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ה ─ 

 

 

 

 

│⁸ ⅛╠ ⌐ ∆╢ ≢№╢⁹ 16

⌐│⁸ ⅛╠ ⌐⅛↑≡ ⌐╟∫≡ ╦╣√

╩│∂╘⁸∕╣╕≢⌐ ╦╣√ ⌐ ≠⅝⁸ ─ ╩ ⇔√⁹

╕√⁸ │⁸ ⌐ ∆╢ ≢№╢⁹ 16 ⌐│⁸

Ί ⌐ ⌐╟∫≡ ╦╣√ ╩│∂╘⁸∕╣╕≢⌐ ╦╣√

⌐ ≠⅝⁸ ─ ╩ ─╟℮⌐ ⇔√⁹ 

↓↓≢│⁸ 16 ⌐ ╦╣√ ⌐ ≠™≡⁸ ≤

╩ ≈─ ≤∆╢↓≤≤⇔⁸↓─ ─ ╩ ─╟℮⌐ ⇔√⁹ 

 

─ ┘  

│⁸ ⅛╠ ⁸ │≈⅛™

∟ ╩ ≡⁸ ⌐ ╢ ≢№╢⁹ ─ ↕│ 78km≢⁸

Ί ⌐ ┘╢ ∏╣ ─ ≢№╡⁸ ⌂™⇔ ─

╩ ℮ ⁸ ┘ ⁹ 

│⁸ ∆╢ ─ ⁸ ─ ⌐ ≠⅝⁸ ≈─

⌐ ↕╣╢⁹ │ ⅛╠ ⌐⁸ ⅛╠ ∕─ ⌐ ╢

↕ 23km─ ⁸ ⅛╠ ╩ ≡ │

≈⅛™∟ ⌐ ╢ ↕ 27km─ ⁸ ⅛╠

⌐ ╢ ↕ 46km─ ≢№╢ ⁸ ⁹™∏╣╙ ∏╣⅜ ∆

╢ ≢№╡⁸ ┘ ≢│ ⁸ ≢│

⅜ ⌐ ∆╢ ╩ ℮⁹ 

 

─ ─  

 

─ │ ≢№∫√ ⅜№╢⅜⁸

│ ≢№╢ ⁹ 

 

─ │ 7 ⁸12 ≢№∫√≤ ↕╣╢

⅜⁸ │ ≢№╢ ⁹ 

 

─ │⁸ 1 1 ≤ ↕╣╢⁹ ⁸

⌂ │ ≢№∫√ ⅜№╢ ⁹ 

 

─ ─  
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│⁸ ⅜ ≈─ ≤⇔≡ ⇔⁸ⱴ◓♬♅ꜙכ♪ . ─

⅜ ∆╢≤ ↕╣╢⁹↓─ ⁸ m ─ ∏╣╩ ∂╢ ⅜№╢

⁹⌂⅔⁸ ≢│⁸ ─ ⇔™ ┘ ⌂ ⌐ ∆

⅜♃כ♦╢ ╠╣≡™⌂™√╘⁸ ↓─╟℮⌂ ⅜ ∆╢ ╩ ╘╢↓

≤│≢⅝⌂™⁹ 

│⁸ ⅜ ≈─ ≤⇔≡ ⇔⁸ⱴ◓♬♅ꜙכ♪ . ─

⅜ ∆╢≤ ↕╣╢⁹↓─ ⁸ m ─ ∏╣╩ ∂╢ ⅜№╢

⁹⌂⅔⁸ ≢│⁸ ⌂ ┘ ⌂∏╣─ ⌐

⅜♃כ♦╢∆ ╠╣≡™⌂™√╘⁸ ↓─╟℮⌂ ⅜ ∆╢ ╩ ╘

╢↓≤│≢⅝⌂™⁹ 

│⁸ ⅜ ≈─ ≤⇔≡ ⇔⁸ⱴ◓♬♅ꜙכ♪ . ─

⅜ ∆╢≤ ↕╣╢⁹↓─ ⁸ m ─ ∏╣╩ ∂╢ ⅜№╢

⁹ 30 ⌐↓─╟℮⌂ ⅜ ∆╢ │⁸ ⌐ ∆≤⅔╡≢№

╢⁹ ≢ ╠╣√ ─ ⌐│ ⅜№╢⅜⁸∕─ ╩≤╢≤⁸

│ 30 ─ ⌐ ⅜ ∆╢ ⅜ ⅜ ─ ⌂ ─ ≢│╛

╛ ⌐ⱪכꜟ◓™ ∆╢↓≤≤⌂╢ ⁸ ⁹ 

─ │∕╣∙╣ ₁⌐ ∆╢≤ ↕╣╢⅜⁸ ⅜ ⌐

∆╢ ╙ ≢⅝⌂™⁹∕─ ⌐│ 7. 9 8.0 ─ ⅜ ∆╢

╙№╢⁹↓─ ─ ╩ ╘╢↓≤│≢⅝⌂™⅜⁸ ⅜∕╣∙╣

≢ ∆╢ ╟╡ ⅝ↄ⌂╢↓≤│⌂™≤ ⅎ╠╣╢⁹ 

 

⌐ ↑≡ 

 ⅔╟┘ ≢│⁸ ─ ⇔™ ╛ ⌂

⌐≈™≡─ ⅜ ╠╣≡⅔╠∏⁸ ─ ╩ ∆╢↓≤⅜≢⅝≡™⌂™⁹

╕√⁸ ≢│⁸ ⌐ ∆╢ ─ ⅜♃כ♦™ ╠╣≡⅔╠

∏⁸ ─ ⅜ ╟ↄ ╘╠╣≡™⌂™⁹↕╠⌐⁸ ⅜ ⌐ ∆╢

⌐≈™≡╙ ≢№╢⁹↓─√╘⁸ ⌐≈™≡⁸ ⇔™ ╛

⌂∏╣─ ┘ ─∏╣─ ⌂≥⁸ ─ ⌐ ∆╢ ─╟™ ╩ ╢

⅜№╢⁹ 
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 ─  

│ ─  



 

4 

 

 ─ ≤ ⌂  

ủ♩꜠fi♅ ─    

     

─    ─  

─ │ ⁸ ⁸ ┘ ⌐ ≠ↄ.  

│ 200000 ₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉

╩ .  
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 ─  

      
 

  
 

─ ה  

 (1) ╩

∆╢  

 

   

 

   

 

⁸ ⁸ │√⅝

≤℮→ ⁸ ⅔┌√ ⁸

⁸  

 ⁸ ⁸

┘ ⌐╟╢ 

ה (2)   ⌐⅔↑╢ ─ ה    

     

   34°29.6Ω 132°

30.4Ω  

ỏ ⁸ ⁸

┘ ⌐╟╢⁹

│ ⅛╠ ⁹    34°05Ω 131°47Ω  ủ 

   ↕ 78km ỏ 

   50°  ủ  

     

     

   34°29.6Ω 132°

30.4Ω  

ủ  

   34°19.9Ω 132°

20.8Ω  

ỏ  

   ↕ 23km ỏ  

   40°  ủ  

     

     

   34°30.2Ω 132°

25.0Ω  

ủ  

   34°17.4Ω 132°

17.2Ω  

ỏ  

   ↕ 27km ỏ  

   26°  ủ  

     

     

   34°16.2Ω 132°

16.3Ω  

ủ  

   34°02.4Ω 131°

51.5Ω  

ủ  

   ↕ 46km ủ  

   56°  ủ  
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  ⌐⅔↑╢ ─ ה    

     

   ↕ ┘ ─  

       ≢─ ה↕ ≤ ∂ 

 

ủ 

─ ↕⅜ 0km

≢№╢↓≤⅛╠

⁹ 

   ─ ↕  0km Ừ  

      40°  Ừ  

        ╒╓  

 

ủ │⁸♩꜠fi♅

╛ ≢ ╣

√ ⁹ 

         20km  ỏ D90⌐╟╢

─ ↕─

⅜ 20km ⁹ 

     

     

   ↕ ┘ ─  

       ≢─ ה↕ ≤ ∂ 

 

ủ 

─ ↕⅜ 0km

≢№╢↓≤⅛╠

⁹ 

   ─ ↕  0km Ừ  

      26°  Ừ  

         

 

ủ │⁸♩꜠fi♅

╛ ≢ ╣

√ ⁹ 

         20km  ỏ D90⌐╟╢

─ ↕─

⅜ 20km ⁹ 

     

     

   ↕ ┘ ─  

       ≢─ ה↕ ≤ ∂ 

 

ủ 

─ ↕⅜ 0km

≢№╢↓≤⅛╠

⁹ 

   ─ ↕  0km Ừ  

      56°  Ừ  

        ⁸  

 

 

ủ │⁸♩꜠fi♅

╛ ≢ ╣

√ ⁹ 

         20km  ỏ D90⌐╟╢

─ ↕─

⅜ 20km ⁹ 

     

 (3) ─∏╣─

⅝≤  

 

∏╣ ─ ╩

℮  

 

Ừ 

 

 

 

─ ⌂≥⌐

╟╢⁹ 
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∏╣ ─ ╩

℮  

 

 

∏╣ ─ ╩

℮  

Ừ 

 

 

Ừ 

─ ─  

 (1) ⌂∏╣

─  

 

 

 

 

 

0.3- 0.6  

 

 

 

 

 

ỏ 

 

 

 

 

 

≤ ─

∏╣─ ⅛╠

⁹ 

 (2) ─

 

 

2  

 

 

 

   ⁸12  

 

 

 

1 1   

 

1≈ ─  

 

 

ỏ 

 

 

ủ 

 

 

 

ủ 

 

 

ỏ 

 

⌐ ↕╣√

⅛╠ ⁹ 

 

⌐ ↕╣√

⅛╠ ⁹ 

 

 

⌐ ↕╣√

⅛╠ ⁹ 

 

⌐ ↕╣√

⅛╠ ⁹ 

 (3) ─∏╣─

≤  

 

─∏╣─ m  

∏╣  

 

 

─∏╣─ m  

∏╣  

 

 

─∏╣─ m  

∏╣  

 

ỏ 

 

 

 

ỏ 

 

 

 

ỏ 

 

 

─ ↕⅛╠

 

 

─ ↕⅛╠

 

 

─ ↕⅛╠

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ỏ 

 

 

 

 

 

 

 

─ ─

⅛╠ ⁹ 

 (4) ─  
≢  
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≢  

 

 
≢  

ủ 

 

 

ủ 

 

 

ủ 

─ ⁸

⅛╠ ⁹ 

─ ─  

 (1) ─

┘ ─

─  

 

    ≢  

    M .  

∏╣─     m ∏╣  

 

 

ủ 

ỏ 

 

─ ⁸∏╣─

│ ─ ↕⅛╠

⁹ 

  

    ≢  

    M .  

∏╣─     m ∏╣  

 

 

ủ 

ỏ 

 

 

  

    ≢  

    M .  

∏╣─     m ∏╣  

 

 

ủ 

ỏ 

 

  ⅜ ∆╢  

    7. 9 8.0  

 

ỏ 
│ ─

↕⁸ ⅛╠

⁹ 

 

 

 ─ ─  

    ─  

 

 

 

    

 

 

30 ─  

50 ─  

100 ─  

300 ─  

 

 

0.6 

 

0.03% 

0.05% 

0.1% 

0.4% 

 

0. 9% 

 

 

 

 

 

 

 

 

1.2 

 

% 

% 

% 

20% 

 

80% 

 

 

 

 

 

┘

│⁸ 1

⌐╟╢⁹ 

 

 

 

 

 

⅜ ─ ┘ ─ ⌂ 98─ ─℮∟⁸2001 ≢ ⅜ ↕╣

≡™╢╙─⌐≈™≡⁸∕─ ╩ ™≡ 30 ⌐ ⅜ ∆╢ ╩ ∆╢≤ ⌡

─╟℮⌐⌂╢≤ ↕╣╢⁹ 

98 ─℮∟ ─ 30 ─ ⅜ 0.1%  

98 ─℮∟ 1/4 ─ 30 ─ ⅜ 0.1% %  

98 ─℮∟ 1/4 ─ 30 ─ ⅜ %  

™∏╣╙ 2001 ≢─ ⁹ ─ ⌐ ⅜№╢ │∕─ ╩  

↓─ ╩ ╕ⅎ⁸ ─ ≢│⁸ ─╟℮⌂ ⌂ ╩ ╡

╗↓≤≤⇔≡™╢⁹ 
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30 ─ ( )⅜ % ─  

₈ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│ ™

⌐ⱪכꜟ◓ ∆╢↓≤⌐⌂╢₉ 

30 ─ ( )⅜ 0.1% % ─  

₈ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│╛╛

⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢₉ 

1995 ⁸1858 ┘ 1847 ─ ⌐⅔↑╢ 30

≤  (℮∟⁸1995 ≤ 1858 ⌐≈™≡│₈ ⌂

─ ⌐≈™≡₉ 2001 ⌐╟╢ )│

─≤⅔╡≢№╢⁹ 

 

 ╩ ⅝ ↓⇔√

 ─ 30 (%) ─ (%) 

─

( )  

1995  

7.3  

 

( )  

0.4% % % 80% 1.8 3.0 

1858  

7.0 7.1  

 

( ה )  

╒╓ 0% 10% ╒╓ % 90%

╟╡  

1.9 3.3 

1847  

7.4  

 

( )  

╒╓ 0 20% ╒╓ 0% 90%╟

╡  

0.8 2.5 

₈ ⌂ ─ ⌐≈™≡₉⌐ ↕╣≡™╢╟℮⌐⁸ │ ─

⁸ ™ ⅜ ⇔≡╙ 100%≤│⌂╠⌂™⁹∕─ │ ⌐ ⇔

⅜ ™╒≥ │ ↕ↄ⌂╢⁹ ⅜ 1 ─ │ 30 ─

│ % ⁸2 ─ │ % ≢№╢⁹ 

│⁸ ⌐ ─♃כ♦√╣↕ ⌂ ╩ ∆╙─≢⁸ ─ │ ─≤⅔

╡⁹ 

Ừ ™⁸ủ ⁸ỏ ™⁸Ỏ ⅛⌂╡ ™ 

⌐≈™≡│⁸ ⌐ ∆ ─ ⁹ 

2001  

1991  

ה 2002  

╒⅛ 1985   

ה 2008  

1996  

1997  

 (2010)  

 

 

│∆═≡ 2016 ⁹₈╒╓ %₉│ 10- 3% ─ ╩ ∆⁹⌂⅔⁸ ⌐

√∫≡ ™√ ─ │ ™ ỏ ↓≤⌐ ↕╣√™⁹ 

⁸ ┘ ╕≢─ ─ │⁸ ⌐ ™

√ ─♃כ♦╢⅝≢ ⅛╠⁸ ─ ⅛╠⇔↕╩ ⌐ꜝfi◒ ↑⇔√╙─≢⁸a⅛╠

d─ ≢ ∆⁹ ꜝfi◒─ ⌂ │ ─≤⅔╡≢№╢⁹ 

a ⅜ ™ b  c ╛╛ ™ d ™ 

─ ─ │⁸↓╣╠╩ ╘╢√╘⌐ ⇔√ ─ ⌐ ─♃כ♦╢∆

⌐ ∆╢⁹ ꜝfi◒─ ⌂ │ ─≤⅔╡≢№╢⁹ ─ ⌐≈™≡│

╩ ─↓≤⁹⌂⅔⁸ ─ ─ │⁸ ─ ╩ ∆─≢│⌂ↄ⁸

─ ─ ⅛╠⇔↕╩ ∆↓≤⌐ ∆╢ ⅜№╢⁹ 

─ ─  

─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ↄ⁸↓╣╩ ™≡ ╘√

─ ─ ⅜ ™⁹ 

─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ≢⁸↓╣╩ ™≡ ╘√

─ ─ ⅜ ⁹ 

─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ↄ⁸↓╣╩ ™≡ ╘√

─ ─ ⅜╛╛ ™⁹ 
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─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ⌐ ↄ⁸↓╣╩ ™≡ ╘√

─ ─ ⅜ ™⁹↓─√╘⁸ ─ ⇔™ ⌐╟╡ ⅜ ⅝ↄ ╦╢

⅜ ™⁹╕√│⁸ ⅜♃כ♦─ ╠╣≡™⌂™√╘⁸ ⌐⅔↑

╢ ⅜ ≢⅝∏⁸ ⌐ ─ ╩ ≤⇔≡™╢⁹ 

⅛╠ ╕≢─ ╩⁸ ≢ ∫√ ⁹ ─

⅛╠ ╕≢─ ⅜⁸ ⌐ ∆╢≤ 1.0 ≤⌂╢⁹ 

─ ⅛╠ ╕≢⌐ ⅜ ⇔≡™╢│∏─ ⁹ 
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⌐ ∆╢↓╣╕≢─ ⌂  

ה ⌐≈™≡⁸ ╒⅛ 1983 │⁸ ─ ┘ ⌐

≈™≡ ⇔⁸↓─ ─ ╩ ⇔√⁹ 1985 │⁸ ─ ⌐≈™≡⁸∕

─ ⌐ ⇔ ⌐≈™≡ ⇔√⁹ 1996 │⁸ ─ ⌐≡

√⌂ ╩ ⇔⁸ ⌐≈™≡ ⇔√⁹╕√⁸ │

⅛╠ ⌐⅛↑≡⁸ ─ ╩ ∫√⁹ 1997⁸ 1998

│⁸ ≢─♩꜠fi♅ ⅛╠ ╩ ⇔√⁹ 

ה ⌐≈™≡⁸ 1991 │⁸ ⌐

∆╢ ─ ╛ ⌐≈™≡ ╩ ⇔√⁹ │⁸ ⌐⅔™≡⁸♩꜠fi♅

╛ ⌂≥─ ╩ ™ ⌐≈™≡ ⇔√ 1996 1997⁹╕√⁸

│⁸ ⌐⅔™≡ ╩ ™ ─ ─ ⌐≈™≡ ⇔√

1997 ╒⅛ 1998⁹↕╠⌐⁸ │⁸ ⌐

⌐≈™≡ ─ ≤╖⌂⇔≡⁸ ┘ ╩ ∫√⁹ 

↕╠⌐⁸ 2010 ┘ 2011 │⁸ ─ ⁸

┘ ─ ⌐№√╢⁸ ─ ⌐⅔™≡ ⁸◖▪ꜞfi◓

⁸ ╩ ⇔⁸ ─ ╛ ╩ ⇔√⁹ 

⌂⅔⁸ 2004a, 2004b ≢│⁸ ╩ ∆╢

─ ≈≤⇔≡⁸ ╩ ≤⇔≡™√⁹ │⁸

1991 ⌐╟╡ ─ ╩ ≤⇔≡⁸ и─ ≤ ↕╣≡™╢⁹⇔⅛⇔⁸

─ ⌐⅔™≡ √⌐ ╩ ⇔√ ⁸ ─ ╩ ∆ │ ╘╠╣⌂⅛∫

√⁹∕─√╘⁸ │ ≤⇔≡│ ⇔⌂™╙─≤ ⇔⁸ ≢│

╩ ∆╢ ≤⇔≡ ╘⌂⅛∫√⁹ 

─ ─ ─ │⁸ 1991⁸ ╒⅛ 1985 ⁸ ה

2002⁸ ה 2008⁸ ┘ ─ ─ │⁸

1991⁸ ╒⅛ 1996 ┘ ה 2002 ⌂≥⌐ ↕╣≡™╢⁹ 

 

─  

 ─ ה  

 ╩ ∆╢  

 │⁸⅔⅔╗⌡ ⅛╠⁸ ⁸ ⁸ │√⅝≤℮→ ⁸ ⅔

┌√ ⁸ ⁸ ⅛╦∟ ⅛╠ ↕╣╢ ⁸ ⁹ 

╩ ∆╢ ─ ה │⁸ 1985 1997⁸ 1991⁸

1994 1995 1996 1997 1998⁸ 1996⁸ ה 2002⁸

ה 2008 ⌂≥⌐ ↕╣≡™╢⁹ ─ ⌐№√╢ ─ │↓╣╠─

≢╒╓ ⇔≡™╢⅜⁸ ─ ⌐№√╢ ⌐≈™≡│⁸ ה 2002

⌐│ ↕╣≡™⌂™⁹⌂⅔⁸ 2004b ⅜ ╩

∆╢ ─ ≈≤ ⇔≡™√ ─ ⌐≈™≡│⁸ ה 2008 ⌐╟╢

─ ⅛╠ km ╣≡™╢↓≤⅛╠⁸ ─ ≢│ Ί ≤ ─ ≢│

⌂ↄ⁸╟╡ ⇔≡ ∆╢ ≤ ─ ≢№╢≤ ⇔√⁹╕√⁸ ⌐≈™

≡│ (1991) ┘ ה 2002⁸ ה 2008 ⌐│ ≤⇔≡

↕╣≡™⌂™⁹ 

⌂⅔⁸ ╩ ∆╢ ─ ┘ │⁸ 1991⁸ ╒⅛ 1985

┘ ה 2002⁸ ה 2008 ⌐╟∫√⁹ 

 

─ ה  

─ ↕ ┘ │⁸ ⌐ ↕╣√ ─ ≤ ─

╩ ≢ ┬≤∕╣∙╣ 78km⁸ 50° ≤⌂╢⁹√∞⇔⁸ ⌐⅔↑╢ ⌐

≈™≡│⁸ ─ ╩ ≤∆╢ ≢│╒╓ ≢№╢⅜⁸ ─

⌐⅔™≡ ≤ ─ ⌐ ℮╟℮⌐╒╓ ⌐╝╢╛⅛⌐ ⇔⁸N80°W≤

⌂╢⁹ 

─ ─ ⌐≈™≡⁸ ה 2002 ≢│⁸ ⅜ ─
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≢ ⌐ ╢≤⇔≡™╢⁹⇔⅛⇔⁸ 1997 ⌐╟╢

≤⁸ ≢─♩꜠fi♅ ─ Ⱳכꜞfi◓ ⌐≡ ─

⅜ ╘╠╣⌂™≤⇔√⁹∕─ ⁸ 2010 ┘ 2011 │ ≢

≤ ╩ ⇔⁸ ─ ⅜ ─ ╕≢ ┘╢↓≤╩ ╠⅛

⌐⇔√⁹↓─↓≤⅛╠⁸ ─ ≢│ ⅜ ╕≢ ┘≡™╢≤ ⇔√⁹⌂⅔⁸

⌐≈™≡│⁸ ─ ≢│ ≤ ↕╣≡™⌂™√╘⁸ ⅜ ╕≢ ┘≡™⌂

™╙─≤╖╠╣╢⁹ 

─ ↕│⁸ ⅜ ⌐ ⇔≡™╢↓≤⅛╠ km≤⇔√⁹ 

─ │⁸ ⌐⅔↑╢ ⅜☻כ꜠♩ ≢№╢↓≤⁸╕√⁸ ╛♩꜠fi♅

⌐ ╘╠╣╢ ─ ⌂≥⅛╠⁸ ≢│ ≤ ↕╣╢⁹ 

─ │⁸ ⅔╟┘ ≢│ D90⌐╟╢ ─ ─ ↕⅜

20km ≤ ↕╣╢↓≤⅛╠⁸ ─ ╙ 20km ≤ ↕╣╢⁹

≢│ D90⌐╟╢ ─ ─ ↕⅜ 20km ≤ ↕╣╢↓≤⅛╠⁸ ─ ╙ 20km

≤ ↕╣╢⁹ 

⌂⅔⁸ ∆╢ ⅛╠│⁸ ⅔╟┘ ─ ─

│ 20- 25km≤ ↕╣╢⅜⁸ ⌂ ─ ↕│ 15- 20km ≢№╡⁸ ≢ ↕╣√

↕ 25km│ ⅛≈ ⌂╙─≢№╢≤ ⇔√⁹ 

 

─ ─ ⅝ ∏╣─ ⅝ 10  

 │⁸ ⌂≥⅛╠⁸ ∏╣╩ ≤∆╢ ≢ ─ ╩

∫≡™╢≤ ⅎ╠╣╢⁹ 

 

 ─ ─  

⌂∏╣─ 10  

│ ∏╣╩ ≤⇔⁸ ─ ╩ ∫≡™╢≤ ⅎ╠╣╢⅜⁸

∏╣─ ⌐ ∆╢ ⌂ │ ╠╣≡™⌂™⁹⌂⅔⁸ ⌐≈™≡│⁸

─ ─ ≤ ╩ ™╢≤ │ 0.3 0.6 ≤ ╘╠╣╢⁹ 

 

 

ủ ה ⌐ ╘╠╣√ ─  

 ≢│⁸♩꜠fi♅ ⌂≥ ─ ⌐ ∆╢ ─ ⅜ ╦╣≡™╢⁹ 

 

 

1996 │⁸ ─ ↓™℮ⅎ ┘ ≢

♩꜠fi♅ ╩ ∫√⁹ 

ה  

1996 │⁸No.1♩꜠fi♅─ ≢ ⅜ ⌐ ⅝ ╕╣⁸13 ─ ╩

∆ ⅜ ∟ ╪≢™╢↓≤⁸ ┘⁸No.2♩꜠fi♅≢ о ─ ⅜ ⌐╟∫

≡ ╠╣ 13 ─ ⅜ ╩ ℮↓≤⅛╠⁸ ⌐ ⅜№∫√≤⇔≡™╢⁹

⇔⅛⇔⌂⅜╠⁸No.1♩꜠fi♅≢─ ─ ∟ ╖│ ≢⁸↓─ ∟ ╖⅜

≢ ∂√ ╩ ≢⅝⌂™√╘⁸↓─ ∟ ╖⅜ ─ ╩ ∆≤ ∆╢↓≤│

≢⅝⌂™⁹╕√⁸No.2♩꜠fi♅≢ ╩ ↑≡™╢ о ⅛╠│ ⌂ ⅜

╠╣≡⅔╠∏⁸ ─ ╩ ∆╢↓≤│≢⅝⌂™⁹ 

 

ה  

No.3♩꜠fi♅≢│⁸ ─ ⌐ ╩ ℮ ⅜ ⇔⁸↓─ ╩ ╕∂╡─

м ⅜ ∫≡™╢↓≤⅜ ↕╣√ 1996⁹ ╕∂╡─ м ─

⅛╠ ─14 11 ⅜ ╠╣≡™╢↓≤⅛╠⁸ ─ │

≢№╢ ⅜№╢⁹ 

 

ủ ה ─  

 ≢│™ↄ≈⅛─ ─ ⅜№╢⅜⁸ ⌐ ⇔√ ─
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│ ╠╣≡™⌂™⁹ 

 

 ─↓≤⅛╠⁸ ─ │⁸ ≢─♩꜠fi♅ ─ ⅛╠

≢№∫√ ⅜№╢⁹ 

 

 

1996 │⁸ ─ ⁸ ⁸ ♩

꜠fi♅ ≢ ─ ⌐⅔™≡♩꜠fi♅ ╩ ∫√⁹ │♩꜠fi♅ ─ ⌐ ⇔⁸

│╒╓ ≢╒╓ ⌐ ⇔≡⅔╡⁸ cm ─ ╩ ∫√ 10 20cm

─ ╩ ⇔≡™╢ ⁹♩꜠fi♅─ ⌐⅔™≡⁸ │ ─ к

╩ ∫≡⅔╡⁸↓─ ⅛╠ √ ─ 14 │ ╩ ∆⁹ ⁸∕─

─ 11 12 ╩ ∆ к │ ╩ ↑≡™⌂™⁹⇔√⅜∫≡⁸ ─

│ ⁸12 ≢№∫√≤ ↕╣╢⁹ 

 

ủ ה ─  

 ≢│™ↄ≈⅛─ ─ ⅜№╢⅜⁸ ⌐ ⇔√ ─ │

╠╣≡™⌂™⁹ 

 

 ─↓≤⅛╠⁸ ─ │⁸♩꜠fi♅ ⌐╟╢≤ 7 ⁸12

≢№∫√≤ ↕╣╢⁹ 

 

 

1 ⅔⅜√  

1997 │⁸ ─ ⌐ ™ ≢♩꜠fi♅

╩ ™⁸♩꜠fi♅ ⌐ ⇔√ ⁸25 27 ⌐ ╩ ⇔⁸ ⅜

2.5 ⌐ ⇔√≤ ↕╣╢20 ⌐ ╦╣╢≤⇔≡™╢⁹↓─ ─ ≤⇔≡⁸20 ─

⌐№╢ 21 ⌐ ─●ꜝ☻ ⅜ ╕╣╢↓≤╩ ⇔≡™

╢⁹⇔⅛⇔⌂⅜╠⁸21 │ ≢№╢↓≤⅛╠⁸∆≢⌐ ⌐ ⇔≡™√╙─⅜ ╣≡

⅝√ ≢№╢ ╙ ⌐№╢√╘⁸↓─♩꜠fi♅⅛╠ ─ ╩ ∆╢↓≤│

≢⅝⌂™⁹ 

 

2 ∟⅛─┬  

1997 │⁸ ─ ╛╛ ╟╡─ ≢♩꜠

fi♅ ╩ ™⁸ ╩ ╢ ⌂ ╩ ⇔√⁹ ⌐│ ─ ⅜ ╘╠

╣⌂™↓≤⅛╠⁸↓─ │ ⁸ ∞↑ ⇔≡∕╣⅜ ─

⌐ ⇔≡™╢≤ ↕╣╢⁹ ─ │⁸ ╩ ℮ ─ 14 11 ⅛╠

≤ ↕╣╢⁹ 

 

3 │√⅝  

1997 │⁸ ─ 2.5km⌐ ∆╢ ─

≢♩꜠fi♅ ╩ ∫√ ⁹♩꜠fi♅≢│ᵡ ─ ╩ ↕∑╢ ⅜

↕╣⁸∕─℮∟ ᵝ 12 ─ ⅜⁸ ─

ᵠ ─ ╟╡ ⅝™↓≤⅛╠⁸↓─ ⌐ ─ ⅜ ╘╠╣

╢⁹↕╠⌐♩꜠fi♅ ≢│⁸β ≤∕─ ─ᵠ ≢ ─ ™⌐ ⅜ ╘╠╣╢⁹

─↓≤⅛╠⁸↓─ ≢│ᵡ ⌐ ⅜№╡⁸ ─ᵝ ⁸ᵠ

⌐⁸ ≈ ─ ⅜№∫√ ⅜№╢⁹⌂⅔⁸ᵠ ⅔╟┘ᵡ ─ ⌂ │

╠╣≡™⌂™⁹ 

 

4 ℮∆∞  

1997 │⁸ ─ ⌐ ™ ≢♩

꜠fi♅ ╩ ™⁸ ⅜ ≤∕─ ─ ╩ ↕∑≡™╢↓≤╩ ⇔

√ ⁹ ⌐ ╠╣╢ ─ 8- b ≤⁸ ╩ ℮ 4 ⅛╠ ╠╣√ 14 ⅛
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╠ ⌐ ⅜№∫√≤ ↕╣╢⁹ 

 

ủ ה ─  

 ⅛╠ ≢│™ↄ≈⅛─ ─ ⅜№╢⅜⁸ ⌐

⇔√ ─ │ ╠╣≡™⌂™⁹ 

 

 ─↓≤⅛╠⁸ ─ │⁸ ≢─♩꜠fi♅ ⅛╠

≢№∫√≤ ↕╣╢⁹╕√⁸ ≈ ─ │⁸ ≢─♩꜠

fi♅ ⅛╠ ≢№∫√ ⅜№╢⁹ 

 

 ─ ╩╕≤╘╢≤⁸ ─ │ ⌐ ⌂∫≡⅔

╡⁸ ≢│ ⁸ ≢│ 7 ⁸12 ⁸

≢│ ≢№∫√≤ ↕╣╢ ⁹╕√⁸ ≈ ─ │⁸

─╖≢ ⇔≡⅔╡⁸ ≢№∫√ ⅜№╢⁹ 

 

 

─ ∏╣─ 10  

 ─ ↕│ 23km≢№╢↓≤⅛╠⁸ ─ ⅜ ⇔√ ⁸

⌐╟╣┌⁸ ─ ─ │ 2.3m≤ ≢⅝╢⁹↓↓≢ ™√ │⁸

╒⅛ 1980 ⌐╟╢ ─ ≢№╢⁹L│ ─ ≢ ∆╢ ─ ↕ km⁸D│ ─

⌐ ℮ m ≢№╢⁹ 

 

      10- 1      

 

─ ↕│ 27km≢№╢↓≤⅛╠⁸ ─ ⅜ ⇔√ ⁸

⌐╟╣┌⁸ ─ ─ │ 2.7m≤ ≢⅝╢⁹ 

⌐⅔™≡⁸ 1997 │⁸ ≢─♅ꜗ

fiⱠꜟ ─ ⅛╠⁸ ∏╣ ⌐≈™≡ 2±0.5 ─ ⅜№╢≤⇔≡™╢⁹ ⁸

│ ↕⅜ 46km≢№╢↓≤⅛╠⁸ ╩ ™╢≤ ─ ⌐ ℮ │ 4.6m

≤ ╘╠╣╢⁹ ⌐│ ⅜№╢⅜⁸ 1997 ⌐╟╢ │

─ ⌐ ╕∫≡™╢√╘⁸ ─ ≢│ ⌐╟╢ 4.6m╩ ─ ⌐ ℮

≤ ⇔√⁹⌂⅔⁸ ⌐≈™≡⁸ 1997 │⁸

≢─♩꜠fi♅─ ⌐⅔™≡ ↕╣√ ⅛╠ ─ ⌐╟╢

╩ ≤ ⇔≡™╢⁹ 

 

⅛╠⁸ ─ ─ │ m ⁸ │ m ⁸

│ m ≢№∫√ ⅜№╢⁹ 

 

 

 

─ ⌐ ∆╢ │ ╠╣≡™⌂™⁹ 

 

 

─ ⌐ ∆╢ │ ╠╣≡™⌂™⁹ 

 

 

╩ ∆╢ ─ ♩꜠fi♅⅛╠ ⅜ ≤

↕╣╢↓≤⁸ ┘ ♩꜠fi♅⅛╠ ⌐ ≈ ─ ⅜№∫√ ⅜№

╢↓≤⅛╠⁸ ─ │ ─ ╩ ╘≡

⌐ ─ ⅜№╢≤⇔≡ ╘╢↓≤⅜≢⅝⁸ ≢№╢ ⅜№╢⁹ 
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│ ─ ⁸ ⁸ ⅛╠ ⇔≡⁸ ⁸ ⁸

─ ≈─ ⅛╠ ↕╣╢⁹ 

 

 

 - ⌐⅔↑╢ 1994 ╕≢─ 100 ─ ≢│⁸

≢ ─╦∏⅛⌂ └∏╖⅜ ╠╣╢( )⁹⌂⅔⁸ ─ ≢

─╦∏⅛⌂ └∏╖⅜ ╠╣╢⅜⁸↓─ ─ ⅜ ⌂ ─ ╩ ↑≡™

╢ ⅜№╢⁹ ⁸2005 ⅛╠ 2010 ╕≢─ ( ) ┘

─ 2011 ⅛╠ 2015 ╕≢─ ( )─GNSS ⅛╠ ↕╣√

└∏╖ ≢│⁸ ─╦∏⅛⌂ └∏╖⅜ ╠╣╢⁹ 

 

 

 18 ─ ⌐╟╣┌⁸ ↕ │⁸ ≢ 15km- 20km

⁸ ┘ ≢ 20- 25km ≢№╢ ( )⁹ ─

≢ ⅜ ╠╣⁸ ≢│№╢ ╕≤╕∫√ ╙ ╠╣╢⁹╕√⁸

≢│ ─ ⌐ ∫√ ╙ ╠╣╢⁹ ─ ╕╢ │ ⌂™⅜⁸

─ ⌂ ╩ ╢≤ ⌐ ╩ ≈ ⅜ ™( )⁹1923 ⁸

─ │ ⇔≡™⌂™⁹ 

 

 ─ ─  

─ ┘ ─  

│⁸ ─≤⅔╡ ⅜ ≈─ ⌐╟╡ ↕╣╢≤ ↕╣⁸ │⁸

⁸ ⁸ ≢№╢⁹ 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ ┘ ─

╩ ™╢≤⁸ ∆╢ ─ │M7.1 ≢№╡⁸ ─∏╣⅜ ∂╢ ⅜№╢⁹

™√ │⁸ 1975 ⌐╟╢ ─ ≢№╢⁹↓↓≢⁸ │ ─ ≢ ∆╢ ─

↕ km⁸ │∕─ ─ ≢№╢⁹ 

 (log 2.9) /0.6         

 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ ┘ ╩

™╢≤⁸ ∆╢ ─ │ 7.2 ≢№╡⁸ ─∏╣⅜ ∂╢ ⅜№╢⁹ 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ ┘ ╩ ™

╢≤⁸ ∆╢ ─ │ 7. ≢№╡⁸ ╙⇔ↄ│∕╣ ─∏╣⅜ ∂╢

⅜№╢⁹ 

⌂⅔⁸ ─ ⌂≥╩ ∆╢≤⁸ ─ ⅜ ⌐ ∆╢

╛⁸ ─ ╖ ╦∑⌐╟∫≡ ⌂╢ ─ ⅜ ∂╢ ╙№╢⁹

≤ ⅜ ⌐ ⇔√ ⌐│⁸ ↕⅜ 78km≤⌂╡⁸ ╩ ™√

│ 8.0 ≢№╢ ⅜№╢ 13 ⁹╕√⁸ ≤ ⅜ ⌐

⇔√ ⌐│⁸ ↕⅜ 73km≤⌂╡⁸ ╩ ™√ │ 7.9 ≢№╢

⅜№╢⁹ 

 

─  

 ≢│⁸ ⅜ ⁸ ⅜

≤ ╘╠╣≡™╢↓≤⅛╠⁸ ⌐ ∆╢ ⌐⅔↑╢ │⁸0.6 1.2 ≤

⌂╡⁸╕√⁸ 2001 ⌐ ↕╣√ BPT ⸗♦ꜟ⁸

ɖ 0.24 ⌐╟╢≤⁸ 30 ⁸50 ⁸100 ⁸300 ─ │⁸∕

╣∙╣ 0.03 2 ⁸0.05 3 ⁸0.1 6 ⁸0.4 20 ≤⌂╢⁹╕√⁸ ╕≢─ │⁸0.9

80 ≤⌂╢⁹ ⌐↓╣╠─ ─

1999 ╩ ∆⁹ 

≢ ╠╣√ ─ ⌐│ ⅜№╢⅜⁸∕─ ╩ ╢≤⁸ │

30 ─ ⌐ ⅜ ∆╢ ⅜ ⅜ ─ ⌂ ─ ≢│╛╛ ⌐ⱪכꜟ◓™ ∆╢↓≤≤



 

16 

⌂╢ ⁸ ⁹ 

 

⌐ ↑≡ 

─℮∟⁸ ⁸ ≢│⁸ ⌐ ∆╢

─ ⅜♃כ♦™ ╠╣≡™⌂™⌂≥⁸ ─ ⅜ ╟ↄ ╘╠╣≡™⌂™⁹╕√⁸

≢│ ⌂∏╣─ ⅜ ╘╠╣≡™⌂™⁹↕╠⌐⁸™∏╣─ ⌐≈™≡╙

─ ⌐≈™≡─ ⅜ ╠╣≡™⌂™⁹↓─√╘⁸ ⌐≈™≡⁸ ╛

⌂∏╣─ ┘ ─∏╣─ ⌂≥⁸ ─ ⌐ ∆╢ ⇔™ ⅜ ≢№╢⁹ 

 

 

│⁸ 1991 ≢│ ≤↕╣≡™╢⁹╕√⁸ ─

⌐≈™≡│⁸ 1991 ≢│ ⌐ ≤⇔⅛ ⅜⌂™↓≤⅛╠⁸

⌐ ⇔≡│ ↓─ ╩₈ ─ ₉≤ ─ ╤⌐₈─ ₉╩≈↑≡ ⇔√⁹ 

 

10 ╩ ⌐╦⅛╡╛∆™╟℮⌐₈∏╣₉≤™℮ ≢ ⇔≡™╢⁹↓↓≢│

≢№╢ ⅜ ╛ ─ ∏╣ ⌐ ∆╢╙─≢№╢↓≤╩ ∆√╘⁸ ╩ ⇔√⁹

⁸ ─ ≢│ ╩ ™╢⁹⌂⅔⁸ ─ ≢│⁸ │ ╩ ℮₈∏

╣─ ₉≤ ╩ ╦⌂™ √╦ ╖─ ╟╡⌂╢⁹ 

 

11 14C ⌐≈™≡⁸10,000 ╟╡ ⇔™ │ ⱪ꜡◓ꜝⱶOxCal4.1 ( Ramsay, 1995, 

2001)⌐ ≠™≡ ⇔⁸1ɨ─ ─ ≢ ⇔√⁹ │ Reimer et al . (2009) ╩

™√⁹20,000 BP╟╡╙ ™ ⌐≈™≡│⁸Kitagawa and van der Plicht 1998

⌐ ≠™≡ ⇔√⁹10,000 ╟╡╙ ⇔™ │ ⇔≡ ≢ ⇔⁸

↓─℮∟ 2,000 ╟╡╙ ⇔™ │ ╩ ⇔√⁹10,000 ╟╡╙ ™

⌐≈™≡│ ⇔≡ ≢ ⇔√⁹√∞⇔⁸ ⇔ 1ɨ─ ≢ ⇔√ ⅜

10,000 BP╩ ╗ ⌐│⁸10,000- 11,000 BP─ │ ⇔≡ ≢ ⇔√⁹ 

 
12 n AT ─ ⌐≈™≡│⁸

1996⁸ ה 2001 ⅛╠⁸25,000 BP≤⇔⁸ ⇔≡ ≤⇔

√⁹ 

 

13 ⅜ ⌐ ⇔√↓≤╩ ∆ │ ╠╣≡™⌂™⅜⁸ ⌂ↄ≤╙ ⌐⅔™

≡│⁸ ⁸ ⁸ ∕╣∙╣⅜ ₁⌐ ⇔√≤ ⅎ╠╣╢⁹ 

 

 

  

1998 ─ ⌐≈™≡ 59

514- 520  

ה  2008 1:25,000  ≤∕─ ₈ ₉₈

₉ D - No.520  

1996 ה ┘ ⌐ ∆╢ 137 

p  

ה  ה  ה   1998 ─ ⌐≈™≡

16 89- 94  

1996 ─ ─ 14 39- 47  

1999 ₈ ⌂

─ ⌐≈™≡₉. 74p  

2010 ₈ ─ ₉

117p  

2001 ⌂ ─ ⌐≈™≡. 46p  

2004a ₈ ─ ₉ 16p  

2004b ₈ ─ ₉ 15p  

1997 8 ₈ ₉
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1:100000 ₈ 83pה₉     

1991 ₈ ─ Ί ≤ Ί₉ 437p  

Kitagawa, H. and van der Plicht, J. 1998 : A tmospheric  radiocarbon calibration to 45, 000 

yrB.P.:Late Glacial fluctuations and cosmogenic isotope production. Science, 279, 

1187- 1190.  

ה  2001 ₈ ─ ▪♩ꜝ☻₉ CD- ROM 122pה

 

1997 ⌐ ה ה ─ ┘ 7

ה 136- 140  

1975 ⅛╠ ∆╢ ─ ≤ ⌐≈™≡ 28 269- 283  

ה ה ה   (1980) 1896 ─

55 795- 855. 

 2011 ⌐⅔↑╢ ─ ה

11 197- 226  

1996 ₈ ─♥ⱨꜝ₉

352p  

ה  ה ה ה 1996 1:25,00 0 ₈ ₉

D.1 No.333  

 2002 ₈ ♦☺♃ꜟⱴ♇ⱪ₉ DVD- ROM ה

60pה  

Ramsey, B.C. (1995)  :  Radiocarbon calibration and analysis of stratigraphy: The OxCal 

program. Radiocarbon, 37, 425 - 430.  

Ramsey, B.C. (2001)  :  Development of the radiocarbon calibration program OxCal. Radiocarbon, 
43, 355 - 363. 

Reimer, P. J., Baillie, M. G. L., Bard, E., Bayliss, A., Beck, J. W., Blackwell, P. G., 

Bronk Ramsey, C., Buck, C. E., Burr, G. S., Edwards, R. L., Friedrich, M., Grootes,  

P. M., Guilderson, T. P., Hajdas, I., Heaton, T. J., Hogg, A. G., Hughen, K. A., Kaiser, 

K. F., Kromer, B., McCormac, F. G., Manning, S. W., Reimer, R. W., Richards, D. A., 

Southon, J. R., Talamo, S., Turney, C. S. M., van der Plicht, J., and Weyhenmeyer, C. 

E. (2009) : IntCal09 and Marine09 radiocarbon age calibration curves, 0 - 50,000 years 

cal BP. Radiocarbon, 51, 1111 - 1150. 

2010 ⌐⅔↑╢ ₈ ₉

51p  

ה ה ה  ה   1983 ─

─ 79p  

 1985  ∕─ ≤ 245- 253  

 1997 ─ ┘ No.303

 129- 136  

ה ה 1985 1:500,000 ₈ ₉  

1994 ⌐ ∆╢ 1- 1

3- 9  

1995 ⌐ ∆╢ 2

1- 1 5- 6  

1996 ⌐ ∆╢ 3

62p  

1997 ⌐ ∆╢ 2

238p  

1998 ⌐ ∆╢ 2

136p  
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─ │ ╩ 1996 ⅜ ⇔√ ⁹ ≢│⁸

─ │ Reimer et al. 2009 ⌐╟╢↓≤≤⇔≡™╢√╘⁸ ⌐ ─ ╩ Reimer et 

al. 2009 ─ ⌐ ⇔√ │ ≢ ╩ ∆⁹ 
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