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│∂╘⌐ 

 

  

│⁸ ⌐ ⇔⁸↓─ ≢ ─ ╩ ⅎ╕⇔√⁹ 

⅛╠ ╕∫√₈ ₉─ ≢⁸ ─ ⇔™ ⅜ ⅜

≤⇔≡ ≢ ╩ ╘╢√╘─ ╛ ╩ ∆╢↓≤╩ ⌐ ╩

⇔⁸ ╛ ╩ ℮ ⇔™♃▬ⱪ─ ≤⇔≡ ↕╣╕⇔√⁹ 

№╠√╘≡ ╩ ∆╢ │⁸≥─╟℮⌂ ╩ ℮─⅛ ⇔≡╖╢

≤⁸ ⌐ ↕╣√₈ ה ₉─ ≢₈ ≤

⇔≡ ⌐╦√╡ ╩ ╘≡™ↄ√╘⌐ ⌂ ⁸ ╛ ה ╩ ⌐ ↑

⌐ ⌐ ≢⅝╢ ╩ ∆╢√╘⁸ ⌐ ⇔⁸ ⇔≡ ∆╢↓≤╩ ≤⇔

√ ╩ ∫≡™╢⁹₉≤ ↕╣≡™╕∆⁹↓─ ⅛╠╙ ⅛╢╟℮⌐

│⁸ ╩ ─ ─ ≤⇔≡ ↑≡™╕∆⁹ 

↓─╟℮⌐ ≤⇔≡ ↕╣╢ ⁸ ⅛╠ ▬◘כⱤכ☻≢╕

◄fi☻Ɫ▬☻◒כꜟ ⁸ ─ ╩ ↑╕⇔√⁹ │₈ ╩ ∆

╢ ─◌ꜞ◐ꜙꜝⱶ─ ₉≢∆⁹ 

│ ╩ ↑ ≤⌂╡╕∆⁹∕⇔≡⁸ ⌐↔ ⇔√ │⁸ ╩ ↑

─ ⇔√ ─ ╩ ⇔√ √∟⌐⌂╡╕∆⁹↓─ ≢│⁸

◌ꜞ◐ꜙꜝⱶ ╩│∂╘≤∆╢ ╛ ≤─ ⁸ ⌐⅔↑╢ ┘

─ ─ ₁⌂ ╩╕≤╘╕⇔√⁹ ⌐⁸ ה ≤─ ≢│⁸ ─ ⌂

⌐┤╣╢↓≤≢ ⅜ ┼─ ה ╩ ╘╢≤≤╙⌐⁸ ™ ≤ ╩ ⌐

↑╟℮≤ ╡ ╪≢™╢ ╩ ℮↓≤⅜≢⅝╕∆⁹ 

╕√⁸ ⅛╠ ⇔≡™╢ ה ⌐ ⅎ⁸ ⅛╠ ⇔™ ≤⇔≡⁸ ─

⅜ ≢ ╩ ℮◘▬◄fi☻ה◓꜡▪▬♄הⱪ꜡◓ꜝⱶ╩ ה ∆╢≤≤╙⌐⁸◦fi

●ⱳכꜟ ╩ ה ⇔⁸ ⌐╟╡ ╩ ⇔√╡⁸ ⇔√ ─ ≤

⇔√╡∆╢↓≤≢ ╩ ╘╢↓≤⅜≢⅝╕⇔√⁹∕─ ⅛╠⁸ │₈ ☻♩♇◒ⱱ

ꜟⱶ ₉╩ ⇔⁸ ≢fi─☻♩♇◒ⱱꜟⱶ♦כ▼►☻⌐ ≤⇔

≡ ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹↕╠⌐⁸╦ↄ╦ↄ≥⅝≥⅝ ╖ ☻♃☺○⁸

┘ ─√╘─ ─ ─ ≢│⁸ ⇔√ ה ⌐ ─ ⇔↕╩

ⅎ≡™╕∆⁹ 

↓─╟℮⌐⁸ ╙◌ꜞ◐ꜙꜝⱶ ╩ ⇔≡⁸ ─ ╩ ╡⁸ ╛

≤─ ⌐╟╡⁸ ⌐ ⌂ ╛ ╩ ∆╢≤≤╙⌐⁸ ╛

ה ≤ ╩ ╢↓≤≢⁸ ─ ⇔↕╩ ╘≡ ╡√™≤ ⅎ≡⅔╡╕∆⁹ 

╩ ╘╢⌐ √╡⁸ ⁸ ⁸ ─

▪♪Ᵽ▬◙כ ┘ ╛ ─ ⅛╠─ ה ≤≤╙⌐⁸ ⌂ ה

╩™√∞⅝╕⇔√↓≤╩ ↄ ⇔ →╕∆⁹ 
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 27 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻  

  24 28 

Ῥ 27 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻  

 ᵑ   

╩ ∆╢ ─◌ꜞ◐ꜙꜝⱶ─  

 ᵒ ─   

4 ≢№╢ │⁸ ─ ─ ⁸ ╕≢─ ╩ ⇔≡ ℮⁹ 

(1) ≢─ ╩ ∆╢ ≤⇔≡⁸ ↄ ⌐ ╣↕∑╢ ╩ ╡ ╣╢≤

≤╙⌐⁸ ⁸ ⁸ ≤─ ╩∕─ ⌐ ╘╢↓≤≢⁸ ה ⌐ ╕╠⌂™⁸╟╡ ™

꜠ⱬꜟ≢─ ╛ ╩ ⌐ ↑╢↓≤⅜≢⅝╢⁹ 

(2) ─ ⅛╠─ ╛ ↑╩ ⌐ ℮↓≤≢⁸ ─ ⌐ ∆╢ ╩ ⅝ↄ

╘⁸ ≢─╟╡ ™ ⌐≈⌂→╢↓≤⅜≢⅝╢⁹ 

(3) ╛ ⌐⅔™≡ ╛ ─ ╩ ↄ √∑╢≤≤╙⌐⁸ ≢─ ┼─ ╩ ∆╢

↓≤≢⁸ ─ ╛ ╩ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ╛ SSH ─

⁸ ≤─ ╩ ∆╢↓≤⌐╟╡⁸ ─ ┼─ ⌐ ≢⅝╢⁹ 

 ᵓ 27   

 ─ 630 18◒ꜝ☻ ╩ ⌐ ∆╢⁹ ─ ⁸ ⌐

─ ╩ ⌐ ⅛⇔⁸3 ╩ ∂≡ ╩ ⌐ ↑╢⁹ ─ ⌐≈™≡│⁸

╩ ⌐∆╢⁹ 

 ᵔ   

ủ  

 │ 24 26 ⌐◌ꜞ◐ꜙꜝⱶ ╩ ≤⇔≡⁸ ╛

╩ ∆╢⁹ ─ 5 │ ≢ ™⁸ ∆╢ ╩ ≤⇔≡

╘⁸ ⌐ ∆╢ ╩ ≤⇔≡⁸ ⌐ ╩♅כ◘ꜞה ∆╢⁹ 

 ╕√⁸2 ─ │ ╩ ⇔≡∕─ ה ╩ ⇔⁸ ⌂ ≤⇔≡

ה ∆╢⁹ 

ₒ 1 ₓ ─ ₁⌂ ⌐ ╣⁸ ה ╩ ╘╢ ≤⇔≡⁸ ─

≤⇔≡⁸ ─ ╩ ⇔ ≤⇔√⁹ ╩ ⇔≡ ⌐╟╡ ╩ ╡⌂⅜╠⁸

⇔™♥◐☻♩─ ╩ ∫√⁹ 

  24   ₈ ≤ ₉₈ ₉ 

          ₈ ₉₈ ₉ 

ₒ 2 ₓ ╛ ≤ ─ ₁⌂ ─ ╩ ╘╢ ≤⇔≡⁸2 ─

≤⇔√⁹ ─ ⅛╠⁸ ⌐╟╡ ╩ ╡⌂⅜╠⁸ ⇔™♥◐☻♩─ ╩ ∫

√ ⁹╕√⁸ ╩ ⇔≡ 24 ─ ₈ ≤ ₉₈

₉─ ⌐╟╡ ⇔⁸ ⌂♥◐☻♩─ ╩ ∫√⁹ 

  25   ₈ ₉₈ ₉ 
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          ₈ ₉₈ ₉ 

ₒ 3 ₓ ▬fiⱨ◊ⱷכ◦ꜛfi♥◒ⱡ꜡☺⁸כⱣ▬○♥◒ⱡ꜡☺⁸כ♫ⱡ♥◒ⱡ꜡☺⁸כ◄◖♥◒

ⱡ꜡☺כ─ 4 ⌐≈™≡⁸ ≤─ ╩ ⌐ ╣≡ ╩ ∫√⁹ ╩ ⇔≡

⌐╟╡ ╩ ╡⌂⅜╠⁸ ⇔™♥◐☻♩─ ╩ ∫√⁹ 

  26   ₈ ₉₈ ₉ 

          ₈ ₉ 

ₒ 4 ₓ 3 ╕≢─ ╩↕╠⌐ ⇔⁸ ⌐ ה ↕∑√ ╩ ℮⁹

⌐ ⇔√™≤ ⅎ≡™╢ ⌐≈™≡ ⌂ ─ ╩ ╢⁹╕√⁸ ╛

⁸ ╩ ∆╢⁹ 

  27   ₈ ₉ 

          ₈ ≤ ₉ 

ₒ 5 ₓ 5 ─∆═≡─ ⌐≈™≡⁸ ≤ ╩ ℮⁹ ⌐ ⇔√♥◐☻♩⌐

≈™≡⁸ ⌐╟╢ ⌐╟╡ ╩ ™⁸♥◐☻♩─ ה ─ ╩ ℮⁹ 

  28   ₈ ≤ ₉ ◌ꜞ◐ꜙꜝⱶ ─  

ủ ─ ∆═⅝  

 ₈ ≤ 1 2 ₉₈ (2 1 ⁸3 2 )₉₈ (2 3

)₉₈ (3 3 )₉₈ ≤ 2 1 ₉─ ╩ SSH ≤∆╢⁹

∕─ ⁸ 1 2 ₉₈ (2 3 )₉ ┘ ≤⇔≡₈◘

▬◄fi☻►▬₉◒כ╩ ה ⌐ ↑⁸ ≤ ─ ╟⌐◓fi♅כ▫♥ⱶכ♅╛

╢ ╩ ™⁸ ─ ╩ ╢⁹ 

ủ 27 ─ ─  

 5 ─ ╩ ⌐⁸ 24 26 ≤ ⌐ ⌐⅔™≡⁸SSH ─

╩ ℮⁹ │ ─≤⅔╡⁸ ⇔√⁹ 

3 ⌐ ⇔≡™√₈ ≤ ₉ 1 │ й─ ╩ ↕∑√↓≤⌐ ™⁸2

⌐ ⇔√⁹4 ─ 27 ╙ 5 ─ ≥⅔╡⌐ ╩ ⇔√⁹ 

 ╕≢─ ─ │⁸ ≢ ≢─ ⁸◄Ⱡꜟ◑כ ╩ ⅝ ↓⇔≡⅝√⁹╕

√⁸ ╛ IT ─ ⌐ ℮ ─ ⁸ ⅜ ╦╣╢ ╙ ™⁹⇔⅛⇔⁸∕╣╠

─ ╩ ⇔≡™ↄ─╙ ≢№╡ ─ ⅜ ≢№╢⁹∕─ ™ ≤⌂╢ ─ √

∟⌐│⁸ ↄ─ ─ ⌂ꜟⱣכ꜡◓╠⅛ ≢ ╩ ⅎ⁸ ╠ ⇔≡ ⇔≡™ↄ ⅜

≢⅝╢ ⁸◌ꜞ◐ꜙꜝⱶ─ ╩ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 27 │ ≤ ⌐⁸

⌂ꜟⱣכ꜡◓⌐ ≢ ─ ⌐ ≢⅝╢ ⁸↕╠⌐ ⌂ ₁≤ ∆╢↓≤⅜≢⅝

╢◖Ⱶꜙ♬◔כ◦ꜛfi ⌐ ─ ╩ ⅎ√ ╩ ∫√⁹ 

ủ ⌂ ה  

(1)  

 

 ₈ ₉₈ ₉─♥◐☻♩╩ ↕∑⁸ ╩ ⇔√⁹₈
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₉≢│⁸ ⌐ ⇔≡ ─ ╩ ╡ ╖⁸ ─ ⌐≈⌂⅜╢ ⌐≈™≡ ICT

⌂≥╩ ⇔ ╩⇔√⁹ 

 ╕√⁸₈ ₉≢│₈ ₉─ ╩ ╕ⅎ ⌐⁸ ₈ ₉─ ─ ╩

⇔⁸ ™─ ╛ ╙ ╕ⅎ≡ ⌐ ╩⇔√⁹ 

 3 ⌐│ ⌐ ⇔≡™╢◘▬◄fi☻►▬כ◒ ◘▬◄fi☻꞉כ◒◦ꜛ♇ⱪ ─ ≢⁸

─ ╩ ╘√ ⁸ ╩ⱬכ☻≤⇔√ ⌂ ╩ ⇔ ╩ 19 ⇔√⁹ 

 

ה  ה ≤ ─ 4 ▬fiⱨ◊ⱷכ◦ꜛfi♥◒ⱡ꜡☺⁸כⱣ▬○♥

◒ⱡ꜡☺⁸כ♫ⱡ♥◒ⱡ꜡☺⁸כ◄◖♥◒ⱡ꜡☺כ ╩ ↕∑╢√╘⌐⁸ ⌐ ╡ ╪∞⁹ 

▬fiⱨ◊ⱷכ◦ꜛfi♥◒ⱡ꜡☺כ ≢│⁸ ─ ⌐ ∆╢ ⁸ ─ ◦Ⱶꜙ꜠כ◦ꜛfi

⌂≥⌐ ╡ ╕∑ ┘ⱪ꜡◓ꜝⱵfi◓─ ╩ ╘↕∑√⁹ 

 Ᵽ▬○♥◒ⱡ꜡☺כ ≢│⁸ ≤─ ─ ╩ ™⁸ ≢⅝⌂™ ה

⌂≥─ ╙ ∫√⁹ 

 ♫ⱡ♥◒ⱡ꜡☺כ ≢│⁸ ─ ⌐ ∆╢ ╩ ⌐ ╡ → ⇔√⁹ 

 ◄◖♥◒ⱡ꜡☺כ ≢│⁸ ─☿fi♃כ ≢ ↕╣≡™╢ ╩ ╡ →⁸

─ ⌐╙≈⌂→√⁹ 

(2)  

 

 27 │⁸ ⌐₈ ▪♪Ᵽ▬◙₉כ ≤ ⇔⁸ ─ ─ ╩ ↑╢

╩ ─ ┼─ ≤ ─ ╩ ∫√⁹ 

Ừ ▪♪Ᵽ▬◙כ ╩ 3 7 16 ⁸12 24 ⁸3 15 6 ⁸ 18  

Ᵽꜟ◘▬◄fi☻◐ꜗfiⱪכ꜡◓ ⌐ ⅜ ↕╣≡ ⇔√⁹ 

Ừ ₈GSC ELCAS₉⌐ 1 ⅜ ↕╣≡⁸ ⌐ ™ ╩ ⇔√⁹ 

 ⁸ ⌐⅔™≡ ─ ≤ ⇔√ ╩ ∫√⁹ 

Ừ ─ ─ ╩⁸ ≤☻◌▬ⱪ╩ ⇔≡ ∫√⁹ 

Ừ ≢ ≤ ⇔꜡◔♇♩╩ ⇔⁸ ∟ → ╩ ∫√⁹ 

(3)  

 

 ⁸ ≢─ ⌐⅔™≡⁸ ╩ → ╩ ╘╢√╘⌐ ╩ ⌐

⇔≡™╢ ה ╩ ⇔√⁹↓─ ⌐╟╡⁸ ⌐ ╩ ∆╢

⅜ ╠╣√⁹ 

Ừ ⁸ ⁸ ⁸ ⁸ ⁸  

(4)  

 │ ╡ ≤⇔≡ ⇔√⁹ ⌐ ⅜ ↄ ─ ─ ↕⅜ ╠╣╢⁹ 

Ừ ◄Ⱡꜟ◑כ ⁸ ⁸JAXA 7 9  

Ừ ⁸             7 9  
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Ừ ⁸ↄ╠⇔─ ⁸◕ⱡⱶ           10 1  

(5)  

 

 ≢ ↕╣√₈☻♩♇◒ⱱꜟⱶ ₉₈◦fi●ⱳכꜟ ₉⁸ ≤⇔≡

↕╣√₈ SSH ₉₈ ₉⌂≥ ≢ 24 ─ ⌐

⇔√⁹ ⅜ ≤⇔≡ ⇔√₈SSH ₉ ⌐╙ ↄ─ ⅜ ⇔

√⁹ ₁⁸ ─ ╙ ↄ⌂╡⁸ ⁸ ⁸ ⌐╙ ↄ─ ⅜♅ꜗ꜠fi☺⇔√⁹ 

⌐≈™≡─ │ ╩ ⁹ 

(6)  

 ∞↑≢│⌂ↄ ╩ ╢ ≢╙⁸ ↄ─ ◖fi♥☻♩⌐♅ꜗ꜠fi☺↕∑╢⁹ 

Ừ ○ꜞfiⱧ♇◒   6         7 19  

Ừ ─   6   11  8  

Ừ ○ꜞfiⱧ♇◒    5     12 13  

Ừ ○ꜞfiⱧ♇◒  6         1  9  

 (7)  

 

ꜟⱣכ꜡◓⁸⌐ ≢ ≢⅝╢ ה ─ ╩ ⇔⁸ ∞↑≢│⌂ↄ

⁸◖Ⱶꜙ♬◔כ◦ꜛfi ┘ⱪ꜠♀fi♥כ◦ꜛfi ─ ⌐ ╘√⁹ ─ ⌐ ╡

╗√╘⌐⁸ ⌐╟╢ ╩ ≤ ↑≡⁸ ─ⱳ☻♃כ ─ ⌂≥│ ≢ ↕∑

√⁹▪♪Ᵽ▬◙כ ≢│⁸ ≡ ⌐╟╢ ╙ ⇔√⁹ 

Ừ₈☻♩♇◒ⱱꜟⱶ ₉₈◦fi●ⱳכꜟ ₉ ┘ ⌐│⁸ ≢─ ─

√╘⌐ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸♦▫☻◌♇◦ꜛfi⅜≢⅝╢╟℮⌐⁸ ↕╣√ JET ╩

⇔≡₈ ▪Ⱪ☻♩ ₉₈ ⱪ꜠♀fi ₉₈ ₉╩ ⇔√⁹ 

Ừ ▪▬♦▪◖fi♥☻♩₈≈ↄ┌ Science Edge2016₉⌐ ⱪכꜟ◓2 ⇔√⁹ 

(8)  

 

 ─ ≤⇔≡⁸ ⁸ ≤─ ╩ ⇔⁸ ™ ⅛╠─ ┼─ ה

╩ ╘╢√╘⌐⁸ ╩ ⌐ ∫≡⅝√⁹ 

Ừ ≢ ⇔≡™╢₈ ─√╘─ ─ in ₉⌐ ─ 215

⅜ ⇔⁸100◌ ─ Ⱪ⁹♩☻◦▪─≢☻כ 

Ừ ≢│ ⌂ ╩ ╡ ╣√ ⁸ ─ ╩ ≤⇔≡ ה

╩ ™⁸ ≤─ ╩ ∫√⁹ 

Ừ SSH ≢ SSH5 ≤ ╩ ⇔√⁹ 

Ừ 4 ╩ ⅜ ≤⇔≡ ≢ 10 ⅜ⱪכꜟ◓19  

(9)  
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 ↄ─ ⅜ ≢ ↕╣≡ ─ ⌐ ⇔≡™╢⁹2 ─₈ ₉╛ 3 ─

₈ ₉⌐ ⅜ ╡ ╗ ⁸ ⌐⁸ ≢─ ╩ ─ ≈─ ≤⇔≡ ℮ ⅜

╠╣╢╟℮⌐⌂╡⁸ ╛ⱪ꜠♀fi♥כ◦ꜛfi─꜠ⱬꜟ╙ ⇔≡™╢⁹ 

 ╠─ ╩ ⅛⇔√ ╩ ∆╢ ╙ ⇔⁸ ∆╢ ⅜ ⅎ√↓≤≢ⱪ꜠♀fi

fiꜛ◦כ♥ ╙ ⇔√⁹∕─ ⁸ ─ AOה ⌐ ⌐ ⇔≡ 15 ⅜

⇔√⁹ 

SSH  

 3 ─ ⌐⅔™≡ ⅛╠⁸SSH ─⌡╠™⁸ ⁸ ⁸ ⌐≈™≡

⌂▪♪Ᵽ▬☻╛ ┘ ≢─ ╛ ↄ─ ─ ╩ ™√⁹ ─

⌐╟╢▪fi◔כ♩ 28 3 │⁸ ⇔≡ ⌐ ↕∑╢⁹ 

Ừ 5 21 ⁸10 14 ⁸3 3  

 

 ⅜ ∫≡⅝√ ─ ╩│∂╘≤⇔√₈ ╩ ∆╢ ─◌ꜞ◐ꜙꜝⱶ

─ ₉─ ה ה ⌐≈™≡─ ╩ ™⁸ ≤⇔≡╕≤╘√⁹ 

 ᵕ ─ ≤   

ủ ⌐╟╢ ≤∕─  

 ₈ ₉─ ≢│ ⌐ ℮↓≤⅜≢⅝⌂™ ─ ╛ ⌐≈™≡⁸

₈ ₉₈ ₉⌐⅔™≡ ∆╢ ⁸↕╠⌐ ─ ה ─ ╩ ╣√⁹ 

 ↓╣╕≢ ⌐⁸ ↄ─ ◖fi◒כꜟ ⌐ ⇔⁸ ─ ╩ →╢↓≤⅜≢⅝√⁹╕√⁸

╩ ⌐∆╢↓≤≢⁸ ─ ─ ≤ ─ ⌐≈⌂⅜∫≡™╢⁹ ⌐⁸₈◦fi●ⱳכ

ꜟ ₉₈☻♩♇◒ⱱꜟⱶ ₉⌐ ⇔√ │⁸ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸♦▫

☻◌♇◦ꜛfi╩ ⌐ ⇔√↓≤⌐╟╡⁸∕─ √∟─ │ ╩ ╢꜠ⱬꜟ≢№∫√⁹ 

 ↓╣╠─ SSH ─ ⁸ ⅜ ⌐⌂╡ AOה ⌐⅔™≡ ™ ╩ ∑√⁹ 

ủ ─ ≤ ─  

   

ה ⌐╟∫≡│⁸ ─ ≤─ ⅜ ⌐ ╣≡™⌂™⁹ ⌐◌ꜞ◐ꜙꜝⱶ⁸

╛꜠ⱬꜟ⁸ ─ ─ ╩ ⌐ ∫≡™ↄ ⅜№╢⁹ 

ה ╩ ℮ ≢─⁸ ⌐ ↑╢═⅝ ≤ ⅜ ─ ≢ ⇔≡™╢⁹ 

ה ─◄Ⱡꜟ◑⁸כ ─ ⌐│⁸ ─ ∞↑≢│⌂ↄ ─ ⁸

╩ ╢↓≤⅜ ≢№╢⁹ ₈ ≤ ₉₈ ≤ ₉₈ ₉ ≤

≤─ ╩ ╡ ה ╩ ≡╢⁹╕√⁸ ◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ╘≡⁸

ה ╩ ℮ ≢╦⅛╡╛∆ↄ ⌐≈™≡ ≢⅝╢ ╩ ≡╢ ⅜№╢⁹↓╣

╠╩Ᵽꜝfi☻ ↄ ⌐ ∆╢◌ꜞ◐ꜙꜝⱶ ╩↕╠⌐ ∫≡™ↄ⁹ 

ה ─ ⌐≈™≡⁸ ╩ ℮ ≢⁸ ⌂ ≤ ⌐≈™≡≥─╟℮⌐

⇔≡™ↄ⅛ ⅜№╡⁸ ↕╠⌐ ∆╢ ⅜№╢⁹ 
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ה ─ │◌ꜞ◐ꜙꜝⱶ ╩ ℮≤≤╙⌐⁸ ╩ ה ∆╢⌂≥ ─

╩ ↄ ≤∆╢√╘⁸ ™꜠ⱬꜟ≢─ ⅜ ╘╠╣╢⁹╕√⁸ ⌐╙ ≢⅝╢

─√╘─ ⅜ ╘╠╣╢⁹ 

ה ─ ⌐≈™≡│ ─ ╡⅜ ↔≤≢ ∆╢∞↑≢⌂ↄ⁸ ─ ⱴכ♥ ⅜

™↓≤⅛╠⁸ ⌐ ≢⅝╢ ⅜ ∆╢≤≤╙⌐⁸ ─ ╩ ╘╢ ⅜№

╢⁹ 

3ה 3 ≢ ⇔≡™╢₈ ₉│ ─ ╩⌂∆ ≢№╢⁹ ⅜

≤⇔≡─ ∞↑≢│⌂ↄ⁸ ≢ ↕╣╢₈ ₉ ┘▪◒♥▫Ⱪכꜝה♬fi

◓─ ╩ ╡⇔√ ╩ SSH ≤⇔≡ ⌐ ∫≡™╢⁹╟╡ ↄ▪◒♥▫Ⱪכꜝה♬fi◓

─ ╩ ∆╢√╘⌐⁸ ┘ ≤ ≢ ─ ╩⸗♦ꜟ⌐ ⇔≡

™ↄ⁹ 

ה ⱴכ♥─ ⅜ ╙ ⱴכ♥─⧵⁹╢№≢ ─ ─ ╩ ≤ ⇔≡

∆╢⁹ 

ה ⌐⅔™≡ ╙ ⌂ ≢№╢⁹♩ꜝ▬▪fi♪◄ꜝכ─ ╡ ⇔⅜ ─ ⁸ √⌂

╩ ↄ⁹∕─ ╩↕∑╢↓≤⅜ ≢№╢⁹ 

ה ⅜ ⌐ ≢⅝╢√╘⌐⁸ ⌐╟╢ ╩ ╘╢ ─ כ⸗☻⁸

ꜟ☻♥♇ⱪ ╩ ∆╢ ⅜№╢⁹ 

  

ה ─ ─ ╛ ◖fi♥☻♩─ ⅜⁸ ꜠ⱬꜟ ─↓≤⅜ ≢⅝╢ ⅜ ╠

╣≡™╢√╘⁸ ─ ⌐ ⇔≡™╢⁹ ─ ≤⇔≡⁸ ↄ─ ─ →╩

╢ ⅜№╢⁹↕╠⌐⁸ ⌐ ─ ─ ╙ ⌂ ≢№╢⁹ 

ה ┼─ │⁸ ⁸ ⇔ ╖ ╘ ╡ ⌐ ╩ ↕∑≡™╢⅜⁸ ⅛╠

⌐∕╣∙╣─ ╩ ⌐ ╩ ∫≡ ↕∑⁸ ⌂ ╩↕∑╢⁹ 

ה ╩∆╢ ≢ ╩ ⌐∆╢↓≤⅜ ≢№╢⁹ ─ ↄ─ ╩ ⌐↕∑⁸

⌐│ ≢─ ╩ ≤↕∑╢↓≤≢⁸ ⅛≈ ⌂ ╩ ∆⁹ 

  

ה ─ ╩ ╛⇔⁸ ╛ ╩ ⇔≡ ⅜ ≢⅝╢ ╩ ╢⁹

↕╠⌐⁸ ┘ ≢─ ─☺ꜛⱩ◦ꜗ♪►╩ ⇔≡™ↄ↓≤│⁸ ─ ╩ ⅎ↕

∑╢ ≢ ⌐ ⌂◐ꜗꜞ▪ ≢№╢─≢⁸ ⌐ ה ∆╢⁹ 

ה ─ ╩ ╢ ה⁹╢№⅜ ─ ─ ⁸ ≤⇔≡─ ╩ ╢⁹ 

ה ─ ─ ≤⇔≡⁸ ≤╙ ⇔⁸ ה ⌐ ─ ╛

─ ╩ ⇔√ ╩ ⅛╠ ⇔⁸ ─ ─ ╩ ╢⁹ 

ה 6 ╩ ⅎ⁸ ה ╩≥℮⇔≡™ↄ⅛╩ ⇔⌂↑╣┌ ↑⌂™ ≢№╢⁹ 

™ↄ≈⅛─ │№╢⅜⁸SSH ─ ⁸ ─ ─ │ ─ ╩ ℮ ⌂ ≢№

╢⁹SSH ─ ╩ ⅎ╢⌐ √╡⁸ ─ ─ ≤⇔≡⁸ ⌐ ⇔√™⁹ 
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 27 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻ ─ ≤  

  24 28 

27 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻ ─ ≤  

 ᵑ ─   

(1)₈ ₉─ ≤₈ ≤ ₉─  

 ─ ≢№╢₈ ≤ ₉│ ╩ ⇔≡ ⌂ ╩ ⇔≡♥◐☻♩╩

⇔√⁹↕╠⌐⁸ ≢№╢₈ ≤ ₉₈ ₉₈ ₉⌐≈™≡│⁸

↓╣╕≢─ ╩ ╕ⅎ⁸↕╠⌐ ⌐╙ ≢⅝╢ ─♥◐☻♩⌐ ∆╢↓≤≢

⇔√ ⌐⌂∫≡™╢⁹ 

 ₈ 2 3 ₉╩ ⅝ ←₈ 3 3 ₉│ ─ ╩⌂∆ ≢

№╢⁹ ⅜ ≤⇔≡─ ∞↑≢│⌂ↄ⁸ ≢ ↕╣╢ ─₈

₉ ┘▪◒♥▫Ⱪכꜝה♬fi◓─ ╩ ╡⇔√ ╩ SSH ≤⇔≡ ⌐ ∫≡™╢⁹

⌂ ≤⇔≡⁸ ≢ ╩ ∆╢─≢│⌂ↄ⁸ ─ ╩ ↕∑╢ ⁸

╩ →√ ╩⇔≡™╢ ⅜ ⇔≡™╢⁹ 

(2) ▪♪Ᵽ▬◙כ≤ ⇔√ ─  

 ↄ─ ▪♪Ᵽ▬◙כ─ ה ╩ ∆╢ ⅜№╢↓≤≢⁸ ה ┼─ ה

⅜ ╕╡⁸ ─ ⅜ ⅜╢↓≤⅜ ⅝⌂ ≢№╢⁹ 

(3) ה ─ ⁸ ◖fi♥☻♩┼─  

ה  ≤⇔≡ ⌐⁸ ה ⁸ ⅜ ↄ─ ה

◖fi◒כꜟ╛ ⌐ ⇔√⁹ ─ │ ─≤⅔╡≢№╢⁹ 

27 7  

Ừ   ₈ ─  ₐⱢ◔ₑ≤≤╙⌐ ⅝╢ ₉ 

Ừ 39  ⌐ ≤⇔≡  

  ₈ ₉  ₈♫ⱡⱣⱩꜟ ─ ┼─ ₉ 

Ừ ◦fi●ⱳכꜟ  

2015WZCOE  Science Student's  Symposium    

Best Delivery Through Poster & Explanation Award ₈ ⌐╟╢ ─ ₉ 

Global  science Link2015  

  Green award and Popularity award ₈Ⱶ♪ꜞⱶ◦─ ≤ Ᵽ▬○ ─ ₉ 

27 8  

 Ừ SSH  ₈Ɫ▬♪꜡♃ꜟ◘▬♩╩ ™√ ⱪꜝ☻♅♇◒─ ₉ 

 Ừ 15 ╙─≠ↄ╡◖fi♥☻♩₈ 3ה2   ₉  

 Ừ 15 ╙─≠ↄ╡◖fi♥☻♩₈ ₉  

 Ừ ◄◖ 1♅ꜗ꜠fi☺◌♇ⱪ 2015  

 Ừ ○ꜞfiⱧ♇◒⌐    

 



10 

 

27 9  

 Ừ 9   

27 11  

 Ừ ₈ ₉ 4 ה 40 2016  

כⱥכ◖₈       ⅜ ╓∆ꜞfi ┼─ ₉  

28 1  

 Ừ ○ꜞfiⱧ♇◒ Bꜝfi◒  

 Ừ ○ꜞfiⱧ♇◒⌐  

28 3  

 Ừ ▪▬♦▪◖fi♥☻♩₈≈ↄ┌ Science Edge2016₉⌐ ⱶכ♅2  

 Ừ ∕─ ≢ ⇔√ ה  

ה   4 SSH  2  11  

ה     

(4)SSH ┘∕─ ─ ≤─  

 ⁸ ⁸ ─ SSH ⌐ ∆╢ ⅜ ∆╢ ⁸ ─ ─

─꜠ⱬꜟ╛ ⌐ ⇔≡ ╩ ↑╢↓≤≢⁸ ⁸ ┼─ ─ ⅜ ╣√⁹ 

(5) ┘ ≤ ≤─  

Ᵽꜟ◘▬◄fi☻◐ꜗfiⱪכ꜡◓ ─ ₈GSC ELCAS₉⌐ 1 ⅜ ↕╣ ∆╢↓≤≢⁸

™ ╩ ∫√ ╩ ∫√⁹ 

╟╡⁸ ─₈╕∟⅛≥ⱪ꜠♀fi₉╩ ≢ ⇔⁸ ─ ╛ ⅜

⇔⁸ ─ ⇔↕≤ ╩ ⅎ√⁹ 

₈ ─√╘─ ─ in ₉⌐ 1 ─꜡Ⱳ♇♩ ⅜ ⇔ ≢№∫√⁹ 

(6)SSH ─ ≤  

 ┼─ ≤⇔≡⁸ ╩ ⇔⁸4 ─ │ 19

─ⱪכꜟ◓ ⅜№∫√⁹╕√⁸ ─ ─ ─ ≤⇔≡╙

╩ ╘╢⌂≥⁸ ─ ╩ ∆╢ ה ≤⇔≡ ↑ SSH ╩ ∆╢⁹ 

(7) ╩ ⇔√ ─ ה ─  

 ╛▪♪Ᵽ▬◙כ ∂≡⁸ ה ╩ⱴכ♥─ ╘╢↓≤≢

⌐≈⌂→╢ ⅜ ⇔≡™╢⁹∕─ ⁸ ─ AO ╛ ≢ 16 ─ ™

╩ ∆↓≤⅜≢⅝√⁹ 

 ᵒ ─   

1 ◌ꜞ◐ꜙꜝⱶ⌐≈™≡ 

ה ─ №╢ ⌐ ⇔≡ ╡⅜№╡⁸∕╣ ─ ╛ ⁸ ⌐│ ╩ ↕⌂™

⅜ ™⁹ ⌂ ╛ ╩ ∫≡ ≢⅝╢ ╩ ∆╢ ⅜№╢⁹ 

ה ⌐╟∫≡│⁸ ─ ≤─ ⅜ ⌐ ╣≡™⌂™⁹◌ꜞ◐ꜙꜝⱶ⁸ ╛꜠ⱬꜟ⁸

─ ╩ ⌐ ∆╢ ⅜№╢⁹ 
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ה ╩ ℮ ≢─⁸ ⌐ ↑╢═⅝ ≤ ⅜ ─ ≢ ⇔≡™╢⁹ 

ה ─ ⌐≈™≡⁸ ╩ ℮ ≢⁸ ⌂ ≤ ⌐≈™≡ ↕╣≡™⌂™

⌂≥─ ⅜№╡ ↕╠⌐ ∆╢ ⅜№╢⁹ 

ה (2 ⌐≈™≡ 

ה ─ │⁸◌ꜞ◐ꜙꜝⱶ ╩ ℮≤≤╙⌐⁸ ╩ ה ∆╢⌂≥⁸

─ ╩ ↄ ≤∆╢√╘⁸ ™꜠ⱬꜟ≢─ ⅜ ╘╠╣╢⁹╕√⁸ ┼─ ╩ ⅎ⁸

⌐╙ ≢⅝╢ ─ ⅜ ≢№╢⁹ 

ה ─ ⅜ⱴכ♥ ↄ⁸ ⌐ ≢⅝╢ ⇔≡™╢⁹ ≤─ ╩ ∆╢↓≤≢⁸

─ ╩ ↕∑╢⁹ 

ה ⱴכ♥│ ⅜ ╙ ≢№╢⁹∕─ ─ ╩ ≤ ⇔≡ ∆╢⁹ 

(3) ◖fi♥☻♩ה ⌐≈™≡ 

ה ─ ─ ╛ ◖fi♥☻♩─ ⅜⁸ ꜠ⱬꜟ ─↓≤⅜ ≢⅝╢ ⅜ ╠╣

╢√╘⁸ ─ ⌐ ⇔≡™╢⁹ ─ ≤⇔≡⁸ ↄ─ ─ →╩ ╢

⅜№╢⁹↕╠⌐⁸ ⌐ ─꜠ⱬꜟ╩ ─ ⅜ ⌂ ≢№╢⁹ 

ה ┼─ │⁸ ⁸ ⇔ ╖ ╘ ╡ ⌐ ╩ ↕∑≡™╢⁹ ⅛╠∕╣∙

╣─ ╩ ≤↕∑⁸ ⌐ ╩↕∑≡™ↄ⁹ 
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5 21

10 14

3 3

7 9

7 21

8 4

8 24

8 28

7 15
Lucas S.TRINDADE

7 16

11 9

12 22
Dr.CAMERON Jamie McDougall

12 24

3 15

7

1

3 15

9

10

7 16

12 24
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6 20

7 1

7 7

7 19

7 24

7

7 Best Delivery Through Poster & Explanation

Award

7,8 30,31,1 39

8 5,6
SSH ḱ ṇ

8 18 שּ שּ קּ קּ

8 Stockholm Junior Water Prize

8 22 1 2015

8 25

9 12 ỞỞồ

9 26 9 ( )

10 4
ṕ Ṗ

11 8
ṕ

Ṗ

11 21

11 22

11 22 ṇ 2015

11 22 4

11 31
7  

( )

12 13

12 23 ỞỞồ

1 15 ṇ

1

1 9

1 23 פּ

2 7

3 20 ṇ

3 21 SSH

3 25 שּ ỞcỮỪỳỸeḬEdge

3 29
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 ≤ ─  

 

1 ─  

(1) ┼─ ≤ ╩ ≡⁸ ╩ ┌∆⁹ 

(2) ⌐ ⌂ ╩ ⌐ ≡╢⁹ 

(3) ⌂ ≤ ⌂ ╩ ≡╢⁹ 

(4) ≤⇔≡─ ≤ ⅛⌂ ╩ ≡╢⁹ 

(5) ╠─ ⌐ ≠⅛∑⁸ ╩└╠ↄ ╩ ≡╢⁹ 

 

2 ─  

─ ─ ╡ќ₈ ⌐ ↑⁸ ≤ ₉ 

≤ ⅜ ⇔√ ⅛╠ ─ ╩ ┬⁹ ╛

≤─ ⌂ ⌐╟╡⁸ ╩ ╘ ™ ≤ ╩ ∆╢ ⌂ ╩

∆╢⁹∕⇔≡ ⅜ ∆╢ ─◌ꜞ◐ꜙꜝⱶ ╩ ℮⁹ 

(1) ⌐ ⌐ ≢⅝╢ ≠ↄ╡≤  

ה ⇔√ ( ה ה )│⁸ ≤ ─ ⁹ 

ה ╛ ( ה ה ─ ↄ≢ ) 

ה ╛ ( ה ╛ ⌐ ⌐ ) 

ה ╛ ─ (⅝╘ ⅛ↄ ╩ ⇔ ∆╢) 

(2) ⅎ╢ ≤ ╩ ┌∆  

ה ™ ─  

ה ─ ⅛╠─  

Ᵽ▬○♥◒ⱡ꜡☺⁸כ◄◖♥◒ⱡ꜡☺⁸כ▬fiⱨ◊ⱷכ◦ꜛfi♥◒ⱡ꜡☺⁸כ  

♫ⱡ♥◒ⱡ꜡☺כ  

ה ⌂╠≢│─ ⇔√ ה  

ה ╛ ╩ ≤⇔√ ╩ ( ) 

 

3 ∆  

 ◌ꜞ◐ꜙꜝⱶ ─ ≤⇔≡⁸ ─╟℮⌂ ╩ ≈ ─ ╩ ∆⁹ 

 (1) ─╖⌂╠∏ ↄ ┼─ ה ה ┬ ⌐ ╗  

 (2) ─ ╩ ℮☻Ɑ◦ꜗꜞ☻♩╩ ∆⁸ №┤╣╢  

 (3) ⁸ ─ ⁸ ⌐⅔↑╢ ≤ ─ ╦╡╩ ┬

≢⁸ ™ ≤ ⅛⌂ ╩ ∆╢  
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4 ─  

ה ↄ ⌐ ╣↕∑⁸╕√ ╙ ⅎ╢↓≤≢⁸ ™ ≤ ╩ ∆

╢⁹ 

╩ⱴכ♥ה ╠ ┌∑⁸ ⌂ ≢ ↕∑╢↓≤≢⁸ ∆╢ ╩ ∆╢⁹ 

ה ה ה ─ ╩ ה ↕∑╢≤ ⌐ ┘─ ╩ ↕∑╢⁹ 

ה ╛ ≤─ ╩ ─ ↑╛⁸ ╩ ╘╢ ≤⇔≡ ∆╢⁹ 

ה ⌐╟╢ ╛ⱪ꜠♀fi♥כ◦ꜛfi ─ ⌐╟╢ ─ ⁹ 

 ╩ ⌐ ╛ ™ ⁸ ╩ ≈⁸ ╩ ⇔≡™ↄ√╘⌐ 5

─◌ꜞ◐ꜙꜝⱶ ⌐ ≠⅝ ╩ ⇔⁸4 ╩ ⅎ√⁹ 

≤ ≤─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≤ ─ ≤ ╩ ⌐ ∆╢↓≤⌐╟╡⁸ ─ ─

╩ ╘≡™ↄ⁹↓╣╠╩ ⌐⁸◌ꜞ◐ꜙꜝⱶ ♩☻◐♥ה ─ ╩ ℮⁹ 

5 ─ ╩ ⌐⁸4 ≤⇔≡ ≤⅔╡⌐ ╩ ↕∑╢⁹ 

╕≢─ ─ │⁸ ╛ ─ ⁸ ⌂≥ ↄ─

╩ ⅝ ↓⇔≡™╢⁹⇔⅛⇔⁸∕╣╠╩ ∆╢√╘⌐╙ ─╟╡ ─

╩ ╢ ⅜№╢⁹∕─ ™ ≤⌂╢ ─ √∟⌐│ ™ ╩ ∫≡ ╩ ⅎ⁸

╠ ⅎ⁸ ╩ ⇔≡™⅝ ╩ ⌐ ↑╠╣╢╟℮⌂ ⁸◌ꜞ◐ꜙꜝⱶ─

╩ ⅎ╢ ⅜№╢⁹ ⌐⁸ 27 ⌂ꜟⱣכ꜡◓⁸│ ה ─ ╩

⌐ ╣≡⁸ ⁸◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╩ ⅎ√ ╩ ⇔⁸ ─

╩ ╢╟℮⌐◌ꜞ◐ꜙꜝⱶ ⌐ ╩ ╣√⁹

 

ἶ ǵⅎǓȑɵΟ  

̱

ǵ

ӓ 

 

 

 

 

─ ™ ⌐ ⌂ ה ≤ ה ─  ἶǵ ǋ ǲⱳ Ǳ ɵ ǯ ɵ ↓ǵ  

 

ɨɱȭ 

Ӱ  

 

 

Ḹ Ḩ  

› Ḩ  

ἶ  

ἶ ǯ˲  

ϼ ǯ ̝ 

ἶ  



 

 

 ╩ ∆╢ ─◌ꜞ◐ꜙꜝⱶ─

∆  ⌡╠™ ⌂  

(1) ─╖⌂╠∏

ↄ ┼─

ה ה ┬ ⌐ ╗

 

≢ ╩ ∆╢ ≤⇔≡⁸ ↄ ⌐ ╣↕∑╢

╛ (▪◒♥▫Ⱪכꜝה♬fi◓)╩ ╡ ╣⁸╕√ ⁸

⁸ ≤─ ╩∕─ ⌐ ╘╢↓≤≢⁸ ⁸ ⌐ ╕╠⌂™⁸

╟╡ ™꜠ⱬꜟ≢─ ╛⁸ ╩ ⌐ ↑╢⁹ 

ה ⁸ ⌐ ╩ ™√◌ꜞ◐ꜙꜝⱶ ⁹ 

ה ⌂╙── ⅎ ⁸ ╛ ╠ ┬ ╩ ╘╢⁹ 

ה ─ ≤ ╩ ┌∆⁹ 

ה ─ ⌐ ∆╢ ╛ ╩ ∆╢⁹ 

ה ╩ ⌐ ↑╢⁹ 

ה ╩ ╘╢⁹ 

ủ₈ ₉⁸₈ ₉ ◌ꜞ

◐ꜙꜝⱶ  

ủ₈ ₉⁸₈

₉⁸₈ ₉⁸₈

≤ ₉⁸₈ ≤ ₉⁸₈

₉  

(2) ─ ╩ ℮

☻Ɑ◦ꜗꜞ☻♩╩ ∆⁸

№┤╣╢  

─ ⅛╠─ ╛ ↑╩ ⌐ ℮⁹ 

ה ⌐ ∆╢ ה ╩ ╘⁸ ╩ ∫≡ ╠─ ⌐

∆╢⁹ 

ủ◘▬◄fi☻ה◓꜡▪▬♄הⱪ꜡◓ꜝⱶ 

ủ▪♪Ᵽ▬◙כ  

ủ ⁸  

ủSSHⱣ☻  

(3) ⁸ ─

⁸ ⌐⅔↑╢

≤ ─ ╦╡╩

┬ ≢⁸ ™ ≤ ⅛⌂

╩ ∆╢  

╛ ⌐⅔™≡ ╛ ─ ╩ ↄ √∑╢⁹ 

ה ≢─ ┼─ ╩ ∆╢↓≤≢⁸ ─ ╛ ╩

∆╢⁹ 

ה ⁸ ─ ≤╙ ∆╢⁹ ⌐כ♄כꜞ─ ⌂

≤⁸ ⌐ ┬ ╩ ⌐ ↑╢⁹ 

ה ⌐⅔↑╢ ─ ╛◖fi♥☻♩⌐ ∆╢↓≤≢⁸

⌐ ╩ ↑╢⁹ 

ủ ─  

ủ SSH ─

┼─  

ủSSH◦fi●ⱳכꜟ  

ủ ≤─  

─ ─  in  
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 ◌ꜞ◐ꜙꜝⱶ  ₈ ₉ 

1 │∂╘⌐ 

₈ ₉│⁸1 ₈ ₉⁸2 ₈ ₉╩ ⇔≡ ↕╣√

─ ╩↕╠⌐ ╘╢√╘⌐ ⌂ ≢№╡⁸ ⌂ ╩ ≡⁸ ∆╢

╩ ™⁸ ┘⌐ ∆╢ ≤ ╩ ⅎ╢ ╩ ∆╢⁹╕√⁸ ⅜ ⌐

⌐ ⇔⁸ ┘√™≤ ⅎ≡™╢ ─ ╡ ה ╩ ⇔≡⁸ ─

╩ ╢⁹ ⁸◌ꜞ◐ꜙꜝⱶ ─ ╩ →╢⁹ 

ᵑ ─ ╩ ה ≢ ↕∑╢  

ה ─ ∞↑≢│⌂ↄ⁸ ╩ ╘⁸ ⌐ ⌐≤╡⅛⅛╢⁸ ⌐ ∆⁸

╩ ↕∑╢⁹ 

ᵒ ≤─  

ה ╛ⱪ꜠♀fi♥כ◦ꜛfi ╩ ╛ AO ⌐ ⅛∆⁹ 

ᵓ ⌐ ╩ ∫≡ ∆╢  

PDCAה ◘▬◒ꜟ╩ ↕∑╢↓≤≢ ≤⇔≡─ ╩ √∑╢⁹ 

⁸ ≢ ⇔√ │ ─≤⅔╡≢№╢⁹ 

2  IT  

(1) ╕≢─ ≤ ─⌡╠™ 

⅛╠─ ≤⇔≡⁸ ⌐ ╩ ≤⇔√ ⌐⇔≡™╢⁹CG│

╛ ⌐ ⁸LAN│≡™⅔⌐◒כⱴ⌐⇔≡™╢⁹╕√Ⱡ♇♩꞉כ♥╢⅜ ─ ╩

╘≡─☿◐ꜙꜞ♥▫⌐≈⌂→╠╣╢⅛╩ ⌐ ─ ╩ ↕∑╢⁹ 

(2)  

2 ₈ ₉⌐ ⇔≡⁸Γ ⌐╟╢Ⱡ♇♩꞉כ◒─ Δ⁸ΓⱠ♇♩꞉כ◒╩

∫√◖fiⱧꜙכ♃ Δ⁸Γ LAN ⌐⅔↑╢◖fiⱧꜙכ♃ Δ ─Ⱡ♇♩꞉כ◒ ─

╩ⱴכ♥ √⌐ ⇔√⁹ 

 3 ─₈ ₉⌐ ⇔≡⁸2 ⅛╠─ ⅜ ↄ⁸4 ⌐ ─ⱴכ♥ ╛

─ ╩ ∫√⁹10 ⌐ⱪ꜠♀fi♥כ◦ꜛfi⌐╟╢ ⁹╕√⁸2 ╕≢⌐

─ ╩ ⇔√⁹ 

 3 ₈ ₉≢│⁸ ⅛╠─ ה ≤─ ╩ ⅝ ⅝ ⇔⌂⅜╠ ⇔√⁹ 

(3)  

 ⌐Ⱡ♇♩꞉כ◒─ ╩ ⇔√↓≤⌐╟∫≡⁸2 ≢Ⱡ♇♩꞉כ◒ ╩

⌐⇔√⁸ ⅜ⱴכ♥ ⅎ√⁹╕√⁸Ⱡ♇♩꞉כ◒╩ ⇔√ ╙ⱴכ♥ ≡⅝√⁹ 

─↓≤⅛╠⁸1⁸2 ─ ─ ⌐╟∫≡ ⅜ⱴכ♥ ↕╣╢≤™ⅎ╢⁹ 

₈ ₉─ ⱴ╩⁸AOכ♥ ⌐ ⅛∆ ╩⇔√ ╙ ╟╡ ⅎ≡™╢⁹ 

3 ₈ ₉│ ─ ╩ ╛⇔⁸AD ─ⱶכ○╠⅛ ╩ ∆╢↓≤≢

─ ╩ ∆╢↓≤⅜≢⅝√⁹╕√⁸Cⱪ꜡◓ꜝⱶ─▪ꜟ◗ꜞ☼ⱶ─ ┼─ ⌐
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⅜∫√⁹ 

(4)  

 ⁸₈ ₉╛₈ ₉⅜ ≤⁸≥─ ⌐ ≢⅝╢⅛⁹╕√⁸

⌐ √∑╢⅛╩ ⇔≡™ↄ ⅜№╢⁹ 

 ╕≢⌐⁸ √╟℮⌂ ⱴ⅜№╡⁸כ♥ ≢כꜝ◄⌂℮╟∂ ⅜ ╦∫≡™≡

⅜⌂™⁹↓─√╘⁸ ─ⱴכ♥ ┼─ ⅝ ⅞ ╩ ⅎ╢ ⅜№

╢⁹ ─ ⅜ ⌐ ⅜╢ ⅛ ∆╢ ⅜№╢⁹ 

₈ ⱴ⅜⁸ITכ♥─₉ ─ ה ╩ ≡╢ ≢№╢⅛ ∆╢

⅜№╢⁹╕√⁸2 ─ ╙≡™≈⌐ⱴכ♥ ∆╢ ⅜№╢⁹ 

3  ET  

(1) ╕≢─ ≤ ─⌡╠™ 

 ↓╣╕≢─₈ ₉│⁸2 ─₈ ₉─ ≤™℮▬ⱷכ☺⅜ ⅛∫√⁹∕

─√╘⁸ │ √∟⅜ ⅜ⱴכ♥╢™≡∫ ≢≥─╟℮⌐ ⌐ ≈⅛╩ ⅎ╢

⅜ ⌂™≤™℮↓≤⅜ ⅎ√⁹↓╣│ ⱪכꜟ◓ ≢─ ─ ⁸ ╩ ╗

─ ↕⌐ ⅜№∫√≤ ⅎ╠╣╢⁹ │⁸ ─ ┘ ⌐◓ꜟ

╩ⱪ♇ꜛ◦◒כⱪ≢꞉כ ∫√⁹∕─↓≤⌐╟╡⁸ ─ ─ ⁸

─ ╩ ⌐ ╩ ∫√⁹ 

(2)  

 ₈ ₉─ ⌐ 9 ─꞉כ◒◦ꜛ♇ⱪ╩ ∫√⁹╕∏⁸ ⅛╠₈≥─╟℮

⌂↓≤╩ ⌐ ╩ ℮⅛₉⌐≈™≡ ⇔⁸₈ ─ ₉₈ ⅜ ⅛₉₈≥─╟℮⌐

⌐ ≈⅛₉₈ ╩ ⌐ ⅛╦∑╢√╘⌐ ⌂↓≤│ ⅛₉₈ ═⌂ↄ≡│⌂╠

⌂™↓≤│ ⅛₉⌐≈™≡꞉כ◒◦ꜛ♇ⱪ╩ ∫√ 1 ⁹∕─ ⁸ ⅝ↄ 4≈─◌

⌐כꜞ◗♥ ↑╢꞉כ◒◦ꜛ♇ⱪ╩ ∫√ 2 ⁹ 

  

1 ─        2 ↑ 

 ╕√⁸₈ ₉─ ⅜ ╢ ⌐ ⁸꞉כ◒◦ꜛ♇ⱪ╩ ⇔√⁹ ─꞉כ

◒◦ꜛ♇ⱪ≢│ √∟─ ⅜ ─ ≢≥─╟℮⌂ ≢ ⌐ ≈⅛⁸╕√⁸∕─

⅜≥─╟℮⌐⇔≡ ∆╢⅛╩ ⅎ╢↓≤≢⁸ ≢ ╩ ↑⁸ ╠ ┘⁸ ╠ ⅎ⁸

⌐ ⇔⁸ ╩╟╡╟ↄ ⇔╟℮≤∆╢↓≤⅜≢⅝╢╟℮⌐⌂╢↓≤╩ ≤

⇔√⁹꞉כ◒◦ꜛ♇ⱪ╩ ⌐ ╘╢√╘⌐꞉כ◦◒כ♩ 3 ╩ ⇔√⁹↕╠ 
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3 ꞉כ◦◒כ♩ 

⌐⁸꞉כ◦◒כ♩─ ╩ ⇔⁸Ɽfi♅fi◓Ⱳכ♪⌐ ⇔≡⁸ ╙♩כ◦─

⇔√⁹ │ ≢ ∫√⅜ ≢ ─ ╩ ↑√⁹╕∏⁸ √∟─

≡™≈⌐ⱴכ♥ 30 ≢ⱪ꜠♀fi♥כ◦ꜛfi⇔⁸∕─ ⁸1 ≢ ⱪ꜠♀fi♥כ◦ꜛ

fi∆╢ ה4 ה5 6 ⁹∕─ ⁸ │ ─♃▬ⱴכ╩ ™≡ ⌐ ╡

╩ ∆╟℮⌐ ⇔√⁹↓╣⌐╟╡⁸ⱪ꜠♀fi♥כ◦ꜛfi│ ╡ ⅜╢ ≤⌂∫√⁹ 

 

    4 ─          5 ⌐ ∆╢       6 ─  

(3)  

 ₈ ₉─ ≢꞉כ◒◦ꜛ♇ⱪ╩ ⇔√ ⁸ │ ╕≢≤ ⌂╡⁸

⁸ ⌐ ↑√ ⁸ ⌐≥─╟℮⌐ √∟─ ╩ ⅛╡╛∆ↄ ∆

╢⅛⌐≈™≡ ╩ ∫≡⁸ ⌐ ╡ ╗↓≤⅜≢⅝√─≢│⌂™⅛≤ ⅎ╠╣╢⁹

╕√⁸ ╩ ∫≡ ↕∑√↓≤│⁸ ⌐ ≢ √∟─ ╩ ⅛╡╛∆ↄ

≢ ⇔╟℮≤∆╢ ╙≢ⱪכꜟ◓─≤⅜ ╠╣√⁹↕╠⌐⁸꞉ ⱪ♇ꜛ◦◒כ │⁸

ⱪכꜟ◓ ≢ ⅜ ≤ ╕╣╢⌂≥─ ⅜ ╘╠╣√⁹ 
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(4)  

⌐ ∆╢ ─ ┘ ⌐꞉כ◒◦ꜛ♇ⱪ╩ ∆╢↓≤│ ⌐ ≢№

╢⅜⁸≥─╟℮⌂ ≢꞉כ◒◦ꜛ♇ⱪ╩ ∆╢⅛ ∆╢ ⅜№╢⁹╕√⁸ET

─ │ ⌐ ⅜ⱴכ♥╢∆ ™√╘⁸₈ ₉≤─ │╙∟╤╪≢№╢⅜⁸ ≤

─ ╙ ≢│⌂™⅛≤ ⅎ≡™╢⁹ 

4  BT  

(1) ╕≢─ ≤ ─⌡╠™ 

 ₈ ₉│ 2 ⅛╠─₈ ₉╩ ⇔√ ╛⁸╕∫√ↄ ⱴכ♥™⇔

⌐⇔√ ⁸5 ⅛╠─ ≤⌂╢⁹╕√⁸₈ ₉─ │ 9 ⅛╠ 10 ⌐

⅛↑≡⌂─≢⁸1 ⌐│ ╩ ⇔⁸╕≤╘╢ ⅜№╢⁹∕─√╘⁸ ⌐⅛↑╢

│₈ ₉≤ ∆╢≤⁸ ↄ⌂╢⁹ ⅎ┌⁸ ╩ ⇔⁸ ⌐╦√╢ ╛

─ ⌂≥╩ ∆╢↓≤│ ⅝≤ ⅎ╢⁹ 

 ╟∫≡⁸ 27 │ 2 ⅛╠─ ╡╕№╩ⱴכ♥ ∑∏⁸↕╠⌐

↕∑⁸ ↕∑╢↓≤╩ ∫√⁹╕√⁸₈ ₉⌐⅔™≡ ─ ╛ ─

─ ⌂≥⅜ ⇔√ ⁸ ╩ ↕∑╢─≢│⌂ↄ⁸↕╠⌐ ╩ ╘╢√╘

⌐╙⁸₈ ╩ⱴכ♥─₉ ⅝ ⅝ ∆╢╟℮⌐⁸◌ꜞ◐ꜙꜝⱶ─ ╩ ⅎ√⁹ 

(2)  

 2 ┘⁸3 ⌐₈ ╩ⱴכ♥─₉ ∆╢ ⌐ 2 ⌐ ⱴכ♥√⇔

╩ ∆╢╟℮⌐ ⇔√⁹ 

 ╕√⁸ ╩ⱴכ♥╢⌂ ┬ ⁸ ≢ ⅜ ≡ↄ╢╟℮⌂ ╩ ∆╢╟℮⌐

⇔√⁹ 

(3)  

 ─ ╩ ⇔⁸ ∆╢ ╩ ⅎ√ ⁸ ↄ─ ⅜ 2 ─₈ ₉

╩ⱴכ♥─ ⇔≡ ╪∞⁹⇔⅛╙⁸ ↄ─ ⅜ ╩ ⅎ⁸ ─ ╩ ╢ ⁸

╩ ⇔≡™╢ ⅜ ╠╣√⁹ 

╩ⱴכ♥─  ╪∞ ╙ ⁸ ≢│⌂ↄ⁸ ≢ ⅜ ╠╣╢ ╩

⇔√⁹ 

 ╕√⁸ ╛ ╛ ⌂≥╩ ⌐⇔√ ⌐⅔™≡⁸₈ ₉─ ╩ ⅛⇔

≡ ┼≤ ™√↓≤╙№∫√⁹ ╛ ⅜ ≤ ┘≈™√ ≤ ⅎ╢⁹ 

(4)  

 ≢│⁸2 ⅛╠ 3 ⌐ ∆╢ ⌐◒ꜝ☻ ⅎ⅜№╡⁸2 ≢ⱪכꜟ◓⌐

╩ ╘≡™√ │ⱣꜝⱣꜝ⌐⌂╢ ⅜ ™⁹∕╣⌐ ™⁸ ∆╢ │ 2 ─

₈ ⱴכ♥─₉ ╟╡ 3 ─ ⱴכ♥─ ⅜ ↄ⌂╢√╘ ⌂ ╩

╘╠╣╢↓≤≤⌂╢⁹ 

⅝╘ ╛⅛⌂ ╩ ∆╢√╘⌐│⁸2 ╟╡ ≢─ ╩ ⇔⌂↑╣┌

3 ♩כ♃☻─ ⌐☻ⱶכ☼⌂ ⅜ ⌐⌂╢≤ ↕╣╢⁹ 



21 

 

5  NT  

(1) ╕≢─ ≤ ─⌡╠™ 

 ╕≢─ ≤⇔≡ ─ ∞↑≢⌂ↄ⁸ ≤ ⇔√₈ ₉⌐

╡ ╗ ╩ ↑⁸ ⇔≡⅝√⁹ ─ ₁≤─ ⌐╟∫≡ ─ ⅜ ⇔

≡⅝≡™╢↓≤⌐╟╡⁸ ≤ ╛ ≤─ ─ ↕╩ ∂√⁹ 

⁸ ₁⌂ ─ ≤ ╩ ╕ⅎ⁸ ╛ ≤ ⌂ ≢ ⇔⌂⅜╠⁸

⌐₈ ─ ╛ ₉⌐ ⌂ ╩ ⌐ ↑↕∑ ⇔≡™ↄ≤≤╙⌐

⌐⅔™≡ ⌂ↄ ╘╠╣╢ ╩ ⇔≡™⅝√™⁹ 

(2)  

ᵑ ─ ╣ 

₈ ₉≢ ⇔≡⅝√↓≤⌐≈™≡ ╩ ╘╢ ≤ ⇔ↄ ╩ ∆

╢ ⅜™√⅜⁸1 ─ ⌐⅔™≡ ─ ╩ ∆╢≤≤╙⌐⁸ ╕

╩ⱪכꜟ◓│√ ╖⁸ ─ ╛ ╩ ╦∑√⁹∕⇔≡⁸6 ⌐ ≢ ─

≢⅝╢╟℮⌐ ╩ ╘⁸10 ⌐ ╩ ⇔√⁹ 

ᵒ ─ ─  

─ ╛ ╩ ╘╢√╘⁸ ⇔⁸ ⅛╠ ─

╘ ╩ ┬↓≤⅜≢⅝√⁹ ה ─ ╩ ⇔⁸ ─ ─ ╩ ╘╢

≤⌂∫≡™╢⁹ 

(3)  

ᵑ ─ ╩ ה ≢ ↕∑╢  

 ₈ ₉─ ≢│⌂ↄ⁸3 ─₈ ₉─ ╩ ⇔≡♫ⱡ♥◒ⱡ꜡☺כ⌐

∆╢ ─ ─ ( )╩™ↄ≈⅛ ╡ ╣√⁹ ⅛∫≡™╢↓≤≢╙ ⇔⁸

╩ ╘╢↓≤⅜≢⅝√⁹ 

ᵒ ≤─  

│⁸ ─₈ ₉╩ ↑≡ 4 ⅛╠ ┘≡™╢ ⌐≈™≡─▪fi◔

♩כ ⅛╠ ⅜╒⅛─ ╟╡ ⅜ ™ ⅜ √⁹ ─ ⅝ ╛ ─ ⅝

⌐≈™≡ ∆╢ ╩ ⇔√⁹ 

 ♫ⱡ♥◒ⱡ꜡☺כ ≢│⁸ ╛ AO ─ ─ ⅜⁸28 10 ⁹ ⌂

≥─ ⅝ ∞↑≢│⌂ↄ⁸ ⌂≥─ ⌐╙ ─ ⅝ ≤⇔≡Ɽꜝ◓ꜝⱨהꜝ▬♥

▫fi◓─ ⅝ ─ ╩ ⇔√⁹ ≤⅛⁸ ≤⅛⁸ ⁸ ≤ ⁸ ה

⁸ ⁸ ⁸ ⌂≥─ ─ ⅝ ─ ╩ ╡ ╣√⁹ 

ᵓ ⌐ ╩ ∫≡ ∆╢ 

⅜⁸ ≢ ╩∆╢─⅛ ⌂−∕─ ה ╩ ℮─⅛ ∂╟℮⌂ │

╕≢⌐ ╦╣≡™⌂™─⅛  ∕─ ╩ ╘╢ ≢ ≤↕╣╢ ╛ │ ⅛?∕

─ ─ ⌂ ╩≥℮∆╢─⅛ ⅎ↕∑⌂⅜╠ ╩ ╘↕∑√⁹₈ ₉≤

⇔≡ ╩ ╡ ╢↓≤≢ ⅜ ╕╢≤ ⌐⁸╕≤╘╢ ⅜ ⌐ ↄ╟℮⌐
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⇔≡⅝√⁹╕√ ─ ╩ ⌐ ⅎ╢√╘─ⱪ꜠♀fi♥כ◦ꜛfi ╙ ≢

⅝╢╟℮⌐⌂∫≡⅝≡™╢⁹ 

(4)  

 ₈ ₉│⁸∕╣╕≢─ ─ ┘ ≤│ ↄ ⌂╢⁹ ⅜ ₁─♥

─ⱴכ ≤♦▫☻◌♇◦ꜛfi⇔⌂⅜╠ ⇔™ ⌐ ╡ ╪≢™╢⁹↓╣╕≢

─ ⅜ ↕╣╢⁹ ≈─ ⌐ ⌐ ╡ ╗ ≢⁸ ⌂ ╛ ⅜

⌐ ↄ≤ ⌐⁸ ⌂ ⅜ ╦╣≡™╢⁹ ⇔⌂⅜╠ ─ ─ ╙ ≡

⅝≡™╢⁹ 

2ה  ≢ⱴכ♥─╠⅛ ∆╢ ≤3 ⱴכ♥─≢ ─ ─ ⇔≡™⅝√™⁹

10 5 ╩ⱴכ♥⅜ ⇔≡™√⁹3 ⱴכ♥≢ ─ │⁸ ⌂ ⅜

≢⅝⌂™─≢ ⇔≡™⅝√™⁹ 

ה  ─ ⌐ ─ ⅜ ≢№╢⅜⁸ ⱪ⌐╟∫≡│⁸10כꜟ◓ 3

⅜ ─ ╩ ⇔≡™╢⁹ ─ ─ ⌐╙ ≢⅝╢╟℮⌂

╩ ⇔≡™⅝√™⁹ 

6 ╕≤╘ 

(1)  

ⱴ│⁸כ♥─  ╩ ∆╢↓≤≢╟╡ ↕∑⁸ ↕∑╢√╘─

≢№╢⁹ ╩ ≡ ─ⱴכ♥ ⌐ ╢⌐│⁸ ≤ ┼─

⅜ ≢№╢≤ ⅎ╢⁹ ≢─ ╛ ─ ╩ ⇔≡⁸ ≢─

⌂ ≤│ ⅛⁸ ⌐ ↑≡ ─ │ⱴכ♥⅝═∆ ⅛ ≠ↄ↓≤╩ ┼

─ ≤⇔√⁹╕√⁸ ╛

≤─ ⇔ ™╩ ⇔≡⁸ ₁⌂ ╩ ⅎ

╢↓≤⅜≢⅝⁸ ⁸ ╠╣√ ─

⌂⅛≢ ╛⅛⌐ ↓╢∑↕♩כ♃☻╩

≤⅜≢⅝√⁹ ≤⇔≡⁸ ─ⱴכ♥

╛ ─ ╩ ↕∑

╢↓≤⅜≢⅝√⁹ 

(2) ⌐ ↑≡ 

ᵑ ─ ╩ ╘⁸ ─

╩ ∆╢ ≈─ ≤⇔≡

╛ ∞↑≢⌂ↄ⁸ ⌐ ∆╢ ⅎ

ה ╡ ╖ ╩ ≤╙ ⌐ ═

╢╟℮⌐ ⇔≡™ↄ⁹ 

₈o ₉╩ ⇔≡⁸ ╠╩ ⇔⁸

╩ ∆╢ⱪ꜠♀fi♥כ◦ꜛfi

╩ ↕∑╢⁹  ▪fi◔כ♩  
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 ─ ─ ≠ↄ╡ 

  

1  

ה ─ ╛ ╩ ⇔⁸ ─ ≈≤⇔≡─ ╩ √∑╢⁹ 

ה ╩ ∆╢↓≤⌐╟╡⁸ ─ ─ ╩ ╘≡™ↄ⁹ 

2  

ה ─ ╛ ╩ ∆╢↓≤⌐╟╡⁸ ─ ─ ╩ ╘⁸

╩ ╘╢↓≤⅜≢⅝╢⁹ 

3  

(1)   

ᵑ    ◦☻♥ⱶ 4    

ᵒ   27 8 4  2 6   1  7  

ᵓ  

10 00 ⌐╟╢ ─ ⁹ 

 ─ ∆≤↓╤│⁸21 ─ ─ ⌐ ↑√₈ ⌂ ⁸ ₉

─ ≢№╡⁸ ─ ╛ ╩ⱬכ☻≤⇔≡ ⌐ ⇔⌂™ ─

≤⌂╢ ⌂ ╛ ─ ┘ ⌂ ─ ╩ ⇔≡™╢≤ ╩℮

↑╢⁹ 

10 20   

֘ ▬fi♃כⱨ▼כ☻֙─  

 ◌ⱷꜝ╩ ∫≡ ╩ ╡⁸ ℮ ⌐™╢ ≤

⇔√╡⁸ ─ ╩♩◌◕⅜ ↄ ╩ ⇔√╡⇔√⁹ ╩

∆╢ ◦☻♥ⱶ─ ⌐ ╣╢↓≤⅜≢⅝√⁹ 

֘ ֙─  

≢☻꜠ꜘ▬꞉╡╟⌐♩כ◦  ┘ ─ ⅜ ⌐⌂╢ ╩ ⇔√⁹

─ ─╟℮⌐ ⌐ ╩ ⇔⌂™⁹ ─ ╩ ╘⁸ ה

╩ ⅎ╢ ─ ⌐ ╣╢↓≤⅜≢⅝√⁹ 

 11 00   

֘ ♫ⱡⱴ◦fi֙ 

 ⱴ▬◒꜡≢ ∫√ ─ ╩ ∫≡─ ╛ ♫ⱡⱴ◦fi⌐≈™≡─ ╩

ↄ⁹ ─Ᵽ▬○ⱴ▬◒꜡ⱴ◦fi─ ≤ ─ ⌐≈™≡ ╩ ⅝⁸

─ ╩ ⌐ ╢↓≤⅜≢⅝√⁹ 

ᵔ ─  

ה ─ │⁸ ↄ⁸∆↔ↄ ╩╙≡√⁹╙℮ ⇔ ↄ ⇔√⅛∫√⁹ ⁸

⇔≡™╢↓≤─ ╩ ≢ ╩⇔≡⅔╡⁸ ─ ⅜ ≤⌂╢↓≤⅜ ↄ

⅛∫√⁹ 

 ╩  
 ╩  
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ה ─ ≢ ↕╣≡™╢ ⌐≤≡╙ ⅜╦™√⁹ ─ ∫≡™╢

─╙─⅜№╢↓≤⅜ ↄ ⅛∫√⁹╕√ ─ ⌐ ╣╢↓≤⅜≢⅝ ⅛∫√⁹

↓╣⅛╠╙ ─ ╩⇔∫⅛╡≤ ™⁸ ⌐ ⇔≡╙ ╠⌂™╟℮⌐⇔≡™

⅝√™⁹ 

ה ₁⌂ ╩ ⇔≡ ⅜ ⇔™≤ ∫√⁹⇔∫⅛╡ ─ ╩⇔≡™↓℮≤ ∫

√⁹ ─ ⌐ ╩└⅛╣√⁹ ─ ≢ ∫≡╖√™≤ ∫√⁹ 

(2)  

ᵑ      

ᵒ   27 8 24 ( ) 2 4  1  5  

ᵓ  

15:30 ⌐╟╢ ─   

 ⌐≈™≡─ ≤ ─ ─ ╩ PowerPoint ≤ ─

⌐ ╣⌂⅜╠ ╩ ↑√⁹╕√⁸ ⌐ ™⌂ ≢╙⇔∫⅛╡ ⇔≡⅔ↄ

↓≤╛ ∆╢↓≤─ ↕╩ ↕╣≡™√⁹ ─↓≤╩ ⅎ√™↓≤≤⇔≡ ⇔≡™

√⁹ 

ה  │ ה⁹™⇔ │ ⌐ ⅜↑∞♩♇Ⱳ꜡ה⁹™⇔ ⇔™ ≢│⌂™⁹ 

ה  ⌐│ ה⁹╢№⅜ │╕∆╕∆ ∆╢⁹ 

ה ─▪▬♦▪╩ ≢⅝╢⁹ 

16:00   

 ─Ⱪ꜠כ♪─ ⁸ ⌐╟╢ ⸗♬♃ꜞfi◓⁸ ☿fi

◦fi◓─ ─ ╩ ⇔√⁹∕─ ≢ ─ ⅜ ─ ⌐ ⅛╣≡

™√⁹ ⌐ ─ ╩ ⇔≡╙╠∫√⁹ ⅜ ⇔∕℮⌐

⇔≡™╢─⅜ ≢№∫√⁹  

ᵔ ─  

ה ─ ─√╘─ ╩ ╢↓≤⅜≢⅝√⁹ ⅛╠─ ≤ ⅛╠─ ⌐╟∫

≡ ⅜ ↕╣≡⇔╕℮↓≤╩ ⅜Ⱪכꜙ♅fi♫ⱡכⱲכ◌⁹√∫ ─ ≢№

╢≤ Ⱳfiכ◌⁸⅜√™≡∫ ─ ─∆┌╠⇔↕╩ ╢↓≤⅜≢⅝√⁹╕√

╩ ⌐⇔≡⅔╡⁸ ─∆┌╠⇔↕⌐ ╣╢↓≤⅜≢⅝√⁹ 

ה ╩ ∆╢↓≤⌐╟∫≡ ≢─ ⅜ ⌂↓≤⅜ ≢⅝√⁹ ≈ ≈─

⅜ ┼─ ≤⌂∫≡™╢⁹ ╙ ╡√™⁹ ⅜⁸ ─ ╩ √∟

⌐⁸╦⅛╡╛∆™╟℮⌐╛↕⇔ↄ ⇔≡™√─≢ ⇔™ ╙ ≢⅝√ ⅜∆╢⁹ 

ה ─ ╩ ≡⁸ ╣╢↓≤⅜≢⅝√⁹ ╙ ─ ╩⇔√™≤ ∫√⁹ 

(3)  

ᵑ      

ᵒ  27 8 28 ( ) 2 4  1  5  

ᵓ  
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10:00 ⌐╟╢ ─   

 ─ ─☻כ◖ ─ ╩ ↄ⁹ ─♦◙▬fi⅛╠ ╕≢─

╖⌐≈™≡╙ ╩ ↑√⁹ 

10:30   

 ◖fi◒ꜞכ♩─ ╩ ∆╢⁹╕√◖fi◒ꜞכ♩─ ─ ╩ ╢ ⌂≥

╩ ⇔√⁹╕√ ─ ≢ ⇔√ ─Ⱶ♬♅ꜙ▪╩ ⇔√╡⁸ⱪ꜠♀fi♥כ

◦ꜛfi ─ⱳ☻♃כ╩ ⇔√╡⇔√⁹ 

ᵔ ─  

ה ─≢☻כ◖ ⌐ ╣╢↓≤⅜≢⅝ ⅛∫√⁹ ─ ≢╙ ⇔≡™╢⅜⁸

⌐ ≤ ∆↓≤⅜≢⅝╟⅛∫√⁹ ─ ╩⇔√™≤ ∫√⁹ 

ה ←╠™─ ↕─ ⌐№∫√◖fi◒ꜞכ♩Ⱪ꜡♇◒─ ─ ╩ ╢↓

≤⅜≢⅝√⁹ ⌐ ™≡™╢≤↓╤╩ √™≤ ∫√⁹ ─ ∫√ ─

╩╖≡ ≢╙ ╩ ⇔⁸ ⇔≡╖√™≤ ∫√⁹ 

ה ⅛╠◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ∞≤ ╦╣√⁹╦⅛╠⌂™↓≤╛ ⌂↓≤ ╪

≢ ⇔≡™⅝√™≤ ∫√⁹ 

(4)  

ᵑ   ◦☻♥ⱶ    

ᵒ  27 11 9 ( ) 2 2  1  3  

ᵓ  

 ♫ⱡ ⌐≈™≡─ ╩ ⇔≡™╢ √∟⅜⁸ ╩ ╘≡™╢ ≢─ ╩

⌐▪♪Ᵽ▬☻╩╙╠™⌐ ─ ╩ ⇔√⁹ ─ ╩ ∆╢≤

≤╙⌐⁸ ⌐ ─ ╛♫ⱡ ─ ⌐≈™≡ ⇔√⁹ 

4 ┼─▪fi◔כ♩ ≤∕─  

⌐ ⇔√ ⌐⁸ ─₈ ה

─ ™₉≤₈ ⌐≈™≡₉ ⇔√⁹ 

─ ⌐⅔™≡⁸ √∟─

ה │ ™⁹⇔⅛⇔⁸ ─ ─ ⌐

⌂╢─⅛│⁸ ─ ⅜№╢≤ ⅎ╢⁹

─ │⁸ √∟─ ⇔≡™╢♫ⱡ

♥◒ⱡ꜡☺כ⌐≈™≡ ⇔≡™╢ ⅜⁸

≢─ ╩ ╣╢↓≤⅜≢⅝⁸ ─

⌐ ╣╢↓≤⅜≢⅝√─≢⁸ ≤│ ⌂ↄ

⅜ ™─≢│⌂™⅛≤ ⅎ╢⁹ ─

╛ ה ─№╢ ─ ─ ╩

╙ ⇔≡™⅝√™⁹╕√⁸ ≤ ┼─ ─ ╩ ⇔⁸ ╩ ┌

∆ⱪ꜡◓ꜝⱶ╩ ⇔≡™⅝√™⁹ 

0% 50% 100%

 

 

 

ה ─ ™ 

№╢ ⇔ №╢ 

⇔ ⌂⇔ ⌂⇔ 

0% 20% 40% 60% 80% 100%

 

 

 

⌐≈™≡ 

⌐⌂∫√ ⇔ ⌐⌂∫√ 

№╕╡ ⌐⌂╠⌂™ ⌐⌂╠⌂™ 

 ⌐≈™≡─  
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 ▪♪Ᵽ▬◙כ ה  

1  

 ⁸ ⁸ ─ ⌐╟╢ ה ╩ ↑↕∑╢↓≤≢⁸ ─

╩ ⇔⁸ ⌐ ∆╢ ╩ ╘╢⁹↕╠⌐⁸ ─ ⌐ ∆╢ ⅎ╩ ╘√

╡⁸ ╩ ↕∑√╡∆╢ ≤∆╢⁹ 

 

2 ▪♪Ᵽ▬◙כ ⌐≈™≡ 

 1 ─ ⁸ ┘ ≤ ╩ ╦⇔⁸ ─ ה ⌐ ⇔≡

™√∞™≡™╢⁹ 

1 ─ ▪♪Ᵽ▬◙כ 

 

ᵑ  

ᵒ  

ᵓ  

ᵔ  

ᵕ  

ᵖ  

ᵗ  

 
ᵑ ☿fi♃כ  

ᵒ  

 

ᵑ  

ᵒ  

ᵓ HOYA PENTAX ꜝ▬ⱨ◔▪  

 

3  

 Ν◘▬◄fi☻ⱱכꜟ≢ ⅜ ∆╢⁹ 

 Ν№╠⅛∂╘ ╩ ™⁸ ⅜ 5 6 ⌐ ⅛╣ ╩ ↑╢⁹ 

 27 │ 2─≤⅔╡⌐ ⇔√⁹ │⁸ ─≤⅔╡≢№╢⁹ 

 

  9:00  9:20  

   9:40 11:40  

  11:20 11:40  

  11:40 12:10  
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   2  ▪♪Ᵽ▬◙כ ה  

  ▪♪Ᵽ▬◙כ♥ כⱴ   

 

  ꜡Ⱳ♥▫◒☻ ꜡Ⱳ♇♩╩ ╢↓≤≢ ╩ ∆╢  1  222 

 

 ─ ─ ╩ ∆╢  

2  

41 

 ⅛╠╕╡№℮ - ≢ ┌╣≡™⌂™ ─ -  34 

 ╩ ™√ ─◔Ⱶ◌ꜟꜞ◘▬◒ꜟ  46 

 ─ │≥─╟℮⌐⇔≡╕╙╠╣≡™╢─  61 

HOYA( )PENTAX ꜝ▬ⱨ◔▪  ─  37 

 

  GPS⅛╠ ─ ╕≢ 2  219 

 

 ≤  

1  

64 

 ╩ ה╢ ⅎ╢ה ∆╢ 27 

≥כ◙כ꜠  ≢≈ↄ╢  38 

☿fi♃כ ⅜ ╢ ⅛⌂ ⌂ ─ ⌐≈™≡  35 

 ≢ ╢ ─ ⅝ 33 

HOYA( )PENTAX ꜝ▬ⱨ◔▪  Letõs Talk in English!  16 

(
) 

  ─ ⌐ ↑√ ─ ╡ ╖  1   

 

 ◕ⱡⱶ - ≤ - 

2  

 

 ≢ ∆╢   

 ☻ⱴⱱ─ │≥╪⌂ - ─ -   

 ◄fi☺fi─ ╖≤   

HOYA( )PENTAX ꜝ▬ⱨ◔▪  Working Globally   

 ⅛╠ ─ ┼  

4 ▪fi◔כ♩  

ủ 7  

ủ 12  

1

 1 2 3 4

1 25% 4% 0% 0% 29%

2 29% 30% 1% 0% 61%

3 3% 6% 0% 0% 9%

4 0% 0% 0% 0% 0%

57% 40% 3% 0% 100%

2

 1 2 3 4

1 40% 7% 0% 0% 47%

2 18% 29% 0% 0% 47%

3 1% 4% 0% 0% 6%

4 0% 0% 0% 0% 0%

58% 40% 1% 1% 100%

2

 1 2 3 4

1 14% 1% 0% 0% 15%

2 22% 35% 2% 0% 58%

3 5% 14% 5% 1% 24%

4 1% 2% 1% 2% 4%

41% 51% 7% 2% 100%

1

 1 2 3 4

1 41% 4% 0% 0% 46%

2 25% 21% 1% 0% 47%

3 1% 4% 2% 0% 7%

4 0% 0% 0% 0% 0%

67% 30% 3% 0% 100%
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5 ─  

ה ╩ ⌐ ∆╢√╘⌐ ₁⌂ⱨ▫ꜟ♃⁸╣╠↑⅛⅜כ    

─ ⅜ ╠╣≡™╢↓≤⅜╟ↄ╦⅛╡╕⇔√⁹  

↓─ ╩ ™√∞↑⌐ ╦╠∑∏⁸ │⇔∫⅛╡≤  

⇔⁸ ─ ⌐ ⅛∑╢╟℮⌐⇔√™≤ ™  

╕∆⁹ 

─↓ה ╩ ↑⁸₈ ⌐ ⅎ╢⅛ │ ⅛╠⌂™↑╣≥  

∆╢₉≤ ─ ┼─ ⁸ ↕∞↑⅜⸗♅  

ⱬכ◦ꜛfi≤⌂╢↓≤╩ ╡⁸ ╙╛∫≡╖√™≤   

ↄ ™╕⇔√⁹ 

ה ─ ™ ⅛╠₈ ↄ ┬↓≤₉─ ↕╩ ╦ 

∫√↓≤⌐ ╩ ∂√⁹╛│╡⁸ ≤™ⅎ≥╙ꜞ 

ⱬꜝꜟ▪כ♠ ⌂ ╛ │ ⌐∆╢═⅝∞≤ ⇔√⁹ 

ה ─ ⌂ ╩⁸ ╩ ≡ ∂╕⇔√⁹ ∞≤ ™╕⇔ 

√⅜⁸≤≡╙ ⇔∕℮⌐╙ ⅎ╕⇔√⁹ ⌐ ≡╠╣╢╟℮⁸ ╙ ─╟℮⌐  

⇔√™≢∆⁹ 

ה ─ ≢ ─ ⅝⌂ ≢ ⌐ ≢⅝╢↓≤╩ ┘╕⇔√⁹ ─ ⌐ ⅛∑╢ 

╟℮⁸↕╠⌐ ⌐ ╖√™≢∆⁹ 

ה ─◦☻♥ⱶ│╕∞╕∞ ↕╣≡⅔╠∏⁸₈꜡Ⱳ♇♩╩ ⇔≡ ∆╢₉≤™℮ ⅜ ™≤ ∂ 

√⁹ ─ ⁸ ⅛╠≢≡⅝√√ↄ↕╪─ ╛ ⌐╙ ™√⁹ ╩ ⅝∫┐⌂⇔⌂─│ 

╙∫√™⌂™─≢⁸ ≢⅛╪⅜ⅎ╢ ╩ ╡√™≤ ℮⁹ 

ה ╕≢ ∞≤ ∫≡™√ ה ⌐╟╢◄Ⱡꜟ◑כ─ │⁸ ⱪ꜡☿☻│╛│╡ ∞⅜ ⇔ 

ↄ╖ │ ─◄Ⱡꜟ◑כ╩ ╠∑╢≤™℮ ⌂╙─≢№╢≤╙╦⅛╡⁸ ╩ ┬⌐№√ 

∫≡│⁸↓╣│ ≢№╢≤™℮ ⌂Ᵽꜞ◔כ♪╩ ╡ ∫≡ ⌐ ╩⅝ↄ↓≤⅜ ∞≤ ∫ 

√⁹ 

ה ─ ⅝╩ ═≡™ↄ≤⁸ ⅜≥℮ ℮≤⅛ ⅜≥℮ ╢≤⅛─ ⌂ ⅜↕╣╢ ⅜№╢─ 

╩ ╡⁸∕℮™℮ ╙ ⅎ⌂⅜╠ ╩⇔√╡ ╩∆╢─⅜ ∞≤ ∫√⁹ 

6 ╕≤╘ 

 ▪fi◔כ♩ ─ ╩ ╢≤⁸ ≤ ╩ ≡√⅛≥℮⅛⌐ ⇔≡ ─ ⅜№

╢ ⅜ ╠╣╢⁹▪♪Ᵽ▬◙כ─ ⌐ ╩ ∆╢ ⌐│⁸ ⅜ ⌂♩Ⱨ

♇◒╩ −≡╙╠℮╟℮⌐ ∆╢↓≤⅜ ∞≤ ⅎ⁸ ⌐ ⅛⇔≡™⅝√™⁹╕

√⁸9 ─ ⅜ⱪꜝ☻─ ╩⇔≡™╢↓≤⅛╠⁸▪♪Ᵽ▬◙כ ─ ⅜

≢⅝╢⁹ ─ ╩ ╢≤⁸ ─ ╛ ⌐ ↑≡⁸ ╩ ™≡™╢

⅜ ⅎ╢⁹ ╛⁸ ≤─≈⌂⅜╡╩ ⅎ╢≤™℮ ⅛╠╙⁸ ⌂ ≤⌂∫≡

™╢─≢│⌂™∞╤℮⅛⁹ ─ ╩╙≤⌐⁸ ╙ ⅝ ⅝ ⇔≡™⅝√™⁹ 

 

 ▪♪Ᵽ▬◙כ  
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 ╡  

1  

─ ╛ ⁸ ⌐ ╣╢↓≤≢⁸ ⌐ ∆╢ ה ╩ ╘╢

≤≤╙⌐⁸ ─ ╩ ⅎ⁸ ⌐ ╗⅝∫⅛↑≤∆╢⁹ 

2  

─ ╩ ℮ ╩ ∆╢↓≤╛⁸∕↓≢ ╩ ℮ ⅛╠ ╩ ℮

↓≤≢⁸(ч) ╩ ↕∑⁸(ш) ╠─ ⌐≈™≡ ↄ ⅎ╢⁸⅝∫⅛↑╩

ⅎ╢↓≤⅜≢⅝╢⁹ 

3 ⁸ ┘  

 (1)           

 

 

 

 

 (2)  

 

 

 

 

 

 

 (3)  

 

 

 

 

4  

 ╡ ⌐ ∆╢ ╩ ⌐⁸ ⌐ ≢ ─ ⌐ ∆╢

╩ 1 ∫√⁹↓╣│⁸ ⌐⁸ ⅜ ≢№╢√╘⌐ ⅜ ╕

╠⌂⅛∫√⁸≤™℮ ╩ ╕ⅎ≡─╙─≢№╢⁹ 

5 ┼─▪fi◔כ♩  

 (1)  

ה ⌐ ─ ╛ ⇔≡™╢ ╩ ╢↓≤⅜≢⅝≡╟⅛∫√⁹ ─ ⌐≈™≡

ⅎ╢↓≤⅜≢⅝√⁹ 

╩NMRה ≢ ⇔⁸ ⌐ ∫√⁹NMR─ ╡ ╛ ╖⌐≈™≡─ ╙ ⌐

∫≡™╢⁹ 

 27 7 9  

   

   

 1 10 2 10 2   22  

 27 7 9  

 KEK  

JAXA  

  

 1 35 2 10 3 2  

4                     51  

 27 10 1  

   

DNA  

 1 18 2 5 2    25  
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ה ╕≢ ─ ⌂ⱦ☺ꜛfi⅜⌂ↄ ≤⇔⅛ ⅎ≡™⌂⅛∫√⅜⁸ ╛ ╩

⇔≡ ⅜ ™ ↄ ╩ ⅎ╢√╘⌐│⁸≥℮™℮↓≤⅜ ⅛ ⅎ╢⅝∫⅛↑

⌐⌂∫√⁹ 

ה ─ ╙ ─ ⌐ ∆╢╙─≢№╡⁸≥─╟℮⌐ ⅜≢⅝≡™╢─⅛

╢↓≤⅜≢⅝≡╟⅛∫√⁹♃fiⱤ◒ ─ ╙╦⅛╡ ⌐⌂∫√⁹ 

 

 

 

 

 

 

       

(2)  

ה ─↓≤╛⁸ ─ ⌂≥ ₁⌂↓≤⅜ ₁ ↕╣≡™╢↓≤⅜ ⅛∫√⁹↓

─ ╩ ⇔≡ ┼─ ⅜ ╕∫≡╟⅛∫√⁹ 

│≢KEKה ⌐ Bⱨ□◒♩ꜞכ╛ⱨ◊♩fiⱨ□◒♩ꜞכ╩ ╢↓≤⅜≢⅝⁸ ⇔√⁹

╕√⁸ ⌂≥╙№╡ ⅜╦⅛∫√╡⁸ ⇔≡™╢ ─⅔ ╙ ⌐⌂╡ ⇔⅛

∫√⁹JAXA≢│⁸ISS ╛꜡◔♇♩⁸ ─↓≤╛ ─ ╖⌂≥╩ ╛●▬♪

≢ ⅛╡╛∆ↄ ⇔≡™√∞⅝╟╡ ↄ ╢↓≤⅜≢⅝√⁹ 

ה ◄Ⱡꜟ◑כ ╩ √⅛∫√⁹ ⌐≈™≡╙∫≤ ╡√ↄ⌂∫√⁹ 

─╪↕ↄ√ה ╛ ╩╖≡⁸ ─ ⅎ≡™╢↓≤│ √∟⅜ ⅎ≡™╢↓≤

╟╡╙ ↄ⁸ ⅛™↓≤⌐ ⅝╕⇔√⁹ ↄ─↓≤⌐ ╩ ∟⁸ ╩ ╘≡™

ↄ↓≤⅜⅔╙⇔╤™≤™℮↓≤⌐ ╘≡ ≠↑╢™™ ⌐⌂╡╕⇔√⁹ 

ה ≤ ISS─ ™⌐≈™≡≤≡╙╦⅛╡╛∆ↄ ⇔≡╙╠™⁸ ⅜ ╕∫√⁹

╕√⁸ ⅜ ∫√ ─ ₁⌂⅝╣™⌂ ╩ ≡⁸ ╙ꜞ▪ꜟ⌐ ≡╖√™≤

™╕⇔√⁹ ─⌂™◐꜠▬⌂ ≢│ ₁⌂ ⅜≥─╟℮⌐ ⅎ╢─⅛≤≡╙

⌐⌂∫√⁹ 

(3)  

ה ⅛╠ ╕≢╩ ⇔≡№╢⁹Ɽⱡꜝⱴ≢ ⅜↕╣≡™√╡⁸ ─Ⱶ

♬♅ꜙ▪⅜ ⇔≡№∫√╡⇔≡ ⅛╡╛∆⅛∫√⁹ 

ה ↄ─ ≤ ⇔≡ ─ ╩ ∫≡™╢↓≤⌐┘∫ↄ╡⇔√⁹ ⌐≈™

≡─ ╩⇔≡╖√™≤ ∫√⁹ 

ה │∕╣∙╣ ⌐ ∆╢ ⌂◕ⱡⱶ ╩╙∫≡™╢⁹∕─∆

═≡⅜ ⌂ ≢№╢≤│ ╠⌂™⁹ ₁⌂ ⌐≈™≡ ⌂◕ⱡⱶ ╩

ה ⇔⁸∕─ ⌐≤∫≡ ⌐ ⌂ ⅜≥↓⌐№╢⅛╩ ═╢ ╩⇔≡╖

√™≤ ∫√⁹ 

            NMR  
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╢№ה ≤ ─ ⁸№╢™│ ⌂╢ ─ ╩

∆╢↓≤≢⁸∕╣∙╣─ ─ ╩ ╘≡™╢

╩ ╡ ╗↓≤⅜≢⅝╢⁹╕√⁸ ⌂ ─ ⅝╩

╠⅛⌐∆╢↓≤⌐╟∫≡⁸ ╛ ┌≈⌐ ™ ╩

∆╢√╘─ ⌂ ⅜ ╠╣╢⁹↓─╟℮⌐⁸◕

ⱡⱶ ╩ ⇔√ √⌂ ⅜ ⇔⁸↓╣╕≢⌐

⌂™ ╣√ ╩ ≈ √⌂ ╩ ╡ ∆↓≤╛⁸10 

⅛⅛╢≤™╦╣╢ ─ ╩ ∆╢↓≤─ ⌐ ╦╡√™⁹ 

6 ▪fi◔כ♩ ─  

(1) ╟╡  

⌐ ⇔√ ⌐⁸₈

─ ₉⁸₈ ─ ₉⁸₈

⌐≈™≡₉╩ ⇔√⁹

⌐ ⇔≡─ │⁸№╕╡

≢⅝≡™⌂™ ╙ ⇔™

╢⅜⁸ ─ ⅜ ─

╩ ⇔≡™╢⁹NMR─

⌂≥ ─ ╩ ≢√

↓≤╙╟⅛∫√⁹ 

─ ╙ ™ ╩

≡™╢⁹╕√⁸ ⌐≈™≡╙

ↄ─ ⅜ ⌐⌂∫≡™╢⁹

─ ≤⇔≡

─ ╩ ╢↓≤⅜≢⅝√↓≤

│ ⌐ ╩ ⅛∑╢

√╘─⅝∫⅛↑≤⌂∫√↓≤⅜

ⅎ╢⁹ 

7 ╕≤╘ 

 ─▪fi◔כ♩ ╟╡⁸

╡ ⅜(ч) ╩

↕∑⁸(ш) ╠─ ⌐≈™≡ ↄ

ⅎ╢⁸⅝∫⅛↑⌐⌂∫≡™╢↓≤

⅜ ⅛╢⁹√∞⇔⁸(ч) ⌐≈™≡│ ⅛╠ ⇔≡™╢√╘⁸ ⌐

⌐ ┘≈™≡™╢⅛│ ≠↑╢↓≤⅜≢⅝⌂™⁹∕─√╘⁸ ⌐∕─ ⌐ ⇔

≡ ⅜№∫√─⅛⁸ ╛▪fi◔כ♩ ─ ⌂≥─ ─ ╩ ─

≤⇔√™⁹ 

0 10 20 30 40 50

⇔≡™╢ 

⇔ ⇔≡™╢ 

№╕╡ ≢⅝⌂™ 

≢⅝≡™⌂™ 

⇔≡™╢ ⇔ ⇔≡™╢ 
№╕╡ ≢⅝⌂

™ 
≢⅝≡™⌂™ 

 17 19 0 0

 13 21 2 0
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 ─  

 ◘▬◄fi☻ה◓꜡▪▬♄הⱪ꜡◓ꜝⱶ 

1  

◘▬◄fi☻ה◓꜡▪▬♄הⱪ꜡◓ꜝⱶ≤│⁸ JSPS

─ⱨ▼꜡כ◦♇ⱪ ⌐╟∫≡⁸ ─ ≢ ─ ╩ ⇔≡™╢ ─

⅜ ℮⁸ ⌐╟╢ ⱪ꜡◓ꜝⱶ≢№╢⁹ 

─ ⁸ ⌐⌂∫√ ⁸ ≢ ™≤ ℮↓≤ ╩ ⇔≡™√∞ↄ⁹

╩ ╣ ≢ ≤⇔≡ ⇔≡™╢ ─ ╩ ↄ↓≤≢⁸ ⅜ ┼─ⱦ☺ꜛ

fi╩ ↄ⅝∫⅛↑⌐⌂╣┌≤ ⇔⁸ ⇔√⁹ 

2  

⌐╟╢ ╩ ↑╢↓≤≢⁸ ≢─ ╛ ⅜≥─ ≢⅝╢⅛⁸ │

─ ╩ ∆↓≤⅜≢⅝╢⁹╕√⁸ ─ⱪ꜠♀fi♥כ◦ꜛfi╩ ╢↓≤≢⁸

⅜ ≢─ⱪ꜠♀fi♥כ◦ꜛfi╩ ℮ ─ ≤⌂╢≤≤╙⌐⁸ ≤⇔≡

⌐ ∆╢√╘⌐│ ⅜ ≢№╢≤ ∆╢↓≤≢⁸ ┼─ ╩

╘╢↓≤⅜≢⅝╢⁹ 

3  

2 ההה 27  7 15  

1 ההה 27 12 22  

4  

ᵑ│ 2  ᵒ│ 1  

ᵑ  Dr. Lucas S. TRINDADE  Ⱪꜝ☺ꜟ ⁸  

ה  ⱴ₈How to Delay Agingכ♥  ₉ 

ᵒ  Dr.  Jamie M. CAMERON ▬◑ꜞ☻ ⁸  

ה  ⱴ₈Curiosity, Chemistry and Molecular Engineeringכ♥ ₉ 

5 ▪fi◔כ♩  

(1)  

 ▪fi◔כ♩─ ≤ 2ה⁸1│ ≢ ─≤⅔╡≢№╢⁹ 

Q ⌐⅔↑╢ ⌐≈™≡─ │⁸≥─ ≢⅝╕⇔√⅛ ₒ ─

ₓ 

ה  ⅜ ↄ⁸ ∞∫√⁹ 

≤℮╞∟ה  ⅛∫√⁹ 

≥∫╙ה  ⌂ ╩ ⅝√⅛∫√⁹ 

─⧵ה  ⁸ ⌂⇔ 

Q ╩ ⅝⁸ ╛ ⌐ ∆╢ │ ╕╡╕⇔√⅛ ₒ ┼─ ₓ  

ה  ╕∫√⁹ 

╡╕№ה  ╦╠⌂™ 
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─⧵ה  (*1  

ה  ⌂⇔ 

 

(2) 2 ─▪fi◔כ♩  

 

(3) 1 ─▪fi◔כ♩  

 

6  

(1)  2  

ה ⅝ ╡╛∆™ ⇔™ ≢ ≢⅝√⁹ 

ה ⅜№╢ ≢╙ ⌐ №╢ ≢⁸ ⇔≡™⅝√™↓≤╛ ≤ ↄ ╦╢

≢╙№∫√√╘⁸≤≡╙ ↄ⁸≤≡╙∆┌╠⇔ↄ ∂√⁹ 

≡∫№⅜▪⸗כꜚה ™≡™≡ ⇔⅛∫√⁹ ╩ ₁ ∫≡™≡ ⇔╖╩ ∂√⁹ 

ה ─Ɫ◄╩ ∫≡⅝≡ↄ∞↕∫≡⁸ ╠╣≡ ⅛∫√⁹ 

ה ─Ⱪꜝ☺ꜟ⌐≈™≡─ ─ Ⱪꜝ☺ꜟ─ ╛ ╦∏ ╩ ↄ ⅜ ↄ⁸

⅛∫√⁹ 

ה ⇔≡™╢ ה ─ ─ ∞∫√─≢ ╩ ↑≡ ⌐ ⅛∫√⁹ 

ה ≤™℮ √∟ ⅛╠│ ∫≡╙ ╡ ─┼≥↓╢∆⌐ⱴכ♥╩≥↓™⌂∑ ╩

∫√⁹ 

ⱴכ♥ ⅜ ─ √∟≤│ ⌂─≢∕↓⅜ ⇔ ↄ⌂⅛∫√⁹ 

(2)  1  

ה ≤ ℮ ╩ ≈ ─◘▬◄fi☻⌐≈™≡─ ⅎ ╩ ╢↓≤⅜≢⅝≡ ⅛∫√⁹ 

ה ─ ╩ ↑≡ ⅛∫√⁹ ─ ☻◖♇♩ꜝfi♪⌐ ⅝√ↄ⌂∫√⁹ 

ה ─ ™ ╩ ≢ ↄ↓≤⅜≢⅝≡ ™ ⌐⌂∫√⁹ 

ה ≢│ ╦⌂™ ⌐ ∆╢ ⅜ ╕╡ ⅛∫√⁹ 

ה ≢─ │ ⌐ ↑╢╙─≢│⌂™─≢⁸∆↔ↄ ™ ≤⌂∫√⁹ 

17% 

79% 

4% 0% 
Q2.  

 

 

 

 

53% 
45% 

1% 
1% 

Q3.  

 

 

(*1  
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ה ⅜∟╞∫≤ ⇔ↄ∕╣⅜ ≢─ ∞∫√─≢ ∆╢─⅜ ∞∫√⁹ 

⌐ⱪ꜡◓ꜝⱶ⌂℮╟─↓ה ⇔ ↑╢↓≤⌐╟╡ ⅜≢⅝╢╟℮⌐⌂╢ ⅜⇔√⁹ 

ה ─☻ꜝ▬♪╛ ⅜╒╓╦⅛╠∏⁸ ⌐ ∫≡⇔╕∫√─≢№╕╡ ≢№╢

⅜⌂⅛∫√╟℮⌂ ה⁹╢∆⅜ ─ ⅜ ⇔∆⅞√ 

ה ⅜∟╞∫≤ ⇔ↄ∕╣⅜ ≢─ ∞∫√─≢ ∆╢─⅜ ∞∫√⁹ 

 7 ╕≤╘ 

 ▪fi◔כ♩ ⌐╟╢≤⁸ ─ ╩ ≢ ∆╢↓≤│ ⇔⅛∫√╟℮≢

№╢⁹⇔⅛⇔⁸ ↄ─ ⅜ ⌐ ╩ ∫√↓≤⅜ ╖ ╣╢⁹╕√⁸ ≢─

╩ ∂≡⁸ ─ ╩ ∂√↓≤⁸ ─ ⅜ ⇔≡™╢↓≤╩

⇔√≤™℮ ╛⁸ ⌐╟╢ ╩ ∆╢ ╩╕√ ∟√™≤™℮ ⅜ ⅛∫√⁹

─ ─ⱪ꜠♀fi♥כ◦ꜛfi─ ╛ ⁸ ╩ ╘≡™ↄ ≢ ⌐⌂

╢ ╙№∫√╟℮≢№╢⁹ 

 ╙◘▬◄fi☻ה◓꜡▪▬♄הⱪ꜡◓ꜝⱶ╩ ⇔≡ ⇔≡™ↄ │№╢≤ ∂

√⁹ 

 

 

 

 

 

 

 

            Dr. Lucas S. TRINDADE  

 

 

 

  

 

 

 

            Dr.  Jamie M. CAMERON  

 

 

 ◦fi●ⱳכꜟ  ñ2015 TST Overseas Study in Singaporeò 

 ⌐ ⅝ ╦╣√⁸ ─◦fi●ⱳכꜟ ⌐≈™≡ ≢ ∆╢⁹ ⇔

√ 11 ─ 2 │ 2⅛ ≢─ ⱪ꜠♀fi☿Ⱶ♫⁸3≢כ≈─ ╩ ↑√⁹Ᵽ▬○ ꜝⱲ

─ ⁸ ≤─ ╙ ─ ┼─ ╩ ≡√↓≤│ ™⌂™⁹ 
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1) Aim s: Our aims for our overseas study are as follows:  

ᵑ To give our students an opportunity to participate in some science 

competitions such as Global Youth Link Sentosa and Rivervalley High 

School Science Session. Also to enhance our studentsõ passion and interest 

as scientists through the international communication and exchange with 

foreign or local students and local college students and various scientists.  

ᵒ To nurture  our studentsõ communicative ability and presentation skills in 

English and also deepen their international -outlook through talks and 

discussions with students of v arious nationalities.  

ᵓ To develop the learning  contents, methods and programs for improving 

communicati on in English which is necessary for a researching or 

engineering scientist.  

ᵔ To cultivate our studentsõ understanding of ethics and international ism 

as scientists for the future.  

ᵕ To encourage our students to live and study with multinational students 

and scientists and to develop an understanding of other cultures.  

  

2) Hypothesis: If we encourage them to improve their English conversation 

and presentation abilities before and during the trip, they will be able to 

communicate well with foreign and local students through the 

international exchange s in various places in Singapore.  Also, when they 

are exposed to overseas life and experience  with  the trials and e rrors  of 

using English with foreign people, they will surely grow as human beings 

and scientists, and as a result, to deepen the ir  awareness of their identity 

as Japanese.  At the same time, they will be able to understand other 

cultures and enhance the ir  communicativeness as international persons.  

 

3) Participants: 11 second graders ( 6 male and 5 female students ) and two 

teachers. 

 

4) Itinerary:  

Day 1 25 th  July (Sat):  20:00 Meeting at Haneda Airport  

      24:05 Leaving for Singapore (JAL35)  

Day 2 26 th  July (S un):  7:15 Arrival at Changi International Airport in 

Singapore 

9:00 Observing at the Oral session in Nanyang Technical 
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University  

  13:00 Participating in the Poster session (9 students)  

    (Explanation in English, Q&A among the students)  

  16:30 Award session: A pair of students were awarded  

     òThe best presentation awardó 

Day 3 27 th  July (Mon):    9:00òUnderstanding Environmental Sustainabilityó  

     lectured by Prof. Lye Sun Woh  

òCreative Thinkingó lectured by Douglas Carver 

     13:00~16:30 Visiti ng and studying the cutting edge  

Fusionopolis  

Also visiting MAR K ( a biological fish laboratory )  

Day 4 28 th  July (Tue):  10:00 Study at a botanical garden òGardens by the 

Bayó 

    14:00~16:00 Visiting  Dr Lim Xin Hongõs laboratory 

Day 5 29 th  July (Wed):    9:00 Visiting Pioneer Secondary School ( exchange 

with students , participation in a special lesson )  

       13:00~17:00 Visiting Rivervalley High School   

( Poster session competition )  

    17:00 Award session:  

    A pair of students got two first prizes:   

    òGreen Awardó and òPopularity Awardó 

    25:45 Leaving for Japan (JAL38)  

Day 6 30 th  July (Thu):   10:30 Arriving at Haneda  

 

5) Preparations and Results: We have constantly given our students a great 

number of opportunities to express themselves in Engli sh such as by 

creating English compositions and participating in communicative 

activities since their entrance to our school.  In addition, many Japanese 

English teachers have helped them to translate their research es into 

English and to present them in En glish.  They had several days to 

practice their presentations to each other and discuss them.  Some of 

them had training with a JET native English teaching scientist from New 

Zealand.  Not to mention, all the teachers of science and technology 

cooperated and assisted our students in conducting  their daily scientific 

research. 

As shown above, a pair of female students won first prize in the 
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poster session in Nanyang Technical University .  The title of their 

research was òDifference of the alanine content by the kinds of Japanese 

Teaó.  Their communicative ability was esteemed by the judges most 

highly among the 20 groups of students from six countries, including 

groups from four other Japanese SSHs and eleven groups from Singapore, 

Thailand, Vietnam, Taiwan and Brunei.  

Moreover, in another science seminar called òThe West Zone Centre of 

Excellence for Science and Technology Students õ Science Seminaró, a pair 

of male students whose research title was òThe Possibility of Biofuel made 

from Euglena ó, won first pr izes, in the poster session, in Green Award and 

Popular award.  The former is given for the excellence in the 

environmental effects and 3Rs initiative, and the latter for popularity 

based on the participating students õ votes.  There were more than 50 

panels from over 20 Singaporean high schools including  the high school of 

NUS.    

All the participants in our Singaporean study trip presented in either 

the science seminar or competition.  The opportunities to present their 

research in English to students from  other countries must have been 

invaluable to them.  Their thank -you letters show this:  

  òDear NTU  

The class I took with NTU students was very exciting and  what  I learned 

was unique .  However, English is not my native language, and we were 

not the same a ge, nor did we know each other first. But we could make 

friends with your students and ha d the opportunity to  communicat e and 

cooperate!  Thanks to the success in our  presentation and solving the 

problems, I obtained a lot of experience. ó   Yuko  

 ΓThank y ou for supervising the project session and guiding your research 

institute.   I spent valuable time there.  I wanted to speak English better 

in the future.  I will study hard so that I can improve my speaking ability. ó  

Mami  

6) Other Places for learning  

ᵑ Nanyang Technical University: as mentioned  above, they attended two 

lectures and toured the campus.  

ᵒ Fusionopolis: they learned about cutting edge technological application in 

various sophisticated facilities and establishments.  

ᵓ MARK: at a fish quaranti ne facility, they learned a variety of tools and 
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methods for culturing and checking fish.  

ᵔ  Gardens by the Bay: the streamlined collective botanical exhibition 

facilities.  They learned a lot about different vegetation from many 

countries of the world.  

ᵕ Dr. Limõs laboratory in A*Star biopolis: they had a tour around the skin 

laboratory.  

   Many of them wrote about the exchange with a first rate scientist in 

their letters of thanks as follows:  

òThank you for inviting us to your laboratory. I was very deeply 

impressed with your kindness beyond description. I am thankful for 

your kind and slow explanation.  It was easy to understand what you 

said.  I realized the importance of speaking English. So now I wish to 

study it hard so I can communicate with many peop le.  I'm looking 

forward to meeting you. Thank you for such a wonderful time.ó  Aya  

òThank you for taking the time to judge the poster session and for your 

guidance in your laboratory.  I could watch a real working place.  I 

experienced precious time ther e.  I want to keep studying science and 

English in future.  Best regards.ó  Gaito 

ᵖ Pioneer Secondary High School: they were guided around the school 

buildings and facilities and also participated in a special class with the 

students ( grade 9th ):  

    òThank you for inviting us to your school. I was able to have invaluable 

experience. I felt the importance of English after having an opportunity 

to participating in classes conducted in English overseas.ó  Yuta 

    òThank you so much for organizing a lesson with your students. Thanks 

to the lesson, I noticed many things yet to learn.  I want to study 

science and English a lot from now on.  Regards.ó Hisashi 

    òThank you for guiding in your school.  Interactions with students 

turned out to be a very good exp erience for me.  I would like to get a job 

with which I can help people through science.  I'm looking forward to 

when we can meet again somewhere. Regards.ó  Rui 

 

7) Conclusion:  

    Before, during and after our learning trip to Singapore, our students 

trie d their best to improve their English conversation and presentation 

abilities.  T hrough translating their researches into English, they were 
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aware of the difficulty of expressing what they thought in English.  

When they had opportunities to communicate for eign and local students 

in Singapore, their ability and passion to enhance the 

communicativeness in English increased.  Also, through the 

opportunities to visit overseas laboratories and local schools and 

university, they developed their understanding of f oreign cultures and 

realized the importance of improving their English speaking ability 

further.  In every aspect of this challenging learning trip to Singapore, 

our students have proven that our hypothesis is adequate.  I sincerely 

hope that through our a ttempt to raise students who have 

international -outlook as scientists, more and more students of ours will 

grow up to be international scientists in the future.  In order to do this, 

we strongly wish to continue this learning trip next year and beyond.  

 

            (Reported by Shigeyuki Fujimoto)  

 

 Stockholm Junior Water Prize⌐ ⇔≡ 

1   

⇔≡ ∫≡⅝√⁸ ─ ─ ╩♃כ♦ ⌐⁸∕─

╩ ╠⅛⌐⇔√ ╩ ⇔⁸∕╣╩ ⌐ ─ ─ ⌐ ↕∑╢

╩ ⇔≡ ∆╢⁹ 

2   

≤™℮ ─ ─ ⌂ ╩ ⇔⁸∕─ ⌂ ╩ ™≡

─ ─ ⌐ ∆╢ ─ ╩≤⅔⇔⁸ ┘∕─ ⁸

⁸ ⌂≥─ ⇔™ ╩ ╢↓≤⅜≢⅝⁸ ─ ⌐ ∆╢⁹╕√⁸

─ ─ ╩ ∆ ≤─ ╩ ⇔ ─ ─ ™⌐ ╣⁸ ⌐

∆╢ ─ⱪ꜡♩◖ꜟ ⌐≈™≡╙ ∆╢ ╩ ≈↓≤≢⁸ ⌐⅔™≡

∆╢ ─ ↕⌐ ≠ↄ⁹ 

3  

 27 7 20 ( ) 31 ( ) 

     7 21  LH711 ⱨꜝfi◒ⱨꜟ♩ LH804  ☻♩♇◒ⱱꜟⱶ 

     7 22 27 כ◙▬♫●כ○│  ─ ⌐  

    7 28 29  ⁸  

     7 30  ☻♩♇◒ⱱꜟⱶ LH2415 ⱵꜙfiⱫfi LH714  (31 ) 

fi♦כ▼►☻⁸        
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4  

⌐╟╣┌ Finalists from the participating countries are invited 

to Stockholm for five days where they take part in the global 

conference through a variety of activiti es. Inside the World Water 

Week conference venue, a poster exhibition of all student projects 

will give the finalists an opportunity to discuss their projects with 

the wide range of conference attendees, including researchers, 

politicians and media. Each o f the finalists is further interviewed by 

a jury of international experts, who decide on the winner announced 

at the prize ceremony.  

≤─↓≤∞⅜⁸ ⌐│ ─ 8 ╕≢⌐₈ ☻♩♇◒ⱱꜟⱶ ₉┼⁸

─Ɫ◔≤ ┌╣╢ ╩ ⌐ pH ⅜ ⇔≡™╢ ╩∕─ ─ ™ ─

─ ≈ pH ⌐ ╘√⁸Γ ─ ₈Ɫ◔₉≤≤╙⌐ ⅝╢ Γ╩

⇔√⁹ 

⅜ ↕╣⁸₈Stockholm Junior Water Prize ₉─ ≤⇔≡ ↕╣⁸

⁸ ─ ╩⁸ ⌂ ⌐ ∆╢ ╩ ∫√⁹ 

─ ⁸ ─ ™ ⁸ ─ ⌐≈™≡ ⌐╟╢ ╩ ↑⁸

─ ≢│⁸ ⌐ ⅎ⁸∕─ ─ ⌂ ≢№╢ ╩ ⌐ ╗⁸

≢╙№╢ ╩⁸ ─ ⌐ ∫√ ⌐ ∆╢↓≤≢⁸ ─ ╩

╠→╢↓≤⅜≢⅝╢≤≤╙⌐⁸ ⌐ ∫≡⇔╕∫√ pH ╩ ∆╢↓≤⅜≢⅝╢≤

™℮₈To Protect Our Golden Spring: A Lesson from a Japanese Goddess Vulnerability 

of Water Environment to Acid Rain  :Buffering Capacity of òHAKE ó ₉╩ ⇔√⁹ 

≤ ⇔≡⁸7 7 ⌐│ ≢⁸ ╟╡ ≤♩꜡ⱨ

╩כ▫ ↕╣⁸ ה ╟╡⅔ ⅛↑╙ ™√⁹∕─ ⁸ ⱳ☻♃כ─

≤ ⁸ Ɽfiⱨ꜠♇♩─ ╩ ∫√⁹7 ╟╡ ─ ╙ ─

─ ≢ ∫√⁹ ☻♩♇◒ⱱꜟⱶ╕≢│♪▬♠ ≢ 16 ⅛⅛∫√⅜⁸╒≤╪

≥─ │ ─ ─ ⌐ ╛↕╣√⁹☻♩♇◒ⱱꜟⱶ⌐ ♩▬ⱶⱷכꜟ⁸

│ ─ ≤⌂╡⁸ ─ ≤─ ╩ ℮↓≤≤⌂∫√⁹↓─ ╩ ∆╢

│ √∟─╖≤™℮ ⌂ ≢⁸ ─ ↕╣√ ▪◒♥▫ⱦ♥▫⌐

∆╢ ≢⁸ ─ ⌐ ∆╢ ─ ≤⁸◖Ⱶꜙ♬◔כ◦ꜛfi ≤⇔≡─ ⁸

⌐ ─ ⅜└⇔└⇔≤ ∂╠╣√╟℮≢№╢⁹ 

↕╠⌐⁸ ⌐╟╢ ╩ ─┼כ♬⸗꜠☿╗ ╛ ┼─ ⅜☿♇♩

↕╣≡⅔╡⁸∕─ ⌐ ─♪כ◖☻꜠♪╢⌂≥ ⌐≈™≡╙ ≢⅝√⁹ 

⁸∟℮─♪כ◖☻꜠♪ ≤⇔≡ ╩ ⇔≡™╢ ╙ ↄ⁸ √∟─ ⌐

─ ╡ │ Ɑכ☺⌐╙ ↕╣√↓≤⅛╠╙⁸ ╩ ┘√╟℮≢№╢⁹ 
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5 ─ ─  

⌐⅔™≡│╒≤╪≥─ ╩ ─ ⌐ ╛⇔√⁹ 

ⱨꜝfi◒ⱨꜟ♩⌐≡ ╡ ←⅜◦▼fi◕fi ⌂─≢ ⅜♪▬♠⌐≡ ╦╣√⁹ 

♃Ⱪ꜠♇♩ ╩ ⌐ ╣∫┐⌂⇔⌐⇔√↓≤≢ ⌐ ╣≡ ⅛╣√╡⁸ ⌐

☻◐ꜗ♫╩⅛↑√╡∆╢⌂≥⁸ ⇔™ ⅜ ╦╣√⁹ 

╡ ⅞ │ ⌐ │ √╠∏⁸∕╣ ≢⇔⅛ │ ⇔⌂™

⌐⌂∫√⁹ ─ ∞⅜ ≢│ ⌐ ─ ╩ ╡⁸ ─ ™

╩ ∂√╟℮∞⁹ 

│⁸ ─ⱨ□▬♫ꜞ☻♩≤ ╩ ╢⁹ꜟ הꜙ◦▫♦ꜝ◓ⱶⱷ▬♩│Ᵽfiכ

♪▬♠⌂≥≢◖Ⱶꜙ♬◔כ◦ꜛfi│ ≤ ╡ ╡≢ ∫√⁹ ≤ ╩ ╦∆

↓≤╙╒≤╪≥⌂ↄ⁸ ™ ™╩⇔√∕℮≢№╢⁹ 

ⱳ☻♃כ☿♇◦ꜛfi⌐⅔↑╢▬fi♃ⱦꜙכ│ 3 ─ ─ ≤ ⌐╟∫≡ ╦

╣√⁹╒≤╪≥ ─ ∞∫√⅜⁸ ─ ╛ ⌐≈™≡│⅛⌂╡ ⇔™

⅜№∫√⁹ 

▬fi♃ⱦꜙכ ╕≢│⁸ ─ ─ ╛ ⌐ ⇔√⁹

│fl▫◒♩ꜞ▪ ─ ─כ♫▫♦≢ ╩ ╘╠╣⁸ ⌐◓☻♃ⱨ

─ ⌐⅔™≡│Ⱪꜝ♇◒♃▬≤™℮♪꜠☻◖כ♪╩ ╘╠╣⁸ │ ⅝

⁸ │ ╡ ╩ ⇔≡ ╪∞⁹ 

⌐ ╩ ╣√╕╕☿◐ꜙꜞ♥▫⌐ ↕╣ ⇔√⅜⁸X ─

─ ↕⌐ ⇔√⁹ ─ⱵꜙfiⱫfi≢ ╩ ⌐⇔⁸ⱱ♇≤⇔√ ╩⇔√─⅜

∞∫√⁹ 

6 ╕≤╘ 

⌐│ │ ∟⌐⅝≡™╢⁹◓ꜝfiⱪꜞ╩ ⇔√ ─ │MIT ⌐

∆╢↓≤⅜ ╕∫≡™√⁹∕─╟℮⌂ ≤ ⇔≡⁸SNS ≢ ╙ ╩∆╢

╩╙∟⁸ √∟⌐╙ ⌐ ╩ ∆≤™℮ ⅎ╙ ≡⅝√╟℮≢№╢⁹╕√ ≈

≤∫≡╙⁸ ∞↑≢⌂ↄ ⁸ ─ ⌂ ⁸ ⌂≥─

⌂≥⅜ ≢ ╡⁸↕╠⌐ ⌐≈™≡╙ ╩ ╘╠╣√⁹↓─╟℮⌐

─ ⌐⅔™≡│∕─ ─ ─╖╩ ∆╢─≢│⌂ↄ⁸ ─ ⅜ ⌐⅔™

≡╙ ≢№╢≤ ∂√⁹ 
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 ≤─  

 SSH  

1  

─ ≢№╢₈ ₉≤ ⌐₈  SSH ₉╩ ⇔⁸ⱪ꜠

♀fi♥כ◦ꜛfi ─ ╛ SSH ─ ה ⌂≥─ ╩ ╘╢⁹ 

2  

ⱪ꜠♀fi♥כ◦ꜛfi ─ ⅜⁸ ╠╣╢⁹╕√⁸SSH ─ ה

─ ╩ ╘⁸ ™─ ה ─ ≤⌂╡⁸ ─

╩ ╢⁹ 

3  

27 9 12 14:00 15:30 

4  

(1) SSH  

₈ ⱨꜞכ●ꜝ☻─ ₉ 

 

₈ N ─ ⌐⌂╢◓ꜝⱨ─ ⌐≈™≡₉ 

₈▪◦♫●Ᵽ♅─ ─ ⌐≈™≡₉ 

₈ CaS─ ≤ ─ ₉ 

₈A Study on Alkaline Fuel Cell to Search 

Electrolytes  Having High Power Generation Efficiency ₉ 

ꜟכⱡ♃◄─╠⅛☻כ꜡ꜟ☿₈    

⌂ ℮╤ↄ≈╩ꜟכ◖ꜟ▪⌂◖◄╠⅛ ₉   

       

 6 ⅜ ╕╡⁸ ╩ ∫√⁹ ≢─ ╙№╡⁸ ₁ ─꜠ⱬꜟ⅜ ⅜∫

≡™╢≤─ ╙ ≡™╢⁹PowerPoint ╩ ⇔≡ ⌐▪Ⱨ⁸⇔ꜟכ ─ ⅎ╩

∆╢ ≤⇔≡ ╩ ⇔√ ≤─ ╟╡ ∂√⁹ ≤ ─ ─

╩ ∂√⅜⁸ ⌂ ⌐⌂∫√⁹ 

 (2)SSHⱳ☻♃כ  

 ─ ⇔√ⱳ☻♃כ╛ SSH ─ⱳ☻♃כ╩ ∆╢⁹☻♩♇◒ⱱꜟⱶ≢─

─ⱳ☻♃כ╛◦fi●ⱳכꜟ≢─ ≢─♩꜡ⱨ▫כ⌐ √∟─ ⅜ ∫≡™√⁹ 

5  

 ─ ⅛╠ ≢─ ⅜№╡ ⌐⌂∫√⁹ ≢─ ⅜ ╘≡─ ⅛

╠ ™ ⌐⌂∫√≤─ ⅜№∫√⁹ ─ ╩ ┘ ╩ ℮↓≤│⁸ ─

─╖⌂╠∏ SSH ─ ⁸ ╛ ╩ ℮ ≢ ≢№╢≤

ⅎ╢⁹ √∟─ ╛▪fi◔כ♩╩ ∆╣┌╟╡ ⌂ ╩ ≢⅝╢

─≢⌂™⅛≤ ⅎ╢⁹                          
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 SSH  

1  

 ─ SSH ⅜ ╕╢ ⌐ ⇔⁸ ─ ╩ ╢↓≤≢⁸ ─

⌐ ⅛∆⁹∕⇔≡⁸ ⌂ ─ ⌐

≡╢⁹ 

2  27  8  5 ⁸6  

     ₒ ₓ 8 4  

3  

 ▬fi♥♇◒☻  

4  

 4 ⁸ 2  

5 ⱳ☻♃כ  

 │ 3 ╩ ╠⅛ⱪכꜟ◓╗ 2 ─ ⅜№∫

√⁹ ⁸ⱪ꜠♀fi♥כ◦ꜛfi ╩ ≡⁸ ∆

╢ 1 ╩ ⇔√⁹ 

6 ⱳ☻♃כ  

(1)  

₈Ɫ▬♪꜡♃ꜟ◘▬♩╩ ™√ ⱪꜝ☻♅♇◒─

₉ 

(2)   

 ₁⁸  ⁸  ⁸   

7 ╩ ⅎ≡ 

 ⇔√ 4 ─ │⁸ⱳ☻♃כ ─ ⌐ ↑≡⁸ ⅛╠ 20 ─ ⌐ 40

╩ ™≡╙╠℮⌂≥⁸ ⌐ ╩ ∫√⁹ ◦כ♥ⱪ꜠♀fi♩כꜛ◦─

ꜛfi ▪Ⱨכꜟ♃▬ⱶ ⌐╙ ⌐ ⇔⁸5 ≢ ╩╕≤╘╢↓≤╙≢⅝√⁹

⌂⅜╠ │⌂╠⌂⅛∫√⅜⁸ ≤─ ╛ ≤─ ⁸╕√ ─ⱪ꜡☿☻╩

∂≡ ╩↕╠⌐ ╘⁸ ╩ ↕∑╢↓≤⅜≢⅝√⁹ 

 ─ ⌐╟╢≤⁸ ╠⇔↕⅜ ∂╠╣╢⁸ ⱴכ♥⌂ ⅜ ╩

√╟℮≢№╡⁸↓─ ⌐≈™≡│ ─ ≤⇔√™⁹ 

 ╕√⁸ │ ⅜ ≢№∫√⅜⁸ │ ⁸ │ ⅜ ≤⌂╡⁸

⅛╠ ↄ─ ⅜ ∆╢⌐│ ⅜╟╡⅛⅛╢ ≤⌂∫√⁹↓╣╕≢─ ≤

⇔≡⁸ ≢№∫≡╙⁸ ⇔√ ⌐│ ™ ⅜№╢↓≤⅜ ⅛╘╠╣≡™╢√╘⁸

≥╣∞↑─ ╩ ↕∑╢↓≤⅜≢⅝╢─⅛⌐≈™≡╙⁸ ─ ≤⇔√™⁹ 

 

 

 

  ⱳ☻♃כ ─  

 ≤─  
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 ┘╦↓ 2015  

 

─ ⅜ ℮ ⌐ ⇔⁸ ╩ ⇔ ™⌐ ⇔ ™⁸ ≤

∆╢↓≤≢⁸ ─ ⌐ ⅛∆⁹ 

2  

⅜ ╠ ╩ ⇔√ ≢ ╩ ™⁸∕─ ╩ ∆╢↓≤≢⁸ ─◖

Ⱶꜙ♬◔כ◦ꜛfi ╛ ╩ ↕∑╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ⅜ ה ╩∆╢↓≤≢⁸ ™ ╛ ™ ⁸ ⌂

╩ ⌐ ↑╢↓≤⅜≢⅝╢⁹ 

3  

27  7 30 ⅛╠ 27  8  1  

( ה  

4 ⌐№√∫≡ 

≤│⁸ ≢ ⌐ ╡ ╗ ⅜ ℮ ─▬fi♃כⱢ▬≤╙

╦╣≡™╢⁹ ⅛╠ 2 ─ ∆╢₈ ─ ─ ₉≢№╢⁹

≢│⁸ ה ה ה ─ 4 ⌐ ∆╢ ─ ה ─ ╩

╛ⱳ☻♃כ⌐╟╡ ╩ ℮⁹ 

│⁸ 26 ─ ⅛╠ ≤⇔≡⁸ 39

┘╦↓ 2015 ─ⱳ☻♃כ ⌐2 ─ ⅜ ↕╣√⁹ 

5 ─  

[ ] 

1 7 30  

 ќ └⅛╡ 503 ќ ќ ќ ќ

ќ ќ ќ ▪☼▬fi  

2 7 31  

▪☼▬fi ќ ќ ќ

ќ ќ ќ ▪ꜘⱢ꜠כ◒◘▬♪ⱱ♥ꜟ  

3 8 1  

 ▪ꜘⱢ꜠כ◒◘▬♪ⱱ♥ꜟ ќ Ᵽ☻ ќ ќ ќ

ќ ќ ќ ќ └⅛╡ 528 ќ  

6 ╕≤╘ 

 ⌐ ─ ≤ ╩⇔⁸ ─ ─№╢ ╛⁸ ╕≢ ╠⌂⅛∫√

─ ─ ╩⇔≡™√⁹╕√⁸↓─ ╟╡ ⌐│⌂⅛∫√ √⌂ ╩ ≈↓

≤⅜≢⅝╢╟℮⌐⌂∫√≤ ∂╢⁹ 

 ≤⇔≡⁸ ╛ ⁸ ╩ ⇔≡ ⌐ ™ ≤ ⅎ ⌂≥⅜ ⌐

™√╟℮⌐ ∂╠╣╢⁹ 
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   4  

1  

╛ ─ ╩ ⇔≡ ⌐ ≢⅝⁸ ╩ ⅎ╢

╩ ∆╢⁹ 

2  

⅜ ╠ ╩ ⇔√ ≢ ╩ ™⁸∕─ ╩ ∆╢↓≤≢⁸ ─◖

Ⱶꜙ♬◔כ◦ꜛfi ╛ ╩ ↕∑╢↓≤⅜≢⅝╢⁹ 

╕√⁸SSH ─ ⅜ ה ╩∆╢↓≤≢⁸ ™ ╛ ™

⁸ ⌂ ╩ ⌐ ↑╢↓≤⅜≢⅝╢⁹ 

ה 3  

 27 11 23 ( ) 

4  

  

5 ⌐≈™≡ 

 38 ( )│⁸

40 ┼─ ╙ ⌡≡™╢⁹ 

6  

(1)  

4 2 ⁸ 1 ⁸ 1 ─ ◄fi♩ꜞ⁸╡№⅜כ ╩ ∫√⁹ 

(2)  

─ ⁸ ─≤⅔╡ ≤⇔≡ ⇔√⁹ 

ה  ₈ ⌐⅔↑╢ ─ ≤ ─ PH ⌐ ∆╢ ₉ 

ה כⱥכ◖₈  ⅜ ╓∆ ┼─ ₉ 

ה  ₈VHF ⌐╟╢ ₉ 

7  

 

ₐ ₑ          

ₐ ₑ         

ₐ ₑ      

ₐ ₑ          

8 ╕≤╘ 

 ─ ≢│⁸ ⅜ ≤ ┘ ↄ─ ⅜

⇔≡™√⁹∕─ ≢⁸ ⌐ √ │ ─ ─ ⌐

↕╣√⁹ ╠│⁸ ⌂≥⌐ ╩ ∫≡™√⁹ ╠ ╩ ⇔√ ─

╩ ∆╢↓≤≢⁸ ─◖Ⱶꜙ♬◔כ◦ꜛfi ╛ ╩↕╠⌐ ↕∑╢↓≤

⅜≢⅝√≤ ⅎ╢⁹↕╠⌂╢ ╩ ⅎ⁸ ╩ ╘╢╟℮⌐ ⇔≡™⅝√™⁹ 
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 ╕╣  7 ⌐╟╢  

 

 27 10 31  

 ◐ꜗfiⱤ☻ 

          (ⱡכ♩ꜟ♄ⱶ   

ה ) 

 1 6   1  

2  

 ↓─ │ ⌐ ╡ ╗ ─ ╩ ╘⁸ 

⅔ ™⌐ ∆╢↓≤≢ ─ ╩ ⇔⁸ ≢ 

╩ ↑╢ ≤─ ╛ ╩ ⇔≡⁸ ─  

┼─◐ꜗꜞ▪ ╩ ╘╢↓≤╩ ≤⇔≡™╢⁹ 

3  

 ─ ╙ ╘ ≤─ ⌐╟∫≡⁸ ─ ╡ ╪≢™╢ ╩

⌐ ∆╢↓≤⅜≢⅝⁸ ╩ ∂≡ ╩ ╘╢↓≤⅜≢⅝╢⁹↕╠⌐⁸ ─

≤─ ⌐╟∫≡⁸ ≤ ─ ≤™∫√◐ꜗꜞ▪╙ ┬⌂≥⁸ ─

─◐ꜗꜞ▪ ─ ≤⌂╢⁹ 

4  

◐ꜗfiⱤ☻≢ ⱨ▼꜡

כ ⁸ ⁸ ꜟ▬Ɽ☻♩▲כꜟ

☿fi♃כ ⁸ Ⱡ♇♩꞉ה◒כ№™╪⇔╜√™╪ ─

─ ⅛╠₈ ⅝ ₉⌐ ⇔≡─ ⅜ ╦╣√⁹ │ ≤⇔≡─₈ ⅝

₉⌐ ╣╢↓≤≢⁸ ─◐ꜗꜞ▪⌐≈™≡ ⅎ╩ ╘╢ ™⅝∫⅛↑≤⌂∫√≤ ⅎ

╠╣╢⁹ ⁸ ╩ ⇔≡ ⅜ⱳ☻♃כ ╩ ∫√⁹ │ ♥

ⱴכ 50 ≢№∫√⁹ 

5 ─  

 ─ ─ │⁸1 ⅜ 2 ⱳ☻♃כ ╩⇔√⁹ⱳ☻♃כ ₈ ⇔⅛∫√₉

₈╙∫≤ ⇔≡™√⅛∫√₉₈ ─ ℮ ─ ⌐⌂∫√₉₈ ─ ↕╩ ∫√₉

⌂≥≤ ╩ ═≡™√⁹  

─ │₈ ה ─ ⅛╠◗Ⱶ╩⌂ↄ∑!₉≤₈ ≢ Healthy ⌂ Life ╩₉⁹ 

6 ─  

 ⅜ ╠ ╩ ⇔⁸ ╩ ⇔≡◖Ⱶꜙ♬◔כ◦ꜛfi ╛ ╩ ⇔

ↄ─ √∟≤ ╩ ≈↓≤≢⁸ ─ ╛ ╩ ╘≡™ↄ↓≤⅜≢⅝⁸

⌐╟╢ ─ ╩ ∆╢↓≤⅜≢⅝≡™╢≤ ⅎ╢⁹ ╙ ─

╩ ↄ ∂╢↓≤⅜≢⅝╢╟℮⌐ ⌐ ≢⅝╢╟℮ ─ ⅜ ╘╠╣

╢╟℮⌐ ⇔≡™⅝√™⁹ 
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  SSH  

 

ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻─ SSH ⅜⁸ ⌐ ─ ╛

─ ─ ╛ ╩ ⇔⁸ ╩ ℮↓≤≢⁸ ─ ─ ─ ⌐ ∆

╢⁹ ╛ⱳ☻♃כ ╩ ⇔≡⁸ⱪ꜠♀fi♥כ◦ꜛfi ╛◖Ⱶꜙ♬◔כ◦ꜛfi

─ ╩ ╢⁹ 

2  

⅜ ╠ ╩ ⇔√ ≢ ╩ ™⁸∕─ ╩ ∆╢↓≤≢⁸ ─◖

Ⱶꜙ♬◔כ◦ꜛfi ╛ ╩ ↕∑╢↓≤⅜≢⅝╢⁹╕√⁸SSH ─

⅜ ה ╩∆╢↓≤≢⁸ ™ ╛ ™ ╩ ⌐ ↑╢↓≤⅜≢⅝╢⁹ 

3  

 27 12 23  

4  

  ◐ꜗfiⱤ☻ 

5 ה  

ה   

ה ─ ⅛╠◗Ⱶ╩⌂ↄ∑! ╩ ⅎ√ ⱪ  

ꜝ☻♅♇◒ ─ ≤  

כ♃☻ⱳה  

╩ ™√ ─  13  

6 ▪fi◔כ♩  

ה ╩ ↑╢↓≤│⁸╙∟╤╪ ⌂↓≤≢∆⅜⁸∕╣╩ ─ ⌐ ⅛╡╛∆ↄ ∆

╢↓≤╙ ∞≤ ™╕∆⁹ ╠⇔™ ╩↓╣⅛╠╙ ⇔≡ↄ∞↕™⁹ 

ה ─ ⅜ ⌂∫≡™√≤⇔≡╙Ɽ꞉כⱳ▬fi♩─ ╡ ╛ ─ ⌂≥ ⌐≢

⅝╢ ⅜√ↄ↕╪№∫√⁹ ─ ╩ ╘╢↓≤≢ ─ ─ ⌐⌂╢⁹ 

ה ─ ─ ╩ ⇔≡™╢ ─ ⅜ ⌐⌂∫√⁹ ─ ≢╙ ™ ╩

≈ ╙№∫≡ ⅛∫√⁹ 

ה ↄ─ ╩ ↄ↓≤⅜≢⅝≡ ⌐⌂∫√⁹ 

ה ∂╟℮⌐ ⅎ╢ ╙ ─ ™≢∏™┬╪ ℮╙─⌐⌂∫≡ ⌐ ™⁹ 

ה ₁⌂ ≢ ╦╣≡™╢ ╩ ╢↓≤⅜≢⅝√⁹ √╟℮⌂ ⅛╠ⱥfi♩ ╩

╢↓≤⅜≢⅝╢⁹ ⇔ↄ ╩ ∫√╡∆╢⅝∫⅛↑⌐⌂∫√⁹ 

7 ╕≤╘ 

₁⌂ ─ⱳ☻♃כ╩ ∆╢↓≤⅜≢⅝√⁹ⱳ☻♃כ☿♇◦ꜛfi⅜ ╘≡─ ╙

⅔╡⁸ ╛ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi╩ ⇔≡ⱳ☻♃כ☿♇◦ꜛfi⌐ ╣⁸╟™

⅜≢⅝√≤ ⅎ╢⁹ 

 ╕√⁸ ─ ≤─ ╩ ╢↓≤╙≢⅝⁸ ™ ≢№∫√⁹ 

  



48 

 

 2015₈ ─√╘─ ─ ₉  in   

1  

╩ ⇔√ ╩ √∟┼ ⅎ╢ ⌐ ╦╢↓≤≢⁸ ≢ ┬

⅜ ⌐ ⌂ ≢№╢↓≤╩ ┬≤≤╙⌐⁸ ╩ ⇔⁸ ⌐ ╗

╩ ╗⁹ 

2  

√∟─ ≈ ┼─ ה │⁸ ⌐ ⇔╗ ≠ↄ╡─ ≤ ↑ ╘

╢↓≤⅜≢⅝╢⁹↕╠⌐ │ √∟ ⅜ ╛ ⁸ ⌂≥╩ ⇔≡ ה

╩ ╘╢∞↑≢⌂ↄ⁸ ─ ≥╙ ╛ ─ ₁⌂≥⌐ ∆╢ ⌐ ╦╢↓≤

⅜ ≢№╢⁹ 

2015₈ ─√╘─ ─ ₉  in ≢│⁸☻♃♇ⱨ≤⇔≡ ∆╢

↓≤≢ ╩ ╘╢ ≢─ ≤⌂╢⁹ ⌐ ⅎ╢↓≤│⁸ ™ ≤ ─

↕╩ ≢⅝╢≤≤╙⌐⁸ ⅜ ∆╢↓≤⅜ ≢⅝╢⁹╕√⁸ ─⅔╙⇔╤

↕╩ ∆╢↓≤⅜≢⅝√ √∟⌐ ╣⁸ ⅎ√ ╩ ∆╢↓≤≢⁸ ╩

∆╢↓≤╙ ≢⅝╢⁹ 

3  27 10 4 ( ) 

4     

5   1  212  

6  

(1) ─ ⌐≈™≡─  

₈ ─√╘─ ─  in ₉ ╟╡⁸ ─ ─ ≤

⁸ ─ ─ ⌐≈™≡ ╩ ↑√⁹ 

(2) Ⱪכ☻─  

Ⱪכ☻ ╩ ⇔⁸ ∆╢ ─ ╩ ∫√⁹∕─√╘⁸╟╡ ╩ ∫√

┼ ∆╢↓≤⅜≢⅝⁸ ⌂╢Ⱳꜝfi♥▫▪ ≤─ ™╩ ⌐∆╢↓≤⌐⌂∫√⁹ 

(3) ☻♃♇ⱨ≤⇔≡─  

Ⱳꜝfi♥▫▪≤─ ™╩ ⌐∆╢√╘⁸₈ ☻♃♇ⱨ₉≤™℮ ≢ ╛

─ ≤⇔≡ ⌐ ╦∫√⁹ 

7 ─  

(1) Ⱪכ☻ ─ ─ ╖ ⅛∑  

╟╡ ↕™ ≥╙ ⌐ ₁⌂↓≤╩ ∆╢─⅜ ∞∫√⁹≥℮⇔√╠ ╡╛

∆ↄ ⌂ ⌐⌂╢─⅛ ⇔√⁹↓╣⅛╠╙ ⌐ ∆╢ ⅜ ⅎ╢≤ ℮─≢

ⅎ╢ ╩ ™√™≤ ∫√⁹ 

(2) Ⱪכ☻ ╟ↄ ┬ ≤╪╓ 

≥╙╩ ⌐∆╢↓≤⅜ ⅛∫√─≢ ╩ ╪≢ ⅎ╢↓≤⅜ ⇔⅛∫√⁹╕√⁸

╩ ℮─≢ ╩ ∆╢─⌐ ╩ ∫√⁹ 
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(3) Ⱪכ☻ ≢ UVꜝ fiⱪ♅ꜗ♇◒ⱦכ☼╩ ╟℮ 

₁⌂ ╩ ∆╢─≢ ∞∫√⅜⁸ ╣≡ ⇔ↄ╛╢↓≤⅜≢⅝√⁹ ─

≢─ ╟╡╙ ⌐ ╩≈↑≡ ∆╢╟℮⌐⇔√⁹ ⌂ ╩ ↔∆↓≤⅜

≢⅝√⁹ 

8╕≤╘ 

⌐⅔↑╢ ≢│ ─ ╩ ⅎ⁸ ╩ ↄ↓≤╩ ⇔⅜∟≢№╢⅜⁸

⌐ ≢ ⌂ │∕─ ╛ ╩≥℮ ⅛∆⅛≤™℮ ≢№╡⁸ ─ ≤│

℮ ⅜ ⇔≡™╢⁹ ⅜≥─╟℮⌐ ⌐ ↕╣≡™ↄ─⅛╩ ╢

╩ ⇔⁸ ⌐ ⇔∕─ ╩ ⌐ ∆╢↓≤╩ ∆╢ ╩ ≡╢ │

≢№╡⁸ ╙↓─╟℮⌂▬ⱬfi♩⌐ ╩ ↑↕∑≡™ↄ ⅜№╢⁹ 

 

 ╦ↄ╦ↄ≥⅝≥⅝ ╖ ☻♃☺○ 

 

 ⌐⁸╙─≠ↄ╡ ─ ╩№√ⅎ⁸╙─≠ↄ╡┼

─ ה ╩ ╘╢↓≤≢⁸ ─╙─≠ↄ╡ ╩ ⅎ

╢ ╩ ⌐ ⇔≡™ↄ↓≤╩⌡╠™≤∆╢⁹ 

2  

27 8 18 8 30 15 00 

3  

 61  1 31 ⁸2 19 ⁸3 11  

4  

(1)  ⱨꜟכ♠♃ꜟ♩≠ↄ╡ 

(2)  ☿fi◘כ≢ⱪ꜡◓ꜝⱵfi◓⇔≡╖╟℮Car  

꜡Ⱳ♇♩≢№╢ⱪ꜡◓ꜝⱵfi◓◌כ╩  

  ∆╢√╘⁸ ♁ⱨ♩►▼▪─ ╩ ┬⁹ 

(3) 3D- CAD≤ⱷ♃ꜟⱪꜞfi♃╩ ⅔℮  

  ╛ ╩ ╛ⱪꜝ☻♅♇◒ ─ ⌐ ⇔≡⁸

ⱪ꜠כ♩╩ ╢⁹ 

(4) ⱷ♇◐ ⇔⅔╡─  

▪ꜟ◌ꜞ≢ ╢↓≤≢⁸ ⅛╠ ╩ ╡ ⅝ ╩ ∆╢⁹ 

5  

ה ─ ⅜╟ↄ ⅛╢ ⌂ ⅜≢⅝≡ ⌐ ⅛∫√≢∆⁹ 

│♩ꜟ♃ה ∫√↓≤⌂⅛∫√─≢⁸≤≡╙ ⇔⅛∫√≢∆⁹ ≢╙♅ꜗ꜠fi☺⇔√™≤

™╕⇔√⁹ 

♄Ɫfiה ↑⅜ ⇔⅛∫√↑≥⁸ⱪ꜡◓ꜝⱵfi◓⅜ ⇔⅛∫√⁹ 

 

 ⱪ꜡◓ꜝⱵfi◓◌כ─  

─כ♃☻כ◖   
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6╕≤╘ 

╩ ≤⇔√╙─≠ↄ╡ ≤ ₁⌂ ╩ ⇔√⁹ ─ ⌐│ ⅛

╠ ⇔√⅛∫√↓≤─ ╛⁸ ┼─ ™ ה ⅛╠ ∆╢ ╙

↑╠╣√⁹ 

  ─ ≤⇔≡⁸ ─ ⌐ ∫√ ─ ╩↕╠⌐ ∆╢⁹∕⇔≡⁸

┼─ ⅜ ⅎ╢↓≤┼ →╠╣╢╟℮⁸ ╩ ↕∑≡™ↄ⁹ 

 

 ╕∟⅛≥ⱪ꜠♀fi in  

 1  

⌐⅔™≡ ╩ ⇔⁸ ─ SSH ≤⇔≡─ ⌐≈™≡ ⇔≡╙╠℮

≤∆╢⁹SSH ─ ⌂≥╙ ⇔⁸ ─ ⁸ ┼─ ⌐≈™

≡ PR∆╢⁹ 

╕√⁸ ⌐≤∫≡│⁸ ─ ┼ ╠─ ╩ ∆╢↓≤│⁸₈ ₉⁸₈ ₉⁸

₈ ─ ₉⌐ ∆╢╙─≤ ⇔≡™╢⁹ 

2  

╩ ℮↓≤≢⁸ ─ ₁┼⁸ ┼─ ה ⁸ ─ ⌐ ⅜╢⁹

─ⱪ꜠♀fi♥כ◦ꜛfi ─ ⅜ ╠╣╢⁹ 

3  

(1)  28 1 23 14:00 16:00 

(2)  ⱱכꜟ ☿fi♃כ  

(3)  

ᵑ  

   ⁸ ה ETהBTה

NT     90  

ᵒ  90  

4 ─  

ה ─ ─ⱪ꜠♀fi╩ ™≡ ─ ╩≥─╟℮⌐⇔≡™√╠™™─⅛ ⅎ╢ ≤

⌂∫√⁹╦⅛╡╛∆™ ≢ ∆╢ ⅜ ∞≤ ∫√⁹ 

ה ™ ≢ⱪ꜠♀fi♥כ◦ꜛfi╩⇔≡╖√™≤ ∫√⁹ 

ה ⇔⅛∫√⁹╕√ ₁⌂ √∟⌐ ↑≡ ─ ╩⇔≡™⅝√™≤ ∫√⁹ 

℮™≥∫№ה ⌐ ⅜ ╦∫≡⇔╕∫√⁹ ₁⌂ ≤ ⌐≈™≡ ⇔≡™√™⁹ 

5 ╕≤╘ 

⁸ ╛ ⅜⁸ ↑─ ╩ ∆╢↓≤≢⁸

ה ⌐≈™≡─ ╩ ∫≡╙╠℮ ™ ≤⌂∫√⁹ ╙ ─

⅜ ⅎ╠╣√↓≤≢⁸◖Ⱶꜙ♬◔כ◦ꜛfi ╛ⱪ꜠♀fi♥כ◦ꜛfi ─ ╩ ╢↓

≤⅜≢⅝√⁹ 

  




















