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ₒ и ≤ ₓ   43 

-ⱴ иכ♥     44 
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1 

 

ה ─  

1 ┘ ─  

│⁸ 12 ╛∆ ⅜ ╠ ⌐№∫≡ ─ ≤

≡⌐ ⇔≡™╢ ⅜⁸ ⅛ ⌐ ╩ ↑ ⌐ ≡ ≢⅝╢√╘⌐│≥℮⇔

√╠╟™⅛ ⇔⁸ ─ ⌐ ╙ ⌂ ─ ─ ╩ ⌐ ה ה

ה ה ה ה ⌂≥─ ╩ ┬ ─√╘─

╩ ⇔√─⅜│∂╘≢№╢⁹ │ ╛ ⌐ │ ╩ ™

╠╣√⅜⁸ │ ⌐ ⅜ ⅎ⁸ 3 ─

⌐╟╢ ≤⇔≡ ↕╣√⁹╕√⁸ ⌐│

≤⇔≡ ⅜ ⅎ╠╣√⁹ 

─ ⌐ ╦∫√ │ ה ╩ ⁹

─ ─ ה ≤⇔≡™⅝™⅝≤ ⅝ ⅜╣≡™╢⁹ 

│ 13 ⌐ 21 ⌐│

⌐ ╩ ⇔⁸ ─ ≤⌂╢⁹∕─ ⁸ │

⁸ ⁸ ⁸ ⁸ ⁸ ◖fiⱧ

♃כꜙ ⁸ ╩ ∆╢ ┼≤ ╖╩ ╘√⁹ 

│ 25 ─╖─ ≤⇔≡ ⁹ 29 ⌐

⁸ 40 ⌐│ ╩ ⇔≡ ≤⌂∫√⁹ │ ─

⌐ ╩ ⅎ⁸ 29 ﬞ ─ ⌐ ⇔ ⌐™√∫≡™╢⁹ 

╟╡ 60 ─ ╩ ╗ │⁸ 40 ≢ ⇔√⅜⁸

─ ⅜⅝╦╘≡ ↄ 29 ⌐│ 50 ⌐ ↕╣√⁹ │ ─

╩√≥╡ 42 ⌐│ 105 ─ ╩ ╡ ⇔≡™╢⁹⇔⅛⇔ ─ⱬⱦכⱩ

ⱶכ ─ ⅜ ⅞╢≤ │ ⅝ↄ ⇔≡™∫√⁹ 

│ ─ ╩ ≡ 50 ≢ ⇔√⁹ ┼─ ╙

⌐ ┘ ─ ≤⇔≡ ↄ─ ⌂ ╩ ⇔≡™╢⁹╕√⁸ ה

│ ה ⌐⅔™≡╙ ≤ ⌐ ╩ ↑ 39 ─

℮∟ ⌐ 70 ⅜ ⌐ ™√⁹⇔⅛⇔ ⌐ ╩ ⅜ ╘╢╟℮⌐

⌂╢≤ ─ │ ─ ╩√≥╡⁸ │ ╩ ⇔⌂⅜

╠ ─ ┼ ⇔⅜⌂↕╣√⁹ ╙ ⅛╠⁸ ⌐ ╩

↑≡™√ ⅜ ─ ┼≤ ⇔≡™∫√⁹ 

40 ─ │ 50 ─⧵⁸⅜√⇔♩כ♃☻≢ ─

⌐ ™ ─ ⅜ ╕╡⁸ 56 ⌐│ 100 ⌐ ⇔ ─ ⌐

ⅎ√⁹╕√⁸ ⅛╠ ┼≤ ⅜ ⌐⌂∫√↓≤╩ ⌐ 10 ╟╡

↑ ╣≤⇔≡ ☻♃♇ⱨ◖כ☻╩ ↑ ─ ╩ ╘√⁹ 

─ ≤⌂∫√ │ ─ ≤≤╙⌐ ⅜ ⇔⁸ 24 3 ⁸

4 ─ ╩ ╡ ⇔√─╩ ⌐ ⌐ ∫√⁹ №╢ │

─ ⌐ ⅝ ⅞⁸ ─ ─ ⌐ ↑√ ─ ╩

⇔≡™╢⁹ 

│⁸ ≤ ╩ ─ ⌐ ⅎ≡ ↕╣≡⅝√⅜⁸
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≤ ─ ─ ╩ ↑ ─ ─

─√╘ 28 ╟╡ ╩ ╡ →╢↓≤≤⇔√⁹╕√⁸

┼─ ─ ⌐╟╡ ⅜ ≤⌂╡ 22 ⌐ ╩ 150 ⅛

╠ 120 ⌐ ⇔√⅜∕─ ╙ ⅜ ╠╣∏ 28 ⅛╠ ╩ 90

⌐ ∂⁸↓↓ ─ ⌐ ⇔√ ⌐ ⇔√⁹ 

≢№╢ │ ◖fiⱧꜙכ♃ ⌐∕─ ╩

⅝ ⅞ 24 3 ╩╙∫≡ ≤⌂∫√⁹ 

[ ה ─ ]  
12  4    13 ⌐  

  3  4  
11  

    
 

  5  1    

  8  4      

21  4  
5  

   
 

22  4    43  

23  4     

24  4    37 4 ⌐  

25  4     40  

26  2   ╩ ⌐  

27  3    2 ה   

29  1  
4  

 ╩ ⌐  
  50  
 40 ⅛╠ 50 ⌐  

  

30  3     
 ╩  

31  3    2 ה   

35  4   ⌐ ╩  

36  8    

38  4   50 ⅛╠ 100 ⌐  

40  3   50  
⁸ 2  

41  4 ה    

42  4   100 ⅛╠ 150 ⌐  

44  4     

49  4      

56  1   50 ⅛╠ 100 ⌐  

57  1   50 ⅛╠ 35 ⌐  

59  4   ◖fiⱧꜙכ♃   

62  4    12 4  ⌐  

  3  4   12 ╕≢ 50  

11  4   35 ⅛╠ 20 ⌐  

17  4   20 ⅛╠ 15 ⌐  
 

22  4   150 ⅛╠ 120 ⌐  
 

22  6    

24  3     

24  3     

28  3   120 ⅛╠ 90 ⌐  
ה → 
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◖fiⱧꜙכ♃  

 

 

2 ─ 28 5 1  

          

   

 1 1

16  

100 400 367 

 ﬞ 25   190 410 355 

 ﬞ 12  50 100 45 

◖fiⱧꜙכ♃ 

 
ﬞ 12  80 120 34 

 1 2 2

 

210 630 289 

 1 1 1

 

70 250 97 

3 ה ─ 28 5 1  

Ẽ  
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188 189 171 185 182 189

184,479 183,601 182,581 181,722 180,203 178,886
 -   1,519 ,317

305,524 303,591 302,067 300,548 298,084 295,898
 -   2,464 2,186

242,959 241,378 240,558 240,343 238,835 237,422
 -   820 215 1,508 1,413

1,412,120 1,400,879 1,390,449 1,376,912 1,362,836 1,349,354
-   -11,241

100 100

99100 99 99 98 98

99

100 99 99 98 98 97

99

96

98 97

100 99 98 98 97

3,667 3,562 3,469 3,407 3,315 3,236

4,282 4,135 4,093 3,930 3,782 3,725

4,814 4,828 4,695 4,554 4,529 4,306

4,615 4,450 4,351 4,372 4,202 4,206
-165

91100 96 94 95 91

88

100 9898 98

100 97 95 95

89

96 96

90

8797

100

88

94

100 96

4 ─ ה ─ ה  ☼כ♬─

 Ẽ ─ ─ ∆╢ ─  

│ ─ ⌐ ∆╢ ⌐№╢⁹ │⁸ ⁸

⌐ ™≢ 3 ⌐ ╩ ∆╢ ≢№╡⁸ │ 178,886 27

1 1 ≢№╢⁹⇔⅛⇔ │ 1000 ≢─ ⅜ ╪≢™╢⁹

─ 1 31 ⌐╟╣┌ ─ ╡≢⁸↓─ │

∞↑⌐ ∫√↓≤≢│⌂ↄ ⁸ ╙ ≢№╢⁹╕√ ≢ ≡╙

≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

≢⁸ ─ │ 180 ╩ ∫≡™╢⁹ 

 

 

 

 

∕↓≢⁸ ╘≡ ─ ─ ╩ ⇔√⁹∆╢≤╛│╡ ≢

№∫√⁹ 
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54.5% 15.4% 6.9% 5.9% 3.7% 13.7%

─ ⅜ ⇔≈≈№╢ ≢⁸ ⅜ ─ ╩ ∫≡™╢≤™℮

↓≤│⁸ ⅛╠─ ⌐ ╢≤↓╤⅜ ⅝™≤ ∆╢⁹∕↓≢ ─

╩ ⇔√≤↓╤⁸ ─ 5 6 │ ─ ≢№∫√⁹ 

 

 

 

 

∕⇔≡ ─ ⅜ ∫≡™╢ ≢⁸ ⅜ ─ ╩ ∆╢↓≤⅜

╢≤™℮↓≤│⁸ ⅔╟┘∕─ ─ ⅜↓╣╩ ∫≡™╢≤™℮↓≤≢№

╡⁸↓↓⅛╠ ⌐ ─ ⅜ ⅎ≡™╢≤ ≢⅝╢⁹ 

∕↓≢ ≤⌂∫≡ↄ╢─

⅜⁸ ─ ≢№

╢⁹≤↓╤≢ ⌐ ⇔

≡ │⁸

≢ ─ ╩ ה

⇔≡™╢⁹ כ♦─↓

♃╩ ⌐ ╩♃כ♦─

⇔⁸∕╣╩ ⌐₈

24 ₉ ⁸₈

ה 25 64 ₉

⁸₈ 65 ₉

⌐ ⇔√⁹ 

↓─ ⅛╠⁸ ∆╢═

⅝│₈ ה ₉⁸₈

₉─ ≢⁸2020 40

─ ─

⌐ ⅎ≡⁸₈ ה ₉⁸

₈ ₉─ ⅜∕╣ ⌐ ⇔™↓≤⅜ ≢№╢⁹⇔√⅜∫≡ │ ↕

╠⌐ ─ ⌐ ⇔⌂╣┌⌂╠⌂™⁹ 

≤↓╤≢ │↓─ ≤⇔≡⁸₈Smile ≡ⱴ☻♃כⱪꜝfi₉

24 ╟╡ ╩ ⇔⁸ ─ ה ≡ ─ ⇔╩ ∫≡™╢⁹

≢│ ┼─▪fi◔כ♩ ⌐╟╢ ─ ≤⁸∕╣╩ ╕ⅎ√ ₁⌂ ⅜

↕╣≡™╢⅜⁸∕─ ≢₈ ≡⌐ ⇔≡─ ⅔╟┘ ─ ה ─

⌂↕₉⅜ ↕╣≡™√⁹╕√ ─₈ ₉

26 ⌐⅔™≡╙⁸₈ ─≈⌂⅜╡─ ₉⅜↕╕↨╕⌂ ─ ≤⌂∫≡

™╢≤⇔≡ ↕╣≡™√⁹ 

≢₈ ─ ─ ─ 1₉╩ ⇔√╙─⅜№╡⁸∕╣⌐╟╣┌

                                                   
1 ₈ ⌐⅔↑╢ ─ ₉ ה ה  

 26 3 18  

261,796 246,377 230,806 215,253 199,545
100 94 88 82 76

7,366 6,559 6,009 5,525 4,999
8,668 7,392 6,588 6,042 5,558
9,729 8,652 7,382 6,580 6,034

11,402 9,750 8,685 7,413 6,611
12,891 10,866 9,311 8,293 7,077

50,056 43,219 37,975 33,853 30,279
19 18 16 16 15

125,348 117,218 108,393 99,870 90,091

48 48 47 46 45

86,392 85,940 84,438 81,530 79,175

33 35 37 38 40
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─ ≢⁸5 ╙ ╙⇔ↄ│ ⌐ ⇔≡™╢ │ 64 ⁹ ⌐

⇔≡™╢ │ 11 ≢№∫√⁹ ⌐ ≢⁸5 ╙ ╙⇔ↄ│ ⌐ ⇔

≡™╢ │ 65 ⁹ ⌐ ⇔≡™╢ │ 15 ≢№∫√⁹ 

↓─ ╟╡ ─↓≤⅜ ⇔√⁹ 

ה ─ ─℮∟ 8 ⅜ ⌐ ╡⁸2 ⅜ ╩ ╣≡™╢↓≤⁹ 

ה ─ ─℮∟ 1 2 │ ⅛╠─ ≢№╢↓≤⁹ 

ה ─℮∟╙∫≤╙ ╘╢ ⅜ ™─│ 52 ≢№╢↓≤⁹ 

⇔⅛⇔ ≤⇔≡ ⌐ ∫≡™╢ ─ ⅜ ™↓≤╙ ⇔≡™╢⁹

⇔√⅜∫≡⁸ ─↓│ⱶכ♅ ╩ ↑╢ ╩♩♇◕כ♃⌐ ∫√ ╩

ⅎ╢ ⅜ ≢№╢≤ ╩ ⇔≡™╢⁹ 

│ ⅜ ∆╢₈ ₉≢№╢⁹ ∆╢ │ 9,039 ≢

№╡⁸ ─ ─ 4.9 ╩ ╘≡™╢⁹ ≢ 1.3 ≢№╢↓≤⌐ ═╣┌↓─

│ ⌐ ™⁹╕√∕─ ≢╙ ⅜ 2.6 ≢ ─ 0.6 ⅛╠ ═╣┌⁸

│ ⅜ ™↓≤╙ ≤⇔≡ →╠╣╢⁹ 

↓╣╠─ ╩ ∆╣┌ │Γ ⌐ ╢ ─ ↕ΔΓ ─ ─ ─

↕ΔΓ ─ ≢ ─ ╘╢ ─ ↕Δ≤™℮ ╩ ∫≡™╢⁹≈╕╡

╩ ™⁸ ה ╩ ⇔≡™╢ ⌐≤∫≡⁸ │ ⌐ ™▪♪Ᵽ

fi♥כ☺╩ ⅎ≡™╢↓≤⅜ ≢⅝╢⁹∕─ ≢⁸ ⅜ ≤⇔≡ ≢⅝

╢ │⁸ ≤ ≢№╢⁹ ─ ≤⇔≡│⁸ ≡⌐ ∆╢ ╛

ה ─ ╛ ⌐ ה ⇔√ ─ ╩ ℮↓≤⁸⌂╠┘⌐ ─

ה ╩ ∆╢↓≤≢№╢⁹∕╣╠⅜ ─▪♪Ᵽfi♥כ☺≤ ┘≈™√≤⅝⁸

─ ⌐ ⇔⁸∕╣⅜ ⌐ ─ ┼≤ ┘≈ↄ≤ ⅎ╠

╣╢⁹ 
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Ẽ ─ ─ ┘ 23 ⅛╠ 27  

 

Ẽ ─♬כ☼ 

 │⁸ 25 15,700 ─ ╩ ╡ ⇔⁸ │╙≤╟╡

ה ⌂≥ ⌐ ה ה ≤⇔≡ ⇔≡™╢⁹ 

40 ╕≢│ ┼─ │ ⅛∫√⅜⁸ │ ⌐

╩ ╓⇔⁸ ─ ┼─ │ ⁹ ⅜

≤⌂╡ ⅎ≡ ─ ┼─ ╙ ╕∫√⁹ │ ⁸

─ ⅜ ↄ⁸ ─ ╙╒╓ ⅜ ⌐ ™≡™╢⁹ 

─ │ ─ ↕≤ ─ ⌐╟╡ ∫√ ⇔↕╛ ⌂

⌐ ⅛╠ ™ ╩ ≡™╢⁹ 

│ ⅝ↄ ⁸ ⁸ ⌐ ⅛╣⁸ ⌐ ⅔╟┘

ה ─ ⅜ ∆╢⁹a ─

Ί 27 5 1 Ίₑ ⌐╟╢≤⁸∕╣∙╣─ │

∆╢ ⌐ ─ ╩ ⇔≡™╢⅜⁸ ─ 4 ┼─

─ 93.5 ⅜ ⌐ ⇔≡™╢⁹∕─↓≤│⁸ ─ ┼─ │

⅝↕╩ ⇔≡™╢╙─≤ ⅎ╢⁹ 

 ╕√⁸ ⅛╣√ ≤⇔≡ ┼─ ה ─ ─ ╕╡

⌐ ∂≡⁸ ╛ ⌂≥⌐╟╡ ⅜ ⇔≡⅝√ ╩ ⌐

∆╢↓≤⌐ ╘≡™╢⁹∕─ ⁸ │ ╛ ─ ≤⇔≡⁸ │

  

23  24  25  26  27  

 

( ) 

 

( ) 

 

( ) 

 

( ) 

 

( ) 

 

( ) 

 

( ) 

 

( ) 

 

( ) 

 

( ) 

 93  49.2 80  46.8 96  51.9 96 52.7 103 54.5 

 37  19.6 43  25.2 43  23.3 39 21.4 31 16.4 

 8  4.2  18  10.5 10  5.4  8 4.4 14 7.4 

 14  7.4  8  4.7  8  4.3  8 4.4 10 5.3 

 9  4.8  4  2.3  4  2.2  4 2.2 6 3.2 

 161  85.2 153  89.5 161  87.1 155 85.2 164 86.8 

 1  0.5  0  0 0  0 0 0 1 0.5 

 19  10.1 14  8.2  11  6.0  15 8.3 14 7.4 

 7  3.7  3  1.7  10  5.4  9 5.0 9 4.8 

 0  0 0  0 0  0 1 0.5 0 0 

 0  0 0  0 1  0.5  1 0.5 0 0 

 0  0 0  0 1  0.5  1 0.5 1 0.5 

 27  14.3 17  9.9  23  12.4 27 14.8 25 13.2 

∕ ─  1  0.5  1  0.6  1  0.5  0 0 0 0 

 189  100.0 171  100.0 185  100.0 182 100.0 189 100.0 



 

8 

 

─Ⱳꜝfi♥▫▪≤⇔≡ ⌐ ₁⌂ ≢ ⇔≡™╢⁹╕√⁸

≤─≈⌂⅜╡│⁸╟╡ ⌂ ≤⇔≡⁸ ─♩♇◔כⱴכⱤכ☻│≢ ™

⌂≥ ─ ╩ ≤⇔√ ─ ≤⇔≡⁸ⱪ꜠♀fi♥כ◦ꜛfi

╩ ⇔≡ ─▪♪Ᵽ▬☻╩⇔≡™╢⁹ │⁸ ⅜ ≥כ♃◒☿

⇔≡ ⇔≡™╢ ╩ ⇔≡⁸ ─ ╣ ™≤ ≡─▪♪Ᵽ▬☻╩∆╢⌂

≥⁸ ≤ ⅜ ⌐ ⌐ ╦╢ ╩ ⌐ ™ ─ ⌐ ⅎ≡

™╢⁹∕─ │⁸ⱱכⱶⱭכ☺⌂≥╩ ∂≡ ⌐ ⅎ╢↓≤⌐╟╡ ≢─

┘╩ ⇔≡™╢⁹ 

 │⁸ ─ ⌐ ⅎ╢√╘⁸ ─ ╩ ∆╢

↓≤⌐╟╡⁸ ╩☼כ♬─ ⌐ ⅎ≡ ╩ ≡╢≤≤╙⌐⁸ ─

≤ ╩≤╡⌂⅜╠⁸ ה ≤ ─

≤⇔≡ ╩ √⇔≡™ↄ⁹ 

Ẽ ─ ─  

 │ ─ ⁸ ─ ⌐ ⅜╢ ─ ⌐ ⇔≡™╢⁹

╩ ≤∆╢ │ ≤ ┌╣≡⅔╡⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ─ ⅛╠ ↕╣≡™╢⁹ 

 │ ⅜ ≤⌂∫≡⅔╡⁸ ─ ╩ ╢╡╪↔╩│∂╘⁸

╛ ⌂≥ ─ ≤⌂∫≡™╢⁹a  2016 28 ₑ

(2015)⌐╟╢≤⁸ │ 13,164≢ 6,538 ⁸ 1,524 ⁸

2,570 ⁸ 149 ⁸ 1,171 ⁸ 574 ⁸ 683

≤⌂∫≡⅔╡⁸ ─ ≢│ ≢№╢⁹ 

 ≢│⁸ │ 400 ─ ⌐ ╦╣√ ╩ ≤⇔√ ╩

╖ ∆⁸╙─≠ↄ╡ ─ ≢№╢⁹₈ ₉╛₈⌂⌂↓ ╡₉⌂≥ ≤⇔

≡ ⌂₈ ╡₉╛⁸ ⌐ ≢ ╩ ─ ⌐ ∫≡

⌐ ⇔√₈↓⅞╪ ⇔₉│⁸ ⌂ ≢№╢⁹╕√⁸ ₈

₉─№╢ │Ⱪ♫─ ≢ ≢№╢⁹↓─ ─Ⱪ♫─ ╩ 1mm

─ ⱪכ♥⁸⇔☻▬ꜝ☻⌐↕ ⌐◌♇♩⇔√╙─╩ ⅝ ⌡√ ⅛╠ ⇔

⇔ ⇔≡™ↄ₈Ⱪ♫◖₉─ │⁸ ≢╙ ╩ ╘≡⅔╡⁸ⱨꜝfi☻⌂≥

╕≢ ╩ →≡™╢⁹ 

 ╩ ⌐ ⌐ ─ ™▬ⱬfi♩⌐∟⌂╪∞ ╙ ╪≢№╢⁹

4 ⅛╠ ≢ ╛⅛⌂ ⅜ ⇔ↄ ⅝ ℮₈ ↕ↄ╠╕≈╡₉

╛⁸ ╛ ⌂≥─ ╩ ≤⇔√ ⌂⌡┴√⅜⁸ ⌐

╩ ╡ ↄ₈ ⌡┴√ ╡₉│⁸ ⁸ ↄ─ ╩ ╘≡™╢⁹╕√⁸

27 8 ⅛╠│ 400 ⌐ ⅛╣√ ⅜⁸ ─ ╩

∆╢√╘⁸ 100 ┬╡⌐⌂╢₈ └⅝╛ ₉⅜ ↕╣√⁹ ╩ 3◌

⅛↑≡ 70m ⅛∆≤№∫≡⁸∕─ ⌂ ⌐ ⅛╠ ⅜ ╣╢⌂

≥⁸ ≢│ ≢ ⅝⌂ ╩№→≡™╢⁹ 

 ∕─ ≢⁸ ─ ╙ AC Active Culture ▪꞉₈≢כ ╩

ⅎ ≡→⅛⅛╩ⱴכ♥℮™≥₉ ┼─ ╡ ╖╩ ⇔≡™╢⁹
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─ ⌐ ↑≡⁸ ⅜▪▬♦▫▪╩ ⇔ ⇔≡╖╢≤™℮ ╩

≤─◖ꜝⱲ꜠כ◦ꜛfi≢ ™⁸ ─ ₁⅛╠ ╩ √⁹↓─╟℮⌐

≤⇔≡│ ╩ ≤⇔≡™╢⅜⁸ ≢╙ ╩№→≡⅔╡⁸ ⌐⌂∫≡╟╡

─ ⅜╡╩ ∑≡™╢─╙ ─ ≢№╢⁹ 

 ↓─╟℮⌐ ⅛⌂ ⌐ ╕╣ ≤ ⌐ ╕╣√ ≢№╢↓≤≤№╦∑⁸

│ ≤⇔≡─ ╩ ∫≡™╢⁹ ⌐│ ≤⇔≡ ╩ ╗

≈─ ⅜№╡⁸ ⌐⅔↑╢ ה ⱪ♇◦כ♄כꜞ─

╩ ∫≡™╢⁹╕↕⌐ ─ ≤⇔≡ ─ ╩ ∆ ≢

№╢⁹ 

 ∕─ ≢⁸ ─ ⅜ ⅎ≡™╢ ╛ ─ ⌂≥─ │⁸

⌐⅔™≡╙ ≢│⌂™⁹↓℮⇔√⌂⅛≢ ≢№╢ │⁸

╩ ⌐ ⅎ⁸ ⌐ ↑ ⌐ ╡ ╪≢™╢⁹ 26 5

⌐₈ ₉╩ ⇔√─╩ ╡⌐⁸ 27 ⌐│⁸ ─

⌐ ↑√ ⌂ ╛ ─ ⌂ ⌂≥╩∆╢√╘⌐⁸

◦fi◒♃fi◒₈└╤↕⅝ ☿fi♃₉כ╩ ⇔ ⌐ ⅝ ╘√⁹

≥↔⇔ה≥└ה∟╕₈≡⇔⧵ ₉ 26 11 28 ⌐ ∆╢

≢⁸ 27 9 ⌐│⁸₈ ≥↔⇔ה≥└ה∟╕ ₉╩ ∟ ⇔⁸

─ ╩ ⅛≈ ⌐ ⇔≡™╢⁹╕↕⌐ │⁸ ╛

─ ⌂≥─ ╩ ⅎ╢ ⌐⅔™≡⁸ ─⸗♦ꜟ ≤⇔≡─

╩ ↕╣≡™╢⁹ 
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Ẽ ─ ─  

  

(5) ⌐ ∆╢ ה ─  

 ᵑ ─ ⌐⅔↑╢ ≈─ ─₈ ה ─√╘─ ₉≢

↕╣√ ┼─ ⌐≈™≡ 

╩ ∆╢  

ה ─√╘─  
      

з ─ ה ⁸ ה  

─ ≢╙№╢ ╩⁸
⌐ ∂√ ⅛╡╛∆™
≢╙ ∆╢↓≤⅜ ╕╣

╢⁹ 

─ ™≤⁸╝⅛⇔™
│ ─ ╖╩ ∂╢↓

≤⅜≢⅝╢√╘ ─ │
ⅎ≡™⌂™⅜⁸◐ꜗfiⱤ☻

●▬♪ ╛►▼Ⱪ
◘▬♩≢│ ⇔╛∆™╟℮
⌂ ╩ ∆╢≤≤╙⌐⁸
●▬♄fi☻ ≢ ─ ∆
╢≤↓╤╩ №╢↔≤⌐
∆╢↓≤⌐ ╘≡™╢⁹ 

│⁸ ⌐ ─
∆╢≤↓╤╩ ⅜ ⅎ
╢↓≤⌐╟╡⁸ ⇔

⌐ ⅛⇔≡™╢≤
∂≡™╢⁹ 

↔≤─ ה
╩⁸ ⁸ ┘
⌐ ∆╢↓≤⅜ ╕

╣╢⁹ 

┘ ╛►▼Ⱪ◘
▬♩⌐ ⇔√⁹ 

│⁸∕╣∙╣─ ⌐
╩ ╘≡ ⇔√⅛⅜
⌐⌂∫√⁹ 

й ─  

ה ┘
⌐⅔™≡⁸

─ ⅜ ╩
√⇔≡™╢≤ ∆╢

⅜ ≢⌂⅛∫√⅜⁸
─ ╕≢⌐
╩ ⇔≡™╢↓

≤⅜ ↕╣√⁹ │⁸
ה ─ ─

ה ╩ ⇔⁸
─ ─ ה

╩ ╠╣╢↓≤╩ ∆
╢⁹ 

╩ ⌐
⇔≡╙╠℮↓≤⌐╟╡
─ ┼─ ╩

╘╢ ╩ ╛⇔√⁹ 

─ ⅜ ╕╢≤≤
╙⌐⁸ ─Ⱶ☻⅜⌂™╟
℮ ∆╢ ⅜ ╕∫√⁹ 
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л  

ⱷfi♃ꜟ◔▪─ ≤∆╢
─√╘⌐╙⁸ ─
╩ ∆╢↓≤⅜ ╕╣

╢⁹ 

23 ⌐ ╩
⇔⁸ ⌐ ─

╩ ↑≈↑≡™╢⁹ ⁸
26 ⌐│ ─

╩ ⁸ ─ ─◔
╩♩כⱳ◘ה▪ ∫≡™╢⁹ 

─ ─ │≢
⅝≡™⌂™⁹ 

≢│№╢⅜⁸
⌐ ∆╢↓≤⌐╟╡⁸
─ ╖⌂≥─ ⌐
─ ⅜ ⅜∫≡™╢⁹ 
─ │⁸ ─
⅜ ⌐ ⅎ≡ ⅜∫≡

™╢⁹ 

м  

⌐⅔™≡⁸
─ ─ ≤≤╙

⌐⁸ ⌂╢ ─
⅜ ╕╣╢⁹ 

─ ─ ≤⇔≡
⅜ ⇔≡ ℮ ⅜ ™

↓≤≤⁸ ≢╙
─ ⅜ ⌐ ╦╣╢↓≤╩

⇔≡ ─ │
ⅎ≡™⌂™⁹⇔⅛⇔⁸ ─
√╘─ ⅜ ╕⇔™ ≢
│⌂™↓≤⅛╠⁸ 28
╒≥ ╩╘≥⌐ ─
⌐ ╡ ⅛∫≡⅔╡⁸
─ ╙ ⇔≡™

╢⁹ ⁸ ─ ⌐≈™
≡╙ ─כ♫כ◖ ╙
⇔≡™╢⁹⌂⅔⁸

─ ⌐≈™≡│⁸
─ ╩ ⇔≡⁸

≢─ │ ∫√⁹ 

─ ─ ⌐
™⁸ ─ │

↕╣≡™╢⁹ 

о  

│ ⌐ ≠⅝⁸
⁸ ⁸ ─
╩ ⌐⇔≡ ↕╣√

™⁹ 

─ ╩ ⇔≡⁸
⌐ ≠™√ ⌐

⇔≡™╢⁹ 

│ ⌐ ↕╣≡
™╢⁹ 

п  

⅜ 3ﬞ
≢№╡⁸ ─

⅜ ╕╣╢⁹ 

23 ⌐
╩ ┘
╩ ∆╢↓≤⌐╟╡

╩ ™⁸╕√ ⌐╟╢
─ ╩ ⇔√⁹ 

24 ≢│ ─
⅜╖╠╣⁸ 27 ⌐

│ ⅜ ╦╣⁸ ⁸
─ ⅔╟┘ ⁸
─ ⅜

≢⅝√⁹ 

─ 3ﬞ
─ ╩╖╢
≤⁸ ≢ 15Ɽכ☿fi♩╩
∫≡™╢─≢⁸ ⅜ ╕

╣╢⁹ 

─ ╩∆∆╘⁸5
יִ ≢ 20 ╩ ⅎ╢╟
℮ ⇔⁸ 27 ─

─ ╩ ∫√⁹ 

≢ ⇔∏≈ ⇔
≡™√⅜⁸ ─ ╛

≢─ ─ ⌂
≥─ ⅜№╡⁸ ⅜

28 ⌐∏╣ ╪≢⇔
╕∫√√╘ ≤⌂∫≡
⇔╕∫√⁹ 
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ᵒ ≢⁸ ╩ ∫√ ⌐≈™≡ 

╩ ∆╢        

и ─  

⁸▪fi◔כ♩─ ⁸
⌐ ∆╢ ─

╩╕≤╘√ ─
─ ╡ ╖⅜ ╕╣╢⁹ 

⅜ ≤⌂╡⁸▪
fi◔כ♩─ ≤ ⌐
∆╢ ─ ⌐≈™

≡│⁸ ▪fi◔כ♩╩
∫≡™╢⁹╕√ ─
─ ≤⇔≡ 26 4
╟╡ ICT ◦☻♥ⱶ

╩ ⇔√⁹ 

┼─ ─ ⌐│
⌐ ∆╢↓≤⌐╟╡
┼─ ╡ ╖⅜╟╡
⌐⌂∫√⁹╕√⁸ ⱳכ

♃ꜟ◘▬♩─ ⌐╟╡⁸
─ ה ─ ─
⅜ ⅎ╢↓≤⌐╟╡

ה ─ ╡ ╖⌐ ⅜
╠╣√⁹ 

й ─  

◦☻♥ⱶ─ ╩
╗♦☺♃ꜟ ─ ∟ ╣⁸

┼─ ⁸ ─
≤─ ⌐↓√ⅎ

╠╣⌂™ ⌐№╢─≢⁸♦
ꜟ♃☺♦─♃כ ╩ ╢↓≤
⅜ ╕╣╢⁹ 

27 ⌐ ◦☻♥ⱶ
─ ≤⁸ ⇔ ⇔─
ꜟ♃☺♦─♪כ◌ ╩ ∫

√⁹╕√⁸ ─ ⌐≈™
─כ♫ꜗ◐☻⁸│≡ ⌐╟
╡ ╩ ∫≡™╢⁹ 

⅜☻ⱶכ☼⌐⌂╢≤≤
╙⌐⁸ ⅜ ↕╣
√⁹ ─ ⅜ ⇔≡
™╢⁹ 

к ─ ≤ ─  

─ ╛ ╩ ∆╢
√╘─ ≤─ ⁸
≤─ ⌐≈™≡│⁸

⌂ ╡ ╖⅜ ↕
╣╢⁹ 

≤─ │ ↕╣
√⁹ 

24 ╟╡ ≢│
≤─ ╩

⇔≡™╢⁹ 25 ╟╡
≢╙ ⁹ 

≤─ ⅜ ↕╣
√↓≤⌐╟╡⁸ ≢
⅜ ↕╣╢≤≤╙⌐⁸↓╣

╕≢ ⌐ ─ ≢
─ ⅜ ≢⅝╢╟
℮⌐⌂∫√⁹ 

м  

⌂╢ ─ ⁸►▼
Ⱪ◘▬♩ ┼─ ─
─ ⅜ ╕╣╢⁹ 

22 ╟╡
─►▼Ⱪ◘▬♩⌐╟╢
│ ∫≡™╢⁹╕√⁸
─ ─ ╛
─ ─√╘─

₈ ₉╩ √⌐ ⇔√⁹ 

─ ─ ╩
╛∆↓≤⌐╟╡⁸ ┼

─ ╡ ╖⅜ ⌐⌂∫
√⁹ 

о  

⅜ ─
≢№╣┌⁸ ╙

─ ╩ ∆╢↓≤⅜ ╕
╣╢⁹ 

┼─ │
╩ ⌐ ⇔√⁹ 

⌐│ ─ ─ ⁸
≤ ╙ ∆╢↓

≤⌐╟╡ ה ⌐≈™≡
≤ ─

⌐ ⅜ ⅜∫≡™╢⁹ 

 

ᵓ 7 ⌐⁸ ─ ⌐⅔™≡ ⅜ ↕╣

√ │⁸ ┘∕─ ╩ ∆╢⁹ 

│№╡╕∑╪ 
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♃כ♦ (6) ╩♃כ♦─  

ᵑ ⁸ ⁸ ⁸ ⁸ ⁸  

Ẽ ↔≤⌐ ╩ ↑╢ 28 ╩ ╗ 5 ╩♃כ♦─ ∆⁹ 

─   24  25  26  27  28    

 

 120  120  120  120  90  28  

4 30

1

1  

 78  85  87  89  85  

 

( ) 
65.0  70.8  72.5  74.1  94.4  

 240  240  240  240  210  

 178  160  167  169  168  

 

( ) 
74.1  66.6  69.5  70.4  80.0   

 

 100  100  100  100  100   

 93  100  95  100  86  

 

( ) 
93.0  100.0  95.0  100.0  86.0  

 200  200  200  200  200  

 176  191  188  194  187  

 

( ) 
88.0  95.5  94.0  97.0  93.5  

ᵒ ( )  

  23  24  25  26  27  

 99  101  74  77  77  

 76  82  91  93  90  

ᵓ ( )  

ᵔ ( )  

ᵕ ( )  

 

  23  24  25  26  27  

 4  4  4  11  8  

 4  3  7  1  3  

  23  24  25  26  27  

 3  0  1  2  0  

 0  0  0  1  1  

  23  24  25  26  27  

 91  97  68  68  72  

 76  82  91  92  87  
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ᵖ ( )  

 

(7) ╩ ∫≡™╢ ה ─ 28 5 1  

ᵑ ─  ( )  

 

 

≢

╘╢  

[▬] 

─ 

⌐ ∂ 

≡ ╘╢

[꜡] 

 

≢ ╘╢ 

 

 
 

 

 
 

 
  

 
 

 
 

 

   4  3  2  3  12  5   2  2  16   

   4  4  2  1  11  8   3  2  15  

ה

 

( ) 8  7  4  4  23  13   5  4  31   

 

 
3  2  2  0  7     0  4   

─ ⌐ 

∂≡ ╘╢ ꜡  
      4  2     

 11  9  6  4  30  17 7  4  35   

ᵒ ─ ─  ( )  

      

 14  0  14  

 1  0  1  

ה ☿fi♃כ ─  1  0  1  

∕─ ─  0  4  4  

 16  4  20  

ᵓ  ( )  

 
 

 

  
  

( ) 

  

( ) 

∆╢

─ ─

( ) 

 

( ) 

 

( ) 
√╡─  

( ) 

(

─ ) 

 10,690    10,690  

4,400  
[▬]    42

  

 

   4,375  4,375  ◓ꜝfi♪ 

 10,690   4,375  [꜡] 15,065

  

 

∕─  1,953    1,953   

 12,643   4,375  17,018   

  23  24  25  26  27  

 2  1  1  4  0  

 0  0  0  0  1  
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ᵔ   ( )  

 ( ) ( ) 
∆╢ ─
─  ( ) 

( ) 
( ) ─  

  11,924    11,924  4,050   

ᵕ   

     

12 28 7 1 0 

ᵖ   

 

6 

ᵗ ה  

  

 

℮∟  

 

℮∟ ( )  

 

ה  

 

 

 
 

 ꜟ♫כꜗ☺ 

℮∟  

   5,619   [ 50]  37 [6]  4[ 4]  48  0  0  

   2,683   [ 22]  16[ 1]  1[ 1]  42  0  0  

 34,095[ 1,523]  31[ 3]  2[ 2]  0  6  0  

 42,397[ 1,595]  84[10]  7[ 7]  90  6  0  

 

 
 ( )    

239  42  47,360 

 
 ( )  ─☻ⱳכ♠ ─  

)♩כ◖☻♬♥  865 )  

 

(8) ─ ─ ⌐≈™≡ 28 5 1  

ᵑ ─ ⌐≈™≡ 

        

1 ─ ─ ⌐ ∆╢↓≤ ⱱכⱶⱭכ☺ 
http://www.toutan.ac.jp  2 ─ ⌐ ∆╢↓≤ 

3 ⁸ ─ ┘⌐ ⅜ ∆╢
┘ ⌐ ∆╢↓≤ 

4 ⌐ ∆╢ ↑ ╣ ┘ ─ ⁸
┘ ∆╢ ─ ⁸ │ ⇔√

─ ┘⌐ ┘ ∕─
┘ ─ ⌐ ∆╢↓≤ 

5 ⁸ ─ ┘ ┘⌐ ─
⌐ ∆╢↓≤ 

6 ─ ⌐ ╢ ┘ │ ─ ⌐
√∫≡─ ⌐ ∆╢↓≤ 
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7 ⁸ ─ ┘ ∕─ ─ ─
⌐ ∆╢↓≤ 

ⱱכⱶⱭכ☺ 

http://www.toutan.ac.jp  

8 ⁸ ∕─ ─ ⅜ ∆╢ ⌐
∆╢↓≤ 

9 ⅜ ℮ ─ ⁸ ┘ ─
⌐ ╢ ⌐ ∆╢↓≤ 

ᵒ ─ ─ ⌐≈™≡ 

      

⁸ ⁸ ⁸ ┘

 

ⱱכⱶⱭכ☺ 

http://www.toutan.ac.jp  

(9) ↔≤─ ⌐≈™≡ 27  

Ẽ ╩≥─╟℮⌐ ⇔≡™╢⅛⁹ 

│⁸ ≢│ ╩ ⌐ ⅎ ⌐ ⅎ≡

─ ╩⁸ ≢│ ≤ ⌐ ⅎ≡ 25 ╟

╡ ↑√ ⱬⱦכ♃♇◦כ─ ─√╘─◌ꜞ◐ꜙꜝⱶ⅜ ↕╣≡™╢⁹∕

─√╘⁸ ─ ─ │⁸ ─√╘─ ⌐╟╢≤↓╤⅜

⅝™⁹ 

 │⁸ ─ ה ┘ ╩

⌂ ≤⇔≡ ⇔≡™╢⁹ 

│⁸ ⌐ ─ ╩ ↔≤⌐ ⇔⁸ ⌐ ∂≡

─ ╩ ⇔≡ ─ ⌐ ⇔≡™╢⁹╕√⁸ │

─₈ ₉╩╒╓ ⅜ ∆╢↓≤⌐╟╡

≤ ⇔√ ─ ─ ⅜ ≤⌂∫≡™╢⁹ │

─ ─ │ⱭכⱤכ♥☻♩⌐╟╠↨╢╩ ⌂™⅜⁸ ─ ↄ⅜ ה

─√╘ ─ ⌂≥─ ╩ ≤⇔√ ─ ⅜ ≤

⌂╢⁹ 

 │⁸ ה ה™ ∞⇔⌂╖ ─₈ ≤⇔≡─ⱴ♫₉⁸כ

╩╙∫≡ ⌐ ╡ ╗₈ ה ₉⁸₈◖Ⱶꜙ♬◔כ◦ꜛfi ₉₈

₉╩ ה ─√╘─ ה ⌐╟╡ ₁≤─ ╩≤⅔⇔≡

╩ ⇔⁸ ╩ ⌡≡™╢⁹ │ ⌐╟╠↨╢╩ ⌂™

√╘⁸ ─ ─ ⅜ ⅛∑⌂™≤ ⅎ≡™╢⁹ 

 ⌐│⁸ ⌐ ╩ ⅎ╢≤≤╙⌐ ⌐╙ ╩ ⁸2

─ 6 ⌐│ ≤─ ⌐╟╡ ⌐ ↑≡⁸ ─ ─√╘

╩≤∫≡™╢⁹╕√⁸ ─ ─ │⁸ ─ ╩ ⌐⇔≡

⌐ ≤⇔≡ ⇔≡ ⅜ ─ ─ ╩ ≢⅝╢╟℮ ╘≡™╢⁹ 

Ẽ ≥─╟℮⌐ ─ ה ╩ ∫≡™╢⅛⁹ 

⁸ ─ ─ ⅜ ≢╙ ─ ≤⌂∫≡™╢⅜⁸
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≢│ ⱪ꜠☺ꜙ♬▪◌꜠♇☺ ≤⇔≡⁸ ╛∆─ ₈↓↓

⌐ №╡⅝₉─ ≤ ⅛╠ ↔≤⌐ ⌐ⱴכ♥℮ ⇔√꜠ⱳכ♩

╩ ⇔≡™╢⁹↓─↓≤│ ⌐ ─ ⌐ ╡ ╗ ≤ ⅎ ╩⅝∟╪≤

⇔≡╙╠℮↓≤≤ ⌐⁸ ↔≤⌐ ≤ ╩ ∫≡╙╠™√™ ⌐≈™≡

ⅎ╢ ╩ ⅛╠ ⇔≡╙╠℮↓≤⅜ ≢№╢⁹╕√ │ ◘ⱳכ

♩─ ╩ ⇔≡ ₁─ ⌐ ⇔√ ╙ ∫≡™╢⁹∕─╟℮⌂

─ ╩ ⌐ ─ ≢№╢ ה ─√╘─

◘ⱳכ♩╩ ∂≡ ─ ⌐ ╘≡™╢⁹╕√⁸ ─◘ⱳכ♩≤⇔≡

─Wi- Fi ╩ ∆╢↓≤⌐╟╡⁸ ⱳכ♃ꜟ◘▬♩⌐ ─ ╩

∆╢↓≤≢⁸ ↔≤⌐ ─◘ⱳכ♩⅜ ≤⌂∫√⁹ 

│ ≤╙ ─√╘─ ≢◌ꜞ◐ꜙꜝⱶ⅜ ↕╣⁸∕─√╘

┼─ ⅜╛╛ ╢ ⅜№╢⁹∕─↓≤┼─ ≤⇔≡ AC Active 

Culture ▪꞉כ─ ╩ ⌐ ↑⁸ │╙≤╟╡↕╕↨╕⌂ ⅜ ╩

╙∫≡™╢ ⱴ≤⇔≡⁸כ♥╩ ≤ ⅜ ⌂ↄ ⌐ ╡ ℮ ╩

⌐ ↑ ┘─ ╩ →╢ ╙⇔≡™╢⁹ 

 ╛╛╙∆╢≤ ↑ ─ ─ ⅜ ™ ⅜⁸ ⌐ ה┘ ∆╢ ╩

╗√╘⌐ ₁⌂ ╩ ↑ ─ ≤ ╩ ∫≡™╢⁹ 

(10) ○ⱨ◐ꜗfiⱤ☻⁸ ⁸ ⁸∕─ ─ ⱪ꜡◓ꜝⱶ 27  

⇔≡™⌂™  
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(11) ─ ─ 27  

 Ẽ ─ ─ ┘ ╩ ∆╢ 

 ≢│⁸₈ ─ ה ⌐ ∆╢ ₉ ┘⌐₈

₉₈ ─ ─ ₉⌐ ╡ ⌐ ↕╣≡™╢⁹ 

ה (12) ─ 25 27  

 

─  
           

 

     
─  

   a  
 

b  

   

(b/a  

  

 

 
 

 

5 7 

 

6  

25 5 30  

1 13 00 13 18 

2 14 20 14 35 

6  100.0  0  2 2 

6  
25 12 19  

13 50  14 00 
6  100.0  0  2 2 

6  
26   3  5  

13 58  14 13 
6  100.0  0  2 2 

6  
26  3 28  

13 44  14 33 
4  66.7  2  2 2 

6  
26  4 25  

13 30  13 40 
5  83.3  1  2 2 

6  

26  5 29  

1 13 00 13 17 

2 14 36 14 52 

5  83.3  1  2 2 

6  
26  9  2  

13 40  13 50 
5  83.3  1  2 2 

6  
26 11 27  

11 05  11 25 
5  83.3  1  2 2 

6  
27  3  5  

14 10  14 40 
5  83.3  1  2 2 

6  
27 3 30  

13 35  13 52 
5  83.3  1  2 2 

6  

27  5 28  

1 13 06 13 24 

2 14 45 14 57 

6  100.0  0  2 2 

6  
27  8 31  

13 30  13 56 
6  100.0  0  2 2 

6  
27 11 27  

13 40  14 00 
6  100.0  0  2 2 

6  
28  2 19  

13 31  13 55 
6  100.0  0  2 2 

6  
28  3 28  

14 00  14 20 
6  100.0  0  2 2 
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─  
 

 

     
─  

   a  
 

b  

   

(b/a  
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20 

 

16  
25  5 30  

13 27  14 17 
13  81.3  2  2 2 

16  
25 12 19  

13 00  13 41 
12  75.0  4  2 2 

16  
26  3  5  

13 00  13 46 
15  93.8  1  2 2 

16  
26 3 28  

13 00  13 32 
13  81.3  3  2 2 

16  
26  4 25  

12 59  13 25 
12  75.0  4  2 2 

16  
26  5 29  

13 28  14 22 
13  81.3  3  2 2 

16  
26  9  2  

13 00  13 30 
13  81.3  3  2 2 

16  
26 11 27  

10 30  11 00 
13  81.3  3  2 2 

16  
27  3  5  

13 00  14 04 
14  87.5  2  2 2 

16  
27 3 30  

13 00  13 30 
12  75.0  3  2 2 

16  
27  5 28  

13 33  14 40 
15  93.8  1  2 2 

16  
27  8 31  

13 00  13 28 
15  93.8  0  2 2 

16  
27 11 27  

13 00  13 32 
13  81.3  2  2 2 

16  
28  2 19  

13 00  13 22 
14  87.5  1  2 2 

16  
28  3 28  

13 00  13 48 
13  81.3  2  2 2 

(13) ∕─  

 Ẽ ⌐⁸ ⅜ ╩ ╘╢─⌐ ≈ ⅜№╣┌ ∆╢⁹ 

 ⌂⇔  
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ה .2 ─ ≤  

Ẽ ה ⁸  

        

      ⁸  

      ⁸  

      

       

      

 ₁     ☿fi♃כ  

      ⁸  
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Ẽ ה ─  

 

Ẽ ⅜ ⇔≡™╢↓≤─  

 1 2⌐₈ │ ─ ╩ ╡⁸ ┘ ╩ ∆╢√

╘⌐⁸ ─ ⌐≈™≡ ╠ ┘ ╩ ™⁸∕─ ╩ ∆╢

╙─≤∆╢⁹₉≤ ╘≡™╢⁹ ╩ ⌐₈ ה ₉≤ ה ╩

↑≡ ה ⌐ ╡ ╗₈ ₉⅜ ≤⌂∫≡ ─ PDCA◘▬◒ꜟ⅜

⇔≡™╢⁹ 

ה  ┘⌐☿fi♃כ─ ⌐≈™≡│ ╩ ⇔≡ ─ ╩ ∆╢

≤≤╙⌐ ה ─ ╙ ∫≡™╢⁹╕√₈FD ₉│ ╩ ∆╢ ≢

ה ⌐≈™≡ №╢ ╩ AC ≤⇔≡ ℮≤ ⌐ ─√╘─▪

fi◔כ♩ ╩ ™ ה ≤ ╩ ⌐ ∫≡™╢⁹₈ ◦☻♥ⱶ

₉│ ─ ICT ─ ≤ ╩ ⇔↓↓ ≢ ─ ICT ⌐

⇔≡™╢⁹╕√↓╣╕≢ ⅜ ⇔≡⅝√ ─ ─ ╩₈
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∞╟╡ ₉╩ ↑⁸ ─ ⌐ ╩ ←↓≤≤⇔√⁹₈

₉│ №╢ ⌂ ╩ ⅎ≡™╢⁹₈Ɫꜝ☻ⱷfi♩ ₉│

│╙≤╟╡ ⅜ ⇔≡ ╩ ╢√╘⌐ ╩ ⇔≡™╢⁹∕─╒⅛₈SD

₉│ ─ ≤ ─ ⌐™⅛⌐ ⌐ⱴכ♥╩⅛╢∆

╩ ↕∑≡™╢⁹ 

 ─ │ ⌐ ↕╣⁸∆═≡─ ⅜ ╩ ∆╢√╘⌐

│ ↕╣⁸ ₈ ה ₉─ ⅜ ↕╣╢ ⌐№╡

⌂ⱪfiכ○ ≢ ⅜ ⇔≡™╢⁹ 

Ẽ ה ╕≢─ 27 ╩ ⌐  

ה 27 ה ─ ╩ ה ≢ 27

4  

ה 28 ╩ ⌐ 27 7  

ה 27 ה ─ ╩ ⌐ 27 7  

ה ALO 27 8  

₈ה ₉ ≥ꜟכꜙ☺◔☻ ה 27 5  

ה ₈ ה ₉ ┼ 27 9  

ה ה ⌐╟╢ 27 9  

ה ה ⌐╟╢ ⁸ ה ┘⌐ ⌐╟╢ ₈

ה ₉─ ה ⅜ ≢№╢⅛ ─ 28 2  

ה ה ┘⌐ ─ ─ ╩ ↑⁸ ─ ─ ╩

⌐ ∆╢⁹ 28 4 5  

ה ה ⌐╟╢ ─ 28 6
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3. ה   

 

ⱴ♬ꜙ▪ꜟ ─ ה   

з ─ ≤ ─  

A ─  

─ ה ⌐≈™≡─  1. 27  

2-1.◐ꜗfiⱤ☻●▬♪ 27  

3.↓↓⌐ №╡⅝₈ ╛∆ ₉ 

4.₈ ₉─ ⌐ ∆╢  

5.►▼Ⱪ◘▬♩₈ ₉ 

http://www.toutan.ac.jp  

B ─  

 1. 27  

ה ⌐≈™≡─  1. 27  

2-1.◐ꜗfiⱤ☻●▬♪ 27  

5.►▼Ⱪ◘▬♩₈ ₉ 

http://www.toutan.ac.jp  

⅜ ∆═⅝ ⌐≈™≡─

 

1. 27  

6. ◦ꜝⱣ☻ PDF 27  

C ה  

ה ╩ ∆╢√╘─  1. 27  

7. ה   

и ≤  

A  

─ ⌐ ∆╢  1. 27  

5.►▼Ⱪ◘▬♩₈ ₉

http://www.toutan.ac.jp  

ה ─ ⌐ ∆╢  1. 27  

5.►▼Ⱪ◘▬♩₈ ₉

http://www.toutan.ac.jp  

↑ ╣ ⌐ ∆╢  2-1.◐ꜗfiⱤ☻●▬♪ 27  

8-1. 27  

5.►▼Ⱪ◘▬♩₈ ₉ 

http://www.toutan.ac.jp  

◌ꜞ◐ꜙꜝⱶ⌐ ⇔√

 

Â 27  

Â ⁸ ⁸ ⁸

⁸ ה ה ─  

9. 27  

10. 27  

11. ה 27  

◦ꜝⱣ☻ 

Â 27  

Â ⁸ │ ≢♃כ♦  

6. ◦ꜝⱣ☻ PDF ♃כ♦ 27  

B  

╩ ╗ ⁸ ─√╘

⌐ ⇔≡™╢  

1. 27  

12. ◘ⱳכ♩ ⁸ 27  

ה ה  

Â 27 ┘ 28

─ 2  

2-1.◐ꜗfiⱤ☻●▬♪ 27  

2-2.◐ꜗfiⱤ☻●▬♪ 26  

8-1. 27  

8-2. 26  

13-1. 27  

13-2. 26  
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ⱴ♬ꜙ▪ꜟ ─ ה   

й ≤  

D  

₈ ─ 3 ₉ 

₈ ─ ₉ 1 ⁸₈

₉ 2 ⁸

₈ ─ ₉ 3 ⁸

₈ ─ ₉ 4 ⁸

₈ ═₉ 5 ⁸₈

ה ─ ₉ 1

┘₈ ─ ₉

2  

14. ─ [ 25 27 ] 

ה ─  

ה  

ה ─  

ה ─  

ה ═ 

ה ה ─  

ה ─  

ה ה

 

Â 3 25 27

─  

15. ה ה  

[ 25 27 ] 

ה  

ה  

ה  

ה

ה  

Â 27  ─

 

16. ה ה

 

ה 27  

ה 27  

ה 27  

ה  

Â 2 25 26

─  

17. ה  

ה 25 26  

ה 25 26  

ה ─  18. ◌  

 

Â 1 27  

19. 27  

 

Â ╩ ↑╢ 28

 

20. 28  

21.  

к  ☻ⱪ≤●Ᵽ♫fi♇◦כ♄כꜞ

A ─ꜞכ♄כ◦♇ⱪ 

 22.   
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ⱴ♬ꜙ▪ꜟ ─ ה   

з ─ ≤ ─  

A ─  

─ ה ⌐≈™≡─  1.  

2.◐ꜗfiⱤ☻●▬♪ 27  

⁸  3. ─  

4. 70  

5.  

B ─  

ה ⌐≈™≡─  6. ₈ ₉ ╡ 

     ₈ ┘ ─ ₉ 

7. ₈  ₉(2)ה(1)╡

     ₈ ─ ⅝₉ 

     ₈ ה ₉ 

⅜ ∆═⅝ ⌐≈™≡─

 

8. ₈ ⱡ₉♩כ 

9. ₈ ₉ ה ה  

C ה  

3 25 27

⌐ ∫√ ה ⌐ ╢  

10. 26 ה  

─ ⌐≈™≡─

 

⌂⇔ 

и ≤  

A  

─ ⌐ ∆╢  11.  

12.  

◌ꜞ◐ꜙꜝⱶ⌐ ⇔√

 

Â 27  

Â ⁸ ⁸ ⁸

⁸ ה ה ─  

13. ה 27  

─  

Â ╩ ↑╢ ─ 27

⌐ ⇔√ ⅜ ⅛╠

╕≢⌐ ⇔√ ⌐≈™≡ 

14. 26 27ה  

╩ ∆ ה ⌐♃כ♦ ∆╢

 

15. ה 26 27ה  

B  

╩ ╗ ⁸ ─√╘

⌐ ⇔≡™╢  

16.AC▪꞉כ─ 25 27  

17.●▬♄fi☻ 27  

18. ─  

─ ⌐≈™≡─  19.  ─ ▪fi◔כ♩ 

⅛╠─ ⌐ ∆╢  20.  ─ ⌐≈™≡─  

▪fi◔כ♩─  21. ▪fi◔כ♩ 26 27ה  

22. ─ ▪fi◔כ♩ 27  

⌐ ∆╢ ╕≢─ ─

√╘─  

23. ∫≡≥╪⌂⇔↔≤  

24. ─  ™╤™╤ 

⌐ ∆╢ ╕≢─ ─

√╘─  

25.ⱪ꜠☺ꜙ♬▪◌꜠♇☺ 

26.ICT ◦☻♥ⱶ ●▬♪ 
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ⱴ♬ꜙ▪ꜟ ─ ה   

─ ●▬♄fi☻⁸○ꜞ◄fi♥

fiꜛ◦כ ⌐ ∆╢  

27. ●▬♪ 

28.  

29. ≢ ≢⅝╢ ≤∕─ ╖ ╦∑⌐≈™≡ 

30. ה 27  

─√╘─ ─ ╩ ∆

╢  

31.  

32.  

─ ⌐≈™≡─  

Â 3 25 27  

33. ─ 25 27  

34.  25 27  

GPA ─  ⌂⇔ 

⌐╟╢ ┘∕─  35. ▪fi◔כ♩( ╩ ╗  

↑ ╣⌐≈™≡─  36.  

⌐ ↑√  ⌂⇔ 

FD ─  37. ╩ ╗  

38.  

SD ─  39. ╩ ╗  

й ≤  

A  

─  

Â 28 5 1

≢ 1 ⁸ ┘ 5

23 27 ─

2  

Â ₈ ─ ⌐ ╢ ─

─ ⅝₉╩  

ה ─ ≤⇔≡─

↑ ─ ⌐ ╘

╠╣√ ╩ ⇔⁸⅛≈◦ꜝⱣ☻⌐

↕╣≡™╢↓≤ 

40. 28  

3  41. 27  

─ ⌐≈™≡ ⇔≡™╢

 

Â 3 25 27  

42. ה  25

27  

43. 25 27  

─  

Â ╩ ↑╢ 28 5

1  

44. ─ 28  

⁸ ─

 

Â 3 25 27  

45. ה  

ה  

Â 3 25 27  

42. ה  25

27  

43. 25 27  

─ ─ ⁸  

Â ╩ ↑╢ 28 5

1  

46. 28  

B  

⁸ ⌐ ∆╢  

Â ⁸ ─ ╩ ∆ ⁸

╩ ⇔√ ─ ⁸

─ ⁸ ─  

47. ה ⁸ 

48. ╩ ╗  
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ⱴ♬ꜙ▪ꜟ ─ ה   

Â ⁸ ☿fi♃כ─  

⁸ ⁸ ⁸AV

⁸  

49.  

50. ─  

C  

LAN ─  51. LAN  

26.ICT ◦☻♥ⱶ ●▬♪ 

ⱴꜟ♅ⱷ♦▫▪ ⁸◖fiⱧꜙכ♃

─  

52.◖fiⱧꜙכ♃  

53. ⁸ ▪◒♥▫Ⱪꜝכ♬fi◓  

D  

ה ─ ⌐≈™≡─  ⌂⇔ 

┘  

Â 3 25 27  

54.  

55.  

к  ☻ⱪ≤●Ᵽ♫fi♇◦כ♄כꜞ

A ─ꜞכ♄כ◦♇ⱪ 

─  

Â ╩ ↑╢ 28 5

1  

56. ─ 28 5 1  

⇔  

Â 3 25 27  

57. ⇔  

25 27  

 

Â 3 25 27  

58. 25 27  

 

ה  

 

 

 

 

 

 

 

™ ⁸  

 

 

 

 

⌐ ∆╢  

⌐ ∆╢  

⌐ ∆╢  

☿◐ꜙꜞ♥▫ⱳꜞ◦כ 

 

 

 

 

 

ה ⌐ ∆╢  

SD⌐ ∆╢  

 

 

 

 

 

59.  

 

  

  

 ☿fi♃כ─ ⌐≈™≡ 

  

27   

  

  

  

   

 ⌐ ∆╢  

  

  

  

  

  

 ◦☻♥ⱶ─ ⌐ ∆╢  

 ⱷכꜟ◦☻♥ⱶ─ ⌐ ∆

╢  

 

 ⱴ♬ꜙ▪ꜟ 

  

ה   

  

   

   

 ⌐ ∆╢  

 ⌐ ∆╢  
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ⱴ♬ꜙ▪ꜟ ─ ה   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה  

 

 

 

 

 

 

 

 

 

ה  

 

 

 

 

ה  

 

 

⌐ ∆╢  

 

╩ ╗ ─  

┘ ⌐ ∆╢  

 

 

 

 

 

 

 

 

 

ה  

 

  

   

   

ה    

   

   

   

   

 ◦☻♥ⱶ   

   

   

   

   

   

   

ה    

 Ɫꜝ☻ⱷfi♩   

   

 ∞╟╡  

 

 

  

  

ה   

  

  

ה  ה ─  

⌂⇔ 

  

  

ה  

  

  

 

 

  

  

  

  

  

  

  

 

 

 ⌐ ∆╢  
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ⱴ♬ꜙ▪ꜟ ─ ה   

 

 

 

Ɫꜝ☻ⱷfi♩  

 

 

 

 

 

 

 

─  

⌐ ∆╢  

─  

─ ⌐ ∆╢  

 

 

FD ⌐ ∆╢  

  

 ⌐ ╢ ⁸

( ) 

 Ɫꜝ☻ⱷfi♩ ⌐ ∆╢  

Ɫꜝ☻ⱷfi♩ ┘ ●▬♪ꜝ▬fi

ה  

Ɫꜝ☻ⱷfi♩─⌂™◐ꜗfiⱤ☻  

ה   

 ─  

  

  

  

  

 ─ ה ⌐ ∆╢  

ה  ⌐ ∆╢  

 ┘ ─ ⌐ ∆╢  

ה   

   

B ─ꜞכ♄כ◦♇ⱪ 

─  

Â 1 28 5

1  

Â ≤⇔≡ ╩ ⇔≡™╢

⁸₈ ─ ₉≤ ∂

ↄ⁸ 5 23 27

─ 2  

60. ─  

 

Â 3 25 27  

61. 25 27 ) 

─  

Â 3 25 27  

62. ─ 25 27  

C ●Ᵽ♫fi☻ 

─  

Â 3 25 27  

63. ─ 25 27  

 

Â 3 25 27  

64. 25 27  

 

─ ╩ ∆╢  

Â ה ─ ≤⌂╢ ♦ה

│♃כ ≤∆╢⁹ 

Â כ♦ה♃ ╩ 5⌐ ∆╢⁹ 

Â ─ ╩ ∆╢ │ ↔

≤⌐╕≤╘≡ ∆╢⁹ 

43. 25 27  

16.AC▪꞉כ─ 25 27  
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ₒ з ─ ≤ ─ ₓ 

Ẽ з─ ה ─  

 │⁸₈ ₉╩ ─ ⌐ →≡™╢⁹∕─ │ 

₈ ╩ ─ ⌐ ⅛∑₉ 

₈ ™ ≤ ⇔™ ╩ ⌐≈↑╟₉ 

₈ ⌐ ╩™∞⅝ ≤ ⌐ ╘₉≤ ⅎ╢ ≤ ┬ ⅜≤╙⌐ ⌐ ה

⌐ ╡ ╗ ╩ ⇔≡™╢⁹ 

 ╕√⁸ 5 ⌐ ─ ⌐ ╦∫√ │ ─╟℮⌐

╩ ⇔√⁹ 

.₈ ♬ ⱡ ꞌ ►♥ ⱡ ♬ ⱶⱬ◦₉ 

₈ ♬ ◦♥ ♬ ◦♥Ɫ ♫ꜟⱬ◦₉ 

₈ ♩ ♩Ɫ ♫ꜟⱬ◦₉ 

₈ ꞌ ◦ ꞌ ◘◙ꜟ◖♩₉ 

₈ ⱡ ꞌ ♥ ♫ꜟⱬ◐◖♩₉ 

│ │╙≤╟╡ ╙ ≤⇔≡ ⇔ ∆╢↓≤╩ ↑⁸↓─↓≤⅜

≤⇔≡₈ ⇔™₉₈╕∂╘≢ ₉≤ ≢ ↕╣╢ ≢№

╢⁹ 

 ─ ┘⌐ ⅜ ─ ╩⌂⇔≡⅝√ │⁸ ∆═≡⌐ ⇔≡

╩ ╘≡™╢₈↓↓⌐ №╡⅝΅ ╛∆ ΅₉  ⌐ ⌐ ↕╣

≡⅔╡⁸↓─ │ ⌐ ≤⌂∫√ ⌐≤∫≡╙ ─ ≢№╢⁹ 

 ─ ≤ │ ○ꜞ◄fi♥כ◦ꜛfi─ ⌐⁸ ה

╟╡ ╛∆ ≤ ─ ⌐⅛↑√ ≤ ⌐ ╦╢

⌐╟╡⁸∕─ ╡ ∟╩ ↕∑≡™╢⁹╕√⁸ ─ ⌐ ╦╣╢

╛ ─●▬♄fi☻─ ⌐⅔™≡╙ ─ ╩ ⇔ →╢√╘ ⌐ ⅜↑≡

╩ ╢╟℮⌐ ⇔≡™╢⁹ 

 ╛╛╙∆╢≤ ─ ⌐ ╩ ≈ ⁸ │ ↄ ─ ╩

⇔≡ ⇔≡™╢≤─ ╩ ≡™╢↓≤⌐ ╩ ↄ⇔≡⁸ ╙ ה

─ ≤⇔≡ ─ ≤ ╩ ה ↕∑≡™ↄ ≢№╢⁹ 

 ─ │ ─ ⌐ ∆╢≤≤╙⌐ ─ ─

⌐╙ ─ ≤ ╩ →⁸ №╢↔≤⌐ ⇔≡ ╩ ╢╟℮ ⇔≡

™╢⁹╕√⁸ ╩ ∆ ┼│►▼Ⱪ◘▬♩╛◐ꜗfiⱤ☻●▬♪ ╩

⇔≡⁸ ─ ─ ╩ ⇔ ╩ ⇔≡™╢⁹ 

 ₈ ─ ₉₈ ₉│ ╦╠⌂™⅜⁸∕╣╩ ≤⇔√ ה

│ ─ ╩ ⌐ ⅎ√⁸ ⌐ ⇔√ ⅜ ╘╠╣╢⁹↓─↓

≤│ ─₈ ⌐ ╩™∞⅝ ≤ ⌐ ╘₉⌐ ⇔≡™╢↓≤≢№╢⁹ 

 │╙≤╟╡ ⌐⅔™≡╙ ─ ╛ ─ ╩ ⇔≡⁸

─ ╩ ⇔⁸ ─ ≤ ╩ PDCA◘▬◒ꜟ⌐╟∫≡ ה

⌐╟╡ ╩ ∫≡™╢⁹↓─↓≤│⁸ ⌐⅔™≡ ≤ ⅜

─ ─ ₁⌂ ≢ ╩╙∟◖Ⱶꜙ♬◔כ◦ꜛfi╩ ∆╢↓≤⌐╟╡
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⌐ ↕╣≡™╢⁹ 

 ₈ ─ ₉₈ ₉│ ≢№╢⁹⇔⅛⇔⁸ ─ │ ⌐≤∫≡

⌐ ™ ⅜ ™√╘⁸ №╢↔≤⌐ ↄ ╖ ™≡ ╩ ∆╟℮ ╘≡™

╢⁹ 

 ≤ ⅜ ╕╣ ∫√ ╩ ⌐ ⇔≡⁸ ─ ─ ⅜ ⅜

╘╢ ⌂ ⌐ ⅎ≡™ↄ√╘⌐│⁸ │ ⌐ ⅎ╢ ≢│⌂ↄ ⅝

√ ≤⇔≡ ⌐∕─ ∆╢≤↓╤╩ ⅎ⁸ ה ─ ╩ ╘≡™⅛⌂↑╣

┌⌂╠⌂™⁹ ⌐ ─ ≢ ⌂ ╩ ⌐ ┌⇔≡⁸

⌐ ≢⅝╢ ╩ ∆╢⁹ 

 ≢│ ─ ⌐ ≠™√ ≤∕╣∙╣─ ⌐ ∫≡ ╩ ╘

≡™╢⁹ 20 4 ⌐ ↕╣√ ─ │ ─ ╡ ╖─

↕╠⌂╢ ⌂ ╩ ⇔⁸ ─ ─ ≤ ─ ─ ─√╘⌐

─ ─ ⇔╛ ─ ⁸FD ─ ≤ ─ ╩ ⌐

⇔≡ ⌐ ⇔√⁹╕√↓╣╠╩⁸►▼Ⱪ◘▬♩╛◐ꜗfiⱤ☻●▬♪ ╩ ⇔≡

⌐ ⇔≡⅝√⁹ 

 ⌐ ─ ⌐ ⇔≡⁸ ╛ ╩ ╕ⅎ≡ ─ ≤

─ ─ ╩ ⌐∆╢√╘⌐ ╛ ─ ⌐╟╡ ↕╣≡™╢

⌐ ─ ╩ ה ∆╢≤ ⌐ ה ⌐ ─

─ ╩ ⇔≡™╢⁹╕√⁸FD ⅜ ⌐ ⇔≡™╢ ▪fi◔

│♩כ ⇔≡™╢ ─ ╛ ה ─ ╩ ∆╢

≤⌂∫≡™╢⁹ ─▪fi◔כ♩ │ ⌐ ↕╣⁸∕╣∙╣─ ⅜

≥─╟℮⌐∕╣⌐ ⅎ≡™ↄ─⅛─▪fi◔כ♩╩ ⅛╠≤╢↓≤⌐╟╡

≤⌂╠⌂™╟℮⌐ ⇔≡™╢⁹ 

 │ ⌐ ⌐ ⅎ╢╟℮⌂ ╩ ∆╢↓≤│ ⇔™⅜⁸ ⅜

≤⌂╡ ≤ ⅛╠ ⅛™ ∫≡ ⌐ ∆╢ ╩≢⅝╢∞↑ ↄ ∟

╩ ⌡╢↓≤≢⁸ ⇔∏≈≢│№╢⅜ ─ │ ⅜∫≡™╢≤ ⇔≡™╢⁹ 

 ↕╕↨╕⌂ ─ ≢ ┘⁸ ⌐╙┌╠≈⅝⅜╖╠╣╢ ╩

─ ה ⌐∕∫≡ ─ ─ ╩ ↕∑╢√╘⌐│⁸ ─

≤ ─ ─ ◘ⱳכ♩⌐╟╢≤↓╤⅜ ⅝™⁹╕√⁸ ─

─ │⁸ ─ ╩ ⇔ ╠▪ꜟⱣ▬♩⌐╟╡ ─ ↑╩ ™╠

╣╢ ⅜╖╠╣╢⁹↓─↓≤⌐╟╡⁸ ┬ ╛ ⅜ ⅜╣╢↓≤⌐⌂╢√╘⁸

⌐◒ꜝ☻ │ ─ ⌂▪♪Ᵽ▬◙כ≤⇔≡ ⅜ ⌐ ╘╠╣≡™╢⁹

∕─ ⌂ ⌐╟╡ ⇔™ ⌐⅔™≡╙ ↄ─ │ ╢ↄ ⌐ ╪≢

™╢⁹ 

 ↓─╟℮⌐ ⌂ ⌐ ™ ─ ה ⌐╟╡⁸ ─ ⌐ ⅎ

≡™ↄ ╩ ⅎ√ ╩ ≡╢↓≤│ ─ ─ ≢№╢⁹ 

 │ ⁸ │ ה ⅜ ─ ╩⌂⇔≡™╢⁹

∕─√╘ ─╒≤╪≥│ ⅜ ⇔≡™╢◌ꜞ◐ꜙꜝⱶ ≤⌂∫≡™╢⅜⁸

─ ─ ─ ⅛╠⁸◐ꜗfiⱤ☻╩ ≡ ─ √∟╛ ≥╙

√∟≤ ⇔ ה ─ ╩ ⌐ ∆╢ ╡ ╖╩ ⌐ ∫≡™≡⁸
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─ ≢─ ─◘ⱳכ♩│ ─ ≤ ⌐≈⌂⅜∫≡™╢⁹╕

√⁸ ─ ≤ ─√╘─ ≤⇔≡ 25 11 ╟╡

⇔√ AC Active Culture ▪꞉כ│ ≤ ⅜ ⌐ ⅎ ∆╢ ≤⇔≡

⅜ ⌐ ╩ ╢ ╡ ╖≤⇔≡ ⌐ ⇔≡⅝≡™╢⁹↓╣╠─ │

►▼Ⱪ◘▬♩╛ ⌐╟╡ ⇔≡ │╙≤╟╡ ┼ ╩ ⇔≡

™╢⁹ 

 ⁸ ─√╘─ ◌ꜞ◐ꜙꜝⱶ╩╟╡ ≤∆╢√╘─ ╩ ⌐ ╡

╖ ⅜ ╘╢ ≤ ─№╢ ה ╩ ∆╢√╘ PDCA◘▬◒ꜟ╩

⌐ ⇔≡ ≤ ─ ⌐ ╡ ╪≢™ↄ⁹ 

-ⱴ зכ♥]  ─ ]  

[  з- -  ─ ⅜ ⇔≡™╢⁹]  

Ẽ з- - ─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

[ ⌐ ╢ ה ─√╘─ ]  

(1)  ─ │ ─ ה ╩ ⌐ ⇔≡™╢⁹ 

(2)  ─ ╩ ⌐ ⇔≡™╢⁹ 

(3) ─ ╩ ⌐⅔™≡ ⇔≡™╢⁹ 

(4) ─ ╩ ⌐ ⇔≡™╢⁹ 

 (a)  

 ─ ⌐№╢ │ ─₈ ₉╩

─ ⌐ →⁸ ⌂ ≤⌂╢═ↄ ⌐ ↕╣√ ≤ ⅜ ∆

╢ ─ ≤ ─√╘ ⌐ ⌐ ╘≡™╢⁹ 

 ─ │◐ꜗfiⱤ☻●▬♪╛►▼Ⱪ◘▬♩⌐╟╡ ⌐ ╩ ╘╢≤ ⌐⁸

⌐⅔™≡ ─ ₈↓↓⌐ №╡⅝ ╛∆ ₉╩

⌐ ⇔⁸ ─ ╩ ≠↑╢↓≤≢⁸ ─ ─ ╩ ∆╢╟℮ ⇔

≡™╢⁹╕√⁸ ↕╣╢ ─ ⌐│₈ ₉─ ─ ╩

∆╢≤ ⌐ ○ꜞ◄fi♥כ◦ꜛfi⌐⅔™≡⁸ ─₈ ─ ₉─

⌐╟╡ ─ ╡ ∟≤ ⌐⅛↑╢ ╩ ┬ ╩ ↑ ⌐ ╘≡™╢⁹ 

 │ ─ ╛ √∟⅜ ℮ ╛ ─ ⌂≥╩ ⇔≡ ─ ╩

─ ≢ ⌐ ↑ ⇔≡™╢⁹ ╙ │╙∟╤╪ ה ─

╩∆╢↓≤≢ ╩ ∫≡ ╩ ⇔⁸ ─ ⌐ ⇔≡™╢⁹╕√⁸ ╘

≤ ⌐ ⅜ ─ ╛ ⌐≈™≡ ⌐ ⇔√ ╩╙∫≡∕─ ─

╩ ⇔≡™╢⁹ ─ │ ⅜ ∆ ╡ ╙ ∆╢╟℮⌐⇔≡™╢⁹

28 ╟╡◌ꜞ◐ꜙꜝⱶ─ ╩ ⇔⌂⅔⇔⁸ ≤⇔≡ ⅜

∆╢₈ ╠⇔≤ ┘₉╩ ⇔⁸ ⅜ ─ ⌐ ≠ↄ ─ ╡ ╩ ┬ ≤

⇔√⁹ 
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 ⁸ ─ ╩ → ⅎ╢↓≤│⌂™⅜⁸ ─ ─ ⌐ ╩ ╡ ⌂

∆╢↓≤⌐╟╡⁸ │₈ ⇔ↄ ╢ↄ ╩ ⇔╕∏ ╩∆╢₉≤

─ ╩ ™≡™╢⁹ 

(b)  

 ─ │ ⅜ ∆╢ ≤⌂╢╙─≢№╡⁸ ─ ≢№

╢⁹↓─ ╩ ⌐ ∆╢╙─ ה ה ה ≡⅜

⇔ ∆╢↓≤⌐╟╡ ─ ≤ ╩ √∆↓≤⌐⌂╢⁹ 

27 ₈ ה ₉⌐│⁸

⅜ ₈a ₉─ ⌐ ∆╢ ₑ╩ ⇔⁸ ─ →√ ─

╩ ∆╢ ≤⌂∫√⁹ 

 ⌂ ⌐⅔™≡₈ ╩ ─ ⌐ ⅛∑₉₈ ™ ≤ ⇔™ ╩ ⌐≈

↑╟₉₈ ⌐ ╩™∞⅝ ≤ ⌐ ╘₉─ ∆╢ ─ │ ≤⇔≡

─ ≤ ⅎ╢⁹ 

 ╛ ⌂≥ ⌐ ∆╢ ⌐⅔™≡╙⁸ ─ ⅜ ∆╢

│ ╠⅜⌂™⅜⁸ ⌐ ⇔√ ≤ ⌐ ⌐ ⇔╛∆™ ─ ⅜

─ ≤⌂╢⁹ 

Ẽ з-  ─ ─  

 ─ ─ ∆╢≤↓╤┼─ │⌂™⁹╗⇔╤⁸ ⅜ ⅎ╢ ┼

⌂ ╩ ⇔≡™╢≤ ⅎ╢⁹⇔⅛⇔⁸ ⌐ ─ ─ ∆╢≤↓╤╩™

⅛⌐ ⇔ↄ ↕∑ ⌐ ┘ ↑╢⅛⅜ ≤™ⅎ╟℮⁹ 

 ─ │⁸↓╣╕≢ │ ⅜∕─ ↄ╩ ╘ ⌐

─ ╩ ⇔√ ╩ ∫≡⅝√⅜⁸↓↓ ─ ⅜

↕╣╢↓≤⌐╟╡ ─ ─ ⌐ ≢│№╢⅜ ╩ ╘↨╢╩ ⌂

™↓≤╙№╢⁹ ↄ ─ ╩ ╘╢ ⁸↓╣╕≢ ⌐ ─ ─

≤ ⅜ ⌐≈™√╙─≤⌂╢╟℮ ╘⌂↑╣┌⌂╠⌂™⁹∕─↓≤⅜ ⌐╙

ↄ ∆╢↓≤≤ ⅎ╢⁹ 

 ⅜ ╛ ⌂≥─ ╩ ∂≡ ─ ╩ ⅎ⁸ │╙≤╟╡

┼ ╩ ∆╟℮ ╘╢↓≤⅜ ─ ≤ ⅎ╢⁹ 

1. 27 ⁸2- 1.◐ꜗfiⱤ☻●▬♪ 27 ⁸ 

3.↓↓⌐ №╡⅝₈ ╛∆ ₉⁸4.₈ ₉─ ⌐ ∆╢ ⁸ 

5.►▼Ⱪ◘▬♩₈ ₉http://www.toutan.ac.jp  

1. ⁸2.◐ꜗfiⱤ☻●▬♪ 28 ⁸3. ─ ⁸ 

4. 70 ⁸5.   
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ⱴ зכ♥ B ─  

 з- B- ה 1 ⅜ ⇔≡™╢⁹  

Ẽ з- B- 1─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

1 ה ─ ה ╩ ─ ⌐ ≠⅝ ⌐ ⇔≡™╢⁹ 

2 ה ─ ה ╩ ⌐ ⇔≡™╢⁹ 

3 ה ─ ה ╩ ⌐ ⇔≡™╢⁹ 

(a)   

₄ ₅ 

 ─ ה │ ─ ≢№╢₈ ₉⌐ ∫≡₈ ╩ ⌐

≢ ⌐ ↔∆ ≤ ╩ ⌐≈↑√ꜝ▬ⱨ▪♪Ᵽ▬◙כ╩ ₉≤⇔≡™╢⁹

⌐│⁸1. ⌐ ⅜№╡⁸ ∕⇔≡ ⌐⌂╡√™ ⁸2.

≢ ╩⇔√™ ⁸3. ⌐⌂╡√™ ⁸4 ⌐ ∆╢ ⌐ ⅝√™

╩ ↑ ╣⁸ ה ה ─ ה ╩ ∆╢√╘⌐ ה

╩ ∫≡™╢⁹↓╣╠│⁸◐ꜗfiⱤ☻●▬♪╛►▼Ⱪ◘▬♩≢ ⇔≡™╢⁹╕

√⁸ ⌐⅔™≡│◒ꜝ☻●▬♄fi☻╛◦ꜝⱣ☻⌐╟╡ ⌐ ─ ╛

⅜ ─ ⌐ ≠⅝ ≤⇔≡ ┬∞↑≢│⌂ↄ ∆╢↓≤≢ ה ⅜

⌐ ™√ ≤⌂╢╟℮ ⇔≡™╢⁹ 

 ≤⇔≡™√ ה ─ ⅜⁸ ┬ ≢ ∆╢ ╙ ™╢

⅜⁸↓╣╠─ ⌐│ ≢ ∆╢√╘─ⱬכ☻≤⌂╢ ─ ─ ◌

₈ ╩ ─ ⌐ ⅛∑₉₈ ™ ≤ ⇔™ ╩ ⌐≈↑╟₉₈ ⌐ ╩™∞⅝

≤ ⌐ ╘₉⅜ ≤⇔≡─ ─√╘ ה ─ ≤⌂╢╟℮⁸

≤─ ⌐ ↄ─ ╩ ╛⇔≡™╢⁹ ─ ─ │ ↄ⅜

≤⌂╢⅜⁸ ⅜ ⌐╦√╢√╘⌐ ⌐ ⌐│ ╩ ™≢™╢⁹ 

₄ ₅ 

 ─ ה │ ─ ≢№╢₈ ₉⌐ ∫≡₈ כ♬─

ה☼ ≥╙─ ⌐ ⅎ╠╣╢ ╩ ₉≤⇔≡™╢⁹ ⌐│ 1. ≥╙⅜

⅝≢ ≥╙─ ∟╩╦⅛∫≡№→╟℮≤∆╢ ⁸2. ≥╙⌐ ↑⌂™ↄ╠™ ⅜

№╢ ⁸3. ≥╙─ ⌐ ⅎ╠╣╢ ⁸4. ה ⌐⌂╡√™ ⁸5.

≢ ⅝√™ ─ ה ╩ ∆╢√╘⌐ ה ╩ ∫≡™╢⁹

↓╣╠│⁸◐ꜗfiⱤ☻●▬♪╛►▼Ⱪ◘▬♩≢ ⇔≡™╢⁹╕√⁸ ⌐⅔™≡│

◒ꜝ☻●▬♄fi☻╛◦ꜝⱣ☻⌐╟╡ ⌐ ─ ╛ ⅜ ─ ⌐ ≠

⅝ ≤⇔≡ ┬∞↑≢│⌂ↄ ∆╢↓≤≢ ה ⅜ ⌐ ™√ ≤⌂

╢╟℮ ⇔≡™╢⁹ 

 ─ ─╒╓ ⅜ ≤⇔≡ ⌐ ↄ√╘⁸ ⌐ ≡─√╘─

ה ╩ ┬≤ ⌐ ≥╡ↄ≠◒כⱶ꞉כ♅─≡⇔≥ ─√╘─ ─
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╩ ↄ ↑≡ ≤⌂╢√╘⌐ ─ ⌐ ╩ ╠⇔≡™╢⁹ 

 ⁸ ≤⇔≡ ⇔ ⇔√ ⅜⁸ ≡⅜ ⇔≡ ⌐

∆╢ ─ ╩ →╢√╘⌐ 25 ╟╡ ⱬⱦכ♃♇◦כ ╩ ≢

⅝╢╟℮ ╩ ∆╢⌂≥ ≤⇔≡ ∆╢√╘─ ה ─ ⌐ ╘≡

™╢⁹ 

(b)   

 ─ ≤⌂╢ ─ │ ≢№∫≡╙⁸ ─ ╛ │ ╛

─ ⌐™⅛⌐ ↄ ⌐ ⅎ≡™ↄ⅛⅜ ─ ≢№╡∕─ ⇔

⌐≈™≡│⁸ ⌐ ∆╢↓≤─⌂™ PDCA◘▬◒ꜟ⅜ ≤ ⅎ╢⁹ 

 │ ─≤⅔╡ ≤ ⌐ ╢ ⅜ ≢№╢⅜⁸ ─ ⌐

⅔↑╢ ─ ╣│ ≢№╢ ⌐⅔™≡╙ ∆╢ ⌐№╢⁹ ╩

∫√↓≤⅜╒≤╪≥⌂™⁸ ─ │ ה ⁸ ─ ─ ⌂≥ ⌐

™≤╕⅜⌂™⁹∕─╟℮⌂ ≢ ∫√ ⅜⁸ ≢│ ≤⇔≡ │ ⌐

╢ ⌐ ⇔√™≤ ⅎ≡ ⇔≡ↄ╢⅜⁸ ─ ─ ≢№╢₈ ₉─

≤⌂∫≡™╢⁹⇔⅛⇔⁸ ─ ─ ╩ ™≡╙ ─ ⌐│≈⌂⅜╠

⌂™√╘⁸ ≢│≢⅝╢∞↑ ╩≤∫≡ 1 ⌐│ ╩ ™ ─

╩ ∫≡™╢⁹ 

 ⌐⅔™≡╙⁸ ה ─ │ ─ ⌂ ≢№╢₈ ⌐

═╢₉↓≤⅜ ⇔™ ⅜™√╡⁸ ╟╡ ↕⌂ ≥╙≤─ ─ ⅜ ⌂⅛

∫√╡ ⅜╒≤╪≥⌂™ ⅜™╢√╘⁸ ≤⇔≡₈ ≥╙≤│₉╩ ╪≢╙

∕╣│ ∆╢ ⌐⌂∫√ ⌐ ⌐ ≢⅝╢ ≤│⌂╠⌂™⁹∕─√╘⁸

≢│≢⅝╢∞↑ ─ ╛∕─ ╩ ⅛∆√╘─ ─ ╩ ↄ ↑

╢↓≤≢ ≤⇔≡ ≢⅝╢ ╩ ⌐≈↑↕∑ ╘╢╟℮ ╘≡™╢⁹ 

 ╩ ∂≡⁸ ─ ─ ⌐⅔↑╢ ─ ╩ ⌐ ╢

╕≢⌐ ∆╢ │⁸ ↕╠⌐ ⅎ≡ↄ╢≤ ⅎ╢⅜⁸↓╣╕≢ ⅛╠ ≡⅝

√ ─ ™ ╩ ∆╢√╘⌐╙ ─ ⅜ ─ ≤⌂╢⁹ 

 з- B- 2 ╩ ╘≡™╢⁹  

Ẽ з- B- 2─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

1 ה ─ ╩ ─ ⌐ ≠⅝ ⌐ ⇔≡™╢⁹ 

2 ה ─ ╩ ה ─ ה ⌐ ≠™≡

⌐ ⇔≡™╢⁹ 

3 ה ─ ╩ ה ≡⇔≥♃כ♦ ∆╢ ╖╩ ∫

≡™╢⁹ 

4 ה ─ ╩ ⌐ ⇔≡™╢⁹ 

5 ה ─ ╩ ⌐ ⇔≡™╢⁹ 
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(a)  

 ≢│⁸ ⌐ ∆╢ ⌐ ≠⅝ ┘⌐ ─ ╩

─╟℮⌐ ╘≡™╢⁹╕∏ │ 1 ─ ⌐₈ ⌂ ╩

∆╢≤ ⌐ ─ ⌐ ╘⁸ ⌂ ⅔╟┘ ─ ⌂ ≤⌂

╢═⅝ ╩ ⇔⁸ ⌡≡ ╩ ∆╢↓≤╩ ≤∆╢⁹₉≤⇔₈

│ ╩ ⌐ ╩ ≢ ⅛⌐ ↔∆√╘─ ≤ ╩ ┘⁸ ⌐ ≢

⅝╢ ⁸ ⌂≥─ ╩ ≤∆╢⁹ │⁸ ⌐ ╘╠╣╢

⅛⌂ ≤ ╩ ⅎ√ ⅛⌂ ה ─ ╩ ≤∆╢⁹₉

≤⇔≡™╢⁹╕√₈1 ◦ꜝⱣ☻⌐ ⇔≡™╢ ╩ ∆╢⁹2 ⌂

ה ╩ ↑╢⁹3 ⅛⌂ ╩ ⌐ ↑╢⁹₉╩ ─ ≤⇔≡

→≡™╢⁹ 

 ─ │⁸₈1 ≤ ─ ⌐╟╡

⅜≢⅝╢⁹2 ⌐ ⌂ ⅜ ≢⅝╢⁹3 №╢™

│ ⌂≥─ ⌐ ⌂ ╩ ≢⅝╢⁹4 ה ⌐

╩ ⅛⇔≡ ה ⅜ ≢⅝╢ ╩ ≢⅝╢⁹5 ה ╩ ∂

≡ ╩ ⅛⌐⇔◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ℮↓≤⅜≢⅝╢⁹6 ↓╣╠╩

∆╢↓≤⌐╟╡ ⌂ ─ ╩ →╢↓≤⅜≢⅝╢⁹₉╩╙∫≡ ₁─

⅜ ≢⅝╢⁹ ⌐│ ─ │ ─ ╛

╩ ⌐ ⇔≡ 60 ╩ ≤⇔≡™╢⁹ 

 ─ ≤ ⌐≈™≡│ ⌐ ─ ≤─ ╩ ⇔≡

ⅎ ∆╢≤ ⌐ ⌐│ ┼₈ ₉╩ ∆╢↓≤⌐╟╡ ─

─ ╩ ה ⇔≡╙╠℮╟℮ ╘⁸ ╡№╢ ⌐⌂╢╟℮ ⇔≡™

╢⁹ 

 ─ ≤ │ ⅜∕─ ⌐ √╢≤ ⌐ FD ≤ ╩≤

╡⁸ ⁸ ─ ⁸ ⁸ ─ ╩ ⇔⁸

⌐│∕╣╠╩ ⇔√ ─ ╩₈ │ ₉≤⇔≡ ⌐

⅔™≡ ─ ≤ ╩ ⇔≡™╢⁹╕√⁸ ─ ╩

⌐⇔≡ ⌐ ⇔≡ ⅜ ─ ╩ ⇔⁸∕─ │

─ ⌐ ↕∑≡™╢⁹ 

(b)  

 ≢│⁸ ╩ ⌐◌ꜞ◐ꜙꜝⱶ⅜ ↕╣ ⅜ ≤⌂∫≡™╢⁹

⇔⅛⇔⁸ ─▪♪Ⱶ♇◦ꜛfiⱳꜞ◦כ─ ⅜ ™ ╛ ─ ™ ╘≢ ∆

╢ ╙™≡⁸ ┼─ ⅜ ⇔≡ ™≤ ⅎ⌂™ ⅜ ™╢⁹↓─ √

∟╩≥─╟℮⌐ ⇔≡ ≤⇔≡ ⌂ ⌐ ≡╢⅛⅜ ─ ≈≢№╢⁹╕

√⁸ ─ ⅜ ™ ⌐⅔™≡ ⌐ ╛ ⌂≥─ ⌐┌╠≈⅝⅜№

╢↓≤│ ╩ ╘╢ ⅝⌂ ≤⌂╢√╘⁸ ─ ┼─◘ⱳכ♩ ⅜

≤⌂╢⁹↓─↓≤│⁸ ─ ╩ ╘╢√╘⌐╙ ─ ╩

∆╢↓≤⌐ ⇔≡™╢─⅜ ≢№╢⁹ 

 ≢│ ─╒╓∆═≡⅜ ┼─ ⅜ ↄ⁸ │ ⌐ ╪≢™
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╢⁹ ─ ≤⇔≡ ™≡№→╢≤∆╣┌ ─ ⅜ ⌐ ™√╘⌐⁸▪

ꜟⱣ▬♩⌐╟∫≡ ╩ ⅜ ⇔⌂↑╣┌⌂╠∏∕─↓≤⅜ ╛

⌐ ⅝⌂ ╩ ≤⇔≡™╢⁹ 

 ╩ ∂≡ ─ ⌐ ∆╢ ┘⌐ ─ │ ⅝

⌂ │⌂™⅜⁸ ─ ≤ ─ ─√╘⌐ ╩☼כ♬─ ⌐ ╘

∆╢ ╡ ╖╩ ╠⌂™╟℮ ╘⌂↑╣┌⌂╠⌂™≤ ⇔≡™╢⁹ 

 з- B- 3 ─ ╩ ⇔≡™╢⁹  

Ẽ з- B- 3─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

1 ⁸ ─ ─ ⌂≥╩ ⇔⁸

⌐ ╘≡™╢⁹ 

2 ╩ ≤∆╢ ▪☿☻ⱷfi♩ ─ ╩ ⇔≡™╢⁹ 

3 ─ ה ─√╘─ PDCA◘▬◒ꜟ╩ ⇔≡™╢⁹ 

(a)   

 ─ ─√╘─ ╡ ╖≤⇔≡⁸ ≤ ─ ⌐╟∫≡ ↕╣

╢ ≤ ⅜ ⌐∕─ ⌐ √∫≡™╢⁹╕√⁸ ⌐│

FD ⅜ ╡ ╖⁸ ⅜ ≤⌂∫≡ ─ ⌐ ╡ ╪≢™╢⁹↕╠

⌐⁸ ≢│ ─ ⌐ ╦╢ ⌂ │ ↔≤─꞉fiⱨ꜡▪כ ≤

⌂∫≡⅔╡⁸ ⌐ ─ ─ ╛ ─ ⌂≥╩ ⌐≢⅝╢

⌐⌂∫≡™╢⁹ 

 ─ ╩ ↑≡⌂↕╣╢ ─ ⌐ ⇔√ ─ ⌐≈™≡│⁸

─ ╩ ∂≡ ↔≤─ ⌐ ─◖Ⱨכ⅜ ה ↕╣╢⁹╕√⁸

ה ─ ⌐ ⇔≡│ ⌐ ↕╣ ─ ⅜ ↕

╣≡™╢⁹ 

 ─ ─ ≤⌂╢◦ꜝⱣ☻⌐≈™≡│ ⌐◦ꜝⱣ☻─ ≤

⅜ ╟╡ ↕╣⁸ ∕╣∙╣─ ╩ ⇔ ─ ⌐ ╘≡™╢⁹ 

 ─ ה ─√╘─ Plan│ ה ⌐ ∫√ ╩ ╘⁸◦ꜝⱣ

☻⌐│ ─ ה ה ה ╩ ⇔≡™╢⁹Do│◦ꜝⱣ☻⌐

™ ╩ ™∕─ │ ⁸ ⱳכ♃ꜟ◘▬♩─ ⌐∕─

─ ≤ ─ ╩ ∆╢╟℮⌐⇔⁸ │™≈≢╙ ≢⅝╢╟℮

⌐⇔≡™╢⁹ │ ה♩כⱳ꜠ה ה ─ ─ ╛

─ ─ ╩ ⌐ ⇔≡™╢⁹Check│ ▪fi◔

│╣↓⅜╢╟⌐♩כ ─ ─ ⌐ ┼╙▪fi◔כ♩ ™ ─ ∞≡≤⇔

≡™╢⁹↕╠⌐ Action │ FD ⌐╟╡ ─ ה ─ ╡ ╖

≤⇔≡™╢⁹FD ≢│ ≤ ⅜ ∂ ╛ №╢ ⌐ ⌐ ╡ ╗

≤⇔≡ 25 ╟╡ AC(Active Culture) ▪꞉כ╩ ⇔⁸ ⌐ⱴכ♥⌂₁
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∫≡ ╩ ⅎ√ ≤ ⅜ ⌐ ⇔⁸ ⌐ ╩ ╢ ™⅝∫⅛↑

≤⌂∫≡™╢⁹ 

(b)   

 ─ │ ─ ⌐⅔↑╢ ─ ↑≤⌂╢╙─≢№╢⁹ ⅜

╘╢ ≤ ─ ⅜ ─ ≤ ⅎ╢⁹ 

 ≢│ ⌐₈№⌂√│₃₃≤⇔≡ ↄ√╘⌐ ⅜ ⅛₉╩ ⌐ ⇔≡ ┬

╟℮⌐ ↑⁸ ╙∕─√╘⌐│ ╩ ⇔⌂↑╣┌╩ ⇔≡™╢⁹∕╣│

≤⇔≡─ ה │╙≤╟╡ ≤⇔≡ ⌐≈↑≡™⌂↑╣┌⌂╠⌂™ⱴ♫

╛כ ∕⇔≡◖Ⱶꜙ♬◔כ◦ꜛfi ≢№╢⁹↓╣╠╩ ─ ≢

⇔ ⌐≈↑↕∑╢√╘⌐│ ⅜ ≤⌂∫≡ ╡ ╗ ─ │⌂™⁹ 

 ₈ ₉│ ─ ≢ ⅎ ┬ ╩ ∆╢↓≤─ ↕╩ ⇔≡™╢⁹

↓─ ─ ⅜ ─ ⌐™⅛⌐ ⌂ ≤⌂╢⅛ ⅝ ⅝ ⇔≡

∆╢ ⅜№╢≤ ⅎ╢⁹ 

Ẽ ♥כⱴ з-  ─ ─  

 ↕╕↨╕⌂ ─ ≢ ┘⁸ ⌐╙┌╠≈⅝⅜╖╠╣╢ ╩

─ ה ⌐∕∫≡ ─ ─ ╩ ↕∑╢√╘⌐│⁸ ─

≤ ─ ─ ◘ⱳכ♩⌐╟╢≤↓╤⅜ ⅝™⁹╕√⁸ ─

─ │⁸ ─ ╩ ⇔ ╠▪ꜟⱣ▬♩⌐╟╡ ─ ↑╩ ™╠

╣╢ ⅜╖╠╣╢⁹↓─↓≤⌐╟╡⁸ ┬ ╛ ⅜ ⅜╣╢↓≤⌐⌂╢√╘⁸

⌐◒ꜝ☻ │ ─ ⌂▪♪Ᵽ▬◙כ≤⇔≡ ⅜ ⌐ ╘╠╣≡™╢⁹

∕─ ⌂ ⌐╟╡ ⇔™ ⌐⅔™≡╙ ↄ─ │ ╢ↄ ⌐ ╪≢

™╢⁹ 

 ↓─╟℮⌐ ⌂ ⌐ ™ ─ ה ⌐╟╡⁸ ─ ⌐ ⅎ

≡™ↄ ╩ ⅎ√ ╩ ≡╢↓≤│ ─ ─ ≢№╢⁹ 

 │ ⁸ │ ה ⅜ ─ ╩⌂⇔≡™╢⁹

∕─√╘ ─╒≤╪≥│ ⅜ ⇔≡™╢◌ꜞ◐ꜙꜝⱶ ≤⌂∫≡™╢⅜⁸

─ ─ ─ ⅛╠⁸◐ꜗfiⱤ☻╩ ≡ ─ √∟╛ ≥╙

√∟≤ ⇔ ה ─ ╩ ⌐ ∆╢ ╡ ╖╩ ⌐ ∫≡™≡⁸

─ ≢─ ─◘ⱳכ♩│ ─ ≤ ⌐≈⌂⅜∫≡™╢⁹╕

√⁸ ─ ≤ ─√╘─ ≤⇔≡ 25 11 ╟╡

⇔√ AC Active Culture ▪꞉כ│ ≤ ⅜ ⌐ ⅎ ∆╢ ≤⇔≡

⅜ ⌐ ╩ ╢ ╡ ╖≤⇔≡ ⌐ ⇔≡⅝≡™╢⁹↓╣╠─ │

►▼Ⱪ◘▬♩╛ ⌐╟╡ ⇔≡ │╙≤╟╡ ┼ ╩ ⇔≡

™╢⁹ 

 ⁸ ─√╘─ ◌ꜞ◐ꜙꜝⱶ╩╟╡ ≤∆╢√╘─ ╩ ⌐ ╡

╖ ⅜ ╘╢ ≤ ─№╢ ה ╩ ∆╢√╘ PDCA◘▬◒ꜟ╩

⌐ ⇔≡ ≤ ─ ⌐ ╡ ╪≢™ↄ⁹ 
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 1. 27 ⁸2- 1.◐ꜗfiⱤ☻●▬♪ 27 ⁸ 

5.►▼Ⱪ◘▬♩₈ ₉http://www.toutan.ac.jp ⁸ 

6. ◦ꜝⱣ☻ PDF ( 27  

 6. ₈ ₉ ╡⁸ 

₈ ┘ ─ ₉ 

7. ₈ ₉⁸₈(2)ה(1)╡ ─ ⅝₉⁸ 

₈ ה ₉ 

8. ₈ ⱡ₉♩כ 

9. ₈ ₉ ה ה  

ⱴ зכ♥ C ה  

 з- C- 1 ה ─ ⅜ ⇔⁸ ה ⌐ ↑≡

⇔≡™╢⁹  

Ẽ з- C- 1─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

1 ה ─√╘─ ┘ ╩ ⇔≡™╢⁹ 

2 ⌐ ה ╩ ∫≡™╢⁹ 

3 ⌐ ה ╩ ⇔≡™╢⁹ 

4 ה ⌐ ⅜ ⇔≡™╢⁹ 

5 ה ─ ╩ ⇔≡™╢⁹ 

 (a)  

ה  ⌐≈™≡│ 23 ╟╡ 1 ─ 2 ⌐₈ │

─ ╩ ╡⁸ ┘ ╩ ∆╢√╘⁸ ─ ⌐≈™

≡ ╠ ┘ ╩ ™⁸∕─ ╩ ∆╢╙─≤∆╢⁹ │⁸ ─

⌂ ⌐≈™≡⁸ 40 ≢ ╘╢ ↔≤⌐⁸

─ ╩ ↑√ ⌐╟╢ ╩ ↑╢╙─≤∆╢⁹₉≤ ⇔≡™╢⁹╕√⁸

21 ╟╡₈ ₉╩ ╘≡™╢⁹ │ ╩ ≤⇔⁸

│ ה ALOה ה ה ה ☿fi♃כ

≤⌂∫≡™╢⁹ 

ה  │ ⌐ ≢№╢ ⌐ ≢№╢ ⅜ ─

╩ ≤⇔≡ ∆╢↓≤⌐╟╡ ⅜ ╦╣≡™╢⁹ ה │╒

╓ ⌐ ⇔≡ ─ ╩ ⇔ ™ ≤⇔≡™╢⁹ ⌐│∕╣

╠╩ ∆╢↓≤⌐╟╡ ה ┼─ ⅜ ≡╠╣≡™╢⁹ 

ה  ─ ≤⌂╢─│ ⅜ ─ ╩ ∆╢↓≤≤ ⅎ╢⁹↓

╣╕≢ ─ │ ╩╙∫≡ ∫≡⅝√⅜⁸╛╛╙∆╢≤ ה

⅛╠─ ⌐ ╢ ⅜№∫√⅜⁸ 21 ⌐ LAN╩ ∆╢↓≤⌐╟╡
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24 ╟╡ ─ ─√╘─ⱳכ♃ꜟ◘▬♩⅜ ↕╣√⁹↓─↓≤⌐╟╡⁸

─ ╛ ⅜ ↕╣ ─ ⅜ ↕╣√⁹ 

 ─ │ ─ ┼≤ ⅛╣⁸ ה ⅜ ─

≤⌂∫≡™∫√⁹╕√⁸ │ ה ה ⌐╟∫≡ ↕╣╢

↓≤⌐⌂∫≡™╢⅜⁸ ╩ √⌂™ ה ה ╙ ⇔≡ ה ה

⌐≈™≡ ⅎ ∆╢ ≤⌂∫≡™╢⁹╕√⁸ ─ │ ≤⇔≡

⌐╙ ⇔ ─ ─ ≤⇔≡™╢⁹ 

 ↕╕↨╕⌂ ה ╩ ∂≡ ₁⅜ ⌐ ╩ ∫≡ ╡ ╖⁸

⌐≈⌂→╢√╘─ ╩ ⇔ ─ ⌐ ╘≡™╢⁹ 

(b)  

 ↓╣╕≢ ─ ┼─ │₈ ⇔™⁸ ╩∆╢₉⌂≥

─ ╩ ™≡™╢√╘⁸ ╙ ─ ┼─ ╩ ─ ┼─ ≤

⇔⅜∟≢№∫√⁹⇔⅛⇔⁸ ⌐⌂╡ ─ │↓╣╕≢

⇔≡⅝√ ─ ◦☻♥ⱶ≢ ⇔⅝╣╢─⅛ ╙≤⌂™ ⅜⌂™≤│ ⅎ⌂

™⁹ 

 ─ ⌐ ↕╣≡™╢₈ ≤ ⌐ ╘₉│ ╕↕⌐ ⅜ ╩

⇔≡⁸ ─ ╩ ⇔ ⌐ ⌐ ╡ ╕⌂↑╣┌⌂╠⌂™⁹∕─√╘

⌐│ ₁⌂ ╩≤╠ⅎ≡ ⌐ ╖⁸ ─ ─ ⌐ ╠⌂™╟℮ ⅜↑╢↓≤

⅜ ≢№╤℮⁹ ⌂ FDהSD ≤ ≤─ ⅜ ─ ╩ √╢╙─⌐

∆╢≤ ⅎ╢⁹ 

з- ה  ─  

 │ ─ ≢№╡⁸ │ ה ⌐ ⅎ≡ ∆╢

─ ─ ⁸ ╛ ⌂≥∕─ │ ⌐╦√∫≡™╢⁹╕√⁸

─ │ ⌐ ╩ ≤∆ ≢╙№╡⁸ ╩ →≡

╩ ⇔ ╩ √⌐ ╡ ╕⌂↑╣┌⌂╠⌂™⁹ 

ה  ─ │ ↔≤⅜ ╕⇔™≤ ⅎ╢⅜⁸ │

⌐ ╦╣ ─ ⁸ 26 ─ ה ─ ⌐≤≥╕∫

≡™╢⁹⇔⅛⇔⁸ ┼─ ╩ ⅎ√≤⅝⌐ ה ╩⅔╤∕⅛⌐∆╢

↓≤│⁸ ─ ╩ ∆╢╙ ∂≤ ⅎ≡⁸ ─ ⌐ ╢ PDCA◘▬◒

ꜟ⌐╟╢ ה ─ │ ─ ⌐≤≥╕╢↓≤⌂ↄ ╘⌂↑╣┌⌂╠

⌂™≤ ⅎ ⇔≡™╢⁹ 

 23 ⁸ ⌐ ≤─≈⌂⅜╡╩ ╘√ ╩ ⇔ ⌐ ⇔

≡ ─ ╩ →≡⅝√⁹ ⅎ≡ ─ │ ╙№╢⅜ 24

╟╡ ⅜ ↕╣ ╟╡ ≤ ⅜ ╘╠╣ ─ ⌐ ™√⁹

⇔⅛⇔⁸ ─ │ ↑⅜ ⌐⌂╡ ⇔√ ⌐ ╩ ⌂ↄ↕╣

√⁹ 

 ─ ≤ ≤─ ─ ⅜ √⌂ ┼≤ ⇔⁸ 28 9

⌐ ₁≤ │ ⇔≡™╢⁹ 
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 ₁PDCA◘▬◒ꜟ⌐╟╡ ⁸ ─ ⇔ │ ⌐ ╖⁸↕╠⌐

≤⇔≡│ ≤™℮╕↕⌐ PDCA─ ⅜ ∆╢ ┘≤⌂∫√⁹ 

 │⁸ ╩™⅛⌐ ∆╢⅛ ╩ ⌐ ⌐ ∫≡™╢⁹ 

 1. 27 ⁸ 

7. ה   

10. 26 ה  

з ─ ≤ ─ ─  

 ─ ╩ ─ ⌐ ∆╢ ≡≤⇔≡⁸↓╣╕≢ ─ ≤

⌂╢ ─ ╩ ╩ ⌐ ╩ ⌡≡⅝√⁹↓╣╕≢ ─

│ ─ ≤⇔≡₈₃₃ ₉≤™∫√ ╩ ⇔≡⅝√⅜⁸

∕╣∙╣─ ⅜ ∆╢ ╙ ╙™⅛⌐ ╩☼כ♬─ ∆╢⅛⁸

╕√∕─ ⌐│ ─₈ ₉⅜∆═≡─ ─ⱬכ☻≤⌂╢ ה┘ ─

≢№╢↓≤─ ╩ ╘⁸ 28 ╟╡ ⌐ ⅜ ∆╢ ─

╩ ≤⇔√₈ ╠⇔≤ ┘₉≤○ⱶ♬Ᵽ☻ ─ ╩ ₁⌂ ≢ ╢

₈ ╩ ╢₉╩ ⇔√⁹ 

 ↓╣╕≢ ─ ╩ ╘╢↓≤╩ ≤⇔≡⅝√⅜⁸↓╣╕≢ ⌐

⌐ ™√ ─ ╩ ⇔√ ≤⇔√ √⌂ ╡ ╖≢№╢⁹ 

₃₈ ╠⇔≤ ┘₉ ◦ꜝⱣ☻  

 ╠⇔≤ ┘  1 
 

 
 

 

 

1  

 
     

 

 ⱴכ♥┘

  

  

ủ ₈ ₉╩ ⁸≡⇔≥♪כ꞉כ◐─≈ ╠⇔⌐ ⌂ ╛⁸ ┘⌐ ∆╢ ⁸

≢─ ─ ⌐⅔↑╢ ⌂≥╩ ┘⁸ ╩ ╘╢↓≤╩ ≤⇔⁸ ≢

№╢₈ ₉┼─ ⌂▪ⱪ꜡כ♅╩ ∆⁹ 

ⱴכ♥₃  ₁⌂ ─ ≤ ─                                

 ┘╛ ⌐ ∆╢                            

 ╠⇔⌐ ∆╢ ╛  

₃₈ ╩ ╢₉ ◦ꜝⱣ☻  

 ╩ ╢  1 
 

 
 

 

 

1  

 
     

 

 ⱴכ♥┘

ủ ╩ ≤⇔√ ─ ╩ ╡⁸∕↓⅛╠ ─ ⌐≈™≡ ╠ 

      ⅎ╢ ⅜≢⅝╢╟℮⌐⌂╢⁹ 

ủ♥כⱴ ─ ה ה ה ה ה ⌐⁸ ה ⌐ ╦╢⁹ 

ợ з⌐≈™≡─  

(1) ─ ⌐ ─ ≤ ─ ⌐≈™≡ ⇔≡™╢ ⁹ 

 ₈ ₉─ ─ ⌐ ≠ↄ ⅜ ─ ⌐ ⅎ ╩ ∆╢

↓≤│⁸ ⅜ ─ ╩ ∆╢↓≤⌐⅛⅛∫≡™╢⁹∕─ │ ≤⇔≡

→√╡™√∏╠⌐ ≢ ⅎ╢↓≤≢│⌂ↄ ─ ≢ ∆╢↓≤⌐╟╡

⌐ ⇔ ≤⇔≡ ╩ →╢╙─≤ ∆╢⁹ ⅜ ╠ ─ ─ ╩
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╩⇔√╡⁸ ⌐ ╩╙∫≡ ⅎ╩ ℮√╡∆╢↓≤│ ─

≢№╢⁹ 

 ⅎ ⅝─ │ ⌂ↄ⌂∫√⅜⁸ ─ ╩ ≤⇔≡

ה ⌐ ╡ ╗╟℮ ╘≡™╢⁹ 

(2) ─ ╛ ⅜№╡⁸ ─ ─ ╘╢↓≤⅜ ≢⅝⌂™ ⁹ 

⌂⇔ 
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ₒ и ≤ ₓ 

Ẽ и─ ה ─  

 │ ⌐ ⇔⁸ ─ ⌐ ≠ↄ ⌐ ∫≡

─ ⁸ ה ─ ⁸ ─ ↑ ╣ ╩ ╘ ┘⌐

⌐ ∆╢≤≤╙⌐⁸ ⁸ ⁸►▼Ⱪ◘▬♩╩│∂╘≤⇔≡ ⌐

ↄ ⇔≡™╢⁹ 

 ┼│ ⱪ꜠☺ꜙ♬▪◌꜠♇☺ ≤⇔≡ ─ ╡ ∟╛

─ ╩ ╪≢╙╠℮√╘⌐₈↓↓⌐ №╡⅝Ί ╛∆ Ί₉─ ─

≤ ↔≤⌐ ⌐ⱴכ♥√⇔ ∫√꜠ⱳכ♩ ⌐╟╡☻ⱶכ☼⌐ ⌐ ╢

╩ ⇔≡™╢⁹ 

 │ ─ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐

≈™≡⁸○ꜞ◄fi♥כ◦ꜛfiה●▬♄fi☻≢ ╩ ⌐ ⇔≡ ⌐ √∫≡

™╢⁹ ╘─●▬♄fi☻≢ ─ ╛ ה ─ ⌐ ⅎ≡

№╢ ─ ╙ ⌐ ∫≡™╢⁹↕╠⌐⁸ ≢│ ↔≤⌐◒ꜝ

☻ ╩ ⇔≡⁸ ─ ╛ ─ ╩ ↑ ╩ ⇔⌂⅜╠

─ ⅛╠ ⌐ ╢╕≢⅝╘ ⅛⌐ ╩ ∫≡™╢⁹ 

 ─ ─ │ ─ ⌐ ╩⅝√∆↓≤⅜ ↕╣╢√╘⁸

─ ≤⇔≡ 1 ⌐₈ ◘ⱳ₉♩כ─ ╩ ↑ ╩ ∫≡™

╢⁹ │ ⌐ ₁─ ⌐ ⇔√ ⅜ ╘╠╣╢√╘ ─ ™

◘ⱳכ♩⅜ ≤⌂╢⁹ 

 ─ │ ה ─ ◌ꜞ◐ꜙꜝⱶ⌐ ∫√⁸ ה ה ה

⅜ ╩ ╘ ─ │ ™⁹∕─ ה ╩ ∆

╙ ™√╘⌐ ≤ ≤─ ─ │ ≤⌂╢⁹╕√⁸ ₁─

╛ ⁸ │ ─ ╩ ≤∆╢↓≤⅛╠ ↔≤⌐

╩ ⇔≡ ╩ ╘≡™╢⁹ ─ │ ⌐ ╩ ⌐ ⇔

≡ ─ ─ ╩ ∫≡™╢⁹ 

 ─ ─ │ ⅜ ⇔≡™╢⅜⁸ ─ │ ⌐◒ꜝ☻

⅜ ⇔≡™╢⁹ ─ ─ ─◘ⱳכ♩│ ─ ⅜№√╢

≤≤╙⌐⁸ ⌐≈™≡│ ⅜כꜝ☿fi►◌ꜟכ◒☻ ╩⇔≡ ⌐

№√╡⁸ ≤ ⌂ ╩╙∫≡ ⌐ ╡ ╪≢™╢⁹ 

 │ ─√╘ ≤ⱳכ♃ꜟ◘▬♩⌂≥⌐╟╡ ╩ ∆╢≤

≤╙⌐⁸ ─ ≢│ ─ ╩ↄ╖ →⁸ ₁ ─ ╩ ⅛↕⌠╟℮

⌐ ╘ ╩ ⇔≡™╢⁹ │ ◘ⱳכ♩╩∆╢ ─ ≤⌂∫≡™╢⁹

─ ה ⌂≥⌐ ⌐▪♪Ᵽ▬☻∆╢╟℮⌐ ╘⁸ ─

╩ ∆╢⌂≥⇔≡ ⌐ ╩ ╡⁸ ╩ ⌐ ≢⅝╢ ╩ ⅎ≡

™╢⁹ 

 ─ │ ≢ ⇔≡™╢ ⅜ ⌐⌂╡ ↕╣≡™╢⁹

│ ─ ⌐ ≠⅝⁸ ⁸ ─ ╩ ≤⇔√ ─ ⌐ ╘⁸

─ ╩ ╢↓≤╩ ≤⇔≡™╢⁹ ≤ ⅜ ⇔≡ ↕╣╢



 

44 

 

⁸Ⱨ◒♬♇◒⁸ ⌂≥─ ⌂ │ ⅔╟┘

 ⱪ╩≤∫≡™╢⁹♇◦כ♄כꜞ⅜

 ⅜ ™ ℮ │ ≤│ ⅎ⌂™─⅜ ≢№╢⁹ ─ │ⱱכ

ⱶꜟכⱶ≤◌ⱨ▼♥ꜞ▪ⱱכꜟ ─╖─√╘ ─ ≢№╢⁹ 

 │⁸ ─ ₈ ₉₈ ₉─╒⅛

─₈ ₉╩ ↑≡™╢⁹∕─ ⁸ ה ─

─ ⅝ ⌐≈™≡╙ ─ ╩ ⅎ≡ ⅜ ⌐№√∫≡™╢⁹ 

 ─ ╛ │ ─Ⱳꜝfi♥▫▪ ⅜ ≢№∫√⅜⁸

─◘ⱳכ♃כ≤⇔≡ ≤ ∆╢ ⅜ ⅎ⁸╛╛ ∫ ╖

─ ⅜ ⌐ ↑√ ⌐ ╩ ∑ ╘√ ™ ≤⌂∫≡™╢⁹ 

ה  │ ⅜ ⇔⁸ ─ ⅜ ⌐ ┼─

⌐№√∫≡™╢⁹ │ ⅜ ⇔√a ─≡┘⅝ ╩e ⇔⁸

⁸ ⁸ ╩ ⇔⁸◒ꜝ☻ ≤╙≥╙ ⌐№√

∫≡™╢⁹╕√⁸ ⱳכ♃ꜟ◘▬♩⌐│ ╩ ⇔ ─

⌐ ╘≡™╢⁹ │ ≢│№╢⅜ ─ ╩ ↑ ─

┼ ╪≢™╢⁹ ≤⇔≡ 1 ⅛╠ ₈◐ꜗꜞ▪

₉╩ ↑⁸◐ꜗꜞ▪ ─√╘⌐ ≤⇔≡ ≤↕╣╢◖Ⱶꜙ♬◔כ◦ꜛfi

╛ ה ─ ⌐ ╣⌂⅜╠ ─ ≤ ╩ ⌐ ⇔≡

⇔≡™╢⁹∕─ │ ─ ⅜ 95 ≤⌂∫≡™╢↓≤⅛╠

╙ ≢⅝╟℮⁹ 

 

-ⱴ иכ♥]  ]  

[  и- -  ─ ╩ ⌐ ⇔≡™╢⁹]  

Ẽ и- - ─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

[ ⌐ ╢ ה ─√╘─ ]  

1 ה  ─ ─ │⁸∕╣∙╣─ ⌐ ⇔≡™╢⁹ 

ᵑ ה ─ ─ │⁸ ─ ⁸ ─ ⁸

─ ╩ ⌐ ⇔≡™╢⁹ 

2 ה  ─ ─ ╩ ⌐ ⇔≡™╢⁹ 

3 ה  ─ ─ ╩ ⌐ ⇔≡™╢⁹ 

4 ה  ─ ─ │⁸ ⌐ ⅜№╢⁹ 

5 ה  ─ ─ ╩ ⌐ ⇔≡™╢⁹ 

(a)   

 ─ │⁸ 13 ┘ 16 ⌐ ≠⅝ ⌐

╟╡ ⌐ ∆╢ ╩ ╘≡™╢⁹ ⌐⅔™≡│ ─

⌐ ≠⅝ ⅜ ↕╣√ ⌐ │ ⁸ │

⅜ ↕╣╢⁹ ⌐ ╢ │ ⁸◐ꜗfiⱤ☻●▬♪ ┘⌐►▼Ⱪ
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◘▬♩┼─ ⌐╟╡ ⌐ ⇔≡™╢⁹╕√ ─ ⌐≈™≡╙

⌐ ⇔ ─○ꜞ◄fi♥כ◦ꜛfiה●▬♄fi☻╛ ╘─●▬♄fi☻⌐╟

╡ ⌐ ╩ ⇔≡™╢⁹ 

 ⌐ ⅎ≡ │ ≤ ⁸ ≢│ ≤

⌐ ╢ ─ ╩ ∆╢↓≤⌐╟╡∕╣∙╣─ ⅜ ℮↓≤╙

⇔ ⇔≡™╢⁹ ↔≤─♦▫ⱪ꜡ⱴהⱳꜞ◦כ DP ╙ ⁸◐ꜗfiⱤ☻●

▬♪ ┘⌐►▼Ⱪ◘▬♩┼ ∆╢↓≤⌐╟╡ ה ─ ⌐ ╘≡™╢⁹ 

 ─ ┘⌐ ה ⌐ ╢ │ ┘⌐

⁸ ⁸ ─ ה ⌐ ╡◌ꜞ◐ꜙ

ꜝⱶ⅜ ↕╣⁸ ─ ⱴ⁸כ♥ה ⌐≈™≡│◦ꜝⱣ☻⌐

∆╢↓≤⌐╟╡ ⌂ ╩ ⇔ ╩ ⇔≡ ⌐ ∆╢ ─

⌐ ╘≡™╢⁹ 

 ⌐ ∆╢ ─ │⁸ ─ ╦╡⌐ ≢ ─

╩ ה ∆╢↓≤⌐╟╡ ╩ ™⁸∕─ │ ⌐⅔™≡ ↕

╣ ≤ ┼─ ╩ ∫≡™╢⁹ 

(b)  

 ─ ⌐≈™≡ ─ │⌂™⅜⁸ │ ─╒≤╪≥╩

↑ ╣╢ ⌐№╡⁸ │ ⌐∆≢⌐ ╩ ╖ ╣≡™╢

⌐№╢⁹↓─↓≤│⁸ ─ ≤ ┼─ ╩ ⅝ ↓⇔≡™╢⁹

─ ⌐ ⌐ ℮↓≤│╛┬↕⅛≢│⌂™⅜⁸ ⌐ ⌐ ↄ─

╩ ⅛↨╢╩ ⌂™╙─≤ ⇔≡™╢⁹ 

[  и- - ה  ─ ╩ ⌐⇔≡™╢⁹]  

Ẽ и- - ─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

[ ⌐ ╢ ה ─√╘─ ]  

1 ה ─ │⁸ ─ ⌐ ⇔≡™╢⁹ 

2 ה ─ ╩ ⌐ ⇔≡™╢⁹ 

ᵑ ⌐ ⇔√⁸ ╩ ⇔≡™╢⁹ 

ᵒ │ ─ ⌐ ↑≡ ⌐ ⇔≡™╢⁹ 

ᵓ ◦ꜝⱣ☻⌐ ⌂ ה ⁸ ⁸ ─ ⁸

⁸ ─ ה ⁸ ה ⅜ ↕╣≡™╢⁹ 

ᵔ ⌐╟╢ ╩ ℮ ה ─ ⌐│ ⌐╟╢

⌐╟╢ ╩ ╗⁹⁸ ⌐╟╢ ╩ ╗⁹⁸ │

ⱷ♦▫▪╩ ⇔≡ ℮ ─ ╩ ⌐ ∫≡™╢⁹ 

3 ה ─ ─ │⁸ ─ ה ╩ ⌐ ⇔≡™

╢⁹ 

4 ה ─ ─ ⇔╩ ⌐ ∫≡™╢⁹ 
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(a)  

 ─ DP⌐ ⇔≡ ─ ה ─ ◌ꜞ◐ꜙꜝⱶהⱳꜞ◦כ:CP

╩ ╘⁸↓╣⌐ ≠™≡ ⅜ ↕╣≡™╢⁹ 

 ─ CP│₈ ╛ ≢ ≤↕╣╢ ╩ ⇔⁸ ╩ ⌐ ≢

⌐ ↔∆ ≤ ╩ ⌐≈↑√ꜝ▬ⱨ▪♪Ᵽ▬◙כ╩ ⇔╕∆⁹ 

1 ╩ ∆╢√╘⌐ ≤ ╩ ⇔√◌ꜞ◐ꜙꜝⱶ

╩ ה ∆╢⁹2 ╩ ↄ ∟⁸ ─ ╩ ⌐ ⅛∆√╘⌐ ─ ה

╩ ⌐∆╢ 2 ⁸ ₉⁹ 

 │₈ ╛ ≢ ≤↕╣╢ ╩ ⇔⁸ ≥╙─ ⌐ ⅎ╠╣

╢ ╩ ⇔╕∆⁹ 

1 ה ─ ה ╩ ∆╢√╘⌐ ≤ ╩

⇔√◌ꜞ◐ꜙꜝⱶ╩ ה ∆╢⁹2 ╩ ↄ ∟⁸ ─ ╩ ⌐

⅛∆√╘⌐ ─ ה ╩ ⌐∆╢⁹₉≤⇔≡™╢⁹ 

 ⌐⅔™≡─ ─ ⁸ ≤⇔≡ │ ה ⁸

│ ה ─ ╩ ℮↓≤⌐╟╡⁸ ≢─ ה ה ≤

─ ≢ ⅜ ≤∆╢ ╛ ≤⇔≡─ ╩ ⅎ√

⌐ ⇔√ ⅜ ↕╣≡™╢⁹ 

 │ ⌐│ ≤╙ │ ┘⌐ ⌐

≠™√ ≢№╢√╘ ─₈ ⱴ⁸כ♥ה ─ ה ⁸ ⁸

⁸ ⁸ ₉⌐≈™≡│◦ꜝⱣ☻⌐ ⁸╕√ ⌐≈™

≡│ ⌐ ⇔⁸ ╘─●▬♄fi☻╛◒ꜝ☻ ─ ⌂

▪♪Ᵽ▬☻⌐╟╡ ⌐ ↕╣≡™╢⁹ ┼│ ↔≤⌐ ╩ ⇔≡

2 ─ ╩ ∑╢╟℮⌐ ⇔≡™╢⁹ 

 ⌐⅔↑╢ │ ─ ה ה ה

╩ ⌐ ╩⇔⁸ ╘⌐₈ ה ₉≤₈ ה

₉╩ ⌐ ⇔≡ ─ ⌂ ⌐ ⇔≡™╢⁹ 

 ─ ה ה ⌐≈™≡│⁸ ─ │╙∟╤╪∕─

╛ ─ ╙ ⇔⌂⅜╠⁸ ⁸ ⁸ ה

≢ ⇔╩╙∫≡ ⇔≡⁸ ⇔⅜ ⌂ │ ⌐ ⇔ ╩ ∆╢╟℮

╘≡™╢ 

(b)  

ה  ─ │ ⌐ ⇔≡™╢⁹ │ ╩╙∫≡

┬ ╩ ∆⅜⁸ ≢─ ┘─ ≤ ─ ☻♃▬ꜟ─ ™

⌐ ™╩ ∑╢ ╙ ╖╠╣╢⁹∕─╟℮⌂ ™─ ╛ ─√

╘─ ◘ⱳכ♩ │⁸ ↕╣√ ┼☻ⱶכ☼⌂ ⅝─ ╩ √⇔

⇔√ ╩ ╣╢⅛─ ─◌◑≤⌂╢⁹ 

 ⌐ ↕╣╢₈ ▪fi◔₉♩כ│ ⅜ ╩ ↄ ⇔⁸

─ ⌐ ⌐ ╡ ╗ ╩ ∆≤™℮↓≤⅜⁸ ─ ─ ╩

╢ ≤⌂∫≡™╢⁹∕─ │ ⌡ ─ ╩ ≡™╢⅜⁸ ─ ⅜ ╕╣
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╢╙─╙№╢⁹ 

 ─ ≤ │ ⌐ ה ─√╘⌐№╢⁹∕─√╘⁸

─ ╛ ─ ⌐ ╦∑√◌ꜞ◐ꜙꜝⱶ─ │ ─ ⌐™⅛⌐ ⅎ

╢⅛⌐⌂╢⁹∕─√╘ ⌐│╛╛ ⌂ ╩ ™╢↓≤⌐╙⌂╡⅛⌡∏⁸

∆╢↓≤≤⌂╢⁹ 

 ─ ≤ ∆╢ ≢─ ╩™⅛⌐Ᵽꜝfi☻╟ↄ ⇔≡⁸ №╢

⅜⌂↕╣╢⅛⅜ ─ ≤ ⅎ╢⁹∕─√╘⌐│ ─ ≤ ─ ╩

∆╢⇔⅛⌂™≤ ⅎ╢⁹ 

[  и- -  ↑ ╣─ ╩ ⌐ ⇔≡™╢⁹]  

Ẽ и- - ─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

[ ⌐ ╢ ה ─√╘─ ]  

1 ה  ─ ⌐ ∆╢ ↑ ╣─ ╩ ⇔≡™

╢⁹ 

2  ↑ ╣─ │⁸ ─ ─ ה ╩ ⌐ ⇔≡™

╢⁹ 

3  ─ ⁸ ⁸AO │⁸ ↑ ╣─ ⌐

⇔≡™╢⁹ 

(a)  

 ─ ↑ ╣ │⁸ ─ ⌐ ≠⅝ ⌐ ∆╢≤≤╙⌐ AP≤⇔≡◐

ꜗfiⱤ☻●▬♪≤►▼Ⱪ◘▬♩⌐╟╡ ⇔≡ ⌐ ╩ ↑ ╣╢╟℮⌐⇔≡

™╢⁹ ∟ ה ה ╩ ≤⇔≡ ⌐╟╢ ≤

╩╙∫≡ ⌂ ╩ ∆╢↓≤⌐ ⌐ ╡ ╗≤ ⌐ ™ ╩

⌐ ↑╢↓≤╩ ─ ⌐ →≡™╢⁹ ↑ ╣─ ╩ ╛

⌐ ⅎ⁸ ⇔≡╙╠℮ │ 3 ⱪfi◐ꜗfiⱤ☻≢№╢⁹כ○╢╣↕

─ 7 │↓─ ⇔⌐ ⇔≡™≡ ↑ ╣─ │ ⌐ ─ ╩ ≡

™╢≤ ⅎ╢⁹ 

 ─ ⌐≈™≡⁸ ─ ≢│ ─ 3.3

─ ╩⁸ ה │ 3.1 ─ ─ ╩ ⌐

⅔ ™⇔≡™╢⁹ ╙ ╙ ╩ ™ ─ ╛

╩ ⇔≡ ╩⅝√↕⌂™╟℮ ⇔≡™╢⁹ 26 ⅛╠ ⌐

≢ ─ ≤ ה ─ ╩ ⇔√⁹ 

 │ ╩ ╢ ╩ ⌐ ≤ ה הכ♫ⱴה

≤ ╩ ⇔≡™╢⁹↓↓≢╙ │ ─ ┼─ ╩ ⇔ ╢ ≤⌂

∫≡™╢⁹ 

 ∂≡⁸ ─ ↑ ╣─ │ ⌐ ↕╣ ─ ╩ ≡™╢≤

ⅎ╢⁹ 
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(b)  

 AP╩◐ꜗfiⱤ☻●▬♪╛►▼Ⱪ◘▬♩⌐ ⇔≡ ─ ≤ ╩⅝√↕⌠╟

℮⌐⇔≡™╢⁹AP╩ ⇔≡ ⇔≡╙ ⁸ ─ ─ ≤ ─

╩ ⅎ╢⌂≥ ⌂≥⌐╟╢ ≤ ─ ⅜ ╩ ╡↕∑⁸

⌐ ─ ⌐ ╩⅝√∆ ⅜╖╠╣╢⁹ 

 ⌐ ─ ⁸ ─ ⅜ ╦╣≡™╢⅜⁸ ─

≤ ─ ─ ⌐│ ⅝⌂ ╩ ╪≢™╢≤™ⅎ╢⁹⇔⅛⇔⁸

⌂ ≤⇔≡ ∆╢√╘─ ה ─ ה │ ≢№╡ ≤╙

⌐ ─ AP╛ ╩↕╕↨╕⌂ ╩ ≡ ⇔≡╙╠ⅎ╢╟℮ ╘≡™

ↄ⁹ 

[  и- -  ─ ▪☿☻ⱷfi♩ │ ≢№╢⁹]  

Ẽ и- - ─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

[ ⌐ ╢ ה ─√╘─ ]  

1 ה  ─ ─ ⌐ ⅜№╢⁹ 

2 ה  ─ ─ │ ≢№╢⁹ 

3 ה  ─ ─ │ ≢ ≢№╢⁹ 

4 ה  ─ ─ ⌐ ⌂ ⅜№╢⁹ 

5 ה  ─ ─ │ ≢№╢⁹ 

(a)   

 ─ ─ ⅛╠ ─ │ ⇔≡™╢⁹ ─ ≤ ⁸

┘ ⌐ ≠ↄ ─ ⌐ ∫≡ │ᵑ

ה ᵒ ─ ᵓ ─ ᵔ

≢─ ╩╙≤⌐⇔≡ ╩ ∫≡™╢⁹ 

 ᵑ─ │ ה ה ה ה ≢ ∆╢⅜⁸↓─ ≤⌂╢

│ ╩ 100 ≤⇔ 60 ╩ ≤⇔≡™╢⁹↓─ │ ─

◦ꜝⱣ☻─ ╛ ⌐ ⇔⁸ ⌐ ⅛╠ ⌐ ↕

╣ ⅜ ╦╣╢⁹ᵒ─ ─ │⁸ ⌐ ─

╩ ⇔≡ ─ ╩ ⇔≡ ─ ╩ ⇔≡™╢⁹ᵓ

─ ─ ─ │⁸ ⌐│ ≢⅝╢╟℮⌐ ⌐ ⇔⁸

ⱳכ♃ꜟ◘▬♩⌐ ה ─ ╩כ♫כ◖ ↑ ⅜ ™≡™╢ ⌐

│◒ꜝ☻ ╩ ⇔≡ ה ─ ╩⇔⁸ ⇔≡™╢⁹╕√⁸ ╩⇔√

│∕─ ╩ ™≡◒ꜝ☻ │ ⌐ ה ה

∆╢⁹ᵔ─ ≢─ ≢№╢⅜⁸↓─↓≤│ ⅜ ⌐◖Ⱶꜙ♬◔כ◦

ꜛfi ╩ ╘ ₁⌂ ⌐ ≢⅝╢ ╩ ⌐ ↑╢ ⅛╠╙⁸ ─

≤⇔≡─Ᵽ♇◒Ⱳכfi≤⌂╢ ≢№╡ ⌂ ╩ ⇔≡™╢⁹ 
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 ─ │⁸ │ ⁸ │ ה

⌐╟∫≡ ≢⅝╢⁹ ─ │ 80 ┌⁸ ─ ה

│╒╓ 100 ≢№╢⁹ 

 ─ ⅜ ╠╣⌂™ ⌐≈™≡│⁸ ↔≤⌐ │

╩ ™⁸1 │ ⅜ 6 №╢ │ ╙⇔ↄ│

╩ ╡╛╘⁸ │ ⅜ ⇔≡™⌂™ │ ⁸ ⌐ ╢

─ │∕─ ╩ ∆╢↓≤≤⇔≡ ╩ ה ⇔

≡™╢⁹ 

 ─ ⌐≈™≡─ ה ⇔ ⌐≈™≡│ ⌐ ⌐

⅔™≡ ה ╩⇔≡™╢⁹ 

(b)   

 ≢─ ─ │⁸ ⌐ ₁─ ─ ⌐ ╩⅔⅝

─ │ ה ─ ≤ ─ ┼─ ⅝ ╡ ⌐╟╢ ⅜

⅝™⁹ 

 ⌐ ╩ ∆╢↓≤│ ─ ╩ ∆╢ ⌐⅔™≡│ ─

≢№╢⅜⁸ ─ ⌂ ─ ─ │™⅛⌐ ≤ ┘─ ≢

₁⌂ ╩╙∟ ≤ ─ ╩ ⇔≡™ↄ⅛⇔⅛ ─ ─ │

⌂™≤ ⅎ╢⁹ ╡⅝╣⌂™ ╩™⅛⌐ ⇔≡™ↄ⅛─ ╩ ∫≡™ↄ

↓≤⅜ ─ ≢№╢⁹ 

[  и- - 5 ─ ┼─ ╡ ╖╩ ∫≡™╢⁹]  

Ẽ и- - ─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

[ ⌐ ╢ ה ─√╘─ ]  

1 ─ ⅛╠ ╩ ⇔≡™╢⁹ 

2 ⇔√ ╩ ─ ⌐ ⇔≡™╢⁹ 

(a)  

 ─ ╩ ╢ │ ⌐╟╡ ™│№╢⅜⁸ ≤╙ ה

⌐ ╢ ─ ⅜ ⌡ ─ ≢№╢↓≤⅛╠⁸ ─

─ ─ ↄ│ ┼─ ─ ⌐ ╢ ⅜ ™⁹ ≢│ ה

─ ⌐ ─ ⅜ ─⅔ ≤ ╩ ⌡≡⁸ ⅛╠

╕≢⌐ ⇔≡ ╩ ⇔≡™╢⁹ ─ ┼│

─ ─ ⅜ ⇔⁸ ≤ ┼─ ╩ ⇔≡™╢⁹╕√⁸

25 ⅛╠│ ≢ 2 3 ⅜ ≤─ ╩ ↑⁸

─ ╩ ∆╢≤≤╙⌐ ╩⇔≡™╢⁹ ≢│ ─ ┼│

─ ⅜∆═≡ ⇔≡™╢⁹╕√⁸ 24 ⅛

╠│ 3 ⅜ ≤─ ╩ ↑⁸ ─ ╩ ∆╢
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≤≤╙⌐ ╩⇔≡™╢⁹ 

 ≤╙ ⅜ 67 ≢№╢↓≤⅛╠ ┼─ │ ⌡ ≢⅝≡

™╢≤ ⅎ╢⁹ ⅛╠ ⇔√ │₈ ₉⌐╟╡ ┼

↕╣⁸∕─ ╩ ⇔≡ ⌐ ∆╢╟℮⌐ ┼ ↕╣╢⁹

≢ ↕╣ ⅜ ≤ ⅎ╠╣╢ │ ⌐ ה ╩ ⇔≡™

╢⁹ 

 ─ ┼─ √⌂ ╡ ╖≤⇔≡│⁸ 26 ⅛╠ ⁸ ⅜

⌂™ ⅎ╛ ╩ ≢⅝╢╟℮⌐⁸ ⅔╟┘ ⅜

≤⌂∫≡₈  ─ ⌐≈™≡─ ₉╩▪fi◔כ♩ ≢

⇔≡™╢⁹ ⌡ ⇔≡ 6◌ ⇔√ ⌐ ⇔⁸ ⌐│⁸

⌐ ╦╢╙─≤⇔≡₈ ₉₈ ⅝⅛↑ ₉₈ ₉₈ ₉₈ ₉₈

₉₈ ₉₈ ₉₈ ₉₈ ₉₈ ₉₈ⱴ♫כ╛⸗ꜝꜟ ₉─ 12

⁸ ⌐ ╦╢╙─≤⇔≡₈ ₉₈ ₉─ ⁸∕⇔≡ ⌐₈

₉╩ ↑≡™╢⁹∕─ │ ⌐ ↕╣⁸∕─ ╩ ⇔≡

⌐ ∆╢╟℮⌐ ⌐ ↕╣√℮ⅎ≢⁸ ┼

↕╣╢⁹ ≢ ↕╣ ⅜ ≤ ⅎ╠╣╢ │ ⌐ ה

╩ ⇔≡™╢⁹ 

 ⅛╠ ⇔≡™╢ ─ ≢⁸ ⌐ ⅜ ⅝ ∆

╢ │⁸ ⅛╠ⱨ▼▬☻-♩▲-ⱨ▼▬☻ face- to - fac e ⌐╟╢ ⅛≈

⌂ ╩ ≢⅝╢√╘ ™⌐ ⅜№╢⁹√∞⁸ ⅜ ⌂ ⌐ ╕

∫≡⇔╕℮╒⅛⁸╛╛╙∆╢≤ ─ ⅜ ⌐⌂∫≡™╢─≢│⌂™⅛

≤─ ╙ ≢⅝⌂⅛∫√⁹ ≢│⁸∕─ ╩ ∆╢ ≤⇔≡ 26

⅛╠ ⇔≡™╢▪fi◔כ♩ ⌐╟╡⁸ ⅛≈ ⌐╟╢ ╙

∆╢↓≤⅜ ≤⌂∫≡™╢⁹ 

(b)  

27ה26  ─₈  ─ ⌐≈™≡─ ₉─

≢│⁸ ≤ⱴ♫כ╛⸗ꜝꜟ ≢ ™ ╩ ↑√⁹ ─ ─ ⁸

⅜ ⌐ ⇔⁸ ⌐ ┘≈™≡™╢≤ ⇔≡™╢⁹∕─ ≢⁸ ⅝

⅛↑ ⁸ ⁸ ⁸ ⌂≥⅜╛╛ ⇔™ ╩ ↑√─╙ ≢№╢⁹

↓─╟℮⌂ ╩ ∆╢√╘⌐│⁸▪◒♥▫Ⱪꜝכ♬fi◓╩ ╡ ╣√ ╛Ⱳ

ꜝfi♥▫▪ ∕⇔≡ 25 √⇔♩כ♃☻╠⅛ AC Active Culture ▪꞉כ⌂

≥╩⁸↓╣╕≢ ⌐ ⌐ ⇔≡™ↄ ╩ ∂≡™╢⁹ 

Ẽ ♥כⱴ и-  ─  

 │ ≤ ─ ≢ ↕╣≡™╢⅜⁸ ─ ─ ╩⌂⇔

≡™╢─│⁸ │ ≢№╡ │ ≤ ≢№╢⁹

⌐ ≤╙ ─◌ꜞ◐ꜙꜝⱶ│∕╣∙╣─ ה ─√╘⌐ ↕

╣≡™╢⁹™∏╣⌐⇔≡╙⁸ ─ ─ │ ≢№╢√╘ ─

─ │ ↕╣≡™╢⁹ 
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 ─ │⁸ ⌐ ≤⇔≡─ ⅜ ⌐№╡∕╣│

─ ⌐ ╡ 8 ⁸ 2 ⁸ 40

62 ╩ 2 ⇔≡ ⇔√ ⌐ ⅜ ↕╣╢⁹ ⅎ≡

ה ─ ╩ ∆╢↓≤⌐╟╡ ─ ⌐ ⅜╡╩

∆╢↓≤≤⌂╢⁹ 

 ─ │ ─ ╡≤⌂╢⅜⁸ ─ ≤ ◌ꜞ◐ꜙꜝⱶ─

─√╘⌐ ≢│ ─╟℮⌂ ─ ╩⇔≡ ─ ה ╩ ⇔ ⌂

╩ ╣╢╟℮ ╘≡™╢⁹ 

 ─ ─ ≤ ◌ꜞ◐ꜙꜝⱶ─ ─√╘─ ≤⇔≡⁸

≢│ ⅜ ╗ ╩ ≢⅝╢╟℮⌐₈ ₉─

╩ ↑ ─ ⅜ ⇔≡ ─ ⌐ ╘≡™╢⁹╕√⁸ ≢│↓╣

╕≢Ⱨ▪ⱡ⌐╒≤╪≥ ╣╢ ─⌂⅛∫√ ⌐ ◘ⱳכ♩ ─ ╩

∆╢╒⅛ ꜞ☼ⱶ ≤⇔≡ ─ ╩ ∫≡™╢⁹∕─ ≤

╙ ⅜ ∆╢ ─◘ⱳכ♩╩ ⌐ ╩ ↑≡ ∆╢⌂≥ ─

⌐ ⅎ≡™╢⁹ 

 ⌐ ⇔≡│⁸ 23 ╟╡ ₈◐ꜗꜞ▪ ₉╩ 1

⅛╠ 2 ⌐ ⇔⁸ ╟╡◕☻♩☻Ⱨכ◌כ╩ ↄ⌂≥⇔≡ ─

─ ╩ ™ ⅛╠ ⇔≡™╢⁹ 

 ⁸ ≢│ ╩ ≤ ≠↑⁸ │ ≤ ∆╢ ה

─√╘─ ╩ ⇔⁸2 ─ ╡№╢ ⌐ ┘≈↑≡

╩№→≡™╢⅜⁸ ╙ ─ ≤ ↄ╟╩☼כ♬─ ╘ ─

╩ ╠⌠╟℮ ╘≡™ↄ⁹ 

 ≤ ⌐№╢ ─ ╩ →╢√╘⌐│ ─ ⅜™⅛

⌐ ─ ה ╩ ↄ⅛⁸╕√ ─ ⅜ ╕╢⅛⅜ ⌂ ≤⌂╢⁹

─ ╩ ⅝ ≡╢√╘─ │ ≈⌐│ ─ ≤ ─

⅜ ↄ⅛⅛╦∫≡ↄ╢⁹↕╠⌐⁸ ≈⌐│ ⅜ ≢ ⇔ⅎ⌂⅛∫√ ⌐

≈™≡ⱨ◊꜡כ∆╢ ◦☻♥ⱶ╩ ∫≡™╢⅛⅜∕─ ─ ─ ⌐ ⅝⌂

╩ ╓∆≤ ⅎ╢⁹ 

 ∕↓≢⁸ ≢│ ─ ה ⇔│ ≤∕╣╩ ∟ ∫√

⌐╟∫≡ ה ╩ ⌡╢≤≤╙⌐ FD ≤─ ⌐╟╡ ∫≡™╢⁹╕

√ ⌂ ─ ─ ⅛╠╙ ─ ⌐ ∆╢◌ꜞ◐ꜙꜝⱶ─ ⌂≥

┼╙ √⌂ ╩ ╖ → ⌂ ╡ ╖╩ ∫≡™╢⁹ 

 23 9 ⌐ ⇔√ ⱳ⁸│≢♩▬◘ꜟ♃כ ↔≤⌐ ─

≤∕─ ─ ╩ ∆╢ ╩ ⇔≡⁸ ─ ─ ╩ ╢

≤≤╙⌐⁸ 26 8 ⅛╠│ ─ │ ⌐ ─ ╛ ה

─ ╩ ⅛╠≤╣╢◦☻♥ⱶ╩ ⇔√⁹ ⅎ≡⁸ ☿fi♃

כ ≤⇔≡ ─ ─√╘⌐ 27 ╟╡ ◦☻♥ⱶ─

╩ ⁹ ⅜ ╩ ∆╢√╘─ ╩ ╢≤ ⌐ ─

≤ ─ ╙ꜟ▪כꜙ♬ꜞ ∫√⁹ 

ה  ∆╢√╘─ ─ Do │ ─ ╩ ╢↓≤⅜≢⅝╢⁹
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─ Plan │ ⇔√ ─ ≤⇔≡ ╩ ⇔⁸

28 9 ⌐╗↑≡ ─ ⌐№╢⁹ ⁸ ◦☻♥ⱶ ╛

FD ╟╡ ה ⌐ ╩ ∆╢↓≤⌐╟╡ №

╢ ה ⅜⌂↕╣╢╙─≤ ⇔≡™╢⁹ 

1. 27 ⁸2- 1.◐ꜗfiⱤ☻●▬♪ 27 ⁸ 

5.►▼Ⱪ◘▬♩₈ ₉http://www.toutan.ac.jp ⁸ 

6. ◦ꜝⱣ☻ PDF♦כ♃ 27 ⁸ 

8- 1. 27 ⁸9. 27 ⁸

10. 27 ⁸11. ה 27  

11. ⁸12. ⁸⁸ 

13. ה 27 ⁸ 

14. 26 27ה ⁸ 

15. ה 26 27ה  

-ⱴ иכ♥ B  

[  и- - 1 ה ─ ─ ⌐ ↑≡ ╩ ⌐

⇔≡™╢⁹]  

Ẽ и- - 1─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

(1)  │⁸ ה ─ ─ ⌐ ↑≡ ╩ √⇔≡™╢⁹ 

 ᵑ │⁸ ─ ⌐ ⇔√ ⌐╟╡ ╩ ⇔≡

™╢⁹ 

 ᵒ │⁸ ─ ╩ ⌐ ⇔≡™╢⁹ 

 ᵓ │⁸ ⌐╟╢ ╩ ⌐ ↑≡™╢⁹ 

 ᵔ │⁸ ⌐╟╢ ─ ╩ ⇔≡™╢⁹ 

 ᵕ │⁸ ⌐╟╢ ─ ╩ ─√╘⌐ ⇔≡™╢⁹ 

 ᵖ │⁸ ⌐≈™≡ ≢─ ─ ⁸ ה ╩ ∫

≡™╢⁹ 

 ᵗ │⁸FD ╩ ⇔≡ ה ─ ╩ ∫≡™╢⁹ 

 ᵘ │⁸ ה ─ ה ─ ╩ ה ⇔≡™╢⁹ 

 ᵙ │⁸ ⌐ ⇔≡ ┘ ⌐ ╢ ⅜≢⅝≡™╢⁹ 

(2)  │⁸ ה ─ ─ ⌐ ↑≡ ╩ √⇔≡™╢⁹ 

 ᵑ │⁸ ─ ╩ ∂≡ ╩ ⇔≡™╢⁹ 

 ᵒ │⁸ ─ ╩ ∂≡ ⌐ ⇔≡™╢⁹ 

 ᵓ │⁸ ─ ╩ ∂≡ ─ ה ─ ╩

⇔≡™╢⁹ 

 ᵔ │⁸SD ╩ ∂≡ ─ ╩ ↕∑≡™╢⁹ 
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 ᵕ │⁸ ─ ╩ ∂≡ ⌐ ⇔≡ ┘ ⌐ ╢

⅜≢⅝╢⁹ 

(3)  │⁸ ה ─ ─ ⌐ ↑≡ ┘

╩ ⌐ ⇔≡™╢⁹ 

 ᵑ ה ☿fi♃כ ─ │⁸ ─ ─√╘⌐

╩ ∫≡™╢⁹ 

 ᵒ │⁸ ─ ה ☿fi♃כ ─ ╩ ↕∑≡™╢⁹ 

 ᵓ │⁸ ─◖fiⱧꜙכ♃╩ ╛ ⌐ ⇔≡™╢⁹ 

 ᵔ │⁸ ⌐╟╢ LAN ┘◖fiⱧꜙכ♃─ ╩ ⇔≡™╢⁹ 

 ᵕ │⁸ ┘ ╩ ↕∑╢√╘⌐⁸◖fiⱧꜙכ♃

─ ╩ ∫≡™╢⁹ 

(a)  

 ₈ ₉ ┘⌐₈ ₉⌐ ≠⅝ ≤ ⁸

⌐ ⇔√ ⅜ ↕╣≡⅔╡ │ ─ 2

┘⌐ 3 ≤ ⌐ ⇔√ ╩⇔≡™╢⁹ │ ╛꜠ⱳ

♩כ │ ─╒⅛ ⁸ ⌂≥╩ ⇔≡ ⌐ ∫≡™╢⁹

─ ─ │ ≢ ⇔⁸ ↔≤─ 5 ⌐ ╘╢ ≤

─ ה ─ ╩ ⇔≡™╢⁹∕╣⅜ ⌐╟╢

─ ה ─ ≤⌂╡⁸∕╣⌐ ≠™≡ ₁─ ↔≤─ ≤∕─

╩⇔≡™╢⁹ 

 ⁸ ⌐╟╢ │⁸FD ⅜ ─ ⌐ ∆╢₈ ▪fi

╡╟⌐₉♩כ◔ ╦╣≡™╢⁹ 27 │⁸ ╩↓╣╕≢─ⱭכⱤכ ⅛

╠⁸ ─Wi- Fi ╩ ⇔√ WEB ⌐ ⌐ ⇔⁸ ╩₈ WEB▪fi

≡⇔≥₉♩כ◔ ↕╣√⁹∕─ ⁸ ⅜ ─ ⌐ ─ ╛

Ɑכ☻⌐ ╦∑≡ ≢⅝╢╟℮⌐⌂∫√⁹↕╠⌐⁸ ⌐ ∆╢ ⅜ ⌐

↕╣⁸ ─◦ꜝⱣ☻ ⌐⁸ ╩ ⌐ ≢⅝╢╟℮⌐⌂

∫√⁹↓─↓≤│ PDCA◘▬◒ꜟ─ ⌐≈⌂⅜╢≤ ⅎ╠╣╢⁹ 

 │⁸₈Q1. ─ │◦ꜝⱣ☻⌐ ∫≡ ╦╣≡™╕⇔√⅛  Q2. 

│ ≢⅝╕⇔√⅛  Q3. ─ ↕⌐≈™≡≥─╟℮⌐ ∂╕⇔√⅛  Q4. 

↓─ ╩ ⇔≡╟⅛∫√≢∆⅛  Q5. ↓─ ⌐ ⇔≡ ה ⌂≥╩◖ⱷfi

♩⇔≡ↄ∞↕™⁹₉─ 5 ≢№╡⁸Q1⁸Q2⁸Q4│ 4 ⅎ┌ Q1─ │₈4

◦ꜝⱣ☻ ╡∞∫√⁸3 ╒╓ ∫≡™√⁸2 №╕╡ ∫≡™⌂⅛∫√⁸1 ∫

≡™⌂⅛∫√₉⁸Q3│ 5 ₈5 ≤≡╙ ™≤ ∂√⁸4 ╛╛ ™≤ ∂√⁸

3 ∟╞℮≥╟⅛∫√ 2 ╙℮ ⇔ ↄ≡╙╟™≤ ∂√⁸1 ╙∫≤ ↄ≡╙╟™≤

∂√₉≤⇔⁸∕⇔≡ Q5│ ≤⇔√⁹WEB ⌐⇔√↓≤⌐╟╡⁸

─ ⅜ ─ⱭכⱤכ ⌐ ═≡ ⅎ√≤ ∂≡™╢⁹╕√⁸ ⅜ ⌐

↕╣√ ⁸ ↑─▪fi◔כ♩⅜ ↕╣≡™╢⁹ ≤⇔⁸ │₈Q1. 

╩╖≡─ ה ╩ ⌐ ═≡ↄ∞↕™⁹Q2. ─ ≥↓

╩≥℮ ∆⅛ ╩ ⌐ ═≡ↄ∞↕™⁹ ⅎ┌⁸◦ꜝⱣ☻⁸ ─ ⁸
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ה ⌂≥⌐≈™≡ Q3. ⌐ ∆╢ ┼─ ⅜№╣┌↔ ↄ∞↕

™⁹ ⅎ┌⁸ ─ ה ⁸ ─ ה ⌂≥⌐≈™≡ ₉≢№╡⁸

≤╙ ≢№╢⁹ 

 ⅜ ⌂ │ ╛ ⅜∕─ ╩ ⌐ ⅎ ─ ╩ ╘≡™

╢⁹ 

 │ ⅜ ↔≤─ ≢№╢↓≤⅛╠ │◦ꜝⱣ☻

⌐ ╩ ∫≡™╢⁹╕√⁸ ⌐≈™≡│ ⅜ ⅜ ⇔≡

™╢ ╩ ⌐ ≤╙ ⇔≡ ─ ╩ ∫≡™╢⁹◦ꜝⱣ☻

─ ⌐ ⇔™ ⅜№∫√ │ │ ⅜ ╩ ╘ ⌐

⇔ ∆╢╟℮ ⇔≡™╢⁹ 

 ─ FD │ ה ─√╘ ─ ⌐ ⌐ ⇔≡ ₁⌂

╡ ╖╩ ⇔ ⌐ ╛ ─ ≢ ⇔≡ ╡ ╖╩ ∆╒⅛⁸ 25

⅛╠ ה ─ ≤⇔≡ ╩╙ ╡ ╪∞ AC Active Culture ▪꞉כ╩

⌐ ⌐ ⇔≡⁸ ⌂ ╛ ─ ⇔ ™╛ ╩ ∫≡™╢⁹

│₈ × ─ DVD╩╖≡₉₈ PV╩ ╤℮₉₈◒ꜞ☻ⱴ☻ꜞ

☻כ ╡₉⌂≥ ≢ⱴכ♥23 ⇔⁸─═ 133 ─ ⅜ ⇔√⁹∕─ ⁸ 26

│₈ ≤ ╓℮₉₈ ─ ₉╛ ₈ ₉⌂≥ ═─⌐ⱴכ♥14

348 ⁸ 27 │₈ ╩ ⅎ ₉╛₈ ⌐⌂∫≡╖╢

∆↔╤ↄ≢ ╪≢╖╢ ₉⌂≥ ═─⌐ⱴכ♥13 312 ⅜ ⇔√⁹↓─ ≢ ≤

⅜ ⌐∕⇔≡ ⌐ ⇔ ⅎ╢ ⅜≢⅝⁸ ─ ⌐ ⅜

ⅎ√≤ ∂≡™╢⁹╕√⁸ ─ ≢│≢⅝⌂™ ⌐ ⅜ ╡ ╖

─ ™ ≤╙⌂∫√⁹ 

 ─ ה ─ ≤∕╣╕≢⌐ ↄ ─ ─ ╛ ╛

ה ⌐ ↑≡─ ─ │⁸ ⌐│ ─ ─ ⅜ ≤

⌂╢⁹ ≢│◒ꜝ☻ ╩ ⌐ ─ ┘─ ╩ ╗ ⌐

⅜ ╩ ∂√ │⅔ ™⌐ ╩ ⇔≡™╢⁹ ─

│ ⌐ ↕╣™≈≢╙ ≢⅝╢╟℮⌐⇔≡™╢√╘⁸ ה ⌂

ↄ ─ │ ⌐ ≢⅝≡™╢⁹ ⌐ Ⱡ♇♩꞉כ◒─ ⌐╟╡ ─

│ ⅜ ≢⅝╢√╘⁸∆═≡─ ⅜ ─ ─

⅜ ⌐⌂∫≡™╢⁹ 

 ╕√⁸ ─ │ 2 ─ ╩ ⇔≡ ⌐ ╢ ⌐≈™≡ ≤

◒ꜝ☻ │ ╩ ∆╢↓≤≤⌂╢⁹ ─ ⌐≈™≡│ ─ ╙

≤ ⅎ⁸ ⌐│ ╩ ⇔≡™╢⁹∕╣╩ ↑≡ 2 6 ⌐│

⅜ ↕╣ ≤ ┼─ ╩ ⇔ ╩⅔ ™⇔≡™╢⁹ │ ⅜ ™

╛ ╩ ™⅛↑√ ⌐│ ⌐ ◘ⱳכ♩╩⇔≡ ─ ╩⅛⌂ⅎ╢

√╘ ╩ ™≢™╢⁹↓─╟℮⌂ ╛⅛⌂ ╩≤∫≡⅝√⁹⇔⅛⇔ 23

⁸ ⅜ ⇔ 23 ⅛╠ 26 ─ ─ 95 ⅜ ≤™℮

⌐⌂∫≡™╢⁹ ⌂ │ ≤ ≢│№╢⅜⁸ ⌐│ ╛

─ ⌂≥╙ ™≡ ─ ⅜╖╠╣╢⁹⇔⅛⇔ ─╒≤╪≥│

─ ה ╩ ⇔ ─ 55 │ ⌐⁸ │╒╓ 100 ⅜ ⌐
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™≡™╢↓≤⅛╠ ╛⅛⌂ ⅜ ─ ⌐ ┘≈™≡™╢≤ ⅎ╢⁹ 

 ⁸ ⁸ ⁸ ─ ⅜ ה ⌐ ─

⌐ ╦∫≡™╢⁹ ─ │ ─ ⁸ ─ ⁸ ⁸

≤ ─ ⌐ ⅎ ─ ∕⇔≡ ─ ─

─ ╛ ┼ ─ ⇔⅜ ⌂ ≢№╢⁹∕─√╘⁸ ─ ⌐ ╢

─◘ⱳכ♃כ≤⇔≡ │ ≤ ↄ◖Ⱶꜙ♬◔כ◦ꜛfi╩≤╡ ─√

╘─Ᵽ♇◒▪♇ⱪ⌐ ╘≡™╢⁹ │ ─ ≢№╢⁹ ⌂

│ ⁸ ─ ⁸ ─ ⁸ ⌐ ╢↓≤⁸ ─

≢№╢⁹ │ ⌐∕─ ╩ ⅜ ⇔ 2 │ ≤

─ ∕⇔≡ ─ ⅝ ⌂≥≢№╢⁹ │ SD ╩ ∂

╩ ™ ⅜ ╛⅛⌂ ╩ ╡ ─ ⌐ ↑╢√╘⌐ ≢ ╛⅛⌂

ה ╩ ∫≡™╢⁹ ─ ╩╟ↄ ⇔ ⌐ ╘≡™╢⁹ │

ה ─ ─ ⌐ ≤⅛⅛╦╢↓≤⅜ ™⁹∕─√╘⁸ ┼─ ─

╩ ⌐ ⇔ ∆╢↓≤⅜ ╘╠╣╢⅜⁸ ⅛╠│ ╩ ≡ ╩ ∫

≡™╢⁹ 

 ─ ─ │ ⌐ ⌂ ╩ ╘╢⅜⁸ ─ ≤

⇔≡▬fi♃כⱠ♇♩⅛╠ ⌐ ╩ ⌐ ╣╢↓≤⅜ ≢╙╖╠╣╢╟℮⌐⌂∫

√⁹⇔⅛⇔⁸∕─ ⅜ ╡─⌂™╙─≢№╢⅛│ ⌂ ╩ ⌐∆╢↓≤╙╕╕

№╡⁸ ≢│ ─ ╛ ─ ╩ ⌐ ╘≡™╢⁹∕─ ╡ ╖─

≤⇔≡ ─ ⅜ ≤∆╢ ─ ╩☻ⱦכ◘♪►ꜝ◒│ ⇔

ⱳ₈⌐♩▬◘ꜟ♃כ ◘▬♩ Ⱪ◒꜡◓ ₉╩ ⇔≡ ╩ ⇔≡™╢⁹

╕√ │ ⅜ 8 30 ⅛╠ 17 ╕≢≢№╢⅜ ─ ─ ╩

ⅎ ╩◦ⱨ♩ ⌐⇔≡ │ 18 ╕≢ ⇔≡™╢⁹╕√⁸ 21 ╟╡

╩ ↑ ⅛╠ ⅜ ↕╣⁸ ≤ ⌐ ⇔≡

╡ ╖⌐ √∫≡™╢⁹ 27 ⌐│ ≤ ⇔◦☻♥ⱶ─

⌐╟╡ │↕╠⌐ ⇔√⁹╕√⁸ │ꜟ▪כꜙ♬ꜞ─ ─

─ ≤╙⌂∫≡™╢⁹ 

 ◖fiⱧꜙכ♃─ │⁸◖fiⱧꜙכ♃ ╩ │ ⇔≡ ⌐ ≢⅝╢

╟℮⌐⇔≡™╢⁹ ─ ꜠ⱳכ♩─ ╛ ─ ⅝∕⇔≡ ─◄fi♩ꜞ

─⧵≤⌂כ │ ≢№╢⅜⁸ ─ ⅜∕─◘ⱳכ♩⌐ √

∫≡™╢⁹ ⁸ ─☻ⱴכ♩ⱨ◊fi─ ⅜ 100 ⌐ ™ ⌐№╡⁸∕─╟

℮⌂ ╩ ≢⅝╢ ─ ⅜ ≤ ⅎ LAN─ ╩ 26 ╟╡

⇔√⁹◖fiⱧꜙכ♃─ ─ │ ─₈ ⁸ ⁸

⁸ ⁸ ₉⁸ ≢│₈ ⁸ ה

₉⌂≥≢№╢⅜ ─ ╩ ⇔√ ⌐╙ ⌐ ╗╟℮⌐◘ⱳכ♩⇔

≡™╢⁹ ≢│⁸ ╩ⱳכ♃ꜟ◘▬♩⌐ ∆╢↓≤⌐╟╡ ™

⅜ ≤⌂∫√⁹╕√⁸ ⌂ ─ ─√╘⌐ 23 ╟╡ ⱳ

╩♩▬◘ꜟ♃כ ⇔≡™╢⁹ ⁸ICT ─ │ ∕─ ⅜ ╕╢≤ ⅎ

◦☻♥ⱶ │∕─ ╩PDCA◘▬◒ꜟ⌐╟╡ ─  ⁹╢™≡⇔♪כꜞ╩
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(b)   

 ≢│ ─ │ ⌐ ╦╣∕╣∙╣─ ─ ⌐ ↑

│ ⌐ ↕╣≡™╢≤ ⅎ╢⁹⇔⅛⇔⁸ ─√╘─ LAN ─

─ ─ ICT │ ─ ─┌╠≈⅝⅛╠ ─ ─√╘⌐

⌐ ↕╣≡™╢⅛ ─ ⅜№╢⁹∕─√╘ ◦☻♥ⱶ │

⅜ ⌐ ≢⅝╢╟℮ ה ─ ╩ ∫≡™╢⅜∕─ │

₁≤⇔√ ⅜№╢⁹ 

 ─√╘⁸ │ ⌐ ↄ─ ╩ ™≡™╢⁹ ─

⌐ ⅎ≡ ╩ ⅜ ⁸ ─ ⌂ↄ ⌐▪◒☿☻≢⅝╢↓≤⌐╟

╡↓╣╕≢ ─ ╩ ╢↓≤⅜≢⅝╢≤ ⅎ╢⁹ ₁⌂ ≤─ ╩ ≈↓≤

⌐╟╡ ⅜ ⌐⌂╠∏⌐ №╢ ╩ →╢√╘─ ╩ ꜠

ⱬꜟ≢ ה ⇔≡ ⌂ │ ∆╢ ╩ ⅎ⌂↑╣┌⌂╠⌂™≤ ⅎ╢⁹ 

[  и- B- ה 2 ─ ─ ⌐ ↑≡ ╩ ⌐

∫≡™╢⁹]  

Ẽ и- B- 2─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

ה (1) ─ ⌐ ↑≡⁸ ─ ↑⌐ ╩ ╦∑√

─ ╛ ─ ─√╘─●▬♄fi☻ ╩ ∫≡™╢⁹ 

ה (2) ─ ─ ⌐ ↑≡⁸ ⁸ ─√╘─

►▼Ⱪ◘▬♩╩ ╗ ╩ ⇔≡™╢⁹ 

ה (3) ─ ─ ⌐ ↑≡⁸ ⅜ ∆╢ ⌐ ⇔

╩ ∫≡™╢⁹ 

ה (4) ─ ─ ⌐ ↑≡⁸ ─ ╖⌂≥─ ⌐─╡⁸

⌂ ╩ ℮ ╩ ⇔≡™╢⁹ 

ה (5) ─ ─ ⌐ ↑≡⁸ ⌐╟╢ ╩ ℮ ─

⌐│⁸ ⌐╟╢ ─ ─ ╩ ⇔≡™╢⁹ 

ה (6) ─ ─ ⌐ ↑≡⁸ ─ ™ ╛ ⌐ ∆

╢ ─ ╛ ╩ ∫≡™╢⁹ 

ה (7) ─ ─ ⌐ ↑≡⁸ ─ ↑ ╣ ┘ ─

ה ╩ ∫≡™╢⁹ 

(a)   

 ⌐ ↑ ─ ↑│⁸ ─ 8 ╩ ╘╢

⌐ⱪ꜠☺ꜙ♬▪◌꜠♇☺≤ ⇔≡ ╩ ∫≡™╢⁹∕─ │ᵑ

╛∆ ─ ₈↓↓⌐ №╡⅝ ╛∆ ₉─ 1200 ─ ─ ≤

↔≤⌐ ⌐ⱴכ♥√⇔ ∫√꜠ⱳכ♩─ ╩ ╘≡™╢⁹ᵒ │ ⁸
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│ ≡ ─ ╩ ⅛ ™ →∕─↓≤⌐≈™≡ ⅎ╛ ╩ ╘

≡™╢⁹╕√⁸ ┼│ ⌐ ∂ ╩ ⅎ≡™╢⁹ │∕╣

∙╣─ ┼─ ╩ ╘╢≤ ⌐ ─√╘─ ╩ ≤⇔≡™╢⁹

│ ○ꜞ◄fi♥כ◦ꜛfiה●▬♄fi☻⌐⅔™≡ ⁸ ⁸ ─

╩ ⌐ ╛ ⌂≥ ─ ─№╡ ╛ ─ ∕⇔≡ 2 ≢

≢⅝╢ ה ⌐ ⌂ ⌂≥╩ ⅜ ⇔⁸ ┘─ ╛

─№╡ ⌂≥╩ ⅜ ⌐ ⇔≡™╢⁹↕╠⌐⁸◒ꜝ☻ ⅜◒ꜝ☻≢

╩ →≡ ─ 2 ╩ ⇔⌂⅜╠ ─ ⌐╙ ⅎ≡ ┼

─ ≤ ┼─▪♪Ᵽ▬☻╩ ∫≡™╢⁹5 ─ ↑⌐│ ≤

─ ╩ ⇔≡↕╠⌐ ┘─√╘─ ⌐─∫≡™╢⁹ 

 ─ ⌐│ ─ ≤ ⅜ ≤ ⅎ⁸ ⌐ ╘

≡─ ╩ ⇔≡ ─ ─ ≤ ─ ≤ ╩⅔ ™⇔≡™

╢⁹ 

 ≤─ │ 2 ⁸ ─ ─ ╛ ⌐╟∫≡│ ה

∕⇔≡ ─ ╖─ ╩ ∫≡™╢⁹╕√⁸ ┼│ ⌐ ─

╩ ⇔≡ 1 ─ ╩ ⇔≡╙╠™ ─ ╩⅔ ™⇔≡™╢⁹ 

 ⱴ☻◖Ⱶ ≢╙ ≤⌂∫≡™╢ ─ ┼─ │⁸1 ─

⌐ ◘ⱳכ♩─ ╩ │√╕ⱪכꜟ◓↑ ⌐№√╡ ┼─

╩ ∫≡™╢⁹ ⌐ ≢│Ⱨ▪ⱡ⌐ ↄ ╣√↓≤─⌂™ ╙™╢√╘⌐⁸

◘ⱳכ♩ ╩ ↑ ─Ⱨ▪ⱡ ╩ 1 ≤│ ⌐ ↑ ─

─ ⅝─ ⌐ ╩⇔≡™╢⁹ 

 ≢│ ─√╘⌐ ┼─ ⅜ ™╢↓≤╙№╡⁸

⅜ ↄ ─ ™ ┼─ ┼─ │⁸

⌐ ╩ ∫≡™╢⁹ 

(b)   

 ≢ ─™╦╝╢ ꜝ▬fi⅜ 30 ⅛╠ 40 ≤™℮

╩⅛╪⅜╖╢ ⌐ ─ ⅜ 60 ≢№╢↓≤┼─ ─ ⅝│™⅛┌⅛

╡≢№╢⅛ ≢⅝╟℮⁹ ─ ─ │∕─ 30 ─ ⅛╠ ╕╢≤

™∫≡╟™⁹ 

 ─√╘─ │ ╡ ╖─ │№╢⅜⁸ ⅜ ⌂

⌐ ╠∏⌐ ₁ ─ ⌐ ╩ ←√╘⌐│ ⌂

─ ⅜№╢⁹ ≢│ ₁⅜∕─ ─╙≤⌐ ⇔≡™╢⅜⁸

─ ─ ≤≤╙⌐ ─√╘─ ≤ ─

─√╘─ ╩™⅛⌐ ⅎ╢═⅝⅛⅜ ⅝⌂ ≤⌂╢⁹ ─ ה ≤™℮

─℮∟ ⌐⅛⅛╦╢ ⅜ ∆╢↓≤│ ⅝⌂ ≤⌂╢≤ ⇔

≡™╢⁹  
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[  и- B- ה 3 ─ ─ ⌐ ↑≡ ╩ ⌐

∫≡™╢⁹]   

Ẽ и- B- 3─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

(1) ─ ─√╘─ ─ ⁸ ╩ ⇔≡™

╢⁹ 

(2) ◒ꜝⱩ ⁸ ⁸ ⌂≥⁸ ⅜ ⌐ ∆╢ ⅜ ╦╣╢

╟℮ ⅜ ↕╣≡™╢⁹ 

(3) ⁸ ─ ⁸ ─◐ꜗfiⱤ☻ה▪ⱷ♬♥▫⌐ ⇔≡™╢⁹ 

(4) ⅜ ⌂ ⌐ ⁸ ─№∫∑╪ ╩ ∫≡™╢⁹ 

(5) ─√╘─ Ᵽ☻─ ⁸ ה ─ ╩ ∫≡™╢⁹ 

(6) ⁸ ┼─ ─√╘─ ╩ ↑≡™╢⁹ 

(7) ─ ⁸ⱷfi♃ꜟⱫꜟ☻◔▪╛◌►fi☿ꜞfi◓─ ╩ ⅎ≡™╢⁹ 

(8) ⌐ ⇔≡ ─ ╛ ─ ⌐ ╘≡™╢⁹ 

(9) ─ ┘ ╩ ∆╢ ╩ ⅎ≡™╢⁹ 

(10) ─ ╩ ∆╢ ╩ ⅎ≡™╢⁹ 

(11) ⅜™ ↑ ╣─√╘─ ╩ ∆╢⌂≥⁸ ⅜™ ┼─ ╩

ⅎ≡™╢⁹ 

(12) ╩ ↑ ╣╢ ╩ ⅎ≡™╢⁹ 

(13) ─ ⁸ ⁸Ⱳꜝfi♥▫▪ ⌐ ⇔≡

⌐ ⇔≡™╢⁹ 

(a)   

 ─ │ ⁸ ∕⇔≡◒ꜝ☻ ⅜ ⌐№√∫≡™╢⁹

─ │ ה ⌐╦√╢ ⁸ⱴ♫כ─ ⁸

⁸ ⁸ ╩ ╗ ה ה ┼─ ⅜№╢⁹

│ ≤ ⌐ ⅛╣⁸ ─ ┼─ ≤

∕⇔≡ ─ ╛ ╩◒ꜝ☻ ┼ ∆╢ ╩ ∫≡™╢⁹◒ꜝ☻

│ ₁─ ╛ ⌐ ∫≡ ה ⌐№√∫≡™╢⁹ ⌐

─ ⌐ →≡™╢₈ ⇔™ ╩ ⌐≈↑╟₉─ ≢№╢ ה ™⁸

∞⇔⌂╖ ─ⱴ♫כ ╛ ─ ≤ ╙ ≤◒ꜝ☻ ⅜ ⇔

≡ ≤⌂∫≡ ╡ ╪≢™╢⁹ ┼─ ⌐≈™≡│●▬♄fi☻

⁸ ─ ╩ ⌐ ╖ ╣≡ ⌐№√∫≡™╢⁹ ⌂ │

⁸◒ꜝ☻ 2ה⁸1 ⁸ ⁸ ⌐≈™≡ ─╒⅛

╙ ╖ ╣≡™╢⁹ 

 √⌂ ╡ ╖≤⇔≡⁸ 27 ⅛╠│ ⌐ ⇔≡ₐ ●▬♪ₑ╩

⇔⁸ ⅜™∟ ↄ ⌐ ╣ ⇔╖ ╩☻ⱶכ☼⌐ ╣╢╟℮⌐ ↑╩

⇔≡™╢⁹ ─●▬♄fi☻╛◒ꜝ☻ ⌂≥≢ ↕╣≡⅔╡⁸ ─ ╛
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╖─ ⌐≈⌂⅜∫≡™╢⁹ 

 ◒ꜝ☻⅛╠│◒ꜝ☻ ⁸ ⁸ ⁸▪ꜟⱣⱶ ⅜ ↕╣⁸

≤─ ≈⌂⅜╡─ ╩ √⇔≡™╢⁹ 

 ─ ⌐ ─ ₈fl▫ꜝ ₉⅜ כ◐☻ ─ꜞⱨ♩

⌐№╡⁸ ⁸ ⅜ ≢₈ ─ ₉╩ ∫≡™╢⁹ ─

│ ≤ ⅜ ╩≤╙⌐⇔≡ ≢│ ⅎ⌂™ ─ ≤⌂∫≡™╢⁹

╡ ╛♦▫☻◌♇◦ꜛfi ╩≤⅔⇔ ╛ ⅜ ╕╢ ™ ≤⌂∫≡

™╢⁹ 

 ≢ ↕╣╢ │ ⅜ ⌐ ╛ ╩ ∆╢ ≢⁸

⌐│₈ │ ─ ⌐ ≠⅝⁸ ⁸ ─ ╩ ≤

⇔√ ─ ⌐ ╘⁸ ╩ ╢↓≤╩ ≤∆╢⁹₉≤ ↕╣≡™╢⁹ 

 ─ │ ה ─ ◒ꜝⱩ ≢№╢⅜⁸∕╣∙╣─

◒ꜝⱩ≢│ ⅜ ≤⇔≡ ה ⌐№√∫≡™╢⁹ ⅜ ∆╢ ⅝⌂

≤⇔≡ ─ ה ה ─ ⅜ ∆╢

╛ Ⱨ◒♬♇◒⁸ ⅜№╢⁹∕╣∙╣─ ─ ה │

⅔╟┘ ≤ ─ ⁸◒ꜝ☻ ⅜ ∫≡™╢⁹ ⅜ ⌐ ⇔⁸

⅔ ™⌐ ⇔≡ ⌂ ⅜≢⅝╢╟℮⌐ │ ⌐№√∫≡™╢⁹10 ⌐

╦╣≡™╢ │₈ ─Ᵽ◙₉כ≤⇔≡ ⅛╠ ↕╣≡⅝√ ⇔─ ╣╩ ╗

╙─≢⁸ ─ ─ ╛◒ꜝⱩ─ ⌂≥⌐ 1,000 ─ ⅜№

╡ ╦∫≡™╢⁹ 

 ─ ─◐ꜗfiⱤ☻ה▪ⱷ♬♥▫│ ⇔≡ ≢⅝╢ ⌐│⌂™⁹ ⁸ⱱ

ⱶכꜟⱶכ ╩≤╡ ─ ─ↄ≈╤⅞ ⅜≢⅝╢ │ⱱכⱶꜟכⱶ⅜

⌂ ≤⌂∫≡™╢⁹ ⅜ ⅎ╢ │◌ⱨ▼♥ꜞ▪ⱱכꜟ ─

╖≢⁸ ╛ ─ ╛ ה ─ ≤⇔≡ ↕╣≡™╢⅜⁸ ⅜

⌐ ≢⅝╢ ─ ≤ │ ↕╣⁸ 28 9 ─ ⌐

≢│№╢⅜◐ꜗfiⱤ☻ה▪ⱷ♬♥▫ ╩ ∆╢↓≤≤⇔≡™╢⁹ 

 ─ ⌐ ⇔≡│⁸ ─ 20 ⅜ ⅛╠ ─ ≢

─ 15 ⅜ ╩ ⇔≡™╢⁹ ─ │ ╩≤╙⌐∆╢ ⅜

⌐⌂∫≡ ⇔≡™╢⁹╕√⁸ ≤ │ ⅜ ⌐ ≢⅝╢╟℮ ⌐

╩ ╡ ™ ⌐№√∫≡™╢⁹ 

 ▪Ɽכ♩⌂≥≢ ╩ ∆╢ │ ⌂ↄ∕─╒≤╪≥│ ─ ⌐╟

╡ ╩ ╘≡™╢⅜⁸ ™ ╦∑⅜№╢ │ ⅜ ╪≢™√ ─⅔

↑╢▪Ɽכ♩╩ ⇔≡ ─⌂™╟℮⌐ ⇔≡™╢⁹ 

 │ ⅜ 41 ⁸ ⅜ 27 ⁸ ⅜╒╓ 13 ≢№╢⁹

─ ⌐│ ╩ ⇔≡™╢⁹╕√⁸ ⌐╟╢ ⅜ ⌂

│ ─ ─╙≤≢ ─ ╩ ⇔⁸ ☻Ɑכ☻╩ ↑≡™╢⁹

↕╣√ ⌐│⁸₈ ─ ₉╩ ⇔≡ ⅜ ⅝⌂™╟℮⌐ ╩

⇔≡™╢⁹ 

 ┼─ │⁸ ─ ₈ ₉₈ ₉

─ ₈ ₉⅜№╢⁹∕─ ⁸ ─
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─ ╩ ⅎ≡™╢⁹ ╘─○ꜞ◄fi♥כ◦ꜛfi≢│

⅜⁸ ⁸ ⁸ ⅝⁸ ╕≢─ ╩ ™⁸ ╩ ⇔≡ ≤

┼─ ╩ ∫≡™╢⁹ 

 23 ─ ┼─ │ ≤⇔≡ ─

╩ ╡₈ ┘ ⌐╟╡ ↕╣√

⌐ ∆╢ ₉≤⇔≡ 24 │ 2 ⁸25 │ 2 ⁸26 │

2 ⅜ ╛ ─ ≤ ─ ╩ ↑≡™╢⁹ 

ⱷfi♃ꜟⱫꜟ☻◔▪╛◌►fi☿ꜞfi◓⌐≈™≡│⁸ה  ⌐

╡ 2ה1 ≤╙ ╩ ⇔⁸ ⌂≥ ⌐ ∂√ ╩ ∫≡™

╢⁹ ─ ⌐│ ≢─ ⅜ ⌂ ⅜ ∫≡™╢⁹ 

 √⌂ ╡ ╖≤⇔≡⁸ 26 ⅛╠│ ─ ╩ ⇔ ─

─◔▪◘ⱳכ♩╩ ∫≡™╢⁹ⱷfi♃ꜟⱫꜟ☻◔▪⌐ ⇔≡╙ 23 ⅛╠

כꜝ☿fi►◌ꜟכ◒☻─ ╩ ⇔≡ ∆╢ ⌐ ⇔⁸∕

─ ─ │ ⅜ ╩ ↑ ⅜№╣┌◒ꜝ☻ ≤ ⌐ ⅎ╢↓≤

≢ ╩≤∫≡™╢⁹◌►fi☿ꜞfi◓╩ ↑√ │↓↓ 3 5 ≢ ─

╛ ⌐ ┘≈ↄ↓≤⅜≢⅝≡™╢⁹ 

 ⌐ ∆╢ ─ ╛ ╩ ∆╢ │⁸◒ꜝ☻ ≤ ≤─

╛ ≤─ ─ ⌐╟╢≤↓╤⅜ ™⁹╕√⁸ ⅜ ─ ╩ ╡

→ ≤≤╙⌐ ⌐ ⅛℮↓≤╙№╢⁹↓─╟℮⌐ ≤─ ⌂◖

Ⱶꜙ♬◔כ◦ꜛfi─ ≢ ∆╢ │⁸ ⅛╠↕╕↨╕⌂ ╛ ─ ╛

⌂≥⌐ ╖ ╪≢ ≢⅝╢≤™℮ ≢│ ≢⅝╢⁹∕─ ≢⁸ ⅛╠

⌐ ≤ ⅛∫≡ ™⌐ↄ™ ╛ │⁸ ↕╣⌐ↄ™─╙ ╘⌂™⁹↓─

√╘ 24 ⅛╠│▪fi◔כ♩ ⌐╟╢ ⌐ ∆╢ ╛ ╩ ∆

╢ ╙ ╡ ╣≡™╢⁹ 24 ⌐₈ 2012 JJCSS2012

 ⌐ ∆╢ ₉⌐╟╡ ≤ ─ ─

╩ ╢↓≤⅜≢⅝√─╩ ⅛╡⌐⁸ 25 ⅛╠│ ≢ ╩ ≤⇔√

₈  ─ ▪fi◔₉♩כ╩ ⇔≡⅔╡⁸ ─

╛ ⌂ ╩ ⅛≈ ⌐ ╢↓≤⅜≢⅝╢╟℮⌐⌂∫≡™╢⁹ 

 √⌂ ╡ ╖≤⇔≡⁸ 26 ⅛╠│ ⅛╠ ─ ╩ ∆╢

√╘⌐₈ ▪fi◔₉♩כ╩ ⇔≡™╢⁹╕√⁸ 27 ⅛╠│⁸ ⅛

╠ ┼─ ╛ ╛ ╖╩ ∆╢√╘⌐⁸ ⇔≡⅛╠ י2ִ ⇔√

⌐₈ ▪fi◔₉♩כ╩ ⇔≡™╢⁹╕√ ⌐ ∆╢ ╛ ╩ ∆

╢√╘⌐⁸₈Ⱨ◒♬♇◒▪fi◔₈≥₉♩כ ▪fi◔₉♩כ╙ ⇔≡™╢⁹∕─

│ ⌐ ↕╣⁸∕─ ╩ ⇔≡ ─ ╛ ─

⌐ ∆╢╟℮⌐ ⌐ ↕╣√℮ⅎ≢⁸ ⌐╙

↕╣╢⁹ 

 ↓↓ 2 ≢ ⇔√▪fi◔כ♩ ⌐╟╢ ⌐ ∆╢ ─ ╛ ─

⌐╟╢≤⁸ 26 ─₈ ▪fi◔₉♩כ≢│ ─ 94 ⅜ ⌐

⇔≡ ╙⇔ↄ│ ⇔≡™√≤ ⇔≡™╢⁹╕√⁸ 27 ─₈ ▪fi

│≢₉♩כ◔ ─℮∟ 86 ⅜ ⇔≡™╢≤ ⇔≡™╢⁹ 27 ─₈Ⱨ
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◒♬♇◒▪fi◔₉♩כ≢│ ─℮∟ 90 ⅜ ─ ╩ ╘╠╣√≤ ⇔

√╒⅛⁸₈ ▪fi◔₉♩כ≢╙ ─℮∟ 86 ⅜ ╩ ─ ⌐

≢⅝√≤ ™ ╩ ⇔≡™╢⁹↓─╟℮⌐ ─ ⅔╟┘ ⌐≈

™≡│⁸ ▪fi◔כ♩ ≢™∏╣╙ ™≤™℮ ⅜ ≡⅔╡⁸ ─ ⌐

↑≡─ │ ∂≡ ⌐ ╩ ⇔≡™╢⁹ 

 ─ │ ≤ ↄ≡╙ 1⌂™⇔ 2 ≢№╢⁹∕─√╘─

│ ⌐ ∫≡™╢⁹ │ ה ⅜ ↄ

─ ⅝⅔ ↕╪≤⇔≡ ≤⌂╢↓≤⅜ ↄ⁸ ─ │ ⌂≥

─ ⅜ ⌂√╘⌐ ─ ◘ⱳכ♩⌂≥≢ ≢⅝≡™╢⁹

─ │╕∫√ↄ⌂™ ≢№╢⁹ 

 ⅜™ ↑ ╣─√╘─ ╩ ∆╢⌂≥ ⅜™ ┼─ │⁸ ≢│

│ ≤™ⅎ╢⁹↓╣╕≢ 1⁸2 ─ ─ ╩ ≈ ╩ ⅎ√↓≤

│№∫√⁹∕─ ⌐│ ─ ↕ ─ ╩ ╡ ∆╢⌂≥ ⌂ ≡≢

⇔≡⅝√⅜⁸ ⅜™ ┼─ ה ─ ⅜ ≢№╢⁹ │ ⅜™ ─

⌐≈™≡№╢ ─ ⅜ ↕╣≡™╢⁹ 

 ─ ↑ ╣│⁸ ≢│ ⅛╠─ ⅜⌂™√╘ │

⇔≡™⌂™⁹⇔⅛⇔⁸ ─ ─ ⌐ ⌐ ─ ╩ ⇔√™≤

─ ⅜№╡⁸ ─╒⅛⌐ ╩ ↑ ╣≡™╢⁹ 

 ─ ⁸ ⁸Ⱳꜝfi♥▫▪ ⌐≈™≡│

⌐ ⇔≡™╢⁹ ╛ ⅛╠ ─Ⱳꜝfi♥▫▪ │ ⅜

≤⌂∫≡ ─ ╩ ⇔≡™╢⁹ │ ⅜ ⌂ ≢ ⌐

╛ ⌐ ╡ ╪≢™╢⅜⁸ ≤⇔≡ ─ ≤⇔≡ ⌐

─ ≤│⇔≡™⌂™─⅜ ≢№╢⁹ 

(b)  

24 ⌐ ⇔√₈ 2012 JJCCSS  

⌐ ∆╢ ₉─ ╩ ─ ⅛╠╖╢≤⁸ ─ │

⌐≈™≡│⅔⅔╗⌡ fiꜛ◦כ◄ꜞ◒ꜞ⁸──╙╢™≡⇔ ⌐≈™≡│

─Ɽכ☿fi♩⅜ ⅛∫√⁹ 

27ה25  ⌐│⁸ ─ ╩ ╠⅛⌐∆╢√╘⌐₈  

─ ▪fi◔₉♩כ╩ ⇔≡ ─ ╩ ⇔⁸ ─ ─√╘

─ ⅜⅛╡╩ ╢↓≤≤⇔≡ ╩ ⌐ ▪fi◔כ♩ ╩ ∫√⁹

27ה25 ─ 2 ⌐╦√╢ ╩ ∂≡╖╢≤⁸ ☻ⱦכ◘─ ╛ ≢

─ ⅜ ≤⇔≡ ⅜∫√⁹₈◐ꜗfiⱤ☻⌐≥╪⌂ ╛ ⅜№∫√╠╟™⅛₉

─ ─ ⌐⁸ ╛ ☻Ɑכ☻─ ⅜ ⅜∫≡™╢⁹╕√⁸ ≢─ ה

─ ≢ ⅜ 77 ≤ ↄ⌂∫≡™╢ ⁸▪ꜟⱣ▬♩─ │ 1

№√╡ ⅜ ≢ 4.1 ⁸ ≢ 5.6 ≤⌂∫≡™╢⁹ ⁸ ╠⅛─

─ ╩ ↑≡™╢ │ 66 ≢№╢⁹∕─╟℮⌂ ─ ⅜▪ꜟⱣ▬♩

─ ⌐ ╩⅛↑≡™╢↓≤│ ╘⌂™⁹ ⌂ ╩ ⌐ ╗↓≤

│ ⇔™⅜⁸ ∟≈™≡ ≤ ≢⅝ ⅜≢⅝╢◐ꜗfiⱤ☻─ ─ │
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─ ≢№╢ ─ ⌐≈⌂⅜╢ ≢№╡ ─ ≢№╢⁹ 

[  и- B- 4 ╩ ∫≡™╢⁹]   

Ẽ и- B- 4─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

(1) ─√╘─ ─ ╩ ⇔⁸ ⇔≡™╢⁹ 

(2) ╩ ⇔⁸ ─ ╩ ∫≡™╢⁹ 

(3) ─√╘─ ⁸ ─ ╩ ∫≡™╢⁹ 

ה (4) ↔≤⌐ ─ ╩ ה ⇔⁸∕─ ╩ ─

⌐ ⇔≡™╢⁹ 

(5) ⁸ ⌐ ∆╢ ╩ ∫≡™╢⁹ 

(a)   

 ┼─ │ ⁸ ≤◒ꜝ☻ ⅜ ⇔≡ ∫

≡™╢⁹ │ ─ ⌐≈™≡ ⁸ ⇔≡™╢⁹ │

─ ⅜ ⁸ ⁸ ⌐ ⇔⁸

─ ╛ ─ ╩ ⇔≡ ⇔≡™╢⁹ │ ⅜

╩ ↑√ ─ ╩ ∆╢↓≤⌐╟╡ ⇔√ ╩╙≤⌐⇔≡⁸ ⌐

ה ⌐№√∫≡™╢⁹◒ꜝ☻ │ ╩ ⇔≡⁸∕─ ╩ ╛

⌐ ⁸ ╩≤╡⌂⅜╠ ה ⌐№√╢⁹ ─ │

⁸ ─ ─ ╛ ⌐№√∫≡™╢⁹ │

─╒⅛◒ꜝ☻ ⌂≥─ ─ ⅜ ⇔≡ ≢⅝╢ ╩≤∫≡

™╢⁹ 

 │ ─ ≤⇔≡a ─≡┘⅝ ⁸ea ─ ╩e⁸

⌐│ₐ ⁸ea ─ ₑ╩ ≤⇔≡™╢⁹╕√⁸ │

┼─ ─ ≤ ╦∑≡⁸►▼Ⱪ◘▬♩⅛╠ ╩♄►fi꜡כ♪

≢⅝╢╟℮⌐⇔≡™╢⁹ ─ ─ ≤⇔≡│ ╩ ↑≡™╢⁹

│⁸ 5 ─ ─ ⁸ ─ ─ ⁸

⁸ ⁸ ╩ ™≡ ⌐ ≢⅝╢╟℮⌐⇔≡™

╢⁹╕√⁸ ─ ╩ ⇔≡ ⇔≡™╢╒⅛⁸ ╛◄

fi♩ꜞכ⌐≈™≡│ PC╩ 2 ⇔≡ ⅜ ⌐ ≢⅝╢╟℮⌐⇔≡™╢⁹

│◖fiⱧꜙכ♃ ─ PC╙ ≢⅝╢╟℮⌐⇔≡™╢⁹ ה ●▬♄fi☻

─ⱳ☻♃הכ ה │ ─ ⌐ ⇔≡™╢⁹

─ ╛●▬♄fi☻ │ ⌐ ╠╣╢√╘ ─ ≢

⇔≡™╢⁹╕√⁸ │ ה ╩ ∆╢↓≤≢ ⌐

╡ ╪≢™╢⁹ 

 ─ ה ╩ ⅛⇔√ ┼─ ─ │⁸ ⅜ 82 ⁸

│ 94 ≢№╢⁹∕─╟℮⌂ ⅛╠ │⁸ ↔≤⌐ ─
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↕╣√ ה ה ה ה ╩ ⅜ ⇔≡⁸ ─

─ ⌐ ╘≡™╢⁹ ╠╣√ ╩╙≤⌐⁸↓╣⅛╠ ╩∆╢ ─

⌐⇔≡ ⌐№√∫≡™╢⁹ ┼─ │ ⇔≡™╢⅜⁸ ≤

─ ⅜ ⌐ ⅎ≡⅝√↓≤╙№╡⁸ 24 ⅛╠ ⅜ ⁸

25 ⅛╠ ⅜ ≢ ─ ⌐╙ ⅛↑≡™╢⁹ 

ה  ╙ ⌐ ╩ ⇔≡ ⇔⁸ ─ ╛☻◐ꜟ─

⅜ ╣╢╟℮⌐⇔≡™╢⁹ │ ⁸ ⁸

꞉כⱪ꜡⁸ ⁸ ♦◙▬fi⁸ⱪ꜠♀fi♥כ◦ꜛfi─ ⁸

⁸ FANⱠ♇♩꞉כ◒ ▪♪Ᵽ

כ◙▬ ⁸ ⅜№╢⁹ ה ╩ ⇔≡

⇔≡™╢⁹╕√⁸ ╩ ⌐ ♥☻♩╩ 4 ⇔⁸

≤⇔≡ ─ ╩╘↨⇔≡ ⇔≡™╢⁹ 

 ─ √⌂ ╡ ╖│ 1 ⅛╠ ⌐ ⇔≡™╢ ●▬♄fi☻─╒

⅛⌐⁸ 23 ⅛╠₈◐ꜗꜞ▪ ₉≤⇔≡ ⌐ ⇔≡ ⇔≡

™╢⁹1 ≢│ ≤ ≢⁸2 ⌐│ ─╖ ≤⌂∫≡™╢⁹◐ꜗꜞ

▪ ─ │⁸1 │⁸ ↄ↓≤─ ⁸ ≤◐ꜗꜞ▪╩ ⅎ╢⁸ ─

⁸ ─ ─√╘─ ╩ ⇔╟℮ ⁸ ─

─ ⁸ ◦☻♥ⱶ╩ ⇔╟℮ ⁸ ⌐⌂╢⌐№√∫≡ ◖Ⱶꜙ♬◔

≡™≈⌐כ♫fi≤ⱴꜛ◦כ ⁸ ─⇔⅛√( ) ⁸ ⌐≈™≡⁸ ─⇔⅛√

( ) ╖ ⁸ ⅝ ⁸ ⇔ ⌐≈™≡⁸ ≤ ⁸ ─ ≤

⅜ ╘╢ ⌐≈™≡ ⁸ ─ ⌂≥≢№╢⁹∕─ ⌐╟∫≡│⁸ ─

╛☺ꜛⱩ◌ⱨ▼№⅔╙╡⁸ ⅛╠ ╩ ™≡™╢⁹2

⌐│ ─ ╕≢─ ╣⁸ ─ ⅝ ⁸ ─ ─ ⁸

⌐≈™≡ ⁸ ─ ≤ ⁸ⱦ☺Ⱡ☻ⱴ♫כ ─⅛↑ ⁸ ↑ ⁸

─ ≤ ⌂≥╩ ∫≡™╢⁹ ─ ≢│ ⅜ ⇔√ₐ ─≡

┘⅝ₑ╩ ⇔≡™╢⁹ 

 ─ ≢│⁸ 26 ⅛╠Wi- Fi ─ ⌐ ™⁸ICT

◦☻♥ⱶ╩ ⇔≡™╢⁹◒ꜝ►♪ ▪ꜞꜗ◐≢☻ⱦכ◘▪▼►ⱪכꜟ◓ ◘▬♩

╩ ∟ →√↓≤⌐╟╡⁸ ⅔╟┘ │☻ⱴכ♩ⱨ◊fiה♄Ⱪ꜠♇♩הPC⌂≥

№╠╝╢ ╩ ™≡⁸ │╙∟╤╪⁸ ╛ ≢╙ ⌐ ™√ ╩

ה ≢⅝╢╟℮⌐⌂∫≡™╢⁹╕√⁸ ─ │ ⅜ ⌐

∆╢₈ ₉╩╙≤⌐⇔≡⁸ LAN ─ ⱨ□▬ꜟ⌐ ה ⁸

↔≤⌐ ↕╣≡™╢⁹ ⌐╟╡ ⅜™∟ ↄ ╩ ≢⅝╢─│

╙≤╟╡⁸ ╙ ─ ╩ ≢⅝╢╒⅛ ─ ™ ╦∑⌐ ≢

⅝╢√╘⁸ ╟╡╙ ⌂ ⅜ ⌐⌂∫≡™╢⁹ 

 ↓╣╕≢ ─ ≤⇔≡▬fi♃כfi◦♇ⱪ╩ ─ ∆╢ ╩ ⌐

3 ≤™℮ ╩ ⇔≡ ⇔≡™√⅜⁸ 27 ⅛╠│ ⁸ ╩ ╦∏

╩ ⌐≢│№╢⅜ ≢ ∫≡™╢⁹ ⌐≈™≡╙ ⱪꜝ♇

♩ⱨ◊כⱶ₈ ⅜ │ ◘ⱳ₉כ♃כ⌐ ⇔≡™╢ 830 ≤ Ɫ꜡

◒כ꞉כ ⌐ ⇔≡™╢ 40 ┼≤ ⇔⁸ ─ ⌐╟╡ ⅎ╢ ╩≤∫≡
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™╢⁹ 

 ─ ╩ ⅛╠ ∆╢√╘⌐⁸ 26 ⅛╠ ⁸ ⌡ ⇔≡

6◌ ⇔√ ⌐₈  ─ ⌐≈™≡─ ₉╩

▪fi◔כ♩ ≢ ∫≡™╢⁹∕─ │ ⌐ ↕╣⁸∕─ ╩

⇔≡ ─ ⌐ ∆╢╟℮⌐ ⌐ ↕╣√℮ⅎ≢⁸

⌐╙ ↕╣╢⁹ 27ה26 ─ ≢│⁸ ≤ⱴ♫כ╛⸗ꜝ

ꜟ ≢│ ⅛╠ ™ ╩ ↑≡™╢⁹╕√⁸ ─ ╩ ⅛╠

∆╢√╘⌐⁸ 27 ⅛╠ ⌡ ⇔≡ 6◌ ⇔√ ⌐₈ ─

▪fi◔₉♩כ╩▪fi◔כ♩ ≢ ⇔≡™╢⁹▪fi◔כ♩ │ ╛

┼─ ⌂≥≢№╢⁹∕─ │ ⌐ ↕╣⁸∕─ ╩

⇔≡ ─ ⌐ ∆╢╟℮⌐ ⌐ ↕╣√℮ⅎ≢⁸

⌐╙ ↕╣╢⁹ ⌐╟╢≤⁸╒≤╪≥─ │ י6ִ ⌐

╘≡⅔╠∏⁸♩ꜝⱩꜟ╙ ⅎ≡™⌂™╒⅛⁸ ≢│ 75 ⅜ ⌐ ⇔≡

™╢≤─ ⅜≢≡⅔╡⁸⅔⅔╗⌡ ─ │ ⌂ ⌐™╢≤ ╠╣╢⁹ 

 ─ ╛ ≤⇔≡ ⌂ ⌂☻◐fi◔▪╛ⱷכ◐ꜗ♇ⱪ╛ ∞

⇔⌂╖─ ╩ ┬ ≤⇔≡⁸ 27 ⅛╠₈ⱦꜙכ▫♥כ ₉╩ ⇔

≡™╢⁹1 ≤ 2 ─ ╩∕╣∙╣ ≤⇔⁸ ⱷכ◌כ─ ╩

⌐ ⅎ≡ ⌐ⱪכꜟ◓─ ⅛╣≡ ⌐ ⇔⌂⅜╠ ┬≤™℮╙─≢№╢⁹1

75 ⁸2 60 ─ 135 ⅜ ⇔√⅜⁸ ─▪fi◔כ♩ ≢│⁸

2ה1 ─ ≢ 100 ─ ⅜ ╩ ↑≡ ⌐⌂∫√≤ ⇔≡⅔╡⁸◐ꜗ

ꜞ▪ ⌐⅔↑╢ ∞⇔⌂╖ ─ ⌂╢ ⌐≈⌂⅜╢≤ ⅎ╠╣╢⁹ 

 ─ ╛ ┼ ↑≡─ ╩ ╘╢√╘⌐ 27 ⅛╠

2ה₈1 ₉╩ ⇔≡™╢⁹↓╣⅛╠ ╩∆╢ 1 ⅜ 2

─ ⅛╠ ─▪♪Ᵽ▬☻╩ ↑⁸ ⁸ ↔≤⌐ 10 ╒≥─◓

⌐ⱪכꜟ ⅛╣≡ ╩ ╡ ∆↓≤≢⁸╟╡ ⅛ↄ ⌂ ╩ ↄ↓≤⅜≢

⅝╢╙─≢№╢⁹ ─▪fi◔כ♩ ≢│⁸ ─℮∟ 100 ─ ⅜

⌐⌂∫√⁸98 ─ ⅜ ⌐ ⇔≡ ⌂ ∟⌐⌂╣√≤ ⇔≡™╢⁹ 

 ─ ─ ⅔╟┘ ≢№╢⅜⁸ │ ⅜ ╩ √ ≢

₈ ₉╩ ∆╢↓≤⌐⌂∫≡™╢⁹ ⁸ ⁸ ↔≤⌐ ╩

⇔≡ ⌐ LAN ─ ⱨ□▬ꜟ⌐ ↕╣≡™╢╒⅛⁸

⌐ ⇔≡ ⅜ ╩ ⇔≡⅔╡⁸ ─ ┼─ ⌐ ≡≡™╢⁹

─ │ₐ ─ ₑ≤⇔≡╕≤╘⁸12ה ⌐ ⇔≡ ─

─ ≤⇔≡ ↕╣≡™╢⁹ 

 ─ ⌐≈™≡│⁸ ≤◒ꜝ☻ ⅜ ≤⌂∫≡™╢⅜⁸↕╒≥ ↄ│

⌂ↄ 26 │ 4 ≢№∫√⁹ ⌐│ ⌐ ∂≡ ─

⅜ ⌐№√∫≡™╢⁹ ─ │ ≤™℮ ⅜ ™≡™╢⁹ 

(b)   

27ה26  ⌐ ⇔√₈  ─ ⌐≈™≡─ ₉

─ ≢│⁸ ⅝⅛↑ ⁸ ⁸ ⁸ ⌂≥≢ ⅛╠╛╛
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⇔™ ╩ ↑√⁹↓─╟℮⌂ ╩ ∆╢√╘⌐│⁸ ⌐№√∫≡ ↑ ≢

│⌂ↄ ╠⅜ ⌐ ⌐ ⅝⅛↑ ╠ ⇔⁸ ─ ─ ≢ ╠

╩ ⇔≡™ↄ ╩≤╢╟℮⌐ ⇔≡™ↄ ⅜№╢≤ ⅎ╢⁹ 

 27 ⌐ ⇔√₈ ─ ▪fi◔₉♩כ─ ≢│⁸ ─╒

≤╪≥─ │ ╩ ╘≡™⌂™╒⅛♩ꜝⱩꜟ╙ ⅎ≡⅔╠∏ ⇔≡™╢⁹⇔

⅛⇔⁸ ≢│№╢⅜ ─ ⅛╠│⁸ ╛ ─ ⌂≥⅜ ─

≤ ∫≡™√╡⁸ ⌂ ─ ╙ ↕╣≡™╢⁹ ≢ ⇔≡™

╢ │ ⌐ ╩ ┘ ⌐ ─ ╩∆╢↓≤│≢⅝╢⅜⁸ ⌐ ⇔

√ ⅜√┘√┘ ╩ ╣╢─│ ≢№╢⁹↓─ ─ ⅜ ⅎ╢ ─

♩ꜝⱩꜟ╩≥─╟℮⌐◘ⱳכ♩∆╢⅛⅜ ─ ≢№╢≤ ⅎ╢⁹ 

 ↓╣╕≢─ ─ │ 90 ≢ ⇔≡™╢⅜⁸ ╛

─ ≤ │ ─ ⌐ ™ ╩ ≤⇔≡™╢⁹ √⌂

╩ ≤⌂∫≡ ∆╢ ⅜ ∫≡™╢≤ ⅎ╢⁹ ⌐ │ ⌐ ∆

╢ ─ ─ ≤ ─ ™ ┼─ ≤ ─ ⅜ ─

≢№╢⁹ 

[  и- B- 5 ↑ ╣─ ╩ ⌐ ⇔≡ ⌐ ⇔≡™╢⁹]   

Ẽ и- B- 5─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

(1) │⁸ ↑ ╣─ ╩ ⌐ ⇔≡™╢⁹ 

(2) ─ ™ ╦∑⌂≥⌐ ⇔≡ ⌐ ⇔≡™╢⁹ 

(3) │ ─ ╩ ⇔≡™╢⁹ 

(4) ⌂ ╩ ⅛≈ ⌐ ⇔≡™╢⁹ 

(5) ⌐ ⇔ ╕≢⌐ ╛ ⌐≈™≡─ ╩ ⇔≡™╢⁹ 

(6) ⌐ ⇔ ⁸ ─√╘─○ꜞ◄fi♥כ◦ꜛfi ╩ ∫≡™╢⁹ 

(a)   

 ─ ↑ ╣ │ 23 ⅛╠ ↕╣⁸∕─ ◐ꜗfiⱤ☻●▬♪╛

►▼Ⱪ◘▬♩ ⌐╟╡ ⌐ ≢⅝╢╟℮⌐⇔≡™╢⁹╕√⁸ כ○╛

ⱪfi◐ꜗfiⱤ☻⌂≥─ ─ ⌐╟∫≡ ↑ ╣ ╛ ─ ⌂ ╡

╖╩ ⇔≡ ─ ╩ ∫≡™╢⁹∕╣∙╣─ ≢ ⇔≡™╢ ה

≤ ─ ─ ⌐≈™≡│◐ꜗfiⱤ☻●▬♪─╒⅛⌐ │₈ ∫≡≥

╪⌂⇔↔≤ ₉⁸ │₈ ה ה ↓≥╙  ≥℮∟⅜℮─ ₉─Ɽfi

ⱨ꜠♇♩╩ ⇔≡ ╩ ╘≡™╢⁹ 

 ─ ™ ╦∑┼─ │ ⌐│ ⌐╟╢↓≤⅜ ™⅜ⱱכⱶⱭכ☺⅛

╠ⱷכꜟ⌐╟╢╙─╙№╡∕╣∙╣⌐ ─ ⅜ ⌐ כ○⁹╢™≡∂

ⱪfi◐ꜗfiⱤ☻ ⌐ ─ ╛ │ ╙ ↑ ╣ ─

⅜ ה ⌐ ∂≡™╢⁹ ≤ ─ ⅜ ∂ │≢⅝
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╢∞↑ ≢⅝╢╟℮⌐⇔≡⁸ ─ ─ ≢ ≢─ ╩ ⇔≡╙╠℮╟℮⌐

⇔≡™╢⁹ 

 ⌐ ⇔≡│ ≤ ─ ⅜ ≤⇔≡ ╘╛ ⌐ ─

╩≤╡ ╘≡ ⇔≡™╢⁹ ⌐ ─ ╛ ─ │

─ ⌐╟╢≤↓╤⅜ ⅝™⁹╕√⁸ ≤⇔≡ ⌂ ╩ ╘╢

◐ꜗfiⱤ☻●▬♪ ─ │ ≤ ≤─ ⌐╟╢⁹

⌐ ─ ─ ⌂≥─ │⁸ ⅜ ╛ ⌐ ∂≡◌

ⱷꜝ╩ ∫≡ ⇔≡™╢⁹ ─ │ ─ ⅜ ∫≡™╢√╘⁸

≢─ ⅜ ⌐ ≢⅝≡™╢≤ ⇔≡™╢⁹ 

 │ ≤ ⅜∕─ ⌐ √∫≡™╢⁹ │ ⅜⁸

╛ ⁸ │ ─ ╩ ≡ ⌐

⅜ ∫≡™╢⁹ ─ ╛ ─ ⁸ ⁸ ↑⌂≥│

⅜ ⇔≡ ™ ╛ ─√╘─ │ ─ ╩⅔

™⇔≡™╢⁹ 

 │⁸ ⌐ ⌐ ™ ⅜ ↄ√╘⌐ ─ ┼─ ╙

─ ⌐₈ ┼─ ₉ ╩ ⇔ ⅜⌂™╟℮⌐ ∆╢≤≤

╙⌐ ⌐ ╩ ↕∑╢⌂≥⇔≡™╢⁹ 

 ─ │ ≤ ה

⁸ ⌐ ↕╣╢⁹ │ ─ ה ╕√│ ─

⌐╟╢╙─≤ ⇔⁸ ─ ─ ╩ ─◘▬♪⅛╠╙ ∆╢√╘⌐

⇔≡™╢⁹ 

 ─ ╛ ⌐ ⇔≡│ ⅜ ≤⌂╡ ─ ⅜ ≤⌂╢

⌐ ╠╣ ≢∕─ ⅜ ↕╣╢⁹ ─ │ ⌐

─ ╩ ⅎ√ ⌐⅔™≡ ⌐ ≠⅝ ⅜

↕╣∕─ │ ⌐ ↕╣╢⁹⌂⅔⁸ ─ ⌐∆═≡─ ⌐ ╩

⇔ 2 ⅜ ⌐№√╡∕─ ╙ ≤↕╣≡™╢⁹ ─ │ ⌐

≈™≡│₈ ₉⌐ ≠⅝ ⅜ ⌐ ⇔≡ ╩ ⇔≡™╢⁹ 

 ┼│►▼Ⱪ◘▬♩─₈ ─ ↕╪┼₉⌐╟╡ ╛ꜟכꜙ☺◔☻

╕≢─ ╩ ⇔≡™╢╒⅛⌐ ≢─ ─ ≤⇔≡ⱪ꜠☺ꜙ♬▪◌

꜠♇☺≤⇔≡ ─ ╩ ╘≡™╢⁹ 

 │⁸ ⅛╠○ꜞ◄fi♥כ◦ꜛfiה●▬♄fi☻╩ ™ ⁸

⌐ ⌐≈™≡ ה ─ ⅜ ∆╢╒⅛ ─ ⁸ ⌐

≈™≡ ↕╣⁸∕─ ↔≤⌐ ╛◒ꜝ☻ ⅛╠ ⌂ ⅜↕╣╢⁹ 

│ ⅛╠ ₁⌂ ⌐ ∆╢ ╩ ╢↓≤⌐⌂╢⅜⁸ ─

≢ ─ ─ ╛ ∕⇔≡ ─ ⌐╟╡╟℮╛

ↄ  ╢⌂≥≥↓╢∆♩כ♃☻⅜

(b)   

 ⌂ ─√╘ ─ ↑ ╣⌐│ ─ ⅜ ≢№╢⁹

│∕╣∙╣─ ╩ ⅎ≡ ∆╢↓≤⌐╟╡ ≢│ ↑ ╣⌐ ≤⌂╢
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│ √╠⌂™⁹ 

 ⇔⅛⇔⁸ ⌐╟╢ 18 ─ ⅜ ─ ↑ ╣⌐ ⅝⌂ ╩ ⅎ

╢↓≤│ ≢№╢⁹∕─√╘⌐ ─ ⇔│╙∟╤╪─↓≤≢№╢⅜⁸

╩☼כ♬─ ⇔ ↄ ∆╢ ╩ ╠⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™≤ ⅎ╢⁹ 

 ╕√⁸ ╛ ─ꜞ◌꜠fi♩ ─ │ ─ │╙∟╤╪─↓≤

┼─ ≤⇔≡╙ ⌂ ╡ ╖≤ ⅎ≡™╢⁹ 

Ẽ ♥כⱴ и-  ─  

 │ ≤ ─ ≈⌐ ⅝ↄ ↑╠╣╢⁹ ⌐≈™≡│

╩ PDCA◘▬◒ꜟ⌐╟∫≡╟╡™⅛⌐ ⅜ ╘╢ ╩ ⇔≡™ↄ⅛⅜

≤⌂╢⁹∕─√╘⌐│ ה ─ ≤ │ ╩ ≈↓≤⌂ↄ

⌐ ⇔≡™⅛⌂↑╣┌⌂╠⌂™⁹⇔⅛⇔ ─ ≢№╢ ─ │

⅜ ↄ ⌂ ╙№╢⁹⇔⅛⇔⁸∕─╟℮⌂ ⌐╟∫≡ ╩↓╕⌡™≡™≡

│ ─ ─ ≤╙⌂╢√╘⁸ ≢│ 26 8 ⅛╠ LAN

Wi- Fi ╩ ⇔⁸ ⅜☻ⱴכ♩ⱨ◊fi 27 100 ⌐╟╡

ה ─ ╩™≈≢╙ ≢⅝╢╟℮⌐⇔√⁹╕√⁸ ─ ≤

⇔≡ 28 9 ╩╘≥⌐ ─ ⌐ ⇔√⁹ │⁸ ה

⁸☻כfi◓☻Ɑ♬כꜝⱩ▫♥◒▪ה ╩ ⇔≡™╢⁹ ─

≤ ─ ⌐≈™≡│ ╩ ⌐ ⌐ ∫≡™╢⁹ 

 ─ ─ ╛ ╖⌐│◒ꜝ☻ ⅜ ╩⇔≡ ⅜ ─

╩ ⇔≡™╢⁹◒ꜝ☻ ≤ ≤─ │ ≢ ⅜ ↕╣≡™╢≤

≤╙⌐ ≤◒ꜝ☻ ╙ ─ │ ╩ ╡ ℮⌂≥ ─ ⅜

╩ ⌐ ⇔ ∆╢ ⌂ ╩ √⇔≡™╢⁹╕√⁸ 23 ╟╡

─ ╩ ⇔≡ 1 ─ ╩ ™ ─ ⌐ ∫≡™╢⁹

26 ⌐│ ─ ╩ ∆╢↓≤⌐╟╡⁸ ─ ─◘ⱳ

≢╕╣↓│♩כ ⌐ ╩ →≡™╢⁹ ╩ ⅎ╢ ─

│ ⅝─√╘ ⅜ ↄ⌂╢↓≤┼─ ≤⇔≡◄▪◖fi╩ ∆╢⌂≥

₁─ ╩ ↄↄ╖ ╢ ⌐ ↑√ ╩ ⅜

⌐ ∫≡™╢⁹ 

 ─ ⌐⅛⅛╦╢ ≢№╢ ─ ⌐≈™≡│⁸ ∞↑╩

╢↓≤─ ╩ ⇔≡™╢⁹ ↕╣╢ │⁸ ⅜

─ ≢№╢⁹∕╣│ ─ ≢№╢⁹ ─ ⁸

─ ∕⇔≡ ─ ↄ│ │ ⌂≥≢№╢⅜∕─

│ ⇔≡ ™≤│™ⅎ⌂™ ≤ │ ⌐ ╖ ⌂∫≡™ↄ⁹ ⌐

⇔≡│ ⅜ ⅎ╢ ─ ╩ ⅎ≡™╢≤™╦↨╢╩ ⌂™⁹ 

 ─╒╓ 2 ⅜ ⅛╠─ ≢№╢⁹ ─ ⅛™⌐ ─

⅜№╡⁸ ─╒⅛ ≤ ⅜ ╩ ∫≡

™╢⁹ ⅛╠─ ┼─ ≤⇔≡ │ ─ ─ ╩

√⇔≡™╢⁹ ─ ─√╘ 27 ⌐₈ ─ ⌐≈™≡₉

─▪fi◔כ♩╩ ⇔√⁹ ₁⌂ ⅜№∫√⅜⁸∕─ ⌐ ─ Wi- Fi ─ ⅜
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№╡⁸ 27 ⌐ ⅜ ↕╣√⁹ │↕╕↨╕⌂ ⅜ ⇔

╩≤╙⌐∆╢√╘∕─ │ ↄ⁸ ╙∕─ │ ™≡™╢⁹ 

 1. 27 ⁸ 

2- 1.◐ꜗfiⱤ☻●▬♪ 27 ⁸ 

2- 2.◐ꜗfiⱤ☻●▬♪ 26 ⁸ 

8- 1. 27 ⁸8- 2. 26 ⁸ 

12. ◘ⱳכ♩ ⁸ 27 ⁸ 

13- 1. 27 ⁸13- 2. 26  

 16.AC▪꞉כ─ 25 27 ⁸ 

17.●▬♄fi☻ 27 ⁸18. ─ ⁸ 

19.  ─ ▪fi◔⁸♩כ 

20.  ─ ⌐≈™≡─ ⁸ 

21. ▪fi◔כ♩ 26 27ה ⁸ 

22. ─ ▪fi◔כ♩ 27 ⁸ 

23. ∫≡≥╪⌂⇔↔≤ ⁸24. ─  ™╤™╤⁸ 

25.ⱪ꜠☺ꜙ♬▪◌꜠♇☺⁸26.ICT ◦☻♥ⱶ ●▬♪⁸ 

27. ●▬♪⁸28. ⁸ 

29. ≢ ≢⅝╢ ≤∕─ ╖ ╦∑⌐≈™≡⁸ 

30. ה 27 ⁸31. ⁸32. ⁸ 

33. ─ 25 27 ⁸ 

34.  25 27 ⁸ 

35. ▪fi◔כ♩( ╩ ╗ ⁸36. ⁸ 

37. FD ╩ ╗ ⁸38. FD ⁸ 

39. SD ╩ ╗  

Ẽ и ≤ ─  

 ⁸ ─ ⅜ ─ ≤⇔≡ ╡ →╠╣╢↓≤⅜

™⁹ ╙∕─╟℮⌂ ⌐№╢⁹∕─ ≤⇔≡ ⅜ ─ ⌐ ◘ⱳ

─♩כ ╩ ↑ ╩∆╢⌂≥ ⌐ ≢⅝╢ ─ ⌐ ╡ ╪≢

™╢⁹ ─ │ ─ ⌐╟╢≤↓╤⅜ ™≤ ⅎ╢⁹∕─√╘ 1

⌐│ ─√╘⌐ ╩ ⇔ 4 ─♥☻♩⌐╟╡ ─

≤ ╩ ⇔≡™╢⁹╕√⁸ │ ⅜ ™↓≤⅛╠⁸

⌐ ╩ ⇔⁸ ה ⌐ⱴכ♥─⧵⅜ ∫≡ ⅎ ╩ ↓∆ ╡ ╖╩ FD

⅜ ⇔√ AC Active Culture ▪꞉כ≤⇔≡ 25 ╟╡ ╩ ╘√⁹

↓─ │╛╛ ─ ⅜ 2ה⁸1⅜™ ╛ ─ ╩ ⅎ√ ┼≤

⇔≡™╢⁹ 

 ─ ≤ ─ ─√╘⌐⁸ ⇔≡™╢ ◦☻♥ⱶ

╩ ∆╢↓≤╩ ─ ─ ≤⇔≡™╢⁹╕√⁸ ⅜ ╛ ─

⌐ ⅛⅛╦╢ ╩ ↄ⇔≡⁸ ─ ┼─ ≤ ╩ √∑╢ ╡ ╖╩▬



 

69 

 

fi♃כ◦♇ⱪ⌂≥─ ⌐╟╡ ∆╢↓≤⌐╟╡ ⅜ ∆╢ ┼ ─

╡ ╗ ─ ⌐≈⌂⅜╢╙─≤ ⅎ≡™╢⁹ 

ợ и⌐≈™≡─  

(1) ─ ⌐ ≤ ⌐≈™≡ ⇔≡™╢ ⁹ 

 ◦☻♥ⱶ ╛ FD ⌐⅔™≡ ╩ ⌡≡™╢ ─

≤∕╣⌐ ℮ │⁸ LAN─ ⌐╟╡ ⅜ ╛ ╩ ┌∏⌐

═╢♅ꜗfiⱠꜟ╩ ⇔≡™ↄ↓≤⌐№╢⁹╒≤╪≥─ ⅜☻ⱴכ♩ⱨ◊fi╩

⇔≡™╢ ⁸∕─╟℮⌂ ╩ ⇔≡ ┘≤ ⅜╟╡ ─ ™╙

─≤⌂╢╙─≤ ⅎ ™ ─ ⌐ ↑≡ ה ╩ ⌡≡™╢⁹ 

(2) ─ ╛ ⅜№╡⁸ ─ ─ ╘╢↓≤⅜ ≢⅝⌂™ ⁹ 

 ⌂⇔ 
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ₒ й ≤ ₓ 

Ẽ й─ ה ─  

 ─ │⁸ ה ─ ⌐ ≠⅝⁸

⌐ ╘╢ ╩ ≢│№╢⅜ ╩ ∫≡ ⇔≡™╢⁹ ─

│ ╗⌡Ᵽꜝfi☻│ ╣≡™╢⅜ ─ ⅜ ≢№╢⁹ ⌐ ∆╢

™│ ⌐ ≠⅝ ⌐ ↕╣≡™╢⁹ 

 ─ ה │ ≢ ⌂ ╩ ∆√╘⌐₈ ה

⌐ ∆╢ ₉⌐ ╘≡™╢⁹╕√⁸ │ ≢ ╩ ∆╢√

╘⌐₈ ₉╩ ↑ ⅜ ∆═⅝ ╛ ─ ╩

↑≡™╢⁹ ─ │₈ ה  ₉─╒⅛⌐₈

₉─ ⌐╟╢╒⅛ ─ ─ ┼─ ⌂ ╩ ⇔≡™╢⁹ 

 ─ │ ↔≤⌐ ↕╣√ ꞉fiⱨ꜡▪כ─ ╩ ≤⇔≡

™╢⅜⁸ ה ┘ ─ ⌐│ ─ ╩ ↑≡™╢⁹ ╛

╙ ⌐ ─ ╩ ╘≡™╢√╘⌐⁸ ─ ≤⇔≡

ה ╩ ↑≡™╢⁹↓─ │ ≢─ ⌂≥⌐ ↕╣≡™

╢⁹ 

 ─ FD │ FD ⅜ ≤⌂╡⁸ ─ ⌐ ⌐ ⇔ ™

⌐ ∫√ ─☻◐ꜟ▪♇ⱪ╩ ∫≡™╢⁹╕√⁸FD ⅜ ┘⅛↑≡ ⇔

≡™╢ AC▪꞉כ│ ≤ ⅜ ─ ⌐ ╡ ╗ ≤⇔≡ ⇔ ╩ →

≡™╢⁹ 

 │₈ ₉⌐╟╡ ⅜ ⌐↕╣≡⅔╡⁸

│ ╩ ⇔≡ ╩ ∫≡™╢⁹ ≤ ⅛⅛╦╡╩ ∟

─ ⌐ ⅎ╢ ⅜ ™ ─ │ ─ ≢ ╩ ™≡

™╢⁹ 

 ─ ⌐ ⇔≡│₈ ₉⌐ ↕╣⁸ ≤╙ ╩

∫≡│™⌂™⁹ ─ │⁸ ה ⌐ ≠⅝ ╠─ ─ ⌐ ⇔⁸

⅜ ╦╣≡™╢⁹ 

 ─ ה ≤╙ ╩ ⌐ √⇔≡™╢⁹╕√⁸ ה

ה ה ♃כꜙfiⱧ◖ה ה ─ ╩ ℮√╘─

│ ↕╣≡™╢⅜⁸ ─ │ ╘∏⁸ 28 9 ╩ ⇔≡

2 ≡ ─ ⅜ ╦╣≡⅔╡⁸▪◒♥▫Ⱪꜝכ♬fi◓ ⌐╙ ≢⅝

╢ ⅜ ℮↓≤≤⌂╢⁹ 

ה  │ │╙∟╤╪ ─ ╙ ╡ ╣ ה ⇔≡™╢⁹◖fiⱧꜙ

♃כ ─ │ ─ ─╒⅛⌐ ≢─ ╙ ™√╘⁸

⌂ⱷfi♥♫fi☻│ ⅜ ∫≡™╢⁹ 

 │ ⅜ ⌂ ≢№╢⁹╕√ ─ ╙ ⅜⌂™ ≢№╢√

╘⁸ ─ ⅜ ⌐⌂╢╟℮⌐ ─ ה ⌐ ∆╢

╩ ◦☻♥ⱶ ─ ╩ ≡ 27 ⌐ ╩ ⇔√⁹╕√⁸

─ ─ ≤ ⅎ⌐╟╡ ─ ╩ ∫√⁹ 
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ה  │↓╣╕≢₈ ₉⌐ ≠⅝ 5 ⌐

╩ ⇔≡⅝√⅜⁸ ╩ ⌐ ┼─ ╩ ⌐⇔√

⌐ ⇔√⁹╕√⁸ ─ ─ ┼─ ≤⇔≡►▼Ⱪ◘▬♩⌐ ─Ᵽ

╩כ♫ ↑╢≤≤╙⌐▪◒☿☻╩ ⌐∆╢√╘⌐ ⌐ QR◖כ♪╩ ↑

⅛╠ ⅜ ╠╣╢╟℮⌐⇔√⁹ ─ ─ ─ ╙ ⇔≡™╢⁹ 

 ↕╕↨╕⌂ ≢ ─ ⅜ ╕∫≡™╢⅜⁸☿◐ꜙꜞ♥▫ │

⅜ ∆╢ PC⌐│∆═≡⌐►▬ꜟ☻ ♁ⱨ♩─ ╩⇔≡™╢╒⅛⌐⁸ ╛

⌐ ∆╢ ┼─ ⅛╠─▪◒☿☻│ ⌂ ⌐⌂∫≡™╢⁹ 

-ⱴ йכ♥ A  

 й- A- ה 1 ─ ה ─ ⌐ ≠™≡

╩ ⇔≡™╢⁹  

Ẽ й- A- 1─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

  (1) ┘ ה ─ ⅜ ↕╣≡™╢⁹ 

  (2) ┘ ה ─ │ ⌐ ╘╢

╩ ⇔≡™╢⁹ 

  (3) ─ │ ⌂ ⁸ ⁸ ⁸ ⁸∕─ ─

⁸ ─ ╩ ⇔≡™╢⁹ 

ה (4)   ─ ה ─ ⌐ ≠™≡ ≤

ה ╩ ⇔≡™╢⁹ 

ה (5)   ─ ה ─ ⌐ ≠™≡ ╩ ⇔≡

™╢⁹ 

  (6) ─ ⁸ │ ⁸ ⌐ ≠™≡ ∫≡™╢⁹ 

(a)   

─ 28 ─ │ ⅜ 14 4 ⁸ 3 ⁸ 2 ⁸

3 ⁸ 2 ⁸ │ 13 4 ⁸ 4 ⁸ 2 ⁸ 1 ⁸

2 ⁸ ⌐ ∂╢ │ 7 3 ⁸ 2 ⁸ 2 ─ ≢

№╡⁸ ╩ √⇔≡™╢⁹ 

 ─ │ ≢₈  ⌐ ≠™≡ ⇔⁸

⌐∕─ ╩ ⇔≡ ╩ ↑≡™╢⁹╕√⁸ ─ ה ⌐≈™≡╙

≤₈ ₉⌐ ≠⅝ ⇔ ─ ╩ ↑≡™╢⁹ ─

╛ │►▼Ⱪ◘▬♩⌐ ∆╢≤ ⌐ ╛ ה ⌐≈™≡

⇔√₈ ₉╩ ╘⌐ ה ╩ ↑≡™╢⁹╕√⁸

⌐ ה ⅜№∫√ │ ╩ ⌐╙ ∆╢↓≤≤⌂∫≡™╢⁹

│ ⌐↓╣╕≢─ ה ╩ ⇔≡ ⌐ ─
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╩ ™ ─ ╩ ╘≡™╢⁹ 28 ─ │ 35 ≢№╢⁹ 

(b)  

 │ ⌐ ⇔ ≢│ ⅝⌂ │⌂™⁹⇔⅛⇔⁸

┼─ ╩ ⅎ╢ ⌐⁸ ≤╙ ≤↓╣╕≢ ─ ⌐ ≢⅝╢

⅜ ─ ≤™ⅎ╢⁹ │≢⅝╢∞↑ ⌐ ⅜№╢ ╩

⇔≡⁸ ≤ ⌐ ╪≢⅝√ ─ ╩ ∆╢√╘ ⌐│ ⌂

╩ ⅎ≡™╢⁹ 

[  й- A- 2 │⁸ ה ─ ה ─ ⌐ ≠

™≡ ╩ ∫≡™╢⁹]  

Ẽ й- A- 2─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

 ⌐ ╢ ה ─√╘─  

  (1) ─ ⁸ ⁸ ⁸∕─ │

ה ─ ה ─ ⌐ ≠™≡ ╩№→≡™╢⁹ 

  (2) ₁ ─ ─ ⅜ ↕╣≡™╢⁹ 

  (3) │⁸ ⁸ ╩ ⇔≡™╢⁹ 

  (4) ─ ⌐ ∆╢ ╩ ⇔≡™╢⁹ 

  (5) ─ ╩ ∆╢ ─ ╩ ⇔≡™╢⁹ 

  (6) ⅜ ╩ ℮ ╩ ⇔≡™╢⁹ 

  (7) ─ ⁸ ╩ ℮ ╩ ⇔≡™╢⁹ 

  (8) ─ ⁸ ⁸ ⌐ ∆╢ ╩ ⇔≡™╢⁹ 

  (9)  FD ⌐ ∆╢ ╩ ⇔≡™╢⁹ 

  (10) ⌐ ≠™≡⁸FD ╩ ⌐ ∫≡™╢⁹ 

  (11) │⁸ ╩ ↕∑╢√╘⌐ ─ ≤ ⇔≡™

╢⁹ 

(a)   

 ─ ⁸ ⁸ │ ╛

⌐ ⅜⌂™ ╡ ─ ⌐ ∑≡™╢⁹ ─ ⌐≈™≡│₈

ה  ₉≤₈ ₉⌐ ∆╢╒⅛ ►▼Ⱪ◘▬♩⌐╙

⇔≡™╢⁹╕√ 2 ⇔≡™╢ ─ ₈ ∞╟╡₉⌐╙

╩ ⇔≡™╢⁹ │∕╣∙╣─ ─ ≤ ─ ⌐ ∫≡™

╢⁹ 

 │ ≤⇔≡ 30 ⅜ ╟╡ ↕╣ ╛ ⁸

⁸ ⌐ ≡╠╣ ─ ⱪכꜟ◓⁹╢™≡⇔≥ ╛

⌐╟∫≡│ 30 ╩ ⅎ╢ ⌐╙ ⇔≡™╢⁹ │ ⅜

⇔≡™╢⅜ ⌐│ ╙№∫√⅜ │⌂ↄ⁸∕─ ─ ╙⌂
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™⁹ 28 ⌐│ ─ ╩ ∆√╘⌐⁸ ⌐│ 50 ─

∑╙ ∆╢↓≤≤⌂∫√⁹ 

 ─ ─ ≢№╢ │⁸ ≢│ │ ↕╣≡⅔╠∏ ─

⅜ ∆╢ ╩ ≤⇔≡™╢⁹ ה ⌐ ╢ ⌐│ ─

⅜ ↕╣≡™╢⁹ ⅜ ∆╢ │ ≤⇔≡ ⌐ ╩

∫≡ √╢↓≤╩ ⇔≡™╢⅜⁸ ⌐╟∫≡│ ⅜ ≢⅝╢ ⅜

⌂ ╙ ∂╢√╘ ⅜ ↕╣≡™╢⁹ 

 ─ ה ╩ ℮ ─ │⁸ ╛ ⌐↕⅛╣╢↓≤⅜

ↄ ⇔™ ⅜№╢⅜⁸ ╘⌐ ה ╩ ⇔ ≡ ⌐∕─ ╩

≢⅝╢ ╩∆╢↓≤≢ ⌐ ╘≡™╢⁹ 

 FD ⌐ ⇔≡│₈FD ₉╩ ↑≡™╢⁹FD │ ─ FD ─╒

⅛⌐ ─ ╡ ╖≤⇔≡ 25 ╟╡ AC Active Culture) ▪꞉כ╩ ⇔

≡ ≤ ─ ⌂ↄ ─ⱴכ♥⌂₁ ⌐ ≢ ⇔≡™╢⁹↓─ ╡ ╖│

─ ─ ה ≤ ⅜ ⌐ ╩ ⇔ ∆╢ ╩ ≡╢↓≤⌐

№╢⁹ ─ ╙╟ↄ ≢⅝╢ ≤ ⅎ╢⁹ 

 ─ ─√╘─ ─ │⁸ ─ ⌐⅔™≡ ⌐ ╦

╣≡™╢╒⅛ ⌐⅔™≡╙ ╩ ⇔ ─ ⌐ ╘≡™╢⁹ 

(b)  

 ─ ≢№╡ ─ ⅛╠╙ ™ ╩ ≡™╢ ─ │⁸₈

─ ⅜ ™₉≤™℮ ≢№╢⁹ └≤╡╩ ⌐ ╢ ─ │

─ ⌐ ∆╢ ─ ↕≤ ⌐╟╢╙─≤ ⇔≡™╢⁹ 

 ⌐ ⇔≡│⁸ ⌐╛╛ ⅝╩ ↄ │ ™⅜⁸ ↕╕↨╕⌂

⅛╠─ ⅜ ╩ ⌐ ╦╣ ─ ╕╡╩ ∂≡™╢⁹⇔⅛⇔

─ ⌂≥ ─ │╒≤╪≥⌂ↄ ⅜ ≤⌂╢⁹╕√⁸

─ ≤⌂╢ ─ ⌐ ⌂ ╙ ™╢√╘⁸

╩⌂ↄ⇔ ICT ⅜ │╙≤╟╡ ⌐╙ ≤ ⅎ∕─☻◐ꜟ▪♇ⱪ⌐

╩ ← ╩ ∂≡™╢⁹ 

[  й- A- 3 ╩ ↕∑╢√╘─ ╩ ⇔≡™╢⁹]   

Ẽ й- A- 3─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

 ⌐ ╢ ה ─√╘─  

  (1) ─ ⅜ ≢№╢⁹ 

  (2) │⁸ ╩≈⅛↕≥╢ ⌂ ╩ ⇔≡™╢⁹ 

  (3) ╩ ⇔≡™╢⁹ 

  (4) ⌐ ⁸ ⁸ ╩ ⇔≡™╢⁹ 

  (5) ⁸ ☿◐ꜙꜞ♥▫ ╩ ∂≡™╢⁹ 

  (6) SD ⌐ ∆╢ ╩ ⇔≡™╢⁹ 
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  (7) ⌐ ≠™≡⁸SD ╩ ⌐ ∫≡™╢⁹ 

  (8) ⌐ ─ ⇔╛ ─ ⌐ ⇔≡™╢⁹ 

  (9) │⁸ ╩ ↕∑╢√╘⌐ ≤ ⇔≡™╢⁹ 

(a)   

 │ ₈ ₉₈ ₉₈ ₉≤

₈ ₉⌐⅔™≡ │ ⌐ ↕╣≡™╢⁹╕√ │

⌐ ⇔ ⌂ ╩ ⇔≡™╢⁹ 

 │ ⁸ ⁸ ≤ ⁸ ⁸ ⌐ ⇔

≡™╢⁹ ⌐ ⁸ ⁸ ─ │ ≤─⅛⅛╦╡⅜ ⅝ↄ ≤

╟ↄ ⇔≡ ╩ ℮⇔≡™╢⁹╕√⁸ │ ⌂≥≢ ─

⌐ ⌐ ⇔ ╩ ≡™╢⁹ ≢│ ─ ╛ ₁─ ∟ ╦∑⌐╟

╡ ─ ה ≤ ⌐ ╘ ⌐ ─⌂™╟℮ ╘≡™╢⁹ 

 ╛ ─ ™⌐ ⇔≡│₈ ₉₈ ₉⌐╟╡

⌐ ╦╣≡™╢⁹ 

 │₈  ₉⌐╟╡ ⅜ ≤⌂╡ ⅜

⌐⌂╢⌂≥ ╩ ⅜ ⇔ 1 ⌐ 1 ╩ →≡ ╩

∫≡™╢⁹ כ▫♥ꜞꜙ◐☿ │ ≡─ PC⌐►▬ꜟ☻ ♁ⱨ♩─ ╩ ≠

↑╢≤ ⌐ ◦☻♥ⱶ ⅜ ה ⌐№√∫≡™╢⁹ 

 SD │ SD ⌐╟╢⁹ ─ ⌐⅔╦╣ 25 ≤ 26 ─

│╛╛ ↄ⁸ ─ ≢№∫√↓≤╩ ⇔⁸ 27 │ ╩

30 ⌐ ╢ ╩ ╡ ╣ 8 ─ SD ⅜ ╦╣√⁹FD ⅜ ℮ ⌐ ∆

╢⌂≥ ₁─☻◐ꜟ │ ™⁹ 

 ⌐│◖fiⱧꜙכ♃│ ⅛∑⌂™ ⌐№╡⁸ ─ PC╩ ⇔

─ ה ⅜ ╦╣≡™╢⁹ 

(b)  

 ⅜ ∆╢≤ ⌐ ⅜ ╘╠╣╢ ⌐ ⇔√ │

≢№╢⁹ ⁸ ┼─ ≤ ⇔⌐╟╡ ≤ ╩

╢ ╩ ∂≡™╢⁹ ≢№╡ ⅜ ⌐≢⅝⌂™ ≢│⁸ ₁

┼─ │ ─ ⌐№╡ ─√╘─ ╩ ⌐ ⅎ⌂↑╣┌

⌂╠⌂™⁹ 

[  й- A- 4 ⅜ ⌐ ╦╣≡™╢⁹]   

Ẽ й- A- 4─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

 ⌐ ╢ ה ─√╘─  

  (1) ─ ⌐ ∆╢ ╩ ⇔≡™╢⁹ 

  (2) ─ ⌐ ∆╢ ╩ ⌐ ⇔≡™╢⁹ 



 

75 

 

  (3) ─ ╩ ⌐ ≠™≡ ⌐ ⇔≡™╢⁹ 

(a)   

 ─ ⌐≈™≡│ ₈ ₉⌐╟╢⁹ │ ⅜ ⇔

⌐ ⅎ ↑╢≤≤╙⌐⁸ ה ה │ ⌐╟╡ ⌐ ↕╣≡™╢⁹

─ ⅜№╢ │⁸∕─ ⌐ ⇔≡™╢⁹⌂⅔⁸ │ ה

╩ ╘⌐₈ ה ₉╩ ⌐ ⇔⁸ ה ─

╩ ⇔ ≡ ⌐ ⇔≡™╢⁹ 

(b)   

 ⌐ │⌂™⁹⇔⅛⇔⁸ ⌐№╢ ─ ─ ⌐

╡№⅜☻כ◔⌂╕↨╕↕│≡™≈ ─ ⌐ ╩ ∆╢⁹ 

Ẽ й-  ─  

 ≢№╢ ─ │ ─ ≢№╢⅜⁸ ≤ ⇔√ ה

│ ─ ─ ≢№╡⁸ ╩ ╢ ─ ⌐│

─ ┼─ ⅝⅛↑≤ ⌐╟╡ ⌐ ╘≡™⅝√™⁹╕√⁸ ─

⌂ ╩≢⅝╢∞↑ ⌂ↄ⇔≡ ה ⌐↓╣╕≢ ⌐ ╩ ↄ∆√

╘⌐│ ─ ⅜ ≢№╢⁹ 

 ─ │ ⌐ ╢↓≤⅜ ⅝ↄ⁸ ─ ⅜ ┼─ ≤

⌂╢⁹∕─√╘⌐╙⁸ ─ ה ╩↓╣╕≢ ⌐ ⁸ ⌐ ⌐

ⅎ ⇔≡╙╠℮⇔⅛ ≡│⌂™⁹ 

 ⌂⇔ 

40. 28 ⁸41. 27 ⁸ 

42. ה  25 27 ⁸ 

43. 25 27 ⁸ 

44. ─ 28 ⁸ 

45. ה ⁸ 

46. 28  

-ⱴ йכ♥ B  

[ й- B- ה 1 ─ ה ─ ⌐ ≠™≡ ⁸ ⁸

⁸∕─ ─ ╩ ⁸ ⇔≡™╢⁹]  

Ẽ й- B- 1─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

  (1) ─ │ ─ ╩ ⇔≡™╢⁹ 

  (2) ⌂ ─ ╩ ⇔≡™╢⁹ 
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  (3) ─ │ ─ ╩ ⇔≡™╢⁹ 

  (4) ≤ │ ⅜™ ⌐ ⇔≡™╢⁹ 

ה (5)   ─ ה ─ ⌐ ≠™≡ ╩ ℮ ⁸

⁸ ה ╩ ⇔≡™╢⁹ 

  (6) ⌐╟╢ ╩ ℮ ─ ⌐│⁸ ⌐╟╢ ⁸ ─

ה ─√╘─ ⅜ ↕╣≡™╢⁹ 

ה (7)   ─ ה ─ ⌐ ≠™≡ ╩ ℮√╘─

ה ╩ ⇔≡™╢⁹ 

  (8) ⌂ ─ │ ☿fi♃כ ╩ ⇔≡™╢⁹ 

  (9) │ ☿fi♃כ ─ ⁸ ⁸AV ┘

⅜ ≢№╢⁹ 

   ᵑ ◦☻♥ⱶ╛ ◦☻♥ⱶ⅜ ⇔≡™╢⁹ 

   ᵒ │ ☿fi♃כ ⌐ ⁸ ╩ ⇔≡™╢⁹ 

  (10) ⌂ ─ ╩ ⇔≡™╢⁹ 

(a)  

 ─ │⁸ 10,690 ⁸ ─ 15,065 ≤

1,953 ≢ 17,018 ≢№╡ ─ 4,400 ⇔≡™╢⁹

╕√⁸ │ 11,924 ≢№╡ ─ 4,050 ─ ╩ ⇔≡™╢⁹ 

 ⅜™ ┼─ │⁸ ⅜™╩ ∫√ ─ ╛ⱪכ꜡☻⁸⅜™⌂│ ⅜™

♩▬꜠─ ╛ ⅛╠ ⅔╟┘ ╕≢─ ╩Ᵽꜞ▪ⱨꜞכ─√

╘ ∆╢⌂≥─ ╩ ∫√⁹ 27 ⌐│ 1 ⅛╠ 5 ╕≢─♩▬꜠

╩ ⌂≥ ⇔≠≈≢│№╢⅜ ⇔≡™╢⁹ 

─ │Ᵽꜞ▪ⱨꜞכ┼─ ╙ ↕╣≡™╢⁹ 

 │ 12 ⁸ 28 ה 7 ⁸ 1 ╩ ⇔

╩ ℮√╘⌐ ↕╣≡™╢⁹ 

ה  │ ⅜ ה ⇔ ⇔≡™╢⁹╕√⁸ ⇔≡ ≢⅝

╢╟℮⌐ ה ╙ ⅜ ™⁸ ⌂ │ ⌐ ה ╩ ⇔≡™╢⁹

PCⱪ꜡☺▼◒♃כ ─ ─ ⅜ ╕╡⁸ ─ ↕⌐ ∂√

─ ╙ ∫≡™╢⁹ 

 ─ │ 239 ⁸ 42 ≢№╢⁹ 40,802 ⁸ 1,595 ⁸

Ⱪꜟ⁸▬꜠כDVD 637 ╩ ⇔≡™╢⅜⁸ ─ ⅜

⌐ ↄ⌂╡ ─ ⌂≥ ─ ╩ ™ ┼─ ╛

─ ╩ ∫≡™╢⁹ 

 ─ ⌐≈™≡│₈ ⌐ ∆╢ ₉⌐ ≠⅝⁸

⅜ ╟╡ ↕╣∕─ ⌐ √∫≡™╢⁹╕√ │∕─ ⌐ ≤↕╣╢

│ ≤⇔≡ ⇔ ⅜ ≤⇔≡ ⇔≡™╢⁹ ─ │₈

⌐ ∆╢ ₉⌐ ≠⅝ ⌐ ↕╣≡™╢⁹ ─ │⁸

25 ╟╡Web◘כⱦ☻ Ⱪ◒꜡◓ ╩ ⇔√ ◘▬♩╩ ⇔≡ ⌐

─ ╩ ∫≡™╢⁹ 
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 │ 865 ─ ↕≢№╢⁹ ─ ≤ ─ ₈ ₉╛

₈ ₉─ ─╒⅛ ╛ ─ ─ ™ ⌂≥⌐ ⌐ ↕╣≡™╢⁹ 

(b)  

 │ JR ╟╡ 8 ≤ ─ ⅜ ™ ⌐ ⇔≡™╢√╘⁸

╛ ⌂≥─ ⅛╠╙ ≢№╢⁹ 

 │ 36 ⁸ 41 ∕⇔≡ 61 ─ ≢№╡ ─√╘ ה

─ ⌐ ╠╣≡™╢⁹ ⅎ≡⁸ ─ ─ ╛Ᵽꜞ▪ⱨꜞכ ─ ⌂≥

╛ ⌐ ╦╢ ─ ─ ╩ ⇔≡™╢⁹ 

 ─ │ ⇔ↄ ⌐ ⇔≡™╢⅜⁸ ⅜ ⌐ ≢⅝╢

─ ╩ ╩↓╕⌡™≡™╢↓≤│≢⅝⌂™√╘ 27 ⌐│ ─

╛ 21ה11 ─ ─ 2 ◘♇◦ ⌐╟╢ ─ ⌂≥ ה

╩ ∫√⁹╕√⁸ 28 9 ─ ⌐╙ ⇔≡™╢⁹ 

 ─ │ ─ │№╢⅜⁸ ─ ICT ─ │ ⌐ ╪

≢™╢⁹ 

 │ ≤ ─ ⅜ ⌂ ⌐№╡⁸ ⇔√ ⌂≥─ ה

⌐╟╡ ☻Ɑכ☻╩ ⇔⁸◒ꜝ►♪ ◦☻♥ⱶ╩ ∆╢↓≤≢

─ ≢╙ ↕╣√ ─ ⅜ ⌂ ─ ╩ ╘≡™╢⁹ 

[  й- B- 2 ─ ╩ ⌐ ∫≡™╢⁹]   

Ẽ й- B- 2─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

  (1) ⁸ ┘ ╩⁸ ╩ ╘

⇔≡™╢⁹ 

  (2) ⌐ ™ ⁸ ⁸ ╩ ⇔≡™╢⁹ 

ה (3)   ⁸ ─√╘─ ╩ ⇔≡™╢⁹ 

ה (4)   ⁸ ─√╘─ ⌂ ה ╩ ∫≡™╢⁹ 

  (5) ◖fiⱧꜙכ♃◦☻♥ⱶ─☿◐ꜙꜞ♥▫ ╩ ∫≡™╢⁹ 

  (6) ◄Ⱡꜟ◑הכ ⁸∕─ ─ ⅜⌂↕╣≡™╢⁹ 

(a)   

 ─ │ ⅜₈ ₉⌐╟╡ ⇔≡™╢⁹╕√⁸ ⌐

≈™≡│⁸₈ ₉╩ ⇔ ⌐ ↕╣╢≤ ⌐₈ ₉⌐╟╡

─ ╙ ⌐ ╦╣≡™╢⁹ 

ה  │₈ ₉⅜ ╘╠╣⁸ ⅜ ≤⌂╡

⅜ ╘╠╣⁸ 1 ╩ →≡ ╩ ⇔≡™╢⁹ ◦

☻♥ⱶ│ ⌐ ⅜№╡ ⌐│ ⅜ ↑╠╣≡⅔╡⁸

│ ≤ ⅜ ⇔≡ ℮◦☻♥ⱶ⌐⌂∫≡™╢⁹ 23
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─ ⁸ ⌐╟╡ ⅜ ⇔√√╘⁸ ≢│№╢⅜

╩ ⇔ ⌐ ⅜ ∂⌂™╟℮ ⇔√⁹╕√⁸ ה ┼─

│ WEB◘▬♩─ Ᵽ♫כ⌐╟╡ ℮↓≤╙≢⅝╢⁹ ─ ─ ⇔

≤ ─ ה │ ─ ≢№╢⁹ 

 ◖fiⱧꜙכ♃◦☻♥ⱶ─☿◐ꜙꜞ♥▫│⁸ ⌐ ⇔≡™╢ PC⌐│►▬ꜟ☻

♁ⱨ♩─ ╩ ≠↑╢≤ ⌐ ◦☻♥ⱶ ⅜ ⇔≡™╢PC

⌐▬fi☻♩כꜟ⇔≡™╢♁ⱨ♩─ ⌂≥╩ ™☿◐ꜙꜞ♥▫⌐│ ╩ ⇔≡™╢⁹

╕√⁸ ─ ⌐ │♃כ♦╢ ┼─ ∟ ⇔╩ ─♃כ♦⁸∂ ┼╙

─ ╩ ⇔≡™╢⁹ 

 ◄Ⱡꜟ◑הכ │⁸ ⌐Ɫ▬Ⱪꜞ♇♩ ╩ ⇔√↓≤≤⁸ ─

≢│№╢⅜ ─ LED ╩ ∫√⅜⁸ ≢ ⅜ ™ ≢│⁸

┼─ ⅜ ⅝ↄ⁸ ─ │ ≢№╢⁹ 

(b)   

ה  ─ ─ │ ∫≡│™╢⅜⁸ ─ │ ─

ה ⌐╟╢⇔⅛ │⌂™⁹ │↓╣╕≢ ⌐ ┼─ ⌐╟╡

╩ ™ ≢⅝╢№╠╝╢ ┼─ ⅜ ╘╠╣≡™╢⁹ 

 ◖fiⱧꜙכ♃ ─☿◐ꜙꜞ♥▫│⁸ ─☻ⱦכ◘♪►ꜝ◒ ⌂≥⌐╟╢

─ ╩ ∂≡⅔╡⁸ ◦☻♥ⱶ ⌐ ─ ╩ ⇔≡™╢⁹ 

Ẽ ♥כⱴ й- B ─  

│ ⅜ ≢ ↕╣⁸ 36 ⁸ 41 ∕⇔≡ 61 ─

≢№╡ ⌐ ⇔√ ⅜ ↄ⌂∫≡™╢⁹ 23 ─

─ ╩ ⇔√ ⁸ ה ─ ⅜ ↕╣≡™╢⁹∕─√╘⁸

│ ⇔™ ≢│№╢⅜ 24 ⅛╠ ─ ה ⌐ ↑√ ⌐

╡ ╖╩ ╘ ⅛╠ ה ╩ ⇔ ╡╕≤╘⌐ ∫√⁹∕─ ╩ ↑≡

─ ╡ ╖⅜ ╕╡⁸ 28 9 ≢ ⅜ ╦╣≡™╢⁹ 

 ─ │ ↑≡│ ╣⌂™ ≢№╡⁸ ─ ≤⇔≡ ╡

→ ╩≈↑ ─ ⌐ ⌐ ╡ ╪≢™╢⁹ 

 ─ ⅜ ℮╕≢─ ⌂ ─ ─√╘⌐⁸ │ ⌐ ╩

╠∏⌐ ┼─ ╩ ╘ ⌐ ╩ ™≢™╢⁹ 

 ╩ ℮√╘─ ה │⁸ ⌐╟╢ ─ ┼─ ╩

═╢√╘⌐ 24 ⌐ ☿◦►ⱶ☻◒ꜞכ♬fi◓◦☻♥ⱶ ╩ ∆╢

⌂≥ ⌐ ╘≡™╢⁹╕√ ─ ⌐│ ╩ ∆╢╒⅛

─ ╛ ╛Ⱨ▪ⱡ─ ꜠♇☻fi ─ ⌂≥ ה ─

╩ ⁸ ⌐ ∫≡™╢⁹ 

⌂⇔ 

 47. ה ⁸48. ╩ ╗ ⁸49. ⁸ 

50. ─  
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-ⱴ йכ♥ C ╩│∂╘≤∆╢∕─ ─  

 й- C- 1 │⁸ ה ─ ה ─ ⌐ ≠

™≡ ╩ ↕∑╢√╘⌐ ╩ ⇔≡™╢⁹  

Ẽ й- C- 1─ ה  

β ─ ╩ ⇔⁸ й- C- 1─ ה ─ ╩ ∆╢⁹ 

 ⌐ ╢ ה ─√╘─  

ה (1)  ─ ה ─ ⌐ ≠™≡ ⱦ☻⁸כ◘

⌂ ⁸ ⁸Ɫכ♪►▼▪ ┘♁ⱨ♩►▼▪─ ה ╩ ∫≡™╢⁹ 

ה (2)  ─ ה ─ ⌐ ≠™≡ ─ ⌐ ∆

╩◓fi♬כ꜠♩╢ ┘ ⌐ ⇔≡™╢⁹ 

 (3) ≤ ─ ⌐⅔™≡ ⌐ ⁸ ⇔⁸ ⌂ ╩ ⇔

≡™╢⁹ 

ה (4)  ─ ה ─ ⌐ ≠™≡ ─ ╩

⌐ ⇔⁸ ⇔≡™╢⁹ 

 (5) ⅜ ה ─ ה ─ ⌐ ≠™≡ ╛

⌐ ≢⅝╢╟℮⁸ ─◖fiⱧꜙכ♃ ╩ ∫≡™╢⁹ 

ה (6)  ─ ה ─ ⌐ ≠™≡⁸ ─ ─√

╘⌐ ⌂ LAN╩ ⇔≡™╢⁹ 

 (7) │⁸ ⇔™ ⌂≥╩ ⇔≡⁸ ⌂ ╩ ℮↓≤⅜≢⅝╢⁹ 

ה (8)  ─ ה ─ ⌐ ≠™≡ ╩ ℮◖fiⱧꜙכ

♃ ⁸ⱴꜟ♅ⱷ♦▫▪ ⁸CALL ─ ╩ ⇔≡™╢⁹ 

(a)   

 ─ ⌐ ╢ ─ │ 3 ≤ ™⁹ ⁸

⌐ ∆╢ │⁸ ⌐⅔™≡│₈ ₉⁸ ⌐⅔™≡│₈ ₉

≤⇔≡ ↕╣∕─ ∕╣∙╣─ ─ ⌐ ∂√♁ⱨ♩►▼▪╩ ⇔

─ ⅜ ╕∫≡⅝√⁹ ─ PC ╩ ≡⁸ 22 ⌐│Windows7 ─

PC ⌐ ⇔√⁹ 

 ≢│⁸ ⌐ 70▬fi♅─ ≤ ⌐ ⱪ꜡☺▼◒♃╛

꞉▬ꜘ꜠☻ ◦☻♥ⱶ─ ⁸▬fi♃כⱠ♇♩ ─ ╛ LAN▪◒☿

☻ⱳ▬fi♩─ ⁸ ─ ╩ ╘⁸ ─ ╩ ⇔√

⌐ ⌐ ≢⅝╢╟℮⌐ ⇔≡™╢⁹ 

 ⁸◖fiⱧꜙכ♃ ─ │ ─≤⅔╡≢№╢⁹ 

      

Ᵽ 1 HPכ◘  windows2008 

♦☻◒♩♇ⱪ  1 HP  windows7 

 1 HP  windows7 

♦☻◒♩♇ⱪ  52 HP  windows7 
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A3 ◌ꜝכ◙כ꜠כⱪꜞfi♃1 כ Canon  

A3 ◌ꜝכ▬fi◒☺▼♇♩ⱪꜞfi♃2 כ Canon  

A4 ▬fi◒☺▼♇♩  1 Epson  

A4 ⸗ⱡ◒꜡꜠כ◙כⱪꜞfi♃8 כ Canon  

ⱴꜟ♅ⱷ♦▫▪ⱪ꜠▬ꜘ1 כ Sony  

AVⱴꜟ♅ⱷ♦▫▪▪fiⱪ 1 Yamaha  

ⱪ꜡☺▼◒♃ 1 Epson  

Ɑfi♃Ⱪ꜠♇♩ 53 Wacom  

♪◐ꜙⱷfi♩☻◐ꜗ♫1 כ PFU  

◌ⱷꜝ 1 Epson  

♦☺♃ꜟⱦ♦○◌ⱷꜝ 1  

ⱴ☻♃כ◦☻♥ⱶ 1 ꜝfi♪◖fiⱧꜙכ♃◦☻♥ⱶ  

I/Oה 26 ♃♬⸗ ♃כ♦  

 

↓╣╠─ ⌐╟╡ ≢│ ⁸ ⁸ ⁸

⁸ ≢│ ⁸ ה ─ ⅜ ╦╣≡™╢⁹ PC⌐Ɑfi♃

Ⱪ꜠♇♩ ╩ ⇔√↓≤⌐╟╡⁸≤ↄ⌐ ≢ ↕╣≡™╢ ≢│⁸♦☺

♃ꜟ ─ ╩ ∫≡™╢⁹ ⌐ ╦╣╢♁ⱨ♩►▼▪│ Ᵽכ☺ꜛfi▪

♇ⱪ╩ ⇔⁸ ⌂ ≢ ↕╣≡™╢⁹ ─ PC│ 27 11 ⌐ ↕

╣√ Gbps─ ▬fi♃כⱠ♇♩ ⌐∆═≡ ↕╣≡⅔╡⁸ ─ⱳכ♃

ꜟ◘▬♩⅛╠ ─ ◦☻♥ⱶ╛◒ꜝ☻─ ◦☻♥ⱶ⁸ ⌐

⇔√▬fi♃כⱠ♇♩ ─♩Ⱨ♇◒☻─ ⅜ ⌐⌂∫≡™╢⁹ 

 ⌐╙ ─ ⅜ ≤⇔≡ ⇔≡™╢ ◦☻♥ⱶ

╛ ◦☻♥ⱶ⁸◖fiⱧꜙכ♃ ⁸ ⱪꜞfi♃⌂≥─ ╩

≢ ≢⅝╢ ╩ ⇔≡™╢⁹ │ ─ ╩ ⇔⁸ ─ ╛

─◄fi♩ꜞ⁸כ ─ ה ⁸ICT fi◓⌂≥⌐◖fiⱧ♬כ꜠♩─

♃כꜙ ╩ ⇔≡⅔╡⁸ ╙∕─◘ⱳכ♩⌐ ╩ ™≡ ⇔≡™╢⁹ 

 ─◖fiⱧꜙכ♃ ⌐⅔™≡│⁸∆═≡─ ⌐ PC⅜ ↕╣⁸

≢ ∆╢ PC╙ ↕╣≡™╢⁹ LAN ⌐╟╡ ≢▪◒☿☻

╩ ↑⁸ ♃כ♦⌐ ╩ ™⁸ ≤☿◐ꜙꜞ♥▫ ╩ ∫≡™╢⁹╕

√⁸▬fi♃כⱠ♇♩╩ ∂≡ office365 ╛◘▬Ⱳ►☼⌂≥─◒ꜝ►♪◘כⱦ☻╙

≢№╡⁸ ─☻◐ꜟ▪♇ⱪ⌐│ ⌐ ─ ◦☻♥ⱶ ⅜№√

╡⁸ ╖⌂≥─ │ ─ ╙ ∫≡™╢⁹ 

⌐☻ⱦכ◘♪►ꜝ◒  ⇔≡│⁸ ה ∆═≡⌐▪◌►fi♩╩ ⇔≡⅔╡⁸

26 8 ⁸ ─ ⌂◄ꜞ▪⌐ LAN╩ ⇔⁸◖fiⱧꜙכ♃ ≢

╙ ⅜ ∆╢☻ⱴכ♩ⱨ◊fi╛♃Ⱪ꜠♇♩ ─ ╩ ⇔⁸ ⌐

─ ∆╢ ⌐▪◒☿☻≢⅝╢ ╩ ⇔√⁹ ╩ ∆╢ ≤⇔≡

⅜ ─◘▬♩╩ ⇔⁸ LAN⌐ ≢⅝╢ ≢│⁸ ⌐⅔™≡⁸
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─ ╩ ™≡ꜞ▪ꜟ♃▬ⱶ⌐▪fi◔כ♩╩ ה ⇔⁸∕─

≢ ─ ╩ ℮⌂≥⁸ √⌂ ╩ ⇔⁸ ╩ ⌐ ⇔

╩ ╘≡™╢⁹ 

 LAN ─ ≤ ─ ╩ ∆╢ BYOD Bring Your Own 

Device ╩ ⇔√↓≤⌐╟╡⁸◖fiⱧꜙכ♃ ─╒⅛⁸ ╙ⱴꜟ♅ⱷ♦▫

▪ ─ ╩ √∑√ ╩ ⌐⇔≡™╢⁹ 

(b)   

 ─≤⅔╡ PC ─ │ ⌡ ╡⁸ ⌐ ↕╣ ╘⌐│ PC ⌐▬

fi☻♩כꜟ↕╣≡™╢♁ⱨ♩╛☿◐ꜙꜞ♥▫⌐ ∆╢▪fi◔כ♩╩ ™⁸ ─

⌐ ⅜ ∂⌂™╟℮⌐⇔≡™╢⅜⁸ ─ ─ ⅜ ╠╣≡™╢

√╘⌐ ⅜ ≤⌂∫≡™╢↓≤│ ╘⌂™⁹≤ↄ⌐ ⌐ ≤⌂╢ⱨ

─Ᵽכ◘ꜟ▬□ ⌂ ╩ ℮√╘─ ⅜ ∫≡™⌂™√╘⁸ כ♦√⇔

♃ ⅔╟┘ ─ ⅜ ≢№╢⁹╕√⁸ ─ ⌂ ⌐ ℮

╙ ╠╣╢√╘⁸ ⌂ ◦☻♥ⱶ ⌐№√╡⁸ICT ☻◐ꜟ▪♇ⱪ≤

⌐ ⇔™ ⌐ ∆╢ ─ ╩ ╢ ⅜№╢⁹ 

ⱦ☻⁸כ◘♪►ꜝ◒  LAN ⁸BYOD ⌐╟╢ ICT╩ ⇔√ ─ │

⌡ ⌐ ⇔≡™╢⅜⁸ ≢ ∆╢ ⅜ ⅎ√ ⌐⁸ ─

╛ⱷfi♥♫fi☻─ ≢ ⅜ ≤⌂╢⁹╕√⁸ⱪ꜡☺▼◒♃כ╛ ⁸

ⱴꜟ♅ⱷ♦▫▪ⱪ꜠▬ꜘ⁸≤⌂כ ╩ ⇔√ ─ ⌐ ∆╢

⅜ ⅛╠ ⅜∫≡⅔╡⁸ ∆╢ ⅜№╢⁹ 

-ⱴ йכ♥ C ╩│∂╘≤∆╢∕─ ─ ─  

 ICT │ ─ ≤⇔≡ ⇔ ╘⌂↑╣┌⌂╠⌂™≤ ⅎ⁸

─ ╩ ≤⇔≡ →≡™╢⁹⇔⅛⇔⁸PC ─ ⅜ ICT ⌐

≢№╢⅛│ ─☻◐ꜟ ⌐ ℮ ⅜ ⅝ↄ⁸ ─ ⌐╟╢

⅛╣╢ ⅜ ⇔≡™╢⁹ 

 ↓╣╕≢ │ ─╖╩ ⇔≡⅝√⅜⁸ ⌂╢ ─√╘⌐

─ ╩ ─ ⌐ ⅎ≡™ↄ⁹ 

 ⌂ ≤⇔≡⁸ICT ╩ ≤⇔√ ─ ה ∆╢√╘─

⌂ ⌐ ⇔≡│⁸ ─ ╛↓╣╕≢ ≢ ↕╣≡™

╢ ◦☻♥ⱶ ⁸FD ─ ⅜ ∞∫√ ICT╩ ⇔√

┼─ ╩ ⌐ ⇔⁸ ─☻◐ꜟ▪♇ⱪ⅔╟┘ ╩ ╢

√╘─ ≤⇔≡ ∆╢⁹ 

 ─◖fiⱧꜙכ♃ ⌐⅔™≡│⁸☿◐ꜙꜞ♥▫─ ⅛╠⁸ ─ ICT

◦☻♥ⱶ≤ ─ ICT◦☻♥ⱶ╩ ⌐ ⇔⁸ ⇔√◦☻♥ⱶ ╩ ℮

─ⱶכꜟכⱣכ◘─╘√ ⅔╟┘ windows7 ─ OS│ ∆╢⌂≥⁸ ─

╩ ∆╢↓≤╩ ∆╢⁹╕√⁸ ╩ ⇔√ ─ ⌐ ⇔≡│⁸

⌐╟╢ │ ⅜ ╩ ∆╢ ↑≤⇔≡ ⌂ ≢№╢≤

ⅎ⁸ ≢ ⇔≡™╢ ♦▫☻ⱪ꜠▬╛ ⱪ꜡☺▼◒♃כ ─ ⌐
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й-D-1⌐≈™≡ 

 ─ ╩ ↑≡™╢ │⁸∕─ ─ ╩

∆╢⁹ 

╢ ─ ╛◖fiⱧꜙכ♃ ≢ ⇔≡™╢ ◦☻♥ⱶ─

┼─ ╩ ⇔⁸ √⌐ ╩ ∆╢ ⌐ ╛ ╩

≢⅝╢ ╩ ⇔√ ⅔╟┘ ─ ╩ ∆╢⁹ 

⌂⇔ 

26.ICT ◦☻♥ⱶ ●▬♪⁸51. LAN ⁸ 

52.◖fiⱧꜙכ♃ ⁸ 

53. ⁸ ▪◒♥▫Ⱪꜝכ♬fi◓  

-ⱴ йכ♥ D  

 й- D- 1 ╩ ⌐ ⇔≡™╢⁹  

Ẽ й- D- 1─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

 ⌐ ╢ ה ─√╘─  

  (1) ┘ │⁸ 3 ⌐╦√╡ ⇔≡™╢⁹ 

  (2) ─ │ ─ ⌐≈™≡⁸∕─ ╩ ⇔≡

™╢⁹ 

  (3) ─ ⅜ ⌐ ⇔≡™╢⁹ 

  (4) ─ ≤ ─ ─ ╩ ⇔≡™╢⁹ 

  (5) ─ ╩ ≤∆╢ ⅜ ↕╣≡™╢⁹ 

  (6) ⅜ ≥⅔╡⌐ ⅝ ≡╠╣≡™╢⁹ 

  (7) ╩ ∆╢⌂≥⁸ ⅜ ≢№╢⁹ 

  (8) │ ─ 20 ╩ ⅎ≡™╢⁹ 

  (9) ─ ┘ ⌐≈™≡─ ⅜ ≢

№╢⁹ 

  (10) ⁸ ⅜ ⌂ ≢№╢⁹ 

  (11) ⌐ ⇔√ ╩ ⇔≡™╢⁹ 

(a)   

 ⅔╟┘ │⁸ ⌐≈™≡│⁸ 28 9 ─

⌐ ╦╢ ≢№╢ ╩ ™≡ ⅎ╢≤⁸ 3 ⌐╦√╡

⇔≡™╢⅜⁸ ≢│ ─Ᵽꜝfi☻╩≤╢↓≤⅜ ⇔™ ⅜ ™≡™╢⁹

│ ה ─ ⌐╟╢╙─≤⁸ ─Ⱨכ◒⅜ ↄ⌂≥─ ⅛╠

⅜ ╕╡─ ⌐№╢↓≤⅜№╡⁸ ╩ ⌂╙─≤∆╢√



 

83 

 

╘⁸ ─ ≤ ⅜ ↕™ ─ ⅔╟┘ ─ ⌐ ╘≡™╢⁹ 

 │ ╩│∂╘≤⇔≡⁸ ⁸ ⁸ ◖fiⱧ

♃כꜙ ⁸ ⁸ ╩ ∆╢⅜⁸ ≤ ─

│ ─ ⅜≢⅝⌂™ ⅜ ™≡⅔╡⁸↓╣╠ ┼─ ⅜ ™≡

™╢ ⌐№╢⁹ 

 ⌐≈™≡╙ ─ │ ™≡™╢⁹ 22 ⌐ ─

⅜ ╦╣⁸ ─ ⇔⅜ ⇔√⅜⁸∕─ ╙ ─

─√╘─ ⁸ ─ ⅜ ╠╣≡™╢ ≢№╢⁹

⁸ ─ ⅜ ╦╣≡™╢⅜⁸ ⇔™ ⅜ ↄ↓≤⅜ ↕╣

≡™╢⅜⁸ ≤⇔≡─ ╖╩ ⅛⇔⌂⅜╠ ⌐ ↑≡ ⇔≡™⅝√

™≤ ⅎ≡™╢⁹ 

 ─ ≤ ─ ─ │ ≢ ⇔≡⅔╡⁸

≤ ╩ ™⌂⅜╠ ╩ ≤∆╢ ─ ⌐ ⇔≡™╢⁹ 26

⌐ ─ ─ ⅜ ╦∫√↓≤⌐╟╡⁸ ─ ╩ ╘⌂⅜╠

─ ╩ ⇔≡™⅝√™⁹ 

 ╩│∂╘⁸ │ ╡⌐ ⅝ ≡╠╣≡⅔╡⁸

╙ ↄ ⌐ ∆╢ ╙≢⅝≡™╢⁹ 

 ─ ⌐ ⇔≡│₈ ₉⌐ ∫√℮ⅎ≢⁸ ─ ≢

↕╣≡™√⅜⁸ⱴ▬♫☻ ─ ≢ │ ⇔ↄ ⇔⁸ │∆═≡

≢─ ≤⌂∫≡™╢⁹ 

 │ י3ִ ≢ 20 ⌐ ⇔≡™⌂™ ⌐№╢⅜⁸ │

≤ 27 ⌐ ╦╣√ 50 ─ ╛

◘♇◦ ⌂≥ ╩ ╘╢√╘⌐ ⅜⅛⅛∫√ ≤⌂∫≡™╢⁹

⌐ ⇔≡│ ₁ ╩ ∫≡⅔╡⁸╕√ │ 27 ≢

№∫√√╘ 27 ⌐⅔™≡ ⅜ 20 ≤⌂╢│∏≢№∫√⁹ ─ ╛

─ ⅔╟┘ ≢─ ─ ⌐ ∆╢ ⌐ ⅜⅛⅛╢⌂≥─

≢ ⅜ 28 ⌐∏╣↓╪≢⇔╕∫√√╘ ≤⌂∫≡⇔╕∫√⁹⇔⅛⇔⁸

⌐ ≡≡™ↄ ─ ⅜ ─ ≢№╢↓≤│ ⇔≡⅔╡⁸ │

─ ─ ⌂≥╩ ™⁸ ⌂ ╩ ∫≡™ↄ ≢№╢⁹ ⌐ ⌐

⇔≡│ ⌐ ∆╢ ╩│⅛╢√╘⁸ ∆╢╙─╛∆≢⌐ ⇔√╙

── ╩ ╘⁸ ⌐ ╘≡™ↄ⁹ 

 ⌐≈™≡│ ⌐≈™≡ ⇔≡™⌂™ ⌐№╢√╘⁸ ─

╛ ─ ⌐╟╢ ┼─▪Ⱨכꜟ╩ ╡⁸ ⇔≢╙ ⌐

≠↑≡™⅝√™≤ ⅎ≡™╢⁹ ⌐ ⇔√ ╩ │ ⇔≡

™╢≤ ⇔≡™╢⁹ 

(b)   

 ─ ⌐ ↑√ ╩ ⇔≡™ↄ↓≤⅜ ≢№╢≤

ⅎ╢⁹ ─ │ ≢⁸◒ꜝ☻ ─ ⁸ ↑ ∟─ ⌐≈™≡

⅝ ™√ ⁸ ╩ ∫≡™╢⁹ ∫≡⁸ ─ ה ╩ ⇔⁸
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⇔≡™╢▪ⱷ♬♥▫ ─ ╛ ⌐ ≢⅝╢ √⌂ ─ ╩ ™⁸

⅜ ⌐ ╕╢ ⅜ ⇔≢╙ ↄ⌂╢╟℮⌐ ⇔⁸∕╣╠─ ⅜ ─

⌐ ─└≤≈≤⇔≡▪Ⱨכꜟ≢⅝╢╟℮⌂ ≠ↄ╡⅜ ≢№╢≤

℮⁹ 

[  й- D- 2 ⌂ ⌐ ≠⅝ ╩ ⇔⁸ ─ ╩

∆╢╟℮ ╩ ⇔⁸ ⇔≡™╢⁹]  

Ẽ й- D- 2─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

 ⌐ ╢ ה ─√╘─  

  (1) ─ ⅜ ⌐⌂∫≡™╢⁹ 

  (2) ─ ה╖ ╖⌂≥─ ⌂ ╩ ∫≡™╢⁹ 

  (3) ⁸ ⌐ ≠™≡⁸ ╩ ⇔≡™╢⁹ 

  ᵑ ≤ ⅜ ≢№╢⁹ 

  ᵒ ⅜ ≢№╢⁹ 

  ᵓ ─ ⅜ ≢№╢⁹ 

  ᵔ ─ ⁸ ─ ─ ╩ ∫≡™╢⁹ 

  (4) ┘ ה ↔≤⌐ ⌂ ≤∕╣⌐ ℮

⁸ ─Ᵽꜝfi☻⅜≤╣≡™╢⁹ 

  (5) ⌐ ∆╢ ─ ≤ ─ ⅜≢⅝≡™╢⁹ 

(a)   

 │ 25 ⌐ ─╖─ ≤⇔≡ ⇔⁸ 29 ⁸

40 ╩ ⇔⁸ ⌐ ↄ─ ⌂ ╩ ⇔≡⅝√⁹ │

⁸ ─ 2 ≤⌂∫≡™╢⁹ 

 ─ ╖│ ╛∆ ─ ⇔√ ─ ─ ⁸ ╛ ─

⌐⅔↑╢ ⌂ ╩ ⇔⁸ ─ ╩ ⇔≡⅝√ ─

⌐№╡⁸∕╣╠⅜ ⌐ ╘╠╣≡™╢≤™℮ ≢№╢⁹ ≢│ ╛

⌂≥⁸ ≢│ ≤ ⅛⌂ ─ ╩ ⇔≡⁸

─ ™ ≤⇔≡ ⇔ ↑╢↓≤⅜ ≢№╢≤ ⅎ≡™╢⁹ 

 ⅛╠ 8 ─ ⌐№╡⁸ ─ ⅛╠─ ─ ⅜ ™↓≤╛

⅜№╢√╘ ⅛╠─ ╙ ⇔≡ ╩ ╣╢≤™℮ ⅜№╢⁹ 

╩☻ⱪfi◐ꜗfiⱤכ○│  ╘≡ ⅜ ≡╠╣≡⅔╡⁸ │

╩ ∫≡™╢ ⅜ ─ ─ ⅛╠ ⇔≡™ↄ ╩ ⌐ ⅎ╢↓

≤⌂≥⌐╟∫≡ ⌂ ╩ ∫≡™╢⁹ 

 ⌂ ╖─└≤≈≤⇔≡│ ─ ⅜№╡⁸1 ⅔╟┘

⌐ ⅝ↄ ⇔≡™╢√╘ ─ ╩ ↑╛∆™ ⅜№╢⁹ ⌐≈™

≡│↓℮™∫√ ─ ╛ ─ ⅛╠ │⇔≡⅔╠∏⁸ ─ ⅜

™≡™╢⁹ 
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 ⌐≈™≡│⁸ ╛ ⌐ ≠⅝ ⌐ ╦╣≡™╢⅜⁸ ╩

⇔√ ╡ ╛ ─ ⅜ ⌐⌂∫≡⅝≡™╢⁹ 

 ─ │ ≢│ ╩ ⇔≡ ╘╠╣≡⅔╡⁸ ─

╙ ≢№╢⁹ ─ │ ─ ╩ ⌐ ⇔

╘√™≤ ∫≡⅔╡⁸ №╢ ╩ ↕∑⁸ ╣√ ⌐╟╢ ⇔√

⌐ ⇔≡⁸ ─ ≤│ ⌐ 50 ╩ ∆╢ ─ ⅜ ⇔⁸

⅛╠ ↕╣╢⁹ 

 ≢│ ─ ≤ ─Ᵽꜝfi☻│╕∞╕∞ ⌂⅜╠╙ √╣

≡™╢≤ ⅎ≡™╢⅜⁸ ⅜ ⌐⌂∫≡™ↄ ≢╙Ᵽꜝfi☻╩ ≢⅝╢╟℮⌂

╩ ≡≡™ↄ ≢№╢⁹ 

 ─ │ⱱכⱶⱭכ☺ ─ ⌐╟∫≡ ⁸

⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⌂≥╩ ⇔≡™╢⁹ ─ ⌐≈™

≡│ ─ ─ ≢⁸ ╛ ⌂≥╩ ─ ⌐ ⇔≡™╢⁹ 

(b)   

 ─ ╩ ∆╢√╘─ ≤⇔≡ ─ ⌐ ∆╢▪♫►fi☻│

∫≡™╢⅜⁸ ⌂ ─ ™⅜ ╡⌐ↄ™√╘⁸ │ ⌐╟╢

─ ⌂≥╩ ⅎ⁸ ─ ≤≤╙⌐ ⌐ ─ ה ⌐ ⇔≡

╩ ™ →╛∆™ ≠ↄ╡╩ ⇔≡™⅝√™⁹╕√⁸ ─ ╩ ∆

╢√╘⌐│ ─ ╩ ⇔≡™ↄ⇔⅛⌂ↄ⁸ ≢ ┬↓≤─ ╩ ⌐▪Ⱨ

≥≥↓╢∆ꜟכ ≢╙ ™ ╩ ∫≡│™╢⅜⁸ ─ ╩╟╡

↕∑⌂⅜╠⁸ ─ ≤─ ╩ ⇔√ ─ ≤⇔≡─☻♃▬ꜟ╩

↕∑≡™⅝√™≤ ⅎ≡™╢⁹ 

Ẽ ♥כⱴ й-  ─  

 ─ ─ ╩ ╢√╘⌐│⁸ ─ ≤ ⌂ ─

⅔╟┘ ─ ⌐ ⇔≡│ ╩ ⌐ ⇔√ ≢─ ╩ ∆╢↓≤⌂

≥⌐╟╡◖☻♩◌♇♩ ╩╟╡ ∆╢ ≠ↄ╡⅜ ≤⌂∫≡™╢⁹ 

 ⌐⅔™≡│⁸ ─ ⌐ ↑√ ╡ ╖⅜ ≢№╡⁸ ─

─ ╛▪ⱷ♬♥▫ ─ ⅜ ⌐⌂∫≡ↄ╢≤ ⅎ╢⁹ ─

─♃▬Ⱶfi◓≤⇔≡│ 2018 ╛ ה ─ ⌐╟╢ ◖☻♩─ ⁸╕

√ ⌐│ ─Ⱨכ◒⅜ ↄ↓≤⌐╟╢ ─ ╕╡⌂≥ ⌐№╢

⅜⁸ ≢ⱷꜞⱢꜞ╩≈↑√ ─ ⌐╟╡ ╩ ∆╢≤

™℮ ╩ ⇔⁸↓─ ⌐ ⇔≡™ↄ≈╙╡≢№╢⁹ 

14. ─ [ 25 27 ]⁸ 

15. ה ה [ 25 27

]⁸ 

16. ה ה ⁸ 
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17. ה ⁸18. ◌ ⁸ 

19. ( 27 ⁸20. 28 ⁸ 

21.  

54. ⁸55.  

Ẽ й ≤ ─  

 ─ │ ⅛╠╙ ⅛╠╙ ™ ╩ ≡™╢₈ ─

⅜ ™₉ ≢№╢─≢⁸ └≤╡╩ ⌐ ╢ ─ ╩ ╙

∆↓≤⌂ↄ ⇔≡™ↄ↓≤⅜ ≤ ⅎ╢⁹∕─√╘ ─ ─ ≤

⇔≡│ ─ ≢№╢⁹ ⌐ ⌐ ⇔√ ה ─ ⌐⅔™≡

⌐ ⇔√ ─ ╩ⱷ▬fi≤⇔≡⁸ ∆╢ ─☻

◐ꜟ▪♇ⱪ╩ ╡⌂⅜╠ ⌐ ⇔√ ≠ↄ╡╩ ∫≡™ↄ ≢№╢⁹ ⌐

⇔≡│ ╛ ╩ ╗ ╩ ⇔≡ ─ ⌂╢ ╩

⅝⅛↑╢≤≤╙⌐⁸∕─ ─ ╩ ⌐ ⌐ ⅛∑╢╟℮⌂ ≤ ╖

≠ↄ╡╩ ⇔≡™ↄ⁹ ⌐ ⇔≡╙ SD ─ ≤ ┼─ ⌂

╩ ╘⁸ ┼─ ╙ ⇔≡™ↄ⁹ 

 ≤▪ⱷ♬♥▫ ─ │ ↑≡ ╣⌂™ ≢№╢√╘⁸

─ ⌐ ↕╣╢▪◒♥▫Ⱪꜝכ♬fi◓☻Ɑכ☻╛ ⅔╟┘

⌂≥─ ╩ ╢√╘ ─◓ꜝfi♪♦◙▬fi╩ ⅝⁸ ⌂ↄ ≢⅝

╢╟℮ ↑≡™ↄ⁹╕√ ─ ╛ ⌐ ╦╡─ ™

─ ⌂≥⌐≈™≡╙ ⌐ ⇔≡™⅝⁸ ─ ⌂≥│ ⅜

╩ ∆╢ ↑≤⇔≡ ⌂ ≢№╢√╘⁸ ╩ ⅛⇔√

╩ ↑╢⁹ 

 ⌐ ⇔≡│ ─ ⌂ ╩ ⇔⁸ ─ ─ ╙ ⌐⌂╢

√╘ ─ ≤ ⇔√╙── ⅝╩ ╘ ⌂ ╩ ℮≤≤

╙⌐ ⌂≥⌐ ∆╢ ╩ ⇔⁸ ─ ╩ ↕∑≡™⅝√™⁹

⌐ ─ꜟ♫כꜗ☺ ─◦☻♥ⱶ≠ↄ╡⌐ ╡ ╖ ╛ ⅔╟┘

⌂≥≤╙ ⅜≢⅝╢ ╩ ⇔≡™⅝√™⁹ ⌐ ≢╙

⇔≡™ↄ ─ ╩ ↕∑╢↓≤⅜≢⅝╢╟℮ ⇔≡™ↄ⁹ 

 28 ⌐⅔™≡ ─ │ 27 ╩ ≤⇔≡ ⅎ≡

⅔╡⁸ ≢─ ≤│⌂╢⅜ ─ ╩ ∆╢↓≤⅜ ╩ ∆╢

≢─ ≤ ⅎ≡™╢⁹∕─√╘⌐│ ─ ⅜ ≢№╢√╘⁸

└≤╡─ ┼─ ─ ⅜ ≤⌂∫≡ↄ╢⁹ ┼─

─ ╩ ⇔√ ≢ ⅜™⅛⌐ ↕╣≡™ↄ⅛─

╩ ⌐ ⇔⌂⅜╠ ⌂ ≡╩ ∟ ↑≡™⅝√™⁹FD ≤ SD ─ ╩

⌐ ╘⌂⅜╠ ─ ╩ ╡ →≡™↓℮≤ ⅎ≡™╢⁹ 

ợ й⌐≈™≡─  

(1) ─ ⌐ ≤ ⌐≈™≡ ⇔≡™╢ ⁹ 
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─  

 

 ⌐≈™≡│ ─ ╩ ↑┌ 3 ⌐╦√╡ │

⇔≡™╢ ≢№╢⅜⁸ ≢│ ─Ᵽꜝfi☻╩≤╢↓≤⅜ ⇔™ ⅜

™≡™╢⁹ │ ⁸ ⁸ ◖fiⱧꜙכ♃ ⁸

⁸ ╩ ∆╢⅜⁸ ≤ ─ │ ─ ⅜

≢⅝≡™⌂™ ⅜ ™≡⅔╡⁸↓╣╠ ┼─ ⅜ ™≡™╢⁹

⌐⅔™≡╙ ─ ─√╘─ ⁸

─ ≤ ⅜ ╠╣⁸⅞╡⅞╡ ⅜ √╣≡™╢ ≢№╡⁸ ─√╘

⌐│ ╩ ╢ ─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

 ─ ≤ ╩⇔√ ≤⇔≡ ╙ ⇔≡™ↄ ≡≤⇔≡

─ ╛ ─ │ ∫≡⅝√⅜⁸ ⅜ ≠™≡⅝≡⅔╡⁸ ⌐

≤⌂╢─│╛│╡ ─ ≢№╢⁹ ≤╙⌐ ה ─ ╩

↕⌂↑╣┌ ─ ≢↕ⅎ ⇔™↓≤⌐⌂∫≡ↄ╢≤ ⅎ≡™╢⁹ 

 ∆⌂╦∟ ⌐⅔™≡ ─ ⌐ ↑√ ╩ ∟⁸ ≢⅝╢

│ ╩ ⇔≡ ─ ╩ ⇔≡↓─ ╩ ╡ ∫≡™ↄ⇔⅛⌂ↄ⁸

∕─ ╛ ─ ≡⌂™ ⌐⅔™≡│ ─ ⌐ ⇔ ⇔™ ╩∑↨╢╩

⌂ↄ⌂∫≡⅝≡™╢⁹ 

 ⌐⅔™≡│ 28 ⅛╠ ─ 5 ─ ⅜│⅛╠╣

╢↓≤⅜ ╕∫≡⅔╡⁸╕√ ─☻כ◖ ⌐ ↑√ ⅜ ╘╠

╣⁸ ⇔√ ╩ ⇔≢╙ ↕∑╢ ╩ ∫≡™╢⁹╕√⁸ ─ ╙

⇔≡™╢⁹ 

 │ ↓≥╙ ⌐ ∆╢↓≤╩ ⌐ ╣⌂⅜╠╙⁸№ↄ╕≢╙

─ ╩ ∆╢ ≤⇔≡─ ⅝ ╡╩ ⇔≡™╢≤↓╤≢№╡⁸ ⅛╡

─ ⅔╟┘ 3 ┼─ ╩ ℮₈└╟↓◒ꜝⱩ₉─ ⌂≥≢⁸

≤─ ╩ ∫≡™╢⁹ 

 │ 28 ⅛╠ ─ ╩ ↑⁸ ⌐

↑≡─ ╩ ╘≡™╢⁹ ─ ⅜☻כ◖ ↕╣╣┌⁸ ≤

⇔≡ ≤ ╩ ∑ ≈ ─ ⅜ ≢⅝╢⁹ 

 ◖fiⱧꜙכ♃ ≢│⁸ ⅜ ⅛╠ⱪ꜡◓ꜝⱵfi◓ ╩

∆╢ ⌐ ∫≡™╢↓≤╩ ⇔≡⁸╟╡ ⌂◌ꜞ◐ꜙꜝⱶ⌐ ⇔√

╩ ℮≤≤╙⌐⁸ ℮™≥כ◦ꜝ♥ꜞ ─ ≢↔ↄ ⌂ ≤⇔≡

⇔≡™╢ ICT ≤⇔≡─ ⇔™ ╩ ⇔≡™╢⁹ 

 ≤ ⌐⅔™≡│◐ꜗfiⱤ☻⅜ ╣≡⅔╡⁸ ₁

─ ™ ⌐№╢⅜⁸ ⌐⅔↑╢ ╛ ⌂≥─ ╩ ╘⁸

─ ╩ ⇔≡ ⌐ ↑√ ╡ ╖╩ ∫≡™⅝√™⁹ ─ ⁸

─ ╛ ─ꜟ♫כꜗ☺ ⌂≥ ─ ╛ ⌐ ™ ™≡ ╩

↑√ↄ⌂╢▪ⱷ♬♥▫ ─ ⌂≥⅜ ⌐ ⌐⌂∫≡ↄ╢≤ ℮⅜⁸2018

╛ ⁸ ─√╘─ ה ─ ⌐╟╢◖☻♩─ ⁸ ≡

↑⌐ ↓∫≡™╢ ─ ⌐╟╢☿◐ꜙꜞ♥▫◖☻♩─ ⌂≥⌐ ≢⅝╢╟
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℮ ≤⇔≡─ ╩ ℮∆╢√╘ⱷꜞⱢꜞ╩≈↑√ ─ ⌐╟╡

╩ ⇔⌂⅜╠↓─ ⌐ ⇔≡™↓℮≤ ⅎ≡™╢⁹ 

(2) ─ ╛ ⅜№╡⁸ ─ ─ ╘╢↓≤⅜ ≢⅝⌂™ ⁹ 

 ⌂⇔ 
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ₒ к ꜞכ♄כ◦♇ⱪ≤●Ᵽ♫fi☻ₓ 

Ẽ к─ ה ─  

 │ ╩ ⇔⁸ ╩ ⇔≡⅔╡⁸ ─ ╘╢≤↓╤⌐

╟╡ ─ ─ ⌐╟╡ ↕╣≡™╢⁹ ⌐ √∫≡│ ─ ⅔╟┘

ה ╩ ⇔⁸∕─ ─√╘⌐ ╩ⱪ♇◦כ♄כꜞ⌂ ⇔⌂⅜╠

─ ⌐ ⇔≡™╢⁹ 

 │ ⅜ ⇔⁸ ≤⌂╡⁸ ה ╩│∂╘ ⌂ │ ⌐ ≠

™≡ ≡ ↕╣≡⅔╡⁸ ⌂ ⅜⌂↕╣≡™╢⁹ 

 │ ─ ⌐╟╡ ↕╣≡⅔╡⁸ ─ ⌂ ⌐≈™≡─ ╩

⇔⌂⅜╠⁸ ─ ╩ ↄ ⇔⁸ ─ ╘╢≤↓╤╩ ⇔⌂⅜╠↕

╕↨╕⌂ ╩ ⇔≡™╢⁹ │ ≤ ⅜ ↕╣≡⅔╡⁸╕

√⁸ ⅜ ╩ ⇔≡™╢↓≤╙№╡⁸ ⌐⅔↑╢

⌐╦√╡ ╩ ⇔≡⅔╡⁸ ⌂ ⅜ ה ≢⅝╢ ⅜ ↕╣≡

™╢⁹ 

 ─ ╘╢≤↓╤⌐╟╡ ╩ ⌐ ∫≡⅔╡⁸ ה

─∆═≡─ ⅜⌂↕╣≡™╢⁹ 

 ─ ─ ⌐≈™≡│⁸ ⌐ ⅜⌂↕╣≡⅔╡⁸

⌂ │⌂™ ≢│№╢⅜⁸ ─ ה ⌐⅔™≡ ─

─ ─ ⅜ ≢№╢≤ ⅎ≡™╢⁹ ─ ≤ ─

⌐ ⇔≡ ╛ ∑⌠ ⅜ ⇔⌂™╟℮⌐ꜞ☻◒ⱴⱠ☺ⱷfi♩ ≤

╩ ⅎ≡™ↄ↓≤⅜≢⅝╢╟℮ ⇔≡™⅝√™⁹↕╕↨╕⌂ ╩ ∂√

≤⇔≡─ⱷfi♃ꜟ ─ ╩ ╢⌂≥⁸ ─ ⅜≥─╟℮⌂ ≢

╙ √∑╢ ≠ↄ╡╩∆∆╘√™⁹ 

 

-ⱴ кכ♥ A ─ꜞכ♄כ◦♇ⱪ  

[  к- A- 1 ─ ─ ⅜ ⇔≡™╢⁹]  

Ẽ к- A- 1─ ה  

β ─ ╩ ⇔≡⁸ к- A- 1─ ה ╩ ™⁸(a) ┘(b) ∆

╢⁹ 

⌐ ╢ ה ─√╘─  

   (1) │⁸ ─ ╩ⱪ♇◦כ♄כꜞ⌐ ⌐ ⇔≡™╢⁹ 

    ᵑ │⁸ ─ ┘ ה ╩ ⇔⁸ ─ ⌐ ≢⅝╢

≢№╢⁹ 

    ᵒ │⁸ ╩ ⇔⁸∕─ ╩ ⇔≡™╢⁹ 

    ᵓ │⁸ 2 ⌐⁸ ─ ╩ ↑ ─ ╩

√ ┘ ─ ⁸ ⁸ ┘

╩ ⌐ ⇔⁸∕─ ╩ ╘≡™╢⁹ 
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   (2) │⁸ ─ ⌐ ≠™≡ ╩ ⇔⁸ ─

≤⇔≡ ⌐ ⇔≡™╢⁹ 

    ᵑ │⁸ ─ ╩ ⇔⁸ ─ ─ ╩ ⇔≡™╢⁹ 

    ᵒ │ ⅜ ⇔⁸ ╩ ╘≡™╢⁹ 

    ᵓ │⁸ ⌐ ∆╢ ╩ √⇔ ╩ ∫≡™╢⁹ 

    ᵔ │⁸ ─ ─√╘⌐⁸ ─ ⌂ ╩ ⇔≡™╢⁹ 

    ᵕ │⁸ ─ ⌐ ∆╢ ⌂ ⅜№╢↓≤╩ ⇔≡™╢⁹ 

    ᵖ │⁸ ┘ ⌐ ⌂ ╩ ⇔≡™╢⁹ 

   (3) │ ⌐ ≠⅝ ⌐ ↕╣≡™╢⁹ 

    ᵑ │⁸ ─ ─ ╩ ⇔⁸∕─ ─ ⌂ ⌐≈™≡

┘ ╩ ⇔≡™╢⁹ 

    ᵒ │⁸ 38 ─ ─ ⌐ ≠⅝ ↕╣≡™╢⁹ 

    ᵓ 9 ┘ ─ ─ │⁸ ⌐ ↕╣

≡™╢⁹ 

(a)   

 │ ─ ╘╢≤↓╤⌐╟╡⁸ ─ ─ ⌐╟╡ ↕╣⁸

╩ ⇔⁸∕─ ╩ ⇔≡™╢⁹ ≢│ ⅜ ╩ ⇔≡

™╢↓≤╙№╡⁸ ⌐⅔↑╢ ה ┘ ⌐ ∆╢ ╩

⌐ ה ⇔≡⅔╡⁸ ה ≤ ⌐ ה ≢⅝╢ ⌐№╢⁹ ─

⅔╟┘ ה ⅜ ↕╣√ ⅜ √╣≡™╢⅛╩ ⇔⌂⅜

╠ ╩ⱪ♇◦כ♄כꜞ⌐ ⇔≡⅔╡⁸ ─ ⌐ ≢⅝╢ ╩ ⇔≡

™╢⁹ י2ִ ⌐ ⅜ ↕╣⁸ ─ ╩ ↑⁸ ⅜

↕╣╢⁹ ┘ ─ ⁸ ⁸ ┘

⅜ ↕╣╢╕≢⌐│ ─ ⅜ ↕╣⁸ ⇔™ ╩ √

≢ ⅜ ╪≢™ↄ⁹ │ ≢─ ─ ⌐ ⌐ ⇔⁸

╩ ╘≡™╢⁹ 

 │ ⌐ ≠⅝ ╩ ⇔⁸ ∆╢⁹ │ ⅜

≤⌂╡⁸ ה ⁸ ה ⌐≈™≡─ ⁸ ─ ה ┘ ╩

⇔⁸ ≤ ╩ ╡⌂⅜╠ ⌂ ╩ ∫≡⅔╡⁸ ⌐

∆╢ ╩ ∆═ↄ ─ ⌐ ╘≡⅔╡⁸ ℮═⅝≤↓╤─ ⌐≈™≡╙

⇔≡™╢⁹ 

 ╕√⁸ │ ╩│∂╘≤⇔≡ ╛ ─ ─

─ ⌐ ⇔⁸ ⌐ ⌂ ⌐ ╘≡™╢⁹ 

 │ ─ ⌐ ∆╢ ⌂ ⅜№╢↓≤╩ ⇔⁸ ─

╘╢≤↓╤─╙─╩ ⌐ ⇔⌂⅜╠ ─ⱱכⱶⱭכ☺ ⌐⅔↑╢ ╩

∫≡™╢⁹ ⌂ ─ ╛ √⌂ ⌐ ⇔√ ה ╩ ⇔⌂

⅜╠⁸ ≤ ⌐ ⇔ ™⁸ ≤⇔≡─ ╩ ⇔≡™╢⁹ 

 │ ─ ⌐ ≠⅝ 5 7 ≤ ╘╠╣≡⅔╡⁸ ─ ╩

⇔⁸ ─ ⌂ ⌐≈™≡─ ╩ ⇔⌂⅜╠⁸∕─ ⅔╟┘ ╩╙
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∫≡ ⌐ √∫≡™╢⁹ 9 ─ │ ⌐ ↕╣≡™╢⁹ 

(b)   

 ≢│ ╩│∂╘≤⇔≡ ─ ╩ ↑⁸ ⌐ ─ ⌐

∆╢ ╩ ∫≡™╢⅜⁸ ∞↑≢│⌂ↄ ⌐ ╦╢ ╛ ─ⱷ

fi♃ꜞ♥▫─ ⌂≥↕╕↨╕⌂ ≢─ ה ╙ ⌐⌂∫≡™╢⁹ ─

╩ ∆╢√╘⌐╙ ─ →≤ ─ ╩ ╢√╘─

≠ↄ╡╩ ∫≡™⅝√™⁹╕√⁸ ─ ⌂≥⌐≈™≡│

⌐ ∫≡™ↄ↓≤⌐⌂∫≡™╢⅜⁸ ⌐ ∆╢ ─ ╛ ─ ╩

↑ ≢─ ⌐ ╘⁸ ─ ⅔╟┘ ה ─ ╩

⌐ ╘≡ ─ ⌐ ⇔≡™ↄ ⅎ≢№╢⁹ 

Ẽ ♥כⱴ к- ─ⱪ♇◦כ♄כꜞ─   

 │ 37 ─ ⌐ ™⁸ ╩ ⇔≡∕─ ╩ ⇔≡™╢⁹

ה ─ ╛ ⁸╕√

─ ─ ─ ⌐ ⇔⁸ ─ ╩ ↑⁸ ⌐ ─

⌐ ∆╢ ╩ ∫≡™╢⅜⁸ ∞↑≢│⌂ↄ ⌐ ╦╢

╛ ─ ⌐╟╢ ⌂≥ ⌐╦√╢ ⅜ ∆╢ ≤⌂∫≡™

╩ⱪ♇◦כ♄כꜞ⁸╘√─⧵⁹╢ ⇔ ↑╢√╘─ ⌐ √╢ ─

⅜ ⅜∟≤⌂∫≡™╢─⅜ ≢№╡⁸↓─ ⌐ ≢⅝╢ ─ ⅜

≤⌂∫≡™╢⁹↓─ ╩ ℮↓≤⌐╟╡ ⌐ ∆╢ ─ ╛

─ ╩ ℮↓≤⅜ ≤⌂╡⁸ ≢─ ⌐╙ ⅝⌂ ╩ ⅎ╠

╣╢↓≤⌐⌂╢≤ ℮⁹ 

22.   

56. ─ 28 5 1  

57. ⇔ 25 27  

58. 25 27 ⁸59.  

-ⱴ кכ♥] B ─ꜞכ♄כ◦♇ⱪ]   

[  к- B- 1 ╩ ∆╢√╘⌐ ─ ─

⅜ ⇔≡™╢⁹]  

Ẽ к- B- ─ ה  

Ẽ ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

   (1) │⁸ ─ ╩ⱪ♇◦כ♄כꜞ⌐ ⇔≡™╢⁹ 

    ᵑ │⁸ ─ ≤⇔≡⁸∕─ ≤ ⌐⅔™≡⁸ ─

╩ ⇔≡ ⌂ ╩ ∫≡™╢⁹ 
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ᵒ │ ⅜ ≢⁸ ⅜ ╣⁸⅛≈⁸ ⌐ ⇔ ╩ ∆╢≤ ╘

╠╣╢ ≢№╢⁹ 

ᵓ │ ─ ⌐ ≠ↄ ╩ ⇔⁸ ─ ה ⌐ ↑≡

⇔≡™╢⁹ 

ᵔ │ ⌐ ≠⅝ ↕╣⁸ ─ ⌐ ╘≡™╢⁹ 

   (2) │⁸ ╩ ─ ⌐ ≠™≡ ⇔⁸ ─ ─

≤⇔≡ ⌐ ⇔≡™╢⁹ 

  ᵑ ╩ ≤⇔≡ ⌐ ⇔≡™╢⁹ 

ᵒ │⁸ ⅜ ╩ ═╢ ╩ ⌐ ⇔≡™╢⁹ 

ᵓ │⁸ ⌐ ≠⅝ ╩ ⇔⁸ ≤ ≢ ∆╢

⅜№╢ ⌐│⁸∕─ ╩ ⇔≡™╢⁹ 

ᵔ ─ ╩ ⇔≡™╢⁹ 

ᵕ │⁸ ┘ ≈─ ⌐ ∆╢ ╩ ∆╢⁹ 

ᵖ │ ─ ⌐ ─ ╩ ⇔⁸ ⌐ ≠™≡

⌐ ⇔≡™╢⁹ 

(a)   

 │⁸₈ ₉⌐ ≠⅝ ⌐⅔™≡

─ ⌐ ╩ ⌐ ⁸ ⌐⅔™≡ ה ↕╣╢⁹ 

 ─ │ ╛∆ ─ ⌐№√╡⁸

≤⇔≡ ⌐ ⁹ ⅛╠│ ╩ ⁸ 18 ⌐│

⌐ ⇔ 25 ╟╡ ─ ⌐№╢⁹╕√⁸

─ ─ ╙ ⇔ ╩ ∆╢↓≤⌐╟╡ ◘▬♪⌐ ∫√

⌐ ╩ ™≢™╢⁹ 

 │ ⁸ ≤ ⌐ ╦╡ ⇔≡ ─ ⌐⅔™≡

⌐╦√╡ ╩ ℮⇔≡⅝√ ╩ ⅛⇔⁸47 ─ ↕≢ ⌐ ⇔√⁹

│ ≢ ⅛╠─ ╙ ↄ⁸╕√ ─ ⅎ╩ ∆╢ ╙ ⇔╕∏

╩ⱪ♇◦כ♄כꜞ╢№ ⇔≡™╢⁹ ⁸ 25 ╟╡₈ ☿fi♃₉כ

╩ ⇔⁸ ╛ ╩ ⇔≡ ─ ╩ ⌐ ∆╢ ⌐

ⅎ╢≤ ⌐⁸ ─ ⌐╟╡ ↕╣√₈ └╤↕⅝

◖fi♁כ◦▪ⱶ₉⌐╙ ⌂ ╩ ⇔╕⌂™⁹↓─╟℮⌂ ─ │

─ ⌂ ╩ ⇔⁸ 25 ⌐│ ─ │ כⱴכⱤכ☻─

◔♇♩─ ⌐╟╡ ↑─₈ ⌐≈™≡⁸ ⌐≤╡ↄ╙℮⁸꜡◖

⸗♥▫Ⱪ ₉╩ ⁹ ≢│ ≢№╢ ⌐⅔™≡ ≤ ╩ ≤⇔

√₈ⱴ◙ꜞכ☼ ₉⌐╟╡ ↄ─ ⌐╟╡ ╩ √⁹ 

 │⁸₈ 37 ₉⌐╟╡ ↕╣⁸₈

₉⌐ ≠⅝ ⅜ ≤⌂╡ ⌐ ⌂ ╩ ⁸ ⇔≡™╢⁹

│ 1 ╩ ≤⇔ │ 8 ⌐ ≠⅝ ⇔ ⌐ ⇔≡™╢⁹ 

 ≢│₈ ─ ₉₈ ה ─ ₉₈ ─ ↑ ╣ ₉

⅜ ⌐ ↕╣∕─ │₈ ₉⌐ ┘≈ↄ⁹ ⌐│₈ ─ ─
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₉┼≤≈⌂⅜╢╙─≤ ⇔≡™╢⁹ 

 │ ─ ⌐ ─ ╩ ⇔⁸∕╣∙╣─ ⌐ ≠⅝ ⌐

⇔≡™╢⁹ │ ⌐⅔™≡ ↕╣≡™╢⁹ 

(b)   

 │ ה ⌐ ╢ ─ ╩ ⇔≡™≡⁸ ─ ™ ╙™

≡ ─ ה ⌐ ╩ ╓∆↓≤⅜№╢⁹⇔⅛⇔⁸ ⌐ ╡⅜№╢√

╘⌂⅛⌂⅛ │ ⇔™⁹ 

 ─ │ ≢ ⌂™ ⅜ ╦↕╣⁸ ₁⌂ ⌐ ⌐ ╡

╗ ─ ╩ ╖ ╢↓≤⅜≢⅝╢⅜⁸ │ ─ ╛ ⅜

≢⅝≡™╢↓≤╙№∫≡⅛╛╛ ⅜ ⌂ ⅜№╡ ⌐⅔™≡╙ ─

⌂ ╩ ⇔≡™⅝√™⁹ 

Ẽ к- ─ⱪ♇◦כ♄כꜞ─   

 │ ⌐ ⇔≡ ∆╢ ╠⁸ ─√╘─ ⁸

⁸ ⌂≥⁸ ≢─ ╙ ∫≡™╢⁹↕╠⌐ ⁸ ╛

●▬♄fi☻⌂≥╙ ⅎ≡⅔╡⁸ ─ ⌂≥╩ ╘≡ ⅜ ⅛≈

⌐╦√∫≡™╢⁹ ─ ⌐≈™≡ ⅎ≡™⅝⁸ ╛ ⅜ ⅛

⌐⌂╠⌂™╟℮⌂ ╩⇔≡™⅛⌂↑╣┌⌂╠∏⁸ ⌐ ╩ⱴⱠ☺ⱷfi♩≢⅝╢

≠ↄ╡╩ ∫≡™⅛⌂↑╣┌⌂╠⌂™⁹ 

⌂⇔ 

60. ─ ⁸61. 25 27 )  

62. ─ 25 27  

-ⱴ кכ♥ C ●Ᵽ♫fi☻  

 к- C- 1 │ ─ ⌐ ≠™≡ ╩ ∫≡™╢⁹   

Ẽ к- C- 1─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

   (1) │⁸ ─ ┘ ─ ⌐≈™≡ ⇔≡™╢⁹ 

   (2) │⁸ ─ │ ─ ⌐≈™≡⁸ ⌐ ⇔≡ ╩

═≡™╢⁹ 

   (3) │⁸ ─ │ ─ ⌐≈™≡⁸ ⁸ ╩

⇔⁸ 2 ⌐ ┘ ⌐ ⇔≡™╢⁹ 

(a)   

 │⁸ ⌐ ╘╠╣√ ╩ ⇔≡™╢⁹ ⁸ ⌐│

⇔≡⅔╡⁸ ─ ╛ ─ ⌂≥─ ⌐ ⌂ ╩
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ↄ ⇔≡⅔╡⁸ ה ╩│∂╘≤⇔√ ⌂ ⌐≈™≡│ ⌂ ╩ ═⁸

⇔√ ⌐⅔↑╢ ⌂ ╩ √⇔≡™╢⁹ ⌐≈™≡│ ≤

─ ╙│⅛╡⁸ ה ─ ≢│⁸↕╕↨╕⌂ ⅛╠─ ⅜ ╦

╣⁸∕─ ╩ ╕ⅎ√ ≢ ⅜ ↕╣⁸ ⁸ ⌐ ↕

╣≡™╢⁹ 

 ─ ⌐≈™≡│ ─ ╘─ ╡⁸ ⌐ ∫≡ ⌐ ╦╣≡

™╢⁹ ─ ╛ ─ ⌐≈™≡ ⌂ ╛ ⅜№╡⁸ ⌂ ╩

∫≡™╢⁹ ⅜ ∆╢ ─ │ ─ⱷfiⱣ⁸╘√╢№╙≢כ

─ ─ ╛ ╩ ⇔⁸╕√ ─ ╩ ↄ ⇔≡™╢√╘⁸

⌐ ╠╣√ ╩ ═╢↓≤⅜≢⅝≡™╢⁹ 

 ≤ ⌐≈™≡│ ─ ─ ⌐ ⅛⌂ ⅜ ╦╣√ ≢

⅜ ≡╠╣≡⅔╡⁸ ≤ ╩ ⇔⁸ ─ ╩ ∟⌂⅜

╠≥─ ┼ ⇔≡™ↄ⅛╩ ⇔⁸ ⌂ ─ ⁸ ⌂ ⅜ ╦╣≡

™╢⁹ 

(b)   

 ─●Ᵽ♫fi☻⌐ ⇔≡│ ─≤↓╤ ⅜ ≤⌂╡ ─ ⅜

╦╣⁸ │ ⌂ ╩ √⇔⁸ ⌐╟╢ ⌂ ╩ ↕∑

⌂⅜╠ ⌂ │ ⅎ≡™⌂™ ⌐№╢⁹ ╙ ₁⌂ ⅜ ⌐ ≢⅝╢

╩ ⇔⌂⅜╠ ╩ ⇔≡™ↄ≈╙╡≢№╢⁹ 

 ⇔⁸ ╘╠╣≡™╢ ╛ ∆═⅝ ⅜ ה ⌐╦√∫≡™╢

√╘⁸ ≤⇔≡─ ╩ ≈↓≤─⌂™╟℮⌐⁸ ⌐ ╩ ⇔⌂⅜

╠ ⌂ ⅜≢⅝╢╟℮ ↑≡™⅝√™⁹ 

 к- C- 2 │ ─ ⌐ ≠™≡ ⇔⁸ ╩ ╘

─ ≤⇔≡ ⌐ ⇔≡™╢⁹   
 
Ẽ к- C- 2─ ה  

β ─ ╩ ⇔≡⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

   (1) │⁸ ─ ─ 2 ╩ ⅎ╢ ─ ╩╙∫≡⁸ ⇔≡™╢⁹ 

   (2) │⁸ 42 ─ ⌐ ™⁸ ⇔≡™╢⁹ 

(a)   

 │ ─ ─℮∟⅛╠ ↕╣√ ⅜ 7 ⁸ ─ ∆╢ ╩

⇔√ ≢ 25 ─╙──℮∟⅛╠ ↕╣√ ⅜ 1 ⁸ 4 ⁸ ⌐

№╢ ─℮∟⅛╠ ↕╣√ ⅜ 4 ─ 16 ≢№╡⁸ ─ ─ 2 ╩

ⅎ╢ ─ ≢ ↕╣≡⅔╡⁸ ⌐≈™≡╙ ≤⌂∫≡™╢⁹ 

 40 ─ ⌐ ™⁸ ⁸ ⅔╟┘ ⌂ ─ ⌐ ∆╢
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╛ ⁸ ─ ⌂≥─ │∆═≡ ≢ ╩ ⇔√ ≢

⅜ ↕╣⁸ ≢│ ⌂ ╩ ↕∑√ ⌐ ─ ⅜⌂↕╣≡™╢⁹

⅜ ∆╢ ─ │ ─ⱷfiⱣ⁸╘√╢№╙≢כ ─ ─

╛ ╩ ⇔⁸╕√ ─ ╩ ↄ ⇔≡™╢√╘⁸ ⌐ ╠╣

√ ╩ ═╢↓≤⅜≢⅝≡™╢⁹ │ ─ ⌐ ≠™≡ ↕╣≡

⅔╡⁸ ─ ≤⇔≡ ⌐ ⇔≡™╢⁹ 

(b)   

 │ ⌐ ↕╣≡⅔╡ │⌂™≤ ⅎ╢⁹ ╙ ⌂ ╩ ╡

╣⌂⅜╠⁸ ₁ ⇔ↄ⌂∫≡™╢ ╩ ╡ ⅎ⁸ ⇔√ ⌐ ∆╢√

╘─ ⌂ ≤⇔≡ ⇔≡™ↄ╟℮ ╩ ↑≡™ↄ⁹√∞⇔⁸ ─ ╩

ↄ ⇔≡™╢√╘⁸♀꜡ⱬכ☻≢─ ╛ ╙ ⌂ ─ ≢│ ⌐⌂

∫≡ↄ╢╙─≤ ╦╣╢─≢⁸ ─ ⌐ ╦╣⌂™ ─▪▬♦▪╙ ⌐ ⅛

⇔≡™↑╢╟℮⌂ ≠ↄ╡╩ ⇔≡™⅝√™⁹ 

[  к- C- 3 ●Ᵽ♫fi☻⅜ ⌐ ⇔≡™╢⁹]   

Ẽ к- C- 3─ ה  

β ─ ╩ ⇔⁸ ה ╩ ™⁸(a) ┘(b)╩ ∆╢⁹ 

⌐ ╢ ה ─√╘─  

(1) ┘ │⁸ ה ⌐ ≠™√ ─ ≤ ╩⁸

─ ╩ ⇔⁸ ⌂ ⌐ ⇔≡™╢⁹ 

(2) ⇔√ ≤ ╩ ╛⅛ ⌐ ⇔≡™╢⁹ 

(3) ╩ ⌐ ⇔≡™╢⁹ 

(4) ⌂ ╩ ⌐ ⇔⁸ ╩ ≡ ⌐ ⇔≡™╢⁹ 

(5) ⁸ │⁸ ─ ┘ ╩ ⌐ ⇔≡

™╢⁹ 

(6) ─ ┼─ │ ≢№╢⁹ 

(7) ┘ ╩ ╗ ─ ≤ │⁸ ─ ⁸

⌐ ⌂ ⌐ ≠™≡ ⇔⁸ ⅛≈ ⌐ ⇔≡™╢⁹ 

(8) ─ ┘ ─ │ ≢№╢⁹ 

(9) ╩ ⌐ ⇔⁸ ╩ ≡ ⌐ ⇔≡™╢⁹ 

(10) ⁸ ─ ⌐ ≠⅝⁸ ╩ ⇔⁸

╩ ⇔≡™╢⁹ 

(a)   

 ─ ≤ ⌐≈™≡│ ─ ─ ╩ ≢ ⇔⁸

⅛⌂ ⅜ ╦╣√ ≢ ⌐ ↕╣≡⅔╡⁸ ≢│ ⌐ ≠

™≡⁸∕─ ≤ ╩ ⇔⁸ ─ ╩ ∟⌂⅜╠ ⇔≡™ↄ

┼─ ╩ ⇔⌂⅜╠ ⌂ ⌐ ⇔≡™╢⁹ ⇔√ ≤ │
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╛⅛⌐ ⌐ ↕╣⁸ ─ ─ ⁸ ⌂ ⅜ ╦╣≡™╢⁹ 

 ⌂ │ ⅛╠ ⌐ ↕╣⁸ ┼─ ⅜

⌂↕╣≡™╢⁹ ⁸ │ ─ ─═ 20 ⌐ ┬ ╩ ≡⅔

╡⁸ ─ ⅔╟┘ ╩ ⌐ ⇔≡™╢⁹╕√⁸ ─

│⁸ ─ ∞↑≢│⌂ↄ⁸ ⌐⅔™≡ ↕╣√ ⌐ ╛⅛⌐

≢⅝╢╟℮ ↑≡™╢⁹ 

 ⅔╟┘ ╩ ╗ ─ ≤ │ ≤ ⌐ ≠⅝⁸

╩ ⌐ ⌐ ╦╣≡™╢⁹ 

 │ ⇔≡™⌂™⁹ ⌐≈™≡│ ≤⇔≡ ─

⌐ ∆╢√╘─ │ ∫≡™╢⅜⁸ ≤⇔≡│№╕╡ ⇔≡™⌂™ ⌐

№╢⁹ ≤ ⌐ ⇔≡│ ⁸ ─ ⌐ ≠

⅝ ⇔≡⅔╡⁸ⱱכⱶⱭכ☺ ≢─ │ ⁸ ╩│∂╘ ≤

↕╣╢╙──∆═≡╩ ⇔≡™╢⁹ 

(b)   

 ●Ᵽ♫fi☻│ ⌐ ⇔≡™╢⅜⁸ ─ ╛ ה ─ ⌐ ∆

╢√╘─ ─ ⌐ ⇔≡│ ≤⇔≡│℮╕ↄ ⇔≡™⌂™ ⌐№╢⁹

─ ↑ ╣⌐ ⌂ ⅜ ╘⌂ↄ⁸ │⁸ ─╛╡ↄ╡╩⇔≡™╢

≢№╢≤™℮ ─ ⌐⌂⅛⌂⅛ ╖ ╪≢™↑⌂™≤™℮ ⅜№╢⁹ ⁸♀

꜡ⱬכ☻≢ ─ ╩ ™⁸ ⌐╙ ╩ ╣≡™⅛⌂↑╣┌⌂╠⌂™ ≢

№╢≤ ℮⁹ 

Ẽ ♥כⱴ к  ●Ᵽ♫fi☻─  

 2 ─ │∆═≡─ ⁸ ⌐ ⅛↕∏ ⇔⁸ ╛

⌂≥⌐ ⌂ ╩ ═⁸ ─ ⌐ ™√∞™≡™╢⅜⁸ ─ ╩ ≢

⌐ ∆╢ ⅜ ⌂™ ≢│⌂™⅛≤ ⇔≡™╢⁹ ≢│ ⅛≈

⌐╦√╢ ⅜ ⅎ≡™╢√╘⁸ │ ─ ╩ ⇔⁸╟╡ ⌂

⌐№√╡√™≤ ⅎ≡™╢⁹ 

⌂⇔ 

63. ─ 25 27 ⁸ 

64. 25 27  

Ẽ к ꜞכ♄כ◦♇ⱪ≤●Ᵽ♫fi☻─  

 │ ⁸ ⌐ ⇔≡ ⌐ ∆╢ ╛ ─ ⌐ ↑√

⅔╟┘ ─ ╩ ⇔⁸ ╩ ≡≡™╢⁹ ⁸ ╩

╗ ⌐ ⇔≡│ ─ ─√╘─╟╡ ⇔™ ≤ ╩ ╘

≡™ↄ⁹ 

 │ ╛ ⁸ ⌐ ↕╣╢ ⌐⅔™≡ ─ ╩ ╘⁸

─ ⌂™ │ ─ⱷfiⱣכ╩ ⇔⁸ ╩ ╘≡™ↄ⁹ 

 ─ │ ╩ ⇔ ⌐ ∫≡™╢⅜⁸ ∕─ ─ ≤⇔≡
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⌂╙─╩ ⇔⁸⸗♬♃ꜞfi◓ ╩ ∆╢⁹ 

ợ к⌐≈™≡─  

 (1)  ─ ≡™≈⌐☻ⱪ≤●Ᵽ♫fi♇◦כ♄כꜞ⌐ ⇔≡™╢ ⁹ 

   ⌂⇔ 

 (2) ─ ╛ ⅜№╡⁸ ─ ─ ╘╢↓≤⅜ ≢⅝⌂™

⁹ 

   ⌂⇔ 
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[ ]  

─ ╡ ╖⌐≈™≡ 

Â ─ 1 3 ⌐≈™≡ ה ─ ╩ ∆╢⁹ 

(a) ה  ╩ ⌐ ╩ ∆╢⁹ 

(b) ה  ╩ ⌐ ╩ ∆╢⁹ 

(c) ה  ╩ ⌐ ╩ ∆╢⁹ 

 

1  ⌐ ↑√ ⁸ ⁸ ─ ╩ ⇔≡

™╢⁹ 

(a)   

ᵑ ─  

 ⌐ ⇔√ ⅛╣√ ≤⇔≡ ⌐ ┼─ ה ╩ ∆

╢√╘⁸ ☿fi♃כ⅜ ≤⌂╡⁸ 10 ─ ╩ ⇔ ⇔

≡™╢⁹ 

│ ╩☼כ♬─ ⅎ√ ╛ ─ ╩ ⅛⇔√꞉כ◒◦ꜛ♇

ⱪ⌂≥ ⌐╦√╡⁸ ╦∏ ⇔≡™╢⁹ 

 ╕√⁸ ─ ≤⇔≡⁸ ─ ≢ ╩ⱴכ♥─≈ ⇔≡ ⇔⁸

╩ ╘╢√╘─ ╩ ⇔≡™╢⁹ 

 27 │⁸ ⁸ ⁸ ה╙≤ ─ 10 ─═ 187 ⅜ ⇔

√⁹ ⌐≈™≡│ ─≤⅔╡≢№╢⁹ 

 2015  

       

₈⅔™⇔™ ─⅔⅛∏╩ ╡╕⇔╞℮₉ 6 7  20  

≢№∕╓℮╦╠═℮√ 6 14  28  

≢ ⇔╗ ─ ┘ 7 26  29  

™≡ ╩ ⅎ╕⇔╞℮ ☻◒◄▪☻♥♇ⱪ⌐ ⇔≡╖╕∑╪⅛  6 20  12  

─√╘─◒♇◐fi◓꜠♇☻fi   

LetõsTry!Ɽכ▫♥כⱷ♬ꜙכ╙ ╡≢ᾆ 

8 1  16  

╡⅛╠ ┬ ╡─⌠ↄ╙╡ 

⌂▪꜠fi☺ ╩ ∫≡╖╟℮  

11 7  8  

ⱴ♫כ    ⌐ ↄ ─ⱴ♫כ  11 28  17  

╩─∙™≡╖╟℮  

╩ ⅎ √∟⅜ ∫≡™╢₈ ⇔™↓≤₉∫≡⁸ ⌐ ⇔™─  

11 28  12  

≢ ⇔╗⅛╠∞╩ ∫√ ┘ ≡─╛↕⇔™  12 6  28  

ⱪꜞfi♩ ╩ ∫≡╖╕∑╪⅛ ♅▼♇◒  

6 20  

7 11  

11 28  

6  

6  

5  

ᵒ ─  

 ≤≤╙⌐ ה ─ ⁸ ─ ≤⇔≡⁸ ⌐ ∂≡

╛ ╩ ∆╢ ╩ ⇔≡™╢⁹ 
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 │⁸ ⅛╠─ ─№∫√₈ ≢◒♇◐fi◓ ₉╩ ⇔≡™╢⁹ 

ᵓ ─  

 23 ⅛╠ ⇔≡™╢ ─ ─ ≤⇔≡⁸╕√

ה ⌐ ∆╢ ה ╩ ⌐ ∆╢ ≤⇔≡⁸ 5 

324 ╩ ≤⇔≡⁸ ꜟ◌☺כꜙⱵה ╩ ⇔≡™╢⁹ ₁ ⌐

⌐ ⇔⁸ ⅛╠ ה ה ה ─ ⌂≥⁸ ⅛

╠ 70 ─ ⅜№∫√⁹ 

 ⌐ ≠™√ ╩▪fi◔כ♩≢ ∆╢↓≤⌐╟╡⁸ │ ╩ ∆

╢↓≤⅜≢⅝╢≤≤╙⌐⁸ ┼─ ⅝⌂ ╖⌐⌂∫≡™╢⁹ 

 ╕√⁸ ╩ ⌐ ⇔≡™╢₈◌Ⱪⱨ₉☼כ─ ─╙≤⁸ ≢

↕╣≡™╢ ─ ─ ≤⇔≡ ≢─ ╩

⇔≡™╢⁹ ≤ ↑ ─ ╩ ─♩♇◔כⱴכⱤכ☻⁸™ ™ ⌂

≥ ─ ╩ ≤⇔√ │ ─ ╩⅔⅔™⌐ ⇔≡™╢⁹ 

─ ╩ ⌐ ⇔≡╙╠℮ ─ ≤⇔≡ ⅝⌂ ╩ ∂≡™

╢⁹ 

(b)   

 ╛ ⌐╟∫≡│ ⌐┌╠≈⅝⅜№╢↓≤⅛╠⁸

─ ≤⇔≡ ⅛╠ ↕╣╢╟℮ ⇔≡ ⌂╢ ╩ ╠⌂↑╣┌⌂╠⌂

™⁹ 

 ╕√⁸ ─ ⅜ ⇔≡™╢↓≤⌐ ⇔≡│ ─ ⅜⁸

⇔≡™╢≤ ⅎ╠╣╢⁹ 

 ─ ⌐№√∫≡│⁸ ⌐ ╠╣╢╟℮⌐⁸ ─ ╩

⇔√▬ⱬfi♩│ ≢№╡⁸ ╩ ⌐ ╩ ∂≡™╢⅜⁸ ⌐№

√∫≡│ ⌂ ╙ ™↓≤⅛╠⁸↕╠⌂╢ ⅜ ≢№╢⁹ 

(c)   

⌐☼כ♬─  ⅎ╢ ╩ ∆╢√╘⁸ ☿fi♃כ≤

ה ⅜ ⇔⁸ ╩ ⇔⁸ ─ ╩ ∫≡™╢⁹ 

 ≤⌂╡⁸ ⌐ ⇔√ ╩▪Ⱨכꜟ∆╢ ≤⇔≡ ╩

≠↑⁸ ─ ≤╙ ⇔⌂⅜╠ ≡ ⁸ ⌐ ∆╢ ╩

≢№╢⁹╕√⁸ ⁸ ◦☻♥ⱶ ≤╙ ╩ ⇔⁸╟

╡ ⌂ ┼─ ╙ ∆╢⁹ 

 

2  ─ ⁸ ⁸ ┘ ≤ ╩ ∫≡™

╢⁹ 

(a)   

 ─ ─ ─ ⅛╠⁸◐ꜗfiⱤ☻╩ ≡⁸ ≥╙√∟╩│∂

╘≤⇔√ ↄ─ ≤ ⇔ ה ─ ╩ ⌐ ∆╢ ╡ ╖╩
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⌐ ∫≡⅔╡⁸ ⌐⅔↑╢ ─ │⁸ ─ ≤ ⌐≈⌂

⅜∫≡™╢⁹ 

 ─ ╛ │ ─Ⱳꜝfi♥▫▪ ⅜ ≢№∫√⅜⁸

─◘ⱳכ♃כ≤⇔≡ ≤ ∆╢ ⅜ ⅎ⁸╛╛ ∫ ╖

─ ⅜ ⌐ ↑√ ⌐ ╩ ∑ ╘√ ™ ≤⌂∫≡™╢⁹ 

ᵑ └╤↕⅝ ◖fi♁כ◦▪ⱶ┼─  

 │⁸ ─ ⅜ ⇔⁸ ⅜ ∆╢ ⌂ ⁸ ⌂

╛▪▬♦▫▪╩ ∆╢ ─ ╩ ⅛⇔⁸ ⌐ →≡™ↄ↓≤╩ ≤⇔√

₈ └╤↕⅝ ◖fi♁כ◦▪ⱶ₉⌐ ⇔⁸◦fiⱳ☺►ⱶ⁸

⁸ ▬ⱬfi♩⌂≥ ₁⌂ ─ ⌐ ╦╡⁸◘ⱳ⁹╢™≡⇔♩כ 

ᵒ ┼─  

 ⌐⅔™≡ ⌂≥ꜝ▬ⱨ ─ ה ╩ ℮ ╠

⅜ №╢™│ ₁─ ⌐⅔™≡ ╡ ╪≢⅝√ꜝ▬ⱨ ≢─ ╡ ╖⌐≈™≡⁸

≤⌂∫≡ ⇔≡ ╡ ╗√╘⁸ ─ ≢ ↕╣√ ⌐

⇔⁸ ─ ⌐ ∆╢√╘⁸ ─ ⁸

─ ─ ⁸ ─ ╛ ─ ⁸ ה ה ─

⌐ ⁸ ≤─ ╩ √╢ ≤⇔≡ ╟╡ ⇔≡

™╢⁹ 

 │⁸ ≤ ⇔⁸₈ ╩ ⇔√ ─

⌐≈™≡₉⁸₈ ♃◓ ⱨכ♪⸗♦ꜟ─ ₉─ ╩ ⇔⁸ ─

─√╘ ⇔≡™╢⁹╕√ ─ ♦◙▬fi╩ ⅜

∆╢⌂≥⁸ ₁⌂ ≢ ⌐ ⌐ ╦∫≡™╢⁹ 

ᵓ ≢─  

 ⅜ ≡⇔≥כ♃◒☿ ⇔≡™╢ ₈ⱥ꜡꜡₉ ⌐ ↕╣≡™╢

☻Ɑ₈☻כⱥ꜡꜡☻◒◄▪₉╩ ⌐⇔≡⁸ 27 │₈ ⇔⌐ⱴכ♥╩₉

√▬ⱬfi♩₈ ≢№∕╓℮╦╠═℮√₉⁸₈ ≢ ⇔╗ ─ ┘₉₈ ≢ ⇔

╗⅛╠∞╩ ∫√ ┘₉╩ ⌐ ⇔≡™╢⁹ ↄ ≤ ⇔⁸ ╩

∫≡⅔╡⁸3 ─ ≢ ═ 95 ℮∟ ≢─ 30 ⅜ ⇔≡™╢⁹ 

 ≢│⁸ ⁸╡╪↔ ⁸ ≠ↄ╡ ⁸ ≡ ⁸

⁸ ה ☿fi♃כ ≤ ⇔⁸ ⱨ▼☻♥

▫Ᵽꜟ╩ ⇔⁸ ─ ≤ ⌐ ⇔≡™╢⁹ 

 ≤ↄ⌐⁸ ─ ⅜ ℮ │ ≥╙⌐ ⇔≡ ⌐ ╩ ∫≡╙╠℮

≤⇔≡ ⅛╠╙ ™ ╩ ≡™╢⁹ 

ᵔ ה ה ─ ▬ⱬfi♩┼─  

 ╩ ≤⇔≡ ↕╣╢ ─▬ⱬfi♩┼ ⌐ ⇔⁸ ה

─ ⌐ ⇔≡™╢⁹ 

 │⁸a ╕≈╡ₑ⌐⅔↑╢ ─Ⱪכ☻┼─ ⁸
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ₐ№⅔╙╡ ≢ ╕≈╡ₑ≢─ ╛Ⱪכ☻ ⁸

ₐCross.Sₑ⌐⅔↑╢ⱨכ◖♪כ♩┼─ ⁸ 12 ≤ ⁸

≢ ∆╢ ≢№╢ⱥ꜡꜡☻◒◄▪◖Ⱶꜙ♬◔כ◦ꜛfi♂כfi

⌐╟╢₈ ⱨ▼☻♥▫Ᵽꜟ in ⱥ꜡꜡☻◒◄▪₉┼─ Ⱪכ☻ ⅔╟┘

⌐╟╢ ─ ⌂≥⁸ ⌐ ↨⇔√ ≤⇔≡ ⌐╦√╡ ⌂

╩ ∫≡™╢⁹ 

ᵕ ▪꞉₈כ  ╩ ⅎ ₉ 

 ≤ ⌐≥╙╩ⱴכ♥─≈≥└⅜ ⌐ ┬ ─ ≢№╢

Active Culture ▪꞉כ─ ≤⇔≡⁸ ⅜ⱨ□◦ꜞ♥⁸╡⌂≥כ♃כ

⁸ ≤ ⅜ ⇔ ⇔√₈  ╩ ⅎ ₉

╩ ⇔√⁹ 

 ↓─ │⁸ ─ ╛ ≤╙◖ꜝⱲ꜠כ◦ꜛfi∆╢╕≢ ⇔⁸

⅜ ⇔√₈ ⁸│₉כꜞꜝꜟכ◦ 8000 ⅜ ⌐ ↕╣⁸

─ ⌐╙ ↕╣╢⌂≥ ⌂ ≤⌂∫√⁹ 

 ↕╠⌐⁸ ⌐╟╢ ꜝ☺○ ╩ ∂≡ ⌐ ╠╣╢≤↓╤≤⌂╡⁸

─ ⅎ╢ ≤ ⌐ ⇔≡ ↄ─ ─ ╩ ╘╢⌐ ∫√⁹ 

(b)   

 ⌐ ≤─ ╩ ≈↓≤─ⱷꜞ♇♩╩ ∂≡™╢⅜⁸ ╛ ≤─

⌡ ™⅛╠⁸ ─ ⇔™ ╙№╡⁸ ≥─╟℮⌐ ╩⇔≡™ↄ⅛⅜ ≢

№╢⁹╕√⁸ ₁⌂ ≢ ╦╣≡™╢ ≤─ ⌐≈™≡⁸ ╩ ⇔⁸

≢ ∆╢╟℮⌐ ╘╢ ⅜№╢⁹ 

(c)   

 ⁸ ⁸ ⌂≥ ≤─ ⅜ ╩ √∆ ≢ ⌂

╩╙≈↓≤⅛╠⁸ ⁸ ╩ ≤⇔≡ ∆╢⌂≥⁸ ╛ ⁸

⅜ ∆╢ ╛ ╩ ∂≡⁸ ⌐ ⇔≡ ⅛╣√ ≤⇔≡⁸

╩▪Ⱨכꜟ∆╢ ╩ ⇔ ∆╢⁹ 

 

3  ┘ ⅜Ⱳꜝfi♥▫▪ ╩ ∂≡ ⌐ ⇔≡™╢⁹ 

(a)   

 ╛ ⅛╠Ⱳꜝfi♥▫▪─ ⅜№╡⁸ ⅜

≤⌂∫≡ ─ ╩ ⇔≡⅔╡⁸ │◌ꜞ◐ꜙꜝⱶ⌐ ─ ™

─ ⁸ ╩ ⇔⁸ │⁸ ─ ⅜№╡⁸ ⅜ ⇔≡™╢⁹ 

 ⇔√ ⌐ ⇔≡⁸ ─ ▪fi◔כ♩╩ ⇔⁸ ─Ⱳꜝfi♥▫▪

┼─ ╛ ─ ⌂≥─ ⌐ ╘≡™╢⁹ 

 ─Ⱳꜝfi♥▫▪ ─ ≤⇔≡⁸ ─ ╛ ▬ⱬfi♩┼─

⌂≥ ≤ ╦╢ ⅜ ↄ⁸ ╩ ⇔√ ╛ ⌂◖Ⱶꜙ♬◔

fi☻◐ꜟ⌐╟╡⁸ꜛ◦כ ⇔√ ⌐ ∆╢ ─ ╙ ≢⁸ ⇔≡
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╩ ↕╣╢ ⅜ ⅎ≡™╢⁹ 

 Ⱳꜝfi♥▫▪ ⌐ ∆╢ ⌐≈™≡│⁸ ⅜ ⇔≡™╢ ICT

◦☻♥ⱶ─ ꜟכ♠ yammer ─ ╟╡ ↕╣≡™╢⁹ 

(b)   

ꜟ◒כ◘  ⌐╟╢ ╛Ⱳꜝfi♥▫▪ ┼─ │№╢⌐╙⅛⅛╦╠∏⁸

◌ꜞ◐ꜙꜝⱶ╛ ─ ⌡ ™⅛╠⁸ ⌐ ⅎ╠╣⌂™ ╙ ↄ⁸

⌐│ ⅜ ╦╣≡™╢ ⌐Ⱳꜝfi♥▫▪ ╩ ℮↓≤⅜ ≤⌂∫≡™╢ ≢⁸

⇔╛∆™ ≠ↄ╡⅜ ─ ≢№╢⁹ 

 ─ ┘ ⌐╟╢ ⁸Ⱳꜝfi♥▫▪ ⅜⁸∕─ ─ ╩

╘╢≤≤╙⌐⁸ ≢ ╘╠╣╢ ⌐≥─ ⇔≡™╢⅛≥℮⅛

╩ ℮↓≤╙ ≤ ⅎ╠╣╢⁹ 

 ─ ╩ ⅛⇔√Ⱳꜝfi♥▫▪ ⅜ ™↓≤⅛╠⁸ ⌐⅔↑╢

┼↕╠⌐ ↕∑╢↓≤╙ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(c)   

 Ⱳꜝfi♥▫▪ ─ ⌂ ╩ ⇔≡™╢─│⁸ ─╖≢№╡⁸

▪fi◔כ♩─ │ ⁸ ≤╙ ⌂ ⅜№╢√╘⁸ICT ◦☻♥ⱶ

╩ ⇔⁸Ⱳꜝfi♥▫▪ ─ ╩ ⇔⁸Ⱳꜝfi♥▫▪ ┼─

╩ ↕∑╢╟℮⌐ ╘╢⁹ 

⌂⇔ 

16.AC ─ 25 27 ⁸ 

43. 25 27  

 

 


