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╛╕↕⅝ │⁸ ⅛╠ ⌐⅛↑≡ ∆╢

≢№╢⁹↓↓≢│⁸ ⌐ ⌐╟∫≡ ╦╣√ ⁸ ⅛╠12

⌐⅛↑≡ ⌐╟∫≡ ╦╣√ ┘ 19 ⌐ ⌐

╟∫≡ ╦╣√ ╩│∂╘⁸↓╣╕≢⌐ ╦╣√ ⌐ ≠™≡⁸ ↄ

↕∞⌐ ╩ ╘√ ⌐≈™≡ ─╟℮⌐ ⇔√⁹*1 

 

 

│⁸ ⌂⅞∑╪ ⁸ ⁸ ─ ≈─

⌐ ↕╣╢ ⁸ ⁹ 

│⁸ ≤╕√ ⅛╠ ⌂⅞

⌐ ╢ ≢№╢⁹ ↕│ 32km≢⁸╒╓ ⌐ ┘≡⅔╡⁸ ─ ⅜

⌐ ⇔≡ ⌐ ∆╢ ≢№╢ ⁹ 

│⁸ ╖╕↕⅛  ⅛╠

⌐ ╢ ≢⁸╒╓ ⌐ ─ ⅜ ⌂╢╟℮⌐ ⇔≡

™╢⁹ ─ ↕│ 79km≢⁸ ∏╣⅜ ∆╢ ≢№╢ ⁹ 

│⁸ ⅛╠ ⌐⅛↑≡ ∆╢ ≢№╢⁹ ↕

│ 13km≢⁸ ⌐ ┘╢ ∏╣⅜ ∆╢ ≢№╢ ⁹ 

⌂⅔⁸ │⁸ ╟╡ ≤ ⅛╪↨⅝

╟╡ ≤≢│∕╣∙╣ ⅜ ⌂╢⁹↓─√╘⁸↓↓≢│

┘ ⌐ ↑≡ ╩ ∫√⁹ ⁸ ⁸ ⁹ 

 

 

(1)  

─ ⌂ ─∏╣─ │ 0.06 0.09m ≢№∫√

⅜№╢⅜⁸ ─ ⌂ │ ≢№╢⁹╕√⁸ ─ ⌐╟

╢ ⁸⅜™⌂│≢♃כ♦⌂ ⅛╠ ╘√ ─∏╣─ ≤ ⌂∏╣─

⌐ ≠ↄ≤⁸ │ ≢№∫√ ⅜№╢

⁹ 

(2)  

─ ⌂ ∏╣ │ m ≢⁸ ─ │868 10
                                                   
*1 ⌐≈™≡│⁸ 2003 ⌐╟╡⁸∕╣╕≢⌐ ╦╣√ ⌐

≠™√ ⅜ ↕╣≡™╢⅜⁸ 2008 ⌂≥⌐╟∫≡ ─ ⌐

∆╢ √⌂ ⅜ ╠╣√↓≤⅛╠ ╩ ™⁸ ╩ ⇔√⁹ 

25 19  
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─ ≢№∫√≤ ↕╣⁸ ≈ ─ │ ⁸

≢№∫√ ⅜№╢⁹ ─ ∏╣─ │ m ≢⁸

│ ≢№∫√ ⅜№╢ ⁹ 

╕√⁸ ─ ⌂ ∏╣ │⁸0.8m ≢№∫√ ⅜№╢⁹

─ │ ⁸ ≢⁸ │ ≢№∫

√ ⅜№╢ ⁹ 

(3)  

─ ⌂ ∏╣ │⁸ 0.2m ≢№∫√ ⅜№╢⁹ ─

│ ⁸12 ≤ ↕╣⁸ │ ≢№

∫√ ⅜№╢ ⁹ 

 

 

(1)  

≢│⁸ⱴ◓♬♅ꜙכ♪ M 7.3 ─ ⅜ ∆╢ ⅜№╡⁸

∕─≤⅝ ─ ⅜ ⌐ ⇔≡ m ╕╢ ⅜ ∏╢ ⅜№╢

⁹ 

│⁸ ⅜ ⇔≡™⌂™─≢⁸ ─ │ ≢№

╡⁸ │ ™⅜⁸ ↓─╟℮⌂ ⅜ ∆╢ │ ⌐ ∆≤⅔╡≢

№╢⁹ 

≢ ╠╣√ ─ ⌐│ ⅜№╢⅜⁸∕─ ╩≤╢≤⁸

│ 30 ─ ⌐ ⅜ ∆╢ ⅜ ⅜ ─ ⌂ ─ ≢│╛╛

⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢ ⁹ 

(2)  

≢│⁸M7.7 ─ ⅜ ∆╢ ⅜№╡⁸∕─≤⅝─ ∏╣ │

m ≤⌂╢ ⅜№╢ ⁹ 

≢│⁸M7.3 ─ ⅜ ∆╢ ⅜№╡⁸∕─≤⅝─ ∏╣ │

m ≤⌂╢ ⅜№╢ ⁹ 

⌂⅔⁸ ⅜ ⇔≡ ∆╢↓≤╙ ⅎ╠╣╢⁹∕─ ⁸M8.0

─ ⅜ ∆╢ ⅜№╢⁹ 

⌐⅔™≡ ↓─╟℮⌂ ⅜ ∆╢ │ ⌐ ∆≤⅔╡≢

№╢⁹ ⅜ ⇔≡ ∆╢ ─ │⁸ ≤

∕╣∙╣─ ╩ ⅎ⌂™≤ ⅎ╠╣╢⁹ 

≢ ╠╣√ ─ ⌐│ ⅜№╢⅜⁸∕─ ╩≤╢≤⁸

│ 30 ─ ⌐ ⅜ ∆╢ ⅜ ⅜ ─ ⌂ ─ ≢│╛╛ ™◓

⌐ⱪכꜟ ∆╢↓≤⌐⌂╢ ⁸ ⁹ 

(3)  

≢│⁸M6.7 ─ ⅜ ∆╢ ⅜№╡⁸∕─≤⅝─ ∏╣─

│ m ≤⌂╢ ⅜№╢ ⁹ 

⌐⅔™≡ ↓─╟℮⌂ ⅜ ∆╢ │ ⌐ ∆≤⅔╡≢

№╢⁹ 



3 

 

 

 

─ ≢│⁸ ─ ╩ ╡ ⅜♃כ♦╗ ╠╣

√↓≤⌐╟╡⁸ ─ ─ ⌐≈™≡╟╡ ─ ™ ≤∆╢↓

≤⅜≢⅝√⁹⇔⅛⇔⌂⅜╠⁸ ─ ⌐≈™≡ ─╟℮⌂ ⅜ ↕╣

≡™╢⁹ 

│⁸ ─ ⅜╒≤╪≥ ╠╣≡™⌂™↓≤⅛╠⁸ ─

⌐≈™≡ ⌂╢ ⅜ ≢№╢⁹ 

≢│⁸ ⌐ ⌐ ∆╢ ─ ⅜♃כ♦™ ╠╣

≡™⌂™⁹╕√⁸ ─ │⁸∕─ ⅜ ≢│⌂ↄ⁸ ≤

⅜ ⌂╢ ⌐⁸ ⌐≈™≡│ ─ ⌐ ∆╢ ⅜ ™≤ ⅎ

╠╣╢⁹ ≤ ─ ┘ ─ ╩ ╠⅛⌐∆╢ ┘⌐

─ ╩ ↕∑╢ ⅛╠⁸ ⌂╢ ⅜ ≢№╢⁹ 

≢│⁸ ─ ⅜ ™ ⌐⁸ ╙ ╡ ╕╣

≡™⌂™√╘⁸↓╣╠─ ╩ ↕∑╢ ≢ ⌂╢ ⅜ ≢№╢⁹ 
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    10  

         

10  

200000
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─ ה  

 ( 1) ╩

∆╢  

─ ⁸ ⌂⅞∑╪

 

 ⁸ ⌐╟╢⁹ 

 

(2) ─ ה

 

⌐⅔↑╢ ─ ה  

─  

 35°06.9Ω 133°53.1Ω 

 35°09.1Ω 134°13.7Ω 

↕        32km 

⌐⅔↑╢ ─ ה  

↕ ┘ ─  

≢─ ה↕ ≤ ∂ 

 

─ ↕  km 

 

    82°  

         

           

─ ─ ↕│ 15km  

 

 

ủ 

 

ủ 

 

 

ủ 

 

Ừ 

 

ủ 

 

 

⁸ ⌐╟╢⁹

┘ ↕│ ⅛

╠ ⁹ 

 

 

─ ↕⅜ km≢

№╢↓≤⅛╠ ⁹ 

⅜ ≢

╠╣╢↓≤⅛╠ ⁹ 

│⁸ ─

╩ ≢ ╪∞

⁹ 

 

(3) ─∏╣─

⅝≤  

─  

∏╣ ╩ ℮  

ủ ⁸11⌐╟╢⁹ 

─ ─  

 (1) ⌂∏╣─

 

0.06 0.09 m  ỏ 11⌐╟╢⁹ 

(2) ─     

(3) ─∏╣─

≤  

─∏╣─   m  

 

  

 

ỏ 

 

 

ỏ 

─ ↕⅛╠ ⁹

─√╘

90כ45 ╩ ⁹ 

⌂∏╣─

┘ ─∏╣─

⅛╠ ⁹ 

(4) ─  ≢  ỏ ─ ⅛╠

⁹ 

─ ─  

 (1) ─

┘ ─ ─

 

      ≢  

─     M7.3  

∏╣─       m  

ỏ 

ỏ 

ỏ 

 

─ ↕⅛╠ ⁹ 

─ ↕⅛╠ ⁹

45Ί90 ╩ ⁹ 
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─  

 

 

 
  

 

 30 ─  

 50 ─  

100 ─  

300 ─  

 

0.06% 0.1% 

0. 1% 0. 2% 

0.2- 0.4% 

0. 6% % 

 

d 

⅜ ─√╘⁸

╩╙≤⌐ⱳ▪

♁fi ≢ ⇔√⁹ 
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─ ה  

 (1) 

╩ ∆╢  

 

⁸ └∂╕ ⁸ ⁸

ↄ╣↕⅛≤℮→  

 

⁸  

 ⁸ ⌐╟╢⁹ 

 

(2) ─

ה  

⌐⅔↑╢ ─ ה  

─  

 

35°08.4Ω 134°16.0Ω 

34°53.2Ω 134°43.8Ω 

 

 34°57.5Ω 134°45.2Ω 

 34°47.0Ω 135°00.8Ω 

↕         79km 

℮∟  51km 

 31km 

 

 

 

Ừ 

 

 

Ừ 

 

Ừ 

Ừ 

Ừ 

 

 

 

⁸ ⌐╟╢⁹ 

┘ ↕│ ⅛

╠ ⁹ 

 

⌐⅔↑╢ ─ ה  

↕ ┘ ─  

≤╙  ≢─ ה↕ ≤ ∂ 

─ ↕ 

≤╙  km 

 

 

 57°  

 51°  

 

≤╙  ╒╓  

 

 

 

≤╙  20km 

 

 

ủ 

 

Ừ 

 

 

Ừ 

Ừ 

 

ủ 

 

 

 

ủ 

 

 

─ ↕⅜ km≢№

╢↓≤⅛╠ ⁹ 

⅜ ≢ ╠

╣╢↓≤⅛╠ ⁹ 

 

─ ╩ ≢

╪∞ ⁹ 

 

⁸

⁸♩꜠fi♅

─ ⅛╠ ⁹ 

 

─ ≤

─ ─ ↕⅛╠

⁹ 

(3) ─∏╣─

⅝≤  

∏╣ ≤╙  

─ ╩ ℮  

Ừ ⌂≥⌐ ↕╣╢

─ ⌐

╟╢⁹ 
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─ ─  

 (1) ⌂∏╣

─  

 

 

m ∏╣  

0.1m  

 

0.8 ∏╣  

0.03 0.1m  

 

ủ 

ỏ 

 

ỏ 

ỏ 

 

11⌐╟╢⁹ 

⌐╟╢⁹ 

 

⁸ ⌐╟╢⁹ 

⁸ ⁸10⌐╟╢⁹ 

(2) ─

 

 

 

868 10  

♩꜠fi♅ ⌐ ≠ↄ≤ 13  

≈ ─  

⁸  

 

 

⁸  

 

ủ 

 

 

 

ỏ 

 

 

ủ 

 

⁸14⌐╟╢⁹ 

 

 

 

⁸13⌐╟╢⁹ 

 

 

⁸12⁸15⌐╟╢⁹ 

(3) ─∏╣─

≤  

 

─∏╣─  

 m ∏╣  

 

 m ∏╣  

 

 

  

 

  

 

ỏ 

 

ỏ 

 

 

ỏ 

 

ỏ 

 

11 ┘ ─ ↕

⅛╠ ⁹ 

─ ↕⅛╠ ⁹ 

 

 

─ ╟╡

⁹ 

⌂∏╣─

┘ ─∏╣─ ⅛╠

⁹ 

(4) ─

 

┘ ─ ⁹ ủ ─ ™⅛

╠ ⁹ 

─ ─  

 (1) ─

┘ ─

─  

 

  

 

─    M7.7  

∏╣─      m ∏╣  

 

─    M7.3  

∏╣─      m ∏╣  

 

─    M8.0  

ủ 

 

ỏ 

ỏ 

 

ỏ 

ỏ 

 

ỏ 

 

 

─ ↕⅛╠ ⁹ 

11 ┘ ─ ↕

⅛╠ ⁹ 

─ ↕⅛╠ ⁹ 

─ ↕⅛╠ ⁹ 

 

─ ↕⅛╠ ⁹ 
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─  

 

 

 
  

 

10  

 

 30 ─  

 50 ─  

100 ─  

300 ─  

 

11  

 

0.5 0.6 

 

0.09% % 

0. 2% % 

0. 4% % 

% 20% 

 

0. 2% % 

 

┘ │⁸

⌐╟╢⁹  

10  

 

 30 ─  

 50 ─  

100 ─  

300 ─  

 

11  

 

0. 4 

 

╒╓ %- 0.01% 

╒╓ %- 0.02% 

0.002%- 0.04% 

0.03%- 0. 3% 

 

╒╓ %- 0.03% 
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─ ה  

 (1) ∆╢    ⌐╟╢⁹ 

(2) ─ ה

 

⌐⅔↑╢ ─ ה  

─  

 34°47.3Ω 135°00.1Ω 

 34°43.6Ω 134°53.1Ω 

↕          13km 

 

 

Ừ 

 

Ừ 

 

 

⁸10⌐╟╢⁹ 

┘ ↕│ ⅛

╠ ⁹ 

⌐⅔↑╢ ─ ה  

↕ ┘ ─  

≢─ ה↕ ≤ ∂ 

─ ↕    km 

      58°  

 

          ╒╓  

            15km 

 

 

ủ 

Ừ 

Ừ 

 

ủ 

ủ 

 

─ ↕⅜ km≢№

╢↓≤⅛╠ ⁹ 

 

│⁸ ─

╩ ≢ ╪∞ ⁹ 

⌐╟╢⁹ 

│⁸ ─ ≤

─ ─ ↕

⅛╠ ⁹ 

 (3) ─∏╣─

⅝≤  

∏╣  

─ ╩ ℮  

Ừ ⌐╟╢⁹ 

─ ─  

 (1) ⌂∏╣─

 

0.2 m ∏╣  ỏ ⁸ ⁸10⌐╟╢⁹ 

(2) ─   

⁸12  

 

ủ 

 

⁸ ⌐╟╢⁹ 

(3) ─∏╣─

≤  

─∏╣─   m ∏╣  

 

     

ỏ 

 

ỏ 

─ ↕⅛╠ ⁹ 

 

⌂∏╣─ ≤

─∏╣─ ⅛╠

⁹ 

(4) ─  ≢  ủ  

─ ─  

 (1) ─

┘ ─ ─

 

       ≢  

─      M6.7  

∏╣─        m ∏╣  

ỏ 

ỏ 

ỏ 

 

─ ↕⅛╠ ⁹ 

─ ↕⅛╠ ⁹ 
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─  

 

 

 
  

10  

 

 30 ─  

 50 ─  

100 ─  

300 ─  

 

11  

0. 1 0. 3 

 

╒╓ % 

╒╓ % 

╒╓ % 

╒╓ % 

 

╒╓ % 

b 
┘

│⁸ ⌐╟╢⁹ 

 

⅜ ─ ┘ ─ ⌂98─ ─℮∟⁸2001 ≢ ⅜ ↕╣≡™╢╙─

⌐≈™≡⁸∕─ ╩ ™≡ 30 ⌐ ⅜ ∆╢ ╩ ∆╢≤ ⌡ ─╟℮⌐⌂╢≤

↕╣╢⁹ 

98 ─℮∟ ─ 30 ─ ⅜0.1%  

98 ─℮∟ 1/4─ 30 ─ ⅜0.1% %  

98 ─℮∟ 1/4─ 30 ─ ⅜ %  

™∏╣╙2001 ≢─ ⁹ ─ ⌐ ⅜№╢ │∕─ ╩  

↓─ ╩ ╕ⅎ⁸ ─ ≢│⁸ ─╟℮⌂ ⌂ ╩ ╡ ╗↓≤≤⇔

≡™╢⁹ 

30 ─ ( )⅜ % ─  

₈ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│ ⱪכꜟ◓™

⌐ ∆╢↓≤⌐⌂╢₉ 

30 ─ ( )⅜0.1% % ─  

₈ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│╛╛ ™◓ꜟ

⌐ⱪכ ∆╢↓≤⌐⌂╢₉ 

1995 ⁸1858 ┘1847 ─ ⌐⅔↑╢30 ≤

 (℮∟⁸1995 ≤1858 ⌐≈™≡│₈ ⌂ ─ ⌐≈™

≡₉ 2001 ⌐╟╢ )│ ─≤⅔╡≢№╢⁹ 

 ⇔√  
─ 

30 %  

─ 

%  

─  

 

1995  

7.3  

 

( )  
0.4% 8% % 80% 1.8 3.0 

1858  

7.0 7.1  

 

( ה )  
╒╓ % 10% 

╒╓ %  

90%╟╡  
1.9 3.3 

1847  

7.4  

 

( )  
╒╓ % 20% 

╒╓ %  

90%╟╡  
0.8 2.5 

 

₈ ⌂ ─ ⌐≈™≡₉⌐ ↕╣≡™╢╟℮⌐⁸ │ ─ ⁸
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™ ⅜ ⇔≡╙100 ≤│⌂╠⌂™⁹∕─ │ ⌐ ⇔⁸ ⅜ ™╒

≥ │ ↕ↄ⌂╢⁹ ⅜ ─ │30 ─ │12% ⁸ ─ │

≢№╢⁹ 

≢│⁸ ⅜ ≢⅝≡™⌂™√╘⁸ ─ ≢ ™≡™╢

─ ⅜ ≤≤╙⌐ ∆╢⸗♦ꜟ ⌐╟╡ ─ ╩ ╘╢↓≤⅜≢⅝⌂™⁹

2001 │⁸↓─╟℮⌂ ⅜ ≢⅝⌂™ ⌐│⁸ ⌂

≢№╢ⱳ▪♁fi ─ ⌐ ╩ ⅎ⌂™⸗♦ꜟ ╩ ∑↨╢╩ ⌂™≤⇔≡™╢

↓≤⅛╠⁸↓↓≢│⁸ⱳ▪♁fi ╩ ⇔≡ ─ ─ ╩ ╘√⁹⇔⅛⇔⁸ⱳ

▪♁fi ╩ ™√ ⁸ ─ │™≈─ ≢╙ ∂ ≤⌂╡⁸ ≤≤╙⌐ ∆╢

─₈ ⌂╙─₉⌐⌂∫≡™╢↓≤⌐ ∆╢ ⅜№╢⁹ 

ⱪכꜟ◓⁸⅔⌂ ↑│⁸ ─ ╩ ™√ ─ ─ ⌂ ⱪכꜟ◓─ ↑ ≤ ∂

⇔⅝™ ╩ ⇔≡ ⌂∫√⁹ 

⌐≈™≡│⁸ ─₈ . ⌐ ↑≡₉╩ ⁹ 

│⁸ ⌐ ↕╣√♦ ♃─ ⌂ ╩ ∆╙─≢⁸ ─ │ ─≤⅔╡⁹ 

Ừ ™⁸ủ ⁸ỏ ™ 

⌐≈™≡│⁸ ⌐ ∆ ─ ⁹ 

╒⅛ 2002  

1981  

1996  

1999  

2000  

2001  

2001  

1991  

ה 2002  

10 ה 2000  

11 1996  

12 2008  

13 ╒⅛ 1995  

14 2003  

15 ╒⅛ 2008  

₈ ─ ₉⌐≈™≡│⁸ 1991 ≢│ ⌐₈ ₉≤⇔⅛ ⅜⌂™↓≤⅛

╠⁸ ⌐ ⇔≡│ ↓─ ╩₈ ─ ₉≤⁸ ─ ╤⌐₈─ ₉╩ ⇔≡ ⇔

√⁹ 

│∆═≡2013 ⁹₈╒╓ ₉│0.001% ─ ╩ ∆⁹⌂⅔⁸ ⌐ √∫

≡ ™√ ─ │ ™ ỏ ↓≤⌐ ↕╣√™⁹ 

⁸ ┘ ╕≢─ ─ │⁸ ⌐ ™√ ≢⅝

─♃כ♦╢ ⅛╠⁸ ─ ⅛╠⇔↕╩ ⌐ꜝfi◒ ↑⇔√╙─≢⁸a⅛╠d─ ≢ ∆⁹

ꜝfi◒─ ⌂ │ ─≤⅔╡≢№╢⁹ 

a ⅜ ™ b  c ╛╛ ™ d ™ 
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─ ─ │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 

─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ⌐ ↄ⁸↓╣╩ ™≡ ╘√ ─

─ ⅜ ™⁹↓─√╘⁸ ─ ⇔™ ⌐╟╡ ⅜ ⅝ↄ ╦╢ ⅜ ™⁹╕√│⁸

⅜♃כ♦─ ╠╣≡™⌂™√╘⁸ ⌐⅔↑╢ ⅜ ≢⅝∏⁸ ⌐

─ ╩ ≤⇔≡™╢⁹ 

10 ⅛╠ ╕≢─ ╩⁸ ≢ ∫√ ⁹ ─

⅛╠ ╕≢─ ⅜⁸ ⌐ ∆╢≤1.0 ≤⌂╢⁹ ─ ─ ─℮∟ ⅎ┌

─0.5│1, 100 ╩2, 300 ≢ ∫√ ≢№╡⁸0.6│1, 100 ╩1, 800 ≢ ∫√

≢№╢⁹ 

11 ─ ⅛╠ ╕≢─ ⌐ ⅜ ⇔≡™╢│∏─ ⁹ 
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ה 1968 ╛Huzita 1969 ⌂≥│⁸ ⅜ ∏╣─ ≢№╢↓≤

╩ ⇔√⁹∕─ ⁸ 1972 ╛ 1981 ⌐╟╡⁸ ─ ─ ⌂≥⁸

─ ⅜ ⇔ↄ ↕╣⁸ ⌐ ה ⅜ ╦╣√⁹ 

─ ─ │⁸ 1991 ⁸ 1996 ⁸ 1996

1999 2000 2001 ⁸ ה 2000 ⁸ ╒⅛ 2002 ⁸ ╒⅛ 2002 ┘ ה

2002 ⌂≥⌐ ↕╣≡™╢⁹ 

╒⅛ 1987 │ ⌐⅔™≡⁸ ╒⅛ 1995 ┘ 1996 │ ⌐⅔

™≡⁸ 1996 1999 2000 2001 │ └∂╕ ⁸ ⁸ ↄ╣↕⅛

≤℮→ ⁸ ⁸ ┘ ↄ↕∞⌐ ⌐⅔™≡⁸ ╒⅛ 2007 │

⌐⅔™≡⁸ 2008 ┘ ╒⅛ 2008 │ ┘

⌐⅔™≡⁸♩꜠fi♅ ⌂≥─ ⌐ ∆╢ ╩ ∫√⁹ 

↓─╒⅛⁸ ה 1976 ╩│∂╘≤⇔≡ ┘ ∕─ ─ ↄ

─ ⅜⁸ ⌐ⱪכꜟ◓ ∆╢ ⅛╠ ↕╣≡™╢⁹ 

 

 

│⁸ ≤╕√ ⅛╠ ⌐ ╢ ≢⁸ ⌂

⅞∑╪ ⁸ ⁸ ─ ≈─ ≢ ↕╣╢ ≢№╢ ⁸

⁹ 

⅛╠ ╕≢─ ─ │⁸ ≢╒╓ ⇔≡™╢⁹ ⁸

─ ⁸ ⁸ ─ ⁸ ┘ ─ │⁸ ⌐╟╡╛╛ ⌂

╢⁹ 

╕√⁸ │⁸ ─ ⌐⅔™≡ ⌐ ┘╢ ≢№╢⁹

│⁸ ≤│ ┘∏╣─ ⅝⅜ ⌂╢↓≤⅛╠⁸ 1990 ─ ⌐

╟╣┌ ─ ⌐⌂╢⁹ │ ↕⅜ 13km≢№╡⁸ ≢│ ─ ≤│⌂╠⌂™

⅜⁸ ─ ⌐ ∆╢ ≤ ⌐ ⇔≡™╢ ⌐⁸ 2000 2001

⌐╟╡ ⌂ ⅜⌂↕╣≡⅔╡⁸╕√ ≤│∏╣─ ⅝⅜ ≢№╢─≢

⌐ ╘√⁹ 

∆╢╟℮⌐⁸ ╩ ∆╢ ─℮∟⁸ ⁸ ⁸ ┘

╕≢─ ≤⁸ ┘ ─ ≤│⁸ ╩│∂╘≤⇔

√ ─ ⅜ ⌂╢√╘⁸ ╩ ↑╢↓≤≤∆╢⁹ 

 

  

  

 

│⁸ ⅛╠ ⌂⅞ ⌐ ╢ ≢⁸ ⅛

╠ ─ ┘ ≢ ↕╣╢ ≢№╢⁹ ≤ ≤

─ │ km╩ ⅛⌐ ╢⅜⁸ ∆╢╟℮⌐⁸ ─ ⅜ ⌂╢ ⌐⁸ │

∏╣⅜ ≢№╢─⌐ ⇔⁸ │ ⅜ ≢ ∏╣ ╩ ℮⌂≥⁸
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∏╣─ ⅝╙ ⌂╢√╘⁸ │ ─ ≤⇔≡ ∆╢⁹ 

 

 

─ ↕│ 32km≢⁸ │N82°E≢№╢⁹ 

─ ─ ↕│⁸ ⅜ ⌐ ╣≡™╢ ⅜ ⌐№╢↓≤⅛╠ km≤⌂╢⁹ 

─ ─ ↕─ │ 15km≢№╢⅜⁸ ─ ⅜ ≢№╢√

╘⁸ ─ │ ≢№╢⁹ 

 

12  

│⁸ ⅛╠ ∆╢≤⁸ ⅜ ⌐ ⇔≡ ⌐ ∆╢ ≢

№╢≤ ↕╣╢⁹ 1991 ≢│⁸ ─ ⁸ ≤╙⌐⁸

─ ≤⇔≡ ⇔≡™╢⁹╕√⁸ 1996 ┘ ה 2002 ≢│⁸

⌐≈™≡⁸ ∏╣ ─ ╩ ⇔≡™╢⁹ 

 

  

12  

1996 │⁸ ⌐⅔™≡N2ꜞ ♬▪ⱷfi♩⌐ ∫≡Hи ⌐20 30 m⁸

Hй ⌐20 m─ ⅜ ╘╠╣╢↓≤╩ ⇔≡™╢⁹ 1996 │Hи ─

╩35 ⁸Hй ─ ╩25 ≤ ⇔≡™╢↓≤⅛╠⁸ │ ╡ ↄ

⌂™╙──⁸↓─ ⌐⅔↑╢ │ 0.06 0. 09m ≢№∫√

⅜№╢⁹ 

 

 

 

1996 │⁸ ⌐≈™≡⁸ ─Hй ╩N2ꜞ ♬▪

ⱷfi♩⅜ ∆╢ ⌐ ⅜ ╘╠╣⁸ ─ ⱶכ꜡≡™⅔⌐ ─ ⌐ ∆╢

Ⱳ◒ ⅜⁸ ╩ ╪≢ ⅜ 60cm ∆╢╟℮⌂ ╩ ⇔≡™╢↓≤⁸╕√⁸ ─ Ⱳ

◒ ─ⱶכ꜡│ ⅜ ╕╣≡™╢↓≤⅛╠⁸↓─ │ ⌐ ⱶכ꜡─ ≤╙≥╙

⇔≡ ↕╣√╙─≤ ⇔√⁹⇔⅛⇔⁸ ≢│ Ⱳ◒ ≤ ≤─ │ ↕╣≡⅔

╠∏⁸↓─ ⅜ ⌐ ∆╢⅛≥℮⅛╙ ≢⅝⌂™↓≤⅛╠⁸↓─ ⅛╠ ─

╩ ∆╢↓≤│≢⅝⌂™⁹ 

⌂⅔⁸ 1991 ≢│⁸ ─ ⌐≈™≡⁸ ─ ⌂

⇔≤⇔≡™╢⅜⁸∕─ ⌂ │ ↕╣≡⅔╠∏⁸╕√⁸↓╣ ⌐ ─ ─

⌐ ∆╢ │ ╠╣≡™⌂™√╘⁸ ─ ╩ ─ ≤ ⌂∆

↓≤≤∆╢⁹ 

↓╣ ⌐⁸ ─ ⌐ ∆╢ │ ╠╣≡™⌂™⁹ 

 

 

≢│⁸ ─ ≤ ∆╢╟℮⌂ ─ │ ╠╣≡™⌂™⁹ 
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─↓≤⅛╠⁸ ─ │ ≢№╢⁹ 

 

12  

≢│⁸ ─ ⌐ ℮ ⌐ ∆╢ ⌂ │ ╠╣≡™⌂™⅜⁸

─ ↕≢№╢ 32km ┘⌐ (1)⅛╠│⁸ ─ ⌐ ℮ │ 3.2m≤ ↕╣╢↓

≤⅛╠⁸ ─ ⌐ ℮ ≤⇔≡│⁸ m ≢№∫√ ⅜№╢⁹ 

™√ │⁸ ╒⅛ 1980 ⌐╟╢ ─ ≢№╢⁹↓↓≢⁸L│ ─ ≢ ∆╢

─ ↕ km ⁸D│ ─ ⌐ ℮ m ≢№╢⁹ 

D  10- 1L          (1)  

 

 

≢│⁸ ⌐ ∆╢ ─ │♃כ♦™ ╠╣≡™⌂™⅜⁸

─ ≢№╢ 0.06 0.09m ┘ ─ ↕ 32km ⅛╠ ╩ ™≡ ╘

√ ─ ⌐ ℮ 2.2Ί3. 2m ⅛╠ ∆╣┌⁸ │

≢№∫√ ⅜№╢⁹⌂⅔⁸ │ ≢№╢⅜⁸ ⅜45 ⅛╠90 ─ ⌐№╢

╙─≤⇔⁸ ∏╣⅜⌂™╙─≤⇔≡ ╩ ⇔√⁹ 

 

 

─ ─ ⌐≈™≡│⁸ ─ ™ ⅜ ╠╣≡™⌂™⅜⁸ 1990

─ ⅛╠⁸ ≢ ╩⌂⇔√ ⅜№╢⁹ 

 

 

─1887 ─ 100 ─ ≢│⁸ ─ ╖⅜ ╠╣╢

⁹ ⁸ ─GNSS ≢│ ⌂└∏╖│ ╠╣⌂™ ⁹ 

 

 

─ 12 ─ ⌐╟╣┌⁸ ─ │

≢№╢ ⁹ ⌐⅔↑╢ ─ ─ ↕│ 15km≢№╢ ⁹ 

 

  

 

⅜ ⇔√ ⁸ (2)⅛╠ⱴ◓♬♅ꜙכ♪ M 7.3 ─ ⅜ ⇔⁸∕

─ ⌐│ ─ ⅜ ⌐ ⇔≡ m ╕╢ ⅜ ∏╢ ⅜№╢⁹ 

™√ │ 1975 ⌐╟╢ ─ ≢№╢⁹↓↓≢⁸L│ ─ ≢ ∆╢ ─

↕ km ⁸M│∕─ ─ⱴ◓♬♅ꜙ⁹╢№≢♪כ 

logL  0.6M 2.9          ( 2)  

 

 

─ │⁸ ⁸⅜™⌂│≢♃כ♦⌂ ─
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⅜№╢⁹⇔⅛⇔⁸ ⅜ ≢⅝≡™⌂™√╘⌐⁸ ─╟℮⌂M7.3 ─ ⅜

∆╢ ╩ ─ ⅜ ≤ ⌐ ∆╢⸗♦ꜟ ╩ ™≡ ∆╢

↓≤⅜≢⅝⌂™⁹ 

2001 │⁸ ─ ╩ ╘╢⌐ √∫≡⁸

─ ≢ ™≡™╢ ⅜ ≢⅝⌂™ ⌐│⁸ ⌂ ≢№╢ⱳ▪♁fi

─ ⌐ ╩ ⅎ⌂™⸗♦ꜟ ╩ ∑↨╢╩ ⌂™≤⇔≡™╢⁹ ─

™ ╩ ™√ ≢№╢↓≤⌐ ∆╢ ⅜№╢⅜⁸ⱳ▪♁fi ╩ ⇔≡

╩ ╘╢≤ ─≤⅔╡≤⌂╢⁹ 

─ ⅜ ↄ⁸╕√ ⅜ ╡ ╕╣≡™⌂™√╘⁸ ⌐╙ ⅜

№╢⅜⁸╙∫≤╙ ™ ⌐ ∆╢≤⁸ │ 30 ─ ⌐ ⅜ ∆╢ ⅜

⅜ ─ ⌂ ─ ≢│╛╛ ⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢⁹ 

 

  

  

 

│⁸  ⅛╠ ⌐ ╢ ≢⁸

≤⇔≡ ⌐ ┘≡™╢⁹ │⁸ ∆╢╟℮⌐⁸

─ ™⅛╠ ⁸ ⁸ ┘ ╕≢─ ≤⁸ ┘

─ ⌐ ↕╣╢⁹ 

≤∕─ ─ │ km ─ ≢ ה ∆╢⁹ ╟╡╙

≢│⁸ │ ⁸ ─ ≈⌐ ∆╢⁹ │⁸ ─

⅛╠ ╩╦∏⅛⌐ ⅝⌐ ⅎ≡ ⌐ ┘⁸╕√⁸ │ ─╒╓

⌐ ┘≡™╢⁹ │⁸ ─ ⌐ ∆╢⅜⁸ │☻כ꜠♩─ ≢№╢⁹

│⁸ ⌐∕─ ⌐ ⇔⁸ │⅔⅔╗⌡ ≢№╢⁹ 

│⁸ 1991 ┘ ה 2000 ⅛╠│⁸ ─ ╛

↕⌂≥⅛╠ ≤ ╩ ⌐ ⅜ ↕╣╢≤ ⅎ╠╣≡™√⅜⁸∕─ ⁸

ה 2002 ⌐╟╡⁸ ─ ⅜ km ╩ ⅝ↄ ╢↓≤⅜ ↕╣√√╘⁸ ╩

↓─ ≢│ ⇔⌂™↓≤≤⇔√⁹√∞⇔⁸ ∆╢╟℮⌐⁸↓─ ╩ ≤⇔≡

╩│∂╘≤⇔√ ─ ⅜ ⌂╢√╘⁸ ╩ ↑≡™╢⁹ 

╕√⁸ ∆╢╟℮⌐⁸ ╩ ∆╢ ─℮∟⁸ ⌐≈™≡│⁸

⌐⅔↑╢ ⅜ ↕™↓≤⅛╠⁸♩꜠fi♅ ≢ ╘╠╣√ ─ │ ─ ≢│

⌂⅛∫√ ╙№╢⁹ 

 

 

─ │⁸ ─ ╩ ⌐ ≈ ≤ ⅎ╢≤⁸ ⅜⅔⅔╗⌡

N57°W⁸ │N51°W≤⌂╢⁹ ─ ↕│⁸ ⅜ 51km⁸ ⅜ 31km≢⁸

─ ↕│ 79km≢№╢⁹ 

─ ─ ↕│⁸ ⅜ ⌐ ╣≡™╢ ⅜ ⌐№╢↓≤⅛╠ km≤⌂╢⁹ 

─ │⁸ ⁸Ⱳכꜞfi◓ ─ ╛⁸ ⌐⅔↑╢ ⅛╠⁸

ה ≤╙╒╓ ≤ ↕╣╢⁹ 
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─ │⁸ ∆╢╟℮⌐⁸ ─ ─ ↕⅜ 20km≢№╢↓≤ ┘ ⌐

⅔↑╢ ─ ⅜ ≤ ≢№╢≤∆╣┌ ⅜ №╢™│╒╓ ≤ ↕╣

╢↓≤⅛╠⁸ ≤╙ 20km≤ ↕╣╢⁹ 

 

12  

│⁸ ⅛╠ ∆╢≤⁸ ⌐ ╩ ≈╟℮⌂ ∏╣

≢№╢≤ ⅎ╠╣╢⁹ 

 

  

12  

 

─  

1996 │⁸ ⌐⅔↑╢♩꜠fi♅ ≢ ─ ⌐ ∏╣

⅜ ╘╠╣╢↓≤ ┘ ⅜∆═≡ ≢№╢↓≤⌐ ⇔⁸ ─ ─ ─

7.5° ≤ ⅛↑─ 3.9m ⅛╠⁸ ∏╣ ╩ 30m≤ ⇔√⁹↓─

│⁸ 13 ≤ ↕╣╢↓≤⅛╠⁸↓─ ⌐⅔↑╢ ∏╣

│ m ≢№∫√ ⅜№╢⁹ 

 

 

1996 │⁸ ⌐⅔™≡⁸Lи ⅜ ∫√ ⌐30 m─ ∏╣ ⅜

╠╣╢≤⇔≡™╢⁹↓─ ⌐⅔™≡Lи ⌐ Tn ⁸ 14 ⅜

╕╣╢↓≤⅛╠⁸Lи ─ ╩ ≤ ⅎ╢≤⁸↓─ ⌐⅔↑╢

∏╣ │⁸ 1.1m ≢№∫√ ⅜№╢⁹ 

 

─  

1996 │⁸ ⌐⅔↑╢♩꜠fi♅ ┘ ≢ ∫√Ⱳכꜞfi◓

─ ⅛╠⁸D2 ∂╡ ◦ꜟ♩⁸14C ⅛╠ ─ ╩1.2

1.5m⁸╕√⁸ Tn ─ ╩2.0 2.2m≤⇔≡™╢⁹↓╣⅛

╠⁸↓─ ─ │⁸ 0.1m ≢№∫√ ⅜№╢⁹ 

 

 

 

1991 ┘ 1999 │⁸ ﬞ ⌐⅔™≡⁸

╩ ╗ ⌐ ⅜№╢↓≤⌐ ⇔√⁹ 1991 │ ─ ╩80 120m⁸

─ ╩ 15 ≤⇔≡™╢⁹╕√⁸ 1999 │ ─ ╩50 150m⁸ ─

╩ 20 ≤⇔≡™╢⁹ ⌐│ ⅜№╢⅜⁸ ─ │ ─ ╟╡ ≢№╢↓

≤╩ ∆╢≤⁸ ∏╣ │0.8m ≢№∫√ ⅜№╢⁹ 

╕√⁸ 1991 ⁸ 1999 ┘ ה 2000 │⁸ ⌐

⅔™≡ ⌐5 15m─ ╩ ╘≡™╢⁹↓╣⅛╠⁸↓─ ⌐⅔↑╢

│⁸0.03 0.1m ≢№∫√ ⅜№╢⁹ 
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↓╣╠─ ╩ ∆╢≤⁸ ─ │⁸ ⌐⅔™≡│⁸ ∏╣

⅜ m ≤ ↕╣⁸ ⅜ 0.1m ≢№∫√ ⅜№╢⁹╕√⁸

⌐⅔™≡│ ∏╣ ⅜ 0.8m ⁸ ⅜0.03 0.1m ≢№∫√ ⅜№╢⁹ 

 

 

 

 

─  

╒⅛ 1995 │⁸ ⌐⅔↑╢♩꜠fi♅ ⌐⅔™≡⁸ ─☻◔♇♅⅛╠MS2

14C ⅛╠ ╩ ╢ F3 ─ ≤⁸ ─☻◔♇♅⅛╠↓─ ⅜MS1

14C ⅛╠17 ⌐ ╦╣≡™╢↓≤╩ ⇔√⁹↓╣⅛╠⁸ │

⌐№∫√≤ ↕╣╢⁹ 

╕√⁸ ╒⅛ 1995 │⁸↓─F3 ≢S2 14C ⅛╠

⅜ ⇔≡™╢↓≤ ┘∕─ ─G2 │ ⇔≡™⌂™↓≤╩ ⇔√⁹G2 ─ │

╠⅛≢│⌂™⅜⁸∕─ ─S1 ⅛╠│14C ⅛╠ ≤™℮ ⅜ ╠╣≡™╢↓≤

⅛╠⁸ ≈ ─ │ ⁸ ⌐№∫√ ⅜№╢ ⁹ 

↓─╒⅛⁸ ♩꜠fi♅≢│G3 S2 ⁸G4 G3 ⌐╙ ⅜

№∫√ ⅜№╢⅜⁸↓╣╠─ ─ │ ╠⅛⌐↕╣≡™⌂™⁹ 

 

─  

1996 │⁸ ⌐⅔↑╢♩꜠fi♅ ⌐⅔™≡⁸ ─☻◔♇♅╟╡⁸

⅜G3 14C ⅛╠ 12 ─ ╕≢╩ ↕∑≡™╢ ⅜№╢≤ ⇔√

⁹ ╩ ↑≡™⌂™M2 ⅛╠│11 13 ─14C ⅜ ╠╣≡™╢⁹ ─

╩ ↑≡™╢G3 ⅛╠│ 11 ─14C ⅜ ╠╣≡™╢↓≤⅛╠⁸ │

⁸13 ⌐№∫√≤ ↕╣╢⁹ 

╕√⁸ 1996 │⁸G3 ─ ─G2 14C ⅛╠ ⅜

⌐ ⇔≡⅔╡⁸ ─ ╙ ╠╣╢↓≤⅛╠G2 ⌐╙ ⅜№∫√ ╩ ⇔√⁹

⇔⅛⇔⁸↓─ ⅜ ─ ≢ ∂√ ⅜ ≢⅝⌂™↓≤⁸╕√♩꜠fi♅⅛╠ ↕╣

√ ─ │⁸∕─ ⌐┌╠≈⅝⅜№╢√╘⁸ ─ ─ │ ™⁹ 

 

─  

1996 │⁸ ⌐⅔™≡♩꜠fi♅ ╩ ∫√⅜⁸ ⅛╠│ ⌂ │

↕╣⌂⅛∫√⁹∕─ ⁸ 2001 │⁸ 1996 ─ ⌐≈™≡ ╩ ™⁸

─B 14C ⅛╠ ⌐ ╕

╣╢ 14C ⅛╠ ⅜ ─ ≤≤╙⌐ ⇔√╟℮⌂

⅜ ╘╠╣╢≤⇔≡⁸↓─ ⌐ ⅜ ⇔√ ╩ ⇔√⅜⁸↓╣⅜

⌐ ∆╢⅛≥℮⅛│ ≢№╢⁹ 
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─  

╒⅛ 1987 │⁸ A ⌐⅔↑╢♩꜠fi♅ ⌐⅔™≡⁸A6 14C ⅛╠

─ ⅜ ╖⁸A4 14C ⅛╠14 17 ⌐ ╦╣≡™╢↓≤⅛╠⁸ ⁸

17 ⌐ ⅜№∫√≤ ⇔√⁹╕√⁸ ─ ⅜ ⌐╟╡ ⅝∏╡

№→╠╣≡™╢─⌐ ⇔≡A6 │╒╓ ≢№╢↓≤⅛╠⁸↓╣⅜ ─ ≢№∫√ ╩

⇔√⁹⇔⅛⇔⁸↓─ ⌐≈™≡│ ⌂ ≢│⌂™⁹ 

╕√⁸ ╒⅛ 1987 │⁸ C ⌐⅔↑╢♩꜠fi♅ ⌐⅔™≡⁸CF1 ⅜C4 ╩

↕∑⁸C2 ⌐ ╦╣≡™╢↓≤⅛╠⁸C4 C2 ⌐ ⅜№∫√╙─≤

⇔√⁹↓─C4 ⅛╠│⁸14C ⅛╠ 10 ─ ≤ ⅛╠ ⌐⅛↑≡ ↕╣

√ ⅜⁸╕√⁸C2 ⅛╠│14C ⅛╠13 14 ─ ≤12 ─ ⅜⁸∕╣∙╣

╠╣≡™╢⁹ 

↕╠⌐⁸ 2001 │⁸ 1996 ⅜ ─∆← ≢ ∫√♩꜠fi♅ ─

╩ ⇔⁸F- 1 ⅜14C ⅜ ─ ╩ ⇔≡14C ⅜13

14 ─ ⌐ ╦╣╢↓≤⁸F- 2 ⅜14C ⅜ ─ ╩ ⇔≡

14C ⅜ ─ ⌐ ╦╣╢↓≤⁸↕╠⌐⁸14C ⅜

─ ─ ╩14C ⅜ ─ ⅜ ⌐ ∫≡™╢↓≤⌂

≥⅛╠⁸↓╣╠⅜∕╣∙╣ ⁸ ⁸ ─ ≢№╢≤⇔√⁹⇔⅛⇔⁸ 1996

─☻◔♇♅ ⌐╟╣┌⁸ ⌐≈™≡│⁸ ≢ ╠╣≡™╢≤ ≢⅝╢─│14C

≢ ╩ ∆ ≢№╢⁹╕√⁸ ≤↕╣╢ ⌐≈™≡│⁸F- 2 ⅜ ≢

∑╪ ∆╢╟℮⌐ ↕╣⁸ ∏⇔╙ ─ ⌐ ╦╣╢≤│ ⅎ⌂™↓≤⅛╠⁸↓─ ╩

≤ ∆╢↓≤│≢⅝⌂™⁹↕╠⌐⁸ ≤↕╣╢ ⌐≈™≡│⁸ ⇔√ ⅛╠

─14C ⅜ ╠╣≡™╢↓≤⅛╠⁸↓─ ≢─ │

⁸14 ⁸ ─ │ ⁸ ⌐№∫√≤ ↕╣

╢⁹ 

↓─╒⅛⁸ 1996, 2001 │⁸↓─ ─♩꜠fi♅ ⅛╠⁸ ⌐ ™ ─ ⌐≈

™≡╙ ⇔≡™╢⅜⁸↓╣╠⌐≈™≡│ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

↓╣╠─ ╩ ⇔≡⁸↓─ ⌐⅔™≡│ ⁸14 ⌐ ⅜№∫√≤

↕╣⁸ ⁸ ⌐ ≈ ─ ⅜№∫√≤ ↕╣╢⁹ 

 

─  

2001 │⁸ ≢♩꜠fi♅ ╩ ∫√⁹↓─ ≢│ ≈⅛─ ⅜ ╠╣

╢⁹∕─ ≈⅜⁸B2 14C ⅛╠ ─ ╩ ↕∑⁸A 14C ⅛╠11

13 ⌐ ╦╣≡™╢≤⇔≡™╢⁹↓╣╠─ ⌐≈™≡│⁸ ⅜ ↕™↓≤⅛╠⁸

─ ≢│⌂ↄ ─ ⌐ ℮ ⌂ ≢№∫√ ™⅜№╢⅜⁸↓↓≢│⁸↓

─ ≢│ ⁸13 ⌐ ⅜№∫√ ⅜№╢╙─≤∆╢⁹ 

 

─  

╒⅛ 2007 │⁸ ⌐⅔↑╢♩꜠fi♅ ⌐⅔™≡⁸ ♥ⱨꜝ SUk ה

2003 ⌐ ∆╢ ●ꜝ☻╩ ╗ ⌐ ╩ ⅎ⁸ ▪◌

ⱱꜘ♥ⱨꜝ K- Ah ה 2003 ─ ●ꜝ☻╩ ╗ ⌐ ╦╣
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╢ ╩ ⇔⁸ ⅛╠ ╕≢─ ⌐ ⅜№∫√≤⇔√ 15 ⁹

╕√⁸ ⌐╟╢ ─ ⅜20 30cm≤ ↕™↓≤⅛╠⁸♩꜠fi♅⌐ ╠╣╢ │

≢№╢≤⇔√⁹⌂⅔⁸ ╒⅛ 2007 │⁸ ♩꜠fi♅─ ≤ ─ ≢ ╘╠

╣√ ⅛╠⁸ │ ⌐ ⌂ↄ≤

╙ ⇔≡⅔╡⁸∕─ │ ≢ ≤⇔≡™╢⁹⇔⅛⇔⌂⅜╠⁸ ♩꜠

fi♅⌐⅔™≡⁸ ─ ⅜ ╘╠╣≡™⌂™↓≤⅛╠⁸ ♩꜠fi♅≢ ─∆

═≡─ ⅜ ↕╣≡™╢╦↑≢│⌂™ ⅜№╢⁹⇔√⅜∫≡⁸↓↓≢│ ╒⅛ 2007

⌐╟╡ ↕╣√ │ ™≤∆╢⁹ 

 

─  

2000 │⁸ ⌐⅔↑╢♩꜠fi♅ ⌐⅔™≡⁸ ╙ ∆╢ ─ ≈⅜

B2 14C ⅛╠ ╩ ⇔≡™╢≤ ⇔√⁹ 

↓─ ⌐⅔™≡╙ ≤ ⌐ ─ ≢│⌂⅛∫√ ™⅜№╢⅜⁸

⌐ ⅜№∫√ ⅜№╢╙─≤∆╢⁹ 

2000 ─♩꜠fi♅ ⌐ ∆╢ ה 2000 ╩ ⇔√ ╒

⅛ 2007 │⁸ ╩ ↑√ ⌐K- Ah⌐ ∆╢ ●ꜝ☻╩ ╘⁸ ─

⅜ ≢№╢≤⇔√⁹ 

 

 

─  

2001 │⁸ ⌐⅔™≡ 2000 ⅜ ∫√♩꜠fi♅ ┘Ⱳ

◓fiꜞכ ─ ╩ ⇔⁸ ⌐╟╡ и⅜G 14C ⅛╠

╩ ⇔≡F 14C ⅛╠ ⌐ ╦╣≡™╢

≤ ⇔√⁹ ≢│⁸ ≤⇔≡⁸G ─℮∟ и─ ╩ ↑≡™╢↓≤⅜

⌂ ⅛╠ ↕╣√ ─14C ⌐ ≠⅝⁸

⁸ ≤ ⇔√⁹╕√⁸ 2001 │⁸ ⌐ ≈ ⌐╟╡ I⅜H

╩ ⇔≡G ⌐ ╦╣≡™╢≤ ⇔≡™╢⁹G ⅛╠ ╠╣√ ╙ ™14C ⅛╠⁸∕─

│ ≤ ↕╣╢⁹⇔⅛⇔⁸H │ ─ ≢№╢≤⇔⅛ ∫≡™

⌂™√╘⁸ ╩ ╡ ╗↓≤│≢⅝⌂™≤ ⇔√⁹↓╣╟╡⁸↓─♩꜠fi♅≢│⁸

⁸ ⌐ ⅜№∫√≤ ↕╣╢⁹ 

2008 ┘ ╒⅛ 2008 │⁸ 2000 ≢ ↕╣√ ─

≢⁸ ─ ⅜╟╡ ↄ ⇔≡™╢≤ ↕╣╢ ╩ ⇔⁸♩꜠fi♅╩ ⇔√

⁹♩꜠fi♅ ⌐│⁸ ─ D ≤∕╣╩ ℮ ה C⁸B C

│C2 ≤C1 ⌐ ⅜ ⇔⁸∕╣╠─ ╩ ╢ ─ ⌂ ⅜ ↕╣√ 10 ⁹

∕─℮∟D ╟╡╙ ─ ╩ ⌐ ↕∑╢F1 │⁸♩꜠fi♅ ≢│V ─

╩ ⇔⁸∕─ ⌐C2 ⅜ ⅝∏╡ ╕╣╢╟℮⌐ ⇔≡™╢⁹ ⁸F1 │C1 ⌐╒╓

⌐ ╦╣≡™╢⁹↓─↓≤⅛╠⁸ │C2 ⁸C1 ≢№∫√≤ ↕╣╢⁹

╩ ↑√C2 ⅛╠ ↕╣√ ─℮∟⁸ ╙ ™14C ╩ ∆ BW- 22 │

─ ╩ ∆⁹ ⁸ ╩ ↑≡™⌂™C1 ⅛╠

↕╣√ BW- 4 │ ─14C ╩ ⇔⁸
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C2 ─ ╟╡╙ ™⁹ 2008 ┘ ╒⅛ 2008 │⁸C2 ─ BW- 22

│ mm ─ ≢№╡⁸ ─ ╡│ ⅎ⌐ↄ™≤⇔≡™╢⁹↓─↓≤⅛╠⁸C1

⅛╠ ↕╣√ ╩ ∆ │ ⌐╟╢╙─≢№╢ ⅜ ™≤ ⅎ

╠╣╢⁹C1 ╩ ℮B ⅛╠ ↕╣√ │11 12 ─14C ╩ ⇔⁸ ≤

⌐ │╖╠╣⌂™⁹↓╣╟╡⁸↓─♩꜠fi♅≢│⁸ ⁸12 ⌐ ⅜№∫

√≤ ↕╣╢⁹ 

↓╣╠─ ╩ ∆╢≤⁸ ⌐⅔↑╢ ─ │ ⁸ ≢

№∫√≤ ↕╣╢⁹ 

 

─  

2000, 2001 │⁸ ⌐⅔™≡♩꜠fi♅ ┘Ⱳכꜞfi◓ ╩ ™⁸

─ ≤ ─ ╩ ╖√⁹↓─℮∟♩꜠fi♅ ─ ╟╡⁸C ─ 14C

⅛╠ ⅜ ⌐ ⇔≡™╢─⌐ ⇔⁸D ─ 14C ⅛╠

⌐ ⅜ ╠╣╢↓≤⅛╠⁸ ⌐ ⅜№∫√≤

⇔≡™╢⁹ ⇔⁸↓─♩꜠fi♅ ⅛╠│ ⌂ ⅜ ≈⅛∫≡⅔╠∏⁸ ─ ⅜№╢

─ ⅜ ╠╣╢∞↑≢№╢⁹ 

↓╣╟╡⁸↓─ ≢│⁸ ⌐ ∆╢ │ ╦⌂™↓≤≤∆╢⁹ 

 

─ ⌐⅔↑╢ ─ ╩ ∆╢≤⁸ ≢│⁸ ⁸13

⌐ ⅜№∫√≤ ↕╣⁸ ⁸ ⌐ ─

⅜№∫√ ⅜№╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⅛╠⁸ ⁸ ⌐

⅜№∫√ ⅜№╢ 12 ⁹ 

 

 

ה 1979 ⁸ ╒⅛ 1995 │⁸ ⅛╠ ⌐⅛↑≡─ ⅜868

10 ─ M7.1 ╩ ↕∑√ ╩ ⇔≡™╢⁹ 

╕√⁸ 2003 ≢│ ─ │ ≤⇔≡⅔╡⁸ ─ ⌐╟╢≤╙

⇔≡™╢⁹ 

↓╣╠│ ה ⌐ ╘╠╣√ ─ ≤│ ⌡ ∆╢⁹ 

 

↓╣╠╩ ⇔≡⁸ ⅛╠ ⁸ ⌐⅛↑≡─ │⁸868 10

─ M7.1 ╩ ↕∑√≤ ↕╣╢⁹ 

 

12  

 

1996 │⁸ ≢♩꜠fi♅ ╩ ⇔√ ⌐⁸ ⌐ ╣√ ≤

─ ™ ™ ⅛╠⁸1.6m ─ ∏╣ ╩ ⇔⁸ ⅝∏╡⌂≥╩ ∆╢≤ m⅜ ≤⇔

√⁹ 

╕√⁸ 2001 │⁸ ≢♩꜠fi♅ ╩ ⇔√ ⌐⁸B ⅜
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╩ ↑≡ ╩ ↓⇔≡™╢↓≤⌐ ⇔⁸↓╣╩ ─ ⌐╟╢╙─≤ ≡⁸

─ ╩0.2 m≤⇔√⁹ 

⁸ ─ ↕≢№╢ 51km╩ (1)⌐ ⇔≡ ╠╣╢ ─ ⌐ ℮ │

5.1m≤⌂╢⁹ 

 

↓╣╠─↓≤⅛╠⁸ ─ ─ ⌐ ℮ ∏╣ │ m ≢№∫√ ⅜

№╡⁸ │ 0. 2m≢№∫√ ⅜№╢⁹ 

⌂⅔⁸♩꜠fi♅⅛╠ ↕╣√ ⌐⅔↑╢ ─ m │⁸

m ┘ ⅛╠ ╠╣╢ 1.8 2.3m ≤│

≢№╢⁹ ⁸↓℮⇔√ │⁸ ─ ↕ 51km ╩ (1)⌐ ≡│╘≡ ╠╣╢

≢№╢ 5.1m╟╡│ ⌐ ↕™⁹↓─↓≤│⁸ ─ 51km⅜ ≈─ ≢│⌂ↄ⁸

─ ⅛╠⌂╢ ⅜№╢↓≤╩ ⇔≡™╢⁹ ⁸ ╩ ∆╢ ≢─♩

꜠fi♅ ─ ⁸ │™∏╣╙ 868 ─ ⌐ ↕╣╢↓≤⅛╠⁸ ⅜

≈─ ≢№╡⁸♩꜠fi♅≢ ↕╣√ │⁸ ─ ⌂ ≢│⌂™

╙№╢⁹ 

 

 

⌐⅔™≡│⁸ ─ ⌐ ℮ ⌐ ∆╢ ⌂ │ ╠╣≡™⌂™⅜⁸

─ ↕≢№╢ 31km ┘⌐ (1)⅛╠ ─ ⌐ ℮ ⅜ 3. 1m≤ ↕╣╢↓≤

⅛╠⁸ ─ ⌐ ℮ │ m ≢№∫√ ⅜№╢⁹ 

 

 

 

⅛╠ ┘ ╕≢─ ⌐≈™≡│⁸ ─ ─ ╩

∆╢≤⁸ ⅜868 10 ─ ⁸ ≈ ─ ⅜ ⁸

≢№╢⅛╠⁸ │ ≢№∫√ ⅜№╢⁹ 

 

 

┘ ⅛╠⌂╢ ⌐≈™≡│⁸ ⅜ ⁸ ⁸

≈ ─ ⅜ ≢№╢↓≤⅛╠⁸ │ ≢№∫√

⅜№╢ 12 ⁹ ⁸ ∏╣ 0.8m ┘ ─ ↕ 31km

⅛╠ (1)╩ ™≡ ╘√ ─ 3. 1m╟╡⁸ │ ≢№∫√

⅜№╢⁹↓↓≢│⁸ ─ ≈ ─ ╩ ╡ ╗↓≤⅜≢⅝≡™⌂™↓≤╩

⇔≡⁸ │⁸ ≤ ─ ⌐ ≠ↄ ≢№∫√≤∆╢

↓≤≤⇔√⁹ 

 

 

⅛╠ ⁸ ╕≢─ ─ ⅜ ⌂ↄ≤╙ ≢⁸

⌐│868 ─ ≢№∫√≤ ↕╣╢↓≤⁸ ⁸ ⌐ ↕╣╢╟℮⌐

─ ⅜ ≢№∫√ ⅜№╢↓≤⅛╠⁸ ⌂ↄ≤╙ │⁸



25 

 

┘ ⌐ ⅜ ↑╠╣╢⁹ 

 

 

─1887 ─ 100 ─ ≢│⁸ ─ ╖⅜ ╠╣╢

⁹ ⁸ ─GNSS ≢│ ⌂└∏╖│ ╠╣⌂™ ⁹ 

 

 

─ 12 ─ ⌐╟╣┌⁸ ⌐ ∫≡⁸ ⌂

⅜ ↕╣≡™╢ ⁹ ⌐⅔↑╢ ─ ─ ↕│20km

≢№╢ ⁹ 

 

  

 

⅛╠ ה ╕≢─ ─╖⅜ ⇔√ ⁸ ( 2)⅛╠M7.7

─ ⅜ ⇔⁸∕─ ⌐ ≢│ ─ ⅔╟┘ (1)⅛╠ m ─

∏╣⅜ ∂╢ ⅜№╢⁹ 

┘ ⅛╠⌂╢ ─╖⅜ ⇔√ ⁸ (2)⅛╠M7.3 ─ ⅜

⇔⁸∕─ ⌐ (1)⅛╠ ≢ m ─ ∏╣⅜ ∂╢ ⅜№╢⁹ 

⅜ ⌐ ∆╢ ╙№╡⁸∕─ ⁸ ⅜ 79km≤⌂╢↓≤⅛╠⁸

( 2)⌐ ≠⅝M8.0 ─ ⅜ ∆╢ ⅜№╢⁹ 

 

 

⌐⅔↑╢ ─ │⁸ ─≤⅔╡≢№╢⁹ 

⅜ ╡ ╕╣≡™⌂™√╘⁸ ⌐╙ ⅜№╢⅜⁸╙∫≤╙ ™

⌐ ∆╢≤⁸ │ 30 ─ ⌐ ⅜ ∆╢ ⅜ ⅜ ─ ⌂ ─

≢│╛╛ ⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢⁹ 

⅜ ⌐ ∆╢ ─ │⁸ ┘ ≢ ₁⌐ ⅜ ∆

╢ ─ ╩ ⅎ⌂™≤ ⅎ╠╣╢⁹ 

 

  

  

 

│⁸ ⅛╠ ⌐ ╢ ≢⁸ 1999 ⌐╟╡ √⌐

↕╣√ ≢№╢ ⁸ ⁹ 

│⁸ ≤⇔≡ ⌐ ┘≡⅔╡⁸ │ 13km≢№╢⁹ ⌐ ═√

╟℮⌐⁸ │ ↕⅜20km ≢№╢↓≤⅛╠ ≢│ ─ ≤│⌂╠⌂™⅜⁸

─ ⌐ ∆╢ ≤ ⌐ ⇔≡™╢ ⌐⁸ 2000, 2001 ⌐╟╡

⌂ ⅜⌂↕╣≡⅔╡⁸↕╠⌐ ∆╢╟℮⌐∏╣─ ⅝⅜ ≤ ≢№╢

↓≤⅛╠⁸ ⌐ ╘╢↓≤≤⇔√⁹ 
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─ │⁸ ─ ╩ ⌐ ≈ ≤ ⅎ≡⁸N58°E≤⌂╢⁹ 

─ ─ ↕│⁸ ⅜ ⌐ ╣≡™╢ ⅜ ⌐№╢↓≤⅛╠⁸ km≤⌂╢⁹ 

─ │⁸ ╓╒⅜☻כ꜠♩─ ≢№╢↓≤ ─ ⅛╠⁸╒╓ ≢

№╢ ⅜№╢⁹ 

─ │⁸ ∆╢╟℮⌐⁸ ─ ─ ↕⅜ 15km≢№╢↓≤ ┘ ⌐

⅔↑╢ ─ ⅜ ≤ ≢№╢≤∆╣┌ ⅜╒╓ ≢№╢≤ ↕╣╢↓≤

⅛╠⁸ 15km≢№╢ ⅜№╢⁹ 

 

12  

│⁸ ⅛╠ ∆╢≤⁸ ⌐ ╩ ≈╟℮⌂ ∏╣ ≢№

╢≤ ⅎ╠╣╢⁹⌂⅔⁸ ⌐ ─ ╩ ⅎ≡™╢⁹ 

 

  

12  

1999 │⁸ ─ и ⌐ m─ ╩ ⇔⁸ ─

⅛╠ 40 m─ ∏╣ ⅜№╢╙─≤ ⇔√⁹╕√⁸ 2001 │⁸ ─

╩ ╗ ⌐ 30m─ ╩ ╘≡™╢⁹ 

─ ╩ 20 ≤ ⅎ╢≤⁸↓─ ⌐⅔↑╢ ∏╣

│⁸ 0.2m ≢№∫√ ⅜№╢⁹ 

 

 

 

2000, 2001 │⁸ ≢♩꜠fi♅ ╩ ™⁸ ≢⁸ ⅜14C ⅜

≢№╢ ╩ ╡⁸14C ⅜10 12 ≢№╢ ⌐ ╦╣≡™╢≤ ⇔√

11 ─ 10 ⁹ 

╕√⁸ 2000, 2001 │⁸ ─ ≢⁸ ─ ⅜ ⅛╠ ≢№╢

≤ ↕╣╢ ─ ╩ ╡⁸↓─ ─ ⌐ ╦╣≡™╢≤ ⇔≡™╢⅜⁸↓─ ─

│ ≢№╢⁹ 

↓╣╟╡⁸↓─ ≢│ ⁸12 ⌐ ⅜№∫√≤ ↕╣╢⁹ 

 

 

↓─ ⌐⅔↑╢ 12 ─ ⌂ │⁸ ─

≢№╢868 10 ─ M7.1 ⅜ ≢№╢⅜⁸∕╣╟╡╙ ™ ⌐

⌐ ╠⌂™ ⅜ ⇔≡™√ ╙ ⅎ╠╣╢√╘⁸ ⅜ ─ ⌐ ⇔

≡™╢⅛≥℮⅛│ ≢№╢⁹ 

 

12  

≢│⁸ ─ ⌐ ℮ ⌐ ∆╢ ⌂ │ ╠╣≡™⌂™⅜⁸ ─

↕≢№╢ 13km ┘⌐ (1)⅛╠ ─ ⌐ ℮ │ 1. 3m≤ ↕╣╢↓≤⅛╠⁸
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─ ⌐ ℮ ∏╣ ≤⇔≡│ m ≢№∫√ ⅜№╢⁹ 

 

 

2000, 2001 ⅜ ≢ ∫√♩꜠fi♅ ⌐⅔™≡⁸ ─ ╩

─ ∞≤ ⅎ╢≤⁸↓─ ⅜ ╩ ∫≡™╢ ⅜ ≢№╢≤ ↕╣╢↓≤⅛╠⁸

│ ≢№∫√ ⅜№╢⁹ 

⌂⅔⁸ 0.2m ≤ ─ 1.3m⁸ (1)╩ ⅛╠│⁸

≤⇔≡ ≤™℮ ⅜ ╠╣╢⁹↓↓≢│⁸ ≤⇔≡

╩ ∆╢⁹ 

 

 

≢ ╩⌂⇔≡ ⇔√≤ ↕╣╢⁹ 

⌂⅔⁸ 2001 │⁸ ⅜ ⁸ ≤ ⌐ ⇔√ ╩ ⇔≡

™╢⁹ 

 

 

─1887 ─ 100 ─ ≢│⁸ ─ ╖⁸ ─ ┘

⅜ ╠╣╢ ⁹ ─GNSS ≢│⁸ ─ ╖⁸ ─

┘⅜ ╠╣╢ ⁹ 

 

 

─ 12 ─ ⌐╟╣┌⁸ ≢│⁸ ╟

╡╙ │ ⌂™╙──⁸ ⌂ ⅜ ↕╣≡™╢ ⁹ ⌐⅔

↑╢ ─ ─ ↕│15km ≢№╢ ⁹ 

 

  

 

⅜ ⌐ ∆╢≤⇔≡⁸ ─ ⅜ 13km≢№╢↓≤⅛╠⁸ (2)⅛╠M6.7

─ ⅜ ∆╢ ⅜№╢⁹╕√⁸∕─ ⌐ (1)⅛╠ ≢│ m ─ ∏

╣⅜ ∂╢ ⅜№╢⁹ 

 

 

─ ─ │⁸ ⌐ ∆≤⅔╡≢№╢⁹ 

 

 

─ ≢│⁸ ─ ╩ ╡ ⅜♃כ♦╗ ╠╣√↓≤⌐╟

╡⁸ ─ ─ ⌐≈™≡╟╡ ─ ™ ≤∆╢↓≤⅜≢⅝√⁹⇔⅛⇔⌂

⅜╠⁸ ─ ⌐≈™≡ ─╟℮⌂ ⅜ ↕╣≡™╢⁹ 

│⁸ ─ ⅜╒≤╪≥ ╠╣≡™⌂™↓≤⅛╠⁸ ─ ⌐

≈™≡ ⌂╢ ⅜ ≢№╢⁹ 
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≢│⁸ ⌐ ⌐ ∆╢ ─ ⅜♃כ♦™ ╠╣≡™⌂™⁹

╕√⁸ ─ │⁸∕─ ⅜ ≢│⌂ↄ⁸ ≤ ⅜ ⌂╢ ⌐⁸

⌐≈™≡│ ─ ⌐ ∆╢ ⅜ ™≤ ⅎ╠╣╢⁹ ≤ ─

┘ ─ ╩ ╠⅛⌐∆╢ ┘⌐ ─ ─ ╩ ↕∑╢ ⅛╠⁸

⌂╢ ⅜ ≢№╢⁹ ⌐≈™≡│ ╩ ≈─ ≤⇔√⅜⁸ ⌐≈™≡

│ ⌐ ∆╢≤ ⇔√ ⁸ ─

│ ╘╠╣≡⅔╠∏⁸ ─ ≢№╢ ╙№╢⁹╕√⁸ ─ ⌐⅔↑╢

─ ⌐ ⇔≡│⁸♩꜠fi♅⅛╠ ↕╣√ │⁸ ≤ ⅛╠ ╘

╠╣√ ≤ ≢№╢─⌐ ⇔≡⁸ ─ ↕╩ ⌐ ≡│╘≡ ╠╣√ ╟╡ ⌐

↕™⁹↓─↓≤│⁸ ─ ⅜ ≈─ ≢│⌂ↄ⁸ ─ ⅛╠⌂╢ ⅜

№╢↓≤╩ ⇔≡™╢⁹ ⁸ ╩ ∆╢ ≢─ │™∏╣╙ 868 ─

⌐ ↕╣╢↓≤⅛╠⁸ ⅜ ≈─ ≢№╡⁸ ⌂♩꜠fi♅ ≢ ↕╣

√ ⅜ ─ ⌂ ≢│⌂™ ╙№╢⁹ ⌐⅔↑╢ ╩ ╠⅛⌐

∆╢√╘⌐│⁸ ⌐≈™≡ ⌐ ∆╢ ─ ╛∕─ ─ ╩ ╠⅛⌐

∆╢ ⅜№╢⁹ 

≢│⁸ ─ ⅜ ™ ⌐⁸ ╙ ╡ ╕╣≡™⌂™√

╘⁸↓╣╠─ ╩ ↕∑╢ ≢ ⌂╢ ⅜ ≢№╢⁹ 

 

 

12 ₈ ₉╩⁸ ─ ┘6 12 ─ ⁸ ⁸ ≢│⁸ ⌐╦⅛╡╛∆™╟℮⌐₈∏╣₉≤™℮

≢ ⇔≡™╢⁹↓↓≢│ ≢№╢₈ ₉⅜⁸ ╛ ─₈∏╣₉⌐ ∆╢╙─≢№╢↓
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