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1-1. ─  

  

⅛╠ ⅜ ⇔√⁸ ⁸ ╩ ⇔⁸ ⅎ≡™ↄ ₁│ ⌂

ↄ⌂∫≡™╢⁹∕⇔≡⁸ ≤™℮ ⅛╠╖╢≤⁸≥↓≢ ⅜ ™⅛⌂≥

⌂ ╕≢─ ⅜ ™ ⁸≥℮™℮ ≢ ─ ⁸ → ┘√─⅛≤™℮

⌐ ∆╢ │№╕╡↕╣≡™⌂™⁹ 

 

 

1-2.  

 

≢│⁸ ─ ₁─ ╩ ⅛⇔⁸ ⌐╟╢ ⅛╠ ⇔

√₈ ₉1)≤₈ ₉2)╡⁸ ╩ ╡ ⇔⁸

╩ ⇔ ─ ╩ ∆╢↓≤╩ ≤⇔√⁹ 
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.  

  

─♃כ♦.2-1  

  ₈ ₉ │ ≢ ╙ ⅝⌂ ╩ ∫√ ─

⌐╟∫≡ ↕╣√╙─≢№╢⁹↓↓⌐│⁸ ╙─ ⌂

⅜ ↕╣≡™╢⁹↓╣│ 52 1977 ⁸ ⅛╠ ─ ≤⇔≡

↕╣√╙─≢№╢⁹ ⌐│⁸₈ ⁸ ₉⅜ ↕╣≡™╢⁹∕⇔≡⁸∕

↓⅛╠ ╖ ╣╢╙─│₈ ⁸ ⁸ ⁸ ─ ₉⅜№╢⁹ 

 

 

2-2. ─  

  ₈ ₉⅛╠ ⇔≡№╢ ╩ ⅝ ⇔⁸

₈MapInfoProfessional8.0 ₉╩ ™≡⁸ ⌐ ≤⇔ ╗⁹↓─♁ⱨ♩│♦כ♃╩

⇔≡○ꜞ☺♫ꜟ⌂ ╩ ≢⅝╢ ⅜№╢⁹∕─○ꜞ☺♫ꜟ─ ≤⌂∫√

│ ≢№╢⁹∕─ ⌐≤╡ ╪∞ ─ ⅜№╕╡ ≢⌂™√

╘ ╩ ∆╢√╘─ ≤⇔≡₈  ₉─ ╩

⇔√⁹↓─ │⁸ 1907 ⌐ ⁸ ⌐╟∫≡

↕╣√₈ ₉⌐ ≠™≡№╠√⌐ ⅝ ↓↕╣√╙─≢

№╢⁹ 
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2-3. ⁸ ─  

 

   ₈ ₉╟╡ ─ ⅛╠ ╖ ╡⁸ ⁸

╩ ⇔√⁹ ─ ⌐≈™≡│ ⌐╟╢ ╩♪כ꞉כ◐─ ╡ →√⁹

ⅎ┌⁸ 2-3─₈ ↕╪₉─ ⁸│∂╘⌐⁸  ≤№╢⁹

⌐│₈ ⌐ ⇔√⁹₉≤ ⇔≡№╢⁹↓─ ⁸↓↓╩₈

₉≤⇔≡ ⇔√⁹ ⌐ ⌐₈ ─ ─ ⌐ ∟√⁹₉≤№

╢⁹ 

   ─↓≤⅛╠₈ ₉│₈ ќ ќ ₉≤⌂╢⁹

↓─╟℮⌐⁸ ⁸ ─ ╩ ∫√⁹ 

 │ ─╟℮⌐ ╩ ⇔≡ ↕╣√ │⌂⅛∫√⅜⁸ ≢

│ ⇔√ ╩ ≤ ╪≢™╢⁹ 

 

 

       

  2-3₈ ₉P.15 
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2-4 ─  

 

MapInfo  

 

 з ╩ ∆╢⁹ 

 

ᵑ ⱴ♇ⱪ▬fiⱨ◊⅛╠₈ ↄќ 1201₉─ ≢ ↄ⁹ 

 

 и♥כⱩꜟ─ ⁹ 

 

ᵒ ♥כⱩꜟ╩ ∆╢⁹╕∏⁸₈ⱨ□▬ꜟќ ╩Ⱪꜟ₉כ♥ ∆╢⁹₈ⱨ

─♪ꜟכ▫ ₉≢ ⁸ ⁸ ╩ ∆╢⁹↓─ ⁸

⌐⅔™≡│₈ⱨ▫כꜟ♪  ₉╩ ⌐⇔≡⅔ↄ⁹ 

 

ᵓ ₈ ꜟⱩכ♥ ₉≢₈ ₉╩ ⇔⁸₈ ќ ₉⁸

₈ ќ п ₉╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-4-1 MapInfo ᵑ ᵓ 
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 й ⌐ⱳ▬fi♩╩≤╢⁹ 

 

ᵔ ᵒ⁸ᵓ≢ ∫√ Ⱪꜟ╟╡⁸₈כ♥ 1201₉⌐ⱳ▬fi♩╩≤╢⁹ 

 

ᵕ ᵔ─ⱳ▬fi♩⌐ ⇔≡₈Ⱪꜝ►◙₉─₈ ₉⌐│◄◒☿ꜟ≢ ⇔√

─ ⇔ ⁸₈ ₉⌐│ ╩⁸₈ ₉⌐│ ╩ ╩ ∫

≡ ∆⁹ 

√∞⇔⁸ ⌂≥ ⇔™ ╕≢╦⅛╠⌂™╙─⌐ ⇔≡│⁸∕─ ─ ╪

─ ╩≤∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-4-2 MapInfo ᵔ ᵕ 
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к ╩ ≢ ← 

 

  ᵖ ₈ꜝ▬fi☻♃▬ꜟќ☻♃▬ꜟ₉⅛╠ ╩ ⇔⁸₈ ⁸Ⱨ◒☿ꜟ₉╩ ∆

╢⁹∕⇔≡ ⅛╠₈ꜝ▬fi₉╩ ⇔⁸й─ⱳ▬fi♩╩ ≢ ™≢™

ↄ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

2-4-3 MapInfo ᵖ 

 

  ─ ≢ ─ⱪ꜡♇♩⁸ ╩ ⌐ ≤⇔↓╗⁹ 
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2-5 ─  

 

   ╩ ⌐ ™√ ≤ ╩ ⇔╕≤╘

╢⁹∕─ ╩ ∆≤  2-5-1 ╟╡⁸ ≢№╢ 129⌐│ 9 1

13 ─ ≢ ⅜ ∫≡⅝≡™╢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-5-1 MapInfo ᵑ 
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╟∫≡⁸↓─ ≢─ │ 13 ≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-5-2 MapInfo ᵒ 

 

 



 - 9 - 

 

⌐⁸ ⅛╠ ┼─ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-5-3 MapInfo ᵓ 
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2- 5- 4│ 15 ─ ≢─ ⅜ ╦∫√╙─≢№╢⁹∕⇔≡⁸16 ─

≢│ ⅜ ⌐⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-5-4 MapInfo ᵔ 
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∫≡⁸ ↄ≤╙ 15 ⌐│ ┼ ⇔√≤ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-5-5 MapInfo ᵕ 

 

⌂⅔⁸ ⅛╠ ┼─ │ ≢⅝⌂™√╘ ≢ ╪≢™╢⁹↓─╟

℮⌐⇔≡ 85 ─ ╩╖≡™ↄ⅜⁸No.11⁸65│ ─ ⌐ ╩

⇔≡™╢√╘⁸ ─ ╩ ⌐ ⇔≡™╢⁹ 
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. ─ ⌐⅔↑╢  

 

3-1. 1923 ─  

 

3-1-1.  

 

 ≢│ ⅛╠ ⅜ ⇔ 9 3 10 ╕≢ 46 ⌐╦√

∫≡ ⇔√⁹ ─ ≢╖╢≤ ─ 11 ⌐│ 357 356,975 №

∫√╙── ≢⁸∂≈⌐ 219 (219,012 )⅜ ⇔⁸ ╙⁸

79.4km 2─℮∟ 34.7 km 2≤ 43.6 ⌐╙ ⇔≡⅔╡⁸ ≢│ 100 ⁸ 96.0

⌂≥⁸ ⁸ ⁸ ⁸ ≢│⁸╒≤╪≥─ ⅜ ⇔≡⇔╕∫√⁹

∕─√╘ ─ ─ │ ╘≡ ≢№∫√≤ ↕╣╢⁹∕╣│ ─

⌂ ≢№╢ ≤∕─ ⅜ ∫√ ─ ╩ ⇔≡╙

╠⅛≢№╢⁹ 

│⁸ ─ ╩ ⌐ ╩ ⅎ√≤™℮↓≤⅛╠⁸ ⁸

─ ⅜ ↕╣╢↓≤⅜ ↄ 134 ◌ ⁸ ⇔ ╘ 57 ◌ ⁸ ╡─ 77

◌ ⅜ ≤↕╣≡™╢⁹ 

⁸ ⌂ ⅜ ↕╣√⁹↓─ │⁸ ⅛╠

46 ⌐╦√∫√ ╩ 9 ─ ⌐ ⇔≡™╢⁹↓─ │⁸ ⅜

─√╘─ ⇔√ 3 ─ ╩ ≤⇔≡ ↕╣√╙─≢⁸ ⇔√

╛ ─ ⅜ ↕╣≡⅔╡∕↓⅛╠ ⅜≥─╟℮⌐ ⅎ ⅜∫≡ ∫√─⅛

≤™℮ ─ ⅝╛⁸ ↔≤─ ⅜ ↕╣≡™╢⁹   

 ↓─ ≢ ⅜ ⅜╢ ↕╩╖╢≤ ⅝⅛∫√╙─≤⇔≡│⁸ 3- 1- 1⌐ ∆⅜⁸

⌐ ↄ⁸∕─ ≢ │ ─ 1 19 ⅛╠ 20 ≢ 820m/h⌐╙ ∫≡

™╢⁹↓─≤⅝─ ─ ה │⁸ ⅛╠ ≢ 19 ⌐ 13.1m/s⁸20

⌐│ 18.1m/s⌐╙⅔╟╪≢™√⁹ 

   3-1-1 ─ ⌂╢╙── ⅔╟┘  

 

 

 

 

 

 

820

650

520

520

450

400

300

300
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3-1-2 ─ ─  

 

─ ╟╡⁸∕╣∙╣─ ─ ╩ 3- 1- 2⌐ ∆⁹ ⌐

№╢ │⁸∕─ ╕≢⌐ ⇔√ ╩ ⇔≡⅔╡⁸ ─ ⅛╠

⌐ ⇔≡™ↄ ⅜ ≡ ╣╢⁹ 

─ 13 ⌐│ ⁸ ⁸ ⌐№╢ ⅜ ⅜∫≡™╢⁹

∆≢⌐ 14 ⌐│↓╣╠─ ⅜ ⇔ ╘⁸ ≢│ ─ ⅜ ⇔≡™╢⁹

15 ⅛╠ 16 ⌐│⁸ ⅜ 4 ⌐╙⌂╢ ⅜ ╩ ⅎ╢ ⌐ ╕╣≡

™╢⁹∕─ ╩ ⅎ≡ 18 ⌐│ ⌐ ⇔≡™√⁹9 2 ─ 3 ⌐│⁸

⁸ ⁸ ⁸ ⁸ ≢╒≤╪≥─ ⅜ ⇔≡™╢⁹ 

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3- 1- 2   
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3-2 ≤  

 

 3-2-1   

 

─ ⌐ ≤⇔≡│⁸ ⅛╠ ↄ ╛ ⁸

≢ ╠╣√ ⅜№∫√⁹ ⁸ ╩ ⅎ≡ ⌐ ≢⅝╢ │⌂⅛

∫√⅜⁸ ₁⅜ ⇔√ ╩⁸ ≢│ ≤⇔≡ ∆╢⁹ 

↓─ ⅛╠ ─ ≤⇔≡⁸ ⅛╠ ─ ⅜ ↕╣√ ⅜

↕╣≡™╢⁹ 

⁸ ₁│⁸ ╛ ⁸ ─ ⅝⌐╟∫≡ ™ ┼ ⇔√⁹∕─

≤⇔≡ ─ ╛ ─ ↕⌂≥─ ⌐╟∫≡⁸ ╩ ↄ ∆ ≤ ╩╛

╡ ↔∆ ≤─ ╩ ↑√⁹ 

 3-2-1│ ⌂ ⅔╟┘ ╩ ⇔≡™╢⁹↓╣╠│ ≤⇔≡ ⅜

™√≤↓╤≢№╡⁸ ⌂ ⅜ ╦╣√╦↑≢│⌂™⁹ ⌐ ╦╣≡ → ╖⁸

∟ ╪∞ ╛ ⌐╟∫≡⁸ ╩│∂╘ ↄ─ ╩ ⇔≡⇔╕∫

√ ╙ ╕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

3-2-1 ⌂ ≤  

3-2-1 ─ ⅔╟┘  
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3-2-2 ─ ⌐≤╙⌂℮  

 

 ─ ╡─ ≢№╢⅜⁸ ₁│ ─ ╪ ⌐ ⇔≡™╢⁹

─ ╩ ╢≤ ╩ ↑≡™╢╟℮⌐│ ╦╣⌂™⁹ ⁸ ╣⌐╟╢ ─

─ ⅛╠⁸ ₁│ ≤⇔≡ ⌂ ╩ ╘⁸ ↄ⌐№╢ ™ ⁸ ⁸

⁸ ⌂≥⌐ ╩ ∫≡ ⇔√⁹∕─ ─ ⌐╟╡ ₁⌐ ⅝⌂ ╩

╘↨⇔ ⇔≡™∫√⁹ │⁸ ╩ ™ ↄ─ ╩ ⇔≡⅝√ ╩│↕

╪≢ ╠⅛⌐ ⌂╢⁹ 

 

 

 

 

 

 

 

 

 

        ─  

⌐⅔↑╢ ⌂ ≤ ╩ ⌡≡╖╢≤ 3-2-2─ ╡≢№╢⁹

13 ─ ≤ ─ ╩ ╢≤ ⁸ ⌐│ ⅜ ∫≡

™╢⁹ ─ ≢│ ≤ ⌐ ─ ⅜№╡⁸↓╣⌐ ╕╣√ ─

₁│⁸ ┼─ ≤∑↨╢╩ⅎ⌂⅛∫√⁹ ─ ₁│⁸ ╩╦√╡

┼ ⇔√⁹ 

 ↓╣╩ ⌐ ╢≤⁸ ≢│⁸ ⁸ ⁸ ─ ⅛╠ ╩ ≤⇔≡

╛ ┼≤ ┼─ ⅜ ╦╣≡™╢⁹↓─℮∟ ≢ ↄ─

⅜ ⇔√⁹ ≢│⁸ ⅛╠ ⅜ ↄ ⇔ ⇔⅝╣⌂⅛∫√

₁│ ┼≢≡ ⅛∫≡™╢⁹ 

≢│⁸ ╛ ┼─ ⅜ ╦╣√ ≢⁸ ─ ≢№╢

⌂≥┼ ⇔≡™╢⅜⁸ ™ ╩ ≈ ⅜ ⌂ↄ ⅜ 10 ╕≤╕∫√

⅜ 27 ≤ ╙ ↄ⌂∫≡™╢⁹ 

≢│⁸ ⅜ ⇔ ∆╢♃▬Ⱶfi◓╩ ∫√ ╩ ↄ≤⁸

╩│∂╘≤⇔≡ ⁸ ┼ ⇔≡™╢⁹ 

≢│⁸ ╛ ┼─ ⅜ ╦╣≡™╢⁹⇔⅛⇔ ⅜ ™

≢│ ⅜ ⌐≈™≢ ™ ╛ ⌂≥ ↄ─ ⌐

⇔≡ ↄ─ ⅜ ⇔√⁹10 ─ ⅜≢√ ⌐≈™≡ 4⌐ ∆⁹ 
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∕─ ─ ≢│⁸ ⁸ ⁸ ⁸ ⌂≥ ⅝⌂ ┼

⅜ ╦╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ≤  

 

 

 

 

 

 

3-2-2 ─  
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3-2-3 ≢─  

 

 ─ ⌐≈™≡⁸ ≤ ─ ≢╙ ╠⅛≢№╢⅜ ⌂

╩ 3-2-3⌐ ∆⁹ 

 3-2-3 ─  

 

 

 

 

 

 

 

 

 

 

 3-2-3─ ⌐≈™≡│⁸ ≢№╢⅜ ∆╢≤ 100 ╩↓ⅎ≡⅔╡⁸

─ ─ 248 ─ 40 ⅜ ⇔√↓≤⌐⌂╢⁹ 

 ╙ ⅝⌂ ≤⇔≡│ ≢ 83.5ha №╡ 50 ─ ⅜ ↕

╣√⁹≈™≢ 35.0ha ⌐╙ 30 ≤⌂∫≡™╢⁹↓╣╠─ │™∏

╣╙ ─ ⌐№╡ ⌂ ≤⌂∫≡™√⁹ ≢⁸ ─ ⌐№∫

√ ≢│⁸ ─ ╛ ⌐╟∫≡∕─ ╩ ↑╢↓≤⌐⌂∫√⁹ 

 3-2-3╟╡ ≤ ─ ╩╖╢≤ ─ ↕╙№╢⅜⁸ ⅝⌂ ╩

√⌂™ ≢ 100 ╩ ⅎ╢ ⅜ ≢ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

  3-2-3 ≤  

9.5 20,000

10.3 40,000 40,000

31.7 70,000

48.2 50,000

5.0 50,000

83.5 500,000

35.0 300,000

40.0 30,000

22.0 50,000

16.0 -
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 ⌐ ⌐⅔™≡ ≤⌂∫√ ─ ╩ ∆⁹ 

 

a   

 ⁸ ⁸ ⌐≈← ↕╩ ∫≡⅔╡⁸1 17 ╕≢ ⁸∕

─ ⁸ ⁸ ┼≤ ⅜ ⇔√↓≤⅜ ™⇔≡ ⁸ ─ │⁸ ─

⁸ ⅛╠ ╩ ↑╢↓≤⌐⌂╡⁸ ⌐ ↕╣√ ⱳfiⱪ ●♁ꜞfi

ⱳfiⱪ ≤ ─ ╩ ⇔√ ≤▬♅ꜛ►⌂≥─ ⅜ ─ ⌂≥─

─ ─ ╩ √⇔√↓≤⌐╟∫≡ ↄ─ ⅜ ╦╣≡™╢⁹ 

b   

 ≤⇔≡ ≢ ⌐ ™ ⁸ 10.3ha⁸ ⅜⌂™

⌐│⁸ ─ ≤ ⌐ ⌐ ─ ⅜ ∟ ╕╣√⁹ 

─ ⅛╠ ⅜ ╕╡ 14 ↓╤⌐│ ⌐│ ≤ ≢ ⌐⌂∫≡

™√⁹∕─ ⁸16 ↓╤⅛╠ ⅜ ⅛╠ ⌐ ╡⁸ ⅜ ⇔⁸

⇔≡ ╩╛╡ ↔∆ ⌂ ╩ ∆╢↓≤⅜≢⅝∏ ↄ─ ₁⅜ ⇔√⁹ 

c   

 ≢│ 1 19 ↓╤ ⅛╠─ ⌐╟╡╒≤╪≥⅜ ≤⌂∫≡™

╢⁹ ⌐№╢ 6,600 ─ ⌐╟∫≡⁸ ─ ╛ ─ ≤≤╙⌐ ╩

∫√⁹ 

d   

 ↓↓│⁸ ≤⌂∫√ ≢│⌂™⅜⁸ ╖∏⅛╠─ ⌐╟∫≡ ╩

╣√ ≢№╢⁹ ↄ─ ⅜ →≡ ╩ ∫√⌂⅛≢⁸ →∏⌐ ⱳfiⱪ

╛ ≤™℮ ╩ ∫≡∕╣╩ ⅜ ⇔√ ≢№╢⁹ ─№╡ ⌐≈™≡

ⅎ╢═⅝ ─ ≈≢№╢⁹ 
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 ↓↓⌐ ∆─│ ⌂ ≢№╡⁸ ↄ─ ⅜ ⇔√ ⁸ ⌂

≥╙ ≤⇔≡ ⅎ╠╣√╙─≢№╢⁹ ─ ₁│⁸ ╟╡ ⅝⌂ ╩

≤⇔≡ ⅎ≡™√↓≤⅜ ⅎ╠╣╢⁹ 

 ↓╣╠─ ⅜ ⌂ ≤⌂╠⌂⅛∫√─│⁸ ⅛╠ ⌐ ⇔≡

⌂ ⅜ ╣⌂⅛∫√↓≤╛ ⌐ ⅜ ↄ ⇔√↓≤⅜ ⌂ ≢№╢⁹

⌐⁸ ⌐╟╢ ─ ∟ ╖│⁸ ≢╙ ╠⅛≢№╢⁹ │⁸ ─

╩ ╘╢≤≤╙⌐⁸ ≤⇔≡╙ ⅜ ™⁹ ─ │⁸ ⅛╠

─ ⌐╟╡ ─ ⅜ ⅎ ⅜╡ ⌂ ⅜ ≢⅝⌂⅛∫√⁹ 

 ⌐№╢ ≢│⁸ ⅜ ≤ ≢ ⅛╠ ∫√↓≤⌐╟╡⁸

↓╣╠─ ╩ ↑∏⌐∆╪∞⁹ 

 ─ ⌐╙ ⅜ ╣√⁹ ≢│ ⌐╙

⅜ ╦╣≡™╢⁹9 1 22 ♠ ─ ⌐│ ─

⅜ ↄ™√⅜ ⅜ ╡ ⅜ ⅛╣ ⅜ ╦╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 ⌐⅔↑╢ ≤  
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.  

 

4-1 ₈ ₉─  

 

 4-1 │₈ ₉⌐ ⇔≡™╢ 144 ⅛╠ ─

⅜╦⅛╢ 90 ╩ ≤⇔≡ ⇔√⁹ 

⁸ ⁸ ⁸ ╩ ╖ ╢ │ 2-3 ─ ╡

≢№╢⁹ 

 ─ ⌐≈™≡│ 2-5⌐ ™ ⇔≡™╢⁹ 

   │ MapInfo ─ ╩ ┬ ─ ↕⅛╠ ∆╢↓≤⌐╟∫≡ ⅛

╣≡™╢√╘⁸ ≤⌂∫≡™╢⁹ 

 №ↄ╕≢╙ ─ ≢─ ⌐╟╢ ─√╘⁸No.4≤ No.14≢─ ─╟

℮⌐ ⅜╖╠╣╢↓≤╙№╢⅜⁸ ≢│ ╩ ⇔≡™╢ 2 ⌐ ⇔≡│⁸

∕─ ⌐ ⇔≡™╢ ╩ ⌐ ∫√⁹ 

 ⌂⅔⁸ ⌐ ⅜╦⅛∫√╙─│ 85 ≤⌂∫√⁹ 

  

 

 No.6 ₈הה ₉─₈ ₉─ ⌐│₈ 129₉≤ ↕╣≡™╢⅜⁸

╟╡⁸ │₈ ₉≢№╢≤ ⇔√⁹ 

 No.17₈הה ₉─₈ ₉─ ⌐│₈ ₉≤ ↕╣≡™╢⅜⁸

╟╡⁸ │₈ ₉≢№╢≤ ⇔√⁹ 

 No.37הה ⌐≈℗≡⁸ ≢│╦⅛╡⌐ↄ™⅜⁸ ≢│ ╣∏⁸ ≢ ∫≡™╢⁹ 

 No.45הה ⌐≈™≡⁸ ─ ⅛╠ ┼ ≢ ⇔≡№╢⅜⁸↓╣│ ≢ ⇔≡

™╢√╘≢№╡⁸ │ ≢ ⇔≡™╢√╘⁸ ⇔≡ ⇔≡™╢⁹ 
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4-2. ─  

 

─ │

4-2-1⌐ ∆≤⅔╡⁸

─ ⅜ ™⁹ ─

│ 4-2-3 ⅛╠

┼ ⅝ↄ ↑≡ 8

≤⌂╢⁹ │

─ ≤

⌐ ╕╣ ⅜

™ ≤⇔≡

⌂≥ ⅛╠─

⅜ ⇔≡™╢⁹

┼─ ╙

─ ⌐№╢⁹↓╣╠│⁸

⅛╠ ™ ≤

⇔≡ ↕╣≡™╢

≢№∫√↓≤⅜ ⇔≡

™╢⁹ ⅎ≡

⌐⅔™≡ 1 ─ ≢─

⅜ ⌂ↄ⁸

╙ ⅛∫√√╘⁸

ↄ─ ⅜ ╩ ⇔≡

⌐ ≢№∫

√⅛╠≢№╢⁹ 

 

 

 4-2-1  

 4-2-2  
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  ─ ╩◓ꜝⱨ⌐ ∆≤ 4-2-4─╟℮⌐⌂╢⁹ ─ 65.5 ─ ⅜ 13

15 ─ ⌐ ⇔√↓≤⁸ ⌐⅔™≡│ 13 ≢─ ⅜ ╙ ↄ ╩ ≈

╟℮⌂ ≢│⌂⅛∫√⅜╦⅛╢⁹ ⌐⅔™≡│⁸15 ⌐│ ─ ⅜ ⌐ ╕╣

≡⇔╕∫≡™╢√╘⁸ ™ ≢─ ─ ⅜ ╠╣√↓≤╙ ≤⇔≡ ≡≤╣╢⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     4-2-4 ─  
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 4-2-5 │ ─ ≢№╢⁹85 ⁸ ╕≢─ ─

⅜ 8.0km⁸ ⅜ 0.2km⁸ │ 2.5km ≢№∫√⁹ 

 ≢№∫√ ─ │ ╕≢─ ╩ ∫≡™╢⁹↓─

│ ⌐ ╖ ╖≢ ™≡™√√╘⁸ ╕≢ ≢ ⇔≡™╢↓≤⅜

⅛╠╦⅛╢⁹∕⇔≡ ╘ ⌐ ╡⁸ ⌐╟╡ ┼ ⅛℮ ⅜⁸ ⌐╟╡ ↑

∏ ┼ ⇔≡™╢⁹↓─ │ ─√╘⁸ ⅛╠⁸ ≢│ 6.4km ─

≢№╢⁹↓─ │⁸ ⅛╠ ╩ ≡ ┼≤ ⇔≡™

╢⁹ 

 ≢№∫√ ─ ⌐ ⇔≡│⁸ ⅛╠ ╡╩ ≡⁸ ⌐ ∫

≡™╢⁹↓↓⅛╠≥↓╕≢ ⇔√⅛│ ─√╘⁸ ╕≢─ ≤⌂∫≡™╢⁹

↓─ │⁸₈ ⁸ ─ ⅜ ↄ⌐№╡⁸ ─ ≤ ⌐ ∑≡╙╠∫√⁹₉

≤ ⌐│ ↕╣≡™╢⁹ 

 

0 2 4 6 8 10 12 14

k
m

 

  4-2-5 ─  
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4-3 ─  

 

─ ≢│⁸ ╩ ∆╢√╘⌐⁸⅛≈ ─ ╣⅜ ∆╢  

⌐ ⇔√√╘ ⁸ ⌐ ⇔√⁹ 

 

4-3-1   a.   

  

 ─ ≢╙ ≈ ╡╟╡ ≢ ⇔√ │ ⌐│ ⅛∏⁸∕─╕╕

─ ╛ ⌐ →≡™╢⁹∕╣│⁸ ⁸ ⁸ ─ ⅜ 13 ─ ≢

─ ╟╡╙ ⅜ ⅛∫√√╘≤ ⅎ╠╣╢⁹15 ⌐╙⌂╢≤ ─ │╒

╓ ⌐ ╕╣≡⇔╕∫≡™╢√╘⁸ ™ ≢─ ─ ⅜ ╠╣≡™√─╙ ≢

№╢⁹No.27─╟℮⌐ ┼│ ⇔≡™╢⅜⁸ ≤ ⅜™∫┐™≢ ╢↓≤⅜

≢⅝∏⌐ ┼≤ ⇔√ ╙™√⁹ 

 

                                  19  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-3-1a   

27 
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 b.   

 

 ╟╡ ─ ≢│ ↄ⌐ ⅜№╢⌐╙ ╦╠∏⁸ ⁸ ─ ⌐ →≡™

╢ ⅜™╢⁹↓╣│ ≢─ ⅜ ↄ⁸∕⇔≡ ─ ⌐ ™ ╙ ≢№

∫√√╘⌐⁸ ⌐ ⅜ ⅜∫≡™⌂⅛∫√↓≤⅜ ≈─ ≢№╢⁹↓↓≢╙ No,21,24

│ ⌐™∫√╙── ╢↓≤⅜≢⅝⌂⅛∫√⁹No.21⌐ ⇔≡│ ⅜ ⌐ ╕

╣⁸ ⌐ ⇔√⅜↓↓╙∆≢⌐ ⌐ ╕╣ ⌐ ∫√ ⌐│⁸∕↓╙ ─ ≢№

╡⁸╛∫≤─ ™≢ ─ ⌐ ⇔√≤™℮ ⅜№╢⁹↓↓⅛╠ ─ ⌂

⅜ ╦∫≡ↄ╢⁹ 

 ╙℮ ≈│⁸ ⌐ ⇔≡ ⌐ ⌐ ⅛∫≡ ⇔√↓≤≢№╢⁹ ⁸ ╩

⇔≡ ⇔≡™╢ ⅜ ™↓≤╙╦⅛╢⁹ 

                                    8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-3-1b   

 

21 

24 
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 .   

 

 ↓─ ─ ⅝⌂ │ ≤⇔≡ ⁸ ⌐ ⇔≡™╢↓≤≢№╢⁹ ∫

≡⁸ ⁸ ⌐ ⌐ ⇔≡™╢↓≤⅜ ≡≤╣╢⁹↓╣│ ╛ ⌐

∆╢√╘≢№╢⅜⁸ ─ ≤⇔≡│ ╛ ⁸ ≢ ⅜ ╣≡™√

↓≤╙ ≈≢№╢⁹↓↓≢╙ ⌐ ╣⌂⅛∫√╙─⅜ ™↓≤⅜╦⅛╢⁹No.13

⌐ ⇔≡│⁸↕╠⌐⁸ ⌐╙ ╢↓≤⅜≢⅝∏⌐ ─ ╕≢ ⇔≡™╢⁹No.35

⌐ ⇔≡│⁸ ╘⅛╠ ─ ┼ ∆╢↓≤⅜ ∞∫√√╘⌐ ╩ ⅎ≡╕≢

╙ ↄ┼ ∫≡™╢↓≤⅜╦⅛╢⁹ ⁸ ⌐ ⇔√ ╙™√⅜⁸ ↄ│

⌂⅛∫√⁹                                    

19  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-3-1c   

 

13 

35 
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 .   

 

 ─ ─ │↓─ ≢№╢⁹ │⁸ ⅛╠ ⅛∫√ ─ ╩

⇔≡™╢⅜⁸↓↓│ ╙ ⅜ ↄ ⇔√ ≢№╢⁹↓─₈ ₉

─ ≢╙ ↄ ╠╣╢ ≢№╢⁹ ⌐ ⇔≡│ ⌐╟╡ ⇔ↄ ╣╢⅜⁸

≢ ⇔√ │ ⅜ ⌐ ™↓≤╙№∫≡⁸ ™ ⌐ ⇔≡™╢⁹ 4-3-2

⅛╠ ⌐│ ┼─ ╙ ╠╣╢⁹↓↓≢│ No.6⅜ ╦∫√ ╩ ≡

┼ ⇔≡™╢⁹₈ ┼ →╤ ₉≤™℮ ┘ ⌐╟╡⁸ ╕≢ ⅝⁸ ─

⅜ ↑╢⌐╟℮⌐ ╣⁸ ∞╠↑─ ₁⅜ ™≡⅝√⁹∕⇔≡ ⅜ ∫≡⅝√─≢

─™╢ ╩ ⇔√⅜⁸ ⇔√ ⌐ ↄ ╦╣ ┼≤╛∫≡⅝√─≢№

╢⁹                                 14  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-3-1d   

6 
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 4-3-2  

 

 ─ ₁│ ₁⌐ ⇔≡™∫√ ⅜℮⅛⅜ⅎ╢⁹⇔⅛⇔⁸∕─ ≢╙

⌐ ⇔√ ⅜ ™─│⁸ ⁸ ⌂≥ ─ ™ ∞∫√√╘≤ ╦╣╢⁹↓↓≢

│⁸ ⅜ ⁸ ⁸ ┼≤ ⇔≡™╢⁹↓╣│ ⌐─╖ ╠╣

√ ≢№╢⁹↓╣│⁸ ⌐ ═╢≤ ⌐⅛⅛╢ ╙ ↄ ⁸ ⌐ ⇔

≡™╢√╘ ≤™℮ ≢│ ≢№∫√√╘≤ ↕╣╢⁹ 

  

                                                                       (12 ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-3-2  
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 4-3-3  

 

 │ ≢─ ⅜ ─ ╟╡╙ ↄ⁸ ∆╢ │ ⌐№∫√

≢№╢⁹ ⁸ ┼─ ⅜ ™↓≤⅜╦⅛╢⁹↕╠⌐⁸

4-3-3⅛╠⁸9 6 ⅜ ⌐ ⇔≡⅔╡⁸∕─ 2 ⅜ ⁸2 ⅜

─ ⌐ ∫≡⅛╠ ⅛∫≡™╢↓≤⅜ ⅛╢⁹ ∂ ⌐⅔™≡╙ 12 ⌐ 3

⁸24 ⌐ 2 ≤ ╙ ⅜∏╣≡™╢↓≤⅜ ⅛╢⁹↓╣│⁸

≢│⁸ ⌐ ⅜ ⇔ ╩ ⌂ↄ↕╣⁸ ≢ ⅜ ⌂⅛∫

√ ≢│ ⌐╟╡ ⇔√↓≤⅜ ≢№╢⁹ │⁸ ─ 4

⅜ 2.0 2.5km ≢№∫√⁹↓─ 4 ─ │ ⌐ ⇔≡™╢↓≤≢№╢⁹ 

                                   9  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-3-3  
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 4-3-4∕─ ─  

 

 ∕─ ─ ≤│ ⁸ ⁸ ⁸ ⁸ ≢№╢⁹ 4-3-4⅛╠ ⌂↓≤│

─ ≤ ⅜ ⇔≡™╢↓≤≢№╢⁹⇔⅛⇔⁸∕─ ≢╙ ⌐ ⇔

≡™╢ ⅜↓∟╠─╒℮⅜ ™⁹∕╣│ ⌂ ⅜ ⅝™≤ ╦╣╢⁹↕╠⌐⁸↓

─ ─ ⅜ ≢№╢⁹ ⌐ ╠╣√ ┼─ ⅜↓↓⌐╙ ╠╣⁸ ≤

─ ⅜℮⅛⅜ⅎ╢ ⌐⌂∫≡™╢⁹ 

 

                                   15  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-3-4∕─ ─  
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4-4  ─  

 

4-4-1  

 

 ↓↓≢│ ⌐⁸ ⁸ ─ ⅜ ⇔≡⅝√↓≤⅜╦⅛╢⁹ 4-4-1⅛╠⁸ ≡

─ ⅜╕∏│ ─ ─ ⌐ ⅛∫≡™╢↓≤⅜ ⅛╢⁹∕⇔≡∕╣⅛╠

╩ ⇔⁸ ⅜№╕╡№⅜∫≡™⌂™ ╩ ⇔√ ≢№╢≤ ╦╣╢⁹

│ ≢№∫√√╘⁸ ⌐│ ∂ ≢№╢ ⌐ ═╢

≤ │ ↄ ℮⁹No.79∞↑│ ⌐ ⇔≡™╢⁹↓╣│⁸ ⅜ ⌂⅛

∫√↓≤⅛╠⁸ ╕≢─ │ ⅎ≡⅔╠∏⁸ ⌐ ⅜ ∫≡⅝√√╘⁸

╛╗⌂ↄ ┼ ⇔≡™╢√╘≢№╢⁹ 

 

                               7  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-4-1  

79 
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4-4-2  

 

 │ 7ha╒≥─ ≢⁸ ⅛╠ ╩ ∟ ⇔⁸ ∫

≡ →╠╣√─∞≤ ⇔⁸ ™ ™⌐ ╩ ╖ →≡⁸∕╣∙╣─ ╩ ∫

≡™√⁹∕⇔≡⁸ ⌐ ╦╣⁸ ⌐⇔≡№╠╝╢╙─⅜ ⅎ ⅜╡⁸ ╙⁸

╙ ⌐ ⅝ →╠╣ ⌐ ⅝≈↑╠╣√⁹ 44315 ⁸∕⇔≡ │ 5

≤™℮↓≤⅛╠╙ ⇔™ ∞∫√↓≤⅜╦⅛╢⁹ 

⌐ ⇔≡⅝√ │╒≤╪≥⅜ ≢ ⇔√ ∞⅜⁸3 │

─ ⅛╠⁸ ⌐ ⅜№╢⅛⁸ ⅜™╢⌂≥≤⌂╪╠⅛─ ─√╘⌐ √

⅜ ⁹╢№≢☻כ◔√⇔ ™ ≢ ─ ╡│ ⇔≡™╢√╘⁸↓↓⌐

√ │ 16 ╕≢⌐ ⇔≡™╢↓≤╙ ╠⅛∞⁹↓─ ⅛╠⁸ ⅛∫√ ─ ╩

╖╢≤⁸₈ ⌐ ┌↕╣ ≢⁸ ─ ⌐ ╙╣≡™√√╘⌐ ⅛╠ ╣≡

⅛∫√⁹₉⌂≥ ⌂ ⅜ ╖ ╣√⁹ 

                                                               (15 ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-4-2  
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4-4-3  

 

 ↄ│ ⁸ ─ ⅜ ⇔≡™╢⅜⁸╦↨╦↨ ⅛╠ ≡™╢ ╙ ⌂ↄ

⌂™⁹↓╣│ ─ ⅜ ⅛∫√↓≤⅜ ≢№╤℮⁹↕╠⌐

⌐ →√ │ ⅝⌂ ⅜№╢↓≤╙ ≈─ ∞∫√─≢№╤℮⁹ 

 ∂ ╩ ⅝ ⇔≡™╢ No.64 │⁸ ≢№╡⁸ ╩ ╡⌐ ⇔≡™√√

╘≢№╢⁹16 13 ─ ⅜ ┼ ⇔≡™╢⁹↓╣│ ─ ⌐╟

╢↓≤⌂ↄ╕∫∆←≤ ⅛∫≡™╢≤™℮↓≤≢№╡⁸∕╣╒≥ ≤⇔≡ ⅛

╠ ↕╣≡™√≤™℮↓≤≢№╢⁹ 

 

                               16  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-4-3  

64 
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5 .    

   

  5-1. ╕≤╘ 

 

⅛╠ ⌐≈™≡ ≤ ╩ ∆╢↓≤⌐╟∫≡

─ ⅜ ╠╣√⁹ 

 

É ≢ ⅛∫√ ⅜ ⅛╡⁸↕╠⌐ ≢ ↄ⌂∫√ ╙

⌐⌂∫√⁹ 

 

É ↕╠⌐⁸ ≢─ ─№™╕™⌂ │ ╩ ∆╢ ╩

™╢↓≤≢⁸╟╡ ⌐ ─ ╩ ∆╢↓≤⅜ ⌐⌂∫√⁹ 

 

5-2. ─  

 

╩ ⇔≡⁸ ┘ ∆═⅝ ╩ ⌐ →╢⁹ 

 

É ≢│ ⅛╠ ─ ₁⅜ ╩ ∟ ╪∞≤™℮ ╙

№╡⁸↓╣╠╩ ⇔√ ╙ ⅎ╢ ⅜№╢⁹ 

 

É ⌂≥ ™ ≢─ⱳ▬fi♩ ╡⌐ ⇔≡│⁸≥↓╩ ≤∆╢⅛ ⌂

╩ ⅎ╢ ⅜№╢⁹↓╣│⁸ ⌐ ⅜№╢√╘≢№╢⁹ 
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1) ₈ ₉1977  

2)  ⌐╟╢  ₈ ₉ 100      

 1925 

3)  ─ ⌐ ∆╢ ₈1923    

₉2006  

4)  10 ₈ ≤ ₉2000  

5)  ₈ ה ≢ ↄ ꜝ▬Ⱪꜝꜞכ ₉

2003 
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 No.5  
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