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1. │∂╘⌐ 

 ⅜ ⌐ 28 7 ⌐ ↕╣⁸∕

─ ≤⇔≡ ☿fi♃כ⅜ 3 ⅜ ⇔⁸ 31 3 ⌐

⅜ ⌐ ⇔╕⇔√⁹↓─ ⁸ ╩ ™⁸ √⌐ 5 ─ ⅜ ╘╠╣╕⇔

√⁹↓╣╙└≤ⅎ⌐⁸ ╩ ∫≡ ™√ ─ ⁸╕√⁸ ─ ⁸∕

⇔≡⁸ ⌐↔ ™√ ─↔ ─ ≢№╡╕∆⁹☿fi♃כ╩ ⇔⁸↓↓⌐

ↄ ⇔ →╕∆⁹ 

 ↕≡⁸ 30 ─ ╩ ╡ ∫≡╖√™≤ ™╕∆⁹ │⁸

30 10 ⅛╠ √⌐ ⌐ ↕╣√ ╩ ≤

⇔≡⅔ ⅎ⇔╕⇔√⁹╕√⁸↓─ ⁸ ≤─ ╩ ⇔⁸

─ ─ ⌐⅔↑╢ ╩ ⇔╕⇔√⁹ 30 ⌐│⁸

≢│ ╦∑≡ 24 ─ ╩ ⇔╕⇔√⁹∕╣╠─ ⌐│⁸ ⅛╠

1,198 294 ⁸ 904 ╙─ ╩ ╢↓≤⅜≢⅝⁸ ╙ ⌐

≤⇔≡─ ╩ √∆↓≤⅜≢⅝√╙─≤ ⅎ≡⅔╡╕∆⁹ ⌐⁸◌

ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ│ ↄ─ ╩ ⌐☼כ♬⁸╘ ∂√ ─

─ ≈≤⇔≡ ↕╣⁸ ⱪ꜡◓ꜝⱶ│ ─ ╙ ⌐ ⇔≡⅔╡╕∆⁹

╕√⁸ ─ ⌐ ╩ ↑√ ─ ─ ⌐≈™≡╙⁸ ⌐⅔™≡

─ ⅛╠ ≤↕╣╢ ─ ╕≢ ™ ╩ ™⁸ ⅝ ↄ ≢∕

╣╠─ ╩╙≤⌐ ╩ ╖ ∆═ↄ ₁≤ ╩│∂╘╕⇔√⁹ 

 ╙ ╕╡ ≤⌂╡╕⇔√⅜⁸ ₁ ☿fi♃כ╙ ⅛╠

⁹√⇔╕╡⌂≥≥↓╢∑↕♩כ♃☻╩ ⅝ ⅝⁸ ⌐ ≤↕╣╢ ⁸FDה

SD⁸ ⱪ꜡◓ꜝⱶ╩ ∆╢√╘⁸☿fi♃כ ⁸ ⇔≡╕™╡╕

∆⁹ ⅛╠─ ╦╠⌠↔ ≤↔ ╩⅔ ™⇔≡⁸↔№™↕≈⌐ ⅎ↕∑≡™√∞⅝╕

∆⁹ 

 ≤╙╟╤⇔ↄ⅔ ™™√⇔╕∆⁹ 

 

 

  ☿fi♃כ  
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2. ⌐≈™≡ 

2-1.  

 28 7 ⌐ ⅜ 1₈

₉≤⇔≡ ↕╣√↓≤⌐ ™⁸ ╩ ℮₈ ☿fi♃₉2כ⅜ ⇔√⁹

≢│⁸ ─ ⅜ ⱴⱠ☺ⱷfi♩╛ ◦☻♥ⱶ ╩ ℮√╘─ ╩

∆╢↓≤╩ ⇔≡⁸ 

ᵑ ─ ╩ ⅎ√ ─ ╩ ≤⇔√ꜞⱬꜝꜟ◘▬◄fi☻  

ᵒ ▪◒♥▫Ⱪꜝכ♬fi◓ ╛ ♦◙▬fi─ ≤ ╩ ≤⇔√  

ᵓ ─ꜞכ♄כ◦♇ⱪ╛ ⱴⱠ☺ⱷfi♩╩ ⅎ╢ ─ ╩ ≤⇔√  

─ 3 ⌐⅔™≡ FD/SD ─ ≤ ╩ ∫≡™╢⁹ ≤⇔≡│⁸∕╣∙╣─ ⌐ ∆

╢₈ꜞⱬꜝꜟ◘▬◄fi☻ ₉₈ꜟכꜙ☺⸗ ₉₈ꜟכꜙ☺⸗ כꜙ☺⸗

ꜟ₉─ 3 ╩ ↑≡™╢⁹ 

 

 

1 ─  

  

                                                   
1 ⌐≈™≡ http://www.mext.go.jp/a_menu/koutou/daigakukan/1292089.htm  

2 ☿fi♃כ►▼Ⱪ◘▬♩ http://www.artsci.kyushu -u.ac.jp/~cfde/ 

http://www.mext.go.jp/a_menu/koutou/daigakukan/1292089.htm
http://www.artsci.kyushu-u.ac.jp/~cfde/
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2-2. ⱷfiⱣכ  

Ẽ  

ה    ה ₒ 30 9 ₓ 

ה    ה ₒ 30 10 ₓ 

 

Ẽ  

    

      

      

      

   ▪♪Ⱶ♇◦ꜛfi☿fi♃כ   

      

   ☿fi♃כ   

      

ה       

    ☿fi♃כ ה   

    ☿fi♃כ ה  ⱴⱠ☺ⱷfi♩ 

      

      

      

      

 

Ẽ  

    

ה       

      

      

   ▪♪Ⱶ♇◦ꜛfi☿fi♃כ   

 

Ẽ ☻♃♇ⱨ 

    

      

    ♥◒♬◌ꜟ☻♃♇ⱨ  
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3. ─  

 30 │ 24 ─ FD/SD ╩ ⇔⁸ 1,198 294 ⁸ 904 ─

╩ √⁹ ╢↑⅔⌐ꜟכꜙ☺⸗ │ ─╟℮⌐╕≤╘╠╣╢⁹ 

 

Ẽ ꜞⱬꜝꜟ◘▬◄fi☻  ꜟכꜙ☺⸗

 ̧ ה ─ ⁸ ─ ╩ ⅎ√ꜞⱬꜝꜟ◘▬◄fi☻ ─ ─ ⌐ ∆╢

FD/SD ╩ 4 ⇔√⁹ 

 ̧ ─ ─ ╡╕≤╘⁸ ─ ╩ ≢№╢⁹ 

 

Ẽ ⸗☺ꜙכꜟ 

 ̧ PFFP ╩ ≢ ⇔√⁹ 

 ̧ ₈ ▪◒♥▫Ⱪꜝכ♬fi◓ ₉≤⇔≡▪◒♥▫Ⱪꜝכ♬fi◓─ ⌐ ∆╢☿Ⱶ♫כ╩

4 ⇔√⁹ 

 ̧ ⌐ ╩№≡√₈▬ⱡⱬכ◦ꜛfi ☿Ⱶ♫₉כ╩ 2 ⇔√⁹ 

 ̧ ꜝ▬♥▫fi◓ ⌐ ∆╢꞉כ◒◦ꜛ♇ⱪ╩ 1 ⇔√⁹ 

 ̧ ₈ ─ⱴⱠ☺ⱷfi♩ ⇔─ ™ ─ ⌐ ↑≡ ₉╩ ⇔√⁹ 

 

Ẽ ⸗☺ꜙכꜟ 

ợ ◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ 

 ̧ ₈◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ₉ ה ה 1 ╩ ⇔√⁹ 

 ̧ ≤─ ≢◦fiⱳ☺►ⱶ≤ ꞉כ◒◦ꜛ♇ⱪ─ 2 ╩ ⇔√⁹ 

ợ ▪♪Ⱶ♇◦ꜛfiה○ⱨ▫◘כ ⱪ꜡◓ꜝⱶ 

 ̧ ▪♪Ⱶ♇◦ꜛfiה○ⱨ▫◘כ ─ ≤⇔≡₈ 3  ▪♪Ⱶ♇◦ꜛfiה☻Ɑ◦ꜗꜞ☻

♩ ₉ ☿fi♃כ ╩ ⇔√⁹ 

 ̧ ⌐ ⇔≡─ ₈▪♪Ⱶ♇◦ꜛfi○ⱨ▫◘כ│⌂− ≤↕╣╢─⅛  

⌐⅔↑╢▪♪Ⱶ♇◦ꜛfi○ⱨ▫◘כ─ ₉₉╩ ⇔√⁹ 

 ̧ ◖fi♁כ◦▪ⱶ ≤─ ⌐╟╡⁸ 16 ⱨ◊כꜝⱶ ᵑ₈▪♪

Ⱶ♇◦ꜛfi ─ ₉╩ ⇔√⁹ 

ợ ▬fi☻♥▫♥ꜙכꜗ♅כ◘ꜞהꜟ♫ꜛ◦כ ⱪ꜡◓ꜝⱶ 

 ̧ ₈ IRה 2018₉╩ ⇔√⁹ 

 ̧ ₈IR ₉╩ 1 ⇔√⁹ 

 

Ẽ ∕─ ─◦fiⱳ☺►ⱶ 

 ̧ ◦fiⱳ☺►ⱶ₈ ה ⌐⅔↑╢ ─ ≤ ⌐╟╢ ┘≤▪◒♥▫Ⱪ

─כ♫כꜝ ₉╩ ⇔√⁹  
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3-1. FD/SD ─  

 30 ⌐ ↕╣√ FD/SD ┼─ ╩⁸ 28 ה 29 ─ ≤ ╦

∑≡ ∆⁹⌂⅔⁸ ⌐ ↕╣≡™╢ │∆═≡ ═ ≤⌂∫≡™╢3⁹ 

 

1 ─  

   ═  

H30 H29 H28 H30 H29 H28 H30 H29 H28 

4 56 56 19 148 333 61 294 551 85 

 57 52 35 197 164 72 224 194 79 

 15 16 6 30 26 13 36 38 14 

 168 89 71 342 195 110 482 219 122 

 3 1 1 10 2 1 10 2 2 

ה  39 23 12 53 31 18 56 36 23 

─  2 6 0 3 6 0 3 6 0 

 24 28 17 40 38 22 53 42 22 

 3 1 2 6 4 2 9 5 3 

 1 0 0 1 0 0 1 0 0 

 8 5 1 10 17 2 14 19 2 

 3 15 0 3 5 0 12 7 0 

⌂⇔    3 9 0 4 9 0 

℮∟ 5 (4) (22) (1) (24) (36) (2) (27) (45) (4) 

5 324 237 146 846 830 301 1,198 1,128 352 

3      2,678 

 

Â ⌐⅔™≡│⁸ ⌐ ⅛╠ ⌐ ↄ─ ╩ ╘√⁹∕─ ─ │

ꜟכꜙ☺⸗ FD/SD ┼─ ≢№∫√⁹◌ꜞ◐ꜙꜝⱶ ╛▬fi☻♥▫♥ꜙהꜟ♫ꜟ♫ꜛ◦כ

♅כ◘ꜞ IR ⁸∕⇔≡⁸▪♪Ⱶ♇◦ꜛfi ⌐ ∆╢ ┼─ ⅜ ╕∫≡™╢⁹ 

Â ─ ─ ≈≤⇔≡⁸ ─ ⅜ ™↓≤╙ →╠╣╢⁹ ─⅔⅔╟∕ 1

⅜ ≤™℮ ≢№╢⁹ 

 

  

                                                   
3 ↓↓≢│⁸ ⅔╟┘☻♃♇ⱨ╙ ≤⇔≡ ⇔≡™╢⁹ 

4₈ ₉─ │ ╩ ⇔≡™╢⁹ 
5 │ ₈1₉≢ ⇔≡™╢⁹ 
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2 ─ ═ ─ ─  

 

Â ⅛╠─ ═ │⁸ ╩ ⅝ↄ ∫√⁹ 

Â ⌐⁸ ≤ ה ─ ⅛╠─ ⅜ ⇔ↄ ™⁹ ה ⌐ ─ ⅛╠─ ╙ ╩ ∫√⁹ 

  

  

 
      

H30 H29 H28 H30 H29 H28 H30 H29 H28 H30 H29 H28 H30 H29 H28 H30 H29 H28 

 12 15 3 9 13 2 0 0 0 3 0 1 0 2 0 0 0 0 

 33 22 8 7 9 4 6 1 4 20 12 0 0 0 0 0 0 0 

 155 76 90 26 20 18 3 1 0 94 47 53 1 1 0 31 7 19 

 52 38 21 29 26 14 1 2 0 20 7 7 0 0 0 2 3 0 

 180 109 36 41 41 9 5 5 3 112 51 22 8 7 0 14 5 2 

 90 69 15 41 22 7 8 19 2 36 25 6 2 1 0 3 2 0 

 374 234 94 71 63 25 13 9 5 197 78 33 66 55 27 27 29 4 

 3 5 0 0 0 0 3 3 0 0 1 0 0 0 0 0 1 0 

 5 9 0 0 0 0 0 0 0 0 0 0 0 1 0 5 8 0 

 904 577 267 224 194 79 39 40 14 482 221 122 77 67 27 82 55 25 

3  1748 497 93 825 171 162 
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3 ─ ─  

 

Â ⌐ ═⁸ ⁸ ⁸ ה ⁸ ה ─ ↄ─ ⅛╠ ╩ ╘≡™╢⁹ 

Â ─ ─ ⅜ ⅎ≡™╢ 2 ⅜⁸ │ ┘≡™⌂™⁹ ─ꜞⱧכ♃כ⅜ ⅎ√↓≤╛⁸ ≤ ⌐ ⇔≡™╢

⅜☻כ◔ ↕╣╢↓≤⅜ ∞≤ ⅎ╠╣╢⁹ 

 

  

                                                   
6 ─ ╩ 1≈ ╪≢™╢⁹ 

  

 
      

H30 H29 H28 H30 H29 H28 H30 H29 H28 H30 H29 H28 H30 H29 H28 H30 H29 H28 

 5 6 3 4 5 2 0 0 0 1 0 1 0 1 0 0 0 0 

 13 10 5 4 3 3 3 1 2 6 6 0 0 0 0 0 0 0 

 85 43 47 13 8 6 2 1 0 47 27 31 1 1 0 22 6 10 

 23 16 11 10 9 6 1 1 0 11 5 5 0 0 0 1 1 0 

 66 48 22 7 10 6 2 2 2 43 25 13 7 7 0 7 4 1 

 35 24 9 9 8 4 3 6 1 19 8 4 2 1 0 2 1 0 

 93 84 48 10 9 8 4 5 1 41 18 17 26 34 20 12 18 2 

 2 5 0 0 0 0 2 3 0 0 1 0 0 0 0 0 1 0 

 3236 236 145 57 52 35 17 19 6 168 90 71 36 44 20 44 31 13 



10 

 

 

1 ─ 2  

Â ⌂ │⁸⅔⅔╟∕ ≤ ≢№∫√⁹ 

Â ⁸ ⁸ ה ─ ⅛╠─ ─ │ ╩ ⅝ↄ ∫√⅜⁸ ⅛╠─ │ ≤ ═≡⁸╛╛

⌂™ ≢№∫√⁹ 
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4 ─ ה ═ ⁸[ ] │ 29 ─  

 

 

Â ≤ ─ ⅜ 4 ╩ ╘√⁹ ⁸ ⁸ ╩ ╘╢≤⁸ ─ 6 ╩

╘≡⅔╡⁸ ─ ⅜ ≢№╢↓≤⅜ ⅛∫√⁹ 

Â 21% ╛ 9% ─ ╙№╡⁸ ─ ⅜№╢↓≤╙ ⅎ√⁹ 

 

 

5 ─ ה ∕─ ה ╩ ↄ ═ ⁸[ ] │ 29 ─  

 

 

Â ⌐⅔™≡│⁸ ─ ⅜ 5 ╩ ⅎ╢ ≤⌂∫√⁹ ꜟכꜙ☺⸗

FD/SD ┼─ ⅜∕─ ≢№∫√⁹ 

Â ─ ╙ 1 ╩ ⅎ√⁹↓─ │⁸ ─ ─ ≈≤ ⅎ╢⁹ 

 

  

ה   

 55 [136] 

 62 [137] 

 5 [16]  

 35 [71]  

 37 [35]  

 67 [80]  

 3 [17]  

 23 [38]  

∕─ ה  7 [21]  

ה   

 103 [62] 

 105 [72] 

 33 [27] 

 32 [11] 

 394 [136] 

ה  9 [15] 

 70 [53] 
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6 ─ │ ═  

 

 

7 ─  

 

 

 

 

 

 

  

  

 8 [22] 

 12 [12] 

 39 [37] 

  

 174 [155] 

⌡  94 [96]  

≥∟╠≤╙™ⅎ⌂™ 7 [10]  

╛╛  2 [3]  

 0 [0]  
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4. ▬fi♃ⱦꜙכ  

 ⅜ 30 ⌐ ⇔√ FD/SD ─ ╩ ═╢√╘⁸6 8 ─ ⌐▬fi♃ⱦꜙ

כ ╩ ∫√⁹ │ 31 3 ⅛╠ 6 ⌐⅛↑≡ ╦╣√⁹▬fi♃ⱦꜙכ ─

│ 60 ≤⇔⁸ ⌐≈™≡│ ≤─ ─ ≢ ⇔√⁹╕√⁸▬fi♃ⱦꜙכ

─ │ ─ ╩ ≡⁸IC ⌐כ♄כ◖꜠ ⇔√⁹ 

 ▬fi♃ⱦꜙכ ⌐⅔↑╢ ⌂ │ ≢№╢⁹▬fi♃ⱦꜙכ ⌐│⁸ ⅜

⇔√ FD/SD ─ ⱳ☻♃כ⌂≥ ╩ ⇔≡⁸ ╛ ╩ ⇔≡╙╠℮ ╩⇔√⁹╕√⁸

⌐ ∂≡⁸ ─ ╛ ╡ →√ ╙ ∫√⁹⌂⅔⁸ │ ⌐│ ⇔⌂⅛∫√⁹ 

 

ₒ▬fi♃ⱦꜙכ ₓ 

Ἑ⌂−⁸∕─ FD/SD ⌐ ╩ ∫√─⅛⁸ ⇔√─⅛⁹ 

 ─ ─ ╛ ⌐ ∆╢ ⌂≥⁹  

Ἑ ⇔√ FD/SD │ ≥℮∞∫√⅛⁹ 

 ╡∞∫√⅛⁸ ─ │⌂™⅛⁸⌂≥⁹  

ἙFD/SD ≢─ ┘ ⁸ ⁸ ⅎ ⌂≥ │ ↕╣≡™╢⅛⁹ 

 Ą≢⅝≡™╢─≢№╣┌⁸∕─ ╛ ⌂≥╩ ↄ⁹ 

 Ą≢⅝≡™⌂™─≢№╣┌⁸ ⅜ ╩ →≡™╢─⅛╩ ╢⁹ 

│ ⅜№╣┌ ↄⱪꜝ☻▪ꜟⱨ□─  

ה ⌐≈™≡≥℮ ∂≡™╢─⅛⁹ ⌂≥╩ ↄ⁹  

ה ∆╢ FD/SD ╛ⱴכ♥─ ⌐ ∆╢ │⌂™⅛⁹ 

─⧵ה ─◖ⱷfi♩│⌂™⅛⁹ 

 

 ⅛╠│⁸ 6 ─ ┼─▬fi♃ⱦꜙכ ╩ ─ ╩ ⌐ ∆

╢⁹⌂⅔⁸▬fi♃ⱦꜙכ ─ ™ ⇔│ ─ ╩ ⌂╦⌂™╟℮⁸ ⇔√⁹ 

 

ₒ ─ ₓ 

No.  ─  

A 31 3 14 ה   

B 31 3 22 ה   

C 31 3 29  C1 ה  

C2 ה  

D 5 16  D1הD2הD3 ה  

E 6 3  E ה  

F 6 6  F ה  
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A ה  

▬fi♃ⱦꜙכ 2019 3 14  

ₒ A⅜ ⇔√ FD/SD 30 ₓ 

Õ ▬ⱡⱬכ◦ꜛfi ☿Ⱶ♫₈כⱨ□◦ꜞ♥כ◦ꜛfi╩ ⅛⇔√ ┘─ ≠ↄ╡₉ 

Õ ▪◒♥▫Ⱪꜝכ♬fi◓ ⱪכꜟ◓₈ ─ כ♁◓☺≥ ₉ 

Õ 5  ◦fiⱳ☺►ⱶ₈ ה ⌐⅔↑╢ ─ ≤ ₉ 

Õ ◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ  

Õ ▪◒♥▫Ⱪꜝכ♬fi◓ ◒♇ꜞⱩכꜟ₈ ꞉כ◒◦ꜛ♇ⱪ₉ 

Õ ▪◒♥▫Ⱪꜝכ♬fi◓ ₈♦▫ⱬכ♩ ₉ 

Õ ▪◒♥▫Ⱪꜝכ♬fi◓ ₈♥◒♬◌ꜟⱪ꜠♀fi♥כ◦ꜛfi₉ 

Õ ꜞⱬꜝꜟ◘▬◄fi☻ FD₈↓╣⅛╠─ ה ╩ ⅎ╢ ≤ ⌐ ₉ 

Õ ◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ  

Õ ◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ

 ⁸ ⌐ ╘╢

A ⁸A │ 29 ─ ╦╡ ⅛╠⁸

ↄ─ FD/SD ⌐ ⇔≡ↄ╣≡™╢⁹A⅜

╘≡ ⇔√ FD/SD │ 30 3 ─

▪◒♥▫Ⱪꜝכ♬fi◓ ₈ICT ╩ ⇔

√▪◒♥▫Ⱪꜝכ♬fi◓ ╩ ⅎ╢₉≢№∫√⁹

∕╣ ⅛╠⁸▪◒♥▫Ⱪꜝכ♬fi◓ ⌐

╩ ⅝ ╘⁸ ╛ ─ ⅜ ╕╢⁸▪◒♥

▫Ⱪꜝכ♬fi◓⌐ ∆╢ ⌐╙ ⇔≡™√

∕℮∞⁹╕√⁸ ─ ≢╙Ⱨ▪▬fi☻♩ꜝ◒

◦ꜛfi⌂≥╩ ⇔≡™╢≤─↓≤≢№╢⁹ 

3 ↄ╠™ ⅛╠⁸₈ ⁸▪◒♥▫Ⱪꜝכ♬

fi◓ ™⌂₉≤™℮↓≤≢⁸ ╪≢⁸™╤™

╤ ⇔≡™√∫≡™℮ ⅜№∫≡⁹≢⁸₈∂

╚№⁸ ─ ≢╙⌂╪⅛╛∫≡⌂™⅛

⌂₉≤™℮↓≤≢⁹∕╣≢ ∫√≤™℮─⅜

⌂╪≢∆↑≥Ν 

 ⌐ ∫≡™╢ FD/SD ╩ ™√≤↓╤⁸₈♥

◒♬◌ꜟⱪ꜠♀fi♥כ◦ꜛfi₉ →≡ↄ╣√⁹ 

│ 1 ∞↑ ─ ∞∫√╪≢∆↑≥⁸

2 ╙ ─ │ ⅜ ╢ ≢⁸ ⌐

─ⱪ꜠♀fi╩ ∆╢↓≤╩╛∫≡™√⅛

╠⁸∆↔ↄ ⅛∫√⌂⁸≤™℮▬ⱷ⁹⌡∆≢☺כ 

 

 ₈♥◒♬◌ꜟⱪ꜠♀fi♥כ◦ꜛfi₉≢│

⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi╩ ⇔⁸ ⁸

YouTube ≢ ⇔√⁹↓─ ╙ ⇔≡ ™√⁹ 

 ∫≡⁸ ⌐≈™≡ ™√≤↓╤⁸₈ ─

₉╕≢╩ FD/SD ≢≈ↄ╣╢≤⌂⅔ ™⁸≤

™℮ ╩ ™√⁹ 

FD/SD │ ∆╢╖√™⌂ ⅜ ™

∂╚⌂™≢∆⅛⁹ ≤⇔≡│╙℮ ⇔⁸ ─

≢ ℮╙─ ╕≢≈ↄ╢≤↓╤╕≢ ╘

╠╣√╠ ™⌂⁸∫≡™℮─│∆↔ↄ

↕╪─ ≢│╟ↄ ℮≤↓≢∆⅛

⌡⁹ ⌐ ⅝ ⅎ≡ ⱪכꜟ◓ה

꞉כ◒╩ ∆╢╟℮⌂ ∞≤⁸╙℮ ⇔ ™

─⅛⌂⁸∫≡™℮ ⌐ ™╕∆⌡⁹ 

─ ┼─ ▪▬♦▪⅜ ≢⅝√╠⁸

⌐ ≤™℮⅛⁸∕↓╕≢╛╣√╠

⇔∕℮≢│№╢⌂⁸≤ ™╕∆⌡⁹ 

 ╕√⁸ FD/SD ─ ─ ⅜ ≢№╢

↓≤╩ ⇔≡⁸ ⌂╢ ╩ ≤∆╢

≢ ╩≈ↄ╢↓≤╙ ™─≢│⌂™⅛⁸

≤ ⇔≡ↄ╣√⁹ 

FD/SD⌐ ∆╢ ∫≡⁸ ⁸

℮∂╚⌂™≢∆⅛⁹∞⅛╠⁸∕℮™℮ √∟
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≤⁸₈ │↓─ ─ ≈ↄ∫≡╖╟℮₉╖√

™⌂Ν ─ ⅛─ ╩ ≈ↄ╢

≤⁸∆↔ↄ │№╢─⅛⌂∫≡ ∫≡Ν 

 ↓℮™∫√ ╡ ╖│ ≤─ ╕╡≢⁸

⌐╛∫≡™╢≤─↓≤∞∫√⁹ ─

╩≈ↄ╡ ™⁸≤™℮ ⅜№╢∕℮∞⁹

⌐⅔™≡╙⁸ ─ ⅜ ≢

╘╠╣≡™╢≤─↓≤∞∫√⁹ ≢⁸

⌐≈™≡╙⁸ │ ╩ ∫≡™╢─

│ⱴכ♥⌂℮╟─⧵⁸≢ ─ ⅛╠╙⁸

FD/SD ≢ ╡ →≡ ™─≢│⁸≤ ∫≡ↄ╣√⁹ 

∫≡™℮─│⁸ ─ ─ ≤

⇔≡│⁸∕─ ╙№╡╕∆⌡⁹∕↓≤ ⅜≥

℮ ⅜╢─⅛⁹ ⌂ ≢⁸∕─ │∆

↔ↄ⁸╖╪⌂ ∫≡™╢≤↓╤⁸≤™℮

│⇔╕∆⌡⁹ 

 A│▪◒♥▫Ⱪꜝכ♬fi◓ ⌐ ∆╢FD/SD

⌐ ⌐⁸◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝ

ⱶ⌐╙ ⌐ ⇔≡ ™√⁹∕─ ⌐≈™

≡│⁸ ⌐╟℮⌐ ∫≡ↄ╣√⁹ 

╙℮ ⇔ ⅜ ™ ⌐⌂∫√≤⅝⌐⁸

⌂ ⌂─⅛⌂⁸≤™℮ ≢ ⇔√Ν 

 ⇔√◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝ

ⱶ─ ≤⇔≡⁸₈╙∫≤ ↄ≡╙ ™─⅛⌂≤

™╕∆⌡₉≤⇔⌂⅜╠⁸ ╩ ↄ ⌐⁸╙℮

⇔ ─ ─ ⌐ ⅝ ⅎ╢ ╛

⅜ ∆╢ ⅜ ∞≤™℮ ╙

™√⁹ ∑≡⁸ ⌐│ ⅜ ™ ⅜

™⁸≤™℮ ╙ ∫√≤╙ ∫≡ↄ╣√⁹ 

─↓≤≤ ⌡╢≤⅛⁸∕℮™℮↓≤⅜⌂™

─≢⁸₈ ╩ ™√₉╖√™⌂ ⌐⌂∫≡⇔╕

℮─≢⁸∕╣╩≥℮ ─ ≢ ≡│╘╠╣

╢⅛Ν ∕↓╕≢№╢≤⁸╙℮ ⇔Ν

™ ⁹ 

╙⇔√™│∏⌂─≢⁹≥℮™℮ ⅜

⇔≡™≡⁸≥℮™℮ ╩ ∫≡≡Ν ⅜

≢⅝√ ⅜ ™∂╚⌂™≢∆⅛⁹₈℮∟╙↓╪⌂

⅜№∫≡⁸∟╞∫≤ ⅎ≡ ↕™₉╖√™

⌂⁹∕℮™℮─╩ ╘≡╛╢≤ ™─⅛⌂≤

™╕∆⌡⁹ 

ↄ∞↑⌐⌂╢≤⁸╛∫┐╡⁸⸗ꜘ⸗ꜘ⇔≡

╢∫≡™℮⅛Ν₈ ⁸↓╣ ─

≥℮⇔√╠ ™╪∞╤℮₉∫≡™℮─│ №╢

∞╤℮ ⁹ ≢ ⱨ◊כⱶ⅜ ╢─≢⁸∕╣≢

⇔≡╙ ™≤ ℮╪≢∆↑≥⁸√┬╪⁸

∕─ ≢ ⇔≡№→√ ⅜∆↔ↄ∆∫⅝╡≢

⅝╢─⅛⌂⁸∫≡™℮ ╙⇔≡Ν 

 ∕╣∙╣─ ⌐ ⇔≡─ ⌐≈™≡⁸

⇔ ╖ⱨ◊כⱶ⌐ ╩ ⇔≡⁸∕─℮

∟─™ↄ≈⅛╩ ╡ →╢⁸≤™℮▪▬♦▪

╩ ™√⁹ 

⇔ ╖ⱨ◊כⱶ─≤⅝─▪fi◔⁸≢⅛≥♩כ

⅜ ⅎ≡™╢ ╩ →≡╙╠∫≡⁸

∕╣╩₈ ⌐⇔≡ ™≢∆⅛₉╖√™⌂Ν 

 ╕√⁸ │ ⇔≡ ∆╢─╙

™─≢│⁸≤™℮ ╙⇔≡ ™√⁹ 

↑≤ↄ≤⁸№╢ ⁸ ─꜠ⱬꜟ

⌐╙ ↑╢─≢⁹₈№№⁸↓╪⌂╪ ╛╦₉

≤⌂╢ ╙№╢─≢⁹₈∂╚№⁸∟╞∫≤↓

↓│ ⌂╡⌐ ⇔≡ ↓℮⅛⌂₉≤⅛Ν 

 FD/SD ─ ⌐≈™≡│⁸∕↓≢

╠╣╢☻◐ꜟ╛ ╩ ⌐ ⅛╢╟℮⌐∆

╢≤ ™⁸≤™℮▪♪Ᵽ▬☻╙ ™√⁹ 

↓─ ≢│ ⅜≢⅝╢╟℮⌐⌂╢∫≡™℮─

╩╙∫≤◦fiⱪꜟ⌐ ╣≡╙ ™─⅛⌂≤Ν 
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B ה  

▬fi♃ⱦꜙכ 31 3 22  

ₒ B⅜ ⇔√ FD/SD 30 ₓ 

Õ ▬ⱡⱬכ◦ꜛfi ☿Ⱶ♫₈כⱨ□◦ꜞ♥כ◦ꜛfi╩ ⅛⇔√ ┘─ ≠ↄ╡₉ 

Õ ▪♪Ⱶ♇◦ꜛfi○ⱨ▫◘כ ☿Ⱶ♫₈כ▪♪Ⱶ♇◦ꜛfi○ⱨ▫◘כ│⌂− ≤↕╣╢─⅛ ₉ 

Õ ▬ⱡⱬכ◦ꜛfi ☿Ⱶ♫₈כ▪◒♥▫Ⱪכꜝה♬fi◓─ ─♪♇♁ⱷה☻כ◔─≡⇔≥ ₉ 

Õ ◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ₈▬fi☻♩ꜝ◒◦ꜛ♫ꜟ☻◐ꜟ☼₉ 

Õ 5  ◦fiⱳ☺►ⱶ₈ ה ⌐⅔↑╢ ─ ≤ ₉ 

Õ ▪◒♥▫Ⱪꜝכ♬fi◓ ◒♇ꜞⱩכꜟ₈ ꞉כ◒◦ꜛ♇ⱪ₉ 

Õ ꜞⱬꜝꜟ◘▬◄fi☻ FD₈ ☻fi◄▬◘♃כ♦╢↑⅔⌐ ─ ₉ 

Õ FD ₈ ─ⱴⱠ☺ⱷfi♩ ⇔─ ™ ─ ⌐ ↑≡ ₉ 

Õ 3  ▪♪Ⱶ♇◦ꜛfiה☻Ɑ◦ꜗꜞ☻♩  

 B ⁸B ⌐│ 29 ╟╡⁸

─ FD/SD ⌐ ⇔≡ ™≡⅔╡⁸

⌐╙ FD/SD ╩ ⇔≡ↄ╣≡™√⁹ 

 B ⅜ ╘≡ FD/SD ⌐ ⇔√─│⁸

29 10 ⌐ ↕╣√⁸ ꞉כ◒◦ꜛ♇

ⱪ₈ ─ ⌐⅔↑╢▪◒♥▫Ⱪכꜝה♬

fi◓┼─ ₉

≢№∫√⁹ ╩ ∫√ │⁸ ─ ≢

№╢ ה 

⅛╠─ ∞∫√⁹B ≤ │

≢ ⌐ ╩∆╢ ≢№∫√⁹ 

 ꞉כ◒◦ꜛ♇ⱪ ⌐ ⱷכꜞ

fi◓ꜞ☻♩⌐ ⇔≡ │⁸ ─√╘⌐⁸

₈ ↑╢╙─│ ↓℮₉≤™℮ ™≢

FD/SD ⌐ ⇔≡™╢≤─↓≤∞∫√⁹╕√⁸

─ ≢ ⌐≈™≡ ∑╢ ⅜ ⇔⅛∫

√⁸≤™℮↓≤╙ ∫≡ↄ╣√⁹ 

≡™≈⌐◓fi♬כꜝⱩꜞ♇◒╛▪◒♥▫Ⱪכꜟ 

│⁸ ⅛╠╙ ∆╢╟℮⌐ ╦╣≡™╢≤

─↓≤∞∫√⁹ 

◓fi♬כꜝⱩꜞ♇◒≤▪◒♥▫Ⱪכꜟ ⌐ ∆

╢ FD ⌐ ⇔≡│⁸ 30 ⅛╠ ₈╛╡

⌂↕™₉≤ ╦╣≡™╢─≢Ν 

 ─ ⌐│⁸ 32 ⅜

№╢⁹∕╣╩ ⅎ≡ 1 30  

─ ╩ ⅎ╢√╘⁸B │ ─ ≢

╩◒♇ꜞⱩכꜟ ⇔≡™√⁹⇔⅛⇔⌂⅜╠⁸℮

╕ↄ⅛⌂™ ◒♇ꜞⱩכꜟ⁹₈√∫∞ ꞉

─⧵≢ⱪ₉♇ꜛ◦◒כ ╩ ╪∞∕℮∞⁹ 

™╤™╤╛∫≡╖√╪≢∆↑≥⁸℮╕ↄ™⅛⌂

⅛∫√╪≢∆⁹ ⇔⅜◒♇ꜞⱩכꜟ─

∫⅛╡⇔≡™⌂™─≢⁸₈℮╕ↄ™∫≡™⌂™─

│↓╣⌂╪∞⌂₉≤│ ™╕⇔√⁹ 

◒♇ꜞⱩכꜟ₈  ꞉כ◒◦ꜛ♇ⱪ₉⌐≈

™≡│⁸ ⌐⌂∫√≤─↓≤≢⁸ ─╟℮⌐

╙ ∫≡ↄ╣√⁹ 

≢ ╩╛╠∑≡™╢╪≢∆⁹

∕↓≢─ ∫≡™℮─⅜⁸ ─ ≢│

⸗ꜘ⸗ꜘ∫≤⇔≡™√╙─⅜⁸↓╪⌂ ⌐ ⅎ

≡™∫≡⁸╛∫≡™∫≡⁸1 ╩ ≡⁸╕√ 2

⌐ ↑≡ ⇔≡⁸∫≡™℮ ⌐⇔≡™↑

┌ ™╪∞⁸≤™℮─╩ 1 ⁸ ╩╛

╡⌂⅜╠⁸↓╣╩ ™≡⁸₈№⁸∕℮⅛₉≤ ∂

╕⇔√⁹ 

Ⱪꜞ♇◒│∆↔ↄכꜟ⁸│≡⇔≥

⌐⌂∫≡⁹ ╩◒♇ꜞⱩכꜟ≥╪╚∟⌐ ⇔

≡⁸ ⇔≡™⅛⌂™≤♄ⱷ⌂╪∞⌂⁸≤∆↔

ↄ ™╕⇔√⁹ 

 3 ─ ╙ ⇔≡™╢⅛╠⁸≤™℮
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≢⁸B │▪♪Ⱶ♇◦ꜛfiה○ⱨ▫◘כ ⱪ

꜡◓ꜝⱶ─ FD/SD ⌐╙ ⇔≡™√⁹ ⌐⁸

30 6 ⌐ ⇔√₈▪♪Ⱶ♇◦ꜛfi○ⱨ▫◘כ

│⌂− ≤↕╣╢─⅛ ₉≢ ↕╣√

╛ ⌐≈™≡ ⌐⌂∫√⁸≤─↓≤

≢№∫√⁹ 

↓╣₈▪♪Ⱶ♇◦ꜛfi○ⱨ▫◘כ│⌂− ≤

↕╣╢─⅛ ₉⅜ ⁸ │√╘⌐⌂╡╕⇔√⁹

2≈─ ─ ╩ ™≡⁸₈ ≢╙↓

╪⌂↓≤╛∫≡™╢╪∞₉∫≡™℮─⅜ ⅛∫

≡⁹∂╚№ √∟╙ ⌐ ↑≡⁸ ⅛

╡ ╘╢╪∂╚⌂™⅛⌂⁸∫≡™℮ ⌐∆↔ↄ

∂╕⇔√⁹ 

√∟╙ ∂ↄ⁸ ≤⅛⁸ ∆╢⌐⁸

⌐ ≈™≡ ╣⌂ↄ⌂∫≡⁸⸗♅ⱬכ◦ꜛfi

⅜ ↄ⌂™ ⅜ ™╢╦↑≢⁹ ⌂─≢⁹

∕─ √∟⌐≥℮ ⇔≡™↑┌ ™─⅛⁸∫≡

™℮─│⁸∆↔ↄ ⌐⌂╡╕⇔√⁹ 

 ₈ ─ⱴⱠ☺ⱷfi♩₉⌐≈™≡

│⁸ ≢─ ⌐ ⅝ ⅎ≡⁸ ╪≢ↄ╣

≡™√⁹⅛≈⁸₈ │↓╣╩╙℮∟╞∫≤

⇔√™₉≤╙ ∫≡ↄ╣√⁹ 

╠⅛╠∆╢≤⁸40 ─ ≤ ≤─ ≤

⅛⁸ ─ ≤─ ∫≡™℮ ≢⁹ ⌐

ⅎ⌂™ ╙™╢⅛╠⁸↓∫∟─ ⌐ ╦∑

╢≤⅛⁹∕╪⌂ ≢⁸ ╙╙℮∟╞∫≤

╠⅛ↄ⌂∫≡⁸ ≤ ⇔⌂™≤™↑⌂™─⅛

⌂⁸≤ ™╕⇔√⁹ 

 ↓─ ⌐╙⁸ 5  ◦fiⱳ☺►ⱶ₈

ה ⌐⅔↑╢ ─ ≤ ₉╛

₈ ☻fi◄▬◘♃כ♦╢↑⅔⌐ ─

₉╙ ⌐⌂∫√⁸≤ ∫≡ ™√⁹ 

 FD/SD ─ ⌐≈™≡ ∫√≤↓╤⁸◓

⅜◒כⱪ꞉כꜟ ↄ⁸▪◒♥▫Ⱪꜝכ♬fi◓─

╩ ─ ≢ ⅜≢⅝╢↓≤⌐≈™≡⁸

╩⇔≡ ™√⁹ 

▪◒♥▫Ⱪꜝכ♬fi◓╩ ₁⅜↕∑╠╣╢─

≢⁸₈↓╪⌂ ⌐⇔√╠ ⅜▪◒♥▫Ⱪꜝכ♬

fi◓≢⅝╢╪∞₉∫≡™℮─╩™≈╙ ∂⌂⅜

╠ ↕∑≡╙╠℮─≢⁸∕╣│ ⌐ ╡

™≢∆⌡⁹ 

 FD/SD ≢ √↓≤─ ⌐≈™≡│⁸ ─╟

℮⌐ ∫≡ↄ╣√⁹ ⌐⁸ ─ ⅜

≤─ ≢ ⅝≡™╢↓≤⅜ ⅎ√⁹ 

∟╞∫≤⇔√≤↓╤≢ ∫≡™╢╟℮⌂ ⅜⇔

╕∆⁹ ⌐⁸ ⌐ ⅜ ⌐ √ ⌐≥

℮ ⅎ√╠ ™⅛⁸∫≡™℮↓≤╩ ⅎ√≤⅝

⌐⁸™╤╪⌂↓≤╩ ⇔≡™╢≤Ν ⅎ ⅜

⇔ ≤│ ╦∫√⅛⌂⁸≤ ™╕∆⁹ 

 ⌐ ∆╢↓≤≤⇔≡│₈ ₉

╩ →≡ↄ╣√⁹ 

⌐⌂╣┌ ™⌂⁸≤ ™╕∆⁹╙℮∟

╞∫≤╖╪⌂⅜↓℮™℮╙─⌐ ⌐ ≢⅝

╣┌ ™⌂⁸≤™℮ ⌐ ∫≡™╕∆⁹ 

 ⅜ ∆╢√╘─ ⌐≈™≡│⁸

≤─ ╩ ⇔≡ↄ╣√⁹ 

⅜ ╪≢⁸ ─ ⌐ ╩ ∫≡

╙╠ⅎ√╡≤⅛∆╢≤⁸ ─ ™ √∟

╙ ⅝╛∆™╪∂╚⌂™⅛⌂⁹ 

 ⌐ FD/SD ╩ ⇔√ ⌐≈

™≡│ ─╟℮⌐ ∫≡ↄ╣√⁹ 

⅜ ─ ⌐ ™ ╘√─≢ ™

╤™╤ ⇔∆╢↓≤⅜≢⅝╢∂╚⌂™≢∆⅛⁹

≢⁸ ∫≡│╢╖√™∞∫√╪≢⁸₈

─☿Ⱶ♫כ≤⅛ ↑╢≤ ™≢∆

╟₉≤⁹ 

 ╕√⁸ ─ │ ⌐⌂╢↓≤╙№╡⁸

╙ ⌂™√╘⁸ FD/SD╩ ⇔√≤

™℮ ╙ ⅎ√⁹ ≢№╢ ╙ ≢№╢≤─

↓≤≢№∫√⁹ 
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C1 ה ⁸C2 ה  

▬fi♃ⱦꜙכ 31 3 29  

ₒ C1הC2⅜ ⇔√ FD/SD 30 ₓ 

Õ ◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ C1הC2⅜  

Õ ◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ C1⅜  

 C1הC2 ⁸C1⁸C2 ⌐│◌ꜞ

◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ─₈ ₉

≤₈ ₉⌐ ⇔≡ ™√⁹∕─ ⌐│⁸

ⱪ꜡◓ꜝⱶ─ ≢№╢

ה  ≤─ ⅜╡⅜№∫√⁹

C1│ 30 3 ⌐ ⇔√◌ꜞ◐ꜙꜝⱶה◖

כ♃כⱠ▫♦כ ₈◌ꜞ◐ꜙꜝⱶ♦◙▬fiה

꞉כ◒◦ꜛ♇ⱪ₉⌐╙ ⇔≡ ™≡™√⁹ 

 FD/SD ⌐≈™≡│⁸asagaoⱷכꜞfi◓

ꜞ☻♩ https://kyot o-u.s-coop.net/asagao/ ╩

⇔≡ ∫√≤─↓≤∞∫√⁹∕─ ⌐≈™≡⁸

C2│ ─╟℮⌐ ∫≡ↄ╣√⁹ 

≢ ─ ⌐ ∆╢ⱪ꜡☺▼◒♩⌐

∆╢╟℮⌐⌂∫≡ ⁸ ─☿Ⱶ♫הכ

◦fiⱳ☺►ⱶ⌐ ⇔→ↄ ℮╟℮⌐⌂╡⁸

╛ ╩ ∆╢↓≤⅜ ⌂ ⌐⌂

∫√⁹asagao ╩ ⌐ ╩ ≡⁸₈↓╣│

∫≡⅔⅝√™₉≤ ℮╙─⌐ ⇔≡⁸ ─

⅜ ╣┌⁸ ∫√⁹o C2ₓ 

 C1≤ C2│ ⌐₈ ₉ ⌐╙⁸

─ ╩ ™√↓≤⅜№╡⁸∕─ ╩ ╕ⅎ

≡⁸₈ ₉─ ╩ ⇔√≤─↓≤∞∫√⁹ 

≢ ₁⌂ ╩ ╘≡™ↄ⌐≈╣⁸ ─

≢ ─⅔ ⇔─ ⅜ ₁⌐ ≢⅝

╢╟℮⌐⌂∫≡⅝≡Ν ≢ AP

╩ ╘≡™╢─≢∆⅜⁸◌ꜞ◐ꜙꜝⱶ─ ≢─

™ ⌐╕≢ ╪≢™⌂™↓≤╙№╡⁸◌ꜞ

◐ꜙꜝⱶ≤⇔≡⁸≥℮ ╦∫≡™∫≡™╢─⅛⁸

≤™℮↓≤╩⅝∟╪≤ ╘≡™ↄ⌐№√╡⁸∕

╙∕╙─≤↓╤≢╙℮ 1 ─ ╩ ™

√™≤ ∫√⁸≤™℮─⅜ ≢∆⁹o C2  x

 C2 │╕√⁸₈ ⱴכ♥℮™≥₉ ⅜№∫

√↓≤≢ ⇔ ⅛∫√≤ ∫≡ↄ╣√⁹ 

₈ ₉≤™℮─⅜№∫≡⁸╕∏ ╩ ┘⁸

╩ ╘╢√╘─ ╩ ↑╢≤⁸ ╡

™≤ ™╕⇔√⁹o C2ₓ 

 C1│₈ ₉┼─ ╩⁸Problem Based 

Learning PBL ╩◌ꜞ◐ꜙꜝⱶ꜠ⱬꜟ≢

∆╢ ⌐ ╦╢↓≤≤⁸C2⅛╠─ ╩

↑√ ╩⁸ ─╟℮⌐ ∫≡ↄ╣√⁹ 

↓─ ─ ⌐⁸PBL ╩◌ꜞ◐ꜙꜝⱶ꜠

ⱬꜟ≢ ∆╢↓≤╩ ⌐ ╣ ╖ ≡╢

╩ ∂≡™√≤⅝⌐⁸ ⇔√ ◦fi

ⱳ☺►ⱶ≢ ─⅔ ⇔╩ ™√↓≤≤⁸

ủủ C2 ⅛╠╙₈↓℮™℮ ⅎ ─ ╠

⇔™⅜ ™╕∆╟₉≤™℮↓≤╩ ™≡Ν

⅜ ┬═⅝ ─ ╩ ─

⅛╠↔ ™√∞↑╢ ⅜™╠∫

⇔╚╢╪∞∫√╠⁸ ╩⅔ ╡⇔≡⁸ ⅜

⇔√™≤ ⅛╠ ∫≡™√◌ꜞ◐ꜙꜝⱶ─

ⅎ ╩ ⌐ ⇔√™⌂⁸≤ ∫≡ΝₒC1  x

 ⌐ ⇔≡╖√ ⌐≈™≡ C1 │⁸

⌐⌂╢∞↑≢⌂ↄ⁸ ╙ √⁸≤ ∫≡ↄ╣√⁹ 

─ │ ⌐ ⅛╡ ⅛∫√⇔⁸

─ ─ ╙⁸ ─ ╛ ╩

™√∞⅝⁸│∫⅝╡≤ ⌐◌ꜞ◐ꜙꜝ

ⱶ ≢─ PBL ─ ≤ ─ ↑

⅜ ≡⅝√─≢⁸↓╣╕≢⌐ ⅜ ⌐ ⇔

√™≤ ⅎ≡⅝√ ─ ╩⁸

─Ᵽ♇◒ ◓ꜝ►fi♪ ⅜№╢ ⅜⁸ ╘

╘╟℮≤⇔≡™╢∫≡™℮↓≤⌐ ⌐

╩ ╕⇔≡⁹ ≢╙⁸ ⌐ ┘⌂⅜╠⁸

https://kyoto-u.s-coop.net/asagao/
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⇔™ ╩╙∫≡ ≢⅝╢╪∂╚⌂™⅛

⌂⁸≤ ∫≡™╢≤↓╤≢∆⁹o C1ₓ 

 C2│₈ ₉≢ √ ╩⁸C1הC2

─◦fiⱳ☺►ⱶ┼≤ ╩ ⅛╠

─ ⇔√ ⌐ ⅛∆↓≤⅜≢⅝√⁸≤

∫≡ↄ╣√⁹ 

│ ≢™╤™╤ ↑≡ ⅝⁸ ⌂╡⌐

∞≤ ⌐ⱴ╩◦fiⱳ☺►ⱶכ♥√∫ →╠

╣≡⁸∕↓≢╙╕√ ─ ≤⇔≡

⌐↔ ™≡Ν

─ 3ⱳꜞ◦כ ⌐ →╠╣√─│⁸

↓℮™℮ ╩ ↑√⅛╠∞≤ ™╕∆⁹∕╣

╩ ↑≡↕╠⌐ ─ ⅜ ™≡™╢─≢⁸╕

√ ⌐ủủ C1 ⅜ ↕∑≡ ™≡Ν

ₒC2ₓ 

 ┼─ ⌐≈™≡╙⁸ ─╟℮

⌂ ⅜№∫√⁹↓╣╠─ ⌐ ⇔≡⁸

╩ ⇔√◦fiⱳ☺►ⱶ─ ╛ 3 ⱳꜞ◦כ

⇔⌐≈™≡ ↕╣√ ⌐≈™≡╙ ⇔

≡ ™√⁹ 

◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ─

╩ ⇔≡ ⅛∫≡ ↕∫√ ⅜₈℮∟

─ ≢◌ꜞ◐ꜙꜝⱶ ⇔⌐ ∆╢╟₉≤

∫≡ ↕∫≡™╢╪≢∆⌡⁹o C1ₓ 

╕↕⌐⁸ ⌐ ╩ ↑≡ ™√↓≤╩

≢│⌂ↄ≡⁸ ╖ →≡™╢≤™℮≤↓

╤≢∆⁹o C2ₓ 

 C1│ FD ─ ⌐⅔™≡╙⁸◌ꜞ◐

ꜙꜝⱶ ⱪ꜡◓ꜝⱶ─ ╩ ╡

╪≢™╢≤─↓≤∞∫√⁹ 

 FD/SD ┼─ ⌐≈™≡│⁸ ╛

─ ─ ⅜ →╠╣√⁹ 

⌐ ◌ꜞ◐ꜙꜝⱶ ⅜ ┬═⅝↓≤⁸

╖√™⌂↓≤─ ╩ ⇔≡╙╠∫≡⁸∕─

≢ ╩⅔ ⅝⇔⁸∕╣╩ ⌐⁸∂╚№ ─

≢ ⅜ ⅛⁸∫≡↓≤╩ ∑╢╟℮⌂

⌐⇔≡╙╠ⅎ╢≤⁸∆↔ↄ ⌂╪∂╚⌂™

⅛⌂⁸≤ ™╕∆⁹o C1ₓ 

≢ ╪∞∑∫⅛ↄ─ ╩ ≢

⇔ ∆╢ ⅜⌂ↄ≡Ν √

∟─ ⌐ ∕─ ≢ ≤⇔ ╪≢╖≡⁸

∂ ╖╩ ≈ ≤ ─ ⅜≢⅝╣┌⁸

∫≡⅝≡⁸ ⌂ ⌐ ∑╢─≢│⌂™

⅛≤ ™╕⇔√⁹o C1ₓ 

 ⇔≡⁸ ╪∞ ╩ ∆╢ ─ ⁸

─▫♦♃☻☻כ◔ ⁸ ─◒כⱪ꞉כꜟ◓≥

₈2 ≡⅜ ™₉≤™℮▪▬♦▪╙ ™√⁹ 

 FD/SD ⌐ ∆╢↓≤≤⇔≡⁸₈◓♇♪

ⱪꜝ◒♥▫☻₉╩ ⇔√™≤™℮ ─ ⌐

╘≡⁸C2│ ─╟℮⌐ ∫≡ↄ╣√⁹ 

◓♇♪ⱪꜝ◒♥▫☻╩ ≢⅝╢╟℮⌂ ⌐

⌂╣┌⁸↓℮™℮ ╡ ╖ ⌐╟╢

FD/SD ⌐ ∆╢↓≤⅜ ₁ ⌂╙

─⌐⌂∫≡™ↄ≤ ™╕∆⁹o C2ₓ 

◓♇♪ⱪꜝ◒♥▫☻≤ ╦╣╢╟℮⌐⌂╢╕

≢─ ─ ─ ╖√™⌂≤↓╤⌐⁸

⅜№╡╕∆⁹o C2ₓ 

 ─ⱪ꜡☿☻╩ ╡√™⁸ ─

╛ ⅜ ╘√ ™ ◓♇♪

ⱪꜝ◒♥▫☻ ╩ ⌐ ↑╢ ⌐⇔≡╙╠

ⅎ╢≤ ╡ ™⁸≤™∫√ ╙ ↑√⁹ 

 ⌐≈™≡│⁸ ⅛╠─ ≤™℮

⅛╠⁸₈ ⅛╠ ™ ∞≤ ╡ ™₉≤™℮◖

ⱷfi♩╙ ↑√⁹
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D1הD2הD3 ה  

▬fi♃ⱦꜙכ 5 16  

ₒ D1הD2הD3 ⅜ ⇔√ FD/SD 30 ₓ 

Õ ▪◒♥▫Ⱪꜝכ♬fi◓ ₈♥◒♬◌ꜟⱪ꜠♀fi♥כ◦ꜛfi₉ D3 ⅜  

Õ IR D3 ⅜  

Õ ◌ꜞ◐ꜙꜝⱶ ⱪ꜡◓ꜝⱶ D2 ⅜  

Õ 3  ▪♪Ⱶ♇◦ꜛfiה☻Ɑ◦ꜗꜞ☻♩ D1הD2הD3 ⅜  

 D1הD2הD3 ⁸D1⁸D2⁸D3

⅜ ⇔≡™╢ ⅛╠│ ↄ─ ⅜

─ꜟכꜙ☺⸗ FD/SD ⌐ ⇔≡ↄ╣≡™

╢⁹∕─ כ♄כꜞ⁸│⌐ ⌂ ─ ≤∕

─ ⅛╠─ ⅜№∫√↓≤⅜ ⅎ√⁹ 

כ♄כꜞ─ ⌂ ⅜₈ ─↓

╣⁸ ∫√ ⅜ ™╟₉≤⁸ ⌐

↑≡ ⌐▪♫►fi☻ΝₒD1ₓ 

 ╕√⁸∕╣ ⌐╙⁸ ╛ ≢─

╩ ⌐ ╪≢™↓℮≤™℮ ⅜⁸

≢ ↕╣≡™╢ ⅜№╢≤─↓≤∞∫

√⁹∕╣⌐≈™≡ D1 │⁸ ┼─

≤ ∑≡⁸ ─╟℮⌐ ∫≡ↄ╣√⁹ 

3 ⱳꜞ◦⁸≡∫∙⌂⌐─╙─כ ┘≢ ⅝

∟∫≤⁸ ≢╛∫≡™⅛⌂⅝╚™↑⌂™≤™

℮─│№╢─≢⁸ ∆═⅝ ─╙≤⌐≈ↄ

╡ →≡™⅛⌂⅝╚™↑⌂™≢∆⇔⌡⁹o D1ₓ 

∕℮™℮ ─╙≤⌐⁸↓℮™℮ ≢⅝╢

≤⅛⁸√ↄ↕╪─™╤╪⌂ ↕╪⅜ ╡

╕╣≡™╢↓≤╩ ≢⅝╢ ⅜№∫√╠

⌐ ≡™↓℮⁸≤™℮↓≤≢ΝₒD1ₓ 

─ ∞↑─↓≤∂╚⌂ↄ≡⁸ ≤⇔≡⁸

∫≡™℮╙─⅜ ⁸≥℮⌂╤℮≤⇔≡

™╢─⅛⁸≥℮№╢═⅝⌂─⅛⁸≤™℮↓≤╩⁸

╕∏ ⅎ╢ ╩≈ↄ∫√ ≢⁸ ⅜≥℮№╡

√™⅛╩ ⅎ╠╣╢╟℮⌐⁹∕℮™℮ ≢

⅜ ⌐ ↑╢╟℮⌐∆╢√╘─ⱬכ☻≠

ↄ╡≤⇔≡⁸↓℮™℮╙─╩ ╦∑≡ ↑╢≤⁸

╡ ™≤ ™╕∆⁹o D1ₓ 

 

 IRה◌ꜞ◐ꜙꜝⱶ Ⱶ♇◦ꜛfi♪▪ה

⌐ ∆╢ FD/SD ⌐ ↄ─ ⅜ ⇔≡ↄ╣

≡™╢↓≤⌐≈™≡│⁸ ─ ⌐ ╕╠⌂™

™ ⅜№∫√↓≤╩ D1הD2הD3 ∕╣

∙╣⅜ ─╟℮⌐ ∫≡ↄ╣√⁹ 

╠│ ∆╢∞↑≢ ╦╡≢│⌂ↄ≡⁸╛│

╡⁸℮∟─ ─ ⇔ →√™Ⱶ♇◦ꜛfi⌐

⅛∫≡⁸ ≤™℮ ⁸ ≤™℮ ≢

⅜≢⅝╢⅛ΝₒD1ₓ 

⅜ ≤⇔≡™╢ ≢⁸╛∫

┐╡⁸ ⅛ⱥfi♩⅜╒⇔™∫≡™℮─⅜№╢╪

≢∆╟⌡⁹ ─ ╣≤⅛│№╢ ⇔≡

™╢⁹ │≥℮™∫√ ╩⇔≡™╢

─⅛⁸∫≡™℮─╩≢∆⌡⁸ ╡√⅛∫√∫≡

™℮─⅜№∫√╪≢∆╟⁹o D2ₓ 

─↓≤∞↑ ∫≡≡╙⁸ ⌐ ™

≤⅛╙≢⅝⌂™⇔⁸₈ ₉≤⇔≡ ∫≡

⅔⅛⌂™≤™↑⌂™ ∫≡™℮─│⁸↓℮™

℮≤↓╤⌐ ⇔⌂™≤ ╡ ⌂™↓≤┌⅛╡

∞⌂⁸≤ ℮─≢ΝₒD3ₓ 

 ▪◒♥▫Ⱪꜝכ♬fi◓ ₈♥◒♬◌

ꜟⱪ꜠♀fi♥כ◦ꜛfi₉⌐╙ ⇔≡ↄ╣√D3│

∕─ ╩ ─╟℮⌐ ∫≡ↄ╣√⁹ 

ⱪ꜠♀fi≤⅛╩⁸ ╕≢ ─ ╩⇔≡√≤⅝

│⁸ ⇔≡⅝≡⌂ↄ≡Ν ⁸

⌐ ≡⁸ ⁸ ─ ≤⅛≢ ⇔∆╢

⅜№╡╕⇔≡Ν ⌐⌂╢╪∂╚⌂™

⅛⁸∫≡™℮⁸∕℮™℮ ≢ ⇔╕⇔√⌡⁹

ₒD3ₓ 
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 ⇔√ ⌐≈™≡ D1 │⁸₈╒╪≤ ⌐⌂

∫√₉≤ ∫≡ↄ╣⁸ FD/SD ≢ √ ⅜

33 ─ ─ ╛

─▪▬♦▪⌐ ⅜∫√↓≤╙ ⅎ√⁹ 

╙ ↕∑≡╙╠∫≡⁸╒╪≤ ⌐

⌂∫√⌂⁸≤ ™╕⇔√⇔ΝₒD1ₓ 

 ╕√ D1 │⁸ ≢⅝⌂⅛∫√ FD/SD ⌐≈™≡

│⁸ ⇔√ ─ ⅛╠ ╩ ∑≡╙╠∫√

╡⇔≡™╢↓≤╙ ⅎ≡ↄ╣√⁹ 

 D2 │ ⇔√ ─↓≤╙№╡⁸

≢─ ⅜ ⌐⌂∫√≤ ∫≡ↄ╣√⁹ ⌐⁸

₈ 3  ▪♪Ⱶ♇◦ꜛfiה☻Ɑ◦ꜗꜞ☻♩

₉≢ ↕╣√ ≤ ─

⅜ ⌐ ∫≡™╢≤─↓≤∞∫√⁹ 

⌐ ⌐⌂∫≡⁸₈ │↓↓╕≢╛∫≡

╢╪∞₉₈℮∟╙╛╠⌂™≤⌡₉≤⅛≢∆⌡⁸™

╤╪⌂ ⅜⁸ ⁸№╡╕⇔√⌡⁹o D2ₓ 

 D1 │ FD/SD ⌐≈™≡⁸₈ √∟─

⌐ ⅝ ⅎ≡ ╢╟℮⌂ ₉≢

≢⅝╢↓≤⅜ ⅛∫√⁸≤ ╙⇔≡ↄ╣√⁹ 

─ ≤ ⇔≡ ↓∫∟─ ⅜╟╡

⌐ ∫≡⁸ ⅜ ↑√╡⁸№╢™│⁸

↕∑≡╙╠ⅎ√╡∆╢─≢⁸∆↔ↄ ∞∫

√⁹o D1ₓ 

╩ ∫≡™╢ ⅜⁸₈℮∟∞∫√╠⁸↓─

ⅎ ╩↓℮™℮ ⌐ →╠╣╢⌂₉∫≡™℮

⅜ ↑╢─⅜⁸∆↔™ ⅛∫√≢∆⌡⁹o D1  x

 ↕╠⌐⁸D1 │ FD/SD ┼─ ⌐√™⇔

≡⁸₈ ┬∞↑≢⌂ↄ ╩╙╠∫√ ╙№╢₉

≤╙ ∫≡ↄ╣√⁹ 

₈↓╣≢ ⅛∫√╪∞₉∫≡™℮ ⌐╙⌂∫

√⁹o D1ₓ 

 ─ FD/SD ≢ ╡ ≈⌐ⱴכ♥™⇔╒≡→

™≡ ™√≤↓╤⁸ⱳכ♩ⱨ◊ꜞ○─ ⌐

≈™≡ ╡√™⁸≤ ∫≡ↄ╣√⁹ 

 

ⱳכ♩ⱨ◊ꜞ○╩ ∆╢ ≢─⁸™╤╪⌂

↕╪─ ⅎ ≤⅛ ≤⅛⁸ ↑╢ ⅜№

╢≤ ⇔™⁹o D1ₓ 

 ╕√⁸▪☿☻ⱷfi♩♥☻♩╩ ─ ⌐≥℮

→≡™ↄ─⅛⁸⌐≈™≡╙ ╡√™≤─↓≤≢

№∫√⁹ 

 ─╟℮⌐ ₁⌂ ╩ ╡√™ ⌐≈™

≡ ™√≤↓╤⁸ ┼─ ╩∆╢ ─

≤⇔≡⁸ ⌐ ─ ╩ ╡√

™⁸≤ ⅎ≡ↄ╣√⁹ 

 ─ ⌐≈™≡│⁸ ≤ ─

⌐ ╠╣≡™⌂™⁸≤™℮ ╙ ⅎ≡ ↄ↓

≤⅜≢⅝√⁹∕╣≤ ⌐⁸ ⌂≥≢

⌐ ⇔≡╖√╠≥℮⅛⁸≤™℮ ╙ ™√⁹ 

 ⌐ ╛ ⌐≈™≡ ™√≤

↓╤⁸D1 │ ─╟℮⌐ ∫≡ↄ╣√⁹ 

⇔≡ ╦╡∂╚⌂ↄ≡⁸№∕↓≢↓℮™℮

↕∑≡╙╠∫≡⁸↓╪⌂ ↕∑≡╙╠∫

≡⁸℮∟│↓℮ ⅎ√₉∫≡™℮↓≤⌐⌂╠⌂

⅝╚™↑⌂™≤ ™╕∆⇔⌡ΝₒD1ₓ 
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E ה  

▬fi♃ⱦꜙכ 6 3  

ₒ E⅜ ⇔√ FD/SD 30 ₓ 

Õ ▬ⱡⱬכ◦ꜛfi ☿Ⱶ♫₈כⱨ□◦ꜞ♥כ◦ꜛfi╩ ⅛⇔√ ┘─ ≠ↄ╡₉ 

Õ ꜞⱬꜝꜟ◘▬◄fi☻ FD₈ ☻fi◄▬◘♃כ♦╢↑⅔⌐ ─ ╡ ╖₉ 

Õ FD ₈ ⱴⱠ☺ⱷfi♩ ⇔─ ™ ─ ⌐ ↑≡ ₉ 

 ₈▪◒♥▫Ⱪꜝכ♬fi◓│ ⇔√™ ₉₈ ⇔™

↓≤│≢⅝╢∞↑ ⌐ ╡ ╖√™≤ ⅎ≡╛

∫≡™╕∆⌡₉≤ ∫≡ↄ╣√ E

⁸E │⁸ ─ ≢▬ⱡⱬכ◦ꜛfi

☿Ⱶ♫₈כⱨ□◦ꜞ♥כ◦ꜛfi╩ ⅛⇔√ ┘─

≠ↄ╡₉╩ ⅛↑√↓≤╩⅝∫⅛↑⌐

FD/SD ⌐ ⇔≡ↄ╣√⁹∕─ │⁸ ⱷכ

ꜞfi◓ꜞ☻♩╩ ⇔≡⁸ ╩ ≡™╢≤─↓≤

∞∫√⁹ ─ ╖⌐≈™≡╙⁸ ─╟℮

⌐ ∫≡ↄ╣√⁹ 

∑∫⅛ↄ ∫√╪≢⁸ ╠⅛ ─▬ⱬfi♩≢

╙ ≢╙⁸ⱨ▫כ♪Ᵽ♇◒⇔≡ ∫≡╖╟℮⁸

≤™℮ ╖≢™≈╙ ∫≡™╢⁹ 

 ⱨ□◦ꜞ♥כ◦ꜛfi⌐≈™≡│ ₁ ⅜№∫

√⅜⁸ ≢∕╣╩ ═╢ ⅜№∫√↓≤│

╡ ⅛∫√≤⁸₈ⱨ□◦ꜞ♥כ◦ꜛfi╩ ⅛⇔√

┘─ ≠ↄ╡₉─ ╩ ∫≡ↄ╣√⁹ 

⌐ ⱨ□◦ꜞ♥כ◦ꜛfi ─ ≤⅛

∫≡ ╪∞╡≤⅛⁸∕℮™℮↓≤│⇔√↓≤

№╢╪≢∆↑≥⁸↓℮™℮ ╩ ≢╛∫≡

ↄ╣√─│ ⅛∫√≢∆⁹ 

 ╕√⁸꞉כꜟ♪◌ⱨ▼─ │ ≢╙ ↄ

∫≡™╢⁸≤™℮↓≤╙ ⅎ≡ↄ╣√⁹ 

 ₈ ⱴⱠ☺ⱷfi♩ ⇔─

™ ─ ⌐ ↑≡ ₉⌐≈™≡╙ ⌐

∫≡™╢⁸≤ ∫≡ↄ╣√⁹E ╙

─ ⌐ ╦∫≡™╢↓≤⅛╠⁸ ⌐≈™

≡│⁸ ─╟℮⌐ ∫≡ↄ╣√⁹ 

♪כ꞉כ◐─↓ ⱴⱠ☺ⱷfi♩ │

₁ ╪≤™⅛╪⌂⁸≤ ™╕⇔√⁹ 

 ₈ ⱴⱠ☺ⱷfi♩₉┼ ⇔√

╩ ™√≤↓╤⁸ ─╟℮⌐ ╡ ∫≡ↄ

╣√⁹ 

⌐ ╩ ↑≡⁸ ↄ≡⁸ ╒

╪≤ ⅛∫√⁹ 

 ₈ ⱴⱠ☺ⱷfi♩₉⌐≈™≡│⁸

⌐ ↕╣√ ╙ ⇔√≤─↓≤∞∫

√⁹↕╠⌐⁸∕─ ≢ ⅛╡ ⅛∫√ ⌐≈™

≡│ ─ⱷfiⱣכ⌐╙ ⇔√⁸≤™℮↓≤╙

∫≡ↄ╣√⁹ 

 ≢⁸ ╠─ ≢ ∆╢↓≤│ ⇔⅛

∫√⁸≤ ╡ ∫≡ ™√⁹ 

╖╩≈ↄ╢─│ ⇔⅛∫√≢∆⌡⁹∕─

FD/SD ∫≡⅝≡⁸ ─⸗♅ⱬכ◦ꜛfi

╩ ╘╢√╘⌐⁸≤⅛─ ≢⁹ ⁸₈↔╒℮┘₉

╩≥℮№→≡ ™─⅛⁸≤™℮─⅜ ⅛╠⌂⅛

∫√≢∆⌡⁹ ⅜ ⇔™⁸∫≡↓

≤⅜ ⅛╡╕⇔√⁹ 

 ₈ⱨ□◦ꜞ♥כ◦ꜛfi╩ ⅛⇔√ ┘─ ≠ↄ

╡₉⅔╟┘₈ ⱴⱠ☺ⱷfi♩₉╩

╡ ╡⌂⅜╠⁸E │₈ ⅜⅔ ₉─ ⅜

№╢─≢ ⇔≡™╢⁸≤™℮ ⌐≈™≡

╙ ⅎ≡ↄ╣√⁹ ⇔⌂⅜╠≥─╟℮⌐ ∆

╢─⅛⁸⌂≥⅜ ⌐⌂╢⁸≤─↓≤∞∫√⁹ 

∞↑∂╚⌂ↄ≡⁸∕─ ⅜⅔ ╖

√™⌂ ∂≢№╢─≢⁹ ⇔≡™╢≤

⅝⌐⁸ ►꜡►꜡≤ ╡╩ ╠╣╢ ≤⅛⁸

₈⌂╢╒≥⁸↓℮™℮ ⌐ ↄ⌐ ↄ⌐ ∫√

╡ √╡∆╢∞↑≢ ─ │ ╦╢╪

∞₉≤ ╩╙∫≡ ∂√╡≤⅛≢∆⌡⁹ 
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 ꜞⱬꜝꜟ◘▬◄fi☻ FD₈ ⌐⅔

☻fi◄▬◘♃כ♦╢↑ ─ ╡ ╖₉⌐≈

™≡│⁸ ─╟℮⌂ ╩ ∫≡ↄ╣√⁹ 

™≈╙ ™▬ⱬfi♩↕╣≡™╢─≢⁸√┬╪Ɫ

☼꜠│⌂™∞╤℮≤⁹ 

 ⇔√ ⌐≈™≡│⁸

 ◦☻♥ⱶ ה ╠─ ╡ ╖

⌐≈™≡⁸ ─╟℮⌐ ∫≡ↄ╣√⁹ 

╠─ ╡ ╖⌐≈™≡ ↓℮™℮─⅜

№╢⁸≤™℮─│ ⌐ ⅛∫√≢∆⌡⁹

⌐ ™ ╡ ╖∞≤ ∫≡Ν 

 FD/SD ┼ ⇔√ ╩ ™√≤↓╤⁸

⌐◒כⱪ꞉כꜟ◓≥╢⌂⌐ ∆╢ ⅜

ↄ⌂™↓≤⁸∕⇔≡⁸◓ꜟכⱪ꞉כ◒╩ ≢

™╢√╘⌐╙∕╣╩ ∆╢↓≤─ ╩ ∫

≡ↄ╣√⁹ 

╩◒כⱪ꞉כꜟ◓ ∆╢≤™℮─│⁸ ⌐

⌂™≢∆⁹ ₁ │⁹ ⌐ ™ ∞

≤ ™╕∆⁹ ╟╢⅝≢⅜◒כⱪ꞉כꜟ◓

℮⌐⌂╣⁸≤ ∫≡™╢─≢№╣┌⁸™∫║╪

⅜ ⇔≡™╢╖╢↓≤│≤≡╙ Ν 

 ─ FD/SD ⌐≈™≡│⁸ ─ ⅛∫√╙─

⌐≈™≡│⁸ ╡ ⇔ ∆╢↓≤╙ ™─≢│

⌂™⅛⁸≤™℮ ╙ ™√⁹ 

⅜ ⅛∫√╛≈│ ╛╢─╙№╡⅛

⌂⁹ ─ ⌐ 2 ╙ ≡╙╠℮⁸

≤™℮─╙№╡⅛⌂≤⁹ 

 ╕√⁸ ╛ ─ ⌐≈™≡⁸

⌂ ─ ⅜ ⌐ ≢⅝╢ ⅜№╢≤

™⁸≤™℮ ╙⇔≡ ™√⁹ 

 ─ FD/SD ≢ ╡ ≈⌐ⱴכ♥™⇔╒≡→

™≡│⁸⸗♅ⱬכ◦ꜛfi⅜ ↄ⌂™ √∟─

╩ →╢ ╛⁸ ─ ≤ ╩ ╘╢

⅝∫⅛↑≤⌂╢ ─╛╡ ╩ ╡√™≤ ∫≡

ↄ╣√⁹ 

 ≢╙ ⇔≡™╢Moodle ◦

☻♥ⱶ ⌐≈™≡╙ ⌐ →≡ↄ╣√⁹Moodle

⌐≈™≡│⁸ ─ ╡─ ─ │ ↄ⌂™⁸

≤⇔⌂⅜╠⁸ │ ╩ ⇔≡™╢⅛╠╙

∫≤ ⇔≡╙ ™─≢│⁸≤ ∫≡ↄ╣√⁹ 

≢╙╖╪⌂╛∫≡™╢⅛╠⁸ │

™ ↄ ⅛∫≡™╢─≢⁸ ╕≢ ⅜∫≡

⅝√ ⌐╙ ∫√ ⅜ ™≢∆╟⁸≤™℮ │⁸

│ ╡⌐│╟ↄ ∫≡™╕∆⁹ 

 ≢⁸ ─ ⌐ FD/SD ┼─ ╩ ╘╢↓

≤─ ⇔↕⌐≈™≡╙ ∫≡ↄ╣√⁹ 

FD/SD ╩ ⌂╪≤⌂ↄ ⌐│ ╘≠╠™≤↓

╤⅜№╢Ν∕─ ⅜≥╣∞↑ ⌐

⅜№╢⅛ ⅛╠⌂™─≢Ν 

 FD/SD ─ ⌐≈™≡─ ╩ ™√≤

↓╤⁸ ─╟℮⌂◖ⱷfi♩╙ ↑√⁹ 

⅜╛∫≡™╢≤⅝ ⌐

≤⅛┬╢≤⁸∕─ ≢▪►♩⌂─≢⁹

⅜⌂™≤⅝─ ⅜ ™∫∟╚ ™╪≢∆⅛

⌡⁹⅛≤ ∫≡⁸ ⅜⌂™≤⅝∫≡⁸ ◦

 fi∞∫√╡╙∆╢╪≢∆╟⌡⁹☼כ

 ╕√⁸ ⅜fi☼כ◦ ⌐╟∫≡ ⌂╢↓≤

⌐≈™≡╙ ⇔≡ↄ╣√⁹ 
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F ה  

▬fi♃ⱦꜙכ 2019 6 6  

ₒ F ⅜ ⇔√ FD/SD 30 ₓ 

Õ ▪◒♥▫Ⱪꜝכ♬fi◓ ⱪכꜟ◓₈ ─ כ♁◓☺≥ ₉ 

Õ ▪◒♥▫Ⱪꜝכ♬fi◓ ◒♇ꜞⱩכꜟ₈ ꞉כ◒◦ꜛ♇ⱪ₉ 

 30 1 ⌐ ⇔√ FDהSD꞉כ◒◦ꜛ

♇ⱪ₈↓╣⅛╠─ ╩ ⅎ╢ 

─ ╩ ⇔≡ ₉⌐ ⇔

≡ↄ╣√ F ⁸F │⁸∕─ ⌐

ⱷכꜞfi◓ꜞ☻♩⌐ ⇔⁸ ⁸ ⅛

╠─ ╩ ↑ ∫≡ↄ╣≡™╢⁹ FD/SD

┼ ∆╢ ≤⇔≡⁸◐ꜗꜞ▪ ≤ ╘≡⁸

─╟℮⌐ ∫≡ↄ╣√⁹ 

≤⇔≡ ⅝√™⌂⁸≤™℮─⅜

⌂ⱦ☺ꜛfi≤⇔≡ ™≡™╢─≢⁸∕℮⌂∫√

⌐ ⌐ ≈ ⅜ ╠╣╢⌂⁸≤ ∫≡Ν 

ⱪכꜟ◓₈  ─ כ♁◓☺≥ ₉┼─

≤⇔≡│⁸ ─ כ♁◓☺≢ ⌐≈™

≡│ ∫≡™√√╘⁸≤─↓≤≢№∫√⁹↕╠⌐⁸

∕↓≢ ╪∞↓≤╩⁸ ─ ≢

⇔≡™╢↓≤╙ ⅎ≡ↄ╣√⁹ 

כ♁◓☺ ⌐≈™≡│ ≢ ∫≡⁸

™⌂⁸≤ ∫≡™√╪≢∆↑≥⁸⌂⅛⌂⅛

∫≡™╢∞↑∂╚ ⌐ ∑⌂™─≢⁹↓─

FD/SD ⌐ ⇔≡⁸ ≤⅛╙

™≡⁸₈↓╣⌂╠≢⅝╢∙₉≤™℮↓≤≢⁸

⇔√⁹ 

◒♇ꜞⱩכꜟ₈  ꞉כ◒◦ꜛ♇ⱪ₉┼─

⌐≈™≡│⁸TA ─ ╛ ≤─ ≢ꜟ

≡™≈⌐◒♇ꜞⱩכ ∫√↓≤⅜⅝∫⅛↑∞∫√

≤─↓≤∞∫√⁹ 

⌐ ≤⅛≢ ℮⌐⇔≡╙⁸ ≢╛╢

⌐⇔≡╙⁸↓℮™℮ ≢⁸ №╢℮∟⌐

⇔≤™√ ⅜⁸ ⌐│ ™╪∞╤℮⌂≤⁹ 

 ⇔√ ⌐≈™≡│⁸₈≥∟╠╙ ⌐

─ ₉≤ ∫≡ ™√ ≢⁸∕╣∙╣⌐≈™ 

≡ ─╟℮⌐ ∫≡ↄ╣√⁹ 

כ♁◓☺ ⌐ ⇔≡│⁸ ─ ≢↓─

─ ↕≤⅛╩ ⅎ╢↓≤⅜≢⅝√⁸≤™

℮≤↓╤⅜ ⅝ↄ≡⁹ ⅜╛╢─≤⁸∕─

─ ≢ ╪≢╖╢─≤≢ ⅜ ℮╪

∞⌂⁸≤ ∂⌂⅜╠ FD/SD ╩

↑≡™√─│ ⌐№╡╕∆⁹ 

╩◒♇ꜞⱩכꜟ ⌐ ∫≡╖╢↓≤≢⁸

≥℮™℮ ╩⁸ ⅝≤⇔≡⁸ ╢ ⅜

№╢─⅛≤⅛⁹ ⁸ ╩∆╢ ≢⁸≥℮™

℮↓≤╩ ⅎ√ ≢№─ ◒♇ꜞⱩכꜟ

╩ ∫≡™ↄ↓≤⌐⌂╢─⅛≤⅛⁸∕℮™℮─

╩ ⌐≈⅛╗ ⅜ ╠╣√─≢⁸ ⅛∫

√≢∆⁹ 

 FD/SD ≢ ╪∞↓≤─ ⌐ ⇔≡│⁸₈╛╤

℮≤ ∫√≤⅝⌐™≈≢╙≢⅝╢╟℮⌐⇔≡™╢₉

₈ ⌐ ╘╠╣√╠ ≢⅝╢╟℮⌐⇔√™₉

≤™℮ ╖≤ ⌐⁸ ╩™≈╙ ⇔≡™

╢≤─↓≤≢№∫√⁹ 

™≈≢╙ ™ ⇔≡ ⅎ╢╟℮⌐⁸ ⁸ⱷ⸗

≤⅛ ╩ PDF ⇔≡⁸USB ─ ⌐ ™≡⁸

∟ ™≡™╢╪≢∆⁹ 

כ♁◓☺  ⌐≈™≡│⁸ ⅜ ∆╢ ≢

╙ ⇔≡╖√ ⌐≈™≡╙ ∫≡ↄ╣√⁹ 

╩ ≤⇔≡ ∆╢─⅛≤™℮

≢⁸⅛⌂╡ ⅜♦◙▬fi⇔⅝╠⌂™≤Ν

≢ │ ⇔√≤™℮⅛⁸ ⇔╕⇔

√⌡⁹ 

─ ≡╩⇔∫⅛╡≤∆╢ ⅜☺◓♁

כ ╩∆╢ ⌐│ ╘╠╣╢╪∞⌂⁸∫≡™℮

─│∆↔ↄ ∂╕⇔√⁹ 
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כ♁◓☺⁸√╕  ╩ ⇔≡╖√ ≤ ⇔

כ♁◓☺⁸≡ ╩ ™√ ♦◙▬fi⌐≈™≡

─ FD/SD ≢ ╡ →≡╒⇔™⁸≤™℮ ╙

⇔≡ ™√⁹ 

כ♁◓☺ ╩ ∫√ ╩ ♦◙▬fi∆╢≤

⅝⌐⁸ ⅜ ⇔™─⅛⁸≢∆⅛⌡⁹ ⁸╛∫

≡╖≡ ╘≡₈↓↓⅜ ⇔™╪∞₉∫≡™℮─

⅜ ⅛∫√╪≢∆↑≥Ν╗⇔╤⁸∕↓╩ ╘⁸

≤⇔≡ ⇔≡ ↄ↓≤≢⁸№╢ ∕

─⁸ ⅜ ⇔™⅛╠≥℮⇔╟℮⅛⁸≤™

℮↓≤╩ ⅎ⌂⅜╠⁸ ♦◙▬fi⇔ ╘╢⁹ 

 FD/SD ─ ─ ↄ⅜⁸ ≢│

⌂ↄ ≢№╢↓≤⌐≈™≡─ ╩ ™√≤

↓╤⁸ ─╟℮⌐ ∫≡ↄ╣√⁹ 

⌂⅛⌂⅛ ─ ≢│ ⅎ⌂™ ₁≤─

⅜ ╠╣╢≤™℮ ≢ ╡ ™Ν 

⌐│≥℮™℮ ⅜™╢─⅛≤⅛⁸∕℮

™℮─╩ ⅎ╢ ⌐╙⌂╡ ╢ ≢∆⁹ 

 ┼─ ≤⇔≡│⁸ ─╟℮⌂◖

ⱷfi♩╙ ↑√⁹ 

─ ⌂─⌐⁸↓↓╕≢ ⌐╛∫≡ ™

≡ ╡ ™⌂⁸≤ ™⌂⅜╠Ν ╡ ↄ ╕∑

≡╙╠∫≡™╕∆⁹ 

 ≢⁸ ▪◒♥▫Ⱪꜝכ♬fi◓ ─

⌐≈™≡│⁸ ─╟℮⌂ ╙ ™√⁹ 

▪◒♥▫Ⱪꜝכ♬fi◓ ≢ ↕╣≡™╢

∫≡™℮─⅜⁸≥℮™℮◖fi☿ⱪ♩─ ⌐

↕╣≡™╢─⅛⁸∫≡™℮─⅜ ⅎ≡ↄ╢≤

─√╘⌐↓─ ╩ ↑╢─⅛⁸∫

≡™℮≤↓╤⌐ ≤⇔≡▪◦☻♩⅜™ↄ╪∂

╚⌂™⅛⌂⁹ 

 ∕─ ≢⁸ ─ FD/SD ≢ ╡ →≡╒⇔™♥

≡™≈⌐ⱴכ ™√≤↓╤⁸ ₁─▪◒♥▫Ⱪꜝ

◓fi♬כ ╩ ⇔≡╒⇔™⁸≤™℮ ╩

™√⁹ 

▪◒♥▫Ⱪꜝכ♬fi◓ ≢ ⅎ╢☻◐ꜟ

₈↓╪⌂─⅜№╢╟₉≤™℮ ╙ ╘≡⁸

╩ ∆╢√╘─ ⌂ ─ ╖√™

⌂─⅜№╢≤⁸ ∞⌂≤ ™╕∆⁹ 

 ╕√⁸▪◌♦Ⱶ♇◒ꜝ▬♥▫fi◓⌐≈™≡╙

═√╠ ⇔™⁸≤╙ ∫≡ↄ╣√⁹ 

∕╣ ▪◌♦Ⱶ♇◒ꜝ▬♥▫fi◓ ╩

⅜●♅≢╛╢╖√™⌂ ⅜№∫√╠

│№╢≤ ™╕∆⁹ 

╛♥◐☻♩╩ ∫≡⅝≡ ↓─ ─ ≢

≤⇔≡ⱡ▬☼⌐⌂∫≡™╢ ╩ ◌♇

♩⇔≡™↓℮╖√™⌂ ⌐ Ɑfi≢

⇔⌂⅜╠╛╢Ν 

 ↕╠⌐│⁸Moodle ⌂≥─ ◦☻♥ⱶ─

⌐ ∆╢ FD/SD ⌐≈™≡╙ ⇔≡ ™√⁹ 

≢№╢⅜╝ⅎ⌐⁸ ⌐ ℮ ⌐≤∫≡

⅜№╢─⅛⌂⁹ ∆╢ ⌐≤∫≡

⅜ ꜠♩☻⁸⌐─⌂∏│⌂ꜟכ♠√╣⅛

☻─ ⌐⇔⅛⌂∫≡⌂™╪∂╚⌂™⅛⁸≤™

℮Ν∕─№√╡─ ╩ ⅝╒←∆╟℮⌂

≤⅛⅜№╢≤ ™─⅛⌂⁸≤ ∫√╡╙⇔╕

∆⁹ 

 ─ ⌐≈™≡│⁸ ⅜ ⇔≡

™╢ ─ⱳכ♃ꜟ◦☻♥ⱶ╩ ⇔√ ⌐

≈™≡╙ ⇔≡ ™√⁹╕√⁸ FD/SD

│ ∞↑≢⌂ↄ⁸ ╩ ⇔≡™╢

⌐╙ ⅜№╢─≢│⌂™⅛⁸≤™℮◖ⱷfi♩

╙ ™√⁹
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5. FD/SD─  

 30 ⌐ ⇔√ FD/SD ─ ⌐≥↔ꜟכꜙ☺⸗╩ ∆⁹ ⌐│⁸FD/SD

⌐ ∫√ ▪fi◔כ♩─ ⌐ ∆╢ ⅛╠─ ╙♩ⱷfi◖ה ⇔≡№╢⁹∕─ │⁸

►▼Ⱪ◘▬♩ ⌐ ↕╣⁸ ⌐│ ┼─ ⱷכꜟ ╙ ∫≡™╢⁹↓─╟℮⌂ⱨ▫כ♪

Ᵽ♇◒╩ ↑╢↓≤⌐╟╡⁸FD/SD ─ ╡ ╡─ ╙ ↑≡™╢⁹ 

 

 

5-1. ꜞⱬꜝꜟ◘▬◄fi☻ ꜟכꜙ☺⸗  

No. FD/SD  Ɑכ☺ 

1 
ꜞⱬꜝꜟ◘▬◄fi☻ FD 

₈ ╩ ╖ ∆ ─♦◙▬fi Ɫ♥♫♁fi ─ ≤ ₉ 
p22 

2 
ꜞⱬꜝꜟ◘▬◄fi☻ FD 

₈↓╣⅛╠─ ה ╩ ⅎ╢ ↓╣╕≢─ ≤ ⌐ ₉ 
p24 

3 
ꜞⱬꜝꜟ◘▬◄fi☻ FD 

₈ ☻fi◄▬◘♃כ♦╢↑⅔⌐ ─ ₉ 
 

4 
ꜞⱬꜝꜟ◘▬◄fi☻ FD 

₈↓╣⅛╠─ ה ╩ ⅎ╢ ≤ ⌐ ₉ 
 

 

 

5-2. ꜞⱬꜝꜟ◘▬◄fi☻ ꜟכꜙ☺⸗  

 ─Ɑ⁸│╠⅛☺כꜞⱬꜝꜟ◘▬◄fi☻ ─ꜟכꜙ☺⸗ FD/SD ╩ ∆╢⁹ 
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ꜞⱬꜝꜟ◘▬◄fi☻ FD 

₈ ╩ ╖ ∆ ─♦◙▬fi Ɫ♥♫♁fi ─ ≤ ₉ 

≠ↄ╡ ╩ ≤∆╢₈ ≠ↄ╡─ ₉╩ ╡ ╣√ Ɫ♥♫♁fi ─ ה ╩↕

╣≡™╢ ╩⅔ ⅝⇔⁸∕─ ╛ ⌐≈™≡⁸ ꞉כ◒◦ꜛ♇ⱪ╩ ⅎ≡ ┘╕⇔

√⁹╕√⁸Ɫ♥♫♁fi ⌐⅔↑╢ⱨ□◦ꜞ♥כ◦ꜛfi╛ ≠ↄ╡ ─ ™ ⌐≈™≡╙ ┘ ™

╕⇔√⁹ 

 

 

ₒ ₓ 30 6 22 13:00 17:00 

ₒ ₓ  ◐ꜗfiⱤ☻ ☿fi♃1כ 4 1409  

 

ₒ ₓ30  

ₒ ₓ  

ₒ ₓ ╩ ∆╢ ה ⁸Ɫ♥♫♁fi⌐

─№╢  

 

ₒ ₓ  

ה  ⁸Ɫ♥♫♁fi ꜝⱲה

 

 

ₒ ₓ 

ה ≠ↄ╡ⱷ♁♇♪ QFT Question Formulation Technique ─ ≤  

QFTה ╩ ∫√Ɫ♥♫♁fi ─ ꞉כ◒◦ꜛ♇ⱪ 

ה ה ⁸ ה ≢─  

QFTה ╩ ∫√Ɫ♥♫♁fi ─ ≤  

 

 

 

ₒ ₓ 

7 ℮∟  2  

8  

15  

 

ₒ▪fi◔כ♩ ₓ 

₆ ₇ 

3 ⌡ 3 ≥∟╠≤╙™ⅎ⌂™ 0 

╛╛ 0 0 

 


































































































