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27 ⅛╠ ╩ ↑√ ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻ SSH ╙ ╩ ⅎ

↓╣╕≢─ ╩╙≤⌐⇔≈≈ │ √⌂ ⌐ ⌐ ╡ ╖ ╘╕⇔√⁹ 

╕∏ ─↓╣╕≢ ⌐╦√╢ ─ ╖╩ ⇔╕∆⁹ │ 14 ⅛╠ 16

╕≢─ ≢₈ ה ⌐ ⌐ ╡ ╗ ─ ╩≈ↄ╢ ─ ₉≤

⇔≡ ─ ⌐ ☻כ◖ SSH◒ꜝ☻ ╩ ⇔ ה ─ ╩ ╛∆≤≤

╙⌐ ╩ ⇔√◌ꜞ◐ꜙꜝⱶ ≤ ⌐ ╡ ╖╕⇔√⁹ ™≡ 17 ⅛╠ 21

╕≢─ │ ₈ ╩ ⌡∕⌂ⅎ√ ה ─ ≤⌂╢

ה ⌂╠┘⌐ ⌐ ∆╢ ₉≤ ⇔ ─ ╩ ⌐ ↕∑

∕─ fi☻◒ꜝⱩ◄▬◘כⱤכ☻≡⇔≥≈ SSC ─ ╩ ⇔╕⇔√⁹SSC│ ⌐≤≥╕╠

∏ ⌂ ≤─ ╙ ╘≡ ⌂ ╩ⱴכ♥╢√╦⌐ ⇔ ↓╣╠─ ╛ ⌐

⅜ ⌐ ≢⅝╢ ─ ≢∆⁹↕╠⌐ 22 ⅛╠ 26 ╕≢─ ≢

│ ╩₈ ▪ ≤⇔≡ ─ ▬ ה ⌐

╟╢ ─ ► ⌂ ≢─ ─ ₉≤⇔

≡ → ╩ ≤⇔≡ ─ ≤ ◒כfi☻Ⱡ♇♩꞉◄▬◘כⱤכ☻√⇔ SSN╩ ⇔

≢ ⱪ꜡◓ꜝⱶ ╩ ⇔≡⅝╕⇔√⁹ 

⌐│∂╕∫√ ≢│ ╩₈ ▬ⱡⱬכ◦ꜛfi ₐkyo2◘▬◄fi☻ⱪ

꜡◓ꜝⱶₑ⌐╟╢ ₉≤⇔ 31 ╕≢─ ⅛ ≢ ᵑ▬ⱡⱬכ◦ꜛfi─ ╩ ╗₈ ─

₉ ᵒ▬ⱡⱬכ◦ꜛfi◦☻♥ⱶ╩ ↕∑╢₈ ≤─ ₉ ᵓ▬ⱡⱬכ◦ꜛfi╩ ↕∑╢ ⇔

™₈ ─ ₉╩ ⌐ ⇔≡™╕∆⁹ ─ │ ᵑ⌐⅔™≡ ה ה

ה ╩ ⇔√ ╩fi☻₉◄▬◘ꜟ♃כ♩₈ ─ ⌐ ╖ ╖ ╦∑≡

≤⇔≡₈ ⱬ₉◒♇◦כ╩ ⇔ ▪◒♥▫Ⱪכꜝה♬fi◓ ─ ╩ ⇔╕⇔√⁹

│ ╕≢─ ╩ ⇔ ─ ─ ╩ ™∕↓⌐Ɽⱨ◊כⱴfi☻

╩ ╡ ╣√▪◒♥▫Ⱪכꜝה♬fi◓ ╩ ה ∆╢≤≤╙⌐ ₈ ─ ₈ה₉ ≤─

₈ה₉ ─ ₉╩ ⇔√₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉╩ ⌐⅔™≡ ⅎ╢◘▬◄

fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ⱪ꜡◓ꜝⱶ─ ה ⌐ ╡ ╖╕⇔√⁹╕∞ ─ ⌐ ⇔

─ ≢│№╡╕∆⅜ ╩↔ ™√∞⅝ ─ ╡ ╖⌐≈™≡ ─⌂™↔

↔ה ╩ ╢↓≤⅜≢⅝╣┌№╡⅜√ↄ ™╕∆⁹ 

─ SSH─ ⌐№√╡ ─ ─↔ ⌂╠┘⌐↔ ≤

┘ ─ ₁─↔ ≤↔ ⌐ ↄ ⇔ →╕∆⁹╕√ ─

─↔ ≤↔ ⌐ ⇔≡╙ ╩ ⇔╕∆⁹ 
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Ῥ ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻  

 

 ᵑ   

▬ⱡⱬכ◦ꜛfi ₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉⌐╟╢  

 ᵒ ─   

₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉─ ≤ ╩ ⇔√ⱪ꜡◓ꜝⱶ─ Can-Do ꜞ☻♩ ─√

╘ ≤ ⇔√₈ ₉╩ ⇔ ─╟℮⌂ ╩ ╘╢⁹ 

─ ╩ ⇔√ ─fi☻₉◄▬◘ꜟ♃כ♩₈ ╩ ╘╢≤≤╙⌐ ╩

≤⇔√ ─ ─ ╩ ™ ∆═≡─ ⌐⅔™≡Ɽⱨ◊כⱴfi☻ ╩

⌐ ╡ ╣√ ▪◒♥▫Ⱪꜝכ♬fi◓ ─ ─ ╩ ℮⁹ 

≢─◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╩ ⇔√ ≤ ⇔ ה ה ה

─ ⌐ ⇔≡ ≢ ╪≢™╢◘▬◄fi☻╩ ⅎ╢◘▬◄fi☻◖Ⱶꜙ♬◔כ◦

ꜛfi ⱪ꜡◓ꜝⱶ─ ≤ ╩ ℮⁹ 

fi☻◒ꜝⱩ◄▬◘כⱤכ☻ SSC ◒כfi☻Ⱡ♇♩꞉◄▬◘כⱤכ☻ה SSN

╩ ↕∑╢√╘⌐ ≤─ ╩ ∆╢≤≤╙⌐ ─ⱪ꜡◓ꜝⱶ ╩ ╢⁹ 

 ᵓ   

╩ ≤∆╢⁹ 202 203 205 610  

 ᵔ   

ủ  

27  

₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉─ Can-Doꜞ☻♩ ⌐ ↑√  

▪◒♥▫Ⱪꜝכ♬fi◓ ─  

◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ ה  

SSCהSSN ─ⱪ꜡◓ꜝⱶ ⌐ ↑√  

⌐╟╢ ─  

28  

₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉─ Can-Doꜞ☻♩ ⌐ ↑√  

▪◒♥▫Ⱪꜝכ♬fi◓ ─  

 ─ ⌐≈™≡ 

  ợ ₈ ₈ה₉ ₉─ ≤ 

  ợ ₈ ₈ה₉ ₈ה₉ ₉─ 

  ợ ₈ ₈ה₉ ₈ה₉ ₉─ 

 ∕─ ─ ⌐≈™≡ 

  ợ ─ ⌐⅔↑╢ ─  ה

  ợ ─ ⌐⅔↑╢ ─ 

◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ ה  

 ⌐⅔↑╢ ─ ≤ 

 SSC≢─ ─  ה

SSCהSSN ─ⱪ꜡◓ꜝⱶ ⌐ ↑√  

 ⌐⅔↑╢ ⌐≈⌂⅜╢ ─  

 ⌐⅔↑╢ ⌐≈⌂⅜╢ ─ ה  



 SSCהSSN─ⱪ꜡◓ꜝⱶ ─ ≤ ◖fi◒כꜟ  

⌐╟╢ ─  

29  

₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉─ Can-Doꜞ☻♩─  

▪◒♥▫Ⱪꜝכ♬fi◓ ─ ה ה  

◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ ה ה  

SSCהSSN ─ⱪ꜡◓ꜝⱶ ─  

⌐╟╢ ─  

ה ─₈ ₉⌐⅔™≡ ⌐╟╢  

30  

₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉─ Can-Doꜞ☻♩─ ≤  

⅛╠ ╕≢─ ─  

₈ ₉─ ♥◐☻♩ ≤ ⌐ ↑√ ≤ 

◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ ה ≤  

SSCהSSN ─ⱪ꜡◓ꜝⱶ ─  

⌐╟╢ ─  

31  

₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉─ Can-Doꜞ☻♩─ ≤  

₈ ₉─ ♥◐☻♩ ┘⌐ ≤ 

◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

SSCהSSN ─ⱪ꜡◓ꜝⱶ ─  

⌐╟╢ ─  

ה ─₈ ₉⌐⅔™≡ ⌐╟╢  

ủ ─ ∆═⅝  

ᵑ ≤⌂╢ ─ ≤∕─  

 ≢ ∆ ╩ ⇔ ┘⌐ ⌂ ─ ≤∆╢⁹ 

ч ╩ ─ ≤∆╢╙─ 

 ∆╢    ≤⌂╢ ─  

 

fi☻   ₈◄▬◘ꜟ♃כ♩ ₉₈ ₉ 
₈ ₉₈ ₉ 
₈ ₉₈ ₉ 
₈ ₉╩ ⇔⌂™ 

♥◒♬◌ꜟ◘▬◄fi☻   

◦fi◐fi◓◘▬◄fi☻   

   ☻fi◄▬◘☻כ▪

    ₈ з₉₈ ₉╩ ⇔⌂™ 

 ▬fiⱨ◊ⱷכ◦ꜛfi◘▬◄fi☻    ₈ ≤ ₉╩ ⇔⌂™ 

 ⱥꜙכⱴfiꜝ▬ⱨ◘▬◄fi☻   ₈ ₉╩ ⇔⌂™ 

ш ╩ ⌂ ─ ≤∆╢╙─ 

 ∆╢     

 

ⱬכ◦♇◒   
╩ ≤⇔√ ⌂
 

▪♪Ᵽfi☻   

   כⱤכ☻

 
з   ◓꜡כⱣꜟ ⌐ ⇔√ ⌂

─  и   

ᵒ ─ ⌐ ⇔⌂™ ─  

 ≢ ∆ ╩ ∆╢⁹ 

 ∆╢    ∆╢    

 з   и   

     

 з   и   

 ꜚ♬Ᵽכ◘ꜟ◘▬◄fi☻       

 
ꜟⱣכ꜡◓ з   ◓꜡כⱣꜟ и   

ꜟⱣכ꜡◓ й      



ủ ─ ─  

 ₈   ₉  

ủ ⌂ ה  

╩ ∆╢ ⌂ ה fiꜛ◦כ◔♬ꜙⱵ◖ה ─ ╩┤╕ⅎ√

╩ ≤⇔√ ─▪◒♥▫Ⱪꜝכ♬fi◓ ─ ≤  

ᵑ₈ ₉⅔╟┘₈ ₉─ 

╩ ⌐ ╡ ╪∞⁹₈ ₉⌐⅔™≡ ה ╩ ⌐ ─

╙ ╡ ╣⌂⅜╠ ה ⌐ ∆╢ ╩ ⇔√⁹↕╠⌐ ₈ ₉

≤ ⇔⌂⅜╠ ⇔√⁹╕√ ₈ ₉⌐⅔™≡

≤ ⇔ ⌂ ╩ ∫√⁹ 

ᵒ₈ ₉⅔╟┘₈ ₉─ 

╩ ⌐ ╡ ╪∞⁹ ╩╟╡ ⌐ ⇔ ₈

₉≤ ⇔⌂⅜╠ ₈ ╩ ∆ ₉ ─≢ⱪכꜟ◓₈ ₉ ₈♦▫☻◌♇

◦ꜛfi╛ⱪ꜠♀fi♥כ◦ꜛfi ─Ɽⱨ◊כⱴfi☻ ₉─ ╩ ⌐ ╡ ╪∞⁹ 

ᵓ₈ ₉₈ ₉─  

╩ ⌐ ₈ з₉₈ ₉─ ╩┤╕ⅎ√₈ ₉╩ ⇔√⁹ ─

₈ ₉≤ ⇔ ₈ ─ ╡─ √⇔≥ⱴכ♥╩₉ ╩ ⇔√⁹ 

╩ ⌐ ₈ и₉₈ ₉─ ╩┤╕ⅎ√₈ ₉╩ ⇔√⁹ 

ᵔ₈ ₉─  

╩ ⌐₈ з₉ ╩ ⌐₈ и₉╩ ⇔ ◖Ⱶꜙ♬◔כ

◦ꜛfi ⌐ ↑√ ╩ ⌐ ∫√⁹╕√ ₈ ₉≤ ⇔

≢ ≢⅝╢ ─ ⌐ ╘√⁹ 

ᵕ₈ ₉─ 

╩ ⌐ ₈ ₉╩ ⇔ ⌐╟╢ ─ ⌂ ╩

⌐ ⇔ ∕─ ╩ ⇔√⁹╕√ ╛ ≤ ⇔√ ╩ ⇔√⁹ 

ᵖ₈ ₉─  

╩ ⌐₈ ₉╩ ⇔√⁹⅔╙⌐₈ ⌐ⱴכ♥╩₉ ─

╩ ⌂ ⅛╠ ↕∑√⁹ 

⌂ꜟⱣכ꜡◓ ⅛╠─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

ᵑ₈ ₉⌐⅔↑╢◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ 

⌐ ⅔╟┘ ╩ ⌐ ⱳ☻♃כ☿♇◦ꜛfi⌐

╟╢ ╩ ⅎ√◓꜡כⱣꜟ⌂ ⅛╠─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ⇔√⁹ 

ᵒ ╩ ∆╢◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

⌐ UK-Japan Science Workshop 2016╩ ☺♇ꜞfiⱩ◔ה ⌐≡ ⇔√⁹ ⌐╟╢

╛♦▫☻◌♇◦ꜛfi⌂≥ ⌂ ─ ╩ ∫√⁹ 

ᵓ₈ ₉⌐⅔↑╢ ≤─  

≤─ ≢ ≤o ─x ⌐ ╡ ╪∞⁹ ⅜ ╩

⇔≡ ⇔≡ ⇔ ╩ ™⌂⅜╠◖Ⱶꜙ♬◔כ◦ꜛfi ⌐ ╘√ 

SSCהSSN─ ≤ⱪ꜡◓ꜝⱶ  

ᵑ ─ ╩ ≤⇔√ SSCהSSN ─ ≤─  

⌂ ⌐⌂╡⅜∟⌂ SSCהSSN ╩ ⇔ ≤─ ↑╩ ∆╢≤≤╙⌐

─ ╩ ∫√⁹ 

ᵒSSCהSSN ─ⱪ꜡◓ꜝⱶ ⌐ ↑√  

⅜ ≥─╟℮⌂ ╩ ⌐≈↑╢↓≤⅜≢⅝╢─⅛╩ ⇔≡ ╡ ╘╢╟℮⌂ⱪ꜡◓

ꜝⱶ ⌐╗↑√ ╩ ∫√⁹ 



 ᵕ ─ ≤   

ủ ⌐╟╢ ≤∕─  

╩ ∆╢ ⌂ ה fiꜛ◦כ◔♬ꜙⱵ◖ה ─ ╩┤╕ⅎ√

╩ ≤⇔√ ─▪◒♥▫Ⱪꜝכ♬fi◓ ─ ≤  

ᵑ₈ ₉⅔╟┘₈ ₉ ₈ ₉─ ⌐⅔↑╢ 

₈ ₉⌐⅔↑╢ │ ⇔∏≈≢№╢⅜ ╛∆↓≤⅜≢⅝√⁹↕╠⌐ ₈

₉≤─ ⅜╟╡ ↕╣√⁹╕√ ₈ ₉⌐⅔™≡ ↄ─ ≤ ⇔

≡ ⌐ ╡ ╗↓≤⅜≢⅝√ │ ⅝⌂ ≢№╢⁹ 

ᵒ ╩ ≤⇔√  

≤ ─ ⅜ ⌐ ↄ⌂∫√∞↑≢⌂ↄ ─ ≥℮⇔⌐╟╢

⅜ ╪≢⅝√↓≤⅜ ≤⇔≡ ╠╣√⁹ ↄ─ ⅜ ╕╢ SSH ה ╩

≢ ≢⅝√↓≤⅜∕─ ≤ ⅎ╠╣╢⁹ 

ᵓ∆═≡─ ⌐⅔↑╢▪◒♥▫Ⱪꜝכ♬fi◓ ─  

∞↑≢⌂ↄ ∆═≡─ ⌐⅔™≡ ─ ⌐ ↑√ ⅜ ╦╣√⁹

⌐ ═ ⇔≡⅝≡™╢⁹∆═≡─ ⅜ ╩ ╡ ╣√ ⌐

╟╢ ⌂ ┘⌐ ╩ ╘≡™╢↓≤⅜ ⅎ╢⁹ 

⌂ꜟⱣכ꜡◓ ⅛╠─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

ᵑ ⌐⅔↑╢◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi  

─ ≈─ ≢ ⅜ ≢⅝√⁹↓─╟℮⌐ ⌐ ∆╢ ╩

↑╢↓≤⌐╟╡ │ ─ ⌐ ⇔≡╟╡ ⌐ ╡ ╖ ⌐ ⇔≡╙╠ⅎ╢╟

℮⌐ ∆╢╟℮⌐⌂∫√⁹ ⌐ ╟╡╙ ─ ™ ⌂─≢ ≢⅝╢∞↑ ╦╡╛∆™

╩ ┬⌂≥─ ╙ ╠╣╢⌂≥ ─ ⌐ ⇔√⁹ 

ᵒUK-Japan Science Workshop 2016 in Cambridge 

│ 28 7 14 24 ─ 10 11 ≢ ☺♇ꜞfiⱩ◔ה ╩ ⌐

⇔√⁹ ╩ ™√ ─ ─ ─ ⅜≢⅝√⁹ 

ᵓ ≤─  

≤─ ≢ ─ ╩ ⇔ ≢─ ╩ ≢⅝√⁹ 

SSCהSSN─ ≤ⱪ꜡◓ꜝⱶ  

☻כ◖ ⌐≈™≡│╕∞ ⅜ ╢╙── ◒ꜝⱩ╩│∂╘≤∆╢ ╩ ╘╢ SSC

⅜ ⇔≡⅝√⁹SSN ╙ ⅛╠ ╩ ⅎ ─ ⌐ ⇔≡⅝≡™╢⁹

╙ ─ ≢№╡ SSH─ ╩ ─ ⌐ ה ≢⅝╢ ≤⌂∫√⁹ 

ủ ─ ≤ ─  

╩ ∆╢ ⌂ ה fiꜛ◦כ◔♬ꜙⱵ◖ה ─ ╩┤╕ⅎ√

╩ ≤⇔√ ─▪◒♥▫Ⱪꜝכ♬fi◓ ─ ≤  

╩ ╡ ℮ⱪ꜡◓ꜝⱶ─↕╠⌂╢ ≤ ⅜ ╪∞ ⇔√ ⅜ ⌐

⅔™≡≥─╟℮⌂ ╩╙√╠∆─⅛─ ⅜ ≢№╢⁹╕√ ╩ ╡ ╣√

⌐⅔↑╢ ⌐≈™≡ ╛◒♇ꜞⱩכꜟ Can-Do ꜞ☻♩─ ⌐ ↑≡ ≤─ ╩↕╠

⌐ ↕∑╢ ⅜№╢⁹ 

⌂ꜟⱣכ꜡◓ ⅛╠─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

│ ┼ ╩ →╢↓≤⅜ ≢№╢⁹∕─√╘⌐│ ⅜ ≥╙─

╛ ╩ ═╢◦☻♥ⱶ─ ⅜ ≢№╢⁹ 

SSCהSSN─ ≤ⱪ꜡◓ꜝⱶ  

─ SSC╩ ⇔ ⱪ꜡◓ꜝⱶ ⌐ ☻כ◖√↑ ─ ⅜ ≢№╢≤ ⌐ ─

╙⅜ ≢⅝╢ SSC─ ╩⌂ↄ↕⌂™╟℮⌂ ≤ ─Ᵽꜝfi☻╩≤╡⌂⅜╠

─ ╩ ╘╠╣╢ⱪ꜡◓ꜝⱶ─ ⅜ ╘╠╣╢⁹ 
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῭ ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻ ─ ≤  

 

ᵑ  ─ ♃כ♦╢⌂≥  ╩ ₈`  

⁸♃כ♦⁸ ₉⌐ ∆╢↓≤  

╩ ∆╢ ⌂ ה fiꜛ◦כ◔♬ꜙⱵ◖ה ─ ╩┤╕ⅎ√

╩ ≤⇔√ ─▪◒♥▫Ⱪꜝכ♬fi◓ ─ ≤  

ᵑ₈ ₉₈ ₉₈ ₉─ 

≢│ ─ ╩ ⇔√ ≤⇔≡₈ ₉╩ ≤

⇔≡ ≢│ ה ה ─ ╩╟╡ ⌐ ∆╢₈ ₉

╩ ≤⇔≡ ≢│ ≈─ ⅛╠ ≈╩ ╪≢╟╡ ↕∑╢₈

₉╩ ≤⇔≡ ∕╣∙╣ ⇔≡™╢⁹∕╣╠≤ ⇔ ─ ╡ ⌐

╩ ⇔≡™╢⁹ 

  

  ⌂╙── ⅎ ─ ─ ─  

  ⌐ ⇔√ ╢╟⌐ⱪכꜟ◓⌐ⱴכ♥╩  

    ₈ ₉≤─ 

  

ⱴכ♥─   ─  

  ╟╡ ⌂ ⌐⅔↑╢  

    ₈ ₉≤─ 

  

  ─ ─  

  ⌂ ─  

    ₈ ₉≤─ 

│ 27 ╟╡ ↕╣≡⅔╡ ↓─ ≢ ╪≢™╢ │

⅜ ∆╢⁹ 

≢ ∆╢₈ ₉≤₈ ₉│ ─ ╩ ⅎ ₁⌐∕─ │

⇔≡⅝√⁹₈ ₉≢│27 │ ≤ ─ ⌐≤≥╕∫√⅜

28 │↕╠⌐ ╩ ⇔√ ╩ ≢⅝√⁹╕√ ₈ ₉─ ≤ ↕∑

╡ ╪∞⁹ 

₈ ₉⌐⅔↑╢ ─ ╣│ ─≤⅔╡≢№╢⁹ 

 ▪  ⌐ ╡ ╗⌐№√∫≡─ ⱴכ♥⌂  

    Ƃₒ╟™ ₓ≤│ ₒ╙─╩│⅛╢ₓ≤│ 

 ▬  ⌐ ⇔√ ⱴכ♥╙≡™≈⌐  

    Ƃₒ ₓ╩≈ↄ╢√╘─ ╩ ═╟℮ 

 ►  ≤ ╩ ⱴכ♥─╘√┬  

    Ƃₒ ₓ╩ ↓∆ ╩ ═╟℮ 

 ◄  ─ ╩↓ⅎ√ ⌂ ⱴכ♥─  

    Ƃₒ ₓ≤ ⇔╟℮ 

      β ◒ꜝ☻⌐ ⌐ ⇔≡ ╩ ⇔√ 

 ○  ₈ ₉⌐ ↑√  



╙ ─ ╩⅛↑√Ⱶ♬ ╩ ⇔√⅜ ─ ⌐≤≥╕∫≡™√⁹⇔⅛⇔

│ ◒ꜝ☻─ ╩ ↑ ≈ ─ ─ ╩ ≡ ₒ ≤ ⇔╟℮ₓ≤

™℮Ⱶ♬ ⌐ ╡ ╗↓≤⅜≢⅝√⁹↓─ ⌐╟╡ ⅜ ⌐≤≥╕╠∏ ↕╕

↨╕⌂ ⌐ ⅜ ⇔≡™╢↓≤╩ │ ∆╢↓≤⅜≢⅝√⁹↓─ │ ⌐

╕≤╘↕∑ ⱳ☻♃כ☿♇◦ꜛfi─ ≢ ╩ ⇔√⁹ 

─ ╩ ≡ ─ ⌐≈™≡ ≢ ↕∑√⁹ │  

 (1) ⅎ╠╣√ ⌐ ∆╢ ╛  

ⱪכꜟ◓(2)  ─ ⌐ ∆╢ ╛  

 (3) ⌐ ∆╢ ╛  

 (4) ⌐ ∆╢  

 (5) ─ ─ ─ ⌐≈™≡ 

 (6) ≢─ ┘⌐≈™≡ 

⌂ ≤⇔≡ (1)─ │ ™⅜ (2) (3)─ ⅜╛╛ ™⁹ ₁⌂ ⌐ ⇔

⌐ ╡ ╙℮≤∆╢ │ ≢⅝≡™╢⅜ ⌂₈ ⌐ ╡ ╗ ₉╛₈

─ ₉⅜ ↕╣≡™⌂™≤ ⅎ╠╣╢⁹ 

⌐ ◄ ⌐⅔™≡ ◒ꜝ☻─℮∟ ◒ꜝ☻⌐│ ≤─

╩ ⇔√⅜ ◒ꜝ☻⌐│ ↕⌂⅛∫√⁹↓╣╠─ ≢ⱪכꜟ◓─≈ (4) (5)⌐≈™≡│

╩ │ⱪכꜟ◓√⇔ ™⅜ (6)⌐≈™≡ ⅜ ⅛∫√⁹↓╣│ ╟╡ ™꜠ⱬꜟ─

⅜ ╘╠╣√ ─ ⌂ ─ ╩╟╡ ⇔≡™╢ ⅜ ⅎ╠╣╢⁹

─ ╩ ⇔√≤⅝ ⅜ ≢№╢ │╖╠╣⌂™⅜ ₈ ─ ₉

≤₈ ₉⅜₈ ₉╩ ╘╢⌐№√∫≡─ ⅝⌂ ⌐⌂∫≡™╢↓≤⅜

ⅎ╢⁹ 

≢ ∆╢₈ ₉≤₈ ₉│ ⅛╠ ╡ ╖∞⇔√⁹

╩ ⇔ ⌂ ה ה ┘ ╩ ℮↓≤╩

≤⇔√⁹ ⌐⅔™≡ ₈ ╩ ∆ ₉ ₈ ₉ ₈ ╛

─ ₉╩ ™√⁹ 

₈ │ⱴכ♥╢↑⅔⌐₉ ─≤⅔╡≢№╢⁹ 

 ▪ ♃▬ⱴכ╩ ™√ ה ─  

 ▬ ╩ ╢ ─ ─  

 ► ─  

 ◄ ─ ─ ⌐≈™≡ ⌂╠┘⌐ ⌐╟╢  

 ○ ╩ ™√ ─  

 ◌ ○ꜞ☺♫ꜟ ─  

─╕≤╘≤⇔≡ ─ ⌐≈™≡ ≢ ↕∑√ │ ⁹ 

  (1) ∫≡™╢↓≤╩ ⅛⇔≡ ⌐ ⅎ╢↓≤⅜≢⅝╢ 

  (2) ─ ╩ ∆╢⌂≥ ⌐ ⅎ╢↓≤⅜≢⅝╢ 

  (3)╦⅛╠⌂™↓≤⌐ ∫√≤⅝ ╩ ⇔≡ ⇔╟℮≤∆╢ 

  (4)№╢ ⌐≈™≡ ⌐ ∟ ≤⇔≡ ≢⅝╢ 

  (5) ⌐ ⇔≡ ╩ ≡≡ ∕─ ╩ ⅎ≡ ∆╢↓≤⅜≢⅝╢ 

  (6) ⅜ ⇔√↓≤╩ ⌂ ≢ ⌐ ⅎ╢↓≤⅜≢⅝╢ 

  (7) ─ ─ ⅜ ⌐ ∫≡™╢ 

  (8) ╛ ─ ╩ ↑≡ ⌐≈™√≤ ℮  

╩ ╢≤ (1) (3) (5) (6)│ ™ ≢№∫√⁹ ⅜ ⌐≈™√≤

∂≡™╢ ⅜ ↄ ∕─ ╛ ⌐≈™≡ ∫≡™╢ ╩ ⇔ ⅎ╟℮≤∆╢ ⅜ ⌐

≈™≡⅝√≤ ∂≡™╢⁹╕√ ─ ≢ ╩ ╡ ╣ ≢│№╢⅜ ⇔ ™



╩ ↄ ∟ ↄ↓≤≤ ⅎ╢↓≤╩ ╡ ⇔√↓≤⅜ ≤⇔≡╖╠╣╢⁹ (2) (4) (7)

⅜ ↄ ⌐ ╩ ⅎ ╩ ⇔ ≤⇔≡ ∆╢↓≤⅜ ⇔™≤ ∂

≡™╢ ⅜ ™⁹╕√ ≤─ ↑⅜≢⅝≡™⌂™↓≤⅜ ⇔√⁹ 

╕√ (8)─ ≢│ ⅝⌐≤╠ⅎ≡™╢ ⅜ ⌐ ↄ ─ ⅜ ─

╩№→≡™╢≤ ⅎ╠╣╢⁹ 

╕√ ≢│ ⌐⅔↑╢ ╩◒♇ꜞⱩכꜟ─ ∆╢↓≤⅜≢⅝√⁹↓╣⌐╟╡

│ ⌂ ╩ ∫≡ ⌐ ╡ ╗↓≤⅜≢⅝╢≤≤╙⌐ ≥─╟℮⌂ ⅜ ⌐

⇔≡™╢─⅛╩ ∆╢↓≤⅜≢⅝√⁹ 

ᵒ ╩ ≤⇔√  

27 │ ₈ ₉≤₈ ₉ ₈ ₉≤₈ ₉⌐⅔↑╢ ╩

∆╢↓≤⅜≢⅝√⁹28 │ ↓╣╠⌐ ⅎ ₈ ₉≤₈ ₉ ₈ ₉ ₈

₉≤─ ₈ ₉⅔╟┘₈ ₉≤₈ ₉ ₈ ₉≤─ ⅜

≢⅝√⁹╕√ ₈ ₉⌐⅔™≡₈ ₉ ₈ ₉ ₈ ₉ ₈ ₉ ₈

₉ ₈ ₉ ₈ ה ₉⌂≥≤─ ⅜ ≢⅝√⁹ 

╕√ ≤─ ∞↑≢⌂ↄ ₈ ₉≤₈ ₉⌐╟╢ ₈ ₉≤₈

₉≤─ ⌂≥ ₈ ─ ₉╩ ⇔√ ⅜ ה ─ ≢╙ ⌐

╡ ╖∞↕╣≡™╢⁹╕√ ∕╣╠⅜ ⌂╢ ─ ≢│⌂ↄ ⅜ ⌐ ⇔⌂⅜╠

≢⅝╢☻♃▬ꜟ╩≤∫≡™╢↓≤⅜ ↄ ╕↕⇔ↄ▪◒♥▫Ⱪꜝכ♬fi◓ ⅜ ≢⅝≡

™╢⁹ 

ᵓ∆═≡─ ⌐⅔↑╢ ─ 

▪ ₈ ₉₈ ₉─  

≢│ ╩ ⌐₈ ₉ ╩ ⌐₈ ₉╩ ⇔≡™╢⁹

≢│₈ ₉⅜ ≢№╡ ≢╙ ⌐ ╩ ∆╢ ≢─

⌂ ╛ ⌂ ─ ─ ≤ ∕╣╠╩ ∆╢↓≤≢ √⌂ ╩ ≢⅝╢ ╩ ⌐

≈↑↕∑╢↓≤╩ ⌐ ╩ ⇔√⁹ 

╟╡₈○ꜞ●Ⱶ◒☻ ╡ ─ ─ⱴכ♥╩₉ ≈⌐№→ ╡ ╪≢™╢⁹

╙ ○ꜞ●Ⱶ◒☻╩ ╡ →√ ╩ ™≡ ₈ ─ ╩ ⌐ ∆╢↓≤₉≤₈

⌂ ⅛╠ ╩ ≡ ╩ ╢↓≤₉╩ ≤⇔√ ╩ ⇔√⁹ 

≢│₈ ─ ╖₉≤⇔≡ ─ ╩ ⅎ≡™╢⁹ 

(1) Ƃ(2)Ƃ(3) Ƃ(4) Ƃ(5) Ƃ(6)╡ ╡ 

↓╣╠│ ≢│⌂ↄ ⌐╟∫≡ⱨ▫כ♪Ᵽ♇◒∆╢↓≤╙№╢⁹ 

─ │ ↓╣╠─ ╩∆═≡ ╡ ↕∑√─∟ ↓╣╕≢─ ╩ ה

↕∑ ⅜○ꜞ☺♫ꜟ ╩ ה ∆╢↓≤≢ ╠⅜ ─ ╖─

╩ ∆╢ ≢№╢⁹ 

─ │ ─≤⅔╡≢№╢⁹ 

ה ╡ ╩ ™√ ≤ ─ ≤  

ה ╡ ╩ ™√ ─ ─ ≤∕─  

FIREה ─ ─ ╩ ═╟℮  

FIREה ─ ─ ╩ ═╟℮ ⸗♦ꜟ  

ꜟ♫☺ꜞ○ה ╩ ⇔ ─ ╩ ═╟℮ 

↓╣╠─ ─ ≤⇔≡ ─ ╩ ∆╢≤ ⌐ ╩ ⇔╟℮≤

∆╢ ⅜╖╠╣√⁹╕√ ∟╛∆™╛♦◙▬fi⅜ ™⌂≥─ ╩ ⇔≡○ꜞ☺♫ꜟ

╩ ∆╢ ⅜ ⅛∫√⁹ ─ ≢│ ⌐⅛↑╢ ⅜ ↄ⌂∫≡⇔╕™ ╩

™≡ ╩ ∆╢ ⅜ ⌂™ ⌐⌂∫≡⇔╕∫√⁹ 

 



▬ ₈ ₉─  

SSH─ ⌐ ↑ ₈ ₉╩ⱬכ☻≤⇔ ↕╠⌐ ה ─ ╩

⌐ ╡ ℮₈ зהиהй₉╩ ⌐∕╣∙╣ ⇔√⁹27 │₈

з₉─ ≤ 28 │↕╠⌐₈ и₉─ ≤ ╩ ∫√⁹∕╣∙╣─

⌂ ─ │ ─≤⅔╡≢№╢⁹ 

Ợ₈ з₉  

 ⌂ ╩ ⌐⇔√ ─√╘─  

ה  ה ⌐ ≠ↄ 

 ─ ╩ ┬ 

Ợ₈ и₉  

ה  ה ⌐ ≠ↄ ─ 

ה  ─ ╩ ┬ 

ה  ─ ╩ ┬ 

↓╣╠─ ╩│⅛╢ ≤⇔≡ 300 ─ ⌐ ⇔ ₈ ◄♇☿

⌐fi♥☻♩₉◖הכ ⇔√⁹27 │ ⅜ ≢ ╩ ⇔√⁹28

│ │™⌂⅛∫√⅜ ╩ ⌐ ↕∑╢↓≤⅜≢⅝√⁹ 

↕╠⌐ ≤⇔≡ ─ ⌐ ∆╢ ╩ ⌐SSN≤⇔≡

─ SSH ─ ≤ ⇔≡ ≢─ ICT ─ ╩ ╗ ─√╘─

╩ ⇔√⁹↓╣⌐╟╡ ⌐ ≢─ ⌐⅔™≡ ╩╙∫≡ ∆╢↓≤⅜

≢⅝√─│ ⅝⌂ ≢№╢⁹ 

► ₈ ₉─ 

╩ ⌐ ₈ ─ ₉─ ⌐ ∆╢ ⌂ ה ╩┤╕ⅎ ⌂

⌂ ╩ ℮≤≤╙⌐ ⌐⅔↑╢ ה ╩ ∂≡ ⌐ ≢⅝╢ ╩

∆╢↓≤╩ ≤∆╢ ₈ ₉╩ ⇔ ⌐╟╢ ─ ⌂

╩ ⌐ ⇔√⁹ 

27 │ ⌂ ─ ╛ ICT ╩ ⇔√ ─ ─ ⌂≥ ─

⅜ ╠╣√⅜ ≤─ ⇔√ ⌂≥⅜ ≢№∫√⁹∕↓≢ 28 │

─ ╩ⱬכ☻⌐ ─╟℮⌂ ⌐ ╡ ╪∞⁹ 

(1) ₈ ₉─ 

ה ─ ╩ ⌐ ™ ⅝⌐╟╢ ─ ─

╩ ⇔√ ─ ⌐╟╢ ─ ⌂≥─ ה ╩ ⇔√⁹ 

─ ה ⌐ ⇔≡│ ─ ─ ╩ ≡╢

ה ─ ה Ƃ ─ ה ─ ─ ⌂≥─ ╩

⇔ ╩ ℮ ─ ⌂≥⌐≈™≡╙ ⇔√⁹ 

(2) ≤─  

ה ₈ ₉≤─  

₈ ₉─ ⌐⅔™≡ ₈ ₉─ ─ ⱴ≢№╢₈כ♥

₉─ ╡ ─ ⌐№√╢₈ ₉─ ╡ ╩ ∆╢ ╩ ╡ ╣√⁹╕√

│ ─ ₈RSA │ ≢⅝╢─⅛₉ ₈ ה ה ₉─

╩ ⇔ ─ ─ ╛ ╛ ⌐╟╢ ─ ה ה

⌂≥─ ╩ ∫√⁹ 

ה ₈ ₉≤─  

28 ╟╡₈ ₉⌐⅔™≡ ╩ ∆╢↓≤⌐⌂╡ ─ ≢№╢

⌐ⱴכ♥╩ ⇔ ⌐⅔↑╢ ה ה ⌂≥⌐≈™≡ ═ ∕╣╠─ ≤─≈

⌂⅜╡╩ ∆╢ ≢№╢⁹ ≤⇔≡ ─ ╩ ה ╩ ™√ ╛



PC╩ ™√ ⌂≥╩ ∫√⁹ 

↓╣╠─ ─ ≤⇔≡ ─ ─ ⌐╖╠╣√ │ ⅜ ↕╣

√₈ ∑╢₉ ╛ ↕╣√ ⅜ↄ ╠╣√⁹╕√ ─ ⌐│≥─ ╙

╩ ╕∏ ─ ≢ ⇔≡™╢ ⅛╠ ≢─ ⌐╟╢ ⅜ ╠╣√⁹ 

≤─ ⌐⅔™≡│ ∞↑─ ≢│⌂ↄ ⌐ ⇔≡ ╩

℮⌂≥ ╕≢─ ⌐╟╢ ╡─ ≢│⌂ↄ ⌂ ⅜ ╠╣╢╟℮

⌐⌂∫√─│ ⅝⌂ ≢№╢≤ ⅎ╢⁹ 

◄ ₈ ₉─  

≢│ ─ ⌂╢ ┼─ ╩ ╘ ─ ╩ ╢ ⌂ ╛ ─

╩ ⌐ ⇔ ╛ ─ ⌐ ∆╢ ╩ ⌐ ∆╢≤≤╙⌐ ─

╩ ╢ ≤ ─ ╩ ∆ ≤⇔≡ ⌐₈ ₉╩

⇔≡™╢⁹ │ 27 │ ≢№╡ 28 ╟╡ ⇔√⁹ 

─ ≤⇔≡│ ⌐⅔↑╢ ⌐ ╩№≡ ≢╪┴╪─ ─

╛ ⌐╟╢ ─ ∟ ─ ≤∕─ ⌂≥ ה ╩ ∂≡∕

─ ≤ ⌐≈™≡ ⇔√⁹ ─ ⌐⅔™≡│ ≢─ ⅝ ⌐⅔

↑╢ ↄ ╗ ─ ⌐≈™≡ ⅛≈ ⌂ ⅛╠ ה ╩ ╡

╣√⁹╕√ ⌐╟╢ ⌂ ╩ ╡ ╣╢↓≤≢ ≈─ ╩ ⌐ ⅎ ─

≢ ≢⅝╢ ⌐ ∆╢╟℮ ⇔√⁹ 

↓╣╠─ ╩ ∂ ≢╟ↄ ╢ ─ ⌐≈™≡ ה ⌐ ╡ ╗↓≤≢

─ ↕⌐ ≠⅝ ╩ ╘╢↓≤⅜≢⅝√⁹╕√ ─ ╩ ╡ ╣╢↓

≤≢ ╛ ─ ⌐≈⌂→ ╩ ⇔√ ╡ ⅜™⅛⌐ ⅛╩ ↕

∑╢ ≤⌂∫√⁹ 

 

⌂ꜟⱣכ꜡◓ ⅛╠─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

ᵑ ⌐⅔↑╢◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

27 ╟╡ ╕∫√ SSH ─ ─ ≈⌐ ₈▬ⱡⱬכ◦ꜛfi◦☻♥ⱶ─ ─√

╘ ⌂ꜟⱣכ꜡◓ ⅛╠ ≤─ ╩ ↕∑╢ ─ ה ₉⅜№╢⁹∕─ ╩

⇔√ ⅜ ≤─ ≢№╢⁹↓╣│ ≤│ ─ ⌂╢

₈ ₉⌐╦⅛╡╛∆ↄ ╩ ⅎ╢↓≤╩ ∂≡ ⌂ ─ ╩

╢ ≢№╢⁹ 

27 │ ⅔╟┘ ╩ ⌐ ⇔√⁹

│ ≢│₈ ₉≢ ╡ ╪∞ ─ ◒ꜝ☻

≢│ ─ ◒ꜝ☻ ⅔╟┘ ≢№

╢ SSC ─ ╩ ⇔√⁹ fi│ ≤─ ⅜

╣╢ ≢№╢⅜ ≢│ ≢─ ⌐ ╠╣╢√╘ ≢⅝╣┌ ⌐

╡ ╖√⅛∫√⅜ ◒ꜝ☻⌐ ╠╣√─⅜ ≢№∫√⁹ 

28 │ ◒ꜝ☻╩↓─ ⌐ ↕∑╢↓≤⅜≢⅝√⁹ ◒ꜝ☻│

╙℮ ◒ꜝ☻│ ≢№╢⁹ │ ₈ ₉⌐⅔™≡

⅛╠ ╡ ╪∞ₒ ≤ ⇔╟℮ₓ─ Ⱶ♬ ⌐≈™≡─

≢№╢⁹ 

▪fi◔כ♩ ─ ╟╡ ↓─ ╩ ⇔√ ≤∕℮≢⌂™ ╩ ∆

╢≤ ↓─ ╩ ⇔√ ─ ⅜ ⌐ ╡ ╗ ╛ ─ ─ ⌐ ∆╢

ה ⌂≥⅜ ™≤™℮ ⅜ ╠╣√⁹≈╕╡ ≤™℮ ╩ ∆↓≤

⌐╟╡ ╟╡꜠ⱬꜟ─ ™ ╩ ⇔ ⌐ ╡ ╗ ⅜ ↄ⌂╢↓≤⅜™ⅎ╢─≢│⌂

™⅛ ╕√ ╩ ∂≡ ה ⌐ ╩ ⅎ╟℮≤∆╢ ⅜ ↄ ╣╢─≢│



⌂™⅛≤ ≢⅝╢⁹ ₈ ₉⌐⅔↑╢ ─ ה ─ ⌐⅔™≡│

╩ ⇔√ ─ ⅜ ⅜ ⅛∫√⁹↓╣│ ╟╡ ™꜠ⱬꜟ─

⅜ ╘╠╣√ ─ ⌂ ─ ╩╟╡ ⇔≡™╢ ⅜ ⅎ╠╣╢⁹↓─

╟╡ ─ ╩ ⇔√≤⅝ ⅜ ≢№╢ │ ╠╣≡™⌂™⅜ ₈

─ ₉≤₈ ₉⅜₈ ₉╩ ╘╢⌐№√∫≡─ ⅝⌂ ⌐⌂∫

≡™╢↓≤⅜ ⅎ╢⁹ 

ᵒ ─ UK -Japan Science Workshop 2016 in Cambridge  

╩ ╘╢ ≤⇔≡ ─ ╩ ה ≢

⇔≡™╢⁹27 │ Japan-UK Science Workshop 2015 in Kyoto ≤⇔≡ ╩

⌐ 28 │ UK -Japan Science Workshop 2016 in Cambridge ≤⇔≡ ◔fiⱩꜞ♇☺ ╩

≤⇔≡ ⇔√⁹ ≢ 12 ╩ ⅎ╢ ≢│№╢⅜ ⇔≡ ∂↓≤─ ╡

⇔≢│⌂ↄ ∕─ ₁⌐ ∂√ ≢ⱴכ♥™⇔ ⇔√ ─ ⅜ ─ ™╩ ∂

⌂⅜╠╙ ≢ ≡™≈⌐ⱴכ♥─≈ ה ה ⌂≥╩ ╖ ⌡≡⅝√⁹ ∆╢ │

≢№╢√╘ ⇔√ │ ─ ╩ ╡⌂⅜╠╙ ⌐⅔↑╢ ה

ה ╩ ┌∆↓≤⅜≢⅝√⁹∕╣│ ⌂ ≢ ∆╢√╘⌐

⌂ ≢№╡ ⌂ ╩ ∆╢↓≤⌐≈⌂⅜∫≡™╢⁹ 

│ ⅛╠ 20 ╩ ╗ ⅛╠ 30 ⅜ ⇔ 10 11 ─

≢ ╩ ⌐⇔⌂⅜╠ ≡™≈⌐ⱴכ♥─≈ ה ╩ ╖ ⌡ ─ ⌐

⅔™≡ ⌐╟╢ ╩ ∫√⁹ ≢│ ─╖⌂╠∏ ─

╗ ⅛╠╙ ≢ ⅜ ╦╣╢⌂≥ ⌐⌂∫≡ ⅛╠╙ ⌂ ⅜ ╢╟℮⌐⌂∫

≡⅝√─│ ⅝⌂ ≢№╡ ⌂ ≢─ ⌂≥⅜ ≢⅝╢╙─≢№╢⁹↓─╟℮

⌂ ⅜ ╣≡⅝√─│ ⌐╟╢ ╩ ⇔√ ╩ ⇔√↓≤╛

─ ⌐⅔↑╢ ⅜ ™≡⅝√─≢│⌂™⅛≤ ⅎ╠╣╢⁹ 

╕√ ─╖⌂╠∏ ⇔√ ⌐≤∫≡╙ ⌐ ─Teachersõ Forum╩ ⇔

⅛╠ ⌐ ╦╢ ╛ ⌐≈™≡─ ╩∆╢ ≢ ╩ ⅎ√ ─

╩ ™ ⌂ ⅛╠ ╩ ⅎ╢↓≤⅜≢⅝√⁹ 

ᵓ ≤─  

─₈ ₉─ ⌐⅔™≡ ≤─ ≢ ≤ₒ ₓ

─ ⌐ ╡ ╪∞⁹ ─ ⅛╠ ─ ╘ ⌂≥ ≡ ⅜ ╩ ⇔≡ ⇔

≡ ⇔ ╩ ™⌂⅜╠ ⌐ ╘√⁹ 

 

ה ─ ≤ⱪ꜡◓ꜝⱶ  

╕≢⌐ ↄ─ SSC ╩ ⇔ ╙ ⇔≡⅝√⅜ ≤™℮ ⌐⅔™≡ ⅜

╢≤™℮↓≤╩№→≡™√⁹∕↓≢ ⌐⅔™≡│ SSC ╩ ⇔ ≤─ ╩

↕∑╢↓≤⌐ ⅎ ☻כ◖ ╩≤╡ⱪ꜡◓ꜝⱶ ╩ ╢↓≤╩ ⌐ ⇔√⁹ 

☻כ◖ ≤™℮ ⌐⅔™≡│ ╕∞ ⅜ ╢╙── ◒ꜝⱩ ◒ꜝⱩ ◒ꜝⱩ

◒ꜝⱩ⌂≥ ⌂ ╩ ╘╢ ⅜ ⌐ ⇔√╡ ◖fi♥

☻♩⌐≈⌂⅜╢ ◓ꜝfiⱪꜞ ⌐ ⇔√╡∆╢⌂≥ ≢─ ╩↕╠⌐ ↕∑√

⌐⌂∫≡⅝≡™╢⁹ 

∕─ ≤⇔≡ 27 ─ SSH ⌐⅔™≡ ─₈ ─ ₉⅜ ₈ⱳ☻♃

כ ₉⅔╟┘₈ ₉─♄Ⱪꜟ ╩ √∆↓≤⅜≢⅝√⁹↕╠⌐ 27 12 ⌐│

⌐╙ ╡ →╠╣ ⌐⌂∫√⁹ ─ ⌐│ NHK ♥꜠ⱦ─●♇♥fi≢╙ ↕╣√⁹

╕√ 12 ⌐│ ₈ ─ ₉⌐⅔™≡╙ ╩ ∆╢⌂≥ ╕⇔™

╩⇔≡™╢⁹ 

∕─ ╙ ◒ꜝⱩ⅜ 28 ─ ⌐⅔™≡ ≢



╩ ◒ꜝⱩ─ ⅜ 28 ─ ◓ꜝfiⱪꜞ≢ │⇔√╙──

╩ ∆╢⌂≥─ ╩ ∑≡™╢⁹╕√ 28 ─ SSH ≢│₈

☿fi◘כ⅔╪√╕ↄ╪₉─ ╩⇔ ∕─ ╙ ╩ ↑ Jr

⌂≥ ⌂ ╩ ∫√⁹ 

ᵒ  ─ ♃כ♦╢⌂≥   ╩ ₈`  

⁸♃כ♦⁸ ₉⌐ ∆╢↓≤  

╩ ∆╢ ⌂ ה fiꜛ◦כ◔♬ꜙⱵ◖ה ─ ╩┤╕ⅎ√

╩ ≤⇔√ ─▪◒♥▫Ⱪꜝכ♬fi◓ ─ ≤  

ᵑ₈ ₉ ₈ ₉ ₈ ₉─ 

₈ ₉⌐⅔↑╢ ─ │27 │ ה ─ ⌐≤≥╕∫√⅜

28 │↓╣╠⌐ ⅎ ╩ ╘ ≢⅝╢╟℮⌐⌂∫√↓≤│ ≢№╡ ⅜╟╡

⌐⌂∫≡⅝√⁹ ─ ≢╙№→√╟℮⌐ ╩ ╡ ℮ ─ⱪ꜡◓ꜝⱶ╩

╟╡ ↄ ⇔ ∕─ ╩ ∆╢↓≤≢ SSH─╟℮⌂ ⌂ ╩ √⌂™ ─

⌐⅔™≡╙ ⇔╛∆™ⱪ꜡◓ꜝⱶ⅜ ≢⅝╢≤ ⅎ≡™╢⁹ 

↕╠⌐ ₈ ₉≢ ⇔√ ─ ⅜ ₈ ₉─ ⌐⅔™≡≥─╟℮⌂

╩╙√╠∆─⅛ ↓╣╩ ∆╢↓≤⅜ ≢№╢⁹↓─ │ ╩ ╛∆↓≤⌐

╩⅔™≡⅝√⅜ │ ⇔√ ╩ ╪∞ ⌐≤∫≡ ≥─╟℮⌂ ⅜ ╠

╣╢─⅛╩⇔∫⅛╡≤ ∆╢↓≤⅜ ≢№╢⁹ 

╕√ ⌐ ╛◒♇ꜞⱩכꜟ╢╦ Can-Do ꜞ☻♩⌐≈™≡ ⌐ ה ⇔≡™⅛⌂ↄ

≡│⌂╠⌂™⁹ 

ᵒ ╩ ≤⇔√  

27 ⅛╠ 28 ⌐⅛↑≡ ≢⅝╢ ⅜ ─ ⅛╠ ⌐ ⅜∫≡⅝√√╘

╙↓─ ╣╩ ╘⌂™╟℮ ⇔≡™ↄ ⅜№╢⁹ 

≢ ╩∆╢↓≤⌐╟╢ ─ ⌐≈™≡ ∕─ ─ ⅜ ה

∆═⅝ ⅝⌂ ≢№╢⁹▪fi◔כ♩⌐╟╢ ∞↑≢⌂ↄ ─ ╩ ⅎ√₈ ─ ₉⌐

≈™≡ ≢≥╪⌂ ⅜ ╣╢─⅛ ™ ╩⅛↑╢ ≢№╢─≢│⌂™⅛ ≤─

⅜ ⅝⌂™ ≢№╢↓≤⌐│ ╦╠⌂™⁹ 

ᵓ∆═≡─ ⌐⅔↑╢ ─ 

▪ ₈ ₉ ₈ ₉─  

⅜ ≢≥─╟℮⌐ ↕╣≡™╢⅛╩ ה ⌐ ∆╢ⱪ꜡◓ꜝⱶ│ ─

╙─⅜ ⅜╡≈≈№╢⁹⇔⅛⇔ ⌂ ⅜ ≢⅝∏ ⌐ ↕∑╢ ⅜

≢№∫√⁹ │ ⱪ꜡◓ꜝⱶ─ ╩│⅛╡ ≤∆╢⌡╠™⅜ ≢⅝╢╟℮⌐ ⇔╩∆

╢ ⅜№╢⁹ 

╕√ √⌂ ╩ ≢⅝╢ ╩ ∆╢√╘⌐ ⌂ ∞↑≢⌂ↄ ╩

≢ ≢⅝╢ⱪ꜡☿☻╩ ╪∞ ╩ ⅝ ⅝ ∫≡™⅛⌂ↄ≡│⌂╠⌂™⁹ 

▬ ₈ ₉─  

≢─ ╩ ℮ №╠⅛∂╘ ⇔√ ╛ ╩ ™√ ╩ ∫≡

≤∆╢─≢│⌂ↄ ∕╣╩ ↑≡─ ⌂ ≤™℮ ╩ ─ ≢

╟™ ↄ ╡ ╣╢↓≤≢ ─ ≢ ─ ╛ ≤ ╩ ⌐

ⅎ╢√╘─ ─ ⅜ ╘╠╣╢⁹ ⌐ ≢─ ╩ ⌂ ┘┼≤ ┘≈↑╢

PDCA◘▬◒ꜟ╩ ⇔√ⱪ꜡◓ꜝⱶ╩ ⌐ ⌐ ∆╢↓≤╩ ≤∆╢⁹ 

╕√ │₈ ₉─ ╩ ∫≡⅔╡ ∕─ ─ ≈≢№╢

ה ה ה ⅜ ⇔√₈CEFR-J⌐ ≠ↄ Can-Doꜞ☻♩₉╩ ™≡ ─

╩ ℮≤≤╙⌐ ∕─ ╩ Can-Doꜞ☻♩─ ה ⌐ⱨ▫כ♪Ᵽ♇◒∆╢⁹↕╠

⌐ ∕─ ╩ ⌐╙ ⌂ ─◒♇ꜞⱩכꜟ√∫╙╩ ┼≤ ┘≈↑╢⁹ 



─ ⌐ ⇔≡ ≢─ ─ ∞↑≢⌂ↄ ╛

⌂≥≢─ ╩ ⌐ ⅎ≡™ↄ⁹ 

► ₈ ₉─ 

─ ╙ ⅜ ⇔ ─ ⅜ ╠╣╢╟℮⌐⌂∫≡⅝√⁹ │ ⌐ ⌐

∆╢ ╩↕╠⌐ ↕∑╢═ↄ ⌐ ∆╢ ╩ ⅝ ⅝ ╩ ⅝ ↑

╢ ─ ⌂≥⌐≈™≡─ ╩ ⇔√™≤ ⅎ╢⁹ 

◄ ₈ ₉─  

╩ ⇔√≤↓╤ ─ ⅜ ⌐⅔↑╢ ⌐

╩ ⅎ╢ ⌂ ─ ⌐ ≢№╢≤ ⌐ ⅎ≡™╢⁹ ╙ ↓╣╠─

⌐≈™≡↕╠⌐ ⇔ ╟╡ ⌂ ╛ ╩ ⇔ ─ ⌂ ╩ ™ ─

╩ ╢ ≤ ⌂ ─ ⌐≈⌂→≡™ↄ ⅜№╢⁹ 

 

⌂ꜟⱣכ꜡◓ ⅛╠─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

⅛╠─ ⌂ ≢№╢⅜ ⌂ ⌐ ≢⅝√ ⅜ ─

⌐≤≥╕∫≡⇔╕∫√↓≤≢№╢⁹ │ ≤─ ─ ≢

─ ╩ ╛∆↓≤│ ≢№╢│∏≢№╢⁹ ↑ ╣ ⌂ ─ ≤ ╩ ╛⇔≡™

ↄ ⅜№╢⁹ ─ ─Ⱡ♇♩꞉כ◒╩ ™≡ ∕─ ╩ ∫≡™⅝√™⁹

╕√ ─ ⅜ ╠╣╣┌ ∆╢⌂≥⇔≡∕─ ─ ⌐ ╘ ╩

ⱱכⱶⱭכ☺⌂≥≢ ⌐ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

╕√ 29 │ Japan-UK Science Workshop 2017╩ ⅔╟┘ ⌐⅔™≡ ∆╢⁹

─ ≤─ ╩ ⌐ ™ ╩ ↕∑ ─ ⌐≈⌂⅜╢╟℮⌂ⱪ꜡

◓ꜝⱶ╩ ∆╢ ⅜№╢⁹ ≢№∫√ 27 ─ⱪ꜡◓ꜝⱶ╩ ⌐│∆╢╙── ╕

√ ⇔™ⱪ꜡◓ꜝⱶ╩ ⇔ 27 28 ─ ╩ ≢⅝╢╟℮ ╩ ╘≡™ↄ ⅜

№╢⁹ 

╕√ ≤─ │ 29 ╙ ∆╢ ≢№╢⁹ ─ ╩┤

╕ⅎ ⅜╟╡ ™꜠ⱬꜟ≢ ⌂ ⅛╠ ╩ ≢⅝╢╟℮⌂ⱪ꜡◓

ꜝⱶ─ ╩∆╢ ⅜№╢⁹ 

 

ה ─ ≤ⱪ꜡◓ꜝⱶ  

⅛╠─ │ SSC≤ ≤─ ─ ⌐ ╩⅔™√√╘ ☻כ◖ ⌐╟╢ⱪ꜡◓ꜝ

ⱶ ╕≢⌐│ ╠⌂⅛∫√⁹ │ SSH ה ╩↕╠⌐ ↕∑ SSC─ⱪ꜡◓ꜝⱶ

⌐ ↑√ ╩ ⇔≡™ↄ ⅜№╢⁹╕√ ─ SSH○ꜞ◄fi♥כ◦ꜛfi⌐⅔™≡

ⱪ꜡◓ꜝⱶ ─ ╩ ⇔ ╩╙∫≡ SSC╩ ∆╢╟℮ ∆╢ ⅜№╢⁹√∞ SSC

│ ה ╦∏ ─ ≢ ≢⅝╢ ⅜ ≢№╢√╘ ∕℮™∫√ ╩ ⌂╦⌂

™╟℮⌐ⱪ꜡◓ꜝⱶ ╩ ╢ ⅜№╢⁹ ─ ⌐╙ ⌐ ↄ ╩↕∑╢╟℮⌂

ⱪ꜡◓ꜝⱶ ╩⇔√ ≤ ⌐╟╡ ⌂ ╩ ╘↕∑╢ⱪ꜡◓ꜝⱶ

╩⇔√ ─Ᵽꜝfi☻╩≤∫≡™⅝⌂⅜╠ ─ ╩ ╘≡™ↄ╟℮⌂ⱪ꜡◓ꜝⱶ

╩ ⇔≡™ↄ↓≤⅜ ⅝⌂ ≢№╢⁹ 

 

 

 

 

 

 

 



΅  

─  

₈ ▬ⱡⱬכ◦ꜛfi ₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉⌐╟╢ ₉ 

│ ▬ⱡⱬכ◦ꜛfi ─√╘─ ╩ ≤⇔ ▬ⱡⱬכ◦ꜛfi─ ╩ ╗√

╘─₈ ─ ₉ ▬ⱡⱬכ◦ꜛfi◦☻♥ⱶ╩ ↕∑╢√╘─₈ ≤─ ₉ ▬ⱡⱬכ◦ꜛfi╩

↕∑╢√╘─ ⇔™ ⌂₈ ─ ₉╩ ⇔√₈kyo2 ◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉╩ ⇔

⇔≡™ↄ╙─≢№╢⁹ 

⌐⅔™≡│ ↓╣╕≢─ SSH ⌐⅔™≡ ⅜ ⌐ ┘ ╩

⇔√ ─ ≤ ╩ ⇔ ╩ ≤∆╢ ─ ה ╩

∫≡⅝√⁹∕─ ╩ ⌐₈kyo2◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉≢│ ₁─▬ⱡⱬכ◦ꜛfi─ ╩

╗√╘ ─ ╩ ⇔√ ╩ ≤⇔√ ─ ─ ≤ ⌐⅔™≡

─ ╩│⅛╢⁹↕╠⌐ ▬ⱡⱬכ◦ꜛfi◦☻♥ⱶ╩ ↕∑╢√╘ ◘▬◄fi☻◖Ⱶꜙ♬

fiꜛ◦כ◔ ─ ה ╩ ⇔≡ ≤─ ╩ ↕∑╢⁹∕⇔≡▬ⱡⱬכ◦ꜛfi─ ╩

⇔ ≤ ⇔√ ─ ⱪ꜡◓ꜝⱶ─ ⌐╟∫≡ ↄ─ ⌐ √⌂ ╩

≈╕∑╢◦☻♥ⱶ╩ ⇔ ⇔™ ⌂ ─ ╩ ↕∑ ▬ⱡⱬכ◦ꜛfi ─√

╘─ ╩ ∆╙─≢№╢⁹ 

╕√ ⱪ꜡◓ꜝⱶ─ Can-Doꜞ☻♩╩ ⇔ ≢╙ ≢⅝╢╟℮ⱪ꜡◓ꜝⱶ─ ╩ ™

╟╡ ↄ─ ╩ ╘╢ 

─ ─ ─√╘ Ƃ ⌐ ≠ↄ ≤≤╙⌐ ≤ ⇔√₈

₉╩ ⇔ ⌐≤≥╕╠∏ ™ ╩ ∫≡

─ ╩ ─ ≤ ⇔√⁹ 

─ ╩ ⇔√ ─fi☻₉◄▬◘ꜟ♃כ♩₈ ─♥◐☻♩ ה

─ ╩ ╘╢≤≤╙⌐ ╩ ≤⇔√ ─ ─ ╩ ™ ∆═≡─ ⌐

⅔™≡Ɽⱨ◊כⱴfi☻ ╩ ⌐ ╡ ╣√ ▪◒♥▫Ⱪꜝכ♬fi◓ ─ ─ ╩ ℮⁹ 

≢─◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╩ ⇔√ ≤ ⇔ ה ה ה

─ ⌐ ⇔≡ ≢ ╪≢™╢◘▬◄fi☻╩ ⅎ╢◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi

ⱪ꜡◓ꜝⱶ─ ≤ ╩ ℮⁹ 

fi☻◒ꜝⱩ◄▬◘כⱤכ☻ SSC ◒כfi☻Ⱡ♇♩꞉◄▬◘כⱤכ☻ה SSN

╩ ↕∑╢√╘⌐ ≤─ ╩ ∆╢≤≤╙⌐ ─ⱪ꜡◓ꜝⱶ ╩ ╢⁹ 

 

─  

₈ ─ ₉⌐╟╡ ₈ ─ ₉≢ ↔≤⌐ ∆╢⁹ 

 

─  

₈ ─ ₉⌐№→√ ≈─ ─ ─√╘ ─ ╩ ⇔√⁹ 

ч ╩ ≤⇔√ ─▪◒♥▫Ⱪꜝכ♬fi◓ ─ │ ∆═≡

─ ⌐ ⇔≡ ─ ≤ ╩ ╘╢⁹ 

ш ◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ │ ─◖Ⱶꜙ♬◔כ◦ꜛfi ה

╩ ⇔ ≤─ ╩ ↕∑╢⁹ 

щ ≤─ ╩ ∫√ ─ⱪ꜡◓ꜝⱶ ≤ ╩ ↕∑╢

│ ⇔™ ─ ╩ ╘╢⁹ 

↓╣╠ ≈─ ╩ ∆╢√╘⌐ ∫√ ─ ה ה │ ─ ╡≢№╢⁹ 

 

ч ⌐≈™≡  

╩ ⇔√ ▪◒♥▫Ⱪꜝכ♬fi◓╩ ≤⇔√ ╟⅔fi☻₉◄▬◘ꜟ♃כ♩₈



┘₈ ₉─ ╩ ╕ⅎ√ ─ ─ ≤  

 

─ ╩ ∆╢√╘ ⌐⅔™≡│ ─╟℮⌂ ╩ ⇔ ⌐ ╡ ╪

∞⁹ 

 

☻fi◄▬◘ꜟ♃כ♩ההה ⱬכ◦♇◒  

☻fi◄▬◘ꜟ◌♬◒♥ההה ▪♪Ᵽfi☻  

☻fi◄▬◘☻כ▪ההה      

☻fi◐fi◓◘▬◄fi◦ההה כⱤכ☻  

☻fi◄▬◘ꜟ◘כⱣ♬ꜚההה      

 

─ ─ ╣  

─ ≈─ ה ─ ≢ ▬ⱡⱬכ◦ꜛfi◦☻♥ⱶ╩ ↕∑╢√╘─₈ ≤─ ₉

▬ⱡⱬכ◦ꜛfi╩ ↕∑╢√╘─ ⇔™ ⌂₈ ─ ₉╩ ∆√╘─ ה ╩ ≤

⇔ ⌐⅔™≡ ╩ ⌐₈ ⱬכ◦♇◒ ₉ ה ⌐⅔

™≡│ ⌐∕╣∙╣₈ ▪♪Ᵽfi☻ ₉ ₈ כⱤכ☻

₉ ╩ ⇔≡™╢⁹ ─ ⌐⅔™≡│ ≤

╩ ╡ ₁⌂◘ⱳכ♩╩⇔≡™√∞ↄ≤≤╙⌐ ─ TA ╩ ⇔ ⌂ ╩ ∆⁹ 

─ ⌐⅔↑╢ ⌂ ─ ≤ │ ⌐ ∆ ╡≢№╢⁹ 

  

 ⌂╙── ⅎ ה ─ ה ─ ─  

 ⌐ ⇔√ ╢╟⌐ⱪכꜟ◓⌐ⱴכ♥╩  

fi☻₉◄▬◘ꜟ♃כ♩₈ ─ ≤─  

  

ⱴכ♥─  ה ─  

 ╟╡ ⌂ ─  

₈♥◒♬◌ꜟ◘▬◄fi☻₉ ─ ≤─  

  

 ─ ה ─  

 ⌂ ─  

₈◦fi◐fi◓◘▬◄fi☻₉ ─ ≤─  

 

 



ᵑ₈ ─fi☻₉◄▬◘ꜟ♃כ♩₈┘╟⅔₉  

▪ ─  

▪  ⌐ ╡ ╗⌐№√∫≡ ⱴכ♥⌂  

Ƃₒ╟™ ₓ≤│ ₒ╙─╩│⅛╢ₓ≤│ 

▬  ⌐ ⇔√ ⱴכ♥─≡™≈⌐  

Ƃₒ ₓ╩≈ↄ╢√╘─ ╩ ═╟℮ 

►  ≤ ╩ ⱴכ♥─╘√┬  

Ƃₒ ₓ╩ ↓∆ ╩ ═╟℮  

◄  ─ ╩↓ⅎ√ ⌂ ⱴכ♥─  

Ƃₒ ₓ≤ ⇔╟℮ 

○  ₐ ₑ⌐ ↑√  

 

▬ ☻fi◄▬◘ꜟ♃כ♩  

│☻fi◄▬◘ꜟ♃כ♩ ⌐ ה ה ה ╩

⇔√ ╩ ℮≤™℮ ≢ ↕╣√ ≢№╢⁹ ⌂ ╩ ≤⇔≡ ⌐≤╠╦

╣╢↓≤⌂ↄ ─ ה ╩ ∆╢↓≤╩ ≤∆╢⁹╕√ ↓─ ≢ ╦╣

√ ⅜ ⌐⅔™≡≥─╟℮⌂ ⅜№╢─⅛╩ ∆╢⁹ 

 

► ╢↑⅔⌐☻fi◄▬◘ꜟ♃כ♩┘╟⅔ ─  

─☻fi◄▬◘ꜟ♃כ♩┘╟⅔ ⌐ ⇔≡ ─ ╩ ⇔ ⌐

↕∑√⁹∕─ │ ○ ≢ ∆╢⁹ 

 ⅎ╠╣√ ⌐ ⇔≡   

 ⌐ ↑≡ ─ ╩ ╠ ╪≢ ⇔ ◓

⌐ⱪכꜟ ∆╢↓≤⅜≢⅝√⁹ 

 ⌐ ↑≡ ─ ╩ ⌐ ⅎ√⁹
∆╢⌐│™√╠⌂⅛∫√⅜ ⱪכꜟ◓ ≢ ─ ↑╩∆╢

↓≤⅜≢⅝√⁹ 

 ⌐ ↑≡ ≢ⱪכꜟ◓ ↕╣√ ─ ⌐
∆╢↓≤│≢⅝√⁹ 

 ⌐ ↑≡ ─ ↑╩∆╢↓≤⅜≢⅝⌂⅛
∫√⁹ 

ⱪכꜟ◓  ≢─ ⌐ ⇔≡ 

ⱪכꜟ◓  ≢  ⱪ╩≤╢↓≤⅜≢⅝√⁹♇◦♄כꜞ⌐

ⱪכꜟ◓  ≥כⱪ╩≤╢ⱷfiⱣ♇◦♄כꜞ≢ ⇔≡
╩ ≢⅝√⁹ 

ⱪכꜟ◓  ≢─ ╩ ∆╢↓≤│≢⅝⌂⅛∫√⅜

⌐│ ≢⅝√⁹ 

ⱪכꜟ◓  ≢─ ⌐№╕╡ ≢⅝⌂⅛∫√⁹ 

 

⌐≈™≡ 

 ⌐ ⌐ ╖ ⱪ꜠♀fi♥כ◦ꜛfi╩ ⇔√ 

≥כⱪ─ⱷfiⱣכꜟ◓  ⇔≡ ⌐ ╖ ⱪ꜠♀fi

⌐fiꜛ◦כ♥ ⇔√⁹ 

 ⌐│ ⇔⌂⅛∫√⅜ ⱪ꜠♀fi♥כ◦ꜛfi⌐│
⇔√⁹ 

 ⌐│ ↄ ⇔⌂⅛∫√⁹ 

─ ⌐ ⇔≡ 

 ⌐ ⌐ ⅜ ≡ ╡ ∫√ ⌐ ∆╢↓≤╩
⌐ ═√⁹ 

 ⌐│ ╩ ∟ ╡ ∫√ ∞↑│ ⇔╟℮≤
╘√⁹ 

 ⌐│№╕╡ ╩ ≡⌂⅛∫√⅜ ↕╣√↓≤⌐≈

™≡│ ≢⅝√⁹ 

 ⌐│ ⅜ ≡∏ ╙≢⅝⌂⅛∫√ 

─ ─ ⌐≈™≡ 

 ≢ ℮∞↑≢│⌂ↄ ⌐ ╩╖≈↑≡ ╡
╪≢™⅝√™⁹ 

 ≢ ∫√↓≤⌐≈™≡ ∕─ ∞↑≢⌂ↄ ∆╢
↓≤╙ ⌐ ⇔≡™⅝√™⁹ 

 ≢ ∫√↓≤⌐≈™≡│ ⇔≡™⅝√™⁹ 

 ─ ⌐│ ⅜ ≡⌂™⁹ 

 ≡™≈⌐☻fi◄▬◘ꜟ♃כ♩ 

 ╩ ┬↓≤⌐╟∫≡ ה ה ─ ⅜
≢⅝ ╩ ™ ⅛╠ ⅎ╟℮≤∆╢ ™⅜ ↄ⌂∫

√⁹ 

 ⅛╠ ⅎ√ ה ⅛╠ ⅎ√ ה ⅛╠
ⅎ√ │ ≢⅝ ∕╣∙╣─ ⌐⅔↑╢ │ ╕∫
√⁹ 

 ⌂╪≤⌂ↄ ─ ⅜ ╕∫√⁹ 
 ─ ⅜ ≢⅝⌂⅛∫√⁹ 

 

◄ ┘ ∆╢ ─ ⌂  

▪ ₈ ⌐ ╡ ╗⌐№√∫≡ ⱴכ♥⌂ ₉⌐≈™≡ 

─ ≤⇔≡ ⱪכꜟ◓ ─ ≤ ┼─ ╩ ╘╢√╘⌐ₒ╟™ ≤│ₓ

≢ⱴכ♥℮™≥ ─╟℮⌂ 10 ⱪכꜟ◓≢ ה ╩ ╦∑√⁹ 



 

 

∕─ ₒ╙─╩│⅛╢ₓ╩♥כⱴ⌐ ⌂ ╩ ⇔√⁹ 

₁⌂ ≥Ⱪכꜙ◐─ ─ ₁⌂ ─ₒ╙─╩│⅛╢ₓ√╘─ ╩ ⅎ ≢

∕╣∙╣─ ╩ ∆╢ ╩ ⅎ↕∑ ⌐ ╘↕∑√⁹ 

ה ⅎ√ₒ╙─╩│⅛╢ₓ√╘─  

ⱡ◑☻30cm ┌⅛╡ └╙  

⌐ ≢ ⅎ√ ≤∕─ ╩ ↕∑ ◒ꜝ☻ ≢ ↕∑√⁹№╦∑≡

⌐≈™≡─ ╩ ⇔√⁹ 

 

▬ ₈o ₓ╩≈ↄ╢ ╩ ═╟℮₉⌐≈™≡ 

 ₡ ⅎ╠╣╢ │  ⌐ ⅜≢⅝╢ ╩ ╡∞∕℮₢ 

⌐ ∆╢ ↑ 

⌐ⱴכ♥─ ⇔≡─ ╩ ╘ ╟╡ ╩ ⌐∆╢√╘ ⌐⅔

™≡ ─╟℮⌂ ≢ ⌐ ╡ ╪∞ 

ₐ♩כ♃ꜟ◘▬◄fi☻ₑ ♃fiⱤ◒ ─   ⌐≈™≡   

ₐ◓꜡כⱣꜟ зₑ ╩ ⌐ ⇔╟℮ 

ₐ ₑ ≤  

ₐ ₑ ╩ ═╟℮ 

 

 ─  

 ⌂  

 ╕≤╘─  ⱳ☻♃כ  

 ◒ꜝ☻  

  

╩♃כ♦─  ╕ⅎ√ ─ 

 

 ╕≤╘ 

 

► ₒ ₓ╩ ↓∆ ╩ ═╟℮ 

 

 ₡ ─ ╩ ≢ ↕∑╢ ─ ╩ ↕∑╢ ↓╣╠ ≈─ ╩ ╖

╦∑≡ ⅜ ╙ ↓╡╛∆™ ╩ ∕℮ ⇔ ♅ꜗfi☻│ ₢ 

─ ≤ ─ ╩ ╘╢  

ₐ♩כ♃ꜟ◘▬◄fi☻ₑ ₈ ─ ╩ ⌐ ⅎ╟℮₉╩♥כⱴ⌐  

⅛╠ ╩ ⅎ╟℮  ─ ≤☻Ɑ◒♩ꜟ⌐≈™≡ 

⅛╠ ╩ ⅎ╟℮  ≤ ▬○fi⌐≈™≡ 

⅛╠ ╩ ⅎ╟℮  ▬○fi≤ ⌐≈™≡ 



 

◄ ₒ ₓ≤ ⇔╟℮ 

 

₡ ↔≤⌐ ─ ∫≡™╢ ╩ ┘ ≤≤╙⌐ ⌐⅛⅛╦╢ ⌂

─ ╩ ⇔ ⌐ ╡ ╙℮₢ 

≤       

 

 

  

ⱴכ♥   

ה  ╖╙ ╗  

 ╕≤╘  

◒ꜝ☻  ⌐ ⇔≡◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi  

 ⱳ☻♃כ☿♇◦ꜛfi SSH  

 

○ ╢↑⅔⌐☻fi◄▬◘ꜟ♃כ♩┘╟⅔ ─  

─ ─ │ ►  

 

 

 



◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ⌐ ⇔≡ ⌐ ╡ ╪∞◒ꜝ☻ 

 

◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ⌐ ⇔≡ ⌐ ╡ ╪≢™⌂™◒ꜝ☻ 

 

( )⌐⅔™≡│ (1)ₐ ⅎ╠╣√ ⌐ ⇔≡ ⌐ ⅎ╟℮ₑ≤∆╢ │

™⅜ (2)a ⱪכꜟ◓ ≢─ ⌐ ⇔≡ₑ (3)a ⌐≈™≡ₑ─ ⅜╛

╛ ™⁹↓─↓≤⅛╠ ⌐ ₁⌂ ⌐ ⌐ ⇔╟℮≤ ℮ │ ≢⅝≡

™╢⅜ ⌂ₐ ⌐ ╡ ╗ ₑ╛ₐ ─ ₑ⅜ ↕╣≡™⌂™─≢│⌂™

⅛≤ ⅎ╠╣╢⁹ 

⌐ ⌐⅔™≡─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ↕╣≡™╢◒ꜝ☻─

( )⌐⅔™≡│ (1) (2) (3)⅜ ( )≤ ⇔≡ ™⁹ ≢─◘▬◄fi☻◖Ⱶꜙ

fiꜛ◦כ◔♬ ╩ ∑╠╣╢↓≤≢ ╟╡ ™꜠ⱬꜟ≢─ ⅜ ↕╣╢√╘ ∕─

⌐ ⇔≡ ₐ ⌐ ╡ ╗ ₑ╛ₐ ─ ₑ─ ⅜ ≢№╣┌

⅜╟╡ ↄ⌂╠↨╢╩ ⌂⅛∫√≤ ⅎ╠╣╢⁹ ≢↕╠⌐ ™ ≢─

╩ ╡ ╕∑╢⌐№√∫≡ ₐ ₑ⌐⅔™≡ₐ ⌐ ╡ ╗ ₑ╛ₐ ─

ₑ─ │ ≢№╢⁹ (4)a ⌐ ∆╢ ₑ (5)a ה ⌐

∆╢ ₑ│◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ⇔≡™⌂™ ( )╟╡ ⌡ ↄ

⌂∫≡™╢⁹╕√ ₐ ─ ₑ╩ ⇔√ (6)⌐≈™≡│ ◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛ

fi ╩ ⇔√ ─ ⅜ ⅜ ™⁹↓╣│ ╟╡ ™꜠ⱬꜟ─ ⅜ ╘╠╣√

─ ⌂ ─ ╩╟╡ ⇔≡™╢ ⅜ ⅎ╠╣╢⁹ ─ ─

─ ⅛╠ ─ ╩ ⇔√≤⅝ ⅜ ≢№╢ │ ╠╣≡™⌂™⅜

ₐ ─ ₑ≤ₐ◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ₑ⅜ₐ ₑ╩ ╘╢⌐ √

∫≡─ ⅝⌂ ⌐⌂∫≡™╢↓≤⅜ ⅎ√⁹ 

 

ᵒ₈ ₉⅔╟┘₈♥◒♬◌ꜟ◘▬◄fi☻₉─  

▪  

₈▪◒♥▫Ⱪꜝכ♬fi◓ ╩ ∆╢↓≤≢ ⌂ ה ה ┘◖

Ⱶꜙ♬◔כ◦ꜛfi ╩ ℮↓≤⅜≢⅝╢₉ 

 

▬ ה  

▪   

╩ ∆╢ ⌐ ∆╢ ≤⇔≡ ᵑ₈ ╩ ∆ ₉ᵒ₈◓ꜟכⱪ ₉ᵓ₈♦▫

☻◌♇◦ꜛfi╛ⱪ꜠♀fi♥כ◦ꜛfi ─Ɽⱨ◊כⱴfi☻ ₉╩ ™√⁹ 

▬  

─  



⌐╟╢ ─ ⅎ─ ⌂™⇔ ≢─ ╛ ⇔ ™ ≢ⱪכꜟ◓

√ ─  

♥◒♬◌ꜟ◘▬◄fi☻ ◄Ⱡꜟ◑כ ≤─  

ה ה ─  

♃▬ⱴכ╩ ™≡ ↔≤─ ╩ ⇔ ה ─ ╩∆╢⁹ ╛

│ ⌐ ⌐ ↕∑√⁹ 

─  

╩ ╢ ⅝⌐ ╩ ∑↕♩כ♃☻≡⇔ ₁⌐ ⅜ ↕ↄ⌂╢ ╩ ↕∑╢⁹ 

─  

─ ⅝↕ ≈↑╢⅔╙╡─ ⌂≥ ╩ ≤⇔≡╙╟™⅜ ╩ ≡≡

╩∆╢⁹ 

 

⅜ ⅛∫≡™╢ ╩ ™≡ ╩⇔√ ─ ─ ╩ ∆╢⁹

─ ╩ PC≢ ™ ╩ ╘╢⁹ 

 

⌐ ╩ ≠↑√╡ ↕∑√╡⇔≡ ╩ ⇔ ─ ─ ⅛╠

∆╢⁹ 

₈ ╩ ╤℮₉ 

─ ╛ ─ ≤ ─ ↕ ≤ ─ ≤™∫√

╩™⅛⇔ ○ꜞ☺♫ꜟ─ ╩ ∆╢⁹ 24 SSH ≢

╩ ∆╢⁹╕√ ≤ ⇔ ꜟⱣכ꜡◓ и─ ⌐⅔™≡ ╩

≢ ∆╢↓≤⌐ ⇔√⁹ 

 ≤─  

₈ ≤ ─ ₉   28 11 15 ה   

≤ ─ ↕ ≤ ┘ ה ≤  

 

►  ⌐╟╢ ▪fi◔כ♩ 

─ ╩ ╡ ╡ ⌐╟╢ ╩ ⇔√⁹ ─ (1) (7)⌐≈™≡₈

╟ↄ ≡│╕╢ ≡│╕╢ №╕╡ ≡│╕╠⌂™ ╕∫√ↄ ≡│╕╠⌂™₉─

≢ ↕∑√⁹ ─ (8)⌐≈™≡│ ⌐ ↕∑√⁹ 

(1) ∫≡™╢↓≤╩ ⅛⇔≡ ⌐ ⅎ╢↓≤⅜≢⅝╢ 

ϼ ᵂ  

ᵂ ᾍ ἶ Кὦ ד ї

 

(2) ─ ╩ ∆╢⌂≥ ⌐ ⅎ╢↓≤⅜≢⅝╢ 

ѩ ѝ ἶ Кὦ ̀ Кὦ ד ї ᵂ  

(3)╦⅛╠⌂™↓≤⌐≢№∫√ ╩ ⇔≡ ⇔╟℮≤∆╢ 

ѝ ѝ ἶ ԍᶦ

 

(4) ╩ ≈↑╢↓≤⅜≢⅝╢ 

˗ ἶ ὑ  

(5) ╩ ≡≡ ╩ ⅎ╢↓≤⅜≢⅝╢ 

ᾍ ̌ ̌  

(6) ─ ⇔√↓≤╩ ⌂ ≢ ⌐ ⅎ╢↓≤⅜≢⅝╢ 

ᵂ ᵂ ԍᶦ ѝ ד ў ̟  

(7) ─ ─  

֞ ► ₴↓ἶ Кὦ ☻  

(8)↓─ ╩ ↑≡ ⌐≈™√≤ ℮ │≥─╟℮⌂ ⅛  

 



─ ≤  

 (1) (2) (3) (4) (5) (6) (7) 

 3.03  2.47  2.89  2.68  2.87  2.87  2.13  

1 0% 5% 0% 0% 0% 3% 24% 

2 18% 58% 26% 47% 29% 26% 45% 

3 61% 21% 58% 37% 55% 53% 26% 

4 21% 16% 16% 16% 16% 18% 5% 

 

(1)─ ⅜ 3.03≤ ╩ ⅎ≡⅔╡ ₈ ≡│╕╢₉╕√│₈ ╟ↄ ≡│╕╢₉≤ ⅎ√

⅜ ≢№╢⁹ ⅜ ⌐≈™≡⅝≡™╢↓≤╩ ⅜ ⇔≡™╢↓≤⅜

ⅎ╢⁹ 

(2)─ │ ↄ ₈ №╕╡ ≡│╕╠⌂™₉≤ ⅎ√ ⅜ ≢№╢⁹ ─ ≢

─ ╙ ╘√ ⅜ ↕╣╢╟℮⌂ ╩↓∟╠⅜ ≢⅝⌂⅛∫√↓

≤⅜ ≢№╤℮⁹ 

(3)│ ⅜ ↄ ╩ ⅎ╢ ⅜₈ ₉╕√│₈ ₉≤ ⅎ≡™╢⁹ ⌂ ╛ ╩

ⅎ╟℮≤∆╢ ⅜ ∫≡™╢≤ ≢⅝╢⁹ 

(4)│ ⅜ ↄ₈ ₉≤ ⅎ√ ⅜ ╙ ™⁹ ⅜№∫≡╙ ╩ ⇔≡ ≤∆

╢↓≤│ ⇔™≤ ∂√─≢│⌂™⅛≤ ⅎ╠╣╢⁹ 

(5)│ ⅜ ↄ ╩ ⅎ╢ ⅜₈ ₉╕√│₈ ₉≤ ⅎ≡™╢⁹ ⌐ ∆╢ ⅜╦

⅛╡ ∆╢ ⅜ ⌐≈™≡⅝≡™╢≤ │ ∂≡™╢⁹ 

(6)│ ⅜ ↄ ╩ ⅎ╢ ⅜₈ ₉╕√│₈ ₉≤ ⅎ≡™╢⁹ ─ ≢─ ─ │

ↄ ╣⌂⅛∫√⅜ ≢─ ⇔ ™╩ ↄ ∟ ↄ↓≤ ⅎ╢↓≤╩ ╡ ⇔√↓≤⅜

™ ⌐≈⌂⅜∫√≤ ⅎ╠╣╢⁹ 

(7)│ ⅜ ⌐ ═≡⅛⌂╡ ↄ ≢─ ≤─ ≠↑⌐≈™≡│ ─

⅜№╢⁹ 

(8)─  

ה ⅜ ⌐≈™√↓≤╩ ⇔≡™╢  

₈ ╩ ≡≡ ⅎ╢ ₉₈ ⌐ ╩ ⅎ╢ ₉₈ ⅎ╢ ₉₈ ₉

₈ ≢ ⅎ╢ ₉₈ ⇔ↄ ∫√ ─ ≢ ⇔™ ⅛╠ ⅎ╢ ₉₈ ╠⌂™ ⌐

≈™≡, ⇔ ≢ ⅎ╢ ⅜≈™√ ⅜∆╢₉₈ ≢ ⅎ≡ ╗ ₉₈⌂−⅛ ≤™℮

╩ ⅎ╢ ₉₈ ⌂™ ╩ ∫≡ ⅎ╢ ₉ 

ה ⅜ ⌐≈™√↓≤╩ ⇔≡™╢  

₈ ─ ≡ ≤∕─ ₉₈ ≢ ╪∞↓≤╩ ⌂≥≢ ⅛∆ ₉₈ ∆╢

₉₈ ⅜ ⅛╠⌂™↓≤⅜ ⅛╩ ⅛╢↓≤₉₈№╢ ─ ⌐≈™≡ ⌐≤╠ⅎ

╠╣╢╟℮⌐⌂∫√₉₈ ≤ ⇔≡ ⅛╠ ╩ ╢ ₉₈ ╩ ∫≡ ⌂≥⌐

╡ ╗ ₉ 

fiꜛ◦כ◔♬ꜙⱵ◖ה ⅜ ⌐≈™√↓≤╩ ⇔≡™╢  

₈ ─ ⌐ ™≡ ₁⌂ ╩⇔≡ ∆╢↓≤≢ ─ ╩ ⅎ╟℮≤

∆╢ ₉₈ ≢ ≡√ ╛ ╩ ⌐╦⅛╡╛∆ↄ ⅎ╢ ⅜╕∞╕∞∞⅜

╟╡≈™√≤ ℮₉₈ ╩ ⇔⌂⅜╠ ─ ╩ ∆╢ ₉ 

─⧵ה ─  

₈ ╩ ⇔™≤ ⅎ╢ ₉₈ ₉₈ ₉₈ ₉ 

 

 

 



─ ⌐⅔↑╢ │◒♇ꜞⱩכꜟ─ ─ ╡≢№╢⁹ 

 

 



∆═≡─ ⌐⅔™≡ fiꜛ◦כ◔♬ꜙⱵ◖ה ╩ ⌐⇔√▪◒♥▫Ⱪꜝכ

♬fi◓ ─  

 

ᵑ ⌐⅔↑╢ ─ ₈ ₉  

ₒ  ⱴₓכ♥

₈FIRE ─ ─ ╩ ═╟℮₉₈ ≤ ─ ╩ ═╟℮₉─  ⱴכ♥

 

▪  

⌂ꜟⱣכ꜡◓ ⅛╠◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╩ ℮⁹ ≢ ⌐ ↕

╣≡™╢ ▪▬□fiⱨꜞ◐₈כⱥכ◖ ⅝√≡ 2014ה ⸗♦ꜟ ◐ꜞfiⱦⱣ꜠♇☺

₉ ↓↓≢│ FIRE ≤ ∆ ≢│ ♩ꜝ☻ ─ ╩ ⇔ ╩

⇔◄◖╩ ∫≡™╢⁹∕↓⌐│ ⅜ ⇔ ⇔≡™╢⁹↓╣╩ ∆╢⁹ 

─ ≢│ ₈ ₉⅜ ≢№╢⁹₈ ₉─

⌡╠™│ ⌐ ╩ ∆╢ ≢─ ⌂ ╛ ⌂ ─ ─ ≤ ∕╣╠╩

∆╢↓≤≢ √⌂ ╩ ∆╢↓≤─≢⅝╢ ╩ ⌐ ↑↕∑╢↓≤≢№╢⁹ ─

─ ╩ ⅎ≡╖≡╙ ─ ╛ ╩ ∆╢ ≤≤╙⌐ ╠⅜

⌂ ⅛╠ ╩ ⇔ ╛ ∆╢≤™∫√ ⌂ ╩ ™≡ ⇔ ∆╢

≤™∫√ ─ │ ⌂ ≤™ⅎ╢⁹ 

 

▬ ה ה  

▪ ─ ₈FIRE ≤○ꜞ☺♫ꜟ ─ ─ ╩ ═╟℮₉ 

─  

○ꜞ●Ⱶ◒☻╩ ╡ →√ ╩ ™≡₈ ─ ╩ ⌐ ∆╢↓≤₉

≤₈ ⌂ ⅛╠ ™╩ ≡ ╩ ╢↓≤₉⌐ ╩ ╢⁹ 

1 40  

◒כⱪ꞉כꜟ◓⌐ ≢ⱪכꜟ◓11 ⅝≈⌐ⱪכꜟ◓1 3 4  

2016 10 24 40 ×1 25 40 ×1 26 40 ×2  

27 40 ×2 ─ 6 │ 2 ⁹ 

─ ╖≤─  

6 ─ ╩ ─ ╖ ⌐

↕∑╢≤ ─╟℮⌐⌂╢⁹ 

2ה1 ≢│ ₈ 5 ₉⌐ ∆╢ ╩ ○

ꜞ●Ⱶ◒☻ ╡ ─ ╩ ™≡ ∆╢⁹3 ≢

│ ₈ 1 ₉₈ 2 ₉₈ 3 ₉₈ 4

₉⌐ ∆╢ ╩ ▬fi♃כⱠ♇♩⌐╟╢ ╛

FIRE ∕─╙─╩ ∆╢↓≤⅛╠ ∆╢⁹4 ≢

│ ₈ 5 ₉₈ 6 ╡ ╡₉⌐ ∆╢ ╩

1 ⅛╠ 3 ╕≢─ ╩ ∆╢↓≤≢ ה⁹5╢∆

6 ≢│ ↓╣╕≢─ ╩ ה ↕∑ ○ꜞ

☺♫ꜟ ╩ ה ∆╢↓≤≢ ╠⅜

─ ╖─ ╩ ∆╢⁹ 

                             

╩                   ─ ╖  

╡ ╩ ™√ ≤ ─ ≤ 30  

╡ ╩ ™√ ─ ─ ≤∕─ 35  



FIRE ─ ─ ╩ ═╟℮ 5 25  

FIRE ─ ─ ╩ ═╟℮ ⸗♦ꜟ 5 30  

○ꜞ☺♫ꜟ ╩ ⇔ ─ ╩ ═╟℮ 50 20  

▪fi◔כ♩ │  

╩ ∆╢≤ ⌐ ╩ ⇔╟℮≤∆╢ ⅜╖╠╣√⁹╕√ ∟╛∆™

╛♦◙▬fi⅜ ™⌂≥─ ╩ ⇔≡○ꜞ☺♫ꜟ ╩ ∆╢ ⅜ ⅛∫√⁹ ⌐

─ │ 50 ≢№╡ ≢ ∆╢ ⅜ 20 ≤ ╘≡ ⌂™

⌐⌂∫√⁹ │ ╩ ∆ ╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

 

▬ ─ ₈ ─ ╩ ═╟℮₉ 

▪ ─  

₈ 5 ₉─ ⌐⅔™≡ ─ ╩ ⇔ ≠↑╢↓≤╛ ╖

╦∑╢↓≤≢ ™ ╩ ∆╢↓≤╛ ≤ ╩ ™≡

╩ ℮ ≢ ─ ╩ ╢↓≤⌐№╢⁹ 

 ─ ≤ ∂◒ꜝ☻ ⌐ ≢  

2017 1 11 50 ×2 12 50 ×2 ─ 4 │ 2 ⁹ 

▬ ─ ╖≤─  

4 ─ ╩ ─ ╖ Ɑכ☺─ ⌐ ↕∑╢≤ ─╟℮⌐⌂

2ה⁹1╢ ≢│ ₈ 1 ₉─ ⅛╠₈ 5 ₉⌐ ∆╢ ╩ ∆╢⁹

∕↓≢│ ╛ ╩ ∆╢↓≤╛ ≤ ─ ╩ ╘╢

⅜ ╕╣╢⁹╕√ ⇔√ ⌐≈™≡│ ⌐ ╩™╣≡∕─ ╩ ∆╢⁹⌂

⅔ ₈ 2 ₉₈ 3 ₉─ │ ⇔ ₈ 4 ₉─ │ ⅜ ⇔√⁹

4ה3 ≢│ ₈ 1 ₉─ ≢ ─ ≤ ⇔ ₈ 4 ₉─

≢ ╩ ╘╢ ─ ╩ ⇔ ₈ 5 ₉─ ≢∕─ ╩ ╘╢ ╩

℮⁹₈ 6 ╡ ╡₉─ ≢│ 2ה1 ≢ ╘√ ≤ ∆╢⁹ 

► ⱨ꜡כꜗ♅כ♩≢  

2ה1 ₈ ─ ה 4ה3  ₉ ₈ ─ ₉ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◄ ▪fi◔כ♩ │  

╩ ╘╢ │ ↄ№╡ │╕∞™ↄ≈⅛ ⇔≡™√⅜ ╟╡ ╩

≢ ≢⅝╢ⱪ꜡☿☻╩ ╪∞ ╩ ⅝ ⅝ ℮↓≤⅜ ≢№╢⁹ 



ᵒ ⌐⅔↑╢  

▪  

SSH ─ ⌐ ∆╢ ≢ ⌐₈ ₉╩ⱬכ☻≤⇔ ↕╠⌐ ה

─ ╩ ⌐ ╡ ꜟⱣכ꜡◓℮₈ ₉⅔╟┘₈ ⌂ ─ ₉─ ≢№╢₈

₉╩ ≤⇔≡ ∆╢↓≤≢ ⌐ ⌐ →╢ ה ה ─ ╩ ≤∆╢⁹ 

▪ ⌂ꜟⱣכ꜡◓ ≢ ∂╢ ─ ⌐ ∆╢ ─ ⌂≥╩ ≤∆╢ ⌐╟

╢ ╩ ⌐ ∆╢√╘─ ⌂ ה ה ─ ⁹ 

▬ ≢─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi⌐ ⌂ ⌐ ⌐ ∆╢ ╛

⌂≥⌐ ⌂ ⁹ 

► ╩ ⇔⌂™ ≤─ ⌐ ⌐⅔↑╢ ⌐⅔™≡ ╩ ™≡

⌐ ╩ ℮↓≤─≢⅝╢ ╩ ∫√ ⁹ 

 

▬  

ה ה ─ ╩ ╡ ╣ ⅜ ≤⌂∫≡ ⇔≡ ∆╢▪◒♥▫Ⱪꜝכ

♬fi◓⌐╟╢ ─ ╩ ∆⁹ 

fiꜛ◦♇◌☻▫♦ה ⱪ꜠♀fi♥כ◦ꜛfi ◄♇☿▬ꜝ▬♥▫fi◓⌂≥─ ╩ ⇔≡

⌐₈ ₉─ ⌐ ╘╢⁹ 

ALTה ≤─ Team Teaching ╩ ∂≡ ⌐ ∂√ ─ ה ⌐ ⇔≡

⌐╟╢₈ ⅝₉╩ ∆⁹ 

 

►  

│ ─ ⌐⅔™≡ ⌐ ─ ╩ ∫√  

Ợ₈◓꜡כⱣꜟ з 1  3 ₉ 

1  ⌂ ╩ ⌐⇔√ ─√╘─  

2  ⱨ◊ה☻◌כ○fiהⱨ◊כⱶ⌐ ≠ↄ  

3  ◄♇☿▬ꜝ▬♥▫fi◓─ ╩ ┬ 

 

Ợ₈◓꜡כⱣꜟ и 2  2 ₉ 

1  ⱨ◊ה☻◌כ○fiהⱨ◊כⱶ⌐ ≠ↄ 1 ─ ─  

2 ─◓fi▫♥▬ꜝהꜟ◌▫♥ꜞ◒  ╩ ┬  

ᵑ ╘≡─♦▫ⱬכ♩ 

ᵒ ☻Ⱨכ♅(Problem -solving Speech) 

ᵓ ╩ ╪∞☻Ⱨ ♅כ

(Argumentative Speech) ≤ⱪ

꜠♀fi♥כ◦ꜛfi  

  Ƃ ╩  

ᵔ ⇔™ (Rebuttal)  

Ƃ⌂⅔ ⱪ꜠♀fi♥כ◦ꜛfi

╛☻Ⱨכ♅ ⌐≈™≡│

⌐╟╢Ⱨ▪ה▪☿☻

ⱷfi♩╩ ⇔√⁹ 

 

 

 

 

Ộ Argumentative Speech ─

 



3 ─◓fi▫♥▬ꜝהꜟ◌▫♥ꜞ◒  ╩ ┬  

ᵕ ─ ™≈⅝  

ᵖ∆┌╛ↄ ╩ ╡ ∆╢ 

ᵗ (Support)─ ™  

300 ─◄♇☿▬ꜝ▬♥▫fi◓⌐  

2017 2 24 ─ SSH ≢ ⱪ↔≤⌐₈כꜟ◓ ₉─ ╩ⱳ☻♃כ

☿♇◦ꜛfi─ ≢ ⌐╟╢ ╩ ∫√ 

 

Ợ₈ 2  1 ₉ 

1  ⌂ ⌐≈™≡─☻Ⱨכ♅╩ ⌐ ⱪ꜠♀fi♥כ◦ꜛfi─ ╩ ┬ 

2   

ᵑ ≤☺▼fi♄כ⌐≈™≡ ▪ⱨ●♬☻♃fi─ ─ ⅛╠ ⅎ╢ 

ᵒ ה ⅛╠ ╩ ≡ ╘≡♥꜡⌐≈™≡ ⅎ╢ 

ᵓ ─ ◌♫♄ ≤▪ⱷꜞ◌ ⱤכꜟⱢכⱣכ╩ ⅎ╢ 

3   

ᵔⱱ꜡◖כ☻♩ ─ ⌐≈™≡ ꜚ♄ꜘ ╩ ⅎ ∆ 

Ƃ ≢│ ⌂ꜟⱣכ꜡◓ ≤ ≤─⅛⅛╦╡⌐ ⇔≡ BBC╛CNN

─ ⌂≥ authentic ⌂ ╩ ™≡ ╛ ─ ≤╙ ⇔≡

╩ ∫√⁹ 

 

↕╠⌐ ≤⇔≡ ◘▬◄fi☻꞉כ◒◦ꜛ♇ⱪ⌐ ∆╢ ╩ ⌐ ─ ─

╖─ ╙™╢ ⌐⅔™≡ ─ SSH ─ ⌂≥≤ ⇔≡ ≢─ⱪ꜠♀fi♥

fiꜛ◦כ ICT ─ ╩ ╗ ─√╘─ ─ ╩ ⇔√  

ỢUK -Japan Science Workshop 2016 in Cambridge   

28 6 18 14:30 ð 16:30 

CALL ⱷ♦▫▪☿fi♃כ  

כ▫♦ꜙ☺ fiꜛ◦כ◔♬ꜙⱵ◖הꜟⱣכ꜡◓  

ⱪ꜠♀fi♥כ◦ꜛfi ≤  

 

◄  

⌐ ⅝ ⅝₈ ⌐fi♥☻♩₉◖הכ☿♇◄ ─ ⅜ ╩

⇔√⁹ 

─ ╩ ╕ⅎ ⌐ ─ ╩ ─ ⌐ ⅎ╢⁹ 

▪ ╘ ⇔√ ╛☻ꜝ▬♪╩ ™√ⱪ꜠♀fi♥כ◦ꜛfi╩ ∫≡ ≤∆╢─≢│⌂ↄ

∕╣╩ ↑≡─ ⌂ ♦▫☻◌♇◦ꜛfi≤™℮ ╩╟╡ ─ ⌐ ╡

╣╢↓≤≢ ─ ≢ ─ ╛ ≤ ╩ ⌐ ⅎ╢√╘─

╩ ∆╢↓≤ ⌐ ─ ⌂≥ ⅜ ╘╠╣╢⁹ ⌐ ≢─ (Check)

╩ ⌂ ┘┼≤ ┘≈↑╢ PDCA ◘▬◒ꜟ╩ ⇔√ⱪ꜡◓ꜝⱶ╩ ⌐ ⌐ ∆

╢⁹ 

▬₈ ₉≢─ ─ ≈≢№╢ ה ה ה ⅜ ⇔√₈CEFR-

J ⌐ ≠ↄ Can-Do ꜞ☻♩₉╩ ™≡Ɽⱨ◊כⱴfi☻─ ╩ ℮≤≤╙⌐ ∕─

╩ Can-Do ꜞ☻♩─ ה ⌐ⱨ▫כ♪Ᵽ♇◒∆╢⁹╕√ ∕─ ╩ ⌐╙

⌂ ╩ ─◒♇ꜞⱩכꜟ√∫ ┼≤ ┘≈↑╢⁹ 

► ─ ⌐ ⇔≡│ ≢─ ─ ∞↑≢⌂ↄ ╛

⌂≥≢─ ╩ ⌐ ⅎ≡╝ↄ⁹ 



 

ᵓ ⌐⅔↑╢  

ₒ ─fi☻₉◄▬◘הfiꜛ◦כⱴₓ ₈▬fiⱨ◊ⱷכ♥  

▪  

─ ≢│ ₈▬fiⱨ◊ⱷכ◦ꜛfiה◘▬◄fi☻₉─

─ ה ⌐ ╡ ╪∞⁹▪◒♥▫Ⱪכꜝה♬fi◓─ ⌐╟╢ ─ ⌐╟╢

─ ⌂ ─ ╛Ɽ♁◖fi╩ ⇔√ⱪ꜠♀fi♥כ◦ꜛfi─ ─ ⌂≥

─ ⅜ ╠╣√⅜ ≤ ⇔√ ─ ⌂≥ ─ ─⌂⅛≢ ⌐ √

∑≡™⌂™ ╙№∫√⁹ 

─ ≢│ ─ ╩ ╕ⅎ ₈▬fiⱨ◊ⱷכ◦ꜛfiה

◘▬◄fi☻₉─ ⌐ ╡ ╖ ─ ─ ≈─ ,₈ ─ ₉₈ ≤─

₉₈ ─ ₉╩ ∆ ⅜№╢⁹ │ ⇔√₈▬fiⱨ◊ⱷכ◦ꜛfiה◘▬◄

fi☻₉─ ╩ⱬכ☻⌐⇔≡ ─ ⌂ ⌐ ╡ ╪∞⁹ 

 

▬  

▪ ₈ⱪ꜠♀fi♥כ◦ꜛfi₉─  

ⱪ꜠♀fi♥כ◦ꜛfiה♁ⱨ♩─ ╩ ⌐ ™ ⅝⌐╟╢ ─ ♅ꜗ

─♩כ ╩♩כꜗ♅ ⇔√ ─ ◓ꜝⱨ ─♃כ♦╢╟⌐ ⌂≥─ ה

◖fiⱧꜙכ♃ ╩ ⇔√⁹☻ꜝ▬♪╩ ∆╢◖fiⱧꜙכ♃ ⌐№√∫≡│  

╩♪▬ꜝ☻₈ה ╦╡⌐⇔⌂™₉ 

₈ה ⅛∑╢ ≤ ∑╢ ─℮∟ ∑╢ ╩ ∆₉ 

₈ה ⌐ ╛╡ ╣∏ ╩ ╠⇔≡ ∆╢₉ 

₈ה ™ │ √∑╢ ⌐ ℮₉ 

₈ה ⌐ⱷꜞⱢꜞ╩≈↑≡ ⌂≤↓╤╩ √∑╢₉ 

₈ה ≢ ╘╢ │ ⅝│ ≈╕≢₉ 

₈ה ╛ ─ ╛◘▬☼╩ ⅎ≡ ₉ 

₈ה ה↕⅝ ⅜┌╠┌╠─ │♩ꜞⱵfi◓≢ ⅎ╢₉ 

₈ה ⌐⌂╡∆⅞∏ ⅎ√™ ⌐ ™ ╩ ┬₉ 

₈ה ─ ─♥◐☻♩╩ ╖╛∆ↄ ╛ ─ ⌐⌂╡∆⅞⌂™ ⌐₉ 

╩₈Ⱨ◒♩◓ꜝⱶ╛▪▬◖fiה ⌐ ∆╢₉ 

⅔₈ה ™─ ╩ ∆√╘⌐ ╩ ∆╢₉ 

☻☿꜡₈ⱪה ─ ╩ ⅎ┌ ╣─ ⅜ ≢⅝╢₉ 

₈ה │ ╩ ∆╢₉ 

⌂≥♦◙▬fi⌐ ∆╢ ⌐ ∆╢╟℮ ⇔√⁹ 

ⱪ꜠♀fi♥כ◦ꜛfi─ ה ⌐ ⇔≡│ ─ ₈ ₉─

─ ₈ ₉⌐╟╢ ,₈ ─₉♩כ◦ ╩ ≡╢ ה

─ ה Ƃ ─ ꜞⱢהꜟ◘כ ─ ─ ⌂≥─ ╩ ⇔

⌐ ╩ ℮ ─ ≤ ─ ╩ ╗ ╛ ╩∆╢ ⌐│ ╛◦♫ꜞ○╩

╕∏ ─ ≢ ∆╢⌂≥─ ╩ ∫√⁹ 

─ │ Ɑכ☺  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

        ☻ꜝ▬♪              ☻ꜝ▬♪  

 

▬ ≤─  

₈ ⱬ₉◒♇◦כ 

₈ⱪ꜠♀fi♥כ◦ꜛfi₉─♅ꜗכ♩ ⌐⅔™≡ ₈ ⱬ₉◒♇◦כ─

─ ⱴ≢№╢₈כ♥ ♃ⱴ◗₉─ ╡ ─ ⌐№√╢₈ ♃ⱴ◗₉─ ╡ כꜗ♅╩

♩ ∆╢ ╩ ╡ ╣√⁹╕√ │ ─ ₈ │

≢⅝╢─⅛ ₉ ⅔╟┘₈Ᵽ▬○הⱢ◙ה♪כ◦Ⱶꜙ꜠כ◦ꜛfi₉─ ╩ ⇔ ─

─ ╛ⱪ꜡◓ꜝⱵfi◓╛ ♁ⱨ♩⌐╟╢♦כ♃─ ה ה ⌂≥─

╩ ∫√⁹⌂⅔ ה ⌐№√∫≡│ ─ ⌂ ≤⌂╢╟℮⌐ ⇔≡ ∫√⁹  

₈ ₉ 

╟╡ ₈ ₉⌐⅔™≡ ╩ ∆╢↓≤≤⌂∫√⁹ │

─ ≢№╢ ╩ ⌐ⱴכ♥─ ⇔ ╩ ─◄ꜞ▪≢ ╡

⌐ⱪכꜟ◓─ ⅛╣≡ ╩ ∆╢◄ꜞ▪↔≤⌐ ─ ה ה ⌂≥─ ⅛

╠ ─ ⌂≥⌐ ∆╢ ╩♪כ꞉כ◐

≢ ⇔ ≡™≈⌐♪כ꞉כ◐ ═╢↓≤│╙∟╤╪─↓≤ ∕╣⅜ ≤≥℮ ⅜∫≡

™╢─⅛╩ ⇔≡™ↄ⁹ 

≢│ ─ ≢ⱪכꜟ◓╩ ∟ ∫≡ⱪ꜠♀fi♥כ◦ꜛfiה♁ⱨ♩╩ ™√

╛ ♃Ⱪ꜠♇♩ ╩ ™≡ ╩ ℮ ⌂≥╩ ∫≡™ↄ⁹ │

⌐ ℮⁹ 

 

►  

─ ─ ─ ⌐│ ⅜ ↕╣√₈ ∑╢₉☻ꜝ▬♪╛

♩כꜗ♅ ↕╣√☻ꜝ▬♪⅜ ↄ ╠╣√⁹╕√ ─ ╩○ꜞ♫◦╙ⱪכꜟ◓─≤│⌐ ╕∏

─ ≢ ╩ ⇔≡™╢ ⅛╠ ≢─ ╡ ╖⌐╟╢ ─ │ ╠╣√⁹

│ ⌐ ∆╢ ╩ ⌐ ↕∑╢═ↄ ╩ ⅎ≡ ⅝ ╩ ⅝ ↑╢ ─

⌂≥⌐≈™≡ ╩ ⇔√™⁹ 

─ ⌐≈™≡│ │ ⅜ ╦╣≡™╢ ⅛╠◖fiⱧꜙכ♃ ⌐ ⇔≡

╛ ╩ ℮⌂≥ ╕≢─ ⌐╟╢₈ ╡₉ ≢│⌂ↄ ╩ ⇔√

⅔╟┘ ⅜ ≤⌂∫√⁹ ⌐≈™≡╙ ╛∕─ ─ ┼─ ⌐ ╘≡™⅝

√™⁹ 

 

 

 

 

 



ᵔ ⌐⅔↑╢  

│∂╘⌐ 

≢│ ≤│ ⌂╢ ₁⌂ ⌐≈™≡ ╩ ╘ ─ ╩ ╢ ⌂

╛ ─ ╩ ⌐ ⇔ ╛ ─ ⌐ ∆╢ ╩ ⌐ ∆╢≤≤╙⌐

─ ╩ ╢ ≤ ─ ╩ ∆ ≤⇔≡ ⌐₈ⱥꜙכⱴfiꜝ▬ⱨ

◘▬◄fi☻₉ ה ╩ ⇔≡™╢⁹ 

 

▪  

⌐ ╦╢ ⌐≈™≡ ה ╩ ∆╢↓≤≢ ⅜ ⌐ ╩ ⅎ

╩ ╘╢↓≤⅜≢⅝╢⁹ ⌐⅔↑╢ ⌐≈™≡∕─ ≤ ⱪכꜟ◓≡™≈⌐

╩ ╡ ╣ ⌐ ↕∑╢↓≤≢ ⌂ ≢ ╩ ⅎ ⇔╟℮≤∆╢ ─

⌐≈⌂⅜╢⁹ 

 

▬ ה  

▪ ⌐⅔↑╢ ⌐ ╩ ≡ ≢╪┴╪─ ─ ⌐♩☻כ▬╛

╟╢ ─ⱶכꜞ◒ ∟ ─ ≤∕─ ┘ ╩ ∂≡∕─ ≤

⌐≈™≡ ⇔√⁹ ─ ⌐⅔™≡│ ≢─ ⅝ ⌐⅔↑╢

ↄ ╗ ─ ⌐≈™≡ ⅛≈ ⌂ ⅛╠ ╩ ╡ ╣ ╕√

⌐╟╢ ⌂ ╩ ╡ ╣╢↓≤≢ ≈─ ╩ ⌐ ⅎ ─ ≢ ≢

⅝╢ ⌐ ∆╢╟℮ ⇔√⁹ 

▬ ꜟⱣכ꜡◓ ∆╢ ≤∕↓≢─ ⌐≈™≡ ╩ √╢ ≤⇔≡

╛ ≤╙ ≠↑⌂⅜╠ ╩ ≢ⱪכꜟ◓⁹√╘ ─ ╩ ⇔ ∫√╡ ─

⌐≈™≡ ═√╡ ⇔√╡ ─ ╩ ↄ ≢ ╩ ╘ ─

╩ ∫√⁹ 

 

► ≤  

√™⅔⌐ⱴכ♥╩ ≢│ ≢╟ↄ ╢ ─ ⌐≈™≡ ה ╩

∂≡∕─ ╩ ╘≡ ∆╢↓≤≢ ─ ↕⌐ ≠⅝ ╩ ╘╢↓≤⅜≢⅝√⁹

─ ╩ ╡ ╣╢↓≤≢ ╛◖Ⱶꜙ♬◔כ◦ꜛfi ─ ⌐≈⌂→ ╕√

╩ ⇔√ ╡ ⅜™⅛⌐ ⅛ ↕∑╢ ™ ≤⌂∫√⁹ 

╩ ≤⇔√ ⌐⅔™≡│ ⌐⅔↑╢ ⌂ꜟⱣכ꜡◓≥ ≤─≈⌂

⅜╡⌐≈™≡ ╘≡ ⇔ ∕─ ≤≥─╟℮⌂ ⅜ ⅎ╠╣╢─⅛ ⱪכꜟ◓ ╙

╡ ╣╢ ≢ ╩ ╘╢↓≤⅜≢⅝√⁹ ─ ⌐≈™≡ ═ ╩⇔ ∆╢

≢ ─№╡ ⌐≈™≡ ⅎ╢↓≤⌐╙≈⌂⅜∫√⁹ 

▪fi◔כ♩─ Ɑכ☺ ⌐╟╢≤ ╒≤╪≥ ─ ⅜ ⌐⅔↑

╢ ⌐ ╩ ⅎ╢ ⌂ꜟⱣכ꜡◓ ─ ⌐ ⌂ ≢№∫

√≤ ⅎ≡™╢⁹ⱥꜙכⱴfiꜝ▬ⱨ◘▬◄fi☻─ ⅜ ↓╣╠─ ─ ⌐ ≢№╢≤

⌐ ⅎ≡™╢ ⅜ ─ ∕─ ≢ ↄ∕℮ ℮≤ ⇔√ │ ⌐⌂

∫≡™╢⁹ ╙↓╣╠─ ⌐≈™≡↕╠⌐ ⇔ ╕√╟╡ ⌂ ╛ ╩ ⇔

─ ⌂ ╩ ™ ─ ╩ ╢ ≤ ⌂ ─ ⌐≈⌂→√™⁹ 

 

 



 

 

 

 

ᵔ ∕─ ─ ⌐⅔↑╢  

 

ₒ ⱴכ♥ ₓ ₈ ₉⌐⅔↑╢ ▪ⱪ꜡כ♅ 

▪  

₈ ─ ╩ ╖ ↄ⌐№√╡ ─ ⅛╠ ⅎ╢ ╡ ╖╩∆╢↓≤⌐╟╡

⌂ ⅜ ≢⅝╢₉≤™℮ ╩ ≡√⁹ 

 

▬  

ₐ ₑ ─₈ ₉─ ╩ ⌐ ╛ ─ ⅛╠╙ ╖ ↄ≤™

℮ ≢№╢⁹  

 

►  

─ ─ ≤ ⌐ ≢ ⅛↑≡ ╩ ⇔≡ ╖ ⅝ ↕╠⌐

─ ≤ ╝⅛╡─ ⌐ ╩ ⇔≡ⱨ▫כꜟ♪꞉כ◒⌐ ⅛↑√⁹ 

 

◄  

─ ≤ ╖ ™√ ╛ ≤ ™√ⱨ▫כꜟ♪꞉כ◒─ ╩ ≤⇔

≡ ⇔ ↕╠⌐ ─ ─ ╩ ↕∑≡ ╩ ⇔√⁹ 

1 59 72 72 62
2 100 92 89 92
3 30 23 23 30
4 1 4 6 6
5 2 1 2 3



 

○ ≤  

╟╡ ⅜ ╒≥ ⇔√⁹ ╩ ≡╙₈ ה ≤ ↑≡ ┬↓≤─

⅛↕₉╛₈ ⌐ ─ ╛ ╩ √ ≢ ╗≤ ╟╡ ⅜ ╕╢↓≤₉⌂≥─ ⅜

ↄ ╠╣√⁹ ℮ ╩ ╣≡ ┬↓≤│ ⌂ ╟╡╙ ─ ╕╡╛ ─ ⅜

╠╣√⁹ ─ ≤⇔≡│ ╩ ╢₈╙─↕⇔₉╩╟╡ ↄ ∆╢↓≤≢№╤℮⁹ 

 

ₒ ⱴכ♥ ₓ ₈ ⌐⅔↑╢ ╩ ∂≡─ ─ ₉ 

▪  

₈ ⅜ ≤⇔≡ ╡ ╪≢™╢ ─ ⌐╟╡ ↓≤┌╩ ∆╢ ╩ ≡

⌐ ╩ ∫≡ ⅎ╢ ⅜ ≢⅝╢₉≤™℮ ╩ ≡√⁹ 

 

▬  

─₈ 10 ₉⌐ ─ ≤⇔≡

≢ ∆╢≤™℮ ⅜ ─ ≢№╢⁹ ╟╡ ╩ ↑√ ─ ⅜ ↕

╣ ∕╣╩╙≤⌐ ╠⅜ ╩ ⌡≡ ╩ ╡ ◦♫ꜞ○╩ ⇔≡™ↄ ≢№╢⁹ 

 

►  

╟╡ ─ ╟╡ ─ ╩ ⇔≡╙╠™⌂

⅜╠ ─ ≤♃▬▪♇ⱪ⇔≡ ─ ╛ ⌐╟╢ ⌂≥

╙ ↑√⁹╕√ ↄ─ ╩ ⅝ ╩ ↑√⁹ 

 

◄  

⅜ ∆╢ ה ╩ ─ ╩ ∂≡ ⌐ ™√⅜ ─

⌂ ⌐ ≠ↄ │ ╩ ╢╙─⅜№∫√⁹ 

 

○ ≤  

11 ≤™℮ ⌂⅜╠ ≤™℮ ╩ ╘√↓≤ ⅜ ≢№╡ ⅜ ↕╣√ ≢

№╢⁹ │↕╠⌐ ≤│ ⅛ ≤™℮ ╩ ℮ ╩ ∫≡™ↄ↓≤⅜ ≢№╢⁹ 

 

 

▪  

│ ╛ ⌂≥─ ╩ ⌐ ⅎ ≤⇔≡─ ⅜ ™ ≢№╢⅜

₈ ₉⌐⅔™≡│ ₈ ⌂ ה ⅎ ₉╩ ⌐≈↑╢↓≤⅜ ─ ≤⇔≡ ↕╣≡™

╢⁹₈ ⌂ ה ⅎ ₉≤│◓ꜝⱨ╛ ─ ╖ ╡⌂≥╩ ⇔≡ ⌂

╩™⅛⌐≈⌂→≡™ↄ⅛ ╕√│ ╩™⅛⌐ ◓ꜝⱨ╛ ⌐ ≤⇔ ╪≢

™↑╢⅛≤™℮ ≢№╢≤ ⅎ≡™╢⁹⇔⅛⇔ ≤⇔≡ ⌂≥─ ╙№╡ ╩

⌐ ∆╢↓≤⌐ ╦∫≡⇔╕™ ⅜ ≤ ╩ ┘≈↑╢≤↓╤╕≢⌐™√∫≡⅔

╠∏ ∕─ ╡─ ⌐ ╦∫≡⇔╕™⅜∟≢№╢⁹∕─√╘ ∂ ╩ ℮≡™╢─⌐╙ ╦

╠∏ ≢ ╡ ∫√ ─ ⅜≢╢≤ ╦⅛╠⌂™≤™℮ ⅜╖╠╣√⁹ 

∕↓≢ ₈ ◓ꜝⱨ ⌂≥ ╩ ╖ ╠∑ ⌂−↓℮™∫√ ⅜╖╠╣╢─⅛

≤™℮ ⇔√ⱪ꜡☿☻╩ ─ ─ ≢ ╗↓≤⌐╟∫≡ ⅜ ≤ ─≈⌂⅜

╡⌐ ≠™≡™↑╢₉≤™℮ ╩√≡ ╩ ⇔√⁹ 

 

▬ ה ה  



≢╙└≤≈│ ◓ꜝⱨ╛ ⌂≥ ╩ ⇔ ⅜ ⅎ√↓≤╩

∆╢↓≤⅜≢⅝╢ⱪꜞfi♩╩ ⇔ ╩ ⅝ ╕∑╢☻Ɑכ☻╩ ∫√⁹ 

╕√ ⌐ ─ ⅎ╩ ↕∑ ╡─ ≤─ ╩ ↕∑ │ ⅛╠─

╩╕≤╘╢∞↑⌐≤≥╕╡ ⅛╠ ⅎ╩ ↑╢╟℮⌂ ╩ ↑√⁹ 

╕√ ⇔√ ≤ ─№╢ ╩ ⇔√╡ ₈↓─ │ ─≥─ ⌐ ↓╡ⅎ╢

⅜№╢⅛₉╩ ℮√╡⇔ ⅜₈ ₉≤₈ ₉─ ⌐ ≠↑╢╟℮⌐⇔√⁹ 

   

► ─ ה ─ ה  

─ ─ ≢  

ᵑ ─  Ƃ ᵒ ⅜╖╠╣╢  

Ƃ ᵓ ⌐↓─ ╩ √∆ │≥↓⌐╖╠╣╢⅛╩ ⅎ↕∑╢ 

Ƃ ᵔⱪꜞfi♩⌐ ╙⇔ↄ│ ↕∑╢  

≤™℮ⱪ꜡☿☻╩ ⇔√ ╩ ™ ⇔√⁹ 

╕√ ⌐╟∫≡│  

ᵑ™ↄ≈⅛─ ∆╢ ╩  

Ƃ ᵒ⌂− ∂ ⅜╖╠╣╢─⅛╩ ⅎ↕∑╢ 

≤™℮ⱪ꜡☿☻╩ ╗↓≤≢ ≤ ─ ╩ ⌐ ⌐ ↕∑ ≤

◓ꜝⱨ⌂≥ ╩ ┘ ↑╠╣╢╟℮⌐⇔√⁹ 

 

◄ ≤  

⌐⅔™≡│ ≢─ ─ ││∂╘≡≤⌂╢√╘ ≤ ╩ ┘≈↑╢╕≢─

₈ ₉╩ ∫≡⅔╠∏ │₈ ₉⌐≤≥╕╢ ⅜╒≤╪≥≢№∫√⁹⇔⅛⇔

⅜ ╖ ≤ ╩ ┘≈↑╢₈ ₉⅜ ⅎ╢≤ ≢ ╡ →√ ≢╙

╩ ≈↑ ⇔ ⅜ ═√↓≤╩ ⌐ⱡכ♩⌐ⱷ⸗∆╢ ⅜ ⅎ≡⅝√↓≤⅜

≤⇔≡№→╠╣╢⁹ 

≤⇔≡│ ╩ ⇔ ◓ꜝⱨ ≤ ┘≈↑╢↓≤⅜≢⅝╢

⅜™╢ ≢ ─ ≢ ™≡™╢ ╙ ⌂ↄ│⌂ↄ ∕℮™∫√ ╩ ⅝ ╡

⌐⇔√ ⌐⌂∫≡™╢≤╙ ⅎ╢⁹ ⌂ ה ⅎ ╩∆╢ ≢╙∫≤╙ ⌂

≢№╢ ╩™⅛⌐ ⌐ ⌐≈↑╢↓≤⅜≢⅝╢⅛⅜ ≢№╢⁹ 

 

 

▪  

─ ─ ≢│ │ ⌂ ⅜⌂↕╣╢ ≢№╢⁹

≤ ─ ⌐╕√⅜╢ √⌂ ≢№╢₈ ₉≤≤╙⌐ ─₈ ₉⌐

⅛╦╢ ≤⇔≡₈ ₉⅜ ↕╣╢⁹╕√ ≤ ⌐ ⌐⅔™≡╙ ה

─ ⌐ ⅎ≡ ⌂ ╩ ⇔√╟╡ ™ ┘⅜ ╘╠╣≡⅔╡ ∕─ ≤⇔≡▪◒♥▫

Ⱪכꜝה♬fi◓⅜ ╩ ╘≡™╢⁹ 

↓╣╠─ ╩┤╕ⅎ≡ ≢│₈ ⅛╠ ╩ ╘≡™╢ ─ ה ╩

⇔√ ⌐ ⅎ ⱪכꜟ◓ ╩ ╡ ╣√ ⌐╟╡ ⌐ ∆╢╟╡ ™ ┘⅜ ╠╣╢₉≤

™℮ ╩ ≡√⁹ 

 

▬ ה  

▪ ─  

ⱪ꜡☺▼◒♃כ╩ ⇔≡ ⌐ ╛ ◓ꜝⱨ╛ ⌂≥ ╩ ∆╢⌂≥

╩ ⇔√ ╩╒╓ ⇔√⁹ 



▬ ⱪכꜟ◓  

╢╟⌐ⱪכꜟ◓─≈∏ ╛ ╩ ╡ ╣√ ╩ ─ ╩ ⌐ ⌐

⇔√⁹ 

 

► ≤  

▪ ⌐≈™≡│ ─ ☻♃▬ꜟ≤⇔≡ ⌐╙ ⇔≡™╢≤ ╦╣╢⅜ ∕─ ↄ

│ ─ ⌐≤≥╕╢↓≤⅜ ↄ ⌂ ╛ ╩≤╙⌂℮ ™ ┘⌐≈⌂→≡™ↄ⌐│

╛ ─ │ ─↓≤ ↕╕↨╕⌂ ה ⅎ ⅜ ⌂ ╩ ∆╢ ⅜№╢⁹ 

▬ ⌐≈™≡│ │╕∞ ⌐ ⇔≡™╢ ≢№╡ ∆═⅝ ⅜ ↄ ∫≡

™╢≤ ⅎ≡™╢⁹◓ꜟכⱪ ─ ╛ ⅎ╢ ─ ─ ╛ ─

⌂≥ ∆═⅝ │ ↄ ↕╕↨╕⌂ ╩ ⅎ≡╟╡ ⇔√╙─⌐⇔≡™ↄ ⅜№╢⁹ 

─ ─ ≢│ ⌐₈ ₉≤™℮ ╩ ╘≡

∆╢↓≤⌐⌂╢⁹ ─ ≤ ═╢≤ ⌐ ⇔ ⅜№╢↓≤⅛╠ ⌐⅔™≡

╩ ╘╠╣╢╟℮⌂ ⌂ ⌐╙ ╩ ≡√™≤ ⅎ≡™╢⁹ 

 

 

▪ SSH─ ≤ ≤─  

─ SSH ─ ─└≤≈≤⇔≡ ₈ ≤─ ╩ ∫√ ─ⱪ꜡◓ꜝⱶ ≤

╩ ↕∑╢ │ ⇔™ ─ ╩ ╘╢₉⅜№╢⁹∕─ ╩ ╕ⅎ ≢│

─ ╩ ⇔≡ ⱨ▫כꜟ♪꞉כ◒╩ ⇔√⁹ 

 

▬ ≤  

⌐≤∫≡ⱨ▫כꜟ♪꞉כ◒│ ≢ ⇔√ ⅎ╩ ≢╟╡ ↕∑╢√╘─

≢№╢⁹↓─ ╩ ∂≡ ╩ ≢⅝╢≤ ⅎ╢⁹╕√ ≤ ≢ ℮↓≤⌐╟

╡ ≤ ╩№╦∑√ ╩ ∆╢↓≤⅜≢⅝╟℮⁹ 

⌐│ ╩ ≤⇔≡ ⌂≥┼ⱨ▫כꜟ♪꞉כ

◒╩ ⇔√⁹ ⌐ ⌐ ⇔≡ ⇔≡⅔╡ ⱨ▫כꜟ♪꞉כ◒─ ≢ ∆╢↓

≤─ ╩ ╪∞⁹∕╣│ ⌐ ⇔√ ┼─ⱨ▫כꜟ♪꞉כ◒╩ ╘√ ꜠ⱳכ

♩⌐⅔™≡ ╩ ╢↓≤⅜≢⅝ ⅜ ↕╣√≤ ≢⅝╢⁹ 

 

 

ₒ √╣™╡≥╩◓fi♬כꜝⱴₓ▪◒♥▫Ⱪכ♥  

▪  

─ ─ ≤⇔≡₈▪◒♥▫Ⱪꜝכ♬fi◓ ─ ≤ ₉⅜№→╠

╣≡™╢⁹ ₐ ₑ≢╙ 18 ⌐≤╙⌂℮ ⌐≈™≡ ₈▪◒♥▫Ⱪꜝכ

♬fi◓─ ╩≤╡™╣√ │ ─ ╩ ≡╢₉≤™℮ ╩ ≡√⁹ 

 

▬ ≤  

₈ √∟⅜ ↄ ─ ₉≢│ ─ ╣⅜▬ꜝ☻♩

≢ ↕╣≡™╢⁹ ⅛⌐₈ ≥╙─↓╤ ─ ⌐≈™≡™∫

√↓≤⅜№╢₉≤ ⅎ√ │ 67.3 ⅜ ⌐ ∫≡⅔╡ ⌂™≤

ⅎ√ ⅜ ⌐ ∫√≤™℮ 44.8 ╩ ∫≡™╢  

2017 1 9 ⁹∕─ ⅛╠ ⅎ╢≤ ⌐ ─

╩▬ⱷכ☺↕∑╢─↓≤│ ⌂ ⌂─⅛╙⇔╣⌂™⁹

≢ ─ ─ ⅜№╢↓≤⅜ ≢№╡ ─



╩ ⇔≡₈ⱴ♬ꜙⱨ▼☻♩הⱤ☼ꜟ₉╩ ∆╢ ╩ ⇔√⁹ │ 2016 ─

─ ≢№╢⁹ Ɑכ☺─ ─╟℮⌐ ⌐ⱣꜝⱣꜝ⌐⇔√ ─ⱴ♬ꜙⱨ▼☻♩╩

═╢─∞⁹ ╩ⱪכꜟ◓─ ∫≡ ╡ ╕∑√⁹ 

 

► ≤  

│ ↓─Ɽ☼ꜟ╩ ╩╙∫≡ ╡ ╪∞⁹ ↕⌂ │₈ ₉⌐≈™≡─ ⅝⌂

│₈  ⌂≥₉─ ≢№╢⁹ 

↓─ ─ │₈ ⅜ ≢⅝╢╟℮⌐⌂∫√ ⌐│

⇔∫⅛╡ ╩ ╘≡ ≢⅝╢╟℮⌐⇔√™₉₈ ╕≢ ∕

╣∙╣─ ⌂≥ ⅎ√↓≤⅜⌂⅛∫√─≢ ≤≡╙√╘⌐⌂∫

√⁹ ≢↓℮™℮↓≤╩ ═≡∟╚╪≤ ╩╙∫≡ ⇔√

™₉₈ ⌐│ 18 ⌐⌂╢≤™℮ ╩╙∫≡ ⌂≥╩

⌐ ╗╟℮⌐⇔√™₉≤™℮╟℮⌂ ╩ ═≡™╢⁹ 

ⅎ ╗ ≢│⌂ↄ ╠ ╪≢™ↄ ≤ ⌐│ ╩

∫≡ ╩ ╘≡™ↄ╟℮⌂ ↓∕ ─ ╩ ≡╢

⌐≈⌂⅜╢≤™℮ ╩ ╠╣√ ≢№∫√⁹ 

 

 

 

│∂╘⌐ 

≢│₈ ≤─ ╩ ┬₉╩ ⌐ⱴכ♥ → ICT ╩ ⇔√ ─

╩ ∫≡⅝√⁹↓╣╕≢─ ⅛╠ ICT ⅜ ╛ ─ ⌐⅔™≡

─ ╩ ╘╢↓≤⅜ ≢⅝≡™╢⁹ ─ ≢│ ♄fi☻ה ─ ≢ ICT

╩ ⇔≡ ╩ ∫√⁹♄fi☻╛ ─ ╩ ╖√≤⅝ ╠─ ⅝╩ ⌐ ⅎ

╢↓≤⅜ ─ ⌐ ↑≡ ⌂ ≤⌂╢⁹ 

≢│ ICT ╩ ⇔√♄fi☻ה ─ ─ ≤≤╙⌐ ICT ─

≤ ─ ─ ⌐≈™≡ ∆╢⁹ 

 

ₒICT ╩ ⇔√♄fi☻ה ─ ⌐≈™≡ₓ 

▪  

─ ─ ╩☻ⱴfiכ◊Ɽⱨה ⌐ ∆╢↓≤│ ─ ─ ╩ ╘

─ ⌐ ∆╢ ה ╩ ↕∑╢⁹ 

 

▬ ≤  

│ ⌐ ╦∑≡ ─ ≤♄fi☻ ╩ ╖ ╦∑√ ╩ ∆╢⁹

│ ⌐ ╦∑√ ♄fi☻─ ╩ ℮⁹  ≤╙⌐ 2016 2  

⌐ →╢ ╩ ⇔ ─ ╩ ⇔√⁹ 

ⱪכꜟ◓ה ⇔√ ╛ ─ ╩ ≢ ⌐ ≢ ╠╣╢╟℮⌐ ∆╢⁹ 

Bluetoothה ≢ ∆╢☻Ⱨכ◌כ╩ ≢ⱪכꜟ◓ ∆╢⁹ 

ה ⅜ ∆╢ ─ ╩ ⇔ ─ ╛ ⅜≢⅝╢╟℮⌐∆╢⁹ 

 

► ≤  

─ ─♄fi☻≤╙⌐ ⌐⅔™≡ ICT ╩ ™≡ √∟⅜

ⱪכꜟ◓⌐ ⌐ ∆╢ ⅜ ╠╣√⁹ICT ─ ≤≤╙⌐ ∕─ ╩ ∆

╢⁹ 



₈ ╩ ≡ ╩ ∆╢₉ ≢│ ╩▬fi♃כⱠ♇♩⌐ ∆╢↓≤≢ ⌐♄

fi☻─ ╛ ⌐№∫√ ⅝╩ ∆╢↓≤⅜≢⅝╢⁹ │ ⌐☼כ♬─₁ ∆╢ ╩ ∆

╢ ⅜№╢√╘ ≢ⱪכꜟ◓ ⇔ ™ ≤ ╩ ╡ ⇔≡ ⌐№√╢↓≤⅜≢⅝≡™

√⁹ 

₈ICT ⌐╟╢ ─ ₉─ ≢│ ─ ≢ ⇔≡ ╩ ╘ ≢№

╣┌ ⌐ ⇔ ∆↓≤≢ ╩ ⌂⅜╠ ™ ≢ ╩∆╢↓≤╙ ≤⌂╢⁹ כꜟ◓

ⱪ≢ ⇔√☻Ⱨכ◌כ╙ ⌐ ≤ ∆╢↓≤⅜≢⅝╢√╘ ─≥↔ⱪכꜟ◓ ⅜ ⌐

┬ ≤⌂∫≡™√⁹ 

₈ ╛ ╩ ⇔≡ ∆╢₉ ≢│ ─ ╩ ∆╢ ≢ ╩ ╦∑╢

≤╙⌐ ⇔√ ╩ ∆╢↓≤≢ ╠─ ─ ╛ ─ ⅜ ≤⌂╢⁹

⅜ ╛ ╩∆╢ ≢╙ │ ⌂ⱨ▫כ♪Ᵽ♇◒─ ≤⌂∫≡™√⁹ 

─ ─╟℮⌐ ICT ─ ⌂ │ ▪◒♥▫Ⱪכꜝה♬fi◓╩ ╘╢ ⅝⌂ ↑≤

⌂╢↓≤⅜ ↕╣√⁹ ⌐ ─ ⅛╠ ─ ICT ─ ─ ⌐≈™≡ ⅎ

╢⁹ 

ₒICT ─ ⌐≈™≡ₓ 

╕∏ ⅜ ⌐ ⇔≡™╢ ∕─╙── ╩℮╕ↄ ∆╢≤≤╙⌐

─ ⌐ ⇔√♁ⱨ♩╙ ⇔≡™╢⁹ ≢№╣┌ ─ ≤ ⇔√ ╩

═≡ ╠╣√╡ כ꜡☻ ╛◖ⱴ ╡⅜≢⅝√╡≤ ─ ⌐ ∆╢♁ⱨ♩⅜ ↕╣≡™

╢⁹ ≢ ∆╢ ⌐ ≢ ℮─⌐ ⇔√♁ⱨ♩╩ ⇔≡⅔ↄ↓≤≢ ─

╩╟╡ ⌐∆╢↓≤⅜≢⅝╢≤ ⅎ╠╣╢⁹╕√ ⅜ √∟≢ ─ ╩ ╘√╡

═√╡∆╢ ≢╙ ≤⌂∫≡™╢ ─▬fi♃כⱠ♇♩ ╩ ⅎ╢ │ ⅝

™⁹ ℮╕ↄ ≢⅝√ ╛☻Ⱨכ◌כ≤™∫√ ╩╟╡ ⌐ ∆

╢√╘⌐╙ ICT ╩ ╡ ↄ ╩ ⅎ≡™ↄ↓≤⅜ ╘╠╣╢≤ ⅎ╢⁹ 

 

 

ₒ ─ ⱴכ♥ ₓ 

─ ╩ ⇔≈≈ ≤─ ╩ ╡ ⌐ ╡ ╗⁹∕─ ╩ ⇔≡

⅜ ⌂≥╩ ⇔ ╕√ ≤─ ┘≈⅝╩ ⌐ ╣⌂⅜╠ ╠─

⌐ ╡ ╖ ↕╠⌐ ⌂ ⅛⌂ ╩ ⌐ ⌐≈↑╢↓≤╩ ∆⁹ 

 

▪  

⌐⅔™≡│₈ ⌂ ה ╩ ⌂ ─ ≢ ⇔ ⌐

┘≈↑╢↓≤₉⌐ ╩⅔™≡ ╩ ∫≡⅝√⁹ 

≢│ ↄ─ ⌂≥ ╩ ™≡ ⇔≡™ↄ⁹ ╛

─ ╩╟╡ →≡™ↄ√╘⌐ ╛ ⅜ ─ ⌐╙ ⅝ↄ ⇔≡⅝√⁹ ▪

╙≡™⅔⌐♩כ √⌂ ⌐╟╢ ⅜ ↕╣≡™╢⁹↓╣╠─↓≤╩ ╕ⅎ√≤⅝

╛ ⌐╟╢ ╩ ─ ∕─╙── ⌐ ⅎ╢∞↑≢│⌂ↄ ─ ╡

™ ─ ⌐™ⅎ┌ ≤─ ™╛ ≢ ≤─ ┘≈⅝╩Ⱨ♇◒▪

♇ⱪ∆╢ ⅜ ≢№╢≤ ⅎ√⁹ ≤⇔≡ ╩╟╡ ⇔∕╣∙╣─ ⅛╠ ╕╣╢

─ ™╛ ⅛⇔ ⌐ ╩ ≡ ∆╢↓≤≢ ⅜╟╡ ⌐ ≤ ⌐≈™≡

≢⅝╢≤ ⅎ╢⁹ 

  

▬ ה  

▪ ─ ⌐≈™≡⁹∕─ ≤ ⌐╟╢ ⁹ ⌐ ─ ─ ─ ⌐

╟╢ ≤─ ⁹╕√ │ ─ ─ ≤⇔≡ ₈ ─ ─ ≤



∕─ ⌂ ₉⌐≈™≡ ⇔√⁹ 

▬ ⌐ ≤™℮ ─ ♃▬ⱶꜝ▬fi ╩ ∟ ╗↓≤⌐╟∫≡ ╕╣╢ ♦ⱷה

▫▪ ▪♬ⱷכ◦ꜛfi ⁹ 

► ─ ╩ ™√ ─ ⌐╟╢◄♇♅fi◓ ─ ≤ ⁹ 

◄ ó ⅝ ó⌐⅔↑╢ ─ ◌○ꜞfi ≤ ≤─ ⁹ ⌐⅔↑╢

⁹ 

○ ≤ ⌐≈™≡⁹ ⁹ 

 

►  

≡╩ ⌐ ⇔ ⇔╟℮≤∆╢↓≤│ ─ ⅛╠ ↨⅛╢ │

№╢⅜ ⌐№→√ ⌂≥╩ ⇔≡ ⅜ ⌂≥╩ ⇔ ╠─ ⌐

⇔ ↕╠⌐ ⌂ ⅛⌂ ╩ ⌐ ⌐≈↑╢ ⅝⌂⅝∫⅛↑≤⌂∫√⁹╕√

─ ⌐ ╣╢↓≤≢ ╟╡ ⌐ ╩ ⇔ ─ ⌐√∫√ ⌐╙

≢⅝╢╙─≤ ⅎ╢⁹ 

│ ─ ─ ≤⇔≡ ₈ ─ ─ ≤ ∕─ ⌂ ₉⌐≈™≡

⇔√⅜ ↓─╟℮⌂ SSH ╩ ∫√◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ≤ ⌐⌂∫√

│ ╛ ⌐ ⌂ ה ╩ ╡ ╗↓≤⅜ ≤⌂╡ ─ ╛

≤ ─ ╦╡⌐≈™≡ √⌂ ╩ ≈ ≤⌂∫√⁹ 

 

 

ш ⌐≈™≡  

⌂ꜟⱣכ꜡◓ ⅛╠─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

│∂╘⌐ 

◘▬◄fi☻⌐ ∆╢ ה ─ ⌂ ─ ╩ ≤⇔ ↕╠⌐│ ≤

⌂╢ ╛ ─ ≤ ⌐ ╦╢↓≤≢ ≤─ ╦╡─ ≢ ╩≤╠ⅎ ≢⅝╢◓

⌂ꜟⱣכ꜡ ─ ─ ≤⇔≡ ◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╩ ℮⁹∕─

⌂ ╡ ⅜ ≢⅝╢ ─ ╩ ⌐ ™╢↓≤╩ ≤⇔√⁹ 

27 ╟╡ ╩ ≤⇔ fi◘▬◄fi☻₉ꜛ◦כfi☻₉₈▬fiⱨ◊ⱷ◄▬◘ꜟ♃כ♩₈

≢─ ╩┤╕ⅎ ₈ ⱬ₉◒♇◦כ─ ≤⇔≡ ⌐⅔™≡◘▬◄fi☻◖

Ⱶꜙ♬◔כ◦ꜛfi ╩ ⇔≡™╢⁹ 

─ ╩ ≤⇔√ ≤⇔≡ ◒ꜞⱨ♩fi ≤ ⇔ UK -Japan Science 

Workshop ╩ 27 │ ╩ ⌐ 28 │ Cambridge ╩ ⌐ ⇔

√⁹╕√ 28 ─ ⇔™ ≤⇔≡ ≤─ ⅜ ≢⅝

√⁹ 

 

ᵑ ⌐⅔↑╢◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi  

▪ ⅔╟┘ ≢─  

│ ⅜₈ ⱬ₉◒♇◦כ≢ ╡ ╪∞ ₈ ─ ╡─ ₉≤™℮ ⱴכ♥

⌐╙≤≠™√Ⱶ♬ ─ ╩ ⱳ☻♃כ☿♇◦ꜛfi⌐╟╡ ∆╢↓≤≢ ≤─◘▬◄

fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ∆╢≤™℮ ≢№╢⁹ ╩ ∂≡ ─ ≢│⌂ↄ

─ ─ ≤─ ⌂ ╦╡⌐╟╡ ─ ╩ ⇔ ╟╡ ╖ ™≡

∆╢↓≤≢ ╩ ╘ ─ ╩ ↕∑╢↓≤╩⌡╠™≤⇔≡™╢⁹  

│ ─ ≢ ⇔√⁹ 

 

 



 

29 13    90  

 39  

ⱴכ♥ ⱴכ♥10  

₈╢╤┬ ₉ 

₈ ─╤℮∕ↄ₉ 

₈ │≥─╟℮⌐∆╣┌ ↄ⌐ ┌∑╢⅛₉ 

₈ ─ ╩ ╤℮₉ 

₈ⱬכ♩כⱬfi│≥─╟℮⌐ ⇔√⅛₉ 

₈⅔ ⅜╡─ │₉ 

₈☺ꜗfiⱪ ╩ →╢ ₉ 

₈▬fi♃כⱠ♇♩─ │ ≢⅝╢⅛₉ 

₈ ╡ ─ ₉ 

₈ ─ ╟™ ₉ 

29 21    130  

 40  

ⱴכ♥ ⱴכ♥10  

₈ⱷfi♩☻◖כꜝ─ ⅝ ∆ ₉ 

₈ ↄ⌐ ┬ ╩≈ↄ╢⌐│ ◑Ⱡ☻ 69.14m ╩ ⅎ╢ ₉ 

₈ ─ ╣╩ ≤⇔√™ ₉ 

₈ │♪כ꜡ №╢─⅛ ₉ 

₈ꜞ▪ꜟⱣ▬○Ɫ◙כ♪ Zombie⅜ ⇔√≤⅝ №⌂√│ ⅝ ╣╢⅛ ₉ 

₈ ⌐╟╢ ─ ─ ╡ ╦╡₉ 

₈ ─ ⌐≈™≡₉ 

₈ ⅜♩ꜟ◓כꜜ ╡√™ ╩ ≡╖╟℮ ₉ 

₈≈ↄ╤℮ Ⱪꜝfi♪─ ─ ₉ 

₈ ₉ 

 

▬ ≤  

│ ╩ⱴכ♥ ∆╢ ⅛╠ √∟╟╡ ─ ⅜╟╡ ╩ ∆↓≤│╙∟

╤╪ ⅜╟╡ ╕╣┌ ╕╢╒≥ ⇔ↄ⌂╡⅜∟⌂ ╩ ≥℮∆╣┌ ⌐╦⅛╡

╛∆ↄ ⅎ╢↓≤⅜≢⅝╢⅛ ╩ ⌐ ╡ ╪∞⁹ ⱪכꜟ◓ ≢ ⇔ ∕╣∙╣⅜

╩⇔⌂⅜╠─ ⌂ ≤⌂╡ ₈ ≤─ ₉≤™℮ ⌐⅔™≡│ ─ ⅜ ╠╣√⁹

√∞ │≡∫╟⌐ⱪכꜟ◓ ─ⱴכ♥ ⌐⅛⌂╡─ ╩ ⇔√√╘ ∕─╙─⌐⅛↑╢

⅜ ╠╣≡⇔╕™ ⅜ ⇔⅛⇔ⱪ╙№∫√⁹כꜟ◓√∫⅛⌂╣⅝╘ ∕╣∞↑ ⌐ⱴכ♥

⌐ ⅝ ⅎ√≤ ≢⅝╢ ╙№╢⁹ 

─ ≢№∫√ ⌐╙╦⅛╢ ≢─◖Ⱶꜙ♬◔כ◦ꜛfi ⌐⅔™≡│

⌂ ⌐⌂╠∏ ≢◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╣√ │⌂⅛∫√⁹ ⌐≤∫≡│ ⌂

≢№╢⅜ ↓─ ╩ ⇔√ ⌐≈™≡│ ≤ ⇔ ▪♪Ᵽfi☻≢

─ ╩ ≢ ∆╢↓≤⌐ ⇔≡™╢⁹∕─ │ 29 24 ⌐ ↕╣╢

SSH ꜟⱣכ꜡◓─≢ и─ ⌐⅔™≡ ∆╢⁹ 

╕√ ≤─ ⌐⅔™≡ ◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ↕∑╢√╘ ₈ ₉╛₈

⌐ ∂√ ה ₉╩ ⅜ ╛ ≤≤╙⌐ ≢⅝╢◦☻♥ⱶ╩ ⇔≡™

ↄ↓≤⅜ ╘╠╣╢⁹ 

 



ᵒ UK -Japan Science Workshop 2016 in Cambridge  

▪  

⌂ꜟⱣכ꜡◓ ≢─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─ ┘⌐ ─ ╩

≤⇔≡ ◒ꜞⱨ♩fi ≤─ ⌂ ─╙≤ ◔fiⱩꜞ♇☺ ╩ ⌐ ⌐

∆ ≢ UK -Japan Science Workshop 2016 in Cambridge ╩ ⇔√⁹ 

꞉כ◒◦ꜛ♇ⱪ≢│ ⌐ ─ ╩ ∫√⁹ 

▪ ≤─ ╩ ⇔≡ ─ ╩ ∆╢ⱪ꜡◓ꜝⱶ─ ⅔╟┘ ⁹ 

▬ ⌂ ─ ≢ ─ ╢╟⌐ⱶכ♅ ⌐

│ ה ה ה ה ╩ ℮√╘─ ─ ≤ ⁹ 

► ─ ⌐ ∆╢ ─ ⁹ 

◄ ─ ╩ ⇔≡ ─ ⁹ 

 

▬  

 ↓─ ⌐╟∫≡ ↕╣╢ │ ─ ≢№╢⁹ 

▪ │ ≢◖Ⱶꜙ♬◔כ◦ꜛfi╩≤╡⌂⅜╠ ╩│∂╘≤∆╢ ╩

⇔≡ ⌐≈™≡ ≤ ╩ ╘ ⌐⅔™≡╙ ≢ ╩ ∆╢↓≤

≢ ⌐⅔↑╢ fiꜛ◦כ◔♬ꜙⱵ◖ה ה ╩ ┌∆↓≤⅜ ⌐⌂╢⁹ 

▬ ╩ ∆╢↓≤⌐╟╡ ╩│∂╘≤∆╢ ⌐ ≡╢ ≤ ⅜ ⌐

№╡ ─ ─ ⌂ ⅜ ╗⁹ 

► ⇔√ │ ⌂ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

►  

28 7 14 28 7 24 10 11  

 

◄  

 4  

ₒSSH ₓ   4   4  

ₒSSN ₓ  2  2  

∕─   ELCAS   4  

 

○ ┘  

Ợ◔fiⱩꜞ♇☺ University of Cambridge  

☻fi◄▬◘ꜟ♃כ♩─ ≢ ╩ ╘≡™╢ ₁⌂ ⱴכ♥─ ⌐≈

™≡ ≢ ─ ─ ╩ ∫≡™╢ ◔fiⱩꜞ♇☺ ⌐⅔™≡ ─

≤ ╩ ∫√⁹ 

ⱴכ♥  

Go for Gold! / A Rainbow in a Nanostructure / Jet Engine Compressor Blade Design /  

Managing Nuclear Waste / Radiation and the Environment / Science Communication  

◔fiⱩꜞ♇☺ ─ ⌐╟╢ ╩ ↑√ ╩ ⇔ ₁⌂ ה ⌐

╡ ╪∞⁹ ה ≢ ╠╣√ ⌐≈™≡ TA ╛ⱨ□◦ꜞ♥כ♃כ─ ─ ≢ ╕≤╘╩

™ ╩ ≢ ∫√⁹╕√ ⇔√ ─ ≢ Teachersõ Forum╩ ⇔

─ ─ ≤ ⌐≈™≡ ╩ ∫√⁹ 

ỢUniversity College London UCL  

UCL ─ ╟╡ UCL ─ ≤ ≤─ ╦╡⌐≈™≡─ ╩ ™√ ≤

─ ┘ ╩╙∫√⁹ ⌐ ─ ─ ─ ⌐ ™⌐ ∆╢↓≤⌐⌂╢



⅜ ⇔√ UCL ╩ ⌐ ⌡ ⅛╠∕─ ╩ ∫≡™√∞ↄ≤≤╙⌐ ─

⌐ ─ ≢ ┬ ⌐≈™≡╙ ╩ ™√↓≤≢ ⅜ ↕╣√⁹ 

ỢRoyal Institution  

╩ ⇔√ Frank James ⌐╟╢ ≢─ ╩╙∫√⁹ ≤

⇔≡ Royal Institution ⌐≈™≡ ═ James ⌐ ≢ ≢⅝╢╟℮⌐⇔≡⅔™√↓≤≢

─ ─ ─ ≢│ ╛♠כꜟ─ ─ ─ ⌐≈™≡ ╩ ╢↓≤⅜

√⁹ 

ỢNatural History Museum  

╩ ⌡ ╩ ≡ ╩ ∫√⁹ ≤⇔≡ Natural History Museum ⌐

≈™≡ ═ ╩ ™ ⌐ ⇔≡∕─ ╩ ⇔√⁹ 

ỢLinnean Society of London  

14,000─ ≤ 158─ 3,198─ 1,600 ─ 3,000 ─ כ◌╢⌂╠⅛

─fiⱠꜞהⱨ◊fiהꜟ ┘ ⌐ ∆╢◖꜠◒◦ꜛfi╩ ─ ─ ⌐ ⌐

∫≡ ≡ ⇔√⁹ ≤⇔≡ Linnean Society of London ─fiⱠꜞהⱨ◊fiהꜟכ◌┘╟⅔

⌐≈™≡ ═ ╩ ™ ⌐ ⇔≡ ═√↓≤╩ ⅛╘╢╟℮⌐⇔√⁹ 

 

◌ ה  

ₒ ₓ 

28 6 18 14:30 ð 16:30 

CALL ⱷ♦▫▪☿fi♃כ  

כ▫♦ꜙ☺ fiꜛ◦כ◔♬ꜙⱵ◖הꜟⱣכ꜡◓    

ⱪ꜠♀fi♥כ◦ꜛfi ≤  

ₒ ₓ 

ⱴכ♥ ⌐≈™≡ ꜠ⱳכ♩╩ ∆╢≤≤╙⌐ ─ ≢ SSH ≤⇔≡

⌐≈™≡ ╩ ∫√⁹╕√ ─ SSH ⌐⅔™≡ ⌐ ↑

√ ╩ ℮↓≤≢ ─ ⌐ ╘√⁹ SSH○ꜞ◄fi♥כ◦ꜛfi≢╙ ⌐

≈™≡ ╩ ℮ ≢№╢⁹ 

 

◐  

─ ⌐╟╢ ╩ ∆╢↓≤⌐╟╡ ╩ ≢ ™ ─ ⌐─╖

⅜ ⌐ ∆╢≤™∫√ ≢│ ⅜√™ ™ ⅜ ╠╣√⁹≤╡╦↑ ⌐

⅔↑╢ ה ה ה ─ ⌐≤≥╕╠∏ ─ ≢ ⌂

ה ─ ╩ ⌐ ∆╢↓≤≢ ⌐ ⌐⅔↑╢ fiꜛ◦כ◔♬ꜙⱵ◖ה ה

╩ ┌∆↓≤⅜ √↓≤│ ⅝⌂ ≢№╢≤ ⅎ╠╣╢⁹∕╣│ ⌂

╩ ⌐⅔™≡ ∆╢↓≤⌐ ⌂ ╩ √∆↓≤⌐⌂╢⅛╠≢№╢⁹ 

 

ᵓ ≤─  

─₈ ₉─

⌐⅔™≡ ≤─ ≢

≤o ─x

⌐ ╡ ╪∞⁹ ─ ⅛

╠ ─ ╘ ⌂≥ ≡

⅜ ╩ ⇔≡ ⇔≡

⇔ ╩ ™⌂⅜╠◖Ⱶꜙ

fiꜛ◦כ◔♬ ⌐ ╘√⁹ 



щ ⌐≈™≡  

ה ─ ≤ⱪ꜡◓ꜝⱶ  

│∂╘⌐ 

SSH ⅛╠ ⇔≡™╢ SSC ⅔╟┘ ⅛╠ ⇔≡™╢ SSN ─

╩╟╡ ⅝™╙─⌐∆╢√╘⌐ ≤─ ↑╩ ⇔ⱪ꜡◓ꜝⱶ ╩ ╢↓≤⌐╟╡ ⇔™

⌂ ─ ⅜ ↕╣╢≤ ⅎ╠╣╢⁹ 

 

ᵑ ─ ╩ ≤⇔ SSC ≤ ≤─ ─  

▪ ◒ꜝⱩ─  

─ ≢ ─ ─ ╩ ≡ ┘

⌐⅔™≡ ≢─ₒ ╩x ╢ ╩╙≤⌐ ╩ ⅎ≡ ⅛╠ ╡ ╪

≢⅝√☿fi◘כ─ ╩ ⇔≡ ₒ ₓ ☿fi◘כₒ⅔╪√╕ ₓ─ ≤ ⌐ ╡

╪≢™╢⁹ 

│ ─≤↓╤≢ ─ ╩ ∫√⁹ 

ה 28 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻  

ה  9 ◦fiⱳ☺►ⱶ₈ ⅜™╕ ⅔╙⇔╤™  ≤ ─ ₉ 

ה  28  5  

ה 13 Jr.☿♇◦ꜛfi 2017  

 

▬ ♦Ⱶ○◌fi◌כⱤכ☻  

─fi☻₉◄▬◘ꜟ♃כ♩₈ ╩ ∆╢√╘─ SSC≤⇔≡ ⌐ ⌐

─ ≢ ∫√⁹ 

ₒ ₓ 

─ ◄Ⱡꜟ◑כ ⅛╠ ╩ ™≡ ⅛╠ ╕

⌐♦Ⱶ○◌fi◌כⱤכ☻≢ ∆╢ ╩⇔≡™√∞™√⁹ 

ₒ ₓ 

│ 28 22 24 ─ ≢ ⇔√⁹ 

─ ≤ ⌐╟╢ ⌐ ∆╢ ⁹ │ ╩ ∫

√⁹ 

│ ⌐⅔™≡

≤ ⌐╟╢ ⌐ ∆╢ ⅜ 90 ╦╣

√⁹ │ ♦Ⱶ○◌fi◌כⱤכ☻ ≤◌ⱶꜝfi♪

─ ─ ╩ ∫√⁹ │ ╩ ∫

√⁹ 

▪◌♦Ⱶכ ⌐╟╢ ≢─ ╩ ⇔√⁹

─ ─ ┼ ⇔⌂⅜╠ ≤ ─

╛ ⌂≥─ ╩ ∫√⁹ 

₈o♩כ♃ꜟ◘▬◄fi☻₉≤ ≠↑╠╣╢ ₓ 

ƍ ה ה ─ ≤─  

(1) ≤ ה  

(2) ≤∕─ ≢№╢ ─ ה  

(3) ─ ─ ה ה ⌐≈™≡ ≤ ─ ה  

ƍ ה ≤─  

(4) ≤ ─☻Ɑ◒♩ꜟ ה  

ה (5) ה ה  



 

►  

♥◒♬◌ꜟ◘▬◄fi☻─ ≤ ⇔ ─ ─ ⌐ ╣╢≤≤╙⌐ ⌐

≈™≡─ ⅎ╩ ╘╢↓≤ ⌐ ─ ≈─ ─ ╩ ≡ ╩

⇔√⁹ │ ─ ╡≢№╢⁹ 

28 15 14:00 17:00 

  38  

 

─♪כ○▬♄ ≤  

╩כ♄כ꜠      ™√ Ⱶꜞ ╢╟⌐כ♄כ꜠  

     ◌ⱷꜝה ☿fi◘כ╩ ™√ ─ ה ─  

     ⱨ▫כ♪Ᵽ♇◒  

כ◙כ꜠      ≤ ☻ꜞ♇♩╩ ™√  

     ─ ≤ⱷ♃ⱴ♥ꜞ▪ꜟ 

 

◄ ⌐╟╢  

▪♪Ᵽfi☻─ ⌐⅔™≡ ─ ╩ ≡ ⌐╟

╢ ╩ ⇔√⁹ ≢─ ─ ╛ ≢─ ╩ ─ ⌐ ∫

≡╙╠℮↓≤⌐╟╡ ┼─ ╛↕╠⌐ ⌐╦√╢ ╩ ≈⅝∫⅛↑≤∆╢↓≤╩⌡╠™

⌐ ⇔√⁹ │ ─ ╡≢№╢⁹ 

28 10 25 8:30 10:00 

ה  ה  87  

  ⱱכꜟ 

   

─ⱡꜞ♩כꜙ♬         

       ─ ─ ─ ⌐≈™≡─  

       ⱴ◒꜡ ◌◄ꜟ─ ⅝ ─  

╛ ≢─ ⌐≈™≡ ⌐≈™≡ ∕─  

 

↓─ ╩┤╕ⅎ ╩ ⌐ 28 12 14 ⌐ ─ SSC╩

⇔√⁹ 

 

 

ᵒ ─ ─ ≤⇔≡ ≤ ─ ╩ ╘ ─ ה ○ꜞfiⱧ♇◒╩

│∂╘≤∆╢ ◖fi♥☻♩┼─  

 

─ ─ ◖fi♥☻♩⌐ ∆╢↓≤│ ─ ╩ ∆╢ ≢№╡

כ♄כꜞ─ ⌐⅔™≡│ ⅛∑⌂™ ≢№╢⁹ 

SSC⌐⅔™≡╙ ◖fi♥☻♩╛◖fi◒כꜟ┼─ ⌂ ╩ ≤∆╢ ╩ ∆╢ⱪ

꜡◓ꜝⱶ╩ ∆╢⁹ 

 

 

 

 

 



─ ⅔╟┘ │ ─ ╡≢№╢⁹ 

No SSC  ◖fi♥☻♩   ⌂  

1 ◒ꜝⱩ ◖fi♥☻♩ 1  

2 ◒ꜝⱩ ○ꜞfiⱧ♇◒ 1  

3 ◒ꜝⱩ ◓ꜝfiⱪꜞ 2  

4 ◒ꜝⱩ ⱳ☻♃כ☿♇◦ꜛfi 5  

5 ◒ꜝⱩ ☺ꜙ♬▪☿♇◦ꜛfi 5  

6 ◒ꜝⱩ ○ꜞfiⱧ♇◒ 7 B ꜝfi◒ 3  

7 ◒ꜝⱩ ○ꜞfiⱧ♇◒ 3  

8 ◒ꜝⱩ 2016  4  

9 ◒ꜝⱩ 2016  13  

10 ◒ꜝⱩ 2017  5  

11 ◒ꜝⱩ Ɽ♁◖fi  4  

12 ◒ꜝⱩ ○ꜞfiⱧ♇◒ 3 2  

 

β∕─ ⌐ ⅝ ⅝₈ ─ ₉─ ╩ ↑≡™╢ ⅜ ₈

─ ₉⌐⅔™≡ ╩ ♅ꜗ꜠fi☺⌐⅔™≡

NHK ♥꜠ⱦ₈●♇♥fi₉─ ╩ ↑╢⌂≥ ⇔™ ╩ ∑≡™╢⁹ 

 

ᵓ ─ ⱪ⌐╟╢ⱪ꜡◓ꜝⱶכꜟ◓  

╕≢⌐⅔™≡ ─ SSC │ ₈ ⌐ ⌂ↄ ─ ┘√™ ╩ ⌐

≢⅝╢₉↓≤⅜ ⅝⌂ ≢№∫√⁹↓─↓≤│ ⅜ ∏╠╟⌐☻כ◖√⇔ ╩ ┬

╩ ⅎ╠╣ ⌐ ╦╢↓≤≢ ⅝⌂ ╩№→≡⅝√↓≤⌐│ ™⌂™⁹⇔⅛⇔ ⅜╟╡

⌂ ╩╙∫≡ SSC ⌐ ≢⅝╢╟℮⌐∆╢√╘ ─ ╩☻כ◖─≈ ∆╢↓≤≤⇔

√⁹ 

з  ☻כ◖

и ◖fi◒כꜟ♅ꜗ꜠fi☺◖כ☻ 

й ◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi  ☻כ◖

к ▬ⱡⱬכ◦ꜛfiꜞכ♄כ  ☻כ◖

╩☻כ◖─╣∙╣⧵ ⇔√ ⅜ ≥─╟℮⌂ ╩≤→≡™ↄ─⅛ ⇔√ ─

⅛╠ ∕─ ╩ ∫≡™ↄ⁹ 

 

─ ≤∕─  

₈kyo2 ◘▬◄fi☻ⱪ꜡◓ꜝⱶ₉ ╕≢⌐ ╡ ╪∞ ≈─ ⌐≈™≡ ∕─

≤ ⌐≈™≡ ∆╢⁹ 

 

╩ ∆╢ ⌂ ה ◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╩┤╕ⅎ√

╩ ≤⇔√ ─▪◒♥▫Ⱪꜝכ♬fi◓ ─ ≤  

 

ᵑ₈♩כ♃ꜟ◘▬◄fi☻₉⅔╟┘₈♥◒♬◌ꜟ◘▬◄fi☻₉₈ ₉─ ⌐⅔↑╢  

⌐ ╩fi☻₉◄▬◘ꜟ♃כ♩₈ ⇔ ⌐ ↑√ ╩ ⇔∏≈≢│№╢⅜

╘╢↓≤⅜≢⅝√⁹ │ ≤ ─ ≢ ≢⅝╢ ─ ⌐≤≥╕∫√⅜

│ ╩ ⅎ≡₈ ₉⌐ ↕∑√ ╩ ⇔ ⅛╠ √ ⅛╠ √

⅛╠ √ ─ ╩ ∆╢↓≤⅜≢⅝√⁹↓─↓≤⌐╟╡ ╩ ↑√ │ ╕≢



₁─ ≤⇔≡ ⅎ≡™√ ─ ⌐ ≈⌂⅜╡⅜№╢↓≤╩ ⇔≡ ╩ ↑╠╣╢╟℮

⌐⌂∫≡⅝√⁹ 

⌐│ ─≢fi☻₉◄▬◘ꜟ♃כ♩₈ ⌂ ┘╩ ╟╡ ⌐ ┬↓≤─≢⅝╢₈♥

◒♬◌ꜟ◘▬◄fi☻₉╩ ⇔√⁹↓╣│₈◄Ⱡꜟ◑כ ₉₈ ₉₈ ₉─ ╩

∕╣∙╣╟╡ ⌐ ⇔ ₈ ₉≤ ⇔⌂⅜╠ ₈ ╩ ∆ ─≢ⱪכꜟ◓₉₈

₉₈♦▫☻◌♇◦ꜛfi╛ⱪ꜠♀fi♥כ◦ꜛfi ─Ɽⱨ◊כⱴfi☻ ₉─ ╩ ⌐ ╡

╪∞⁹ 

│ ⌐ ₈ ₉⌐⅔™≡ ≤─ ╩ ╘╢↓≤⅜≢⅝√⁹SSH─ ≤⇔

≡ ∞↑≢⌂ↄ ─ ⌐╙∕─ ⅜ ⌐ ⇔≡⅝≡™╢↓≤⅜ ⅎ╢⁹ 

↓╣╠─ ╩ ↑√ ─ ─ ╩ ∆╢⁹ 

ה ╦╠⌂™≤ ∫≡™√ ⅜ №─╟℮⌂ ≢ ↑╠╣╢↓≤⌐ ™√⁹ 

⌐℮╟─ⅎ╕╡√№ה ⅎ≡™√↓≤╙ ⌂≥╩ ⇔ ≡≡ ⇔≡™ↄ↓≤≢ №

√╡╕ⅎ╩ ⌂ ┼≤ ⅎ╢↓≤⅜≢⅝√≤ ℮⁹ 

ה ℮ ≢ ╪∞↓≤╩ ┘≈↑≡ ⅎ╢↓≤│ №╕╡∆╢ ⅜⌂™─≢ ╟™

⌐⌂∫√≤ ℮⁹ 

╛☻fi◄▬◘ꜟ♃כ♩ה ╩ ⇔≡ ⌐≥╙╩♃כ♦─≤⌂ ⅎ≡ ─ ⌐

≈⌂→≡™↑╢╟℮⌐⌂∫√≤ ℮⁹╕√ ™╤╪⌂ ⅛╠ ╩ ⅎ╢↓≤⅜ ∞≤

╪∞⁹ 

ה ≤™℮ ⅜ ∆═≡⌐ ⇔≡™╢↓≤⅜╦⅛╡ ↓─ ╩ ⌐⇔≡™⅝√™

≤ ∫√⁹ 

↓─╟℮⌐ √∟│ №╢ ⌐≈™≡ ⅛╠≢│⌂ↄ ⌐ ∆╢↓≤─

⌐ ≠™≡⅝≡™╢⁹ ⅜ ∆ ₈ ─ ₉⅜ ▬ⱡⱬכ◦ꜛfi╩ ∆╢ ⌐⌂

╢≤ ⅎ≡╙ ™│⌂™≤ ╦╣╢⁹ 

 

ᵒ ╩ ≤⇔√  

│ fi☻₉≤₈◄▬◘ꜟ♃כ♩₈ ₉₈ ₉≤₈ ₉⌐⅔↑╢ ╩

∆╢↓≤⅜≢⅝√⁹ │ ↓╣╠⌐ ⅎ fi☻₉≤₈◄▬◘ꜟ♃כ♩₈ ₉₈ ₉

₈ ₉≤─ ₈♥◒♬◌ꜟ◘▬◄fi☻₉⅔╟┘₈ ₉≤₈ ₉₈ ₉≤─

⅜ ≢⅝√⁹╕√ ∆≢⌐ ⇔≡™╢⅜ ₈ ₉⌐⅔™≡₈ ₉₈ ₉₈

₉₈ ₉₈ ₉₈ ₉₈ ה ₉⌂≥≤─ ⅜ ≢⅝

√⁹ 

╕√ ≤─ ∞↑≢⌂ↄ ₈ ₉≤₈ ₉⌐╟╢ ╛ ₈ ₉≤₈

₉≤─ ⌂≥ ₈ ─ ₉╩ ⇔√ ⅜ ה ─ ≢╙ ⌐ ╡

╖∞↕╣≡™╢⁹╕√ ∕╣╠⅜ ⌂╢ ─ ≢│⌂ↄ ⅜ ⌐ ⇔⌂⅜╠ ≢⅝

╢☻♃▬ꜟ╩≤∫≡™╢↓≤⅜ ↄ ╕↕⇔ↄ▪◒♥▫Ⱪꜝכ♬fi◓─ ⌐╙≈⌂⅜∫≡™╢⁹ 

↓─╟℮⌂ ⅜ ↄ ╠╣╢╟℮⌐⌂∫√ ─ ≈≤⇔≡ SSH ה ╩ ≤

⇔≡ ⌐ ∆╢↓≤≢ ⇔∫⅛╡≤ ≢⅝√↓≤⅜ ⅝™≤ ⅎ╠╣╢⁹↓─ ⌐│

SSH ה ה ה ─

╩ⱷfiⱣכ≤⇔ SSH ⌐╙≤≠⅝ ₁⌂ ╩ ה ⇔≡™ↄ ≢

№╢ ⌐⅔↑╢ ─ ⁹↓─ ⌐⅔™≡ ─ ⅜ ╘╛

∆ↄ⌂∫√↓≤│ ™⌂™⁹↓↓≢─ ה ╩ ⅜ ∟ ╡ ╩ ∂≡

╩ ╢↓≤⅜≢⅝√⁹╕√ ↓─ ─ⱷfiⱣכ≢⌂™ ⌐│ SSH ה ≤⇔

≡ ⌐↕╕↨╕⌂ ╛ ╩∆╢↓≤≢ ─ ╩ ╢↓≤⅜≢⅝√⁹

╙ ─ ╩ ⅞ ⌐ ≢⅝╢╟℮⌐ ╩∆╢ ⅜№╢⁹╕√

⌐╙ SSH ╩ ╘ SSH ⅜☻ⱶכ☼⌐ ╘╠╣╢╟℮⌂ ╡╩ ∫√⁹ 



√∞ ⅛╠─ ⇔√ ≢№╢⅜ ─ ⌐≈™≡─ ─ ⅜ ה

∆═⅝ ⅝⌂ ≢№╢⁹▪fi◔כ♩⌐╟╢ │≢⅝≡™╢╙── ─ ╩ ⅎ√₈

─ ₉⌐≈™≡ ≢≥╪⌂ ⅜ ╣╢─⅛ ™ ╩⅛↑╢ ⅜№╢─≢│⌂™⅛

≤─ ⅜ ⅝⌂™ ≢№╢↓≤⌐│ ╦╠⌂™⁹ 

 

ᵓ∆═≡─ ⌐⅔↑╢▪◒♥▫Ⱪꜝכ♬fi◓ ─  

₈ ─ ₉≢╙ ⇔√≤⅔╡ ∆═≡─ ⌐⅔™≡▪◒♥▫Ⱪꜝכ♬fi◓

─ ⌐ ↑√ ⅜ ╦╣ SSH ⅜ ≤⇔≡─ ≤⇔≡ ™≡™╢↓≤⅜ ⅎ╢⁹

⌐ ═ ↓─↓≤╩ ⇔√ ╩ ∫√ ה │ ⌐ ⅎ≡⅔╡ SSH

─ ⌐ ≠™≡™╢⁹ 

⌐│ ─ ⌐⅔™≡ ─ ╩ ⌐ ⅝

₈ ≢─ ⇔™ ≢ⱴכ♥℮™≥₉┘ ╩ ⇔√⁹ 28 ⌐│ ⅛

╠₈ ⌐ ↑√↓╣╕≢─ ─╕≤╘₉⅜ ↕╣ ₈ ה ≢ ™

┘₉ ⅎ┌ ▪◒♥▫Ⱪכꜝה♬fi◓─╟℮⌂ ⅛╠─ ┘⅜ ↕╣≡⅔╡ ─ SSH

≢ ∆╟℮⌂ √∟⅜₈ ה ₉⌐ ╪≢ ↑╢╟℮⌂ ⅜ ╘╠╣≡™

╢⁹↓╣╕≢─₈ ╩ ┬⅛₉⅛╠₈ ⅜≢⅝╢╟℮⌐⌂╢⅛₉≤™℮ ─ ⅜ ≢№╢⁹

─ SSH ⌐≈⌂⅜╢ ╙ ↄ ╙ ⇔ ⅜ ⌐ ∆╢ ⌐

≈™≡ ╘≡ ⅎ ∆↓≤⅜≢⅝√⁹╕√ ↓─ │ ≤⇔√√╘ ⅛╠╙ 50

⅜ ⇔ ─ ≤№╦∑≡ ∕─ ╩ ∆╢↓≤⅜≢⅝√⁹ 

 

⌂ꜟⱣכ꜡◓ ⅛╠─◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ─  

 

ᵑ ⌐⅔↑╢◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi  

⌐ ⅝ ⅝ ─ ≈─ ⌐⅔™≡ ◘▬◄fi☻◖Ⱶꜙ♬◔כ◦ꜛfi ⌐

╡ ╪∞⅜ ⇔√ ─▪fi◔כ♩ │ ─ ╡≢№∫√⁹ 

    

    

    

    

1 33.3%
2 63.9%
3 2.8%
4 0.0%

1 19.4%
2 50.0%
3 30.6%
4 0.0%

1 19.4%
2 58.3%
3 22.2%
4 0.0%

1 16.7%
2 41.7%
3 38.9%
4 2.8%



 

 

 

↓─╟℮⌐ ╒╓ 100 ─ ⅜↓─ ⌐ ≢⅝√↓≤╩ ⌐≤╠ⅎ≡™╢⁹↓─

╩ ∆╢↓≤╩ ⌐ ⅎ√≤⅝│ ∕╪⌂↓≤⅜≢⅝╢─⅛ ≤ ⌂ ⅜ ⅛∫√⅜

─▪fi◔כ♩≢↓─╟℮⌂ ╩ ╢↓≤⅜≢⅝√─│ ⅔⅔⅝⌂ ≤™ⅎ╢≢№╤℮⁹╕√

─ⱴכ♥ ─ ⇔↕╛ ⌐ ╡ ╗ ─ ─ ⌂≥⌐╙ ≠ↄ↓≤⅜≢

⅝√⁹╕√ ─ ╩┤╕ⅎ ↕╠⌂╢ ╩ ≈↑∕─ ⌐ ↑≡ ⅝ ⇔≡™╢⁹ 

↓─ ╩ ⇔≡─ │ ⌐ ∆╢⁹ 

⇔≡─  

─≢ ה ≡─ ⇔↕╩ ⇔√⁹ ─≤⅝⌐ ⅎ╢↓≤─ ⇔↕╩ ∫√⁹ 

⌐ ה ⅎ╢≤™℮ ⅜≤≡╙ ⇔ↄ≡╙∫≤⅜╪┌╠⌂↑╣┌™↑⌂™≤ ∫√⁹

─ ╩ ⌂⅜╠ ≢⅝╢─≢╟™⁹ 

⁹√∫⅛⌂╡╕№⅜ ה ⇔≡™╢≤ ≥╪⌂≤↓╤⌐ ╩ ∫≡™╢⅛⌂≥⅜╦⅛∫√⁹

≢⅝╢∞↑ ╩ ⌂⅜╠ ∆═⅝∞≤ ∫√⁹ 

∞√ ה ╩∆╢─≤ ⌐ ⅎ╢─≤≢│ ⱳ☻♃כ─╕≤╘ ╛ ∆╢ ╙ ⅎ≡

ⅎ⌂↑╣┌⌂╠⌂™─≢ ↔╤≤│ ╩ⱴכ♥⁹√∫⅛╟≡⅝≢⅜≥↓℮ √∟≢ ╘

╢≤↓╤⅜ ⇔⅛∫√⁹ 

⅜∟√ ה ⇔≡ⱳ☻♃כ⌐╕≤╘ ⌐ ∆╢↓≤│ ⅜∕─↓≤⌐≈™≡ ╩

╘╢ ⅜№╢⇔ ⌂⅔⅛≈ ⌐╦⅛╡╛∆ↄ ⅎ╢√╘⌐ ∆╢≤™℮╟™ ⅜≢

⅝√⁹ 

≡™≈⌐ ה ₁⌂ ⅛╠ ∆╢↓≤⅜≢⅝√⁹ ╛ ⅛╠ ↄ ≢⅝≡

╟⅛∫√⁹ 

⌐ ה ∆╢≤™℮↓≤│ ─ ≢ ∆╢─≤│ ™ ₁⌂ ⅜ ∞≤

∂√⁹ ╛ ╩ ∫√⅜ 5 ≢ ⅎ╢─│ ⅜ ∆⅞≡℮╕ↄ ⅎ⅝╣⌂™≤

∂√⁹ 

ↄ∆╛╡⅛╦⌐ ה ∆╢↓≤│ ∫≡™√╟╡╙ ⇔⅛∫√⁹ⱳ☻♃כ☿♇◦ꜛfi╩

∆╢ │╘∫√⌐⌂™─≢™™ ⌐⌂∫√≤ ℮⁹ 

⌐ ∆╢⌂╠≥╪⌂ ╩⇔√™⅛  

≢╡⅛┌ ה ∆╢─≢│⌂ↄ ⌐ ⌂ ╩ ∑√╡⇔≡≈╕╠⌂↕╩⌂ↄ⇔√

™⁹ ─ ⌐╟∫≡ ╛ ⅎ ╩ ⅎ╢⁹ 

╩ ה ≡ ∆∞↑≢⌂ↄ ╡─ ╙⇔∫⅛╡ ⌐⇔⌂⅜╠ ≢⅝√╠╟™≤ ∫√⁹

⅜№╕╡ ∫≡™⌂⅛∫√╟℮⌐ ℮─≢ ╩ ™≡│∫⅝╡⇔╚═╣╢╟℮⌐⇔√™⁹ 

Ɫ◐Ɫ◐⇔╚═╡√™⁹≡∫╙╩ ה ╩⇔∫⅛╡ ™ ─ ╣╩≈⅛╗⁹ ╩ ╡

ⅎ╢⁹ 

─ ה ⅜ⱳ☻♃כ╩ ╪≢™ↄ∞↑∞∫√─≢ ⇔ ⌂≥╩ ∫√╡ ⱳ☻♃כ⌐

™≡™⌂™ ╩ ⌐ − ╪≢ ─ ™╙─⌐⇔≡™⅝√™⁹ 

╩ ה ⇔≡ ∞↑╩ ⅎ╢⁹ ∆╢ ⌐ ╦∑≡ ⇔ ╩ ⅎ╢⁹ 

 

↓─╟℮⌐ ─ ╩ ╪∞ │ ∕─ ─ ⱬכ◦♇◒─ ╩│∂╘ ↄ─

≢╟╡ ⌂ ≢ ╗╟℮⌐⌂∫√⁹∕╣│ ─╙─≤ ∫≡™√ ⌐ │≈⌂⅜╡

1 13.9%
2 33.3%
3 41.7%
4 11.1%



⅜№╢↓≤╩ ╪∞↓≤⌐╟╡ ≤─ ╩ ≈↑╟℮≤∆╢ ⅜ ╣≡⅝≡™╢⅛╠∞

≤ ⅎ≡™╢⁹ │ ◒ꜝ☻─╖ ≢№∫√╙─⅜ │ ◒ꜝ☻ ∆╢↓≤⅜≢⅝√⁹

⇔⅛⇔ ≢ ◒ꜝ☻№╢─≢ ↓─╟℮⌂ ╩ ◒ꜝ☻⌐ ↕∑╢↓≤≢ ╟╡ ↄ─

⌐ ─ ╩ ╠╣╢╟℮⌂ ╖╩ ⇔≡™ↄ ⅜№╢⁹ 

 

ᵒ UK -Japan Science Workshop 2016 in Cambridge  

16 ⌐ ╕∫√ ╙ ⇔∏≈∕─ ╩ ↕∑⌂⅜╠ ≢ 12 ╩ ⅎ╢

↓≤⅜≢⅝√⁹ ⇔≡ ∂↓≤─ ╡ ⇔≢│⌂ↄ ∕─ ₁⌐ ∂√ ≢ⱴכ♥™⇔

⇔√ ─ ⅜ ─ ™╩ ∂⌂⅜╠╙ ≢ ≡™≈⌐ⱴכ♥─≈ ה ה ⌂

≥╩ ╖ ⌡≡™╢⁹ ∆╢ │ ≢№╢√╘ ⇔√ │ⱨ□◦ꜞ♥כ♃כ

╛ ⌂≥ ─ ╩ ╡⌂⅜╠╙ ⌐⅔↑╢ fiꜛ◦כ◔♬ꜙⱵ◖ה ה

╩ ┌∆↓≤⅜≢⅝√⁹∕╣│ ⌂ꜟⱣכ꜡◓ ≢ ∆╢√╘⌐│ ⌂ ≢

№╡ ⌂ ╩ ∆╢↓≤⌐≈⌂⅜╢≤ ⅎ╠╣╢⁹ 

│ ⅛╠ ╟╡ SSN SSH ╗ ╟╡ 12 ELCAS

╟╡ 4 ─ 20 ⅛╠ 11 30 ─ ≢ 10 11 ─ ≢ ╩

⇔√⁹ │ ᵒ  

│ ﬞ ⅛╠ ≢ ╩ ⌡ ≢─ ─ ╩ ≡ ╩

ⅎ√⁹ ≢│ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⌐≈™≡ ╩ ⅝ ╩ ↑√⁹∕

─ ↕╣√ ⌐≈™≡ ⇔√ ≥℮⇔≢ ╩ ╡ ™ ─ ⌐≡

⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi╩ ⇔√⁹∕─╟℮⌂ ╩∆╢↓≤⌐╟╡ │№╢

─ ╩ ∫≡ ╩ ⅎ╢↓≤⅜≢⅝√⁹ 

─ ╙ │ ─╖≢ ─

⌐⅔™≡│ ⱪ꜠♀fi♥כ◦ꜛfi│╙∟╤╪ ⌐⅔™

≡╙ ─╖⌂╠∏ ─ ╗ ⅛╠╙ ≢

⅜ ╦╣√⁹ ─ ≢│ ⌂⅛⌂⅛ ⅛╠─ ⌐╟╢

⅜ ⌂⅛∫√─∞⅜ ↓↓ │ ⅛╠╙ ⌐

⅜ ≡⅝≡™╢─│ ⅝⌂ ≢№╡ ⌂ ≢─

⌂≥⅜ ≢⅝╢╙─≤

⌂∫√⁹ 

∞↑≢⌂ↄ ⌐≤∫≡╙ ◔fiⱩꜞ♇☺≢─꞉כ◒◦

ꜛ♇ⱪ ⌐₈Teachersõ Forum₉╩ ⇔ ⅛

╠ ⌐ ╦╢ ╛ ⌐≈™≡─ ╩∆╢ ≢

╩ ⅎ√ ─ ⅜ ⅎ√↓≤│ ⌂ꜟⱣכ꜡◓ ⅛╠

╩ ⅎ╢≤™℮ ⌐⅔™≡╙ ⌐ ─№╢ ≢№

∫√≤™ⅎ╢⁹ 

 

ᵓ ≤─  

29 ╙ ∆╢ ≢№╢⁹ ─ ╩┤╕ⅎ ⅜╟╡ ™꜠ⱬꜟ≢ ⌂

⅛╠ ╩ ≢⅝╢╟℮⌂ⱪ꜡◓ꜝⱶ─ ╩∆╢ ⅜№╢⁹ 

 

ה ─ ≤ⱪ꜡◓ꜝⱶ  

╕≢⌐ ↄ─ SSC╩ ⇔ ╙ ⇔≡⅝√⅜ ≤™℮ ⌐⅔™≡ ⅜ ╢

≤™℮↓≤╩№→≡™√⁹∕↓≢ ⌐⅔™≡│ SSC ╩ ⇔ ≤─ ╩ ↕∑

╢↓≤⌐ ⅎ ☻כ◖ ╩≤╡ⱪ꜡◓ꜝⱶ ╩ ╢↓≤╩ ⌐ ⇔√⁹ 

☻כ◖ ≤™℮ ⌐⅔™≡│ ╕∞ ⅜ ╢╙── ◒ꜝⱩ ◒ꜝⱩ ◒ꜝⱩ



◒ꜝⱩ⌂≥ ⌂ ╩ ╘╢ ⅜ ⌐ ⇔√╡ ◖fi♥☻

♩⌐≈⌂⅜╢ ◓ꜝfiⱪꜞ ⌐ ⇔√╡∆╢⌂≥ ≢─ ╩↕╠⌐ ↕∑√ ⌐
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