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─ ההההההההההההההההההההה   

↔≤─  

  ⌐ ∆╢ ההההההההההההההההה   

  ⌐ ∆╢  30ההההההההההההההההה 

ה   ⌐ ∆╢  40הההההה 



 

1  

з ─  

─ ⌂  

 │ ⅛⌂ ╩ ∆╢ ─ ⌂ ≤⇔≡ ≤ ⌐ ⇔

≤ ⌐ ╗≤™℮ ─ ╩ →╢⁹↓─ ⅛╠ │ ─ ╩ ╕ⅎ√

─ ⌐⅔™≡ ╣√ ─ ⌐ ╘╢≤≤╙⌐ ⌂ ╩ ⌐

⇔≈≈ ─ ⌂ ╩ ↑ ╣╢↓≤⌐ ╘╢⁹∕─√╘⌐ ─

≤─ ⌐╟╢ ⌂ ≠ↄ╡╩ ∆╢⁹ 

⌐≈™≡│ ╩ ∆╢ │ ∕╣∙╣ ─ ⌐╟∫≡ ↕

╠⌐│ ─ ╩ ∂≡ ╩ ℮ ≤ ⌐ ∆╢

┘ ╩ ℮ ╩ ∆╢⁹↓─√╘⌐│ ≤ ─№╢

≤⌂╢√╘─ ⇔√ ⅜ ≢№╢⁹↓℮⇔√ ⌐ ∫≡

│ ≤ ≤─ ⌂ ─ ╦╡⅜ ∆╢ ─ √╢↓≤╩ ∆⁹ 

─╟℮⌂ ≤ ⌐ ≠™≡ ─ ⌂ ╩ ⌐ ╘╢⁹ 

 

⌐⅔™≡│ ∕─ ≤ ⅜ ⌐ ∆╢ ╩ ∆╢╟℮⌐ ╘

─ ⌐ ╡ ╗ ╩ ∆╢⁹ 

⌐⅔™≡│ ─ ⅛╠ ┼ ╩ ↕∑√ №╢

╩ ⇔ ∕─ ╩ ⌐ ≤ ⌐ ∆╢⁹ 

⌐⅔™≡│ ─ ╛ ה ─ ה ⌐

⇔ ─ ≤⇔≡─ ╩ √∆⁹ 

⌐⅔™≡│ ─ ה ╩ ⇔ ▪☺▪─ ₁╩│∂╘≤

⇔√ ─ ה ─ ↑ ╣─ ≤ ↑ ╣ ─ ⌐ ╘╢⁹ 

⌐⅔™≡│ ─ ╩ ╘ ⌂ ─ ⌐ ╩

⌐ ∆╢↓≤⌐╟╡ ╩ ↕∑╢⁹ 

 

│ 24 ⌐⁸ ─ ≤ ╩ ∫≡⅝√ ≤ ╩⁸

┘ ─ ≈─ ⌐ ⇔⁸ ≤⇔≡ ↕╣√⁹∕─

⁸ │ ≤ ⇔⁸ 45 ⌐│ ─ ╩ ℮ ⅜ ╦╢↓≤⌐

╟╡⁸ │ ≤⇔≡ ⇔√⁹ 

⌐│⁸ ─ ⌐ ⅎ≡ ╩ ⇔≡⁸

≤⌂∫√⁹ 10 ⌐│⁸ │ ┼⁸ │

┼≤ ה ⇔⁸ 14 ⌐│ │ ≤⇔≡

⌐ ⇔ ─ ≤ ╩ ∫≡™╢⁹ 

│ 27 ≢⁸ ⁸ ⁸ ⁸ ┘

⁸ ⁸ ─ ⅛╠ ↕╣≡⅔╡⁸ ⁸

⁸ ⁸ ≢ ∆╢ ╩ ⇔≡™╢⁹ 

 

 [ ─ ⌐ ↑√ ]  

─ │⁸ ⌐ ꜟⱣכ꜡◓₈√⇔ ₉≤ ⌐ ⇔√₈

₉⅜ ─ ─╟℮⌐ ⇔⁸ ⌐ ┌√ↄ ≤⁸ ⌐ ↨⇔√ ╩ ↄ

⇔≡™╢↓≤≢№╢⁹ ╩ ╡ ↄ │⁸ ⌂ ≢№╢ ꜟⱠ◄ה

כ◑ ≤⁸ ≢ ╙ ↄ ╗ ⌐ ⇔≡⁸ ⇔√ ─ⱨ▫כꜟ♪╩

≈⁹ ≢│⁸↓─ⱨ▫כꜟ♪╩ ≤⇔≡ ≤ ⇔≡ ╩ ∆

╢↓≤⌐╟╡⁸ ╩ ⇔≡ ⌐ ∆╢ ╩ ℮⁹ 

 

ꜟⱣכ꜡◓₈─ ₉╩ ↑╢ ≤⇔≡⁸ 26 ─ ─

⅜ →╠╣╢⁹100 ─ ⅜ ≢№╡⁸ ≢│ 200╩ ⅎ

╢ ≤ ╩ ≤⇔⁸ ╩ ╘≡ ─ ┼⁸ ┼⁸ ┼ ┘ ⇔ ≢⅝╢

╩ ⇔≡⅝√⁹╕√⁸ ⌐ ─ ╩☻כ◖ ⅎ≡ ⌐



 

2  

╩ ═╢ ╩ ⇔√↓≤╙ ≢№╢⁹↕╠⌐⁸ │ 100 ≢ ∆╢

↓≤⌐╟╡⁸ ⌐⅔↑╢ ─ ≢ ⌂ꜟⱣכ꜡◓╢⅝≢ ╩ ⇔≡

™╢⁹ ─ ⌐⅔™≡╙⁸ ╩ ⇔≡⁸ ⌐╟╢ ╩ ה ⇔

≡™╢⁹ 

∆╢ ₒ11x ⁸ ₒ12x  

 

│⁸ ⌐ ⇔≡│ ⌂ ≤⇔≡ ╩ ≈⁹▪ⱨꜞ

◌⁸▪☺▪⌂≥─ ╩ ⌐⇔≡ ┘

⅜ ∆╢₈ ⱪ꜡◓ꜝⱶ

₉⌐ ↕╣≡⅔╡⁸ ⌐ ⇔√ ↄ─ ╩ ⅝ ╪∞ ─

⅜ ╦╣≡™╢⁹ 26 ⌐│⁸ ─ Ⱶ♇◦ꜛfi⌐╟╢▪ⱨ

ꜞ◌ ⌐ ⇔⁸ ┘⸗◙fiⱦכ◒ ™─ fi⸗ה♪ꜟ▪▲♪◄⁸⌐

Ⱡכꜝ♪ ≤ ╩ ⇔√⁹╕√⁸Ⱳ♠꞉♫⁸♃fi◙♬▪⁸ⱴꜝ►▬⁸⸗◙

fiⱦכ◒ ┘⸗fi◗ꜟ⅛╠ ╩ ↑ ╣≡ ╩ ⇔⁸ ─

╢⌂≥כ♄כꜞ ╩ ⇔≡™╢⁹↕╠⌐⁸ 24 ⌐ ─ ╩⸗

fi◗ꜟ ⌐ ⇔√╒⅛⁸♃▬ ⌐ ⁸▬fi♪Ⱡ◦▪⌐ ∆

╢⌂≥⁸ ─ ╩ ⇔√⁹↓℮⇔≡⁸ ≤─ ─

│ ₁ ⅎ≡⅔╡⁸ 21 ─ י15ִ 35 ⅛╠ 27 ⌐│ 29◌ 56

┼ ⇔√⁹ 

∆╢ ₒ24x  

 

─ ⌐ ⇔√⁸ №╢₈ ₉⅜⁸ ⁸

┘ ≢ ↕╣⁸ ⌐ ≢⅝╢ ⁸ ⁸ ─ ┼─ ⅜ ╦╣

≡™╢⁹ ≢│⁸ ⌐⅔↑╢ ⌂ ≢№╢ ה╪⅜⁸ ⌐

∆╢ ╛ √╡─ ⅜ ™ ⌐ ∆╢ ⅜ ⅜╡⁸ ┼ ⇔√⁹

╕√⁸ꜞⱢⱦꜞ♥כ◦ꜛfi╛ ⌂≥ ⌐ ℮ ─ ⌐ ⇔≡╙ ╡

╖⁸ ה ה ⌐ ⇔≡™╢⁹ 

∆╢ ₒ21x  

 

23 ⌐ ⇔√ ☿fi♃כ╩ ⌐⁸ ─ ⁸ ≤ ⇔

⅜ ↕╣≡⅝√↓≤╙ ≢№╢⁹ ⌐⁸ ⁸ ∕⇔≡

⌂╕│→ ╩ ⇔≡⁸↓╣╠ ╩ ≤⇔≡ ה ⌐ ∆╢

⌂≥─ ╛⁸ ≤ ⇔√╙─≠ↄ╡⅜ ╦╣≡⅝√⁹↕╠⌐⁸ ⌐ ╡

╗ ─ ≤⇔≡⁸ ≤─ ⌐╟╢ ─ ┘ ─

⌐ ∆╢ ה ┘⌐ ─ ╩ ↕∑╢ ╩ ↕∑⁸╙∫≡ ╩ ℮

╩ ⇔⁸ ─ ≤ ⌐ ∆╢↓≤╩ ≤⇔√₈ ☿fi♃

╩₉כ ∟ →⁸ 28 ╢∆♩כ♃☻⌐ ╩ ⇔√↓≤│⁸ ─ ─└

≤≈≢№╢⁹ 

∆╢ ₒ32x  

 

[ ⅛╠─ ה ┼ ↑√  

ἑ ─ ─ ╩☻כ♁ꜞ─ ⅛⇔√ ─ ה ה  

─ ⌐╟╡⁸ ┼ ╩ ⇔⁸ ─

╩◓fi♬כꜞ◒☻ ∫√⁹╕√⁸ ─ ╛ ⁸ ─ ≤

─ ⌐ ∆╢√╘⁸ ─ ─ ⌐ ╢ ╩ ∫√⁹ 

 

ἑ Ⱳꜝfi♥▫▪─  

╛ ⅜ ≢⅜╣⅝ ─Ⱳꜝfi♥▫▪ ╩ ∫√╒⅛⁸ ⅜

─ ≤─ ♥ꜟ◌fi⁸ꜛ◦כ◄ꜞ◒꜠╛ ⁸ ─ ╩ ∫≡™╢⁹

⌂⅔⁸₈ Ⱡ♇♩꞉₉◒כ Ⱳꜝfi♥▫▪ ┼─

⌐ ⇔⁸ ╩ ⇔√⁹ 



 

3  

 

ἑ ⇔√ ┼─  

⌐╟╡ ╛ ⅜⁸ ╩ ∆╢↓≤─⌂™╟℮⁸ ─

⌐ ∂⁸ ⁸ ⁸ ─ ┘ ╩ ∫≡™╢╒⅛ ⇔√ ⌐

∆╢ ─ ─ ╩ ⇔√⁹ 

 

ἑ ─ ╛ ─ ≢ ╣√ ≤⇔≡ →╠╣√  

╩ ↑≡⁸ ₁⌂ ╩ ⇔⁸ ה ⌐ ∆╢√╘─

╩ ╡⁸ ⌐⁸ ⌐ ⅎ⁸ ╛ ─ ⁸ ─ ⁸

─ ╩ ⇔√⁹ 
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и ↔≤─  
 

 ⌐ ∆╢ ( )  
 

( ) ₈ ┘ ─ ⌐ ∆╢ ₉─  
 

  ᵑ ─  
ủ ₈ ─ ה ┘▪♪Ⱶ♇◦ꜛfiהⱳꜞ◦כ⌐ ∂√

╩ ℮⁹₉─  

   ∆╢ ─  

ₒ ₈x▪♪Ⱶ♇◦ꜛfiהⱳꜞ◦כ╩ ⌐ ה ⇔

╩ ה ∆╢⁹₉⌐ ╢  

 

26 ─ ה ─ ┘ ╩ ⌐⁸

⌐▪♪Ⱶ♇◦ꜛfiהⱳꜞ◦כ─ ה ╩ ℮≤≤╙⌐⁸ ╛ ╩

⇔⁸ⱳꜞ◦כ⌐ ∫√ ╩ ⇔√⁹ ⌐│⁸ ⌐⅔

™≡⁸ ─ ™ ╩ ↑ ╣╢√╘⁸ ╛

─ ╩ √⇔≡™╢ ⌐ ⇔⁸ ╩ ≤⇔≡ ─ ╩

∆╢↓≤≤⇔≡™╢╒⅛⁸ ╩ ⌐ ↑ ╣╢√╘⁸

╩ ⇔≡™╢⁹ ⌐⅔™≡│⁸

─ ╩ ⇔≡⅔╡⁸ ≢─ ⌐№√∫≡│⁸ ⌐ ⇔≡

⌐ ⌐ ⇔≡™╢↓≤╩ ╘≡™╢⁹╕√⁸ ⌐⅔™≡│⁸

18 ⌐ ≤⇔≡ ⇔√ ╩ ₁⌐ ⇔⁸ 27 ⌐

⅔™≡│⁸ ⅜ 22 ≤⌂∫≡⅔╡⁸ ⅛╠─ ─ ╩ ⇔≡™╢

⁹ 

↕╠⌐⁸ ≢│ ⅛╠ ⇔≡™√ ─╒⅛⌐⁸ ─

╩♃כ♦ ⇔⁸ 22 ⅛╠│ √⌐ ╩ ⇔⁸ ⅛

╠─ ╩ ∫√⁹ ⌐⅔™≡╙ 24 ⅛╠

╩ ∆╢⌂≥⁸ ↄ ╩ ∆╢ ╖╩ ∫≡™╢⁹⌂⅔⁸ 26

⌐ ↕╣√ ה ⌐⅔™≡╙⁸ ┘ ╩

⇔≡™╢⁹ 

 22 ┘ 27  

                

      
    

з и    

 

 

 65  31  15    19     

 15  12  3        

 20  10  4    6     

  100  53  22    25     

 65  45  15   5      

 65  44  15   3  3     

 60  44  10   3  3     

 290  186  62   11  31     

 

 110  45  25    40     

  70  40  15    15     

  18  10  2    6     

  18  10  3    5     



  

5  

   106  60  20    26     

 216  105  45    66     

 

 60  40  8  3  2  7     

 55  31  9  4  4  7     

 32  22  8  2       

 60  30  20  4   6     

 50  23  8  2  5  12     

 77  40  11  5  7  14     

 75  39  8  8  10  10     

 51  30  7  3   11     

 460  255  79  31  28  67     

      966  546  186  31  39  164        

 

                

      
    

з и  

⌐╟╢

 

 

 

 ☻כ◖

120  

20  7    3  

5  

 

   5    8  22 ☻כ◖

   5    10  35 ☻כ◖

 120  77  25    13  5   

 

 

    6  4   7  28  45 ☻כ◖

    3     7  10 ☻כ◖

       4  16  20 ☻כ◖

       3  12  15 ☻כ◖

↓≥╙     6    4  10  20 ☻כ◖

  110  73  18   4  15    

 100  65  15   
20 

1 
   

 210  138  33  0  24  15    

 

 122  55  25    
42 

2 
  

  70  40  15    15    

  18  10  2    6    

  18  10  3    5    

   106  60  20    26    

 228  115  45    68    

 

ה     2   4  19  20  45 ☻כ◖

 

    7   5  13  28  53 ☻כ◖

    3   4  20  30  57 ☻כ◖
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ה

 

    2   3  5  13  23 ☻כ◖

    8   11  8  38  65 ☻כ◖

    2   6  8  16  32 ☻כ◖

◦
☻
♥
ⱶ
♦
◙
▬
fi

 

    7   8  7  28  50 ☻כ◖

    2   4  7  12  25 ☻כ◖

    9   2  6  28  45 ☻כ◖

 395  213  93  47   42    

      953  543  196  47  24  138  5    

20 ─℮∟ 5  
       

42 ─℮∟ 20 22 17 5  

 

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ⌐▪♪Ⱶ♇◦ꜛfiהⱳꜞ◦כ╩ ה ∆╢≤≤╙⌐⁸

╛ ─ ⇔╩ ∫√⁹ ─ ⌂≥ ה ─

⌐ ∫√ ╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉ 

 ₈ ₉ 

 ₈ ₉ 

 ₈ ₉ 

 

ủ ₈ ┘ ⌐⅔™≡ ◖Ⱶꜙ♬◔כ◦ꜛfi

╩╙∟ ─ ⌐ ╩╙∫√ ╩ ∆╢⁹₉

─  

∆╢ ─  

ₒ ₈x◓ꜝ♦ꜙ◄כ◦ꜛfiהⱳꜞ◦כ╩ ⌐⇔ ∕╣∙╣

─ ⌐ ∂√ ╩ ∆╢ ⇔√ ╩ ∆╢⁹₉⌐ ╢  

 

26 ─ ה ─ ┘ ╩ ⌐⁸

─כ◦ꜞⱳהfiꜛ◦כ◄ꜙ♦ꜝ◓⌐ ה ⇔╩ ∫√⁹╕√⁸ ⌐

⌐⅔™≡⁸ ⌐ ⇔≡≥─ ╩ ∆╢↓≤≢≥─╟℮⌂ ╩

⌐ ↑╢↓≤⅜≢⅝╢⅛╩ ⇔√₈◌ꜞ◐ꜙꜝⱶהⱴ♇ⱪ₉╩ ⇔⁸ ─╟╡

⌂ ╩ ⇔≡™╢ ⁹↕╠⌐⁸ ⌐ ↕╣≡™╢

₈ ─ ⌐ ∆╢ ₉ 23 ┘ 26 ⌐ ⌐⅔™≡⁸

╩ ⇔√ ⁸≡™≈⌐כ◦ꜞⱳהfiꜛ◦כ◄ꜙ♦ꜝ◓╠⅛ ⅜

⌐☼כ♬─ ⇔≡™╢≤ ⇔≡⅔╡⁸ ⌂ ╩ ≡™╢

⁹╕√⁸↓─ ≢ ╠╣√ ╩ ⌐⁸ ─ ⌐ ≡≡

™╢⁹ 
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 ◌ꜞ◐ꜙꜝⱶהⱴ♇ⱪ─  

 ─ ⌂ ╩ ≢⅝╢  ─ ⌂ ╩ ≢⅝╢ 

 ─ ⌂ ╩ ≢⅝╢  
≈─ ╩ ─ ⅛╠ ⅎ⁸ ⌐

∆╢↓≤⅜≢⅝╢ 

 ⌐ ╩ ≡√ ╩ ≢⅝╢  
┘⌐⅔↑╢ ⌂ ╖⌐ ⇔ ™ ╩

℮↓≤⅜≢⅝╢ 

 

↓╣╕≢⌐ ↔↕╣≡™√ ╛⁸ ⅜╕∞

ⅎ╩ ™∞⇔≡™⌂™ ╩ ╡ ⇔⁸∕╣┼─

╡ ╖⌐ ⅜ ⅛╩ ⅎ╢↓≤⅜≢⅝╢ 

 
─ ה ה ╩ ⇔⁸∕─ ╩

⌐⅔™≡ ⅛⇔≡™ↄ↓≤⅜≢⅝╢ 

 
╩ ⌐ ╖ ╡⁸∕─ ╛∕╣⌐ ∆╢

╩ ─№╢ ≢ ═√╡⁸ ™√╡≢⅝╢ 
 

─ ╩⁸∕─ ⌐№╢ ⅎ╩ ╘≡ ⅝

╡⁸ ⌐ ≢⅝╢ 

 
─₈ ה╗ ↄה ↄה ∆₉─ ⅜

⌐ ┘≈ↄ╟℮ ⌐ ┘⁸ ≢⅝╢ 
 

ⱷ♦▫▪ ⅛╠ ⌂ ╩ ה ה ∕

∆╢ ⌂╡─◦☻♥ⱶ╩ ≢⅝╢ 

 
─ ╩ ∆╢√╘⌐ ⌂ ╩ ⇔⁸

≢⅝╢ 
 

☻ⱳכ♠─ ≤⇔≡ ╛ ╩ ⇔⁸☻ⱳ

─♠כ ╩ ⇔≡ ╩ ╘╢↓≤⅜≢

⅝╢ 

 

≢ ┬↓≤⅜⁸ ─ ⌐≤∫≡⁸╕√

⌐≤∫≡⁸≥╪⌂ ⅜№╢─⅛╩ ╠ ≠↑╢

↓≤⅜≢⅝╢ 

 
₈ ⅜ ╩ ╠⌂™─⅛₉╩ ⌐ ╠⌐ ™⅛

↑⁸ ⅎ╢↓≤⅜≢⅝╢ 

 ◐ꜗꜞ▪ ─ ⅜≢⅝╢     

 

                    

      

 

 

 

 

 

 

♀
Ⱶ 

  

♀Ⱶ₈  ủ ủ   ủ ủ ủ ủ   ủ ủ Ừ ủ     ủ ủ ủ ₉☻כ◖

♀Ⱶ₈  ủ ủ ủ ủ     ủ ủ ủ ủ   Ừ Ừ ủ       ₉☻כ◖

♀Ⱶ₈  ủ ủ ủ   ủ ủ     ủ         ủ ủ ủ   ₉☻כ◖

♀Ⱶ₈ ◖

 ₉☻כ
          ủ       ủ         Ừ Ừ Ừ 

♀Ⱶ₈ ◖

 ₉☻כ
ủ       ủ           Ừ ủ     ủ ủ Ừ 

♀Ⱶ₈ ◖

 ₉☻כ
    ủ ủ Ừ Ừ     ủ ủ   ủ     Ừ ủ Ừ 

♀Ⱶ₈

 ₉☻כ◖
      ủ ủ ủ     ủ ủ   ủ     Ừ ủ ủ 

♀Ⱶ₈ ↓≥╙

 ₉☻כ◖
      ủ Ừ ủ   Ừ ủ     ủ     ủ ủ ủ 

♀Ⱶ₈ ₉         ủ       Ừ ủ   Ừ     ủ   ủ 

♀Ⱶ₈ ₉       Ừ Ừ Ừ       ủ   Ừ Ừ   Ừ Ừ ủ 

♀Ⱶ₈ ≤ ₉   ủ   ủ           Ừ   Ừ Ừ   Ừ ủ ủ 

♀Ⱶ₈ ₉     Ừ     Ừ ủ               ủ     

♀Ⱶ₈  ủ Ừ ủ ủ     ủ     Ừ     Ừ   ủ     ₉☻כ◖

♀Ⱶ₈  Ừ ủ Ừ ủ             ủ   ủ   ủ     ₉☻כ◖

♀Ⱶ₈ ─ ₉     ủ     ủ     Ừ           Ừ Ừ ủ 

♀Ⱶ₈ ─ ₉     ủ   ủ       ủ     ủ     Ừ ủ ủ 

♀Ⱶ₈ꜚ₉▪▼►☻כ       ủ         ủ     ủ     Ừ Ừ Ừ 

♀Ⱶ₈ⱷ◌ⱡ꞉כꜟ♪з₉     Ừ ủ   ủ       ủ         Ừ ủ Ừ 
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♀Ⱶ₈▬ⱡⱬכ◦ꜛfi꞉כꜟ

♪₉ 
    ủ           ủ     ủ     Ừ ủ ủ 

♀Ⱶ₈ ₉     ủ ủ ủ         ủ   ủ     Ừ     

27 ●▬♪  

 

 

 ₈ ─ ⌐ ∆╢ ₉─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
₈ ─ ⌐ ∆╢ ₉  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
₈ ─ ⌐ ∆╢ ₉  

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

╩כ◦ꜞⱳהfiꜛ◦כ◄ꜙ♦ꜝ◓⌐  ∆≤≤╙⌐⁸₈◌ꜞ◐

ꜙꜝⱶהⱴ♇ⱪ₉╩ ⇔⁸ ─ ⌂ ╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉ 

 ₈ ה ₉⁸ ₈ ה ─ ₉⁸ ─

₈ ─ ₉⁸ ─ ₈ ─ ₉ 

 ₈ ה ₉⁸ ₈ ה ─ ₉⁸ ─ ₈

─ ₉⁸ ─ ₈ ─ ₉ 

 ₈ ה ₉⁸ ₈ ה ─ ₉ 

13.1 

10.9 

8.9 

7.0 

47.8 

50.0 

51.7 

45.8 

35.5 

33.5 

34.6 

41.1 

2.5 

4.5 

3.9 

4.7 

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

╦⅛╡╛∆™ 

№⌂√─ ⌐☼כ♬─ ⇔≡™╢ 

⅜№╢ 

⌐☼כ♬─ ⇔≡™╢ 

⌐∕℮ ℮ ∕℮ ℮ 
≢№╢ №╕╡∕℮ ╦⌂™ 

∕℮ ╦⌂™  

7.5 

13.2 

13.2 

8.5 

54 

52.7 

46.3 

44.3 

34.1 

30 

34.4 

40.7 

1.6 

1.6 

3.6 

3.9 

0 20 40 60 80 100

⅜№╢ 

╦⅛╡╛∆™ 

№⌂√─ ─ 

⌐☼כ♬    ⇔≡™╢ 

⌐☼כ♬─ ⇔≡™╢ 

⌐∕℮ ℮ ∕℮ ℮ ≢№╢ 

№╕╡∕℮ ╦⌂™ ∕℮ ╦⌂™  



  

9  

 

ₒ ₈x ⅛╠ ┼─ ╩ ⌐ ℮ ╩ ∆

╢⁹₉⌐ ╢  

 

22 ₈ ה ⱪ꜡

◓ꜝⱶ₉⌐₈ ─ ⱪ꜡☺▼◒♩₉⅜ ↕╣⁸◌ꜞ◐ꜙꜝⱶה♩

ꜝfi☺♇◦ꜛfiה☿fi♃כ ╩ ⇔√⁹ ≢│⁸ ⌐ ⌐╟

╡ ╕≢─ ה ─ ⅜ ⌐ ⌐ ™≡™⌂™ ─

─ ╛ ─ ╩ ≤⇔≡⁸ ─ ≤ ⅜♥◐☻♩

╩ ⇔⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ─ ♥◐☻

♩╩ ⇔√⁹ 

↓╣╠─♥◐☻♩│⁸ ─◘Ⱪ♥◐☻♩╛ ≢─ ─╒⅛⁸

⌐╟╢ ╩ ≤⇔√ ╛ ─ ≤⇔≡╙ ↕╣≡™╢⁹╕√⁸

╙ ⌐╟∫≡│ ─ ⌐ ╦∑⁸♥◐☻♩ ╩

⌐ ⇔≡™╢⁹ 

↕╠⌐⁸ ╛ ⌐╟╢ ╩ ≤⇔√ ╩ ⇔√

╒⅛⁸ ⁸ ⁸ ⌐≈™≡⁸  fi◓◦☻♥ⱶ₈a.net♬כꜝ

Lepo₉╩ ⇔√ꜞⱷ♦▫▪ꜟ ╩ ⇔⁸ ⅜ ≢⅝╢ ╩ ⇔

≡⅔╡⁸ ⅛╠ ─ ⌐☻ⱶכ☼⌐ ≢⅝╢ ≤⌂∫≡™╢

⁹ 

 

         

 25  26  27  

 428 521 557 

 

 

 ꜞⱷ♦▫▪ꜟ          

 23  24  25  26  

 77 128 100 81 

β 27 │◦☻♥ⱶ ─√╘ ⇔≡™⌂™  

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ♥◐☻♩─ ⁸ ─ ⁸ꜞⱷ♦▫▪ꜟ ╩

∆╢≤≤╙⌐⁸ ⌐ ╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

⌂⇔ 

 

ủ ₈ ─ ╩ ↕∑ ≤ ╩ ⅎ√

┘ ─ ╩ ℮ ╩ ∆╢⁹₉─  

∆╢ ─  

ₒ ₈x ─ ⌐ ∂√ ╩☻כ◖ ⇔ ─

≤─ ╙ ⇔√ ⌐ ∆╢ ╩ ∆╢⁹₉⌐ ╢  

 

≢│⁸ 19 כ♃☻ꜝ◒╠⅛ ╩

⇔≡⅔╡⁸∕─ ≈≤⇔≡ 20 ⌐│₈⅜╪ ⁸╩₉כ♃☻ꜝ◒

24 ⌐│₈ ה ╩₉כ♃☻ꜝ◒ ⇔√⁹╕√⁸

≢│⁸ 27 ⅛╠ ╛ ─ ╩

≢⅝╢ ╩ ∆╢√╘⁸ ≤ ⇔≡⁸₈ ₉☻כ◖

╩ ⇔≡™╢ ⁸│☻כ◖─↓⁹ ─ ≤⁸ ⇔™
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⸗ⱡ≠ↄ╡ה◖♩≠ↄ╡╩ ∆ ─ ─ ⇔╩∆╢ⱪ꜡◓ꜝⱶ≤⌂∫

≡⅔╡⁸ 28 ─ ⌐╙ ⅝ ⅜╣⁸ ≢ ⇔≡™

╢⁹ ⌐│⁸ 22 ⌐⅜╪

⅜☻כ◖ ↕╣⁸⅜╪ ⌐ ∆╢ ⌂ ≤ ╩ ┬↓≤⅜

╢◌ꜞ◐ꜙꜝⱶ⅜ ↕╣≡™╢⁹↓╣╠─↓≤⌐╟╡⁸ ≤╡╦↑ ─

⌐ ∂√ ╩ ⇔≡™╢⁹ 

≢│⁸ 24 ₈ ▫♦כꜞ

fi◓ⱪ꜡◓ꜝⱶ ○fiꜞכ꞉fi ₉⌐₈꜠▪ⱷ♃ꜟ ⱨ꜡fi♥▫▪ꜞכ♄כ

ⱪ꜡◓ꜝⱶ₉⅜ ↕╣√⁹ ⱪ꜡◓ꜝⱶ│⁸꜠▪ⱷ♃ꜟכ▪▪꜠ה☻ ╛

─ ⌂≥ 21 ─ ─ ─√╘─ ─

─ ⌐╟╡⁸ ≤ ⅛⌂ ⁸ ─ ≤

⁸ כ◦ꜝ♥ꜞ ╩ ⌐ Ᵽꜟ⌂₈כ꜡◓√↑ כꜞ▪▫♥ⱨ꜡fiכꜙ♬

─₉כ♄ ╩ ≤⇔⁸ ╩ 100 ≢ ∆╢╒⅛⁸

╩ ⇔√ ▬fi♃כfi◦♇ⱪ ⱨ▫כꜟ♪꞉כ◒⌂≥

On- the- Job- Education ╩ ⌐ ╡ ╣⁸ ה ─ ╩ ⇔√

╩ ⇔≡™╢⁹ ⌐ ₈

▪▫♥ⱨ꜡fiכꜙ♬ ╩₉☻כ◖ ⇔⁸ ⅛╠ ⌐ ╢

⌂ ה ⌐ ⅎ⁸ ⌂ ≤ ⅛⌂ ⁸ ⁸ ꜞ

⁸כ◦ꜝ♥ ⁸ⱴⱠ☺ⱷfi♩ ⁸ ⁸ ⁸

╩ ⌐ ↑√ ╩ ⇔≡™╢ ⁹∕─ ⁸ 14 ⱦ☺

Ⱡ☻ ≢ ╩ ⇔√╒⅛⁸ ◖fi♁כ

◦▪ⱶ─ ⱷfiⱣכ≤⇔≡ ─ ⌐ ┌╣⁸

ﬞ ─ ≤ ╩ ∫√ ╙ ⇔≡™╢⁹ 

20 ₈ ─ ₉⌐ ↕╣√₈№

Ᵽfiⱴ▬fiכ▪√⅝ ⱪ꜡◓ꜝⱶ₉≢│⁸ ╩ ℮ꜞ◘▬◒ꜟ─

╩ ≡ ─ ≤ ⌐≈⌂→╢ ⌐ ╡ ╖⁸ ─ ≢ 75

─ ╩ ⇔√⁹ 25 ╙ ╩ ⅝ ⅞⁸ ⱪ꜡◓

ꜝⱶ⌐╟╢₈№⅝√▪כⱣfiⱴ▬fi ⱴ▬☻♃כ ╩₉☻כ◖

⌐ ⇔⁸ ╛ ─ ┘ ⇔─ ≤⇔≡ ⇔≡™╢⁹ 

 

ⱶꜝꜙ◐ꜞ◌☻כ◖   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
27 ☻כ◖ ⱪ꜡◓ꜝⱶ  
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fi◓ⱪ꜡◓ꜝⱶ▫♦כꜞ           

 24  25  26  27  

 3 7 5 8 

 

 

─  ⅜ ≢№╢⁹ 

 ─₈ ה ⅜╛₉כ♃☻ꜝ◒

╪ ⁸☻כ◖ ≤ ⇔√₈

⁸⅛╒─₉☻כ◖ Ᵽfiⱴ▬fiכ▪√⅝№₈─ ⱴ▬☻♃

כ ╩₉☻כ◖ ⇔≡⁸ ─ ⌐ ┘≈ↄ ╩ ∫≡™╢⁹ 

╕√⁸ ─₈ ▪▫♥ⱨ꜡fiכꜙ♬ │₉☻כ◖

⌐ ∆╢ ╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉⁸ ₈ ה ₉⁸ ─ ₈

─ ⁸ ─ ₈ ─ ₉ 

 ₈ ה ₉⁸ ₈ ─ ₉⁸ ─

₈ ─ ₉⁸ ─ ₈ ─ ₉ 

 

ₒ ₈xꜞ◘ה♅כ▪◦☻♃fi♩╛♥▫כ♅fi◓ה▪◦☻♃fi

♩─ ⌂ ╩ ⇔ ─ ╛ ╩ ↕∑╢⁹₉⌐ ╢

 

 

♩fi♃☻◦▪ה♅כ◘ꜞ ♩fi♃☻◦▪ה◓fi♅כ▫♥╛ ⌐≈™

≡│⁸ ⌐⅔™≡ ⌂ ╩ ⇔⁸ ⌐≤∫≡ ⌂ ≤

⌂╠⌂™╟℮ ⇔≈≈⁸ ╛ ─◘ⱳכ♩╩ ℮↓≤≢ ⌐≤∫

≡╙ⱷꜞ♇♩⅜№╢╟℮ ─℮ⅎ ⇔≡™╢ ⁹╕√⁸

⌐⅔™≡│⁸ 26 ⌐ ⌐ ∆╢●▬♪ꜝ▬fi╩ ─℮ⅎ

∆╢⌂≥⁸ ─ ⌐≈™≡ ╩ ™⁸ ─ ╩ ╡

╩ ╘╢ ╩∆╢≤≤╙⌐⁸ ⅛╠─ ╛ ▪fi◔כ♩⌂≥

─ ╩ ∂≡ ╩ ∆╢⌂≥⁸↕╠⌂╢ ─ ⌐≈⌂→

≡™╢⁹ 

 

 ┘  

 

                   

 22  23   24  25  26  27  

 26 29 20 16 14 11 

 21 18 18 19 20 22 

                   

 22  23   24  25  26  27  

 34 38 40 33 34 32 

 40 39 33 27 22 16 

 244 236 219 197 201 223 

♃כ♦  

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ⌐│ ╩ ℮≤≤╙⌐⁸ ⅛╠─ ╛

⌐ ∆╢ ╩ ⌐ ╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 
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ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉ 

 

ủ ₈ ─ ⅜ ⌐⌂╢ ◦☻♥ⱶ╩ ⇔ ⌂

╩ ∆╢⁹₉─  

∆╢ ─  

ₒ ₈x ─ ╩ ∆≤≤╙⌐ ╩ ⇔√

╩ ∆╢↓≤⌐╟╡ ╩ ∆╢⁹₉⌐ ╢  

 

─ ╩ ∆ ≤⇔≡⁸ ╩ ⇔√₈The ALL Rooms₉╩

22 ⌐ ⇔√⁹↓↓⌐│ ⌂ ╩ ⅎ⁸ ╩ ↑√ ☻♃♇ⱨ

╩ ⇔⁸ ⌐╟╢ ⌂ ╩◘ⱳכ♩∆╢ ╩ ⇔≡™╢

⁹╕√⁸ ⅛╠ ╩ ┼™⇔√ ╙

⇔≡⅔╡⁸ ─ ─ ╩ ∆╢ ⌐╙⌂∫≡™╢⁹ 26

⅛╠│Δ ☻♃♇ⱨ─ ה Δ⁸ΔThe ALL Rooms ─ ≤

Δ⁸Δ ╩ ╘√ ─ ⌂╢ ↑Δ⁸Δ ─⅝∫⅛↑Δ ╩

≤⇔√ ↑─ ≢ ∆╢₈The ALL Rooms English Camp₉╩ ∫≡⁸

↕╠⌂╢ ╩ ∫≡™╢⁹ 

∕─╒⅛⁸ 22 ⌐ ╩ ⁸⇔ꜟ▪כꜙ♬ꜞ ⌐│

≤○fiꜝ▬fi ─ ╩ ↑⁸ ─ ╩ ⌡ ⅎ√

≢ⱪכꜟ◓ ⇔⌂⅜╠ ☼fi◓◖⸗fi♬כꜝ╢⅝≢ ┘

⌂ ⌐ ⱪכꜟ◓√⇔ ⁸ ⁸ꜝ ►fi☺ ╩ ∆╢≤≤╙⌐⁸

│ ≢ ∟ ™≡ ה ─≢⅝╢◘▬꜠fi♩☻Ɑכ☻≤ 24 ⅜

≢⅝╢ ╩ ⇔⁸ ⌐ ≢⅝╢ ┘─ ╩ ⇔≡⅔╡⁸ ₁

⅜ ⇔≡™╢ 10 ⁹╕√⁸ ☿fi♃⁸│≢כ 24

10 ⅛╠ ─ ╩ 24 ≤⇔⁸ ≢│

╩ ╕≢⁸ ꜟ▪ꜞ♩כꜙ♅ ⁸ ╩ 21 ╕≢

⌐ ∆╢⌂≥ ─ ─ ╩ ∫≡™╢╒⅛⁸

╩ ≤⇔≡ ⇔≡™╢⁹↕╠⌐⁸ ─ ╛ ┼

─ ─ ⁸ ─ ≤ ⌐╟╡⁸⸗♅ⱬכ◦ꜛfi─

╩ ∫≡™╢⁹ 

⌐≈™≡│⁸ ⌐⅔™≡ 22 ⅛╠ ↕╣≡⅔╡⁸

╛ ⁸ ⌐⅔↑╢ ─

⌂≥─ ─ ≈≤⇔≡ ™≡™╢⁹╕√⁸ ≢│ 24 ⁸

┘ ≢│ 26 ⅛╠ ⇔⁸ ה ∆╢

─ ─ ≈≤⇔≡ ╛ ⌐ ⇔≡™╢⁹ 

 

₈The ALL Rooms₉ ה ☻♃♇ⱨ           

 22  23   24  25  26  27  

 200 1,594 1,093 1,299 1,053 1,300 

☻♃♇ⱨ 10( 3)  10(3)  10(3)  10(3)  10(3)  10(3)  

β 22 ≤ 27 │ ☻♃♇ⱨ─ │ ≢       
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 10 ⱪכꜟ◓─ ─  

27  

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ─√╘─₈The ALL Rooms₉─ ╛⁸◖⸗fi☼╛◓ꜟכ

ⱪ ─ ┼─ ⁸ ≢ ⇔≡™⌂™ ╛ ─

─ ╩ ℮⌂≥─ ╩ ⇔≡™╢╒⅛⁸ ⌐ ─ ╩

╘⁸ ⌐ ↕╣≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ─ ₉ 

 ₈ ─ ₉ 

 ₈ ה ₉⁸ ₈ ─ ₉ 

 ₈ ה ₉ 

 

ᵒ ╣√ ┘ ╩ ∆╢  

   ( ╣√ ) ₈ ה ╪⅜╛₉כ♃☻ꜝ◒

⁸₈☻כ◖ ₉☻כ◖ Ᵽכ▪√⅝№₈┘

fiⱴ▬fi ⱴ▬☻♃כ ≤⌂₉☻כ◖ ─ ⌐ ∂√

╩☻כ◖ ⇔≡™╢⁹ ₒ ₓ 

        ₈ fi◓ⱪ꜡◓ꜝⱶ▫♦כꜞ ○fiꜞכ꞉fi ₉⌐₈꜠

▪ⱷ♃ꜟ ⱨ꜡fi♥▫▪ꜞכ♄כ ⱪ꜡◓ꜝⱶ₉⅜ ↕╣⁸

21 ─ ─ ─√╘─ ─

─ ⌐╟╡⁸₈ ─₉כ♄כꜞ▪▫♥ⱨ꜡fiכꜙ♬ ╩

≤⇔√ ⌐ ∆╢ ╩ ⇔≡™╢⁹

ₒ ₓ 

╩ ∆╢ ) ╩ ⇔√₈The ALL Rooms₉─ ⱪכꜟ◓╛

≢ ⇔⌂⅜╠ ≢⅝╢◖⸗fi☼╛◓ꜟכⱪ ─

╛ ─ ⌂≥─ ⌐╟╡⁸ ─ ╩ ∆

╩ ∫≡™╢⅜⁸ ⌐ ─ ⌐≈⌂⅜∫

≡™╢⅛ ∆╢ ⅜№╢⁹ ₒ ₓ 

   ( №╢ ) ─ ╛₈ ₉⁸₈ ₉⌂≥

─ ⌐ ╦∑√ ╩ ∫≡™╢⁹╕√⁸

╩ ∆╢⌂≥⁸ ↄ ╩ ∆╢ ╖╩ ∫≡™╢⁹

ₒ ₓ 
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( ) ₈ ─ ⌐ ∆╢ ₉─  
 

  ᵑ ─  
ủ ₈ ─ ⅜ ⇔ ╩ ⇔≈≈ ─

╩ ↕∑╢⁹₉─  

   ∆╢ ─  

ₒ ₈x ▬fi♃כfi◦♇ⱪ

⌂≥─ ⌐≈™≡ ╩ ⇔∕╣╠╩ ה ∆╢⁹₉⌐ ╢

 

 

☿fi♃⁸│≢כ ⁸ ⁸▬fi♃כfi◦♇ⱪ ⁸

⌂≥─ ⌐≈™≡─ ╩ ╘╢√╘─ ≤⇔≡⁸₈

꞉כ◒◦ꜛ♇ⱪ₉╩ ⇔≡™╢⁹ ─ ≢│⁸ ⅜

≤ ⌐ ⇔≡ ℮↓≤⅜ ≢№╡⁸ ⌐ ╩ ∆╢ ─

╩ ╡ ╣√ ≢⁸ ⅛╠╙ ─ ⅜ ↑≡╟⅛∫√≤─ ╙№╢⁹

╕√⁸ 21 ⅛╠ ─ ┼─ ╙ ┘⅛↑⁸ ═ 21 ⅜

⇔⁸ ⌐⅔↑╢ ─ ╩ ⇔≡™╢ 11 ⁹↕╠⌐⁸

26 ⅛╠│ ◦fiⱳ☺►ⱶ─ ╛ כ♃꜠☻כꜙ♬ ⌂≥╩ ∂

≡⁸╟╡ ─ ─ ⌐ ↑√ ╩ ⇔≡™╢⁹ 

╕√⁸ ⌐⅔™≡╙ ╩ ⇔≡⅔╡⁸∕╣∙╣─ ⌐ ⌂♥

╩ⱴכ ╡ →╢⌂≥⁸╟╡ ⌂ ≢ ⇔≡™╢⁹ 

 

 11 ꞉כ◒◦ꜛ♇ⱪ            

 22  23   24  25  26  27  

 19 15 17 15 20 22 

 3 6 3 4 1 1 

   20 20 16 16 16 17 

꞉כ◒◦ꜛ♇ⱪ  

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ∞↑≢⌂ↄ ╙ ∆╢₈ ꞉כ◒◦ꜛ♇

ⱪ₉╩ ⌐ ∆╢≤≤╙⌐⁸ ─ ╩ ↑ ╣╢⌂≥⁸

─ ─ ≤⇔≡╙ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉ 

 ₈ ₉ 

 ₈ ₉ 

 ₈ ₉ 

 ₈ ₉ 

 

ủ ₈ ה ⌐ ∆╢ ─ ⌐ ⇔≡ ─ ⇔╩

™ ⌐ ∂≡ ה ─ ╩ ∆╢⁹₉─  

∆╢ ─  

ₒ ₈x  ─ הfiꜛ◦כ◄ꜙ♦ꜝ◓─

ⱳꜞ◦כ╩ ⇔≈≈ ╩☼כ♬─ ╕ⅎ√ ה ─ ⇔╩ ℮⁹

⌐⅔↑╢ ™ ╩ ⇔ ─↕╠⌂╢ ⌐ ∆╢╟

℮ ─◌ꜞ◐ꜙꜝⱶ─ ╩ ™ ה ─ ⇔╩ ℮⁹₉⌐ ╢
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≢│⁸ ⅜ ⅎ╢ ה ה ─ ה

─ ≤™∫√ ⌐ ∆╢√╘⁸ 26 ⌐ ─

╩ ∫√⁹ 

╩ ℮ ⌐⅔™≡│⁸ ⅛╠─ ≢№╢ ─

╩ ≤⇔√ ⌐☻כ◖ ⅎ⁸ ─ ה ╩ ⌐

ⅎ√ ה☻כ◖ ╩☻כ◖ ⁸ ╙▬fi◒ꜟכ◦Ⱪ

┼─ ╩ ⇔√ ⁸┼☻כ◖ │ ╩ ⌐ ⅎ

√↓≥╙ ≥┼☻כ◖ ⇔√⁹╕√⁸ ⌐⅔↑╢ ─

⌐ ℮ ─ ⌐ ⅎ⁸ ╩ ─ 100 ⅛

╠ 110 ┼≤ ⇔≡⁸ ⌐⅔↑╢ ⌐☼כ♬─ ⇔≡™╢

ה12 ⁹ 

⌐⅔™≡⁸ ⌂ ╩ ⌂℮ ╩ ⅎ╢√╘⁸ ⌐⅔

™≡⁸ ─№╢ ╩ ⌐ ⇔≡⅔╡⁸ ─ ╩╙≈ ─

⅜ 25 ≢ ↄ╩ ╘≡™╢⁹↓╣│ ⌐ ≡╙ ╘≡ ™

≢№╡⁸ ╩ √⌂™ ⌐│⁸ ⌐⅔↑╢ ⌂≥─

╩ ⇔≡⁸ ⌐ ╩ ╪≢╙╠℮ ╖╩ ⌐ ⇔≡™╢⁹

≤─ ⌐╟∫≡⁸ ⁸ ⁸ ☿fi♃כ

┘ ⌂≥─ ─ ⁸ ─ ╣√ ┘ ╩

⌐ ☻כⱬ♃כ♦ה ⇔⁸ ─ ≢ ⌐ ∆╢≤≤╙⌐⁸

╩₈ ≡⇔≥₉כ♃כⱠ▫♦כ◖ ⇔⁸ ─ ╩ ⇔⌂

⅜╠ ─ ╩ ∫≡™╢⁹↓℮⇔√ ⌐╟╡⁸ ה ה

┘ ⅜ ≤⌂∫√ ◦☻♥ⱶ╩ ⇔⁸ ⌐Γ ⸗

♦ꜟΔ≤⇔≡ ⇔≡™╢⁹ 

ⱪ꜡◓ꜝⱶ─ ╩ ╘≤⇔√ ⌐ ╢ ₁⌂ ⌐╟╡⁸

⌐ ≡╙ ™ ⌐№╡⁸ ─ ≢№∫√ ⅜⁸ 24 

│ ⅝ↄ ⇔≡⅔╡⁸ 27 ⌐│ 67.3 ╕≢ ⇔√ 13  

⁸ ─√╘⌐ ≢⅝╢ ╩ ∆╢√╘⁸ ─ ≤

⌐╟╢ ╩ ⌐≈↑╢↓≤╩ ≤⇔√ ⁸≥☻כ◖ ⌐

≠ↄ ─ ╩ ⌐≈↑╢↓≤╩ ≤⇔√ ╠⅛☻כ◖ ↕╣

╢ 100 ╩ ⇔√⁹↓─ │⁸₈ ₉─

╩ ⇔√℮ⅎ≢─ ≢№╡⁸ │ ╦∑√ 190 ⅛╠ 90

⇔√ 100 ≤⌂∫≡™╢⁹ 

╕√⁸ ≢│⁸ ─ ™ ─ ┘ ─ ⌐

∆╢√╘⁸ 28 ⌐ ⇔⁸ ─ ⁸ ─

44 ╩⁸ ≢№╢ 20

≤ ⌐ ⇔√ ה12 ⁹ 

 

  



  

16  

 12 ה  

  

 

 

13  

  

   

ₒ ₓ 

20  

ⱴⱠ☺ⱷfi♩ 

  ☻כ◖

31  

 

 ◌ꜞ◐ꜙꜝⱶה 

  ☻כ◖

 ה 

  ☻כ◖

  

6  

 ☻כ◖

 

 

 

 

 

 13  

 

 

   ─  ⅜ ≢№╢⁹ 

╩☼כ♬─  ╕ⅎ⁸ ┘ ─ ה ╩ ⇔

╩ ∫≡™╢╒⅛⁸ ⱪ꜡◓ꜝⱶ ⌂≥ ₁⌂ ⌐╟╡

 22  23   24  25  26  27  

( )  44.5% 41.7% 56.7% 59.0% 58.2% 67.3% 

 29 7  28 9  38 5  39 9  38 16  46 16  

ה ╩ ↄ  72  89  99  126  116  114  
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⅜ ⅝ↄ ↕╣√⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉⁸ ₈ ה ₉⁸ ₈ ─

₉⁸ ₈ ה ─ ₉⁸ ─ ₈ ─ ₉⁸ ─

₈ ─ ₉ 

 ₈ ₉⁸ ₈ ה ₉⁸ ₈ ─

₉⁸ ₈ ה ─ ₉⁸ ─ ₈ ─ ₉⁸ ─

₈ ─ ₉ 

 

ₒ ₈x  ─ ≢ ─ ⌂

╩ ∆╢⁹₉⌐ ╢  

 

│ 21 ⌐ ⇔⁸ ─ ⌐

┘ ╩ ⇔⁸ ┘ ╩ ∫≡™╢⁹ ⅛╠─

⌐╟╢ ╛ ⌂≥⁸ √⌂ ╩ ⇔ ⇔≡™╢⁹↕╠⌐⁸

◦Ⱶꜙ꜠כ◦ꜛfi ☿fi♃כ╩ ⇔⁸◦Ⱶꜙ꜠כ♃╩ ™√ ┘

╩ ⌐ ∫≡™╢⁹ 

─ │⁸₈ ─ⱶ₉ꜝꜙ◐ꜞ◌ה▪◖הꜟ♦⸗

◌ꜞ◐ꜙꜝⱶ⌐ ≠™≡⁸ ⅛╠ ╕≢ ≡≡ ↕╣≡™╢⁹

╒╓ ≤⌂∫≡™╢⅜⁸ ╛ ┘ ⌐⅔™≡│⁸

⅜ ─№╢ ╛ ≢ ↄ ┬↓≤⅜≢⅝╢ ≤⌂∫≡™╢⁹↓─╟

℮⌂ ⁸ ─ ⌂ ─ ⌐ ⇔≡™╢◌ꜞ◐ꜙꜝⱶ≢ ╪∞

≤⇔≡⁸ 26 ⌐ ↕╣√ ─◦ⱶꜞfiⱧ♇◒ 2014≢

─ ⅜ⱶכ♅ ⇔√↓≤⅜ →╠╣╢⁹╕√⁸

⌐ ⇔√◌ꜞ◐ꜙꜝⱶ╩ ⇔⁸ ╩ ─ 52 ⅛╠ 74 ┼

∆╢⌂≥⁸ ≤⇔≡ ⌂ ⁸ ╛ ≤─◖Ⱶꜙ♬◔כ

◦ꜛfi ─ ⁸ ╛ ╩ ⇔√ ┼─ ╩ ╘╢√╘

─ √⌂◌ꜞ◐ꜙꜝⱶ╩⁸ 27 ⅛╠ ⇔≡™╢⁹⌂⅔⁸

│ ╩ ₁ ↕∑╢⌂≥ ⌂ ≢№╢ ה14

⁹ 

≢│⁸ ─ ╛ ≤─ ⌐╟╡ ₁⌂ ╛ ╩ ℮

≤≤╙⌐⁸ ⅜ ≤⌂∫≡⅔╡⁸ 26 │ ה ה

─ ≡⌐⅔™≡ 100 ╩ ⇔√ ה14

⁹↓╣│ 14 ─ ⁸ ╩◒כⱪ꞉כꜟ◓⁸╡№≢≡╘

⇔√ ─ ─ כ♃כꜙ♅⁸ ╩ ⅜

─ ⌐╟╢ⱷfi♃ꜟ ╙ ╘√ ─◘ⱳ⁸⅜♩כ ≤⇔≡ ╣≡™╢⁹ 

╕√⁸ ─ ─√╘⁸ 23 ⌐₈◦Ⱶꜙ꜠כ◦ꜛfi

☿fi♃₉כ⅜ ↕╣⁸ ─ ─ │⁸↓─ ╩ ⌐ ℮↓≤

⅜≢⅝╢╟℮⌐⌂∫≡™╢⁹ 

≢│⁸ 19 כ♃☻ꜝ◒╠⅛ ╩

⇔≡™╢⁹ 20 ⌐│₈⅜╪ ⁸╩₉כ♃☻ꜝ◒ 24 ⌐

│₈ ה ╩₉כ♃☻ꜝ◒ ⇔≡⅔╡⁸ ⌐☼כ♬─

∂√ ╩ ∫≡™╢⁹╕√⁸ ≢│⁸ ╛

─ ╩ ≢⅝╢ ╩ ∆╢√╘⁸ 27 ⅛╠₈

╩₉☻כ◖ ⇔≡™╢⁹ ≢│⁸ ╛ ⁸ ╛

─ ☿fi♃הכ ┘ ≤╙ ⇔⁸ ╩ ⇔√ ╩ ∫≡

™╢⁹ 
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 14 ─  

 

─ │            

 22  23  24  25  26  27  

 88.2  94.7  96.9  98.2  98.0  98.3 

 92.6  93.9  93.1  93.9  94.5  94.3 

 69 43 18 14 13 11 

 

 

─              

 

22  23  24  25  26  27  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 98.6 91.8 100 90.1 98.5 88.8 98.6 89.8 100 90.0 98.6 94.9 

 97.5 86.3 98.8 86.0 98.7 96.0 98.7 86.5 100 99.4 100 92.6 

 100 97.2 100 95.0 100 98.1 100 96.9 100 99.9 100 99.8 

 90.9 74.3 100 82.4 100 89.0 100 83.7 100 82.7 100 82.0 

 100 71.1 94.4 79.7 100 77.3 100 86.6 93.3 77.5 100 94.1 

 

 

   ─  ⅜ ≢№╢⁹ 

 ⁸ ─ ⌂ ─ ⌐ ⇔≡™╢◌ꜞ◐ꜙꜝⱶ─

≤⇔≡⁸ ⅜ ╩ ₁ ↕∑╢⌂≥ ⌂ ≢

№╢⁹╕√⁸ 26 ⌐ ↕╣√◦ⱶꜞfiⱧ♇◒ 2014≢ ─

⅜ⱶכ♅ ⇔≡™╢╒⅛⁸ │ ⅜ ₁ ⇔

≡™╢⁹╕√⁸ ⌐⅔↑╢ │ ⌐ ╩ ∫≡™╢⁹

↕╠⌐⁸ ≢│₈⅜╪ ₈╛₉כ♃☻ꜝ◒ ה

≤⌂╛₉כ♃☻ꜝ◒ ╛ ─ ╩ ⅎ√ ⌂

╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉⁸ ₈ ה ₉⁸ ₈ ─ ₉⁸

₈ ה ─ ₉⁸ ─ ₈ ─ ₉⁸ ─ ₈

─ ₉ 

 ₈ ₉⁸ ₈ ה ₉⁸ ₈ ─

₉⁸ ₈ ה ─ ₉⁸ ─ ₈ ─ ₉⁸ ─

₈ ─ ₉ 

 

ₒ10x ₈  ≤─ ╩ ∆

╢⁹ ─ ה ─ ⇔╩ ℮⁹ ─ ╩ ╕ⅎ√ ─ ה

─ ⇔╩ ℮⁹₉⌐ ╢  

 

≢│⁸ 24 ⌐⁸ ≤ ─

≤⇔≡│⁸ ≤⌂╢ ≤─ ≢№╢₈ ꜝ▬ⱨ

◘▬◒ꜟ♦◙▬fi ₉╩ 12 ∆╢≤≤╙⌐⁸

20 ┘ 12 ╩ ⇔√⁹↕╠⌐⁸

27 ⌐│ ≤ ⇔≡₈ ╩₉☻כ◖ ⇔≡™╢

ה15 ⁹ 

≢│⁸ 24 ⌐₈ fi◓ⱪ꜡◓ꜝⱶ▫♦כꜞ ○

fiꜞכ꞉fi ₉⌐ ↕╣√₈꜠▪ⱷ♃ꜟ כ♄כꜞ▪▫♥ⱨ꜡fiכꜙ♬
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ⱪ꜡◓ꜝⱶ₉ 10 ╩ ⇔√╒⅛⁸ 26 ⌐│

╩ ⇔√⁹⌂⅔⁸ │⁸ 28 ⌐ √⌐ ↕

╣╢ ┼≤ ⅝ ⅜╣⁸ │ ≤⇔≡ ⇔√

ה15 ⁹ 

╕√⁸ ⌐⅔™≡│⁸ ≤ ╩ ≤⇔√ №╢ ╩

⇔≡⅝√⅜⁸ 26 ⌐ ╩ ⱷ◌♬☼ⱶ─ ⅛╠

ה ╕≢╩ ⇔≡ ┬↓≤⅜≢⅝╢ ─ ≤⇔≡ ⁸

│╟╡ ╩ ⇔√ ≤⇔≡ ⇔√ ה15 ⁹

≢│⁸ ─ ⌐ ∟↕╣√⸗ⱡ≠ↄ╡ה◖♩≠ↄ╡─≢⅝╢

─ ╩ ≤⇔≡⅔╡⁸ ╩ ┼ ⇔⁸∕─ ⌐ ◖

╩☻כ ↑≡⁸ ╟╡╙ ™ ╩ ≢⅝╢ ╩ ⇔≡™╢⁹ 

 

 15 ה  
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   ─  ⅜ ≢№╢⁹ 

 ≤─ ₈ ꜝ▬ⱨ◘▬◒ꜟ♦◙▬fi

₉╩ ⇔√⁹╕√⁸ ─ ╩ ╕ⅎ ┘ ─ ה ╩

⇔⁸ ╩ ∫≡™╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉⁸ ₈ ה ₉⁸ ₈ ─ ₉⁸

₈ ה ─ ₉⁸ ─ ₈ ─ ₉⁸ ─ ₈

─ ₉ 

 ₈ ₉⁸ ₈ ה ₉⁸ ₈

─ ₉⁸ ₈ ה ─ ₉⁸ ─ ₈ ─ ₉⁸ ─

₈ ─ ₉ 

 

ₒ11x₈ ─ ╩ ⇔

─ ╩ ∆⁹₉⌐ ╢ ₒἙₓ 

↓─ │₈ ⅜ ↄ ⌂ ה ₉≤⇔≡ ↕╣≡™╢⁹ 

 

╩ ⇔⁸ 24 ₈

─ ┘ ─ ₉⌐ ↕╣√⁹ ╩

⌂ꜟⱣכ꜡◓ ≢ ═╢ ⱪ꜡◓ꜝⱶ╩ ⇔≡™╢ ─ ≢№╡⁸

25 ⌐│⁸ ⌐ ↑≡ ╩ ┬ ─ ≤─

╩ ∆╢↓≤╩ ≤⇔√₈ ─ ⌐ ↑√ ⱨ◊כꜝⱶ₉

╩ ⇔√⁹⸗fi◗ꜟ⁸Ⱳ♠꞉♫⁸◌◙ⱨ☻♃fi⁸♪▬♠⁸☻►▼כ♦fi⁸◌♫♄

⌂≥ י14ִ ─ 16 ≤⁸ ─ ⌐ ╡ ╗ ⅛╠ 50

─ ⅜ ⇔⁸ ⌐ ─ ╩ ⌐ ─ ╩ ╘╢⌂≥≤

⇔√₈ ₉╩ ⇔√⁹↓─╟℮⌐⁸ │⁸ 26 ⌐

─ ≢ ꜟⱣכ꜡◓╢⅝≢ ╩ ∆╢↓≤╩ ⌐ √⌐ ↕╣

√⅜⁸∕─ │ 43 ⌐ ⇔√ ≢№╡⁸100

⌐╦√∫≡ ─ ╩ ∫≡™╢⁹ ─ ⱨ▫כꜟ♪≢

≢⅝╢ ꜠ⱬꜟ─ ╩ ∆╢√╘⁸ ─ ≥☻כ◖ ─

☻כ◖ ┘ ─╣∙╣⧵☻כ◖ ╩ ™⌐ ≢

⅝╢ ◌ꜞ◐ꜙꜝⱶ╩ ∆╢≤≤╙⌐⁸ ─ │

100 ≢ ∫≡™╢⁹╕√⁸ ─ ≢ ╠╣╢ ₁⌂ ╩

⇔ ∆╢ ╩ ⌐ ↑╢√╘⁸ ≢ ╩ ℮ ⱨ▫

◒כ꞉♪ꜟכ ╩ ≤∆╢⌂≥ ™ ╩ ⌐≈↑╢√╘─

№╢◌ꜞ◐ꜙꜝⱶ⅜ ↕╣≡™╢⁹ ⌐≈™≡⁸ ╩∕╣∙╣

⌐⇔√ ≢ ╩ כ♃כ◊◒╢∆ ╩ ⇔≡™╢⁹ 

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ≥⅔╡ 26 ⌐ ≤⇔≡ ╩ ∆╢≤≤

╙⌐⁸ 28 ⌐│ ╩ ⇔≡™╢⁹  

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉⁸ ₈ ה ₉ 

 

ₒ12x ꜟⱣכ꜡◓₈ ⌐ ⇔√ ╩ ℮√╘

⌐╟╢ ╩ ℮≤≤╙⌐ ⌐⅔™≡│ ⌐

╟╢ ꜟⱣכ꜡◓╡╟⌐ ⌐ ⇔√ ╩ ∆╢⁹₉⌐ ╢

ₒἙₓ 
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↓─ │₈ ⅜ ↄ ⌂ ה ₉≤⇔≡ ↕╣≡™╢⁹ 

 

ꜟⱣכ꜡◓⁸│≢ ─ ≤⌂╢ ⌂ ─ ─√

╘⁸ ─ │∆═≡ ≢ ℮↓≤≤⇔≡⅔╡⁸ 27

─ ⌐╟╢ │ 43 ≤⌂∫≡™╢⁹ ⅜ ⌐╟╢

⌐ ∆╢√╘─ ≤⌂╢ ╩ ℮√╘⁸ ≤⇔≡₈

Intensive English for Academic Purposes ₉╩ ⇔⁸ ≤⇔≡™

╢⁹↓╣│ ╩ ⌐ ∆╢ ⱪ꜡◓ꜝⱶ≢⁸Reading⁸Writing ⁸

Listening ⁸Speaking⁸Discussion ─ ╩ ⇔≡ ⅝⁸ ┼─☻ⱶכ

☼⌂ ⅜≢⅝╢╟℮ ⌐ ↕╣≡⅔╡⁸ ◒ꜝ☻⌐⅔™≡⁸ │∆

═≡ ⌐╟∫≡ ↕╣≡™╢⁹ ╩ ⅎ√ⱪ꜠♀fi♥כ◦ꜛfi ╙

⇔≡™╢⁹╕√⁸ ⌐ ↑√꞉כ◐fi◓◓ꜟכⱪ╩ ⇔≡™╢╒⅛⁸

─ ≢─ ╩ ↕∑╢√╘⁸ ↑─ ◦☻♥ⱶ

⌐ ⅛╠▪◒☿☻≢⅝╢╟℮◦☻♥ⱶ╩ ⇔≡™╢⁹↕╠⌐⁸ ─

╩ ∆╢√╘⁸◌꜠♇☺ ╩ ⇔⁸∕─ ╩ ⌐ⱨ▫כ♪

Ᵽ♇◒⇔≡™╢⁹↓─ │⁸ ─ ⱨ▫כꜟ♪꞉כ◒⌐⅔↑╢ ─

≤⇔≡⅔╡⁸ ⌐ √⌂™ ⌐│ ╩ ℮╒⅛⁸ ⌂ ╩

⇔⁸꜠ⱬꜟ─ ⅝ →╩ ∫≡™╢⁹ 

╕√⁸ ─ ⌐⅔™≡╙⁸ ⌐╟╢ ⅜

↕╣≡⅔╡⁸ ⌐╟╢ ┼─☻ⱶכ☼⌂ ╩ ⇔≡™╢

16 ⁹ 

 

 16 ⌐╟╢ ─  

 25  26  27  

 2 1 5 

 

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ≢│⁸ ⌐╟╡ ⌐ ╩ ↕∑╢≤

≤╙⌐⁸◌꜠♇☺ ╩ ↕∑ ╩ ∫≡™╢⁹

⌐ ↑√꞉כ◐fi◓◓ꜟכⱪ╩ ∆╢⌂≥ ─ ⌐ ∆╢◘ⱳכ♩

⅜ ↕╣≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉⁸ ₈ ה ₉⁸ ₈ ─

₉ 

 

 

ᵒ ╣√ ┘ ╩ ∆╢  

   ( ╣√ ) ≢│ ╩☼כ♬─ ╕ⅎ⁸ 26 ⌐

≢№╢ ≤ ─√╘⌐ ≢⅝╢

╩ ∆╢ ┼≤ ─ ╩ ∫√⁹╕√⁸

─ ⌐⅔↑╢ ─ ≤⌂╡⁸ ─↕╠⌂╢ ⌐

∆╢╟℮ ⌐ ╩ 28

⌐ ⇔≡™╢⁹ ₒ ₓ 

        ─ │₈ ꜙ◐ꜞ◌ה▪◖הꜟ♦⸗

ꜝⱶ₉─ ◌ꜞ◐ꜙꜝⱶ⌐ ≠™≡⁸ ⅛╠ ╕≢

≡≡ ↕╣≡™╢⁹↓─◌ꜞ◐ꜙꜝⱶ≢ ╪∞ ≤⇔≡⁸

26 ⌐ ↕╣√ ─◦ⱶꜞfiⱧ♇◒

2014≢ ─ ⅜ⱶכ♅ ⇔√╒⅛⁸
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│ ⅜ ₁ ⇔≡™╢⁹

ₒ ₓ 

        24 ⌐ ≤─ ≢№╢₈ ꜝ▬ⱨ◘▬

◒ꜟ♦◙▬fi ₉╩ ∆╢≤≤╙⌐⁸ ⌐

╩ ∆╢⌂≥ ה ─ ⇔╩ ∫√⁹╕√⁸

─ │⁸ 26 ⌐╟╡ ╩ ⇔√

≤⇔≡ ↕╣√⁹ ₒ10x  

   ( ╩ ∆╢ ) ☿fi♃₈≡™⅔⌐כ ꞉כ◒◦

ꜛ♇ⱪ₉╩ ⇔≡™╢⅜⁸ ≢│ ⅜

╠╣≡™╢√╘⁸╟╡ ↄ─ ⅜ ≢⅝╢╟℮

⌂ ⅜ ≢№╢⁹ ₒ ₓ 

   ( №╢ ) ⌂ꜟⱣכ꜡◓╩ ≢ ═╢ ⱪ꜡◓ꜝⱶ╩ ⇔≡™╢

─ ≢№╢ ╩ 26 ⌐ ∆╢≤

≤╙⌐⁸ 28 ⌐│ ╩ ⇔≡™╢⁹

ₒ11x  

         ≢│⁸ ─ │∆═≡ ≢

╦╣╢√╘⁸∕─ ≤⌂╢ ╩ ℮√╘⌐⁸

≤⇔≡₈ ₉╩ ≤⇔⁸ ┼☻ⱶכ

☼⌐ ≢⅝╢╟℮ ⌐ ↕╣≡™╢⁹

ₒ12x  

 

 

( ) ₈ ┼─ ⌐ ∆╢ ₉─  
 

  ᵑ ─  
ủ ₈ ⅜ ╠─ ╩ ⇔ ⌐ ═╢╟℮⌐ ─ ╩ ℮⁹₉

─  

   ∆╢ ─  

ₒ13x ₈ ה ה ⌐ ∆╢ ─ ─

╩ ⇔ ◦☻♥ⱶ╩ ∆╢⁹₉⌐ ╢  

 

─ ─ ╩ ∆╢√╘⁸ 22 ⅛╠⁸ ↔≤

⌐ ה ┘ ≤─ ⌐≈™≡ ╩ ⇔⁸ 26 ⌐

│⁸ ◘ⱳכꜟ♩כⱶ ╩ ─℮ⅎ⁸◖כ♦▫Ⱡכ♃כ

╩ √⌐ ⇔⁸ 26 ⌐│ ═ 123 ⁸ 27 ⌐│ ═ 585

─ ⅛╠ ⅜№∫√⁹∕╣≤ ≡⇔≥ⱨ♇♃☻⅜כ♃כⱠ▫♦כ◖⁸⌐

╩ ™⁸ ⁸╡╟⌐≥↓←⌂≈≥☻כ♁ꜞ─ ⅜≥↓─ ⌐

∫≡╙ ⇔≡ ╩ ⅎ╢ ₈ ─Ⱡ♇♩꞉₉◒כ╩ ⇔√

17 ⁹ 

◦☻♥ⱶ─ ⌐≈™≡│⁸ 23 ⌐⁸ ⌐ ╢ ╩

⌐∆╢√╘⌐ ⱴ♬ꜙ▪ꜟ⁸ ⌐ ∆╢ ┘

↑●▬♪Ⱪ♇◒╩ ⇔√⁹╕√⁸◐ꜗꜞ▪ⱳכ♩ⱨ◊ꜞ○◦☻♥ⱶ⌐≈™≡

│⁸ 24 ⌐ ╩ ∆√╘─Ɽ▬꜡♇♩ ╩ ™⁸ 26

─ ⌐ ™⁸ ⌐⅔™≡ ╩ ⇔√⁹↓

─↓≤⌐╟╡⁸ ⅜ ⅛╠ ╠─◐ꜗꜞ▪ ╩ ⇔⌂⅜╠ ≢─ ┘

╩ ⇔≈≈⁸ ⅜ⱳכ♩ⱨ◊ꜞ○⌐ ≠™≡▪♪Ᵽ▬☻╩ ⌂℮ ╩ ⇔

√⁹ 

 

 

 



  

23  

 17  

─Ⱡ♇♩꞉כ◒ http://www.akita - u.ac.jp/honbu/life/li_support.html  

 

─  ⅜ ≢№╢⁹ 

 26 ⌐ ◘ⱳכꜟ♩כⱶ ╩ ∆╢≤

≤╙⌐⁸₈ ─Ⱡ♇♩꞉₉◒כ╩ ⇔⁸ ⅜≥↓⌐ ⌐ ∫≡╙ ⇔≡

╩ ╘╢ ⅜ ⇔⁸ ─ ⅜ ⌐ ↕╣√⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ─ ₉ 

 

ₒ14x ₈ ⅜ ™ ≢⅝╢ ╩ ⇔ ─ ⌂ⱪ

꜡☺▼◒♩╛ ╩ ∆╢⁹₉⌐ ╢  

 

─ ╩ ∆╢√╘⁸ ─ ┼─ ╛◐ꜗfiⱤ☻

ⱪꜝ◙─ ╩ ∫√╒⅛⁸ 22 ─ ⌐ꜟ▪כꜙ♬ꜞ─

≢ⱪכꜟ◓⁸™ ⇔⌂⅜╠ ☼fi◓◖⸗fi♬כꜝ╢⅝≢ ┘

⌂ ⌐ ⱪכꜟ◓√⇔ ⁸ꜝ ►fi☺ ╩ ∆╢≤≤╙⌐⁸

⌐│ 24 ⅜ ≢⅝╢ ╩ ⇔⁸ ⅜ ⌐ ה ≢⅝╢

╩ ⇔√⁹╕√⁸ 25 ⌐│ ⌐⅔™≡╙ ╩ ⇔⁸

◖⸗fi☼≤⇔≡◓ꜟכⱪ ─ ╩ ∫√⁹◦Ⱶꜙ꜠כ◦ꜛfi ☿fi♃כ─

╛fiꜛ◦כ♥☻הꜟ▪ꜞ♩כꜙ♅⁸ ה ─ ⁸ ⌂ ╩

∆╢≤≤╙⌐⁸ ╩ ∆╢√╘─☻Ɑכ☻ ⌐│ ⇔⁸

─ ╩ 12 ╕≢ ⇔≡™╢⁹ 

─ ─ ⌐≈™≡│⁸ ⅜ ∆╢ ╩ ∆

╢₈ ⱪ꜡☺▼◒♩₉╩ ה ⇔≡™╢ 18 ⁹ 27

⌐│ ⅜ ≤⌂∫≡⁸ ⅜ ≈ ה ╩╟╡ ⌐ ─ ≤

∆╢↓≤≢⁸ ─ ╩ ⇔ ⅜╟╡ ⌂ ≤⇔≡ ─ ⌐

↕╣╢ ─ ╩ ∆╢↓≤ ⇔⁸ ⌐ ⁸ ⁸ ─ ╩

≈⌂← ─◌ⱨ▼₈Doors Café₉╩ ⇔√⁹ ⁸ ⌐



  

24  

⅔™≡╙⁸╙─≠ↄ╡ ☿fi♃כ⅜ ≤⌂╡ ⱪ꜡☺▼◒♩╩

ה ⇔⁸ ╩ ⇔≡™╢ 19 ⁹∕─ ⁸ 26

─ ⱪ꜡☺▼◒♩≢№╢₈⅛╠ↄ╡ⱪ꜡☺▼◒♩₉≢│⁸ ─

ⱬfi♅ꜗ⁸≡⇔≥כ ─ ╩ ∆╢ ╩ ∆╢ ╩ →

≡™╢⁹ 

 

 18 ⱪ꜡☺▼◒♩  

22  

ה ╩ ⇔≡ ⇔╟℮  

ה Γ Δ╩ ╣╟℮ 

ה ╩⅛↑⌠↑╢ ─  

 ◒כ▫►fi꜡◘╪⅜ה

ה ♅ꜗfiⱪꜟ2010כ 

ה PV  

23  
ה ─ ≥╙╩ ⌐∆╢₈│╛┬↕₉ ◌ⱪ☿ꜟ  כ▪♠

Thank you for the worldה  

24  

ה ─ │∆∞╣≢ ◄Ⱡ 

ה ≤─ ™ in  Akita  

ה ⱪ꜡◓ꜝⱶ─  

25  
╢⅜⌂≈≢√℮ה ─  

ה ⌐ ╣╢ 

26  
₈ה ◐ꜗfiⱪ₉ⱪ꜡☺▼◒♩ 

ה ─ ≢№╢ ╩ ∂╟℮  

27 ≥Doors caféה  ╩≈⌂←  

 

 

 

 19 ⱪ꜡☺▼◒♩─  

22  
ⱪ꜡☺▼◒♩⁸ ♩♇◔꜡♩♇ꜞⱢ▬Ⱪה ה ⱪ꜡☺▼◒♩  

51  

23  

♩◒▼☺꜡ⱪ꜡☺▼◒♩⁸∆╙℮꜡Ⱳⱪכ◌כꜝכ♁  

─◖fi♥☻♩≢─ ╛ⱪ꜡☺▼◒♩ ╩ ─ ☿♇◦ꜛfi≢ ⇔⁸ ╩ ⁹ 

10 108  

24  

ⱪ꜡☺▼◒♩⁸ ⱪ꜡☺▼◒♩  

▬ⱬfi♩⌐⅔↑╢ ⁸ ≤─◖ꜝⱲ꜠כ◦ꜛfi ⌂≥⁸ ┼ ┘ ∆ⱪ꜡☺▼

◒♩ ╩ ⁹ 

11 79  

25  
ⱪꜞfi♃כ⸗♦ꜟⱪ꜡☺▼◒♩⁸⅛╠ↄ╡ⱪ꜡☺▼◒♩  

13 105  

26  

⅛╠ↄ╡ⱪ꜡☺▼◒♩  

₈⅛╠ↄ╡ⱪ꜡☺▼◒♩₉│⁸ ─ ⱬfi♅ꜗכ ₈♩ꜝ▬●ꜟⱨ₉─ ⌐╕≢

⇔≡™╢⁹ 

17 134  

27  

ⱪ꜡☺▼◒♩⁸Ɫ▬Ⱪꜞ♇♪꜡◔♇♩ ∟ →ⱪ꜡☺▼◒♩⁸ ⱪ꜡☺▼

◒♩⁸ ⱪ꜡☺▼◒♩  

ⱪ꜡☺▼◒♩⁸ ⱪ꜡☺▼◒♩│ H29 ⌐ ה ⌐ ↑≡ ≢№╢⁹ 

17 107  

╙─≠ↄ╡ ☿fi♃כ  

 



  

25  

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ⅜ ≢⅝╢ ╩ ⌐ ⇔≡™╢╒⅛⁸ ╩

∆╢ ₁⌂ ╩ ∫√ ≤⇔≡⁸₈Doors Café₉⌂≥ ⅜ ≤⌂∫≡

⇔⁸ ∆╢ ⅜ ╠╣√╒⅛⁸ ⱪ꜡☺▼◒♩╩⅝∫⅛↑≤⇔≡⁸

ⱬfi♅ꜗכ⅜ ↕╣√⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉⁸ ₈ ─ ₉⁸ ─ ₈

─ ₉ 

 

ₒ15x ₈ ╩ ⇔√ ╩ ⇔ ─

╩ ∆╢⁹₉⌐ ╢  

 

22 │ ⌐ ™⁸ ◦☻♥ⱶ─

╩ ⇔⁸ ─◦ꜝⱣ☻◦☻♥ⱶ╩ ⇔√⁹ 23 ⌐│►▼

Ⱪ ≢─ ─◖fi♥fi♠─ ה ⁸ ◦☻♥ⱶ⁸ ─ ─

─ ╩ ∫√ e-ꜝכ♬fi◓◦☻♥ⱶ≢№╢₈aהnet LePo₉⌐╟╢ ─

ꜞⱷ♦▫▪ꜟ ─ ╩ ⇔√ 20 ⁹ 

24 │ ≢ eꜝכ♬fi◓◦☻♥ⱶ₈Web Class₉╩ ™

√ ≈─ ╩⁸ ◦☻♥ⱶ╩ ™√ ≤⇔≡ ⇔√⁹╕√⁸

─ ╩ ╢ ◦Ⱶꜙ꜠כ◦ꜛfi ≢№╢◦Ⱶꜙ꜠כ◦ꜛ

fi ☿fi♃⁸≡™⅔⌐כ∆═≡─ ╩ ≤⇔√ ╩◓fi♬כ꜠♩

♀Ⱶ ┘ ⌐⅔™≡ ℮╒⅛⁸ ╩ ≤⇔√ ⁸

│↓─ ╩ ⌐ ™≈≈ ─☻◐ꜟ▪♇ⱪ╩ ∫≡™╢⁹ 25

│ ☿fi♃כ⅜ 24 ≤⌂∫√╒⅛⁸

≢⅜╪ כ♃☻ꜝ◒ 36 ╩ eꜝכ♬fi◓◦

☻♥ⱶ₈Web Class₉⌐╟∫≡ ⇔√⁹ 27 │ ⌂ eꜝכ♬fi◓◦☻

♥ⱶ≤⇔≡₈Web Class₉─ ╩ ⇔⁸◦☻♥ⱶ╩ ⇔√⁹₈Web Class₉│

─◦☻♥ⱶ≢№╡⁸ ⅛╠ ⌐ ╢╕≢

ↄ◌Ᵽ⁹╢™≡⇔כ ▪◒♥▫Ⱪכꜝה♬fi◓ ┼─ ─

─ ─ ╡ ⅜ ⌐ ∆╢↓≤⅜ ↕╣⁸└™≡│ ─

─ ה ⅜ ╕╣╢⁹ 

 

 20 aהnet LePo  

 23  24  25  26  

 10 16 15 24 

β 27 │◦☻♥ⱶ ─√╘ ⇔≡™⌂™  

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ◦☻♥ⱶ─ ⅜ ↕╣⁸ ─◦ꜝⱣ☻◦☻

♥ⱶ╩ ⇔√⁹╕√₈aהnet  LePo₉╛₈Web Class₉≤™℮ eꜝכ♬fi◓◦☻

♥ⱶ─ ⅜ ⌐ ╪≢™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉ 

 ₈ ₉⁸ ₈ ה ₉ 

 

ủ ₈ ┼─ ⅛╠ ╕≢╩ ⌐ ╣√ ⌂◐ꜗꜞ▪

╩ ∆╢⁹₉─  



  

26  

∆╢ ─  

ₒ16x ₈ ⅛╠ ─ ╩ ∆╢◐ꜗꜞ▪ ╛

▬fi♃כfi◦♇ⱪ⌂≥ ⌂ ╩ ∆╢⁹₉⌐ ╢  

 

22 ₈ ─ ₉─ ╩ ↑⁸

ה ⌐ ∆╢ ─ ה ╩ ⇔√⁹╕√⁸ ╩ ⇔

≡▬fi♃כfi◦♇ⱪ─ ⌐≈™≡ ∆╢ ╩ ⇔⁸▬fi♃כfi◦♇ⱪ─

╛ ─ ⌐ ╡ ╪∞⁹  

╕√⁸ ≢ ≤⇔≡ ↕╣≡™╢▬fi♃כfi◦♇ⱪ ─

─ ↑ ╣ ╩ ↕∑╢≤≤╙⌐⁸ ─ ה ┘ ╩ ⌐▬

fi♃כfi◦♇ⱪ ↑ ╣╩ ⌐ ⇔⁸ 27 ⌐│ ↑ ╣ ⅜

─╒⅛ 42 ≤⌂∫√⁹ 

↕╠⌐⁸ ⌂ ╩ ∆╢√╘⁸ 24 ⌐ ╩

⇔⁸ ה ─ ╩ ≤⇔√ ●▬♄fi☻─ ╛ ●▬♪

─ ⌂≥─ ╩ ∫√╒⅛⁸ ┼─ ◄fi♩ꜞכ◦כ♩

⁸ ╛ ⌂≥╩ ∆╢≤≤╙⌐⁸ ─

─ ≤⇔≡⁸ ה ⅔╟┘ ה ╩ ⌐⁸

≤ ⇔≡ Ᵽ☻ ╩ ∆╢⌂≥ ⌂ ╙

∫≡™╢⁹ 25 ⅛╠│ ≢─ ╩ ∆╢ ⌐ ∆╢√╘⁸

◘♥ꜝ▬♩╩ ⇔√♥꜠ⱦ ◦☻♥ⱶ⌐╟╢ ╩ ∫≡

™╢⁹ 27 ─ ⅜ 3, 138 ≤ ≤⌂∫≡⅔╡⁸ ₁─

⌐ ∆╢⅝╘ ⅛⌂ ⅜ ⇔≡⅝≡™╢⁹↕╠⌐⁸ ─

ꜙ☺כ♃☻ ⌐⅔™≡│☻ⱪꜞfi◓◐ꜗfiⱪ╩ ⇔⁸

ה ─ ╩ ∫√⁹ 

◐ꜗꜞ▪ ⌐≈™≡│⁸ ⅛╠ ─ ≢№╢₈ ♀

Ⱶ₉⌐⅔™≡⁸ ⌐╟╢ ─√╘─ ╩ ⇔≡™╢╒⅛⁸

₈ ≤ з ◐ꜗꜞ▪ Ί₉⁸₈◐ꜗꜞ▪ з₉

┘₈◐ꜗꜞ▪ и₉╩ ∆╢≤≤╙⌐⁸ 25 ⅛╠│ ⅜ ≢

⅝ ╛ ⅝ ╩ ⅎ⁸ ╗═⅝ ╩ ⅎ╢√╘⌐ ⌂ ╩ ═╢╟℮◐

ꜗꜞ▪♦◙▬fi ╩ √⌐ ⇔√⁹ ⌐₈◐ꜗꜞ▪♦◙▬fi ₉⁸

⌐₈◐ꜗꜞ▪♦◙▬fiз₉⁸ ≢₈◐ꜗꜞ▪♦◙▬fi

и₉⁸ ⌐₈◐ꜗꜞ▪♦◙▬fi ₉≤ ⌐ ┬↓≤≢⁸ ⅜

⅛╠ ↄ↓≤─ ╩ ⅎ⁸ ─ ╩ ╢↓≤╩ ≤⇔√◐ꜗꜞ▪

⌐ ∆╢ ╩ ╘╠╣╢◌ꜞ◐ꜙꜝⱶ⅜ ↕╣≡™╢ 21 ⁹↕

╠⌐⁸ ┼─ ≤⁸ ⱬfi♅ꜗכ ╩ ∂√ ╩

≤⇔√ ₈ ♀Ⱶ♫₉ꜟכ╩ 27 ⌐

⇔√⁹ 

 

 21 ◐ꜗꜞ▪            

 22  23  24  25  26  27  

≤ з  88 57 41 13   

◐ꜗꜞ▪ з 36  121 124   

◐ꜗꜞ▪ и 68 87 85 102 71 16 

◐ꜗꜞ▪♦◙▬fi     90 144 147 

◐ꜗꜞ▪♦◙▬fiз      101 

◐ꜗꜞ▪♦◙▬fiи       

◐ꜗꜞ▪♦◙▬fi        

₈ ₉ ♀Ⱶ♫21      ꜟכ 

 

 



  

27  

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ₈ ₉─ ╩ ⌐⁸▬fi♃כfi◦♇ⱪ─

╛ ─ ⌐ ╡ ╪∞⁹ 24 ⌐│ ╩ ⇔⁸ ⌂

╩ ⇔√⁹╕√⁸ ⌐⅔™≡◐ꜗꜞ▪ ⌐ ∆╢

╩ ⇔≡™╢╒⅛⁸ ◘♥ꜝ▬♩╩ ⇔√ ⁸▬fi♃כfi◦♇

ⱪ─ ↑ ╣ ─ ╩ ⌐ ∫≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉ 

 ₈ ה ─ ₉ 

 ₈ ה ─ ₉ 

 

ủ ₈ ⅜ ⌐ ≢ ⇔≡ ⌐ ╡ ╘╢╟℮ ─ ╩

℮⁹₉─  

   ∆╢ ─  

ₒ17x ₈ ╩ ↕∑ ⌐⅔↑╢

╩ ∆╢⁹₉⌐ ╢  

 

⌐⅔↑╢ ╩ ∆╢√╘⌐⁸ 22 │ ╩ ≤⇔

√₈ ─ⱷfi♃ꜟⱫꜟ☻₉ ─ ⁸ √⇔≥ⱴכ♥╩ ꞉כ◒◦

ꜛ♇ⱪ╩ ⇔⁸ ─ ⌐≈™≡─ ╩ ∫√⁹╕√⁸ 23 ⌐

≢ ┼─ ≤⇔≡ ⌐ ╦╢ⱴ♬ꜙ▪ꜟ╩

⇔⁸ ╩ ⇔√╒⅛⁸ 24 ⌐│ ╩ ⅜™ ⁸

⌐ ↕∑⁸☻◐ꜟ▪♇ⱪ╩ ∫√⁹ 25 │⁸

⌐⅔↑╢ ⅜™─№╢ ┼─ ⌐ ∆╢ ╩ ⇔√⁹╕

√⁸ ה ◦fiⱳ☺►ⱶ₈ ₉╩ ⇔

√⁹ 

27 ⅛╠⁸ ⅜™ ─ ⌐ ∆╢Ⱳꜝfi♥▫▪ ╩ ⇔⁸

◘ⱳכꜟ♩כⱶ⅜ ⇔√ 20 ─ ◘ⱳ⁸⅜כ♃כ ⅜™─№╢ ─

◘ⱳ⁸⅛╒╢™≡∫√№⌐♩כ ⌐№╢ ☿fi♃כ≢│ ╖ ╛ ─

╩ ↑ ↑≡™╢ ⁸ ◌►fi☿ꜝכ ╙ ⇔⁸ ⅜ ≤

╙⌐ ≢ ╛ ⌐ ╗↓≤⅜≢⅝╢╟℮⌂ ╩≤∫≡™╢

22 ⁹ 

 

 22 ☿fi♃כ         

22  23  24  25  26  27  

3,631 3,247 4,374 3,743 4,513 4,665 

 

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ─ ┼─ ╛ ה ꞉כ◒◦ꜛ♇ⱪ─ ⌐

╟╡⁸ ─☻◐ꜟ▪♇ⱪ╩ ∫≡™╢╒⅛⁸ ⅜™─№╢ ─◘ⱳכ♩

╩ ℮ ╩ ⅎ≡™╢⁹↕╠⌐⁸ ☿fi♃כ⌐ ◌►fi☿ꜝכ⅜

⇔⁸ ─ ⌂ ╩ ℮ ⅜ ↕╣≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ─ ₉ 

 ₈ ─ ₉ 

 

 



  

28  

ₒ18x ₈ ה ─ ╛ ─ ⌂

≥ ⌐ ∆╢ ╩ ℮⁹₉⌐ ╢  

 

22 │⁸ ╢╟⌐ⱪ♇◦כ♄כꜞ─ ╩ ⇔≡

─ ╩ ∫√╒⅛⁸ ┘ ⌐╟╢ ─ ⁸

┘ ♩ꜜⱭ♇♩⌐╟╢ ┼─

╩ ∫√⁹ 23 ⅛╠│ ╩ ⇔⁸ ─ ╩ ╢

≤≤╙⌐⁸ ─ ⌐ ⇔ ה ה ─ ╩ ∫√

23 ⁹╕√⁸ ⅛╠─ ╩ ≤⇔≡⁸ ═ 210

─ ┼₈ ₉─ ╩ ∫√ 24 ⁹ 25

│ ⌐ ╩ ™√ ╩ ∆╢≤≤╙⌐⁸ⱱכⱶⱭכ

ה☺ ≢ ─ ┘⅛↑⁸ ┘ ┼─ ╩ ∫√⁹ 27

│⁸╟╡ ⌐ ╩ ∆╢√╘⁸ ≤ ─

─ ╩ ∫√⁹╕√⁸ ≢ ┼─ ─ ╩ ↄ

∆╢ ≢№╢₈ ╖╠™ ₉╩ ∆╢⌂≥⁸ ─ ⌐╟

╡⁸ ⅜ ⌐ ⇔≡™╢⁹ 

 

 23 ╩ ╗  

 

  
%  

    1/3   

22  
 825 15 562 207 784 15.63 

 804 12 578 185 775 15.53 

23  
 975 280 498 137 915 17.91 

 930 401 375 131 907 17.87 

24  
 944 360 405 146 911 17.49 

 976 318 486 142 946 18.30 

25  
 914 457 268 140 865 17.16 

 946 412 338 166 916 17.94 

26  
 873 451 230 133 814 15.88 

 901 414 286 146 846 16.62 

27  
 885 334 338 151 823 16.11 

 919 284 420 165 869 19.63 

* ×100  

 

 24  

 24  25  26  

 82 78 50 

 9,925,000 7,255,000 3,625,000 

 

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ╩ ⇔√ ─ ╩ ∫√℮ⅎ⁸

⌐⅔™≡ ₁⌂ ─ ╩ ∫√⁹╕√⁸ ─

┼─₈ ₉─ ╩ ∫√⁹↕╠⌐⁸ ─ ╩

ↄ ∆╢₈ ╖╠™ ₉╩ ⇔√⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

⌂⇔ 

 



  

29  

ₒ19x ₈ ⌂≥─ ╩ ∆╢⁹₉⌐ ╢  

 

⇔√ ─ ≢№∫√ ─◓ꜝ►fi♪ ┼

─ ╩ ≤⇔√ ╩ ⇔⁸ 22 4 ⅛╠⁸

╩ ⇔⁸ ─ ⁸ ─ ╩ ℮⌂≥ ─ ╩

ꜟכ○⁹√∫ ╛☿◐ꜙꜞ♥▫⌂≥ ─ ⅜ ↕╣√ ─ ⌐╟

╡⁸ ⌐ ⁸ ─ ─ ⅜ ⅝ↄ ↕╣√⁹ 23

│⁸ ─ ─꜠▬♩ה ╩ ℮⌂≥⁸ ─

╩ ∫√⁹ 24 │ ─ ─ ⌐ ╘⁸ ─ ⅜

⌂ ┼ ⇔√⁹╕√⁸ ∂ↄ 24 ⅛╠ ╕≢⁸ ≢ ╡ →

√ⱴfi◦ꜛfi╩ ≤⇔≡ ∆╢ ╩ ⇔≡ ∫≡™╢⁹ 25

│⁸ ה ─ ─ ה ⱴfiⱱכꜟ─

╩ ∫√╒⅛⁸ ╩ⱶ◄▪◖fiכꜟ⌐ ⇔√⁹ 

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ⅜ ↕╣√ ╩ ⇔ ╩ ⇔√╒⅛⁸

⅜ ≤⌂∫√↓≤≢⁸ ─ ⅜ ⅝ↄ ↕╣√⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

⌂⇔ 

 

ᵒ ╣√ ┘ ╩ ∆╢  

   ( ╣√ ) 26 ⌐⁸ ─ ≤⌂╢ ◘ 

ⱳכꜟ♩כⱶ ╩ ⇔√⁹↓╣⌐╟╡ ◘ⱳכꜟ♩כⱶ⁸

─ ה ⁸ ☿fi♃⁸כ ─ ⁸

╟╤∏ ─ ≈─ ⌐╟╢₈ ─Ⱡ♇♩꞉₉◒כ⅜ ↕

╣⁸ ⅜≥↓⌐ ⌐ ∫≡╙ ⇔≡ ╩ ╘╢ ⅜

⇔√⁹ ₒ13x  

   ( ╩ ∆╢ ) ⌂⇔ 

( №╢ ) ⌐⅔™≡◐ꜗꜞ▪ ⌐ ∆╢ ⅜ ↕╣ 

≡⅔╡⁸ ⅜ ⅛╠◐ꜗꜞ▪ ⌐ ∆╢ ╩ ╘╠╣ 

╢◌ꜞ◐ꜙꜝⱶ⅜ ↕╣≡™╢⁹╕√⁸ ┼─ ≤ 

ⱬfi♅ꜗכ ─√╘⁸ ⌐╟╢₈  

♀Ⱶ♫₉ꜟכ╩ ⇔√╒⅛⁸ ◘♥ꜝ▬♩╩ ⇔√ 

≤─ ╩ ∫≡™╢⁹  

ₒ16x  
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 ⌐ ∆╢ ( )  
 
( ) ₈ ┘ ─ ⌐ ∆╢ ₉─  

 
  ᵑ ─  

ủ ₈ ⌐ ↨∆ ≤⇔≡─ ╩ ⇔ ─ ≤≤╙⌐

╩ ╕ⅎ√ ╩ ∆╢⁹₉─  

   ∆╢ ─  

ₒ20x₈ ─ ≤⇔≡ ─ ╩ ה ⁹╢∆

─ ⌂ ה  ┘ ─ ₉⌐ ╢  

 

₈ ─ ⌂ ₉⌐⅔™≡│⁸21 ⱪ꜡◓ꜝⱶ⁸◓꜡כⱣꜟ

ⱪ꜡◓ꜝⱶ╩ ה ↕∑╢ ≢⁸ 24 ⌐ ☿fi♃כ

╩ ⇔⁸ ╩ ⇔ ⌐ ∆╢ ╩ ∆╢ ╩ ⇔

√⁹ ≤☿fi♃כ─ ⅜ ⇔⁸ ⌐ ⇔√ ╩

∆╢⌂≥☿fi♃כ─ ∆╢ ⌐ ⇔√ ╩

⅜ ∆╢ ╩ ⇔√⁹∕─ │⁸Nature⁸Cell⁸Cancer Discovery ─

⌂ ≢ ↕╣≡™╢╒⅛⁸↓─ ⌐╟∫≡⁸ - CREST

⁸ ה ─ ─ ⅜ ↕╣≡⅔

╡⁸ ⱢⱩ ─ ╩ ∫≡™╢⁹ 22 ⌐│⁸ ∆♪כꜞ╩

╢↓≤⅜ ↕╣╢ ╩ ∫√ ⌐ ∆╢ ╩ ≤⇔√

₈ ה ⱪ꜡◓ꜝⱶ ₉⌐ ─ ⅜ ↕

╣╢⌂≥⁸ ↄ─ ─ ⌐ ⅜∫≡™╢⁹ 

₈ ┘ ─ ₉⌐⅔™≡│⁸ ⁸

☿fi♃כ╩ ⌐⁸ ≢ ∫√ ╩ ⌐ ⌐⅔™≡

⌂ ╩ ⇔⁸ ≤

⅜ ≢ ∆╢₈ ⱪ꜡◓ꜝⱶ

₈ ⌂ ─√╘─ ≤ ─ ◦☻♥ⱶ

ⱪ꜡☺▼◒♩₉₉≤⇔≡ ↕╣√⁹↕╠⌐⁸₈ ⌐ ⇔√ ꜞ◘▬◒

ꜟ ─ ≤ ⌐ ∆╢ ₉╩ →≡ ╩ ℮ⱬfi♅ꜗהכ

ⱦ☺Ⱡ☻הꜝⱲꜝ♩ꜞ⁸╛כ ─ ה ┘ ─ ┘⌐

∕─ ≤─ ╦╡╩ ⌐ ∆╢↓≤╩ ≤⇔√

☿fi♃כ⌐⅔™≡╙ ⌂ ╩ ∫≡™╢⁹∕─╒⅛⁸

╩ ⌐≡ ⇔⁸ ⌐ ∆╢ ⁸ ╩ ∫≡

™╢╒⅛⁸ ⌐ ─ ≢⁸ ₈  

)₉╩ ⇔⁸ ⌂ ≤ ∆╢ ─ ╩ ↑≡™╢⁹

25 11 ⌐ ⇔√ 2013⌐│⁸ ⅛╠ 200 ╩ ⅎ╢ ⅜

⇔≡™╢ ⁹ 

 

 2013    

   

160 55 215 

                       

 

   ─  ⅜ ≢№╢⁹ 

    ≤⇔≡ ∆╢√╘─ ⌐╟╡⁸ ─

⌂ ┼─ ─╒⅛⁸ ◦fiⱳ☺►ⱶ─ ⁸ ⁸

⌂≥ ─ ⌂≥⌐ ⅜∫≡⅔╡⁸ ≤⇔≡ ≢⅝╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 
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 ₈ ─ ₉⁸ ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ₈ ─ ₉⁸

─ ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ₈ ─ ₉⁸

─ ₈ ─ ₉ 

 

ₒ ∆╢ ה ₓ 

₈ ─℮∟ ⌐≈™≡─ ₉≢ ⇔√ SS ─ ♥

╩ⱴכ  

ה  12Ί Ί ⱴכ♥ ≤

∆╢ ─  

ה  12Ί Ί10 ⱴכ♥ ⌐╟╢

⌐ ∆╢  

ה  12Ί Ί15 ⱴכ♥ ─ ╩

∆╢Ⱡ♇♩꞉כ◒─ ≤ ─  

ה  12Ί Ί23 ⱴכ♥ ►▬ꜟ☻ ⌐

∆╢ ◦◓♫ꜟ≤ RNA ⌐ ∆╢  

₈ ┘ ─ ₉─℮∟ ⇔√ SS ─ ⱴכ♥

╩  

 12ΊΊ ⱴכ♥ ⌂ ─

√╘─ ≤ ─ ◦☻♥ⱶ  

 12Ί Ί ⱴכ♥ ⌐╟╢

 

ה   12 16 ⱴכ♥

─ ╩ ⇔√Ⱬ♥꜡ Pb ─ ≤ Zn ⱪ꜡☿♇

◦fi◓ ▪ⱡכ♪┼─  

 

ₒ21 ₈x ╩ ╕ⅎ√ ≤⇔≡ ─ ╩ ∆

ה ⁹╢ ─ ה╪⅜ ─ ⇔ ה 

⌐ ℮ ─ ⌐ ∆╢ ₈ה  ה ₉⌂≥─

₉⌐ ╢ ₒἙₓ 

 

₈ ─ ה╪⅜⁸ ─ ⇔ ⁸ ₉⌐⅔™

≡│⁸∕╣∙╣─ ╩ ⇔⁸∕─ ╩₈ ⅛╠ ┼ ∆╢

₉ ┘₈ ▬fi♥fi◦Ⱪ◖₉☻כ

≢ ⇔ ┼ ⇔√⁹ ╩ ≤⇔√ ╛⁸

╛ ⁸ ╛ⱷ♦▫▪╩ ∂√ ⌐ ╘⁸ ─ ┼─☻◐

ꜟ─ ≤ ─ ⌐ ⅝⌂ ╩ √⇔⁸ ─ │ ⅝ↄ ⇔⁸

26 ⌐│ 19 ™≡™√꞉כ☻♩ ╩ ⇔≡ ⌂ ╩ ╘√⁹↓↓ 10

≢ ⅜ ⇔≡⅔╡⁸ ≤─ ≢╙ 27 │

⇔≡™╢↓≤│⁸ ─ ╩ ⌐ ⇔≡⅝√↓≤⅜ ─ ≢№╡⁸

∆═⅝ ≢№╢⁹ 

₈ ⌐ ℮ ─ ⌐ ∆╢ ₉⌐⅔™≡│⁸ ╩ⱷ♦

╛♩☻◒Ⱡה▼fi☻◌ⱨ◄▬◘הꜟ◌▫ ≢⁸ ─ ₁⌐ ↄ

⇔≡™╢⁹↕╠⌐⁸ ⌐ ℮ ─ ≤∕─ ╛ ⁸ ─ꜞⱢ

ⱦꜞ♥כ◦ꜛfi⁸ ─ ⁸ ◔▪ ⁸ ⌐ ∫√ ⌐

─╣∙╣⧵⌐ⱴכ♥√⇔ ⅜ ⌐ ╡ ╪≢⅔╡⁸ ה ה ┼

⇔≡™╢⁹ 

₈₈ ה ₉⌂≥─ ₉⌐⅔™≡│⁸ ─ ₁⌂

─ √∟≢ ↕╣╢₈ ה ₉╩ ⌐⁸ ─

╩ →╢↓≤╩ ≤⇔≡ ╩ ⇔√⁹꞉כ◒◦ꜛ♇ⱪ╛◦fiⱳ☺►ⱶ⁸
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─ ╩ ∂≡⁸ ⅜ ⌐ ╡≤ ╩ ∟⁸ ╩ ∫≡

╩ ╣╢╟℮⌐∆╢√╘⁸ ─ ה ה ה ⌂≥⌐≈™≡ ⌐

⇔⁸ ─ ה ╩ ↑ ⅎ√ ₈ ה

₉╩ ⇔√⁹ 

 

   ─  ⅜ ≢№╢⁹ 

 ─ ╩ ≤ ≤⌂∫≡∕─ ╩ ⇔⁸ ⌐

≈⌂→╢≤≤╙⌐⁸∕─ ╩ⱷ♦▫◌ꜟה◘▬◄fi☻◌ⱨ▼הⱠ◒☻♩╛

╩ ∂≡ ⌐ ┼ ↑ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

ה  ₈ ─ ₉⁸ ─ ₈

─ ₉ 

ה  ₈ ─ ₉⁸ ₈ ─ ₉⁸

─ ₈ ─ ₉⁸ ─ ₈ ─ ₉ 

 

ₒ ∆╢ ה ₓ 

₈ ה ─ ₉─℮∟ ⇔√ SS ─ ╩ⱴכ♥  

ה  12ΊΊ ⱴכ♥ ≤

∆╢ ─  

ה  12Ί Ί38 ⱴכ♥

─  

ה╪⅜₈ ─ ⇔ ₉─℮∟ ⇔√ SS ─ ⱴכ♥

╩  

ה  12Ί Ί ⱴכ♥ ⌐

╟╢ ─  

ה  12Ί Ί ⱴכ♥

─  

ה  12Ί Ί16 ⱴכ♥ Agr2 ─ ─

⌐ ∆╢  

ה  12Ί Ί34 ⱴכ♥ ─

≤ ─  

ה  12Ί Ί35 ⱴכ♥

⌐ ∆╢♅꜡◦fi◐♫כ♀ ─ ─  

ה  12Ί Ί37 ⱴכ♥ כ◑ꜟ꜠▪

─  

ה  12Ί Ί48 ⱴכ♥ ה ⌐

╟╢ ─ ─ ≤ ─  

₈ ₉─℮∟ ⇔√ SS ─ ╩ⱴכ♥  

ה  12ΊΊ24 ⱴכ♥ ⌐⅔↑╢

─  

₈ ⌐ ℮ ─ ⌐ ∆╢ ₉─℮∟ ⇔√ SS

─ ╩ⱴכ♥  

ה  12Ί Ί ⱴכ♥

≤ ⌐ ∆╢  

₈ ה ₉⌂≥ ≢ ה ⌐≈⌂⅜╢ ₉─℮∟

⇔√ SS ─ ╩ⱴכ♥  

ה  12Ί Ί ⱴכ♥ ≤

⌐ ∆╢ ≤  

 

ₒ22x₈∕─ №╢ ╩ ⌐ ⇔ ─ ≤≤
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╙⌐ ╠╣√ ╩ ≤⇔≡ ∆╢⁹₉⌐ ╢  

 

─ №╢ ╩ ∆╢√╘⁸ ─ⱪ♇◦כ♄כꜞ─ ⁸

⌐╟╢ ╩ ∫√⁹╕√⁸ ─ ─√╘⁸ ╩

≈ ╩ ≤⇔√ ≠ↄ╡─ ╩ ⇔⁸

─ Ɫ▬►▼▬₈ ₉⌐ ↕╣⁸

─ꜝ▬☿fi☻ ╩ ⇔≡™╢╒⅛⁸ ה ─ ≢

│⁸₈ ה ⱪ꜡◓ꜝⱶ₉─ ≢ ⁸ ≢№╢⁹ 

↕╠⌐⁸ ≤─ ⌐╟╡⁸ ⌐╟╢ ≢─

╩ ∂≡ ⌐ ─ ⅜ ≢⅝╢ ◦Ⱶꜙ꜠כ♃

☼כꜛ☺╡√╦ ⅜ ↕╣≡⅔╡⁸ ╛ ╩ ⌐ ⌐

31 ⁸62 2014 11 ↕╣≡™╢⁹ 

▬fi◐ꜙⱬכ◦ꜛfiהⱴⱠ☺ꜗכ ─ ⅜⁸ ⱬfi♅ꜗכ

⌐ ↑√ ╛☿Ⱶ♫כ─ ⌂≥ ╩ ∫√ ⁸ 25 ⌐₈

ⱬfi♅ꜗ₉כ ⅜ ↕╣√⁹ ⌐ ∆╢ⱬfi♅ꜗכⱴ▬fi♪

─ ╩ ╡⁸ 26 ⌐│⁸╙─≠ↄ╡ ☿fi♃כ─ ⱪ꜡☺▼

◒♩─ ╩ ∂≡⁸ ─ ─ ╩ ∆╢ ⅜ ↕╣⁸

─ ⱬfi♅ꜗכ≤⇔≡ ↕╣√⁹ 27 ⌐│ꜞfi

─ ה ╩ ℮↓≤≢ ─ ⌐ ∆╢ ⅜ ⌐ ↕╣

≡™╢⁹ 

↓─╟℮⌐⁸ ╩ ⌐╟╡ ⌐ ⇔≡™ↄ√╘⁸ ⌐

⇔≡│ ⁸ ⌐ ⇔≡│⁸ ⌐╟╢

╩ ⇔⁸ ╩ ⇔≡™╢⁹ ⁹ 

 

ה   

   

    

22  36 6 12 0 

23  30 15 11 3 

24  31 30 14 4 

25  30 33 14 6 

26  38 24 4 3 

27  27 27 10 5 

♃כ♦  

 

   ─  ⅜ ≢№╢⁹ 

    №╢ ⌐ ╩ ∫≡™╢╒⅛⁸ ≢ ╠╣√

─ ⌐╟╡⁸ ≢ ─℮ⅎ ╩№→≡™╢⁹╕

√⁸ ─ ╩ ∂⁸ ⱬfi♅ꜗכ─ ⌐ ⅜∫≡™

╢⁹ 

     ─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

ה  ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ₈ ─ ₉⁸

─ ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ₈ ─ ₉⁸

─ ₈ ─ ₉ 

 

ₒ ∆╢ ה ₓ 

₈ ה ⱪ꜡◓ꜝⱶ₉ ─ ⱴכ♥  
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ה  12ΊΊ ⱴכ♥ ה

─  

₈ ◦Ⱶꜙ꜠₉♃כ ─ ⱴכ♥  

ה  12ΊΊ ⱴכ♥

─  

 

ᵒ ╣√ ┘ ╩ ∆╢  

   ( ╣√ ) ⌂ ╩ ∂≡☿fi♃כ ╩ ⇔√╒⅛⁸∕─ ≤

⇔≡⁸ ─ ⁸ ─ ⌂ ┼─ ⌂≥

⌐ ⌐ ⅜∫≡™╢⁹ ₒ20x  

        ─ ╩ ≤ ≤⌂∫≡∕─ ╩ ⇔⁸ ⌐

≈⌂→≡⅔╡⁸ ⌐ ⅜ ╗ ─ ⁸ ◔

▪ ⌐ ⇔≡™╢⁹ ₒ21x  

⌐╟╢ ⅜ ↕╣⁸ ╩ →≡™╢⁹ ⌐

◦Ⱶꜙ꜠⁸│♃כ ╛ ╩ ⌐ ⌐ ↕

╣≡™╢⁹ ₒ22x  

   ( ╩ ∆╢ ) ─ ┘ ─ ⅛╠⁸ ╛

⌐ ∆╢ ⅜ ≢№╢⁹ ₒ22x  

   ( №╢ ) ⅛╠ ╕≢─ 10 ≢⁸ ─ ⅜ ∆╢

⌂≥⁸ ⌂ ⅜╖╠╣╢↓≤⅜ ─ ≢№╢⁹

ₒ21x  

 

 

( ) ₈ ⌐ ∆╢ ₉─  
 

ᵑ ─  
ủ ₈ ─ ╩ ⇔ ╩ ∆╢⁹₉─  

   ∆╢ ─  

ₒ23x₈ ⱪ꜡☺▼◒♩ ╩ ≤∆╢ ⌂

┘ ╩ ∆╢⁹₉⌐ ╢  

 

25 ⌐⁸ ─╟╡ ─ ┘ √⌂ ┼─ ⌐

∆╢↓≤╩ ≤⇔√₈ⱪ꜡☺▼◒♩ ₉─ ╩ ⇔⁸ 26 ╕≢

⌐ 15 ─ ╩ ⇔≡™╢⁹₈ ₉≢│⁸ ꜡◔

♇♩─ ╩ ⇔⁸ ꜡◔♇♩ ─ ╩ ∫≡™╢

╒⅛⁸₈ ₉⁸₈ ₉⌐≈™≡│⁸ ⱨ▫כꜟ♪⅜№

╢ ≤ ⇔≡⁸ ─ ⌐ ∂√ ╩

⇔≡™╢⁹ 

╕√⁸ ─ ≢ ↕╣╢ ─ ⱪ꜡☺▼◒♩╩ ∆╢

√╘⁸ ─ⱪ♇◦כ♄כꜞ─ ⁸ ⌐╟╢ ╩ ∫≡™╢

⁹∕─ ≤⇔≡⁸ 22 ─₈ ≤─ ≢№╢

⅝☻▬◌─ ≤⇔≡─ ⌐ ∆╢ ₉⁸ ╩ ∫√ 22⁸23

─₈ ─ ₉⁸ ꞉כ☻♩ ─ ⌐⅔

↑╢ ─ ≤⇔≡ ─ ⅜ ─℮ⅎ⁸ ⌂ ─™╢ ה

≠ↄ╡⌐ ╡ ╪∞ 25 ─₈ ─ ⱪ꜡☺▼◒♩₉⅜⁸

→╠╣╢⁹ 

╕√⁸ ⱪ꜡☺▼◒♩─ ┘ ─√╘⁸

כ♃כ꜠♩☻♬Ⱶ♪▪ה♅כ◘ꜞ⌐ ╩ ⇔⁸ ─ ⅛╠

╕≢ ⇔√ ╩ ∫√⁹ │ כ♄כꜞ─ ⌂ ╩ ℮≤≤

╙⌐⁸ ─ ™ ╩ →╢⌂≥─ ⅜ ↕╣⁸

25 ▬ⱡⱬכ◦ꜛfi◖כ♦▫Ⱡכ♃ ╩ ⇔
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≡™╢⁹ 

↕╠⌐⁸ ─√╘─ ≤⇔≡⁸ ⌐ ≤⌂∫√ ⌐

∆╢₈ ♅ꜗ꜠fi☺ ₉⌐╟╢ ⌂≥─ ╩ ⇔√ ⁸

⌐╟╡ ─ ⅜№╢╙──⁸ ≢№╢ 21 ≤ ⇔≡⁸

⅜ 42 8. 6 ⁸ 93 58. 1 ⁸ 14.9 ⁸

150, 865 37.6 ≤ ⌐ ⇔√⁹ ⌐⁸ 27 │⁸ ⅜

≤⌂╢ 551, 655 ≤⌂∫√ ⁹ 

 

 ⱪ꜡☺▼◒♩  

 
 

 
 ⱴכ♥

22   ≤─ ≢№╢ ⅝☻▬◌─ ≤⇔≡─ ⌐

∆╢  

 ─  

ⁿ ⱴ▬◒꜡ⱣⱩꜟ⌐╟╢ ה ─ ≤ ─  

 Ⱨ◄♂☿fi◘כ ─  

23  
ⁿ 

Ɑꜟ○◐◦♂כⱶ ╩ ⇔√ ─ ●

☻ ⌐╟╢  

 ─ ⱴ♇ⱪ ≤  

 ⌐⅔↑╢  

 ─  

☿fi♃כ ⱪ꜡◓ꜝⱶ⌐ ∆╢ ה ≤ ⱪ꜡◓ꜝⱶ

─  

24   ─ ≤ ┼─  

ⁿ ⌐ ∆╢  

ⁿ ─ ⱴ♇ⱪ ≤  

 ─ ⱪ꜡☺▼◒♩ 

25   ─ ≤ ┼─  

ⁿ ⅜╪ ─ ─  

 ─ ⱪ꜡☺▼◒♩ 

26   ⅜╪ ─ ─  

 ⱪ꜡☿☻⌐╟╢ ─ ─ ה  

27   ╩╙≈ ─ ┼─  

ⁿ Δ ╩ ╢ Δ⌐⅔↑╢ ⱪ꜡☺▼◒♩ 

 ⱪ꜡☿☻⌐╟╢ ─ ─ ה  

ה  

 

  

     

21  490 160 32.7 400,790 

22  467 187 40.0 367,441 

23  498 225 45.2 471,006 

24  488 244 50.0 518,290 

25  501 248 49.5 490,977 

26  501 258 51. 5 507, 650 

27  532 253 47.6 551,655 

♃כ♦  

 

   ─  ⅜ ≢№╢⁹ 

    ⱪ꜡☺▼◒♩ ─ ╛ ⌂≥─ ⌐╟╡⁸
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─ ╛ⱴⱠ☺ⱷfi♩⁸ ⌂≥ ─ ⅜ ╠╣√╒

⅛⁸ 27 ⅜ ⇔ↄ ⇔≡™╢⁹ 

     ─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ─ ₈

─ ₉ 

ה  ₈ ─ ₉ 

ה  ₈ ─ ₉ 

 

ₒ24x₈ ⌂ ┘ ꜞ◘▬◒ꜟ⌂≥ ─

™ ╩ ∆╢√╘ ─ ╩ ה ℮⁹ ╛ ─ ╩ ⅎ╢

╩ ∆╢√╘ ☿fi♃כ─ ה ╩ ╡

─ ╩ ה ⁹╢∆ ─ ה ─ ה ╩ ℮⁹₉

⌐ ╢ ₒἙₓ 

 

☿fi♃⁸≡™⅔⌐כⱲ♠꞉♫ ─ ─

≤⌂╢ ╩│∂╘ ─ ╩ ⇔√⁹↕╠⌐⁸⸗fi◗ꜟ⁸♅

ꜞ⁸◌◙ⱨ☻♃fi─ ⌐ ╩ ∆╢⌂≥ ┼─ ╩

∫≡™╢╒⅛⁸ ה☻● ≤ ⌐⅔

↑╢ ה ╩ ⇔⁸♃fi◙♬▪⁸ⱴꜝ►▬⁸⸗◙fiⱦכ◒⅛╠─ ⁸

⸗fi◗ꜟ ⅛╠ ╩ ↑ ╣⁸ ≤ ╩

℮⌂≥⁸ ─ ╩ ⇔≡™╢⁹╕√⁸

⌐╟╡⁸ ─ ╛ ─ ╩ ⇔≡™

╢⁹ⱬfi♅ꜗהכⱦ☺Ⱡ☻הꜝⱲꜝ♩ꜞ⁸│≡™⅔⌐כ ╛

┼─ ☻Ɑכ☻─ ⌂≥ ╩ ⇔√╒⅛⁸ ⌂ ≤

╩ ─ⱶכꜟfiכꜞ◒⁸╘ ╛ ◄ꜞ▪─꜠▬▪►♩ ⁸

ꜞ◘▬◒ꜟ◄ꜞ▪─ ⁸ ☻Ɑכ☻─ ה ─ ⌂≥╩ ⇔√⁹

╕√⁸꜠▪ⱷ♃ꜟ─ ╩│∂╘≤∆╢₈ ה ₉ꜟ◒▬◘ꜞה ─

╩ ⇔⁸ ₈

₉⌐ ↕╣⁸₈ ☿fi♃₉כ╩ⱬfi♅ꜗכ▬fi◐ꜙⱬכ◦

ꜛfi☿fi♃כ ⌐ ⇔⁸28 ─ ╩ ┼─ ╩ ℮⌂≥⁸

┘ ꜞ◘▬◒ꜟ ─ ה ─ ╩ ∫≡™╢ ⁹ 

∕─╒⅛⁸ ⌂ ≢ ⅜ ↄ ─ ⅜ ╕╣╢ ⌐≈™≡⁸

⌐⅔™≡ ─℮ⅎ⁸ ⌐╟╡ ⇔≡™╢

⁹╕√⁸ ─ ╩ ⇔⁸∕─ ╩

↕∑╢√╘⁸ ⌐≈™≡ ╩ ℮≤≤╙⌐⁸

≢ ╩ ∫≡™╢⁹ 28 ⌐│⁸ ─ ≤⌂

╢ ≤⇔≡⁸ ╩ ℮ ╩ ⇔⁸ ─ ≤ ⌐ ∆╢

↓≤╩ ≤⇔≡⁸ ☿fi♃כ╩ ה ⇔⁸₈ ☿fi♃₉כ╩ ∆

╢↓≤≤⇔√⁹ 

 

 ⌐ ⇔√ ⌂ ┘ ꜞ◘▬◒ꜟ  

 10,000  

ה ☿

fi♃כ 

כ♄כ꜠   

10  

ה  ⱴꜟ♅◖꜠◒♃ ICP- ◦☻♥ⱶ  

ⱬfi♅ꜗהכⱦ☺Ⱡ☻הꜝⱲꜝ♩ꜞכ   

☿fi♃כ - MS/MS ◦☻♥ⱶ 12  

ⱴ☻♃כⱪꜝfiₒ ה ₓ  
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 ─ ⌐╟╢  

 10,000  

 ▬○fi◒꜡ⱴ♩◓ꜝⱨ  

fi꞉fi▬ꜟכ○   

 ꞉▬ꜘכ◌♇♩  

ⱬfi♅ꜗהכⱦ☺Ⱡ☻הꜝⱲꜝ♩ꜞכ꜠ כ◙ⱴ▬◒꜡☻◖כⱪ 1  

Ᵽ▬○◘▬◄fi☻ ה ☿fi♃כ ▬○fi◒꜡ⱴ♩◓ꜝⱨ  

ה  

 

   ─  ⅜ ≢№╢⁹ 

    ⌐╟╡ ⌂ ≢ ⅜ ↄ ─

⅜ ╕╣╢ ╩ ⇔≡™╢⁹╕√⁸ ⌐╟

╡⁸ ─ ╩ ⇔≡™╢╒⅛⁸ ₈

₉⌐╟╡⁸₈ ☿fi♃₉כ⌐ 28 ╙─ ╩

⇔⁸ ┘ ꜞ◘▬◒ꜟ ─ ה ─ ╩ ∫≡™╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ─ ₈

─ ₉ 

ה  ₈ ─ ₉ 

ה  ₈ ─ ₉ 

 

ₒ25x₈ ≤─ ─ ─ ⅛╠

─ ╩ ∆╢⁹₉⌐ ╢  

 

23 ⁸ ה ה ה ╩ ←₈ Ⱡ♇♩꞉₉◒כ

⅜ ⇔⁸∕─ ╩ ∂≡⁸ ╛ ╩ ╡ ╩ ℮↓≤

╩ ≤⇔≡⁸ כ♃כⱠ▫♦כ◖╠⅛ ╩ ↑ ╣√╒⅛⁸

⅛╠ ≤⇔≡ ╩ ↑ ╣⁸ ─

╛ ╩ ╡⁸ ─ ⌂ ה ╩ ⇔⁸

─ ⌐ ∆╢╟℮ ╩ ⇔√⁹╕√⁸ ╛ ⅛╠ ╩ ↑

╣╢⌂≥─ ⅜ ↕╣≡™╢⁹↓─╒⅛⁸ ≤ ⇔√₈

₉⌐ ≠⅝⁸ ₈₆ ₇ ₉╩ ⇔⁸ ─

╛ ╩ √⌂ ⌐ ⅛∆≤≤╙⌐⁸ ─ ™ ≤⌂╢₈ ₉

─ ╩ ∂≡⁸ ─ ╩ ⇔≡™╢⁹ ⁸ ⁸ ≤

⁸ ─ ─ ≤⇔≡₈ ▬Ⱪ♬fi◓◘꜡fi№⅝√₉╩ ∟ →√╒

⅛⁸ ה ה ─ ─ ⌂╢ ⁸ⱷ♦▫◌ꜟה☻♃♇ⱨ⁸

⅜ ╕╡⁸ ה ⅜ ≥↓ה─╙╢∆ ה ה ה ⌂≥

⌐≈™≡⁸ ה ─ ╩ ⇔⁸ ╩≥↓ה─╙⌂√ ╖ ∆√╘₈

╩ ╢ ₉╩ ∆╢⌂≥⁸₈ ₉─ ≤⌂∫√ ⅜ ╖⁸

⌐ ≠ↄ ≤ ╩ ⇔≡™╢⁹ 

⌐☼כ♬─ ≠™√ ⌐╟╢ ╩ ╘⁸ ≤ ⇔

√₈ ⱳꜞ ◐ꜗ♇ⱪ₉│⁸ ─▪▬♦▫▪⅛╠ ⅜ ╕╡⁸

₈ Ⱪꜝfi♪꜡◗ⱴ₉◒כ ≤⇔≡ ↕╣⁸

27 ⅛╠ ╩ ⇔√⁹ 27 ⌐│⁸₈ⱬ♇♪ ⱨ꜠כⱶ₉⅜⁸

Ⱪꜝfi♪꜡◗ⱴכ◒ ≤⇔≡ ╩ ⇔√╒⅛⁸ ⌐ ╡

╪≢™√₈ Ᵽ♇◓₉⁸₈ ☿fi◘כ◖☻כ♫ כꜟ ♃▬ⱪ₉⌐≈

™≡╙⁸Ⱪꜝfi♪꜡◗ⱴכ◒ ≤⇔≡ ⇔√⁹ 
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╕√⁸ ⌐☼כ♬─ ≠™√ ⌐╟╢ ─ ≤⇔≡⁸

╛ ≤ ⇔√⁸ ╩ ⌐ ↄ ≢⅝╢₈ ☿fi◘₉⁸

⅜╪─ ╛ ╩ ≢ ⌐ ≢⅝╢₈ ₉⁸ ─

⌐≢⅝╢◦꞉╕≢ ⇔√⁸ ─ ╩ ∆╢√╘─ ⌐⅔™≡

⅛∑⌂™₈ ─₉♩כ꜠fi◓ⱪ♬כ꜠♩ ╩ ⇔√⁹ 

↕╠⌐⁸ ┘ ⌐ ⇔≡│⁸ 21 ≤ 27 ╩ ⇔

≡⁸ ≢ 45 ( 31.0 )⁸ ≢ 243,721 ( 65.7 ) ⇔√↓≤│⁸

─ ⌐╟╢ ⅝⌂ ≢№╢ ⁹ 

 

ה  ─  

    

     ( )  

21  86 312,251 59 58,659 145 370,910 

22  84 371,986 56 75,131 140 447,117 

23  110 273,757 62 59,464 172 333,221 

24  131 344,289 71 67,480 202 411,769 

25  123 279,478 78 77,127 201 356,605 

26  92 381,405 72 73,014 164 454,419 

27  113 530,845 77 83,786 190 614,631 

♃כ♦  

 

   ─  ⅜ ≢№╢⁹ 

╛כ♃כⱠ▫♦כ◖     ─╒⅛⁸

⅛╠╙ ╩ ↑ ╣╢⌂≥⁸ ─ ╩ ⇔≡™╢⁹₈

▬Ⱪ♬fi◓ה◘꜡fi№⅝√₉╛₈ ╩ ╢ ₉⌂≥ ─

╩ ↑⁸ ⌂≥─ ⌐≈⌂⅜∫≡™╢╒⅛⁸ ┘ ─

⁸ ⅜ ⇔ↄ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

ה  ₈ ─ ₉⁸ ─ ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ─ ₈

─ ₉⁸ ─ ₈ ─ ₉ 

 

ₒ ∆╢ ה ₓ 

₈ ☿fi◘₉ ─ ⱴכ♥  

ה  12Ί Ί ⱴכ♥ ꜚⱦ◐♃☻ ╛

☿fi◘כ ─ ⌐ ∆╢  

₈ ₉ ─ ⱴכ♥  

ה  12Ί Ί ⱴכ♥ ⌐

╟╢ ─  

 

ₒ26x₈ ─ ≤─ ה ╩

∆╢⁹₉⌐ ╢  

 

☻כ▪▪꜠ ─ ≢№╢⸗fi◗ꜟ╩ ⇔⁸ ─ ╩⸗fi◗ꜟ

⌐ ⇔⁸ ┘ ┼─ ╩ ∫≡™╢╒

⅛⁸▬fi♪Ⱡ◦▪─ ≢№╢♩ꜞ◘◒♥▫ ┘Ɫ◘♯♦▫fi ⌐

╩ ⇔⁸ ⅛╠ ─ ╩ ↑╢⌂≥⁸ │ ─ ⅛╠

⅜ ⇔™ ╩♃כ♦ ╘⁸ ╩ ⌐ ∆√╘⌐ ⌂

─ ─ ⌐ ╡ ╗↓≤≤⇔√⁹╕√⁸ ≤
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⅜ ≢ ⇔≡™╢₈

ⱪ꜡◓ꜝⱶ ₉⌐ ↕╣⁸☿ꜟⱦ▪ ⌐⅔™≡Ⱳכꜟ

┘ⱬ○◓ꜝכ♪ Ⱳכꜟ ≤╙⌐☿ꜟⱦ▪

≤ ╩ ⇔√⁹ 

╕√⁸ 26 ⌐│ ─ Ⱶ♇◦ꜛfi⌐╟╢▪ⱨꜞ◌ ⌐ ⇔⁸

┘⸗◙fiⱦכ◒ ∟ Ⱡכꜝ♪fi⸗ה♪ꜟ▪▲♪◄⁸≥╙─™

⸗◙fiⱦכ◒ ≤ ╩ ⇔√╒⅛⁸ ⌐╟╢ ─

≤ ─ ⌐ ∆╢₈ ─ ⱪ꜡◓ꜝⱶ₉⌐╟╡⁸ ─

╩ ℮ ╛ ╩ ≤⇔≡ ╣╢↓≤≤⇔≡™╢⁹ 

≢│⁸ ☿fi♃⁸כ ☿fi♃כ ≤

─ ⱪ꜡☺▼◒♩₈ ♅♃fiⱪꜞfi♃כ╩ ™√ ▬fiⱪꜝfi♩

─ ₉⅜⁸ ₈ ₉⌐ ↕╣⁸ ⇔√ ╩

™√ ╩ ─℮ⅎ⁸ ╩ ⇔≡™╢⁹∕─ ⁸

ⱪ꜡☺▼◒♩≢ ⁸ ⁸ ─ ™ ╩ ╡⁸

─ ╩ ∆╢√╘⁸ ─ ⅜ ⌐ ≢⅝╢ ╩ ∫√⁹ 

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ▬fi♪Ⱡ◦▪─ ≢№╢♩ꜞ◘◒♥▫ ┘Ɫ◘♯♦▫fi

⌐ ╩ ⇔⁸ ⅛╠ ─ ╩ ↑╢⌂≥⁸ │

─ ⅛╠ ⅜ ⇔™ ╩♃כ♦ ╘⁸ ╩ ⌐ ∆√╘

⌐ ⌂ ─ ─ ⌐ ╡ ╪≢™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ─ ₉ 

 

ᵒ ╣√ ┘ ╩ ∆╢  

   ( ╣√ ) ─ ⌐╟╡⁸ ─ ╛ⱴⱠ☺ⱷfi♩⁸

⌂≥ ─ ⅜ ╠╣√╒⅛⁸ 27

⅜ ≤⌂∫√⁹  

╛כ♃כⱠ▫♦כ◖         ─╒⅛⁸

⅛╠╙ ╩ ↑ ╣╢⌂≥⁸ ─ ╩ ⇔≡

™╢⁹ ▬Ⱪ♬fi◓ה◘꜡fi№⅝√₉╛₈ ╩ ╢ ₉

⌂≥ ─ ╩ ↑⁸ ⌂≥─ ⌐≈⌂⅜∫≡™╢

╒⅛⁸ ┘ ─ ⁸ ⅜ ⇔ↄ ⇔≡™

╢⁹ ₒ23x  

   ( ╩ ∆╢ ) ─ ┘ ⁸ ⁸ ⅜ 21

≤ ⇔≡ ⌐ ⇔≡™╢⅜⁸↕╠⌐ ⌐

╩ ┌⇔≈≈⁸⅛≈ ⌐ ∆╢ ╩ ℮ ⅜№╢⁹

ₒ25x  

   ( №╢ )  ▬fi♪Ⱡ◦▪─ ≢№╢♩ꜞ◘◒♥▫ ┘Ɫ◘♯♦▫

fi ⌐ ╩ ⇔⁸ ⅛╠ ─ ╩

↑╢⌂≥⁸ │ ─ ⅛╠ ⅜ ⇔™ כ♦

♃╩ ╘⁸ ╩ ⇔≡™╢⁹ ₒ23x  
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ה  ⌐ ∆╢ ( )  
 
( ) ₈ ╩ ⇔√ ה ⌐ ∆╢ ₉─  

 
  ᵑ ─  

ủ ₈ ≤ ⇔ ⌐ ╩ ⇔√ ה ╩ ∆╢⁹₉

─  

   ∆╢ ─  

ₒ27x ₈₈ ╩ ⇔√ ₉≤⇔≡ ⌂ ◌ꜞ◐ꜙ

ꜝⱶה ─ ╩ ™ ─ ⌐ ∆╢ ה ╩ ╘╢≤≤╙⌐

─ ☼כ♬ ≤ ─ ☼כ◦ ─ ⌂ⱴ♇♅fi◓⌐╟╢ ─

↕╠⌐│ ≤ ⅜ ⇔≡ ╩ ⇔∕╣╩ ╕ⅎ√

─ ה ╕≢ ⌐ ╣√ ╩ ╘╢⁹₉⌐ ╢  

 

25 ─ ₈ ─ ₉ ⌐

₈ └≤╡╩ ⌐⇔⁸ ⇔√ ⌐ ↑√ ≠ↄ╡₉⅜ ↕╣⁸

≢№╢ ⁸ ⁸ ┘ ≤ ⇔⁸ ⌐⅔™

≡╙ ╩ ≡╢₈ ─ ⸗♦ꜟ₉─ ╩ ⇔≡⁸ ⱴ⁸כ♥─≈

≈─ ⌐ ╡ ╪≢™╢ ⁹ ⌂ ≤⇔≡⁸

┘ ╩ ⌐⁸ ⅝ ⅝ ─ ╩ ⅝⁸∕╣╩ ⇔⁸ ⌐ ∆↓≤

Ⱳꜝfi♥▫▪ ╩ ⇔√⁹ 

╕√⁸ ⌐⅔™≡│⁸ ⌐╟∫≡ ⅜ ┬╕╣≡

™╢ ╩ꜗ♅fi◐ꜗⱪꜛ◦כ⸗╢↑⅔⌐ ⇔√ ─ ⁸

⌐⅔↑╢ ╩ ⇔√ ─ ⁸ ╩☼כ◦─ ⇔√ ╩ ⇔

≡⅔╡⁸↓╣╠ ─ │⁸ ⱨ◊כꜝⱶ╛ ≢ ┼ ⇔

≡™╢ ⁹⌂⅔⁸ ─ ╩ ≤⇔√ 26

▪fi◔⁸₈│≢♩כ ─ │ₐ ─√╘─ ₑ≤⇔≡

∆╢╙─⅛₉≤─ ⌐⁸80 ─ ⅜₈ ™⌐ ₉╕√│₈ ₉

≤ ⇔≡™╢⁹ 

↕╠⌐⁸ ╩ ⇔√ ╩ √⌐ ⇔√╒⅛⁸ ─ ≢╙

≢─ ה ╩ ╛∆ ⁸ ─ ⌐ ∆╢ ה ╩ ╘╢◌ꜞ◐ꜙ

ꜝⱶ╩ ⇔≡⅔╡⁸ ∆╢ ┘ ╙ ⌐ ⅎ≡™╢

⁹↓╣╠─ ⌐╟╡⁸ ─ ⌐ ∆╢ ה ╙ ╕∫≡⅔╡⁸

⌐ ⌐ ╡ ╗Ⱳꜝfi♥▫▪ ─ ⅜ ⇔⁸ │

25 ─ ⅛╠ 120 ╕≢ ⇔≡™╢⁹ 

27 ⌐│⁸ ₈ ─ ⌐╟╢

₉ ⌐≈™≡⁸ ┘

≤≤╙⌐ ⇔√₈ ה ⌐⅔↑╢ ─ ─ ≤

─ ₉⅜ ↕╣√⁹ ⌐│ ╩ ™√◐♇◒○ⱨⱨ◊

ⱶ₈ꜝכ ─ ⌐╟╢ 2015in ₉╩ ⇔√

400 ⁹ 
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 ₈ ─ ₉  

─ http://www.pcix.akita - u.ac.jp/public/pu_position.html  

 

 ⌐ ⇔√ ↑ⱨ◊כꜝⱶ⁸ ─  

   

25  

11   ⅝ ⅝Ⱳꜝfi♥▫▪  

  ₐ ₈ ─ ₉ⱨ◊כꜝⱶ in ₑ  

  ⅝ ⅝Ⱳꜝfi♥▫▪  

26  

   1 ₈ ─ ₉╩  

  ₈ ⅝ ⅝ in ₉─  

 
 ≢─ ₈◖Ⱶꜙ♬♥▫≠ↄ╡⌐⅔↑╢ ─

₉ 

 
  2 ₈ ─ ⅜ ╪

∞ ₉╩  

  ₈ 3 ⅝ ⅝  in ₉╩  

  ⅝ ⅝Ⱳꜝfi♥▫▪ ╩  

11  
  3 ₈ ⅜ ⅎ√ ─ ⁸

─ ⁸ ─ ₉╩  

11   COCⱨ◊כꜝⱶ 2014in ╩  

11  
 COCⱨ◊כꜝⱶ ₈ ™ ⌐⅔↑╢ ₉⌐⅔↑╢

╩  

27   

  ₈ ⅝ ⅝Ⱳꜝfi♥▫▪₉○ꜞ◄fi♥כ◦ꜛfi╩  

  27 1 ⅝ ⅝Ⱳꜝfi♥▫▪╩  

10   ₈ ─ ₉Ⱶ♬ⱨ◊כꜝⱶ 2015in ╩  
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11  
 ⌐ ╢ ╩  ╩ ⇔√

⌐≈™≡ ╩ ⌐  

11   ╩  

11   ₈a ─ ₉ⱨ◊כꜝⱶ 2015 in ₑ╩  

12   ╩ ⌐ 27 ┘ и╩  

►▼Ⱪ◘▬♩₈ ─ ₉  

 

 ⌐ ∆╢ ╩ ⇔≡™╢ ┘  

 25  26  27  

 41 32 64 

═  2,722 1,543 3,041 

( ה )  

 

   ─  ⅜ ≢№╢⁹ 

    ╩ ⇔√ ╛∕╣╠╩ ∆╢ │ ⇔≡™╢╒⅛⁸

⌐ ╡ ╗Ⱳꜝfi♥▫▪ ⅜ ⁸ ⅜ 120 ╕≢ ∆╢⌂

≥⁸ ─ ⌐ ∆╢ ה │ ╕∫≡™╢⁹╕√⁸ ┼─▪fi

♩כ◔ ⅛╠ ─ ─ ⌐ ⇔≡™╢↓≤⅜ ⅛╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹  

ₒ ⌐ ∆╢ ─№╢ ₓ 

ה  ₈ ─ ₉ 

 

ₒ ∆╢ ה ⁸ ₓ 

╩ꜗ♅fi◐ꜗⱪꜛ◦כ⸗₈ ⇔√ ₉⌐ ∆╢ ⱴכ♥  

ה  12Ί Ί ⱴכ♥ ─

─ ⌐ ∆╢  

 

 

ᵒ ╣√ ┘ ╩ ∆╢  

   ( ╣√ ) ⌐ ⌐ ╡ ╗Ⱳꜝfi♥▫▪ ─ ⅜ ⇔⁸

│ 120 ╕≢ ⇔≡™╢⁹ ₒ27x  

        ─ ⌐ ⇔⁸ ─ 80 ⅜₈ ™⌐ ₉₈ ₉

≤ ⇔≡™╢⁹ ₒ27x  

   ( ╩ ∆╢ ) ╩ ⇔√ ╩ ℮↓≤⌐╟╡ ⌐ ─ ⌐

™≡╙╠™⁸ ▪♇ⱪ ⌐≈⌂→≡™ↄ ⅜№╢⁹

ₒ27x  

   ( №╢ ) ⌐╟∫≡ ⅜ ┬╕╣≡™╢ ⌐⅔™≡⁸⸗

ꜗ♅fi◐ꜗⱪꜛ◦כ ╩ ⇔√ ─ ╛

⌐⅔↑╢ ╩ ⇔√ ─ ⁸ ╩☼כ◦─

⇔√ ╩ ⇔≡™╢⁹ ₒ27x  

 

 

( ) ₈ ≤─ ╛ ⌐ ∆╢ ₉─  
 

  ᵑ ─  

ủ ₈ ה ╛ ─ ≤ ⇔ ⌐ ∆╢ כ◘

ⱦ☻╩ ∆╢⁹₉─  

   ∆╢ ─  

ₒ28x₈ ╛ ≤─ ╩ ⇔ ⌐

╩ ∆╢⁹₉⌐ ╢  
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╩ ⇔≡™╢ │⁸ 21 ─ ⅛╠⁸ 27

⌐│ 15 ┼ ⇔≡™╢⁹ ⌐⁸ ╩ ⇔≡™╢ ⌐≈™≡╙

⅛╠ 13 ┼ ⇔≡™╢ ⁹ 

│ ⌐ ⇔≡⅔╡⁸ 27 ⌐│ ╩ ⇔≡™╢

⁹ ⅎ≡⁸ ╛ ⌐≈™≡ ⅜ ⌐╦⅛╡╛∆ↄ

⇔⁸ ⅜ ⌐ ∆╢ ₈ⱷ♦▫◌ꜟה◘▬◄fi☻◌ⱨ▼הⱠ

◒☻♩₉╙ 24 │ ≢ ╦╣≡™╢ ⁹

⌐ ™≡─ ╙ ⌐ ∫≡™╢ ⁹ 

╕√⁸ ≢│ ─ ╩ⱨ▫כꜟ♪≤⇔≡ ⅎ⁸ ⌂ ╩ ∆╢

≤⇔≡─ ≢№╢₈ ₉╩ ─ ⌐ ⇔≡™╢⁹

21 ─ ┼─ ⌐ ⅝⁸ 22 ⌐│ ⌐ ⁸

25 ⌐│ ⌐ ⌂╕│→ ╩ ⇔√⁹ ─ ╛

⌐≈™≡│ ≤ ⇔⁸∕╣∙╣─ ⌐☼כ♬─ ∫√ ╩

⁸ ⇔≡™╢⁹ 

↕╠⌐⁸ 26 ⅛╠ ┘ ≤─ ╩ ╘╢≤≤╙⌐⁸

─◐ꜗꜞ▪ ⌐≈⌂→╢√╘⁸ ╩ ⇔≡™╢ ─ ╩

∆╢₈ ₉╩ ≢ ⇔≡™╢⁹ │⁸

─ ─ ₁⌐ ∆╢ ⌐≈™≡ ╛ ╩ ↑⁸ │ ≤

⇔≡⁸ ─ ╛ ╩ ⌐ ↑≡ ⇔√⁹ 27

⌐│ ┘ ≤─ ⌐╟╡ ◦fiⱳ☺►ⱶ⌐

╖ ╪≢ ⇔⁸ ⁸ ⁸ ⁸ ─ⱪכꜟ◓ ⁸

─ ╩ ∫√⁹ 

 

 ⁸ ≤─  

            

     

18  9   15 12  ☿fi♃כ 

20  7   17  3   

20 10   18  7   

20 11   18 10   

20 11   18 12   

21  2   19  3   

21 10   19  7  DOWAⱱכꜟ♦▫fi◓☻  

22  5   20  3   

22  12   20  9  ╦╠┘  

23  2   23  4 ה☻●   

23  5   23 11   

24  2   24 1   

24  11   25 11  JICA  

26  9   26 9   

26  11    

≤─ ה http://www.akita - u.ac.jp/honbu/info/in_list.html  

 

 

 ─  

22  23  24  25  26  27  

9 6 7 7 7 5 

►▼Ⱪ◘▬♩⅛╠  
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 ⱷ♦▫◌ꜟה◘▬◄fi☻◌ⱨ▼הⱠ◒☻♩─  

   

22 ⱴ₈כ♥   ─ ≤ ₉ 

22 ⱴ₈ₐכ♥   ₑ⅛╠─ ╩ ⇔≡₉ 

22 11   
₈ ─ⱷ◌♬☼ⱶ≤ ה ─ⱳ▬fi♩₉ 

≢─ ─  

22 12 ⱴ₈כ♥   ─ ≤↓╣⅛╠₉ 

23 ™⌂╠⌂ⱴ₈⌂ↄכ♥   ─⌂⅜╣ ─ ₉ 

23 ⱴ₈כ♥   ≤ ₉ 

23 12 ⱴ₈כ♥   ⇔™ ⌐╟╢ ─ ≤ ₉ 

24 10   
ⱴ₈כ♥ ─√╘⌐₩№⌂≥╣⌂™ ה ≤ ₩₉ 

111  

24 10   
ⱴ₈כ♥ ─√╘⌐₩№⌂≥╣⌂™ ה ≤ ₩₉ 

190  

25 ⱴ₈כ♥   ╩ ╢ↄ ⌐ ⅝╢₉ 120  

25 ⱴ₈כ♥   ╩ ╢ↄ ⌐ ⅝╢₉ 200  

25 10 ⱴ₈כ♥   ╩ ╢ↄ ⌐ ⅝╢₉ 110  

26 ⱴ₈כ♥   ╩ ╢ↄ ⌐ ⅝╢₉ 

26 ⱴ₈כ♥   ╩ ╢ↄ ⌐ ⅝╢₉ 

26 10 ⱴ₈כ♥   ╩ ╢ↄ ⌐ ⅝╢₉ 50  

27 ⱴ₈כ♥   ╩ ╢ↄ ⌐ ⅝╢₉ 

27 10 ⱴ₈כ♥   ╩ ╢ↄ ⌐ ⅝╢₉ 

23 ╕≢│ ─₈ⱷ♦▫◌ꜟה◘▬◄fi☻◌ⱨ▼₉≤⇔≡ ⁹24

⅛╠│ ≤─ ≢₈ⱷ♦▫◌ꜟה◘▬◄fi☻◌ⱨ▼הⱠ◒☻♩₉≤ ╩ ⇔  

22 26 ⌐ ╢ ─ ⌐ ∆╢ ⁸ ☿fi♃כ  

 

 ╩ ≤⇔√ ≢─ ─   

22  23  24  25  26  27  

15 14 12 16 22 19 

β ⱷ♦▫◌ꜟה◘▬◄fi☻◌ⱨ▼הⱠ◒☻♩─ ╩ ╗⁹ ☿fi♃כ  

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

    ╩ ⇔≡™╢ │ ⇔≡⅔╡⁸ ⌐

╙ ⇔≡™╢⁹╕√⁸ │ ⇔≡™╢╙──⁸ ⌐

≢ ℮ ⅜ ⇔≡™╢⁹ 

     ─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉ 

ה  ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ₈ ─ ₉ 

 

ₒ29x₈ ╛ ⌂≥⌐╟╡ ה

╩ ∆╢⁹₉⌐ ╢  

 

─ ╩ ⌐⁸ ─ 10ה ╩

≤⇔≡ ⇔≡™╢ ⁹╕√⁸ ⅜

≢⅝√ │⁸ ─ ≤⇔≡ ∆╢ ╩ ⇔≡™╢⁹↕╠⌐⁸

≢ ∆╢₈ ◖fi♁כ◦▪ⱶ№⅝√₉ ─

┼╙ ╩ ⇔≡⅔╡⁸ ═ 804 ─ ⅜ ⇔≡™╢

⁹ 

⌂⅔⁸ ≤ ⅜ ≢ ⇔√₈ ♥◐☻♩₉│⁸

┼─ ╛ ─ ≤⇔≡ ↕╣≡™╢⁹ 
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 ─  

 22  23  24  25  26  27  

 5 6 3 4 1 4 

 16 30 11 0 0 16 

 

 

 ◖fi♁כ◦▪ⱶ№⅝√┼─  

 22  23  24  25  26  27  

 10 13 10 7 8 7 

 132 156 117 169 130 100 

◖fi♁כ◦▪ⱶ№⅝√  

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

 ─ ╩ ≤⇔≡ ⇔≡™╢╒⅛⁸

₈ ◖fi♁כ◦▪ⱶ№⅝√₉ ─ ┼╙ ╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹  

ₒ ⌐ ∆╢ ─№╢ ₓ 

⌂⇔ 

 

ₒ30x₈ ─ ∆╢ ה ╩ ↄ ⌐ ⇔

ה ╩ ╘╢⁹₉⌐ ╢  

 

─ ╩ ⌐ ↑ ╣≡⅔╡⁸ 22 ⅛╠ 27

─ ⌐⁸ ═ 159 ╩ ↑ ╣≡™╢ 10 ⁹╕√⁸

≢ ℮ ╙ ⇔≡⅔╡⁸ ⌐ ⌐≈™≡│⁸ 23

⌐ ↕╣√ ☿fi♃כ ⌐⅔™≡⁸ ┼─

╩ ═ 125 ⇔≡™╢⁹ 11 ⁹↓─╒⅛⁸ ≢│⁸

─ ╩ ⌐ ∆╢↓≤╩ ≤⇔√ ─₈♥◒ⱡⱨ▼☻♃₉

╩ ─ ≢ ⇔≡⅔╡⁸ 27 │ 400 ⅜ ⇔≡

™╢⁹╕√⁸ ⌐ ∆╢ ╩ ╘⁸ ≥╙√∟⅜ ╩ ╢ ─ ≤

∆╢↓≤╩ ≤⇔≡⁸ ╖⌐₈ ≥╙ ╩₉כ♦ ⇔⁸ ─

╛ ⁸ ⌂≥─ ╩ ∫≡™╢ 12 ⁹ 

↑─ ≤⇔≡│⁸ ⁸ ꜠ⱬꜟ─ ╩ ∆╢

┘ ⇔ ₈ ▪♪Ᵽfi☻♩כ◔ꜙ♦◄ꜞה◦ꜛfiה◌ꜞ◐ꜙꜝⱶ

₉⁸ ─ ≢№╢

╩ ⇔≡™╢⁹ │ 25 ⁸ 26 ─ ╩

≡⁸ 27 ⅛╠ ╩☻כ◖ ↑ ⇔≡⅔╡⁸ ⁸ ⁸ ≢ ═

21 ⅜ ⇔≡™╢⁹╕√⁸ ⁸ ┘ ─ ⅛╠⌂╢₈

⌐ ∆╢ ₉⌐≡ ╩ ∆╢↓≤≢⁸ ⌐☼כ♬

∫√ⱪ꜡◓ꜝⱶ╩ ⇔≡™╢⁹ │ ≤⇔≡ כ◖

☻ ↑⁸ ™ ─ ╩ ↑ ╣≡™╢⁹ ─╒⅛ ⁸ ⁸

╩◓fiꜞכ◒☻≢ ∫≡⅔╡⁸ ⌐ 169 ⅜ ⇔⁸ ─

⅜ ─ ╩ ↑≡™╢⁹ 

↕╠⌐⁸ ≢│ ↑ ╩ ⇔≡™╢

13 ╒⅛⁸ ≢│◦Ⱶꜙ꜠כ◦ꜛfi ☿fi♃כ

24 ╩ ─ ⌐ ∆╢⌂≥⁸ ⌐⅔™≡╙⁸

─ ∆╢ ╩ ⌐ ⇔≡™╢⁹ 
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 10  

 22  23  24  25  26  27   

 2 1 1 1 2 3 11 

 10 16 21 23 25 24 123 

 0   3 0 5 11 

∕─  3 2 3 1 1 2 14 

 15 20 27 28 28 34 159 

 ☿fi♃כ  

 

 11 ⌐ ∆╢ ─          

 23  24  25  26  27   

ה  0 5 6 4 8 23 

ה  1 19 27 14 8 69 

 0 6 2 4 6 18 

∕─  6 2 2 1 4 15 

 7 32 37 23 26 125 

( ה )  

 

 12 ≥╙ ─כ♦  

 22  23  24  25  26  27  

 72 88 92 104 117 112 

 179 218 222 244 275 258 

ה  

 

 13 ⌐⅔↑╢ ─       

 22  23  24  25  26  27  

↑        

☺ꜙ♬▪◘▬◄fi☻☻◒כꜟ       

       

 ►▼Ⱪ◘▬♩  

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

    ↑⌐│ ╛ ⁸ ↑⌐│

╛ ⌐╟╡⁸ ─ ∆╢ ה ╩ ↄ ⇔≡™╢⁹

⌐⁸ ☿fi♃כ ─ │ ⌐╙ ╩ ╣≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹ 

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉ 

 ₈ ─ ₉ 

ה  ₈ ─ ₉⁸ ₈ ─ ₉ 

ה  ₈ ─ ₉ 

 

ủ ₈ ─ ╩ ∆╢⁹₉─  

 ∆╢ ─  

ₒ31x₈ │ ⇔≡ ─ ╩ ⌐

╣≈≈ ה ה ╩ ℮⁹₉⌐ ╢  

 

₈ ₉╩ ⇔≡⅔╡⁸ ─

⁸ ╩ ⌐ ⇔≡™╢⁹ 

ⱪ꜡☺▼◒♩ ─ ╩ ⇔≡⅔╡⁸
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₈ ה ─ ┼─ ╩ ⇔√ ה ─ ₉ ⁸

⌐ 21 ⅜ ↕╣≡™╢⁹ 26 ⌐│₈

₉╩ ⇔≡ ™⁸ꜝ▬☿fi☻ה ⌂ ≈─ ≡™≈⌐☼כ◦

┘ ╩ ∫√⁹╕√⁸ ╩⁸

─ ≢ ⇔√ 23 ╩ ⅝ ⇔≡⅔╡⁸ 27 │ ה

⅛╠ ⅜ ∏≈ ≢ ╩ ⇔⁸ ⅛╠╙ ┼

⅜ ∏≈ ⅝⁸ ╩ ∫≡™╢⁹ 

⌂⅔⁸ ⌐│ ┼ ≤⇔≡ ╛♩▬꜠♇♩

ⱭכⱤ⁸כ Ⱪכ♩☻ ─ ╩ ∆╢⌂≥⁸ ≢─ ╩ ∫≡™╢⁹ 

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

    ⌐╟╢ ⱪ꜡☺▼◒♩ ╩ ⇔≡

™╢╒⅛⁸ ╙ ↕╣≡™╢⁹╕√⁸ ⌐│

╙ ∫√⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹  

ₒ ⌐ ∆╢ ─№╢ ₓ 

⌂⇔ 

 

ủ ₈ ≤─ ╩ ⇔ ─ ⌐ ∆╢⁹₉─  

 ∆╢ ─  

ₒ32x ₈ ─ ≤ ⇔ ₈ ≠ↄ╡₉

─ ╩ ∟ → ⌐ ╡ ╗⁹₉⌐ ╢ ₒἙₓ 

 

23 ⌐ ⇔√ ☿fi♃כ╩ ⌐ ╩ ⇔≡™

╢⁹ ☿fi♃כ⌐│ ≤ ⅜№╡⁸ ≢│ ⅜

╙≈ ה ╩ ⌐ ┼ ⇔⁸ ─↕╠⌂╢ ⌐

∆╢↓≤╩ ⌐⁸ ה ⁸ ⁸◘♥ꜝ▬♩ ⌂≥╩ ∫

≡™╢⁹ ≢│ ╠⅜ ╩ ™⁸ ⌐ ™ ╩

≢⅝╢╟℮⌐⌂╢↓≤╩ ⌐⁸ ה ┘ ה ╩ ∫

≡™╢⁹ 

⌐⅔↑╢ ─ ─ ≤⇔≡│⁸ 21 ⌐ ⇔√

⌐ ⅎ⁸ 22 ⌐ ⇔√ ⁸

25 ⌐ ⇔√ ⌂╕│→ ⅜№╢⁹ ⌐│

╛ ⌂≥─ ╩ ≈ ╩ ⅝⁸ ה

ⱪ꜡◓ꜝⱶ₈ Ⱶ♬Ⱶ♬ ₉ ⁸ ↔≤⌐ №╢ ╩

⇔≡™╢⁹ ╩ ∆╢√╘─ ╙ ≢ ╦╣≡⅔╡⁸ ≢

№╢∆™⅛─ ⅝∆™⅛ ╛ⱱ♇ⱪ─ ─ ⌐ ∆╢

┘ ⁸ ≢№╢ ╩ ⇔√ ─ ┘

⌂≥─ ⅜ ╦╣≡™╢⁹ 

╕√⁸ ⌐⅔™≡│⁸ ≤─ ה ⌐╟╢ ┼─

┘ ─ ┼─ ╩ ⇔⁸ 22 ⅛╠ ⱴכ♥ ┘

╩ⱴכ♥ ─ ⁸ ⅛╠ ⇔≡™╢

14 ⁹ │ ╩⅛↑≡ ╡ ╖⁸ │ ה ⌐╟╡

┼ ∆╢≤≤╙⌐⁸ ╩ ↄ ┼ ∆╢ ≤⇔≡⁸

╩ ⇔≡™╢⁹ 

⌂⅔⁸ 25 ⌐│⁸↓╣╕≢ ╩ →≡⅝√ ┘ ≤─

╩ ⌐ ⇔√₈ ─ ₉⅜ ↕╣≡⅔╡⁸ ⅎ≡⁸

27 ⌐│₈ ─ ⌐╟╢ ₉⌐ ↕╣≡™╢⁹ 

≤─ ⌐≈™≡╙⁸ ≢ ─ ⌐≈⌂⅜╢ⱥfi♩╩ ⇔⁸

⇔ ℮₈ ▬Ⱪ♬fi◓◘꜡fi№⅝√₉╩ 24 ⌐⁸ ⁸ ⁸

ה ╒⅛ ⅜ ⌐ ⇔⁸ ה ⅜ ה─╙╢∆
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↓≤ ה ה ה ╛fiꜛ◦כ♥ⱪ꜠♀fi─☼כ♬⁸≡™≈⌐

╩ ℮₈ ╩ ╢ ₉╩ 26 ⌐ ∟ →⁸ ⌐ ⇔≡

™╢⁹ 

 

 14 ⱴכ♥ ┘ ⱴכ♥  

  ⱴכ♥ 

22  

 

─ ⌐ ∆╢   

⌐⅔↑╢ ⌐ ∆╢   

23  ♩♇ⱪ☻ⱳכ♠╩ ⇔√╕∟≠ↄ╡  

⅜ ה ⌐ ⅎ╢ ⌐≈™≡  

╢╟⌐ⱶ☼ꜞכ♠הfiכꜞ◓ ↑ ╣⅜ ─ ⌐

ⅎ╢  

 

─ ─₈ ₉╩ ∆╢  

24  ≤ Ί ≤ ╩ ⇔√ ⅔↓⇔  

⌐⅔↑╢ ≤∕─   

╩ ⇔√⁸ ─ ≠ↄ╡⌐ ∆╢   

─ ≤ ⌐ ∆╢   

≤ ─ ⌐≈™≡  

⌐⅔↑╢◦♥▫☼fi◦♇ⱪ Ί₈┤╢↕≤ ₉≤─ ⌐

⇔≡Ί 

 

⌐⅔↑╢ ─ ≤◖Ⱶꜙ♬♥▫   

─ ≤ ≠ↄ╡⌐ ∆╢   

⌐⅔↑╢ ─ ┘   

 

25  ⌐⅔↑╢⌐⅞╦™ ─ ≤ ─ ╡ ╖─▪

▬♦▫▪ 

 

⌐⅔↑╢ ⅔╟┘ 60 ⅛╠ 65 ─ ≥☼כ♬

─ ≤─ ⌐≈™≡ 

 

─ ⌐⅔↑╢ ≥☼כ♬─ ─

─√╘─ ⌐≈™≡─ ▪fi◔כ♩ ꜙfi♃ⱦ▬ה

כ ⌐╟╢  

 

⌐⅔↑╢ ↑ ⅔╟┘ ⱪ꜡◓ꜝ

ⱶ ≤ ─ Ί ─ ⅔╟┘ ה ╩

≤⇔√ ⅛╠Ί 

 

 

26  ─ ⌐≈™≡  

 

⌐⅔↑╢ ⌂ ─   

ICT ╩ ⇔√ ה ─ ⌐╟╢ ⸗♦ꜟ─

⌐≈™≡ 

 

⌐⅔↑╢ ─ ╡   

27  ⌐ ∆╢ ≤   

─ ≢─Ⱳꜝfi♥▫▪ ╩ ∂√ ⌐ ∆╢ ≤

 

 

─ ⱴכ♥ http://www.akita - u.ac.jp/eduhuman/eventa/img/pro0255_03_dl.pdf  

 

   ─  ⅜ ≢№╢⁹ 

    ☿fi♃כ╩ ∟ → ╩ ⇔≡™╢╒⅛⁸

╩ ≤⇔≡ ⌐ ↑√ ⅜ ╦╣≡™╢⁹↓╣╠─ ╩

⌐₈ ─ ₉⅜ ↕╣≡™╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹  
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ₒ ⌐ ∆╢ ─№╢ ₓ 

ה  ₈ ─ ₉ 

ה  ₈ ─ ₉ 

 

ₒ ∆╢ ה ⁸ ₓ 

₈∆™⅛─ ⅝∆™⅛ ╛ⱱ♇ⱪ─ ─ ⌐ ∆╢

₉⌐ ∆╢ ⱴכ♥  

ה  12Ί Ί ⱴכ♥ ─

╩ ⇔√ ─  

₈ ╩ ⇔√ ─ ₉⌐ ∆╢ ⱴכ♥  

ה  12Ί Ί24 ⱴכ♥ ⅜

≈ ─ ┘∕─  

 

ᵒ ╣√ ┘ ╩ ∆╢  

   ( ╣√ ) ⌐ ≈─ ╩ ⇔⁸ ⌐⅔↑╢ ─

≤⇔≡⅔╡⁸↓╣╠─ ╩ ⌐₈ ─ ₉⅜

↕╣≡™╢⁹ ₒ32x  

   ( ╩ ∆╢ ) ⌂⇔ 

   ( №╢ ) ☿fi♃⁸≡™⅔⌐כ ⌐⅔↑╢ ╩ ↕∑╢

√╘⁸ ╛ ≢─ ⌐ ⇔⁸

╛ ╩ ⇔≡™╢╒⅛⁸ ─ ה ╩ ∫

≡™╢⁹ ₒ28x  

 

( ) ₈ ⌐ ∆╢ ₉─  
 

  ᵑ ─  
ủ ₈ ╩ ⇔ ╛ ─ ↑ ה╣ ╩ ⇔ ≤

⇔≡ ∆╢ ╩ ∆╢⁹₉─  

   ∆╢ ─  

ₒ33x₈ ─ ┼─ ╛ ─ ╩ ∆╢√╘─

╩ ∆╢⁹₉⌐ ╢  

 

23 ⌐₈ ₉╩ ⇔⁸ ─ ⌐

╢ ╩ ╗ ╩⁸ ⌐≈⅝▪☺▪ ⁸ ⁸ ⁸

▪☺▪ ⁸∕╣ ─ 10 ╩ ⌐ ⇔≡™╢⁹ 27 │

─ ⅜↓─ ╩ ⇔⁸ ╩ ⇔√⁹ ☿fi♃כ─

╙⁸ 21 ─ ⅛╠ 23 ⌐│ ⌐ ⇔⁸ ┼─

ה ╩ ∆╢ ─ ╩ ↕∑≡™╢⁹↓╣╠─ ⌐╟╡⁸

22 │ 21 ∞∫√ ┼─ ה ─ │⁸ 27 ⌐│

26 ⌐ ⇔≡™╢⁹ 

╕√⁸ 23 ⌐│₈ ⌐⅔↑╢ ⌐ ∆╢ ה ₉⁸

⌂ ┼─ ╩ ⇔√₈ ⌐⅔↑╢ ה ⱴ♬ꜙ

▪ꜟ₉ ┘₈ ●▬♪Ⱪ♇◒₉╩ ⇔⁸

╩ ⇔√⁹ 27 ⌐│⁸ ≢ ╦╣╢ ⱨ▫כꜟ♪꞉כ◒⅜

⌐ ╦╣╢↓≤╩ ≤⇔√₈ ⱴ♬ꜙ▪ꜟ ₉─ ⅜ ↕╣≡⅔╡⁸

┘ ⅜ ⌐ ≢⅝╢╟℮ ⇔≡™╢⁹ 

⌐⅔™≡│⁸ 21 ⌐Ɫ꞉▬ ┼ ─ ╩ ⇔≡ ⁸

22 ⅛╠│◌ꜞ▪ꜞ ┘ ⁸ 23 ⅛╠│

ꜟכꜞ ⁸↕╠⌐ 26 ⅛╠│ ▪fi♄כ♁fi⅜╪☿fi♃כ┼─

╩ ∫≡⅝√⁹ ─ ⌐ ⇔≡│⁸ ╟╡ ⌐≈⅝

20 ╩ ⌐ ⇔≡™╢⁹↓╣╠─ ⌐╟╡⁸ 21 │ ∞∫√



  

50  

│⁸ 27 ⌐│ 11 ⌐╕≢ ⇔⁸

╙ ↑ ╣≡™╢⁹ 

⌂⅔⁸ 24 ⌐ ─ ≤⇔≡ ╘≡ ╩ ⇔√ Ⱪכ♃fi

≤│⁸ ⌐ ≢ ╩ ╘≡⅔╡⁸ 25 ⅛╠ ─

╩ ∆╢≤≤╙⌐⁸ ─ ─ ╩ ⇔≡™╢⁹ ─

⌐ ⇔≡│⁸ ╟╡ ⌐≈⅝ 10 ╩ ⇔≡™╢⁹ 

 

   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

    ₈ ₉─ ⁸ ☿fi♃כ

─ ⌐╟╡ ╩ ↕∑⁸ ┼─ ה ─ ⅜

⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹  

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉ 

 ₈ ה ₉ 

 ₈ ה ₉ 

 

ₒ34x₈ ↑ ╣ 200 ╩ ⇔ ↑ ╣─√╘

─ ה ╩ ∆╢⁹₉⌐ ╢  

  

22 ≢ 151 ≢№∫√ │⁸ 24 10

≢ 200 ╩ ⇔⁸ 27 ≢│ 229 ╩ ↑ ╣≡™╢

15 ⁹ 

☿fi♃כ─ │ ╩ ⇔≡⅔╡⁸ 21 │

20◒ꜝ☻∞∫√ ┼─ ◒ꜝ☻╩⁸ 27 │ 26◒ꜝ☻╕≢ ↕∑

≡™╢⁹╕√⁸ 26 ⅛╠│⁸ ⁸ ⁸ⱳ☻♩♪◒♃כ ≤⇔≡

╣╢ ⌐ ⇔⁸ ◌►fi☿ꜞfi◓⁸ ⱪ꜡◓ꜝⱶ─

⁸ ⌐ ⌂ ╩ ∫≡™╢ 16 ⁹ 

─ ≤⇔≡│⁸ ∆╢ ↑─ ╩ ∆═ↄ⁸

≢ ╡ →√ⱴfi◦ꜛfi╩ ≤⇔≡ ∆╢ ╩ 24 ⅛╠

⇔≡⅔╡⁸ 27 ≢ 18 ╩ ⇔≡™╢⁹╕√⁸

↑─ ╛ ─ ⁸ ≢─ ╙ ∫≡™╢

17 ⁹ 

╕√⁸ 22 ⌐│ ≤ ⁸ ─ ╩↕╠⌐ ╘╢√╘⁸

₈ ꜝ►fi☺₉╩ ⇔√⁹ ─ ☻Ɑכ☻≤⇔≡ ∆╢≤≤╙

⌐⁸10 ─ ≤ ╩ ⇔⁸ ה ⅜ ╩

⌐ ═╢ ≤╙⌂∫≡™╢⁹↕╠⌐⁸ 23 ⌐│ ─ ⁸

─ ╩ ™⁸ ─ ⌂ ה ╩ ⇔≡™╢⁹ 

    

 15 ┘ ─       

 22  23  24  25  26  27  

 151 161 185 197 191 210 

 165 175 211 207 195 229 

     

 

 16 ─ 27  

  ═  

 ┼─  54 

─┼ כ♃כꜙ♅ ┘  54 
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 17 ┼─ ≢─ 27  

  ═  

 

╩ ≤⇔√ ─  
7 

 

╩ ≤⇔√ ─  
1 

 

 

   ─  ⅜ ≢№╢⁹ 

    ⅜⁸ ⌐ →╢₈ ↑ ╣ 200

₉╩ ⇔≡™╢╒⅛⁸ ┼─ ⁸ ╙ ↕∑≡™╢⁹ 

─↓≤⅛╠⁸ ⅜ ≢№╢≤ ∆╢⁹  

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉ 

 ₈ ₉ 

 

ₒ35x₈ ╩│∂╘≤⇔√ ─ ↑ ╣

─ ≤─ ─ ╩ ⌐ ∆╢√╘ ╩ ╛∆⁹₉⌐ ╢  

 

⌐ ≠ↄ ─╒⅛⁸ ⱪ꜡◓ꜝⱶ₈ ⌂

ⱪ꜡◓ꜝⱶ₉╩ 23 ⅛╠ ⇔≡⅔╡⁸⸗fi◗ꜟ⁸◌◙ⱨ☻♃

fi ─ ─ ─ ╩ ↑ ╣≡™╢⁹ 26 ⌐│⁸ ⱪ

꜡◓ꜝⱶ⌐ ⇔√ ⅜⁸ ꜝ◓꜡fi◓ⱪ▫♦כꜞ

ⱶ┼ ⇔≡™╢⁹ 

≤─ ╛ ─√╘─ ─ ≤⇔≡⁸ ╛

╩ ⌐ ⇔≡™╢⁹ 24 ⌐ ─ ₈

⸗fi◗ꜟ ₉╩⸗fi◗ꜟ ⌐ ⇔√╒⅛⁸♃▬ ⌐

⁸▬fi♪Ⱡ◦▪⌐ ⁸ 27 ╕≢⌐ ╩ ⇔≡™╢⁹ 

⌂⅔⁸ ≤─ ─ │⁸ 21 ─ 15◌ 35 ⅛╠⁸

27 ⌐│ 29◌ 56 ┼ ⇔≡⅔╡⁸ ⌐ ≠ↄ ⅛╠─

╙⁸ 21 ─ 14 ⅛╠⁸ 27 ⌐│ 53 ≤ ⌐ ⇔

≡™╢⁹ 

╕√⁸ 26 ⌐ ⇔√ ≢│⁸ ≢ ─

╩ ↑≡™╢⁹ 26 ⁸ 27 ≤╙ ╩ √⇔≡⅔╡⁸

⸗fi◗ꜟ╛ⱴ꜠כ◦▪ ⁸ ╩ ⌐ ╩ ↑ ╣≡™╢⁹  

↕╠⌐⁸ 23 ⌐│ ה☻● ≤

⌐⅔↑╢ ה ╩ ⇔⁸♃fi◙♬▪⁸ⱴꜝ►▬⁸⸗◙fiⱦכ◒⅛

╠ ╩ ↑ ╣√╒⅛⁸ ─

─ ╩ ↑⁸⸗fi◗ꜟ ⁸ ◌◙ⱨ☻♃fi ┘Ⱳ♠꞉♫

≤™∫√ ⅛╠─ ╩ ↑ ╣⁸ ≤ ╩

∫√⁹ 24 ⌐│⁸ ─₈ ₉⌐

☿fi♃₈─כ ⱨ꜡fi♥▫▪ ⌐╟╢꜠▪ⱷ♃ꜟ

₉⅜ ↕╣⁸ ≤ ⇔≡⁸⸗fi◗ꜟ ⁸

◌◙ⱨ☻♃fi ┘Ⱳ♠꞉♫ ≤─ ╛ ╩

⇔√⁹ 

ⅎ≡⁸ 26 ⌐│⁸ ⅜ Ⱶ♇◦ꜛfi≤⇔≡⸗◙fiⱦכ◒╩

⇔√ ⁸ ┘⸗◙fiⱦכ◒ ∟ ™─ ♪fi⸗ה♪ꜟ▪▲♪◄⁸

Ⱡכꜝ ≤ ╩ ⇔√⁹⸗◙fiⱦכ◒│ ⌂ ⌐ ╕╣√

≢№╡⁸ ⁸ ╩ ⇔√ ⁸ ⌂≥ ₁⌂ ≢─

ה ╩ ∫≡™╢⁹ 
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   ─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

    ≤─ ⅜ ⇔√╒⅛ ⅛╠─ │

⌐ ⇔√⁹ ⌐ ≠ↄ ⌐ ⅎ⁸₈ ⌂

ⱪ꜡◓ꜝⱶ₉⌐╟╡ ⅛╠ ╩ ↑ ╣≡™╢⁹╕√⁸ ─

╩ ⇔⁸ ─ ╩ ↑≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹  

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ₉ 

 ₈ ₉ 

 ₈ ─ ₉ 

 

ủ ꜟⱣכ꜡◓₈ ─ ≢ ⌐ ⅛╣√ ≤⇔≡ ⌂ ╩

∆╢⁹₉─  

 ∆╢ ─  

ₒ36x₈ ─ ⌂ ╩ ⌐∆╢√╘⌐

┘ ┼™ ╩ ∆╢⁹₉⌐ ╢  

 

20 ⅛╠ ╩ ∫≡⅔╡⁸ 22 ⅛╠ 27

╕≢─ ≢⁸17 ─ ╩ ┼ ⇔≡™╢⁹ ╩ ⌐

⌐╟╢ ╩ ⇔⁸ ─ ╩ ↄ ⇔≡™╢╒⅛⁸ 24

⌐│ ╩ ≤⇔√▪fi◔כ♩ ╩ ↑⁸ ╛ ╩ ∆╢⌂

≥ ⅜ ╕╢╟℮ ⇔≡™╢⁹ 

┘ ╙⁸ 22 │ 10 ⁸ 20

⅛╠⁸ 27 ⌐⅔™≡│∕╣∙╣ 18 ⁸29 ⌐ ⇔≡™╢⁹ 23

⌐│ ה ─ ─ ⅝≤⇔≡⁸ Ɫfi♪Ⱪ♇◒╩

≢ ⇔≡⅔╡⁸ ה ─ ⌐≈™≡╙ ⇔≡™╢⁹ 

☿fi♃⁸│≢כ ─ ╩ ⇔≡ ℮ ◦fiⱳ☺

►ⱶ╩ ┘ ≢ 23 ⅛╠ ⇔≡⅔╡⁸ 27 ─

◦fiⱳ☺►ⱶ≢│ ╩ ┼™⇔⁸ ═ 100 ⅜ ⇔≡™╢⁹╕√⁸

25 ⌐│ ≤ ─ ╩

⇔≡⅔╡⁸ ⌐ ≠™√ ─ ╛⁸ ─ ↑

╣⌐╟╢ ─ ה ─ ╙ ∫≡™╢⁹↕╠⌐⁸

26 10 ⌐│ ╩ ⇔√ ≤ ⇔⁸

Ᵽfi◖◒ ⌐₈ Ᵽfi◖◒ ₉╩ ⇔√⁹ ∂ↄ♃▬

⌐ ⇔≡™╢₈ fi◖fi꜡ꜝꜙ♅ה ₉⅜ ⌐ ⇔≡

™╢─⌐ ⇔≡⁸ │ ▪☺▪ ⌐⅔↑╢ ≤⇔≡⁸ ─

≤─ ┘ ─√╘─ ╩ ∫≡™╢⁹ 

 

─  ⅜⅔⅔╗⌡ ≢№╢⁹ 

    ⌐≈™≡⁸▪fi◔כ♩⌐╟╡ ה ⅜ ╠

╣≡™╢╒⅛⁸ ⅛╠─ ┼™╛ ⌐ ≠ↄ ⌂≥─ ╙

⌐ ↕╣≡™╢⁹ 

─↓≤⅛╠⁸ ⅜⅔⅔╗⌡ ≢№╢≤ ∆╢⁹  

ₒ ⌐ ∆╢ ─№╢ ₓ 

 ₈ ה ₉ 

 ₈ ─ ₉ 

 

ᵒ ╣√ ┘ ╩ ∆╢  

   ( ╣√ ) ⌐╟╢ ↑ ◒ꜝ☻─

╛ ─ ⁸ ─ ╩ ™⁸
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─ ⌂ ה ╩ ⇔√╒⅛⁸

↑─ ┘ ─ ≢─ ╙ ™⁸ ≤

⇔≡™√ ↑ ╣ 200 ╩ ⇔≡™╢⁹

ₒ34x  

   ( ╩ ∆╢ ) ⌂⇔ 

   ( №╢ ) ⱪ꜡◓ꜝⱶ₈ ⌂ ⱪ꜡◓ꜝⱶ₉⌐

╟╡⁸ ─ ─ ╩ ↑ ╣≡™╢⁹

ₒ35x  

         ≤─ ╛ ─√╘─ ─ ≤⇔≡⁸

▪☺▪⌐ ≈─ ╩ ⇔≡™╢⁹

ₒ35x  

         ─ ≤⇔≡│ ╘≡ Ⱪכ♃fi ≤ ╩

⇔⁸ ─Ⱪכ♃fi┼─ ╛⁸Ⱪ

fi♃כ ─ ╩ ™≡─ ≢─

⁸ ⌐ ╩ ∫≡™╢⁹

ₒ33x  


