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 1   
 

1. 1 ─  

 

1. 1. 1 ─ ≤  

 

 

7 19951 17⁸ ╩ ≤⇔≡ ⇔√ ≢

│⁸ ה ─ ⌐╦√╡ ⌂ ⅜ ⇔√⁹ ─ ⁸

─ ⁸ꜝ▬ⱨꜝ▬fi─ ⁸ ⌂ ⌂≥⁸ ₁⌂ ─ ⌐ ╦╣⁸

∞∫√↓≤╙№╡⁸ ⌂ ⌐ ⇔√ ⌐╟∫≡ ↄ─ ⅜

⇔√⁹ 

│↓─ ─ ⁸ ─ ⌂ ⇔╩ ℮≤≤╙⌐⁸ ⌐

⇔≡ ─ ╩ ╘╢ ╩ ∫√⁹∕╣⌐╟∫≡ ↄ─ ≢│

─ ≤⇔≡ ⌐╟╢ ⅜ ╦╣⁸ ↕╣╢ ⌐ ∂√ ⌂

┘ ≠ↄ╡⌐ ⌐ ╡ ╪∞⁹ 

23 20113 11⁸ ─ 130km─ ╩ ≤

∆╢ ⁸₈ ₉≤™℮ ⅜ ⇔√⁹ │

⅛╠ ╕≢─ 500km⁸ 200km⌐ ┘⁸

≢№╢ⱴ◓♬♅ꜙ9.0⁸♪כ 7╩ ⇔√⁹ ™ ╣─ ⅜ ↄ⁸ 10m

⁸ 40m⌐ ∆╢ ⅜ ⇔⁸ ≤ ─

⌐ ⌂ ╩╙√╠⇔√⁹ ⌐ ∆╢ ⱦꜟ ≢│ ─

⌐╟╡ ─ ™ ╣⅜ ⇔⁸◄꜠ⱬכ♃≢─ ∂ ╘ ⁸ ╛

─ ⌂≥⅜ ╠╣√⁹╕√⁸ ⌐╟╢ ⁸ꜝ▬ⱨꜝ▬fi─ ⌐╟╢

⁸ ─ ⌂≥⁸↓─ ⌐╟╢ │ ⌐ ╪∞⁹ 

↕╠⌐⁸ ⅜ ה ─ ╩ ↑⁸ ─

─ ╩ ℮ ⌂ ⌐ ⇔√⁹ ≤ ≢│ ⌂

⌐ ╡⁸ ⅜ ╦╣√⁹ ╡ ─ │ ─ ╩ ™╠╣⁸

─ ≢│⁸ ─ ↑ ╣ ⅜ ⇔√⁹ 

│⁸ ╩⇔─← ≤⌂╡⁸ 19,729⁸

2,559⁸ ≤⇔≡│ 121,996⁸ 282,941╩ ⇔≡™╢

₈ 2 2 3 1 ₉⁹ 

│⁸ ─ ⁸₈ ╩ ≤⇔√ ה ⌐

∆╢ ₉╩ ⇔⁸ ⅛╠ ─ 23 20119 ⁸ ─

─ ⌂ ⅎ ─≤╡╕≤╘ ┘ ╩ ∫√⁹ 23 2011 12



 2 

⌐│ ╩ ⇔⁸ ╩ ╕ⅎ√ ה ─

⅜ ╠╣√⁹╕√⁸ 25 2013 12 ⌐│⁸↓─ ─ ≤ √⌂

╩ ╕ⅎ⁸ ─ ─ ⌐╟╢ ⁸ ╩

⇔⁸∕─ ╩ ⇔√⁹ 

 28 2016 4  14 ⁸ ≢ⱴ◓♬♅ꜙכ♪ M 6.5 ─

⅜ ⇔⁸ ≢  7 ╩ ⇔√⁹∕─  28 ─ 4  16 ⁸

∂ ≢M7.3 ─ ⅜ ⇔⁸ ≤ ≢ ┘

 7 ╩ ⇔√⁹2 ─℮∟⌐ 7─ ⅜ ≢ ⇔≡ ∆╢─│⁸

₈ 7₉⅜ ↕╣√1949 ╘≡─↓≤≢№∫√⁹ 

─ ⌐╟╡⁸ ╩ ≤∆╢ ≢⁸  267 ╗ ⁸

 2,804 ─ ≤⁸  8,673 ╩ ╗ 205,878 ─ ╩ ∂√

 30  4  13 ⁸ ⁹╕√⁸ ┼─ │ ≢⁸

│ 183,882 ⁸ ≢ 12,443 ⌐ ⇔√  29  4  13 ⁸

⁹∕─ ⁸ ⁸ ∆═╡⁸⅜↑ ╣ ─ │ 190 ─ ⅜№

∫√  29  10 16 ⁸ ⁹ 

30 20189 6 ⁸ ⌐⅔™≡ M6.7─ ⅜

⇔⁸ ≢ 7⁸ ⁸╗⅛╦ ≢ 6 ⁸ ≢ 6

╩ ⇔√╒⅛⁸ ⅛╠ ─ ⌐⅛↑≡ 6 1╩ ⇔√⁹↓─

│ ─ⱪ꜠כ♩ ≢ ⇔⁸∕─ ⁸↓─ ─ ╩ ╗  30km─

╩ ⌐ ⅜ ⇔√⁹↓─ ⌐╟╡⁸  41 ⁸  691 ⁸  394 

⁸  1,016 ⌂≥─ ╩ ∂√ 30 10 5 ⁸ ⁹ 

≢│⁸ ₈ ₉╩ ↑⁸ 19 ⌐

╩ ⇔⁸ ⌐ ╩ ⇔√⁹ ≢│⁸

⌐⅔™≡╙⁸ ╛ ─ ⌐╟╡ ⌂ ╩ ↑√↓≤⅛╠⁸ ─ ה

─ ⌂ ╩ ╘╢√╘⁸ 23 20116 ⌐₈

₉─ 1 ⅜ ↕╣√⁹ 

∕─ ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⇔╛⁸ ⇔╛∆↕ⱴ♇ⱪ─ ╩ ∫√

╒⅛⁸ ─ ╛⁸ ─ 2013⁸

╛ ⌂≥─ ─ ╛ ⁸IT ╩ ╕ⅎ⁸ ™ ⁸

⌐ ⅝⌂ ╩ ╓∆ ─ ™ ⌐ ⇔⁸ ≡™⅔⌐ 27ה26

╩ ⇔√⁹ 

≢│⁸ ⌐ 5 ─ ™ ╣╩ ⇔⁸ 14 ─

≢ ⌂ ⅜ ⇔√⁹╕√⁸JR ꜟ♫Ⱶכ♃─≤⌂ ≢│⁸

─ ⅜ ⇔⁸ ⅜ ↕╣≡™⌂™↓≤⌐╟╢ ╛⁸ ─

⌐ ∆╢ ⌂≥⁸ ⌐⅔↑╢ ₁⌂ ⅜ ⅝ ╡⌐⌂∫√⁹ 

  



 3 

 

23 8 ─ 12≢│⁸ ─ ≢ 2,000mm╩ ⅎ╢ ≤

⌂╡⁸ ≢ ≢─ ─ ╩ ⇔⁸ ─ ≢

⅜ ∆╢⌂≥⁸ 22─ ─ ≤⌂∫√⁹ 

24 7 ─ ≢│⁸ ≢ ≤⌂╢3 ≢315mm

─ ╩ ⇔≡ ≢ ⅜ ⇔√╒⅛⁸ ≢ ╩

⇔⁸ ⅜ ⇔≡ ⌐╦√╢ ⅜ ⇔√⁹ 

26 8 ─ ─ ≢│⁸Ᵽ♇◒ⱦꜟ♦▫fi◓ ⌐╟╡ ⅜ ₁≤

⇔⁸ ╩ ⇔≡3 ≢217mm─ ╩ ⇔√⁹ ─ ╩

⌐ ≢⅝∏⁸ ⅜ ↕╣╢ ⌐ ⅜ ⇔√√╘⁸ ↄ─ ⅜

⌂ ╩≤╢↓≤⅜≢⅝∏⌐ ⌐≈⌂⅜∫√⁹₈ ⌐☺כ♥☻⌂√

⇔√ ─№╡ ₉ 27 1  

27─ ⌐⅔™≡│⁸ ⌐ ╢ ⌐≈™≡⁸ ⌐

⅔™≡ ≤⌂╢ ╩ ≤⇔√ ╩⁸ ⇔ ╢ ─ ╩ ≤⇔√

⌐ ⇔≡ ∆╢↓≤≤↕╣√⁹ 

≢│⁸ 9 8 ─ 15 ⌐╟╡⁸

43.0mm⁸ 46.3m/s⅜ ↕╣⁸ ─╒⅛⁸ ─ ╛

⁸ ⁸ ⁸ ⌂≥⅜ ⇔√⁹╕√⁸ 10 12 ─

19 ≢│⁸ 80.0mm⁸ 48.6m/s⅜

↕╣⁸ ─╒⅛⁸ ─ ╛ ─ ⁸ ⁸ ⌂

≥⅜ ⇔⁸ │ 1,054⌐─╓∫√⁹ 

 

≤╙⁸ ─ ╛⁸ ≢ ⇔≡™╢ ─ ╩┤╕

ⅎ⁸ ╛ ─ ⅝⌐№╦∑√ ─ ⇔╩ ℮√╘⁸ ≢│⁸

╛ ╩ ╗ ▪☿☻ⱷfi♩ ╩ ∆╢╙─≢№╢⁹ 
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1. 1. 2 ─  

 ─ │ 20.97km2 ≤∆╢⁹ ╩ - 1. 1.1⌐ ∆⁹ 

 │ ⌐ ⇔⁸ │ ⁸ │ ⁸ │

≤ ⇔⁸ │ ⌐ ⇔≡™╢⁹ 

 

 

- 1. 1.1 ─ ≤∕─  
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1. 2  

 

▪☿☻ⱷfi♩ 25 3 ≢ ⇔√ ─ ⇔

╩ ℮≤≤╙⌐⁸ 15 ⁸

19 ┘ ⅜ ∆╢ ה ─ ⌐ ∆╢ ╩

™⁸ ⌐ ≠ↄ ─ ≤ ─ ╩ ╡╕≤╘√⁹╕√⁸

─ ╩GIS♦כ♃≤⇔≡ ⇔√⁹ 

 

1. 2. 1  

⌐⅔↑╢ ≤⇔≡⁸ 27ה26 ⌐⅔™≡

⅜ ⇔√ ─ ≢⁸ ⌐ ╙ ⅝⌂ ╩ ╓∆₈

M7.3₉╩ ⇔√⁹ 

 

─  

╩ ⌐ ╩ ╘⁸250ⱷ♇◦ꜙ ─ ╩ 50m ⱷ

♇◦ꜙ ⌐ ⇔√⁹ 

 

─  

27ה26 ⌐╟╢ ╩ ⇔⁸50m ⱷ♇◦ꜙ

─ ╩ ⇔√⁹ 

 

─  

⌐ ∆╢ ╩ ⇔⁸ ─ ⌐ ≠ↄ ─

╩ ⇔√⁹ 

 

─  

╛♃כ♦ ⌐ ∆╢ ⅛╠⁸ ה ─

⌐ ╩♃כ♦╢∆ ⇔⁸ ─ ╩ ≤⇔≡⁸ ⌐ ∆╢

╣⌐╟╢ ┘ ⌐╟╢ ╩ ⇔√⁹№╦∑≡⁸ ⅜╣⅝─ ⌐

∆╢ ╙ ∫√⁹ 

 

─  

⌐≥╙╩♃כ♦ ─ ╩ ≤⇔≡⁸ ⌐ ∆╢ ⌐╟

╢ ╩ ⇔√⁹ 
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ꜝ▬ⱨꜝ▬fi ─  

⁸ ⁸ ●☻⁸ ⁸ ╩ ≤⇔≡⁸ ─ ↕╛

⌂≥─ ╩╙≤⌐ꜝ▬ⱨꜝ▬fi─ ╩ ∫√⁹№╦∑≡⁸ ╛ ⌐

℮ ┘ ⌐ ∆╢ ╙ ∫√⁹ 

 

─  

⌐ ∆╢ ─ ↕─ ⌐ ≠⅝⁸ ≤ ⁸

⌐⅔↑╢ ╩ ⇔√⁹ 

 

ה ─  

⅜ 30 11⌐ ⇔√ ─ ╩ ≤⇔≡⁸ ─

╩ ⇔√⁹╕√⁸ ─ ╩╙≤⌐ ⌐ ∆╢ ╩

∫√⁹ 

 

─  

⌐ ∆╢ ⁸ ─ ⅛╠⁸ ה ╩

⇔√⁹ 

 

─  

⌐ ∆╢ ⁸ ─ ⅛╠⁸ ╩ ⇔√⁹ 

 

─  

27ה26 ─ ╩ ≤⇔≡⁸₈ ⅛╠

┼─ ₉≤₈ ⅛╠ ┼─ ₉╩ ╘≡

╩ ⇔√⁹ 

 

─  

⁸ ⌐╟╡ ⇔√ ╩╙≤⌐⁸ ╩

⇔√⁹ 

 

◦♫ꜞ○─  

─ ┘ ⌐⅔↑╢ ≤⁸ ⌐⅔↑╢ ⅛

╠⁸ ─ ─ ┘ ─ ╩ ⌐ ⇔⁸ ◦♫ꜞ○

≤⇔≡≤╡╕≤╘√⁹ 
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─ ≤ ─ ⌐ ≠⅝⁸ ─ 25

3 ─ ≢№∫√ ⁸ ⁸ ⁸ ⁸ ⁸

─ ╩ ⇔√⁹ 

 

ה 2 .2 .1  

Web Ɫ◙כ♪ⱴ♇ⱪ ≢ ⇔≡™╢ ה ─ כ♦

♃╩ ⇔⁸ ╩ ∫√⁹ 

 

1. 2. 3 ─  

⁸ ה ╩╙≤⌐⁸ ─ ╩

⌐ ∆╢≤≤╙⌐⁸ ─ ╩ ה ⇔√⁹ 
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1. 3 ─ ה  

 

╩ ∆╢⌐ √╡⁸ ⌂ ╩ ⇔ ⇔√⁹ ⇔√ ⌂ ╩ - 1. 

3.1⌐ ∆⁹ 

 

- 1. 3.1 ∕─  

─ ⌂ ♃כ♦ה   

  ẽ 1/10,000  ẽDM  

ה  

ẽ 27ה26  

ה ⁸♃כ♦ ⁸♃כ♦ ⁸♃כ♦

⁸♃כ♦ ─ ♃כ♦  

ẽ  

ה ◄ꜞ▪⁸ ה ⁸  

ẽ  

ה ⁸ ⁸ ⅝╞╩ ⁸  

ẽ ●☻  

ה  

ẽ ה  

ה ⁸ ─  

ẽ ─ ⁸  

ẽ ─ ⅜╦⅛╢  

ẽShape  

ẽExcel  

ẽPDF  

  

ẽ₈ ≠ↄ╡⌐ ∆╢ ₉⌐ ≠ↄ

30 11  

ה ⁸ ⁸

⁸ ⁸ ♩ꜝⱨ ™─ ◒ꜝ

☻─ ⌐╟╢ ╩ ⌡ ╦∑√ ₈

Web Ɫ◙כ♪ⱴ♇ⱪ₉ 

ẽShape  

  

ẽ ⌐╟╢ 12 23  

ה ⁸ ⁸

⁸  

ẽ ⁸ ⁸ ┘ ⁸ ⌐╟╢

4 3 29  

ה  

ẽ ⌐╟╢ 22 ♃כ♦  

ẽShape  

  
ẽ 30 11  

ה ⁸  

ẽShape  

 

ẽ ┘  

36ה ℮∟ 34  

ẽ  

5ה  

ẽShape  

ẽPDF  

 

  
ẽ ⁸♃כ♦  

ₒה ₓ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

ẽExcel  

  

ẽ ⁸  

ₒה ₓ ⁸ ⁸ ⁸  

ẽ 6 Ɽכ♁fi♩ꜞ♇ⱪ 30  

ẽ 2  

ẽExcel  
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- 1. 3.1 ∕─  

─ ⌂ ♃כ♦ה   

 

ẽ  

ẽ  

ẽ  

ẽ  

ẽ ⱦꜟ 

ẽ ↑  

ₒה ₓ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

ẽWord  

ẽPDF  

 

ₒ ₓ 

ẽ  

ẽ ה  

ẽ ה  

ẽ  

ẽ ⁸  

ẽ  

ẽ  

ẽ ☻Ⱨכ◌כ  

ẽⱫꜞⱳכ♩  

ẽ ╗ ה  

ẽAED  

ₒ ₓ 

ẽ ⁸ ⁸∕─ ⱪהꜟכ  

ₒ ₓ 

ẽ 1 2ה  

ẽ  

ₒ∕─ ₓ 

ẽ ⁸  

ẽ ⁸ ─ ─ ⅜╦⅛╢  

ẽShape  

ẽExcel  

ẽPDF  

 

 

ₒ ₓ 

ẽ ⁸  

ₒ ₓ 

ẽ 3 ה  

ₒ ₓ 

ẽ  

ẽ  

ẽ ה ♃fi◒ה ─ ≤ ꜞ♇♩ꜟ  

̮ ̯ 

ẽ◘Ᵽ▬Ᵽꜟⱨכ☼⌂≥─  

̮ ̯ 

ẽ ⁸♩▬꜠─  

ẽWord  

ẽExcel  

 
ẽ 15 ⁸

19 ─  

ẽWord  

 ẽ  ẽPDF  
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 2   
 

2. 1 ─  

 

2. 1. 1   

 

≢ ↕╣╢  

 │ ⱪ꜠כ♩─ ⌐ ⇔⁸ ≥♩כ꜠ⱪ▪◦ꜝכꜚ╩ ⇔⁸

ⱪ꜠כ♩─ ⌐│ⱨ▫ꜞⱧfi ⱪ꜠כ♩⅜ ⅛╠ ╖ ╖⁸↕╠⌐∕─ ⌐

⅛╠ ⱪ꜠כ♩⅜ ╖ ╪≢™╢ ⌂ ╩ ≈ ≢№╢⁹ ─ⱪ꜠

♩כ ╩ - 2. 1.1⌐⁸ ≢ ∆╢ ─♃▬ⱪ╩ - 2. 1.2⌐∕╣∙╣

∆⁹ 

 ⱪ꜠כ♩ │ ─ ≢№╢⅛╠⁸ ≢│⁸ ™ ⅛╠ⱴ◓♬♅ꜙכ♪ M

7 ⅛∕╣ ─ ⅜ ⇔≡™╢⁹≤ↄ⌐⁸ ♩ꜝⱨ≢│ 16 1703

⁸ 12 1923 ─╟℮⌐⁸↓↓ 300 ≢ 2 ─

M8 ─ ⅜ ⇔≡™╢⁹↓╣╠─ │⁸ ⱪ꜠כ♩─∆← ⌐ ╖ ╗ⱨ▫

ꜞⱧfi ⱪ꜠כ♩ ≢ ∆╢╙─≢⁸♃▬ⱪᵒ⌐ ↕╣╢⁹ 

 23 20113 11⌐ ⇔√ ─ ≤ √⌂ ╩

╕ⅎ⁸ 25 2013 12 ⌐ │⁸ ─ ≤⇔

≡⁸ ─M7◒ꜝ☻─ ♃▬ⱪᵓ ⁸ ─

♃▬ⱪᵑ ⁸ ♩ꜝⱨ ™─ M8◒ꜝ☻─ ♃▬ⱪ

ᵒ ⁸ ─ ≤∆╢ ♃▬ⱪᵖ ⌂≥⌐╟╢⁸ ┘

╩ ⇔⁸∕─ ╩ ⇔≡™╢⁹ 

 

 

- 2. 1.1 ─ⱪ꜠כ♩  

─ ◒ꜝ☻─ ┘ ♩ꜝⱨ ™─ M ◒ꜝ☻─ ─ ⸗♦ꜟ≤

ה ⌐ ∆╢ ⸗♦ꜟ ⁸ 25  
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- 2. 1.2 ≢ ∆╢ ─♃▬ⱪ  

₈ ₉ 12 (2004)╟╡  

 

 - 2. 1.3│⁸ ⌐⅔↑╢M6 ─ ─ ╩ ⌐ ⇔√╙─≢

№╢⁹↓╣⌐╟╢≤⁸ 16 1703 ⌐ ⇔√M8 ─

│ 12 1923─ ─╖≢⁸∕─220─ ⌐⁸ ⅛─M7 ─

⅜ ⇔≡™╢↓≤⅜╦⅛╢⁹ 

 │⁸₈ ♩ꜝⱨ ™─ ─ ⁸ 26

4 25 ₉─ ≢⁸ ♩ꜝⱨ ™⌐⅔↑╢M8 ─30 ─ ╩

0 5 ⁸ ⌐⅔↑╢M7 ─30 ─ ╩70 ≤⇔√⁹↓╣

│⁸ ♩ꜝⱨ╩ ≤∆╢ ─╟℮⌂M8 ─ │⇔┌╠ↄ

⇔⌂™ ⅜ ™ ≢⁸ ─≥↓≢╙ ⇔℮╢M7 ─ │ ⅜ ™

↓≤╩ ⇔≡™╢⁹ 

 ⅛╠ ⌐100 ↄ ⇔≡⅔╡⁸ ⁸ ─M8◒ꜝ☻─ ⅜

∆╢╕≢─ ⌐⁸M7◒ꜝ☻─ ⅜ ∆╢ ⅜ ⅎ╠╣╢⁹╕√⁸

2004⌐╟╢≤⁸M8◒ꜝ☻─ ⌐≈™≡│ ∆╢ │ ™⅜⁸

100 ⌐│ ─ ⅜ ↄ⌂∫≡™╢≤ ⅎ╠╣╢⁹ 

 

≢ ∆╢ ─  

ᵑ ⱪ꜠כ♩╕√│ⱨ▫ꜞⱧfi ⱪ꜠כ♩

─ ™  

ᵒⱨ▫ꜞⱧfi ⱪ꜠כ♩≤ ⱪ꜠כ♩─ ─  

ᵓⱨ▫ꜞⱧfi ⱪ꜠כ♩ ─  

ᵔⱨ▫ꜞⱧfi ⱪ꜠כ♩≤ ⱪ꜠כ♩─ ─  

ᵕ ⱪ꜠כ♩ ─  

ᵖⱨ▫ꜞⱧfi ⱪ꜠כ♩ ┘ ⱪ꜠כ♩≤ ⱪ꜠

─♩כ ─  
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- 2. 1.3 ≢ ⇔√ 20131  

♩ꜝⱨ ™ ⁸ 27  

 

1) (2013) ─ ┘ ─ ה

꞉כ◐fi◓◓ꜟכⱪ 25 12  



 13 

27ה26 ─  

 ≢│⁸ ₈ ⸗♦ꜟ ₉⌐╟╢ ─ 25

12 ╩ ↑≡⁸ 27ה26 ⌐⅔™≡ 5,158╩ ⌐

╩ ⇔√⁹↓─ │⁸ 30100─ ⌐ ⌐ ╩

╓∆ ⅜ ™ ╩ ≤⇔≡⁸ ╛ ⌂≥⌐≈™≡⁸

↕╣√ ⌐╟╡⁸ ─ ╛ ─ ╩ ╕ⅎ≡

╦╣√⁹ 

│⁸ ─ ┘ ⁸ ⌐⅔↑╢↓╣╕≢─ ╛

─ ╩ ╕ⅎ≡⁸ ─4 ⅜ ↕╣√⁹ ─ ╩ - 2. 1.1⌐

∆⁹╕√⁸ ─ ⸗♦ꜟ╩ - 2. 1.4⌐ ∆⁹ 

 

ᵑ M7◒ꜝ☻─  

ᵒ ⌂ ⌐ ∫√  

ᵓ ™  

ᵔ ꜞ☻◒ ≥↓≢ ∆╢⅛╦⅛╠⌂™M7 ─  

 

- 2. 1.1 ≤⇔√ ─  

 ♃▬ⱪ Mw  
30

 

 ⱪ꜠כ♩ ה 7.3  ─ ⌐ ↄ  70% 

 
ⱪ꜠כ♩  

♩ꜝⱨ ™  
7.9 

⌐ ∫√ ╩ ∆

╢  
0 2% 

 

™  

ⱪ꜠כ♩  

™  
8.2 

─ ╣ ╡

≢⁸ ╩ ∆╢  
7% 

ꜞ☻◒

ⱪ꜠כ♩  
ⱪ꜠כ♩  7.3 

─ ꜞ☻◒╩ ⅎ╢√╘─

 

70% 

ꜞ☻◒

 
 6.8 70% 

27ה26  
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- 2. 1.4 ⸗♦ꜟ 

ẽ 1)  ẽ▪☻Ɑꜞ♥▫ 2)  

27ה26  

 

ᵑ  

₈ ₉│⁸ ⅛╠ ─ⱨ▫ꜞⱧfi ⱪ꜠כ♩

≢ ∆╢ M7.3≢№╢⁹ 

⁸ ≢ ↕╣╢₈ ₉│⁸

─ ╩ ≤∆╢ ⌂ ≢⁸ │ ↕╣≡™⌂™⁹ 

≢│⁸ ⅜ ∆╢ ≢ ⅜ ∆╢↓≤⌐╟╡⁸ ⌐ ⇔

╙ ⅜ ⅝ↄ⌂╢↓≤⅜ ↕╣╢↓≤⅛╠⁸ √⌐₈

M7.3₉╩ ה ─ ≤⌂╢ ≤⇔≡ ⇔⁸ ─ ╛◦♫ꜞ

○─ ╩ ∫√⁹ 

ᵒ  

₈ ₉│⁸ ╩ ⅝ ↓⇔√ ♩ꜝⱨ ™─ M8◒

ꜝ☻ ╩™™⁸∕─ │ 180590 ≤↕╣╢⁹ ─ 1923⅛

╠ 100 ⇔≡™╢ ≢⁸ ─ │ ™≤ ⅎ╠╣╢⁹ 

√∞⇔⁸ 100 ∆╢ ⌐│ ─ ⅜ ↄ⌂╢↓≤⅜ ↕╣╢√

 

1) ⱪ꜠כ♩ ╛ ⌂≥─ ─℮∟⁸▪☻Ɑꜞ♥▫ ─ ⁹  

2) ▪☻Ɑꜞ♥▫ ≢⁸ │ ↄ ⇔≡™≡⁸№╢ ⌐ ⌐∏╣≡ ∆═∫≡ ╩

∆ ─℮∟⁸ ⌐ ═≡ ⌐∆═╡ ⅜ ⅝™ ─↓≤⁹  
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╘⁸ ≢│⁸ ─ ╩ ─℮ⅎ⁸ ⌐ ∫√ ╩

∆╢ ≤⇔≡⁸ ╛ ⁸ ⌂≥╩ ⇔√⁹ 

ᵓ ™  

23 2011─ │⁸ ⅛╠ ╕≢

─ ™╩ ≤⇔≡⅔╡⁸∕─ ⌐ ∆╢ ─

™│ ╣ ╢ ≤⌂∫√⁹ 

↓─↓≤⅛╠⁸ ⌐ ⌐⅔™≡ ⇔√₈ 1677₉─

─℮∟⁸ ≢ ↕╣⌂⅛∫√ ╩ ≤∆╢ ╩₈

™ ₉≤⇔≡⁸ ⌐╟╢ ╩ ⇔√⁹ 

⌂⅔⁸ ⅜ ╣─ ↕⌂ ≢№∫√↓≤⅛╠⁸₈

™ ₉⌐≈™≡╙ ⌐ ⅎ⁸ ─╖╩ ⇔√⁹ 

ᵔ ꜞ☻◒  

╩ ╗ ≢│⁸ 30 ⌐M7 ─ ⅜ ∆╢ │

70% ≢⁸ ⇔√ ⌐№╢≤↕╣╢⅜⁸ ∆╢ ─ │ ≢№╢⁹ 

↓─↓≤⅛╠⁸ ─ ≢⁸ⱪ꜠כ♩ ≤ ⌐⅔↑╢M7 ─

╩ ⇔⁸ ─ ─ ╣╩₈ ꜞ☻◒ ₉─ ≤⇔≡ ⇔√⁹ 

 

⅜ ⇔√₈ M7.3₉─ ┘ ─ ╩

- 2. 1.5 ┘ - 2. 1.6⌐ ∆⁹╕√⁸ ─ ╩ - 2. 1.2⌐⁸ ╩ - 2. 1.7

⌐∕╣∙╣ ∆⁹ ≢│⁸ ⌐ ™ ─ ⁸ ⁸

⁸ ⌂≥≢ 6 ≤⌂╡⁸ ⌐ 6 ─ ⅜ ⅜╢⁹ 

╕√⁸₈ ₉─ ─ ╩ - 2. 1.8⌐⁸ ─ ╩ - 2. 1.3⌐⁸

╩ - 2. 1.9⌐∕╣∙╣ ∆⁹ ─ │⁸SMGA

─ ⁸ ⁸ ⁸ ⁸ ⁸ ─ ≢

7≤⌂╡⁸ ⌐ ™ ≢│ 6 ─ ⅜ ⅜╢⁹ ≢│⁸

⅛╠─ ⌐ ∂≡ │ ↕ↄ⌂╡⁸ ─ ™⌐╟╢ ╣ ─ ⅜╟╡ ⅝

ↄ ╣╢⁹ 



 16 

 

- 2. 1.5 ─ ┘ 1)  

ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ ↕│ 2013 ⌐╟╢  Ḥ  ḤSMGA2)  

27ה26  

 

 

- 2. 1.6 ≤∆═╡  Ḥ  ḤSMGA 

27ה26  

 

1) ─ ≢ ⌐ ⅜ ∆╢ ≢№╡⁸ ∆╢ ╩ ⅜ ∆╢⁹ 

2) SMGA ─ ≢ ⌐ ™ ╩ ↕∑╢ ─↓≤╩₈

SMGA₉≤™℮⁹ │₈▪☻Ɑꜞ♥▫₉≤ ┌╣≡™√⅜⁸↓─ │ ™ ╩ ↕∑╢

≤ ∆═╡─ ⅝⌂ ─ ╩ ∆ ≢№╡⁸ ─ ⌂ ⁸ │

∏⇔╙ ⇔⌂™ ⅜№╢√╘⁸ ≤ ┌╣╢╟℮⌐⌂∫√⁹ 
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- 2. 1.2 M7.3─ Ɽꜝⱷכ♃ 1)  

      

 °N  35.59  

 °E  140.19  

  900 2010 

 MPa 10.3 ≤ ─♩ⱷfiכ⸗ ╟╡ 

 ∆═╡ m  2.5  

♩ⱷfiכ⸗  Nm  1.1E+20 2010 

  Mw 7.3♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ 

 ↕ km  28.1  

 km  32.1  

 °  290  

 ↕ km  30  

 °  80  

 ∆═╡ °  30 ∏╣ ╩╙∫√ ∏╣ 

SMGA Ɽꜝⱷ2010 62 ♃כ 

  150  

 %  16.7  

 ∆═╡ m  5.1 ∆═╡ ×2 

♩ⱷfiכ⸗  Nm  3.5E+19 Mos=ɡ DS 

 Mw 7.0 ᴅɨ ×S/Ss♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ 

 ↕ km  38. 4  

∕─╒⅛ km/s 2.9  

 FmaxHz 6  

 Nm2 4.6E+10  

 

1) Ɽꜝⱷכ♃ Ɽꜝⱷ⁸│≥♃כ ─ ⁸ ⅝↕⁸ ⅝⌂≥╩ ∆╢√╘─Ɽꜝⱷכ♃─

↓≤⁹ ─ ↕ ─ ⌐⁸ ─ ⅝↕ ↕L⁸ W ≤ ⅝ ɝ⁸

ə ┘ ≢─ ™ ™─ ⅝↕U ≤ ⅝ ∆═╡ ɠ ─6 ⅜№╢⁹ ─

─√╘⌐│⁸∕─ ⌐╙ ₁⌂Ɽꜝⱷכ♃⅜ ≢№╢⁹ 
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- 2. 1.7 ─  

27ה26  



 19 

 

- 2. 1.8 ─ ↕≤ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ↕ 

ẽ  ẽ▪☻Ɑꜞ♥▫( ה ⸗♦ꜟ) Ἒ  

27ה26  
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- 2. 1.3 ─ Ɽꜝⱷכ♃ 

      

 °N  34.7861 Sato et al.2005 

 °E  140.1360 Sato et al.2005 

 km2 9100 ↕×  

 MPa 2.8 ᴅɨ=7ɥ1.5/16×M0/S1.5 

 ∆═╡ m  3.64 D=M0/ɡ/S 

♩ⱷfiכ⸗  Nm  9.94E+20 Sato et al.2005 

 
♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗
Mw 

7.93 logM0=1.5Mw+9.1Kanamori1977 

 ↕ km  130 Kanamori1971 

 km  70 Kanamori1971 

 °  294 Sato et al.2005 

 ↕ km  3.76 Sato et al.2005 

 °  16 Sato et al.2005 

 ∆═╡ °  143 Sato et al.2005─∆═╡ ╩  

 FmaxHz 6.0 ╒⅛ 1997 

 S  km/s 3.7 1985 

 g/cm3 2.9 Ludwig et al.1970 

 Nm2 3.00E+10 Sato et al.2005 

 km/s 2.9 Sato et al.2005 

▪☻Ɑꜞ♥▫ ⸗כⱷfi♩Nm  3.99 E+20 Mos=ɡ DS 

 km2 1820 Sato et al.2005─∆═╡ ╟╡ 

 ∆═╡ m  7.32 Da=2.01DSomeville1999 

1▪☻Ɑꜞ♥▫ ⸗כⱷfi♩ Nm  2.82E+20 M0a1=M0a Sa11.5/ɈSa11.5 

 km2 1170 Sato et al.2005─∆═╡ ╟╡ 

 ∆═╡ m  8.05 Da1=M0a1/ɡ/Sa1 

 MPa 17.2 ᴅɨa1=7ɥ1.5/16×M0a1/S11.5 

2▪☻Ɑꜞ♥▫ ⸗כⱷfi♩ Nm  1.17E+20 M0a2=M0a Sa21.5/ɈSa21.5 

 km2 650 Sato et al.2005─∆═╡ ╟╡ 

 ∆═╡ m  6.00 Da2=M0a2/ɡ/Sa2 

 MPa 17.2 ᴅɨa2=7ɥ1.5/16×M0a2/S21.5 

♩ⱷfiכ⸗  Nm  5.94E+20 M0ab=M0a Sab1.5/ɈSab1.5 

 km2 7280 Sato et al.2005─∆═╡ ╟╡ 

 ∆═╡ m  2.72 Dab=M0ab/ɡ/Sab 

 MPa 17.2 ᴅɨab=7ɥ1.5/16×M0ab/Sb1.5 
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- 2. 1.9 ─  

27ה26  
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2. 1. 2  

27ה26 ⌐⅔™≡ ⅜ ⇔√₈

M7.3₉⌐╟╢ ─ ↕⅛╠⁸ ⌐⅔↑╢ │6 ⅛╠6 ⅜

↕╣╢⁹ ─ ≢ ↕╣╢ 6 │⁸ ⌐ ⇔√ 5

╟╡ 2ꜝ fi◒ ─ ╣─ ↕≢№╡⁸ ─ ≢│⁸ ≢10.8%─ ⅜

∆╢≤™℮ ≤⌂∫≡™╢⁹ ⌐╟╢ ─

╩ - 2. 1.10⌐ ∆⁹ 

╕√⁸ ∆╢ │ ™⅜⁸ 100 ⌐│ ─ ⅜ ↄ⌂∫≡

™╢≤ ⅎ╠╣╢√╘⁸ ⌐ ∫√ ╩ ∆╢ ≤⇔≡⁸₈

M7.9₉╙ ↕╣≡™╢⁹ ⌐╟╢ ─ ╩

- 2. 1.11⌐ ∆⁹ ≢│ 5 ⅛╠5 ⅜ ↕╣╢⁹ 

─↓≤╩ ╕ⅎ ≢│⁸ ⌐ ╙ ⅝⌂ ╩ ╓∆₈

M7.3₉╩ ≤⇔√⁹ 
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- 2. 1.10 ─  

27ה26  
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- 2. 1.11 ─  

27ה26  
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2. 1. 3 ─ ╦╡  

 │⁸ ⌐ ∆∕╣∙╣─ ⅜ ↕╣≡ ≢ ↕╣╢⁹ ╩ - 2. 

1.12⌐ ∆⁹ 
 

 
≢ ↕╣╢ × ×  

 
 

 ≤│⁸ ↄ─ ⌂ ⌐ ℮ ─ ה ⌐ ∆╢

≢№╡⁸ ─ ⁸ ─ ⅜╡╛ ─ ⌂≥⅜ ∆╢⁹

⌐⅔™≡≤ↄ⌐ ™ ⅜ ↕╣╢ ─ │⁸ ─ ⌐

╙ ╩ ⅎ╢⁹ 

 ≤│⁸ ↕╣√ ⅜ ╩ ⇔⁸ ה ╩ ╡ ⇔

⌂⅜╠ ⇔≈≈ ╕≢ ╢ ≢№╢⁹⌂⅔⁸ ╩ ℮ ⁸ ≤

1 ⅜№╢⅜⁸↓↓≢│ ╕≢─ ╩ ≤ ⅎ╢⁹ 

 ≤│⁸ ╟╡╙ ↄ ╠⅛™ ≢ ⅜ ∆╢ ─↓

≤╩ ∆⁹ ₈ ⱴ♇ⱪ ₉≢│⁸ ≥ꜟכꜟ─

⅛╠⁸ ⌐⅔↑╢ ─ ╩ ╘╢ ⅜ ↕╣≡™╢⁹ ≢│⁸

─ ▪☿☻ⱷfi♩ 25 3 ≢ ⇔√⁸50mⱷ♇◦ꜙ ─

╩ ⇔⁸╟╡ ⅛⌂ ╩ ⇔√ ─ ╩ ∫√⁹ 

 

- 2. 1.12 ⌐╟╢ ╣─ ╦╡ ─  

ⱴ♇ⱪ ─∆∆╘ ה 17 3 ╟╡  

 

1) ⌐№╢ ™ ≤ ╠⅛™ ─ ╩ ∆⁹ ─ │ ₁≢ ↕

╣≡™⌂™⁹ ⅎ┌⁸N 50 ⅜ ∆╢ ╩ ╛ ─ ≤⇔⁸

⁸ ≤╖⌂∆↓≤⅜№╢⁹ ₈ ⱴ♇ⱪ ₉≢│S ⅜600m/s

≤⌂╢ ╩ ≤⇔≡⅔╡⁸ ≢╙⁸ ⌐│↓─ ⅎ ⌐ ∂╢⁹ 
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2. 1. 4 ─  

 24 ⌐ ⇔√ ▪☿☻ⱷfi♩ ≢│⁸ ⅜ 61 ⌐ ⇔√

╩ ⇔≡⁸ ╩ ∆╢√╘─ 50mⱷ♇◦ꜙ ─

╩ ⇔√⁹ ─ ╣╩ ⌐ ∆⁹ 

ᵑ ⅜ 61 ⌐ ⇔√ - 2. 1.13⅛╠ⱳꜞ◗fi♦כ♃╩

∆╢⁹ 

ᵒ ⇔√ ─ⱳꜞ◗fi♦50⌐♃כmⱷ♇◦ꜙ╩ ⌡ ╦∑⁸ⱷ♇◦ꜙ⌐ ╕╣╢

⌂ ╩₈ⱷ♇◦ꜙ╩ ∆╢ ₉≤⇔≡ ∆╢⁹ 

ᵓ ₈ ⱴ♇ⱪ ₉⌐ ↕╣≡™╢ ─ ⅎ ⌐

∂≡ ╩ ∆╢1⁹ ⅛╠ ⇔√ ╩ - 2. 1.4⌐ ∆⁹

╕√⁸250mⱷ♇◦ꜙ ─ ╩ - 2. 1.14⌐⁸50mⱷ♇◦ꜙ ─

╩ - 2. 1.15⌐∕╣∙╣ ∆⁹ 

⌐⅔™≡╙⁸↓─ ╩♃כ♦ ⇔≡ ╩ ⇔√⁹ 

 

- 2. 1.13  

 

1) 2004 ה ⱷ♇◦ꜙ

ⱴ♇ⱪ─ No.759/I-67pp.213-232 
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- 2. 1.4 ─√╘─  

⅜ ⇔√   

ⱶכ꜡   ⁸ ⁸  

ⱶכ꜡     

ⱶכ꜡     

 1 ⱶכ꜡    

 2 ⱶכ꜡    

ה  ™ ⱶכ꜡   ⁸ ⁸ ⁸ ה  

ה  ה   

   

   

 ⁸ ה   

  ⁸  

ה   ⁸ ⁸ ⱶכ꜡⁸  

 ⁸ ה ה  ⁸  

ⱶכ꜡   ⁸  

ⱶכ꜡    

ⱶכ꜡   ⁸ ⁸  

ⱶכ꜡   ⁸  

   

 ⁸   
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- 2. 1.14 250mⱷ♇◦ꜙ  

 



 29 

 

- 2. 1.15 50mⱷ♇◦ꜙ  
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2. 1. 5 ─  

 ₈ ⱴ♇ⱪ ₉⌐╟∫≡ ╩ ∆╢ ⁸₈

↕30m╕≢─ S AVS30₉≤ ┌╣╢Ɽꜝⱷכ♃⅜ ™╠╣╢⁹S ≤

│⁸ ⅛╠ ╦╢ ─℮∟ ⅜ ╦╢ ↕─↓≤≢⁸ ─ ↕

╩ ∆╢ ≢№╢⁹S ⅜ ⅝™≤ ↄ⁸ ⌐ ↕™≤ ╠⅛™ ≢№╢⁹ 

 ≢│⁸AVS30╩⁸ ⌐ ∆ ה ─ 1 ⌐╟∫≡ ⇔√⁹ 
 

 ὰέὫὃὠὛσπ ὥ ὦὰέὫὉὺ ὧὰέὫὛὴ ὨὰέὫὈά (2.1.1) 
 

   AVS30 ↕30m╕≢─ S m/sec 

     Ev m  

     Sp ×1000 

     Dm ה ─ ה ⅛╠─ km  

   a, b, c,d - 2. 1.5─  

 

- 2. 1.5 ⌐ ≠ↄ (2.1.1)─  

 a b c d 

ⱶכ꜡  2.206 0.093 0.065 0 

ה  2.415 0 0 0 

 2.289 0 0 0 

 2.266 0.144 0.016 -0.113 

ה  2.317 0 0 -0.103 

 2.404 0 0 -0.139 

 2.373 0 0 -0.124 

 

ARV≤│⁸ ─ ↕ ╩1≤⇔√≤⅝⌐⁸

─ ⌐╟∫≡⁸ ⅜≥─ ⅝ↄ⌂╢⅛╩ ∆ ≢№╢⁹

₈ ⱴ♇ⱪ ₉⌐╟╣┌⁸AVS30╩ ╢↓≤≢⁸ ⌐╟╢

─ ╩ ∆╢↓≤⅜ ≢№╢2⁹ 
 

  ὰέὫὃὙὠ ρȢψσπȢφφὰέὫὃὠὛσπ  (2.1.2) 
 

 (2.1.1)≤ (2.1.2)⅛╠ ╘√250mⱷ♇◦ꜙ ─ ╩ - 2. 1.16⁸50mⱷ

♇◦ꜙ ─ ╩ - 2. 1.17⌐ ∆⁹ 

 

1) 2005 ה ⱷ♇◦ꜙⱴ♇ⱪ╩

⇔√ ─ ─ No.794/I-72pp.239-251 

2) Midorikawa, S., Matsuoka, M. and Sakugawa, K. (1994) : Site Effects on Strong-motion Records Observed during 

the 1987 Chiba-ken-toho-oki, Japan Earthquake, 9th Japan Earthquake Engineering Symposium, Vol.3, pp.85-90 
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- 2. 1.16 250mⱷ♇◦ꜙ  



 32 

 

- 2. 1.17 50mⱷ♇◦ꜙ  
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2. 1. 6 ─  

 ⇔√ ─ ⁸│⌐♃כ♦ ⌐⅔↑╢ Is⅜ 250mⱷ♇◦ꜙ

≢ ╕╣≡™√⁹↓↓≢⁸ ╩Is─♃כ♦ ≤⇔≡⁸ - 2. 1.18─ ╣≢⁸

50mⱷ♇◦ꜙ ─ ⌐⅔↑╢ Is╩ ╘√⁹ 

 

 

- 2. 1.18 M7.3╩ ⇔√50mⱷ♇◦ꜙ ─ 

─ ╣ 

 

ᵑ 250mⱷ♇◦ꜙ ─ PGVb─  

₈ ⱴ♇ⱪ ₉≢│⁸ PGVs⅛╠

Is╩ ╘╢ ≤⇔≡⁸ ה ─ 1 ⅜ ↕╣≡™╢⁹ 

  

 

1) 1996 ↕ ≤ ⇔™ ≤─ Vol.48-11

pp.31-34 
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  ὍίςȢσπςȢπρὰέὫὖὋὠί    (2.1.3) 

           Is ⌐⅔↑╢  

        PGVs cm/sec 

 

PGVs│₈ ⱴ♇ⱪ ₉ ─ ─ ⌐╟╡⁸

PGVb⌐ ─ ARV╩ ∂╢↓≤⌐╟∫≡ ╘╠

╣╢⁹ 

 

  ὖὋὠίὃὙὠὖὋὠὦ    (2.1.4) 

      PGVs cm/sec 

      ARV ─  

      PGVb cm/sec 

 

(2.1.3)≤ (2.1.4)⅛╠⁸ ⌐⅔↑╢ Is≤ ─ ARV⁸

PGVb│ ─╟℮⌐ ∆↓≤⅜≢⅝╢⁹ 

 

ὍίςȢσπςȢπρὰέὫὃὙὠὖὋὠὦ  (2.1.5) 

         Is ⌐⅔↑╢  

       ARV ─  

      PGVb cm/sec 

 

Is│⁸ ─ ⌐♃כ♦ ╕╣≡™╢↓≤⅛╠⁸ (2.1.5)╩ ™≡⁸250m

ⱷ♇◦ꜙ ─ ⌐⅔↑╢ PGVb╩ ╘╢↓≤⅜≢⅝╢⁹ 

 

ᵒ 250mⱷ♇◦ꜙ ─ ╩50mⱷ♇◦ꜙ ⌐  

⌐⅔↑╢250mⱷ♇◦ꜙ ─ PGVb╩⁸ ─

≈≢№╢IDW Inverse Distance Weighted≢ ⇔⁸50mⱷ♇◦

ꜙ⌐ ╡ ╢⁹IDW≤│⁸ ─ ↄ─♦כ♃ ╩ ─ ⌐ ≠ↄ ╖

≢ ⇔⁸ ─ ╩ ∆╢ ≢№╢⁹ 
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ä

ä

=

==
n

i

ij

n

i

iij

j

W

ZW

Z

1

1

      (2.1.6) 

        Zj j ─ 50mⱷ♇◦ꜙ─  

        Zi i ─ 250mⱷ♇◦ꜙ ─  

       Wij ╖ ≤∆╢ⱷ♇◦ꜙ ⅛╠─  

 

ᵓ 50mⱷ♇◦ꜙ ─ ─  

50mⱷ♇◦ꜙ ─ PGVb⌐⁸50mⱷ♇◦ꜙ ─

ARV╩ ∂⁸ PGVs╩ ╘╢⁹ 

 

ᵔ 50mⱷ♇◦ꜙ ─ ⌐⅔↑╢ ─  

ᵓ─ ╩ (2.1.3)⌐ ⇔⁸50mⱷ♇◦ꜙ ─ ⌐⅔↑╢ Is

╩ ╢⁹ 

 

Is│⁸ - 2. 1.6─ ⅛╠ ⌐ ⅝ ⅎ╢↓≤⅜≢⅝╢⁹ 

27ה26 ⌐⅔™≡ ⅜ ⇔√₈

M7.3₉⌐╟╢250mⱷ♇◦ꜙ ─ ≤ ╩⁸ - 2. 1.19

┘ - 2. 1.20⌐∕╣∙╣ ∆⁹╕√⁸ ─ ≢№╢50mⱷ♇◦ꜙ ─

≤ ╩⁸ - 2. 1.21 ┘ - 2. 1.22⌐∕╣∙╣ ∆⁹ 

M7.3⌐╟╢ ⌐⅔↑╢ ─ ↕│⁸ 6

⅛╠6 ≢№╢⁹ ⅛╠ ⅜ ™√╘⁸ ─ 6ה5 ⌂≥╩

ↄ╒╓ ≡─ ≢ 6 ─ ™ ╣⌐ ╦╣╢⁹ 

 

- 2. 1.6 ≤ ≤─  

  Is─  

7 6.5  

6  6.0 6.5  

6  5.5 6.0  

5  5.0 5.5  
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27ה26 1.19 .2 - ⌐ ⅜ ⇔√ M7.3 

⌐╟╢ 250mⱷ♇◦ꜙ  



 37 

 

27ה26 1.20 .2 - ⌐ ⅜ ⇔√ M7.3 

⌐╟╢ 250mⱷ♇◦ꜙ  
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- 2. 1.21 M7.3⌐╟╢  

50mⱷ♇◦ꜙ  



 39 

 

- 2. 1.22 M7.3⌐╟╢  

50mⱷ♇◦ꜙ  
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2. 2 ─  

 

2. 2. 1   

 ≤│⁸ - 2. 2.1⌐ ∆╟℮⌐⁸ ⌐ ╗ ─ ™ ⅜

─╟℮⌂ ╡ ⇔ ╩ ↑╢≤⁸ ⅜ ⇔≡ ─∆⅝ ⌐ ∆╢

─ ⅜ ⇔⁸ ─ ⅜ ╣≡ ⌐ ™√ ≤⌂╡⁸

⅜ ⌐⌂╢ ╩™℮⁹ ⅜ ∂╢≤⁸ ⇔√ ⌐╟∫≡ ╛ ⅜

⅝ ⅜∫√╡ ה ⁸ ╩ ⅎ╢ ⅜ ╦╣≡ ─ ⅝™ ╛

⅜ ⇔√╡⁸ ─ ↕™ ╛ⱴfiⱱכꜟ⌂≥⅜ ≢ ⅝ ⅜∫√╡∆

╢↓≤⅜№╢⁹ 

 62 1987 │⁸ ─ ↕ 58km╩ ≤∆╢

M6.7─ ≢№∫√⁹ ⅜╛╛ ⅛∫√↓≤⅛╠ ─ ≢╙

5╩ ∆╢ ≢№∫√⅜⁸ ─ ↄ≢ ⅜ ⇔√⁹ 

7 1995 ≢│⁸ⱳכ♩▪▬ꜝfi♪╛ ▪▬ꜝfi♪─╟

℮⌂ ⁸ ─ ⌂≥≢ ⌐╟╢ ⅜ ⇔⁸ ⅜ ⌐

5m ╙ ה ∆╢⌂≥⇔≡ ⌐ ⌂ ╩╙√╠⇔√⁹ 

12 2000 ≢╙ ╛ ≢ ⅜ ⇔⁸

⌂≥⅜ ╩ ↑√⁹ ≢№∫√─│⁸ ⌐ ↕╣√ ─ ⅜⁸

─ ⌐╟╡ ╩ ↓⇔⁸ ⅝ↄ ⇔√√╘⌐ №⅜☻כ◔√∫⌂≥

∫√↓≤≢№╢⁹ 

23 2011 ≢│⁸ ╛ ─ ⌂≥⁸ ⌐

↕╣√ ⇔™ ╛ ≢ ⅜ ⇔√⁹ ⌐⅔™≡

╙⁸ ⅜ ⅜╢ 14╟╡ ─ ╩ ⌐ ⅜ ⇔⁸ ⅜ ™

√╡⁸ ה ⅜ ⇔√╡∆╢ ╩ ↑√⁹ 

 ≢│⁸ 27ה26 ≢ ↕╣√ 1

⌐╟╢ ╩ ⇔≡ ─ ╩ ∫√⁹ 

 

- 2. 2.1 ─  

 

1) 2012  24 3  
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2. 2. 2  

  

⌐ ∆╢ FL ה PL  

 (2012)⌐╟╢ FL ≢│⁸N ╩ ⇔√ ↕↔≤⌐ ⌐ ∆╢

FL ╩ ⇔⁸FL 1.0─≤⅝ ∆╢≤╖⌂∆⁹ ─ ╣╩ ⌐ ∆⁹ 

 

ᵑ ─ ⌐ ∆╢ ↕≤⇔≡⁸ ∑╪ R ╩ ∆╢⁹ ∑╪

│⁸N ╩ ⇔√ ─ ⁸N ⁸ ↕⅛╠ ╘╠╣╢⁹ 

ᵒ ╩ ↕∑╢ ─ ↕≤⇔≡⁸ ─ ɖ ⅛╠ ∑╪

L ╩ ∆╢⁹ 

ᵓ ⌐ ∆╢ FL╩ (2.2.1)╟╡ ⇔FL 1.0─≤⅝ ∆╢≤╖⌂∆⁹ 
 

LRFL =       (2.2.1) 
 

ᵔ ─ ╩ ⸗♦ꜟ↔≤─ ⌐ ∆╢√╘⁸ (2.2.2)⅛╠ ╩

⇔⁸ - 2. 2.1╩╙≤⌐ ╩ ⇔√ FL 1.0─≤⅝│FL 1.0⁹ 

( )( )ñ -³-=
20

0
5.0101 dzzFP LL ⁷     (2.2.2) 

   z  ⅛╠─ ↕ m  

 

- 2. 2.1 ─  

  

 15  PL 

  5  PL ֔  15 

  0  PL ֔   5 

       PL   0 

 ⅜ ™ 

 ⅜╛╛ ™ 

 │ ™ 

 │ ╘≡ ™ 

 

∑╪  

 ∑╪ L│⁸ ɖ╩ ™≡ (2.2.3)─╟℮⌐ ↕╣╢⁹ 

d

v

v

g
L g

s

sa
³ö
ö
÷

õ
æ
æ
ç

å
³öö
÷

õ
ææ
ç

å
=

'
     (2.2.3) 

ɖ  Gal 

 980Gal 

ɨv  kgfcm2  

ɨôv  kgfcm2  

ɘd  1.00.015 ⅛╠─ ↕ m  
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∑╪  

 ⅜ ∆╢ ∑╪ R│⁸ (2.2.4)─ ╟╡ ╘╢⁹ 

 

LW RCR ³=       (2.2.4) 

   CW  ⌐╟╢  

RL  ─ ╡ ⇔  

 

 ⌐╟╢ CW│ ─╟℮⌐ ╘╠╣≡™╢⁹ 

♃▬ⱪз ⱪ꜠כ♩ ─  

0.1=WC       (2.2.5) 

♃▬ⱪи ─  

  

î
í

î
ì

ë

<

¢<+

¢

=

⁷⁷⁷⁷⁷⁷

⁷⁷

⁷⁷⁷⁷⁷⁷

L

LL

L

W

R

RR

R

C

0.40.2

0.40.167.03.3

0.10.1

   (2.2.6) 

RL│⁸ (2.2.7)⌐╟╡ ∆╢⁹ 

  

( )

( ) ( )
î
î

í

î
î

ì

ë

²-³³+

<

=

- ⁷⁷⁷

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷

1414106.1
7.1

0882.0

14
7.1

0882.0

5.46

aa

a

a
a

L

NN
N

N
N

R  (2.2.7) 

Na  ─ ╩ ⇔√ N  

 

─ ╩ ⇔√ N Na │⁸ ─╟℮⌐ ╘╢⁹ 

─  

211 cNcNa +³=                 (2.2.8) 

   ( )7.0'7.11 +³= vNN s            (2.2.9) 

( )
( ) ( )

( )î
í

î
ì

ë

¢-

<¢+

<¢

=

FCFC

FCFC

FC

c

%60120

%60%105040

10%%00.1

1

⁷⁷⁷⁷

⁷⁷⁷

⁷⁷⁷⁷⁷⁷⁷

 (2.2.10) 

   
( )

( ) ( )í
ì
ë

¢-

<¢
=

FCFC

FC
c

%101810

%10%00
2

⁷⁷⁷

⁷⁷⁷⁷⁷⁷⁷⁷
     (2.2.11) 

 

  N1  1kgf/cm2 ⌐ ⇔√N  

  c1, c2  ⌐╟╢N ─  

  FC  % 75ɡm ─ ─   
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─  

  1
50

10
2

log36.01 N
D

Na ³
ý
ü
û

í
ì
ë

ö
÷

õ
æ
ç

å
³-=     (2.2.12) 

D50  mm  

 

2. 2. 3  

 23 2011 ⌐⅔™≡⁸ ≢│⁸ ⌐ ─

╛ ™≢ ⌐╟╢ ⅝⌂ ⅜ ∂√⁹ ─ ⌐≈™≡ ₁⌂

⅜ ↕╣⁸ ∂ ≢╙⁸ ─ ™⌐╟∫≡∕─ ─ │ ⅝ↄ ⌂╢

↓≤⅜ ⇔√⁹ 

27ה26 ≢│⁸╟╡ ⌂ ╩ ℮√╘⁸

⌐⅔↑╢250mⱷ♇◦ꜙ ─ ⌐ ⅎ≡⁸Ⱳכꜞfi◓♦כ♃⅜ ⌂

─ ⌐≈™≡│50mⱷ♇◦ꜙ ≢ ⇔√⁹ 

27ה26 ⌐⅔↑╢⁸ ⌐╟╢

250mⱷ♇◦ꜙ ╩ - 2. 2.2⌐⁸ ╩ ⌐⇔√

50mⱷ♇◦ꜙ ╩ - 2. 2.3⌐∕╣∙╣ ∆⁹ 

│⁸ 14╟╡ ─ ⌂≥ ─ ⅜ ⌐ ↄ⁸╟

╡ ⌂ ─ ╩ ℮√╘⌐⁸ ⌐╟╢ 50mⱷ♇◦ꜙ ─

╩ ∆╢↓≤≤⇔√⁹ ⌐⅔↑╢⁸ ⌐╟╢

─ │ ⌐ ∆≤⅔╡≢№╢⁹ 

 

ᵑ ─ ⌐≈™≡│⁸ ⌐╟╢ 50mⱷ♇◦

ꜙ ╩ ∆╢⁹ 

ᵒ ∕╣ ─ ⌐≈™≡│⁸ ⌐╟╢ 250mⱷ♇◦ꜙ

≤ 50mⱷ♇◦ꜙ ╩ ⌡ ╦∑⁸ ─ ⌐

∆╢ ⱷ♇◦ꜙ 50m∞↑╩ ⌐⁸ ─

250mⱷ♇◦ꜙ ╩ ∆╢⁹ 

ᵓ ─ ⌐ ∆╢ ⱷ♇◦ꜙ 50m⅜⁸ ⌐╟╢

250mⱷ♇◦ꜙ ≤ ⌂╠⌂™≤⅝│⁸ ╙ ⌐ ∆╢

ⱷ♇◦ꜙ╩⁸ ⱷ♇◦ꜙ≤ ⌂╢╙─≤╖⌂⇔≡ ∆╢⁹ 

 

↓─≤⅝⁸ ─ │⁸ ⁸ ה ⁸ ⁸

ה ⁸ ⁸ ≤⇔√⁹ 
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- 2. 2.2 250mⱷ♇◦ꜙ ⁸  

 



 45 

 

- 2. 2.3 50mⱷ♇◦ꜙ ⁸  
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2. 2. 4  

27ה26  ─ ╩ ⇔√

─ ╩ - 2. 2.4⌐ ∆⁹ ─ ⅜№╢ ─℮∟⁸ 14

─ ≢│⁸ ⅜ ≢№╢₈ ™₉≤ ↕╣√

⅜ ↄ ⇔≡™╢⁹ │ ─ ™ ⅛╠⌂╡⁸ ⌐╟╢ ╣≢

⅜ ↓╡╛∆™↓≤⅛╠⁸ ⌐╙ ⌐╟╢ ⅜

ↄ ⇔√⁹ 
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- 2. 2.4 M7.3⌐╟╢  

50mⱷ♇◦ꜙ  
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2. 3 ─  

 

2. 3. 1    

⌐│⁸ - 2. 3.1⌐ ∆╟℮⌐⁸ ⁸ ∆═╡⁸⅜↑ ╣ ─

⅜№╢⁹ ≢│ ─ ╩ ∫≡⅔╡⁸ ─ │

₈∟┌ ⱴ♇ⱪ₉⅛╠ ≢№╢⁹ 

⌐│ ≤⇔≡⁸ ─╖⅜37 №╢⁹∕─ │⁸

з⅜31 ⁸ и⅜5 ⁸

й⅜1 ≢№╢⁹ 

27ה26 ≢│⁸ 31 ─

з╩ ⌐ ─ ╩ ∫√⁹∕─ ╩ - 2. 3.1⌐⁸ ╩ - 2. 3.2

⌐∕╣∙╣ ∆⁹ 

 

- 2. 3.1 ─  

     

 

╛ ─ ה ה ⌂≥⅜⁸ ─ ╛ ─ ⌐╟╢ ≤ ⌐⌂

∫≡⁸╙─∆↔™ ™≢ ╣≡ↄ╢ ⅜ ≢№╢⁹ ╣─ ↕│20

40km/h─╙─⅜ ↄ⁸ ⅝⌂ ╩ ⅛∆╒≥ ™ ╩╙≈↓≤╙№╢ 

з 5 ⌂™⇔ 1  

и 1 5  

й │⌂™⅜⁸  

 ─  

∆═╡ 

│⁸ ╛ ↕─ ℮ ╛ ⅜ ⌐⌂╡⁸∕╣⅜™ↄ≈╙ ╖ ⌂∫

≡ ↕╣≡™╢⁹ ╛⅛⌂ ─ ≢⁸ ⌂≥⅜⇔╖↓╪≢ ─

╟℮⌐ ╡╛∆™ ─ ⌐ ≤⇔≡√╕╡⁸∕↓⅛╠ ─ ⅜

⅝ ∆─⅜ ∆═╡≢№╢⁹ ∆═╡─ ה ─ ⅜№╡⁸ ה

ה ה ⌐ ─ ∂╢ ╣─№╢ ╩⁸ ∆═╡

≤⇔≡™╢⁹ 

 

30 ─ │ ≢ ╣╢ ╣⅜№╡⁸ ─ ↕⅜ ™╒≥

╣√≤⅝─ ⅜ ⅝ↄ⌂╢⁹≤ↄ⌐ ╡ ⇔⁸ ⅝ ⁸ ⁸╦⅝

⅜№╢ │ ≢№╢⁹ 

з 5 ⌂™⇔ 1  

и 1 5  

й │⌂™⅜⁸  
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- 2. 3.1 з 31 ─  
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- 2. 3.2 з─  

    

1 -0086 1  ⌂⇔ 1,499  

2 -0087 2  ⌂⇔ 10,232  

3 -0088  ╡ 4,134  

4 -0089 4  ⌂⇔ 3,366  

5 -0090 5  ⌂⇔ 2,428  

6 -0091  ⌂⇔ 16,846  

7 -0092 1  ⌂⇔ 15,546  

8 -0093  ╡ 9,207  

9 -0094 1  ⌂⇔ 11,920  

10 -0095 2  ⌂⇔ 11,624  

11 -0096 3  ⌂⇔ 4,166  

12 -0097 4  ⌂⇔ 7,306  

13 -0098 5  ⌂⇔ 1,722  

14 -0099 6  ⌂⇔ 2,781  

15 -0100 7  ⌂⇔ 8,871  

16 -0101 8  ⌂⇔ 4,890  

17 -0102  ⌂⇔ 6,085  

18 -0103 2  ⌂⇔ 3,363  

19 -0104  ⌂⇔ 6,308  

20 -0105  ╡ 1,103  

21 -0106 1  ⌂⇔ 2,704  

22 -0107 2  ⌂⇔ 4,253  

23 -0108 3  ⌂⇔ 4,264  

24 -0109  ╡ 7,787  

25 -0110 2  ⌂⇔ 22,656  

26 -0111 3  ⌂⇔ 4,337  

27 -0112 1  ⌂⇔ 1,872  

28 -0113 6  ⌂⇔ 2,210  

29 -0114 7  ╡ 2,531  

30 -1264 4  ⌂⇔ 2,812  

31 -2062 2  ⌂⇔ 7,331  

                               β │⁸ ╩ ⇔≡™╢⁹ 
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2. 3. 2  

≢│⁸ з╩ ⌐⁸ 27ה26

─ ╩ ™≡ ─ ╩ ∫√⁹ ≢│⁸╕∏⁸

◌ꜟ♥╩╙≤⌐⁸ - 2. 3.3⌐ ∆ ⌐╟∫≡⁸ ─

╩ ⇔√⁹ ⌐⁸∕─ ⌐ - 2. 3.4⌐ ∆ ─ ↕╩ ⇔⁸

─ ╩ ∫√⁹√∞⇔⁸ ─ ⌐╟╢ ─

⌐ ∆╢ ⌐ ≠ↄ ⅜ ╖─ │⁸ ∆╢ ⅜ ™≤╖

⌂⇔⁸ ꜝfi◒╩C≤⇔√⁹ 

⌂⅔⁸ ─ ↕│⁸ ≢ ⇔√ ⌐╟╢50mⱷ♇◦ꜙ

─ ╩ ⇔√⁹ 

 

 

- 2. 3.3 ─ ─  

 
 

 
 

♃כ♦   

ᵑ H m 

 

 

 

─ ↕ 

 

 

 

         50֔H   10 

         30֔H 50 8 

         10֔H 30 7 

           H 10 3 

ᵒ ɖ  

 

 

 

 

 

        59°֔ɖ 7 

        45°֔ɖ 59° 4 

           ɖ 45° 1 

ᵓ○כⱣכⱢfi◓ 

 

─  

 

 Ɫfi◓№╡ 4כⱣכ○

 Ɫfi◓⌂⇔ 0כⱣכ○

ᵔ ─  

 

 

 

 

 

─  

 

 

 

 

 

⅜ ⁸ ⇔≡⅔╡ ⁸ ⅜ ∆╢ 10 

⁸ ⅜ ⇔√ ≢№╢ 6 

∂╡ ⁸  5 

 1 

⁸ ⅜ ⇔≡™⌂™ ≢№╢ 0 

ᵕ ─ ↕ 

 

─ ↕ 

 

0.5m  3 

0.5m  0 

ᵖ  

 

 

 

 2 

 0 

ᵗ ה  

 

 

 

 

 

⇔™ ⅜№╢ 5 

™ ⅜№╢ 3 

│ ╘╠╣⌂™ 0 

β ₈ ⌐╟╢ ─ 183 ₉ ◌ꜟ♥╩ ™√
ה62 ⌐ ≠⅝⁸ ─ ⌐♃כ♦ ╦∑≡  
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- 2. 3.4 ⌐╟╢ ꜝfi◒ 

   

─  

─ ⅛╠ ⇔√  

13  1423  24  

6  A A A 

6  B A A 

5  C B A 

5  C C B 

β 1987 ◌ꜟ♥╩ ™√

  

ꜝfi◒A, B, C─  

fi◒Aꜝה ⅜ ™ 

fi◒Bꜝה ⅜№╢ 

fi◒Cꜝה ⅜ ™ 

β ⅜ ─ │⁸ ꜝfi◒C≤∆╢⁹ 

 

⌐╟╢ ─ ╩ - 2. 3.2⌐⁸

╩ - 2. 3.5⌐∕╣∙╣ ∆⁹ 

⌐╟╢ │⁸ ─31 ─℮∟⁸26

⅜₈ ⅜ ™ A₉⁸ ⅜ ⇔√5 ⅜₈ ⅜ ™ C₉≤ ↕

╣√⁹ 
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- 2. 3.2 M7.3⌐╟╢   



 54 

- 2. 3.5 ─  

 
 

 
  

 

 ꜝfi◒ 

1 -0086 1  ⌂⇔ 1 6  A 

2 -0087 2  ⌂⇔ 1 6  A 

3 -0088  ╡ 1 6  C 

4 -0089 4  ⌂⇔ 1 6  A 

5 -0090 5  ⌂⇔ 1 6  A 

6 -0091  ⌂⇔ 2 6  A 

7 -0092 1  ⌂⇔ 2 6  A 

8 -0093  ╡ 1 6  C 

9 -0094 1  ⌂⇔ 1 6  A 

10 -0095 2  ⌂⇔ 1 6  A 

11 -0096 3  ⌂⇔ 1 6  A 

12 -0097 4  ⌂⇔ 1 6  A 

13 -0098 5  ⌂⇔ 1 6  A 

14 -0099 6  ⌂⇔ 2 6  A 

15 -0100 7  ⌂⇔ 2 6  A 

16 -0101 8  ⌂⇔ 1 6  A 

17 -0102  ⌂⇔ 1 6  A 

18 -0103 2  ⌂⇔ 2 6  A 

19 -0104  ⌂⇔ 1 6  A 

20 -0105  ╡ 1 6  C 

21 -0106 1  ⌂⇔ 1 6  A 

22 -0107 2  ⌂⇔ 1 6  A 

23 -0108 3  ⌂⇔ 1 6  A 

24 -0109  ╡ 1 6  C 

25 -0110 2  ⌂⇔ 1 6  A 

26 -0111 3  ⌂⇔ 1 6  A 

27 -0112 1  ⌂⇔ 1 6  A 

28 -0113 6  ⌂⇔ 1 6  A 

29 -0114 7  ╡ 1 6  C 

30 -1264 4  ⌂⇔ 2 6  A 

31 -2062 2  ⌂⇔ 1 6  A 

ꜝfi◒A, B, C─  

fi◒Aꜝה ⅜ ™ 

fi◒Bꜝה ⅜№╢ 

fi◒Cꜝה ⅜ ™ 

β ⅜ ─ │⁸ ꜝfi◒C≤∆╢⁹ 

   ─  

1ה 24  

2ה 1423  

β ─ ─ ⅛╠ ⇔√ ⁹ ⅜ ™╒≥

⅜ ™↓≤╩ ∆╢⁹ 
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2. 4 ─  

 

2. 4. 1   

 7 1995 ≢│⁸6,434─ ⅜ ⇔√ 18

5 19 ⁸ ═ ⁹∕─℮∟⁸ ⌐╟╢ ⌂ ─8 ⅜⁸

─ ⌐ ℮ ה ≢№∫√⁹≤ↄ⌐ ™ ≢ ↕╣√ ≢

─ ⅜ ⅛∫√⁹ ⌐╟╢ ─ ─ ╩ - 2. 4.1⌐ ∆⁹ 

 

- 2. 4.1 ⌐╟╢ ─ ≤∕─ 7  

 

 ≢│⁸ ⅜ ⇔√₈ ⌐╟╢ ─ 4 5

25 ₉≢ ↕╣√ ╩ ™≡⁸₈ ╣₉≤₈ ₉⌐╟╢

╩ ∫√⁹↓─ │⁸₈ ₉≤₈ ₉≤⌐ ↕╣√ ⌐ ⇔⁸₈ ₉

┘₈ ₉⌐╟╢ ╩ ∆╢⁹ 

√∞⇔⁸ ─ ╛⁸ ╩ ∆╢√╘⌐│⁸₈ ₉⌐╟╢

⅜ ≤⌂╢⁹∕↓≢⁸₈ ₉⌐╟╢ ⌐≈™≡│⁸ 27ה26

≢ ↕╣√ ╩ ™≡ ⇔√⁹₈ ₉⁸₈ ₉⁸₈ ₉

─ ─ ╩ - 2. 4.1⌐ ∆⁹ 

 ⌂⅔⁸₈ ╣₉≤₈ ₉⌐╟╢ ─ ╩ ↑╢√╘⌐⁸ ─ ╩

↑√⁹ 

ᵑ ⌐╟╢ │⁸ ⅜ ∆╢ ⅜№╢ ⌐ ∆╢

⌐ ⇔⁸ - 2. 4.2 ╩ ⇔≡ ≤⌂╢ ╩ ⇔⁸

╩ ∫√⁹ 

ᵒ ╣⌐╟╢ │⁸ ᵑ╩ ™√ ╩ ⌐ ╩ ∫√⁹ 
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ה 4.1 .2 - ה ─  

 ─▬ⱷ1☺כ  

 
 

─ ╕√│ ⅜ ⇔⁸

⅜ ∆╢⁹ 

ₒ╡ ─ ₓ 

─ │⌂™⁹ ─ ⁹ 

 

 
 

ה ה ⅜ ↕╣⁸

⅜ ∆╢⁹ 

ₒ╡ ─ ₓ 

⅜ ─ ─50  

 

 
 

ה ה ─ ⅜ ↕╣≡╙⁸

│ ⇔≡™⌂™⁹ 

ₒ╡ ─ ₓ 

⅜ ─ ─2050 

 

 

- 2. 4.2 ─  

 
 

PL ⌐╟╢ 

 

ה  5 

PL=0Ν0.0 

0<PL֔ 5Ν0.2 

5<PL֔ 15Ν0.6 

15<PLΝ1.0 

 5 

 3 

ה  2 

 20 

 15 

 

 

 

 

1) 1999 ─√╘─ ≤ Ɽ♃כfi

No.524pp.65-72 
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2. 4. 2  

 

  

 │ ⌂ ≢№╢⁹ ⅜ ∆╢≤↓╤⌐ ╛ ⅜

∆╢↓≤⅛╠⁸ │ ╩ ∆╢ ⌂ ≤™ⅎ╢⁹ ⌂

≢│⁸ ╣⌐╟╢ ─ ↄ│ ⌐╟╢╙─≢№╢⁹ 

 ≢│⁸╟╡ ⌂ ╩ ∆╢√╘⁸ ⌐ ∆╢ ╩

─ ⱳꜞ◗fi♦כ♃⌐ ╡ ↑⇔√⁹ ⇔⁸ ─ ⅜

30 ≤ ™√╘⁸╕∏⁸ ─ ⅜≢⅝╢ ╡ ≢⅝╢╟℮⌐⁸

╩ ⇔≡ ⱳꜞ◗fi♦כ♃─ ╩ ⇔⁸ ⌐ ─ ╡ ↑

╩ ∫√⁹╕√⁸ ─ ≤⇔≡⁸ ─ ה ─

╙♃כ♦ ⇔√⁹ 

⌐ ∆╢ ≤⇔≡│⁸ ♃כ♦ 4 1 1 ┘

♃כ♦ 4 4 ⁸ ⁸♃כ♦ ╩♃כ♦ ™⁸

≢ ה ⌐ ⇔√⁹ ♃כ♦ ─ ╣╩ - 2. 4.2

⌐ ∆⁹ 

 

 

- 2. 4.2 ⱳꜞ◗fi ─ ♃כ♦ ─ ╣ 

 

⌂ ─ ╣╩ ⌐ ∆⁹ 

ᵑ 30 ─ ⱳꜞ◗fi♦כ♃⌐

╩ ⇔≡ ╩ ╕ⅎ√ ⱳꜞ◗fi♦כ♃╩ ∆╢⁹ 

 

ᵒ ♦כ♃ 4 1 ⅛╠⁸ ⅜ 20m2 ♪כ◖꜠─

│ ∆╢⁹╕√⁸ │1 ─ ≤⇔≡ ≢⅝╢╟℮⌐ ∆╢⁹ 
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ᵓ ᵒ≢ ⇔√ ♃כ♦ ┘ ⁸♃כ♦ ⁸♃כ♦

⁸╩♃כ♦ - 2. 4.3⌐ ∆ ה ⌐ ⇔⁸ ↔≤─

╩ ⌐ ∆╢⁹⌂⅔⁸↓─ │⁸ ⅜ 4 5 25⌐ ⇔

√ ⌐╟╢ ─ ⌐ ≠™√╙─≢№╢⁹ 

 

- 2. 4.3 ─ ה  

  

 1962 

 19631971 

 19721980 

 1981 1990  

 1991 2000  

 2001  

 1971  

 19721980 

 1981  

 

ᵔ ⌐ ⇔√ ה ─ ─⁸ᵑ╩♃כ♦ ⱳꜞ◗fi♦כ♃

⌐ ╡ ↑╢⁹╕√⁸ ╙⌐♃כ♦ ╩♃כ♦ ∆╢⁹ 
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─  

 ─ ─ ╩ - 2. 4.3⌐⁸ ─ ╩ - 2. 4.4⌐⁸

─ ╩ - 2. 4.5⌐∕╣∙╣ ∆⁹╕√⁸ ╩ - 2. 4.4⌐ ∆⁹ 

│37,195≢⁸∕─ │⁸ ⅜27,435⁸ ⅜9,760≢

№╢⁹ ⌐ ∆╢ │⁸ ⅜ ─ 74%⁸ ⅜ 26%≢№╢⁹

⅜ ↄ ∆╢─│⁸ 5 ⁸ 8 ⁸ 1 ≢№╢⁹ 

 ╕√⁸ ⅜ ↕╣√ 1981 56 ╟╡╙ ⅜ ™≤⁸

↕╣√ ╟╡╙ ⅜ ╡⁸ ⌐ ⅜ ⇔╛∆™⁹≤ↄ⌐⁸

─ ⁸∕─ │ ≤ ™⁹↓↓≢│⁸1980 55 ─

─ ≤⁸ ─ ╩ ⇔√⁹1980 55 ─ ─

⌐ ∆╢ ╩ - 2. 4.6⌐⁸1980 55 ─ ─

⌐ ∆╢ ╩ - 2. 4.7⌐⁸ ─1980 55 ─ ╩

- 2. 4.5⌐∕╣∙╣ ∆⁹ 

1980 55 ─ │ 7,520≢ ─ 20.2%⁸1980 55

─ │1,712≢ ─4.6%≤⌂╡⁸ ─25% ⅜1980

55 ⌐ ≡╠╣√╙─≢№╢⁹ ╙ ⌐ ™≤↕╣╢1980 55

─ ⅜ ↄ ∆╢─│⁸ 5 ⁸ 8 ⁸ 1 ≢№

╢⁹⌂⅔⁸ 1 │⁸ ≡─ ⅜ ≢⁸1980 55 ⌐ ≡╠

╣√╙─≢№╢⁹ 
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- 2. 4.3 ≤ ╩№╦∑√ ─  
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- 2. 4.4 ─  
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- 2. 4.5 ─  
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- 2. 4.4 ─ ∕─  

 

240 10 4% 230 96%

72 2 3% 70 97%

121 0 0% 121 100%

31 0 0% 31 100%

39 0 0% 39 100%

60 6 10% 54 90%

287 228 79% 59 21%

318 257 81% 61 19%

9 1 11% 8 89%

65 54 83% 11 17%

98 69 70% 29 30%

811 495 61% 316 39%

518 373 72% 145 28%

448 345 77% 103 23%

467 350 75% 117 25%

32 0 0% 32 100%

309 231 75% 78 25%

309 251 81% 58 19%

28 0 0% 28 100%

323 265 82% 58 18%

253 211 83% 42 17%

62 16 26% 46 74%

98 30 31% 68 69%

66 35 53% 31 47%

539 408 76% 131 24%

643 469 73% 174 27%

582 468 80% 114 20%

375 307 82% 68 18%

184 130 71% 54 29%

292 243 83% 49 17%

463 385 83% 78 17%

945 757 80% 188 20%

585 469 80% 116 20%

31 1 3% 30 97%

76 0 0% 76 100%

4 0 0% 4 100%

293 238 81% 55 19%

243 207 85% 36 15%

427 315 74% 112 26%

41 1 2% 40 98%

52 0 0% 52 100%

375 284 76% 91 24%

419 296 71% 123 29%

661 552 84% 109 16%

308 142 46% 166 54%

281 150 53% 131 47%

444 218 49% 226 51%

204 74 36% 130 64%

502 326 65% 176 35%

465 351 75% 114 25%

582 397 68% 185 32%
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-2.4.4 ─ ∕─  

 

 

 

  

974 787 81% 187 19%

689 570 83% 119 17%

422 346 82% 76 18%

220 161 73% 59 27%

492 391 79% 101 21%

722 608 84% 114 16%

820 688 84% 132 16%

869 575 66% 294 34%

251 4 2% 247 98%

1,098 888 81% 210 19%

573 483 84% 90 16%

437 296 68% 141 32%

756 628 83% 128 17%

681 557 82% 124 18%

705 620 88% 85 12%

630 485 77% 145 23%

399 342 86% 57 14%

511 418 82% 93 18%

490 349 71% 141 29%

309 237 77% 72 23%

575 381 66% 194 34%

599 447 75% 152 25%

341 264 77% 77 23%

207 170 82% 37 18%

550 457 83% 93 17%

314 234 75% 80 25%

680 503 74% 177 26%

888 762 86% 126 14%

207 149 72% 58 28%

293 247 84% 46 16%

200 157 79% 43 22%

388 274 71% 114 29%

62 40 65% 22 35%

287 252 88% 35 12%

601 391 65% 210 35%

835 658 79% 177 21%

644 493 77% 151 23%

293 143 49% 150 51%

1,532 1,216 79% 316 21%

384 270 70% 114 30%

148 51 34% 97 66%

32 19 59% 13 41%

7 7 100% 0 0%

37,195 27,435 74% 9,760 26%
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- 2. 4.6 1980 55 ─  
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- 2. 4.7 1980 55 ─  
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- 2. 4.5 ─1980 55 ─ ∕─  

 

240 0 0.0% 12 5.0%

72 0 0.0% 0 0.0%

121 0 0.0% 1 0.8%

31 0 0.0% 31 100.0%

39 0 0.0% 38 97.4%

60 0 0.0% 40 66.7%

287 7 2.4% 0 0.0%

318 0 0.0% 4 1.3%

9 0 0.0% 5 55.6%

65 4 6.2% 6 9.2%

98 17 17.3% 2 2.0%

811 188 23.2% 58 7.2%

518 104 20.1% 17 3.3%

448 158 35.3% 25 5.6%

467 127 27.2% 16 3.4%

32 0 0.0% 0 0.0%

309 0 0.0% 0 0.0%

309 4 1.3% 0 0.0%

28 0 0.0% 0 0.0%

323 6 1.9% 3 0.9%

253 8 3.2% 0 0.0%

62 0 0.0% 0 0.0%

98 0 0.0% 0 0.0%

66 0 0.0% 0 0.0%

539 133 24.7% 12 2.2%

643 129 20.1% 20 3.1%

582 189 32.5% 23 4.0%

375 58 15.5% 6 1.6%

184 23 12.5% 4 2.2%

292 57 19.5% 8 2.7%

463 42 9.1% 2 0.4%

945 166 17.6% 19 2.0%

585 91 15.6% 11 1.9%

31 0 0.0% 0 0.0%

76 0 0.0% 0 0.0%

4 0 0.0% 0 0.0%

293 99 33.8% 10 3.4%

243 92 37.9% 9 3.7%

427 93 21.8% 16 3.7%

41 0 0.0% 34 82.9%

52 0 0.0% 51 98.1%

375 113 30.1% 17 4.5%

419 110 26.3% 44 10.5%

661 156 23.6% 15 2.3%

308 52 16.9% 54 17.5%

281 46 16.4% 36 12.8%

444 79 17.8% 44 9.9%

204 26 12.7% 20 9.8%

502 142 28.3% 39 7.8%

465 177 38.1% 20 4.3%

582 128 22.0% 45 7.7%
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- 2. 4.5 ─1980 55 ─ ∕─  

 

 

 

 

 

974 237 24.3% 24 2.5%

689 183 26.6% 24 3.5%

422 113 26.8% 8 1.9%

220 35 15.9% 7 3.2%

492 137 27.8% 7 1.4%

722 170 23.5% 15 2.1%

820 191 23.3% 15 1.8%

869 171 19.7% 74 8.5%

251 4 1.6% 153 61.0%

1,098 249 22.7% 37 3.4%

573 117 20.4% 16 2.8%

437 48 11.0% 10 2.3%

756 159 21.0% 11 1.5%

681 143 21.0% 15 2.2%

705 110 15.6% 9 1.3%

630 120 19.0% 16 2.5%

399 100 25.1% 12 3.0%

511 127 24.9% 13 2.5%

490 121 24.7% 26 5.3%

309 85 27.5% 15 4.9%

575 57 9.9% 22 3.8%

599 170 28.4% 33 5.5%

341 51 15.0% 19 5.6%

207 70 33.8% 9 4.3%

550 132 24.0% 15 2.7%

314 62 19.7% 7 2.2%

680 159 23.4% 54 7.9%

888 136 15.3% 8 0.9%

207 30 14.5% 4 1.9%

293 92 31.4% 6 2.0%

200 52 26.0% 10 5.0%

388 87 22.4% 5 1.3%

62 13 21.0% 0 0.0%

287 85 29.6% 6 2.1%

601 97 16.1% 20 3.3%

835 193 23.1% 24 2.9%

644 126 19.6% 24 3.7%

293 59 20.1% 35 11.9%

1,532 348 22.7% 70 4.6%

384 31 8.1% 11 2.9%

148 16 10.8% 5 3.4%

32 9 28.1% 1 3.1%

7 1 14.3% 0 0.0%

37,195 7,520 20.2% 1,712 4.6%
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2. 4. 3 ╣⌐╟╢ ─  

 

 

⅜ ⇔√₈ ⌐╟╢ ─ 4 5 25 ₉

≢│⁸ ה ⁸ ⁸ ≤™℮ ⌐⅔↑╢ ─

⅝™ ⌐╟╢ ─ ↕ ≤ ≤─

╩⁸ ─ ה ⌐ ⇔≡⁸ ┘ ╩ ⇔≡™╢⁹ 

╕√⁸ 27ה26 ≢│⁸ ה ⌐⅔↑╢

─ ⅛╠ ╩ ⇔≡™╢⁹ 

≢│⁸ ⁸ ⌐≈™≡│ ─ ╩⁸╕√⁸ ⌐≈

™≡│ ─ ╩ ⇔⁸ ⌐ ∆ ⌐╟╡⁸ ╣⌐╟╢ ─

╩ ∫√⁹ 

 

╣⌐╟╢ ה  

ה ─ × ה ה ─ 

╣⌐╟╢ ה  

╣⌐╟╢  

ה ─ × ה ה ─ 

╣⌐╟╢  

 

─ ה ─ ╩ - 2. 4.6⌐ ∆⁹╕√⁸ ─ ╩

- 2. 4.8⌐⁸ ה ╩ - 2. 4.9⌐⁸ ╩ - 2. 4.10⌐∕╣∙╣

∆⁹ 

 

ה 4.6 .2 -  

  

 1962 

 19631971 

 19721980 

 1981 1990  

 1991 2000  

 2001  

 1971  

 19721980 

 1981  
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- 2. 4.8 ╣⌐╟╢  

₈ ⌐╟╢ ─ ⁸ 4 5 ₉  

 

  

  

- 2. 4.9 ╣⌐╟╢  

₈ ⌐╟╢ ─ ⁸ 4 5 ₉  

 

 

 

- 2. 4.10 ╣⌐╟╢  

27ה26  
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 M7.3─ ╣⌐╟╢ ⌐⅔↑╢ ╩ - 2. 4.11

⌐⁸ ╩ - 2. 4.12⌐∕╣∙╣ ∆⁹╕√⁸ ⌐≈™≡⁸

⌐ ∆╢ ╩ ⇔√ ╩ - 2. 4.7⌐⁸ ∆╢ ╩ - 2. 4.8

⌐∕╣∙╣ ∆⁹ 

≢│⁸ ─ 6ה5 ⌂≥╩ ↄ╒╓ ≡─

≢ 6 ─ ™ ╣≤⌂╢⁹ 37,195─℮∟⁸↓─ ─ ╣⌐╟╡

∆╢ │2,370⁸ ∆╢ │5,672≤ ↕╣√⁹ 

≢│⁸ 6ה5ה1 ⁸ 6ה5 ⁸ 2 ⁸ 5 ⌂≥≢

⅜10 ╩ ⅎ⁸ │20 ≤⁸ ™ ╩ ⇔≡™╢⁹ 

─ ≢│⁸ ﬞ 4 ≢ 10 ⁸ 18 ≤ ↄ⁸

⁸ ⁸ ⁸ ≢│⁸ ≢ 5 ⁸ │ 10 ≤⌂∫√⁹ 

↕╣╢ ─ ⅝™ │⁸1980 55 ─⁸≤ↄ⌐ ⅜

ↄ ∆╢ ≤ ⌂╢⁹ ≢№╢⅛≥℮⅛⌐ ╦╠∏⁸ ╩ √⇔≡

™⌂™ ⅜ ∆╢ ≢│⁸ ╣⌐╟╢ ⅜ ┼ ⅝ↄ ⇔⁸

⅜╟╡ ╕╢↓≤⅜ ↕╣╢⁹ 
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- 2. 4.11 M7.3⌐╟╢  

50mⱷ♇◦ꜙ  
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- 2. 4.12 M7.3⌐╟╢  

50mⱷ♇◦ꜙ  
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- 2. 4.7 ╣⌐╟╢ ₒ ₓ ∕─  

 

  

240 4 2% 0 0% 3 1%

72 1 1% 0 0% 1 1%

121 2 2% 0 0% 2 2%

31 2 5% 0 0% 2 5%

39 2 5% 0 0% 2 5%

60 2 3% 0 0% 2 3%

287 12 4% 11 4% 1 0%

318 11 3% 10 3% 1 0%

9 0 3% 0 0% 0 3%

65 2 4% 2 3% 0 1%

98 5 5% 5 5% 1 1%

811 67 8% 61 7% 6 1%

518 31 6% 29 6% 2 0%

448 40 9% 39 9% 2 0%

467 38 8% 36 8% 2 0%

32 0 1% 0 0% 0 1%

309 9 3% 7 2% 1 0%

309 10 3% 9 3% 1 0%

28 0 1% 0 0% 0 1%

323 13 4% 12 4% 1 0%

253 12 5% 11 4% 1 0%

62 1 1% 0 0% 0 1%

98 1 1% 0 0% 0 0%

66 1 1% 0 1% 0 0%

539 38 7% 37 7% 2 0%

643 33 5% 31 5% 3 0%

582 36 6% 35 6% 2 0%

375 26 7% 25 7% 2 0%

184 9 5% 8 4% 1 0%

292 17 6% 16 6% 1 0%

463 15 3% 14 3% 1 0%

945 60 6% 57 6% 3 0%

585 39 7% 37 6% 2 0%

31 1 2% 0 0% 1 2%

76 1 2% 0 0% 1 2%

4 0 2% 0 0% 0 2%

293 25 9% 24 8% 1 0%

243 28 11% 26 11% 1 0%

427 27 6% 25 6% 2 0%

41 2 5% 0 0% 2 5%

52 4 8% 0 0% 4 8%

375 38 10% 35 9% 2 1%

419 38 9% 34 8% 4 1%

661 59 9% 57 9% 3 0%

308 15 5% 12 4% 3 1%

281 14 5% 11 4% 3 1%

444 39 9% 32 7% 7 2%

204 9 4% 7 3% 2 1%

502 58 12% 53 11% 5 1%

465 61 13% 58 12% 3 1%

582 33 6% 30 5% 3 1%
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- 2. 4.7 ╣⌐╟╢ ₒ ₓ ∕─  

 

β │⁸ ─ ─ ≢ ╦⌂™ ⅜№╢⁹ 

 

974 66 7% 63 6% 3 0%

689 51 7% 48 7% 2 0%

422 38 9% 36 9% 2 0%

220 9 4% 8 4% 1 0%

492 27 5% 26 5% 1 0%

722 33 5% 32 4% 1 0%

820 35 4% 34 4% 1 0%

869 74 8% 65 7% 9 1%

251 12 5% 1 1% 11 4%

1,098 70 6% 66 6% 4 0%

573 30 5% 29 5% 1 0%

437 28 6% 24 6% 3 1%

756 44 6% 42 6% 2 0%

681 28 4% 27 4% 2 0%

705 21 3% 20 3% 1 0%

630 25 4% 23 4% 2 0%

399 20 5% 19 5% 1 0%

511 62 12% 59 12% 3 1%

490 46 9% 42 9% 4 1%

309 21 7% 20 6% 1 0%

575 19 3% 16 3% 2 0%

599 72 12% 68 11% 5 1%

341 45 13% 40 12% 5 1%

207 17 8% 17 8% 1 0%

550 34 6% 32 6% 1 0%

314 29 9% 27 9% 2 1%

680 68 10% 62 9% 6 1%

888 76 9% 73 8% 3 0%

207 12 6% 11 5% 1 0%

293 25 8% 24 8% 1 0%

200 19 9% 17 9% 1 1%

388 34 9% 32 8% 2 1%

62 5 8% 4 7% 0 1%

287 32 11% 31 11% 1 0%

601 27 5% 24 4% 3 0%

835 48 6% 46 5% 3 0%

644 27 4% 25 4% 2 0%

293 10 3% 8 3% 2 1%

1,532 30 2% 28 2% 2 0%

384 3 1% 3 1% 1 0%

148 5 3% 4 2% 1 1%

32 2 6% 2 6% 0 1%

7 0 6% 0 6% 0 0%

37,195 2,370 6% 2,175 6% 194 1%
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- 2. 4.8 ╣⌐╟╢ ₒ ₓ ∕─  

 

 

  

240 12 5% 1 0% 11 4%

72 3 5% 0 0% 3 4%

121 6 5% 0 0% 6 5%

31 4 12% 0 0% 4 12%

39 4 11% 0 0% 4 11%

60 5 9% 0 1% 5 8%

287 36 12% 33 11% 3 1%

318 38 12% 35 11% 2 1%

9 1 9% 0 1% 1 9%

65 6 10% 5 8% 1 2%

98 14 14% 12 13% 2 2%

811 134 17% 115 14% 19 2%

518 76 15% 69 13% 7 1%

448 94 21% 88 20% 6 1%

467 87 19% 80 17% 6 1%

32 1 4% 0 0% 1 4%

309 29 9% 26 8% 4 1%

309 32 10% 30 10% 3 1%

28 1 4% 0 0% 1 4%

323 40 12% 37 11% 3 1%

253 34 14% 32 13% 2 1%

62 2 3% 1 1% 1 2%

98 3 3% 1 1% 2 2%

66 3 4% 2 3% 1 1%

539 87 16% 81 15% 6 1%

643 97 15% 89 14% 8 1%

582 101 17% 96 16% 5 1%

375 59 16% 55 15% 4 1%

184 23 12% 20 11% 3 1%

292 44 15% 41 14% 3 1%

463 44 9% 40 9% 3 1%

945 152 16% 142 15% 10 1%

585 92 16% 86 15% 6 1%

31 2 5% 0 0% 2 5%

76 4 5% 0 0% 4 5%

4 0 5% 0 0% 0 5%

293 65 22% 61 21% 3 1%

243 44 18% 41 17% 3 1%

427 63 15% 57 13% 6 1%

41 5 13% 0 0% 5 12%

52 8 15% 0 0% 8 15%

375 68 18% 62 17% 6 2%

419 73 17% 63 15% 10 2%

661 109 17% 102 15% 7 1%

308 42 13% 31 10% 10 3%

281 38 14% 30 11% 8 3%

444 68 15% 50 11% 18 4%

204 23 11% 16 8% 7 3%

502 97 19% 84 17% 13 3%

465 103 22% 95 20% 7 2%

582 83 14% 73 13% 10 2%
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- 2. 4.8 ╣⌐╟╢ ₒ ₓ ∕─  

 

β │⁸ ─ ─ ≢ ╦⌂™ ⅜№╢⁹ 

  

 

 

974 174 18% 164 17% 10 1%

689 125 18% 118 17% 7 1%

422 82 19% 77 18% 5 1%

220 26 12% 24 11% 3 1%

492 83 17% 79 16% 4 1%

722 112 15% 107 15% 5 1%

820 122 15% 117 14% 5 1%

869 160 18% 137 16% 23 3%

251 29 12% 2 1% 27 11%

1,098 190 17% 178 16% 12 1%

573 80 14% 76 13% 5 1%

437 57 13% 48 11% 9 2%

756 112 15% 106 14% 6 1%

681 93 14% 88 13% 5 1%

705 75 11% 72 10% 3 0%

630 86 14% 80 13% 6 1%

399 62 15% 59 15% 3 1%

511 104 20% 97 19% 7 1%

490 88 18% 78 16% 10 2%

309 54 18% 50 16% 4 1%

575 64 11% 56 10% 8 1%

599 126 21% 114 19% 12 2%

341 68 20% 59 17% 9 3%

207 42 20% 40 19% 2 1%

550 92 17% 87 16% 5 1%

314 56 18% 51 16% 5 2%

680 128 19% 112 17% 15 2%

888 177 20% 170 19% 7 1%

207 30 14% 26 13% 3 1%

293 60 21% 58 20% 2 1%

200 38 19% 34 17% 3 2%

388 69 18% 62 16% 7 2%

62 10 16% 9 15% 1 2%

287 60 21% 58 20% 2 1%

601 72 12% 63 10% 9 1%

835 120 14% 112 13% 8 1%

644 74 12% 68 11% 6 1%

293 32 11% 26 9% 6 2%

1,532 148 10% 139 9% 9 1%

384 19 5% 16 4% 2 1%

148 13 9% 9 6% 4 3%

32 5 14% 4 13% 1 2%

7 1 14% 1 14% 0 0%

37,195 5,672 15% 5,115 14% 556 1%



 78 

2. 4. 4 ⌐╟╢ ─  

 

 

 39 1964 M7.5≢│⁸ ⌐╟╡RC ─ ⅜

⇔√⁹ 12 2000 M7.3≢│⁸ ╩ ⌐

⅜ ⇔⁸ ≢ ╛ ⅜ ⅝ ⇔≡ ─ ⅜ ⇔√⁹ 23 2011

≢│⁸ ─ ≢ ⅜ ⇔⁸ ⅜ ™√╡⁸ꜝ

▬ⱨꜝ▬fi ⅜ ⇔√╡∆╢ ⅜ ⇔√⁹ 

27ה26  ≢│⁸ ⌐╟╢ ≤⇔≡⁸

─ ─ ╩ ⌐⁸ ⅛╠ ה ⌐

ה ╩ ∆╢ ╩ ™≡⁸ ⌐ ∆ ⌐╟╡ ה ╩

⇔≡™╢⁹ 

 

 = ╩ ⇔√  

× ⌐ ∆╢ ─  

 = ╩ ⇔√  

× ⌐ ∆╢ ─   

 

ᵑ  

1980 ─ ┘1981 ─ ─ ⌐≈™≡⁸

- 2. 4.13⌐ ∆⁹ ─ ⅛╠⁸1980 ─ ≢│⁸

ↄ─ ⅜ ─ ≢№∫√ ⅜ ↄ⁸ ─№╢ ⌐ ═╢≤⁸

∆╢↓≤≢ ⌐™√╢ ⅜ ⌐ ™⁹ ⁸1981 ─

≢│⁸ ⌐ ╢ │ ⌐ ↕™⁹ 

 

  

1980  1981  

- 2. 4.13 ⌐ ∆╢  

27ה26  
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ᵒ ⇔  

⇔─ ─ ╩ - 2. 4.14⌐ ∆⁹ ⌐⅔↑╢ ─

╩ ∆╢≤⁸ 1981 ≤ ⌡ ─ ⌐№╢√╘⁸

⇔─ ⌐ ⇔≡╙⁸ 1981 ─ ╩ ⇔√⁹ 

⌂⅔⁸ ─ ⌐⅔™≡⁸ ─℮∟1⁸2 ≡╩ ⇔≤⇔√⁹ 

 

 

⇔  

- 2. 4.14 ⌐ ∆╢ ⁸ ⇔  

27ה26  

 

ᵓ ╡ ▪☻Ɑ◒♩ ─ ⅝™  

╡─ ▪☻Ɑ◒♩ ─ ⅝™ ─ ╩ - 2. 4.15

⌐ ∆⁹ ⌐⅔↑╢ ─ ≢│⁸ ⌐ ⅜ ⇔√

─ ↄ│⁸ ─ ↕⌐ ∆╢ ─ ▪☻Ɑ◒♩ ─ ⅝™

☻Ɽfi⅜ 1ī2 ≢№╢√╘⁸↓─ ⌐≥╙╩♃כ♦ ⇔√

╩ ⇔√⁹ 

⌂⅔⁸ ─ ⌐⅔™≡⁸ ─℮∟3 ≡ ╩ ╡ ≤⇔√⁹

╕√⁸3 ≡ ─℮∟⁸▪☻Ɑ◒♩ ─ ⅝™ ☻Ɽfi

⅜1-2 ─ ╘╢ │⁸ 20131 ─ ╩ ╕ⅎ⁸1 ≤⇔√⁹ 

 

  

 

1) (2013) ─ ┘ ─ ה

꞉כ◐fi◓◓ꜟכⱪ 25 12  
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1974  1975  1983  

 

 

1984  

- 2. 4.15 ⌐ ∆╢ ⁸ ╡  

▪☻Ɑ◒♩ ─ ⅝™  

27ה26  

 

ᵔ ╡ ᵓ  

╡─ ─℮∟⁸▪☻Ɑ◒♩ ─ ⅝™ ☻Ɽfi

⅜1-2 ⌐≈™≡│⁸ ─ │⌂™╙─≤⇔√⁹ 
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─ ⌐╟╢ ╩ - 2. 4.16⌐⁸ ─

╩ - 2. 4.9⌐∕╣∙╣ ∆⁹ 

 №╢™│ ─ ╩ ↑╢ │⁸27 ℮∟⁸ ⅜18 ≤

↕╣√⁹ ⌐╟╢ ┼─ │⁸ ≢№╢ ⁸ ﬞ ⁸ ⁸

⁸ ╩ ⌐ ⇔╛∆™↓≤⅜ ↕╣╢⁹ 
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- 2. 4.16 M7.3─ ⌐╟╢  

50mⱷ♇◦ꜙ  
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- 2. 4.9 M7.3─ ⌐╟╢ ∕─  

 

240 2 1.0%

72 1 0.8%

121 1 0.8%

31 0 0.0%

39 0 0.0%

60 0 0.6%

287 2 0.7%

318 1 0.3%

9 0 0.0%

65 0 0.0%

98 0 0.0%

811 0 0.0%

518 0 0.0%

448 0 0.0%

467 0 0.0%

32 0 0.0%

309 2 0.6%

309 3 0.8%

28 0 0.8%

323 3 1.0%

253 2 0.9%

62 0 0.0%

98 0 0.0%

66 0 0.0%

539 0 0.1%

643 0 0.0%

582 0 0.0%

375 0 0.0%

184 0 0.0%

292 0 0.0%

463 0 0.0%

945 0 0.0%

585 0 0.0%

31 0 1.1%

76 1 0.8%

4 0 0.0%

293 0 0.0%

243 0 0.0%

427 1 0.2%

41 0 0.1%

52 0 0.1%

375 1 0.3%

419 1 0.2%

661 1 0.1%

308 0 0.0%

281 0 0.0%

444 0 0.0%

204 0 0.0%

502 0 0.0%

465 0 0.1%

582 0 0.1%
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- 2. 4.9 M7.3─ ⌐╟╢ ∕─  

 

        β │⁸ ─ ─ ≢ ╦⌂™ ⅜№╢⁹  

 

974 0 0.0%

689 0 0.0%

422 0 0.0%

220 0 0.0%

492 0 0.0%

722 0 0.0%

820 0 0.0%

869 0 0.0%

251 0 0.0%

1,098 0 0.0%

573 0 0.0%

437 0 0.0%

756 0 0.0%

681 0 0.0%

705 0 0.0%

630 0 0.0%

399 0 0.0%

511 0 0.0%

490 0 0.0%

309 0 0.0%

575 0 0.0%

599 0 0.0%

341 0 0.0%

207 0 0.0%

550 0 0.0%

314 0 0.0%

680 0 0.0%

888 0 0.0%

207 0 0.0%

293 0 0.0%

200 0 0.0%

388 0 0.0%

62 0 0.0%

287 0 0.0%

601 0 0.0%

835 1 0.1%

644 2 0.3%

293 0 0.1%

1,532 0 0.0%

384 0 0.0%

148 0 0.0%

32 0 0.1%

7 0 0.0%

37,195 27 0.07%
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2. 5 ─  

 

2. 5. 1   

 ⅜ ⌐ ∆╢╟℮⌂ ─ ⁸ ─ ─ ⅜ ↕╣╢⁹

⅜ ⇔⁸ ╛ ─ ™ ⅜ ⌂™ ≢ ⅜ ∆╢≤⁸ ⅜

∆╢ ⅜№╢⁹ 

1980 55 ─ ⅜ ↄ ⇔≡™╢ ≢│⁸ ─ ╣⌐╟

╢ ⌐╟╡ ∆╢ ⅜ ↄ⁸ ⌐╟∫≡│ ∆╢ ╙№╢⁹ 

 ≢│⁸ 27ה26 ≢ ™√ ╩ ⇔≡⁸

╩ ─℮ⅎ⁸ ∆╢ ⅜ ⇔√ ─ ה ╩ ∫√⁹

─ ╣╩ - 2. 5.1⌐ ∆⁹ 

 

ᵑ ⁸ ≤™∫√ ─ ⌐ ⇔⁸ ╛ ─

┘ ─ ╩ ⇔≡⁸ ה ₈ה ─18₉─

╩ ∆╢⁹ 

ᵒ │⁸ ⁸ ⁸ ה ≤⇔⁸ ה ה

⌐≈™≡│∕─ ⅜ ⌐ ↕™√╘ ╡ ╦⌂™⁹₈ ⇔

⌂™ ─ ה ⅛╠─ ₉⁸₈ ⇔√ ─ ה

⅛╠─ ₉⁸₈ ה ⅛╠─ ₉⌐╟╢ ╩ ⌐ ╘≡

⇔ ╦∑⁸ ╩ ∆╢⁹ 

ᵓ ⅛╠⁸ ─ ≢ ⇔⅝╣⌂™ ╩ ╘╢⁹

│ ⌐ ∆╢⁹ 

ᵔ ╩ ⇔≡ ⌂ ╩ ⇔⁸ ⅛╠ ↄ↓≤⌐╟∫

≡⁸ ╩ ∆╢⁹ 

ᵕ ה ─ │⁸50mⱷ♇◦ꜙ ≢ ™⁸ ─ ™ ⌐⁸

╩ ⇔≡⁸ ⱷ♇◦ꜙ╩ ∆╢⁹ 

ᵖ ⱷ♇◦ꜙ ─ ╩ ∆╢⁹ │⁸ ⌐ ╘╢ ⅎ

⅜╡⌐ↄ™ ╛ ⌂≥─ ⁸ ⌂≥ ─ ╩™℮⁹ 

ᵗ ⅜50% ─ⱷ♇◦ꜙ╩ ⌐⁸ ™∏╣⅛╩ ∆╢ⱷ♇◦ꜙ

╩ ─ ≡⇔≥כ♃☻ꜝ◒ ╩ ⇔⁸ ⱷ♇◦ꜙ⅜ ∆╢

╠⅛כ♃☻ꜝ◒ ╩ ∆╢⁹ 
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- 2. 5.1 ─ ─ ╣ 
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2. 5. 2   

27ה26 ≢│⁸ ⁸ ≤™∫√

─ ╩╙≤⌐⁸ ╛ ─ ─ ┘ ╩

⇔≡⁸ ה ה ─ ╩ ⇔⁸↕╠⌐⁸ ─

╩ ⇔≡⁸ ╩ ⇔≡™╢⁹ 

│⁸ ה ⁸ ╩ ⇔⁸ ⌐ ╘╢ ⅜ ⌐

⌂™ ה ה ⌐≈™≡│⁸ⱷ♇◦ꜙ ⅜ ≢№╢√

╘ ╡ ╦⌂™↓≤≤⇔√⁹ 

 

─  

₈ ─18₉╩ ⇔⁸ ─☻כ◔3 ╩ ⌐ ╘≡ ⇔ ╦∑√╙─

╩⁸ ≤⇔≡ ⇔√⁹ 

 

ᵑ ⇔⌂™ ─ ה ⅛╠─  

ה ꜡Ⱪ⁸●☻◖fiכ♩☻ ⅛╠─ ה ─

╩ ⇔⁸ ≤ ─ ╩ ∂╢↓≤≢ ╩ ⇔

√⁹ ה ⅛╠─ ה ─ ╩ - 2. 5.1⌐ ∆⁹ 

⌂⅔⁸ ─ ⌐≈™≡│⁸ ₈─♃כ♦ ₉╩

⌐ ⇔√⁹ 

 

ה 5.1 .2 - ה ─  

 5  5  6  6  7 

 0.0047% 0.0157% 0.0541% 0.1657% 0.509% 

 0.0007% 0.0022% 0.0085% 0.0302% 0.158% 

 0.0008% 0.0017% 0.0072% 0.0372% 0.529% 

 0.0004% 0.0010% 0.0036% 0.0130% 0.041% 

∕─  0.0003% 0.0012% 0.0052% 0.0216% 0.177% 

ה  0.0010% 0.0034% 0.0109% 0.0351% 0.115% 

 

ᵒ ⇔√ ─ ה ⅛╠─  

ה ─ ╟╡⁸ ⌐⅔↑╢ 1 №√╡─ ╩0.0449%

≤⇔⁸↕╠⌐ ⌐ ⇔√⁹ 

 

⇔√ ─   ×0.0449%×3.4  
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ᵓ ה ⅛╠─  

ה ⅛╠─ │⁸ ─ ⌐ ⌐╟╢ ™ ╛⁸

⅜ ↄ ∫ ╠╣╢↓≤⌐╟╢ ╩ ↑╢≤ ⅎ╠╣╢√╘⁸ ≤─

≢ ⇔√⁹ ה ⌐⅔↑╢ ≤ ה ⅛╠─

≤─ │ ─≤⅔╡≢№╢⁹ 

 

⅛╠─   0.044% ×  

⅛╠─   0.030% ×  

 

⌐╟╢ ─ │15≢№╢⁹℮∟⁸ᵑ

⇔⌂™ ─ ה ⅛╠─ │ 1 ⁸ᵒ ⇔√ ─

ה ⅛╠─ │12 ⁸ᵓ ה ⅛╠─ │2 ≢№

╢⁹ 

 

─  

│ ⌐ ─ ╩ ⇔≡⁸ ⌐╟╡ ⇔

√⁹ 

 

 =  × 1  

 

 ─ │⁸50mⱷ♇◦ꜙ ─ ⌐ - 2. 5.2⌐ ∆ ╩ ⇔

√⁹ 

 

- 2. 5.2 ─ 20111  

  5  5  6  6  7 

 0.67 0.67 0.67 0.30 0.15 

 

 ⌐╟╢ ─ │⁸10 ≢№╢⁹  

 

1) 2011 8  
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╩ ⇔√ ─  

⇔√ ⌐ ⇔≡│⁸ ⌐™⌂⇔ה╢∆ ╦╠∏⁸∆═≡─ ≢

⅜ ╦╣╢⁹↓─ ⁸ ─ ⁸ ─ ⌂≥╩ ⇔⁸

⌐ ∆╢ ╩ ∆╢⁹↓─ ⁸ ╩ ∫≡╙ ≢⅝∏

⌐ ⌐ ∆╢ ╩ ∆╢⁹ 

⌂⅔⁸ ⌐│⁸ ⱳfiⱪ B1 ⅜14⁸ ⱳfi

ⱪ B1 ⅜1 ⁸ ⱳfiⱪ ⅜2 ⁸ 17⅜ ↕╣≡™╢⁹ 

 

ᵑ ─  

ⱳfiⱪ ה ⱳfiⱪ ┘ ╩ ⇔≡

─ ╩ ⇔√⁹ 

 

⌐╟╢ ─ ≤⇔≡⁸ ⌐│⁸1 ⌐ ⇔≡4

─ ╩ ≤⇔⁸ - 2. 5.3⌐ ∆ ⱳfiⱪ ─ ≤ ⅜ ℮ ⌐⅔™≡⁸

╩1 ≢⅝╢╙─≤⇔√⁹ 

 

- 2. 5.3 1 ∆╢√╘⌐ ⌂  

ⱳfiⱪ ─  1 ╩ ∆╢√╘⌐ ⌂  

ⱳfiⱪ ─  2  

ⱳfiⱪ ─  4  

β ⱳfiⱪ ⱳfiⱪ B1 ⱳfiⱪ B1  

 

β ⱳfiⱪ ⱳfiⱪ ⱳfiⱪ  

β ⅝ⱳfiⱪ₡ ⱳfiⱪ ⱳfiⱪ ₢│⁸ ─╒⅛⁸ ─ ≢╙

ⱳfiⱪ ╟╡╙ ∟╢ ⅜ ™√╘⁸ ⌐ ╘⌂™╙─≤∆╢⁹ 

 

─ ⅎ ⅛╠⁸ ─ ≢ ה ↔≤─ ╩ ╦∆↓≤

⅜≢⅝╢⁹ 

 

 ⱳfiⱪ 2 ⱳfiⱪ 4  

 

↓↓≢⁸ ⅜ ↑≈↑≡╙ ⅜ ⌐⌂™ ⌂≥⁸ ─ ⌐

╟╢ ╩ ∆╢√╘⁸ ◌Ᵽכ ⌐≈™≡ ∆╢⁹ ≢ ∆╢

│⁸ ⁸ ⁸∕─ ⱪהꜟכ ≤∆╢⁹√∞⇔⁸ │⁸

⌐╟╡ ─ ⅜ ╕╢√╘⌐ ⌐⌂╢≤ ⇔√⁹╕√⁸
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─ ╩ ⌐⁸ 140m─ ⌐⅔™≡ ≤⇔√⁹ 

 

◌Ᵽכ   140m─  

 

≤ ◌Ᵽכ ─ ⅛╠⁸ │ ─ ⌐╟╡ ╦∑╢⁹ 

 

 ⱳfiⱪ 2 ⱳfiⱪ 4  

× ◌Ᵽכ  

 

⌐⅔↑╢ ─ │7 ≢№╢⁹ 

 

ᵒ ─  

ה ⌐≈™≡ ╘√ ≤⁸ ↕╣╢ ≤╩

⇔⁸ ↕╣⌂⅛∫√ ⅜ ∆╢≤ ⅎ⁸ ⌐╟╡⁸ ╩

⇔√⁹ 

 

     

 

⌐⅔↑╢ ─ │3 ≢№╢⁹ 

 

ⱷ♇◦ꜙ─  

 ╩ ∆╢√╘⌐│⁸ ⅜№╢ⱷ♇◦ꜙ╩ ∆╢ ⅜№╢⁹

ⱷ♇◦ꜙ│ ⅜ ™ ╟╡ ⌐⁸ ╩ ⇔≡ ∆╢⁹ 

⌐⅔↑╢ ─ │ 3 ≢№╢↓≤⅛╠⁸ ─ 3

⌐ ⱷ♇◦ꜙ╩ ∆╢⁹ 

 

ᵑ 8  

ᵒ 1  

ᵓ 3  

 

─ ╩ - 2. 5.2⌐ ∆⁹ 
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- 2. 5.2 M7.3⌐╟╢ ≢3  
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2. 5. 3 ─  

─ ≢ ⇔ ╘╠╣⌂⅛∫√ ╟╡⁸ ⌐ ⅜ ⅎ ⅜∫≡™

ↄ⁹ │⁸ ⅜ 50 ─ⱷ♇◦ꜙ╩ ⌐ ↕╣╢ ◒ꜝ☻♃

כ ⅛╠ ∆╢⁹ 

 

 

≤│⁸ ─ ─℮∟ ⅎ ⅜╡⌐ↄ™ ╛ ⌂

≥─ ⁸ ⌂≥ ─ ╘╢ ≢№╡⁸ 1 ≢ ↕╣╢⁹ 

 

  1.189  0.604×   0.00713×  

   

  ⱷ♇◦ꜙ─  

 

- 2. 5.4⌐ ∆≤⅔╡⁸ ⅜50% ─ ⌐⁸ ─ │╒╓⌂ↄ

⌂╢≤↕╣≡™╢⁹ ⅛╠ ⇔√ ╩ - 2. 5.3⌐ ∆⁹ 

 

- 2. 5.4 ⌐╟╢ ─  

  ┼─  

70%  20%10% ⇔ 

50%70% 30%20% ⇔ 

25%50% 50%30% ╡ 

0 25% 100%50% ╡ 

 

 

1) Ɫfi♪Ⱪ♇◒(2005) Ɫfi♪Ⱪ♇◒  
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- 2. 5.3  
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─  

 ─ │⁸ - 2. 5.4⌐ ∆ ╣≢ ∫√⁹↓─ ─ │⁸

⅜ 50% ─ⱷ♇◦ꜙ≤⁸∕─ ™∏╣⅛⌐ ∆╢ ≡─ⱷ♇◦ꜙ╩ ─◒

≡⇔⌂╖≥כ♃☻ꜝ כ♃☻ꜝ◒ ╩ ⇔⁸ᵑ 8 ⁸ᵒ

1 ⁸ᵓ 3 ─ 3 ─ ⱷ♇◦ꜙ⅜ ∆╢ ⌐כ♃☻ꜝ◒

∆╢ ╩⁸ ≤⇔≡◌►fi♩∆╢╙─≢№╢⁹ 

─ ╩ ℮⌐№√∫≡⁸ ╩ ≤⇔√⁹ 

 

ᵑ ─ │50mⱷ♇◦ꜙ≤∆╢⁹ 

ᵒ ◒ꜝ☻♃⁸│כ ⅜50% ─ⱷ♇◦ꜙ╩ ⌐⁸ ─ ™

∏╣⅛⌐ ∆╢ ─╖≤∆╢⁹ ⱷ♇◦ꜙ─ ™∏╣⅛─

⌐ ⇔⁸ ⅜ ↕╣╢ⱷ♇◦ꜙ ╩⁸ ≈─ ◒ꜝ☻♃ ≤╖⌂∆⁹ 

ᵓ ה ⌐⅔™≡⁸ ⅜12m ─ ⌐ ≤⇔≡ ⇔

√ ⅛╠⁸ ╩ ∆╢ ⌐≈™≡⁸ ◒ꜝ☻♃ ╩ ∆╢

⅜№╢╙─≤∆╢⁹ 

 

⅜ 50% ─ⱷ♇◦ꜙ╩ ≤⇔≡ ↕╣╢⁸ ─ ⅜╢

כ♃☻ꜝ◒ ╩ - 2. 5.5⌐ ∆⁹ ≢94 ─ ⅜כ♃☻ꜝ◒ ∆╢⁹ 
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- 2. 5.4 ─ ╣ 
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כ♃☻ꜝ◒ 5.5 .2 -  




































































































































































































