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─ ≥╙√∟⌐ ⇔⁸ ─ ⁸ ╩ ⇔≡⁸ ⌂

┘ ┘ ─ ╩ ⅎ╢⁸ ◒ꜝⱩ╩ ∆╢⁹ 

¶ ─ ⌐⅔™≡⁸ ≤ ⇔⁸ ╛☻ⱳ⁸♠כ

╩ ™⌂⅜╠⁸ ─ ≥╙√∟⅜ ⌐ ⇔ↄ ⌐ ↔∑

╢ ╩ ∆╢⁸ ≥╙ ╩ ∆╢⁹ 

ה ¶ ─ ╙ ╘⁸ ⌂ ─ ╡ ⌐≈™≡⁸

≤≤╙⌐ ╩ ╘╢⁹ 

¶ ⅜ ℮═⅝ ╩ ⇔⁸ICT ─ ╛ ◦☻♥

ⱶה ◦☻♥ⱶ─ ⁸ ─ ⌐ ⅎ⁸ ─

⇔⌐╟╡⁸ ─ ╩ ∆╢↓≤⌐╟╡⁸ ─ ╛

ה ─ ⌐ ╩ ≡╢↓≤≢⁸ ≥╙√∟─ ─

╩ ╢⁹ 

¶ ⅜ ⇔⁸ ⅛╠─ ╣ ⌂™ ⌐ ╘╢≤≤╙

⌐⁸™∂╘╛ ─ ≥╙√∟⌐ ☻⁸כꜝ☿fi►◌ꜟכ◒☻⁸⇔

⁸כ◌כ꞉ꜟꜗ◦כ♁ꜟכ◒ ⁸ ☿fi♃כ⌂≥⅜ ⌐

⌂∫≡ ╩ ℮⁹ 

 

ⱴ☻♃כⱪꜝfi 

/ H29.12

 

¶ ▪ꜟⱪ☻ ☿fi♃⁸כ ☿fi♃⁸כ ⌂

≥⅜ ∆╢ ╩₈ ה ₉≤⇔≡ ↑╢⁹ 

¶ ≢│⁸ ⱱכꜟ⌂≥╩ ⅎ√ ▪ꜟⱪ☻ ☿fi♃⁸כ

⌂≥⅜ ↕╣√ ☿fi♃כ⌂≥─ ╩

⅛⇔⁸ ╛ ≠ↄ╡⌂≥╩ ⇔≡⁸ ╛ ⌂≥⅜┤╣№™⁸

≢⅝╢ ─ ╩ ╢⁹ 

 

ⱦ☺ꜛfi 

/ R4.9

 

¶ ⅜ ∆╢ ⁸ ≡ ⅜ ⅝ ⅝≤ ↔∑╢╟℮⁸

₈ ≢ ≡╩ ℮₉≤™℮ ─ ⁸ ⅜ ≥⅔╡ ⇔⁸

╣ ⌂™ ⌐╟╡⁸ ⁸ ⁸ ≡⅜≢⅝╢ ≠ↄ╡╩

∆╢⁹ 

ה ¶ ⅜ ╗⌂⅛⁸ ─ ╖╩ ⅛⇔≡⁸Ⱪꜝfi♪

╩ ╘╢╒⅛⁸ ה ╩ ∂≡┤╢↕≤┼─ ╩ ╘╢

╖╩ ∆╢⁹ 
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 ⌐ ∆╢ ⌂  

 ה╙≤

≡  

 

2  

/ R2.3

 

¶ ⌐⅔↑╢₈┤╢↕≤ ₉╛ ⌐⅔↑╢₈14 ─ ₉╩

∆╢⌂≥⁸ ─ ╩ ⅛⇔√ ⌂ ╩ ⇔⁸ ה

─ ⅝╢ ─ ╩ ╢⁹ 

¶ ICT ╩ ⅎ⁸ ─ ─ ≤ ─ ╩ ╢⁹ 

¶ ─ ⅝ ─ ⁸ ─ ⌐ ╘⌂⅜╠ ─

╩ ╢⁹ 

¶ ⅜ ⌐╟╡ ⌐™⌂™⁸ ⌐ ⇔≡™╢ ⌐

⇔⁸ ─ ⌐ ─ ⁸ ╩ ⇔≡⁸ ⌂

┘ ┘ ─ ╩ ⅎ⁸∕─ ⌂ ╩ ╢ ◒ꜝⱩ─

⁹ 

¶ ─ ╛ ─ ⌐⅔™≡⁸ ≤ ⇔⁸ ╡

╛ ┘ ⁸ ─ ≥╙√∟⅜ ⌐ ⇔ↄ ⌐ ↔∑╢ ╩

∆╢ ≥╙ ─ ⁹ 

¶ ◒ꜝⱩ≤ ≥╙ ─ ╩ ╘╢⁹ 

¶ ─ ⌐⅔™≡⁸ ☻ⱳכ♠◒ꜝⱩ≤ ⇔⁸ ≠ↄ╡

ⱪ꜡◓ꜝⱶ╩ ∆╢⌂≥⁸ ≥╙ ⅜ ⇔ↄ ╡ ╘╢ ─ ≤

⌂╢╟℮ ╘╢⁹ 

¶ ◒ꜝⱩ⁸ ▪▫♥⁸Ⱳꜝfiꜟ◒כ◘≡ ⅜⁸ ⌐ ∆

╢ ─ ≡ ─ ⌐≈™≡ ∆╢⁹ 

¶ ☻ⱳכ♠◒ꜝⱩ ≤─ ╩ ╡⌂⅜╠⁸☻ⱳכ♠ ─

⌐ ╡ ╖⁸ ≥╙─ ⌂☻ⱳכ♬♠כ☼⌐ ⅎ╢ ─☻ⱳכ

♠ ─ ╩ ╢⁹ 

¶ ─ ╛ ╩ ─ ⌐ ⌐ ∆╢⌂≥⁸ ≤

⇔√ ─ ╩ ╢⁹ 

¶ ⌐ ↕╣∏ ⅜ ↕╣╢╟℮⁸ ╩

⇔⁸ ≢ ⇔≡ ≢⅝╢ ─ ╛ ─ ─ ─

⌐ ╘╢⁹ 
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 3-2 ─  

 ⌐ ∆╢ ⌂  

⇔™ ─ 

┘╩ ∆╢ 

─ 

╡ ⌐≈™≡ 

 

R4.3  

5≈─ ─  

¶ ⌂ ┘≤ ⌂ ┘─ ⌂ ⌐ ↑⁸ ≢ ⌂
╩  

¶ ⇔™ ╩ ╕ⅎ⁸ ╛⅛⌂ ה ╩  

¶ ╛ ≤ ה ⇔⁸≤╙⌐ ∆╢ ╩  

¶ ≥╙√∟─ ╩ ╡ ↄ⁸ ה ⌂ ╩  

¶ ─ ⌐ ∆╢⁸ ⌂ ╩  

GIGA☻◒כꜟ 

─  

⌐≈™≡ 

¶ 1 1 ≤⁸ ─ Ⱡ♇♩꞉כ◒╩ ⌐ ∆╢↓≤
≢⁸ ⌂ ╩ ≤∆╢ ≥╙╩ ╘⁸ ⌂ ≥╙√∟╩
╡ ∆↓≤⌂ↄ⁸ ⌐ ↕╣⁸ ה ⅜ ⌐ ≢
⅝╢ ╩ ∆╢ 

 ꜟכ◒☻◖◄

Ί ╩  

⇔√ ─ 

Ί 

H22.2  

╛↕⇔ↄ ╢ 

¶ ⁸ ≤⇔≡ ≢ ≢№╢⁸ ≤ ⇔≡™╢⁸
┼─ ╩ ↕∑╢ ה ≤∆╢ 

ↄה ↄ ℮ 

¶ ╛ⱨ꜠◐◦ⱦꜞ♥▫⌐ ∆╢⁸ ◄Ⱡꜟ◑כ╩ ∆╢⁸
⌂ↄ ╟ↄ ℮ 

⌐ ∆╢ 

¶ ⌐╙ ∆╢ 

 

 3-3 ─  

 ⌐ ∆╢ ⌂  

 

R6.3  

⅜☻ⱦכ◘ ¶ ╩ ⇔⌂↑╣┌ ⌂╙─≢№╢
⅛⁸ ⌐ ≢⅝⌂™⅛ ─☻ⱦכ◘≥ ⌐≈™≡╙
∆╢≤≤╙⌐⁸ ─ ≈─ ⌐ ─
╩ ╡ ╖⁸☻Ɑכ☻ ─ ┘ ─ ╩ ╘╢
╙ ⇔≡™ↄ⁹ 

¶ 27 ⅛╠ 28 ⌐⅛↑≡⁸ ≤⌂∫√ ─ ╛⁸
─ ⌐ ℮ ─ ╩ ™⁸ ⌐ 26

ⱬכ☻≢ ─ ─ ╩ ∫≡™╢⁹ ⌐
≈™≡│ ⌐ ─ ╩ ⌐ ∆╢≤™℮

─ ╩ ╕ⅎ≡⁸ ╩ ⇔≡™╢⁹ 

¶ │⁸ ─ ≤⇔≡─ ╩ √∆√╘⁸↓╣╕≢
╩ ╘ ⌂ ╩ ∫≡⅝√⁹ │⁸ ─ ≤

─ ╩ ╖⁸ ⌐ ⌐ ∆╢↓≤╩ ⇔≡
™ↄ⁹ 

¶ ┘◖Ⱶꜙ♬♥▫☿fi♃⁸│כ ─◖Ⱶꜙ♬♥▫ ─ ≤⌂
╢ ≤⇔≡⁸ ╛↕╕↨╕⌂ ⇔╩ ℮ ≢№╡⁸ ™
⌐ ↕╣≡™╢⁹ ⌐│ ⅛∆↓≤─ ⌂™ ≢№╡⁸
╙ ⌂ ⁸ ┘ ╩ ℮≤≤╙⌐⁸ ⌐ ╦∑
√ ⇔╙ ⇔≡™ↄ⁹ 

¶ │⁸ ⅛╠ ╕≢ ↄ ↕╣╢ ≢№╡⁸ ⌐⅔
↑╢ ⌂ ≢№╢√╘⁸ ╙ ⌂ ⁸ ┘ ╩
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 ⌐ ∆╢ ⌂  

™≈≈⁸ ─ ⌐ ╦∑⁸ ≤─ ⌂ ⌐
≈™≡ ⇔≡™ↄ⁹ 

2  

 

H29.3  

¶ ◄Ⱡꜟ◑כ─ ╛⁸ ─ ⌐ ╦∑√ ◄Ⱡꜟ◑
כ ╩ ∆╢↓≤≢⁸ ─ ⌂™◄Ⱡꜟ◑כ ╩ ∆╢⁹ 

¶ ╩ ╖⁸ ╛ ─℮╢⅔™№╢ ≤ ╖─Ᵽꜝfi☻⅜≤╣√
╩ ⇔⌂⅜╠⁸ ה ה ⅜ ⇔≡ ≠ↄ╡⌐ ╡
╗⁹ 

¶ ←╢╖─ ╩ ∆╢√╘⁸ ─ ⌂≥╩ ∂√
╛ ⌂≥⌐╟╢ ⌐ ╘╢⁹ 

 

 

R5.3  

¶ ⌂ ⅜ ⇔ ⅜ ╛ ⌐╟╡ ⌂ ╩ ↑╢↓

≤╩ ⌂ ╡ ←√╘⁸ ⌂ ┘ ⌂ ─
─ ╩ ⇔⁸ ≢ ╖╟™ ≠ↄ╡╩ ∆⁹ 

¶ ⌂ ⌐ │⁸ ─ ╛ ─
≤⇔≡⁸ ─ ה ⌐ ╘⁸∕─ ─ ה ╩

╢⁹ 

¶ ─ ┼─ ─ ◦☻♥ⱶ─ ⌐ ╘⁸
ה ╛ ─ ─ ╩ ╢╙─≤∆╢⁹ 

4  

 

R4.3  

¶ ⌐⅔™≡⁸ ⁸ ⁸Ⱳꜝfi♥▫▪⁸ ─ ה

⁸ ⁸ ⁸ ☿fi♃כ ⁸ ⅜Ⱡ
♇♩꞉כ◒╩ ⇔⁸ ≢─ ╩ ⇔≡ ™⌐ ⇔ ↑ ℮
╩ ∆╢⁹ 

9  

 

R6.3  

¶ ╛ ⌂≥↓╣╕≢─ ⌐≤╠╦╣∏⁸ ─ ╛☻ⱳכ♠─
─⧵ⱪ⌂≥⁸כꜟ◓ ⌐ ∫√ ─⌂™ ≢⁸ ™⅜ ─ ⅎ≤⌂╢
╟℮⌂ ╛⅛⌂≈⌂⅜╡╩ ⇔⁸ ╛ ─⌂™ ≠ↄ╡╩
∆⁹ ─ ╛ ╩ ⅛⇔≈≈⁸ ≢ ╩ ⅎ╢ ╩ ⌐
∆╢√╘⁸ ╛ ╩ ⅎ ⇔≡ ⅎ╢ ─ ╩ ⅎ╢
⅜№╢⁹ 
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3.2 ─  

↓╣╕≢─ ╛ ╩ ╕ⅎ⁸ ─ ╛ ⌐≈™≡⁸

─ ─ ╡ ⇔╕∆⁹ 

 

 

  

 

ₒ ₓ ⅞╞℮↑╪╡∫⇔  

 

ₒ ₓ ┤╢↕≤⌐ ╡╩╙∟⁸ ╩ ⅝⌠ↄ ─  
 

↓╣⅛╠─ ─ ⇔™ ╩ ⅝╢ ≥╙√∟⌐│⁸₈ ╩ ╘ ™⁸ ⇔ ∫≡

⌐№√╤℮≤∆╢ ₉⁸₈ ⌐⌡┌╡ ↄ ∆╢ ₉⁸∕⇔≡₈ ⇔™ ╩

∆╢ ₉⅜ ╘╠╣≡™╕∆⁹ 

╩ ← ⅛⌂ ─ ≢ ╕╣√ ╩ ⅛⇔⁸∕╣∙╣⅜ ╛ ╩╙∫≡⁸⇔

⌂╛⅛⌐ ╩ ╡ ™≡™ↄ ⌐ ∫≡╒⇔™≤™℮ ™⅜ ╦╢ ≤⇔√™≤

ⅎ≡™╕∆⁹ 

 

≢│⁸ ≢│ ─↓≤⌐ ╩⅔™≡ ⅛⌂ ⁸ ╛⅛⌂ ⁸ ⌐

┘ ↑╢ ╩ ∫≡™⅝╕∆⁹  

 

 

1.  ⅛⌂ ╩ ⅛⇔√┤╢↕≤ ─  

 ─ ⌐ ⅜╢ ─ ╛ ה ⌂≥─ ╩ ⇔⁸ ─ ╛

⁸ ─ ↕⌐≈™≡ ┬↓≤⌐╟╡⁸ ≥╙√∟─┤╢↕≤┼─ ╡╩ ╗≤≤╙

⌐⁸ ≠ↄ╡┼─ ╩ ⇔╕∆⁹ 

 

2.  ─ ≥╙─ ∟╩ ⇔√ ─  

 ─ ─ ╡╩↓╣╕≢─ ⅛╠⁸╟╡ ≥╙─ ⌐ ∫√

⌐ ⇔⁸ ↔≤─ ┘─ ╩ ∆╢≤≤╙⌐⁸ ⁸

∕⇔≡ ≢ ∆ ≥╙─ ∟╩ ⇔⁸ ≤ ╩ ╢↓≤⌐╟╡⁸ ≥╙

√∟─ ╩ ⇔╕∆⁹ 

 

3.  ⅛╠─ ≤ ─  

 ₁⌂ ╩ ≈ ₁≤─◖Ⱶꜙ♬◔כ◦ꜛfi╛♦▫☻◌♇◦ꜛfi╩ ⇔≡⁸

ה ⅜≢⅝╢ ≥╙√∟╩ ╗√╘⌐⁸ ─◌ꜞ◐ꜙꜝⱶ─ ≢⁸ ─

─ ≤⁸ ה ─ ╩ ⇔⁸ ─♪Ᵽꜟⱴ▬fiכ꜡◓╢⅝≢ ╩ ╡

╕∆⁹ 
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4.  ─ ⌐☼כ♬ ∂√ ה ─  

 ╛ ╩ ⇔≡⁸ ≥╙√∟ ₁─ ╩ ⇔⁸ ≤─ ─

╙≤ ⌐ ⌂ ╛ ╩ ℮↓≤⌐╟╡⁸ ≥╙√∟⅜ ⇔≡ ⇔ↄ

┬↓≤⅜≢⅝╢ ╩ ⇔╕∆⁹ 

 

5.  ╕≢─ ה ⌐╟╢ ─  

 ≥╙√∟⅜ ╡ ⌂≥─ ⌂ ─ ╩ ⇔≡⁸ ╛ ™╛╡⌂

≥─ ╩ ╗≤≤╙⌐⁸ ₁⌂ ≢─ ⅎ ╛ ╩ ⇔⁸ ⇔ ™ ⇔≡™

ↄ↓≤⌐╟╡⁸ ╩™⅝⌠ↄ√╘⌐ ⌂ ╩ ™╕∆⁹ 

 

6.  ⁸ ⁸ ⅜≈⌂⅜╢ ─  

 ─ ⅜└≤≈⌐╕≤╕╢ ⌐⅔™≡⁸ ⁸ ⁸∕⇔≡ ⅜≈

⌂⅜╢↓≤⁸∕⇔≡ ╩ ⌐⇔√╕∟≠ↄ╡╩ ╘╢√╘⌐⁸◖Ⱶꜙ♬♥▫כ◒☻כ

ꜟ⌐╟╢ ╩ ⇔⁸ ≥╙√∟⌐≤∫≡╟╡╟™ ╩ ⇔╕∆⁹ 

 

β ⌐≈™≡│ ╩ ∆╢↓≤≤⇔╕∆⁹ 
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3.3 ◖fi☿ⱪ♩ 

3.3.1 ◖fi☿ⱪ♩─ ה ≠↑ 

 

 

 

 

 

 

 

 

 

 

 

 

3.3.2 ◖fi☿ⱪ♩─  

╩ ← ⅛⌂ ─ ≢⁸ ⌐№╢ ≤ ─

╙≤₈ ╩ ╘ ™⁸ ⇔ ∫≡ ⌐№√╤℮≤∆╢ ₉⁸₈ ⌐⌡┌╡ ↄ

∆╢ ₉⁸∕⇔≡₈ ⇔™ ╩ ∆╢ ₉╩ ™╕∆⁹ 

∕⇔≡⁸ ⅜ ╩ ⅛⇔⁸ ╛ ╩╙∫≡⁸⇔⌂╛⅛⌐ ╩ ╡ ™≡™ↄ

╩⁸ ≥╙√∟ ⅜ ™≡™ↄ↓≤⅜≢⅝╢ ╩ ⇔╕∆⁹ 

⇔™ ─ ה ⌐≈™≡│⁸ ─≤⅔╡ ◖fi☿ⱪ♩╩ ⇔⁸∕╣∙╣⌐

╩ ⇔╕∆⁹ 

 

₆◖fi☿ⱪ♩з₇ ≤⌠ↄ╙╡ 

─◦fiⱲꜟ≢№╡ ⅜ ╡≤∆╢₈ ₉⁹ ≥╙√∟⅜ ─ ה

⅛╠ ╩ ⅞ ≡⁸ ⅛⌂ ≤ ─⌠ↄ╙╡╩ ∂╢↓≤⅜≢⅝╢ ┘─ ╩

⇔╕∆⁹ 

ₒ ─ ⁸ ─ ₓ 

─ ™ ⅛╠ ╩ ╘╢ ⁸ ⅛⌂ ⁸ ה┘ ─ ⌂

≥ ⁸ ⁸ ☻Ɑכ☻ 

 

  

∞  H

 

╔

ᶍ 

 

᷈ḻḃḟḐᶍ  

ᶈᶡᴲ  Ǝ

ᶍ≥  

ᶍ 

 

ᴴ ᶉᶈ ᶗ ☿ 
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₆◖fi☿ⱪ♩и₇ ⇔™ ┘ 

≥╙√∟⅜ ⌐ ╩╙∫≡⁸ ⇔ↄ ╛ ⌐ ╡ ╘╢╟℮⌐⁸ ≥╙√∟

─╣∙╣⧵ⱪ⁸כꜟ◓│√╕⁸ ╛ ┘ ™⌐ ∂≡ ⅜≢⅝╢ ⌂

╩ ⇔╕∆⁹ 

ₒ ─ ⁸ ─ ₓ 

♦fi ⌐≤⌂fi►♄ꜟכ◒ ∆╢⁸ ─ ™ ⁸ ꞉כ◒ ☻Ɑ⁸☻כ

ⱷ♦▫▪ꜟכⱶ ─ ⁸ ═ ─ ≤⇔≡ ⌐ ⁸ ☻Ɑ⁸☻כ

⁸ ☻Ɑכ☻ 

 

₆◖fi☿ⱪ♩й₇  

≥╙√∟⅜ ≤ ≤─ ™⁸ ─ ™⌐≈™≡ ⅎ⁸ ╠─▪▬♦fi♥▫♥▫╩

⇔⁸∕╣∙╣╩ ╘ ⌐ ⅝≡™ↄ↓≤╩ ┬↓≤⅜≢⅝╢ ⁸ ╩

⇔╕∆⁹ 

ₒ ─ ⁸ ─ ₓ 

◌►fi☿ꜞfi◓ꜟכⱶ ⁸ ☿fi♃⁸כ♦fi ⌐≤⌂fi►♄ꜟכ◒

∆╢⁸ ─ ™ ⁸ ꞉כ◒ ☻Ɑ⁸☻כⱷ♦▫▪☻Ɑכ☻ ─

⁸ ═ ─ ≤⇔≡ ⌐ ⁸ ☻Ɑ⁸☻כ ⁸◄꜠ⱬ⁸כ♃כ

♩▬꜠⁸ ⁸ ☻Ɑכ☻ 

 

₆◖fi☿ⱪ♩к₇ ה ─  

⅛╠ ╕≢─ ≥╙√∟⅜ ╩ ⅎ≡ ┘⁸┤╣№℮↓≤≢⁸ ≥╙√∟⅜

⇔↕╛ ╣╩╙∟ ∫≡™ↄ√╘─ ┘≤ ─ ╩ ⇔╕∆⁹ 

ₒ ─ ⁸ ─ ₓ 

꞉כ◒ ☻Ɑ⁸☻כⱷ♦▫▪☻Ɑכ☻ ─ ⁸ ═ ─ ≤⇔≡ ⌐

⁸ ⁸ ☻Ɑכ☻ 

 

₆◖fi☿ⱪ♩л₇ ≤─  

≤ ⅜≈⌂⅜╢↓≤≢⁸ ≥╙√∟≤ ⅜≈⌂⅜╡⁸∕─≈⌂⅜╡─ ≢ ≥╙

√∟─ ┘⅜ ╕╣╕∆⁹ ╩ ⇔⌂⅜╠⁸ ╩ ╢ ╡ ⌐ ∆╢↓≤

≢⁸ ╛ ≡ ≤─ ⅜ ╕╣╢ ╩ ⇔╕∆⁹ 

ₒ ─ ⁸ ─ ₓ 

─ ™ ⅛╠ ╩ ╘╢ ⁸ ⅛⌂ ≢─ ☻Ɑכ☻≤⇔

≡╙ ⁸ ꞉כ◒ ☻Ɑ⁸☻כⱷ♦▫▪☻Ɑכ☻ ─ ⁸ ═ ─ ≤⇔≡

⌐ ⁸ ⁸ ☻Ɑכ☻ 
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ₒ ₓ 

 
 
β  ᵑ ₈ √⌂ ≠ↄ╡─▪▬♦▫▪ ₉⁸ᵒ

⁸ᵓ ᵖ ₈ ה ─√╘─ ⱪꜝ♇♩ⱨ◊כⱶ₉ 

  

ᵑ♦fi  

ᵖ ⌐ ↕╣√ꜝ►fi☺ 
 

ᵓ▪♩ꜞ►ⱶ─  
ה  

ᵔ  ☻כⱭ☻◒כⱪfi꞉כ○─
ה  

ᵕ ─ ₈┤╣№™ ₉ 
 

ᵒ  
ה  
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ה .4  

ה 4.1 ─  

ה 4.1.1 ┘ ─  

11 14 ─ ─ ה ┘ ╩  4-1⌐ ⇔╕∆⁹ 

 4-1 ─ ה ┘ ─  

         

 

 

 

ⱡ  
21 
(0) 

19 
(0) 

14 
(1) 

23 
(1) 

21 
(2) 

24 
(0) 

122 
(4) 

 
57 
(0) 

39 
(0) 

48 
(3) 

47 
(1) 

56 
(0) 

41 
(0) 

288 
(4) 

 
10 
(0) 

15 
(1) 

16 
(1) 

19 
(1) 

11 
(0) 

20 
(2) 

91 
(5) 

 
20 
(1) 

23 
(0) 

20 
(0) 

11 
(0) 

28 
(2) 

23 
(2) 

125 
(5) 

 
8 

(1) 
6 

(0) 
14 
(2) 

4 
(0) 

7 
(0) 

6 
(0) 

45 
(3) 

 
5 

(0) 
6 

(0) 
5 

(0) 
8 

(0) 
9 

(1) 
10 
(1) 

43 
(2) 

 
130 
(2) 

133 
(3) 

149 
(3) 

   
412 
(8) 

 

 

ⱡ  1 1 1 2 2 1 
8 

(2) 

 2 2 3 3 2 2 
14 
(2) 

 1 2 2 2 1 2 
8 

(2) 

 2 1 1 1 2 2 
9 

(3) 

 2 1 2 1β 1 
8 

(2) 

 1 1β 1 2 2 
8 

(2) 

 5 6 6    
17 
(5) 

β │ ─ ה │ ╩  

β ⱡ ─ │ ה ⅜ ─√╘⁸ │ ⌐ ╦∑≡  

β ─  

β ─ ה ⁸ ─ ה │⁸₈ ─ 

┘ ─ ⌐ ∆╢ ₉⌐ ≠ↄ │ ⌐ ∆╢⅜⁸ 

⌐ ╩ ∆╢↓≤⌂≥⌐╟╡⁸ ≤⇔≡™╕∆⁹ 
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ה 4.1.2 ─  

≢│⁸ ─ ╩⁸ ꜟכꜙ☺◔☻  7.4 ☻◔☺ꜙ

ꜟכ ≤─ ╩ ╕ⅎ⁸ 15 ≤⇔≡™╕∆⁹ ≢│⁸ 15 ─

ה ╩⁸ ⌐╟╢ ♩כⱱכ◖⁸≥ ╩ ™√₈ ה

₉ ₈ ₉≤™℮⁹ ╕√│₈ ⱦ☺ꜛfi₉ 4 9

⌐╟╢ ─ 2 ⌐ ↑≡ ⇔╕⇔√⁹ 

(1) ⌐╟╢  

 4-2⌐ ∆╟℮⌐⁸ 6 11 14 ─ ─ ╩ ⌐⁸

─ ≢№╢ 15 ╕≢ ⌐☻ꜝ▬♪↕∑⁸ ─

ה ─ ╩ ™╕⇔√⁹ ה ─ ≤₈ ─

┘ ─ ⌐ ∆╢ ₉─ ─ ╩ ╕ⅎ⁸ ×

─ 18 ≤ ─ ╩ ≤⇔╕∆⁹ 

 4-2 ─ ה ─ ╟╡  

 1  2  3  4  5  6  7  8  9   

ה

 

 

57 

β1 

57 

β1 

57 

β2 
69 80 76 79 108 91 674 

β1  15 ⌐ 1 2 ≤⌂╢ │⁸ 7 2 ─ ≢№╢↓≤⅛╠⁸
⅛╠─ ⅜ ≢№╢√╘⁸3 ─ ≤ ≤⇔≡™╢⁹ 

β2   3 ⌐≈™≡│⁸ ⌐⅔↑╢ ─₈ 6 4 2
6 11 14 ₉─ ┘ ⌐⅔↑╢ ─℮∟⁸ ⅜₈

6 11 15 7 4 1 ₉≤⇔≡ ↑ ─№╢ ╩ ⇔√ ≤⇔≡™
╢⁹ 

 

♩כⱱכ◖ (2) ⌐╟╢  

6 ⅛╠⁸20 26 ╕≢─ ─ ה ─ ╩⁸

─ 3 ⌐ ↑≡ ⇔╕∆⁹ 

1) 6  

6 11 14 ─ ─ ה ─ ⌐╟╡ ⇔≡™╕ 

∆⁹ 

 

2) 7 12  

─ 6 ─ ⌐ ≠⅝⁸1 ⌐☻ꜝ▬♪⇔≡ ⇔≡™╕∆⁹ 7  

─ 1 │⁸ ╟╡⁸ ─ ─ ⌐ ≠⅝ ⇔⁸

⌐ 1 ⌐☻ꜝ▬♪⇔≡ ⇔≡™╕∆⁹⌂⅔⁸ 1 │⁸ ─ 6 ─

⌐⁸ ─ ⅛╠ ─ ┼─ 4 6 ─

1.033╩ ∂≡ ⇔≡™╕∆⁹  4-3  
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 4-3 6 ⅛╠ 12 ╕≢─ ה ─  

 2024 2025 2026 2027 2028 2029 2030 

 R6  R7 R8 R9 R10 R11 R12 

1  121 91 108 79 76 80 69 

2  108 121 91 108 79 76 80 

3  117 108 121 91 108 79 76 

4  112 117 108 121 91 108 79 

5  132 112 117 108 121 91 108 

6  124 132 112 117 108 121 91 

1  130 128 136 116 121 112 125 

2  133  130 128 136 116 121 112 

3  149  133 130 128 136 116 121 

 1, 126 1, 072 1, 051 1, 004 956 904 861 

 

 

3) 13 26 20  

13 ─ 1 ⌐≈™≡│⁸ ⌐╟╢₈ ─

5 ₉─  4-4 ≤⁸₈ ⱦ☺ꜛfi₉⌐╟╢  

4-5 ∕╣∙╣⌐⅔↑╢⁸ 12 2030 ╩ ≤⇔√ ─ 5 9 ─

╩⁸ 12 2030 ─ ─ 69 ⌐ ∂≡ ⇔≡™╕∆⁹ 

15 ─ ה ⌐≈™≡ ╩ ⇔√≤↓╤⁸₈ ⱦ☺ꜛfi₉

⌐ ⇔√ 732 ─ ⅜⁸₈ ₉⌐ ⇔√ 712 ╟╡╙⅜ 20

™ ≤⌂∫≡™╕∆⁹ 

 4-4 12 ─ ה ─  

 

5   

 2030 2031 2032 2033 2034 2035 3036 Ν 

 R12  R13 R14 R15 R16 R17 R18 Ν 

 
5 9 β 375 368 361 353 346 339 338 Ν 

2030  1.00 0.98 0.96 0.94 0.92 0.90 0.89 Ν 

ה

 

1  69 68 66 65 64 62  61 Ν 

2  80 69 68 66 65 64 62 Ν 

3  76 80 69 68 66 65 64 Ν 

4  79 76 80 69 68 66 65 Ν 

5  108 79 76 80 69 68 66 Ν 

6  91 108 79 76 80 69 68 Ν 

1  125 94 112 82 79 83 71 Ν 

2  112  125 94 112 82 79 83 Ν 

3  121  112 125 94 112 82 79 Ν 

 861 811 769 712 685 638 619 Ν 

                    1.033  

    5 9              1.033  
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 4-5 12 ─ ה ─ ⱦ☺ꜛfi  

 

β5 ─ ╩ ⇔≡⁸ ─ ╩ ∆╢↓≤⌐╟╡ ⁹ 

 

(3) ⌐⅔↑╢ ─ ה ─ ─  

4.1.2 (1) ⅔╟┘(2) ╩ ╕ⅎ⁸ ≢│⁸ ─№╢◒ꜝ☻ ╛ ∆╢

╩ ♩כⱱכ◖⁸⇔ ╩ ⇔√₈ ⱦ☺ꜛfi₉⌐╟╢

╩ ∆╢↓≤≤⇔≡™╕∆⁹ 

⌐╟╡ ╠╣√ ╩  4-6⌐ ⇔╕∆⁹ 

 4-6 ─ ה ─ ⱦ☺ꜛfi  

 
ה  

 
R6  

 
(R15 )  

20  
(R26 )  

1  121  75 79 

2  108  73 80 

3  117  71 81 

4  112  69 81 

5  132  80 82 

6  124  76 82 

7  130  82 84  

8  133  112 84  

9  149  94 83  

 1, 126  732 736  

 

  

 2030 2031 2032 2033 2034 2035 3036 Ν 

 R12  R13 R14 R15 R16 R17 R18 Ν 

ⱦ

☺ꜛfi 

5 9 β 592 610 628 647 665 683 687 Ν 

2030  1.00 1. 03 1. 06 1. 09 1. 12 1. 15 1. 16 Ν 

ה

 

1  69 71 73 75 77 80  80 Ν 

2  80 69 71 73 75 77 80 Ν 

3  76 80 69 71 73 75 77 Ν 

4  79 76 80 69 71 73 75 Ν 

5  108 79 76 80 69 71 73 Ν 

6  91 108 79 76 80 69 71 Ν 

1  125 94 112 82 79 83 71 Ν 

2  112  125 94 112 82 79 83 Ν 

3  121  112 125 94 112 82 79 Ν 

 861 814 779 732 718 689 689 Ν 

    5 9              1.033  
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4.2 ╩ ╕ⅎ√ ─  

₈ ה╙≤ ≡ ₉╛₈ ₉⌂≥─ ה

╛ ⅛╠ ┼─ ≢│⁸ ─ ⌐≈

™≡ ─ ╩ ™⁸╕√ ≤─ ה ⌐╟╡⁸ ─

─ ─ ╩ ╢↓≤⅜ ↕╣≡™╕∆⁹ ⌐⅔™≡⁸ ≤⇔≡

─ ╛ ה ⌐╟╢ ╩ ╡⌂⅜╠⁸ ⌂ ≢

─ ╩ ╘╕∆⁹ 

 

(1) ╛☻Ɑכ☻─ ה  

⌐ ═≡ ─ ™ ╛ ⌂≥ ⌐≈™≡⁸

ה ─ ⌐ ∂≡ ∆╢↓≤⌐╟╡⁸ ─ ⌂ ╩ ╘≡™⅝

╕∆⁹ 

╕√⁸ ☻Ɑ⁸☻כ ה ☻Ɑ⁸☻כꜝfi♅☻Ɑ⁸☻כ ⌐≈™≡⁸

☻Ɑכ☻≤⇔≡ ∆╢⌂≥⁸ ─ ה ─ ╙ ⅎ√ⱨ꜠◐◦Ⱪ

ꜟ⌂ ╩ ╡╕∆⁹ 

 

ה (2) ─ ─  

ה ─ ╩ ∆╢↓≤≢⁸ ╩ ⅎ√ ╩ ⇔⌂⅜

╠⁸ ─ ╛ ─ ה ╩ ╡╕∆⁹↕╠⌐⁸ ⇔≡

™╢ ה ╩ ⇔⁸ ∆╢↓≤≢⁸ ─ ⱴ

Ⱡ☺ⱷfi♩─ ╩ ⇔⌂⅜╠⁸ ≢ ≢⅝╢ ╛ ─ ╩ ╡⁸

ה ─ ™ ה ╩ ⇔╕∆⁹╕√⁸ ─ ┘─ ≤⇔≡⁸ ⌐

╟╢ ╖ ⅛∑╛ ─ ⌂≥⁸ ╩ ≤⇔√ ─ ╛ ◖Ⱶꜙ♬♥▫─

⅜ ↕╣╕∆⁹ 

 

(3) ◒ꜝⱩ─ ─  

◒ꜝⱩ╩ ∆╢↓≤≢⁸ ≥╙√∟─ ─ ╛ ⁸

─ ╩ ╡⌂⅜╠⁸ ─ ≥╙√∟─ ╩ ⇔⁸ ╩ ⇔√

┘╛ ─ ╩ ⇔╕∆⁹√∞⇔⁸ ◒ꜝⱩ─ ─ ╛ ─ ╩

╢↓≤⅜≢⅝╢ ⁸ ≥╙√∟≤ ─≈⌂⅜╡─ ┼─ ╛ ─ ⌂

☼כ♬ ╩ ─☻Ᵽꜟכ◒☻⁸≈≈⇔ ┘⌐ ─ ┘ ≢─

≥╙ ≤─ ╩ ╕ⅎ≡⁸ ⌂ ╩ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

(4) ⅝⅜™ ─ ─  

⁸ ─ ╩ ⇔√₈ ☻ⱦכ◘▬♦™⅜⅝ ₉─ ♅▼

fi⁸ꜛ◦כ◄ꜞ◒꜠⁸◒♇ ≤─┤╣№™ ⁸ ⌂≥ ⅜ ╦╣≡⅔╡⁸

≢ ─ ╙↕╣≡™╕∆⁹ ╛ ☻Ɑכ☻ ≤ ∑≡ ╩ ⌐

⇔⁸ ה ⌂≥≤ ─ ╛ ╩ ∫≡ ─ ╩ →≡™ↄ↓≤

≢⁸ ╛ ⅜⌂ↄ ⌐ ↑ ℮ ≠ↄ╡╩ ╘≡™⅝╕∆⁹ 
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(5) ─ ─  

╩ 1 ⌐ ∆╢↓≤⅛╠⁸ ─ ≢№╢ ≢─

ה ╩ ⇔⁸ ─ ╛ ה ─ ⁸

≢ ⇔√ ─ ⅜ ↕╣╕∆⁹↕╠⌐⁸ ─ ⌂≥╩ ⇔

≡⁸ ◒ꜝⱩ╛ ⅝⅜™ ⌂≥┼─ ─☻ⱦכ◘ ⌂≥⁸

─ ╩ ⇔╕∆⁹⌂⅔⁸ ─ ⌐≈™≡│⁸ ─ ⌐⅔

↑╢ ╩ ⌐ ⌂ ≢ ⇔╕∆⁹ 

 

(6) ─ ─  

⁸ ─ⱪכꜟ ⌐≈™≡│⁸ ─ ⱪכꜟ ╩ ⇔≡ ⇔

≡⅔╡⁸ ─ ╙ ⇔√ ╩ ⇔≡™╕∆⁹∕─ ⁸ ╛♥♬

⁸♩כ◖☻ ⌂≥⁸ ≡─ ╩ √⌐ ∆╢─≢│⌂ↄ⁸ ⌐№╢

╩ ⌐ ⇔⁸ ≤∆╢ ה ╩ ⇔╕∆⁹ 

 

(7) ─ ─  

⌐ ∆╢ ☿fi♃כ⌐│ ─ ≥╙√∟⅜ ≤

⌐ ⌐ ╣≡™╕∆⁹╕√⁸ ≤⇔≡ ╩ ⇔√ ⌐│ ↄ─

╣⅜ ∆╢↓≤⅜ ╕╣╕∆⁹ 

─ ╩ ∆╢↓≤≢⁸↓╣╠─ ≥╙√∟⅜ ╩ ⅛∑╢ ≤⇔≡ ∆╢

↓≤⅜≢⅝⁸ ╩ ⌐ ∂╠╣╢⅝∫⅛↑≠ↄ╡⌐╙≈⌂⅜╢↓≤╛ ─

─ ≥╙√∟╛ ─ ™─ ⌐╙⌂╡ⅎ╢↓≤⅛╠⁸◓ꜝ►fi♪ ─ꜝfi♬fi◓

⁸ ⌂≥⁸ ─ ⌐≈™≡ ⇔╕∆⁹ 
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ה 4.3 ─  

╕≢─ ╩ ╕ⅎ⁸ ─ ╩  4-7 ─ ╡ ⇔╕∆⁹╕√⁸

╛ ╩ ⇔≡™╢ ⌐≈™≡⁸₈ ₉ ─ ╡ ⇔╕∆⁹√∞

⇔⁸ ─ ≢№╡⁸ ─ ⌐╟╡ ⅜ ╦╢ ⅜№╡╕∆⁹ 

 4-7 ꜞ☻♩  

◄ꜞ▪  
 

 
 

 

(1 )  
 

 

 
 

 

 
 18 72  1,296   

3ה  

ה 1 │

☻Ɑכ☻≤  

 9 72  648 ה    

 
 5 36  180 ה   ה1 ה1 ה1 2 

 5 36  180 ה    

    2,304    

 

ⱷ♦▫▪ 

☻Ɑכ☻ 
 1 72  72  ₃ 

ה ≤  

ה ─ ─╖ 

  3 108  324    

  2 36  72    

 
 1 108  108   

ה │ ≤

╩  

 

 
 1 36  36    

  1 108  108    

  1 36  36    

  1 144  144 ה ₃  ה  

  1 36  36    

  2 108  216  ₃  

 

ה  
 1 72  72    

  1 72  72 ה ₃   

 

 
 1 36  36    

 

☻Ɑכ☻ 

 6 36  216   
ה 1 

ה  

 3 36  108 ה   1 

ⱱ216 1  ꜟכ  216  ₃ 

ה ≤ ⁸  

ה ⁸ ≤⇔

≡─ ╙  

    1, 872    

 
 ה

 
 1 288  288   

ה 60 ⁸ 20 ⁸

4  

ה ∑☻Ɑכ☻  
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 ה

 
 1 36  36 ה   36 ╩  

  1 36  36    

  1 36  36 ה   ☻Ɑכ☻ ≤─  

  1 36  36    

  1 108  108 ꜠▬♩הכ꞉ꜗ◦ה    

  7 18  126 1ה   ⌐ 1⁸2 4 ─ 2 

  3 36  108    

☿fi♃כ 
 2 36  72    

 ה

 
 2 36  72 ה   1 

    918    

∕─  

  1 288  288    

 

 1 72  72  ủ  

  1 650  650 ה꜠▬♩    

ה

 
 1 36  36    

ה  

 

 2 36  72 ה   1 

 2 36  72 ה   1 

  1 72  72    

 

◒ꜝⱩ(

)  

 1 144  144 ה    

  2 0  0   
ה ⱱ⁸ꜟכ

≤  

⅔√∫⇔╚

 
 1 72  72 ה   ⅝⅜™  

ה

(

)  

 1 774  774   

ה ⁸

ה ⁸♩▬꜠⁸

⁸  

ה ╩ ⌐  

∕─     4,864 ה   40% ≤  

 

  1 50  50    

♩▬꜠  1 30  30    

    7, 196    

     12,290    

 

100 1  ☺כ♥☻  100  ủ ה ─╖ 

  1 1,140  1,140  ủ 
꜡⁸Ⱨ│☻כ◖◓fi♬fiꜝה

♥▫╛ ⌐  

  1 630  630  ủ  
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  1 200  200  ủ  

  1 20  20    

◄fi♩ꜝfi

☻⁸  
  50  50  ủ  

  2 20  40  ủ  

 ה꜠▬♩

Ᵽꜞ▪ⱨꜞכ

♩▬꜠ 

 1 30  30  ủ  

    2,210    

β │ ─ ≢№╡⁸ ─ ─ ≢ ∆╢ ⅜№╡╕∆⁹ 
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5.  

5.1 ─ Ᵽ☻⌐≈™≡ 

5.1.1 Ᵽ☻─  

≢ ∆╢ ☻Ᵽꜟכ◒☻─╘√─ ╩ ∆╢⌐№√╡⁸╕∏ ─

Ᵽ☻─ ╩  5-1⌐ ⇔╕∆⁹ 

≢│⁸ ה ⁸ ⁸ ⁸ ⱡ ⁸ ─ 5 ≈─₈ Ᵽ☻₉≤⁸

⁸ ─ 2≈─₈ ─╡№™Ᵽ☻₉⅜ ⇔≡™╕∆⁹↓─℮∟⁸₈ ─╡№™Ᵽ

☻₉│⁸ ─ ⌐ ╦∑√ ╩ ⇔≡™⌂™↓≤⅛╠⁸ ≢│₈ Ᵽ☻₉─╖

─ ╩ ∆╢↓≤≤⇔╕∆⁹ 

 

 

 5-1 Ᵽ☻─ ─╡№™Ᵽ☻╩ ↄ⁸ ⌐ ⇔≡  

  



30 

 

5.1.2 Ᵽ☻ ─  

(1) 15 ⌐⅔↑╢ Ᵽ☻ ─ ה  

4.1.2 ≢ ⇔√ 15 ─ ה ─ ⌐≈™≡⁸ ∆╢ Ᵽ☻ ─

╩  5-1 ─╟℮⌐ ⇔╕⇔√⁹↓╣⌐╟╡⁸ ─ 15 ⌐⅔↑╢ ה

─℮∟⁸ ⅛╠ 2km ╣√Ᵽ☻ ╩ ∆╢ ה │⁸276 ≤

↕╣╕∆⁹ 

 5-1 15 ─ Ᵽ☻ ה  

 

Ᵽ☻  
ừ 2km  

 

R15  

1 6  

R15  

7 9  
 

β 

☿fi♃0 0 0 כ 

Ɽꜟ 18 13 31 

 0 0 0 

⅛╖™∟  1 2 3 

 26 15 41 

◌Ⱶ11 4 7 ꜟכ 

 14 5 19 

ה

 

 1 2 3 

 26 8 34 

 12 5 17 

 39 15 54 

 1 3 4 

 14 11 25 

 6 3 9 

 0 0 0 

ừ  0 0 0 

ừ  0 0 0 

ừ  0 0 0 

ừ  0 0 0 

ừ  0 0 0 

ừ  2 1 3 

 

 3 4 7 

 0 0 0 

 6 7 13 

 1 1 2 

ừ  18 10 28 

ừ  7 1 8 

ừ  0 0 0 

ừ  0 0 0 

ừ  3 2 5 

ừ≈╢⅞─  0 0 0 

ừ  2 2 4 

ừ  1 3 4 

ừ  7 5 12 

ừ  0 0 0 
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Ᵽ☻  
ừ 2km  

 

R15  

1 6  

R15  

7 9  
 

 

ừ  6 5 11 

ừ  2 2 4 

ừ  0 0 0 

ừ  5 4 9 

ừ  1 3 4 

ừ  0 1 1 

ừ  5 1 6 

ừ  0 0 0 

ừ  21 14 35 

ừ  11 5 16 

ừ  6 3 9 

 3 4 7 

ⱡ

 

ⱡ  9 9 18 

ừ  11 12 23 

ừ ⱡ  7 2 9 

ừ  1 1 2 

ừ  2 0 2 

ừ  5 2 7 

ừ  3 4 7 

ừ ⱡ  17 13 30 

ừ  10 5 15 

ừ ﬞ  4 4 8 

 

 13 17 30 

ⱡ  2 2 4 

 0 0 0 

ừ  3 0 3 

ừ  0 0 0 

ừ  7 4 11 

 0 0 0 

 8 8 16 

 0 0 0 

 13 8 21 

 54 33 87 

 444 288 732 

⅛╠ 2km ╣≡™╢Ᵽ☻

ừ ╩ ∆╢ ה

─  

167 109 276 

β↓↓≢─₈ ₉≤│⁸ ─ ─ Ᵽ☻⅜ ∆╢Ᵽ☻ ─↓≤╩ ∆⁹ 

 

(2) ─ Ᵽ☻─  

 5-2⌐ ∆╟℮⌐⁸ ≢ ⇔≡™╢ ─ Ᵽ☻│⁸ Ᵽ☻≤ ⌐╟╡⁸

⅜ ⌂∫≡™╕∆⁹ ─ ≤ ─ ⌐⅔™≡⁸ ─ ה ⅜ ⇔

≡™╢≤ ↕╣╢Ᵽ☻ ─ │⁸14 ⁸29 ⁸32 ⁸53 ─ 4 ≢∆⁹ 



32 

 

╕√⁸ ≢ ⇔≡™╢ ≢ ╙ ⅜ ™─│⁸ ה ⁸ ⁸

⁸ ⱡ ─ 4 ≢ 32 ─ ⁸ ≢ 53 ─ ≢∆⁹ 

ה 5-2  ─ Ᵽ☻ 4 9 1  

 

β ─ ⌐⁸ ה ⅜ ⇔≡™╢≤ ↕╣╢Ᵽ☻ ─ ╩ ⇔≡™
╢⁹ 

ה ⱡ

29
7:50

8:08

29
7:00

7:31
32

7:05

7:42

32

8:35

9:22

7:00

7:30

8:00

8:30

9:00

9:30

10:00

10:30

11:00

11:30

12:00

12:30

13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:00

17:30

18:00

18:30

7:05

7:42

32

10:45

11:32

32

12:30

13:10

32

14:35

15:22

32

16:10

16:41

32

17:35

18:15

32

7:15

7:48

32

8:20

8:55

32

12:03

12:50

32

13:15

13:55

32

14:45

15:25

32

16:15

16:58

32

17:32

18:15

29

9:00

9:40

29

10:30

11:10

29

11:30

12:13

29

17:30

18:10

53

7:10

7:46

14

8:30

9:13

14

9:45

10:27

14

13:00

13:42

14

13:00

13:43

14

15:50

16:32

14

17:38

18:17

53

15:10

15:50

53

16:05

16:45
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5.1.3 15 ⌐⅔↑╢ Ᵽ☻ ◦Ⱶꜙ꜠כ◦ꜛfi 

5.1.1 ≤ 5.1.2 ╩ ╕ⅎ⁸ ─ 15 ⌐⅔™≡⁸ Ᵽ☻─╖≢ ה

╩ ↕∑╢≤ ⇔√ ─ ─ ─◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫≡™╕∆⁹  

≢│⁸ ─Ᵽ☻ │ ╩ 1 6 ≤⇔⁸ ─Ᵽ☻ │

┘ ╩ ≤⇔╕∆⁹ ┘ ∕╣∙╣⌐⅔™≡⁸4.1.2 ─

⌐ ≠ↄ 15 ─ ה A ⁸ 6 ─ ─ B

─ ≤⇔≡ 15 ─ C ╩ ⇔⁸ ≢ ⇔≡™╢Ᵽ☻⌐⅔

™≡ ≢ ╢↓≤─≢⅝╢ ₈ ₉≤™℮⁹ D ╩ ⇔≡™╕∆⁹ 

↓↓≢⁸ A │ ─ ≢№╢ ⅛╠ 2km ⌐

⇔≡™╢ ╩ ≤⇔≡™╕∆⁹ 

⌂⅔⁸ ≢ ∆╢₈ ₉≤│∆⌂╦∟⁸₈ Ᵽ☻ ≢ ⌐ ⇔≡™╢

─ ₉─↓≤╩ ⇔⁸Ᵽ☻⅜ ⇔≡⅛╠Ᵽ☻ ↔≤─ ─ ≤

─ ≤─ ⌐╟╡ ⇔≡™╕∆⁹ 

╕√⁸ ─◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ─ ╡─Ᵽ☻ ╩₈

☿fi♃⁹∆╕™≡⇔≥₉כ 

 

(1) ─Ᵽ☻ 1 6 ⌐≈™≡ 

ה (1  

4 11 ─ ה ⌐⅔↑╢⁸ 15 ─Ᵽ☻─

╩  5-3 ≤  5-4 ⌐ ⇔╕∆⁹ ⁸ ≤╙⌐⁸

⇔≡™╢ ≢∆═≡─Ᵽ☻ ⌐⅔↑╢ ╩ ℮↓≤⅜≢⅝╢≤ ⅎ╠

╣╕∆⁹ 

ה 5-3  ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  
ừ  

2km  
R15  

R15  
 

(A)  

R6  
(β1)  

(B)  

 
 

(C)=(A)+(B)  

R15  
(D)=29(

) - (C) 

ừ  2 2 1 3 26 

ừ  0 2 1 3 26 

ừ  0 2 1 3 26 

ừ  0 2 2 4 25 

ừ  0 2 2 4 25 

 -  15 C  

 

 R15 D  

15 A  + 6 B  

 

 15 C  
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Ᵽ☻  
ừ  

2km  
R15  

R15  
 

(A)  

R6  
(β1)  

(B)  

 
 

(C)=(A)+(B)  

R15  
(D)=29(

) - (C) 

ừ  0 2 2 4 25 

 0 2  2 4 25 

 7 2 2 4 25 

 14 2 3 5 24 

 1 2 4 6 23 

 39 2 4 6 23 

 12 2 4 6 23 

 26 2 4 6 23 

 1 2 4 6 23 

☿fi♃25 4 4 0 0 כ 

⅛╖™∟  1 0 4 4 25 

 26 0 0 0 29 

(β1) 6 ─ ה ─ 7:50 8:08⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

ה 5-4  ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  
ừ  

2km  
R15  

R15  
 

(A)  

R6  
(β1)  

(B)  

 
 

(C)=(A)+(B)  

(D)  
=32(

) - (C) 

☿fi♃2     0 כ 

1 β2   

3 29 

Ɽꜟ 18 2 3 29 

 0 2 3 29 

⅛╖™∟  1 2 3 29 

 26 2 3 29 

 1 2 3 29 

 26 2 3 29 

 12 2 3 29 

 39 2 1 3 29 

 1 2 1 3 29 

 14 2 1 3 29 

 7 2 1 3 29 

 0 2 1 3 29 

ừ  0 2 1 3 29 

ừ  0 2 1 3 29 

ừ  0 2 1 3 29 

ừ  0 2 1 3 29 

ừ  0 2 1 3 29 

ừ  2 0 1 1 31 

(β1) 6 ─ ה ─ 16: 10 16: 24⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

(β2)↓─ ─Ᵽ☻─ ─╖⁸₈ ☿fi♃₉כ ₈ ₉╕≢ ⁹ 

 

2)  

4 11 ─ ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  

5-5 ≤  5-6 ⌐ ⇔╕∆⁹ ⁸ ≤╙⌐ ─ ─

Ᵽ☻ ⌐⅔™≡⁸ ─Ᵽ☻─ ≢│ ↕╣╢ ╩ ℮↓≤⅜≢⅝
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⌂™ ≤⌂∫≡™╕∆⁹ 

 5-5 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15 

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

R15

(D)=32(

) - (C) 

 18 18 2 20 12 

 7 25 3 28 4 

 0 25 3 28 4 

 0 25 4 29 3 

 3 28 4 32 0 

 0 28 4 32 0 

 2 30 4 34 Ỏ2 

 1 31 4 35 Ỏ3 

 7 38 4 42 Ỏ10 

 0 38 4 42 Ỏ10 

 1 38 4 42 Ỏ10 

 6 38 4 42 Ỏ10 

 0 38 4 42 Ỏ10 

 3 38 3 41 Ỏ9 

 7 38 3 41 Ỏ9 

 26 38 2 40 Ỏ8 

 1 38 1 39 Ỏ7 

 0 38 1 39 Ỏ7 

 18 38 1 39 Ỏ7 

 0 0 0 0 32 

(β1)  6 ─ ─ 7:15 7:48⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

 5-6 ─ 15 ⌐⅔↑╢Ᵽ☻ ≤  

Ᵽ☻  

ừ  

2km  

R15  

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=14(

) - (C) 

 0 38  2 40 Ỏ26 

 18 38 3 41 Ỏ27 

 0 38 3 41 Ỏ27 

 1 38 4 42 Ỏ28 

 26 38 3 41 Ỏ27 

 7 38 3 41 Ỏ27 

 3 38 4 42 Ỏ28 

 0 38 4 42 Ỏ28 

 6 38 4 42 Ỏ28 

 1 38 4 42 Ỏ28 

 18 20 4 24 Ỏ10 

 7 13 4 17 Ỏ3 

 0 13 2 15 Ỏ1 

 0 13 2 15 Ỏ1 
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Ᵽ☻  

ừ  

2km  

R15  

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=14(

) - (C) 

 3 10 2 12 2 

 0 10 2 12 2 

 2 8 2 10 4 

 1 7 2 9 5 

 7 0 2 2 12 

 0 0 2 2 12 

(β1) 6 ─ ─ 15: 50 16: 32⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

3)  

4 11 ─ ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  

5-7 ≤  5-8 ⌐ ⇔╕∆⁹ ≢│ 9 ≈─Ᵽ☻ ⌐⅔™≡⁸

≢│ ─Ᵽ☻ ≢⁸ ─Ᵽ☻─ ≢│ ↕╣╢ ╩ ℮

↓≤⅜≢⅝⌂™ ≤⌂∫≡™╕∆⁹ 

 5-7 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

R1  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=29(

) - (C) 

 14 0 0 0 29 

 6 6 1 7 22 

 2 8 1 9 20 

 0 8 1 9 20 

 5 13 1 14 15 

 1 14 1 15 14 

 0 14 1 15 14 

 5 19 2 21 8 

 0 19 3 22 7 

 21 40 3 43 Ỏ14 

 11 51 3 54 Ỏ25 

 6 57 5 62 Ỏ33 

 3 57 
5(β2) 

62 Ỏ33 

 7 57 62 Ỏ33 

 26 57 5 62 Ỏ33 

 1 57 

5(β2)  

62 Ỏ33 

 0 57 62 Ỏ33 

 18 57 62 Ỏ33 

 0 0 0 0 29 

(β1) 6 ─ ─ 7: 00 7:3 1⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

(β2)↓─ ─Ᵽ☻─ │⁸₈◌Ⱶ₉⁸₈ꜟכ ₉⁸₈Ɽꜟ₉⌐│ ⇔⌂™⁹ 
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 5-8 ─ 15 ⌐⅔↑╢Ᵽ☻ ≤  

Ᵽ☻  

ừ  

2km  

R15  

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=29(

) - (C) 

☿fi♃59 2  57 0 כ Ỏ30 

Ɽꜟ 18 57 3 60 Ỏ31 

 0 57 3 60 Ỏ31 

⅛╖™∟  1 57 3 60 Ỏ31 

 26 57 4 61 Ỏ32 

 14 57 4 61 Ỏ32 

ừ  6 51 3 54 Ỏ25 

ừ  2 49 3 52 Ỏ23 

ừ  0 49 3 52 Ỏ23 

ừ  5 44 3 47 Ỏ18 

ừ  1 43 3 46 Ỏ17 

ừ  0 43 3 46 Ỏ17 

ừ  5 38 3 41 Ỏ12 

ừ  0 38 3 41 Ỏ12 

ừ  21 17 3 20 9 

ừ  11 6 3 9 20 

ừ  6 0 2 2 27 

 3 0 2 2 27 

◌Ⱶ27 2 2 0 7 ꜟכ 

(β1) 6 ─ ─ 17: 30 18: 10⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

 

4) ⱡ  

4 11 ─ ⱡ ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  

5-9 ≤  5-10 ⌐ ⇔╕∆⁹ ⁸ ≤╙⌐ ─Ᵽ☻

≢⁸ ─Ᵽ☻─ ≢│ ↕╣╢ ╩ ℮↓≤⅜≢⅝⌂™ ≤

⌂∫≡™╕∆⁹ 

 5-9 ⱡ ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  
ừ  

2km  
R15  

R15  
 

(A)  

R6  
(β1)  

(B)  

 
 

(C)=(A)+(B)  

(D)  
=32(

) - (C) 

 7 7 2 9 23 

 1 8 2 10 22 

 2 10 3 13 19 

 5 15 2 17 15 

 3 18 4 22 10 

 17 35 5 40 Ỏ8 

 10 45 6 51 Ỏ19 

 4 49 6 55 Ỏ23 

 11 60 6 66 Ỏ34 

 9 60 7 67 Ỏ35 
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Ᵽ☻  
ừ  

2km  
R15  

R15  
 

(A)  

R6  
(β1)  

(B)  

 
 

(C)=(A)+(B)  

(D)  
=32(

) - (C) 

 14 60 7 67 Ỏ35 

 26 60 3 63 Ỏ31 

 1 60 

1( 2)   

61 Ỏ29 

 0 60 61 Ỏ29 

 18 60 61 Ỏ29 

 0 0 0 0 32 

(β1) 6 ─ ⱡ ─ 7:05 7: 42⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

(β2)↓─ ─Ᵽ☻─ │⁸₈ ₉⁸₈Ɽꜟ₉⌐│ ⇔⌂™⁹ 

 5-10 ⱡ ─ 15 ⌐⅔↑╢Ᵽ☻ ≤  

Ᵽ☻  

ừ  

2km  

R15  

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=32(

) - (C) 

 0 60 2 62 Ỏ30 

 18 60 5 65 Ỏ33 

 0 60 5 65 Ỏ33 

 1 60 5 65 Ỏ33 

 26 60 6 66 Ỏ34 

 14 60 6 66 Ỏ34 

 9 60 6 66 Ỏ34 

 11 49 6 55 Ỏ23 

 7 42 5 47 Ỏ15 

 1 41 5 46 Ỏ14 

 2 39 5 44 Ỏ12 

 5 34 5 39 Ỏ7 

 3 31 5 36 Ỏ4 

 17 14 4 18 14 

 10 4 3 7 25 

 4 0 3 3 29 

(β1) 6 ─ ⱡ ─ 16:15 16:58⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

 

5)  

4 11 ─ ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  

5-11 ≤  5-12 ⌐ ⇔╕∆⁹ ⁸ ≤╙⌐⁸ ⇔

≡™╢ ≢∆═≡─Ᵽ☻ ⌐⅔↑╢ ╩ ℮↓≤⅜≢⅝╢≤ ⅎ╠╣

╕∆⁹ 

 5-11 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=53(

) - (C) 

 3 3 0 3 50 
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Ᵽ☻  

ừ  

2km  

R15  

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=53(

) - (C) 

 0 3 0 3 50 

 7 10 1 11 42 

 8 10 1 11 42 

 0 10 1 11 42 

 0 10 1 11 42 

 13 10 2 12 41 

 54 10 2 12 41 

 26 10 2 12 41 

 1 10 

1(β2) 

11 42 

 0 10 11 42 

 18 10 11 42 

 0 0 0 0 53 

(β1) 6 ─ ─ 7: 22 7: 46⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

(β2)↓─ ─Ᵽ☻─ │⁸₈ ₉⁸₈Ɽꜟ₉⌐│ ⇔⌂™⁹ 

 5-12 ─ 15 ⌐⅔↑╢Ᵽ☻ ≤  

Ᵽ☻  

ừ  

2km  

R15  

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=53(

) - (C) 

 0 10 1 11 42 

 18 10 3 13 40 

 0 10 3 13 40 

 1 10 3 13 40 

 26 10 3 13 40 

 13 10 3 13 40 

 2 10 3 13 40 

 0 10 3 13 40 

 3 7 3 10 43 

 0 7 3 10 43 

 7 0 3 3 50 

 0 0 3 3 50 

 8 0 2 2 51 

 0 0 2 2 51 

 13 0 2 2 51 

 54 0 2 2 51 

(β1) 6 ─ ─ 15: 10 15: 50⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

 

(2) ─Ᵽ☻ ⌐≈™≡ 

ה (1  

12 3 ─ ה ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  

5-13 ≤  5-14 ⌐ ⇔╕∆⁹ ⁸ ≤╙⌐⁸ ⇔

≡™╢ ≢∆═≡─Ᵽ☻ ⌐⅔↑╢ ╩ ℮↓≤⅜≢⅝╢≤ ⅎ╠╣
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╕∆⁹ 

ה 5-13  ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=29(

) - (C) 

ừ  3 3 1 4 25 

ừ  0 3 1 4 25 

ừ  0 3 1 4 25 

ừ  0 3 2 5 24 

ừ  0 3 2 5 24 

ừ  0 3 2 5 24 

 0 3 3 6 23 

 9 3 3 6 23 

 25 3 3 6 23 

 4 3 3 6 23 

 54 3 3 6 23 

 17 3 3 6 23 

 34 3 3 6 23 

 3 3 3 6 23 

☿fi♃26 3 3 0 0 כ 

⅛╖™∟  3 0 3 3 26 

 41 0 0 0 29 

(β1) 6 ─ ה ─ 7:50 8:08⌐ ⇔≡™╢Ᵽ☻─  

ה 5-14  ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=32(

) - (C) 

☿fi♃3 0 כ 

2 β2  

5 27 

Ɽꜟ 31 3 5 27 

 0 3 5 27 

⅛╖™∟  3 3 5 27 

 41 3 5 27 

 3 3 5 27 

 34 3 5 27 

 17 3 5 27 

 54 3 2 5 27 

 4 3 2 5 27 

 25 3 1 4 28 

 9 3 1 4 28 

 0 3 1 4 28 

ừ  0 3 1 4 28 

ừ  0 3 1 4 28 

ừ  0 3 1 4 28 

ừ  0 3 1 4 28 
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ừ  0 3 0 3 29 

ừ  3 0 0 0 32 

(β1) 6 ─ ה ─ 16:10 16:24⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

(β2)↓─ ─Ᵽ☻─ ─╖⁸₈ ☿fi♃₉כ ₈ ₉╕≢ ⁹ 

 

2)  

12 3 ─ ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  5-15 

≤  5-16 ⌐ ⇔╕∆⁹ ≢│₈ ☿fi♃₉כ

─Ᵽ☻ ≢⁸ ≢│₈ ₉₈ ₉₈ ₉ ─Ᵽ☻ ≢⁸

─Ᵽ☻─ ≢│ ↕╣╢ ╩ ℮↓≤⅜≢⅝⌂™ ≤⌂∫≡™

╕∆⁹ 

 

 5-15 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=32(

) - (C) 

ừ  28 28 3 31 Ỏ9 

ừ  8 36 4 40 Ỏ18 

ừ  0 36 4 40 Ỏ18 

ừ  0 36 3 39 Ỏ17 

ừ  5 41 3 44 Ỏ22 

ừ≈╢⅞─  0 41 3 44 Ỏ22 

ừ  4 45 3 48 Ỏ26 

ừ  4 49 3 52 Ỏ30 

ừ  12 61 3 64 Ỏ42 

ừ  0 61 3 64 Ỏ42 

 2 61 3 64 Ỏ42 

 13 61 3 64 Ỏ42 

 0 61 3 64 Ỏ42 

 7 61 3 64 Ỏ42 

◌Ⱶ64 3 61 11 ꜟכ Ỏ42 

 41 61 2 63 Ỏ41 

⅛╖™∟  3 61 0 61 Ỏ39 

 0 61 0 61 Ỏ39 

Ɽꜟ 31 61 0 61 Ỏ39 

☿fi♃22 0 0 0 0 כ 

(β1) 6 ─ ─ 7:15~7:48⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

 5-16 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=14(

) - (C) 

☿fi♃64 3 61 0 כ Ỏ50 
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Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=14(

) - (C) 

Ɽꜟ 31 61 3 64 Ỏ50 

 0 61 3 64 Ỏ50 

⅛╖™∟  3 61 4 65 Ỏ51 

 41 61 4 65 Ỏ51 

◌Ⱶ64 3 61 11 ꜟכ Ỏ50 

 7 61 4 65 Ỏ51 

 0 61 4 65 Ỏ51 

 13 61 3 64 Ỏ50 

 2 61 3 64 Ỏ50 

ừ  28 33 3 36 Ỏ22 

ừ  8 25 3 28 Ỏ14 

ừ  0 25 3 28 Ỏ14 

ừ  0 25 2 27 Ỏ13 

ừ  5 20 1 21 Ỏ7 

ừ≈╢⅞─  0 20 1 21 Ỏ7 

ừ  4 16 1 17 Ỏ3 

ừ  4 12 1 13 1 

ừ  12 0 1 1 13 

ừ  0 0 1 1 13 

(β1) 6 ─ ─ 15:50 16:32⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

 

3)  

12 3 ─ ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  5-17

≤  5-18 ⌐ ⇔╕∆⁹ ⁸ ≤╙⌐ ─Ᵽ☻ ≢⁸

─Ᵽ☻─ ≢│ ↕╣╢ ╩ ℮↓≤⅜≢⅝⌂™ ≤⌂∫≡

™╕∆⁹ 

 5-17 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=29(

) - (C) 

 19 0 0 0 22 

ừ  11 11 1 12 10 

ừ  4 15 1 16 6 

ừ  0 15 1 16 6 

ừ  9 24 1 25 Ỏ3 

ừ  4 28 1 29 Ỏ7 

ừ  1 29 1 30 Ỏ8 

ừ  6 35 1 36 Ỏ14 

ừ  0 35 1 36 Ỏ14 

ừ  35 70 1 71 Ỏ49 

ừ  16 86 1 87 Ỏ65 

ừ  9 95 2 97 Ỏ75 
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Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=29(

) - (C) 

 7 95 
2 β2  

97 Ỏ75 

◌Ⱶ97 95 11 ꜟכ Ỏ75 

 41 95 1 96 Ỏ74 

⅛╖™∟  3 95 

0(β2) 

95 Ỏ73 

 0 95 95 Ỏ73 

Ɽꜟ 31 95 95 Ỏ73 

☿fi♃22 0 0 0 0 כ 

(β1) 6 ─ ─ 7:00~7:31⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

(β2)↓─ ─Ᵽ☻─ │⁸₈◌Ⱶ₉⁸₈ꜟכ ₉⁸₈Ɽꜟ₉⌐│ ⇔⌂™⁹ 
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 5-18 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=29(

) - (C) 

☿fi♃95 0 95 0 כ Ỏ73 

Ɽꜟ 31 95 1 96 Ỏ74 

 0 95 2 97 Ỏ75 

⅛╖™∟  3 95 2 97 Ỏ75 

 41 95 2 97 Ỏ75 

 19 95 2 97 Ỏ75 

ừ  11 84 2 86 Ỏ64 

ừ  4 80 2 82 Ỏ60 

ừ  0 80 2 82 Ỏ60 

ừ  9 71 2 73 Ỏ51 

ừ  4 67 2 69 Ỏ47 

ừ  1 66 3 69 Ỏ47 

ừ  6 60 3 63 Ỏ41 

ừ  0 60 3 63 Ỏ41 

ừ  35 25 3 28 Ỏ6 

ừ  16 9 3 12 10 

ừ  9 0 3 3 19 

 7 0 3 3 19 

◌Ⱶ19 3 3 0 11 ꜟכ 

(β1) 6 ─ ─ 17:30~18:10⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

 

4) ⱡ  

12 3 ─ ⱡ ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  5-19

≤  5-20 ⌐ ⇔╕∆⁹ ⁸ ≤╙⌐ ─Ᵽ☻ ≢⁸

─Ᵽ☻─ ≢│ ↕╣╢ ╩ ℮↓≤⅜≢⅝⌂™ ≤⌂∫≡

™╕∆⁹ 

 5-19 ⱡ ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=32(

) - (C) 

ừ ⱡ  9 9 2 11 11 

ừ  2 11 2 13 9 

ừ  2 13 2 15 7 

ừ  7 20 2 22 0 

ừ  7 27 1 28 Ỏ6 

ừ ⱡ  30 57 6 63 Ỏ41 

ừ  15 72 6 78 Ỏ56 

ừ ﬞ  8 80 6 86 Ỏ64 

ừ  23 103 6 109 Ỏ87 

ⱡ  18 103 7 110 Ỏ88 
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Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=32(

) - (C) 

 19 103 8 111 Ỏ89 

 41 103 3 106 Ỏ84 

⅛╖™∟  3 103 

0(β2) 

103 Ỏ81 

 0 103 103 Ỏ81 

Ɽꜟ 31 103 103 Ỏ81 

☿fi♃22 0 0 0 0 כ 

(β1) 6 ─ ⱡ ─ 7:05~7:42⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

(β2)↓─ ─Ᵽ☻─ │⁸₈ ₉⁸₈Ɽꜟ₉⌐│ ⇔⌂™⁹ 

 5-20 ⱡ ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=32(

) - (C) 

☿fi♃105 2 103 0 כ Ỏ83 

Ɽꜟ 31 103 4 107 Ỏ85 

 0 103 4 107 Ỏ85 

⅛╖™∟  3 103 5 108 Ỏ86 

 41 103 7 110 Ỏ88 

 19 103 6 109 Ỏ87 

ⱡ  18 103 6 109 Ỏ87 

ừ  23 80 6 86 Ỏ64 

ừ ⱡ  9 71 6 77 Ỏ55 

ừ  2 69 5 74 Ỏ52 

ừ  2 67 5 72 Ỏ50 

ừ  7 60 5 65 Ỏ43 

ừ  7 53 5 58 Ỏ36 

ừ ⱡ  30 23 3 26 Ỏ4 

ừ  15 8 3 11 11 

ừ ﬞ  8 0 3 3 19 

(β1) 6 ─ ⱡ ─ 16:15~16:58⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

 

5)  

12 3 ─ ⌐⅔↑╢⁸ 15 ─Ᵽ☻─ ╩  5-21

≤  5-22 ⌐ ⇔╕∆⁹ ⁸ ≤╙⌐⁸ ⇔≡™

╢ ≢∆═≡─Ᵽ☻ ⌐⅔↑╢ ╩ ℮↓≤⅜≢⅝╢≤ ⅎ╠╣╕∆⁹ 

 5-21 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=53(

) - (C) 

 30 0 0 0 53 

ⱡ  4 0 0 0 53 
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 0 0 0 0 53 

ừ  3 3 1 4 49 

ừ  0 3 1 4 49 

ừ  11 14 1 15 38 

 16 14 1 15 38 

 0 14 1 15 38 

 0 14 1 15 38 

 21 14 1 15 38 

 87 14 2 16 37 

 41 14 2 16 37 

⅛╖™∟  3 14 

1 β2  

15 38 

 0 14 15 38 

Ɽꜟ 31 14 15 38 

☿fi♃53 0 0 0 0 כ 

(β1) 6 ─ ─ 7:22 7:46 ⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

(β2)↓─ ─Ᵽ☻─ │⁸₈ ₉⁸₈Ɽꜟ₉⌐│ ⇔⌂™⁹ 

 5-22 ─ 15 ⌐⅔↑╢ ≤  

Ᵽ☻  

ừ  

2km  

R15  

 

R15  

 

(A)  

R6  

(β1)  

(B)  

 

 

(C)=(A)+(B)  

(D)  

=53(

) - (C) 

☿fi♃37 16 2 14 0 כ 

Ɽꜟ 31 14 2 16 37 

 0 14 2 16 37 

⅛╖™∟  3 14 3 17 36 

 41 14 2 16 37 

 30 14 2 16 37 

ⱡ  4 14 2 16 37 

 0 14 2 16 37 

ừ  3 11 2 13 40 

ừ  0 11 2 13 40 

ừ  11 0 2 2 51 

 0 0 2 2 51 

 16 0 2 2 51 

 0 0 2 2 51 

 21 0 1 1 52 

 87 0 1 1 52 

(β1) 6 ─ ─ 15:10 15:50⌐ ⇔≡™╢Ᵽ☻─ ⁹ 

  



47 

 

5.1.4 ─ Ᵽ☻ ⌐⅔↑╢  

(1) ⅜ ∆╢Ᵽ☻  

5.1.3 ╩ ╕ⅎ⁸ ⅔╟┘ ⌐⅔™≡⁸ ─ Ᵽ☻─ ⅜ ∆

╢Ᵽ☻ ─ ╩╕≤╘╢≤  5-2  5-5 ─╟℮⌐⌂╡╕∆⁹ ╩ ⇔≡⁸

⁸ ⁸ ⱡ ─Ᵽ☻ ≢ ⅜ ∆╢↓≤⅜ ↕╣╕∆⅜⁸ ≢│

1 6 ⌐ ⅎ≡ 7 9 ⅜ ∆╢↓≤⅛╠⁸ ╟╡╙ ↄ

─Ᵽ☻ ≢ ⅜ ∆╢↓≤⅜℮⅛⅜ⅎ╕∆⁹ 

 

 5-2 15 Ᵽ☻ ≢ ⅜ ∆╢Ᵽ☻ ─  
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 5-3 15 Ᵽ☻ ≢ ⅜ ∆╢Ᵽ☻ ─  
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 5-4 15 Ᵽ☻ ≢ ⅜ ∆╢Ᵽ☻ ─  
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 5-5 15 Ᵽ☻ ≢ ⅜ ∆╢Ᵽ☻ ─  
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(2) Ᵽ☻─  

5.1.3 ≢ ╠╣√ 15 ─ ⌐⅔↑╢ Ᵽ☻ ─ ╩  5-23⌐

⇔╕∆⁹ ה ╦∏⁸ ⁸ ⁸ ⱡ ⌐⅔™≡⁸ ─

⅜ ↕╣╕∆⅜⁸ ⌐ 7 9 ─Ᵽ☻ ⅜ ╕╣╢ ⌐⅔™≡⁸

⅜ ⌐ ⇔≡™╕∆⁹ 

╕√⁸  5-2 ⌐ ∆ ≢─ ↕╣≡™╢ ─ ╩ ⌐ ⇔

√≤⇔≡╙⁸ ⌐ ⅜ ≢⅝╢╦↑≢│⌂™↓≤⅜℮⅛⅜ⅎ╕∆⁹ 

 5-23 15 ─ Ᵽ☻ ─ ⌐≈™≡ 

  
 

 
 

(A)  

⅜

∆╢

Ᵽ☻  

⅜

∆╢

Ᵽ☻

─  

─

 

(B)  

─

─
β

C  

≢─

─  

( B) +(C)- (A)  

 

ה

 

 29 0 0% 23 

32 

26 

 32 0 0% 29 29 

 
 32 13 65.0% Ỏ10 Ỏ10 

 14 14 70.0% Ỏ28 Ỏ10 

 
 29 9 47.4% Ỏ33 Ỏ30 

 29 14 73. 7% Ỏ32 Ỏ29 

ⱡ  
 32 10 62. 5% Ỏ35 Ỏ35 

 32 13 81.3% Ỏ34 Ỏ34 

 
 53 0 0% 41 

53 
41 

 53 0 0% 40 41 

 

ה

 

 29 0 0% 23 

32 

26 

 32 0 0% 27 27 

 
 32 19 95.0% Ỏ42 Ỏ42 

 14 17 85.0% Ỏ51 Ỏ33 

 
 29 14 73. 7% Ỏ75 Ỏ72 

 29 15 78. 9% Ỏ75 Ỏ72 

ⱡ  
 32 11 68. 8% Ỏ89 Ỏ89 

 32 14 87. 5% Ỏ88 Ỏ88 

 
 53 0 0% 37 

53 
37 

 53 0 0% 36 36 

β ה 5-2  ─ Ᵽ☻ 4 9 1  

 

(3) ╡─Ᵽ☻ Ᵽ☻ ┼─▪◒☿☻ 

 15 ─ ה ─ ⅛╠⁸ ↕╣╢ ╡─ Ᵽ☻─Ᵽ☻ ╕≢─

╩  5-24⌐ ⇔╕⇔√⁹₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉⌐ ╗ ה

16 │⁸ ⅛╠ ╡─ Ᵽ☻─Ᵽ☻ ╕≢ 1km ╣≡

™╢↓≤⅛╠⁸ ─ Ᵽ☻─ ∞↑≢⌂™ ╙ ─☻Ᵽꜟכ◒☻√⇔

⅜ ≢№╢≤ ⅎ╠╣╕∆⁹ 
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 5-24 ⅛╠2km ╣√ ≤ ╡─Ᵽ☻ Ᵽ☻ ╕≢─  

2km

 
  

 

m  

R15  

 

   53 3 

ה    1, 400 3 

   4, 600 3 

♠    69 6 

─    69 3 

─    69 4 

   69 3 

   69 4 

   69 2 

   69 2 

   69 3 

   791 1 

   1, 600 5 

   1, 200 3 

   265 2 

   127 10 

   476 4 

   242 1 

   242 4 

─    242 2 

   242 1 

   242 0 

   752 4 

   56 5 

   117 2 

   471 6 

   240 5 

   222 35 

   335 4 

   76 5 

   108 1 

   122 9 

   120 7 

   443 4 

   120 3 

   117 3 

   1, 500 2 

  ⱡ  159 18 

   226 23 

   123 3 

   183 2 

ﬞ  ﬞ  ﬞ  269 8 

◔  ◔  ⱡ  328 0 

  ⱡ  373 4 

  ⱡ  211 3 

   165 0 

   436 2 

   225 2 

   26 5 

   623 3 

   103 2 

ⱡ  ⱡ  ⱡ  263 5 

└╕╦╡  ◔  ⱡ  328 27 

   103 5 

   123 10 

   186 0 

   267 8 

   534 3 

 297 

╡─Ᵽ☻ ⅛╠ 1 ╣√ ⌐ ╗ ה  16 
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(4) ─ Ᵽ☻─  

─ ה ⌐ ↕╣╢↓≤⅜ ↕╣╢ Ᵽ☻─ ╩ ↔≤⌐

⇔√╙─╩  5-25⌐ ⇔╕∆⁹ ⌐ │ ⌐ ⇔≡™╢─⅜ 17:30 18:10─

─╖≢№╢√╘⁸ ⌐ ⅜ ™ 1 6 ─ ─ │Ᵽ☻─ ╕≢

≢ ∆╢ ⅜№╢↓≤⅜ ╕╣╕∆⁹ 

 5-25 ─ ⌐⅔↑╢ Ᵽ☻─  

   

ה  7:50 8:08 16:10 16:24 17:38 18:17 

 7:15 7:48 15:50 16:32 17:35 18:15 

 7:00 7:31 17:30 18:10  

ⱡ  7:05 7:42 16:15 16:58 17:32 18:15 

 7:22 7:46 15:10 15:50 16:05 16:45 

β  5- 2 ⌐⅔↑╢ ─ 4 ⌐ ≠ↄ 

 

(5) ╕≤╘ 

╟╡⁸ 15 ⌐⅔™≡⁸ ≢│ ─ Ᵽ☻⌐ ⅎ≡⁸☻◒כꜟⱣ☻ ⁸

⌐ ∆╢ ה ─√╘─ √⌂ ─ ╩ ∆═⅝≢№╢≤

ⅎ╠╣⁸ ─ ⌐ ∆═⅝ ≤⇔≡│⁸ ─ ≤ ⅎ╠╣╕∆⁹ 

¶ Ᵽ☻─ ⅜ ∆╢Ᵽ☻ ╩ ∆╢ ה ╩ ≢⅝╢⁸ ⌂

╩╙≈↓≤ 

¶ ─ ה ─ ⅛╠ ⌐▪◒☿☻≢⅝╢ ╩ ↑╢↓≤ 

¶ ─ Ᵽ☻≤ ⇔⌂™╟℮⌂ ╩ ⇔⁸Ᵽ☻ ≤⌂╢∆═≡

─ ה ⅜ ≢⅝╢♄▬ꜘ╩ ∆╢↓≤ 
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☻Ᵽꜟכ◒☻╢↑⅔⌐ 5.2  

ה ─ ⌐ ∆╢ ≤⁸ ⌐ ∆╢ ☻Ᵽꜟכ◒☻─

╩  5-26⌐ ⇔≡™╕∆⁹↓↓≢ ╡№→√ ─ ╩  5-27  5-31⌐ ⇔╕∆1⁹ 

 5-26 ─ ≤ ⌂  

  
β 

ᵑ ᵒ ᵓ ᵔ ᵕ 

 

 
⌐☻Ᵽꜟכ◒☻

⅜ ╢ 

ừ 

( ) 

ừ 

( ) 
   

 
Ᵽ☻⌐ ה

⅜ ╢ 
  ừ   

 

 

☻Ᵽꜟכ◒☻

≥☻Ᵽꜟכ◒☻⌐ ∂

╩ Ᵽ☻≤⇔≡

∆╢ 

ừ ừ    

 

─ ≢⁸☻◒

≥☻Ᵽꜟכ Ᵽ☻

─ ⅜ ╠╣⌂™╙─ 

   ừ ừ 

βᵑ ⁸ᵒ ⁸ᵓ ⁸ 
ᵔ ╕╪─℮ ⁸ᵕ  

╠(2003)₈ ≥☻Ᵽꜟכ◒☻─≡⇔≥ Ᵽ☻─ ─ ⌐ ∆╢ ₉, 5

,pp.169-174 

 5-27 ᵑ  

  

β 6,316 ℮∟ 5 14 272  

 188.38  

 

 
⁸  

ה  

¶ 23 ≢ Ᵽ☻ 4 Ᵽ☻ ⅜☻Ᵽꜟכ◒☻≥ ⌐ ↕╣≡

⅜ꜘ▬♄╛♩כꜟ⁸⅜√™ ∆╢ ─ ⅜  

¶ 24 ─ ▪ꜞ◄☻Ᵽꜟכ◒☻⁸╢╟⌐ ╩ ⌐⁸

Ᵽ☻╩ ⌐ ⇔≡ ╩ ⇔⁸ ─

╩  

 

¶ │ ≢♩כꜟ ≡⇔≥☻Ᵽꜟכ◒☻⅜ ⇔≈≈⁸

─ ─ ╙  

☻Ᵽꜟכ◒☻ ¶ ─ │ ⌐ ⅝⅜№╢ ⌐  

¶ ∕─ ─ │⁸ ≢ ℮ Ᵽ☻ ⇔╙⌐√Ᵽ☻ ≤⇔

≡  

⇔√  

¶ ⌐ ◌ⱷꜝ╩ ∆╢ ─ ╩ ∂⁸ │

ה ⅜  

¶ ⇔╙⌐√Ᵽ☻ ☻Ᵽꜟכ◒☻⁸ ─ │ ≢

⇔⁸   

β 6 1 1 ╟╡ 

 
1 ─ │ H29.3 ≥☻Ᵽꜟכ◒☻₈ Ᵽ☻─ ⌐╟╢

ה ⌂Ᵽ☻Ⱡ♇♩꞉כ◒─ ₉⌐ ∆╢  ₉╕√│ ₈ ─

⌐╟╢ ה ─◌♃꜡◓₉╩ ⇔√⁹ 
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 5-28 ᵒ  

  

β1 32,902 ℮∟ 5 14 2,746  

 126.46  

 

 

⁸ ⁸ ⁸ ⁸ ⁸

 

ה  

¶ ⁸ ⌐╟╡ ⅜ ≤⌂╡⁸╕√ Ᵽ☻─

╙ ≢№∫√√╘⁸ ≤ ─ 2 ─☻Ᵽꜟכ◒☻≢

╩  

¶ Ᵽ☻─ ⁸ ≢─ ╩ ╢ ⅛╠⁸ ה ─

╛ ™ ה ─ ⌐⅔↑╢ ╩ ∆╢√╘⁸ 18

3 ─ ⅛╠ ─ 2 ≢☻Ᵽꜟכ◒☻─ ─

╩  

 

¶ 2 ⌐⅔™≡⁸ ⌐╟╢ ⅜ √∞⇔ ┼─ │

 

ꜟכ◒☻ ¶ ╩ ≤⇔√ Ᵽ☻ ─ ≤⌂∫≡⅔╡⁸╕√

─ ⅝ ™ ╛ ☻Ᵽꜟכ◒☻⌐ ╩ Ᵽ

☻≤⇔≡  

⇔√  

─☻Ᵽꜟכ◒☻ ¶ │ ⇔≡™⌂™⅜⁸ ─ │  

│☻Ᵽꜟכ◒☻ ¶ ⁸ ↔≤⌐ ∆╢ ה ⁸ ╩

⇔⁸ ♩כꜟ™⌂⅜ ╩ ℮ 

¶ ⌂ ─ ⅜ ∂√ │⁸ Ᵽ☻│ ≢⅝⌂™√╘⁸♃

כ◦◒ ≢  

β 6 1 1 ╟╡ 

 

 5-29 ᵓ  

  

β 47,338 ℮∟ 5 14 2,910  

 371.99  

 

 
⁸  

ה  

¶ Ᵽ☻⁸◖Ⱶꜙ♬♥▫Ᵽ☻⁸ Ᵽ☻⁸☻◒כꜟⱣ☻⅜ ⇔≡™

√⅜⁸ ⁸♩כꜟ ⅜ ⇔≡ ⌂ ≢⁸ ─ ╙

₁  

¶ 28 10 ⅛╠⁸◖Ⱶꜙ♬♥▫Ᵽ☻⁸ Ᵽ☻⁸☻◒כꜟⱣ☻╩

Ᵽ☻⌐ ⇔⁸ ─ ⇔╩ ™⁸ ⌂ ╩  

 

¶ ⁸ ⁸ ≤ Ᵽ☻⌐╟∫≡ ⌂∫≡™√ ╩⁸

≢ ⇔⁸ │ ⁸75 ⌐│ ╩  

2 ╕≢≢ 2 ─ ─ ⇔╩ ⇔⁸ │ 3

200 /300 /500  

¶ ─ Ᵽ☻│⁸601 / ⅛╠⁸673 / ⌐  

⇔√  

¶ ≤─ ╩ ╢√╘⁸ ⅛╠ 160 ─ ╩  

ה ¶ ⅜ ⌐ ≤ ∆╢↓≤⌐ ⇔⁸ ↑⌐

─ ⁸ ⁸ ─ ╩  

β 6 1 1 ╟╡ 
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 5-30 ᵔ ╕╪─℮  

 ╕╪─℮  

β 17,350 ℮∟ 5 14 1,501  

 194.45  

 

 

⁸ ⁸ ⁸ ⁸ 28

4 1 ⌐ ┼ ⁸  

ה  

¶ ╩ ∆╢ ⁸ ⁸ ─℮∟⁸ ⌐⅔™≡⁸

18 4 ─ ─ ≤─ ⌐ ╩☻Ᵽꜟכ◒☻⁸™

⁸ ⌐ 3 ╩ ⇔⁸ ₈ ₉╩  

 

¶ ─ ⅜ 4km ─ ≤ 2km ─ ╩☻Ᵽꜟכ◒☻⅜

 

¶ ⅔╟┘ │ Ᵽ☻╩ ⇔√ ╩  

⇔√  

│☻Ᵽꜟכ◒☻ ¶ 55 ╡─ Ᵽ☻≢№╢√╘⁸ ה ⁸ ⅜

∆╢ 2 ╩ ╗ ─ 2 №╢ ╩ ⌐  

Ᵽ☻│⁸ꜟכ◒☻ ¶ 1 ⁸ 1 ⅜ ∞⅜⁸ │ ⌐╟∫≡

⅜ ⌂╢ ╙№╢√╘⁸2 ∆╢⌂≥ ⌐  

¶ Ᵽ☻≢│⁸ │ 7 ─ 3 ⁸ │ 17 ⁸18 ╩

╦∑≡ 2  

β 6 1 1 ╟╡ 

 

 5-31 ᵕ  

  

β1 406,483 ℮∟ 5 14 32,504  

 1,241.70  

 

 
8 4  

ה  
¶ 5≈─ ≤ 2≈─ ─ ⌐╟╡ ↕╣╢ ┼─

─☻Ᵽꜟכ◒☻⁸╘√─ ╩  

β2 

¶ 1~6 ⌐≈™≡│⁸ ╩ ⌐ ⌡ 1.0km ╩ ꜟכ◒☻⌐

Ᵽ☻⌐╟╢ ╩  

¶ 7 │ ⌐ ∂⁸ ─┼☻Ᵽꜟכ◒☻╖─ ╩ ╘╢ 

¶ ╩ 330 ≤⇔⁸ⱴ▬◒꜡Ᵽ☻ 4 ╖ 29

Ᵽ☻ ╖ 74 ─ ╩  

β1 6 1 1 ╟╡ 
β2 ≢№╢√╘⁸₈ ≡™≈⌐☻Ᵽꜟכ◒☻ ₉ 6 6  

27 ─ ╩  
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☻Ᵽꜟכ◒☻ 5.3 ⌐ ╢ ─  

5.1 ⅔╟┘ 5.2 ╩ ╕ⅎ⁸ ─ ⌐ ─☻Ᵽꜟכ◒☻⁸∑╦ ╩

∆╢ ⌐ ↕╣╢ ─ ⌐≈™≡⁸ ─≤⅔╡ ⇔≡™╕∆⁹ 

5.3.1 ─  

5.1.4 ≢ ═√ ─ Ᵽ☻─ ╩ ⇔⁸╕√  5-26⌐ ⇔√∕╣∙╣─

─ ⌐ ≠⅝ ∆╢ │⁸ ⌐⅔↑╢ⱷꜞ♇♩⅔╟┘♦ⱷꜞ♇♩╩ ∆╢ ⅜№

╡╕∆⁹∕─ ≢⁸ ≥☻Ᵽꜟכ◒☻╢↑⅔⌐ Ᵽ☻≤─ ⌐⅔↑╢ ╩ ℮

↓≤⅜ ≤ ⅎ╠╣╕∆⁹      

╕√⁸ ╩ ∆╢ ⌐│⁸ ה ─ ⌂ ⅜ ≤⌂╢╟℮ ⇔⁸

┘ ה ─ ⌐ ⇔ ╛꞉כ◒◦ꜛ♇ⱪ ╩ ℮↓≤≢⁸ ─

╩ ╕ⅎ√ ≤⌂╢╟℮⌐ ∆╢↓≤⅜ ≤ ⅎ╠╣╕∆⁹ 

 

5.3.2 ─  

☻Ᵽꜟכ◒☻╢↑⅔⌐ ─ ⌂ ⁸ ╩ ⇔⁸ ⌂

⅔╟┘ ה ⌐≈™≡ ∆╢ ⅜№╡╕∆⁹╕√⁸ │Ᵽ☻

⅜ ⌂ ≤⌂∫≡™╢↓≤╙ ⌐ ╣╢↓≤⅜ ╘╠╣╕∆⁹ 

 

5.3.3 ─  

⁸ ⌂ ╩ ∆╢↓≤⅜ ≢∆⁹ ─ │ ─ ╛⁸

─ ⅜ ≢№╡⁸Ᵽ☻ ┼ ∆╢ │ ─ ⁸

ⱪ꜡ⱳכ◙ꜟ ⅜ ╘╠╣╕∆⁹ 

 

 

 5-6 ╕≢─ ⌂ ╣ 

☻Ᵽꜟכ◒☻₈ ₉  



58 

 

6.  

6.1 ─ ⅎ ה  

─ ⁸ ◖fi☿ⱪ♩⁸ ה ⁸ ה╙≤ ה ─ ╩ ╕ⅎ⁸

─ ─ ⅎ ≤ ╩ ⌐ ⇔╕∆⁹⌂⅔⁸ ⌐⅔™≡ ─

≤⇔√ ≥╙▪fi◔⁸♩כ ⱥ▪ꜞfi◓⁸ ꞉כ◒◦ꜛ♇ⱪ─ ≈™≡│⁸9. 

⌐ ⇔╕∆⁹ 

 

 

 

ₒ ─ ⅎ ה ₓ 

ה ─ ≤ ⁸ ─ ╩ ⌐⇔

√☿◐ꜙꜞ♥▫ ╩ ∂⁸ ה ─ ⌐ ⇔√ ≤⇔╕∆⁹o ₓo

ₓ 

ה ╛◓ꜝ►fi♪ ⅛╠─ ⁸ ⌐ ⇔√ ≤⇔╕∆⁹o ₓ 

ה ╩ ≤⇔⌂™ ≤⇔╕∆ 6.4 ⁹ 

│♪fi►ꜝ◓ה ⌂ ╡ ≢ ↄ⁸ √╡─ ™ ╩ ⇔╕∆⁹ 

ה ╩ ≤⇔⁸ ╛ ─ ─ ⌐ ⇔√ ≤⇔╕

∆⁹ 

─☻Ᵽꜟכ◒☻ה ╛ Ᵽ☻─ ╡ ╣╩ ⇔⁸ ⌐ ⁸ ⁸

☻Ɑכ☻ ╩ ⇔╕∆⁹ 

ה Ᵽ☻─ ╡ ╣╛ ┼─ ─ ⌂▪ⱪ꜡⁸╘√─♅כ ─

⅔╟┘∕─ ╡ ╩ ╕ⅎ≡ ⇔╕∆⁹ 

ה ☿fi♃כ≤─ ╛ ─ ⌐ ⇔√ ≤⇔╕∆⁹

ₒ ₓ 

ה │ 4 ≡╩ ⇔≡™╕∆⁹ 

  

 

ₒ ≥╙ xההה ≥╙▪fi◔כ♩ 9.1 ≥╙▪fi◔כ♩ p.83~84  

ₒ xההה ⱥ▪ꜞfi◓ 9.2 ⱥ▪ꜞfi◓ p.85~88  

ₒ xההה ꞉כ◒◦ꜛ♇ⱪ 9.3 WS p.89~95  
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6.2 ─  

─ ─ ⅎ ה ╩ ╕ⅎ⁸ ─ ⌐≈™≡⁸ ─♪fi►ꜝ◓ה ╛ ⁸ ≤─ ⁸ ⅛╠─ ⁸ ─ ╩ ╘√ ⁸ ─ ⅛╠ ╩ ™╕⇔

√  6-1 ⁹∕─ ⁸ ≤⇔≡ ⌐ ╣⁸ ≥╙╛ ⅛╠ ─ ⅛∫√ ⅛╠─ ⅜ ≢⅝⁸ ≤─ ⌐╟╢ ⅜ ↕╣╢ B-1 ⁸B-2 ╩ ⌐ ╩ ⇔≡™⅝╕

∆⁹ 

 6-1   

  
A  

 

B- 1  

 

B- 2  

 

C  

 

D- 1  

 

D- 2  

 

▬ⱷכ☺ 

       

 

 

√╡ Ừ 
⌐ ⅜

⅝ 
Ừ ⅜ ⅝ Ừ ⅜ ⅝ ₃ ⅜ ⅝ Ừ ⅜ ⅝ ₃ ⅜ ⅝ ₃ ⅜ ⅝ 

 Ừ ◓ꜝ►fi♪⌐ ∆╢ Ừ ◓ꜝ►fi♪⌐ ∆╢ Ừ ◓ꜝ►fi♪⌐ ∆╢ Ừ ◓ꜝ►fi♪⌐ ∆╢ ỏ ⌐ ∆╢ ỏ ⌐ ∆╢ ₃ 
◓ꜝ►fi♪ ⌐

∆╢ 

◓ꜝ

►fi

♪

 

√╡ Ừ ⌂ √╡ Ừ ⌂ √╡ Ừ ⌂ √╡ Ừ ⌂ √╡ ỏ 
⌐◓ꜝ►fi♪─

⌐ ⅜ ∟╢ 
ỏ 

⌐◓ꜝ►fi♪─

⌐ ⅜ ∟╢ 
₃ 

⌐◓ꜝ►fi♪─

⌐ ⅜ ∟╢ 

ה

 
₃ 

⁸⅛≈ ™◓ꜝ►

fi♪⅜  
₃ 

⁸⅛≈ ™◓ꜝ►

fi♪⅜  
₃ 

⁸⅛≈ ™◓ꜝ►

fi♪⅜  
₃ 

⁸⅛≈ ™◓ꜝ►

fi♪⅜  
₃ 

⁸⅛≈ ™◓ꜝ►

fi♪⅜  
₃ 

⁸⅛≈ ™◓ꜝ►

fi♪⅜  
₃ 

⁸⅛≈ ™◓ꜝ►

fi♪⅜  

 

≤─  
 

☿fi♃כ

≤─ ⌂ │№

╕╡⌂™ 

Ừ 

☿fi♃כ

≤ ™√╘⁸

ה ─ ⌐

╟╡⁸ ⌂ ⅜

≢⅝╢ 

Ừ 

☿fi♃כ

≤ ™√╘⁸

ה ─ ⌐

╟╡⁸ ⌂ ⅜

≢⅝╢ 

Ừ 

☿fi♃כ

≤ ™√╘⁸

ה ─ ⌐

╟╡⁸ ⌂ ⅜

≢⅝╢ 

ỏ 

≤ ☿

fi♃כ─ ⅜ ↄ⁸

⌂ ⅜  

ỏ 

≤ ☿

fi♃כ─ ⅜ ↄ⁸

⌂ ⅜  

₃ 

ה ה

─ ⌐╟╡⁸

⌂ ⅜ ≢⅝

╢ 

≤  

◄ꜞ▪─  
  ỏ 

≤ ⅜

ↄ⌂╢√╘⁸ ◄ꜞ

▪─ ⌐ ⅜  

Ừ 

ה ─

╩╕≤╘

◓fi♬כ♂≡  

ỏ 

≤ ⅜

ↄ⌂╢√╘⁸ ◄ꜞ

▪─ ⌐ ⅜  

ỏ 

≤ ⅜

ↄ⌂╢√╘⁸ ◄ꜞ

▪─ ⌐ ⅜  

ỏ 

≤ ⅜

ↄ⌂╢√╘⁸ ◄ꜞ

▪─ ⌐ ⅜  

ỏ 

≤ ⅜

ↄ⌂╢√╘⁸ ◄ꜞ

▪─ ⌐ ⅜  

⅛╠─  ₃ 
⅝─ ⅛╠ ╘

─ ⌐ ⅜ ⅎ╢ 
ỏ 

⅛╠ ⅜ ⅎ⌂

™√╘⁸ ─

⅜  

₃ 
ה⅝ ⅝─

⅛╠ ⅜ ⅎ╢ 
Ừ 

⅝─ ⅛╠

⌐ ⅜ ⅎ╢ 
₃ 

⅝─ ⅛╠ ╘

─ ⌐ ⅜ ⅎ╢ 
Ừ 

⅝─ ⅛╠

⌐ ⅜ ⅎ╢ 
₃ 

⅝─ ⅛╠

⌐ ⅜ ⅎ╢ 

 

 

   ỏ 

⅛≈

⅜ ≤⌂╢√╘⁸

⅜ ↄ⌂╢ 

₃ 

≤⌂╢√╘⁸

⅜╛╛ ↄ⌂

╢ 

₃ 

≤⌂╢√╘⁸

⅜╛╛ ↄ⌂

╢ 

Ừ 
≢ ⌂

√╘⁸ ⅜  
Ừ 

≢ ⌂

√╘⁸ ⅜  
₃ 

≤⌂╢√╘⁸

⅜╛╛ ↄ⌂

╢ 

─  
  ỏ 

⅜ ≤⌂

╢ 
₃ ⅜  ₃ ⅜  ₃ ⅜  ₃ ⅜  ₃ ⅜  

 

 
  ỏ 

⅜ ≤⌂╢

√╘⁸ ⅜ ↄ⌂

╢ 

₃ 

⅜ ⌂√

╘⁸ ⌂ ≤

⌂╢ 

₃ 

⅜ ⌂√

╘⁸ ⌂ ≤

⌂╢ 

₃ 

⅜ ⌂√

╘⁸ ⌂ ≤

⌂╢ 

₃ 

⅜ ⌂√

╘⁸ ⌂ ≤

⌂╢ 

₃ 

⅜ ⌂√

╘⁸ ⌂ ≤

⌂╢ 

   ỏ 

⁸ ─

⌐ ⅝⌂ ⅜

№╢ 

Ừ 

≤⇔≡

⌐ ╣≡⅔╡⁸

≤─ ⌐╟╢

╙ ≢⅝╢ 

Ừ 

≤⇔≡

⌐ ╣≡⅔╡⁸

≤─ ⌐╟╢

╙ ≢⅝╢ 

₃ 

⅜ ™⅜⁸

♪fi►ꜝ◓ה ⌐

⅜№╡⁸

≤─ ╙  

₃ 

⅜ ™⅜⁸

♪fi►ꜝ◓ה ⌐

⅜№╡⁸

≤─ ╙  

₃ 

≤⇔≡ ⅜

⌂™⅜⁸ ≤

─ ⌐ ⅜ ╢ 

β ─ ▬ⱷכ☺│ ─ ≢№╡⁸ ⌂ ה │ ─ ⌐⅔™≡ ╦╡╕∆⁹ 
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 ☺כfi◓▬ⱷ♬כ♂ 6.3

─ ─ ╟╡⁸ ≢│ ─ ⌐ ╩ ∆╢ B-1 ⁸

⌐ ∆╢ B-2 ─ ─╙≤⁸ ╩☺כfi◓▬ⱷ♬כ♂⌐ ⇔╕∆⁹⌂⅔⁸↓↓≢ ∆♂

≢╕ↄ№⁸│☺כfi◓▬ⱷ♬כ ⌐⅔↑╢ ≢№╡⁸ ─ ⌐╟╡ │

≤⌂╡╕∆⁹ 

 

☺כfi◓▬ⱷ♬כ♂ 6-1  B-1  

 

☺כfi◓▬ⱷ♬כ♂ 6-2  B-2  
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6.4  

≢ ⇔√ ╡⁸ ╩ ≤⇔⌂™ ה ╩ ⇔╕∆⁹B-1⁸B-2 ─

╩ ≤⇔√ ╩  6-2 ⌐ ⇔╕∆⁹ ╛ ⅜ ╩ ∆╢ ≢─⁸

⇔√ ≤⌂╢√╘⁸ ┼─ ╛ ╩ ⇔⁸ ≤─ ⌂ ⌐╟╡

⌂ ╩ ⇔╕∆⁹ 

 6-2 B-1⁸B-2  

☻♥

♇ⱪ 
 B- 1  ▬ⱷכ☺  B- 2  ▬ⱷכ☺  

 

ה ⌐

─

─ ╩  

  

 

ה ⁸ ─

╩  

ה ╡─ ⁸

─

┘ ≢  

  

 
ה ה ╩

 

  

 

ה ⌐ ≡─

╩ ⇔⁸

 

 β◓ꜝ►fi♪ ─

│ ⇔⌂™ 

ה ⁸ ╡─

╩  

   

 

♪fi►ꜝ◓ה  

ה ⁸
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ה 6.5  

◖fi☿ⱪ♩╛ ≥╙▪fi◔⁸♩כ ⱥ▪ꜞfi◓⁸ WS ⌂≥─ ╩ ╕ⅎ⁸ ⌂

ה ─ ⌐⅔↑╢ ⅎ ╛ ╩ ⌐ ⇔╕∆⁹ 

 

6.5.1  

(1)  

ꜟכ◒☻GIGAה ⌐ ≠ↄICT╩ ⇔√ ╩ ⇔⁸ JIS ─ ╩ ≢

⅝╢ ╩ ≤⇔╕∆⁹ 

ה ╛ ⁸ ─ ™ ╩ ≤⇔╕∆⁹o ₓ 

ה │ ─ ╡⅜ ≢⅝╢ ♃▬ⱪ╩ ≤⇔⁸╕√⁸ ─

⌐ ╛ ☻Ɑכ☻≤⇔≡ ☻Ɑכ☻╩ ∆╢↓≤≢⁸ ⌂

╛ ⌐ ≢⅝╢ ╩ ⇔╕∆⁹o ₓ 

ה ה ─ ה ─╕≤╕╡⌂≥⌐  fi◓≤⇔╕∆⁹♬כ♂√⇔

 

(2)  

ה ⅜™─ ⌐ ⇔⁸ ה ─ ╛ ⌐ ⇔√ ≤⇔╕∆⁹o

ₓ 

ה ∟ ™√ ╩ ⇔≈≈⁸▬fi◒ꜟכ◦Ⱪ ─ ⌐ ⇔√ ≤⇔╕∆⁹

ₒ ₓ 

 

6.5.2  

(1) ⱷ♦▫▪☻Ɑכ☻ 

ה ⇔⁸ ה ≢ ≤⇔╕∆⁹ ─ ─ ╩ ⇔╕∆⁹ 

ה ⅜ ∟ ╡╛∆ↄ⁸ ⇔╛∆™ ≤⇔╕∆⁹ 

ה ה ≤ ⇔⁸ ─ ≢╙ ⅜

⌂ ≤⇔╕∆⁹ ╛ⱷ♦▫▪╩ ⇔√ ⌂ ╛ ╖ ⅛∑⌂≥─

╩ ⇔╕∆⁹o ₓ 

 

(2) ☻Ɑכ☻ 

ה ─ ─╕╦╡⌐ ⇔╕∆⁹o ₓ 

ה ה ╛ ⅜ ≢⅝╢☻Ɑכ☻≤⇔≡ ⇔╕∆⁹o ≥╙ₓ 

ה ─≢ⱪכꜟ◓⁸ ╛ ⌐ ≢⅝╢☻Ɑכ☻≤⇔≡ ⇔╕∆⁹o

ₓ 

ה ╛ ≤⇔≡─ ╩ ╕ⅎ√ ≤⇔╕∆⁹o ≥╙ₓ 

 

(3) ⱱכꜟ 

ה ╛ⱷ♦▫▪☻Ɑכ☻≤ ⌂ ⅜≢⅝╢ ≤⇔╕∆⁹ 

ה ה ─ ⌂ ╛ ה ─ ≤⇔≡ ≢⅝╢ ≤⇔╕

∆⁹o ≥╙ₓ 

ה ╩ ⇔⁸ ╛ ─ ≤⇔≡ ≢⅝╢ ≤⇔╕∆⁹o ≥╙ₓ

ₒ ₓ 

ה ─ ─ ≤⇔≡╙ ≢⅝╢ ≤⇔╕∆⁹∕─√╘⁸ ⌂≥

⅜ ⌐ ╣⌂™╟℮⌂ ⅎ≤⇔╕∆⁹o ₓ 
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6.5.3  

ה (1)  

ה ה ─ ⅜◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╡╛∆™╟℮⁸ ⌂ ≤⇔╕

∆⁹ 

ה ⌐ ⁸ ∑☻Ɑכ☻╩ ⇔╕∆⁹ 

ה ─ ─ ⌂ ⅜ ⌂ꜝ►fi☺ ╩ ⇔⁸ ⅝ ─

╩ ╘╕∆⁹ 

ה ─ ╩ ╡╛∆™ ⌐ ⇔╕∆⁹o ₓ 

ה ╩ ⌐ ℮√╘⁸ ─ ⌐ ⇔╕∆⁹o ₓ 

ה │ ≤─ ⅜ ╡╛∆™╟℮⁸ ≤─ ⁸╕√│ ╛

⌐ ™ ≤⇔╕∆⁹ 

 

 

(2)  

ה ╛ ≤─ ╩ ╡╛∆™╟℮⁸ ה ⌐ ™ ≤⇔╕∆⁹ 

 

(3)  

ה ה ה ⌐ ™ ⌐ ⇔╕∆⁹ 

ה ⌐ ∆╢ ☻Ɑכ☻ ⌐⅔™≡⁸ ⅜≢⅝╢ ≤⇔╕∆⁹ 

 

(4)  

ה │⁸ ⌂ ╡ ─ ↄ⌐ ⇔╕∆⁹ 

ה ╩ ∆╢ ─ ⅛╠ ─ ∟ ™√ ⅜ ╘╠╣╢ ≤─ ⌐

⇔√ ≤⇔╕∆⁹o ₓ 

ה │⁸ ╛ ≢ ∆╢ ☻Ⱨכ◌כ≤ ⇔√ ≤⇔╕∆⁹o

ₓ 

 

(5)  

⌐♪fi►ꜝ◓ה ⇔√ ⌐ ⇔╕∆⁹o ₓ 

ה ─ ╕≢ ⅜ ╡ ╣ ⌂ ≤⇔╕∆⁹ 

 

(6)  

ה ╩ ⌐ ⇔⁸ ─ ╛ ⌐ ⅎ⁸ ╛ ╩ ⌡╢☻Ɑכ☻≤⇔

≡ ⇔╕∆⁹o ₓ 

 

(7) ☿fi♃כ 

ה ─ ה ⌂≥⌐ ⇔⁸ ⅛╠ ╡⅜⇔╛∆ↄ⁸ ∟ ™√ ≢⁸

⌂ ╡ ⌐ ⇔╕∆⁹ 

 

6.5.4  

(1)  

ה ─ ⌐ ⇔√ ⌐ ⇔╕∆⁹ 

 

(2)  

ה ─▪◒☿☻ ⌐ ⇔√ ≤⇔╕∆⁹ 

ה ─ ─ ╛◌ꜞ◐ꜙꜝⱶ ╩ ╕ⅎ≡⁸ ╩ ⌐
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⇔╕∆⁹ 

 

(3)  

ה ─ ⁸ ╩ ⇔√ ≤⇔╕∆⁹ 

 

ה (4)  

⌂╤™╤™ה ∟╩ ∫√ ≥╙√∟⌐ ⇔⁸ ה ─ ╩ ⇔╕∆⁹

ₒ ₓ 

 

(5) ◒ꜝⱩ  

ה ─▪◒☿☻ ⌐ ⇔√ ≤⇔╕∆⁹ 

ה ≤─ ╛ ⌐ ⇔√ ≤⇔╕∆⁹ 

 

(6)  

ה ─ ≥╙√∟─ ≤⇔≡⁸ ⱱכꜟ╛ ≤─ ╩

⇔√ ≤⇔╕∆⁹o ≥╙ₓo ₓ 

╩☻Ᵽꜟכ◒☻ה ≈ ה ─ ≤⇔≡⁸ ⇔╛∆™ ⌐ ⇔╕∆⁹o

ₓ 

 

(7) ⅔√∫⇔╚  

ה ─▪◒☿☻ ⌐ ⇔≈≈⁸ ⌂ ╛ ⅜ ™╛∆™ ≤⇔╕∆⁹ 

 

ה (8)  

≥☻כ6.5.2ᵥⱷ♦▫▪☻Ɑה ⇔√ ≤⇔⁸ ⌐╟∫≡ ה

≤ⱷ♦▫▪☻Ɑכ☻─ ⅜ ↑╠╣╢╟℮⌂ ≤⇔╕∆⁹ 

ה ─▪◒☿☻ ⌐ ⇔√ ≤⇔╕∆⁹ 

 

(9) ♩▬꜠ 

ה ה ⁸ ⅜ ⇔╛∆™ ⌐ ⌂ ╩ ⇔╕∆⁹ 

⁸│꜠▬♩כꜞⱣꜞ▪ⱨה ─ ⌂ ⌐ ⇔╕∆⁹o ₓ 

 

6.5.5  

ה (1)  

ה ה ─ ╩ ⇔⁸ ה │∕╣∙╣ ⇔╕∆⁹ ה

─ ⌐ ⅜⌂ↄ⁸ ⌐ ⇔√ ⅜ ⅜ ™≤ ╘╠╣╢ ⌐│⁸

⌐ ∆╢↓≤╙ ⇔╕∆⁹ 

ה ה ─ ╩ ⇔⁸ Ⱡ♇♩ ╩ ⇔╕∆⁹ 

ה ≢Ᵽ☻◔♇♩◖3♩כ ⅜ ≢⅝╢ ≤⇔╕∆⁹ 

ה ─ ≤⇔≡2 ⌐ ⇔⁸ ╩ ⇔√ ≤⇔╕∆⁹ 

 

(2) Ⱨ꜡♥▫ 

ה ╛ ─ ╩ ⇔⁸1 ─ ╩Ⱨ꜡♥▫─ ≤⇔⁸ ─ ☻

Ɑכ☻╩ ⇔╕∆ₒ ⁹x 

│√╕▫♥꜡Ⱨה ה ⌐⁸ ⌐ ↕╣∏ ≢⅝╢ꜝfi♬fi◓

╩ ↑╕∆⁹ 
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6.5.6  

(1) ◓ꜝ►fi♪ ─  

ה ה ─ ה ─ ╩ ⇔√ ≤⇔╕∆⁹ 

200ה ♩ꜝ♇◒⁸100 ╩☻כ◖ ⇔╕∆⁹ 

ה ─ ╩ ⇔⁸ ╙ ≢⅝╢ ─ꜝfi♬fi◓◖כ☻╩ ⇔╕∆⁹ 

ה ─ ╩ ╛ ─╟℮⌐ ∆╢↓≤╩ ⇔√ ≤⇔╕∆⁹o ≥╙ₓ

ₒ ₓ 

ה ─ ⌐⁸ ╛ ⅜≢⅝╢☻Ɑכ☻╩ ⇔╕∆⁹o ₓ 

 

☻Ᵽꜟכ◒☻ (2) ☻Ɑכ☻  

ה ─ ⅛╠ ⌐ ╡ ╣╢ ╩ ≤⇔╕∆⁹ 

╩☻Ᵽꜟכ◒☻ה ≈ ה ╩ ⇔⁸ ◒ꜝⱩ╛ ⅛╠

⇔╛∆™ ⌐ ⇔╕∆⁹ 

 

ה (3)  

ה ☿fi♃כ≤─ ─ ╙ ⇔√ ≤⇔╕∆⁹o ₓ 

ה │⁸ ╛ ╩ ╕ⅎ≡⁸ ╩ ⇔╕∆⁹ 

ה │⁸ ╩ ℮ ─ ─ ╩ ╕ⅎ√ ╩ ⇔

╕∆⁹ 
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6.6 ∕─ ─  

6.6.1 ⅛╠─ ⁸ ┼─  

3.3 ◖fi☿ⱪ♩─ ₈ ⅞╞℮↑╪╡∫⇔ ₉⌐ ≠⅝⁸ ≥╙√∟⅜

fi♪⅛╠₈►ꜝ◓ה ₉╩ ⅞ ≡⁸ ⅛⌂ ≤ ─⌠ↄ╙╡╩ ∂╢↓≤⅜≢⅝

╢ ┘─ ╩ ⇔╕∆  6-3 ⁹╕√⁸ ─ ⌂≥│₈ ₉╩ ⌐◓ꜝ►fi

♪≢ ∆╢ ≥╙√∟╩ ╠╣╢╟℮⌂ ≤⇔╕∆⁹ 

 ☺כfi◓▬ⱷ♬כ♂ 6.3

⌐ ⇔√≤⅔╡⁸ ╛ ╩ ╙⇔ↄ│ ⁸◓ꜝ►fi♪│ ╩

≤⇔╕∆⁹╕√⁸ ⅝─ ⌐│ ─ ™ ⅛╠ ╩ ╘╢ ╩ ↑╢⌂≥⁸

╛ ─ ⌐ ⇔√ ≤⇔╕∆⁹ 

 

 6-3 ▬ⱷכ☺ ≢№╢ ⅛╠ ⅞ ╠╣╢₈ ₉  

 

6.6.2 ⁸  

╛ ╩ ⌐ ⇔⁸ ⅜ ≢⅝╢ ╩ ⇔╕∆⁹ ╛

⅜ ╦╣╢ ≤⇔≡⁸ ╛ ⱱ⁸ꜟכ ⌂≥╩ ⌐ ≢⅝╢╟℮⌐⇔⁸

◖Ⱶꜙ♬♥▫─ ╩ ╡╕∆⁹╕√⁸ ─ ─ ╛◌ꜞ◐ꜙꜝⱶ ╩

╕ⅎ≡⁸ ╩ ⌐ ⇔╕∆⁹∕─ ⁸ │▪◒☿☻⇔╛∆™ ⌐

∆╢⌂≥⁸ ╙ ╩ ╕ⅎ≡⁸ ⅜ ⇔╛∆™ ╩ ⇔╕∆⁹

─ ⌐≈™≡╙ ⅛⌂ ─ ╩ ─╟℮⌐ ∆╢↓≤╙ ⇔╕∆⁹ 

─ ╛☿◐ꜙꜞ♥▫ ⌐ ⇔⁸ ╩ ⌐ ⇔⁸ ╩ ⇔╕∆⁹ 
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⌐▫♥ꜞꜙ◐☿ה 6.6.3 ⇔√  

─ ⌂≥ ה ─ ╩ ⌐ ⅎ⁸☿◐ꜙꜞ♥▫╩ ⇔√ ≤⇔

╕∆⁹6.6.2 ⁸ ╟╡⁸ ─ ╩ ╕ⅎ⁸

ה ⅜ ∆╢◄ꜞ▪≤ fi◓⇔⁸♬כ♂╩▪ꜞ◄ ⌂☿◐ꜙꜞ♥▫ꜝ▬fi

╩ ⇔╕∆⁹╕√⁸ ◄ꜞ▪─ ⌐ ◄ꜞ▪╩ ⇔√ ≤∆╢⌂≥⁸ ⌐

≢⅝╢ ≤⇔╕∆⁹ 

 

6.6.4 ⁸ ─ ─  

─ ╩ ∆╢√╘⁸ ה ≤ ╩ ⇔╕∆⁹6.3 ⌐

⇔√≤⅔╡⁸ ה ─ │⁸ ⅜ ↕╣≡™╢ ─

⅛╠─▪ⱪ꜡כ♅╩ ≤⇔╕∆⁹ 

Ᵽ☻⁸ꜟכ◒☻ ⁸ ─ ─ ₁⌂ ─ ╩ ⇔⁸

─ ╙ ⇔⌂⅜╠⁸ ─ ≤ ה ─ ╩ ⇔╕∆⁹ 

 

6.6.5 ─ ┼─ ┘ ─  

≢─ ⅎ │⁸ ╛ ⅜ ╩ ∆╢ ≢─⁸ ⇔

√ ≤⌂╡╕∆⁹∕─√╘⁸ ┼─ ╛ ╩ ⇔⁸ ≤─ ⌂

⌐╟╡ ⌂ ╩ ⇔╕∆⁹╕√⁸ ⌐№√∫≡─ ⁸ ⁸ ⌐≈™≡⁸

∞↑≢⌂ↄ ⌐ ⇔≡╙ ⇔√ ╩ ™╕∆⁹ ─ ◓ꜝ►fi♪⅜ ≢⅝

⌂™ ╙ ⅜◓ꜝ►fi♪╛ ╩ ⌂ ╡ ⇔≡ ≢⅝╢╟℮⁸

─ ╙ ⇔╕∆⁹ 

 

6.6.6 ─  

⌐⅔↑╢ ┼─ ≤⇔≡⁸ ─ ⌂ ⌐ⱴfiⱱכꜟ♩▬꜠╩ ⇔╕∆⁹ 

╕√⁸ │ ─ ≤⇔≡ ∆╢√╘⁸ ─ ☻Ɑכ☻╩ ⇔⁸ ⅛

╠─ ⅜⇔╛∆™ ≤⇔╕∆⁹╕√⁸ ⌐│ ╩ ⇔⁸ ─

⌐ ⌂ ╡ ⌐ ≢⅝╢ ╩ ™╕∆⁹ 

 

6.6.7 ┼─  

LED ─ ⁸ ⁸ ◦☻♥ⱶ ╩ ∆╢↓≤≢⁸ ─ ⌂™

╩ ⇔╕∆⁹╕√⁸ ⌂≥─ ◄Ⱡꜟ◑כ╩ ⌐ ╡ ╣╢↓≤≢⁸

⌂◄Ⱡꜟ◑כ ╩ ⇔⁸ ZEB Ⱡ♇♩ה꜡♀ה◄Ⱡꜟ◑הכⱦꜟ  

Ready/Oriented ─ ─ ╩ ╡╕∆⁹↕╠⌐⁸ ─ ╛ ─ ╩ ⇔

╕∆⁹ 

 

β ⌂ ╩ ⇔≈≈⁸ ≢ ∆╢ ─ ◄Ⱡꜟ◑כ─ ╩♀꜡⌐∆╢

↓≤╩ ⇔√ ╩™™╕∆⁹ ═ ⅜ 10,000 ⱷכ♩ꜟ ─ ⌐⅔™≡⁸

₈ZEB Ready₉╩ ⅎ√₈ZEB Oriented ₉ ⌐⅔™≡│⁸ ◄Ⱡꜟ◑כ
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╩ 40 ⅜№╡╕∆⁹╕√⁸ ◄Ⱡꜟ◑כ ─ 50 ╩ ∆╢

₈ZEB Ready₉⁸75 ╩ ∆╢₈Nearly ZEB ₉⁸100% ╩ ∆╢₈ZEB₉⅜№

╡╕∆⁹ 
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7. ⁸ ┘  ꜟכꜙ☺◔☻

7.1 ─  

─ ה ה β ⌐№√∫≡│⁸ ─ ╩

╡⁸ ⌐ ╩☻ⱦכ◘™ ∆╢√╘⁸PFI ─ ⱡ►Ɫ►╩ ⇔√ ⌐≈™

≡⁸ ╩ ∆╢╙─≤⇔╕∆⁹ 

β ─☻ⱦכ◘ │ ⅜ ∆╢╙─≤⇔⁸ ⁸ ⁸ ┘ 

─ ⌐≈™≡⁸ ╩ ⇔╕∆⁹ 

PFI Private Finance Initiative ⱪꜝ▬ⱬה♩כⱨ□▬♫fi☻ה▬♬◦▪♥▫Ⱪ │⁸₈

─ ⌐╟╢ ─ ─ ⌐ ∆╢ ₉ ₈PFI ₉≤™℮⁹ ⌐

≠⅝⁸ ─ ╛ ה ╩ ⇔≡⁸ ─ ה ╛ ה

╩ ה ⌐ ∆╢ ≢∆⁹╕√⁸∕─╒⅛─ ╩ ⇔√ ≤

⇔≡⁸DBO ⁸DB ⌐≈™≡╙ ⇔╕∆⁹ 

 

 7-1 ─  

β1 PFI ─ │⁸ ─ ─ⱪ꜡☿☻⌐ ∆╢≤⁸BTO Build 

Transfer Operate ⁸BOT Build Operate Transfer ⁸BOO Build Own 

Operate ⌐ ≢⅝╕∆⁹ ≢│⁸ ≤™℮ ╩ ╕ⅎ⁸ ╩ ⇔

√ ⁸ ∟⌐ ─ ╩ ⌐ ⇔√ ≢⁸ ╩ ∆╢ ≢№╢ BTO

╩ ≤⇔╕∆⁹ 

 
 

 

 

 

 

 

  
 

 
 

─  

 
 

      

ה ⅜⁸ ╛

⌐╟╡ ╠ ╩  

ה ╩ ⇔⁸ ╩

╘≡ ⌐  

ה ⅜ ™ 

PFI

 

BTO

 

β1  

 β2   

ה ─ ╩

⅜ ℮ 

ה ╩ ≢⁸

⌐╟╡ ℮ 

ה ⅜ ™ 

∕─

─

 

DBO

 
    

ה ⅜⁸ ╛

⌐╟╡ ╠ ╩  

ה ╩ ≢⁸

⌐╟╡ ℮ 

ה ⅜ ™ 

DB 

 
      

ה ⅜⁸ ╛

⌐╟╡ ╠ ╩  

ה ה ╩ ≢⁸

⌐╟╡ ℮ 
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β2 ⁸ ⌐╟╢ ╛ ─ ╙№╡╕∆⁹ 

 

7.2  

⌐⅔↑╢ │⁸ ─≤⅔╡⁸ ≤⇔≡ 102 ⁸

ה ≤⇔≡ 2 ⇔≡™╕∆⁹ 

√∞⇔⁸ ─ ╛ ─ ⌐≈™≡│ ⌐ ↕∑╢ ⅜№╡╕∆⁹

╕√⁸ ─ ⌐≈™≡│⁸ ≢ ∆╢╙─≤⇔╕∆⁹ 

 7-2  

    

     

 ה

 

5  6  8

⌐ ≠ↄ 

⁸ ⁸ ⁸

 

 96  106 ה  ─

─

⁸

⌐ ≠

ↄ 

ZEB ⁸ ⁸Ⱨ꜡♥▫⁸

⁸ ─

ה ⁸ ה ╩ ╗ 

 102  112    

 

 

  

13  14 ה  ─

⌐ ≠ↄ 

 2  

ⱪכꜟ  6  

β │⁸№ↄ╕≢╙ ─ ⌐№√╡ ⇔√ ≢─ ≢№╡⁸ ⇔≡ 

™╢╙─≢│⌂™⁹ 

β ⌂⇔─ ⁹ 

β ⁸ ⁸▪☻ⱬ☻♩ │ ╕⌂™⁹ 

β ─ ⌐╟╡⁸ ⅜ ⇔⌂™ ⅜№╢⁹ 

 

ה 7-3   

    

     

 35 

 

39 

 

─

⌐ ≠ↄ 

ה

⁸

⁸ ה

⁸ ⁸

⁸  

 173 

 

190 

 

─

⌐ ≠ↄ 

⁸

⁸ ⁸

◒ꜝⱩ

⁸ ⅝⅜™

 

 208 

 

229 

 

  

β │⁸№ↄ╕≢╙ ─ ⌐№√╡ ⇔√ ≢─ ≢№╡⁸ ⇔≡ 
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™╢╙─≢│⌂™⁹ 

β │ ╕⌂™⁹ 

β ─ ⌐╟╡⁸ ⅜ ⇔⌂™ ⅜№╢⁹ 

 

7.3 ─  ⱶכ◐☻≥

7.3.1 ⌂  

PFI ╛DBO ─ ⁸ ה ⅛╠ ה ╕≢╩ ╩ ℮↓≤

⅛╠⁸ ⅎ┌⁸ ─⇔╛∆™ →╛⁸ ⇔╛∆™ ⌂≥⁸ ה

─ ╩ ⌐ ☻ⱦכ◘⁸⅝≢⅜≥↓╢∆ ─ ⅜ ≢⅝╕∆⁹╕√⁸ ⌐⅔

↑╢ ─ ─ ─ ⅛╠│⁸ ⅜ ╣╢ PFI ⅜ ≤ ⅎ╠╣╕∆⁹ 

 7-4 ─  

 

 

 

PFI  

BTO  
DBO  

─

 

ה

─

™⌐╟╢

⅜ ⅝™⁹ 

ה

─ ⌐ ╩

∆ ╢ ↓ ≤

≢⁸ ─

│ ⁹ 

ủ 

ה ™⌐╟╡

─ ⅜

↕╣⁸ ⅜ ╣

╢⁹ 

Ừ 

ה ─

™⌐

⅜  

 

ủ 

 

ה ⁸ ⁸

⁸ ─

⌐╟╢

√╘⁸◖☻♩

⅜ ⇔⌐ↄ

™⁹ 

ỏ 

ה ⌐╟╢☻◔

⅜♩♇ꜞⱷꜟכ ↕

╣╢⁹ 

Ừ  Ừ 

ⱡ

►Ɫ►

 

כ◘

ⱦ☻

 

ה ⱡ►Ɫ►

─ │

≢№╢⁹ 

ỏ 

ה ─ ⌐╟

╡ ─

⅜

⁹ 

ה ⁸

⁸ ─ⱡ►Ɫ►

⁹ 

Ừ  Ừ 
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PFI  

BTO  
DBO  

─

─ 

↕ 

ה ─

↔≤⌐⁸ ╛

─ ⅜

↕∑╛∆™⁹ 

Ừ 

ה ≢ ⌂

⅜⌂↕╣╢≤ ≢

⅝╢⅜⁸ ─

⌐│ ≤─ ⅜

≢№╢⁹ ⅎ┌⁸

⌐

⌐ ╢ ╡ ™╩

∆╢↓≤≢ ─

│  

ủ  ủ 

─

 

ה ≥⅔╡─

≢№╡⁸

⇔╛∆™⁹ 

ủ 

ה ≤⇔≡─

│Ɫכ♪ꜟ⅜ ↄ⌂

╢⅜⁸ ⅜

∆╢ │ ⌂ↄ⌂

™⁹╕√⁸SPC─ ↑

≤⇔≡─ │

⌐ ≢№╢⁹

ⅎ┌⁸ ─

≤∆╢ ─ ⅜

⌐≡

≤─

⌐ ⅝≢№╢ ╩

 

ủ  ủ 

ꜞ☻◒

 

≤╪≥╒ה ≡

─ ┘ꜞ☻

◒╩ ⅜ ∆

╢↓≤⅜ ≢

№╢⁹ 

ủ 

ה ⌐ ╢ꜞ☻◒

╩№╢ ⌐

≢⅝╢⁹ 

Ừ  Ừ 

☻

◔☺ꜙ

 ꜟכ

ה ⅝

⅜ ™⅜⁸

╩ ∆╢⁹ 

ủ 

ה ─ ⅝ ⅜

∞⅜⁸ ≢

⅝⅜ ⅎ╢⁹ 

ủ  ủ 

─ 

 

ה ≥⅔╡─

≢№╡⁸

⇔╛∆™⁹ 

ủ 

ה ⌐

 

⅜

⁹ 

ủ  ủ 
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7.3.2 ⌂  

⌐⅔↑╢ ⌂ ╩ ∆╢√╘⁸VFM ╩ ⇔╕⇔√⁹ 

VFM Value For Money ≤│⁸ ⌐ ⇔≡ ╙ ─ ╩☻ⱦכ◘™ ∆╢≤™℮

ⅎ ╩ ⇔╕∆⁹↓↓≢│⁸ ⌐╟╡ ╩ ⇔√ ─ ─ ─

≤⁸ ╩ ⇔√ ⌐╟╡ ╩ ⇔√ ─ ─ ─

╩ ⇔⁸VFM ─ ╩ ™╕⇔√⁹ 

≤⇔≡⁸PFI BTO ⁸DBO ─™∏╣╙ VFM ⅜№╡⁸ ≤ ═≡

─ ⅜ ≢⅝╢↓≤⅜ ≢⅝╕⇔√⁹ 

 7-5 ⌐№√∫≡─  

  
PFI BTO  

DBOה  

ה   
15 │ 20 ─  

 ╩ ╕⌂™ 

─ ה   
ה ┘  
ה ─ ⌐ ∆╢  

☻ⱦכ◘ה ⁸
┘

⁸ ╩ ∆╢
─ ⁸

─√╘─  
כ◙▬Ᵽ♪▪ה  
ה ─ ⌐ ∆╢  

 ᵑ  
ᵒ  
ᵓ  

ᵑ  
ᵒ  
ᵓ ─  
ᵔ PFI

─  
ᵕ  

⁸ ┘
⌐ ∆╢  

∆╢ ⌐ ≠⅝⁸
ה ─ ─

╩ ⇔≡  

⅜ ╠ ∆╢
⌐ ═≡ ─

⅜ ≤⌂╢╙─≤⇔≡  

┘ ⌐
∆╢  

─ ─ ┘
─ ╩ ⇔≡  

⅜ ╠ ∆╢
⌐ ═≡ ─

⅜ ≤⌂╢╙─≤⇔≡  

 

 7-6 VFM  

 15  20  

 PFI  

BTO  

DBO  PFI  

BTO  

DBO  

VFM 5.2% 7.2% 4.7% 7.1% 

 

 

734  1,022  692  1,046  
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7.3.3  

⌐⅔↑╢ VFM ⅛╠⁸PFI BTO │ DBO ≢ ⇔√

⁸ ─ ╩ ≢⅝╢↓≤⅜ ↕╣╕∆⁹╕√⁸ ⌂ ⅛╠⁸ ⌐≈

™≡│⁸ ⌐ ═≡⁸ ─ ╩ ↕∑╢ ╩ ⅎ╢↓≤⌐╟╡

─ ⅜ ↕╣╕∆⁹ 

DBO ≢│⁸ ⅜ ╩ ℮√╘⁸ ⌐│ ⌐╟╢ ≤ ═⁸

⅜ ↄ⌂╡⁸ ╩ ↄ ⅎ╢↓≤⅜≢⅝╢ ≢ⱷꜞ♇♩⅜№╡╕∆⅜⁸

⌐⅔™≡│⁸ ─ ─ ╩ ⇔≡⅔╡⁸ ╛ ─

─ ™⌐╟╢ ⌂╢ ─ ╩ ╢↓≤⅜≢⅝⁸ ⌂ ⌐

∆╢↓≤⅜ ≢⅝╢ PFI BTO ⅜ ↕╣╕∆⁹ 

 7-7  

 
 

 

PFI  

BTO  
DBO  

 

ₒ ₓ 

─

 

─ ™⌐╟

╢ ⅜ ⅝

™ 

₃ ─ ─

⅜ ╣╢ 

Ừ 
─ ™⌐╟

╢ ⅜ ⅝

™ 

ủ 

ⱡ►Ɫ

►  

☻ⱦכ◘

 

ⱡ►Ɫ►─

│  
ỏ 

─ ה

⌐╟╡

─

⅜ ╠╣⁸

─ ┘◘

☻ⱦכ ─

─ ⅜  

Ừ 

─ ה

⌐╟╡

─

⅜ ╠╣⁸

─ ┘◘

☻ⱦכ ─

─ ⅜  

Ừ 

ꜞ☻◒  

╒≤╪≥ ≡─

┘ꜞ☻◒╩

⅜ ∆╢↓≤⅜

 

₃ 

⌐ ╢ꜞ☻

◒╩№╢

⌐ ≢⅝╢ 

Ừ 

⌐ ╢ꜞ☻

◒╩№╢

⌐ ≢⅝╢ 

Ừ 

 ỏ Ừ ủ 

 

 

 

⁸

─√╘⁸◖☻♩

│ ╡⌐ↄ™ ỏ 

⌐ ═

│ ⌂

ↄ⌂╢ ủ 

⁸PFI

BTO ⌐

═

│ ⌂ↄ⌂╢ 
Ừ 

VFM

 
 5.2  7.2  

 ỏ ủ Ừ 

 ỏ Ừ ủ 

β 15 ─  

β ⌐╦√╢ ─ ╩ ╢√╘⌐⁸ ╩ ─ ≢ ⅝

ⅎ√╙─⁹ 
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 ꜟכꜙ☺◔☻ 7.4

─ │ ⅜ ≢№╡⁸ ↔≤ │ ↔≤⌐ ∆╢√╘⁸

╛ ⅜ ≤⌂╢─⌐ ⇔⁸PFI ─ │⁸ ≢ ⅜ ∆╢↓≤⌐╟

╡⁸ ⇔╛∆™ ─ ╛⁸ ╩ ╕ⅎ√ ה ⅜ ≢№╡⁸

≤ ═≡ ה ─ ⅜ ╕╣╕∆⁹ 

⌐⅔↑╢ │ꜟכꜙ☺◔☻ ─≤⅔╡≢№╡⁸ 15 ⁸ 17

─ ╩ ⇔╕∆⁹ 

 

 

 

 

  






























