞכ◓⌂≥─ ⁸ כⱦ◓ꜝהכ◌♇◘─ ⁸◓ꜝ

►fi♪◗ꜟⱨ ⁸ ≥╙√∟┼─ ⌂≥⌐ ⅎ⁸╕∟⌐⌐⅞╦™╩

╖ ∆▬ⱬfi♩─ ⌂≥⁸ ⌐ ≤ ╩ ≢⅝╢☻♃☺▪ⱶ╩ ∆

╢⁹ 

 │ ⌐┤↕╦⇔™◄◖☻♃☺▪ⱶ≤⇔≡⁸ ◄Ⱡꜟ

─כ◑ ה ╛⁸ ⌐ ⅜╢ ─ ⁸ ⌐ ⇔™

⌐╟╢ ─ ⌐ ╡ ╗⁹ 

ה    

ה    ⌐ ─ ⌐  

ה   PFI BTO ☻ⱦכ◘ה  

ₒ◖fi☿ⱪ♩ₓ 

 (∕─ )╖╪⌂⅜≈≥™⁸⌐⅞╦™╩ ╗Γ ה⅛∟ ⌂⅛Δ☻♃☺▪ⱶ 

 (∕─ ) ≤ ╩ ╖∞∆Γ♄▬♫Ⱶ♇◒Δ☻♃☺▪ⱶ 

 (∕─ ) ⌐┤↕╦⇔™Γ◄◖Δ☻♃☺▪ⱶ 

 (∕─ )╙─≠ↄ╡─ ╩ ∆╢Γ  ⱶΔכꜟכꜛ◦≤⅛

ₒ☻◔☺ꜙכꜟₓ 

 26   PFI  

 26   PFI  

 26 10    

 27    

 29    

 29 fi☼כ◦◓כꜞ   ─  

 β ⁸ ╕≢ PFI ⅜ ─ ╩ ℮⁹ 

 

 

 

 

 

 

 

 
 

┴ ᷂ ᾛΈӔӢ  Ẇ Ȣɟɶȶ  

Ẽ  

3  

 

Ẽ 2.7ha 
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ר  ͪ ר  

(b)- 12  

 19 ⌐ ─ ⅎ ⌐ ╩ 1500kW

ќ23,500kW ⇔⁸ ◄Ⱡꜟ◑כ─ ─ ╩ ╡⁸ ╩ ⇔≡

™╢⁹ 

 ╕√⁸ 10 ⌐ ⌐⅔™≡⁸ ─ ה

─ ╩ ™⁸ ─ 20 ќ30 ╩ ╢ ⌐⁸ ◄

Ⱡ ─№╢ ─ ╛⁸Ᵽ▬○ⱴ☻ ─ ⌐╟∫≡⁸ ╩

∆╢⁹ 

ₒ ₓ ⁸  

ₒ ₓ 19 ⁸ 29  

 

   

 
 

  

  

  

 
 

  

  

 

(b)- 13  

 ⱥכ♩▪▬ꜝfi♪ ─ ╩ ≤⇔≡⁸ ─ ─ ╩ ∆

╢ ה ╩ ⇔≡™╢⁹ 

 │⁸ⱥכ♩▪▬ꜝfi♪ ⅜ ≢№╢√╘⁸ ─ ™

⌐ ─ ╩ ⌐ ⌐ ─ ╩ ╘≡™╢⁹ 

ₒ ₓ  

ₒ ה ₓ ╕∟≠ↄ╡ ⱪꜝfi─ ─ ⅜

™ ─  

ה ╡ H23   1.6km ה ╡ H24 30  1.9km 

ה  H25   0.4km ה  H25   0.3km 

ה 1  H26,27  0.7km ה 199  H29   0.8km 

 

 

 

 

 

 

 

 

─ ⌐⅔↑╢ ─  
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ρѼ ρ♥ 

(c)  

(c)- 1  

 ─ ╩ ╘╢↓≤⌐╟∫≡⁸ ─ ╩ ⅛╠

⌐◦ⱨ♩↕∑⁸ ─ ╩ ╠⇔⁸ ●☻─ ╩

╢⁹ ⌐│⁸ 20 ⌐ ⇔√₈ ₉

28 ⌐ ⇔₈ ₉┼ ↑ ⌐

≠⅝⁸ ─ ─ ─ ⌐ ╩ ™√ ╩ ⇔⁸

⌐│╟╡ ─ ™ √⌂ ─ ⌐ ↑√ ╩ ╘╢⁹ 

ה ⌂ ╡ ╖  

ᵑ ─  

 ≤ ⅜ ⇔⁸ ╡ ⅞╛ ─ ™ ⌂ ╛Ᵽ☻

⌐⅔™≡⁸ ╛ⱬfi♅⌂≥─ ╛ ╡ ה ⅞ ╩

⇔⁸ ─ ╩ ╢⁹ 

 

 

 

 

 

 

ᵒ ─ ─  

 ≤ ⅜ ה ⇔≡⁸ ╡ ⅞ ─ ™ ╛Ᵽ☻ ⌐

⅔™≡⁸ ╡ ╛ ╡ ⅞ ⁸ ⁸ ⌂≥─ ╩

∆╢⁹Ⱨ◒♩◓ꜝⱶ╩ ∆╢↓≤⌐╟╡⁸ ╙⅜╦⅛╡╛∆™ ─

╩ ∆╢⁹╕√⁸ ─ ╩ ≡⁸ ⌐ ─

╩ ∆╢⁹ 

ᵓ⅔≢⅛↑ ≤ ≤─  

ה  ה ⅜ ⇔≡ ∆╢◖Ⱶꜙ♬♥▫Ᵽ☻₈⅔≢⅛↑ ₉

≤⁸ Ᵽ☻ ≤─ ╡ ⅞─ ╩ ╘╢⁹№╦∑≡⁸ⱬfi♅╛

╩ ⇔⁸ ™ ─ ╩ ╢⁹ 

ᵔ ♪כ◌ ─  

 ─ ╩ ╢√╘⁸ ─ ♪כ◌ ⌐╟╢◐

ꜗ♇◦ꜙ꜠☻ ⁸ ⱴⱠכ ≤─ ⁸ⱳ▬fi♩ ⌂≥─

₁⌂ ─№╢ ♪כ◌ ⅜⁸ ─ ≡─ ≢ ↕╣⁸

≢ ⅜ ≤⌂∫≡™╢⁹ │⁸ ≡─ ≢

≢⅝╢ ♪כ◌ ─ ⌐ ↑≡ ╩ ╘╢⁹ 

ᵕⱣꜞ▪ⱨꜞכ ─  

 ─ ─ ╩ ╢√╘⁸

⅜ ∆╢ ⌐⅔↑╢◄꜠ⱬכ♃כ╛

♩▬꜠─ ⁸ Ᵽ☻ ⌐⅔↑╢Ᵽ☻≤─ ⁸

Ᵽ☻─ ⌐ ╘⁸ ⅛╠ ╕≢ ₁⌂

⅜ ╩ ⇔╛∆™ ─ ╩ ∆╢⁹ ɌɱȷɄɁɕɎȷ 
Ɏȷ  

Ɏȷα ρ ᾛΈӔӢʢ Ɏȷα 
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ᵖ Ᵽ☻ ─  

 Ᵽ☻ ⌐⅔™≡⁸Ᵽ☻꜠כfi⌂≥─ ─

☻♩♇◒╩ ⇔≡⁸Ᵽ☻꜠כfi─ ╛

⁸ ─ ⌐╟╡⁸ ─ ה

╩ ∆╢⁹№╦∑≡⁸ ⌐☼כ♬ ∂√

♄▬ꜘ─ ⁸Ᵽ☻ ⁸Ᵽ☻꜡◔כ◦ꜛfi◦☻

♥ⱶ─ ⁸Ᵽ☻─ ─ ╩ ╢⁹ 

ᵗ ─  

 ⅜ ⅝⁸ ⇔™ ⌐№╢⁸

─ ⌐⅔™≡⁸ⱱכⱶ─ →⁸

─ ⁸ ─ ⌂≥─ ⅞ ╩

∆╢↓≤⌐╟∫≡⁸ ≤ ╩ ┬ ⌂

─ ╩ ╢⁹ 

 

 

 

 

 

 

ᵘ⅔≢⅛↑ ─  

 ─ ₁─ ╩ ∆╢√╘⌐ ⇔≡

™╢₈⅔≢⅛↑ ₉⅜⁸ ⅜ ⌂ↄ ⌐

⇔™ ≢№╢↓≤⅛╠⁸ ╛

≤ ╦∑≡⁸ √⌂ ⌐≈™≡ ⇔⁸⅔

≢⅛↑ ─ ה ⌐ ╘╢⁹ 

 

⌂  

ủ ◦☻♥ⱶ─  

 Ᵽ☻ ≤ ─ ╩ ╘╢≤≤╙⌐⁸

─ ─ ╩ ⌂⅜╠⁸ ⁸ ⌐ ⇔™ ◦

☻♥ⱶ ⁸ ─ ╩∆╢ ⌐☻ⱶכ☼⌂ ⅜ ≤⌂╢

╟℮ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

BRT Bus Rapid Transit  

 ɎȷƲPTPS ЏВ˧ ϮϼȵȷɄɞ Ʋ

Ɏȷᾐ ƲɎȷɪɶɱ ș ȆֻȖǢȒǚǯ

ǮƲ ɵὑר ǵר ͪȋ ҘǵṔẎǓ֯

ǯǱȒ ǵ șρǏǦɎȷȵȷɄɞƳ 

LRT  Light Rail  Transit  

 ǓᾜǱǖ ǋƲ̭⅛╛ ˆ ֥ǲȷɄɁ

ɕǓ ǋ Ǯˆȑ ȑǞȋǠǋǱǰǵ ⱪǓǉ

ȑƲ♫ ǵ ǵȢɟɶȶșʝ ǞǦƲ˲

ǯ ṑǲȋǜǞǋ ʫ̈ ⁸˧ ȵȷɄɞƳ 

̭⅛ӓǲȏȒˆ  ǵׄʣר

℅ Ɏȷ ǵ ӓȢɟɶȶ 

ᾛΈӔӢҷῇ ȑ  

ǑǮǒǘ˧  

Ȣɟɶȶ Ȣɟɶȶ ὰῇ⁸  

LRT Ḍ̭⅛ ʰ 
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)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

(c)- 2   

 ─ ╩ ╘╢↓≤⌐╟∫≡⁸ ─ ╩ ⅛╠

⌐◦ⱨ♩↕∑⁸ ─ ╩ ╠⇔⁸ ●☻─ ╩

╢⁹ ⌐│⁸₈ ₉⌐ ≠⅝⁸ ─

 
26

 
26 11

 

 
 

 
₈◖fiⱤ◒♩

◦♥▫ ⌐ ↑√
╡ ╖⌐≈™≡₉

28 2 ╩
 

 

 

 

  

 

 
<

> 

 

(
)  

 

 

 

 

 
 

 

( )  

 

ĦɅɜɱɇḌˆֻȽȭȵɶǯ
ǶƲ˗Ѽ˔ Ʋˆ
ḹ ǲȏȑƲ ǠȒЏ
В˧ ǵʝǫƳ₁
̏Ǔ ǱȓǷˆֻǲǭ  
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─ ─ ⌐ ╩ ™√ ╩ ⇔⁸ ⌐│╟╡ ─ ™

√⌂ ⌐ ↑√ ╩ ╘╢⁹ 

ה ⌂  

ủ ─  

 ⁸ ⁸ ⁸ ⌂≥⁸ ⌐⅔™≡⁸Ᵽ☻⁸♃

⁸כ◦◒ ─ ☻Ɑ⁸☻כ ╩ ⌐ ∆╢₈

─ ₉╩ ™⁸ ≤⇔≡─ ╩ ╘⁸ ─ ─

╩ ╢⁹ 

 

(c)- 3   

 ─ ╩ ∆╟℮ ─ ╩ ╢↓≤⌐╟∫≡⁸ ─

╩ ⅛╠ ┼◦ⱨ♩⇔⁸ ╩⅛⇔↓ↄ ↕∑╢↓≤⌐

╟╡⁸ ●☻─ ╩ ╢⁹ ⌐│⁸ 20 ⌐ ⇔√₈

₉⌐ ≠⅝⁸ ─ ⌐ ↑√ ⁸▬fi☿fi

♥▫Ⱪ─ ─ √⌂ ╖─ ה ⌂≥╩ ╘╢⁹ 

ᵑ⸗ⱦꜞ♥▫ⱴⱠ☺ⱷfi♩─  

 ⅜ ≤⌂╡⁸ ╛ ⁸ ╩ ⌐⁸

─ ≤ ╛ ⌐≤∫≡ ╕⇔™

⌐ ∆╢ ╩ ⇔⁸₈ ₉≤₈ ₉─

⌂ ╩ ∆ ה ╩ ℮⁹↓╣⌐╟╡

─ꜝ▬ⱨ☻♃▬ꜟ⅛╠⁸ ╛ ╩

⌐ ∆╢ꜝ▬ⱨ☻♃▬ꜟ┼ ⇔⁸╕√⁸◄◖♪ꜝ

▬Ⱪ ─ ⌐╛↕⇔™ ╩ ⇔≡™

ↄ⁹ 

ᵒ ─  

 Ᵽ☻ ≤ ⇔≡ ⌐╛↕⇔™⁸₈ ה ₉ Ɫ▬Ⱪꜞ

♇♪ ⌂≥ ─ ╩ ╢⁹ 

ᵓⱤכ◒ ꜝ▬♪⁸◘▬◒ꜟ ꜝ▬♪─  

 ⌐ ⇔≡⁸ ╛Ᵽ☻ ⌂≥─

⌐ ↕╣≡™╢ ╛ ─ ╩ ⇔⁸

∆╢╟℮ ⅝⅛↑⁸₈Ɽכ◒ ꜝ▬♪₉⁸₈◘▬

◒ꜟ ꜝ▬♪₉─ ╩ ╢⁹ 

ᵔ꜠fi♃◘▬◒ꜟ─  

 ⌐ ⇔™ ─ ╩ ∆╢√╘⁸

≤ ⇔⌂⅜╠◖Ⱶꜙ♬♥▫◘▬◒ꜟ

─ ╩ ╢⁹ 

 

(c)- 4  

 ╛ ─ ⌐╟╡⁸●♁ꜞfi ⅛╠ ⌐ ⇔™

╛ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪ ┼─ ╩ ⇔⁸

⌐⅔↑╢ ╩ ∆╢⁹ 

ᾛἶ ᾍ ǵἶ  

ɏɶȭ ɠɌɧȢɇǵ  
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ₒ ⌂ ₓ 

ה  ┼─ ╛ ─  

ה  ▬fiⱨꜝ─  

ה  ≤─  

ה  ─ ⌐ ╢  

ₒ ₓ ⁸ ⁸  

 

(c)- 5 RORO  

 RORO ╙ ╗ ╛ⱨ▼ꜞכ⅜ ∆╢ ─

╩ ╢↓≤⌐╟╡⁸₈♩ꜝ♇◒ ₉⅛╠ ⌐╛↕⇔ↄ ⅜ ⌂₈

₉┼ ∆╢ₐ⸗כ♄ꜟ◦ⱨ♩ₑ╩ ⇔⁸ ─ ╩

∆╢⁹ 

ₒ ₓ ⁸ 

RORO  

ₒ ₓ  

ₒ ₓ 

ה   

 10m H38(2026)  

 10m H39(2027)  

ה  

 9m 220m×2Ᵽכ☻ ─  

 1Ᵽכ☻ 28(2016)  

 1Ᵽכ☻ 31(2019)  

 

(c)- 6  

 ⌂≥ ─ ╛ ─

╩ ∆╢↓≤⌐╟╡⁸ ─ ⁸Ᵽ☻

╩ ╘√ ─ ╩ ╡⁸ ⌐

∆╢ ─ ╩ ∆╢⁹ 

ᵑ ─  

 ╩ ∆╢ ╩ ∆╢

≢№╢ ─ ╩ ⌐ ╢⁹ 

ᵒ ─  

 ─ ╩ ╢√╘⁸ ⅜ ⌂ ה ⌐≈™≡│⁸

─ ™ ⅛╠ ⌐ ╩ ╘≡™ↄ⁹ ⌐⁸ Ᵽ☻ ≢ ⌂

⅜ ≢⅝≡™⌂™ ⌐≈™≡│⁸ ⌐ ╩ ╘≡™ↄ⁹ 

ᵓ ─  

כꜞⱣꜞ▪ⱨה ─  

 ╛ ─ ⌐⅔↑╢ ─ ⁸ Ⱪ꜡♇◒

⌂≥─Ᵽꜞ▪ⱨꜞכ ╩ ⇔⁸ ╛ ─ ─ ╩ ╢⁹ 

ₒ ₓ  

RORO  

ĦRORO  
 ᾭȋ ζǲȰɶɆș
ǞǭǑȑƲɆɧɁȭǱǰǓ

Ǯ КǲїЊȑǠȒ
₳ ☻ ╛ Roll on /Roll 
off ș Ǎ ǵǚǯƳ 

ᾛḌ EV ǵ PR 

↓ǯ 2 ї  
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(c)- 7  

 ⌂≥─ ─ ╛ ─ ╩ ∆╢↓≤⌐╟

╡⁸ ─ ⁸Ᵽ☻ ╩ ╘√ ─ ╩ ╡⁸ ⌐ ∆╢

─ ╩ ∆╢⁹ 

ᵑ ─  

 ╛ ⁸ ⌐ ∂√ⱴ▬꜠כ◘☺כⱦ☻⁸◖

♩כ꜠ⱳכ ⌐☻ⱦכ◘─ ⅎ⁸▬ⱬfi♩╛◐ꜗfiⱭכfi─ ─

⌐╟╢ ─ ╩ ╘⁸ ─ ┼─ ╛⁸

⅛╠─ ╩ ⇔⁸ ─ ╩ ╢⁹ 

ᵒ ─  

כ◦◒♃ה ─  

 Ᵽ☻꜠כfi⌐⅔™≡⁸Ᵽ☻─ ─

Ᵽ☻ⱬ▬╩♃◒◦כⱬ▬╛ ⅝ⱬ▬⌐

∆╢↓≤╩ ∆╢⁹ 

ה ╡─  

 Ᵽ☻꜠כfi≢─ ─ ╡ ╕╡─

⌐╟╢ ─ ─ ╩ ╢⁹ 

 ⌐⅔™≡╙⁸ ─fiכ꜠ ╛

╩ ℮≤≤╙⌐⁸ ─ ╡

╕╡╩ ∆╢↓≤≢ ─ ╩ ╢⁹ 

 

(c)- 8  

 ⌂ⱴ▬◌כ ⅛╠⁸ ⌐╛↕⇔™

╛ ┼─ ╩ ∆╢√╘⁸

⇔≡ ≢⅝╢ ╛ ⇔╛∆™

─ ⁸ ⌐ ♫ⱴהꜟכꜟ─╘√╢∆

─כ ⌂≥Ɫה♪כ♁ⱨ♩╩ ╘√ ⌂

─ ╩ ╢⁹ 

ה ≢ ⌂ ─  

ה ⌐☼כ♬⌂ ∂√ ─  

ה ꜟכꜟ ⁸ⱴ♫כ ─√╘─  

ה        

ₒ ₓ  

 

 

 

 

 

 

 

ɗȢ ɎȷƲὖ♅ǨȽȭȵɶȋ
ʰǵǦȈǲ ǵ ǲ ǜ

ȓǦα ḹƳ ʣ ș ǖǠǚ
ǯǮƲЛ Ǳ Ҳ ˧ ș ͪǠ
ȒƳШ Ƕ ǔɗȢ 

ὄЋѫ ᵃ ǵǦȈ
ǵɅɠ  

█ ȑ ɪɶɱ 

ρѼ ρ♥ 
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(c)- 9  

 ─ ≢ ↕╣≡™╢ │⁸ ⌐ ╩ ∆╢ ─◄fi☺fi

╩▪▬♪ꜞfi◓ ⌐ ≈↓≤⌐╟∫≡⁸ ─ ≢ ↕╣≡™╢⁹ 

 ─ ⅜ ≤∆╢ ╩ ⅛╠ ∆╢

╩ ⇔⁸ ⅛╠ ╩ ≢⅝╣┌⁸ ─◄fi☺fi╩

₈ ▪▬♪ꜞfi◓☻♩♇ⱪ₉ ≢⅝⁸ ⅛╠─ ●☻⁸∆⌂╦

∟ ╛ ⁸ ⌂≥╩ ⇔⁸ ─ ⅜ ╠╣╢⁹ 

ₒ ₓ 

 ≤⇔≡⁸ 21 ─ ⱨ▼ꜞכ Ᵽכ☻

⌐⁸ 22 ≢│ ─ ⱨ▼ꜞכ Ᵽ⁸⌐☻כ

╩∕╣∙╣ ⇔√⁹ 

ₒ ₓ      ₒ ₓ 20  

 

(c)- 10  

 24 12 ⌐₈ ─ ─ ⌐ ∆╢ ₉⅜ ↕╣⁸

⌐⅔™≡ ─ ⌐ ∆╢ ╩ ⌐ ∆╢√╘─

╩ ≢⅝╢╟℮⌐⌂∫√⁹ 

 ∕↓≢⁸ ⌐⅔™≡╙ ─ ╛ ─ ⌂≥⁸

⸗♦ꜟ ─ ⌂ ≤ ⇔⁸◖fiⱤ◒♩⌂╕∟≠ↄ╡╩

∆₈ ╕∟≠ↄ╡ ₉╩ 26 3 ⌐ ⇔√⁹ 

ₒ ₓ  

ₒ ₓ 12  

ₒ ₓ 25  

ₒ ₓ 

ה ─ ╩ ╢√

╘─ ≤⌂╢ ─

⌐ ∆╢  

ה ─

⌐ ∆╢  

ה ─ ⌐ ∆

╢  

ה ─ ┘ ─

⌐ ∆╢  

ה ┼─ ◄Ⱡꜟ◑כ ⌐ ∆╢  

ה ─ ◄Ⱡꜟ◑כ ─ ╛ ⌐ ∆╢  

כ◌◖◄ה ─ ⌐ ∆╢  

 

(d)  

(d)- 1  

 ─ ╛ⱡ►Ɫ►╩ ⇔≡⁸ ⌐⅔↑╢ ⱪ꜡☿☻╩

∆╢⁹ 

᷂Ḣ̬ ᶫ 
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  ᵑ ☼כ♬ה☼כ◦─  

  ᵒ ─√╘─ ╛ ╖─ ה  

  ᵓ ⁸ ╩  

 ⌂  

 ☻◒♬꜡♩◒꜠◄כⱤ꞉ה כ♃כfiⱣ▬ה  

ה   ♩ⱪꜝfiה   

ה   ☿ⱷfi♩─ ה  ⁸  ⌂≥ 

 

(e)  

(e)- 1  

 ─ ╡─ ≤⇔≡⁸∕⇔≡ ≥╙√∟─ ╛ ⌐≈⌂⅜╢ 50

≤⇔≡⁸ ≤ ⅜ ⅎ╢₈ ₉⌐╟╢

ⱷ●♁כꜝכ ╩ 25 8 ⌐ ⁸ 25 9 ╟╡

╩ ⇔√⁹ │⁸ 50 5 ≤ ה

ה ⅛╠─ ╩ ≡≡⅔╡⁸ ─ ┘ ─

⁸ ≡─ ╩

≢ ℮ ≢№╢⁹ 

 ↕╠⌐⁸∕─ ─ ╩

⇔√ ╩ ∂≡⁸

─ ╛ ─ ╩ ╢⁹ 

ₒ ₓ  

ₒ ₓ1,500kW 1.5MW  

 

(e)- 2  

 ─ ╛ⱡ►Ɫ►╩ ⇔≡⁸ ⌐⅔↑╢ ⱪ꜡☿☻╩

∆╢⁹ 

 

(f)  

(f)- 1  

 ─ ╛ⱡ►Ɫ►╩ ⇔≡⁸ ⌐⅔↑╢ ⱪ꜡☿☻╩

∆╢⁹ 

 

(g)  

(g)- 1  

 Ᵽ▬○ⱴ☻ ≢№╢ ─ ╩ ™⁸ ╩ ╢⁹ 

 ─ ⌐╟╢ ⌐ ™⁸ ─ ⌐ ⅎ≡⁸ ╩

⇔≡ Ᵽ▬○ⱴ☻ ╩ ⇔⁸ ≢ ≤

∆╢↓≤≢ ╩ ╢ ╩ ⇔⁸ 27 10 ⅛╠

╩ ⇔√⁹ 

⁸ Ẑ Ͻ ɟȪȻɶɧɶ ǀ Ӣ ǁ 
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ₒ ₓ ☿fi♃כ   ₒ ₓ  

 

 

 

 

 

 

 

 

(g)- 2  

 ꜞ◘▬◒ꜟ ⌐ ≠ↄ ─ ⌐₈ ꜡☻ ─ ₉

⌂≥⅜ ╡ ╕╣√↓≤╩ ╕ⅎ⁸ ≢ ─ ╛

⌂≥⌐ ↑√ ╖╩ ∆╢↓≤⌐╟╡⁸ ─ ⌐ ™ ∆╢

╩ ∆╢⁹ 

₆ ₇ 

☺כ♥☻ⱨ▬ꜝ◖◄ה ╩ ⇔√ ꜡☻ ⌐ ∆╢ ה  

ה ≤ ⇔√₈ ₉─  

ה ─₈ ═ ╡₉╩ ∆╢ ╩₈ ⇔╕ ₉≤⇔≡

∆╢⌂≥⁸ ה ≢ ꜡☻ ╩ ∆₈ ⇔╕ ₉

─  

₆ꜞ◘▬◒ꜟ₇ 

₈ה ↔╖◖fiⱳ☻♩ ₉⌂≥─ ─  

ה ꜞ◘▬◒ꜟ ─ ╖ ⌐╟╢ꜞ◘▬◒ꜟ─  

ה ꜟ◒▬◘ꜞה ≤ ⇔√◖fiⱳ☻♩─  

ה ₁⌂ ⌐ⱳ▬fi♩╩ ∆╢₈≡™√╪ⱳ▬fi♩ ₉≤─  

 

(h)  

(h)- 1  

 ₈ ₉₈℮╢⅔™─№╢ ≠ↄ╡₉₈ ≤ ─ ₉─

⅛╠⁸ ⁸ ⁸NPO⁸ ⌐╟╢ ™ ⌐╟╢ ⌐⅔↑╢ ─

╩ ℮⁹ 

ᵑ ─ ⌐ ≠ↄ ─  

 │⁸ ─ ╛ ─ ꜟⱣכ꜡◓╢∆≥╘∂│╩

⌂ ┼─ ⁸ ┘ ה ─ ⌂≥⁸ ╩ ╡ ↄ

─ ⌐ ∆╢√╘⁸ ⌐ ─ ╩ ⇔√⁹ 

 ─ ≢│⁸₈ ─ ₉₈ ה ⅝⅜™₉₈ ₉₈

₉─ ≈─ ─╙≤⌐⁸ ─ ╛ ─ ─ ⁸ ╠⇔⌐ ∆

╢ ≠ↄ╡⁸ ≤≤╙⌐ ╢ ─╕∟≠ↄ╡╩ ╘╢↓≤⌐⇔≡™╢⁹ 

ₒ ─ ─ ₓ 

- ─  32(2020)  

- ─ ה 26(2014)  

ĦSPC Special  Purpose  Company ǯǶƲ ˗ ș ǠȒǚǯ
ǵȆș ǯǠȒ ѩ ̝ ǯǞǭ ǠȒ̝ ǲὑȈȒ ╛̝  

 

 

 

⁸К ӓ 

ȹɱȽɶȏȑ 

ɵ ᵣ ₴  
 

ӓ  
ӓ  

̱  
 

ѩ ̝ (SPC)Ħ 

֝ 

Ϭ Ṹ 

Ӕˉ″⁸ ӓȹɱȽɶ ӓ ѫ ϼ 

֞Њ 
 

 

̈ ǯǞǭѫ  

Ў₮  
 

̮ ȹɟɱɆ 
̮ Ȯɩɶɕ 
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ה ─ 9.5 ⌐ ∆╢ ─ ─ 8.2  

1ה №√╡─ ─ ╩ 17.6 / ⌐ 15.0 /  

ה ⌐ ≈ ≠ↄ╡╩ 55 26   

ה ⌐╟╢ ╛ ╩ 2,100 ⌐ (2,019  

- ⌂  

ה ╩ ≠↑╢ ╛ ⁸ ⁸ ⌐⅔↑╢ ─ ≠ↄ╡ 

ה ⅝ ≤─ ╩ ⇔╗╕∟≠ↄ╡─  

ה ─◖Ⱶꜙ♬♥▫≠ↄ╡⌐ ∆╢ ≤ ≠ↄ╡ 

ה ⌐ ∆╢ ≤ ─ ─  

ה ─ ┘≈⅝╩ ╘╢ ╛  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
¸  
¸  
¸  
¸  

 

 
¸  

¸  

 
 

¸  
¸

 
¸  

 
¸  
¸  
¸  

 

 

  

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 
 

 

 

) 
 

 

 
 

 

 
 

ᶫ ǵ ⁸ϑ₳ ᶫ 

ᶫ ǵ ǫǵ  
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ᵒ ─ ⌐╟╢ ─  

 ─ ⌐ ≠⅝⁸ ≤⇔≡ ∆╢ ─ ה ה

ה ─ ╩ ∆╢⁹ ╩ ⌐⁸ ─ ╩

⇔≡⁸ ─ ╛ ─ ⌂≥⌐ ╡ ╗⁹ 

 

ₒ ─╕∟≠ↄ╡─ ♪♇ꜞ◓fiכꜞ◓ ₓ 

  ╛ ⁸ ⌂≥ ─ ╩℮╕ↄ ⇔⁸ ╛ ─ ⌂≥

₁⌂ ╩ ╖ ∆≤≤╙⌐⁸ ⌂ ╩ ∆╢⁹Ɫכ♪ │╒

╓ ⇔⁸ ⁸ ─ ─ ⌂≥♁ⱨ♩ ⌐ ╡ ╗ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(h)- 2  

 ₈ ╩ ←₉₈℮╢⅔™─№╢ ╩≈ↄ╢₉₈ ─ ─ ⁸

─ ─ ╩≈ↄ╢₉₈ ─ ─ ╕╡╩ ≡╢₉↓≤╩ ≤⇔

≡™╢⁹⌂⅛≢╙⁸ ⅜↕ⅎ∏╢ ─ ⌐⅔™≡⁸ ⅜ ⌂ↄ

⌂ ⅜ ⅜╢ ⌐ ╛ ─ ╩ ≡⁸₈ ─ ≠ↄ╡₉≤

₈ ─ ≠ↄ╡ ⱦ○♩כⱪ ₉╩ ⇔⁸ ⌂ ה ╩

╡ ∆⁹ 

ₒ ₓ 

 ⁸ ⁸NPO⁸ ⁸ ₁⌂ ⅜ 100 ╩ ≤⇔≡ ≢

╩ ℮⁹ │⁸ ⇔√ ≢ ╩ ⌐ 100 ℮─│

⌐≤∫≡ ╕⇔ↄ⌂™ 100 ⅜ ⌐ ≤⌂╡⁸ ╙╕√

⌐⌂╢ √╘⁸15 ─ ™ ≢ ∆╢⁹ 

 ╕√⁸₈ ─ ≠ↄ╡₉≢ ⇔√ ⱦ○♩כⱪ╩ ≤

⇔≡ ⇔⁸ ─ ─ ╕╡╩ ≡╢⁹ 

ₒ ₓ ⁸NPO⁸ ⁸  ₒ ₓ 20  

100 ─  

─ 30 ⁸ ה 30 ⁸ NPO

⌐╟╢ ( )10 ⁸ ה ( )30  

ȷɘɶȷɭɶɩɇ Ѽǵ ӓ 
Ƚɱȭǵ ρ 

ᾓ ǵ ᷂Ӣǵ Ȣɟɶȶ 

ӭ ǵר ζ ș ρǞǦ ḹ 
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̛Ѽ ǖʤ ǓǱǋ  ̛ ₴ Ȓǖʤ Ǔ ǒǱ  

 

 

 

 

 

 

 

 

(h)- 3  

 │∕─ ⌐⅔™≡⁸ ─ ╩ ⇔⁸ ╛ ⌐ ⌐╦

√∫≡ ∆╢ ⌂ ⅜№╢⁹ ─ ╩ ∆╢√╘⁸

─ ⌂ ╣╩ ⇔⁸ ⌂ ─ ╩ ∆╢⁹╕√⁸

50 ⇔√ ─ ╩ ↕∑╢√╘⁸ ─

ה ה ╣ ╩ ╢⁹ 

ᵑ  

 ⌡ 15 ╣↕╣≡™⌂™ ⇔√ ─☻◑ ◐ⱥⱡה ─

╛ ─ ╩ ™⁸ ⅜ ∆╢ ≤ ─⅛╪ ╛

─ ╩ ╘╢⁹ 

  ₒ ₓ  

  ₒ ₓ 20(2008) ⅛╠ 29(2017) ╕≢─ 10  

  ₒ ₓ 1,124ha 

  ₒ ₓ 100  

 

 

 

 

 

 

 

ᵒ ─ ─  

 ─ ◐ⱥⱡה◑☻ │⁸ ⌐ ⇔≡™╢ 41

⅜ ╩ ╘≡™╢⁹ ─ ╛ ─

╩ ╘╢ ⅛╠⁸ ה ⅜ ↕╣≡™╢ ╩ ⌐⁸

╛ ╩ ⇔⁸ ⌂ ─ ╩ ╢⁹ 

 ₒ ₓ    ₒ ₓ 28  

 

 

 

 

 

 

 

ǵᶥ∞ҍ ˗ ǲȏȒ ̝ǵ ἧ ɑȨɆɶɕ Ӣ  

ǵ  ǵ ї 
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(h)- 4  

 ⌐⅔™≡⁸ ╩

⇔≡ ─ ╩ ╢⁹ 

ₒ ₓ ⁸  

ₒ ₓ  

ₒ ה ₓ 

ה  33(2021)  1,000  

ה  30(2018)  5,000  

 

(h)- 5  

 ─ ⁸ ╛ ⅛╪ ┘ ─ ⅜ ↕

╣╢ ─ ─√╘⁸ ╩ ⇔⁸ ─ ─

╩ ╢⁹ 

ᵑ√↑─↓ 27 ≢  

 ╩ ⇔⁸√↑─↓ ┼─ ╩ ╢ ⌐ ⇔≡

─ ╩ ℮⁹ 

ᵒ 26 ≢  

 NPO ⌐╟╢ ─ ה ─√╘⁸ ─ ≤⌂╢

─ ╩ ⅜ ⇔⁸∕─ ─ ─ ה ⌐ ⇔⁸

⌐╟╢ ╩ ℮⁹ 

ᵓ ⇔  

 ─ ╛ ה ─ ─√╘⁸ ⌐

─ ⇔╩ ℮⁹ 

ᵔ ◦☻♥ⱶ 27 ⅛╠  

 ⅜ ↕╣╢ ≠ↄ╡⌐ ↑⁸ ─ ה ⌐ ╡ ╗

ה ┼─ ╩ ℮⁹╕√⁸ ╘√ ╩ ⇔⁸ ┼

≈⌂→≡™ↄ⁹ 

ₒ ₓ ⁸NPO⁸    ₒ ₓ 23  

 

 

 

 

 

 

 

 

▬ ●☻─ ╖ 

   

2014  2015  2016  2017  2018  2019  2020  2030  2050  

109.8  200.2  306.8  389.9  479.2  607.1  916.1   3,399.8   4,835.5    

β ─ ≢⁸ ─ ╩ ⇔√ ≤ ⌂╢ ⅜№╢⁹ 

᷂Ӣ Ӣ ǵ ρ  

ȓǦ  ρǜȓǦ  

-  CO2  
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►  

 ̧ ╛ ─ ─ ╩⁸ ┼ ה ╩ ℮⁹ 

 ̧ ⌐╟╢ ─╕∟≠ↄ╡∞↑≢⌂ↄ⁸ ╛ ─ ╩

⌐ ∆╢ ╩ ∆╢⁹ 

 ̧ ─ ה ⌐≈™≡│⁸ ⇔√ ─ ─ ─ ╩ ∆

╢√╘⁸ ┼─ ─ ╩ ⌐ ℮⁹ 

 

◄ ⌐ ∆╢  ꜟכꜙ☺◔☻≥

▪  

 

 
 (t-  CO2) 

 
 

  
(a)

 

1 
  

UR
 

 2,000  

 
 2,400  

20 28   2,400  

2   
 

 0  

 
 0  

27   0  

3 
  

 
 0  

 
 0  

23 25   0  

4  
 

 0  

 
 0  

23   0  
(b)

 

1 
  

 
 3,300  

 
 3,300  

  3,300  

2   
 

 0  
  0  

21   0  

3   
 

 3,300  
  5,300  

12   9,200  
4 

 CASBEE
 

 
 24,000  

  44,000  
20   84,000  

5   
 
 

 0  
  0  

26   0  

6 
 

 
 500  

  500  
6   500  

7 
  

 
 100  

  100  
21   100  

8 
  

 
 0  

  0  
22   0  

9   
 

 100  
  100  

25   100  

10
  

 
 2,700  

 
 2,700  

13   2,700  
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 (t-  CO2) 

 
 

  

11   
 

 200  

 
 200  

26   200  

12
  

 
 37,300  

  37,300  
19   37,300  

13
  

 
 0   

 
 0  

23   0  

(c)

 

1   
 

 42,000   
 

 
 43,000  

 
 54,000  

2   
 

 0   
 

 
 0  

 
 0  

3 
  

 
 

 0  
  0  

 
 0  

4 EV PHV   
 

 
 42,600  

  194,300  

 
 246,100  

5 RORO   
 

 14,000   
 

 
 21,000  

29   21,000  

6 
  

 
 38,000   

 
 

 38,000  

 
 38,000  

7   
 

 0  

 
 0  

 
 0  

8   
 

 24,000   

 
 77,000  

 
 77,000  

9   
 

 0  
  0  

20   0  

10   
 

 0  
  0  

25   0  

(d)

 

 
  

 
 607,300  

  2,872,000  

 
 4,208,000  

(e)

 

1   
 

 
 500  

  500  
25   500  

2 
  

 
  

   

 
  

(f)

 

1 
  

 
  

   

 
  

(g)

 

1 
  

 
 11,200   

 
 

 11,200  
27   0  

2  

 
  

 0  

  0  

24   0  



 ●☻ ⌐ ↑√ ⌂  

⅜ ─ ╩ ╢ ╩ ∆╢☻♩♇◒ ┼─ )  

56 

 

 
 (t-  CO2) 

 
 

  

(h)

 

1   
 

 0  
  0  

 
 0  

2 
  

NPO
 

 1,700  
  4,200  

20   8,400  

3 
 

 
 55,300  

 
 43,200  

20   43,200  

4  
 

 100  
 

 
 100  

 
 100  

5   
NPO  

 0  
  0  

23   0  

 

▬  ꜟכꜙ☺◔☻

  
2014  
( 26) 

2015
( 27) 

2016
( 28) 

2017
( 29) 

2018
( 30) 

2019
( 31) 

2020
( 32) 

(a)

 

1 

  

       

2 
 

       

3 
 

       

4 
 

       

(b)

 

1 
 

       

2 
 

       

3 
  

       

4 
 

       

5   
       

6 

 

       

7 

 

       

8 
 

       

9  

 

       

10
 

       

11
  

       

 

 

 

 

PV  LED  

 

 

  

 

 

 

               

 

 
 

 
 

  
 

 

 

 

PFI

  
 PFI  

 

 

⁸│ꜟכꜙ☺◔☻ ╩ ∆╢╙─≢│⌂™⁹ ∂⁹  
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2014  
( 26) 

2015
( 27) 

2016
( 28) 

2017
( 29) 

2018
( 30) 

2019
( 31) 

2020
( 32) 

12

  

       

13

 

       

(c)

 

1 
  

       

2 
 

       

3 
  

       

4 EV PHV  
 

       

5 RORO
 

       

6 
 

       

7 
  

       

8 
  

       

9 
  

       

10
 

       

(d)

 

 

 

       

(e)
 

1 
  

       

2 
 

       

(f)  

1 
 

       

(g)

 

1 

  

       

2 
 

       

(h)

 

1 
  

       

2 

  

       

3 

 

       

4 
 

       

 
 

       

 
IC   

 

 

PHV   

  

  

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 5,000  

 1,000  
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⅜ ╩ ↄ ⌐ ∆╢ ─כ♃☻ꜝ◒ )  

≢↓╣╕≢ ∫≡⅝√╙─≠ↄ╡─ ≤⇔≡─ ╛ⱡ►Ɫ►╩ ↕

∑⁸ ⅜ ╘╢ ⁸ ☻ⱦכ◘⁸ ╩ ™⁸ ⌐

╘╠╣╢ ─ ™ ┼─ ╩ ╢⁹╕√⁸ ⁸ ≤

™℮ ╙─≠ↄ╡ ─№╡ ⅛╠⁸ ⌐ ℮ ™╦╝╢○fi♦ⱴfi♪ ⌂₈╙─

≠ↄ╡₉─№╡ ┼─ ╙ ⇔≡™ↄ⁹↕╠⌐⁸○ⱨ▫☻╛ ≢─ ◄Ⱡꜟ◑

כ fiכꜞ◓╛ ⁸♦☺♃ꜟ○ⱨ▫☻ ⌐ ⇔≡ ╗≤≤╙⌐⁸ ─ ≈

◄Ⱡꜟ◑כⱳ♥fi◦ꜗꜟ╩ ─◄Ⱡꜟ◑כ ≤⇔≡ ₁⌂ ⌐ ∆╢⁹ 

▪  

(a)  

(a)- 1 LED (  

 ◄Ⱡꜟ◑כ ⅜ ↄ⁸ ─ ╙ ™ ─ ╩⁸

⁸ ⌂≥⌐ ⌐ ∆╢↓≤≢⁸ ─ ה

─ ╩ ╢⁹ 

ₒ ₓ    ₒ ₓ ⁸ ⁸  

 

(b)  

(b)- 1  

 ⸗♦ꜟ ≤⇔≡─ ─ ╩ ∆╢√╘⁸╕√⁸ ◄Ⱡ

┘ ─ ┼ ∆╢√╘⁸ ⅛╠ ⌐

╟╡ ─ כ◑ꜟⱠ◄ה ╩ ⇔≡⅔╡⁸ ╩ ≤⇔

√ ◄Ⱡה ─ ╩ ╕ⅎ⁸ ╩ ⇔≡╟╡ ─ ◄Ⱡה

╩ ∆╢⁹ 

 ⌐№√∫≡│⁸ 1,100 ─ ╩ ⌐⁸ ╛ ╩ⱥ▪ꜞ

fi◓∆╢↓≤⌂≥⌐╟╡⁸ ╩ ⇔√ ≢⁸ ⅜ ≢⅝

╢ ─ ⁸ ⅝ ☻▬♇♅─ ⁸ ┼─ ╩ ℮⁹ 

⌂⅔⁸ ─ ≤™∫√ ⌂ │⁸ ≢ ה

∆╢√╘⁸ ≢│⁸∕╣╠╩ ≤

∑∏⁸ ≢ ⅜ ⅜╢ ╩

≤∆╢↓≤╩ ≤∆╢⁹ 

ₒ ₓ  

ₒ ₓ ≤⌂╢ │ 1,100 №╡⁸

─ │ 15 ≢№╢↓≤⅛

╠ ⌐ ∆╢↓≤≤⌂╢⁹ ⁸

─ ≢⁸ ⌂ ╡ ∆╢⁹ 

 

(b)- 2  

 ≢≈ↄ╠╣√ │⁸ ⌐ ↕╣√ ≤™℮ ╩ ∫

≡ ╕≢ ↑╠╣≡⅔╡⁸∕─ ↕│ 4, 100km⌐─╓╢⁹ Ⱪ꜡♇◒

⁸☻ ⅍ ǵ╠ǔ ȷȢɁȿ 
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╩ ↄ ∆╢√╘⁸ ╩ ⇔⁸ ╩ ⇔√

╙─ ─ ╩ ℮↓≤≢⁸ ─ ┘ ─ ╩ ╡⁸

⅛╠ ┼ ∆╢ ⌐ ≤⌂╢◄Ⱡꜟ◑כ╩ ∆╢⁹ 

ₒ ₓ    ₒ ₓ  

 

(b)- 3  

fiכꜞ◓─  ╩ ⌐ ⇔⁸ ◄Ⱡꜟ◑⁸כ ⁸ ─

⌂≥⌐ ⅜№╢ ◦☻♥ⱶ₈◄◖▪◒◦ꜛfi ₉─ ⌐ ↑≡⁸

≤ ⇔⁸◘ⱳכ♩╩ ℮⁹ 

ₒ  x ◄◖▪◒◦ꜛfi ≢№╢NPO ♥◒ⱡ◘ⱳכ

♩≤ ⇔≡ ╩ ∆╢⁹ 

ₒ ₓ 

fiꜛ◦◒▪◖◄ה  ☿Ⱶ♫כ ┘

─  

ה  ⌂ ╩ ∆╢ ⌐ ∆╢

₈ ₉ ─  

fiꜛ◦◒▪◖◄ה  ─ ▬ה

fi☿fi♥▫Ⱪ ─ ⁸  

 

(b)- 4  

 ╛ ⁸ ╙ ╘√ ™ ─ ◄Ⱡꜟ◑כ ╩ ∆

╢√╘⁸ ◄Ⱡ ╩ ∆╢ ⌐ ⇔⁸ ─ ╩

∆╢⁹ 

ₒ ₓ ─  

ₒ ₓ     

ₒ ₓ 23 27  ◄Ⱡ  

    28  ◄Ⱡꜟ◑כ  
β ⌂ │  

 
) ⌐⅔↑╢ ◄Ⱡꜟ◑כ ─ ╩ ╗  

 

  

  

  

 

  

  

   

 

(b)- 5 LED (  

 ◄Ⱡꜟ◑כ ⅜ ↄ⁸ ─ ╙ ™ ─ ╩⁸

⁸ ⌂≥⌐ ⌐ ∆╢↓≤≢⁸ ─ ה

─ ╩ ╢⁹ 

 

ĦȦȱȠȭȵɥɱ  

 Ћǭǵ˗ ǓƲ ṑǿǵ֝

șҧ Ʋҧ ǲ Ǎǚǯș

ǲƲ ṑǲ֝ȑ ȇ˿ Ȇșǫ

ǖȑƲ֝ȑ Ȇș ǋƲǤȓȐș

ǲ ᵎǞƲǤǵ ș ̝

ǲЏ ǠȒǦȈǵ ǲǫǋǭƲ

ṑ Ǔ ὑǞǦȪȢɇɧȢɱƳ 
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LED ӓǜȓǦ  

(b)- 6 LED  

 ─ ≈≢№╢ ─℮∟⁸ ⅔╟┘ ─

⁸ ⌐ LED ╩ ⇔⁸ ─ ╩ ╢⁹ 

ₒ ₓ    ₒ ₓ 23 37  

 

(b)- 7 LED  

 ╛ ⅜ ⇔≡™╢ ─

68,000 ─ LED ╩ ╘╢↓≤≢⁸ ⌐ ⇔⌂

⅜╠⁸ ⇔≡ ≢⅝╢╕∟≠ↄ╡╩ ∆╢⁹ 

ₒ ₓ ⁸  

ₒ ₓ │ 23 32 ─ 10  

 

(b)- 8  

 ≢ ─ ◄Ⱡꜟ◑כ╩ ⇔╟℮≤∆╢ ╠⌐ ⇔⁸

╩ ⇔⁸ ⌂ ╩ ∆≤≤╙⌐⁸ ╠─ ⌐ ∂≡

╩ ⇔⁸ ⌂ ─ ╩ ℮⁹╕√⁸ ─ ⁸

─ ┘∕─ ─ ⌂≥╩ ℮↓≤≢⁸ ─ ◄Ⱡꜟ◑כ

╩ ∆╢⁹ 

ₒ ₓ ⁸   ₒ ₓ ה  

ₒ ₓ 21  

 

(c)  

(c)- 1  

≡⇔≥כ◑ꜟfi◄Ⱡכꜞ◒  ╩ ╘╢ ╩ ⌐ ∆╢₈ ◄

Ⱡꜟ◑כ ₉─ ⌐ ↑⁸ ╛ ≤ ⇔⌂⅜╠ ₈

♃►fi ₉⌂≥─ ╖╩ ∆╢≤≤╙⌐⁸ ◄Ⱡꜟ◑כ⅜

≢ ⌂╙─≢№╢↓≤╩ ⌐ ⇔≡╙╠ⅎ╢╟℮⁸ ╩ ∆╢⁹ 

ᵑ ◄Ⱡꜟ◑כ ⌐ ↑√ ─Ⱡ♇♩꞉כ◒  

 ┘ ≤ ⇔⌂⅜╠⁸ ₈ ♃►fi ₉

⌂≥⌐ ∆╢ ⌂ ╩ ╘╢√╘⁸

╩│∂╘≤⇔√ ─Ⱡ♇♩꞉כ◒ ╩ ╢⁹ 

ᵒ ─  

 ─ ╩ ∆╢√╘⁸ ╛ ╩ ≤⇔√⁸

─ ╩ ∆╢⁹ 

ₒ ₓ ─ ⅜ ≤⌂╢ 2015 ⅛╠⁸ꜝ▬fi ⅜ ↕╣╢

─ 2020 ╕≢ 

ᵓ ─fiꜛ◦כ♥☻  

─fiꜛ◦כ♥☻  ╩ ╘╢ ≤─ ╛⁸ ⌐ ↑√

≢─◘ⱳכ♩╩ ⅜ ⌐ ℮↓≤≢⁸ ─ fiꜛ◦כ♥☻

╩ ∆╢⁹ 
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ᵔ ╩ ⇔√ ─ ה  

 ⌐╟╡ ⇔⁸ ┼

∆╢↓≤─≢⅝╢

╩ ⇔≡⁸ Ⱶꜙכ☺▪ⱶ

◄◖Ɫ►☻ ┼─

╛™─∟─√┘ ≢─ ≤⇔≡─ ╩ ℮⁹↓╣⌐╟╡⁸

─ ≈ ≤⇔≡─ ─ ─ ≤ ┼─ ╩ ℮⁹ 

ᵕ ─ ┼─  

 ─ ⅜ ↕╣╢ 2015 ⌐⁸ ⅜ ↑≡

≤⇔≡ ⇔⁸▬ⱬfi♩≢─ ╛ ─ ≢─ ⌂≥╩ ∂≡⁸

╛ ┼─ ╩ ℮⁹ 

 

(c)- 2 BDF  

 ≢ ⇔√ ╩ ╛♩♇◔כⱴכⱤכ☻─ ☿fi♃כ ⌐

⇔√ Ⱳ♇◒☻≢ ⇔⁸◄◖♃►fi ≢ BDF ⌂≥─

⅛╠ fi☺fi◄ꜟ♀כ▫♦╢╣╠ ╩ ∆╢↓≤≢⁸BDF ↔

╖ ⁸ ─Ᵽ▬○ⱴ☻ ≤⇔≡ ∆╢⁹ 

ₒ ₓ ה ⁸ ⁸   

ₒ ₓ    ₒ ₓ 20  

 

(c)- 3  

 ⌐⅔™≡⁸ ≢≈ↄ∫√ ╩ ⌐ ⅎ⁸

↓─ ╩ Ᵽ☻┼ ⇔ ≢ ∆╢↓≤≢⁸ ⌂≥

╩ ⇔⌂™₈♀꜡◄Ⱶ♇◦ꜛfi ◦☻♥ⱶ₉─ ⌐

≤ ⌐ ╡ ╪≢™╢⁹ 

 ╕√⁸↓─ ╩ ≤⇔

≡⁸ Ᵽ☻─ ⁸

┘ ─

╩ ⇔≡™ↄ⁹ 

ₒ ₓ ⁸  

ₒ ₓ 25  

 

 

 

 

 

 

(d)  

(d)- 1  

 ─ ╖≤⇔≡₈ e- PORT ₉╩ ⇔⁸ ≢

╛כ♃fi☿♃כ♦╢№ ╩ ⇔≡⁸ ₁⌂ ╩☻ⱦכ◘ ∆╢⁹ 

ƼȺɫȦɝɁȵɥɱ˧ ȵȷɄɞƽ˗ ꜠ᶫ Ɏȷ 
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 20 10 ⌐│⁸ ─ ꜡ⱨהfi▪☺▪₈כ♃fi☿♃כ♦

fi♥▫▪₉ ⅜ ⇔⁸ ╩ ™⁸ 25 ⌐│ ╕≢

⇔√⁹↓─☿fi♃⁸│כ ─ ◄Ⱡ ⌐╟╡⁸ ─ ≤ 

─ ╩ ⇔√₈ ⸗♦ꜟ ₉⌐┤↕╦⇔™ ≢№╢⁹ 

 ⁸ 12 ╕≢ ∆╢ ⅜№╡⁸ ─ ╩ ∆╢↓≤≢⁸

fiכꜞ◓╢⌂╠↕ ╩ ∆╢⁹ 

ₒ ₓ    ₒ ₓ e- PORT▬♬◦▪♥▫Ⱪ⁸∕─  

ₒ ₓ 20  

 

(d)- 2  

fiכꜞ◓─  ╩ ⌐ ⇔⁸ ◄Ⱡꜟ◑⁸כ ⁸ ─

⌂≥⌐ ⅜№╢ ◦☻♥ⱶ₈◄◖▪◒◦ꜛfi ₉─ ⌐ ↑≡⁸

≤ ⇔⁸◘ⱳכ♩╩ ℮⁹ 

 

(d)- 3  

 ₈ ⌐ ╢ ─ ⌐ ∆╢ ( ꜞ◘▬◒ꜟ )₉⅜

↕╣⁸ ─ ⌐≈™≡⁸◖fi◒ꜞכ♩ ⁸▪☻ⱨ□ꜟ♩◖

fi◒ꜞכ♩ ⁸ ─ ┘ ⅜ ↑╠╣√↓≤╩ ╕ⅎ⁸

⌐⅔↑╢ ─ ⁸ ─ ⌐ ╡ ╗≤≤

╙⌐⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ    ₒ ₓ 15  

 

(d)- 4  

 ≢│⁸↓╣╕≢⌐ ⇔√ ╩ ≤⇔≡⁸

─ ⌐ ⌂ ≢ ∆╢√╘⁸ ─ ─ⱷfiⱣכ⌐

╟╢ ╩ ⇔⁸ ─ ╩ ⇔√⁹↓─ ⌐ ≠

⅝⁸ ⌐⅔↑╢ ─ ╖╩ ⅛╠◘ⱳ⁸₈⇔♩כ

─ ─ ₉≤₈ ╩ ⌐⇔√ ₉╩ ∆╢⁹ 

ₒ ₓ └┘⅝─  

ₒ ₓ ⁸  

ₒ ₓ 23 27  

 

(d)- 5  

 ≢ ↕╣≡™╢

╛ ≢ כ◘╢™≡╣↕

ⱦ☻─℮∟⁸

⅜№╡⁸ ⅜ ╕╣

╢╙─╩₈ ◄◖ⱪ꜠Ⱶ

▪ⱶ₉≤⇔≡ ⇔⁸ ─

╩ ℮⁹ 

ₒ ₓ     ₒ ₓ 16  

ȢɗɱɆ᾽  
(ȦȱɄȭɌ 2015)  

₡ ᾽  
(Ӕˉ″⁸ȦȱȽȤɱȹɱȽɶ) 
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(d)- 6  

 ─ ⌐ ◒♬꜡♩◒꜠◄כⱤ꞉╢№≢כ☺꜡ⱡ◒♥הכ◐√↑

☻╩ ≤⇔√₈ ◄꜠◒♩꜡♬◒☻ ₉╩ ∆╢⁹ 

 ─ ◄꜠◒♩꜡♬◒☻ ≢│⁸ ▪☺▪ ╟

╡ ╩ ⇔⁸ ╩ ⌐ Ɽ꞉כ♦Ᵽ▬☻ ┘Ɽ꞉

☻◒♬꜡♩◒꜠◄כ ⱶ♥☻◦ה ┘⌐ ⌐ ∆╢ ╩ ∫≡⅔╡⁸

╛ ╩│∂╘≤∆╢

─ ╛ ≤─ ╩

╡⌂⅜╠ ◄꜠◒♩꜡♬◒☻

╩ ⇔⁸ ─

≤ ─ ╩ ╘╢⁹ 

ₒ ₓ  

└┘⅝─  

ₒ ₓ     

ₒ ₓ 22  

 

(d)- 7  

 ─ ⌐ ⌂ ●☻─ ⌐ ∆╢  

│ ⌐ ╡ ╗ ─ ┼─ ╩ ∆ 

√╘⌐⁸ ⌐ ⇔≡ ⌐╟╢ ╩ ℮⁹ₒ ₓ 

 

(d)- 8  

 ₈ ◄Ⱡꜟ◑כ ₉│⁸ ה ≤™∫√ ╩

ⅎ╢ ⅛╠⁸ ≢ ה ⌂◄Ⱡꜟ◑כ╩ ∆╢↓≤╩ ∆╙

─≢№╢⁹↓─√╘⁸ ─ ╩ ⅛⇔⁸ ה Ᵽ▬○ⱴה

☻⌂≥─ ◄Ⱡꜟ◑כ╛ ◄Ⱡꜟ◑כ⌐≈™≡ ─ ה

╩ ╘╢≤≤╙⌐⁸₈ ☻ⱴכ♩◖Ⱶꜙ♬♥▫ ₉≢ ∫√◄Ⱡꜟ

►ⱴⱠ☺ⱷfi♩─ⱡ►Ɫכ◑ ╩ ⅛⇔⁸ ⇔√ ◄Ⱡꜟ◑כ ─ ⌐

↑√ ╩ ╘≡™ↄ⁹ 

─₈ ◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩₉≤⇔≡│⁸ ╩ ⌐

ה ⌂≥ ∞↑≢⌂ↄ⁸ ╙◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩

⌐ ∆╢ ☻ⱴכ♩◓ꜞ♇♪─ ╩ ⇔≡⅔╡⁸↓─ ╖╩

∆╢√╘⁸ ≤ ⌂≥╩≈⌂←₈ ◄Ⱡꜟ◑כ

₉╩ ⇔√⁹₈ ─ ╩ ⌡≡ ≤⇔≡─ ╩ ℮√╘

─ ₉₈ ⌐ ∫≡™╢ ─ ₉₈ ⌐ ╩

∆╢Ⱡ●꞉♇♩─ ╖₉⌂≥╩ ╡ ╣╢ ╩ ℮⁹ 

ₒ ₓ  

ₒ ₓ ╩ ≤⇔√  

ₒ ₓ 

₈ה ◄Ⱡꜟ◑כ ₉│⁸☻ⱴכ♩◖Ⱶꜙ♬♥▫─ⱡ►Ɫ►╩ ⅛⇔⁸

ɏɭɶȦɪȭɆɫɉȭȷǵꜘ ѝ  
їЖ ᶧ ˲ȦɋɩȬɶ ֻ›ἶ  
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⌐ ⇔≡⁸ ⅜ ↕╣╢Ⱨכ◒ ⌐⁸ Ⱨ

≤⌂ ♩♇◌◒כⱨ♩╛Ⱨ◦◒כ ⇔⁸ ⅜ ⇔≡ ⌐ ≢⅝╣

┌⁸∕─ ╩ ╢≤™℮⁸ ⌐ⱷꜞ♇♩⅜ ∂╢╟℮⌂

ⱷ♬ꜙכ╩ ↑╢⁹ 

⁸≡∑╦№ה ⌐⁸ ─ ─ ╩₈ ◄Ⱡꜟ◑כ

₉⅜ ∆╢≤™℮╟℮⌂ ⱷ♬ꜙכ╩ ↑╢⁹ 

⌂℮╟─↓ה │ⱶכ◐☻ ⌐№╢⅜⁸ ∆╣┌⁸₈ ◄

Ⱡꜟ◑כ ₉⅛╠ ╩ ∆╢ │₈ ™ ╩ ≢⅝╢

↓≤₉╛₈ ™ ─ ™ ⅜≢⅝╢↓≤ ⌐╟╡ ⌐

⅜ ╡ ⌐ ↕╣╢∞↑≢⌂ↄ ╩ ╠╣╢↓≤ ₉

⌂≥─ⱷꜞ♇♩⅜ ╠╣╢╙─≤ ⅎ╠╣╢⁹ 

 
 ⱬכ☻  ⌂ ≤  

STEP 0.5 
↔╖ 2  

5,000kW 
2 kW 

STEP 1 
↔╖ 1  
(+5,000kW): 1 kW 

2 kW 
1 kW 

STEP 2 
 

(+2 kW) 3 kW 
3 kW 
5 kW 

STEP 3 
ה
 

3 kW 
7 kW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(e)  

(e)- 1  

 ⅜ ∆╢ ⌂ ╛ ⇔√ ⁸ ⌂

⌂≥─ ╩ ⅛⇔⁸ ┼─ ─ ╩ ⌐ ╘≡

™╢⁹ 

 ≤⇔≡⁸ ⌐ ⇔√₈ fi₉⌐⅔™≡⁸כ♂ ─

᷂ḢȦɋɩȬɶɜɋȶɟɱɆǵ  

 

Ӣ ᷂Ӣ 

 

 

STEP  

STEP  

 
 

 
 

 
 

 

 

 

ĦDR Ʌɜɱɇɪȷɛɱȷ 
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≤ ─ ╩ ╢↓≤╩ ≤⇔√ ╩ ⇔⁸ ⇔√

⅜ ⌐ ∫≡ ╩ ╘≡™╢⁹ 

 ─☻♥♇ⱪ≤⇔≡⁸ ⌂╢ ╩ ╢√╘⁸ ─ ╩

⌐ ⌂ ►▬fi♪ⱨ□כⱶ╩ ∆╢₈ ₉╩ ∆╢↓≤≤⇔

≡™╢⁹ 

 ↓╣╠─ ╡ ╖╩ ∂≡⁸ ∞↑≢⌂ↄ▪☺▪ ≢─

─ ╙ ⅎ⁸ ╛ ─ ⅛╠ ה ⁸ ◘

▬♩┼─ ⁸ ┘ ╛ⱷfi♥♫fi☻ ╕≢⁸№╠╝╢

╩ ⅎ√₈ ─ ₉─ ╩ ⇔≡™╢⁹ 

ₒ ₓ ⁸     ₒ ₓ 22  

 

(e)- 2  

│ ⁸ LNG ⁸ ⌂ ⅜№╡⁸

─ ╩ ⅛⇔⁸ ─ ─ ⌐≈™≡ ╛

≤ ╩ ╘⁸ ≤⌂╡℮╢ ⌐╙ ⅝⅛↑⁸∕─ ╩ ∫

≡™ↄ⁹╕√⁸ ─ ─ ╙ ╘≡™ↄ⁹ 

ₒ ₓ ╩ ≤⇔√  

ₒ ₓ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(e)- 3  

 │ ⅜ ↄ⁸ ╩

≢⅝╢ ⅜№╢⁹↓─ │ ↄ─

⅜ ⅝ ∫≡⅔╡⁸ ╙ ╪⌂↓≤⅛╠⁸

╩│∂╘≤∆╢ ₁⌂ ≤ ╩ ╘⁸

⌐╙ ╩ ⅝⅛↑╢⁹ 

 ╕√⁸ ╩ ∆╢ ╠

Ẏ ЊḨ᷂ Ẏ Ḩ᷂ 

₳ 25 ₴ 6 ǲ ỒǞǦ
NEDO ȐǲȏȒ ʣ Ҙ  
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⌐ ⇔⁸ ╠┼─ ╛ ▪☿☻ⱷfi♩⌐ ╢ ⅝⁸ ⌂≥

─◘ⱳכ♩╩ ℮⁹ 

ₒ ₓ ─ ╩ ≤⇔√  

ₒ ₓ  

(f)  

(g)  

(g)- 1  

 ≢ ∆╢ │⁸ ≢

↕╣ ≤⌂╢⁹↓╣╠╩ ≤⇔≡

∆╢↓≤≢⁸ ─ ╩ ╢⁹

╘ ⇔ ─ ⁸ ◓

ꜝ►fi♪ ─ ⁸☿ⱷfi♩ ⁸  

ₒ ₓ   ₒ ₓ  

 

(g)- 2  

─ ╩

⇔⁸ ─ ⌂ ⁸ ─ ╩

╢↓≤╩ ⌐₈ ─

─ ⌐ ∆╢ ₉ ꜞ

◘▬◒ꜟ ⅜ 25 ⌐ ↕

╣√↓≤⅛╠⁸ 20 ⅛╠

≢ ∫≡⅝√ ╩╙≤⌐⁸ ─

≤⇔≡⁸ ─ꜞ◘▬◒ꜟ╩

⇔√⁹ 

ₒ Ⱳx♇◒☻ ┘ ↔╖⅛╠─

⌐╟╢ ─ ╡ 

ₒ ₓ     ₒ ₓ 25  

 

▬ ●☻─ ╖ 

   

2014  2015  2016  2017  2018  2019  2020  2030  2050  

4.4  8.4  12.4  16.3  311.6  24.3  727.8  1,860.9  2,339. 2  

 

►  

 ̧₈ ☻ⱴכ♩◖Ⱶꜙ♬♥▫ ₉╛₈ ♃►fi₉─ ╩

ה ⇔≡™ↄ⁹ 

 ̧ ─ ─ ╛ ●☻ ─ ⌂≥⌐

∆╢ ◄Ⱡꜟ◑⁸כ ◄Ⱡꜟ◑כ ┘ ◄Ⱡꜟ◑כ─ ⌐ ∆╢ ╩

╘╢⁹ 

 

ȿɧȵǯᶥ֛ɚɁȭȷ 

їǜȓȒ  

-  CO2  

β ─ ≢⁸ ─ ╩ ⇔√ ≤ ⌂╢ ⅜№╢⁹ 
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◄ ⌐ ∆╢  ꜟכꜙ☺◔☻≥

▪  

 

 
 (t-  CO2) 

 
 

  
(a)

 

1 LED (
)  

 
 

 105,000  
  175,000  

 
 175,000  

(b)

 

1 
  

 
 11,900  

  28,900  
23   62,900  

2 (
)  

 
 100 

  100 

 
 100 

3   
NPO

 
 15,000  

  125,000  

 
 140,000  

4 
  

 
 13,800  

  37,500  
23   45,000  

5 LED (
)   

 
 

  

 
  

 
  

6 LED ( )  
 

 1,100   
 

 
 2,500  

23 37   2,500  

7  LED   
 

 900  
  900  

23 3   900  

8 (
)  

 
 106,800  

  328,500  
21   486,200  

(c)
 

1 
  

 
 700  

  5,900  
  7,100  

2 
BDF   

 
 300  

  300  
20   300  

3 ( )
(

)  

 
 0  

  0  
25   0  

(d)

 

1 
  

e- PORT
 

 165,600  
  297,700  

20   468,800  

2 
  

NPO
 

  
   

 
  

3   
 

 0  
  0  

15   0  

4 
  

  
 0  

  0  

23 27   0  

5   
 

 0  
  0  

16   0  

6 
  

 
 0  

  0  
22   0  
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 (t-  CO2) 

 
 

  
7 

  

 
 0  

  0  
22   0  

8 
( )  

 
 30,800  

  30,800  

 
 30,800  

(e)

 

1 

  

 
 0  

  0  
22   0  

2 
( )  

 
 0  

  0  

 
 0  

3 
( )  

 
 275,900  

  827,800  

 
 919,800  

(g)

 

1   
 

 0  
  0  

  0  

2   
 

 0  
  0  

25   0  

 

▬  ꜟכꜙ☺◔☻

  
2014  
( 26) 

2015
( 27) 

2016
( 28) 

2017
( 29) 

2018
( 30) 

2019
( 31) 

2020
( 32) 

(a)

 

1 LED
(
) 

       

(b)

 

1 

  

       

2 
(

) 

       

3 
 

       

4 

 

       

5 LED
(
)   

       

 
6 LED

( ) 
 
 

       

7  LED
 

       

8 
(

)  

       

LED  

 

 
 

 
 

 

 

  

LED  

1765  
391  

905
 

150  
400  

1450
 

1130  
220  

727
 

1130  
220  

727
 

1130  
220  

727
 

1130  
220  

727
 

1130  
220  

727
 

,  
 

,  
 

,  
 

,  
 

,  
 

,  
 

,  
 

PR  
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2014  
( 26) 

2015
( 27) 

2016
( 28) 

2017
( 29) 

2018
( 30) 

2019
( 31) 

2020
( 32) 

(c)

 

 
1 

 
 

       

2 

BDF
  

       

3 
( )

(

)  

       

(d)

 

1 

 

       

2 
 

       

3 
  

       

4 

  

       

5 
  

       

 
6 

 
 
 

       

7 

 

       

8 

(
) 

       

(e)

 

1 

 

       

2 

( )  

       

3 

( ) 

       

(g)

 

1  
  

       

2 
 

       

  

 

FCV  

FCV  

 
14 1 24 BDF  

 

 

 

 

  

 

 

 
 
 

 
 

 
 

 
 

 

 

 

 

 

 
 
 

 

ICSEAD
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⅜ ╩ ╗ ╩ ┘ ∆╢ ◦☻♥ⱶ─ )  

⌂ ─ ╩ ╢√╘⁸ ⌂≥ ≢ ╘╠╣≡™╢₈

⌂ ─√╘─ ( )₉╩⁸ ╩ ⌐⁸ ⁸ ⁸

≤ ⇔⌂⅜╠ ∆╢⁹↓─ ╩ ≤⇔⌂⅜╠⁸ ≢↓╣╕≢ ⇔≡⅝

√ ⁸ ≤ ⅛⌂ ╩ ┘≈↑≡⁸ ─ ⅛╠ ⇔⁸

№╠╝╢ ⅜ ⁸ ⌐ ═╢ ◦☻♥ⱶ╩ ∆╢⁹╕√⁸

↓─◦☻♥ⱶ╩ ⇔≡⁸ NPO⁸ה ⌐╟╢ ─ ╩│∂╘⁸

⌐╟╢ ─ ⁸⇔♪כꜞ╩╖ ─ ╩ ↄ ╩ ⇔⁸ ─

≠ↄ╡⌐ ↑≡ ╩ ╘≡™ↄ⁹↕╠⌐⁸ ─▪☺▪ ⌐ ╘╠╣╢

⁸◦☻♥ⱶ─ ─ ╩ ↄ⁹ 

▪  

(a)  

(a)- 1 ESD  

 ⌂ ╩ ℮ ╩ ∆╢√╘⁸₈ ⌂ ─√╘─

ESD ₉╩⁸ ESD ╩ ⌐ ∆╢⁹ ⌐│⁸ 27

⌐ ⅜ ⇔√ √⌂₈ ESD▪◒◦ꜛfiⱪꜝfi₉╩╙≤⌐⁸ESD─

≤ ─ ⌐ ↑≡⁸ 

ה  ─ ⌐╟╢₈╕∟⌂⅛ ESD☿fi♃₉כ╩│∂╘≤⇔√

─ ⌐╟╡⁸ ⅛╠ ╕≢─ ╣ ─⌂™ ESD ─

╖≠ↄ╡ 

ה  ─ ≢№╢ ☿fi♃כ─ ╩ ⌐ ─ כ◖╢⌂≥

♦▫Ⱡכ♃כ ─  

─ESDה  ─ ≈₈ꜚⱠ☻◖☻◒₉ꜟכ─  

⌂≥─ ╖╩ ╘╢⁹ 

ₒ ₓ ┘  

ₒ ₓ    ₒ ₓ 18  
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(a)- 2  

 ─ ≤⌂╢ ≠ↄ╡╩ ∆╢√╘⁸ ⌐⅔↑

╢ ה ה ≤ ⅜ ⇔⁸₈ ─ ╖╩ ⇔⁸

⌂ ╩ →╢↓≤─≢⅝╢ ₉⁸₈ ⌐ ∆╢ ╩ ⅎ√ ₉⁸

₈ ⇔√◖Ⱶꜙ♬◔כ◦ꜛfi ≢ ≤ ≢⅝╢ ₉─ ╩ ℮⁹ 

 ⌐│⁸ ─ ╩ ≤⇔√ ⱪ꜡◓ꜝⱶ⌐ ⅎ⁸ ╩

≤⇔√ ⌐ ╗↓≤≢ ╩ ℮╙─≢№╡⁸ ─

⌐ 10 ─ ≤⌂╢ₐ╕∟⌂⅛ ☿fi♃כₑ╩ ⇔⁸

─ ╛ ╩ ⇔⁸ ╩ ⌐∆╢ ⅜ ╩ ∟

╢ ⌐╟╢ ⌂ ╛⁸ ─ ╩ ⅎ√ ╩ ⅛≈

⌐ ∆╢⁹ 

ₒ ₓ 10    ₒ ₓ 24 28  

 

(a)- 3   

 ─ ╕╣√ ╛ ⇔√ ⁸↕╠⌐ ⇔√ ─

╖⁸ ╩ ≤⇔≡ ה ⌐ ⇔⁸ ⌂

⌐ ┘≈↑╢√╘─ ╖─ ╩ ╢⁹↓─ ╖⌐╟╢ ╩ ∂⁸

─ ┼≈⌂→╢⌂≥⁸ ╩│∂╘≤⇔√ ₁─ ⌂

╩ ∆╢⁹ 

 ⌐│⁸ ╛ ⅛╠⌂╢₈ ◦

☻♥ⱶ ₉⅜ 22 ⌐ ╡╕≤╘√ ╩┤╕ⅎ⁸ 

 ᵑ₈ ◖fi◦▼ꜟ☺ꜙ₉⌐╟╢  

 ᵒ ⌂ ⱪ꜡◓ꜝⱶ─ ה  

 ᵓ ⇔ↄ ⌐ ─כ▪♠◖◄╢═ ה  

 ᵔⱱכⱶⱭ₈☺כ ╖╠™ ◦☻♥ⱶΓ♪◖◄◖ Δ₉ ╩ ⇔√

─  

 ᵕ◦☻♥ⱶ╩ ⅎ⁸ꜝ ▬ⱨ☻♃▬ꜟ─ ╩ ╢⌂≥כ♄כꜞ∆  

⌂≥╩ ∆╢⁹ 

ₒ ₓ  

ₒ ₓ ⁸ NPOה ⁸ ⁸  

ₒ ₓ 21  

 

(a)- 4  

 №╠╝╢ ─ ⅜ ─ ─ ≢№╢ Ⱶꜙכ☺▪ⱶ

⌐ ╩ ┘⁸₈ ₉⌐≈™≡ ⌐ ≡⁸ ∂≡⁸ ┘⁸ ה ∆╢↓

≤╩ ∂≡⁸↕╠⌂╢ ─ ╩ ╢⁹ 

╖─  

ה  ≤ ⇔√ ▪ⱪꜞ╩ ⇔ ╩ ╘╢⁹ 

ה  ≥╙ ─ ה ⁸₈ Ⱳ♇◒☻₉─ ⌂≥─ ╩

⇔⁸ ─ ⌐ ↑√ ─ ╩ ╢⁹ 

ה  ╛ ◘ⱳכ♃כ ↑─ ╩ ∆╢↓≤⌐╟╡⁸☻♃
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♇ⱨ╛Ⱳꜝfi♥▫▪─☻◐ꜟ╩ ╘⁸ ─ ╩ ╢⁹ 

ₒ ₓ Ⱶꜙכ☺▪ⱶ   ₒ ₓ  

ₒ ₓ 14  

 

 

 

 

 

 

 

 

(a)- 5  

 ─ ⌐≈™≡─ ╩ ╛⇔⁸ ─꜠ⱬꜟ▪♇ⱪ╛ ⌐

╩╙≈ ─ ╩ →⁸ ─ ⌐ ↑≡ ─ ╩ ∆♠

⁸₈≡⇔≥ꜟכ ₉─ ⌂╢ ╩ ∫≡™ↄ⁹ ╩

⇔≡⁸ └≤╡⅜⁸◄◖ꜝ▬ⱨ ⌐ ╡ ╖⁸ ≠ↄ╡─

≢№╢≤™℮ ╩ ╘╢⁹ 

 ╕√⁸ ⱪכꜟ◓╛ ≤™∫√ ⌂ ╩ ∆╢⌂≥⁸

⅜ ⇔╛∆™ ≠ↄ╡╩ ╘╢↓≤≢⁸ ─ ⌐≈⌂→╢⁹ 

ᵑ ההה ≤ ⇔⁸ ─ ⌐ ╡ ╗⁹ 

ᵒ ⁸ ההה ─ ⌐╟╡⁸ ⁸NPO⁸ 

⁸ ⱪכꜟ◓≤⌂ ─ ╩ ╢⁹ 

ᵓ ההה ┼─₈ ₉ ⌐╟╡⁸ ╡ ⇔ ┘☻

♥♇ⱪ▪♇ⱪ∆╢ ╖╩ ↕∑╢⁹ 

ₒ ₓ ⁸ ⁸ ☿fi♃כ ⸗♦ꜟ  

ₒ ₓ    ₒ ₓ 20  

 

 

 

 

 

 

 

 

(a)- 6  

 ─ ╩ ℮ ≥╙√∟─⁸ ╛ ─ ─√╘

─ ╛ ⁸ ∆╢ ╩│←ↄ╗√╘⌐⁸ ╩ ⇔√

╖╩ ℮⁹ 

 ᵑ  

  Ⱶꜙכ☺▪ⱶ≢─◄Ⱡꜟ◑כ╛↔╖─ ⌂≥ ⌂ ─

─ ⁸™─∟─√┘ ╛◓Ɫ▬◐fi○☺הכ▪♠○☺─≢ ≢

ֻ᾽ ḹǮǵ֞ ǵ ἧ 

ṑɝɣɶȶȠɞǵ ἧ 
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─ ⱪ꜡◓ꜝⱶ⌂≥╩ ⇔⁸↕╠⌐⁸

─ ⌂≥╩ ™≡⁸ ⌐ ⇔ↄ╦⅛╡╛∆ↄ ⌐≈™≡─

ה ╩ ╘╢⁹ 

 ᵒ ⱪ꜡◓ꜝⱶ─  

  ₈ ₉╛₈╖≥╡─ⱡ₉♩כ╩ ⇔≡⁸ ┼─

╩↕╠⌐ ⇔≡™ↄ⁹ 

 ᵓ ─  

  ─ ⁸ ┼─ ╩ ≡⇔≥ꜟכ♠─╘√╢╘

─ ╩ ╢⁹ 

 ᵔ  

  ☿fi♃כ≤─ ⌐╟╡⁸ ╩ ≤⇔√ ╩ ™⁸

⇔™↔╖─ ╛↔╖─ ↄ ╩ ┬↓≤⌐╟╡⁸ ─ ╩ ⌐

≈↑↕∑╢⁹ 

ₒ ₓ 14  

 

 

 

 

 

 

 

 

 

(a)- 7  

 ≥╙√∟─ ⌐ ∆╢ ╩ ╘⁸ ─√╘─ ה ⌂

╛ ╩ ∆╢√╘⁸ ╛ ≢─ ⌐⅛⅛╦╢ ╛ ─

╩ ⌐⁸₈ ₐ √∟─ ₉e╩ ∆╢⁹₈ ₐ

√∟─ ₑ₉≢│⁸ ─ ⅜ ╩ ™⁸∕─ ╩ ↄ

╛ ⌂≥⌐ ∆╢≤≤╙⌐⁸ ─ ╩ ∆ ╛ ╩ ╘

╢⁹ 

 

(a)- 8  

 ⌂ ─ ╩ ⇔√ ─ ≤⇔≡⁸ ─

╩ ⅛⇔√ ⌂ ─√╘─ ╩ ∆╢ ה ╩ ⇔⁸∕

─ ╩ ↄ ┼ ⇔⁸ꜚ Ⱡ☻◖☻◒כꜟ ╩ ╛∆≤≤╙⌐

─ ─ ─ ─ ╩ ╢⁹ 

ₒ ₓ 

⁸ ⁸∆⅜⅔ ⁸ ⁸ ⁸ ﬞ ⁸ ⁸  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

βꜚⱠ☻◖☻◒הההꜟכꜚⱠ☻◖ ⌐ ↕╣√ꜚⱠ☻◖─ ╩ ∆

╢√╘⁸ ⁸ ⱴ⌐≈™≡⁸כ♥─≤⌂ ─ ™ ╩

ᾛἶ ǿǵї█ ǵ ἧ 
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∆╢ ⁹ ⌐╦⅜ ≢│⁸ ⌂ ─√╘─ ESD ─

─√╘⌐ꜚⱠ☻◖☻◒כꜟ╩ ∆╢↓≤≤⇔≡™╢⁹ 

 

(a)- 9  

 ⌐ ∆╢ ╩ ╘╢≤≤╙⌐⁸ ─ ╖╩ ↄ ∆╢√╘⁸

ה ⱦ○♩כⱪה ⌂≥─ ⁸ Ⱶꜙכ☺▪ⱶ≢─

╛◄◖♃►fi☿fi♃כ╩ ≤⇔√ꜞ◘▬◒ꜟ ─ ◦☻♥ⱶ⁸

≢ ⇔≡™╢ ╕∟≠ↄ╡⌂≥╩ ≤⇔≡ ⇔⁸ ⇔ↄ

⌂ ╢∆♩כⱠ▫♦כ◖╩┘ ◖fi◦▼ꜟ☺ꜙ⅜ ─◄◖♠▪

╩כ ∆╢⁹╕√⁸↓─╟℮⌂ ╖╩ ∆╢√╘⁸

╛NPO⅜ ⌐ כ▪♠◖◄℮ ─ ╩ ℮⁹ 

ₒ ₓ 23  

 

(a)- 10  

 ─ ╩ ℮ ≥╙√∟─ ╩ ⇔⁸ ─ ╛

⅜ ⇔≡ ─ ─ ⌐ ╡ ╗₈ ─ ⌐╟╢

₉⅜ ⇔≡™╢⁹ ⁸ ┘ ╩ ⌐⁸ ─

⁸ ↑ ╣ ⁸ ─ ⁸

↑ ╣ ⁸ ─ PTA ⌂≥╩ ∫≡™╢⁹ 

 ⌐№√∫≡│⁸ ⌐⅔↑╢ ─ ╩╙≤⌐⁸ ה ה

⌂≥ ≥╙√∟─ ⌐ ≈ ⅜ⱴכ♥⌂₁ ╡ →╠╣≡™╢⁹

∕─ ⌐│ ◄Ⱡꜟ◑כ╛ꜞ◘▬◒ꜟ⌂≥─ ─ ╙ ╕╣≡⅔╡⁸

↓─ ╩ ∂≡⁸ ≥╙ ─ ⌐ ∆╢ ╩ ╗↓≤⌐ ∆╢⁹ 

ₒ ₓ  ⁸  

ₒ ₓ    ₒ ₓ 23 10  

 

 

 

 

 

 

 

 

 

 

(b)  

(b)- 1  

 ⌐ ─ ≤⇔≡ ™ ⅜ ∆╢ ☿

fi♃כ╩ ─ ꜟ♦⸗≡⇔≥ⱶכꜟכꜛ◦ ╩ ∫√⁹ 

 ∕─ ╙⁸ ☿fi♃כ─ ╩ ∆╢ ⁸

╛ ◄Ⱡ♃▬ⱪ ┼─ ╩ ∫≡⅔╡⁸ ╙ ⅝ ⅝ ☿

ᾛἶ ꜘ ᶧǲȏȒїѼ ǵ ἧ 
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fi♃כ─ ╩ ⇔≡™ↄ⁹ 

⸗♦ꜟ  

ה ☿fi♃ה  כ H23.3.26  

ה ☿fi♃ה כH23.4.15  

ה ☿fi♃ה  כ H23.7.12  

 

(b)- 2  

 ₈ ╕∟≠ↄ╡ ⱪꜝfi ◄◖ꜞⱣכ ₉⁸

┘₈ ╕∟≠ↄ╡ ⱪꜝfi₉⌐ ≠⅝⁸ ─

╩ ⌐ ╛ ─ ◄Ⱡꜟ◑כ╩ ∆╢≤≤╙⌐⁸

fi♥כ◌fiכꜞ◓╛ ─ ≤ ╩ ⅛⇔√╕∟≠ↄ╡╩ ℮⌂≥⁸₈

─╕∟₉╩ ∆╢√╘─ ₁⌂ ╩ ⇔⁸ ─₈⌐⅞╦™≠ↄ╡ה

≠ↄ╡₉╩ ╘╢⁹ 

 ╕√⁸ ⇔√ ╛₈⅔∆∆╘ ╩₉☻כ◖⅝ ∆╢₈◄◖

☻ⱳ♇♩ⱴ♇ⱪ₉╩ ⇔⁸ ╛ ┼─ ╩ ∆╢⁹ 

ₒ ₓ ⁸  

ₒ ₓ ⁸ ⁸ ⌂≥   ₒ ₓ 21  

 

 

 

 

 

 

 

 

 

 

 

 

(b)- 3  

 20 ⌐⁸ √⌐ ◦

☻♥ⱶ ╩ ⇔√⁹ ≢│⁸ ─כ◑ꜟⱠ◄ה ╛

⌂≥─ ─ ┘⌐↓╣╠─ ╩ ⅎ ⌐ ≢⅝╢

─ ╩ ≤⇔≡™╢⁹╕√⁸ ╛ ⌐≈™≡╙ ⌐

↑ ╣╢↓≤≤⇔≡⅔╡⁸ 21 ⅛╠│ ─ ╩ ↑≡₈

ה כ♄כꜞ ₉╩ ⇔⁸▪☺▪ ─ ╩ ╣⁸

≤╙ ⇔⌂⅜╠⁸ ⌂₈ ╩₉כ♄כꜞ ∆╢⌂≥⁸

⌐ ↑√ ┘ ─ ╩ ⇔≡™╢⁹ ⌐│⁸

∞↑≢⌂ↄ⁸ ╛ ─ ╛ ⁸ ה ◖

fi◘ꜟ♃fi♩╛◦fi◒♃fi◒⌂≥⁸ ₁⌂ ≢─ ⌐ ↑√

⅜ ↕╣≡™╢⁹ 

ȦȱȷɛɁɆɜɁɕ 

 

ᾛΈ Ӕ֥ ǉǜǵ Џᶸ 
ǵ ρƲ Ҙ ǵ  
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 ↕╠⌐⁸ 24 ⌐│ ─ ⅜ ∆╢

╩ ⇔⁸ ⌐ ─ ╛ ≤─ ╩ ∆╢⌂≥⁸

─ ⌐╟╢⁸ ה ╩ ∂√ ⌂ ─ ╩

⇔≡™╢⁹ 

 ╕√⁸ ┘ ─ ⅜ ⇔√₈ ◖fi♁כ◦▪ⱶ ₉

≢─ ⌐ ∆╢ ⌐ ╡ ╗≤≤╙⌐⁸ ⌐⅔™

≡ 25 ⅛╠ √⌐₈ ⱪ꜡◓ꜝⱶ₉╩ ≤⇔≡ ∆╢

⌂≥⁸ ⌐⅔™≡╙ ─ ⌐ ╡ ╗⁹ 

(c)  

(d)  

(d)- 1  

 ╛ ≤™∫√⁸ ─ ⌂◄Ⱡꜟ◑כ

⅜ ∆╢ ⌐⅔™≡⁸ ⅜⁸ ≡ ╣≡⁸ ⇔⌂⅜╠◄

Ⱡꜟ◑כ⌐≈™≡ ┬↓≤⅜≢⅝╢ ╩ ∆

╢⁹╕√⁸ ─ ╩ ∂⁸ ─

─№╡ ╩⸗♦ꜟ≤⇔≡ ∆↓≤⌐╟╡⁸

╩ ∆╢ ⸗♦ꜟ ─ ⌐≈⌂→

╢⁹ 

ₒ ₓ  ₒ ₓ  

(e)  

(f)  

(g)  

(g)- 1  

ה  ⌐⅔™≡⁸ ≥╙─ ⌐ ∂√ ⌐ ≠⅝⁸ ─ ╩

⅛⇔⌂⅜╠⁸ ─ ╛ ⌂≥─ ⁸▪ꜟⱵ ╛ ─ꜞ◘▬

◒ꜟ ╛ ─ ⁸ ─ ╩ ™⁸ ה ─ⱱכⱶⱭכ

☺≢ ╩ ∆╢⁹ 

 

(h)  

(h)- 1  

 ⌐ ─ ◄ꜞ▪╩ ↑⁸ ╩ ⇔≡∕╣∙

╣─◄ꜞ▪≢ ╛ ╡╩ ∆╢ ⌐╟╢ ─

⁸ ⌐ ╡ ╗⁹╕√⁸ ≥╙√∟⅜ ─ ≢ ┘⁸ ┬ ╩

⇔√╡⁸ ╩ ⇔√▬ⱬfi♩⌂≥⁸ ─ ╩ ∆╢▬ⱬfi♩ ╩

∆╢⁹ 

ₒ ₓ  

ₒ ₓNPO ₈ ⇔ ₉≤  

ₒ ₓ 15  

ₒ ₓ 21  ⱪfi⁸כ○

24  ⱪfiכ○ꜟ▪כꜙ♬ꜞ
ȦɋɩȬɶǲǫǋǭἶǽ 
ἧǰȉǦǨ ᾽ Ὑ  
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(h)- 2  

 ─ ╩ ⌂⅜╠⁸ ╩ ≤⇔√⁸ⱱ♃ꜟ╛ ≠ↄ╡⌐≈™≡

┬ ₈╒√╢≤ ─ ₉ 26 ╕≢│₈╒√╢ ₉

╩ 40 ╩ ⇔⁸ ⅜ ⇔╖⌂⅜╠⁸ ⅛⌂ ⌐

∆╢ ╩ ╘╢ ╖╩ ╘╢⁹ 

ₒ ₓ ╒√╢ ╒⅛   ₒ ₓ  

ₒ ₓ 14   

 

(h)- 3  

 ⁸ ⁸ ⅜ ≤⌂∫√ ╖⌐╟╡⁸ ⇔↕╩

╡ ⇔√ ─ ─ ↕╩ ≥╙√∟╛ ↄ─ ₁⌐ ⅎ╢₈ ─ ₉

╩ ⇔⁸ ⌐ ∆╢≤≤╙⌐⁸ ≢─ ╩ ╢⁹ 

ₒ ₓ    ₒ ₓ    

ₒ ₓ 13   10  

 

(h)- 4  

 ╩ ≤⇔√ ╛ ≤─┤╣№™╩ ⇔≡ ─ ↕╛

─ ─ ╩ ┬ ⱪ꜡◓ꜝⱶ╩ ∆╢⁹ 

ₒ ₓ ─  

ₒ ₓ ─ ≥℮┬≈  

ₒ ₓ 17   

   

 

 

 

 

 

 

 

(h)- 5  

 ≢₈ꜘⱴⱷ₉─ ┘₈╦↕┘₉─ ╩ ™⁸ ⌐ ╣╢

╛ ⌐ ⇔≡╙╠℮↓≤≢⁸ ╛ ─ ↕╩ ⇔≡

╙╠℮⁹ 

ₒ ₓ    ₒ ₓ  

 

▬ ╖ 

   

2014  2015  2016  2017  2018  2019  2020  2030  2050  

0.0  0.1  0.1  0.1  13.2  0.2  13.3  13.7  14.6  
β ─ ≢⁸ ─ ╩ ⇔√ ≤ ⌂╢ ⅜№╢⁹ 

ᾛἶ șᾍ ǲǞǦѮ ǵ Џᶸ ṑἶ ɕɫȮɧɞ 

-  CO2  
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►  

 ̧ESD ─↕╠⌂╢ ה ESD ╩ ℮ ⌂≥ ╩ ℮⁹ 

הכ▪♠◖◄̧  ⱪ꜡◓ꜝⱶ─ ╩ ∆╢⁹ 

 ̧ ⅜ ╠ ┘⁸ ⌐≈⌂⅜╢ ה ⌂ ╩ ∆╢⁹ 

 ̧№╠╝╢ ⌐ ∂√ ─ ╩ ℮⁹ 

 

◄ ⌐ ∆╢  ꜟכꜙ☺◔☻≥

▪  

 

 
 (t-  CO2) 

   

(a)

 

1 
(ESD)   

ESD  
 0  

  0  
18   0  

2 ESD
  

10  
 0  

  0  
24 28   0  

3 
!   

NPO
 

 0  
  0  

21   0  

4   
 

 0  
  0  

14   0  

5   
 

 0  
  0  

20   0  

6   
 

 0  
  0  

14   0  

7   
 

 0  
  0  

  0  

8 
  

 
 0  

  0  

 
 0  

9 
! (

)  

NPO
 

 0  
  0  

23   0  

10 
 

  
 

 0  
  0  

23 10   0  

(b)

 

1 
  

 
 300  

  700  
23   1,900  

2 
  

 
 

 13,000  
  13,000  

21   13,000  

3 
  

 
 0  

  0  
21   0  

(d)

 

1 
  

 
 0  

  0  

21   0  
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 (t-  CO2) 

   

(g)

 

1   
 

 0  

  0  

 
 0  

(h)

 

1 
  

 
 0   

 
 

 0  
15   0  

2 (
)  

 
 0  

  0  
14   0  

3   
 

 0  
  0  

13   0  

4    
 0  

  0  
17   0  

5 
( )  

 
 0  

  0  
  0  

 

▬  ꜟכꜙ☺◔☻

  
2014  
( 26) 

2015
( 27) 

2016
( 28) 

2017
( 29) 

2018
( 30) 

2019
( 31) 

2020
( 32) 

(a)

 

 
 
1 

(ESD)   
 
 

       

2 ESD

 

       

3 

!
  

       

4 
 

       

5 
  

       

6 
  

       

7 
  

       

8 
  

       

9 

!
( )  

       

ESD

RCE
 

 
ESD  

 
 

  

 
 

 
 

 

 

 

 

ESD  

 
 

RCE
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2014  
( 26) 

2015
( 27) 

2016
( 28) 

2017
( 29) 

2018
( 30) 

2019
( 31) 

2020
( 32)  

10 

 

       

(b)

 

 
1 

  
 

       

2 

 

       

3 

 

       

(d)

 

1 

 

       

(g)

 

1 
 

       

(h)

 

1 

  

       

2 
(

) 

       

3 
 

       

4 
 

       

5 

( ) 

       

 

 

  

1  
LED  

 
2  

 

2  
LED  

 
 
 

1  
LED  

 
2  

 

 
LED  

 
 
 

 
LED  

 
 
 

 
LED  

 
2  

 

 
LED  

 
2  

 

 

 

 

 

 

8  

 

 

 

 
 

PTA  
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⅜ ⅛⌂ ╩ ⅎ╢( ≠ↄ╡╩ ∂√ ⅛⌂ ─ )  

⸗♦ꜟ ─ ≢ ╕∫√ ─ ╩⁸ ╕╣╢ ⌐

≈⌂™≢™ↄ√╘⁸ ⌐ ╦╢ ╩ ⌐ ∆╢⁹≥─

─ ╙⁸ ⌐ ⇔ↄ ⅔ ⌂ ∟≢ ≢⅝╢ ╖╩ ⇔⁸

─ ╛ ─ ╩ ╢⁹╕√⁸ ─ ╩ ⇔≡╕∟─⌐⅞╦™╛

─◖Ⱶꜙ♬♥▫ ─ ⌐╙ ⇔≡™ↄ⁹ 

▪  

(a)  

(a)- 1  

 ⌐⅔↑╢ ╩ ⌐⁸ 19 ⅛╠ ╩

∆╢ ╛ ⌐ ⇔⁸ ⅜ ─ ╩ ∆╢ ╩

⇔≡⅝√⁹ ┼─ │⁸◦☻♥ⱶ ─ ⌂≥─ ⌐╟╡

24 ≢ ≤⇔√⁹∕─ ─ (FIT) ⌐╟╡⁸

⅜ ⇔≡™╢⅜⁸ ╩ ה ∆╢↓≤≢⁸ ⌐⅔↑╢

╩ ⇔⁸∕─ ⌐ ↑√ ╩ ∆╢⁹ 

 ╕√⁸◄Ⱡⱨ□כⱶ⌐≈™≡⁸ 24 ╟╡ ─ ╩

⇔≡⅝√⁹◦☻♥ⱶ ─ ⌂≥─ ⌐╟╡⁸ 27 ≢ ≤⇔√⁹ 

ₒ ₓ   

ₒ ₓ ⁸ ⁸ ⁸  

ₒ ₓ 19  

 

(a)- 2  

 ≥╙⅛╠ ╕≢ ™ ⅜⁸ ⌐ ⇔ↄ

⌐ ∆╢↓≤╩ ∆√╘⁸ ⌐

⇔√ ⌐ ⇔≡ⱳ▬fi♩╩ ∆╢₈≡™√╪ⱳ▬

fi♩ ₉╩ 27 12  ⁹√∑↕♩כ♃☻╠⅛

 ⌐ ∆╢√┘⌐₈≡™√╪ⱳ▬fi♩₉⅜

╕╡⁸≡™√╪◓♇☼╛◄◖◓♇☼⌂≥⅜ √╢

⌐ ≢⅝╢⁹ 

 ↓╣⌐╟╡⁸ ─ ─ ╩ ╢≤≤╙

⌐⁸ ⁸╕∟─⌐⅞╦™≠ↄ╡╛ ◖Ⱶ

ꜙ♬♥▫ ─ ⌐≈⌂→≡™ↄ⁹ 

ₒ ₓ  

ₒ ₓ 

⅛⌂∟╕ה ꜝfiᾆ 

₈ה ⇔╕ ₉  

ה ( Ⱶꜙכ☺▪ⱶ⁸◄◖♃►fi

☿fi♃⁸כ ⱦ○♩כⱪ)┼─  

ה ⅜↕ⅎ∏╢ ─  

ה ↔╖◖fiⱳ☻♩  

̝ǵ ἧ 

ȿɧȵ 

ȵɶɩְ  
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⅛⌂∟╕ה  

ה ∟  

ה ◄Ⱡ ◖fi♥☻♩ ⌂≥ β │⁸  

ₒ ₓ 3  

ₒ ╖─ ₓ 

 

 

 

 

 

 

 

 

 

 

 

(a)- 3  

 ╖ ⌐ ≢ ◄Ⱡ⌐ ╖⁸∕─ ╩

∏≈ ╡ ╡ ◄Ⱡ♅▼♇◒◦כ♩⌐ ⇔≡™ↄ↓≤

≢⁸ ◄Ⱡ─ ↑╩ ╢⁹ ╖ כ◦◒♇▼♅─

♩≤ ≤ ╩ ☿♇♩⌐⇔≡ ⌐ ∆╢↓

≤╩ ┘⅛↑╢⁹∕─ ⅛╠ ⌂ ╖╩ ∫√ ╩

₈ ◄Ⱡ ₉≤⇔≡◄◖ꜝ▬ⱨ☻♥כ☺⌐≡ ∆╢↓≤

≢⁸╟╡ ↄ─ ⌐ ╩ ∆⁹ 

ₒ ₓ 23  

25 900   

 

(a)- 4  

 ⅜ ≤⌂∫≡ ∆╢ ─ ⁸ ─ ─

ה ─ ≠ↄ╡╩ ∆╢ⱳכ♃ꜟ◘▬♩─ ⁸ ─ ╖─

≤⇔≡⁸ ה הNPOה ⅜ ⇔⁸ ─ ╛◄◖ꜝ▬ⱨ╩

ה ∆╢◦fiⱲꜟ▬ⱬfi♩₈ ◄◖ꜝ▬ⱨ☻♥₉☺כ─ ╩ ℮⁹ 

ᵑ ─  

 ≠ↄ╡⌐ כ♥╢∆

ⱴה ⌐ ≠⅝⁸ ⅜ ≤

⌂∫≡ ∆╢ ▬ⱬfi♩╛

╩ ∆╢⁹ 

ᵒ ⱳכ♃ꜟ◘▬♩─  

ה ≠ↄ╡⌐ ∆╢

╩ ℮ ─ ─ ה

─ ≠ↄ╡─  
ȦȱɧȢɓȷɄɶȶ 201  

Ȧɋ ȿȥɁȭȵɶɆ 

 
 

 

 

  

 
 

 
 

 
 

 
 

 
 

SUGOCA nimoca  
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ה ≠ↄ╡⌐ ∆╢ ─ ה  

ᵓ◦fiⱲꜟ ₈◄◖ꜝ▬ⱨ☻♥₉☺כ─  

ה ⌐ ⌐ ╡ ╗ הNPOה ה ה ⅜ ⇔⁸

─ ╛◄◖ꜝ▬ⱨ╩ ה  

☻כꜚꜞה ─  Ҝ₈ ™ ≡ ₉─ ╩ ⇔⁸ ╙ ╡

⇔ ∫≡ ≢⅝╢ ╢⅝≢☻כꜚꜞ ─ ╩ ∆╢↓≤≢⁸↔

╖─ ╛ ⌐ ∆╢ ─ ╩ ╢⁹ 

ₒ ₓ   ₒ ₓ הNPOה ≢ ∆╢  

ₒ ₓ 14  

 

(a)- 5  

 ⌐ ≠ↄ ─ ⌐≈™≡⁸ ה ┼ ∆╢≤≤╙

⌐⁸ ה ꜠ⱬꜟ≢ ╢ ╩ →≡⁸∕─ ╩

∑≡ ∆╢↓≤⌂≥╩ ∂≡⁸ ה ה ╩ ╢⁹ 

ₒ ₓ  

 

(a)- 6  

 ─ ─ ≈≢№╡⁸ ─◖Ⱶꜙ♬♥▫≠ↄ╡─

╩ ℮ ⅜ ≤⌂∫≡⁸₈ ≠ↄ╡╩

⌐ ⅛∑╢ ─ ⱴ≤⇔≡⁸כ♥╩₉ ╩ ⌐ ⅛∑╢ ה

╛ ⌐≢⅝╢ ⌂ ╩ ⇔≡™ↄ⁹ 

ₒ ₓ     ₒ ₓ  

 

(a)- 7  

 ─ ⅝⌂ ⌐ ⇔≡⁸ ₁⌂ ╩ ⇔⌂⅜╠ ─ ╩

⅛⇔√╕∟≠ↄ╡╩ ╘╢√╘⁸ ╩ ∟ ─ ╩ ⇔ↄ ╢

≤ ≤─ ⌐╟╢╕∟≠ↄ╡╩ ⇔≡™ↄ⁹ 

ₒ ─ ₓ 

ᵑ ☻ⱦכ◘ ─  

 ─ ⁸ ─ ╛ ─ ⌂≥⁸ ─

⌐ ∫≡⁸ ⌐☻ⱦכ◘ ∆╢ ╙☼כ♬─ ⁸ ⁸

⇔≡™╢⁹ 

ᵒ ─ ╕╡ 

 ⅜ ⅎ╢ ╩ ⌐ ⇔≡™↓℮≤∆╢ ╛⁸ ╛

╩ ⇔≡⁸ │≢↑∞☻ⱦכ◘ ⌐ ≢⅝⌂™ ┼ ╡

╗ ╩ ℮NPO ╛Ⱳꜝfi♥▫▪ ⅜ ⇔≡™╢⁹ ≤⇔≡

─↕╕↨╕⌂ ─ ⌐ ⌐ ╦╡⁸ ╩╖╪⌂≢ ⅎ≡™↓℮

≤∆╢ ─ ⅜ ╕╡⁸ ─ ╩ ∫≡™╢⁹ 

ᵓ  

 ⇔™ ╛ ╠╣√ ─⌂⅛⁸ ∆╢ ─☻ⱦכ◘ ⌐

─╖≢ ∆╢↓≤│ ⇔ↄ⌂∫≡™╢⁹ 
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ₒ ₓ 

ᵑ ─ ה  

 ₈ ─№╡ ⌐ ∆╢ ₉⌐ ≠⅝⁸ ₁⌂ ╩ ∂

≡⁸ ─ ╩NPO ╛ ⌐ ↕∑⁸ ─ ╩ ╢⁹ 

ᵒNPO ─ ╩ ∆╢ ─  

 ⅜ →╢ ─ ⌐ ↑⁸ ≤ ⌐ ╡

╗NPO ╩ ∆╢₈ ⌐╟╢ ₉╛⁸

NPO─ ⌂ ╛ ╩ ⅛⇔√⁸ ≤─ ╩ ∆╢₈NPO

⸗♦ꜟ ₉⌂≥⌐╟╡ ╩ ∆╢⁹ 

 

(a)- 8  

 ─ ╡─ ™ ≢⁸ ╩ ⇔√ ∟ ▬ⱬfi

♩ ∆╢↓≤⌐╟╡⁸ ⅜ ⌐≢⅝╢

ⱥכ♩▪▬ꜝfi♪ ╩ ∆╢⁹╕√⁸

≢─ ⌐ ↑⁸ ∟ ◓♇☼─

⇔╛ ╩ ∆╢⁹ 

ₒ ₓ  

ₒ ₓ ⁸ ⁸

◒ꜝⱩ─ ≥╙√∟  

ₒ ₓ 17  

 

(a)- 9  

 ⌂ⱴ▬◌כ ⅛╠ ─ ┼

╩ ╢√╘⁸ ╩₈ⱡכⱴ▬◌

≡⇔≥₉כ♦כ ╩ ℮⁹ ⌐│⁸

╛ ≢─ ⁸♪ꜝ▬Ᵽכ⌐

ⅎ⅛↑╢ ╛ ┼─

─ ╩ ℮⁹ 

ₒ ₓ ⁸ ⁸  

ₒ ₓ 23  

 

(a)- 10  

 ─√╘─ ≢№╢⁸

└≤╡─ ₁─ ╠⇔ ╩ ⇔⁸

⌐╛↕⇔™ ─ ╩ ∆╢√╘⁸

⅜ ⇔√◄◖ꜝ▬ⱨ─ⱳ▬fi♩╩ ⇔⁸

₈┤ↄ⅔⅛◄◖ꜝ▬ⱨ book₉╛ ─

⌂₉♩כ◦◒♇▼♅◖◄₈

≥╩ ⇔√ ⌐⅔↑╢ ╩ ℮⁹ 

ₒ ₓ  

ₒ ₓ ה  

ἧǰȉǦǨȉ֓қǞǭ ǪǦ Ǩ ǵ ἧ 

ɌɶɜȢȩɶɅɶ ₫ 
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(a)- 11  

 ─ ≤ ─⅛⌂∟╕⁸╘∂│╩כ▪♠╢←╘╩

╛ ⌐╟╢◄◖⌂ ╡ ╖╩ ≡ ╩ ╘╢ ◦⁸≤⌂כ▪♠

ⱦ♇◒ⱪꜝ▬♪─ ╩ ≤⇔√ ₁⌂ ╩כ▪♠─↑ ⇔≡™╢⁹ 

╕√⁸ ⌐╟╢ ⁸│≢כ▪♠כ♄כ○─ ─⅔ ╛ ╩

⇔√╡⁸ ⌐╟╡ ⇔ↄ╟╖⅜ⅎ∫√ ─ ╩ ╖ ╣╢↓≤≢⁸

─╕∟─ ⌐╙ ⇔≡™╢⁹ 

ₒ ₓNPO  ♃►fi♠כꜞ☼ⱶ   ₒ ₓ  

 

 

 

 

 

 

 

 

 

 

(b)  

(b)- 1  

fiכꜞ◓  │⁸ ▬ⱬfi♩─ ╛⁸ ─

⌂≥⌐ ⁸╡№≢ꜟכ♠≈ ┼≤ ∆╢ ≢⁸ ⌂ ─ ≈

≤⌂╢⁹∕↓≢⁸ ≢│ ⌐╟╢ ─ ─╖╩ ╡ ⇔≡

fiכꜞ◓₈╢∆ ₉─ ╖╩ ⇔⁸ ▬ⱬfi♩ ≢ ≢⅝

╢ ╩ ⇔≡™╢⁹ 

 ◄Ⱡꜟ◑כ ╟╡ ╠╣√ ─℮∟⁸ ⌐≈™

≡│⁸ ╩ ╡ ⇔ fiכꜞ◓≡⌐ ╩ ℮

↓≤⅜≢⅝╢⁹∕╣╠╩◄Ⱡꜟ◑כ ▬ⱬfi♩╩ ℮ ╛ ╩

∆╢ ┼ ⇔⁸ⱱכⱶⱭכ☺ ≢ ∆╢↓≤≢⁸ ⌂▬ⱬfi♩

╛ ╩ ∆╢⁹ 

ₒ ₓ    ₒ ₓ ה ה  

ₒ ₓ 22   

 

(b)- 2  

 ⸗♦ꜟ ─ ╩ ∆╢√╘⁸ ⸗♦ꜟ ≠ↄ╡⌐ ╡

╗ ה ה ─ ⌐ ∆╢ ╩ ∆╢⁹ 

ₒ ₓ   

ₒ ₓ ⸗♦ꜟ ─  

ₒ ₓ 21  

 

ƼȅǨ ǔƽǵ ἧ 
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(b)- 3  

 ─√╘⌐ ⇔√◖☻♩

≤⁸∕─ ⌐╟╡≥╣∞↑─

─ ⁸ ─

╩ ╖ ⇔√⅛╩⁸ ╛

≢ ╠⅛⌐⇔⁸ ─

⌐ ∆╢ ⅎ ⁸ ⁸

╩⅔ ↕╕⌐╦⅛╡╛∆ↄ

∆╢⁹ 

ₒ ₓ  

ₒ ₓ 13  

 

(b)- 4  

 26 ⁸ ⅜₈ ⸗♦ꜟ ₉⌐ ↕╣√↓≤╩

⌐⁸ ≤₈ ⸗♦ꜟ ה ─ ⌐ ∆╢ ₉╩

⇔√⁹ ⁸ ⌐ ≠⅝⁸ ─ ╩™⅛⇔√ ⌂

─ ╛⁸ ─ ⁸ ─⌐⅞╦™≠ↄ╡⌐ ∆╢√╘⁸

┘ ╩ ⇔≡™ↄ⁹ 

ₒ ₓ 

ᵑ◄◖ⱴⱠכ  

 ⅜ ∆╢₈ ◄Ⱡ ₉╛₈╕∟⌂⅛ ₉⌂≥─

⌐ ⇔√ ⌐₈◄◖ⱴⱠ₉כ╩

⇔√⁹₈◄◖ⱴⱠ⁸│₉כ ─ ─ ╛⁸

⁸ ⌂≥─ ⁸ ⌂≥⌐ ≢

⅝╢⁹ ≤⌐⅞╦™≠ↄ╡╩ ╢⁹ 

ᵒꜞⱡⱬכ◦ꜛfi╕∟≠ↄ╡ 

 ─ ⌐ ≠⅝ ∆╢ꜞⱡⱬכ◦ꜛfi╕∟≠ↄ╡─ ≤

⇔≡⁸ ─ ⌐ ⇔√ ⌐ ─₈ כꜙ♬Ⱳfiכ◌

♩ꜝꜟ ₉╩ ⇔⁸ꜞ ⱡⱬכ◦ꜛfi≤ ≠ↄ╡⅜ ⇔√ √⌂

╕∟─⌐⅞╦™ ╩ ⇔√⁹ 

ᵓ◄◖ꜝ▬ⱨ☻♥כ☺┼─  

 ─ ⱴ☻◖♇♩◐ꜗꜝ◒♃₉╪√™≡₈כ─ⱧfiⱣ♇♅╩

⅜ ⇔⁸◄◖ꜝ▬ⱨ☻♥כ☺≢ ⇔√⁹ⱧfiⱣ♇♅│₈ כ◌

Ⱳfi♬ꜙכ♩ꜝꜟ ₉╩ ⇔≡⅔╡⁸ ∆╢≤ ─ ⅜ ⅎ╠╣⁸

≠ↄ╡⌐╙ ≢⅝╢⁹ 

 

(b)- 5  

 ≠ↄ╡⌐ ↑≡ ⁸ NPO⁸ה ⁸ ⁸ ⌂≥⅜

⇔≡™↑╢╟℮⁸ ╖╛ ⁸ ⌐≈™≡ ╩ ⇔⁸ ─

─ ⌐ ⅛⇔≡™ↄ√╘⌐₈ ꜠ⱳ₉♩כ╩ ⇔⁸ ↄ

∆╢⁹ 

₳ 2 ₴↓ ʣʤ ᾯ ṑ̝  

Ȧȱɜɋɶ 
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ₒ ₓ    ₒ ₓ 17  

 

(b)- 6  

 ─ ─√╘⁸ ⱴ☻◖♇♩

╪√™≡₈כ♃◒ꜝꜗ◐ Ⱪꜝ♇◒≡™√

╪₉╩ ⇔≡⁸▬ⱬfi♩ ≢ ─

─ ╩ ⇔≡ ℮⁹ ⌐⁸ ╩ ℮

≥╙√∟╩ ≤⇔√ ה

⌐╟╢ ─ ⁸₈

₉─ ⅜ ™ ╛ ⌂≥⁸♃

╩♩♇◕כ ∫√ ╩ ∫≡™ↄ⁹╕√⁸

⅜ ╘╢ ─ ╛ ⌐ ⇔≡

╙╠™√™ ⌂≥─ ╩

∆╢√╘⁸ ₈≡™√╪ⱪ

꜠☻₉ ⅛ⅎ╢ⱪ꜠☻ ╩ ∆╢⁹ 

 ─ ╩ ┼

∆╢√╘⁸♃▬ⱶꜞכ⌂ ╛

─ ⌂≥⁸ⱴ☻ⱷ♦▫▪╩

∂√ ⌐ ⌐ ╡ ╗⁹ 

ᵑ ⱴ☻ⱷ♦▫▪ ┘  

ᵒ▬ⱬfi♩≢─  

ᵓ ₈≡™√╪ⱪ꜠☻₉─  

 

(c)  

(c)- 1  

 2007 2011 ⌐ ⇔√◄◖♪ꜝ▬Ⱪ ⸗♦ꜟ╩⁸ ╩ ⌐

╩ ∫≡™╢⁹╕√⁸ ─◦fiⱳ☺►ⱶ╛ ≢─

≢⸗♦ꜟ─ ╩ ⇔≡™╢⁹ ╙⁸⸗♦ꜟ─ ⌐ ↑ ╡ ╗≤

≤╙⌐⁸ ↑─ ╩ ∫≡™ↄ⁹ 

ₒ ₓ ⁸ ⁸  

ₒ ₓ 19  

  

 

 

 

 

 

 

 

 

 

ǭǋǦȚɕɪȷ 
ṑɜȷȱɁɆȫɡɧȭȽɶ 

ƼǭǋǦȚ ɔɧɁȭǭǋǦȚƽ 

ȦȱɇɧȹɝɈɶǵ ἧ 
ȦȱɇɧȢɔ Ҳ

ȷɄɁȩɶ 

ͪ ᵂǵ ἧ 
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(d)  

(d)- 1  

 ─ ≈─ ─ ≈≢№╢a ⅜ ╩ ↄ ╩e ⇔≡™ↄ√

╘⁸ ─ ⌐≈™≡⁸ ⁸ ⁸ ⌂≥⅜₈ ⌐ ⅎ⁸

⌐ ∆╢ ₉≤⇔≡⁸ ─Ⱡ♇♩꞉כ◒a ₑ

╩ ⅝⁸ ─ ╩ ╘≡™ↄ⁹ 

ₒ ₓ 22  ☿Ⱶ♫הכ ╩  

 

 

 

 

 

 

 

(e)  

(f)  

 

(g)  

(g)- 1  

 └≤╡⅜ ╡ ╗↓≤⅜≢⅝╢↔╖─ ה ╩ ⇔⁸

⌐⅔↑╢ꜞ◘▬◒ꜟ ╩ ∆╢⁹ 

ᵑ ╩ ∆╢√╘─ ≠ↄ╡  

ה  ↔╖◖fiⱳ☻♩ ₒ 21 ₓ 

  ↔╖◖fiⱳ☻♩ ╩ ⌐

∆╢√╘⁸ ╩ ∆╢⁹ 

הꜞ  ◓fi◐♇◒☻כꜙ♦ ₒ 24  x

  ↔╖─ ╩ ⌂ↄ∆╢ ⌐

≈™≡ ╩ ⇔≡ ┘⁸ ↔╖─

╩ ╢⁹ 

ᵒ ꜞ◘▬◒ꜟ ₒ ₓ 

 ─ ה ─√╘⁸ ⌐ ∂√ ─ ╛⁸

─ ⌂≥╩ ∂⁸ ─ ⌐╟╢ ─

─ ╩ ⁹ 

ᵓ ⱷ♬ꜙכ  

ה  ꜞ◘▬◒ꜟ ⁸ ꜞ◘▬◒ꜟ  

  ─ ⌂ ⌐╟╡ ↕╣╢ ⅛╠ ↕╣√

┘ ⌐≈™≡⁸ ┘ꜞ◘▬◒ꜟ ╩ ⌐ ∆

╢↓≤⌐╟╡⁸ ⌐ ↑√ꜞ◘▬◒ꜟ─ ⁸⌂╠┘⌐

⌐╟╢ ⌂ ─ ┘ ◖Ⱶꜙ♬♥▫─ ╩ ╢⁹ 

ǛȆȱɱɛȷɆӓὦᶅ ↔ 

̝ H22  ֻֿȹɝɈɶ 
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ᵔ ─ ꜟ◒▬◘ꜞה ₒ 26 ₓ 

 26 ⌐◄◖♃►fi ─ ⅜ ≤⌂╡⁸ ─

ꜟ◒▬◘ꜞה ╩ ⁹ ╩ ≤⇔√ ─ fiכꜞ◓ה

─ ⅛╠ ╩ ⇔⁸↔╖─ ה ╩ ╢⁹ 

ᵕⱪꜝ☻♅♇◒ ─ꜞ◘▬◒ꜟ─ ₒ 18 ₓ 

 ↔╖ ─ ≢│⁸ⱪꜝ☻♅♇◒ ─ ⌐ ∆╢╙─

⅜ ╩ ╘╢√╘⁸ⱪꜝ☻♅♇◒ ─ ⌐ ╘⁸ⱪꜝ☻♅♇

◒ ─ ╩ ∆╢⁹ 

 

(h)  

(h)- 1  

 │ ─ ╩ ⌐ ⇔≡™╢√╘⁸ ≤─ ╩

╘╢↓≤╩ ≤⇔≡⁸ ⌐⅔™≡ ↕╣╢ ╩ ≤⇔

√₈ ╡₉╛₈ ₉⌂≥⌐ ≤≤╙⌐ ⇔≡™╢⁹ 

 ⁸ ⁸  

₈ה  ─ ™₉ 

   7  

₈ה  ─ ─ ™₉ 

  ─  11  

₈ה  ─ ≠ↄ╡₉ 

  ─ ≠ↄ╡  7 ( 3 ( )  

ה ♄ⱶ  

  ♄ⱶ╩ ⇔ↄ∆╢  ⁸11  

 

 

 

 

 

 

 

 

(h)- 2  

 ₈ ₉─ ⌐№√╡⁸ ⌐ ⌂ ⅜ ≤⌂╢

─ ⌐ ⇔≡⁸↓─ ─ ⌐ ⇔≡⁸ ⌐ ╩ ╘╢

≢№╢⁹ ⌂ ╛ ⅛⌂ ⅜ ╢ ≢─ ─ ⌐

⇔≡⁸ ⅛╠─ ╘⌐ ∂⁸ ─ ⌂ ⅛╠⁸╕√⁸

─ ╩ ℮ ─ ⅛╠⁸ ⌐╛↕⇔™ ─ ⌐ ↑

≡⁸ ⌂▪♪Ᵽ▬☻╩ ℮⁹ ⌐ ⇔√ ⅜≢⅝╢↓≤⌐╟

╡⁸ ─ ─ ⅜ ↕╣╢⁹ 

ₒ ₓ 19  

 

Ƽ ǵ ȉȑ ƽ ǵ ǋ ʴ ⁸  
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(h)- 3  

 28 3 ⌐ ⇔√₈ ₉≢│⁸ ≈─

─└≤≈≤⇔≡₈ ╩ ∂≡ ╩ ⁸ ⁸ ⇔⁸

⌂≥≢─ ₉╩ →≡™╢⁹ 

 ╛ ╩│∂╘⁸ ⌂ ⅝ ⌂≥─ ╩ ⁸ ⇔≡

∆╢↓≤│⁸ ≤─┤╣№™─ ╛ ─ ⌂ ⁸ ⅛╠

ↄ─ ╖╩ ≢⅝╢ ─ ⌐№√╡ ⌂ ╩ √∆⁹ 

 ↓─╟℮⌂ │⁸ ─ ╩™∟ ↄ ⅎ√ ⌂ ─

╛ ─ ⌐⅔↑╢ ─ ─ ⌂≥⌐ ↄ─ ⅜№╢√

╘⁸ ╛ ─ ⅝ ⌂≥─ ⌐☻כⱬ♃כ♦╩ ⇔⁸

─ ─ ⌐ ╘╢⁹ 

ₒ ₓ ⁸  

 

▬ ╖ 

-  CO2  

   

2014  2015  2016  2017  2018  2019  2020  2030  2050  

46.8  48.4  50.1  51.9  58.9  55.4  163.4  263.9  307.5  
β ─ ≢⁸ ─ ╩ ⇔√ ≤ ⌂╢ ⅜№╢⁹ 

 

►  

 ̧ 19 24 ╛◄Ⱡⱨ□כⱶ 24 27

╩ ╕ⅎ⁸ ≤╙ ┼─ ◄Ⱡꜟ◑כ ╩ ∆╢ ⁹ 

─╖↔הꜟ◒▬◘ꜞ̧  ╩│∂╘≤⇔√⁸ ≠ↄ╡≤ ⇔√

⌐ ∆╢ ╩ └≤╡─ ⌐ ↕∑╢⁹ 

 

◄ ⌐ ∆╢  ꜟכꜙ☺◔☻≥

▪  

 

 
 (t-  CO2) 

 
 

  
(a)

 

1 (

)  

 
 

 47,600  
   98,300  

19   117,900  

2 
  

 
 58,700  

  100,000  
27   110,000  

3   
 

 0  
  0  

23   0  

4   
NPO

 
 0  

  0  
18   0  

5   
 

 0  
  0  

 
 0  
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 (t-  CO2) 

 
 

  

6 
  

 
 0  

  0  
26   0  

7   
 

 0  
  0  

  0  

8   
NPO

 
 0  

  0  
17   0  

9   
 

 
 300  

  500  
23   1,000  

10  
 

 0  
  0  

 
 0  

11  
NPO  

 
 0  

  0  
23 4   0  

(b)

 

1   
 

 0  
  0  

22   0  

2 
  

 
 0  

  0  
21   0  

3  
 

 0  
  0  

13   0  

4   
 

 
 0  

  0  
26   0  

5   
 

 0  
  0  

17   0  

6   
 

 0  
  0  

26   0  
(c)

 

1   
 

 
 8,100  

  16,200  
19   29,700  

(d)

 

1   
 

 0  
  0  

12   0  
(g)

 

1 
  

 
 48,900  

  48,900  
  48,900  

(h)

 

1   
 

 0  
  0  

 
 0  

2 
  

 
 0  

  0  
19   0  

3 
 

 
 0  

  0  

 
 0  
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▬  ꜟכꜙ☺◔☻

  
2014  
( 26) 

2015
( 27) 

2016
( 28) 

2017
( 29) 

2018
( 30) 

2019
( 31) 

2020
( 32) 

(a)

 

1 
(

)  

       

2 

  

       

3 
  

       

4 
 

       

5         

6 

 

       

7 
  

       

8         

9 
  

       

10
 

       

11         

(b)

 

1 
 

       

2 

  

       

3 
 

       

4 
  

       

5 
  

       

6 
 

       

(c)

 

1 
  

       

(d)

 

1 
  

       

(g)

 

1 

  

       

(h)

 

1 
  

       

2 

  

       

3 

 

       

  

PR 

 

 

 

/  

 

 

 

 

( )  

 

 

 

 
 
 

 
 

 

 

 

 

NPO  

 

 

book  
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⅜▪☺▪─ ╩ ╘╢ ≠ↄ╡─▪☺▪ ┼─ )  

≢ ╕╣≡⅝√ ≠ↄ╡─ ╩₈ ⸗♦ꜟ₉≤⇔≡ ⇔⁸

▪☺▪ ≤─ Ⱡ♇♩꞉כ◒╩ⱬכ☻⌐ ⌐ ┼ ∆╢↓≤≢⁸

▪☺▪╩ ≤⇔√ ─ ≤ ⅛⌂ ⌐ ∆╢⁹ 

▪  

(a)  

(a)- 1  

 ─ ─ ≢ ∫√ ╛ⱡ►Ɫ►╩ ⅛⇔≡▪☺▪ כ♬─

☼╛ ⌐ ⇔√ ⌂ ◄Ⱡꜞה ◘▬◒ꜟ ╩ ∆╢↓≤⌐╟╡▪☺

▪ ─ ╛ ●☻ ⌐ ⇔⁸▪☺▪ ─

⌐ ∆╢⁹ 

 ╡ ╖─ ≤⇔≡⁸ KITA ⁸

IGES כ♃Ᵽfi☿fiכ▪ ─

╛ ≤ ⇔⁸╕√ JICA ⌂≥

─ ╩ ⌂⅜╠⁸▪☺▪─ Ⱡ♇♩꞉כ◒╩ ⇔⁸▪☺▪ ⌐⅔™

≡₈ ⌐╟╢ ↔╖ ₉╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

(a)- 2  

 ₈ 28 5 ₉─ 2050

≤⇔≡ ↕╣≡™╢₈ ●☻ 80 ₉╩ ⇔√ ╩₈

₉≤ ≠↑⁸∕─ ╩ ╢≤≤╙⌐⁸ ╛ ─ ⌂

≥─ ⌐ ⇔√⸗♦ꜟ─ ╩ ╢⁹ 

 ↓─√╘⁸ ╩ ≤⇔≡⁸ ╛

⁸ ⌂≥ ⌂ ≤ ⇔≈≈⁸

╛ ⁸ ⁸ ╩│∂╘ ™

╛ ⅛╠ ה ⅜ ⇔√ ה ╩ ∆╢⁹↕╠⌐

∕─ⱨ▫כꜟ♪╩ ⅛⇔≡ ╛ ⌐╙ ╖⁸ ─

⌐ ∆╢ ╛ ◦☻♥ⱶ⌂≥─ ⌐ ╦╢ ─ ⅜ ╕

╢ ─ ╩ ╢⁹ 

 
 

J- POWER

NPO

 

ᾐ ὤǲȏȒȱɱɛȷɆ ֗ ᾚ 
ȢɱɇɋȵȠɵȷɧɎɢ⁸  
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ₒ ₓ (FAIS)⁸  

ₒ ₓ 28  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)  

(b)- 1  

 ▪☺▪─ ⅜ ╠─ ≢ ─ ╩ ╘╢↓≤⅜≢⅝╢√╘─

╩ ∆╢⁹⌂⅔⁸ ⌐ ⇔≡│ JICA ─ ╛ ⌐╟╡⁸

⌂ ╩ ∆╢⁹ 

 ─ ─ ≢№╢ │⁸₈ ─ ₉╩

∆ ─ ─ ≢№╡⁸ ⅛╠─ ╩ ↑ ╣╢↓≤⌐╟╡⁸

≢ ╪≢™╢ ─ ╩ ℮↓≤≤⌂╢⁹ 

 ╕√⁸ ─ ╛ ≤─Ⱡ♇♩꞉כ◒ ⁸└™≡│

ⱦ☺Ⱡ☻┼─ ╩╘↨∆⁹ 

 

ủ▪☺▪─ ─√╘─  

 ▪☺▪ ┘ ⅜ ╠─ ≢ ─ ╩ ╘╢↓≤⅜≢⅝

 
 

 
 

 

 

 

 
 

 

  

 

 

 

 
 

 

 

 

 
 

 

 

 
 

2050
CO

2
80  

 
 

 

 
 

Å (NIES) 
Å

(IGES) 
Å ◖fi♁כ
◦▪ⱶ CAN) 
Å

EHC) 
 

Å ◦fi●ⱳכꜟ  
Å  
Å♃ⱴ◘כ♩ ♃▬  

 
Å  
Å  
Å ⌐╟╢▪☺
▪  

 
Å☻♩♇◒ⱱꜟⱶ

⁸  
♪ꜟ♩ⱶfi♩

○►ꜟ

☻♃fiⱨ◊כ♪

 

 

 
 

 

 

 

 

 
Å  

Å ◄◖♃►fi 

 
Å ⁸ ⁸
─  

Å  

 

 

 

 

 

 

 
 

 

Ӕˉ″ɨȳɶȿȱɱɕɪɁȭȷ˗ ǵ  
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╢╟℮⁸ ⌐⅔™≡ ╩ ∆╢⁹№╦∑≡⁸ ─ ╣√

╩ ⌐⅔™≡ ≢⅝╢╟℮ ╩ ∆╢⁹ 

β↓╣╕≢─  

 55(1980) 26(2014)  

 151◌  7,839 ─ ╩ ╣ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)- 2  

 ₈ ₉─ ╛ ⌂≥─ ⌐ ⇔√⸗♦ꜟ─

╩ ╢√╘⁸ ™ ╛ ⅛╠ ה ⅜ ⇔√

ה ה ה ─ ╩ ╢⁹ 

 

(c)  

(c)- 1  

 ₈ ₉─ ╛ ⌂≥─ ⌐ ⇔√⸗♦ꜟ─

╩ ╢√╘⁸ ™ ╛ ⅛╠ ה ⅜ ⇔√

ה ה ה ─ ╩ ╢⁹ 

 

(d)  

(d)- 1  

 OECD⅜ כꜞ◓╢╘

fi◦♥▫הⱪ꜡◓ꜝⱶ─▪☺▪ ≤ ⇔⁸

▪☺▪ fiכꜞ◓╢↑⅔⌐ ─

╩ ∆╢⁹ 

 ╕√⁸ ─ ╩ ⇔⁸ ─

─ ╛ ≤⇔≡─ ◄Ⱡꜟ◑

⌐כ ∆╢ ┘ ╩

╘╢⁹ 

ʹᴣ֞Њ ǵ  

OECD ȠɩȽɶᾯ ֳ ǒȐ
ɪɛɶɆș֞ǘ֝ȒӔ ⁸ ‼  

  151  7,839 ('80 '14 ) 
JICA 6,237  
JICA 1,602  
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 ↓╣╠─ │⁸ JICA ╛ ≤─

─╙≤⁸ KITA ⁸

IGES כ♃Ᵽfi☿fiכ▪ ─ ╛ ╩ ∆

╢ ≤ ⇔≡ ⇔⁸▪☺▪ ⌐⅔↑╢ ─ ≤

⌐ ∆╢⁹ 

 

ᵑ◓ꜞכfi ─  

 OECD╛ ≤ ⇔⁸▪☺▪≢ ╘≡OECD─◓ꜞכfi ⌐

↕╣√ ─ ⁸ ╩ ⅛⇔≡⁸ ≤ ╩ fiכꜞ◓╢∆

─▪☺▪ ┼─ ╩ ∆╢⁹ 

 

ᵒ ה ◄Ⱡ  

 ⌐╙ ╩ ╓∆ ⌐⅔↑╢ ─ ≤∕─√╘─ ◄Ⱡ

─ ⌐ ↑≡⁸ ─ ≤ ⇔⁸ ⌐ ∆╢

⁸ ↑ ╣ ─ ╩ ╘╢≤≤╙⌐⁸ ─ ⅜

≢ ╩ ∆╢ ⌐╟╡⁸ ─ ≤ ─ ⌐≈⌂

→╢⁹ 

 

(d)- 2   

 ⅜ ∆╢ ╩Ɽ♇◔כ☺ ⇔⁸▪☺▪ ⌐☼כ♬─ ⇔

√ ╩ ℮↓≤≢⁸ ─ⱦ☺Ⱡ☻ ╩ ℮⁹ ₁⌂ ╩ ∂≡

ⱦ☺Ⱡ☻─ ╩ ⇔⁸▪☺▪ ─ ─ ⌐

∆╢⁹ 

 

ᵑ ▪☺▪ ⱦ☺Ⱡ☻  

 ▪☺▪ ⌐ ─ ╩ ∆ ╩ ⌐⁸

⅜ ∆╢ ─ ╛ ╩⁸ ⌐☼כ♬─≢ ╦∑╢√╘─ ⁸

╕√│ ╩ ℮√╘⌐ ∆╢ ─ ╩ ∆╢⁹ 

 

ᵒ₈ ⸗♦ꜟ₉╩ ⇔√ ▬fiⱨꜝⱦ☺Ⱡ☻  

 ▪☺▪─ ┘ ⌐ ▫♥◦fiכꜞ◓≡↑ ╩

∆╢√╘⁸ ─ ⱡ►Ɫ►╛ ╩ ⌐ ⇔√₈

◓fi▫♥◔כ⁸ⱴ≡⇔≥ꜟכ♠╩₉ꜟ♦⸗ ╩ ™⁸ ⌐☼כ♬ ∂

√Ɽ♇◔כ☺ ▬fiⱨꜝ─ ╩ ∆╢⁹ 

 

ᵓ ⱷ◌♬☼ⱶ  

 ▪☺▪ ┼ ╩ ∆╢↓≤≢ ↕╣√ ●☻─

╩ ∆╢√╘⁸∕─ ╖≠ↄ╡≤⁸ √⌂ K- MRV

─ ╩ ™⁸ ⅜ ╡ ╪≢™╢ⱪ꜡☺▼◒♩⌐╟╢ ─ ╩

∆╢⁹ 

 

ᵔ ⱦ☺Ⱡ☻─ ≤ ─  
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 ─ ╛ ⌐ ∆╢↓╣╕≢─ ╛

╣ ─ ╛Ⱡ♇♩꞉כ◒╩ ⅛⇔⁸ ⱦ☺Ⱡ☻

╩ ⌐⁸ ≤⌂∫≡ ⱦ☺Ⱡ☻╩ ⌐ ⇔⁸ ─

⌐ ∆╢⁹ 

ₒ ₓ 

₈ⱪⱡfiⱭfiה ⌐⅔↑╢ ─ ⌐╟╢◄Ⱡꜟ◑כ

₉⌐⅔↑╢ JCM  

◌fiⱲ☺▪ ⱪⱡfiⱭfi ─ ─ ╩ ─ ◄Ⱡ

⌐ ∆╢↓≤≢⁸ ┘ ─ ╩ ╢⁹ 

   βJCM Joint Crediting Mechanism ◒꜠☺♇♩  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(d)- 3  

 ₈ ₉─ ╛ ⌂≥─ ⌐ ⇔√⸗♦ꜟ─

╩ ╢√╘⁸ ™ ╛ ⅛╠ ה ⅜ ⇔√

ה ה ה ─ ╩ ╢⁹ 

 

(e)  

(e)- 1  

 ₈ ₉─ ╛ ⌂≥─ ⌐ ⇔√⸗♦ꜟ─

╩ ╢√╘⁸ ™ ╛ ⅛╠ ה ⅜ ⇔√

ה ה ה ─ ╩ ╢⁹ 

 

(f)  

(f)- 1  

 ₈ ₉─ ╛ ⌂≥─ ⌐ ⇔√⸗♦ꜟ─

╩ ╢√╘⁸ ™ ╛ ⅛╠ ה ⅜ ⇔√

ה ה ה ─ ╩ ╢⁹ 

ȠȶȠ̭ ӓȹɱȽɶǵ Ҳ 
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(g)  

(g)- 1  

 ╩ⱬכ☻⌐◄◖♃►fi ╩ ≤⇔√ꜞ◘▬◒ꜟ ⌐⅔↑

╢ⱦ☺Ⱡ☻ ╩ ⇔≡™ↄ↓≤≢⁸▪☺▪ ⌐⅔↑╢ ─

╩ ∆⁹ 

ה  ≤─◄◖♃►fi 2007 2008  

ה  ≤─◄◖♃►fi 2008 2009  

ה  ≤─◄◖♃►fi 2009 2011  

β ≤│ 2013 ⌐ √⌐₈ ┘ ─

⌐ ∆╢ ₉╩ ⇔⁸ ⅝ ⅝ ╩ ⁹ 

 │ ⌐ ⅎ≡⁸ ⅜ ⇔ↄ⁸ ꜞ◘▬◒ꜟ⅜ ⅝⌂

≤⌂∫≡™╢♃▬⁸ⱴ꜠⁸▪◦כ ⌐ⱬ♩♫ⱶ⁸▬fi♪Ⱡ◦▪⁸▬fi♪

⌐ ∆╢◄◖♃►fi ─ ⌐≈™≡ ⇔⁸ ∆╢ ╩

╛⇔≡™ↄ⁹ 

 

 

 

 

 

 

 

 

(g)- 2  

 ₈ ₉─ ╛ ⌂≥─ ⌐ ⇔√⸗♦ꜟ─

╩ ╢√╘⁸ ™ ╛ ⅛╠ ה ⅜ ⇔√

ה ה ה ─ ╩ ╢⁹ 

 

(h)  

(h)- 1  

 ₈ ₉─ ╛ ⌂≥─ ⌐ ⇔√⸗♦ꜟ─

╩ ╢√╘⁸ ™ ╛ ⅛╠ ה ⅜ ⇔√

ה ה ה ─ ╩ ╢⁹ 

 

▬ ╖ 

   

2014  2015  2016  2017  2018  2019  2020  2030  2050  

526.0  617.0  838.0  924.0  1,010.0  1,010.0  1,010.0  11,700.0  23,400.0  

β ─ ≢⁸ ─ ╩ ⇔√ ≤ ⌂╢ ⅜№╢⁹ 

ȦȱȽȤɱӲҘ ӽ╛ Ẏ ⁸  Ẏ ᶮὤ › ɠɅɩᶸӢǵ┴  
› ᶸǵӸ 12 Ʋ 150 ϤϷ 2,500 ϤЛ  

-  CO2  
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►  

 ̧ ─ ≈ ≤ ─ ≈ ◦☻♥ⱶ─ ─ fiכꜞ◓╢╟⌐

◦♥▫ ╕╢↔≤ ╩ ∆╢⁹ 

fiכꜞ◓─▪☺▪̧  ─√╘─ ⸗♦ꜟ╩ ∆╢⁹ 

 ̧ ─ ≤ ─ ⌂≥WIN- WIN─ ╩ ∆╢⁹ 

 

◄ ⌐ ∆╢  ꜟכꜙ☺◔☻≥

▪  

  
 (t-  CO2) 

   
(a)

 

1 
  

KITA
IGES JICA 

 120,000  
  390,000  

  960,000  
(b)

 

1 
  

 
 0  

  0  

  0  
(d)

 

1 

  

KITA IGES
JICA OECD 

 0 
 

 
 2,340,000  

  4,680,000  

2 
  

 
 510,000  

  7,070,000  

  15,100,000  
(g)

 

1  
  

 
 380,000  

  1,900,000  
19   2,660,000  

 

 
FAIS  

 0 
  0 

28   0 

▬  ꜟכꜙ☺◔☻

  
2014  
( 26) 

2015
( 27) 

2016
( 28) 

2017
( 29) 

2018
( 30) 

2019
( 31) 

2020
( 32) 

(a)

 

1 
  

       

(b)

 

1 

 

       

(d)

 

1 

  

       

2 

  

       

(g)

 

1 

 

       

 

 
 

       

 

 

 

450  450  450  450  450  450  450  
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  ─ ה  

⌂ ⅎ  

 │⁸ ─ ─ ⌐ ↑⁸◄Ⱡꜟ◑כ ─ ⁸ ◄Ⱡ

─כ◑ꜟ ┘◄Ⱡꜟ◑כ ─ ⌂™ ─ ⌐ ╡ ╖⁸ ⸗

♦ꜟ ≤⇔≡ ⇔™ ה ─⸗♦ꜟ≤⌂╢↓≤╩ ∆⁹ 

 │⁸₈ ₉ 20 ─ 3 1 ⌐ ╘╢

≤⇔≡ ↑╠╣╢╙─≢№╢⁹ 

 

▪ ⌐╟╢◄Ⱡꜟ◑כ  

─ ⌐╟╢◄Ⱡꜟ◑כ │⁸ ⇔√ ◄Ⱡ ╛ ─

⌂≥⌐╟╡⁸ ⁸ ⌐№╢⁹ 

 

 

 

 

 

 

 

 -  ─ ⌐╟╢◄Ⱡꜟ◑כ  

 

▬ ⌐╟╢  

─ ⌐╟╢ │⁸2005 ⅛╠ 2011 ⌐⅛↑≡◄Ⱡ

כ◑ꜟ ─ ⌐╟╡ ⌐№∫√⅜⁸2012 ─ ─

─ ⌐╟╡ ⌐№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ ⌐╟╢  
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    -  ─ ⌐╟╢ ─ ┘ BAU  

 

 

 

 

 

 

 

 

 

 

 -  ─ ⌐╟╢ ≤  

─  

 ─ ⌐ ℮ ─◄Ⱡꜟ◑כ ╩ ∆╢√╘⁸╟╡

─ ↕™ ─ ⁸ ⌐ ™╢◄Ⱡꜟ◑כ─ ◄Ⱡ

♩ⱴⱠ☺ⱷfiכ◑ꜟ ─ ╛⁸ ה ♩♇☿ⱨ○הⱲfiכ◌ ─

⁸ ─ ◄Ⱡꜟ◑כ─ ⌂≥╩ ⌐ ⇔≈≈ ℮ ⅜№╢⁹ 

 ╕√⁸ ◄Ⱡꜟ◑כ─ ╩ ╘╢√╘⁸ ≢─ ◄Ⱡꜟ◑

─כ ⁸ ⅛╠ ∆╢ ◄Ⱡꜟ◑כ─ ⌂≥⁸⅜ ≢№╢⁹ 

 ⌐⁸◄Ⱡꜟ◑כ ─ ™ ≤∆╢√╘⁸ ─ ─ ⁸

─ ⌂≥⁸⅜ ≢№╢⁹ 

─ ≤ ─  

▪ ◄Ⱡ ─  

▪ ◄Ⱡה ─  

 ╖─ ⁸ ─↓╕╘⌂ ⅝ ☼ⱦꜟכ◒⁸

─ 28ϴ ☼ⱶⱦכ◊►⁸ ─ 19ϴ ⁸Ⱪꜝ▬fi♪⌐╟╢ ⁸

⌂◖Ⱨכ─ ⁸ ◖Ⱨכ ⁸ ⁸ ⁸ ⁸ⱡכ

ⱴ▬◌הכ◄◖♪ꜝ▬Ⱪ─ ⁸ ─ ⌂≥⁸ ─ ₁─ ⌐

⅔↑╢ ה ◄Ⱡ ╩ ⇔≡ ℮⁹ 
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▬ fiכꜞ◓ ─  

 ₈ ─ ─ ⌐ ∆╢ fiכꜞ◓

₉⌐ ≠⅝⁸ ≢─ ─ ⌐№√╡⁸ ⅜

≢⅝╢∞↑ ↕™╙─╩ ⌐ ∆╢⁹ ╩ ↄ │

─╖ ⌐⅔↑╢ ─ │⁸100 ≤∆╢⁹ 

ₒ◓ꜞכfi ─ ₓ β 28 21 271  

ᵑ ⁸ᵒ ⁸ᵓ○ⱨ▫☻ ⁸ᵔ ⁸ᵕ ⁸

ᵖ○ⱨ▫☻ ⁸ᵗ ⁸ᵘ ⁸ᵙ◄▪◖fi♦▫◦ꜛ♫כ

⁸ᵚ ⁸ᵛ ⁸ᵜ ⁸ᵝ ⁸ᵞ ה ⁸ᵟ▬

fi♥ꜞ▪ה ⁸ᵠ ⁸ᵡ∕─ ⁸ᵢ ⁸ᵣ

⁸ᵤ ⁸ủ21   

 ╕√⁸ ⁸ ─ ─ ╩ ╡╕≤╘⁸↓╣╩ ∆╢

≤≤╙⌐⁸ fiכꜞ◓─┼ ─ ╩ ∆╢⁹ 

► ╠⇔⌐⅔↑╢ ─  

 ⅜ ╠─ ╠⇔⌐⅔↑╢ ╖╩ ⇔≡ ∆╢↓≤≢⁸ ה

┼─ ה ⌐≈⌂→╢⁹ 

─  

≢─ ╛╕∟ ▬ⱬfi♩ ┼─ ⁸◄◖Ᵽ♇◓ ⁸↓╕╘

⌂ ⁸ ⁸◄◖♪ꜝ▬Ⱪ⁸ ⇔╕ ( ═⅝╡)⌂≥ 

▬ ─  

▪ ┼─ ◦☻♥ⱶ─  

 1,000 │ 2,000 ─ ─ ⁸╕√│

╩ ≤⇔≡⁸ ⌐₈ CASBEE

₉⌐╟╢ ╩ ∆╢⁹ 

 │⁸5 SהAהB+הB-הC ─℮∟⁸ ⌐ ↕╣≡™╢≤™

╦╣╢₈B+₉ ≤∆╢⁹ 

 ─ ⌐≈™≡│ⱱכⱶⱭכ☺⌐≡ ∆╢⁹ 

▬ ◄Ⱡꜟ◑כ ─  

 ⅜ ≢⅝╢ ─ ⁸₈ ⅝ ☻▬♇♅₉─ ⁸

╛ ┼─ ─ ◄Ⱡ ╩ ∆╢⁹ ⌐№√∫≡│⁸

1,100 ─ ╩ ⌐ ╛ ╩ⱥ▪ꜞfi◓⇔⁸ ─ ⌐ ∂≡⅝╘

⅛⌐ ∆╢⁹ 

► ─  

 ─ ─ ↄ│⁸ ╩ ⅎ╢⁹ ─╟℮⌐ ⇔≡ ≡

ⅎ╢─≢│⌂ↄ⁸ ╩ ⇔ ↄ ∆╢ ⅜⁸ ─

╛ ◄Ⱡꜟ◑כ ⌐╟╡ꜝ▬ⱨ◘▬◒ꜟ ─ ה ה ה

ה ╕≢⁸ ─ ⌐╦√∫≡ ∆╢ ─ ─↓≤

⅜ ↕╣╢⁹↓─√╘⁸ ─ ╩ ╘╢↓≤≢ꜝ▬ⱨ◘▬◒ꜟ

─ ⌐ ╘╢⁹ 

 ╕√⁸ ⱴⱠ☺ⱷfi♩ ⌐ ≠⅝⁸ ─ ─
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╩ ⌐⁸ ─ ╛ꜞⱡⱬכ◦ꜛfi⁸ ה ─ ⁸

⌂⅛─⌐⅞╦™≠ↄ╡ ⁸ ─ ─ ⅛╠⁸ ─ⱴⱠ☺ⱷfi♩

⌐ ╡ ╗≤≤╙⌐⁸ ⁸ ⁸ ⌂≥≤™∫√ ⅜ ∆╢

▬fiⱨꜝ ⌐≈™≡╙⁸ ─ ─ ╛ ╩ ™⁸ ⅛≈

⌂ ╩ ∆╢⁹ 

◄ ◄Ⱡꜟ◑כ─  

 ⁸ ⁸ ☿fi♃כ⌂≥─ ┼─ ⁸

─ ⁸↔╖─ ╛ Ᵽ☻┼─Ᵽ▬○♦▫כ♀ꜟ ⌂≥─

◄Ⱡꜟ◑כ ╩ ╘╢⁹╕√⁸↓╣╠─ ╡ ╖╩ ∆╢↓≤≢⁸

◄Ⱡꜟ◑כ─ ⌂╢ ╩ ⇔≡™ↄ⁹ 

○ ─  

 ╛ ─ ╛ ─

⅜ ⌂ↄ ⌐╛↕⇔™ ─ ╩ ╢√╘⁸ ⌐ ⁸

⁸ ╩ ⇔⁸ ╛ ⌐ ∆╢ ┘

╩ ╢⁹ 

 ╕√⁸ Ᵽ☻ ⌐⅔™≡╙⁸ ⌐ Ᵽ☻╛ ╩ ⇔√Ᵽ☻─

╩ ∫≡⅔╡⁸ ⌐ ↑≡ ⅝ ⅝ ╩ ╘≡™ↄ⁹ 

◌ ⌐╟╢ ─  

 ─ ⌂ ╩ ╢√╘⁸ ↑╪

─ ╩ ∆╢⁹ ⌐│⁸ ─ ⌐ ─ ╩ ╡╛∆ↄ∆╢≤

≤╙⌐⁸ ⌐ ∆╢ ╩ ↕∑╢↓≤⅜≢⅝╢√╘⁸ ╩ ╘

╢ ⅜№╢⁹↓─╟℮⌂ ╩ ∆╢↓≤≢⁸ ─ ⁸ ─

╩ ╢≤≤╙⌐ ⌐ ⇔√ ─ ╩ ∆⁹ 

◐ ─ ◄Ⱡꜟ◑כ  

 ≢│⁸₈ ₉─ ≤⇔≡⁸

─ ╛ ┼─ ╩ ∆╢₈ ─ ₉╩ →⁸

◄Ⱡꜟ◑כ ⅜ ↄ⁸ ─ ⌂™ ╩ ⇔≡™╢⁹ 

 ⌐│⁸ 

ה ╛ ╩ ⇔√  

ה ┘ ─  

ⱳfiⱪה ─▬fiⱣכ♃כ  

ה ╟╡ ™ ⅛╠─ ≢╙ ⌂ ⅜ ≢⅝╢ ⌐≈™≡

┼─  

ꜙ◦♇꜠ⱨ▪◒▪ה ┘ ─  

ה ┼─ ◦☻♥ⱶ─  

ה ─  

⌂≥─ ╡ ╖⌐╟╡⁸ ◄Ⱡꜟ◑כ ╩ ∆╢⁹ 

◒ ─ ─  

 ≢│⁸ ≢№╢ ╛ ╩ ⌐⁸ ┼─ (

ⱨכꜟ( ╛ ─ ⌂≥╩ ╘╢≤≤╙⌐⁸ ╛ ⌂≥─
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⌐⅔™≡╙ ╛ LED ╩ ∆╢⌂≥⁸ ╩

≢⅝╢╕∟≠ↄ╡╩ ╘╢↓≤≢ ─ ≤ ─ ╩

∫≡⅝√⁹ 

 ⁸ ≢ ╩ ╘≡™╢₈ ☻♃☺▪ⱶ₉⌐≈™≡╙⁸₈Γ◄

◖Δ☻♃☺▪ⱶ₉≤⇔≡ ≠↑≡ ─ LED ⌂≥╩ ∆╢ ≢№

╡⁸ ⅝ ⅝ ─ ─ ╩ ╘╢⁹╕√⁸↓╣╕≢ ⇔√

ⱡ►Ɫ►╩ ≢ ⇔⁸ ⁸ ≡ ⅎ╛ ⅜ ↕╣╢

┼ ∆╢↓≤≢⁸ ─ ◄Ⱡꜟ◑הכ ╩↓╣╕≢

⌐ ∆╢⁹ 

► ─  

▪ ─ ⌂ ≤ ─  

 ╩ ∆╢√╘⌐│⁸ ─ ≢ ⌂ ╩ ⇔⌂⅜╠⁸

└≤╡⅜ ⁸ ⁸ ─™╦╝╢ ⌂≥╩ ⇔⁸

⌂₈ ≠ↄ╡₉╩ ╘╢ ⅜№╢⁹ 

 ≢│⁸ ─╟℮⌂ ╡ ╖╩ ∂≡⁸↔╖─ ה ╩ ╘⁸

⌐ ℮ ╩ ∆╢⁹ 

 ₒ ⌂ ₓ 

ה ↔╖◖fiⱳ☻♩  

◓fi◐♇◒☻כꜙ♦ꜞה  

ה ↔╖ ─ ─ ™  

ה ꜞ◘▬◒ꜟ  

ה ꜞ◘▬◒ꜟ⌂≥  

 ╕√⁸↔╖ ─ ≢│⁸ⱪꜝ☻♅♇◒ ─ ⌐ ∆╢╙

─⅜ ╩ ╘╢√╘⁸ⱪꜝ☻♅♇◒ ─ ⌐ ╘⁸ⱪꜝ☻♅♇◒

─ ╩ ∆╢⁹ 

▬ ↔╖ ⌐⅔↑╢ ◄Ⱡꜟ◑כ  

 3 ─↔╖ ⌐⅔™≡⁸ ⌐╟╡ ∆╢ ╩ ⇔≡ ╛

╩ ℮≤≤╙⌐⁸ ≢ ⇔≡ ∫√ │ ⌐ ∆╢⁹ 

      -   ↔╖ ─   2014 26  

 
 

(kW) 
 

(MWh) 
 

(MWh) 
 

 23,500   94,100  54,500   

 6,000   34,900  5,600   

 36,340   90,200  53,100   

   65,840   219,200  113,200  69,400 CO2  

 

 ╕√⁸₈◄Ⱡꜟ◑כ ₉╩ ↑⁸ ─◄Ⱡꜟ◑כ ⅜

≤⌂∫≡⁸ ⌐ ↑√ ─ ה ╩ ℮⁹ 

  



 ●☻ ⌐ ↑√ ⌂  

 ─ ●☻⌐ ∆╢  

105 

 ─ ●☻⌐ ∆╢  

 ⌐⅔↑╢ ─ ●☻─ ⅜ ⌐ ╘╢ │⁸

≢ 1 ≤ ⌐ ⌂™⁹ ⁸ │⁸ ╩ ≤⇔≡ 25 22,800

≤ ⇔ↄ ⅝™↓≤⅛╠⁸∕─ │ ⅜ ™╙─≤ ⅎ╠╣╢⁹ 

 -  ●☻─  

   
2005 

 
2006 

8  
2007 

 
2008 

20  
2009 

2  
2010 

22  
2011 

23  
2012 

24  

 16,176  16,521  17,233  16,134  15,187  17,304  18,546  19,190  

 172 181 184 187 167 179 208 219 
 (1.0%) (1.1%) (1.0%) (1.2%) (1.1%) (1.0%) (1.1%) (1.1%) 

  21  21  20  20  15  17  23  23  

 53  54  53  52  41  40  53  51  

 98  106  111  115  111  121  132  145  

 16,348  16,702  17,417  16,322  15,355  17,483  18,754  19,409  

 

ⱷ♃fi ┘  

▪ ─  

 ̧ⱷ♃fi ─ ⌂ │⁸ ⌐⅔↑╢ ╛ ─ כ◖

◒♇ꜝⱲfiⱩכ◌ה☻◒ ─ ⁸ ⌐⅔↑╢ ─ ⇔⁸ ╛ ⁸

≢─ ⁸●♁ꜞfi⁸ ●☻⌂≥ ─ ≢№╢⁹╕√⁸

─ ☿fi♃כ≢─ ≢╙ ⇔≡™╢⁹∕─ ⁸ ⌐│⁸

⅛╠─ ╙№╢⅜⁸ ≢│╒╓ ⅜⌂™⁹ 

 ̧ ─ ⌂ │⁸ ─ ╛ ─ ☿

fi♃כ≢─ ⁸ ─ ≢№╢⁹ 

▬  

 ̧ ⅛╠ ⅜ ╡ ╪≢™╢ ◄Ⱡꜟ◑כ─ ╛ ─ ה

⌂≥─ │⁸ ─ ∞↑≢│⌂ↄ⁸ⱷ♃fi╛ ─

≤⇔≡╙ ≢№╢√╘⁸↓╣╠─ ╩ ⌐ ╘╢⁹ 

ⱨ꜡fi●☻ ⁸ ⁸ ⱨ♇ ┘ ⱨ♇  

▪ ─  

 ̧ Ɫ▬♪꜡ⱨꜟ○꜡◌כⱲfi │⁸ ⌐ ╛◄▪◖fi─ ⁸

─ ≤⇔≡ ─ꜟכ♂▪◄⁸│≡≈⅛⁹╢™≡╣↕ ≤⇔≡

╙ ╦╣≡™√⅜⁸ │ⱪ꜡Ɽfi ≢ ↕╣≡™╢⁹ 

 ∕─ ≤⇔≡│⁸ ╛◄▪◖fi⌐ ⇔≡₈ ꜞ◘▬◒ꜟ ₉⁸

◄▪◖fi⌐ ⇔≡₈ ꜞ◘▬◒ꜟ ₉⁸╕√⁸ ╛

◄▪◖fi⁸ ⌐ ⇔≡₈ⱨ꜡fi ₉⅜ ╘╠╣≡™

╢⁹ ≤╙⁸ ⌐⅔↑╢ ─ ⅜ ↕╣≡⅔╡⁸ ⌐

₈ⱨ꜡fi ₉│ ⅜ ≢⁸ ─ ⅜ ⅝™√╘⁸

⌐⅔↑╢ ╙ ↕╣≡™╢⁹ 

 



 ●☻ ⌐ ↑√ ⌂  

 ─ ●☻⌐ ∆╢  
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 ╕√⁸ ⌐ ∆╢

⌐╟╢₈ⱨ꜡fi─ ⅎ╢ ₉─

╙ ╪≢⅔╡⁸ ╛ⱷfi♥♫

fi☻ ⌐ ⇔⁸ ─ ה

⌐⅔↑╢ⱨ꜡fi ⌐ ∆

╢ ╩ ∫≡™╢⁹╕√⁸

∑≡⁸↓─ ╩ ∂√ ⌐

∆╢ ╛ ⌐╟╡⁸ⱨ꜡

fi ─ ⁸ ╩ ╢↓

≤╙ ⇔≡™╢⁹ 

 ̧ Ɽכⱨꜟ○꜡◌כⱲfi │⁸ ⌐ ╛ ♦▫☻ⱪ꜠▬─

≢ ╛ ⌐ ╦╣≡™╢⁹ ≢│₈ⱨ꜡fi ₉

╩ ╕ⅎ⁸ ה ╛ ╩ ∆╢ ─ ⁸ ┼

─ ⌂≥⌐╟╢ ⌐ ∆╢ ⌂ ╖╩ ╘≡™╢⁹ 

 ̧ ⱨ♇ │ ⅜ ™√╘⁸ ⁸ ⌂≥─

─ ≤⇔≡ ™╠╣≡™╢⁹∕─ ⌐╙ ╛ ⱤⱠꜟ─

≢╙ ↕╣≡™╢⁹↓╣╠─ │ ⌐ ™√╘⁸ ⌐⅔

↑╢ ─ │⁸ ─ ⌐⅔↑╢ ⌐ ╠╣╢⁹ ⌐≈™

≡│⁸₈ ₉ ╩ ╕ⅎ⁸ ⌐╟╢ ─

─ ⌂≥⌐╟╢ ⅜ ╠╣≡™╢⁹ 

 ̧ ⱨ♇ │⁸2015 ─ ─ ─ ⌐⁸

√⌂ ●☻≤⇔≡ ↕╣√⁹ ≢ ⌐ ↕╣≡™

╢⅜⁸ ⌐│ ∆╢ │⌂™⁹ 

▬  

 ̧₈ ꜞ◘▬◒ꜟ ₉⌐ ≠⅝⁸ ─ꜞ◘▬◒ꜟ⅜ ⌐ ╗╟℮⁸ ⌂

ꜞ◘▬◒ꜟ╛ ⌐≈™≡⁸ ╛ ⌐ ⇔ ⁸ ∆╢⁹↕╠⌐⁸

─ ⌐ ↑⁸Ɽ♩꜡כꜟ╛ ⌂≥─ ⌐ ╘╢⁹ 

 ̧₈ ꜞ◘▬◒ꜟ ₉⌐ ≠ↄ ה ─ ⌐ ∆╢≤≤╙⌐⁸ ─

⌐ ⌐ ≠ↄ ⌂ ╩♩כꜟ ∆╢╟℮ ╩ ∆

╢⁹╕√⁸ⱨ꜡fi ⌐ ⇔ ╩ ™⁸ ⁸ ╩ ℮⁹ 

 ̧ ⌐ ∆╢ ─ ╛ ─ ⌐ ∆╢

⌂≥─₈ⱨ꜡fi ₉⌐ ≠ↄ ה ─ ⌐ ∆╢⁹ 

 ̧ ╩ ⇔⁸ ⌐ ∂≡ ⁸ ─ ⌂ ⌐ ⇔≡

╩ ℮⁹ 

 

ǏȒӓȵɶɩǵ͈ 
ϑїЖ (ʝ Ẁ) 
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 ┼─  

 ⌂ ⅎ  

 ╙ ⇔™ ╩ ∫√≤⇔≡╙⁸ ─ │ ↑╠╣⌂

™⁹↓─ ⌐ ≡┌⁸ ╕≢⌐ ⇔√ │⁸ ─₈ ₉⌐ √╢

╙─≢⁸↓╣⌐ ∑≡⁸ ⌐ ℮ ⌐╟╢ ⌂ ╩ ⌐

ה ∆╢√╘─₈ ₉─ ╛⁸ ⌐ ∂ ╢ ─ ה ⌐

∆╢ ─ ╩ ∫≡™ↄ↓≤⅜ ≢№╢⁹ 

 ⌐ ∆╢ │⁸ ╛ ⁸ ⌂≥ ™ ⌐ ╦╢

⌂ ≢№╡⁸∕╣∙╣─ ≢─ ⅜ ╘╠╣╢╙─≢№╢⁹╕√⁸ ⁸

⅜ ╘≡™╢ ─ ה ⌐│⁸ ⌐ ∂≡™╢ ⌐ ∆╢ ⌂

₈ ₉≤⇔≡ ⇔≡™╢╙─╙№╢⁹ ⁸↓╣╠─ ה ⌐≈™≡│⁸

─ ⌐╟╢ ⌂ ╩ ⌐ ╖ ╖⁸ ⌐ ⇔≡™ↄ

↓≤⅜ ≢№╢⁹ 

 ↓─√╘⁸ ╛ ⅜ ∫≡™╢ ─⸗♬♃ꜞfi◓ ╛◦Ⱶꜙ꜠

fiꜛ◦כ ⌂≥╩ ╕ⅎ≡ ╩ ⇔⁸ ⌂ ⌐ ∫≡ ⌐ ╘╠╣

╢ ╩ ה ⌐ ╡ ╗↓≤⌐╟╡⁸ ↕≤⇔⌂╛⅛↕╩ ⌡ ⅎ√₈

₉╩ ⇔≡ ─ ╩ ⇔≡™ↄ ⅜№╢⁹ 

 

 ─  

ה  

 ⅜ 27 5 ⌐ ⇔√₈ ה ─ ꜠ⱳ

♩כ 2014₉≢│⁸ ה ─ ⌐≈™≡ ─≤⅔╡ ↕╣≡™╢⁹ 

 ̧ ה ─ │⁸ ⌐│ 100 №√╡ 1.68ϴ─ ≢ ⁹

⌐│ ⁸ ⁸ ─ ⅜ ╕╣╢⁹ 

 ̧ 30ϴ ⁸ 35ϴ ⁸

25ϴ ─ │ ⅎ⁸ 0ϴ ─ │ ⁹ 

 ̧ 6 7 ⌐⅔↑╢ 100mm ─ ─ │⁸ ⌐

⁹ 

 ̧1 50mm ─ ⌐ ⇔™ ≤ 1 80mm ─ ⌂ │ ⁹ 

 ̧ ─ ⁸ ה ┼─ ⁸ ⌐││∫⅝╡⇔√

⌂ │ ╘╠╣⌂™⁹◘◒ꜝ─ │⁸ ה ≢│ 50 

№√╡ 5.9 ↄ⌂∫≡™╢⁹ 

 ̧2000 ⁸ ─ ⅜ 30 ≤⌂╢ ⅜ ↄ⌂∫≡™╢⅜⁸

₁─ ⅜ ⅝ↄ⁸ ⌂ │ ∏⇔╙ ≢⌂™⁹ 

 ̧ ה ─ │⁸ ⌐│ 100 №√╡ 0.70

1.22ϴ─ ≢ ⁹ 

 ̧ ה ─ ≢─ │⁸1985 2014 ─ ⌐ 1 №√

╡ 2.5 4.2mm ─ ≢ ⁹ 
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 ⅜ 24 3 ⌐ ⇔√₈ ⌐╟╢ ה

┼─ ╩ ╡⁸ ╩ ╘╢√╘⌐₉⌐ ─ ⅜ ─≤⅔╡ ↕

╣≡™╢⁹ 

 ̧ │⁸ 100 ≢ 2.50ϴ ⇔≡™╢⁹ 

 ̧ │⁸ ⌐ ⌂ │╖╠╣⌂™⁹ 

 ̧ ─ ╩╖╢≤⁸1985 ⁸ ⌐№╢ ─

│ ⇔≡™⌂™ ⁹ 

 ̧ 100mm ─ ⌐ ⌐ ⌂ │⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─  

 ⌐ ╙ ™ ⁸⌐≥╙╩♃כ♦─ ─ ╩ ⌐ ∆⁹ 

 ̧ │⁸ ⌐│ ⌐№╢⁹ 

 ̧ ─ ┘ ─ │⁸ ⌐│ ⌐№╢⁹ 

 ̧ │⁸ ⌐ ⌂ │╖╠╣⌂™⁹ 

100  ₴ǉǦȑǵ ʣ  1 50mm ̊ʣǵ₴ ᶥ (180 ᷂ ǉǦȑ) 

₁─  
5  

₴ ₳₴ ǵ ₴Ẁӓ 1898 2011 ₴  

₴₳᷈ ά⁪ǵ ₴Ẁӓ 1898 2011 ₴  

̬₳₴⁪ǵ  

─ ₁─  
─ 5  
─  

100mm ̊ʣǵ  

₁─  
5  
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 ─  

 ⅜ 28 3 2 ⌐ ⇔√₈ ה ─

ה ₉⌐⅔™≡⁸ ⌐ ∆╢₈ ה ─

₉⅜ ↕╣√⁹↓─ ⅛╠⁸ ⌐ ∆╢ ╩ ⇔≡ ⌐ ∆⁹ 

ה ─ ה ─  

 1981 2000  2031  2050  2081  2100  

  RCP8.5 RCP2.6 RCP8.5 RCP2.6 

  2.0 1.5 4.2 1.7 

 15.4 17.4 16.9 19.6 17.1 

  1.11 1.04 1.12 1.11 

mm/  2,215 2,450 2,313 2,483 2,452 

RCP8.5  

RCP2.6  

 

─ ₁─  
─ 5  
─  

₁─  
5  

₴₳᷈ ά⁪ǵ ₴Ẁӓ 1898 2014 ₴  

₴ ά⁪ǵ ₴Ẁӓ 1898 201 ₴  100mm ̊ʣǵ  

₳᷈ ǵ ₡ ֗Ǻ ₡̭ ǵї
ǵ ₴Ẁӓ 1898 2014 ₴  

ẃ ǵї ǵ ₴Ẁӓ 1898 2014 ₴  ₑẋǵї ǵ ₴Ẁӓ 1898 2014 ₴  

─ ₁─  
─ 5  
─  

─ ₁─  
─ 5  
─  

( )  
( )  

( )  ( )  

( )  
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─ ( )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ( )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ╘  

 ₈ ₉─ ⌐№√∫≡│⁸ ─ ─ ╛ ⌐ ⅜

℮╙─≢№╡⁸ ╛ ─ ─ ╙ ∆╢↓≤╙ ≢№╢⁹

↓─√╘⁸ ─ ╛ ⌐╟╡ ╩ ⇔⁸ ⌐⅔↑╢ ╩

╕ⅎ≡₈ ꜞ☻◒₉╩ ⇔⁸ ─ ה ⌐₈ ₉─ ╩ ╡

╪≢⁸ ╛ ─ ⅛╠ ╩≈↑≡⁸ ⌐ ↑ ⅎ╢≤™℮ ⅎ

≢ ╘≡™ↄ↓≤⅜ ≢№╢⁹ 

 ↓─√╘⌐│⁸ŋ ⸗♬♃ꜞfi◓⁸♦כ♃ ⁸o ─ ⁸ɔ ה

⁸ᵔ ⁸ᵕ ה ─ ⁸ ⇔⁸ᵖ ה ┼─ⱨ▫כ♪Ᵽ♇◒≤™

℮ⱪ꜡☿☻⅜ ≢№╡⁸ ≢─ ╛ ה ≤─ ╩ ™≈

≈⁸ ⅜ ⇔⌂⅜╠ ╘≡™ↄ↓≤⅜ ≢№╢⁹ 

20 ʫ  

 

 

2 ʫ ӭǷ 

 

 

2 ʫ   

 RCP8.5  

 

 

RCP2.6  

 

 

20 ʫ  

 

2 ʫ ӭǷ 

 

 

2 ʫ  

 

 
RCP8.5  

RCP2.6  
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 ⌐ ℮ ≤ ⌂ ─  

 ⌐ ℮ ⌂ ≤∕─ ┘ ⌂ ╩⁸ 27 11 ⌐

↕╣√ ─₈ ─ ┼─ ₉⅛╠⁸ ─ ╩ ╕ⅎ≡

⇔√⁹↓─ ⌐≈™≡│⁸ ─ ⌐╟╡ ∆╢⁹ ∑≡⁸ ─

─ ╩ ∆⁹ 

 

 

 

 

ה  

▪  

▪ ─ ⁸ ⁸ ה  

  [ / ⁸ ⁸ ]  

 ̧ ╩ ⇔√ ─ ⁸  

 ̧ ⌐ ⇔√ ⁸ ─ ─  

 ̧ ╩ ⇔√ ⌂≥ ─  

ₒ ─ ₓ 

 ̧ ─  

 ⅜ ⇔√ ─ ┼─ ⅎ╩ ה ה ≢ ⇔≡™╢⁹ 

▬ ─ ⁸  

  [ ⁸ ⁸ ]  

 ̧ ⌐ ∆╢ ─ ⁸ ⌂ ⁸ ─

╛  

 ̧ ⱴꜟ♅⁸ ⁸ ─ ⌐⅔↑╢  

► ─ ה ─ ⁸ ה ה ─ ─  

  [ / ⁸ ⁸ ]  

 ̧ ─ ה ╛ ⁸ ┼─ ╛ ─ ⁸ ╛

─ ─ ⌂  

◄ ה ה ─  

ה   [ / ⁸ ⁸ ]  

 ̧ ⌐ ⇔√ ─  

 ̧ ⁸ ⁸ ─  

ₒ ─ ₓ 

 ̧ ─ ┘  

 √⌂ ≤ ⌐≈™≡⁸ ─ ⅛╠ ⌐ ╩

⇔⁸ ┼─ ╩ ╢⁹ 

○ ה ─ ⁸ ─  

  [ / ⁸ ⁸ ]  

   
 

      

      

 



 ┼─  
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 ̧ ⌂ ─ ה ─  

 ̧ ─ ┼─ ⁸Ɫ◙כ♪ⱴ♇ⱪ ⌂≥  

ₒ ─ ₓ 

 ̧  

 ─ ≈⁸ ─ ⁸ ─⅛╪ ⁸ ─ ⁸ ⌂

⌂≥─ ╩ ∆╢⁸ ─ ─ ╩ ∆╢⁹ 

 ̧  

 ─ ≈⁸ ─ ⁸ ─⅛╪ ⁸ ─ ⁸ ⌂

⌂≥─ ╩ ∆╢⁸ ─ ╩ ∆╢ │

⌐ ⇔≡ ╩ ℮⁹ 

▬  

▪ ⌐⅔↑╢ ─ ─ ⁸ ─  

 ( ) [ / ⁸ ⁸ ]  

  [ / ⁸ ⁸ ]  

  [ ⁸ ⁸ ]  

 ̧ →↕╣√ ─⸗♬♃ꜞfi◓ ╩ ∂√ ─ ⌐╟╢

┼─ ─  

 ̧ ⱪꜝfi◒♩fi ─ ≤⌂╢ ⁸ ─ ⌂≥ 

▬ ⌐⅔↑╢┼™ ─ ⁸ ─ ⁸ ─ ⌂≥ 

[ / ⁸  ⁸  ]  

 ̧ ⱪꜝfi◒♩fi─ ⌐≈™≡─  

 ̧ ⌐ ∂√ ─ ⁸ ⌐ ℮ ─⸗♬♃ꜞfi◓ 

ₒ ─ ₓ 

 ̧  

 ⌐╟╢ ╩ ⌐ ←√╘⁸ ╛ ⱪꜝfi◒♩fi─

╩ ⌐ ⇔≡™╢⁹ 

► ⌐⅔↑╢ ─ ╛ ─ ⌐╟╢ ┼─  

[ / ⁸  ⁸  ]  

 ̧ ─ ⁸ ─ ⌐≈™≡⸗♬♃ꜞfi◓ 

 ̧ ↑ ─ ⁸ ⁸ ─  

ₒ ─ ₓ 

 ̧  

 ┼ ≢ ה ⌂ ╩ ⌐ ⇔⁸ ─√╘⁸

╛ ─ ╛ ⌐ ╡ ╪≢™╢⁹ ─ ≤⌂╢ ╛

☻ꜝ◓ ╩ ⌐ ⇔≡ ─ ╩ ∫≡™╢⁹╕√⁸ ╩

∆╢√╘⁸▪◘ꜞ─ ╩ ⇔≡™╢⁹ 

 ̧  

 ⅜ ─ ה ╩ ⌐ ∆╢ (►♬ ─

⌐ ⇔≡ ⇔≡™╢⁹ 
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◄ ה ─ ⁸  

   [ / ⁸ ⁸ ]  

ה   [ / ⁸ ⁸ ]  

   [ / / ⁸ ⁸ ]  

 ̧ ╛ ─⸗♬♃ꜞfi◓⁸ ─ ─ → 

ה  

ה ▪ ─ ⁸ ─ ⌐╟╢₈ ₉─  

ⱶ♄ה   [ / / ⁸ ⁸ ]  

      [ ⁸      ⁸ ]  

ה    [ ⁸      ⁸ ]  

 ̧ ⸗♬♃ꜞfi◓╛ ─  

 ̧ ♄ⱶ ⌐⅔↑╢ ─  

ₒ ─ ₓ 

 ̧ ⌐⅔↑╢ ─  

 ─ ─ ⅛╠⁸ ⁸ ⁸ ⌐⅔™≡

⁸ ╛ ╩ ™⁸ ─ ╩ ⇔≡™╢⁹ 

 ̧ ─ ⇔√ ⌐ ⇔√ ⱪ꜡☿☻─  

 ─ ─ │ ≢№╢⅜⁸

≢ ⅜ ╪≢™╢⁹ 

 ⱪ꜡☿☻─ ⅜ ⇔≡™╢ ╩ ≤∆╢ ⌐

⅔™≡ ╤ ⌐╟╢ ╩ ∫≡™╢⁹↓╣⌐╟╡⁸

⌂™◄Ⱡꜟ◑כ ≢ ⅜ ↕╣╢⁹ 

 ̧ ⁸  

 ─ ╩ ╘ ╩⇔≡™╢ 99.8%⁸

35.0 H26 ⁹ 

▬ ─ ⁸ ⁸  

  [ ( / )⁸ ⁸ ]  

  [ ⁸    ⁸ ]  

       [ ⁸    ⁸ ]  

 ̧ ─ ─ ≤ ꜞ☻◒─ ⁸ ה ≤─ꜞ☻◒

─ ⁸ ♃▬ⱶꜝ▬fi ─ ─  

 ̧ ⁸ ⁸ ה ─ ה  

 ̧ ─ ⌐ ∂√ ⌂ ─ ה ─ꜟכꜟ ⌂≥⁸

ⱴⱠ☺ⱷfi♩─ ⁸ ─ ╛ ─ ה  ⌂≥ 

ₒ ─ ₓ 

 ̧ ─  

 ╩ ⁸ ⁸ ⌐ ∆╢↓≤≢⁸ ─

╩ ∫≡™╢⁹ 

╛ ─ ⌂≥  

ה  [   ⁸ ⁸ ]  
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        [ ⱦ☻ ⁸   ⁸כ◘ ]  

ה    [   ⁸ ⁸ ]  

        [ ⱦ☻ ⁸   ⁸כ◘ ]  

     [   ⁸ ⁸ ]  

        [ ⱦ☻ ⁸   ⁸כ◘ ]  

    [   ⁸ ⁸ ]  

        [ ⱦ☻ ⁸   ⁸כ◘ ]  

    [   ⁸ ⁸ ]  

        [ ⱦ☻ ⁸   ⁸כ◘ ]  

 ̧ ▪☿☻ⱷfi♩ ─ ─ ╩ ∂√ ╛ ─

─ ⌐ ∆╢⸗♬♃ꜞfi◓─ ה  

 ̧ ─ ⌐ ∆╢ ⁸ ⁸ ─  

ₒ ─ ₓ 

 ̧ ⱦ○♩כⱪ  

 ⁸ ≢№∫√ ⌐ ⌂ ⅜ ∆╢↓≤⅜╦⅛∫√√

╘⁸ⱦ○♩כⱪ≤⇔≡ ⁹ ─ ╩ ═╢ ≤⇔≡ ╩

∫≡™╢⁹ 

 ̧  

 ╩ ⇔≡⁸ ⌐╦√∫≡ ╣⅜ ╦╣∏⌐ ↕

╣≡™╢ ⇔√☻◑ ◐ⱥⱡה ╩ ⇔⁸ ─ ⅜ ↕╣

╢╟℮ ⇔≡™╢⁹ 

 ̧  

ה  ⌐⅔™≡⁸ ─ ╛ ⌂≥╩ ⇔

╘╢ ╩ ⇔≡⁸ ⌂ ╩ ⇔≡™╢⁹ 

 ̧  

 ╩ ℮ ⁸ ⌐ ⇔⁸ ™─№╢ ╛ ⌂ ─

ה ─ ≤⇔≡─ ≠ↄ╡╩ ⇔≡™╢⁹ 

 ╛ ⌐│ ╩ ↑╢ ⁸ ─ ⌐ ╘≡™╢⁹ 

 ╩ ╗ ⌐ ⇔√ ╩ ⇔≡™╢⁹ 

 ̧ ↄ™  

 ⌂ ( 2.44ha)╩ ↄ™ ⅛╠ ╢√╘⁸

⌐╟╢ ╩ ⇔≡™╢⁹ 

ה  

▪ ⁸ ⁸ ⌂≥ ─ ⁸  

     [ / / ⁸ ⁸ ]  

     [ / / ⁸ ⁸ ]  

ה   [ / ⁸  ⁸ ]  

 ̧ ╛ ⁸ ─ ⁸ ─ ─ ╙ ⇔√⁸

╡⅜⌂ↄ ⅜ ⌂ ⌂ ה ─  

 ̧ ה ה ─ ─ ╩ ⇔⁸ ꜞ☻◒╩ ⇔√╕∟≠

ↄ╡─ ╛ ⁸ ⁸ ─√╘─ ⅎ─  
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 ̧ ╩ ╢ ⌐ ⇔⁸ ─ ⁸ ⁸ ─ ⌐╟╡

╩ ∆╢₈ ₉╛⁸ ≢╙ ↄ─ ╩ ╡⁸ ─ ⌂

─ ─  

ₒ ─ ₓ 

 ̧  

 ╛ ╩ ⇔⁸ ⌐ ⌐ ╩ ∑╢╟℮⌐⇔≡™╢⁹ 

 ̧ ⁸  

 ╛ⱳfiⱪ ─ ╩ ™⁸ ╛⅛⌐ ╩ ↕∑╢

╩ ∫≡™╢⁹ 

▬ ⁸ ─ ⌐ ℮ ─ ⁸ ─  

   [ / ⁸  ⁸ ]  

ה   [ / ⁸  ⁸ ]  

   [ / / ⁸ ⁸ ]  

 ̧ ה ─⸗♬♃ꜞfi◓⌐╟╢ ה ─ ⁸Ɫ◙כ♪ⱴ

♇ⱪ ⌐╟╢ ꜞ☻◒─  

 ̧ ╩ ⅎ╢ ─ ⌐ ⇔ ⅜ ≢⅝╢ ╡ ™ ─

⁸ ─ ⁸ ⌐ ⌂ ⅜ ≢⅝╢

─  

 ̧ ⌐ ⇔⁸ ⌐╟╢ ⌂ ⌐ ∆╢ ⌂ ◖☻

♩╩ ∑∏⁸ ⌂ ⅜ ⅎ╢ ⌐ ∆╢ ⅎ ─  

 ̧ ─ ╛ ─ ╩ ╕ⅎ√ ─ ꜝ▬

fi─ ≢─ ꜞ☻◒─ ™ ─ ┘Ɫה♪כ♁ⱨ♩ ─ ⌂

╖ ╦∑⌐╟╢ ─  

 ̧ ⌐╟∫≡ ∆╢ ─№╢ ⅝ ⌐ ⇔√ ─  

ₒ ─ ₓ 

 ̧  

ה  ⌐⅔™≡⁸ ⌐ ℮ ╩

∫≡™╢⁹ 

 ̧  

ה  ⌐⅔™≡⁸ ╩ ⅛╠ ∆╢

√╘⁸ ╩ ∫≡™╢⁹ 

► ╛ ─ ⌐ ℮ ─  

ה ∆═╡ [ / ⁸  ⁸  ]  

 ̧ ╩ ╢ ─ ™ ⌐⅔↑╢ ─ ⌂  

 ̧ ⌐ ≠ↄ ─ ─  

 ̧ ⌂ ⁸ ╩ ∂√ ⌂ ─ ⁸

─ ▪▫♦ⱷꜟꜗ◦כ♁⁸ ⌐╟╢ ה ─ ─  

 ̧ ╛ ─ ⌐╟╢ ⌂ ─  

 ̧▪fi♄כⱤ☻ ─ ┘ ─ ─  

ₒ ─ ₓ 

 ̧  



 ┼─  
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 ♄ⱶ╛ ─ ⌐╟╡⁸ ↄ∏╣⁸ ⁸ ∆═╡⁸

⌂∞╣ ─ ╩ ⌐ ∆╢⁹ │  

 ̧ ─  

 ⅝ ╛ ⌂≥─ ╩ ∫√⁹ 

 ̧ ●▬♪Ⱪ♇◒─  

 ─ ╛↕╕↨╕⌂ ─ ⁸ ⅎ╢═⅝ ╩ ∆╢√╘─Ɫ

╩≤⌂ⱴ♇ⱪ♪כ◙ ⇔√₈ ●▬♪Ⱪ♇◒ ⅝ ↄ ─

₉╩ ⇔⁸ ─ ⌐ ≢⅝╢╟℮⌐⇔≡™╢⁹ 

 ̧ ┘ ─  

 ╩ ⇔√ ┘ ╩ ∆╢↓≤⌐

╟╡⁸ ─ ⁸ ─ ╩ ╢⁹ 

 ̧  

 ⁸ ⌐ ⌐№╢ ⌐╟╡ ⌐⅔™≡╙

─ ⅜ ↕╣╢⁹∕↓≢ ⌐ ∆╢ ⌐ ⇔

≡⁸ ─ ╩ ⌐ ╩ ⇔√ ( DIG)╩ ∆╢⁹ 

 ̧  

 ─ ╩ ≤⇔≡ ⌂≥╩ ⁹╕√⁸ⱱכⱶⱭכ☺╛

⌂≥⌐╟╡⁸ ─ ╩ ℮⁹ 

◄ ∕─ │ ™ ⁸ ─  

  [ / / ⁸  ⁸  ]  

 ̧ ─ ⌐╟╢ ─ ╩ ∆╢ ─  

 

▪ ⌐╟╢ ─ ⁸ ☻♩꜠☻─  

 ꜞ☻◒ [ ⁸ ⁸ ]  

    [ ⁸ ⁸ ]  

 ̧ ⁸ ⁸ ⁸ ⁸ ─ ⌐⅔™≡⁸ ─ ╛

⁸ ה ─ ⁸ ⌐ ╢ ─  

 ̧ⱱכⱶⱭכ☺ ╩ ⇔√ ╛ ─ ⌂  

 ̧ ╩ ∂√ ─Ɫ▬ꜞ☻◒ ┼─ ה↑ ╡ ─  

ₒ ─ ₓ 

 ̧ ─ ה  

 ─ ⌐ ∂√ ⅛╠

╕≢─ 3 ≈─ ⌐ ↑≡ ⇔≡⅔╡⁸ ≢ ╩ ⇔

≡™╢⁹ 

 ̧ ─  

 ∞╟╡⁸DVD⁸ⱱכⱶⱭ⁸☺כ♅ꜝ◦ ≢ ┼ ─ ╩

∫≡™╢⁹ 

 ̧ ─ ה ♅ꜝ◦ ה ╡  

 ⌐ ↑─ ─♅ꜝ◦╩ ⇔≡™╢⁹

⌐ ⅜ ⌂ ⌐≈™≡│⁸ ╛ ☻ⱦכ◘ ─

≤ ⇔≡ ╛ ─ ⌐ ╘≡™╢⁹ 



 ┼─  
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 ̧ ⁸  

 ⌐⅛⅛╢ ⁸ ╩ ⇔≡™╢⁹ 

 ̧ ┤╣№™  

 ⌐ ╗ ╠⇔─ 65 ─ ╩ ⇔⁸ ─ ╛

ⅎ≡™╢ ╖┼─ ╕√│ ┼─ ⅞╩⅔↓⌂℮↓≤≢⁸

⅜ ⇔≡ ╠∑╢ ╩ ⅎ╢≤≤╙⌐⁸ ≢│

╩ ∫≡™╢⁹ │ ⌐╟╢ ╩ ℮≤ ⌐⁸ ─

♅ꜝ◦╩ ⇔≡™╢⁹ 

▬ ♦fi◓ ─ ─  

    [ ⁸ ⁸ ]  

ה   [ ⁸   ⁸ ]  

 ∕─ ─      [ ⁸   ⁸ ]  

 ̧ ≤ ꜞ☻◒─ ─ ⌐ ∆╢ ─  

 ̧ ─ ─  

 ̧♦fi◓ ╛ⱴꜝꜞ▪⌂≥ ─ ⌐⅔↑╢ ╛╕╪

─  

 ̧☿▪◌◗◔◓⸗ ─ ⌐ ∆╢  ⌂≥ 

ₒ ─ ₓ 

 ̧  

 ⌐ ╘╠╣√ ─ ⌐≈™≡⁸ ⌐⅔™

≡ ╩ ℮ ╩ ⇔≡ ⅜╢ ⌐≈™≡╙ ≤⌂∫≡™╢ ⁹ 

 ̧ ─ ☻ꜟ▬►ה  

 27 ╟╡ ⇔⁸ 28 ╙ ⇔≡ ⁹ 

 ̧  

 ─ ⅔╟┘ ─ ⁸ ─ ⁸ ─ ה

─ ╙ ╗ ╩ ∫≡™╢⁹ 

 ̧ ┼─  

 ⱱכⱶⱭ⁸☺כ ╩ ∂≡ ┘ ─ ─

⇔≡™╢⁹ 

ה  

▪ ╛ ─ ╛ ─ ⌐╟╢ ┼─  

     [ ⁸ ⁸ ]  

◄Ⱡꜟ◑כ  [ ⁸ ⁸ ]  

      [ ⁸ ⁸ ]  

 ̧ ⅜ ╓∆ ⌐ ∆╢ ─  

 ̧ ≤ ⅜ ⇔√ BCP ─ ─  

▬ ⌐⅔↑╢ ⁸ ⁸ ╩ ─┼כꜗ☺꜠√⇔  

      [ ⁸ ⁸ ]  

 ̧ ☿fi♃כ─ ╛ ה ⌐⅔↑╢

─ ⁸ ▪ⱪꜞ╛ⱳכ♃ꜟ◘▬♩ ⌐╟╢ ה



 ┼─  
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⁸ ⁸ ─ ⌂≥ 

ה  

▪ ⁸ ─ ▬fiⱨꜝהꜝ▬ⱨꜝ▬fi┼─  

 ⁸  [ / ⁸ ⁸ ]  

 ̧ ⁸ ⁸ ─ ⅜ ⌐ ≢⅝╢╟℮⁸ ⁸

─ ™ ─ ⁸ ─ ⁸₈ ─ ₉⌐⅔↑╢ ─  

 ̧ ─ ╩ ╗Ᵽ♇◒▪♇ⱪ ⁸ ─ ─ ─  

 ̧ ⌐╙ ™ ─ ╛ ─ ה ─  

ₒ ─ ₓ 

 ̧ ♩ꜝ▬▪fi◓ꜟ 

ה  ה ⌐⅔™≡⁸3 ─ ─ ┘

─ ⌐╟╡⁸ ─ ⅜≢⅝╢↓≤≤⇔√⁹ ⌐╙

⇔⁸ ⌂ ╩ ∫≡™╢⁹ 

 ̧ ⁸ ─ ⌐⅔↑╢ ─ ⌐ ∆╢  

 ╛ ─ ⌐⁸ ⅜ ∆╢ ♩fiⱠ

ꜟ ─ ╩ ⇔≡ ─ ╩ ℮⁹ 

ה ▬ ╩ ∂╢ ╠⇔┼─  

      [ ⁸ ⁸ ]  

ה  [ ⁸ ⁸ ]  

 ̧↕ↄ╠⁸⅛ⅎ≢⁸∑╖ ─ ─ ─ ⌂≥⁸ ⁸

ה ⌐ ⌐ ∆╢ ┘⸗♬♃ꜞfi◓─  

► ∕─ ⌐╟╢ ꜞ☻◒─ ╛ ─ ⌂≥ ┼─  

 ⌐╟╢ ┼─ [ / ⁸ ⁸ ]  

 ̧ⱥכ♩▪▬ꜝfi♪ ╩ ∆╢√╘─ ⌂ ╩ ⌐  

 ̧ ה ⌐╟╢ ─ ╩ ∆╢ ─  

 ̧ ─ ⌐⅔↑╢ ─ ≠↑╛⁸ ⌐ ∆╢ ⁸

─ ─  

 ̧ ─ ─ ⌐╟╢ ─  

 ̧ ╩ ∆╢ ╛ ─ ⌂ ─

─  

 ̧ ה ─ ◄Ⱡꜟ◑כ ⁸ ⌂≥ ⌐ ╣√ ─

⁸ ─ ⁸ ⁸ ה ⌐╟╢

♩ⱨ◦ꜟ♄כ⸗─┼ ─ ⌐╟╢ ─  

 ̧ ─ ╛ ─ ┘ ─ ⅜ ⌐ ╦╣√

≠ↄ╡─  

 ̧ꜝ▬ⱨ☻♃▬ꜟ ⌐ ↑√ ∟ ה fi⁸♥כ◌─ ◄Ⱡꜟ◑כ

─ ⁸ ─ ⁸ ─ ◄◖♪ꜝ▬Ⱪ ─  

 ̧ ◦☻♥ⱶ CASBEE─ ה ⌂≥ 

ₒ ─ ₓ 

 ̧₈ ─ ₉─  



 ┼─  
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ᵑ ─ ⌐ ≠ↄ ─  

 ₈ ─ ₉₈ ה ⅝⅜™₉₈ ₉₈ ₉─ ≈─ ─

╙≤⌐⁸ ─ ╛ ─ ─ ⁸ ╠⇔⌐ ∆╢ ≠ↄ╡⁸

≤≤╙⌐ ╢ ─╕∟≠ↄ╡╩ ╘╢⁹ 

ᵒ ─ ⌐╟╢ ─  

 ≤⇔≡ ∆╢ ─ ה ה ה ─ ╩ ∆╢⁹

╩ ⌐⁸ ─ ╩ ⇔≡⁸ ─ ╛

─ ⌂≥⌐ ╡ ╗⁹ 

 ̧ ─ ⁸ ╩ ∆╢ ─ ⁸ ─ כ⸗⁸

♄ꜟ◦ⱨ♩─ ⱦ☼⁸ꜟכ◒⁸ ∟ ⁸◄◖♪ꜝ▬Ⱪ⁸ ⌂≥

₁⌂ ╩ ⇔≡™╢⁹ 

 

 

  



 ─  
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 ─  

 ─  

─  

 ≠ↄ╡⌐ ↑≡⁸ └≤╡⅜⁸↓╣╕≢ ╦╣≡⅝√ ™

╩╙≤⌐⁸₈ ─ ₉╩ ⇔⌂⅜╠⁸ ┼─ ╩ ⌂ↄ∆╢

╩ ╘╢↓≤⌐╟╡ ꜝ▬ⱨ☻♃▬ꜟ┼─ ╩╟╡ ╘╢≤≤╙⌐⁸

⌐╟╢ ┼─ ⌐ ⇔≡ ⇔≡⅔ↄ↓≤⅜ ↕╣╢⁹ 

ₒ ↕╣╢ ₓ 

ᵑ ⌐⅔↑╢ ┼─  

 ─ ⌐⅔↑╢♩♇ⱪꜝfi♫כ ⌂≥─ ⁸ ─

─ ⌂≥─◄◖ fiכꜞ◓⁸ ⁸ ה ⁸◄◖♪ꜝ▬Ⱪ⁸

ה ─ ⁸↔╖ ⁸ ─  ⌂≥ 

ᵒ ⌐ ∆╢▬ⱬfi♩┼─  

 ╕∟⌂⅛ ה ꜝfiᾆ⁸₈ ⇔╕ ₉ ⁸◄◖ꜝ▬ⱨ☻♥⁸☺כ

∟ ┼─ ⌂≥ 

ᵓ ⁸ ─ ה ה  

 ─ ╛ ⁸ ⁸ ╛ ─┼◒כ♩  ⌂≥ 

ᵔ ⌐╟╢ ┼─  

 ─ ⁸ ╛ ─ ⌐ ∆╢  ⌂≥ 

─  

 ≠ↄ╡⌐ ↑⁸∕╣∙╣─ ⌐⅔™≡₈ ─ ₉╩ ⇔⌂

⅜╠⁸ ╩ ∆╢ ◄Ⱡꜟ◑כ╛ ⌐ ╡ ╖⁸ ─ ╩

╘≡⁸ ⌐ ⇔∕─ ╩ ⌐ ה ⇔≡ ─ ╩ →╢

≤≤╙⌐⁸ ⌐╟╢ ⌐ ⇔⁸ ⁸ ⌐ ╩

⇔≡™ↄ√╘─ ╩ ╘≡⅔ↄ↓≤⅜ ↕╣╢⁹ 

ₒ ↕╣╢ ₓ 

ᵑ ⌐⅔↑╢  

 ⱪ꜡☿☻─ ⁸ ─ ♩ⱨ◦ꜟ♄כ⸗⁸ ╩ ∂√ ─ ⁸

─ ⁸ ◄Ⱡꜟ◑כ─ ⁸ ╛ ─

╛ ◄Ⱡ ⌐╟╢◄Ⱡꜟ◑כ ─ ⁸ ─ ╛ ה

─ ⌐╟╢ ◄Ⱡ⁸◄Ⱡꜟ◑כ ─ ⌐╟╢ ◄Ⱡ⁸ ◄

Ⱡה ╩ ⇔√ ה fiכꜞ◓⁸  ⌂≥ 

ᵒ ⌐ ∆╢▬ⱬfi♩┼─  

─☼ⱶⱦכ◊►ה☼ⱦꜟכ◒  ⁸ⱡכⱴ▬◌הכ♦כ◄◖♪ꜝ▬Ⱪ─ ⁸

◄◖ꜝ▬ⱨ☻♥כ☺┼─  ⌂≥ 

ᵓ ─ ה  

 ⌂ ╛ ─ ─ ⁸ ─ ⁸ꜞ ☻◒◖Ⱶꜙ♬

─fiꜛ◦כ◔  ⌂≥ 

ᵔ ⌐╟╢ ┼─  

 ⌐⅔↑╢ ⌐ ℮ ╛ ─ ─



 ─  
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─ ⌂≥ 

 

 ─  

─  

 ⸗♦ꜟ ─ ╩ ↑⁸₈ │⁸ ≡─ ⅜ⱦ☺ꜛfi╩ ⇔⁸

╩ ⇔≡ ℮═⅝╙─₉≤™℮ ─╙≤⁸ ╩ ⁸ ╩

≤⇔⁸ ≡─ ⁸ ┘ ⅛╠ ∆╢₈ ⸗♦ꜟ

₉╩ ↕∑√⁹ 

 ╕√⁸ 23 12 ⌐ ⅜₈ ₉⌐ ⅛╠ ↕╣√↓≤╩ ╕

ⅎ⁸₈ ₉ ⅜ √⌐ ↕

╣⁸ ─ ╩ ⅎ√ ⁸ ─ ⌂≥╩ ⇔≡™╢⁹ 

 ↓─ ─ ╩ ∂≡⁸ ╩ ╗ ₁⌂ ─ ─ ╛ ⌂

╩ ℮≤≤╙⌐⁸ ⅛≈ ⌂ ⌐ ∫≡ ─ ╩ ∫≡

™ↄ⁹ 

ה ≤─  

 ≠ↄ╡─ ™ │⁸ ╩ ∆╢ ⁸ ⁸ ⁸ ⁸

─ ≡≢№╡⁸ ─₈ ™ ™₉≤₈ ╢⅞⌂™Ɽכ♫♩כ◦♇ⱪ₉

⅜⁸ ╖─ ≤⌂╢⁹ 

 ∕─╟℮⌂ ⅛╠⁸ ⁸ ⁸

◘ⱳכ♩☿fi♃⁸כ ⁸ ⁸

⁸ ⁸ ─ ╩ ≤⇔≡₈

⸗♦ꜟ ₉⅜ 20 9 30 ⌐ ⇔√⁹↓─

│⁸₈ ─ ≡─ ⅜ ╩ ╦∑≡ ⸗♦ꜟ ─ ╩ ∫≡™ↄ₉

╩ ≤⇔≡ ⇔≡™╢≤⅔╡⁸ ─ ⌐⅔↑╢ ⌂ ╩ ∫

≡⅔╡⁸ ⅜ ≤⌂∫≡ ╩ ⇔≡™ↄ⁹ 

⌂≥ ≤─  

 ─ ⌐ √∫≡│⁸ ╛ ⁸ ─ ⸗♦ꜟ ╛ ─ ⁸

⅜ ⇔√₈ ₉≤─ ╩ ℮≤

≤╙⌐⁸ ◄Ⱡꜟ◑כ☿fi♃כ╛ ☿fi♃כ

⌂≥─ ≤ ╩ ╡⌂⅜╠⁸ ⌂ ⅜ ⌂ ⌐≈™≡

ⱪ꜡☺▼◒♩╩ ∆╢⁹╕√⁸ ─ ⌐ ∂⁸ 2

╛ ─ ─►ⱡ►Ɫה ⌂≥ ⌐ ∆╢⁹ ⌐⁸ ⅜ ∆╢

─ ⌂ ╛ ─◄Ⱡꜟ◑כ ⁸ ─ ⸗♦ꜟ ─

─ ⌐ ╩ ™⁸ ─ ─Ⱪꜝ♇◦ꜙ▪♇ⱪ⌐ ╘╢⁹ 

 

 ─ⱨ◊꜡כ▪♇ⱪ 

ⱨ◊꜡כ▪♇ⱪ ─  

 ─ ⌐ ╩№→≡ ╡ ╗√╘⁸ ─ ╩ ∆ⱨ◊꜡כ▪♇

ⱪ ╩ ∆╢≤≤╙⌐⁸ ─ ⁸ ⁸ ─ ₁─

⌐≈™≡╙ ╩ ℮⁹╕√⁸ ⱨ◊꜡כ▪♇ⱪ ⌐≈™≡│⁸



 ─  
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─ ─ ⌐╙ ∆╢⌂≥⁸ ─№╢ ≤⌂╢╟℮ ∆╢⁹ 

ₒⱨ◊꜡כ▪♇ⱪ ─ ⌐ ₓ 

    ⁸ ה   

 ◄Ⱡꜟ◑כ ⁸ ה   

ₒⱨ◊꜡כ▪♇ⱪ ─ ⌐ ₓ 

      ⁸ ה   

 ◄Ⱡꜟ◑כ ⁸ ה   

 ◄Ⱡ  ◄Ⱡ ה ◄Ⱡ ⁸   

 ◄Ⱡ ה    ─ ⁸   

   ⁸ ה fiꜛ◦כ♥☻   

  ◄Ⱡ CASBEE   

   ⱡכⱴ▬◌כ   

    

  ◄◖ꜝ▬ⱨ☻♥כ☺ ה   

10  ⁸   

11    

12 ∕─  ⁸ⱪ꜡☺▼◒♩   

 

꜠ⱳכ♩─  

ⱨ◊꜡כ▪♇ⱪ ╛ ₁─ ⌐≈™≡⁸ ₈ ꜠ⱳ₉♩כ≤

⇔≡ ╡╕≤╘⁸ ─ⱱכⱶⱭכ☺ ╛ ╩≤⌂◒כ♩ ∂⁸ ╩ ⌐

ↄ ╩ ╢⁹↓─₈ ꜠ⱳ⁸│₉♩כ 20 ─ 3 10 ⌐ ≠

ↄ₈ ⌐ ≠ↄ ┘ ─ ─ ₉≤⇔≡ ↑╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 -  ꜠ⱳכ♩ 

ⱨ◊꜡כ▪♇ⱪ  

 ─ ⌐ ⇔⁸ ꜠ⱳכ♩ ╩ ⇔≡⁸ ╛ ⌂

≥ ₁⌂ ╛⁸ ╩│∂╘≤⇔√ ≤ ↄ ╩

⇔⁸∕─ ╩₈ ₉⌐ ⇔⁸ ╩ ↑╢⁹∕─

╩ ⌐ ∆╢ ≤⇔≡ⱨ▫כ♪Ᵽ♇◒⇔≡ ⌂ ╩ ℮↓≤⌐╟

╡⁸ ╩ ⌐ ∆╢⁹ 

 



 ─  
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 -  ─ⱨ◊꜡כ▪♇ⱪ 

┼─  

 ₈ ⸗♦ꜟ ₉│⁸ ⁸ ⌐ →√ ─ ⌐≈™≡ ⅛

╠ ╩ ↑╢↓≤≤↕╣≡™╢√╘⁸ ⅛╠─ ╩ ⌐ ╩ ╡

╕≤╘⁸ ┼ ⇔⁸∕─ ╩ ≤ ∆╢⁹ 

╕√⁸ ⌐≈™≡ ⅜ ⌂ ⅜ ⇔√ ⁸ ⌐ ↑√ ╩

⌐ ℮≤≤╙⌐⁸ ⌂ ∞↑≢│ ⇔™ ⌐│⁸ ⌐ ∂≡₈

₉⌂≥ ⌂ ╩ ∂⁸ ⌐ ∂≡ ⌐ ⇔≡

⌐ ↑√ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 -  ─ )  

─  

 ⌐⅔↑╢ │⁸ ─ ⌐ ↑√ ╩ ╘≡™ↄ↓

≤⅜ ≢№╢↓≤╩ ╕ⅎ⁸ ⌐ⱨ◊꜡כ▪♇ⱪ ─ ╩ ⌐

⌐ ╡ ╗↓≤≤∆╢⁹ 

    (Plan)  ─ ⁸ ה ⇔  

    (Do) ⌐ →√ ₁⌂ ─  

    (Check) ⱨ◊꜡כ▪♇ⱪ ─ ⁸ ꜠ⱳכ♩─

⁸ ≤─ ה ─

┘ ⸗♦ꜟ ─ ⌂≥─ ≢─  

    (Action)  ⌐╟╢ ─ ─ ה ╛ √⌂

─  

 

 

 

 

 

 

  

 

 

 
 

 

 

─
┼
─
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 ≤│ 

─ⱷ◌♬☼ⱶ 

 ⌐ ↕╣√ │⁸ ╛ ⌐ ↕╣≡ ⌐ ╦╡⁸ ╩

∆╢⁹∕─ ─ │⁸ ⌐ ↕╣⁸ ╡│ ⌐ ↕╣≡™╢⁹≤╡

╦↑⁸ ⌐╦∏⅛⌐ ∆╢ │⁸ ╩ ⇔╛∆™√╘⁸

╩ ⌂ ⌐ ≈ ≢ ⅝⌂ ╩ √⇔≡™╢⁹↓─╟℮⌂ ╩ ≈ ╩

₈ ●☻₉≤ ╪≢™╢⁹ 

 18 ─ ⁸ │ ╛ ⌂≥─◄Ⱡꜟ◑כ╩ ⌐

∆╢╟℮⌐⌂╡⁸ ─ ⅜ ⌐ ⇔≡™╢⁹↓─√╘⁸↓╣╕≢

─Ᵽꜝfi☻╩ ⅎ≡ ⅜₈ ●☻₉⌐ ↕╣⁸∕─ ⁸ ─

⅜ ⇔≡™╢⁹↓─ ╩₈ ₉≤ ╪≢™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─  

 ─ │⁸ ⌂╢ ─ ⌐ ╕╠∏⁸ ─ ⁸

╛ ─ ─ ⌂≥─ ╩│∂╘⁸ ─ ⁸ ─ ה

─ ⌂≥⁸ ₁⌂ ╩ ℮↓≤⌐⌂╢√╘⁸ ─ ╩ ⌐ ∆

⅜ ∂╢↓≤≤⌂╢ │₈  ┼─ ₉╩ ⁹ ⁹ 

 

▪  

 ─ ╛ ─ ≢⁸ ⅜ ∆╢⁹ ─ ⅜ ↑

╢≤↕╠⌐ ⅜ ∆╢⁹ 

 ─ ⌐╟╡ ╩ ∆╢↓≤⌐⌂╡⁸↓─ ─√╘⌐

│⁸ ⌂≥─ ⅜ ≤⌂╢⁹ 

 

᷂ ӓǵ˿ Ȇ 

ǵ₴₳᷈ ǵά⁪( ⅍) 

 

 

 

 

 

 

( )  
( ) 5  
( )  

1981₩2010 30  
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▬ ─  

 ─⅔∕╣⅜№╢ │⁸↕╠⌐ ⌐ ≠ↄ⁹ ⌐

│ ⌐ ⇔≡ ⇔≡™╢√╘⁸ ⌐ ≢⅝⌂™

│ ∆╢↓≤≤⌂╡⁸╕√⁸ ─ ⌐ ∂≡⁸ ⌐

∆╢ ┼─ ╙ ╕╢⁹ 

 ╕√⁸ ╛ ─ ─ ⌐╟╡⁸∕↓⌐ ∆╢ ─

⅜ ╦╣╢√╘⁸ ∆╢↓≤⌐⌂╢⁹ 

 

►  

 ⱴꜝꜞ▪╛♦fi◓ ⌂≥─ ─ ─ ⅜ ⇔⁸

─ ╙ ⌂ ⌐ ╢ ⅜№╢⁹ 

 ╕√⁸ ─ ⌐╟∫≡⁸ ⅜ ∆╢⁹ 

 

◄  

 Ɽ♃כfi⅜ ╦╢√╘⁸ ≢│ ⅜ ╖⁸

≢│Ɫꜞ◔כfi╛◘▬◒꜡fi⌂≥ ⅜ ⇔ↄ⌂╡⁸

⌂≥─ ⅜ ⅎ╢⁹ ╛ ▪☺▪≢│ ╛

─ ⌐╟╡⁸ ⅜ ↕╣╢⁹ 

 ╕√⁸ ─ ⅜ ⌐ ╦╡⁸↓╣╕≢ ─ ↑ ⌐ ⇔≡

™√ ─Ⱨכ◒⅜ ⌐◦ⱨ♩∆╢↓≤⌐╟╡⁸ ╛

⌐ ⅜ ╣╢ ╣⅜№╢⁹ 

  

○  

 ⌐╟╢ ─ ≢ ⅜ ⇔⁸╕√⁸

⌂ ─ ⅜ ⇔⁸ ⌂ ╩ ↄ ╣⅜№╢⁹ 

 

▬ꜝ☻♩ ☿fi♃כ 

 

─  

 ◄Ⱡꜟ◑כ╛ ⌂≥╩

∂≡ ╩ ∆╢↓≤

⌐ ╘╢↓≤│╙≤╟╡⁸

⌐╟╢ ⌐ ∆╢

↓≤ ⌐≈™≡╙ ⇔≡⅔

ↄ ⅜№╢⁹ 

 

 

 

≤ ─         

₈ ⅛╠ ╩ ╢ ┼─  2012₉ 
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 ⸗♦ꜟ ≤ ─  

⸗♦ꜟ ≤│ 

 ̧ 20 ─ 20 7 22  

 ̧ ●☻ ─ ⌂≥ ─ ⌐ ↑⁸ ™ ╩ →

≡⁸ ⌂ ⌐♅ꜗ꜠fi☺∆╢ ≤⇔≡⁸ ⅜ ⇔√ ⁹ 

 ̧ 20 ⌐ 6 ⁸ 21 ⌐ 7 ⁸ 24 ⌐ 7 ⁸ 25

⌐ 3 ─ 23 ⅜  

≤│ 

 ̧ 23 ─ 23 12 22  

 ̧₈ ה ⌐ ↑√⁸ ─ √⌂ ╩ ∆╢ ₉

╩ ◖fi☿ⱪ♩⌐⁸ ⁸ ⁸ ─ ⌐ ╣√⁸ ™꜠ⱬꜟ─

⌂ ≤⇔≡⁸ ⅜ ⇔√ ⁹ 

 ̧ ⅛╠─ ╩⁸ ⸗♦ꜟ ≤ ═≡ ↄ∆╢⁹ 

 ̧ 23 ⌐ 11 ה ╩  

⸗♦ꜟ ≤ ─  

 

 

 

 

 

 

 

 

 

 

 

( ⁸ ⸗♦ꜟ ⁸ )─  

  

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 

 

 
 

 
  

  
  
  

    

 
(23 ) 

 
(11 ) 

 
 

 
 

 
 

 
 

 
19  

 

 

 

( ) 

( ) 

 

) 

 
 
 

 
 

 
7  

⌐  ⸗♦ꜟ ɖ 
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RCP8.521 ⌐│⁸
2.6 4.8ϴ─ ≤⌂
╢ ⅜ ™ 

RCP2.621 ⌐│⁸
0.3 1.7ϴ─ ≤⌂
╢ ⅜ ™ βRCP  

◦♫ꜞ○ 
β21 2081

2100  

 ─ⱳ▬fi♩ 

─  

 ⌐ ∆╢ ⱤⱠꜟ ⅜ 2014 11 ⌐ ⇔√

│⁸3≈─ ─ ┘ ∆╢ ⌐ ≠⅝⁸

5 ─ ≤⇔≡⁸ ⌐ ∆╢ ╩ ⇔≡™╢⁹ 

 ≈─ ≤  

1 ◦☻♥ⱶ ┘ ⌐≈™≡  

2 ⁸ ⁸ ⁸ ה ─ ⌐⅔↑╢

┘ ⌐≈™≡  

3 ⌐ ∆╢ ⌐≈™≡  

↕╣√ ┘∕─  

 ̧ ◦☻♥ⱶ─ ⌐│ ℮ ⅜ ™↓≤ 

 ̧ ─ ●☻─ ⅜⁸20 ┌ ─ ↕╣√ ─

⌂ ≢№╢↓≤⁹ 

─ ⁸ꜞ☻◒ ┘  

 ̧ ─ │⁸ ╩ ╢ ⌂ ╩≤╠⌂⅛∫√

│ 2.6 4.8ϴ≤⌂╢ ⅜ ™↓≤ 

 ̧ ϴ ─ │ №╡⁸≥─ ⌐⅔™≡╙ ─ ╩ ∆╢↓≤ 

ᵑ2050 ╕≢⌐ ●☻─ ╩ 40 70 (2010 )∆╢↓≤ 

ᵒ21 ╕≢⌐ ●☻─ ╩╒╓♀꜡⌐∆╢↓≤ 

 

 ─ 1986- 2005 ≤─  

 

 

 

 

 

 

 

 

 

 

 

≤  

 ̧ ≤ │⁸ ⌂ ≢№╢↓≤ 

 ̧ ⌂ ≤ ─ │⁸ ─ ⁸ ⁸

─ ─ ≤ꜞfi◒↕∑√ ≢⁸╟╡ ≤⌂╢↓≤ 
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 ≢─ ┘ ─  

─  

    1990                2000                 2010                 2020   

  

 

 

 

   

  

 

 

 

   

  

 

 

 

   

  

 

 

 

   

 

─  

▪  

 2015 11 30 12 13 ⌐⁸ⱨꜝfi☻הⱤꜞ≢ 196◌ ה ⅜ ⇔≡⁸

21 COP21⁸ 11

CMP11 ⅜ ↕╣√⁹ 

▬  

▪ ₈Ɽꜞ ₉─  

 Ɽꜞ ⌐ ╦╢ 2020 ─ ●☻ ─√╘─

√⌂ ╖⁹ │∂╘≡⁸∆═≡─ ⅜ ∆╢ ⌂ ⁹ 

ₒ ₓ 

╩ ⅛╠ 2ϴ╟╡ ↄ ∟⁸1 5ϴ ⌐ ⅎ

╢ ╩  

│⁸ ╩ 5 ↔≤⌐ ⇔≡ ∆╢⁹ ─ ●☻

╩ ∆╢⁹ 

╩ ╗ ─ ┘ ⌐ ╗⁹ ─ ה ⅛

╠─ ╩ ∆╢⁹ 

ⱷ◌♬☼ⱶ ∆╢ │⁸ ╩ ⇔⁸ ≤ ╩

⇔⁸ ⌂ ⌐ ─ ╩ ∆╢⁹ 

╩ ⇔⁸ ╩ ⇔⁸ ╩ ↕∑╢ ╩

⁹ │ ⱪ꜡☿☻ה ╩ ⁹ 

 
 
 

(1992) 

 
 
 

(1994) 

COP3 
 

 
(1997) 

 

 
(2005) 

 
 

1  
(2008- 2012) 

 
 

2  
(2013- 2020) 

  

 
COP16  

 
 

(2010) 

2020

 

2005
3.8%  

 

2000

 

COP17 

 
(2011) 

 

 
 

 

2015 COP21
2020
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│ ⅝ ⅝ ≤ ⌐ ⇔≡⁸ ╩ ∆╢ ╩

∆╢⁹ ─ │⁸ ⌂ ─ │ ─ ╩ ↕╣╢⁹ 

ה ─ ╩ ∆╢√╘─ ╖╩ ⁹ 

╩ ∆╢ ─ ⌐╟╡⁸ ╩ ⁹ 

≤ ╩ ≤⇔⁸ ↕╣ ─№╢ ╖╩ ⁹ 

│⁸ ─ ≢ ╩ ⇔⁸ ─ ꜠ⱦꜙכ ╩ ↑╢⁹ 

↔≤⌐ ─ ╩ ⁹ 

◌ ⅛≈ ─ % ─ ─ ─ ⁹ 

▬ ∕─ ─  

 ⁸ ─ ⁸ ⌐ ∆╢ 2013 2015 ꜠ⱦꜙ⁸כ

⁸꞉ ꜟ◦ꜗ꞉ ⱷ◌♬☼ⱶ⁸ ⱷ◌♬☼ⱶ≤ ─ ⱷ◌♬☼ⱶ─

⁸ ─ ⌐ ∆╢ ─COP/CMP ⅜ ↕╣√⁹ 

► ─  

 COP22│⁸2016 11 ≢ꜙ◦◔ꜝⱴה◖♇꜡⸗⌐ ↕╣╢ ⁹ 

 

─  

 

 2025 - 26% - 28%(2005 ) 28%  

EU 28  2030 - 40%1990  

 2030 - 26%2013  

 2030 - 25 - 30%1990  

 2030 - 30%2005  

 2030 - 26 28%2005  

 2030 - 50 1990  

 2030 - 40%1990  

 2030 - 37%BaU  

 

 2030 GDP - 60 - 65%(2005 ) 2030  

 2030 GDP - 33 - 35 2005  

 2030 - 25 BaU  

 2025 - 37% 2030 - 43%2005  

 2025 50  

 

─ ─  

 1990  2005  2013  

 
 

2030  

 

2030  

 

2030  

 
 

2025  

 

2025  

 

2025  

 
 

2030  

 

2030  

 

2030  
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 ⅜ ─ ●☻ 2014( 26) β  

 

2014 13 6,400  

14 800 3.1%4,400  

( )  

2005 13 9,700 2.4%3,300  

( HFCs  ) 

β₈ ₉ ⌐ ⌐ ∆╢  

●☻ ─  

 

 

 

 

 

 

 

 

 

 

●☻─  

 2005  2013   2014 (2005 )  

 1,397 100% 1,408 100%  <- 3.1%>  1,364 (- 2.4%) 100% 

(CO2) 1,306 93.5% 1,312 93.2%  <- 3.5%>  1,265 (- 3.1%) 92.8% 

 
 1,219 87.3% 1,235 87.7%  <- 3.7%>  1,189 (- 2.4%) 87.2% 

 86.9 6.2% 76.5 5.4%  <- 0.4%>  76.2 (- 12.3%) 5.6% 

CH4  38.9 2.8% 36.1 2.6%  <- 1.6%>  35.5 (- 8.9%) 2.6% 

N2O  24.5 1.8% 21.5 1.5%  <- 2.9%>  20.8 (- 15.0%) 1.5% 

 27.7 2.0% 38.8 2.8%  <+8.3%>  42.0 (+51.7%) 3.1% 

 

HFCs 12.8 0.9% 32.1 2.3% <+11.5%> 35.8 ( +180.0%) 2.6% 

PFC  8.6 0.6% 3.3 0.2%  <+2.5%>  3.4 (- 61.0%) 0.2% 

SF6  5.1 0.4% 2.1 0.1%  <- 1.8%>  2.1 (- 59.1%) 0.2% 

NF3  1.2 0.1% 1.4 0.1% <- 39.0%>  0.8 (- 33.5%) 0.1% 

 

─◄Ⱡꜟ◑כ ה   

 2005  2013   2014 (2005 )  

 1,219 100% 1,235 100%  <- 3.5%>  1,189 (- 2.4%) 100% 

 457 37.5% 432 35.4%  <- 1.4%>  426 (- 6.8%) 34.9% 

 240 19.7% 225 18.5%  <- 3.4%>  217 (- 9.5%) 17.8% 

 239 19.6% 278 22.8%  <- 6.2%>  261 (- 9.2%) 21.4% 

 180 14.8% 201 16.5%  <- 4.8%>  192 (- 5.3%) 15.8% 

 104 8.5% 98.9 8.1%  <- 5.3%>  93.7 (- 9.6%) 7.7% 

  

( CO2 ) 

( CO2 ) 
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 ─ (  

 

IPCC  

2013 

 

2020  

 

 

 

2030 2013 26.0 2005 

25.4  

 

 

 

 

 

 

 

 

 

 

 

ACE2.0
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2030 2013 26.0 2005 25.4  

 

 

  

  2030  2013  2005  
  927 1,235 1,219  
  401 429  457  
  168 279  239  
  122 201  180  
  163 225  240  
  73 101  104  

t-  

  

 2030  2013  2005  
 70.8 75.9 85.4  

 31.6 36.0 39.0  
 21.1 22.5 25.5  

t-  

  

  2030  2013  2005  
  28.9 38.6 27.7  
 s 21.6 31.8 12.7  
 s 4.2 3.3  8.6  
  2.7 2.2  5.1  
  0.5 1.4  1.2  

t-  

 

2030 2,780 

910  

 

 

2030  
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(  ) 
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COOL CHOICE

 

 

 

 

 

 

 

 

 

 

JBIC NEXI JCM 

NEDO

JICA ADB
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8.7  
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─ ⌐ ∆╢ ⁸  

▪  

 ╩ ∆╢√╘⁸ ⌂≥⌐╟╢ ●☻─

⌂≥╩ ∆╢↓≤⌐╟╡⁸ ה ─ ─ ≢ ⌂ ─

⌐ ⇔⁸ ─ ⌐ ∆╢⁹ 

▬  

ה ●☻─ CO2⁸CH4⁸N2O⁸HFCs⁸PFCs⁸SF6⁸NF3─ 7 )  

ה ⁸ ⁸ ⁸ ─  

ה ⌐ ∆╢₈ ₉─ ⁸  

ה ┘ ─ ┘  

ה ┘ ⁸ ⅜ ⌐ ╘╢═⅝  

ה ─  

ה ●☻─ ⌐ ∆╢ ┼─  

ה ⌐╟╢₈ ₉─  

ה ⌐╟╢₈ ☿fi♃₉כ─  

ה ⌐╟╢₈ ☿fi♃₉כ─  

ה ┘ ⌐╟╢ ה ─ ⌐╟╢ ─ ה  

ה ⌐ ≠ↄ ─ ⌐ ™╢ ─  

ה ⌐╟╢ ●☻ ה ה         ⌂≥ 

◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ( ◄Ⱡ )  

▪  

 ⌐ ∂√ ─ ⌐ ∆╢√╘⁸ ⁸ ⁸

┘ ⌐≈™≡⁸◄Ⱡꜟ◑כ─ ─ ╛ ─

╩ ⌐ ╘⁸ ─ ⌂ ⌐ ∆╢ 

▬  

ה ≤∆╢◄Ⱡꜟ◑⁸│כ ⁸ ⁸ ⁹ β ה │ ⁹ 

ה │⁸ ⁸ ⁸ ⁸ ⁹ 

ה ⌐ ∆╢ ◄Ⱡꜟ◑כ ─ ⁸◄Ⱡꜟ◑כ

⁸◄Ⱡꜟ◑כ ─ ⁸ ⌂≥  

ה ┘ ⁸ ⌐ ∆╢ ◄Ⱡꜟ◑כ ⌂

─ ⁸ ⌂ ─♩ⱨ◦ꜟ♄כ⸗⁸ ⁸ ⌂≥  

ה ─ ┘ ⌐ ∆╢ ◄Ⱡꜟ◑כ ─◄Ⱡꜟ◑כ

─ ה ⁸ ה ─ ⁸ ⌂≥  

ה ⌐ ∆╢♩♇ⱪꜝfi♫כ ⁸ ↕╣≡™╢ ─

℮∟⁸ ╙ ╣√ ─ ⌐ ≠⅝ ╩ ╘⁸ ⌐ ╩ ╘╢╙─⁹

│ 28 ( ⁸◄▪◖fi )⁸ │ 3 ( ⁸◘♇◦ )⅜ ⁹  

 

 



  

 

137 

◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢  

▪  

 ◄Ⱡꜟ◑כ─ ⅜◄Ⱡꜟ◑כ─ ה ⌂ ≤ ─ ╩

╢ ≢ ≢№╢√╘⁸ ◄Ⱡꜟ◑כ─ ה ╩ ⇔⁸ ─

⌂ ≤ ─ ⌐ ∆╢⁹ 

β ₈ ◄Ⱡꜟ◑כ─ ┘ ─ ⌐ ∆╢ ₉⅜ 26

6 ─ ≢ ⁹ 

▬  

ה ◄Ⱡꜟ◑₈╩כ ⁸ ⁸ ●☻ ─ ╩ ↄ ⁸

╩ ⌐ ╠╣√◄Ⱡꜟ◑כ╩ ↄ ⁸ ┘ ₉≤ ⁹ 

ה ⌐╟╢ ◄Ⱡꜟ◑כ─ ─ ה  

ה ⌐╟╢ ⌐ ∆╢ ◄Ⱡꜟ◑כ ─ ה  

ה ⌐╟╢ ─ ╛ ─ ╩ ╘╢ ─√╘─    ⌂≥ 

◄Ⱡꜟ◑כ ⌐╟╢ ◄Ⱡꜟ◑כ ─ ┘ ◄Ⱡꜟ◑כ

─ ⌂ ─ ⌐ ∆╢ ◄Ⱡꜟ◑כ  

▪  

 ◄Ⱡꜟ◑כ ⅜ ∆╢◄Ⱡꜟ◑כ─ ╩ ⅜ ╘≡

⅔╡⁸ ─ ⅜ ≢№╢√╘⁸ ◄Ⱡꜟ◑כ ─ ┘ ◄

Ⱡꜟ◑כ ─ ╩ ∆╢ ╩ ∏╢↓≤⌐╟╡⁸◄Ⱡꜟ◑כ─

⅛≈ ⌂ ─ ╩ ╡⁸ ─ ⌂ ⌐ ∆╢⁹ 

▬  

ה ⁸ ┘ ─ ─ ⁸Ᵽ▬○ⱴ☻─ ┘

╛ ●☻─ ⌐⅔↑╢꜡☻─ ─ ╩ ∂≡⁸ ◄Ⱡꜟ◑כ

─ ┘ ◄Ⱡꜟ◑כ ─ ⌂ ╩  

ה ⅜ ⌂ ─ ≤●▬♪ꜝ▬fi≤⌂╢ ╩  

ה ⌐ ╠⇔ ⅜ ⌂ │⁸ ⅜ ה  ⌂≥ 

◄Ⱡꜟ◑כ ─ ⌐ ∆╢ ◄Ⱡꜟ◑כ  

▪  

 ◄Ⱡꜟ◑כ─ ה ⌂ ╩ ∆╢√╘⁸ ◄Ⱡꜟ◑כ ⌐ ∆╢

─ ╛ ⌂ ╩ ⇔⁸ ─ ⌂ ≤ ─ ⌐

∆╢⁹ 

▬  

ה ◄Ⱡꜟ◑⁸╩כ ◄Ⱡꜟ◑כ≤ ⇔⁸ ≢Ᵽ▬○ⱴ☻⁸ ⁸

⁸ ⁸ ⁸ ≤ ⁹ 

ה ⌐╟╢ ◄Ⱡꜟ◑כ ╩ ⌐ ∆╢ ─  

כ◑ꜟⱠ◄ה ⌐ ∆╢ ◄Ⱡꜟ◑כ ─  

ה ◄Ⱡꜟ◑כ ●▬♪ꜝ▬fi─ ה ≤ ┼─ ה   

ה ─ ◄Ⱡꜟ◑כ ⌐⅔↑╢ ┼─    

ה ◄Ⱡꜟ◑כ ╩ ℮ ┼─  
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⌐╟╢ ◄Ⱡꜟ◑כ ─ ⌐ ∆╢  

▪  

 ◄Ⱡꜟ◑כ─ ⅜◄Ⱡꜟ◑כ─ ה ⌂ ┘ ─

⌐ ≢№╢√╘⁸ ⌐╟╢ ◄Ⱡꜟ◑כ ─ ─ ⁸

⌐≈™≡ ⌂ ╩ ∏╢↓≤≢ ╩ ⇔⁸ ─ ⁸

╛ ⁸ ─ ⌂ ⌐ ∆╢ 

β ─ ⌐ ™⁸ ₈ ⌐╟╢ ◄Ⱡꜟ◑כ ─ ─ ⌐

∆╢ ₉│ ↕╣√⁹ 

▬  

ה ◄Ⱡꜟ◑כ ⁸ ⁸ (3 kW )⁸ ⁸Ᵽ▬○ⱴ☻

⅛╠≈ↄ╠╣√ ╩⁸ ⅜ ╘√ ≢⁸ ⅜ ™ ╢↓≤╩

↑╢ ⁹ 

ה ™ ╡⌐⅛⅛╢ │⁸ ─ ⅜ ⌐ ∂≡ ∆╢⁹ 

 

▪  

 ⌂ ⁸ ⁸ ─ ─ ⌐ ⇔√

─ ┘ ─ ╩ ╡⁸ ╩ ∆╢√╘⁸ ─

⌐ ∆╢ ⌐≈™≡ ╘╢≤≤╙⌐⁸ ⌐⅔↑╢

─ ╛₈ ₉╩ ╘╢√╘─ ╩ ∂≡⁸

─ ╩ ⇔⁸ ⌂ ┘ ⌐ ∆╢⁹ 

▬ ◖fiⱤ◒♩◦♥▫  

ה │ ⌐≈™≡ ╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

ה │ ⌐ ≠⅝⁸ ─ ┘

⁸ ⁸ ─ ⌐ ⇔₈ ₉╩ ≢⅝╢⁹ 

₈ה ₉│⁸ ╛ ─ ⌐╟╢◖fiⱤ◒♩⌂╕∟

≠ↄ╡≤ ≤─ ⌐╟╡⁸a ◖fiⱤ◒♩◦♥▫ Ⱡ♇♩꞉כ◒ ─e

╕∟≠ↄ╡╩ ╘╢╙─⁹ 

₈ה ₉─ ⌐│⁸№╠⅛∂╘⁸ ╩ ≤⇔√ ─

╛ ≢─ ⅜ ≢⁸ │ ∟⌐ ⇔⌂↑┌⌂╠⌂

™⁹ 

ה ⌐│₈ ₉≤₈ ₉╩ ╘╢↓≤

⅜ ≢№╡⁸ ⅝ ─ ⌂ ╩ ╘╢₈ ₉╛ ─

ה ─ ⌐ ∆╢₈ ₉╩ ╘╢↓≤⅜≢⅝╢⁹ 

₈ה ₉│⁸ ─ ⌐╟╡ ⅜▫♥♬ꜙⱦ☻╛◖Ⱶכ◘

⌐ ↕╣╢╟℮⁸ ╩ ∆═⅝ ⁹ 

₈ה ₉│⁸ ה ה ─ ╩ ─ ╛

⌐ ⇔ ⇔⁸ ─☻ⱦכ◘ ⌂ ╩ ╢ ⁹ 

₈ה ₉⌐ ↕╣√ ⌐≈™≡│⁸ ╛ ⁸

⁸ ⁸ ה ─ ⌂≥─ ⅜ ↑╠╣≡™╢⁹ 
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─ ┘ ⌐ ∆╢  

▪  

 ⌂ ─ ⁸ ─ ⌐╟╢ ─ ─

─ ─ ⌐ ⇔⁸ ⌐╟╢ ─ ╩ ╢√╘─ ≤

⌂╢ ╩ ה ╩ ∆╢√╘⁸₈ ₉─

╛ ─ ⌐╟╡⁸ ⌐⅔↑╢ ╛

╩ ⇔⁸ ⅛≢ ⌐ ∟√ ─ ⌐ ∆╢⁹ 

▬ ◖fiⱤ◒♩◦♥▫  

ה │ ─ ה ─ ⌐ ∆╢ ╩ ╘╢⁹ 

ה │⁸ ⌐ ≠⅝ │ ≢₈ ₉

╩ ∆╢↓≤⅜≢⅝╢⁹ 

₈ה ₉│⁸a ◖fiⱤ◒♩◦♥▫ Ⱡ♇♩꞉כ◒ₑ─ ⅎ

≢⁸ŋ ⅜ ≤⌂╡⁸o ╕∟≠ↄ╡≤ ⇔⁸ɔ ⌂ Ⱡ

♇♩꞉כ◒─ ╩ ∆╙─⁹ 

₈ה ₉─ ⌐│⁸№╠⅛∂╘⁸ ╛ ─ ╩

↕∑╢ ╩ ∂⁸ ╛ ─ ┘

≤ ⅜ ≢⁸ │ ╛⅛⌂ ┘ ┼─ ⅜ ⁹ 

₈ה ₉⌐ ≠⅝ ─ ╩ ≡ ⇔√₈

₉⌐≈™≡⁸ ─ ╩ ↑√ ⁸

─ ╛ ⌂ ╩ ↑╢↓≤⅜≢⅝╢⁹ 

─ ─ ⌐ ∆╢ (◄◖╕∟ )  

▪  

 ⌐ ℮ │ ≢ ↄ ∂≡™╢↓≤⅛╠⁸ ─

╩ ∆╢ ╩ ⇔⁸ ⌐╟╢ ╕∟≠ↄ╡ ─

⅛╠⁸₈ ─ ₉╛₈ ─ ₉╩ ╘╢≤≤╙⌐⁸

─ ╩ ∏╢↓≤⌐╟╡⁸ ─ ╩ ∆╢⁹ 

▬  

ה ⁸ ┘ │⁸ ─ ─ ⌐ ∆╢₈

₉╩ ∆╢⁹ 

ה │₈ ₉⌐ ⇔≡⁸ ⌐⅔↑╢₈ ╕∟≠ↄ╡

─ ⁸ ─ ⁸ ─ ⁸ ה

⁸ ╛ ─ ⌐ ∆╢ ─ ─√╘─ ╛ ─

₉╩ ≢⅝╢⁹ 

ה │⁸₈ ╕∟≠ↄ╡ ₉⌐ ⇔≡₈ ₉╩

⇔⁸ ─ ╩ ↑⁸ ─ ╩ ↑╢↓≤⅜≢⅝╢⁹ 

ה ה ה ─ │⁸₈ ╕∟≠ↄ╡ ₉⌐ ⇔≡

╩ ∂≡ ⇔√₈ ₉─ ╩ ⅛╠ ↑√ ⁸

─ ╩ ↑√╙─≤╖⌂↕╣╢⁹ 

ה │₈ ₉─ ╩ ⅛╠ ↑√ ⁸

─ ╩ ↑√╙─≤╖⌂↕╣╢⁹ 
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ה │⁸₈ ╕∟≠ↄ╡ ₉⌐ ≠⅝⁸ ─

│ ╩ ∆╢√╘⁸ ≤₈ ₉╩ ⇔⁸ ─

⅜≢⅝╢⁹ 

ה │⁸ ─ ╩ ↑≡₈ ╕∟≠ↄ╡ ₉⌐ ↕╣√

─ ╩ ℮↓≤⅜≢⅝╢⁹ 

ה ⌐ ∆╢ ─ ⁸ ╩⇔╟℮≤∆╢ │⁸₈

₉╩ ⇔⁸ ─ ╩ ↑⁸ fiכ꜡ ─

╩ ↑╢↓≤⅜≢⅝╢⁹⌂≥ 

─ ─ ⌐ ∆╢  

▪  

 ⌂ ⅜ ⌐ ⌂ ≢ ↕╣╢↓≤⅜ ─ ┘ ┼

─ ─ ╩ ╢ ≢ ≤⌂∫≡™╢√╘⁸ ─

╛ ⌐ ≠ↄ ─ ⌐ ∆╢ ╩ ∂╢⁹ 

▬  

ה │⁸ ─ ─ ⌐ ∆╢₈ ₉╩ ╘⌂↑╣

┌⌂╠⌂™⁹ 

ה ╩ ⇔⁸ ⌐ ╩ ⅔℮≤∆╢ │⁸₈

₉⌐≈™≡ ─ ╩ ↑⁸∕─ ⌐ ∆╢ ─

╩ ↑╢↓≤⅜≢⅝╢⁹ 

─ ⌂ ≤ ─≤╣√ ◄Ⱡꜟ◑כ ─ ─

⌐ ∆╢  

▪  

 ⌐⅔↑╢ ◄Ⱡꜟ◑כ ─ ⌐≈™≡⁸ ─

≤─ ╩ ⌐ ℮≤≤╙⌐⁸ ─ ─ ⌂ ⌐ ∆

╢ ╩ ∑≡ ℮↓≤⌐╟╡⁸ ─ ⌂ ≤ ─≤╣√

◄Ⱡꜟ◑כ ╩ ⇔⁸ ─ ╩ ╢⁹ 

▬  

ה │⁸ ─ ⌂ ≤ ─≤╣√ ◄Ⱡꜟ◑כ ─

─ ⌐╟╢ ─ ⌐ ∆╢₈ ₉╩ ╘╢⁹ 

ה │₈ ₉⌐ ≠⅝₈ ₉╩ ≢⅝╢⁹ 

ה │⁸₈ ₉─ ה ⌐№√╡⁸ ⁸ ⁸

┘ ⅛╠⌂╢₈ ₉╩ ≢⅝╢⁹  

ה │₈ ₉⌐ ⇔√₈ ₉─ ╩ ⅛╠ ↑

√ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

┘ ⌐ ≠ↄ ה ─ ╩ ↑╢↓≤⅜≢⅝╢ 

ⱨ꜡fi ─ ─ ┘ ─ ⌐ ∆╢ ⱨ꜡fi  

▪  

 ○♂fi ≢№╡⁸ ≢№╢ⱨ꜡fi ─ ┼─ ╩

∆╢√╘⁸ ─ ╛ ─ ⌐ ∆╢ ⁸ ╛ ─
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╩ ╘⁸ ⌂ ╩ ∂╢↓≤⌐╟╡⁸ ה ─ ─ ≢

⌂ ─ ⌐ ⇔⁸ ─ ⌐ ∆╢⁹ 

β ₈ ⌐ ╢ⱨ꜡fi ─ ┘ ─ ─ ⌐ ∆╢

ⱨ꜡fi ₉⅜⁸ 25 6 ─ ≢ ⁹ 

▬  

ה ≤⌂╢₈ⱨ꜡fi ₉│⁸ ⱨ꜡fi ┘ ⱨ꜡fi─ ⁹ 

ⱨ꜡fiה ─ ה ╩ ℮ │⁸₈ ה ∆╢ⱨ꜡fi ─

─ ₉╛₈ⱨ꜡fi ⅛╠─ ─ ⌐ ⌂ ─

┘ ─ ₉ ─ⱨ꜡fi ─ ─ ⅜ ╘╠╣╢⁹ 

ה │⁸ ≢ ⌐ ↕╣≡™╢ⱨ꜡fi ≢⁸ ⌐ ⅜ ⌂

╩₈ ₉≤⇔≡ ∆╢⁹ 

ה ─ ה ╩ ℮ │⁸₈ ⌐ ↕╣╢ⱨ꜡fi ─

─ ₉⁸₈ ─ ה ⌐⅔↑╢ⱨ꜡fi ─ ─ ₉ ┘₈

∆╢ⱨ꜡fi ⌐ ∆╢ ─ ₉─ⱨ꜡fi ─ ─ ⅜ ╘╠╣╢⁹ 

ה ─ │⁸ᵑ ⌐⅔↑╢ⱨ꜡fi

─ ⅎ™ ≤⇔≡⁸₈ ה ─ ₉⁸₈ ה ₉⁸

₈ ⅎ™ ⌐⅔↑╢ⱨ꜡fi ─ ─ ₉⁸₈ ה ─ ה

₉⅜ ╘╠╣⁸╕√⁸ ⅜ ⅎ™⇔√ ─ ┼─ ╛⁸ ה

⁸ ─ ┼─ ╛ ─ ⅜ ≤↕╣≡™╢⁹ 

₈ה ⱨ꜡fi ₉│⁸ ─ ⅜ ≤↕╣≡™╢⁹ 

₈ה ⱨ꜡fi ₉ │₈ⱨ꜡fi ₉│⁸ ┘

─ ╩ ↑╢ ⅜№╢⁹ 

ⱨ꜡fiה ─╖∞╡⌂ ─ 1 ─ │ 50 ─  

─ ⌐ ∆╢ ꜞ◘▬◒ꜟ  

▪  

 ⌐╟╢ ─ ╡⁸ ╩ ⅛≈ ⌐

∆╢↓≤⌐╟╡⁸ ─ ⁸ ┘ ─ ╩ ∂≡⁸

─ ≤ ─ ─ ╩ ╢⁹ 

▬ ⱨ꜡fi  

ה ≤⌂╢ⱨ꜡fi │ ◄▪◖fi⌐ ╕╣╢ ⱨ꜡fi ⱨ꜡fi⁹ 

ה │⁸ꜞ ◘▬◒ꜟ ─ ┘ ─ ┼─ ⅝

⇔╩ ℮⁹ 

ה ─ │⁸ ⅛╠ ╩ ⅝ ╡⁸ⱨ

꜡fi │ ⌐ ⅝ ∆⁹ 

ⱨ꜡fiה ─ │⁸ ⅛╠ⱨ꜡fi ╩

⇔⁸∕─ⱨ꜡fi ╩ ╠ ∆╢ ╩ ⅝⁸ ⌐ ⅝ ∆⁹ 

ה ┘ ─ │⁸ ─ꜞ◘▬◒ꜟ

╩ ™⁸◄▪Ᵽ♇◓ ╩♩☻♄כ♄♇꜠ꜙ◦╛ ⌐ ⅝ ∆⁹ 

ה │ │⁸ ⅛╠ ∆

╢ⱨ꜡fi ⁸◄▪Ᵽ♇◓ ╩♩☻♄כ♄♇꜠ꜙ◦┘ ⅝ ╡⁸ꜞ ◘▬◒ꜟ ⱨ

꜡fi ⌐≈™≡│ ╩ ℮⁹  
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ꜞ◘▬◒ꜟ  

▪  

 ─ ┘ ⌐╟╢ ─ ה ⁸

╩ ⅛≈ ⌐ ∆╢√╘─ ╩ ∂⁸ ─ ┘

─ ⌂ ╩ ∂≡⁸ ─ ⌂ ┘ ─ ⌂ ─

╩ ╢⁹ 

▬ ⱨ꜡fi  

ה ≤⌂╢ │⁸ ◄▪◖fi⁸♥꜠ⱦ Ⱪꜝ►fi ה ⱪꜝ☼ⱴה

⁸ ה ⁸ ה ─ ⁹ 

  β ◄▪◖fi╛ │ ⁸ⱨ꜡fi ≢ ⁹ 

ה │⁸ ╩ ⌐ ⅝ ∆⁹ 

ה ╩ ╗⁹ │⁸ ⅛╠ ⅝ ∫√ ╩ ⱷכ

כ◌ ⌐⁸ ≢ ⅝ ∆⁹  

ה ⱷכ◌כ │⁸ ≢ ⅛╠ ⅝ ∫√ ╩ꜞ

◘▬◒ꜟ∆╢⁹ │⁸ꜞ◘▬◒ꜟ 55₩82 ─ ╛⁸ ◄▪

◖fi⁸ ה ⁸ ה ⱥכ♩ⱳfiⱪ ─╙─ ⅛╠─ⱨ

꜡fi ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐╟╢○♂fi ─ ⌐ ∆╢ ○♂fi  

▪  

 ₈○♂fi ─ fiכ▫►─╘√─ ₉ ┘₈○♂fi ╩ ∆╢ ⌐

∆╢⸗fi♩ꜞ○כꜟ ₉─ ⅛≈ ⌂ ╩ ∆╢√╘⁸ ─

⁸ ┘ ─ ⌐ ∆╢ ╩ ∂⁸ ─ ─

┘ ─ ⌐ ∆╢⁹ 

▬  

ה │⁸⸗fi♩ꜞ○כꜟ ⌐ ↕╣√ ≢⁸ ⱨ꜡fi╩│∂╘⁸Ɫ꜡

fi⁸ fi⁸♃◄꜡꜡◒ꜞ♩1ה1ה⁸1 ⱨ꜡fi ⁸ ⁸

ⱷ♅ꜟ⌂≥⁹β │⁸ ≤╙ ⌐ ⁹ 

fi♂○ה ─ ה ─ ⁸ ─ ⌐ ∆╢ ╩ ⁹ 

ה ⁸ ⱷ♅ꜟ⁸ ♩ꜞ◒꜡꜡◄♃fi─ │⁸

─ ⅜ ⁹ 

ה ⁸ ⱷ♅ꜟ─ │⁸ ⅛╠ ╩ ↑√ ⌐ ╡⁸ ─ ╩

↑╢↓≤⅜≢⅝╢⁹ 

ה ≡─○♂fi ─ │⁸ ≤⇔≡ ↕╣╢ ⌐ ╠╣⁸ ⌂

─ ─ ⌐ ⇔≡⁸ ─ ╩ ↑╢↓≤⅜≢⅝╢⁹ 

ה ≡─○♂fi ─ │⁸ ≤⇔≡ ↕╣╢ ─ ─

⅜ ⁹ 

 










