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│∂╘⌐ 

 

ﬞ │⁸ ה ⌐ ∆╢ ⌐ ⇔⁸ 1,300 1,695 ─ ╛⅛⌂

⅜ ↄ ─ ≢⁸ 3,500mm ─ ╩ ∆╢ ─ ≢№

╢⁹ ⅛⌂ ⅛╠⌂╢ ⅜ ╠╣⁸ ⌐╙ ≢ ⌂ ⅜ ↕

╣≡⅔╡⁸ ┘ ⌐ ↕╣╢⌂≥ ⅜ ╠╣

≡™╢⁹ 

⇔⅛⇔⁸ 30 ─ ⌐╟╢ ─ ⁸♬ⱱfi☺◌─ ─ ⁸

─ ⌂ ⌐╟╡⁸♩►ⱥ ─ ─ ⅜ ⇔≡⅔╡⁸ ﬞ

⌐⅔↑╢ ─ ⅜ ↕╣≡™╢⁹↓─╟℮⌂ ╩ ↑⁸ ≢│ 61

(1986 )⅛╠₈ ﬞ ♩►ⱥ ₉╩ ⁸ 13 (2001 ) 11 ⌐

│₈ ﬞ ♬ⱱfi☺◌ ₉╩ ⇔ ╛ ╩ ∫√⅜⁸ ─ ⌐

╘│⅛⅛╠⌂⅛∫√⁹↓─√╘⁸ ─ ⌂≥♬ⱱfi☺◌ ─ ╙ ╘√ ⌂

⌐ ∫√ ─ ה ╩ ╢↓≤╩ ⌐ 14 (2002 )⁸ ﬞ

╩ ⇔⁸2 ⌐╦√╢ ╩ ╕ⅎ 17 (2005 ) 1 ⌐₈ ﬞ

₉ ⁸ ╩ ⇔√⁹↕╠⌐ 21 2009 3 ⌐⁸

1 ⌐ ≠ↄ ╩ ⇔⁸₈ ﬞ 2 ₉ ⁸ 2

╩ ⇔√⁹ 

⁸ 25 2013 ≢ 2 ⅜ ∆╢√╘⁸10 ─ ─ ╩

4 ⇔⁸∕─ ╩ ╕ⅎ√ ╩ ∆╢╙─≢№╢⁹ 

26 2014 ⅛╠─ │⁸ 1 ⁸ 2 ≢ ⇔√

─ ⅜⁸ ─ ≢ ⌂╙─≤ ≠↑╠╣≡⅔╡⁸ 26

│ ─ ≢ ↕╣√ ╩ ⇔≈≈⁸ ─ ה ─ ╩

⌐ ╘≡™ↄ↓≤≤∆╢⁹ 

╕√⁸ ≢│ ⅛╠─ ﬞ ─ ─√╘─ ∆═⅝

╩ ⇔≈≈⁸ 26 (2014 ) ─ ─ 20 ╩ ⇔⁸∕╣╩

╕ⅎ√ ─ ⌐≈™≡ ╡╕≤╘╢⁹ ⌐ ≠ↄ ⅜ ﬞ

─ ╩ ⇔⁸ ╣√ ⅜ ⌐ ⅎ╠╣╢╟℮⌐∆╢↓≤╩ ⇔≡™╢⁹ 
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ﬞ ( 2 )─  



 

 

 



 ─ ⌐ ╢ ≤  

1 

 ─ ⌐ ╢ ≤  

 

ﬞ ⌐⅔↑╢ ≤ ה ⌐ ╢ ─  

ﬞ │⁸ │ ≢ ↕╣≡

⅝√⅜⁸ ⌂ │ ↕╣≡™√⁹ 5

⅛╠ 14 ⌐⅛↑≡ ≢│⁸

⌐╟╡⁸♩►ⱥ⁸►ꜝ☺꜡⸗Ⱶ⁸ⱥⱡ◐⁸◖ⱷ♠

●─ ╩ ⌐ ⌐ ™ ≢ ↕╣√

2009 ⅜⁸∕─ ⁸ ⌐╟╡♩►

ⱥ⅜ ∆╢ ⅜ ⇔⁸ 30 ╕≢│

╕≤╕∫√ ≢ ⅜ ∫≡™√

1- 1 ⁹⇔⅛⇔⁸ 34 (1959 )─

╛ 36 (1961 )─ ─

⌐╟∫≡⁸ ╩ ≤⇔√ ⌐⅔™≡⁸

─ ╩ ⇔≡™√♩►ⱥ ─ ⅜

⌐ ⇔√√╘⁸ ─ ≢ ⅜ ⇔√⁹

ⅎ≡⁸ ─ ╩ ⌐ ╩ ∫≡™√

◖◔ ⅜ ⇔⁸ ╦∫≡Ⱶꜘ◖◙◘⅜ ╩

⇔√ 1- 2 ⁹╕√⁸ ⅛╠─

⌐╟╡♬ⱱfi☺◌─ ⅜ ⇔√√╘⁸

─ ╛ ─ ⅜♬ⱱfi☺◌⌐╟∫

≡ ↕╣╢ ⅜ ↄ ≈╟℮⌐⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 β 51 (1976 ) ─ ─ ⅜Ⱶꜘ◖◙◘ ╩ ∆⁹ 

 

1- 1 ⌐⅔↑╢Ⱶꜘ◖◙◘ ─  

β ─ ╩ ≤⇔≡ 22 (1947 ) ┘ 51 (1976 )│ ─ ╩ ⌐  

1- 1  

38 1963  

  

      

 

 

22 1947  51 1976  17 2005  

1- 2 ─  

25 2013  



 ─ ⌐ ╢ ≤  

2 

↓─╟℮⌂ ╩ ╕ⅎ⁸ │⁸ ╩ ⌐⁸ 61 (1986 ) ⅛

╠ 10 (1998 ) ╕≢│₈ ﬞ ♩►ⱥ ₉≤⇔≡⁸ 11 (1999

) ⅛╠│ ╩ ⌐╙ →≡₈ ﬞ ₉≤ ⇔⁸

13 (2001 ) ╕≢ ╩ ⇔√⁹ 

≢⁸ 13 ⌐₈ ﬞ ♬ⱱfi☺◌ ₉╩ ⇔⁸ ─ ⇔™

─ ╩ ⌐ ⌐ ╢ ⁸♬ⱱfi☺◌⌐╟╢ ┼

─ ─ ⁸ ה Ⱡ♇♩─ ╩ ℮≤≤╙⌐

─ ⁸ ─ ─ ╩ ⇔√⁹ 

⇔⅛⇔⁸ ─╖≢⌂ↄ⁸ ⌐≈™≡╙⁸ ╛ ⅜ ∆╢ 1- 3 ⁸

⅜ ™√√╘⁸ ⁸ ⇔≡™√ ⌐ ⅎ⁸ ─ ╩ ╘√

⌂ ⌐ ∫≡ ─ ╩ ╢ ⅜ ∂√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

59 (1984 )              3 (1991 )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 (1996 )              10 (1998 )  

β  ╟╡  

1- 3  

  



 ─ ⌐ ╢ ≤  

3 

↓─√╘⁸ 14 (2002 ) ⅛╠⁸ │₈ ﬞ ₉╩ ╘≡

⇔⁸ ⌐ ∆╢ ⁸ ⌐ ∆╢ ╩ ∆╢≤≤╙⌐⁸∕╣╕≢

⇔≡⅝√ ─ ╩ ⅎ⁸ ⁸ ≤≤╙⌐ ╩ ╘⁸ 16

(2004 ) ⌐ 1 ╩ ⇔√⁹ 

↕╠⌐⁸ 16 2004 ⅛╠ 20 2008 ─ 5 ─ ─ ╩

╕ⅎ⁸ 20 2008 ⌐ 2 ╩ ⇔⁸ 21 2009 ⅛╠─ 5ﬞ ⁸

⌐ ╢ ╩ ⇔√⁹ 

♬ⱱfi☺◌ ⌐≈™≡│⁸ 18 2006

⌐₈ ﬞ ♬ⱱfi☺◌

₉ 2 ╩ ⇔⁸ ╛ↄↄ╡╦

⌂⌐╟╢ ╩ ⇔√⁹

│ 5 ◌ ≢№╡⁸ ─ │

23 2011 ⌐ ⇔√₈ ﬞ ♬ⱱ

fi☺◌ 3 ₉≢№╡⁸

⇔√♬ⱱfi☺◌ ─ ─ ╩

∫≡™╢⁹ 

2 ⅜ ∆╢ 25 2013

╕≢─ ﬞ ⌐⅔↑╢ ≤

ה ⌐ ╢ ─ ╩ 1- 1⌐╕≤╘√⁹ 

 

ﬞ ⌐⅔↑╢ ⌐ ╢  

─ ╩⌂∆ ⅜ ≤⇔≡ ⅛╠ ↄ─ ╩ ╘≡

⅝√─⌐ ⇔⁸ ﬞ ─ │⁸ ╛ ─ ⇔↕⅛╠ │ ─

⅜ ∆╢ ─ ╠╣√ ⅜ ╠╣╢⅜⁸ ⌐ ╢≤ ⅜ ⇔√╡

⅜ ╩ ⇔√↓≤ ╟╡ ↄ─ ⅜ ╠╣╟℮⌐⌂╢⁹∕─ ⁸ ⌐

⌂╢≤ ▪ꜟⱪ☻Ⱪכⱶ ─ ╣╙№╡⁸ ⌐ ⅜ ⇔⁸ ─ ≤⇔≡─

⅜ ≤⌂∫√⁹ 

⌐ ╡⁸ ⅜ ⇔√─│ 36 (1961 )─♪ꜝ▬Ⱪ►▼▬ ┘ 40

(1965 )─ ⱦ☺♃כ☿fi♃כ ≢№╢⁹ ₁⌂ ⅜ ⌐▪◒☿☻∆╢↓≤⅜

≤⌂╡⁸ ─ ⅛╠ ─ ≤⇔≡ ↄ─ ⅜ ╣╢ ≤⌂∫√⁹∕─ ⁸

56 (1981 )⌐│ ﬞ ♪ꜝ▬Ⱪ►▼▬⅜ ⌐ ↕╣⁸ ≤⌂∫√⁹ 

⌐ ∫≡⅛╠│⁸ 4 (1992 )⌐⁸ ─ ﬞ ⱦ☺♃כ☿fi♃כ⅜ √⌐

↕╣⁸▪►♩♪▪Ⱪכⱶ⁸ ┼─ ─ ⌐╟╡⁸ │ ⇔√⅜⁸ 7

(1995 )╩Ⱨ⁸⌐◒כ ≢│ ⌐№╢⁹╕√⁸ 18 (2006 )⌐│⁸╟╡

⌂ ─ ≤ ⌂ ╩ ╢√╘⁸₈ ₉⅜ ↕╣√⁹ 

ﬞ ⌐⅔↑╢ ⌐ ╢ ╩ 1- 2⌐╕≤╘√⁹ 

 

 

1- 4 ♬ⱱfi☺◌─ ╣ 



 ─ ⌐ ╢ ≤  

4 

1- 1  
 ─ ה  ⌐ ╢  

1930

1940  

ₒ 22 ₓβ1 

ה ⌐ ─ ⅝⌂♩►ⱥ ⅜  

 

ₒ 11 ₓ 

ה   

ₒ 15 ₓ 

ה  ⁸  

1950  ₒ 30 ₓ 
(◘◙◖ꜘⱵ)◘◙♩▬ה  

ₒ 32 ₓβ1 
ה ⌐ ─ ⅝⌂♩►ⱥ ⅜  

ₒ 34 ₓ 
ה ₒ 32.6m/s ₓ⌐╟╢

 

 

1960  

 

ₒ 36 ₓ 
ה ₒ 42.4m/s ₓ 

ₒ 42 ₓβ 
ה ─♩►ⱥ ⅜ ⁹Ɽ♇♅ ⌐

Ⱶꜘ◖◙◘ ⅜  

ₒ 36 ₓ 
ה ﬞ ♪ꜝ▬Ⱪ►▼▬  

ₒ 40 ₓ 
ה ﬞ ⱦ☺♃כ☿fi♃כ  

1970  ₒ 51 ₓβ1 

ה ─Ⱶꜘ◖◙◘ ⅜  

 

ₒ 48 ₓ 
ה   
ₒ 49⁸50 ₓ 
ה  ⌐╟╢ ─ ™ → 

1980  ₒ 57 ₓβ1 

ה ─Ⱶꜘ◖◙◘ ⅜  

 

ₒ 55 ₓ 
Ⱡ☻◖MABꜚה  ⌐  
ₒ 57 ₓ 
₈ה  ﬞ ⌐⅔↑╢ ─ ≤

₉⌐ ∆╢  
ₒ 59⁸60 ₓ 
ה  ⅜ ™ →√ ╩ ┼  
ₒ 59 ₓ 
ה  ﬞ

 
ₒ 61 ₓ 
ה  ﬞ ♩►ⱥ  
ה  12 ﬞ ⌐  
ₒ 63 ₓ 
ה  ﬞ ⅜ ⌐  

1990  

 

ₒ ₓβ1 
ה ─Ɽ♇♅ ─Ⱶꜘ◖◙◘ ⅜≈⌂⅜
╡⁸ ⌐ ⌂Ⱶꜘ◖◙◘ ⅜  
ה ─♩►ⱥ ⅜  

ₒ 10 ₓβ1 
ה ─♩►ⱥ ⅜╒≤╪≥  
ה ─♩►ⱥ ⅜ ⇔ ⌐⌂╡⁸Ⱶꜘ◖
◙◘ ⅜  

ₒ ₓ 

ה  ﬞ ⱦ☺♃כ☿fi♃כ  

2000  

 

ₒ 13 ₓβ1 

ה ─♩►ⱥ ⅜╒≤╪≥⌂ↄ⌂╡⁸

⅜ ⌐Ⱶꜘ◖◙◘  

ₒ 15 ₓβ2 

ה  ─♬ⱱfi☺◌ ─ ⅜ 48.8 / k

≤⌂╢⁹ 

ₒ 20 ₓβ2 

ה ─♬ⱱfi☺◌ 19.3 / k  

ₒ 13 ₓ 
ה  ﬞ ♬ⱱfi☺◌  
ה ﬞ ♬ⱱfi☺◌  

ₒ 14 ₓ 
ה  ﬞ  
ה ⁸▪ꜟⱤ▬fi◐ꜗⱪ♅ꜗכ⌐╟╢♬ⱱfi☺◌

╩  
ₒ 17 ₓ 
ה  ﬞ  
ₒ 19 ₓ 
ה   
ה  
ה ﬞ ♬ⱱfi☺◌  
ה ⌐╟╢♬ⱱfi☺◌ ╩  

ₒ 20 ₓ 
◌☺ↄↄ╡╦⌂⌐╟╢♬ⱱfiה  ╩  
ₒ 21 ₓ 
ה  ﬞ  

2010  ₒ 25 ₓβ2 

ה  ─♬ⱱfi☺◌ ─ ⅜ 6.9 / k

≤⌂╢⁹ 

ₒ 24 ₓ 
ה  ﬞ ♬ⱱfi☺◌

 
ₒ 25 ₓ 
ה  ﬞ ─ ⌐ ∆╢  

ₒ 26 ₓ 
ה  ﬞ ה ꜚⱠ☻◖◄◖Ɽכ◒

 

ה  ﬞ 2014  

β1 ⌐╟╢   β2 ⌐╟╢  



 ─ ⌐ ╢ ≤  

5 

1- 2  

( )    

11 (1606 )  ─ ⌐╟╢ ─ ( )  

(1720 )  ⅜ ⌐╦√╡  

2 (1869 )  ⅜ ─√╘ ∆╢╙ ╡≢ ( )  

7 (1874 )  ⅜  

18 (1885 )  ⅜  

24 (1891 )  ⅜  

26 (1893 )  ⅜ ⌐ ⁸ 32  

28 (1895 )  ﬞ ⌐ ⁸ ⌐╟╢  

31 (1898 )  ( ) ⁸ ↄ⌐  

5 (1917 ) ⅜פֿ  ─ ⁹ 
ⱥⱡ◐╩ ⌐ 200ha⌐╦√∫≡ ( 11 )  

9 (1920 )  ⅜  

11 (1922 )  ⅜ ─√╘  

14 (1925 )  ⌐  

(1928 )  ﬞ ⌐  

11 (1936 )   

15 (1940 )  ⁸ ﬞ ⁸  

16 (1941 )  ( )  

19 (1944 )  ⌐  

30 (1955 )  ⅜ ⁸ ﬞ ─▬♩◙◘⅜ ה  

33 (1958 )  ⌐  

34 (1959 )  ⌐╟╡♩►ⱥ  

36 (1961 )  ﬞ ♪ꜝ▬Ⱪ►▼▬ ( )⁸ ⌐╟╡  

37 (1962 )   

39 (1964 )  ﬞ  

40 (1965 )  ﬞ ⱦ☺♃כ☿fi♃כ ⁸ ╢╟⌐פֿ ⅜ ⁸ 
⅜  

44 (1969 )  ﬞ ─ ╩ ╢ (S48: ⁸H23: )  

48 (1973 )   

49 (1974 )  ⅜ ﬞ 671.55ha╩ ╠⅛פֿ ⁸ 
⅜ ﬞ 24ha╩ ╠⅛פֿ ⁸ 
ﬞ  

50 (1975 )  ⅜ ﬞ 142.41ha╩ ⅛╠  

55 (1980 )  ꜚⱠ☻◖⅜MAB ⌐  

56 (1981 )  ﬞ ♪ꜝ▬Ⱪ►▼▬ ⌐ ( )  

59 (1984 )  ⅜ 49 → ╩ ⌐  

60 (1985 )  ⅜ 50 → ╩ ⌐  

61 (1986 )  ⅜♩►ⱥ ╩  

63 (1988 )  Ɽכ◒Ⱳꜝfi♥▫▪ ⁸ ─ ◔
╩ ⌐ ╩  

4 (1992 )  ﬞ ⱦ☺♃כ☿fi♃כ  

14 (2002 )  ﬞ  

17 (2005 )  ﬞ ╩  

18 (2006 )  ╩ (H19.9: )  

19 (2007 )  ( H23) 

21 (2009 ) ה  ─ ⁸ 
ﬞ ╩  

22 (2010 ) ה  ( )  

25 (2013 )  ﬞ ─ ⌐ ∆╢  

 

 

 



 ─  

6 

 ─  

 

 

ﬞ │⁸ ─ ⁸ ≤ ─ ─ ⌐ ⇔⁸

─ ≢│⁸ ─ ≤⌂∫≡™╢⁹╕√⁸ ─ ⌂ ≢№╢ ⁸

⁸ ⱡ ─ ≤⌂∫≡⅔╡⁸∕╣∙╣ ⁸ ⁸ ⌐ ™≢™╢ 2- 1- 1 ⁹ 

 

 
2- 1- 1  

 

─ │⁸ ⌐ ⇔⁸ ─

┘ ─ ⌐ ↕╣≡™╢⁹ │ 703ha≢№╢

2- 1- 2⁸ 2- 1- 3 ⁹ 
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7 

 

 

2- 1- 2  25  



 ─  

8 

 

 

2- 1- 3  

 



 ─  
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─  

⁸  

ﬞ │⁸ 1,300 1,695 ─ ⌐№╢⁹ ﬞ 1,695 ⅜ ╙ ↄ⁸

⁸ ⁸ ⱡ ─ ≤⌂∫≡™╢ ╛ ﬞ ⁸ ─Ⱨכ◒⌐ ╕╣

√ │⁸ ─ ╛⅛⌂ ─ ≤⌂∫≡™╢ 2- 2- 1 ⁹↓─ │⁸ ─╟

℮⌂ ⌐ ∆╢ ⌐ ∂√ ⅜ ⇔≡ ⇔ ↑√╙─≢№╡⁸

≤⇔≡│ ≢ ⌂ ≤⇔≡ ↕╣≡™╢ 2- 2- 1 ⁹↓─ ─ ─

⌐│⁸ ⌐╟╡ ∂√ ⁸ ─ ⅜ ╠╣╢ 2- 2- 2 ⁹ 

 

 

 

2- 2- 1 

 

 

2- 2- 2  

 

2- 2- 1  

  

   ﬞ  
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ﬞ │⁸ ─ ⌐ ⇔⁸ │ ─ ⅜ ⌐ ⇔≡

™╢ ⌐ ⇔≡™╢ ─ ₈ ₉ ⁸1987 ⁹ ﬞ ⅛

╠ ﬞ ⌐⅛↑≡─ꜝ▬fi╩ ≤⇔≡⁸ │ Ⱪ꜡♇◒⁸♩כꜗ♅≢ ⁸

Ⱪ꜡♇◒⁸ⱷꜝfi☺ꜙ ⁸ │ ≢ ⁸ ⁸ⱷꜝfi☺ꜙ

⅛╠ ↕╣≡™╢ 2- 2- 2 ⁹ 

 

 
2- 2- 2  

β  ☿fi♃20כ ─ 1 ☻꜠ⱶכ◦ ╩ ⌐

⁹ 

 

 

 



 ─  

11 

 

 

ﬞ │⁸ ⅜ 3,500mm ≤ ─╖⌂╠∏⁸ ≤ ┬ ─

≢№╢⁹↓╣│⁸ ﬞ ⅜ ⌐ ∆╢ ⅝─ ⌐ ⇔≡⅔╡⁸

╕≢─ ⅜ 20km≤ ↄ⁸ ⅝ →╠╣√ ─ ™ ⅜ 1,500 ─ ≢

╛↕╣╢↓≤⌐╟╡⁸ ⅜ ⇔╛∆ↄ⌂∫≡™╢√╘≢№╢⁹ 16 20 │ 8 9

─ ⅜ ↄ⁸ ─ │ 600mm ≢№∫√⁹╕√⁸ 21 25 │ ⌐

⅜ ╩ ↄ ∆╢ ≢№╢ 9 ─ ⅜ ⌐ ↄ⁸ │

1400mm ≢№∫√ 2- 2- 3⁸ 2- 2- 4 ⁹ 

 

 

2- 2- 3  

βⱷ♇◦ꜙ 2000 ╟╡  

0.00
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m
m

H16 H20

0.00

200.00

400.00
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m
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2- 2- 4  

16 20 21 25  

β ⁸ ─ ⁸ ╟╡  

ﬞ ☻כⱬ♃כ♦  ﬞ ╟╡ 11 5 │╒≤╪≥

≤⌂∫≡™╢√╘⁸ ⅛╠│ ™≡™╢  
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ﬞ │⁸ ─ ≢№╢ ﬞ 1,915 ╩ ╗

≤ ⌐ ⅜ 4 6ϴ─ ⌐ ╕╣≡⅔╡⁸ ⌐⅔™≡ ╙ ⌂ ≤⌂

∫≡™╢ 2- 2- 5 ⁹ ﬞ ─ 1,500 ⌐⅔↑╢ ⌐≈™≡││⁸ 16

20 ─ │ 8 ≢ 17.8ϴ⁸ 21 25 ─ │ 6.5ϴ⁸

│ ≢ 6. 0ϴ⁸ │ 8 ≢ 17.8ϴ≤⌂∫≡⅔╡⁸ ╛ ⌐

═ ≤⌂∫≡™╢ 2- 2- 6 ⁹ 

 

2- 2- 5  

βⱷ♇◦ꜙ 2000 ╟╡  

-10.0

-5.0

0.0

5.0

10.0

15.0
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25.0

30.0

1 2 3 4 5 6 7 8 9 10 11 12

ϴ

H16-H20

-10.0

-5.0

0.0

5.0
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20.0

25.0
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1 2 3 4 5 6 7 8 9 10 11 12

ϴ

H21-H25

 

2- 2- 6  

16 20 21 25  

β ⁸ ─ ⁸ ╟╡  

ﬞ ₈ ﬞ ⸗♬♃ꜞfi◓  ⌐ ∆╢ ₉─℮∟⁸ 

- ♃▬ⱪл ─ 21 25 ─ ╡╟♃כ♦ 16 20

│ ─ ╩ ⇔≡™⌂™√╘⁸5 11 ─ ─╖╩ ⇔≡™╢  
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ﬞ │⁸ ⅜╕≤╕∫≡ ∆╢ ⌂ ≢№╢⁹ ⌐⅔™≡⁸↓─

≢│ ⌂™♩►ⱥ ╩ ╗◖◔⸗⸗ ♩►ⱥ◒ꜝ☻ │⁸ ﬞ ≤ ﬞ

╩ ╗ ─ ─╖⌐ ⇔≡ ⇔≡⅔╡⁸☻☼♃◔ Ⱪ♫ ╩ ╗Ⱪ♫◒

ꜝ☻ │⁸ ﬞ ╩ ╗ ╛ ﬞ ╩ ╗ ⁸ ⌐

⅜ ╠╣≡⅔╡⁸ ⌂ ≤⌂∫≡™╢ 2- 2- 7 ⁹ 

 

 

2- 2- 7  

β 2 ה 3 ה 5 ╟╡ ⁹ │⁸ 7

⌐ ≠⅝ ⇔√⁹ 

 

ﬞ ─ │⁸ ≤ ⌐ ⅝ↄ ↑╢↓≤⅜≢⅝⁸ │⁸ ⌐◖◔⸗⸗

♩►ⱥ◒ꜝ☻ ⌐ ⇔⁸ ≢№╢♩►ⱥ 2- 2- 3 ╛⁸ ⁸

─ ⌐│Ⱶꜘ◖◙◘ 2- 2- 4 ⁸ ⌂≥─ ─ ⌐│

◖►ꜘⱴ◐ה◖ⱷ♠● ⅛╠⌂╢ 2- 2- 5 ⅜ ⌂ ≤⌂∫≡™╢⁹╕√⁸

│⁸ ⌐Ⱪ♫◒ꜝ☻ ⌐ ⇔⁸ⱥⱡ◐⁸►ꜝ☺꜡⸗Ⱶ≤™∫√ ╩ ⅎ√

Ⱪ♫ 2- 2- 6 ⅜ ⌂ ≤⌂∫≡™╢⁹ ─ ⌐│ⱥⱡ◐
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2- 2- 7 ⁸ ™⌐│ ≢№╢♩♅ⱡ◐ ◘꞉◓ꜟⱵ 2- 2- 8 ⅜ ⇔≡

™╢ 2- 2- 11 ⁹ 

⌐⁸ ─♩►ⱥ │⁸ ⌐ ⌐ ⇔⁸ │∕─ ⁸

1984 ⁸ ─ⱥⱡ◐ ⁸ Ⱪ♫ │⁸ ─╖⌂╠∏⁸ ⌐ ≡╙

⌂ ≤⌂∫≡™╢⁹ 

 

 
 

2- 2- 8  

 

170 ⅛╠ ⌐ ╢ ≤ ╦╣╢ ─ ≢⁸ ⌂ ≤ ⌂

⅜ ≢ ╡ ⇔ ⇔⁸ ─ ╙∕╣⌐ ™ ⁸№╢™│ ⌐

∫≡ ⇔√⁹ 2 3 ─ ⌐│⁸♩►ⱥ╛◖ⱷ♠●

⅜ ─ ⅛╠ ╕≢ ↄ ⇔≡™√⅜⁸∕─ ⁸ ⅜ ⌐⌂╡⁸

≢│⁸↓╣╠─ │ ﬞ ┘ ─ 1,600 ─ ⌐ ∆╢─╖≤⌂∫≡

™╢⁹ 

1,000 ─ ﬞ ─ ⌐≈™≡⁸ ─ ﬞ ─♩►ⱥ │⁸

⌂ↄ≤╙ 1,000 │ ⇔ ↑≡™╢⁹∕╣ 1,300 │♩►ⱥ│ ⌐

⌂ↄ⁸Ⱶ☼♫ꜝ⅜ ⌐ ⇔⁸ ╟╡╙ⱥⱡ◐⅜ ⌂ ≢№∫√≤ ↕╣≡™╢

⁸1997 ⁹⇔⅛⇔⁸ 30 ─ ╛♬ⱱfi☺◌⌐╟╢ ─ ⌐╟╡⁸♩►

ⱥ ⅜Ⱶꜘ◖◙◘ ⌐ ⅝ ╦╡⁸ ⅜≢⅝⌂™ ≤⌂∫√⁹ 

─╟℮⌐⁸ ↄ─ ⅜ ⇔⁸ ─ ⅜ ⌐ ⅝ ∫≡™╢ ≤

⌂╡⁸ ⌐⅔™≡│ ﬞ ╛ ⌐↓╣╠─ ╩ ≢⅝╢ ⅜⌂™

√╘⁸ ﬞ ─ │ ⌐ ∆╢ ⌂ ≤⌂∫≡™╢⁹↕╠⌐ ⁸Ⱪ♫

ↄ─ ≢ ─ ⅜ ╛ ─ ⁸╕√ ╛ ─ ≤╙

⌐ ⌂∫≡™╢↓≤⅜ ↕╣≡™╢ 2001⁸Fujii et. al. 2002 ⁹↓─╟℮⌐

ﬞ ─ │ ≤≤╙⌐ ⌂ ⅛╠ ⇔≡⅝√╙─≢№╡⁸ ─

≢№╢⁹ 

( )  

1,600 

1,500 

1,400 

1,300 

 

 

-  

Ⱪ♫  

 

 

ﬞ (1,695 )  

 

 

 

  

 
 

ﬞ (1,528 )  
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2- 2- 3      2- 2- 4  

  

 

 

2- 2- 5       2- 2- 6  

 

 
 2- 2- 7                  2- 2- 8  

 

H15  H23  

H17  H18  

H24  H19  
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2- 2- 9  17 2005 10 20  
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2- 2- 10  25 2013 11 1  

β ─√╘⁸ ™⅜ 2- 2- 9≤ ⌂∫≡™╢⁹ 
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2- 2- 11  17 2005  

2- 2- 9 ╩ ⇔  
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⁸  

 

ᵑ  

ﬞ │⁸ ≢│ ⌂™ ─ ⅜

⇔≡™╢ ≢№╢⁹ ─♩►ⱥ ─

⌐│⁸▬♩☻◕⁸◖Ⱶꜘⱴ◌♃ⱣⱵ≤™∫√

⌐ ∆╢ ⅜ ╠╣╢⁹ ⌐│

Ⱶ☼♫ꜝ⁸ⱥⱷ◦ꜗꜝ ⁸ ™⌐│⁸♩♅ⱡ◐⁸

ꜘⱴ◦ꜗ◒ꜘ◒ ─ ⌐ ∆╢ ⅜

╠╣╢⁹ ﬞ │⁸╟ↄ ⅜⅛⅛╢ ⌂

≢№╢√╘⁸ ─ ⌐│☻◑ꜝfi⁸ꜘ ◦ꜗⱦ

◦ꜗ◒ ─ ⅜ ⇔≡™╢⁹╕√⁸

─ ⌐│⁸◖►ꜘⱴ◐⁸Ⱶꜘⱴⱦꜗ◒◦fi⁸

○○ⱵⱠ◖◙◒ꜝ 2- 2- 9 ≤™∫√

⅜ ╠╣╢ ⁸↓╣╕≢⌐ 123

955 ⁸∕─℮∟ 102 750 ⁸◦♄

21 205 ⅜ ↕╣≡™╢⁹ 

ᵒ  

ﬞ │⁸ ─ ≢⁸ ⌐╟

ↄ ⅜⅛⅛╢ ⌂ ≢№╢√╘⁸ ─

⌐│Ⱶꜘⱴ◒◘◗◔⁸▬꞉♄꜠◗◔

2- 2- 10 ⁸♃♅Ɫ▬◗◔ ↄ─ ⅜ ⇔

≡™╢⁹↓╣╕≢⌐ ≢│⁸ 41 247

⁸ 28 169 ⅜ ↕╣≡™╢⁹ 

 

 

ᵑ  

│ ─ ⌐ √╡

⌐⅔™≡│ ─ ─ ⅜ ™ ≤⇔≡

↕╣≡⅝√⁹♠◐ⱡ꞉◓ⱴ 2- 2- 11 ╛

◌⸗◦◌⁸♬ⱱfi☺◌ ─ ╩ ╘⁸

─ ⌐╙ ↕╣≡™╢ꜘⱴⱠ╛

⌐ ⌐ ⅜№╡ ↕╣╢

ꜘ♅Ⱡ☼Ⱶ⁸ⱥⱷⱱ○ⱥ◕◖►⸗ꜞ╛ⱡ꜠fi◖►

⸗ꜞ ─◖►⸗ꜞ ⁸ 7 15 38 ⅜

↕╣≡™╢⁹ 

ᵒ  

ﬞ │ ≢ ⌂™ ≢

№╡⁸ꜟꜞⱦ♃◐ 2- 2- 12 ⁸ⱷⱲ♁ⱶ◦◒

▬⁸ⱦfi☼▬ ─ ⌐ ≢ ∆╢

─ ≢─ ⌂™ ─ 1≈≤⌂∫≡™

╢ ה 2002 ⁹↓╣╕≢⌐ 12 35

102 ⅜ ↕╣≡™╢⁹ 

2- 2- 11  

 

2- 2- 12  

2- 2- 9  

2- 2- 10  
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ᵓ  

ﬞ ⌐⅔™≡│ ∆╢ ⅜ ╠╣≡⅔

╡⁸ │ ⌂™╙─≤ ⅎ╠╣╢⅜⁸♬ⱱfi♩

◌◕⁸♬ⱱfi◌♫Ⱬⱦ⁸◦ⱴⱫⱦ⁸☺ⱶ◓ꜞ

2- 2- 13 ⁸▪○♄▬◦ꜛ►⁸ꜘⱴ◌●◦ ─ 1 3

6 ⅜ ↕╣≡™╢⁹ 

ᵔ  

≢│⁸○○♄▬●Ɫꜝ◘fi◦ꜛ►►○

2- 2- 14 ⁸Ɫ◖Ⱡ◘fi◦ꜛ►►○⁸♫●꜠ⱥ◐●

◄ꜟ⁸♃◗●◄ꜟ≤™∫√ ┼─ ⅜ ™

⅜ ⌐ ↕╣≡™╢↓≤⅜ ≢№╢⁹

⌐ │○○♄▬●Ɫꜝ◘fi◦ꜛ►○ ┘♫

●꜠ⱥ◐●◄ꜟ─♃▬ⱪ ≢╙№╡⁸ ﬞ ⌐

∆╢ │ ⌐╙ ⌐ ⌂ ╩

∆╢⁹ ─ ─ ⁸▪◌Ɫꜝ▬⸗ꜞ ╩ ╗ 2

5 7 ⅜ ↕╣≡™╢⁹ 

ᵕ ה◒⸗  

─ ≤⇔≡ ─ ┘

╩ ≈ ⅜ ╠╣╢↓≤⅜ ≢№╢⁹ ─

≤⇔≡│⁸◄♂Ɫꜟ♀Ⱶ╛♩►ⱥ♠♣ꜞⱥⱷⱢⱴ◐

⅜⁸ ╩ ≈ ⌐│⁸○○♄▬◖◔ⱱ♁ⱢⱠ◌

◒◦ ─ ─ ≤ ⅎ╠╣╢ ⁸

≢ ─ ⇔™ ⁸☿♄◌♥fi♩►♄ⱴ◦

™ ─ ≤ ⅎ╠╣╢ ⅜№╢⁹ ⅎ≡⁸

ﬞ ⅜♃▬ⱪ ≢№╡⁸∕─ ⌐₈○○♄▬₉

╩ ⇔≡™╢ ╙ ⌂ↄ⌂™⁹◒⸗ ≢╙○○♄▬

ꜜ꜡▬ⱥⱷ◓⸗ 2- 2- 15 ↓╣╕≢⌐

ﬞ ≢─╖ ↕╣≡™╢ ⅜ ∆╢⁹ 

ᵖ  

ﬞ ─ │⁸ ⱡ ─ ⌐ ⇔⁸

─ ⁸ ─ ⁸ ─ ─ ╟╡ │

⌐╟╡⁸∕╣∙╣ ≤│ ↕╣√ ≤⌂∫≡

™╢⁹ ⌐╟╢ ─ ─ │ ™⅜⁸

╟╡ ─ ⌐╙ ⌐ ↕╣√≤ ╦╣

╢▪ⱴ◗⅜ ⇔≡™╢⁹⌂⅔⁸ ﬞ ╩ ╗

ⱡ ─ ⌐▪ⱴ◗─ ⅜ ↕╣≡™╢

≤≤╙⌐⁸ ﬞ ─ │ ≤⌂∫≡™╢⁹ 

2- 2- 15  

2- 2- 13  

2- 2- 14  
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─  

─  

─ │⁸ 49 1974 ─ 1,200 ╩Ⱨכ◒⌐ 50

⌐⅛↑≡ ⅜╖╠╣⁸ 50 ⅛╠ ╕≢│ ⌡ 800 ≢

⇔≡™╢⁹╕√⁸ ─ ─ ╩ ╢≤⁸ 48 1973 49

1974 ─ 3 4 ╩Ⱨכ◒⌐ 50 │ ⅜ ⅝⁸ 58 1983

⅛╠ ⇔ 3 1991 ⌐│ 4 1 ╩ ⇔√⅜⁸∕─ │ ⅜

™≡™╢⁹ ⌐⁸ 23 2011 │⁸ ─ ⌐╟╡ ⌐

│ ⇔≡™╢⁹⌂⅔⁸ ⌐⅔™≡╙⁸ 23 2011 ⌐

⅜ ⇔≡™╢⅜⁸↓╣│⁸8 ⌐ ⇔√ 12 ⌐╟╢ ⌐

∆╢╙─≤ ⅎ╠╣╢⁹ 

⌐≈™≡│⁸ 62 1987 ⅛╠ 14 2002 ╕≢│ 800

≢ ⇔≡⅔╡⁸ 14 2002 ⁸ ⅜╖╠╣√⅜⁸ 21 2009

⌐ ⌂ ⅜╖╠╣╢⁹ 2- 3- 1  

 

 

2- 3- 1 46 25  
( )⁸ ⁸ │ ⁹ ﬞ │⁸ ⁹ 
( )⁸ ─ │ 23 ╕≢⁹ │ 63 ⅛╠ 22 ╕≢⁹ 

ﬞ ⌐≈™≡⁸ 22 │ ⌐╟╡ ⇔≡™╢⁹ 

( )⁸ ₈ ₉⁹ 
כꜗ☺꜠₈ ₐ♦☺♃ꜟₑ─כꜗ☺꜠╗ 2011 ₉ 

ﬞ ₈ ( )₉ ┘₈ ﬞ ⱦ☺♃כ☿fi♃כ ₉ 
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ﬞ ─ ⌐ ╢  

ﬞ ⌐ ╢▪◒☿☻ │⁸ ⌂ ⌐╟╡ ⅜ ╠╣⁸╕√⁸∕╣╠│

─ ⌐╟╡ ╘⌐⌂∫√╡∆╢⌂≥⁸ ﬞ ─ ⌐ ⅝⌂ ╩ ╓⇔≡™╢⁹ 

⌐⅔™≡│⁸ 16 2004 ─ ─ ⌐╟╡ ﬞ ╛

⅜ ╕≢ ╘⌐⌂∫≡™╢⁹╕√⁸ 23 2011 ⌐│⁸ 12

⌐╟╡⁸ 169 ╛ ﬞ ♪ꜝ▬Ⱪ►▼▬⌐⅔™≡ ╣⅜ ⇔⁸ ╘⌐

⌂╢⌂≥⁸ ﬞ ─ ⌐ ⅝⌂ ╩ ╓⇔√⁹ 2- 3- 1 ┘ 2- 3- 2  

 

 

2- 3- 1  

 
⁸ ╘⁸ ─ ╛ ╘ ⌐╟╡  
ﬞ ( ) ┘ ( )│⁸ ( )⌐ ∆╢√╘⁸ ─ ╘

23 9 24 8 │⁸ ⌐ ≢⅝╢ ≢│⌂⅛∫√⁹ ─    

ﬞ ♪ꜝ▬Ⱪ►▼▬│⁸ 12 4 ╕≢ ⇔≡™╢⁹ 
( )⌐≈™≡⁸ ﬞ ♪ꜝ▬Ⱪ►▼▬─ ⌐ ↕╣╢ 23 7 ╕≢│⁸

≢│№∫√⅜ ≢№∫√√╘⁸ ≢₈ ╘₉─ ⅜↕╣≡™√⁹ 
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2- 3- 2  


















































































































































































































































































































