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─ ⌐╙ ⅜ ∑╠╣≡™╢⁹╙∟╤╪ ↓℮⇔√ ─ ⌐│ ↓╣╠─ ⅜
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≤↕╣≡™╢ ─ ╩ ∫≡™╢⌐∆⅞⌂™≤ ⅎ ∕╣╠─ ─

╩ ⅎ╢ ⅜№╢⁹╙℮ ≈│ ─ ╩ ╡ ╣√ ─ ™⅜ ─
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↓℮⇔√ ─╙≤ ≢│ ₈ ₉╩₈ ⱪ꜡☿☻╩√≥╡⌂⅜

╠ ⌐ ≠™≡ ╩ ⇔ ∆╢ ₉≤ ⇔√ ≢

─ ─ ╛∕─ ╖─ ╩⇔ ∕─ ╩ ∆╢ ┘ ╩

⇔∕─ ╩ ⌐ ∆╢≤≤╙⌐ ≥╙─ ─ ╛∕─ ╩

╢√╘─ ─№╡ ⌐≈™≡─ ╩ ╢↓≤╩ ≤∆╢⁹ 
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⌐ ─ⱪ꜡☿☻╩ ⇔√ ≢ ⌐ ∆╢ ╖╩
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≥╙√∟─ ─ ╩ ∆╢√╘─₈ ╖₉⌐╙⌂╢≤ ⅎ╢⁹

⌐ ∕─₈ ⌐ ∆╢ ╖₉─ ─ ≈≤⌂╢₈ⱪ꜡☿☻ ₉⌐ ╩№

≡⌂⅜╠ ₈ⱪ꜡☿☻ ⌐ ∆╢ ₉╩ ∆╢⁹ 

∕⇔≡ ₈ ⌐ ∆╢ ╖₉╛₈ⱪ꜡☿☻ ⌐ ∆╢ ₉╩ ⌐
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 ─ ╖≤  

≢│ ─ ≢№╢₈ ⌐ ∆╢ ╖₉╩

∆╢⁹↓─ ╖│ ─ ╩ ≤∆╢ ≠ↄ╡─√╘─₈

╖₉≢№╢≤≤╙⌐ ⌐⅔↑╢ ≥╙√∟─ ─ ╛

≢ ה ⇔√ ⌐ ∆╢ ─ ─ ⌐⌂╢≤™

℮ ⌐⅔™≡ ₈ ╖₉≤™ⅎ╢╙─≢╙№╢⁹ ⅎ≡ ≢│ ₈

⌐ ∆╢ ╖₉─ ⌂ ≢№╢₈ⱪ꜡☿☻ ₉⌐≈™≡ ≈

─ⱪ꜡☿☻ ╩ ≤⇔ ₈ ₉₈ ─ ₉₈ ₉─ ≈─

╩ ≤∆╢₈ ₉╩ ∆╢⁹ 

2.1  ₈ ₉⌐ ∆╢ ╖ 

2.1 .1  ─ ≤ ⌂ ─  

≥╙─ ╩ ⅎ╢ ─ ≈≤⇔≡ ™╦╝╢₈ ⌂ ₉⅜ ↄ

⇔≡™╢⁹₈ ┼ ╣ back to basic ₉⌐ ∆╢▪fi♅♥כ♀≤⇔≡ 1980 ─ Agenda

⌐ ╩ ⇔≡ ⇔√ ─ ─ │ ⅎ╠╣√ ─ ⌂╢ ⌐≤≥╕╠∏

⅛╠ ┼─ ≢№╢₈ mathematization ₉╩ ⇔√ ⌐

⅔™≡ ∕─ │ ⅝™⁹ ⌂ ╛ ╩ ─

⌐ ╪≢ ≥╙√∟⌐ ↕∑╢↓≤│ ⌂ ╛ ─ ⅔╟┘ ╩╦⅛╡

╛∆ↄ ↕∑╢ ≢ ≢№∫√≤™ⅎ╢⁹ 

 ↄ─₈ ⌂ ₉─ │ ╛│╡ ⌂ ╛ ─ ≢№╢⁹

╛ ⌂≥╩ ≡ ─ ╩ ⌐⅔↑╢ ┼≤ ∆╢₈

₉ ≤╡╦↑₈ ₉─ⱪ꜡☿☻⌐ ≥╙√∟╩ ↕∑╢≤™∫≡╙ ∕╣⅜

─ ≢─ ⌐ ⌂╡ ≡™╢≢№╤℮⅛⁹ ≤™℮ ╩≤╡⌂⅜╠╙

⌐│ ∕─ ≢ ↕╣╢ │ №ↄ╕≢₈ ─ ₉─ ╩ ↄ

∆╢╙─≢№∫≡ ─ ╩ ⅛╠ ⌐ ∆╢ ╩ ⌐

↕∑╢⌐│ ∫≡™⌂™ ≤™℮─⅜ ≢│⌂⅛╤℮⅛⁹╕√ ≤∆╢ │

₈ ה ₉≢№╡ ₈ ₉╩ ╡ →≡™≡╙ ⅜ ⌐

╕╢₈ ─ ₉≤⌂∫≡™╢ ⅜ ≢│⌂™∞╤℮⅛⁹ 

↓─╟℮⌂ ⌐ ⇔≡ Mukhopadhyay &  Greer 2001 │ ╛

╩ ≡⇔≥ꜟכ♠╢∆ ╩ ⌐ ™╢↓≤╩ ⇔≡™╢⁹╕√ Lesh & 

Zawojewski 2007 │ ⱳ☻♩ ─ ≤⇔≡₈models-and-modeling perspective ₉

╩ ⇔≡™╢⁹ ≥╙√∟⌐ꜞ▪ꜟ⌂ ⌐ ╡ ╕∑√ ≢ ↕╣╢ ₁⌂⸗♦ꜟ

╩ ⌐ ⇔ ה ⌂⸗♦ꜟ⌐ ╘╢↓≤╩ ⇔≡™╢ ⌐⅔™≡

₈models-and-modeling perspective ₉│ √⌂ ≤™ⅎ╢⁹ ≢╙ 2001 ⅜

⌐⅔↑╢ ╛ ⌐ ╡ ╗ ⌐ ⌂ ╛ ╩₈ ה ≤ ╩≈⌂→╢ ₉
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≤⇔≡ ⇔ ≥╙─ ╛∕─ ⌐ ↑√ ╩ ⌡≡™╢⁹↕╠⌐

2009 │ ↓╣⅛╠─ ≢│ ⅜ ⌐⌂╢√╘ ╠ ╠⅛─ ⌐ ≠™

≡ ╩⇔⌂↑╣┌⌂╠⌂™↓≤╩ ⇔⌂⅜╠ ─ ⌐⅔™≡│ ⌂

⌂ ⅜ ∆╢ ╩ ⇔ ╩ ╘╢ ╩ ⇔≡™╢⁹ 2009 ╙

₈ ⅎ ╩ ™√ ─ ╩ ≤⇔√ ה ⌂ ╩ ∆

╢ ₉╩₈ ⌂♪ⱪfi◄fiכ○ ₉≤⇔≡ ⇔ ∕─ ╩ ∂≡™╢⁹ 

 

2.1.2  ₈ ₉─ⱪ꜡☿☻ 

 ≢│ ⅜ ╠⅛─ ╩∆╢↓≤╩₈ ₉≤⇔≡™╢⁹╕√

₈ ₉│ ₈№╢ ─ alternative ─ ⅛╠ ≈№╢™│™ↄ≈⅛─

╩ ∆╢↓≤₉ 1996 p.81 ≤ ↕╣≡™╢⁹↕╠⌐ 1988 │

│₈ ╩ ∆╢ ≠↑╩↕⅜∆↓≤₉ p.40 ₈⌂−№╢ ╩ ╪∞─

⅛∕─ ⅜ ⌐ ⇔≡ ⌐ ≢⅝≡ ∕─ ⇔↕⅜ ≢⅝╢↓≤⅜ ⌐│ ₉

p.49 ≢№╢≤⇔≡™╢⁹╕√ 1980 ╙ ≤™℮ ⅛╠ №╢

─ ⌐№╢ ≠↑╛ ╩ ╠⅛⌐∆╢↓≤─ ╩ ⇔≡™╢⁹↓╣╠─

╩╖╢≤ √∟│ ─ ─ ≢ ⇔≡™╢⅜ ╩ ∆╢ ╛ ⌐⅔

↑╢ ─ ≢│ ─ ⅜ ≢№╡ ∕─ ≤⇔≡ ─ ™₈ ₉

─ ⅜№╠√╘≡ ↕╣╢⁹ 

≢ ╩ ≡╢₈ ╩ ™≡ ╩⇔╟℮≤∆╢ ₉│ ╩ ∆╢ ╛

⌐⅔↑╢ ─ ≢№╢⁹∕─ⱪ꜡☿☻╩ ─ ⌐⅔↑╢₈

₉ ┘ Pollak 2003 ─₈ ⸗♦ꜟ ₉─ ╩ ⌐ ⅎ≡╖╟℮⁹ 

╕∏ ─ ╩₈ ─ ₉⌐ ∆╢⁹∕─√╘⌐ ╩ ╛

⌂≥╩⇔ ╩ ⇔╛∆ↄ∆╢≤≤╙⌐ ≤ ╦╣╢ ╛ ╩ ™∞⇔√

╡ ╛ ╩⅔™√╡ ╩♃כ♦⌂ ⇔√╡∆╢⁹ ⌐ ∕─₈ ─ ₉⌐

⇔≡ ╩ ⇔ ╩ ╢⁹ ─ ╩ ∆╢√╘⌐ ↓─ ╩

╡ ∆⁹∕⇔≡ ⇔√ ─ ⅛╠ ╩ ⌐⇔≡ ∆⌂╦∟ ╩∆╢⁹

yes-no─ ≢№∫√╡ │∂╘⅛╠ ⅜ ↕╣≡™√╡∆╢ │ ─√╘─

╩ ╩ ™≡ ∆↓≤⌐⌂╢⁹ ≢│ ↓─ⱪ꜡☿☻╩₈ ⱪ꜡☿☻₉

≤╟┬↓≤⌐∆╢⁹⌂⅔ ↓─ⱪ꜡☿☻│ ℮╕≢╙⌂ↄ ≢ ⌂╙─≢

│⌂ↄ ⅝≈ ╡≈⇔⌂⅜╠ ∆╢╙─≢№╢⁹ 

╕√ ₈ ⸗♦ꜟ ₉≤₈ ⱪ꜡☿☻₉≤─ ™│ ─ ⌐№╢⁹

≢│ ╟╡╟™⸗♦ꜟ╩ ⇔≡ ∕─◘▬◒ꜟ╩ ╡ ∆⁹∕╣⌐│ ╩ ⌂ ⌐

⌐ ∆╢⸗♦ꜟ⌐⌂∫≡™╢⅛─♅▼♇◒⅜ ≤⌂╢↓≤⅜ ™⁹∕╣⌐ ⇔≡

≢│ ™ ╩ ∆╢↓≤⅜ ─ ™ ⌐≈⌂⅜╢≤ ⅎ ╛ ╩

∆╢↓≤≢ ⅛╠ ╩ ╢ⱪ꜡☿☻╩ ╡ ∆⁹ ╩ ╣∏⌐ ⅎ┌

⅜ ≤⇔≡₈ ₉⌐ ∆╢ ─ ≢№╢─⌐ ⇔≡ │₈ ₉

⌐╙ ≢⅝╢ ≤ ≠↑╠╣╢⁹ 
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2.1.3  ₈ ⱪ꜡☿☻₉─  

ᵑ ≤ⱪ꜡☿☻  

2.1.2 ≢ ═√ ⱪ꜡☿☻⌐ ⇔≡ ה 1994 ╛ 1995 ⅜

⌐⇔≡™╢₈ value ₉╩│∂╘ Greer 2007 ⅜ ⌐⇔≡™╢₈

social justice ₉ 2009 2009 ⅜ ⌐⇔≡™╢ ⱪfi◄fiכ○⌐

♪⌂ ─ ⌐ ╠╣╢₈ ₉⌐ ∆╢ │ ≢№╢⁹ 2009 ⅜ ∆

╢╟℮⌐ ↓╣╠─ ─ ─ ↄ│ ה ╩ ∫≡™╢⁹ 

ⅎ┌ ה 1994 │ ─₈ⱷ꜡fi─ ₉≢ ≥╙√∟⅛╠ ⌐

∂≡ ∆╢≤™℮ ⅎ ⌐ ╛™√╦╡─ ≤™∫√ ⅛╠₈ ⌐ⱶכ♅

3
3

1
∏≈ ⌐ ↑╢₉≤™∫√ ⅎ╛ ₈ ⇔√ ╖─⌐ⱶכ♅ ╩ ↑≡ ⱶכ♅

≤ │⌐ⱶכ♅ ∏≈ ↑╢₉≤™∫√ ⅎ⅜ ↕╣√↓≤╩ ⇔≡™╢⁹∕⇔≡

ה ⌐⅔™≡│ ╛ ─ ⅜ ⇔≡⅔╡ ≥╙─ ⌂ ⅜

≢⅝╢ ╩ ⇔ ≤ ≤─ ╩ ↕∑╢↓≤╩ ⇔≡™╢⁹

√∞⇔ ↓─ ╩ ⱪ꜡☿☻⌐ ╠∆≤ ⌂ ⌐ ≠ↄ ─ ╩

ה ∆╢╕≢≢ ∕─ ה ╕≢│ ⌐™╣≡™⌂™↓≤⅜╦⅛╢⁹ 

 

ⱷ꜡fi─  

, , ─ │⌐ⱶכ◕─↓ⱶ╩⇔╕⇔√⁹כ◕⅜ⱶכ♅─≈ 10 ─ⱷ꜡fi⅜ ⌐⌂∫

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

↑╕∆⅛⁹ ↑ ╩™╤™╤ ⅎ≡╖╕⇔╞℮⁹ 

 

 ⱶכ♅ ⱶכ♅ ⱶכ♅

 45  27  18  

 

Greer 2007 ⅜ ╡ →≡™╢ ─ │ CEO ─ ≤

⌂ ─ ─Ᵽꜝfi☻⅜ ≢№╢⅛╩ ⅎ╢╙─≢№╢⁹↓─ ≢│

⌐ ∆╢ ⌐ ∆╢ ≤ ─ ╛ ה ─ ≤─ ⅎ┌

≤™℮ ≤ ┼─ ─ ─ ╛∕╣≤ ≤─ ╩

∆╢↓≤─ ⌂≥╩ ↕∑ ∕╣∙╣─ ⅎ╩ ה ⌐

∆╢↓≤⅜ ╘╠╣╢⁹ 

─₈ ₉│ ─ ≈≢№╡ ⌐ ⅎ┌ ה

─ ⌂╢ ╛ ─ ∆╢ ⌂≥⌐⅔™≡╙ ∕─ ⌐ ╩ ╡ ™⌐ ⇔

≡ ╩ ∆╢ ∆╢√╘─ⱪꜝfi╩ ╡ ∆╢ ⌂≥⅜ ⅎ╠╣╢

2010 p.11 ⁹∕⇔≡ Greer 2007 ─ ⅛╠│ ה ≢ ⱪ꜡☿

☻╩ ℮ ≤⇔≡ ↓─╟℮⌂ ─ ╩ ⅛≈ ↕∑ ∕╣≤─ ╦╡

─ ≢ ─ ╩ ∆╢ⱪ꜡☿☻≢ ≤⌂╢ ≢№╢ ™╦╝╢₈ⱪ

꜡☿☻ ₉╩ ∆╢↓≤╩ ≢⅝╢ ⅜ ™∞↕╣╢⁹ 
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ᵒ ─ ≤  

ⱪ꜡☿☻│ ⌂─≢ ∕╣╩ ה ≢ ℮ │ ≥╙⌐

∆╢ ╛ ╩ ⌐⅔⅝⌂⅜╠ ∆╢ ⅜№╢≤ ⅎ╢⁹∕↓≢ ⌐⅔

™≡ ⱪ꜡☿☻⌐ ╦╢ ≤⇔≡ ⇔√₈ ╡ ┘─ ₉╩╙≤⌐

─ ╛ ≤™℮ ≢─ ⌐≈™≡ ⇔≡╖√™⁹ 

╡ ┘─  

─ ⅜№╡╕∆⁹ ─ │ ₈ ╡ ┘₉─ ╩ ⌐∆╢

⅛ ╪≢™╕∆⁹₈ ╡ ┘₉│ ⅜ ┘ ∕─ ≢ ╙ ↄ╕≢ ╪∞ ⅜

≤⌂╡╕∆⁹ ╕≢─ ─ │ 2009 ⅜ 403cm 2010 │ 385cm≢⇔√⁹

│ ╩ ┬√╘⌐ ─ ─ ≤ ─ ╩ ≡™╕∆⁹×─ │ ⱨ□

ꜟכ ⌂⇔ ╩ ⇔≡™╕∆⁹ ╩ ⌐⇔╕∆⅛⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ╠─ ∫√ ≢│ ≥╙│ ₁⌂ ה ─ ⅎ╩ ™≡ ─ ╩ ⅎ╢

↓≤⅜╦⅛∫√ │ 4 ⁹∆⌂╦∟ 1942 ⅜ ╩ ⌐ ℮ ─

─ ⌐ →≡™╢₈ ♫ꜟ ♦ ◔ꜟ◌Ɫ ⸗♠♥꞉◌♠♥꞊♫▬ ⱡ⸗

♠♥▬ꜟ▪ꜝ꞊ꜟ ꞌ ◦♥◌◌ꜝⱠⱣ♫ꜝ♯ ₉↓≤⅜ ↕╣╢ ⅜ ↕╣╢⁹ 

╕√ ╩∆╢ ─ ─ ≈⌐ ⅜ ↕╣╢↓≤⅜ ↕╣╢⁹∕─ ⌐│

ⱨ□►ꜟ╩ cm ≤⇔≡ ⌐ ╘╢⅛≥℮⅛⅜ ≤⌂╢⁹∕─↓≤⌐╟╡ ₈ ₉

≤™℮ ⌂ ⅎ─ ⅜╟╡ ⌐ ⅛┘ ⅜∫≡ↄ╢≤ ⅎ╢⁹∆⌂╦∟ №╢ ─

₈ⱡ▬☼₉≤⇔≡ ⌐ ↕╣≡⅝√↓≤╩ №ⅎ≡ ╡ ℮↓≤⌐╟∫≡ ⌂

ⅎ ─╟↕╛ ⌐ ╩ ≡╢↓≤⅜≢⅝╢≤™℮ ⅜ ↕╣╢1)⁹ 

↕╠⌐ ↓╣╕≢ ─ ה ≢№╕╡ ↕╣≡↓⌂⅛∫√ ה ─

⅜ ∆╢⁹∕╣│ ⌐ ∂√ ╛ ╩ ∆╢↓≤≢№╢⁹ ⅎ┌ ⱨ□

                                                   

1 ₈ⱷ꜡fi─ ₉≢│ ₈ ⌐ⱶכ♅ 3
3

1
∏≈ ⌐ ↑╢₉≤™∫√ ⅎ╛ ₈ ⇔√ ♅

╖─⌐ⱶכ ╩ ↑≡ ≥ⱶכ♅ │⌐ⱶכ♅ ∏≈ ↑╢₉≤™∫√ ⅎ≤─ ╩

∂≡ ₈ ₉≤™℮ ⌂ ⅎ─ ╛ ⅜╟╡ ⌐ ⅛┘ ⅜∫≡

™╢≤™℮ ⅜ ↕╣≡™╢⁹ 

 ₈ ╡
│┌ ≤

┘₉─  

 1  2  3  4  5  

└≢⅝  355 cm 345 cm 385 cm 360 cm 370 cm 

╟℮∆↑  × 375 cm 353 cm 390 cm 365 cm 

╦√╢  400 cm × 315 cm 402 cm × 
 

 1  2  3  4  5  

└≢⅝  × 369 cm 372 cm 375 cm 386 cm 

╟℮∆↑  376 cm × 357 cm 386 cm 374 cm 

╦√╢  × × × 320 cm 405 cm 
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►ꜟ╩ cm ≤⇔≡ ─ ╩ 10 ≢ ∫√ │ ⱨ□►ꜟ─ꜞ☻◒╩ ⇔√₈ ₉

≤⌂╢⁹╕√ ₈ 370cm ╪∞ ⱨ□►ꜟ─ ₉╙₈ ₉≢№╢⁹↓╣

│ ╩ ∆╢ ─ ה ─ ≤ ⅎ╟℮2 ⁹ 

↓╣⌐│ ⌐ ╩ ⌐⅔ↄ≤ ─╟℮⌂ ⅜ ⅎ╠╣╢⁹ ⌐

╩ ∆╢√╘─ ╩ ∆╢↓≤≢№╢⁹ ⅎ┌ OECD/PISA כ◦ꜝ♥ꜞ

─₈ⱬ☻♩◌₉כ≢│ ─ ⌐≈™≡ ─ ≈─

─ ╩₉כꜘ▬◙Ⱪ○כ◌₈╠⅛ ╘╢ ⌐ ─ ⌐ ╖ ↑╩∆╢₈

₉ ×S F E T ⌂≥ ⅜ ╡ →╠╣≡™╢⁹ ⌐ ◦Ⱶꜙ꜠כ◦ꜛ

fi⌐⅔↑╢ ≢№╢⁹ ♁ⱨ♩─ ╛ ─ ╙ ⅎ╠╣╢⁹ ⌐ ꜞ☻◒╩

∆╢√╘─ ╛ ─ ≢№╢⁹ ─ ≢│ ∕─ ╙

⇔⌂↑╣┌⌂╠⌂™↓≤⅜ ™⁹∕─ ╙ ⌐ ℮↓≤≢ ─ ™ ⅜

≢⅝╢⁹ 

 

2.1.4  ₈ ₉⌐ ∆╢ ╖ 

 2.1.3─ ⅛╠ ⌐ ∆╢ ╖─ ≤⇔≡ ₈ ⱪ꜡☿☻ ₉₈

─ ₉₈ ₉₈ ₉⅜ ↕╣╢⁹ ⌐│ ∕╣∙╣

⅜ ╕╣≡⅔╡ ∕╣╠─ │ 2-1─ ╡≢№╢3⁹ 

2- 1 ⌐ ∆╢ ╖ 

ⱪ꜡☿☻  

A-1             A-2  

A-3 ה        A-4 ה  

A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi   A-6 ה  

─  

B-1             B-2  

B-3             B-4    

 

C-1 ◦Ⱶꜙ꜠כ◦ꜛfi       C-2 ה  

C-3             C-4 ה  

 

D-1 ה ה     D-2 ה ה  

D-3 ה         D-4 ה ה  

D-5 ה         D-6 ה  

                                                   
2 ≢│ ⌂₈ ₉≤⇔≡ ↕╣≡™╢⁹ ⅎ┌ ₈ⱬ☻♩◌₉כ─

│ ₈ ≥₉ꜟכꜟ ┌╣╢╙─≢№╢⁹╕√ ⱦ☺Ⱡ☻⌐⅔↑╢ ╩
╡ →√ ≢│ ╩ ™√ ⅜ ↄ ╦╣≡⅔╡ ≢№╢ ⅎ┌

2008 ⁹ 
3 C D ⌐≈™≡│ ─ ≢ ℮↓≤⅜ ⌂╙─≤⇔≡ ∕╣∙╣ ≈ 6≈─

╩ →√⁹⇔√⅜∫≡ ⱪ꜡☿☻⌐⅔↑╢ ╩ ⇔√╙

─≢│⌂™⁹ 
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₈ ⱪ꜡☿☻ ₉⌐≈™≡│ ⌐╟∫≡ ⌐ │№╢≤⇔≡╙ ⱪ

꜡☿☻≢ ≤⌂╢ ⌐ ╩ ≡╢↓≤⌐⌂╢⁹₈ ⱪ꜡☿☻ ₉⌐ ╕╣╢

≈─ │ ▬◑ꜞ☻─♫◦ꜛ♫ꜟ◌ꜞ◐ꜙꜝⱶ National Curriculum QCA

2007a 2007b NC ⌐⅔↑╢₈ ⱪ꜡☿☻₉╛ ◌ꜞ◐ꜙꜝⱶ╩╘←╢▬◑ꜞ

☻─ ─ ה ה 2011 DfEE & QCA 1999 QCA 2004

2005 2007c Onion 2010 ↕╠⌐│ ▪ⱷꜞ◌ NCTM ─₈☻♃fi♄כ♪ 2000₉ NCTM

2000 ⌐⅔↑╢₈ⱪ꜡☿☻☻♃fi♄₉♪כ╩╙≤⌐ ⇔√╙─≢№╢⁹₈ ₉╛₈

ה ₉╩ ╖ ╪≢™╢↓≤│ ─ ─ ≢№╢≤ ⅎ≡™╢⁹ 

₈ ─ ₉⌐≈™≡│ ⌂ ╕≢⌐≥─╟℮⌂ ╩ ™╢⅛⌐ ╩

≡╢↓≤⌐⌂╢⁹ ─ │ ─ ⌐╒╓ ⇔≡™╢⁹ 

₈ ₉⌐≈™≡│ ─ ╛ ⌐⅔↑╢ ─≡⇔≥ꜟכ♠ ⌐

╩ ≡╢↓≤⌐⌂╢⁹C-1₈◦Ⱶꜙ꜠כ◦ꜛfi₉≢│ ♁ⱨ♩─ ╛ ─ ╙

⌐ ╣ ⅎ┌ ╩ ⅎ√≤⅝─ ™╩ ═√╡∆╢↓≤⅜ ⅎ╠╣╢⁹C-2₈

ה ₉│ ⌐ ∂√ ╛ ╩ ╠ ⇔ ─ ≤⇔≡ ™╢↓≤≢№

╢⁹C-3₈ ₉│ ⅎ┌ ≢ ⇔√₈ⱬ☻♩◌₉כ≢│ ⌐ ≠ↄ₈◌

─₉כꜘ▬◙Ⱪ○כ ⅜ ╡ →╠╣≡™╢⅜ ↓℮⇔√ │ ─ ⌂ ≢№

╢⁹C-4₈ ה ₉│ ╛ꜞ☻◒╩ ∆╢√╘─ ╛

─ ≢№╢⁹↓─╟℮⌂ ╩ꜟכ♠ ™╢↓≤≢ ╟╡ ─ ⌂ ─ ™

⅜ ≢⅝╢⁹ 

₈ ₉⌐≈™≡│ ⱪ꜡☿☻⌐ ╦╢ ⌐ ╩ ≡

╢↓≤⌐⌂╢⁹2.1.3 ᵑ─₈ ≤ⱪ꜡☿☻ ₉≢╙ ∂√╟℮⌐ ─

⌐│ №╢™│ ─ ™↓∕№╣ ₁⌂ ⅜ ─ ╛ ╩

∆╢↓≤⅜ ™⁹∕⇔≡ ↓╣╕≢─ ה ─ ≢│ ↓℮⇔√ │ ⌐

↕╣≡⅝√≤™ⅎ╢⁹⇔⅛⇔ ─ ⌐≤∫≡ ─₈ ₉≤™℮

│ ≢№╡ ↓╣⅛╠─ ה ─ ≢│ ∕℮⇔√₈ ₉╩ ⌐

∆═⅝≢№╢≤™℮─⅜ ─ ⌂ ≢№╢⁹ 

─╟℮⌂ ⌐╟∫≡ ↕╣╢₈ ─ ╖₉≤₈ ⱪ꜡☿

☻₉≤─ ╩ ∆╣┌ 2-1

─╟℮⌐⌂╢⁹ ≢™℮₈

ⱪ꜡☿☻₉│ 2.1.2≢╙ ∂√╟

℮⌐ ₈ ─ ₉╩₈ ─

₉⌐ ⇔√ ≢ ⌂

╩ ⇔ ∕╣╩╙≤⌐ ─

─ ⌐ ⇔≡ ─ ╩

℮ ─ⱪ꜡☿☻╩™℮⁹↓─₈

ⱪ꜡☿☻₉│ 2-1⌐ ∆╟

℮⌐ ─∕╣∙╣─ ⌐╟∫≡

ⅎ╠╣ ↕╣╢ ≢№╢ ≤

≤╠ⅎ≡™╢⁹ 

↓─╟℮⌂ ─ ╩⌡╠∫

2- 1 ₈ ⌐ ∆╢ ╖₉≤

₈ ⱪ꜡☿☻₉─  
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√ ≢│ √⌂ ─ ╩╙ ⌐ ╣╢ ⅜ ↕╣╢⁹ ⌐│

╛ ─≢ⱪכꜟ◓ ╩ ™ ≢∕╣∙╣─ ╩ ⇔ ∆╢↓≤

≢ ─ ™ ─ ╩ ≢⅝╢⁹↓╣│ ─ ה ─ ╩ ∆╢

↓≤≢ ≢⅝╟℮⁹⇔⅛⇔ ─ ⌐ ≥─ ⌐∆╢⅛─ ⌐│₈ ₉

⅜№╢╦↑≢│⌂ↄ ─ ⌐│ ╠╣⌂™ ≤⌂╢⁹ ╡≥∫─⌐ꜟכꜟ

⇔ ™╛ ≢ ╘╢↓≤⅜ ⅎ╠╣╢⅜ ∕─ ≤⇔≡ ₁⅜ ⌂ ╩ ℮

╩ ╘╢√╘─ ≡╙ ≤⌂╢⁹ 

 

2.2  ₈ⱪ꜡☿☻ ₉─ ₈ⱪ꜡☿☻ ₉⌐ ∆╢  

≢│ ⌂ ─ ≥╙⅜ ∆╢⁹≈╕╡ №╢ ⌐ ⇔≡ ─

╩ ⇔ ╩ ⌐⇔ ≤ ⇔ ∆╢↓≤─≢⅝╢ ≥╙╙™╣┌ ∕╣╠

╩ ⅎ╢↓≤─≢⅝⌂™ ≥╙╙™╢⁹∕↓≢ ≠ↄ╡╛ ⌐⅔™≡ ≥╙─

╩ ⌐ ∆╢√╘⌐│ ⱪ꜡☿☻─ ≢№╢₈ⱪ꜡☿☻ ₉─

⅜ ≢№╢≤ ⅎ√⁹↓℮⇔√ ─ ≢ ⇔√₈ⱪ꜡☿☻ ⌐ ∆

╢ ₉⅜ 2-2 ≢№╢⁹ 2-2─ ⌐│ 2-1 ─₈ ⱪ꜡☿☻ ₉─ ≈─

╩ ⇔ ⌐│ ≈─ⱪ꜡☿☻ ⌐ ∆╢ ╩ ⇔≡™╢⁹ 

─ ⌐№√∫≡ ⌐ ⌐⌂∫√─⅜ ╩ ∆╢√╘─ ≢№╢⁹≈╕

╡ ₈≥─╟℮⌂ ⌐ ≠™≡ ╩ ╢⅛₉≤™℮↓≤⅜ ⌂ ≢№∫√⁹

↓─ ⌐≈™≡│ ≢ ⇔√▬◑ꜞ☻─ Bowland Math. Bowland 

Charitable Trust 2008 ה ה ה 2011 │ 3 ≢ ═╢ ≤

╠─₈ ה ─ ₉⌐ ∆╢ ─ 2007 2008 ⅜ ⌐⌂╢⁹ 

ⱪ꜡☿☻ ─ ╩ ≤⇔≡ ↕╣√ Bowland Math. ⌐│ ─₉▫♦♃☻☻כ◔₈

⌂≥─ ⌐╟∫≡ ↕╣√ⱪ꜡☿☻ ╩ ∆╢√╘⌐₈ assessment 

task ₉⅜ ╘╠╣≡™╢⁹↓─₈ ₉≢│ NC ─₈ ⱪ꜡☿☻₉⌐ ↕∑╢

≢ 2-3⌐ ◒♇ꜞⱩכꜟ⌂℮╟∆ ⅜ ↕╣≡™╢⁹ 2-3 ─╟℮⌐

Bowland Math. ─₈ ₉⌐ │≢◒♇ꜞⱩכꜟ╢∆ ─₈ ₉≢ ≤⌂

╢ⱪ꜡☿☻ ⅜ ⌐ ↕╣≡™╢⁹╕√ ⌐│ ⱪ꜡☿☻ ⌐ ∆╢ ⅜

↑╠╣≡™╢⁹Bowland Math. ─₈ ₉⌐ │≢◒♇ꜞⱩכꜟ╢∆ ⌂

╩ ↑╢─≢│⌂ↄ ₁─₈ ₉⌐∕∫≡ ─ ╩ ↑≡™╢ ⅜ ≢№

╢⁹ ⱪ꜡☿☻ ⌐ ∆╢ ⌂ ╩ ⇔≡™╢╦↑≢│⌂™⅜ ⱪ꜡☿☻ ─

╩ ∫≡™╢≤™℮ ≢ ⌐⅔↑╢ ⌐ ∆╢ ⌐≤∫≡╙

╩ ⅎ╢ ≤™ⅎ╢⁹ 

 ╠─₈ ה ─ ₉⌐ ∆╢ ≢│ 2-4 ⌐ ∆╟℮⌂₈ ה

─ ─ ₉4⅜ ↕╣≡™╢ 2007 pp.68-69 ⁹ ⌐│ ₈ ה ╩ ╖

∆ ₉₈ ה ╩ ℮ ₉₈ ה ≢ ∆ ₉₈ ה ≢ ⅎ ℮ ₉─₈

                                                   
4 ╠│ ₈ ₉╩ Ⱨ▪☺▼─ ─ ≈─ ₈ ₉₈ ₉₈ ₉

₈ ≤ ₉₈ ₉─℮∟ ₈ ₉╩ №╢ ─ ╛ ⌐ ∫≡ №

╢ ─ ╩ ╘╟℮≤™℮₈ ₉─ ⅎ⅜ ≤⌂∫≡™╢↓≤⅛╠ ™√ ≈

─ ╩╙∫≡™╢╙─≤⇔≡™╢⁹ 



 

10 

2-2 ₈ ⱪ꜡☿☻₉⌐⅔↑╢₈ⱪ꜡☿☻ ₉⌐ ∆╢

  

  
  

       ≤─  

 

 

 

─  

 

 
  Ŭ ɔ 

A-1  

Formalization  

─ ╩₈ ─

₉⌐ ∆╢ ∆

 

↕╣√ ⌐∕∫≡

─ ╩₈ ─

₉⌐ ∆╢⁹ 

⌂╡─ ╩ ⇔ ∕─

⅛╠ ─ ╩₈

─ ₉⌐ ∆╢⁹ 

⌂ ╩ ⇔ ∕╣∙╣

─ ⅛╠ ─ ╩

₈ ─ ₉⌐ ∆╢⁹ 

  

⅜≥─╟℮⌂ ╩ ⇔

─ ╩₈ ─ ₉

⌐ ⇔√⅛╩ ∆╢⁹ 

A-2  

Representing  

⌂ ⌐╟∫

≡ ╛

╩ ∆╢  

↕╣√

⌐╟∫≡ ╛

╩ ∆╢⁹ 

⌂╡─ ╩

⇔ ╛

╩ ∆╢⁹ 

╛ ⌐ ∂≡ ⌂

╩ ⇔ ⇔

╛

╩ ∆╢⁹ 

  

─ ⌂ ╩ ∂

≡ ─ ╛

╩ ∆╢⁹ 

A-3  

ה  

Analysing  

⅝╛

⌐ ≠™≡ ─

╩ ⇔ ∆╢  

↕╣√ ⅝╛

ⅎ ⌐∕∫≡ ─

╩ ⇔ ∆╢⁹ 

⅝╛ ⅎ ╩

⇔ ─ ╩ ⇔ ∆

╢⁹ 

⅝╛ ⅎ ╩ ≢

⇔√╡ ≈ↄ╡ ⇔√╡⇔

⌂⅜╠ ─ ╩ ⇔

∆╢⁹ 

  

─ ⅝╛

╩ ⇔ ∕─ ⌐ ∫≡

─ ╩ ה ∆╢⁹ 

A-4 ה  

Interpreting & 

Validating  

╙≤─ ─ ⌐

╠⇔ ╦∑≡

╛ ╩

⇔ ∕╣╠─ ╩

∆╢  

╙≤─ ─ ⌐

╠⇔ ╦∑≡ ─

╛

╩ ∆╢⁹ 

╙≤─ ─ ⌐ ╠⇔

╦∑≡ ─ ╛

╩ ⇔ ∕╣

╠─ ╩ ∆╢⁹ 

╙≤─ ─ ⌐ ╠⇔

╦∑≡ ─

╛ ╩ ⇔

⅜№╣┌╟╡ ╩ ╘

╢√╘─ ╩ ℮⁹ 

  

─▪ⱪ꜡כ♅⌐╟╢

╛ ≤╙ ⇔

⌂⅜╠ ╛ ╩ ה

⇔ ∆╢⁹ 

A-5 ◖Ⱶꜙ

 fiꜛ◦כ◔♬

Mathematical 

communicating  

╛

╩ ⅎ╢  

╛

╩ ⌂ ה

≢ ⅎ╢⁹ 

╛ ⌐

≈™≡ ╩ ⇔√

ה ≢ ⅎ╢⁹ 

╛

╩ ─ ⌐

∂√ ה ╩ ⇔ ⅎ╢⁹ 

  

─ ╛

╩ ⇔ ─∕╣≤

ה ⇔ ╡ →╢⁹ 

A-6 ה

 

Realizing 

mathematical  and 

social value  

ה ⌐

≠™≡ ∆╢  

─ ≈─ ⌐ ∫

≡ ╩ ∆⁹ 

∆╢↓≤─⌂™ ─

╩ ╡ ╣≡ ╩

∆⁹ 

⌐│ ∆╢ ⌂

╩ ╡ ╣≡ ⌂

╩ ∆⁹ 

  

⌐╟╢ ─ ⌐ ≠

™√ ╩ ↑ ╣

ה ⇔ ⌂ ╩

∆⁹ 
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2- 3 Assessment Taska ≤ ₑ⌐  ◒♇ꜞⱩכꜟ╢∆

ה ה ה 2011 p.12  

    ≤  
◖Ⱶꜙ♬◔כ◦ꜛfi≤  

╡ ╡ 

≤ ─

╩ ┬  

ⅎ╢↓≤ ≤

↕  

╩⅔⅝⌂⅜╠

╩ ≠↑╢  

─

↕  

⌂ ╩⅛ↄ №╢

™│ ≤⌂╢

╩ ⌐ ⌐

⅛ↄ⁹  

∕╣∙╣─ ⅜

∏≈ ╗≤⇔≡

─ ╩ ╘≡

™╢⁹  

╙≤─ ┼ ╩

≠↑≡™╢⁹

ⅎ┌ 2000 ─

│ ⅛∕℮≢│

⌂™⅛⁹  

─ ⅜≥╣≢ ∕╣

∙╣─ ⅛╠ ─

⅜ ╕╣╢⅛╩ ⅎ╢

↓≤⅜ ⌂ ≢ ⅎ

╩ ⇔≡™╢⁹  

⌂ ╩⅛⅝ ⅛↑

⅜ ⌂ ≢№

╢↓≤╩ ⇔≡™╢⁹

№╢™│ ╩

⌐ ⌐⅛™

≡™╢⁹∕⇔≡

─ ─ ╩ ⅎ

≡™╢⁹  

∕╣∙╣─ ⅜

∏≈ ╗≤⇔≡

⅛↑ ≢ ─

╩ ╘ ∕╣╠─

╩∆═≡ ⅎ

→╢ ⅜№╢↓

≤╩ ⇔≡™╢⁹ 

─ №√╡─

─ ⌐≈™≡─

╩ ⌐⇔≡™

╢⁹ ⅎ┌ ∕╣∙

╣─ ⅛╠ ─

⅜ ╕╣╢⁹  

⅜ ╩ ℮↓≤⅜

≢⅝╢╟℮⌐ √∟

─ ╩ ⇔≡™╢⁹  

∆═≡─ ╩ ⇔

≡™⌂ↄ≡╙ ⅛↑

≤ ─ ─

╩ ⇔≡™╢⁹  

⌂ ─

≢ ╒≤╪≥─

│ ─

╩ ╗↓≤╩

⇔≡™╢⁹  

─ №√╡─

─ ⌐≈™≡─

╩ ⇔ ≡™

╢⁹ ⅎ┌ │

⌐ ╕╣╢ │

≢№╢ ≤⇔

√⁹  

⅛╠ ╕≢│∫⅝

╡≤ ≢ ⌂◖

Ⱶꜙ♬◔כ◦ꜛfi╩⇔

⌂ ╩ ╖

≡≡™╢⁹  

╘─ ≤∆═≡

─∕─ ╩ ⅛↑

≤ ─ ≢ ∆

⌂ ╩ ╪

≢™╢⁹  

⌂ ╩

∫≡ ⌐╦√

╢ ╩ ⇔√

─№╢

⌐ ⅛∫≡™╢⁹  

╩ ⌐⇔

≡™╢⁹ ⅎ┌ 1

╙ ⅜ ⌂⌂™

№╢™│ ⌐

⌐⌂╣┌∆←⌐

∆╢⁹  

╡ ╡─ ⅎ

┌ ─ ⌐≈⅝

╕╣╢ ─ ⅜ ⌐

⅝ↄ ∆╢↓≤⁹∕

╣≤≤╙⌐ │∫⅝╡≤

≢ ⌂◖Ⱶꜙ♬

fi╩∆╢⁹ꜛ◦כ◔  

 

≈─ ₉⌐ ∆╢ ⌐∕∫≡ ∕╣∙╣─ ─ ⅜ ↕╣≡™╢⁹╕√

⌐│ ∕╣∙╣─ ⌐≈™≡ з⅛╠ й╕≢─ ≈─ 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 ↕╣≡™╢ ⅜ ⌐≤∫≡ ≢

№╢⁹╕√ ₈ ה ─ ₉╩ ∆╢ ┼─ ╩ ⌐⅔⅝⌂⅜╠ ₈ ≈─₉

╩ ⇔≡™╢ ╙ ⌐⌂╢⁹  
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2- ה 4 ─ ─ ᵑ ᵕ↔≤⌐  2007 pp.68- 69  

 

 
з  и  й  

1 ה ╩ ╖ ∆  

ᵑ ה ≢⅝╕╡

╛ ⌂≥╩ ≈↑╢

 

1 2 ─ ⅛╠⅝╕╡╛

╩ ≈↑╢⁹  

ⅎ╠╣√ ─╒≤╪

≥╩ ⇔≡ ⅝╕╡╛

╩ ≈↑╢⁹  

ⅎ╠╣√ ╩

⇔ ⌐ ╣≡ ⅝

╕╡╛ ╩ ≈↑╢⁹  

ᵒ ה ≢ ╩

╙≤⌐ ⅛╘╢  

⅛╠∆←⌐

⌐ ╪≢ ⇔√╡

⇔≡™╢℮∟⌐

╩ ╣≡ ⇔

√╡∆╢⁹  

╩ ⌐ ™≡│

™╢⅜ №╢ ≢

⌐ ╪≢ ∆╢⁹  

⅛╠ ─≈⌂⅜╡

⌐ ⌂ ╩╙√∑

≡ ╕≢ ∆╢⁹  

ᵓ ה ≢ ⌐

ⅎ╢  

≈─ ⅎ╩ ⇔≡

ⅎ╢⁹  

∂╟℮⌂ ─ ⅎ╩

™ↄ≈⅛ ∆⁹  

─ ℮ ⅎ╩™ↄ≈

⅛ ∆⁹  

ᵔ ה ≢ ≠

↑≡ ⅎ╢  

∆╢ ╩ ™

∆⁹  

∆╢ ≤─

╛ ╩ ∆⁹  

№╢ ≤─

╩ ∆⁹  

ᵕ ה ≢

⌐ ⅎ╢  

ⅎ≡™√ ╩╙

≤⌐╒⅛─ ╩

∆⁹  

ⅎ≡™√ ╩╙≤

⌐ ⇔√ ─

⌐ ╡ ╗⁹  

ⅎ≡™√ ≤∕╣

╩╙≤⌐ ⇔√

─ ╩ ⅎ╢⁹  

2 ה ╩ ℮  

ᵑ ─ ╩ ה

─ ⌐ ∆  

─ ╩ ∆

╢√╘⌐ ⌂ ╛

╩ ∆╢⁹  

─ ╩ ∆╢

√╘⌐ ⌂ ╛ ─

╩ ∆╢⁹  

─ ⌐№╢ ╛

─ ╩ ╛◓ꜝⱨ

⌂≥≢ ∆⁹  

ᵒ ה ─ ╕╡

⌐ ∫≡ ∆╢  

1 ─⅝╕╡╛ ⅝

╩ ℮⁹  

⅝╕╡╛ ⅝╩

⌐ ℮⁹  

™╤™╤⌂ ≢⅝╕

╡╛ ⅝╩ ⌐

℮⁹  

ᵓ ה ≢ ⇔

√ ╩ ╡ ╢  

√ ⅜ ⇔™⅛

╩╙℮ ⇔

⇔≡ ⅛╘╢⁹  

√ ⅜ ⇔™⅛╩

─ ≢ ⅛╘

╢⁹  

√ ⅜ ⇔™⅛╩

≤ ≠↑≡ ⅛

╘╢⁹  

ᵔ ה ≢ ה

↕╣╢  

╛ ╛◓ꜝⱨ⌂≥

≢ ∕↓⌐ ↕╣≡™

⌂™ 1≈─ ─

╩ ⅎ╢⁹  

╛ ╛◓ꜝⱨ⌂≥≢

∕↓⌐ ↕╣≡™⌂™

─ ─ ╩

ⅎ╢⁹  

╛ ╛◓ꜝⱨ⌂≥

≢ ∕↓⌐ ↕╣≡™

⌂™ ─ ≤∕─

╩ ⅎ╢⁹  

ᵕ ה ≢

ה ⌐ ∆╢

 

⌐ ∫≡

╩⅔╟∕≢ ∆

╢⁹  

╩ ⌂

≤⅔╟∕≢ ∆╢⁹ 

╩ ⌐

∂≡ ⅔╟∕≢

∆╢⁹  

3 ה ≢ ∆  

ᵑ ה הⱨꜝ◓ה

⌂≥≢ ∆  

⌐ ∫≡ ה

הⱨꜝ◓ה ⌂≥≢

∆⁹  

╠ ╪≢ ה ◓ה

ꜝⱨה ⌂≥≢ ∆⁹  

⌐ ∂≡ ה ה

◓ꜝⱨה ⌂≥≢

⌐ ∆⁹  

ᵒ ה הⱨꜝ◓ה

⌂≥╩ ℮  

⌐ ∫≡ ─

⌐ ה ꜝ◓ה

ⱨה ⌂≥╩ ℮⁹  

─ ⌐ ה ◓ה

ꜝⱨה ⌂≥╩ ℮⁹  

⌐ ∂≡ ─

⌐ ה הⱨꜝ◓ה

⌂≥╩ ℮⁹  

ᵓ ה הⱨꜝ◓ה

⌂≥╩╟╗  

ה הⱨꜝ◓ה ⌂

≥⅛╠ ∕↓⌐ ╣√

╩╟╗⁹  

ה הⱨꜝ◓ה ⌂≥

⅛╠ ∕↓⌐ ╣√

─ ╩╟╗⁹  

ה הⱨꜝ◓ה ⌂

≥⅛╠ ∕↓⌐ ╣√

─ ╩╟╖ ∕

─ ╕≢╙╟╗⁹  

(4) ה ≢ ⅎ ℮  

ᵑ ה ≢ ∆

╢  

─ ⅎ╩ ═╢⁹ ⅝ ╩ ⇔≡

─ ⅎ╩ ∆╢⁹  

⅝ ╩ ⇔≡

─ ⅎ╩╦⅛╡╛∆

ↄ ∆╢⁹  

ᵒ ה ≢ ∆

╢  

─ ╩ ↄ⁹  ─ ╩ ™≡ ∕

─ ╩ ⅎ╢⁹  

─ ╩ ™≡

─ ⅎ╛ ─ ⅎ

≤ ≠↑╢⁹  

ᵓ ה ≢ ⇔

℮  

⇔ ™⌐ ∆╢⁹ ╩≤╠ⅎ≡ ⇔

℮⁹  

╟╡ ↕╣√ ⅎ╩

⇔≡ ⇔ ℮⁹  
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─╟℮⌂ Bowland Math. ╛ ╠─ ╩ ⌐⇔⌂⅜╠5) ≢│

─╟℮⌂ ⅎ ≢ ╩ ╢↓≤≤⇔√⁹∕─ ⅎ ─ ⌂ │ ─ ⌐№╢⁹  

─ │ ₈ ₉⌐⅔↑╢₈ⱪ꜡☿☻ ₉─ ─ ≤™℮ ⅛╠ ≈

─₈ⱪ꜡☿☻ ₉⌐ ∆╢ ≤⇔≡ ₈ ₉₈ ─ ₉₈ ₉≤

╟┌╣╢ ≈─ ╩ ↑√ ≢№╢⁹₈A-1 ₉╩ ⌐⇔⌂⅜╠ ↓╣╠ ≈─

╩ ⇔╟℮⁹₈A-1 ₉─₈ ₉│ ₈ ↕╣√ ⌐∕∫≡

─ ╩₈ ─ ₉⌐ ∆╢₉≤⌂∫≡™╢⁹₈ ↕╣√ ⌐∕∫≡₉≤№╢╟

℮⌐ ≢│ ⅎ╠╣√ ⌐ ≠™≡ ─ ╩ ─ ⌐ ≢⅝

╢ ≢№╢⁹ ™ ⅎ╣┌ ─ ╩ ∆╢↓≤⅜≢⅝⌂™ ≢№╢⁹∕

╣⌐ ⇔ │ ₈ ⌂╡─ ╩ ⇔ ∕─ ⅛╠ ─ ╩₈

─ ₉⌐ ∆╢₉ ≢№╢⁹≈╕╡ ⅎ╠╣√ ⌐ ≠™≡ ─

╩ ─ ⌐ ≢⅝╢∞↑≢│⌂ↄ ⌂╡─ ╩ ≢⅝╢↓≤⅜ ≢

│ ╘╠╣╢⁹↕╠⌐ │ ₈ ⌂ ╩ ⇔ ∕╣∙╣─ ⅛╠

─ ╩₈ ─ ₉⌐ ∆╢₉≤⌂∫≡™╢⁹ │ ≈─ ≢│⌂ↄ

⌂ ╩ ╠ ≢⅝╢ ≢№╢⁹₈A-1 ₉ ─ ─ ≈─ⱪ꜡☿☻ ─

⌐≈™≡╙ ─ ⅛╠ ─ ╩ ∫≡⅔╡ ≈─ⱪ꜡☿☻ ⌐ ∆

╢ ╩ ⇔ ╩ ∫≡™╢ ⅜ ─ ─ ≢№╢⁹  

─ │ ─ ⌐ ∆╢ ⌂ ≤⇔≡ ₈ ≤─ ₉≤™℮

╩ ⇔√ ≢№╢⁹ ≢⌡╠∫≡™╢₈ ₉│ №ↄ╕≢ ≠ↄ╡─ ─

≢№╡ ⌐⅔↑╢ ≥╙─ ─ ╩≤╠ⅎ╢ ≤⇔≡ ↕╣╢╙─

≢№╢⁹⇔√⅜∫≡ ₈ ₉│ ─ ╩ ⇔√╡ ≠ↄ╡╩ כ♠─╘√℮

ꜟ≤⇔≡ ∆╢╙─≢⌂↑╣┌ ⅜⌂™⁹ ≠ↄ╡⌐№√∫≡ ₈ ₉≤™℮ ∞

↑≢│⌂ↄ ₈ ₉│ ≢⅝⌂™ ≢№╢↓≤╩ ⇔√ ≢ ₈ ₉─ⱪ꜡☿☻

─ ╩ ⇔ →╢ ≤⇔≡₈ ≤─ ₉╩ ⇔√⁹ ≠ↄ╡─ ⌐

₈ ≤─ ₉─ ╩ ╘╢≤™℮ ╩╙≈↓≤≢ ≤─ ─

ⅎ┌ Ɑ▪ ⱪכꜟ◓ ╡ →⌂≥ ╩ ∆╢↓≤⅜≢⅝╢≤ ⅎ╠╣╢⁹⌂⅔

─ ⌐│₈A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi₉⅜ ↕╣≡™╢⅜ ─

│ №ↄ╕≢₈ ₉─ⱪ꜡☿☻ ⌐ ⇔√ ≢№╢≤™℮ ⌐⅔™≡ ₈ ≤─

₉≤│ ╩ ∆╙─≢№╢⁹  

↓℮⇔√₈ ≤─ ₉⌐╟╢₈ ₉─ⱪ꜡☿☻ ─ ╩ ⌐

▬ⱷכ☺∆╢⌂╠┌ ∕╣│ 2-2 ─╟℮⌐⌂╢≤ ⅎ≡™╢⁹₈ ≤─ ₉│

─ Ɑ▪ ⱪכꜟ◓ ⌂≥ ─ ≤⇔≡─₈ ₉≢№╢⁹⇔√

⅜∫≡ ∕─ ⌐ ™⅜№╢↓≤⅜ ↕╣╢↑╣≥╙ ∕℮⇔√ ╩ ⌐

∆╢↓≤│ ⇔™⁹∕─√╘ ≢│ ─ ⌐ ™⅜№╡ ™ ⌐№

                                                   
5 ╠│₈ ה ─ ₉─ ╩ ↑╢ ╩ ─╟℮⌐ ═≡™╢⁹₈ ה

─ ─ ⌐№√∫≡ ≤⇔≡ ⇔√ ╩ ─ ╕╡≤™℮ ⅛╠ ∆╢√╘

≢№∫≡ ∕─ ─ ╛№╡ ⅜ ⌐⌂╢↓≤╩ ⇔≡─↓≤≢№╢⁹₉

∕⇔≡ ∕─ │ ₈Ⱨ▪☺▼─╟℮⌐ ⌂ ⌐ ⌐♃כ♦╢∆ ∫≡™╢─≢│⌂

ↄ ≥╙─ ╛ ─ ⌐ ∆╢ √∟─ ה ⌐ ≠™≡ ╦╣√╙─≢№╢⁹₉

≤⇔≡™╢⁹ ╙ ─ ≢₈ ₉╩ ⅎ≡™ↄ⁹  
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╢╒≥ ─ ⅜ ╕╢↓≤⅜ ↕╣╢↓≤╩ ∆╢√╘⌐ ɖ ɗ ɘ≤

∞↑ ⇔≡™╢⁹∕╣ ₈ ≤─ ₉─ ─ │ ₁─ ─ ╛

⌐ ∆╢↓≤⌐⌂╢≤ ⅎ≡™╢⁹  

 

 

 

 

 

 

 

 

 

 

 

                     

⅜ ⅜ ≤─ ⅜№∫√≤⅝⌐ ↕╣╢  

2- 2 ⱪ꜡☿☻ ⌐ ∆╢ ─  

2.3  ─╕≤╘ 

 ≢│ ≢ ∆╢₈ ₉─ ╖╩ ⇔√⁹∕─

│ 2-1 ─₈ ⌐ ∆╢ ╖₉⌐⌂╢⁹↓─ ╖│ ─

╩ ≤∆╢ ≠ↄ╡─√╘─ ╖≢№╢⁹ ⌐ ∕╣│ ⌐⅔↑╢

≥╙√∟─ ─ ╛ ≢ ה ⇔√ ⌐ ∆╢

─ ─ ⌐⌂╢≤™℮ ⌐⅔™≡ ╖≤™ⅎ╢╙─≢№╢⁹  

 2-1 ⌐ ⇔√₈ ⌐ ∆╢ ╖₉⌐⅔™≡ ₈A-1 ⱪ꜡☿☻ ₉

│ ⌂ ≢№╡ ≠ↄ╡─ ⌐⌂╢╙─≢№╢⁹∕℮⇔√ ─ ≢│

⌐ ∆╟℮⌂₈ⱪ꜡☿☻ ⌐ ∆╢ ₉╩ ⇔√⁹ ≢ ∆╢₈ⱪ꜡

☿☻ ⌐ ∆╢ ₉│ ─╟℮⌂ ─ ≥≈╙╩כ▫♥ꜞ♫☺ꜞ○╛ ⅎ≡

™╢⁹ 

≢ ⇔√₈ⱪ꜡☿☻ ⌐ ∆╢ ₉─ ≤⇔≡│ ₈ⱪ꜡☿☻ ₉─

⌐ ⇔≡™╢ ⅜№→╠╣╢⁹╦⅜ ⌐⅔↑╢ ה ─ ⌐≈™≡│ ™╦

╝╢₈ ⇔™ ₉⅜ ↕╣≡ ╛ ⌂ ⅎ ─ ⅜ ↕╣╢╟

℮⌐⌂∫√⅜ ≢╙ ₈ ₉⌐ ∆╢ ╛ ╩ ≤∆╢ ⌐ ∆╢ ⌐

№╢↓≤│ ╘⌂™⁹╕√ ≢│ ╛ ─ ⅜ ↕╣≡⅔╡

™╦╝╢₈ⱪ꜡☿☻ ₉─ ─ ⅜ ─ ⌐⌂∫≡™╢≤™ⅎ╢⁹↓℮⇔√

─ ⌐ ⇔√₈ⱪ꜡☿☻ ⌐ ∆╢ ₉│ ↓╣╕≢ ⅜ ⌐ ≡╠

╣≡↓⌂⅛∫√₈ⱪ꜡☿☻ ₉⌐ ∆╢ ─ ⌐ ∆╢╙─≤ ⅎ≡™╢⁹  

 ∕─ ≢ ▬◑ꜞ☻─ NC ╛▪ⱷꜞ◌─₈☻♃fi♄₉♪כ│ ⱪ꜡☿☻ ─ ⌐

─╙─│ ⌐╟

╡ ╕╢ ™⅜ ⅝™  

≤─ ⅜ ™

⌐№╢╒≥ ─

⅜ ╕╢↓≤⅜ ↕╣

╢⁹   

 

ɘ  

ɗ  

ɖ  

≤─ 
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╩≈↑√╙─≤™∫≡╟™⁹⇔⅛⇔ ↓╣╠─◌ꜞ◐ꜙꜝⱶ≢ ↕╣≡™╢ⱪ꜡☿☻

⌐ ∆╢ │ ⱪ꜡☿☻ ⌐ ∆╢₈ ⌂₉ ≢№∫√╡ ™

⌐ ∆╢ ≤⌂∫≡⅔╡ ₁─ ┼─ ╩ ⇔√╙─≢│⌂™⁹

ⅎ┌ ▬◑ꜞ☻─ NC ⌐⅔↑╢₈ ⱪ꜡☿☻₉⌐ ∆╢₈ attainment targets ₉

│ ⅛╠ ╕≢╩ ⌐ ╣√╙─≢№╡ ™ ╩ ⌐ ╘√

≤⌂∫≡™╢⁹↓─ ⌐⅔™≡ ≢ ⇔√₈ⱪ꜡☿☻ ⌐ ∆╢ ₉│

⌐⅔™≡ ╘╠╣╢ⱪ꜡☿☻ ⌐ ⇔≡ ╩ ∫√ ╛ ≠

ↄ╡┼─ ╩ ⇔≡™╢ ⌐⅔™≡ ≥╢№⅜כ▫♥ꜞ♫☺ꜞ○ ⅎ≡™╢⁹  

 

─ ה  

ה ה ה 1994 ₈ ─♪ⱪfi◄fiכ○╢↑⅔⌐ ⌐╟╢

⌐ ∆╢ ─ ≤ ₉ ₐ

ₑ pp.32-43  

1995 ─♪ⱪfi◄fiכ○₈, ≤ Humanistic Mathematics ⌐≈™≡₉

ₐ 28 ₑ pp.243-248  

2010 ₐ ⌐⅔↑╢ ⌂ ─√╘─ ESD ⌐ ∆╢

ₑ  

2007 ₈ ה  ─ ─ ₉ ה ₐ ─

⌂ ⅎ ╩ ╡ ⅎ≡ₑ pp.62-73  

2004 ₐPISA 2003 ה ─ OECDה╖ ─

ₑ ⅞╞℮∑™  

1988 ₐ 18 ╩ ∆╢ₑ  

1980 ₈a⅝╘ ₉─ ┼─ ₑ  

2009 ₈ ⌐⅔™≡ ─ ╩╘↨∆ ⌐ ∆╢ ₉

ₐ ₑ 91 12 pp.20-30  

1942 ,₈ ⱡ ♠ⱡ ₉ₐ ₑ 24

pp.6-14  

1996 ₈  ≤∕─ ₉ ₐ  ₑ

pp.81-105  

2008 ₐⱦ☺Ⱡ☻≢ ™↓⌂∆  ₑ  

2001 ₐ ה ≤ ה ─≈⌂⅜╡ₑ  

2007 ₐ ה ⌐⅔™≡ ∆╢ ≤∕─ ⌐ ∆╢ ₑ

 

23 2008 ₈ ה ─ ≤⇔≡─₈ ה ─ ₉─ ⌐

∆╢ ₉ ₐ ₑ 90 pp.11-21  

ה ה ה 2011 ₈ ⌐⅔↑╢ⱪ꜡☿☻ ─√

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

ₐ ₑ 93 pp.2-12  

2009 ₈ ה ⌐⅔↑╢ ⌂♪ⱪfi◄fiכ○ ─ ⅛╠─ ₉
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ₐ ₑ 15 pp.51-57  

Bowland Charitable Trust 2008 , Bowland Maths: An imaginative resource for teaching 

mathematics Key Stage 3. DVD ⱴ♬ꜙ▪ꜟ  

DfEE & QCA 1999 , Mathematics: The national curriculum for England .  

Greer,B. 2007 , A sense of proportion for social justice, Philosophy of Mathematics 

Education Journal , No.21. (http://people. exeter.ac.uk/PErnest/pome21/ ). 

Lesh,R. & Zawojewski,J. 2007 , Problem solving and modeling, Lester,F.K. (ed.), Second 

Handbook of Research on Mathematics Teaching and Learning , NCTM, pp.763 -804. 

Mukhopadhyay,S . & Greer B 2001 , Modeling with purpose: Mathematics as a critical 

t ool, Sociocultural Research on Mathematics Education Lawrence Erlbaum Associates

pp.295-311. 

NCTM 2000 , Principles and standards for school mathematics . 

Onion,A. 2010 The national context in England for Bowland Maths 2010 11 16

▬fi♃ⱦꜙכ PowerPoint  

Pollak ,H.O. 2003) A history of the t eaching of modeling, A History of School Mathematics , 

Vol .1, NCTM, pp.647 -671. 

QCA 2004 , The key skills qualifications standards and guidance . 

QCA 2005 , National standards for adult literacy, numeracy and ICT . 

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

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

QCA 2007c , Functional skills standards . 

 

 

  

http://people.exeter.ac.uk/PErnest/pome21/
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 ▬◑ꜞ☻ ⱪ꜡☺▼◒♩ Bowland Maths.⌐≈™≡ 

≢│ ☺כ♥☻כ◐─☻ꜞ◑▬ 3 11 ⅛╠ 16 ╩ ⌂ ≤⇔√

ⱪ꜡☺▼◒♩ Bowland Maths. ─ ≥₉▫♦♃☻☻כ◔₈ ┌╣╢

∕╣╩ ∆╢√╘─ ⌐ √╢₈ ₉ꜟכꜙ☺⸗ ≥╙

─ ─√╘─₈ ₉╩ ─ ⅛╠ ∆╢⁹ 

│≢₉▫♦♃☻☻כ◔₈ ≥╙⅜ ─ ╩ ∂╢ ╩ ⱦ♦○

◒ꜞ♇ⱪ ♁ⱨ♩►▼▪⌂≥≤≤╙⌐ ⇔≡™╢⁹ ∕╣╩ ™≡ ⱪ꜡

☿☻ ⌐ ╩ ≡√ ⌐∆╢⌐│ ─ ≤│ ⌂╢ ☻

◐ꜟ ─ Ɑ▪╛◓ꜟכⱪ≢─ ─ ⅜ ≤↕╣╢⁹∕─

╟℮⌂☻◐ꜟ─ ─√╘⌐ ≈─ ╩ꜟכꜙ☺⸗ ↑≡™╢⁹↓╣╠

│ ⌐≤∫≡ ≤⌂╢ⱳ▬fi♩╩ ⇔≡ ↕╣√╙─≢№╡ ∕─

│ ─ ╩ ⅎ╢ ≢╙ ⌐ ╪≢™╢⁹₈ ₉│ ₁─

≢ ⱪ꜡☿☻ ╩ ∕╣╠─ ╩ ⌐ ╩◒♇ꜞⱩכꜟ√⇔

™≡ ╤℮≤⇔≡⅔╡ ⱪ꜡☿☻⌐⅔↑╢₈ⱪ꜡☿☻ ₉─ ─

⌐≈™≡ ≢№╢⁹ 

3.1    

3.1.1 ◌ꜞ◐ꜙꜝⱶ⌐⅔↑╢  

▬◑ꜞ☻≢│ 1989 ⌐♫◦ꜛ♫ꜟ◌ꜞ◐ꜙꜝⱶ NC ⅜ ↕╣ ─

╩ ≡ ⌐ ∫≡™╢⁹NC ≢│ 5 ⅛╠ 16 ╕≢─ ╩ כ◐─≈

☺כ♥☻ KS ⌐ ↑ ╛ ⌂≥⅜ ↕╣≡™╢⁹ ≈─ KS ─

℮∟ KS1 1 2 ≤ KS2 3 6 ⅜ ⌐№√╡ KS3 7 9

≤ KS4 10 11 ⅜ ⌐№√╢⁹  

2007 ⌐ KS3 ≤ KS4 ⌐ ∆╢ NC ⅜ ↕╣ QCA, 2007a;  2007b ≈╩

№╦∑≡ NC2007 ≤ 2008 9 ⅛╠ ↕╣≡™╢6 ⁹KS3 ≤ KS4 │ ╦╣

╢ ─ ™⌂≥⅜№╢╙── ∕─ ╛ ⌂ │╒╓ ∂≢№╡ ─

⌐╟∫≡ ↕╣≡™╢⁹  

 ᵑ◌ꜞ◐ꜙꜝⱶ─ ─  

 ᵒ  

                                                   
6 KS1 ⅔╟┘ KS2 ⌐≈™≡│ 1999 NC ⅜ ↕╣≡™╢⁹⌂⅔

⌐≤╙⌂™ ⌐ ∆╢ NC2007 ⌐≈™≡╙ ⅜ ┘ ╕∫≡™

╢⁹∕─√╘ ™ ה ╩ ⇔√◌ꜞ◐ꜙꜝⱶ─ ⅜ ╦╣╢

╖≢№╢⁹  
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ᵓ ⱪ꜡☿☻ key processes  

ᵔ ≤  

ᵕ◌ꜞ◐ꜙꜝⱶ─√╘─  

 ᵖ attainment targets  

↓╣╠─℮∟ ≢│ ⌐ ⌐ ∆╢ᵓ ᵖ⌐≈™≡ ∆╢⁹ᵓ─₈

ⱪ꜡☿☻₉│ ⌐⅔↑╢ ⌂ ╛ⱪ꜡☿☻╩ ⇔≡⅔╡ ♃כ♦╛

─◘▬◒ꜟ─ ₁⌂ ≤ ∆╢╙─≢№╢⁹↓╣⌐│ ₈ ∆╢↓≤₉₈ ∆

╢↓≤₉₈ ⇔√╡ ∆╢↓≤₉₈◖Ⱶꜙ♬◔כ◦ꜛfi╩ ∫√╡ ╡ ╢↓≤₉─

≈⅜ ↕╣≡⅔╡ NC ⌐⅔↑╢₈ⱪ꜡☿☻ ₉─≤╠ⅎ ╛ ╩ ⇔√╙─≤⇔≡

↕╣╢⁹╕√ ᵖ─₈ ₉│ ─ ╖╩ ⇔√╙─≢№╡ NC ─

⅛╠─ ≤⌂∫≡™╢⁹NC2007 ≢╙ ⅜₈ ⱪ꜡☿☻≤ ₉₈ ≤ ₉

₈ ≤ ♃כ♦₉₈ ₉─ ≈─ ↔≤⌐ ↕╣≡™╢⁹∕⇔≡ ⌐│

∕╣∙╣ ≈─ ꜠ⱬꜟ ⅔╟┘ ╣√ ⅜ ↑╠╣ ─ ─

⅜ KS ↔≤⌐ ⌐ ↕╣≡™╢⁹ ⅎ┌ KS3 ─ ─ │ ₈ ₉

⅛╠₈ ╣√ ₉⌐╦√╢ ≈≢№╢⁹ ⌐ ↕╣╢ │₈ ⱪ꜡☿☻≤ ₉

≤™℮ ─ ≢ ᵓ─₈ ⱪ꜡☿☻₉⌐⅛⅛╦╢ ≤∕─ ⅜◌ꜞ◐ꜙꜝⱶ

⌐ ↕╣≡™╢ ≢№╢7) ⁹ 

 ↓─╟℮⌐ NC2007 ≢│ ₈ ⱪ꜡☿☻₉╛₈ ₉≤™∫√ ⌐⅔™≡ ⱪ

꜡☿☻─ ╛∕─ ⅜ ⌐ ↕╣ ∕╣⅜ ─ NC ⌐ ↕╣╢╟℮⌐⌂

∫≡™╢⁹ 

3.1.2 ⌐ ∆╢  

 ≢ ═√₈ ₉│ ─ ⌐╟╢ ≢№╡ ₈ ─√╘─▪☿☻ⱷ

fi♩₉ AfL ⱪ꜡☺▼◒♩ ╩ ∂≡ ─ ╙ ╠╣≡⅝√ OECD

☿fi♃כ 2008 pp.162-165 ⁹ 

≢ ╙ ⇔≡⅔╡ ∕─ ↄ│ ₈ qualification ₉≤⇔≡

↕╣≡™╢⁹▬◑ꜞ☻≢│ ⌐╟∫≡ │№╢╙── ╛ ⌐ ∂√

─ ⅜ ╘╠╣≡™╢⁹ ⅎ┌ KS4 ⌐│ 16 ─ ╩ ≤⇔≡

↔≤⌐₈ ₉ General Certificate of Secondary Education

GCSE ⅜ ↕╣╢⁹GCSE │ ─ ⅜ ∆╢ ⌐ ∆╢

≢ ↔≤⌐ ⅜⌂↕╣ ─ ⌐─╖ ⅜ ↕╣╢⁹

KS1 ⅛╠ KS3 ─ KS ⌐╙₈♫◦ꜛ♫ꜟ♥☻♩₉─ ⅜ ≠↑╠╣≡™╢⁹▬

◑ꜞ☻≢│ ≤™℮ ╛ ─ ≢ NC ≤™℮ ─₈☻♃fi♄₈≥₉♪כ♥

                                                   
7 KS1⅔╟┘ KS2 ⌐≈™≡│ 1999 NC⅜ ↕╣≡™╢⁹ ⌐≤

╙⌂™ ⌐ ∆╢ NC2007⌐≈™≡╙ ⅜ ┘ ╕╡ 2013 2 ⌐

ה ╩ ⇔√◌ꜞ◐ꜙꜝⱶ─♪ꜝⱨ♩ ⅜ ↕╣ 2014 ⅛╠ ↕╣

╢ ≢№╢⁹
https://www.education.gov.uk/schools/teachingandlearning/curriculum/nationalcurriculum2014

/b00220600/consultation - national - curriculum - pos/draft - pos- subjects  2013 3  
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☻♩₉≤⅜ ≠↑╠╣≡⅔╡ 2007 p.69 ⌐⅔↑╢ ⅝⌂ ≤⌂∫≡

™╢─≢№╢⁹  

 ↕╠⌐ NC ⌐╙ ─₈☻♃fi♄₉♪כ⅜ ↕╣ ∕╣⌐ ⇔√₈ ♥

☻♩₉⅜ ↑╠╣≡™╢⁹∕⇔≡ ≢ ⇔≡™╢ⱪ꜡☿☻ ⌐≈™≡╙ ₈☻♃

fi♄₉♪כ≤™℮ ≢ ∕℮⇔√₈ ♥☻♩₉≢ ↕╣╢ⱪ꜡☿☻ ─ ⅜

↕╣≡™╢8) ⁹ ─ ⌐ ╠⇔√ ↕╣≡™╢ⱪ꜡☿☻ ⌐ ╦╢

₈☻♃fi♄₉♪כ≤⇔≡│ ⌐ ─╙─⅜ ↕╣╢⁹  

(A)QCA(2004), The key skills qualifications standards and guidance . 

(B)QCA(2005), National standards for adult literacy, numeracy and ICT . 

(C)QCA(2007c), Functional skills standards . 

(A)≢│ ₈◖Ⱶꜙ♬◔כ◦ꜛfi₉ ₈ ─ application of number ₉ ₈ ICT₉

₈ ≤─ ₉ ₈ ─ ≤ ─ ₉ ₈ ₉─ ₉ꜟ◐☻כ◐₈─≈

⌐ ∆╢☻♃fi♄כ♪⅜ ↕╣≡™╢⁹↓╣╠│ ⱳכ♩ⱨ◊ꜞ○⌐ ≠ↄ ╛

≡∫╟⌐₉♩☻♥ꜟ◐☻כ◐₈ ⅛╠ ╕≢─ ≢ ↕╣╢↓≤⌐⌂

∫≡™╢⁹ ⌐ ↄ⅛⅛╦╢₈ ─ ₉│ ₆ ⌐ ╕╣╢ ╩ ⇔ ⇔

╩ ⇔ ╩ ∆╢√╘─☻◐ꜟ₇≢№╡ ₈ Ƃ Ƃ ₉≤™℮

─ⱪ꜡☿☻⌐⅔™≡ ≤⌂╢☻◐ꜟ╩ ⇔≡™╢⁹  

(B)│ כ◦ꜝⱷכꜙ♬╛כ◦ꜝ♥ꜞ─╘√─ ICT ⌐ ∆╢☻♃fi♄⁹╢№≢♪כ

│≡™≈⌐כ◦ꜝⱷכꜙ♬≥כ◦ꜝ♥ꜞ Edexcel9)⌐╟∫≡₈Adult Literacy and Adult 

Numeracy₉ ALAN ≤╟┌╣╢₈ ♥☻♩₉⅜ ↕╣≡™╢⁹ALAN │ ₈♦

♃כ ₉ ₈ ₉ ₈ ≤ ₉─ ≈─ ╩כ◦ꜝⱷכꜙ♬╠⅛ ◄

fi♩ꜞכ꜠ⱬꜟ 1,2,3 ≤꜠ⱬꜟ 1,2 ─ ≢ ∆╢♥☻♩≢№╢⁹  

(A)╛(B)─☻♃fi♄כ♪│ ∕╣∙╣ ⇔√╙─≢│№╢⅜ ⌐ ⌂ ⅜№

╢⁹ (B)≢│ (A)─₈◐₉ꜟ◐☻כ╛(B)─₈♬ꜙכⱷꜝ◦₉כ─ ≤≤╙⌐

₈ ⌐ ∆╢ ╖₉ National Qualifications Framework NQF ╛ NC

─ ≤─ ⅜ ↕╣≡™╢ QCA 2005 p.5 10 ⁹  

(C)│ ≤ ≤ ICT ─ ≈⌐ ∆╢☻♃fi♄⁹╢№≢♪כ ⌐≈™≡│ ₈ⱪ

                                                   
8 ⅎ┌ QCA(2004)≢│ ₈ ─ application of number ₉⌐ ⅜₉ꜟ◐☻כ◐₈╢∆

₈Ɽכ♩ ₉≤₈Ɽכ♩ ₉─ ≈─ ⌐⇔√⅜∫≡ ⅛╠ ╕≢─ ≢

↕╣≡™╢⁹™∏╣─ ⌐⅔™≡╙ ₈Ɽכ♩ ₉│ ₈You need to know how to: ₉≤

™℮ ≢ ╕∫≡⅔╡ ─⌡╠™╛ ∆═⅝☻◐ꜟ⅜ ↕╣≡™╢⁹ ⅎ┌

─ ₈Ɽכ♩ ₉│ ₈ ╩ ⇔ ╩ ∆╢₉₈ ╩ ∆╢₉₈

╩ ⇔ ⇔√↓≤╩ ∆╢₉≤™℮ ⌐∕∫≡ ⌂☻◐ꜟ⅜ ↕╣≡™

╢⁹ ₈Ɽכ♩ ₉│ ₈You must:₉≤™℮ ≢ ╕∫≡⅔╡ ≢ ∆═

⅝ ⌂ ⅜ ↕╣≡™╢⁹  
9 ─ Edexcel ─ⱱכⱶⱭכ☺⌐╟╣┌ Edexcel │ ▬◑ꜞ☻ ⌐⅔↑╢ ╛

∕─ ─ ─ ⌐ ⇔≡ ⅛≈ ⌂ ╩ ∆╢√╘─▬◑ꜞ☻

─ ≢№╢⁹Peason ⅜∕─ ⌐№√∫≡™╢⁹

http://www.edexcel.com/aboutus/Pages/AboutUs.aspx  
10  NQF⌐│ ⌐כ◦ꜝ♥ꜞ ∆╢₈◄fi♩ꜞכ꜠ⱬꜟ₉⅛╠ ⌐ ∆╢₈

₉╕≢─ ≈─ ⅜ ↕╣≡™╢⁹  
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꜡☿☻☻◐ꜟ₉⌐ ≠ↄ₈ functional ₉≤™℮ ⅜ ↕╣≡™╢⁹↓

↓≢™℮₈ⱪ꜡☿☻☻◐ꜟ₉│ ─╟℮⌐ ↕╣≡™╢⁹  

₆ ╛ ≢ ╩ ⌐ ∆╢↓≤⅜≢⅝╢ ⌐ ╘╠╣╢ │ ─╟

℮⌂ ≢№╢⁹∕╣│ ╩ ∆╢ ╛ ∕─ ╩ ⇔√╡ ⇔

√╡∆╢ ─ ─ ╩ ⇔√╡ ∆╢ ∕⇔≡ ∕╣╠╩

⌐ ∆╢ ≢№╢⁹₇ QCA,2007c , p.19  

╕√ ↓─╟℮⌂₈ⱪ꜡☿☻☻◐ꜟ₉─ ≤⌂╢ │ ₈ ∆╢₉ ◦כ◄♠◦

ꜛfi╩ ⇔ ∆╢↓≤ ₈ ∆╢₉ ╩ ⇔ ∆╢↓≤ ₈ ∆

╢₉ ─ ╩ ⇔ ⅎ╢↓≤ ─ ≈≢№╢≤ ⇔ ↓╣╠╩₈ ₉

─ ⌂ ╖≤⇔≡™╢ QCA 2007c p.20 ⁹  

∕⇔≡ ↓─₈ ₉⌐╙ ≈─ ◄fi♩ꜞכ꜠ⱬꜟ 1,2,3 ≤꜠ⱬꜟ 1,2

⅜ ↑╠╣≡™╢⁹ │₈ ₉≤₈ ₉─ ≈─ ⅛╠ ↕╣ NC ╛

(B)─ ≤─ ╙ ↕╣≡™╢⁹╕√ ₈ ₉─ │ ↔≤⌐

↕╣≡™╢ Edexcel ─♥☻♩⌐╟∫≡⌂↕╣╢╟℮⌐⌂∫≡™╢⁹₈ ₉⌐

∆╢♥☻♩│ GCSE ≤№╦∑≡ ↕╣╢ ⌐№╡ ↕╣≡™╢ Onion

2010 ⁹  

 ↓╣╠ ≈─₈☻♃fi♄₉♪כ⌐ ∆╢ ™ │ ⌐ ⌐ ∆╢

│╙∟╤╪─↓≤ ╩╙≈ ╕≢╙ ≤⇔≡™╢↓≤ ⌐ NC ╛ ─

≤─ ╩ ⌐ ⇔≡™╢ ≢№╢⁹  

 ─↓≤⅛╠ ▬◑ꜞ☻≢│ NC ─₈ ⱪ꜡☿☻₉≢ ↕╣≡™╢₈ ∆╢

↓≤₉₈ ∆╢↓≤₉₈ ⇔√╡ ∆╢↓≤₉₈◖Ⱶꜙ♬◔כ◦ꜛfi╩ ∫√╡ ╡

╢↓≤₉⅜ ╡ ⱪ꜡☿☻⌐ ∆╢₈ ⌂₉ ≤≤╠ⅎ╠╣≡™╢↓≤⅜╦⅛

╢⁹ 

↓─╟℮⌐ⱪ꜡☿☻ ⅜ ↕╣≡™╢⅜ ∕─ ─√╘─ ⌂ ≤ ∕─

⌐ ≠ↄ ─ ⌐ ∆

╢ ─ ╖│ ⌂ ─

─∕╣╠⌐ ═╢≤ ⌐ ↕

╣≡™⌂™ ⅜№∫√≤™℮11 ⁹↓

─╟℮⌂ ⌐ №╢ ⅛╠

─ ─√╘─ 200 ⱳ

fi♪ ─ ⇔ ⅜№∫√─⅜ Bowland 

M aths. BM ─ ╕╡≢№╢⁹

∕⇔≡ BM │ NC ╛ ─ ─

₈☻♃fi♄₉♪כ ⌂≥⌐⅔↑╢

₈ⱪ꜡☿☻₉ ─ ╩ ⇔ ⱪ꜡

                                                   
11 2010 11 15 ⅛╠ 11 19 ⌐╦√∫≡ ╠⅜▬◑ꜞ☻⌐⅔™≡ ⇔√₈Ⱳ

♪fiꜝכ ₉⌐ ∆╢ ⌐⅔™≡ ≢ ⇔√▬◑ꜞ☻─ ⅜ ⅛╠

↕╣≡™╢⁹BM ─ⱪ꜡☺▼◒♩ꜞכ♄כ─ Quentin Thompson ⌐╟╣┌ ₈ ─

│ ≢ ⌂♪☼כ꜡◒≢fi▫♥כꜟ ⅜ ≤⌂∫≡™√₉⁹  

3-1  
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☿☻ ─ ⌐ ⇔ ╕√ ─ ╛ ⌐ ∆╢ ⌐ ⇔≡ ⅜

∞∫√ KS3 ⌐∕─ ─ ╩ ≈ 75 ≡⇔≥♩♇◕כ♃╩

≥₉▫♦♃☻☻כ◔⁹₈√╣↕ ┌╣╢ ∕╣╩ ∆╢√╘─ ⌐ √╢₈

₉ꜟכꜙ☺⸗ ≥╙─ ─√╘─₈ ₉─ ⅛╠ DVD 3-1

╩ №╢ ─ 200 ⱳfi♪≤ ≢№╢ DfES(Department for Education and 

Skills )⅛╠─ 200 ⱳfi♪╩ ╛⇔≡ ⇔≡™╢⁹ ╛꞉כ◒

♩כ◦ ╩ ╗ ∞↑╩ ⇔≡╙ ─ ⌐│ ╠⌂™≤™℮ ⅎ⌐ ≠™≡™╢⁹

∆⌂╦∟ ⇔√ ╩ ≢ ℮√╘─ ≤ ≥─╟℮⌐ⱪ꜡☿☻ ⅜ ⇔

√⅛╩ ∆╢ ⅜⌂ↄ≡│ ⇔√ │™╦┌₈ ⌐ ™√ ₉⌐ ⅞⌂™

≤ ⅎ╠╣≡™╢─≢№╢⁹  

 

3.2  ≡™≈⌐▫♦♃☻☻כ◔ 

3.2.1  │≥▫♦♃☻☻כ◔ 

BM │₉▫♦♃☻☻כ◔₈─ ⱦ☺Ⱡ☻╩│∂╘ ╛ ─ ≢ ╡ ╣╠╣

≡™╢ ₈ ─ ╩ ╡ → ∕─ ╩ ∂≡ ⇔≡™ↄ ₉╩ ⇔√╙

─≢ ≥℮⇔─ ╩ ⇔⌂⅜╠ ∆╢

─ ╛ ⌐ ∆╢ ╛ ─ ╩ ⇔≡™╢⁹↓╣⅜ ≢ ™╢₈

₉⌐ √╢⁹  

─₉▫♦♃☻☻כ◔₈ ⌐ ⇔ ─╟℮⌂ ╩₉▫♦♃☻☻כ◔₈≢ ⇔√ 2010

11 17 ─ ╟╡ ⁹ 

⌐▫♦♃☻☻כ◔─╣∙╣⧵ · ™╠╣╢ │ ∕╣∙╣ ⌂ ╩ ⇔ ♇◕כ♃

♩≤∆╢ ─ ↄ─ ≥╙⌐ ™╙─≤∆╢⁹  

⌂ⱪfiכ○≡∫≥⌐ · ≢ ⅎ╢↓≤╛ ∆╢↓≤ ╩ ⇔ ⅔ ™

⌐ ⅎ╩ ⅎ ∫√╡ ⇔√╡ ╣⌂™ ⌐ ╡ ╗≤⅝─ ╩ ⇔√╡

∆╢↓≤╩ ╗╙─≤∆╢⁹  

· │ №╕╡⌐╙∆←⌐ ┼ ⇔≡│⌂╠⌂™ │ ≤↕╣╢ ↕

ⅎ ╠⅛≢№╢═⅝≢│⌂™⁹ ─₈ ₉─ │ ⇔┌⇔┌ ┼№╕╡⌐╙

∆←⌐☺ꜗfiⱪ⇔ ─₈ ™ ₉╩ ∆╢ ╡─ ⌐∆⅞⌂™⁹  

· ₁⌂ ─ ⅎ╩ ₁⌂ ⌐ ⅜ ⅜ ⇔≡™╢≤ ╦⌂™╟℮⌂

≢ ™╢╙─≤∆╢⁹  

╙▫♦♃☻☻כ◔─≤ · ☺כ♥☻כ◐ 3 ─♩Ⱨ♇◒╩ ⌐ ∆╢↓≤╩ ╗═⅝∞

⅜ ⌂fi▫♥כꜟ ─ ─ │ ↕╣╢═⅝≢№╢⁹╕√ ◌Ᵽכ∆╢ ⌐

⇔≡ ╠⅛─ ─ ⅜ ╦╣╢═⅝≢№╢⁹  

· ∏⇔╙∆═≡─ ≢ ≤™℮╦↑≢│⌂™⅜ ™ↄ≈⅛─ │ ICT ─ ╩

≤∆╢⁹  

· ™ↄ≈⅛─ │ ─≥∟╠⅛⌐ ╟╡ ╩ ↄ╙─≢╙╟™⁹  

· ∕╣∙╣─ │ ⌂ ─ ⌐ ∂≡ ₁⌂꜠ⱬꜟ─ ◖fiⱧꜙכ♃◕

⌂℮╟╢№⌐ⱶכ ≢▪ⱪ꜡כ♅╛ ⅜ ⌂╙─≤∆╢⁹  
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· ™ↄ≈⅛─ │ ≤ ⌐ ╛♦◙▬fi ☻ⱳכ♥☻כ◐⌂℮╟─♠כ

☺ 3 ─ ─ ≤ ╩╙≈ ⅎ┌ ○ꜞfiⱧ♇◒ ◖fiⱧꜙכ◕♃כⱶ

ⱨ□♇◦ꜛ ≤ ⌂≥⅜ ╕╣≡╙╟™ ╙─≤∆╢⁹  

│☻כ♁ꜞ · Web╩ ╘ ≈↑╛∆ↄ▪◒☿☻╙ ⌂╟℮⌐∆╢⁹  

· │ ∆≢⌐ ╛☻כ♁ꜞ⌂ ⅎ┌ ╛Ɫfi●ꜞכ─╟℮⌂ ≢ ─

≥╙─√╘⌐ ↕╣√ ╩☻כ♁ꜞ─ ⇔≡™╢ ╩ ⇔≡╙╟™⁹  

≢▫♦♃☻☻כ◔─╣∙╣⧵ · ↕╣╢ │ ╛ ─√╘∞↑≢│⌂ↄ ─

─▫♦♃☻☻כ◔ ⌐⅔™≡ ⌐◓fi♬כ꜠♩─ ≈╙─≤№╢⁹  

∆⌂╦∟ ≥╙⅜ ⅜ ⇔≡™╢≤ ∫≡™⌂™ ⌂♪ⱪfi◄fiכ○

╩ ╡ → ⱪ꜡☿☻ ╩ ⇔⌂⅜╠ ₁⌂ ╩ ⇔≡ ╩ ╘╢≤™℮

⅜ ╖ ╣╢12⁹╕↕⌐ ─₈ ⌂₉ ╩ ⌐⅔™≡

⇔╟℮≤™℮↓≤≢№╢⁹ 

3.2.2 ─▫♦♃☻☻כ◔   

─ ⌐ ⇔≡ 250 ─▪▬♦▪⅜ ∑╠╣ ⌐ ─ 18 ▫♦♃☻☻כ◔─

▬fi◓ꜝfi♪ ─ ה 11(8) 2(2) 2(2)

1(1) ה 2(1) ( ) │ ⅜ DVD ⌐⅔↕╘╠╣√⁹2012 ⌐

│ ↕╠⌐ ⅜▫♦♃☻☻כ◔─≈ web Ɑכ☺ ≢ ▫♦♃☻☻כ◔─╠╣↓⁹√╣↕

─ ╩╕≤╘╢≤ 3-1 ─ ╡≢№╢⁹ ⌂⅔ ─▫♦♃☻☻כ◔─╣∙╣⧵ │

─ ╩ ↕╣√™⁹  

⌂⅔ │⌐▫♦♃☻☻כ◔─╠╣↓ ●▬♪╛꞉כ◦◒כ♩⅜ ∏ ™≡™╢⁹

ⱦ♦○◒ꜞ♇ⱪ╛♁ⱨ♩►▼▪⅜≈™≡™╢╙─╙ ™⅜ ∆═≡≢│⌂ↄ ICT ╙

⇔⌂™≢ ≢⅝╢╙─╙№╢⁹╕√ ╙▫♦♃☻☻כ◔─╣∏™ Ɑ▪╛ ≢ⱪכꜟ◓

╡ ╗↓≤╩ ⇔≡™╢⁹  

ủ │ ─♁ⱨ♩►▼▪⅜№╢╙─  

♃☻☻כ◔ 

♦▫  
   ⌂  

ᵑ  ◒ꜝ♇◦ꜙ

♥☻♩ 

─ ─ ⌐≈™≡

─♁ⱨ♩►▼▪╩ ™◦Ⱶ

⇔fiꜛ◦כ꜠ꜙ ◖fiⱤ◒

כ◌♩ ☻ⱳכ◌♠כ⌂≥ ↔≤

─ ⌐≈™≡ ∆╢⁹  

─♦◙▬fi ─

♃▬ⱪ ─ ╩ ∆╢⁹ 

╩ ≡ ◦Ⱶꜙ꜠כ◦ꜛfi─

╩ ∆╢↓≤⌐╟∫≡ ∆

╢⁹╦⅛∫√↓≤╩ ∆╢⁹  

ᵒ  Ɫ▬►▼

◒fiꜞה▬

№╢ ⌐ ⇔™Ᵽ▬Ɽ☻╩

∆╢ ╩♩כꜟ─ ╛

╛ ─ ╩ ⅎ╢⁹

─ ≤ ─ ⌐ ∆╢♦

                                                   
12 ↓─ ⌐│ ↕╣√ ╩ ™╢↓≤≤ ╠ ⌂ ╩ ⇔ ™╢↓≤⌐│

⌂ ™⅜№╢≤™℮ ⅎ⅜№╢⁹ │ Malcolm Swan ─ Process skills in 

Mathematics Education and Bowland Maths. 24 2012 pp.11- 32
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 ┼─ ╩ ⇔⌂⅜╠

╘╢⁹ 

≥ⱨꜝ◓╛♃כ ─♁ⱨ♩►

▼▪⅛╠ ╠╣╢ ╩ ™≡

╩♩כꜟ ≈↑╢⁹ ◖☻♩╩

∆╢⁹ ╩♩כꜟ⌂ ∆╢⁹  

ᵓ  ╠⇔─

─  

₁⌂ ⌐ ╗ ─ ╩

≥─╟℮⌐ ∆╢─⅛ ╕

√ ∕╣│ ─ ⌂

─ ─ ≤ ═≡≥─

─╙─⌂─⅛⌐≈™≡ ∆╢⁹ 

─ ⌐ ∆╢ ╩

─ ≥♃כ♦ ∆╢⁹ ⌐

™№╢™│ ™ ⌐≈™≡

⇔ ≤ ⌐≈™≡ ⅜

ⅎ╢⅛╩ ⅎ╢⁹ꜝfi♄ⱶ⌂

⌐≈™≡ ∆╢⁹  

ᵔ  Ⱨ◙│ ⅛

™╕╕≢ 

Ⱨ◙─Ɽ♇◔כ☺─

╩ ═ ⅛™Ⱨ◙╩ ↑╢↓

≤⅜≢⅝╢ ╩ ╘╢⁹ 

Ɽ♇◔כ☺╩ ┘ Ⱨ◙⅜ ╘≡

™ↄ ╩ ⇔ ⸗♦ꜟ╩

≈ↄ╢⁹ ⌂ ╩ ╘╢⁹ 

ᵕ  ⱴ▬הⱵꜙ

 ◒♇☺כ

↕╕↨╕⌂ ╩ ⅝ ☺ꜗfiꜟ╛

─♃▬ⱪ≢─ ╛ ╩

⇔ ╡ ─♩כꜗ♅→

⌐№╢ ╛ ─ ⅝⌂ ╩

≠↑╢⁹  

─ ₁─☺ꜗfiꜟ─ ╩

∆╢⁹ ─♥fiⱳ ─ ╩

™≡ ⅎ┌ⱦכ♩ /

╩≈ↄ╡ ™╢⁹ 

ᵖ  Ⱶ☻♥ꜞ

כ▪♠הכ  

⌐⅔™≡ ₁⌂ ╩

⇔⌂⅜╠ ╠╣√ ≢

⌐ ⇔≡╙╠ⅎ╢╟℮

╩כ▪♠⌂ ∆╢⁹  

╩ √⇔√ ≢ ╩

→╢ ╩ ⅎ╢⁹ ─ ╩

∆╢⁹ 

ᵗ  

 

╩⇔√╡ ╛כꜞ꜡◌

⌐≈™≡ ⇔√╡⇔⌂⅜╠

⇔™☻ⱶכ☺כ♪ꜞfi◒─

╩∆╢⁹Ɽ♇◔כ☺╙♦◙▬

fi∆╢⁹  

▪fi◔כ♩╩≈ↄ╡ ⇔™

─√╘─ ╩∆╢⁹ ⌂

╛כꜞ꜡◌ ╩ ╠╣╢╟℮⌂

─ ╩ ⅎ╢⁹№╢ ─Ɽ

fi∆╢⁹▬◙♦╩☺כ◔♇  

ᵘ  ╩

╠∕℮13 

⅜ ⇔≡ ∫≡™╢

─  4 ─ ─♦

╩♃כ ⇔ ,≥↓⌐≥─╟℮⌂

╩ ∂╣┌╟™⅛╩ ⅎ

⌐ ∆╢ ⱪꜝfi╩

∆╢⁹ 

─♁ⱨ♩►▼▪╩ ™≡

─ ⌐ ╩☻כⱬ♃כ♦╢∆

╩♃כ♦⁹╢∆ ⇔

╩ ╠∆ ≢ ╙ ⌂

─ ™ ╩ ╘╢⁹ⱪꜝfi╩≈ↄ

╡ ∕╣╩ ∆╢⁹  

ᵙ  ☻Ⱨכ♪◌

ⱷꜝ 

₈☻Ⱨכ♪◌ⱷꜝ│ ─

≤⌂∫≡™╢⅛╙⇔╣⌂™₉

≤™℮ ─ ╩ ∆╢⁹  

⅜ ≢№∫≡╙™╤™╤⌂

⅜ ↓╡ ╢↓≤╛ ꜝfi♄

ⱶ ⌐≈™≡ ∆╢⁹∕╣╩╙

≤⌐☻Ⱨכ♪◌ⱷꜝ─ ╩ ⅎ

                                                   
13 8 ≤ 17 ─ │ http://www.bowlandjapan.org/index.html ⌐⅔™≡ ⇔≡™╢⁹ 

http://www.bowlandjapan.org/index.html
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╢⁹ ₁⌂ ≢─☻Ⱨכ♪◌ⱷ

ꜝ─ ⌐≈™≡◦Ⱶꜙ꜠כ◦ꜛ

fi∆╢⁹ 

10 ▬fi⅛▪►

♩⅛ 

1960 ⌐ ↕╣√◒ꜞ◔♇

♩─ ≢─ ─ ⅜ ⇔

™⅛∫√⅛≥℮⅛╩ ∆╢⁹  

fiꜛ◦כ⸗כ꜡☻╛ ╩

∫≡ ⅜ in ⅛ out ⅛╩ ⌐

↕╠⌐ ⌐ ∆╢⁹ ╩

┘ ╛ ↕╩ ╙╡

⸗♦ꜟ╩ ∆╢⁹ 

11 ◌fi●ꜟכ

─ ∟╚╪

─  

⌐ ≡╠╣√◌fi●ꜟכ─

∟╚╪─ ╛ ╩ ⇔

ⱪ꜡◓ꜝⱶ╩ ╘╢⁹  

─ ↕≤ ─ ⅝↕ ⌐

╠⅛ⱨꜝ◓─♃כ♦╢∆ ≤

╩ כꜞ꜡◌⁹╢∆ ⅛╠

⌂ ╩ ⅎ╢⁹ ⇔√

ⱪ꜡◓ꜝⱶ≤ ∕─ ╩

∆⁹ 

12  ₁⌂♃▬ⱪ─

⌂≥ ╩

∆╢≤≤╙⌐ ∕╣⅛╠╦⅛╢

─ ╩ ∆╢ ⌐≈™

≡ ⅎ╢⁹  

◓ꜝⱨ ╩ ™

⌂⅜╠ ╩♦◙▬fi⇔

╩ ™≡ ⇔ ∆╢⁹  

13 ⌂

─  

⅔╟┘ ▪ⱨꜞ◌─ ₁

┼ ╩ ∆╢ ╩ ∫

√ ─ ≢ ─

─ ⌐ ╦╢ ╩≈ↄ

╡ ⌐⅔↑╢ ─ ╩

╘╢⁹ 

⇔≡™╢ ⌂ ╩

⇔ ⌂ ╩ ™∞∆⁹

ⅎ┌ √╡─

╩≈ↄ╡ ∕╣╩ ⇔≡

₈ ⌂₉ ╩ ∆╢⁹  

14 ─

│? 

₈ ╩ ℮○ꜞfiⱧ♇◒☻

♃☺▪ⱶ─ⱨ▫כꜟ♪⅜

⅜ ≢⅝╢∞↑─ ↕⅜№╢

⅛₉₈ ─ ⌐ ∫√ ╩

╘╣ 

┌ ♩▬꜠≢ ∆╢─⌐ ⌂

⅜ ╠╣╢⅛₉ ⌐ ₁⌂

╩⅔™≡ ╙╡╩∆╢↓≤

╩ ⇔≡ ╩ ∆⁹  

─ ╩ ™∞∆⁹

⌂ ╩ ┘≈↑≡ ╩

⅔⅝ ⌂ ╙╡╩∆╢⁹  
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ᵟ ▪►♩Ⱪ꜠

▬◒ 

►▫ꜟ☻ ⌐╟╢ ╩

∆╢ ≤⌂╡ ─

⌐≈⌂⅜╢ ╩ ⅎ ꞉◒

♅fi╩ ⇔ ►▫ꜟ☻─ ╩

⌐ ⅎ╢√╘─꞉◒♅fi

╩≈ↄ╢⁹ 

⌐ ↕╣╢ ⅜⅛╡╩  

™≡ ╩ ≈↑╢⁹ ─

ⅎ╩ ™≡꞉◒♅fi╩≈ↄ╢⁹☻

ⱪ꜠♇♪◦כ♩╩ ⇔⌂⅜╠

╠╣√ ─꞉◒♅fi╩╙∫≤╙

℮╕ↄ ∆╢꞉◒♅fi

╩≈ↄ╢⁹  

ᵠ ⱳ▬fi♩ה

♀꜡ 

№╢ ⅛╠ ∆╢≤™℮▪

♪ⱬfi♅ꜗכ◕כⱶ ≢ ∑

╠╣╢ ╩ ⌐ ⇔≡™ↄ⁹ 

╛ ≤

≤ ⌐ ∆╢Ɽ☼

ꜟ╩ ↄ⁹  

ᵡ ◄▬ꜞ▪fi  

 

⌐ ⅜ ⇔

⌐ כ♩☻℮™≥╢∆

─כꜞ ⌐ ╦∑≡ ♥꜠ⱦ╛

ꜝ☺○⅛╠ ╠╣╢ ⱦ♦○

◒ꜞ♇ⱪ ╩╙≤⌐ ╩

ⅎ╢⁹ 

⅜™╢ ╩ ╢√╘⌐

╛ ╩ ╙∫√╡ ╘√

╡∆╢⁹◓ꜝⱨ╛ ╩ ╖≤╡

≤∕↓╕≢─ ♩כꜟ

╩ ╘╢⁹ ⅛╠ →╢√╘⌐

╩ ∆╢⁹  

ᵢ  2084 ─ ≢≥℮⌐⅛

⅝ ꜞכ♩☻℮™≥╢™≢™

≥╙─כ ≤⇔≡ ∑╠╣╢

╩ ⇔≡™ↄ⁹  

╛ ⌐ ⇔≡

⇔⌂⅜╠ ╩♩כꜟ⌂ ™

∞∆⁹ ─ ╩ ∫≡

≢ ╩∆╢⁹ ╩ ∫

≡ ╩ ∆╢√╘─ ╩

∆╢ ╩ ╘╢⁹ 

ᵣ  ♠▪כ▪♩ꜝ◒◦ꜛfi

AstroZoo ╩ ╢√╘⌐ ┌╣√

◖fi◘ꜟ♃fi♩─ ╩ ∂╢⁹

⅜ ↕╣≡™╢ 4 ≈

─Ᵽ▬○♪כⱶ⅜ ⇔≡™╢

⌂ ╩ ∆╢⁹ 

≡™⅔⌐ⱶכ♪─╣∙╣⧵

⌂ ≢ ─ ╩ ≢⅝

╢⅛╩ ™∞∆⁹ ≤

─ ⇔™Ᵽꜝfi☻╩

≈↑╢⁹Ɽ꞉כ ⱤⱠꜟ≤

─♪ꜟכ◦ ╩ ↕∑╢↓≤

⌐╟╡ ╩ ↕∑╢⁹

╩ ∆╢⁹  

ᵤ ♄fi☻ה☻

 כ♃

₁⌂☺ꜗfiꜟ─♄fi☻─ ⅝

╩ ╛ ╩ ™≡

ⅎ√╡ ⅎ√╡∆╢⁹ 

 

₁⌂☺ꜗfiꜟ─♄fi☻─ⱦ♦○

╩ ⌂⅜╠ ∕╣∙╣─♄fi☻⌐

╕╣≡™╢ ⅝⌐≈™≡ ∆

╢⁹∕╣╠╩ ╠ ⇔√ⱡכ

fiꜛ◦כ♥ ♄fi☻─ ⌐

≥─╟℮⌐ ╦∆⅛⌐≈™≡ ⅎ

╢⁹ 

₉☻כ●▬♃ה꞉fi☼◖fiⱩ☻₈ כ◌♇◘ 

♬כ꜠♩─ⱶכ♅☻כꜚ℮™≥

ⱦ♦○◒ꜞ♇ⱪ╩ ≡ ╩♃כ♦

∆╢⁹◦ꜗ♩ꜟꜝfi╛♪ꜞⱩ
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fi◓╛ ⌐≥╙╩♃כ♦─≢

⇔⌂⅜╠ ─ⱳ☺◦ꜛfi╛

╟™Ɽ☻≤∕─◌♇♩ PK⌐≈

™≡ ∆╢⁹ 

ꜟ─♃▬ⱶ╛ ─ כ♦─

♃╩╙≤⌐ ─ⱳ☺◦ꜛfi╩

╘╢⁹Ɽ☻─ ╕√│◌♇♩

↕╣√≤⅝─ ≤─ ╛Ⱳכ

ꜟ─ ↕╩╙≤⌐ Ɽ☻╩∆╢≤

⅝─ ╛♦▫ⱨ▼fi☻─ ⌐

≈™≡ ∆╢⁹PK⅜ ⇔√◖

⌐≥╙╩♃כ♦─☻כ ≥↓⌐

╢≤ ⇔╛∆™⅛╩ ∆╢⁹  

  Log Inc.⌐╟╡

╦╣≡™╢ ╩ ⇔

∆╢Ⱶ♇◦ꜛfi⌐ ∆╢⁹ 

ⱦ♦○◒ꜞ♇ⱪ⅛╠ ╠╣╢

╩╙≤⌐ ⌂ⱬכ☻◐ꜗfiⱪ

─ ╩ ╘╢⁹1 ⌐

↕╣√ ─ ⅛╠

╩ ╙╢⁹ ╩ ∫≡⇔╕⅔

℮≤∆╢ ╩ ∆╢√╘─

⌐♃כ♦╩ ≠™≡ ∆

╢⁹Log Inc.⌐ ↕╣≡⇔╕™

⅛╠ ∆╢ ╩ ╢⁹  

 ◖fi◘

 ♩כ

◖fi◘כ♩─ ─

⌐⌂╡ ◖fi◘כ♩╩ ↕∑╢

√╘⌐ ₁≤ ↓╢Ɫⱪ♬fi◓

⌐ ⇔≡™ↄ⁹ 

⌐ ⅜ ╡ ⇔⌐⌂∫

√ ⅛╠ ╩ ╖ ∆ ╩

≡╢⁹ ⇔√ ⅜ ⇔⌂™╟

℮⌐∆╢√╘⌐ ⌂ ⌐≈™≡

∆╢⁹ ⇔√ ⅛╠

╩ ╢√╘⌐ ∆╢Ⱬꜞ◖ⱪ♃

╢∆╩◓ⱱⱣꜞfi⅜כ ╩

╢⁹ 

 ⱨ□♇◦ꜛ

♬☻♃ 

Ⱪ♥▫♇◒─ ─ ⌐⌂

∫≡ ─ⱨ□fi◦ꜛfi─

♩꜠fi♪╩ ╡ ╛ ╣

╩ ╢⁹ 

▫♦♃☻☻כ◔ ─♁ⱨ♩►▼

▪ Trendsetter ─◦Ⱶꜙ꜠כ◦ꜛ

fi╩ ™ 8 ─ Ɽ♃כfi

╩ ⅎ√≤⅝─ ╩

╛◓ꜝⱨ╩ ™⌂⅜╠ ∆╢⁹

∕─ ≤ ─ ╛ ─

╛ ╩┤╕ⅎ ≥╣∞↑

╣╢ ⅜№╢⅛╩ ∆╢⁹ 

 ⱴ☻◖♇♩

─♦◙▬fi  

◓ꜝⱨ▫♇◒♦◙▬♫כ─

⌐⌂∫≡ №╢ ─ⱴ☻◖♇♩

╩ ◖fiⱧꜙכ♃ ≢ Ⱨ◒☿

ꜟ↔≤⌐ ╩ ∆╢ ≢

∆╢⁹  

╛ ⌂ ─

╩─ ⅎ╩ ⇔ ⌐⅛⌂℮

ⱴ☻◖♇♩╩ ∆╢⁹ 
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26 ○ꜞfiⱧ♇

◒ 

○ꜞfiⱧ♇◒≢│ ─ ─

⅜ ╟╡ ⅛∫√ ⅜

ↄ№╢↓≤⌐ ⇔ ₈ ─

⅜ ╟╡╙ ─╟ↄ

⌂╡⅛√⅜╟™₉≤™℮ ⌐≈

™≡ ∆╢⁹  

₁⌂ ⌐⅔™≡ ╣ ╩

⇔⌂⅜╠ ∕╣∙╣─

─₈♩꜠fi♪₉╩ ⅎ ∆╢⁹ 

 ≢│ ▬◑ꜞ☻ 14)⌐⅔™≡ ⌐ ╩ a╢№≢▫♦♃☻☻כ◔√⇔

ₑₐ ╩ ╠∕℮ₑ╩ ╡ →╢ ∕⇔≡ ─ ⌐№╢

⅜≥─╟℮⌐ ↕╣≡™╢⅛╩ ─ ╩┤╕ⅎ⌂⅜╠ ∆╢⁹ 

3.2. 3 ₐ ₑ⌐≈™≡ 

ᵑ  

♁ⱨ♩♪ꜞfi◒ ─ ⌐⌂╡

─☻ⱶכ☺כ♪ꜞfi◒╩ ∆╢

≤™℮ ─╙≤ ─

≤ ⇔ ▪fi◔כ♩╩ ⇔

╩∆╢⁹∕─ ╩┤╕ⅎ ◌꜡

╛כꜞ ⌐≈™≡─ ╩ ⇔⌂⅜

╠ ₁⌂ ─ ₁⌂ ─

╩ ⅎ╢⁹↕╠⌐Ɽ♇◔כ☺╩♦◙▬

fi⇔ ⌐ ∆╢⁹ ⌐

√∟⅜ ⇔√☻ⱶכ☺כ♪ꜞfi◒╛

Ɽ♇◔כ☺─╟↕╩ ⇔ ╙∫≤╙╟™ ╩ ╘╢⁹4 6 ™≢№╢⁹  

≢▫♦♃☻☻כ◔─↓ ⌐ ↕╣╢ ∆⌂╦∟ⱪ꜡☿☻ ╩

⌐ ═╢≤ ─ ≈≢№╢⁹  │ NC ─ ⱪ꜡☿☻╩ ⇔√╙─≢№╢⁹  

ה ╩♃כ♦ ⇔ ∆╢↓≤   

ה ╠ ─כꜞ꜡◌√↑ ╛ ╩כꜞ꜡◌√╘ ⇔ ∆╢↓≤  ≤  

ה √∟─ ⅎ─╟↕╩ ╩ ⌐⇔≡ ⅎ╢↓≤  ◖Ⱶꜙ♬◔כ◦ꜛfi≤ ╡

╡  

ה ─ⱪכꜟ◓─ ⅎ╩ ⇔ ⇔√╡ √∟─ ⅎ╩ ╡ ∫√╡∆╢↓≤  ◖

Ⱶꜙ♬◔כ◦ꜛfi≤ ╡ ╡  

↓╣╠│ ─ ≤≤╙⌐ ↕╣╢⁹ ⅎ┌ ☺כⱶ☻™⇔™⅔≢כꜞ꜡◌

℮™≥™√⇔⌐כ ⅎ⌐ ≠™≡ ╩ ⇔⌂⅜╠ ─ ╛ ⌐ ∆╢

╩⅔™√ ≢ ╛ ─ ╛ ╩ ™≡ ╩כꜞ꜡◌ ∆╢⁹

∕─ ╩ ⇔√ ╛ ↕╣╢₈ ₉⌐ ╠⇔≡ ⇔ ≢№╣┌ ∆

                                                   
14 2010 11 15 19 ⌐▬fi◓ꜝfi♪ ╩ ™ 11─ ╩ ∆╢≤≤╙⌐

╛ ⌐ ∆╢▬fi♃ⱦꜙכ ╙ ⇔√⁹ │ ₐBowland Maths⌐ ∆╢▬fi◓

ꜝfi♪  ₑ http://www.bowlandjapan.org/ ╩ ↕╣√™⁹  

3- 2 ₐ ₑ─♁ⱨ♩►▼▪─  
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╢⁹ ╛ ─כꜞ꜡◌≡╘∂│≡↑⅔⅜ ≢ ⌂₈ ₉⅜ ╩⌂⇔ ∕─

│ ╛ ⌐ ╠⇔≡ ≢⅝≡│∂╘≡ ♃☻☻כ◔─↓⁹╢№≢─∆⌂╩

♦▫≢ ↓─╟℮⌐ⱪ꜡☿☻ ≤≤╙⌐ ™╢↓≤⅜ ↕╣╢ ─ │ ─

╡≢№╢ Bowland Charitable Trust 2008 ⁹ 

≤ ─⅝╕╡╩ ∫√ ─ ╛ ╛ ─

ⅎ  

≤ ≤ ─  

♃כ♦  ─◘▬◒ꜟ  

ᵒ ─  

Newlands Girls School ≢ Julienne Love ⌐╟╢ ╩ ⇔√⁹ 

│∂╘⌐ DVD ─ⱦ♦○◒ꜞ♇ⱪ╩ⱪ꜡☺▼◒♃כ≢ ∑ ☻ⱶ15כ☺כ╩

∆╢≤™℮ ─ ╩ ⇔√⁹ ─₈ ⌂☻ⱶכ☺כ│ ₉≤™℮ →⅛↑

⌐ ⇔ ₈ ─≤⌂₉₈Ᵽꜝfi☻⅜™™₉כꜞ꜡◌ ⅜ ↕╣√⁹∕─ ≢ כꜞ꜡◌

╛ ─ ╩▬fi♃ꜝ◒♥▫Ⱪⱱ꞉▬♩Ⱳכ♪ IW B ⌐ ⇔ 100 ◓ꜝⱶ≢ 48kcal

─▪ⱪꜞ◖♇♩⌐≈™≡ 18 ◓ꜝⱶ≢ kcal ⅛╩ ⅎ↕∑√⁹  

 100   48Kcal        100   48 Kcal   

  50   24       ÷100          ÷100 

   25   12           1  g     48/100 

   18            ×18          ×18 

                                 18 g     48/100×18 

 ∕─ ≢ 360g─☻ⱶכ☺כ╩

╢╟℮⌐ ╩⇔√⁹ │Ɑ

▪≢ ≥─╟℮⌂ ⌐⌂╢⅛╩

⇔⌂⅜╠Ᵽ♫♫ ☻♩꜡ⱬꜞכ

⌂≥─ ╩ ┘ ∕╣∙╣─

╩ ╘ ╩ ™⌂⅜╠

╩כꜞ꜡◌ ╘≡™∫√⁹ 

 ⅜ ╕∫≡⅛╠ 40 √∫

√ ≢ ╩ ⇔ ⇔

√ ≤ ╩כꜞ꜡◌─⧵

≢ ↕∑√⁹ │ ▬fi♃ꜝ

◒♥▫Ⱪⱱ꞉▬♩Ⱳכ♪≢ ⇔

√ ⌐∕─ ⅎ╩ 3-3

DVD ⌐ ⇔ ╙∫≤ ◌꜡ꜞ

⅜כ ⌂ↄ⌂╢╟℮⌐≢⅝⌂™⅛≤◖ⱷfi♩⇔√⁹  

                                                   
15 ☻ⱶכ☺כ≤│ ⅛ↄ ∫√ ╛ ╩ ╠∑≡╙─╩ ☻כꜙ☺╛ ≤≤╙⌐Ⱶ

≡↑⅛⌐כ◘◐ ♩♇ⱬכꜗ◦╢ ─ ╖ ≢№╢⁹ ∕─ ≢ ↕╕↨╕⌂ כꜞ꜡◌─

╛ ╩♩כ◦◒כ꞉≥♃כ♦─ ⇔√ ≤╙⌐ DVD ⌐ ╘╠╣≡™╢╙─  

3- 3 ₐ ₑ─☻ⱪ꜠♇♪◦כ♩ 
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∕⇔≡ ─╟℮⌐ ⅎ√ ╩ ⇔√⁹  

               kcal/100g   ─◌꜡ꜞכ   

water        20     0       0 

   peach  150   43  88.5 

   rhubarb  120   21  25.2 

   l emon        70      20          14 

⅛╠ ⅜ ⅜╡ │₈╟™ ╖ ╦∑⅛ ₉≤ ™⅛↑√⁹ √∟─₈No₉

≤™℮ ⅎ⌐ ⇔≡ ∆⅛↕∏₈≥℮⇔≡ ₉≤ ⇔ ≢ ⅎ↕∑√⁹ 

 ⌐ ↄ⌂│≢↑∞כꜞ꜡◌ ─ ╙ ⇔√ ≢ ─☻ⱶכ☺כ⌐

╩ ↑≡ↄ╢↓≤╩ ≤⇔√⁹  

₈╟ↄ ╣╢₉☻ⱶכ☺כ╩≥℮ ⅎ╢⅛⌐ ∂≡ כꜞ꜡◌ ∕─ ─

─≥╣╩ ∆╢⅛⅜ ╕∫≡ↄ╢⁹∆⌂╦∟ ─ ⅝ ⌐╟∫≡ ≥─╟℮⌂☻

ⱶכ☺כ⅜╟™⅛│ ╦╢⁹ ⌐│ ↓─ ↑≤ ⇔√☻ⱶכ☺כ≤⅜

≢№╢⅛⌐ ⅜ √╢↓≤⌐⌂╢≤ ⅎ╠╣╢⁹  

3.2. 4 ₐ ╩ ╠∕℮ₑ⌐≈™≡ 

ᵑ  

⅜ ─ ╩ ╠∆√╘⌐

ⱳfi♪─ ╩ ⇔√≤™℮ ─╙≤

─ ╩♃כ♦─ ⇔ ≥↓⌐≥─╟

℮⌂ ╩ ∆╢ ╩ ∆╢⌂

≥ ╩∆╢─⅛╩ ∕─√╘─ ╙ ⇔⌂⅜

╠ ╘ ⌂ ╩ ∆╢⁹4 5

™≢№╢⁹  

│≢▫♦♃☻☻כ◔ ─♁ⱨ♩►▼▪⅜

↕╣≡⅔╡ ∕╣╩ ™≡ ╩∆╢ ⁹

⌐│ ─ ⌐ ─№∫√ ⅜ⱴ

╡⅔≡╣↕◒כ ∕╣╩◒ꜞ♇◒∆╢≤

─ ↑⅜─ ─

Ᵽ▬◒ ─ ≤  

⅜♃כ♦─ ↕╣╢⁹

130 ╡№⅜♃כ♦─ ∕╣╠│ ╛ ─

≢ ╡ ╖╛◓ꜝⱨ ⅜≢⅝╢⁹  

≢▫♦♃☻☻כ◔─↓ ⌐ ↕╣╢ⱪ꜡☿☻

╩ ⌐ ═╢≤ ─ ≈≢№╢⁹  

ה ─ ─ ╩ ⇔ ⌂ ╩ ⅎ

╩ ≡╢↓≤ ≤  

3- 4 ♁ⱨ♩►▼▪  
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ה ╩ ™≡ ∆╢↓≤  

ה ╩ ⌐⇔≡ ╩ ⅎ╢↓≤  ◖Ⱶꜙ♬◔כ◦ꜛfi≤ ╡ ╡  

ה ╛ ╩ ⇔ ⇔√╡ √∟─ ⅎ╩ ╡ ∫√╡∆╢↓≤  ◖Ⱶꜙ♬

≥fiꜛ◦כ◔ ╡ ╡  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

↓╣╠│ ─ ≤≤╙⌐ ↕╣╢⁹ ⅎ┌ ─ ─ ⅜ ™↓≤⌐

⇔ ─ ⅜ ™≤™℮ ╩ ≡╢⁹∕⇔≡ ∕─ ╩ ╛

╩♃כ♦≢ ⇔ ◓ꜝⱨ⌐ ⇔ ∕╣╩ ∆╢↓≤≢ ∆╢⁹№╢™│

⌐ ⌐ⱨꜝ◓╩♃כ♦ ╦⇔ ∕╣╩ ⇔ ╩ ≡╢⁹↓─ ╩ Ɑ▪╛ ◓ꜟ

ⱪכ ≢ ⇔ ⇔ ™⌂⅜╠ ≥↓⌐≥─╟℮⌂ ╩ ∏╢≤╟™⅛╩ ⅎ≡

™ↄ⁹ⱪ꜡☿☻ ≤ ⌐ ∆╢ ⅜ ╕∫≡ ⅜ ☻כ◔─↓⁹╢№≢─╗

☻♃♦▫≢ ↓─╟℮⌐ⱪ꜡☿☻ ≤≤╙⌐ ™╢↓≤⅜ ↕╣╢ ─ │

─ ╡≢№╢ Bowland Charitable Trust 2008 ⁹ 

≤ ─⅝╕╡╩ ∫√ ─ ╛ ─ ⅎ  

≤ ⌐⅔↑╢  

♃כ♦  ─◘▬◒ꜟ ─♃כ♦™⌂™≡╣↕╛♃כ♦√╣↕ ≤

 

ᵒ ─  

West Park School ≢ Dominic Hudson ⌐╟╢ ─▫♦♃☻☻כ◔ 3 ─

╩ ⇔√⁹ │₈ ₉⅛╠ ─ ╩ ∆╢ ╩ ∫√⁹

│ ♁ⱨ♩⌐ ╣↕∑╢↓≤╙ ⇔ ₈Ᵽ▬◒ │№∫√⅛₉₈ủủ─ ≢│≥

─╟℮⌂ ⅜ ™⅛₉₈ ⅜ ╕╢ ⌐│≥─╟℮⌂ ⅜ ™⅛₉⌂≥╩

3- 5 ─  
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ⅎ↕∑√⁹╕√ ⌐ ₈ⱤⱩ─∕┌≢ ⌐ ⅝√ ─ ₉╩ ↕∑

√⁹ 

─│∂╘⌐ ─ ╩ ∑ ╘╠╣√ ≢ ╩ ∆╢√╘─

╩ ⅎ╢≤™℮ ╩ ⇔√⁹ ⌐ ╕≢─ ╩ ⌐ ╡ ∫√⁹∕─

⌐ ─╖─╙─≤◓ꜝⱨ⅜№╢╙─

╩ ⇔ ≥∟╠⅜╟™⅛≤ →⅛↑√⁹

⇔ ≢ⱪכꜟ◓ ╩↕∑

─ ⅜◄ⱦ♦fi☻⅜№╡╟™≤™℮↓≤

╩ ⇔√⁹↕╠⌐ ─ ─

─꞉כ◦◒כ♩╩ ⇔√⁹ 

 ⌐ ⱪꜞfi♩ 3- 6 ╩ ⇔

Ɽ♁◖fi 2 ⌐ 1 ─ ╩ ╣↕

∑√⁹ⱱ꞉▬♩Ⱳכ♪⌐ 3- ─╟℮⌐

⅝ ─ ╩ ⌐⇔≡⅛╠Ɑ▪

≢─ ⌐ ∫√⁹ 

 Ɑ▪↔≤⌐ ™ ⅜ ╦╣≡™√⁹

ⅎ┌ │ⱪכꜟ◓╢№ ─ ─ ⌐≈

™≡₈ ─ ₉ ⌐ ═√ ↕╠⌐∕╣∙

╣─ ─ ╛ ╩ ⇔√⁹↕╠⌐₈ ₉

≢ ╡ ╖ 3- 8 ≢─ ⅜ ™≤

⇔√ ⌐₈Speed humps₉ ─√╘

─ ╩ ⇔√⁹ ╡ ╖⌂⅜╠≥↓⌐≥─

╟℮⌂ ⅜ ⅛╩ ⅎ≡™╢Ɑ▪│ ─ 3

─ ≢№∫√⁹ ─ ↄ─ ⅜ ™↓

╩☻Ᵽꜟכ◒☻╠⅛≥ ∆╣┌╟™≤ ⅎ ▬

fi♃כⱠ♇♩≢☻◒כꜟⱣ☻─ ╩ ═≡™√

Ɑ▪╙ ↑╠╣√⁹ 

 ∕─ ╩⇔⌂⅜╠ ⌐™ↄ≈

⅛─ ⅎ╩ ⇔√ ꞉כ◦◒כ♩╩ ⁹ ⅎ┌ ⌐ ╩≈↑ ╩ ∆╢

⅛╩ ⇔√ ╩ ╡ → ₈™™ ⅎ∞⌡⁹№≤│◄ⱦ♦fi☻╩ ∆≤™™⌡₉≤◖

ⱷfi♩⇔√⁹╕√ Lollipop lady ╩ 1 1 5000≢ 2 ∆╢≤™℮ ╩

3- 7 ⱱ꞉▬♩Ⱳכ♪─  3- 6 ↕╣√ⱪꜞfi♩ 

3- 8 ≤ ≢ ╡ ╖ 



 

32 

 

↕∑ ∕─ ─ ⅝ ╩ ≢ ⇔√⁹∕─ │ ≢™℮≤(1000 725)─

≢№╢⁹ 

╡ 20 ─ ≢ ⌐ⱪכꜟ◓─≈ ⇔≡╙╠℮─≢ ∕─ ╩∆╢╟℮

⇔√⁹ ╡ 10 ╩ⱪכꜟ◓─≈ ⇔ ↕∑√⁹ ╩ ∆╢≤⇔ ∕─

╩ ≢ ⇔ ╩ ═√⁹ 

 

 

3- 9 ꞉כ◦◒כ♩─  

≥─ ⌐ ≥─╟℮⌂ ╩∆╢─⅛─ ⌐ ⅜ ≡╠╣≡™╢↓≤⅜╦⅛╢⁹

⅜ ╕∫≡™╢─≢ ≢│ ╛ ╙ ∆╢↓≤⌐⌂╢

≤ ⅎ╠╣╢⁹ 

 ╕√ ↓─ ╩ ↑≡™√ ─ ─ 8 ⌐ ⇔≡ ▬fi♃ⱦꜙכ╩ ∫√⁹∕─

│ ─ ╡≢№╢⁹ 

Q ─ ─ │  

 ⁹√∫⅛╤⇔╙⅔ ה

≤↑™╤⇔╙⅔ ה ∕╣∞↑∂╚⌂ↄ grid ╩ ⅎ╢ ╙ ╪∞⁹ 

ↄ⌂╚∂↑∞ ה ─↓≤ ⅎ┌♅כⱶ꞉כ◒ ™≈╙⇔╚═╠⌂™ ≤⇔╚═

╢⅛╠⅔╙⇔╤™ ╙ ═√⁹ 

⌐─™⌂╚∂ ה ⇔≡™╢≤↓╤⅜⅔╙⇔╤™⁹ 



 

33 

 

─ ה │ ⌂≥╩⇔≡ ∕─℮∟≈╕╠⌂ↄ⌂∫≡ↄ╢─≢ ∆╢─⅜

⇔™↑≥↓╣│⅔╙⇔╤™⁹ ⅜⅔╙⇔╤™⅛╠⁹ 

╩♃כꜙfiⱧ◖ ה ™⌂⅜╠ ╩∆╢─⅜⅔╙⇔╤™⁹ 

Q ─ ─ ╩ ∆╢ ≢ ╙ ∞≤ ∫√↓≤│  

≡⇔⌐℮╟™⌂⇔כⱣכ○╩ ה ™™ ≢ ╦⌂ↄ≡│⌂╠⌂™─≢ Ᵽ

ꜝfi☻╩ ⅎ╢↓≤⅜ ∞∫√⇔ ⇔⅛∫√⁹ 

≡ↄ⌂≢↑∞╢™≡∫═╚⇔∞√ ה ™≡ ╩ ↕⌂ↄ≡│⌂╠⌂™↓≤⁹ 

│╙≈™⁹◒כⱶ꞉כ♅ ה ╩⇔⌂™╟℮⌂ ≢│⌂™ ≤ ╪≢⅔ ™⌐ ⇔

⌂⅜╠⇔⌂↑╣┌⌂╠⌂™↓≤⁹ 

≢⅛⌂─ ה ╘⌂↑╣┌⌂╠⌂™↓≤⁹ 

⁹◒כⱶ꞉כ♅ ה ⅜╛╡√™≤ ─╛╡√™↓≤╩ ╦∑√╡ ⇔√╡∆

╢↓≤⁹ 

Q ↓─╟℮⌐ ⅎ⅜└≤≈≢│⌂™ │≥℮ ℮⅛ 

⅜ⅎ ה ≈⇔⅛⌂™╟℮⌂ ─ ─ ∞∫√╠ ∫√╠∕╣≢ ╦╡∞

↑╣≥ ↓─ │ ∫≡╙ ≢ ╩⇔⌂⅜╠≢⅝╢⅛╠™™⁹ 

⅛⇔≈ ה ⅎ⅜⌂™ │ ⇔≡ ╩ ╦⌂™↑╣≥ ↓─╟℮⌐≥↓⌐ ⅜№╢

⅛╦⅛╠⌂™╟℮⌂ │ ╩ ℮⅛╠™™⁹ 

⅜℮╒─♪ⱪfi◄fiכ○ ה ∞≤ ℮⁹⌂−⅛≤™℮≤ ≈─ ⅎ⅜№╢╦↑≢

│⌂™─≢ ™╤™╤⌂╛╡ ≢ ⅎ≡ ╩ ≡≡™↑┌™™⇔ ∕─

≢╛╢↓≤╩ ╪≢™↑┌™™⅛╠⁹ 

─↓╪┬√ ה ⌐ ⇔≡─ │ 100 ↄ╠™№╢∞╤℮⁹ ╩ ↄ

╩∟╞∫≤ ⅎ╢∞↑≢ ⅜ ∫≡ↄ╢⁹∕╣╩ ⅎ╢↓≤⅜⅔╙⇔╤™⁹ 

℮ ה ⅎ⅜№╢⅛╠⅔╙⇔╤™⁹≥↓⌐ ↄ─⅜ ™™⅛╩ ⇔⌂ↄ≡│™↑

⌂™⁹ 

Q ╩⇔√↓≤⅜ ≈≤ ℮⅛ ∕╣│≥╪⌂↓≤⅛  

─ ה ⌐≈™≡ ⌐№∫√↓≤╩ ⅎ╢≤⅝⌐ ≈⁹ 

│ ה ─≤↓╤≢╙№╢⅛╠ ─≤↓╤≢╙ ≈⁹ 

╩─╙ↄ ה ∆╢≤™℮─│ ⅎ ∞⅛╠∕─ ⅎ ⅜ ≈⁹ 

⅜≥↓℮™℮↓≡⇔≥ꜟ◐☻ⱨ▬ꜝ ה ∞≤ ℮⁹ 

Q ⌐≥╪⌂ ⅜≈™√≤ ℮⅛  

⁹◒כⱶ꞉כ♅ ה │↑╪⅛╙⇔√⅜ ≢⅝╢╟℮⌐⌂∫√⁹ 

⌐ ה ∆╢ ⅜ ⌐≈™√⁹ ™ ⌐ ∫√≤⅝⌐≥─ↄ╠™ ⅎ┌™™

⅛╦╢╟℮⌐⌂∫√⁹ 

 

3.2. 5  

BM │▫♦♃☻☻כ◔─ 3.2.1 ⌐ ⇔√ ⌐╙№∫√╟℮⌐ ⌂♪ⱪfi◄fiכ○

≢№╡ ⅛≈ ≢ ↕╣╢ ⅜ ╠⅛≢⌂™ ⌐⅔™≡ ⱪ꜡☿☻ ≤

⌐ ╢ ₁⌂ ╩ ™≡ ╩ ╘╢↓≤⅜ ↕╣≡™╢⁹∕╣╠─™ↄ≈

⅛│ SF ─ ™╙─ ₐⱳ▬fi♩ה♀꜡ₑa ◄▬ꜞ▪fiₑa ₑa ▪►♩Ⱪ꜠▬◒ₑa
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ₑ ∞⅜ ∕╣╠╩ ╘ ─ ⌐ ∆╢ ↑⅜ ⌐⌂∫≡ↄ╢⁹

ⅎ┌ 3.2.3 ─ₐ ₑ≢│ ₈╟ↄ ╣╢₉╩≥℮ ⅎ ╩ ∆╢⅛ 3.2.4

─ₐ ╩ ╠∕℮ₑ≢│ ≥↓─ ≥─ ╩ ∆╢⅛≢№╢⁹∕─

↑─╙≤ ╩ ™ ╩ ⌐⇔≡ ∆╢↓≤⅜ ↕╣≡™╢─≢№╢⁹ 

∕⇔≡ │≢▫♦♃☻☻כ◔ Ɑ▪╛◓ꜟכⱪ≢ ∆╢↓≤╩ ⇔≡™╢⁹╕√

∕─ ╩ ⅎ ⌐ ⇔√╡ √∟─ ╩ ╡ ∫√╡∆╢↓≤╙

↕╣≡™╢⁹ 3.2.3 3.2.4 ─ ≢╙ Ɑ▪╛◓ꜟכⱪ≢ ↕∑╢≤≤╙⌐ ∕

╣╠─ ╩ ≥╙ ∑⌐⇔≡⅔ↄ─≢│⌂ↄ │ ⌂♃▬Ⱶfi◓≢ ™ↄ≈⅛

─ⱪכꜟ◓─ ⅎ╩ ≢ ╡ → ה ↕∑≡™√⁹↓╣│ ╩ ⇔≡™

╢≤ ⅎ╠╣╟℮⁹∆⌂╦∟ ≢₈ ₉─ ╩ ↑√↓≤≤ ≢№╢⁹  

↓─╟℮⌂ ≢ BM │▫♦♃☻☻כ◔─ ─ⱪ꜡☿☻╩ ∆╢

╛∕─╟℮⌂ ─ ╩ ⅎ╢ ≢⅝╦╘≡ ≢№╢⁹  

∕─ ≢ ─ ⅜ ⌐⌂╤℮⁹  

│ ⌐ ™╢ ─ ⅜ ⇔╟℮≤∆╢ⱪ꜡☿☻⌐ ═≡ ⇔∆⅞╢─

≢│⌂™⅛≤™℮ ≢№╢⁹↓╣⌐│ ↕╣√ ╩ ™╢↓≤≤ ╠ ⌂

╩ ⇔ ™╢↓≤⌐│ ⌂ ™⅜№╢≤ ⅎ ─ ≢ ┬ ╟╡╙ ⇔™

≢ ≢⅝╢╟℮⌐⌂∫≡™╢↓≤⅜№╢⁹╕√ ∕╙∕╙ ∂ ╩ ┬ ⅜▬◑

ꜞ☻─ ⅜ ╟╡ ™ ⅜№╢√╘⌐∕℮ ∂╢≤™℮↓≤╙№╢⁹ ≢ BM ⅜

⇔╟℮≤∆╢ⱪ꜡☿☻╩₈ ⇔∆⅞╢₉≤ ∂⌂™↓≤│ ─ ≥╙─ⱪ꜡☿☻

─ ⅜ ╪≢™╢ ─ ─ ⌐ ∫≡™⌂™↓≤╩ ⇔≡™╢≤╖╢═

⅝≢│⌂™∞╤℮⅛⁹  

│ ⅜ ⌐ ╕╠⌂™√╘ ⅜ ⇔≡ ╦╢≤™℮ ≢№╢⁹ │₈

≥─ ⅎ⅜ ⇔⅛∫√─⅛₉≤ ╦┌ ≤⌂╢─≢⌂⌂™⅛≤™∫√

≢№╢⁹↓─ ⌐≈™≡ BM ╩ ™√ ╩ ↑√ ⌐ ∆╢▬fi♃ⱦꜙכ≢│

₈ ⅜√ↄ↕╪№╢∞╤℮⅛╠ ∕╣╩ ╡√™₉₈™╤™╤⌂ ⅎ⅜№╢⅛╠⅔╙⇔╤

™₉ ─ ⌂ ⅎ⅜ ∫≡⅝√⁹↓─ ⌐│ ⌐╙ ⌐╙ ⱪ꜡☿☻⅜

≢№╢↓≤╩ ≠↑╢ ⅜≤╠╣≡™╢↓≤⅜ →╠╣╢⁹ ⌐│ Ɑ▪╛

─≢ⱪכꜟ◓ ⌂ √∟─ ⅎ╩ ∏ⱡכ♩╛ⱪꜞfi♩⌐ ⅛∑╢↓

≤ ╩ ⌐⇔≡ⱪ꜠♀fi♥כ◦ꜛfi╩↕∑╢↓≤ ⱪ꜡☿☻⌐ ⇔∕╣∙╣─

ⅎ╩ ↕∑√╡ ╡ ⌐♩כ◦╡ ↕∑√╡∆╢↓≤⌂≥≢№╢⁹∕⇔≡

℮╕≢╙⌂ↄ ↓─╟℮⌂ ⌐ ⅜ ⌐ ╡ ╘╢─│ ⅜▫♦♃☻☻כ◔

⌐≤∫≡ ∞⅛╠≢№╡ ⅛≈ ⱪ꜡☿☻╩ ⇔√ ⌐⌂∫≡™╢⅛╠≢№╢⁹ 

≢│ ╩▫♦♃☻☻כ◔⌂℮╟─↓ ∆╢√╘─ ⌐≈™≡ ≡╖╢↓≤

⌐∆╢⁹  
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3.3  ≡™≈⌐ꜟכꜙ☺⸗ 

Bowland Maths BM ≢│ ↓╣╕≢⌐ ≡⅝√╟℮⌐ ─₈ⱪ꜡☿☻ ₉

─ ╩⌡╠™≤∆╢ ⌂ ╩₉▫♦♃☻☻כ◔₈ ⇔≡⅝√⁹↓╣╠ ╩

℮ ⌐ ⅜ ╦∫≡™⌂ↄ≡│ ⅜ ⌐ ≢⅝⌂™↓≤⅛╠₈ ⸗

╙₉ꜟכꜙ☺ ↕╣≡™╢⁹  

│ꜟכꜙ☺⸗ 5 ╠⅛ꜟכꜙ☺⸗─≈ ↕╣╢⁹  

ᵑ ◔כ☻☻♃♦▫≤  

ᵒ ↕╣≡™⌂™ ╩ ≢ ℮  

ᵓ ≢─ ─ ╘  

ᵔ ICT ─☻כ♁ꜞ ⌂  

ᵕ ≤  

₈│ꜟכꜙ☺⸗ ₉₈ ₉₈ⱨ◊꜡כ▪♇ⱪ₉─ ≈─☿♇◦ꜛfi≢ ↕╣≡™

╢⁹₈ ₉│ BM ─ ╛ ─ ⅜ ∫√ ─ⱦ♦○⌂≥╩ ≡

─ ─ ╩∆╢⁹₈ ₉│₈ ₉⇔√ ╩ ™≡ ⌐ ╩ ℮⁹₈ⱨ◊꜡

│ⱪ₉♇▪כ ₈ ₉↕╣√ ⌐≈™≡ ⇔≡™√ ╙ ╘≡⅔ ™⌐ ╩ ⇔

™ ╩ ℮⁹ 

│ꜟכꜙ☺⸗ 5 ≈№╢⅜ ≡╩ ⇔⌂ↄ≡│⌂╠⌂™≤│↕╣≡⅔╠∏ ∕╣∙╣

╩ ⇔≡ ℮↓≤⅜≢⅝╢⇔ ᵑ⅛╠ᵕ╕≢─ ╙ ⌐ ╡⅜№╢╦↑≢│⌂™⁹

─ꜟכꜙ☺⸗ ⌐≈™≡ ⌐ ≡™ↄ⁹  

ꜟכꜙ☺⸗ 3.3.1 ≥▫♦♃☻☻כ◔  

↓↓≢─ │₈ ─≥↓⌐ ⅜№╢─⅛ ₉≤⌂∫≡™╢⁹BM ≢ ℮ │

≢ ∆╢ ─╟℮⌐ ─ ≤⇔≡ ↕╣≡⅔╠∏ ∕─√╘ ╙

1 ≈≢│⌂ↄ ⅜ ╡╙ ⅎ╠╣╢⁹ │ ╩ ™≡ ╩ ⇔

⇔ ─ ╩ ⇔ ⇔ ⌐∕╣╩ ⅎ ╡ ╢↓≤⅜ ╘╠╣╢⁹↓─

│≢ꜟכꜙ☺⸗ ≤⇔≡™⅛⌐ ⌐↓─╟℮⌂ⱪ꜡☿☻ ╩ ∆╢⅛╩ ℮⁹  

₈ ₉₈ ₉₈ⱨ◊꜡כ▪♇ⱪ₉─ 3 ≈─☿♇◦ꜛfi─ │ ─╟℮⌐⌂∫≡™

╙⌐ꜟכꜙ☺⸗─≤⁹╢ ∞⅜ ☿♇◦ꜛfi⌐ ∆╢ │ 1 ≤ ↕╣≡™╢⁹  

 

3- 1 ꜟכꜙ☺⸗ ─ ☿♇◦ꜛfi─  

☿♇◦ꜛfi  

 

ה ╩ ≥↓⌐ ⅜№╢⅛  

KS3ה ╩☻☿꜡ⱪכ◐─  

ה ⌐≈™≡─  

ה  

BDה ─ ╩ ™≡─  

ה  ╩ ⌐ ⇔ ╩ ↕∑╢  
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ה ╩ ⇔ ↕∑╢  

ה ─ ╩ ∆╢ 

ה ╩ ⇔ ∆╢ 

ה ⌂╢▪ⱪ꜡כ♅ ≢ ⇔ ╦∑╢  

ה ⅜ ╢∆™╠↕⅔≡™≈⌐☻☿꜡ⱪכ◐√™  

ⱨ◊꜡כ▪♇ⱪ 

ה ≤≥─╟℮⌐ ⅜ ╣≡⅝√⅛╩ ╡ ╢  

ה ⌂ ╩™≈ ∆╣┌╟™⅛  

╩▫♦♃☻☻כ◔ה ─ ⌐ ╡ ╗  

≡™≈⌐♩☻♥ה  

ᵑ ⸗☺ꜙכꜟ ₈ ₉─  

₈ⱱfi☺ꜙꜝ☻≢─Ɑ♇♩Ⱳ♩ꜟ╩ ∫√ ₉⅜ ≤⇔≡ ↕╣≡™╢⁹

│ ─ ≤ ≤─≈⌂⅜╡╩ ∂⌐ↄↄ ≢│ ╪∞↓≤╩ ╦⌂™

│≢ꜟכꜙ☺⸗─↓≢↓⧵⁹╢№⌐ ─ ⌐ ∫√ ╩ ⇔ ∕↓⅛╠

⅜ ∂≡ↄ╢≤™℮↓≤╩ ∂↕∑╢⁹  

3- 10 ⱱfi☺ꜙꜝ☻≢─Ɑ♇♩Ⱳ♩ꜟ╩ ∫√ ─  

⌐↓↓≢ ℮ ⱪ꜡☿☻╛⸗♦ꜞfi◓◘▬◒ꜟ⌐≈™≡ ⇔ KS3 ⱪכ◐─

꜡☿☻≤─ ⌐≈™≡╕≤╘╢⁹╕√ ↓─ ⅜⌡╠™≤∆╢ ⌐ ∆═⅝ⱪ꜡

☿☻ ⌂≥ ⌐≈™≡ ╩ ℮⁹↓╣╠ ─ ╩ ∫√ ⌐ ⌐↓─

≢ ╩ ∫√ ─ ⱦ♦○╩ ⇔ ⌐℮╟─≤⅜☻☿꜡ⱪכ◐ ⌐ ╣≡™

╢⅛╩ ∆╢⁹  

─ ⌐≈™≡╙ ─╟℮⌐ ⌐ ↕╣≡™╢⁹  

ủ ╩ ⇔ ∆╢↓≤⌐≈™≡  

⌂╪≤ה ╩ ⇔≡™√⅛  

⌂╪≤ה ╛ ╩⇔≡™√⅛  

ה ╛ ⌂╪≤≡™≈⌐ꜟכ♠ ╩⇔≡™√⅛  

ủ ⅜ ∫√⸗♦ꜟ⌐≈™≡─ ≤  

⌂╪≤ה ╩ ⇔≡™√⅛  

⌂╪≤ה ╩ ╘√╡ ⇔≡™√⅛  

⌂╪≤ה ╩╕≤╘≡™√⅛  
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⌂╪≤ה ╩⇔≡™√⅛  

ủ ─ ≤ ⌐≈™≡  

─⧵ה ⅛╠ ╩ ╪∞⅛  

ה ╠─╕≤╘│ ⅛  

ủ ⇔√↓≤⌐ ∆╢◖Ⱶꜙ♬◔כ◦ꜛfi≤ ╡ ╡  

ה √∟─ ╩≥℮ ⇔≡™√⅛  

ה ─ ≤─≈⌂⅜╡╩≥─╟℮⌐ ↑≡™√⅛  

 

─ ╩ ≡ ⌐ ⅜ ℮ ─ ╩ ≡╢⁹ ╩ ╖ ≡╢ ─

╙ ─╟℮⌐ ↕╣≡™╢⁹  

ה ┼─ ─  

─ꜟ◒▬◘◓fiꜞ♦⸗ה ⅎ─ ─  

ה ≤↕╣╢ ╛ ─ ™  

╩╣↓≡⇔℮≤₈ה ─ ≢ ℮─⅛₉─ ™⌐≥℮ ⅎ╢─⅛  

ה ⱪ꜡☿☻⌐≈™≡ ⅜╟ↄ ≢⅝╢╟℮⌂ ─╕≤╘  

ᵒ ⸗☺ꜙכꜟ ₈ ₉─  

⌐ ╩ ℮☿♇◦ꜛfi≢№╢√╘↓↓≢│ ∆╢⁹ ⅔⌐ꜟכꜙ☺⸗─

™≡╙ ⌐ ∆╢⁹ 

ᵓ  ⸗☺ꜙכꜟ ₈ⱨ◊꜡כ▪♇ⱪ₉─  

─ ╩ ╡ ╡ ─☻☿꜡ⱪכ◐ ≢ ╣≡⅝√╙─╩ ↕ⅎ╢⁹ ─╟℮⌂

⅜ ↕╣≡™╢⁹ 

⌂╪≤ה ⌂ ™⅜ ↕╣√⅛  

ה │ ₁⌂ ╩ ™√⅛  

ה │≥╪⌂ ╩ ⇔√⅛  

ה │≥╪⌂ ╩⇔≡™√⅛ ∕─ │╦⅛∫≡™√⅛  

ה │ √∟─ ⌐≈™≡ ⌐ ⅎ╢↓≤│≢⅝≡™√⅛  

ה │↓─ ≤ ─ ─ ≤─ ™╩ ∂≡™√⅛  

ה │ ╪∞ ⅜ ╣⌂ ≢╙ ≢⅝╢≤™℮↓≤╩ ⇔ ╘√⅛  

↓╣╠─ ─ ⌐ ⌂ ─ ─ ⌐≈™≡─ ⅜ ╦╣╢⁹∕─

≢ ⌐⌂╢≢№╤℮ ╩ ⅜ ≢⅝≡™⌂↑╣┌⌂╠⌂™─│ ╠⅛≢№

╢⁹≤│™ⅎ ╩ ∆╢ ⌐ ─ ⌐≈™≡ ╩ ∫≡⇔╕∫≡

│ │√∞─ ≤⌂∫≡⇔╕℮⁹ ⅜

⌐ ╡ ╗ №╢™│ ╡ ╖⅜ ╦∫√ ⌐

╩ ⇔⌂ↄ≡│⌂╠⌂™⅜ ∕─♃▬Ⱶfi

◓⌐│ ╩ ∆╢╙─≢№╢⁹  

BM ◒♇Ⱨ♩╩▫♦♃☻☻כ◔─ ⌐ ℮─≢│⌂

ↄ ─ ⌐ ╖ ╗↓≤│ ≢№╢√╘

3- 11 ─ⱦ♦○◒ꜞ♇ⱪ╟╡ 
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∕─ ⌐≈™≡─ ╙ ℮⁹╕√ ─ ℮ ≢─ ⌂≥ ⌐ ⇔≡ BM כ◔─

☻☻♃♦▫≢─ ⅜ ╓∆ ⌐≈™≡╙ ╩ ℮⁹  

 

ꜟכꜙ☺⸗ 3.3.2 ↕╣≡™⌂™ ╩ ≢ ℮ 

↓↓≢─ │₈ ╩ ™≡ ╩ ╢⅛ ⌐ ╩ ∆═⅝⅛₉≤⌂∫≡™╢⁹

⌐ ─ ≢│ ╩ ↄ√╘⌐ ⌂ ╛ ⌂ ה ⌐≈™≡

⌐ ↕╣≡⇔╕℮⁹∞⅜ ╩ ╣√ ⌐⅔™≡ ⅜ ╩ ≢⅝╢╟℮⌐

⌂╢√╘⌐│ ↕╣≡™⌂™ ⌐ ⇔ ≥─ ⌂ ╩ ™╢═⅝⅛

∆╢ ╩ ⅎ╢ ⅜№╢⁹  

 

3- ꜟכꜙ☺⸗ 2 ─ ☿♇◦ꜛfi─  

☿♇◦ꜛfi  

 

ה ↕╣√ ⌐ ∆╢ ≤  

ה ↕╣√ ≤∕℮≢⌂™ ─  

ה ↕╣≡™⌂™ ╩ ∫√ ─  

ה ⌐≈™≡─  

BDה ─ ╩ ™≡─  

 

ה ≢─  

ה ⌐╟╢  

ה ⌂∫√▪ⱪ꜡כ♅─  

ה ⌐≈™≡─↕╠⌂╢  

ⱨ◊꜡כ▪♇ⱪ 

ה ─ ≤ ╡ ╡ 

ה ─ ─ ⌐≈™≡─  

ה ─ ⌐≈™≡─  

ה ⌂ ⌐≈™≡ ≥℮ ℮⅛  

ה ─ ⌐ ↑≡  

 

ᵑ⸗☺ꜙכꜟ ₈ ₉─  

↓↓≢│╕∏ ⌂ ─ ≢╟ↄ ™╠╣≡™╢ ↕╣√ ⌐ ∆╢

╩ ℮⁹BM ≢│ 3 ≈─ ╩ ∕╣∙╣ ↕╣√ ≤⇔≡ ⇔√ ≤

↕╣≡™⌂™ ≤⇔≡ ⇔√ ╩ ↕∑≡™╢⁹↓↓≢│ 3 ≈─

─℮∟─ 1 ≈ ₈18 ╡─⅔ ─♦◙▬fi₉╩ ╡ →╢⁹  

♦◙▬fi ⌐ ╘≡™╢№⌂√│ 18 ╡─Ⱶfi♩─⅔ ─♦◙▬fi╩

↕╣╕⇔√⁹Ⱶfi♩│ 2cm ≢ ↕ 1cm ≢∆⁹ │ A4 ◘▬☼─ 1

⅛╠≢⅝╢∞↑ ↕ↄ ╡ ↕⌂ↄ≡│⌂╡╕∑╪⁹  

─ ╩ ∫≡ ╩≥─╟℮⌐ ∫≡ ∆╢─⅛╩ ⇔≡ↄ∞↕™⁹

─√╘⌐ ╩ ∫≡╖≡ↄ∞↕™⁹  
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3- 12 ₈18 ╡─⅔ ─♦◙▬fi₉ ↕╣√Ᵽכ☺ꜛfi 

↓─╟℮⌂ ↕╣√ │ ─ ⌐ ⌐╟ↄ ╠╣╢╙─≢№╢⁹

⅜╡─ ─ ⌐ A⅛╠ F╕≢─ ⅜ ≡≡№╢↓≤╛ ╩ ™≡ ╩ ⅎ╢

↓≤⌂≥│ ≢№╣┌↓─ ⌐ ╡ ╗ ⅜ ⇔≡ ℮↓≤≢№╢│∏≢

⅜ ≢ ⅎ⌂ↄ≡│⌂╠⌂™↓≤≢№╢⁹ ⅜ ↕╣√ ≢∆≢⌐↓℮⇔√

⅜⌂↕╣≡⇔╕∫≡™≡│ ⅜↓─╟℮⌂ ─ ╩ ┬ ╩ ∫≡⇔╕℮⁹ 

♦◙▬fi ⌐ ╘≡™╢№⌂√│ 18 ╡─Ⱶfi♩─⅔ ─

♦◙▬fi╩ ↕╣╕⇔√⁹Ⱶfi♩│ 2cm ≢ ↕ 1cm ≢∆⁹ │

A4 ◘▬☼─ 1 ⅛╠≢⅝╢∞↑ ↕ↄ ╡ ↕⌂ↄ≡│⌂╡╕∑

╪⁹ 

≤⇔≡ ⌂♦◙▬fi╩ 2 ≈ ⅎ≡ↄ∞↕™⁹∕╣╠╩ ═≡

≥∟╠⅜ ╣≡™╢⅛ ╙ ╦∑≡ ⇔≡ↄ∞↕™⁹∕─ ╩ ∫≡╖≡ↄ∞↕

™⁹ 

3- 13 ₈18 ╡─⅔ ─♦◙▬fi₉ ↕╣≡™⌂™Ᵽכ☺ꜛfi 

↕╣≡™⌂™Ᵽכ☺ꜛfi≢│╟╡ ⌐ ∆╢╟℮⌂ ≤ ⅜ ↕╣

≡™╢⁹ ⇔⌂↑╣┌™↑⌂™ │ ─ ╡≢№╢⁹  

ה │╟╡ ⇔ↄ⌂∫≡™╢  
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ה │≥↓⅛╠ ╩≈↑≡™™⅛╦⅛╠⌂™⅛╙⇔╣⌂™  

╡╕№ה ↄ ⅜ ⅛↑╩⇔≡⇔╕∫≡│ │ ≢ ⅎ╢↓≤∑∏ ╩

ↄ∞↑⌐⌂∫≡⇔╕℮  

ה ₁⌂▪ⱪ꜡כ♅╛ ╩ ⅎ ∆  

ה ⌐│ ⌂╢▪ⱪ꜡כ♅╩ ╢↓≤╛ ⅎ╩ ∆↓≤⅜ ↕╣╢≤™℮ ⅜

≢№╢  

↓╣╠─ ╩ ∫√ ⌐ ─ ⅜ ∫√ ⱦ♦○╩ ⇔ ╛

─ ─ ≥╙⅜ ╩ ╪∞⅛⌂≥╩ ∆╢⁹∕─ ⌐ ─ ╩ ∆╢⁹  

ᵒ ⸗☺ꜙכꜟ ₈ⱨ◊꜡כ▪♇ⱪ₉─  

⅜ ∫√ ⌐≈™≡ ╡ ╡╩ ℮⁹ ─╟℮⌂ ⅜ ↕╣≡™╢⁹  

ה ─╟℮⌂ ≢─ ─ │≥℮∞∫√⅛ ╩╙∫≡ ╡ ╪≢™√

⅛ ╩ ≤⇔≡™√⅛ ∕╣│≥╪⌂ ∞∫√⅛ ⌂− ╩ ≤⇔≡

™√⅛  

⌂℮╟─≤ה ╩⇔⌂↑╣┌™↑⌂™≤ ∂√⅛ ∕╣│⌂−⅛ ⇔ ⅞ №

╢™│ ╠⌂ ⅞≤™℮↓≤│⌂⅛∫√⅛  

ה │≥╪⌂ ╩ ™≡™√⅛ ─ ╡ ╖─ ≢ 2 3 ⌐≈™≡

∑╟ 

─↓ה ≢ │ ╩ ╪∞≤ ⅎ╢⅛  

─ ⅜ ∫√ ⱦ♦○≤ ─ ≤╩ ∆╢↓≤╙ ╦╣≡™╢⁹ ⅎ┌

₈ ⱦ♦○─ ≢ ⅜⇔≡™╢ ≤№⌂√⅜⇔√ ╩ ∑╟₉⌂≥≢№╢⁹∕

─ ⌐╙ ╣⌂ ⌐ ╡ ╗ │ ⌐⌂╡╛∆™√╘ ≥─╟℮⌐ ╩

ⅎ√⅛╛ ⅎ┌ BMI ⌂≥─╟℮⌂ ╩ ℮ ⌐│ ╛ ╩ ⌐⇔≡™╢

⅜™⌂™─⅛≥℮⅛⌂≥─ ⌐≈™≡╙ ⇔≡™╢⁹  

 

3.3.3 ꜟכꜙ☺⸗  ≢─ ─ ╘  

↓↓≢─ │₈√∞─ ≢│⌂ↄ ╩↕∑╢⌐│≥℮⇔√╠™™─⅛ ₉≤⌂

∫≡™╢⁹ ⅜ ™─ ╩ ╦∆╟℮⌂ │ ╣√ ╩ →╢↓≤│

∆≢⌐ │≢ꜟכꜙ☺⸗─↓⁹╢™≡∫⅛╦⌐ ─↓≤╩ ℮⁹  

ה ─ ⌂ ─ ⌐≈™≡  

ה ─ ╩ ∆╢√╘─♥◒♬♇◒─  

ה ─ ╩ ╡ ∆√╘─ ─ ⌐≈™≡─  

3- ꜟכꜙ☺⸗ 3 ─ ☿♇◦ꜛfi─  

☿♇◦ꜛfi  

 

ה ─  

ה ⌐ ∆╢ ╡ ╡ 

ה ─№╢ ⌐≈™≡─  
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ה ┼─ ⌐≈™≡─  

BDה ─ ╩ ™≡─  

 

ה ╩ ⇔ ⌐ ⅎ↕∑╢  

╩▪♦▬▪≡∫⌂⌐▪Ɑה ∆╢  

™╟ה ⌐≈™≡ ∆╢  

ה ─ ⌐≈™≡ ⅎ╢  

ה ⌐≈™≡ ∆╢  

ⱨ◊꜡כ▪♇ⱪ 

ה ⌐≈™≡─ ≤ ╡ ╡  

ה ╩⇔≡™╢ ─ ─ ⌐≈™≡─  

⅜fiꜛ◦כ◔♬ꜙⱵ◖ה ⌂ ─√╘─  

ה ─ ⌐ ↑≡  

 

ᵑ ⸗☺ꜙכꜟ ₈ ₉─  

≥─╟℮⌂ ⇔ ™⅜ ─ ─ ↑⌐⌂╢─⅛∕─ ╩ ⇔≡╙╠℮ ⅜

№╢─∞⅜ ↓─☿♇◦ꜛfi≢│╕∏ ⌐ ╩ ⇔≡╙╠℮≤↓╤⅛╠

╘╢⁹ ⅎ┌₈◘♇◌כ ⌐ ∟ ↄ ∫≡™╠╣╢─│ ⅛ ₉─╟℮⌂ ⌐

≈™≡ ≢ⱪכꜟ◓ ⇔ ∫≡╙╠℮⁹  

⌐∕─ ⇔ ™╩ ╡ ╢↓≤≢ ⌐≈™≡ ╩ ℮⁹∕─ ─ │

─╟℮⌐ ↕╣≡™╢⁹  

ה ─ ⌂╪≤│כⱪ─ⱷfiⱣכꜟ◓╛√⌂№≢ ╩ √⇔≡™√⅛  

⅜√⌂№ה ⇔√ ─ ≢ ─╟℮⌂ │ ╠╣√⅛ ⇔ ⅎ√⅛

│≢⅝≡™√⅛ ╖ ⅜∫≡ ∫√⅛ ↑⌐⌂∫≡™√⅛ ∞∫√

⅛  

─√⌂№ה ⇔ ™│ ⌂≥≤ ∆╢↓≤│≢⅝╢⅛  

─↓ה ⅛╠№⌂√│ ⌐ ╩ ╪∞⅛  

⌂℮╟─≤ה ☻◐ꜟ ╩ ⌐ ↑╢↓≤⅜≢⅝√⅛  

↓╣╠─ ─ ⌐ ⱦ♦○╩ ⇔ ─ ─ ≢ ⅜ ╩ ⇔

≡™╢⅛⌂≥╩ ∆╢⁹ ≤™℮╙─│

⌐≤∫≡⌂∂╖─№╢╙─≢│⌂™√╘ ≤

⌂ ╩ ℮↓≤⅜≢⅝╢╦↑≢│⌂™⁹ ⌐╟∫≡

│╖╪⌂─ ≢ ∆↓≤╩ ∏⅛⇔⅜∫√╡ ⅜∫√╡

∆╢↓≤╙№╢√╘ ─ ≤™℮╙─╩ ⅎ≡™

ↄ ⅜№╢⁹ ─ ≢ ╩ ∆╢√╘⌐≥╪

╩ꜟכꜟ⌂ ╢─⅛ ⇔ ─ ╩ ≡╢⁹  

 

ᵒ ⸗☺ꜙכꜟ ₈ⱨ◊꜡כ▪♇ⱪ₉─  

⌐ ∫√ ⌐≈™≡ ╡ ╡╩ ℮⁹ ⅜ ╩ ∫≡™╢≤⅝⌐ ⅜∕

─ ╩ ∆╢↓≤│ ⇔™⁹™≈≥─╟℮⌐ ─ ⌐ ∆╣┌™™─⅛╩ ⅎ

3- 14 ─ⱦ♦○◒ꜞ♇ⱪ╟╡ 
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╢ ⅜№╢⁹ ⅜℮╕ↄ ∆╢↓≤≢ ─ ─ ≤ │⅛⌂╡ ∆╢⁹

─╟℮⌂ ⅜ ↕╣≡™╢⁹  

ה ⅜ ⇔ ∫≡™╢≤⅝№⌂√│ ╩∆╢─⅛  

ה ∆╢⅛∕─╕╕⌐⇔≡⅔ↄ─⅛≥℮╛∫≡ ╘╢─⅛  

⌂╪≤ה ╛ ⅜ ↑⌐⌂╢─⅛ ╕√ ↑⌐⌂╠⌂™╙─│≥╪⌂╙─⅛  

ה ─ ⅜ ⇔√≤⅝№⌂√│∆←⌐ ╩⅛↑╕∆⅛ ∕╣≤╙⅜╕╪

⇔≡ ╩ ╕∆⅛ ╕√∕╣│⌂−≢∆⅛  

╕√ ⇔ ™⅜ ⌂ ─√╘⌐│ ⌐ ╡ ╗╟╡╙ ∆↓≤ ↄ↓

≤─ ⅛╠ ╘√ ⅜╟™≤↕╣≡⅔╡ ∕─ ⌐≈™≡─ ⌂≥╙ ╩ ℮⁹↓

╣╩ ⌐ ⇔√ ⱦ♦○╙ ↕╣≡⅔╡ ⇔ ╩ ℮↓≤⅜≢⅝╢⁹↓╣

╠─↓≤╩ ⇔≡ ─√╘─ ╩ ≡╢─≢№╢⁹  

 

3.3.4 ꜟכꜙ☺⸗  ICT:ꜞ♁כ☻─ ⌂  

↓↓≢─ │₈ ┌∑╢─≢│⌂ↄ ⅎ↕∑╢⌐│≥℮⇔√╠™™─⅛ ₉≤⌂∫

│≢ꜟכꜙ☺⸗─↓⁹╢™≡ ─ ╛ ╩ ↑≤⌂╢ ICT ╩™⅛⌐

⌐ ∆╢⅛⌐≈™≡ ℮⁹↓↓≢│ ◖fiⱧꜙ₈╩♃כ ╩ ℮ⱴ▬◒꜡꞉₉♪ꜟכ

₈ ₉₈ꜟכ♠─ ℮™≥₉ꜟכ♠⌂ ⅛╠ ∆╢⁹  

3- ꜟכꜙ☺⸗ 4 ─ ☿♇◦ꜛfi─  

☿♇◦ꜛfi  

 

─≡⇔≥₉♪ꜟכ₈ⱴ▬◒꜡꞉ה ICT ⌐≈™≡  

ה ─ ≢─ ICT ⌐≈™≡ ╡ ╡  

ICTה ╩ ⇔√  

ICTה ╩ ⇔√  

 

ה ┼─ⱴ▬◒꜡꞉כꜟ♪─  

ה ⌐╟╢ⱴ▬◒꜡꞉כꜟ♪─ ≤ ╡  

ה √↓≤╩ ═ ╩ ∆╢  

ה ⌐╟╢  

ה ─ ≤ ⇔√↓≤─  

ⱨ◊꜡כ▪♇ⱪ 

꜡Ⱨ☻₈ה ₉⅛₈♄fi☻─ ⅝₉⌐≈™≡ ╡

╡ 

₈ה ─≡⇔≥₉ꜟכ♠ ICT ⌐≈™≡─ ╡ ╡

₈ ─ ╡ →₉  

₈ה ─ ╡ →₉╩ ™√ ─  

ה ─ ⇔™ⱪ꜡◓ꜝⱶ┼─ ICT ─ ↑  

╢↑⅔⌐▫♦♃☻☻כ◔ה ICT ⌐≈™≡─  

ה ╩ ∆╢ ⌐☻כ♁ꜞ─ ∆╢  

ᵑ ⸗☺ꜙכꜟ ₈ ₉─  
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↓↓≢│╕∏ ─ ⌐⅔↑╢◖fiⱧꜙכ♃─ ⌐≈™≡ ─ 3 ⅛╠

∆╢⁹ 

ה ∆╢ ≤⇔≡─₈ⱴ▬◒꜡꞉₉♪ꜟכ  

ה ⌂₈ ₉ꜟכ♠  

ה ꜟכ♠─╘√─  

─≢ꜟכꜙ☺⸗─↓ ⱨ◊꜡כ▪♇ⱪ╩ ⇔≡ ─ ⌐⅔™≡ ICT ─

√∆ ╛ ⌐≈™≡ ╩ ╘≡™ↄ⁹  

│≡™⅔⌐▫♦♃☻☻כ◔ ₈ⱴ▬◒꜡꞉₉♪ꜟכ

≤⇔≡─◖fiⱧꜙכ♃ ─ ⅜ ™⁹↓↓≢™℮

₈ⱴ▬◒꜡꞉₉♪ꜟכ≤│ ⅜ ⌐ ∆╢↓

≤⅜≢⅝╢♁ⱨ♩►▼▪─ ⌐ ↕╣√

─↓≤≢№╢⁹↓↓≢│ ₈☻Ⱨ꜡ ₉⌂

≥╩ ⌐ ⇔≡╙╠℮⁹  

∕─ ≢ ─╟℮⌂ ≢♦▫☻◌♇◦ꜛfi

╩ ℮⁹ 

⌂╪≤ה ⱪ꜡☿☻╛☻◐ꜟ⅜ ╡ ╕╣≡™√⅛  

─⧵│♃כꜙfiⱧ◖ה ╩∆╢ ≢≥℮ ∫√⅛  

ה ⌐≥╪⌂₈ⱴ▬◒꜡꞉₉♪ꜟכ≢─ ╩ ≢ ≢⅝∕℮⅛  

↕╠⌐ ─ 3 ⅛╠⌂╢◖fiⱧꜙכ♃─ ─∕╣∙╣─ ╛ ™⌐≈™≡

⇔ ╒⅛─ ⅜ ∫√ ⱦ♦○╩ ⇔ ╛ ─ ─ ◖fiⱧꜙ

╩♃כ ╦∏⌐ ∂ ╩ ℮⌐│≥℮⇔√╠╟™⅛⌂≥ ╩ ℮⁹∕─ ─ ⌐

─ ℮ ─ ╩ ≡╢⁹∕─ ─ │ ─╟℮⌐ ↕╣≡™╢⁹  

─⧵ה ─ ┼─ ─ ⌐≈™≡ ™™ │  

ה ⅜₈ ╪≢™╢₉ ⅛╠ ⅝∟╪≤ ╡ ╖ √∟─ ⅎ╩ ∆╢╟

℮⌐ ∆╢─╩≥─╟℮⌐ ⇔╕∆⅛  

≈™ה ≥─╟℮⌐ √∟⌐ ⅎ╛ ╩ ↕∑╕∆⅛  

 

ᵒ ⸗☺ꜙכꜟ ₈ⱨ◊꜡כ▪♇ⱪ₉─  

⅜ ∫√ ⌐≈™≡ ╡ ╡╩ ℮⁹ ─╟℮⌂ ⅜ ↕╣≡™╢⁹  

─≤ה ╩ │ ╪∞⅛  

ה ⌐≤∫≡ ⌐≥╪⌂ ⇔↕⅜№∫√⅛  

♃כꜙfiⱧ◖ה ⌐ ⇔≡≥╪⌂ ⇔↕⅜№∫√⅛  

ה ⅜ ⇔≡™╢≤↓╤⅛╠ ↑ ∆√╘⌐≥╪⌂ ╩⇔√⅛  

ה │≥╪⌂ ╩ ∫≡™√⅛  

ה │ ⌐≈™≡ ╩ ╪∞⅛  

ה │◖fiⱧꜙכ♃ ⌐≈™≡ ╩ ╪∞⅛  

 

3- 15 ⱴ▬◒꜡꞉₈♪ꜟכ☻Ⱨ꜡ ₉  
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↕╠⌐₈ ─ ╡ →₉⌐⅔↑╢◖fiⱧꜙכ♃─ ─ ⌐ ∆╢ ╛ ⱦ♦

○ ⌂≥╩ ⇔≡ ₈ ♃כꜙfiⱧ◖─≡⇔≥₉ꜟכ♠ ⌐≈™≡╙ ╩ ℮⁹  

╕√ ICT ╩∆╢ ─♅▼♇◒ꜞ☻♩╙ ↕╣≡⅔╡ ⌐ ⇔≡™ↄ

≢─ ≤⇔≡ ≡╢↓≤⅜≢⅝╢⁹  

ה ⌂ ICT ╩☻כ♁ꜞ ™╢↓≤  

ה ╩ ∆╢ ╩ ∆╢↓≤  

ICTה ╩☻כ♁ꜞ ⌐ ⇔≡╖╢↓≤  

ה ─ ─ ⌐≈™≡ ⇔≡⅔ↄ↓≤  

ה ∕─╙─⌐≈™≡ ⇔≡⅔ↄ↓≤  

 

3.3.5 ꜟכꜙ☺⸗  ≤  

↓↓≢─ │₈ ⌐ ╩↕∑╢⌐│≥℮⇔√╠™™─⅛ ₉≤⌂∫

│≢ꜟכꜙ☺⸗─↓⁹╢™≡ ─↓≤⌐ ⇔≡ ∆╢⁹  

ה ╩ ⅝ ↑ ╛ ╩↕∑╢╟℮⌂ ─  

ה ⅜ ⅎ╢↓≤╩ ⅜╠∏ ↄ╟ↄ ⅎ╠╣√ ⅎ╩ ∑╢╟℮⌐∆╢√╘─

 

₈ה ⌐ ⇔≡ ⅎ╢₉ ─  

3- ꜟכꜙ☺⸗ 5 ─ ☿♇◦ꜛfi─  

☿♇◦ꜛfi  

 

−⌂ה ⌐ ™⅛↑╢─⅛ ⅎ╢  

ה ≤∕℮≢⌂™ ─ ™  

ה  

ה ⌂ ╩ ⇔√  

 

ה ╩ ⇔ ⌐ ⅎ╢ ╩ ⅎ╢  

ה ⌐↓─ ≢─ ─▪▬♦▪╩ ∆  

ה ⅜ ⌐ ╡ ╗ 

─♅כ꜡ⱪ▪ה ⌐≈™≡ ≢ ∆╢  

ה ∂ ⌐ ⇔≡╙℮ ╡ ╗  

ה ─ ⌐≈™≡ ≢ ∆╢  

ⱨ◊꜡כ▪♇ⱪ 

ה ─ ≤ ╡ ╡ 

₈ה ⌐ ⇔≡ ⅎ₉⌂⅜╠ ╩ ↄ  

ה ─ ⅜₈ ⌐ ⇔≡ ⅎ╢₉≤↓╤╩ ╢  

ה ≤₈ ⌐ ⇔≡ ⅎ╢₉↓≤╩ ╡ ╣√ ─

 

 

ᵑ ⸗☺ꜙכꜟ ₈ ₉─  

⅜ ╩⇔ ⅜∕╣⌐ ⅎ╢≤™℮─│⅔∕╠ↄ ╙╟ↄ ╠╣╢ Ί

─╛╡ ╡∞╤℮⁹ ⅜ ╩∆╢ │ ─ ╩ ↄ√╘ ╩

3- 16 ─ⱦ♦○◒ꜞ♇ⱪ╟╡ 
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∆╢√╘⌂≥ ₁№╢⁹√∞ │ ─ ─ ╩≈⅛╘⌂™↓≤╙ ↄ ⅎ⌐≈

™≡ ∆╢≤™℮╟╡╙₈ ₉╩ ⇔ ⅎ╟℮≤∆╢↓≤╙╟ↄ№╢⁹↓↓≢│

─ ⅎ╛ ╩ ∆╟℮⌂ ─ ⌐≈™≡ ╩ ℮⁹  

╕∏ ⌐│≥╪⌂ ⅜№╢─⅛╩ ⅎ≡╖╟℮⁹  

ה ⌐│≥╪⌂♃▬ⱪ─╙─⅜№╢⅛  

─√⌂№ה │≥╪⌂ ─√╘⌐⌂╢⅛  

─ⱪ▬♃─≤ה ╩ ╙ ↄ ∫≡™╢⅛  

∕─ ≢ ⌂ ∕℮≢⌂™ ⌐≈™≡─ ⱦ♦○─ ╩

⇔≡─ ╩ ™ ─ ⱪꜝfi─ ╩ ℮⁹  

∕─ ─ ≤⇔≡│ ─╙─⅜ ↕╣≡™╢⁹  

ה ⅛∆╕╘≥╕⌐℮╟─≤╩☻כ♁ꜞ≥  

ה ╩ →⅛↑╢ ╩≥─╟℮⌐ ⇔╕∆⅛  

⌂╪≤ה ╩ꜟכꜟ ⇔╕∆⅛  

ה ╘⌐ →⅛↑╢ │ ≢∆⅛  

ה ⅜ ⅎ╢╕≢─ │≥─ ⅎ╕∆⅛  

╢⌂≥♩ⱳ▬fiה ⌐ ⇔√╡ ─ ⌐≈™≡ ╩ ∆√╘⌐ ⌐

╢ │№╡╕∆⅛  

ה ⌂ ⅜ ╦╣≡™╢≤⅝ №╢™│ ─╕≤╘⌐ ↑≡≥╪⌂ ╩⇔╕

∆⅛  

ᵒ ⸗☺ꜙכꜟ ₈ⱨ◊꜡כ▪♇ⱪ₉─  

⅜ ∫√ ⌐≈™≡ ╡ ╡╩ ℮⁹ ─╟℮⌂ ⅜ ↕╣≡™╢⁹  

⌂╪≤ה ╩ ™√⅛  

⌂╪≤ה ⅜ ─ ⅎ╩ ╘√╡ ↕∑√╡⇔√╟℮⌐ ⅎ√⅛ ╕√∕╣

│⌂−⅛  

⌂╪≤ה │ ⇔⌂⅛∫√⅛ ∕╣│⌂−⅛  

─ │ ─ ≢ ╦╣╢√╘ ⅛╠│ ⇔⌐ↄ™⁹∕─√╘ ⅜ ℮

─ ╩ ∆╢↓≤│ ≢№╢⅜ ⌂ ╩ →⅛↑ ╩ ⇔≡™ↄ

√╘⌐│ ⌂↓≤≢№╢⁹∕↓≢₈ ⌐ ⇔≡ ⅎ╢₉ ╩ ╡ ╣≡╖╢⁹  

⌐☻ꜞ◑▬ה │ ™╢⅛  

↓─ ⌐≈™≡ ₈ ⌐ ⇔≡ ⅎ₉⌂⅜╠ ╡ ╪≢╖╟℮⁹ ⅛⅜ ⌐⌂∫

≡ ₈ ⌐ ⇔≡ ⅎ₉⌂⅜╠ ↓─ ⌐ ⇔∏≈ ╡ ╪≢™ↄ⁹ ─ │ ⌐⌂

∫≡ ⌐ ╢⁹ 

∏╕ה ╩∆═⅝⅛  

≢↓↓ה ⌐ ∟∕℮⌂ │ ⅛  

─↓ה ╩≥℮ ⇔√╠™™⅛  
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≢↓≤ה ⅎ√⅛  

ה ⇔™ ⌐ ™≡™╢⅛  

↕╠⌐ ─ √∟⅜ ∫≡™╢₈ ⌐ ⇔≡ ⅎ╢₉ ╩ ⇔ ╩ ™ ⅜↓

╣⅛╠ ∫≡™ↄ ⌐ ↑≡ ╩ ≡≡™ↄ⁹ 

 

3.3. 6 ─╕≤╘ 

↓↓≢│ BM ⅜ ⇔≡™╢ ─ꜟכꜙ☺⸗ ⌐≈™≡╕≤╘√⁹BM ─◖fi☿ⱪ♩

⅜ 5 ℮™≥ꜟכꜙ☺⸗─≈ ≢╕≤╘╠╣ ⌐╦⅛╡╛∆ↄ ⅎ╠╣╢╟℮⌂ ╛ ⅜

⌐ ╠╣√⁹ ╩↓─╟℮⌐ⱪ꜡◓ꜝⱶ ∆╢↓≤≢ │ ⌐⌂╢≤≤╙⌐

╛ ⅜ ∫≡╙ ─ ⅜ √╣╢≤™℮─│ ⅝⌂ ∞╤℮⁹╕√ ⸗☺ꜙ

≢ꜟכ ↕╣≡™╢ ∞↑╩ ≡╙ ⅜ ₁─ ─ ≢ ⌐ ™⅛↑╢⌐ ∆╢╙

─⅜ ↄ№╡ ⌐ ≡╠╣╢∞╤℮⁹ 

 

3.4 ⌐≈™≡ 

BM │ ₉₈▫♦♃☻☻כ◔₈ ₉₈ꜟכꜙ☺⸗ ₉─ ≤⌂∫≡™╢⁹↓

╣│ ⇔√ ╩ ≢ ℮√╘─ ≤ ≥─╟℮⌐ⱪ꜡☿☻ ⅜ ⇔√⅛╩

∆╢ ⅜⌂ↄ≡│ ⇔√ │™╦┌₈ ⌐ ™√ ₉⌐ ⅞⌂™≤ ⅎ╠╣≡™╢

⅛╠≢№╢⁹ 

₈ ₉│  35 ↕╣≡⅔╡ ∕╣╠─ │≥▫♦♃☻☻כ◔│ ⇔≡™

╢⁹ ↔≤⌐ NC ─ ⱪ꜡☿☻≢№╢₈ ₉₈ ₉₈ ≤ ₉₈◖Ⱶꜙ♬◔כ◦

ꜛfi≤ ╡ ╡₉─ ≈─ ≢ ⅔⅔╗⌡ ◒♇ꜞⱩכꜟ─ ⅜ ™≡™╢⁹

╕√ ™ↄ≈⅛─ ─ ╛∕╣⌐ ∆╢◖ⱷfi♩ ╙ ↕╣≡™╢⁹↓─╟℮⌂

│ ≢╙ ╛ ⅜ ╘╠╣≡™╢₈Ɽⱨ◊כⱴfi☻ ₉ ⅎ┌ 2007 ה

2009 ≤ ≢№╢⁹BM ≢│ ↓╣╠─ ⌐ ⇔≡ ≥▫♦♃☻☻כ◔ ─▪

ⱪ꜡כ♅╩↕∑╢↓≤⌐ ⅜№╢⁹∆⌂╦∟ Ɑ▪╛◓ꜟכⱪ≢ ⌐ √╠∑√╡ ⅜

╙⇔√╡⇔≡™ↄ↓≤╩ ⇔≡™╢⁹ ╩ ⇔ ⌐ ╡ ╕∑╢─≢│⌂ↄ

ⱪ꜡☿☻ ⅜ ↕╣╢═⅝ ─ ⌐ ™ ≢ ∆╢≤™℮☻♃fi☻⌂─≢№╢⁹ 

 Ɑכ☺⌐ ₐ ≤ ₑ≤∕─ꜟכⱩꜞ♇◒ ╩ ∆⁹↓─ ⌐ ╡ ╗ ⌐

⌐ ─ ⌐ ∆╢ⱦ♦○◒ꜞ♇ⱪ╩ ∑╢↓≤⅜ ↕╣≡™╢⁹∕─ ≢ ⅜

ⅎ╢↓≤╩ ∆╢ ⅛╠─ ≤™℮ ≢ 18ﬞ ≢ 2000 ⌐⌂╢≤™℮─⅜ ⅛╩

ⅎ↕∑╢⁹ ─ ⌐ ∆╢ ╩╙≤⌐ ⌂ ╩⅔ↄ↓≤╛ ∕╣⌐ ≠™≡ 18ﬞ

─ ╩ ∆╢ ╩ ™∞∆↓≤ ∕─ ╩ ⌐ ─№╢ ≢ ⅎ╢↓≤ ⅔

™√ ╩ ⇔⌂⅜╠ ╩ ╡ ╢↓≤⌂≥─ⱪ꜡☿☻ ╩ ─ ╩╙≤⌐ ∆

╢⁹ 

 BM ≢│ ↓─╟℮⌂ ╩ ™≡ ⱪ꜡☿☻ ─ ╩ ™ ה ⌐

ⱪ꜡☿☻ ─ ╩ ∫≡™╢⁹√∞⇔ ─▫♦♃☻☻כ◔─≤ ⌐≥─ ╩ ™╢≤

╟™⅛╛ ─ │ ↕╣≡™⌂ↄ ∕─ │ ⌐ ⌡╠╣≡™╢⁹ 
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1 ₐ ≤ ₑ 

 

│√⇔ ⅜≢⅝⌂™⅜ ⅛↑ │≢⅝╢  

↓─ │ ∟╞℮≥18ﬞ ≢ 2000 ─ ╩ ≈↓≤⅜≢⅝╢⁹  

№⌂√─ │ ╩ ≈↓≤⅜≢⅝⌂™╟℮⌐⌂∫≡™╕∆⅛⁹  

↓╣│ ─ ╩⇔≡™╢ ⅜ ⇔√ⱳ☻♃⁹╢№≢כ  

↓─ │ №⌂√⌐ ⱳ☻♃כ ∆╢ ⌐ ↓─ ─ ⅜ ⅛≥℮⅛╩♅▼♇

◒⇔≡╒⇔™≤ ⇔≡⅝√⁹  

№⌂√│ ─ ⌐ ∆╢ ─™ↄ≈⅛╩ ∆╢↓≤⌐⌂╢∞╤℮⁹ 

 

 

 

 

 

 

    ≤  
◖Ⱶꜙ♬◔כ◦ꜛfi≤ 

╡ ╡ 

≤ ─ ╩

┬ 

ⅎ╢↓≤ ≤

↕ 

╩⅔⅝⌂⅜╠

╩ ≠↑╢ 

─ ↕ 

⌂ ╩⅛ↄ №╢™

│ ≤⌂╢ ╩

⌐ ⌐⅛ↄ⁹  

 AהB 

∕╣∙╣─ ⅜

∏≈ ╗≤⇔≡

─ ╩ ╘≡™

╢⁹ AהB 

╙≤─ ┼ ╩

≠↑≡™╢⁹ ⅎ┌

2000 ─ │

⅛∕℮≢│⌂™⅛⁹

AהB 

─ ⅜≥╣≢ ∕╣∙╣

─ ⅛╠ ─ ⅜

╕╣╢⅛╩ ⅎ╢↓≤⅜

⌂ ≢ ⅎ ╩ ⇔≡

™╢⁹   AהBהC  

⌂ ╩⅛⅝ ⅛↑

⅜ ⌂ ≢№╢↓

≤╩ ⇔≡™╢⁹№╢™

│ ╩ ⌐

⌐⅛™≡™╢⁹∕⇔

≡ ─ ─ ╩

ⅎ≡™╢⁹  C 

∕╣∙╣─ ⅜

∏≈ ╗≤⇔≡ ⅛

↑ ≢ ─ ╩

╘ ∕╣╠─ ╩

∆═≡ ⅎ →╢

⅜№╢↓≤╩

⇔≡™╢⁹ 

 C 

─ №√╡─

─ ⌐≈™≡─

╩ ⌐⇔≡™╢⁹ ⅎ

┌ ∕╣∙╣─ ⅛╠

─ ⅜ ╕╣╢⁹ 

⅜ ╩ ℮↓≤⅜≢

⅝╢╟℮⌐ √∟─

╩ ⇔≡™╢⁹ 

∆═≡─ ╩ ⇔≡

™⌂ↄ≡╙ ⅛↑ ≤

─ ─ ╩ ⇔

≡™╢⁹ 

⌂ ─

≢ ╒≤╪≥─ │

─ ╩

╗↓≤╩ ⇔≡™

╢⁹ 

1 ─ №√╡─

─ ⌐≈™≡─ ╩

⇔≡™╢⁹ ⅎ┌

│ ⌐ ╕╣╢

│ ≢№╢ ≤⇔

√⁹ 

⅛╠ ╕≢│∫⅝╡

≤ ≢ ⌂◖Ⱶꜙ♬

⇔╩fiꜛ◦כ◔ ⌂

╩ ╖ ≡≡™╢⁹ 

╘─ ≤∆═≡─

∕─ ╩ ⅛↑ ≤

─ ≢ ∆

⌂ ╩ ╪≢™╢⁹  

D 

 

⌂ ╩ ∫

≡ ⌐╦√╢

╩ ⇔√

─№╢ ⌐

⅛∫≡™╢⁹ 

D 

╩ ⌐⇔≡

™╢⁹ ⅎ┌ 1 ╙

⅜ ⌂⌂™ №╢™│

⌐ ⌐⌂╣┌

∆ ← ⌐ ∆ ╢ ⁹    

D 

╡ ╡─ ⅎ┌

─ ⌐≈⅝ ╕╣╢

─ ⅜ ⌐ ⅝ↄ

∆╢↓≤ ≤≤╙⌐ │∫⅝

╡≤ ≢ ⌂◖Ⱶꜙ

fi╩∆╢⁹ꜛ◦כ◔♬ D 

 

⅜ ╩ 

╘⌂ↄ⌂╢ │ 

 

1 ─ ⅜ 1 ⌐
∆╢ │

 

┤≈℮ ⌐ 

    

─ ⅜ ╕╣╢ 

│ 
ﬞ  │  

ﬞ  

≢ ─ ╩∆╢ 
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 A 

 

 

 

 

 

 

 

 

 
⌂ ─ ⌐ ⅜⅛™≡™⌂™⁹⇔⅛⇔ 18⌐ ↕╣≡⅔╡ │ ⇔≡™

╢⁹ ─ ⅛╠ ⇔⅛ ⅜ ╕╣≡⌂™⅜⁹ │ ≢ 24 ─ ⅜ ╕╣╢≤ ╘

√⁹∞⅛╠ ﬞ ≢ ⅎ╢≤™℮Ɽ♃כfi╩ ⇔ ⇔√⁹ 

 B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
₈ ─ ⅛↑ ─ ₉╩ ∫≡⅔╡ ∫≡™╢⅜ ≢◖fi♩꜡כꜟ⇔╟℮≤⇔≡™

╢⁹ │ 9846─ ⌐≈™≡ ⇔≡™⌂™⁹╕√ ⌐≈™≡╙⅛⅛╣≡™⌂™⁹ │

─ №√╡─ ─ ⌐≈™≡││∫⅝╡⅛™≡™╢⁹ ─◖Ⱶꜙ♬◔כ◦ꜛfi│ ⅜│

∫⅝╡⇔≡™╢⁹ 
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AהB ┼─◖ⱷfi♩ 

¶ №⌂√⅜ ╩ ↄ≤⅝ ⌂∫√∆═≡─ ⅛╠ ⅎ ╡ ∫√╡ ♅▼♇◒∆╢

↓≤╩ ⅎ≡⅔⅝╕⇔╞℮⁹  

¶ ─ ≢ ─ ╩ ╖⁹∕╣∙╣╙╕√ ╪≢™ↄההה≤™℮↓≤╩ ⅎ≡╖

⌂↕™⁹ 

─ ≤╙ ─ ⅝─ ≢ ╩ ∆╢╙∫≤ ↄ─ ╩ ≤⇔≡™╢⁹

∕╣│ ─ ⅜№╡ ™ↄ≈⅛─ ⌂╙─≢№╢⁹∕⇔≡∕╣╠│ ≥╣⅜ ≢

⌂−∕╣⅜╟™⅛⌂≥╩ ℮╙─≢№╢⁹↓╣╙╕√ ⌂ ⌐▪ⱪ꜡כ♅∆╢ ─

╩ ↕∑╢↓≤⌐ ≈≢№╤℮⁹ 

 

 C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌂ ≢ ─╟℮⌂ ╩ ╛∫≡ ≢№⅝╠╘≡™╢⁹216 ─ │ ∕╣∙

╣─ ⅜√∞ ─ ⅛╠ ╕╣≡ↄ╢≤⇔≡⅛↑ ╩ ⌐ ⇔≡™╢⁹⇔⅛⇔∆═≡─

─ ╩ ≈↑≡│™⌂™⁹ ─ ⇔™ ™ │ ─ ⌐╟∫≡ ∆╢ ≢№╢⁹

⇔⅛⇔⁹↓╣│ ↕╣≡™⌂™⁹ ╛ │⅛⅛╣≡⅔╠∏ ◖Ⱶꜙ♬◔כ◦ꜛfi│

≢№╢⁹ 

 

C┼─◖ⱷfi♩ 

¶ №⌂√─╛∫≡™╢↓≤╩ ─ ⌐ ⇔≡╙╠℮√╘─ ⌐≈™≡ ⅎ╟℮⁹ 

¶ ≢ ⌡╠╣≡™╢↓≤⌐≈™≡ ⅎ╟℮⁹ 2000 ─ │ ≢∆⅛ ∕℮≢

│⌂™≢∆⅛ ╕√ ∕╣│⌂−≢∆⅛≤™℮↓≤⌐≈™≡ ⅎ≡™╕∆⅛⁹ 

 

 C│ ─ ╩ ─ ⌐ ∆╢ ╩ ↄ ⅎ╢═⅝≢№╤℮⁹↓╣│ ─ ╛

╩ ∆╢↓≤─ ↕╩ ∆╢╟™ ≤⌂╢≢№╤℮⁹ 
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 ─Ɑ▪ D 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╛⅛↑ ╩◖fi♩꜡כꜟ∆╢ ⌂ ╩ ⇔≡™╢☻ⱪ꜠♇♪◦כ♩╩ ∫≡™

╢⁹ ╠─ ││∫⅝╡⇔≡™≡ ≢№╢⁹ ╠││∫⅝╡≤ⱪ꜡☿☻☻◐ꜟ─ ╩

⇔≡™╢⁹ │ ─ ⌐≈⅝ ─ ╩ ╗↓≤─ ⌐≈™≡ ⇔√⁹ ╠

│ ╙ ™◦♫ꜞ○╩ ⇔≡⅔╡ ─ ≢╩ ╗≤™℮↓≤╩ ═╢↓≤╩ ⇔

√⁹∕─ ™│ ⅛↑ ≢ ⌂ ╩≈ↄ╢ ╩≥─╟℮⌐ ⅎ╢⅛─╟™ ≢№╢⁹

↓╣│ ◒꜡☻◌ꜞ◐ꜙꜝⱶ─ ─ ╩ ⇔≡™╢⁹ ⅎ┌ ─ ⌂≥⁹ 

 

─Ɑ▪ D┼─◖ⱷfi♩ 

¶ ╩ ∆╢≤⅝ ≥─╟℮⌐ ⌂ ╩ ↄ↓≤⅜≢⅝╢⅛╩ ⅎ╟℮≤⇔⌂↕

™⁹ ⅎ┌ 16 64 ⌂℮╟─≤│ההה256 ╩ ⇔╕∆⅛  
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│ ◖fi♩꜡כꜟ⇔⌂↑╣┌⌂╠⌂™ ╩╙≈ ─ ⌂ ╩ ↄ≤⅝⌐ ╩ ╢

≢№╤℮⁹ ⅎ┌  ⱷꜝ₉⅛₈◒ꜝ♇◦ꜙ♥☻♩₉≢№╢⁹◌♪כⱧ☻₈─▫♦♃☻☻כ◔

↓↓≢│ ≤™℮ ⅛╠ ╩ ⅎ╢↓≤⌐∆╢⁹ 

⌐ 2.2≢ ═√╟℮⌐₈ ⱪ꜡☿☻₉⌐⅔↑╢₈ⱪ꜡☿☻ ₉⌐ ∆╢ │

BM ─ ⅜ ≈─ ─ ─ ╩ ⱪ꜡☿☻ ╩ ⌐ ∕─ ⱪ꜡☿☻ ⌐

∆╢ ╩ ⌐ ╩◒♇ꜞⱩכꜟ√⇔ ™≡ ╤℮≤⇔≡™╢↓≤⌐ ↕╣√╙─≢№

╢⁹ 

╕√ BM ─ ⅜◒♇ꜞⱩכꜟ─ ₁─ ⌐∕∫≡ ─ ╩ ↑≡™╢↓

≤⅛╠│ ⱪ꜡☿☻ ⅜ ╛ ⌐ ∆╢₈ ₉⅜№╢↓≤╛ ⌐ ⇔≡│

⌂ ⌐╟╢ ≈─ ╩ ₁─ ╛ ─ ⌐ ⇔ ⇔≡ ⅎ╢ ⅜№╢↓

≤⅜╦⅛╢⁹ 

↕╠⌐ ₁─ │◒♇ꜞⱩכꜟ─⧵┘ ⱪ꜡☿☻⌐⅔↑╢₈ⱪ꜡☿☻ ₉

─ ─ ⸗♦ꜟ╩ ⅎ╢ ≢ ⌂ ≤⌂╢⁹ ─ ─◒♇ꜞⱩכꜟ─⧵┘ │

⌐№╠√╘≡ ∆↓≤⌐∆╢⁹ 

 

3.5 ─╕≤╘ 

≢│ ☺כ♥☻כ◐─☻ꜞ◑▬ 3 11 ⅛╠ 16 ╩ ⌂ ≤⇔√ ⱪ

꜡☺▼◒♩ Bowland Maths. ─ ≥₉▫♦♃☻☻כ◔₈ ┌╣╢ ∕╣╩ ∆╢√╘─

⌐ √╢₈ ₉ꜟכꜙ☺⸗ ≥╙─ ─√╘─₈ ₉╩ ─

⅛╠ ⇔√⁹ 

│≢₉▫♦♃☻☻כ◔₈ ⌂♪ⱪfi◄fiכ○ ≢№╡ ⅛≈ ≢ ↕╣╢ ⅜ ╠

⅛≢⌂™ ⌐⅔™≡ ⱪ꜡☿☻ ≤ ⌐ ╢ ₁⌂ ╩ ™≡ ╩ ╘╢↓≤⅜

↕╣≡™√⁹╕√ Ɑ▪╛◓ꜟכⱪ≢ ∆╢↓≤╩ ⇔≡⅔╡ ≢│

─ ⌐ ∆╢ ↑⅜ ⌐⌂╢╙─∞∫√⁹↓─╟℮⌂ ≢ ─ⱪ꜡☿☻╩

∆╢ ╛∕─╟℮⌂ ─ ╩ ⅎ╢ ≢⅝╦╘≡ ≢№∫√⁹ 

₈ │₉ꜟכꜙ☺⸗ ≥▫♦♃☻☻כ◔₈ ₉₈ ↕╣≡™⌂™ ╩ ≢ ℮₉

₈ ≢─ ─ ╘ ₉₈ICT ─☻כ♁ꜞ ⌂ ₉₈ ≤ ₉⅛╠⌂╡ ⸗

₈│ꜟכꜙ☺ ₉₈ ₉₈ⱨ◊꜡כ▪♇ⱪ₉─ ≈─☿♇◦ꜛfi≢ ↕╣≡™√⁹

─ ╩ ╢ ↕╠⌐ ∕─╟℮⌂ ╩ ℮√╘─ ╩ ⅎ╢ ≢ ⌐ ╪

≢™√⁹ 

₈ ₉≢│ ₁─ ≢ NC ─ ⱪ꜡☿☻≢№╢₈ ₉₈ ₉₈ ≤ ₉

₈◖Ⱶꜙ♬◔כ◦ꜛfi≤ ╡ ╡₉─ ≈─ ╩ ∕╣╠─ ╩ ⌐ Ⱪכꜟ√⇔

ꜞ♇◒╩ ™≡ ╢╙─≢ ⱪ꜡☿☻⌐⅔↑╢₈ⱪ꜡☿☻ ₉─ ─ ⌐≈™

≡ ∞∫√⁹ 

ה  

Bowland Charitable Trust  ( 2008). "Bowland Maths ". (DVD)  

 (2011) ₈▬◑ꜞ☻ Bowland Maths. ─ ─≡⇔≥ ꜟכꜙ☺⸗ ─
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╩╘↨⇔≡ ₉, ₐ 23 ₑ pp.72-73 

ה ה ה 2011 ₈ ⌐⅔↑╢ⱪ꜡☿☻ ─√╘─

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

ₐ ₑ 93 pp.2-12  
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 ⌐ ∆╢  

 

─ │ ─ ⌐ ∆╢ ─ ╩ ╠⅛⌐⇔ ┼

─ ╩ ╢↓≤≢№╢⁹∕─√╘⌐ 2 ≢ ⇔√ ⱪ꜡☿☻⌐╙≤≠

™≡ ╩╖╢ ╩ ⇔√⁹∕⇔≡ ⇔√ ╩ ™≡

╩ ™ ╩ ⇔√⁹ 

╩ ⇔≡ ╠⅛⌐↕╣√ √╢ │₈ ╩ ↑≡ ⌐ ∆╢ ⅜

⌂™₉₈ ╠ ╩ ⇔≡ ∆╢ ⅜ ⌂™₉₈ ─ ⌐ ⇔≡

∆╢ ⅜ ⌂™₉─ 3 ≢№╢⁹ 

 

4.1 ─  

─ │ ⱪ꜡☿☻╩ ╡⌂⅜╠ ⌐ ≠™≡ ╩

⇔ ∆╢ ⌐ ∆╢ ─ ╩ ╠⅛⌐∆╢↓≤≢№╢⁹∕─√╘⌐

╩ ⇔ ∕╣╩ ™≡ ╩ ™ ╩ ∆╢⁹ 

 

4.2 ─  

4.2.1  ─  

│ ─ 4≈─ ⅛╠ ↕╣√⁹ 

▪ ⅜ ─ ╩ ⌐ ה ╩ ⇔≡ ∆╢  

▬ ▪ ≤ │ ∂≢№╢⅜ ה ⅜ ↕╣≡™╢  

► ⱪ꜡☿☻╩√≥╢  

◄ OECD/PISA כ◦ꜝ♥ꜞ ─  

ⅎ┌ ▪ ─ ≤│ 4-1─ ≢№╢⁹↓─ ⌐│ ₈ ═ ╘√ ₉₈

⌐ ∟ ™√ ₉₈4 ⅜ ─ ₉⌐ ⅜♃כ♦╢∆ ↕╣≡⅔╡ │ ↓

╩♃כ♦─╠╣ ™≡ ה ─ ╩ ∆╢╟℮⌐ ╘╠╣≡™╢⁹∕─ כ♦─≤

♃╩ ∆╢─⅛ ╩♃כ♦─≤ ∆╢─⅛ ╩ ∆╢≤≤╙⌐ ╛ ╩ ∆╢↓

≤⅜ ≤⌂╢⁹↓╣⅜▪ ⌐ ≠ↄ ≢№╢⁹ 
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4- 1 ⅜ ─ ╩ ⌐ ה ╩ ⇔≡ ∆╢  

 ▬ ─ ≤│ 4-2─ ≢№╢⁹ 

 

4- ה 2 ⅜ ↕╣≡™╢  

 ▬ ─ │ ▪ ─ ≤ ⌂ ╩ ∫≡™╢⅜ ⅜♃כ♦╢™≡╣↕ ⌂ↄ

⌐℮╟─≤╩♃כ♦─≤ ™╢─⅛⅜ ↕╣≡™╢ ≢№╢⁹ ⌐│ ₈4 ⅜ ╦

∫≡⅛╠ ╩ ═ ╘╢╕≢─ ─ ≢ ◒ꜝ☻╩ ╘╕⇔√₉≤™℮ ⅜ ⌐

№√╢⁹▪ ─ ⌐ ∆╢ ≤▬ ─ ⌐ ∆╢ ─ ╩ ⇔≡ ה ─
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⌐ ∆╢ ─ ╩ ↕∑╢⁹ 

 ⌐ ─▪ ≤▬ ─ ™╩ 2 ⌐⅔™≡ ⇔√₈ ⱪ꜡☿☻₉⌐⅔↑╢₈ⱪ

꜡☿☻ ₉⌐ ∆╢ 2 ╩ ™≡ ⇔≡╖╟℮⁹ 

4- 1 ₈ ⱪ꜡☿☻₉⌐⅔↑╢₈ⱪ꜡☿☻ ₉⌐ ∆╢ ─  

 ₈ꜝfi♅◖fi◒כꜟ─ ₉≢ ⅎ┌ ▬ ⌐ ∆╢ 2⅜ A-1─ 1╩ ∆╢

≤⇔≡ ≠↑╠╣ ► ⌐ ∆╢ 1⅜ A-1─ 2 ┘⌐ 3╩ ∆╢ ≤⇔≡

≠↑╠╣╢⁹ 

 ₈► ⱪ꜡☿☻╩√≥╢ ₉≤│ 4-3─ ≢№╢⁹ 

 

4- 3 ⱪ꜡☿☻╩√≥╢  

 ► ─ ≢│ ⌐ ∆═⅝⅛╩ ⅎ ╩∆╢≤≤╙⌐ ⇔√ ─ ─

╩ ⅎ√╡ ╛ ╩ ⇔√╡⇔≡ ╩⇔⌂↑╣┌⌂╠⌂™⁹∕╣ ► ─

  

  
  

     

 

 

 

─  

 

 

A-1  

Formalization  

─

╩₈ ─

₉⌐ ∆╢

∆  

↕╣√ ⌐

∕∫≡

─ ╩₈ ─

₉⌐ ∆╢⁹ 

⌂╡─ ╩

⇔ ∕─

⅛╠ ─

╩₈ ─

₉⌐ ∆╢⁹ 

⌂ ╩

⇔ ∕╣∙╣─

⅛╠

─ ╩₈ ─

₉⌐ ∆╢⁹ 

A-2  

Representing  

⌂

⌐╟∫≡

╛

╩ ∆╢

 

↕╣√

⌐╟∫

≡ ╛

╩ ∆╢⁹ 

⌂╡─

╩

⇔ ╛

╩ ∆╢⁹ 

╛ ⌐ ∂

≡ ⌂

╩ ⇔

⇔

╛

╩ ∆╢⁹ 
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⌐ ∆╢ ⌐│ ─ 2≢ ⇔√ 2≤ 3⌐ ∆╢ ⅜ ↕╣╢≤ ⅎ╠

╣╢⁹ 

 ⅎ┌ 2≤⇔≡│ ─╟℮⌂ ⅜ ∆╢⁹ 

 

 ─ ≢│ ∆╢↓≤⅜╠≤⇔≡ ─ ╩ ∆╢ ─ ↑ ╡╩

∆╢ 1 ─꜠☺─ ╩ →≡™╢⁹∕⇔≡ 2 1 ⌐⌂∫√≤⅝⌐꜠☺ ⌐⅛⅛╢

⅜ 1 ≢꜠☺╩∆╢≤⅝⌐⅛⅛╢ ─ ≢№╣┌ ꜠☺╩ ⇔√ ⅜╟™≤

⇔≡™╢⁹↓─ ╩₈A-2 ₉≤™℮ ⅛╠ ≡╖╢≤ ₈ ה ≤™∫√

─ ⌐ ╦╢ ⌂╡─ ╩ ™⌂⅜╠ ╩ ⇔≡™╢₉─≢ 2 ⌐№

√╢≤ ⅎ╟℮⁹ ╩ ⌐ ⅎ ⌂ ╩ ⇔≡™╢ 3 ≤⇔≡│

─ ⅜ ∆╢⁹ 

↕╪⅜ ╩∆╢─⌐⅛⅛╢ ╩ ∆╢⁹a ≤∆╢⁹ 

 ↕╪⅜ ╩∆╢─⌐⅛⅛╢ ╩ ∆╢⁹b ≤∆╢⁹ 

 ↓╣╠│ ─⅔ ↕╪⅜ ⌐⅛⅛∫√ ╩ ⇔ ╘╢⁹ 

℮╙╩☺꜠ה 1 ∫√  

 ⅎ┌ 20 ─⅔ ↕╪⅜ ™⌐⅛⅛╢ ╩ ╘╢⁹ 

꜠☺⅜ 2 №╢─≢ 1 ─꜠☺⌐≈⅝ a b ×10 ⅛⅛╢⁹ 

2ה ╖≢꜠☺╩∆╢  

 ╩ ↕╪⅜ ⇔ ╩ ↕╪⅜ ∆╢⁹ ⌐⅛⅛╢ ⌐

⇔≡ ↕╪≤ ↕╪│ ≤∆╢⁹ 

aה b─≤⅝ 

 

20 ─⅔ ⌐⅛⅛╢ │ 20a+b 
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aה b─≤⅝ 

 

20 ─⅔ ⌐⅛⅛╢ │ 20b+a 

aה b─≤⅝ 

10a 10b 20a+b 9b 10a 0 ╟∫≡ ꜠☺╩╙℮ ∫√ ⅜ ∂

─⅔ ⌐⅛⅛╢ ⅜ ↄ⌂╢⁹ 

aה b─≤⅝ 

10a 10b 20b+a 9a 10b 0 ╟∫≡ ꜠☺╩╙℮ ∫√ ⅜ ∂

─⅔ ⌐⅛⅛╢ ⅜ ↄ⌂╢⁹ 

aה b─≤⅝ 

20a 21a 0 ╟∫≡ ꜠☺╩╙℮ ∫√ ⅜ ∂ ─⅔ ⌐⅛⅛╢

⅜ ↄ⌂╢⁹ 

 ↓╣╟╡ ꜠☺╩╙℮ ∫√ ⅜ ∂ ─⅔ ⌐⅛⅛╢ ⅜ ↄ⌂

╢⁹ 

─ ≢│ ∆╢↓≤⅜╠≤⇔≡ ─ ╩ ∆╢ ─ ↑ ╡╩

∆╢ ╩ → ∕─ ⌐╟╢ ™⅜№╢↓≤⌐ ⇔ 2 ─ ⌂ ⌐≈™

≡─ ╩ ╘≡ ⅎ≡™╢─≢№╢⁹∕─ ╛ ≤™∫√ ─ ≤│ ⌂╢

╩ ⇔≡ ™≡⅔╡ 3⌐ ∆╢⁹ 

 ◄ ─ │ OECD/PISA כ◦ꜝ♥ꜞ ─ ≢№╢⁹ ⅜ ≥─

OECD/PISA כ◦ꜝ♥ꜞ ⌐ ≢⅝╢─⅛≥℮⅛╩ ╢⁹ ╢↓≤⌐╟∫≡

⌐⅔↑╢ ─ ╩ ∆╢⁹ 

 ▪ ▬ ► ◄ ─ 4≈─ ╩ 1☿♇♩≤⇔ A B C─ 3☿♇♩╩ ∆╢⁹ 

 

4.2.2  

ᵑ  

 2011 7 9  

ᵓ   

 ≢│ 6 3 2 ≤™℮ 4 ≈─ ─

╩ ≤⇔√⁹↓─╟℮⌐ ╩ ⇔√ │ ╛ ≤ ≤

─ ╩ ╢↓≤╩ ⇔√⅛╠≢№╢⁹ ⌂ ┘⌐ │ 4-2 ─ ╡≢

№╢⁹ 

 ≢ A B C ─ 3 ☿♇♩─™∏╣⅛╩ꜝfi♄ⱶ⌐ ╡ ≡ ∆╢⁹∕─ ▬ │

▪ ─ ─ ⌐⌂╢√╘ ▪ ─ ⌐ ▬ ◄ ╩ ∆╢⁹ 

│ 1 ≢№╢⁹ 

 ╕√ ─ ⅜ ⌐⌂╢≤ ↕╣√√╘ ⌐ ╩ ⇔ ⌐
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⇔≡ ™↓≤╩ ⅎ√⁹ 

4- 2 ≤  

┘⌐    

6  ┘∕─ ─ 4  

1  

468  

3  ┘∕─ ─ 3  

1  

603  

2  ┘ ─ 2  

1  

370  

 2  115  

 

4.3   

 ≢│ ─ ה ה ─ ⌐ ╩ ≡≡ ∆╢⁹ 

4.3.1  ☿♇♩ ─  

ᵑ ≤ ꜝfi♅◖fi◒כꜟ  

 ☿♇♩ A ─ 1 A-1 ─ │ ≤ 2 A-2 ╩ ⌐ ∆⁹ 

 

4- 4 ☿♇♩   
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4- 5 ☿♇♩   

A-1⌐ ⇔≡ ╩ ⇔ ⇔√ │ ⁹ 

 

  

20 
═ ╘─ ╩ ⇔ ╛ ╩ ╘ ₈ ─ ₉≤₈ ∟ ⅝ ₉╩≤╙⌐

⇔≡ ╩ ╘≡™╢ ╕√│ ╘╟℮≤⇔≡™╢ ⁹ 

21 
⌐ ⌐ ╦⌂⅛∫√ ╛ ⌐ ∫√ ╩ ╘ ₈ ─ ₉≤₈ ∟ ⅝ ₉

╩≤╙⌐ ⇔≡ ╩ ╘≡™╢ ╕√│ ╘╟℮≤⇔≡™╢ ⁹ 

29 
20 21 ≢ ₈ ─ ₉≤₈ ∟ ⅝ ₉╩≤╙⌐ ⇔≡ ╩ ╘≡™╢ ╕

√│ ╘╟℮≤⇔≡™╢ ⁹ 

28 
20 21 29─™∏╣⅛─ ⅎ ╩⇔≡™╢⅜ ⅜ ≢№╢ ⌐ ╡⅜№╢

™│ ↄ ⁹ 

10 
═ ╘─ ╩ ⇔ ╛ ╩ ╘ ₈ ─ ₉─╖╩ ⇔≡ ╩ ╘

≡™╢ ╕√│ ╘╟℮≤⇔≡™╢ ⁹₈ ∟ ⅝ ₉│ ⇔≡™⌂™⁹  

11 
═ ╘─ ╩ ⇔ ╛ ╩ ╘ ₈ ∟ ⅝ ₉─╖╩ ⇔≡ ╩

╘≡™╢ ╕√│ ╘╟℮≤⇔≡™╢ ⁹ ─ │ ⇔≡™⌂™⁹  

12 
⌐ ⌐ ╦⌂⅛∫√ ╛ ⌐ ∫√ ╩ ╘ ₈ ─ ₉─╖╩ ⇔≡

╩ ╘≡™╢ ╕√│ ╘╟℮≤⇔≡™╢ ⁹₈ ∟ ⅝ ₉│ ⇔≡™⌂™⁹  

13 
⌐ ⌐ ╦⌂⅛∫√ ╛ ⌐ ∫√ ╩ ╘ ₈ ∟ ⅝ ₉─╖╩ ⇔

≡ ╩ ╘≡™╢ ╕√│ ╘╟℮≤⇔≡™╢ ⁹₈ ─ ₉│ ⇔≡™⌂™⁹  

19 
10 11 12 13 ≢ ₈ ─ ₉╕√│₈ ∟ ⅝ ₉─≥∟╠⅛ ╩ ⇔≡

╩ ╘≡™╢ ╕√│ ╘╟℮≤⇔≡™╢ ⁹ 

18 
10 11 12 13 19─™∏╣⅛─ ⅎ ╩⇔≡™╢⅜ ⅜ ≢№╢ ⌐ ╡

⅜№╢ ™│ ↄ ⁹ 

1≤ 2─ ⌐ ∆╢⁹⌂⅔ 1─₈ ─ ₉≤₈ ∟ ⅝ ₉╩≤



 

60 

 

╙⌐ ⇔√ ≤₈ ─ ₉╕√│₈ ∟ ⅝ ₉─ ─╖╩ ⇔√ ╩╦↑≡

⌐╕≤╘≡™╢⅜ ≥∟╠╙ ≤⇔≡™╢⁹ 

 4- 3 ☿♇♩  ≤ ─  

    

 

₈ ─ ₉≤₈ ∟ ⅝ ₉╩≤╙⌐  20% 39% 53% 

₈ ─ ₉╕√│₈ ∟ ⅝ ₉─ ─╖

 
53% 42% 38% 

   ─ ≤─ ⌂≥ ⅜╙∫≤╙

⌂⅛∫√ 3 ╩ ≤⇔≡™╢ 
49% 73% 54% 

 

 ⌂ │ ∆╢☿♇♩ C─ 1≤ 2─ ⌐╙ ╠╣╢⁹ 

4- 4 ≤ SetC ⱳ◌ꜞ►☻─  

 
   

 70% 68% 64% 

 35% 60% 42% 

 

 ↓─ 2≈─☿♇♩─ 1≤ 2≢│ 1─ ⅜ 2╟╡ ⅜ ™ ≤⌂∫≡

™╢⁹ ─ ≤⇔≡│ ╩ ℮ 1─ ⅜ ─ ─ ─╟℮⌂

2╟╡╙ ⇔™≤ ⅎ ⅜ ™─≢│⌂™⅛≤™℮ ─╙≤ ╩ ⇔√⁹ 

 1╩╛╡ ⅎ√≤↓╤≢ ╩ ⇔≡⅛╠ 2⌐ ╡ ╪≢╙╠∫√⅜

2╩ ∆╢≤⅝⌐ 1─ ⌂≥⌐ ╩ ↑≡™╢≤ ⅎ╠╣╢⁹╕√ 1≢│

─ ╘√╢№≢ⱪfiכ○⅜ ─ ∫≡™╢ ≢─ ⅜ ⌐⌂╢⅜ 2≢│

≢₈ ─ ≢ ◒ꜝ☻╩ ╘╕⇔√₉≤ ─ ╩ 1≈⌐ ∫≡ ℮≡™╢√

╘ ∕─ ⌐ ∫≡ ╩⇔⌂↑╣┌⌂╠∏ ™ ╙ ⅛∫√≤ ⅎ╠╣╢⁹ 

 ↕╠⌐ 2─ 78 ─ ╩ ™≡™⌂™ ─ ─ ─ ╩ ⇔

≡╖╢≤ ─ 40 ⅜ 1─ 19≢№╡ ╙ ™ ≢№∫√⁹≈╕╡

2≢ ─ ╩ ™≡™⌂™ │ 1≢ ⌐ ∆╢ ╩⇔≡™⌂™ ⅜ ╠╣

╢⁹ 

 A-3 ⌐ ⇔≡│ ⅝ ⇔⅜ ↕╣≡™⌂⅛∫√≤™℮ ⅜№∫√√╘ ™⌐⇔

↓↓≢│ ⌐≈™≡ ⇔⌂™⁹ 

 

4.3.2  ☿♇♩ ─  

ᵑ 1 ─  

☿♇♩ ─ 1 │ ⅜ ┘≡™╢⅛≥℮⅛╩ ╛ ⌐ ∂≡ ≢ ╩ ↑≡

⇔ ∆╢ ≢№╢⁹ 
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4- 6 ☿♇♩   

 B-1⌐ ⇔≡ Ɑכ☺─ ╩ ⇔ ⇔√⁹ 

4- 5 B- 1─  

  

10 
2010 ≤ ─ ╩ ═≡ ╟ↄ⌂∫√ ≤∕℮≢⌂™ ╩ ⇔ↄ ⇔ ∕─

≢ ⇔≡™╢⁹ 

11 ↔≤⌐ ⇔ↄ ╩≈↑ ⇔≡ ⇔≡™╢⁹ 

12 
─ ╩ ⅜ ↕™╒≥ ⌂ ╩ ⇔≡ ⇔ ╩ ╡

⇔≡™╢⁹ 

13 
∕╣∙╣─ ─ ╩ ╘ ⅜ ↕™╒≥ ⌂ ⅜№╢↓≤╩ ⇔≡

⇔ↄ ⇔≡™╢⁹ 

14 ⌐ ╦╢ ╩ ⇔ ⇔ↄ ⇔≡™╢⁹ 

15 ↕╣√ ≢│ ≢⅝⌂™≤ ™℮ ─↓≤╩ ⅎ≡™╢⁹ 

16 10 15 17 18 ─ ╩ ⇔ ⇔ↄ ⇔≡™╢⁹ 

17 
2007 ≤ ─ ╩ ═≡ ╟ↄ⌂∫√ ≤∕℮≢⌂™ ╩ ⇔ↄ ⇔ ∕─

≢ ⇔≡™╢⁹ 

18 2007 ≤ ─ ─ ╩ ═≡ ⇔≡™╢⁹ 

70 
2010 ╛ 2007 ≤ ─ ╩ ═≡ ╟ↄ⌂∫√ ≤∕℮≢⌂™ ⌐ ⇔ ∕

─ ≢ ⇔≡™╢⅜ ⌐ ╡⅜№╢⁹ 
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71 ↔≤⌐ ╩≈↑ ⇔≡™╢⅜ ⌐ ╡⅜№╢⁹ 

72 
─ ╩ ⅜ ↕™╒≥ ⌂ ⅜№╢↓≤╩ ∑∏⌐ ⇔≡

╩ ∫≡ ™╢⁹ 

73 
∕╣∙╣─ ─ ╩ ╘≡™╢⅜ ⅜ ↕™╒≥ ⌂ ⅜№╢↓≤╩

∑∏⌐ ⇔≡™╢⁹ 

74 ⌐ ╦╢ ╩ ⇔ ⇔≡™╢⅜ ⌐ ╡⅜№╢⁹ 

78 ∕─ ─№™╕™⌂ ╛ ⇔ↄ ≢⅝≡™⌂™╙─ ⁹ 

79 ╠⅛⌐ ≤│ ⌂™↓≤╩ ™≡™╢⁹ 

 

 ─ ⌐ 70 ≤ 90 ─ ╙ ⇔ ⇔√⁹70 ⌐│ ⅜ ↕™╒

≥ ⌂ ≤ ⅝™╒≥ ⌂ ⅜№╢↓≤╩ ≢⅝≡™⌂™↓≤⌐ ≠ↄ ╡╩⇔

≡™╢⅜ ∆╢⁹╕√ 90 │ ₈ ─╖ ₉₈ ⌐ ₉⅜ ∆╢⁹ 

 ₈™ⅎ╢ה™ⅎ⌂™₉─≥∟╠╩ ╪∞⅛⌐ ╦╠∏ ╩⇔≡ ⌐ ╩ ≢⅝

√ ∆⌂╦∟ ─ ─ 10 ⌐ ∆╢ ─ │ ─ ╡≢№╢⁹ 

4- 6 B- 1≢ ⌐ ╩ ≢⅝√  

   

67% 75% 65% 

™∏╣─ ≢╙ ╙∫≤╙ ⅛∫√─│ ₈2007 ≤ ─ ╩ ═≡ ╟ↄ⌂∫√ ≤∕

℮≢⌂™ ╩ ⇔ ∕─ ≢ ⇔≡™╢₉ ≢№╡ 3~4 ≢№∫√⁹ ™≢ ⅛

∫√─│ ₈ ⌐ ╦╢ ╩ ⇔ ⇔≡™╢₉≢№∫√⁹ 

↓─ ≢ ⌐ ⇔√™ │ ≢ ╩ ↑≡ ⇔≡™╢ ≢№╢⁹ ⌐

│ ↔≤⌐ ╩≈↑ ⇔≡ ⇔≡™╢ ╛ ─ ╩ ╘

⅜ ↕™╒≥ ⌂ ⅜№╢↓≤╩ ⇔≡ ⇔≡™╢ ≢№╢⁹↓╣╠─ ─

╩ ⌐ ∆⁹ │ ⇔≡│™╢⅜ ╩ ∫≡™╢╙─╛ ⅜ ↕™╒≥

≤⌂╢ ╩ ∑∏⌐ ⇔≡™╢╙─≢№╢⁹ 

4-7 │ ≢ ╩ ↑≡ ⇔≡™╢ ⅜ ⌂™≤™℮ ╩ ⇔≡™╢⁹

⌐ ─ ⅜ ⌂™⁹╕√ ≢│ ─▪▬♦▫▪╩ ∫≡│™╢

⅜ ⌐ ≢⅝⌂⅛∫√ ⅜ ⌂⅛╠∏™╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 

4- 7 B- 1≢ ⇔√  

 
   

 3% 3% 1% 

 18% 6% 17% 
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│∫⅝╡≤ ⇔≡™⌂™ ─  

 

 
 

ᵒ 3 ─  

 B-3│ ≢ ╩⅔™≡ ⅎ╩ ↄ ≢№╢⁹ 

 

4- 7 ☿♇♩   

◒ꜝ☻─ ╛ 1 ⌐ ╡ ╩ ╢─⌐ ⅎ╢ ─ ╩ ╢─⌐⅛⅛╢

⌂≥╩ ⇔ ⇔™ ╩⇔≡™╢╙─╩ ≤⇔√⁹↓─ │ 47

46 82 ∞∫√⁹ ─ ה ─ ⅜ ↓℮⇔√ ⌐ ⌐ ≢⅝⌂™

↓≤╩ ⇔≡™╢⁹╕√ ⌐ ╩№≡≡ ⇔≡╖╢≤ ™ↄ≈⅛─ ╩ ∑∏⌐

⇔≡ ⇔≡™╢╙─⅜ ↄ ╠╣√ 8 ⁹ 

4- 8 B- 3≢ ╩ ∑∏⌐ ⇔√  

   

24% 20% 7% 

╩ ⇔≡™⌂™ ─  

 

─ ה ≢│ │ ─ ≢ ⌐ ↕╣≡™╢ ⅜ ™⁹∕─√╘ B-3
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─╟℮⌐ ≢ ₁⌂ ╩ ⇔≡ ╩ ↄ≤™℮ ⅜ ⌂™⁹↓℮⇔√ ⅜ ─

─ ⌐ ╩ ╓⇔≡™╢≤ ⅎ╠╣╢⁹ 

 

4.3.3  ☿♇♩ ─  

ᵑ 1≤ 2 ☻ⱳכ♠ ─  

 C-1 │ ☻ⱳכ♠ ╩ ─ ≤ ⌂≥╩ ⇔≡

⌐≥─╟℮⌐ ╡ ↑╣┌╟™⅛╩ ╘╢ ≢№╢⁹ 

 

4- 8 ☿♇♩   

C-1⌐ ⇔≡ ─ ╩ ⇔ ⇔√⁹ 

4- 9 - 1─  

  

30 ₈ ₉×₈ ₉─ ≢ ⇔≡™╢⁹ 

31 ₈ ₉×₈ ₉⌐ ₈ ─ ₉╩ ⇔√ ≢ ⇔≡™╢⁹ 

32 ₈ ₉╕√│₈ ₉⌐ ₈ ─ ₉╩ ⇔√ ≢ ⇔≡™╢⁹ 

33 
₈ ₉≤₈ ₉╩≤╙⌐ ⇔≡ ₈ ₉×₈ ₉─ ₈ ₉─

₈ ₉─ ─ ≢ ⇔≡™╢⁹ 

34 
300 ∏≈⌐ ↑≡ │₈ ₉─ ≢ ╙℮ │₈ ₉─ ≢ ⇔≡

™╢⁹ 

─ ⌐ 20 10 70 ─ ╙ ⇔ ⇔√⁹20 ⌐│ 30 

─ ⅎ ╩⇔≡™╢⅜ ∕╣⌐╙≤≠ↄ ⌐ ╡⅜№∫√╡ ╘╠╣≡™⌂⅛∫√╡∆

╢╙─⅜ ∆╢⁹ 10 ⌐│ ₈ ₉₈ ₉₈ ─ ₉─℮∟─ 1 ≈╩ ⇔≡

⇔≡™╢╙─⅜ ∆╢⁹╕√ 70 │ ₈№™╕™⌂ ₉₈ ≤│ ⌂™↓≤╩

⇔≡™╢₉⅜ ∆╢⁹ 

10⌐│ C-1≢ ─ ≤ ⌂≥─℮∟ 2≈ ─
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╩ ⇔ ⇔ↄ ⇔ ⇔√ ─ 30 ┘⌐ ∕─ ⌐ ╡⅜№∫√

─ 20 1≈─ ∞↑⌐ ⇔ ⇔√ ─ 10 ─ ╩ ∆⁹ 

4- 10 C- 1─ ─  

    

2≈ ה  17% 23% 16% 

2≈ ה  1% 11% 0% 

1≈ 53% 46% 75% 

 C-1≢│ ≥─ ≢╙ 2≈ ─ ╩ ⇔√ ─ ⅜ ™↓≤⅜╦⅛╢⁹╕√

1≈─ ∞↑≢ ⅎ√ ─ ─ ⅜ ⌐ ⅛∫√⁹↕╠⌐ 2≈ ─ ╩ ⇔

√ ─ ╩ ═≡╖╢≤ ≢ √⌂ ⅎ┌ ₈ ₉×₈ ₉ ╩ ⇔√

│ 94 5 132 10 69 2 ≢№∫√⁹↓↓≢╙ B-1

≤ ⌐ ≢ ╩ ↑≡ ⇔≡™╢ ⅜ ⌂™≤™℮ ⅜ ╠╣╢⁹ 

 ủ ─╖≢ ⇔√ ─  

    

 ủ ∏≈⌐ ⇔√№≤≢ ╩ ⇔≡ ⇔√ ─  

 

⌐ C-2 ⌐ ∆╢⁹ ≢ ↕╣≡™╢╟℮⌐ ∞↑╩ ⇔≡ ⇔ↄ ⇔

√ ╩ ≤⇔√⁹↓─ │ 54 63 51 ≢ ╒╓ ∂≢№

∫√⁹ ╩ ™≡ ∆╢ ≢№╡ 6 ≢ ∆╢ ≢№╢⁹⌂− ─

─ ↄ⅜ ⇔≡™╢─∞╤℮⅛⁹∕╣╩ ╢√╘⌐ ─ ─ ╩ ∆╢

≤ ─ ╩ ⇔≡™⌂⅛∫√╡ ╩ ⌐ ⅔℮≤⇔≡™⌂⅛∫√╡⇔√↓≤╩

≤∆╢ ⅜ ╠╣√⁹ ⅎ┌ ₈ ⅜ ™ ╩ ↄ⇔≡ ⌂™Ᵽ☻◔♇♩Ⱳכꜟ╩

╠⇔√⁹ │ 45 כ◌♇◘⁹ 40 ⁹Ᵽ☻◔♇♩Ⱳכꜟ │ 35 ₉─╟℮⌐ ╩

⌐ ∫≡™⌂™╙─≢№╢⁹ 
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4- 9 ☿♇♩   

╕√ C-2≢ ⇔≡™╢ ─ C-1⌐⅔↑╢ 11 ╩ ≡╖╢≤ C-2⌐

⇔≡™╢ ─℮∟ C-1 ⌐⅔™≡ ─╖─ ≢ ⇔≡™╢ ─ ⅜ ™↓

≤⅜╦⅛╢⁹ 

4- 11 C- 2─ ─ C- 1─  

     

2≈ ה  18% 28% 21% 

2≈ ה  0% 11% 0% 

1≈ 41% 33% 34% 

 ≈╕╡ ↓╣╠─ │ ⌐≈™≡│ ⇔≡™╢⅜ ─ ⌐ ⇔≡ ⅎ⌂™

⌐№╢↓≤╩ ⇔≡™╢⁹ 

 

ᵒ 3 ╡ ┘─  

C-3│ 3 ─ ─ ⅛╠ 1 ─ ╡ ┘─ ╩ ┬ ⌐⅔™≡ ≤ ─ 5

∏≈─ ╡ ┘─ ╩ ⌐ 1 ─ ─ ╩ ∆╢ ≢№╢⁹ 
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4- 10 ☿♇♩   

C-3⌐ ⇔≡ ─ ╩ ⇔ ⇔√⁹ 

4- 12 - ─  

  

20 
ⱨ□►ꜟ╩ ™√ ≤ⱨ□►ꜟ─ ╕√│ⱨ□►ꜟ∆╢ ⌐ ⇔

⇔≡™╢⁹ 

21 
─ ╛ ⱨ□►ꜟ╩ ↄ ≤ⱨ□►ꜟ─ ╕√│ⱨ□►ꜟ∆╢

⌐ ⇔ ⇔≡™╢⁹ 

22 №╢ ─ ╙ ╗ ⌐⌂╢ ⌐ ⇔ ⇔≡™╢⁹ 

25 
─ ─ ⅎ┌ 2 ≈∏≈ №╢™│ ∕─ ⌐ ⇔

⇔≡™╢⁹ 

26 3 ∏≈⌐ ∫≡ ⅜ ⇔≡™╢⅛⌐ ⇔ ⇔≡™╢⁹ 

27 
╩ ⌐ ↑ ⅎ┌ 360~380 380~400 ≤⌂ההה ∕─ ⌐ ⇔

⇔≡™╢⁹ 

28 20,21,22,25,26,27 ≢ ≤ⱨ□►ꜟ─ ─ ╩ ⇔ ⇔≡™╢⁹ 

─ ⌐ 10 70 90 ─ ╙ ⇔ ⇔√⁹10 │ ⅛
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ⱨ□►ꜟ─ ─≥∟╠⅛─╖╩ ⇔√╙─≢№╢⁹70 │ ₈№™╕™⌂ ₉₈ ≤│

⌂™↓≤╩ ⇔≡™╢₉⅜ ∆╢⁹╕√ 90 │ ₈ ─╖ ₉₈ ⌐ ₉

⅜ ∆╢⁹ 

─ ╛ ≤≤╙⌐ ⱨ□כꜟ─ ╩ ⌐ ╣≡ ⇔≡™╢╙─⌐ ∆

╢ ─ 20 ⁹↓─ ≤ ⅛ⱨ□כꜟ─ ─≥∟╠⅛∞↑╩ ⇔√

─ 10 ─ │ 4-13─ ╡≢№╢⁹ 

4- 13 ☿♇♩ C 3─ ─  

    

≤ⱨ□64% 40% 30% ꜟכ 

⅛ⱨ□כꜟ─ ─≥∟╠⅛ 62% 47% 30% 

╛ ⌐ ⱨ□כꜟ╩ ⇔≡ ⇔√ ─ ⅜ ≤ ⅜ ⅜╢⌐

≈╣≡ ↄ⌂∫≡™╢⁹╕√ ≤ ≢│ ↓─ ≤₈ ⅛ⱨ□כꜟ─ ─≥

∟╠⅛∞↑╩ ⇔√₉ ⅜ ⇔≡™╢⁹≈╕╡ ↓─ ≢│ │ 1≈─ ≢

∆╢ ⌐№╢⅜ │ ─ ⌐ ⇔≡ ∆╢ ⅜№╢⁹ ─ ⅜↓─╟

℮⌂ ╩ ⇔ ⌐ ⅎ≡ ∆╢↓≤⅜≢⅝√≤ ⅎ╠╣╢⁹ 

 

4.3.4  PISA ─ ⌐ ⇔≡ 

ᵑ☿♇♩ B ☻◔כ♩Ⱳכ♪  

4- 14 ☿♇♩  4─  

 

 

 ≤™∏╣─ ╙ ⅜ ⅜∫≡™╢⁹ ⌐ 2 3≢│ ⅛╠ PISA2003

─ ╩ ∫≡™╢⁹ 

ᵒ☿♇♩C  

4- 15 ☿♇♩  4─  

     
PISA2003─

─  

 70% 68% 64% 79% 

 35% 60% 42% 48% 

  1 ─ │ ќ ќ ≤ ₁⌐ ↄ⌂∫≡™╢⁹ ─ ≢╙ ↕╣≡™╢╟℮⌐

│ ⌐⅔↑╢ ⌂ ⅜ ↄ ∆╢ ⅜ ╢≤ ≤

≤╙⌐≢⅝⌂ↄ⌂╢↓≤⅜ ↕╣╢⁹ 

     
PISA2003 ─

─  

 42% 51% 63% 67% 

 37% 60% 69% 46% 

 42% 55% 56% 50% 
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4.3.5  ─ ⌐≈™≡ 

 ─ │ ─ ─ ≢╙ ⌐ ⇔√ ╩ ∫≡

™╢↓≤⅜ ↕╣╢⁹╕√ ≢ ⅎ╩ ∆╢↓≤⅜≢⅝╢ ⅜ ™≤ ⅎ╠╣╢⁹

↓─╟℮⌂ ─ ╩╖≡╖╢⁹ ≢ ⇔√ ⌂ ╩ ∆╢╟℮⌂ ≢№

╢ A B C∕╣∙╣─☿♇♩─ 1 3≤™∫√ ≢ ⇔√╡ ╩⅔™√╡∆╢ ⌐

⅔™≡ ─ ⅜ ∫≡™╢ ⅜№╢⁹ ┼™ↄ≤ ⌐ ∆╢ ⅎ⅜ ↕╣

↕⅜ ╦╣≡™ↄ ⅜№╢⁹∕╣│ ─ ─ ≢ ⅜ ⌂ ⅜

≢ ⇔≡╖╢≤ ∕─ ⇔√ ⅜╙⇔ ∫√╙─∞∫√╠ ⅜ ╦∫≡⅝≡⇔╕℮─

≢ ∕╣⌂╠ ⌂≥∑∏⌐ ⅎ╠╣√ ─╖≢ ⅎ╟℮≤⇔√≤™℮ ⌐ ↕╣≡™╢⁹

─ ™ ⅛╠ ╩ ∆╢ ╩ ╪≢™ↄ↓≤⅜ ≢│⌂™⅛≤

ⅎ╢⁹ 

4- 16 ─ A- 1 A- 2 B- 1 B- 3 C- 1 C- 2 C- 3─ ⌐⅔↑╢  

  A-1 A-2 B-1 B-3 C-1 C-2 C-3 

    

 
              

 

30          
32.7 23.5       

20  
52.9 41.2    

  
85.7 76.5 12.2 17.6 79.6 23.5 30.6 54.9 

10  
39.2 27.5 56.9 56.9 57.1 84.3 10.2 15.7 36.7 31.4 0.0 13.7 61.2 43.1 

 

70  
7.8 31.4 43.1 43.1 42.9 15.7 4.1 7.8 18.4 25.5 20.4 60.8 8.2 2.0 

90  
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 2.0 0.0 0.0 

 

4.4 ─  

╩ ⇔≡ ╠⅛⌐↕╣√ ─ 1 ≈≤⇔≡ ≢ ╩ ↑≡ ⌐ ⇔ ∕─

╩ ⌐⇔≡ ⅎ╩ ═╢ ⅜ ╘≡ ⌂™≤™℮↓≤≢№╢⁹↓╣│  B-1≤ C-1

─ ⌐ ↕╣√⁹ ∆╢ │ ─ ≢ ↄ⌂™╦↑≢│⌂™⁹ ⅎ┌

─ ↕≢│ ₈ ↕₉≤™℮№™╕™⌂ ╩ ≤ ⌐╟∫≡ ⇔ ∕─ ⌐ ≠™≡

∆╢ ╩⇔≡™╢⁹╕√ ─ ─ ─ ≢ ™╠╣╢₈Ᵽ☻◔♇♩Ⱳכꜟ─◦ꜙ

─♩כ ₉ 2003 ≢│ ₈ ∂ ↕₉≤™℮ ╩ ⇔ ⇔≡™╢─≢№╢⁹

≈╕╡ ─ ─ ⌐ ╩ ∆╢ ⅜ ⇔≡™╢─≢№╢⁹ ⌐╟∫≡

╠⅛⌐↕╣√ ╩ ∆╢√╘⌐│ ↓╣╕≢─ ╩ ⇔ ⅜ ⌐ ≢⅝╢

╟℮⌐ ╩ ℮≤≤╙⌐ √⌂ ╩ ⇔ ─ ⌐ ↑ ⇔≡™

ↄ ⅜№╢⁹ 

╩ ⇔≡ ╠⅛⌐↕╣√ 2 ≈ ─ │ ╠ ╩ ⇔≡ ╩ ∆╢

⅜ ⌂™≤™℮↓≤≢№╢⁹╕√ 1 ⌂™⇔ 2 ─ │ ⇔≡™╢⅜ ™ↄ≈⅛─ ╩

∑∏⌐ ⇔≡⇔╕∫≡™╢≤™℮ ≢№╢⁹↓╣│ B-3 ─ ⌐ ↕╣√⁹↓℮⇔

√ ╩ ∆╢√╘⌐│ ╩ ⇔≡ ╩ ∆╢ ╩ ∫≡™ↄ↓≤⅜ ≢№╢⁹
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╕√ ─ ≢│ ⅜ ─ ⌐ ⇔≡™╢ ⅜ ™√╘ ⌐⅔™≡│

⇔√ ╩ ↕∑ ⌐ ∆╢ ╩ ℮↓≤⅜ ≢№╢⁹ 

╩ ⇔≡ ╠⅛⌐↕╣√ 3 ≈ ─ │ ─ ⌐ ⇔≡ ╩∆╢ ⅜

⌂™≤™℮↓≤≢№╢⁹↓╣│ C-1 C-2─ ⌐ ↕╣√⁹∞⅜ C-3≢│ ─ ⌐

═≡ ─ ⌐ ⇔≡ ∆╢ ⅜ ™≤™℮ ╙ ↕╣≡™╢⁹≈╕╡

⌐╟∫≡ ─ ╩ ↄ ↑╢ ⅜№╢↓≤⅜ ↕╣╢─≢№╢⁹↓─ ⌐≈™≡│

↕╠⌐ ⅜ ≢№╢⁹ 

╩ ⇔≡ ╠⅛⌐↕╣√ 4≈ ─ │ A-1,2 C-1,2≢ ╠╣╢╟℮⌐ ╩

℮ 1 ─ ⅜ ─ ≢ ↕╣≡™╢ ╟╡ ⅜ ™ ≢№╢≤™℮↓

≤≢№╢⁹ ∆╢ ≤⇔≡│ 1 ─ ⅜ ╟╡╙ ⅜ ™↓≤⅜ ↕╣≡™√

⅜ ↓─ ≈─☿♇♩─ ⌐⅔™≡│ ─ ≤⌂∫√⁹↓─↓≤⅛╠ ╩

∆╢╟℮⌂ ─ ⅜∕╣╒≥ √∟⌐ ↑ ╣╠╣⌂™↓≤│⌂ↄ ─

─ ⌐╟∫≡│ ─⌂⅛≢ ⅜ ╡ ╗↓≤⅜ ≢№╢↓≤╩ ⇔≡™╢⁹ 

 ⌐⅔↑╢ ─ ⌐│ ₈ ≠ↄ╡─ ╖₉ ╠ 2011 ─₈D

₉─ ⅜ ≢ ╠╣√⁹ ⅎ┌ ₈☻ⱳכ♠ ₉≤₈ ╡ ┘₉─ ≢│ ≤

╙⌐₈ ₉≤™℮ ▪▬♦▫▪⅜ ⌐⌂╢⅜ ∕╣╩ ™╢ ⌐ ∂╢ │ ⌂∫

≡™√⁹≈╕╡ ≥╙─ ⅛╠│ ₈☻ⱳכ♠ ₉≢│ ₈ ₉╛₈ ₉≤™∫√

⌐╙∫┐╠ ⅜№√∫≡™√⅜ ₈ ╡ ┘₉≢│ ╗⇔╤₈ ₉≤™

∫√ ⌐ ⅜ √∫≡™√─≢№╢⁹ ⌂♪ⱪfi◄fiכ○≢ ╩ ∆╣┌

⅛╠ ⌐╦√∫≡ ≥╙─ ╩┤╕ⅎ√ ╩ ⌐ ∆╢↓≤⅜

≢№╢↓≤⅜ ↕╣√≤ ⅎ╢⁹ 

 

4.5 ─╕≤╘ 

─ │ ─ ⌐ ∆╢ ─ ╩ ╠⅛⌐⇔ ┼─

╩ ╢↓≤≢№∫√⁹ ╩ ⇔≡ ╠⅛⌐↕╣√ √╢ │ ₈ ╩ ↑≡ ⌐ ∆

╢ ⅜ ⌂™₉₈ ╠ ╩ ⇔≡ ∆╢ ⅜ ⌂™₉₈ ─ ⌐

⇔≡ ∆╢ ⅜ ⌂™₉─ 3 ≢№╢⁹ 

 

ה  

Henry O.Pollak2003 A history of the teaching of modeling, A History of School Mathematics Volume1, 

NCTM, pp.647-671 

1988 18 p.40 

2004 ₐ ⅝╢√╘─ ≤ OECDה ─

PISA 2003ה ₑ ⅞╞℮∑™ 

2011

44 pp.237-242 

2003 ₈ ─ ─ ─ ⌐ ∆╢ ₉

85 12 pp.3-13 

1996   p.81 
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 ─ ─√╘─ ─  

 ≢│ 3 ≢ √ Bowland Maths.─◔כ☻☻♃♦▫─ ╩ ⌐ ↕╠

⌐ 4 ⌐ ⇔√ ≥╙─ ╙┤╕ⅎ≈≈ ─ ╩ ╢ ≢ ™

╢ ∆⌂╦∟ ─ ⌐ ╡ ╗⁹ ⇔√ 35─ ╩ ⅜ ⇔≡

™╢₈ ₉╩ ≤⇔≡ ₈ ╛ ╩ ↑╢ ₉₈ ⌂ ╩ ⅎ╢ ₉

⌐ ⇔ ∆⁹ 

 

5.1 ─  

3 ≢ √ Bowland Maths. ─▫♦♃☻☻כ◔─ ╩ ⌐ ↕╠⌐ 4 ≢ ╠

⅛⌐⇔√ ⌐ ∆╢ ≥╙─ ∆⌂╦∟ ₈ ╩ ↑≡ ⌐ ∆╢

⅜ ⌂™₉₈ ╠ ╩ ⇔≡ ∆╢ ⅜ ⌂™₉₈ ─ ⌐ ⇔≡

∆╢ ⅜ ⌂™₉↓≤╩ ⌐ ─ ╩╖√∆₈ ─ ₉╩ ∆╢⁹ 

a. ≥╙√∟─ ₁⌂ ⅜ ↕╣╢ 

b. ≥╙⅜ ™⌐ ⅎ╩ ⅎ ∫√╡ ⇔√╡⇔⌂⅜╠ ∆╢ ╩ ∂╢ 

c. ⌂▪ⱪ꜡כ♅⅜ ≢  ╢№≢♪ⱪfi◄fiכ○

⌐⅔↑╢₈ ─ ₉│ ∏⇔╙ ∕─╙── ↄ⌂│≢♃כ♦╛ ⱨ▫

◒◦ꜛfi╩ ╗⁹∆⌂╦∟ ≥╙⅜ ⱪ꜡☿☻╩ ⇔ ╢╟℮⌂ ╩ ∆╢↓

≤╩ ∆╢⁹ 

 

5.2 ⇔√  

↓↓≢│ ⇔√ ╩ ₈ ╛ ╩ ↑╢ ₉₈ ⌂ ╩ ⅎ╢ ₉⌐ ↑≡

∆⁹↓─ │ ⇔√ ≢ ⇔√ ≢№╡ ⅛╠ ⇔≡™√╙─≢│⌂™⁹

4 ─ ─ ─√╘─ ─ ≢─ ┘⌐ ∕─ ╩

┤╕ⅎ ─ ─ ≢ ≢≥─╟℮⌂ ╩ ℮≤╟™⅛╩ ⅎ√

↓╣╠─ ⅜ ↄ⌂∫√─≢№╢⁹⇔√⅜∫≡ ─ ╩ ╢ │ ↓╣╠─

⌐ ↕╣╢╙─≢│⌂™⁹ 

5.2.1  ╛ ╩ ↑╢  

 ⅜ ⅛≈ ≢№╡ ∕╣╠⌐ ⇔≡ ╛ ╩ ↑ ∆╢ ≢№╢⁹

╛ ─ ↑ ╡№≢ⱪfiכ○│ ₁⌂ ⅜ ↕╣╢⁹⌂⅔₈  ₉│  

│ ≢№╢⁹ 
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ᵑ ₈ ╡ ┘₉  

│ ♥☻♩⅜№╡╕∆⁹∕─♥☻♩─ ╩╙≤⌐ ─ ╩ⱶכ♅

╡╕∆⁹ ─ ─℮∟ ─ │ ╕∫√─≢∆⅜ №≤ │┌≤┘─

╩ ┬ ⅜№╡╕∆⁹ 

      

√⅛⇔ 355  345  385  360  370  

√↑╢ × 372  350  390  360  

√↑⇔ 400  × × 405  × 

√⅛└╤ × 385  372  × 378cm 

ᵒ ₈♁ⱨ♩Ⱳכꜟ →─ ₉  

₈♁ⱨ♩Ⱳכꜟ →₉≤₈ ╡ ┘₉─ ⅜№╢ ⌐ ∆╢ ╩ ┘√™≤

∫≡™╕∆⁹ 

₈⅛∏╕ ₉≤₈⇔╜℮∂ ₉─₈♁ⱨ♩Ⱳכꜟ →₉≤₈ ╡ ┘₉─ ─ │

─ ─≤⅔╡≢⇔√⁹ ─₈×₉ │ ⱨ□כꜟ≤⌂∫√ ≢ ⅜№╡╕∑╪⁹ 

╙⇔₈⅛∏╕ ₉≤₈⇔╜℮∂ ₉─≥∟╠⅛╩ ⌐ ┬≤∆╢≤ ≥∟╠╩ ┘╕∆⅛⁹

№⌂√─ ⅎ╩ ⇔⌂↕™⁹ 

 ₈♁ⱨ♩Ⱳכꜟ →₉─  

      

⅛∏╕       

⇔╜℮∂   × ×   

ⱷכ♩ꜟ  

 ₈ ╡ ┘₉─  

      

⅛∏╕  3.27 2.15 3.14 3.64 2.32 

⇔╜℮∂  3.13 3.06 × 3.25 × 

ⱷכ♩ꜟ  

ᵓ ₈☻ⱳ₉♩☻♥♠כ  

≢│ 2008 ⅛╠ ─ ╩ ┌∆ ╡ ╖╩ ∫≡⅝╕⇔√⁹ 

─ │ ─ 5≈─ ⌐≈™≡─ 2007 ⅛╠ 2010 ─ 5 ─ ─ ≢∆⁹ 

 
♁ⱨ♩Ⱳכ

ꜟ → m  
50m  

1000m  

 
↓⇔

 
kg  

2007  27 9.0 4 8  20 18 

2008  28 8.8 4 7  22 20 

2009  32 9.2 4 6  21 21 

2010  34 9.1 4 10  23 22 

 │ ╩ ┌∆ ╡ ╖─ ⅜ ╣≡™╢─⅛≥℮⅛≤ ╪≢™╕∆⁹5

─ ─ ⅜ ┘≡™╢≤™ⅎ╢⅛ ™ⅎ⌂™⅛╩ ⇔╕⇔╞℮⁹ 
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ᵔ ₈ ₉♪כ꜠♩─  

№╢ⱪ꜡ │≢ⱶכ♅ ─ⱶכ♅ ─ ─√╘⌐ ╟╡ ─℮╕™ ╩

⇔╟℮≤ ⅎ≡ ─ ╩ꜞ☻♩▪♇ⱪ⇔╕⇔√⁹↓─ √∟─ ─ │

─ ─╟℮⌐⌂∫≡™╕∆⁹⌂⅔ ↓─ √∟│ ⌂≥│╒╓ ≢∆⁹ 

    ▪►♩     

A 100 750 200 185 180 5 15 

B 75 600 15  14  130 1  10 

β Ν ⇔√ │ ▪►♩≢ 

 Ν∕─ ─ ⌐ ⅜ ╪≢⅝√  

   Ν ─ ⱨꜝ▬╩ ∫√  

   Ν ─ ⅔╙⌐ ⌐╟╡ ╩▪►♩⌐⇔√  

   Ν∕─ ─ ⌐⅝√ √⇔כꜝ◄╩  

ᵕ ₈ ╩ ⌐∆╢⅛ ₉  

◓כꜞ─ ╩ ∫≡™╕∆⁹ │☼כ●ꜗ☺ ─ ⌐ ↑╢≤ ◒ꜝ☻ ╡⅜

⇔≡⇔╕™╕∆⁹ │ ╙ ≢⅝╢Ⱨ♇♅ꜗכ⌐ ─ ─ ╩ ∑ ↓─

Ⱨfi♅╩ ╡ ╡√™≤ ⅎ≡™╕∆⁹ 

№⌂√⅜ ∞∫√╠ ≥─Ⱨ♇♅ꜗכ╩ ┘╕∆⅛⁹╕√ ╪∞ ⌐≈™≡╙™

™⌂↕™⁹ 

   

   
 

 
 

  
 

A  12 10 705 170 162 4 43 112 67 

B  14 8 699 177 148 13 31 150 57 

C  9 9 638 154 144 7 34 113 42 

ᵖ ₈Ᵽ☻◔─ ╩ ⇔╟℮₉  

─Ᵽ☻◔♇♩Ⱳכꜟ │ ≢ ⇔≡™╢⁹ ─ ⌐ ↑≡

│ ─℮∟ ⌐ ╢ ╩ ⇔ ╡─ ╩ ⅎ ≤⇔⌂↑╣┌⌂╠⌂™⁹ ─

│ ─ ﬞ ─ ≢∕─ ⅜ ╘√ ─ ⅔╟┘ ⌐

╟╢ (β1)╩╕≤╘√╙─≢№╢⁹ 

β1 ⌐╟╢ ≤│ ⅜┤∞╪─ ╛ ╩╖≡ ™ↄ≈⅛─ ⌐≈™≡

╩ ⇔ ╣≡™╢ ┤≈℮ ⅜ ≤™℮ ≢ ⇔√

╙─≢№╢⁹ 

╩ ╪∞ ⌐≈™≡│ ─ ─ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹∕↓≢

│ ─ ⌐╙≤≠™≡ ╩ ┬↓≤⌐⇔√⁹ẽ2ẽ3ẽ6─ ╩ ╪∞≤↓╤≢ №≤

╩ ⌐∆╢⅛ ╘⅛⌡≡™╢⁹№⌂√⅜ ≢№╢≤⇔≡ ẽ1 ẽ8─℮∟ ≥─ ╩

⌐∆╢⅛ẽ1 ẽ8─ ≢ ⅎ⌂↕™⁹╕√ ∕─ ─ ╩ ╪∞ ⌐≈™≡

─ ≢≥─╟℮⌐ ∆╢⅛ ⌐ ⇔⌂↕™⁹ 
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⌐╟╢  

  
─ 

℮╕↕ 

( ╡)─

℮╕↕ 

─ 

⌂↕ 

─ 

 

ẽ1  175 4       

ẽ2  172 10       

ẽ3  164 18       

ẽ4  161 8       

ẽ5  156 20       

ẽ6  150 24       

ẽ7  146 8       

ẽ8  138 14       

ᵗ ₈▪כꜞכꜝfi♅◖fi◒₉ꜟכ  

≢│ ╩ ↄ ═ ╘╠╣╢╟℮⌐∆╢√╘⌐₈ꜝfi♅ה◖fi◒₉ꜟכ╩ ∫

≡™╕∆⁹1 │ ╩ ═ ╘√ ╩ ═ ◒ꜝ☻╩ ╘╕⇔√⁹ 

≢│ 2 ─₈ꜝfi♅ה◖fi◒₉ꜟכ╩ ℮↓≤⌐⇔╕⇔√⁹∕─ 1

≤│ ⌂╢ ╘ ≢ ◒ꜝ☻≤ ◒ꜝ☻╩ ╘╢↓≤⌐⇔╕⇔√⁹∕⇔≡ ╩

═ ╘√ ∞↑≢⌂ↄ 4 ⅜ ╛
⅝ ⅜

ⅎ⌐ ⅜ ⌂ ⌐⌂∫≡™╢ ≤

─ⱴ♫כ─ ⌐ ╩ ↑╢√╘⌐ ⌐ ∟ ™√ ╩ ═╢↓≤⌐⇔

╕⇔√⁹ 

─ │ ◒ꜝ☻─ ⅜ ⇔√ ≢∆⁹ ⅎ┌ 1 ─ ⌐

↕╣≡™╢₈12 55₉│ ╩ ═ ╘√ ╩ ⇔ ₈2₉│ ⌐ ∟ ™√

╩ ⇔≡™╕∆⁹╕√ ─ ─    │ 4 ⅜ ─ ╩ ⇔≡™╕∆⁹№⌂√

│ ╩ ⌐⇔╕∆⅛⁹╕√ │ ⌐⇔╕∆⅛⁹ 

4 ⅜ ╦╢  12 40  ╩ ═ ╘╢  12 55 

 

 

 

ᵘ ₈ ◖fi◒₉ꜟכ  

№╢ ≢ ◖fi◒כꜟ⅜ ╦╣╕⇔√⁹ │ ─ ─╟℮⌐⌂∫≡™╕∆⁹

│≥─◒ꜝ☻⌐∆╢≤╟™≢⇔╞℮⅛⁹ 

 

 

      

 12 55 2 12 54 0 13 06 2 12 48 3 12 55 0 

 12 58 1 13 03 1 12 52 3 13 02 2 12 50 2 

 12 50 1 12 58 0 12 50 0 12 51 3 13 01 1 

 13 02 2 12 52 0 12 48 2 12 55 0 12 56 0 

 12 51 0 13 00 1 12 49 4 12 54 2 12 58 1 
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  Ừ ỏ Ừ Ừ ỏ 

─↕╪ ỏ ỏ × ỏ ỏ 

╣─  × × Ừ ỏ ỏ 

─כ◌♇꜡ ≤  ủ Ừ Ừ × ỏ 

─ ┘ ỏ ủ × Ừ ỏ 

ᵙ ₈ ─ ◒ꜝ☻│ ₉ 

ₒver.1 ₓ№╢ ≢ ─ ⅜ ╦╣╕⇔√⁹ ─ │ ─ ─

╡≢ ⌐│ │ │ │ │ │

⅜ ╡╕∆⁹ 

      

100       

      כ꜠ꜞ

ⱶ◌♦       

      כ꜠ꜞ┘

      כ꜠ꜞ

⅜ ╦∫√ ≢₈ │◒ꜝ☻ ≢ ∆╢ ≢№╢ⱶ◌♦ ╛ ┘ꜞ꜠

⅜כ ⌂─⌐ ∆╢⌂╪≡ ∞⌂№⁹ │√∞ ⅜ ™ ⅜ ™∞↑∂╚⌂™⅛⁹₉

₈ │◒ꜝ☻≢ ∆╢ ⱶ◌♦╛ ┘ ⅜ ∞∫√─⌐ ╙≢⅝⌂™⌂╪

≡ ⅔⅛⇔™⌂№₉≤™℮ ⅜№╡╕⇔√⁹ 

∕↓≢ ⌐ ↑≡ ≢ ╩ ⅎ≡ ≢⅝╢◒ꜝ☻ ⅜№╢◒ꜝ

☻⅜ ≢⅝╢╟℮⌐⇔√™≤ ⅎ╕⇔√⁹≥─╟℮⌂ ⌐∆╣┌™™≢∆⅛⁹╕√∕─

─ ◒ꜝ☻ ◒ꜝ☻│≥↓⌐⌂╡╕∆⅛⁹ 

─ ╛ ─ │ ─ ╡≢∆⁹ 

  ─  

100    

☻ꜝ◒ כ꜠ꜞ   

ⱶ◌♦  ◒ꜝ☻   

× כ꜠ꜞ┘   

   כ꜠ꜞ

β │ ≢   │◒ꜝ☻ ≢  

ₒver.2 ₓ№╢ ≢│ ─ ≤⇔≡ 4◒ꜝ☻ ≢ 6≈─ ╩ ∫

≡™╢⁹ │ ◒ꜝ☻≢ ⇔≡ ℮ ≢ ™⌐ ™ ℮↓≤╩ ⇔≡ ◒ꜝ☻─

╩│⅛╡ ◒ꜝ☻≤─ ╩ ╘╢↓≤≢№╢⁹∕╣∙╣─ ≢ ╩≈↑≡ 1 ⅜ 50

2 ⅜ 30 3 ⅜ 20 4 ⅜ 10 ≤™℮╟℮⌐ ╩≈↑≡™ↄ⁹ ⌐ 6

─ ≢ ╩ ℮⁹ ─ │ ─ ≢№╢⁹ 
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  1  2  3  4  

1 ⌂╦≤┘ 
50 

(112 ) 

30 

(78 ) 

10 

(66 ) 

20 

(70 ) 

 כ꜠ꜞ 2
30 

(5 32 ) 

50 

(5 02 ) 

20 

(5 34 ) 

10 

(5 40 ) 

3 ╣ 
30 

(56 ) 

20 

(45 ) 

50 

(72 ) 

10 

(43 ) 

4 ≈⌂└⅝ 
20 

(3 ) 

10 

(4 ) 

30 

(2 ) 

50 

(1 ) 

5 ⱶ◌♦  
20 

(1 56 ) 

30 

(1 41 ) 

10 

(3 42 ) 

50 

(1 34 ) 

 כ꜠ꜞ 6
20 

(11 02 ) 

10 

(11 02 ) 

50 

(10 12 ) 

30 

(10 40 ) 

  170 150 170 170 

β ─ │ ─ ≢№╡  │ ─ ≢№╢⁹ 

⅜ ⇔√⅜ 3◒ꜝ☻⅜ ≤⌂∫√⁹ │ 3◒ꜝ☻⌐ ∆↓≤⌐⇔√⅜

◌♇ⱪ│ 1 ≈⇔⅛⌂™⁹∕↓≢ ↔≤─ ╩╙≤⌐╙∫≤╙ ⅜ ™◒ꜝ☻⌐

◌♇ⱪ╩ ∆↓≤⌐⌂∫√⁹≥─◒ꜝ☻⅜┤↕╦⇔™≤™ⅎ╢∞╤℮⅛⁹ 

ᵚ ₈ ╡ ₉  

⅔↕╗↕╪│ ⌐ ╪≢™╕∆⁹ ╖╪⌂≢ ╡ ⌐ ↄ↓≤⌐⌂╡╕⇔√⁹

▬fi♃כ♅▼fi☺⅛╠ ⌐─∫≡ ↄ ╡ ─ⱪꜝfi╩ ≡╢╟℮⌐≤

⅔ ↕╪⅛╠ ╦╣╕⇔√⁹⅔↕╗↕╪│ ╖╪⌂⅜ ≢⅝╢╟℮⌂ ⌐⇔√™≤ ™

╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

  

ǑǜȇǜȚǵὤ  

  

  ╩ ∆╢─⅜ ⅝∞⅛╠⌂╢═ↄ ↄ⌐ ⅝√™⌂⁹ 

 ─  

   ⅜ ≢╙≥℮∑ ↄ⌂╠⌂╢═ↄ ─№╢ ⌐ ⅝√™╦⁹ 

⅔↕╗↕╪ 2  

  ℮≤ ≤ ⌐ ↄ╟╡╙ ≢⁹≤↑∞╪™™⅜℮╒╢∆╩כ◌♇◘≥

╙ ≥℮∑ ↄ⌂╠ ≢⌂╢═ↄ ™ ╩ ↔⇔√™⌂⁹ 

 5  

  ™╤™╤⌂⅔ ─№╢ ⌐ ⅝√™⌂⁹ 
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ǫǵ ǵ  

 

ᵛ ₈A ≤ B ─ ─ ₉  

╩ ∫≡™╢ ⱷכ◌כ─ ≤ │ ╦╣╢ ⅝⌂ ─ꜝ▬Ᵽꜟ ≢

∆⁹╙⇔↓↓≢ ⅜ ╕╣┌ ╡ →⅜⅛⌂╡ ┘╢─≢ ≥∟╠─ ≢╙ ⌐ ⇔

≢∆⁹ ─ ≤ ─ │ ⅜╒╓ ∂⌂─≢ ⌐ ╘ ⌐│⌂╡╕∑╪⁹ 

∕↓≢ ≤ ─ 100 ∏≈─ ⌐≈™≡╕≤╘√ ♃כ♦─

╩ ⌐ ≥∟╠─ ╙ ─ ↕≢ ╡ ╗↓≤⌐ ╘╕⇔√⁹ 

(5 ↔≤─ ╩╕≤╘√ⱥ☻♩◓ꜝⱶ) (β ⅎ┌ 440─ ⌐│ 437.5 ⅜♃כ♦─442.5 ∫≡™╕∆) 

(1) │≥─╟℮⌐ ╡ ╘┌™™≤ ™╕∆⅛⁹ 

(2) │≥─╟℮⌐ ╡ ╘┌™™≤ ™╕∆⅛⁹ 

ᵜ ₈●♁ꜞfi─ ₉♪כ◌  

─╟℮⌐ ╩│↕╪≢ ≈─●♁ꜞfi☻

♃fi♪ ⅜№╢⁹ ╕≢ ≤╙⌐ 140

≢●♁ꜞfi╩ ⇔≡™√⅜ │ 120

⌐ →╩⇔√ ∕↓≢ │●♁ꜞfi ◌

⅔╩♪כ ⌐ ⇔≡ ∫≡╙╠℮↓≤⌐⇔√⁹ 

13 250 1950 1050 6

25 400 850 400 5

44 800 1280 640 3

50 900 1030 1030 1

72 1100 700 400 7

80 1400 500 300 2

89 1500 600 300 4

 A  B  

 447.9 448.1 

 445 445 

 447 448 

 391 423 

 501 472 

 110 49 

Ӵ̬  

A         B  
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Chance ≤№╢ᵓᵖᵙᵜ─ 3 6 9 12 ─

≢●♁ꜞfi─ ─ ⅜ ╦╣╢⁹╕√ │♪כ◌─↓ 1

⌐≈⅝ 20 ⇔⌂↑╣┌ │♪כ◌─↓ ⅎ⌂™⁹╕√

↓─●♁ꜞfi ─♪כ◌ ⅝│ 3 ≤ 6 ─ ─≤⅝

⅜ 2 ⅝ 9 ⅜ 3 ⅝ 12 ⅜ 5 ⅝≢№╢⁹ 

≤ ≢│ ≥∟╠⅜ ↄ ≢⅝╢∞╤℮⅛⁹ 

ᵝ ₈⸗ⱡ꜠כꜟ─ ₉  

√≈╛↕╪│ ₈ ⸗ⱡ꜠₉ꜟכ╩™≈╙ ⇔≡™╕∆⁹ ⸗ⱡ꜠כꜟ╟╡

⌐ ⇔√ ₈
≤ ⌡ ╡

─₉כ♫▬ꜝ ╩ √√≈╛↕╪│ ⸗ⱡ꜠כꜟ╟╡ ⅜

™≤ ∂╕⇔√⁹∕↓≢ ₈ ⸗ⱡ꜠₉ꜟכ─ ─ →╩ ╘╢ ╩⇔╟℮≤ ⅎ

╕⇔√⁹ 

 №⌂√│√≈╛↕╪─ ≢∆⁹ ─№╢ ⌐⌂╢╟℮⌐ √≈╛↕╪⌐ ⌐

▪♪Ᵽ▬☻⇔╕⇔╞℮⁹ 

     ⸗ⱡ꜠כ♫▬ꜝ             ꜟכ 

 
◐꜡

km   

   0  

  0.7 100 

  1.5 200 

  2.5 200 

  3.0 200 

  3.6 250 

  4.2 250 

  5.4 300 

  5.8 300 

  6.5 300 

  8.0 350 

  9.3 350 

  10.5 400 

  11.3 400 

ᵞ ₈≥─ ⌐ ∆╢⅛₉  

≈─ ⅜ ─╟℮⌂ ╩ ⇔≡™╕∆⁹ 

 ▪ꜟⱣ▬♩ 910  

 ▪ꜟⱣ▬♩ 7,300  

 12 Ⱳכ♫☻ ⅛  

  3,000  

 
◐꜡ 

(km)  

 0  

 0.7 160 

 1.7 160 

 2.4 220 

 3 220 

 4.1 270 

 4.6 270 

 5.2 270 

 6 270 

 6.8 270 

 7.7 320 

 8.7 320 

 9.7 320 
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 10 Ⱳכ♫☻ ⅛  

 ⌐  10,000  

 ≥─ ─ ╙ ⌐ ↄ ╛ ⅛ ⌐ ↄ ⌐≈™≡ ™╤™╤≤ ∆╢↓

≤⅜≢⅝╕∆⁹№⌂√⌂╠ ≥─ ┼─ ╩ ⇔╕∆⅛⁹∕─ ╙ ⇔⌂↕™⁹ 

ᵟ ₈Ᵽ꜠כⱲכꜟ─ ₉  

6 ─Ᵽ꜠כⱲכꜟ─ │ ⅜ⱶכ♅─≈2 4☿♇♩─ ╩ ™ ⌐ 3☿♇♩╩≤∫

⅜ⱶכ♅√ ∟≤⌂╡╕∆⁹√∞⇔ ⅜ⱶכ♅─ 2☿♇♩╩≤∫√ │ 5☿♇♩ ╩

™╕∆⁹∕╣∙╣─☿♇♩│ 25 ≢∆⅜ 5☿♇♩ ∞↑│ 15 ⌐⌂∫≡™╕∆⁹ ☿♇♩

─ │ ⌐ 25 ⅛ 15 ⅜ⱶכ♅√∫≥╩ ∟≤⌂╡╕∆⅜ ─ │ ⇔≡ 2

╩≤╢ ⅜№╡╕∆⁹  

⌐ ∆ │ 2010 22 12 19 ⌐ ╦╣√ ─ ─

╩ ⇔√╙─≢∆⁹ │ ₈JT₉≤₈◘fi♩ꜞ₉כ⅜ │₈♦fi♁₈≥₉כ ꜠₉⅜

⌐ ╪∞↓≤⅜╦⅛╡╕∆⁹  

≤↓╤≢ ☻ⱳכ♠─ ⌐│ ╩ ╘╢≤⅝⌐ Ᵽ꜠כⱲכꜟ─╟℮⌐ ™ↄ≈─☿♇

♩╩≤∫√⅛≢ ⅜ ╕╢╙─≤ ⌐℮╟─כ◌♇◘╛ ─ ≢ ⅜ ╕╢╙

─⅜№╡╕∆⁹ 

─ ≢ ⅔⇔ↄ╙ ⌐ⱶכ♅√∫╕⇔≡╣ ⇔≡ ─╟℮⌂Γ│→╕⇔─ Δ

╩⅔ↄ∫√≤⇔╕∆⁹ 

₈ ⌐│ ≡⌂⅛∫√↑╣≥ ─ ≢│ ╖⌂↕╪─ ⅜ ↄ─ ╩≤∫√─∞⅛

╠ ╖⌂↕╪─ ⅜ │ ≢∆╟ ₉ 

↓─│→╕⇔─ ⌐≈™≡ №⌂√│≥─╟℮⌐ ⅎ╕∆⅛  

 

5.2.2  ⌂ ╩ ⅎ╢  

 ⅜ ≢ ╠ ╩≈ↄ╡ ∆╢ ≢№╢⁹ כꜙ☺◔☻╛♩כꜟ⌂

ꜟ╩ ⅎ╢ ⅛╩ ∆╢ ⌐ ╦╢ ╩ ↄ ⇔√⁹ 

 ꜟכꜙ☺◔☻╛♩כꜟ

ᵠ ₈ ─ ┼─ ╩ ╘╟℮₉  

≢ ─ ┼ ⅝╕∆⁹≥

℮╛∫≡ ↑┌™™─≢⇔╞℮⁹ 

 

 

 

̟ ᾽ǿ ǚǍ  

Ʀ  

Ʀḹ ′ȷɛɶɂȹɱȽɶ 

Ʀ˲ ₴  ˲ 

 

 

Ɏȷǵὑᴣ 

Ɏȷ 70 ˲ˆȑ ǍǨ↔ₐ 25 ѝ׀  

ǜǖȐɎȷ 30 ˲ˆȑ ǍǨ↔ₐ 15 ѝ׀  

Ħἶ Ҋ╠Ǯ ǶǰǨȐȉֿǟ 
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ᵡ ₈ ╩♩כꜟ─ ⇔╟℮₉  

₆ ─  ₇ 

─ ─ 3 │ ↔≤⌐ ≢כ◦◒♃ ⌐№╢

⌐ ↕╣≡™╢ 17 ─ ⌂ ╩ ⌂╢═ↄ√ↄ↕╪ ∆╢↓≤⌐⇔╕⇔√⁹

∕↓≢ ↄ─ ⅜ ∆╢≤ ⅎ╠╣╢ 7◌ ╩ ┘╕⇔√⁹⌂⅔ ∆╢ │

⅛╠ 3 ─ ⌐№╢ ⌂─≢ │ ⌐⇔╕∆⁹ │

⌐ ╢√╘⌐ ≤⇔╕∆⁹ 

 ⌐ ⇔√╟℮⌐ ╩כ◦◒♃ ∫

≡ ≢⌂╢═ↄ√ↄ↕╪─ ╩ ∆

╢↓≤⌐⇔╕⇔√⁹ ⇔╟℮≤ ╪∞ │ ₒ

ₓo ₓo ₓo ₓo ₓo ₓ

ₒ ₓ─ 7 יִ ≢ │

│ ≢∆⁹ 

(1) ─ ⌐ ↄ ─√╘⌐ ♩כꜟ

─ⱪꜝfi╩≈ↄ∫≡ↄ∞↕™⁹ 

(2)7 יִ ≡╩ │♩כꜟ╢∆ ≈ↄ╣⌂™↓≤⅜╦⅛╡╕⇔√⁹∕╣≢│ ─ ─

√╘⌐ ╘≡ ⱪꜝfi╩≈ↄ∫≡ↄ∞↕™⁹ 

ᵢ ₈≥─ ╩ ℮⅛⌂₉  

 №⅝╠↕╪─ │ ⌐ A ⅛╠

⌐ ∫≡ F ╕≢ ⅝ F ─ ↄ⌐№╢

⌐ ┘⌐ ⅝╕∆⁹≥─ ╩ ∫≡™↑

┌╟™≢⇔╞℮⅛⁹ 

 √∞⇔ ╡ ⅎ╩∆╢≤⅝⌐│ 5 ⅛⅛╡

╕∆⁹╕√ ∂ ↕─ ╛ ∂ ─ │

∂ ╩ ⇔≡™╕∆⁹ 
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ᵣ ₈24 ─ ₉  

2011 ( 23 )9 24 ─ ( )─ ≢№╢⁹₈24 ⌐ ≢ ≢

⅝╢ ─ ₉⌐⅔↑╢ ╩ ∂√╙─≢ ◑Ⱡ☻Ⱪ♇◒┼─ ⌐≈™≡╙ ╣

≡™╢⁹ 

₈ ─♩ꜝⱬꜟꜝ▬♃כ (47)⅜ 9 22 ⌐ ─ ⅛╠ ─

╕≢ 23 57 ⅛↑≡ 3072.4 ╩ ⇔√⁹ │ 3 11 ⌐ ∆╢ ≢№

∫√⅜ ─√╘ ─♄▬ꜘ─ (9 23 )╩ ╕ⅎ≡ 9 22

⌐ ⇔√⁹ ⅛╠ ╕≢ 7 ─ ╩ ╡ ™≢ ╩ ⇔√⅜

↓─ ╖│ ╙ ⅜ ⇔ ─ ⅜ ⌂ ≢ ╕╣≡⅝≡™╢⁹↓╣╕≢

─ │ 2009 11 ⌐ ─▪ⱷꜞ◌ ⅜ ─ ⅛╠ ╕≢

─ 2969.5 ∞∫√⁹₉ 

(1) ↓╣╩ ∆╢⌐│ ≥─╟℮⌂↓≤╩ ⅎ⌂↑╣┌⌂╠⌂™⅛⁹ 

(2) 3 11 ─ ╩ ⇔√─│⌂−⅛⁹ 

(3) ─ (9 23 )─ (9 22 )⌐ ╩ ⇔√─│⌂−⅛⁹ 

(4) 2009 ─ ≤│ ⅜ ℮─⅛ ╕√ ⅜ ∂⅛⁹ 

(5) ⌂↓≤(24 ≢ ∆╢↓≤)≢ √⌂ │ ╣⌂™⅛⁹ ⌐ ∑∏

╛ ⌂≥╙ ∫≡ 24 ≢ ≥╣ↄ╠™ ≢⅝╢⅛⁹ 

ᵤ  ₈ ≤♄▬ꜘ◓ꜝⱶ₉  

─√╘⌐ ─♄▬ꜘ⌐ ⅎ≡ ╩ ⇔√™≤ ™╕∆⁹≢⅝╢ ╡

ↄ─ ╩ ↄ ┘√™─≢ ≤⇔≡ ╩ ≢ ╢ ₈┤∂

⅛╦₉╩ ⅎ√™≤ ™╕∆⁹≥─╟℮⌂♄▬ꜘ≢ ∆╣┌╟™≢⇔╞℮⅛⁹ 
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 ₈ ─ ₉  

─ │ ╩ ∆╢▪ꜟⱣ▬♩╩⇔

≡™╕∆⁹ ─ ─ ╩ │ ⇔≡™╕∆⁹

⌂⅔ │ ≢ ╩ ⇔≡™╕∆⁹ 

─Ⱪ꜡♇◒≢│ │ ─ ⅛╠ ⇔ ╘

╕∆⁹⌂╢═ↄ ↄ ∆╢⌐│ ≥─╟℮⌐ ∆╣

┌╟™≢⇔╞℮⅛⁹ 

 ₈ ─№╢ ╡≤ ─⌂™ ─ ₉  

≢A ⅛╠ B ╕≢ ↄ─⌐ ↕╕↨╕⌂ ⅜

ⅎ╠╣╕∆⁹ ─№╢ ╡ ╡≤ ╡

╩ ╢≤ 100m╩ 8 ≢ ╗↓≤⅜≢⅝╕∆⁹ ╡≢│⌂

ↄ ╩ ╢≤ ╩ ↑╢↓≤│≢⅝╕∆⅜ 100m╩

10 ≤╛╛ ↄ⌂╡╕∆⁹≥─╟℮⌂ ≢ ↄ─⅜ ╙

ↄ ↄ≤ ⅎ╢≢⇔╞℮⅛⁹ 

    

 ₈ ₉  

№⌂√─◒ꜝ☻≢│ ₈ ₉╩≈ↄ╢↓≤⌐⌂╡╕⇔√⁹ ─

╖ ∞↑╩ ∫≡ ╢≤∆╢≤ ╡ ≢ 1000 ─ ╩ ╢─⌐

⅛⅛╢≢⇔╞℮⅛⁹ 
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 ₈ ╡─ ₉  

│ ─☻ⱳכ♠ ≢∆⁹ ⱶכ♅ ⅜ⱶכ♅

╡╩⇔≡ ⅜ⱶכ♅ ∟╕⇔√⁹ │ⱶכ♅√∫ 150 ╙╠ⅎ╕∆⁹150

╩ ≢ ↑≡ ─ ⌐ ⅎ╕∆⁹ 

─ ↑ ⌐≈™≡ ╖╪⌂⌐ ╩⇔╕∆⁹№⌂√│≥╪⌂ ↑ ╩⇔≡ ≥─╟℮⌐

⇔╕∆⅛⁹ 

 ₈ ╩ ╘╟℮₉  

╖⌐ ⌐ ⅝╕∆⁹ ≈─ ⅜ ≢ ⇔╕∆⁹ ⌂≥╩ ⅎ≡

╩ ↔≤⌐╦↑≡ ⇔╟℮≤ ⇔╕⇔√⅜ ∕╣∙╣─ ╩≥╣ↄ╠™⌐⇔

╟℮⅛ ╪≢™╕∆⁹ ∆╢ ≈─ ⌐≈™≡│ ─ ─╟℮⌐⌂∫≡™╕∆⁹≥─

╟℮⌐ ╩╦↑╢⅛ ⅎ╕⇔╞℮⁹ 

 
 ─  

 

→⌂™ ⅜ ™ 25 ╩ →╢ ⅜ ™ 

A  75  8  4  15  31  25  

B  60  6  8  12  30  10  

 ₈ ─ ₉  

№⌂√⌐ ⅛╠ ⌐ ╗▪ꜟ☺▼ꜞ▪ ꜜꜟ♄fi ♩ꜟ◖─ ⅛ ┼₈ ₉

╩ ⌐ ∆╢≤™℮ ⅜ ⅎ╠╣√⁹≥─╟℮⌐ ∆╣┌╟™∞╤℮⅛⁹ 

 

 ₈☻ⱳכ♠ ₉  

  №⅝╠↕╪─ │ ☻ⱳכ♠ ₈ⱳ◌ꜞ►☻₉─ ╩ 600 ╙╠™╕⇔√⁹↓╣╩

╖⌐ ∆╢◒ꜝⱩ⌐ ↑╢↓≤⌐⇔╕⇔√⁹ 

 ╖⌐ ∆╢◒ꜝⱩ─ ≤ │ ─ ─ ╡≢∆⁹№⌂√⌂╠ ∕╣∙╣─

◒ꜝⱩ⌐ ∏≈ ↑╕∆⅛⁹ 

 ◒ꜝⱩ    ◒ꜝⱩ   

Ᵽ☻◔♇♩Ⱳ14 20 ꜟכ Ᵽ♪Ⱶfi♩fi 15 8 

 24 25   12 50 כ◌♇◘

♥♬☻ 30 18   10 24 

 
 

 

⌐⅔↑╢ 

 

(  

(  
 

 

⌐ 

⌂

 

 35  316   2,381,740     84,350   12 

 6   12      89,320      2,830    1 

 72  817     783,560    242,940  214 
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 ₈2 ─ ─ ─ ↑ ₉  

Aↄ╪≤ Bↄ╪⅜♥♬☻─ ╩⇔≡™╢⁹ ☿♇♩╩ ⇔√╒℮⅜ ∟⌐⌂╢⅜ A⅜

☿♇♩ B ⅜ ☿♇♩ ∫√≤↓╤≢ ⅜ ∫≡⅝√─≢ ╩ ⇔⌂ↄ≡│⌂╠⌂ↄ⌂∫

√⁹ ∫√╒℮⌐│ ≤⇔≡♥♬☻Ⱳכꜟ⅜ ☻כ♄ ↕╣≡™√⁹ ─♥

♬☻Ⱳכꜟ╩≥─╟℮⌐ ↑╣┌╟™⅛⁹ 

 ₈ ╗⇔╡─⅔ ₉  

12 ≤ 10 │ ─ ╗⇔╡─⅔ ™╩⇔╕⇔√⁹ ≤ ⅜ ™√ ≤ ╗

⇔╡╩⇔√ │ ─╟℮⌐⌂╡╕⇔√⁹ 

 30  

 10  

⅔ ™╩⇔√─≢ ⅔ ↕╪⅛╠ №╦∑≡ 3000 ╩™√∞⅝╕⇔√⁹ │↓─⅔ ╩

≥─╟℮⌐ ↑╣┌╟™⅛ ╪≢™╕∆⁹™ↄ╠∏≈⌐ ↑╢≤╟™≢⇔╞℮⅛⁹ 

 ₈ ╡ ₉ 

ₒver.1 ⅔x ─ ≤⅔ ≤ ─ ≤ ≢ ⌐כ◦◒♃─ ╡

⌐ ╩╕╦∫≡ ™ ─ כ◦◒♃⅜ 3600 ╩ ™╕⇔√⁹⅔ ─⅔ ↕

╪│ כ◦◒♃₈⌐⅝≥╢╡ │ ≢ ™╕∆⅛╠ ™ↄ╠ ⅎ┌╟™⅛ ≢ ⅎ≡ↄ∞

↕™⁹₉≤ ™╕⇔√⁹ │ ─כ◦◒♃ ╩⅔ ─⅔ ↕╪⌐™ↄ╠ ∆╣┌╟™⅛

ⅎ≡⇔╕™╕⇔√⁹ 

√∞⇔ ⌐כ◦◒♃ ∫√ ─⅔╟∕ ∫√≤↓╤≢ ⅔ ─ │ ╡╕⇔

√⁹™ↄ╠ ∆╣┌╟™⅛╩ ₁ ⅎ≡╖╕⇔╞℮⁹╕√ ∕℮ ⅎ√ ╙ ™≡ↄ∞↕

™⁹ 

ₒver.2 ₈xN ₉│ ─ A ─ B

⅛╠ ₁⌐ ↕╣ ⅛╠ ╩ ∆╢⁹A

B N ─ ≤⌂╡ ⌐≈™≡ ⇔

╩⇔⌂↕™⁹ 

 

 

 

 

 

 

 

 

  

11
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∕─  

 ₈ ≢─ ⇔™ ╩≈ↄ╤℮₉  

↕╪─ ≢│ ─ ⇔™ ╩≈ↄ╤℮≤╖╪⌂≢ ⇔ ∫≡™╕∆⁹↓╣

╕≢─ ⇔ ™≢ ─↓≤╕≢│ ╕╡╕⇔√⁹ 

₈A♅כⱶ ⱶכ♅ B♅כⱶ ⱶכ♅ C

ⱶכ♅ ⅔ ↕╪⅔ ⱶכ♅╪↕ ─ ≢ⱶכ♅─≈3 ℮⁹

3 ╣∙╣⧵⅜ⱶכ♅ ─ ─╟℮⌐ ─ ⌐ ╕╡

∕↓⅛╠ ─ ≢ ╒≥─ ─ ⌐ ™≡№╢Ⱳכ

ꜟ╩ 1 ∏≈ ╡⌐ ⅝ ⌐Ⱳכꜟ╩ ┬⁹√ↄ↕╪

Ⱳכꜟ╩ ⅜ⱶכ♅∞╪ ∟≤⌂╢⁹₉ 

 ⇔ ™│ ⌐ ╪≢™╕∆⅜ Ⱳכꜟ╩ ↄ ╩≥↓⌐∆╣┌╟™⅛⅜ ⌐⌂∫≡

™╕∆⁹Ⱳכꜟ╩ ↄ │≥─╟℮⌐ ╘╣┌╟™─≢⇔╞℮⁹ 

 ₈◒ꜝ☻ ≢─ ─ ╩ ℮ ₉  

√↑⇔ ─ ≢│ ◒ꜝ☻ ≢ ─ ╩ ℮ ⅜ ╦╣╕∆⁹√

↑⇔ ─◒ꜝ☻≢│ ≢ ℮ ─ ╡ ⌐≈™≡╖╪⌂≢ ⅎ ≤⇔≡

♃▬ⱪ≤ ♃▬ⱪ⅜ ╡╕⇔√⁹ 

∕╣∙╣─♃▬ⱪ─ ╩ 20 ∏≈ ┌⇔√ ╩╕≤╘√╙─⅜ ─◓ꜝⱨ≢

∆⁹√↑⇔ ≡⇔≥כ♄כꜞ─☻ꜝ◒│ ↓─ ⌐ ≠™≡≥∟╠─♃▬ⱪ─ ╩

℮⅛ ╘⌂ↄ≡│⌂╡╕∑╪⁹ 

 

(1)  √↑⇔ │≥∟╠─♃▬ⱪ─ ╩ ┬═⅝≢⇔╞℮⅛⁹ 

(2)  ╦╣√ ≢ ⇔√ ─ ⅜ 15m80cm∞∫√≤∆╢≤≥∟╠─♃

▬ⱪ─ ╩ ┬═⅝≢⇔╞℮⅛⁹ 

 ₈M◘▬☼─◖כⱥכ│™ↄ╠⌐∆╢ ₉  

№╢ ≢ ↓╪≥ M◘▬☼ 350mL ─ ╩ ∆↓≤⌐⇔╕⇔√⁹ ╕≢ ∫≡™√ S

0 

2 

4 
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◘▬☼ 240mL │ 300 ╖ ≢∆⁹ כⱥכ◖ Ⱶꜟ◒

⌂≥─ │ ─ 30 ⌐№√╡╕∆⁹∕╣ │╙℮↑⌐

⌂╡╕∆⁹ 

 №⌂√⅜ ∞≤⇔√╠ M◘▬☼─◖כⱥכ─ ╩ ⌐⇔╕∆⅛⁹ 

 ₈≥─ ⅝↕─◘fi♄ꜟ╩ ∆╢ ₉  

↓╣⅛╠ ⌐ ↑≡ⱦכ♅◘fi♄ꜟ╩

1000 ⇔╕∆⁹ ≈─◘▬☼─◘fi

♄ꜟ╩ ╡╕∆⅜ ≥╣∞↑ ∆╣┌╟™

⅛⅜╦⅛╡╕∑╪⁹≢⅝╢∞↑ ╣ ╡╛

⅜⌂™╟℮⌐ ∆╢√╘⌐│≥─◘▬☼

─╙─╩≥╣∞↑ ∆╣┌╟™≢⇔╞℮⅛⁹ 

 

 

 

 

 ₈♪ꜝ♇◓☻♩▪─ ₉♪כ◌  

─ ⅛╠ ™≡ 5 ─ ⌐ ╡№⅜כꜛ☺▬▪ │∕↓≢╟ↄ ™ ╩⇔≡™

╕∆⁹   

 ≤↓╤⅜↓─ 6 ⌐ ≢ 30 ─ ⌐ ⇔ↄ  

ꜘ☻⸗♩⅜ ⇔╕⇔√ 1 ⁹2 ─♪ꜝ♇◓☻ 

♩▪│ 8 ⌐ ↑√ ╡≢  ╩♪כ◌

╡╕⇔√⁹ ↄ╪─≤↓╤⌐╙ 2≤ 3─ 2  

─ ⅜♪כ◌⅝ ↕╣≡⅝╕⇔√⁹ 

│כꜛ☺▬▪ ⅛╠ ™⇔ ↓╣╕≢∆═≡∕↓≢

™ ╩⇔≡™√─≢ ↄ╪│ ⅛℮╟⇔⌐כꜛ☺▬▪

⌂≤ ™╕⇔√⅜ ꜘ☻⸗♩─ ╙♪כ◌ ⌐   

ⅎ╕⇔√⁹ ⅛╠ ⇔ ™↑╣≥ ╡╟כꜛ☺▬▪

ↄ⌂╢⌂╠ ∫≡╙™™⌂≤╙ ™╕⇔√⁹ 

(1) ↄ╪│ ≥∟╠─⅔ ≢ ™ ╩⇔√ ⅜ ≢⇔╞℮⅛⁹♅ꜝ◦╩ ⌂⅜╠ ⅎ≡ↄ∞

↕™⁹ 

  ꜘ☻⸗♩ 

1 25 26 20 51 24 76 20
2 24 27 26 52 26 77 26
3 21.5 28 23.5 53 27.5 78 23.5
4 27 29 24 54 22 79 23
5 23.5 30 25.5 55 25 80 26
6 26 31 25.5 56 25 81 27
7 23 32 24 57 25 82 22
8 22.5 33 22.5 58 24 83 25
9 25.5 34 27 59 26.5 84 23.5
10 23 35 26.5 60 21.5 85 25.5
11 23.5 36 18.5 61 24 86 24.5
12 24 37 21.5 62 20 87 23.5
13 24.5 38 24.5 63 24 88 27
14 24 39 26.5 64 23.5 89 25
15 24.5 40 23 65 27 90 17.5
16 22 41 23 66 27 91 23.5
17 25 42 22.5 67 24.5 92 18
18 26.5 43 23.5 68 23.5 93 25.5
19 27 44 27 69 23.5 94 23.5
20 30 45 20 70 27 95 22.5
21 25 46 22.5 71 22 96 23.5
22 25 47 23.5 72 22 97 21
23 24 48 25.5 73 23.5 98 23.5
24 24 49 24 74 23.5 99 27
25 25 50 23 75 24 100 21

─  כꜛ☺▬▪  
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(2) ₈ ꜘ☻⸗♩₉⌐ ⇔≡₈ ▪

│≢₉כꜛ☺▬ ╩ ™

≡ ─ ╩♪כ◌ ⇔ↄ

╡ ⅎ╢↓≤⌐⇔╕⇔√⁹≥─╟

℮⌐ ╡ ⅎ╣┌ ⅔ ⅜₈

⌐₉כꜛ☺▬▪ ≡ↄ╣╢╟℮⌐

⌂╢≢⇔╞℮⅛⁹ ╩

™≡ ╩ ⅎ≡ↄ∞↕™⁹ 

 

 

 

5.3 ─╕≤╘ 

5.1⌐ →√ ≈─  

a. ≥╙√∟─ ₁⌂ ⅜ ↕╣╢ 

b. ≥╙⅜ ™⌐ ⅎ╩ ⅎ ∫√╡ ⇔√╡⇔⌂⅜╠ ∆╢ ╩ ∂╢ 

c. ⌂▪ⱪ꜡כ♅⅜ ≢  ╢№≢♪ⱪfi◄fiכ○

╩ √∆ ╩ ⇔√ 5.2⌐ ⇔√╟℮⌐ ⅔⅔╗⌡₈ ╛ ╩ ↑╢ ₉₈

⌂ ╩ ⅎ╢ ₉⌐ ∆╢↓≤⅜≢⅝√⁹↓─ │ ⇔√ ≢ ⇔√ ≢№╢

⅜ ─ ─ ≢ ≢≥─╟℮⌂ ╩ ℮≤╟™⅛╩ ⅎ√↓≤⅜

↕╣√≤╙ ⅎ╢⁹∆⌂╦∟ ╛ ⅜ ה ╩ ∫≡ ⇔╟℮≤∆╢ №

╢™│ ≢⅝╢ ⌐│ ₈ ╛ ╩ ↑╢ ₉╛₈ ⌂ ╩ ⅎ╢ ₉⅜ ™

≤ ⅎ╟℮⁹⇔√⅜∫≡ ↓─╟℮⌂ ╩ ∆↓≤│ √⌂ ╩ ∆╢ ─ ⌐⌂╢

≤ ⅎ╢⁹ 

╙℮└≤≈─ │ ↓╣╠─ │ ≥╙≤ ≤─₈ ₉╩ ↑┌ ≥─ ≢

╙ ℮↓≤⅜ ≢№╢≤™℮ ≢№╢⁹↓─↓≤⅛╠│ ─ │ ⅎ∏⌐ ╩

─ ≥╙⌐ ™╙─⌐ ⅎ╢≤™℮ ≢ √⌂ ⅜ ≢⅝╢↓≤⅜ ↕╣╢⁹5.2

─ ─™ↄ≈⅛│ ⌐ ∕─╟℮⌐⇔≡ ↕╣√╙─≢№╢⁹ 

─ ╩ ╢ │ ₈ ╛ ╩ ↑╢ ₉₈ ⌂ ╩ ⅎ╢ ₉⌐

↕╣╢╙─≢│⌂™⁹ ─ ⌐ ∆╢ ╩ ∆╢↓≤⅜ ─ ≤⇔≡ ↕╣≡™

╢⁹ 

≢│ ⇔√ ╩ ™√ ⌐≈™≡ ⇔ ≥╙─ ─ ╩╙≤⌐ ↓╣

╠─ ─ ⌐≈™≡╙ ∆╢↓≤⌐∆╢⁹ 

  

2 ꜘ☻⸗♩     3 כꜛ☺▬▪  

 

↓∟╠─ ⌐⌂╡╕∆ 
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 ╩ ∆╢  

 

 2 ⌐ ⇔√₈ ⌐ ∆╢ ╖₉⌐ ≠™≡ 5 ⌐ ⇔√ ╩

™≡ ╩ ∫√⁹ 4 5 1 ⌐≈™≡ ∕╣∙╣─

─ ╩ ∆≤≤╙⌐ ╠╣√ ≤ ╩ ═╢⁹╕√ ─ ⌐│ ₈

─ ₉─ ™≤™℮ ⅛╠ ╩ ⅎ╢⁹ 

 

 

6.1 ─  

 ≢│ ₈ ─ ₉╩ ≢ ∆╢√╘⌐ ↕╕↨╕⌂ ⅛╠

╩ ⅎ√⁹₈ ⱪ꜡☿☻─ ╖₉⌂≥─ ─ ╛ ה ─ ⌐≈™≡─

⌂≥⌐≈™≡│ ─ ≢ ⇔√ ╡≢№╢⅜ ≢│ ⌐ ↑√

ⱷfiⱣכ─ ╡ ╖⌐≈™≡ ⌐╕≤╘≡⅔ↄ⁹ 

 √∟│ ⌐⅔↑╢ ⌐≈™≡ ∆╢⌐№√╡ │ ▬◑ꜞ☻─

ₐBowland Maths. ₑ╩ ⌐⇔ ⱪ꜡☿☻─ ⌐ ⅎ ─Ⱪꜞ♇◒₉כꜟ₈

⌐≈™≡ ⇔√⁹∕↓≢│ ▬◑ꜞ☻─♫◦ꜛ♫ꜟ◌ꜞ◐ꜙꜝⱶ⌐ ≠⅝ ₈ ₉₈ ₉₈

≤ ₉₈◖Ⱶꜙ♬◔כ◦ꜛfi≤ ╡ ╡₉⅜ ⌐⌂∫≡⅔╡ ⱪ꜡☿☻─ ⌐

⌐⌂╢≤ ⅎ√⁹╕√ │Ⱪꜞ♇◒₉כꜟ₈ ₈Ɽⱨ◊כⱴfi☻ ₉≢ ↕╣≡™╢

─ ≢╙ ↕╣≡⅔╡ ⌐ ↑≡│₈Ɽⱨ◊כⱴfi☻ ₉⌐╙ ⇔√⁹ 

 ↓─╟℮⌂ ─ ⅛╠ ╩ ≡ ה ╩ ≤∆╢ ≤ ⇔≡

─ ⌐ ↑≡ ⱷfiⱣכ ≢ ⌐≈™≡─ ⅜⌂↕╣≡™∫√⁹ ↓↓≢

↕╣√ │ 5 ≢ ⇔√ ╡≢№╢⅜ ↓╣╠─ ╩ ⇔≡ ⱷfiⱣכ─

⅜⌂↕╣╢↓≤⌐⌂∫√⁹ ⅎ┌ ⌐⅔↑╢₈ ─ ₉│ ∕─╙──

ↄ⌂│≢♃כ♦╛ ⱨ▫◒◦ꜛfi╩ ╗↓≤⌐⇔√⁹∕╣│₈ ₉─ ⌐∆╢↓≤

∆⌂╦∟ ≥╙√∟─ ₁⌂ ⅜ ↕╣ ╢ ╩ ∆╢↓≤╩ ⇔√⅛╠≢№╢⁹ 

↓─╟℮⌂ ⅛╠│ ─ ⌐ √∫≡│ ↓╣╕≢ ה ─ ≤⇔≡│₈ⱡ

▬☼₉≤⇔≡ ↕╣≡⅝√ ⌐╙ ╩ ≡╢↓≤⅜ ≢№╢≤™∫√↓≤⅜ ↕╣√⁹

╕√ ≥─╟℮⌂₈ ₉≢ ↕∑╢─⅛╙ ↕╣√⁹ ⅎ┌ ∕─ ─ ⅜ ─

√╘⌐⌂↕╣╢─⅛ ─√╘⌐⌂↕╣╢─⅛ №╢™│ ─ ≤⇔≡⌂↕╣╢─⅛ ╕

√ ╩ ∆╢ ≤⇔≡ ⅛╠─ ⅛ ∕╣≤╙ ─ ⌂╢ ─ ⅛╠

─ ⅛ ≤™∫√↓≤≢№╢⁹ 

↕╠⌐ ₈ ─ ₉≢│ ╩ ⇔≡↓╣╩ ⇔≡™ↄ ⅜ ≢№╢

⅜ ≢│ ↓─ │ ⌐ ℮─⅛ №╢™│ ₈ ╡ →₉╩⇔≡ ≤⇔≡─

╩∆╢─⅛⁹↓─ ╙ ⅝⌂ ≤⌂∫√⁹  

─ ≤⌂╢₈ ⱪ꜡☿☻─ ╖₉⌐│ ─

╩ ≡ ↓─╟℮⌂ ╩ ⌐ ╣√ ⅛╠╙ ⅜ ⅎ╠╣√─≢№╢⁹ 
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 ≢│ ─ 10─ ╩ ∆⁹ 

6.2 ₈ ┼─ ⅝ ╩ ⅎ╟℮₉₡ ₢  

6.3 ₈ ≡₉₡ ₢  

6.4 ₈ ╡ ┘─ ╩ ╓℮₉₡ ₢  

6.5 ₈ ─ ╩ ⅎ╟℮₉₡ ₢  

6.6 ₈ ╩ ╠∕℮₉₡ ₢  

6.7 ₈ ─ ₉₡ ₢  

6.8 ₈Ᵽ☻◔♇♩Ⱳכꜟ─ ╩ ╓℮₉₡ ₢  

6.9 ₈ ╩♩כꜟ─ ⇔╟℮₉₡ ₢  

6.10 ₈≥∟╠─♪ꜝ♇◓☻♩▪⅜ ⅛⌂₉₡ ₢  

6.11 ₈ⱳ◌ꜞ►☻╩ ⇔╟℮₉≤₈ ╡ ┘─ ╩ ╓℮₉₡ ₢ 16  

↓╣╠─ ─ ≢│ ₈ ⱪ꜡☿☻₉⌐≈™≡ ↕╣≡™╢⁹∕╣╠╩

∆╢≤ Ɑכ☺─ 6-1─ ╡≢№╢⁹  

₈A ⱪ꜡☿☻ ₉≢│ ₈A1 ₉⌐∆═≡─ ⅜ ⇔√⁹⌂⅔ 1≢│ ⌐

∆╢╙─⌐≈™≡ủ╩ ⇔≡™╢⁹ 

₈B ─ ₉≢│ ↄ⅜₈B1 ₉₈B-4 ₉≢№╢⅜ ↓╣│ ⌐

╕╢╙─≢│⌂ↄ ─ ⅎ ⌐╟∫≡│ ─ ≤ ⇔ ∫≡™╢≤

ⅎ╠╣╢⁹₈C ₉⌐≈™≡╙ ⌐ ─ ⌐ ∆╢≤ ⅎ╠╣╢⁹ 

 ₈D ₉⌐≈™≡│ ─ ≢│ ⇔⌂™ ≢№∫≡╙ ⌐⅔↑

╢ ה ─ ⌐╟∫≡ ─ ⌐⅔™≡ ∆╢ ⅜ ⅎ√ ╙№∫√⁹ ⅎ

┌ ₈D-3 ה ₉≢│ ⌐⅔™≡ ה ⅜ ─ ⅎ╩ ─ ─

╩ ⅎ≡ ╩ ↕∑╢√╘─ ╩ ≡ ∕℮≤∆╢ ⅜ ↄ ╠╣√↓≤╙№╡ ╒≤

╪≥─ ⅜ ∆╢⌐ ∫√⁹ 

≢│ ⌐ ─ ╩╕≤╘≡⅔↓℮⁹⌂⅔ ─₈ ╡ ┘₉⌐≈™≡

│ ≤ ∆╢ ≢№╢↓≤⅛╠ ≢│ ⌐⅔↑╢ 6.4 ⌐ ╘≡ ═

╢↓≤⌐∆╢⁹ 

┼─ ⅝ ╩ ⅎ╟℮₡ ₢ 6.2  

↓─ │ ₈ ⌐ ⇔≡ ⌂╡─ ╩╙∫≡ ⇔ ⅎ╠╣√ ╩ ∆╢₉↓

≤╩ ≤⇔≡™╢⁹ 

─ ╕≢─ ⅝ ─ⱪꜝfi╩ ≥╙─ ⌐№╢ ─ ─ ⅛╠ ↕∑

╢⅜ 3 ─√╘⌐ ╕≢─ ⅝ ─ⱪꜝfi╩ ≡╢≤™℮  

                                                   
16 ─ ⱷfiⱣכ⌐⅔↑╢ ≤│ ⌐ ─ ─↔ ╩

≡ ≢ ™√ 2≈─ ₈ⱳ◌ꜞ►☻─ ₈ה₉ ╡ ┘₉ ─ ╩ ≢

⇔≡™√∞™√⁹ 
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6- 1 ⌐⅔↑╢ ⱪ꜡☿☻ 

        

♃▬♩ꜟ 
6.2 

 

6.3 

≡ 

6.4/

11 

╡

┘ 

6.5 

 

6.6 

 

6.7 

─

 

6.8 

Ᵽ
☻
◔
♇
♩ 

6.9 

 

6.10 

♪ꜝ

♇◓

☻♩

▪ 

6.11 

ⱳ
◌
ꜞ
►
☻ 

 
  

 

        

A ⱪ꜡☿☻            

A-1  ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ 

A-2  ủ  ủ  ủ ủ  ủ ủ  

A-3 ה  ủ  ủ ủ ủ ủ ủ ủ ủ  

A-4 ה  ủ  ủ ủ ủ ủ  ủ ủ  

A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi ủ  ủ ủ ủ ủ ủ ủ ủ ủ 

A-6 ה  ủ  ủ ủ ủ ủ ủ ủ ủ ủ 

B ─            

B-1  ủ ủ ủ ủ ủ ủ ủ ủ ủ ủ 

B-2         ủ   

B-3          ủ  

B-4     ủ ủ ủ ủ ủ    

C            

C-1 ◦Ⱶꜙ꜠כ◦ꜛfi ủ   ủ ủ  ủ ủ ủ  

C-2 ה   ủ ủ   ủ ủ   ủ 

C-3       ủ ủ   ủ 

C-4 ה    ủ ủ ủ   ủ   

D            

D-1 ה ה  ủ ủ  ủ ủ ủ ủ   ủ 

D-2 ה ה  ủ   ủ ủ ủ ủ  ủ  

D-3 ה   ủ  ủ ủ ủ ủ ủ ủ ủ ủ 

D-4 ה ה    ủ  ủ      

D-5 ה    ủ  ủ   ủ   

D-6 ה    ủ     ủ   

⌐ ⅜№╢⁹↓↓⌐│ ≢№╢ 4 ╩ ≤∆╢ ≢ ⅎ↕∑╢≤ ─

╛ ⌐⅔™≡ ─ ⌂≥⅜ ⇔ ─ ⅎ ⌐ ⇔≡ ⅎ─ ⅜⌂↕╣

⌂™≢№╤℮≤™℮ ─ ™⅜ ╣≡™╢⁹ √∟⅜ ∆ ─ ≢│ ↓─

╟℮⌂ ─ ⅜ ≢№╢≤ ⅎ≡™╢⁹ 
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 ╕√ ⅜ ⇔√ⱪꜝfi⌐₈◐ꜗ♇♅ⱨ꜠₉☼כ╩ ↑≡ ╩≈ↄ╢≤™℮↓≤╙

─ ─ ≈≢№╢⁹ ─ ⅎ─╟™ ╩ ⌐ ↕∑╢ ≢ ⅜∕─ⱪꜝfi─Γ

╡Δ⌂─⅛╩₈◐ꜗ♇♅ⱨ꜠₉☼כ╩ ™≡ ∆╢↓≤⌐⌂╢⁹ 

 ⱪ꜡☿☻ │ A-1 A-6 ─∆═≡⌐ ∆╢⁹╕√ ≢│ C-1 ◦Ⱶꜙ꜠כ◦ꜛ

fi ≢│ D-1 ה ה D-2 ה ה D-3

ה ⌐ ∆╢⁹ 

 ╕√ │ ─ ─ ⌐≈™≡ ↄ─ │ⱪ꜡☿☻ ─ 1

≢№╢≤ ⅎ≡™╢⁹ ₁─ ≢│ ⅎ─ ╛ ╩ ⅎ≡ ╩ ∆╢↓≤⅜

╒≤╪≥≢№╢↓≤⅜∕─ ≢№╢≤ ⅎ≡™╢⅜ ≤ ─ │ ╘≡ ≢№╡

╕√ ⅜ ⌐ ⇔ ≤ ∆╢ ⌂ ⅜ ↕╣≡™╢↓≤⅛╠

2 ─ ↕╠⌐│ 3 ┼≤ ∆╢ ─ ⅜ ≢⅝√⁹ 

─ ≢│ │ ─ ™⅜ ╠╣√╙── √⌂ ⅎ┌ ⌐ ∆╢

─ ╩ ╘╢ ╛ ─ ⌐ ╠⇔≡ ⌐ ╩ ↑⌂↑╣┌⌂╠⌂™⅛ ⅎ

┌ Ᵽ☻─ ⅜ ↕╣≡™∫√⁹↓╣│ ╙ ⇔≡™╢╟℮⌐ 1 ⅛╠

2 ┼─ ≢№╢≤ ⅎ╠╣╢⁹↓─╟℮⌂ ╩ ⇔≡ ⅜ ↕╣≡™ↄ↓≤⌐

⌂╢⁹ 

∕─ ⱪꜝfi─ ≤ ─ ⌐ ∫≡™ↄ⅜Γ ╡Δ─ ╩ ⌐ ∆╢↓≤╛

─ⱪꜝfi╩ ∞∟─ ≤ ⇔≡ ∆╢≤™∫√ ╕≢⌐│ ╠⌂⅛∫√ ╙№∫√

⅜ ≤─ ─ ⅛╠ ─ ╩ ╕ⅎ⌂⅜╠ ∞∟─ ⅎ ⌐ ╩ ↑≡

╩ ∆╢ ─ ⅜ ⌐ ≢⅝√≤ ⅎ╠╣╢⁹ 

≡₡ ₢ 6.3  

 ↓─ ╩ ™√ │ ⌐╙ ↕╣≡™╢╙─≢ ↓╣

╕≢⌐╙↕╕↨╕ ⅛╠─ ⅜⌂↕╣≡™╢╙─≢№╢⁹ │ ─▬ⱬfi♩≤

⇔≡₈ ╩ⱶ₉כ◕≡ ℮≤™℮ ⌐⅔™≡ ↓╣⌐ ⇔√ 1 ─ ─ ╩≥─╟

℮⌐ ∆╢⅛≤™℮↓≤╩ ⅎ╢ ≢№╢⁹ 

 №╢ ─₈ ─ⱶ₉כ◕≡ ⅜ ↕╣≡™╢⅜ 2 ≤ 1 ─ ─╙

─╩ 2 ≤╖⌂∆─⅛ 1 ≤╖⌂∆─⅛ ╕√ ⅜ 4 ╟╡ ─ 1

─ ≢№╢≤™℮ ╙ ⅜ ∆╢₈ ה ─ ₉╛₈ ™╛╡─ ₉

⌐ ⇔≡™╢⁹ 

 ⱪ꜡☿☻ │ A-1 ─ │ B-1 │ C-2 ה

│ D-1 ה ה ⅜ ⇔ ─ ⌐ ═≡ ∆╢

⅜ ⌂™↓≤⅜ ≤⇔≡ →╠╣╢⁹↓╣│ ↓─ ⅜ ≢ ⇔√ ─

╖⌐ ≡│╘√ ╘≡ ⌂ ⌐⌂∫≡™╢⅛╠≢№╢≤ ⅎ╠╣╢⁹√∞⇔

─ ≢│ ⅜ ⇔√ ≢╙ ─ ─ ─ ⅛╠ A-6

ה ⌐⅔™≡ 3 ⌐ ≠™√ ⅜™√↓≤⅜ ↕╣≡™╢⁹╕√ ◖Ⱶ

─≤⌂fiꜛ◦כ◔♬ꜙ ⌐╟∫≡ ╩ ╕∫√ ─ ╙ ↕╣≡™╢⁹ 

╡ ┘─ ╩ ╓℮₡ ₢ 6.4 6.11  

 ↓─ │ ─ ─ ⅛╠ ⅎ╠╣√ ╩ ⌐⇔≡ ─ ≈╩ ₁⌂
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⅛╠ ↕∑╢╙─≢№╢⁹╕√ ↓─ │ ─ ⅜ ─ ⌐╙⌂∫

≡™╢⁹ 

 ↓─ ≢│₈√⅛⇔(A)₉₈√↑╢(B)₉₈√↑⇔(C)₉₈√⅛└╤(D)₉ ─ ─ 4 ⅛

╠ 1 ╩ ┬─≢ ╩ ∆╢ │⌂™⅜ 4 ─ ╡ ┘─ 5 ─ ╩ ⇔≡™

╢↓≤⅛╠ 1 ╩ ┬ ─ ⅎ ╛ │ ╘≡ ≢№╡ ≢№╢⁹  

ⱪ꜡☿☻ │ A-1 A-6─∆═≡⌐ ⇔ ⌐ A-4 A-6⅜ ≢№╢⁹ 

⌐℮╟─≤╩♃כ♦  ╖ ╢⅛ ⱨ□₉×₈─ꜟכ╩≥─╟℮⌐ ∆╢⅛ ╕√ ◖Ⱶꜙ♬

─fiꜛ◦כ◔ ⌐╟∫≡ ≢│ ⅎ≈⅛⌂™ ─ ╩ ╡ ─ ⅎ ╩ ⇔

↕∑╢↓≤⅜ ≤⌂╢⁹↓↓≢│ ⌐⅔↑╢ C-2 ה ≤™∫√ ⅎ

╙ ↕╣╢─≢│⌂™⅛≤ ↕╣╢⁹↕╠⌐ №╠╝╢ ─ ≢ ↕╕↨╕⌂

⅜ ∆╢≢№╤℮↓≤⅜ ≢⅝╢⁹ ⅎ┌ D-3 ה D-4 ה

ה ⌂≥≢№╢⁹∕⇔≡↓─ ≢│ D-6 ה ⌐╕≢ ⅜╢ ⅜№

╢⁹ ⅛╠ 1 ≈╩ ∆╢⌐│ ₁─ ≢╙ ↕╕↨╕⌂ ⅜ ╡ ╣╢↓≤⌐

⌂╢≤ ╦╣╢⅜ ↓↓⌐│ ╙ ∆╢ ╩ ⌐∆╢↓≤⅜ ╘╠╣╢↓≤⌐⌂╢⁹ 

 ─ ≢│ ₈ ─╟™ ₉≤₈ ─ ⌂™ ₉≤─ ⅜ ↕╣√⅜ ₈

─╟™ ₉≢│ ╡ ─ ⅎ ⅜ ╩ ╘√⁹⇔⅛⇔ ₈×₉ ⱨ□כꜟ ─ ≢

⅜ ⅛╣ ₈ⱨ□כꜟ│ 0 ⅛ ₉≤™℮↓≤─ ⌐ ↄ─ ⅜ ≡╠╣√⁹↓─╟℮⌂

≢│ ─ ⅎ╛ ™╩ ≥╙─Γ↓≤┌Δ≢ ⌐ ↕∑╢↓≤⅜ ≢№╡

│ ↓─ ╩ ⌐ ⅎ≡ ╩ ╘≡™√⁹↓─╟℮⌂ ╣⅛╠ ╙ ⇔≡™╢

╟℮⌐ ╩ 5 ≤⇔√ │₈ ╙ ╘√ ─ ₉≢№╡ ╩ ⱨ□כꜟ

≤⇔√ │₈ ╪∞ ⌐ ╢ ─ ₉≤™∫√ ⌂╡─ ╩ ⇔≡™∫√≤

ⅎ╢↓≤⅜≢⅝╢⁹₈ ─ ⌂™ ₉≢│ ₈ ₉╩ ╘≡ ─ ⌐⇔√

╙⅔╡ ⌂ ─ ≢ ≥╙─ ⅜ ⌐ ⅜∫≡™╢↓≤⅜ ╘╠╣√⁹ 

 ⌂⅔ ─ ≢│ ⌂ ⌐ꜟכꜟ─ ╡ ╡ 5 ─♃כ♦─ ─│∂╘─ 3

⌐─╖ ∆╢⌂≥ ⌐│ ╠╣⌂™ ⅛╠─ ⅜⌂↕╣√⁹╕√ ⌐

∆╢ ⅛╠│ ≤ ⌐⅔↑╢ ─ ─ ╩ ╠─ ⅛╠ ═ ⅛╠─

╩ ╘╟℮≤∆╢ ╙ ╠╣√⁹ 

─ ╩ ⅎ╟℮₡ ₢ 6.5  

 ↓─ ≢│ ─ │ ⅜ ⇔√₈╕⌂╓℮ ₉─♁ⱨ♩╩ ∆

╢↓≤⅜ ↕╣≡™√⅜ ─ ╩ ─ ─ ⌐ ╘╢↓≤⌐╟∫≡ ≥╙─

─╙≤≢ ⌂ ⅜ ↕╣╢─≢│⌂™⅛≤─ ─ ≢ ⅜ ⌐ ↕╣

√╙─≢№╢⁹ 

╕√ ↓℮⇔√ ╩ ≡ ─ ╩ ─ ─ ≢ ≤⇔≡╕

≤╘╢≤™℮ ╩ ⇔√↓≤≢ ╩ ⌐∆╢ ╩ ╘√↓≤⌐╙ ─ ⅜

№╢⁹ 

ⱪ꜡☿☻ │ A-1 A-3 ה A-4 ה A-5

◖Ⱶꜙ♬◔כ◦ꜛfi A-6 ה ⅜ ∆╢⁹╕√ ≢│ C-1

◦Ⱶꜙ꜠כ◦ꜛfi C-4 ה ⅜ ≢│ D-1 ה ה

D-2 ה ה D-3 ה ⅜ ∆╢⁹ 



 

93 

 

 ╕√ │ ≢ ⱪ꜡☿☻ ─ ⌐ ⅜№╢≤ ⅎ≡™√⅜ ─ ─⅔

™≡│ │₈ ─ ─ ↄ₉≤⅛₈ ┘ ─ ↄ₉≤™∫√ ─ ≢─ ⅎ⅜

↕╣√╙── ₈ ₉⌐ ∆╢ ⅜ ↕╣≡⅛╠│ ₈ ─ ╕╢ ₉≤™∫√

⌐╙ ⇔√ ⅎ⅜ ↕╣≡™∫√⁹↓↓≢│ ⌐⅔↑╢ ─ ╡ ╛♃כ♦─→

─ ⌂≥ ∆╢ ≢ ╙≡™≈⌐♃כ♦⌂ ⇔ ╦╣≡™╢⁹╕√

╩ ⌐≤∫≡ ─ ≤⇔√↓≤⌐╟╡ ⌐ ⅜ ↕╣≡™╢

╩ ∆╢⌂≥ ╩ ╕ⅎ√ ⅎ╙ ╠╣√⁹ 

 ⌐⅔™≡│ ╩♃כ♦ ⇔≡ ⅎ╢ ╙⅔╡ ≤ ─ ╩ ⇔≡

╩ ™√ ╙™√⁹↓╣│ ⅜ ⇔≡™√╟℮⌐ ─ ⅜ ⌐ ╣√ ≢№

╢≤ ⅎ╠╣╢⁹ 

 ⌂⅔ │ ─ ⌐ ∂ ⅎ─ ╡ⱪ╩≈ↄכꜟ◓╢╟⌐ ≢─ ─

≢ ⅎ╩ ╘ ↓╣╩ ⇔ ↕╠⌐ ≢↓╣╩ ∆╢≤™℮ ≢№╡ ⌐ ⅎ

≤─ ⅎ─ ⅎ─ ⅎ─ ≤™∫√ ╩ ⌐⇔√ ≢№∫

√⁹ 

╩ ╠∕℮₡ ₢ 6.6  

 Bowland Math. ─₈ ╩ ╠∕℮₉╩ ⇔√ ≢№╢⁹ 

 ─ ≢№╢⅜ ₈100,000 ⱳfi♪─ ₉─ ≢ ₈ ⱪꜝfi₉╩ ⌐ ∆

╢≤™℮ ⌐│ ↕⅜№╢⁹↕╠⌐ ≢│ ─ ─ ╩ ∆↓≤⌐╟

∫≡ ─ ─ ╩ ╘≡™╢⁹ 

 ↓─ ≢│ ╘≡ ↄ─♦כ♃⅜ ≢№╢⅜ ─♁ⱨ♩►▼▪╩ 2 1 ≢ ↕

∑╢Ɑ▪ ≤ ≢─ ↕╠⌐ 2 Ɑ▪╩ ╘√ 4 ─ ─≢ⱪכꜟ◓ ≤™∫

√ ─ ╩ ─ ⌐╟∫≡ ⅜ ™ ↑≡™╢ ╙ ─ ≢№╢⁹ 

╕√ ─ ⌐│ ╩fiꜛ◦כ♥ⱪ⌐╟╢ⱪ꜠♀fiכꜟ◓─╣∙╣⧵ ⇔≡ ≤

⌐╟╡ ⅎ ╩ ╡ ╢ ╩ ⇔≡™╢⁹ 

 ⱪ꜡☿☻ │ A-1 A-6─∆═≡⌐ ╕√ ≢│ D-6 ─∆═≡⌐ ⇔

≡™╢⁹↕╠⌐ ≢│ C-1 ◦Ⱶꜙ꜠כ◦ꜛfi C-4 ה ⅜ ↕╣

≡™╢⁹ 

 ─Ɑ▪ ─ ╩ ≡╢ ≢│ ─ ╩ ╘≡Ɽ♁◖fi╩℮╕

ↄ ⇔ ─♃כ♦⌂ ╠ ╩♃כ♦⌂ ╡ ⇔≡™√⅜ ↓↓≢─ ≢│ Ɑ▪∕╣

∙╣⅜ ⇔√ ─ ╛∕─ ⌐ ⅜ ≡╠╣≡™√⁹↓╣│ ⅜ ⇔≡

™╢╟℮⌐ A-2 ה ⌂≥⅜⌂↕╣≡™√↓≤╩ ⇔≡™╢⁹ ⌐ⱪכꜟ◓

╟╢ ≢│ ╩ ╕ⅎ ╩ ⇔√ ─ ∆═⅝ ⌐≈™≡─ ⅜ ╠

╣√⁹↓╣│ A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi ─ ≢№╢≤≤╙⌐ ⌂

⅜ ↕╣√ ≢№╢≤ ⅎ╠╣╢⁹ 

↕╠⌐ ─ ≢│ ⌐ ⇔√ ⱪꜝfi─ ⌐⅔™≡ ∕─ ⅜

↕╣╢↓≤⌐⌂∫√⁹↓↓≢│ ₈ ⅛∫√ ₉₈ ↄ⌂⅛∫√ ₉₈ ₉⌐≈™≡ ↕∑

╢↓≤⌐╟∫≡ ┼≤≈⌂→≡™╢⁹ 

⌂⅔ ↓─╟℮⌂ ≢│ ╩♃כ♦ ⇔ №╢™│ ╠⅛♃כ♦─ ⌐ ⌂

╙─╩ ╡ ∆↓≤⅜ ≢№╢⁹↓↓≢│ Ɽ♁◖fi ╩ ™╢↓≤│ ≢№╢⅜
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─ ≢│ ↓℮⇔√ ≢─ │ ╘≡ ≢№╡ │ ⌐Ɽ♁◖fi╩ ⇔

≡™√⁹↓─╟℮⌂ ╩ ∆═≡─ ⅜ ⌂ ⌐⌂╢↓≤⅜ ╘╠╣╟℮⁹╕√

Ɽ♁◖fi⌐╟╢Ɑ▪ ⌐ ∆╢↓≤⌂ↄ ─ ⌐ ∂≡ Ɑ▪ ⱪכꜟ◓

≤™∫√ ⌂ ╩ ™ ↑╢ ⌐╙ ╩ ↑╢ ⅜№╢⁹ 

─ ₡ ₢ 6.7  

 ⌐ ╗▪ꜟ☺▼ꜞ▪ ꜜꜟ♄fi ♩ꜟ◖─ 3 ⅛ ⌐ ╩ ⌐ ∆╢⌐│≥℮⇔√╠

╟™⅛╩ ⅎ WWRB ─ ⌐ ∆╢≤™℮ Bowland Math. ♃☻☻כ◔─

♦▫ₐ ⌂ ─ ₑ╩ ─ 1 ─ ⌐ ╠⇔≡ ⇔ ⇔√╙─≢

№╢⁹ ≤ ⌐ ⌂ ╩ ╡ ╣√ ≢№╢⁹ 

 ⱪ꜡☿☻ │ A-1 A-6 ─∆═≡⌐ ⇔≡™╢⅜ ∕╣⌐╙ ⇔≡ ↓─ ≢│

⌐⅔↑╢ C-2 ה ∕⇔≡ ─ D-1 ה ה ⌐≈

™≡ ⅜≥─╟℮⌐ ∆╢⅛╙ ™≤↓╤≢№╢⁹ 

 │ Bowland Math. ─₈ ⌂ ─ ₉≢ ↕╣╢ ─

⌂ ─ ⌐♃כ♦─ ⅎ≡ ⌐⅔↑╢ ╙♃כ♦─ ⅎ√⁹∕╣│

─ ⌂ ─√╘⌐ ⌂ ╟╡╙│╢⅛⌐ ↄ─ ╩ ≢ ≤∆╢≤™℮ ╩

╕ⅎ╢↓≤⌐╟╡ ≈ↄ╡ ↕╣╢ ⌐ ⅜ ≡ↄ╢↓≤╩ ⇔√⅛╠≢№╢⁹ 

 │ 3 4 ⱪכꜟ◓─ ─ ─ ╖ ╦∑≢№╢⅜ ⱪכꜟ◓

│ 2 ─ ≤ 3 ─ ⅜ ╕╣╢╟℮⌐ ⌐≈ↄ╠╣√◓ꜟ

⅜≥↓╢№≢ⱪכ ≢№╢⁹ 

 │ ⌐ ╩⅔™≡ ⅎ∞⇔√⁹ ⅎ┌ ₈ ⌐ ⇔≡™╢ │ ─ ╟╡╙

2 ─ ╩ ≤∆╢₉─╙∕─ ≈≢№╢⁹↓─╟℮⌂ │ ─ ⌐≈⌂⅜╡

ⅎ┌ ₈∆═≡⅜ ≢№╢₉≤ ⇔≡₈ 1 ⌐ ⌂ ÷ 1

⌐ ⌂ ÷ ₉≤⇔√ │ ─ ╩ꜜꜟ♄fi≤⇔ ≤ ≤─

│ ⅎ╢ │⌂™ ⅜ ↄ≡╙ ⅜ ™ ╙№╢ ≤─ ⅎ ⌐ ∫√ │ ₈ 1

⌐ ⌂ ÷₡ ₢₉≤⇔ ♩ꜟ◖≤⇔√⁹↓╣╠

│ ⅜ ≤│ ⅎ⌂™╙── ⌂╡─ ╩ ⇔≡ ≈ↄ∫≡™╢ ≢№╢⁹ 

↓╣⌐ ⇔ ₈ ≢ ℮ ₉╩≥℮─╟℮⌐ ≠↑╢─⅛─ ⅜ ≤⌂╢ ≢ ₈

╩ ∆╢ ⅜№╢─⅛₉₈ ∑∏⌐ ∞↑≢ ⅎ╢₉≤─ ╙ ↕╣≡™╢⁹

╙ ╩ √ ⅎ│ ₈ ─ │ ╟╡╙ 2 ─ ╩ ℮≤ ⇔ ₈ 1 ⌐

⌂ ÷₡ ₢₉≤⌂∫√⁹ 

 ⌂⅔ │ ₁─ ⌐ ∆╢ ≢ A-1 ⌐⅔™≡ 2⅛╠ 3

⌐ ⅝ →╠╣√ ⅜ ╘╠╣√⅜ ∕─ ⌐│ ╛ⱪכꜟ◓ ≢─ ─ ⅜

─ ⌐ ┘≈ↄ↓≤╩ ⇔≡™╢⁹ 

Ᵽ☻◔♇♩Ⱳכꜟ─ ╩ ╓℮₡ ₢ 6.8  

 ↓─ │ Ᵽ☻◔♇♩Ⱳכꜟ כꜝꜙ◑꜠─ ╩ ∆╢ ⌐⅔™≡ ─ ≢

╩ ┬≤™℮╙─≢№╢⁹₈ ─ ⌐ ∫≡₉≤™℮↓≤⌐ ⅎ ↓╣╩₈ ⌐ ⇔≡

∆╢₉≤™℮ ⌐∆╢↓≤⌐╟∫≡ ╩ ⌐⇔≡ ∆╢ ╩ ↕∑≡

™╢⁹ 
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╕√ │⌐♃כ♦ Ᵽ☻◔♇♩Ⱳכꜟ─ ⌐ ⅎ ₈ ─ ₉

╩ ⅎ≡™╢↓≤⅜ ≢№╢⁹↕╠⌐ 5 ⌐כꜝꜙ◑꜠─ ⇔ ∆≢⌐ 3 │ ⇔≡™╢

─ ≢ ╡─ 2 ╩ ∆╢≤™℮ │ ─╟╡ ™ ─ ╣≢№╢

≤ ⅎ╠╣╢⁹∆≢⌐ ┌╣≡™╢ 3 ⌐♃כ♦─ ↕∑≡ ∕─ ╩ ↕∑√ ≢

─ ┼≤ ⅎ╩ ↕∑≡™ↄ≤™℮ ≢№╢⁹ 

 ╕√ ╙ ═≡™╢╟℮⌐ ⌐ ⅜ ─ ≢ ─ ╩ ┬↓≤│ ⅎ

╠╣⌂™╙── ○ꜞfiⱧ♇◒⌂≥─ ─ ⌂≥ ⅜ ≢⅝╢ ╘ ╩

⌐⇔≡™ↄ↓≤│ ⅜ ≢│ ⌐╙⌂∫≡™╢⁹↓℮⇔√ ⌐╙ ⇔√

≢№╡ ─ ╩ ⅜ ≢⅝╢ ≢№╢≤ ⅎ╠╣╟℮⁹ 

 ⱪ꜡☿☻ │ A-1 A-3 ה A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi

A-6 ה ⅜ ∆╢⁹╕√ C-1 ◦Ⱶꜙ꜠כ◦ꜛfi C-2 ה

C-3 ⅜ ≢│ D-1 ה ה D-2 ה ה

D-3 ה ⅜ ∆╢⁹   

 ─ ≢│ ─ A B C ╩ ∆╢ ╩ 2⅛ ≤ ⇔≡↓↓⌐

√⌂ ╩ ╘≡ ⅎ╟℮≤∆╢⌂≥ ⌐ ╩ ╘ ⌂ ╩ ⇔≡™√⁹ 

 ─ ₁─ ⅎ⌐ ∆╢≤ ⅎ┌ SW │ ─ ⌐≈™≡ ⇔ SM

│ ─ ⌂™ ╩ ⅛╠ ⇔ ↕╠⌐ SY │∆≢⌐ ┌╣≡™╢ ─

╩ ⇔√ ≢ ╡≤ ─ ≤⌂╢ ╩ ⇔≡™╢⁹ ⌐ ─ ╩≥─╟℮⌐

ⅎ╢⅛│ ₁─ ─ ™⅜ ↕╣╢ ≢№╡ ↓─ ─ ⅜ ↕╣

╢↓≤⌐≈⌂⅜∫√≤ ⅎ╠╣╟℮⁹ 

 ╕√ │ ↓℮⇔√ ─₈ⱪ꜡☿☻ ₉─ ⌐≈™≡ ≤ ─

─ ╩ ⌐ ⌐ ⇔≡™╢⁹ SW╩ ⌐ →╣┌ A-6 ה

⌐⅔™≡ │ 1≢№∫√⅜ SM ╛ SY─ ⅎ╩ ↑ ╣√↓≤⌐

╟╡ 2┼≤ ⇔√≤ ═≡™╢⁹ SW│ ⌐ ─ ⅎ╩ ⅎ╢↓≤│⌂⅛

∫√╙── ╩ ≢⅝╢ ╩ ™∞∕℮≤⇔≡™√ ⅜╦⅛╢⁹ 

 ↓─╟℮⌐ ─ ↄ│ ≤─ ╩ ⇔≡ ⌂ ─ ╩ ╡ ↓╣⌐╟

∫≡ ⌂ ⅜ ™∞↕╣╢↓≤╩ ⇔≡™∫√≤ ⅎ╠ⅎ╢⁹ 

 ⌂⅔ ↓─ ≢ⱪכꜟ◓│≢ ⇔√ ≢ ─ⱪכꜟ◓ 1 ╩ ⇔≡ ─ │ ─

№╢ ⌐ⱪכꜟ◓─ ⇔≡ √⌂ ─ ╩ ↑╢≤™℮ ⅜⌂↕╣≡™╢⁹ 

╩♩כꜟ─ ⇔╟℮₡ ₢ 6.9  

 ↓─ │ ─ י7ִ ╩₈ ₉≢ ╕√ ₈╩♩כꜟ─⧵ ₉≢

⌐ ⅎ╢↓≤⅜ ≢№╡ ₈B ─ ₉≢│ ₈B-1 ₉∞↑≢⌂ↄ ₈B-2

₉⌐╙ ≡│╕╢╙─≢№╢⁹ 

 ₈A ⱪ꜡☿☻ ₉─™ↄ≈⅛⌐≈™≡ ⌂ ⅜⌂↕╣≡™╢↓≤⅛╠

─ ⌐≈™≡─ ╩ ╘╢↓≤⅜≢⅝╢≤ ⅎ╢⁹ 

ⱪ꜡☿☻ ╩ ─ ╣⌐∕∫≡ ╡ ∫≡╖╢≤ ─╟℮⌐⌂╢⁹ 

 A-1 ≢│ ה ⱴ♇ⱪ₉≤₈ꜟכꜙ☺◔☻₈√╣↕ ₉

™∏╣╙ ⅜ ≤⌂╢≤↕╣≡⅔╡ ₈ │⌂™₉₈ ⅛╠ ╕≢╩ 30 ₉≤

─ ─╙≤≢ ⅜⌂↕╣╢⁹ 



 

96 

 

 A-3 ה ≢│ ─ ╩ ⌐ י7ִ ∆═≡╩ ∆╢↓≤⅜ ⅛

⅛≤™℮ 2≈─ ⅜ ↕╣ A-2 ╩ ⇔≡ ≥∟╠⅜ ≢⅝╢⅛─

╩ ∆↓≤⌐⌂╢ ─ 1 ⁹ 

 A-4 ה ≢│ י7ִ ∆═≡╩ ∆╢↓≤│ ≢№╢↓≤╩

≤ ⌐╟╢ ⌐╟∫≡ ⇔≡™ↄ⅜ ↓╣⌐╟∫≡ ─ │ │

∂╘─ ⌐ ╢↓≤⌐⌂╢⁹∕⇔≡ 1 יִ ╩│∏⇔√ ╠⅛≥↓╢ↄ≈╩♩כꜟ √⌂

⅜ ↕╣≡™ↄ⁹ 

 ↓─ ─ ╣│ ⸗♦ꜟ ⱪ꜡☿☻≤╙ ∆╢╙─≢№╢⁹ │ ⸗♦

ꜟ ⌐ ∆╢ ↄ─ ⅜№╢⅜ ↓╣╩ ╕ⅎ√ ≢ ⅜ ─

≢№╢↓≤⅛╠ ─∕╣∙╣─ ╩ ⌐ ╘≡ ⅜ ⇔≡™ↄ↓≤╩ ⇔

√ ⌐⌂∫≡™╢⁹ 

↓↓≢│ ₈D ₉⅜ ∆╢⅜ ⌐ י7ִ ─℮∟─ י1ִ ╩♩כꜟ∆∏│╩

≈ↄ╢ ⌐≈™≡ │ D-3 ה D-5 ה D-6 ה

⅜ ∆╢≤ ⅎ≡™╢⁹ 

 ≢│ ╘╠╣√ 5 ⌐ ≤⅛ 7 יִ ∆═≡╩ ↄ≈╩♩כꜟ╢⅝≢

╡√™≤ ⅎ 30 ≤™℮ ╩ ⇔≡ ╩ ⇔√ ╙™√⁹ │↓╣╩

D-6 ה D-3 ה ⌐ ⇔≡™╢≤ ⅎ≡™╢⁹ 

 ⌂⅔ י1ִ ╢ↄ≈╩♩כꜟ≡⇔∏│╩ ≢│ ╩ ⱪכꜟ◓╠⅛ 5 ⌐⇔≡

⇔ ™╩ ∫≡™╢⅜ ─ ─ ≢─ ⅜╟™─⅛ №╢™│ №ⅎ≡ ⌂

╢ ─≡∫ⱪ╩≈ↄכꜟ◓─ ⅜╟™─⅛⌐≈™≡─ ⅜ ─ ≢№╢≤

⇔≡™╢⁹ 

↓─╟℮⌂ ╩ ╘√ ─ │ ╙ ⇔≡™╢╟℮⌐ ₁─

─ ⌐╙ ∆╢↓≤⅜ ↕╣╢⁹ 

≥∟╠─♪ꜝ♇◓☻♩▪⅜ ⅛⌂₡ ₢ 6.10  

 ─ ≢│ ⱪ꜡☿☻ ⌐ ⅜ ⅛╣╢↓≤⌐╟∫≡ ≢№∫≡

╙ ─ ≢ ⌂╙─⅜ ™≤™∫√↓≤⅜ ⌐⅔™≡ ↕╣≡™√⁹

│ ↓─╟℮⌂ ╩ ╕ⅎ ₈A ⱪ꜡☿☻ ₉₈C ₉₈D ₉╩

⌐⇔⌂⅜╠╙ ⅜ ⌐ ™╢≤ ╦╣╢ ─ ╩ ≤ 1 ≤⇔≡

⇔ ╩ ™ ⇔≡™╢⁹ 

 2≈─♪ꜝ♇◓☻♩▪─ ≡™≈⌐♪כ◌ ₄ 1₅≢│ ─ ⅛╠Γ≥∟╠⅜

⅛Δ╩ ↕∑╢⅜ ₄ 2₅⌐⅔™≡│ ⌐₈ ╩ ™≡ ╩ ⅎ╢₉≤™℮

╩ ⇔≡ ≡™≈⌐♪כ◌ ─ ⅛╠ ↕∑≡™╢⁹ 

 ₄ 1₅≢│ A-1 ╩ ≡ 2≈─ ─♪כ◌ ─ ⅜ ⌐⌂╢⅜ ↓

↓≢│ ─ ╡ A-2 ≤⇔≡ ≤◓ꜝⱨ─ ⅎ ⅜ ↕╣ ⌐

2≈─◓ꜝⱨ─ ─ ⅜⌂↕╣√⁹ 

↓╣╩ ╕ⅎ√₄ 2₅≢│ ⌐ C-1 ◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ⌂ ≢№╢⅜ ─

╩ ↕∑√ ≢ ─ ⌐℮╟─≤╩♪כ◌ ∆╣┌╟™⅛⅜ ↕╣√⁹↓↓≢

│ A.I 650 │ ⅎ∏⌐ ∞↑ ⅎ╢ ╛ Y.M 650 │ ⅎ∏⌐%╩ꜘ☻⸗♩≤

∂ 15%≢╛∫≡╖╢ ≤™∫√ ⅎ⅜ ↕╣ ─ ⅜ ↕╣≡™ↄ⅜ ↓↓⌐│
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─ ╩ ⅎ≡─ ╙ ╕╣≡™╢⁹↕╠⌐ O.T №╕╡ 600 ⌐ ™≤ ≤№╕╡

⅜⌂ↄ≡≈╕╠⌂™⁹ꜘ☻⸗♩─╒℮⅜ 1 ℮∞↑≢∆╪≢⇔╕℮⅛╠≤ ⅜╕√ꜘ☻⸗♩⌐

∫≡⇔╕℮ ⅜№╢ ─╟℮⌐ ─ ╩ ⌐ ╣≡ ⇔≡™╢ ╙™╢⁹ 

╕√ ↔≤⌐ ⅎ╩ ⇔√ ─ ─ ≢│ K.O⅜ ⇔√₈ │ 2013 ≤™

℮↓≤≢ 20.13 ⅝⌐⇔√⁹₉⌐ ⇔≡ ─⅔╙⇔╤↕⌐ ⅎ≡₈a ⅔╘≢≤℮ₑ─

∂⅜ ≡≡╟⅛∫√≢∆⁹₉≤™∫√ ╙№∫√⁹ ─Γ ┘↔↓╤Δ⅜ ⌐⅔

↑╢ ⌐ ↕╣≡™╢↓≤╩ ⌐ ⅎ≡™╢─≢│⌂™⅛≤ ⅎ╢↓≤╙≢⅝╟℮⁹

⌐▬fiⱤ◒♩╩ ⅎ╢ ≢ ↓─╟℮⌂ │ ≢№╡ ╩ ∆╢ ─

─ ╩ ⌐ ╣√ ≤⇔≡ ⅎ╢↓≤⅜≢⅝╢⁹↓╣│ D-6 ה

⌐╙ ∆╢─≢│⌂™⅛≤ ╦╣╢⁹ 

↓─╟℮⌂ ⅎ │ ה ─ ≢│ ↓╣╕≢│╕∫√ↄ ↕╣⌂⅛∫√ ≢№

╢⅜ ≢│ ↓─╟℮⌂ ⌐╙ ⅜ ⅛╣╢↓≤⌐⌂╢⁹ 

10 ₈ⱳ◌ꜞ►☻╩ ⇔╟℮₉₡ ₢ 6.11  

 ↓─ │ ⌐ ™√ ╩ ⇔√╙─≢№╢⁹₈ ⱪ꜡☿☻₉│ ─

≢ ↕╣√╙─≢№╡ ⱪ꜡☿☻ │ A-1 A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi

A-6 ה ⅜ ╕√ ≢│ C-2 ה C-3 ⅜

∕⇔≡ ≢│ D-1 ה ה D-3 ה ⅜ ∆

╢⁹╕√ │ 1 2─ ⅜ ™≤ ⇔√⁹ 

 ╖⌐ ∆╢ ─ 6 ≈─◒ꜝⱩ⌐ ☻ⱳכ♠ ₈ⱳ◌ꜞ►☻₉─ ╩

≥─╟℮⌐ ∆╢⅛≤™℮ │ ─ ─╕╦╡─ ≤⇔≡ ─№╢ ≢

№╢≤ ⅎ╠╣╢⁹ 

 ≢│ ⌐ ∫≡™╢ ─ ⌂≥ ⌐ ↕╣≡™⌂™ ⌐≈™≡─ ⅜

↕╣√⅜ ⅛╠ ≢ ╩ ™≡ ⅎ╢╟℮ ⅜⌂↕╣ ─ │ ⌐│

⌐ ∆╢ ⅜№╢─⅛≤™∫√ ⌂ ┼≤ ∫≡™∫√⁹ 

 ∕⇔≡ S1│ ∂ ─ ╩ ∫≡™╢↓≤╩ ⌐ ⌐ ⇔ S2│

₈ ×1/4× ₉≤™℮ ⅛╠ ⇔≡™√⁹╕√ S3 ≤ S4 ≢│

≤ ≢ ╩ ↑╢⅛≢ ⅜ ⅛╣√⁹ 

 ≢│ ∆╢ ⅜ ↕╣╢↓≤│ ⌂™─≢│⌂™⅛≤ ⇔≡™√⅜ │

─ ╩ ⌐ ⅝ ↓╣╩ ≤─ ─ ≢ ⅎ╩ ╘≡™∫√≤ ⅎ╠╣╢⁹↓↓

≢│ ╩ ≡ ≤™ⅎ╢⅛⅜ ↕╣≡™√╟℮≢№╢⁹ 

 ≤↓╤≢ ─ ↓─ ≢ ≥─╟℮⌂↓≤╩ ╪∞⅛ ⌐≈™≡ ⌐ ═√₈

╡ ┘₉─ ╙ ╘≡ ╡ ∫≡╖╢≤ ╛ ⅎ ⅜ ⌐╟∫≡ ⌂╢↓≤ ─

⌐│ ─ ⅎ ⌐╙ ╩ ↑╢↓≤ ⌐ ⅎ╢↓≤ ₁⅜ →╠╣≡™√⁹╕√

─ ≤⇔≡│ ↓─╟℮⌂ ≢│ ╛ ─ ⅎ ⅜ ≢№╢ ≤™∫√ ⅜

╠╣√⁹ 

 

 ≢│ ↓╣╠─ ─ ╩ ⇔ ∕─ ≢ ≤ ╩ ╠⅛⌐∆╢⁹  
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6.2 ┼─ ⅝ ╩ ⅎ╟℮ 

  

  

 

  

⅛╠ ╕≢─ ⅝ ─ⱪꜝfi╩ ⅎ╢ ≢ ─ ╩

⇔ ⌐ ⇔≡ ╩ ∫√⁹∕─ ╩ⱪ꜡☿☻ ─ ╩ ⌐

⇔√≤↓╤ ⌐ ⇔≡ ⌂╡─ ╩╙∫≡ ⇔ ⅎ╠╣√ ╩

∆╢ ⅜™√↓≤⅜ ↕╣√⁹ ╩╙∫≡ ─ ⅎ─ ╩ ═╢↓

≤ ╕√ ─ ─▪ⱪ꜡כ♅⌐╟╢ ≤ ─ ╩ ⇔≡ ∆╢

↓≤⌐ ∆╢ ⅜ ╠⅛⌐⌂∫√⁹ 

 

6.2.1   ⌐≈™≡ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

↓─ │ ─ ≢№╢ ⅛╠ ─ ≢№╢☻ⱳכ♠☿fi♃

─≢╕כ ⅝ ─ⱪꜝfi╩ ─√╘⌐ ≡╢╙─≢№╢⁹ │ ⌐ ⌐₈ ₉

┼ ∫≡⅔╡ ─ ╩ ⅛∑╢ │ ⌐≤∫≡ ╡ ╖╛∆™ ≢№╢⁹ 

 ⱪꜝfi╩ ∆╢⌐│ ╩ ⇔≡ ─ ╩╙≤⌐ ╩

┬ ⅜№╢⁹╕√ ₈ ⌐ ⅎ╢₉≤™℮ ⌐╟╡ ─ ⌐ⱪꜝfi♩כꜟ√⇔ ℮◐

ꜗ♇♅ⱨ꜠כ☼╩ ↑ ∆╢⁹∕─ ⌐│ ◐ꜗ♇♅ⱨ꜠כ☼≤─ ╩ ∆╢↓≤⌐

⌂╢⁹ 

 

  

 ≢ ─ ⌐ ⅝╕∆⁹ ─ ─ │≥

℮╛∫≡™↑┌╟™⅛╩ ╪≢™╕∆⁹ 
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6.2.2  ⌐ ∆╢ ╖≤─  

ⱪ꜡☿☻  

    A-1                     A-2  

    A-3 ה        A-4 ה  

    A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi   A-6 ה  

─  

    B-1  

 

C-1 ◦Ⱶꜙ꜠כ◦ꜛfi 

 

    D-1 ה ה     D-2 ה ה  

    D-3 ה         

 

6.2.3  ─  

  

 

ⱪ꜡☿☻ ⌐≈™≡│ ─ ─ │ ⌐№╢≤ ⅎ╢⁹ ≢│ ╛

╩ ⅎ≡ ╩∆╢↓≤⅜╒≤╪≥≢ ⅜ ╠─ ╩╙∫≡ ∆╢↓≤

⌐│ ╕≢╒≤╪≥ ╡ ╪≢↓⌂⅛∫√⁹∕─√╘ │∂╘⅛╠ ה ה ─

╩ ↕∑╢↓≤│ ⇔™≤ ⅎ ⌐ ╩ ╠⅛⌐∆╢⁹ 

╕√ ╩ ∆√╘─ ≡≤⇔≡ ─ ⱪכꜟ◓⌐ ≢ ⇔

™ ™─ ⌐▪♪Ᵽ▬☻⇔№℮ ╩ ↑╢⁹ ⌐ ⇔√ⱪꜝfi╩

≢ ™ ◖ⱷfi♩╩ ╡№∫≡ ╩ ⅎ╢⁹ 

─  

[45 ]×2 

 

 

 

─ ≤ⱪꜝfi─  

│∂╘⌐ ⌐ ∫√₈ ₉

⌐ ⇔≡ ↕∑√⁹∕─ ≢

─ ╩ ∆╢√╘─ ╩ ⇔∏

≈ ⇔⌂⅜╠ ─ ╩ ╘√⁹ 

 ─  

₈ │ ⅛ ₉₈

─ │≥↓⅛ ₉₈≥╪⌂ ⅝

⅜№╢─⅛ ₉₈ ⅜ √™⁹₉₈

─╡│≥╣ↄ╠™⅛ ₉ 

₈⅔ │™ↄ╠╕≢ ⅎ╢⅛ ₉₈ √∟─ ⅎ│ ₉≤™℮ ⅜№⅜∫√⁹₈
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√∟─ ⅎ₉≤⇔≡│₈ ⌐ ∫√ ─ ╩╙≤⌐⇔√ ╩ ∆╢₉

≤ ⅎ√⁹∕⇔≡ √∟─ ╩ ╡ ╡₈ ╩ ∆╢ ╩√ↄ↕╪≤

╡√™⁹₉₈ │ ™⅛╠ ↕ ╙ ⁹₉≤ ⅎ ─ ⅎ╢⅔∆∆

╘─ ⅝ ≤⅔∆∆╘─ ╩ ⅎ√⁹ 

≢♩כꜟ─≈  ⅜ ↄ ╩♩כꜟ─   ╖ ╦∑╢  

 

 ╩ ⇔√ⱪꜝfi─  

╩ ⇔√ √⌐Ᵽ☻─ ╩ ⇔√⁹ 

 

⌐ ─╟℮⌂ ⅜ ╠╣√⁹ 

₈ ≈ ╩ ⌂ↄ⇔≡ ⌂╢═ↄ ↄ ↄ ⅝ ⌐⇔√⁹₉₈Ᵽ☻ќⱣ☻∞≤ ⅛⅛╢

⅜ ™─≢ Ᵽ☻≤ ⅜™™⁹₉≤Ᵽ☻╩ ≈ ╩╙∫√™⌂™≤ ⅎ≡ ⅔

∆∆╘─ ≢♩כꜟ─≈≥└₈╩ ⅜ ↄ ₉⅛╠₈ ╩♩כꜟ─ ╖ ╦∑

╢ ₉⌐ ∆╢ ⅜™√⁹ 

 

 

 

ⱪꜝfi─ ≤  

─≢ⱪכꜟ◓ ⇔ ™ ≢ⱪכꜟ◓─ ⇔ ™ ─ⱪꜝfi─₈ ╡₉

⅜ ⅛╡╛∆ↄ⌂╢ ─ ⅝ ╩ ™⌐▪♪Ᵽ▬☻⇔№∫√⁹ 

 ≤  

─ⱪꜝfi─₈ ╡₉╩ ⇔◐ꜗ♇♅ⱨ꜠⁹╢↑≈╩☼כ∕─ ≢ ╖

№™ ∕╣∙╣─ ─╟™≤↓╤╩ ⇔ ↄ⁹ 

₈ ⱪꜝfi₉₈╖╪⌂ ⱪꜝfi₉₈ ─⅔ ↕╪⌐ ╩⅛↑⌂™ⱪꜝfi₉₈

⇔ↄ ⱪꜝfi₉≤™∫√◐ꜗ♇♅ⱨ꜠⁹√∫№⅜☼כ 

 

 

9 00 10 20 30 

9 20 40 

9 00 20 40 

10 00 20 40 
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6.2.4  ─  

₈ ─ ≤ⱪꜝfi─ ₉─ ≢₈ ⌐ ∆╢ ₉⅜ ≤ ∫√╡ ™√╡

⇔√ │ ™√⁹╕√ ⅜Ᵽ☻│ ⌐ ╙ ⌂™≤™℮↓≤⌐

⅛╠ ⅝ ─╟℮⌐ ─ ⅝ ╩ ∫√ⱪꜝfi╩ ≡≡™√⁹ ─Ᵽ☻─ ╟╡

─ ─ ⅜ ↄ ⅜ ∂ ╩≤╢≤ ∟ ⅜⅛⅛╡ ╩♩כꜟ─ ™√

⅜ ⅜ ↄ≡∆╗≤ ⅎ√─∞╤℮⁹ ╩ ─ ≤⇔≡ ⅎ√√╘

⌂╡─ ╩╙∫≡ ╩╟╡ ⇔ↄ ⇔ ╟╡ ⌂ ⌐ ╡√™≤ ⅎ√─∞≤

╦╣╢⁹↓╣│ ─ ⌐ √╢ ∞≤ ⅎ╠╣╢⁹ 

∕─ ₈ ╩ ⇔√ⱪꜝfi─ ₉⌐⅔™≡ ╩ ⇔√↓≤⌐╟╡

⅛╠ √⌐ ⅜ ↕╣√⁹₈ ≈ ╩ ⌂ↄ⇔≡ ⌂╢═ↄ ↄ ↄ ⅝ ⌐⇔√⁹₉

₈Ᵽ☻הⱣ☻∞≤ ⅛⅛╢ ⅜ ™─≢ Ᵽ☻≤ ⅜™™⁹₉≤Ᵽ☻╩ ≈ ╩╙∫√™⌂

™≤ ⅎ≡ ⅔∆∆╘─ ╩ ∆╢ ⅜™√⁹╕√ ♩כ♃☻₈ ╟╡ ⌐ ↄ╟℮⌐

╣≡╙ ⌂╟℮⌐ ⌐ ↄ╟℮⌐⇔√⁹₉₈Ᵽ☻⌐ ⌐ ℮⅛ ⅛╠⌂™─≢ Ᵽ☻

│ ∞↑ ╡ ∕─№≤│ ⅝╩ ∫√ ⅜™™⁹₉≤Ᵽ☻─ │№∫≡╙ ∏⇔╙∕

─ ╡⌐Ᵽ☻⅜ ╢⅛ ⅛╠⌂™─≢ ╟╡ ⌐ ⌐ ℮ ╩ ⅎ╢ ╙™√⁹ 

─ ╩ ↄ ╩ ╣╢ⱪꜝfi╩ ⅎ╢ ╙ ≡⅝√⁹↓╣│ ⌐ √∟⅜ ∫

√ ⌐ ⇔≡ ╩ ™≡⅛╠ ⇔√↓≤╩ ⇔√√╘∞≤ ╦╣╢⁹ ╩ ╣

√↓≤≢ │ ╩╟╡ ─ ─ ≤⇔≡ ⅎ ⅎ ╘√ ⅜ ╠╣√⁹ 

₈ ⱪꜝfi─ ≤ ₉≢─₈ ╡₉≤ⱪꜝfi─ ≤⇔≡│ ≥─ ╙₈ ╡₉

╩ⱪꜝfi≤ ↕∑≡ ⌐ ⇔≡™√≤│ ⅎ⌂™⁹₈ ╡₉╩ ∆╢√╘⌐│ ─ⱪꜝ

fi≤ ⇔√╡ ₈ ╡₉─ ╩ ⇔√╡∆╢ ⅜№╢⅜ ∕╙∕╙ ≡─ ⅝ ╩ ⇔≡

╖√╡ ∕↓╕≢─ ╩╙∫≡ⱪꜝfi╩ ⅎ≡™╢╦↑≢│⌂™─≢ ⌐ ↕∑╢↓≤

│ ⇔⅛∫√≤ ╦╣╢⁹ ≢ ╕√│™ↄ≈⅛─ⱪꜝfi╩ ⇔≡╖≡₈™™⌂₉≤ ∫√

╩ ⇔≡™╢⌐∆⅞⌂™─≢ ≤⇔≡│ ™╙─⅜№∫√⁹╕√ ≤⇔≡

╙ ⅛ↄ ⅝ ╖∆⅞≡ ╩ ⌂™╙─╛ ⌂ ╛ ⅜ ⇔≡™≡ⱪꜝfi≤⇔≡

⌂╙─⅜ ⅛∫√⁹ 

╕√ ⇔ ™≢│ ─₈ ╡₉≤ⱪꜝfi⅜₈ ⇔≡™╢⅛≥℮⅛₉≤™℮ ≢

╟╡╟™ ⌐∆╢√╘─▪♪Ᵽ▬☻╩⇔ ℮≤™℮ ╩⇔√⅜ ↄ─ ⅜ ∞∟─₈

╡₉ ╩ ⇔ ─₈ ╡₉─╟↕╩ ═≡™√⁹ ─ ╩ ≈─ ≤⇔≡ ↕

∑≡™ↄ─≢│⌂ↄ ╖╪⌂─ ─ ⅛╠ ╣√ ≈─ ╩ ╓℮≤∆╢ ⅜ ╠╣√⁹ 

√∞⇔ ─ ⌐│ ─ ⅜ ╠╣√⁹╕√ │ ∞∟≤ ╩

∆╢↓≤≢ ─ ⅜ ↄ⌂∫√≤∆╢ ⅜ ⅛∫√⁹ ≤⇔≡│ ∞∟≤─

╛ ─ⱪꜝfi╩ ∆↓≤╩ ≡ ─ ⌐ ╩╙≡√ ⅜ ╠╣√⁹ 

⇔√ ⌐ ∆╢◖ⱷfi♩⌐│ ◐ꜗ♇♅ⱨ꜠כ☼╩╟™ ≤∆╢◖ⱷfi♩⅜ ↄ ╠

╣√⁹ ⇔ ™≢│ ─₈ ╡₉╟╡ ─₈ ╡₉─ ⅜ ╣≡™╢≤™℮ ⅜ ⅛∫

√⅜ ≤⇔≡│ ─₈ ╡₉≢№╢₈◐ꜗ♇♅ⱨ꜠₉☼כ╩ ╘╢ ⅜ ↄ ╠╣√⁹

⇔⅛⇔ ⱪꜝfi╩ ⌐ ╖ ∫≡™╢⅛ ⌐ ─ ⅎ╩ ⇔√℮ⅎ≢◖ⱷfi♩⇔≡™

╢⅛│ ≢№╢⁹∕╙∕╙◐ꜗ♇♅ⱨ꜠כ☼─ ╩ ⌐ ⇔≡ⱪꜝfi╩ ≢⅝≡™╢

⅜ ⌂⅛∫√─≢ ╖ ╢↓≤╙ ⇔⅛∫√≤ ⅎ╠╣╢⁹ ╩ ╖≤╡ⱪꜝfi⌐ ⇔≡◖



 

102 

 

ⱷfi♩⇔≡™╢≤™℮╟╡│ ─ ╩ ╖ ⱪꜝfi─ ≤⌂╢ ⅎ┌₈ ™₉₈ ⇔™₉

₈ ₉₈ ₉≤™∫√∕╣∙╣─ ╩ ⌐ ╘╢◖ⱷfi♩⅜ ™≤ ∂√⁹ 

 

6.2.5  ≤  

≢│ ╠₈ ─ ₉⌐ ∆╢√╘⌐ ⌂ ╩ ⇔╟℮≤∆╢ ⅜

╠╣√⁹ ⌐≤∫≡ ─№╢ ╩ ∆╢↓≤⌐╟╡₈ ₉╩⇔╟℮≤∆

╢ ⅜ ╕╣√╙─≤ ⅎ╠╣╢⁹ 

↕╠⌐ ⅜ ╠ ╠⅛─ ⌐ ≠™≡ ╩ ∆╢↓≤⅜≢⅝√⁹

╕√ ◐ꜗ♇♅ⱨ꜠כ☼╩≈↑╢↓≤⌐╟╡ ∕─ ⌐№╢ ⌐≈™≡╙ ═╢↓≤⅜≢⅝

√⁹↓─ ⅛╠│₈ ⌐ ∆╢ ╖≤─ ₉≢ ⇔≡™√₈

₉─D- 1 ה ה  D- 2 ה ה D- 3 ה

⅜ ╠╣√⁹ ─ ⅎ≤⇔≡₈ ™₉₈ ⇔™₉₈ ₉₈ ₉≤™℮ ⅜ ≡⅝√↓≤

│ ─ ─ ≈≢№╢⁹⇔⅛⇔ ∕─ ─ ╩ ⌐ ╠⅛⌐∆╢↓≤╕≢│

≢№∫√⁹ 

∞∟≤ ⇔ ∆╢ ─ ≢│₈ ─▪▬♦▫▪⌐ ─▪♪Ᵽ▬☻╩ ↑ ⅎ√

╠ ™™ ⌐⌂∫√⁹₉₈ ⅎ⅜ ⇔ↄ ↑√⁹₉≤ ─ ⅎ⅜ ╕╡ ╩╙∫√ ─

⅜ ⅛∫√⁹⇔⅛⇔ ⇔ ™─ ≢ ╩╙∫≡ ─ ⅎ─ ╩ ═╢↓≤ ╕√

─ ─▪ⱪ꜡כ♅⌐╟╢ ≤ ─ ╩ ⇔≡ ∆╢↓≤⌐ ⇔≡ ≡

╩ ∂╢ ⅜№∫√⁹≈╕╡ ╩ ╠⅛⌐⇔ ⅜ ™─ⱪꜝfi⌐ ⌂ ╩∆╢↓

≤⌐≈™≡ ⅜ ∫√⁹ 

≢⌡╠™≤⇔≡™√₈ ⌐ ⇔≡ ⌂╡─ ╩╙∫≡ ⇔ ⅎ╠╣√

╩ ∆╢₉≤™℮ │ ∕╣∙╣⅜ ≢⅝√≤ ∂╢⁹⇔⅛⇔ ⱪ꜡☿☻ ⌐≈™

≡│ ⌂ ⅜ ↄ ─ ⌐⅔™≡ ╘≡™ↄ ⅜№╢≤ ∂√⁹⇔⅛⇔ ─

╩ ⇔≡ │₈ ⌂ ⌐ ⇔≡ ╠─ ≤ ╩╙∫≡ ⇔╟℮≤∆╢₉≤

™℮↓≤╩ ≢⅝√⁹↓─╟℮⌂ ╩ ⌐ ∂≡ ⌐ ╡ ∫≡™ↄ↓≤≢

│ ⌐⅔↑╢ⱪ꜡☿☻ ╩ ╘≡™↑╢≤ ⅎ╢⁹ 
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6.3 ≡ 

 

 

      

  

≢ ≡╩ ⇔√ ⌐ ↓∫√↓≤╩ ⌐⇔≡ ╩⇔ ≤─

╩ ∆ ╩ 4 ⌐ ∫√⁹∕─ ─ ≢ 1 ─↓≤╩

ⅎ≡ ⸗♦ꜟ╩ ∆╢ ⅎ ™╛╡─ ≤╖╪⌂─↓≤╩ ⅎ≡

⸗♦ꜟ╩ ∆╢ ⅎ ה ─ ⅜№╢↓≤⅜ ⅛∫√⁹

⸗♦ꜟ─ ⌐│ ─ ⅎ⌐╟╢╙─╙ √⅜ ╕∞ ⌐≈™≡│╕∞ ⇔≡™

⌂™─≢ ∕╣╩ ∆╢⌐│ ╠⌂⅛∫√⁹ 

6.3.1  ⌐≈™≡ 

≢◒ꜝ☻▬ⱬfi♩╩∆╢↓≤⌐⌂╡╕⇔√⁹ ≡╩ ⇔ ⇔√ ⌐

⌐ ∂√ ╩№→╢↓≤⌐⌂╡╕⇔√⁹ ⅛╠ ≥─ ╣╢─⅛ ╩ ⇔ ™

─ ╙ ╘╕⇔√⁹ ⌐ ∂√ ╙ ╘╕⇔√⁹ →╢ │ ⌐⇔╕⇔√⁹

⌐ ∂√ │ ─╟℮⌐⇔╕⇔√⁹ ⌐ ∂≡ ─╟℮⌂ ⅜╙╠ⅎ╕

∆⁹ 

13 ⅝⌂ ╩ ≤╣╢⁹ 

10 ⅛╠ 12 ╕≢ ⅝⌂ ╩ ≤╣╢⁹ 

⅛╠ ╕≢ ⅝⌂ ╩ ≤╣╢⁹ 

─ │ ─╟℮⌐⌂╡╕⇔√⁹↓─

│ ⅝⌂ ╩ ╙╠ⅎ╕∆⅛⁹ 

 

 

⅜ ⇔√╙─≢№╡ ≢ ─ ⅜ ⌐ ⇔√↓≤╩ ⌐ ⇔√╙

─≢№╢⁹ ≡╩ ⇔≡ ⌐ ∂≡ ╩ ⇔√⅜ ─ ≢ ⅜ →√

⅜ ≡─ ⌐ √∫≡⇔╕™ ≥─╟℮⌐ ⇔ ╩№→╣┌╟™⅛╩ ∆╢⁹ 
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6.3.2  ⌐ ∆╢ ╖≤─  

ⱪ꜡☿☻  

A-1             A-2  

A-3 ה        A-4 ה  

─  

B-1             B-2  

B-3             B-4    

 

C-1 ◦Ⱶꜙ꜠כ◦ꜛfi       C-2 ה  

C-3             C-4 ה  

 

D-1 ה ה     D-2 ה ה  

D-3 ה         D-4 ה ה  

 

6.3. 3 ─  

    

  37  

─  

─ │ ⱪ꜡☿☻ │ ⌡ ⌐№╢≤ ⅎ╢⅜ A-3 ה ⌐≈™

≡│ ≢ ╩ ╖ ∫≡ ∆╢↓≤⅜ ⇔™ ⌐№╢ ╙™╢⁹╕√ A-5

◖Ⱶꜙ♬◔כ◦ꜛfi⌐≈™≡╙ ⌂╡─ ╩ ╘√ ╩ ⅎ╟℮≤⇔≡™╢⅜

⌐℮╕ↄ ⅎ╠╣⌂™ ╙⅔╡ ⌐│┌╠≈⅝⅜№╢⁹ ─ ╩ ⇔≡ ⌂

≢ ╩ ⅎ╠╣╢↓≤╛ ₁⌂ ⅎ╩ ═ ⌐№∫√ ⅎ⌐≈™≡ ∆╢↓≤

≢ ╩ →≡™⅝√™≤ ⅎ√⁹ 

│ ─ ╡ 10 ╒≥╩ ∫≡ ↓─ ≡ ╩ ™≡╙╠∫√⁹∕╣╩ ⇔

≡ ≥╙─ ⅎ╩ ⇔√⁹≥─╟℮⌂ ⅎ≢ ⸗♦ꜟ╩ ⇔≡™╢⅛╩ ⇔

≢─ ─ ╩ ≡≡ ╩ ℮↓≤⌐⇔√⁹∕℮∆╢↓≤⌐╟∫≡ ≥╙─

ⅎ╩ ⅛∆↓≤⅜≢⅝╢⁹ ⌐│ ─ ╩ ≡√╠ ∕─ ⌐ ⌐ ╩∆╢

↓≤╩ ⅎ ⅎ╩ ≈╟℮⌐⇔√⁹∕─ ∟ ™≡ ─ ⅎ╩ ⌐ ⅎ╢↓

≤⅜≢⅝╢√╘ A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi─ ╩ →≡™↑╢─≢│⌂™⅛≤ ⅎ

√⁹╕√ ⌂ ⅎ ⌐ ╣ ∕╣∙╣─ ⅎ ⌐≈™≡─ ╩ ╘≡™ↄ╟℮⌂

≤⇔√⁹∕╣∙╣─ ⅎ ─ ⌐№╢ ⅎ ≤ ⸗♦ꜟ ╩ ⇔ ℮

↓≤≢ ─ⱪ꜡☿☻ ╩ ╘≡™↑╢─≢│⌂™⅛≤ ⅎ√⁹ 

│ ─ ≢│≥─ ⅎ⅜ ™⅛╩ ┬╟℮⌐⇔√⁹ 
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─  

[45 ] 

 

0 5  

 

5 40  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 │ ≢≥╪⌂ ⇔ ╩⇔√⅛ ⌡╢↓≤≢ ⌐≈™

≡ ↕∑╢⁹∕─ ≢ ∫√ ≡─ ╩ ╡ ∫√⁹ 

 

C1 1 ⅜∑∫⅛ↄ ≡ↄ╣√⅛╠ ─ ™ ╩ ≤∆╢⁹ 

T ↓─ ⌐ ─№╢  

C ( )│™╠⌂™ 

T  5+3×2=11 

 

 

 

 

C2 ─ ™ ╩ ≤∆╢⁹  

T ∂╚№ ╩⇔╕∆⁹↓─ │ ủ╩  

  ∞∫√╠≥℮∆╢  

C ╛╡ ⇔≡╙╠℮ 

C ∞∫√╠ ─ ⅜┤ↄ╣╢ 

T ≢╙∟╞℮≥ ╪ ⌐⌂╢↓≤№╢╟⌡  

 1≤ 0─ ─ ─≤⅝  

C 0.5 

C3 ⌂╠ ™ ⌂╠∕─ ⌂╠ ™ ╩ ≤∆╢⁹ 

T ⅛╠ ≡╙ C1─≤ ∂∞≤™℮↓≤⅜╦⅛╡╕∆ 

 

 

 

 

 

 

 

C4 2≈─ ╩∕╣∙╣ 2≢ ∫≡ ∕─ ╩ ≤∆╢⁹ 

T ↓╣╩ ⅛ ⌐ ⇔≡ 

C 1÷2 3÷2 

T ∂╚№↓↓⌐⅝√≤⅝│ (1≤ 0─ ─ ) 

C 0.5 

T ⌐ ∆≤  

C 0÷2 1÷2 

T   
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40 45  

 

C5 2≈─ ─ ╩ 2≢ ∫√╙─╩ ≤∆╢⁹ 

T ─ ⅎ≤ ≡™╢  

C C4 

C ∕╣ 1+3)÷2 ╩┌╠┌╠⌐⇔√∞↑ 

 

 

 

 

C6 ™ ─ ⅛╠ 1╩ ™√╙─╩ ≤∆╢⁹ 

  √∞⇔ 1≤ 0─ ─≤⅝│ 1 0  

T  ≤™℮↓≤│∕─ ╦∫≡⅝∟╚℮≤™℮↓≤

⌡⁹ ≢│™≈╙ ∂ ≢≢⅝╢─⅜™™≢∆⌡⁹ 

 

 

 

 

 

C7 2≈─ ─ ╩ ≤∆╢⁹ 

C ╘∫√⌐⌂™⅛╠≥∟╠─ ╙№→√ 

T 5≤ 3─ ⌂╠ 8 ≡↓≤  

T ⌂╠≥℮∆╢─  

C ╛╠⌂™ 

 

 

 

C8 2≈─ ─ ⌐↕╠⌐ 1 ╩ ⇔√╙─╩ ≤∆╢⁹ 

T ∞∫√╠  

C ⅔╕↑⇔⌂™ 

C ∞∫√╠  

C  ╙∫≤ ⅔╕↑∆╢⁹ 

 

 

 

╕≤╘ ∕╣∙╣─ ╩ ™≡ │≥─ ⅎ╩ ┘√™⅛≤ ∕─

╩ⱪꜞfi♩⌐ ↄ⁹╕√ ⇔™ ⅎ⅜ ⅛╪∞ │∕╣╩ ™

≡╙ ™⁹ 
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6.3.4  ─  

≢│ ─ 10 ╩ ∫≡ ≡ ╩ ⇔≡╙╠™ ∕╣╩ ⇔≡ ⇔≡

─ ≤ ┼─ ╩⇔√√╘⌐ ∆╢ │ ∟ ™≡ ∆╢↓≤⅜≢⅝ ™

≡™╢ ≥╙╙ ─ ⅎ╩ ∆╢↓≤⅜≢⅝√⁹╕√ ╟╡╙ │ ─

╩ ⌐ ≡╢↓≤⅜≢⅝╢─≢ ≥╙─ ⅎ╩ ⇔√℮ⅎ≢ ∟ ™≡ ⌐ ╗↓≤⅜≢⅝

√⁹ │ ⸗♦ꜟ≤∕─ ⌐№╢ ╩ ═≡ ─ ⅎ╩ ⌐ ⅎ╟℮≤

⇔≡™√⁹ ⸗♦ꜟ∞↑─ ⌐│ ⅜₈≥─╟℮⌂ ⅎ≢↓─ ╩ ⅎ√╪≢∆⅛⁹₉≤

™ ↕╣≡™⌂™ ╩ ↕∑╢↓≤⌐⇔√⁹ ─ ⌐│ ₈ ─ ⅎ│ ↕

╪─ ⅎ⌐ ההה⅜∆≢╪╢™≡ ≢╙↓℮™℮ ≢ ∫≡™╢ ⅎ≢∆⁹₉≤™℮╟℮⌐ ∞∟

─ ⅎ≤ ⇔⌂⅜╠ ∆╢ ≥╙╙ ╠╣√⁹ ⌐│ ─ ╩ ™≡ ₈∕─ ⅎ∞≤

↓─ ⌐│≥℮∆╢╪≢∆⅛⁹₉≤™℮╟℮⌐ ╩ ⇔√ ╙ ╠╣√⁹╕√ ─

╩ ∆╢─⌐ ─ ⅎ≢ 1+3 ÷ ≤™℮╟℮⌂ ⅎ╙ ╠╣√⅜ │ ─

⌂─≢ ╡│⇔⌂⅛∫√⁹⇔⅛⇔ ↓─ ─ ⌐ ╩ ≡≡ ∆╢↓≤╙ ∞≤ ℮⁹

∂ 2 ≤∆╢ ⅎ─ ⌐│ 3-1 2≤™℮╟℮⌐ ⅝ ╩ ™╢ ⅎ╙ ╠╣√⅜ ↓╣⌐ ⇔≡

₈5 ≤ 3 ─ ─ ⌐│≥℮∆╢╪≢∆⅛⁹₉╛₈1 ≤ 0 ─ ─ ⌐│≥℮∆╢╪≢∆⅛⁹₉

≤™℮╟℮⌂ ⅜ ≡ ↓─└⅝ ─ ⅎ│™≈≢╙ ⅎ╢ ⅎ≢│⌂™↓≤╙ ╠⅛⌐⌂∫√⁹ 

─╟℮⌂ ⇔ ™─ ⅜ ₈ ≤─ ₉≤⇔≡ ⅝ ⌂ ⌐ ╣╢ ™ ⌐

⌂╡ ⅜ ─ ╩ ⌐ ╣╢↓≤⅜≢⅝√≤ ∂╢⁹ 

 ↓─╟℮⌂ ⇔ ™⅜ ╦╣√↓≤│ ₈A-3 ה ₉╛₈A-4 ה ₉⌐ ╦╢

ⱪ꜡☿☻ ╩ ╘╢↓≤⌐ ⌂ ╩ √⇔≡™╢∞╤℮⁹ 

 

6.3.5  ≤  

│↓╣╕≢⌐ ⇔≡⅝√ ─ ≢│ ∏ ⅎ⅜ ╕╢ ╩ ∫≡⅝√⁹⇔⅛⇔

─ ≢│ ∕╣∙╣─ ⌐ ∂≡ ⅜ ╦∫≡ↄ╢⁹∕─╟℮⌂ ⌐ ⇔≡ │

⌐ ⅎ ⅎ√↓≤╩ ⌐ ⅎ╟℮≤∆╢ ⅜ ╠╣√↓≤│ ─ ≢─ ⅝⌂

∞≤ ⅎ╢⁹↓─╟℮⌐ ∕╣∙╣─ ╛ ⅎ╩ ∆╢ ⅜№╢ ╩ ℮↓≤≢

⌐ ╦╢ⱪ꜡☿☻⅜ ⌐ ↕╣≡™ↄ╟℮⌐ ∂√⁹ │ ≈─

─╖⌐ ⇔√ ⅜ ─ ╩ ⅝ √⌂ ⅛╠ ∆╢↓≤⅜≢⅝√⁹∕─╟℮⌂

│ A-6 ה ─ ⌐ ≠ↄ↓≤⅜≢⅝√≤ ⅎ╠╣╢⁹ ≤─

⌐╟∫≡ ╩ ╘╢↓≤⅜≢⅝╢ ╩ ∂╢↓≤⅜≢⅝√⁹⇔⅛⇔ ≡─ ⅜∕╣

∙╣─ ⅎ╩ ⇔≡ ≢⅝√ ≢│⌂™√╘ ⅜ ╩ ╘╢↓≤⅜≢⅝√≤│ ⅎ⌂

™⁹ │ ≤─ ╩ ⌐ ⅛∑╢√╘─ ≡╩ ↕∑≡™ↄ↓≤╙ ∞≤

∂√⁹ 

  

ה  

(2009)₈ ⌐⅔™≡ ─ ╩╘↨∆ ⌐ ∆╢ ₉ 91

12 pp,20- 30.
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6.4  ╡ ┘─ ╩ ╓℮ 

 

 

      

  

 ─ ≢ ∫√ ╡ ┘─ ⅛╠ ─ ╩ ∆╢

╩ ⅎ╢ ≢ ₈ ≤─ ₉╩ ∆ ≡╩ ∂ ⌐

⇔≡ ╩ ∫√⁹₈ ⅜ ™₉↓≤≤₈ ⅜ ⌂™₉↓≤⅜ ≢⅝⌂™

╟℮⌂ ╩ ⇔√↓≤⌐╟╡ │∂╘│ ≈─ ─╖⌐ ⇔√ ⅜

─ ╩ ⅝ ↕╩ ╢↓≤≢ ╩ ⅎ√╡ ─ ⌐ ≠™√

⌐ ╩ ╘√╡ ∕╣∙╣─ ↕╩ ╡ ╣√ ╩ ⅎ√╡∆╢ ⅜™√

↓≤⅜ ↕╣√⁹ ─ ⅎ╩ ≢⅝∏⌐ ⇔√ ╙⅔╡ ≤

─ ╩ ⌐ ⅛∑╢√╘─ ≡─ ⅜ ≤⇔≡ ↕╣√⁹ 

6.4 .1  ⌐≈™≡ 

│ ♥☻♩⅜№╡╕∆⁹∕─♥☻♩─ ╩╙≤⌐

─ ╩ⱶכ♅ ╡╕∆⁹ ─ ─℮∟ ─ │ ╕∫√─≢

∆⅜ №≤ │┌≤┘─ ╩ ┬ ⅜№╡╕∆⁹ 

 ᶥ  ᶥ  ᶥ  ᶥ  ᶥ  

ǦǒǞ 355  345  385  360  370  

ǦǘȒ ¥ 372  350  390  360  

ǦǘǞ 400  ¥ ¥ 405  ¥ 

ǦǒǹȔ ¥ 385  372  ¥ 378cm  
 

│ ─ ≢─ ╡ ┘─ ╩ ⌐⇔≡ ─ ╩ ┬

≤™℮ ─ 4 ─ ⅛╠ ⅎ╠╣√ ╩ ⌐⇔≡ ≈╩ ┘∞∆

≢№╢⁹ │ ─ ─ ≢ ╡ ┘≤™℮ ╩ ∫≡⅔╡ ∕─ ─ ╡

™⌐≈™≡╙ ⇔≡™╢⁹ │ ⅎ╠╣√ ┘─ ╩♃כ♦─ ∆╢↓≤≢

╩ ≢⅝╢↓≤⌐ ≠⅝ A-1 ⇔√ ⌐ ∂≡ ─ ╩ ⌐

╩ ⇔≡ ╩ ⇔ ⌐ ∂≡ ⇔ A-3 ה ─

╩ ∆╢ A-4 ה A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi ≤™℮ ╩ ∫≡

™ↄ⁹ 

╩ ┬√╘⌐│ ∞↑≢│⌂ↄ ⱨ□כꜟ╩ ⇔≡ ─ ╩╙≤⌐

╩ ┬ ⅜№╢⁹╕√ ₈ ─ ╩ ┬₉≤™℮ ⌐╟╡ ≥℮⇔≡∕

─ ⅜ ┘─ ⌐ ┬─⌐┤↕╦⇔™⅛╩ ∆╢⁹∕─ ⌐│ ≥─╟℮⌂ ⅎ

⅜ ⌐⌂∫≡ ╩ ╪≢™╢─⅛╩ ∆╢↓≤⌐⌂╢⁹  
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6.4 .2 ⌐ ∆╢ ╖≤─  

ⱪ꜡☿☻  

    A-1       A-2  

    A-3 ה        A-4 ה  

    A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi   A-6 ה    

─  

    B-1  

                      B-4  

 

C-2 ה  

  C-3               C-4 ה  

 

         

    D-3 ה         D-4 ה ה  

    D-5 ה         D-6 ה  

6.4 .3  ─  

    

   

№√╡─   

─ │ ⱪ꜡☿☻ │ ⌡ ⌐№╢≤ ⅎ╢⅜ A-3 ה

⌐≈™≡│ ≢│⌂⅛⌂⅛ ╩ ╖ ∫≡ ∆╢↓≤⅜ ⇔™ ⌐

№╢ ╙™╢⁹╕√ A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi⌐≈™≡╙ ⌂╡─

╩ ╘√ ╩ ⅎ╟℮≤⇔≡™╢⅜ ⌐℮╕ↄ ⅎ╠╣⌂™ ╙⅔╡

⌐│┌╠≈⅝⅜№╢⁹ ─ ╩ ⇔≡ ⌂ ≢ ╩ ⅎ╠╣╢↓≤╛

₁⌂ ⅎ╩ ═ ⌐№∫√ ⅎ⌐≈™≡ ∆╢↓≤≢ ╩ →≡

™⅝√™≤ ⅎ√⁹  

≢─ ╩ ∆√╘⌐ ≢│ ≢ ╩ ╪∞№

≤⌐ ∂ ╩ ╪∞ ╩ⱪכꜟ◓≢ ╡ ╩ ⅝ ⇔√ ╩ ∆╢

╩ ⇔√⁹∕╣⌐╟∫≡ √∟─ ⅎ⌐ ╩ ∟ √∟─ ⅎ╩ ─

⌐℮╟─≤⌐ⱪכꜟ◓ ⇔≡™ↄ⅛⌐≈™≡ ⅎ╢↓≤⅜≢⅝╢√╘ A-5

◖Ⱶꜙ♬◔כ◦ꜛfi─ ╩ →≡™↑╢─≢│⌂™⅛≤ ⅎ√⁹∕─ ≢

─ ╩ ∆╢↓≤≢ ⌂ ⅎ ⌐ ╣ ∕╣∙╣─ ⅎ ⌐≈™≡─ ╩

╘≡™ↄ╟℮⌂ ≤⇔√⁹∕╣∙╣─ ⅎ ─ ⌐№╢₈ ╩ ┬ ₉≤

⇔√ ⅎ ╩ ⇔ ℮↓≤≢ ─ⱪ꜡☿☻ ╩ ╘≡™↑╢─≢│⌂™

⅛≤ ⅎ√⁹  

│₈ ╩ ┬₉≤™℮ ⌐ ╦∑≡ ─ ≢│≥─ ⅜

⌐┤↕╦⇔™⅛ ◒ꜝ☻ ≢ ╩ ┬↓≤≤⇔√⁹  
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─  

[45 ]×2 

0 5  ⅜ ≤⇔≡ ∆╢ ⌐

≈™≡ ↕∑ ∕╣∙╣─ כꜟ≡™≈⌐

ꜟ╛ ─ ╘ ⌐≈™≡ ╩⇔√⁹∕─

─ ╩ ⇔ ≥─╟℮⌂ ╩ ┘√

™⅛⌐≈™≡ ⇔ ∫√⁹∕↓≢│₈ ↄ ═

╢ ₉╛₈⌂╢═ↄ ─ ⌂™ ₉⌂≥

─ ⅜≢√⁹  

5 20  ─ ⅎ─  

1 ─ ╩ ╘       ─ ╩ ╘ ⅜ ∫

─ ╩ ⇔√       √ ≢ ╩ ⇔√  

 

 

 

 

 

 

 

 ∆╢ ╩ ⅎ√    ─ ╩ ⇔≡ ⇔

╟℮≤⇔√  

                      

 

 

 

 

 

 

 

20 45

 

─≢ⱪכꜟ◓ ⇔ ™ ∂ ╩ ╪∞

╩ⱪכꜟ◓≢ ╡ ─ ⌐≈™≡

⇔ ℮⁹↓─ ≢─ │ A19  B1

 C6  D4  

 │↓↓≢─ ⇔ ™≢ ≥℮™∫√

╩ ┘√™⅛ ∕─√╘─ ≤⇔≡ ⌂

ⅎ│≥╣⅛≤™℮↓≤⌐≈™≡ ⇔ ∫√⁹

─ ⅎ╩ ∫≡™╢ ⅜ ╕∫≡™╢√

╘ ╩ ∫≡ ⌐ ╙℮≤∆╢ ⅜ ╠

╣√⁹╕√ ─ ╩ ─≤⅜ⱪכꜟ◓∞╪
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╟℮⌐ ⅎ√─⅛╩ ⇔╟℮≤∆╢ ╙ ╠╣√⁹ 

╡ ⌐ⱪכꜟ◓─ ∆╢√╘─ ╩ ∆╢⁹  

 ∕╣∙╣─ ╩ ⇔ ╩ ⇔≡™ↄ⁹∆═≡─◓ꜟ

⅜ⱪכ ⇔√№≤ ∕╣∙╣─ ⅎ ⌐≈™≡ ╩ ╘√⁹∕─ ≢

╕∏₈ ─ ⌐≈™≡₉╛₈ⱨ□כꜟ─ ╩≥─╟℮⌐ ∆╢─

⅛₉⌂≥⌐≈™≡ ⅜ ⇔ ™╩ ╘√⁹ 

 

6.4 .4  ─  

 │ ≢ ⅎ√ ⅎ⌐ ╩ ∫≡

╩ ╘≡™√⅜ ⇔ ™⅜ ╗⌐≈╣≡

─ ⅎ╩ ⌐⇔ ⅎ⌂⅔∆ ⅜

≢≡⅝√⁹ ⅎ┌ ─ ╩ ╘≡ A ─

╩ ╪∞ ─ ⌐│ ─ ™ C─

╩ ╪∞ ─ ╩ ™≡₈ ↄ╕≢

╪∞ ⅜ ≢⅝╢₉≤™℮ ꜟכꜟ─

╩ ™ ⇔≡ ╩ ⅎ√ ╙™√⁹

⇔⅛⇔ ₈ │ ╩ꜟכꜟ℮™≥₉ ⇔√

│ ⌐ ≢⅝╢ ╩ ╓℮≤∆╢

⌂≥ ∕╣∙╣─ ⅎ ⅜ ─

⌐ ╣√⁹↓↓⌐ ∕╣∙╣─

⅜ ⇔≡™╢≤ ⅎ╠╣╢⁹⇔⅛⇔ ↄ─

│ №╢ ≢ ⇔√ ⌐ ∂≡ ╩

╪∞∞↑─ ╙ ↄ │∂╘⅛╠ ─

⌐ ∫≡ ╩ ⅝ ∕℮≤∆╢ │╕∞ ↄ

⌂™↓≤⅜ ⅛∫√⁹∕─√╘ ─╟℮⌂

⇔ ™─ ⅜₈ ≤─ ₉≤⇔≡ ⅝

⌂ ⌐ ╣╢ ™ ⌐⌂╡ ⅜

─ ╩ ⌐ ╣╢↓≤⅜≢⅝√≤ ∂╢⁹  

 ╕√ ─ ─ ≢│₈ ₉⌐≈™≡

⅜ ↄ ⅎ╢ ™ ⌐⌂∫√⁹ ─ ⌐│₈ │ ╪≢™╢─∞⅛╠ ÷

╩⇔⌂™≤™↑⌂™≤ ℮₉╛ ₈ⱨ□כꜟ│ ⌂⇔⌂─≢ cm≢│⌂™₉≤™∫√

⅜№╡ ≥─╟℮⌐ ℮⅛⌐╟∫≡ ⅜ ╦∫≡™ↄ↓≤╩ ⇔ ─ │

≥℮ ⅎ√╠╟™⅛╩ ∆╢↓≤≢ ₈ ₉─ ╩ ╘╢↓≤⅜≢⅝√⁹ ─ ⅎ

─ ⌐₈ ₉≤™℮ ⅜ ≡⅝√↓≤╩ ⅎ╢≤ ─ │₈ ╙ ╘√

─ ₉ ≢ ∫√≤⅝─ │₈ ⅜ ╪∞ ⌐ ╢ ─ ₉≤™∫√

™╩ ≥╙√∟⌂╡⌐ ™∞⇔≡™√≤ ⅎ╠╣╢⁹↓─╟℮⌂ ⇔ ™⅜ ╦╣

√↓≤│ ₈A-3 ה ₉╛₈A-4 ה ₉⌐ ╦╢ⱪ꜡☿☻ ╩

╘╢↓≤⌐ ⌂ ╩ √⇔≡™╢∞╤℮⁹  
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6.4 .5  ≤  

│↓╣╕≢⌐ ⇔≡⅝√ ─ ≢│ ∏ ⅎ⅜ ╕╢ ╩ ∫≡⅝√⁹⇔

⅛⇔ ─ ≢│ ∕╣∙╣─ ⌐ ∂≡ ─ ⅜ ╦∫≡ↄ╢⁹∕─╟℮⌂

⌐ ⇔≡ │ ⌐ ⅎ ⅎ√↓≤╩ ⌐ ⅎ╟℮≤∆╢ ⅜ ╠╣√↓≤│

─ ≢─ ⅝⌂ ∞≤ ⅎ╢⁹↓─╟℮⌐ ∕╣∙╣─ ╛ ⅎ╩ ∆╢

⅜№╢ ╩ ℮↓≤≢ ⌐ ╦╢ⱪ꜡☿☻⅜ ⌐ ↕╣≡™ↄ╟℮⌐

∂√⁹ ─ ─ ⌐│ ₈C─ ╩ ⌐⇔√╠ ≢ ⇔√╠⅛╦™∕

℮₉≤™℮ ╙№╡ │ ─ ╩ ─ ⌂ ≤⇔≡ ⅎ ─ ≤

⇔≡ ⅎ╢↓≤⅜≢⅝√─∞≤ ∂╢⁹  

╕√ ─ ≢│₈ ⅜ ™₉↓≤≤₈ ⅜ ⌂™₉↓≤⅜ ≢⅝⌂™╟℮

⌂ ╩ ⇔√↓≤≢ ⅜ ⇔≡™╢ ╙ ╠╣√⁹∕─↓≤⌐╟╡

│ ≈─ ─╖⌐ ⇔√ ⅜ ─ ╩ ⅝ ↕╩ ╢↓≤≢ ╩

ⅎ√╡ ─ ⌐ ≠™√ ⌐ ╩ ╘√╡ ∕╣∙╣─ ↕╩ ╡ ╣√

╩ ⅎ√╡≤ ⌂ ⅜≢√⁹∕─╟℮⌂ │ A-6 ה ─

⌐ ≠ↄ↓≤⅜≢⅝√≤ ⅎ╠╣╢⁹ ≤─ ⌐╟∫≡ ╩ ╘╢↓≤

⅜≢⅝╢ ╩ ∂╢↓≤⅜≢⅝√⁹⇔⅛⇔ ≡─ ⅜∕╣∙╣─ ⅎ╩ ⇔≡

≢⅝√ ≢│⌂™√╘ ⅜ ╩ ╘╢↓≤⅜≢⅝√≤│ ⅎ⌂™⁹ │

≤─ ╩ ⌐ ⅛∑╢√╘─ ≡╩ ↕∑≡™ↄ↓≤╙ ∞≤ ∂√⁹  

 │ ≤─ ╩ ∆√╘─ ≡≤⇔≡ ╩ⱪכꜟ◓─ ╕∑√⅜

℮ ╩ ╪∞ ─≢ⱪכꜟ◓ ⇔ ™─ ╩ ↑√ ⌐≥─╟℮⌂ ⇔ ™⅜

╦╣╢⅛⌐≈™≡╙ ╩⇔≡╖√™≤ ℮⁹  
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6.5  ─ ╩ ⅎ╟℮ 

 

 

       

  

 √∟≢ ╛♃כ♦√⇔ ⌐≥╙╩♃כ♦√╣↕ ─ →

╩ ⇔ ╩ ⅎ╢ ≢ ₈ ≤─ ₉╩ ∆ ≡╩

∂ ⌐ ⇔≡ ╩ ∫√⁹∕─ ╩ⱪ꜡☿☻ ─ ╩

⌐ ⇔√≤↓╤ ⌂╡─ ╩⅔™≡ ╩ ╖ ╡ ∆╢ ⅜™

√↓≤⅜ ↕╣√⁹ ⅜ ⅎ√ ─ ╩ ™ ⇔≡™╢ ⌐

⅜≥─╟℮⌐ ⇔≡™╢─⅛⌐ ∆╢ ⅜ ╠⅛⌐⌂∫√⁹  

 

6.5 .1  ⌐≈™≡ 

№⌂√│ ─ ╩ ∆╢ ─ ≢∆ ─ ≢ ─

⌐ ╩ ╛∆↓≤⅜ ╕╡╕⇔√⅜ ⇔™ ╩≥↓⌐

ↄ⅛╕≢│ ╕∫≡™╕∑╪ ─ ≢∕─ ╩ ⇔ ⅔℮≤™℮↓≤

⌐⌂╡╕⇔√ ∕↓≢╖⌂↕╪⌐ ≥↓⌐ ╩ ↄ↓≤⌐∆╢⅛╩ ⅎ

≡╒⇔™≤™℮ ⅜⅝╕⇔√  

│ ≤™℮ ─ ⌐№╢ ╩♃כ♦─≡™≈⌐ ⌐⇔≡

√∟⅜ ╪≢™╢ ─ ─≥↓⌐ ╩ ∆╢⅛╩ ⅎ╢ ≢№╢⁹

⅜ ⇔√₈╕⌂╓℮ ₉≤™℮♁ⱨ♩╩ ⌐⇔ ⌐╙ ≤⇔≡

ⅎ╢╟℮ ╩⇔≡ ╡ ∫√⁹  

│ ─ ╛ ╡ → ⌐ ╦╢ ╩ →╢≤≤╙⌐ ⌐

⇔≡№╢ ─ ─ ╩♃כ♦─ ≢⅝╢↓≤⌐ ≠⅝ A-1 ╩ ╠

⅛⌐⇔≡ ─ ╩∆╢≤≤╙⌐ A-3 ה ⅜ ╘√

─ ╩ ⌐ ∆╢ A-4 ה A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi ≤™℮

╩ ∫≡™ↄ⁹Bowland Maths.─₈ ╩ ╠∕℮₉─╟℮⌐ ₁⌂ ─

⅛╠ √∟⅜ ∞≤ ⅎ╢♦כ♃╩ ╡ ⇔≡ ⅎ≡™ↄ ≤™ⅎ╢⁹  

6.5 .2  ⌐ ∆╢ ╖≤─  

ⱪ꜡☿☻  

    A-1  

    A-3 ה        A-4 ה  

    A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi   A-6 ה  

─  

    B-1  

                      B-4  



 

114 

 

 

C-1 ◦Ⱶꜙ꜠כ◦ꜛfi  

  C-3               C-4 ה  

 

    D-1 ה ה     D-2 ה ה  

    D-3 ה         

 

6.5 .3  ─  

     

   

№√╡─ ≤◓ꜝⱨ  

  ─ ─ⱪ꜡☿☻ ⌐│┌╠≈⅝⅜№╢⅜ ⌡ ⌐№╢≤™ⅎ╢⁹

⇔⅛⇔ ─ ⌐≈™≡│ A-1 ╛ A-4 ה ⌐≈™≡│ ⌐№

╢ ╙™╢⁹∕╣╠─ ⅜ ─ ⅎ╩ ↄ↓≤≢ ⌂ ⅎ⌐ ╣

╩№→≡™ↄ↓≤⅜≢⅝╣┌≤ ⅎ√⁹  

│ ⅜ ≢ ╩⇔≡™ↄ↓≤⅜ ⇔™↓≤⅜ ↕╣√√╘

─ ╩ ∆ ╩ ↄ ↑╢√╘⌐ ╕∏ ≢ ⅎ√ ╩ ∞∟

≤ ⇔ ⌂ ≢ ⅎ╢↓≤⅜≢⅝╢↓≤⌐ ≠↑╢ ╩ ─ ⌐

⇔√⁹╕√ │ ∂ ⌐⌂∫√ ≢ ╩ⱪכꜟ◓ ╡

√∟─ ─ ╩ ─≢ⱪכꜟ◓⁹√╘⅛ ╩ ⌐ ↑≡ ∆╢√

╘─ ─ ╩ ∫√ ⌐ ⇔≡ √∟─ ╩ ∆╢⁹∕─ ∕╣∙

╣─ ⌐≈™≡ ∆╢ ╩ ∆╢↓≤≢ ⌂ ─ ⅛╠∕╣∙╣

─ ↕⌐≈™≡ ⅎ ⌐ ╠⇔≡ ╩ ∆≤™℮ ≤⇔√⁹ ─

⌐ ╢↓≤╩ ≤⇔≡ ╩ ╘╢√╘ ⌐│ ≤∕─

≤⌂╢ ⅎ╩ ≤⇔≡ ∆╢≤™℮ ⌐⇔√⁹  

─  

 [45 ]×  

0 10  ╘⌐ ⅛╠ ─ ⌐≈™≡ ↕∑ ≥─

╟℮⌂ ⅜ ╕⇔™⅛⌐≈™≡

≢ ⅎ√⁹ │₈ ─ ─ ↄ⅜

™™₉╛₈ ┘ ⌐ ™⅛╠₉─╟℮⌐

√∟─ ╩ⱬכ☻⌐ ⅎ╢ ╙™

√⅜ ₐ ╡ →⅜ ↄ⌂╢⅛ₑ≤™℮

─ ╩ ⇔√≤↓╤ ₈ ⅜ ↑╣┌√

ↄ↕╪ ╣╢≤ ℮₉≤™℮╟℮⌂ ⌐

╕≤╕∫≡™∫√⁹╕√ ≥─╟℮⌂

⅜№╣┌ ≢⅝╢⅛╩ ™⅛↑√≤↓╤ ₈ ─ ─ ─
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→₉╛₈ ⌐ ╪≢™╢ ─ ₉₈≥─╟℮⌂ ⅜ ╢⅛₉╛ ₈

≤ ≢│ ⅜ ℮─⅛₉⌂≥─ ⅜≢√⁹ 

10 25

 

⌐ ─╟℮⌂ ⅜ ╠╣√⁹ 

1 ⅛╠ ╩ ⅝ ╠⅛♃כ♦ 2  ℮⧵ ╩ ╘≡ 

≤⇔√               ⅎ╟℮≤⇔≡™╢               

 

 

 

 

 

 

 

 

25 45

 

─≢ⱪכꜟ◓ ⇔ ™ 3 5 ≢ⱪכꜟ◓─

⇔ ™ ∕─ ╩ ⌐╕≤╘↕∑√⁹ ⅎ

┌ ⱪ⅜№∫√⁹כꜟ◓√╘≥╕⌐℮╟─  

3 ─ ╡ → ╖╩ ⱪכꜟ◓√╘  

 

 

 

 

 

 

 

 

4  ⌐⅔↑╢ ╡ →     5 ≤ ─ ╡ → 

╖╩ ╩╖       ⱪכꜟ◓√╘  ⱪכꜟ◓√╘
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45  ∕╣∙╣─ ╩

⇔ ╩ ⇔≡™ↄ⁹

⅜ⱪכꜟ◓─≡═∆ ⇔

√№≤ ∕╣∙╣─ ⅎ ⌐

≈™≡ ╩ ╘√⁹∕─

≢╕∏₈≥─╟℮⌐ ╡ →

╖╩ ╘√⅛₉╛₈⌂−

╩♃כ♦─⧵ ∫≡ ╩ ╘√⅛₉

₈∕╣∙╣⅜ ╘√ ╡ → ╖⅜

≈ ₉⌐≈™≡ ⅜ ⇔ ™╩

╘√⁹  

6.5 .4  ─  

╩ ⇔√ ≢│ │ √∟≢ ⌐ ⅎ╩ ∫≡ ╩ ™ ⅛═

√⅜ ₈ ╡ →₉≤™℮ ⅜ ╦∫√↓≤≢ ⌐♃כ♦─╣∙╣⧵ ⇔ ╘ ∕─♦

⌐℮╟─≤╩♃כ ∫≡™ↄ⅛⌐≈™≡ ⅎ√⁹∕─₈ ╡ →₉⌐ ╦╢ ≤⇔≡₈

₉╛₈ ₉₈ ≤ ₉≤™∫√ ╩ ┬ ⌐ ∕╣∙╣─ ╛

⅜ ⇔≡⅝√─∞≤ ⅎ╠╣╢⁹  

≡≤⇔≡ →√ ∞∟≤ ⅎ ╩ ↕∑╢ ╩ ⇔≡ ₈ ₉≤™℮ ⅎ

⅜ ⅎ∕℮∞≤ ™√ ⅜ ↄ ≢│ ↄ─ ⅜ ╩ ╘≡ ╩ ╘

√⁹⇔⅛⇔ ♃כ♦─≈ ≡╩ ⌂╡⌐ ⇔ ∕╣╠╩ ⇔≡ ╩ ⅝ ⇔

√ ╙⅔╡ ₈A-3 ה ₉─ ⌐ ⅜№╢↓≤⅜ ╠⅛⌐⌂∫√⁹  

≢─ ╩ ⅎ≡ ─ ⌐│₈ ─ ⅎ ≢╙╛∫≡╖√™⁹₉₈ ─

™ ⌐╟∫≡ ⅎ⅜ ╦∫≡ↄ╢⁹₉⌂≥─ ⅜≢≡™√⁹ ≢─ ⇔ ™≤™℮

╩ ⇔≡ ─ ⌐ ⇔™ ╛▪ⱪ꜡כ♅⅜ ╦∫√↓≤≢ ∕─╟℮⌂ ⅜

√≤ ⅎ╠╣╢⁹ │ √∟─ ≢№╢√╘ ╘√ ∞↑≢⌂ↄ

₈ ⌐│⅔ ⅜№╢⅛╠₉₈Ᵽ☻ │ ╩ ∆╢ ∞⅛╠₉⌂≥─ ╩ ⅎ≡

╩ ⅎ╢ ╙™√⁹ ⌐│₈ ⅜ ≢ ⅛╡╛∆™⅛╠₉≤™℮

⅛╠ ╩ ∆⌂≥ ╩ ∑∏⌐ ╩ ⇔≡™╢ ╙™√⁹↓─╟℮⌂

↓≤⅛╠₈A-4 ה ₉⌐≈™≡│ ⅛╠ ─ ⌐™╢ ⅜ ™≤ ⅎ╠╣╢⁹ 

 

6. 5.5   ≤  

 ╩ ⅎ≡─ ─ ─ ⌐₈↓─╟℮⌂ │ ╩ ∫≡ ╘√ ⅜╟

™≤ ℮₉≤№╡ ⅜ ⌐ ∆╢↓≤⅜≢⅝╢↓≤╩ ⇔√ │ ↄ™

√ ╕√ ₈╖╪⌂⅜ ∂ ⅛╠ ⅎ≡™√─⌐ ╪∞ ⅜ ∫≡ ™√₉₈ ∂

╩ ╙≢ⱪכꜟ◓∞╪ ™╤™╤⌂ ⅎ⅜ ≡™≡ ⅛∫√₉₈™╤™╤⌂ ⅎ⅜≢
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≡™√↑≥ ╩ ─ⱪכꜟ◓╢™≡∫ ⅜ ≢⅝√₉⌂≥ ⌂ ⅎ ─ ≢╙

╩ ∫≡ ⅎ╢↓≤─ ⌐≈™≡─ ╙№∫√  

╕√ ₈ ∂ ⅎ ╩ ∫≡ ╘╢ ╩⇔≡™╢─⌐ ⅜ ∫≡ ™√₉

₈™╤™╤⌂╛╡ ⅜№╢─⅜⅔╙⇔╤⅛∫√↑≥ ╛╡ ⌐╟∫≡∟⅜℮ ⅎ⅜≢╢↓

≤⅜ ∞∫√₉₈ ⅜ⱶכ♅─≈ ∂ ╩ ╘≡™╢─⌐ √ↄ↕╪─ ⅎ ⅜≢√

─⅜┘∫ↄ╡⇔√₉⌂≥ ₈ ₉≤™℮ ⅎ ╩⇔≡™≡╙ ∕─ ≡∫╟⌐♃כ♦℮

⅜ ⌂╢↓≤⌐ ⇔≡─ ⅜ ↄ ≡™√ ↓╣╕≢⌐ ∫≡⅝√ ╛ ─

─ ≢│ ╘╠╣√ ╩ ∫≡ ╩ ╘≡™ↄ↓≤⅜ ≢№∫√⅜ √

∟≢ ╩ ╪≢ ╩ ╘╢≤™℮ ╩ ⇔√↓≤≢ │ ≤™℮ ╩

╘╢↓≤⅜≢⅝√≤ ⅎ╠╣╢⁹  

≢⌡╠™≤⇔≡™√ │ ꜠ⱬꜟ⌐ │№╢⅜ ∕╣∙╣⅜ ≢⅝√≤

∂╢⁹⇔⅛⇔ ∕─ ≢ ↕╣╢ⱪ꜡☿☻ ⌐≈™≡│ ⌂ ⅜ ⅝ↄ ₁⌂

╩ ⇔≡ ╘≡™ↄ ⅜№╢≤ ∂√⁹  

⌐ ∆╢ ╖⌐№╢₈D: ₉⌐≈™≡│ ꞉כ◦◒כ♩╛

─ ⌐ ⇔≡ↄ╢↓≤│⌂⅛∫√⁹ 5 ⌐│ ─ ─ ⌐

≈↓≤⅜ ⇔⅛∫√ ⅜№╢↓≤╙ ⇔≡™╢≤ ⅎ╢⁹⇔⅛⇔ ╩ ⅎ√ ⌐

№╢ │₈ ≈─ ─ ╪ ⌐ ™√╠™™₉≤™℮↓≤╩ ⅎ≡⅝√⁹↓─

─ ⌐│₈D-1 ה ה ₉⅜ ⅎ╢√╘ ∕╣∙╣─ ⌐│ ⅎ≡™

ↄ ≤⇔≡ ╩ ∫≡™√≤ ↕╣╢⁹ │↓╣╠─ ⅎ ⅜ ⇔

∕─ ─ ≤⇔≡ ╩ ™╢↓≤╛ ∕╣∙╣─ ╩ ≤ ╠⇔ ╦∑

≡ ⅎ≡™ↄ ╩ ╡ ╣≡™ↄ↓≤⅜ ≢№╢≤ ∂√⁹  

─ ≤⇔≡ ⌐≈™≡ ⇔√┌⅛╡─ ⌐│ ⇔™ ≢№╢

≤ ∂√⁹ ─ ╩ ═≡ ╩ ∆╢ ╛ ─ ╘√™ ⌐ ↑≡

╩ ∫≡™ↄ │↓─ ≢│╕∞ ⌂ↄ ₈ √╟℮⌂ ∞⅛╠ ∂ↄ╠™─ ≢

╣╢∞╤℮₉≤™℮ ╩ ≢ ⅎ≡™ↄ ⅜№╢∞╤℮⁹⇔⅛⇔ ↓─ ╩

⇔≡ │₈№╢ ⌐ ⇔≡ ⅎ≡™ↄ↓≤≢ ⌂╡─ ╩ ╘╢↓≤⅜≢

⅝╢₉≤™℮↓≤╩ ≢⅝√≤ ∂╢ ↓─╟℮⌂ ╩ ⅛╠ ⌐

∂≡ ⌐ ╡ ∫≡™ↄ↓≤≢ ─√╘⌐ ⇔≡™ↄ ╩ │ ⌐

≈↑≡™↑╢─≢│⌂™⅛⁹ 
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6.6  ╩ ╠∕℮ 

 

  

  

 

 

 

 

 

 

 

 

 

6.6 .1  ⌐≈™≡ 

 

 

 

 

 

Bowland Maths. ─ ─ 1≈≢№╢₈ ╩ ╠∕℮₉╩╙≤⌐ ⇔√ ≢№

╢⁹ ⅜ ─ ╩ ╠∆√╘⌐ ⱳfi♪─ ╩ ⇔√≤™℮

─╙≤ ─ ╩♃כ♦─ ⇔ ≥↓⌐≥─╟℮⌂ ╩ ∆╢

╩ ∆╢⌂≥ ╩∆╢─⅛╩ ∕─√╘─ ╙ ⇔⌂⅜╠ ╘ ⌂

╩ ∆╢⁹4 5 ™≢№╢⁹  

─♁ⱨ♩►▼▪⅜№╡ ∕╣╩ ™≡ ─ ─ ╩ ∆╢⁹ ⌐│

─ ⌐ ─№∫√ ⅜ⱴכ◒↕╣≡⅔╡ ∕╣╩◒ꜞ♇◒∆╢≤ ─

↑⅜─ ─ Ᵽ▬◒ ─ ה ה

⅜♃כ♦─  ↕╣╢ ⁹╕√ ♃כ♦─╠╣⧵

│ ╛ ╡ ╖╩⇔≡◓ꜝⱨ ∆╢↓≤⅜≢⅝╢ 2 ⁹ 

 

 

 

 

 

  

 

 

ₐBowland Maths.e ─ ─ 1≈≢№╢₈ ─ ₉╩╙≤⌐ ₈

╩ ╠∕℮₉≤™℮ ╩ ⇔ ⇔√⁹ ╩ ≡╢ ╩ ⇔

⇔ ™⌂⅜╠ ╩ ↄ ╩ ⇔ ∆╢ ⌐ ↑≡

─ ⌂ ╩ ⇔√ ╩ ⇔≡ ╩ ≡╢↓≤

⌐ ≠™≡ ╩ ∆↓≤ ⇔ ∕╣╩ ™⌐ ∆╢↓≤─ ≈⅜

─ ─ ≢ ↕╣╢↓≤⅜╦⅛∫√⁹↕╠⌐ ⌐ ╩ ╡

╠∑╢↓≤╛ ⌐◒♇ꜞⱩכꜟ ≠™≡ ⇔∕─ ╩ ∆↓≤≢ ⱪ꜡☿☻

─ ╩ ╘╢↓≤⅜ ⌐╦⅛∫√⁹ 

 

 

⅜ ⇔≡ ∫≡™╢ ⅜№╢⁹∕─ ─ ≢│ ╩ ∆╢

√╘⌐ 100,000 ⱳfi♪(1,400 )─ ╩ ⇔≡™╢⁹∕─ ─ 4 ─

╩♃כ♦─ ⇔ ≥↓⌐≥─╟℮⌂ ╩ ∂╣┌╟™⅛ ⱪꜝfi╩

⇔≡ ⌐ ⇔╟℮⁹ 

 

1 

 

 

2  
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ⱪ꜡☿☻  

    A-1             A-2  

    A-3 ה        A-4 ה  

    A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi   A-5 ה  

─  

    B-1  

                      B-4  

 

    C-1 ◦Ⱶꜙ꜠כ◦ꜛfi  

                      C-4 ה  

 

    D-1 ה ה     D-2 ה ה  

    D-3 ה         D-4 ה ה  

    D-5 ה  

≢│ ₈A:ⱪ꜡☿☻ ₉─ A- 1: ≤⇔≡ ⌐ ∆╢ ╩ ╡ ⇔

A- 2 ה ≤⇔≡ ⌐♃כ♦ ≠™≡ ─ ⌐ ∆╢ ╩ ≡╢⁹

╕√ A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi≤⇔≡ ─ ╩ ⌐ ⇔ A-4: ה

≤⇔≡ ⌐ ⇔√ ⱪꜝfi╩ ┘ ∕─ ╛ ╩ ∆╢⁹ 

 

6.6 .2  ─ ∆╢ ╖≤─  

6.6 .3  ─  

│ ─ 3 ⌐ ⇔≡ ∫√⁹ⱪ꜡☿☻ ⌐

⇔≡│ ─ ─ ⅜ ⌐№╢≤ ⅎ╢⁹ ╩ ∆√╘⌐ ≢ ⅎ

╢ ╩ ⇔ ↑√─∟⌐Ɑ▪⌐╟╢ ╩ ∫√╡ ≈─Ɑ▪╩ ╦∑√ 4 ◓

╢╟⌐ⱪכꜟ ™─Ɑ▪─ ─ ≤ ⱪꜝfi≠ↄ╡╩ ∫√╡⇔√⁹ ─

⌐│ ─ ╩ ╡ ⱪꜝfi╩ ∆╢ ≤ ⇔√ ⱪꜝfi⌐≈™≡ ₈

⅛∫√ ₉₈ ↄ⌂∫√ ₉₈ ₉≤™∫√ ╩ ↑ ╡ ╠∑√⁹ 

 

─  

[50 ]×4 

0 15  │ 2010 ─ ⅜ 4863 ≢ 10 ⇔√≤™℮

╢№⌐☻כꜙ♬ ╡ ⌐ ⇔ ∕─ ⅜ ╣≡™╢≤™

℮ ╩⇔√ ⌐ ╩ ⇔√⁹ ≤ ╩ ⇔ ⅜ ⇔

≡ ∫≡™╢ ≢№╢↓≤╩ ⅎ 4 ─ ─♃כ♦─

╩ ⇔√⁹  

15 25  ─ ≢ ─ ─ ╩♃כ♦─ ⇔√⁹

─ ─ ╩ ◓ꜝⱨ⌐∆╢↓≤≢ ─ ⅜╦⅛╢↓≤
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╩ ⇔√╡ ─ ─ ─ ╩ ◓ꜝⱨ⌐ ⇔ ⌐ ╙

™↓≤╩ ⇔√╡⇔√⁹  

25 50  Ɑ▪ ≢ ─Ɽ♁◖

fi╩ ⇔ ─♁ⱨ♩►

▼▪╩ ╩♃כ♦⁹√⇔

⇔ ╦⅛∫√↓≤╩ ◦

⌐♩כ ↕∑√⁹  

 

50 60  ≤∕─ ╩ ⇔√⁹ ∂╟℮⌂ ╩ ≡≡™╢ ╩

╡ → ⅜ ⌂╙─≤ ≢⌂™╙─╩ ∆╢↓≤≢ ╩

⌐ ∆↓≤─ ╩ ⇔√⁹  

60 80  Ɑ▪ ╩ ⇔√№≤ ─ ⅝╩ ╩♃כ♦⁹√∫ ⇔⌂⅜╠

─ ╩ ↕∑≡ ─ ╩ ∫≡™ↄ↓≤⅜≢⅝√⁹  

80 90  : ─ ⌐≈™≡ ⇔ ∫√⁹ ⅛╠│ ☻Ⱨכ♪ ─

╡╩∆╢ ╩≈ↄ╢ ╢fi╩≈ↄכ꜠ Ᵽ☻꜠כfi╩≈ↄ╢

Ɽ♩꜡כꜟ╩∆╢ ╩≈ↄ╢ Ⱶꜝכ╩ ∆╢⌂≥√ↄ↕╪─

⅜ ↕╣√⁹  

90 150 ─≢ⱪכꜟ◓  Ɑ▪≢ ╡⌂≥ⱪכꜟ◓ ╩♃כ♦ ⇔≡╦⅛∫

√↓≤╩⅔ ™⌐ ⇔ ∫√⁹∕╣∙╣─ ⅛╠ ≥─╟℮⌂

╩ ∏╢⅛╩ ≢ ⇔ ⱪꜝfi╩ ⇔√⁹ ─Ɽ꞉

╙♩ⱳ▬fiכ ⇔√⁹ 

150  

180  

⅜ⱪכꜟ◓ ⱪꜝfi♩∕─ ╩ ⇔√⁹ 

─  
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180  

200  

ⱪꜝfi≤∕─ ╩◓ꜝⱨ╛ ╩ ™≡ ⌐ ∆╢↓≤

⅜≢⅝√⅛≥℮⅛╩ ↕∑√⁹↕╠⌐ ⱪꜝfi≤∕─ ⅜ ⇔

─ ╩ ≡╢↓≤⅜≢⅝√⅛≥℮⅛╩ ↕∑√⁹  

6.6 .4  ─  

≢│ ╩ ≡╢ ⅛╠ ╩ ⇔ ⇔ ™⌂⅜╠

╩ ↄ ⅛╠ ╩ ⇔ ∆╢

⌐ ↑≡ ─ ⌂ ╩ ═╢⁹ 

ᵑ ╩ ≡╢  

2 ⌐ 1 ─◖fiⱧꜙכ♃╩ ⅎ Ɑ▪≢ ↕∑√⁹≥─╟℮⌂ ≢ ⅜ ™─

⅛╩ ⅎ╢≤ ₈ ⅜₉₈™≈₉≤™∫√ ⌐≈™≡ ⅜ ⅛∫≡™∫√⁹ ⅎ┌

─ ↄ≢ ⅜ ™↓≤⌐ ⇔√Ɑ▪│ ⌐ ≥╙⅜ ⌐№∫≡™╢─≢│

⌂™⅛≤ ⅎ ₈ ╡ ╖₉ ╩ ⇔⌂⅜╠ ⅛╘≡™∫√⁹╕√ №╢ ⌐⌂−

⅜ ™─⅛╩ ≢⅝⌂™ ⌐│ ◓ꜝⱨ╛ ╡ ╖╩⇔⌂⅜╠ ∕─ ╩ ∫≡

™√⁹A- 1: ─ ⌐ ∆╢ ╩ ╡ ⇔√╡ A- 2 ה ♃כ♦─

⌐ ≠™≡ ─ ⌐ ∆╢ ╩ ≡√╡∆╢↓≤⅜≢⅝√≤™ⅎ╢⁹ 

ᵒ ╩ ⇔ ⇔ ™⌂⅜╠ ╩ ↄ  

≈─Ɑ▪╩ ╦∑√ 4 ─ ≢ ╩╕≤╘╢╟℮⌐ ⇔√⁹Ɑ▪↔≤⌐

≡√ ⌐ ∆╢ ╩ ♁ⱨ♩╩ ™≡ ╩ ⇔⌂⅜╠ ⇔№∫√⁹∕⇔≡

⌐╙≤≠™≡ ╩ ⅎ╢≤≤╙⌐ ─ ≢ ≥─╟℮⌂ ─ ╩

∆╢⅛⌐≈™≡ ⇔ ™╩ ╘≡™∫√⁹2 ─Ɑ▪⅛╠ 4 ≥↓╢∆⌐ⱪכꜟ◓─

≢ A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi─ ─ ╩ ⌐ ∆╢ ⅜╟╡ ⌐

╦╣√⁹ 

ᵓ ╩ ⇔ ∆╢  

↔≤⌐ ↕∑╢≤≤╙⌐ ∕╣╩, ⱪꜝfi≤∕─ ╩◓ꜝⱨ╛ ─

╩ ™≡╦⅛╡╛∆ↄ ∆╢↓≤⅜≢⅝╢⅛ ≤™℮ ≢ ↕∑√⁹A-4:

ה ≤⇔≡ ⌐ ⇔√ ⱪꜝfi╩ ┘ ∕─ ╛ ╩ ∆╢↓≤

⅜≢⅝≡™√⁹ 

↕╠⌐ ─ ╩ ╡ ⱪꜝfi╩ ∆╢ ≤ ⇔√ ⱪꜝfi⌐≈™≡

₈ ⅛∫√ ₉₈ ↄ⌂∫√ ₉₈ ₉≤™∫√ ╩ ↑ ╡ ╠∑≡ ∕─

╩ ↕∑√⁹ ⅎ┌ M│ ─╟℮⌐ ⇔≡™╢⁹ 

⅛∫√   
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₈ ⱪꜝfi╩ ∆╢ ≢ ⅛∫√≤ ℮─⅜ │ ₁⌂ ⌐ ⇔≡

∕─ ⅛╠ ⅝ↄ ≈─ ⌐⇔╓∫≡ ⅎ╢↓≤⅜≢⅝√↓≤∞⁹↓℮∆╢↓≤

≢ ╕∏ ⌐│≥─╟℮⌂ ⅜№╢⅛╩ ⇔ ∕─ ⌐⇔╓∫≡ ⅎ╢↓

≤≢└≤≈└≤≈─ ⌐ ⇔≡ ⇔ↄ ═√╡ ╩ ⅎ√╡≢⅝√⅛╠∞⁹╕√

ↄ─♦כ♃╩ ⅎ√─╙ ⅛∫√≤ ╩♃כ♦℮⁹ ⇔≡╖√╡ ∂ ╩™

ↄ≈╙─♦כ♃╩ ∫≡ ₁⌂ ⅛╠ ⅎ╢↓≤⅜≢⅝√─≢ ⅜ ⌂─⅛╩

⇔ↄ ∆╢↓≤⅜≢⅝√⁹₉  

ↄ⌂⅛∫√  

₈ ─ ≢ ⅛∫√ │ ─ ⌐≤∫≡∕─ ⅜ ⅛≥℮⅛╩ ⅎ≡™

⌂⅛∫√↓≤∞⁹ ╩ ╠∆≤™℮↓≤┌⅛╡ ⅎ≡™√─≢ ─ ₁⌐≤∫≡

≤≡╙ ⌂ ⅜ ↄ⌂∫≡⇔╕∫√⁹ ₉  

 ─ ⅜ ─ ∞↑≢⌂ↄ ╩♃כ♦ ⇔⌂⅜╠ ─ ╩ ╢↓≤

⅜≢⅝√⁹ ─ ╩ ↕∑≡ ─ ╩ ╢↓≤⅜≢⅝⌂⅛∫√ ⅜ ™√⁹

╡ ╡≢│ ╒≤╪≥─ ⅜ Ɑ▪ ─ⱪכꜟ◓ ╩ ⌐ ╡ ╡⌂⅜

╠ ∆╢↓≤⅜≢⅝≡™√⁹ ≤⇔≡│ ⅎ┌ ∕╣∙╣─ ⌐≈™≡╙℮

⇔ ═≡ ⇔≡ ⅎ╢↓≤⅜≢⅝╣┌ ⅛∫√≤™∫√╙─⌂≥⅜№∫√⁹╕√

√∟⅜ ⇔√ ╛Ɽ♩꜡כꜟ≢ ⌐ ╩ ←↓≤⅜≢⅝╢─⅛⅜╦⅛╠⌂™≤™

℮↓≤╩ ⇔≡™╢ ╙™√⁹ 

 

6. 6.5  ≤   

╩ ⇔≡ ╩ ≡╢↓≤ ⌐ ≠™≡ ╩ ∆↓≤ ⇔

∕╣╩ ™⌐ ∆╢↓≤─ ≈⅜ ─ ─ ≢ ↕╣╢↓≤⅜╦⅛∫√⁹

↕╠⌐ ⌐ ╩ ╡ ╠∑╢↓≤╛ ⌐◒♇ꜞⱩכꜟ ≠™≡ ⇔∕─

╩ ∆↓≤≢ ⱪ꜡☿☻ ─ ╩ ╘╠╣╢↓≤⅜ ⌐╦⅛∫√⁹ 

≢ ⇔√™ ⅜ 2 №╢⁹1 │ ⱪꜝfi─ ╩ ⅎ↕∑╢ ╩

∆╢↓≤≢№╢⁹ ⌐⅔™≡╙ ∕─ ⱪꜝfi≢ ─ ╩ ⅎ╢⅛╩ ℮↓

≤≢ ╩ ⅎ↕∑√⅜ ∕─ ⅜ ⱪ╙№∫√⁹כꜟ◓™⌂│≢ ╩

⌐ ⅎ↕∑╢↓≤╩ ⇔≡ ⱪ꜡☿☻ ─ A- 4 ה ╩ ╕≢ ╘╢↓≤

⅜≢⅝╢≤ ⅎ╢⁹2 │ ─≥↔ⱪכꜟ◓ ⱪꜝfi╩≥─╟℮⌐ ╡ →≡◒ꜝ☻

≢ ≈─ ⱪꜝfi╩ ∆╢⅛≤™℮ ─ⱪכꜟ◓─≤⁹╢№≢ ⱪꜝfi⅜╟™⅛╩

┌∑╢∞↑≢│⌂ↄ ◒ꜝ☻≢╟╡╟™ ⱪꜝfi╩ ∆╢╕≢─ ╩ ℮↓≤≢

A- 5 ◖Ⱶꜙ♬◔כ◦ꜛfi─ ≤─ ╩ ╘≡™ↄ ⌐⇔√™⁹ 

 

 

Bowland Charitable Trust  ( 2008). "Bowland Maths ". (DVD)  

(2012) Bowland Maths.

, Vol.4 pp.58-61 
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⅔╟┘ ▪ⱨꜞ◌⌐│ ⅜ ⇔≡ ∫≡™╢ ⅜√ↄ↕╪№╢⁹

WWRB≢│ ▪ꜟ☺▼ꜞ▪ ꜜꜟ♄fi ♩ꜟ◖─ 3⅛ ─℮∟ ≥─

⅜ ╙ ╩ ≤⇔≡™╢─⅛╩ ⅎ≡™╢⁹♦כ♃╩ ⇔≡≥─ ⅜ ╙

╩ ≤⇔≡™╢─⅛╩ ═≡ WWRB⌐ ⇔╟℮⁹ 

 
 

 

⌐⅔↑╢ 

 

(  

(  
 

 

⌐ 

⌂  

▪ꜟ☺▼ꜞ▪

Algeria)  

      

35         316  

  

2,381,740  84,350  12  

ꜜꜟ♄fi Jordan)  
       

6          12  

     

89,320  2,830 
1 

♩ꜟ◖ Turkey)  
      

72         817  

    

783,560  242,940 
214 

Japan) 
     

127         152  

    

377,950  46,090 
430 

 

 

 

 

 

 

 

 

 

6.7  ─  

 

  

  

 

 

 

 

 

 

 

 

 

 

6.7 .1  ⌐≈™≡ 

Bowland Maths.─ ─ 1≈≢№╢₈ ⌂ ─ ₉╩╙≤⌐ ─ 1

─ ⌐ ╦∑≡₈ ─ ₉≤™℮ ╩ ⇔√⁹₈ ⌂ ─ ₉│ ⅔

╟┘ ▪ⱨꜞ◌─ ₁┼ ╩ ∆╢≤™℮ ╩ ∫√ ─

WWRB⅛╠─ ╩ ↑ ♃כ♦ ─ ≢ ⌐⅔↑╢ ⌂ ─ ╩

⌐ ⇔ ≥─ ⅜™∟┌╪ ╩ ≤⇔≡™╢⅛╩ ∆╢√╘─ ╩ ∆╢

↓≤╩ ≤⇔√ ≢№╢⁹FAO ⅜ ⇔≡™╢ ─

Bowland Maths.─ ─1≈≢№╢₈ ⌂ ─ ₉╩╙≤⌐ ₈ ─ ₉

≤™℮ ╩ ⇔ ⇔√⁹ ≢ ╠╣╢ ⌂ ─

⌐⅔↑╢ ⌐≥╙╩♃כ♦─ ≢ⱪכꜟ◓ ╩ ⇔

⇔√⁹ ⱪכꜟ◓ ≢─ ה ⌂≥╩ ⇔≡ כꜟ◓

ⱪ╛ ≢─ ─ ⅜ ∕↓≢─ ─ ⌐ ┘≈ↄ↓≤⅜╦⅛∫

√⁹ ─ⱪ꜡☿☻ ─ ╩ ⅛╠ ⌐ ⅝ →╢√╘⌐│ ∕─

≤⇔≡₈ ₉⅜ ∆╢─≢ ─ ≤│ ⌐ ⌐⅔↑╢

⅜≥─╟℮⌐ ∆╢⅛╩№╠⅛∂╘ ⇔ ⌐ ∂≡ ≡╩ ∂⌂↑╣┌

⌂╠⌂™↓≤⅜╦⅛∫√⁹ 

 



 

124 

 

ⱪ꜡☿☻  

    A-1             A-2  

    A-3 ה        A-4 ה  

    A-5 ◖Ⱶꜙ♬◔כ◦ꜛfi   A-6 ה  

─  

    B-1  

                      B-4  

 

C-2 ה  

     C-3                    

 

    D-1 ה ה     D-2 ה ה  

    D-3 ה         

⌂ ─ ╩♃כ♦─ ⅎ≡ ─ √╡⌐ ⌂ ─ ╩ ∆╢

⌐ ⅛∑╢≤™℮ ╣⌐⌂∫≡™╢⁹ ≢│ ─♃כ♦─ ⌐ ⌐

⅔↑╢ ╙♃כ♦─ ⅎ√⁹∕╣│ ─ ⌂ ─√╘⌐

⌂ ╟╡╙│╢⅛⌐ ↄ─ ╩ ≢ ≤∆╢≤™℮ ╩ ╕ⅎ╢↓≤⌐╟╡

≈ↄ╡ ↕╣╢ ⌐ ⅜ ≡ↄ╢↓≤╩ ⇔√⅛╠≢№╢⁹  

₈ ₉≤™℮ ╩ ⌐≥℮ ↕∑╢⅛⅜ ≤⌂╢⁹ ⌐│ ─

╛ ה ─ ╩⇔ ∕╣╩╙≤⌐ ╩ ╡ ╩ ╘√╡ ∕─ ⌐

∂≡ ⇔√╡∆╢⁹ 

 

6.7 .2  ⌐ ∆╢ ╖≤  

 

6.7 .3  ─  

│ 1 ⌐ ⇔≡2 ⌐ ∫√⁹│∂╘⅛╠₈ ₉

╩ ⅎ↕∑╢≤ ⌐≤≥╕╢ ⅜ ⌂ↄ⌂™≤ ⇔ ₈ ⅛ ─℮∟─≥─

⅜ ╙ ╩ ≤⇔≡™╢─⅛₉╩ ⅎ↕∑╢↓≤⌐⇔√⁹↕╠⌐ ╩♃כ♦√╣╠

⌐ ⇔ ∆╢≤™℮ ─№╢ ≤ ╛ ─ ╩ ∆ ⅛╠ 6.7

1⌐ ⇔√ ╩♃כ♦─ ⇔√⁹ 

─ ⱪכꜟ◓⌐ 3 4 ≢ ⇔ ™ └≤≈─ ⌐╕≤╘╢╟℮⌐⇔√⁹

│ⱪכꜟ◓─↓ ─ ⌐ ≠⅝ ≤ ≤ ╦╣╢ ⅜ ∆╢╟℮⌐

⇔√⁹ 
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─  

[50 ]×

4 

 

0 20  ⅔╟┘ ▪ⱨꜞ◌─ ₁┼─ ╩ ∆╢≤™℮ ╩

∫√ ─ WWRB ≢│ ⅜ ⇔≡™ↄ ▪ꜟ☺▼

ꜞ▪ ꜜꜟ♄fi ♩ꜟ◖ ┼─ ⌂ ─ ╩ ⅎ≡™╢≤™℮↓≤╩

ⅎ√⁹≥─╟℮⌂♦כ♃⅜ ⅛╩ ⇔ ∫√⁹

♄ⱶ─ ⅜♃כ♦─≤⌂ ⇔™≤™℮ ⅜ √⁹FAO

─ aqastat ≤™℮ ◦☻♥ⱶ≢ ╠⅛♃כ♦╢™≡╣↕

⌂ ∞↑╩≤∫≡╕≤╘√ ╩ ⇔√⁹ 

20 30  ⌐≈™≡ ╩ ∫√⁹ ∞↑╩ ⇔√ ╩

→≡ ∕─ ⅜╟ↄ⌂™ ╩ ⇔ ∫√⁹  

30 50 ╩♃כ♦  ⇔≡≥─ ⅜ ╙ ╩ ≤⇔≡™╢─⅛╩ ≢

ⅎ√⁹ ⌐ ─╟℮⌂ ⅎ⅜ ╠╣√⁹  

 ủ №√╡ 100 №√╡ ─ ⌂ ─ ╩ ╘ ╙ ⌂™

─ꜜꜟ♄fi⅜ ╙ ╩ ≤⇔≡™╢ ≢№╢≤  

 ủ │ ─ ╩ ∆╢≤  

ủ ─↓≤╙ ⌂ ⌐ ╕╣≡™╢⅛╠ ⅎ⌂ↄ≡╙╟™  

50 80 ─≢ⱪכꜟ◓  ⇔ ™ ─ ⅎ⌐ ≠™≡ 4 ≢ⱪכꜟ◓─ ╩

⇔√⁹ ─ ⅜ ╟™⅛≢│⌂ↄ ∕╣∙╣─ ╩ ⇔

╟╡╟™ ≠ↄ╡╩ ∫√⁹  

80 90  №√╡─ ⌂ ─ ∞↑╩ ⇔≡ ⇔≡™╢◓ꜟ

⌐ⱪכ ╩↕∑ ╩ ∫√⁹ ⌐ ⌂ ╟╡╙ ⌐

⌂ ─╒℮⅜ ™─∞⅛╠ ─↓≤╙ ⅎ╢═⅝∞≤™℮ ⅜ ↕

╣√⁹ 

90 100 ─≢ⱪכꜟ◓  ⇔ ™: ╩ ↑≡ ─ ╩ ∫√⁹ ─

↓≤╩ ╛ⱪכꜟ◓√∫⌂⌐℮╟╢∆ №ⅎ≡ ─↓≤│ ⌐ ╣

⅜ⱪכꜟ◓™⌂ ╠╣√⁹ ≢│ ∕─ ╩ ⌐ ╙ⱪכꜟ◓╢═

№∫√⁹  

100  

150  

─≢ⱪכꜟ◓ ╩ ⇔√⁹ ⌐ ─╟℮⌂ ⅜ ╠╣√⁹ 

╙ ⅛∫√  

№√╡ 100 №√╡ ─ ⌂ ─ ╩ ╘ ╙ ⌂™ ─

ꜜꜟ♄fi⅜ ╙ ╩ ≤⇔≡™╢ ≢№╢≤  

⌐ ⇔≡™╢ │ ─ ╟╡╙ 2 ─ ╩ ∆╢≤  

1 ⌐ ⌂ ÷{( ⌐⅔↑╢ } 

№√╡⅜ ∆╢  

╩ ╘ ⅜ ╙ ↕™ꜜꜟ♄fi⅜ ╙ ╩ ≤⇔≡™╢ ≢№╢≤  
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( ) ( )
( )

( )ⅎ╢ ─⌐ №√╡⅜
⌐ ⌂

1
10

10001
öö
÷

õ
ææ
ç

å

³
ö
÷

õ
æ
ç

å ³

╩ ╘ ╙ ─ ↕™▪ꜟ☺▼ꜞ▪⅜ ╙ ╩ ≤⇔≡™╢≤  

⌐⅔↑╢ ─ ⌐⅔↑

╢ ─ ─ ≢ ⅎ╢

⅜ 1 ⌐ ⌂ ╩ ∕╣∙

╣ ⇔ ╩≈↑╢⁹ ⌐ ↔≤⌐

─ ╩ ╘ ⅜ ╙ ↕™ ≢№╢▪ꜟ☺

▼ꜞ▪╩ ╙ ⅜ ⌂ ≤  

150  

180  

ⱳ☻♃כ☿♇◦ꜛfi╩ ∫√⁹ 

─ⱪכꜟ◓  ─ ╩ ⅝ ╛

╩ ∫√⁹ ⌐ ╩∆╢ ⅜ ╠╣

√⁹ 

180  

200  

™⌐ ╩ ∫√⁹ 

─ⱪכꜟ◓─≤  ⅜╟⅛∫√⅛ ≥─╟℮

⌂ ╩ ⇔√⅛⌐≈™≡ ⇔ ∫√⁹ 

 

6.7 .4  ─  

≢│ ≈─ ≤ 4 ⌐ ∆╢⁹│∂╘⌐ ⌐≈™≡ ═╢⁹

↓─ ─ ⅜ ≢ ⇔√ ≤ ╙∫≤╙ ⅜ ™≤ ⇔√ ╩ ∆

╢≤ ─ ╡≢№╢⁹ │  

₈ ⌂ ₉╩ ≤ ⌐ ⇔

∕╣╩╙≤⌐ 1km2 √╡≤ √╡

─ ╩ ╘√⅜ │ ═≡™⌂™⁹ 

№√╡─ ⌐ ╘╢

─ ₈ ─ ⅜ ™╒≥ ⅜ ⌐

⌂╢₉ ⌐ ╘╢ ─

1km2 √╡─ ╩ ╘√⅜ │ ═≡™⌂™⁹ 

№√╡─ ╩ ╘ ꜜꜟ♄fi≤⇔√⁹ 

√╡─ ╩ ╘ ꜜꜟ♄fi≤⇔√⁹ 
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│ ꞉כ◦◒כ♩⌐ ─╟℮⌐ ⇔≡™╢⁹ 

₈ ─ ⅜÷ ↕╣≡™╢─│ │ ⅜ ℮↓≤≤ ⌐ ℮↓≤≤™℮2 ─ ™

⅜№╢─≢ ∕╣╠│∞™√™ ╩ ∏≈ ℮∞╤℮≤ ⇔√⅛╠⁹₉ 

↓╣╠─ ─ ⅜ ∑∏⌐ ╠∆⌐│ ∞↑≢⌂ↄ ╙ ≢№╡ ∕─

√╘⌐│ ─ ╙ ∆╢ ⅜№╢≤ ⅎ√≤ ↕╣╢⁹∕⇔≡ ↓╣╠─ ⅎ

╩╙≤⌐ ≢ ⇔ ∫√ ↔≤⌐₈1 ⌐ ⌂ ÷ ₉≤₈1 ⌐

⌂ ÷ ₉╩ ⅎ√ ╩ ≤⇔≡ ⇔ ∕─ ⅜╙∫≤╙ ↕™ꜜꜟ♄

fi≤™℮ ╩⇔√⁹ 

│ ↓─ ⇔ ™─ ╩ ╡ ╡ ─╟℮⌐ ⇔≡™╢⁹ 

─↓ההה₈ ≈╩√⇔√─∞⅜ ↓╣│ ╩ ╘╢√╘─ ≢∆⁹↓╣│╖╪⌂

⅜ ╩╛∫≡™╢≤™℮ ≈⅝≢∆ √∟≢ ⇔№∫√√╘⌐

│╦↑⅜ ⅛╠⌂⅛∫√↑≥ ⌐│₈↓╣≢╟⇔ ₉≤™ⅎ╢╟℮⌂ ⅜

∑╢≤↓╤│ ⇔⅛∫√≢∆⁹₉ 

≢│ ⌐⅔™≡ 3 ⅜ √╡─ ╩ ╘ ꜜꜟ♄fi≤⇔

√⁹ ╡─1 │ ₈ 1 ⌐ ⌂ ÷ ₉╩ ╘

∕─ ⅜╙∫≤╙ ↕™♩ꜟ◖≤⇔√⁹↓─ │ ↓─ ─ ╩ ─╟℮⌐ ⇔

≡™╢⁹ 

₈₈ ₉─ │₈ ₉≢ │₈km2₉≢ │ ℮↑╣≥ ∕╣∙╣─

≢ ⇔≡™╢╙─│ ∂⌂─≢ ╛ ™│⌂™≤ ℮⁹1 ⌐ ⌂ ⅛╠∕╣

╠╩ ⇔√╙─╩ ╢↓≤≢ ╩ ≤⇔≡™╢ ╛ ≈№√╡ ⅜≥╣ ╣

╢⅛⅜ ⅛╢│∏⁹ ╩ ↕⌂⅛∫√ │ ╙⇔ ⅜ ↄ≤╙

⅜ ⅛∫√╠ ╩ ≤⇔≡™╢ │ ™⅛╠ │ ⌂™≤ ⅎ√⁹₉ 

⇔⅛⇔ ₈ ⌐⅔↑╢ ₉╛₈ ₉╩ ∆╢ │ ⇔≡™⌂™⁹

∕⇔≡ ≢─ ⇔ ™≢│ ⌐≈™≡≥℮∆╢⅛⅜ ⌐⌂∫√╙── ₈ │

─ ╟╡ ™⁹≢╙ ∕╣╩ ∆╢─│Ν⁹₉₈ ≢ ℮ ─ ⅜ ⅛≢

│⌂ↄ ⇔≡╖╢≤∆╢≤∕─ ⅜╙⇔ ∫√╙─∞∫√╠ ⅎ⅜ ╦∫≡⅝≡⇔╕

℮⁹∕╣⌂╠ ⌂≥∑∏⌐ ⅎ╠╣√ ─╖≢ ⅎ╟℮⁹₉ ™∏╣╙ ─

╟╡ ≤™℮ ⅛╠ √╡─ ╩ ⌐⇔≡ ꜜꜟ♄fi≤™℮ ╩⇔√⁹ 

↓╣╠ ≈─ ≢│ ≥─ ╙ ⌐⅔™≡ ╠ ╩ ⇔≡™√⅜ ∕╣╩

™≡ ╩ ┬↓≤╕≢│≢⅝⌂⅛∫√ ⅜ ╠╣√⁹ 

≢─ ⇔ ™≢│ ₈ ≢ ℮ ₉╩≥℮ ≠↑╢⅛⅜ ⇔ ╦╣√⁹ │

₈ ≢ ℮ ₉⌐ ∆╢ ⅜ ↕╣√↓≤⌐╟╡ ₈ 1 ⌐ ⌂ ÷

1 ⌐ ⌂ ÷ ₉≤™℮ ⅜ ↕╣√≤ ⅎ╠╣╢⁹

─ │ ─╟℮⌐ ⌐≈™≡ ∆═⅝≢│⌂™ ≢⌂ↄ⌂╢≤

™℮ ≢ ⇔≡⅔╡ ₈ ≢ ℮ ₉⌐ ∆╢ ⌐╕≢│ ∫≡™⌂⅛∫√≤

ⅎ╠╣╢⁹ ─ ╩ ™√ ≢ │∂╘≡ ₈ ≢ ℮ ₉╙ ⇔√ ⅜

╟⅛∫√≤ ⇔≡™╢⁹↓╣╠─↓≤⅛╠ ₈ⱪ꜡☿☻ ₉⌐⅔↑╢A- 1 ─
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⌐№√╢ ⅜ ╛ⱪכꜟ◓ ≢─ ⌐╟∫≡ ⌐ ⅝ →╠╣√↓≤

⅜╦⅛╢ 2  2 2 ⁹≈╕╡ ╛ⱪכꜟ◓ ≢─ ─ ⅜ ∕↓≢─

─ ⌐ ┘≈ↄ↓≤╩ ⇔≡™╢⁹ 

 

6.7 .5  ≤  

≢│ ─♃כ♦─ ⌐ ⌐⅔↑╢ ╙♃כ♦─

ⅎ√⁹↓─↓≤⌐╟╡ ≈ↄ╡ ↕╣╢ ⌐ ⅜ ≡⅝√⁹ ╩≥℮ ℮⅛╩

ⅎ↓≤≢ ₈ ₉≤™℮ ╩ ⌐ ↕∑√╡ ╛ ╩ ⇔√╡⇔≡

╩ ∆╢↓≤⅜≢⅝√⁹ 

─ ╩ ⇔≡ ₁─ ≥╙╩ ⅛╠ ⌐ ⅝ →≡™ↄ↓≤⅜ ≤⌂╢

⅜ ∕─ ≤⇔≡₈ ₉⅜ ∆╢≤™℮↓≤⅜ ↕╣√≤ ⅎ╢⁹ כꜟ◓

ⱪ╛ ⌐⅔↑╢ ⅜≥─╟℮⌐ ∆╢⅛╩ ⅎ╢↓≤⅜ ─ ≢№╢⁹

⌐⅔™≡│ ╛ⱪכꜟ◓ ⌐⅔™≡ ⅜≥─╟℮⌐ ∆╢⅛╩№╠⅛∂

╘ ⇔ ⌐ ∂≡ ≡╩ ∂⌂↑╣┌⌂╠⌂™⅛╠≢№╢⁹ 

╕√ ─ ≢│ ₈◒ꜝ☻ ≢─ ⇔ ™₉⅜ ≤⌂∫√ Ɑכ☺

⁹™ↄ≈⅛─ ⅎ⌐ ╩ ≡ ╟╡╟™ ⌐⌂╢╟℮⌐ ╡ →╢ ╩ ↑╢

↓≤╙≢⅝√≤ ⅎ╠╣╢⁹∕─╟℮⌂ ⌐≈™≡ ⅎ╢↓≤╙ ─ ≢№╢⁹ 

  

 

ה  

Bowland Charitable Trust  ( 2008). "Bowland Maths ". (DVD)  

2012 ₈ ∆╢ ╩ ∆╢ ≤ ⌂ⱪfiכ○ ─ ╩ ⇔≡₉

ₐ 94 ₑ p.368 

ה ה ה ה ה (2012) ₈ ─

⌐ ∆╢ ˈⱪ꜡☿☻ ─ ≤∕─ ˈ₉ ₐ 45

ₑ pp.329-334 
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─  

─ │ ▬◑ꜞ☻⅛╠⅔ ⅝⇔√ ⱴꜟ◖ⱶה☻꞉fi

fi○♬○ה☻ꜞ▪ Ɫ♪♁fiה♪Ⱶ♬◒ ↕╪⌐╙ ⇔≡™√∞™

√⁹ ┘ ─ │ ꞉▬ꜘ꜠☻◦☻♥ⱶ⌐╟╡ ⅜ ⅎ╠╣≡™╢⁹  

⌐ ─ ─ ╩ ∆⁹  

 

ⱴꜟ◖ⱶ ⱪכꜟ◓ ⌐≈™≡≢∆⅜ ≢ⱪכꜟ◓╢№ ⅝ ╕∫≡⇔╕∫√╡

∫√ ⌐ ⅝∕℮⌐⌂∫≡⇔╕∫√≤⅝ ≥─╟℮⌐◘ⱳכ♩⇔≡™⅝╕∆⅛  

╕∏ ⇔≡╖╢ ⅎ╩ ™≡╖╢≤™℮↓≤╩ ↑≡™╕∆⁹∕╣≢ ⅝

╕∫≡™╢≤↓╤⌐│ ╩⅛↑≡ ╕∏₈ ≥℮ ⅎ≡™╢─ ₉≤ ⇔∞↑ ╘

╢╟℮⌂▪♪Ᵽ▬☻╩⇔╕∆⁹∕╣⅛╠ ∫√ ∫№⅜ⱪכꜟ◓╢™≡∫™⌐

√ ⌐│ ∕╣⅜ ∫≡™╢≤│⌂╢═ↄ│∫⅝╡│ ╦⌂™╟℮⌐⇔≡ ₈ ⌐

│≥╪⌂ ⅜№∫√─ ₉≤⅛ ⌂╢═ↄ ⇔⌂™╟℮⌐⇔≡™╕∆⁹∕╣≢

⇔≡ ╠⅛ⱪכꜟ◓─ ↕╣≡ ∫≡™╢≤ ↕╣≡╙™™─≢│⌂™⅛

≤ ∕╣⅜ ⌂─≢│⌂™⅛≤ ™╕∆⁹ ⌐ ╡ ∫≡ כꜟ◓─∟√

ⱪ─ │↓℮™℮ ≢ ∫≡™╢≤ ⅎ╣┌™™─≢│⌂™⅛≤ ∫≡™╕∆⁹ 

Q Bowland  Math s.─ ╩▪꜠fi☺⇔√≤─↓≤≢∆⅜ Bowland  Math s.≢│ ─

─ │≥℮™℮ ⌐⌂∫≡™ↄ─≢∆⅛⁹ ─╟℮⌐ ⱪ꜠♀fi♥כ◦ꜛ

fi↕∑≡ ╦╢─≢⇔╞℮⅛⁹ 

⌐≥↔ⱪכꜟ◓ ⇔√ⱳ☻♃כ╩ ⇔≡ ∕─ ↕╣√ⱳ☻♃כ╩ ≡

⅜ ∆╢ ∕⇔≡ ≤─ ⌐≈™≡ ╡ ╢≤™℮╙─⌐⌂∫≡™╕∆⁹  

№≤ ←╠™№∫√╠™™⅛⌂≤ ∫√⁹∕─ │ │ ≢ ⇔

≡ ╡ ╡╩⇔≡ ╦╡≤™℮ ∂⌐⌂╢⅜ ≢ⱪכꜟ◓ ∆╢ ≢ ─ ⅜

↕╣≡⇔╕∫√╡ ─ ─ ╩ ≡↓℮™℮ ╩ ╡ ╣⌂ↄ≡│™↑⌂™

╪∞⌂≤ ∫√ ≥╙⅜™∫┐™™╢≤ ℮╪≢∆⌡⁹∕╣╩┤╕ⅎ√ ─

╩╙℮ ∆ ≡ⱪ≢│⌂ↄכꜟ◓│ ≢™™≤ ™╕∆⅜⁹∕╣⅜№╢

≤ ⸗♦ꜟ ─ ⌐⌂╢╦↑≢∆⁹  

⌂− ∕℮ ∫√⅛≤ ℮≤ ⱪ꜠♀fi♥כ◦ꜛfi≢╟ↄ ⇔≡™√ ≢∆⅜

№─ √∟│ ─ ⅛╠ ∆ ─ ╩└™≡ ⅜ ╗ ╩ ⇔≡ ∕╣

╩╙≤⌐ ⇔≡™╕⇔√╟⌡⁹№╣∫≡ │►♁≢∆╟⌡ ⌂ ™ ≢∆↑≥

─ ⅛╠ ∆ ─ ╩ ™√∫≡ ⅜ ╘╢ ⌂╦↑≢│⌂™⁹∕

╣╩ ≥╙√∟│ ∫≡™╢│∏⌂╪≢∆╟⌡⁹√∞ ⌐ ⅝ ╩⇔≡™╢⅛╠

╡│ ⅜ ╘╢⌂╪≡ ∫≡™╕∆↑≥ ∕╪⌂ ⌐│ ⇔≡⌂ↄ≡ ™╤╪

⌂ ╩ ⅎ≡™╢╦↑≢∆╟⌡⁹ ⅎ┌ ╖√™⌐ ∆ ╩ ™√ ╡─

⌐ ⇔≡╛╢≤™℮─≢ ↕╠⌐ ⇔≡╖╢≤⅛⁹№≤│ │♃כ♦─

─ ⅜ ⇔≡™╢╙─╩╙≤⌐⇔≡™╢─≢ ╛ ⌐ⱨ◊כ

◌☻⇔╕∆╟⌡⁹≢╙ ╩ ℮─│ ∞↑≢│⌂ↄ≡ ─╒℮⅜∏∫≤ ╩

℮ ≢∆╟⌡⁹∕℮™℮↓≤╙ ⅎ≡≢⅝╢╟℮⌐ ⱪꜝ☻⇔≡╛╢ ⅜№

╢─≢│⌂™⅛≤ ™╕⇔√⁹ 
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≢ ⇔™ ⌐│ ꜠ⱳכ♩ ⌐⇔≡ ↕╠⌐ ⅜ ≤⌂♃כ♦√∫⅛⇔

╙ ═≡ ↕∑√™≤ ™╕∆⁹ ⅎ┌ ─↓≤╙ ⌐⇔√╡ ⌐ ⌂

≤│≥─ↄ╠™─ ⌂─⅛⌐≈™≡ ╩ ™≡ ⅎ√─⅛╙⇔╣⌂™⅜ ∕─

√∟⅜⅔™√ ⅜ ⇔™─⅛ ⌐ ═≡ ∞∫√─⅛⌂≥╙ ∆╢╟

℮⌐≢⅝╢≤™™⌂≤ ™╕∆⁹ 

Q ◒ꜝ☻ ≢─ ⅜⌂⅛∫√⅜ ≥↓⌐ ╩ ≡√⅛∫√─⅛  

ⱴꜟ◖ⱶ √∟⅛╠™╤™╤⌂ ⅜∑∫⅛ↄ ≡⅝≡™╢─≢ ∕╣╩ ╡ ╣╢√

╘⌐♦▫☻◌♇◦ꜛfi⇔≡╙╟⅛∫√≤ ℮⁹╕√ ⱪ꜠♀fi♥כ◦ꜛfi⇔√ ⌐

∕╣∙╣≢∟╞∫≤♦▫☻◌♇◦ꜛfi⇔≡╙╟⅛∫√─≢│⌂™⅛≤ ∫√⁹  

≢∆⅜ ╙ ╙ ⅜√™≡⇔╩fiꜛ◦כ♥ⱪ⅜ⱪ꜠♀fiכꜟ◓ №╣

│ ⌐ ⌂─⅛⁹∕─ ╩ ∫≡ ∂╟℮⌂ ⅎ ─ ⌐ ↕∑≡ ∕

╣⌐≈™≡ ∆╢↓≤│≢⅝⌂™⅛  

─ │ ≢ⱪכꜟ◓ ≈─ ╩≈ↄ╢≤™℮↓≤⅜№∫√─≢ ◒ꜝ☻

≢ ╡ →╢≤™℮↓≤│⇔╕∑╪≢⇔√⁹√∞↔ ™√∞™√╟℮⌐

─♦▫☻◌♇◦ꜛfi⅜№∫√ ⅜↕╠⌐╟™ ≠ↄ╡⌐ ⅛∑√≢⇔╞℮⇔

ⱪ꜠♀fi ─♦▫☻◌♇◦ꜛfi╙ ╩ ∆╣┌ ╣√≤ ™╕∆⁹↓╣⅛╠™╤

╪⌂ ╩ ∫≡™↓℮≤ ™╕∆⁹  

▪ꜞ☻ ⱴꜟ◖ⱶ ⅜ ™╕⇔√╟℮⌐ ⅜™╤™╤⌂ ⅎ╩ ⇔≡™√─≢ №

╢ ─ⱪכꜟ◓╛ ⅎ─ ∞↑╩ ╡ →≡ ∕╣⌐≈™≡ ≢♦▫☻◌♇◦

ꜛfi∆╢≤™∫√ ╙№∫√─≢│⌂™⅛≤ ™╕∆⁹  

♪Ⱶ♬◒ ─ ╒≥≢ⱪ꜠♀fi♥כ◦ꜛfi ╩↕∑√─⅜≤≡╙╟⅛∫√

≤ ™╕∆⁹≤≡╙♃▬Ⱶfi◓⅜╟⅛∫√≤ ™╕∆⁹∕╣⌐╟∫≡ ≢ⱪכꜟ◓

ⅎ ∆↓≤⅜≢⅝≡™╕⇔√⁹ ╒≥≢ ↕∑╢≤™℮─│╟™≢∆⌡⁹ 

Q ⱳ☻♃כ╩ ≡╕╦╢ ╩≤∫≡™╕⇔√⅜ ∕─≤⅝ ∆↔ↄ√ↄ↕╪

≥╙√∟⅜ ╕∫≡™╤™╤√∏⌡≡™╕⇔√⁹╖╪⌂⅜ ⌐ ∫≡™╢↓≤≢∆

─≢ ─ ≢ ≥╪⌂ ⅜ ∞∫√─⅛╩ ℮↓≤╙ ≢⇔╞℮⁹╕

√ ∕╣∙╣─ ─ ╩ ╡ ╢╟℮⌂ ╩ ↑╢≤╟⅛∫√─≢│⌂™⅛≤

™╕⇔√⁹  

ⱴꜟ◖ⱶ √∟⅜ⱳ☻♃כ╩ ≡╕╦╢≤⅝⌐ ╩ⱳ☻♩▬♇♩⌐ ™≡ ╠∑

≡ ╕√ ∕╣⌐ ∆╢ ⅎ╙ⱳ☻♩▬♇♩⌐ ∫≡ ≢⅝╢╟℮⌐∆╢≤╟⅛

∫√─≢│⌂™⅛⁹ 

Bowland M aths.⌐₈ⱳ☻♃₉◒כ◊►כ≤™℮─⅜№╡ ∕╣╩∟╞∫≤

∞↑╛∫≡╖√╪≢∆↑≥ ╛│╡ │ ∂╟℮⌂ ⅜ ⅛∫√─≢ ╙∫≤ⱳ

─◒כ◊►כ♃☻ ╩ ∫≡ ∕─╟℮⌂↓≤⅜≢⅝╣┌╟⅛∫√─≢│⌂™⅛≤

™╕∆⁹ 

Q ⱬ☻♩▪fi◘כ│ ∫≡™√─⅛  ∟╞∫≤ ⅎ╢≤ꜚꜟ♄fi≤ ⅎ╢⁹™╤™╤

ⅎ≡╙ ╛∫┐╡ꜜꜟ♄fi⌂─⅛⁹∕╣≤╙╟ↄ ⅎ≡╖╢≤ ─ ≤™℮↓≤╙

№╢─⅛⁹∕℮≢№╣┌ ═≡╖╢  ⁹ההה⅜∞─╢№╙

≤ ─↓≤╩ ↕∑≡ ⅎ╢≤▪ꜟ☺▼ꜞ▪⌐⌂╢⁹  

Q ≡⇔ⱪ≢♦▫☻◌♇◦ꜛfiכꜟ◓ ╘≡ ∕╣╩ ⇔≡ ∕╣⌐≈™≡╖╪⌂≢♦
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▫☻◌♇◦ꜛfi⇔√≤⇔≡╙ √∟─ ⅎ√↓≤⅜ ⌐∕╣≢╟⅛∫√─⅛

╩ ╠╣⌂™≢ ╦∫≡⇔╕℮⁹↓℮ ⅎ╣┌╙∫≤ ⅎ╠╣√≤™℮≤↓╤╕

≢ │ ╡√™─≢│⌂™⅛⁹ ⅜ ↓℮ ≢⅝√╠™™ ≤ ∫≡™╢≤

↓╤╕≢ ╡ →⌂ↄ≡╟™─⅛⁹ 

⅜ ₈↓╣⅜╟╡╟™ ⅎ≢∆₉≤™℮╟℮⌂↓≤╩ ℮↓≤│ ⅎ≡™⌂™⁹

⌐ ≠™≡╒⇔™⁹ ⌐ ⅛∑≡™√ⱪꜞfi♩⌐│ ─↓≤╩ ⅎ╢═

⅝∞∫√≤™℮ ╙ ╠╣√⁹ ╡ ╡╩ ⅛∑╢↓≤⌐╟∫≡ ⇔≡ ╦╡

≢│⌂ↄ ↕╠⌐ ∕↓⅛╠⅜ ∞≤™℮↓≤⅜ ⌐ ╦╢≤ ∫≡™╢⁹ 

▬◑ꜞ☻≢ ⌐ ⌐ ⅜⌂™↓≤⌐≈™≡≥℮ ∫≡™╢⅛√∏⌡√≤

↓╤ ₈↓℮™℮ ⅎ ╩ ╪∞₉₈ ∞∟─ ⅎ⅛╠↓℮™℮↓≤╩ ╪∞₉≤™℮

ⅎ⅜ ∫≡⅝√⁹ ─ ⌐│⌂™─≢│⌂™⅛≤ ∂√⁹  

₈ ─ ⅜ ∫≡™╢↓≤⅛╠ ╟╡╟ↄ∆╢√╘─ⱥfi♩╩ √₉≤╙ ∫≡™

╕⇔√⌡⁹ ─ ≢╙ ╡ ╡─ⱪꜞfi♩╩ √╠ ∕℮™℮↓≤╩ ™≡™

╢ │™√⁹∕╣⅜ ≢⅝╣┌╙∫≤™™⅜ ╙№∫√≤ ℮⁹  

Q ⱪ꜠♀fi⌐╟∫≡ ⌐ ╘≡™⅛⌂↑╣┌™↑⌂™≤ ℮⁹∕↓⌐ ─

⅜№╢⁹ ⅎ┌ │ ∂╟℮⌂ ⅎ ⅜ ™≡ ↕╣√⅜ ∂ ⅎ∞≤™

℮ ⅜ ⅜╠⌂⅛∫√⁹ ╩ ╣┌ ╩ ↑┌╦⅛╢│∏⁹∕↓╩ ∆╢─│

─ ≢│⌂™⅛⁹╕√ ∞↑╩ ⇔≡ ⅜⌂™≤↓╤╙№∫√⁹

⅜ ╛ ╩ ™≡™ↄ≤™℮↓≤╙ ⅎ╠╣╢─≢│⁹  

╩♃כ♦─≤₈ ╪≢⅝≡ ≥─╟℮⌂ ≢ ═≡ ⅜↓℮⌂∫√₉ ∕╣⅜

ⅎ ≤⇔≡ ╛♃כ♦⁹╢™≡⇔ │ ∫≡╙ ⅎ │ ∂⁹∕℮™℮ⱪ꜠♀

fi∞⅛╠↓∕ ⌂ⱪ꜠♀fi≢№╡ ∕↓⅜ ─ ≤⇔≡ ≢│⌂™⅛⁹

∞∟│↓℮™℮┤℮⌐ ═≡↓℮™℮ ≢ ≢╙ √∟│↓℮⇔√≤™℮↓≤

⅜╦⅛╣┌ ≥╙│ ⅜ ≈≢⌂ↄ≡╙ ∆╢≤ ℮⁹ 

Q ⌂╪≢╙™™╪∞╟ ≢⌂ↄ≡ ⱬ☻♩▪fi◘כ╩ ∕℮≤ ≥╙⅜ ℮↓≤⅜

≢│⌂™⅛⁹  

ⱴꜟ◖ⱶ ─ │ ╩ ⌐↕∑╢↓≤⁹≈╕╡ ⅎ≡™╢↓≤─ ⌐≥℮™

℮ ≠↑⅜№╢⅛╩ ∆╢╟℮⌂ ⌂ ╩∆╢↓≤∞≤ ⅎ≡™╕∆⁹

─ ≢™℮≤ │ ↓╣≤↓╣╩⅛↑≡ ⅎ⅜ √≤ ₁≤ ⇔≡™√╪

≢∆↑≥ ∕℮™℮≤↓╤≢ ⌐ ∆╢─≢│⌂ↄ≡ ∕╣⅜≥℮™℮ ⅛ ⌂

╪≢∕℮™℮↓≤╩╛∫√─⅛≤⅛ ⌐∕╣╩╛╢⅛≤™℮↓≤╩ ⇔≡™ↄ↓

≤⅜ ≢│⌂™≢⇔╞℮⅛⁹  

╕√ ─ │ ─ ≢╙ ╦∫≡⅝╕∆⁹ │ ∆╢↓≤⌐╟∫

≡ ∕─ ⌐ ∫≡™⅛∑╢ ─ ≢│ ℮ ⅛╠ ╢↓≤│≢⅝⌂™⅛

≤ ™ ╩ ⅎ↕∑╢↓≤ ⅔≢ⱪכꜟ◓≡⇔⧵ ™⌐ ⅎ√↓≤╛∕─ ─

╩ ≢⅝╢╟℮⌐ ∕⇔≡ ⌐ ⇔≡╙ ≢⅝╢╟℮⌐∆╢↓≤≢∆⁹  

▪ꜞ☻ ─ ─ ≈⌐ ⅜ ⌐ ╩ ⇔√⅛╩ ⅎ↕∑╢↓≤ ₐⱷ♃

ₑ╩ ∆↓≤╙№╡╕∆⁹  

♪Ⱶ♬◒ ∕─√╘⌐│ ╩ ⇔≡ │ ⅜≥℮™℮ ⌐№╢─⅛

╟ↄ ⅝ ╟ↄ ≡ ∆╢↓≤⅜ ≢∆⁹∕⇔≡ ∆═⅝⌂─⅛ ╒∫≡
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⅔™≡╙╟™─⅛ ∕⇔≡ ∆╢⌂╠┌ ⅛─⌂⅝═╢∆≢ⱪכꜟ◓─₁ ◒ꜝ

☻ ⌐ →≡ ⅎ↕∑╢═⅝⌂─⅛ ∕℮™℮↓≤╩ ⌐ ⅎ≡ ╩⇔≡™╕

∆⁹ 

ⱴꜟ◖ⱶ ▪ꜞ☻↕╪⅛╠─ ─ ─ ≢ ↑ ⇔√™↓≤⌂─∞⅜ ⌐╟╡

⌐ ╩ ╘≡™ↄ⌐│≥℮⇔√╠╟™⅛≤™℮↓≤╩ ↕∑╢≤™℮↓≤

≢ ⅎ┌√∞ ⌐₈∕℮∞⌡⁹∕℮∞⌡⁹₉≤ ∆╢─≢╙™↑⌂™⇔ ⌐

∕╣│ ℮≤√∞≈⅝│⌡≡⇔╕℮─╙™↑⌂™⁹ ─ ∫≡™╢↓≤╩ ⌐

⇔ ∕─ ≢ ∕─ ⌐ build ∆╢╟℮⌂ ╩ ∆⁹∕─ ⇔ ⅜⸗♦ꜟ≤⌂╡

∕─↓≤⌐╟∫≡ √∟─ ─ ╩ ╘≡™ↄ↓≤⅜≢⅝╢─≢∆⁹  

ⱴꜟ◖ⱶ ╙ ⌐⌂∫√ ⅜ ≤™℮↓≤⌐≈™≡ ─ ─№╢

╩ ⅎ╠╣√≤⅝⌐ ⅜ ⌐ ℮─│ ∫√╙─≢│⌂ↄ≡ 2 3

⌐ ∫√↓≤ ∆╢⌐ ⌐ ─ ⌐⌂∫≡™╢╙─≢⌂™≤ ≡↓⌂™⁹

╦∑╢⌐│ ╙℮ ∞≤™℮↓≤≢∆⁹  

╕∏╛╡ ≤⇔≡│ ╩⌂→⅛↑≡ ≤⌐⅛ↄ ≢╙™™⅛╠╛╠∑╢⁹∕℮

∆╢≤ ™ ╩ ─ ™╛∆™╙─╩╙∫≡⅝≡ ™╤™╤⌂ ╩ ⇔≡╖

╢⁹∕╣╩╛∫√ ≢ ⌐ ╠⌐ ≢│⌂™↑╣≥╙ ⇔™ ╩ ∫√╛

╡ ╩ ⇔≡╖╢⁹∕─≤⅝ ≢№╢≤™℮↓≤⅜ ⌐ ≢ ∕─

⌂ ╩╙≤⌐ ⅜ ⅎ≡ ∕╣╩ ⌐∆╢√╘⌐ ⇔™ ╩ ∫≡™ↄ⁹∕

─╟℮⌂ ╩≤╢≤ Ɽ꞉ⱨꜟ⌂☻♩ꜝ♥☺כ≤⌂╡ │ ⇔≡™⅝╕∆⁹  

▪ꜞ☻ ⌐™╤™╤⌂╛╡ ⌂╛╡ ≢ ⅎ≡™╢≤⅝│ ₈ ₉↕∑╢↓

≤⅜ ⁹ ─ ≢ ∕─Ɽ꞉ⱨꜟ⌂☻♩ꜝ♥☺כ╩ ╦∑╢≤⅝│ ╕↕⌐ ⇔

ↄ⌂∫√ ╩ ℮≤™℮↓≤⅜ ⁹ ⌂╢ ≈─ ⅜№╢≤™℮↓≤╩

⌐ ⅎ≡™⅛⌂↑╣┌™↑⌂™─≢│⌂™⅛⁹  

 

ה ─ ╩≥℮∆╢⅛│ ─ ≢№╢⁹ 

≢ⱪכꜟ◓ ↕╣√ ⅎ⅛╠ ╟™╙─╩ ┘√™⁹∕╣⌐│ ∕╣∙╣─ ⅎ╩

╙≤⌐ ⱬ☻♩▪fi◘כ╩ ╡ →≡™ↄ≤™℮↓≤╙ ╪≢™╢⁹ 

 ћѝ 

─ ╛ ╡ ╡ ≢ ⅎ ⱪ꜡☿☻ ⌐ ╩ ≡╣┌ ⁹ 

ה ⅜ ⌂ ─ ⅜ ⅜ ↕™⁹∞╣╙ ╩ ╤℮≤│ ⅎ⌂⅛∫√⁹₈ ↕₉─

≢ ⇔≡™╢⅜ ⅛↕╣≡™⌂™⁹ 

ה ─ ⌐ ⇔≡ ╖ ↑╩⇔√╡ ↑ ╦∑√╡∆╢ ≥╙╙™⌂⅛∫√⁹◓

≢ⱪכꜟ ⇔ ∫≡™╢≤⅝⌐™╤™╤⌂ ⅎ⅜№∫√⅜ ╖ ↑∆╢ ╙ ∆╢

╙⌂™⅛╠ ≈⌐⌂∫≡⇔╕∫√≤╙ ⅎ⌂™⅛⁹ 

⌂℮╟─↓ה ⅎ ⅜≢⅝⌂™─⌂╠ ≢ ┌∑⌂↑╣┌⌂╠⌂™⁹∕╣╩≥℮

∆╢⅛⅜ ₈ ╡ →₉╛₈ ─ ₉─ ⌐≈⌂⅜╢⁹  

ה ⌐ ≢↑∞♃כ♦√∫ ╟╡╟™ ⅎ╩ ∆≤™℮ ⅎ ╙ ≢№╢⁹ 
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6.8  Ᵽ☻◔♇♩Ⱳכꜟ─ ╩ ╓℮ 

 

 

  

  

 │ ₈Ᵽ☻◔♇♩Ⱳכꜟ─ ╩ ╓℮₉≤™℮ ╩ ⇔ ⇔√

─ ≢№╢⁹ ─ Ᵽ☻◔♇♩Ⱳכꜟ ⌐ ∆╢ ─

─ ⅛╠ ⌐ ╢ ─ ╩ ─ ⌐ ∫≡ ┬ ╩ ⇔√⁹↕╠

⌐ ∕╣╠─ ╩ ╪∞ ⌐≈™≡ ─ ⌐ ∆╢≤™℮ ╩

∆╢↓≤≢ ╟╡ ה ⌂ ⅎ⅜ ╘╠╣╢╟℮⌐⇔√⁹ ─ ⌐⅔™

≡│ ה ⌂ ╩ ⅎ ∆╢▪▬♦▪⅜ √╡ ─ ╛

─ ⌐ ≥─╟℮⌂ ≢ ⇔√─⅛⌐╟∫≡ ⅜ ⌂╢≤™℮↓≤⌐

⇔≡™╢ ⅜ ╠⅛≤⌂∫√⁹  

 

6.8 .1  ⌐≈™≡ 

─Ᵽ☻◔♇♩Ⱳכꜟ │ ≢ ⇔≡™╢⁹ ─ ⌐

↑≡ │ ─℮∟ ⌐ ╢ ╩ ⇔ ╡─ ╩ ⅎ ≤⇔⌂

↑╣┌⌂╠⌂™⁹ ─ │ ─ ﬞ ─ ≢∕─ ⅜

╘√ ─ ⅔╟┘ ⌐╟╢ (β1)╩╕≤╘√╙─≢№╢⁹ 
β1 ⌐╟╢ ≤│ ⅜┤∞╪─ ╛ ╩╖≡ ™ↄ≈⅛─

⌐≈™≡ ╩ ⇔ ╣≡™╢ ┤≈℮ ⅜

≤™℮ ≢ ⇔√╙─≢№╢⁹  

╩ ╪∞ ⌐≈™≡│ ─ ─ ≢ ⇔⌂↑╣┌⌂╠⌂

™⁹∕↓≢ │ ─ ⌐╙≤≠™≡ ╩ ┬↓≤⌐⇔√⁹ẽ2 ẽ3 ẽ6 ─ ╩

╪∞≤↓╤≢ №≤ ╩ ⌐∆╢⅛ ╘⅛⌡≡™╢⁹№⌂√⅜ ≢№╢≤⇔

≡ ẽ1 ẽ8 ─℮∟ ≥─ ╩ ⌐∆╢⅛ẽ1 ẽ8 ─ ≢ ⅎ⌂↕™⁹

╕√ ∕─ ─ ╩ ╪∞ ⌐≈™≡ ─ ≢≥─╟℮⌐ ∆╢⅛

⌐ ⇔⌂↕™⁹ 

   

⌐╟╢  

  
─ 

℮╕↕ 

( ╡ )─

℮╕↕ 

─ 

⌂↕ 

─ 

 

ẽ1  175 4       

ẽ2  172 10       

ẽ3  164 18       

ẽ4  161 8       

ẽ5  156 20       

ẽ6  150 24       

ẽ7  146 8       

ẽ8  138 14       
 

↓─ │ ⌐ ∆╢ ⌐≤∫≡│ ⌂ ≢№╢⁹ │ ╩ ┬

≤™℮ ⌐ ≈ │ ⌂™⁹⇔⅛⇔ ─ ─ ≢ ⅝⌂ⱪ꜡☻ⱳכ♠♅

─ⱶכ ╩ ⇔√╡ ─ⱶכ♅ ⌐≈™≡ ⇔√╡

╩ ⇔√╡∆╢ │ ⌂ↄ⌂™⁹ ─↓≤⅛╠ ⌐ ∆╢ ─ │ ™
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↓≤⅜ ↕╣╢⁹  

Ᵽ☻◔♇♩Ⱳכꜟ⌐ ╠∏ ☻ⱳכ♠⌐⅔™≡ ╩ ∆╢ ≤⌂╢ │ ⌐

╦√╡ ≥─ ╩ ≤∆╢⅛│ ⇔™ ≢№╢⁹↕╠⌐ ≈ ≈─ ⌐

∆╢ ─ ╙ ╦╣╟℮⁹∕↓⌐│ ╩ ∆╢ ─ ⅜ ≥─╟℮⌂

╩╙∫≡™╢─⅛⅜ ⅝ↄ ╦∫≡ↄ╢⁹ ⅎ┌ Ᵽ☻◔♇♩Ⱳכꜟ≢│ ◦

♪כⱤ☻─℮╕↕╛☻Ⱨ╛♩כꜙ ☺ꜗfiⱪ ☻♃Ⱶ♫⌂≥│ ≢№╢⁹⇔⅛⇔ ≥

╪⌂⌐ ⅜№∫≡╙ Ⱶ☻─⌂™ ⇔√ⱪ꜠▬⅜≢⅝╢⅛≤™℮ ╙ ≢№╢⁹

╕√ ↓↓∙≤™℮≤⅝─ ↕ ⱷfi♃ꜟ ╙ ↕╣≡™╢⁹  

☻Ⱨכ♪≤™℮ ≈╩≤∫≡╖≡╙ ╩ ╢ ↕∞↑≢⌂ↄ ⅛ↄ

≢⅝╢ ╙ ≤⌂╢⁹ ╩ ↄ ╢↓≤╙ ≢№╢⅜ ™ ≢│╛ↄ

∆╢ ╙ ╦╣╢⌂≥ ≈─ ⌐ ╘╠╣╢↓≤│ ⌐╦√╢⁹  

↓─╟℮⌐ ─ │ ™ ≢│№╢╙── ─ ≤⌂╢ ⌐≈™≡

≥─╟℮⌐ ℮⅛≤™℮ ⌐≈™≡│ ⌐≤∫≡ ⅜№╢ ≢№╢⁹∕↓≢

™ↄ≈⅛─ ⌂ ╩∆╢↓≤≢ ⌐ ⅎ╛∆™ ≤⌂╢╟℮⌐ ⇔√⁹ 

⌐ ─ ≢ ∆╢≤™℮ ─ ≢№╢⁹↓─↓≤⌐╟╡ ה

⌂ ⅎ⅜ ╘╠╣╢╟℮⌐⌂╢⁹ ⌐╙ ╣√╟℮⌐ ↓─ │ √∟⅜ ─

╩ ⇔ ⇔≡⇔╕™ ─ ─ ╩ ╦⌂™ ╩ ⅔℮≤⇔⌂™ ↓≤╙

ⅎ╠╣╢⁹ ─ ≢ ∆╢≤™℮ ⌐ ╦∑ ה ⌐ ⇔╟℮≤∆╣┌

∆╢▪▬♦▪⌐ ┘≈ↄ↓≤╙ ↕╣╢⁹∆═≡─ ╩ ⇔√╡ ™ↄ≈

⅛─ ⌐ ⇔≡ ⇔√╡ ↕╕↨╕⌂ ≢ ∆╢↓≤⅜ ≢⅝╟℮⁹ 

⌐ ╩♃כ♦╢⌂≥ ⌐╟╢ ⌐ ⇔√↓≤≢

№╢⁹Ᵽ☻◔♇♩Ⱳכꜟ≤™℮ ╩≥─ ∫≡™╢⅛⌐╟∫≡ ─ ╡

╖╛∆↕│ ╦∫≡ↄ╢⁹⇔√⅜∫≡ ≢─ ╛☻ⱳכ♠ ⌐ ⇔

≡™╢╟℮⌂ ⌐ ∆╢↓≤≢ ╟╡ ↄ─ ⌐≤∫≡ ⁹√⇔≥♃כ♦╢№─

ⅎ┌ ⌐╟╢ ⌐│ ▬ⱷ⁹₈√⇔≥╖──╙™∆╛⇔☺כ ─ ₉│

─ ⌐⅔↑╢ ⌐ ↕┬╡╩⅛↑╢↓≤⅜⌡╠™≢№╢⁹ ╩

∆╢⅛ ╡ ╖ ╩ ∆╢⅛ ⌐≤∫≡ ╛ ⅜ ⅝╛∆™ ≢№

╢⁹ ╛ ⌐╟∫≡ ⅜ ⇔ ╕╢─≢│⌂™⅛≤ ⇔ ₈ ─ ₉≤

™℮ ╩ ⇔√⁹  

ⅎ┌ ╛☻Ⱨכ♪ ☻♃Ⱶ♫ ẽ5╢№─↕╕℮─♩כꜙ◦ ╩ ╪∞ ⌐ ⇔≡

⅜ ≢№╢↓≤╩№→≡₈ ∞↑╩ ⇔√─≢│∆═≡─ ⅜ ⇔⌂

™─≢│⌂™⅛₉≤™℮ ⅜ ↓╢↓≤⅜ ↕╣╢⁹∕╣⌐ ⇔ ₈ ─ ≤⇔≡

╩ ∆╢↓≤╩⅝∟╪≤ ∆╣┌╟™₉ ─ ה ⅜ ∞∫√

─⅛ ╛₈ │ ─ ≢ ⇔≡™ↄ↓≤╙ ∆╣┌╟™₉ ⅜ ╦╣┌

⅜≥℮ ╦╢⅛ ⌂≥ ⌐≈™≡─ ⅜ ∆╢≢№╤℮⁹  

⌐ ─ ≢№╢⁹ ⅎ┌ │∆≢⌐ ⇔≡⅔╡ ╡─ ╩

∆╢≤⇔√↓≤ ⌐╟╢ ╩ ⌐⇔√↓≤⌂≥≢№╢⁹ ⌐│↓╣╠─

⅜≥─╟℮⌐⇔≡ ↕╣√⅛≤™℮ ╙ ≤⌂╢≤↓╤≢№╢⅜ ↓↓

╕≢─ ⌐≈™≡│ ─ ≤⇔≡ ∆╢↓≤≤⇔√⁹  

⌐ ─ ≢№╢⁹∆≢⌐ ┌╣≡™╢ ⌐│ ≢ ╩ ╣⌂™↓
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≤≤⇔ ⅜Ᵽꜝfi☻╟ↄ ↕╣╢╟℮⌐ ╩⇔√⁹ ≤⌂╢ ╡─ ⌐

≈™≡│ ─Ᵽꜝfi☻╙ ⇔√⁹  

 

6.8 .2  ⌐ ∆╢ ╖≤─  

ⱪ꜡☿☻  

A-1              

A-3 ה         

    A-6 ◖Ⱶꜙ♬◔כ◦ꜛfi     A-6 ה  

─  

B-1  

                  B-4    

 

C-1 ◦Ⱶꜙ꜠כ◦ꜛfi       C-2 ה  

C-3  

 

D-1 ה ה     D-2 ה ה  

D-3 ה  

 

6.8 .3  ─  

  

 20 20  

   ─ ⌂ ≢ ─ ─ ⌐⅔™≡╙ ⌐ ╡ ╗ ⅜

ↄ ≈─ ⌐ ╡ ↄ ⅎ╢↓≤⅜≢⅝╢ ─ ™ ≢№╢⁹ ─ ⅎ

╛ ╩ ⇔ ╩⇔⌂⅜╠ ─ ⌐ ╡ ╪≢™╢⁹ⱪ꜡☿☻ ⌐≈™

≡│ ─ ≥╙─ │ ≢ ⅎ≡⇔╕™⅜∟∞⅜ ⌐ ∂≡ ≢

ⅎ╢ │ ⌐ ∫≡™╢≤ ⅎ╢⁹  

─  

╕∏ ⱨ□כ☻♩▬fiⱪ꜠♇◦ꜛfi≤™℮ ≢ ╩ ⅎ≡∆←⌐ ≤⇔≡─

≤∕─ ⌐≈™≡ ⅎ↕∑╢⁹∕─™ↄ≈⅛⌐≈™≡ ─ ≢ ↕

∑≡ ≢ ∆╢⁹∕─ ╩ⱪכꜟ◓─ ╡ ∕─ ≢ ™─ ⅎ╩

⅝ ™ ╩↕∑≡ ─ ⌐╟∫≡ ⅜ ⌂╢↓≤╩ ↕∑╢⁹ ↓─

∂√↓≤╛ ⅎ√↓≤⌂≥╩ⱡכ♩⌐ ↕∑╢╟℮⌐∆╢ ⌐⅔™≡

─≡⇔≥ⱪכꜟ◓ ╩ ≈⌐ ∫≡∕╣⌐ ≠™√ ≤ ╩ ⅎ↕∑

⌐ ╩╕≤╘↕∑╢⁹ ≢│ ─≤≢ⱪכꜟ◓ ╩ ╪∞⅛⌐≈™≡─╖

↕∑√№≤ ⱪכꜟ◓ ─ ╩ ⇔ ─ │ ╩ ⱪכꜟ◓√∫

─ ╩ ⅝⌐ ⅝ ∕─ ≢ ╩∆╢≤™℮☿♇◦ꜛfi╩ ⇔ ↓╣╩

℮↓≤≢ ╩ ∆╟℮⌐∆╢⁹ ⌐ ⌂ ⅎ ≢ כꜟ◓╢™≡⇔

ⱪ⌐ ⇔≡ ╩↕∑ ↕╠⌐ ╩ ∆⁹ 
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╕√ ─⅔╦╡⌐│ ↄ─ ⅎ╩ ™√ ≢ ─ ⅎ⌐≈™≡╙℮

⇔ ⇔ ╘≡ ⌂ ≤∕─ ⌐≈™≡╕≤╘≡ↄ╢↓≤≤ ─

╩ ↄ↓≤╩ ≤∆╢⁹ 

─  

[50 ]×2 

0 8  │∂╘⌐ ⅜ ╩⇔≡™╢Ᵽ☻◔♇♩Ⱳכꜟ ─ ⅛╠ ─

─ ─ ≤─ ≤⇔≡ ⌐ ⇔≡™╢≤™℮ ╖≢

╩ ↑╢↓≤⅜№╢↓≤╩ ⅎ╢⁹∕↓≢ ™√ ⅛╠ ─ ╩

ⅎ√≤⇔≡ ╩ ⅎ√⁹  

8 20  ⌐ ─╟℮⌂ ⅜ ╠╣√⁹ 

1 MR ─ ⅎ ẽ1 ẽ7       2 SM ─ ⅎ ẽ4 ẽ7  

  

20 45 ─≢ⱪכꜟ◓  ⇔ ™ 3 4 ≢ⱪכꜟ◓─ ─ ⅎ╩ ⇔ ™

↕∑√⁹ ⅎ┌ ─╟℮⌂ ⅜ ╠╣√⁹  

3 SW ⅜ẽ5 ╩ ╣√™⅜ SW ─ │ ⅜ ≤™℮↓≤

⅛╠ ╣╟℮≤│⇔⌂™⁹ ≤ ─ⱪ꜡☿☻ ─ ⅎ─ ≢

⅜ ⅝ ⅜ ⇔√⁹  

45 50 ─ⱪכꜟ◓  ⇔ ™─ ≢ ─ ⌂╢ ⌐│ ∕╣∙╣⅜

─ⱶכ♅╢™≡⇔ ─ ™⅜№╢↓≤⅜ ↕╣≡™╢↓≤╩

ⅎ╢⁹ 

50 60  ₁⌐ ⇔≡™╢ ⅜ ⌂╢√╘⌐ ⅜ ⌂∫≡™╢⅜

≢ⱪכꜟ◓│╠⅛ ≈─ ⌐ ╡ ∕╣⌐ ≠™√ ╩∆╢↓≤╩

ⅎ╢⁹╕√ ⌐ ∆╢↓≤⅛╠ ╘╠╣╢↓≤╩ ™ ₈

─№╢ ₉₈ ─№╢ ₉≤™℮ ⅜№→╠╣ ∆╢

▪▬♦▪─╟↕⌐≈™≡ ≢ ⇔√⁹  

60 80 ─≢ⱪכꜟ◓  ⇔ ™ ≤ ∂

≢ⱪכꜟ◓ ≈─ ⌐ ╡ ∕

╣⌐ ≠™√ ╩╕≤╘╢ ⇔

™╩↕∑√⁹ ⅎ┌ ≈─

⌐ ╢√╘⌐ ╟╡ ⌂ ╩

╘ ╩ ∫≡ ╩ ╘≡™

╢ ⅜ ╠╣√⁹  

4 SW │≢ⱪכꜟ◓╢™─ SW

⅜ ⅜ ↑╣┌ẽ5 ≤ ─ ─ │ ╕╠⌂™⅜ ⅜ ™

≡™╣┌ ╩℮╘╢↓≤⅜≢⅝╢≤ ⅎ√⁹ ─ │ ∕╣⌂╠┌
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≤ ╩ ﬞ ⌐ ╦╣╢≤ ⇔≡ SW ─ ⅎ╩ ↑ ─ ─

ⅎ╩ ⇔√⁹ 

5 MR │≢ⱪכꜟ◓╢™─ MR

─ ⅎẽ1 ẽ7 ⌐ AT ─ ╛

─∆═≡╩ ⇔≡ ∆

╢ ⅎ╩ ╡ ╣ MR ─ ⅎ⅜

╢╟℮⌐ ↔≤─ ─ ╖

↑╩ ⇔≡ ≤™℮

─№╢ ≢ ⌐ ∫√ ╩⇔

√⁹ 

80 90 ⱪכꜟ◓  ─ ─ⱪכꜟ◓ ╩ ⇔ ∕╣ ─ │ ─

№╢ ┼╤↓≥─ⱪכꜟ◓─ ⅝ ה ╩↕∑╢⁹  

90  

100  

™ↄ≈⅛─◓ꜟכⱪ─ ╩ ↄ⁹↓↓╕≢─ ╩ ⇔≡─

≤ ⌂ ─ ╩ ⇔≡ ™≡ↄ╢↓≤╩ ≤⇔≡

╩ ⇔√⁹  

 

6.8 .4  ─  

↓↓≢│ ⌐ⱪכꜟ◓─≈ ⇔≡ ╩⇔≡╖√™⁹  

SWה ⱪכꜟ◓─ SW SY SM TN  

≡™⅔⌐fiⱪ꜠♇◦ꜛfi▬♩☻כ□ⱪ│ⱨכꜟ◓─↓ SWќẽ5 ≤ẽ7 SYќẽ4 ≤ẽ5

SMќẽ4 ≤ẽ7 TNќẽ4 ≤ẽ8 ╩∕╣∙╣ ╪≢™√⁹SW│☻Ⱨכ♪╩ ⇔ ☻Ⱨכ♪⅜

№╡ ≢ ≢⅝∕℮⌂ẽ5 ≤ ☻Ⱨכ♪⅜№╡ ≢ ≢⅝∕℮⌂ẽ7 ╩ ⇔≡

™√⁹∕╣⌐ ⇔ SM │ A ╩ B ╩ C ╩ ≤⇔≡ ╩ ╘≡

⇔ ─ ™ẽ7 ╩╕∏ ⇔√⁹ ╡─ⱷfiⱣכ│ ⅜ ∂≢№╢√╘ A ─

⅜ ™ẽ4 ≤ẽ5 ⅜№⅜╢⅜ ẽ5 ⌐≈™≡│ ─ ⅜ C≢№╢↓≤⅛╠

⅛╠ ⇔≡™√⁹SY │∆≢⌐ ┌╣≡™╢ ─ ⅜ ⅛ ⅛⌐

∫≡™╢ ╩ ╖ ╡ ╡─ ẽ4 ≤ ─ ẽ5 ─ ╩ ∏≈ ╣╢↓

≤⌐⇔√⁹∕─ ẽ4 ≤ẽ5 ─ ≤≤╙⌐ ╙ ⅎ≡™√─≢ ẽ5 ─ ─ │

⌐⇔≡™√⁹TN │∆≢⌐ ┌╣≡™╢ ─ ╩ ╖ ╡ ☻♃Ⱶ♫≢ẽ4 ╩ ┘

ẽ5 ⌐≈™≡│ ⌐ ⅜∫≡™⌂⅛∫√⁹  

↓─╟℮⌂ ≢ ⅜ ╕╡ ∕─ ⌂ │ẽ5 ⌐≈™≡≢№╢⁹ ⌐

≢ẽ5 ╩ ╣√™ SW≤ ⅛╠╙ ⇔≡™√ SM⌐ ⅜ ⅝√⁹ ⌐│ẽ5 ─

─ ↕⅜≥─╟℮⌐ ⌐ ∆╢─⅛⅜ ≤⌂╢⁹∕↓≢ ╕≢⌐

⅜≥╣∞↑≤╣╢⅛╩ ⇔√⁹ ⅜ ↑╣┌ ⇔≡™╢ ─ⱷfi

Ᵽכ⅜ ╩ ╖⅜∟⌂ẽ5 ╩ ⌐╙ ⅎ╢↓≤⅜≢⅝╢≢№╤℮≤™℮ ≢№

╢⁹∕─ ⅛╠ ┼─₈ ─ │™≈≢∆⅛ ₉≤™℮ ⌐ ┘≈™≡™

√⁹₈ ⌐ ╘≡™⌂™─≢ √∟≢ ⇔≡ ™≢∆╟⁹₉≤™℮≤ ┘ ╩

⌡ ≢│₈ ╩ ﬞ ≤⇔≡₉ẽ4 ≤ẽ7 ╩ ╪≢™√⁹  

─ⱪכꜟ◓─↓ ⌐⅔™≡ SW─₈ⱪ꜡☿☻ ₉─ ⌐≈™≡ ⅎ
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≡╖╢⁹SW │ │ ≢ ╩ ╪≢™√⁹∕↓≢│₈☻Ⱨ₉♪כ╩ ⇔

∕╣⌐ ⅎ≡₈◦ꜙ₈╛₉↕╕℮─♩כ♦▫ⱨ▼fi☻─℮╕↕₉─╖≢ẽ5 ≤ẽ7 ╩ ╪≢

™√⁹↓─ ⌐⅔™≡│ A-6 ה ⌐⅔™≡│ ─

⌐ ∫√ ╩ ⇔≡⅔╡ ₈ ₉ ≢№∫√≤ ⅎ╠╣

╢⁹⇔⅛⇔ ─≢ⱪכꜟ◓ ╩ ⇔≡ ₈∆≢⌐ ┌╣≡™╢ ─ ₉╩ ⅎ√

╡ ₈ ╩≥↓√∫™≥₉╢⅜⌂≈⌐◒כⱶ꞉כ♅≢≥↓™╟⅜ ⅎ╢╟℮⌐⌂╢⁹

≈╕╡ ⅛╠ ┬ ─↓≤∞↑╩ ⅎ≡™√≤↓╤⅛╠ ┬ ─ ─↓

≤╛∕╣╠─ ≤─ ╦╡⌐ ╩ ↑╢╟℮⌐⌂∫√─≢№╢⁹ ─ ⅜™≈ ⅛

╩ ⇔√ ⌐╙ ∕╣╠ ─ ≤─ ╦╡╩ ⅎ≈≈ ─ ⇔√™ ─

╩ ™∞∕℮≤™℮ ⅎ⅜℮⅛⅜ⅎ╢⁹SW│ ⌐⅔™≡ ₈∕╣∙╣─ ╩

⇔≡∕╣╩╕≤╘ ∑⅝∆╢↓≤⅜↓─ ╩≤ↄ⅛⅞∞≤ ∫√⁹₉≤ ═≡

⅔╡ ↕╠⌐ ⌂ ─ ≤⇔≡│ ₈ ⅜ ∞∫√╠éẽ5 │ ⅜

⌂™↑≥ ∞∫√╠⅔™⌠⅛╣╢ ⅜⌂™⅛╠⁹₉≤⇔≡ ╛│╡ ─

ⅎ≥⅔╡ẽ5 ≤ẽ7 ╩ ╪≢™╢⁹₈ ⅜ ∞∫√╠₉≤™℮ ╛₈ẽ5 │

⅜ ⌂™↑≥₉≤™℮ ─ ⌐ ≤─ ╩ ⇔≡ SW ─₈ⱪ꜡☿☻─

₉─ ⌐₈A-6 ה ₉⌐≈™≡ ₈ ₉ ⅛

╠₈ ─ ₉ ┼─ ⅜ ╠╣√≤ ⅎ╠╣╢⁹ 

╕√ ─ ⌐⅔™≡│ SW │ │ ╠╣√ ─╖⌐ ⇔ ∕╣⅜

A ≢№╢⅛≤™℮ ⇔⅛⇔≡™⌂™⁹╕√ ≢ ⇔√ ─ ⅎ─ ⌐

─▪▬♦▪⅜ ↕╣ ≢│₈ ⌐ ∆╢↓≤⅛╠ ╘╠╣╢↓

≤│⌂⌐⅛ ₉≤™℮ ™⌐ ₈ ₉╛₈ ₉⅜№→╠╣ ─▪▬♦▪

─ ↕⅜ ≢ ↕╣ ₈ ≤─ ₉─ │ ↄ№∫√─∞⅜ SW╩

│ⱪכꜟ◓─↓√╘ ╕≢ ─▪▬♦▪╩ ⇔⌂⅛∫√⁹∆⌂╦∟ ₈A-1

₉╛₈A-3 ה ₉⌐⅔™≡ │₈ ₉ ⅛ ∕↓╕

≢╙ ╪≢™⌂™ ─╕╕≢№∫√≤™ⅎ╢⁹  

MRה  ⱪכꜟ◓─ MR AT HS MA  

│≢ⱪכꜟ◓─↓ ⱨ□כ☻♩▬fiⱪ꜠♇◦ꜛfi⌐⅔™≡ MRŸẽ1 ≤ẽ7 ATŸẽ5 ≤ẽ8

HSŸẽ4 ≤ẽ7 MAŸẽ4 ≤ẽ7 ╩∕╣∙╣ ╪≢™√⁹MR │₈ ≤™℮─│

─ ⌂─≢ ⌐⇔∫⅛╡≤ ⇔≡™╢ ╩ ┬⁹₉≤⇔≡ ─

⅜ A ≢№╢ẽ1 ≤ẽ4 ≤ẽ7 ⌐ ∫≡™╢⁹ ─ ↕⅛╠ẽ1 ☻Ⱨכ♪⅜№╡♦▫ⱨ▼

fi☻⅜℮╕™ẽ7 ╩ ╪≢™╢⁹≥∟╠╙Ⱶ☻─ ⌂™≤™℮ ╙ ⇔≡™╢⁹AT

│₈ ⌐╟╢ ₉╩ AŸ BŸ CŸ ≤⇔≡ ╩ 10cm ╖≢ 5

∕╣⌐ ╩ ⇔≡ ╩≈ↄ╡ ⅜ ™ẽ5 ≤ẽ8 ╩ ╪≢™╢⁹HS │

╘│ẽ5 ╩ ┘ ╛☻♃Ⱶ♫ ☻Ⱨכ♪ ⅜↕╕℮─♩כꜙ◦ ™↓≤╩ ⇔≡™

√⅜ ≢₈ẽ5 ─ ₉≤ ™≡ ẽ7 ⌐ ⇔≡™╢⁹╙℮ ─ │ẽ4 ≢

⅜ ╘≢№╢↓≤≤♦▫ⱨ▼fi☻─℮╕↕╩ ⇔≡™╢⁹MA │ẽ4 ╩ ╪∞ ≤

⇔≡₈ ⌐ ≡ẽ4 │ ─ ⅜ ⌂ↄ≡╙ ⅜ ─ ╟╡╙ ↄ ╙ A

⅜ ™⅛╠⁹₉≤ ™≡™╢⅜ │ẽ5 ╩ ⇔≡™╢≤ ⅎ╠╣╢⁹ẽ7 ⌐≈™

≡│₈ ⅜ ↄ≡╙ ⌐⇔∫⅛╡ ⇔≡™╢⇔ │↕╕℮─♩כꜙ◦ ≢╙
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│ ⅛∫√⅛╠⁹↓╣⅛╠℮╕ↄ⌂╢⅛╙⇔╣⌂™⅛╠⁹₉≤⇔≡⅔╡ ♩כꜙ◦

─℮╕↕─ C╩ ⌐⇔≈≈╙ ↓↓≢│ A ─ ≤╙≤╣╢⇔ ⇔√

─ ≤╙≤╣╢ ⅜ ™↓≤⅛╠ ≢ ≢⅝╢↓≤╩ ⇔≡™╢⁹  

│≢ⱪכꜟ◓─↓ MR ─ ™ ⌐ ⅎ AT ─ ∆╢≤™℮▪▬♦▪─ ↕⌐

⅝ↄ ⅜ ∑╠╣≡™ↄ⁹MR ─ ⌐ ℮╟℮⌂ ─ ╩ ╡ ⌐

│ ─ ╩ Ⱶ☻─ ⌂↕─ ╩ ╙ ≤ ∂╟℮⌐

≤⇔≡ √⌂ ╩ ╡ ∆↓≤⌐⌂∫√⁹∕─ MR ─ ╘─ ⅎ≤ ∂╟

℮⌐ ẽ1 ≤ẽ7 ⅜ ⅜ ↄ⌂╡ ↕╣√⁹ 

─ⱪכꜟ◓─↓ ⌐⅔↑╢ MR ─₈ⱪ꜡☿☻ ₉─ ⌐≈™≡ ⅎ

≡╖╢⁹MR │ ₈ ≤™℮─│ ─ ⌂─≢₉≤™℮ ⌐╙ ╠╣╢

╟℮⌐ ╩ ⅎ√ ⌂ ╩⇔╟℮≤⇔≡™╢ ⅜ ╠╣╢⁹∕─

≢ ₈A-6 ה ₉⌐⅔↑╢ │ ╘⅛╠ ™ ⌐№∫√↓

≤⅜ ↕╣╢⁹ ≢ ∕─ ⌐ ≠™√ │ ≤Ⱶ☻─ ⌂™≤™

℮ ╩ ⇔⌂⅜╠╙ ─ ↕⅜№╢ẽ1 ☻Ⱨכ♪≤♦▫ⱨ▼fi☻⅜╟™ẽ7 ╩

╪≢⅔╡ ─ ⅎ⅜ ™⁹↓╣│ ₈A-1 ₉╛₈A-3 ה

₉⌐≈™≡│ ₈ ₉ ≢№∫√≤™ⅎ╢⁹∕─ AT ─ ⅎ╩ ™

√╡ ─ ╩ ↄ↓≤₈ ≤─ ₉╩ ⇔≡ ─▪▬♦▪─ ↕

⌐ ≠⅝ ∕╣╩∕─╕╕ ↑ ╣╢─≢│⌂ↄ ─ ⌐ ∫√ ⅜ ╠

╣╢╟℮⌂ ⇔√ ה ≠ↄ╡⌐ ╡ ╗↓≤⅜≢⅝√⁹↓╣│ ₈A-1

₉╛₈A-3 ה ₉⌐⅔↑╢ ₈ ─ ₉ №╢™│₈

₉ ┼≤ ⇔≡™╢≤╖╢↓≤⅜≢⅝╢⁹∕⇔≡ ↓─ ─ ⌐

⅝ↄ ⇔≡™╢↓≤│₈ ≤─ ₉≢№╢⁹MR ─ ≢│ ─╟℮⌐ 

   
≤─ 

 

Ŭ ɔ 

1 

 

2 

─

 

3 

 

 

A-1  
Formalization  

A: ,B: ,C:

≢ ⇔

─ ╩₈

─ ₉⌐

∆╢⁹  

─ ≢

⇔ ─

╩₈ ─

₉⌐ ∆

╢⁹  

↕╕↨╕⌂

≢ ⇔ ╟

╡ ⌂₈

─ ₉⌐

∆╢⁹  

  ⅜ ∆╢▪

▬♦▪≢ ─

╩₈ ─ ₉⌐

⇔√↓≤╩ ∆

╢⁹  

A-3 ה

 
Analysing  

⇔√ ╩

∕─╕╕ ⇔

≡ ╩ ≈ ↄ

╡ ∆╢⁹  

⇔√ ─

℮∟ ≥╣╩

™╢⅛╩

⇔≡ ╩≈

ↄ╡ ∆╢⁹ 

⇔√ ─

℮∟ ≥╣╩

™╢⅛╩

⇔≡ ⇔

≡≈ↄ∫√

⌐ ≠™≡

∆╢⁹  

  ─ ─

╛∕╣╩ ™√

─ ╡ ╩ ⇔ ∕

─ ⌐ ∫≡

─ ╩ ה ∆

╢⁹  

A-6 ה

 
Realizing 

mathematical  and 

social value  

─

( ─

)⌐ ∫√

╩

∆⁹  

─ (

)╩ ╕ⅎ

≈≈ ⌂

╩

∆⁹  

─↕╕↨╕

⌂ ╩ ↑

╣≡ ⇔

╟╡ ⌂

╩ ∆⁹  

  ─ (

)⌐ ≠™√

╩ ↑ ╣≡

⇔ ⌂

╩ ∆⁹  
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⅛╣≡™╢⁹₈ ─ ⅝⅝╠™≢ ╩ ┬─│ ∞↑≥ ⌐ ∆╢≤⌂╢

≤ ⌂≥─ ⌂ ⅜ ≤⌂╢─≢ ⇔⅛∫√≢∆⁹ ─ ⅎ ╩

≤™℮│∫⅝╡≤⇔√╙─⌐≥℮ ∆╢⅛⁹↓╣⌐│ ⅛⌂╡─ ⅜ ≢⇔√⁹₉↓

─ ⅛╠ ∆╢▪▬♦▪⌐ ↕╩ ∂√ ≤⇔≡ ₈ ⌐ ∆╢₉≤™℮

╩ ↄ ⇔≡™√↓≤⅜℮⅛⅜ⅎ╢⁹  

6. 8.5  ≤  

≢│ Ᵽ☻◔♇♩Ⱳכꜟ─ ╩ ∆╢≤™℮ ╩ ⇔ ∕─ ╩ ╪

∞ ⌐≈™≡ ─ ⌐ ∆╢≤™℮ ╩ ⇔√⁹↓─↓≤⌐╟∫≡

⅜ ↕╣ ╩ ⇔≡ ╩≈ↄ╡ ╟╡╟™ ⅜ ╘╠╣╢

╩⇔√⁹╕√ ─ ⌐ ─ ⅎ╩ ≤ ⌐╕≤╘↕∑╢ ╩≈ↄ

╡ ─ ⅎ╩╙≤⌐ ─≢ⱪכꜟ◓─ ∕╣╩ ≈⌐╕≤╘╢ ◓ꜟ

ⱪכ ─ ╩ ⇔≡ ↄ─ ≤─ ─ ╩ ╡ ─₈ⱪ꜡☿☻

₉─ ╩ ⇔√ ≠ↄ╡╩⇔√⁹ 

∕─ ⌐₈ ⌐ ∆╢≤™℮ ─≢ⱪכꜟ◓╛₉ ⱪכꜟ◓

╩ ⇔≡ ╦╣√₈ ≤─ ₉⌐╟╡ ─₈ⱪ꜡☿☻ ₉─™ↄ≈⅛

─ ⌐≈™≡ ─ ⅜ ╠╣√⁹  

╩╟╡╟™╙─≤⇔≡™ↄ√╘⌐ ─╟℮⌂ ⅜ ⅎ╠╣╢⁹  

─▪♦▬▪℮™≥╢∆ ה ⌐╙∕╣∙╣─ ⌐ ≠™√ ╩⇔≡™╢⁹

ⅎ┌ ─ ≢ ⇔√≤↓╤ ₈ ╩ ╩ ╩ ₉≤ ⌐

╩≈↑≡™╢ ≤ ₈ ╩ ╩ ╩ ₉≤ ⌐ ⇔≡ ⇔ↄ ≡

™╢ ⅜╖╠╣√⁹ ⅜ C ≤™℮ ⌐ ⇔ ⇔ↄ ≡™╢─│⌂−⅛ ≤™℮

≤↓╤⌐ ⅜ ⇔≡™╢│∏⌂─≢ ─ ╩ ↕∑╢⁹№

╢™│ ≤ ≤─ ─ ╩ ⌐ ╘≡™╢ ⅜™√⅜

≢│⌂ↄ ≤⇔√─│⌂−⅛ ╩ ™⇔≡ כꜝ◌☻ ⌐ ⇔≡

™╢ ⅜™√⁹₈ │ │ │ ₉≤™℮ ─ │≥℮⌂─

⅛ ⌂≥⁹ 

⌂℮╟─ ה ⌐ ∆╢ ─ ≤⇔≡│ ₈─כ◌♇◘ ∟ ₉≤™℮

╖⌐⅔™≡₈ ∟⅜ ⅝ ↑⅜ ↑⅜ ₉≤™℮╟℮⌐ ≈↓≤╩

⇔√ ⌐⌂∫≡™╢⁹ ↄ ╠╣≡™╢╙─⌂─≢ ⌐ ⇔≡╙╟™⁹  

╩ ה ⇔≡™╢⅜ ∕─╟℮⌂ ⌐⇔√ │ ⌂─⅛⌐≈™≡╙ ⅜

⇔≡™╢│∏≢№╢⁹ ─ ╩ ↕∑╢⁹ ─ ≤⇔≡│

ᵑ ─ ᵒ ─ ᵓ ─ ─ ≈⅜ ⅎ╠╣╢⁹∕╣∙

╣⌐⅔™≡ ≥─╟℮⌂ ⌐╙≤≠™≡ ⌂↕╣√─⅛╩ ─ ≤⇔√™⁹ 

╢№ ה ╩ ┘√™≤™℮ ™ ™ ╣╙ ≡ↄ╢≤ ℮─≢ ∕─ ⅜ ↕╣

╢╟℮⌂ ─ ╩ ⅎ ∕℮≤∆╢↓≤╙ ↕╣╢⁹ ה ⌂

─ ⌐ ⅎ╢╟℮⌐⇔≈≈ │ ─ ⇔≡™╢ ⅜ ↕╣╢╟℮⌐Γ

↕╣√Δ ╩ ⅎ ∆↓≤╙≢⅝╢≤™℮↓≤⌐╙ ≠⅛∑√™⁹∞╕↕╣⌂

™ ╩╙√∑╢↓≤⌐╙≈⌂⅜╢⁹ ⅎ┌ ẽ8 ╩ ∆√╘⌐ │ ™⅜ ╩≤
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∫≡™╢↓≤⅜ ≈╟℮⌂ ╩ ⅎ╢⁹ ≤ ╩ ⌐

⇔≡ ∆╢⌂≥⁹ 

│≢ ה ─ ╩ ≢ ⅎ√⅜ ∕╣╩ ≢ ⅎ╢⁹╕∏│ⱨ□כ☻

♩▬fiⱪ꜠♇◦ꜛfi≤™℮↓≤≢ ≢ ⅎ↕∑≡ ⇔ ∕─ ─

╩ ≤⇔√ ≤⇔≡ ╩ ⅎ↕ⅎ ≢ⱪכꜟ◓ ⱪכꜟ◓⁹╢∑↕ ≢

∆╢ ≢ ⌐╟∫≡ ⅜ ⌂╢↓≤⌐ ≠ↄ│∏⌂─≢ ─ ⅎ⅜≥℮

↕╣╢─⅛ ─≥─╟℮⌂ ⌐ ╩ ↑≡ ≥℮ ╦∫√─⅛⅜╦⅛╢╟℮

⌂ ╩↕∑╢⁹╕√ ∆╢▪▬♦▪─ ה↕ ↕╩ ╢↓≤⌐╙⌂╢─

≢ ─☻♥♇ⱪ≤⇔≡ ─ ⌐≈™≡╙ ⅎ↕∑╢⁹ ⇔⅛⇔ ↓─ │

⌂ ≢╙№╢─≢ ⌐ ∂≡ ╩ⱪכꜟ◓─ ⅎ≡─ ─ ≢ ⅎ↕∑

√ ⅜╟™⅛╙⇔╣⌂™⁹ ╘≡☿◌fi♪▬fiⱪ꜠♇◦ꜛfi≤™℮↓≤≢ ⌐

⇔√ ─ ⌐≈™≡ ↕∑╢⁹∕─ ⱪכꜟ◓─⧵ ≢─ ╩ ⅛⇔

≈≈╙ ≈─ ⅎ⌐ ╡ ⱪכꜟ◓ ≢─ ╩ ℮⅜ ∕↓≢│ ⌐

∆╢↓≤╩ ⇔ ⅝∟╪≤⇔√ ╩↕∑√™⁹ ⌐ ╙℮ ⱨ□▬♫ꜟ▬

fiⱪ꜠♇◦ꜛfi≤⇔≡ ─ ⅎ╩╕≤╘↕∑╢⁹ ⌐ ∆╢↓≤╩⅛⌂╡

ↄ ↕∑≡╟™⁹↓─╟℮⌂ ─ ╩ ∆╢ ≢ ⅜ ⅜∫≡™ↄ─

≢│⌂™⅛  

≥╙≥╙ ה ⅎ╠╣√ ─ ⌐≈™≡ ∆╢╟℮⌂ ⅜™≡╙╟™⁹ ⅎ

┌ │∕╣∙╣ ─ ⅜ ⌂╢─≢│⌂™⅛ ≤™℮ ╛

─ │≥─╟℮⌂ ≢∞↕╣√─⅛ ≤ ≤ ─ ™│≥─ ─╙─⌂─

⅛ ≤™℮ ⌂≥≢№╢⁹  

─╟℮⌂ ╩ ╡ ╣ ↕╠⌐ ─₈ⱪ꜡☿☻ ₉─ ╩ ↕∑≡™↑

╢╟℮⌂ ╩ ⇔≡™⅝√™⁹  
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6.9 ╩♩כꜟ─  ⇔╟℮ 

 

↕™√╕   

     

  

≢ ↕╣╢ ─ ╩ⱪꜝfi♩כꜟ ⅎ╢ ╩ ⇔

ה ⌐╟╢ ╩│←ↄ╗↓≤╩ ≤⇔≡

⌐ ⇔≡ ╩ ∫√⁹∕─ ╩₈ ₉≢ ╩₈ ₉≢

⌐≤╠ⅎ ─ ⌂ ╩ ╩ ™≡ ╩ ∆╢↓≤⅜≢⅝√⁹

─ ╩ ∆╢↓≤≢ ⌐ ⅎ≡™ↄ ⌂ ⅎ ─

╠⇔↕╩ ⌐ ∂↕∑ ─ ╛ ╟╡ ה

⅛╠ ⌐╟╢ ╩│←ↄ╗↓≤⅜≢⅝√≤ ⅎ╢⁹ 

 

6.9 .1  ⌐≈™≡ 

₆ ─  ₇ 

─ ─ 3 │ ↔≤⌐ ≢כ◦◒♃  

⌐№╢ ⌐ ↕╣≡™╢ 17 ─ ⌂ ╩ ⌂╢═ↄ√ↄ  

↕╪ ∆╢↓≤⌐⇔╕⇔√⁹∕↓≢ ↄ─ ⅜ ∆╢≤ ⅎ╠╣╢ 7 

◌ ╩ ┘╕⇔√⁹⌂⅔ ∆╢ │ ⅛╠ 3 ─ ⌐№╢  

⌂─≢ │ ⌐⇔╕∆⁹ │ ⌐ ╢√╘⌐  

≤⇔╕∆⁹  

 

⌐ ⇔√╟℮⌐ ╩כ◦◒♃

∫≡ ≢⌂╢═ↄ√ↄ↕╪─

╩ ∆╢↓≤⌐⇔╕⇔√⁹ ⇔╟℮≤ ╪

∞ │ ─ י7ִ ≢∆⁹ 

ₒ ₓo ₓo ₓo ₓo

ₓo ₓo ₓ 

─ ⌐ ↄ ─√╘⌐  ⱪꜝfi╩≈ↄ∫≡ↄ∞↕™⁹─♩כꜟ

│ │ ≢∆⁹ 

│ ─╟℮⌐⇔╕∆⁹ 

⌐כ◦◒♃╠⅛ 8:30 ╡ ∆╢⁹ 

≤⇔≡ ╪∞ 7◌ ─ ╩  ↄ╢⁹≈╩♩כꜟ╢∆

13:30 ↓─ ╕≢⌐ ⌐ ∆╢⁹ 

₆ ≢⅝╢ │ 5 (300 )₇ 

7 יִ ─ ⅔╟┘ ─ ─ │ ─ ⱴ♇

ⱪ╟╡ ∕╣∙╣─ ╩ ∆╢↓≤⅜≢⅝╢⁹⇔⅛⇔ ─ ≢│ ₒ ₓ╩

  ⱴ♇ⱪ  
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∆╢↓≤│≢⅝⌂™⁹∕↓≢ ╩ ℮⁹  

ⱪ꜡☿☻  

ᵑ  A-  

ה  ⱴ♇ⱪ₉ꜟכꜙ☺◔☻₈√╣↕ ┘  

₈ ₉1)⅜ 7 ≈─ ╩ 

╩♩כꜟ╢∆ ⅎ╢√╘─ ⌐⌂╢⁹     

↕╠⌐ ─ ╩ ∆╢↓≤⌐∆╢⁹ 

 ợ │ ⅜⌂ↄ ↕╣√ ≢ ≢⅝╢⁹  

 ợ ⌐ ⇔≡⅛╠ ⇔≡ ≢כ◦◒♃ ∆╢╕≢─ ╩ 30 ≤∆╢⁹ᵒ 

A-2  

2 ─╟℮⌐ ╩₈ ₉≢ ╩₈ ₉≢ ∆⁹∕╣⌐ 1 ─

⅛╠ ⌂ ╩ ╡ ⇔ ≠↑╢⁹ 

                        1  

 

 

  

 

 

 

 

ⱴ♇ⱪꜟכꜙ☺◔☻ 2                

 ⅎ┌ ─╟℮⌂ │♩כꜟ 3 ─╟℮⌐ ∆╢↓≤⅜≢⅝╢⁹  

G  ќ D  ќ A  ќ B  ќ C  ќ 

  ќ E  ќF  ќ H  ќ I  

ᵒ  A-3 ה  

↓─≤⅝ ─ │ 170 7 יִ ─

│ 30×7 210 ≤⌂╢⁹⇔√⅜∫≡ 1 20

™╕⇔≡⇔כⱣכ○ ⌐ ∆╢─│ 14:50 ⌐

⌂╢⁹↓╣≢│  

13:30 ╕≢⌐ ⌐ ∆╢↓≤│≢⅝⌂™⁹╟∫≡  

↓─ │♩כꜟ ≢№╢⁹  

∕↓≢ ₒ ₓo ₓo ₓo ₓo  

ₓo ₓo ₓ─ 7 יִ ╩ ♩כꜟ╢∆  

╩≈ↄ╢↓≤⅜≢⅝╢─⅛ ≢⅝⌂™─⅛╩ ╘≡ ⅎ  

╢⁹                         

⇔√⅜∫≡ ↓─ │ 7 יִ ∆═≡╩ ∆╢↓

≤⅜ ≢№╢⅛ ≢№╢⅛ 2 ≈─ ╩╙

≈ ─ ⌐⌂╢⁹ ≢№╢≤ ⅎ╢ │ 2 ≤ 1 ╩ ∫≡ 7 יִ ∆═≡╩

ⱴ♇ⱪꜟכꜙ☺◔☻  3  














































































































