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 │∂╘⌐│∂╘⌐│∂╘⌐│∂╘⌐���

���� �

⌐ ─ ⅜ ↕╣╢ ≢│ ─ ─ ╩ ∆╢↓≤⅜ ≤⌂╢

─ ⌂ ╩ ∆╢ ╩ ∆╢↓≤⅜ ≤⌂╢ ╙№╢ ╛ ─√╘⌐│

─ ₁─ ─ ╩ ⌐ ∆╢↓≤⅜ ≤⌂╢ ⌐ ∆╢ ╛

╩ ⌐ ∆╢↓≤│ ⇔ↄ ≈╕√│ ─ ה ─◦♫ꜞ○╩ ⇔ ↓─ ⌐ ≠™√

─ ╩ ∆╢↓≤⌐⌂╢  

◦Ⱶꜙ꜠כ◦ꜛfi│ ─ ─ ╩◖fiⱧꜙכ♃ ≢ ה ∆╢╙─≢№╢

↓─╟℮⌂ ◦Ⱶꜙ꜠כ◦ꜛfi│ ─ ⌂ ╩∆╢√╘─ ≤⇔≡ ℮↓≤⅜≢⅝╢

≤⇔≡ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⅜≥─ ─ ╩ ∟ ╕√

≥─ ≢⅝╢⅛╩ ∆╢↓≤│ ≢№╢ ⱴ♬ꜙ▪ꜟ│ ↓╣╩ ◦Ⱶꜙ꜠כ◦ꜛfi─

≤ ∆╢ ∕⇔≡ ╩ ∆╢ ╩ ∆  

ⱴ♬ꜙ▪ꜟ≢ ∆ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⌐│ ╩ ℮ ⌐ ↕╣√ ≢

╩ ™ ∕─ ─ ╩ ⌐ ═╢↓≤⅜ ─ ⌂ ≤⌂╢ ⌂⅔ ⱴ♬ꜙ▪

ꜟ─ ≢ ↕╣╢ │ ≤™℮↓≤≢│ ⇔≡⌂™ ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ≤↕╣╢

─ ╩ ∆╢↓≤⅜ ≢№╢  

 

���� ─ �

⌐ ⱪ꜡◓ꜝⱶ─ ⌐│↕╕↨╕⌂ ⅜№╢ ⇔⅛⇔ ⌐│ ╛ⱪ꜡◓ꜝⱶ ⌐

℮↓≤⅜ ─ ≢№╢ ∕⇔≡ ─ │ ⌂ ≤ ─♥☻♩╩ ℮↓≤≢№╢  

≢ ╦╣╢ ─ ─ⱪ꜡◓ꜝⱶ─ │╟╡ ⌐ ↕╣╢ ≤∆╢

╩ ─ ≢ ה ≢⅝╢↓≤⅜ ≢№╢ ─ │ ─ ≤ ⅎ╢↓≤

⅜≢⅝╢⅜ ↓─ ⅎ │ ≢№╢ ⱪ꜡◓ꜝⱶ─Ᵽ◓⅜ ⇔⌂⅛∫√ ─ ─ ⌐

│ ∆╢ ₁ ⌂ ⅜ ⅎ╠╣╢⅛╠≢№╢ ∆⌂╦∟ ─ ─ │ ≢

№╡ ─ ≢│⌂™⅛╠≢№╢  

─ ─ⱪ꜡◓ꜝⱶ─ ─ ≤⇔≡ ─♥☻♩⅜ ↕╣╢╟℮⌐⌂∫≡⅝√

↓─♥☻♩│ ─ (verification)≤ (validation)≢№╢  

�  

ⱪ꜡◓ꜝⱶ⅜ ╩ ⇔ↄ ™≡™╢⅛ ⅛╩♥☻♩∆╢ ─ ╩ⱪ꜡◓ꜝⱶ⌐ ∆╢

⌐⅔↑╢Ᵽ◓╩ ╡ ↄ  

�  

ⱪ꜡◓ꜝⱶ⅜ ↄ ⅜ ─ ≢ ╩ ∆╢⅛ ⅛╩♥☻♩∆╢ ⱪ꜡◓ꜝⱶ⅜ ↄ

─ ≤⌂╢ ⸗♦ꜟ⅜ ⅛ ⅛╩ ∆╢  

│ ⅜ ⇔ↄ ↑╢↓≤ │ ─ ─ ⸗♦ꜟ⅜ ⇔™↓≤╩♥☻♩∆╢─≢

№╢  
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 ◦Ⱶꜙ꜠כ◦ꜛfi≢│ ─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⅜ ─ ⸗♦ꜟ⌐ ∕⇔≡◦Ⱶꜙ꜠

╠⅛ꜟ♦⸗fiꜛ◦כ ⅛╣╢ ⅜ ⌐ ∆╢ ⇔√⅜∫≡ ─ⱪ꜡◓ꜝⱶ≤

≤ ⌐╟∫≡ ◦Ⱶꜙ꜠כ◦ꜛfi─ⱪ꜡◓ꜝⱶ─ ╩ ℮↓≤⅜≢⅝╢  

⌂⅔ ─ ≢│ ⸗♦ꜟ│ ≢№╢↓≤⅜ ™⅜ ◦Ⱶꜙ꜠כ◦ꜛfi≢│◦Ⱶ

⅜ꜟ♦⸗fiꜛ◦כ꜠ꜙ ⌂╢↓≤⅜ ≢№╢ ↓╣│ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ⌐↕╕↨╕⌂╙─⅜

ⅎ╠╣╢⅛╠≢№╢ ↓─ ╩ ⇔ ⱴ♬ꜙ▪ꜟ│ ↄ─ ◦Ⱶꜙ꜠כ◦ꜛfi─ⱪ꜡◓ꜝⱶ≢

╦╣╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ⌂ ⌐ ∫≡ ≤ ─ ╩ ∆↓≤⌐∆╢ ₁

─ⱪ꜡◓ꜝⱶ⅜╙≈ ─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ⌐ ⇔≡│ ⱴ♬ꜙ▪ꜟ≢ ∆ ⌐ ∆╢↓

≤≢ ≤ ⅜≢⅝╢  

 

���� �

ⱴ♬ꜙ▪ꜟ│ 2 ⌐ 3 ⌐ ╩ ∆╢ ⌂ │ ≤ ─ ≤∕

─ ≢№╢ ⌐ ≤ ─√╘⌐ ╦╣╢ ─ ≤ ─ ─ ≤

─ ─ ⌐ ╩ ↄ   
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 ���

ⱴ♬ꜙ▪ꜟ⅜ ≤∆╢ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⌐≈™≡ ∆╢  

│ ─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⅜ ↕╣√ ⌐⇔√⅜∫≡ ⇔ↄ ∆╢⅛╩♥☻♩∆╢

╙─≢№╢ ↓─√╘ ─√╘─ ≢│ ⌂ ╩ ∆╢ ─ ╩ ∆

⌂ ╩ ⇔ ↕╣√ ╡─ ⇔™ ⅛╠ ⅛╣╢ ≤ ─ ⅜ ∆╢↓≤

╩ ∆╢  

 

 ─ ≤⌂╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ �����

─ ⌂ │◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≢№╢ ─╟℮⌐ ◦Ⱶꜙ꜠כ◦ꜛfi─

ⱪ꜡◓ꜝⱶ│ ─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ╩ ∟ ∕─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐│↕╕↨╕⌂ ⅜ ⅎ

╠╣≡™╢ ⱴ♬ꜙ▪ꜟ≢│ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⌂ ≤⇔≡₈ ─ ₉╩

╡ → ⌐ ⇔≡ ⅜ ⅝™≤ ⅎ╠╣╢ ⌐ ╢ ↕╣√ ≤∕─ ╩

⌐ ∆  

� ─  

⌐ ⇔≡ ⌐ ╩ ∆╢ ⇔┌╠ↄ ╩ ≡⅛╠ ∆╢ ⌐╟

∫≡ │ ⌂╢ ╕√ ⌐╟∫≡ ⌐™╢ │ ⌂╢ ─ ⅔╟┘

│ ─ ⅔╟┘ ⌐ ∆╢√╘ ↓╣╩ ─ ≤⇔≡ ∆═⅝

◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≤∆╢ ⅜№╢  

� ─  

─ │ ─ ⌐╟∫≡ ⌂╢ │ ⌐ ∆╢√╘

∆═⅝◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≤∆╢ ⅜№╢  

� ─  

─ Ⱡ♇♩꞉כ◒⌐⅔™≡╙ ─ ⌐ ∂≡ ⅜ ∆╢ ⅜ ╦╢

↓≤⌐⌂╢ ⌐╟∫≡ ⅜ ⌂╢√╘ │ ⌐ ∆╢ ⇔

√⅜∫≡ ∆═⅝◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≤∆╢ ⅜№╢  

� ─ ⌐╟╢ ─  

≢─ ─ ╛ ⌂≥ ─ ⌐╟∫≡ ⅜ ⌂╢ ↓─ ╛

⅜ ∆╢√╘ ⌐ ∆╢ ⇔√⅜∫≡ ∆═⅝◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─

≤∆╢ ⅜№╢  

� ─ ⌐╟╢ ─  

─ ─♩ⱳ꜡☺כ⌐╟∫≡ ╕√ ─ ─ ⌐╟∫≡ ─ ⅜ ∆

╢↓≤⅜№╢ │ ─ ╣⌐≈⌂⅜╢ ↓─√╘ ∆═⅝◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─

≤∆╢ ⅜№╢   

ⱪ꜡◓ꜝⱶ⌐ ⌂◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ⅜№╢ ∕╣╩ ◦Ⱶꜙ꜠כ◦ꜛfi─○ⱪ◦

ꜛfi≤⇔≡ ≠↑ ⱴ♬ꜙ▪ꜟ⌐ ⇔√ ≤ ╩ ℮↓≤╩ ╘╢  
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 �����

◦Ⱶꜙ꜠כ◦ꜛfi⌐≡ ∆═⅝ ≤ ╩ ∆╢ ≈™≢ ─ ⌂ ─

⌐≈™≡ ∆╢ ⌂⅔ ⱴ♬ꜙ▪ꜟ⅜ ≤∆╢ ─ │ ≤ ≤∆╢  

� ─ ה  

─ ≤ ╩ ∆╢ ⅜ ↕╣√ ╡─ ≤ ⅛╠ ╩

⇔≡™╢↓≤╩ ∆╢  

� ─ ה  

─ ╩ ∆╢ ⅜ ↕╣√ ╡─ ≢ ∆╢↓≤╩ ∆╢  

� ─ ה  

─ ╩ ∆╢ ⅜ ⇔√ ╡─ ╩ ⇔≡™╢↓≤╩ ∆╢ ⌂⅔

╩№╠⅛∂╘ ∆╢ ─ ⌐ ╩ ∆╢ ╙№╢ ↓─ ─

≢ ⅜ ↕╣≡™╢↓≤╩ ∆╢  

� ─ ⌐╟╢ ⌐ ⅎ╢ ─╖  

╛ ─ ─ ⌐╟∫≡ ─ ⅜ ∆╢ ⅜ ↕╣√ ╡

⌐ ╩ ⅎ≡ ∆╢↓≤╩ ∆╢  

� ≤ ≤─ ה  

≤ ≤─ ⌐╟∫≡ ⅜ ∂ ─ │ ∆╢ ─ ⌂ ⌐│

1) ─ ─♩ⱳ꜡☺כ⌐╟╢╙─≤ 2) ─ ─ ⌐╟╢╙─⅜№╢ ∕╣∙╣

⌐≈™≡ ↕╣√ ╡⌐ ⅜ ↓╢↓≤╩ ∆╢  

⌂⅔ ≤ ─ ─⸗♦ꜟ│ 1) ─ ─ ─╟℮⌂ ╩ ∫≡ ∆╢ⱴ◒꜡

⸗♦ꜟ≤ 2) ₁─ ╛ ─⸗♦ꜟ╩ ℮Ⱶ◒꜡⸗♦ꜟ⌐ ↕╣╢ ♩ⱳ꜡☺כ⌐╟╢ ⌐

≈™≡│ ⱴ◒꜡⸗♦ꜟ≢│ ↕╣⌂™ ↓─√╘ ♩ⱳ꜡☺כ⌐╟╢ ⌐ ⇔≡│ Ⱶ◒꜡⸗♦ꜟ

⅜ ╦╣╢ ─╖ ∆╢ ⌐╟╢ ⌐ ⇔≡│ Ⱶ◒꜡⸗♦ꜟ≤ⱴ◒꜡⸗♦ꜟ≢│

─ ™⅜ ⌂╢ ↓─√╘ ─ ╩ⱴ◒꜡⸗♦ꜟ≤Ⱶ◒꜡⸗♦ꜟ⌐ ↑≡ ∆╢  

 

⌐ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ╩┤╕ⅎ ⱴ♬ꜙ▪ꜟ≢ ≤∆╢ │ ─ ╡

≤∆╢  

� ─ ה ≤  

� ─ ה  

� ─ ה ─▪ꜟ◗ꜞ☼ⱶ 

� ─ ⅜ ⌐ ⅎ╢ ( ─╖)  

� ≤ ≤─  

� Ⱶ◒꜡⸗♦ꜟ ה ♩ⱳ꜡☺כ⌐╟╢ ≤ ⌐╟╢  

� ⱴ◒꜡⸗♦ꜟ ה ⌐╟╢  
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─ │ ⌐ ─ᵑ₩ᵕ─ ≢ ℮  

ᵑ ⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ╩ ∆╢ ▪ꜟ◗ꜞ☼ⱶ ╙ ∆╢  

ᵒ ⌐ ╦╣√ ≤ ─ ╩ ∆╢ ⅎ┌ ─ ╛ ─

Ⱡ♇♩꞉כ◒ ╩ ∆╢  

ᵓ ≢─ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─ ╩ ∆╢  

ᵔ ≢─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─

╩ ╘╢  

ᵕ ≤ ╩ ⇔ ╩ ℮  

 

 ─ �����

◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≢№╢ ─ ⌐ ⇔ ≤ ─ 2 ╩ ∆

╢ ⅜ ─ ≤ ─ ─∕╣∙╣╩ ≤∆╢  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─ �������

─ ─ ╩ ∆╢ ⅎ┌ ₁─ ╩№╢ ⌐ ⌂ ⌐ ↕∑╢ ≤™℮

↓≤⅜ ⅎ╠ⅎ╢ ⌐ ∂≡ ∆╢ ⅜№╣┌ ╩ ∆  

 

 ─ �������

ᵑ  

◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ ≢ 2 ─ ⌂╢ ↕─ ╩ ∆╢ 2 ≈─ │ ↕≤ ⅜

⌂╢⅜ ∕╣ ─Ɽꜝⱷכ♃│ ≤∆╢ ─ - ╩ A-C ≤ B-C ≤∆╢ ↕╣√Ɽꜝⱷכ

♃╩ ∆╢  

ᵒ  

2 ≈─ 1 ≤ 2 ╩ ↕∑╢ │ ⅔╟┘ ≤∆╢ │ ─ ╡≤∆

╢ ─Ɽꜝⱷכ♃│ ≡ ≤∆╢  

 

1 1.3 m/s A ⌐◦Ⱶꜙ꜠כ◦ꜛfi 5 ⌐ C ⌐ ↑≡  

2 1.3 m/s B ⌐◦Ⱶꜙ꜠כ◦ꜛfi 10 ⌐ C ⌐ ↑≡  

 

1 10 km/h A ⌐◦Ⱶꜙ꜠כ◦ꜛfi 5 ⌐ C ⌐ ↑≡  

2 10 km/h B ⌐◦Ⱶꜙ꜠כ◦ꜛfi 10 ⌐ C ⌐ ↑≡  
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 �������

│ 1 ≤ 2 ─ C ┼─ ≤ ≢№╢  

 

 ─ �������

◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ≤ ╩ ⇔ ≤ ⇔≡™╢↓≤╩ ∆╢ ↕╣√

╖─ ╛ ≢ ╛ ⅜ ⌂╢ ⌐│∕─ ╩ ═╢  

 

 2.4.1  

 

⅛╠ C [ ] [ ] 

 ◦Ⱶꜙ꜠כ◦ꜛfi  ◦Ⱶꜙ꜠כ◦ꜛfi 

A 

 

  

 

B 

 

  

 

 

 ○ⱪ◦ꜛfi�������

⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐⅔™≡ ₈ ↕╣√ ₉≤₈ ↕╣√

₉ ─ ╩ ≢⅝╢ ⌐│ 2.3 ⌐ ⇔√ ⌐⇔√⅜∫≡ ╩ ∆╢ ○ⱪ◦

ꜛfi─ ≤⇔≡│ ⅎ┌ ₈ ─ ⌐ ∫√ ─ ₉╛₈ ─ ⌐ ∫√

─ ₉⅜ ⅎ╠╣╢  

 

 ─ �����

◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≢№╢ ─ ⌐ ⇔ ─ ╩ ∆╢ ⅜

─ ≤ ─ ─∕╣∙╣╩ ≤∆╢  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─ �������

─ ─ ╩ ∆╢ ⅎ┌ ⌂≥◄ꜞ▪ ≢ ─ ↔≤⌐

─ ↔≤⌐ ⅜ ⅎ╠ⅎ╢ ⌐ ∂≡ ∆╢ ⅜№╣┌ ╩ ∆  

    2.42.42.42.4....1111 ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 
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 ─ �������

ᵑ  

─ ─ ╩ ∆╢ - ╩ A-B ≤∆╢ ↕╣√Ɽꜝⱷכ♃╩ ∆╢  

ᵒ  

2 ≈─ 1 ≤ 2 ╩ ↕∑╢ │ ⅔╟┘ ≤∆╢ │ ─ ╡≤∆

╢ ─Ɽꜝⱷכ♃│ ≡ ≤∆╢  

 

1 1.3 m/s A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡  

2 1 m/s A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡  

 

1 10 km/h A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡  

2 8 km/h A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡  

 

 �������

│ 1 ≤ 2 ─ B ┼─ ≢№╢  

 

 ─ �������

◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ⇔ ≤ ⇔≡™╢↓≤╩ ∆╢ ↕╣√ ╖─ ╛

≢ ⅜ ⌂╢ ⌐│∕─ ╩ ═╢  

 

 2.5.1  

 

[ ] 

 ◦Ⱶꜙ꜠כ◦ꜛfi 

1  

 

2  

 

 

    2.52.52.52.5....1111    ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺    
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 ○ⱪ◦ꜛfi�������

⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐⅔™≡ ₈ ↕╣√ ₉ ─ ╩ ≢⅝╢

⌐│ 2.3 ⌐ ⇔√ ⌐⇔√⅜∫≡ ╩ ∆╢ ○ⱪ◦ꜛfi─ ≤⇔≡│ ⅎ┌ ₈

─ ⌐ ∫√ ─ ₉╛₈ ╩ ⇔√ ₉ ⅜ ⅎ╠╣╢  

 ─ �����

◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≢№╢ ─ ⌐ ⇔ ─▪ꜟ◗ꜞ☼ⱶ ╡⌐ ↕╣≡

™╢↓≤╩ ∆╢ ⅜ ─ ≤ ─ ─∕╣∙╣╩ ≤∆╢  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─ �������

─▪ꜟ◗ꜞ☼ⱶ⌐│ ⅎ┌ ♄▬◒☻♩ꜝ ⅜№╢ ↓─▪ꜟ◗ꜞ☼ⱶ

│ №╠⅛∂╘ ╩ ∆╢╙─≤ ⌐ ∂≡ ⅜ ↕╣╢╙─⌐ ↕╣╢ ─ ⅎ

┌ ≤ ─ ─ ╩ ∆╢ ה ≤⇔≡

⌂ ⌐ ⅜№╣┌ ∕╣╙ ∆╢ ╕√ ⌂≥◄ꜞ▪↔≤ ╙⇔ↄ│ ─ ↔≤

─ ↔≤ ⌐ ⅜ ↕╣╢ │ ∕╣╙ ∆╢ ─ ⅎ┌ ─ ⌐ ∂

√ ─ ╩ ∆╢ ≤⇔≡│ ─ ™ ─ ⅜ ⅎ╠╣╢ ─

⅜ ─ ⌐╟∫≡ ⌂╢ │ ∕╣╙ ∆╢ ⌐ ∂≡ ∆╢ ⅜№╣┌

╩ ∆  

 

 ─ �������

ᵑ  

⌐ ∆ A F ─ 6 ⅛╠⌂╢ ≤∆╢ │ ∆╢⅜ B ⅛╠│ C ⌂™⇔ D ┼

C ⅛╠│ D ≤ E ┼ D ⅛╠│ C ≤ E ┼ ∆╢ │ │ ─

≤∆╢  

ᵒ  

1 ╩ ↕∑╢ │ ⅔╟┘ ≤∆╢ │ ─ ╡≤∆╢  

 

1 1.3 m/s A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ F ⌐ ↑≡  

 

1 40 km/h A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ F ⌐ ↑≡  
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 �������

│ 1 ⅜ ⇔√ ≢№╢  

 

 ─ �������

▪ꜟ◗ꜞ☼ⱶ⌐⇔√⅜∫√ ─ ≤ ◦Ⱶꜙ꜠כ◦ꜛfi─ ≢№╢ ╩ ⇔

⇔≡™╢↓≤╩ ∆╢ ⅜ ⌂╢ ⌐│∕─ ╩ ═╢  

 

⌂⅔ │ ⇔√ ─ ╕√│ꜞfi◒ ╩ ⌐ ∆╢ ⅎ┌ A-B-C-E-F ≤™

℮ ≢№╢  

 

 2.6.1  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi 

 ( )  ( ) 

1 

 

  

 

2 

 

  

 

     ההה

 

 ○ⱪ◦ꜛfi�������

⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐⅔™≡ ≤│ ⌂╢ ╩ ≢⅝╢ ⌐│ 2.3 ⌐

⇔√ ⌐⇔√⅜∫≡ ╩ ∆╢ ○ⱪ◦ꜛfi─ ≤⇔≡│ ⅎ┌ ₈ ─ ₉⅜

ⅎ╠╣╢  

 

 ─ ⅜ ⌐ ⅎ╢ ���	�

◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≢№╢ ─ ⅜ ⌐ ⅎ╢ ⌐ ⇔ ─ ⌐ ∂≡

⅜ ∆╢↓≤ ∕⇔≡ ⅜ ≢№╢ ⌐ ⅜ ∆╢↓≤╩ ∆╢ │

─ ╩ ≤∆╢  

    2.62.62.62.6....1111    ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺    
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 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─ ���	���

─ ⅜ ⌐ ⅎ╢ ⌐≈™≡ ≤ ─ ╩ ∆╢ ⅎ┌ ☻כⱬꜟכꜟ

⅜ ⅎ╠╣╢ ⅜ ≢№╢ ≢─ ╙ ∆╢ ┤╖ ╛ ╡ ─

╙ ↕╣≡™╢─≢№╣┌ ↓╣╩ ╩ ∫≡ ∆╢ ⌐ ∂≡ ∆╢ ⅜№╣┌

╩ ∆  

 

 ─ ���	���

ᵑ  

⌐ ∆ A J ─ 10 ⅛╠⌂╢ ≤∆╢ A-B E-F G-H ≤ I-J │ B-C ≤

C-D │ ╡ │ ⌂╢ D-E │ ╡ F-G │ ╡ H-I │ ╡

≤∆╢ ╡ ≤ ╡ ─ ─ │ ╡≤∆╢  

 

ᵒ  

1 ╩ ↕∑╢ │ ─╖≤∆╢  

1 A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ J ⌐ ↑≡  

 

 ���	���

│ A-B ⅛╠ I-J ╕≢─ ─ ⌐⅛⅛∫√ ≢№╢  

 

 ─ ���	���

↕╣√ ≤ ─ ⅛╠ ↕╣╢ ─ ─√╘─ ≤ ◦Ⱶꜙ꜠

─fiꜛ◦כ ⅛╠ ╠╣╢ ╩ ⇔ ⇔≡™╢↓≤╩ ∆╢ ↕╣√

╖─ ╛ ≢ ⅜ ⌂╢ ⌐│∕─ ╩ ═╢  

  

 2.7.1 ─ ▬ⱷכ☺─ ▬ⱷכ☺─ ▬ⱷכ☺─ ▬ⱷכ☺ 
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 2.7.1  

 

[ ] 

 ◦Ⱶꜙ꜠כ◦ꜛfi 

A-B  

 

B-C  

 

C-D   

D-E   

E-F   

F-G   

G-H   

H-I   

I-J   

 

 ○ⱪ◦ꜛfi���	���

─ ⅜ ⌐ ⅎ╢ ⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐⅔™≡ ≤│ ⌂╢ ╩

≢⅝╢ ⌐│ 2.3 ⌐ ⇔√ ⌐⇔√⅜∫≡ ╩ ∆╢ ○ⱪ◦ꜛfi─ ≤⇔≡│

ⅎ┌ ₈♩fiⱠꜟ ₉ ₈ ≤ ₉ ₈ ─ ─ ─ ╢↕₉ ₈ ─ ₉

₈ ≢─ ≤ ─ ─ ₉⅜ ⅎ╠╣╢  

 Ⱶ◒꜡⸗♦ꜟ≢─ ≤ ─ ���
�

◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≢№╢ ≤ ─ ⌐ ⇔ ♩ⱳ꜡☺כ⌐╟╢ ≤ ⌐╟╢

─ 2 ╩ ∆╢ ⅜ ─ ≤ ─ ─∕╣∙╣╩ ≤∆╢  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─ ���
���

≤ ─ ⌐≈™≡ ↕╣≡™╢ ╩ ∆╢ ⅎ┌ ∆╢ ─

─ ╩ ∆ ─ ─ ⅝╛ ─ ≤─ ⅜ ⅎ╠╣╢ ╕√

─▪ꜟ◗ꜞ☼ⱶ╙ ∆╢ ⅎ┌ ▪ꜟ◗ꜞ☼ⱶ╩ ∆ ─ ≤─ ≤ ─

≢№╢ ⌐ ∂≡ ∆╢ ⅜№╣┌ ╩ ∆  

 

 ─ ���
���

ᵑ  

─ 2 ≈─ ╩ ╢ ─ │ ─ ╡≤∆╢ ─ │ ≤∆╢  

 

─ A-B 2 m ↕ 100 m ≤∆╢ ↓─ │ ™ ⇔│≢⅝⌂™╙── ∆╣ ™

⅜≢⅝╢╙─≤∆╢  
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─ A-B 1 ™ ⇔│ ↕ 1 km ≤∆╢  

 

ᵒ  

2 ≈─ 1 ≤ 2 ╩ ↕∑╢ │ ⅔╟┘ ≤∆╢ ─ │ 4 ☻כ◔

─ │ 2 ╩כ◔ ⅎ╢ ⌂⅔ ─ ─ ≤─ │≢☻כ◔─ 1 ─╖╩ ↕∑╢

│ ─ ╡≤∆╢ ─Ɽꜝⱷכ♃│ ≡ ≤∆╢  

☻כ◔ 1 ⇔≡™╢ ≤─  

1 1.3 m/s A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡ 2 

0 m/s A ≤ B ─ ─ ⌂ ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐  

☻כ◔ 2 ∆╢ ≤─  

1 1.3m/s A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡  

2 1.3m/s B ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ A ⌐ ↑≡  

☻כ◔ 3 ∆╢ ≤─  

 

 2.8.2    ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 

 2.8.3    ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 

 2.8.1    ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 
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1 1.3m/s A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡  

2 1.0m/s A ⅛╠ B ⌐ 10m ⇔√ ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐

↑≡  

☻כ◔ 4 ─ ≤─  

1 1.3m/s ⌂ ⅛╠ ⌐ ╘⌐ ∫≡  

─ 4 ⌐☻כ◔≈ ™ ⌐⌂╢ ╩ ∆╣┌ ™ ─ │ ∆╢  

☻כ◔ 1 ⇔≡™╢ ≤─  

1 40 km/h A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡  

2 0 km/h A ≤ B ─ ─ ⌂ ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐  

☻כ◔ 2 ∆╢ ≤─  

1 40 km/h A ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B ⌐ ↑≡  

2 30 km/h A ⅛╠ B ⌐ 200m ⇔√ ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ B

⌐ ↑≡  

 2.8.4    ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 

 2.8.5 ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 

 2.8.5 ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 
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─ 6 ⌐☻כ◔─≈ ™ ╩ ∆╣┌ ™ ─ │ ∆╢  

 

 ���
���

│ 1 ─ ─ ≢№╢ │ ↔≤─ 2 ≤⇔≡ ∆ ≢№╣┌

─ ╩ ≤⇔≡ ⇔√╡ ≤⇔≡ ∆╢  

 

 ─ ���
���

◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ╠╣√ 1 ─ ─ ⅜ ↕╣√ ─▪ꜟ◗ꜞ☼ⱶ⅛╠ ⅛╣╢

─ ≤ ⇔≡™╢↓≤╩ ∆╢ ↕╣√ ╖─ ╛ ≢ ─ ⅜ ⌂╢ ⌐│

∕─ ╩ ═╢  

 

 2.8.1  

 

1 (X,Y) 2 (X,Y) 

 ◦Ⱶꜙ꜠כ◦ꜛfi  ◦Ⱶꜙ꜠כ◦ꜛfi 

0☻♥♇

ⱪ  

  

 

1☻♥♇

ⱪ  

  

 

2☻♥♇

ⱪ 

    

     ההה

 

 ○ⱪ◦ꜛfi���
���

≤ ─ ⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐⅔™≡ ₈ ─ ₉╛₈ ₉ ≤─ ╩

≢⅝╢ ⌐│ 2.3 ⌐ ⇔√ ⌐⇔√⅜∫≡ ╩ ∆╢ ○ⱪ◦ꜛfi≤⌂╢╙─≤⇔≡

ⅎ┌ ─ ₈ ₉╛₈ ₉ ─ ₈ ₉ ₈◓ꜞ♇♪꜡♇◒₉ fiכ꜠₈ ₉ ₈

₉⅜ ⅎ╠╣╢  

 2.8.6 ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 
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 ⱴ◒꜡⸗♦ꜟ≢─ ≤ ─ �����

─ⱴ◒꜡⸗♦ꜟ≢│ ╛ ╩ ℮ ─ ⅜ ⌂ ה ה ≢ ↕╣╢

─ ≤⇔≡ ↕╣╢ ⱴ◒꜡⸗♦ꜟ─↓─ ╩ ⇔ ─ ╩ ℮  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─ �������

≤ ─ ⌐≈™≡ ↕╣≡™╢ ╩ ∆╢ ⅎ┌ ∆╢ ─

╩ ∆√╘⌐ ╦╣╢ ⅜ ⅎ╠╣╢ ╕√ ─⸗♦ꜟ╛▪ꜟ

◗ꜞ☼ⱶ ⱨꜟכ▬fi ☼ꜟכ◦fiכꜞ◓ ╙ ∆╢ ⅎ┌ ▪ꜟ◗ꜞ☼ⱶ╩ ∆ ≢№╢

⌐ ∂≡ ∆╢ ⅜№╣┌ ╩ ∆  

 

 ─ �������

ᵑ  

─ 2 ≈─ ╩ ╢ ─ │ ─ ╡≤∆╢ ─ │ ≤∆╢  

 

─ A-B 2 m ↕ 100 m ≤∆╢  

 

─ A-B 1 ™ ⇔│ ↕ 1 km ≤∆╢  

 

ᵒ  

 

1.3 m/s ⌂ ╩ ☻כ◔ ≢☻כ◔₁ ╩ A ⅛╠ B ⌐ ↕∑╢  

 

10 km/h ⌂ ╩ ☻כ◔ ≢☻כ◔₁ ╩ A ⅛╠ B ⌐ ↕∑╢  

 

 

 2.9.1 ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 

 2.9.2 ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺ 
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ⱴ◒꜡⸗♦ꜟ≢│ ─ │ ─ ╩ ∆╢Ɽꜝⱷכ♃ ⌐╟∫

≡ ↕╣╢ ─☻כ◔─ 2 ≈─ ╩☻כ◔─ ∆╢ ─☻כ◔ ─Ɽ

ꜝⱷכ♃╩ ∆╢  

 

 �������

│ ─ ≢№╢  

 

 ─ �������

↕╣√ⱴ◒꜡⸗♦ꜟ─ ╩ ╘╢ ⅛╠ ↕╣╢ ≤ ◦Ⱶꜙ꜠כ◦ꜛ

fi─ ⅛╠ ↕╣╢ ⅜ ⇔≡™╢↓≤╩ ∆ ⌂ ─√╘ ≤Ɽꜝ

ⱷכ♃─ ╩◓ꜝⱨ≤⇔≡ ∆╢  

 ≤ ─ ⱪ꜡♇♩ 

 

 ○ⱪ◦ꜛfi�������

≤ ─ ⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐⅔™≡ ╩ ∆Ɽꜝⱷכ♃⅜ №╢

≤ ⌐ ⌂Ɽꜝⱷכ♃⌐ ⇔≡ ≤Ɽꜝⱷכ♃─ ─◓ꜝⱨ╩ ╢ ╕√ ₈ ₉╛₈

₉ ─ ⅜ ≢⅝╢ 2.3 ⌐ ⇔√ ⌐⇔√⅜∫≡ ╩ ∆╢  

 

 ≤ ─ Ⱶ◒꜡⸗♦ꜟ ������

◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≢№╢ ≤ ─ ─ ≢ │ ⌐ ⌂ ╡ ™⅜№╢

─ ≈─ ╩ ∆╢  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ─ ��������

─ ⌐ ∆╢ ≤⇔≡ ⅎ┌ ─ ─ ─ ↕╕

↨╕⌂╙─⅜ ⅎ╠╣╢ ₁─ ─ ╛ ╩ ∆╢ ⌐ ∂≡ ∆╢

⅜№╣┌ ╩ ∆  

 2.9.3 ≤ ─≤ ─≤ ─≤ ─  
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 ─ ��������

ᵑ  

─ │ 1 ─ ≤⇔ - ╩ A-B ≤∆╢ ─ ╙ 1 ─ ≤

⇔ - ╩ D-C ≤∆╢ D │ A-B ─ ≢№╢ 2 ≈─ ─ │ ™ ה⇔ ⅜≢

⅝⌂™╙─≤∆╢  

ᵒ  

 

A-B ─ ─  1.3 m/s ◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ≢ B ⌐

↕╠⌐ A ⅛╠ ╩ ∫≡ B ⌐  

C-D ─ 1 1.3 m/s C ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ D ╩ ⇔≡ B ⌐

 

 

A-B ─ ─  40 km/h ◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ≢ B ⌐

↕╠⌐ A ⅛╠ ╩ ∫≡ B ⌐  

C-D ─ 1 40 km/h C ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⌐ D ╩ ⇔≡ B ⌐

 

 ��������

│ 1 ─ ─ ≢№╢ │ ↔≤─ 2 ≤⇔≡ ∆ ≢№╣┌ ─

╩ ≤⇔≡ ⇔√╡ ≤⇔≡ ⇔≡╙ ™  

 

 ─ ��������

◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ╠╣√ 1 ─ ─ ⅜ ↕╣√ ─▪ꜟ◗ꜞ☼ⱶ⅛╠ ⅛╣╢

─ ≤ ⇔≡™╢↓≤╩ ∆╢ ↕╣√ ╖─ ╛ ≢ ─ ⅜ ⌂╢ ⌐│

∕─ ╩ ═╢  

  

 2.10.1 ▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺▬ⱷכ☺    
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 2.10.1  

 

1 (X,Y) ─  (X,Y) 

 ◦Ⱶꜙ꜠כ◦ꜛfi  ◦Ⱶꜙ꜠כ◦ꜛfi 

0 ☻♥♇

ⱪ  

  

 

1 ☻♥♇

ⱪ  

  

 

2 ☻♥♇

ⱪ 

    

     ההה

 

 ○ⱪ◦ꜛfi��������

≤ ─ ⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐⅔™≡ ₈ ─ ₉ ≤─ ╩ ≢⅝╢

⌐│ 2.3 ⌐ ⇔√ ⌐⇔√⅜∫≡ ╩ ∆╢ ○ⱪ◦ꜛfi≤⌂╢╙─≤⇔≡ ⅎ┌

₈ ₉ ₈ ₉ ₈ ≤ ─ ₉⅜ ⅎ╠╣╢  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi┼─ ������

◦Ⱶꜙ꜠כ◦ꜛfi─ ≢№╢◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ≢│ ↕╕↨╕⌂ ∆═⅝ ⅜№╢

↓─╟℮⌂ ─ ⌐│ ─ ה ⅜ ⌂╙─╛ ה ♃כ♦√╣↕ ⅜ ⌂ↄ

⅜ ≢№╢╙─⅜№╢ ╕√ ⌂⸗♦ꜟ╩ ∫≡ ╩ ⇔√ ≤⌂╢↓≤╙

ↄ ↕╠⌐ ∕─ ⅜◌○☻ ─ ─ ⅜ ⅝⌂ ™╩ ╗≤™℮

╩ ∆╙─╙№╢ ↓─╟℮⌂ │◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐ ╖ ╗↓≤⅜ ≢№╢ ⌐│ ─

╟℮⌂ ≢№╢  

�  

⌐ ↕╣≡™╢ ╛ ─ ⸗♦ꜟ─ ↄ│ ─ ╩ ≤⇔√╙─≢№╢

╩ ╘ ─ ─ ה ─ │ ™ ⇔⅛⇔ ≤™℮ │

─ ≤ ⌂╢↓≤│ ≢№╢ ⅎ┌ ─ ⅜ ⌐ ─ ┼─ ╩

℮ ≤™∫√ ≢№╢ ↓╣│ ─ ≤⌂╢ ─ ─ ⸗♦ꜟ─

╖≢│ │ ⅜ ⸗♦ꜟ─ ╩ ⅎ√ ⌐ ⇔ ⸗♦ꜟ─

⌐ ⅜ ⅝ↄ ∆╢≤™℮◌○☻ ╩ ∆ ⌐ ─ ⸗♦ꜟ╩ ∆╢∞↑≢│

⅜ ≢⅝⌂™  

�  

⌐ ↕╣≡™╢ⱴ◒꜡╕√│ⱷ♁꜠ⱬꜟ≢─ ⸗♦ꜟ≢│ ⌐⅔↑╢ ≢─ ─

╩ №╢ ─ ≢ ה ∆╢↓≤⅜≢⅝╢ ⇔⅛⇔ ≤™℮ ⌐│

─ ⅜ ≢⅝⌂™ ╛ ⌐⅔↑╢ ─ ™ ╟╡╙ ⌐ ⅜

∆╢ ⅜№╢ ∕⇔≡ ─ ⌂ │ ⌐ ≢⅝⌂™ ╩ ⅎ╢↓≤│ ≢№
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╢ ─ ≢─ │ ⅜ ⇔ↄ ╕√ ╙♃כ♦─ ⌐ ≢№╢ ⇔√⅜∫

≡ ─ ╙ ╩⸗♦ꜟ ∆╢↓≤│ ≢№╢  

─ 2 ≈─ │ ⱴ◒꜡꜠ⱬꜟ╕√│ⱷ♁꜠ⱬꜟ≢─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ⌐ ╖ ╗↓≤⅜ ⇔

™ ≢№╢ Ⱶ◒꜡꜠ⱬꜟ─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ≢│ ╛ ─ ╩⸗♦

ꜟ ⇔≡™╢√╘ ↓─ 2 ≈─ ╩ ╖ ╗↓≤│ ≢№╢ √∞⇔ ─ 2 ≈─ ⅜№╢  

� ─  

╛ ─ ≢ ╩ ∆╢ ⅜№╢ ─ ─◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮

⌂ │ ≤⌂╢  

� ─ ה  

Ⱶ◒꜡꜠ⱬꜟ─◦Ⱶꜙ꜠כ◦ꜛfi⌐│ ⅜ ╕╣╢⅜ ◌○☻ ╩ ∆ ⸗♦ꜟ⅜

╦╣╢≤ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ⅜ ⅝ↄ ⌂╢ ╙№╢ ↓─ ╩ ה ∆╢↓≤│

⇔™  

∕─√╘ ⌂ ≢─ ◦Ⱶꜙ꜠כ◦ꜛfi≢│ ⱴ◒꜡꜠ⱬꜟ⅔╟┘ⱷ♁꜠ⱬꜟ─ ⸗♦

ꜟ⅜ ™╛∆™  

⌐ ╠∏ ⅛╠─ ◦Ⱶꜙ꜠כ◦ꜛfi≢│ ─ ⌂ ╩ ∆╢ ⅜№

╢ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ╩ ∆╢√╘⌐│ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ⌐≈™≡ ⌂⸗

♦ꜟ ⅜ ╕╣≡™╢ ─ ╛ ─ ╩⸗♦ꜟ ∆╢√╘⌐ ♃כ♦⌂ ─

╛ ⌐ ↑√ ╛ ⅜ ╗↓≤╩ ∆╢  

 

 �
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 ���

◦Ⱶꜙ꜠כ◦ꜛfiⱪ꜡◓ꜝⱶ ◦Ⱶꜙ꜠כ♃ ─ ⌐≈™≡ ∆╢  

₈ ₉│ ◦Ⱶꜙ꜠כ♃⅜ ─ ─ ╩ ─ ה ≢ ה ≢⅝

╢↓≤╩♥☻♩∆╢╙─≢№╢ ↓─√╘₈ ₉─√╘─ ≢│ ⌐ ╩ ∫√

╩ ∆╢ ⌂⅔ ─ │ ≢№╡ ⌐ ─Ᵽ▬▪☻⅜⅛⅛

∫≡™╢↓≤╙ ≢⅝⌂™ ↓─√╘ ₁─ ─ ╩ ≤⇔√₈ ₉ 2 ─ ≤ ⌂╡

₈ ₉≢│ ─ ─ ╩ ≤∆╢  

 �����

₈ ₉╩ √ ◦Ⱶꜙ꜠כ♃╩ ∫≡ ⅛╠ ↕╣╢ ─ ╩ ─ ה

≢ ≢⅝╢↓≤╩ ∆╢─⅜ ≢№╢ ↓─↓≤│ ⌐כ◙כꜚ─ ⇔≡ ◦Ⱶꜙ꜠

─♃כ ╩ ∆╢↓≤⌐≈⌂⅜╢  

₈ ₉≢ ⌐ ⌐ ∆═⅝ ⌂ │ ─ 2 ≢№╢  

� ─  

 ⌐⅔↑╢ ─ │ ╛ ≤™∫√ ─ ─ ╛

─ ─ ─ ╩ ∆╢  

� ─  

 ⌐⅔↑╢ ─ │ ─ ─ ╩ ∆╢ ⌐│ ─

╛ ╛ ≤™∫√ ─ ≢№╢ ╕√ ה ≤™∫√ ╛

─ ─ ─ ╙ ↕╣╢  

 

 �
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 ⌐ ⌂ �����

─₈ ₉≢│ ⌂ ≤ ─ ⌐╟╢ 2 ─₈ ₉≤ ⌂╡ ─

≤ ╩ ⇔√ ╩ ℮ ↓─ ╩ ∆╢√╘⌐ ≤↕╣╢ ⌂ ╩ ∆╢  

2 ─₈ ₉≢ ≤⇔√ ─ ─ ≤™℮ ╩ ≈ ◦Ⱶꜙ꜠כ♃≢│

⌐ ∂≡ ∕─ ⌐≈™≡╙ ╩ ℮↓≤⅜ ≢№╢ ⌂⅔ 2 ─₈ ₉≢ ≤⇔√◦Ⱶꜙ

─ꜟ♦⸗fiꜛ◦כ꜠ ≢№╢ 

ה ─  

ה ─  

ה ─  

ה ─ ⌐╟╢ ─  

ה ─ ⌐╟╢ ─  

⌐ ⇔≡│ ─ ⌐≈™≡╙ 2 ─₈ ₉─ ⅝⌐⅔™≡○ⱪ◦ꜛfi≤⇔≡ ∆╢↓≤≤∆╢

⇔⅛⇔ ₈ ₉─ ╩ ℮≤⅝ ─ 5 ≈─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ⌐ ╦╠⌂™

─ ╩ ™╢ ⌐│ ─ ╩ ℮ ⌐ ⌐≈™≡₈ ₉╩ ℮↓≤⅜

≢№╢ ∕─ ⱴ♬ꜙ▪ꜟ─₈2.3. ₉⌐ ∆╢↓≤⅜ ╕⇔™  

 

 ─ ⌐ ∆╢ �������

� ╛ ╩ ≢⅝╢ ─ ⅜ ≢⅝╢↓≤⅜ ╕⇔™  

� ╛ ⌐ ⅜ ╩ ∆╢ ╩ ≢⅝╢  

� ─ ╩ ≢⅝╢  

 

 ─ ⌐ ∆╢ �������

� ↔≤⌐ ╩ ≢⅝╢  

ⅎ┌ ↕╣√ ─ ≤ ─ ╩ ◄ꜞ▪ ╛ ⌐ ─ ≢ ↕∑╠╣

╢↓≤⅜ ╕⇔™  

� ⅛╠ ╕≢─ ╩ ≢⅝╢  

ⅎ┌ ⌂ ─ │ ╩ ≢⅝╢↓≤ ⌂ ─ │ ≤ ≈

⌂™⇔ ─ ╩ ≢⅝╢↓≤⅜ ╕⇔™ ╕√ ╩ ≢⅝╢↓≤⅜ ╕⇔™  

� 2 ─₈ ₉⌐≡ ⅜ ↕╣√ ╩ ↔≤⌐ ≢⅝╢  

 

 ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐ ∆╢ �������

� ─ ─ ╩◓ꜝⱨ╛ ≢ ≢⅝╢ ⅜ ∆╢ ╩▪♬ⱷכ◦ꜛfi≢

≢⅝╢↓≤⅜ ╕⇔™  

�

 �
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 ─ �����

│ 2011 3 11 ⌐ ⇔√ ≢ ≤ ⌐╟╡ ⌂ ╩

↑√ ה ⌐⅔↑╢ ─ ─ ╩ ≤⇔√ ◦Ⱶꜙ꜠כ◦

ꜛfi≢№╢ ─ ⌐ ∆╢ ─ⱥ▪ꜞfi◓ ─ ╩ ⌐ ⱴ♬ꜙ▪ꜟ─

⌐ ⌂ ╩ ⇔≡™╢ ∆⌂╦∟ ⱴ♬ꜙ▪ꜟ≢ ↕╣╢ │ ─ ╩ ⌐

∆╢╙─≢│⌂™ ⇔⅛⇔ ─ ─♃כ♦≥ ה ╩ ╕ⅎ√ ≢ ⌐ ↕╣√

│ ≤ ⅎ╠╣╢╙─≢№╢  

◦Ⱶꜙ꜠כ◦ꜛfi │ 20 ⅛╠ ⅜ ∆╢╕≢─ ≤∆╢ ╕≢─

20 │ ─ ╩ ─ ╩ ∆╢ ─ ⅜ ∆╢╕≢│

⌐⅔↑╢ ≤ ⌐╟╢ ╩ ∆╢  

 

 ─ �������

 3.3.1 ⌐ ─ ─ ╩ ∆  

 

 

3.3.1 ────  

 

│ 3.3.1 ⌐ ∆╢ ≢№╢ ─ │₈3.4.1. ─ ₉╩ ⇔≡™√∞⅝√™  

ה ─ │─ ─ ה ⌐ 1.6 km×1.2 km ─ ≤∆╢  

ה ─ │ ≢ ⌐ ≢ ⌂ ≢№╢ ⌂ │ ⇔≡™╢  

ה ─ ⅝ │ ⌐ ⇔≡ ─ ⅜№╢ ≢№╢  

ה ≢ ╕╣√◄ꜞ▪ 1 5 │ ╩ ℮ ≤ ╩ ℮ ─ ◄ꜞ▪≢№╢  
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ה ─ │ ⌐№╢ ⅝⌂ ─ ─ ≢№╢  

ה ─ 1 6 │ ≢ ∆╢ ─ ≢№╢  

ה ─ 2 3 │ ≢ ∆╢ ─ ≢№╢  

ה ─ 1 4 5 │ ╩ ─ ─ ≤ ≢№╢  

ה ─ A │ 1 4 5 ╩ ה ≤∆╢ ⅜ ∆╢ ≢№╢  

ה ─ │ ⅜ ⌐ ∆╢ ⌐ ∆╢ ─ ╛ ≢№╢  

ה ─ │ ⅜ 2 3 ⌐ ∆╢ ⌐ ∆╢ ─ ≢№╢  

 

 ─ �������

≤ ─ ≤ ╩ ─ 5 ≈─

◦♫ꜞ○⌐╟∫≡ ∆╢ ≢│ ─ ◦♫ꜞ○ 1 5 ─ ╩ ⌐◦Ⱶꜙ꜠כ◦ꜛfi∆

╢ ─ │₈3.4.2. ─ ₉╩ ⇔≡™√∞⅝√™  

� ◦♫ꜞ○ 1 ─  

 ⌐ ⌐™≡ ≢ ∆╢ ─ ◦♫ꜞ○╩◦♫ꜞ○ 1≤∆╢ ◄ꜞ▪⌐

↕╣√ ─ ╩ ∆╢ ∆╢ A ⌐ ∫≡ ⌐ ⇔

1 6 ─™∏╣⅛╩ ≤⇔≡ ∆╢  

� ◦♫ꜞ○ 2 ─  

 ⌐ ⌐™≡ ≢ ∆╢ ─ ◦♫ꜞ○╩◦♫ꜞ○ 2 ≤∆╢ ◄ꜞ▪⌐

↕╣√ ─ ╩ ∆╢ ∆╢ A⌐ ∫≡ ⌐ ⇔ ◄ꜞ▪

⅛╠ 2 ⌐ 50 3 ⌐ 50 ∆╢   

� ◦♫ꜞ○ 3 ─  

 ⌐ ⌐™≡ ⇔≡⅛╠ ≢ ∆╢ ─ ◦♫ꜞ○╩◦♫ꜞ○ 3 ≤∆╢

√∞⇔ ≢│ ⅛╠ ∆╢ │ ∑∏ ⅛╠ ∆╢ ─╖╩ ∆╢

∆╢ B⌐ ∫≡ ◄ꜞ▪⅛╠ ↕╣√ ─ ⅜ ⌐ ⇔ ◄

ꜞ▪⅛╠ 2 ⌐ 50 3 ⌐ 50 ∆╢ ◦♫ꜞ○ 2 ≤─ ™│ ─

╖  

� ◦♫ꜞ○ 4 ─  

 ⌐ ╩ ─ ─ ◦♫ꜞ○╩◦♫ꜞ○ 4≤∆╢ │

1 4 5 ⅛╠ ∆╢ ╘ ⌐ ─ ⌐ ─ ⅜™╢ ╩ ∆╢√

╘⌐ ─ │ 20 ⅛╠ 20 ╕≢─ 40 ≤∆╢ ─

│ 1 ⅜ 20 4 ≤ 5 ⅜ 5 ≤∆╢ ─ │ 1

⅛╠ ⇔√ ─ │ 4 4 ⅛╠ ⇔√ ─ │ 5

5 ⅛╠ ⇔√ ─ │ 4 ≤∆╢ ⌂⅔ ╙ │ ╩ ⇔⌂™╙─

≤∆╢ ╕√ ⌂ ╡ │ A ╩ ∆╢↓≤≤∆╢  

� ◦♫ꜞ○ 5 ⅛╠─  

 ⌐ ⌐™√ ─ ◦♫ꜞ○╩◦♫ꜞ○ 5≤∆╢ ╩

≤⇔ 15 ⅛╠ 1 ≢ 1,300 ─ ╩ ⇔ ≢ 6 ⌐ ∆╢  
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 ─ ─ �����

 ─ �������

ᵑ Ⱡ♇♩꞉כ◒ 

─ Ⱡ♇♩꞉כ♦◒כ♃│ 3.4.1 ⌐ ∆ Excel ⱨ□▬ꜟ≤ Shapefile ≢ ↕╣≡™╢  

 

3.4.1 ─ Ⱡ♇♩꞉כ♦◒כ♃ⱨ□▬ꜟ─ Ⱡ♇♩꞉כ♦◒כ♃ⱨ□▬ꜟ─ Ⱡ♇♩꞉כ♦◒כ♃ⱨ□▬ꜟ─ Ⱡ♇♩꞉כ♦◒כ♃ⱨ□▬ꜟ 

 ⱨ□▬ꜟ   

Excel ⱨ□▬ꜟ LineData_Gisformat20130728.xls  

Shapefile LineData_20130728.shp  

LineData_20130728.shx ▬fi♦♇◒☻  

LineData_20130728.dbf  

LineData_20130728.prj  

LineData_20130728.sbn ▬fi♦♇◒☻ 

LineData_20130728.sbx 

 

 Excel ⱨ□▬ꜟ≤ Shapefile ─ │ ≢№╢ ⱨ□▬ꜟ⌐ ╕╣≡™╢ ╩ ⌐ ∆╢  

 3.4.2 ⌐ LineData_Gisformat20130728.xls ─ ≤ ─♃כ♦─ ╩ ∆ ♃כ♦ Link

│ 4,769 ≢№╢  

 

3.4.2 ─ Ⱡ♇♩꞉כ♦◒כ♃─ Ⱡ♇♩꞉כ♦◒כ♃─ Ⱡ♇♩꞉כ♦◒כ♃─ Ⱡ♇♩꞉כ♦◒כ♃ LineData_Gisformat20130728.xlsLineData_Gisformat20130728.xlsLineData_Gisformat20130728.xlsLineData_Gisformat20130728.xls ─ ≤◌ꜝⱶ── ≤◌ꜝⱶ── ≤◌ꜝⱶ── ≤◌ꜝⱶ─  

 

Link ─ ID   

X_ori ─ ─ 10 WGS84  

Y_ori ─ ─ 10 WGS84  

Z_ori ─ ─ m  

X_ter ─ ─ 10 WGS84  

Y_ter ─ ─ 10 WGS84  

Z_ter ─ ─ m  

Width m  

P_width_R ─ ─ m  

P_width_L ─ ─ m  

Type   1 2 3  

Direction 0 1 ќ ─  

2 ќ ─  

Grade    ─ radian  

Length   ─ ↕ m  
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3.4.1 ⌐ LineData_20130728.shp ╩ GIS ♁ⱨ♩►▼▪≢ ⇔√ ╩ ∆ 3.4.1 ─ ─ ⌐ ↕

─ⱴכ◐☻╢™≡╣ │ LineData_Gisformat20130728.xls ─◌ꜝⱶ≤ ⇔≡™╢  

 

 
3.4.1 ─ Ⱡ♇♩꞉כ♦◒כ♃─ Ⱡ♇♩꞉כ♦◒כ♃─ Ⱡ♇♩꞉כ♦◒כ♃─ Ⱡ♇♩꞉כ♦◒כ♃ LineData_20130728.shpLineData_20130728.shpLineData_20130728.shpLineData_20130728.shp  

 

─ Ⱡ♇♩꞉כ♦◒כ♃≢│ Link │ ≤ ╩ ┬ ≢№╡ ⇔≡™╢

│ ─ Link ≢ ↕╣╢ ─ │ ≤ ─ 3 ⅛╠ ∆╢↓≤⅜≢⅝╢  

│⌐♃כ♦  ─ │ ╕╣≡™⌂™⅜

╩ ℮ ⌐│∆═≡─ ⅜ 1 ─ │

1 ─ │ 2 ≤∆╢  

♃כ♦─ P_width_R ─ P_width_L

─ ─ │ ─ ⌐ ∫≡ ─ ─

╩ √≤⅝─ ⌐ ∆╢ ─ │ ─

╩ ⌐ ⇔√╙─≢№╢√╘ ⅜ ↑╠╣≡™

⌂™ ╛ ─ ⌐─╖ ⅜ ↑╠╣≡™╢ ╙

№╢ ⌂ ─ ╩ ⅎ╢≤

│ ⅜ ↑╠╣≡™╢ ≢│ ╩ ╡ ⅜ ↑

╠╣≡™⌂™ ≢│ ╩ ∆╢↓≤⅜ ↕╣╢

↓≤⅛╠ ≢│ │ ≡─ ⌐≈™≡

╙ ╙ 2 ⅜ ≢№╢╙─≤⇔≡ ℮  

 

 

 

3.4.2 ────     

1111 2222  
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ᵒ ⌐⅔↑╢ ─  

─ ⌂ ⌐│ ⅜ ↕╣≡™╢⅜

│↓╣╠─ │∆═≡ ⌐╟╢ ≢ ⇔

⇔⌂™ ╩ ⇔≡ ℮ ⅜ ⇔≡™⌂™ ⌐⅔↑

╢ ≢─ ─ │ ◦Ⱶꜙ꜠כ♃─ ⌐ ℮

⌂⅔ ╩ꜟכꜟ⌐ ↑≡™╢ ≡™≈⌐ꜟכꜟ─⧵│

╙₈2.3. ₉⌐ ∫≡ ╩ ℮≤≤╙⌐ ─

╩ ∆ ⌐ ╩ꜟכꜟ⌐ ∆╢  

─ꜟכꜟ  

ה ⌐ ⅛╠ ⌐ ⌐  

ה │ ⅛╠ ⌐ ⅛℮ ╩  

 

�

 ─ �������

◦♫ꜞ○⌐≈™≡ ─ ╩ ∆  

 

ᵑ  

 ◦♫ꜞ○─ ╩ ─ ╡≤∆╢ ⌂⅔ ₈◦♫ꜞ○ 1 ─ ₉─ ─℮∟ 70%

╩ 30%╩ ≤⇔≡ ∆╢ √∞⇔ ≤ ─ ™│ ─╖≤⇔

╙ ⅜ ≢ ≢ ≢⅝╢╙─≤∆╢ ─ ⌐≈™≡│₈ᵖ ₉╩

─↓≤ ⌐ ◦♫ꜞ○─ ─ ╩ ∆  

 

� ◦♫ꜞ○ 1 ─ ◦♫ꜞ○ 2 ─ ◦♫ꜞ○ 3 ─  

◦♫ꜞ○ 1 3 ─ ≤ │ 3.4.3 ⌐ ℮ √∞⇔ ─ ╩ ∆╢

─◦Ⱶꜙ꜠כ♃≢│ ≤ ─ ─ ⅜ ∏⇔╙ 3.4.3 ─ ≤ ⇔⌂ↄ≡╙╟™  

 

3.4.3 ─ ─ ── ─ ── ─ ── ─ ─ ─◄ꜞ▪ ──◄ꜞ▪ ──◄ꜞ▪ ──◄ꜞ▪ ─  

 ◦♫ꜞ○ 1 ─  ◦♫ꜞ○ 2  

─  

◦♫ꜞ○ 3  

─  70%  30   

◄ꜞ▪  207  88  295  260  65  

◄ꜞ▪  262  113  375  325  85  

◄ꜞ▪  105  45  150  125  35  

◄ꜞ▪  210  90  300  250  85  

◄ꜞ▪  231  99  330  270  100  

 1,015  435  1,450  1,230  370  

 

� ◦♫ꜞ○ 4 ─  

 1 4 5 ⅛╠ ↕∑╢ ─ ╩ 3.4.4 ⌐ ∆ ⌂⅔ ╘ ⌐ ─

⌐ ─ ⅜™╢ ╩ ∆╢√╘⌐ │ ⅛╠ ∆╢   

 
─ꜟכꜟ─ꜟכꜟ─ꜟכꜟ─ꜟכꜟ 3.4.3     
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3.4.4 ─ ── ── ── ─  

  

   

1 60  60  120  

4 240  240  480  

5 240  240  480  

 540  540  1,080  

 

� ◦♫ꜞ○ 5 ⅛╠─  

 ─ 1,300 ╩ ≤∆╢  

 

ᵒ  

 3.4.4 ⌐ ─ ≤ Ⱡ♇♩꞉כ◒╩ ⌡√ ╩ ∆  

 

 
3.4.4 ──── ◄ꜞ▪ ─ ⅛╠─◄ꜞ▪ ─ ⅛╠─◄ꜞ▪ ─ ⅛╠─◄ꜞ▪ ─ ⅛╠─ ────     

 

� ◦♫ꜞ○ 1 ─ ◦♫ꜞ○ 2 ─ ◦♫ꜞ○ 3 ─  

│ 3.4.4 ⌐ ↕╣≡™╢◄ꜞ▪ 1 ◄ꜞ▪ 5─ ◄ꜞ▪

⅛╠ ∆╢ β ◄ꜞ▪─ ⌐≈™≡│₈ᵑ ₉╩ ₁─ ─ ─
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╘ │◦Ⱶꜙ꜠כ♃─ ⌐ ∂≡ ∆╢ ─ ╩ ∆ ⌐ ₁─ ─ ╘ ╩

∆╢ ₁─ ─ ─ ╘ ≤⇔≡│ ⅎ┌  

▪ꜞ◄ה ─ ─ ≤ ⇔≡™⌂™ ⌐ ╩ ∆╢  

─▪ꜞ◄ה ⌐ ╩ꜝfi♄ⱶ⌐ ∆╢ 

▪ꜞ◄ה ⌐ꜝfi♄ⱶ⌐ ╩ ⇔ ─ ⌐ ⅛℮╟℮⌐∆╢ 

≤™∫√ ⅜ ⅎ╠╣╢  

⌐≈™≡│ ⅛╠ ∆╢ │ ∑∏ ⅛╠ ∆╢ ─╖╩ ∆╢

√╘ ─ │ ≤ ⌐ ⇔≡╟™  

� ◦♫ꜞ○ 4 ─  

 │ 1 4 5 ⅛╠ ∆╢  

� ◦♫ꜞ○ 5 ⅛╠─  

 │ ⅛╠ ∆╢  

 

ᵓ  

� ◦♫ꜞ○ 1 ─ ◦♫ꜞ○ 2 ─  

 ₈◦♫ꜞ○ 1 ─ ₉≤₈◦♫ꜞ○ 2 ─ ₉≢│ 3.4.5 ─ A

⌐ ∫≡ ─ ╩ ∆╢  

 

  

3.4.5 ◦♫ꜞ○◦♫ꜞ○◦♫ꜞ○◦♫ꜞ○ 1111 ─ ◦♫ꜞ○─ ◦♫ꜞ○─ ◦♫ꜞ○─ ◦♫ꜞ○ 2222 ─ ─ ── ─ ── ─ ── ─ ─  

 

� ◦♫ꜞ○ 3 ─  

₈◦♫ꜞ○ 3 ─ ₉≢│ 3.4.6 ─ B ⌐ ∫≡ ⅜

⅛╠ ∆╢ ╩ ∆╢ β ⅛╠ ╩ ╘╢ ≢│⌂™↓≤⌐  

 

⅛╠─

 0  6 0

 6 11 5

11 16 10

16 21 8

21 26 7

26 31 12

31 36 16

36 41 20

41 46 12

46 51 7

51 56 3

56 61 0

100

�

�

��

��

��

��

�
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3.4.6 ◦♫ꜞ○◦♫ꜞ○◦♫ꜞ○◦♫ꜞ○ 3333 ─ ─ ⅛╠─ ── ─ ⅛╠─ ── ─ ⅛╠─ ── ─ ⅛╠─ ─  

 

� ◦♫ꜞ○ 4 ─  

 ─ │ 20 ⅛╠ 20 ╕≢─ 40 ≤∆╢ │ ≤⇔

1 │ 20 4 ≤ 5 │≤╙⌐ 5 ≤∆╢  

� ◦♫ꜞ○ 5 ⅛╠─  

 ⅛╠│ 15 ⅛╠ 1 ≢ ∏≈ ∆╢  

 

ᵔ  

 ─ ╩ Ⱡ♇♩꞉כ◒ ⌐ ∆╢  

 

3.4.7 2222 ≤≤≤≤ 4444 │ ∂│ ∂│ ∂│ ∂ 3333 ≤≤≤≤ 6666 │ ∂│ ∂│ ∂│ ∂     

⅛╠─

 0  6 0

 6 11 0

11 16 0

16 21 0

21 26 8

26 31 14

31 36 18

36 41 20

41 46 16

46 51 12

51 56 8

56 61 4

100

�

�

��

��

��

��

�
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� ◦♫ꜞ○ 1 ─  

1 6 ─™∏╣⅛╩ ≤∆╢ ₁─ ⅜ ∆ ─ ╘ │◦Ⱶꜙ꜠כ♃─ ⌐

╦∑≡ ∆╢ √∞⇔ ─ ⅜ ⌂╙─≤⌂╠⌂™╟℮⌐ ∆═⅝≢№╢ ⅎ┌ ◄ꜞ▪

3 ⅛╠ ⇔√ ⅜ 6 ╩ ∆ ◄ꜞ▪ 5 ⅛╠ ⇔√ ⅜ 1 ╩ ∆≤™∫√↓≤│

≢│⌂™ ─ ╩ ∆ ⌐ ₁─ ⅜ ∆ ─ ╘ ╩ ∆╢ ₁─ ⅜

∆ ─ ╘ ≤⇔≡│ ⅎ┌  

ה ─ ╡─ ╩ ∆╟℮⌐∆╢ 

▪ꜞ◄ה ≢ ∆ ╩ ∆╢ 

ה ◄ꜞ▪⌐ ⇔≡ ∆ ╩™ↄ≈⅛ ⇔ ◄ꜞ▪ ─ ⌐ ⌐ ↕∑╢ 

≤™∫√ ⅜ ⅎ╠╣╢   

� ◦♫ꜞ○ 2 ─ ◦♫ꜞ○ 3 ─  

₈◦♫ꜞ○ 2 ─ ₉≤₈◦♫ꜞ○ 3 ─ ₉│ ◄ꜞ▪⅛╠ 2

≤ 3⌐ 50%∏≈ ∆╢╟℮⌐ ∆╢   

� ◦♫ꜞ○ 4 ─  

ה 1 ⅛╠ ⇔√ ─ │ 4 ≤∆╢  

ה 4 ⅛╠ ⇔√ ─ │ 1 ≤∆╢  

ה 5 ⅛╠ ⇔√ ─ │ 4 ≤∆╢  

� ◦♫ꜞ○ 5 ⅛╠─  

⅛╠ ∆╢ ─ │ 6 ≤∆╢  

 

⌂⅔ ≢ ≤⇔≡™╢ 1 6 ⅔╟┘ 2 3 ─ │ ─ ─

≢│⌂ↄ ⌐ ⅛℮ ⌐Ⱳ♩ꜟⱠ♇◒≤⌂╢ ─ ⅔╟┘ ╩ ╡⅝∫√ ≢№╢ ≈╕

╡ 1 6 ⅔╟┘ 2 3 ⌐ ⇔√ │∕─ ⌐ ∆╢─≢│⌂ↄ ↕╠⌐ ⌐ ∆

╢ ╟∫≡ ≢│ ⌐ ≤™∫√ │ ↑⌂™

╕≢⌐ 2011 3 11 ─ ⌐⅔↑╢ ─ ╩ 3.4.8 ⌐ ∆   

 
3.4.8 ────     



4J7´�©�Ñ�×�Þ�î�©�Ù�å   �Ð�½�×�”�Ý�L  
 

 31  
 

�u��4J7´)�2°��

�P1ß8•�æ
Æ�b4(2°�c�M�m�Z3û/œ�•+��\�M�•>&4(2°�b7W���x�®"g�ì'¼�b4(2°/Õ���c*ƒ�Ö�K�^�8>'>,�S�T�K>*�M

�‰3û/œ�b4(2°�_�X�8�Z�c>*34�g�c�æ���I�€�S�‰�¥�b�s3û/œ�•+��\�M�•>,  

�›4J7´*…�@% $×�…�_�¥�?�:�\�A�_4E�¥�M�•)�2°�c>*�N�N�\�K�Z 2 'v�[�è0É�I�€�S�‰�2�†#Ý�8�•>,  

�� 4J7´)�2°�b0¿��>*4E�¥�‰�2�\�K�Z�c  

�í4J7´�ö�¢�…!l>&% $×�…>'�r�[�b�q%·)�2°�†0¿���í4E�¥�M�•  

�í2¥7³�T�E�[�^�C4(�œ'¼�v*ƒ�Ö�K�Z)�2°�†0¿���í4E�¥�M�•  

�í�ã7§�†4J�E�Z3½�G)�2°�†�·$×�_4E�¥�M�•  

�^�]�@*ƒ�<�}�€�•>,  

�� �^�>���©�¼�Ü�œ 4>83û4#34�b4J7´���b4J7´)�2°0¿���_�X�8�Z�c>*�•+��[�6�€�d>*342s)
!l 1>*4>*5 �b�8�N�€

�b342s)
!l�?�}$Î#Õ�K�S34�g�_�X�8�Z�v>*�W 3.4.9�[&g�M�…!l A �†)�#ä�I�O�•>,�G�€�c��4J7´*…�c�`�<4J7´�b

7•�_�•�Ê�"�8�b4(2°�†3û/œ�M�•�G�\�†4J�E�•
4�¥�@�6�•���\�8�:/œ�·"I�ö�†�o�Î�M�•�S�u�b0¿���[�6�•>,��7•>*

2011�º 3 �v 11 �¥�b�¾�í�…�‰�´�¹�R���…7È$Î#Õ%$�‹�b�`�<4J7´�b7•�_�v�•�Ê�"�8�b4(2°�c�o�\�‡�]�<#Ý�I�€�^

�?�W�S>,   

 

 

�W�W�W�W3.4.9 �M�‰3û/œ4(2°�\3û4#34�b)�#ä�…!l>&�…!l�M�‰3û/œ4(2°�\3û4#34�b)�#ä�…!l>&�…!l�M�‰3û/œ4(2°�\3û4#34�b)�#ä�…!l>&�…!l�M�‰3û/œ4(2°�\3û4#34�b)�#ä�…!l>&�…!l>?>'>?>'>?>'>?>'��������

 

 ��


