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─ ≤∕─  

│ B₈ ⌐⅔↑╢ ─ ⌐ ∆╢

2010 2012 ₉ ₈ ─ ⌐ ∆╢ⱱꜞ☻♥▫♇◒ה

▪ⱪ꜡כ♅ 2013 2015 ₉─6 ⌐ ┬ ╩ ↕∑╙─≢№╢⁹ 

↓╣╠─ ≢│ ₈ ₉╩₆ ╩ ∆╢ ─ ╩

⌐ ⇔ ╩ ⇔ ╩ ╢ ╩ ╡ ─ ╩

⇔√ ≢ ∕─ ⅛╠ ╩ ⌐⇔⌂⅜╠ ╩ ╡ ╠⅛─ ╩ ℮↓≤₇

≤≤⇔ ╩ ∆╢ ⌐ ⌂ ─ ⌐⅔™≡ ↓─╟℮⌂ⱪ꜡

☿☻⌐ ≢⅝╢ ─ ╩ ⇔≡⅝√⁹∕─╟℮⌂ ≢│ ╛

⌐ ∂≡ ⅜ ה ה ↕╣╢↓≤⌐⌂╢⁹№√⅛╙ ─ ⅛╠ ⇔√

⌂ ╩ ⇔≡™╢⅛─╟℮⌐ ∫≡⅝√ ה ≤│ ─ ⌂╢ ה

╩ ⇔≡⅝√⁹ 

≢ ↓─╟℮⌂ ─ ⌐ ⇔≡│ ∕─ ╛ ╩ ╘

≈≈╙ ∆╢↓≤⌐│ ∆╢ ⅜ ⌂ↄ⌂ↄ ∕─ ⌐│₈ ⌐

╦╢ ₉╩ ה ─ ≤ ⅎ╢⅛≤™℮↓≤⌐ ⌂ ⅜№╢↓≤⅜╦⅛∫

√⁹↓─╟℮⌂ │ ↄ─ ⅜ ⌂ ≤⇔≡─ ∆⌂╦∟ ₈

∆═⅝ ⅛╠ ╩ ⇔√™ↄ≈⅛─ ╛ ⌐ ≠⅝ ∕↓⅛╠ ⌐

╟∫≡ ⌂ ╩ ↄ≤™℮ ─ ₉ ה

─ ₡ ה ₢ 2013 4 ⌐ ╩

™≡™╢↓≤╩ ⇔≡™╢⁹↓℮⇔√ ─ ⅛╠│ ה ─ ⌐⅔™≡

│ ╛ ─ ≢№╢₈ ⌐ ∆╢ ≤ ≤™℮ ╩ ⇔

≈≈ ─ ≤ ⅝ ℮≤™℮ ₉ ה 2013 4

╩┤╕ⅎ√ ⌐ ╠⌂™↓≤╙ ↕╣╢  

↓─╟℮⌂ ⅛╠ ⇔√─⅜₈ ₉≤₈ ₉≢№╢ ה

─ ╡ 2005 ⁹ ≤│ №╢ ⅜≥℮№╢⅛⌐ ╦╢₈

₉─ ╩ ≤⇔√ ╩™℮─⌐ ⇔≡ ≤│ №╢ ⅜≥℮№╢═

⅝⅛⌐ ╦╢₈ ₉─ ╩ ≤⇔√ ╩™℮⁹ ה ─ ╡

2005 ≢│ ₈ ⇔™ ─ ╡ ─ science for society ╩ ╘≡ ₉

≤ ∆╢ √⌂ ≤⇔≡─ ─ ╩ ⇔ ≤

╩ ≤∆╢ ⇔™ ─ ─ ╩ ⇔≡™╢⁹ 

 ↓╣╠─↓≤╩┤╕ⅎ ≤™℮ ⅛╠ ⌐⅔™≡ ₈

₉≤™℮ ─ ⅜ ≢№╢≤™℮ ⅎ⌐ ∫√⁹ ─ ─

╛ ─ ╩┤╕ⅎ≈≈╙ ∕─ ╩ →⌂⅜╠ ↓╣╕≢─ ה

≢│ ⌐ ╦╣≡↓⌂⅛∫√ √⌂ ╛ ─ ⌐ ⌐ ╩ ≡╢╟℮≤∆╢╙─

≢№╢  

─ │ ⌐⅔↑╢ ─ ╩ ⌐∆╢≤≤╙⌐ ⌐

╛ ⌐⅛⅛╦∫≡ ─ ≤⌂╢ ╛ ה ╩ ⇔ ∕╣

╠╩ √⌂ ≤⇔≡ ≠↑ ≤∕─◌ꜞ◐ꜙꜝⱶ ה ⸗♦ꜟ

ⱪ꜡◓ꜝⱶ─ ╩ ⌐ ℮↓≤≢№╢⁹ 
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─  

⌐ ₈ ─ ╖₉ ≤ ↓╣⌐ ≠ↄ₈ ─ ₉

╩ ⌐ ⇔√ ⁹ │ ─ ╣ ≈╕╡ 1─ B2 ╛ 1⌐ ⇔≡™

╢₈ ⌂ ₉╩ ≤⇔ ∕╣⌐ ∫≡ ⌐ ∆╢ ─ⱳ▬fi♩

╩ ⌐ ⇔√╙─≢№╢⁹ ⅎ┌ ⅜ ⌐∕∫≡ 1 №╢™│

─ ╩ ⇔╟℮≤∆╢ ⌐ ⇔√ ─ 1≈ 1≈╩ ⇔ ╩

⇔≡™ↄ↓≤╩ ⇔≡™╢⁹∕─ ≢ │ ⌐ ∆╢ ╩

♦◙▬fi∆╢√╘─ ⸗♦ꜟ≤⇔≡─ ╩ √∆╙─≢№╢⁹ 

↕╠⌐ ─ ─ ⌂♃▬ⱪ≤⇔≡ ₈ⱪ꜡☿☻ ₉₈

₉₈ ה ₉─ ≈╩ ⇔√⁹ 

1 ─ ╖ 

 

A1 ─  

A11 6≈─ⱪ꜡☿☻  

A12 - ─  

A2 ─  

A3 ⌐⅛⅛╦╢ ה ⅎ ─  

A4 ⌐ ∆╢ ─  

 

B1 ₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ ≠ↄ╡─  

B2 ⌂ ─  

B3 ─  

B4 ─  

 

C1 ╛ ⌐ ∆╢ ⌂  

C2 ⌂ ╩ ─♪ⱪfi◄fiכ○╢∆≥  

C3 ─ ⌐ ≤⌂╢  

 

D1 ₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ ─  

D2 ─  

D3 ⌐⅛⅛╦╢ ה ⅎ ─  

D4 ⌐ ∆╢ ─  
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 ⌐ ∆╢ ─  

2 ─ ─♃▬ⱪ 

─♃▬ⱪ ─  

A ⱪ꜡☿☻  6≈─ⱪ꜡☿☻ ─™∏╣⅛ №╢™│ ™ↄ≈⅛─

─ ⌐ ╩ ↄ╙─ 

B  - ╩ ∆╢ ─ ╛ ─

⌐ ╩ ↄ╙─ 

C ה  ⌐≤∫≡ ≤⌂╢ ⇔™ ╛ ─ ⌐

╩ ↄ╙─ 

 ∕⇔≡ ↓─₈ ─ ╖₉⅜ ≤ ≤ ≈─ ─

─√╘─ ╖≤⇔≡ ⇔≡™╢↓≤╩ ≤™℮

⅛╠ ⱪꜝ◓ⱴ♥▫☼ⱶ⌐╟╡ ↕╣≡™╢↓≤╩ ⇔ ∆≤≤╙⌐ ∕─ ─

─ ⌐≈™≡ ⌐⇔√⁹ 

╕√ ─◌ꜞ◐ꜙꜝⱶ ⸗♦ꜟ≤⇔≡ STEM ⌐ ∆╢disciplinary

▪ⱪ꜡כ♅─⸗♦ꜟ╩ ⇔≡ ≢ ⅝⌂ ╩ ╘╢3≈─ ₈ ₉₈

₉₈ ₉─ ┘≈⅝╩Multidisciplinary⸗♦ꜟ≢ ⇔√ ≢ ≢ ╡

→╢ ⌂ ─ ⌐ ≤⌂╢ ╩ ─ ⌐ ⇔

⌐ ∆╢▪ⱪ꜡כ♅─Multi -Interdisciplinary⸗♦ꜟ╩ ⇔√ 2 ⁹ 
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2 ⌐ ∆╢▪ⱪ꜡כ♅─Multi -Interdisciplinary⸗♦ꜟ 

⌐ ⌐ ≤⌂╢ ╩ ∆╢ ╖╩ ⇔√⁹ ⌐

│ ╩ ™╢ ╩₈ ─ ה ₉₈ ה ₉₈ ה ₉─ ≈⌐

⇔ ↓╣╠╩ ╩ ∆╢ ╖─ ─ ≤⇔√ ╕√ ─ │ ₁

─ ╩ ∆╢√╘─ ≢№╡ ≤⇔√ 3 ⁹∕⇔≡ ↓─

╖─╙≤ ≢ ↕╣≡™╢ ╛ ⌐⅔™≡ ↕╣≡™╢ ⌐ ∆

╢ ⌂ ╛↓╣╕≢⌐ ⇔√ ⅛╠ ⇔√ ╩ ⇔√⁹ 

3 ╩ ∆╢ ╖ 

    

─ ה  ∆╢√╘⌐ Ν╩ ╘╢ ʥʥʥ 

∆╢√╘⌐ Ν╩ ℮ ʐʐʐ 

   

ה     

 ⌐ ╩ √╢ ≤∆╢ ≈─ ╩ √╢ ≤∆╢ ≈─

╩ √╢ ≤∆╢ ≈─ ╩ ⇔ ╩ ⇔√⁹∕⇔≡ ∕─℮∟─

≈⌐≈™≡ ╩ ™ ─ ╩ ∆╢≤≤╙⌐ ₈ ₉⌐ ∆╢

╩ √⁹ ⌐│ ≢│ ₐ ⌐ ↓℮ₑₐ╖╪⌂⅜ ≢⅝╢╟

ⱶכ♅⌐℮ ↑╩⇔╟℮ₑₐ ╩ ⇔╟℮ₑₐ1 ≤ 6 ⅜ ⇔╘╢⅔

⇔╖ ─ ┘╩ ⇔╟℮ₑ─ ≈─ ╩ ⇔ ∕─℮∟ ≈⌐≈™≡ ╩

⇔√⁹∕─ ₈ ⌐ ⅜ ↕╣≡⅔╠∏ ⅛╠ ↕╣╢ ⌂

┘∕╣⌐ ≠ↄ ⅛╠⌂╢™ↄ≈⅛─ ╩ ⌐ ⇔ ™⅜⌂↕╣╢↓≤≢

⅜ ⅛⌂⅛∫√ ╛ ╩ ╡ √⌂ ─ ⅜ ⅎ╠╣╢

⸗♦ꜟ₉≤₈ ⌐№╠⅛∂╘ ≢ ∆╢ ⅜ ↕╣≡⅔╡ ↓─↓≤

╩ ╕ⅎ≡ ╩⇔≡™ↄ≤™℮ ⸗♦ꜟ₉╩ ⇔√⁹ ╩ ⇔√ ─
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⸗♦ꜟ≢│ ─ ⌂ ╩ ∆╢↓≤╛ ↕╣√ ⌐≈™≡─

ⱷꜞ♇♩╛♦ⱷꜞ♇♩╩ ™ ⌐ ↕∑╢↓≤⌂≥ ─ ╡ ≤⇔≡─

⅜ ≤⌂╢↓≤⅜ ╠⅛≤⌂∫√⁹╕√ ─ ⸗♦ꜟ≢│ №╠⅛∂╘ ≢

╩ ⇔√ ≢ ∕╣⌐ ╠⇔≡ ╩ ∆╢ ╩ ⅛ ∆╢↓≤⌐╟╡

⌐ ⇔ⱨ○♪כ꜠♩╩ ╘ ╩ ∆╢ ≢─∕─ ⌐ ↄ↓≤

⌂≥⅜ ↕╣√⁹ 

 ≢│ ─ ≤⇔≡─ ™ ╩╙∫≡ ⌂ ⌐ ⇔≡

─ √∟⌐ ╩╙√╠∆╟℮⌂ ╛ ⌐ ∆╢ ╩ ⇔

⌐ ⅛℮╟℮⌂ ⌂ ⌐ ≠ↄ ╩ ⇔ ₐ ╩ ∆╢√

╘⌐ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮ₑₐ≥─ ⅜╟™⅛ₑ╩ ⇔ ⇔√⁹

⌐≈™≡╩ ⇔ ⇔√⁹ ╩ ⇔√ ₈ ─ ⅎ≤─ ╩ ⇔≡

╡ ╠∑╢↓≤⌐╟╡ ∞↑≢│ ⅛⌂⅛∫√ ⌐ ™√╡ ╩

⇔√ ╩ ⅎ√╡∆╢↓≤⅜≢⅝╢↓≤₉₈ ⌂╢ ≈─ ╩ ∆╢↓≤≢

≈─ ™╟╡╟╠⅜⌂⇔ⱨ○♪כ꜠♩╩ ╩ ⅎ╢↓≤⅜≢⅝╢↓≤₉⌂≥⅜

↕╣√⁹ 

≢│ ₈ ⌐≤∫≡ ⅜№╡ ─ ─№╢ ╛ ⌐ ⇔

≡ ⌐ ⇔ ╩ ∆╢↓≤⌐╟∫≡╟╡╟™ ≤⌂╢ ₉₈

⌂ ╛ ╩ ™ ⌂ ╩ ⌐ ╣√ ₉₈ ⌂ ה

╩ ⇔ ₁⌂ ╩ ∆╢↓≤╩ ⇔≡ √⌂ ⌐ ╩

↑╢↓≤⅜≢⅝╢ ₉ ─ ≈─ ╩ ╘ₐ ┘─ⱴ♬ꜙ▪ꜟ╩≈ↄ╤℮ₑa

ₑa ─ ₑa ⌐ ╢ ⌂ ( ╡)ₑa ─ ≤

ⱴ♩fiₑa♩כ○ꜟ☿ ≢─ ▪♇ⱪ╩ ∕℮ₑ─ ≈─ ╩ ⇔ ∕─℮

∟ ≈─ ⌐≈™≡ ╩ ⇔√⁹∕─ ∕─╙─╛∕╣╩ ⌐

⇔≡™ↄ ⌂≥⌐≈™≡ ╟╡ ™ ⅜ ⌂↓≤⅜ ⌐⌂∫√⁹╕√

⌐ ™√ ╩ ╡ ╡ ∕─ ╩╟╡ ⇔≡™ↄⱪ꜡☿☻╩ ╪∞

─ ╙ ≤⌂╢↓≤⅜ ↕╣√⁹ 

⌐ ─ ╩ ∆╢ ╩ ≤∆╢꞉כ◒◦ꜛ♇ⱪ─

⌂№╡ ⌐≈™≡ ⇔√⁹ ⌐│ ─ ≢ ∆═⅝

≤⇔≡ ₈ ⌂ ╛ ⌂ ╩ ─ ─ ⌐∆╢↓≤⌐ ∆╢ ₉

₈a ≤ ₑ⌐ ∆╢ ₉₈a ╛ ₑ⌐ ∆╢ ₉₈a

─ ₑ⌐ ∆╢ ₉₈ ⌐╟╢ ─ ⌐ ∆╢ ₉⌂≥ 13

─ ╩ ⇔√⁹ ∕⇔≡ ₈a ─ ₑ⌐ ∆╢ ₉⌐ ≠ↄ꞉

─ⱪ♇ꜛ◦◒כ ╩ ∆≤≤╙⌐ ₈ ⌂ ╛ ⌂ ╩ ─ ─

⌐∆╢↓≤⌐ ∆╢ ₉₈a ≤ ₑ⌐ ∆╢ ₉⌐ ≠ↄ꞉כ◒◦ꜛ♇

ⱪ─ ╩ ─ ⌐ ⇔≡ ⇔ ∕─ ╩ ⇔√⁹ 

╕√ ─ ≤⇔≡ ┼─ ⌐ ↑≡ ₈♃☻◒♦◙▬fi ₉╩

∆╢√╘─ ⸗♦ꜟ─ ה ─ ה ⌂ ⸗♦ꜟ─ ⌂≥⅜

↕╣√⁹ 
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decision making on mathematics education. Avances de Inv estigación en Educación 
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1. 2016 ₐ ─ ╩ ≡╢ ה ─ ╩

⇔≡ₑ  

2. 2016 ₐ ─ ╩ ≡╢ ה ─ ╩
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3. 2017 ₈ ─ ─ ₉ ₐ ─
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1 ◖fiⱨ□꜠fi☻ 2016 11  ◐ꜗfiⱤ☻ 

₈ ≤ ⌐⅔↑╢ ≤ ₉ 

₈ ⌐⅔↑╢ ≤ ─ ₉ 

₈ ⌐ ⅛╣√ ─ ₉ 

 ₈ ⌐⅔↑╢⸗♦ꜞfi◓ ₉ 

2 6 ⱨ◊כꜝⱶ 2017 3  

₈ ≢─ ─ ₉ 

3 7 ⱨ◊כꜝⱶ 2018 3  

₈ ─√╘─ ─ ≠ↄ╡₉ 

₈ ⌐⅔↑╢ ─ ≤ ₉ 
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4 6 2018 6  

 ₐ ⌐ ≠ↄ ─ ⌐ ∆╢ ₑ 

₈ ה ⌐⅔↑╢ ⌐ ≠ↄ ⌐ ∆╢

─ ╖⌐ ∆╢ ₉ 

₈ ה ⌐ ≠ↄ √⌂ ≤⇔≡─ ─ ה

ה ⌐ ╩ ≡≡ ₉ 

₈ ה ⌐⅔↑╢ ⌐ ≠ↄ ⌐ ∆╢

╩∆╢ ⌐ ≤⌂╢ ─ ≤∕─ ₉ 

₈ ה ⌐ ≠ↄ ⌐⅔↑

╢ ≤ ⸗♦ꜟ─ ₈ ₉⌐ ≠ↄ ╩ ≡  

5 7 2019 6  

  ₐ ⌐ ≠ↄ ─ ⌐ ↑≡ₑ 

₈ ה ⌐ ≠ↄ ⌐⅔↑╢

≤ ─₈ ₉⌐ ≠™√ ⌐ ╩ ≡≡ ₉ 

₈ ה ⌐ ≠ↄ ⌐⅔↑╢

≤ ⌐⅔↑╢₈ ₉─ ⌐ ╩№≡≡ ₉ 

₈ ה ─◌ꜞ◐ꜙꜝⱶ ⸗♦ꜟ⌐ ∆╢ STEM

⌐ ∆╢ disciplinary ▪ⱪ꜡כ♅╩ ⅜⅛╡≤⇔≡ ₉ 

₈ ה ─ ╩ ⇔√

─ ₉ 

∕─  

1. 2016 .₈▬◑ꜞ☻─ ─ ⌐ ∆╢ ⌐≈™≡₉

ₐ ₑ 98(7) 20-23  

2. 2018 .₈  ₉

ₐ ₑ 48(4) 27-32. 

3. 2018 .₈ ⌐╖╢ ה ┼─ ≤ ⅜ ⅜ ┬═⅝↓≤₉

ₐ ₑ 48(4) 39-45. 

4. 2019

ₐ ₑ 49(1) 5-9  

5. 2019 ╘╠╣╢ ─ ─ ─ ≠ↄ╡⌐

↑≡₉ ₐ ₑ 49(1) 10-15. 

WebⱭכ☺ 

─ webⱭכ☺╩ ⇔  

http://www.u -gakugei.ac.jp/~knishi/mse/index.html  

http://www.bowlandjapan.org/  
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 ─ ≤  

0.1 ─   

≢│₈ ─ ─ ─√╘─ ₉╩ ∆╢ ─╙≤ ╩₈

₉≤₈ ₉─ ≈⌐ ⇔≡™╢ ה ─ ╡

2005 ⁹ │₈ ₉╩ ─ ≤∆╢ ─ ≢№╢─⌐ ⇔≡ │₈

₉╩ ≤⇔ ╛ ╩ ⅛╠ ╡ ╪∞ ≢№╢⁹ ⌂ ╩

⌐ ™≡ ─ ╩ ⌂ ≢ ₁ ⅜ ≤ ⇔≡╟╡╟ↄ ⅝╢

╩╘↨∆≤™℮ ⌐ ⇔≡ ↓─ ≈─ ─ ╩ ⇔≡™╢⁹ ╛ ╩

│∂╘ ⌐⅔↑╢ ≢│ ⌐│ ⌐ ⅎ╢ ╛ ╙ ∕─

≤⌂╢ ╛ │№╢ ≢ ↕╣√╙─≢№╡ ∕╣╠⅜ ╦╣┌ ╙

╦╡℮╢≤™℮ ≢ ⅛╠│ ⌐│⌂╣⌂™⅛╠≢№╢⁹↓─ ≢╦⅜ ─

╩ ╢≤ ─ ╩ ∫≡™≡╙ ≤™℮ ⌂ ─ ≢ ╩

∆╢ ─⌂™ ─ ∫√ ⌐ ╡ ╗↓≤⅜ ≢ ₈ ₉ ⌂ ⅜

≠↑╠╣≡™⌂™↓≤⅜ ≢⅝╢⁹∕─√╘ ₈ √∟⅜ ⌂ ╩ ╘√

≤─≈⌂⅜╡─ ≢ ┘ ╠─ ╛ ╩╟╡╟ↄ ⅎ≡™ↄ↓≤⅜≢⅝╢≤™℮

╩ ≈₉ 2015 ↓≤⌐│ ∫≡™⌂™ ⅜

№╢⁹╕√ ↓─↓≤│ ⅜ ╦╢ ⌐ ⇔≡ ─ ╩∑∏ ╖⌐

⇔√╡ ⅛ ⅛─ ⌂ ⌐ ∫√╡⇔⅜∟⌂ ─ ≤╙ ⅎ╠╣╢⁹  

≤™℮ ⅛╠ ─ ─ ╛ ─ ╩┤╕ⅎ

≈≈╙ ∕─ ╩ →⌂⅜╠ ↓╣╕≢─ ה ≢│ ⌐ ╦╣≡↓⌂⅛∫

√ √⌂ ╛ ─ ⌐ ⌐ ╩ ≡╢₈ ₉≤™℮ ╩ ⇔╟

℮≤∆╢╙─≢№╢⁹∆⌂╦∟ ─ │ ⌐⅔↑╢ ─

╩ ⌐∆╢≤≤╙⌐ ⌐ ╛ ⌐⅛⅛╦∫≡ ─ ≤⌂╢

╛ ה ╩ ⇔ ∕╣╠╩ √⌂ 1)≤⇔≡ ≠↑ ≤∕─◌

ꜞ◐ꜙꜝⱶ ה ⸗♦ꜟ ⱪ꜡◓ꜝⱶ─ ╩ ⌐ ℮↓≤≢№╢⁹ 

 

0.2 ─   

≢│ ה ╩ ≤∆╢ ⌐ ╛ ⌐

⅔↑╢ ╩ ≤∆╢ ה ה

─ ╛ ╩ ⅎ ה ╩

⌐ →≡ ∕─ ╩ ╖ ∆ⱱꜞ☻♥▫♇◒ ⌂▪ⱪ꜡כ♅⌐╟╡

─ ╩ ╢⁹ 

⌐│ ─ ⅛╠ ╕≢─↓≤╩ ℮⁹ 

⌐ ⌐ ∆╢ ≤≤╙⌐ ↓╣╕≢ ─ 2)≢ ⇔√

╛∕℮⇔√ ⌐ ∆╢ ─ ╩╙≤⌐ ₈ ─ ╖₉

╩ ∆╢⁹╕√ ∕╣⅜ ≤ ─ ≈─ ─ ─√╘─ ╖≤⇔≡
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⇔≡™╢↓≤╛ ∕─ ─ ─ ⌐≈™≡

╩╙≤⌐ ∆╢⁹╕√ STEM ⌐ ∆╢ ⌂▪ⱪ꜡כ♅╩ ⇔≈≈

∆╢ ─♦▫◦ⱪꜞfi─ ⌐ ⇔ ─◌ꜞ◐ꜙꜝⱶ ⸗♦

ꜟ╩ ∆╢⁹ 

⌐ ─ ⌐ ≤⌂╢ ╩ ה ∆╢⁹ 

⌐ ─ ≢ ₈ ─ ╖₉⌐╙

≤≠⅝ ╩ ⇔ ╩ ⇔ ╛ ⸗♦ꜟ⌐≈™≡ ∆╢⁹  

⌐ ה ─ ╩ ∆╢√╘─꞉כ◒◦ꜛ♇ⱪ─

⌂№╡ ⌐≈™≡ ∆╢⁹ 

 

 

1) │ ─ ─ ╩ ⇔≡│™⌂™⁹∕─ ╛ │

≤─ ⌡ ™ ⅛╠ ⌐ ╘╠╣╢ ⅜ ⌐№╢⁹ │ ∕─╟℮⌂

⌂ ⌐ ╢↓≤⌂ↄ ∆═≡─ ≥╙⌐₈ ₉╩ ∆╢↓≤╩ ∆

√╘⌐ ₈ ₉≤™℮ ≠↑╩∆╢⁹ 

2) 2013

22 24

25 27 │

http://www.u-gakugei.ac.jp/~knishi/mse/index.html  

 

ה  

2015  

ה ─ ╡ 2005 ⇔™ ─ ╡ ─ science 

for society ╩ ╘≡  
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1  ─ ╖ 

1  ─ ╖ 

 

ה ה ה  ה   

 

─ │ ⅜ ⇔≡™╢ ─ ⌂ ╖╩

∆╢↓≤≢№╢⁹↓─ ⌐ ⇔ ╕∏ ⌐⅔↑╢₈

─ ₉≤₈ ₉╩ ⇔ ₈ ─

╖₉╩ ∆╢⁹∕─ ≢ ─ ⅛╠

─ ⌂ ╩ ∆╢⁹↓╣╠╩┤╕ⅎ ⌐ ₈ ⌐

∆╢ ─ ₉ ┘₈ ─ ─♃▬ⱪ₉╩ ∆⁹ 

 

1.1.1 ─  

─ ⌂ │ ⅜ ⇔╟℮≤⇔≡™╢ ─ ⌂ ╖╩

∆╢↓≤≢№╢⁹↓─ ⌐ ⇔≡ ╕∏ 1.2≢│ ⌂≥─ ╙┤╕

ⅎ ⌐⅔↑╢₈ ─ ₉╛₈ ₉╩ ∆

╢⁹∕─ ≢ 1.3≢│ ₈ ─ ╖₉─ ╩ ∆⁹ ↄ 1.4⅛╠

1.7≢│ 1.3≢ ⇔√₈ ─ ╖₉⌐≈™≡ ∆╢ ╙╕

∂ⅎ⌂⅜╠ 1.4 1.5 1.6 1.7 ─ 4≈─ ⅛╠

⌐ ∆╢⁹ 

≤⇔≡│ ⌐ ∆╢ ≤≤╙⌐ ╠╩ ╗ ◓ꜟ

⌐≢╕╣↓⅜ⱪכ ⇔√ ╛∕℮⇔√ ⌐ ∆╢ ─ ╩╙≤⌐ Ⱳ♩ⱶ

▪♇ⱪ ⌐ ─ ╖╩ ∆╢⁹↓─╟℮⌐ ≢│ ↓╣╕≢⌐╙

⌐╟∫≡ ⌂ ╖╩ ∆╢≤≤╙⌐ ⌐╟∫≡ ⌂

╖─ ╩ ╡ ∆ ╩ ⌡≡⅝≡™╢⁹ │ ∕℮⇔√ ─

╩ ∆╢╙─≢№╢⁹ 

 

1.1.2 ₈ ─ ₉≤₈ ₉ 

│ ╩ ≤∆╢↓╣╕≢─ ─₈ ₉⌐ ∆╢

2013 2016 ─ ≤⇔≡ ≠↑╠╣╢╙─≢№╢⁹ ─ ≢

│ ⌐⅔↑╢ ─ ⅎ┌ 1988 1996 ╩┤╕

ⅎ⌂⅜╠ ₈ ₉ ─ ╩ ─╟℮⌐ ⅎ≡™╢

2016 ⁹╕√ ↓℮⇔√ ─ ╩ ∆╢ ╩

≤ ⅎ≡™╢⁹ 

₡ ─ ₢ 

 ╩ ∆╢ ─ ╩ ⌐ ⇔ ╩ ⇔ ╩

╢ ╩ ╡ ─ ╩ ⇔√ ≢ ∕─ ⅛╠ ╩ ⌐⇔⌂⅜

╠ ╩ ╡ ╠⅛─ ╩ ℮↓≤⁹ 
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↓─╟℮⌐ ↕╣╢ ─ ≢│ ╕∏ ─ ╩ ⌐

∆╢⁹ ⌐ ↕╣√ ⌐ ⇔≡ ╩ ⇔ ╩ ╢⁹↓─

╩ ╡ ⇔≈≈ ─ ╩ ⇔√ ≢ ∕─ ⅛╠ ╩ ⌐⇔⌂⅜╠

╩ ╡ ╠⅛─ ╩ ℮↓≤⌐⌂╢⁹↓℮⇔√ ─ │ ⸗♦ꜟ

─ ≤ ⇔≡™╢⅜ ⸗♦ꜟ ≢│ ╩╟╡ ⌐ ∆╢

⸗♦ꜟ─ ⌐ ⅜ ⅛╣╢⁹∕╣⌐ ⇔ ─ ≢│ №ↄ╕≢ ⌐

⅜ ⅛╣╢⁹≈╕╡ ™ ─ ⅜ ─ ™ ⌐≈⌂⅜╢≤ ⅎ

╛ ꜞ☻◒ ╩ ⇔⌂⅜╠ ⅛╠ ╕≢─ ╩ ╡ ∆↓

≤⌐⌂╢⁹ 

 

1.1.3 ─ ╖ 

2008 │ ₈◌ꜞ◐ꜙꜝⱶ₉≤™℮ ⅜ ⌂ ╩ ∆╢↓≤╩ ⇔√

≢ ⌐⅔↑╢◌ꜞ◐ꜙꜝⱶ─ ⌐≈™≡ ₈ ⌐ ∆╢ ₉ ₈

⌐ ∆╢ ₉ ₈ ⌐ ∆╢ ₉─ 3≈─ ⅛╠ ╩ ╘≡™╢⁹

⌐ ∆╢ ⌐№√∫≡│ ≥╙─ ─ ╛ ╩

∆╢√╘─ ⇔™ ╛ ╩ ∆╢↓≤╙ ╘╠╣╢⁹ ╩┤╕ⅎ ≢│

─ 4≈─ ⅛╠ ╩ ≠↑╢↓≤≤⇔√⁹⌂⅔

₈ ₉≤₈ ₉⌐≈™≡ ₈ ⌐ ⅎ┌ ₐ ─√╘⌐ₑ⅜ ≢№╡ ∕─

─√╘⌐ₐ ╩ ∆⅛ₑ⅜ ≤ ⅎ╢⅛╙⇔╣⌂™₉ 2014 p.21 ≤

↕╣≡™╢⁹↓─╟℮⌐ │ ≤⇔≡₈⌂− why ⅎ ┬─⅛₉⌐ ∆╢

ⅎ⌐ ∏╢╙─≢№╢⁹∕╣⌐ ⇔ │ ≤⇔≡₈ ╩ what ⅎ ┬⅛₉⌐

∆╢ ⅎ⌐ ∏╢╙─≢№╢≤ ⅎ╠╣╢⁹ ≢│ ◌ꜞ◐ꜙ

ꜝⱶ─ ─ ╩ ⇔≡™╢↓≤⅛╠ ≢│ ₈ ₉≤⇔≡™╢⁹ 

↓℮⇔√ ⅛╠ ₈ ─ ╖₉╩ ⇔√╙─⅜ 1≢№╢⁹⌂

⅔ ↓↓≢│ 1╩₈ ₉ ╖≤ ╪≢™╢ ⌐≈™≡ ⌐ ⇔≡⅔⅝√™⁹

ⅎ┌ ₈ C3 ─ ⌐ ≤⌂╢ ₉⌐≈™≡™ⅎ┌ ≢

│ ╛ⱴ♩fi♩כ○ꜟ☿ ⌂≥─╟℮⌐ ─ ⌐ ≤⌂╢ ─ ≤∕

─ ⅜ ╘╠╣≡™╢ ה 2018 ⁹◌ꜞ◐ꜙꜝⱶ─ ≤⇔≡─₈C3₉│

↓℮⇔√ ─ ⌐╟∫≡↕╠⌐ ↕╣╢↓≤⌐⌂╢⁹∕─ ≢ 1│ №ↄ

╕≢╙ ─ ⌂ ╛ ╩ ⌐ ⇔√╙─≢№╢⁹↓─↓≤╩┤╕ⅎ

≢│ 1⌐ ⇔√₈ ₉ ₈ ₉ ₈ ₉ ₈ ₉─ ⌐∕∫≡

∆╢ ╙╕∂ⅎ⌂⅜╠ ─ ╩ ∆╢↓≤≤⇔√™⁹  

 

1.1.4 ─₈ ₉⌐ ∆╢  

─₈ ₉─  

⅜ ⅎ╢ ─ ⌂₈ ₉≤⇔≡│ 1⌐ ⇔√ A1 ⅛╠ A4 ─ 4

≈⅜№→╠╣╢⁹ ─ A1 │ ╩ ∆

╢ ─ ╩ ⇔≡™╢⁹╕√ ─ A2 ⌐≈™≡│ ╩

∆╢ ⅜ ─ ≥╙√∟⌐╟∫≡ ↕╣√ ╠⅛─ ─ ╩⌡╠∫  
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1 ─ ╖ 

 

A1 ─  

A11 6≈─ⱪ꜡☿☻  

A12 - ─  

A2 ─  

A3 ⌐⅛⅛╦╢ ה ⅎ ─  

A4 ⌐ ∆╢ ─  

 

B1 ₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ ≠ↄ╡─  

B2 ⌂ ─  

B3 ─  

B4 ─  

 

C1 ╛ ⌐ ∆╢ ⌂  

C2 ⌂ ╩ ─♪ⱪfi◄fiכ○╢∆≥  

C3 ─ ⌐ ≤⌂╢  

 

D1 ₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ ─  

D2 ─  

D3 ⌐⅛⅛╦╢ ה ⅎ ─  

D4 ⌐ ∆╢ ─  

 

≡™╢↓≤╩ ⇔≡™╢⁹↕╠⌐ ≢ ⇔╟℮≤⇔≡™╢ ≢│

─ ⌐ ⅎ≡ ⌂ ─ ⌐ ─≤⌂☻fi◄▬◘♃כ♦╢⌂≥

─ ה ⅎ ⌂≥╙ √⌂ ≤⇔≡ ⇔≡™╢⁹₈

⌐⅛⅛╦╢ ה ⅎ ─ ₉ A3 │ ↓℮⇔√ ╩ ⇔√╙─≢№

╢⁹ ⅎ≡ STEM ╛ COMPASS ⌂≥─ ⌐╙╖╠╣╢╟℮⌐ ⌐⅛⅛╦╢

⌂ ╩ ∂≡ ⌐ ∆╢ ╙ ⇔√™≤ ⅎ≡™╢ A4 ⁹ 

↓─╟℮⌐ A1 A4 │ ™∏╣╙ ⌐⅔↑╢ ⌂ ≢№╡ ≢╙

A1 │ ≤™℮ ה ─ ⌐ ∆╢ ≢№╢ ⌐⅔™≡

─ ╩ ∆ ≢№╢⁹⌂⅔ 1⌐╙№╢╟℮⌐ ↓↓≢™℮ │

₈ⱪ꜡☿☻ ₉ A11 ≤₈ - ─ ₉ A12 ─ 2≈⌐ ↕╣

╢⁹∕⇔≡ - ─ │ A2 ─ ≤ ↄ ∆╢╙

─≢№╢⁹↓℮⇔√↓≤╙ ⇔⌂⅜╠ ≢│ A1 ⌐ →≡™╢ ─

≢№╢ A11 ≤ A12 ⌐≈™≡ ↕╠⌐ ∆╢↓≤≤⇔√™⁹ 

 

ⱪ꜡☿☻  

╕∏ A11 ⌐≈™≡ ─ ─ ≢ ⌐⌂╢ ╩₈ⱪ꜡☿☻ ₉≤

┬↓≤≤∆╢⁹ⱪ꜡☿☻ ─ ╩ ∆╢⌐№√∫≡│ ▬◑ꜞ☻─♫◦ꜛ♫
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ⱶꜝꜙ◐ꜞ◌הꜟ NC ╛▪ⱷꜞ◌הNCTM ─₈☻♃fi♄₉♪כ─ ╖╩

⇔√⁹∕─ ≤⇔≡ ↓╣╠─◌ꜞ◐ꜙꜝⱶ≢│ ™∏╣╙ ₈ ₉≤≤╙⌐ ₈ⱪ

꜡☿☻₉⅜◌ꜞ◐ꜙꜝⱶ─ ≤⇔≡ ↕╣≡™╢↓≤⅜№→╠╣╢⁹ ⅎ┌ 2007

⌐ ↕╣√ ☺כ♥☻כ◐ 3⅔╟┘ 4 ─ NC QCA 2007a 2007b

ה ה ה 2011 ≢│ ₈ ⱪ꜡☿☻ key processes ₉≤⇔≡

≤ ◖Ⱶꜙ♬◔כ◦ꜛfi≤ ╡ ╡ ─ 4≈⅜ ↕╣≡™╢⁹╕√ ₈☻

♃fi♄כ♪ 2000₉ NCTM 2000 ≢│ ₈ⱪ꜡☿☻ה☻♃fi♄₉♪כ≤⇔≡

≤ ◖Ⱶꜙ♬◔כ◦ꜛfi ≠↑ ─ 5≈⅜ ↕╣≡™╢⁹↓℮⇔

√ NC ₈☻♃fi♄₉♪כ⌐⅔↑╢ⱪ꜡☿☻─ ⅎ ╛ ─ ─ ⅎ ╩╙≤

⌐ ≢│ 2─ 6≈ P0 P5 ⌐╟∫≡ ⌐⅔↑╢ⱪ꜡☿☻ ╩

ⅎ╢↓≤≤⇔√⁹ 

 

2 ╩ ∆╢ 6≈─ⱪ꜡☿☻  

P0 ╩ ⇔ ╩ ∆╢  

P1 ─ ╩₈ ₉⌐ ∆╢ ∆  

P2 ⌐╟∫≡ ─ ╛ ╩ ∆╢

 

P3 ה ⅝╛ ⅎ ⌐ ≠™≡ ╩⇔√╡ ─

╩ ⇔√╡∆╢  

P4 ה ╙≤─ ─ ⌐ ╠⇔ ╦∑≡ ─ ╛

╩ ⇔ ∕╣╠─ ╩ ∆╢  

P5 ◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╛ ╩ ⅎ ℮  

 

NC ╛₈☻♃fi♄₉♪כ⌐ ↕╣√ⱪ꜡☿☻│ ה ⌐⅛⅛╦╢╙─≢

№╢⁹∕╣⌐ ⇔ 2─ 6≈─ⱪ꜡☿☻ │ ₈ ₉╛₈ ₉╩ ╗⌂≥

─ ⌐⅔™≡ ╘╠╣╢ ⌐ ⇔√╙─≢№╢⁹↓─ ⌐⅔™≡

─ ╛ ⅜№╢ ≤ ⅎ≡™╢⁹ 

 

- ─  

⌐ A12 ⌐≈™≡│ - ╩ ∆╢ ╩₈ -

─ ₉≤ ┬↓≤⌐∆╢⁹ ≢ ⌂ ╩ ℮ ─ ⌐⅔™≡│

─ │№∫≡╙ ⌐ ∆╢ ─ ₁⌂ ⅜ ↕╣ ∕╣⌐╟

∫≡ ╛ ™╢ ─ └™≡│ ─ ⅜ ↕╣╢⁹ ─

⌐⅔™≡ ⅜ ↕╣╢↓≤│ ╘≡ ≢№∫√⅜ ⌐⅛⅛╦╢ ─

≢│ ∕╣╠╩ ╡№→╢↓≤⅜ ╗⇔╤ ≢№╢⁹↓℮⇔√ ⌐⅔™

≡ ∆╢ ─ ╩ ∆╢⌐№√∫≡│ ה ה ה 1994

╛₈Ⱳכꜝfi♪ ₉ Bowland Mathematics BM Bowland Charitable Trust

2008 ≤™∫√ ⅜ ≢№╢⁹ 
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╠│ ─♪ⱪfi◄fiכ○₈ ₉─ ⌐│ ─₈ⱷ꜡fi─ ₉⌂≥─╟℮⌐

context -bounded ≢ ⌂ value -laden ⅜ ∆╢↓≤╩

⇔≡™╢ 1994 p.34 ⁹ 

 

₈ⱷ꜡fi─ ₉ 

A B C─ │⌐ⱶכ◕─↓ⱶ╩⇔╕⇔√⁹כ◕⅜ⱶכ♅─≈3 10 ─ⱷ꜡fi⅜ ⌐

─ⱶכ◕─↓⁹∆╕™≡∫⌂ │ ─ ─╟℮⌐⌂╡╕⇔√⁹№⌂√⌂╠≥─╟℮⌐

╩ ↑╕∆⅛⁹ ↑ ╩™╤™╤ ⅎ≡╖╕⇔╞℮⁹ 

 

 ⱶכ♅ ⱶכ♅ ⱶכ♅

45  27  18  

 

 

─ ─ ↓─₈ⱷ꜡fi─ ₉│ ₈ ₉─ ⌐ ∆╢ ≤⇔≡ ╦

╣╢≢№╤℮⁹≈╕╡ ⌐ ∂≡ A ⱶכ♅ B ⱶכ♅ C♅כⱶ⌐ ⇔ ∕╣∙

╣ 5 3 2 ─ⱷ꜡fi╩ ∆╢ ⅎ⅜ ╦╣╢⁹⇔⅛⇔ ╠⅜ ∫√

≢│ ─ ⅎ─ ⌐╙ ≥╙√∟⅛╠ ╛™√╦╡─ ≤™∫√

⅛╠ ₈ ⌐ⱶכ♅ 3
3

1
∏≈ ⌐ ↑╢₉≤™∫√ ⅎ╛ ₈ ⇔√ A ╖─⌐ⱶכ♅

4 ╩ ↑≡ B ≥ⱶכ♅ C♅כⱶ⌐│ 3 ∏≈ ↑╢₉≤™∫√ ⅎ⅜ ↕╣√≤™

℮ 1994 pp.36-37 ⁹↓℮⇔√ ≥╙√∟─ ⌐≈™≡│ ─ 2 ⅜

™⁹ │ ≤™℮ ⅎ ╩ ⌐ ╩ ℮ ≥╙≤ ⌂

≥─ ╩ ⌐ ╩ ℮ ≥╙⅜ ⇔≡™╢≤™℮ ≢№╢⁹ │ ₈

⌐ⱶכ♅ 3
3

1
∏≈ ⌐ ↑╢₉≤™∫√ ⅎ╛ ₈ ⇔√ A ╖─⌐ⱶכ♅ 4 ╩ ↑

≡ B ≥ⱶכ♅ C♅כⱶ⌐│ 3 ∏≈ ↑╢₉≤™∫√ ⅎ≤─ ╩ ∂≡ ₈ ₉

≤™℮ ⌂ ⅎ─ ╛ ⅜╟╡ ⌐ ⅛┘ ⅜∫≡™╢≤™℮

≢№╢⁹ ╠─ ╩┤╕ⅎ╢≤ ≤™∫√ ⌐ ≠ↄ ⅎ│ ─ ─

≢│ ╒≤╪≥ ╦╣⌂⅛∫√⅜ ─ ─ ╩ ⅎ┌ ℮╒≥ ╛

─ ╩ ⇔⌂↑╣┌⌂╠⌂™ ⅜ ↄ⌂╢─≢№╢⁹ 

╠─ ≤ ⌐ BM ⅛╠╙ ╩ ∆╢↓≤─ ⅜ ↕╣╢⁹BM │

▬◑ꜞ☻─ ⌐ ∆╢ⱪ꜡☺▼◒♩≢№╢⁹BM │ ₉▫♦♃☻☻כ◔₈ ₈

₉ꜟכꜙ☺⸗ ₈ assessment task ₉╩ ⇔ ה ה ה

2011 ∕─ ╠≤─ ╩ ⇔≡₈ ₉╙ ⇔√⁹↓℮⇔√ BM ─

≤⇔≡│ ─ 3 ⅜№→╠╣╢⁹ 

│ BM ⅜₈ⱪ꜡☿☻ ₉≢№╢≤™℮ ≢№╢⁹▬◑ꜞ☻≢│ NC

∆⌂╦∟₈ ↕╣√◌ꜞ◐ꜙꜝⱶ₉꜠ⱬꜟ≢│ⱪ꜡☿☻ ─ ⅜ ↕╣≡™√╙

── ⌐│ ה ⌐ ⇔√ ⅜ ≢№╡ ≤⌂∫≡™√⁹↓

℮⇔√ ╩ ∆╢√╘⌐ BM ≢│ NC ⅜ ∆ⱪ꜡☿☻ ⌐ ⇔√ ≤™℮

⅜№ⅎ≡≤╠╣≡™╢⁹ │ ╛▫♦♃☻☻כ◔ ≢ ╦╣≡™╢
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⅜ ₈ ─♪ⱪfi◄fiכ○≢ ₉≢№╢≤™℮ ≢№╢⁹ ⅎ┌ ♃☻☻כ◔

♦▫≢│ ₈ ₉╛₈ ─ ₉⌂≥─╟℮⌐ ⌂ ⌐∕∫≡

⌂ ╩ ⇔ ⌂ⱪfiכ○≈⅛ ╩ ⇔≈≈ ∕─ ╩ ⅎ ™

⌐ ⇔ ℮ ⅜ ↕╣≡™╢⁹∕╣ ∞↑≢│⌂ↄ ╢╟⌐ⱪכꜟ◓

╙ ↕╣≡™╢⁹ │ ₈ ₉≢№╢≤™℮ ♃☻☻כ◔⁹╢№≢

♦▫╛ ≢│ ≈⅛♪ⱪfi◄fiכ○ ⌂ ⌐ ∆╢↓≤⌐╟∫≡

⌂ⱪfiכ○ ⌐ ⇔⌂⅜╠ ⌂ ⅜ ≥╙√∟⅛╠ ⌐ ↕╣╢ ⌐№╢⁹

ⅎ┌ ₈ ₉≢│ ☻ⱶכ☺כ─ ╩ ⅎ╢ ⌐⅔™≡ ⌂

ⅎ⅜ ─ ⌐⌂∫≡™╢⁹↓─ ─ ™ │ ─ ≢│

⌂ ⅎ─╖⅜ ⇔≡ ∆╢─≢│⌂ↄ ─ ╖╛♄▬◄♇♩┼─ ┼─

⌂≥≤™∫√ ⌂ ≤ ↄ ┘≈⅝⌂⅜╠ ⌂ ⅎ⅜ ↕╣╢ ⌐№╢⁹

╠⅜ ⇔≡™╢ ─♪ⱪfi◄fiכ○⌂ ⌐⅔™≡ ∆╢ ⅜ BM ─

≢│ ⇔┌⇔┌ ≥╙√∟─ ─ ⌐─╓╢ ⌐№╢⁹ 

 ↓℮⇔√ ─ ╩┤╕ⅎ ≢│ ─ ⌐⅔↑╢ ╩

ⅎ╢√╘─ ╖─ 1≈≤⇔≡ ─╟℮⌂₈ - ─ ₉─ ╩

↑╢↓≤≤⇔√⁹ 

MS - ─ - ╩ ∆╢  

↓─₈ - ─ ₉│ ─ ⅎ ╛ ™╢ ─

─ ⌂≥─ ⌐ ⇔ ∆╢╙─≢№╢⁹╕√ ₈ - ₉

≤⇔≡™╢─│ ╠─ ⌐ ↕╣╢╟℮⌐ ⌂ ╩ ∆╢

≢ №╢ ─ ▪▬♦▫▪─ ↕⅜ ⅝ ╡⌐⌂╢≤™℮ ╩ ╘√╙─≢

№╢⁹ 

 

1.1.5 ─₈ ₉⌐ ∆╢  

₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ ≠ↄ╡─  

₈B ₉⌐ ∆╢ ─ ≤⇔≡ ≢│ ≠ↄ╡⌐№√∫≡

⌐ ∆╟℮⌂₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ ⱨ꜠כⱶ꞉כ◒ ⌐

≠™≡ ∆═⅝ⱪ꜡☿☻ ╛ - ─ ╩ ₁─ ⌐∕∫≡

⇔ ─ ╩ ⌐∆╢↓≤⅜№→╠╣╢ B1 ⁹↓─ⱨ꜠כⱶ꞉כ◒│

─╟℮⌂ ─ ≤⇔≡ ↕╣√╙─≢№╢⁹ 

≢│ ⌂ ─ ≥╙⅜ ∆╢⁹∕─√╘ ≥╙─ ╩ ⌐

⇔ ∕╣╩ ⌐ ⅛∆√╘⌐│ 6≈─ⱪ꜡☿☻ ╛ - ─

⌐ ∆╢₈ ₉─ ⅜ ⌐⌂╢⁹↓℮⇔√ ⅛╠ ⇔√╙─⅜ ─ⱨ

─◒כⱶ꞉כ꜠⁹ⱨ╢№≢◒כⱶ꞉כ꜠ ⌐│ ⱪ꜡☿☻ ─ 6≈─ ≤

- ─ ╩ ⇔ ⌐│ ∕╣╠⌐ ∆╢ ╩ ⇔≡™╢⁹ⱨ꜠

─◒כⱶ꞉כ ⌐№√∫≡│ ─ 2 ⅜ ≤⌂∫√⁹ 

ᵑ ─ ≤∕─ ─№╡  

ᵒ ⌐⅔↑╢₈ ₉⌐ ∆╢ ─ ≠↑  
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ᵑ⌐≈™≡│ ─ BM ─▪☿☻ⱷfi♩ה♃☻◒ ╛ ╠─₈

ה ─ ₉⌐ ∆╢ ─ ⅎ┌ ה 2007 ⅜ ⌐⌂╢⁹BM ─

≢│ NC ─ ⱪ꜡☿☻⌐ ↕∑╢ ⅜◒♇ꜞⱩכꜟ≢ ↕╣≡™╢

ה ה ה 2011 │≢◒♇ꜞⱩכꜟ─↓⁹ ≢ ≤⌂╢ NC ─ⱪ

꜡☿☻ ⅜ ⌐ ↕╣ ⌐│ ⱪ꜡☿☻ ⌐ ∆╢ ⅜ ↑╠╣≡™╢⁹

│≢◒♇ꜞⱩכꜟ─ ⌂ ╩ ↑╢─≢│⌂ↄ ─ ↔≤⌐

─ ╩ ↑≡™╢ ⅜ ≢№╢⁹ ⱪ꜡☿☻ ⌐ ∆╢ ⌂ ╩ ⇔

≡™╢╦↑≢│⌂™↑╣≥╙ ─ ⌐ ⇔≡ⱪ꜡☿☻ ⌐ ∆╢ ⌂

╩ ⇔≡™╢≤™℮ ≢ ⌐≤∫≡ ≢№╢⁹ 

╠─₈ ה ─ ₉⌐ ∆╢ ≢│ ₈ ה ─ ─ ₉⅜

↕╣≡™╢ ⅎ┌ 2007 pp.68-69 ⁹ ⌐│ ₈ ה ╩ ╖ ∆ ₉

₈ ה ╩ ℮ ₉ ₈ ה ≢ ∆ ₉ ₈ ה ≢ ⅎ ℮ ₉─₈4

≈─ ₉⌐ ∆╢ ⌐∕∫≡ ∕╣∙╣─ ─ ⅜ ↕╣≡™╢⁹╕√

⌐│ ∕╣∙╣─ ⌐≈™≡ з⅛╠ й╕≢─ 3≈─ ⅜ ↕╣≡™╢⁹ 

≢ ↕╣≡™╢ ⌐≈™≡ ⅎ┌ ₈ ה ≢ ∆╢ ₉─ ⌐│

─╟℮⌂ ⌐╟∫≡ ⅜ ↕╣≡™╢ 2007 p.67 ⁹≈╕╡ з

│ ₈ ─ ⅎ╩ ═╢₉ ≢№╢⅜ ₈ ⅝ ╩ ∆╢₉≤™℮ ⅜ ╦╢↓

≤⌐╟∫≡ и─₈ ⅝ ╩ ⇔≡ ─ ⅎ╩ ∆╢₉ ⌐ ∆╢⁹↕

╠⌐ ↓─ и⌐₈╦⅛╡╛∆ↄ₉⅜ ╦╢↓≤⌐╟∫≡ й─₈ ⅝ ╩ ⇔

≡ ─ ⅎ╩╦⅛╡╛∆ↄ ∆╢₉ ⌐ ∆╢─≢№╢⁹↓─ ─╟℮⌐

╠─ ≢│ ─√╘─ ╩ ⇔≡™╢ ⅜ ⌐≤∫≡ ≢№

╢⁹╕√ ₈ ה ─ ₉╩ ∆╢ ┼─ ╩ ⌐⅔⅝⌂⅜╠ ⅛∆⅞╢

╩ ∆╢─≢│⌂ↄ ₈3≈₉≤™℮ ╟™ ─ ╩ ⇔≡™╢ ╙ ⌐

⌂╢⁹ 

 ─╟℮⌂ ╩ ⌐⇔⌂⅜╠ ≢│ ─╟℮⌂ ≢₈ ₉╩

∆╢↓≤≤⇔√⁹₈ ₉≤™℮ ≢│⌂ↄ ₈ ₉≤™℮ ╩ ™≡™╢ │

ⱨ꜠כⱶ꞉כ◒─ ─ √╢⌡╠™⅜ ⌐⅔↑╢ ≥╙√∟─ⱪ꜡☿☻ ╛

- ─ ─ ─ ≢№╡ ╕√ ∕℮⇔√ ╩ ≠ↄ╡⌐ ⅛∆

↓≤⌐№╢ ⅜№→╠╣╢⁹ 

ⱨ꜠כⱶ꞉₈─◒כ ₉─ ⌂ │ ─ 2 ⌐⌂╢⁹ ─ │ ₈ ₉⌐⅔

↑╢ ─ ≤™℮ ⅛╠ ₈ ₉ ₈ ─ ₉ ₈ ₉≤ ┌

╣╢ 3≈─ ╩ ↑√ ≢№╢⁹ ⅎ┌ ₈ ₉╩ ⌐⇔⌂⅜╠ ↓╣╠ 3≈─ ╩

⇔≡⅔⅝√™⁹₈ ₉─₈ 1₉│ ₈ ─ ⌐ ∫≡ ─ ╩

ₐ ₑ⌐ ∆╢₉≤⌂∫≡™╢⁹₈ ─ ⌐ ∫≡₉≤№╢╟℮⌐

1≢│ ─ ⌐ ∫≡ ─ ╩ ⌐ ≢⅝╢ ≢№

╢⁹ ™ ⅎ╣┌ ─ ╩ ∆╢↓≤⅜≢⅝⌂™ ≢№╢⁹∕╣⌐ ⇔ 2│

₈ ⌂╢ ╩ ⇔ ∕─ ⅛╠ ─ ╩ₐ ₑ⌐ ∆╢₉

≢№╢⁹≈╕╡ 1≈─ ⌐ ∫≡ ─ ╩ ⌐ ≢⅝╢

∞↑≢│⌂ↄ ∕╣≤│ ⌂╢ ─ ╩ ≢⅝╢↓≤⅜ 2≢│ ╘╠╣╢⁹↕╠

⌐ 3│ ₈ ⌂ ╩ ⇔ ∕╣∙╣─ ⅛╠ ─ ╩ₐ
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ₑ⌐ ∆╢₉≤⌂∫≡™╢⁹≈╕╡ 3│ ⌂ ╩ ╠ ≢⅝╢ ≢

№╢⁹₈ ₉ ─ ─ 5≈─ⱪ꜡☿☻ ╛ - ─ ⌐≈™≡

╙ ≤⇔≡ ─ ⅛╠ ╩ ⇔≡™╢⁹↓─╟℮⌐ ∆╢ 3≈─ ╩

⇔≡™╢ ⅜ ─ⱨ꜠כⱶ꞉כ◒─ ≢№╢⁹ 

─ │ ─ ᵒ⌐⅛⅛╦∫≡ ─ ⌐ ∆╢ ⌂ ≤⇔≡

₈ ≤─ ₉≤™℮ ╩ ⇔√ ≢№╢⁹ ─╟℮⌐ ≢⌡╠∫≡

™╢ │ №ↄ╕≢ ≠ↄ╡─ ─ ≢№╡ ⌐⅔↑╢ ≥╙─ ─

╩ ⅎ╢ ≤⇔≡ ↕╣╢╙─≢№╢⁹⇔√⅜∫≡ ₁─ │ ─ ╩

⇔√╡ ≠ↄ╡╩ ≡⇔≥ꜟכ♠─╘√╢∆╡√∫ ∆╢╙─≢⌂↑╣┌ ⅜

⌂™⁹ ≢│₈ ₉─ ⅜ ⌐⌂╢↓≤⅛╠ ₈ ₉≤™℮ ∞↑≢

│⌂ↄ ₈ ₉│ ≢⅝⌂™ ⌐⌂╢⁹↓─↓≤╩┤╕ⅎ ₈ ₉─ ─ ╩

⇔ →╢ ≤⇔≡ ₈ ≤─ ₉─ ╩ ⇔√⁹↓─↓≤│ ≠ↄ╡─

⌐⅔↑╢ ≤─ ─ ⅎ┌ Ɑ▪ ⱪכꜟ◓ ╡ →⌂

≥ ╩ ⅛≈ ⌐ ∆╢↓≤╩ ⇔≡™╢⁹⌂⅔ ⱨ꜠כⱶ꞉כ◒─ ⌐

│₈◖Ⱶꜙ♬◔כ◦ꜛfi₉⅜ ↕╣≡™╢⅜ ─ │ №ↄ╕≢ ─ⱪ꜡☿☻

⌐ ⇔√ ≢№╢≤™℮ ⌐⅔™≡ ₈ ≤─ ₉≤│ ╩ ∆╙─

≢№╢⁹ 

⌂ ─  

₈B ₉⌐ ∆╢ ─ │ 1─╟℮⌂ ╣╩ ⌐ ∆╢ ⌂

≤ ⅎ≡™╢↓≤≢№╢ B2 ⁹ 1│ ⌐│ 1.2≢ ═√ ─

╩ ≤⇔≡ ⇔√╙─≢№╢⁹ 

≥╙√∟│ ╕∏ ₈ ⌂ ₉⌐ ™ ∕╣╩ ∆╢⁹∕⇔≡

╛ ╩ ™  ⌐ ∆╢⁹∕─ ≢ ╩ ⇔

╩ ∆╢⁹∕⇔≡ ╠╣√ ╩╙≤⌐ ─ ≤⌂╢ ╩ ∆╢↓

≤⌐⌂╢⁹∕─ ™ↄ≈⅛─ ╩╙≤⌐⇔≡ ⌐⅔™≡ ╩ ╢

↓≤⌐⌂╢⁹↓℮⇔√ ⌐⅔™≡│ ™─ ╩ ⌐ ⇔ ─

№╢™│ ╩ ⇔ ⇔√╡ ⇔™ ╩ ⇔√╡∆╢↓≤⌐⌂╢⁹ 

⌂⅔ 1─ │ ⌂╙─≢│⌂ↄ ⌐ ∂≡ ╩ ⅝ ⇔⌂

⅜╠ ∆╢╙─≢№╢⁹╕√ 45 №╢™│ 50 ─ ⌐⅔™≡ ∆

═≡─ ╩ ∏⇔╙ ╢╦↑≢│⌂ↄ ∕─ ⌐⌂╢↓≤╙№╡ ╢⁹ 

─  

₈B ₉⌐ ∆╢ ─ │ ⌐ ∆╢

≢№╢ B3 ⁹↓─ │ ─ ╩ ∆ ⌐⅔™≡ ≥╙√∟ ⌐

╟╢ ─ ─ ╩ ─ ⌂ ⌐ ≠↑╢↓≤╩ ∆╢⁹↓

╣╕≢─ ╛ 1⌐╙ ↕╣≡™╢╟℮⌐ ⌐ ∆╢ ≢│ ─ ≤

∆╢√╘─ ≠ↄ╡≤∕╣⌐ ≠ↄ ─ ⅜ ⌐⌂╢⁹↕╠⌐™ⅎ┌ ≥╙

√∟ ⅜∕℮⇔√ ╛ ╩ ╠ ∆╢↓≤⅜ ╕⇔™⁹B3 │ ↓℮⇔√

⌐ ∆╢ ─ ╩┤╕ⅎ√╙─≢№╢⁹↓↓≢│ ╕∏ ╠─ ⱪכꜟ◓

─ⱷfiⱣכ⌐╟∫≡ ↕╣√ ╩╙≤⌐ ⅜™℮ ╛ ─ ╩ ⇔

≡⅔⅝√™ ⁹ 
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1 ⌐ ∆╢ ⌂  

 

2015 │ 2⌐ ∆╟℮⌂ ╩╙≤⌐ ⌐ ∆╢ ╩ ⇔

≥╙√∟─ ─ ╩ ⇔≡™╢⁹ ─ ⇔√ 2─ │₈Ᵽ☻◔♇♩─

╩ ╓℮₉≢№╡ ∕─ │ ─ 2 ⌐⌂╢⁹ 

─ │ ↓─ ⅜ ─ ♃כ♦ ≤ ♃כ♦ ☻Ⱨכ♪

☻♃Ⱶ♫≤™∫√ ⌐╟╢ 6≈─ ╩╙≤⌐⇔√ ╩ ⇔ Ᵽ☻◔♇♩Ⱳ

─ꜟכ ╩ ∆╢≤™℮ ─ ≢№╢ ≤™℮↓≤≢№╢⁹ ⅎ┌ ♦

─♃כ ╡ ™⌐≈™≡│ A ╣≡™╢ ╩ 3 B ┤≈℮ ╩ 2 C ╛╛ ╢

╩ 1 ≤⇔ ╩♃כ♦ ⌐♃כ♦ ∆╢ ⌐╟∫≡ ╩ ⇔ ╩

⌐⇔√ ╩ ℮↓≤⌂≥⅜ ⅎ╠╣╢⁹ ─ │ ⌐ ⇔≡ 2⌐

⇔√ ─♃כ♦ ╖≠↑─ ↕≢№╢⁹ ╙ ∆╢╟℮⌐ ⅎ┌ ─ A B

C─ ⌐≈™≡╙ A ╩ 4 B ╩ 2 C╩ 1 ≤∆╢ ─ ╙№╡ ╢⁹↓

╣│ ₈A ─ ╩ ∆╢₉≤™℮ ─ ⌐ ≠ↄ ─ ≢№╢⁹╕√

⌐╟╢ 6≈─ ─℮∟ ∆╢ ─ ⌐╙ ↕⅜№╢⁹ ⅎ┌  

⇔√ⱪ꜠כ╩ ⌐ ╘╢≤™℮ ⌐ ≠ↄ⌂╠┌ ₈Ⱶ☻─ ⌂↕₉≤™℮  

₈ ⌂ ₉─  

─ ₡ ₢ 

─ ₡ ₢ 

─ ₡ ₢ 

 

⌐⅔↑╢  

ᵑ ─ ≤∕

─  

ᵒ ⇔™ ─ ≤∕─  

╡ ╡ 
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2 ₈Ᵽ☻◔♇♩─ ╩ ╓℮₉─ 2015 p.3  

 

⌐ ╖≠↑╩ ∫√ ╩ ∆╢↓≤⌐⌂╢⁹╕√ ⌐ ↕╣≡™╢ 3 ─

⅜₈☻Ⱨ₉♪כ⌐ ↑≡™╢╙── ₈☻♃Ⱶ♫₉⌐ ⅜№╢≤™℮↓≤⌐⌂╣┌

╢ 2 ─ ⌐№√∫≡│ ₈☻♃Ⱶ♫₉≤™℮ ⌐ ╖≠↑╩ ∫√ ╩

∆╢↓≤╙ ↕╣╢⁹↓─╟℮⌐ ─ ⇔√ ≢│ ⌂ ⌐ ≠™≡

⌂ ─ ⅜ ≢⅝╢ ⌐ ⅝⌂ ⅜№╢⁹↓─ ─ ⌐╙№╢╟℮⌐

⌐⅔↑╢ ╛ ≢│ ≥╙√∟⅜ ─ ⌐ ∟↕╣√ ╩ ╠

∆╢↓≤⌐╟∫≡ ╩ ℮↓≤╩ ⇔≡™╢⁹ 

 ─ ⅛╠╙ ↕╣╢╟℮⌐ ─ ╛ │ ⌂ ⌐ ≠ↄ

─√╘─ ⌂ ≤⌂╢⁹↓℮⇔√ ⅛╠ ─ ╩ ℮ ה 2018

≢│ ╩╙≤⌐ ─ ≢ ↄ ─ ⱪ꜡☿☻↔≤⌐ ≤⌂╢

╩ ⇔≡™╢⁹∕℮⇔√ ⌂ ≤⇔≡│ ⅎ┌ ╛♩כꜗ♅כ♄כ꜠ ◒꜡☻

⌂≥⅜ ↕╣≡™╢⁹ ≢│ ⌐⅔™≡ ≤⌂╢

╩ ∆╢≤≤╙⌐ ∕℮⇔√ ╩╙≤⌐ ─√╘─ ╩ ⇔√╡

⇔√╡∆╢ ╛ ─ ╩ ╘≡™╢⁹ 

─  

 ₈B4 ─ ₉│ ⌐⅔™≡ ╩ ⇔√ ╩

℮↓≤╩ ⇔≡™╢⁹↓─ ⌐⅔↑╢ ─ │ 2≈─ ⌐⅔™≡

─ ≤⌂∫≡™╢⁹∕╣│ ⌐ 1⌐ ⇔√ ⌐ ∆╢

⌂ ╩ ⅎ╢ ⌐ ╩ ≤ ─ ─ ╩

∫√ √⌂ ─ ≤⇔≡ ╡ √∑╢ ≢№╢⁹ 

 ╕∏ ⅜ 1⌐ ⇔√ ╩ ⅎ╢ ≤⌂∫≡™╢↓≤╩ ∆⁹ ─

≢│ ⌐ ⅜ ↕╣╢⁹ ≢ ∆



25 

 

╢ ≤│ ─ ⌐ ∆╢ √⌂ ≢№╡ ≤│ ∕─ √⌂

╩ ╖ ∆ ⌐⌂∫√ ─ ⌐ ∆╢ ≢№╢⁹∕⇔≡ ∆╢ ≤│

⇔√ ⌐ ∆╢ √⌂ ≢№╢⁹ ╩ ⇔√ ≈╕╡

╩ ⇔√ ⅜ √⌂ ╛ ∕─ ⌐ ╦╢ ┼─ √⌂ ⅝╩

∆↓≤│ ╛ ≤™∫√ ─ ⌐ ≠ↄ

⅜ ⌐╙ ⌐╙ ⇔≡⅝√⁹↓╣╠─ │ ─ ≤⇔≡─

≢№╢⁹₈ │ ╩ ⇔≡™╢₉ Ɽ♩♫ⱶ 2006 p.34 ↓≤ ∕⇔≡

╛ ↕⌂≥≤™∫√ ╙ ≢№╢↓≤╩ ╕ⅎ╣┌ ╩ ⌐⇔

≡ ⅛╠ ⅜ ↕╣╢≤™ⅎ╢⁹╕√ ▬כꜙ♦⌐ 1968 │ ╩ ⌐⇔≡

⅛╠ ⅜ ↕╣╢≤ ═╢⁹≈╕╡ Ɽ♩♫ⱶ≤™℮ⱪꜝ◓ⱴ♥▫☼ⱶ╛▬כꜙ♦

─ ⅎ⌐ ≡┌ ⌐╟∫≡ ╩ ∆╢↓≤⅜≢⅝╢╟℮

⌐⌂╢⁹↓─╟℮⌂ ⅛╠ ⅜ 1⌐ ⇔√ ╩ ⅎ╢ ≤⌂∫≡™╢≤

ⅎ╠╣╢⁹ 

 ⌐ ⅜ ╩ ≤ ─ ─ ╩ ∫√ √⌂

─ ≤⇔≡ ╡ √∑╢√╘─ ≤⌂∫≡™╢↓≤╩ ∆⁹ ≤

─ ─ │ ⌐ ╩ ╗⅛≥℮⅛≤™℮ ⌐№╢⁹≈╕╡ ╩ ╕

⌂™ ⅜ ≢№╡ ╩ ╗ ⅜ ≢№╢⁹ │ №╢╙──

≤⇔≡ √⌂ ╩ ╘╢⁹ ╛ ─ ─ ≢│

√⌂ │ ⌐╟∫≡ ↕╣ ∕─ │ ⌐╟∫≡ ↕╣╢⅜╝ⅎ⌐

≢№╢ ⅎ┌ Lerman,1996; ▪כⱠ☻♩ 2015 ⁹ │ №╢═⅝╙─

─ ≤⇔≡ ─ ╩ ─ⱪꜝ◓ⱴ♥▫☼ⱶ─▬כꜙ♦℮⁹ ≢│

│ ╩ ⌐⇔√ ╩ ⇔≡ ↕╣╢⁹∕⇔≡↓─ ╙ ⌐╟∫≡ ↕

╣╢⅜╝ⅎ⌐ ≢№╢⁹↓─╟℮⌂ ⅛╠ │ ≤ ─ ─

╩ ∫√ √⌂ ─ ≤⇔≡─ ╩ ╡ √∑╢ ≤⌂∫≡™╢≤

ⅎ╠╣╢⁹ 

 

1.1.6 ─₈ ₉⌐ ∆╢  

 ₈C ₉≤⇔≡│ ─ 3≈─ ╩№→╢↓≤⅜≢⅝╢⁹ │ ╛

⌐ ∆╢ ⌂ ╩ ╡№→╢≤™℮↓≤≢№╢ C1 ⁹ ≤⇔≡ ⌐ ═√╟℮

⌐ ⌂ ─ ⌐⅔™≡│ ⌂ ╛ ⅜ ∆╢↓≤⅜ ↄ

╛ ─ ⌐⅔™≡∕╣╠╩ ∆╢↓≤⅜ ╘╠╣╢≤™℮↓≤≢№╢⁹∕─

√╘ ≤⇔≡╙ ⌂ ╡ ⌂ ╩ ─♪ⱪfi◄fiכ○╢∆≥ ╩ ╡

№→╢↓≤⅜ ─ ⌐≤∫≡╙ ╕⇔™ C2 ⁹ ≤⇔≡ 1.5─ 3

≢ ═√ ─ ⌐ ≤⌂╢ ╙ ≤⇔≡ ⌐ ╡№→╢↓≤≢№╢

C3 ⁹ 

 ⅎ┌ ╠─ ╢№≢כⱪ─ⱷfiⱣכꜟ◓ ה ה ה 2018 │

─ ≤⇔≡ ₈╟™ ─ ₉≤™℮ ╩ ⇔≡™╢⁹↓─ │ ≥

╙√∟⅜ ─ ⌐ ≠™≡ ⇔√™≤ ℮₈╟™ ₉╩ ⅎ╢≤™℮╙

─≢№╢⁹√∞ ₈╟™ ₉≤™∫≡╙ ─₈╟↕₉╩ ⅎ╢ │ ≢№╡ ₁

≢№╢⁹╕√ ∕─ ─ ⌐╟∫≡₈╟™ ₉╙ ╦∫≡ↄ╢⁹↓℮⇔√↓≤╩┤╕
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ⅎ ↓─ ≢│ ─₈╟↕₉╩ ⅎ╢ ╩ ⇔√ ≢ ₈╟↕₉╩ ∆╢√╘

─ ╩ ⇔ A C─ 3 ─ ⅛╠ ∆╢ ╩ ∆╢ ⅜ ↕╣≡™╢⁹ 

 ╕∏ ─₈╟↕₉╩ ⅎ╢√╘─ ⌂ ≤⇔≡ ╠│ ─

CO2 ∕⇔≡ ↓╣╠ 3≈⅜

⇔√ ⌂ ─ 4≈─ ╩№→≡™╢⁹╕√ ↓℮⇔√ 4≈─ ─≥╣╩ ∆

╢⅛⌐│ ≥╙─ ⅜ ╣╢≤ ⇔≡™╢⁹∕─ ≢ ⅎ┌ ╩

∆╢√╘─ ≤⇔≡ ≤ ⅝ ⌐ ≠ↄ 1 ⌐╟

╢◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ╩№→≡™╢⁹↓─ ─╟℮⌐ ╠│

⌐ ⇔√ ─ ╩ ⇔√ ≢ ↓─ ─₈ ₉≤∕╣╠⌐ ∆╢

₈ ₉ ₈ ₉╩ 3─╟℮⌐ ⇔≡™╢⁹ 

3 ₈ ─ ₉─ ⌐⅔↑╢ ≤ ™√  

ה ה ה 2018 p.46  

    ⌂  

  
 

 

 

ה  
CO2  

 

◦♫ꜞ○  

⌐≤∫≡₈╟™₉ ╩ ∆╢ │ ⌐⅔™≡ ⌐ ↓╡ ╢╙─

≢№╡ ≥╙√∟⌐≤∫≡╙ ▬ⱷ⁹╢№╙≢─╙™∆╛⇔☺כ╕√ ─ ⌐

╠∏ ╠⅛─ ╩ ∆╢ ⌐│ ─ ╩╙≤⌐ ⌐ ∆╢ ₁

⌂ ╩ ⌐ ∆╢ ⅜№╢⁹ ╠⅜ ⇔≡™╢₈╟™ ─ ₉│ ↓℮

⇔√ ⌂ ╩ ╡№→√╙─≢№╡ ∕─ ≢ ─ C1╩┤╕ⅎ√ ≤™

ⅎ╢⁹╕√ ₈╟™ ─ ₉─ ≢│ ≤™∫

√ ⌂ ⅜ ∆╢≤≤╙⌐ ∕╣╠─™∏╣⌐ ⅝╩ ↄ⅛│ ─↓≤⌂⅜

╠ ∕─ ─ ⌐ ⇔ ∕╣⌐╟∫≡ ─√╘─ ╛ ∆╢ ╙ ∏

≤ ╦∫≡ↄ╢⁹∕─ ≢ ↓─ │ C2─ ≢№╢ ╛ ⱪfiכ○─

╙ ⌐┤╕ⅎ√╙─⌐⌂∫≡™╢⁹↕╠⌐ ⌐ ═√╟℮⌐ ⌐ ⇔√

≢│ 1 ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi⌐ ≠ↄ ─ ⅜ ↕╣╢⌂≥

≢ ∆╢ ⅜ ╩ ∆╢ ─ ⌂ ≤⇔≡ ≥╙√∟⌐╟∫≡ ↕

╣≡™╢⁹↓─ ⌐⅔™≡ │ C3─ ╙ √∆╙─≤⌂∫≡™╢⁹₈╟™

─ ₉─ ─╟℮⌐ ≢│ C1 C3─ ⅛╠─ ┘ ⌐

⌐ ╩ ™≡™╢⁹ 

 

1.1.7 ─₈ ₉⌐ ∆╢  

 ₈D ₉⌐≈™≡ │ ⌐│ ≤◖▬fi─ ─ ⌐№╢√╘

₈A ₉⌐ ⇔√ 4≈ A1 A4 ⅜ ⌂ ≤⌂╢⁹ 

 A1 │ ─╟℮⌐ ╛ ⌐ ∆╢ ⌂ ⌐

⇔≡ ─ ─ ≢ ╩ ╡ ╠⅛─ ╩ ℮ⱪ꜡☿☻≢ ↄ ה

≢№╢⁹⇔√⅜∫≡ D1 ₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ

─ ⌐≈™≡│ ↓─ⱪ꜡☿☻≢─ ╕√│ ─ ⅜ ≤

⌂╢ ≤ ⅎ╠╣╢⁹╕√ ∕─ │ ⱨ꜠כⱶ꞉כ◒ ⌐ ≠™≡ ₁
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─ ╛ ⌐ ∫≡ ╩◒♇ꜞⱩכꜟ⌐ ⇔ ≥╙√∟─ ╩ ╢↓≤⌐

⌂╢⁹∕─ ≢ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉כ◒│ ─√╘─ⱨ꜠כⱶ꞉כ

◒≤⇔≡─ ╙ ∫≡™╢↓≤⌐⌂╢⁹ 

↓─ ⌐⅔™≡ ⌂ │ ≥╙⅜ ╩≢⅝√⅛ ≢⅝⌂⅛∫√⅛ ≢│⌂ↄ ≥

℮ ┌∑╢⅛⌐№╢⁹↓─ ≤⇔≡ ─ BM ─ ╙ ╡ ╣≡™╢

▪☿☻ⱷfi♩─ ⅎ ⌐ ∆╢⁹∆⌂╦∟ ⅜ ⅛∫≡™╢ ⱨ▫כ♪▪♇

ⱪ ╩ ⇔ ⅜ ↄ═⅝ ⱨ▫כ♪ⱨ◊꞉כ♪ ≤ ∕↓┼─ ⅝ ⱨ▫

◒♇Ᵽ♪כ ╩ ∆ Black & William, 2009 ⁹  

 ⅎ┌ ₈ ₉⌐ ⇔≡│ 2⌐ ⇔√ Ᵽ☻◔♇♩─ ╩ ┬ ⌐⅔™≡

₈ ₉⌐─╖ ⇔≡™╢ ≥╙⌐│ ₈╖╪⌂╩ ≢⅝╢⅛⌂₉≤ →⅛↑ ─

─ ⌐ ╩ ↑╢ ≤⇔√╡ ╟╡ ⌂ ╩ √∑╢√╘⌐ ─ ⅎ─

≥ⱪכꜟ◓╛╙≤ ∆╢╟℮ ⇔√╡∆╢↓≤⅜ ⅎ╠╣╢⁹↓╣⌐╟╡ ₈ ⌂

╩ ⇔ ∕─ ⅛╠ ─ ╩ₐ ₑ⌐ ∆╢₉↓≤╩

┬─≢№╢⁹ 

╕√ ▪☿☻ⱷfi♩│ ─₈ ─ ₉ learning to learn ╩

↕∑╢↓≤╙ ∆╢╙─≢№╢ OECD ☿fi♃ 2008 ⁹∆⌂╦∟

─ ─ ╩ ╘╢↓≤╩ ⇔≡ ⅜ ≥℮∆╢↓≤⌐╟∫≡╟╡ ─ ™

⅜≢⅝╢⅛╩ ┬↓≤⌐╙ ╩⅔ↄ⁹↓─ ⅛╠│ ⱪ꜡☿☻ ╩ ╡ ╠

∑ ╩ ╪∞⅛⌐ ∆╢ ╙ ≢№╢≤ ⅎ╠╣╢⁹ 

 A2 ─ ≢№╢ D2 ─ ≢│ ─ ≥╙⌐╟∫≡ ↕╣√

⅜ ≤⌂╢⁹ⱪ꜡♄◒♩≤⇔≡─ ╩ ∆╢─≢│⌂ↄ ─ⱪ꜡☿☻─

╩ ∆╢⁹↓─ ⌐⅔™≡╙ ⱪ꜡☿☻ ╩ ╡ ╠∑╢↓≤⌂≥╩ ⇔≡

╩ ⌐ ↕∑╢↓≤≢ ─ ⌐ ∆╢ⱷ♃ ⅜ ⅎ╢╟℮⌐∆╢⁹  

 A3 ─ ⌐⅛⅛╦╢ ה ⅎ ─ ⌐ ∆╢ D3 │ ─

⌂╢ ╩ ⅎ ∕↓≢─ ⌐╟∫≡ ∆╢↓≤⅜ ⅎ╠╣╢⁹A4 ─

⌐ ∆╢ ─ D4 │ ─ ⅜ ╕╢╟℮⌐∆╢↓≤⌐ ⅜№╢⁹

⇔√⅜∫≡ ⅎ┌ ₁─ ╛ ⌐ ╩◒♇ꜞⱩכꜟ≡∫ ⇔ ╩

≢ ∆╢↓≤⅜ ⅎ╠╣╢⁹ 

↓─╟℮⌂ │ ₈ №∫≡ ┘⌂⇔₉≤™∫√ ⌐ ™╢↓≤─ ≤⇔≡

⇔℮╢╙─≢№╡ ≤ ╪≢ ─ ╖─ ⌂

≢№╢⁹ 

 

1.1.8 ─╕≤╘ 

 ─ ⌂ │ ⅜ ⇔╟℮≤⇔≡™╢ ─ ⌂ ╖╩

∆╢↓≤≢№∫√⁹↓℮⇔√ ─ ⌐ ⇔≡ ╕∏ ⌐⅔↑╢₈

─ ₉╩ ⇔ ₈ ─ ╖₉ 1 ╩ ⇔√⁹↕╠

⌐ ↓─ ╖⅜ ─ 4≈─ ⌐╟∫≡ ↕╣≡™╢↓≤⅛

╠ ↓╣╠ 4≈⌐ ∫≡ ⅜ ⇔≡™╢ ─ ╩ ⌐ ⇔√⁹ 

↓℮⇔√ ⌂ ╩┤╕ⅎ√ ≢ ₈ ─ ╖₉⌐ ≠ↄ

─ ╩ ⌐ ∆≤∆╢⌂╠┌ 3─╟℮⌐⌂╢⁹ 3╩₈ ─ ₉
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≤ ╪≢™╢╟℮⌐ 3│ ─ ╣ ≈╕╡ 1─ B2 ╛ 1⌐ ⇔≡™╢₈

⌂ ₉╩ ≤⇔ ∕╣⌐ ∫≡ ⌐ ∆╢ ─ⱳ▬fi♩╩

⌐ ⇔√╙─≢№╢⁹ ⅎ┌ ⅜ ⌐∕∫≡ 1 №╢™│

─ ╩ ⇔╟℮≤∆╢ 3⌐ ⇔√ ─ 1≈ 1≈╩ ⇔ ╩

⇔≡™ↄ↓≤╩ ⇔≡™╢⁹∕─ ≢ 3│ ⌐ ∆╢ ╩♦◙▬

fi∆╢√╘─ ⸗♦ꜟ≤⇔≡─ ╩ √∆ ≤ ⅎ≡™╢⁹ 

1⌐ ⇔√₈ ─ ╖₉≤╙ ↕∑⌂⅜╠ 3╩

⇔≡⅔⅝√™⁹╕∏ 3─ ⌐ ↕╣≡™╢─│ ╩ ∆╢√╘─₈

⌂ ₉ 1 ≢№╢⁹1.5─₈ ⌂ ─ ₉ B2 ≢╙ ═√

╟℮⌐ ⌂ ⌐⅔™≡│ ─ ⅜ ≠ↄ╡─ ⌂ⱳ▬fi♩

⌐⌂╢⁹ ─ ⌐≈™≡│ ≤⇔≡ ₈ ╛ ⌐ ∆╢ ⌂ ₉ C1

╛₈ ⌂ ╩ ─♪ⱪfi◄fiכ○╢∆≥ ₉ C2 ─ ⅛╠ ╩ ∆

╢↓≤⅜ ⌐⌂╢⁹╕√ ∕℮⇔√ ⌂ ╩ ⌐ ⇔ ∕─

╩ ∫√ ⌐│ ∕─ ⌐ ≠™≡ ─√╘─ ⌂ ╩ ∆╢↓

≤ B3 ⅜ ⌐⌂╢⁹∕⇔≡ ↓℮⇔√ ╩╙≤⌐ ≥╙≥℮⇔─

╩ ∂≡ B4 ╛◒ꜝ☻ ⌐⅔™≡ ╩ ╢↓≤⌐⌂╢⁹∕℮⇔√

⌐╟∫≡ ╠⅛─ ⅜ ↕╣╢↓≤ A2 ╙№╣┌ ⇔™ ⅜  

 

 

3 ⌐ ∆╢ ─  

 

 

─

  

₡ⱪ꜡☿☻ ₢ 

 

P0 

 

 

P1  

 

P2  

 

P3 ה 

 

 

P4 ה 

 

 

P5 ◖Ⱶꜙ

◦כ◔♬

ꜛfi 

 

₈ ⌂ ₉─  

─ ₡ ₢ 

─ ₡ ₢ 

 

─ ₡ ₢ 

 

⌐⅔↑╢  

ᵑ ─ ≤∕─ 

 

ᵒ ⇔™ ─ ≤∕─  

╡ ╡ 

 

₡    ₢ 
₡MS₢ 

₡ ╩ ™╢ ≤ ⌐

∆╢ ₢ 

  

1 

2 

3 

1 

2 

 ההה

a 

b 

 ההה

ɖ 

ɗ 

 ההה

ה
ה
 ה

ה
ה
 ה
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↕╣ ↕╣╢↓≤ A3 ╙№╢⁹↕╠⌐ ≥╙ ╠⅜ ─ ┘╩ ╡ ╢↓≤

⌐╟∫≡ ⌂ ⌐ ∆╢ ⅜ ↕╣ A4 ∕╣⅜ ─ ⌐≈⌂

⅜╢↓≤╙ ↕╣╢⁹ 

3─ ⌐│ ↓℮⇔√ ⌂ ╩ ∂≡ ⇔╟℮≤∆╢₈6≈─

ⱪ꜡☿☻ ₉ A11 ≤₈ - ─ ₉ A12 ⅜ ↕╣≡™

╢⁹ ─ ╛ ─ ⌐№√∫≡│ ⌐ ₈ ♦◙▬fi─√╘─ⱨ꜠כ

ⱶ꞉₉◒כ B1 ⌐ ≠™√ ⅜ⱳ▬fi♩─ 1≈⌐⌂╢⁹ 

↕╠⌐ 3─ ⌐│ ─√╘─ ╩ ∆╢ ≢ ≤⌂╢ C3

⅜ ↕╣≡™╢⁹ ≥╙√∟⅜ ™╢ │ ∕─ ⌐╟∫≡╙ ⌂╢⇔

─ ⌐╟∫≡╙ ⌂╢⁹ ⅎ┌ ₈ ⌂ ─ ₉─ ≢│ ╩

⇔√╡ ─ ╩ ⇔√╡∆╢≤™℮ ─√╘⌐ ≤⌂╢ ╩ ∆╢

↓≤⌐⌂╢⁹ ₈ ─ ₉⅛╠₈ ⌐⅔↑╢ ₉╕≢─ ≢│

≤⇔≡ №╢ ╩ ⇔√╡ ⇔√╡∆╢≤™℮ ─√╘⌐ כꜗ♅כ♄כ꜠

♩╛ ⌂≥─ ⅜ ™╠╣╢≤™∫√ ≢№╢⁹╙∟╤╪ ≥╙√∟⅜ ╩

™╢ ╛∕─ ⌐ ∆╢ │ ∆═⅝ ⌐╙ ∆╢⁹↓─╟℮⌐

╩ ™╢ ╛∕─ ⌐ ∆╢ │ ─ ╛ ⌐∕∫≡ ⌐ ↕╣

╢↓≤⌐⌂╢⁹ 

∕⇔≡ ╛ ⌐│ ₈ ₉⌐ ⇔√ A1 A4 ─ ╩∕╣∙╣ ⇔

D1 D4 ≥╙√∟─ ─ ╛ ─ ⌐ ⅛∆↓≤⌐⌂╢⁹∕─ ≥

╙√∟─₈ⱪ꜡☿☻ ₉ A11 ╛₈ - ─ ₉ A12 ─ ⌐

№√∫≡╙ ₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ B1 ⌐ ≠ↄ ⌂ ⅜

⌐⌂╢⁹ 

⌂⅔ ─ ─ ⌂♃▬ⱪ≤⇔≡│ 4─ 3≈╩№→╢↓≤⅜≢⅝

╢⁹↓─ 3≈│ ₈ ─ ╖₉ 1 ─₈A ₉⌐ ⇔√

≢№╢⁹ 

 ─♃▬ⱪ│ 2╛ ─₈ⱨ꜠כⱶ꞉₉◒כ⌐ ⇔√ 6≈─ⱪ꜡☿☻ A11

─ ⌐ ─ √╢ ╩ ↄ╙─≢№╢⁹ ≢│ ↓─♃▬ⱪ─ ╩₈A ⱪ

꜡☿☻ ₉≤ ┬↓≤≤∆╢⁹ ─♃▬ⱪ│ - ╩ ∆

╢ ─ ╛ ─ ⌐ ─ √╢ ╩ ↄ╙─≢№╢⁹↓─♃▬ⱪ

─ │ ₈ ─ ╖₉ 1 ─ A12 - ─

╛ A2 ─ D2 ─ ⌐ ⅜№╢ ≤™℮↓≤⌐⌂ 

4 ─ ─♃▬ⱪ 

─♃▬ⱪ ─  

A ⱪ꜡☿☻  6≈─ⱪ꜡☿☻ ─™∏╣⅛ №╢™│ ™ↄ≈⅛─ ─

⌐ ╩ ↄ╙─ 

B  - ╩ ∆╢ ─ ╛ ─

⌐ ╩ ↄ╙─ 

C ה  ⌐≤∫≡ ≤⌂╢ ⇔™ ╛ ─ ⌐

╩ ↄ╙─ 
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╢⁹ ≢│ ↓─♃▬ⱪ─ ╩₈B ₉≤ ┬↓≤≤∆╢⁹∕⇔

≡ ─♃▬ⱪ│ ⌐≤∫≡ ≤⌂╢ ⇔™ ╛ ─ ⌐ ─ √

╢ ╩ ↄ╙─≢№╢⁹↓─♃▬ⱪ─ │ ₈ ─ ╖₉ 1

─ ⌐⅛⅛╦╢ ה ⅎ ─ A3 ╩ ≤∆╢╙─≢№╢⁹

≢│ ↓─♃▬ⱪ─ ╩₈C ה ₉≤ ┬↓≤≤∆╢⁹ 

 ↓╣╠ 3≈─ ─♃▬ⱪ│ ⌐ ∆╢ ⅜№╢⁹∕─ ≢ 3≈─♃▬ⱪ│

⌂ ╩⌡╠∫√╙─≢│⌂™⁹№ↄ╕≢╙ ⅜ ╩ ≠↑√╡ ─

╩ ⌐⇔√╡∆╢√╘─ ⌂ ≤⇔≡ ⇔√╙─≢№╢⁹∕─√╘ ↓╣╠ 3

≈─ ─ №╢™│∆═≡⅜ ⇔√ ╙ ⅎ╠╣╢⁹╕√ ∂ ╩ ∫√

⌐╦√╢ ≢№∫≡╙ ∕─ ↔≤⌐ ─ √╢ ⅜ ╦╢↓≤╙ ↕╣╢⁹

∕─ ≢ ↓╣╠ 3≈─♃▬ⱪ│ ⌂╙─≢│⌂ↄ ∕─ ─ ₁≢ ╦╡ ╢

╙─≢╙№╢⁹⌂⅔ A4 ─₈ ⌂ ⌐ ∆╢ ₉╙ ─ ⌂

≢│№╢↑╣≥╙ ↓─ │ ⅎ┌ ⌐ ∆╢ ─ ⌂≥ ╡№

→╢ ─ ╩ ∂≡ ⌐ ↕╣╢ ⅜ ™⁹∕─ ≢ 1≈─ ⇔√

─♃▬ⱪ≤⇔≡│ ⇔≡™⌂™⁹↕╠⌐ ─ ⌐╟╢

™╙№╢≤ ⅎ≡™╢⁹ ⅎ┌ ≥╙√∟─ ╩ ⅎ╢≤ ≢│

─ ⌐│⌂™ ⌂ ╛ ╩ ╡№→╢↓≤⌐│≥℮⇔≡╙ ⅜№

╢⁹∕─√╘ A ♃▬ⱪ╛ B ♃▬ⱪ─ ⅜ ⌐⌂∫≡ↄ╢≤ ⅎ╠╣╢⁹

╛ ≢│ ⌐ ═≡ ∕℮⇔√ ╛ ╩ ╡№→√ ╩ ⇔╛∆

ↄ⌂╢⁹∕─√╘ C♃▬ⱪ─ ╙ ⇔╛∆ↄ⌂╢≤ ⅎ≡™╢⁹ 4⌐ ⇔

√ ─♃▬ⱪ⌐≈™≡│ ─ ╩ ⇔≡⅔⅝√™⁹ 

 

1 ↓─ ⌐⅔™≡ ₈ ₉ ₈ ₉ ₈ ₉─ │ ⅔⅔╗⌡ ─↓

≤╩ ∆╢╙─≤∆╢⁹ 

ה  ╩ ∆╢√╘─ ⌂ ⅎ╛ ⌂≥ 

   ₈ ⌐╟╢ ₉ ☻Ⱨכ♪ ☻♃Ⱶ♫⌂≥ ≤™℮ ╩♃כ♦ ╖≠

↑⇔ ∆╢≤™℮ ⅎ 

ה    ⌐ ≠™≡ ↕╣√ ─√╘─ ⌂  

   ₈ ⌐╟╢ ₉ ☻Ⱨכ♪ ☻♃Ⱶ♫⌂≥ ≤™℮ ╩♃כ♦

⇔ ╖≠↑∆╢≤™℮ ⌐ ≠™≡ ⅎ┌ A ╩ 3 B ╩ 2 C

╩ 1 ≤⇔≡ ─Ᵽ☻◔♇♩⌐ ∆╢ ╩ ⌐ ∆╢↓≤ 

ה  ⌐ ≠ↄ ─√╘─  

   ⌐╟∫≡ ↕╣√ 2 ─  

 

Black & William (2009).  Developing the theory of formative assessment . Education, 

assessment, evaluation, and accountability , 21(1), 4-5. 

Bowland Charitable Trust (2008) . Bowland maths: An imaginative resource for teaching 

mathematics Key Stage 3 . DVD ⱴ♬ꜙ▪ꜟ . 

J ,▬כꜙ♦ 1968 ₐ ─ ₑ  
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♩☻Ⱡכ▪ P 2015 ₐ ─ ₑ  

1994 ₈ ─♪ⱪfi◄fiכ○╢↑⅔⌐ ⌐╟

╢ ⌐ ∆╢ 1 ─ ≤ 1 ₉ ₐ ₑ

1 32-43  

1988 ₐ 18 ╩ ∆╢ₑ  

2007 ₈ 4 ה  ─ ─ ₉ ה ₐ ─

⌂ ⅎ ╩ ╡ ⅎ≡ₑ 62-73  

Lerman,S. (1996). Intersubjectivity in mathematics learning: A challenge to the radical 

constructivist paradigm ?.  Journal for research in mathematics education , 27(2), 

133-150. 

ה 2007 ₐ ─ ⌂ ⅎ ╩ ╡ ⅎ≡ₑ  

2008 ₈ ⌐⅔↑╢◌ꜞ◐ꜙꜝⱶ─ ₉ₐ ₑ

1 19-27  

NCTM (2000). Principles and standards for school mathematics . Reston,VA: NCTM . 

2013 ₐ ⌐⅔↑╢ ─ ⌐ ∆╢ ₑ

22 24 ה  

2016 ₐ ─ ⌐ ∆╢ⱱꜞ☻♥▫♇◒ה▪ⱪ꜡כ♅ ₑ

25 27 ה  

2011 ₈ ⌐⅔↑╢ⱪ꜡☿☻ ─

√╘─ ≤ ⌐ ∆╢ ▬◑ꜞ☻₈Ⱳכꜝfi♪ Bowland Maths. ₉─

₉ ₐ ה ₑ 93(9) 2-12  

OECD ☿fi♃כ 2008 ₐ ▪☿☻ⱷfi♩≤  ─√╘─

╩╘↨⇔≡ₑ ₁  

Ɽ♩♫ⱶ H. 2006 ₐ ─ ₑ  

QCA (2007a). Mathematics: Programme of study for key stage 3 and attainment targets . 

QCA (2007b). Mathematics: Programme of study for key stage 4 . 

2015 ₈ ─ ╩ ⇔√ ⌐ ∆╢ ₈Ᵽ☻◔♇♩

Ⱳכꜟ─ ╩ ╓℮₉╩ ⌐⇔≡ ₉ ₐ ה ₑ 97(5) 2-10  

2018 ₈ ⌐⅔↑╢ ⌐ ≠ↄ ⌐

∆╢ ╩∆╢ ⌐ ≤⌂╢ ─ ≤∕─ ₉ ₐ

ה 6 ₑ 35-40  

2018 ₈ ⌐ ≠ↄ

⌐⅔↑╢ ≤ ⸗♦ꜟ─ ₉ ₐ ה 6 ₑ

41-48  

1996 ₈ 4  ≤∕─ ₉ ₐ 4 ₑ

81-105  

2014 ₈ 2  ─ ה ₉ ₐ ה

14  ₑ 21-31  

 

 



 

 ⌐ ∆╢ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉כ◒ 

 

  
  

  

    ≤─  

 
 

 
─  

 
 

  ɖ ɘ 

P0  
find ing problem  

╩
⇔ ╩ ∆
╢  

─ ⅛╠
╩ ⇔ ╩

∆╢  

⌂╢ ⅛╠
╩ ⇔ ╩ ∆╢  

⌂ ⅛╠
╩ ⇔ ╩ ∆╢  

 

⅜≥─╟℮⌂ ⅛
╠ ╩ ⇔
╩ ⇔≡™╢⅛╩
∆╢  

P1  
Form ulating  

─ ╩
₈
₉⌐ ∆╢

∆  

─ ⌐ ∫≡
─ ╩₈
₉⌐ ∆╢  

⌂╢ ╩ ⇔ ∕─
⅛╠ ─

╩₈ ₉⌐
∆╢  

⌂ ╩ ⇔ ∕╣
∙╣─ ⅛╠
─ ╩₈ ₉
⌐ ∆╢  

  

⅜≥─╟℮⌂ ╩
⇔ ─

╩₈ ₉⌐
⇔√⅛╩ ∆╢  

P2  
Representing  

⌐╟∫≡
─ ╛

╩ ∆
╢  

─
⌐╟∫≡

─ ╛ ╩
∆╢  

⌂╢
╙ ⇔⌂⅜╠
─ ╛ ╩
∆╢  

╛ ⌐ ∂≡
⌂ ╩
ה ⇔ ─
╛ ╩ ∆╢  

  

─ ⌂
╩ ∂≡ ─
─ ╛

╩ ∆╢  

P3 ה  
reasoning & 
analy zing  

⅝
╛ ⅎ ⌐ ≠™
≡ ╩⇔√╡

─ ╩
⇔√╡∆╢  

─
⅝╛ ⅎ ⌐ ∫≡
╩⇔√╡ ─

╩ ⇔√╡∆╢  

⌂╢ ⅛╠ ⌂╡
─ ⅝╛ ⅎ
╩ ⇔⌂⅜╠ ╩

⇔√╡ ─ ╩
⇔√╡∆╢  

⅝╛ ⅎ
╩ ≢ ⇔√╡ ≈ↄ
╡ ⇔√╡⇔⌂⅜╠
╩⇔√╡ ─ ╩
⇔√╡∆╢  

  

─ ⅝
╛ ⅎ ╩ ⇔ ∕─

⌐ ∫≡ ╩⇔√
╡ ─ ╩ ⇔
√╡∆╢  

P4 ה  
interpreting  
& validating  

╙≤─ ─
⌐ ╠⇔ ╦

∑≡ ─
╛

╩ ⇔ ∕╣╠
─ ╩ ∆
╢  

╙≤─ ─
⌐ ╠⇔ ╦∑≡

─ ─
╛ ╩ ∆
╢  

╙≤─ ─ ⌐
╠⇔ ╦∑≡ ─

─ ╛
╩ ⇔ ∕╣╠─
╩ ∆╢  

╙≤─ ─ ⌐
╠⇔ ╦∑≡ ─

─ ╛
╩ ⇔ ⅜№╣┌

╟╡ ╩ ╘╢√╘─
╩ ℮  

  

─▪ⱪ꜡כ♅⌐╟╢
─ ╛

≤╙ ⇔⌂⅜╠
╛ ╩ ה

⇔ ∆╢  

P5 ◖Ⱶꜙ♬◔
 fiꜛ◦כ

Communicating  

─ ╛
╩ ⅎ

℮  

─ ╛
╩ ⌂

ה ≢ ⅎ ℮  

─ ╛
⌐≈™≡

╩ ⇔√ ה ≢
ⅎ ℮  

─ ╛
╩ ─
⌐ ∂√ ה ╩
⇔ ⅎ ℮  

  

─ ─ ╛
╩ ⇔

─∕╣≤ ה ⇔
╡ →╢  

MS
- ─

 
realizing 

mathematical -s
cientific  and 
social value  

-
╩ ∆

╢  

─ -
⌐ ∫≡

╩ ℮  

⌂╢ -
╩ ╕ⅎ≡

╩ ℮  

─ -
╩ ╡ ╣≡

╩ ℮  
 

⌐╟╢ ─
- ⌐ ≠

ↄ ╩ ↑ ╣ ∕
╣╠╩ ה ⇔
⌂ ╩ ℮  
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2  ⌐ ≠ↄ √⌂ ≤⇔≡─ ─

ה ה ⌐ ╩ ≡≡  

      

ה    

 

⌐ ≠ↄ ⌐ ⇔≡

∕⇔≡ ─ ╖ ה 2018

─ ╡ ⌐≈™≡ ⇔√⁹ │ ─ ⌐ ╩ ⅎ╢╙─≢№╡

╩ ╘≡™ↄ ≢ ⇔⌂↑╣┌⌂╠⌂™ ─ ╩

⅛╠ ≈ ╠⅛⌐⇔√⁹∕⇔≡₈ ⇔√™  (wishé)₉ ₈ ⅜╟™ better 

thané₉⌂≥≤ ↕╣╢ ╩ ≤⇔ ₈ ≢№╢(isé)₉≤

↕╣╢ ╩ ≤⇔√⁹ ≤ ─ ⌐≈™≡│

ⱪꜝ◓ⱴ♥▫☼ⱶ⌐╟╡ ↕╣≡⅔╡ ─ ≤ ─

⌐ ╩ ⅎ≡™╢↓≤╩ ⇔√⁹↓╣╠─ ⅛╠ ─

╖⅜ ≈─ ─ ─√╘─ ╖≤⇔≡ ⇔≡™╢↓≤╛

∕─ ─ ─ ⌐≈™≡ ⌐⇔√⁹  

 

1.2.1 ─  

─ │ ה 2018 ─ ╩ ↑≡ ⌐ ≠ↄ

⌐ ⇔≡ ה ה ╛ ⌐≈™≡ ⇔ ∕─

╖─ ╡ ⌐≈™≡ ∆╢↓≤≢№╢⁹ ⌐ ─ ≤│ ⅛

╩≥─╟℮⌐ ∫≡™ↄ─⅛╩ ∆╢⁹∕─ ⌐ ⌂─⅜ ≤

─ ⌐№╢ ╩™⅛⌐ ⇔ ⌐ ≠™√ √⌂ ≤⇔

≡ ╩ ∆╢⅛≤™℮ ≢№╢⁹↓─ ≤ ─ │

╩ ⅎ≡ ↄ│ⱪꜝ♩fi⅛╠♦◌ꜟ♩ ◌fi♩╕≢ ⇔√ ─ ≢№╡

≤ ─ ⌐≈⌂⅜╢⁹ ⌐ ⇔≡│ ↓─ ─ ⌐ ⇔≡

─ ╛ ≤─≈⌂⅜╡⌐ ∆╢

─ │№∫≡╙ ─ ⅛╠ ╩ ∆╢ │ ╠╣⌂™⁹

⌐│ ─ ⅛╠ ╩ ─ ⌐ ⌐ ≠↑╢↓≤⌐

⅜№╢⁹  

 

ה 1.2.2 ה ⌐≈™≡  

ה (1) ≤ ─  

─ ⌐⅔™≡ ╠⅛─ ⅜ ≤⌂∫≡™╢

↓≤│™℮╕≢╙⌂™ 2003 ⁹ ─ 1992 ╙ √∟─

│ ╛ ⌐ ↑╠╣≡ ∆╢≤™℮⁹ 

⌐ ╩ ∂╢≤ ≥╙ │ ╠ ה ⇔ ∆╢↓≤⅜ ╕

╣≡™╢⁹↓─╟℮⌂ ≥╙√∟│ ╠⅛─ ∆⌂╦∟ ╠⌐≤∫≡₈╟

™≤ ℮ ₉╩ ⇔ ∕╣╩ ⌐ ⇔ ∆╢↓≤⌐⌂╢ 2017 ⁹↓

↓≢ ℮₈╟™≤ ℮ ₉⅜∕─ ─ ╛ ≢№
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╢⁹↓╣⅛╠─ ⌐⅔™≡│ ╩ ⌐⇔√ ⅜ ⌐⌂∫≡ↄ╢

2017 ⁹ 

 

(2)  ≤  

≢│ ≤ ⌐≈™≡ ≤ ⌐ ∆╢ ╩ ╘╢ 1993

─ ⅎ╩ ⌐⇔≡ ─╟℮⌐ ⅎ╢⁹ ≤│₈∕─╙─⅜ ∫≡™╢ ─

╩ ↕∑╢ ₉╩ ⇔, ╕√ ≤│ ₈ ⌐≥℮™℮ ╩ ╘╢⅛≤

℮ ─ ─ ₉╩ ∆⁹ 

 

(3) ─  

⌐ ≠™√ √⌂ ≤⇔≡─ ≢│ ≥╙√∟─

╩ ⌐⇔√ ╩ ∆╢⁹∕↓≢│ ╛ ╛

⅜ ∆╢⁹ ≢│ √⌂ ≤⇔≡─ ⌐ ≠ↄ ⌐ ∆╢

─ ⌐≈™≡ ∆╢⁹ ─ ╩ ∆╢↓≤│ ה ╩

∆╢ ╩ ∆╢ ≢ ≢№╢≤ ⅎ╢⅛╠≢№╢⁹ 

ᵑ ≤  

2007 │ │ ⌂ ╩ ∟ ╟╡ ⅛⌂ ╩ ╘╢₈

⌂₉ ≢№╢≤ ═≡ ─ ╩ ╘≡™╢⁹↓─ ≤│

╛ ╩ ⇔≡™╢≤ ╦╣╢⁹ 

─ ⌐│ ≈─ ⅜№╢⁹1≈│ ╡ ⌂

─ ╩ ⇔≡™╢⁹╙℮ ≈─ │ ∂ ≢№∫≡╙∕─ ⅜

⌐№╢≤™℮ ─ ╩ ∆⁹ ≢│ ⌂ ≤ ─ ╩

╘≡ ─ ≤ ℮↓≤⌐∆╢⁹  

╕√ ─ ─ ⌐│ ─ ╙ ╘╢↓≤⌐∆╢ 1966 ⁹

─ ≤│ ≈⅛─ ⅜ ⇔≡ ↕╣≡™╢↓≤╩ ⇔≡™╢⁹  

ᵒ  

│ ─ ╩ ╘ ≢│⌂ↄ ─ ⅜ ∆╢↓≤╩ ≤

⇔≡™╢ 2005 ⁹ ≢ ℮ ─ ≤│ ↓─↓≤≤

⇔≡™╢⁹ ⇔™ ⅜№╢≤™℮╟╡╙ │ ≢№╡ ⌐╟∫

≡ ⌂╢≤™℮ ⅎ≢№╢⁹ 

ᵓ ≤  

ה ⌂♪ⱪfi◄fiכ○≡™⅔⌐ ╩ ╡ →╢≤ ─ ╛

─ ⌐ ∆╢ Shimada & Baba 2012 ⁹ │ ─ ⇔√ ≤

⇔≡ ⌐ ╣√╡ ╕√│ ⌂ ≤⇔≡ ⌐ ╣√╡∆╢

Ernest,1991 ⁹ ⅜ ↕╣╢ ⌐│ ⅛╡ ™⅜ ⇔≡™╢

⌐│ ≥─╟℮⌂ ⌐ ≠™≡ ⅎ≡™╢─⅛⅜ ⅛╠⌂™⁹ 

↓─ ─ │ ≢│ ⅝⌂ ─ ≈⌐⌂∫≡™╢⁹╕√ Bishop 

2001  │₈ ⅜ ─╟╡ ⌐ ≠⅝ ∕⇔≡ ─ ╛ ⌐

╩ ⅎ╢₉ p 238 ╙─≤⇔≡ ╩ ⅎ≡™≡ ─ ─ ⌐ ⅜

№╢↓≤╩ ═≡™╢⁹ ─ ⇔↕│ Bishop 2001  ─ ⌐№╢╟℮
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⌐ ⅜ ─ ⌐ ≠™≡™≡ ⇔≡™╢ ⅜№╢↓≤≢№╢⁹↓

─╟℮⌂ ⌐ ⇔≡ 2012 │ ⌐≈™≡ ∆╢↓≤│ ⅎ⌂

™╙─╩ ≤∆╢─≢ ≥─╟℮⌐ ⇔≡™ↄ─⅛⅜ ─ ⅝⌂ ≢№

╢≤⇔≡™╢⁹ ─ │ ⇔≡™╢ ╩≥─╟℮⌂ ╩ ™╣┌

╠⅛⌐∆╢↓≤⅜≢⅝╢─⅛╩ ⇔≡⅝√≤ ∫≡╙╟™ Seah,2012 ⁹

2017 │ ↓─ ─ ─ ─ ╩ ╡ → ∕─ ⌐≈™

≡ ч ─ ш ─ щ ─ ╩ ⇔≡™╢⁹ 

ᵔ  

Bishop et al 2003 │ ─ ⌐≈™≡ Raths et al 1987 ─

ⅎ╩ ─╟℮⌐ ⇔≡™╢⁹ 

₆≥╪⌂ ─ ╙ ⅜ ∆╢↓≤⌐╟╡ ⇔ ∆╢⁹ │ ─

─ ⅜ ⌂╙─≢│⌂™⌂╠┌ ╙ ∂╟℮⌐ ⌂╙─≢│⌂

™⁹ ⅜ ⇔ ∆╢╟℮⌐ ╙╕√ ⇔ ∆╢⁹₇ p.730  

≈╕╡ ╩ ╗↓≤⌐╟╡ ╙ ∆╢≤ ═≡™╢⁹ ⌐ Bishop 1998

│ ה ⌐⅔↑╢ ─ ⌐│ ─ ⅜ ≢№╢≤ ═≡™

╢⁹ ⌂ ╛ ≢ ⌂ 1966 │ ─ ─ 1

≈≤⇔≡ ₈ ⇔™ ה ≤─ ₉╩ →≡™╢⁹ ⌐ 1966 │

⌐│₈ ↕₉ ₈ ↕₉ ₈ ↕₉ ─ ⌂ ⅜№╢↓≤╙ ═≡™╢⁹╕√

ⱪꜝ◓ⱴ♥▫☻♩≢№╢♦ꜙכ▬ 1968 │ ╛ ⌐≈ↄ╡ →√

╩ ⌐ √⌂ ╛╟╡╟™ ⅜ ↕╣╢≤ ═╢⁹ 

╕≤╘╢≤ ─ ≤│№╢ ⅛╠ ℮ ⌐ ∆╢ ≤ ∂

≢╙ ⌐ ╕∫√ ⌐ ∆╢ ─ ≈⅜ ⅎ╠╣╢⁹™∏╣╙

─ │∕─ ─ ╛ Raths et al . 1987 1966 ▬כꜙ♦ 1968

─ ╕╡⌐╟╡ ↓╢≤ ⅎ╢⁹ 

ᵕ ה  

─ ╡ ≢│ │ ─ ╛ ─ ╛ ≤⇔≡─

╩ ∫≡™╢⁹ ╩ ╠⅛⌐∆╣┌ ∕─ ─ ⅎ⅜╟╡ ⌐⌂╢ 2015 ⁹

2013 │ ╩ ∆╢ ≢ ─ ─ ─ ╩ ⇔

≡™╢⇔ Ⱪꜝ►fi כꜞכ◐ 2004 ╙₈ ⌐ ─₈ ₉⅜ ⅎ╠╣

≡ ╘≡ ╩ ∫≡ ≠↑╢↓≤⅜≢⅝╢─≢∆₉₈ │ ⇔≡™╢

≤│ ╡╕∑╪⅜ ╩ ↑╢

│ ⅜≥─╟℮⌂ ⌐

≠™≡™╢⅛╩ ⅝ ╘╢ ⅜№

╡╕∆₉ p.69 ≤ ⌂

╩ ∆╢↓≤─ ⌐≈™

≡ ═≡™╢⁹≈╕╡ │∕

─ ─ ⅎ─ ≤⇔≡─ ⅜№

╢ 1 ⁹ 

 

( )1
⸗♦ꜟ1

( )2

( )3

⸗♦ꜟ2

⸗♦ꜟ3

⸗♦ꜟ4

⸗♦ꜟ5

 ─ ה ≤

⇔≡─ 2015  
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(4) ⌐≈™≡ 

≢│₈ ⇔√™ (wishההה)₉ ₈ ⅜╟™ better than ההה ₉ ₈

∆═⅝∞ (oughtההה)₉ ₈ ╕⇔™ desire ההה ₉⌂≥≤ ↕╣╢

╩ ≤⇔ ₈ ≢№╢(is ≥₉(ההה ↕╣╢ ╩ ≤∆╢⁹ 

↓╣╩ ה ⌐№≡│╘╢≤ ─╟℮⌐ ⅎ╢↓≤⅜≢⅝╢⁹₈№╢◒

ꜝ☻≢ ⌐ ⌐ ↄ↓≤⌐⌂∫√⁹≥╪⌂◖כ☻≢ ↑┌╟™─∞╤℮⅛⁹₉

⅜ ⌐⌂∫√≤∆╢⁹ ≥╙√∟│ ⌂ ⌐ ≠ↄ ⅎ╩ ∆╢⁹A│

₈ ⅜⅛⅛╠⌂™ ⅜ ₉⁹B│₈™√⇔⌐☻כ◖─↓╠⅛™ ╡ ⅎ─ ⌂™

⅜ ₉⁹C│₈™√⇔⌐☻כ◖─╠∟↓╠⅛™ ⅜⅛⅛╠⌂™ ⅜ ™⅛╠↓─◖

≥₉™√⇔⌐☻כ ╩ ⌐⇔≡ ═╢⁹D│ ─ ⌐ ⇔≡₈ ⌐

╩⅛↑⌂™ ⅜™™─≢ ≥₉™√⇔⌐☻כ◖™⌂™≢╪ ╛ ≤

╩ ™≡ ⇔√⁹↓─╟℮⌂ A B C D─ ═≡™╢─⅜

≤™℮↓≤⌐⌂╢⁹ 

2 │↓─↓≤╩ ⇔≡™╢⁹ ⌂ ⅜ ─ ╩ √⇔ ╩

™≡ ↕╣╢⁹∕╣∙╣⅜ ⌐⌂╢⁹↓╣╠─ ╩ ≢ ⇔ ™

≤⇔≡─ ╩ ∆╢↓≤⌐⌂╢⁹ 

 

(5) ≤ ─ ≤∕─  

≤ │ ∂ ≢№╡⌂⅜╠ ™≈⅛╠↓─╟℮⌐ ↕╣√

≤⌂∫√─≢№╤℮⅛⁹∕⇔≡∕─ ─ ≤│ ⅛⁹ ≢│ ↓─ ≤

─ ≤ ⌐≈™≡ ∆╢⁹ 

│₈№╢╙── ₉╩ ⌂ ≤⇔≡ ⇔≡⅝√ ─ ≢№╢⁹

│ ₈№╢═⅝╙── ₉╩ ⌂ ≤⇔≡™╢

2005 ⁹↓─╟℮⌂ ≤ ─ │ 20 ─ ⌐╟

∫≡ ≤⌂∫√⁹∕─ │ ◌fi♩─ ≤ ─ 2 ─ ◌fi

♩ 2003 ─ ≢№╢⁹ ≤│ ∆≢⌐ ⌐ ╕╣≡™╢ ╩

≤⇔≡╙≈ ─↓≤≢№╡ ≤│ ╙≤╙≤ ⌐│ ╕╣⌂™

╩ ≤ ┘≈↑╢ ─↓≤≢№╢⁹ ⅎ┌ ₈∆═≡─ │ ⇔

≡™⌂™₉≤™℮ │ ≢№╡ ₈↓─ │ ™₉│ ≢№╢⁹↓─

2 ─ │ ⌐ ∆╢⁹∕⇔≡↓─ 2 ─ ⌐ ↑ ⅎ≡

≢│₈↓─ │⅛╦™™₉─╟℮⌂ ─₈ ⌐ ≢№╢ ₉╩ ⇔

√⁹↓╣│ ∕─╙─≢№╢⁹↓─ ─ ─ ⌐╟∫≡ ≢
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│ ≤ ─╖╩ ≤⇔ ₈ ⌐ ≢№╢ ₉│ ≢│

⌂™≤⇔≡ ╡ ≡√ Ɽ♩♫ⱶ 2006 ⁹↓─ ⌂ ⅜ ─ ≤

─ ≈╕╡ ≤ ─ ⌐ ┘≈™≡™╢⁹ 

↓─ ─ ™⌐ ℮ ה ≤ ה ─ │ ↓╣

╠─ ─ ⌂ ™╩ ⅝ ╡⌐⇔≡™╢⁹∕╣│ ─ ≢№╢⁹

≤⇔≡─ ─ │ ⌐╟╢ ⅜ ─ ╩

⇔ ∂ↄ ≤⇔≡─ ─ │ ⅜∕─ ╩

⇔≡™╢⁹≈╕╡ ─ │ ≢№╢≤ ⅎ╢⁹

≢⌂™≤↕╣√₈ ⌐ ≢№╢ ₉─ ⌐│

─∆═≡⅜ ╕╣≡⅔╡ Ɽ♩♫ⱶ 2006 ∕─ │ ⌐ ╘╠

╣⌂™⁹⌂−⌂╠┌ №╢ ⅜ ⇔™↓≤─ │ ∕─ ─ ⌐ ∆╢─⅛

⌐ ∆╢─⅛ ╙⇔ↄ│∕╣╠─ ⌂─⅛ ≤™℮ ∆╢ ─ ⌐╟∫

≡ ⌂╢⅛╠≢№╢⁹≈╕╡ ─ │ ╠─ ⌐ ∫√

⅜ ↕╣≡™╢⅛≤™℮ ≢№╢≤ ⅎ╢⁹⇔√⅜∫≡ ≤

─ ⌂ ™│ ∕╣∙╣─ ≢№╢ ≤

─ ™⌐№╢≤ ⅎ╢≢№╤℮⁹↓─ ─ ™⅜ ≤ ─

─ ⅝⌂ ╩ ╖ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

│ ╛ ─ ╩ ⇔√ ≢№╡

│ ╩ ╖ ╪∞ ≢№╢⁹↓╣⅛╠─ ≢│ ↓─╟℮⌂

↕╣√ ─ ≢│⌂ↄ ≤ ≤™℮ ≈─ ╩ ─ ≤⇔

√ √⌂ ─ ⅜ ≢№╡ 2007 ≢╙ ╩ ╡

ⅎ√₈ ─√╘─ ₉─ ╩ ⇔≡™╢⁹ 

 

1.2.3 ╩ ⇔√ √⌂ ─  

≤ ─ ╩≥─╟℮⌐ ⇔√╠╟™⅛≤™℮ ™│

─ ≤⇔≡─ ≤ ─ ≤⌂╢ ╩≥─╟℮⌐ ⇔√╠╟™⅛≤

™℮ ™≤ ≢№╢≤ ⅎ╠╣╢⁹∕─ ↓─ ─ ⌐ ╡ ╪≢⅝√ⱪ

ꜝ◓ⱴ♥▫☼ⱶ⌐≈™≡ ⇔ ┼─ ╩ ╢⁹⌂−⌂╠ ⱪꜝ◓ⱴ♥▫☼

ⱶ│∕─ ─ ⌐ ╩ ╖ ╖ ≤ ─ ╩ ⇔√ ∞⅛

╠≢№╢⁹ 

 

(1) ≢ ∆  

ⱪꜝ◓ⱴ♥▫☼ⱶ≢│ ╩₈ ≤⅛ ≤│ ≢ ─╖╩

™ ⇔⅛╙√ⅎ∏∕╣╩ ≤ ⌐╟∫≡ ⇔╟℮≤ ╘ ─ ≤

─ ╩ ™≡™╢₉ ☺▼▬ⱶ☼ 1968 p 277 ≤ ⇔ ─ ─

╩≤╢⁹↓─ ≤ ⌐│ ╦╡⅜⌂ↄ ∕─ ⌐│ ⅜ ™╠╣╢⁹

⌐ ≠™√ ⌐ ⇔≡ ╩ ⇔√ ╩ ™≡ ≤⌂╢ ╩

⇔≡™ↄ─≢№╢⁹ 

╙ ─ ≈∞≤≤╠ⅎ╢⌂╠┌ ↓─ │ ≤™℮ ╩ ⇔

≡ ╦╣╢ ≢№╢≤ ⅎ╢⁹∆⌂╦∟ ≤™℮ ╩ ⌐⇔√ ⅜
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╩ ↕∑≡™ↄ─≢№╢⁹ ≢ ∆ │ ─ ╩

≤╢↓≤≢ ≤ ╩ ↑╢ ⌐ ⅛╣╢⁹∕─ ↑─ ⌂

⅜ ≢№╢⁹ 

⌂⅔ ⱪꜝ◓ⱴ♥▫☼ⱶ⌐⅔↑╢ ─ │ ⌐ ∆╢ ☺▼

▬ⱶ☼ 1957 ≤™℮ ≢№╡ ─ ─ ≢№╢

≤│ ⌐ ⌂╢⁹ ≢ ∆ │ ─ ⌐ ∟

⌂⅜╠ ╩╙ ╪∞ ╩ ≤⇔√ ╩ ∆⁹∕─√╘

─ │ ≤≤╙⌐ ╙ ∆╢ ⅜№╢⁹ 

 

(2) ≢ ∆  

ⱪꜝ◓ⱴ♥▫☼ⱶ⌐⅔™≡ ⌐ ⇔≡╙∫≤╙ ⌂ ╩⇔≡™╢─│

│▬כꜙ♦⁹╢№≢▬כꜙ♦ ⌐ ╣╢ ╛ ╩ ╡ ⅎ╢ ╩≈

ↄ╡№→╢ ⌐ ⅜ ╛ ─ ⌐ ╣╢≤∆╢⁹∕⇔≡↓╣╠─ ╛

╩ ─ ⌐⅔↑╢ ≤⇔ ∕╣╠─ ╩ 1)≤∆╢⁹↓─ ≤ ⌂↕╣

╢ ╩ ↄ ≤⌂╢─⅜ ≢№╡ ╙⇔ↄ│ ⌐≈ↄ╡

→√ ╩ ⌐ √⌂ ╩ ∆╢↓≤⌐⌂╢≤ ═╢⁹∕⇔≡ ⌐

∞≤↕╣╢ ⌐ ∆╢ ╩ ∕─╙─≤∆╢⁹⇔⅛⇔ ⅜

ↄ⌂│≢ꜟכ◗⌂ ↕╠⌐╟╡╟™ ╩ ╘ ↑≡™ↄ↓≤⅜ ≢№╢≤∆╢⁹

─₈ ∕─╙─⅜ ─ ₈ ₉₉ ▬כꜙ♦ 1968 p 154 ∞≤

ⅎ ⌐≈™≡ ─ ╩≤╢⁹ 

─▬כꜙ♦─↓ ⅛╠ ≢ ∆ ⌐≈™≡ ≈─ ⅜

╠╣╢⁹ ─ │ ╟╡╟™ ╩ ╘ ↑╢√╘⌐ ─ ─ ╩≤╢

↓≤≢№╢⁹↓─ ─ ╩ ∆╢─⅜ ≢№╢⁹ ─ │ │

⅛╠≈ↄ╠╣╢ ╩ ≈↓≤≢№╢⁹ ─ ≢│ ╩ ⌐⇔≡ √⌂

⅜≈ↄ╠╣╢↓≤╩ ⇔√⁹⇔√⅜∫≡ │ √⌂ ╩ ╖ ⇔ ∕─

│ ⌂╢ √⌂ ╩ ╖ ∆≤™℮↓≤⌐⌂╢⁹ ≤ │ √⌂ ה

≢ ╙☻Ɽ▬ꜝꜟ ⌐ ≤╙⌐ ╕∫≡™ↄ↓≤⅜≢⅝╢─≢№╢⁹ 

─↓≤⅛╠ ≢ ∆═⅝ ≤ ⌐≈™≡ ─ 3

⅜ ≢⅝╢⁹ 

ᵑ ⌐⅔↑╢ ≤ │≤╙⌐ ╩ ≤⇔√ ─

╩≤╢↓≤ 

ᵒ ⅜ ≤⌂∫≡ ⅜ ⇔ ∕─ ⅜ ≤⌂∫≡ ⅜ ⇔≡™

ↄ↓≤ 

ᵓ ה ≤⇔≡─ ≤ ─ ⅜ √⌂ ה ─ ≤⌂∫

≡☻Ɽ▬ꜝꜟ ⌐ ⇔≡™ↄ↓≤ 

↓╣╠─ 3 ⌐╟∫≡ ≤ ⅜ ↑╠╣ │ ↕╣╢⁹

↓╣╠─ 3 │ ≤ ─ ↑─ ≢╙№╢⁹↓─ │ √

⌂ ≤⇔≡─ ╩ ≤⇔√ ─ ∕⇔≡ ≤ ─∕

╣∙╣─ ≤™℮ ╩ ∆╢⁹ 
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1.2.4 ⇔™ ≤⇔≡─ ─  

ה 2018 │ ─ ╖╩ 1─╟℮⌐ ⇔≡™╢⁹

≢│↓─ ╖⅜ ⇔™ ≢№╢ ╩ ≤⇔√ ╩

↕∑≡™╢⅛╩ ∆╢√╘⌐ ╩ ↕∑╢√╘─₈B ₉⌐

∆╢⁹∕─ ─ │ ≢ ⇔√ ≤ ╩ ↑╢ 3 ╩

⇔≡™╢⅛≤™℮ ≢№╢⁹ 

₈ B1₉─₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ ≠ↄ╡─ ₉

ה 2018 │ ⌐ 2 ≢ ↕╣≡™╢⁹ ⌐│

─ⱪ꜡☿☻⅜ ╖ ╕╣≡™╢⁹∕⇔≡∕↓⌐ ◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ↕╣

≡™╢⁹↓╣│ ─ ╩ ⇔≡ ≈╕╡ ─ ╩ ℮√╘⌐

─ ╩ ™≡ ∆╢ ╩ ⇔≡™╢≤ ⅎ╢⁹ ∆╣┌

─ ╩ ─ ╩ ⌐ ⇔╟℮≤∆╢ ≢№╡ 2─╟℮⌐ ∆

↓≤⅜≢⅝╢⁹ 

↓─ ⌐│ ₈ ה ₉─ ⅜№╡ ∕↓≢│ ≢─ ─

╩ ≢─ ─ ≤⇔≡≥─╟℮⌐ ∆╣┌╟™⅛ │№╢─⅛

─ ⅜⌂↕╣╢⁹╙⇔ ─ ─ ≤⇔≡ ≢№∫√╡ ↕╠

⌐╟™ ─ ⅜№∫√╡∆╢⌂╠┌ √⌂ ⅜ ╕╢↓≤⌐⌂╢⁹

↓╣│ ─ ≢№╢⁹╕√ ≢│ ◖Ⱶꜙ♬◔כ◦ꜛfi≤™℮

⅜ ↕╣≡™╢⁹ ⌐ │ ≈─ ₈ ₉ ₈ ─ ₉ ₈

₉⅛╠ ∫≡™╢⁹↓╣│ ≤─ ⅛╠ ─ ╩ ⇔≡™╢

≤ ⅎ╠╣╢⁹ ─↓≤⅛╠ ₈ B1₉⅜ ≤ ─ ↑─ ≈

─ ╩ √⇔≡™╢⅛╩ ∆╢⁹ᵑ⌐≈™≡│ ╩ ⇔≈≈ ─

╩≤∫≡™╢≤ ⅎ╠╣╢√╘ √⇔≡™╢≤ ⅎ╢⁹ᵒ⌐≈™≡│ ─

─ⱪ꜡☿☻⌐⅔™≡ ─ ╩ ⌐ ─ ╩

∫≡™╢≤™℮ ╣⅛╠ √⇔≡™╢≤ ⅎ╢⁹ᵓ⌐≈™≡│ ─

─ⱪ꜡☿☻⅜ ─ ╩≤╢↓≤⅛╠ √⇔≡™╢≤ ⅎ╢⁹ 

₈ B2₉─₈ ⌂ ─ ₉│ ─ ≈─ ⅛╠ ╢⁹ 

▪ ₈ ⌂ ₉─  

▬ ─  

► ─  

◄ ─  

○ ⌐⅔↑╢  

ᵑ  ─ ≤∕─  

 ᵒ ⇔™ ─ ≤∕─  

◌ ╡ ╡  

▪│ ─ ╩ ℮↓≤╩ ⇔≡™╢⁹ ▬ ►│

─ ╩ ⇔≡ ╩∆╢↓≤╩ ⇔≡™╢⁹ ◄ ○│

╩ ≤⇔⌂⅜╠ ⌐╟∫≡ ─ ≤ ─ ╩ ╡⌂ↄ ∫

≡™ↄ↓≤⅜ ↕╣≡™╢⁹⇔√⅜∫≡ ↑─ ᵑ ᵒ╩ √⇔≡™╢⁹
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◌│ ─ ╩ ⇔≡ √

⌐ ≢№∫√

╩ ⇔≡ ≠™√ √⌂ ╩

⇔ √⌂ ─√╘─ ╩ ⇔

≡™╢≤≤╠ⅎ╢↓≤⅜≢⅝╢⁹∕─√╘

↑ ᵓ╩ √⇔≡™╢⁹ 

₈ B3₉─ ─ ≢

│ ─ ╩ ⇔ ─

─√╘─ ╩ ∆╢↓≤╩

⇔≡™╢⁹∕─√╘ ⌐⅔↑

╢ ─ ╩ ⇔≡™╢╙─≤

╢↓≤╙≢⅝╢⁹⌂⅔

─ │ ─ ╩ ™≡⌂↕╣

╢⅜ 1─╟℮⌐ ≤⇔≡ ⅜

⇔≡™╢⁹ 

₈ B4₉─ ─ ≢│

╩ ℮ ⌐

≈╕╡ ⅜ ≢№╢↓≤╩ ⇔≡™╢⁹

↓╣│ ↑ ᵑ╩ ⌐ √⇔≡

™╢⁹ 

─↓≤⅛╠ ─

╖│ B1⅛╠ B4╕≢╩ ⇔≡

≤ ╩ ↑╢√╘─ ≈

─ ╩∆═≡ √⇔≡™╢≤ ⅎ╢⁹∕

─√╘ B1⅛╠ B4─ ╩ ™≡ ╦╣

╢ │ ≤ ╩

∆╢ √⌂ ╩ ≤⇔√ ≢№

╢≤ ≠↑╢↓≤⅜≢⅝╢⁹ 

 

1  ↓↓≢─ ≤│ ⱪꜝ♩fi

⌐ ≠ↄ ─ ╩ ⇔≡™⌂™⁹

▬כꜙ♦ 1968 ⌐╟╣┌ ≤│ ─ ╩╟╡╟™╙─⌐ ⅎ≡™↓℮≤

∆╢ ⌂ ∕─╙─╩ ⇔≡™╢⁹ 

ה  

2012 ⌐⅔↑╢ ─ (1) ₈ ─ ₉─ ╖╩

™≡. 36 , 1-12. 

Bishop, A. J.(1998) Culture, Values and Assessment in mathematics.ICMI-EARCOME1, 

Proceedings Plenary Lecture L2, Vol.1, 27-37.  

 ─ ╖  

ה 2018  
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☺▼▬ⱶ☼,W. 1957 . ⱪꜝ◓ⱴ♥▫☼ⱶ. , . 
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◌fi♩,I. 2003 . ⱪ꜡꜠◗ⱷ♫ . , . 

1992 . ≤ .  

1966 . ─ . . 

1993 . . . 

2017 . ⌐⅔↑╢ ⌐ ╦╢ ⌂ Ⱡ☻♩₈כ▪ ─

₉╟╡ . ₈ ─ ≤ ─ ─ ⌐ ∆╢

₉ pp.11-31. 

2003 . ⇔™ ─ ─√╘─ ≤ ─ ˈ  

2005 . ⇔™ ─ ╡ ─ science for society ╩ ╘≡  

2007 . ─ ˈ ─√╘─ ⌐ ↑≡  

2018 . ⌐⅔↑╢ ⌐ ≠ↄ ⌐

∆╢ ─ ╖⌐ ∆╢ . 6

. pp.19-26. 
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.R,▫♥כ꜡ 1999 . ≤ ─ ─ ╩ ⅎ≡. . 

Seah,W.T.(2012). Identifying values in mathematics learning and teaching. 

37 ◦fiⱳ☺►ⱶ , 1-9. 

Shimada, I. Baba,T.(2012). Emergence of Studentsô values in the Process of solving the socially 

open-ended problem. Proceedings of 36th Psychology of Mathematics Education,4, 75-82. 

2015 ה . ⌐⅔↑╢ ⌂ ⌐ ╡ ╗ ─ ⌐ ∆╢

⌂♪ⱪfi◄fiכ○ ╩ ⇔≡ . 

. 

2017 ה . ≤ ⌂ . . 
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3  ─◌ꜞ◐ꜙꜝⱶ ⸗♦ꜟ⌐ ∆╢  STEM

⌐ ∆╢ disciplinary ▪ⱪ꜡כ♅╩ ⅜⅛╡≤⇔≡  

 

ה   

 

─⌡╠™│ ↓╣╕≢ ╡ ╪≢⅝√ ─ ≤⌂╢

─◌ꜞ◐ꜙꜝⱶ ⸗♦ꜟ╩ ∆╢↓≤≢№╢⁹ │ STEM

⌐ ∆╢ ⌂▪ⱪ꜡כ♅╩ ∆╢⁹╕√ ≢│ ⌂

╩ ∂≡ ╩ ╡ →╢↓≤╩ ⇔≡™╢√╘

│╙≤╟╡ ∆╢ ─♦▫◦ⱪꜞfi─ ⌐ ∆╢⁹ 

STEM ⌐ ∆╢disciplinary ▪ⱪ꜡כ♅─⸗♦ꜟ╩ ⇔≡

≢ ⅝⌂ ╩ ╘╢3≈─ ₈ ₉₈ ₉₈ ₉─ ┘≈

⅝╩Multidisciplinary ⸗♦ꜟ≢ ⇔√⁹╕√ ≢ ╡ →╢

⌂ ─ ⌐ ≤⌂╢ ╩ ─ ⌐ ⇔

⌐ ∆╢▪ⱪ꜡כ♅─M ulti -Interdisciplina ry⸗♦ꜟ╩ ⇔√⁹∕⇔

≡ ↓╣╠─⸗♦ꜟ⌐╙≤≠⅝ ≢ ╡ ╪≢⅝√ ╩ ⇔

√⁹ 

 

1.3.1 ╩╘←╢  

ה ─ 2013 │

≤ ∆╢ ≤⇔≡ ₈ ₉₈ ₉₈ ₉╩ ≤∆╢ ≤

⇔≡ ╩ ⇔√ ≢ ─ ≤ ─ ≤ ─

≤─ ⌐≈™≡ ∂≡™╢⁹ ⅜ 2018

12 4 ⌐ ⇔√₈ ─ ≤ ⌐ ∆╢ ₉≢│ ⌐ ∆╢

─ ─ 1 ≈⌐ ₈ ה ─ ╩ ⅎ√ כ◦ꜝ♥ꜞ ₉╩ →≡

™╢⁹╕√ ⅜ 2018 7 ⌐ ∟ →√₈ ▬ⱡⱬכ◦ꜛfi

₉≢│ STEAM ─ ⌐╟╢ ⅛╠─ ─ ╩ ⇔≡™╢⁹  

↓─╟℮⌂ ─ ⌐ ∆╢ ╩ ╖⌂⅜╠ ⌐⅔↑╢

⌐≈™≡ ∆╢↓≤│ ─ ≢№╤℮⁹  

 

1.3.2 ─ ≤ ─⌡╠™  

↓╣╕≢ ╡ ╪≢⅝√ ─ , 2013 ╛ ─

, 2016a ╩ ⇔√ ╩ ╕ⅎ ⌐⅔™≡

⌐ ≠ↄ ─ ╩ ⇔ ╩ ╘≡⅝≡™╢

ה ;2015 , ה ;2018 , ה ;2018 , , 2018; , 2018 ⁹

↓↓≢₈ ⇔╟℮≤⇔≡™╢ ≢│ ─ ⌐ ⅎ≡

⌂ ─ ⌐ ≤⌂╢ ⌂≥─ ─ ה ⅎ ⌂≥╙

√⌂ ≤⇔≡ ⇔≡₉ ה , 2018, p.23 ⅔╡ ₈ ≤ ה

╩ ≤₉ , p.20 ⇔≡ ≤─ ⌐≈™≡╙ ╩ ↑≡

™ↄ↓≤⅜ ≤⌂╢⁹  
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1 ─ ≠↑ 

⌐ ≠ↄ ≤™℮ ⇔™ ─ ╩ ∆╢√╘⌐│

↓╣╕≢─ ─ ─ ╖╩ ⇔≈≈╙ √⌂ ⅜ ≤⌂╢⁹

↓↓≢ ≢│ ⅜ ─ ≤⌂╡ ╕√ ≢│ ⅜

─ ≤⌂╢⁹ ⅎ┌ ╩ ∂√ ─ ⌐ ⇔ ה , 2018

₈ ₉╩ ⇔√ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉כ◒╩

⇔≡™╢ ה , 2018 ⁹ 

 

1 ≤ ─ ╡ ,  2005, p. 16  

≢│ ─ ╩ ⇔ ₈ ₉₈

₉₈ ₉₈ ה ₉₈ ◖Ⱶꜙ♬◔כ◦ꜛfi₉≤™∫√ⱪ꜡☿

☻ ≤₈ ₉╩ ⇔≡™╢⁹ ─ │

⸗♦ꜞfi◓≤ ⇔≡™╢⅜ ╩ ⌐ ™≡™╢⁹≢│ ⸗♦ꜞfi◓≤│

⅜ ⌂╢ ─ ╩ ∆╢√╘─ ╛

─ ╩ ∆ ⌐ ≠ↄ ─◌ꜞ◐ꜙꜝⱶ

╩ ⅎ╢╙─≤│™∫√™ ∞╤℮⅛⁹  

 

2 ─ ╖  

ה 2018 │ ₈ ⇔™ ─ ₉╩ ∆╢ ─◌ꜞ◐ꜙ

ꜝⱶ─ ⌂ ╛ ⌐≈™≡ ₈ ₉₈ ₉₈ ₉₈ ₉─ 4 ≢

─ ╖╩ ⇔≡™╢ 1 ⁹ ⅎ┌ A4 ⌐≈™≡ ₈STEM

╛ COMPASS ⌂≥─ ⌐╙╖╠╣╢╟℮⌐ ⌂ ╩ ∂≡

⌐ ∆╢ ╛ ╙ ⇔√™₉ p.23 ≤ ═≡™╢⁹↓─╟℮⌐ ─

╖⌂╠∏ STEM ╛ ESD ≤™∫√ ╙ ⌐⇔≡™ↄ ⅜№╢⁹ ⅎ┌

2015b │ ╦⅜ ⌐⅔↑╢ STEM ─ ≤⇔≡ ─ ╛

╩ ⌐ ⅛⇔≈≈ ⌐▪ⱪ꜡כ♅⇔≡™ↄ▪▬♦▪≤⇔≡⸗♦ꜞfi◓╩

⇔ ─ ⌐ ╣╢↓≤╩ ⇔≡™╢⁹  

 

3 ה  

─ │ ↓╣╕≢ ╡ ╪≢⅝√ ─ ≤⌂╢ ─◌

ꜞ◐ꜙꜝⱶ ⸗♦ꜟ╩ ∆╢↓≤≢№╢⁹ ∆╣┌ ⌐ ≠ↄ

─◌ꜞ◐ꜙꜝⱶ ─ ─ ╩ ∆↓≤⌐⌂╢⁹ │ STEM
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⌐ ∆╢ ⌂▪ⱪ꜡כ♅╩ ∆╢⁹↓╣⅛╠ ─◌ꜞ◐ꜙꜝⱶ

⸗♦ꜟ╩ ∆╢√╘─ ⅜⅛╡╩ ╢⁹   

1 ─ ╖ ה ,  2018, p . 22  

A  

A1 ─  

A11 6 ≈─ⱪ꜡☿☻  

A12  

A2 ─  

A3 ⌐ ∆╢ ה ⅎ ─  

A4 ⌐ ∆╢ ┘  

B  

B1 ₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ ≠ↄ╡─  

B2 ⌂ ─  

B3 ─  

B4 ─  

C  

C1 ╛ ⌐ ∆╢ ⌂  

C2 ⌂ ╩ ⌂♪ⱪfi◄fiכ○╢∆≥  

C3 ─ ⌐ ≤⌂╢  

D  

D1 ₈ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ⌐ ≠ↄ

─  

D2 ↕╣√ ─  

D3 ⌐ ∆╢ ה ⅎ ─  

D4 ⌐ ∆╢ ┘ ─  

 

1.3.3  STEM ⌐ ∆╢▪ⱪ꜡כ♅  

2015 │ ⅜ ESD ≢№╢ COMPASS ⌐≈™≡

─▪ⱪ꜡כ♅≤ ─ ─ ╖╩ ⅎ≡ ⌐ ↕∑╢ ▪ⱪ

╠⅛♅כ꜡ ╩⅔↓⌂∫≡™╢⁹∕⇔≡ COMPASS ⅛╠ ↕╣╢ STEM

─ ─●▬♪ꜝ▬fi⌐⅔™≡╙ ─▪ⱪ꜡כ♅≤ ⌐ ₈ ─ ≤

╩ ⌐ ⅝ ∆╢↓≤⅜ ≢№╢₉ p.84 ≤ ═≡™╢⁹  

≢│ ⌂ ╩ ∂≡ ╩ ╡ →╢↓≤╩

⇔≡™╢√╘ │╙≤╟╡ ∆╢ ─♦▫◦ⱪꜞfi─ ⌐

∆╢⁹∕↓≢ STEM ⌐ ∆╢▪ⱪ꜡כ♅─℮∟ ▪ⱪ꜡כ♅≤

disciplinary ▪ⱪ꜡כ♅╩ ╡ → ─◌ꜞ◐ꜙꜝⱶ ⸗♦ꜟ╩

∆╢ ⅜⅛╡╩ ╢⁹  
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1 ▪ⱪ꜡כ♅ 

ה 2017 │ ≢ ⅜ ╘╠╣╢ ה ─ ⅛╠

─ ╡ ⌐ ⇔ STEM ⌐⅔↑╢ ─ ™⌐≈™≡╕≤╘≡™╢

2 ⁹ 

2 ─ ™≤ ⌐ ↕╣╢ ה ה ,  2017, p.157  

 

ⅎ┌ 2007 │ ─ ♦▫◦ⱪꜞfi⌐ ⇔≡ ─

─♦▫◦ⱪꜞfi─ ≤≤╙⌐ ─ ≢№╢♩ꜝfi☻♦▫◦ⱪꜞ

fi─ ⌐≈™≡ ═≡™╢⁹ ╩ ≤∆╢▪ⱪ꜡כ♅⅛╠ ─ ╩ ⅎ

√▪ⱪ꜡כ♅╕≢ ⌡╠™⌐ ∂√▪ⱪ꜡כ♅╩ ⇔≡™ↄ↓≤⅜ ≢№╢⁹  

2 disciplinary ▪ⱪ꜡כ♅─⸗♦ꜟ  

Zsolt 2018 │ ♃▬ ≢◒◖Ᵽfiה ↕╣√ STEM ─

ISMTEC2018 ─ ─ ≢ STEM ⌐ ∆╢▪ⱪ꜡כ♅≤⇔≡ 5 ≈─⸗♦

ꜟ╩ ⇔≡™╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 STEM ⌐ ∆╢▪ⱪ꜡כ♅─⸗♦ꜟ 
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Multi -/Inter -/Trans -disciplinary │ ™∏╣╙₈ ₉≤ ↕╣╢╙── ♦

▫◦ⱪꜞfi─ ≠↑⅜ ⌂∫≡™╢⁹  

 

1.3.4  ♦▫◦ⱪꜞfi─ ≤ √⌂♦▫◦ⱪꜞfi  

│ ─ ╩ ⌐⇔≡ ─ ─ ╩∕╣∙╣ ⇔≡⅔╡

≠↑⅜⌂↕╣≡™╢⁹ ─ ⌂ │ ≤⇔≡ ↕╣

↕╣≡™╢⁹↓↓≢─ ≤│ ⌐ ─ ≤ ↕╣ ₈└≤╕╦╡─

⅜ ≈ ─ ╖≢№╡ ─ ╩≤╡ ∫√ ─ ₉ , 1967, 

p.114 ≢№╡ Ⱪꜟכ♫כ 1963 ⌐╟∫≡ ╘╠╣√♦▫◦ⱪꜞfi≤™℮ ≢

№╢⁹⇔⅛⇔ Ⱪꜟכ♫כ ─♦▫◦ⱪꜞfi─ ⌐│№™╕™⌂ ⅜ ™⁹∕

↓≢ ♦▫◦ⱪꜞfi─ ╩ ⇔√ Schwab ⌐╟╢ Schwab, 1961/1978 ╩

⌂ ⅜⅛╡≤⇔≡ ⌐⅔↑╢♦▫◦ⱪꜞfi ⌐ ∆╢ ╩ ╢⁹  

1 Schwab ⌐╟╢♦▫◦ⱪꜞfi─  

1969 │ ◦ꜙ꞉Ⱪ⌐╟╢ discipline ─ ⌐≈™≡ ─ ≤™

℮ ⅛╠ ∆╢↓≤╩ ⇔≡™╢⁹↓↓≢ ≤

™∫√ ⌐≈™≡ field ≤ disci pline ╩ ─√╘─ ╩ ⇔≡™╢⁹ field

│₈╦╣╦╣⅜ ≤⅛ ╪≢™╢ ─ ⌐╖╠╣╢ ─ subject 

matter ∕─ ™ ℮ ─ ⇔√╙─╩ ∆₉ p.72 ─⌐ ⇔≡ discipline

│₈subject -matter ╩ ╖ ∆ ≢№╡ ⌐ ╕√ ≤ ≤

subject -matter ⅜ ⌐ ∆╢╟℮⌂ ≢ subject -matter ╩ ∆╢ ₉

≢№╢⁹ 

Schwab 1961/1978 │ ─ 2 ≈─ ≢ ♦▫◦ⱪꜞfi─ ╩ ⇔≡

™╢⁹ ─ ─ ─ ≤⇔≡─ syntactically ≤ ─

∕─╙─≤⇔≡─ substantively pp.246-249 ≢№╢⁹╕√ ↓╣╠

─ ╩ ┘≈↑╢╙─≤⇔≡ ╩ ∕─╙─╩ ≢ ℮ ─

№╢╙─≤ ⌂⇔ ─ ╩╙≤⌐ ⌐⇔√⅜∫≡ ╩ ⇔

╩ ⇔√╡ ─ ⌐╙≤≠™≡ 2 ≈─♦▫◦ⱪꜞfi─ ∕─╙─

╩ ⇔√╡∆╢╟℮⌂ ─ ─ ─ ∕─╙─≢№╢≤∆╢ ◦

ꜙ꞉Ⱪ, 1970 ⁹↓─ │₈ ╩ ≤⇔≡ ⅎ╢₉ ◦ꜙ꞉Ⱪ , 1970, p.8 ↓

≤╩ ⇔≡⅔╡ ─ ⌐ ≈↓≤╙ ⇔≡™╢⁹∕⇔≡ ↓─ ─

─ ⌐│ ⅜ ∆╢ ◦ꜙ꞉Ⱪ , 1970, p.35 ⁹

∕⇔≡ Schwab 1961/1978 │ ♦▫◦ⱪꜞfi─ ⌐≈™≡ ◦☻♥ⱶ╩ ≤∆

╢⁹♦▫◦ⱪꜞfi─ ⌐≈™≡ ⇔™ ─ ⅜№╢⌐╙ ╦╠∏ ♦▫◦ⱪꜞfi

─ ╛ ⌐≈™≡╙ ⌐╙ ⅛╠⌂™≤ ═≡™╢⁹∕╣│ ╩ ⇔√◦☻

♥ⱶ≤∆╢⅛⅜ ⌐╟∫≡ ⌂╢⅛╠≢№╢⁹  

ᵑ♦▫◦ⱪꜞfi─ ─  

Schwab 1961/1978 │ ♦▫◦ⱪꜞfi─ ⌐│ ⅜№╢↓≤╩ ⇔ ∕

─ ╩ 3 ⇔≡™╢⁹  

1 │ ⌐ ∆╢ ─ ≢№╢⁹ ╛ ╙⇔ↄ│

≢─ ╛ ≤™∫√ field ⌐⅔™≡ ∕─ ≤⇔≡─♦▫◦ⱪꜞ
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fi│ ⌂╢⁹∕─♦▫◦ⱪꜞfi─╙≤≤⌂╢ ╛ ⅎ ≢№╢ ⅜ ≤⌂

╡ ╩ ™≡♦▫◦ⱪꜞfi⅜ ↕╣╢⁹  

2 │ ≤ ─ ⌂ ≢№╢⁹↓╣│ ∆═≡─ ╛

╠⅜ ≤ ─ ╩ ⌐ √∆ ╩ ╘╢≤™℮╟╡ ≥∟╠⅛ ╩╟

╡ ⇔√╡ ∕─ ╩ ╘√╡⇔⌂⅜╠♦▫◦ⱪꜞfi╩ ∆╢↓≤╩ ⇔≡™

╢⁹  

3 │ ♦▫◦ⱪꜞfi─ ─◌♃꜡◓⅜⌂™ ⌐ ╩ ™≡♦▫◦ⱪꜞ

fi─◦☻♥ⱶ╩ ⇔ ∆╢⅛│ ⌐⌂╢↓≤≢№╢⁹  

ᵒComte─ ╩ ⇔√ Schwab⌐╟╢♦▫◦ⱪꜞfiהⱥ◄ꜝꜟ◐כ 

♦▫◦ⱪꜞfi─ ⌐ ⇔≡ Comte │ ₁⌂ ♦▫◦ⱪꜞfi─

─ⱥ◄ꜝꜟ◐כ ⌐ Social Sciences Psychology Biology Chemistry

Physics Mathematics ╩ ⇔≡™╢⁹ ⌐ ∆╢ ─ │ ⌂

꜡☺♇◒ natural logic ≢№╡ ♦▫◦ⱪꜞfi─ ─ ⌐ ℮▪

▬♦▪≤⌂╢⁹↓─ ⌐≈™≡ Schwab 1961/1978 │ ₈Comte ─ ≢ ⅎ┌

│ ─ ╡⌐ ⇔≡ √∆═⅝ ╩ ∫≡™╢₉ p.263 ≤ ═≡

™╢⁹↓↓≢─ │ │∂╘─ subject -matter ≢№╢ science╩≥─╟℮⌐│∂╘

╣┌╟™⅛≤™℮ ⌐ ∏╢╙─≢№╢≤⇔≡™╢⁹ ─ ≢ ⅎ┌ science

│₈ ╕√│ ₉≢№╢─⌐ ⇔ │₈ ⌂╙─≢№∫√

╡ ∆≤↓╤─⌂™₉ ≢№╢⁹∕⇔≡ √∟─ ⌐ ℮ ≢ ♦▫◦ⱪ

ꜞfiהⱥ◄ꜝꜟ◐כ ⌐ Socials Biological Chemicals Physicals

Mathematical ╩ ⇔≡™╢ 3 ⁹ 

 

3 ♦▫◦ⱪꜞfiהⱥ◄ꜝꜟ◐כ Schwab, 1961/1978, p.252  

↓─ⱥ◄ꜝꜟ◐כ─ ─ 1 ≈│ ⌐ ╩ ™≡™╢ ≢№╢⁹≈╕╡

√⌂ ⌂ ╩ ╖ ∆√╘⌐│ ⌂♦▫◦ⱪꜞfi╩ ™╢⅜ ∕─

⌂♦▫◦ⱪꜞfi│ ⌐ ⌂♦▫◦ⱪꜞfi╩ ⇔≡™╢↓≤╩ ⇔≡™╢⁹

⇔⅛⇔ ↓─ⱥ◄ꜝꜟ◐כ─ ≤⌂∫≡™╢ ⌂♦▫◦ⱪꜞfi⌐≈™≡│

↕╣≡™⌂™⁹ │ ≢№╡ ≤⇔≡─ ╩ √⌂™≤ ↕

╣≡™╢─╖≢№╢ Schwab, 1961/1978, p.261 ⁹↓╣│ ⌐ ∆╢ ╩

╩╙≤⌐⇔√ ≤⇔≡ ⇔√Ⱨ▪☺▼─ ≤ ≢│№╢⅜

│ ≢№╢≤ ═╢↓≤≤ │ ⇔≡™⌂™⁹  

╟╡ Schwab ⅜ ∆╢♦▫◦ⱪꜞfi≢│ ─ ⌐ ∫√ ─

╩ ⇔ ∕─ ╩ ≤ ≢ ⇔≡™╢⁹∕⇔≡ ∕─

≥℮⇔─ ┘≈⅝⌐│ ♦▫◦ⱪꜞfiהⱥ◄ꜝꜟ◐⁹╢№⅜כ  

 



 

48 

 

2 ⌐⅔↑╢♦▫◦ⱪꜞfi⌐ ∆╢ ≤ ⌐⅔↑╢♦▫◦ⱪ

ꜞfi ⌐ ↑≡  

Freudenthal 1969 │ Ⱪꜟ●ꜞ▪─ Varna ─ ─ ≢ ─ ⌐≈™≡

─╟℮⌂ ╩ ⇔≡⅔╡ ─ ╩ ⅛⇔√ ⌐≈™≡ ⇔≡™

╢  

│ ─ ≢ ⌐ ∆╢ ─♃▬ⱪ─ ╩ ∫√ ─ ≢№╢

⌐╙ ╦╠∏ ─ around ─ ≢№╢⁹ ↑≤ ⌐ ⇔≡ ─

♦▫◦ⱪꜞfi─ ≠↑╩ ⇔≡™╢ │ ⅎ╠╣√♦▫◦ⱪꜞfi─ ╩

∆╢⁹                    

Freudenthal, 1969, p .339  

Pollak 1969 │ ₁⅜ ∫≡™╢ ⌐ ∆╢Ⱶ☻◖fi☿ⱪ◦ꜛfi╩ ─

folk theorem ≤⇔≡╕≤╘≡™╢⁹∕⇔≡ ─♦▫◦ⱪꜞfi─▪▬♦

▪╩ ⌐ ∆╢√╘⌐│ ─♦▫◦ⱪꜞfi⌐ ⇔≡ ╩ ∆╢↓≤⌐

╩ ∫≡™╢↓≤⅜ ≤⌂╢↓≤╩ ⇔≡™╢⁹  

⌐⅔↑╢♦▫◦ⱪꜞfi ≢│ Schwab ⅜ ⇔≡™╢♦▫◦ⱪꜞ

fiהⱥ◄ꜝꜟ◐כ 3 ─ ⌐№╢ ─ ⅜ ⌐ ∆╢

disciplinary ▪ⱪ꜡כ♅╩ ∆╢ ≤⌂╢⁹╕√ Freudenthal ≤ Pollak │ ≤╙

⌐ ─ ╩ ⇔≡⅔╡ ─ ≤ ⇔≡™╢≤ ⅎ╟℮⁹

≢│ ⌐╟∫≡ ╛ ─ ╩ ⇔√ ╩ ⇔≡™╢

ה 2018 ⁹≈╕╡ ⌐⅔↑╢♦▫◦ⱪꜞfi │ ₈

≤ ─ ╩ ⇔√ ₉≤⌂╢⁹∕⇔≡ ↓─ ╩ ∆╢√

╘─ 1 ≈─ ≤⇔≡ ⅜ →╠╣≡™╢↓≤⅛╠ ◦ꜙ꞉Ⱪ , 1970, p.35

⌂ ─ ╩ ∆╢√╘─ ╩ ╖ ⌡≡™ↄ↓≤⅜ ≤⌂╢ , 

2016b, 2016c ⁹ 

 

1.3.5  ⌐ ∆╢▪ⱪ꜡כ♅─⸗♦ꜟ  

≢│ ₈ ₉≤₈ ₉₈ ₉╩ ≤∆╢ ╩

≤⇔≡™╢ ה ─ , 

2013 ⁹╕√ ⌂ ╩ ∂≡ ╩ ╡ →╢↓≤╙ ⇔≡

™╢√╘ ≤ ∆╢ ─♦▫◦ⱪꜞfi ─ ⅜ ≤⌂╢⁹↓

─ ≤ ─ ╩ ∆╢ ─◌ꜞ◐ꜙꜝⱶ ⸗♦ꜟ╩ ∆╢↓

≤⌐⌂╢⁹disciplinary ▪ⱪ꜡כ♅≢ ⅎ┌ ≤⌂╢ ╩ ≤∆╢

│ Multidisciplinary ▪ⱪ꜡כ♅⌐╟╢♦▫◦ⱪꜞfi ≢№╡

─ ≤⌂╢⁹∕⇔≡ ≤ ∆╢ ─♦▫◦ⱪꜞfi ─ ⌐╟

╢ │ Interdisciplinary ▪ⱪ꜡כ♅╛ Transdisciplinary ▪ⱪ꜡כ♅⌐╟

╢♦▫◦ⱪꜞfi ≢№╢⁹  

⌐⅔↑╢ │ ≢№╡ ∆╢ ≤─ ╩ ⌐ ╣

√ Freudenthal ─ ⅜ ≢№╢⁹≈╕╡ ─ ╩ ⅛⇔√

─ ─ ≢№╢⁹╕√ Pollak ⅜ ∆╢╟℮⌐ ╩ ≤∆╢
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╩ ⇔≡ ╩⅔↓⌂℮ ─ ⌐ ⌂ ה ╛ ⅎ

⌂≥ ╕√ ∆╢ ≤⌂╢ ╩ ⇔≡ ≤⇔≡⅔⅛⌂↑╣┌⌂╠⌂

™⁹ ⅎ┌ STE AM ─ ₈ ₉₈ ₉₈ ₉₈ ₉≤™∫√♦▫◦

ⱪꜞfi╩ ≤⇔≡⅔ↄ↓≤⌐⌂╢⁹√∞⇔ ↓─ ≤⌂╢♦▫◦ⱪꜞfi│ ╡

→╢ ─ ⌐ ≤⌂╢ ⌐ ∆╢ ה ⅎ ⌂≥

⌐╟∫≡ ∆╢↓≤⌐ ⇔√™⁹  

STEM ⌐ ∆╢ disciplinary ▪ⱪ꜡כ♅─⸗♦ꜟ 2 ╩ ⇔≡ ─╟

℮⌂ ≢ ⌐ ∆╢▪ⱪ꜡כ♅─⸗♦ꜟ ╩⅔↓⌂℮⁹╕∏

≢ ⅝⌂ ╩ ╘╢ 3 ≈─ ₈ ₉₈ ₉₈ ₉─ ┘≈⅝╩

Multidisciplinary ⸗♦ꜟ≤∆╢ 4 ⁹ ⌐ ╡ →╢ ⌂ ─ ⌐

≤⌂╢ ╩ ─ ⌐ ⇔ Interd isciplinary ⸗♦ꜟ≤∆╢ 5 ⁹

⌂⅔ STEAM ─♦▫◦ⱪꜞfi₈◘▬◄fi☻₉₈ ₉₈ ₉₈ ₉│ ╘

⇔≡№╢⁹ ℮⌂╣┌ ⌐ ∆╢▪ⱪ꜡כ♅│ M ulti -I nterdisciplinary

≢ ⇔≡™ↄ↓≤⌐⌂╢⁹  

 

4 ⌐ ∆╢▪ⱪ꜡כ♅─ Multidisciplinary ⸗♦ꜟ 

 

5 ⌐ ∆╢▪ⱪ꜡כ♅─ Multi - Interdisciplinary ⸗♦ꜟ 
 ה
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1.3.6  ≢ ╡ ╪≢⅝√ ─  

⌐ ∟ ⇔√ COMPASS ╩▪꜠fi☺⇔√ ╛ ⅎ┌

, 2016a │ Transdisciplinary ▪ⱪ꜡כ♅╩ ⇔≡™╢⁹ ≢│ ≢

╡ ╪∞ , 2018; , 2019 ⌐≈™≡ ≢ ⇔√◌ꜞ◐

ꜙꜝⱶ ⸗♦ꜟ 4 5 ╩╙≤⌐ ∆╢⁹  

1 ⌐⅔↑╢  

₈ ╕≢─╟╡╟™ ⅝ ╩ ⅎ╟℮₉≢│ ⌂ ─ ─ ⅛╠

⌂ ╩ ∆╢√╘ ♩ⱳ꜡☺כ─▪▬♦▪⅜ ≤⌂╢⁹ ╛ ⌂

≥─ ╩ ∆╢↓≤⌐╟╡ ─ ╩ ╖ ╦∑≡ ╩ ⇔

╩ ╢⁹╟∫≡ ₈ ₉≤₈ ₉⅜ ┘≈™√ M ultidisciplinary ⸗♦ꜟ

≤⌂╢⁹  

₈╖╪⌂⅜ ∆╢ ≢◒ꜝ☻╩ 4 ⌐ⱶכ♅─≈ ↑╟℮₉≢│ ─כ◌♇◘₈

─♪כ◌ ₉╩╙≤⌐ ≠ↄ╡╩⅔↓⌂℮⁹♅כⱶ ↑⌐ ⇔

╩ ⌐ ⇔≡ ╩⅔↓⌂℮⁹∕─ ─ⱶכ♅ ╩ ⌐

╩♩כꜗ♅כ♄כ꜠⌐╘√╢∆ ⇔≡™╢⁹╟∫≡ ₈ ₉≤₈ ₉⅜

┘≈™√ M ultidisciplinary ⸗♦ꜟ≤⌂╢⁹  

2 ⌐⅔↑╢  

₈≥─ ⅜╟™⅛₉≢│ ≤⇔≡ ≤ ╩ 1 ≢◦

Ⱶꜙ꜠כ◦ꜛfi⇔ ≤⇔≡ ⌐≈™≡ ╩⅔↓⌂℮⁹∕⇔≡

≤⇔≡ CO2 ⌐ ∆╢⁹╟∫≡ ₈ ₉≤₈ ₉─ ┘≈⅝

─ ⌐ ⌐ ╦╢₈ ₉╩ ╖ ╣√ Multi -Interdisciplinary ⸗♦ꜟ≤⌂

╢⁹  

3 ⌐⅔↑╢  

₈ ⇔√™ ╩ ╘╟℮₉≢│ ─ ⌐≥╙╩♃כ♦─ ⇔√♪♇

♩ⱪ꜡♇♩╩ ⅜⅛╡≤⇔≡ ≠ↄ╡╩⅔↓⌂℮⁹ │ ♪♇♩ⱪ꜡♇♩⅛╠♦

─♃כ ╠┌╡ ╩ ™∞⇔√╡ ⱥ☻♩◓ꜝⱶ╩ ⇔√╡⇔≡ ─♃כ♦

╩ ╖ ∫√╡⇔≡™╢⁹ ≤⌂╢ │♃כ♦─ ─ ─ ╩ ∆

─ 1 ≈≢№╡ ─ ⅜ ↕╣≡™╢⁹╟∫≡ ₈ ₉≤₈ ₉⅜

┘≈⅝─ ⌐ ₈ ₉╩ ╖ ╣√ Multi -Interdisciplinary ⸗♦ꜟ≤⌂╢⁹  

 

 

│ 7 ⌐⅔™≡ ⇔√ ה , 

2019 ⌐ ה ⇔√╙─≢№╢⁹  
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2   

 

ה  ה   ה 

ה  ה   

 

─ │ ─ ⌐ ≤⌂╢ ⌐ ╩ ≡

╩ ה ∆╢≤≤╙⌐ ─ ╖⌐ ≠ↄ

╩ ∆╢↓≤≢№╢⁹↓─ ⌐ ⇔ ╕∏ ⌐

≤⌂╢ ╩ ∆╢ ╖╩ ⇔√⁹∕─ ╩ ™╢

╩ ∆╢√╘⌐ ⌐ ╦╢ A. ⸗♦ꜟ B.

C. ♦◙▬fiⱪ꜡☿☻ D.QC ─כꜞכ♩☻ 4 ≈─ⱪ꜡☿☻⌐ ╩№

≡≡ ⇔ ╩ ™╢ ╩ ₈ ─ ה ₉ ₈ ה

₉ ₈ ה ₉─ 3 ≈⌐ ⇔ ↓╣╠╩ ╩ ∆╢ ╖

─ ─ ≤⇔√ ╕√ ─ │ ₁─ ╩ ∆╢√╘─

≢№╡ ≤⇔√ ⌐ ─ ╩ ℮≤≤╙

⌐ ⌂ ⌐≈™≡ ⌐ ⇔√⁹∕⇔≡ ⇔√ ─℮

∟ ⌐ ╩ ≡ ─ ╖⌐ ≠ↄ ╩

⇔√⁹ 

 

2.1 ─  

─ │ ─ ⌐ ≤⌂╢ ⌐ ╩ ≡ ╩

ה ∆╢≤≤╙⌐ ─ ╖⌐ ≠ↄ ╩ ∆╢↓≤≢

№╢⁹  

 ∕─√╘⌐ ╕∏ 2 ≢│ ─ ╩ ∆╢⁹ ⌐ 3 ≢

│ ⌐ ≤⌂╢ ╩ ∆╢ ╖╩ ∆╢⁹╕√ 4

≢│ ─ ╩ ℮≤≤╙⌐ ⌂ ⌐≈™≡ ⌐ ∆╢⁹∕⇔≡

5 ≢│ ⇔√ ─℮∟ ⌐ ╩ ≡ ─ ╖⌐

≠ↄ ╩ ∆╢⁹ 

 

2.2 ─  

⌐⅔™≡ ≤│ ⅜ ╠⅛─ ╩∆╢↓≤╩ ⇔ ₈№

╢ ─ alternative ─ ⅛╠ 1≈№╢™│™ↄ≈⅛─ ╩ ∆╢

↓≤₉ 1996 ₈ ╩ ∆╢ ≠↑╩↕⅜∆↓≤₉ 1988

≤↕╣╢⁹↓─╟℮⌂ ─ ╩ ⌐ ─ ╩ ─

╟℮⌐ ⇔√⁹ 

₈ ╩ ∆╢ ─ ╩ ⌐ ⇔ ╩ ⇔

╩ ╢ ╩ ╡ ─ ╩ ⇔√ ≢ ∕─ ⅛╠ ╩

⌐⇔⌂⅜╠ ╩ ╡ ╠⅛─ ╩ ℮↓≤₉ 2016  
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≢│ ─ ─ ™ ─ ╩∆

╢ ⌐ ≤⌂╢ ─ ≤∕─ ₁⌂ ╛ ⅛╠─ ─

⌂≥╩ ∫≡™╢⅛≥℮⅛⌐╟∫≡ ∕─ ╛ ⅜ ╦∫≡ↄ╢⁹↓℮⇔√

─ │ ─◖fi☿fi◘☻╩ ╢ ⅜ ∆╣┌∆╢╒≥ ╩ ∆⁹

ⅎ┌ ╛ ─ꜟכꜟ─ ≤™℮ ⌐⅔↑╢ √⌂ ≤™℮

─ ≤™℮ ─ ≤™℮ ≤™∫√╟℮⌐ ╦╡─№╢

⅜ ∆╢≤ ⅜ ≤⌂╢√╘ ╟╡ ⌐№╢ ╩

⌐⇔≡ ─ ╩ ⌐ ╣√ ⅜ ⌐⌂∫≡ↄ╢⅛╠≢№╢⁹╕√

─ │ ─ ⌂╙─≢│⌂ↄ ╪∞╡ ∫√╡

⇔⌂⅜╠ ⇔≡™⅝ ⌂ ⌐⌂╢≤™℮ ╩ ∫≡™╢⁹  

 

2.3 ⌐ ≤⌂╢ ╩ ∆╢ ╖─  

≢│ ╩∆╢ ⌐ ≤⌂╢ ╩ ∆╢ ╖⌐≈™

≡ ∆╢⁹⌂−⌂╠ ≢│ ╩ ⇔√ ╖╩

─ ╩ ⌐⇔√ ╛ ⌐⅔™≡ ∆╢↓≤╩ ⇔≡⅔╡

╩ ⌐ ∆╢∞↑≢│ ≢⌂ↄ ≥─╟℮⌂ ≢ ≥─╟℮⌂ ╩ ™╢─

⅛⅜ ⌂ ⌐⌂╢≤ ⅎ╢⅛╠≢№╢⁹  

∕↓≢ ╕∏ ╩ ™╢ ╩ ∆╢√╘⌐ ⌐ ╦╢ ─ 4

≈─ⱪ꜡☿☻⌐ ∆╢⁹   

A  ⸗♦ꜟ Henry O. Pollak 2003  

B  MacKay, R. J.  & Oldford, W . ,1994  

C  ♦◙▬fiⱪ꜡☿☻ Massachusetts Department of Education 2006  

D  QC☻♩כꜞכ 2011  

↓╣╠ 4≈─ⱪ꜡☿☻╩ ⇔ ∆╢≤ 2 ⌐ →√ ─

⌐№╢₈ ╩ ∆╢ ─ ₉ ╩ ה ∆╢ ⅜№╢↓

≤ ╕√ ─ ≢ ─ ⅜ ⌂↓≤⅜ ↕╣╢⁹ 

↓─ ╩┤╕ⅎ ╩ ™╢ ╩ ╩ ∆╢ ─ ╩ ה

∆╢₈ ─ ה ₉ ╩ ⇔ ╩ ╢₈ ה ₉

─ ╩ ⇔ ╩⇔√╡ ─ ╩ ⇔√╡∆╢₈ ה

₉─ 3≈⌐ ↑≡ ─ 4≈─ⱪ꜡☿☻╩ ⇔√─⅜ 2. 1 ≢№╢⁹ ↓

─ ⌐≈™≡ ∆╢⁹ 

₈ ─ ה ₉─ ≢│ ╩ ⇔ ⅜ ≢№╢─⅛ ─

│ ≢№╢─⅛╩ ⇔√╡ ╩╙∫≡ ≤∆╢─⅛≤™℮ ╛ ╡

╗═⅝ ╩ ⌐ ⇔√╡∆╢↓≤⅜ √╢ ≤⌂╢⁹↓╣╠⅜ ≢№╢

≤ ⌂ ⅜≢⅝⌂⅛∫√╡ ╩⇔√≤⇔≡╙ ∕─ ⅜ ╩⌂↕

⌂⅛∫√╡⇔≡⇔╕℮ ⅜№╢⅛╠≢№╢⁹ ─ │ A ⸗♦ꜟ ─

ᵑ B ─ᵑᵒ C ♦◙▬fiⱪ꜡☿☻─ᵑᵒ D QC ─כꜞכ♩☻

ᵑᵒ⌐ ∆╢⁹  
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2.1  4 ≈─ⱪ꜡☿☻⌐ ╠╣╢  

A ⸗♦ꜟ  B.  

C. ♦◙▬

fi  

ⱪ꜡☿☻  

D.QC ꜞכ♩☻

כ  

⌐⅔↑

╢  

ᵑ  ⌐⅔™≡

╡√™ ⇔√™ ⇔

√™≤ ℮↓≤╩

≤∆╢⁹  

 

ᵑProblem  

ᵒPlan  

ᵑIdentify the 

Need or Problem  

ᵒResearch the 

Need or Problem  

ᵑ♥כⱴ─  

ᵒ ─ ≤

─  

─ ה

 

ᵒ  ─ ⌐⅔™

≡ ≤ ╦╣╢₈

₉╩ ┘ ∕╣╠─

─ ╩ ∆╢⁹ 

ᵓ ∕─ ╛∕╣╠─

⌐≈™≡ ≈═

⅝↓≤ ∆═⅝↓≤

╩ ∆╢⁹  

ᵔ  ᵓ╩ ⌂ ⌐

⇔ ↕╣√ ─

╩ ╢⁹  

ᵕ ∕─⸗♦ꜟ⌐ ─№

╢ ─ ╩

⇔ ↓╣╠─ ⌐ ∆

╢ ╛ ╩ ⅛∑

╢⁹  

ᵖ ⌂ ╛ ╩

™ ╩ ╢⁹  

ᵓData  

ᵔAnalysis  

ᵓDevelop 

Possible 

Solution(s)  

ᵔSelect the Best 

Possible 

Solution(s)  

 

ᵓ ─ ה   

ᵗ↓╣╠─ ∆═≡╩

⇔ ┼ ⇔

∆⁹  

ᵘ ─♅▼♇◒╩∆

╢⁹  

ᵕ

Conclusion  

ᵕConstruct a 

Prototype  

ᵖTest and 

Evaluate the 

Solution(s)  

ᵗCommunicate 

the Solution(s)  

ᵘRedesign 

ᵔ ─  

ᵕ ─  

ᵖ ─  

ᵗ ≤

─  

ᵘ ≤ ─

 

ה  

 

 

₈ ה ₉─ ≢│ ─ ╩ ∆╢√╘⌐ ⌐

⇔√╡ ─⸗♦ꜟ ╩⇔√╡ ╩♃כ♦ ⇔ ⇔√╡∆╢↓≤ ╕√

─ ≤⌂╢ ⌐ ⇔ ╩ ™ ╛ⱷ◌♬☼ⱶ─ ╩ ∫√╡
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∆╢↓≤⅜ √╢ ≤⌂╢⁹↓╣╠─ │ A ⸗♦ꜟ ─ᵒ ᵖ B

─ᵓᵔ C ♦◙▬fiⱪ꜡☿☻─ᵓᵔ D QC ⌐ᵓ─כꜞכ♩☻ ∆

╢⁹ 

₈ ה ₉─ ≢│ ↕╣√ ╩ ⇔ ─ ╩ ⇔√╡

∕─ ─ ╩ ⇔√╡∆╢↓≤⅜ √╢ ≤⌂╢⁹ ─ │ A

⸗♦ꜟ ─ᵗᵘ B ─ᵕ C ♦◙▬fiⱪ꜡☿☻─ᵕ ᵘ D

QC ᵔ─כꜞכ♩☻ ᵘ⌐ ∆╢⁹ ≢│ ╩ ™╢ ╩₈ ─ ה

₉ ₈ ה ₉ ₈ ה ₉─ 3 ≈─ ⌐ ↑≡ ↓╣╠╩

╩ ∆╢ ╖─ ─ ≤∆╢⁹  

 ─ │ ₁─ ╩ ∆╢ ≢№╢⁹ ╩ ™╢ ⌂

⅜⌂™ │ ∕─ ≢ ™╢ ╩ ≠↑≡ ⇔

≡⅔ↄ↓≤⅜ ╛ ─ ⌐ ≈≤ ⅎ╠╣╢⅛╠≢№╢⁹  

 ↓╣╠ 2 ≈─ ⌐ ≠™≡ ⇔√ ╩∆╢ ⌐ ≤⌂╢

╩ ∆╢ ╖⅜ 2.2 ≢№╢⁹ 

2.2  ╩ ∆╢ ╖ 

    

─ ה

 

∆╢√╘⌐ Ν╩ ╘╢ ʥʥʥ 

∆╢√╘⌐ Ν╩ ℮ ʐʐʐ 

   

ה     

 

2.4 ⌐ ≤⌂╢  

1 ⌐ ≤⌂╢ ─  

≢│ ╩∆╢ ⌐ ≤⌂╢ ╩ ╛ ⱷfi

Ᵽכ⅜ ⇔≡⅝√ ─ ╩ ⇔≡ ∆╢⁹ ∆╢ ⌐

│ ≢№╢↓≤⌐ ⇔ ╛ ╩ ∆╢⁹  

 ⌂ │ Hirsch et .al 2015 Transition to College Mathematics and Statistics

Taylorй 2016 Introduction to Management Science Mascil project

http ://www.mascil -project.eu/ 1 2006 ₐ ₑ⌂≥≢№╢⁹

─ │ ≢ ↕╣≡™╢ ╛ ⌐⅔™≡ ↕╣≡™╢

╩ ∆╢ ⅛╠ ↕╣√⁹  

Transition to College Mathematics and Statistics ≤│ National Science 

Foundation NSF ─ ≢ ↕╣√▪ⱷꜞ◌─ 4 ─ ≢№╡

♥◒ⱡ꜡☺כ╩ ™√ ⅜ ≤™℮ ╩ ≈⁹╕√ ─ⱪ꜡◓

ꜝⱶ⌐⅔™≡ ╩ ≤⇔⌂™ ╩ ≤⇔≡ ↕╣√ ≢№╢⁹╕

√ Mascil ≤│ mathematics and science for life ─ ≢№╡

⌐⅔↑╢ ⱬכ☻─ ╩ ∆╢ EU ─ⱪ꜡☺▼◒♩≢№╢⁹↓─ⱪ꜡☺▼

◒♩⌐│ ⱨ꜡▬♦fi♃כꜟ ╙ ╩ ⇔≡™╢⁹  

http://www.mascil-project.eu/）（1
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⇔√ ╩ 2.3 2.4 2.5 ⌐ ∆⁹ 2.3 ╩ ≡╖╢≤ ₈ Ᵽꜝ

♠◐ ⌂≥─ ─ ╩∆╢√╘⌐₉≤™℮ ⌐│ ♪♇♩ⱪ꜡♇♩

└→ ⱥ☻♩◓ꜝⱶ ╣ ◓ꜝⱨ ─♩כꜗ♅כ♄כ꜠ 5 ≈─ ⅜ ≠

™≡™╢⁹↓─╟℮⌐ │ ∂≢№╢⅜ ™╢ ⅜ ⌂╢ ⅜№╢⁹╕√

Ɽ꜠כ♩ ─╟℮⌐ ₈ ─ ה ₉─ ⌐ ↑╠╣≡™╢⅜ ₈ ה

₉─ ⌐⅔™≡╙ ™╠╣╢ ⅜№╢⁹  

 

2.3  ╩∆╢ ⌐ ≤⌂╢  

 
   

─

ה
 

Ᵽꜝ♠◐

⌂≥─ ─

╩∆╢√

╘⌐  

⌐ ◌♥◗ꜞ ⌂≥ ╩ ╡  

1 ╩ 1 ─ ♪♇♩ ≢ ⇔ ─

╛ ╩ ╖ ╢  

♪♇♩ⱪ꜡♇

♩  

└→ ╩ ⇔ ╛ 5 ╩ ⌐

─ ╛ ╩ ╖ ╢  
└→  

ⱥ☻♩◓ꜝⱶ╩ ⇔ ─ ╛ ╩

╖ ╢  
ⱥ☻♩◓ꜝⱶ  

ⱥ☻♩◓ꜝⱶ─ ─ ─ ╩ ╪≢≢⅝╢◓

ꜝⱨ╩ ⇔ ─ ╩ ╖ ╢  

╣ ◓

ꜝⱨ  

╩♩כꜗ♅כ♄כ꜠ ⇔ ─ ─Ᵽꜝ

fi☻╛ ╩ ╖ ╢  

ꜗ♅כ♄כ꜠

♩כ  

╛ ╩

∆╢√╘⌐  

╣ ◓ꜝⱨ╩ ⇔ ─ ⌐╟╢

─ ⌂ ╩ ╖ ╢  
╣ ◓ꜝⱨ  

≤ ─ ≤╩ ⅝ ─

╕╦╡─Ᵽꜝ♠◐╩ ≡ ─ ⅜ ⅛

⅛╩ ∆╢  

 

≤─ ⌐╟

╢ ╩ ∆

╢√╘⌐  

≤ ╩♃כ♦─ ™≡ ╣ ◓ꜝⱨ╛

╩ ⇔ ∕╣╠─ ╛ ╩

╖ ╢  

ה ╣

◓ꜝⱨ  

─

 

─ ─

⅛╠

╩ ∆

╢√╘⌐  

◓ꜝⱨ╩ ⇔ ─ ╛ ⌐ ⇔≡

⅝⌂ ╩ ⅎ≡™╢ ╩ ╖ ╢  
◓ꜝⱨ  

◓ꜝⱨ╩ ⇔ ─ ╛ ⌐ ⇔≡

⅝⌂ ╩ ⅎ≡™╢ ╩ ╖ ╢  
◓ꜝⱨ  

∆═⅝

╩ ∆

╢√╘⌐  

╩ ⌐ ═√ ◓ꜝⱨ≤ ∕╣╠─

⌐ ∆╢ ╩ ∆ ╣ ◓

ꜝⱨ Ɽ꜠כ♩ ╩ ⇔ ─ ─

╩ ╖ ╢  

Ɽ꜠כ♩  

╩

∆╢√╘⌐  

≤ ╩ ≤∆╢ 2 ◓ꜝⱨ⌐

─ ╩ ⇔ ∕─ ╩ ∆╢  

ⱳכ♩ⱨ◊ꜞ

○  
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╩ ╓∆

─№╢ ╩

∆╢√╘⌐  

⌐ ⅜≥─╟℮⌐ ⇔≡™╢

─⅛╩ ⌐ ⅝ ⇔ ∆╢  
 

╩ P E

S T ─ ⅛╠ ╠⅛⌐⇔ ∕

╣╠─ ╛ ╩ ∆╢  

PEST  

√∟─ ╖(S)≤ ╖(W)╩ ╠⅛⌐∆╢≤

≤╙⌐ √∟⌐ ╩ ⅎ≡™╢

╩ O)≤ (T)≢ ╠⅛⌐∆╢  

SWOT  

─ ╩

∆╢√╘⌐  

╛Ɽ꜠כ♩ ─ ⌐ ⇔ ꜟכ♥

≤ Ⱬ♇♪ ≤─ ™⌐ ⇔ ∆╢  
꜡fi◓♥כꜟ  

╩ ∆╢√

╘⌐  

╛ ⌐ ⇔√ ◓ꜝⱨ╩ ⇔

─ ≤─◑ꜗ♇ⱪ╩ ╖ ╢  
◓ꜝⱨ  

─ ≤

╩∆╢√╘⌐  

─ ⌐ ⇔≡ ∂ ╩∆╢↓≤⌐╟∫

≡ ≢⅝╢ ╩ ╘ ≥─╟℮⌂ ⅜

≥─ №╢─⅛╩ ∆╢  

▪fi◔כ♩  

2.4  ╩∆╢ ⌐ ≤⌂╢  

 
   

ה

 

╩ ╓∆

─№╢ ╩

∆╢√╘⌐  

( )⌐ ⅜≥─╟℮⌐ ⇔≡™╢─

⅛╩ ⌐ ⅝ ⇔ ∆╢  
 

╩ P E

S T ─ ⅛╠ ╠⅛⌐⇔ ∕

╣╠─ ╛ ╩ ∆╢  

PEST  

─ ╩

∆√╘⌐  

─♃כ♦ ≈ ─ ⌐ ⇔ ∕─ ⌐

╩♃כ♦≡∫╟ ↑ ⌐ ⅝⌂ ╩ ⅎ

╢ ╩ ∆  

 

 

 

─ ╩ ≢ ⇔ ⇔√╡ ⇔

√╡∆╢  /  

 

╩ ∆╢  

 

 

╩ ╘√╡ ╩⇔√╡∆╢  
/  

╩ ∆

╢√╘⌐  

 ◓ꜝⱨ  

 ◓ꜝⱨ  

 

↔≤⌐ ╩ ™ ╩

⇔≡ ╩ ╘ ∆╢  

AHP(Analytic 

Hierarchy 

Process ) 
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2

 

2 ≈─ ─ ─ ⌐ ⇔ t ╩

™ ∆╢  t  

2 ⌐ ⅜№╢

≤ ⅎ╢─⅛ ⅛

╩ ∆╢√╘⌐  

ɬ2 ╩ ™ ₈ ≢№╢ќ ⅜⌂™₉₈

≢⌂™ќ ⅛ ⅜№╢₉≤™℮ ╩∆

╢  

ɬ2  

─

⌐ ⇔√ ה

╩ ∆╢√╘

⌐  

√∟─ ╖ S ╖ W O

T ╩ ╠⅛⌐∆╢⁹∕⇔≡ ∕╣╠╩

⌐⇔≡ 2 ╩ ⇔ ☿ꜟ⌐ ∆

╢ ה ╩ ∆╢  

SWOT  

─┤╢╕™╩

⌐ ∆╢

√╘⌐  

╩ ™≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ™ ∆

╢  

⸗fi♥◌ꜟ꜡

 

⌐ ∫≡

∆╢ ╩

∆╢√╘⌐  

⌐ ℮ ─ ╩☿ꜟ ≢ ⇔√

⸗♦ꜟ╩ ⇔ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™

∆╢  

ⱴ♩כ○ꜟ☿

♩fi  

≈

⌂

⅜

╡

─

 

2 ─ ╩

∆╢√

╘⌐  

2 ≈─ ╩ ≤ ⌐ ⇔ ╩ⱪ

꜡♇♩⇔≡ ╩ ⇔ ─∟╠┌╡─

╩ ∆╢  

 

2 ─ ─

╩

⌐ ∆╢√

╘⌐  

─ ™╩ ∆ ╩ ╘ ∆╢   

─

╩ ∆╢√

╘⌐  

≤ ─ ⌐ ∆╢ ╩

∆╢≤≤╙⌐ ╛

╩ ╘ ∆╢   

ה

 

♃כ♦ ─

╩ ∆╢√╘

⌐  

2 ─ ⌐ ⌂ 2 2 ╩ ⇔

∆╢  
 

2 ─ ⌐ ⌂ 2 ╩ ⇔

∆╢  
◒꜡☻  

≤ ⅝╩ ≈ ⌐╟╡ ↕╣√

◓ꜝⱨ╩ ⇔ ∆╢  
◓ꜝⱨ  

─ ╩

∆╢√╘⌐  

◓ꜝⱨ╛ Tree ╩ ™≡ ╛ ╩

℮  

◓ꜝⱨ /

 

₁⌂ ╩

⇔ ∆╢√╘⌐  

↓╡℮╢ ╩ ⅛╣∆╢╟℮⌐ ↄ

≤≤╙⌐ ∕╣∙╣─ ╩ ⇔

∆╢  

 

≤⌂╢ ╩

∆╢√╘⌐  

№╢ ╛Ɽꜝⱷכ♃⅜ ⇔√≤⅝ ⅜

≥─ ─ ╩ ↑╢⅛╩ ∆╢  
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2.5  ╩∆╢ ⌐ ≤⌂╢  

 
   

ה

 

╩ ∆╢

√╘⌐  

╩ ∆╢√╘─ ╛ ╩ ⌐

∆╢≤≤╙⌐ ∕─ ╩ ⅛╣⌐↕∑≡

╦⅛╡╛∆ↄ ⇔ ╖ ╢  

 

ꜞ☻◒╩ ∆╢

√╘⌐  

─ ┘ ⇔√ ₁⌂ ⅛

╠ ⇔ ╢ ╩ ⇔≡ ∆╢  

ETA (Event 

Tree Analysis)  

─ ╩

∆╢√╘⌐  
╩ ─ ≡⌐ꜟכ◔☻ ∆╢  Ɽ꜠כ♩  

╩ ∆╢

√╘⌐  

╩ ™√⸗♦ꜟ╩

╡ ◦Ⱶꜙ꜠כ◦ꜛfi╩⇔ ╩ ∆╢  

◦Ⱶꜙ꜠כ◦

ꜛfi  

 

2 ⌐ ≤⌂╢  

≢│ ⌐ ╩ ∆╢≤ ⅎ╠╣╢™ↄ≈⅛─ ⌐≈™≡ ⌐

∆╢⁹ 

a.  

Ɽ꜠כ♩ ≤│ ╩ ⅝™ ⌐ ═√ ◓ꜝⱨ≤ ∕╣╠─

⌐ ∆╢ ╩ ∆ ╣ ◓ꜝⱨ╩ ╖ ╦∑√₈Ɽ꜠כ♩ ₉ 2.1 ╩

™╢ ≢№╢ 2014 ⁹ ─ ⅜ ⌐≥─ ⇔≡™╢

⅛╩ ╢↓≤⅜≢⅝╢⁹ Quality Control ≢ ™╠╣╢ QC7 ≈ ─

≈≢№╡ ≢╙ ™╠╣≡™╢⁹₈ ─ 20%⅜ ─ 80%╩ ╘≡

™╢₉⌂≥─╟℮⌂₈Ɽ꜠כ♩─ 80 20 ─ ₉⅜ ╖ ╙☻כ◔╢╣ ™

≤↕╣≡™╢⁹  

 

2. 1 Ɽ꜠כ♩ ─ 2014 p. 67  

╩ ⇔ ⌐ ╡ ╗═⅝ ╩ ╠⅛⌐∆╢√╘─ ≤⇔≡

∆╢↓≤⅜ ≢⅝╢⁹  

 

b. SWOT PEST  

₈SWOT ₉≤│ ╛ ─ ─√╘⌐ ™╠╣╢ ≢№╢

2014 ⁹SWOT ≤│ ₈ ╖ Strength ₉ ₈ ╖ Weakness ₉ ₈
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Opportunity ₉ ₈ Threat ₉─ ≢№╢⁹ ─ ╩

╖ ╖ ≤ ─ ⌐ ↑ ∕╣∙╣╩ ⌐ ∆╢⁹

≤│₈ ⅜◖fi♩꜡כꜟ ⌂╙─₉ ≤│₈ ⅜◖fi♩

≥₉─╙™⌂⅝≢ꜟכ꜡ ⅎ╢⁹ ☿ꜟ⌐ ∆╢ ⌐≈™≡ ∆╢↓≤≢

⌂ ⅜ ≤⌂╢⁹  

 
2. 2 SWOT ─ 2014 25  

ⅎ┌ ₈ ╖× ₉⌐≈™≡ ∆╢ ⌐│ ╖╩ ⅛⇔≡ ╩ ∆╢

√╘─ ╩ ₈ ╖× ₉≢│ ╖╩ ⅛⇔≡ ↕╣╢ ╩ ∆╢ ╩

∆╢↓≤≤⌂╢⁹₈ ╖× ₉≢│ ╖╩ ∫≡ ╩ ⅛∆ ╩ ₈ ╖

× ₉≢│ ╖⅛╠ ↕╣╢ ─ ╩ ∆╢√╘─ ╩ ∆╢⌂≥≢

№╢⁹  

╕√ ⌐≈™≡ ⅎ╢═⅝ ╩ ™ ∆√╘─ ≤⇔≡₈PEST ₉

╙№╢⁹PEST ≤│ ₈ Politics ₉ ₈ Economy ₉ ₈ Society ₉

₈ Technology ₉─ ≢№╢⁹ ⅛╠ⱦ☺Ⱡ☻╩ ∆╢ ╛

⌐≈™≡ ⇔ ⅛╠ ─ ╛ ⌐≈™≡ ∆╢⁹

⅛╠ ╛ ⌂≥⌐≈™≡ ⅛╠ⱦ☺Ⱡ☻⌐

╩ ⅎ╢ ⌐≈™≡ ∆╢⁹  

⌐⅔↑╢ ≤⇔≡ ⅎ√ ⌐│ PEST ─ 4 ≈─ ╩∕─

╕╕ ™╢─≢│⌂ↄ ה ─ ⌐ ╠⇔≡ ─ ╩ ∆╢↓≤⌂≥⅜

ⅎ╠╣╢⁹ ⅎ┌ ╡ ╗ ⌐ ∆╢ ≤⇔≡ ₈ ₉╛₈ ₉

₈ ₉⌂≥≢№╢⁹PEST ╩▪꜠fi☺⇔√╙─≢ ⌐≈™≡ ⇔

∕─ SWOT ╩ ™╢↓≤╙ ≢№╢⇔ ≥∟╠⅛╩ ≢ ™╢↓≤╙

≢№╢⁹  

c.  

₈ ₉≤│ ↓╡℮╢ ╩ ⅛╣∆╢╟℮⌐ ⅝ ≥─ ╩ ∆

╢≤ ⅜ ⌐⌂╢─⅛╩ ⌐ ∆╢√╘─ ≢№╢⁹ ≢│

⌂ ≤∕─ ─ ⌐≈™≡ ∆╢⁹  

№╢ │ ⱴfi◦ꜛfi ○ⱨ▫☻ⱦꜟ ─ ⅛╠ 1 ≈─ ─ ╩

⇔≡™╢⁹ 2.6 │ ─ ⌐╟∫≡ ≥╣ↄ╠™─ ╩ →╢↓≤⅜≢⅝╢
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⅛╩ ⇔√ ≢№╢ Taylor 2016 p.569 ⁹ ╩∆╢ maxmax

(2), maxmin , maxmin minimax regret , Ɫכⱦ♇♠ ꜝⱪꜝ☻

─ ⅜ ≤⌂╢⁹  

 2.6 ─ maxmax ≢│○ⱨ▫☻ⱦꜟ⅜ ↕╣╢⅜ ∕╣ ─ ≢

│ ⱴfi◦ꜛfi⅜ ↕╣╢⁹ ─ │ ─ ⅜ ≢ ∂╢≤™

℮ ─╙≤≢ ╦╣≡™╢⁹∞⅜ │∕℮≤│ ╠⌂™⁹∕↓≢ ─

⌐⅔↑╢ ╩ ⌐ ╣√ ╩ ⅎ≡⅔ↄ↓≤⅜ ≤⌂╢⁹  

2.6   

 ─  

   

ⱴfi◦ꜛfi  $50,000 $30,000 

○ⱨ▫☻ⱦꜟ 100,000 -40,000 

 30,000 10,000 

⌐⌂╢ ⅜ 0.6 ≢№╡ ⌐⌂╢ ⅜ 0.4 ≢№╢≤⇔√ ∕╣

∙╣─ ╩ ╘╢≤ ─╟℮⌐⌂╢⁹  

ⱴfi◦ꜛfi 50,000×0.6+30,000×0.4 42,000 

 ○ⱨ▫☻ⱦꜟ 100,000×0.6-40,000×0.4= 44,000 

30,000×0.6+10,000×0.4=22,000 

↓─ ⅛╠│ ○ⱨ▫☻ⱦꜟ⅜ ↕╣╢⁹ ─ ≤∕─ ╩

⇔√─⅜ 2.3 ─ ≢№╢⁹ 

 

 

2. 3  

│ ╩ ⇔≡ↄ╣╢√╘ ╩∆╢ ⌐ ⌂

≤⌂╢⁹  

 ≢│ ╩ ⇔√ 2.3 2.4 2.5 ⌐⅔↑╢₈ ₉⌐ ╩№≡

⇔√ ╩ ∆╢⁹  
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2. 5 ─ ╩ ⇔√ ─ ⌐ ╩№≡≡ 

 2.4 ⌐№╢ ₈ / ₉⌐ ⇔≡ ⇔√ ╩ ה ה ─

⌐ ╩ ∆╢⁹₈ / ₉│ ₈ ה ה ⌂≥╩ ∆╢√╘

⌐₉₈ ─ ╩ ≢ ⇔ ⇔√╡ ⇔√╡∆╢₉ ≢№╢⁹ 

∆╢ ⌐⅔™≡│ ה ⅜ ⌐ ╡ ╗ ≢ ₁─ ⌐ ≠

⅝ ∕╣╩ ⇔√ ⌐ ⇔≡ ╩ ℮ ╣⅜ ⇔≡№╢⁹ ⌐

╡ ╗ ≢ ↕╣╢ ╩∕─╕╕ ≤∆╢╙─╙№╣┌ ⅛─ ╩ ╖

╦∑≡ ╩ ╡ ∆ ╙№╢⁹ 

1 ₈ ─ ╕≢─╟╡╟™ ⅝ ╩ ╘╟℮₉  

↓─ │ ─ⱷfiⱣכ≢№╢ ─ ⅜

⇔√╙─≢№╢⁹ │ ─ ╡≢№╢⁹ 

≢ ⅛╠ ⌐ ∫≡

╕≢ ⅝╕∆⁹≥─╟℮⌐ ↑┌™™≢⇔╞℮⅛⁹ 

─ ╣≤⇔≡│ ≢ ⌐ ↄ ╩ ⇔ ≥─╟℮⌐

↑┌╟™⅛╩ ℮⁹ ⅛╠│ ₈ ₉╛₈ ₉╩ ⇔™≤™℮ ⅜ ↕

╣╢√╘ ⅜ √ ⌐ ∆╢⁹↕╠⌐ ⌐ ∂≡₈ ₉₈ ₉₈

╛ ₉₈ ─ ₉₈ ─ ₉₈ ₉⌂≥─ ╙ ∆

╢⁹  

⅜ ⅎ╢═⅝ⱳ▬fi♩│ ⌐╟╢ ≢─ ≢№╢↓≤⅛╠ ≥─

╟℮⌂↓≤╩ ∆═⅝⅛≢№╢⁹₈ ╡ ⅎ⅜ ⌂™ ⅜™™₉₈ ⅜

⌐⌂╢╙─⅜™™₉₈ ─ ⅜ ™ ⅜™™₉₈ ⅜ ™ ⅜™™₉₈ ╕⌂

™ ⅜™™₉⌂≥≤™∫√╟℮⌂ ╛ ⌂≥ ─ ≈ ₁⌂

⅜ ↕╣╢≤ ╦╣╢⁹  

∕─ ≢ √∟⌂╡⌐ ╕≢─ ╩ ╘╢√╘─₈ ₉╩ ∆

╢↓≤⌐⌂╢⁹ ⅎ┌ ─╟℮⌂ ⅜ ↕╣╢⁹ 

 

ה ⅜ ™ ⅝ ╩  

ה ™ ⅝ ╩  

ה ╡ ⅎ ─ꜞ☻◒ ╩  

ה ─ ╣ ╩  

ה ─ │←╣╢ꜞ☻◒ ╩  

 

─ ╛ ⌐ ≠⅝ ⌐≈™≡ ═≡™ↄ ≢ ⅎ┌₈ ╡ ⅎ⅜

⌂™₉₈ ⅜ ₉₈ ⅜ ™₉⌐ ∆╢ ≤⇔≡₈ -

- - ₉⅜ ↕╣√╡∆╢⁹ ₁⌂ ⅜ ↕╣√ ≢

╩ ∆√╘⌐ ∕╣∙╣─ ⌐≈™≡ ─ ⅛╠ ≢ ╩ ™

⌐ ⅜ ™ ╩ ┬ ⌂≥⌐≈™≡╙ ∆╢⁹ ─ ╩ ∆

╢≤ 2.7 ≤⌂╢⁹ 
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2.7  ↕╣╢  

ה ─  

ה ⌂ ─ ≤ ─  

ה ה ⅛╠ ╩  

ה ─  

ה ⌐ ≠ↄ ─  

ה  

 

2 ₈≥─ ⅜╟™∞╤℮⅛ ─ₐ╟↕ₑ≤│ ⅛ ⌐≈™≡ ╩

∫≡ ⅎ╟℮₉  

↓─ │ ─ WG ⅜ ⇔√╙─≢№╢⁹ │ ─ ╡≢№╢⁹ 

₁⌂ ─ ⅜№╡╕∆⅜ ╙⇔╙ №╢ ─ ╩ ™ ⅎ╢≤

⇔√╠ ≢ ╘≡╙™™≤⇔√╠ ≥─ ⅜╟™≢⇔╞℮⅛⁹ 

7 ─ ─℮∟ 1 ≢│ ₁⌂ ─ ╛ ╛

⌂≥╩╕≤╘√ ╩ ⇔ ⅜ ┘√™ ╛∕─ ⌂≥⌐≈™≡ ⇔ ℮⁹

₈⅛∫↓™™₉₈◐ꜗfiⱪ╛☻◐כ⌐ ⅝√™₉₈⅔ ╩⅛↑√ↄ⌂™₉₈ ⌐╛

↕⇔™ ⅜™™₉⌂≥ ₁⌂ ╩ ↕∑╢↓≤≢ ≥─ ⅜╟™⅛│∕─ ─

⌐╟∫≡ ╦∫≡ↄ╢↓≤╩ ∆╢⁹∕─ ≢ ≢⅝╢ ⅜≢⅝╢╟℮⌐∆

╢√╘─ ⌐≈™≡ ⇔ ™ ₈ ∆╢↓≤╩ ╘╢₉╛₈ ∆╢↓≤⌐╟∫

≡ ┌╣√ ⌐ ╩ ↑≡ ⅜ ⅝™ ⌐∆╢₉ ₈ ∆╢ ™⌐

╟∫≡ ╖ ↑╩⇔≡ ∆╢₉⌂≥ ─ ⌐≈™≡ ∆╢⁹↓─

─ ⅜∕╣∙╣ ⌐ ∆╢⁹  

2 ≢│ ⌐ ⇔ ●♁ꜞfi ≤Ɫ▬Ⱪꜞ♇♪ ≢ 5 10 ╢

─ ₁─◖☻♩╩ ⇔ ≥∟╠⅜ ⅛╩ ∆╢ ╩ ℮⁹  

3 4 ≢│ ∞↑≢⌂ↄ ⌐╙ ↕∑ ↕∑╢⁹

╠⅛♃כ♦ ╩ ↓∆ ⌐≈™≡ ⅎ↕∑√╡ Ⱪ꜠כ◐╛

Ɑ♄ꜟ ╖ ⅎ ⌂≥ ╩ ⇔√╡ ◘ⱳ◌

כ ─ ⌂≥╩ ∆╢⁹∕╣╠─ ⌐ ≠⅝ ⌂╡⌐ ⇔√™ ╩

⇔ ╩ ℮⁹ ≤ ⌂≥╩ ⌐ ∆╢ ≢ ⅜ ╩

∆╢↓≤⌐⌂╢⁹  

5 6 ≢│ CO2 ≤™℮ ⌐ ∆╢⁹ ╩ ╡ →

─ CO2 ⅜♀꜡≤⌂∫≡™╢⅜ ∆╢√╘⌐●♁ꜞfi⅜ ∆╢≤⅝⌐

∆╢ CO2╟╡╙ ∂ ╩ ∆╢─⌐ ⌂ ╩ ╢≤⅝⌐ ∆╢ CO2

─ ⅜ ™⅛╙⇔╣⌂™√╘ ◄◖≢│⌂™─≢│≤™℮ ⅜№╢↓≤╩ ∆╢⁹

●♁ꜞfi ≤Ɫ▬Ⱪꜞ♇♪ ⅜ 1 ∆╢≤⅝⌐ ∆╢ CO2

⌐≈™≡ ∆╢⌂≥⇔√ ≢ ⌐ √∟⅜ ∆╢ ╩ ∆╢≤™℮

╣≢№╢⁹ ─ ╩ ∆╢≤ 2.8 ≤⌂╢⁹  
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2.8  ↕╣╢  

ה ─  

ה ⌂ ─ ≤ ─  

ה ─ ╖≠↑  

ה♩☻◖ה ה ─ 3 ≈─ ╩ ╡ →≡ ╩

 

ה♩☻◖ה ה ─ 3 ≈─ ╩ ∆╢  

ה ⇔√™ ╩  

 

3 ₈ ⌐ ╢ ⌂ ╡ ₉ 

↓─ │ ─ⱷfiⱣכ≢№╢ 2018 ─

⅜ ⇔√╙─≢№╢⁹ │ ─ ╡≢№╢⁹ 

 

│ 2,000 ─ ⌐⅔↑╢ ─ ≤∕╣∙╣─

≤ ╩ ⇔≡⅔╡ ↓─ ⌐│ ⌐⅔™≡ 5

≈─ ⅜ ↕╣≡™╕∆⁹  

↕╪│↓─╟℮⌂ ─ ─ ╡╩ ∆╢ √∟≢∆⁹

⌐↓─ ╩ ─ 5≈─ ⌐ ╡⇔⌂↕™⁹ 

 
2.4  №╢ ─ ≤  

3 ─ ─℮∟ 1 │ ה ⌐ ⇔√ ─ ⌐≈™≡

─ ╩ ℮⁹ 2 ⌐ ─ ╩ ∆╢⁹ ╡╩∆╢⌐№√∫≡ ≥

─╟℮⌂ ╡⅜ ╕⇔™⅛⌐≈™≡╕∏ ⇔ ™ ∕╣╩ ≤⇔≡ ∆╢⁹

∕─ ≢ ─ 2 ≈─ ₈ ─ │ ↕ↄ∆═⅝∞₉₈ 3 ╩≢

⅝╢∞↑╕√⅜⌂™╟℮⌐⇔√™₉╩◒ꜝ☻≢ ∆╢⁹╕√ ↕╣√ ─

⌐≥↔ⱪכꜟ◓╠⅛ 1 ≈╩ ⇔ ∕╣╩ ∆╢╟℮⌂ ╡⌐≈™≡

∆╢⁹ ⌐│∕╣⅜ ≢⅝≡™╢⅛╩≤╠ⅎ╢ ╙ ↕∑ ∕╣∙╣─

╡⅜≥─ ⇔≡™╢⅛╩ ⇔≡ ↕∑╢⁹  
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ⅎ┌ ₈ ─ │ ↕ↄ∆═⅝∞₉≤™℮ ⌐ ⇔≡ ∕╣╩ ╢

≤⇔≡₈ ─ ─ ₉≤™℮ ╩ ∆╢↓≤⅜≢⅝

╩↓─ ≢ ∆╢↓≤≢ ─ ─ ↕↕⌐≈™≡ ∆╢↓≤⅜≢⅝╢⁹  

3 ⌐│ ⅜ⱪכꜟ◓ ∫≡⅝√ ╡⌐≈™≡╕∏ ╩ ℮⁹∕─

≢ 2 ⌐ ⇔√ 2 ≈─ ⌐ ⇔≡ ∆╢ 3 ≈ ─ ⌐≈™≡

⇔ ℮⁹∕⇔≡ ⇔√ 3 ≈─ ╩ ⌐ √∆ ╡╩ ╘╢√╘─

⌐≥↔ⱪכꜟ◓╩ ⅎ ∆╢⁹ ⅜ ╕∫√╠ ∕╣⌐ ≠⅝

╡⌐≈™≡ ⇔ ™ ⌐ ∆╢≤™℮ ╣≢№╢⁹  

╕≢⌐ ≢ ↕╣≡™╢ ─ ≤ ⌐≈™≡ ∆╢≤ ⅎ

┌₈ ─ ─ ╖─┌╠≈⅝⅜ ⌐⌂╠⌂™╟℮⌐∆═⅝∞₉≤™℮

⌐ ⇔≡ ─ ╖ ─ ╖─ ─ ╖─

╩ ╘ ∕─ ╩ ≤∆╢⌂≥⅜№╢⁹  

╕√ 3 ≈─ ╩ ⌐ √∆ ╡╩ ╘╢≤™℮ ─ ╩

∆╢√╘⌐ 3 ≈─ ┘ ⌐ ╖ ↑╩⇔≡ ≤⇔≡ ∆

╢⌂≥─ ╣╙ ⅎ╠╣╢⁹ ─ ╩ ∆╢≤ 2.9 ≤⌂╢⁹  

2.9  ↕╣╢  

ה ─  

ה ─ ≤  

ה ╡─ ─  

ה √⌂ ─  

3ה ≈─ ╩ ⌐ √∆ ─  

ה ╡─  

 

2.6  

4 ─ 2.3 2.4 2.5 ≢ ⇔√╟℮⌐ ─ ⌐⅔™≡

≤⌂╢ ⌐│ ≢ ╦╣≡™╢╙─╛ ╦╣≡™⌂™╙─⌂≥ ₁⌂

⅜№╢↓≤⅜╦⅛╢⁹ ≢ ╦╣≡™╢ ⌐≈™≡│ ™╠╣╢

⌂ ╩ ⌐⇔√↓≤⌐╟∫≡ √⌂ ╩ ≡╢↓≤⅜≢⅝√

≤ ⅎ╢⁹ ה ⌐│ ─ ╛ ∞↑≢⌂ↄ ≥─╟℮⌂ ╛ ─

⌐ ∕─ ╩ ™╢─⅛╩ ↕∑╢↓≤⅜ ⅛≈ ≢№╡ ⇔√

─ ╖│ ∕─ ╩ ∆ ⌐ ∆╢≤ ⅎ╠╣╢⁹╕√ ≢ ╦

╣≡™⌂™ ⌐≈™≡ ™ↄ≈╙ ⇔≡⅝√⅜ ≢╙ SWOT ╛ PEST

─╟℮⌐ ─ ⅛╠ ╩▪꜠fi☺∆╢ ⌐╙ ≢№╢

╩ ∆╢↓≤⅜≢⅝√↓≤│ ⌐ ∆╢≤ ⅎ≡™╢⁹  

5 ⌐⅔™≡│ ₈ / ₉≤™℮ ╩ ≤⇔≡ ה ה ⌐

≢ ⇔√ ╩ ⇔√⁹ ∂ ⌐≈™≡ ╩ ⇔≡

╩∆╢↓≤⌐╟∫≡ ⅎ≡⅝√ ⅜№╢⁹ ─ ≢│ ╛ ⌂≥

⅜╙≈ ₁─ ⅜∕─╕╕ ≤⇔≡ ⇔ ∕╣╠─∆╡ ╦∑⌐ ↑√

⇔ ™⅜ ↕╣╢⁹ ─ ≢│ ─ ⅛╠ 1 ≈╩ ∆╢─≢│
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⌂ↄ ⌐ ╩ ↑ ╖ ↑╩∆╢↓≤≢ ─ ─√╘─ ╩

∆╢⁹ ─ ≢│ ∕╣∙╣─ ⌐ ≠ↄ ╩ ╢√╘⌐

⅜ ≤⌂╢ ⌐ ⌂ ╩ ╢√╘─ ⌐≈™≡─ ╙ ≤

⌂∫≡™√⁹  

─ 3 ≈─ ≢│ ⌐⅔™≡ ╡ ╗ ─ ⌂ ⌐

⇔≡ ╩ ™ ₁─ ╩ ↕∑╢≤≤╙⌐ ⇔╟℮≤∆╢

╩ ∆╢√╘─ ╩╙╣⌂ↄ → ─ ⌐ ╖ ↑╩ ⇔

╛ ⌂≥╩ ⇔≡ ╙ ⌐ ⇔√ ╩ ⇔≡™√ ⌐ ⅜

╠╣√⁹╕√ ≢ ⇔√ ⅜ ≢⅝╢╙─⅛╩ ⇔

╛ ╩ ℮ ⌐╙ ⅜ ╠╣√⁹ ≢│ ⅜

∕─╕╕ ≤⇔≡ ╣╢─⌐ ⇔ ≢│ ─ ─ ╖≠↑⌐╟╢

≢│ ─ ╩ ∆╢√╘─ ⌐ ⅎ≡ ∕╣╠╩

∆╢√╘─ ⌂≥ ⌐⌂∫≡™ↄ ╩ ≤⇔≡ ⅎ╢↓≤⅜≢

⅝√⁹ ─ ╛ ⌐ ↑≡↓─ │ ⌐⌂╢ ≢№╢≤ ⅎ╠╣╢⁹ 

 

2.7 ─╕≤╘≤ ─  

 ─ │ ─ ⌐ ≤⌂╢ ╩ ה ∆╢≤≤╙

⌐ ∕╣╠─ ─℮∟ ⌐ ╩ ≡ ─ ╖⌐ ≠

ↄ ╩ ∆╢↓≤≢№∫√⁹  

 ⌐ ≤⌂╢ ╩ ∆╢ ╖─ ≢│ ╕∏ ╩

™╢ ╩ ∆╢√╘⌐ ⌐ ╦╢ A ⸗♦ꜟ B

C ♦◙▬fiⱪ꜡☿☻ D QC ─כꜞכ♩☻ 4 ≈─ⱪ꜡☿☻⌐ ╩№≡

⇔√⁹∕⇔≡ ╩ ™╢ ╩ ╩ ∆╢ ─ ╩

ה ∆╢₈ ─ ה ₉ ╩ ⇔ ╩ ╢₈ ה ₉

─ ╩ ⇔ ╩⇔√╡ ─ ╩ ⇔√╡∆╢₈ ה

₉─ 3 ≈⌐ ⇔ ↓╣╠╩ ╩ ∆╢ ╖─ 1 ≈─ ≤⇔√⁹╕√

2 ≈ ─ │ ₁─ ╩ ∆╢√╘─ ≢№╡ ≤⇔

√⁹ ⌐ ╩∆╢ ⌐ ≤⌂╢ ╩ ╛ ⱷfiⱣ

⅜כ ⇔≡⅝√ ─ ╩ ⇔≡ ⇔ ⇔√ ╖╩

⌐ ⇔√ 2.3 2.4 2.5 ⁹ 

 ∕⇔≡ 2.3 2.4 2.5 ⌐⅔™≡ ↕╣≡™╢ ⌐ ╩№≡ ה

ה ╩ ⇔√ ─ ╖⌐ ≠ↄ ╩ ⇔√⁹

⇔√ ⌐│ ₁─ ╩ ↕∑╢≤≤╙⌐ ⇔╟℮≤∆╢ ╩

∆╢√╘─ ─ ⌐ ╖ ↑╩ ⇔ ╛ ⌂≥╩ ⇔≡

╙ ⌐ ⇔√ ─ ≤™℮ ⅜ ╠╣√⁹╕√ ≢ ⇔√

⅜ ≢⅝╢╙─⅛╩ ⇔ ╛ ╩ ℮ ⌐╙

⅜ ╠╣√⁹ 
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1 Mascil  project ≢│ ╛ ∞↑≢⌂ↄ ⌂≥╙ ↕╣≡⅔╡

╠⅛─ ⌐⅔↑╢ ╩ ™╢↓≤≢ ∕─ ─ ≤⇔≡

⌐ ⅝ ™ ∕╣╩ ∂≡ ≤⌂╢☻◐ꜟ╛◖fiⱧ♥fi◦כ╩ ⌐ ↑

╢↓≤⅜◖fi☿ⱪ♩≤↕╣≡™╢⁹ │ ≢ 70 ╒≥ ↕╣≡™╢⅜ ↓

↓≢│ ╩ ™√ ≤⇔≡₈ ≤ ₉╩ ∆╢⁹  

₈ ≤ ₉─ │ⱨ꜡▬♦fi♃כꜟ ⅜ ⇔√╙─≢ ₈

≤ ╩ ⇔∆╢ ₉≤™℮ ⱪ꜡☺▼◒♩─ ≢ ╠╣√╙─

≢№╢⁹ ╛☻ⱳכ♫כ꜠♩♠כ⅜◒ꜝ▬▪fi♩─ ╩ ⇔√╡

─ ╩ ⇔√╡∆╢ ╩♃כ♦

∂≡ ╩≥─╟℮⌐ ⌐ ⅎ≡™╢⅛

⸗♦ꜟ≤⇔≡≥─╟℮⌂╙─╩ ™≡™╢

⅛≤™℮↓≤╩ ∆╢⁹ ⌐│ ⌐

⇔ Ruffier -Dickson ♥☻♩≤™℮ ╩

ⅎ≡ ─ H1 ─

H2 1 ─ H3 ╩

⇔ I.R.D.≤™℮ ⌐ ╠⇔≡ ∆╢⌂

≥⇔≡™╢⁹ 

↓─ ≢│ ─ ≤⇔≡ I.R.D.≤™℮╙─⅜№╢↓≤╩ ⅎ≡™╢⅜

╩ ∂≡ ╠╣╢ 3 ─ H1 H2 H3 ⅜≥─╟℮⌐ ≤⇔≡

╖ ╦∑╠╣≡™╢─⅛ ∕╣⅜ ╩ ⅎ╢√╘─ ≤⇔≡≥─╟℮⌐

⌐⌂╢─⅛⌂≥╩╕∏ ⅎ╢ ⅜№╢⁹ ⅎ┌ ₈H3 H1₉≤™℮ ⅜

I.R.D.─ ⌐│ ╕╣╢⅜ 1 ─ ⅜ ╩∆╢ ≤ ╦╠⌂™

≢№╢≤↓─ │ 0 ≤⌂╢ ⅜ ™ │ ⌐╟╢ ⅛╠─ ⅜

ↄ 0 ⌐ ™ ⌐⌂╢─⌐ ⇔≡ ™ │⌂⅛⌂⅛ ╩⇔⌂™√╘ H3 ─

⅜ H1 ╟╡╙ ↄ⌂╡ ₈H3 H1₉─ │ ⅝ↄ⌂╢⁹ ⌐╙ 70 ╩ ↄ

╛₈H3 H1₉╩ 2 ∆╢ ╩ ⅎ╢⌂≥ ─ ╖⌐ ⇔≡ ⌂

≠↑╩ ™⌂⅜╠ ⇔≡™ↄ↓≤≤⌂╢⁹↓℮™∫√ ─ ─ ╛

⌐≈™≡ ⅎ√ ⌐│ H1 ≤ H2 ╩ ─♃כ♦≡⇔⌐ ╛ ⌂≥╩

∫√╡ ≤ ─ ╩ ∫√╡⇔≡™╢⁹ ⌐ ∆╢ ─

╩♃כ♦╛ I.R.D.─╟℮⌐ ⌂ ⌐ ∆╢↓≤⌐╟∫≡ ╛ ⅜

⌐≢⅝╢╟℮⌐⌂╢─⅜ ─ ≢№╢⁹╙∟╤╪ ⌂ ⌐ ≠ↄ

↓≤│ ≢№╢⁹↓─╟℮⌂ ╩ ∂≡ ─ ⌐№╢ ₁⌂ ≤∕─

╖↕⌐≈™≡ ╢↓≤⅜≢⅝╢≤≤╙⌐ ╛ ⌐ ∂≡ ╠ ⇔™ ╩

╢↓≤⌐ ∂≡™ↄ≤ ≢⅝╢⁹  

2 ─ │ ─ ╡≢№╢⁹  

maxmaxה ─ ╩ ⇔ ∕─ ≢╙ ⅜ ≤⌂╢ ╩ ∆

╢  

maxminה ─ ╩ ⇔ ∕─ ≢╙ ⅜ ≤⌂╢ ╩ ∆

╢  
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minmaxה ─ ╩ ⇔ ∕─ ≢╙ ꜞ☻◒╛ ⅜ ≤⌂╢

╩ ∆╢  

minmax regretה ╙ ⇔⌂™ ╩ ∆╢ ⁹  

♠♇ⱦכⱢה ╩ ™≡ ╩ ∆╢ ⁹ ⅜ 0

≤│ maxmin ≤ ∂╙─≤⌂╡ ≢ ⅜ 1 ≤│ maxmax

≤ ∂╙─≤⌂╢⁹ 

 

ה  

2012 ⌐⅔↑╢ ≤⇔≡─

pp.49-101 . 

Bernald W.Taylor2016 Introduction to Management Science,edition12 Pearson  

Christian R.Hirsch et.al2015 Transition to College Mathematics and StatisticsMcGraw-Hill 

Education. 

☿fi♃כ 2017 ⌐⅔↑╢ ה

╩ ⅎ╢ ꞉כ◒◦ꜛ♇ⱪ  

Henry O Pollak 2003 A history of the teaching of modeling, A History of School Mathematics, 

Volume1, NCTM, 647-671  

1988 18 ╩ ∆╢  

MacKay, R J  & Oldford, W  1994 : Stat 231 Course Notes, Fall 1994 Waterloo: University 

of Waterloo  

Massachusetts Department of Education2006 Massachusetts Science and 

Technology/Engineering Curriculum Framework

www.doe.mass.edu/frameworks/scitech/1006. doc.2019.9.30.  

2015 IT ◄fi☺♬▪─√╘─  

ה ─ ╡ 2005 ⇔™ ─ ╡ ─ science 

for society╩ ╘≡  

 2011 JSQC   Part 2

⁹  

2013 ⌐⅔↑╢ ─ ⌐ ∆╢

22 24 ה  

2016 ─ ⌐ ∆╢ⱱꜞ☻♥▫♇◒ה▪ⱪ꜡כ♅

25 27 ה  

2018 ⌐⅔↑╢ ⌐ ≠ↄ ⌐

∆╢ ─ ╖⌐ ∆╢ ₈ ה 6

₉ 19-26  

2006  

2014 ─ ╡╩╟ↄ∆╢ ─  

2014 ⱦ♇◒♦כ♃╩ ☻fi◄▬◘♃כ♦∆⅛ ◒꜡☻ ⅛╠

╕≢─ⱦ☺Ⱡ☻  

http://www.doe.mass.edu/frameworks/scitech/1006.%20doc.（2019.9.30
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ה 2018 ⌐⅔↑╢ ⌐ ≠ↄ ⌐

∆╢ ╩∆╢ ⌐ ≤⌂╢ ─ ≤∕─ ₈

ה 6 ₉ 35-40  

2018 ⌐ ≠ↄ

⌐⅔↑╢ ≤ ⸗♦ꜟ─ ₈ ה 6

₉ 41-48  

1996 4  ≤∕─ ₈ 4 ₉

81-105  

2017 ─ ╩ ™√ ┼─  : 

─ ⌐╟╢ ─ ⁹ 28 35-46  

Wager & Stinson 2012 : Teaching mathematics for social justice: Conversations with 

educators Reston,VA: NCTM  
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3  ⌐ ≠ↄ ⌐⅔↑╢ ≤
 

 

1  ≤ ─ ה  

  

  

3 ─ 2 ₩ 4 │ ⌐ ≠ↄ ⌐⅔↑╢

≤ ∕─ ╩ ™≡ ∫√ ⌐≈™≡ ∆╢⁹ ⇔√

⌂ ⌐≈™≡ ∆╢⌐ √╡ ה ꞉כ◐fi◓◓ꜟכⱪ

WG ≢─ ─ ╩ ═╢↓≤≤∆╢⁹  

 

3.1.1 ─ ה  

≢│ ⌐⅔↑╢ ─ ╩ ⌐∆╢≤≤╙⌐ ╛

⌐ ⇔≡ ─ ≤⌂╢ ≤ ╩ ⇔ ∕╣╩ ≤⇔

≡ ≠↑ ≤∕─◌ꜞ◐ꜙꜝⱶ ה ⸗♦ꜟ ⱪ꜡◓ꜝ

ⱶ─ ╩ ⌐ ℮↓≤╩ ≤∆╢╙─≢№╢⁹ 

─ │ ─ ₁⌂ ⌐ ⇔≡ ↄ ℮↓≤╩ ≤

⇔≡™╢⅜ ─ │ ╩ ™≡ ╩∆╢ ⌐ ∫≡ ╩ ™

╩ ∫√⁹↓╣│ ⱪכꜟ◓ 2015 ≢ ∫√ ⌐⅔™

≡ ⅜ ─√╘⌐ ╠ ╩ ∆╢↓≤ ∕⇔≡ ∕╣╩╙≤⌐

⇔≡ ╠╣√ ⅛╠ ∆╢↓≤⌐ ⅜№╢↓≤⅜ ╠⅛≤⌂∫≡™╢⅛╠≢

№╢⁹∕↓≢ ↓─ ╩ ∆╢√╘─ ╩ ⅜⅛╡≤⇔ ╩ ╘≡

⅝√⁹ (2018)≢│₈ ₉⌐ ≠ↄ ⌐ ╩№≡ ─

⌐⅔↑╢ ≤ ⸗♦ꜟ╩ ⇔√⁹↓╣╩ ⌐ (2019)

(2019)≢│ ≤ ⌐⅔™≡ ⇔√ ╩ ⇔√⁹∕─ ≢│

⇔√ ╩ ⇔≡ ⇔ ∕─ ≥─╟℮⌂ ה ─ ⅜№╢

─⅛ ╕√ ≥─╟℮⌂ ╩ ⅜ √∑┌╟™─⅛╩ ╢↓≤⌐╟╡

⌐ ↑╢ ⌐≈™≡─ ╩ √⁹∕─ ₁⌂ ─ ╩

∫√⁹ 

3 ─ 2 ⅛╠ 4 ≢│ ─ WG≢ ╩ ╘ ⇔≡⅝√

⌐ ≠ↄ ⌐⅔↑╢ ─ ╩ ∆╢⁹ ╩ ∫

√ ⌐≈™≡│ ─ⱪ꜡♩◖ꜟ ─ ⅜ ↕╣≡™╢꞉כ◒◦

♩כ ⅛╠ ─ ─ ─ ─ ╩ ∆╢⁹ 

 

3.1.2 ⸗♦ꜟ─ ─ ╖   

─ ╩ ℮ ⌐ ≢ ™≡™╢ ⸗♦ꜟ│₈

⌐ ∆╢ ⌂ ₉ ה 2018 ╩ ╕ⅎ ⌐ ⇔≡ ─ⱪ

꜡☿☻ ╩ ∆╢↓≤≤⇔√⁹ 

─ ⌐№√∫≡│ ⇔√ ⌐ ⇔≡ ↕╣╢ ┘∕╣

⌐ ≠ↄ ⅛╠⌂╢ ╩ ∆╢ ה 2018 ⁹∕╣╠ ⇔√™ 
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1 ╩ ∆╢ 6≈─ⱪ꜡☿☻  

(P0) ╩ ⇔ ╩ ∆╢  

(P1) ─ ╩₈ ─ ₉⌐ ∆╢ ∆  

(P2) ⌂ ⌐╟∫≡ ─ ╛ ╩

∆╢  

(P3) ה ⅝╛ ⅎ ⌐ ≠™≡ ╩⇔√╡

─ ╩ ⇔√╡∆╢  

(P4) ה ╙≤─ ─ ⌐ ╠⇔ ╦∑≡ ─ ╛

╩ ⇔ ∕╣╠─ ╩ ∆╢  

(P5) ◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╛ ╩ ⅎ ℮  

ↄ≈⅛─ ╩ ≤⇔ ∕╣╠⌐ ⇔≡ ╩

≈ↄ╢⌂≥⇔≡ ⇔ │⇔™⌂ⱪכꜟ◓ ≢─ ╩ ╢≤™℮

╣╩ ⌐∆╢⁹∕─ ─ⱪ꜡☿☻ ─≥↓⌐ ╩№≡╢⅛╩ ∆╢⁹ 

⌂ ≢│ ≢ ↕╣╢ ⌐ ∆╢ ─

ה 2018 ─₈ ₉╩ ⌐⇔≡ ╩ ⇔√╡ ╩ ⇔√

╡∆╢↓≤≤∆╢⁹ ╩ ∆╢↓≤⌐╟╡ ↓─ ╖─ ⌐₈

₉⌐ ∆╢ ╩ ╢↓≤╩⌡╠™≤⇔≡™╢⁹ ─ ─ ⌐

∂≡ ⌂≥ ⌐ ╩ ≡ ⇔√ ⅛╠↓─ ╩ ⇔

─ ⌂≥⌐≈™≡ ╩ ╢↓≤≤∆╢⁹ 

     

 ⌐ ∆╢ ─  

 

3.1.3 ⇔√  

∕╣∙╣─ WG≢ ⇔√ │ ─ ╡≢№╢⁹ 
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 ⌐⅔↑╢ ⌐ ≠ↄ ⌐⅔↑╢  

 ⇔√  

   

 

 ⌐ ↓℮  

 ╖╪⌂⅜ ⱶכ♅⌐℮╟╢⅝≢ ↑╩⇔╟℮ 

 ╩ ⇔╟℮  

 ≤ ⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ⇔╟℮ 

      

 

 ╩ ∆╢√╘⌐ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮ 

 ≥─ ⅜╟™⅛ 

   

 

 ─ꜝfi◐fi◓╩≈ↄ╤℮ 

 2 ─fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿

 

 ─  

 ⌐ ╢ ⌂ ╡  

  

  

 ─ ⅛╠ ─ ⌐ ™╢ ─

™⅜№╢⁹∕↓≢ ─₈│∂╘⌐₉⌐⅔™≡ ∕─ ⌐⅔↑╢ ─ ⌐

⇔√ ⌐≈™≡ ═ ∕─ ⌂ ≤ ⸗♦ꜟ⌐≈™≡ ∆╢⁹ 
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2  ⌐⅔↑╢ ≤ ⸗♦ꜟ 

   

    

     

Ᵽfi◖◒     

   

⅔ ─    

   

   ₁  

 

3.2.1 │∂╘⌐ 

WG≢│ ╩ ∆╢⌐ √╡ ─ ╩ ⇔≡ ╩ ╘√⁹ 

ᵑ ─ ≢№╢ ⌐ ─№╢ ⅛╠ ╩ ∆╢↓≤⁹ 

ᵒ ⅛╠ ╩∆╢ ⌐⅔™≡ ₁─ ⌂ ╩ ↕∑ ∕─

╩╙≤⌐ ╩ ↕∑√╡ ↕∑√╡⇔≡™ↄ↓≤⁹  

ᵓ ╛◓ꜝⱨ⌂≥─ ─ ∞↑≢│⌂ↄ ╩ ⌐ ⇔√ ⌐

⇔≡ ╠ ⇔√╡ ╖ ↑⇔√╡∆╢ ⌂≥╙ ℮↓≤⁹ 

 ⌐ ≠ↄ ⌐⅔↑╢ ╩ ∆╢≤⅝ ≢│

─ ⌂ ╩ ⇔√ ≢ ⅜ ╠╣╢↓≤╩ ⌐⇔√⁹ 

 ᵑ⌐≈™≡ ─ ⅜ ∆╢╟℮⌂ ╩™⅛⌐≈ↄ╡ ∆↓≤⅜≢⅝╢⅛⅜

╩ ╢⁹ ─ ⅜ ╙ ╛∆™─⅜ ─ ≢№╢ ⌐ ∆╢

≈╕╡ ⅜ ╩ ∫≡ ⌐ ╦╡╩╙≈↓≤─≢⅝╢ ╩ ∆

╢↓≤╩ ⇔√⁹╕√ ∕─ ⌐│ ᵒ⌐≈™≡ ≢⅝╢∞↑ ⅜ ⌂ ≢

╠─ ╩ ↕∑ ∕─ ⌐ ≠™≡ ≢⅝╢╟℮⌂ ⌐ ↕∑╢↓

≤╩ ⇔√⁹ 

 ᵓ⌐≈™≡│ ┼≤ ─ ⌐≈™≡─ ╕╡╩ ⇔

⌐ ─ ה ╩ ∆╢∞↑≢⌂ↄ ─ ⅎ┌ ♃כ♦√⇔

≢≤⌂♩כꜗ♅כ♄כ꜠╩ ⇔√╡ ╩≤⌂fiꜛ◦כ꜠ꜙⱨ╛◦Ⱶ○♪כ꜠♩ ™√╡⇔

≡ ╠ ⇔√╡ ╖ ↑⇔√╡∆╢ ╩ ╡ ╣╢↓≤╩ ⇔√⁹ 

 WG≢│ ↓╣╠─↓≤╩ ╕ⅎ ─ ≈─ ╩ ⇔ ∕─℮∟₈

⌐ ↓℮₉₈╖╪⌂⅜ ⱶכ♅⌐℮╟╢⅝≢ ↑╩⇔╟℮₉₈ ≤

⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ⇔╟℮₉─ ≈─ ⌐≈™≡ ╩ ∫√⁹ 

 ̧ ₈ ⌐ ↓℮₉ 

 ̧ ₈╖╪⌂⅜ ⱶכ♅⌐℮╟╢⅝≢ ↑╩⇔╟℮₉ 

 ̧ ₈ ╩ ⇔╟℮₉ 

 ̧ ₈ ≤ ⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ⇔╟℮₉ 
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3.2.2 ⌐ ↓℮  

   

 

─ │ ⌐ ≠ↄ ─ ⌐ ↑≡

⌐⅔↑╢ ╩ ⇔ ∕─ ╩ ™ ─₈ ₉

≤₈ ₉ ⌐₈ ₉⌐ ∆╢ ╩ ╢↓≤≢№╢⁹ │

⅛╠ ╕≢─ ╩ ⅎ╢≤™℮ ─ ≤ ⅛

╠ ╘√⁹∕⇔≡ ╩╙≤⌐ ה♃כ♦ ♃כ♦ ─ ≤

╩ ™ ╩ ⅎ√⁹ 

⌐ ╩ ⌐ ─ ╩ ⇔ ≢ ╩ ⇔√

≢ ╩ ⇔√⁹∕─ ╩ ⌐ ⇔√╡ ⇔√╡⇔≡

─ ╩ ™ ≢ ∆╢ ╩ ⅎ ╩ ⇔√⁹↓─╟

℮⌂ ⌐⅔↑╢ⱪ꜡♩◖ꜟ ─ ⅜ ↕╣≡™╢꞉כ◦◒כ

♩ ─ ╩ ⇔√⁹∕─ ─ ⌂ ⅜ ∆╢

⅜ ╠╣√╡ ─ ─╙≤ ⅜ ╣ ↄ ⅜ ╠╣√╡⇔ ≤

⇔≡─ ╩ ≢⅝√⁹╕√ ╩ ⌐ ↕∑╢≤ ⌐ ∕╣╩

≤⇔≡ ⇔ ╩ ⇔≡ ─ ╩ ╢≤™℮ ⇔╩╙

∫√ ─ ─ ⅜ ≢№╢↓≤⅜ ╠⅛≤⌂∫√⁹ 

 

3.2.2.1 ─  

≢│ ╡─ ⅛╠ ≢ ↄ ╕≢─╟╡╟™

╩ ⅎ╢⁹ │ ─ ╡≢№╢⁹ 

⅛╠ ≢ ↄ ╕≢─₈╟╡╟™₉ ⅝ ╩ ╘╟℮⁹ 

─ │ ≈№╢⁹ 

≈ │ ─ ≢ ╣╢ ─ ─ ╩ ℮↓≤≢№╢⁹

─ ╡─ ⅛╠ ─ ╕≢─ ╩ ⅎ╢≤™℮ ╩ ∆╢⁹↓

╣│ ≢ ╣╢ ≢№╢⁹ ⌐ ⌐ ↄ√╘ ⌐≤∫≡│

⅜№╢╙─≤⌂∫≡™╢⁹ 

≈ │ ⌐ ⅜ ↕╣≡™⌂™≤™℮↓≤≢№╢⁹ ⅛

╠ ╕≢─ ─ │ ≢№╢√╘ │ ⅎ ╢ ╩ ═√╡

₁⌂ ╩ ⅎ√╡⇔⌂⅜╠ ╩ ⇔ ≢⅝╢ ╩ ⅎ╢⁹ │ ⌐

ↄ ≤⇔≡ ∕─ ⌂ ⅛╠ ≈─ ╩ ∆╢╦↑∞⅜ ∕─ ⌐ ₈╟

╡ ↄ ⅝√™₉≤™∫√ ⌂ ╛₈ ╡─ ⌐ ╩⅛↑∏ ⌐ ⅝√

™₉⌂≥─ ─ ⌂ ⅜ ↄ⁹↓─╟℮⌂ ╩ ⌐⇔≡╟╡╟™

╩ ∆╢√╘⌐ │ ╩ ⇔√╡ ─ ╩ ⇔√╡⇔≡™ↄ⁹ 

≈ │ ╩ ∆╢√╘⌐ ⅜ ╩ ה ⇔ ∆╢≤™℮

↓≤≢№╢⁹╟╡╟™ ⅝ ╩ ∆╢⌐│ ⅜ ≢№╢⁹ │ ╩╙∫≡

∆╢√╘⌐ ╩ ∆╢↓≤⅜ ↕╣╢⁹ ⅎ┌ ₈ ₉ ₈
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─ ₉ ₈ ₉ ₈ ₉ ₈ ╛ ₉ ₈ ─

₉ ₈ ─ ₉ ₈ ─ ₉⌂≥⅜ ⅎ╠╣╢⁹ │ ↓╣╠─

─ ⅛╠ ╡ ⇔√ ╛♃כ♦ ⌐≥╙╩♃כ♦ ╩ ⇔≡ ╟╡╟™

╩ ⅎ╢⁹ 

≈ │ ∆╢√╘⌐ ⌂ ╩ ™≡ ∆╢ ⅜№╢≤™℮↓

≤≢№╢⁹ ⌐╙ ═√╟℮⌐ ≢│ ⌐ ⌐™ↄ ╩ ╘╢⁹

≈╕╡ ∆╢ ⅜№╢⁹ ∆╢√╘⌐│ ⅛╠ ⇔√ ♦

╛♃כ ╩♃כ♦ ⌐╕≤╘√╡ ↔≤⌐ ╖ ↑⇔≡ ⇔√╡⇔≡

ה ⇔ ≢⅝╢ ╩ ⅎ≡™ↄ─≢№╢⁹ 

 

3.2.2.2 ⇔√ ─  

∆╢ⱪ꜡☿☻  

ⱪ꜡☿☻ ─℮∟ ( P0) ┘ ה ( P4)⌐ ╩№≡ ╟╡╟™

⅝ ≤│≥╪⌂ ⅝ ≢№╢⅛╩ ⅎ⌂⅜╠ ⌂ ⌐ ⇔≡ ╩ ∆

╢⁹∕⇔≡ ∕╣╠⌐ ≠™≡ꜞ☻◒⌂≥╩ ⇔⌂⅜╠ ⌂ ⅝ ╩ ≢⅝╢

╟℮⌐∆╢↓≤╩ ∆⁹ 

♃▬ⱪ 

─ ♃▬ⱪ│ ≢№╢⁹ │ ⌐ ⅜

↕╣≡⅔╠∏ ⅛╠ ↕╣╢ ⌂ ┘∕╣⌐ ≠ↄ ⅛╠⌂╢™ↄ≈

⅛─ ╩ ⌐ ⇔ ™⅜⌂↕╣╢↓≤≢ ⅜ ⅛⌂⅛∫√ ╛

╩ ╡ √⌂ ╩ ∆╢↓≤⅜ ⅎ╠╣╢⁹⌂⅔ ≢ ↕

╣╢ ≤⇔≡│ ₈ ╡ ⅎ╩ ⌂ↄ₉₈ ╩ ⌐₉₈ ─ ╩

ↄ₉₈ ╩ ↄ₉₈ ╕⌂™╟℮⌐₉≤™∫√╟℮⌂ ╛ ╛

⌂≥⅜ ↕╣╢⁹ 

 

≢│ ─ ╡─ ⅛╠ ─ 

╕≢─ ╩ ⅎ╢≤™℮ ╩ ∆╢⁹↓

╣│ ≢ ╣╢ ≢№╢⁹╕∏ ⌐₈

≢ ⅛╠ ⌐ ∫≡

╕≢ ⅝╕∆⁹≥─╟℮⌐ ↑┌™™≢⇔╞℮⅛⁹₉

≤ ℮⁹ ≤⇔≡│ ₈ ─ ₉

≤₈ ₉ ₈ ─

₉╩ ∆╢⁹↓╣╠ ≈─ ╩╙≤⌐ │

┼─ ╩ ∆╢⁹ 
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≤ ╩╙≤⌐ ╩ ⇔≡™

ↄ℮∟⌐ │ ─ │ ⌐№╢

↓≤⌐ ↄ⁹∕⇔≡ ─ ─ ↕╛

╡ ⅎ─ ⌂≥⌐ ⇔ ⌂ ─ ⅛╠

™ↄ≈⅛─ ╩ ⅎ ∆⁹∕⇔≡ ⇔≡™

ↄ℮∟⌐₈╟╡ ↄ ⅝√™₉≤⅛₈╟╡ ™

≢ ⅝√™₉⌂≥─ ∕╣∙╣ ╩╙≈

╟℮⌐⌂╢⁹∕─ ─╙≤₈ ╕≢⌐

⌐ ↑┌™™─⅛₉≤⅛₈ │ ⅛⅛╢─⅛₉≤™℮ ⅜ ↕╣╢⁹

│ ↄ─ ─ ⅛╠ ⌐ ⌂₈ ₉╛₈ ₉ ₈ ╛

₉ ₈ ─ ₉ ₈ ─ ₉⌂≥─ ╩ ∆╢╟℮⌐⌂╢⁹

↓─ ≢ ─ │₈ ─ ⅝ │ ⅛₉≤™℮╙─⅛╠₈╟╡╟™

⅝ │ ⅛₉≤™℮ ⌐ ╦╢⁹ 

⅛╠ ╕≢─ ╩ ∫√ │ ≢№╢√╘ ⇔√

╩╙≤⌐ │ ₁⌂ ╩ ⅎ√╡⇔⌂⅜╠ ≤ ≢⅝╢ ╩ ⅎ≡™

ↄ⁹ ⅎ┌ ₈ ╣∏⌐ ⅝√™₉₈╟╡ ↄ ⅝√™₉₈ ╩⅛↑∏⌐ ⅝√™₉

₈ ⌐ ⌐ ⌐ ℮╟℮⌐ ⅝√™₉⌂≥ ╛ ╛

⌂≥⌐⅛⅛╦╢ ─╙≤₈ ╡ ⅎ╩ ⌂ↄ₉₈ ╩ ⌐₉₈ ─

╩ ↄ₉₈ ╩ ↄ₉₈ ╕⌂™₉≤™∫√╟℮⌂ ⌐ ∆╢ ╩

ⅎ╢─≢№╢⁹∕⇔≡ ↓╣╠╩ ╖ ╦∑≡ ╩ ⅎ ╩

∆╢⁹ 

⅜ ∆╢↓≤⅜ ↕╣╢ │ ─ ╡≢№╢⁹ 

 ₒ ₓ 

   ₈ ╡ ⅎ⅜ ⌂™₉₈ ⅜ ₉₈ ⅜ ™₉ 

   - - -  

ₒ ₓ 

   ₈ ╡ ⅎ⅜ ⌂™₉₈ ⅜ ₉₈ ⅜ ™₉ 

   - - -  

ₒ ₓ 

   ₈ ╡ ⅎ⅜ ⌂™₉₈ ⅜ ™₉ 

   - - -  

ₒ ₓ 

  ₈ ╡ ⅎ⅜ ⌂™₉₈ ⅜ ™₉₈ ╪≢™⌂™₉ 

   - - -  

ₒ ₓ 

₈ ╡ ⅎ⅜⌂™₉₈ ⅜ ™₉₈ ╩ ≢⅝╢₉ 

- -  

∕╣∙╣─ ─ ╛ ꜞ☻◒ ⌐≈™≡ ⇔⌂⅜╠ ─ ╩

╖ ╦∑≡ ╩ ╡ ╩ ∆╢⁹ 
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ꜞ☻◒ ╩ ⌐⇔√ ≢│ ∕╣∙╣ ─╟℮⌂ ⅜ ↕╣╢⁹ 

ₒ ₈x ↄ ⅜ ™₉₈ ⅜ ╪≢™╢₉₈ ╣╢⅛╙⇔╣⌂™₉₈

⅜⅛⅛╢₉₈ ℮⅛╙⇔╣⌂™₉ 

ₒ ₓ₈ ⅜ ╪≢™╢₉₈ ⅜⅛⅛╢₉₈ ℮⅛╙⇔╣⌂™₉ 

ₒ ₓ₈ ⅜ ™₉₈ ⅜ ╪≢™╢₉₈ ╣╢⅛╙⇔╣⌂™₉₈

⅜⅛⅛╢₉₈ ℮⅛╙⇔╣⌂™₉ 

ₒ ₓ₈ ⅜ ™₉₈ ⅜⅛⅛╢₉₈ ℮⅛╙⇔╣⌂™₉ 

ₒ ₓ₈ ⅜ ™₉ 

╕√ ╩ ⌡╢℮∟⌐₈ ↕₉₈ ₉₈ ↕₉≤™℮ ╛₈ ℮⅛╙

⇔╣⌂™₉₈ ╣╢⅛╙⇔╣⌂™₉≤™∫√ ꜞ☻◒ ╩ ╖ ╦∑≡ ╘╢≤

╟™≤™∫√ ⅎ⅜ ╢↓≤╙ ↕╣╢⁹∕⇔≡ │ ⅛╠ ⇔√ ♦

╛♃כ ⌐≥╙╩♃כ♦ ╩ ⇔ ⌐╕≤╘√╡ ↔≤⌐ ╖ ↑⇔≡

⇔√╡⇔≡ ה ⇔ ≢⅝╢ ╩ ⅎ≡™ↄ⁹ 

⌐│ ╙ ↄ≡ ╙ ⅜ ™ₒ ₓ─ ⌐∆╢⅛ ↄ

≡ ╡ ⅎ⅜⌂™ ╦∏⌐ ↑≡ ⇔⅛╙ ╩ ⌂⅜╠ ™≡ ↑╢

ₒ ₓ─ ⌐∆╢⅛⌐⇔╓╠╣╢↓≤⅜ ↕╣╢⁹↓─ ≢ ⌐₈

─╖╪⌂⅜ ⌐ ↄ ⌐ ≥─╟℮⌂↓≤╩ ⌐⇔⌂↑╣┌™↑⌂™⅛₉

≤ ℮⁹∕℮∆╢↓≤≢ │₈≥─╟℮⌂ ╩ ⌐⇔≡ ─ ─

≢ ╩ ∆╢⅛₉≤™℮↓≤ ⅎ╢⁹∕⇔≡ ╩ ∆╢√╘─ ╖≠↑⅜

⌂↕╣√ ≢ ≢ ⇔ ™, ⇔≡™ↄ⁹ 

─ ╡ ╡≤⇔≡ ─ ∆═⅝ ╩╕≤╘

⌐ ↄ 5 ⌐ ∆╢≤™℮ ╩╙∫√ ╩ ℮⁹ 

∆╢  

 ᵑ  

╩ ∆╢√╘⌐ ╘√ ⅛╠ ╛♃כ♦ ╩♃כ♦ ∆╢⁹∕─

╩ ↔≤⌐ ∆╢√╘⌐ ╩ ™╢⁹ 

ᵒ  

⌐│ ⌐ ⌂╢ ─ ⅜ ↕╣╢↓≤⅜ ↕╣╢⁹╕√ ₈

₉╛₈ ₉ ₈ ₉ ₈ ╡ ⅎ ₉≤™∫√ ₈≥♃כ♦

₉╛₈ ─╟↕₉≤™∫√ ⅜♃כ♦ ∆╢↓≤╙№╢⅛╙⇔╣⌂™⁹∕

─√╘ ⌐ ⇔√∞↑≢│ ╩ ∆╢↓≤⅜ ⇔™⁹∕↓≢ ╩

⇔ ╟╡╟™ ╩ ∆╢√╘─ ≤∆╢⁹ 

 

ᵑ  

  ─ ≤ ┘ ⅎ ╢ ≤ ─  

ה      ⅛╠ ╕≢─ ╩ ⅎ╢≤™℮ ╩ ∆

╢⁹ 

ה      ╩ ═ ⅜ ⌐№╢↓≤⌐ ⅝ ╟╡╟™ │ ⅛≤™

℮ ╩╙∟ ╩ ∆╢⁹ 
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ה      ה♃כ♦ ♃כ♦ ╩ ה ⇔ ╩ ⅎ╢⁹ 

  ─  

ה      ╩ ⌐ ─ ╩ ∆╢⁹ 

ה      ≢ ≤ ╩ ⇔ ╩≈ↄ╢⁹ 

  ≤ ─  

ה      ─ ╩ ⌐ ⇔√╡ ⇔√╡⇔≡ ─ ╩∆╢⁹ 

ה      ≢ ∆╢ ╩ ⅎ ╩ ∆╢⁹ 

ᵒ ─  

ה  ╠ ╩ ™∞⇔ ╟╡╟™ ≤│≥─╟℮⌂╙─⅛≤™℮↓≤╩ ⅎ

⌂ ⌐ ╩♃כ♦≡⇔ ⇔ ⌐ ⇔√╡ ⇔√╡⇔≡

╩ ⇔ ≤ ╩╙≤⌐ ⅝ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

ᵓ  

⌂  ₃   ẽ  

 ─ ה P  ─  

(1) ⅛╠ ╕≢─ ╩ ⅎ╢≤™℮

╩ ∆╢⁹ 

 T ≢ ╕≢ ⅝╕∆⁹ 

   ⅛╠ ≤ ≢ ⅝╕∆⁹ 

   ≥─╟℮⌐ ↑┌™™≢⇔╞℮⁹ 

 C ╛ ⅜╒⇔™⁹ 

 T ∕℮™℮≤ ∫≡ │ ≤ ─ ╩

⇔╕⇔√⁹≢│ ═≡╖╕⇔╞℮⁹ 

 C ≤ ╩╙≤⌐ ╩ ⅎ╢⁹ 

 

 

 

 

 

(2) ╩ ═ ⅜ ⌐№╢↓≤⌐ ⅝ ⌂

│ ⅛≤™℮ ╩╙≈⁹ 

 C ≥℮ ∫≡╙™™─  

 T ™™≢∆╟⁹≢╙ ⌂−∕─╟℮⌂↓≤╩ ↄ─≢∆⅛  

 C ∞∫≡ ⅝ ⅜™╤™╤№╢⅛╠⁹ 

 T ⌐  

 C ≢∆⁹ ∞↑≢╙ ↑╢⇔ JR≢╙ ╕≢ ↑╢⁹ 

 C ╡ ⅎ≡╙™™⌂╠ ⅝ │╙∫≤™╤™╤№╢╟⁹ 

 ─  

(1) ─ ⅛╠╟╡╟™ ⅝ ╘╢≤™℮ ╩

⇔ ₈╟╡╟™ ⅝ ₉─ ╩ ╘╢⁹ 

₃ ─ ≤

─ ╩

∆╢⁹ 

 ⌐╙ ∆╢⁹ 

₃ ╛ ⌂≥─ ⅜

∫≡™⌂™ ⌐

╦╣≡™╢ ≤

╩ ™╢⁹ 

₃⇔┌╠ↄ ⌐ ⅎ

↕∑╢⁹∕⇔≡

⅜ ⌐№╢↓≤⌐

⅛∑╢⁹ 

 

 

 

₃ ⅝ ⅜ ⌐№╢↓

≤┼─ ⅝⅜ ⅛╢

≈┬╛⅝╛╟╡╟™

╩ ╓℮≤∆╢

⅜ ↄ╖╠╣╢╟℮⌐

⌂∫√╠ ╩

╘≡ ≥╪⌂ ⅝ ⅜

№╢⅛ ≢ ⅎ

↕∑╢⁹ 
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 T ⅝ │™╤™╤№╢╟℮≢∆⌡⁹≢╙ ╖╪⌂≢ ↄ─

≢ ≈⌐ ╘╕∆⁹ 

C ≥─ ⅝ ⅜™™⅛⌂  

 C ╙∫≤™™ ⅝  ⁹ההה│

⅛╠ ≢ ↄ ╕≢─ 

₈╟╡╟™₉ ⅝ ╩ ╘╟℮ 

 T ↕╪⅜ ⅎ╢₈╟╡╟™ ⅝ ₉∫≡≥╪⌂ ⅝ ≢∆⅛⁹ 

 C ⅜ ™ ⅝ ⁹ │ ™╒℮⅜™™⇔ ⌐ ╦⌂

™≤™↑⌂™⁹   

 C ™ ⅝ ⁹⅔ ⅜⅛⅛╠⌂™ ⅜™™⁹   

C ╡ ⅎ⅜ ⌂™ ⅝ ⁹ ╡ ⅎ⅜⌂™ ╡╢ ↕ⅎ

╦⌂↑╣┌ ↑╢⁹ ╡ ⅎ≢ ╢ ╩ ⅎ√╡

ⱱכⱶ≢ ∫√╡∆╢≤ ⌐ ⌐ ╦⌂™⅛╙⇔╣⌂™⁹

∕╣⌐ │ ╪≢™╢∞╤℮⅛╠ ╡⌐╙ ⅛╙⇔

╣⌂™⁹ ⅝ ╩ ⅎ╢↓≤⅜ ꜞ☻◒ 

 

 C ─ ⅜ ™ ⅝ ⁹≢⅝╢∞↑ ╣∏⌐ ⅝√™⁹

  

 C ╪≢⌂™ ╩ ℮ ⅝ ⁹ ╪≢™╢ ╩ 34 ≢ ↄ─│

⅜⅛⅛╢≤ ℮⁹∞⅛╠ ≢⅝╢∞↑ ╪≢™⌂™ ╛

╩ ℮≤™™⁹ ┼─ ∟  

(2) ↕╠⌐ ⌂ ⌐≈™≡ ⅎ ═ ⅜ ⅎ╢╟╡

╟™ ⅝ ≤∕─ ╩ ⅝╕≤╘╢⁹ 

 T ≢│ ↓─╟℮⌂ ⌐ ⇔≡ ⅜ ⅎ╢ ™™ ⅝

╩ ⅎ╕⇔╞℮⁹ ╘√ ⅝ ≤ │ⱡכ♩⌐ ⅝╕≤╘

╕⇔╞℮⁹╕√ ═√™ ╛╒⇔™≤ ∫√ ⅜№╣

┌ ⅎ≡ↄ∞↕™⁹ 

 C   

 C   

 C   

 C   

 C   

 C ╛ ⅜╦⅛╢ ⅜╒⇔™⁹ 

 C ╪≢™╢⅛≥℮⅛⅜ ⅛╢ ⅜╒⇔™⁹ 

 C ╡─ ⅜ ⅛╢ ⅜╒⇔™⁹ 

 C ∕╣∙╣╟╡╟™ ⅝ ≤∕─ ╩ ⅎ╢⁹ 

ủ ─ ⅛╠ ≈─

╩ ╘╢ ╩

∆╢↓≤⌐╟∫≡

₈╟╡╟™ ⅝ ╩

╘╢₉≤™℮

╩ ↕∑╢⁹ 

 

ủ₈╟™ ⅝ ₉≤│≥

─╟℮⌂ ⅝ ⅛

⇔ ─ ╩ ⌐∆

╢⁹ 

ủ ⅛╠│ ─

─╟℮⌂ ⅜

↕╣╢⁹∕╣╠╩

⅜ꜝⱬꜞfi◓⇔≡

⇔≡ ™ↄ⁹↓─ ≢

╛

╛ ⌂≥⌐⅛⅛

╦╢ ╩ ∆╢

↓≤⅜ ─∟─

╩┤╡⅛ⅎ╢ ⌂

≤⌂╢⁹ 

 

 

 

₃ ⌐ ™√↓≤╛

ⅎ√↓≤╩ ⅝ ⅎ

≡╕≤╘↕∑╢⁹ 

₃ ≥╙⅛╠ ↕╣√

│ ─ ≤⇔≡

∆╢⁹╙⇔ ↕

╣╢ ⅜ ↕╣⌂™

│ ⅛╠ ∆⁹ 

₃ ⅜№∫√ ╩

═ ∆╢⁹ 

₃ ⌐ ∆╢

╩ ™≡ ╩

↕∑╢⁹ 

₃ כꜟ◓│≡∫╟⌐

ⱪ─ ⇔ ℮ ╙ ↑
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↓↓╕≢⅜ 1  

 ─  

(1) ⇔√ ╩ ∆╢⁹ 

 T ─ ≢ ↕╣√ ⌂ ⅝ ╩ ⇔╕∆⁹ 

C1o ₓ 

₈ ╡ ⅎ⅜ ⌂™₉₈ ⅜ ₉₈

⅜ ™₉ 

- - -  

C2o ₓ 

₈ ╡ ⅎ⅜ ⌂™₉₈ ⅜ ₉₈

⅜ ™₉ 

- - -  

C3o ₓ 

₈ ╡ ⅎ⅜ ⌂™₉₈ ⅜ ™₉ 

- - -  

C4o ₓ 

₈ ╡ ⅎ⅜ ⌂™₉₈ ⅜ ™₉₈

╪≢™⌂™₉ 

- - -  

C5o ₓ 

₈ ╡ ⅎ⅜⌂™₉₈ ⅜ ™₉₈

╩ ≢⅝╢₉ 

- -  

 ─ ┘ ─ ה  P4  

(1) ⇔√ ─ ⅛╠ ╟╡╟™ ⅝ │≥╣⅛ ≢

⇔ ℮⁹ 

 T ╙™™⌂≤ ℮ ⅝ ╩╖╪⌂≢ ⇔ ∫≡ ╘╕⇔╞℮⁹ 

 C ₒ ₓ⅜ ™™⁹⌂−⌂╠ ╡ ⅎ⅜ ⌂™⇔

⅜ ™⁹∕╣⌐ ⅜ ™⅛╠⁹  

 C ∕╣⌂╠ₒ ₓ─ ⅜™™⁹ ↄ ⅜ ™⅛╠ ∞⁹ 

 C │ₒ ₓ⅜™™⁹ │ ╪≢™╢⅛╠ ╖╪⌂≢

∆╢─│ ∞⁹ ⌐ │ ™≡™≡™™⁹ 

╢⁹ 

₃ ⅛╠ ╖ ╣╢

≥♃כ♦ ♃כ♦

⌐ ↕∑╢⁹ 

ẽₒ ₓ ♩כⱡה  

↓╡ ╢ ╩

ↄ ⇔≡ ═ ₁⌂

╩ ⌐ ╩ ╘

╟℮≤⇔≡™╢⁹ 

 

 

ủ ≤

╛

─ ╩ ∆╢⁹ 

₃ ≥╙⅛╠ ↕╣√

⌂ ╩ ∆╢

│ ⌐ ╡√ ∞

↑ ⇔ ╩

↕∑ ↕∑╢⁹ 

ủ ⅛╠

╩ ╘√╙─╩

≤⇔≡ ↕∑

╢⁹ 

 

 

₃ ╩ ∆╢⁹

⌐╙ ∆╢⁹ 

 

 

 

 

 

 

 

─ⱪכꜟ◓₃ ⇔ ℮

╙ ↑╢⁹ 

₃ ⌐№╢ ♃כ♦

╛ ╩♃כ♦

⌐ ∕╣∙╣─ ─

╛ ꜞ
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 C ₒ ₓ╙™™⁹ ╡ ⅎ⅜⌂™⅛╠ ⁹ 

 C ╕≢⌐ ↄ↓≤⅜ ∞⅛╠ ⅜⅛⅛╠⌂™ ⅜

™™⅛╠ₒ ₓ⅛ₒ ₓ⅛ₒ ₓ⅛⌂⁹ 

 C ╡ ⅎ≢ ∫√╡ ╡ ╣√╡∆╢↓≤⅜⌂™o ₓ

⅜™™╪∂╚⌂™⅛⌂⁹  

( 2) ⌂ ╩ ╘╢√╘⌐ ≥─╟℮⌐ ⅎ╣┌™™⅛

⇔ ℮⁹ 

 T ™ↄ≈⅛ ⅜ ╠╣≡⅝╕⇔√⅜ ⌂⅛⌂⅛ ╕╡╕∑╪

⌡⁹ 

╙™™ ⅝ │ ≥─╟℮⌐ ╘╢≤™™─≢⇔╞℮⁹ 

─ ⅎ╩ⱡכ♩⌐ ⅝╕⇔╞℮⁹ 

  C1 ╛♃כ♦ ╩♃כ♦ ⌐ ╪∞ ─╟↕╛ꜞ☻◒╩

⇔ ╘╢⁹ 

C2 ♦כ♃╛ ╩♃כ♦ ⌐ ⇔ ∕╣∙╣─ ─╟↕

╛ꜞ☻◒╩ ⇔ ╘╢⁹ 

C3 ♦כ♃╛ ╩♃כ♦ ⌐ ⇔ ∕╣∙╣─ ─╟↕

╛ꜞ☻◒╩ ⇔ ⇔≡ ╘╢⁹ 

C4 ♦כ♃╛ ╩♃כ♦ ⌐ ⇔ ∕╣∙╣─ ─╟↕

╛ꜞ☻◒╩ ⇔ ⇔√╡ ╖≠↑⇔√╡⇔≡ ╘╢⁹ 

 T ≢│ ⇔ ™╕⇔╞℮⁹ 

C ₈ ↕₉≤₈ ₉ ∕╣≤₈ ─ ₉╩ ╖ ╦∑

≡ ⅎ ╘╢≤™™⁹ 

C ꜞ☻◒ ⅜ ⌂™ ⅜™™⅛╠ ™™ ∞↑≢│⌂ↄ≡

∞≤ ℮≤↓╤╙ ⌐ ⅎ≡ ╘╢≤™™⁹ 

C ≤ │ ∑⌂™─≢ ╡ ╣⌂™╟℮⌐ꜞ☻◒╩

⇔√ ⅜™™≤™℮╟℮⌐ ↓╣│ ∑⌂™≤™℮ ╩ ╘

≡⅛╠ ╘╢≤™™⁹ 

C ↄ╠═╢ ⅜™ↄ≈╙№╢⅛╠ ⌐ ⇔≡⅛╠ ═╟

℮⁹ 

C  ∞∫√╠ ≥╪⌂ ⅜№╢⅛ ⇔ ╦⌂™≤™↑⌂™⁹ 

C ⌐⇔√ ╖√™⌐ ↑∆╢≤™™⁹ 

T ┬ ≢ ⌐⇔√™↓≤⌐╟∫≡╟╡╟™ ⅝ │ ╦╢╟℮≢∆⁹ 

↕╪⅜ ∞≤ ⅎ≡™╢ ™⅛ ⅜ ™⅛ ⅛

⌐ ℮⅛ ╦⌂™⅛ ⅜⅛⅛╠⌂™⅛⌂≥─ ╛

╩ ╖ ╦∑√╡ ≥╣⅛╩ ⇔√╡⇔≡ ⅎ╢≤™™╟℮

≢∆⌡⁹ 

╕√ ⌐ ⇔√╡ ─╟℮⌐ ↑⇔√╡⇔≡ ═

╢─╙™™≢∆⌡⁹ 

   ≢│ ≢ ≥─╟℮⌐ ╘╣┌™™⅛╕≤╘╕⇔╞℮⁹ 

☻◒ ⌂≥╩ ⇔ ╦

∑╢⁹ 

₃ ⌐│₈ ⌐ ₉≤

™ ↕∑╢⁹ 

₃ ╖ ↑╩⇔ ↕

╣╢ ≤∕─ ⌐

№╢ ╛ꜞ☻◒│

⇔ ↕∑╢⁹ 

 

 

 

 

₃C1 C4 ─╟℮⌐

─ ╩ ╖ ╦∑

╢ ⌐ ∆╢

∆╢ ╖≠↑∆

╢⌂≥─ ╩

↑╢⁹ 

ẽₒ ₓ ♩כⱡה  

₁⌂ ≢ ≢⅝╢↓

≤╛ꜞ☻◒╩ ⅎ ─

╩ ╖ ╦∑≡

╩ ⅝ ⇔≡™╢⁹ 
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C  ═╢ ╩♃כ♦≥ ⌐ ⇔╟℮⁹ 

C  ╖╪⌂≢ ╩ ∆╢⅛ ⅛╘≡⅛╠ ═≡╖╟℮⁹ 

C  ↄ╠═╢ ↔≤⌐ ╩ ↑≡╙™™⁹ 

T  ≢│ ╡─ ≢ ↓─╟℮⌂ ╩ ™≡ ⌐⌂∫≡

™╢ ╩ ⌐≥╙╩♃כ♦ ═╕⇔╞℮⁹╕√ ─

─ ╡ ╡╙ ⅝╕⇔╞℮⁹ 

 C  ≢ ╩ ⇔ ╡ ╡╩ ↄ⁹ 

↓↓╕≢⅜  

(3) ╩ ⌐ ⇔√╡ ⇔√╡⇔≡ ─

╩∆╢⁹ 

T  ╕∏ ═╢ ╩♃כ♦≥ ⌐ ⇔╕⇔╞℮⁹ 

 C  ⌐⇔√™ ≤ ⌐ ∆╢ ╩ ⇔ ™ ⅛╠

╛♃כ♦ ╩♃כ♦ ╡ ⇔ ╩ ∆╢⁹ 

 

 T ≢│ ↓╣╠─↓≤╩ ╕ⅎ≡ ≥─ ⅜ ╙™™⅛ ╘╕

⇔╞℮⁹ 

 C ╙ ↄ≡ ╙ ⅜ ™ₒ ₓ⅜ ╙™™⁹ 

 C ↄ≡ ╡ ⅎ⅜ ⌂™ ╦∏ ↑≡ ⇔⅛╙

╩ ⌂⅜╠ ™≡ ↑╢ₒ ₓ⅜™™⁹ 

 C ∕╣⌐ ─ ╩ ╢≤ ≢ ∆╢─│ ∞≤

℮⁹∕╣≤ ─ ─ ╩ ╢≤ ₒ ₓ│

╩ ≡⅛╠∆↔™ ╪≢™╢⅛╠ ╣╢⅛╙⇔╣⌂™⁹

∞⅛╠ₒ ₓ⅜™™╪∂╚⌂™⅛⌂⁹ 

 C ∞╟⁹ₒ ₓ│ ⅜ ↄ≡ ⌐ ⅜

№╢⅛╠⌡⁹∕╣⌐ ↄ ╙ ™⅛╠ ╣⌂™⁹ 

 C ∕╣∙╣╩ ↑⇔≡ ╩≈↑≡ₒ ₓ≤ₒ ₓ

╩ ═√╠≥℮⅛⌂⁹ 

 

 

 

 

 

₃ ╩♃כ♦≥ ⌐

⇔√ ╩ ↕

∑╢⁹ 

 

 

 

 

 

₃ ≤ ⌐№╢♦

⌐≥╙╩♃כ ╩

╘╢√╘─ ╩

↕∑╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₃ ≢ ≈⌐ ≢⅝

⌂™ │ ™ↄ≈⅛

╩ →╢╕≢≤∆

╢⁹ 
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 C  ╩ ═≡╖╟℮⁹ 

ₒ ₓ  

ₒ ₓ  

ₒ ₓ  

ₒ ₓ  

ₒ ₓ  

C ↄ─│ ⇔ ↄ⌂╢↑╣≥ ─ₒ ₓ⅜™™⁹ 

C  ™╛ ⅝√ↄ⌂™⅛╠ₒ ₓ⅜™™⁹ 

T  ≥℮╛╠ ₒ ₓ⅛ₒ ₓ─≥∟╠⅛≢ ╕╡∕

℮≢∆⁹ 

∕╣≢│ ≢ ⌐™ↄ≤⅝⌐ ⌐∆╢↓≤

│ ⅛╩ ╙℮ ⅛╘≡ ≥∟╠─ ≢ ↄ⅛ ╘╕⇔

╞℮⁹ 

 C  ₈ ↕₉ ∕╣≤₈ ⌐ ⌐ ℮ ₉≤™℮↓≤ ∕

╣≤ 34 ≢ ↄ─∞⅛╠₈ ╩⅛↑⌂™≤™℮↓≤ ₉

⅜ ∞≤ ℮⁹ 

 C  ∞∫√╠ ₒ ₓ≢ ╕╡∞⁹ 

 T  ∕╣≢│ ─ │ₒ ₓ⌐⇔╕⇔╞℮⁹ 

ה╘≥╕  ╡ ╡ 

T ⌐ ╩ ⅝╕⇔╞℮⁹ 

 C │ ⌐ ╩╙∫≡ ↑╢≤⅛ ⅜ ™≤™™≤⅛

∫√─≢ₒ ₓ⅜™™≤ ∫√↑╣≥ ╖╪⌂≢ ↄ

↓≤╩ ⅎ╢≤ₒ ₓ─ ⅜™™≤ ∫√⁹ 

 C ₒ ₓ⅜™™≤ ∫√⅜ ╡ ⅎ⅜ ⌂ↄ ╣╢

↓≤│⌂™≤™℮ ╩ ™≡ₒ ₓ╙™™≤ ∫√⁹

™™≤ ℮↓≤∞↑≢│⌂ↄ≡ ∞⌂≤ ℮↓≤╙ ⅎ≡

╘╢≤™™⁹ 

  C  ∞≤ ∫≡™≡╙ ↕∞∫√╡ ∞∫√╡ ─

⅜№╕╡╟ↄ⌂⅛∫√╡∆╢⁹╙∫≤™™ ⅝ ⅜№╡∕℮

∞↑╣≥ ─ ≢│ₒ ₓ⅜™™⁹ 

 C  ™ↄ≈╙ ⅎ╢↓≤⅜№╢ │ ╩ ℮≤ ═ ↄ⌂╢⁹  

C ≤ ╖ ⅔ ╡ ⅎ─ ⌂↕ ↄ ≢

∆╢≤ ╘╛∆⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₃ ╙™™ ╩ ┬

⌐≈™≡™™≤ ∫

√↓≤╛ ⌐ ∫√

↓≤⌂≥╩ ⌐ ⅛

∑╢⁹ 

₃ ⇔√ ≢

⌐ ↄ⁹ 

 ╕√ ⇔

√ ⅜ ≢№∫√

⅛≥℮⅛ ↕∑ 5
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C ™ↄ≈⅛─↓≤╩ ╖ ╦∑≡ ⌐№∫√ ╙™™ ╩

╘╢≤™™⁹ 

β 5 ⌐∆∆╘╢ ╩╕≤╘╢ ╩ ℮⁹ 

┼─▪♪Ᵽ▬☻╩

ⅎ╢⁹∕─ ₈

─ │Ν₉≤™℮╟

℮⌐ ⇔≡ ⅎ╢↓

≤╩ ∆╢⁹ 

 

3.2.2.3 ─  

  : 1  30 11 30 5  

       2  30 12 4 5  

       3  30 12 5 3  

  :  

: 6 1 34  

 :   

: ₈ ─ ⅝ ╩ ⅎ╟℮₉3 ™ 

ₒ  ─ ≤ ┘ ⅎ ╢ ≤ ─ ₓ 

─ ≢│ ⅛╠ ╕≢─ ╩ √∟≢ ╘╢≤™

℮ ╩ ⇔ ↕∑√⁹ ≤⇔≡│ ≤ ─

╩ ⇔√⁹ 
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 ─  

│ ⇔ ℮ ≢ ⅜ ⌐№╢↓≤⌐ ⅝ ≈─ ╩╙≤⌐

⅛╠ ╕≢─ ╩ ⅎ ╘√⁹ 

∕⇔≡ ⅜₈ ₉╛₈ ₉⌂≥─ ╩╙∫≡≥─ ⅜™™⅛

ⅎ ╘√─≢ ™╤™╤⌂ ⅜№╢↓≤╩ ⇔ ₈╟™ ⅝ ≤│ ⅛₉≤ ℮

√⁹∆╢≤ ⅛╠₈ ™₉₈ ™ ₉₈ ₉─ ⌐₈ ™ ─╡ ₉

₈ ↕₉≤™∫√ ╛ ⌐ ╦╢ ⅜№∫√⁹ 

∕─ ⌐ ⌂ ╩╙∫≤╒⇔™≤™℮ ⅜№⅜∫√─≢ ▬fi♃כⱠ♇

♩≢ ⇔√ ╛ ⌐ ∆╢ ╩ ⇔√⁹∕⇔≡ │ ⌐ ═

√╟℮⌂ ╩╙∫≡ ⌐≥╙╩♃כ♦╢№⌐ ╟╡╟™ ╩ ⇔

≡™∫√⁹ 

─ ≢│ ╖╪⌂≢ ╕≢╟╡╟™ ⅝ ≢ ↓℮≤™℮ ╩

⇔ ╡ ╡≤⇔≡ ↓─ ≢ ⅜ ╙╟™≤ ⅎ√ ≤∕─ ┘

⌐ ⌂ ╩ⱡכ♩⌐ ⅛∑√⁹ 

ₒ  ─ ₓ 

≢│ ╕∏ ⌐ ↕╣√ ╩ ╡ ╡ ⅜ ⅎ√ ─▪

○─ ╩ ⇔√⁹ 

▪ Ӈ Ӈ Ӈ  

▬ Ӈ Ӈ Ӈ  

► - Ӈ  

◄ Ӈ Ӈ Ӈ  

○ Ӈ Ӈ Ӈ  
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 ▬fi♃כⱠ♇♩≢ ⇔√ ╛ ⌐ ∆╢  

   ∕⇔≡ √⌐₈ ꜝfi◐fi◓ 2017 JR ⱷ♩꜡ ₉

₈ ─ ꜝfi◐fi◓ 2017 ₉ ₈

₉ ₈ ╡ ⅛╠ ╕≢─ ₉ ₈

─ 4 ₉ ╩ ⌐ ⇔√⁹ 

∕─ ⌐№╢ ⅛╠ ≈─ ─℮∟≥─ ↔ⱪכꜟ◓╩⅛™╟⅜

≤⌐ ⇔√⁹ √∟⌂╡⌐ ╩ ╘╢√╘⌐₈ ⅜ ™ ה ≢│

─ⱷꜞ♇♩╛♦ⱷꜞ♇♩╩ ⅎ╢↓≤╩ ⇔≡ ∕╣∙╣─ ≢ ↕╣≡™

╢ ╩ ⌐⇔√⁹∕⇔≡ │ ─ ≈─ ⅛╠, ─ ≈─ ╩

⇔√⁹ 

▪ Ӈ Ӈ Ӈ  

► - Ӈ  

◄ Ӈ Ӈ Ӈ  
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                    ╡ ⅛╠ ╕≢─  

 

 

 

 

 ꜝ fi◐fi◓ 2 01 7 J R ⱷ ♩꜡  ─ ꜝfi◐fi◓ 2 01 7        ─ 4  

ₒ  ≤ ─ ₓ 

╕∏ ─ ╩ ™≡ ─ ╩ ╡ ╡ ╩ ╘╢↓≤ ⌐╟

∫≡ ⅜ ╦╢ ╕√ ∕─ │ ⌐╟∫≡ ╦╢─≢ ╩∆╢⌐

│ ╩ ∆╢⅛≤™℮↓≤╩ ≢∕╤ⅎ╢ ⅜№╢↓≤╩⅔↕ⅎ√⁹∕⇔≡ 3

≈─ ⌐≈™≡ ₁⌂ ╩ ⌐╕≤╘√╡ ⇔√╡⇔≡ ─

╩⇔√⁹∕─ ≢ ∆╢ ╩ ⅎ√ ╠│₈ ≢

∕⇔≡ ⅜⅛⅛╠∏ ↄ ↄ↓≤⅜╟™⅛╠ ►≢ ⌐ ↄ₉≤™

℮ ⅝ ≢ ⇔√⁹ 

      

3.2.2.4 ─  

≢│ ⅜ ╩ ∆╢ ⌐≥─╟℮⌐ ─ ╩ ⇔√╡

⇔√╡∆╢─⅛╛ ⌂╢ ⌐ ≠ↄ ⌐ ⇔≡≥─╟℮⌐

╩ ∫≡™ↄ─⅛╩ ⌐ ∆╢⁹ 
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─ ≤ ─ ─   

─ ≈─ │ ─ ╩ ∆╢ ≢ ⅜ ╩ ™∞⇔

∕─ ╩ ⌐ ╩ ⇔ ⌐ ⌂ ╩ ╘ ⅛╠ ╩

∆╢↓≤╩ ⇔≡™╢↓≤≢№╢⁹ 

1 ─ ─ ⇔ ™─ ≢ │ ⅜ ⌐№╢↓≤⌐ ⅝ ₈≥─╟

℮⌂ ⅝ ⅜╟™⅛₉≤™℮ ╩╙∫√⁹↕╠⌐ ⅛╠│ ≤ ╡

⅛╠ ╕≢─ ─╡─ ⇔⅛╦⅛╠⌂™√╘ │ ╩ ∆╢√╘⌐

╩ ∆╢⅛⌐ ╦╢ ╩╙∟ ╘√⁹ ⅛╠ ↕╣√ ─ │₈

╩ ↄ₉₈ ╩ ⌐₉₈ ⇔╘╢ ₉≢№∫√⁹∕╣⅜ ⇔

≡™╢ ─ ╩ ⌐ ∆⁹ 

T18:╕№ ↓─ │ ≡≡™╢╪∞↑╣≥╙ ≥╪⌂ ⅝ ≢ ↄ  

C38:⅔ ╩ ⅔ ╩ ╦⌂™⁹ 

C39:⅔ ╩ ╦⌂™⁹ 

  

C58:⌡ⅎ ↓╣ ⌐≈ↄ⅛ ⅛╠⌂™─  

C59: ⁹ ⁹ 

 

C71: ≢∆⅛  

T33:⅔∫  

C72: ⌐™™≢⇔╞⁹№─ ∫≡↓╣╣┌⁹№─ 9 20 ╕≢⌐ ↑┌⁹ 

C73:∕╣≤╙ ™ ≤⅛⁹ 

C74: ⌐ ™≡⌂™⅛╠ ⅛╪⌂™⌂⁹ 

 

84:∞™√™ 50 ⌐ ↑┌™™⁹ 

85:⅔ ≤⅛⅛⅛╢ ⁹ 

86:∕℮∞╟⁹ 

87: ™≡™⌂™⁹ 

88: 50 ⁹50 ⁹ 

89: ℮⁹↓─ ≢⅛⅛╢ ⅜⁹ 

90:∞™√™╦⅛╢∞╤⁹ 

91:ⅎⅎ ╦⅛╠⌂™╟⁹ 

 

99: ╡╢ ╩ ⌐∆╣┌ ∕─ ╩ ⇔╖⌂⅜╠Ν⁹ 

100:№∫ ⅛⌐⁹ ╦╣≡╖╣┌∕℮∞⁹ 

101: ≢ ™╠⌂™╪∞↑≥⁹ 

 

C116:↓╣ ─ ⅝ ⅜ ⅎ╠╣╢∙⁹ ╘╠╣⌂™↑╣≥ ⅎ╠╣╢∙⁹ 

C117:™∫┐™№╢╟⁹ 

T60:™∫┐™№╢⌡⁹ 

C118:∕℮⇔√╠ ⇔≡⅛╠ ∫√╠⁹ 

C119: ≢ ╕≢ ↄ⁹ 

C120:╘∫∟╚ ╡∞╟⁹ 

C121:№∫ ∞⁹ 

 ─ ─  
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 ↓╣╩┤╕ⅎ ™╤™╤⌂ ⅜№╢↓≤╩ ∆╢≤≤╙⌐ ₈╟™ ⅝ ≤│

⅛₉≤ ℮≤ ─╟℮⌂ ⅜ ╠╣√⁹  

T61: ™™ ⅝ ∫≡≥╪⌂ ⅝ ⌂─⅛⌂⁹ 

C122:™™ ⅝ ⁹ 

T62: ⅎ┌⁹ 

C123: ™⁹ 

T63:│™│™⁹∟╞∫≤ │™ C123↕╪⁹ 

C124: ™⁹ 

T64:│™ C125↕╪⁹ 

C125: ⁹ 

T65: ⁹│™ C126↕╪⁹ 

C126:Ν⁹ 

T66:↔╘╪ ∟╞∫≤ ↓ⅎ⌂™⁹ 

C127:8 ∞≤ ╕∞ ∟╞∫≤ ─ ≤⅛⅜™╢⅛╠ ≤⅛ ℮≤ №─⅞╜

℮⅞╜℮≢ ⌂™⅛╠ ∕℮™℮ ꜝ♇◦ꜙ─ Ν⁹ 

T67:№№ ⁹ ↕⁹⅞╜℮⅞╜℮ ╘⁹ ⅛⅜ ╣∟╚℮⁹ 

C128: ⅛⅜ ╣∟╚℮⁹ ≢ ⅛⅜ ⌐⌂∫√╡ⱱכⱶ⅛╠ ∟∟╚∫√╡∆╢⁹ 

T68: ⌐≥╪⌂ ≥╪⌂ ⅝ ⅜™™╪∞⁹│™ C129↕╪⁹ 

C129:№≤ C90↕╪⅜ ∫≡ ∫≡™√╪≢∆↑╣≥ ⇔↕╙ ⌂╪∂╚⌂™≢∆⅛⁹ 

 

T72:№∫ №→≡⌂™⁹№─↕ 134↕╪⅜ ∫≡ ∫≡ↄ╣√↑╣≥ ↓╣

 

C134:ꜟכ♩  

C135:№∫ №∫ ─╡⁹ 

T73: Ν⁹ 

C136: ⁹ 

C137: ∂╚⌂™⁹ 

C138: ⁹ 

C139: ⱪꜝ☻ ⁹ 

T74: ⁹ ⁹ Ν⁹ 

C140: ⅜ ⅛∫√╠ ╙ ↄ⌂╢⁹ 

C141: ≢⇔╞⁹ 

T76:∕℮™∫√ ∂╚ ∫≡ ∕℮∞╟⌡⁹≢ ⅜⌂™⅛╠ ↓─ ∞↑∂╚╦

⅛╠⌂™╟⌡⁹│™⁹⌡∫ ─╡∫≡↕ ⁹≥↓─ ─╡  

C149: ⁹ 

C150: ↄ ↄ⁹ 

T77: ↄ ─╡⁹ 

C151:∞∫≡ ⅜ ∫≡ↄ╣╢ ─╡ ⌂™∂╚╪⁹ 

10 ₈╟™ ⅝ │ ⅛₉≤™℮ ⅛╠ ↕╣√ ─  

10⌐№╢╟℮⌐ ─₈╟™ ⅝ │ ⅛₉≤™℮ ™╩ ⌐ ⅛╠₈

™₉₈ ™ ₉₈ ₉─ ⌐₈ ™ ─╡ ₉₈ ↕₉≤™∫√

╛ ⌐ ╦╢ ⅜ ↕╣√⁹ 
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2  ╕∏ ⌐ ↕╣√ ╩ ╡ ╡ ⅜ ⅎ√ ─▪ ○

─ ╩ ⇔√⁹ 

▪ Ӈ Ӈ Ӈ  

▬ Ӈ Ӈ Ӈ  

► - Ӈ  

◄ Ӈ Ӈ Ӈ  

○ Ӈ Ӈ Ӈ  

  ∕⇔≡ √⌂ ╩ ⌐ ⇔√ ⌐№╢ ⅛╠ ≈─ ─

℮∟≥─ ⅜╟™⅛╩ ⇔√⁹ 

│ ─ⱷꜞ♇♩╛♦ⱷꜞ♇♩╩ ⅎ╢↓≤╩ ⇔≡ ∕╣∙╣─ ≢

↕╣≡™╢ ╩ ⌐⇔ ⌐ ∆╢ ╩ ™≡ ╩ ⇔

≡™∫√⁹╕√ ╩ ⌡╢℮∟⌐ ─╟℮⌐₈ ↕₉₈ ₉₈ ↕₉

╩ ╖ ╦∑≡ ╘╢≤╟™≤™℮ ╙ ╕╣√⁹↕╠⌐ ₈ ℮⅛╙⇔╣⌂™₉

₈ ╣╢⅛╙⇔╣⌂™₉≤™∫√ꜞ☻◒╙ ⇔≡ ╩ ∆╢ ╙ ≡⅝√⁹ 

190 ⅎ┌∂╚№↕ ⅝ ▪∞∫√╠ ≥℮ ⅝√⅛∫√╠▪⌂─⁹ 

C249 ↄ ↄ⁹ 

T191 ∫≡™℮ ∞⌂⁹ 

C250 ↄ⁹ 

T192 ↄ⁹ 

C251 ↄ ⅛∏⁹ 

C252 ⅎ ↄ│╒╠ ►∞∫≡ ∂∞⅛╠ ↄ∂╚⌂™⁹ 

T193 ↄ ↄ ⁹ 

C253 ⅛∏⁹ 

T194 ⅛∏ ⅛∏∫≡™℮─│≥℮™℮ ↕⅜№╢─⁹ 

C254 ╣⌂™⁹ 

T195 № ╣⌂™⁹ ╣⌂™⁹ 

C255 ↑ ╛⌂№⁹ 

T196 ╣⌂™⁹ ⌐№╢⁹╖╪⌂ ⇔ ∫≡⁹ ™ ⇔√─ ™ ⁹∞∫√╠▪

⌂╪∞⌂⁹ 

C256 │™⁹ 

T197 ∂╚№▬│ № ▬ ▬∞╟⌡ ▬│⁹ 

C257 ▬∂╚⌂™≢∆⁹▬│ 0 ≢∆⁹ 

C258 ↄ ╣⌂™⁹ 

T198 № ►⅛⁹►│⁹ 

C259 ⅎ⅜ ™⁹ 

T199 ⅎ⅜ ™ ↕∫≡ ⁹ 

C260 ⁹ 

C261 ⅎ∫≤⌡ ⁹ 

C262 ⅜⌂™⁹ 

C264 ⅜⌂™⁹ 

T200 ⁹ ⅜ ™⁹ ∫≡ ⁹ 

C264 כ№ ⁹ 
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C265 ≢╙ ↕╣╢⁹ 

C266 ⅜ ™⁹ 

C267 ⱬꜞ⁹♪♇◓כ 

T201 ⇔⁹ ™∫≡ ⁹ ─ ↕⅜№╢─⁹ 

C268 ⅎ ⁹ 

C269 ≡™↑╢⌂╪≡ ∑∂╚╪⁹ 

T202 ∞⅛╠∕╣∫≡ ∞ ⅜™™⁹ 

C270 ⁹ 

T203 ≤⁹ 

C271 ─ ⁹ 

T204 №≤⁹ 

C272 №≤ ╙ ™╪≢∆╟ ╙⁹ 

T205 ™⁹№≤ ↕⁹↓╣ ↕∞⌡⁹ 

C273 ⅎ ꞉⁹╟∞♩☻כ 

C274 ↕╙Ν⁹ 

T206 ꞉⁹⌂∞∟∫↓♩☻כ 

C275 ꞉כ☻♩ ○∞╤⁹ 

T207 ⅎ ↓╣│ ╙℮ ™⁹ 

C276 ↕ ↕ ⅎכ ↕ ↄ ⇔↕⁹ ↄ ↕⁹ 

C277 ™╛™╛™╛⁹ 

T208 ↄ ⇔↕⁹╕№ ↕⁹∂╚№ ⅝ ◄∞≤⁹ 

C278 ◄⁹ 

T209 ℮╪⁹ 

C279 ◄│⁹ 

C280 ⌐⌂⇔⁹ 

T210 ∕╪⌂ ╦⌂™≢╟ ∕╪⌂⁹ 

C281 ⅎ ╡ ™≢⇔╞⁹ 

T211 ™⁹ 

C282 ╡ ⇔⁹ 

C283 ╣⌂™ ╣⌂™⁹ 

C284 ™⇔ ™⇔ ⅛⅛╢⇔⁹ 

C285 ⅛⅛╢⇔ ╙ ™⁹ 

C286 ™ ™⁹ 

C287 №╕╡ ⅛⌂ↄ≡™™⁹ 

C288 ∞⌂⁹ 

C289 ⅎ ↑≥ ↑≥ ─ ⁹ 

T212 ⅎ ≢╙ ⇔≡╢ 5 ™╢╪≢⇔╞⁹ 

C290 ™╛ ⌐ ↑╢ ≢∆⅛⌡⁹ 

C291 ─ ⌐⌂╡⌐ↄ™⁹ 

C292 ⅜ ╪≢⌂™⁹ 

T212 № ⁹ 

C293 ⁹ 

C294 ™╛ ∕╣│™╠⌂™⁹ 

C295 ™╠⌂ↄ⌂™∞╤⁹ ⸗ꜝꜟ⅜ ∞∙⁹ 

11 ─ ⌐ ≠ↄ  
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↓─╟℮⌂ ╩ ≡ │ ─ ≈─ ⅛╠, ─ ≈─ ╩ ⇔√⁹ 

▪Ν ↄ ↄ ╣∏⌐ ↑╢⁹ 

►Ν ↄ ↄ ≢ ⅜⌂ↄ ╟™ ╩ ≡ ↑╢⁹ 

◄Ν№╕╡ ⅛∏ ╩⅛↑∏ ↑╢⁹ 

 ╕√ 2 ─ ╡ ╡≢│ ─╟℮⌂ ─ ╙ ╠╣√⁹ 

Ca: ─ │ủ⁹ ─ │×≤™℮ ⅎ ⅜ ∞≤ ∫√⁹ 

Cb: ╖╪⌂⅜ ╩ ╘≡™╢─⅛⅜ ℮⅛╠▪ ▬ ► ◄ ○≤ ╦╢⁹ ╖╪

⌂─ ⅜ ℮⅛╠∕╤ⅎ╢↓≤│ ∞⁹╙⇔∕╤ⅎ╢⌂╠ ╩∕╤ⅎ

╢ ╟℮∆╢⌐ ╩ ∆╢⅛⌐╟╢⁹ 

Cc: ⌐╕≤╘ ⇔ │►⅜™™≤ ℮⁹ 

 

 

 

 

 

 

 

12 2 ─  
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≤ ─ ⌐⅔↑╢ ─  

≢│ ─ Ca, Cb ⌂≥─ ╩╙≤⌐ ╘ ╛∕─╟↕ ⇔√

╩ ╡ ∫√⁹∕─ ≢ 2 ⌐⅔↑╢ Cc─ ⅎ╩╙≤⌐⇔√ ╩ ⇔

√ 13  

13 Cc─ ⅎ╩ ⌐ ⇔√  

─ⱪכꜟ◓ ╩ ≡

⅛╠│ ╩ủỏ×≢ ⇔ ∕╣

╩ ≤ ⇔∕─

▪│ 15 ►│ 20 ◄│ 13⁹

5 ╩ ⅝ ╩ ∆╢√╘─ ≤

∆╢ ⅜ ↕╣√⁹ │↓─

╩₈╦⅛╡╛∆™₉₈ ═╛∆™₉             14 ─  

≤ ⇔√⁹    

╕√ ╛ ─ ⌂ ─℮∟ ╩ ╙ ∆╢⅛⌐≈

™≡╙ ⇔ ╦╣√⁹ ╙ ∆╢ ≤⇔≡│ ⅜ 30 ↕⅜

⅜ ↕⅜ ⅜ ≢№∫√⁹ 

─↓≤╩ ╕ⅎ≡ ╠│₈ ≢ ∕⇔≡ ⅜⅛⅛╠∏ ↄ ↄ↓

≤⅜╟™⅛╠ ►≢ ⌐ ↄ₉≤™℮ ⅝ ≢ ⇔√⁹ 

 

15 3 ─  
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 ⌐ ╩ ⇔√ ⅝ ≤ ⇔√ ╩ ╡ ╢≤≤╙⌐  

⌐ ⅎ╢ ╩ ⅎ√⁹ 16│ ─ ╡ ╡─ ≢№╢⁹ 

 

Cd: ╩≈ↄ╡ ⌐⇔≡ ╛ ≢ ∆⁹ 

Ce: 5 ⌐│ ╛ ┘ ⌂≥╩№╠⅛∂╘ ⅝ ⇔ ∫≡ ⇔≡╒⇔

™⁹ 

Ce:ꜟכ♩╩ ≡ ⇔≡ ╟↕≤ ↕╩ ™≡ ∫√►⌐≈™≡│ ⇔ↄ ⅝

√™≢∆⁹ 

16 ─ ╡ ╡ 

 

3.2.2.5 ╕≤╘ 

≢│ 1─ (P0) ┘ ה ( P4)⌐ ╩№≡ ⌂

╩ ⇔⌂⅜╠ ╟╡╟™ ⅝ ╩ ╘╢√╘─ ╩ ∆╢↓≤╩ ⇔√⁹  

─ ─ ⅛╠ ↓─ ⌐ ⇔≡ ─ ⅜ ╠╣√⁹ 

ה ⅜ ⌐ ↑≡ ≤ ⅎ╢ ╩ ∆╢ ⌐ ≥℮⇔≡∕℮ ⅎ√─⅛╩

℮↓≤⌐╟╡ ⌐ ⅎ─ ⌐№╢ ╩ ↕∑╢↓≤⅜≢⅝╢⁹  

₈ה ⌐ ∫√╟╡╟™ ≤│ ⅛₉⌐≈™≡ ⇔ ╦∑╢↓≤⌐╟╡ │

≢│ ⅜ ⅛⌂⅛∫√ √⌂ ╛ ⌐ ⅝ ⌂╡─

╩≈ↄ╢↓≤⅜≢⅝╢⁹ 

⌂℮╟─≤≢ ה ╩ ∆╢⅛ ╕√ ≥─╟℮⌐ ═ ∆╢⅛≤™

℮↓≤╩ ⇔ ╦∑╢↓≤⌐╟╡ │ ╩ ™≡ ╩ ↔≤⌐ ⇔√

╡ ⇔√╡∆╢ ─ ╩ ⇔ ─™ↄ ╩ ≢⅝╢⁹ 
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3.2.3 ╖╪⌂⅜ ⱶכ♅⌐℮╟╢⅝≢ ↑╩⇔╟℮  

   

 

─ │ ─ ╛∕─ ⌐ ≠ↄ ↑ ⌐ ∆╢ ⅎ

⅜ ⇔≡™ↄ ≤ ≤⇔≡ ™√ ♩כꜗ♅כ♄כ꜠

⅜ ⌐ ⅎ╢ ─ 2 ╩ ╢↓≤≢№╢⁹ ⌐│ כ◌♇◘

─ ╩ ⇔ ™ ∕─ ╩ ⱶכ♅─╘√╢∆ ╩ ≢

⇔≡™ↄ ≢№╢⁹₈ ⇔√™₉ ₈ ⅜ ⇔╘╢╟℮⌐⇔√™₉

≤™℮ 2≈─ ⅜ ╕╣√ ─ ╩ ⌐ ⇔√↓≤⅜

─ ≢№╢≤™ⅎ╢⁹ ─ ⌐⅔™≡│ ⅜ ─ ⌐ ≠™

≡⌂↕╣√ ─ ╩ ™⌐ ∆╢ ⌐ ⌐ ∟ ∫≡

╩∆╢ ⅜ ↄ ⅝ ↕╣√⁹╕√ ≤⇔≡─ ⱶכ♅╢⌂≥

╩ ∆╢ ⌐│ ≤⇔≡ ─♩כꜗ♅כ♄כ꜠√™ ⅜

↕╣√⁹ 

 

3.2.3.1 │∂╘⌐ 

│ №╢╕≤╕╡╩ ⌐ ╕√│ ╖ ↑╩⇔≡ ↑╢ ╩ ≤⇔≡

™╢⁹ ⅎ┌ ∂№╘ 24 ╩4 ≢ ↑╟℮≤∆╢≤6 ∏≈⌐ ↑╢↓≤⅜≢⅝

╢⁹⇔⅛⇔ ╙ ⅝↕╙ ⌂╢ ─ ╩₈4 ≢ ↑≡ↄ∞↕™₉≤ ╦╣

√╠≥℮∞╤℮⅛⁹ ↑╢ ─└≤≈└≤≈─ ⅝↕╙ ╙ ∫≡™⌂™√╘ ⅛

⅜℮╕™ ↑ ∞≤ ∫≡ ⇔≡╙ ╙∫≤ ℮ ↑ ⅜№╢≤ ∆╢ ⅜ ≡

ↄ╢─≢│⌂™∞╤℮⅛⁹ ↑╢ ─ ⌐№╢└≤≈└≤≈─ ╩ ∆╢─╙

↑ ⌐ ≢⅝╢⅛≥℮⅛╩ ∆╢─╙ ≢№╢√╘ ↄ─ ⅜ ≢⅝╢

↑ ≤∆╢⌐│ ⅜ ≤⌂╢⁹∞⅛╠↓∕ ╛ ↑ ─ ╩ ∆

╢ ╩ ∆╢↓≤⌐╟∫≡ ⅜ ≢ ⇔√↓≤╩ ⇔≡™ↄ

╩ ⅝ ∆↓≤⅜≢⅝╢─≢│⌂™⅛≤ ⅎ√⁹ 

√∞ ─ ≢∕╣∙╣⅜∕╣∙╣─ ≢ ↑≡⇔╕℮≤ ⌂ ↑

╩╛╖ↄ╙⌐ ⇔≡™ↄ↓≤⌐⌂∫≡⇔╕℮⁹∕↓≢ ╕∏ ≢₈ ⇔√™₉

≤™℮ ≤⌂╢ ╩ ⇔ ∕─ ⌐ ≠™√ ↑ ╩ ה ⇔

≡™ↄ↓≤≢ ≤⇔≡─ ⌐ ≠™≡™ↄ ─ ╩ ⅎ√⁹∕╣⅜

─ ≢№╢⁹ 

⌐│ ⅜ √∟─ ╩ ⌐ ╕√│ ╖≠↑╩⇔≡ ≈─♅

⌐ⱶכ ↑╢ ≢№╢⁹ ╩ ∫√ │ ≤╙⌐ ⇔™ ╩ ≡

╢√╘⌐ ⌐כ◌♇◘≡⇔≥ ╡ ╪≢™╢⁹ ─ ≤⇔≡ ↕╣╢◘♇

כ◌ ─ ∞↑≢⌂ↄ ⌐ ─ כ◌♇◘ ⌐ כ◌♇◘─ │™

∏╣╙ ≢№╡ ≥כ◌♇◘⅜ ╦∫≡ ╩⇔≡™╢⁹ ≢╙◘♇

כ◌ │ ↄ─ ⅜ ∆╢↓≤╙№╡ ─ ╩ ∆ ™ ≤⌂∫

≡™╢⁹ │↓─ ≢ ≈↓≤╩ ⇔≡ ₁ ╩ ⌡≡™╢⁹∕─√╘ ◘

⌐כ◌♇ ∆╢ │ ⌐≤∫≡ ≢ ⌂ ≢№╡ ╩╙∫≡ ⌂
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╩⇔≡™ↄ ⌐ ⅜≢⅝╢⁹╕√ ⇔ ∫√ ≢ ⇔ ה ⅜

≢№╡ ⌐≤∫≡╙ⱪꜝ☻⌐⌂╢ ≤™ⅎ╢⁹ 

 

3.2.3.2 ⇔√ ─  

∆╢ⱪ꜡☿☻  

╩ ∆╢⌐№√∫≡ ─ 2 ⌐ ╩ ≡√⁹ ≈│ ─ ╛

∕─ ⌐ ≠ↄ ↑ ⌐ ∆╢ ⅎ ⅜ ⇔≡™ↄ ≢№╢⁹↓╣│

─ⱪ꜡☿☻ ⌐⅔↑╢ P4 ₈ ה ₉─ ╩ ∆╢↓≤⌐№√╢⁹ ≈

╘│ ∕─╟℮⌂ ─ ─ ╛ ─ ╩ ∆ ≡≤∕─ ⌐≈

™≡≢№╢⁹↓╣│ P2─₈ ₉⅜ ⌐ ⅎ╢ ⌐≈™≡─ ⌐

№√╢⁹ 

♃▬ⱪ 

│ כ◌♇◘⌐ ─ ≢№╢ ╩ ⇔ ∕─ ⌐ ↑≡

ⅎ√ ⱶכ♅─ ╩ ⇔⌂⅜╠ ╩ ⇔ ∫≡™ↄ⁹ ╩ ⇔≡™

ↄ ≢ ─ ╛ ⅎ ╩ ⇔ ⱶכ♅⌂ ↑─ ╩ ∆↓

≤⌐ ╩ ™√ ♃▬ⱪ B─ ≢№╢⁹ 

  

ᵑ₈ ⌂ ₉─   

╩ ⇔ ∕╣⌐ ≠ↄ ╩ ≢ ⇔≡™ↄ ≤∆╢⁹

⌐│ כ◌♇◘∏╕ ─ ⅜ ⅛╩ ™ ₈ ≈√╘₉≤₈ ⇔╗√╘₉≤™

℮ ≈⅜№╢↓≤╩ ∆╢⁹ 

ᵒ ─  

ⱶכ♅ ↑╩∆╢⌐№√∫≡ ∆═⅝ ╩ ⅎ ≤⌂╢ ♃כ♦─₁

≤⇔≡ ≢⅝╢╙─╩ ⇔ ⌐ ∆╢⁹ 

ᵓ ─  

⌐ ⅜ ⱶכ♅─↑∞∂ ╩ ⇔ ╩ ⇔ ℮⁹↓╣⌐╟∫≡ ≥─

╟℮⌐ ∆═⅝⅛≤™℮ ₁─ ╛ ╖≠↑╩∆═⅝ ┼─ ╩ ∆⁹

∕─ ≢ ∕╣∙╣⅜ ⌂╡─ ⱶכ♅≡⇔╩↑≠╖ ╩ ℮⁹ 

ᵔ ─  

≢ⱪכꜟ◓ ─ ╩ ⇔ ™ ╣√ ↑ ⌐≈™≡ ╩ ∆╢⁹↓

↓≢│ ≥─╟℮⌂ ≢ ↑√─⅛╩ ⌐∆╢╟℮ ⇔ ─≥─ ⌐ ╖

╩ ↄ═⅝⌂─⅛╩ ≠↑╢⁹ 

ᵕ ⌐⅔↑╢  

╖≠↑╩⇔√ ╩ ╠⅛⌐⇔≡ ≢ⱪכꜟ◓ ⌐ ∫√ ╩ ≢

⇔ 2≈ ─ ╣√ ⌐ ╢⁹∕─ ⅜ ⌐⌂╢╟℮⌐ ⅎ√ ≤

⌐№╢ ⌐ ╖≠↑╩⇔√ ≤─ ╩ ™ ⌂ ╩ ╢⁹ 

ᵖ ╡ ╡ 

┌╣√ ⌐ ™ ⅜ ⌐ ⅛╣≡╖╢↓≤⌐╟∫≡ ⱶכ♅

─ ╩ ╡ ╢⁹╕√ כ◌♇◘─ ─ ≢ √ ╛ ╩

≢ ⇔ ℮⁹ 
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∆╢  

ᵑ ╛ ─ ╩ ⌐⇔≡⅔ↄ ≤ ▪fi◔כ♩ 

∆═⅝ ⌐ ™≈≢╙ ∟ ╢↓≤⅜≢⅝╢╟℮⌐

⇔≡⅔ↄ↓≤╩ ⅜↑√⁹╕√ ─№╠╝╢ ≢ ─ ─ ╩

⌐∆╢ ▪fi◔כ♩≤⇔≡≥─ ⅜ ↕╣≡™╢─⅛╩ ⌐╟╡ ⇔

√⁹ 

ᵒ ♁ⱨ♩╩ ⱶכ♅√™  

Excel ₈LOOKUP₉╩ ™≡ ⅜ ─ ⌐ ≠™√ ╩ ℮

╩ ⇔√⁹ ⅜ ≢№╢◒ꜝ☻─ ╩ ∆╢√╘⌐ ─

─ ╩ ╘ ⌐ ╩⇔⌂⅜╠ ╩ⱶכ♅─≈ ⇔≡™ↄ⁹ ⅜

↓─ ╩ ℮↓≤≢ ─ ╩ ╡ ─ ╩ ∆╢ ╛ ⅎ

╩ ℮↓≤╙⌡╠∫≡™╢⁹ 

ᵓ ─ ╩ ⌐ ╠⅛⌐⇔ ─ ╩  ♩כꜗ♅כ♄כ꜠╢

 ─ⱷ▬fi≤™ⅎ╢ │ 7≈─ ╩ ⇔≡ ⱶכ♅⌂ ╩

≢ ⇔≡™ↄ ≢№╢⁹⇔⅛⇔ ∞↑⅜√ↄ↕╪ ╪∞ ≢∕╣╠╩

⌐ ∆╢─│ ⌐≤∫≡ ⌂↓≤≢│⌂™⁹∕↓≢ 7≈─ ─Ᵽꜝfi☻

⅜ ≤⇔≡ ─♩כꜗ♅כ♄כ꜠╢∆╡⅝∫│⌐ ╩ ╖√⁹↓╣⌐╟∫≡

─ ╩ ≤⇔√ ─ ╩ ⇔ ─ ╛ ╩ ∫√⁹ 

│♩כꜗ♅כ♄כ꜠  ⌐ ≢│ ╦╣≡™⌂™ ∞⅜

≢ ⌐∆╢↓≤⅜ ↄ ⌐≤∫≡⌂∂╖⅜ ↄ ╩╙∫≡ ℮↓≤⅜ ↕

╣╢⁹ ⅜↓╣╕≢─ ─ ╩ ⇔≡™ↄ ╩ ⌐ ⇔ ╟↕─

╩ ⇔≡™⅝√™⁹ 

ᵔ ↕╣√ ─ ╩ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi 

╩♃כ♦ ⌐ ─ ⌐≤∫≡ ≤ ╦╣╢ ╩ ⇔≡╙ ∕╣⅜

─ ⌐ ⇔≡™╢≤│ ╠⌂™⁹∕↓≢ ╩ ≢↑∞♃כ♦≡∑

ⱶכ♅√⇔ ↑─ ╩ ⌐ ╩ ╦∑╢↓≤≢ ∆╢ ╩ ╡ ╣╢⁹

↓╣│ ⅛╠ ─♃כ♦√™≡ ⌐ ╢ ⌂ ≢№╡ ╩ ⇔≡

⌂ ╩∆╢ ≢ ℮↓≤≤∆╢⁹╕√ כ◌♇◘ ─ ≢

⅜ ↕╣√⅛╩ ∆╢↓≤╙ ⌂◦Ⱶꜙ꜠כ◦ꜛfi≢№╡ ₁─ ╩

⌐ⱨ▫כ♪Ᵽ♇◒∆╢ ─ ╡ ╡╙ ⌐⅔™≡ ⅛∑⌂™ ≢

№╢⁹ 

 

ᵑ  

 ─   

ה כ◌♇◘≢ ─ ╩ ∆╢⁹ 

ה ⌐ ⌂ ╩ ⇔ ℮⁹  

 ─ ╩  

ה ⌂ ─ ╩ ∆╢⁹ 

ה ─ ⌐ ≠™√ ╩ ≡╢⁹ 

ⱶכ♅  ↑◦Ⱶꜙ꜠כ◦ꜛfi 
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ה ♁ⱨ♩╩ ⱶכ♅≡™ ╩ ℮⁹ 

ה ≢ ™─ ╩ ⇔ ™ ╣√ ╩ ∆╢⁹ 

 ⌐ ∫√ ╩  

ה ≢ ┌╣√ ╩ ≢ ה ⇔ 2≈─ ⌐ ╢⁹ 

 ─ ⱶכ♅╢⅜⌂≈⌐ ╩ ∆╢  

─≈2ה ─ ╩ ╩♩כꜗ♅כ♄כ꜠ ™≡ ╠⅛⌐∆╢⁹ 

ה ≤⇔≡≥─ ⌐∆╢─⅛╩ ∆╢⁹ 

ה √∟⅜ ⌐ ⅛╣≡╖╢↓≤≢ ─ ╩ ⅛╘╢⁹ 

 ↓╣╠─ ⇔√ כ◌♇◘≢ ⌐ ╖ ≤ ╩ ⇔ ℮⁹ 

ᵒ ─  

─ ╩ ⇔≡ ≈─ ╩ ≈─ ⌐ ↑╢↓≤⅜≢⅝ ╩

⇔⌂⅜╠ ╖≠↑─ ╛ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

ᵓ  

─ ⌂ ≤ ↕╣╢ ─  ủ ─  Ẽ  

╩ ⇔ ╩ ∆╢⁹ 

: ╕∏│↓─◒ꜝ☻─ ╩ ⇔╕⇔╞℮⁹ 

: ╩כ◌♇◘≢⌂╪╖ ⇔╪≢ ⇔≡ ⇔╟℮  

: ⌂−↓─╟℮⌂ ⌐⌂∫√─≢∆⅛  

: ╛∫┐╡ ∫√ ⅜╖╪⌂ ⇔™⅛╠⁹ 

: ∆╢∞↑≢⌂ↄ ╕≤╕╢↓≤⅜ ∞⅛╠⁹ 

: ⌂╢╒≥⁹≢│ ₈ ⅜ ⇔╘╢↓≤₉≤₈ ∆╢↓

≤₉─ ╩ ⅎ≡ ╖╪⌂⅜ ⱶכ♅╢⅝≢ ↑╩

ⅎ≡™⅝╕⇔╞℮⁹ 

 

 

╩ ╘√ ≈─ ↑ ╩ ∆╢⁹ 

ₒ ₓ ⅜№╢ ╩Ᵽꜝfi☻╟ↄ ╣ ⅎ≡™╢⁹ 

: ≥℮⇔≡↓─ ↑ ⅜ ™≤ ∫√─⅛⌂  

: ⌂ ⅜ ╢≤ ∂  ⱶ⌐⌂╠⌂™⅛╠⁹כ♅─↕

: ⌂− ∂ ↕⌐∆╢─⅛⌂  

: ₈╖╪⌂⅜ ⇔╘╢₉╟℮⌐⇔√™⅛╠⁹ 

: ╙ⱶכ♅─≤┌╣⅝≢╙≢ ≡╢╟℮⌐⇔√™⌂⁹ 

ₒ ₓ№ⅎ≡ ╩ ⌐⇔≡™⌂™⁹ 

: ≥ⱶכ♅ ╩ⱶכ♅ ∫√─⅛⌂⁹ 

: ⌂−∕℮⇔╟℮≤ ∫√─≢∆⅛  

: ₈ ∆╢√╘₉⌐│ │ ∞⅛╠⁹ 

: ⅜ⱶכ♅─ ∫≡ ⅜ⱶכ♅─ ⅝ ↑

╣┌ ≢⅝╢≤ ™╕∆⁹ 

≥∟╠─ ↑ ⌐∆═⅝⅛╩ ⇔ ℮ 

:₈╖╪⌂⅜ ⇔╗₉⌐│ₒ ₓ─╟℮⌐ ∂ↄ╠™─

 

ủ ╛ ─

╩ ⇔ ─

╩ ╘╢⁹ 

ủ₈ ⇔√™₉≤₈

⅜ ⇔╘╢╟℮⌐⇔

√™₉≤™℮ ≈─

╩ ⌐⇔≡⅔

ↄ⁹ 

 

 

 

ủ ─ ╩ ╖ ╢

╟℮⌐ ≠↑╢⁹ 

ủ ⌐ ∟

╢↓≤╩ ≠↑╢

╟℮⌐ ∆╢⁹ 

ủ☻◒ꜞכfi⌐ ╩

⇔ ╩ ⇔≡

∆╢╟℮⌐ ∆⁹ 

ủ ╩ ⇔≡ ⇔√

⅛╩ ⌐ ⇔≡™

╢ ╩ ⇔ ╖

↑⅜ ─

⌂ ≤⌂╢↓≤╩

╘╢⁹ 

╖╪⌂⅜ ≢⅝╢ ≢◒ꜝ☻╩ ⌐ⱶכ♅─≈ ↑╟℮⁹ 
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3.2.3.3 ─  

    30 12 17 2  

       30  1 11 5  

       30  1 15 4  

       30  1 16 1  

       31  1 18 5  

─ 1  

─╟℮⌐ │ ⌐ ⱶכ♅ ↑─ ╩│∫⅝╡↕∑≡⅔

ↄ↓≤⅜ ≢№╢⁹∕⇔≡∕─ כ◌♇◘╕╕─⧵│ ⌐ ╗ ─ ≤

⌂╢╙─≢№╢⁹⇔⅛⇔ כ◌♇◘ │ ≢№╢√╘ ─

↕⌐⇔√ ⅜ ™≤ ℮⁹ 

:ₒ ₓ│ Ᵽꜝfi☻│ ™↑≥ ─ⱶכ♅ ⅜│∫⅝

╡⇔≡™≡ ™≤ ™╕∆⁹ 

≢♩כꜗ♅כ♄כ꜠ ╩ ∆⁹ 

: ╩♩כꜗ♅כ♄כ꜠─╠∟↓│≢ ≡ↄ∞↕™⁹ 

: ≢Ᵽꜝfi☻⅜ ⅛╢⅛╠ ═╛∆™⌡⁹ 

: ₒ ₓ│ ─ⱶכ♅─≈ ⅜ ╣≡™╢↑╣≥

─ ─ ⅜ ⅝™⁹ 

:ₒ ₓ│ ≥─ ╙Ᵽꜝfi☻╟ↄ ∂ↄ╠™⌐≢⅝≡

™╢⁹ 

: ╖╪⌂ ∂╟℮⌐ ℮⌂╠ₒ ₓ─ ↑ ⅛⌂⁹ 

:ₒ ₓ╖√™⌐♅כⱶ─ ⅜│∫⅝╡⇔≡™╢ ⅜

≡∕℮∞╟⁹ 

: ⌐ⱶכ♅™⌂≡ ∫√╠ ⇔™≤ ⅎ╢⅛⌂  

: ∆╢√╘⌐ ╢╪∞⅛╠ ™≤ ℮⁹ 

⌐ ⅛╣≡╖≡ ╩ ∆╢⁹ 

: ≢│ ₒ ₓ─ ↑ ╩ ⌐╛∫≡╖╕⇔╞℮⁹ 

: ⅛⌐Ᵽꜝfi☻ ↄ ⅛╣≡™≡ ≥↓╙ ∞⁹ 

: ⌐ ₒ ₓ─ ↑ ╩╛∫≡╖╕⇔╞℮⁹ 

: │ⱶכ♅─↓ ⅜⌂™↑≥ ╡⅜ ∕℮∞⇔ ⅝

↑⌂╠™↑∕℮⁹ ─ ╩ ℮⌂╠ ™ ↑ ⅛╙⇔

╣⌂™⁹ 

: ≥℮⇔≡↓℮™℮┤℮⌐ ↑√─⅛│ ≢⅝√⁹ 

╕≢─ ╩╕≤╘╢⁹ 

: ─ⱶכ♅√↑ ─⧵≥╢╘≥╕⌐♩כꜗ♅כ♄כ꜠╩

↑ ─╟↕╛ ⅜ ⅛╢⁹ 

: ⌐╟∫≡ ↑ │ ∫≡ↄ╢─≢ ╖╪⌂⅜≥℮⇔√

™─⅛╩ ⇔ ℮↓≤⅜ ⁹  

 

 

ủ ─ ╩

⇔ ⇔ ℮√╘─

ꜗ♅כ♄כ꜠≡⇔≥

╩♩כ ∆╢⁹ 

ủ∕╣∙╣─ ─╟

↕≤ ╩ ⅎ╢↓

≤≢ ╟╡ ≢⅝╢

⌐ ≠↑≡™ↄ⁹ 

Ẽ2≈─ ╩ ⇔

⌂⅜╠ ╖≠↑╛

─ ╩ ∆╢

↓≤⅜≢⅝╢⁹  

 

ủ ⅜ ⌐ ⅛╣

≡╖╢↓≤≢ ∕─

─ ╛

┼─ ╩ ∆⁹ 

ủ │ ⌂╢

≢│⌂ↄ ─№╢

≢№╢↓≤╩

⇔ ╩ ⌐∆╢

╩ ≡√™⁹ 

 

ủ ⇔ ℮ ─ ↕

─♩כꜗ♅כ♄כ꜠╛

⌐ ╣√

╩ ∆╢⁹ 



 

101 

 

1 ─ ⅜ ≤⌂╢  

─ כ◌♇◘∟ ─ ╩ ⇔ ℮ │ כ◌♇◘─

⌐ ∫√⁹ 

╩ ∫√ ─↓╣╕≢─ │ ≢№∫√⁹

⌐ │ ╙ ≢ │ ≢⅝╢╙─≢№∫√↓≤⅛╠ ₈ │

≢⅝╢⁹₉≤™℮ ™⅜ ↄ ∂╠╣ ⱶכ♅₈╙⌐╘√─⧵ ⌐ ⅜

₉≤™℮ ⅜ ─ ⅛╠ ⌐ ≡⅝≡™╢⁹◒ꜝ☻─ ⌐≈™≡╙ ₈╖

╪⌂⅜ ⇔ↄ₉ ╩כ◌♇◘₈ ⅝⌐⌂╢₉⌂≥ ≈↓≤ ─ ⅝⌂ ⅜

≡⅔╡ ◒ꜝ☻─ ╩כ◌♇◘≢⌂╪╖₈,│ ⇔╪≢ ⇔≡ ⇔╟℮ ₉≤

↕╣√⁹≈╕╡ ⅜ ⇔√ │ ₈╖╪⌂⅜ ⇔╗↓≤₉≤₈ ∆

╢↓≤₉─2≈≢№╢⁹ 

╕√ ─ ╦╡⌐ ⱶכ♅ ⌐⅔™≡ ∆═⅝ ╩▪fi◔כ♩≢

⇔√⁹ 

 

ⱶכ♅ ┼─ ╩  

⌐ ⇔ ∫√ כ◌♇◘ ─ ╩ ╡ ╡ ⱶכ♅ ╩ ∆

╢↓≤┼─ ╩ ⇔√⁹∕─ 40 ╩ꜝfi♄ⱶ⌐ ⌐ⱶכ♅─≈ ↑√

╩ ⇔√⁹∕↓⌐│ כ◌♇◘ ⱳ☺◦ꜛfi ╩ ⇔√ ▪fi◔כ♩┼

─ ╛Ⱳכꜟ◖fi♩꜡כꜟ╛ ≤™∫√ ─ ⌐⅔↑╢ ⅜ ─ ≢ ↕

╣≡™╢⁹ │₈↓╣⅔⅛⇔™₉ ₈ ⅜ ╕╡∆⅞₉ ₈ ─ ⅜№╡

∆⅞╢₉ ₈ⱳ☺◦ꜛfi↔≤─ ⅜ ∆⅞╢₉ ₈ ↑╢₉⌂≥≤ ⇔

⇔ ∆ ⅜№╢↓≤╩ ⇔√⁹∕↓≢ ↕╣√ ⌐ ╩ ⅝ ╣╢⌂

≥≢ ⌐ ╣ ⅎ≡ ™↓≤╩ ⅎ√⁹ ─♃כ♦│ ╡⅜⌂ↄ⌂╢╟℮⌐ ╕

√ ╡⌐ ╩╙√∑╢╟℮⌐≤ ⌐ ╩ ╘√⅜ ≢ⱶכ♅─≈

─ ╩∕╤ⅎ╢↓≤⌐ ⇔ ⇔┌╠ↄ∆╢≤ ₈ ⅜ ⇔≡⅝√₉ ₈ ⇔

∆⅞╢₉ ₈ ⅜ ₉⌂≥─≈┬╛⅝⅜ ⅛╣╢╟℮⌐⌂∫≡™∫√⁹ 
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2 ╩ ∫√ Excel  

3 ™─ ╩ ⇔ ℮  

4 ─ ─ ╩ ∆╢  

♁ⱨ♩╩ ™√ ≤ ≢─  

 

2 ─╟℮⌐ ♁ⱨ♩⌐ ⇔≡№╢ ,╩♃כ♦─ ☻ⱶ─Ᵽꜝfiכ♅─≈

╩ ⅎ⌂⅜╠ ╣ ⅎ≡™∫√⁹₈ ₉─ ⌐ ↕╣√ ─ ∞↑╩

╣ ⅎ╢≤ ∕─ ⌐ ≥↔♃כ♦∞╪ ╣ ╦╡ ─ ↔ⱶכ♅√╣╠╘≥╕⌐

╙♃כ♦─≥ ↕╣╢⁹↓─ ╖⌐ │ ⅝ ⌐⌂∫≡ ╩⇔≡™∫

√⁹ ⌐ ─ ≢ ╩⇔⌂⅜╠

╩ ⌡√ ⅛╠ ₈∆↔™₉

₈ ₉ ₈⅔╙⇔╤™₉≤™∫√

⅜ ↄ ⅛╣√⁹ │ ≢♃Ⱪ

꜠♇♩ ╩ ∑ ™⌂⅜╠ ╙ ™

≤ ╦╣╢ ↑ ╩ ╪≢™∫√

3 ⁹∕─ ⌐ ₈╖╪⌂⅜ ⇔╗⌂╠↓

∫∟₉ ₈ ╩ ∆⌂╠↓∫∟₉─

╟℮⌐ ⌐ ∟ ∫≡ ∆╢

⅜ ↄ ╠╣√⁹ 

™─ ╩ ⇔ ™ ╣√ ╩ ∫≡™ↄ  

⌐ ╣√ ≤⇔≡ ┌╣√ ⅜ ⌐∕─ ╩ 4

⇔ ≢ ∆╢ ≤⇔√⁹ כ♅

ⱶ─ ╩ ⌐∕╤ⅎ╢↓≤╩ ⇔√

↑ ╛ ⌂≥ ⱶכ♅

⌐╟∫≡ ╩≈↑√ ⅜ ↕╣ ∕

─╟↕╛ ╩ ⇔ ∫√⁹ ─

│∕╣∙╣─ ─ ╛ ╩

⇔√ ≢ ╩ ≈⌐ ∫≡™∫

√⁹ 

↓↓≢│ №╠╝╢ ╩≢⅝╢∞↑

⌐ ↑√ ╩ ∆╢ ⅜
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5 ≢ ⱶכ♅√⇔  

7 ≤ ⇔√  

⅛∫√⅜ ⌐ⱶכ♅ ╩ ╠∑≡ ⌐ √∑╢╟℮⌐ ⅎ√ ╩ ∆╢

╙ ╠╣√⁹ 

╩♩כꜗ♅כ♄כ꜠ ⇔≡ ╩ ⇔ ╩ ⇔≡™ↄ  

 ⌐ ┌╣√─│≢⅝╢∞↑ ↄ─ ╩ ⌐⇔√ ≤ ⌐ ≡╢

╩ⱶכ♅ ╢ ≢№∫√⁹╕∏ ╩כ◌♇◘≢⌂╪╖₈│ ⇔╪≢₉

│₈ ⇔≡ ⇔╟℮₉≤™℮◒ꜝ☻─ ╩ ⇔√ ≢№╢↓≤╩ ⇔

√⁹∕⇔≡ ╙ ⅜ ⅛∫

√ ⌐ ↑√ ⌐≈™

≡ ⌐ ⌐⌂∫≡™╢─

⅛╩ ⇔ ∫√⁹ ≢ ⇔√

♃כ♦ 5 ╩╟╡ ⅛╡

╛∆ↄ∆╢√╘─ ╩ ⅎ ◓ ꜝⱨ

∆╢▪▬♦▫▪╩ ⅝ ⇔√⁹ ─ ╩ ⱶכ♅╠⅜⌂⇔ ─Ᵽꜝfi☻╩

╢↓≤⅜≢⅝╢◓ꜝⱨ≤⇔≡ ╩♩כꜗ♅כ♄כ꜠ ∆╢≤ ₈ ⱶכ♅─ ╩

╢≤⅝⌐ ╦╣≡™╢₉ ₈ ─ ≢ √↓≤⅜№╢₉ ₈♥☻♩─

≢ ⅜ ≢ ⅜ ⅛╩ ╢≤⅝⌐ ╦╣≡™╢₉⌂≥ ╩ ∆╢ ⅜

╠╣√⁹ 

∕⇔≡ ╩ ⇔⌂⅜╠ ─ⱶכ♅ ≥╢╖≡⇔⌐♩כꜗ♅כ♄כ꜠╩♃כ♦

≈─ ꜞⱨ♥▫fi◓─ ∞↑⅜╒

╓ ≢ ↕╣√◓ꜝⱨ⅜ ⌐ ╣√

6 ⁹₈ ⅛╡≠╠™₉ ₈└≤≈⇔⅛

ⅎ⌂™₉≤™℮ ⌐ ⇔≡ ₈⌂−↓℮⌂

∫≡⇔╕∫√─∞≤ ℮ ₉≤ ™ ₈ꜞⱨ

♥▫fi◓∞↑ ─ ⅜ ™⅛╠₉ ₈ꜞ

ⱨ♥▫fi◓╩ ╙╛╢ ⅜™╢⅛╠₉≤

™℮ ⅝╩ ⅝ ⇔√⁹╕√ ─ⱶכ♅₈

⅜2000╩ ⅎ╢⅛╠ ╡╙2500⌐⌂∫

≡™╢₉≤ ◓ꜝⱨ─ ⌐ ⇔√ ⅜№

╡ ∕╣⌐╟∫≡ ─ │ ⌐ ╕∫≡ ⅎ⌂ↄ⌂∫≡™╢↓≤╩ ⇔√⁹

₈≢│↓╣╩ ╛∆ↄ∆╢⌐│≥℮⇔√╠ ™⅛⌂ ₉≤ ℮≤ ₈ ╩

⌐∆╢₉ ₈ ─ ╡─ ╩ ⌐∕╤ⅎ╢₉ ₈ ⌐⇔≡ ─℮∟─≥

╣∞↑⅛≢ ∆₉≤™∫√ ─ ╩ ⇔╟℮≤∆╢ ⅜ ⅝ ↕╣√⁹∕⇔

≡ ─♃כ♦─╣∙╣⧵ ≤⌂╢ ╩ ⇔≡™∫√⁹ ─ │ ∕╣∙╣

─ ⌐ ™ ⌐ ⇔≡™ↄ

≢ ₈100 ─♃▬ⱶ│ ↕™

⅜ ™⅛╠ ⌐⇔⌂™≤™↑⌂™₉

≤™℮ ⅜ √⁹∕↓≢₈≥℮╛∫

√╠ ╩ ⌐∆╢↓≤⅜≢⅝╢⅛

⌂ ₉≤ ℮≤ ₈ ⌐∆╣┌™™₉

≤ │ ─ ─ ╩

0

500

1000

1500

2000

2500

8

6 ∞↑⅜  ♩כꜗ♅√⇔
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8 ⌐ fiכꜞ◒☻√⇔  

∆╢▪▬♦▫▪⅜ ⅝ ↕╣ ⅜ ↕™ ⅜ ╣≡™╢100 ≤ ╣ ─ ⌐

≈™≡│ ╙≤─ ╩ ≤⇔≡ ╩ ⌐∆╢↓≤≤⇔√⁹ 

─ ⇔ ™⅛╠ ⇔√ ─ 7 ╩ ₁─♃Ⱪ꜠♇♩⌐

⇔ ╩♃כ♦ ∫≡ ╩♩כꜗ♅כ♄כ꜠⌐₁ ⇔√⁹≢⅝√ ⌐│ ╙℮

─ ─ⱨ□▬ꜟ╩ ╩♩כꜗ♅כ♄כ꜠≡™ ⇔ ∆╢↓≤╩ ⇔√⁹

╩♩כꜗ♅─≈ ↕∑√ ⅛╠│ ₈⅛∫↓™™₉ ₈ ⅜ ℮₉ ₈↓∫

∟│ ⅛⌐ ⌐⌂∫≡™╢₉ ₈ ⅛╡╛∆™₉≤™∫√ ⅜ ↓ⅎ ⇔⌂⅜

╠ ╩∆╢ ⅜ ╠╣√⁹ 

fiכꜞ◒☻⌐ ⌐ ╩ ╘ ╩♩כꜗ♅כ♄כ꜠─≈ ≡ ∂√↓≤╩ ⇔

∫√⁹₈ ₉ ₈8─ ♪ꜞⱩꜟ₉ ₈100 ₉─ ⅜╒╓ ∫≡™╢ ─

⌐♩כꜗ♅ ═ │ ╠⅛⌐ ─ⱶכ♅ ⅜ ╣≡™╢↓≤╩ ⇔≡

╩ ╘╢≤ ─ ⌐≈™≡ ₈ ⅛⌐ ∞↑≥ ╙≥ⱶכ♅ ↑≡⇔╕

℮ ⅜№╢₉≤™℮ ⅜№╡ ⌐ ╡╩╙√∑√ ─ ╩ ∆╢

⅜ ↓ⅎ╢╟℮⌐⌂∫≡⅝√⁹∕↓≢ ₈≢╙ ╛ ─╟℮⌐ ≢ⱶכ♅⌂℮⧵↑

╛╡√™≤ ℮ ₉≤ ℮≤ ₈ ≤ ─ ≥∫⅝│ⱶכ♅ ∫≡ↄ╣╢⅛╠

⅜╙℮ ⌐ⱶכ♅ ∫≡ √∑√╠ ≢⅝╢₉≤™℮ ⅝⌂ ⅜№╡

≤│ ─ ⅜ ⌐ ⇔√⁹ ⌐№╢₈ ₉ ₈ ₉ ₈ ₉

₈ ₉│ ⌐♩כꜗ♅כ♄כ꜠ ─ⱶ─◓ꜝⱨכ♅─╣∙╣⧵√╣↕ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ⌐ ⇔ ≢♩כꜗ♅כ♄כ꜠ ∆╢ ↕╩ ℮≤ ₈ ╛ כ♅≢

ⱶ─ ╩ ═╛∆™₉ ₈ ⅜⅛ⱶכ♅╢⅝≢⅜ ⅛╢₉≤™℮ ⅜№∫√⁹⇔⅛

⇔ ⌐ ⅜ ↄ⌂∫√ ╩ ╠∑√ ─ ╡⌐ √∟⅜ ⅛╣

─ⱷfiⱣכ╩ ⇔≡╖╢≤ ₈ ≥ⱶ₉כ♅⌂℮⧵↑ ↕╣√ ╛ כ♅─

ⱶ⌐⌂∫√ ⅛╠ ₈⌂╪⅛ ₉≤™℮ ⅜ ⅛╣√⁹∕↓≢ ≢⅝╢∞↑

⌐ ↑√ ─ ≢╙ ⅛╣≡ ╩ ╦∑√⁹ │ ₈╛∫┐╡↓∫∟─ ⅜

Ᵽꜝfi☻⅜ ™₉ ₈╖╪⌂ ₉≤™∫√ ⅜ ⅛╣ ↓─ ≢ ∫≡╖╢↓

≤╩ ⇔≡ ╩ ⅎ√⁹ 
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3.2.3.4 ─ ─  

⌐ ∆╢ ⅎ ─ P4₈ ה ₉⌐ ⇔≡  

│ ╕≢─ ≢ ╠╣√ ≈─ ╩ ⇔ ≥∟╠─ ≢ ⌐

╗─⅛╩ ≢ ⇔≡™∫√⁹ ─ⱶכ♅ ⌐ ⅝⌂ ⅜⌂™ ╩

₈ ₉ ─∟℮─ⱶכ♅ ⌐ⱶכ♅ כ◌♇◘≥ ╩ ╠∑√

╩ ₈ ₉≤ ┬⁹ 

ᵑ ⌐ ╩ ╘≡™√₈ ₉ 

⌐ ≈─ ⌐ ∫√ ≢│ ╩ ∆╢ ⅜ 21 ╩

∆╢ ⅜ 9 ∕─ ─ ╩ ╪∞ ⅜ 8 ≢№╡ ─ ⅜ ╩ ╘

≡™√⁹ ─ ⌐⅔™≡╙∕─ │ ™≡⅔╡ ∕─ ≤⇔≡ │ ₈

─ ─ ₈╖╪⌂≢ ≢─℮™≥₉╢∆╩כ◌♇◘≢╪⇔ ℮╕™ ⅜™∫┐™

™╢≤ ⌂╪⅛℮╕ↄ⌂™≤ ⇔ↄ≢⅝⌂™─≢ ∂ↄ╠™⌐∆╢⁹₉ C9 ₈

∆╢√╘⌐ ≈∞↑ ╙≡∫№⅜ⱶכ♅™ ≢⅝⌂™⅛╠ ⌐⇔√ ⅜

⌐ ≠↑╢⁹₉ C12 ≤ ═≡™╢⁹↓─╟℮⌐ ₈ ⇔╗↓≤₉≤₈ ∆╢↓

≤₉─ ≈─ ╩ ≢⅝╢ ≤⇔≡ ⅜ ╩ ╘≡™╢↓≤⅜

⅛╢ 9 ⁹ 

ᵒ ₁⌐ ╩ ╘≡™ↄ₈ ₉ 

╩♩כꜗ♅כ♄כ꜠ ™√ ה ─ ≢ │ ₈ ₉⅜₈ ⇔╗↓≤₉

₈ ₉⅜₈ ∆╢↓≤₉⌐≈⌂⅜╢ ≢№╢≤ ⅎ ⇔≡™∫√ 10 ⁹

↕╠⌐ ╩ ⌡≡™ↄ≤ ₈ √⌂™≤ ⇔╘⌂™₉ C239 ≤™℮ ⅜№╡

╩ⱶכ♅ ⌐ √∑╢ ╩ ∆╢ ⅜ ⅝ↄ⌂∫≡™∫√ 11 ⁹ 

↓─ ─ ≤ ≤─ ≢─ ⅜ ⌐⌂╡ ₈ ∆╢₉≤™℮

─ ⌐ ╖ ↑⅜⌂↕╣≡™∫√ 12 ⁹ 

 

 

9 ┼─ ⅜ ╠╣√  

T5: ⌂− ↕╪│ KT ─ ↑ ╩™™≤ ∫√─  

C7: ─ ⅜ ∂ ≢ ∞⅛╠⁹ 

T6:⌂╪≢ ⌐⇔⌂⅝╚™↑⌂™─⁹ 

C8: ╙≡∫™⌐ⱶכ♅─≤⅜ ≢⅝╢╟℮⌐∆╢√╘⁹ 

C9: ─ ─ ₈╖╪⌂≢ ≢─℮™≥₉╢∆╩כ◌♇◘≢╪⇔ ℮╕™ ⅜™∫┐™

™╢≤ ⌂╪⅛℮╕ↄ⌂™≤ ⇔ↄ≢⅝⌂™─≢ ∂ↄ╠™⌐∆╢⁹ 

T7: ╠⇔™⌡⁹ ⌂╪∞∫√  

C10:₈╖╪⌂≢◘♇◌כ╩ ⇔╪≢ ₉ 

C11:₈ ⇔≡ ⇔╟℮⁹₉ 

C12: ∆╢√╘⌐ ≈∞↑ ╙≡∫№⅜ⱶכ♅™ ≢⅝⌂™⅛╠ ⌐⇔√ ⅜

⌐ ≠↑╢⁹ 
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ה 10 ─ ⅎ ─  

C219:KT │ ⌐⇔≡╢⅛╠ B ─ ─ ≢ ╩כ◌♇◘₈ ⇔╪≢₉≤

™℮ ⌐ ⇔≡ ∫≡™╢↑≥ KM │ ─ ≢₈ ∆╢₉⌐

   ⱶ⁹כ♅™

C228 ─│ ⌐╛∫≡╢╪≢∆↑≥ KM │ ≈√╘≤ ╩ →╢√╘∫≡

™℮ ⌐ ╦∑≡™╢⁹ 

T145: ≈√╘≤™℮ ⁹∂╚№↓∫∟ │ ╩ ⅎ≡⌂™─   

C229:™╛™╛ ∕╣│⌂™⁹ 

T146: ⅎ≡╢╟⌂⁹ 

C230: ⁹ 

T147: ⌐∆╢∫≡™℮─⅜ ─ ─≥─   

C231: ⇔╗ ⁹ 

T148:↓∫∟ │  

C232: ⁹  

C233: ≈√╘⁹ 

C234:KM ─ │ ≈√╘∞↑⌂╪≢∆↑≥ ⅎ ∫√≤⇔≡╙ ╖╪⌂⅜ ⇔

╪≢⌂↑╣┌ ⅜⌂™⁹∕╣⌐ ᵓ≤ᵔ⅜ ⅜ ™╪≢∆↑≥ ⅎ כ♅

ⱶ⅜ ∫√≤⇔≡╙ ─ ⅜ⱶכ♅ ↑≡™╣┌ │≢⅝⌂™⁹ 

C235:∞↑≥ ⅜ ⌂↑╣┌ ≡╢⅛╙⇔╣⌂™⇔ KM │ ╙⇔⅛⇔√╠◓ꜝⱨ≢│

⅛╠⌂™↑≥ ≤ ≤™℮┤℮⌐ ↑≡™╢⅛╙⇔╣⌂™⁹  

 

C251:KM ─ ⅜ⱶכ♅ ∫≡ ∕╣≢ ⅜ⱶכ♅ ↑√╠ ∕╪⌂ ⌂╪⅛≢⅝

⌂™⁹ ⅜ⱶכ♅ ≈∞↑≢ ⌂╪⅛≢⅝⌂™⅛╙⇔╣⌂™─≢⁹╙∫≤Ᵽꜝfi☻

─ ⅜ⱶכ♅ ∫≡ ⅜ⱶכ♅  ⱶ⌐⇔⌂™≤™↑⌂™⁹כ♅⌂℮╟™⌂╣⇔╙⅛≈

C252: ⁹KT ─│ ≈∫≡ ∞↑≥ ↑╢≤™℮─╙№╡ ╢∂

╚⌂™≢∆⅛ KM ─ │ ↓─ ≢™℮≤ ≈│╒≤╪≥ ≡╢⁹  

 

─ⱨ○♪כ꜠♩─ 11  

C238: ─ ╩כ◌♇◘≢⌂╪╖₈⅜─℮™≡∫ ⇔╪≢ ⇔≡ ⇔╟℮ ₉

⌂─≢⁹╕∏ ╩ ≤⇔⌂™≢ ╩כ◌♇◘≢⌂╪╖ ⇔╪≢ ⅛≈

⇔≡ ╩כ◌♇◘≢⌂╪╖≢─⌂≥↓℮™≡∫℮╟⇔ ⇔╘⌂™≤ ─

≤⇔≡│ ╡ √⌂™⁹ 

C239:∞↑≥ ↑≡⇔╕∫√╠ ⇔╘⌂™─≢╛∫┐╡ │כ◌♇◘≥™⌂√ ⇔╘⌂

™─≢ ≈√╘⌐│ ∞≤ ℮⁹ 

C240: ⌐ ⌐ ↑√⅛╠↓∕ ⌐╖╪⌂⅜ ⇔╘╢∫≡™℮ ╙⌂™─≢⁹∕

℮⇔√╠ ≤™℮ ≢╖╪⌂≢ ∞↑╩ ╦ⅎ┌◘♇◌כ╩ ⇔╗≤™℮

≢│⌂ↄ≡ ╩ ╦℮≤™℮ ╩כ◌♇◘≢ ⅝⌐⌂∫≡ↄ╣╣┌⁹ 

12 ≤ ─  
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↓─╟℮⌐ ⌐ ╩ →≡ ∆╢≤™℮ ╩ ⇔√ ─ ⅜

╩ ⇔≡ ⌐⌂╡ ╩ ╘≡™∫√⁹∕⇔≡ ₈ ∆╢↓≤₉≤₈ ⇔

╗↓≤₉─ ─ ╩ ∆╢↓≤⅜≢⅝╢ ≢№╢≤ ⅎ╠╣╢╟℮⌐⌂╡

─ ≤│ ─ ⅜ ⌐ ⇔√⁹ 

⇔⅛⇔ │≢♃כ♦⌐ ∑≡№∫√ ─ ╩ ╠⅛⌐⇔ ─ ╡

⌐ ⅛╣≡╖√ ≢ ╩ ℮≤₈™╛₉ ₈ ₉≤™℮ ⅜ ⅛╣√⁹∕↓≢

≢╙ ⌐ ╩ ╦∑╢≤ ₈╛∫┐╡Ᵽꜝfi☻™™⌂₉≤™℮ ⅜№╡

⅜ ┘ ⇔√ 13 ⁹ 

 

 

 

 

 

 

 

 

 

 

13 ≈─ ≢ⱷfiⱣכ╩ ─  

 

─♩כꜗ♅כ♄כ꜠ P2₈ ₉⌐ ⇔≡  

ᵑ ⌐ ≠ↄ♦כ♃─ ┼─  

⅜ ⌐ ╪∞ ≤ ─ ⌐≈™≡ ─ ⅜ ⌐ ≢

№╢─⅛╛ ─ⱶכ♅√∫╠⌡ ⅜ ⌐№╢─⅛│ ≡⇔≥♃כ♦─ ╪

∞ ∞↑≢ ∆╢─│ ≢№╢⁹∕↓≢ ─ ╩ ⌐ ⇔ ⱶכ♅

─ ╩ ⌐ ╩♩כꜗ♅כ♄כ꜠╢⅝≢⌐⅛╠ ⇔ ╩ ┬ ╩

∆ ≤⇔√⁹ 

╩♩כꜗ♅כ♄כ꜠─≈ ↕∑√ │ ₈ ⅜ ℮₉ ₈↓∫∟│ ⅛

⌐ ⌐⌂∫≡™╢₉ ₈ ⅛╡╛∆™₉≤ ═ ⇔⌂⅜╠ ╩∆╢ ⅜

≤ ⅝ fiכꜞ◒☻⁹√™≡╣↕ ⌐ ╩ ╘ ≈─ ↑ ♩כꜗ♅כ♄כ꜠─

14 ╩ ═≡ ⅎ√↓≤╩ ⇔ ∫√ ⌐│ ─♩כꜗ♅⌐℮╟─ ╩

⌐ ╠⇔⌂⅜╠ ∕╣∙╣─ ─ꜞ☻◒╛♦ⱷꜞ♇♩╩ ∆╢↓≤⅜≢⅝

√ 10 11 12 ⁹ ⅜ ╩ ╘ ⅜ ─♩כꜗ♅כ♄כ꜠│─√⇔

⌐╟∫≡ ─ ╩ ∆╢ ⅜ ≡⅝√ ≢№╢≤™ⅎ╢⁹ 

∕─ ≢♩כꜗ♅כ♄כ꜠ ∆╢╟↕╩ ℮≤ ₈ √ ≢╦⅛╢₉ C284

₈™╤™╤⌂↓≤⅜ ≢⅝╢₉ C286 ─╟℮⌐ ╩ ⇔√ ⅜ ╠

╣√ 15 ⁹ ⅛╠ ⱶכ♅│♩כꜗ♅כ♄כ꜠ ─Ᵽꜝfi☻╩ ⅎ╛∆ↄ∆╢

T208: √∟│ ─ ≢│↓∫∟ ∞∫√╪∞⁹≤↓╤⅜ ♩כꜗ♅כ♄כ꜠

╩ ≡ ™╤╪⌂↓≤╩ ⇔ ∫≡™╢℮∟⌐↓∫∟ ⌐⌂∫√╪∞╟⁹↕≡

╩ ≡ ⱷfiⱣכ╩ ≡╖√╠≥℮≢⇔╞℮⅛⁹≥∫∟≢⇔╞℮⅛⁹ 

C317:KT ⁹ 

   

T211: │™ ↓∫∟ ─ ⁹│™ №╣ ⌂╪≢↓∫∟⌐ ╦∫∟╚∫√─ ∕╣

╩ ™≡⅔⅝√™⁹IK ⌂╪≢⁹ 

C321: ⌐ Ν∂╚⌂ↄ≡♅כⱶ⌐™╢ ╩ ≡╖≡ ↓╣≢ KM │⌂╪≡™

℮╪∞╤℮ ⌐ ╡ ⅞≡™≡ ╩ ╢≤⁹╙℮∕╣╩ ⇔≡ ≢ KT

╩╙℮ ≡╖╢≤ ╛∫┐╡Ᵽꜝfi☻™™⌂ ↓╣™™╪∂╚⌡ ∫

≡ ∂⁹ 
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⅜№╡ ⌐ ∆╢ ╛ ╩ ⅝ ⇔≡ ─ ╩

℮ ╩ ↕∑╢ ≢ ≢№╢↓≤⅜ ↕╣√⁹ 

ᵒ ≢ ╠╣√ ─  

₈ ─ ₉≢ ═√╟℮⌐ ╩♩כꜗ♅כ♄כ꜠⌐ ⇔√ ⌐│

≈─ ∞↑⅜ ⇔ ╒╓ ≢ ↕╣√◓ꜝⱨ≤⌂∫√ 6 ⁹↓↓⅛╠

─ ╩ ⌐∕╤ⅎ√╡ ─ ⅜ ╣≡™╢ ≢│ ╩ ™≡

≤ ╩ ↕∑√╡≤™∫√ ╛ ─ ╩ ∆╢▪▬♦▫▪╩ ⅛╠

⅝ ⇔ 7─╟℮⌐ ╩ ∆╢↓≤⅜≢⅝√⁹↓─╟℮⌂ ⌐ ╦╢

⌂ ▪▬♦▫▪╩ ⇔ ╢ ⅛╠ ╩♩כꜗ♅כ◙כ꜠

─ ≤⇔≡ ≠↑╢ ⅜№╢≤ ⅎ╢⁹ 

 

3.2.3.5 ╕≤╘ 

│ ⱪ꜡☿☻ ─ ה ( P4)≤ (P2)⌐ ╩№≡

≢ ⇔√ ╩כ◌♇◘≢⌂╪╖₈ ⇔╪≢ ⇔≡ ⇔╟℮ ₉⌐

≠™≡ ⱶכ♅⌂℮╟─≤ ↑⅜╟™⅛╩ ╘╢↓≤╩ ⇔√⁹ ─ ─

⅛╠ ↓─ ⌐ ⇔≡ ─ ⅜ ╠╣√⁹ 

│ ה ≤⇔≡─ ╛ ─ ⌐ ╠⇔⌂⅜╠ ─Ᵽꜝfi☻

╛∕─ ╩♃כ♦ ⇔≡™ↄ⁹ 

ⱶכ♅ ה ─ ╛ ┼─≈⌂⅜╡╩ ∆╢≤ │ ⌐ ╩

⇔ⱨ○♪כ꜠♩ ╘╢⁹╕√∕─ ─ ╩ ∆╢ ≢─ ⌐ ↄ⁹ 

─ ה │ ♃כ♦ ♩כꜗ♅כ♄כ꜠ ┬╣ ⌐╟∫≡ ╣ ↄ

⅜ ∕─↓≤╩ ╡ ╢↓≤≢ ∕─ ≢ √∟⅜ ⇔√ ─ ╩

⇔│∂╘╢⁹  

│♩כꜗ♅כ♄כ꜠ ה ≢│ ∫≡™⌂™ ∞⅜ ─♃כ♦ ⌐ ∆╢

⌂▪▬♦▫▪╙ ⇔≡⅔╡ ─ ⌐ ≤⌂╢ ≤⇔

≡ ≠↑╠╣╢⁹ 
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3. 2. 4 ╩ ⇔╟℮  

⅔ ─    

 

│ ─ ─₈╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣

╢╟℮⌐ ↕∑≡™↑╣┌⁹₉≤™∫√ ™╩╙≤⌐ ₈╟╡ ↄ─ ⅜

╩כ♫כ◖ ⇔≡ↄ╣╢╟℮⌐ ╩ ≡≡ ⇔╟℮⁹₉

≤™℮ ╩ ⇔ ╩ ≡╢↓≤⌐ ╡ ╪≢™ↄ⁹ 

⌐│ ₈ ↔≤─ ₉╛₈ ₉ ₈

₉╩╙≤⌐≥─╟℮⌂ ╩ ⇔√╠╟™⅛╩ ⇔√╡₈▪

fi◔₉♩כ╩≤╡ ╟╡ ⌂ ╩ ™√╡⇔≡™ↄ↓≤⅜ ⅎ╠╣╢⁹

╕√ ↕╣√ ⌐ ⇔≡ ⅛╠ ╘√ ╩╙≤⌐

╩ ╘ ∕╣╩ ⌐ ╩ ≡≡™ↄ⁹ 

│ ─ ≢№╢√╘ │ ╩ ⇔√ ≥╙─

⅛╠ ─ ⌐≈™≡ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

 

3.2.4.1 ─   

─ ─₈╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢╟℮⌐ ↕∑≡

™↑╣┌⁹₉≤™∫√ ™╩╙≤⌐ ─ ╩ ⇔ ╩ ≡

╢↓≤⌐ ╡ ╪≢™ↄ⁹ 

╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢╟℮⌐ ╩ ≡≡

⇔╟℮⁹ 

≢│ ─ ⌐ ╡ ╗↓≤╩ ⇔≡™╢⁹↓╣╕≢

⌂≥ ₁⌂ ⌐⅔™≡ ╩כ♫כ◖ ⇔≡ ═ ╩ ™ ∕─

┘╩ ╘≡⅝√⁹╕√ ₁─ │№╢⅜ ⌐ ╩ ╡ ╩ ⇔≡ ↄ─

╙─╩ ≡⅝√⁹∕─ ╩ ╕ⅎ ╟╡ ↄ─ ⅜ ⇔≡ↄ╣╢╟℮⌂ ⇔√

⌐℮╟╢⌂≥כ♫כ◖ ╩ ≢ ⅎ≡™ↄ⁹ 

⇔⅛⇔⌂⅜╠ ╛ √∟─ ™∞↑≢│ ⌂ ╩ ≡╢↓≤│

≢⅝⌂™⁹ ╡ ⅛ ≢ ╩ ⅎ╢ ╩ ⅎ╣┌ ╙ ⇔≡™ↄ

─ ™╩ ╡ ╣≡ ⅎ╢ ⅜№╢⁹╕√ ╟╡ ↄ─ ⅜ ╩כ♫כ◖

⇔≡ↄ╣╢√╘⌐│ ╩כ♫כ◖ ⇔⌂™ ─ ╩ ↄ ⅜№╢⁹ 

⇔√⅜∫≡ ≥─╟℮⌂↓≤╩ ⅎ≡ ≥─╟℮⌂↓≤╩╙≤⌐ ╩

≡√╠╟™⅛╩╕∏│ ≢ ⅎ ∕╣╩╙≤⌐ ╩♃כ♦⌂ ⇔≡™ↄ⁹ 

⌐│ ₈ ↔≤─ ₉╛₈ ₉₈

₉╩╙≤⌐ ⇔√╡ ₈▪fi◔₉♩כ╩≤╡ ╟╡ ⌂ ╩ ™√╡⇔≡™

ↄ↓≤⅜ ⅎ╠╣╢⁹╕√ ╩ ≡╢ ⌐│ ╙ ≤⌂╢⁹

≤ ╩╙≤⌐ ╩ ╘ ∕╣╩ ⌐ ╩ ≡≡™ↄ⁹ 

↓─╟℮⌐ ⌐ ∂≡ ╩ ⇔ ╩♃כ♦⌂ ╘ ∕╣╩╙≤⌐

╩ ∆╢ⱪ꜡☿☻╩ ⌐∆╢⁹╕√ │♃כ♦√╣╠ ≢ ∂

≢№∫√≤⇔≡╙ ∕╣╩≥─╟℮⌐ ⇔≡ ╩ ≡╢─⅛⌐≈™≡│
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╡ ─ⱪכꜟ◓╗ ⌐╟∫≡ ⌂╢↓≤⅜ ↕╣╢⁹ ⅎ─ ⌐№╢

╩ ⇔⌂⅜╠ ∕─ ™╩ ⇔ ≢⅝╢ ╩ ⇔≡™ↄ⁹∕⇔≡

⌐│ ≤⇔≡ ≈─ ╩ ≡╢↓≤⅜≢⅝╢╟℮⌐

╩ ∫≡™ↄ⁹ 

 

3.2.4.2 ⇔√ ─  

∆╢ⱪ꜡☿☻   

│ ₈ ↔≤─ ₉╛₈ ₉ ₈ ₉⌂

⌐♃כ♦─≤ ⅎ≡ ₈▪fi◔₉♩כ╩ ⇔ ∕╣╩╙≤⌐

╩ ≡╢⁹∕─ ⌐ ⇔≡ ↔≤─ №√╡─⅔╟∕─ ⅛╠

╩ ╘ ∕╣╩╙≤⌐ ⇔≡™ↄ⁹↓─╟℮⌂ ╩ ⇔≡ ⱪ꜡☿☻

ה ( P3) ╩ ⇔≡™ↄ⁹ 

╕√ ╩ ≡╢ ⌐│ ₈ ↔≤─ ₉╛₈ ₉

₈ ₉⌂≥─ ⌐♃כ♦ ⅎ ₈▪fi◔₉♩כ⅛╠ ╠╣√ כ♦

♃╩≥─ ↕∑≡™ↄ─⅛⅜ ╦╣╢⁹ ⇔√ ⌐≈™≡ Γ╟

╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢Δ≤™℮ ⌐ ⇔≡ ⅛╩ ∆

╢⁹↓─╟℮⌂ ╩ ⇔≡ ⱪ꜡☿☻ ה ( P4) ╩ ⇔≡™ↄ⁹ 

♃▬ⱪ 

│ ⇔√╟℮⌐₈╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢╟℮

⌐ ╩ ≡≡ ⇔╟℮⁹₉≤™℮ ─√╘⌐ ╩ ⇔

╩♃כ♦⌂ ╘ ∕╣╩╙≤⌐ ╩ ∆╢ⱪ꜡☿☻╩ ⌐⇔≡™╢⁹

∕⇔≡ ╩♃כ♦ ⇔ ∕╣╩ ≈─ ≤⇔ ↕╠⌐₈▪fi◔₉♩כ⅛╠

╠╣√ ╙♃כ♦ ⇔≡ ≢ ↔≤─ ╩ ⅎ≡™ↄ⁹⇔√⅜∫

≡ │ ⌐ ה p3 ─ⱪ꜡☿☻ ─ ⌐ ╩ ™√ A. ⱪ꜡☿

☻ ─ ≤ ⅎ╢⁹ 

  

ᵑ₈ ⌂ ₉─  

─ ─ ₈╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢╟℮⌐

↕∑≡™↑╣┌⁹₉≤™℮ ™╩╙≤⌐ √∟⌐≢⅝╢↓≤│ ⅛╩ ⅎ╢⁹

─ ╛ ─ ─ ⇔™ ─ ⌂≥ ₁⌂▪▬♦▫▪⅜ ↕╣╢

⅜ ∕─ ≢╙ ⌐ ─ ⌐ ╩ ≡ ╩ ∆╢⁹ 

ᵒ ─  

₈╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢╟℮⌐ ╩ ≡≡

⇔╟℮⁹₉≤™℮ ╩ ∆╢≤≤╙⌐ Γ≥─╟℮⌂↓≤╩ ⅎ≡ ≥─

╟℮⌂↓≤╩╙≤⌐ ╩ ≡√╠╟™⅛Δ╩ ⅎ╢⁹∕⇔≡ ♃כ♦⌂

╩ → ♃כ♦ ─ ╩ ≡ ∆╢⁹ 

╕√ ╩ ≡╢ ⌐│ ⅜ ≤⌂╢⁹ ⅜╦⅛╡ ─

⅜╦⅛╣┌ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

≢│ ⌂≥╩ ⇔≡ ╩ ≤⇔≡ ⅎ≡™ↄ↓

≤≤⇔√⁹   
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≥╙√∟─ ↄ│ │ ↄ │⅔╟∕ 600 700

≤ ∕─ ⅜ ⌂╢↓≤╩ ∫≡™╢⁹↓─╟℮⌂ ⅎ╩ ⇔

╩ ⇔ ↔≤─⅔╟∕─ ╩ ╘≡ ╩⇔≡™ↄ⁹∕⇔≡ ≢

╙ ─ ⌐╟∫≡ ─┌╠≈⅝│№╢⅜ ⅎ≡™ↄ ≤⇔≡ ↔≤

⌐ ╩ ∆╢⁹ 

╩ ≤⇔ ⅔╟∕─ ╩╙≤⌐ ⌐≈™≡ ⅎ╢≤

─╟℮⌐⌂╢⁹ 

≢ ⅎ√       70000÷1700ԇ41.1 41 ההה  

╙ ™ 2300 ≢ ⅎ√ 70000÷2300ԇ30.4 30 ההה  

╙ ™   700 ≢ ⅎ√ 70000÷700 100ההה   100  

ᵓ ─  

─╟℮⌐ ⌐Γ ≡ ∂ ╩ ⇔ ╩ ⅎ≡⇔╕℮─≢

─ ™ ≤ ─ ╩ ∏≈ ╠∆Δ≤™℮ ╩ ⇔ ↓─╟

℮⌂ │ ⌐ ∫≡™⌂™↓≤╩ ∆╢⁹ 

∕⇔≡ ─ ╩ ╘≡ ⇔ ⌐ ╦∑ ─ ≢ ╘

⌐≥╙╩♃כ♦√ ≥℮™∫√ ╩ ↕∑╢─⅛╩ ⇔⌂⅜╠

╩ ≡╢⁹ ─ ≡⇔≥♃כ♦╢⌂≥ ─╟℮⌂╙─╩ ⇔≡™╢⁹ 

₃₈ ↔≤ ₉╛₈ ₉ 

₈≥─╟℮⌂↓≤╩╙≤⌐ ╩ ≡√╠╟™⅛₉⌐≈™≡ ╩ ⇔

℮≤ ⌐ ≥─╟℮⌂ ⅜╟ↄ ⅜♃כ♦√∫™≥⅛─╢™≡╣╠╡ ≢

№╢≤™℮ ⅜ ↕╣╢⁹↓─╟℮⌐ ≥╙√∟≤─╛╡≤╡╩ ⇔≡

╩♃כ♦⌂ ⌂ ≢ ∆╟℮⌐⇔≡™ↄ⁹ 

₃₈▪fi◔₉♩כ 

─ ─ ╩⅝ↄ√╘⌐ ₈▪fi◔₉♩כ╩≤∫√╒℮⅜╟™≤™℮ ╙

↕╣╢⁹ ⅎ┌ ≢ ↕╣≡™╢─│ Γ ╩ ╡√ Δ─♦

≡∫⅜√⇔⁹╢№≢♃כ ╡╕№╩כ♫כ◖ ⇔⌂™ ╩№╕

╡ ╡⌂™ ─ ╩ ↄ√╘ ▪fi◔כ♩╩≤╢↓≤⅜ ⅎ╠╣╢⁹ 

ᵔ ─  

⌐≥↔ⱪכꜟ◓  ╩ ∆╢⁹∕─ Γ≥─╟℮⌂ ⅎ⌐╙≤≠

⅝ ╩♃כ♦⌂℮╟─≤ ≤⇔≡Δ ╩ ≡≡™ↄ─⅛╩◓ꜟכⱪ

↔≤─ ⇔⌂⅜╠ ─ ╩ ℮⁹∕⇔≡ ─╟℮⌂ ⌐ √

∟─ ╩╕≤╘╢⁹ 

ᵕ ⌐⅔↑╢  

⇔√ ⌐≈™≡ ─≥↔ⱪכꜟ◓ ⅎ≤≤╙⌐ ∕─ ⌐№╢

╙ ⇔⌂⅜╠ ∕─ ™╩ ╠⅛⌐⇔≡™ↄ⁹ ╩ ⌐∆═⅝⅛

∆═⅝⅛ ≤™∫√ ⌐№╢ ⌐╙≤≠⅝ ↕╣√ ╩ ↑

⇔ ⌐│ ≤⇔≡ ≈─ ⌐⇔≡™↑╢╟℮⌐∆╢⁹∕─√

╘⌐ ₈╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢₉√╘⌐ ╩ ⌐∆═

⅝⅛ ∆═⅝⅛ ⌐≈™≡ ⇔ ≤⇔≡─ ╩ ⅎ

╩ ∫≡™ↄ⁹ 
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ᵖ┤╡ ╡ 

⌐ ≠⅝ ≥─╟℮⌂ ╩ ℮═⅝⅛ ⌂ ꜞ☻♩╩ ╢⁹∕

─ ⌐⅔™≡ ⌐ ∂≡ ╩ ⇔⌂⅜╠ ⇔√

─ ╩ ∆╢⁹∕⇔≡ ─ ⌐ ╩ ∆╢⁹ 

∆╢   

ᵑ ה ◓ꜝⱨה ◓ꜝⱨ 

╩ ∆╢√╘⌐ ╕∏│ ₈ ↔≤─ ₉╩ ∆ ◓ꜝ

ⱨ╩╙≤⌐ ↔≤─ ™│№╢─⅛≥℮⅛⌐≈™≡ ⅎ╢⁹╕√ ₈ ↔≤

─ ₉╛₈ ↔≤─ ₉╩ ∆ ◓ꜝⱨ╛ ↔≤─ ╩

∆ ◓ꜝⱨ╩╙≤⌐ ╩ ≡≡™ↄ⁹╕√ ≡√ ─

╩ ∆√╘⌐ ↔≤─ ╛ ╩ ⌐╕≤╘≡ ∆⁹ 

ᵒ▪fi◔כ♩ 

₈ ↔≤─ ₉╛₈ ↔≤─ ₉⅛╠ ╠╣╢ ⌂♦

⌐♃כ ⅎ≡ ⌐ ╩ ╡╢ ─ ╩ ↄ√╘ ₈▪fi◔₉♩כ╩

⇔  ⁹╢∆⌐℮╟╢≥╙♃כ♦⌂

  

ᵑ  

  ≤ ─ ⌂╠┘⌐ ⌐ ∆╢▪ⱪ꜡כ♅─  

ה      ─ ─ ╩╙≤⌐ ╩ ⇔ ₈╟╡ ↄ─ ⅜ ◖

╩כ♫כ ⇔≡ↄ╣╢╟℮⌐ ╩ ≡≡ ⇔╟℮⁹₉

≤™℮ ╩ ℮⁹ 

ה      ─√╘⌐ ≥─╟℮⌂↓≤╩ ⅎ ≥─╟℮⌂↓≤╩╙≤⌐⇔

≡ ╩ ⇔√╠╟™⅛╩ ⅎ╢⁹∕─ √∟─ ⅎ∞↑≢⌂

ↄ ─ ╩ ⅜№╢↓≤╛ ≤ ─⅔╟∕─ ╩╙

≤⌐ ╩ ⅎ╢ ⅜№╢↓≤╩ ∆╢⁹ 

ה ╩ ∆╢⁹  

  ↔≤─ ─ ⌂╠┘⌐ ⅛╠ ─  

₈─≢╕╣↓ה      ₉≤∕─ ╩╙≤⌐ ↔≤─

╩ ╘╢⁹ 

ה ≤ ↔≤─ ╩╙≤⌐ ╩ ∆╢⁹ 

ה ╩ ≡╢ ─ ≤∆╢√╘⌐ ₈ ₉≤₈

₉⅛╠ ─ ⅜≥─╟℮⌂ ⅎ≢ ╩ ⇔≡™╢─⅛╩

╠⅛♃כ♦ ╖ ╢⁹ 

 ─ ≤▪fi◔כ♩─  

₈ה      ↔≤─ ₉₈ ↔≤─ ╩♃כ♦─₉

╙≤⌐ ╩ ∆╢≤≤╙⌐ ▪fi◔כ♩╩≤╢ ╩ ∆

╢⁹ 

      ∕─ ≤⌂╡ ≥כ♫כ◖ ⌂╢ ≢ ∆╢↓

≤⌐⌂╢ ─ ה ╩▪fi◔כ♩─ ≤∆╢⁹ 
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─♩כ◔fi▪ה      ≤ ╩ ⌐⇔ ∕─ ╩ ⇔ ↕∑

╢⁹ 

 ▪fi◔כ♩─ ≤ ─  

♩כ◔fi▪ה ╩ ⌂≥⌐ ⇔ ∆╢⁹ 

♩כ◔fi▪ה ╛₈ ↔≤─ ₉ ♃כ♦─ ∕⇔≡

√∟─ ⅎ╩ ↕∑⌂⅜╠ ⌐≥↔ⱪכꜟ◓ ╩ ∆╢⁹

∕─ ≥─╟℮⌂ ⅎ⌐╙≤≠⅝ ╩♃כ♦⌂℮╟─≤ ≤⇔≡

╩ ╘√─⅛⌐≈™≡ √∟─ ⅜ ╦╢╟℮⌐ ⇔

≡™ↄ⁹ 

─≥↔ⱪכꜟ◓  ─ ≤  

─ⱪכꜟ◓─╣∙╣⧵ה     ╩ ∆╢⁹ 

╡╟₈ה ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢₉√╘⌐ ╩ ⌐

∆═⅝⅛ ∆═⅝⅛ ⌐≈™≡ ⇔ ╩ ⇔≡™ↄ⁹ 

 ─ ≤ ▪fi◔כ♩ ╩ ╘√ ⅝⌐ ∆╢┤╡ ╡ 

ה    ⌐ ∆╢ ╩ →⌂⅜╠ ⌐ ─ ╩ ⅎ ↕∑

─ ⌐ ∆╢⁹ 

─♩כ◔fi▪ה   ╩ ╘√ ⅝╩┤╡ ╡ ╩ ∆╢⁹ 

ᵒ ─  

 ╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢√╘⌐≢⅝╢↓≤│ ╩ ⅎ

─כ♫כ◖ ╛▪fi◔כ♩⌂≥⅛╠ ╩♃כ♦⌂ ⇔ ╛♃כ♦ √∟

─ ₁⌂ ⅎ╩ ⇔⌂⅜╠ ╩ ⇔ ∆╢↓≤

⅜≢⅝╢⁹ 

ᵓ   

 ─ ≢ⱪכꜟ◓─╣∙╣⧵ ⇔√ ⌐≈™≡ ∕─ ⌐№

╢ ╩ ⇔ ™╩ ╠⅛⌐⇔≡™ↄ⁹∕⇔≡ ₈╟╡ ↄ─

⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢₉√╘⌐ ╩ ⌐∆═⅝⅛

∆═⅝⅛ ╩ ⇔ ≤⇔≡─ ╩ ⅎ

╩ ∫≡™ↄ⁹ 

⌂  ₃   ẽ  

 ↓╣╕≢─ ╩┤╡ ╢⁹ 

T ─ ─₈╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡

ↄ╣╢╟℮⌐ ↕∑≡™↑╣┌⁹₉≤™℮ ™╩ ↑

─╟℮⌂ ⌐ ╡ ╪≢ ╕⇔√⁹ 

╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢╟℮⌐

╩ ≡≡ ⇔╟℮⁹ 

│ ⌐≥↔ⱪכꜟ◓ ⇔√ ⌐≈™≡

⇔√™≤ ™╕∆⁹ 

 

 

 

₃↓╣╕≢ ╡ ╪≢

⅝√ ─ ╩

∆╢⁹ 
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 ⇔√ ╩ ∆╢⁹ 

T ╕∏│ ⱪכꜟ◓ ╩ ⌐ ⅝╕⇔╞℮⁹

∕⇔≡ ╛♃כ♦⌂℮╟─≤⅜ⱪכꜟ◓─╣∙╣⧵ ⅎ⌐╙

≤≠™≡ ╩ ≡≡™╢─⅛╩ ™⌐ ╖№™╕⇔

╞℮⁹∕⇔≡ ⅝√™↓≤╛ ⌂≥╩ⱷ⸗⇔≡⅔⅝╕⇔

╞℮⁹ 

C ─ⱪכꜟ◓─╣∙╣⧵₡ ╩ ╗⁹₢ 

T ∕╣│ ⌐≥↔ⱪכꜟ◓ ╩⇔╕⇔╞℮⁹ 

C A A◓ꜟכⱪ≢│ ₁⌂ ─ ╩ ⅎ√ №╢

Ᵽꜝfi☻╟ↄ ⇔√ ⅜╟™≤ ⅎ√⁹∕─√╘

─ ╩ ∏≈ ⇔√ ⅜ ⅛∫√ ─

╩ ╘⌐ ℮↓≤⌐⇔√⁹ ₁⌂ ╩ ⇔≡ ⇔√

⅜ ⅜ ⅜∫≡╟™≤ ∫√⅛╠⁹ 

C B B◓ꜟכⱪ≢│ ─ ™ ╩ ≠↑⇔≡

∕╣╠╩ ⌐ ∆╢↓≤╩ ⅎ╕⇔√⁹∕⇔≡ ≢

℮ ╙ ∞⅛╠ ⌐ ≢ ™∕℮⌂╙─╩ ↄ⇔

╕⇔√⁹▪fi◔כ♩⅛╠╙ ╛☻ⱳכ♠ ─ ╩ ∆

╢ ⅜ ⅛∫√⅛╠ ↓─ ⌐⇔╕⇔√⁹ 

C C C◓ꜟכⱪ≢│ ▪fi◔כ♩ ─ ⌐ ╩

⇔⌂™ ─ ╩ ↕∑√⁹∕⇔≡ ∕─ ⅜

⅛∫√ ♠כⱳ☻ה ╩ ↄ ∆

╢╟℮⌐⇔╕⇔√⁹ 

 ╟╡ ↄ─ ⌐ ⇔≡╙╠℮√╘⌐│ ⇔⌂™ ⅜

⇔™ ╩⌂╢═ↄ ∫√ ⅜™™≤ ™╕⇔√⁹ 

ההה ⅜ⱪכꜟ◓ ∆╢⁹  ההה

T ╛ │№╡╕∆⅛⁹ 

C B◓ꜟכⱪ─ ⌐≈™≡ ╦⌂™ ─ ⅜№∫

≡™™─⅛⌂⁹ 

C ╟╡ ↄ─ ⌐ ⇔≡╙╠℮↓≤╩ ⅎ√╠ ⌂╢═ↄ

√ↄ↕╪ ╡╠╣≡™╢ ─ ╛ ∆╢ ╩ ↄ

∫√ ⅜™™⅛╠ │ ╦⌂™ ─ ⅜№∫≡™™

≤ ℮⁹ 

 

 ∕╣∙╣─ ─ ⅎ⌐ ⇔ ╛

╩ →╢⁹ 

T ╙≤⌐⌂∫≡™╢ ⅎ─ ⅜ ∂≤ ⅎ╢◓ꜟכⱪ│

№╡╕∆⅛⁹ 

C ₡ ⅎ┌Ν₢ 

 C◓ꜟכⱪ≤ D◓ꜟכⱪ≤ E◓ꜟכⱪ│ ╩№╕╡ ╡⌂

₃╕∏│

╩ ⌐ ™

ⱪכꜟ◓─╣∙╣⧵

─ ⅎ╩ ⇔≡™

ↄ⁹ 

 

 

 

₃ ─ ⌐│ ╩

℮⅛∞↑≢⌂

ↄ ⌐♃כ♦─≤

≠™≡ ⅎ≡™╢─

⅛ ∕─ ⌐≈™

≡╙ ↕∑╢⁹ 

ⱪכꜟ◓─╣∙╣⧵₃

⅜≥─╟℮⌂ ≢

╩ ⇔≡

™╢─⅛╩ ⇔≡

™ↄ⁹ 

ἦₒ ₓ ꞉ה♩כ◦◒כ

ⱡכ♩  

◓ꜝⱨ⌂≥─ ⌂

♩כ◔fi▪╛♃כ♦

─ ╙╩♃כ♦⌂

≤⌐⇔≡

╩ ⅎ≡™╢⁹ 
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™ ─ ╩ ↕∑≡ ⅎ≡™╢⁹ 

 A◓ꜟכⱪ≤ B◓ꜟכⱪ│ ─ ™ ╩ ╘⌐

℮╟℮⌐⇔≡™╢⁹ 

T Γ╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢╟℮⌐Δ

≤™℮ ⌐ ⇔≡ ╘≡ ⅎ√ ≥∟╠─ ⅎ╩╟╡

↕∑≡™ↄ═⅝≢∆⅛⁹ 

C ≥∟╠╙ ⌂ ⅎ≢ ╕╠⌂™⅛╠ ─ ⅎ╩ √

∆ ⅎ⌐⇔≡™∫√╠╟™≤ ℮⁹ 

T ⌐≥─╟℮⌐ ⅎ≡™↑┌™™≢∆⅛⁹ 

C ₡ ╩╙≤⌐ ≢ ∆╢⁹₢ 

 

 ╩┤╡ ╡ ─ ⅎ╩⅛ↄ⁹ 

T ≢ ⅎ╩ ⇔ ∫≡ ╩≈ↄ∫≡⅝╕⇔√⁹

─ ─┤╡ ╡╩ ⅝╕⇔╞℮⁹ 

 

 

₃ ⌐ ∂≡ ◓ꜟ

≢ⱪכ ⇔ ℮

╩ ↑╢⁹ 

₃Γ╟╡ ↄ─ ⅜

╩כ♫כ◖

∆╢Δ≤™℮ ⌐

∫≡™╢⅛╩

℮⁹ 

₃ ≢ ≈⌐ ≢

⅝⌂™ │

╩ ≈╕√│ ≈⌐

╢⁹∕⇔≡

⌐ │≥─◓

─ⱪכꜟ ⅎ╩

∆╢─⅛ ╕√ ↓

─ ╩ ╡ ⅎ≡

™ↄ√╘─▪▬♦▪

⅜№╣┌ ∕─ ⅎ

╩ ⅛∑╢⁹ 

≢⅝√ ⌐

│ ⌂− ↓─

⅜╟™─⅛

─ ≢ ⅛∑

╢⁹ 

ἦₒ ₓ ⱡכ♩  

╩╙∫≡ ╟╡

╟™ ╩ ⅎ

√╡ ╪∞╡∆╢↓

≤⅜≢⅝≡™╢⁹ 

3.2.4.3 ╕≤╘ 

│ ─ ≢№╢⁹⇔√⅜∫≡  Γ╟╡ ↄ─ ⅜

╩כ♫כ◖ ⇔≡ↄ╣╢Δ≤™℮ ⌐ ⇔≡ ◓ꜝⱨ⌂≥─ fi▪╛♃כ♦⌂

─♩כ◔ ≡⇔⌐≥╙╩♃כ♦⌂ ≥─╟℮⌐ ≥╙√∟⅜ ⅎ≡™ↄ─⅛⌐≈™

≡ ╩ ⇔≡ ⌐ ╠⅛⌐⇔≡™↑╣┌≤ ⅎ≡™╢⁹ 
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3.2.5 ≤ ⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ⇔╟℮  

 

Ᵽfi◖◒    

 

│ ₈ ≤ ⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ⇔╟℮₉

≤™℮ ≢№╢⁹ ≤ ≢≤∫√▪fi◔כ♩ ╩ ⌐

≤ ⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ∆╢ ⌐ ─ⱪ

꜡☿☻⌐ ╩№≡ ⅛╠ ↕╣√ ╩ ⌐ ≢ ╩

∫≡™ↄ⁹╕√ ⌐₈ ≢╙ ↄ─ ⅜ ∆╢╟℮⌐₉≤™∫

√ ╩ ⇔ ∕─ ╙ ⌐≤∫≡ ₁≢№╢⁹ ─

─ ╩ ∆╢─⅛ ≤ ─ ≤ ─ ╩

∆╢─⅛≤™∫√₈ ╖ ↑₉₈ ↑₉╩ ⌐ ╩ ⇔≡⅔

⇔╖ ─ ┘╩ ╘√─⅛╩ ⌐⇔⌂⅜╠ ╩ ⇔ ≢

∆╢⁹ 

 

3.2.5.1 │∂╘⌐ ─  

│ ₈ ≤ ⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ⇔╟℮₉≢

╠⅜ ╘√▪fi◔כ♩ ₒ ₓ ≤▬fi♃ⱦꜙכ ₒ ₓo

ₓ ╩ ⌐ ≤ ⅜ ⇔╘╢ ┘ ≢╙ ↄ─ ⅜

∆╢ ┘≤ ⇔√⁹╕√ ♃כ♦ ∞↑≢│⌂ↄ ♃כ♦ ™╛

∟⌂≥ ╙ ⇔√™ ┘─ ≤⇔≡ ⅎ╠╣╢╟℮⌐⇔√⁹  

1 ⅜ ⇔≡⅛╠ ⅛ ⅜ ∟ ₁⌂ ≢ 1 ≤─ ╩ ∫≡⅝√⁹

╩ ⇔≡ ₈1 ─ │ ⅔ ↕╪ ⅔ ↕╪⌐ ╪≢╙╠∫≡ ⇔™₉₈

─ │ ╖ ⌐ ≤ ╪≢╙™™≢∆⅛₉⌂≥ ≤ ─ ⅜

╕∫≡™╢↓≤⅜╦⅛∫√⁹↕╠⌐ ⅛╠₈ ⌐ ┘√™₉₈⅔ ⇔╖ ╩⇔√

™₉≤™℮ ⅜ ⅜╡ ≤ ─ ╩╟╡ ╘╢√╘─ ─⅔ ⇔╖

╩ ∆╢↓≤⌐⇔√⁹  

ₒ ה ─ ⅔ ⇔╖ ₓ  

╘№≡ ₈ ≤ ─╖╪⌂⅜ ⇔╘╢ ┘╩⇔╟℮₉  

19   ⌂⇔ 

∫ ⱱכꜟ ≥↓≢╙  

1        

 

3.2.5.2 ⇔√ ─ ─  

∆╢ⱪ꜡☿☻  

ⱪ꜡☿☻ ─℮∟ ה P4 ⌐ ╩№≡ ╩ ⇔≡⅔ ⇔╖

─ ┘╩ ╘√─⅛╩ ⌐⇔⌂⅜╠ ╩ ⇔ ⌐⅔™≡ ≤

⅜ ⇔╘╢⅔ ⇔╖ ─ ┘≤⇔≡ ≢╙ ↄ─ ⅜ ∆╢ ┘╩

⇔ ∆╢ ─ ╩ ∆⁹  
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♃▬ⱪ 

─ ♃▬ⱪ│ . ⱪ꜡☿☻ ≢№╢≤ ⅎ╢⁹ ≤ ⅜

⇔╘╢⅔ ⇔╖ ≢╛╡√™ ┘▪fi◔כ♩ ╩ ⌐ ≥─╟℮⌐ ┘╩ ∆

╢⅛╩ ⅎ ╩ ╩∆╢⁹▪fi◔כ♩ ╩ ⌐ ↕╣√ ─

─ⱪ꜡☿☻╩ ⌐∆╢⁹ 

 

≢│ ≤ ⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ⌐ ∆╢≤™

∫√ ≢№╢⁹ ≤ ⅛╠ ⌐≤∫√▪fi◔כ♩ ╩ ⌐ ≥─╟℮

⌐ ┘╩ ∆╢─⅛╩ ⅛╠ ↕╣√ ╩ ⌐ ⇔≡™ↄ⁹╕√ ╘

≡⅝√ ≤⇔≡ ₒ ₓ₈ ╩ ╖ ∫≡ ⅛╢ ₉ ₒ ₓ₈

⌂ ₉ ₒ ₓ₈ ─ ₉─ ≢ ∆╢⁹ ┘╩ ∆╢

─ ≤⇔≡ ─╖─ ╙™╣┌ ⌐ ╩ ↑√╡

⌐ ╩ ↑√╡∆╢ ╙ ↕╣╢⁹ ⌐ ♪♇☺Ⱳכꜟ─ 1

─ ⅜ 1 ≤ 6 ≤╙⌐ ™↓≤⅛╠ ₈♪♇☺Ⱳכꜟ⌐⇔√╠╟™─≢│⌂

™⅛₉≤ ⅜ ™√⁹ 

⅜ ∆╢↓≤⅜ ↕╣╢ │ ≢№╢⁹ 

ₒ ₓ ♪♇☺Ⱳכꜟ  

38 34 ≤ ─ ⅜ ™√╘⁹  

ₒ ₓ ⅔⌐↔∫↓  

♪♇☺Ⱳכꜟ 72 ≤ ⅔⌐↔∫↓ 50 ≤ ≤ ⅜№╢

↑≥ ─▪fi◔כ♩ ─∕─ ⌐≥╤↑™ 30 ≤№╢⁹≥╤↑™╩⅔⌐↔

∫↓ ≤ ⅎ╢≤ ≥╤↑™ 30 ≤⅔⌐↔∫↓ 50 ≢ ╦∑≡ 80 ∞⅛╠⁹ 

ₒ ₓ ♪♇☺Ⱳכꜟ ≤  

38 34 ≤ ─ ⅜ ™√╘⁹№≤ ─▬

fi♃ⱦꜙכ ╟╡ ∆ↄ∆ↄ─ ⅜ 1 │♪♇☺Ⱳכꜟ≢╟ↄ ╪≢™╢≤

∫≡™√⅛╠⁹  

ₒ ₓ ⅔⌐↔∫↓ ≤ ≤  

♪♇☺Ⱳכꜟ─ ⅜ ™↑≥ ╩ ╢≤ ♪♇☺Ⱳכꜟ │ ─

⅜≢╢ ◐ꜗ♇♅≢⅝⌂™ ╙™╢≤™℮ ⅛╠╛╘√ ⅜™™⁹ ≢╙Ⱳ

⅜ꜟכ ™≤ ⅎ≡™╢ ╙™╢⁹  

ₒ ₓ ⅔⌐↔∫↓ ≤ ≤  

╩ ≡ 1 2 ─ ╖ ↑╩⇔≡ ⇔≡™╢⁹ 1

é 2 é 3 é ⁹1 ─ ┘≢ ⅜ ™─│♪♇

☺Ⱳכꜟ 186 ⁹6 ─ ┘≢ ⅜ ™─│ ⅔⌐↔∫↓ 168 ⁹ ≤

─Ⱳכꜟ⅜ ™╛♪♇☺Ⱳכꜟ∞≤ ─ ⅜ ≡⇔╕℮⌂≥─ ⅛╠⅔⌐

↔∫↓⅜ ™⁹  

∆╢  

ᵑ ╛◓ꜝⱨ 
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≤ ⅜ ⇔╘╢⅔ ⇔╖ ≢╛╡√™ ┘ ≤ ╩ ≤

⇔√▪fi◔כ♩ ╩ ⌐╕≤╘ ≤⇔√⁹╕√ ╩ ⅛⇔

┘─ ╩ ◓ꜝⱨ≢ ⇔√ ╙ ╠╣√⁹ 

ᵒ▪fi◔כ♩ 

↑─▪fi◔כ♩ ≤ ↑─▪fi◔כ♩ ╩ ⇔ ⅔ ⇔╖

≢╛╡√™ ┘─ ╩ ⇔√⁹ ─▪fi◔כ♩│ ⁹ ─

▪fi◔כ♩│ ≤ ⁹╕√ ∕╣∙╣ ╩ ↄ ╩ ↑ ▪fi◔

 ⁹√∫≥╩♩כ

ᵓ ╖ ↑ ↑ 

 ≤ ─≥∟╠⌐ ╖ ↑╩∆╢─⅛ ╕√ ╩≥

─╟℮⌐ ℮⅛⌂≥ ⌐╟╢ ╩ ™≡ ╩ ∆╢⁹ 

ᵔ ─  

ₒ ₓ₈ ╩ ╖ ∫≡ ⅛╢ ₉ ₒ ₓ₈ ⌂ ₉ ₒ

ₓ₈ ─ ₉─ ≢ ∆╢⁹ 

 

ᵑ ─  

ה ⅛╠ ─ ╩ ╖ ╡ ≤ ⅜ ⇔╘╢ ┘╩ ⅎ╢↓≤⅜≢⅝

╢⁹ 

ה ╩ ⇔≡ ┘╩ ⇔√─⅛ ─ ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

ᵒ ─  

─ ⌂ ≤ ↕╣╢ ─  
ẽ ─ ┼─ ה ≤

 

1)  

 

 

 

 

 

 

 

 

 

 

 

 

2)  

 

 

─ ה  

↓╣╕≢⌐ 1 ≤─ ⅔

╖ ♥☻♩─ ⌂≥

╩⇔≡⅝╕⇔√⁹↓╣⅛╠╙ 1 ≤

ↄ⇔≡™⅝√™≤ ∫≡™╕∆⁹ 

│ ─╖╪⌂⅜ ╘≡⅝√

╩ ⌐ 1 ≤ 6 ⅜ ⇔╘╢⅔

⇔╖ ─ ┘╩ ╘√™≤ ™╕∆⁹ 

 

 

 

 

 

─ ┘ ↕╣╢  

1 ≤ 6 ⅜ ⇔╘╢⅔ ⇔╖ ⌂─

≢ ≢╙ ↄ─ ⅜ ∆╢╟℮⌐

ẽ ≤ ─╖╪⌂⅜ ⇔╘

╢ ┘ ≢╙ ↄ─ ⅜ ⇔

╘╢ ┘≢№╢↓≤╩ ∆╢⁹

⅔ ⇔╖ ─ ╙ ∆╢⁹  

ẽ1 ≥ⱪכꜟ◓ 2 ⱪכꜟ◓

─ ⅜ⱪכꜟ◓─ ╘≡⅝

√ ≢№╢ ╩ ⇔

╩ ℮ₒ ₓ ₒ ₓ

⅜≥╪⌂ ≢№╢⅛⌂≥╩

∆╢⁹ 

 

 

 

 

ẽ⅔ ⇔╖ ≢╛╢ ┘─ ⌐ ∆

╢ ⅜№∫√ ⌐│

ἶ₴ȆȚǱǮ ȈǭǔǦ ḸșḨǲ  

₴ ǯ ₴ Ǔ ǞȈȒ Ǻș ȈȏǍƳ 
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3  

 

 

 

 

 

 

 

 

 

 

 

 

┘╩ ╘╢⌐│ ≥℮⇔√╠╟™≢⇔╞℮

⅛⁹ 

─ ╩ ∆╢⁹ 

⅜ ⇔╘√ ⅜™™─≢ 1 ≤ 6

─ ─ ╩ ∆╢⁹ 

♪♇☺Ⱳכꜟ─ 1 ─ ⅜ 1 ≤ 6

≤╙⌐ ™↓≤⅛╠ ♪♇☺Ⱳכꜟ⌐⇔

√╠╟™─≢│⌂™⅛⁹ 

♪♇☺Ⱳכꜟ⅜ ⌂ ╙™╢⅛╠╛╘√

╒℮⅜™™⁹ 

─ ╙ √ ⅜™™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─  

╩ ⌐⇔≡ ┘╩ ╘√™≤

™╕∆⁹≥─ ┘⌐ ╘√╠╟™≢⇔╞℮

⅛⁹ 

ₒ ₓ 

♪♇☺Ⱳכꜟₒ ─╖ₓ 

38 34 ≤ ─

⅜ ™√╘⁹ 

ₒ ₓ 

⅔⌐↔∫↓ₒ ─╖ₓ 

♪♇☺Ⱳכꜟ 72 ≤ ⅔⌐↔

∫↓ 50 ≤ ≤ ⅜№╢↑≥

─▪fi◔כ♩ ─∕─ ⌐≥╤↑

≢ ≢⅝╣┌╟™≤ ⅎ╢⁹  

 

 

 

 

 

⌐≈™≡  

ₒ ₓ ⅛╠ ╖ ∫≡╦⅛╢

╙ ╗  

ₒ ₓ▬fi♃ⱦꜙכ⇔≡ ™√↓≤  

ₒ ₓ ─ ה

─ ⌂≥  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

< ⌐ ∆╢ > 

ẽ ┘╩ ⇔√ │ ─

╩ ↕∑≡ ⅎ╢╟℮⌐ ∆⁹  

 

< ⌐ ∆╢ > 

ẽ ≈─ ⅛╠ ─ ╩ ╖

∫≡™╢↓≤╩ ⇔≈≈╙

─ ⅛╠╙ ≠↑╠╣╢↓

≤│⌂™⅛≤ ∆⁹  

 

 

ẽ ≈─ ∞↑≢│⌂ↄ ─

 ₴

˲ ˲ ˲

23 35 26
38 26 20

̱ 23 ̱ 23 ̱ 38
ֻ 84 ֻ 84 ֻ 84

₴

˲ ˲ ˲

27 37 13
34 20 23

̀ 16 ̀ 20 ̀ 41
ֻ 77 ֻ 77 ֻ 77

̜ ό

0₁ ₁ ₁

0₁ 1₁ ₁

̀ 30˲ 6˲ 16˲ ὔ 3˲ 9˲ 3˲

ʢ 8˲ 6˲ ̟ 2˲ 7˲ Ѧ 2˲ 6˲

ʝ₴ Ẇ

ʝ₴ ὙК

─ ╖ ≢ ∫√ ┘

1 ♪♇☺Ⱳכꜟ

2 ≥╤↑™

3 ◐♇◒ⱬכ☻

4 ⅔⌐⁸ ⅔⌐⌂≥─ ↔∫↓

5 כ◌♇◘

─ ╖ ≢ ∫√ ┘

1 ≥╤↑™

2 ⅔⌐⁸ ⅔⌐⌂≥─ ↔∫↓

3 ♪♇☺Ⱳכꜟ

4 ◗ⱶ ┘

5 ⌂╦

Web
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™ 30 ≤№╢⁹≥╤↑™╩⅔⌐↔∫↓ ≤

ⅎ╢≤ ≥╤↑™ 30 ≤⅔⌐↔∫↓ 50

≢ ╦∑≡ 80 ∞⅛╠⁹ 

ₒ ₓ 

♪♇☺Ⱳכꜟₒ ≤ ₓ 

1 38 6 34 ≤ ─

⅜ ™√╘⁹№≤ ₒ ₓ▬fi♃

ⱦꜙכ ╟╡ ∆ↄ∆ↄ─ ⅜ 1

│♪♇☺Ⱳכꜟ≢╟ↄ ╪≢™╢≤ ∫≡

™√⅛╠⁹ 

ₒ ₓ 

⅔⌐↔∫↓ ₒ ≤ ≤ ₓ 

♪♇☺Ⱳכꜟ─ ⅜ ™↑≥ ₒ ₓ

╩ ╢≤ ♪♇☺Ⱳכꜟ │ ─ ⅜≢╢

◐ꜗ♇♅≢⅝⌂™ ╙™╢≤™℮ ⅛╠

╛╘√ ⅜™™⁹ ≢╙Ⱳכꜟ⅜ ™

≤ ⅎ≡™╢ ╙™╢⁹ 

ₒ ₓ 

⅔⌐↔∫↓ ₒ ≤ ≤ ₓ 

ₒ ₓ╩ ≡ 1 2 ─

╖ ↑╩⇔≡ ⇔≡™╢⁹ 1

Ν 2 Ν 3 Ν

⁹1 ─ ┘≢ ⅜ ™─│ ♪♇

☺Ⱳכꜟ 186 ⁹6 ─ ┘≢ ⅜

™─│ ⅔⌐↔∫↓ 168 ⁹o ₓo

ₓ─Ⱳכꜟ⅜ ™╛♪♇☺Ⱳכꜟ∞≤

─ ⅜ ≡⇔╕℮⌂≥─ ⅛╠⅔⌐↔

∫↓⅜ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ⌐ ┘╩ ╘╢╟℮⌐↕

∑╢⁹ 

ẽ ╩ ╖ ╢─⅜ ⌂ ⅜

ↄ™╢√╘ ₒ ₓ│

⌐╙◓ꜝⱨ╩ ∆╢⁹  

 

Ợₒ ₓ ≤ ⅜ ⇔╘╢

┘╩ ╘╢√╘⌐ ⅛╠

⌂ ╩ ╖ ╢↓≤⅜≢⅝≡

™╢⁹ₒ ╗↓≤ₓ ꞉כ◦◒כ

ה♩  

 

 

 

ẽ ╩∆╢ ⌐│ ↑⌂

≥⇔≡╙╟™≤ ∆⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

< ╖≤╢ > 

⇔√™ ┘─ ╩

⌐∆╢√╘⌐ ─

╩ ↑≡ ╖ ╢⁹ 

ᵑ ╩╟╗ ♃כ♦ה

⌂≥  

Ҝ♦כ♃ ⅛╠╦⅛╢

↓≤╩ ⌐∆╢⁹  

< ⌐╟╢ ╖ ↑> 

23 69 35 70 26 26
38 114 26 52 20 20

27 81 37 74 13 13
34 102 20 40 23 23
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4)  

 

 

 

 

 

5)  

 

 

 

 

 

 

 

 

6)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱪכꜟ◓  

⌂≥╩≥─╟℮⌐ ∫√─⅛⌐≈

™≡ ⇔≡™⅝╕∆⁹ 

╩ ⇔≡⅝╘√⅛ ⇔√  

 

 

 

⌂≥╩≥─╟℮⌐ ∫√─⅛⌐≈

™≡ ⇔≡™⅝╕∆⁹ 

╩ ⇔≡⅝╘√⅛ ⇔√  

 

 

 

 

 

ה╘≥╕ ╡ ╡ ה  

│ ⌐╙ ─ ╩ ⌐

╙ ⇔≡™⅝╕⇔√⁹ ⌐│ ⌐

∆╢⌂≥ ⌐ ╖≠↑╩

⇔≡ ∫≡™╢ ╙™╕⇔√⁹

─ ⅎ ╩⇔≡™╢ ╙™╕⇔√⁹ ─

╩ ╡ ∫≡ ╩ ⅝╕⇔╞

℮⁹ 

─ ™ ≤⇔≡

╩≈↑╢↓≤≢ ╩≈↑╢↓≤⅜≢⅝√⁹

╖ ↑  

╩ ∆╢⅛⌐╟∫≡ ┘⅜ ╦∫≡

ↄ╢⁹ 

≢ ↄ─ ⅜ ∆╢╟℮⌐∆╢√╘

⌐│ 1 ─ ™╙ 6 ─ ™╙ ⅎ⌂

™≤™↑⌂™─≢ ⇔⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

ⱪכꜟ◓> ─ > 

ᵑ ≢ ∞∟─ ⅎ ꞉כ◦◒כ

♩ ╩ ╖ ╡ ⅜ ⌐⌂

∫≡™╢╙─╩ ≢ ╗⁹  

ᵒ◓ꜟכⱪ≢ ⇔√™ ┘╩

⇔ ∆╢⁹ ⅛╠ ╖

∫√ ⌂≥╩ ⌐ ─ ™╛

∟╙ ─ ⅎ≤⇔≡ ⅎ≡

╟™⁹  

ẽ◓ꜟכⱪ ╕√│ ≢

ᵑ ⇔√™ ┘ ᵒ

≤⌂╢ ╙ ₈ ủ⌐ủủ

≤ ™≡№╢⅛╠ ⇔√ ⅜╟

™₉⌂≥ ⅜ ╖ ∫√↓≤╩

∆╢⁹  

ẽ ┘╩ ∆╢ │ ─

ᵑ ᵓ ╩ ≠↑ ⌐

∆╢⁹ 

ה ─ ╩ ⇔≡ ─ ⅎ

─ ⌐≈™≡ ↕∑╢⁹  

ẽ ≤⌂╢ ╩ ⌐⇔⌂⅜

╠ ⱪכꜟ◓ ─ ┘╩

∆╢╟℮ ∆⁹  

ẽ◓ꜟכⱪ ≢ ⇔√ ⌐│ ◓

ⱪכꜟ ꞉כ◦◒כ♩⌐╕≤

╘≡™ↄ╟℮⌐≤ ∆⁹  

ẽ◓ꜟכⱪ ─ │

≤⌂╢ ⅜ ⌐⌂∫≡™╢⅛

⇔ ∆╢⁹  

Ợₒ ₓ ┘─▪fi◔כ♩ ╛▬

fi♃ⱦꜙכ≢ ™√↓≤ ╛

⌂≥─ ⅛╠ ╖ ∫√↓

≤╛ ─ ⅎ╩ ™≡ ─

₄ ─ ₅  

ה ╩ ⇔≡ ⇔√

⅛⌐≈™≡ ∆╢⁹  

ה ╩ ⌐

∫≡╟™⅛⌐≈™≡╙ ∆

╢⁹ ╖ ↑  
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ⅎ╩ →╢↓≤⅜≢⅝≡™╢⁹

ₒ ╗↓≤ₓ כ◦◒כ꞉ה

♩  

₄ ╡ ╡─ ₅  

ה ┘╩ ⇔√ ⌐ ⌂╡

─ ╩╙∫≡ ≢

⅝√⅛⁹ ─ ╖ ↑

⌂≥  

ה ∕╣∙╣─

╩ ⅎ≡ ┘╩ ╘╢╟

™ ╩ ≈↑╠╣√⅛⁹  
 

 

3.2.5.3 ─ ┘ ─╖  

≢─ ≢│ ⌐ ┘─ ≤⇔≡♪♇☺Ⱳכꜟ⅜ ⅛

∫√⅜ ⱪכꜟ◓ ─ ⌐│ ⅔⌐↔∫↓ ┼≤ ∆╢ ⅜ ↄ ╠╣√⁹∕

─ ≤⇔≡ ▪fi◔כ♩ ∞↑╩ ╢≤ ♪♇☺Ⱳכꜟ─ ⅜ ™╟℮⌐ ⅎ

╢⁹⇔⅛⇔ 1 ╛ 2 ╩ ⇔≡ ⅎ╢ ╖ ↑ ⅛╠ 1

│♪♇☺Ⱳכꜟ─ 186 ⅜ ™ ≢ 6 │⅔⌐↔∫↓─ 168 ⅜ ™

∞≤™℮↓≤⅜╦⅛∫√⁹  

∕─↓≤⅛╠╙ 1 ≤ 6 ─╖╪⌂⅜ ⇔╘╢ ┘╩ ∆╢≤™℮ ╩

⌐ ╣ ♪♇☺Ⱳכꜟ≢│⌂™ ┘╙ ⅎ≡™ↄ ╩ ∆↓≤⅜≢⅝√⁹

↓─ ™╩ ⇔≡ ⅛╠ ♪♇☺Ⱳכꜟ≤ ⅎ≡™√ ⅛╠₈1

│ ╟╡ ─ ⅜ ™⁹1 │ 10 ≢ 18 ∞⅛╠⁹2 3 ╙

∂ↄ╠™₉≤™℮ ⅜ ╠╣√⁹4 ⅛╠─ 1 ≤─ ╛▬fi♃ⱦꜙכ ╩

⇔≡ ╠╣√ ≢№∫√⁹↓─ ─ ⌐ ↕∑≡₈ₒ ₓ⅛╠ 1

─ │⅔⌐↔∫↓ ⅜ ⅝∞⅛╠ ⅔⌐↔∫↓─ ⅜™™╪∂╚⌂™⅛⌂₉≤™

℮ ╙ ╠╣√⁹∕─

⅜ ╖ ₈1 │

Ⱳכꜟ⅜ ™≤ ∫≡™

√₉╛₈♪♇☺Ⱳכꜟ 6

⅜ ∆╢─│ ⇔╘

⌂™₉⌂≥⅛╠ ∆╢

┘│⅔⌐↔∫↓ ⌐

⅜ ╠╣╢ ≢№

∫√⁹∕↓≢ ⅜₈⅔

⌐↔∫↓ │™™≤ ℮↑

≥ ♪♇☺Ⱳכꜟ╩ ⇔

≡™╢ ╙ ™⅛╠ Ⱳכ

ꜟ │≥℮ ₉≤ ⇔√⁹

 

 ┼─  
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∕─ ⌐ ⇔≡ ₈™™⌡⁹Ⱳכꜟ ╙ ╣╟℮ ₉≤™℮╟℮⌐ ⅜ ╪≢

™⅝ ₈Ⱳכꜟ ₉≤₈ ≈⌂⅞ ₉╩ 1 ─ ⌐ ∆╢↓≤⌐⌂∫√⁹₈

≈⌂⅞ ₉⌐ ⇔√ │ ₒ ₓ2 ─ ⌐ ∆╢▬fi♃ⱦꜙכ≢ ₈

─ 2 ⅜ 1 ─ ⌐ ╡ ⅜∫≡™√ ┘ ⅝∕℮⌂ ┘│ ≢∆⅛₉─ ⅎ

─ ⌐ ≈⌂⅞ ⅜ ∫√↓≤⅜№∫√≤™℮ ⅛╠≢№∫√⁹╕√ ₈ ≈

⌂⅞ ₉│ 1 ≤ 6 ─Ɑ▪≢╛╢↓≤≢ ╙∫≤ ↄ⌂╣╢ ≢⅝╢≤

™∫√ ⅛╠ ⇔√⁹ ◒▬☼╙₈ ╩╙∫≤ ⅝⌐⌂∫≡╒⇔™₉≤™℮

™⅛╠ 3 ∆╢↓≤⌐⌂∫√⁹  

 

3.2.5.4 ╕≤╘ ≤  

 

╠⅜ כꜙfi♃ⱦ▬╛♩כ◔fi▪╩♃כ♦⌂ ╩ ⌐ ╘ ⅔ ⇔╖ ─

┘╩ ╘╢≤™∫√ ╩♃כ♦⁹√⅝≢⅜≥↓╢∆╩ ∆╢ ⌐│ ◓

ꜝⱨ╛ ◓ꜝⱨ ⌐╕≤╘╢ ⅜ ╠╣ ≢ ⇔√↓≤⅜ ⅛∆↓≤⅜≢

⅝≡™√⁹╕√ ♃כ♦⌂ ▪fi◔כ♩ ∞↑≢│⌂ↄ ♃כ♦⌂ ▬

fi♃ⱦꜙכ⌂≥ ╙ ↑≡ ∆╢ ╙ ╠╣√⁹ ╩♃כ♦ ℮ ⌐│

1 é3 2 é2 ⌂≥≤ ⌐╟╢ ╖ ↑╩∆╢ ╙™╢↓

≤⅜╦⅛∫√⁹  

 

▪fi◔כ♩─ ╡ ╛ │ ⌐ ⅎ↕∑ ⌐ ⇔⌂™╕╕ ⇔√⁹

≤≤╙⌐ ─√╘⌐ ╩ ∆╢√╘─▪fi◔כ♩ ⅛╩ ⌐∆╢ ⅜№

∫√⁹ ♃כ♦ ▬fi♃ⱦꜙכ⇔√ ⅜ ⌐№∫√↓≤⅛╠ ╩╟╡

∆╢ ╙№∫√⁹╕√ ⅔ ⇔╖ ≤™℮ ⌐≤∫≡╟╡ ⌂ ≢№∫√

√╘ ↄ⌂≥↓╢╕≤≥⌐↑∞♃כ♦√╣╠╘ ╠─ ™╛ ⌂≥╩

⌐ ⇔≡⇔╕℮ ╙ ╠╣√⁹  
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ₒ ₓ  

 ₴

˲ ˲ ˲

23 35 26
38 26 20

̱ 23 ̱ 23 ̱ 38
ֻ 84 ֻ 84 ֻ 84

₴

˲ ˲ ˲

27 37 13
34 20 23

̀ 16 ̀ 20 ̀ 41
ֻ 77 ֻ 77 ֻ 77

̜ ό

0₁ ₁ ₁

0₁ 1₁ ₁

̀ 30˲ 6˲ 16˲ ὔ 3˲ 9˲ 3˲

ʢ 8˲ 6˲ ̟ 2˲ 7˲ Ѧ 2˲ 6˲

ʝ₴ Ẇ

ʝ₴ ὙК

─ ╖ ≢ ∫√ ┘

1 ♪♇☺Ⱳכꜟ

2 ≥╤↑™

3 ◐♇◒ⱬכ☻

4 ⅔⌐⁸ ⅔⌐⌂≥─ ↔∫↓

5 כ◌♇◘

─ ╖ ≢ ∫√ ┘

1 ≥╤↑™

2 ⅔⌐⁸ ⅔⌐⌂≥─ ↔∫↓

3 ♪♇☺Ⱳכꜟ

4 ◗ⱶ ┘

5 ⌂╦

Web
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3.2.6 ⅔╦╡⌐ 

 ≢│ ⌐ ≠ↄ ⌐⅔↑╢ ─ ≈─ ┘

≈─ ⌐≈™≡ ⇔√⁹↓╣╠─ ≤ ⸗♦ꜟ╩ ∂≡ ─ ╩

∆╢≤≤╙⌐ ₈ ₉⌐ ∆╢ ╩ ╢↓≤⅜ ≢№∫√⁹ 

₈ ⌐ ↓℮₉≢│ ₁⌂ ⌐╙≤≠ↄ ⅜ ⅎ╠╣╢ ⌐

⇔≡ ╠≢ ╩ ⇔ ∕─ ⌐№╢ ╩ ⇔⌂⅜╠ ⌐

─ ╩ ∫√⁹↓╣⌐│ ─ ╡ ≤⇔≡─ ⅜ ≤⌂╢↓≤

⅜ ╠⅛≤⌂∫√⁹∆⌂╦∟ ₈╟╡╟™ ⅝ ≤│ ⅛₉╩ ™ ╛

⌂≥≤™∫√ ⌂ ╩ ∆╢↓≤╛ ↕╣√ ⌐≈™≡

─ⱷꜞ♇♩╛♦ⱷꜞ♇♩╩ ™ ⌐ ↕∑╢↓≤≤ ⇔≡ ─▪▬♦▫▪⌐

≈⌂→╢↓≤⌂≥≢№╢⁹ ─ ─ ⌐⅔™≡│ ↓─╟℮⌂

─ ⌂ ─ ⅜ ⌐⌂╢≤ ⅎ╟℮⁹ 

₈╖╪⌂⅜ ⱶכ♅⌐℮╟╢⅝≢ ↑╩⇔╟℮₉≢│ №╠⅛∂╘ ≢ ╩

⇔√ ≢ ∕╣⌐ ╠⇔≡ ⱶכ♅─≈ ↑╩ ∆╢ ╩ ⅛ ⇔√⁹↓╣╠

⌐╟╡ ⌐ ⇔ⱨ○♪כ꜠♩╩ ╘ ╩ ∆╢ ≢─∕─ ⌐

ↄ↓≤⌂≥⅜ ↕╣√⁹ 

₈ ╩ ⇔╟℮₉│ ╩ ∫≡™⌂™ ─ ≢№╢⁹⇔√⅜

∫≡  Γ╟╡ ↄ─ ⅜ ╩כ♫כ◖ ⇔≡ↄ╣╢Δ≤™℮ ⌐ ⇔≡

◓ꜝⱨ⌂≥─ ─♩כ◔fi▪╛♃כ♦⌂ ≡⇔⌐≥╙╩♃כ♦⌂ ≥─╟℮⌐ ≥╙

√∟⅜ ⅎ≡™ↄ─⅛⌐≈™≡ ╩ ⇔≡ ⌐ ╠⅛⌐⇔⅝√™⁹ 

₈ ≤ ⅜ ⇔╘╢⅔ ⇔╖ ─ ┘╩ ⇔╟℮₉≢│ ╩♃כ♦ ∆╢

⌐│ ◓ꜝⱨ╛ ◓ꜝⱨ ⌐╕≤╘╢ ⅜ ╠╣ ≢ ⇔√↓≤⅜ ⅛∆

↓≤⅜≢⅝≡™√⁹↕╠⌐ ♃כ♦⌂ ▪fi◔כ♩ ∞↑≢│⌂ↄ כ♦⌂

♃ ▬fi♃ⱦꜙכ⌂≥ ╙ ↑≡ ∆╢ ╙ ╠╣√⁹ ╩♃כ♦ ℮ ⌐

│ ⌐ ≠™≡ 1 Ν3 2 Ν2 ⌂≥≤ ⌐╟╢ ╖ ↑╩

∆╢ ╙™╢↓≤⅜╦⅛∫√⁹ ≤⇔≡ ▪fi◔כ♩─ ╡ ╛ │ ⌐ ⅎ↕

∑ ⌐ ⇔⌂™╕╕ ⇔√⁹ ≤≤╙⌐ ─√╘⌐ ╩ ∆╢√╘─▪fi

♩כ◔ ⅛╩ ⌐∆╢ ⅜№∫√⁹╕√ ⅔ ⇔╖ ≤™℮ ⌐≤∫≡╟╡

⌂ ≢№∫√√╘ ↄ⌂≥↓╢╕≤≥⌐↑∞♃כ♦√╣╠╘ ╠─ ™╛

⌂≥⅜ ↄ ⇔≡⇔╕™ ↄ⌂│≢♃כ♦ ─╖╩ ⌐ ⇔≡⇔╕℮

╙ ╠╣√⁹↓─╟℮⌂↓≤⅛╠╙ ─ ⅝⅛↑╛ ╡╩№╠⅛∂╘ ⇔⌂⅜

╠ ─ ⌐╟∫≡ ≢⅝╢ ⅜ ╘╠╣ ∕─ ─ ⇔ ─ ⇔↕╙ ╠

⅛≤⌂∫√⁹ 

 ≈─ ⅛╠ ╠╣√ ╩ ⌐ ╩ ⌡ ⇔√ ─

≢◌ꜞ◐ꜙꜝⱶ ≢⅝╢╟℮ ╩ ⌡≡™⅝√™≤ ⅎ╢⁹ 

 

ה  

2018 ⌐⅔↑╢ ⌐ ≠ↄ ⌐ ∆

╢ - ─ ╖⌐ ∆╢ - 6

19-26  
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2018 ⌐ ≠ↄ √⌂ ≤⇔≡─ ─

ה ה ⌐ ╩№≡≡ 6

27-34  

2018 ⌐ ≠ↄ ⌐

⅔↑╢ ≤ ⸗♦ꜟ─ 6 41-48  

2019 ⌐ ≠ↄ ⌐⅔

↑╢ ≤ - ─₈ ₉⌐ ≠™√ ⌐ ╩ ≡≡-

7 133-140  

2019 ⌐ ≠ↄ ⌐⅔↑╢

≤ - ⌐⅔↑╢₈ ₉─ ⌐ ╩№≡≡-

7 141-148  

2014 ⌐⅔↑╢ⱪ꜡☿☻ ≤ -

2 65-72  
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3  ⌐⅔↑╢ ≤ ⸗♦ꜟ 

 

   

   

   

   

   

│ ─ ™ ─ ⅛╠ ╩ ⇔ ╩ ∆╢

√╘─╟╡╟™ ◦☻♥ⱶ╩ ⅎ╢╙─≢№╢⁹ (P0) (P1) 

┘ ה (P4)⌐ ╩ ≡ ⱪ꜡☿☻ ─ ≤⇔≡ ↑

╠╣╢⁹ ─ ⅛╠ ─ ⅎ≤─ ╩ ⇔≡ ╡ ╠∑╢↓≤⌐╟╡

⌂ ⌐ ™√╡ ╩ ⇔√ ╩ ⅎ√╡∆╢ ╛

₈ ₉≤₈ ─ ₉≤™℮ ≈─ ⅜⌂⇔ⱨ○♪כ꜠♩╩

╠╟╡╟™ ╩ ⅎ╢ ⅜ ╠╣√⁹↓─╟℮⌂ ╩ ⇔≡

─ ╩ ∆╢ ╩ ⌐ ↑╢↓≤⅜≢⅝╢↓≤⅜ ↕╣√⁹ 

 

3. 3.1  │∂╘⌐ 

WG≢│ ╩ ∆╢⌐ √╡ ─ 3 ╩ ⇔≡ ╩ ╘√⁹ 

 

ᵑ ⌐⅔↑╢ ╩ ∆╢↓≤⅜ ↕╣╢ ≢№╢↓≤⁹ 

ᵒ ⌂ ⅜ ∆╢ ⌐⅔™≡ ╩╟╡ ⇔√ ≢ ∕─

⌐ ≠ↄ ╩∆╢╟℮⌐ ╗↓≤⁹ 

ᵓ ᵒ⌐⅔↑╢ ─ ╛ ╩ ≤─ ╩ ⇔≡ ╡ ╡ ∕╣╠╩

⇔≡ ⅎ ⌐ ⅎ╢⌂≥⇔≡ ≤ ⇔≡ ╩ ⇔√╡

√⌂ ╩ ⇔√╡∆╢ⱪ꜡☿☻╩ ╡ ╣╢↓≤⁹ 

 

⌐ ≠ↄ ╩ ⌐ ⅎ╢≤ ⅛╠

┼≤ ⅜ ⅜∫≡™ↄ⌐≈╣≡ ╛ ⌂≥⅜ ⇔≡™ↄ│∏≢№╢⁹

∕─╟℮⌐ ⅎ√≤⅝ ─ᵑ ᵒ ᵓ│ ≤ ─ ⌐ ↄ

─ ≤ ⸗♦ꜟ⅜≥℮№╢═⅝⅛╩ ⇔√╙─≢№╢⁹ 

ᵑ⌐≈™≡│ ─ ≢ ™╢ ⌐ ⇔√≤⅝⌐ ה ה ⌐⅔

↑╢ ה ─ ╩ ╕ⅎ√ ⌂ ╕╡╩ ⇔ ⌐┤↕╦⇔™

╩ ™╢↓≤⅜ ╕⇔™≤ ⅎ ⇔√╙─≢№╢⁹ᵒ⌐≈™≡│ ⅎ┌ №╢

⌐ ≠ↄ ⌐⅔™≡ ≤⌂╢ │ ⅛╩ ↕∑╢↓≤⌐╟╡

╩ ⌂ ≢ ⅎ ╠ ╩ ∆╢↓≤⅜≢⅝╢╟℮⌐⌂╢↓≤

╩ ⇔≡™╢⁹ᵓ⌐≈™≡│ ≢│ ─ ⌐≈™≡ ⌂ ╩

⇔≡ ╩ ℮╕≢╩ ╡ ℮─⌐ ⇔ ≢│ ∕─ ╛ ╩ ≤─

╩ ⇔≡ ╡ ∫≡ ⅎ╢↓≤╛ ∕╣╩ ⇔≡ ╠╣√ ╩ ≤ ∆
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╢ ≢╟╡╟™ ╩ ⇔≡ ⇔√╡ √⌂ ╩ ∆╢ⱪ꜡☿☻╩ ╡

℮↓≤╩ ⇔≡™╢⁹ 

↓╣╠─↓≤╩ ╕ⅎ ─ 2≈─ ╩ ⇔ ∕─℮∟₈ ╩ ∆╢√╘⌐

╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮₉─ ⌐≈™≡ ╩ ∫√⁹ 

₈ה ╩ ∆╢√╘⌐ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮₉ 

─≤₈ה ⅜╟™⅛₉ 

 

3.3.2 ╩ ∆╢√╘⌐ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮₉ 

3.3.2.1 ─  

≢│ ⅜ ⌐ ⇔≡™╢Ᵽ☻⅜ №╢ ─ ⌐╟╡ ⅜ ╣≡

⇔╕℮≤™℮ ╩ ╡ →√╙─≢№╢⁹ │ ↓─ ╩ ∆╢√╘⌐

─ ─ ⅛╠ ↕╣╢ ─ ╩ ™∞⇔ ∕─ ≈≢№╢ ◦

☻♥ⱶ⌐ ⇔≡™ↄ⁹ ⌂ │ ─≤⅔╡≢№╢⁹ 

╩ ∆╢√╘⌐ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮ 

─ │ ≈№╢⁹ 

≈ │ ─ ≢ ╣╢ ─ ─ ╩ ℮↓≤≢№╢⁹ ⅛╠Ᵽ

☻╩ ⇔≡ ⇔≡™╢ │ ↓─ ≢─ ╩ ⇔≡™╢⁹∕↓≢ ↓─

╩ ∆╢√╘─ ╩ ⅎ╢ ╩ ∆╢⁹ ⌐ ⌐ ⇔≡™╢ ⌐≤∫

≡│ ─ ╩ ⇔√™≤™℮ ™│ ⅜№╢╙─≤™ⅎ╢⁹ 

≈ │ ⅛╠ ╩ ⇔ ╩ ⇔≡ ∆╢ ╩ ⇔≡™╢

↓≤≢№╢⁹ ⌐│ ─ ─ ⅛╠ ╩ ⇔√™≤™℮ ╩ ™∞

⇔ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╢↓≤⌐ ⇔ ⌂ ╩ ⇔≡ ⌂ ≤

⇔≡ ⅎ╢╟℮⌐⇔≡™╢⁹ 

≈ │ ≥─ ⌐ ≈⅛⌐╟∫≡ ∆═⅝ ⅜ ⅝ↄ ╦╢↓≤≢№╢⁹

≢ ℮ │ ╡⌐ ⇔≡ ┼≤ ↄ ™ ⅜≈⌂⅜╢ ≢№

╢⁹ ─ ⅛╠ ⅎ╣┌ ┼─ ╛ ⅛╠ ╡⌐ ╢ ─ ⅜

≢⅝╢ ╡☻ⱶכ☼⌐⌂╢↓≤⅜ ≢№╢⁹ ≢ ─ ≤™℮ ⅛╠

ⅎ╣┌ ╡╩ ∆╢ ─ ⅜☻ⱶכ☼⌐⌂╢↓≤⅜ ≢№╢⁹↕╠⌐

─ ⅛╠ ⅎ╣┌ ─ ╛ ⌐╟╢ ─ ╩ ⇔ ⌐

≢⅝╢↓≤⅜ ≢№╢⁹↓─╟℮⌐ ╩ ꜠ⱬꜟ⅛╠ ꜠ⱬꜟ⌐ ⅎ╢↓≤⌐

╟╡ ∆═⅝ ⅜ ⅝ↄ ╦╢√╘ ⌂╢ ⌐ ≠ↄ ╩ ≤

⇔≡ ∆╢↓≤╙ ⅎ╠╣╢⁹  

 

3.3.3.2 ⇔√ ─  

∆╢ⱪ꜡☿☻  

ⱪ꜡☿☻ ─℮∟ ( P0) (P1) ┘ ה ( P4)⌐ ╩№≡

╩ ∆╢√╘─╟╡╟™ ◦☻♥ⱶ≤│≥╪⌂◦☻♥ⱶ≢№╢⅛╩ ⅎ⌂⅜╠

⌂ ⌐ ∂√ ╩ ⇔≡™ↄ⁹ 
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♃▬ⱪ 

─ ♃▬ⱪ│ ⱪ꜡☿☻ ≢№╢⁹ ≢│ ─≤⅔╡

⌐ ⌐ ⇔≡™╢ ⅜ ⇔√↓≤⅜№╢ ⌐⅔↑╢ ╩ ⇔√™≤™

℮ ™⅛╠ ╕∫≡⅔╡ ⅛╠∕─ ╩ ⅎ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╢≤™

℮ ╩ ™∞∆( P0)⁹∕⇔≡ №╢ ─ ≢ ╛ ─ ─ ⌂ ╩

∆╢↓≤⌐╟╡ ╩ ╢⁹∕─ ⌐│ ⌂ ╩ ∆╢↓≤╙ ╘╠╣

╢( P1)⁹↕╠⌐ ⌂ ⌐ ≠⅝ ⇔√ ◦☻♥ⱶ╩ ⇔ ╩ ∫

≡ ╩ ╢( P4)⁹↓─╟℮⌂ ╩ ≡ ⱪ꜡☿☻ ╩ ∆╢↓≤≤⌂╢⁹ 

 

  

≢│ Ᵽ☻≢ ℮ ─ ⌐№╢ ─ ™ ─ 1 ─

─ ⅛╠ ≤™℮ ╩ ™∞⇔ ↓─ ⌐⅔↑╢ ╩ ∆╢√╘─

◦☻♥ⱶ╩ ⅎ╢≤™℮ ╩ ∆╢⁹╕∏ ⌐⅔↑╢ ─

─ 2 ╩ ∑⌂⅜╠₈↓─ ⌐⅔↑╢ │ ⅛⁹₉≤ ℮⁹ ─

™ ╡╛ ≢⅝⌂™ ─ ╩ ╢ ╛∕╣╩ ∫≡⅛╠ ∆╢

⌂≥ │ ₁⌂ ╩ ⅎ Ⱪ꜠כfi☻♩כⱵfi◓⌐╟╡ ╩ ™∞⇔≡™ↄ⁹ 

    

1 ≢ ≤∆╢          2 ≢ ⇔√  

│ ⅜ ™∞⇔√ ╩ ⇔⌂⅜╠ ╠⅜ ╩ ∫≡™ↄ╟℮⌐

↑ ≤™℮ ⌐ ↕∑≡™ↄⱪ꜡☿☻ P0 ╩ ∆╢⁹⌂−⌂╠

≢│ ₈ ─ ╩ ⇔√™₉≤™℮ ⌐╙ ₁⌂ ⌐ ≠ↄ

⅜ →╠╣╢↓≤⅜ ↕╣╢⅛╠≢№╢⁹ ⅎ┌ ₈ ─ ╩ ⇔√™₉

₈ ─ ╩ ⇔√™₉₈ ╩ꜟכꜟ ≢⅝╢╟℮⌐⇔√™₉⌂≥≢№╢⁹

─ ≢│ ─╙─⌐≈™≡│ ╦∏ ⅜ ⌐ ∂≡꜠ⱳכ♩ ≢

╡ →╢↓≤⅜≢⅝╢╟℮⌐⇔√⁹ 

─ ≢│↕╠⌐ ⌐≈⌂⅜∫≡™╢ ╩ ∆╢√╘⌐ ╩

⌐ ↕∑ ∕╣╩ ∆╢↓≤≤⇔√⁹ ₁⌂ ≢ →╠╣√ ─ ⅛╠

╩ ∆╢√╘⌐ ⌂ ≡≤⇔≡ ╛ ─

≢│ ─ ─╖╩ ╡ → ₈ ◦☻♥ⱶ₉≤ ┬↓≤≤∆╢⁹ ╩

∆╢↓≤≢ ╩ ≢⅝╢↓≤╩ ™∞↕∑╢⁹∕⇔≡ ╩ ∆╢√╘⌐

◦☻♥ⱶ╩ ∆╣┌╟™↓≤⌐ ↕∑ ◦☻♥ⱶ╩ ⅎ╢√╘⌐ ⌂ ╩

ⅎ↕∑╢⌂≥ ─ ─ⱪ꜡☿☻ P1 ╩ ⌐ ℮↓≤≤⇔≡™╢⁹ 
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◦☻♥ⱶ⌐≈™≡│ 3─╟℮⌂ ◓ꜝⱨ ─ ₈ ◦☻♥ⱶ ₉≤

™℮⁹ ╩ ≡⇔≥ꜟכ♠─ ™╢↓≤≤⇔√⁹A ╡≤ B ╡∕╣∙╣─

≤ ⌐≈™≡ 1ⱴ☻ 3 ≤⇔≡ 144 ╩ ה ה ─   ⱴ☻

≢ ⇔√╙─≢№╢⁹↓╣⌐╟╡ ⌐⅔↑╢ ─ ─ ⅜ ⅛╡╛∆ↄ⌂

╢⁹ 

 

3 ◦☻♥ⱶ  

─ ≤⇔≡ │ ≢№╢╙── ≤ ─ ™

╛ ⌐⅔™≡ ⅜ ⇔≡ ╦╢↓≤⌂≥ ™╦╝╢ ◦☻♥ⱶ─ ╖⌐≈

™≡╕≢ ∫≡™╢ │ ↄ⌂™↓≤⅜ ↕╣╢⁹∕↓≢ ◦☻♥ⱶ─ ╖⌐

≈™≡ ↕∑╢≤≤╙⌐ ◦☻♥ⱶ ╩ ≡⇔≥ꜟכ♠─ ≢⅝╢╟℮⌐

∆╢√╘⌐ 4─╟℮⌂▪♬ⱷכ◦ꜛfi╩ ∆↓≤≤⇔√⁹↓─▪♬ⱷכ◦ꜛfi≢│

1⌐ ⇔√ ─ ─ ⌐ ⌐ ⅜ ⇔≡№╡ ≤≤╙⌐∕

─ ─ ⅜ ╦∫≡™ↄ╟℮⌐⌂∫≡™╢⁹↕╠⌐ ∕╣⌐ ⇔≡ ◦☻♥ⱶ

≢ ╩ ∆ ™ ⅜ ↄ╟℮⌐ ⇔≡№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 ◦☻♥ⱶ─▪♬ⱷכ◦ꜛfi  

╩∆╢⌐ √╡ ─ 1 ╩ ∆╢⁹ ≢│ ─ ≢

─ ≢ ∆╢↓≤≤⇔≡™╢⁹ 

─ │ ∕╣∙╣⅜ ∂√↓─ ⌐⅔↑╢ ─ ≤⌂╢ ◦☻♥

ⱶ─ ╩ ⇔ ∕╣╩ ∆╢√╘─ ╩ ∆╢↓≤≢№╢⁹ ⅎ┌ B ╡

≢ ⇔╟℮≤∆╢ ⅜ ─ ⅜ ™↓≤⌐╟╡ ≢⅝⌂™↓≤╩

≤ ⅎ≡™╢ │ ₈ ╩ ↄ⇔√™₉≤™℮ ╩ ⅎ╢⁹∕╣╩╙≤⌐

◦☻♥ⱶ─ ╩ ╡ ─╙─≤│ ⌂╢ ─ ◦☻♥ⱶ╩ ⅎ╢⁹

⌐⅔↑╢ │ ↓℮⇔≡≈ↄ╡ ⇔√ √⌂ ◦☻♥ⱶ─↓≤╩ ⇔ ⌐№→√╟

℮⌂ ⌐ ≠ↄ ◦☻♥ⱶ⅜ ≢№╢⁹ ─ ╩ ⅎ≡╖╢≤ A ╡≢  
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1 ≤ ─  

 

< A ╡ >  

ה ⅜™╢ │ ─ ⌐ 7 Ᵽ☻ 2 ╗  

ה ⅜™⌂™ │ ─ ⌐ 11 Ᵽ☻ 2 ╗  

< B ╡ > 

ה ─ ⅜ ╩ ∆╢─⌐ 2  

ה │ 9 ≢ 3 Ᵽ☻ 2 ╗  

 1 ─ ≢ ↕∑√™  

< A ╡ > 

10ה Ᵽ☻ 2 ╗ √∞⇔ Ᵽ☻│ ─╖ 

< B ╡ > 

ה ⅛╠ ┼─ 50  

ה ⅛╠ ┼─ 55  

ה │ 5 Ᵽ☻ 2 ╗  

⇔╟℮≤∆╢ ⅜ ⅜ ∆╢─╩ ≈ │ ≢⅝⌂™↓≤╩ ≤

ⅎ≡™╢ │ ₈ ╩ ↄ⇔√™₉╛₈ ╩ ⇔√™₉≤™℮

╩ ⅎ╢↓≤≤⌂╡ ∕╣⌐ ≠™≡≈ↄ∫√ ◦☻♥ⱶ⅜ ≢№╢⁹ 

≢ⱪכꜟ◓╩╣↓ ∆╢↓≤≤⇔ ⱪכꜟ◓ ≢─ ╩ ╡⌂⅜╠ ╩≥

℮∆╢⅛ ∕╣⌐ ≠ↄ ╩≥℮∆╢⅛╩ ⇔ ≢ⱪכꜟ◓ ⅎ√ ⌐ ≠ↄ

◦☻♥ⱶ ╩ ⇔≡™ↄ↓≤≤⌂╢⁹↓╣╠╩ ≢ ∆╢ ≢ √

─ⱪכꜟ◓─∟ ╛ ╩ ╡ ∫√╡ ─ⱪכꜟ◓─ ⌐ ≠ↄ ◦☻♥

ⱶ ≤─ ╩⇔√╡∆╢↓≤╩ ⇔≡ ⌂ ⅎ⌐ ╣╢↓≤≤⌂╢⁹

⌐ ꜠ⱳכ♩ ≢∕╣╠╩ ╕ⅎ√ ⌂╡─ ╩ ∆╢⁹ 

 

∆╢   

ᵑⱩ꜠כfi☻♩כⱵfi◓ 

⌐⅔↑╢ ─ ─ ⅛╠ ∞≤ ╦╣╢↓≤╩ →≡™

ↄ ─ √╘⌐ Ⱪ꜠כfi☻♩כⱵfi◓╩ ™ ⅜ →╠╣√ ╩ ⇔

⌂⅜╠ ⇔≡™ↄ⁹ ≢│ ≤⇔≡₈ ₉≤™℮ ⌐ ╩ ∫≡™

╢⁹ 

ᵒ  

≤⇔≡₈ ₉╩ ⇔ ∕─ ╩ ∆╢√╘⌐ ╩ ™╢⁹

⅜ ⇔√ ╩ ⅜ ╡ →≡ ⇔ ₈ ₉─ ≤⌂∫≡™╢ ╩

⇔⌂⅜╠ ⇔≡™ↄ⁹ ≢│ ◦☻♥ⱶ⌐ ↕∑≡™╢⁹ 

ᵓ◦Ⱶꜙ꜠כ◦ꜛfi 

⇔√ ◦☻♥ⱶ ⌐≈™≡ ⇔≡™╢⅛╩ ∆╢√╘⌐ ≢

⇔√ ⌐ ≠™≡ ╡⌐⅔↑╢ ╩ ⇔≡ ∆╢⁹ 
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ᵑ  

  ≤ ─ ⌂ ╩ ⅎ╢ 

ה  ─ ™ ─ ╩ ≡ ╩ ∆╢⁹ 

ה ╩ ⅝ ↓⇔≡™╢ ╩ ⅎ╢⁹ 

ה ◦☻♥ⱶ╩ ∆╢↓≤≢ ╩ ∆╢↓≤⅜≢⅝╢↓≤╩ ™∞⇔

╩ ∆╢√╘⌐ ◦☻♥ⱶ╩ ∆╢↓≤⅜ ─ ≢№╢↓≤

╩ ∆╢⁹ 

ה ◦☻♥ⱶ╩ ⅎ╢√╘⌐ ⌂ ה♃כ♦ ♃כ♦ ╩ ⅎ╢⁹ 

  ≤ ─  

ה ≢ ⇔√↓≤╛ ⅎ╠╣√ ⅛╠ ─ ╛ ─ ╩ ╘╢⁹ 

≢ⱪכꜟ◓ה ⇔√↓≤╛ ⅎ╠╣√ ⅛╠ ─ ╛ ─ ╩ ╘

╢⁹ 

 ─ ≤  

≢ⱪכꜟ◓ה    ─ ⅝╩ ℮⁹ 

ה    ≢ ╩≥─╟℮⌐ ⇔√─⅛╩ ∆╢⁹ 

꜠ⱳכ♩  ─  

ה    ─ ╩ ╡ ╢⁹ 

☻☿꜡ⱪה ╩ ╡ ╡ ╩ ╪∞⅛⌐ ∆╢ ╩ ℮⁹ 

ᵒ ─  

ה  ─ ™ ─ ⅛╠ ╩ ⇔ ╩ ∆╢√╘─╟╡╟™

◦☻♥ⱶ╩ ⅎ╢↓≤⅜≢⅝╢⁹ 

ᵓ  

 

 ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ ╩ ∆╢√╘─ ╩ ⇔

╩ ╡ ⇔ ∆╢↓≤⅜≢⅝╢⁹ 

 
 ─ ủ ≤ ™√ Ừ  

10
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

P0:  

⌐⅔↑╢ ╩ ∆╢⁹ 

T₈ ╩ ≡ ∞≤ ℮↓≤╩

→≡╖╕⇔╞℮⁹₉ 

ה ╩ ≡ ╩ ™∞∆⁹ 

₈™≈╙ ⇔≡™╢ ∞⁹₉ 

₈⌂⅛⌂⅛ ⅜ ⅜╣⌂™⁹₉ 

₈ ⅜ ╩ ∫≡™╢⅛

╠ ⅜ ∫≡™╢⁹₉ 

₈ ⅜ ╦╢≤⅝│ ⌐ ⅜╤

℮≤∆╢ ⅜™≡ ⌂™⁹₉ 

₈ ⌐ ⅜┬≈⅛╡∕℮⁹₉ 

ủ3 ─ ⅜ ™ ╩ ∑

╢⁹∕╣∙╣─ ⅛╠ ─ ⌐

⅛∑╢⁹ 

ᵑ ⅜ ∫≡™╢ ⁹ ⅜ ™

⁹ ╩ ∫≡ ∆╢ ⁹ 

ᵒ ™ ╡⅛╠ ╡┼ ≡ↄ╢ ⅜ ╪

≢™≡ 1 ─ ≢│ ≢⅝⌂™ ⁹

╩ ∫≡ ∆╢ ╛ ⅜

™╢─⌐ ∆╢ ⁹ 

ᵓ ╡⅛╠ ™ ╡┼ ∆╢ ⅜ ╪

≢™╢⁹1 ─ ⅜ 1 ─ ≢ ≢⅝

⌂™ ⁹ 



 

  133  

 Ừ ─ Ⱪ꜠כfi☻♩כⱵfi◓  

ủ ⌐ ⇔√ ╩ ⅝ ∆⁹ 

25
 

 
 

⌐ ╦∫≡™╢

⌐≈™≡ ⅎ╢⁹ 

T₈ ╩ ⇔√™

∞≤⇔╕∆⁹ ╩ ∆╢√╘─

╩⅛™≡╖╕⇔╞℮⁹₉ 

₃ ╩ ∆╢⁹ 

ה ─  

ה ─ ╩ ╢  

ה ─  

ה  

 β ⅜ ⅎ╢⁹ 

ה ─  

 β ⅜ ⅎ╢⁹ 

 

ủ ⅎ╠╣╢ │ ⅛ ⅎ╢ 

₈ ─ ╩ ⅎ╣┌╟™⁹₉ 

₈ ╩ ⅎ╣┌╟™⁹₉ 

 

₈ ╩ ≢⅝╣┌ ≢⅝∕℮

∞⁹₉ 

Ừ ─ ─  

₃1 ⌐ ≢№╢ ⌐≈™≡

⌐ ∆╢⁹ 

ה ╩ ↓⇔≡™╢ ╩ ⅎ

╩ ∆╢⁹ 

ה ⌂ ╩ ╡ →╢⁹ 

 

 

 

 

 

ủ │ ⌐ ∆╢↓≤╩ ∆

╢⁹ 

 ─ ╩ ∆╢ 

 

 

 

 

 

 

15
 

 
 
 
 
 
 
 
 

P1  

↓─ ─ ◦☻♥ⱶ│≥℮

⌂∫≡™╢─⅛╩ ∆╢⁹ 

ủ ─ ⌐ ╦∫≡ ™√

↓≤╩ →╢⁹ 

₈ ≤ ⅜ ∆╢⁹₉ 

₈ ∞↑─ ⅜№╢⁹₉ 

₃ ▪♬ⱷכ◦ꜛfi╩ ∑╢⁹ 

ủ ◦☻♥ⱶ─⸗♦ꜟ╩ ⇔ ⸗♦ꜟ

⌐≈™≡ ∆╢⁹ 

β ⌐│ ⅜№╢⁹∕─ ╩

∆╢⁹ 

₃ ─ ⅜ 9 №╢↓≤╩ ∆

╢⁹ 

₃ ≡─ ⅜ ⌐⌂╢ ⅜ №

╡ ∕─ ⅜ ─√╘≢№╢↓≤╩

∆╢⁹ 

 
 
 
 
 
 

─ ╩ ╘╢√╘⌐│

≥╪⌂ ⅜ ⅛╩ ⅎ╢⁹ 

ה ⇔ ╘≡⅛╠ ╩ ↑╢╕

ủ ─ ╩ ╘╢√╘⌐│ ≥╪⌂

⅜ ⅛╩ ℮⁹ 

 

╩ ∆╢√╘⌐ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮ 
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≢─  

ה ∆╢─⌐⅛⅛╢  

ה ∆╢  

⅜☻Ᵽה ∆╢─⌐⅛⅛╢  

⅜☻Ᵽה ∆╢─⌐⅛⅛╢  

              ⌂≥ 

 

 

 ─ ╩ ⌐ ╩ ⇔√ ─ ╛ ─ ◦

☻♥ⱶ ╩ ⅎ╢↓≤⅜≢⅝╢⁹ ⅜ ⅎ√↓≤╩◓ꜟכⱪ─ ⌐

─ⱪכꜟ◓⁹╢⅝≢⅜≥↓╢∆ ─ ⅜ ⅎ√↓≤╩ ∆╢↓≤⅜

≢⅝╢⁹ 

  ─ ủ ≤ ™√ Ừ  

 
20

 

⌐ ∆╢ ─ ╩ ∆

╢⁹ 

 

 

 

P2:  

 

 

 

ủ ╩ ∆╢⁹ 

 

< A ╡ >  

ה ⅜™╢ │ ─ ⌐ 7

Ᵽ☻ 2 ╗  

ה ⅜™⌂™ │ ─ ⌐ 11

Ᵽ☻ 2 ╗  

< B ╡ > 

ה ─ ⅜ ╩ ∆╢─⌐

2  

ה │ 9 ≢ 3 Ᵽ☻ 2 ╗  

 ─ ≢ ↕∑√™  

< A ╡ > 

10ה Ᵽ☻ 2 ╗ √∞⇔ Ᵽ☻│

─╖ 

< B ╡ > 

ה ⅛╠ ┼─ 50  

ה ⅛╠ ┼─ 55  

ה │ 5 Ᵽ☻ 2 ╗  

  ủ ≤Ᵽ☻─ ™╩≥℮∆╢⅛⁹ 

Ᵽ☻│ ─ 1.5 ⌂≥≤ ∆╢⁹ 

 

ủ ─ ╩ ≤⇔≡ ⅎ

╢⁹ 

β↓─ ╩ ↕∑⌂™≤ ⇔≡⇔╕

℮⁹ 
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30
 

P2 P3 ה  

≢ⱪכꜟ◓  

™╟╡╟ה ◦☻♥ⱶ≤│ ⅛  

ה ╩ ∆╢√╘⌐ ◦☻♥

ⱶ╩≥─╟℮⌐ ∆╣┌╟™⅛⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ╩ ⇔√  

ה ⌐  

─ ─ ≢ ≢⅝╢ ─ ╩

 

─ ⅜ ≢⅝╢ ─

╩ ╘╢ 

 B ╡─ ⌐  

 B ╡─ ⌐  

 A ╡⌐  

βA ╡⅛╠─ │ ≤ ⅜

∏≈≤  √∞⇔ Ᵽ☻│ ─╖ 

Ừ ─ ◦Ⱶꜙ꜠כ◦ꜛfi  

ה ⌐  

 ≢⅝╢ 

ה ╩  

 ∆═≡─ ⅜ ─ ╩№╢  

 ─ ╩ ↄ 

  

 

 

 ─ ≢ⱪכꜟ◓ ╙ ∞≤ ∫√ ⅎ ╩ ∆╢↓≤⅜≢⅝╢⁹ ─◓

─ⱪכꜟ ⅎ ≤ √∟─ ⅎ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

  ─ ủ ≤ ™√ Ừ  

20
 

. ≢ⱪכꜟ◓ ─ ⅝  

30
 

P4: ה P5 ◖Ⱶꜙ♬◔כ

◦ꜛfi  

.  

 

₃ ה ╩ ╕ⅎ≡ ≥─╟℮⌂◦☻

♥ⱶ⌐⇔√⅛╩ ↕∑╢⁹ 

₃ ╖─⌐ⱪכꜟ◓⌂ ↕∑╢⁹ 

 

꜠ⱳכ♩ P4: ה P5 ◖Ⱶꜙ♬◔כ◦ꜛfi  

 1.  ◦☻♥ⱶ─ ╩ ⇔⌂↕™⁹ 

 2.  ─ ╛ ⌂≥⌐≈™≡ ⇔╕⇔╞℮⁹ 

ה ⇔√↓≤╛ ⌂≥╙ ⇔⌂⅜╠ ∆╢↓≤ 

╡╟ה ─ ™ ╩ ∫√╡ ─ⱪכꜟ◓ ╕√│ ─≥ⱪכꜟ◓─ ╩

∫√╡∆╢↓≤ 

  3.  ─ ╩ ⇔≡≥─╟℮⌂↓≤╩ ┘╕⇔√⅛⁹ ─ ╩ ╡ ∫≡

⇔╕⇔╞℮⁹ 

  4.  ≢ ⇔√╟℮⌂ ◦☻♥ⱶ╩ ─≥─╟℮⌂ ⌐ ≢⅝∕℮

≢∆⅛⁹ ⌂ ╩ →≡ ⇔╕⇔╞℮⁹ 
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│ Ᵽ◌꜡꜠▪─ ≢№╢√╘ ─ ╩ ⌐ ⇔

D≢ ∆╢↓≤╩ ⅎ√⁹ 

 

₈Task Specific ₉│ ꜠ⱳכ♩ ⌐⅔↑╢ ₈Task Specific ₉│ IB ≢ ╘╠

╣≡™╢ D ┼─ ─ ⌐⅔↑╢ ≢№╢⁹Task Specific │

─₈ ⌐ ∆╢ ♦◙▬fi─√╘─ⱨ꜠כⱶ꞉₉◒כ─ P4

ה ─ ╩ ™≡™╢⁹ 

 

Achievement
Level

0

ч

ш

ч

ш

щ

ъ

ч

ш

щ

ъ

ы

ч

ш

щ

ъ

ы

2  

D ┼─ ─ Applying mathematics in real - l ife contexts  
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3.3.3.3 ─   

  :  29  

        30  

        31  

  :  

:  31  

 :   

: ₈╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮₉ ™ ꜠ⱳכ♩  

 

ₒ  ≤ ─ ⌂ ╩ ⅎ╢ₓ 

─ ≢│ ⅜ ™ ─ ╩ ∑ ╩ →

↕∑√⁹ ⌐ ∆╢ ≤ ⌐ ∆╢ ⅜ ⅛∫√⁹ ─ ╣⌐ ∆╢

⅜ ™ ≤ ⅜┬≈⅛╡∕℮≤™℮ ⌐╙ ∆╢ ╙ √⁹

√∟│ ╩╟ↄ ⇔ ╛Ᵽ☻⌐ ∫≡™╢≤⅝─ ╛ ─ ⌂≥

⌐ ╩ ⅎ╢↓≤⅜≢⅝√⁹↕╠⌐ ╛ ⅜ ⇔⅝╣⌂™─│

─ ⅜ ™√╘≢№╢↓≤╛ ╙ ™√╘≢│⌂™⅛≤™℮ ╩ ⅝ ↓∆

╕≢ ⅎ≡™√⁹  

< ⌐ ∆╢ >  

ᵑⱣ☻⅜ ∆╢─⌐ ⅜⅛⅛∫≡™╢⁹ќ ─ ⅜ ™─≢│⌂⌂™⅛⁹ 

ᵒ ⅜ ↄ ╡ ╣⌂™ ╙№╢⁹ 

≢↓─ ╩ ∫≡™℮ ⅛╠ Ᵽ☻⅜ ┘⁹ ⇔⅛ ≢⅝⌂™

↓≤╙№╢≤™℮ ╙№∫√  

< ⌐ ∆╢ > 

ᵓ ╩ ∫≡ ⇔⌂↑╣┌⌂╠⌂™─≢  1 ─ ≢│ ⇔⅝╣⌂™⁹ 

ᵔ ⅜™╢─⌐ ∆╢ ⅜№╢⁹┬≈⅛╡∕℮⁹ 

<∕─ > 

ᵕ ╙ ™⁹ 

ᵖ ⅜ ╩ ∫≡™╢⁹ 

 ↓─ ≢─ │ ─ ╣⅜ ™↓≤⅛╠ ╛ ⌐≈⌂⅜╢ ⅜№╢

≤╕≤╘√⁹∕⇔≡ ⇔√™ ╩ ╩ ∆╢↓≤≢№╢≤⇔√⁹ ╩ ⅝

↓∆ ╩ →╢√╘⌐ ╩ ↕∑√⁹ ─√╘⌐ ∕─ ─

╩ ╠⅛⌐∆╢√╘─ ─ ≈≢№╢ ⌐≈™≡│ ─≤⅝⌐

≢№╢⁹╒≤╪≥─ ⅜ ≢ √ ∞↑─ 5 ╩ ⇔≡™√─≢

⌐ ╩ ⅎ╢ ≤⇔≡ ╛ ⌂≥─ ⅜№╢╙─ 6 ╙ ╡

→√⁹ 
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↓─ ─ ╩ ∆╢√╘⌐≢⅝╢↓≤│ ⅛╩ ℮≤ ₈ ─ ╩

ⅎ╢₉≤™℮ ⅜ ↕╣√⁹↓╣│ ⌐₈ ─ ₉╩ ≤⇔

≡ →≡™╢ ⅜ ╠╣√↓≤⅛╠╙ √∟⌐≤∫≡│ ─™ↄ╙─≢№╢≤

ⅎ╠╣╢⁹⇔⅛⇔∕─ ≢ ─ ╩ ∆╢↓≤⌂≥≢⅝⌂™─≢│⌂™⅛

≤™℮ ╙ ↕╣√⁹ ⌐ ─ ╩ ∆╢↓≤≢ ╩ ⇔≡™╢ ╩

→ ⱴ│₈כ♥─ ╩ ∆╢√╘⌐ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮₉≢

№╢↓≤╩ ⅎ√⁹∕─ ↓─ ─ ◦☻♥ⱶ╩ ⇔√⁹↓─◦☻♥ⱶ│

╠⅜ ╩ ⌐ ╩ ⇔√╙─≢№╢⁹ ≈─ ─ ⅜ ⇔≡™╢↓≤

⅜╦⅛╡╛∆™╟℮⌐ ⱪꜞfi♩⌐ ⇔√╙─∞↑≢│⌂ↄ▪♬ⱷכ◦ꜛfi╩ ™≡

⇔√⁹ √∟⅜ ™√ │ ─≤⅔╡≢№╢⁹ ⌐⌂╢ ⌐ ↄ │

⌂⅛∫√⅜ ∕─ ╩ ╡ → ∕─ ╩ ℮≤ ─√╘≢№╢≤™℮ │∆

←⌐ ≡⅝√⁹ 

6  

5  
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⌐Bcה ⅜ 9 №╢⁹ 

⅜℮╒─Bה A╟╡ ─ ⅜ ™⁹ 

─Bה ⌐ ═≡ │ ™⁹ 

ה ─≤⅝ Ac│ ⌐⌂╢⁹ 

ה ⌐⌂╢ ⅜№╢⁹ 

⌐ ─ ╩ ╘╢√╘⌐│≥─╟℮⌂ ⅜ ⅛╩ ⅎ↕∑√⁹

⅜ ≢№╢≤™℮ ⅜ √─≢ ⌐│≥─╟℮⌂ ⅛╩ ℮√⁹∆╢≤

─╟℮⌂ ─ ⌐ ╦╢ ⅜ ↕╣√⁹ ⅜ ╗⌐ ╣≡ ≤∆╢ ⅜

╟╡ ⌐⌂∫≡™∫√⁹ 

ה ─  

ה ─  

ה ╗  

ה ⌐╟╢ ╛ ─ ─  

─☻Ᵽה ™  

ה ─ ⅜ ╩ ╢─⌐⅛⅛╢  

─╟℮⌂ⱴ▬fi♪ⱴ♇ⱪ╩ ↄ ╙ ╠╣√─≢ ≢ ╡ →√⁹ 
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7  

 

╕√ ─◒ꜝ☻≢│ ─╟℮⌂ ⅜ √⁹ 

─╣∙╣⧵ה ╡─ ≤ ─  

Bה ╡⌐⅔↑╢ ≤ ─  

─☻Ᵽה ќ ⅜╢─⌐ ⅜⅛⅛╢⅛╠ 

ה ─≤⅝⌐ ⅜ ╣⌂⅛∫√╠≥─ↄ╠™ ╕∫≡⇔╕℮─⅛ 

ќ ≢ ╘≡™╠╣╢ ⅜╦⅛╢⅛╠ 

ה ⅜ ╡ ╢─⌐ ⌂  

ה ⅜ ╡∆⅞╢ ќ ─ ─√╘ 

ה ─ ≤Ⱪ꜠כ◐╩⅛↑≡⅛╠≥─ↄ╠™─ ≢ ╕╣╢─⅛ 

ה ─ ™  

ה ⌐╟╢ ה ⅜ ╡ ╢  

ה ⌐ ≢⅝╢ Ᵽ☻│ ⅜⅛⅛╢⅛╠ ─  

≢ ╕∫√ ╩ ─ ≢ ↕∑╢↓≤╩ ⇔≡™╢╟℮≢№∫√⁹╕√ Ᵽ☻│

╟╡╙ ⅜⅛⅛╢↓≤╩ ╕ⅎ ≢ ╩♃כ♦√⇔ ╘╢ ╙ ╠╣√⁹ 

 

ₒ  ≤ ─ ₓ 

 ≢ →╠╣√ ╩ ⅛╠ ⇔√™⅜ ─ ≢ │ ⅜ ╩

⇔√↓≤╩ → ─ 1 ╩ ⅎ√⁹ 
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⌂≥ 

< A ╡ >  

ה ⅜™╢ │ ─ ⌐ 7 Ᵽ☻ 2 ╗  

ה ⅜™⌂™ │ ─ ⌐ 11 Ᵽ☻ 2 ╗  

 

< B ╡ > 

ה ─ ⅜ ╩ ∆╢─⌐ 2  

ה │ 9 ≢ Ᵽ☻ 2 ╗  

 

  ─ ≢ ↕∑√™ ─  

< A ╡ > 

10ה Ᵽ☻ 2 ╗ √∞⇔ Ᵽ☻│ ─╖ 

 

< B ╡ > 

ה ⅛╠ ┼─ 50  

ה ⅛╠ ┼─ 55  

ה │ 5 Ᵽ☻ 2 ╗  

 

1 ≤ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⅛╠ ─╟℮⌂ ⅜№∫√⁹ 

ᵑA ╡─ ─ ≤™℮─│ ─↓≤⅛⁹ 

ᵒ ─ ⅜ ╩ ∆╢─│≥↓⅛╠≥↓╕≢─↓≤⅛⁹ 

ᵓA ╡⅛╠─ 10 ─℮∟ ⅜ ∆╢─⅛⁹ 

ᵑ⌐≈™≡│ Ac─ ≢№╢⅛╠ 36 ≢№╢↓≤╩ ⇔√⁹ᵒ⌐≈™≡│ ≈

─ ╩ ∆╢√╘─ ≢№╢↓≤╩ ⇔√⁹ᵓ⌐≈™≡│ ╦⅛╠⌂™

│≥℮∆╣┌╟™⅛╩ ℮√⁹∆╢≤ ╩∆╣┌╟™≤™℮ ⅜ √⁹∕↓≢

─ ⌐≈™≡╙ ⅎ╠╣√ ∞↑≢│ ╘╠╣⌂™↓≤⅜№╢ │ ╩∆╢↓

≤≤ ╩∆╢ ⌐│ ⇔√↓≤╩ ∆╢↓≤╩ ⇔√⁹ ⅎ╠╣√ ╩

─ ≤⇔ 1◘▬◒ꜟ 144 │ ⇔ 4 ─ ─ ╛ ─ ╩ ⅎ↕∑√⁹ 

⇔ ⅎ√ ≢ S.A.⅜ 1◘▬◒ꜟ 144 ≢│ ⌐↓╣∞↑─ ╩ ∆↓≤

│≢⅝⌂™≤ ∫√─≢∕─ ⅎ╩ ╡ →√⁹∕─ ╩ S.A. │ B ╡─ ⌐

⇔ ⅛╠ ⌐ 55 ╩ ∆√╘⌐│ ─ ⅜ 110 ⅛⅛╡ ⅛╠ ⌐ 50 ╩

∆√╘⌐│ 100 ⅛⅛╢⅛╠ ⌐ ≢╙ 110 ⅛⅛╢⅛╠∞≤ ⇔√⁹∕─

╩ ™≡ ─ ⅜ B ╡│ 2 №╢─≢ ⅛⅛╢ ╩ 2≢ ∫≡ ⅎ╣┌╟

™↓≤╩ ⇔√⁹ 
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< ⅛╠ ╩ ╘╢ ─ >  

 ─ ⅜ ™↓≤⌐ ⇔ ₈ │ 9 ≢ 3 Ᵽ☻ 2 ╗ ₉

─ ⅛╠ ⅎ≡™ↄ⁹9÷3 3╟╡ 1 √╡ 3 ≤ ⅎ╢⁹∕⇔≡ │ 1

─ ≢ 5 ↕∑√™─≢ Bc─ Ҝ │ 3×5 15 ≢№╢⁹ 

 ⌐ Bc─ ╩ ↕∑╢ ╩ ╘╢⁹₈ ⅛╠ ┼─ 55 ₉─

⅛╠ 55 ×2 ÷2 55 ⁹╒≤╪≥─ ⅜↓─╟℮⌐ ⅎ≡™√⅜ ↔ↄ╦∏

⅛─ ⅜↓─ ⅎ ⌐ ╩╙∟ ─╟℮⌐ ⅎ√⁹1 ⅜ ≤ ─

╪ ⌐ √ ⌐ ─1 ⅜ ⌐ ╢≤ ⇔ 1×2 (25 1)×1 26 ⁹ 

 Ac─ ─ │ ⅜™⌂™ ╙№╢⅜™╢ ─ ≢ ⅎ╢⁹₈36 ≢ 7

₉≢ 10 ╩ ⇔√™─≢  ╟╡ 52 ⁹ 

< ◦☻♥ⱶ╩ ⌐∆╢ ⅎ> 

 ≤ ─ ─ ╩ ↑╢ ⌐∆╢⁹ √∟│↓╣╩☻◒ꜝfiⱩꜟ

─╟℮⌐∆╢≤ ∫≡™√⁹↓─╟℮⌐∆╢ ≡∫╟⌐ⱪכꜟ◓≡⇔≥ ─ 3 ─

ⅎ⅜№∫√⁹ 

ה ⅜™╢ ™⌂™─ ⌐≈™≡ ⅎ⌂ↄ≡∆╗⁹ 

ה ─ ⌐ ╣╢ ⅜ ⅎ╢⁹ 

ה ⅜ ∫≡™╢≤⅝⌐ ⅜ ∆╢↓≤⅜⌂™⅛╠ ⁹ 

╢╟⌐ⱪכꜟ◓  ≢│ ╩ ⇔ ≡⇔≥ⱪכꜟ◓╙⇔∏ ≈─ ╩

⇔⌂ↄ≡╙╟™↓≤≤⇔√⁹⇔⅛⇔ ╩⇔√ ≢ ∕╣∙╣─ ⅎ─╟™

╩ ╡ ╣≡ ╩ ⅎ╢◓ꜟכⱪ╙ ╠╣√⁹∕─ ≢ ⌂ ⌐

↓∞╦╡ ╩  ⱪ╙№∫√⁹כꜟ◓™⌂╣╠╘

 

ₒ  ─ ≤ ₓ 

 │ ≢ⱪכꜟ◓ ∆╢ ╩≤∫√ ≢ ™ↄ≈⅛─◓ꜟכⱪ⌐ ↕∑√⁹ 

─ ᵑ ─◦☻♥ⱶ╩⌂╢═ↄ™⅛∆ ⌂  

Ac─ 54  Bc─ 57  Bc─ 15   

╛ │ ─◦☻♥ⱶ╩⌂╢═ↄ ⇔⌂™⁹√∞⇔ Bc─ ≤ ─

╩ ∆╢√╘⌐ ─ ─ ╩ 3 ◌♇♩⇔√⁹ 

ˢA Ϥˣ

AWˢ ˣיּ“

ACˢꜛ ˣכּ

ᴅ

ˢB Ϥˣ

BWˢ ˣיּ“

BCˢꜛ ˣכּ

120 14490600 30

 

8 ◦☻♥ⱶ ─ ᵑ 

─ ᵒ ≤ ╩ ↑╢  

Ac─ 33  Bc─ 54  Bc─ 15   

⌐∆╢√╘⌐ Aw≤ Bw─ ╩ 18 ⌐ ⇔ Ac≤ Bc─ ─ ╩

∕╣∙╣ ⌐◌♇♩⇔√⁹ 
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ˢA Ϥˣ

AWˢ ˣיּ“

ACˢꜛ ˣכּ

ᴅ

ˢB Ϥˣ

BWˢ ˣיּ“

BCˢꜛ ˣכּ

120 14490600 30

 

9 ◦☻♥ⱶ ─ ᵒ 

 

 

 

3.3.3.4 ─   

 

─ ≤  

 ─ ⌐⅔™≡ ╩ ≡ ╩ ∆╢ ≢│ ≤

─ ⅛╠ ╩ ™∞∆↓≤⅜≢⅝≡™√⁹ ─ ⌐ ∫√ ≤⇔≡

│ ╩ ≈ ⅜⌂⅛⌂⅛ ≢⅝⌂™↓≤╛ ⅜ ╩ √⌂↑╣┌⌂╠⌂™

↓≤ ─ ╙ ↓≤⌂≥⅜ →╠╣╢⁹ ─ ⌐ ∫√ ≤⇔

≡│ ⌐ ⅜┬≈⅛╡∕℮≢ ⌂™↓≤╛ ⅜№╢⅛╠ ⅜ ™≢

∫≡™╢↓≤ ⅜ ╩ ∫≡™╢↓≤⌂≥ ─ ⌐ ∆╢╙─⅜

→╠╣╢⁹∕─ ↓─ ─ ≤⇔≡ ⌐ ⇔√√╘ √∟│

─ ⌐≈™≡│ ⅎ⌂ↄ⌂∫≡⇔╕℮─≢│⌂™⅛≤ ⇔≡™√⁹≤↓╤⅜

╩ ⅎ√≤⅝ ⅛╠│ ₈ │≥─ↄ╠™─ ≢ ╩ ╡ ╣╕∆⅛⁹₉

╛₈ │Ⱪ꜠כ◐╩⅛↑≡⅛╠≥─ↄ╠™─ ≢ ╕╣╕∆⅛⁹₉⌂≥─ ─

⌐≈⌂⅜╢ ⅜ ⇔™≤™℮ ⅜ №∫√↓≤⅛╠ ↓─ ⌐⅔™≡

⇔√™ │ ≢│№╢⅜ ≢ ≤ ─ ⌐≤∫≡⌂╢═ↄ ─╟™

◦☻♥ⱶ╩ ⅎ╟℮≤⇔≡™╢↓≤⅜ ⅎ╢⁹ 

ⅎ┌ ◦☻♥ⱶ─ ╩ ∆╢ ⇔√™ ⌐ ∆╢ ╩ √⇔√

⌐≈™≡ ⅎ╢ ⅜ ╠╣√⁹ 

   

 

 

 

 

 

 

 

 

 

 

10 T.E.─  
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 ╕√ ≤ ⌂ ╩ ∆╢ ╙ ╠╣√⁹ 

 A.Y.│ ─╟℮⌂ ╩ ⌂ ≤⇔≡ ⇔ ≢│⌂™ 6 ─

◦☻♥ⱶ≤ ⇔ ─ⱷꜞ♇♩≤♦ⱷꜞ♇♩⌐≈™≡ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11 A.Y.─ ᵑ 

≤ ⇔ №ⅎ≡ ⌂ ╩ ⇔√ √∟╙ ⅛∫√⁹∕╣╠─

│ ─ ≤⇔≡ ─ ─ ⅜ ↄ⌂∫≡⇔╕℮√╘ ⅜ ⌐ ╡ ╣∏

⅜ ↓∫≡⇔╕℮≤ ⅎ√╡ ─ ─ ⅜ ↄ⌂∫≡⇔╕℮≤ ⅎ√╡⇔≡

™╢⁹ 
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12 A.Y.─ ᵒ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13 F.K.─  
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√∟│₈ ₉≤₈ ─ ₉≤™℮ ≈─ ⌂⇔ⱨ○♪כ꜠♩╩

⅜╠ ₈ ⌂ ₉≤₈ ₉─ⱷꜞ♇♩≤♦ⱷꜞ♇♩╩ ⅎ ↓─

⌐│≥∟╠⅜ ⇔≡™╢⅛╩ ⇔╟℮≤⇔≡™╢↓≤⅜╦⅛╢⁹╕√ ─ⱷ

ꜞ♇♩≤♦ⱷꜞ♇♩╩ ⅎ╢↓≤│ ─ ╩ ∆╢ ⌐≈⌂⅜∫≡™╢⁹ 

3 ─ ⌐⅔™≡₈ ₉─ ╩ ╡ →√↓≤≢ ₈ ─

₉─ ⅜↕╠⌐ ↕╣√≤ ⅎ╠╣╢⁹∕⇔≡ ꜠ⱳכ♩ ≢ ⌂

╩ ⅎ╢ ⌐╙ ₈ ₉∞↑≢⌂ↄ ₈ ─ ₉─ ╩ ⇔

↕╠⌐ ─ ≤─ ⌐╟∫≡ ≈─ ≥√⅝≢⅜≥↓╢∆ⱨ○♪כ꜠♩╩

ⅎ╢⁹ 

14 15 ⌐ ∆ ─ │ ─ ╩ ⇔≡≥─╟℮⌂↓≤╩ ╪∞

⅛≤™℮ ™⌐ ∆╢↓√ⅎ≢№╢⁹↓╣╠─ ⅛╠╙ ⌐⅔↑╢ ⅜ ⌂

╢ ─ ⌐⅔™≡ ≢№∫√↓≤⅜ ⅎ╢⁹ 

 

3.3.4.5 ╕≤╘  

≢│ (P0) (P1) ┘ ה ( P4)⌐ ╩ ≡ ╟╡╟™

◦☻♥ⱶ╩ ⅎ↕∑√⁹ ─ ⅛╠ ─ ⅜ ╠╣√⁹ 

(1) ⅜ ⇔√ ╩ ╡ →╢↓≤≢ ∕─ ╩╟╡ ∆╢↓≤⅜

≢⅝╢⁹ 

(2) ─ ⅎ≤─ ╩ ⇔≡ ╡ ╠∑╢↓≤⌐╟╡ ∞↑≢│ ⅛⌂⅛∫√

⌐ ™√╡ ╩ ⇔√ ╩ ⅎ√╡∆╢↓≤⅜≢⅝╢⁹ 

(3) ⌂╢ ≈─ ╩ ∆╢↓≤≢ ≈─ ╡╟╠⅜⌂⇔ⱨ○♪כ꜠♩╩

╟™ ╩ ⅎ╢↓≤⅜≢⅝╢⁹ 

(4) ─ ─ ╩ ∆╢ ╩ ⌐ ↑╢↓≤⅜≢⅝╢⁹ 

< K.S.─ > 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14 K.S.─  
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< I .A. ─ >  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 I.A. ─  

 

ה  

2018 ⌐⅔↑╢ ⌐ ≠ↄ ⌐

∆╢ - ─ ╖⌐ ∆╢ - 6

19- 26  

2018 ⌐ ≠ↄ √⌂ ≤⇔≡─ ─

΅ ה ה ⌐ ╩№≡≡΅ 6 27- 34  

2018 ⌐ ≠ↄ

⌐⅔↑╢ ≤ ⸗♦ꜟ─ 6 41- 48  

2014 ⌐⅔↑╢ⱪ꜡☿☻ ≤ -

2 65- 72  
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3.3.3 ≥─ ⅜╟™⅛ 

 

│ ╩ ∆╢ ≢₈≥─ ⅜╟™⅛₉╩ ⅎ╢ ╩

∆╢╙─≢№╢⁹ ( P1) ┘ ה ( P4)⌐ ╩ ≡ ⱪ꜡☿☻

─ ≤⇔≡ ↑╠╣╢⁹ ─╟↕⌐≈™≡ ₈ ₉₈

₉₈ ₉─∕╣∙╣─ ⌐ ≠⅝ ╩ ⇔≡™

ↄ ╩ ⇔≡ ⌂ ⅛╠ ╩ ⅎ ╩ ╡⌂⅜╠ ╩

⇔╟℮≤∆╢ ╩ ⌐ ↑╢↓≤╩ ⇔√ ≢№╢⁹ 

 

3.3.3.1 ─  

≢│ ╩ ∆╢ ≢₈≥─ ⅜╟™⅛₉╩ ⅎ╢ ╩ ∆╢⁹

⌂ │ ─≤⅔╡≢№╢⁹ 

↕╪⅜ ─ ╩ ⅎ≡™╢⁹№⌂√⅜ ↕╪─ ⌂╠ ≥─╟℮⌂ ⅜

╟™≤ ⅎ╢∞╤℮⅛⁹ 

─ │ ≈№╢⁹ 

≈ │ ─ ╩ ℮↓≤≢№╢⁹ ╩ ∆╢≤™℮ │ ⌐≤

∫≡│ ⌂ ≢│⌂™⁹⇔⅛⇔ ╛Ɫ▬Ⱪꜞ♇♪◌כ│ ⅜╟ↄ ⌐

⇔™↓≤ ╕√ ≢│ Ⱪ꜠כ◐ ─ ⅜ ⇔≡™╢↓≤╩ ∫≡

™╢ ╙ ™≤ ╦╣╢⁹ 

≈ │ ╩ ∆╢ ≢₈≥─ ⅜╟™⅛₉╩ ⅎ╢≤⅝ ─₈╟↕₉╩≥℮

ⅎ╢⅛⅜ ≤⌂╢⁹ ⌐⅔™≡│ ╕∏↓─₈╟↕₉⌐≈™≡ ≤ ⇔√™⁹

₈ ╛ ⌂≥─ ╩ ↄ ╕∑√™₉≤™℮ ╩ ∆╢ │ ™

≢№╤℮⁹↓╣│₈ ₉⌐ ⇔≡™╢≤™ⅎ╢⁹₈ ─ ⅜ ⇔≡™

╢ ⅜╟™₉≤™℮ ╩ ∆╢ ╙™╢≢№╤℮⁹↓╣│₈ ₉⌐

⇔≡™╢≤™ⅎ╢⁹╕√ ₈CO2 ⅜ ⌂™ ⅜╟™₉≤™℮ ╙ ≢⅝╢⁹↓

╣│₈ ₉⌐ ⇔≡™╢≤™ⅎ╢⁹ 

≈ │ ↓─╟℮⌐ ─₈╟↕₉⌐≈™≡│ ₁⌂ ⅛╠ √ ⅜ ╦╢⁹

⌐⅔™≡ ₁⌂ ╩ ↕∑√ ≢ №╢ ⌐ ⇔ ∕╣⌐ ≠™√

─ ╩ ⇔≡™ↄ⁹ ╩ ₁⌂ ≢ ⌐ ⅎ≡ ╩⇔√╡

─ ╛ ╩ ╡ ∫≡ ≤⌂╢ ⌐ ⇔√╡∆╢↓≤╩ ∆╢⅛╠

≢№╢⁹ 

 

3.3.3.2 ⇔√ ─  

∆╢ⱪ꜡☿☻   

ⱪ꜡☿☻ ─℮∟ ( P1) ┘ ה ( P4)⌐ ╩ ≡ ╩

─ ≢ ⅎ≡™ↄ⁹ ─₈╟↕₉╩ ∆ ╩ ╢√╘⌐ ₈ ─ ₉≤⇔≡

∆╢ ⅜№╢⁹╕√ ─ ╛ ╠╣√ ╩ ⇔ ─ ⅛╠ ─

₈╟↕₉╩ ⅎ ∆↓≤╙ ≤⌂╢⁹ 
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♃▬ⱪ  

─ ♃▬ⱪ│ ⱪ꜡☿☻ ≢№╢⁹ ─≤⅔╡ ─₈╟↕₉╩

∆ ╩ ∫≡™ↄ√╘⌐ ₈ ─ ₉≤⇔≡ ⇔√╡ ─ ╛ ╠

╣√ ╩ ⇔ ─ ⅛╠ ─₈╟↕₉╩ ⅎ ⇔√╡∆╢↓≤╙ ≤⌂╢⅛

╠≢№╢⁹ ≢ ≤™℮ ╙ ∑╙≈⁹ ─₈╟↕₉⌐≈™≡ ₁

⌂ ≢ ⌐ ⅎ≡ ╩ ⇔≡ ╩⇔√╡ ─ ╛

╩ ╡ ∫≡ ≤⌂╢ ⌐ ⇔√╡∆╢↓≤╩ ⇔≡™╢⅛╠≢№╢⁹ 

  

₈≥─ ⅜╟™⅛₉│ ₈ ╛ ╩ ↄ ╕∑╢⌂╠┌ ⅜╟™₉

╛₈ ─ ⅜ ⇔≡™╢⅛≥℮⅛≢ ∆╢≤ ⅜╟™₉⌂≥─╟℮⌐ ₁

⌂ ∆⌂╦∟ ⅜ ↕╣╢↓≤⅜ ↕╣╢⁹ 

∕↓≢ ≢│ ⅛⌂ ╩∑∏⌐ ≤⌂╢ ─Ɽfiⱨ꜠♇♩╩ ⌂⅜╠

↕╪─ ⌂╠≥─ ⅜╟™⅛╩ ™ ⅎ╢√╘⌐ ⌂ │ ⅛╩ →↕∑╢

≢ ⸗♦ꜟ─ ─ ╩⇔≡™ↄ⁹₈PEST ₉ ╩ ⇔⌂⅜╠

⌂ ⅜ ⇔≡™╢↓≤╩ ↕∑╢↓≤⅜ ─⌡╠™≤⌂╢⁹ 

≢│ ≤ ╩╙≤⌐ ⅛╠ ≤⌂╢ ╩

⇔ ∕─ ⌐ ≠ↄ ╩ ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi⌐╟∫≡ ⅝ ₈

≤ ─ ⅜ ™ ⅜╟™─≢ ₩ ⅜╟™₉≤™∫√ ╩

⇔≡™ↄ⁹ 

≢│ ─ ≤ ─ ⌐ ⌐≥╙╩♃כ♦╢╦

⌐⅔↑╢ ⌐ ≠⅝ ₈ ╩ ⇔≈≈ ╩ ⅎ√™⅛╠ ⌐

╩ ⇔√ ⅜╟™₉≤™∫√ ╩ ⇔≡™ↄ⁹ 

≢│ ╢╟⌐כ◌◖◄─ CO2 ⌐ ∆╢ ╩╙≤⌐

⌐⅔↑╢ ⌐ ≠⅝ ₈CO2 ⅜ ⌂™⅛╠ ₩ ⅜╟™₉≤™∫√

─ ╩⇔≡™ↄ⁹ 

≢│ ↓╣╠╩ ╕ⅎ ⌂ ⅛╠ ⌂ ╩ ╖╢⁹∕─ ה

◦♫ꜞ○╩∕╣∙╣ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi╩ ™ ∕╣╠╩ ⇔≡ ╩

╢⁹₈●♁ꜞfi ╛ │ ╩ ⇔≡⅔™√ ⅜╟™⅛╠ ₩ ⅜╟™₉⌂≥

₁⌂ ─ ⅜ ↕╣╢⁹ 

∆╢   

 ᵑPEST  

╩ ∆╢√╘⌐₈PEST ₉╩ ℮⁹ 

ᵒ◦Ⱶꜙ꜠כ◦ꜛfi 

╩ ∆╢√╘⌐ ╛ ╩ ∆ ⌐╟╢₈◦Ⱶꜙ꜠כ◦ꜛfi₉╩ ℮⁹ 

ᵓAHP 

╩ ⇔ ⇔√ ╩ ⇔≡ ╩ ∆╢√╘⌐ ₈AHP₉╩ ⇔

∕╣╩ ⌐ ╩ ⅎ╢⁹ 

  

ᵑ  

  ─ ─╟↕⌐≈™≡ ⅎ╢ 
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ה      ─╟↕⌐≈™≡ ↨╕↨╕⌂ ≢ ⅎ ⅎ╢⁹ 

  ⌐ ⇔√ ─  

ה      ≤ ╩╙≤⌐ ≤╖⌂⇔≡ ╩ ∆╢⁹ 

 ⌐ ⇔√ ─  

ה     ╩ ∆╢⅛≥℮⅛╩ ╕ⅎ√ ╩⇔≡ ╩ ∆╢⁹ 

 ⌐ ⇔√ ─  

CO2ה     ╩ ╕ⅎ√ ⌐╟╡ ╩ ∆╢⁹ 

 ⌂ ⅛╠─ ─  

─≢╕╣↓ה     ╩ ╕ⅎ ה ◦♫ꜞ○╩ ⇔√ ⌂

╩ ╖╢⁹ 

ᵒ ─  

─≤₈ה  ⅜╟™⅛₉≤™℮ ⌐ ⇔ ⌂ ⌐ ≠ↄ ╩ ∆╢↓≤

⅜≢⅝╢≤≤╙⌐ ∕╣╠╩ ╕ⅎ√ ⌂ ╩⇔╟℮≤∆╢ ╩ ⌐ ↑╢⁹ 

ᵓ  

1 ₈≥─ ⅜╟™⅛₉─  

  ─ ủ ≤ ™√ Ừ  

 
 

─

 

 ↕╪⅜ ─ ╩ ⅎ≡™

╢⁹№⌂√⅜ ↕╪─ ⌂╠ ≥─

╟℮⌂ ⅜╟™≤ ⅎ╢∞╤℮⅛⁹ 

β ₁⌂ ─ ╛

╛ ⌂≥╩ ⇔√Ɽfiⱨ꜠♇

♩╩ ⁹ 

 

ủ ⸗♦ꜟ≤⇔≡ ╛

╩ ∆⁹ 

ủ ─ ⌂╠≥─╟℮⌂ ⅜╟™⅛ ∕

─ ╩ ⌐ ⌡╢⁹ 

ủ ≤™∫

√ ╩╙√∑╢⁹ 

ủ ⌐⌂∫≡™⌂™ ╩ ╡ →

≤⌂╢ ╩ ℮⁹ 

ủ ─₈╟↕₉⌐│ ₁⌂ ⅜№╢↓≤╩

≢ ≢⅝╢╟℮⌐∆╢⁹ 

Ừ ╩ ∆╢√╘⌐₈PEST ₉╩

℮⁹ 

 
 

─

 

⌐ ⇔√  

 №⌂√⅜ ↕╪─ ⌂╠ ≥

─ ⅜╟™≤ ⅎ╢∞╤℮⅛⁹ 

─     
 
 

190 200 220 

 
 

9.0  7.6  6.0  
 

ủ╕∏ ↄ─ ⅜ ⅎ╛∆™ ⌐

⇔ ₈ ≤ ─ ⅜

™ ⅜╟™₉≤™℮ ⌐ ≠™≡

╩ ⇔ ≤∆╢⁹ 

ủ ⇔√ ─ ╛∕─ ─ ⌂≥

⌐ ╦╢ ╩ ⇔ ╩ ∆╢

⌐ ⅛∑╢⁹ 

Ừ ╩ ∆╢√╘⌐ ⌐╟╢₈◦Ⱶ

╩fi₉ꜛ◦כ꜠ꜙ ℮⁹ 

⌐ ⇔√  

 ₩ ⌐│ ∕╣∙╣

ủ ─℮∟─ ⌐≈™≡

Ⱪ꜠כ◐ ╩ ∆╢⅛≥℮⅛╩
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≢ Ⱪ꜠כ◐ ╩

≢⅝╢⁹↓╣⌐╟╡ ─

⅜ 60 ∆╢⁹№⌂√⅜ ↕╪

─ ⌂╠ ↓─ ╩ ∆╢∞

╤℮⅛⁹╕√ ↕╪⅜ №⌂√─

ⅎ╩ ⇔√ↄ⌂╢╟℮⌂ ╩ ⅎ

╟℮⁹ 

ⅎ╢√╘⌐ ╩ ⇔⌂™ ≤

⇔√ ≤≢ ⅜ 60

⇔√≤™℮ ╩ ∆╢⁹ 

Ừ ╩ ⇔ ⇔√ ╩ ⇔≡

╩ ∆╢√╘⌐ ₈AHP₉╩ ⇔

∕╣╩ ⌐ ╩ ⅎ╢⁹ 

⌐ ⇔√  

 ─ │ ≢№╡ CO2

─ ⅜ ↕╣╢⁹CO2 ╩

⌂ↄ∆╢⌐│ ≥─ ⌐∆╣┌╟™∞

╤℮⅛⁹ 

ủ ⌐ ⇔ ₈ ╩ ≢⅝╢

─ ⅜╟™₉≤™℮ ⌐ ≠™≡

╩ ⇔ ≤∆╢⁹ 

Ừ ╩ ∆╢√╘⌐ ╩ ∆ ⌐╟╢

₈◦Ⱶꜙ꜠כ◦ꜛfi₉╩ ℮⁹ 

 
 

≤

╡

╡ 

 №⌂√⅜ ↕╪─ ⌂╠ ≥

─ ⅜╟™≤ ⅎ╢∞╤℮⅛⁹ 

β ╕≢⌐ ≈─ ⅛╠ ⅜

↕╣≡™╢⁹∕╣╠╩╙≤⌐

⌂ ⅛╠ ה ◦♫ꜞ○╩

ⅎ╢⌂≥⇔≡ ⌂ ╩ ╖

╢⁹ 

ủ ─ ⅎ─ ≤⌂╢ ╩ ⇔√

≢ ╩⇔≡™ↄ╟℮⌐∆

╢⁹ 

ủ∕─ ™ↄ≈⅛─ ╩ ⇔ ∕╣╠

╩ ╖ ↑∆╢⌂≥⇔≡ ╩ ∫√

≤⇔≡╙╟™↓≤≤∆╢⁹ 

Ừ ╩ ⇔ ⇔√ ╩ ∆╢

√╘⌐ ₈AHP₉╩ ⇔ ∕╣╩ ⌐

╩ ⅎ╢⁹ 

 

≢│ ╩ ⇔⌂™ ≢ ↕╪─ ⌂╠≥─ ⅜╟™⅛╩ ⅎ↕

∑╢⁹ ⅎ╢√╘⌐ ⌂ │ ⅛╩ ™ ⸗♦ꜟ≤⇔≡ ╛

⌂≥╩ ⇔≡™ↄ⁹ ╪∞ ≤∕─ ╩ ™ ≤⇔≡ ⅎ↕∑╢≤

≤╙⌐ ₁⌂ ⅜ ⇔≡™╢↓≤╩ ∆╢⁹ 

≢│ ─ ⅛╠₈ ╢⌂╠

┌ ⅜ 235 ≢ ╙ ™₉₈10 ╢⌂╠

┌ ⅜ 276 ≢ ╙ ™₉≤™∫√ ╩

╢ ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi⅛╠

╩ ╢ ⌂≥⅜ ↕╣╢⁹∕⇔≡₈

≤ ─ ⅜ ™ ⅜╟™─

≢ ₩ ⅜╟™₉≤™∫√ ⅜ ↕╣╢⁹ 

≢│ ╩ ∆╢₈╟↕₉─ ╩ ╢↓≤⅜ ⅎ╠╣╢⁹

╩ ↑╢↓≤╩ ₈ x ⌐ ₉≤∆╢ ≢№╢⁹x─ ⌐≈™≡│

≤ ⌐ ⅎ ─ ╩ ⇔√╡ ╩ ⇔√╡∆╢⌂≥

─◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ∆╢↓≤⅜ ⅎ╠╣╢⁹∕⇔≡ ₈ ╩ ⇔≈≈

╩ ⅎ√™⅛╠ ⌐ ╩ ⇔√ ⅜╟™₉≤™∫√ ╩ ∆

╢⁹ 

1 ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi 
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≢│ ⅜ ⇔≡™╢₈CO2 ₉╩╙≤⌐ CO2 kg ╩

⇔≡ ∆╢⁹ ⌐╟╢₈CO2 ₉≤│ 1kWh─ ╩ ╢─⌐ ⇔√ CO2

─ kg ╩ ∆⁹ 

↓↓≢│ CO2 ╩ ⅜ 1km ╢─⌐ ⇔√ CO2─ kg ≤ ⇔ ≤

∆╢⁹●♁ꜞfi ⌐≈™≡│ ●♁ꜞfi 1L№√╡─ CO2 ⅜ 2.322kg≢№╢↓

≤⅛╠ ⅎ┌ 24km/L≢№╢ ─ CO2 │ 2.322÷240.09675 kg ≤

⌂╢⁹ ⌐≈™≡│ CO2 ⅜ 0.5 kg ≢№╢↓≤⅛╠ ⅎ┌ 40kWh

≢ 200km ⌂ ─ CO2 │ 40÷200×0.50.1 kg ≤⌂╢⁹∕⇔≡ ₈CO2

⅜ ⌂™⅛╠ ₩ ⅜╟™₉≤™∫√ ⅜ ↕╣╢⁹ 

≢│ ↓╣╠╩ ╕ⅎ ⌂ ⅛╠ ה ◦♫ꜞ○╩ ⅎ╢⌂≥

⇔≡ ⌂ ╩ ╖ ⌐⅔↑╢ ╩ ╢⁹ 

ⅎ┌ ₈●♁ꜞfi ╛ │ 10 ╙ ∂≤ ⅎ≡╟™⅛₉≤ ℮

↓≤≢ ╛ ─ ⌐≈™≡╙ ∆╢ ⅜ ∂╢⁹∕⇔≡ ●♁ꜞ

fi ╛ ⌐≈™≡─ ≤⇔≡ ה ◦♫ꜞ○╩ ⇔√◦Ⱶꜙ꜠כ◦

ꜛfi╩ ℮↓≤⅜ ⅎ╠╣╢⁹ ◦♫ꜞ○⌐╟╢ ≤ ◦♫ꜞ○⌐╟╢ ⌂≥

◦♫ꜞ○⌐ ∂√ ╩ ╢↓≤⌐╟╡ ∕╣╠╩ ⇔≡ ╩ ╢⁹↓─↓≤

⌐╟╡ ₈●♁ꜞfi ╛ │ ╩ ⇔≡⅔™√ ⅜╟™⅛╠ ₩ ⅜╟™₉

⌂≥ ₁⌂ ─ ⅜ ⅎ╠╣╢⁹ 

₩ ≢ ↕╣╢ ⌐⅔↑╢ ≤ ™√ ╩ ∆╢≤ 2

─ ╡≢№╢⁹ 

2 ₈≥─ ⅜╟™⅛₉⌐⅔↑╢ ≤ ™√  

     

    ⌂  

  
 

( )  

 

( )  

 

(CO2 )  

 

◦♫ꜞ○  
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3.3.4 ⅔╦╡⌐ 

WG≢│ ─ 3 ╩ ⇔≡ 2≈─ ╩ ⇔ ∕─℮∟ 1≈─ ⌐≈™

≡ ╩ ∫√⁹▪⌐≈™≡│ ≥∟╠─ ⌐╙ ↕∑╢↓≤⅜≢⅝√⁹ 

 

▪ ⌐⅔↑╢ ╩ ∆╢↓≤⅜ ↕╣╢ ≢№╢↓≤⁹ 

▬ ⌂ ⅜ ∆╢ ⌐⅔™≡ ╩╟╡ ⇔√ ≢ ∕─

⌐ ≠ↄ ╩∆╢╟℮⌐ ╗↓≤⁹ 

► ▬⌐⅔↑╢ ─ ╛ ╩ ≤─ ╩ ⇔≡ ╡ ╡ ∕╣╠╩

⇔≡ ⅎ ⌐ ⅎ╢⌂≥⇔≡ ≤ ⇔≡ ╩ ⇔√╡

√⌂ ╩ ⇔√╡∆╢ⱪ꜡☿☻╩ ╡ ╣╢↓≤⁹ 

 

╩ ∫√₈ ╩ ∆╢√╘⌐ ╟╡╟™ ◦☻♥ⱶ╩ ⅎ╟℮₉─ ≢│

(P0) (P1) ┘ ה ( P4)⌐ ╩ ≡ ╟╡╟™ ◦☻♥ⱶ╩

ⅎ↕∑ ─ ⅛╠ ─ ⅜ ╠╣√⁹ 

(1) ⅜ ⇔√ ╩ ╡ →╢↓≤≢ ∕─ ╩╟╡ ∆╢↓≤⅜

≢⅝╢⁹ 

(2) ─ ⅎ≤─ ╩ ⇔≡ ╡ ╠∑╢↓≤⌐╟╡ ∞↑≢│ ⅛⌂⅛∫√

⌐ ™√╡ ╩ ⇔√ ╩ ⅎ√╡∆╢↓≤⅜≢⅝╢⁹ 

(3) ⌂╢ ≈─ ╩ ∆╢↓≤≢ ≈─ ╡╟╠⅜⌂⇔ⱨ○♪כ꜠♩╩

╟™ ╩ ⅎ╢↓≤⅜≢⅝╢⁹ 

(4) ─ ─ ╩ ∆╢ ╩ ⌐ ↑╢↓≤⅜≢⅝╢⁹ 

╠╣√ ─(2) ─╟℮⌂ ─ ⅜ ╠╣√↓≤╛(3) ─╟℮⌂ ─ ⅜

╠╣√↓≤│ ►╩ ╡ ╣╢↓≤⌐╟╡ ⇔≡™√ ─ ≢№╢⁹ 

╕√ (4) ─╟℮⌂ │ ⌐ ≠ↄ ≢ ∆═⅝ ─

─ ≈≢№╢≤ ⅎ╢⁹∕─╟℮⌂ ╩ ╠╣√↓≤│ ⅝⌂ ≢№∫√⁹ 

 

│ ∫≡│™⌂™⅜ ₈≥─ ⅜╟™⅛₉─ ⌐⅔™≡│ ⌐ ▬╩ ╡

╣√ ╩ ∆↓≤⅜≢⅝√⁹ ≢ ≥⅔╡⌐ ╘≡™ↄ⌐ √∫≡│

─ⱪ꜡☿☻⅜ ↄ⌂∫≡⇔╕℮↓≤⅜ ≢№╢⁹ 

 

WG≢│ ⌐ ≠ↄ ╩ ⌐ ⅎ╢≤ ⅛

╠ ┼≤ ⅜ ⅜∫≡™ↄ⌐≈╣≡ ╛ ⌂≥⅜ ⇔

≡™ↄ╙─≤ ⅎ ≤ ─ ⌐ ↄ ─ ≤ ⸗♦ꜟ⅜≥℮

№╢═⅝⅛╩ ⌐⅔™≡ ⌐ √∫≡⅝√⅜ ∆╢ ⅜ ⌂™↓≤│

⅝⌂ ≢№∫√⁹ 2≈─ ╩ ⇔≡ ╠╣√ ╩╙≤⌐ ╟╡ ↄ─ ⅛

⌂ ╩ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 
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4  ⌐⅔↑╢ ≤ ⸗♦ꜟ 

 

  

  

  

  

  

  

☿fi♃כ  

  

☿fi♃כ  

  

 

3.4.1 │∂╘⌐ 

│ ≤™∫√ ╛

⌂≥─ ⅜ №╡ ⌐╟∫≡ ─ ⅜ ≢№╢⁹ ⅔╟∕ 5

─ │ ┼ ⇔ ∕─ ╛ ┼≤ ⇔≡™ↄ⁹ ≢ ⇔

≡∆←⌐ ⌐≢≡ ↄ ╙ ⌂ↄ⌂™⁹↓─╟℮⌂ ⌐⅔™≡ ⌐⅔

™≡ ⌐ ∆╢ ╩ ℮↓≤│ ⌐ ≢№╡ ─ ⌐

∂≡ ₁⌂ ⅛╠▪ⱪ꜡כ♅∆╢↓≤╩ ⅎ╢ ⅜№╢⁹∕↓≢ WG≢│

⅝ↄ ─ ⅛╠ ╩ ⇔√⁹  

 

ᵑ ⌐≤∫≡ ⅜№╡ ─ ─№╢ ╛ ⌐ ⇔≡

⌐ ⇔ ╩ ∆╢↓≤⌐╟∫≡╟╡╟™ ≤⌂╢  

ᵒ ⌂ ╛ ╩ ™ ⌂ ╩ ⌐ ╣√  

ᵓ ⌂ ה ╩ ⇔ ₁⌂ ╩ ∆╢↓≤╩

⇔≡ √⌂ ⌐ ╩ ↑╢↓≤⅜≢⅝╢  

ᵔ ⌐│ ╘╠╣≡™⌂™ √⌂ ╩ ℮  

ᵕ ─ ╩ ⇔≡ ╩ ∆╢↓≤⅜ ↕╣╢  

 

ᵑᵒ│ ⌐ ⌐ ∆╢ ≢№╢⁹ᵑ⌐ ⇔≡│ ╛╛╙∆╢≤ ─

╛ ⌂▬ⱷכ☺⌂≥⌐╟∫≡ ⇔√╡ ⅝⌂ ─ ─ ⅜ ∫√╡

⌐╟∫≡ ╘╢↓≤⅜№╢╟℮⌂ ⌐≤∫≡ ⌂ ╛ ∆╢ ─

№╢ ╩ ≤⇔ ∕╣⌐ ⇔≡ ⌐▪ⱪ꜡כ♅∆╢↓≤╩ ⇔≡™╢⁹

ᵒ│ ↓╣⅛╠ ╩ ∫≡™ↄ ≤⇔≡ ╛№╢ ─ ≤™℮

╩ ∆╢ ⌂≥ ₁⌂ ⅛╠ ⌐ ∆╢↓≤╩ ⇔≡™╢⁹

╕√ ∕─╟℮⌂ │ ≤™℮ ─ ╩ ⅎ ₁⌂ ≤ ⇔⌂⅜╠

⇔≡™ↄ↓≤⅜ ╕⇔™⁹ ⌂ ╩ ⌐ ╣≡™ↄ ⅜№╢⁹  

ᵓ│ ₁⌂ ─ ⌐ ∂≡ ≤⇔≡╟╡ ™ ╩ ∟ ⌂

⌐ ╩ ↑╢↓≤╩ ⇔≡™╢⁹  
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ᵔᵕ│ ⌐ ⌐ ∆╢ ≢№╢⁹ ≢│ ≤ ═≡ ⅎ╢

⅜ ™⁹ ∫≡ ╩ ∆╢ ╛ ⇔√ ╩ ∆╢

╩ ⅎ╢ ⌐│ ─ ╩ ™√ ⅛⌂ ⅜ ↕╣╢⁹∕↓≢ᵔ─ ╩

⇔√⁹╕√ᵕ≢│ ╩ ™√ ╩ⱴ♩fi♩כ○ꜟ☿╛ ™√◦Ⱶꜙ꜠כ

◦ꜛfi⌂≥ ≤⇔≡ ⌐ ⌐ ↑≡ ⇔™ ╩ ℮↓≤╩ ⇔

≡™╢⁹  

 WG≢│ ↓╣╠─↓≤╩ ╕ⅎ ─ 6≈─ ╩ ⇔ ∕─℮∟ 3≈

─ ⌐≈™≡ ╩ ∫√⁹  

 

 ̧ ₈ ┘─ⱴ♬ꜙ▪ꜟ╩≈ↄ╤℮₉ 

 ̧ ₈ 2 ─fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿ ₉ 

 ̧ ₈ ─ ₉  

 ̧ ₈ ⌐ ╢ ⌂ ( ╡)₉ 

 ̧ ₈ ─  ⱴ♩fi₉♩כ○ꜟ☿≥

 ̧ ₈ ≢─ ▪♇ⱪ╩ ∕℮₉ 

 

 ⌂⅔ WG─ ⇔√ ≢│ ─₈ ₉⌐ ⇔≡ ≢

≈─ ⌐ ╢↓≤⅜ ∏⇔╙ ≢│⌂™ ╙№╢⁹∕↓≢ ↕╣√

⅜ ⅛≥℮⅛─ ╩∆╢↓≤╙№╢ ─₈ ₉≢№╢≤

ⅎ ╩♦◙▬fi⇔√⁹ 
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3. 4.2  ┘─ⱴ♬ꜙ▪ꜟ╩≈ↄ╤℮  

 

   

 

│ ↔≤─ ⅝≠≥╙⌐♃כ♦─ ⌐⅔™≡ ╛

⅜╙≈ ╩ ⇔ ⇔√ ╩╙≤⌐ ╛ ⌐⅔™≡

╖≠↑╩ ∫√ ꜝfi◐fi◓─ ╩ ∆╢╙─≢№╢

⌐ ≠⅝ ╩ ⇔√ │₈B ₉─♃▬ⱪ

⌐ ↕╣╢↓≤⅜ ╠⅛⌐⌂∫√ ╕√ ⌐ ≠ↄ ─

╩ ⅎ√ ⌐⅔↑╢ ⅜ ↕╣ ⌂ ╩ ⌐

∆╢↓≤─ ⅜ ↕╣√ ↕╠⌐ ⌐ ╦╢ ≤─

╩ ╘≡ ⅜ ∆ ╩ ⇔≡™ↄ ⅜ ↕╣

√  

 

3.4.2.1 ─   

⇔√ ─ │ ─ ╡≢№╢( )  

 

  

↔≤⌐ ⌐≥╙╩♃כ♦─ ╛ ╡

≤™∫√ ₁⌂ ⅜ ↕╣√ꜞ☻♩╩

⇔ √∟─ ⌐ ≠™≡ ╩ ⇔ ⇔√™ ╩ ∆╢≤™℮

╙─≢№╢ ╩ ∆╢ ⌐⅔™≡ ─♃כ♦ ╛ ─ ⌂╢

─♃כ♦ ─ ╖≠↑⌐ ≠ↄ ⌂≥⌐≈™≡ ⌐ ≠™

√ ⅜⌂↕╣╢ ∕⇔≡ ↕╣√ ⌐≈™≡ ╩ ╢≤™℮ ╩

⇔√  

 

3.4.2.2 ⇔√ ─  

∆╢ⱪ꜡☿☻   

ⱪ꜡☿☻ ─℮∟ (P1) ┘ (P4)⌐ ╩№≡╢ ≢

│ ╛ ─ ⌂ ⌐ ≠⅝ ─ ה ╩♃כ♦ ⇔

─ ╩₈ ─ ₉⌐ ∆╢ ∕⇔≡ ∕─ ↕╣√ ╩

╛ ⌐⅔™≡ ⇔√ ⌐ ⇔≡ ≢№╢⅛╩ ∆╢  

₈ ┘─ⱴ♬ꜙ▪ꜟ╩≈ↄ╤℮₉ 

─◑ꜗ♇ⱪ⅛╠ ╩ ⌂ↄ↕╣╢↓≤│╟ↄ№╡╕∆ ∕

─╟℮⌂◑ꜗ♇ⱪ╩≢⅝╢∞↑ ↕ↄ∆╢√╘⌐ ↓╣╕≢ ≢│ ─

╩ ∫≡⅝╕⇔√ ∕↓≢ 2 ┼ ↑≡ ┘─ⱴ♬ꜙ▪ꜟ╩≈ↄ╡

√™≤ ™╕∆  
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♃▬ⱪ  

─ │ ⌐⅔™≡ ╛ ⅜╙≈ ╩ ⇔ ⇔√

╩╙≤⌐ ╛ ⌐⅔™≡ ╖≠↑╩ ∫√ ꜝfi◐fi◓─ ╩

∆╢↓≤≢№╢ ╟∫≡ - ─ ╛ ≤⇔

≡─ ꜝfi◐fi◓─ ─ ה ⌐ ⅜ ⅛╣≡⅔╡ ₈B 

₉─♃▬ⱪ⌐ ↕╣╢  

  

╕∏ ┘─ⱴ♬ꜙ▪ꜟ╩≈ↄ╢≤™℮₈ ⌂ ₉╩ ה ∆╢

│ ⌐ ╩ ⇔≡ ⅜ ∆╢ ╩ ╪≢⅝√ ⅜№╢ ∕

↓≢ ⌐♩♇꜡ⱪ♩♇♪╩♃כ♦─ ≠⅝ ⇔ ∕─ ╩ ℮ ⌐│

─ ♩♇꜡ⱪ♩♇♪╩♃כ♦─ ╛ⱥ☻♩◓ꜝⱶ⌐ ∆  

 

♩♇꜡ⱪ♩♇♪─♃כ♦─   

⌐ ↕╣√ ⅜♃כ♦─ ה ⅜♃כ♦ ∆╢↓≤╛ ♃כ♦

─ ⅜ ⌂╢↓≤╩ ∆╢ ∕↓≢ ─♃כ♦ ─┼♃כ♦ ╛

─ ─ ─♃כ♦ ─ ─┼♃כ♦ ╩ ℮ ↓↓≢│ ╛

─ ⌐ ∂√ ⅜ ╦╣╢ ⅎ┌ ╩♃כ♦─ ∆╢ ₈ ₁

⌂ ≢ ╩ ╘╢ ⅜™™₉≤™℮ ≤ ₈ ⅛╠ ⅎ╢ ⅜™™₉

≤™℮ ≢│ 5 ─ ⅜ ⌂╢( )  

 ⌐ ∂√₈ ₉─ 5 ─  

 

 

 

 

 

 

 

 

 

╕√ ₈ ₉≤₈ ₉╩ ™≡ ꜝfi◐fi◓╩ ∆╢ ─

⅜ ⌂╢↓≤⌐╟╡ ─ ⅜ ↄ⌂╢↓≤⅜ ≤⌂╢  

 

  
ᵑ  

₈ ₁⌂ ╩ ╘╢ ⅜™™₉ 

ᵒ  

₈ ⅛╠ ⅎ╢ ⅜™™₉ 

5  ⌂⇔  

4   

3    

2     

1 ⌂⇔  
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 ≤ ─ ╩ ™√  

  A  B  

 180132 172930 

 72 77 

ⱳ▬fi♩ 180204 173007 

A ≤ B │ ⌐│ 5 ⇔⅛ ⅜⌂™ ⌐│ 7202 ─ ⅜№╢

╟∫≡ ─♃כ♦ ╩ ╦∏⌐ ╩ ╘≤∆╢ ╩ ℮≤ 7197

╙ ⅜ ∂≡⇔╕℮ ╟∫≡ ≤ ╩∕╣∙╣ ─ 5 ┼

⇔ ─♃כ♦─╠╣↓ ╩ ⌐∆╢  

 5 ─ ( )≤ ⌐ ≠ↄ ( ) 

 

 

 

  

 

 

 

↓↓≢│ ∫√ ─ ─ ╩ ⇔ ⌐ ∂≡∕─ ה ╩

℮ ∕─ ⌐│ ╛ ─ ⅜ ↕╣ ─♃כ♦ ⌐⅔↑╢ ╖

≠↑⅜ ↕╣╢  

∕⇔≡ ╠⅛♃כ♦√⇔ ╩ ™ ⌐ ≠ↄ ─ꜝfi◐fi◓≤™

℮ ⅜ ↕╣╢ ↓╣╕≢ ⌐ ≠⅝ ∆╢ ╩♃כ♦─ ╘

∕─ ╩ ∫≡⅝≡™╢ ╟∫≡ ⌐⅔™≡╙ ⇔√ ─♃כ♦

∞↑≢⌂ↄ ╖≠↑ ╩ ℮↓≤⅜ ↕╣╢  

 ⌐ ≠™≡ ╖≠↑╩ ∫√  

 

─ ⌐╟∫≡ ↕╣√ │ ─╟℮⌐ ↕╣╢( )  

 

  A  B  ╖≠↑  

( ᵒ) 4 3 2  

ᵑ  1 1 3  

( ᵓ) 4 4 1  

ⱳ▬fi♩  15 13 
 

 

  A  B  

 4 3 

 1 1 

 5 4 

 

    

5 20  125  

4 18 20 120 125 

3 16 18 100 120 

2 14 16 90 100 

1 14 90 
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⌐ ⌐⅔↑╢ ⌐⅔™≡ ⇔√ ─ꜝfi◐fi◓─ ╩

∆╢ ↓↓≢│ ≤⇔≡ ⇔√ ꜝfi◐fi◓⅜ ↕╣ ─♃כ♦

╛ ─ ⅜ ↕╣╢ ╡ ╡⌐⅔™≡ ⌐ ⇔√

≤≤╙⌐ ⌐ ה ↕╣√ ╩╕≤╘╢  

∆╢   

ᵑ♪♇♩ⱪ꜡♇♩ה └→  ⱥ☻♩◓ꜝⱶה

┘─ⱴ♬ꜙ▪ꜟ╩≈ↄ╢≤™℮₈ ⌂ ₉╩ ה ∆╢

≈╙⅜♃כ♦─ ה◐♠ꜝⱣה ⌂≥─ ─ ╩∆╢√╘⌐

♪♇♩ⱪ꜡♇♩ה └→ ╩ⱥ☻♩◓ꜝⱶה ∆╢  

ᵒ ה  

↕╣√ │♃כ♦─ ה ⅜♃כ♦ ⇔ ♃כ♦ ⌐⅔™

≡╙∕─ ⅜ ⌂╢ ╟∫≡ ╩ ∆╢√╘⌐ ─♃כ♦ ♦

┼♃כ ╩♃כ♦ ─ ≥┼♃כ♦ ∆╢ ∕⇔≡ ↕╣√

╠⅛♃כ♦ ╩ ™⇔ ∕─ ⌐ ≠⅝ ꜝfi◐fi◓╩ ∆╢  

 

ᵑ  

   ─ ╩ ∆╢  

50ה ─ ─ ─♪♇♩ⱪ꜡♇♩╩╙≤⌐ ─♃כ♦─╣∙╣⧵

╩ ⅎ╢  

ה ⅜ ∆╢ ╩ ╘ ∆╢ ╩♃כ♦─ ∆╢  

   ꜝfi◐fi◓╩ ∆╢  

₈ ─ ─√╘ ⌐ ∆╢ ╩ ┘√™₉ 

╩ ╡ →╢ 

  

╩ ╡ →√ ꜝfi◐fi◓⅜

╠╣╢ 

₈ ─ ─√╘ ⌐ ∆╢ ⅛≈ ⅜ ™ ≤ ⇔

ↄ ↑╢ ╩ ┘√™₉ 

≤

╩ ╡ →╢ 

⅜ ™ ≤ ⇔ↄ ↑╢ ╩╟╡ ⇔√™─≢ ⌐ ╖≠↑╩

⇔≡ ≤ ─ ╩ ╘╢ 

≤

╩ ╡ → ⅜ ™ ≤ ⇔ↄ ↑╢ ╩╟╡ ∆╢ꜝfi◐

fi◓⅜ ╠╣╢ 
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ה ↕╣√ ⌐≥╙╩♃כ♦─ ⇔√ 10 ─ ꜝfi◐fi◓

╩ ∆╢  

ה ↕╣√ 2≈─ ⌐≥╙╩♃כ♦─ ╩ ℮  

   ꜝfi◐fi◓╩ ה ∆╢ᵑ 

ה ≢ ⇔√ ꜝfi◐fi◓⌐⅔™≡ ─┌╠≈⅝╛ ♦

─♃כ ─ ⌐ ⇔ ה ─ ╩ ∆╢  

ה 1 ≢ ⇔√ ╩ ┬ ⌐ ⇔√ ₄ ₅╩ ╡

╡ ∆╢ ╩♃כ♦─ ∆╢  

  ꜝfi◐fi◓╩ ה ∆╢ᵒ 

ה ≢ ⇔√ ⌐≥╙╩♃כ♦─ ⇔√ 10 ─ ♃כ♦

╩ ⌐♃כ♦ ╩∆╢  

ה ─▪▬♦▫▪╩╙≤⌐ ╩♃כ♦ ─ ─ ⌐♃כ♦

∆╢  

  ─ ┘ ╩ ∆╢  

ה ≢ ⇔√ ╩╙≤⌐ ╩ ™ ∕─ ⌐ ≠⅝

ꜝfi◐fi◓╩ ∆╢  

⌐≥↔ⱪכꜟ◓ה ⇔√ ꜝfi◐fi◓⌐≈™≡ ─

ה ─ ─ ₄ ₅╩ ה ∆╢  

ה ┘─ ≤⇔≡─ꜝfi◐fi◓≠ↄ╡─ⱴ♬ꜙ▪ꜟ╩ ∆╢  

ᵒ  ─  

⌐⅔™≡ ╛ ⅜╙≈ ╩ ⇔ ⇔√ ╩╙≤⌐

╛ ⌐⅔™≡ ╖≠↑╩ ∫√ ꜝfi◐fi◓─ ╩ ∆╢↓

≤⅜≢⅝╢ 

ᵓ   

─ ה ─ⱪכꜟ◓╛ ⌐╙≤≠⅝ ╛♃כ♦ ╩♃כ♦

⌂╢ ⌐♃כ♦ ∆╢╟↕╩ ⇔ ℮↓≤⅜≢⅝╢⁹ 

ה ╩♃כ♦ ⌂╢ ⌐♃כ♦ ∆╢ ╛

╩ ™≡ ≡≡ ℮↓≤⅜≢⅝╢ 

  
─  

 

 

ủ 3ה2 ─ ╩ ℮  

(1) ꜝfi◐fi◓╩≈ↄ∫√≤⅝  

ᵑ ↑∞↑≢│ ∕╣∙╣─ ⅜ ≤⌂

╡ ╠┌╡╩ ∆↓≤⅜≢⅝⌂⅛∫√  

ᵒ ∞↑≢│⌂ↄ ─ ⅛╠ ⱳ▬

fi♩╩ ⇔ ꜝfi◐fi◓╩ ∆≤ ∕

╣∙╣─ ╩ ∆↓≤⅜≢⅝√  

ᵓ ⅜ ↕╣≡™⌂™√╘ ─ ⅝™

─ ⅜ ⌐ ⅝⅛∫√  

ᵔ ╩ ∆╢√╘ ╩ ⇔

Q.√∞ ↑

⇔√≤⅝ ≥╪⌂

⅜ ∑⌂⅛

∫√⅛⌂  

Q. ≈─

─ ⅜ ⅎ╢

│ ≥╣╙⅔

⌂∂∞∫√⅛⌂  

 

Q. ╩≈ↄ



 

  161  

╩ ∫√  

(2) ─ ─ ⅛╠ ∆╢ ─

╩⅝╘√≤⅝  

ᵑ ─ ™ ╩√ↄ↕╪ ┬≤ ∕─

╩ ↄ ↑╢  

ᵒ ─ ╠┌╡⅜ ⌂™ ╩ ╪≢╙ №╕

╡ ⅜ ╣⌂™  

ủ ─ ╩ ∆╢  

 

 

 

 

 

∫≡

∆╢≤ ≥╪⌂™

™↓≤⅜№∫√

⅛⌂  

Q. ─ ╩

═╢⌐│ ≥╪

⌂ ╩≈⅛∫

√⅛⌂  

╩ ∂≡ ⱴ

♬ꜙ▪ꜟ ╡─

╩ ∆╢

╩ⱴכ♥℮™≥

∆╢  

( ) 

ủ ╩ ∆╢  

 

 

 

 

(1) ╩ ℮√╘─ ╩ ∆╢  

₈⌂⇔₉ ₈ ₉ ₈ ₉ ₈

₉─ ⌐ 4 ─ ╩≈ↄ

╢ 

2 ≥╪⌂ ─ ╙ ⌐⇔⌂™  

3 ₈⌂⇔₉ ₈ ₉≤₈ ₉ ₈

₉─ 2 ─ ╩≈ↄ╢  

 

(2) ⇔√ ╩ ∆╢  

ᵑ ⌐ ∂≡ ₈ ₉╩ ™╙─≤ ⅎ╢

≤ ™╙─≤ ⅎ╢ ─ ╩

⇔ ⌐ ∂≡ ⅜ ⌂╢ ⌐

ↄ  

ᵒ₈ ₉╩ ™╙─≤ ⅎ≡™╢ ≢╙

⌐╟∫≡ ⅜ ⌂╢↓≤⌐ ↄ  

 

(3) ╩ ⇔≡ ╩ ∆╢  

 

 

 

 

 

 

 

 

 

 

Q.≥℮⇔≡₈

⌂⇔₉⅜ 5 ⌂─⅛

⌂  

Q.≥℮⇔≡₈

₉⅜ 5 ⌂─

⅛⌂ 

Q. ⅛╠ ℮↓

≤╩ ⅎ≡™╢

⅛⌂  

 

Q.2 ≈─ ─

↑ ⌐│ ≥℮

⇔≡ ™⅜№╢

─⅛⌂  

Q.≥↓╕≢⌂╠

⇔≡╙™™

⅛⌂  

Q.₈ ₉│⇔√

™─ ∕╣≤╙

⇔√ↄ⌂™─  

 

─ ╙ ╘√ ꜝfi◐fi◓─

⌐ ↑≡ ─ ╩ ⇔╟℮ 

 

⅜ⱪכꜟ◓─≤╪≥╒ ╪∞₈ ₉

─ ─ ╩ ⇔╟℮ 
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(4) ⇔√ ╩ ∆╢  

╖≠↑╩ ∫≡™╢ ╩ ╡ →

╩ ∆╢≤ ─ ⌐ ╩ ⅎ╢

↓≤╩ ∆╢  

( ) 

ủ◓ꜟכⱪ ╩ ∆╢  

 

 

 

⌐≥↔ⱪכꜟ◓(1) ∆╢  

╩ ⇔≡ ╩≥─╟℮⌐ ⅎ╢⅛◓

≢ⱪכꜟ ∆╢  

 

 

ⱪꜝ▬ⱬכ♩─ ╩ ⌐⇔√™─

≢ ⌂╢═ↄ ⇔√ↄ⌂™  

2 √ↄ↕╪⅔ ╩ ⅞√™─≢ ╩

√ↄ↕╪⇔≡ ╩ ⅞√™  

3 ⱪꜝ▬ⱬכ♩─ ╙⅔ ╙≥∟╠╙

⌂─≢ ╟ↄ ⇔√™  

 

(2) ⇔√ ╩ ∆╢  

ᵑ ╛ ╩ ╩ⱪכꜟ◓╢™≡™

╡ → ∕─ ─ ╩ ∆╢  

β ╩ ™╢▪▬♦▫▪⅜ ≡↓⌂™

└→ ╩ ⇔ ₈ ₉≢│ 4

₈ ₉≢│ 2 ≢⅝╢↓≤╩

∆╢  

ᵒ ⌐ ╖≠↑╩ ╙╩ⱪכꜟ◓╢™≡∫

≤⌐ ≢ⱪכꜟ◓ ╘√ ≤ ╠⇔ ╦

∑≡ ⅛≥℮⅛ ∆╢  

 

 

 

 

≢ⱪכꜟ◓⌐

─ ⅎ

─ ≤⌂╢

╩ ↕∑

╢ 

Q. │ ™─

⅛⌂ ∕╣≤╙

™─⅛⌂  

Q. ╕≢⌂

╠ ⇔≡╙™

™⅛⌂  

 

Q. └→ ─

─ │ ─

─ ⅜ ∫

≡™√⅛⌂  

Q.♪♇♩ⱪ꜡♇

♩╩╖╢≤

╩ ™╢─│

⅛⌂  

 

╕≤╘ 

ủ ─╕≤╘╩ ℮  

(1) ≢ ↕╣≡™⌂™ ╩ ≢ ∆≤

⅝ ⌐ ∂≡ ─ ╩≈ↄ

╢≤╟™ 

(2) ≢ ↕╣≡™╢ ╩ ∆╢≤

⅝ ─ ╩ ™≡ ╩ ╘

╩╙≤⌐ ─ ╖≠↑╩ ℮≤╟™  

 

 

 

 

ⱪכꜟ◓  

─ ╩≈ↄ∫≡╖╟℮ 
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3.4.2.3 ─   

   

1  30 11 14 3  

      2  30 11 16 6  

      3  30 11 19 3  

     4  30 11 21 3  

       5  30 11 28 6  

        6  30 11 30 3  

   

3 3 34  

   

₈ ┘─ⱴ♬ꜙ▪ꜟ╩≈ↄ╤℮₉6 ™  

 

1 ≢│ ⇔√™ ╩ ∆╢√╘─ⱴ♬ꜙ▪ꜟ╩ ∆╢≤™℮

≤ ╩♃כ♦─ ⇔ ◒ꜝ☻─ ⅜ ∆╢ ⌐ ∆╢ 50 ─

╩♃כ♦─ ⌐ ─ ╩ ═√ ⌐│ ╛

♇꜡ⱪ♩♇♪╣∙╣⧵╩♃כ♦√∫™≥

♩⌐ ⇔ ─ ╩ ≢ ═√ ╕√♪♇♩ⱪ꜡♇♩─ ⌐ ⇔ 2

─ ╩ ⇔√  

2 ≢│ ─♃כ♦ ─ ™⌐ ↕∑√ ╕∏ ⅜ ⇔√

≤ ⌐ ⇔√ ≤∕╣⌐ ≠™√ ꜝfi◐fi◓╩ ⇔√ ∕─ │

≤ ─ ╩≤∫√╙─≢№╢ ↓─ ≤ ─ ⅜

⅝ↄ ⌂╢√╘ ⅜ ™ ─ ⅜ꜝfi◐fi◓ ⌐⌂∫≡⇔╕℮ ∆⌂╦∟

─ ⅜╒≤╪≥ ↕╣⌂™ ⅜ ⇔√ ╩ ∆╢↓≤⌐╟∫

≡ ─ ™╩ ⇔ ∆╢ ⅜№╢↓≤╩ ⇔ ╛ ╩™ↄ

≈⅛─ ⌐ ∆╢ ⌂≥⌐≈™≡ ⇔√   

3 ≢│ ⌐ ↑≡ ⌐╙≤≠™≡ ─ ╩ → ─

╩ ⇔√ ╕∏│ ≢ ∫√ ∕─ ≢ⱪכꜟ◓ ╩ ⇔≡ ⇔

⌐ ─ ─ ╩ ∫√ ⱪכꜟ◓ ⌐⅔™≡ 1 ≢ ⇔√

╩╙≤⌐ ─ ⅛╠ ─ ─ ╩ ⇔√  

4 ≢│ ⌐ ↑≡ ≥♃כ♦ ─♃כ♦ ╩ ∫√

⌐│ ─⅛≈ↄ™╩♃כ♦ ⌐ ⇔ ∕↓⌐ⱳ▬fi♩╩ ⇔√ ( )

─ ╡ ⌐≈™≡ ⇔√ │≡™≈⌐♃כ♦ ─ ╩ ⌐ →√

≢ ╩ ⇔√ ∕─ ⌐ ∂≡ ─ ( )╛ⱳ▬fi♩

⅜ ⌂╢↓≤╩ ⇔√ ⌐ ≢ⱪכꜟ◓ ╢№≢♃כ♦ ─

╩ ⇔√  

5 ≢│ ꜝfi◐fi◓─ ╩⅔↓⌂∫√ ≢ⱪכꜟ◓ ≢ ⇔√

─ ╡ ╩╙≤⌐⇔⌂⅜╠ 3 ⌐ ⇔√ ⌐≈™≡─ ↕╠⌐

╩ ∫√ ∕⇔≡ ꜝfi◐fi◓╩ ⇔√  
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⇔√ 5 ╕≢≢│ ꜝfi◐fi◓─ ╕≢⇔⅛≢⅝⌂⅛∫√√╘ 6

⌐ ꜝfi◐fi◓─ ה ≤ ╡ ╡╩ ℮↓≤≤⇔√  

6 ≢│ ⱴ♬ꜙ▪ꜟ╩ ⇔√ ╕∏ ≢№╢ ⅜ ⇔√ ꜝfi◐fi

◓╩ ⇔ ≤ꜝfi◐fi◓─ ╩ ה ⇔√ ⌐ ꜝfi◐fi◓

╩ ∆╢√╘─ ╩ ₈ ∆╢ ─ ─ ₉₈ ∆╢ ─ ₉

₈ ─ ₉₈ ⱳ▬fi♩─ ₉─ 4≈─ ⌐ ↑≡ ⇔ ∕╣╠╩

⌐ⱴ♬ꜙ▪ꜟ╩ ⇔√  

 

3.4.2.4 ─   

≢│ ─♃כ♦ ╩ ℮ 4 ⌐ ╩№≡╢ ∕─ ≢╙ ♃כ♦

≢№╢ ─ ≢ⱪכꜟ◓╩ ∆╢ ⌐ ∆╢ ⌐⅔™≡

│ √∟⅜ ╩ ∆╢ ⌐ ╩ ≤∆╢⅛ ╕√∕─ ⌐⅔™≡

⅜≥─╟℮⌐ ⇔≡™╢─⅛╩ ⌐ ∆╢  

⌂⅔ ⱪ꜡♩◖ꜟ⌐⅔™≡ T │ ╩ ⇔ 2≈─▪ꜟⱨ□ⱬ♇♩│∕╣∙╣

─ ╩ ∆ ╕√ ⱪ꜡♩◖ꜟ│◓ꜟכⱪ╩ ∆ ⱪכꜟ◓≥ ≢─ ⇔

╩ ∫√╙─╩ ∆╢  

(1)2 ─  

2 │ ─ ≢ ⌐ ⇔√ ─ ╩ )♃כ♦─

)┼ ≢⅝╢⅛╩ ⇔ ≥─╟℮⌐ ╩ ∆╢⅛ ⇔√( )  

 

1 27 11 7 21 10 31 5 41 8
2 10 12 15 22 13 32 20 42 0
3 20 13 10 23 30 33 1 43 30
4 18 14 10 24 20 34 10 44 30
5 10 15 20 25 15 35 20 45 20
6 20 16 15 26 25 36 30 46 20
7 8 17 30 27 10 37 10 47 25
8 15 18 26 28 16 38 10 48 20
9 3 19 45 29 30 39 10 49 7
10 3 20 30 30 20 40 20 50 20  

♃כ♦─   

 

─ ⌐⅔™≡ ₈⌂╪≢╙™™₉(ᵒ-20-OהS) ₈⌂╪≢╙™™╟⌂₉(ᵒ-21-Oה

Y)≤№╢╟℮⌐ ⌂ │⌂™ OהY ⅜ᵒ-17≢ ╩≥─╟℮⌐ ∆╢⅛ 2

≈─ ╩ ⇔√ ᵒ-22≢ KהS│ ∕─ ⌐ ∫≡™╢ ∕↓≢

│ ─ ≤ ∕─ ≤ ⇔√ ─ ╩ ∆ ╩ ∫√( )  

─ᵒ-26≢─ ╩ ⌐ ⱪכꜟ◓ ─ ⅜ ⇔ ╘√ ∕⇔≡

⅜ᵒ-28≤ᵒ-32≢ ⇔√ √╡─ ╩ ∆╢ ╩╙≤

⌐ ⇔√ ╩ ⌐ ╠⇔ ╦∑╢ ⅜ ↕╣√  
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ᵒ-13-OהY ↓─ ─ │↕ 4 ≈∞⅛╠∆←⌐≢⅝√↑≥ ↓─

─ │™ↄ≈╙№╢∂╚╪  

ᵒ-14-KהS ℮╪  

ᵒ-15-OהY ↓℮™℮╛≈ ─ ╖√™⌐ ⅛⌐╦↑√™╪∞╟  

ᵒ-16-KהS №№ ∕℮⅛  

ᵒ-17-OהY ∞⅛╠ 0 ⅛╠ 5 ≢╛╢⅛ 0 ⅛╠ 10 ≢╛╢─⅛ 10 ↓∏≈ ╖⅛ 5 ↓

∏≈ ╖⅛  

ᵒ-18-KהS ≥∫∟─╒℮⅜™™⅛⌂ ≥∫∟─╒℮⅜╦⅛╡╛∆™⅛⌂  

ᵒ-19-OהY ≥∫∟⅜™™  

ᵒ-20-OהS ⌂╪≢╙™™  

ᵒ-21-OהY ⌂╪≢╙™™╟⌂ ∕╡╚№ ≥℮∆╢ 10 ↓∏≈ ╖⌐∆╢  

ᵒ-22-KהS 10 ─╒℮⅜™™─⅛⌂  

 ─  

ᵒ-26-T     ↓↓│╕∏ │⇔√™ ⇔√ↄ⌂™   

ᵒ-27-KהS ⇔√ↄ⌂™≢∆  

ᵒ-28-T     ∕⇔√╠ ≥↓╕≢∞∫√╠⇔≡™™  

ᵒ-29-OהY ≤™℮≤↓≢∆⌡  

ᵒ-30-T      ←╠™  

ᵒ-31-KהS ∕℮⌡ ↓╣ ─ ⅛  

ᵒ-32-T      20 ∞∫√╠ 1 1 ≢ 20  

ᵒ-33-KהS №כ ∕℮≢∆⌡  

ᵒ-34-T     ∕╣⅜≥℮⅛⌂≤⅛⌡ √≤ⅎ┌⌡  

ᵒ-35-OהY 20 ≢╙ ™ ∞⅛╠  

ᵒ-36-KהS ∕℮∞⌂№  

 ⌐╟╢ ─  

⌐ OהY │ ᵒ-21≢ ⌐ ⇔√ ⌐ ≠⅝ ─ 10

─ ╩ ╘ 10╩ ≤∆╢ⱥ☻♩◓ꜝⱶ╩ ⇔√  

 

 2 ─ ⇔√ⱥ☻♩◓ꜝⱶ  
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ᵒ-37-OהY 19 ⅛ ∂╚№ 4 ≈⌐╦↑╢⅛ 30 ⅛╠∕╣ ≤⅛≢ ∕℮∆╢≤⇔√╠

↓╣ 31 ⅛╠ 40 ⅜ 11 ≢⇔╞ ⅛™∟╚∫≡™™  

ᵒ-38-KהS №№ ™™╟  

ᵒ-39-OהY ↓∫∟│ ∂╚╪  

ᵒ-40-KהS ↓╣⅜  

ᵒ-41-OהY ─ ⌂  

ᵒ-42-KהS ↓╣ ≢  

ᵒ-43-OהY 10 ─≤↓⅜ ↓╣ ╢≤ ≢ 19 ↓  

ᵒ-44-KהS №כ ℮╪  

ᵒ-45-OהY ↓╣╩ ⌐ ↑≡  

 ⱥ☻♩◓ꜝⱶ─  

⌐ ↕╣√ⱥ☻♩◓ꜝⱶ⌐ ≠⅝ ╢↑⅔⌐ⱪכꜟ◓ ₁─ ⅜

↕╣√ ∕⇔≡ ↕╣√ ⌐ ≠⅝ ⱳ▬fi♩╩ ⇔√(   

ᵒ-47-OהY ←╠™⅜ ™  

ᵒ-48-KהK  ╪  

ᵒ-49-OהY ←╠™⅜ ™ ⌐∆╢≤⇔√╠ ↓╣⅜™™(ⱥ☻♩◓ꜝⱶ╩

⇔⌂⅜╠) 10 ⅛ 20 ⅛  

ᵒ-50-KהK  20  

ᵒ-51-OהY KהS│  

ᵒ-52-KהS ╙∕℮∞⌡ 20 ←╠™⅛⌂  

ᵒ-53-OהY OהS│  

ᵒ-54-OהS 20 ←╠™≢™™  

ᵒ-55-KהS ∕─←╠™⅜ ∞≤ ℮  

 ⱳ▬fi♩─ ∕─  

ᵒ-75-KהS №כ ⅛↑╢≤∆╢≤  

ᵒ-76-OהY ≈ↄ╢≤∆╢≤ 3ה3 ≢╦⅛╣√╟⌡ ∫≡™℮─⅛⌂ ∫≡™

℮─⅛⌂ ╦⅛╪⌂™↑≥  

ᵒ-77-KהS ∕℮∞⌡  

ᵒ-78-OהY ∂∞⅛╠ ≢ ⅎ╢≤ ╦⅛╡╛∆ↄ™ↄ≤ 1  

ᵒ-79-KהS №╣∂╚⌡ ⅜≢⅛™╒℮⅜é 

ᵒ-80-OהY 0 0  

ᵒ-81-KהS №№ ∕℮⅛ ∕╣≢™™⅛  

ᵒ-82-OהY ↓╣ ┬ ⅜ 0 ∂╚╪ 0 3 3 ↓╣⅜ ∂ ∞⅛╠ ∂  

ᵒ-83-KהS ╕№∕╪⌂∞⌡ ╕№ ≤⇔≡№╣∞╟⌡ №╢≤⇔≡╙ 10 ⅛╠ 20

─ ⅜╕№™™⌂№∫≡  

ᵒ-84-OהY 0 ⅜™™∫≡ ╙™╢⅛╠ ∕℮≤╙ ╠⌂™  

ᵒ-85-KהS 0 ⅛╠ 20 ─  

ᵒ-86-OהY ∕℮ 0 ⅛╠ 20 ─  

ᵒ-87-KהS 0 ⅛╠ 20 ─ ⅜ⱬ☻♩  

 ⱳ▬fi♩─ ∕─  
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─ ⌐⅔™≡ ╩╙∫≡

╩ ∆╢↓≤⅜≢⅝≡™⌂⅛∫√(ᵒ

-20-OהS ᵒ-21-OהY) ⅜₈1 1

≢ 20 ₉(ᵒ-32-T)≤™℮ ╩

∆╢↓≤⌐╟∫≡ ∕╣╩ ⌐ 20 ⌐

╩ ⇔≡™√ ╕√ 2 ⅜ⱳ▬fi

♩╩ ∆╢ │№ↄ╕≢╙ ⌐╟

╢╙─≢№∫√ ⌐ ≠⅝ ↕╣

√ⱳ▬fi♩│ ⅜ ∂≢№╢ 0 10

≤ 11 20 ─ⱳ▬fi♩╩≥∟╠╙ 1

≤⇔ ∕╣ ╩ 0≤∆╢╙─≢№∫√ ↓─ ≢│ꜝfi◐fi◓╩ ∆╢ ⌐

╩≈↑╢↓≤⅜≢⅝∏ ⌂ⱳ▬fi♩─ ≤│™ⅎ⌂™ ↓─╟℮⌂ⱳ▬fi♩─

≤⌂∫√ ─ ≈│ ⅜ 6 ≤ ⌐ ∫≡⇔╕∫√√╘ ─ꜝfi

◐fi◓╩ ∆╢≤™℮ ╩ ⌐ ≢⅝≡™⌂⅛∫√↓≤⅜ ⅎ╠╣╢  

╕√ ─ ⌐⅔™≡ ∏╠⅔≡╖╩♃כ♦ ᵒ-17-OהY ⅜₈10↓∏≈ ╖

⅛ 5↓∏≈ ╖⅛ ₉≤™℮ ─ ╩⇔√─⌐ ⇔≡ ᵒ-20-OהS╛ᵒ-22-Kה

S≢│ ╩≥─╟℮⌐ ∆╣┌╟™⅛ ∫≡™╢ ⅜╖╠╣√ ≤⇔≡

⌂ↄ 10 ╩ ⌐ ⇔ 10╩ ≤∆╢ⱥ☻♩◓ꜝⱶ╩ ⇔ ∕

─◓ꜝⱨ╩ ⱪכꜟ◓⌐ ─ ─ ╩ ∫√ ∕⇔≡ ↕╣√ ⌐

≠⅝ ⱳ▬fi♩╩ ∆╢↓≤⅜≢⅝√  

(2)6 ─  

 6 │ ─ ⌐⅔™≡ ⱪכꜟ◓ ─ ─ ╩ ∫√( )  

ᵖ-03-HהR │ ⌂™ ⅜ ™ ↄ≡╙  

ᵖ-04-YהS ⌂™ ⅜ ™  

ᵖ-05-HהR ∕℮∞╟⌡ ⌂™ ⅜ ™∫≡─│ ∞⌡  

ᵖ-06-YהS ∂╚№ ⅜ ⌂™ ⅜ ™≤ ⅎ╢ ≢╖√╠ ™─⅜ 45

⅜ 0 ( ⅝ ╣⌂™)⅜ 17 15 17 ≤ ⅜ ∂∞⅛╠ ≥כ╪ ╛

╡ ⌡  

ᵖ-07-YהJ  ≢│ ⌂™∫≡ ∫≡≡╙ ≥↓╕≢ ∑≡ ≥↓╕≢ ∑⌂™⅛ ∕

╣╩ ╘≡⅛╠  

 

ᵖ-18-YהS ╕№ 45 │№╡ⅎ⌂™≤ ℮╪∞↑≥  

ᵖ-19-HהR 45 │⌂™ № ∞כ⧵ 20 ⅎ╢≤ ℮∟─⅔ כ♃◒♪╪↕

☻♩♇ⱪ⅛⅛∫√↓≤№╢⅛╠  

ᵖ-20-YהS ╪כ╦⅛∫√ ∂╚№ 20 ⅎ│▪►♩∫≡↓≤≢ ∫≡™℮↓≤╩

╖≡™℮≤ 20 ⅎכ≤╕∏ ∂╚№ 20 ╟╡ ⅛ ⅛≢ ↑≡╖╟℮  

 ─  

HהR─ᵖ-03≢─ ™⅛↑╩ ╡⌐ │ ⌂™ ⅜ ™≤™℮ ⅜

↕╣√ ⌐ YהJ│ ᵖ-07≢ ⌐ ≠ↄ ─ ┼─ ╩ ⇔

HהR│ ᵖ-19≢ ─ ╩╙≤⌐ 0⅛╠ 20 ≤∕╣ ┼ ∆╢

 ─ ⇔√  
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╩ ⇔ ⇔√ ∕⇔≡ ⌐╟╢♪♇♩ⱪ꜡♇♩( )≤ └→ ─

╩ ↑ ─ ⌐ ↑√ ╩ ∫√ ⌂⅔ ♪♇♩ⱪ꜡♇♩│ ≢

⇔√╙─≢№╡ └→ │ ≢ ╘≡ ⇔√╙─≢№╢  

 

 ─♪♇♩ⱪ꜡♇♩  

 

ᵖ-24-T    ⌂↓≤ ™ ╣≡╕⇔√⅜ ∟╞∫≤ ™≡ↄ∞↕™ №─≢∆⌡

⅜ ─ ⅜ ™⅛≤™℮─⅜ ⌐ ∫≡╕∆─≢ ↓╣ ⌐

⇔≡ↄ∞↕™  

ᵖ-25-YהS ≢∆╟⌡ ™─⅜ 20  

ᵖ-26-T   ↓╣ └→ └→ ╩ ⇔⌂⅜╠ ↓╣ ♪♇♩ⱪ꜡♇♩  

ᵖ-27-YהS ⅜ 10 ⅜ 30 ∫≡ ∂╠⇔™ כ≢ ≢╕№ ⅎ∫≤

45 ∞⅛╠ ╕№ ⇔≡╢⇔ ╪  

ᵖ-28-YהJ  ⅜ ⇔≡╢─∫≡ 10 ╕≢ 30 │╛∞∫≡ ∫≡╢╪

∞⅛╠ ≢ ╛ ∫≡  

ᵖ-29-YהS ⅎכ∫≤≥╪⌂ ∂∞ ⅎכ ≈╕╡№╣⌂ ꜝfi◐fi◓⌂  

ᵖ-30-YהJ  30 ╛ 35 │ ∞⅛╠ ∕╣│▪►♩  

ᵖ-31-YהS ∫≡↓≤│ ≢™™─  

ᵖ-32-HהR ←╠™⌐╦↑╠╣╢⅛⌂  

ᵖ-33-YהJ  ⅜∟╞℮≥™™  

 ─ ⌐ ↑√  

YהS│ ᵖ-25≤ᵖ-27≢ ♪♇♩ⱪ꜡♇♩⌐⅔↑╢ 20 ┼─ ─ ⌐

⇔ ─ ≢ ⇔√ ≢№╢ 20 ┼─ ╩ ⅛⌐⇔√ ↕╠⌐ 10

≤ 30 ┼─ ─ ╩ ─ ⌐ ™ ⇔╟℮≤⇔≡™╢ ∕─

YהJ│ ᵖ-28≤ᵖ-30≢ 20 ⅜ ┼─ ⅛╠ ≤⇔√↓≤╩

╡ ∫√ ∕⇔≡ ⌐№╢╟℮⌐ 0⅛╠ 20 ╩↕╠⌐ ⇔ ╩

⇔≡™╢ ⌂ ─ ⌐⅔™≡│ 10 ≤ 15 ─≥∟╠╩ ∆╢⅛

╩ ⇔√  

ᵖ-38-HהR 20 ╕≢⅜ ∞∫√╠ ↓∫∟│№≤╙℮ √∞ ≥↓≢ ╢⅛

∫≡  

ᵖ-39-YהS ∞≤ 10  

ᵖ-40-HהR 10 ≢ 10 ⅛⌂№  

ᵖ-41-YהJ  15( )≤⅛│  

ᵖ-42-HהR ∞∫≡ 45( )│ ≤⇔≡ 10( )20ה( )30ה( )∫≡─⅜ ─≤

↓╤♩♇ⱪ 3 ∞∫√╠ ∕╣⅜ⱬ☻♩⅛⌂  
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ᵖ-43-YהS ⅛⌂ ╕№ 40( )│⌂™⅛╠ 45( )∞↑│№╢╪∞╟⌂  

ᵖ-44-HהR 45( )⅜ ⌂╪∞╟  

ᵖ-45-YהJ  30 ╟╡ ∞≤é 

ᵖ-46-YהS 45 ⇔⅛⌂™ ∂╚№↓─ 45 ╩ ╣╢≤⇔√╠ 30 ⅛╠ ⅜ 1 ≢

⌐∆╢∫≡ ⌐∆╢ 1 ∫≡ ⅎ√ ↓╣⌡ ╕№ ∕℮∆╢≤

10 ⌐∆╢∫≡↓≤≢™™  

 ─  

10 ≤ 15 ─≥∟╠╩ ≤⇔≡ ∆╢⅛⌐≈™≡ HהR│ ᵖ-38≢

20 ─ ≤⇔≡─ 10 ╩ ∆╢ ᵖ-42≢ 10 ⅜♪♇♩ⱪ꜡♇♩

≢ ⅜ ⇔≡™√↓≤╩ ⌐ ™≡™╢ ╕√ ⱪכꜟ◓ ⌐⅔™≡ ᵖ-44-Hה

R╛ᵖ-45-YהJ─ ⌐╟∫≡ 20 ╩ ≤⇔√↓≤(ᵖ-20-YהS)╩ ╡

∫√  

⌐ 20 ╕≢╩ 10 ≤⇔ 20 ╩ ⇔⌂™ ─

┼≤ ⅜ ⇔√( )  

 

 6 ⌐╟╢♪♇♩ⱪ꜡♇♩┼─  

6 │ ╕∏ ᵖ-19-HהR⌐╟╢ ─ ╩ ⌐ 20 ≤™℮ ╩ ⇔

√ ∕─ ╩ ∆╢⅛ ∆╢⅛≤™℮ ╛ 10 ≢ ╢⅛ 15

≢ ╢⅛≤™℮ ╩⇔≡™╢ ⌐│ ♪♇♩ⱪ꜡♇♩╩ ⇔≡ ♦

─♃כ ╩ ⌐ 10 ∏≈≢ ╩ ∆╢≤™℮ ╩ ⇔≡™√ ⇔⅛⇔

15 ≤™℮ ╩ ⇔√ YהJ│ 10 ╩ ⌐ ∆╢↓≤⌐ ⇔≡™╢

│⌂ↄ ⇔√ ─ ⱪכꜟ◓╩ ≢ ⌐ ה ≢⅝≡™⌂™↓

≤⅜ ⅎ╠╣╢ ╕√ ᵖ-40-HהR≤ᵖ-41-YהJ⌐╟╡ 10 ≤ 15 ─≥∟╠

╩ ⌐ ∆═⅝⅛≤™℮ ⅜ ↓∫√ ♪♇♩ⱪ꜡♇♩─ ╩╖≡ 10

╩ ≤∆╢↓≤≢ ⅜⌂↕╣√ ♪♇♩ⱪ꜡♇♩⌐⅔↑╢ ─ ╩╖╢

≤™℮ ⅜ 10 ╩ ≤∆╢↓≤─ ╡ ≤⌂∫≡™√─≢№╢  

 

3.4.2.5 ╕≤╘  

│ ↔≤─ ⅝≠≥╙⌐♃כ♦─ ⌐⅔™≡ ╛ ⅜╙

≈ ╩ ⇔ ⇔√ ╩╙≤⌐ ╛ ⌐⅔™≡ ╖≠↑╩ ∫√

ꜝfi◐fi◓─ ╩ ∆╢╙─≢№╢ ⌐ ≠⅝ ╩ ⇔√

│₈B ₉─♃▬ⱪ⌐ ↕╣╢↓≤⅜ ╠⅛⌐⌂∫√

╕√ ⌐ ≠ↄ ─ ─ 2 ⅜ ↕╣√  
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⌂ ╩ ⇔≡⅔ↄ↓≤─  

≢│ ╩ ∆╢↓≤⅜ ⇔⅛∫√≤ ⇔≡™╢ ⅜ ↄ╖╠

╣√   

 

 YהJ─  

≢│ ⌐╟╢ ─♃כ♦╛ ╩╖╢≤™∫√ ⌐╟∫≡ ∕─

╩ ⇔√ ⅜╖╠╣√ ╩∆╢ ⌐ ≤⌂╡ ╢ ╩

⌐ ⇔ ─ ─ ⌐ ∂≡ ≡╩ ∂╠╣╢╟℮⌐ ╩⇔≡

⅔ↄ ⅜№╢↓≤⅜ ↕╣╢ ∕─ ₁⌂ ─ ╛♃כ♦─

⌐⅔↑╢ ꜝ▬fi⌂≥ ╩♃כ♦⌂ ⇔≡⅔ↄ

↓≤⅜ ≢№╢≤ ⅎ╢ ≢∕─╟℮⌂ ╩ ≢⅝≡™╣┌ ⌂

⅛╠╙▪ⱪ꜡כ♅∆╢↓≤⅜≢⅝ 10 ↔≤⌐ ╩ ∆╢⅛≥℮⅛─

─ ⌂≥≢ ╟╡ ™ ─ ⅜ ≢⅝╢  

╕√ ꜝfi◐fi◓╩ ╢≤™℮ ╩ ⌐ ≢⅝⌂⅛∫√≤™℮ ╙ ↕

╣√ ⇔√ ╩ ∆╢ ≢ ⌂ⱪ꜡☿☻╩ ⇔ ⅜

⇔⌂™╟℮⌂ ╙ ≢№╢↓≤⅜ ╠⅛≤⌂∫√  

─ ≤─  

≢│ ╩♃כ♦─ ∆╢ ⅜ ╩ ℮ ─ ╡ ≤⌂∫≡

™√↓≤⅜ ╠⅛≤⌂∫√ ─ ⌐ ╦╢ ≢│ PPDAC◘▬◒ꜟ⌐ ≠⅝

╩ ∆╢↓≤╩ ≤⇔ ⌐⅔™≡ ◓ꜝⱨ⅜ ה ↕╣≡™╢↓

≤⅜ ™ ≢│ ⌐ ↑ ─ ⌐ ◓ꜝⱨ╩ ™≡™╢ ⅜

─ ≤ ⌂╢ ≢№╢ ⌐ ╦╢ ≤─ ╩ ╘≡

⅜ ∆ ╩ ⇔≡™ↄ ⅜№╢∞╤℮  

 

ה  

ה 2018 ⌐⅔↑╢ ⌐ ≠ↄ

⌐ ∆╢ - ─ ╖⌐ ∆╢ - 6

19-26  

ה ה ה 2018 ⌐ ≠ↄ

⌐⅔↑╢ ≤ ⸗♦ꜟ─ 6 41-48  

ה ה (2019) ⌐ ≠ↄ ⌐

⅔↑╢ ≤ 7 141-148  

2018 ⌐⅔↑╢ ⌐ ≠ↄ

⌐ ∆╢ - ─ ╖⌐ ∆╢ - 6

19-26  
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3.4.3 2 ─fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿  

 

   

 

─ │ ≢ ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿╢∆ ™√

╩ ⇔≡ ⸗♦ꜟ ≤◦Ⱶꜙ꜠כ◦ꜛfi─ ≤ ┘ ∕

─ ╩ ∆╢√╘─ ─ ─ ⌂≥╩ ⌐ ┘ ↓╣╠─

⅜ ⌐╙≤≠ↄ ⌐ ≢№╢↓≤╩ ∆╢↓

≤⌐№╢⁹ 

≢│ ♁ⱨ♩≢ ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿╢∆ ™

≡ ─ ╩ ╟ↄ ∆╢√╘─ ─ ─⇔⅛√⌐≈™≡ ⇔

╩◒כⱪ꞉כꜟ◓╢∆ ⱪכꜟ◓⁹√∫ ⌐√≡√ ⌐ ∂√ ( )

─ ╩ ™ ∕─ ⌐⅔↑╢ ╩ ∆╢√╘⌐ ⅜♃כ♦⌂

≢⅝╢╟℮⌐◘fiⱪꜟⱪ꜡◓ꜝⱶ╩ ⇔◦Ⱶꜙ꜠כ◦ꜛfi╩ ♃כ♦─⧵⁹╢∆

ⱪכꜟ◓⌐≥╙╩ ─ ╩ ∆╢⁹↕╠⌐ ⌐ ∆╢ ╩╙≤

⌐ ╩ ⇔√ ╛ ⌂≥ ⅜ ≢⅝╢ ≤⌂╢╟℮⌐ ╩

╖√⁹ 

↓─╟℮⌂ ⌐⅔™≡ ⅜◦Ⱶꜙ꜠כ◦ꜛfi╩ ™≡ ─ ╩≥

─╟℮⌐ ╘╢─⅛ ⌐⅔↑╢ ─꜠ⱳכ♩ ┘◦Ⱶꜙ꜠כ◦ꜛfi⌐ ⇔

√ ⌂≥⅛╠ ─ ╛ ™√ ─ ╩ ⇔ הⱴ♩fi♩כ○ꜟ☿⅜

◦Ⱶꜙ꜠כ◦ꜛfi≤™℮♠כꜟ╩ ™√ ─ⱪ꜡☿☻─

⌐≈™≡ ⇔√⁹ 

∕─ √∟⅜ ╘√ ─ ≤⌂╢ ╩ ∆╢ ─

─ ≠⅝╛ ◦Ⱶꜙ꜠כ◦ꜛfi ⸗♦ꜟ ─ ╩ ╘╢√╘─ ⌂

╛∕╣╩ ∆╢√╘─ ─ ┘∕╣╩ ↕∑╢√╘─ ─

↕╠⌐│ ─ ╛ ⅜ ∆╢ ≤∆╢√╘─ ─ ⌂≥

√∟─ ─╙≤⌐ ╘√ ╛ ─ ╩ ╘╢√╘─ ╛ ╖⅜╖

╠╣√⁹ 

 

3.4.3.1 ─   

≢│ ₈ ₉─ ╩ ⌐ ∆╢√╘─ ─╟╡╟™ ╛∕

─ ⌐≈™≡ ♁ⱨ♩ ─ 2 ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿ ™≡

⇔ ⅜ ≢⅝╢╟℮⌐ ∆╢⁹ 

─ Inquiry  Question │ ─ ╡≢№╡ ╩ ⇔≡ ↕∑√⁹ 

Factual Ή ₈ ─ ₉╩ ←√╘─╟╡ ™ ╩ ∆╢⁹ 

Conceptual Ή ⅜ ∆╢ ⌐ ⌂╙─│ ⅛  

Debatable Ή ⌂ ─ ⌐◦Ⱶꜙ꜠כ◦ꜛfi│ ≈─⅛  

─ ≤⇔≡│ ♁ⱨ♩ ⌐ ⇔√ 2 ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿─

╩fiꜛ◦כ ─ ⅎ ⅜╡ ─⸗♦ꜟ≤⇔≡ ⇔ ∕╣╩ ™≡ ─ ╩
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⌐ ∆╢√╘─ ─ ─⇔⅛√ ╩ ╩◒כⱪ꞉כꜟ◓╢∆ ─

≢ ∫√⁹ 

ᵑ₡⸗♦ꜟ ≤◦Ⱶꜙ꜠כ◦ꜛfi₢ 

╕∏ │ ₁ ─ⱴ♩fi♩כ○ꜟ☿≢ ⌂ ⸗♦ꜟ─ ≤∕─ ⌐

≈™≡ ⇔ ∕╣╩≥─╟℮⌐ ™╣┌ ─ ⅜ ≢⅝╢⅛╩ ∆╢⁹   

ᵒ₡ ≤ ₢ 

⌐ ╛ ⅜ ⇔√ ╩ⱪכꜟ◓≢⇔℮≤ ⇔ ⱪכꜟ◓ ⌐

≡√ ╩ ∆╢√╘─ ≤ ╩ ∆╢⁹ 

ᵓ₡ ≤◦Ⱶꜙ꜠כ◦ꜛfi─ ה ₢ 

⌐ ∂≡ ╩ ∆╢√╘⌐ ⅜♃כ♦⌂ ╠╣╢╟℮⌐◘fiⱪꜟ╩

⇔◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢⁹ 

ᵔ₡♦כ♃⌐╙≤≠ↄ ה ₢ₒ ₓ 

◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™≡ ⱪכꜟ◓ ─ ⌐ ≠™≡ ↕╣√ ╩

∆╢⁹ 

ᵕ₡ ≤ ₢ 

⌐ ─ⱪכꜟ◓─ ╛ ⌐╟╢ ⅛╠─▪♪Ᵽ▬☻

╩ ↑ ↕╠⌐ ─ ╩ ╘╢√╘ ╩ ™ ╩ ™╢ ⇔≡

∆╢√╘─ ╩ ℮⁹ 

ᵖ₡ ≤ ₢ ≢│ ⇔⌂™  

↕╠⌐ ≤⇔≡ ↓↓≢ ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿√⇔

™√ ─ ╩ ─ ╛ ⌐ ↕∑╢

╩ ∫√⁹ 

│ IB MYP ─ ─ ╩ ⌐⇔≡ ⌂ ⌐≈⌂⅜╢ ┘⌐

≈⌂⅜╢↓≤╩ ⇔√ ≤⌂∫≡⅔╡ ─╟℮⌂ ╩╙≈⁹ 

(1) ↕╕↨╕⌂ ╛ ⌂ ⅜ ≢⅝╢⁹ 

│₈ ─ ╩ ∆╢₉≤™℮ ╛ ╩ ∆╢ │

≢№╢⅜ ∕─ ╩ ╗ │↕╕↨╕⌐ ∆╢↓≤⅜≢⅝╢⁹

─ ⅜ ≢№╢√╘ ↕╕↨╕⌂ ╩ ╡ ╗↓≤⅜≢⅝ ╩ ≈

⌐ ╘╢↓≤⅜ ⇔™ ⌐╟∫≡ ⌂ ╩ ≈ ≤⌂∫≡™╢⁹≈╕

╡ ─ ≢│⌂ↄ ∕─ ≢ ⌂ ╩ ╘╢─≤ ∕─ ╩

∆╢√╘─ ─ⱪ꜡☿☻⅜ ⌐ ↕╣╢↓≤⌐⌂╢⁹ 

(2) ꜟכ♠ fiꜛ◦כ꜠ꜙⱵ◦ה │ ꜠ⱬꜟ⌐ ∂≡ ה ∆╢⁹ 

│ ≢ ∆╢ 2 ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿ ⇔≡

∆╢↓≤╩ ╘≡™╢⁹ ─ ⅜ ⅜∫≡™ↄ ╩ ⇔√◦Ⱶꜙ

ꜟ♦⸗fiꜛ◦כ꜠ ♁ⱨ♩≢ ≢⅝╢◘fiⱪꜟⱪ꜡◓ꜝⱶ │ ⇔≥ꜟכ♠

≡ ⇔ ∕╣╩ ╛ ⌐ ∂≡ ∆╢↓≤≢ ⇔≥ꜟכ♠─╘√─

≡ ∆╢⁹ 

1 ╩ ∆╢∞↑≢╙ ≢◦Ⱶꜙ꜠כ◦ꜛfi ≤⇔≡ ↕∑

╢↓≤⅜≢⅝╢⅜ ─ ╛ ╩ ╘╢√╘╟╡ ↄ─♦כ♃⅜ ╠╣╢╟℮⌐
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ⱴ◒꜡ⱪ꜡◓ꜝⱶ╩ ™≡ ⅜≢⅝╢╟℮⌐⇔√╡ ─ ╩ ∆

╢√╘─ ╩ ↕∑╢⌂≥ ─ ꜠ⱬꜟ⌐ ∂≡ ─ ╩ ∆

╢↓≤⅜≢⅝╢⁹ 

│ ♁ⱨ♩ EXCEL─ ╛ⱴ◒꜡ⱪ꜡◓ꜝⱶ VBA ╩ ™≡

∆╢↓≤⌐⌂╡ ≢№╢℮ⅎ⌐ ─ ⌐⅔™≡╙ ⅜ ↕╣╢

⌂ ╩ ∆╢↓≤⌐⌂╢⁹ 

(3) ╩ ∆╢ ╩ ∆╢⁹ 

⇔√╡ ╩⇔√╡∆╢√╘⌐│ ─ ╛ ╩ ╘╢

√╘╢ ⅜№╡ ∕─√╘⌐│╟╡ ↄ─ ⅜♃כ♦╛ ≤⌂╢⁹ ≢│

◦Ⱶꜙ꜠כ◦ꜛfi╩ ™╢─≢ ⌐ ─◦Ⱶꜙ꜠כ◦ꜛfi─

♃כ♦ ╩ ╢↓≤⅜ ≢⅝╢⁹ 

∕╣╠─ ╩♃כ♦─ ™╢↓≤≢ ─ ↄ─ ₁╩ ↕∑╢⌐│ ─♦

╩♃כ ™╢↓≤⅜ ≢№╢↓≤─ ≠⅝⌐≈⌂⅜╢∞↑≢⌂ↄ ─♃כ♦ ╩

ⱥ☻♩◓ꜝⱶ╩ ∫≡ ∆╢⌂≥ ╩♃כ♦─ ⌐ ≢ ∆╢↓

≤╩ ⇔≡ ─ ⌂ ─ ╛∕─ ╕√│ ∆╢↓≤─

─ ⌐≈⌂⅜╢↓≤⅜ ≢⅝╢⁹Conceptual ⌂ ≤⇔≡ ₈ ⅜

∆╢ ⌐ ⌂╙─│ ⅛ ₉╩ ∆╢↓≤≢ ⌂ ╛ ⌐⅔

™≡ ⌂ ≤ ╩♃כ♦─ ≤∆╢ ─ ⅎ ≤ ∕─ ╩♃כ♦─

╩ ™≡ ⇔√╡ ⇔√╡∆╢↓≤─ ⌐≈™≡ ↕∑╢⁹ 

(4) ─ ┼─ ⅜ ≢⅝╢⁹ 

⌂ ⌂▪ⱪꜞ◔כ◦ꜛfi♁ⱨ♩►◄▪ ♁ⱨ♩ ≤ ꜟכꜟ⌂

─ ╖ ╦∑─⸗♦ꜟ⌐╟╢ fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿ ╩ ™

≡ ⌐ ╗↓≤⌐⌂╢ │ ∕─ ⅎ ╛⇔ↄ╖⌐ ∆╢ ™

╩ ∆↓≤⅜ ↕╣ ─ ∞↑≢⌂ↄ ∕─ ─ⱪ꜡☿☻⌐

∆╢↓≤⌐⌂╢⁹ 

≢─ ─ⱪ꜡☿☻⌐ ╦╢ ─ ⅎ ♩ⱴ♩כ○ꜟ☿╛

fiה◦Ⱶꜙ꜠כ◦ꜛfi╩ ™√ ⌐ ∆╢↓≤│ ≢№╡ ™ ⌐≈⌂⅜╢

↓≤⅜ ↕╣╢⁹↓↓≢ Debatable ⌂ ≤⇔≡₈ ⌂ ─ ⌐◦Ⱶꜙ

│fiꜛ◦כ꜠ ≈─⅛ ₉╩ ↑╢↓≤≢ ─ ╩₈ ─ ₉⅛

╠ ∆╢↓≤╩ ⇔ ↓↓≢ ⇔√ ⅎ ╛ ╩ ─ ╛ ─ ⌐

↕∑╢↓≤╩ ≤∆╢⁹ ─ ≤⇔≡ ↓─ ≢ ⇔√☿ꜟ○

fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ ╙⇔ↄ│∕─ ╩ ™≡ ─ ╩ ∆╢↓≤

╩ ╘√≤↓╤ ─ ─ ╛ ⌂╢ ⌐ ≠ↄ ⌂ ⅜╖╠╣

↕╠⌐│ ─ ≤⇔≡ ↕∑╢⌂≥ ┘╩ ꜠ⱬꜟ⌐ ↕╣╢↓≤⅜

≢⅝╢⁹ 

 

3.4.3.2 ⇔√ ─  

∆╢ⱪ꜡☿☻   

─ 5≈─ ≤ ╩ ∆╢ 6≈─ⱪ꜡☿☻ ─ ╩

⌐ ∆⁹ ─ ≢ ⇔√╙─│ ─ ≢ ∆╢⁹ 
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ᵑ⸗♦ꜟ ≤◦Ⱶ
 fiꜛ◦כ꜠ꜙ

ᵒ ≤
 

ᵓ ≤◦Ⱶ
─fiꜛ◦כ꜠ꜙ
ה  

ᵔ♦כ♃⌐╙≤≠
ↄ ה  

ᵕ ≤  

 

ⱴ♩fi♩כ○ꜟ☿
⸗♦ꜟ

∕─◦Ⱶꜙ꜠כ◦
ꜛfi─⇔ↄ╖╛
╩ ⇔
┼─ ⌐≈

™≡ ⅎ╢⁹ 

 

─ ╛
╩ ╘

╩ ∆╢⁹◘
fiⱪꜟ─⇔ↄ╖╛

╩ ⇔
┼─ ⌐

≈™≡ ⅎ
∆╢√╘⌐ ⌂

≤
╩ ∆╢⁹  

╩ ∆╢√
╘⌐ ♃כ♦⌂
⅜ ╠╣╢╟℮⌐

─♃כ♦ה
╩ ™ ◘fiⱪꜟ
╩ ♃כ♦
─⧵ה

⇔ ∆╢⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi
╩ ™≡

┘ ╩ ™
⌐ ≠™≡

↕╣√ ╩
∆╢⁹ 

 

 

╩ ↑ ↕
╠⌐ ─ ╩
╘╢√╘ ╩
™ ╩
™╢ ⇔≡ ∆
╢√╘─ ╩
℮⁹ 

 

 

 

P0 

⸗♦ꜟ─
™≤◖fiⱧꜙכ♃
─ ─
╩ ≠↑╢⁹ 1  

ⱴ♩fi♩כ○ꜟ☿
─

Ɽ♃כfi─
≤ Ɽꜝⱷ

♃כ ─
╩ ∆╢⁹

1  
◦Ⱶꜙ꜠כ◦ꜛfi
─ ⅛╠

─ ╩╖™
∞∆⁹ 1  

╩ ∆╢√
╘⌐ ⌂◦Ⱶꜙ
fiꜛ◦כ꜠ ─
─♃כ♦ ≤∕
─ ה ╩ ∆
╢⁹ (2)  

 ╛ ─▪
♪Ᵽ▬☻⅛╠ ─

╩ ╘╢√╘⌐
⌂ ╩ ∆

1  

 

P1 

⸗♦ꜟ
≤ ⇔≡

⸗♦ꜟ─
ⱪ꜡◓ꜝⱵfi◓
╩ ─

╩ ∆╢⁹ 1  

─
╩ ∆Ɽꜝ

ⱷכ♃╩ ⇔
ⱨ▫כꜟ♪⸗♦ꜟ
╩ ╘╢⁹ 1  

⌐ ⌂
♃כ♦ ╩

⁹ 2  

ₒ ₓ
─√╘⌐

⌂o ₓ
ה ה
─ ╩

╘╢⁹ 2  
♃כ♦™

╩
ⅎ╢⁹(1)  

 ─ ⸗♦
ꜟ╩ ∆╢⁹ 1  
 

P2 

⸗♦ꜟ╩
≢ ≢⅝╢
╩ ⇔ ∆

╢⁹ 2  
⸗♦ꜟ─

╩ ◦Ⱶꜙ꜠
≡⇔≥fiꜛ◦כ
⇔√ ╩Ɽ♃

≡⇔≥fiכ
⌐ ∆

╢⁹ 3  

◦Ⱶꜙ꜠כ◦ꜛfi
⌐ ↕∑╢√╘
⌐ ─ ╛

╩ꜟכꜟ─
╛ ╩ ™≡
∆╢⁹ (2)  

 

─√╘⌐
╩♃כ♦⌂
⌐ ∆╢⇔

ↄ╖╩ ╛ⱪ꜡
◓ꜝⱶ≤⇔≡
∆╢⁹( 2)  

╩ ∆╢√
╘⌐ ⌂
╩ ∆╢⁹ 2  

╩♃כ♦ ⇔
╩ ∆╢√╘

⌐ ⌂
╩ ⅎ╢⁹ 2  
─♃כ♦

╛ ─ ⅎ ╩
∆╢√╘─◓

ꜝⱨ ⱥ☻♩◓ꜝⱶ
╛ ─
╩ ⇔

∆╢⁹ 3  

 

 

P3 

 ─√╘⌐
─♃כ♦⌂

╩ ∆╢⁹ 2  

 ⌐ ™
╠╣√◦Ⱶꜙ꜠כ
◦ꜛfi כ♦
♃ ╩ ∆╢⁹2  
ₒ ₓ
╩♃כ♦─
∆╢↓≤≢

╩ ╖ ╢⁹ 1  

 

 

 
P4 

 ⌂ ╩
√≡╢⁹(2)  

─√╘─
Ᵽ♇◒◓ꜝ►fi♪
⌂≥╩ ⌂

≢
∆╢⁹ 2  

╛ⱪ꜡♩
♃▬ⱪ
⌐ ≠ↄ ≢─

♃כ♦
╩ ⇔

⌐ ∂≡
∆╢⁹ 2  

⌂ ♦
♃כ ה ה

╩ ⇔ ⁹
(2)  
 

ₒ ₓ ─
╩ ∆╢⁹(1)  
⅛╠─ ╩

⇔≡ ∆╢⁹( 2)  
ה

╩ ⌂ ≢
∆╢⁹ 3  

P5 

⸗♦ꜟ ≤
Ɽ♃כfi

─ ╩ ∆
╢ 1 ⁹ 
⸗♦ꜟ ≤

Ɽ♃כfi
─ ╩ ∆
╢⁹ 2  

 ╩ ╟
ↄ ≢⅝╢╟℮
⌐ ⌂◓ꜝⱨ╩

⇔ ≢
⅝╢╟℮⌐∆╢⁹

2  

─
╩ ≤∆╢

√╘⌐
╩ ∆╢⁹ 3  

 

♃כ♦ ─
™╩ ─ ∆

╢√╘⌐│
ⱥ☻♩◓ꜝⱶ⌂

≥ ╩ ⌐ ∆
╢⁹ 3  

1 │ ≢₈ ₉ 2 │ ≢₈ ─ ₉ 3 │ ≢₈ ₉ 
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♃▬ⱪ  

─ ♃▬ⱪ│ C ה ≢№╢⁹ 

│ ♁ⱨ♩⌐╟╢ 2 ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿

─ ⌐⅔™≡ ⌐ ∆╢↓≤╩ ≤⇔≡⅔╡ ∕─

╩ ⇔≡ ⌐ ⌂ ╛ ⅎ ╩ ∆╢↓≤⌐ ╩⅔™≡™

╢⁹ 

  

≢│₈ ─ ╩ ∆╢√╘⌐ ⌂ ─ ─⇔⅛√ ₉

╩ ◦Ⱶꜙ꜠כ◦ꜛfi╩╙≤⌐ ⌐ ⅎ╢ ≢№╢⁹ 

₈ ⌂ ₉─ ה ₄ ≤⌂╢ ≤∕─ ₅ 

↓─ ─ │ ⌐≤∫≡│ ⌂ ≤│ ⅎ⌂™⅜ ⌂

⌐⅔™≡ ≤⌂╢ │ ─≤⅔╡≢№╢⁹ 

A ─ ה ╕≢─ │ ↕™╒℮⅜ ™⁹ 

B ⇔⌂™ │ ⌂™ ⅜ ─ ⅜ ↄ⌂╢⁹ 

↓─ 2≈─ ╩ ∆╢≤ ₈ ⅜ ⇔√≤⅝⌐ ─ ╩ ↕ↄ

∆╢√╘⌐│ ≢⅝╢∞↑ ─ ╩ ⇔√™⅜ ⅜ ↄ⌂╢≤ ∕─╙

── │ ─ⱨ○♪כ꜠♩℮⁹₉╕⇔≡⇔ ⌐⌂╢⁹≈╕╡ ◦Ⱶꜙ꜠כ◦ꜛfi

≢ ⌐ ⇔√™↓≤─ ≤⇔≡│  

₈≢⅝╢∞↑ ⌂™ ≢ ╟ↄ ─ ─ ╩ ⇔√™⁹₉ 

≤⌂╢⁹ 

 

─ ⌂≥╩ ⇔√ ⸗♦ꜟ ⌂≥≢ ↕╣╢ ╩ ◦Ⱶꜙ

≢♃כꜙfi≤⇔≡◖fiⱧꜛ◦כ꜠ ה ⇔╛∆™ ⸗♦ꜟ≤⇔≡ ╩

∆╢ ⅎ ╛ ╩ ∆╢⁹◦Ⱶꜙ꜠כ◦ꜛfi─ ⅜ ⌐≈⌂⅜╢↓≤╩

∆╢⁹↓↓≢│ ─ ⌐╙≤≠⅝ ∕─ ─⇔ↄ╖╩ ∆╢⁹ 

⌐⅛⅛╢ ♁ⱨ♩╩ │fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿√™

⌐ ≢№╢⁹ 

.  1 30  

─╟℮⌂ ⸗♦ꜟ≤ ⇔⌂⅜╠ ⸗♦ꜟ─ ╩≤╠ⅎ ⸗♦

ꜟ⅜◖fiⱧꜙכ♃─ ╛ ⅎ ─ ⌐ ≢№╢↓≤╩ ╢⁹ 

ה ╩ ⱴ♩fi♩כ○ꜟ☿√™ 1 ⱴ♩fi♩כ○ꜟ☿ 1 Rule30

│ ╩ꜟכꜟ⌂ ╡ ⇔ ∆╢↓≤≢ ⌂ ╩ ↕∑≡™╢⁹ 

ה ─⸗♦ꜟ ⌂≥ ─ ─ ⅎ ╩ ∆╢⁹ 

ꜟ♦⸗ה ≤◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ⇔√℮ⅎ≢ ⌐ ∆╢⁹ 

.  2  

⌐◖Ⱨכ ∆╢↓≤≢ 2 ⌐ ∆╢⁹ 

⌐ ∂↓≤╩◖Ⱨכ⇔√ ⌐ ─ ∆╢ 3≈─☿ꜟ─ ╩℮↑≡☿ꜟ

─ ⅜ ╕╡ ∕╣⅜ ─☿ꜟ─ ╩ ⌐ ╘╢ ⌐ ⅜ ╕∫≡™

ↄ ─⸗♦ꜟ╩ ⌐ ∆╢⁹╕√ ─ ⅜ ─ ⸗♦ꜟ

⌐ ≢⅝╢↓≤╩ ⅎ╢⌂≥ ⸗♦ꜟ─ ─ ⅎ ╩ ∆╢⁹ 
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─ꜟכꜟ⌂ ─ ╡ ⇔⌐╟╢ ─Ɽ♃כfi ─ ↕╩ ∆╢⁹ 

  

< > < > 

ה ─ 1 ─Ɽ♃כfi  

─ꜟכꜟה Rule30⅛╠─  

╢∆כⱧ◖ה ─  

ה ─  

♩כ◦ ™√⸗♦ꜟ─  ⱴ◒꜡ⱪ꜡◓ꜝⱶ╩ ™√  

 

.   

ⱴ♩fi♩כ○ꜟ☿  ⸗♦ꜟ ╩ ♁ⱨ♩ ⌐◦Ⱶꜙ꜠כ◦ꜛfi≤⇔≡ ↕∑╢

↓≤│ ♁ⱨ♩─◦כ♩ A ≤ⱴ◒꜡ⱪ꜡◓ꜝⱶ B ─ ⅛╠

⌐╙ ⇔╛∆ↄ ⌐╙ ⌂ ≤ ⅎ╢↓≤⅜≢⅝╢⁹ ⌐│ ─ 2≈

─₈ ⌐⅛⅛╢ ₉╩ ╢↓≤⅜≢⅝╢⁹  

⌐⅛⅛╢ A ♩כ◦─ ╩ ∆╢↓≤≢◦fiⱪꜟ⌂ꜟכꜟ─ ╖

╦∑≢ ⌂ ⌂⸗♦ꜟ╩ ↕∑╢↓≤⅜≢⅝╢⁹ 

 │꞉כ◦◒כ♩─☿ꜟ⌐ ╛ ╩ ™≡ ◦fiⱪꜟ⌂ ⱴ♩כ○ꜟ☿≢

♩fi─⸗♦ꜟ╩ ↕∑╢↓≤⅜≢⅝╢⁹ ╩♩כ◦─ ╦∑╢↓≤≢⸗♦ꜟ─

╩ ⌐ ⌐ ∆╢↓≤⅜≢⅝╢√╘ ⌂ ⅜⇔╛∆™⁹ 

⌐⅛⅛╢ B ─ⱴ◒꜡ⱪ꜡◓ꜝⱶ╩ ∆╢↓≤≢ ⸗♦ꜟ─

⅔╟┘ ╩ ⅎ≡─ ╡ ⇔ ╩ ≢⅝╢⁹ 

 ─ⱴ◒꜡ⱪ꜡◓ꜝⱶ ╩ ∆╢↓≤≢ ↕╕↨╕⌂ ≢─ ╩

⌐♩כ◦⁹╢⅝≢ ⇔√⸗♦ꜟ─ ╖ ╦∑ ─ ╛ ∕─ ╡ ⇔ ╕√

│ ╩ ⅎ√◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆╢↓≤⅜≢⅝╢⁹ 

♁ⱨ♩ ⌐ │fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿√╣↕ 2≈─ ⌐⅛

⅛╢ AהB ⅛╠ ─ ╛ ⌐ ∂≡ ⸗♦ꜟ≤⇔≡ ⌐

≢⅝╢↓≤╩ ∆╢⁹ 

─  

 

♁ⱨ♩ Excel ⌐ ↕╣√◘fiⱪꜟⱪ꜡◓ꜝⱶ ≢ⱴ♩fi♩כ○ꜟ☿

─ ⸗♦ꜟ╩ ⇔√╙─ ╩ ⇔⌂⅜╠ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆╢√╘─

╩ ∆╢≤≤╙⌐ ─ ╩ ∆╢ ⌐≈™≡ ⇔

≤∕╣⌐≤╙⌂℮ ╩ ℮⁹ 

 

◘fiⱪꜟⱪ꜡◓ꜝⱶ─ ╩ ⅎ⌂⅜╠ ∆╢↓≤≢ ◘fiⱪꜟⱪ꜡◓ꜝⱶ⅜

⇔≡™╢ ─ ⅜╡ ≤─ ⌐≈™≡ ╩ ╘╢⁹ 

 

 

 

1  
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◦Ⱶꜙ꜠כ◦ꜛfi ─ ⅜╡ 2 ⌐ ∆╢⸗♦ꜟ ─ │

─☿ꜟ ≢ ∆ 4≈─ 2,1,0, - 1 ≤∕─ ─ 4≈─ (q,r,o,p) ≢ ∆╢⁹ 

 

A ─ ≢ ∆╢ Ҝ ה ⌂≥  

B A ─ ≢ ≤ ─ ≢ ∆╢ Ҝ ה ⌂≥  

C) ⌐│ A Bה ─⌂™ ≤⌂╢ Ҝ  

D) C) ⅛╠ ה ⌂ ⌂ ⌐ ─ ≢ Ҝ  

 

A ☿ꜟ S0 ─ ╩ q≤∆╢≤ r and[0,1] ⅜(1 - q) ─≤⅝ Ҝ  

S0 ⅛≈ SSt =  ⅛≈ rand ֕  ⌂╠┌ S0
+1  

B ☿ꜟ S0 ─ ╩ [2] ⌐№╢ⱡ▬ⱴfi ☿ꜟ─ ╩ SSt

≤∆╢ r and[0,1] ⅜(1 - r) SStה  ─ ╩ ↑≡ Ҝ  

      S0 ⅛≈ SSt  ⅛≈ rand ֕ SStה   ⌂╠┌ S0
+1  

C) ⌐│ A Bה ─⌂™ ≤⌂╢ Ҝ   

       S0  ⌂╠┌ S0
+1  

D) ☿ꜟ─ ≤∆╢≤    

rand[0,1] ⅜(1 - ) ⌂╠ Ҝ  

0  ⅛≈ rand ֕  ⌂╠┌ S0
+1  

βⱡ▬ⱴfi ─☿ꜟ─ SSt=ѕ
4

i=1 Step(St
i ˵ 1 ) ⇔,Step(x)={ 0(x ֔0)or1 (x>0) }  

 

    
0ІГАФ 1ІГАФ 10ІГАФ 100ІГАФ 

P0.05,  q0.01,  r0.6 P0.05,  q0,  r0.8 (P16=2) P0.5,  q0.5,  r0.5 

   

  

─ⱴ♩fi♩כ○ꜟ☿ ⸗♦ꜟ─⇔ↄ╖╩ ⇔≈≈ ─ ⅜╡ ⸗♦ꜟ

≤⇔≡─┤╢╕™ ╩ ─ ╩ ⅎ⌂⅜╠ ∕─┤╢╕™╩ ⌐ ∆╢⁹ ⅎ

⅜╡ ╩ ⌐ ⇔≡™╢ ─ Ɽꜝⱷכ♃╩ ∆╢⁹☻♅

─ꜟכ►ꜟכ ─ ⅜╡ ⌂≥ ↓╣╕≢ ─ ≢─ ⌂≥─ ≤
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┘≈↑⌂⅜╠ ▬ⱷכ☺ ⌐◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔≈≈╙ ≤

⇔≡ ∆╢⌂≥─▪▬♦▪│ ⅜╢╙── ⌐ ∆╢╕≢│ ╠⌂⅛∫√⁹ 

↓↓≢│ ♩ꜝ▬ ≥ꜟ♦⸗≢כꜝ◄ ─ ╩ ⇔≈≈ ⅜ ⅜╢ ╩

≤⇔≡ ⇔≡™╢Ɽꜝⱷכ♃ P ─ ╩

∆╢⁹ 

  

≤⌂╢ ≈─ AהB ⅛╠ ∆╢₈≢⅝╢∞↑ ⌂™ ≢ ╟ↄ

─ ─ ╩ ⇔√™⁹₉╩ ∆╢ ⌐≈⌂⅜╢ ╩√≡╢⁹ 

₈ ─ ─⇔⅛√₉₈ ─ ₉─ ™⌐╟∫≡∕─ ─ ™

⅜ ∂╢⅛╩ ⅎ╢⁹ ⌐◘fiⱪꜟ╩ ™≡ ╩⇔⌂⅜╠ ∕─ ╩ ⇔

⌂⅜╠ ⇔╩ ∆╢⁹ 

─ ₒ ₓ ─ ╛ⱨ▫כꜟ♪─ ⌂≥ ⅎ⌂™ ─ ≢  

≥─ ₒ ₓ ⅎ┌ ─ ╛ ═ ╛ ⌂≥ ⅎ╢ ה ⅜  

╟╡ ⱬ♃כ ╟╡ ™ ₒ ה ₓ⌂─⅛  

< >  

(1) ₒ ₓ ה ∆╢√╘─ ─  

ה  │ 20 ≤∆╢⁹ 

ה ⇔≡ ╡ ╦∑≡ │ ↄ↓≤⅜≢⅝⌂™⁹ 

ה ─ │₡O16₢≤∆╢⁹ ╙⇔ↄ│ꜝfi♄ⱶ⌐  

(2) ₒ ₓ ─ ה ∆╢√╘─ ╦╢ ה ⌂≥ 

ה  ─ ╗ ≤─  

ה  ─ ─  

ה ─ ╖─ ה ↑─ ╛ ⌂≥ 

─♪ꜟכ▫ⱨה  ⅎ ⅜╡⅛⅛√⌐╟╢ ─ ™ ≤─ ─  

(3) ₒ ה ₓ ╩╙∫≡╟╡ ™ ⱬ♃כ ™ⅎ╢─⅛  

ה  ╕≢─  

ה  ╕≢─  

ה  ─ ₡ ₢or ₡ / ₢⌂≥  

β ₒ ה ₓ│ ⌐№╦∑≡ ∆╢∞↑≢⌂ↄ ₒ ₓ╛ₒ ₓ

─ ⌐╟╡ ⅛≈ ─№╢╙─╩ ⅎ╢⁹ ⅜ ≢⅝╢╟℮⌐∆╢⁹ 

─ ה ─  

 

 ⌐ ∂≡ ╩ ∆╢√╘⌐ ⅜♃כ♦⌂ ╠╣╢╟℮⌐◘fiⱪꜟ╩ ⇔◦

Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢⁹ 

. ⱪכꜟ◓   

 ⅜ ⇔√ ─ ∫√ ⱪכꜟ◓≢⇔℮≤ ╩ ∆╢⁹

≢ⱪכꜟ◓│ ∆╢⁹ 
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G1 ⱨ▫כꜟ♪ ⌐ ╩♃כ♦─ ⇔≡ ≢⌂™ ⱨ▫כꜟ♪╩  

G2 ─ ⌂≥ ╩ ∆╢↓≤≢ ─ ≢  

G3 ◦fiⱪꜟ⌂ ≢ ↕╣╢ ─ ™⸗♦ꜟ ⅜ ™  

G4 ♦כ♃╛ ⌂≥ ⌐╙≤≠⅝ ╩  

G5 ─▪▬♦▪ ─ ╩ ⇔≡ ≢ ╩ ™ ∆╢ 

 

   

כⱪⱷfiⱣכꜟ◓ ≢ ⅜ ⇔√ ╩ ⇔№™ ≡⇔≥ⱪכꜟ◓

╩ ∆╢⁹ ⅜ ─ ─ ╩ ∆╢ ╩ ⇔≡™╢↓≤

╩ ≢⅝╢ ╩ ∆╢⁹ 

< >   

⅜ ─ ─ ╩ ⇔≡™╢↓≤╩ ≢⅝╢

╩ ∆╢⁹ ─ ╩ ∆╢ ≤⇔≡ ⌂≥╙ ⌐ ∂≡

№≈⅛℮⁹ 

₃ ⌐ ⅎ℮╢ ה ה ─ ─  ♃כ♦

ה  ─ ╩ ╘╢ 

ה ╩ ⅎ╢ ה ≤  

ה ╩ ∆╢ ╩ ⅎ╢ ┘ ⌂≥  

₃ ⌂ↄ ╟ↄ⅛≈ ⌂ ─╘√╢∆fiꜛ◦כ꜠ꜙⱵ◦ה  

ẽₒ ₓ─ ⌂ ה ─  

ẽₒ ₓ ─ ╩ ⇔╟℮≤⇔≡™╢⅛  

ẽₒ ה ₓ ─ ╩ ⇔╟℮≤⇔≡™╢⅛  

─♃כ♦₃ ╩ ⅎ╢⁹∕╣╩ ∆╢√╘─⸗♬♃─ ⁹  

< ⸗♦ꜟ> 

ₒ ₓ │ ₡O16₢ 

│ ≈ ⌐  

ₒ ₓ ╩ 1≈∏≈ ╛∆⁹

⅛╠ ╡╠∑╪ ⌐ 1≈ ≢

 

ₒ ₓ ─  

ₒ♦כ♃ ₓ ⌐ 10  

  

  

─√╘⌐ ╩♃כ♦⌂ ⌐ ∆╢⇔ↄ╖╩ ∆╢⁹ 

ה ╩♃כ♦⌂ ∆╢√╘⌐ ⌂ ⱴ◒꜡ⱪ꜡◓ꜝⱶ ─  

ה ─ ╩ ∆√╘⌐ ⌂ ╩♃כ♦ ∆╢⁹ 

◘fiⱪꜟ⌐ ─ ╩ ∆╢↓≤≢∕─ ╩ ∆╢⁹ 

ᵑ. ─ⱴ♩fi♩כ○ꜟ☿  2 ≢ ╪∞ ♁ⱨ♩ ⌐ ↕∑╢

⸗♦ꜟ ⱴ♩fi♩כ○ꜟ☿ ─ ◦fiⱪꜟ⌂ꜟכꜟ╩ ╡ ⇔ ∆╢↓≤≢
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⌂ ╩⸗♦ꜟ ⇔≡ ∆╢↓≤ ╩ ⅎ⌂⅜╠ ⌐ ⇔⌂⅜╠ ╩

∆╢⁹ 

1 STEP  

ᵒ ≢ ⇔√☿ꜟ─₄ ⸗♦ꜟ₅≤₄ ╩₅ꜟכꜟ─ כ◦─

♩⌐ ↕∑╢⁹ 

(1).1  

 ₡Main◦כ♩₢ ─ ☿ꜟ─ ╩ ⇔ ╕√◦Ⱶꜙ꜠כ◦ꜛfi ╩

∆╢⁹ 1

 

Update STEP─ ☿ꜟ─ ╩ ∆╢⁹ ₒ♩כ◦ ₓ─ ─ ☿

ꜟ─ ≤ ₒDatax♩כ◦ ─ ☿ꜟ─ ╩ ⇔⌂⅜╠ ⇔ ∆╢⁹ 

[C3] =IF(CA!C3=0,GESTEP(RAND()- 1+$AG$1),IF(CA!C3=2,0,IF(CA!C3=1,IF(Data!C3=0, 

1+GESTEP(RAND()- 1+$AG$2),1+GESTEP(RAND()- (1 - $AG$3)*Data!C3)),CA!C3)))  

[ $AG$1] :p( ) ќ ┼─ ─ ╖ 

[ $AG$2] :q( ) ќ  ┼─ ─ ╖ 

[ $AG$3] :r ( ) ☿ꜟ─ 1ќ 2 ─ ╖ 

Data ₒ♩כ◦─ ₓ─ ☿ꜟ─ ☿ꜟ ⱡ▬ⱴfi ≢ ⇔

≡™╢☿ꜟ─ ╩ ∆╢⁹ 

[C3] =IF(CA!C2>1,1,0)+IF(CA!C4>1,1,0)+IF(CA!B3>1,1,0)+IF(CA!D3>1,1,0)  

(1).   

 ◖ⱴfi♪Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ STEP ∆╢ⱴ◒꜡ⱪ꜡◓ꜝⱶ 

1STEP ₡ₒ ₓ(t) ₒDatex (t)  ҜₒUpdatex t+1 ќ copyo ₓ(t+1) ₢ 

Private Sub CommandButton1_Click() 

Sheets("Update").Range("B2:AE31").Copy 

Sheets("CA").Select 

Range("B2").Select 

Selection.PasteSpecial Paste:=xlPasteValues, Operation:=xlNone, SkipBlanks:=False, 

Transpose:=False 

End Sub 

(2)  

◖ⱴfi♪Ⱳ♃fi₡Start ₢╩◒ꜞ♇◒∆╢≤☿ꜟ[AI  5]₡5 35₢⌐ ⇔√

∞↑ ╡ ⇔ ╩ ™ ─ AI 35 ⌐ ─

AJ 36 ⌐ AK(37) ⌐ ╩ i

⌐ ╩ ⇔⌂⅜╠☿ꜟ⌐ ⇔≡™ↄ⁹  

₡ₒ ₓ(t) ₒDatex (t)  ҜₒUpdatex t+1 ќ copyo ₓ(t+1) ₢ќ 

₡ₒ ₓ(t +1) ₒDatex (t +1)  ҜₒUpdatex t +2 ќ copyo ₓ(t+2) ₢ќהה 
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STEP ⌐ ה ה ה ╩  

Private Sub BtnStart_Click() 

num = Cells(5, 35).Value 

For i = 1 To num 

    CommandButton1_Click 

    Cells(i + 6, 34).Value = i  '  

    Cells(i + 6, 35).Value = Cells(6, 40).Value     ' 

    Cells(i + 6, 36).Value = Cells(6, 41).Value     ' 

    Cells(i + 6, 37).Value = Cells(6, 42).Value     ' 

Next 

End Sub 

Cells(6, 40).Value   =COUNTIF($B$2:$AE$31,Δ1Δ)ₒCAx ⱨ▫כꜟ♪ ─ ╩  

Cells(6, 4 1).Value   =COUNTIF($B$2:$AE$31,Δ2Δ)ₒCAx ⱨ▫כꜟ♪ ─ 2╩  

Cells(6, 42).Value   =COUNTIF($B$2:$AE$31,Δ0Δ)ₒCAx ⱨ▫כꜟ♪ ─ 0╩  

 

(3)   

◖ⱴfi♪Ⱳ♃fi₡In it ₢╩◒ꜞ♇◒∆╢ⱨ▫כꜟ♪─ ≤ ╩∆╢ 

A)  

 ◦Ⱶꜙ꜠כ◦ꜛfi≢ ∆╢ ₒCAx♩כ◦╩ ─ ("B36:AE65")

⌐ ⇔≡⅔⅝ ₡In it ₢Ⱳ♃fi⅜◒ꜞ♇◒ ▬ⱬfi♩⅜ ₒCAx♩כ◦⌐┘√╢∆

─ ⱨ▫כꜟ♪("B 2:AE31") ⌐ ◖Ⱨכ ╩ ∆╢⁹ 

B)  

ⱨ▫כꜟ♪ ─ ─☿ꜟ─ R,C ╩ Rnd ╩ ∫≡ ↕∑╢⁹ 

∕─ ☿ꜟ─ ⅜ ( 1)≢⌂↑╣┌ ╩ ∆╢⁹ 

Private Sub Btn_Init_Click()    

Sheets("CA").Range("B36:AE65").Copy  ΊΊ ╩ ה  

Range("B2").PasteSpecial 

fire = 0             ΊΊΊΊΊΊ ꜝfi♄ⱶ ╩     

Do While fire = 0 

    R = Int((31 - 2 + 1) * Rnd + 2) 

    C = Int((31 - 2 + 1) * Rnd + 2) 

    If Cells(R, C).Value > 0 Then 

        Cells(R, C).Value = 2 

        fire = 1 

    End If 

Loop             

End Sub 

ₒ ↓x╣╠─ ╩ ⌐ ↕∑╢⁹╙⇔ↄ│ ╩ ⅎ⌂⅜╠ ה

↕∑╢⁹ │ ╖ ╦∑╢↓≤≢ ⅜ⱪכꜟ◓ ⇔√ ╩ ∆╢√╘ ╩

⅜♃כ♦─╘√╢∆ ╠╣╢╟℮⌐ ╩ ℮⁹ 

 

  

◘fiⱪꜟⱪ꜡◓ꜝⱶ╩ ⇔≡ ↕∑√◦Ⱶꜙ꜠כ◦ꜛfi╩ ╩♃כ♦≡⇔ ╢⁹ 

╩⅔↓⌂™⌂⅜╠ ╩╖√⇔≡™╢⅛ ⇔≡ ⌐ ∂≡ ∆╢⁹ 
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< >  

─ ₡ ₢╩ ∆╢⁹ₒ ₓ≤⌂╢ꜟכꜟ

╩ ╘╢⁹ ⅎ┌ ☿ꜟ⌂≥ ─ 1☿ꜟ ─ ☿ꜟ

ꜝfi♄ⱶ⌐ ↕∑╢ ⌂≥  

ⱨ▫כꜟ♪─ ╩ ∆Ɽꜝⱷכ♃ P ╩

╘╢⁹ ᵒ ◘fiⱪꜟ─ ╩ ⇔≡⸗♦ꜟ─ ≤ ╩ ⅎ ─

╩ ∆╢Ɽꜝⱷכ♃ ╩ ∆╢ ╩  

[ ⱨ▫כꜟ♪─☿ꜟ─ ⅜ ⌐∆╢≤∕─ │ ₡ ₢

⌐│⌂╠⌂™☿ꜟ≤⌂╢⁹]╩ ∆╢⁹ ₒ ₓ≤⌂╢ ╩ꜟכꜟ ╘╢  

─ₒ ₓ─╙≤ ─ₒ ₓ╩ ⅎ≡ ∆╢⁹ₒ ₓ

⌐⅔™≡ ╙ ₈≢⅝╢∞↑ ⌂™ ≢ ╟ↄ ─ ─ ╩

⇔√™⁹₉⅜ ≢⅝╢≤ ≢⅝╢ₒ ₓ╩ ≤∆╢⁹ 

╩╙∫≡ ≢№╢≤™℮⅛ₒ ₓ╩↕∞╘ ⌐ ≢⅝╢╟℮⌐

ₒ ₓₒ ₓ╩ ⅎ◦Ⱶꜙ꜠כ◦ꜛfi≤⇔≡ ≢⅝╢╟℮⌐∆╢⁹ 

< > 

≢ 1000 ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™ ╕≢─ ─ │ 230

╕≢─ ─ │ 700000 ≤ ⇔≡ ₒ ₓ─ ╩

╘√⁹ 

≤ ◘fiⱪꜟ◘▬☼⌐ ≠™≡ 1/2 ╩ ∆

CONFIDENCE.T ╩ ™≡ 0.05 ≢ ─ ─ ⅜ 4 ⌐⌂╢╟℮

⌂◘fiⱪꜟ◘▬☼╩ ╘╢≤ ╩ ∆╢ ─◦Ⱶꜙ꜠כ◦ꜛfi ╩ 253 ⌐

⇔√⁹ 

 

 

 

◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ⌐⇔≡ √∟⅜ ™√ ╩ ∆╢⌐│ ◦

Ⱶꜙ꜠כ◦ꜛfi ⅛╠ ⌐≥╙╩♃כ♦√╣╠ ╩ ∆╢√╘⌐ ⇔√

⌂≥╩ ™≡ ⅜ ≢⅝╢ ╩ ℮⁹ 

< >  

ₒ ₓ─ ─ ╩  

      fiꜛ◦כ♥ⱪ꜠♀fiה

ה     

ₒ ₓ◓ꜟכⱪ ⌐ Web ⱨ◊כⱶ⌐ │ᵔ ≤

 

 

ⱪכꜟ◓5 ─ⱪ꜠♀fi♥כ◦ꜛfi ─ ╩ ⌐ ∆⁹ 
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G1  

⅜ ⌂◘fiⱪꜟ─ⱨ▫כꜟ♪⸗♦ꜟ⌐ ☿ꜟ ⌐ ♃כ♦ ♩כ◦

╩ ╖ ╗↓≤≢ ₒ ₓ≤⇔≡ ─ ⌐╟∫≡ ќ

ќ ╩ ⅎ╢⸗♦ꜟ╩ ⇔√⁹ 

ₒ ₓ≤⇔≡ ─  ⌂⇔  

30  30 ─ Ɽ♃כfi╩ ⇔√⁹ 

ₒ ₓ⌐│[ ╕≢─ ] [ ╕≢─ ][

─  

][  ─ ] ≤⇔≡ ╕≢─ ≤ ☿ꜟ ─ y │

☿ꜟ x │ ╕≢─ ─ ≢  

ₒ ה ₓ≢│ ╕≢─ ≤ ☿ꜟ ─ y │

☿ꜟ x │ ╕≢─ ─ ╩ ⌐ ⇔√⁹₈ ⌐ ╩ ⌐

∆╣┌ ╩ ╟ↄ →╢₉≤™℮ │ ⇔√ ⌐⅔™≡

⇔™⁹ 

G1:ⱨ▫כꜟ♪⸗♦ꜟ  

 

ה │ꜝfi♄ⱶ 

ה ─ ╙⇔ↄ│ ╩╕√™≢ ה │ ⇔⌂™⁹ 

ꜟ☿ה ≈│30m×30m≤ ⇔ⱨ▫900│♪ꜟכm×900m 

ה ╩♃כ♦ ⅎ ╡ ╡ ⌐╟∫≡ ╩ ⅎ╢⁹ 

 

1.   

⌂⇔ 

30  

30  

 ♃כ♦ .2

 

╕≢─  

╕≢─  

─  

─  

 
╙ ⅜ ↄ ⅜ ⅎ ╡╛∆™ ⌐ ╩ ∆╢↓≤≢ ╟ↄ

╩ ←↓≤⅜≢⅝╢⁹ 

  

 

╕≢─ ≤ ☿ꜟ ─ y │ ☿ꜟ x │

╕≢─ ⅛╠ ╕≢─ ┘ ⅛╠₈ ⌐ ╩

⌐ ∆╣┌ ╩ ╟ↄ →╢₉≤™℮ │ ⇔√ ⌐⅔

™≡ ⇔™⁹ 

 

G2  

╩ ∆╢ ─ ≤⇔≡ ₈ ─ ₉≢│⌂ↄ₈ ╩ ╢₉

≤™℮ ⇔√ ⌐╙≤≠ↄ ╩ ™ ⌂ ╩ ╖√⁹ 

ₒ ₓ 65%╩ ∆╢ ≢ │ ⌂ↄ ─

│ꜝfi♄ⱶ≤⇔≡™╢ ₒ ₓ≤⇔≡₈ ─ ₉₈ ─ ₉

≤⇔≡™╢⅜ ╩ ⅜≤⌂ꜟכꜟ╢∑↕ ↕╣≡⅔╠∏ ₒ ₓ╙ ⌐ ≡╠

╣≡™⌂™⁹ 

ₒ ₓ⌐│ 4≈─ ─ ה ה ה ╕≢─

⌐ ╖╩ ↑≡ ⇔≡™╢⅜ ∕─ ─ │⌂↕╣≡™⌂™⁹ 
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ₒ ה ₓ≤⇔≡│◦Ⱶꜙ꜠כ◦ꜛfi╩ ™⌂ↄ≡╙ ⌐ ≢⅝╢ ╩

ⅎ╢↓≤⌂™ ≤⌂∫≡™╢⁹ 

G2: ╩ ╢ 

 

ה │ 0% 

ה │ 65% 

ה ╩ Y4:AC8 ⌐ ↄ⁹ 

ה │ꜝfi♄ⱶ ⅛╠ ☿ꜟ ╣√  

ה │ 50╩  

ה ╩ ∂ ╘╢↓≤│≢⅝⌂™⁹ 

 
ה ─  

ה ─  

 

1 ⅜ ⅎ≡™⌂™ 

2 ↑√ ⅜ ⌂™ 

3 ⅜ ⌂™ 

4 ╕≢─ ⅜ ™ 

  

  

 

∫≡⇔╕ⅎ┌ │ ╣╢ ≢╙ ╡│ ⅎ╢ 

╡╩ ╛↕⌂™⌂╠ ╩╕╪═╪⌂ↄ 

 

G3  

⌐ ─ ⌐╟╢ ─╖╩ ═╢↓≤╩ ≤⇔≡™╢⁹ 

ₒ ₓ│ r0.65 ≤⇔ 1 ┘ 2≈ ─

⌐ ⇔≡│™↑⌂™ │ꜝfi♄ⱶ⌐ ↕∑╢⁹ₒ ₓ N╩ ⅛╠ N╕≢

╛⇔⌂⅜╠ ∆╢⁹ 

ₒ ₓ│ ☿ꜟ ╩  ≤⇔≡  ∕─ ⅜

≤⌂╢ N⅜╙∫≤╙ ⅜ ≤⇔√⁹ₒ ₓ≤⇔≡│ 450 900─

№√╡⅜ ⌐⌂╢⁹≤⇔≡ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔√⁹ 

ₒ ה ₓ≢│ ─ ╩ 0 900╕≢ 50 ╖⌐ 100 ∏≈ ⇔ 100

─ ─ ─ ╩∕─ ─ ─ ≤⇔√⁹↓─ ≤⌂∫√ 150±50

100 200 ╩ 10 ╖≢ N╩ 10 ╖≢ ─◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔≡ 140⅜

≢№╢≤↓≤╩ ╘≡™╢⁹ 

G3: ◦fiⱪꜟ⅜  

 

ה │ 0.65  

ה │ꜝfi♄ⱶ 

ה ─ │ꜝfi♄ⱶ 

ה │ ─ ≈ ─ ≤ ⇔≡│™↑⌂™⁹ 

 
ה ─ ╩ ⅛╠ N╕≢ ╛⇔⌂⅜╠ ∆╢⁹ 

N 900 (N │ )≢ ⅜ ╩ ⇔⌂ↄ⌂╢ N╩ ∆╢⁹ 

 ╕≢─ ☿ꜟ─ ≢◌►fi♩ ─ ≢ ⁹ 

 

ꜝfi♄ⱶ⌐ ╩ ⇔√ ⌐≥╣←╠™─ ─ ⅜ ╙ ╟ↄ ∆

╢↓≤⅜≢⅝╢─⅛╩ ∆╢⁹ 

∟╞℮≥ ─ ⅜ ─ ↄ╠™⁹  

  

 

─ ꜝfi♄ⱶ⌐ ╩ ∆╢ 140 ⅜ ╙ ⌂ ≤™℮↓≤

⅜╦⅛∫√ 
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G4  

╩ ⇔≡ ∆╢ Ɽ♃כfi ╩ ⅎ√╙─╩ ∆╢⁹ ꜟכ◔☻

╩ ⌐ ⅎ p╩ ⇔≡ ⇔≡™╢⁹ 

ₒ ₓה ─ │ 70 ⅝ │ 1⅛ │ꜝfi♄ⱶ

│ 0.00265 ≤∆╢⁹ₒ ₓ│₈ ◑◙◑◙ ₉₈

vs ₉₈ ↑ vs ⅞∫⇔╡ ₉─ ≢ Ɽ♃כ

fi ╩ ⅎ√╙─╩ ∆╢ 3≈─ ╩ 3 ⅜ ╩ ╘≡ ₁⌐ ⇔√⁹ 

ₒ ₓ│ 3≈─ ≤╙⌐ ≤⇔ ∫√ Ӈ3* ─

ⅎ ⅜∫√ ⌐ ╣√  

ₒ ה ₓ│ ∕╣∙╣─ ≢ │ 4000 2│ 200

│ 200 ╙ ⌂╡∕─ ╙⌂™⅜ ∕╣∙╣─ ⌐ ─

≢ ╩⅔↓⌂™⁹ ≢№╣┌ ◑◙◑◙ ─ ⅜╟™

╟╡ ─ ⅜╟™ ⌂ↄ ─ │╟™ ─

╩ ⇔≡™╢⁹ 

G4: ─  

 

ה ─ │ 70 ⅝ │  

ה ─ │ꜝfi♄ⱶ≤∆╢ 

ה ╡─ ⌐ ╣√╠  

 

ה ─  ’70  ─ ⅝   

ה  ’0.65 

ה ’0.0000265 

 
∫√ Ӈ3* ─ ⅎ ⅜∫√ ⌐ ╣√

─  

 

ה ∂ ∞↑ ∆╢⌂╠┌ ◑◙◑◙⌐ ’  

ה ╦↑⌐ ╡─⌂™ ’  

ה │ ⌂ↄ ⅛⌂™≤ ╩⌂↕⌂™⁹’  

  

 

ה ’ ⅜  

ה ’ ╡ⱴכ◒ ╟╡ ─ ⅜  

ה ’ ⅜⌂™╒℮⅜ ™ 

 

G5  

─ ╩ᵑ ≤ᵒ ╡ ─ ≈ ↑≡◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™ ◦

Ⱶꜙ꜠כ◦ꜛfi ⅛╠∕╣∙╣─ ─ ─ ⅛⇔ ⌐≈™≡ ⇔≡™╢⁹ 

ᵑᵒ ─ₒ ₓ│ ◌ │ꜝfi♄ⱶ≤∆╢⁹ │ᵑr0.65

ᵒr .0 ≤⇔≡ ∕╣∙╣─ ─ ≢ ╩ ∫≡™╢⁹ₒ ₓᵑ │

╩ ╘ ⌐ ∆╢∕─ ╩ ⅎ╢⁹ᵒ│ ≢№╢↓≤╩ ≤⇔ ─

↕╩ ⅎ╢⁹o ₓ│ ─ ─◦fiⱪꜟ⌂╙─≢№╢⁹o

ₓ│ ⌐ ⌂╙─│ ™⅜ ᵑ ≤ᵒ ╡ ─∕╣∙╣─ ─ ╖─

≢─ ╩ ∆╢↓≤≢ ∕╣∙╣─ ╩ ╠⅛⌐⇔≡ ╟╡╟™ ╩ ≢⅝

╢≤⇔≡™╢⁹ 

ₒ ה ≢x│ ╩╙≤⌐│⇔≡™╢╙── ╩ ⌐∆╢

╢◄ꜞ▪─ ╩ ↄ∆╢ ↓≤╩ ∆╢≤⇔≡⅔╡ ∕─√╘⌐ ╡ ≤─
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Ɽ♃כfi╩ ╡ ≤⇔≡ ─ ≢⌂™ ╘⌐ ∆╢ ╩ ∆

╢↓≤╩ ⇔≡™╢⁹ 

G5:  ─ ─  

 

ᵑ  

ה  ╩ ╘  

ה  65  

ᵒ ╡ 

ה  ⅜ ⌐⌂╢ ╡  

ה  100  

ᵑᵒ  

ה │ꜝfi♄ⱶ≤∆╢⁹ 

ה ─ │ ≤∆╢⁹ 

 
ᵑ  ╩  

ᵒ ╡ │  

 
╕≢─ ─  

ⅎ ∫√ ─ ∫√ ─ ќ  

 
ᵑ ≤ᵒ ╡ ╩ ∆╢↓≤≢ ╕≢─ ╩ ⌐

≢⅝╢ ╩ ╦∑√ ⇔™ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

  

 

ᵑ  ─ ─ ⅜  

ᵒ ╡ ⌐ ™ ╪∞ ⌐ ⌐ ─ ⅜╡╩ ←↓≤⅜≢⅝╢ 

Ỹ ϤἷτΣΪϥ ﬞ Υ τΩ ρσϥ ›Υὓ▄ᴦ  

 

╡ ╡ ה  

 

ⱪכꜟ◓  ⌐ ─ ⌐ ⇔≡ ╩⅔↓⌂℮⁹ ─ ─◖ⱷfi♩╛

╙ ╘≡ ⅛╠─▪♪Ᵽ▬☻╩ ↑≡ ↕╠⌐ ─ ╩ ╘╢√╘⌐

╩⅔↓⌂™ ≤∆╢√╘─ ╩ ℮⁹ 

  

ᵑ ─  

ᵒ ⱪכꜟ◓   

ᵓⱪ꜠♀fi♥כ◦ꜛfi╩ ™≡ ─ ⌐≈™≡ 8 ≢ ⇔⌂↕™⁹ 

ᵔₒ ₓ ה ∆╢√╘─ ─ₒ ₓ⅜ ≢№╢⅛╩ 8

≢ ⇔⌂↕™⁹ 

ה ⇔√™↓≤ ᵖ─ ─ ╛ ─ ™⌐╟╢ ╩ ⅜ ⇔ↄ≢⅝

╢╟℮⌂ ⅜ ↕╣≡™╢⅛ ≤⇔≡™╢ │⌂™⅛ ≤⇔≡

™╢ ╛ ⇔√ ⅜ ™ ⅜№╣┌ᵕ─ ─ ⌐ ™≡ ↕™⁹ 

ᵕ ᵔₒ ₓ⌐≈™≡ⱪ꜠♀fi≢ ≤⇔≡™╢ ╛ ⇔√ ⅜ ™ ╩

⇔≡ↄ∞↕™⁹ 

ᵖₒ ₓ ─ ה ∆╢√╘─ ╦╢ ה ⌂≥ ⅜ ⌐

⇔≡ ⌐ ↕╣≡™╢⅛╩ 8 ≢ ⇔⌂↕™⁹ 

ה ╩ ↕∑ ─ ™⌐╟╢ ╩ ⇔√™─⅛⅜ ╠⅛≢№╡ ∕─

ה ⅜ ╩ ∆╢─⌐ ≢№╢⁹∕─ ה │ ≢№

╢⅛ⱪ꜠♀fi⅛╠ ∫√↓≤╩ᵗ⌐ ∆╢⁹ 
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ᵗ ⱪ꜠♀fi╛◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ∫√ᵖₒ ₓ─ ה │ ≢№╢⅛

⇔≡ↄ∞↕™⁹ 

ᵘₒ ה ₓ ⌂ₒ ₓ╩ ┬√╘─ₒ ה ₓ⅜

↕╣≡™╢⅛╩ 8 ≢ ⇔⌂↕™⁹ 

ᵔₒה ₓ≤ᵖₒ ₓ ה ─ ⅛╠ ╛ ─ ⅜ ⌐

↕╣≡™╢⁹∕─ ⌐ₒ ה ₓ─▪▬♦▪⅜№╣┌ ᵙ⌐ ∆╢⁹ 

ᵙ ⌐╟╡ ⌐ ≢⅝╢≤ ⅎ╢ₒ ה ₓ⅜№╣┌ ⇔≡ↄ∞

↕™⁹ 

ᵚ ᵜ│ⱪ꜠♀fi⅛╠ ╖ ╣╢ ─ ╩ ⌐ 8 ≢ ⇔≡

ↄ∞↕™⁹ 

ᵚ ☿ꜟ○כ♩ⱴ♩fiה◦Ⱶꜙ꜠כ◦ꜛfi╩ ™≡ ∆╢ ╛ ⅎ  

≤ ─fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿╢⅜⌂≈⌐  

ᵛ RQ ─ ╩ ∆╢─⌐ ⌂◦Ⱶꜙ꜠כ◦ꜛfi─ ╛ ⅎ  

◦Ⱶꜙ꜠כ◦ꜛfi─  

 
RQ  

 

0 ─™⅛⌂╢ ⌐╙ ⇔≡™⌂™⁹ 

1- 2 
⅔╟┘∕─ ╩ ∆╢√╘⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ⱴ♩fi♩כ○ꜟ☿⁹╢∆

╩╙∟™╢ ⌐≈™≡ ╩∆╢⁹ 

3- 4 
⌐⇔√⅜∫√ ⅔╟┘∕─ ╩ כ꜠ꜙⱴ♩fi─◦Ⱶ♩כ○ꜟ☿⌐╘√╢∆

◦ꜛfi╩ ─≡™≈⌐ⱴ♩fi♩כ○ꜟ☿⁹╢∆ ╩╙≤⌐◦Ⱶꜙ꜠כ◦ꜛfi

╩ ∆╢↓≤⅜≢⅝╢⁹ 

5- 6 

RQ⌐⅛⅛╦╢ ⅔╟┘ ─ ╩ ∆╢√╘⌐ ⌂ ╩ ⇔ ∕─

╩ ╩fiꜛ◦כ꜠ꜙⱴ♩fi─◦Ⱶ♩כ○ꜟ☿√⇔ ♩ⱴ♩כ○ꜟ☿⁹╢∆

fi⌐≈™≡ ⅜№╡ ∕─ ╩ ⅛⇔√◦Ⱶꜙ꜠כ◦ꜛfi─ ─♃כ♦┘╟⅔

™⅜≢⅝╢⁹ 

7- 8 

RQ ─ ╩≤≥╘╢√╘─ ™ ╩ ה ⌐ ∆╢⁹ ╩

∆╢√╘⌐ ╦╣╢ ≤ ⅔╟┘ ─ ╩ ∆╢√╘⌐ ⌂

╩ ⇔ ∕─ ╩ ⌐≤╠ⅎ√☿ꜟ○כ♩ⱴ♩fiה◦Ⱶꜙ꜠כ◦ꜛfi╩

≡™≈⌐ⱴ♩fi♩כ○ꜟ☿⁹╢∆ ™ ⅜№╡ ∕─ ╩ ⅛⇔√◦Ⱶꜙ꜠כ

◦ꜛfi─ ─♃כ♦┘╟⅔ ™╩ ∆╢↓≤⅜≢⅝╢⁹ 

 
RQ  

 

0 ─™⅛⌂╢ ⌐╙ ⇔≡™⌂™⁹ 

1- 2 
◘fiⱪꜟ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ╠⅛─ ⅜ ⅎ╠╣≡⅔╡ ∆╢↓≤⅜ ≢№

╢⁹ 

3- 4 
⅜♃כ♦⌂ ≢⅝╢╟℮⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔ fi▬◙♦─♩כ◦

ꜟכꜟ⌂ ╛ⱴ◒꜡ⱪ꜡◓ꜝⱶ ─ ⅜ ╦╣ ∆╢↓≤⅜≢⅝╢⁹ 

5- 6 
─ √╘⌐ ⅜♃כ♦⌂ ≢⅝╢╟℮⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔ כ◦

♩─♦◙▬fi ꜟכꜟ⌂ ╙⇔ↄ│ⱴ◒꜡ⱪ꜡◓ꜝⱶ ≤⇔≡ ⇔

↕╣≡™╢⁹ 

7- 8 
RQ╩ ∆╢√╘⌐ ╩♃כ♦⌂ ⅛≈ ╟ↄ ≢⅝╢╟℮⌐◦Ⱶꜙ꜠כ◦ꜛ

fi╩ ⇔ fi▬◙♦─♩כ◦ ꜟכꜟ⌂ ┘ⱴ◒꜡ⱪ꜡◓ꜝⱶ ╩

⌐ ⇔ ↕╣≡™╢⁹ 
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ᵜ ╛ ╩ ╢√╘⌐ ⅛≈ ⌂ ⌂  

─ ─ ⅜ ≢⅝╢ ≤  

ᵝ↓─ ─ⱪכꜟ◓ ─ ╛ ─ ╩ⱨ꜠כ☼≢ ⇔╕⇔

╞℮⁹ 

ᵞ∕─ ╛ⱪ─ⱪ꜠♀fiכꜟ◓  ⌐ ⇔≡ ≠™√↓≤╛▪♪Ᵽ▬☻⅜№╣┌

⇔≡ↄ∞↕™⁹ ▪♪Ᵽ▬☻ ─  

  

─≥↔Ⱪכꜟ◓ ⱪ꜠♀fi♥כ◦ꜛfi ╩℮↑≡ ┘ ⅛╠─◖ⱷ

fi♩╩ ⇔≡ ≤⇔≡─ ╡ ╡╛ ╩ ⱪכꜟ◓─≡↑ ה ⅔╟┘

╩ ⇔√⁹↓↓≢│ ⌐ ∏╢ ∞↑≢⌂ↄ

┼─ ☻◐ꜟ─ ⌐≈⌂⅜╢╟℮⌐ ⇔√⁹ 

 

ⱪכꜟ◓ ≢│ ╙ ⇔√ ≢ꜟכ◔☻ ⇔≡™√⁹◦Ⱶꜙ꜠כ◦ꜛfi

─ 1 1STEP │ ╩ ∆⁹ ⌐ ∆╢╙─≢№╢⁹ ╕≢⌐

∆╢ │ STEP ╩ ∆╢↓≤≢ ⌐ ∆╢↓≤⅜≢⅝╢⁹ ≤⇔≡

≤⇔≡ ™⌐∆╢ ─ ≤⇔≡─ ╛ ≢ ⅎ≡ↄ╢↓≤⅜ ™⅛

ⅎ╢⁹ 

ⱪכꜟ◓ ─ ⅛╠ ⱨ▫כꜟ♪⸗♦ꜟ─ Ɽꜝⱷכ♃ ה

ה ╩ ∆╢≤ ⌐ ∂≡ ∆╢ ↕╛∕─ ─ ╩

ⅎ╢↓≤⅜≢⅝╢↓≤⅜╦⅛∫√⁹∕─╒⅛⌐╙ ⅝╛ ─ ─ ™⌂≥ ─

⇔⅛√╩ ∆╢↓≤⅜ ⅎ╠╣╢⁹ ⌂ ≢⌂™ⱨ▫כꜟ♪ ⸗♦ꜟ≤⇔

≡ ⌂≥╙ ⸗♦ꜟ─ ╩ ⅛⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

ⅎ┌ ⱨ▫כꜟ♪─ ╩⇔∫⅛╡ ∆╢√╘─ ╩ ℮⁹ ╩ ↑

⌂™Ᵽ♇◒◓ꜝfi♪ ≢ⱨ▫כꜟ♪─ ╩ 0.5- 1.0 ╩ 0.05 ≢ 100

╩ ⁹ⱥ☻♩◓ꜝⱶ≤ ─◓ꜝ☻╩╖⌂⅜╠ ╩ ╘

 
 

 

0 ─™⅛⌂╢ ⌐╙ ⇔≡™⌂™⁹ 

1- 2 ⌐≈™≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ™ ∕─↓≤⌐≈™≡ ⅜⌂↕╣≡™╢⁹ 

3- 4 
◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ™≡ ⌐≈™≡ ⇔≡™╢⁹ ⌐ ♃כ♦⌂

╩ ╢√╘⌐ ╩ ⇔≡ ⌐ ⇔≡⅔╡ ⌐≈™≡ ↕╣

≡™╢⁹ 

5- 6 

╩ ⌐ ™≡ ◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ™ ⌐≈™≡

⇔≡™╢⁹ ⌐ ╩♃כ♦⌂ ⌐ ╠╣╢╟℮⌐ ⌂ ╩

⇔ ╩ ⇔ ⌐ ⇔≡⅔╡ ∕─ ⅜ ≢№╢↓≤⅜ ⅛╡ ↄ

≢⅝≡™╢⁹ 

7- 8 

⌐ ∫≡ ╩ ⌐ ™≡ ◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ™

─ ⅜≢⅝≡™╢⁹ ⌐ ╩♃כ♦⌂ ╟ↄ ⌐ ╠╣╢╟℮⌐

⌂ ╩ ⇔ ╛ ╩ ⇔ ⌐ ⇔≡⅔╡ ∕─ ⅜

≢№╢↓≤⅜ ⌐ ™ↄ╟℮⌐ ≢⅝≡™╢⁹ 
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╢≤⅝≤ ≤⌂╢≤↓╤⅜№╢─⅛⌂™─⅛ ─ ╩ ≢

╖╢─⅛ ⱥ☻♩◓ꜝⱶ≢ ╢─⅛ ≤™∫√ ╙ ℮⁹ 

 

◦Ⱶꜙ꜠כ◦ꜛfi≢│ ─ ╩ ⌐ ╢↓≤⅜≢⅝╢⁹ ⇔√

™ₒ ₓ ♃כ♦─ ╩ ∆╢≤⅝⌐ ∆╢ │ ⅜

⅛╩ ∆╢⁹╕√│ ─ ⅛╠ ⌂≥ ≢─ ⅜ ⇔™ ⱥ☻

♩◓ꜝⱶ⌂≥⅛╠ │ ⌂≥╙ ∆╢≤╟™⁹ 

ⅎ┌ 0.8 ─ⱨ▫כꜟ♪≢ₒ ₓ20 ─ 1 1

⅛ ꜝfi♄ⱶ ≢ ₒ ₓ20 ─ A B D E H BG( ⌂⇔)

─ ☿ꜟ ─ⱥ☻♩◓ꜝⱶ╩ ∆╢≤ H─ ⅜ ─ ≤ ╠

⅛⌂ ⅜№╢↓≤⅜ ╘╠╣╢⁹∕╣∙╣─ ─╙≤≢ₒ ₓ─ ™⌐╟╢

─ ™╩ ╢⌂≥ ╩ ™ ─ ╩≈⅛╖⌂⅔∆↓≤╙ ≢№╢⁹ 

⌐ √∟≢ ⅎ√ ⸗♦ꜟ─◦Ⱶꜙ꜠כ◦ꜛfi ⅛╠ⅎ╠╣√♦כ♃│

⌐ ╩ ⇔≡™╢⅛ ≢⅝⌂™≤↓╤╙№╡ ⌐⌂╠⌂™╙─

╙№╢⁹≤ↄ⌐ ╩ ∫√≤⅝⌂≥ ─ ⅜ ↕∑√≤⅝⌂≥│ ⌂∕╣

∙╣─ ─ ⅜ ⌂∫√ ≤⌂╢⁹ ╛ ≢≢№∫√ ⇔™ ⌐⌂╠

⌂™↓≤⅜№╢⅜ ⸗♦ꜟ─ ≢№╢≤ ⅎ ∕─ ╩ ⅛∑╢╟℮ ∆╢⁹ 

 

2  

ⱪכꜟ◓ ≢│ ╩ ∆╢↓≤≢ ⇔≡™√⅜ │ ╩ ™≡

⇔√™≤⇔≡™╢⁹ ≤⌂╢ₒ ₓ ⅎ┌ ╩ ↑⌂™╙─ ╩

⇔≡ ∕─ ≤ ∆╢↓≤≢∕╣∙╣─ₒ ₓ─ ╩ ∆╢⁹╕√│

ₒ ₓ╩Ᵽ♇◒◓ꜝfi♪≤⇔≡ ╩ ∫≡ ∆╢↓≤╙ ⅎ╠╣╢⁹∕╣⌐

⇔≡ ⱪכꜟ◓ ─╟℮⌐◦fiⱪꜟ⌂ₒ ₓ⅔╟┘ₒ ₓ≤⇔≡ ╩

  

   

   

 5 N=20  
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N 900 ≤ ╩ ∫≡ √╡≢ ∆╢↓≤╙ ⅎ╠╣╢⁹ ⇔

╩√≡╢√╘─ ≤⇔≡ ⇔≡╙╟™  

 

ⱪכꜟ◓ ≢│ ₒ ₓ⌐╟∫≡ ⅜ 200 ≤ 4000 ≤ ⌂∫≡™╢⁹

╙⇔ↄ│◘fiⱪꜟ ♃כ♦╛ │ ⌐ ↄ∆╢↓≤⅜ ™─≢│⌂ↄ

⌐ ⇔√ ╩ ╙╢ ⅜№╢⁹₡ᵕ ™╩ ╘╢√╘

─ ╩∆╢√╘─ ╩ ₢ 

│◦Ⱶꜙ꜠כ◦ꜛfi ♃כ♦─ ╛ ≢ ∆╢∞↑≢⌂ↄ

⅔↑╢ ╡≥─♃כ♦⌂ ⌂≥╩ ∆╢ ⇔╩ √╘⌐ ≢№╢⁹

⌐♃כ♦┘ ≠ↄ ה ⌐ ╩ ╘╢ ≢⅝╢ √╘⌐╙ ⌂ ╩

™╢ ⅜№╢⁹  

 

─◦Ⱶꜙ꜠כ◦ꜛfi╩ ™√ ה ─ ≢│ ₒ ₓ╛

─ ™⌐╟∫≡ ╘╢ ∕─╙─⅜ ∫≡ↄ╢⁹↓↓≢│ ⇔√

⌐⅔↑╢ ≢№╢≤↓≤╩⇔∫⅛╡ ⇔≡ ∕─ ─ ╩ ∆╢√╘⌐∕

─ ─ ╩ ⌐ ≢⅝╢╟℮⌐∆╢↓≤⅜ ⱪכꜟ◓⁹╢⌂≥

─ ≢─ ⅜ ⅜ ∆╢ ⌐∆╢√╘⌐ ∞↑≢⌂ↄ∕↓⌐ ╢

╛ ─ ╙☿♇♩≢ ≢⅝╢╟℮⌐∆╢⁹ 

  

ⱪכꜟ◓ ─╟℮⌐ ≤™℮ ╩ ↑≡ ─ ≤⇔≡™√⁹◓ꜟ

ⱪכ ≢│ ₈ ─ ₉╩ ⇔≡◦Ⱶꜙ꜠כ◦ꜛfi≢│ ╣⌂™

╩ ⌐│ ╘≡ ⇔≡™╢⁹ ⌂ ⌐╟╢ │ ≢№╢⅜ ∕↓⌐

╢╕≢─ ⌂ ╛o ─x ⌂≥⅜ ╩⌂↕⌂™╙─⌐⌂╠⌂™╟℮⌐

─ ≠↑ ╛∕─ ⅜⅝∟╪≤ ≢⅝╢╟℮⌐∆╢⁹ 

 

  

─≥↔Ⱪכꜟ◓ ╩◦Ⱶꜙ꜠כ◦ꜛfi─ ♃כ♦ ╩ ⇔≡ ⅜ ≢

⅝╢ ⌐∆╢√╘⌐ ∕─ ─ ╩ ⌐ ≢⅝╢╟℮⌐∆╢⁹ 

ה ─ ╩ ∆╢ ≤⇔≡ ⌂≥╙ ⌐ ∂≡№≈⅛℮⁹ 

ה ⌐ ⅎ℮╢ ה ─  ♃כ♦

ה ⌂ↄ ╟ↄ ─╘√╢∆fiꜛ◦כ꜠ꜙⱵ◦ה  

─ ╩ ∆╢ ≤⇔≡ ⌂≥╙ ⌐ ∂≡№≈⅛℮⁹ ─

ה ─ ⅛╠ ⇔≡ ╩ ⅎ╢⁹ 

∕╣∙╣─ ─ ╛ ꜞ☻◒ ⌐≈™≡ ⇔⌂⅜╠ ─ ╩ ╖

╦∑≡ ╩ ╡ ╩ ∆╢⁹ 

 

─  

₈≢⅝╢∞↑ ⌂™ ≢ ╟ↄ ─ ─ ╩ ⇔√™₉ 
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№╢ ≤∆╢√╘⌐│ ≥─╟℮⌂≤↓╤╩ ∆╣┌╟™⅛ ⅎ╢⁹ 

ה ─ ה ─ ה ─ ╩ ⅎ╢⁹  

ה ─ ♃כ♦ה ─♃כ♦ה ⌐≈™≡ ⅎ╢⁹  

ₒה ₓ─ ה ─ ╩ ∆⁹  

ₒה ₓה ─ ─ ╩ꜟכꜟ─ ∆⁹  

ₒה ₓ─ ⅜ ⌐⅛⌂∫≡™╢ ╩ ⅎ╢⁹

 

 

ₒ ₓה ─ ™⌐╟╢ ╩ ™∞∆√╘⌐│ ─ ╩

∆╣┌╟™⅛ ⅎ╢⁹ 

< >  

─♃כ♦ ─♃כ♦  ─ ⌐ ─♃כ♦≡⇔ ⅜ ∆╢⁹ 

─ ─♃כ♦─⅝≥√⇔⌐ⱥ☻♩◓ꜝⱶ╩♃כ♦  ─  

ה  №╢ ─ ⌐ ╕╡ ∕↓⅛╠ ⅝ↄ ⅜♃כ♦╢╣ ⌂™ 

ה  ╢№⅜♃כ♦ ⌐ ⌐ ⇔≡™╢ 

ה  №╢ ⌐ ╙ ↄ ╕╡ ─⧵⅜♃כ♦─ ⌐ ∆╢ 

─♃כ♦  ╕╡╩ ∆╢ ─↓≤≢№╡ ⱷ☺▪fi

♪כ⸗ ⅜№╢⁹∕─ ⌐╙

꜠fi☺ ⌂≥⅜№╢⁹ 

┌╠≈⅝─ ⅝↕ ≤ ─ ⅜ ⇔ↄ≡╙♦כ♃─ ╕∫≡™╢ ⅜

♃כ♦≥╢⌂ ─ │ ⌂╢⁹ ⌂≥⅜№╢⁹ 

< >  

♃כ♦ ─ ╩ ⅎ√≤⅝ ≈ↄ™│♃כ♦ ∆╣┌╟™⅛ ⅎ╢⁹ 

  ⅛╠ ┼ 

─♃כ♦ ─   ≢№╣┌ ⅜  

─ ה ◦Ⱶꜙ꜠כ◦ꜛfi─ │ ⌐ │ ⅝╣™⌂ ┌

⅛╡≢│⌂™⁹ ⅜ ≢№╢ ─ ≤⇔≡ ⅜№╢⁹  

┌╠≈⅝─ ⅝↕╩ ∆╢ 

♃כ♦ ⅛╠ ─ ╩ ∆╢≤⅝│ ⅜ ⇔≡™╢≤⇔

≡ ⅎ╢⁹ ─ ╩ ™ ─ ─ ⅜≢⅝

╢⁹ 

♃כ♦ ⅛╠ ─ ╩ ╘╢≤⅝⁹┌╠≈⅝─

⅝↕ ╩ ⇔≡ ∕─ ─ ⅛↕╩ ∆↓≤⅜≢⅝╢⁹

  

₃ ─ ™╩ ∆╢⁹  

─ ⌐ ⅜№╢⅛ ⅎ╢⁹◘fiⱪꜟ ⅜ ⌂™ │ ⌂≥╙ ∆╢⁹ 

(3)  
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╩ ⅎ╢⌐№√∫≡│ ─ ╩ ⇔⌂⅜╠ ∆╢ ⅜

≤⌂╢╟℮⌐ ∕─ ⌐⅔™≡ ⅜ ╠╣╢╟℮⌂ ⅜≢⅝╢╟℮⌐

╙ ≤⇔≡ ⅎ╢⁹∕─√╘⌐ ⅜ ⅜♃כ♦⌂℮╟╢ ╠╣╢

╟℮⌐ ∆≤≤╙⌐ ∕╣╩ ∆╢√╘─ ╛ ꜟכ♠│√╕ ╩ ⇔

ⅎ╢⁹ 

╕√ ─ ╩ ♃כ♦─╘√╢↑ ─ ╩♃כ♦┘╟⅔ ╟ↄ ∆

╢√╘─ⱴ◒꜡ⱪ꜡◓ꜝⱶ─ ╩ ℮⁹ 

⌐⅔↑╢ ─ ⌐≈™≡ ⅎ╢⁹ 

ẽ ╩╙≤⌐ ─  

ה ─ ה ─  

ה ⌐ ╦╢ ─ ⌐ ⅎ╢  ♃כ♦

ה ⅛≈ ╟™ ╩ ∆╢  

ⱪכꜟ◓ ⌐ ╩ₒ ₓ⅛╠ ╪∞ ⅜ ⅛≈ ⌐ ≢⅝

╢╟℮⌐ ╩ ∆╢⁹ 

─ⱳ▬fi♩⌐ ⇔≡ ∆╢⁹ 

ẽ ─ ⅛╠ќ ┼  ≢│ ⱪכꜟ◓ ⌐ ⇔√ₒ

ₓ⌐⅔™≡◓ꜟכⱪ≢ ⇔√ₒ ה ₓ⌐ ≠⅝ ≢ⱪכꜟ◓ ⇔

√ₒ ₓ─ ⅛╠ ╙ ה ⌂ₒ ₓ╩ ∆╢⁹ ∕─ ⅜◓ꜟ

ⱪכ ─ ⅜ ™≡╙ ⅜™ↄ╟℮⌂ ⅜≢⅝╢╟℮⌐∆╢⁹  

ẽ ─ ╛ ⅎ ╩⇔∫⅛╡ ╕ⅎ≡ ≤ ⅜≢⅝╢╟℮⌐∆╢⁹

⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔≡ ╩♃כ♦ ╘╣┌╟™─≢│⌂ↄ ≤⇔≡ ╪∞

ₒ ₓ⅜ ─ₒ ₓ⌐ ═≡ ⌐ ⅜№╡ ⌐ ™⅜№╢↓≤╩

⌐ ≢⅝╢ ה ⅜♃כ♦─ ╠╣╢╟℮⌐∆╢⁹∕─√╘⌐ ─♃כ♦

∞↑≢⌂ↄ ─ ≤⌂╢ₒ ₓ╛ₒ ₓ─ ─ ╛ₒ ה

ₓ─ ─ ╙ ∆╢ ⅜№╢⁹ ≥─ↄ╠™─ ╛ ╩♃כ♦≢

╢─⅛  

ẽ ⌐◦Ⱶꜙ꜠כ◦ꜛfi≤⇔≡ ≢⅝╢ ≤∆╢⁹ Excel ╩ ™≡☿

≡⇔≥fiꜛ◦כ꜠ꜙⱴ♩fi─◦Ⱶ♩כ○ꜟ ↕∑╢⁹ 

ẽ ☿ꜟ○כ♩ⱴ♩fi─◦Ⱶꜙ꜠כ◦ꜛfi─ ╛♩♇ꜞⱷה ╩ ™√↓≤─

⅜♩♇ꜞⱷה ⅛∑╢╟℮⌐∆╢⁹∕℮⇔√⸗♦ꜟ ╛ₒ ₓₒ ₓ

ₒ ה ₓ─ ╩ ⅎ╢⁹ 

 

∆╢   

 

 ⌐ ℮ ─ ╩☿ꜟ ≢ ⇔√⸗♦ꜟ╩ ⇔ ◦Ⱶꜙ꜠כ◦ꜛ

fi╩⅔↓⌂℮⁹↓↓≢│ ─ 2 ─ ⸗♦ꜟ≤⇔≡ ♁ⱨ♩ ⌐

◦Ⱶꜙ꜠כ◦ꜛfi ⇔√⁹₡ᵑ⸗♦ꜟ ≤◦Ⱶꜙ꜠כ◦ꜛfi₢₡ᵒ ≤

₢₡ᵓ ≤◦Ⱶꜙ꜠כ◦ꜛfi─ ה ₢ 
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⸗♦ꜟ ↓↓≢│ הⱴ♩fi♩כ○ꜟ☿ ⸗♦ꜟ ╩ ⌐◖fiⱧꜙכ♃ ↓

↓≢│ ♁ⱨ♩ ⌂≥≢ ↕∑╢⁹◦Ⱶꜙ꜠כ◦ꜛfi─ ♃כ♦

│◓ꜝⱨ⌂≥ ⌐ ⇔≡ ⇔√╡ ╩ ─♃כ♦≡™ ⇔

╩ ⇔ ⌂ ╩ ╘√╡ ⸗♦ꜟ╩ ⇔√╡ ⌐ ™╠╣╢⁹

₡ᵑ⸗♦ꜟ ≤◦Ⱶꜙ꜠כ◦ꜛfi₢₡ᵒ ≤ ₢₡ᵓ ≤◦Ⱶꜙ꜠

─fiꜛ◦כ ה ₢ 

 

 ⌐ ∂√ ה ⅜♃כ♦─ ╠╣╢╟℮⌐ ◦Ⱶꜙ꜠כ◦ꜛfi ─

╩⅔↓⌂℮⁹◦Ⱶꜙ꜠כ◦ꜛfi─ ♃כ♦ ה ה ⌂≥

⌐ ⇔ ╟™ ╩⅔↓⌂℮⁹₡ᵓ ≤◦Ⱶꜙ꜠כ◦ꜛfi─ ה ₢

₡ᵕ ≤ ₢ 

 

◦Ⱶꜙ꜠כ◦ꜛfi─♦כ♃─ ┌╠≈⅝╛ ╩ ⌂≥ ╩ ╖ ╢

√╘⌐ ∆╢⁹₡ᵔ♦כ♃⌐╙≤≠ↄ ה ₢₡ᵕ ≤ ₢ 

t  

≈─ ╩ ⇔ ∕─ ™ ╩ ∆╢√╘⌐ ∆╢⁹◦Ⱶꜙ꜠כ

◦ꜛfi⅛╠ ╣√ₒ ₓ ⌐≥╙╩♃כ♦─ ₒ ₓ ∕─ ╩ ⅎ√

─ ⌐ ⅜№╢⅛╩ ה ∆╢ ⌐ ∆╢⁹₡ᵔ♦כ♃⌐╙≤≠ↄ ה

₢₡ᵕ ≤ ₢ 

 

  

.  ─ ™ Inquiry questions  

Factual Ή₈ ─ ₉╩ ←√╘─╟╡ ™ ╩ ∆╢⁹ 

Conceptual Ή ⅜ ∆╢ ⌐ ⌂╙─│ ⅛  

Debatable Ή ⌂ ─ ⌐◖fiⱧꜙכ♃◦Ⱶꜙ꜠כ◦ꜛfi│ ≈─⅛  

.  ─  

│ ( 2018)╠⌐╟∫≡ ↕╣≡™╢ ⌐ ≠ↄ

⌐ ∆╢ ⌂ ─ ╖⌐ ∫≡ ╩ ™ ─ ≈─ⱨ▼כ☼

≢ ⇔√⁹ 

ᵑ⸗♦ꜟ ≤◦Ⱶꜙ꜠כ◦ꜛfi ₈ ⌂ ₉─ ה   

fiꜛ◦כ꜠ꜙⱵ◦─≡⇔≥ꜟכ♠   

⸗♦ꜟ≤ ⇔⌂⅜╠ ⸗♦ꜟ─ ╩≤╠ⅎ ꜠ꜙⱴ♩fi─◦Ⱶ♩כ○ꜟ☿
fiꜛ◦כ ╩ ⇔≡ ⸗♦ꜟ─ ⅎ ╩ ∆╢⁹ 
P0 ⸗♦ꜟ─ ™≤◖fiⱧꜙכ♃─ ─ ╩ ≠↑╢⁹ 
P1 ⸗♦ꜟ ≤ ⇔≡ ⸗♦ꜟ─ ─ ╩ ∆╢⁹ 
P2 ⸗♦ꜟ╩ ≢ ≢⅝╢ ╩ ⇔ ∆╢⁹ ⸗♦ꜟ─
╩ ◦Ⱶꜙ꜠כ◦ꜛfi≤⇔≡ ⇔√ ╩Ɽ♃כfi≤⇔≡ ⌐ ∆
╢⁹ 

P5◖Ⱶꜙ♬◔כ◦ꜛfi ⸗♦ꜟ ≤ Ɽ♃כfi ─ ╩ ⇔√╡ ∆╢ 

ᵒ ≤   ─  

₈ ⌂ ₉─  

─ ─ ─ ╛ ╩ ╘ ╩ ∆╢⁹
♁ⱨ♩ Excel ⌐ ≢ⱴ♩fi♩כ○ꜟ☿√╣↕ ─ ⸗♦ꜟ╩ ⇔√◘

fiⱪꜟⱪ꜡◓ꜝⱶ╩ ⇔⌂⅜╠ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆╢√╘─ ╩
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∆╢≤≤╙⌐ ─ ⌐≈™≡ ⇔ ∆╢√╘⌐ ⌂
≤ ╩ ⇔ ╩ ╗ ╩ ℮⁹ 

P0 ◦Ⱶꜙ꜠כ◦ꜛfi─ ⅛╠ ─ ╩ ∆⁹ 
P1 ─ ╩ ∆Ɽꜝⱷכ♃╩ ⇔ ⱨ▫כꜟ♪⸗♦ꜟ╩ ╘╢⁹

⌐ ⌂ ╩ ∆╢⁹ 
P2 ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ↕∑╢√╘⌐ ─ ╛ ╩ꜟכꜟ─ ╛

╩ ™≡ ∆╢⁹ 
P4 ה ⌂ ╩√≡╢⁹ 

ᵓ ≤◦Ⱶꜙ꜠כ◦ꜛfi─ ≤    ─ ה ─   

─ ⅔╟┘ ─  

⇔√ ⌐╙≤≠⅝ ∟ √ ╛ ╩ ™≡ ─ ─
╩╖√∆ ╩ ╢√╘─ ╩ ⅎ ╩ ╗ ╩

∆╢⁹ ─ ╩ ♃כ♦─╘√╢↑ ┘∕─ ⱪ꜡◓ꜝⱶ ╩
⇔ ◦Ⱶꜙ꜠כ◦ꜛfi≤⇔≡ ⇔ ∆╢⁹ 

P0 ╩ ─√╘⌐ ⌂◦Ⱶꜙ꜠כ◦ꜛfi ─♃כ♦─
≤∕─ ה ╩ ∆╢⁹ 

P1 ─√╘─ ה ─ ╩ ╘╢⁹ 
─♃כ♦™╟ ╩ ⅎ╢⁹ 

P2 ─√╘⌐ ╩♃כ♦⌂ ⌐ ∆╢⇔ↄ╖╩ ╛ⱪ꜡◓ꜝ
ⱶ≤⇔≡ ∆╢⁹ ╩ ∆╢√╘⌐ ⌂ ╩ ∆╢⁹ 

P4 ה ╛ⱪ꜡♩♃▬ⱪ ⌐ ≠ↄ ≢─ ♃כ♦ ╩
⇔ ⌐ ∂≡ ∆╢⁹ 

ᵔ♦כ♃⌐╙≤≠ↄ ה     

 ⌐ ≠ↄ ╛  

◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™≡ ה ╩⅔↓⌂™ ⌐╙≤≠™≡ ↕╣√
╩ ∆╢⁹ 

P2 ᶘ ᾝʿД˔ЌϬ ΰʼ Ϭ βϥθϛτ ῟ˢ ˣσ ᾝϬ―Πϥʻם
ᾓД˔Ќχ ╩Ϟᾁ χ―Π Ϭ ᵔβϥθϛχϽжТˢПІЕϽжЭ ˣϞ ὓ ᾝ
χ ῟ Ϭ ᵔΰᶨ βϥʻ 

P3 ʾ  ЄЬвй˔ЄдрὫᴮˢД˔ЌˣϬ βϥʻД˔ЌϬ ὓ βϥάρ
π Ϭ ϙ︡ϥʻ 

P4 ᵔּתʾ ᴣʿ σ ὓ ˢД˔Ќ ʾ ╩ʾ ˣϬ ΰ ᴣʻ 

P5ЀЬвИϾ˔Єдрʿ Ὧᴞχ ꜛᵔϬ ᵔρβϥθϛτᵔ ˢᵃ ˣϬ ♪β
ϥʻ 

ᵕ ≤ ה  ╡ ╡ ה   
⌐⅔↑╢ ─ ≤∕╣╠─  

ᵔ─ ╩ ↑≡ ה ╩ ™ ╩ ⇔≡ ╠╣√ ⅜ ⌐
⇔™ ≤⌂∫≡™╢⅛ ∆╢⁹◦Ⱶꜙ꜠כ◦ꜛfi ⅛╠ ─ ⅜

≢⅝╢╟℮⌐ ⌐ ≠™≡ ╩ ⇔ ┘ ♃כ♦
─ ה ┘ ╩ ╗ ╩ ™ ∆╢⁹ 
P0 ᾋʿ ῀ ᴣϞ χϯЖНϱІΤϣᵔχיּ Ϭ ϥθϛτ σ Ϭᾋ
β 

P4 ᵔּתʾ ᴣʿ˲ ῀ ᴣ˳ χיּ ӛϬ ᴣβϥʻ Τϣχיּ ᴣϬ ֳΰοᵠ βϥʻ
ὓ ẕʾ ὓ Ϭ σἹπᵔּתβϥʻ 

P5 ЀЬвИϾ˔ЄдрʿД˔ЌἪχs ӸxΜϬ χיּ βϥθϛτψ ὓ ︣ ˢП
ІЕϽжЭσςˣϬ ῟τᶨ βϥʻ 

 

 

    ⱴכ♥ 

 

50 ×  

ⱴ♩כ○ꜟ☿

♩fiה◦Ⱶꜙ

─fiꜛ◦כ꜠

 

 

. 1 30  

⸗♦ꜟ≤ ⇔⌂⅜╠ ⸗♦ꜟ─ ╩≤╠ⅎ

⸗♦ꜟ⅜◖fiⱧꜙכ♃─ ╛ ⅎ ╩ ∆↓≤
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╩ ∆╢⁹ 

.  2  

─ ∆╢ 3≈─☿ꜟ─ ╩℮↑≡☿ꜟ─ ⅜

╕╡ ∕╣⅜ ─☿ꜟ─ ╩ ⌐ ╘╢

⌐ ⅜ ╕╢ ─⸗♦ꜟ╩ ⌐ ∆╢⁹ 

─ꜟכꜟ⌂ ─ ╡ ⇔⌐╟╢ ─Ɽ♃

fiכ ─ ↕╩ ∆╢⁹ 

.  

 

ⱴ♩fi♩כ○ꜟ☿ ⸗♦ꜟ ╩ ♁ⱨ♩ ⌐◦Ⱶꜙ

≡⇔≥fiꜛ◦כ꜠ ↕∑╢↓≤│ ♁ⱨ♩─◦כ

♩ A ≤ⱴ◒꜡ⱪ꜡◓ꜝⱶ B ─ ⅛╠

⌐╙ ⇔╛∆ↄ ⌐╙ ⌂ ≤ ⅎ╢↓≤⅜

≢⅝╢⁹ 

─fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿ ⅎ ─  

◦Ⱶꜙ꜠כ◦ꜛfi─ ⅜ ⌐≈⌂⅜╢↓≤╩

∆╢⁹ ─ⱴ♩fi♩כ○ꜟ☿  

2  

45 ×  

≤

─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ≤ ₈ ─ ╩ ∆╢√╘

⌐ ⌂ ─ ─⇔⅛√ ₉╩ ◦

Ⱶꜙ꜠כ◦ꜛfi╩╙≤⌐ ⌐ ⅎ╢⁹2≈─ ⅛╠

─ ╩ ⅎ ∆╢⁹ 

 

◘fiⱪꜟⱪ꜡◓ꜝⱶ─ ╩ ⇔≡⸗♦ꜟ─ ≤

╩ ⅎ ─ ╩ ∆╢Ɽꜝⱷכ

♃ ╩ ∆╢⁹₄◘fiⱪꜟⱪ꜡◓ꜝⱶ─ ⸗♦ꜟ─

₅ 

◘fiⱪꜟⱪ꜡◓ꜝⱶ ╛ ╩ ⇔≡  

₈ ─ ─⇔⅛√₉₈ ─ ₉─

™⌐╟∫≡∕─ ─ ™⅜ ∂╢⅛╩ ⅎ╢⁹ ⌐◘

fiⱪꜟ╩ ™≡ ╩⇔⌂⅜╠ ∕─ ╩ ⇔⌂

⅜╠ ⇔╩ ∆╢⁹ 

─ ≡ ╩ ⅎ≡ ╩ ═╟℮

≤⇔≡™╢⅛ ⌐∆╢  

(1) ₒ ₓ ה ∆╢√╘─ ─  

(2) ₒ ₓ ─ ה ∆╢√╘ ה  

(3) ₒ ה ₓ ╩╙∫≡ ∆╢⅛⁹ 

( ) 

(1) (2) (3) ╩ ꜠ⱬꜟ≢ ╩ ≡╢ 

 

 

 

 

 

3  

50 ×  

ⱪכꜟ◓

≤ 

 

 

ⱪכꜟ◓

 

 

─√╘─

─

 

 

 

  

─ⱴכ♥≢ ∆╢ 3 ×  ⱪכꜟ◓

  

⅜ ⇔√ ╩ ⇔№™ ≡⇔≥ⱪכꜟ◓

╩ ∆╢⁹ 

.  

─√╘⌐ ╩♃כ♦⌂ ⌐ ∆╢⇔ↄ

╖╩ ∆╢⁹ 

(1) ◖ⱴfi♪Ⱳ♃fi≢ STEP ∆╢⁹ 

(2) ⇔√ ╩ ⇔ ╩ ∆

⁹ 

(3) ⌐ ─ ≤ ─ ╩

℮ 

 ⱪכꜟ◓

 

 

 

 

 

 

 

TIPS  

4  

50 ×  

◦Ⱶꜙ꜠כ◦

ꜛfi─  

 

 

⅔╟┘♦

♃כ ה

 

 

ₒ ₓₒ ₓₒ ₓ╩◦Ⱶꜙ

⌐fiꜛ◦כ꜠ ↕∑╢ 

.  

╩⅔↓⌂™⌂⅜╠ ╩╖√⇔≡™╢⅛

⇔≡ ⌐⅔℮∂≡ ∆╢⁹ 

 

 ⱪכꜟ◓

≢─

≤⇔≡
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 ⌐ ∂≡ ╩ ⅎ⌂⅜╠

ה ╩ ↕∑╢⁹ 

β ╩ ™ ♃כ♦ה ה  

─ ─♃כ♦ ה  

ⱪ꜠♀fi♥כ◦ꜛfi─  

5  

50 ×  

ₒ ₓ 

≤ 

 

 

 

 

 

─

⇔ ┘

 

 

 

 

 

 

 

ה

─  

 

ⱪכꜟ◓ ה  

ₒ ה ₓ ─ ╩  

      fiꜛ◦כ♥ⱪ꜠♀fiה

ה     

ₒ ₓ◓ꜟכⱪ ⌐ Web ⱨ◊

⌐ⱶכ  

  

.   

┘ ◦Ⱶꜙ꜠כ◦ꜛfi ─

⇔─  

.  

ה ─ ⌐ ∂≡ ─  

ה ─ ─ ⇔  

ה ╩ ⇔√  

.   

(1) ─♃כ♦  

(2) ™╩ ╘╢√╘─  

(3) ─♃כ♦ ≤ ≤  

ⱪכꜟ◓

 

 

 

 

50 ×  

 

╕≤╘

 

ה ╘≥╕╡≥─♃כ♦ה  

ה ꜠ⱳכ♩─╕≤╘ 

ה ⌂≥┼─ ◦Ⱶꜙ꜠כ◦ꜛfi  

 ⱪכꜟ◓

 

7  

≢│

 

ⱪ꜠♀fi♥כ

◦ꜛfi 

 

ⱪכꜟ◓ה ╩  

ה  

☻ꜝ◒ה ─ ╦╡⌐ ⱪכꜟ◓ ≢ ╙

≤⌂╢ ╩ ┬  

 

 

3.4.3.3 ─   

2019 6 28   

ה   13:20 15:10 ( 2 )  

  C 1  ⱷ♦▫▪☿fi♃כ 

 5 ₈ ₉ ₈▬fiⱨ◊ⱴ♥▫◒☻₉ 5  2  

 

─fiꜛ◦כ꜠ꜙⱵ◦הꜟ♦⸗─╘√─  ⱴ♩fi♩כ○ꜟ☿  

─ ה  ≤ ≤     

הꜟ♩▬♃הⱴכ♥  ─   

STEP ⱪ꜠♀fi♥כ◦ꜛfiה   

      fiꜛ◦כ♥ⱪ꜠♀fiה

ה     

⌐ Webⱨ◊כⱶ⌐ ⇔╕∆⁹ 

 

ₒ ◓xꜟכⱪ ⌐

Web ⱨ◊כⱶ⌐  

 

 

ᵑ ─  

ᵒ ⱪכꜟ◓   

ᵓⱪ꜠♀fi♥כ◦ꜛfi╩ ™≡ ─ ⌐

G ♥כⱴ ─  

 ╩ ╢  

 ─  

 ⱨ▫כꜟ♪⸗♦ꜟ  

 ─ ─  

 ◦fiⱪꜟ↓∕⅜  
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STEP   ≤ ה ⌐ ↑≡─

─  

№╢ ≤∆╢√╘⌐│≥─╟℮

⌂≤↓╤╩ ∆╣┌╟™≢⇔╞℮⅛  

ᵑ ┼─ ה  

1)Ɽꜝⱷכ♃ₒ ₓₒ ₓ─

ה ─ Ᵽ♇◒

◓ꜝ►fi♪ .5 - 1.  

 

2 ₒ ₓ ♃כ♦─ ╩ ∆╢

─ ה ╩ ™╢ ה

ⱥ☻♩◓ꜝⱶ≢  

3) ⌂ ₒ ₓ─ ה

─ ─  

4) ─∆∆╘  

ה  ⌂ ה ≥♃כ♦─  

5) ≤ ─☿♇♩≢  

 

ᵒ ™╩ ╘╢√╘─  

╩♃כ♦ ≠↑╢ 4 [ ♃כ♦ ][

─ ][ ][ ┌╠≈⅝─ ⅝↕]  

STEP3  ◓ꜟכⱪ─ ≤

╩ ∆╢⁹ ─   

─ ╩ ⌐ ∆╢√╘

─ ╩ ה ⌐ ∆╢⁹ 

ⱪכꜟ◓ ⌐ ╩ₒ ₓ⅛╠

╪∞ ⅜ ⅛≈ ⌐ ≢⅝

╢╟℮⌐ ╩  

ủ┤╡⅛ⅎ╡≤⇔≡  

≈™≡ 8 ≢  

ᵔₒ ₓ 

ᵖₒ ₓ  

ᵘₒ ה ₓ 

ᵚ ᵜ│ ⱪ꜠♀fi⅛╠ ╖ ╣╢ ─

╩ ⌐ 8 ≢  

ᵝ↓─ ─ⱪכꜟ◓ ─

╛ ─ ╩ⱨ꜠כ☼≢  

ᵞ∕─ ╛ⱪ─ⱪ꜠♀fiכꜟ◓  ⌐

⇔≡ ≠™√↓≤╛▪♪Ᵽ▬☻ 

ⱥ☻♩◓ꜝⱶה

   

ה №╢ ─ ⌐ ╕╡ ∕

↓⅛╠ ⅝ↄ ⅜♃כ♦╢╣ ⌂™ 

ה ╢№⅜♃כ♦ ⌐ ⌐

⇔≡™╢ 

ה №╢ ⌐ ╙ ↄ ╕╡

─⧵⅜♃כ♦─ ⌐ ∆╢ 

 

ẽ ─ ╛ ⅎ ╩⇔∫⅛╡

╕ⅎ≡ ≤ ∆╢⁹ 

 

ẽ ☿ꜟ○כ♩ⱴ♩fi─◦Ⱶꜙ꜠כ◦ꜛfi─

╛♩♇ꜞⱷה ╩ ™√↓≤─

 ♩♇ꜞⱷה

 

 

 

 

 

 

ẽ ─ ⅛╠ќ ┼  

≢│ ⱪכꜟ◓ ⌐ ⇔√o

⌐x⅔™≡◓ꜟכⱪ≢ ⇔√o

ה ₓ⌐ ≠⅝ ≢ⱪכꜟ◓ ⇔

√ₒ ₓ─ ⅛╠ ╙ ה ⌂

ₒ ₓ╩ ∆╢⁹ 
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A 
RQ  

 

0 ─™⅛⌂╢ ⌐╙ ⇔≡™⌂™⁹ 

1- 2 
⅔╟┘∕─ ╩ ∆╢√╘⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ╢™∟╙╩ⱴ♩fi♩כ○ꜟ☿⁹╢∆

⌐≈™≡ ╩∆╢⁹ 

3- 4 
⌐⇔√⅜∫√ ⅔╟┘∕─ ╩ ╩fiꜛ◦כ꜠ꜙⱴ♩fi─◦Ⱶ♩כ○ꜟ☿⌐╘√╢∆ ∆

─≡™≈⌐ⱴ♩fi♩כ○ꜟ☿⁹╢ ╩╙≤⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢↓≤⅜≢⅝╢⁹ 

5- 6 

RQ⌐⅛⅛╦╢ ⅔╟┘ ─ ╩ ∆╢√╘⌐ ⌂ ╩ ⇔ ∕─ ╩ ⇔

╩fiꜛ◦כ꜠ꜙⱴ♩fi─◦Ⱶ♩כ○ꜟ☿√ ≡™≈⌐ⱴ♩fi♩כ○ꜟ☿⁹╢∆ ⅜№╡ ∕─

╩ ⅛⇔√◦Ⱶꜙ꜠כ◦ꜛfi─ ─♃כ♦┘╟⅔ ™⅜≢⅝╢⁹ 

7- 8 

RQ ─ ╩≤≥╘╢√╘─ ™ ╩ ה ⌐ ∆╢⁹ ╩ ∆╢√╘⌐

╦╣╢ ≤ ⅔╟┘ ─ ╩ ∆╢√╘⌐ ⌂ ╩ ⇔ ∕─ ╩

⌐≤╠ⅎ√☿ꜟ○כ♩ⱴ♩fi─◦Ⱶꜙ꜠כ◦ꜛfi╩ ≡™≈⌐ⱴ♩fi♩כ○ꜟ☿⁹╢∆ ™ ⅜

№╡ ∕─ ╩ ⅛⇔√◦Ⱶꜙ꜠כ◦ꜛfi─ ─♃כ♦┘╟⅔ ™╩ ∆╢↓≤⅜≢⅝╢⁹ 

B 
RQ  

 

0 ─™⅛⌂╢ ⌐╙ ⇔≡™⌂™⁹ 

1- 2 ◘fiⱪꜟ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ╠⅛─ ⅜ ⅎ╠╣≡⅔╡ ∆╢↓≤⅜ ≢№╢⁹ 

3- 4 
⅜♃כ♦⌂ ≢⅝╢╟℮⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔ fi▬◙♦─♩כ◦ ꜟכꜟ⌂ ╛

ⱴ◒꜡ⱪ꜡◓ꜝⱶ ─ ⅜ ╦╣ ∆╢↓≤⅜≢⅝╢⁹ 

5- 6 
─ √╘⌐ ⅜♃כ♦⌂ ≢⅝╢╟℮⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔ fi▬◙♦─♩כ◦

ꜟכꜟ⌂ ╙⇔ↄ│ⱴ◒꜡ⱪ꜡◓ꜝⱶ ≤⇔≡ ⇔ ↕╣≡™╢⁹ 

7- 8 

RQ╩ ∆╢√╘⌐ ╩♃כ♦⌂ ⅛≈ ╟ↄ ≢⅝╢╟℮⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔

fi▬◙♦─♩כ◦ ꜟכꜟ⌂ ┘ⱴ◒꜡ⱪ꜡◓ꜝⱶ ╩ ⌐ ⇔ ↕╣≡

™╢⁹ 

C 
 

 

0 ─™⅛⌂╢ ⌐╙ ⇔≡™⌂™⁹ 

1- 2 ⌐≈™≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ™ ∕─↓≤⌐≈™≡ ⅜⌂↕╣≡™╢⁹ 

3- 4 
◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ™≡ ⌐≈™≡ ⇔≡™╢⁹ ⌐ ╩♃כ♦⌂ ╢√╘⌐

╩ ⇔≡ ⌐ ⇔≡⅔╡ ⌐≈™≡ ↕╣≡™╢⁹ 

5- 6 

╩ ⌐ ™≡ ◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ™ ⌐≈™≡ ⇔≡™╢⁹

⌐ ╩♃כ♦⌂ ⌐ ╠╣╢╟℮⌐ ⌂ ╩ ⇔ ╩ ⇔ ⌐

⇔≡⅔╡ ∕─ ⅜ ≢№╢↓≤⅜ ⅛╡ ↄ ≢⅝≡™╢⁹ 

7- 8 

⌐ ∫≡ ╩ ⌐ ™≡ ◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ™ ─ ⅜≢

⅝≡™╢⁹ ⌐ ╩♃כ♦⌂ ╟ↄ ⌐ ╠╣╢╟℮⌐ ⌂ ╩ ⇔

╛ ╩ ⇔ ⌐ ⇔≡⅔╡ ∕─ ⅜ ≢№╢↓≤⅜ ⌐ ™ↄ╟℮⌐ ≢⅝

≡™╢⁹ 

D 
  

 

0 ─™⅛⌂╢ ⌐╙ ⇔≡™⌂™⁹ 

1- 2 
─ ⌂ ⅎ⌐ ™◦Ⱶꜙ꜠כ◦ꜛfi ꜟכ♠ ╩ ⇔ ⌂╪╠⅛─ ⅜⌂↕╣≡™

╢⁹ 

3- 4 
╩╙≤⌐◦Ⱶꜙ꜠כ◦ꜛfi ꜟכ♠ ╩ ⇔≡™╢⁹╕√ ⌂ ╩ ⇔ ↓╣╠─

─ ≤ ⅜ ⇔≡™╢⁹ 

5- 6 

ⱪ꜠♀fi♥כ◦ꜛfi─ ⌐╙≤≠™≡ ─ ╩ ∆╢√╘⌐◦Ⱶꜙ꜠כ

◦ꜛfi ꜟכ♠ ╩ ⇔≡™╢⁹╕√ ╩ ⌐⇔≡ ⌂ ╩ ⇔ ↓╣╠─ ─

≤ ⅜ ─ ─ ⌐ ╦╣≡™╢⁹ 

7- 8 

ⱪ꜠♀fi♥כ◦ꜛfi─ ⌐╙≤≠™≡ ─ ╩ ∆╢√╘⌐⅛⌂∫√◦

Ⱶꜙ꜠כ◦ꜛfi ꜟכ♠ ╩⅔╟┘∕─ ⌂≥ ╩ ⇔≡™╢⁹╕√ ┘

╩╙≤⌐ ⌂ ╩ ⇔ ↓╣╠─ ─ ≤ ⅜ ─ ─ ⌐ ⌐ ⇔≡

™╢⁹ 
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3.4.3.4 ─   

ₒ ₓ≢│ ⱪכꜟ◓ ⌐ ≡√ ⌐╙≤≠™≡◦Ⱶꜙ꜠

≡⇔≥fiꜛ◦כ ⇔≡ ╩ ∫√ ╩╙≤⌐⇔√ ╩◒ꜝ☻ ⌐

∆╢╙─≢№╡ ╕≢⌐ ╡ ╪∞ ╩ ╘≡ ⌐ ∫√

╛ ⅎ ╙ ∆╢↓≤⌐⌂╢⁹↕╠⌐ │ ─ⱪכꜟ◓ ⌐

∆╢ ╛ ╕√│ ─▪♪Ᵽ▬☻╛ ╩ ↑≡ √∟─

╩ ⇔ ⌐ ∂≡ ╩ ℮↓≤⌐⌂╢⁹ 

↓─ ╩ ⇔≡ ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿─ ™√

╛ ⌐⅛⅛╢ ⅎ ╛ ╩ ⇔√╡ ⇔√⅛ ꜠

ⱳכ♩╛◦Ⱶꜙ꜠כ◦ꜛfi ┘ ⅛╠ ∆╢⁹ 

≢│ ⅜ⱪכꜟ◓─≈5 ─ ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿

™╢↓≤│ ≢№╢⅜ ≢ ╡ ╪∞⅜ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™√

╛ ⌐⅛⅛╢ ╛ ⌐ ⌂ ⱪכꜟ◓√∫№⅜ ─ ╩

╡ → ∆╢⁹ 

G1  

◘fiⱪꜟ⸗♦ꜟ─ⱨ▫כꜟ♪⌐ ☿ꜟ ⌐ ♃כ♦ ♩כ◦ ╩ ╖ ╗↓≤≢ ₒ

ₓ≤⇔≡ ─ ⌐╟∫≡ ќ ќ

╩ ⅎ╢⸗♦ꜟ╩ ⇔√⁹ 

 

ⱪ꜠♀fi─☻◒ꜞⱪ♩ G1 

T1:  │ 1 ≢∆⁹ ⱴכ♥ ⱨ▫כꜟ♪⸗♦ꜟ ≤ ⅝╕⇔√⁹ 

S1: √∟│ ꜟ☿─↓╩♃כ♦─ ⌐ ⇔≡ ─◦Ⱶꜙ꜠כ◦ꜛfi╩⇔╕⇔√⁹ 

 √∟⅜ ≡≡™√ │ ─ ⅛╠ │ ⅛╠ ⌐ ⅛∫≡ ⅎ ⅜╢─≢ ∕℮™℮↓≤

╩ ⇔≡ ╩ ∆╢≤ ─ ↕≤ ─ ─ ╩ ⅎ⌂⅜╠ ≥℮⇔√╠

╩ ╟ↄ ↕∑╢↓≤⅜≢⅝╢⅛ ⅎ╕⇔√⁹ 

 │ ─ │ꜝfi♄ⱶ⌐ ╘╠╣╢╟℮⌐⇔≡ ─ ╛ ╩╕√™≢

⅜ ⇔⌂™↓≤⌐⇔╕⇔√⁹☿ꜟ 1≈ 1≈╩ 30m ⌐⇔≡ ─ⱨ▫כꜟ♪╩ 900m ⌐

⇔≡ ⅎ╕⇔√⁹ 

S2: ⱨ▫כꜟ♪─ ⅝↕│ ⌂ ─ ⅜ √ↄ↕╪№╢╠⇔™─≢∆⅜ 6⅛╠ 30 ⅎ←╠

™╕≢№╢╠⇔™≢∆⁹ ⌂ ─ ⅜ 30m╠⇔™─≢ ∕╣╩╙≤⌐ ⇔╕⇔√⁹ 

 ⱨ▫כꜟ♪─ ↕╩ ↄ⇔ ⅞╢≤ 1≈ 1≈⅜ ↄ⌂∫≡⇔╕℮─≢ ≢│⌂™⅛⌂≤™℮─≤

↕ↄ⇔ ⅞╢≤ │ ⅜ ↄ⌂∫≡⇔╕™ ⅞╢─≢ ↓─←╠™⅜ ≢│⌂™⅛≤™℮↓

≤≢ ⇔╕⇔√⁹ ─ ─  

 │ ⌐ ™≡⇔╕∫√─≢∆⅜ ╙∟╤╪╕∏ ─ ╛∕─ ╩ ⅎ≡ │

Ν Ν│ ⌐ ∫≡ↄ╣╕⇔√⅜ ⌐╟∫≡ ─ ⅜╡ ⌂≥⅜ ╦∫≡ↄ╢─≢∕╣╩

ⅎ╢≤™℮↓≤⁹№≤ ↓─ ─ 1 │ ≢⅝╣┌⌂╪≢∆⅜ ⅜№∫√╠∕─ ⌐ ↄ│ ⅎ

⌐ↄ™≢∆⁹ ⅜ ™≤⅛ ⅝⌐╟∫≡ ─ ⅜╡ ╙ ╦╢⇔ ─ ╛ ─ ⌐╟∫≡

∕─ ⅎ╛∆↕╙ ╦╢⇔╖√™⌂ ™╤™╤⌂ ⅜№╢╪≢∆⅜ ≤╡№ⅎ∏ ≤⅛ ≤⅛⌐

⇔≡ ─╙─│≢⅝╣┌╛╤℮⅛⌂≤ ⅎ≡™╕∆⁹ 

 │↓─ 4≈╩ ⌐╛∫≡™⅝╕∆⁹╕∏ ∞™√™∕℮∞≤ ™╕∆⅜ ╕≢─

≈╕╡ ≥╣∞↑ ⅎ√⅛⁹ ╕≢─ ⅜≥╣←╠™⅛⅛∫√⅛⁹ ─

⁹↓╣│ √∟ ≢│⌂™⅛≤ ℮─│ ∞⅛╠ ↕∫⅝ ◑◙◑◙⌐ ∆╢≤⅛

╗≤⅛™╤™╤№∫√≤ ™╕∆⅜ ─ │ ∆╢≤™℮ ∞↑≢│⌂ↄ≡

╕≢ ↄ√╘─ ≤⇔≡╙ ↕╣╕∆⁹ ╕≢ ⅜ ∆╢√╘─ ⌂≥≤⇔≡╙ ∆

╢⅛╠ ◑◙◑◙⌐ ⇔≡⇔╕℮≤√≥╡ ↄ ⅜ ↄ⌂∫≡⇔╕℮⇔ ∕℮™℮≤↓╤─

╙ ⅎ≡╛∫≡™⅝√™≤ ™╕⇔√⁹ ─ ≤™℮─│ ─ ≤⅛┬╢≤↓╤╙№

╢╪≢∆⅜ ↄ⇔ ⅞≡⇔╕℮≤╙∟╤╪ │ ∟≡⇔╕℮↑≥ ⌂ↄ⇔ ⅞≡⇔╕℮≤ ⅎ

⅞≡⇔╕℮≤™℮Ᵽꜝfi☻╩ ⅎ≡╛∫≡™⅝√™≤ ™╕∆⁹ 

S3:  ↕≡ ⌐ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi≢∆⅜ ─≤↓╤ ≤⇔≡ 4≈

╩ⱴ▬♫☻ 1⅛╠ 2╕≢ ⇔≡™╕⇔√⁹∕╣⌐ ∕╣ ⌐ ⌐ ╩ ≢⅝╢≤™℮─
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╩ ⇔√ↄ≡ ↕╠⌐ ⅜ ™╒℮⌐ ⅜ ⅎ ╡╛∆ↄ≡ ™╒℮⌐ ⅜ ⅎ ╡⌐ↄ™≤™℮

┤℮⌐⇔√⅛∫√─≢∆⁹ ⌐∕╣≢ ∫≡╖√─⅜↓─ Excel ─╙─≢∆⁹ 

 │√┬╪ ─≤ ∂∞≤ ™╕∆⅜ │≤≡╙ ⅎ≡™╢ ≢∆⁹↓─ ─ ╩ ≡™

√∞™√╠ ⅛╡╕∆⅜ №∕↓─ ⌐ ⅜♃כ♦─ ∫≡™╕∆⁹ ≥╪⌂ ∂⅛≤ ℮≤ ↓─

⌂╪↓│⌐ⱨꜝ◓─♃כ♦ ─ ⅜№∕↓⌐№╢≤™℮╙─≢∆⁹ 

 │ R⌐⇔√╪≢∆⅜ ≤ │ ⌐ ─≤↓╤≢ ⇔√╡≤⌂╡╕∆⁹

╕⇔≡╛ ╠⅜ ╢ │ 900m×900m⌂─≢ ∕╣╠│ ⅎ⌂™↓≤⌐⇔╕⇔√⁹№≤ 2≈ ⇔

√ ≤™℮─⅜№∫≡ ⅜ ⅜╢≤⅝⌐ ∕─ ⌐≥─←╠™ⱪꜝ☻↕╣╢─⅛⁹

⌐ ⅜ ⅜╢≤⅝⌐ ⅜ ⅜╢≤⅝─ ╖√™⌂╙─⌐≥╣←╠™ⱴ▬♫☻↕╣╢─⅛╩↓

↓≢ ⇔≡™╕∆⁹ 

 ⌐ Ᵽ♇◒◓ꜝ►fi♪≢│ ⅜ ⅝≡™╢─⅛╩ ∆≤ ∕╙∕╙ ⅜ↄ╣≡™√─│ ─

☿ꜟ⅜ ⅎ≡™╢⅛ ⅎ≡™⌂™⅛≢ ╩ ⇔≡ ⅎ┌↓↓∞≤ ↓↓≤↓↓─ ⅜╙⇔ ⅎ≡™

╢ ∞∫√╠↓↓⅜ 2⌐⌂╡╕∆⁹∕─ 2⌐↕∫⅝─ ╩⅛↑ ╦∑≡ ↓∫∟─▪♇ⱪ♦כ♩

≢╤↓≥─♩כ◦℮™≥ ⌐ ╩ ⇔≡ ⅎ╢─⅛ ⅎ⌂™─⅛╩ ⇔≡™╢ כ♦─↓⁹∆≢

♃─≤↓╤⌐ ─♃כ♦≥╙≥╙ ─ ⅜ ─☿ꜟ⅜ 1⅛ 1 ⅛╖√™⌂─╩ ⇔≡

ⅎ≡™╢⅛ ⅎ≡™⌂™─⅛ ⌂─≢∆⅜ ∕╣╩⇔≡ ╙⇔ ⅎ≡™√╠ 1╩ ∆╖√™⌂ ∕╪

⌂ ∂∞∫√╪≢∆⅜ │∕↓╩⅛⌂╡ ⅎ╕⇔√⁹ ⅜√⇔╕╡№⅜♃כ♦─ №∕↓╙ ⌐

⇔≡ ∕─☿ꜟ≤ ╡ ∫≡™╢☿ꜟ─ ↕≢ ⅜ ™─⅛ ™─⅛ ⅜ ∂⌂─⅛ ↓─ 3

≈╩ ⇔≡ ∕╣≢ ⌐ ⌐⅛↑≡™ↄ ╩ ∆╟℮⌐⇔≡™╕∆⁹ ⱨ▫כꜟ♪⸗♦ꜟ

─  

 №≤▪♇ⱪ♦כ♩─ ╙∟╞∫≤ ⇔≡™≡ │ ╛ ╙ ╕ⅎ≡™√─≢

⅛∫√╪≢∆⅜ ⇔╕⇔√⁹↓↓─ ≥╤↓≥─♃כ♦│╤↓≥─ ∫≡™╢─⅛⌂

∟╞∫≤ ℮╪≢∆⅜ ≤⌐⅛ↄ ↓─ ─╙─⌐ ═≡∞™┬ ⇔╕⇔√⁹ ⌐↓╪⌂

∂≢ ↓─▪♇ⱪ♦כ◦♩כ♩─≤↓╤⌐ ∫≡™╢ ╩ ∆╖√™⌂─│≤≡╙ ↄ⌂∫≡™╕∆⁹ 

 ↓╣╩╙≤⌐ ╩ ™╕⇔√⁹ ╠─ │ ⌐ ∫√╟℮⌐ ─ ╩ ⅎ≡ ╩ ℮

↓≤≢ ⌐ ╩ 1 ⌐∆╣┌ ╩ ╟ↄ →╢≤™℮ ╩ ⇔√⅛∫√─≢∆⁹⌂

─≢≤╡№ⅎ∏ 1 ⌂⇔⁹ 2 №╡∞↑≥ ≢ │ 30⁹ 3

│№╢↑≥ ≢ │ 30⁹↓─ 3≈─ ≢ │ 0.65 ⅜ ⅜╢≤⅝─

│ 0.55 ⅜ ⅜╢≤⅝─ │ 0.55 ≤⇔≡ ≢ 100 ∏≈◦Ⱶꜙ꜠כ◦ꜛfi

╩ ™╕⇔√⁹ │≡™≈⌐♃כ♦ ≤╡№ⅎ∏ ≢™∂∫√╠↓─ ╩ ≢⅝⌂™─≢

↕∫⅝≤ ∂ ∂≢ №─ ─≤⅔╡─ ∂≢╛╡╕⇔√⁹ 

 ≢∆⅜ ↓╣⅜ ╕≢─ ⇔√⅛≤™℮─≤ ☿ꜟ ≈╕╡ ⱪ꜡◓

ꜝⱶ⅜ ╦╢╕≢⌐≥╣ↄ╠™ ─☿ꜟ⅜⌂ↄ⌂∫√⅛╩ ⇔≡™╕∆⁹ 

 ╕∏ ⌂⇔─╒℮⅛╠ ≡™ↄ≤ ⌂⇔─ │ ≡™≡↑╠┌╙≡≥⅜♃כ♦ ≢

☿ꜟ │ 800⁹ ╕≢─ │ 100 ⁹≈╕╡ ∆↔™ ⅎ≡⇔╕℮⇔ ⅎ╢╕≢⌐ ⅜

⅛⅛∫≡⇔╕℮ ╙№╡╕∆⁹≢∆⅜ ⅜ ⌐№╢ ∞≤ 400≤™℮ꜝ▬fi╩ 100

⇔√─⌐ 1 ╙ ⅎ≡™╕∑╪⁹↓─↓≤⅛╠ ⅎ╢─│ ☿ꜟ ⅜↓─ 400╩ ⅎ≡™⌂

™─≢ ⌂⇔─ ╛ ⅜ ⌐№╢ ╟╡│ ╩ →≡™╢─≢│⌂™⅛≤

™℮↓≤⅜↓─ ⅛╠ ╖ ╣╢─≢│⌂™⅛≤ ™╕∆⁹ 

 ≢─ ≢∆⁹↕∫⅝─ ⅛╠ ╩ ⌐ ⇔√ ⅜ ⅛∫√╦↑⌂─≢

─ ⌐№╢╖√™⌐ ⌐ ╩ 1 ⌐ ∆╣┌ ╩ ╟ↄ →╢≤™℮ │

⇔™─≢│⌂™⅛≤™℮─⅜ ≢─ ≢∆⁹ 

S4: ─ ≢∆⁹↓╣⅛╠ ⇔≡™⅝√™─│ │ ─☿ꜟ≤─ ⅝↕─ ─ ╩ 1≢╛

∫≡™╕⇔√⅜ ─ ╩♃כ♦─ ≡⇔≥♃כ♦ ⅎ√╠╙∫≤ ⌐⌂╢⅛⌂≤ ∫≡ 1◌

⌐ ⇔√ ≢─ ─⸗♦ꜟ╩ ∫≡╖√™⌂≤ ∫≡™╕∆⁹╕√ │

⅜ 1m ℮─⅛ 2m ℮─⅛⌐╟∫≡ ⅜ ∞∫√╪≢∆⅜ ↓╣⅛╠│ ⅜ 2m ℮╪

∞∫√╠╙∫≤ ⅜ ↄ⌂╢≤⅛ ↄ⌂╢≤⅛ ⌐╟╢ ╩ ⅎ≡™∫√╡ №≤

│ ⅜♃כ♦√∫ ⌐ ⇔™─⅛ ∕℮™℮ ⌐⇔≡™™─⅛≤™℮─╩ ╩ ∫≡ ⇔

≡™⅝√™≤ ∫≡™╕∆⁹ 

S5:  ⌐ ℮─╩ ╣≡⇔╕∫√╪≢∆⅜ ∕╙∕╙⌂− ⅜ ⌐⅔™≡ ⌂─⅛≤ ℮≤

│ ™≤↓╤⅛╠ ™≤↓╤⌐ ╡╕∆⁹∞⅛╠ⱴ♇♅│↓℮ ∫≡╖√™⌐ ™╕∆⅜ ∕╣≤ ∂

≢ ≢╙≥╪≥╪ ⌐ ⅎ≡™∫≡⇔╕™╕∆⁹ ─ ─╒℮⌐⁹∞⅛╠ ↕∫⅝ ( T1⅜)

∫≡™√╟℮⌐ ↕⅜ ↄ⌂╢╒℮⌐ ⅛∫≡ ⅜ ↄ≡ ↕⅜ ↄ⌂╢╒℮│ ⅜

™≤™℮┤℮⌐╛∫≡™╕∆⁹ 

 ↓╣│ ⅛∫≡™╢⅛╙⇔╣╕∑╪⅜ ─ ≤™℮─│ ≤ ↄ≤ ╖√™⌂─╩

▬ⱷכ☺⇔≡⇔╕℮⅛╙⇔╣╕∑╪⅜ │ ╩ ╡ ™≡™╢∞↑≢ ╩ ⇔≡ ╡ ™

√ ╖√™⌂─╩ ∫≡™╕∆⁹ №∫√∫↑  

S6: ⅜№╡╕∆⁹√┬╪ │№╕╡ √↓≤⅜⌂™≤ ™╕∆⁹↓╣⅜ ⌐ ⌐ ╡

⌐ ∫√≤⅝⌐ ⇔√ ≢∆⁹ ╢⅛⌂⁹ ─ ╩  
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 ↕∫⅝ ∫√╟℮⌐ ≤⇔≡ ↕╣╢≤™℮─│≈╕╡∕℮™℮↓≤≢ ⅜№∫√╠ ≤

⅛ ╣⌂™↑≥ ⅜№╢↓≤⌐╟∫≡ ∕─ ─ │↓╪⌂ ∂≢ ╡ ™≡№╢⅛╠

↓℮™℮≤↓╤╩ ∫≡ ⌐ ⅛ⅎ√╡∆╢─≢ ∕╣╙ ⇔≡⁹ 

 ≤ ℮≤ ╖√™⌂▬ⱷ⁹⅜∆╕╡№⅜☺כ∞↑≥ ⌐│™╤™╤⌂ ⅜№╢─≢∆⅜

⌂─│↓─ ╡ ™≡™╢ ≢ √∟│ⱷ▬fi─ ≤⇔≡™╢─⅜ ⌂─≢ ⌂╢═ↄ

⌐ ≠↑╢√╘⌐↓℮™℮↓≤╙ ⇔≡╛∫≡™⅝√™≤ ™╕∆⁹ 

T2: ™™≢∆⅛⁹№╡⅜≤℮↔↨™╕⇔√⁹≢│ ⅝ ∫≡⇔╕∫≡╙℮ 10 ⅞≡⇔╕∫≡™╕∆

⅜ ⇔≡ↄ∞↕™⁹ 

 ↓╪⌂╙╪⌂╪∞≤™℮─╩∏∫≤ ╩⇔≡⅝√↑≥ ⇔ ⌂⅛∫√≢∆⅜ №№™℮╙─

≢∆⁹ 

S7: │ ─ ╩ꜝfi♄ⱶ⌐ ∆╢≤™℮─≤ ─ ≤⅛ ╙⇔ↄ│ ╩╕√

™≢ ⅜ ⇔⌂™╙─≤∆╢≤™℮─≤ ☿ꜟ 1≈│ 30m×30m⁹∕℮∆╢≤ ⅜ 30×30

≢ ∞⅛╠ⱨ▫כꜟ♪│ 900×900≤™℮ ∂≢∆⁹ 

T3: ⅜⌂™─≢ ─≤↓╤⌐™⅝√™≤ ─ⱪכꜟ◓─↓⁹∆╕™ ⱴכ♥ ⅛∫√╟⌡⁹ ↕╪

⅜╛∫≡™╢ ─ ≤ ∫≡ ⱨ▫כꜟ♪ ╩☿ꜟ⌐ ─ ⌐ ↑√≤↓╤─ ⸗♦

ꜟ ╩ ⇔≡™╢≤™℮⅛⁹ ≤™℮ ꜟ♦⸗╩♃כ♦─≈1 ⇔√≤™℮⁹ 

 ⅛╠ ™╤™╤⌂╛╡ ╩⇔╟℮≤ ∫√↑≥ │∕↓╕≢│⌂⅛⌂⅛▪▬♦▪⅜ ≡↓⌂ↄ

≡ ╘≡∕↓╕≢ ⇔╕⇔√⁹∕℮™℮ ≢│ ⱨ▫כꜟ♪ ─⸗♦ꜟ╩ ⇔ↄ ∫√≤

™℮↓≤≢ ⸗♦ꜟ─ 1≈─ ╩⅝∟╪≤ ⇔≡ ∕╣─ ≤™℮⅛ ≈╕╡ ⌐ ↑

√⸗♦ꜟ╩ ⌐╛∫≡™ↄ≤™℮ ─ ≢ ⌐™™ ⅛⌂≤ ™╕∆⁹ 

 ∕℮™℮ ≢│ ─ ≤⅛ №≤│ ─ꜞ▪ꜟ⌂ ≤™℮ ⌐╟∫≡ ─ ╦╡ ─

™ ∕℮™∫√╙─⅜∟╚╪≤⸗♦ꜟ≤⇔≡ ≢⅝≡™╢─≢│⌂™⅛≤ ™╕∆⁹™™≢∆⅛⁹

⌂⸗♦ꜟ 

 ≢│∕╤∕╤ ⇔≡ ─ ⌐⇔≡╙╠∫≡ ⌐™⅝√™≤ ™╕∆⁹ │ 5 ≢∆⁹ ╩⅔

™⇔╕∆⁹ 

ⱪכꜟ◓─≤╒  1⌐│ ⌐↓╣⅛╠─ ≤⇔≡ →≡™√╟⌡⁹ ╩╛╢╪∞∫↑⁹ 

S8: ≢∆⁹ ─ ⅝ 

T4: ╛╢╪∞╟⌡⁹∕─ ─╛╡ ─│ 2≈─Ɽ♃כfi∞↑⁹ ⌐╛╢─≤ ≢─ 2≈─

∞↑∞∫√╪∞↑╣≥╙ √┬╪ ─Ɽ♃כfi╩ ∆╢─≢№╣┌⁹ 

S9: 10 ←╠™│╛╤℮⅛⌂≤⁹ 

T5: ∕℮∞⌡⁹∕℮∆╢≤№╢ ─ ─ ≢ ∆╢≤™℮ ∕─ ╩∟╚╪≤ ∆╢ ∕↓│

√∟≢╙ ⇔≡Ν Ν ─≤⅝⌐│╒⅛─ ⌐╙ ⅛╢╟℮⌐ ⇔≡ↄ∞↕™⁹⅔ ™⇔╕∆⁹ 

G1  
  

   

6.9 0.95  7 0.84  6.71 1.22  

ⱨ▫כꜟ♪─ ⅝↕╩ ⇔≡™
╢⁹ ─ ─ ⅝↕╩
⌐ ⇔≡™╢⁹ 

─  
╩ ╦⌂™

 
 

╕≢─ ה ה
 

─  

╛ ⌐≈™≡ 
⌂╠ ╙⅛⅛╦∫≡ↄ╢

≢⇔╞℮⁹ ⌐╟∫≡
─ │  
⌐ ⅎ╢ ╩ ⇔√╛

╡ ╩⅝╦╘≡ ⇔≡ ⇔
≡™╢─≢ ⅜≤≡╙
⌐⌂╡╕⇔√⁹ 

─ ⌐⅔™≡ ⅜≥
℮ ─ ⅜╡⌐ ⇔≡™╢⅛
╩⅔⅔╕⅛⌂ ≢ ⇔≡™╢
⅜ ⌐│ ─ ╛ ─

⌂ ╙ ⌐╟∫≡ ⅜
℮⁹∕↓╩ ⇔≡ ≢⅝
⅜№╢─≢│⌂™∞╤℮⅛⁹ 

⌂≥
 

─
 

ה ⌂≥ 

╩™∫┐™ ⅎ≡√─
⌐ ─ ─╟╢
╩ ⇔≡™╢─⅛ ╙℮∆↓⇔

╩ ⅛⇔≡╙™™─⌐
∫≡ ∫√ 

⌂ ╩ ⇔ ≢
≢⅝╢╟℮⌐∆╢⁹ 
╕≢─ ╛ ⅎ ∫√ ⌂

≥╩ ⇔√ ⅜ ≢
│⌂™⅛≤ ∫√⁹ 

⌂ ⌂≥
│⌂⅛∫√⅜ ⅔⅔╕⅛⌐ ⇔
≡™╢ ⅜№╢ ≢№╢≤
℮⁹ 

│ ⇔≡№╢⅜
─ ≢ ⅎ≡™⌂™⁹╕√
╩ ∆╢ ╙№╢⁹ 
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G1  

  

⌐fiꜛ◦כ꜠ꜙⱵ◦╩♃כ♦ ⅎ

⅜ ™ ⌐ ⅜ ⅎ ╡╛∆ↄ ™ ⌐ ⅎ

╡⌐ↄↄ∆╢⁹ 

─ ╩ꜝfi♄ⱶ⌐ ∆╢⁹ 

─ ╙⇔ↄ│ ╩╕√™≢

│ ⇔⌂™╙─≤∆╢⁹ 

☿ꜟ 1≈│30m˷30m≤∆╢⁹ 

⌐ꜟ♦⸗♪ꜟכ▫ⱨ╩♃כ♦ ⅎ╢↓≤

│ ₈ⱨ▫כꜟ♪⸗♦ꜟ ₉╩ →╢ √∟

⌐≤∫≡ ⌂ ∞≤ ⅎ ⇔

√⁹ 

  

─ ה  

 ♃כ♦

─ ≢│ ─√╘ ─ ╛

⅝ ─№╢ ╩ ≡ ⇔≡™∫√

⅜ ∕╣╠╕≢◄◒☿ꜟ─◦Ⱶꜙ꜠כ◦ꜛfi⌐

ⅎ╢─│ ⇔™≤ ⅎ ⇔√⁹ 

  

╕≢─ ╕≢─

─ 2 ╩ ─╟℮⌐ ⇔√⁹ 

 
⌐╙ ─ ─ ─

╙ ⌐ ⇔√™⁹ 

⌐╟╡ ─ ─

⌐│ ⅜№╢↓≤⅜ ⅛∫√√╘

∆╢↓≤⅜≢⅝√⁹ 

  

╙ ⅜ ↄ ⅜ ⅎ ╡╛∆™

⌐ ╩ ∆╢↓≤≢ ╟ↄ

╩ ←↓≤⅜≢⅝╢⁹ 

 

≢ ⌐ ╩ ∆╢≤

⅜ ∕℮⌂↓≤⅜ ↕╣√─≤ ─

≢╙ ⌐ ⅜ ↕╣≡™╢↓≤⅜

™↓≤⅛╠ ─╟℮⌂ ╩ ⇔√⁹ 

G1◓ꜟכⱪ─ ─ │ ◘fiⱪꜟⱪ꜡◓ꜝⱶ─ ⌂ ─ⱨ▫כꜟ♪⌐

╩♃כ♦ ⅎ ⌐ ╦∑≡ ╩ ⅎ╢↓≤≢ ─ ↕ ⌐

╩ ⅎ√─⅜ ≢№∫√⁹ 

G1◓ꜟכⱪ─ ⌐│ ╛◖ⱷfi♩⌂≥╩ ≡ ─╟℮⌂ ⅜ ╠╣√⁹ 

G1  

   

 

ה │ꜝfi♄ⱶ 

ה ─ ╙⇔ↄ│ ╩╕√

™≢ ה │ ⇔⌂™⁹ 

ꜟ☿ה ≈│30m×30m≤ ⇔ⱨ

 900m×900m│♪ꜟכ▫

ה ╩♃כ♦ ⅎ ╡ ╡

⌐╟∫≡ ╩ ⅎ╢⁹ 

I. │ꜝfi♄ⱶ  

II. ─ ╙⇔ↄ│ ╩╕√™

≢ │ ⇔⌂™⁹ 

III. ☿ꜟ 1≈│ 30m×30m≤⇔ ⱨ▫

─♪ꜟכ │☿ꜟ 30 ×30 ≤∆

╢⁹ 

IV. │ⱨ▫כꜟ♪╩ ≈ ⌐
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⇔⌂™╟℮⌐ ⁹ 

V. │ 1 ≤∆╢⁹ 

ה ╩♃כ♦ ⅎ

╡ ╡ ⌐

╟∫≡  

 

 

⌂⇔ 

30  

30  

╩ ⌐ ⌐  

╩ ⌐ ⌐  

╩ ™⌐ ⌐  

╩ ⌐  

╩ ⌐  

 

╕≢─  

╕≢─  

─   

χ ▀  
 

─ ╩ ╢ 100  

 

1000 ⅛╠

╕≢─ ─ │ 230 ╕≢

─ ─ │ 700000 ≤ ⇔

≡ ─ ╩ ╘  

│☼▬◘ꜟfiⱪ◘─♃כ♦ ≤

⌐ ≠™≡ 1/2 ╩ ∆

CONFIDENCE.T ╩ ™≡ 0.05

≢ ─ ─ ╩ 4 ≤⇔ ╩

∆╢ ─◦Ⱶꜙ꜠כ◦ꜛfi │

253 ≤⇔≡ ⇔≡™╢⁹ 

 

╙ ⅜ ↄ ⅜ ⅎ ╡╛∆™

⌐ ╩ ∆╢↓≤≢ ╟

ↄ ╩ ←↓≤⅜≢⅝╢⁹ 

─₈ ╩ ⌐ ⌐

∆╢ ₉⌐ ─ ─

⅜ ╙ ↄ⌂╢  
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╕≢─ ≤ ☿ꜟ

─ y │ ☿ꜟ x

│ ╕≢─ ─ ≢ ⇔

√⁹ 

 

≤ ─

⌐ ⅜№╢⅛╩ ⅛╘╢√╘⌐

0.05 ≢ t ╩ ∫√⁹ 

≤ ─ ≤≢│

P ⅜ ╟╡ ↕⅛∫√√╘

⅜ ╘╠╣√⁹╕√ ≤

─ ≤≢│ P ⅜

╟╡ ⅝ↄ ⅜ ╘╠╣⌂⅛∫

√⁹ 

↓╣╠─↓≤⅛╠

─ ─ ╩ ⌂⇔

─ ─ 2 ─ 1 ⌐ ⅎ╠╣╢↓≤

⅜ ⅛∫√⁹ 

│ ⅜ ≤⌂╢

≢№╢⅜ │

↕ↄ ─ ⌂ ≤⇔≡

⅜ ™≤  

₈ ⌐ ╩ ⌐ ∆╣┌

╩ ╟ↄ →╢₉≤™℮

│ ⇔™⁹ 

 

G1◓ꜟכⱪ⌐⅔↑╢ ─ ╛ ⌂≥ ⌐│ ─╟℮⌂ ⅜╖╠╣√ 

 

─ⱨ▫כꜟ♪⸗♦ꜟ≢│ ⅜♃כ♦ ↕╣≡⅔╡ ≢╙ 6.9 ≤

™ ╩ ≡™√⅜ ⌂ ─ ⌂⸗♦ꜟ≢№∫√⁹ ─◖ⱷfi♩⌐

⅔™≡│ ╩ ↕∑√ ⌐│ ⌂ ⌂ ≢№╢√╘ ∫≡

⅜ ⇔™≤ ↕╣√ ╙№╢⁹ ⌐╙₈ ꜟ♦⸗♪ꜟכ▫ⱨ╩♃כ♦

⌐ ⅎ╢↓≤│ ₐⱨ▫כꜟ♪⸗♦ꜟ ₑ╩ →╢ √∟⌐≤∫≡ ⌂

∞≤ ⅎ₉≤№╢╟℮⌐ ⱨ▫כꜟ♪⸗♦ꜟ─ ⅜ ה

─ ꜟכ♠ ≤⇔≡ ⌂ ≢№╢≤─ ⅎ⅜℮⅛⅜ⅎ╢⁹ 

≢│ ─ ⌂ ⸗♦ꜟ⅛╠ ─ ♃כ♦

⸗♦ꜟ ╩ ≡⇔♪כ꜡fi►♄╠⅛♃כ♦ⱪfiכ○─ ◦Ⱶꜙ꜠כ◦

ꜛfi─ⱨ▫כꜟ♪⌐№≡│╕╢╟℮⌐ ⇔≡ ─ ╩♃כ♦ ↕∑√╙─╩

⇔≡ ⌂ ⸗♦ꜟ╩ ⇔≡ ╟╡ ⌂◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔√⁹ 
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≢│ 3 ⌂⇔╩ ╗ ≢№∫√⅜ ™≤ ─ 3 ╩

ⅎ≡ 5 ≢ ╩ ∫√⁹ ─₈ ₉₈ ₉≤™∫√ₒ ₓ│ ⱨ▫

⌐ꜟ♦⸗♪ꜟכ ╩♃כ♦ ∆╢↓≤≢ ╘≡ ≢⅝╢ ≢№╡ ◘fiⱪꜟ

ⱪ꜡◓ꜝⱶ─╕╕≢│ ∆╢↓≤⅜≢⅝⌂™ │≢ⱪכꜟ◓─ ≢⅝⌂™ ≢

№╢↓≤╙№∫≡ ⌐⅔™≡╙ₒ ₓ⌐ ⇔≡│ ≢ ™ ╩ⅎ≡⅔

╡ ◖ⱷfi♩⌐⅔™≡╙ ⅝ↄ ╩ ╘╢ ╙⌂⅛∫√⁹ 

⇔√ₒ ₓ─₈ ™₉⌂≥╙ ─ ♪ꜟכ▫ⱨ╩♃כ♦ ⌐

∆╢↓≤≢ ≢⅝╢ₒ ₓ≢№╡ ◦Ⱶꜙ꜠כ◦ꜛfi─ ─ ⅜

─ₒ ₓ─ ∆═⅝ ╩ →≡™╢≤ ⅎ╠╣╢⁹ 

╙∫≤╙ ≢│ ₒ ╛xo ⌐x ∆╢ ≤⇔≡[ ][

⅝][ ─ ][ ─ ] ⌂≥₈≢⅝╣┌⌂╪≢∆⅜ ⅜№∫√╠∕─ ⌐ ↄ│

ⅎ⌐ↄ™≢∆⁹ ⅜ ™≤⅛ ⅝⌐╟∫≡ ─ ⅜╡ ╙ ╦╢⇔ ─ ╛

─ ⌐╟∫≡∕─ ⅎ╛∆↕╙ ╦╢⇔╖√™⌂ ™╤™╤⌂ ⅜№╢╪≢∆⅜₉

╙ ⅎ≡ ╟╡ ⌂⸗♦ꜟ╩╘↨⇔≡™√╟℮≢№╢⅜ ꜠ꜙⱪ─◦Ⱶכꜟ◓─↓

fiꜛ◦כ ─ ⱨ▫כꜟ♪⸗♦ꜟ─ ─ ╩ ⅛∆↓≤⌐

⇔≡[ ][ ] ⌐ ⇔√ ≤⇔≡™╢⁹ ⅎ┌₈ ─ ≢│ ─√

╘ ─ ╛ ⅝⌂≥ ─№╢ ╩ ≡ ⇔≡™∫√⅜ ∕╣╠╕≢◄

◒☿ꜟ─◦Ⱶꜙ꜠כ◦ꜛfi⌐ ⅎ╢─│ ⇔™≤ ⅎ ⇔√⁹₉  

  

  



 

  206  

 

≢│ [ ╕≢─ ][ ╕≢─ ][ ─

][ ─ ] ≢№∫≡ ⌐◦Ⱶꜙ꜠כ◦ꜛfi─ ♃כ♦ ⅛╠

≢ ⇔√─│[ ╕≢─ ][ ╕≢─ ] ─

╩ ⇔≡ ⌐ ⇔≡™╢⁹ 

│ 6.71 ≢ ⇔≡ ™ ≢│⌂™⅜₈ ╩™∫┐™ ⅎ≡™√─⌐

─ ─╟╢ ╩ ⇔≡™╢─⅛ ╙℮∆↓⇔ ╩ ⅛⇔≡╙™

™─⌐ ∫≡ ∫√⁹₉₈ │ ⇔≡№╢⅜ ─ ≢ ⅎ≡™⌂™⁹╕

√ ╩ ∆╢ ╙№╢⁹₉⌂≥─╟℮⌐ ─≤↓╤ ⱨ▫כꜟ♪ ╛ₒ

ₓo ₓ ⅜ ⇔≡™╢ ⌐ ⇔™ ≢ ╩ ↑≡™╢⁹ 

≢│ ₈ ╕≢⌐ ⇔√ ₉≤₈ ₉╩ ≤⇔≡ 100

≢ ≤⇔≡ ⇔≡ ╦⅛╡╛∆™ₒ ₓ╩ ↑≡™╢⁹

╩ ™ ₈ ╕≢⌐ ⇔√ ₉≤₈ ₉─ⱥ☻♩◓ꜝⱶ⅜

⌐⌂╠⌂™↓≤╩ ╖ ₒ ₓ ╩ ⌐ ⇔╛∆ↄ∆╢↓≤╙ ⇔≡

∕╣∙╣─ ─ ╖ ╩ ∆╢⌂≥ ₒ ₓ( )─ 100

─ ╩ ╘╢⌂≥─ ╙╖╠╣╢⁹ ⅎ┌₈ 1000

⅛╠ ╕≢─ ─ │ 230 ╕≢─ ─ │

700000 ≤ ⇔≡ ─ ╩ ╘ ₉  

 

 ─ₒ ₓ⌐ ╦╢◖ⱷfi♩≢₈ ₉╛₈ ╩ ₉≤™

∫√ ╩ ↑≡⅔╡ ≢│ ↕╕↨╕⌂ ≢ ╛ ╩ ⌐

⅔↓⌂℮ ╖⅜╖╠╣╢⁹ 

-   

 ≢│ ™∏╣─ₒ ₓ⌐⅔™≡╙ 100 ≢№∫√─

⌐ ⇔≡ │ ≤ ⌐ ≠™≡ 1/2 ╩ ∆

CONFIDENCE.T ╩ ™≡ 0.05 ≢ ─ ─ ╩ 4 ≤⇔

╩ ∆╢ ─◦Ⱶꜙ꜠כ◦ꜛfi │ 253 ≤⇔≡ ™∏╣─ₒ ₓ╙

253─◘fiⱪꜟ◘▬☼≢ ╩ ∫≡™╢⁹ 

-   

 ≢│ ה ≢ ⇔√⅜ ─

≤⇔≡₈ ₉╩ ℮↓≤╩ ⇔≡™╢⁹╕√ ≢₈ ≢ ₉

⅜╙≤╘╠╣≡⅔╡ ₒ ₓ─ ⌐ ╩ ™≡ ⇔≡™╢⁹ 

   

⌂⇔  45.20126832 260.5072824 

1  27.86391132 41.49444573 

2  33.25622223 132.9457026 

3 ™  27.7755309 35.6569929 

4  29.11069403 57.72411045 

5  28.32351165 37.6866673 
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₈ ─ ─ ─ ≤ ⅜ ≢ ↄ ┌╠≈⅝╙ ⌂

⅛∫√⁹↓↓≢ ≤ ─ ⌐ ⅜№╢⅛╩ ⅛╘╢

√╘⌐ 0.05 ≢ t ╩ ∫√⁹ ≤ ─ ≤≢│

P ⅜ ╟╡ ↕⅛∫√√╘ ⅜ ╘╠╣√⁹╕√ ≤

─ ≤≢│ P ⅜ ╟╡ ⅝ↄ ⅜ ╘╠╣⌂⅛∫√⁹↓╣╠─↓

≤⅛╠ ─ ─ ╩ ⌂⇔─ ─ 2 ─ 1

⌐ ⅎ╠╣╢↓≤⅜ ⅛∫√⁹₉  

 

ₒ ₓ─ ╩ ╘╢ ≢ ⌂ ╩∆╢√╘⌐│ ≢⅝⌂™

╛ ⅜№╢⁹↓↓≢│ ↕╣√ₒ ₓ≢ t ≢ ⅜ ╘╠

╣⌂⅛∫√╙── ⅛╠ ₒ ₓ⌐ ≢⅝⌂⅛∫√ ≢ ╩⇔≡

╩⇔≡™╢⁹ ⅎ┌₈ ─ ╩ ╙ ⅎ╢↓≤⅜≢⅝√

≤ ™ ─ │∕╣∙╣ 33300 30600

27000 ≢№╢⁹╟∫≡ ─ ⅜ ╙ ↄ ⌐ ™─│ ≢№╢⁹ 

⇔⅛⇔ ─ ─ │ ™⁹⌂−⌂╠ ╩ ⇔≡

⌐ ╩ ∆╢─│⅛⌂╡─ ╩ ℮⅛╠≢№╢⁹ ⌐ ─ ™⌐

╩ ∆╢─╙⅛⌂╡ ≢№╢ ™│ ⅜ ╡ ⌐≤∫≡

⌂ ≢№╢↓≤⅜ ™⁹ ≢№╣┌ ⅜ ⌂ↄ⌂∞╠⅛⌂ ⅜ ↄ√╘

─ │⇔╛∆™⁹╕√ ≤ ─ ─ 6300 │ ⱨ

─♪ꜟכ▫ 810000 ⅛╠∆╢≤↔ↄ╦∏⅛⌂ ≢⇔⅛⌂™⁹╟∫≡ ⅜

╙ ╟ↄ ╩ ←↓≤⅜≢⅝ ─№╢ ≢№╢≤™ⅎ╢⁹₉  

 

↓↓≢│ ╩ ◦כ꜠ꜙⱵ◦≡⇔≥ꜟכ♠─╘√╢∆

ꜛfi╩ ™≡™╢⁹ ⱪכꜟ◓⌂℮╟─ ─ ⌐╟∫≡ ⅜

⌂╢ │ ∕─ ⌐ ⅜№╡ ⅜ ≢⅝╢ ≤∆╢√╘⌐│ ∕

─ ╩ ™√ⱪ꜡☿☻⅜ ≤⌂╡ ⌂ ⅜╙≤╘╠╣╢⁹╕√ ↓─ ≢│

⸗♦ꜟ─ ⅔╟┘∕─ ⌐ ≠ↄ ╙ ╘╠╣≡™╢⁹ 
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ⱪכꜟ◓ ≢│ ₈ⱨ▫כꜟ♪⸗♦ꜟ─ ₉

∆╢↓≤≢ ─ ─ ≤⇔≡[ ] ╩

╖ ╗↓≤⌐ ⇔≡™╢⁹↓╣╠─

─ ╩ⱨ꜡כꜗ♅כ♩≢ ∆↓≤≢

⌂ ─♃כ♦√∫⌂≥≥╙─

╩ ⇔≡™╢⁹ 

╕√ ─ⱪכꜟ◓ ⌐⅔™≡ₒ ₓ

ₒ ₓₒ ₓ⌐ ╦╠⌂™ ╛♦

─♃כ ╩ ∆╢↓≤≢ ╟™

╩∆╢↓≤⅜≢⅝╢⁹↓↓≢│ ⱨ▫כꜟ

♪─ ⅛╠ ≤ ╩ ⇔

≡ Update◦כ♩╛ Date◦כ♩╩ ∆╢↓

≤≢ 3 ╩ ⇔≡™√ 253 ─ ╩ 30

⌐ ⇔≡™╢⁹ ╛

⌐№√∫≡│ ╛ ⌐ ╦╢

╛ ─ ∞↑≢⌂ↄ ╩ꜟכ♠ ↄ

⇔ ™↓⌂∆ ╩ ⌐ ↑╢↓≤╙ ≢№

╢↓≤⅜ ↕╣√⁹ 

 

< > 
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3.4.3.5 ╕≤╘  

≢│ ╩fiꜛ◦כ꜠ꜙⱵ◦הⱴ♩fi♩כ○ꜟ☿ ™√ ⌐⅔↑╢ ↕

╕↨╕⌂ ╛ ┘⅜ ⌐╙≤≠ↄ ⌐ ≢№╢↓≤

╩ ∆╢↓≤╩╘↨⇔≡™√⁹ ╩ ⇔≡ ─ ⅛╠ ⌐│ ─╟℮

⌂ ⅜№╢↓≤⅜ ↕╣√⁹ 

 

◦Ⱶꜙ꜠כ◦ꜛfi╩♠כꜟ≤⇔≡ ™√ ≢│ ─ ╛ ⌐╟∫≡

─ ה ╩♃כ♦ ∆╢↓≤⅜≢⅝╢⁹ ≢│ ∕℮⇔

√ ⌐♃כ♦─ ≠™√ ╩∆╢↓≤╙∕─ ⌂ ─ ≈≢№╤℮⁹ ≢│

⌐↕™⇔≡ₒ ₓ⅛╠ ה ╩ ╢√╘⌐ ⌐

↕╣√ ₒ ₓ╩ ↑≡ ⇔≡™╢⅜ ↓─ ≢ ─♃כ♦╢╣╠™ ╛

⌐ ⅜ ≢№╢↓≤╩ ⅜ ⌐ ⇔≡ ⇔≡™╢⁹ ⅎ┌

─ 2 ᵑᵒ⅜№╢⁹ 

 

 ─ ╩ →╢√╘⌐│ ╩♃כ♦⌐ ╛∑┌╟™ ≢│⌂ↄ

☻כ♁ꜞ ─ⱨ○♪כ꜠♩─≥ ⌐№╢⁹ ⌐ ≠™≡ ⌂ ⌂

◘fiⱪꜟ◘▬☼╩ ⇔≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢⌂≥ ⅜ ╠╣√⁹ 

ᵒ  

─ₒ ₓ⅛╠ ⌐ ∆╢ ⌐│ ─ )♃כ♦─

)╩ ∆╢ ─ ⌐ ╩ ≈ ≤⌂∫≡™╢⁹ ⌐ ╩ ≤∟⇔≡

∆╢≤↓╤⅛╠ ⱥ☻♩◓ꜝⱶ╩ ⇔≡∕─ ╠┌╡ ⅛╠ ─ ╩

∆╢⌂≥ ⅎ ─ ╩ ⇔≈≈ ↕╠⌐ ⌐ ⌂ ≤⇔≡

╩ ⇔≡™╢⁹ 

ꜟ♦⸗─⧵│ⱴ♩fi♩כ○ꜟ☿ ─ ⅜ ™√╘ ∕─ ⅜⅝╣™⌂ 

 A B C  
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⌐⌂╢≤│ ╠∏ ⌐≤∫≡│ ╩⅝√∆⅜ ╩╙≤⌐⇔√ ⅎ

─ ╩ ∆╢ ≤⌂∫≡™╢⁹ 

 

⌂ ─ ≤⇔≡ₒ ₓ─ ⅜ ↕╣╢⁹◦Ⱶꜙ꜠כ◦ꜛfi⸗

♦ꜟ≢│ ╛ⱴ◒꜡╩ ∆╢↓≤≢ ⌐ ⇔√ ╩♃כ♦ ∆╢

↓≤⅜ ≢№╢⁹ 

╕√ ↕╣√ ⅜⅝╣™⌂ ⌐⌂╠⌂™ │ ─ ╖ ╦∑╛

∕─ ╖╩ ⇔√ₒ ₓ╩ ⇔√╡ 100 ─ ≤∆╢⌂≥

⌂ ≤ ≠↑╛∆™ ╩ ∆╢ ⅜╖╠╣╢⁹ 

 

≢│ ◘fiⱪꜟⱪ꜡◓ꜝⱶ≤⇔≡ ⌂ ╩ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi╩

⇔√⅜ ♁ⱨ♩ ≢ ↕╣ ∕─ ─ ≢ ∆╢─≢ ⌐

╙ ∫√╡ ∆╢↓≤⅜≢⅝╢⁹ ⌂ ⌐ ⅎ╢♠כꜟ≤∆╢√╘⌐│ ∕

╩ꜟכ♠√⇔℮ ∆╢ ╙ ⌂ ≤⌂╢≢№╤℮⁹ √⌂ ╩ↄ╦ⅎ√╡

≥♃כ♦ ↕∑╢⌂≥─ ⌂ ⅜ ↕╣╢⁹ 

≢│ ╩⸗♦ꜟ─ ≤⇔√⅜ ↓─ ╩ ─ ╣─⸗♦ꜟ⌐ ⇔≡

─ ⌐ ∂√ Ɫ◙כ♪ⱴ♇ⱪ─ ─ ⌐ ↕∑√ ╙™╢⁹

─ ⌐◦Ⱶꜙ꜠כ◦ꜛfi─╟℮⌂ ─⧵╛ꜟכ♠⌂ ╩ ∆╢↓≤

≢ ↕╠⌂╢ ⌂ ┘⌐≈⌂⅜╢↓≤⅜ ↕╣╢⁹ 

 

ₒ ₓ─ ╩ ╘╢ ≢ ⌂ ╩∆╢√╘⌐│ ≢⅝⌂™

╛ ⅜№╢⁹↓↓≢│ ╕∏ ↕╣√ₒ ₓ≢ t ≢ ╩

⅔↓⌂™⁹ ⌐ ⅜ ╘╠╣⌂⅛∫√ₒ ₓ─ ⅛╠ ≢⅝∏⌐ₒ

ₓ⌐ ╖ ╘⌂⅛∫√ ╩╙≤⌐ ╩⇔≡ ⌂ ╩⇔≡™╢

⅜╖╠╣√⁹ 

 

↓↓≢│ ╩ ꜛ◦כ꜠ꜙⱵ◦≡⇔≥ꜟכ♠─╘√╢∆

fi╩ ™≡™╢⁹ ⱪכꜟ◓⌂℮╟─ ─ ⌐╟∫≡ ⅜ ⌂

╢ │ ∕─ ⌐ ⅜№╡ ⅜ ≢⅝╢ ≤∆╢√╘⌐│ ∕─ ╩

™√ⱪ꜡☿☻⅜ ≤⌂╡ ⌂ ⅜╙≤╘╠╣╢⁹╕√ ↓─ ≢│ ⸗

♦ꜟ─ ⅔╟┘∕─ ⌐ ≠ↄ ╙ ╘╠╣≡™╢⁹ 

╕√ ╩ꜟכ♠ ∆╢↓≤≢ ─ ⌂≥ ─ ─ ─ ⌐≈⌂

⅜╢⌂≥ ╛ ⌐№√∫≡│ ╛ ⌐ ╦╢ ╛

─ ∞↑≢⌂ↄ ╩ꜟכ♠ ↄ ⇔ ™↓⌂∆ ╩ ⌐ ↑╢↓≤╙ ≢№

╢↓≤⅜ ↕╣√⁹ 

 

2018 ⌐⅔↑╢ ⌐ ≠ↄ ⌐ ∆

╢ - ─ ╖⌐ ∆╢ - 6 19- 26  

2018 ₈ ─ ⌐ ℮ ₉ 

, 2011 . ₈Excel ≢ ⱴ♩fi₉♩כ○ꜟ☿┬ ⱶכ○  



 

  211  

3.4.4 ─  

   

 

─ │ ⌐⅔↑╢ ╩ ⇔ ∕─ ╩ ™

─₈ ₉⌐ ∆╢ ╩ ╢↓≤≢№╢⁹ │ ₈ ─

₉╩ ≤⇔ ─ ╩ ⌐ ℮↓≤╩ ─ ⌐ ⅎ

√⁹ ∆╢ │ ה ≢ ה ╛ ─ ╩ ⌐

╣√⁹ 

╕∏₈ ─ ⌐≈™≡≥╪⌂╙─⅜╟™⅛₉⌐ ∆╢

⌐≈™≡◒ꜝ☻─ ╩ ⇔√─∟ ⌐ⱪכꜟ◓─ ⅛╣ ₈ ─№

⌂√┼₉ ─ ╩ ∆╢↓≤≤⇔√⁹ ⌐ ╖≠↑⇔ ♩כꜗ♅ ≢

∆≤≤╙⌐ ∟─ ↕╩ ≤⇔≡ ⅎ ה ╩ ╘ ∕─

⌐≈™≡ ⇔√⁹ ─ ⅜ ↕╣≡™╢꞉כ◦◒כ♩ ─

╩ ⇔√ ╛ ∟⌐ ⇔≡ ╕╢↓≤⅜ ™ ⌐⅔™≡╙

│ ≤│ ⌂∫√ ╩ ↄ↓≤⅜ ≢ ⌂ ה

ⅎ ╩ ⌐ ↑≡⅔ↄ↓≤⅜ ≢№╢≤™℮ ⅜ ╠╣√⁹╕√ ╠╣√

─ ╙ ⇔ ↓─╟℮⌂ ╩ ℮ ╩ ∆╢↓≤⅜≢⅝√⁹ 

 

3.4.4.1 ─   

≢│ ₈ ─ ₉╩ ∆╢⁹ │ ─ ╡≢№╢⁹ 

─№⌂√─ │ ≤≡╙ ⱶכ♪─ ≢ ⅜ ╪≢™⅝╕∆⁹2 │

⅔ ⅝ ™⇔≡ ⌐ ∆╢ ┘≤⌂╡╕⇔√⁹ ≢♪▬ꜝfiⱩכꜙ☺│ 6

─ ⁹ ─ ⌐⅔ ⅜≢⅝╢↓≤⌐⌂╡╕⇔√⁹ 

─ ⅔ ⅔ ─ ─⅔ ─ ⌐≈™≡ ⌐≥↔ⱪכꜟ◓ ╪

≢ⱪꜝfi╩ ≡╕⇔╞℮⁹ⱪꜝfi♫כ↕╪ ─ ╩℮╕ↄ ╡ ╣≡

╩ ╡ →≡ↄ∞↕™⁹ 

─ │ ≈№╢⁹ 

≈ │ ₈ ─ ₉≤™℮ ╘≡ ⌂ ⇔⅛⇔ ─ ≢│ ⌂

╩ ≤⇔≡ ⇔ ╛ ∟≤™∫√ ─ ╩ ⌐ ℮↓≤╩

─ ⌐ ⅎ≡™╢↓≤≢№╢⁹╕√ ⌐ ⅜ ה ╩╙∫≡ ╡ ╘

╢ ⌐⇔√↓≤≢№╢⁹ 

≈ │ ⌐ ⅜ ↕╣≡⅔╠∏ ╩ ∫≡ ⇔ ∆╢↓≤

⌐╟∫≡ ─ ⅜ ╦∫≡™ↄ↓≤≢№╢⁹₈ ─ ⌐≈

™≡≥╪⌂╙─⅜╟™⅛₉⌐ ∆╢ ⌐≈™≡◒ꜝ☻─ ╩ ⇔√─∟ ⌐

ה ─כ♫ⱪꜝfiה ╩╙√∑₈ ─№⌂√┼₉ ─ ╩ ∆╢↓≤

≤⇔√⁹ ⌐ ⅎ√₈ ─ ₉≤ ⌐ ⇔ ⇔ ⇔√₈

─ ₉⌐ ╠⅛⌂ ™⅜№∫√↓≤≢№╢⁹ 

≈ │ ⌂ ╩ ™≡ ╘√ ─ ╩ ⇔√↓≤≢№╢⁹≥℮™℮

⅜↓℮™∫√ ╩ ≤∆╢─⅛≤™℮ ─ ⌐ ∆╢ ╩ ∫√↓≤≢
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↓─╟℮⌂ ⌐ ⇔≡ ⅜ ≈⌐ ╕╠⌂™ ╩ ∆╢↓≤─ ╩

∆╢↓≤⅜≢⅝√≤ ⅎ≡™╢⁹ 

 

3.4.4.2 ⇔√ ─  

∆╢ⱪ꜡☿☻   

ⱪ꜡☿☻ ─℮∟ (P1) (P2) ┘◖Ⱶꜙ♬◔כ◦ꜛfi(P5)⌐ ╩№≡

╢⁹₈ ─ ₉≤™℮ ─ ╩₈ ₉⌐ ⇔

⌐╟∫≡ ─ ╛ ╩ ⇔ ⅎ ℮ ╩ ∆╢⁹ 

♃▬ⱪ  

─ ♃▬ⱪ│₈B. ₉≤ ₈C. ה ₉╩ ⇔√

╙─≢№╢⁹ │ ⌐ ⅜ ↕╣≡⅔╠∏ ╩ ∫≡ ⇔

∆╢↓≤⌐╟∫≡ ─ ⅜ ╦∫≡™ↄ⁹₈ ─ ₉╩ ≢ ╘√╡ ◓ꜟ

≢ⱪכ ⅎ√╡ ─ⱪכꜟ◓─≈ ╩ ⅝ ╩ ™≡ ⇔√╡∆╢⌂⅛≢

⌐ ⌐ ⅎ≡ ↑√₈ ─ ₉⅜≢⅝╢⁹ 

⅛╠ ↕╣╢ ⌂ ┘∕╣⌐ ≠ↄ ⅛╠⌂╢™ↄ≈⅛─

╩ ⌐ ⇔ ™⅜⌂↕╣╢↓≤≢ ⅜ ⅛⌂⅛∫√ ╛ ╩ ╡

√⌂ ╩ ∆╢↓≤⅜ ⅎ╠╣╢ ⌂⅔ ≢ ↕╣╢

⌐ ∆╢ ≤⇔≡│ ≢ ≢ ↄ ⅜∫≡™╢╙── ╖

╦∑ ─ ─ ─≥↔ⱪכꜟ◓≥ ╖≠↑⅛╠ ⇔√ F(X)≢ ↄ─

⅜ⱪכꜟ◓ ╪∞ 3≈─ ╩ ─ ≤™∫√╙─⅜ ↕╣╢⁹ 

  

1 │₈ ─ ₉╩ ∆╢↓≤≤⇔ ╕∏ ─ ╩ ™ ⅝

─ ╩ ∆╢↓≤╩ →⅛↑╢⁹ ─ │≥℮⇔√™⅛

─ ⌐≈™≡ ⅎ≡ ─ ∟≢ ⅎ↕∑╢⁹∕─  

  

  ⅔  ─ ─⅔  

♅ꜗⱭꜟ 

 

 

 

 

 

ה  

►◄♦▫fi◓♪꜠☻ה♃◐

 ♪כ◦

◒Ⱨfiה  

☺fi꜠○ה  

Ⱪꜟכꜞ◓הכfi  

ⱱ꞉▬♩ ⅔ ⇔№╡ 

◒Ⱨfiה ☻꜠♪  

☺fi꜠○ה  Ⱪꜟהכ

fiכꜞ◓  ⱱ꞉▬ ♩ 

 

Ν ─ ה ─ ≤  70  

₈ ─№⌂√┼₉ ┼ ─ ╩ ∆╢⁹ ⌐ⱪכꜟ◓ ↑ כꜟ◓

ⱪ─ ≢ ⱪꜝfi♫כ─ ╩⇔≡ ⇔ ⌐≥↔ⱪכꜟ◓℮⁹

⅔ ⇔ ─ ─⅔ ⌐≈™≡ ⇔√╙─≤∕─ ∕⇔≡₈ ╖≠

↑ ⌂╙─ ₉⌐ ─ ╩≈↑≡ ♩כꜗ♅ ╩
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↕∑╢⁹∕─ ─ⱪכꜟ◓─≤ ⅜╟™⅛ ⅎ≡™ↄ⁹≥℮╛∫≡ ⇔√╠╟

™⅛ ╩ ≤⇔≡ ⅎ╢═⅝⅛ ⇔≡™ↄ⁹ 

│ ─ ╩ ╘╢√╘ ─ ⅛╠ ≡⅝√ ╩

╖╢⁹ ⌐│ ⅜ ↕╣╢⁹ ↕╣╢ ≤⇔≡│ ⅎ

┌₈ ↄ─ ⅜ ™≤ ℮╙─│ ™ ─ ≢№╢₉₈ ≢ ∆╣┌

ↄ─ ─ ⅜ ≢ⱪכꜟ◓₉₈╢⌂⌐≥↓╢™≡╣↕ ↄ ⅜∫≡™╢╙─╩

╖ ╦∑╢≤ ₉₈╢⌂⌐─╙√∫№⌐☼כ♬─☻ꜝ◒─↓╙ ─ ─ ≤

─≥↔ⱪכꜟ◓ ╖≠↑⅛╠ ⇔√ F(X)≢ ∆╢₉₈ ↄ ⅜∫≡™╢ ╩ ╪

∞ ⌐ⱪכꜟ◓ ∫≡ ⇔ ∕─ ╠⅛ⱪכꜟ◓ ─ ╩ ┬₉₈ ╩

∆╢₉⌂≥⅜ ⅎ╠╣╢⁹ 

 F(X)  

≤ ╖

≠↑ 

  ⅔  ⅔ ⇔ ⅔  

P◓ꜟכⱪ ♅ꜗⱭꜟ  

    

(4/8)  

 

 

(4/8)  

►◄♦▫fi

◓  

(5/8)  

○꜠fi☺♪

꜠☻  

(1/8)  

○꜠fi☺ 

 

(2/8)  

P◓ꜟכⱪ F(X)= =7 

 

ₒ ₓ 

ↄ─ ⅜ ™≤ ℮╙─│ ™ ─ ≢№╢⁹ 

  

 ⱪ A B C D E F G Hכꜟ◓

     16    

1 E ⌐ ⇔≡ ╕╢  

ₒ ₓ 

ⱪכꜟ◓─╣∙╣⧵│ ─ ─ ⅜ ↑╣┌ ™ ⅜ ≡™╢│

∏⁹ ≢ ∆╣┌ ↄ─ ─ ⅜ ↕╣≡™╢↓≤⌐⌂╢⁹ 

  

 ⱪ A B C D E F G Hכꜟ◓

 

        

1 A ─ ⌐ ⇔≡ ╕╢  

ₒ ₓ 

A E─◓ꜟכⱪ≢ ↄ ⅜∫≡™╢╙─╩ ╖ ╦∑╢≤ ╙↓─◒ꜝ

 ⁹╢⌂⌐─╙√∫№⌐☼כ♬─☻

1  ♅ꜗⱭꜟה ♩▬ⱱ꞉ה◒Ⱨfiה◓fi▫♦◄►ה ─ ⌐

⇔≡ ╕╢  
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ₒ ₓ 

─ ─ ≤ ─≥↔ⱪכꜟ◓ ╖≠↑⅛╠ ⇔√ F(X)≢  

1 B◓ꜟכⱪ ─ ⌐ ⇔≡ ╕╢  

ₒ ₓ 

♅ꜗⱭּהו ⅜◓fi▫♦◄►ה ™⅛╠ ♅ꜗⱭꜟה ╩◓fi▫♦◄►ה

╪∞ A B F ─ ⌐ ⇔≡ ╕╢ ─ ⌐ⱪכꜟ◓ ∫≡ ╩

⇔≡ ∕─ ╠⅛ⱪכꜟ◓ ─ ╩ ┬⁹ 

1 B◓ꜟכⱪ ─ ⌐ ⇔≡ ╕╢  

ₒ ₓ 

╩ ™≡ ≤ ╦∑≡ ⇔√ │ ⌐⌂╢⁹ 

─ ⌐ ⇔≡ ╕╢  

│ ⌐≤∫√ ─ ≤─ ™╛ ℮ ⌐╟∫≡ ⅜ ╦

╢↓≤⌐ ≠ↄ⁹ ⌐ ⅎ√₈ ─ ₉≤ ⌐ ⇔ ⇔

⇔√₈ ─ ₉─ ™╩ ∆╢⁹ ⌂ ╩ ™≡ ╘√ ─ ╩

∆╢⁹ ⌐ ₈↓℮⇔≡ │♃כ♦√╘ ≢ ℮─⅜ ⇔™⅛ ₉╛ ₈ ─

─ꜝfi◐fi◓│ ─≤⅝⌐ ⌐∆╢⅛₉₈ ─ꜝfi◐fi◓♦כ

♃╩ ╡√™ ∫≡≥╪⌂ ⅛ ₉╩ ⅎ╢⁹ ≢│ │ ╦∏ ≥℮™℮

⅜↓─╟℮⌂ ╩ ≤∆╢─⅛≤™℮ ─ ⌐ ∆╢ ╩ ℮⁹ 

∆╢   

 ᵑ  

₈ ─ ₉─ ≤⌂╢ ⅔ ⇔ ─ ─⅔ ⌐

≈™≡ ╩Ⱨ♇◒▪♇ⱪ⇔√╡ ╩≤∫√╡ ≢ⱪכꜟ◓ ⇔ ℮⌂⅛≢

╕∫√ ╩╕≤╘√╡∆╢√╘⌐ ╩ ™╢⁹ 

ᵒ   

⌐ⱪכꜟ◓ ↑ ─ⱪכꜟ◓ ≢ ⱪꜝfi♫כ─ ╩⇔≡

⇔ ⌐≥↔ⱪכꜟ◓℮⁹ ⅔ ⇔ ─ ─⅔ ⌐≈™≡

⇔√╙─≤∕─ ∕⇔≡₈ ╖≠↑ ⌂╙─ ₉⌐

─ ╩≈↑≡ ╩ ∆╢⁹ ⌐│ ╩ ≤

⇔≡ ⅎ╢⅛ ∆╢⁹╕√ ≢│ ─ ─ ≤ ≥↔ⱪכꜟ◓

─ ╖≠↑⅛╠ ⇔√ ╩ ℮⁹ 

ᵓ꜠כꜗ♅כ♄כ♩ 

⌐≥↔ⱪכꜟ◓ ⅔ ⇔ ─ ─⅔ ⌐≈™≡ ⇔

√╙─≤∕─ ∕⇔≡₈ ╖≠↑ ⌂╙─ ₉⌐

─ ╩≈↑≡ ╩ ⇔√─∟ ♩כꜗ♅ ╩ ↕∑╢⁹ 

ᵔ /  

╩ ⇔√ ╩ ™≡ ⅎ╢⁹↓─≤⅝ ≤ ╦∑≡ ⇔

√ │ ⌐⌂╢≤™℮ ⅜ ⅛╣╢⁹ 

  

ᵑ   

 ─ ◒ꜝ☻─ ─ ♩כꜗ♅≥  
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₈ה ─ │≥℮⇔√™⅛₉⌐≈™≡ ⅎ ◒ꜝ☻─ ╩ ⅎ╢⁹ 

₈ה ─№⌂√┼₉ ┼ ─ ╩ ∆╢⁹ 

⌐≥↔ⱪכꜟ◓ה ⅔ ⇔ ─ ─⅔ ⌐≈™≡

⇔√╙─≤∕─ ∕⇔≡₈ ╖≠↑ ⌂╙─ ₉⌐

─ ╩≈↑╢⁹ 

♩כꜗ♅ה ╩ ↕∑╢⁹ 

─ⱪכꜟ◓─≤ה ⅜╟™⅛ ≥℮╛∫≡ ⇔√╠╟™⅛ ╩ ≤⇔

≡ ⅎ╢═⅝⅛ ∆╢⁹ 

  ─ ≤ ─ ⌐ ∆╢  

ה      ↕╣╢ ⅛╠ ⌐ ∂≡ ╩ ╡ ∕╣∙╣─

╩ ╢⁹ 

ה ─ ≤ ⌐ ⇔√ ≤─ ™╛ ℮ ⌐╟∫≡

⅜ ╦╢↓≤╩ ∆╢⁹ 

ה │♃כ♦√╘ ≢ ℮─⅜ ⇔™⅛╛ ─ꜝfi◐fi◓♦כ♃╩

╡√™ ∫≡≥╪⌂ ⅛╩ ⅎ ─ ─ ⌐ ∆╢

╩ ℮⁹ 

ᵒ ─  

₈ ─ ₉╩ ≤⇔ ─ ╩ ⌐ ℮↓≤╩ ─  

⌐ ⅎ╢⁹ ∆╢ │ ה ≢ │ ה ╛ ⌂≥╩

⌐ ∑≡ ∆╢↓≤⅜≢⅝╢⁹╕√ ⌐╟╢ ─ ≢ ⅜ ∆

╢↓≤╩ ∆╢≤≤╙⌐ ╠╣√ ─ ⌐≈™≡ ∆╢↓≤⅜≢⅝╢⁹ 

ᵓ  

 1  

─ ╩ ⇔ ╖≠↑⇔√ ♩כꜗ♅╠⅛ ╩ ╡ ≥─ ⅜╟

™⅛ ╩ ≤⇔≡ ⅎ╢═⅝⅛╩ ∆╢⁹ 

⌂  ₃   ẽ   

 ─  

─ ╩ ⅎ╢⌐№√∫≡ ╕∏ ─

⌐≈™≡ ≥℮⇔√™⅛ ╩≤╢⁹ 

T │ ─ ╩ ⇔╕∆⁹ ─ ╩ ™

⅝ ─ ╩ ⇔╕⇔╞℮⁹ 

T ╕∏ ╩ ≡ ↕™⁹ ─ │≥℮⇔√™≢⇔╞

℮⅛⁹↓╣│ ⅜ ∫√ ≢∆⅜ ⅛ ⇔√ ⅜

™™╙─⅜№╡╕∆⅛⁹⌂↑╣┌ ≥╪⌂ ⌐⇔√™

⅛ ⅎ ─ ∟≢ ⅎ≡ ↕™⁹ 

₃ ×ⱪכꜟ◓ ╩

⌐ ∫≡⅔ↄ⁹ 

 

 

 

 

ủ ↕∑╢⁹ 

ẽ◒ꜝ☻─ ╩ ∆╢↓

≤⅜≢⅝╢⁹ 

 ┼─  

₈ ─№⌂√┼₉ ┼ ─ ╩

≢ⱪכꜟ◓⌐╘√╢∆ ⇔ ™ ⌐ ╖≠↑⇔≡

 ⁹╢╘≥╕⌐♩כꜗ♅כ♄כ꜠

T ⌐ ₈ ─№⌂√┼₉ ┼ ─ ╩

₃₈ │⇔⌂™≈╙╡₉₈

₉₈ ⌂ ≢

╩ ⇔√ↄ⌂™₉⌂≥

─ ╩ ≈ ≥╙⌐

╙ ⇔√™⁹ ⱪꜝfi♫כ
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⇔╕∆⁹ ╩ ™ ⅝ ─ ╩ ⇔╕⇔

─ⱪכꜟ◓℮⁹╞ ≢ ⱪꜝfi♫כ─

╩∆╢≤ ⇔ ™╛∆™≢⇔╞℮⁹ 

2 2 ⱪꜝfi♫כ  

⌐⁹  

 

─№⌂√─ │ ≤≡╙ ⱶכ♪─ ≢

⅜ ╪≢™⅝╕∆⁹2 │⅔ ⅝ ™⇔≡ 3 ⌐

∆╢ ┘≤⌂╡╕⇔√⁹ ≢♪▬ꜝfiⱩכꜙ☺│ 6

─ ⁹ ─ ⌐⅔ ⅜≢⅝╢↓≤⌐⌂╡╕⇔

√⁹ 

─ ⅔ ⅔ ─ ─⅔ ─ ⌐

⌐≥↔ⱪכꜟ◓≡™≈ ╪≢ⱪꜝfi╩ ≡╕⇔╞℮⁹ⱪ

ꜝfi♫כ↕╪ ─ ╩℮╕ↄ ╡ ╣≡

╩ ╡ →≡ↄ∞↕™⁹ 

T ◓ꜟכⱪ↔≤⌐ ╩ ↕∑≡ↄ∞↕™⁹₈⌂−∕╣⌐⇔

√─⅛₉─ ╙ ⅝╕⇔╞℮⁹∕⇔≡₈ ╖≠↑

⌂╙─ ₉⌐ ─ ╩≈↑

♩כꜗ♅≡ ╩ ↕∑╕⇔╞℮⁹ 

₃ ─ ⅔ ⅔

─ ─⅔ ─ ⌂≥─

─ ⅛╠ ⅎ↕∑≡╙

╟™⁹ 

ẽ ─  

 

₃ ≤⌂₉כ◦◒♀₈

≥↔ⱪכꜟ◓╩─╙╢⌂⌐

⌐ ∆⁹ 

 

₃ ⅛╠ ⅜≢╣┌

╩ ╛⇔√╡ ╠⇔√╡⇔≡

╙╟™⁹ 

 

  

   ⅔  ⅔ ⇔ ─ ─⅔  

╘

√╙

─ 

   

 

 

  

 

⌐  

 

 

 

 

  

 

 

  

╖

≠↑ 

     

 

Ν350 ה ⅔ה↑ ⌂≥ ╩ ↄ    

7 360  

⅔ ⅔ה ה ⅝ ─→╛╖⅔ה ה ⅔ ╩ 5

≢ ™╕∆⁹ 

↓─ ≢│ ≢ ∆╢↓≤╩ ⇔≡™╕∑╪⁹ 

≢∕╣∙╣ ≢⅝╢≤™℮ ≢ ⇔≡™╕∆⁹ 
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⌂  ₃   ẽ   

╖≠↑─ ⱳ▬fi♩⅜ ─ⱪכꜟ◓ ╩

≥─ ⇔≡™╢─⅛╩ ⅎ√╡ כꜗ♅כ♄כ꜠

♩╩╙≤⌐ ╩ ∫√╡∆╢⁹ 

T ◓ꜟכⱪ─ │ ⅜ⱪכꜟ◓─╣∙╣⧵ ⇔√ ─

⌐≈™≡ ₈ │≥╣⅜ ₉∞≤ ™╕∆⅛ ╖

≠↑─ │ ≥╣ↄ╠™◓ꜟכⱪ─ ╩ ⇔≡™╢

≢⇔╞℮⅛⁹ 20ⱳ▬fi♩∏≈╩ ≈─ ⌐ ╡ ∫

≡ ↕™⁹∕⇔≡ ↔≤⌐ ╩ ╘ ╩

∫≡╖╕⇔╞℮⁹╕√ ∕─ ⅛╠ ╕╢╙─╛ ⅛╢↓

≤│⌂╪≢⇔╞℮⁹ 

S ╛ ╩╙≤╘╢  

T ≢│꜠כꜗ♅כ♄כ♩⅜≢⅝√╠ ╛ ╩╙≤╘

≡╖╕⇔╞℮⁹ ╕∫√╠ ─ⱪכꜟ◓ 5≈─ ─

≤ ♩כꜗ♅ ∕⇔≡ ⌂≥─ ╩◒ꜝ☻≢

⇔√™≤ ™╕∆⁹ 

─≥↔ⱪכꜟ◓₃

─╖≢◒ꜝ☻ ⌐⅔↑╢

│⇔⌂™⁹ 

₃ ─ ╖≠↑─ⱳ▬

fi♩⅜◓ꜟכⱪ─ ╩≥

─ ⇔≡™╢⅛

20ⱳ▬fi♩ 100ⱳ▬fi♩

╩ ∆╢↓≤≢ ⇔№

℮⁹ 

ẽ(P1)₈ ∟₉╩ ∆

╢ ⌐╟∫≡

╩∆╢↓≤⅜≢⅝╢⁹ 

₃ ⌐ ─

⅛╠₈ ה

₉─ │ ⌐ ≡ↄ╢

↓≤⅜ ↕╣╢⁹ 

 ─ ≤ ─  

≥─ ⅜╟™⅛ ╩ ≤⇔≡ ⅎ╢═⅝⅛

∆╢⁹ 

T  ꜠כꜟ◓√⅝≢⁹⌡√⇔╕⅝≢│♩כꜗ♅כ♄כⱪ│

⌐ ╡╕⇔╞℮⁹ ╕≢─ ╩ ╡ ∫≡≥℮≢

⇔╞℮⁹ 

╩ ⅛∆╕╡№⅜ⱪכꜟ◓™√╖≡™  

™ↄ≈⅛─ ⅜ ↕╣╢  

T │↓↓≢ ⌐⌂╡╕⇔√⁹ │ ה ╩

⇔╕⇔╞℮⁹∕⇔≡ ≈─ ─℮∟ ≥╣⅜™™⅛

≥╣⅜Γ ─ Δ⌐⌂╢⅛╩ ⅎ√™≤ ™╕∆⁹

↕№ ≥℮╛∫≡ ⇔√╠™™≢⇔╞℮⁹ ╩ ≤

⇔√╠™™⅛ ⇔ ∫≡╖╕⇔╞℮⁹ 

⅝│ ⌐⁹ 

₃ ─ⱪכꜟ◓ כ꜠√╘

╩♩כꜗ♅כ♄ ∆╢⁹ 

 

ẽ P2 ╩ ™╢

↓≤⅜≢⅝╢⁹ 

 

₃ ₁⌂ ⅛╠ ╩

⌐ ⇔ ℮⁹ 

ẽ(P5) ♄כ꜠╛♃כ♦

ꜙⱵ◖⌐≥╙╩♩כꜗ♅כ

≢⅜≥↓╢∆fiꜛ◦כ◔♬

⅝╢⁹ 

 

 

─ ↕╣╢ ⅛╠∕╣∙╣─ ╩ ╢⁹ ─ ≤

⌐ ⇔√ ≤─ ™╛ ℮ ⌐╟∫≡ ⅜ ╦╢↓≤

╩ ∆╢⁹ │♃כ♦√╘ ≢ ℮─⅜ ⇔™⅛╛ ─

─ ⌐ ∆╢ ╩ ℮⁹ 

⌂  ₃   ẽ   

 ─ ≤ ◖Ⱶꜙ♬◔כ

◦ꜛfi 

₃ ה ⌐≈™≡

╘ ⅜ ⅛╠⌂™ │
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♩כꜗ♅כ♄כ꜠╛↑≠╖ ה ה

─ ⌐≈™≡ ∕─ ╩ ∆╢⁹ 

T │╕∏ ה ╩ ⇔╟℮⁹ 

 

⌐╕≤╘╢  

 

T ♩כꜗ♅כ♄כ꜠╛↑≠╖ ה ─ ⌐≈™≡

│≥℮≢∆⅛ ≢ⱪכꜟ◓ ⇔ ™╕⇔╞℮⁹ ⅜ √

╠⅛ⱪכꜟ◓ ⇔≡ ↕™⁹ 

 

™ↄ≈⅛─ ⅜ ⅜╢  

 

T ≈─ ─℮∟ ≥╣⅜™™⅛ ≥╣⅜Γ ─ Δ

⌐⌂╢⅛ ⅎ√™≤ ™╕∆⁹↕№ ≥℮╛∫≡⅝╘

√╠™™≢⇔╞℮⅛⁹ 

S1 ╩∆╢≤™™≤ ™╕∆⁹ 

T ⅛╡╕⇔√⁹ ™≤ ∫√╙─⌐ ⇔≡ↄ∞↕

™⁹ 

 

ₒ ₓ 

ↄ─ ⅜ ™≤ ℮╙─│ ™ ─

≢№╢⁹ 

  

 ⱪ A B C D E F G Hכꜟ◓

     16    

1 E ♅ꜗⱭꜟ ►▼♦▫fi◓

Ⱪꜟכ ◌ꜝⱨꜟ  

T ↓╣╙ ≈─◒ꜝ☻─ ≢∆⌡⁹≢╙ ⇔⅛⌂™

≢⇔╞℮⅛⁹╒⅛─ ⌐≈™≡ ╣⧵≢ⱪכꜟ◓

∙╣ ⇔ ∫≡╖≡ↄ∞↕™⁹ 

 

 

₁⌂ ▪ⱪ꜡כ♅╩ ™≡ ╩ ↑

╩ ↄ⁹ 

◒כⱪ꞉כꜟ◓ 1  

S2 ≢ↄ╠═╕∑╪⅛⁹⅝∫≤∕─√╘⌐ ╩ ╘

√╪∂╚⌂™⅛⌂⁹ 

ₒ ₓ 

ⱪכꜟ◓─╣∙╣⧵│ ─ ─

⅜ ↑╣┌ ™ ⅜ ≡™╢│∏⁹ ≢ ∆╣

╩ ⌐⇔√╡ ∞∟

⌐ ⌡√╡⇔≡╙╟™⁹ 

ẽ(P1) ╩ ℮⁹ 

ẽ(P5) ꜠כꜗ♅כ♄כ♩╛

ה ⌂≥ כ♦

♃╩╙≤⌐◖Ⱶꜙ♬◔כ◦

ꜛfi∆╢↓≤⅜≢⅝╢⁹ 

 

ẽ P2 ⌐╟

∫≡ ─ ╛

╩ ∆╢↓≤⅜≢⅝╢⁹ 

₃ ─╙≈ ⌐≈™≡

∆╢⁹ 

₃ ╙ ⅜ ⌂↑╣┌

∆≥◒כⱪ꞉כꜟ◓╠⅛

╢⁹ 

₃ │ ≢╟ↄ

╦╣≡™╢─≢ ─

⅛╠ ⅜№╢≤ ╦╣╢⁹ 

₃ ─

⅜ ╣┌ ∕╣⌐ ∆╢⁹ 

 

 

 

₃ ╩ ╘╢⁹ 

 

 

ẽ(P5) ♦כ♃╩╙≤⌐

─ ╛

╩ ⅎ ℮↓≤⅜≢⅝╢⁹ 

 

 

 

 

 

 

 

ẽ P2 ⌐╟

∫≡ ─ ╛

╩ ∆╢↓≤⅜≢⅝╢⁹ 
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┌ ∕─ ╖≠↑ ⌐ ↄ─ ─ ⅜ ↕

╣≡™╢↓≤⌐⌂╢⁹ 

  

 ⱪ A B C D Eכꜟ◓

 

     

F G H 

   

1 A ►▼♦▫fi◓ Ⱪ

כꜟ ◒Ⱨfiה  

◒כⱪ꞉כꜟ◓ 2  

S3 ↄ ⅜∫≡™╢╙─╩ ↕∑╢≤™℮ │≥

℮ A H⅛╠ ╪≢™ↄ≤♬כ☼│ ∆╢⅛⌂⁹ 

ₒ ₓ 

A E─◓ꜟכⱪ≢ ↄ ⅜∫≡™╢╙─

╩ ╖ ╦∑╢≤ ╙√∫№⌐☼כ♬─☻ꜝ◒─↓╙

─⌐⌂╢⁹ 

1 ♅ꜗⱭꜟה ה◒Ⱨfiה◓fi▫♦◄►ה

ⱱ꞉▬♩  

◒כⱪ꞉כꜟ◓ 3  

S4 ◓ꜟכⱪ─ ≢─ ≤ ╖≠↑╩ ⇔√ ≢

═≡╖≡│≥℮  

S5 ≥℮™℮↓≤  

S4 ⅎ┌ ≢™℮≤ ♅ꜗⱭꜟ│ ∟℮─ⱪכꜟ◓ ◓

≢ⱪכꜟ ╪≢™╢⅛╠ │ │ ≤™℮╟℮

⌐ ≢ ⇔ ─ⱪכꜟ◓─╣∙╣⧵ ╖≠↑⅛╠

⇔√ F(X)≢ ═╢⁹ 

 

 

 

 

 

 

ẽ(P5) ♦כ♃╩╙≤⌐

─ ╛

╩ ⅎ ℮↓≤⅜≢⅝╢⁹ 

 

 

 

 

 

ẽ P2 ─

⌐╟∫≡ ─

╛ ╩ ∆╢↓≤⅜≢

⅝╢⁹ 

 

 F(X)  

≤ ╖

≠↑ 
  ⅔  ⅔ ⇔ ⅔  

P◓ꜟכⱪ ♅ꜗⱭꜟ  

    

(4/8)  

 

 

(4/8)  

►◄♦▫fi

◓  

(5/8)  

○꜠fi☺♪

꜠☻  

(1/8)  

○꜠fi☺ 

 

(2/8)  

P◓ꜟכⱪ F(X)= =7 
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⌂  ₃   ẽ   

ₒ ₓ 

─ ─ ≤ ─≥↔ⱪכꜟ◓ ╖≠↑

⅛╠ ⇔√ F(X)≢  

1 B 

◒כⱪ꞉כꜟ◓ 4  

ₒ ₓ 

♅ꜗⱭּהו ⅜◓fi▫♦◄►ה ™⅛╠ ♅

ꜗⱭꜟה ╩◓fi▫♦◄►ה ╪∞ A B F─ ◓ꜟ

⌐ⱪכ ∫≡ ╩⇔≡ ∕─ ╠⅛ⱪכꜟ◓ ─

╩ ┬⁹ 

╖≠↑─ │ ∞⅛╠ ⅜ ⌐⌂╢╟℮

⌐∆╢≤♅ꜗⱭꜟ╟╡╙ ─►◄♦▫fi◓⌐ ╖─

№╢ B⅜ ─ ╩ ⇔≡™╢─≢│⌂™⅛⁹⅔ ─

↓≤╙ ⅎ╢≤ B,A,F ─ ⁹ 

1 B ♅ꜗⱭꜟה Ⱨfiה◓fi▫♦◄►ה

♩▬ⱱ꞉ה◒  

 

 

ẽ P2 ⌐╟

∫≡ ─ ╛

╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

 

 

 

₃ ≢₈

₉⇔≡╙╟™⁹ 

ẽ P2  

   

≤ ╖

≠↑ 
  ⅔  ⅔ ⇔ ⅔  

A◓ꜟכⱪ ♅ꜗⱭꜟ  

 

 

 

►◄♦▫fi

◓  

○꜠fi☺♪

꜠☻  

○꜠fi☺ 

 

B◓ꜟכⱪ ♅ꜗⱭꜟ 

 

 

 

►◄♦▫fi

◓  

Ⱨfi◒ 

 

ⱱ꞉▬♩ 

 

F◓ꜟכⱪ 

 

♅ꜗⱭꜟ 

 

 

 

►◄♦▫fi

◓  

►◄♦▫fi

◓  

○꜠fi☺ 

 

 

⌂  ₃   ẽ   

S6 ╙≤╙≤ ╖≠↑⅛╠ ╩♩כꜗ♅כ♄כ꜠√∫ ╢

≤ ⅜ ∞≤ ⅎ≡™╢◓ꜟכⱪ⅜ ↄ ⌐

╛ ⅜⅝≡™√⁹ 

S7 ─ │ 10⌐⌂╢╟⁹ 

S8 ⅛╦⅛╢  

S9 ℮ ╪ ≤ │ ⇔≡™╢⌂ℓ⁹ 

S10 ♅ꜗⱭꜟ≤►◄♦▫fi◓⅜ ⅛⌂⁹ 

S11 ꜝfi◐fi◓⌐ ∆╢  

₃ ⌐♦▫☻◌♇◦ꜛfi

╩ ℮⁹ 

ẽ(P1) ╩∆╢

↓≤⅜≢⅝╢⁹ 

ẽ(P5) ♦כ♃╩╙≤⌐

─ ╛

╩ ⅎ ℮↓≤⅜≢⅝╢⁹ 

 ─  

   ⅔  ⅔ ⇔ ⅔  

ⱪכꜟ◓       
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⌂  ₃   ẽ   

◒כⱪ꞉כꜟ◓ 5  

S 10 ─ ⅎ ╩ ℮≤╟™⅛╙⇔╣⌂™⁹ 

ₒ ₓ 

╩ ™≡ ≤ ╦∑≡ ⇔√ │

⌐⌂╢⁹ 

 

ẽ(P1) ─ ⅎ╩ ™

≡ ╩∆╢↓≤

⅜≢⅝╢⁹ 

 

 

                   ○꜠fi☺ 1/4     ○꜠fi☺ 1 P 

       4/7    

♅ꜗⱭꜟ 4/8       ►◄♦▫fi◓ 1  Ⱨfi◒ 3/4     Ⱨfi◒ 1/2  Q  

       3/7                   ⱱ꞉▬♩ 1/2R 

                  ►◄♦▫fi◓ 1/4     ○꜠fi☺ 1  S  

 

 ─  

⌂  ₃   ẽ   

─  

P(4/8){(19/4)+(4/7)3+(13/3)+(1/4)2+1}=(1027/168)  

⌐ ∆╢⁹ 

 

ה   

─ ≤ ⌐ ⇔√ ≤─

™╛ ℮ ⌐╟∫≡ ⅜ ╦╢↓≤╩ ∆╢⁹ 

T ◓ꜟכⱪ≢ √ ─™ↄ≈⅛╩ ⇔≡╙╠™╕⇔╞

℮⁹ ╩ ™≡ ─™ↄ ⅛ ≢ ⅎ╟℮⁹ 

 

S ◒ꜝ☻─₈ ─ ₉│ 1  ⌐⌂╡∕℮⁹ 

T ⌐≤∫√ ─ ₒ

─ ₓ≤ ═≡≥℮≢⇔╞℮⅛⁹ 

™ↄ≈⅛─ ⅜ ⅜╢  

T ℮ ⌐╟∫≡ ⅜ ╦╡╕∆⌡⁹₈ ─ ₉

≤™℮↑╣≥ ≢⌂™ ╩╙≈╙─╙ ─

⌐│√ↄ↕╪№╢↓≤≢⇔╞℮⁹ 

│♃כ♦√╘ ≢ ℮─⅜ ⇔™⅛╛

─ ─ ⌐ ∆╢ ╩ ℮⁹ 

T ≢│ ⌐₈↓℮⇔≡ │♃כ♦√╘ ≢ ℮─⅜

⇔™⅛ ₉╩ ⌐⇔√™≢∆⁹ 

₈ ─№⌂√┼₉≤⇔≡╖⌂↕╪│ ─

 

 

 

 

 

₃™ↄ≈⅛─◓ꜟכⱪ⌐

⇔≡╙╠℮⁹ 

₃ ⌐ ╩ ↕⌂ↄ

≡╙╟™⁹ 

₃ ℮ ⌐╟∫≡ ⅎ

⅜ ╦∫≡ↄ╢⁹ 

₃◒ꜝ☻ ─ │

╦⌂ↄ≡╙╟™⁹ 

₃ │ ⅛⁹ ⌐

╩ ↕⌂ↄ≡╙╟™⁹  

₃ ℮ ⌐╟∫≡ ⅎ

⅜ ╦∫≡ↄ╢⁹ 

ẽ(P5) ─ ╛

╩ ⅎ ℮↓≤⅜≢

⅝╢⁹ 

 

ẽ ─ ה ╩ ℮
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─ꜝfi◐fi◓╩ ⅎ╕⇔√⁹ ↓─ ⱪ꜡

─☻כꜙ♦ ꜝfi◐fi◓╩ ™ ⇔≡ ─≤

⅝⌐ ⌐⇔≡ↄ╣╕∆⅛⁹ 

T ╕∏ ™ ⇔≡∟╞∫≤│ ⌐⇔╟℮≤ ℮ ? 

T ─ꜝfi◐fi◓♦כ♃╩ ╡√™ ∫≡≥╪⌂ ≢⇔

╞℮⅛ │⌐כ◦◒♀ ─ ╛ ┼─

⅜ ⅛╣≡™≡ ™╤™╤⌂ ╛ ⅝ ╕≢

↕╣≡™╕∆⁹ ⌐≈™≡╖╪⌂─ ╩ ™≡

╩♃כ♦ ╡╕⇔√⅜ ╩♃כ♦℮™℮↓ ∞≤ ℮─

│≥℮™℮ ה ≢⇔╞℮⅛⁹ 

≢ⱪכꜟ◓ ⇔ ∫≡╖╕⇔╞℮⁹∕─ ◓

⌐≥↔ⱪכꜟ ╩ ™≡╖╕∆⁹ 

T ♃כ♦≢ ∆╢≤⅝⌐₈≥℮™℮ ⌐ ≠™

≡≤╢─⅛₉ ╕√ ה ─≤₈╙♃כ♦─ ≢

╠╣≡™╢⅛₉⌂≥⌐ ⇔≡ ─ ╡ ╛ ─

╩╖╢↓≤⌂≥╙ ≢∆⌡ 

╩ ⁹ 

 

 

 

 

 

 

 

 

₃ │♃כ♦√╘ ≢

℮─⅜ ⇔™⅛╛ ─

─ ⌐ ∆

╢ ╩ ℮⁹ 

 

 

 

 

 

3.4.3.3 ─   

  : 1  31  

       2  31  

  :  

: 1 37  

 :  

: ₈ ─ ₉2 ™ 

ₒ  ─ ≤ ₓ 

T │ ─ ╩ ⇔╕∆⁹ ─ ╩ ™ ⅝ ─ ╩ ⇔╕⇔╞

℮⁹ 

T ╕∏ ╩ ≡ ↕™⁹ ─ │≥℮⇔√™≢⇔╞℮⅛⁹↓╣│ ⅜ ∫√ ≢

∆⅜ ⅛ ⇔√ ⅜™™╙─⅜№╡╕∆⅛⁹ 

S ◌ꜝⱨꜟ⅜™╢  

T ≥↓⌐ ╡╕∆⅛? 

S ♪꜠☻─ ≤ ─ ⁹ 

S ◌ꜝⱨꜟ⅜™™⁹ 

S ∕℮∞ ◌ꜝⱨꜟ⅜™™⁹ 

T ≢│ ◌ꜝⱨꜟ╩ ↑ ⅎ╢⌡⁹ 

T ≥╪⌂ ⌐⇔√™⅛ ⅎ ─ ∟≢ ⅎ≡ ↕™⁹ 

T ≢│ ↄ─ ≢ ╩≈↑≡ ⌐ⱪכꜟ◓ ⅛╣≡ ↕™⁹ ─ ⅛╠ ה ꜝⱪה

fi♫כ─ ╩ ╘≡ ↕™⌡⁹ ⱪꜝfi♫כ ≢╙

ⱪꜝfi♫כ ≢╙™™≢∆⁹ 
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11 ─ ≤ ─ ◌♇◖  

  ⅔  ─ ─⅔  

♅ꜗⱭꜟ(19)  

    (1)  

   (17)  

    (0)  

    (5)  

 (33)  

      (2)  

►◄♦▫fi◓♪꜠☻(37)  

♪כ◦◐♃  

◒Ⱨfiה       (1)  

☺fi꜠○ה   (15)  

Ⱪꜟכꜞ◓הכfi  (4)  

ⱱ꞉▬♩          

(11)  

◌ꜝⱨꜟ     3  

*◌ꜝⱨꜟ│ ─

≢  

⅔ ⇔№╡ 

♪꜠☻               

◒Ⱨfiה        (3)  

☺fi꜠○ה    (1)  

Ⱪꜟכꜞ◓הכfi   (4)  

►◄♦▫fi◓♪꜠☻  (0)  

        (7)  

◌ꜝⱨꜟ      (1)  

⌐ⱪכꜟ◓ ⅛╣╢  

≤ ─ ⅛╣√ⱪꜞfi♩╩ ∆╢  

 

─№⌂√─ │ ≤≡╙ ⱶכ♪─ ≢ ⅜ ╪≢™⅝╕∆⁹2 │⅔

⅝ ™⇔≡ 3 ⌐ ∆╢ ┘≤⌂╡╕⇔√⁹ ≢♪▬ꜝfiⱩכꜙ☺│ 6 ─

⁹ ─ ⌐⅔ ⅜≢⅝╢↓≤⌐⌂╡╕⇔√⁹ 

─ ⅔ ⅔ ─ ─⅔ ─ ⌐≥↔ⱪכꜟ◓≡™≈⌐ ╪≢ⱪꜝ

fi╩ ≡╕⇔╞℮⁹ⱪꜝfi♫כ↕╪ ─ ╩℮╕ↄ ╡ ╣≡ ╩

╡ →≡ↄ∞↕™⁹ 

T ◓ꜟכⱪ↔≤⌐ ╩ ↕∑≡ↄ∞↕™⁹₈⌂−∕╣⌐⇔√─⅛₉─ ╙ ⅝╕⇔╞℮⁹

∕⇔≡₈ ╖≠↑ ⌂╙─ ₉⌐ 5 ─ ╩≈↑≡ ♅

♩כꜗ ╩ ↕∑╕⇔╞℮⁹ 

⇔ ה™ ╖≠↑─  

T ◓ꜟכⱪ─ 5 │ ⅜ⱪכꜟ◓─╣∙╣⧵ ⇔√ ─ ⌐≈™≡ ₈ │≥╣⅜

₉∞≤ ™╕∆⅛ ╖≠↑─ │ ≥╣ↄ╠™◓ꜟכⱪ─ ╩ ⇔≡™╢≢⇔╞

℮⅛⁹ 20ⱳ▬fi♩∏≈╩ 5≈─ ⌐ ╡ ∫≡ ↕™⁹ 

S ≢ 20ⱳ▬fi♩  

T 20 ∏≈ 5 ≢ ↑╢≤ 100ⱳ▬fi♩≢ ⅜ ⇔╛∆™≤ ∫≡⁹ 

S ∕℮⅛⁹⌂╢╒≥⁹ 

S 4  ?│ⱪכꜟ◓

S 4 │ⱪכꜟ◓ 25ⱳ▬fi♩∏≈  

S ™™ ⅎ  

T ∕℮≢∆⌡⁹∕╣⅜™™≢⇔╞℮⌡⁹ 

T ↔≤⌐ ╩ ╘ ╩ ∫≡╖╕⇔╞℮⁹ 

⇔ ה™  

T ∕─ ⅛╠ ╕╢╙─╛ ⅛╢↓≤│⌂╪≢⇔╞℮⁹ 
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12 ─ ─ 1 

   ⅔  ⅔ ⇔ ─ ─⅔  

╘

√╙

─ 

  ►◄♦▫fi◓ 
Ⱪꜟכꜞ◓הכ

fi  
◌ꜝⱨꜟ 

 ≤ ⇔

╘╢ 

30/100 

≢╙ ═

╣╢ 

23/100 

♪꜠☻⅜⅛╦

™™ 

31/100 

⅝∞⅛╠ 

 

12/100 

⅛╦™™ 

 

4/100 

╖

≠↑      

 

13 ─ ─  

   ⅔  ⅔ ⇔ ─ ─⅔  

╘

√╙

─ 

♅ꜗⱭꜟ  
►◄♦▫fi◓ 

 
Ⱪꜟכ  ◌ꜝⱨꜟ 

 

▬ⱷכ☺ 

 

30/100 

⇔∕℮ 

 

20/100 

♅ꜗⱭꜟ⌐

╦∑≡⁹ 

20/100 

⌐ ╦∑

≡ 

20/100 

⅔ ☼כ♬─™

⌐ ╦∑≡ 

10/100 

╖

≠↑ 
     

S ╛ ╩╙≤╘╢  

S ™≈╙ ∫√╠ ⇔≡™╢╟⁹ 

T ≢│꜠כꜗ♅כ♄כ♩⅜≢⅝√╠ ╛ ╩╙≤╘≡╖╕⇔╞℮⁹ ╕∫√╠

─ⱪכꜟ◓ 5≈─ ─ ≤ ♩כꜗ♅ ∕⇔≡ ⌂≥─ ╩◒ꜝ☻≢

⇔√™≤ ™╕∆⁹ 

─ⱪכꜟ◓ 14 ─  

≤ ╖

≠↑ 
  ⅔  ⅔ ⇔ ⅔  

A◓ꜟכⱪ 
  

 

 

►◄♦▫fi◓ 

 
Ⱪꜟה  כⱧfi◒  

B◓ꜟכⱪ 
  

 

 
    

כꜟⱩהfiכꜞ◓

 

C◓ꜟכⱪ 
  

 

 

►◄♦▫fi◓ 

 
  ⱱ꞉▬♩  

D◓ꜟכⱪ 
  

 

 

►◄♦▫fi◓ 

 

Ⱪꜟכꜞ◓הכ

fi  
◌ꜝⱨꜟ  

E◓ꜟכⱪ ♅ꜗⱭꜟ 

 

 

 

►◄♦▫fi◓ 

 
Ⱪꜟכ  ◌ꜝⱨꜟ  

F◓ꜟכⱪ 
  

 

 

►◄♦▫fi◓ 

 
   ○꜠fi☺  

G◓ꜟכⱪ ♅ꜗⱭꜟ 

 

 

 

►◄♦▫fi◓ 

 
  

Ⱪꜟכꜞ◓הכfi 

 

H◓ꜟכⱪ ♅ꜗⱭꜟ 

 

 

 

►◄♦▫fi◓ 

 

Ⱪꜟכꜞ◓הכ

fi 3 
◌ꜝⱨꜟ 1 
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T ꜠כꜟ◓√⅝≢⁹⌡√⇔╕⅝≢│♩כꜗ♅כ♄כⱪ│ ⌐ ╡╕⇔╞℮⁹ ╕≢─

╩ ╡ ∫≡≥℮≢⇔╞℮⁹ ╩ ⅛∆╕╡№⅜ⱪכꜟ◓™√╖≡™  

S G◓ꜟכⱪ│⅔ ─ⱳ▬fi♩⅜ ™⁹ 

S ⁹ 

S │ ┌∫⅛∞⌂⁹ 

T ╩ →≡╙╠∫√≤⅝⌐│ ─ ╙™√↑╣≥⁹ ∫√╟╡╖╪⌂ ⅜™

™╪∞⌡⁹ 

S ─ ⅜ ⅜™™ ⅜ ⅛∫√╪∂╚⌂™ T │↓↓≢ ⌐⌂

╡╕⇔√⁹ │ ה ╩ ╘≡╖╟℮⅛⁹∕⇔≡ ≈─ ─℮∟ ≥╣⅜

™™⅛ ≥╣⅜Γ ─ Δ⌐⌂╢⅛ ⅎ√™≤ ™╕∆⁹↕№ ≥℮╛∫≡

⇔√╠™™≢⇔╞℮⁹ 

⅝│ ⌐⁹ 

 

 ♩כꜗ♅כ♄כ꜠─ⱪכꜟ◓ 
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ₒ  ─ ≤ ─ ⌐ ∆╢ ₓ 

T │╕∏ ה ╩ ╘≡╖╟℮⁹∆≢⌐ ⱪכꜟ◓√™≡∫╕ №╢™│

│ⱪכꜟ◓√∫╕ ╩♩כꜗ♅כ♄כ꜠√∫ ⌐ ∫√─≢ ∕─ ⌐ ⅝⌐

≡ↄ∞↕™⁹ 

≥♩כꜗ♅כ♄כ꜠  ─  

T ╖≠↑╛꜠כꜗ♅כ♄כ♩ ה ─ ⌐≈™≡│≥℮ ™╕∆⅛  

≢ⱪכꜟ◓ ⇔ ™╕⇔╞℮⁹ ⅜ ╠⅛ⱪכꜟ◓√ ⇔≡ ↕™⁹ 

S ╖≠↑⅛╠ ╩♩כꜗ♅כ♄כ꜠√∫ ╢≤ ╛ ⅜ ∞≤ ⅎ≡™╢◓ꜟכⱪ⅜

™⁹∕─ ⅜ ⅛⌂⁹ 

S │ ⅜ ↄ≡ ≢⌂™≤ ⅎ╠╣≡™╢⌂ℓ⁹ 

S │ ─ ╛ ⌐ ╦∑≡⅝╘╢↓≤⅜⅔⅔™⅛╠⁹ 

S │ ⱪכꜟ◓ ─ ≢⇔╞⁹∞⅛╠ ⅜ │ⱪכꜟ◓™ ⱪכꜟ◓ ≢ ⅜

⇔≡™╢ ⅜ ™∫≡↓≤⁹ ╛ ∫≡ ≢∆⅛  

S ╛ │ ⱪכꜟ◓ ─ ─ ╠┌╡ ⅜ ⅛╢⁹ ⅜ ⅝™≤™℮↓≤│

≤™℮↓≤⅛  

T 8 ≈─ ─℮∟ ≥╣⅜™™⅛ ≥╣⅜Γ ─ Δ⌐⌂╢⅛ ⅎ√™≤ ™╕∆⁹↕

№ ≥℮╛∫≡⅝╘√╠™™≢⇔╞℮⅛⁹ 

S ╩∆╢≤™™≤ ™╕∆⁹ 

T ⅛╡╕⇔√⁹ ╙ⱪכꜟ◓─ OK⌐⇔╕∆⅛ ∕╣≤╙ ⱪכꜟ◓─ ⌐⇔╕∆⅛

≢│ ⇔™╟╙≢ⱪכꜟ◓─ ≢─™╟╙≢ⱪכꜟ◓─⅛╒ ™≤ ∫√╙─⌐

⇔≡ↄ∞↕™⁹ 

 

ₒ ₓ 

ↄ─ ⅜ ™≤ ℮╙─│ ™ ─ ≢№╢⁹ 

15 ─  

 ⱪ A B  C D E F G Hכꜟ◓

      16    

1 E, 2 C D 



 

  227  

T↓╣╙ ≈─◒ꜝ☻─ ≢∆⌡⁹≢╙ ⇔⅛⌂™≢⇔╞℮⅛⁹╒⅛─ ⌐≈

™≡ ╣∙╣⧵≢ⱪכꜟ◓ ⇔ ∫≡╖≡ↄ∞↕™⁹ 

S ↕∫⅝ ╘√ ≢ↄ╠═╕∑╪⅛⁹ 

S ∫≡  

S ∫≡ ↕╣╢  

S ∫≡  

T ─ ⌂⌂╪≢⇔√⅛  

S │ ╠┌╡ ⁹ ─ ? 

S ─ ╠┌╡ ? 

S ─ ─ ╠┌╡  

S ─ ─ ╠┌╡ ∫≡ ═╢  

S ≥╪⌂  

S ─ ─ ╠┌╡ ⅜ ⅝™ ↕™∫≡ №╢─  

S ╕∏ ═╟℮⁹ 

T ─ ∫≡≥─ↄ╠™ ⅜№╢─≢⇔╞℮⌡⁹╕∏ ╩ ≡╖╕⇔╞ 

℮⅛⁹ 

 

ₒ ₓ 

ⱪכꜟ◓─╣∙╣⧵│ ─ ─ ⅜ ↑╣┌ ™ ⅜ ≡™╢ 

│∏⁹ ≢ ∆╣┌ ↄ─ ─ ⅜ ↕╣≡™╢↓≤⌐⌂╢⁹ 

─≥↔ⱪכꜟ◓ 16 ─ ─  

 ⱪ A B C D E F G Hכꜟ◓

 

        

1 A 

T ∞↑≢╖╢≤ A◓ꜟכⱪ⅜ ≢∆⅜ ─≤⌐≥↔ⱪכꜟ◓⁹⅛℮╞⇔≢™™≢╣⧵

⅜™™⅛ ╙ ╘≡ ⇔ ∫≡ ╘≡╖╕⇔╞℮⁹ 
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 ─ ⌐≈™≡─ ⅎ  

 
 ─ ⌐≈™≡─ ⅎ  

T ◓ꜟכⱪ≢ √ ─™ↄ≈⅛╩ ⇔≡╙╠™╕⇔╞℮⁹ ╩ ™≡ ─™ↄ

⅛ ≢ ⅎ╟℮⁹ 

 

T ⌐≤∫√ ─ ≤ ═≡≥℮≢⇔╞℮⅛⁹ 

S ╦∫√ℓ⁹        

T ℮ ⌐╟∫≡ ⅜ ╦╡╕∆⌡⁹₈ ─ ₉≤™℮↑╣≥ ≢⌂™ ╩╙≈╙

─╙ ─ ⌐│√ↄ↕╪№╢↓≤≢⇔╞℮⁹ 

T ≢│ ⌐₈↓℮⇔≡ │♃כ♦√╘ ≢ ℮─⅜ ⇔™⅛ ₉╩ ⌐⇔√™≢∆⁹

↕╪│ ╩ⱴכ♥ ╘≡ ⌐ ╡ ╪≢™≡ ▪fi◔כꜟ◓╢™≡∫≥╩♩כⱪ╙

™≢∆╟⌡⁹ ₈ ─№⌂√┼₉≤⇔≡╖⌂↕╪│ ─ ─ꜝfi◐fi◓╩ ⅎ╕
























































































































































































