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 ╦⅜ │ 2008 ◒♇ꜛ◦ⱴfiכꜞ─ ⁸ ™ ─ ⌐ ⇔╪≢™╢⁹ ─

↓∕ ≤⅛◒ꜞ▪⇔√⅜⁸∕─ ─ │ ╛⅛≢ GDP │◦ꜛ♇◒ ─ ⌐ ∫

≡™⌂™⁹↓─ ⁸ ⁸Ⱪꜝ☺ꜟ⁸▬fi♪╩│∂╘≤∆╢ ╛ ASEAN ─ │

⇔ↄ⁸ ⌐⅔↑╢ ╩ ╘≡™╢⁹ 

 ◦ꜛ♇◒╩ ∆╣┌⁸ ─╙≤─ ⌐ ╣╢≤ ⅎ╢ │ ⌂™≢№╤℮⁹ ⁸

≢ ⅝≡™╢ │ ─╙─≢│⌂ↄ⁸ ה ⌂╙─∞⅛╠≢№╢⁹ 

 

 ↓─ │ 4≈─ ⅝⌂ ≤⇔≡ ≢⅝╢⁹ 

 ∕─ 1│⁸ⱷ●◖fiⱭ♥▫◦ꜛfi≢№╢⁹ ─ ⌐ ℮ ─ ≤ ─

⌂ ™ →⌐╟∫≡ ╛ │ ⇔⁸ ⌂ ╩ ⅎ≡™╢⁹ 

 ∕─ 2│⁸ ≢№╢⁹ ╛ ─ ⌂≥ ⅜ ∆╢

─ ╖│ ⇔≡⅔╡⁸ ─ ─╛╡ ╩ ⅎ╢⅛⁸№╢™│ ╩ ⅎ╢⅛⇔

⌂™ ╡ │ ⇔∕℮⌐⌂™⁹ 

 ∕─ 3│⁸ ─ ─ ™≢№╢⁹ ⇔≡™╢ ╛ ─ ╩▪☺▪ ⅜

⌐ ™⅛↑≡™╢⁹↕╠⌐⁸∕─ ╩ ⅜ ™⅛↑≡ ∆╢⁹ 

 ∕─ 4│⁸ ⌂ ≢№╢⁹ ─ ─ ⌐╟∫≡ ╛ ⅜

≢ ⇔≡™ↄ⁹╦⅜ ⅜ ─ⱢⱩ⌐⌂╣╢⅛≥℮⅛⅜ ≤⌂╢⁹ 

   

 ↓╣╠─ │╦⅜ ⌐≤∫≡Ⱨfi♅≢№╡♅ꜗfi☻≢№╢⁹ ⌐∞↑ ∆╣

┌Ⱨfi♅≢№╢⅜⁸ ⌐ ╪∂≡ ╡ ╪≢⅝√ ╛ ─ ╩ ⅛∑╠

╣╣┌♅ꜗfi☻≢№╢⁹╦⅜ │ ⌐ ∆╢╟℮ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

≢◒♇ꜛ◦ⱴfiכꜞ  ╩ ╢ ╩ ∫√ ⌐│⁸ ⌐ ─

─ ╩ ⌐ ∂╢⁹ ⌐ ⇔√ ⇔™ ∟Ɽ♃כfi─ ⁸∆⌂╦∟

─Ᵽכ☺ꜛfi▪♇ⱪ⅜ ≢№╢⁹ 

 

 ∕↓≢⁸↓─ ⌐⅔™≡│⁸ ⌡ 10 ─ ─ ⌐☻ⱳ♇♩ꜝ▬♩╩

≡≡ ─ⱦ☺ꜛfi╩ ∆╢↓≤≤⇔√⁹ 

 ↄ─ ₁≤≤╙⌐⁸↓─ⱦ☺ꜛfi╩ ≡⁸ ⇔≡™ↄ↓≤⅜≢⅝╣┌ ™≢№╢⁹ 
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Γ Δ ─   WAY ─  

 

 

 

 

 

₆◄♇☿fi☻₇ 

 

 │⁸ ─≥─ ╟╡╙╙─≠ↄ╡╩ ⅝ →⁸

─ ⌐ ⅎ≡⅝√⁹↓─ ╩Γ WAYΔ≤ ∆╢⌂╠┌⁸

│∕─ ╩ ∆⁹ 

 ─ ─ 1≈ │⁸ ─☼כ♬─ ╩ ⅎ√₈╙─₉

─☻ⱦכ◘≥ ─ ⌐⁸╙─≠ↄ╡─ √⌂ ╩ ∆↓≤≢№

╢⁹ 

 2 ≈ │⁸ ⌐ ∆╢ ⅛╠─ ⌂╢ ≢№

╢⁹ 

 ↓─ 2≈╩ ╕ⅎ⁸ ⁸ ⁸ ה

ꜞ◘▬◒ꜟ ⁸ Ⱬꜟ☻◔▪ ⁸ ─ 5≈╩ ≤∆╢

╙─≠ↄ╡≤◘כⱦ☻─ ⇔√ √⌂ ─ ╩ ∆⁹ 
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─ ╩ ╘╢ 

 

 ( )  ─ ≤ⱳ♥fi◦ꜗꜟ─  

 

 ₒ ─ ₓ 

─ │⁸ ⱬכ☻≢ 80 ─ 15 ⁹∟⌂╖⌐

│ 13.5 ≢№╢⁹ ─ │⁸ ≤ ═ 2 ─►▼▬♩⅜ ⅝™↓≤

≢№╢⁹ ⱬ⁸1≢☻כ 1 │ 1 ⁸2 38 │ 25 ⁸3

61 │ 74 ≤⌂∫≡™╢ ™∏╣╙ 2007 ⁹ 

  

₆ ₇ ─ ≤ ─ 2007  

╟╡ 

 

 

₆ ₇ ⌐ ╘╢ ─ 2008  

  ╟╡ 

  

2 ─⌂⅛≢╙►▼▬♩─ ⅝™ ─ │⁸ ⱬכ☻≢ 90

─ 27 ≢№╢⁹ ⌐ ╘╢ ─►▼▬♩│ ⱬ⁸≢☻כ
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37.0 │ 19.0 ⁸ 15.3 │ 15.4 ⁸ 10.3

│ 12.0 ⁸ 5.0 │ 8.4 ⁸ 4.5 │ 7.3 ⁸ 3.6

│ 4.5 ≤⌂∫≡⅔╡⁸ ≤ ⇔≡ ⌐ ⇔≡™╢ ™∏╣╙ 2008

⁹ 

 │⁸2008 │≢╕◒♇ꜛ◦ⱴfiכꜞ─ ╛ ╩ ≤∆╢

─ ≤ ⌐╟∫≡ ≢ ╙ ∆╢ ≤⇔≡ ╩ ⇔≡⅝√⁹ 

 ⇔⅛⇔⌂⅜╠⁸ꜞ ≡∫╟⌐◒♇ꜛ◦ⱴfiכ ╩ ╢ ╩ ↑╢↓≤≤⌂∫√⁹↓╣

╕≢─ ╩ ≤∆╢ ∟Ɽ♃כfi⅜ ⇔⌂ↄ⌂╢ ╣⅜№╢⁹ 

 │⁸ ╩ ─ ⅛╠ ┼≤ ╩ ╢↓≤⅜ ≢№╢⁹ 

 

₆ ₇ ─ ─ ◦▼▪⅔╟┘ 2008 2003  

╟╡    ⁸ ⁸◦▼▪⁸ ⁹ ─

⅝↕│ 2008 ─  

 

 ₒ ─ ─ ₓ 

 ╩ ╢≤⁸╦⅜ ⌐ ═≡ ≢◒♇ꜛ◦ⱴfiכꜞ│ ∟ ╖─ ⅝⅛∫√

─►▼▬♩⅜ ⅝ↄ 42 ⁸ 31 ⁸ ─ ≢№∫√ ⁸ASEAN

▪☺▪─►▼▬♩⅜ ↕⅛∫√√╘ 37 ⁸ 54 ⁸ ─ ╩

╢↓≤≤⌂∫√ ™∏╣╙ 2009 ⁹ 

 │⁸ ⌐ ╘╢ ─ ╩ ╘≡™ↄ↓≤⅜ ≢№╢⁹ ┌⅛╡

≢⌂ↄ ╩ ╘⁸ ╩ ⇔≡™ↄ ⅜№╢≤ ⅎ╠╣╢⁹ 
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₆ ₇ ─ ≤ ─ 2009  

 

              

  

 21 ⁸ ה ╟╡  

 

 ₒ ₓ 

 ⅜ ⁸ ┼ ∆╢ ╛ ┼ ∆╢ ⅜ ⇔≡™╢⁹ ⌐

─ │⁸ ─ ⌂≥╩ ⅝⌂ ≤⇔≡ ∞↑⌐ ╠⌂

™ ⌂ ⅝≤⌂∫≡™╢⁹↓─ ⁸ ─ ⅜ ⌐ ⇔≡™╢↓≤⌐

ⅎ⁸ ─ ה ─ ⌐ ⅜ ⇔≡™╢⁹ 

 │⁸ ─ ה ⅜ ≤⌂╢⁹ 

 

₆ ₇ ─  

  ₈ 39 2009 7 ₉╟╡ 
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 ₒ▬ⱡⱬכ◦ꜛfi─ ₓ 

 ─▬ⱡⱬכ◦ꜛfi╛ ─▬ⱡⱬכ◦ꜛfi⅜ ⌂≥ ─ ╩ ↄ≤

╣⌐ↄↄ⌂∫≡™╢⁹ ╛╦⅜ ⅛╠ ↕╣≡ↄ╢ IT ╛◄꜠◒♩꜡♬◒☻⁸♁

ⱨ♩►▼▪⌂≥─ ⌐⅔↑╢▬ⱡⱬכ◦ꜛfi─ ─ ↕≤ ═ ⅜ ™≡™╢

⅜№╢⁹ 

 ⌐ ╢∆≥♃ⱦ☺Ⱡ☻▪▬♦▪╩Ⱡ╛☼כ◦ ⅜ ≢⁸ⱬfi♅ꜗכⱦ☺Ⱡ

☻≢ ╩ ╘╢ ⅜ ⅛╠№╕╡ ⇔≡™⌂™⁹ 

 │⁸ ╛ⱦ☺Ⱡ☻▪▬♦▪⁸ ⌐⅔↑╢▬ⱡⱬכ◦ꜛfi─ ⅜ ≤⌂╢⁹ 

 

 ₒ ─ ₓ 

 │ ⌐≈™≢ ⅜ ⇔⌐ↄ™ ≢№╢≤↕╣≡⅝√⅜ 2008 ╩Ⱨכ

◒⌐⁸≈™⌐ ⌐ ∂≡™╢⁹ 

 ⌐ √ ─ ─ ⅜ ╛ ≤⌂╠╪≢

─ ⌐ ↕╣╢↓≤⌐ ╖╣┌⁸ │⁸ ─ ╛ ─ ─ ⁸

↕╠⌐│ ─ ⌂≥⅜ ⌂ ⌐⌂╢≤ ⅎ╠╣╢⁹ 

 

₆ ₇3 ─ ─  

╟╡  

  

 ₒ ╖≤ ╖ₓ 

 ↓╣╕≢ ≢ ∫≡⅝√₈ ─ ─ ⌐ ∆╢▪fi◔₉♩כ ╛

ⱥ▪ꜞfi◓ ⌐╟╣┌⁸ ╖ ╖│ ─ ╡ ↕╣≡™╢⁹ 

2 ה ─►▼▬♩⅜ ™↓≤│ ╖≢№╡⁸ ⅝⌂ⱳ♥fi◦ꜗꜟ⁹⇔⅛⇔⁸ 2

─ ╩ ⌐ ↕∑╢═⅝⁹ 

2 ה ─ ≢ ─►▼▬♩⅜ ™↓≤│ ╖⁹⇔⅛⇔⁸ ⌐ ↄ

2⁸ 3─ ≤⌂╢ ─ ⅜ ⁹ 
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─ ה ⅜ ↄ⁸╒≤╪≥─ ⅜ ≢ ≢⅝╢⁹⇔⅛⇔⁸

⌐ ⅜ ╩ ∆ ⅜№╢⁹ 

⅜♩▬▼►─ ה ™↓≤│ ╖⁹ ╟╡╙ ─ ⅜ ☻Ⱨכ♪⅜ ™≤

ⅎ╠╣╢√╘⁸ ⅜ ™↓≤│ ╙ ∆═⅝ ⁹⇔⅛⇔⁸ ─ ╡

│ ∆═⅝⁹ 

─ ה │≥∟╠⅛≤ ⅎ┌ ⁹ ─№╢ ⇔⁹ 

│fiꜛ◦כⱡⱬ▬ ה ╛ⱦ☺Ⱡ☻⸗♦ꜟ╟╡╙ ≢ ⇔≡™╢⁹ 

│ ה Ⱡ♇♩꞉כ◒ ╟╡╙ ⱧꜝⱵ♇♪ ⅜ ⁹⇔⅛⇔⁸≥∟╠⅛≤

ⅎ┌ Ⱡ♇♩꞉כ◒ ⅜ ╕⇔™≤ ╦╣≡™╢⁹ 

─ ה ⅜ ⌂ │₈ ╖ ╦∑ ₉╟╡╙₈∆╡ ╦∑ ₉⁹ 

IT ה ╩ ⇔√ │ ≤│ ⅎ⌂™⁹╕√⁸ ⁸ ⁸ ⱦכ◘─

☻ ╙ ∏⇔╙ ™≤│ ⅎ⌂™⁹ 

 

 ─ ─ ♩꜠fi♪─ ≢⁸↓╣╠─ ╖╛ ╖⅜♅ꜗfi☻╛Ⱨfi♅≤≥─╟

℮⌐ ┘≈ↄ⅛╩ ⅎ╢↓≤⅜ ≢№╢⁹ 

 

 ₒ ─ ♩꜠fi♪⅛╠ √♅ꜗfi☻≤Ⱨfi♅ₓ 

 ⌐⅔™≡⁸ ⁸╦⅜ ╩│∂╘⁸ ⁸ ⌂≥ │ ╩

⌐ ↕ↄ∆╢≤ ╦╣╢⁹ ⁸ ⁸ASEAN⁸▬fi♪⁸Ⱪꜝ☺ꜟ⁸ ⌂≥│

™ ╩ ⇔⁸ ╩ ⅝ↄ∆╢≤ ⅎ╠╣╢⁹ 

 ⇔√⅜∫≡⁸↓╣╠─ ─╟℮⌂ ⅜ 5,000 3 5,000♪ꜟ─ ╩

⌐ ╖ ∆ ╛ ┼─ ╩ ╛⇔≡™ↄ↓≤⅜ ≤⌂╢⁹↓╣╠─ ╛

│ ⌐ ╣≡ ה ─ ╩ ⅎ╢≤ ⅎ╠╣╢⅛╠≢№╢⁹ 

 ∕─ ⁸ ⁸ ⁸ ☻Ɑ♇◒⁸ ⌂ │ ∏⇔╙ ⌐☼כ♬─ ╦⌂™

⅜№╢⁹↓─√╘⁸↓╣╕≢─╦⅜ ─ ⅜ √╣╢ │⌂ↄ⁸Ⱨfi♅

≤⌂╢↓≤╙ ⌐ ╣╢ ⅜№╢⁹▬fi♪ ⌐⅔↑╢ ⌂≥⅜ ≢№╢⁹ 

 ─ │₈ ╖ ╦∑ ₉ ╩ ∫≡ ↕╣╢ ⅜№╢⁹↓─√╘⁸ⱴכ

◔♇♩─ ⅝⌂₈ ╖ ╦∑ ₉ ⌐ ╩ ╦∑≡ ╩ ⇔ ∆⅛⁸ ╩

↑≡₈∆╡ ╦∑ ₉ ─ ≢ ╩ ≈⅛│ ⌂ ≤⌂╢⁹Ɽ♁◖fi╛

⅜₈ ╖ ╦∑ ₉ ─ ≢№╢⁹ 

 

 

 

 

 

 

 

 

ₒ◖ꜝⱶₓ∆╡ ╦∑ ⁸ ╖ ╦∑  

 ─ ─ ╖≤↕╣╢─⅜₈∆╡ ╦∑ ₉⁹ ⌂≥─ ╩ ∆╢Ɽכ♠ ─

⌂ ╩ ℮ ≢№╢⁹ ─ ⅜Ɽכ♠─ ↑ ⅛╠ ╖ ↕╣╢▬ⱷכ☺≢№

╢⁹▬fi♥◓ꜝꜟ ≤╙ ┌╣╢⁹ 

 ↓╣⌐ ⇔≡⁸Ɽכ♠─ ⌂ ≢ ─ ╩ ╖ ∆ ⅜₈ ╖ ╦∑ ₉⁹Ɽכ♠

─ ╩№╕╡ ≤⇔⌂™ ⌂ ⇔ ─▬ⱷכꜝꜙ☺⸗⁹╢№≢☺כ ≤╙ ┌╣╢⁹

Ɽ♁◖fi⌂≥⅜∕─ ⁹Ɽכ♠╩ ∆╢ ╩№╠⅛∂╘ ╘≡⅔⅝⁸Ɽכ♠⅜∕╣╩ √∑

┌╒╓ ⌂ↄ ⌐⌂∂╗ ≢№╢⁹ ─ ─ ⌐⌂╢ ⅜ ↕╣≡™╢⁹ 
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 ─ │ ≢№╢≤∆╢ │╙∟╤╪ ⌂╙─≢№╢⁹⇔⅛⇔⌂

ꜟⱣכ꜡◓⁸╠⅜ ⇔√ ⌐⅔™≡│ ─ ⌂ ≤─ ⌐⌂╢↓≤╩ ⅎ╢

≤⁸∕╣∙╣─ │ ╛⁸↕╠⌐│ ╩ →╢ ╩ ∆ ⅜№╢

≤ ╦╣╢⁹ ─ ⅜╕∆╕∆ ╕╢⁹ 

 │ ─♩꜠fi♪≢№╢⁹ ה ◄Ⱡ ─ │⁸ ─ ╣

√ⱳ♥fi◦ꜗꜟ╩ ∆╢⁹ ╙ ╩ ╡⁸ ∕─╙── Ɽ♇◔כ☺ ╩ ╘╢

↓≤⅜ ≢№╢⁹♅ꜗfi☻≤⌂╡℮╢≤ ╦╣╢⁹ 

 ─ │ ─♩꜠fi♪≢№╢⁹ ╩ⱴⱠ☺ⱷfi♩∆╢ ⁸

☻ⱦכ◘⁸ ╩ ∆╣┌⁸ ⌐ ↑≡ ≢⅝╢ ⅜ ⅜╢⁹♅ꜗ

fi☻≤⌂╡℮╢≤ ╦╣╢⁹ 

 │ ─♩꜠fi♪≢№╢⁹ ─ │ ─☻ⱦכ◘╛ ≤ ∂

╩ ≈⁹♅ꜗfi☻≤⌂╡℮╢≤ ╦╣╢⁹ 

 

₆ ₇ ─ ─ ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

  ₈ ה ─ 1950 2050 ₉⁸₈ 12

ה ─ ₉ ┘ ה
₈ ─ 18 12 ₉ ╟╡   

 

 

 ( )  ╙─≠ↄ╡─ ⅎ↨╢ ╩ ─☻ⱦכ◘√∂  

 

 ₒ WAYₓ 

 ─ │⁸ ─ ╡╟≥╙│☼כ♬ ─ ⌐☼כ♬ ⅎ⁸ ╣√ ╩

⇔≡⅝√⁹∕─ ⅜ ╘╠╣⁸ │↓╣╕≢╙─≠ↄ╡╩ ≤⇔≡

╩ ╡ √∑≡⅝√⁹↓─ ╩₈ WAY₉≤ ∆╢⌂╠┌⁸ ─ ─

╩ ⅎ╢ ⁸↓─ │ ∆╢↓≤⅜≢⅝⌂™⁹ ─ ▪fi◔כ♩⌐⅔™≡╙ 2

10

20

30

40

50

60
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─►▼▬♩⅜ ™↓≤│ ╖≤ ↕╣≡™╢⁹ 

 │⁸╙─≠ↄ╡╩ ≤∆╢ ₈ WAY₉╩™⅛⌐ ↕∑╢⅛╩

ⅎ⌂↑╣┌⌂╠⌂™⁹ 

 

 ₒ ─ ₓ 

 ≢│≥─╟℮⌐ ↕∑╢⅛⁸↓╣⅜ ≢№╢⁹ 

 ⌂╢╙─≠ↄ╡≢│ ─ ™ →╩⅛╦∆↓≤│≢⅝⌂™≤ ⅎ╠╣╢⁹ ─

╩ ╩♩♇ꜞⱷꜟכ◔☻≡∫ ⅛∑√ ≢ ─ ⅜ ↕╣╢╟℮⌐⌂╣

┌╦⅜ │ ╩ ℮⅛╠≢№╢⁹ 

 │╙─╩ ≢ ⅎ╢─≢│⌂ↄ⁸╙─╩ ℮ ™ ╩☻ⱦכ◘─ ⇔⁸∕─

⌐╙─╩ ≠↑╢↓≤⅜ ≤⌂╢≤ ⅎ╠╣╢⁹ ⅎ┌⁸ │ ╩☻ⱦכ◘

∆╢ ⁸ │ ╩☻ⱦכ◘ ∆╢ ≤™∫√ ╩☻ⱦכ◘⁹╢№≢ ∆╢

≤⇔≡─╙─≤™℮ ╩ ↕∑╣┌⁸ ⅎ┌⁸ ⌐⌂╢ ≤⇔≡─ ≤™

℮ ╙ ╕╣╢⁹ 

⌐☻ⱦכ◘  ↕╣≡╙─≠ↄ╡╩ ∆╢⁹╕√ ⌐⁸╙─≠ↄ╡⅛╠◘כⱦ☻╩ ╖

∆⁹↓─ ─ ╖─ ⌐ √⌂╙─≠ↄ╡─ ╩ ⇔≡™ↄ ⅜№╢≤ ⅎ╠

╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ◖ꜝⱶₓ╙─≠ↄ╡≤◘כⱦ☻ 

 │₈ ─ ₉≢№╢⁹ ─ ╩ ∆╢╙─⅜ ≢№╣┌╙─≠ↄ╡⁸ ≢

⌐☻ⱦכ◘┌╣№ ⌐ ↕╣╢⁹ ⌐│⁸ ≤ ⅜ ↕╣≡⅔╡⁸∕─ ⅜

℮∞↑≢№╢⁹ ⅎ┌⁸꜠☻♩ꜝfi≢│ │ ≤™℮ ≤ ≤™℮ ─ ╖ ╦∑⌐╟∫

≡ ↕╣≡™╢⁹ ─ ⅜ ☻ⱦכ◘≢─™⅝ ⌐ ↕╣╢⁹ ─ ⅜ ⅝↑╣┌

⌐ ↕╣≡╙⅔⅛⇔ↄ│⌂™⁹∟⌂╖⌐⁸ ─☻ⱦכ◘│≤⌂ ≢№╢⁹ 

 ↓─╟℮⌐⁸ ─ ≤™℮ ─ⱪ꜡☿☻│⁸╙─≤◘כⱦ☻⅜ ⇔√ⱪ꜡☿☻≤⁸╙─╩

≥╢№⅜☻☿꜡ⱦ☻─╖─ⱪכ◘™⌂╦ ⅎ≡│≥℮⅛⁹╙─≢№╢ iPod≤◘כⱦ☻≢№╢ iTunes

│ ⇔≡ ≈─ ╩ ⇔≡™╢⁹ 

 ─ ╩ ↕⌂™╙─≠ↄ╡─ ─ ≈─ⱥfi♩│⁸╙─≤◘כⱦ☻⅜ ⇔√ ⇔™

─Ɫ▬Ⱪꜞ♇♪ⱪ꜡☿☻─ ⌐№╢─≢│⌂™⅛⁹ 

 

☻ⱦכ◘     

 

 

 

 

 

 

                               ╙─≠ↄ╡  

 

 

꜠☻♩ꜝfi 

iPod  iTunes  
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 ( )  ─ ╣√ ─ ⁸  

 

 ₒ ─ ₓ 

 ╙─≠ↄ╡⌐ ╦╢ ─ ─ ⌐≈™≡│⁸ ─ ₈ ─

╩ ⅛⇔√⁸ √⌂⸗ⱡ ╡ ─ ₉ 20 3 ⌐╟∫≡ ↕╣≡

™╢⁹ 

 ↓╣⌐╟╣┌⁸ ╖≤⇔≡ ↕╣≡™╢─│⁸ ┼─ ⁸ ⅛⌂ ┼─

⁸ ⁸ ⅛╠─ ⁸ ─꜠ⱬꜟה ⁸ ⌂ ─ ⁸

─ ⁸ ─ ⁸ ─⸗♥▫ⱬכ◦ꜛfi⁸ ꜠ⱬꜟ⌂≥≢№╢⁹ 

 ⌐⁸ ╖≤⇔≡ ↕╣≡™╢─│⁸ ≤─ ⁸ ה ☻Ⱨ⁸♪כ

⁸♦◙▬fi ⁸◖fi☿ⱪ♩ ⁸ ⁸ ─ ⁸ⱪ꜡

☺▼◒♩ⱴⱠ☺ⱷfi♩ ⁸ⱴכ◔♥▫fi◓ ⁸ ┼─ ⌂≥≢№╢⁹ 

 ↓╣╠⅛╠ ⅛┘ ⅜╢─│⁸₈ ≢ ↄ⁸ ─ ≢ ™₉ ≢№╢⁹ 

 

 ₒ ─ DNAₓ 

 ─ │ ⌐ ™ ╩⅛↑≡∂∫ↄ╡ ⇔≡™╢ ⅜№╢⁹ ─ ─

≢№╢₈ ≢ ─ ╩ ∟ ╡⁸ ⌐ ∆╢ ₉│ ╣√ DNA ≢№╢⁹

╩ ⅎ →⁸ ⌐ ╩ ⇔≡™ↄ DNA │ ╙ ⅝ ™≢™ↄ ⅜№╢≤

╦╣╢⁹ 

 

 ₒ ₓ 

 ↓╣⌐ ⇔≡⁸ │ ⌂ ⅜ ≢№╡⁸♄▬♫Ⱶ♇◒⌂ ╩ ∆╢

⅜№╢ ⁸ ⇔√ ─♄ⱷכ☺│ ⅝™⁹↓─√╘⌐⁸ ≢ ⌂ │

≥∟╠⅛≤ ⅎ┌ ↕╣⅜∟≢№∫√─≢│⌂™⅛≤ ╦╣╢⁹ 

 ⇔⅛⇔⌂⅜╠⁸ ─ │ ⌐ ⅜╡≢ ∆╢≤│ ⅎ╠╣⌂™↓≤╩

╕ⅎ╢≤⁸ ™ ∫√ ─ ╩ ≡╢ ⅜№╢⁹ ꜟⱣכ꜡◓⁸⌐ ≢│⁸

⌐╟╢ ─ ╙ ⌐ ╣⌂ↄ≡│⌂╠⌂™⁹↓─╟℮⌂ ─ │⁸

⌐ ⌂ↄ ⌂ ╩ ╢↓≤≤⌂╢⁹ 

 ⇔√⅜∫≡⁸ ⌂ ╩ ⌐ ─♄▬♫Ⱶ☼ⱶ╩ ⇔√Ɫ▬Ⱪꜞ♇♪⌂

⅜ ╘╠╣╢╙─≤ ╦╣╢⁹ ⌂⅝♄▬♫Ⱶ☼ⱶ│ ≢№╢⅜⁸ ⇔√ ≤

♄▬♫Ⱶ☼ⱶ─ │ ─ ≈─№╢═⅝ ≢№╢≤ ╦╣╢⁹ 

 

 

⇔™ ╩ ≈─ ≢ ∆╢ 

 

 ─ ─№╡ ╩⁸ ⁸ ⁸≈⌂⅜╡ ─ 3≈─ ≢ ⅎ╢⁹ 
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 ( )  ─   ™⅛⌐ ╩ ╘╢⅛ 

 

 1≈ │ ─ ⁸∆⌂╦∟ ╩ ∆╢ ─ ─ ≢№╢⁹ ≈

─ ⌐ ⌐ ╠∏⁸ ─ ─ ⌐ ⇔≡ ≢⁸⇔∫⅛╡≤⇔√ ⅜≢

⅝╢ ╩ ∆↓≤⅜ ≢№╢⁹∕─√╘⌐│⁸ ─ ⌐ ← 2⁸ 3

─ ≤⌂╢ ╩ ┘ ∆ ⅜№╢⁹ 

 ∕─ ⁸ ─ ─ ≤ ─ ⱳ♥fi◦ꜗꜟ ─ ⌐ ∆╢↓≤

⅜ ≢№╢⁹ 

 

 ₒ ─ ─♩꜠fi♪ₓ 

 ⁸ │ ⌂ ♩꜠fi♪≤⇔≡⁸ ⁸↓╣╠─ ⅜ ⅝ↄ ⇔≡™

ↄ≤ ⅎ╠╣╢⁹ ◖◄⁸כ◌◖◄│≢ ⁸◄◖ ⌂≥─ ⁸ ⌂ CFRP⁸

─ ™☿ꜝⱵ♇◒☻⌂≥─ ⁸ ⁸CO2 ⌂≥─ ⅜ ≢№╢⁹

╕√⁸ ≢│ Ⱳ♇♩⁸꜡ה ⁸ ⁸ ⁸

Ᵽꜞ▪ⱨꜞכ ⌂≥⅜ ∆╢≤ ⅎ╠╣╢⁹ 

 

 ₒ ─ ─♩꜠fi♪ₓ 

 ≢ ≡╙⁸ │ ⁹╢№≢☼כ♬─ │ ╩ ↑╢≤ ⅎ╠╣╢⁹ 

 ↓╣⌐ ⅎ≡⁸ ≢│ ─ ⌐ ∫≡ ─ ╛☼כ♬ ─ ☼כ♬

⅜ ⇔≡™ↄ≤ ⅎ╠╣╢⁹↓╣⌐ ⇔≡ ⁸ ⁸ ⌐ ∆╢ ⅜ ∆

╢≤ ↕╣╢⁹ ≥☼כ♬ ⅜☼כ♬ ─≤⌂כ◌◖◄≥╢∆ │╕∆╕∆

™╩ ∆≤ ╦╣╢⁹╕√⁸ ▪☺▪ │ ─ ⌐╟∫≡ ┼─ ╩

↕∑╢≤ ⅎ╠╣╢⁹ 

 │ ─ ╩ ╢√╘⁸ ⁸ ⁸ ⁸ ⌂≥─▬fiⱨꜝ ♬

╩☼כ ↕∑╢≤ ╦╣╢⁹ 

 ⁸ ⌂≥▪☺▪ ה │ ⌐ ⇔≡™ↄ⁹ ⌐ ╛☼כ♬╢∆

│╦⅜ ⌐ ╣≡ ∆╢╙─≤ ⅎ╠╣╢⁹ 

 ╕√⁸ ╛ ⌐ ∆╢ ─ ⅜ ╕╢≤ ⅎ╠╣╢⁹ 

 

 ₒ ≈─ ◓fi▫♦כꜞ ₓ 

 ↓╣╠─ ─ ♩꜠fi♪≤ ─ⱳ♥fi◦ꜗꜟ─ ╩ ╦∑≡ ⅎ╢≤⁸

│ ─ 5≈─ ◓fi▫♦כꜞ╩ ≤⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

 ∕─ 1│⁸ ≢№╢⁹ ╛☼כ♬ ≥☻fiꜗ♅╩☼כ♬ ⅎ⁸◄◖

כ◌ ─ ─ⱳ♥fi◦ꜗꜟ╩ ⅛⇔≡™ↄ⁹ ─ ─ ≢№╢⁹ 

 ∕─ 2│⁸ ≢№╢⁹ ╛☼כ♬ ꜝfiⱨ▬⁸☼כ♬ ꜗ♅╩☼כ♬

fi☻≤ ⅎ⁸ ─ ╩ ⅛⇔≡™ↄ⁹ ─ ─ ≢№╢⁹ 

 ∕─ 3│⁸ ה ꜞ◘▬◒ꜟ ≢№╢⁹ ≥☻fiꜗ♅╩☼כ♬ ⅎ⁸

─ⱪ꜡☿☻ ╛ⱪ꜡♄◒♩ ─ ⌂ ╩ ⅛⇔≡™ↄ⁹ ╛ ─
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╩│∂╘ ☻ⱦכ◘⁸ ⌂≥─ ⌂ ╩ ∆╢ √⌂ ≤⇔≡ ∆╢⁹ 

 ∕─ 4│⁸ Ⱬꜟ☻◔▪ ≢№╢⁹ ≥☻fiꜗ♅╩☼כ♬ ⅎ⁸╙─≠ↄ╡

─ √⌂ ≤⇔≡ ↕∑╢⁹╕√⁸↓╣⌐ ╩ ↑≡ ⇔≡™╢ ₁⌂

╡ ╖╩ ∆╢⁹ ╩│∂╘ ☻ⱦכ◘─ ⁸ ⌂≥─ ⌂ ╩

∆╢ √⌂ ≤⇔≡ ∆╢⁹ 

 ∕─ 5│⁸ ≢№╢⁹ ▪☺▪ ─ ─ ╕╡⌐ ℮ ╛☼כ♬

≥☻fiꜗ♅╩☼כ♬ ⅎ⁸ ─ ≢ ─₈ ₉ ─ ╩ ⱦכ◘℮⁹

☻ ⅛╠╙─≠ↄ╡ ╕≢╩ ∆╢ ™ ≤⇔≡ ∆╢⁹ 

 │⁸↓╣╠─ ≢ ⇔⁸ ∫≡™ↄ═⅝≢№╢≤ ╦╣╢⁹ 

 

₆ ₇ ◓fi▫♦כꜞ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( )  ─   ™⅛⌐♄▬♫Ⱶ☼ⱶ╩ ╘╢⅛ 

 

 2≈ │⁸ ─ ⁸∆⌂╦∟ ─ ┼─ ─ ≢№╢⁹

─ ⌐ ← 2⁸ 3─ ≤⌂╢ ╩ ⌐ ∆╢─│ ≢№╢⁹

⅜ ⌐♄▬♫Ⱶ♇◒⌐ ∆╢↓≤⌐╟∫≡∕╣∙╣─ ⅜ ∆╢⁹ 

 ≤│⁸ ╛ ─ ─ ─ ꜟⱣכ꜡◓⁸╘∂│╩ ─ ╕╡⁸

⌂≥─ ─☼כ♬ ⌂≥≢№╢⁹ ⁸↓╣⌐ ∆╢♄▬♫Ⱶ♇◒⌂

≤│⁸ ─≤↓╤ⱦ☺Ⱡ☻⸗♦ꜟ─ ─ ⌐ ∆╢≤ ⅎ╠╣╢⁹ 
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 ₒ ─ ─ ₓ 

 ─ ⅜ ⌐ ∆╢ ╣⅜№╢⁹↓╣│▪fi◔כ♩ ─

≢╙ ↕╣≡™╢⁹ │⁸ ⌂ ╛ ⅜ ╛ ⌐☼כ♬─

╦∑≡ ↕╣╢ ⅜№╢⁹↓╣╩ ⌐⁸╟╡ ≢≥↓─ ≢╙ ⌐ ≢

⅝╢ ╖ ╦∑ ⌐╟╢ ≠ↄ╡⅜ ─ ╩ ╘╢ ⅜ ≡ↄ╢⁹∕─

⁸╦⅜ │⁸↓╣╕≢─╟℮⌐∆╡ ╦∑ ≢ ╩ ≢⅝╢ ∕─╙─⅜ ⌂

ↄ⌂╢ ╣⅜№╢⁹ 

 ─ ⌐ ⅜ ∂╢ ⅜№╢⁹ ⅎ┌⁸ ─ ⌂≥≢⁸◄fi☺fi

כ♃כ⸗╠⅛ ┼─ ─ ╡ ╦╡⌐╟∫≡⁸∕╣╕≢─ ╛ ⅜ ─

⌂ ⅛╠ ╣╢ ╣⅜№╢⁹∕─ ⁸ ─ ⱷכ◌כ│™∏╣

⌐ ∆╢ ⌐ ╠╣╢↓≤≤⌂╢⁹↓╣╕≢─ ─ ─ ╖⅜ ⌐╙ ⌐

╙ ⇔⌂ↄ⌂╢ ╣⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ◖ꜝⱶₓ☻ⱴ▬ꜟ◌כⱩ ─  

 ╩ ╖ ∆Ᵽꜞꜙכ▼♅כfi ⌐☺כ♥☻─ ⅜ ╣≡™╢⁹70 ╛ 80 │

╩ ╖ ─☺כ♥☻╢≡ ⅜ ╙ ⅝™≤↕╣√⁹⇔⅛⇔⌂⅜╠⁸ ≢│⁸∕─ ─

⅜☺כ♥☻ ╩ ╖ ∆╟℮⌐⌂∫√≤↕╣╢⁹ 

 

                     ₈ ⱦ☺ꜛfi₉╩ ⌐  

╡⅛╠⁸
ᵑ ─ ╘╢◦☻♥ⱶ
ᵒ ─כⱣꜟ◦⁸כ◑ꜟⱠ◄ה
╩☼כ♬ fiꜛ◦כꜙꜞ♁╢∆

╩ ⅎ≡
ᵑ ─ ⅎ ╖ ╡ ☻◒♇Ⱪꜝ♇◒Ⱳה∑╦ ≤⁸
ᵒ▬fi♃כⱨ▼▬☻─ ⱪfiכ○ה
ᵓ ⱪ꜠כꜘכ─Ⱡ♇♩꞉כ◒
┼─ ™ ╖

─ⱴכ♬♩♇◔כ☼⌐
⇔≡⁸ ה ה ╩ ⌐

80ה70
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 ╕√⁸◄fi♪ꜚכ◙כ ↑─ ╩ ╖ ≡╢ ╟╡╙ ⱷכ◌כ ≥כ◐⌐↑

⌂╢Ɽכ♠╛ ╩ ∆╢ ─ ⅜ ╩ →╢ ⅜ ≡⅝≡™╢⁹∕℮⌂╣┌⁸ 

╛♠כⱤכ◐ ─ ⌐ ⌂ⱡ►Ɫ►╩ ⇔√ ⅜ ∆╢↓≤≤⌂╢⁹ 

 ╩ ╖ ≡╢ ≢│⁸Ɽכ♠╛ ─◘ⱪꜝ▬♅▼כfi╩ ⌐ ⇔⁸ ╖

ⅎ╢↓≤⅜≢⅝╢ ⁸∆⌂╦∟ ⁸ ╩ ≢ ⌐

≢⅝╢ ⅜ ∆╢≤ ⅎ╠╣╢⁹ 

─▪fi◔כ♩ ⅛╠│⁸ ⁸ ⌐ ⇔≡ ╩ ℮ ╣⅜№╢≤ ↕

╣√╙─│⁸ ה ⁸ ─ ⁸ ⁸▪♦▬▪ה ⌂≥⅜№⅜∫

≡™╢⁹ 

 ⁸ ╩ ≈≤ ↕╣√╙─│⁸ ╛☻fi☿⁸◒כⱶ꞉כ♅⁸ ה

↕⁸ ─☻ⱦכ◘ה ╛ ⁸ ⱡ►Ɫ►⌂≥≤⌂∫≡™╢⁹ 

 ⌂ ⌐№╢─│⁸ ⁸ ⁸ ה ⁸ ⌂≥≢№╢⁹ 

 

 ₒ◓꜡כⱣꜟ ₓ 

 ─ ⌐ ∫≡⁸ ┼─ ⅜ ╕╢≤ ╦╣╢⁹ │ ⌐

↑≡ ╩ ╠↨╢╩ ∏⁸ ─ ™⁸ ™⁸ ─

™⁸╦⅜ ≤─ FTA ╛ EPA ─ ™⌂≥╩ ⇔√ ─ ⅜ ≤

⌂╢⁹ 

 ─ ≤ ─ ─ ╕╡⌐╟∫≡⁸ ─ │

⌂⇔⌐ ∆╢⁹ ─ ⁸ ─ ⁸ ▬fiⱨꜝ─ ™⁸◄Ⱡꜟ◑

כ ─ ⌂≥╩ ⇔√ ⅜ ≤⌂╢⁹ ⌐⅔↑╢ ⱡ►Ɫ►

─ ⅜ ╩ ╘╢↓≤≤⌂╢⁹ 

 ≤─ ╩™⅛⌐ ∟ ↄ⅛⅜ ≢№╢⁹▪fi◔כ♩ ⅛╠│⁸ ─

⅜ ╩ ™ →≡™╢ ≤⇔≡⁸Ɫfi◓ꜞכ ה ─ ⁸ ☻Ⱨכ♪╛

ꜟⱣכ꜡◓⁸ ─ ⌂≥⅜ ↕╣≡™╢⁹ ⁸ ─ ⅜ ╩ ⇔≡

™╢ ꜟⱣכ꜡◓⁸≡⇔≥ ─ ⁸ ⁸ ☻Ⱨכ♪╛ ⁸ⱴכ◔♥▫

fi◓─℮╕↕⁸ ─ ה ⱦ☻⁸כ◘√╣↕ ⁸ ⁸ ⌂≥

⅜ ⅜∫≡™╢⁹ ⌐ ∆╢─│⁸ ☻Ⱨכ♪╛ ꜟⱣכ꜡◓≥ ─ ≢№

╢⁹ ─ ╩∆╣┌ ─ ⅜ ≤∆╢ ⌂ ⅛╙⇔╣⌂™⁹ 

 ⅜ ⌂≥╩ ⌐ ∆╢ ⁸ ⌐≥─╟℮⌂ ╩ ⇔⁸≥─╟℮⌐

╩ ∆╢⅛⅜ ⌂ ≤⌂╢⁹ 

 

 ₒ ⁸ ⁸ ⌂≥ ─┼☼כ♬ ₓ 

 │⁸ ╩ ↕∑╢⌐ √∫≡₈ ─ ₉╩ ⁸ ⁸ ⌂≥─ ⌐

∆↓≤≤⌂╢≤ ╦╣╢⁹∕╣╠┼─ ╩ ╘╢↓≤⌐╟∫≡ ╩ ↕∑╢

⅜ ≡ↄ╢⁹ 
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 ₒⱦ☺Ⱡ☻⸗♦ꜟₓ 

 ─ ─ │⁸ ─ ─╟℮⌂ ⌂≤↓╤≢ ╦╣≡™╢─≢│⌂ↄ⁸

─ ≤™℮ ≤ ─ ™≤↓╤≢ ╦╣≡™╢╟℮⌐ ⅎ╢⁹ 

 ╛ ⁸▪▬♦▪⁸ⱡ►Ɫ►╩Ⱡ♃⌐⁸∕↓⅛╠≥╣∞↑─ ╩ ╖ ∑╢⅛│

∕╣╠─ ⅛⇔ ⌐╟╢⁹∕─ ⅛⇔ ─ ⅜ ≢№╢≤∆╣┌⁸∕─ ╩ ⅎ∏

⌐ ≢⅝╢ ⅜ ∆╢⁹ 

 ⱦ☺Ⱡ☻⸗♦ꜟ│ ─Ⱡ♃╩ ⌐ ⅛⇔≡ ╩ ╖ ∆ ⁸∆⌂╦∟ ╖⁸

↑⁸ ╡─ ╖ ╦∑─↓≤≢№╢⁹ⱦ☺Ⱡ☻⸗♦ꜟ─ │╙∟╤╪─↓≤⁸

∕─╙── ⅜ ≤⌂╢⁹ ─ ⅜ ≢ ≤∆╢↓─ ─ ⅜

╕╣╢⁹ 

 ▪fi◔כ♩ ⅛╠│⁸ ╩ ╘╢√╘⌐ ∆═⅝╙─≤⇔≡⁸ ─

⌐ ∆╢╙── ⅛╠ ה ⁸ ⅜⁸ ⌐ ∆╢╙── ⅛╠

─ ⌂ ה ⁸Ɽכ♫♩כ≤─ ⅜⁸ ⌐ ∆╢╙── ⅛╠ ─

ꜟⱣכ꜡◓ ⁸ⱦ☺Ⱡ☻⸗♦ꜟ╛ ⸗♦ꜟ─ ⅜⁸☻Ⱨכ♪⌐ ∆╢╙── ⅛╠

┼─ ⁸ ☻Ⱨה♪כ ⌂ ⅜ ┌╣≡™╢⁹ 

 

 

 ( )  ≈⌂⅜╡ ─   ™⅛⌐ ╩ ∆⅛ 

 

 3≈ │⁸≈⌂⅜╡ ─ ⁸∆⌂╦∟ ⌂≥⌐⅔↑╢ ⌂ ╛Ⱡ♇♩꞉כ◒─

≢№╢⁹ ─ │╙≤╟╡⁸ ↄ ⌐╕≢ ╩ ⇔⁸ ⌂≥ ⌂

╩Ɽכ♫♩כ≤∆╢ ⌂₈ ₉╩ ╢↓≤⅜ ≢№╢⁹ ⌐╟∫≡ 1

ⱪꜝ☻ 1╩ 2 ⌐∆╢ ─ ╩ ∆ ⅜№╢⁹ 

 

 ₒ ─ ₓ 

 ─ ─ │ ⱧꜝⱵ♇♪ ≢№╢⁹↓╣│◄fi♪ꜚכ◙כ ↑ ╩

∆╢ ⌐ ╛ ╩ ∆╢ ╩ ≤⇔≡⁸↕╠⌐∕─Ɽכ♠╛ ╩

∆╢ ⁸ ─ ⅛╠⌂╢ ╩ ⇔≡™╢⁹ 

 ↓─ │⁸↓╣╕≢⌐ ╩ ╘⁸ ─ ╩ ╖ ⇔≡⅝√ ⌐ ╖╣┌

⌐ ↕╣╢═⅝╙─≢│⌂™⁹⇔⅛⇔⌂⅜╠⁸▪fi◔⁸│╠⅛♩כ │↓╣⌐ ∆

╢ Ⱡ♇♩꞉כ◒ ─ ╩ ╗ ⅜ ™─╙ ≢№╢⁹ 

 ─ ┼ ⌐ ∆╢ ≢│⌂ↄ⁸ ─ ≤ ╩ ┬

↓≤⅜≢⅝╢⅛⁸№╢™│Ɽכ♠─ ∞↑≢│⌂ↄ⁸◄fi♪ꜚכ◙כ ↑─ ╩ ─

≢ ≢⅝╢⅛⌂≥⅜⁸ ─ ™ ─◌◑╩ ╢⁹ 

 

 ₒ ₓ 

 ⌐│⁸ ╩ ∆╢ ⌐ ⅛∫≡ ╛ ╩ ∆╢™╦╝╢

╩ ∆╢ ─╒⅛⁸ ╛ IC ♅♇ⱪ─╟℮⌐ ─ ⌐ ⅛∫≡
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⇔ ≡™ↄ ⌂≥↕╕↨╕⌂♃▬ⱪ─╙─⅜№╢⁹ ╩ ≤ ↑╣┌

⌂≥│∕─ ≢№╢⁹ ⁸ ╩ ⇔ ⇔ ≤ ↑╣┌ ⌂≥│∕─

≢№╢⁹ 

 ─ │⁸ ─ ⌐№╢ ⌂≥─ ─ ⌐ ↕╣╢⁹

─ ⅜ ≢№╣┌ ╩ ∆╢ │ ∆╢⅜⁸ ⌐ ∆╣┌ ╩

∆╢ │╒╓ ⌐♄ⱷכ☺╩ ╢⁹ 

 ⁸ ⇔ ⇔ │⁸ ↑ ─ ⅜ ≢№╢√╘⌐ ─ ─ ─ ╩

↑⌐ↄ™⁹⇔⅛⇔⌂⅜╠ כ▫♥▫♦⸗◖│ ⇔╛∆ↄ ⇔™ ⌐↕╠↕╣╛∆

™ ╩ ≈⁹ 

 ∕╣∙╣─ ╩ ⇔⌂⅜╠ ⌂♃▬ⱪ─ ╩ ∆╢↓≤⅜⁸ ⌐ ↕

╣⌐ↄ™ ⌂ ─ ⌐≈⌂⅜╢⁹ 

 

 ₒ ─ ₓ 

 ≢│ ─ │№╢╙──⁸ ╙№╢⁹ │∕╣∙╣ ≡╢

╩ ⅝ ⇔ ∫≡™⌂™≤ ╦╣╢⁹ 

 ╩ ╘╢⌐│⁸ │⅔ ╡╟╩☼כ◦╛☼כ♬─™ ↄ ⇔ ℮↓≤

⅜ ≢№╢⁹╕√⁸ ∆╢ ─ ⅜╡≤ ∆╢ ─כꜘ▬꜠╛ ╩

⌐∆╢↓≤⅜ ≢№╢⁹ ⅎ┌⁸ ≢ ⅎ┌⁸ ⌂≥─╒⅛⁸ⱦ☺Ⱡ☻⸗♦ꜟ

⁸ⱴכ◔♥▫fi◓⁸ ⁸ ⁸ ⁸ ⁸▬ⱬfi♩

⌂≥≢─ ⅜ ≢№╢⁹╕√⁸ ≢ ⅎ┌⁸ ╛ ─ ∞↑≢⌂ↄ ⁸

≢─ ╙ ≢כꜘ▬꜠⁸⌐╠↕⁹╢№≢ ⅎ┌⁸ ─∕╣∙╣─♩♇ⱪ⁸

Ⱶ♪ꜟ⁸ ⌂≥ ─ ⌂ ⅜ ≢№╢⁹ 

 ╕√⁸ ≢ꜟכ◔☻℮™≥ ╩ ⇔╟℮≤∆╣┌⁸∕╣⌐┤↕╦⇔™☻◔

─ꜟכ ─ ⅜ ≤⌂╢⁹ ─ ⁸ ─ ⁸ ─ ⅛╠

⌂╢ ─ ⅝⌂ ─ ≤ №╢ ⅜ ≤⌂╢⁹ 

 

₆ ₇ ⌐⅔↑╢ ─ ≤  

₈ ⌐⅔↑╢ ⌐≈™≡₉╟╡  
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 ₒ ─ ₓ 

 ⌐ ╩ ≈ ─ ⌐≈™≡│⁸ ⌐ ≤ ≤─ ─ ⅜ ⌂ ╩

≈⁹ 

⌐ꜟⱣכ꜡◓  ╣┌⁸ ⌐№╢ ─ ⅜ ╪≢™╢⁹↓─↓≤⌐ ╖╣

┌⁸ ─ ╛ ─ ⅜╡≤™℮ ⌐ ⇔√ ─ ⌂ ⅜ ≢

№╢⁹ ≤™℮ ≢ ⌂ ╩ ╘╢↓≤│ ⌐ⱷꜞ♇♩╩ ∂╢≤

ⅎ╠╣╢⁹ 

 

₆ ₇ ╩ ∫≡™╢ ─⅔╙⌂ ה ה  

ה ☿fi♃כ 

☿fi♃כ 

☿fi♃כ 

        

ⱨ◊כꜝⱶ  

ⱨ◊כꜝⱶ 

Ɽכ♫♩כ◦♇ⱪה  

Ᵽ▬○╙─≠ↄ╡  

 Ⱪ▫♥▪◦♬▬הꜘ◗♫הכ♃כ꜠◓

 

        

♥◒ⱡ  

♁ⱨ♩Ⱨ▪☺ꜗⱤfi 

ⱨ□ꜟⱴⱣ꜠כ☿fi♃כ 

 

╖ⅎⱷ♦▫◌ꜟⱣ꜠כⱪ꜡☺▼◒♩ 

 

         

 ☿fi♃כ 

 

☿fi♃כ 

 

         

 

ⱦ☺ꜛfi  

         

─ ⁸  

 

 

─ ╩ ╢ 21  

⌂≥ 
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 ⱦ☺ꜛfi─♦◙▬fi  ─  

 

 

 

 

 

₆◄♇☿fi☻₇ 

 

 │⁸╙─≠ↄ╡⌐ ∆╢ ⌂ ╩ ⅎ⁸ ≤ ∆

╢ ≤⌂╢↓≤╩ ∆⁹ 

 ↓─√╘⁸╕∏⁸ ⇔√ 5≈─ ⁸∆⌂╦∟ ⁸

⁸ ה ꜞ◘▬◒ꜟ ⁸ Ⱬꜟ☻◔▪ ⁸

─ ≤∆╢▬ⱷכ☺ ╩ ⇔√⁹ 

 ╕√⁸ ╩ ↕∑╢ ≢№╢ │⁸ ─ ╩

∆╢↓≤⅜ ≢№╢⁹ ⌐ⱦ☺Ⱡ☻⸗♦ꜟ─▬ⱡⱬכ◦ꜛfi⅜

≢№╢⁹ 

 ↕╠⌐⁸ ה ה │ ⌂ ╩ ╘╢↓≤⅜ ≢№╢⁹

⌐ ─ │ ≢№╢⁹ ⌐ ↑ ≢⅝╢ⱪ꜡

☺▼◒♩─ ╩ ⌐ ℮↓≤⅜ ≢№╢⁹ 
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╩◦ⱨ♩▪♇ⱪ∆╢  ≈─ ◓fi▫♦כꜞ ─  

 

 ⱷ●꜡ⱳꜞ☻─ ⅛╠ ⌐⅛↑≡─ ╩ ⌐⁸ ╙─≠ↄ╡─

≤⌂╡ ∆╢ ⁸∆⌂╦∟₈ ₉╩ ∆╢⁹ │

─ ╛ ≤♄▬꜠◒♩⌐▪◒☿☻⇔№℮ ╩ ∆⁹ 

 

 ₒ ─◓ꜝfi♪♦◙▬fiₓ 

 ─ ─ ⅛╠ ◓fi▫♦כꜞ─ ⅜ ╩

∆╢ ╩ ∆⁹ ◓fi▫♦כꜞ │⁸ᵑ ⁸ᵒ

⁸ᵓ ה ꜞ◘▬◒ꜟ ⁸ᵔ Ⱬꜟ☻◔▪ ⁸ᵕ ─ 5≈≢

∆╢⁹ 

 

₆ ₇ ─◓ꜝfi♪♦◙▬fi 

 

 

 

 ↓╣╠─ 5≈─ ⅜ ⌐☼כ♬ ∆╢ⱨ꜡fi♥▫▪≤⇔≡ ─

≤⌂╢↓≤╩ ∆╢⁹↓╣⌐ ⇔≡ ─ │ ≤ ╩ ╗ ≤⇔≡

∆╢↓≤╩ ∆╢⁹╕√⁸↓╣╠─ ─ ╩ ℮ ⁸♫ⱡ♥◒ⱡ꜡☺⁸כⱷ
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◌♩꜡♬◒☻ ⌐ ∆╢ ⅜ ≤⇔≡ ∆╢↓≤╩ ∆╢⁹ 

 ─ⱨ◊כⱷכ◦ꜛfi─ ≢⁸ │ ─ ╩ ⇔⁸☻ⱴכ♩⸗

ⱦꜞ♥▫כ ─ ⌐ ∆╢⁹ │ ⁸ ⁸

─ ◦▼▪ ╩ ⇔⁸ⱥ♩≤╙── ⌂ ⌐☼כ♬ ∆╢⁹ ה

ꜞ◘▬◒ꜟ │ ─ ⁸ ─ ⁸ ꜞ◘▬◒ꜟ ─ ╩ ╡

ⱡ►Ɫ►╩ ⌐ ∆╢⁹ Ⱬꜟ☻◔▪ │ ⱦ☻⁸כ◘⁸ ─ ⌐╟∫

≡Ⱬꜟ☻◔▪⌐ ∆╢ꜚⱦ◐♃☻ ─ ⌐ ∆╢⁹ │ ⱦ☻⁸כ◘⁸

⌂≥ ה ⌂ ╩ →⁸ ≤ ⌐ ∆╢⁹ 

 ≤⇔≡⁸╙─≠ↄ╡╩ ⌐⁸∕↓⅛╠ ╩☻ⱦכ◘⌂√ ₁⌐ ╖ ∆♄▬♫Ⱶ♇

◒⌂ ╩ ∆⁹ 

 

 

 ( )   

 

 ₒ ─   ─ ₓ 

 ╩ ─╟℮⌂ ─ ≤⇔≡ ∆╢⁹ 

 ∕─ 1│⁸ ≤⌂╢ ─ ≢№╢⁹ ⌐│Ɫ▬Ⱪꜞ♇♪ ⁸ⱪꜝ◓

▬fiהⱢ▬Ⱪꜞ♇♪ ⁸ ⁸ ꜟ♀כ▫♦fiכꜞ◒⁸ ⁸Ᵽ▬○

⁸ ─≤⌂▬Ᵽ♩כ○ ─ ╩ ↑╢ ≢№╢⁹ 

 ∕─ 2│⁸↓╣╠⌐ ⇔≡⁸ ⁸ ⁸ ⌂≥╩ ∆╢ ≢№╢⁹

⌐│ ☿ꜟ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ ╩ ∆

╢ ≢№╢⁹ 

 ∕─ 3│⁸↓╣╠⌐Ɽ⁸♠כ ⁸ ╩ ∆╢ ≢№╢⁹ ⌐│⁸ꜞ♅

►ⱶ▬○fi ─ ה ⁸☻כ▪▪꜠ⱷ♃ꜟ⁸▪꜠⁸♃כ꜠Ɽ☿ה ⁸

●☻⌂≥≢№╢⁹ 

 ∕─ 4│⁸ כꜞ◘☿◒▪─ ≢№╢⁹ ▬≥fiꜛ◦כ◕ⱦ♫כ◌⁸│⌐

fi♃כⱠ♇♩╩ ⇔√ ⌂≥╩ ∆╢ ≢№╢⁹ 

 ∕─ 5│⁸ ─ ה ה ה ☻ⱦכ◘ ≢№╢⁹ ⌐│⁸

⇔√ ─ ╡ ⅎ⁸ ─ ⁸ ╡ ⅎ⌂≥≢№╢⁹ 

 ∕─ 6│⁸ ─ ─ ⌐ ☻ⱦכ◘╢∆ ≢№╢⁹ ⌐│

☻♃fi♪⁸ ☻♃fi♪⁸ ☻♃fi♪⁸ ▬fiⱨ◊♥▬fiⱷfi♩ה◦

☻♥ⱶ ╛ ◖fi♥fi♠─ ⁸ ╩◒♇▫ⱦ☻⁸♩ꜝⱨכ◘

∆╢ ◦☻♥ⱶ◘כⱦ☻╩ ↑╢ ≢№╢⁹ 

 ∕─ 7│⁸ ⁸ꜞ◘▬◒ꜟ ≢№╢⁹ ⌐│⁸ꜞ♅►ⱶ⁸◖Ᵽꜟ♩⁸♬♇◔ꜟ⁸

ⱴfi●fi⁸꜠▪▪⁸☻כ ⁸▪ꜟⱵ♬►ⱶ─ ⌂≥≢№╢⁹ 
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₆ ₇ ─ ▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ₒ ─ ₓ 

 ╩ ╘√ ─ │⁸ ⱬכ☻ √ ⁸ ≢ 7,000 ⁸

╦⅜ ≢ 1,150 ⁸ ≢ 580 ≢№╢ 2008 ⁹ ⱬ⁸│≢☻כ

╦⅜ ≢ 21 ⁸ ≢ 11 ≢№╢⁹ ⌐≈™≡│⁸ ⌐ №√╡ 180

≤∆╣┌⁸ꜝⱨ⌐ 130 ≤ ↕╣╢ 2008 ⁹ 

 ╕≢ ╘√ ─ ⱬכ☻≢ √ ⁸╦⅜ │ 64 ⁸

│ 33 ≢№╢ 2008 ⁹ ≢│⁸╦⅜ ≤ ∂ ≢№╢≤ ∆╣┌ 350

─ ≤ ↕╣╢⁹ 

 ⁸ ≢ ╢≤⁸ ⌐⅔↑╢ ─ │ 515 87

⁸ 273 ⁸ 31 ⁸ 23 ⁸ ה 101

≢№╢⁹ ⌐│ ∞↑≢ 43 ⅜ ⇔≡™╢⁹ 

 

 ₒ ─ ─ ₓ 

 ⁸ ⁸Ɫ▬Ⱪꜞ♇♪ ⁸ⱪꜝ◓▬fiהⱢ▬Ⱪꜞ♇♪ ⁸

≤⌂▬Ᵽ♩כ○ ─ ─ │⁸2015 ≢ 500 10 ⁸2020

⌐ 1,900 40 ⌐ ∆╢≤ ↕╣╢ ─ ⌂≥╩ ⌐ ⁹ 

 ↄ─ ─ ╙ ⌡↓╣⌐ ™╙─≢№╡⁸ ∂≡ ⅎ┌ 2020 ─ ⌐ ╘

╢ ─ │ 2 3 ─ ╩ 8,000 ≤ ∆╢≤

1,600 2,400 ≢№╢≤ ⅎ╠╣≡™╢⁹ 
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 ₒ ─ ─ ₓ 

 ─ ─ ─ │ 0.8 ≢№╢ 2008 ⁹ │⁸ ⌐

─ ⌐ ╘╢ ─ 8 ⅜ ≢⅝╢≤∆╣┌⁸ ≢ 2020

⌐ 3 ─ ─ ⅜ ≢ ↕╣╢↓≤⌐⌂╢⁹ ∂ↄ ≢⁸

╕≢ ╘√ ⱬ⁸≢☻כ ─ 2 ⅜ 2020 ≢ 7 10

─ ⅜ 2 3 ─ ⌐⌂╢≤ ↕╣╢⁹ 

 ⁸ꜞ◘▬◒ꜟ ╕≢ ╘╢≤⁸ │↕╠⌐ ⅝ↄ⌂╢≤ ⅎ╠╣╢⁹ 

 

 ₒ ╩ ⇔√ ₓ 

╩כ◌◖◄  ≤⇔≡ ∆╢⌐ ╘∏⁸ ╛ ─ ≤ ╩ ℮

☿fi◘כ≤⇔≡─ ╩ ╦∑╢↓≤⌐╟╡⁸◄◖≢☻ⱴכ♩⌂ ╩ ≤∆╢ ⁸∆

⌂╦∟☻ⱴכ♩⸗ⱦꜞ♥▫כ ╩ ∆╢↓≤⅜ ≤⌂╢⁹ ≤ ⌂◄Ⱡꜟ◑

כ ≤ ⌂ ─ ─ 3 ╩ ⌐ ↕∑√◦☻♥ⱶ⅜ ⇔™ꜝ▬ⱨ☻♃▬

ꜟ─ ╩ ╡ ↄ≤ ⅎ╠╣╢⁹ 

 ↕╠⌐↓─ ≤⇔≡⁸ ⅔╟┘ ─ ─ ─ ╩ ™⁸

─ ≤ ─ ─ⱨ□▬ꜞfi◓⌐ ≡╢↓≤⅜≢⅝╣┌⁸

⌐╙ ∆╢╙─≤⌂╢⁹☻ⱴכ♩⸗ⱦꜞ♥▫כ │☻ⱴכ♩◓ꜞ♇♪≤ ┘≈↑┌

☻ⱴ⁹╢⌂≥כ▫♥◦♩כ 

 

₆ ₇☻ⱴכ▫♥◦♩כ─▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♩ꜜ♃ ─פֿ ╩╙≤⌐   

/

FC

HEMS

Vto H

&

(
)

EDMS
(

)
EV/PHV

BRT (BusRapid Transit
)

/

ITS
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ₒ ┼─ ─ ⁸ ≤─ ─ ─ ₓ  

ⱪꜝ◓▬fiהⱢ▬Ⱪꜞ♇♪ ╛ ⅜ ∆╣┌⁸ ∆╢ №╢™│

≤⇔≡ ∆╢↓≤⅜ ≤⌂╢⁹∕─ ⁸↓╣╩ ⌐ ∆╣┌⁸ ≤ ─

≢ ─ ╩ ⌐ ℮↓≤⅜ ≤⌂╢⁹ ⅎ┌⁸ ⅛╠ ╢╒≥─ ⅜

≢⅝╢ ╛ ─ ╢ │⁸ ⅛╠ ─ ⌐ ⇔√╡⁸ ⌐ ⌐╟

╢ ⌐ ⅛╠ ⌐ ⇔√╡∆╣┌⁸ ─ ◦☻♥ⱶ⅜ ⌐⌂

╢ ⅜№╢⁹↓─╟℮⌂ ⅜ ⌐ ⅎ╢ ╩ ⅎ√ √⌂ ─ ⌂≥⁸

┼─ ⅜ ⅎ╠╣╢⁹ 

 

 ₒ ─ ₓ 

─כ◌◖◄  ⌂ ╩ ⅛╠ ⌐כ◌◖◄⁸≡⇔≥─╙╢∆ ╛☻כ꜠כ◌╢∆

─כꜛ◦כ♃כ⸗ ⌂≥⅜ ≤ ⅎ╠╣╢⁹ 

⌐כ◌◖◄⁸⌐╠↕  ∆╢ ╛ ─ ╩ ≢ ∆╢↓≤⅜

≢⅝╣┌⁸ ⅜ ⌐ ╗≤ ⅎ╠╣╢⁹ 

⌐כ◌◖◄⁸√╕  ∆╢ ─ ┼─ ⌂≥╙ ≤⇔≡ ⅜ ⅝

™≤ ⅎ╠╣╢⁹ 

 

 ₒ ₓ 

 ⌐ ╘╢ ⁸ ⌂≥─ ⅜ ⇔⁸◄fi☺fi─ ⅜ ↕ↄ⌂╢≤

ⱷכ◌כ─◘ⱪꜝ▬♅▼כfi⌐ ⅝⌂ ⅜ ⅝╢ ⅜№╢⁹ 

 ↓╣⌐╟╡⁸ ─ ╛ ╩ ⇔≡™√ ≤ ─ ╣ ⅎ⅜ ⅝╢↓≤

⅜ ⅎ╠╣╢⁹ ⁸◄fi☺fi ⅜ ⅛╠ ⌐ ╩ ∆↓≤│⌂™≤ ⅎ╠╣╢⅜⁸↓

─ ⅜ ⌐ ╘┌⁸ ─ ⌐ ⇔≡ⱴ▬♫☻─ ⅜ ∂╢ ╣⅜№╢⁹↓─

╩ ⌐ ™ ╘╢√╘⌐⁸ ∆╢ ─ ┼כ◌◖◄│ ╡ ╦╢↓≤┼─

╩ ⅛╠ ╘╢ ⅜№╢⁹ 

 

 ₒⱳ♥fi◦ꜗꜟₓ 

 ⱷ⁸≡⇔≥כ◌כ♩ꜜ♃ ⁸פֿ ⁸פֿ◐☼☻⁸פֿ ⌂פֿ

≥─ ⁸ ╩ ─≤⌂♠כⱳ☻꜡♀פֿ╢↑ ⅜ ∆╢⁹ 

ⱷכ◌כ⅛╠ ╩ ↑≡™╢ פ⁸ֿ≡⇔≥ ⁸♩ꜜ♃ ⁸פֿ

꜡▼☺⁸Ɽפֿ  ⁹╢№⅜≤⌂פֿ

╩ ∆╢ ≤⇔≡⁸ ⁸פֿ ⁸פֿ  ⁹╢№⅜≤⌂פֿ

ⱷ⁸│≢כ◌כ ה ╩ ∆╢ ⸗☻▪⁸כ♁fi♦פ⁸ֿ≡⇔≥

פ⁸ֿפֿ ⁸ ⁸פֿ הfi☺fi◄⁸╡№⅜≤⌂פֿ ╩ ∆╢

פ⁸ֿ≡⇔≥ ⁸ ⁸פⱦ♦fiֿ▬⁸פֿ◦▬● ⁸פֿ ⁸פֿ

ⱷ♃ꜟ ⁸ⱨ♃Ᵽפֿ ☻ꜘꜟ⁸ⱴפֿ ⁸פֿ ⁸פֿ ⁸≤⌂פֿ

╩ ∆╢ פ⁸ֿ≡⇔≥ ⁸ ⱪ꜠☻ ⁸פֿ פ⁸ֿפֿ ⁸

⁸פֿ ◐꜡◦⁸פֿ פ⁸ֿפֿ ⁸ פ⁸ֿפֿ ⁸
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◒♇Ⱶ♁פ⁸ֿפֿ ⁸ ⁸≤⌂פֿ ה ה ╩ ∆╢ ≤

⇔≡⁸▪▬◦fi ⁸♩◒♥▬▼☺פfl▫♇◒☻⁸ֿ♪▪פ⁸ֿפֿꜙꜞfi◄▬♄Ⱪ◦▬▪⁸פֿ

⁸≤⌂פֿ הⱶ◗ה ╩ ∆╢ ≤⇔≡⁸♩ꜜ♃ ⁸פֿ ⁸פֿ

fi⁸ꜛ◦כ꜠ⱳכ◖◒♇▪ⱡ▬פֿ ◗ⱶ  ⁹╢№⅜≤⌂פֿ

╕√⁸ ≤⇔≡⁸ ⁸ ☿fi♃⁸כ

ⱦכ◘ꜞꜟ◒כ♅☿fi♃⁸כ ▫♥ꜞfi⸗ⱦכꜞ◓ ☿fi♃כ⌂

≥⅜№╢⁹ │ ⁸  

 

 ₒ ↕╣╢ ▪◒◦ꜛfiₓ 

 ─ ─ ⌐ ∆╢ ⌂▪◒◦ꜛfi≤⇔≡⁸ ─ ╛ ⅜

⌐ ↕╣╢↓≤⅜ ↕╣╢⁹ 

₈ ה ₉ ⁹ 

ה ה ₈ ☻ⱴכ♩⸗ⱦꜞ♥▫כ ה ₉ ⅔╟

┘₈ ₉ ⁹ 

╩ ה ≤∆╢☻ⱴכ♩⸗ⱦꜞ♥▫כ ─ ⁹↓╣│₈ ꜙⱵ◖ה

כ▫♥♬ ₉ ⱪ꜡☺▼◒♩≢№╡⁸ⱪꜝ◓▬fiהⱢ▬Ⱪꜞ♇♪ ⁸

⌂≥╩ ∫≡⁸ ⁸ ◄Ⱡꜟ◑כ ⁸ ─ ≢ ⌂◄Ⱡꜟ

─כ◑ ─№╡ ╩ ∆╢ ≢№╢⁹ 

₈1 ה ◒ꜝ►♪ ₉⁹↓╣│ ∆╢ ⌐ ╡ ↑√☿fi◘כ⌂≥⅛╠

⁸ ⁸ ⌂≥╩ ה ∆╢↓≤╩⌡╠™≤∆╢╙─≢№

╩♃כ♦⁸╡ IT ≢ ⇔⁸∕╣╩ ⁸◄◖ ⁸

⌂≥⌐ ∆╢ ≢№╢⁹ 

 

 ₒ ┼─ ₓ 

 ⌐ ⇔≡│⁸ ─ ⌐ ↑≡ ─╟℮⌂ ╩ ∆╢⁹ 

ה  

─ ה ⌐ ╢ ꜟכꜟ─ ⁹ 

Ⱪכ꜡ⱪ ה ╩ fiכꜞ◓√⇔ ITS ─ ╩ ≤∆╢ ▬fi

ⱨꜝ─ ⁹ 

כ◑ꜟⱠ◄≥ ה ⌐ ∆╢ ─ ⁹ 

─ ה ╩ ℮ ─fiꜛ◦כ♥☻ ⌐ ∆╢ ─ ⁹ 

╢↑⅔⌐ ה ─fiꜛ◦כ♥☻ ─ ⌐≈™≡ ╖┼─

⁹ 

⅜ ה ↄ⁸ ⌐ ⇔√ ─ ⸗ⱦꜞ♥▫─ ⌐ ↑√

╩ ≤∆╢╟℮⌂ ⅔╟┘ ─ ⇔⁹ 

─ ה ─ ⁸ ─ ⁹ 

 

 



-  24 -  

 

 

⌐ ה ∆╢ ⁸ ─ ⁹ ─

⅛╠ ─ ⅝ →⁸ ─ ─ ⁸⅔╟┘ ─

⁹ 

Ⱪכ꜡ⱪ ה ─○Ɑ꜠כ◦ꜛfi ⌐ ∆╢ ─ ⁹ 

fiכꜞ◓ ה ITS ⌐ ⌂▬fiⱨꜝ ⌐ ∆╢ ⁸ ─ ⁹ 

 

┘╟⅔ ה ─▬fiⱨꜝ ⌐ ∆╢ ─ ⁹ 

─ ה ⌐ ∆╢ ─ ⁹ 

fiכꜞ◓ ה ITS ⌐ ⌂▬fiⱨꜝ ⌐ ∆╢ ─ ⁹ 

⁸ ה ─ ⌐ ∆╢ ─ ⁹ 

כ◌◖◄ ה ─√╘─ ⌐ ∆╢ ⁹ 

 ─℮∟ ⌂╙─│⁸ ⌐ ⇔≡ ⁸ ⁸ ⁸

⅔╟┘ ⅜ ⇔≡™╢ ╛ ⁸ ⅜ ⌐ ⇔≡™

╢ ⌐ ⇔≡™╢  

 

 

 ( )   

 

 ₒ ─   ─ ₓ 

 ╩ ─╟℮⌂ ─ ≤⇔≡ ∆╢⁹ 

 ∕─ 1│⁸ ≤⌂╢ ─ ≢№╢⁹ ⌐│⁸ ─ ≢╙ ⅜

∆╢≤ ╕╣╢ ─☺▼♇♩ 50 150 ◒ꜝ☻ ╩ ∆╢ ≢№╢⁹ 

☺▼♇♩ MRJ ⌂≥│ ≢№╢⁹╕√⁸ ꜡◔♇♩╛ ⌂≥╩ ╖ ≡

╢ ≢№╢⁹ 

 ∕─ 2│⁸ ─ ─ ⁸ ─ ≢№╢⁹ ⌐│⁸ ╩ ∫√

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

ⱨ▼▪ꜞfi◓⁸ ☻♩ꜞfi●⁸כ☻ⱳ▬ꜝ⁸כ◄fi☺fiⱤ▬꜡fi⁸ ◦☻♥ⱶ⌂≥╩

∆╢ ≢№╢⁹ 

 ∕─ 3│⁸ ╩ ∆╢ ⁸ ─ ⁸ ╩ ∆╢ ≢№╢⁹ ⌐

│⁸☺ꜙꜝꜟⱵfi⁸♅♃fi Ⱳꜟ♩⁸ ⁸▪fi♅☻◐♇♪Ⱪ꜠⁸◐כⱨꜝ▬ה

Ᵽ▬ה꞉▬ꜘ ⁸Ⱶꜞ כ♄כ꜠ ⁸ ⌂≥⌐ ∆╢ ≢№╢⁹ 

 ∕─ 4│⁸ ─ MRO ≢№╢⁹ ⌐│⁸ ─ⱷfi♥♫fi☻⁸ כ○⁸

Ᵽכⱱכ◘─≤⌂ꜟכⱦ☻ ≢№╢⁹ 

 ∕─ 5│⁸ ─ ה ≢№╢⁹ ⌐│⁸ ⁸Ɽ▬꜡♇♩⁸

⌂≥─ ⁸ ╩☻ⱦכ◘ ∆╢ ≢№╢⁹ 

 ∕─ 6│⁸ ─ ∟ → ≢№╢⁹ ⌐│⁸ ─ ∟ →╩

↑ ℮ⱦ☺Ⱡ☻⌂≥≢№╢⁹ 
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 ↓╣╠─ │⁸ ∏⇔╙ ⌐ ∆╢╙─┌⅛╡≢│⌂™⅜⁸ ⌂ ⅜╡─

≢ ⅎ╢═⅝≢№╢≤ ⅎ╠╣╢⁹ 

 

₆ ₇ ─ ▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ─ ₓ 

 ☺▼♇♩ ─ │ 2008 ─ 20 ≢⁸ ⅜ 2.6 ♪ꜟ 2 6 ╕

╣⁸ 1.9 930 ♪ꜟќ1,800 ♪ꜟ ⌐ ∆╢≤ ↕╣⁸2020 ≢│ 1.4 ─ 1,300

♪ꜟ⌐ ∆╢╙─≤ ╕╣≡™╢⁹ 

 ╕√⁸ ─ │⁸1999 2008 ─ 128 ⅛╠ 2009 2018 ─ 260

⌐ ∆╢≤ ╕╣≡⅔╡⁸ ╙ │ ╦╠⌂™╙─≤ ↕╣╢⁹ 

 

 ₒ ─ ₓ 

 ─ ─ │ 1 5 ⁸ │ 3 2008 ≢№╢⁹

│⁸ ─ ⅜ 1 2 ⁸ 2.5 ⁸ ─ ⅜ 3

⁸ 5 ≢№╢⁹ 

─ ⌐≈™≡⁸₈ ⱦ☺ꜛfi 2010₉≢│⁸2020 ⌐ 2 2

─ ⅜ ↕╣≡™╢⁹ 

 

 ₒ ─ ₓ 

 │⁸╦⅜ ─ ─ ╩ ∫≡⅔╡⁸ │ 6 ≤ ↕╣╢⁹

│ 2 ≢№╢⁹ 



-  26 -  

 

 ⌐ ⇔≡⁸ ⌐ ⅜ ─ ◦▼▪╩ ∆╢≤ ∆╣┌⁸2020 ⌐

│ ─ 1 ⌐ ∆╢⁹ 

 ⌐⁸ ⌐≈™≡╙⁸ ≤ ─ ◦▼▪≤ ∆╣┌⁸ 1500 2008

⅛╠ 2500 2020 ┼ ∆╢╙─≤ ╕╣╢⁹ 

 ↓╣⌐╟╡⁸ ≢│⁸ 0.8 2008 ⅛╠ 1.3 2020 ┼

∆╢╙─≤ ╕╣╢⁹↕╠⌐⁸ ⁸ ≢─ ⌂ ╡ ╖ ⅜ ↕╣⁸

⌐⅔↑╢ ╩ ╘╢↓≤⅜≢⅝╣┌⁸ 2.4 3 ⅛╠ 3.2 4 ─

≤⌂╢↓≤╙ ≢⅝╢⁹MRO ☻ⱦכ◘─ ╕≢╩ ╘╢≤ │↕╠⌐ ∆╢⁹ 

 

₆ ₇ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ₈ ⌐ ∆╢ ₉╟╡ 
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₆ ₇ ─ ─  

 

ה ה  ₈╙─≠ↄ╡ 2010 ₉╟╡ 

 

ₒ ┼─ ₓ 

 ⅜ ⌐ ╓∆ ⌂ │ ⅝™⁹ 

 ≤↕╣╢ │⁸ ╛ ┼─ ≢№╢⁹ ⌐│⁸▪ꜟⱵ♬►ⱶ

╛כ◌כ♃כ⸗▪♬ꜞ─ ┼─ ⁸ ─ ⁸ ┼─ ⌂

≥≢№╢⁹↕╠⌐▪fi♅꜡♇◒Ⱪ꜠כ◐◦☻♥ⱶ⁸☻♥▪הⱣ▬ה꞉▬ꜘ ⌂≥│⁸

─ ─┼כ♄כ꜠ ⅜ ↕╣╢⁹ 

 ↓╣ ⌐╙⁸ ┼─ ⅜№→╠╣╢⁹ ⅎ┌⁸♅♃fi ─ ┼─

⌂≥⅜№╢⁹ 

 ─ ⌐⅔™≡╙⁸ ─ ה ∞↑≢│⌂ↄ⁸ ╛ ●☻─

⌂≥⌐ ∆╢ ─ ⁸ ╛ ⌂≥⌐ ∆╢ ─ ┼

≤ ⅜ ╪≢™ↄ≤ ⅎ╠╣≡™╢⁹ 

 

ₒ◖ꜝⱶₓ ─  

│⁸ ─ ⅛╠ ─ ⌐ ─ ⅜ ∫≡⅝≡⅔╡⁸

⌐⅔↑╢ ─ ⌐ ⅜⅛⅛╢⁹ │⁸ ─ ≢ ─ ┘

╩ ∫≡⅔╡⁸ ─ ⌐ ⇔≡ ⌂ ⌐№╢↓≤⅛╠⁸ ↄ─ ╛ ⌐⅔™≡

─ ⅜ ⌂╦╣≡™╢⁹ 

 ⌐ ╩ ≈ │⁸ ⁸ ⁸☻Ɑכ☻ꜞfi◒

≤ ≢ ◦☻♥ⱶ CMG ≤ ◌ⱷꜝ⅔╟┘●fiⱴ ╩ ™√

ה TSUBAME ─ ╩ ∫≡™╢⁹ 
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 ₒ ─ ₓ 

 ⁸ ≢ ⅜ ↕╣≡™╢ ☺▼♇♩ MRJ ─ ⌐ ∆╢

≤⇔≡⁸ⱴ♇Ɫ 2 5─ ≢ ∆╢ ⁸ ─ ⅜ ↕╣╢⁹

─ ╛ ⌂ │☼כ♬≤⌂ ∆╢⁹↓╣⌐ ∆╣┌ ─

╛ ╩ ≢⅝╢≤ ⅎ╠╣╢⁹ 

 ⌂Ɫכ♪ꜟ│ ↄ⁸ ─ ⌐│ ─ ꜠ⱬꜟ≢─ ⅜ ≢№╢⁹

ה ⌂≥╩ ∆╢ ⁸ ╩ ∆╢ ⁸

╩ ∆╢ ⁸ ◦☻♥ⱶ ╩ ∆╢ ⌂≥╩ ∆╢

⅜ ≤⌂╢⁹ 

 

 ₒMRO ─ ₓ 

 MRO Maintenance, Repair and Overhaul ⁸∆⌂╦∟ ─ⱷfi♥♫fi☻◘כⱦ☻

│⁸ ⁸ ≤ ≢Ɽ♇꜡כꜜ ─ 3 ─ 2╩ ╘≡™╢⁹MRO │

⁸◖fiⱳכⱠfi♩ ⁸◄fi☺fi ⁸ ⌂≥⅛╠⌂╡⁸ 500 ♪ꜟ─

≤↕╣≡™╢⁹ 

 ⌐≤∫≡⁸MRO ─ⱷꜞ♇♩│⁸ ╩ ∆╢ ⅜ ↕╣

╢↓≤≢№╢⁹ ∞↑≢╙ ⌐ ⅝⌂ⱴכ◔♇♩⅜ ∆╢⁹MRO ⱦכ◘─

☻╩ ⌐ ↕∑╢↓≤─ │ ⅝™⁹ │ ≤ ─ ⌐ ╢

≢№╢⁹ ⌐≈™≡│ ≤ ⌂ ⅜ ≤⌂╢⁹ ⌐≈™≡│

─ ╩ ⌂ ≤ ↕∑╢↓≤≢ ⅛╠─ ╙ ↕╣╢≤

ⅎ╠╣╢⁹ 

 

 ₒ ─ ₓ 

 ─ ╩ ⅛╠ ∆╢≤≤╙⌐⁸ ⱪ꜡⸗כ◦ꜛfi⌐╙ ∆

╢╙─≤⇔≡ ─כꜛ◦ │ ⅜ ⅝™≤ ⅎ╠╣╢⁹ 

 ↕╠⌐⁸ ─ ⁸ ⁸ ─ ⁸JAXA ─

⌂≥│⁸ ⌂╢ ─ ╩ ⅎ≡ ⌐ ∆╢ ─ ⌐≈⌂⅜╢

≤ ↕╣╢⁹ 

 ╕√⁸ ⁸Ɽ▬꜡♇♩⁸ ⌂≥─ ה ─ │ ☻ⱦכ◘

─ ⌐ ∆╢≤ ⅎ╠╣╢⁹ 

 

 ₒⱳ♥fi◦ꜗꜟₓ 

 ⌐≈™≡│⁸ ╛ ─ ≤⇔≡⁸ ⁸פֿ

⁸פֿ ⅛╒─≤⌂פֿ ⁸ ╩ ∆╢ ⌂≥⅜ ∆╢⁹ 

 ╕√⁸ ≢│⁸2011 1 22 ⌐ ☿fi♃כ⅛╠ ∟ →√ ☻♥

fiꜛ◦כ ₈↓℮─≤╡₉2 ─ ⌐ ╦∫√ ⁸פֿ ⌐פֿ

ⅎ⁸ ⁸ ╩ ∆╢ ⌂≥⅜ ∆╢⁹ 
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₆ ₇ ⌐ ∆╢ⱳ♥fi◦ꜗꜟ 

 

│ ⁸  

  

ₒ ↕╣╢ ▪◒◦ꜛfiₓ 

 ─ ─ ⌐ ∆╢ ⌂▪◒◦ꜛfi≤⇔≡⁸ ─ ╛ ⅜

⌐ ↕╣╢↓≤⅜ ↕╣╢⁹ 

₈ ה כ♃☻ꜝ◒ ₉ ⁹ 

ה ה ₈ כ♃☻ꜝ◒ ₉ ⁸₈ ה

₉ ⁹ 

MRO╢╟⌐ ה ─ ⁹ ─ ה ⁸ ה ⁸ כ◘─≤⌂

ⱦ☻╩ ℮ ⁹ 

MRJ ה ⌐ ∆╢ ─♩♇ⱪ☿⁹☻ꜟכ 

JAXA ה ⁸ ⁸ ⌂≥⌐╟╢ ─ ⁹ 

─ ה ⌂◄Ⱡꜟ◑כ ⁸ ≤⇔≡─ ⁸∕─√╘─ ◦☻♥ⱶ ⌐ ╢

─ ⁸ ┘⌐↓╣╠⌐ ╢ ╩ ℮ ⁹ 

╢↑⅔⌐ ה JAXA ─ ⁹ 

AATS ה Agile Aircraft Transport System ─ ⁹↓╣│ ⅛≈ ⌂

◦☻♥ⱶ≢№╢⁹JAXA ☿fi♃כ⌂≥╩ ∫√ AATS ─ ⁹

─ ⁸ ⌐╟╢ ─ ⁸ ⌐╟╢

─ ⁸ ⌐╟╢ ─ ⌂≥⅜ ≤⌂╢⁹ 

 

 ₒ ┼─ ₓ 

 ⌐ ⇔≡│⁸ ─ ⌐ ↑≡ ─╟℮⌂ ╩ ∆╢⁹ 

JAXA

JAXA
C-ASTEC

VR

IHI
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ה  

─┼ ה ─ ╩ ╘╢ ─ ─ ⁹ 

─fiꜛ◦כⱪfi▬ⱡⱬכ○ ה ╩ ╘╢√╘─ ─ ─ ⁹ 

 

⌐ ה ∆╢ ⁸ ─ ⁹ ─ ⅛

╠ ─ ⅝ →⁸ ─ ⁹ 

─ ה ⌐ ∆╢ ─ ⅔╟┘ ⌐ ╢ ─

⁹ 

 

╛ ה ▬ⱡⱬכ◦ꜛfi ─ ╩ ∆╢√╘⁸ ⌐╟

╢ ─ ⁹ 

⌐ ה ╢ ⌐ ∆╢ ─ ⁹ 

⌐ ה ╢ ⌐ ∆╢ ─ ⁹ 

─ ה ⌐ ⌐╟╢

─ ⁹ 

 ─℮∟ ⌂╙─│⁸ ⌐ ⇔≡ ⁸ ⁸ ⁸

⅔╟┘ ⅜ ⇔≡™╢ ╛ ⁸ ⅜ ⌐ ⇔≡™

╢ ⌐ ⇔≡™╢  

 

 

( ) ה  ꜞ◘▬◒ꜟ  

 

 ₒ ה ꜞ◘▬◒ꜟ ─   ─ ₓ 

ה  ꜞ◘▬◒ꜟ ╩ ─╟℮⌂ №╢™│ ─ ─

≤⇔≡ ∆╢⁹ 

 ∕─ 1│⁸ ≤⌂╢◄◖ ─ ≢№╢⁹ ◖◄⁸כ◌◖◄⁸│⌐ ⁸◄

◖ ⌂≥◄Ⱡꜟ◑כ ─ ⌂™ ╩ ∆╢ ≢№╢⁹╕√⁸☻ⱴכ♩◓ꜞ♇♪⌂

≥ ◦☻♥ⱶ╩ ∆╢ ─ ≈≤ ↕╣╢☻ⱴכ♩ⱷ⁸כ♃כ

⁸NAS ⌂≥╩ ∆╢ ≢№╢⁹ 

 ∕─ 2│⁸ ⁸ ⁸ ─ ⌂≥ⱪ꜡☿☻⌐⅔↑╢ ╩ ⇔⁸╕√

⇔≡ ∆╢ ≢№╢⁹ ⌐│⁸ ה ◄Ⱡ ─ ⱪ꜡☿☻⁸ ╕╡─

™ ⁸ ─ ⌂™ ─ ⁸ ╛Ᵽ☻⌂≥─ ─ ⁸

─ ⌂≥╩ ⇔⁸∕─ ╩Ɽ♇◔כ☺ ⇔≡ ⌐ ∆╢ ≢№╢⁹ 

 ∕─ 3│⁸ ╛ ⌐⅔↑╢ ─ ≢№╢⁹ ⌐│⁸ ╩

⇔⌐ↄ™ ⁸ ╩ ⇔≡ ∆╢ ⌂≥─ ─ ⌂≥≢№╢⁹ 

 ∕─ 4│⁸ ─ ─ ≢№╢⁹ ⌐│⁸꜠☺ ╛ כ꜠♩

─ ⁸ ─ ⁸ ─꜡☺☻♥▫◒☻─ ⁸ ─ ⌐⅔↑╢◄◖⌂ ╛

─ ⌂≥ ◖☻♩─ ≢№╢⁹ 
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 ∕─ 5│⁸ ╩fiꜛ◦כꜙꜞ♁─ ∆╢ ≢№╢⁹ ⌐│⁸ ה

ה ─ ה ⱦ☻⁸כ◘ ה ה ⌐ⱶ♥☻◦◖◄ה ∆╢

⌐ ∆╢ ─ ⁸ ─ ⌂≥◄fi☺♬▪ꜞfi◓ ⌐ ∆╢ ≢№

╢⁹ ╛ ⅜ ⅎ╢ ╢⌂≥fiꜛ◦כꜙꜞ♁─ ╩ ∆╢↓≤⅜ ↕╣╢⁹ 

 ∕─ 6│⁸ꜞ◘▬◒ꜟ ─ ≢№╢⁹ ⌐│⁸ ─⇔╛∆↕╩№╠⅛∂╘ ╡

╪∞ ─ ⁸ ─ ⁸ ⅛╠─ ─ ╡ ה⇔ ⌂≥≢№╢⁹

≤⇔≡ ╡ ╗↓≤≢ ╠╣√ⱡ►Ɫ►╩ ┼ ∆╢↓≤⅜ ≤⌂╢⁹ 

 

₆ ₇ ה ꜞ◘▬◒ꜟ ─ ▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ₒ ─ ₓ 

 ⌐ ∆╢ⱦ☺Ⱡ☻─ │⁸2020 ≢ 2.74 ♪ꜟ fi☺ꜛⱩכꜞ◓₈ ₉

2008  ⁸ ─ ≤↕╣╢⁹↓╣⌐⁸ ╛ ⌂≥

─ ─ ⌐ ∆╢ ╩ ⅎ╣┌⁸╟╡ ⅝⌂ ≤⌂╢⁹↓╣⅛╠ ⅜

╗ ╛ ⌐⅔™≡│⁸ ⌐⅔™≡ ─╙─≤⌂╡≈≈№╢ ─ ⅜

≥╢╣↕ⱪ♇▪☼כ꜡◒ ⅎ╠╣╢⁹ 

 │⁸ ⌐⅔™≡│ ─♩♇ⱪ◒ꜝ☻⌐№╢≤ ⅎ╠╣╢⁹∟⌂╖⌐⁸

⌐ ∆╢ ─◦▼▪≢│ 2 ⁸ 2 ⁸ 1 ⁸

◄Ⱡꜟ◑2כ ⌂≥≤⌂∫≡™╢⁹ 

 ⌐ ╗≤ ↕╣╢ ╛ ⌐⅔↑╢ ╛ ⁸

│╦⅜ ─ ⌐≤∫≡ⱦ☺Ⱡ☻♅ꜗfi☻⌐⌂╢≤ ⅎ╠╣╢⁹ 

 


