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 ─  

 

─  

↓─ │⁸ ﬞ ⅜ ⇔⁸ │ ∆╢ ╣⅜№╢ ⌐⅔™≡⁸ ⁸

─ ⁸ ┘ ╩ ∆╢√╘⁸ ┘ ⁸ ⁸ ₈

₉≤™℮⁹ ≢ ∆╢ ﬞ ₈ ₉≤™℮⁹ ⅜

∆╢ ≢№╡⁸ ≤─ ה ─╙≤⁸ ≢ ⌂ ╩

⇔⁸ ⌐╟╢ ─ ה ╩ ╢↓≤╩ ≤∆╢⁹ 

 

─  

│⁸ ﬞ ⌐≈™≡⁸ ─ ⌐ ≠⅝ ╘╢╙─≤∆╢⁹ 

 

ﬞ ─  

ᵑ ﬞ ⌐╟╢ ╩ ≤∆╢⁹ 

ᵒ ﬞ ─ ─ ╩ ⇔ↄ ⇔≡ ⌐№√╢⁹ 

ᵓ ⅜ ⌐⅔↑╢ ≤ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⌂

╩ ⇔≡ ⌐№√╢⁹ 

ᵔ ה ה ─ ╩ ⇔⁸ ⁸ ⁸ ⁸ ⁸

⌂≥⅜ ⇔≡ ⌐№√╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ↑ 

│⁸ ┘

⌐ ≠⅝⁸ ⅜ ≤ ⇔≡

℮═⅝ ⌐≈™≡⁸ ﬞ ⅜ ⇔√ ≢№╢₈ ﬞ

₉╩⁸ ⌐ ↕╣√ ─ ﬞ

≤⇔≡ ↑⁸ ┘ ⅜ ≤ ⇔≡⁸ ╩

∆╢╙─≤∆╢⁹ 

ה ה ─ ה  

    
⁸ ⁸
⅜ ╠╩ ⅛

╠ ╢↓≤ 

 

⌐⅔↑╢

ה      
ה ה ה

⅜ ╩
⅛╠ ╢↓≤ 

 

    
─

⅜ ⇔≡ ╩
⅛╠ ╢↓≤ 

 



   ─  
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⌂⅔⁸ ─ ⌐≈™≡│⁸∕╣∙╣ ─₈ ₉⌐ ≠ↄ╙─≤

∆╢⁹ 

 

─  

│⁸ ─ ≤ ⇔≡™╢↓≤⅛╠⁸ ⁸ ⌐⅔™≡ ⌂

⇔╩ ™⁸ ╩ ⇔√ │⁸ ╛⅛⌐⁸∕─ ╩ ∆╢⁹ 

 

─  

≢ ∆╢ │⁸ ─≤⅔╡≤∆╢⁹ 

 

Ẽ ─  

ﬞ  
ﬞ ≤™℮ ╙№╢⅜₈ ﬞ ₉≢ ∆╢⁹ │⁸

─ ⌐ ≠⅝₈ ﬞ ₉≤∆╢⁹ 

⁸

 
⅛╠ ╕≢⌐ ≢ ∆╢ ≡─ ה ╩™℮⁹ 

 
⌐│ ─ ╩ ∆⅜⁸ ≢│⁸ ─ ⅛

╠ ⌐ ╢╕≢─ ╩™℮⁹ 

 
⅜₈ ꜠ⱬꜟ ⁸ ≢№╢↓≤

⌐ ₉╩ ⇔√ ╩ ≤∆╢⁹ 

 ┘ ╩™℮⁹ 

 
⁸ ⁸ ⁸ ╛ ─ ה ⁸

⁸ ⌐™╢∆═≡─ ╩™℮⁹ 

 
⁸ ⁸ ⁸ ╛ ─ ה ⁸

⁸ ⌐™╢∆═≡─ ╩™℮⁹ 

 
╩ ℮ ≤⇔≡⁸ ─ ⁸ ⌐ ∆╢

⁸ ⌐™╢ ה ╩ ∂≡₈ ₉≤™℮⁹ 

 
─ 25 ╟╡ ╦╣≡™╢ ≢⁸

⁸ ⅜™ ⁸ ⁸∕─ ─ ⌐ ╩ ∆╢ ╩™℮⁹ 

 

⅛╠ ╩ ╢√╘⌐ ⌐₈ ⌐ ╢₉⁸₈ ─╟

╡ ⌂ ┼ ∆╢₉⁸₈╟╡ ⌂ ─ ┼ ∆╢₉⌂≥

─ ─↓≤╩™℮⁹ 

 

╩ ⅎ╢ ─↓≤╩™℮⁹ 

86 ≢ ╘╠╣≡™╢₈

₉⌐ ∆╢╙─⁹ 

 ⅛╠ ╕≢─ ╩™℮⁹ 

 

─ ⌐⅔↑╢ ╩ ⇔≡™╢ ─ ⅛≈

⌂ ╩ ∆╢ ⅜№╢≤ ╘╠╣╢ ≢⁸₈

₉ ⌐ ≠⅝⁸ ⅜₈ ₉≤⇔

≡ ⌐ ╩ ╘√ ─↓≤╩™℮⁹ 

 

 



   ─  
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Ẽ  

 

─ ╛ ⁸ ╛ ⅜ ≤⌂∫≡ ⌐ ╩ ∆

╢ ≢№╢⁹ ─ ⅝⌂ ╛ ─ⱶכ♪ ⌂≥⌐╟╡

⇔⁸ ⌂ │ ─ ⌐⅛⅛╦╠∏ ⌐ ⅜╡⁸ ╩

⁸ ↕∑⁸ ⅜ ⅝ↄ ╘≡ ╤⇔™ ≢№╢⁹

│ km⅛╠ km⁸ │ ϴ⌐╙ ⇔⁸ ⅛╠

╩ ╢↓≤│ ≢⁸ ╩ ⇔√ ─ ⅜ ≢№╢⁹ 

 ☺כ◘

⌐ ℮ ─ ╣─↓≤≢⁸ ╛ ╩ ≤∆╢⁹

⌐ ═≡ ╣─ ↑─ ⅜│╢⅛⌐ ↕ↄ⁸ ─╟℮⌂ ≢№

╢⁹⇔⅛⇔⁸ ╩ ∆╢╒≥─ ⅜№╡⁸ ─ │⁸

╩ ⅝ ↓∆↓≤╙№╢⁹ 

●☻ 
≢│ⱴ◓ⱴ⌐ ↑≡™╢ ╛ ⁸ ⁸

⌂≥─ ₁⌂ ⅜ ≤⌂∫≡ ↕╣╢⁹●☻─ ⌐╟∫

≡│ ⌐ ╩ ╓⇔⁸ ⌐ ╙ ⇔≡™╢⁹ 

 
│ ─ ™≤↓╤╩ ≤⇔⁸ⱴ◓ⱴ╛ ●☻

⅜ │ ⅜ ⇔√√╘⌐ ⅜ ↕╣≡ ∆╢ ─↓≤

≢№╢⁹ 

 

⌐ ⇔≡ ∆╢ ─ ⇔√ ─↓≤≢№╢⁹ⱴ◓ⱴ

ה☻●╛ ⌂≥ ≢─ ─ ⅜ ≤⇔≡ ⅎ╠╣≡⅔╡⁸

⌐ ↕╣╢↓≤⅜№╢√╘ ╘≡ ↕╣≡™╢⁹⌂⅔⁸

⌐ ⌂≥─ ⌐ ™ ∆╢↓≤╙№╢⁹ 

 

⌐ ─ ⅜ ─╕╕ ⅛╠ ↕╣╢╙─≢⁸ ⌐

╕╠⌂™℮∟⌐ ╩ ⇔ ∆╢√╘⌐ ⌂ ≤⌂╢⁹∕─

⅛╠ ⁸Ɽfi ⁸ ⌂≥≤ ┌╣╢╙─╙

№╢⁹ 

 
─ ─ ≢⁸ ⅜ ↄ ╕╣╢╙─⁹♦▬◘▬♩ ⅛╠

─╙─⅜ ↄ⁸ ⌂™⇔ ⌂ ≢№╢↓≤⅜ ™⁹ 
⅜╪∑≈

⌂∞╣ 
╛ ⌂≥⅜ ⅝ ≤⌂∫≡⁸ ⅜ ⌐ ⇔⁸

⌐ ╡ ∟╢ ╩™℮⁹ 

 
⌐╟∫≡ ∆╢ ─ ╩ ⅎ╢ ─↓≤≢⁸ ●ꜝ☻

⌂≥╩ ∆╢↓≤⅜№╢⁹ 

ה  

⅛╠ ↄ ⅝ →╠╣⁸ ⇔√ ╩™℮⁹ │ ⌐

↕╣≡ ─ ╛ ⌐ ⇔⁸ ₁─ ╛ ⌐ ⅝⌂

╩ ⅎ╢⁹ 

 

─ ⌐⅔™≡⁸ ⌐ ℮ ─ ⌐╟╡ ─ ⅜ ⅛

↕╣≡ ─ ⅜ ⇔⁸ ─ ╛ ה ╩ ⅝ ╖⌂⅜╠

≢ ∆╢ ╩™℮⁹ │ 60km╩ ⅎ╢↓≤╙№╡⁸

╛ ™╩│╢⅛ ╕≢ ⌐ ⇔⁸ ─ ⁸ ⁸

⅜ ↕╣ ∆╢ ⁸ ⌂ ╩ ⅝ ↓⇔╛∆™

≢№╢⁹ ─ ⌐│⁸ ─ ╩ ∆╢ ⌐

№╠⅛∂╘ ⅜ ≢№╢⁹ 

 

 

╛∕─ ≢⁸ ╩ ∆╢ ╛ ⇔™ ⅜ ─

⌐╟∫≡ ⇔⁸ ∆╢ ─↓≤≢№╢⁹ ≤ ⇔

≡⁸ ─ ⅜ ╕╣╢ ─ ⅝↕│ ↕™⁹ 

 

⌐ ⅎ╠╣≡™╢ⱴ◓ⱴ⅛╠ ╦∫≡⅝√ ⅜⁸ ⌐

∆╢ ╩ ⇔⁸ ↕∑╢↓≤⌐╟╡ √⌐ ╩ ∫≡

≤ ה ╩ ∆╢ ⌂ ╩™℮⁹ ⌐│ⱴ◓ⱴ

│ ╕╣⌂™⁹ 



   ─  
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ⱴ◓ⱴ  
─ⱴ◓ⱴ⅜ ↄ≢ ≤ ⇔≡ ↓∆ ™ ⌂ ╩

™℮⁹ ─ ⅜ ⌐ ⇔≡ ─ ╩ ⇔⁸ⱴ◓ⱴ⅜

⌐ ↕╣≡ ≢ ↕╣╢⁹ 

ⱪꜞ♬כ  
─ ╛ ⅜ ●☻≤≤╙⌐ ⌐ ⅝ →╠╣╢ ⌂

─↓≤≢⁸ 10km ⌐ ∆╢ ⅜ ≢№╢⁹ 

 
◄▪꜡♂ꜟ ╛ ●☻⁸ ⁸ ⅜ ⇔⁸

╩ ⇔√╙─≢№╢⁹╕√⁸ ─ ⌐ ⅛╠ ∟ ⅜╢

╩ ≤™℮⁹ 

 
╛ ─ ─ ╣ ─ ⅛╠⁸ ⇔≡™╢

⁸ ●☻⁸№╢™│∕─ ⇔≡™╢ ╩™℮⁹ 

 

⌐ ∫≡ ⅛╠ ⅝ ┌↕╣╢ ≢⁸ ⌐│ ⅛╠ km

╕≢ ∆╢ ⅜№╡⁸∕─ ─ ≢ ⇔√╡⁸ ה ה

⌂≥⅜ ╩ ↑√╡∆╢ ⅜№╢⁹ ─ ⅝↕⌐╟╡ ─ ─

⅜ ™⁸ ⅜ ⅝ↄ ⌂╢↓≤⅛╠⁸ ≢│₈ ╩

™≡ ∆╢ ⅝⌂ ₉≤⁸₈ ⌐ ↕╣≡ ╢ ↕⌂ ₉─╟℮

⌐ ⇔≡™╢⁹ 

ⱴ◓ⱴ ╡ 
─ ⌐№∫≡⁸ ─ⱴ◓ⱴ⅜ ⅎ╠╣≡™╢ ╩™℮⁹

─ ≢│ km⌐№╡⁸∕↓⅛╠ⱴ◓ⱴ⅜ ⌐ ∆╢≤

ⅎ╠╣≡™╢⁹ 

 ⱶכ♪
─ ⅝⌂ ⅜ ↄ ⅜╠∏⁸ ─ ⌐╙╡ ⱶכ♪√∫⅜

─ ╩™℮⁹ 

◌ꜟ♦ꜝ 

◌ꜟ♦ꜝ│⁸ ⌐ ⌂ ⌐╟∫≡⁸ ⅜ ⅝ ┌↕╣√

╡⁸ ⇔√╡⇔≡≢⅝╢ ─ ╩™℮(√∞⇔ km ─╙

─)⁹ ﬞ ≢│⁸1640 ⌐╟╡⁸ ⅜ ┼ ⇔⁸ ⌐

km─ ─ ⅜≢⅝√⁹↓╣╩ ◌ꜟ♦ꜝ≤ ┬↓≤

⅜№╢⁹ 

 
╛ ⌂∞╣⅜ ⌐ ∆╢≤ ⅜ ∆╢↓≤⅜№╢⁹1640

≢│⁸ ⌂∞╣⅜ ⌐ ⇔⁸ ≢700 ╡⅜ ⇔√⁹ 
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↓─ ⌐ ╢ │⁸ ⁸ ⁸ ─ ≤∆╢⁹ 
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ﬞ  

(1)  

╩ ∆╢ ┘ ₈ ₉≤™℮⁹ │⁸ ─≤⅔ 

╡≢№╢⁹  

           

     

     

     

     

     

    

    

    

    

    

  

 

   

 
 

      

 

       

     

     

     

    

     

 
  

 
   

     

  
  

 
 

 
Ⱡ♇♩꞉כ◒

 

 
 

    

 
 

◖fiⱬfi◦ꜛfi  
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(2)  

─ │⁸ 28 22 ─ ╘╢≤↓╤⌐╟╢⁹ 

ₒ ₓ ﬞ  

 

( 3)  ─ ─ ⌂  

≤ ─ ⌂ │ ─≤⅔╡≤∆╢⁹ 

│⁸ ─ ⌐ ⌂ ⌐≈™≡⁸ ⌐⅔↑╢ ⌂

╩ ∆╢ ⅛╠⁸₈ ◦♫ꜞ○₉╛₈ Ɫ◙כ♪ⱴ♇ⱪ₉⁸₈ ꜠ⱬ

ꜟ₉⁸₈ ₉ ─ ─ ⌐≈™≡ ∆╢↓≤╩ ≤⇔√ ≢№

╢⁹ 

┘ ⅜∕─ ≤⌂∫≡ ⌂ ╩ ™⁸ ╛ ⁸

⁸ ⁸ ⁸ ⁸ ⌐ ⅎ⁸ ∕─ ≤ ╘

╢ ≢ ↕╣╢⁹ 

│⁸ ⁸ ⌐ ╩ ∆╢↓≤╩ ≤

⇔√ ≢№╢⅜⁸ ⁸ ⅜ ≤⌂∫≡ ⅜ ⌂ ⌐⅔™≡⁸

╩ ─ ─ ≤⇔≡ ∆╢↓≤╛ ─Ⱡ♇♩꞉כ◒╩ ⇔≡

≤ ∆╢↓≤│ ≢№╢⁹ 

─ ≤ ⌐≈™≡│⁸ ─≤⅔╡≢№╢⁹ 

─ │⁸ ≢ ⅜ ∫√ ⌐≈™≡ ∆╢ ╩ ℮↓≤≤⌂

╢⁹ 

 

ᵑ ┘  

│⁸ ─ ≢№╡⁸₈ ◦♫ꜞ○₉╛₈ Ɫ◙כ♪ⱴ♇ⱪ₉⁸↓╣

╠╩ ╕ⅎ√₈ ꜠ⱬꜟ₉╛₈ ₉ ⁸ ─ ⌐≈™≡ ∆╢⁹ 

⌐⁸ │ ⌐ ╢ ╛ ≤ ╩ ∆╢ ⌐≈™≡⁸ │

⌂ ⁸ ∕─ ─ ⌂ ⌐ ∆╢ ⌐≈™≡⁸ ⌐⌂

∫≡ ∆╢ ╩ ℮⁹ 

⌐⅔™≡│⁸ ≤─ ╩ ╡⁸ │⁸ ⌐⅔↑╢

─ ╛ ─ ⌂≥≢─ ≤─ ⁸ ─ ─ ╩ ℮╙─≤

∆╢⁹ 

╕√⁸ │⁸ ┼─ ─ ≤⇔≡ ─ ⌐№√╢⁹ 
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ᵒ  

│⁸ ⁸ ≤ ⇔⁸ ─ ╩ ╕ⅎ√₈ ◦♫

ꜞ○₉╛₈ Ɫ◙כ♪ⱴ♇ⱪ₉─ ╛⁸ ⌐ ∆╢ ╛ ╩ ∆╢

⅛╠ ה ─ ╩ ℮≤≤╙⌐⁸ ┘ ≤ ⇔⁸₈

꜠ⱬꜟ₉─ ⌐≈™≡ ╩ ℮⁹ 

⌐⅔™≡│⁸ ⌂ ╩ ℮≤≤╙⌐⁸ ה ╩ ⇔⁸ ♃כ♦

╩╙≤⌐⁸ ꜠ⱬꜟ─ →╛ →⁸ ⅜ ⌂ ╩ ⇔ ∆⁹ 

 

ᵓ  

│⁸ ⁸ ≤ ⇔⁸ ⌐ ℮ ה

─ ⅛╠⁸₈ Ɫ◙כ♪ⱴ♇ⱪ₉─ ╩ ℮≤≤╙⌐ ─ ─ ⌐

∆╢⁹ 

⌐⅔™≡│⁸ ⌐ ℮ ─ ⅛╠⁸ ⌂ ─ ╛ ↕╣╢

⌂≥⌐ ∆╢ ─ ╩ ℮⁹ 

 

ᵔ ⁸ ⁸ ⁸  

│⁸ ⌐⅔™≡ ╛ ⌂≥╩ ℮ ⅛╠ ⌐ ∆╢⁹ 

⌐⅔™≡│⁸ ⁸ ─ ─╒⅛⁸ ה ⁸ ╛

╩ ℮⁹ 

⌂⅔⁸ │ ≤⇔≡⁸ ─ ⌐╟╡ ↕╣⁸ ≤ ─ ⁸

⌐№√╢↓≤⌐⌂╢⁹ 

 

ᵕ  

│⁸ ─ ⌐╦√╡⁸≥─╟℮⌂ ⅜ ↕╣╢⅛⌂≥

⅛╠ ╩ ℮⁹ 

⌐⅔™≡│⁸ ⌂ ┼─ ╛ ꜠ⱬꜟ─ →╛ →╩ ↑≡⁸

│ ─ ⁸ ─ ⁸ ─ ─ ⌐≈™≡⁸

⌐ ╩ ℮⁹ 

 

ᵖ ┘ ⅜ ≤ ╘╢  

ᵑ⅛╠ᵕ╕≢⌐ →╢ ─╒⅛⁸ ┘ ⅜ ≤ ╘╢ ╩ ─ ⌐

ⅎ╢⁹ 

 

 

─ ─ │ ─≤⅔╡≤∆╢⁹ 
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   ─   

 

 ─ ⌐ ∆╢↓≤⁹ 

 ┘ ◦☻♥ⱶ─ ⌐ ∆╢↓≤⁹ 

 ─ ⌐ ∆╢↓≤⁹ 

 
 ─ ⁸ ∕─ ─ ⌐ ∆╢↓≤⁹ 

 ─ ⌐ ∆╢↓≤⁹ 

 

 

 ⌐⅔™≡⁸ ⁸ ⁸ ─ ╩ ℮↓≤⁹ 

 ⌐⅔™≡⁸ ─ ┘ ┘⌐ ─ ╩ ℮

↓≤⁹ 

 ≤─ ⌐ ∆╢↓≤⁹ 

 ╛ ┼─ ⌐ ∆╢↓≤⁹ 

 
 ─ ⌐ ∆╢↓≤⁹ 

ה  ה ∆═╡ ─ ⌐ ∆╢↓≤⁹ 

 
 ⌐⅔↑╢ ─ ┘ ─ ⁸ ⁸ ⌐ ∆╢↓≤⁹ 

 ─ ⌐ ∆╢↓≤⁹ 

 

 ─ ┘⌐∕─ ─ ┘ ⌐ ∆╢↓≤⁹ 

 ─ ה ה ⌐ ∆╢↓≤⁹ 

 ─ ┘ ⌐ ∆╢↓≤⁹ 

 

 ─ ⌐ ∆╢↓≤ 

 ─ ה ⌐ ∆╢↓≤ 

 ─ ┘ ⌐ ∆╢↓≤⁹ 

 

11  

28  

 ─ ⁸ ┘ ⌐ ∆╢↓≤⁹ 

 ─ ⌐ ∆╢↓≤⁹ 

 ⌐⅔↑╢ ─ ⌐ ≠ↄ ─ ⌐ 

∆╢↓≤⁹ 

 

 

 ─ ┘ ┘⌐ ⌐ ∆╢↓≤⁹ 

 ─ ┘ ⌐ ∆╢↓≤⁹ 

 ┼─ ⌐ ∆╢↓≤⁹ 

 ┘ ╩ ∆╢↓≤⁹ 

 ─ ┘ ─ ┘⌐ ⌐ ∆╢↓≤⁹ 

 ⁸ ─ ⁸ ┘⌐ ∕─ ─ ⌐ ∆╢

↓≤⁹ 

 ⁸ ─ ⌐ ∆╢↓≤⁹ 

 ─ ─ ┘ ⌐ ∆╢↓≤⁹ 

 ─ ⌐ ∆╢↓≤⁹ 
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   ─   

 

 

 

 

 ⌐ ∆╢↓≤⁹ 

 ─ ┘ ⌐ ∆╢↓≤⁹ 

 ─ ≤ ─ ⌐ ∆╢↓≤⁹ 

 ─ ∟ ⅝ ┘ ⁸ ─ ┘⌐

─ ⌐ ∆╢↓≤⁹ 

 ⁸ ─ ה ⌐ ∆╢↓≤⁹ 

 ┘ ≤─ ⌐ ∆╢↓≤⁹ 

 ─ ⌐ ∆╢↓≤⁹ 

  ─ ⁸ ─ ┘ ⌐ ∆╢↓≤⁹ 

Ⱡ♇♩

꞉כ◒( )

 

 ─ ⌂ ⌐ ∆╢↓≤⁹ 

( )  

 

 

 ┘ ─ ™⁸ ─ ⌐ ∆╢↓≤⁹ 

 ⁸ ─ ─ ⌐ ∆╢↓≤⁹ 

( )  

 ─ ⌐ ∆╢↓≤⁹ 

 ⌐⅔↑╢ ─ ⌐ ∆╢↓≤⁹ 

 ⌐⅔↑╢ ─ ┘ ─ ⌐≈™≡ ─

╩ ℮↓≤⁹ 

  

 

 

 ─ ⌐ ∆╢↓≤⁹ 

 ─ ┘ ⌐ ∆╢↓≤⁹ 

 ┘ ⌐ ∆╢↓≤⁹ 

 ─ ┘ ⌐ ∆╢↓≤⁹ 

 ⁸ ┘ ⌐ ∆╢↓≤⁹ 

 ─ ┘ ⌐ ∆╢↓≤⁹ 

 ⌐ ∆╢↓≤⁹ 

 ┘ ─ ⌐ ∆╢↓≤⁹ 

 

 

 ⌐⅔↑╢ ┘ ה ┘⌐ ⌐ ∆╢↓≤⁹ 

 ⌐ ∆╢↓≤⁹ 

 

◖fiⱬfi◦ꜛfi 

 

 

 

 ┼─ ⌐ ∆╢↓≤⁹ 

 ⌐⅔↑╢ ┼─ ⁸ ⌐ ∆╢↓≤⁹ 

 

 פֿ

 

 ─ ⁸ ∕─ ─ ⌐ ∆╢↓≤⁹ 

 ─ ⌐ ∆╢↓≤⁹ 
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⁸ ⁸ ⁸  

⁸ ⁸ ⁸ ─ ⌂ │ ─≤⅔╡≤∆╢⁹ 

 

⁸  

ᵑ ─ ⌐ ∆╢↓≤ 

ᵒ ⌂≥─ ┼─ ⌐ ∆╢↓≤ 

ᵓ ⌐ ∆╢ ⁸ ⌐⅔↑╢ ⌂≥─ ─

⌐ ∆╢↓≤ 

ᵔ ⌐╟╢ ⁸ ⌐ ∆╢↓≤ 

ᵕ ─ ─ ⌐ ∆╢↓≤ 

ᵖ ┼─ ⌐ ∆╢↓≤ 

⁸  

ᵑ ─ ─ ⌐ ∆╢↓≤ 

ᵒ ─ ⌐ ∆╢↓≤ 

ᵓ ⁸ ┼─ ─ ⌐ ∆╢↓≤ 

ᵔ ⁸ ─ ⌐ ∆╢↓≤ 

ᵕ ─ ⌐ ∆╢↓≤ 

ᵖ ┼─ ⁸Ⱳꜝfi♥▫▪ ⌐ ∆╢↓≤ 
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 ﬞ  

 

ה  

ﬞ 1,131 │⁸ ─ ─ ⌐ ⇔ 42°03'48Ϊ⁸

140°40'38Ϊ ⁸ ╩ ≡≡ ─ ≢№╢ ≤ ⇔≡™╢⁹

╩ ╕√│ ≤╙ ℮⁹ ﬞ ─ ┘ ⌐│⁸ ─ ה

⅛╠⌂╢ ⅜ ⌂╡⁸ ⌐│↓╣╩ ≤⇔≡ ↕╣√ ™ ≢№╢

⅜№╢⁹╕√⁸ ⌐│ ╩ ≤⇔√ ⅜ ⇔≡™╢⁹ ﬞ │⁸∕

╣╠╩ ≤⇔≡ ⌐∕─ ╩ ⇔√╙─≢⁸ ─ ╟╡∕┘ⅎ

╢ ≢№╢⁹ 

│⁸╒≤╪≥ ─ ⁸ ⁸ ⁸ ⁸

⌂∞╣ ⁸ ⅛╠ ↕╣≡™╢⅜⁸ │⁸ ≢⇔⅛ ╢ ⅜≢⅝∏⁸

⌐│ ™ ╛ ⁸ ⌂∞╣ ⅜ ⇔≡™╢⁹ 

ﬞ │⁸ ↄ⅛╠ ╩ ⇔≡™╢⅜⁸∕─ ─ │⁸ ≤⇔≡

│ ↄ⁸1640 17 ─ ⌐ ∆╢╙─⅛╠ ⅜ ↕╣≡™╢⁹ ⌐1929

─ ≢│⁸ ≤ ⌐ ⌐ ╩ ⇔⁸ ⌐

╩ ╘√⁹∕─ ⁸1942 17 ─ ⌐╟╡ ⌐ 1.8km─

╣ ⅜ ∂⁸1929 ─ ⅜ ↕╣╢╟℮⌐⌂╡⁸ ─ ╩ ∆╢ ≢

⌂ ⅜ ╠╣╢╟℮⌐⌂∫√⁹ ﬞ │1942 ⁸╒≤╪≥ ╩ ⇔≡™√⅜⁸

1996 ⌐54 ┬╡─ ⅜ ⅝√⁹∕─ ⁸1998 10 ⁸2000

12 ≤ ⅜ ™≢ ↓∫√⁹ 

ﬞ ⌐│ ה ™↕╪╜∂ה ⌂≥─ ⅜№╡⁸↓╣╠╩ ╘ ﬞ │

⌐ ↕╣≡™╢⁹↓╣╠─ │⁸ ﬞ ╩ ⇔≡™√ ה ⅜⁸

─ ⌐ ⌂∞╣≤⇔≡ ⇔⁸∕─ ⅜ ╩ ╘√√╘⌐ ∂√╟

℮⌐╖ⅎ╢⅜⁸ ─ ╙ ⌂ ≢№╢⁹ ﬞ ─ ─ ┘

─ │⁸ ⌂∞╣╩╙√╠⇔√ ─ ≢№╡⁸ │⁸⅔∕╠ↄ

─╟℮⌂ ─ ≢№∫√≤ ╦╣╢⁹ ⌐│⁸™ↄ≈⅛─ ╠⇔™ ⅜╖≤

╘╠╣╢⁹ 

 

 

ﬞ │⁸ ⌐ ╩ ⇔√ ⁸ ⌂ↄ≤╙ ─ ≤ ─

╩ ↓⇔≡™╢↓≤⅜ ⅛╠ ╠⅛⌐⌂∫≡™╢⁹↓╣╠─⌂⅛≢ ─ ⅜

⌐№╠╦╣╢─│1640 17 ─ ≢⁸ ─ ≢№∫√≤ ↕╣≡™╢⁹

↓─ ╩ ╘⁸ ╕≢20 ─ ⅜ ↕╣≡™╢⅜⁸⌂⅛≢╙1640 17 ⁸

1694 ⁸1856 ⁸1929 ─ ─ │⁸ ╩

≤╙⌂℮ ≢№∫√⁹ 
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Ẽ ﬞ ─ Ỏ│ ╩ ∆  

ה    

Ỏ1640( 17)  ( ⌂∞╣)

ќⱴ◓ⱴ  

7 31 ╡ ⇔ↄ⁸ ⅜

⇔ ⌂∞╣⅜ ≤ ⌐⌂∞╣ ╖ ⁸ ≢

700 ⅜ ⁹ ≤ ⌐ (Ⱪꜝ☻♩) ⁹

8 2 ╕≢ ה ╩ ⇔ↄ ⇔⁸ ⁸

⅜ ⁹ │ 8 ╕≢ ↄ⁹ (≢⅝╕)

⁹ ⁸ ╒╓ ─ ≤⌂╢⁹ 

2.9km3⁸ⱴ◓ⱴ │ 1.1DREkm3⁹ VEI5 ⁹

⌂∞╣─ │ 0.3km3⁸ 1.42 1.70km3⁹ 

Ỏ1694( 7)  ⱴ◓ⱴ  8 24 ╟╡ 26 ╕≢⁸ ה ╩

℮ ⁹ ⁸ ⁹ 

0.36km3⁸ⱴ◓ⱴ 0.14DREkm3⁹ VEI4  

1765( 2)   ( )⁹ 

1788( 8)   ( )⁹ 

Ỏ1856( 3)  ⱴ◓ⱴ  9 23 №╡⁸25  ≢

⇔⁸9 00  ⇔™ ╕╢⁹ ─ ─ ה

≢│ ─√╘ 2 ⁸ ⁸17 ⅜ ⁹

─ ⱡ ≢│ ⌐ ╦╣⁸ 19 27 ⁹

│ ╕≢⌐╒≤╪≥ ╦╡⁸∕─ 1⅛

⅜ ₁ ⅝╢⁹ ⁹ 

0.21km3⁸ⱴ◓ⱴ 0.08DREkm3⁹ VEI4  

Ỏ1888( 21)   ( ⁸ )⁹ 

Ỏ1905( 38)  ќ

 

8 17 18ה ─ ⌐ ⅜№╡ 19 ⁹

─ ⌐ ( )⅜ ⅛╣╢⁹ 

21 23 ⌐⅛↑≡╙ ⇔⁸22 ⌐│ ≢ ⌐╟╢

⅜ ⌐ ─ ⅜№∫√⁹ 

Ỏ1919( 8)   6 16 ⌐ ( 15 54)⁸ №╡⁸17

⁸ 7 26 ╕≢ ─ ⁹ 

1922( 11)   5 22 ⁸ ⌐ ╩ ∆╢ ⁹( )  

Ỏ1923( 12)   2 27 7 00 ⁸ ⇔ ⌐⅔™≡│ ╩

⅝⁸ ⌐ ─ ⅜№∫√⁹ 

3 15 14 10 ─↔≤⅝ ╩ ∆╢≤ ⌐ ╩

№→√⁹ 

Ỏ1924( 13)   7 31 8:00 ╟╡ ₁ ⇔⁸8:30 ≤ ⌐

╩ →⁸ ↕ 250m⌐ ⇔√⁹ 

Ỏ1929( 4)  ⱴ◓ⱴ ⁸

 

6 17 0 30 ⅛╠ ⅜ ╕╡( ≢⁸0 26⅛

╠ 8 ╩ )⁸ ⌐ ⅜ ╪⌐⌂╡ 10 00

╩ ™ ⁹11 00─ 13900m⁹ ⅛╠

⁹ ⁸ ⁸ ⁸ ●☻⌐╟╢ │ 8

⌐ ┘⁸ ─ ⁸ ⁸ ⌂≥ 1915 ╡⁸

─ ↄ⁸ 2 ⁸ 4 ⁸ ─ 136 ⁹

23 00 ⅞⌐│ ⌐ ⅜ ⅎ⁸19 ⌐│╒╓

⌐ ⇔⁸21 ⁹ 4 ⁸ (╕╝) ⁸

(└↕↔) ⁹ 

0.34km3⁸ⱴ◓ⱴ 0.14DREkm3⁹ VEI4  

9 6 ⁹ ╙№╡⁹ 

1934( 9)   9 29 ⅛╠ ⌐⅛↑≡ ⁹ 

1935( 10) ה   10 14 ⌐ ⁹15 ⁹ 

Ỏ1937( 12)   3 17⁸19 4 ⅜ ⅝ ┌↕╣≡

≤⌂╢⁹ 

1938( 13) ה   2 4 ⁸ ⁸ ⁹ 

1939( 14)   4 5 ⁸9 28 ⁹ 
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ה    

Ỏ1942( 17)  ќ

ⱴ◓ⱴ ќ

,

 

ќ☺כ◘ ⁸ ⁹ 

11 16 8 00 ⁸ ≤ ⌐ ⅜ ╕╡⁸ │

8000m⁹ ⌂ ╙☺כ◘ ⇔√⁹ ╛

│ ⌐ ⇔⁸ ─ ↕│ ≢ 2cm ⌐

⇔√⁹ ⌐ ↕ 1.8km─ ( ╣ ) ⁹

18 ⌐╙ ⁹ │ ╣ ≢ 11

16 20 ─ ⌐ ⇔√⁹ 

0.002 0.003km3⁹(ⱴ◓ⱴ │ ) VEI2 ⁹ 

1943( 18)   1 30 1000m⁹4 16 1500m⁹ 

1947( 22)   2 14 1800m⁹11 9 1300m⁹ 

1949( 24)   4 26 1200m⁹ 

1954( 29)   4 3 1200m⁹ 

1967( 42)   ≢ ⁸12 9 1 ה

⁹12 16 2 ⁸ 1 ⁸ ⁹ 

1969( 44)

1971( 46)  

 1969 10 1971 5 ≢ ⁸

1970 2 8 3 ⁹1971 5 17 2 ⁹ 

1979( 54)   1 21 ╩ ⌐(1996 3 ─ ╕≢) ⅛╠─

≢ ⅜ ↕╣⌂ↄ⌂∫√⁹ 

1983( 58) ה   6 13 ⌐ 22 ─ ⁹ 

10 ─ ╛╛ ⁹ 

1987( 62)   17 ─ ⅜ ⅛╠ ⌐ ⁹ 

1989( ) ה   12 30 ﬞ ─ 5km─ ≢ ⁸ (

A )≢ 20 ⁹ M3.4⁸ 3 ⁸ 1 ⁹ 

≤ ↕╣╢ ╩ ≢ ( )⁹ 

1990( 2) ה   4 3⁸6 ⌐ №╡⁸7 ⌐│ ⌐ ( A )≢

49 ⁹7 ⌐ ⁸ ╙ ( )⁹ 

Ỏ1996( 8)   3 5 ⌐ 5 ⁹ 

3 5 ⁹18 10 ⅛╠ 6 ─

╩ ⁹ 4 ⌐₈96 ₉⁸

4 ─ ⌐ 200m─₈96 ₉ ⁹ 

12 ⁹(VEI1)  

3 9 ⁸ 1000m⁹ 

Ỏ1998( 10)   5 14 ⌐ √⌂ (1996 3

─ )⁹ ⌐ ⁹ ™∏╣╙

─ │ ╘╠╣∏⁹ 

 7 30 31 96 ≢ ╛╛ ⁸

⁹ 

 10 25 ⁹9 12 ⅛╠ 6

─ ╩ ⁹ ─ │ 1200m⌐ ⇔⁸ 

10km─ ╕≢ ─ ⁹ 4 ⌐

98 ⁹ 

5 ⁹VEI1 ⁹ 

1999( 11)   3 1 1 ─ ╩ ⁹ ⌐

⌂⇔⁹ 

Ỏ2000( 12)   3 12 1 ─ ╩ ⁹ ⌐ ⌂⇔⁹ 

 7 19 21 4 ─ ⅜ ─ ≤ ═≡

™ ⌐ (96 ⁸98 )⁹ 

 8 7 9 4 ─ ⅜ ╟╡ ↄ⌂╡⁸ ↕─

│ 400m( ⁸9 )⌐ ⇔√⅜⁸ ╛

│ ↕╣⌂⅛∫√⁹╕√⁸9 ⌐ ⇔√

≢╙ ⌐ │ ╘╠╣⌂⅛∫√⁹ 

 8 11 22:47 ─ ⅝⌂ ⁹ ≢ 3⁸

─ ≢ 1⁹ │ ﬞ ─ 10km─ ⁹

M3.4⁹ 
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ה    
 

 9 4 ⁹22:14⅛╠ 10 ─ ╩ ⁹

─ │ ─√╘ ≢⅝⌂⅛∫√⅜⁸5 5 00⌐│

500m─ ↕─ ╩ ⇔√⁹ │ ⌐ ⇔⁸

4 ⅛╠ 11km─ ╕≢ ─ ⁹ ─ ה

│ 40cm ⁸ ─ ⁸ 1m ─ ╙ ╠╣

√( ⁸ )⁹ 10 ⁹VEI1  

 9 12 ↔ↄ ⌂ ⁹22:12⅛╠ 3 ─ ╩ ⁹

│ ≢ ↕│ 700m⁹ ⅝ ╡ ─ ⁸ ╛

─ │ ↕╣⌂⅛∫√( ⌐╟╡ ≢

─ )⁹ 

 9 28 ⁹13:56⅛╠ 8 ─ ╩ ⁹

─ │ ─√╘ ≢⅝⌂⅛∫√⅜⁸ ─

⌂≥⁸ 4 ⅛╠ 10km─ ≢ ─ ⅜№∫√⁹

─ ↕│ ≢ 2cm ⁹ 

 10 24 ↔ↄ ⌂ ⁹0:01⅛╠ 3 ─ ╩ ⁹

⅛╠ ⅜ ≤⌂╡⁸ 2000m ⌐ ⇔√

( ⁸ )⁹ ⅝ ╡ ╛ ─ ⌐╟╢≤⁸ ≢│

│ ↕╣⌂⅛∫√⁹╕√ ≢╙ ⌐ √⌂

│ ╘╠╣⌂⅛∫√⅜⁸24 ⁸ ⁸ ⌂≥

⅜ ⇔√ ─ ⁸ ⱡ ╕≢─ ⌐ √⌂

─ ⅜ ↕╣√⁹ 

 10 28 ⁹2:43 ⅛╠ 9 ─ ╩ ⁹

│ 2000m ⌐ ⇔√( ⁸ )⁹ │ ╩ ⌐

⌐ ⇔⁸ 4 ⅛╠ 17km─ ╕≢

─ ⁹29 ─ ─ ⌐╟╢≤⁸ 4.5m─ כ◘╛

☺ ⅜ ╘╠╣√⁹ 3 ⁹VEI1  

 11 1 ─ ⌐─╖ ↕╣╢ ─ ↕⌂ ⅜ 3

⁹ │∕╣∙╣ 30 ⁹ 

 11 4 2 ─ ╩ ⁹∕╣ ⌐╙ ↕⌂

№╡⁹ ─ ≢│ ⌐ ╩ ⁹

⌐ │⌂⅛∫√⁹ 

 11 5 ─ ⌐─╖ ↕╣╢ ─ ↕⌂ ⁹

30 ⁹ 

 11 8 ⁹7:38 ⅛╠ 9 ─ ╩ ⁹

─ │ 2000m ⌐ ⇔√( ⁸ )⁹ │

⌐ ⇔⁸ 4 ⅛╠ 12km─ ╕≢↔ↄ

─ ⁹ 

2001( 13) ה   1 17 13:29⅛╠ 1 ─ ╩ ⁹ │

─√╘ ⁹ ( A )─ ≢│ ≤ ⌐ ⅜

╡ќ ⅜╡─ ╩ ⇔√⁹ 

2002( 14)   2 19 ⁸ ﬞ ─╛╛ ™ ≢M3◒ꜝ☻ ╗ ⅜╕≤╕∫

≡ ⇔√╒⅛⁸2 3 ⌐⅛↑ ⅜╛╛ ⁹ 

2017( 29)   11 26 ⁸ ─ ™≤↓╤╩ ≤∆╢ ─ ↕⌂

⅜ ⇔√⁹ ﬞ ≢ 44 ⁹ 

2022( 4)   ( 0ӱ km )─ ╩ ∆╦∏⅛⌂

╩ ⁸ ⁹ 

2023( 5)   12 ─ 1km ≢ ─ ↕⌂ ( ⌐

)⅜ ⌐ ⁹ 

2024( 6) ה   3 23 2 23 ⁸ 1 40 ─ ╩ ⁹

╕√⁸ ─ ( ─ 2⁸7 ⁸ )≢│⁸

≤ ⇔≡⁸ ⅜╡─ ╩ ⇔√⁹ 

ⱱכⱶⱭכ☺⌐╟╢  

β ⌐≈™≡│⁸ ⁸ ⁸ ⁸☺כ◘ ⁸ ⱶכ♪ ╩ ⅎ√ │₈ton₉     

╕√│ⱴ◓ⱴ DRE km3 ≢ ⇔≡™╢⁹ 

β ⅜ ≢№╢ ⌐≈™≡│ VEI ╩ ⇔≡™╢⁹
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Ẽ ﬞ ─              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ẽ ─  

 

14CAge (km3)  (km3)

1942 AD 1942 0.002~0.003* 0.001

1929 AD Ko-a 0.52** 0.2

1856 AD Ko-c1 0.21** 0.1

1694 AD Ko-c2 0.36** 0.1

1640 AD Ko-d 2.9*** 1

6.3 cal ka 5.5 ka# Ko-f > 1 > 0.3

6.5-6.3 cal ka 5.7-5.5ka
$

P1 < 0.1 < 0.05

6.5-6.3 cal ka 5.7-5.5ka
$

P2 < 0.1 < 0.05

6.8 cal ka 6 ka$ Ko-g 2~4## > 1

12.8 cal ka 11 ka$ P3 < 0.1 < 0.05

14.8 cal ka P4 < 0.1 < 0.05

17.4 cal ka P5 > 1 > 0.3

17.7 cal ka P6 < 0.1 < 0.03

19 cal ka P7 > 1 > 0.3

20 cal ka 17 ka** Ko-h > 1 > 0.3

39 cal ka 33.6 ka### Ko-i > 1### > 0.3

? ? NJD

? ? P8

? ? MTD

? ?

╒⅛ 1975 ⁸ ╒⅛ 1989 ⁸ ה 1998  

ᾋ ╒⅛ 1999 ⁸ᾋᾋ ה 2004 ⁸ᾋᾋᾋ ╒⅛ 2005 ⁸ ╒⅛ 2008  
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Ẽ ﬞ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐  

 

Ẽ ﬞ ⌐╟╢ ─ ≤  

( 12 6 1 ( ) ﬞ ╟╡)  
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Ẽ ﬞ ─ ─  
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ﬞ ─ ─  

(1)  

ﬞ ─ ⌐⅔↑╢ ≤ ⌐│⁸ ⌐ ─ │╖╢↓≤⅜≢⅝⌂

™⁹ 

 

Ẽ 400 ─ ┘  

 

(2)  

ﬞ ─ ⌐⅔↑╢ │⁸ ⌂ ⌐│ ⁸ ⌂ ⌐│

╩ ℮ⱪꜞ♬כ ╩ ↓⇔≡™╢⁹ │ ↓⇔≡⅔╠∏⁸

│™∏╣─ ╙ ≢№∫√⁹ 

 

ᵑ  

≢│⁸ ─ ╩ ╢╒⅛⁸ ─ ⅜ ∆╢⁹ 

 

ᵒ  

≢│⁸ ─ ה ─╒⅛⌐ ╛☺כ◘ ⌐╟∫≡│ ╩ ↕∑

╢⁹ 

 

ᵓ  

⌂ ≢│⁸ ─ⱴ◓ⱴ⅜ ⁸ ≤⌂∫≡ ↕╣⁸ ┘

╩ ↕∑╢⁹

 

↓─ ⅛╠⁸1929 ─ ─ 20 ⌐ ⅜ ⇔≡™╢↓≤⅜╦⅛╢⁹1996

⁸1998 ⁸2000 ─ │⁸ ─ ≢№╢ ⅜ ↕╣√⁹1640

⁸1694 ⁸1856 ─ ─ ⌐│ ─ ⅜ ⇔⌂™⁹⇔⅛⇔ │

⅜ ∫≡™⌂™ ⅜ ⅝™⁹ 
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(3)  

 

ᵑ ה  ☺כ◘

│ ≢ ⇔⁸ ╩☺כ◘ ℮⁹ │ ─ ⌐╟╡ ⇔⁸

⌐ ∆╢⁹ ⁸│☺כ◘ ╟╡╙ ⌐ ⇔⁸ ⌐╙ ╩ ╓∆⁹ 

≢│ ⅜☺כ◘ ⇔⁸ ⌐╟∫≡│ ╕≢ ⇔⌂™ ─

⌂ ⅜ ∆╢⁹ 

 

ᵒ  

ﬞ ≢│⁸ ⌂≥ ─ ⌐≈™≡─ ╙™ↄ≈⅛ ╠╣⁸1929

≢│ ─ ⌐ ⅝⌂ ⅜ ⇔√╒⅛⁸ ⌐ ⅜

⇔ ⅜ ≡™╢⁹ 17 ≢╙ 100 ╕≢ ⅜ ⅝ →╠╣≡™╢─

⅜ ↕╣≡™╢⁹ │ ⌐─╖ ∆╢⁹ 

 

ᵓ  

─ ⌐╟∫≡ ┌╣⁸ ⅝⌐╟∫≡ ╙╢ ⅜ ╦╡⁸ ⌐ ↄ ∆╢⁹ 

 

ᵔ  

─ ⌐⅛⅛╦╠∏⁸№╢ ─ ⅜ ⌐ ⇔√ ⌐│⁸∕─ ─

⌐╟∫≡ ⅜ ∆╢ ⅜№╢⁹ 

 

ᵕ  

⌐ ⇔√ ⁸ ⌐ ─ ⅜ ∫≡ ⌐ ⇔⁸ ⅜ ∆╢

╙№╢⁹ ─ ⌂ │ ⌐ ⅝≡⅔╠∏⁸╕√⁸ 17 ≢│

⅜ ╙∫≡™√⅜⁸ │ ⇔≡™⌂™⁹ 

 

ᵖ ה  ⱶכ♪

ﬞ ─ │⅝╦╘≡ ⌐ ╖⁸ ≤⇔≡ ∆╢↓≤│⌂™⁹1856

─╟℮⌐⁸ ⌐ ╩ⱶכ♪ ∆╢↓≤⅜№╢⁹ 

 

ᵗ ⌂∞╣ 

⅜⅝╦╘≡ ⅝™ ⅎ┌1640 ⌐⌂╢≤ ⌂∞╣⅜ ∆╢

⅜№╢⁹ ﬞ ─ ⌐│ ↄ ⌂∞╣ ⅜ ⅜╡⁸ ─ ⌐⁸ ⌂ↄ≤╙

─ ⌂∞╣⅜ ⇔≡™╢⁹√∞⇔⁸ ⌂∞╣⅜ ─ ⌐ ╡ ↕╣╢

↓≤│╕╣≢№╡⁸ ─≤↓╤ ⌂∞╣ ─ │ ↕™⁹ 

 

ᵘ  

⌐╟╢ ⌂∞╣╛ ⅜ ⌐ ⇔√ ⁸ ⅜ ∆╢ ⅜№╢⁹
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(4)  

1640 17 ─ ≢│⁸ ⌂ ⅜⌂™√╘⁸ ⅜№∫√⅛≥℮⅛│

≢№╢⅜⁸1856 ⁸1929 ⁸1942 17 ─ ה

≢│⁸™∏╣╙ ⅜№∫√≤ ∆╢╙─⅜™√⁹1905 38 ⁸

1919 ⌂≥─ ≢╙ ⅜ ↕╣≡™╢⁹ 

⁸1996 ⁸1998 ─ ≢│⁸™∏╣╙ ⅜ ╘╠╣∏⁸ ⅜ ╕∫√⁹ 

│⁸™∏╣╙ №╢™│ ≢№╢⁹ ─ ⌐ ⅝≡™╢⁹

↓╣╠─ │⁸™∏╣╙ ─ ⌐╟∫≡ ↕╣√╙─≢№╢⅜⁸ │⁸

⅜ ↕╣≡™╢─≢⁸ ╩™∟ ↄ≤╠ⅎ╢↓≤⅜ ≢│⌂™⅛≤ ↕╣

╢⁹ 

 

Ẽ ﬞ ─ ─  

( )   ⌐ ℮ ─  

1640 ( 17 )   ╡ ⇔ 

1694 ( )  ⁿ  

1765 ( )    

1856 ( )   ⅛╠ ⁸ ⅛╠ ╩ ∂⁸ ─ №╡ 

1888 ( 21 )   ⌐⌂⇔ 

1905 ( 38 )  ⁿ 
⅛╠ ╩ ∂⁸ ⅜⅔↓╡ ╛╛ ⅝

⌂ ≤⌂╢ 

1919 ( )  ⁿ ─ ⌐ ﬞ ≢ ┘ №╡ 

1923 ( 12 )  ⁿ ⌐⌂⇔ 

1924 ( 13 )  ⁿ 30 ⅛╠ №╡ 

1929 ( )   
⅛╠ ⁸10 13 ⌐ №╡ ⌐ ╢⁹

9 30 ≢ ⅜ ╕╢ 

1937 ( 12 )   ⅛╠≤⅝≥⅝ ╛ ─ №╡ 

1942 ( 17 )   
℮™≥fiכ♪⌐ ╩ ↄ⁸30 ⌐ ╩

∆╢ 

1996 ( )   ⌐⌂⇔ 

1998 ( 10 )  ⁿ ⌐⌂⇔ 

2000 ( 12 )  ⁿ ⌐⌂⇔⁸ ╩ ╡ ∆ 

 

(5)  

ﬞ ─ ─ ⌐⅔↑╢ ─ │⁸ ─ ⌐ ⇔≡ ™⁹

─ ⌂ ─ │ ←╠™≢№╡⁸↓╣│⁸ ﬞ ─ⱴ◓ⱴ─

⌐╟╡ ─ ⌂ ≤⌂╢√╘≢№╢⁹ ﬞ ─ⱴ◓ⱴ│ ⅜ ↄ⁸ ⌐

∆╢ ╩╙≈⁹ ⌐ ⇔√ⱴ◓ⱴ│⁸ ≢ ╩ ⌐ ↕∑⁸ ⌐

╛ ≤⇔≡ ⌐ ↕∑╢↓≤≤⌂╢⁹∕⇔≡⁸ ╩ ∆╢≤ │

∆╢⁹ 

√∞⇔⁸ ⌂ ⅜ ﬞ ∆╢↓≤│№╢⁹

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

                            



 

 



   ─ ה  
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 ─ ה  
 

⌐ ╢ ─ ≤ ╩ ╢√╘⁸ ┘ ≤

⇔⁸ ─ ⌐ ╘╢≤↓╤⌐╟╡ ∆╢⁹ 

╕√⁸ ─ ╩ ℮ ⌐ ∆╢ ╙ ╘╢╙─≤∆╢⁹ 

↕╠⌐⁸ ─ ╩ ╢√╘⌐⁸ ה ─ ╩ ╘╢╙─≤

∆╢⁹ 

 

 

╛ ⌐ ∆╢ ⁸ ⌐ ∆╢ ─ ╩

⇔⁸ ─ ╩ ╢⁹ 

ה ﬞ ─ ⌐ ∆╢  

ה ﬞ ⌐ ∆╢  

ה ⌐ ∆╢ ─  

ה ⁸ ⁸ ⁸ ─ ⅎ ⌐ ∆╢  

ה ⌐ ∆╢  

ה ⁸ ⌐ ∆╢  

ה (Ɫ◙כ♪ⱴ♇ⱪ)⌐ ∆╢  

ה ⁸ ⌐╟╢ ─  

ה ≤⇔≡ ─  

─⧵ה ⌐ ∆╢ ─  

  

 

⌂ ⌐ ⅎ⁸ ╟╡ ╩ ∆╢╙─≤∆╢⁹ 

ה ⁸ⱴ☻ⱷ♦▫▪ ⌐╟╢  

ה ⁸ ⌐╟╢  

ה Ɫfi♪Ⱪ♇◒⁸ꜞכⱨ꜠♇♩⁸♅ꜝ◦ ─ ⌐╟╢  

⁸כ♃☻ⱳה ⁸ ⌐╟╢  

ה ⁸◦fiⱳ☺►ⱶ⁸ ⌐╟╢  

ה ─▬ⱬfi♩─ ⌐╟╢  

─⧵ה ⌂  

ה ─ ⌐ ℮  

 



   ⌐ ∆╢  
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 ⌐ ∆╢  
 

 

⌐ ╢ ╩ ⌐ ∆╢√╘⁸ ≤ ⌂ ╩≤╡⁸

─ ⌐ ╘╢≤↓╤⌐╟╡⁸ ┘ ⌐╟╡ ╩ ⇔⁸

⌐≈™≡─ ┘ ─ ╩ ╢≤≤╙⌐⁸ ╛ ─ ─

╩ ╢╙─≤∆╢⁹ 

 

Ẽ ה ה  

      

 

 

─  

─  

⅝ 

 

⁸ ⁸  

 

─ ⁸ ⁸  

─  

─ ⁸  

 

 

─  

─  

─  

 

 

─  

Ⱬꜞ◖ⱪ♃כ  

  ╩ ⇔√ ┘  

  ╩ ⇔√  

─ ⌂ ⌐≈™≡│⁸∕─ ⁸ ╩ ⇔≡⁸ ╩ ∆ 

╢╙─≤∆╢⁹ 

 

 



   ─  

 

 

 

2- 3 

 ─  
 

─  

ﬞ ≢ ∆═⅝ │⁸ ⁸ ה ⁸☺כ◘ ה ⁸

⌂∞╣─ ≈≢№╡⁸₈ ﬞ Ɫ◙כ♪ⱴ♇ⱪ ₉⌐ ≠⅝⁸

↕╣╢ ╛ ─ ⅜ ↕╣╢ ╩ ⇔⁸ │ ⌐⅔™≡ ╩

╡⁸ ╩ ⇔⁸ ╛ ─ ⁸ ╩ ∆╢↓≤⌐ ╩ ∆╢╙

─≤∆╢⁹ 

 

─ ┘ ─  

ﬞ ─ │⁸ ─≤⅔╡≢№╢⅜⁸ ⅜ ⇔≡ ≤╙╟╡

─ ⁸ ╩ ╡⁸ ╩ ∆╢╙─≤∆╢⁹ 

 

(1) ה   ☿fi♃כ─ ה  

≢│⁸ ╩ ∆╢√╘⌐ 28 ⁸ ⌐ ה

☿fi♃⁸כ ◔ ⁸ ⁸ ⌐₈ ה ☿fi♃₉כ╩ ⇔

√⁹ 

ה ☿fi♃כ ₈ ☿fi♃℮⁹™≥₉כ ≢

│⁸ ﬞ ╩ ╘√⁸ ─ ─ ה ╩ ⌐ ∫≡⅔╡⁸ ≢

╩ ╠∑≡™╢⁹ 

ᵑ ה  

ﬞ ─ ה │⁸ ─≤⅔╡≢№╡⁸ ⁸ ⌐ ╩ ⇔⁸

─ ╩ ⌐ ∆╢═ↄ ╩ ∫≡™╢⁹ 

 

 

─ 4.1 ⌐№╢ ─╒⅛⁸ ─ ─ ⁸

─ ⁸ ﬞ ⁸ ⁸ ⁸ ─ ⌐

╩ ⇔≡™╢⁹╕√⁸ ⁸ ─ ⁸ ─ ⌐

╩ │♃כ♦─╠╣↓⁹╢™≡⇔ ☿fi♃כ⌐ ↕╣≡⁸

╛ ⁸ ⌂≥⌐ ℮ ( )╩ ⇔≡™╢⁹ 

 
≤ ┘ ﬞ ה ⌐ ◌ⱷꜝ╩ ⇔⁸

☿fi♃כ⌐ ⇔≡ ─ ⌂≥╩ ⇔≡™╢⁹ 

 

≤ ─ ┘ ⱡ ⌐ ╩ ⇔≡™╢⁹∕─ ⁸ ⁸

⁸ ⁸ ⁸ ─ ⌐ ╩ ⇔⁸ ☿

fi♃כ⌐ ⇔≡ⱴ◓ⱴ─ ⌂≥⌐ ℮ ─ ╩ ⇔≡™╢⁹ 

 

⌐ ⌐⅔™≡ ╛⁸ ⌂≥─ ╩ ∫≡™╢⁹

╕√⁸ ╛ ⌐╟∫≡ ⌐ ⅜ ╘╠╣√ ╛⁸

─ ⌂≥⅛╠ ─ ⅜№∫√ ⌐│⁸ ⌐ ╩ ℮↓≤╙№

╢⁹ 

 



   ─  
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ᵒ ☿fi♃כ♦╢╟⌐כ♃─  

─ │♃כ♦ ☿fi♃כ⌐ ↕╣⁸24 ≢ ⇔⁸

⅜ ↕╣√ ⌐│⁸ ∟⌐ ╩ ∆╢≤≤╙⌐⁸ ⌐ ∂≡

╩ ⌐ ∆╢⁹ 

 

ᵓ ♦כ♃─  

─ ⅜ ∫≡™╢ ♃כ♦ ⌐≈™≡╙∕╣∙╣─ ─ ╩ ≡

☿fi♃כ⌐ ⇔⁸ ─ ⌐ ⇔≡™╢⁹ 

 

 

Ẽ ﬞ 6 12 19  

 

   

 

   

  

 

  

 

( )  

 

( )  

Ẽ  

 42 03.19 140 38.29 265 - 1 1966.7.1  

ﬞ  42 03.74 140 41.00 922 - 1 2001.4.25  

 42 04.34 140 40.97 1037 - 1 2022. 9.1 9  

 42 03.1 6 140 42.03 672 - 1 2002.11.15  

 42 04.38 140 43.16 443 - 1 2002.11.22  

─  42 06.55 140 40.89 122 - 100 2010.9.1  

 42 04.34 140 41.98 780 - 1 2016.12.1  

ẽ  

 42 03.19 140 38.29 265 3 2000.12.2  

 42 01.86 140 48.78 50 2 2000.11.22  

─  42 06.55 140 40.89 122 2 2010.9.1  

Ἑ 
 

◌ⱷꜝ 

 42 01.8 5 140 48. 01 49 13 2001.2. 1  

 42 00.83 140 38.56 165 14 2015.12.18  

ﬞ  42 03.80 140 40.76 997 3 2016.12.1 
 

 

Ợ  

 42 04.57 140 39.17 350 3 2003.11.13  

 42 03.57 140 41.92 680 3 2001.3.23  

 42 04.41 140 43.12 464 3 2004.11.10  

 42 02.96 140 41.17  649 3 2001.3.23  

 42 02.83 140 39.57 370 4 2014.11.25  

Ỏ  

 42 03.19 140 38.29 265 - 30 2000.12.2  

─  42 06.55 140 40.89 122 - 100 2011.4.1  

─  42 03.47 140 41.13 893 - 15 2016.12.1  

 

 

 

 

 

 

 



   ─  
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Ẽ ﬞ  

 

 

 

 



   ─  
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(2)  ☿fi♃כ─  

ﬞ ⌐│⁸ ╩ ╘≡⁸14─ ♥꜠ⱷכ♃ ╩ ↑⁸ ⁸ ⁸

⁸ ⁸ ⁸ ╛ ◌ⱷꜝ╩ ⇔≡™╢⁹╕√⁸

⌐╟╢ ╙ ﬞ ⌐ ↑≡™╢⁹ 

♥꜠ⱷכ♃ ─℮∟⁸ ﬞ ⌐№╢ ⌐│ 500 ┘150

─ ה ⅜№╡⁸ ↕╣√ ⁸ ≤ ╦∑⁸ ⌂ ⁸

─ ▪꜠▬╩ ⇔≡™╢⁹╕√ ─ ⌐╙ 150 ─ ⅜№╡⁸

┘ ⅜ ↕╣≡™╢⁹ 

↓╣╠ ≢ │♃כ♦√╣╠ ⌐№╢ ⌐ ↕╣√№≤⁸ ◐

ꜗfiⱤ☻─ ☿fi♃כ⌐ ↕╣⁸↕╠⌐ ⌐ ↕╣≡™

╢⁹╕√⁸ │♃כ♦ ⌐╙ ↕╣⁸ ─ ⌐ ↕╣

≡™╢⁹ 

 

Ẽ  

 

 

 

 

 

 

 



   ─  
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Ẽ♥꜠ⱷכ♃ ≤  

 
 

 GNSS    
  

◌ⱷꜝ   

   ủ  ủ     

150m  ủ  ủ      

     ủ    ủ 

7  ủ  ủ ủ  ₃   

500m  ủ  ủ      

150m   ủ ủ      

  ủ ủ      

   ủ    ủ   

    ủ     

     ủ     

 ₃        

ﬞ   ủ ủ   ủ ủ  

  ủ ủ   ủ   

      ủ    

  ủ        

       ủ  

  5 6 7 5 1 4 2 1 

 

 

Ẽ ≤  

 
 

 GNSS    
  

◌ⱷꜝ   

        ủ  

  0 0 0 0 0 0 1 0 

 

 

 



   ─  
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(3)  ﬞ  

⁸ ┘

≢│⁸ ≢ ─ ◌ⱷꜝה ה ה

☿fi◘כ ─ ╩⁸ ⱨ□▬Ᵽכ◔כⱩꜟ ╩ ™√Ⱡ♇♩꞉כ◒⌐╟∫≡

∆╢₈ ﬞ ₉─ ╩ ╘≡⅔╡⁸↓╣╠─ │ ⌐╙

↕╣≡™╢⁹ 

 

Ẽ ﬞ Ⱡ♇♩꞉כ◒ 31 3 31  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   ─  
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Ẽ ﬞ 31 3 31  

 

 

    

 ᵤ  ΊϾ˔Уи 

 400MHΘ  

 ˢ ꞊Ͼ˔Уиˣ 

 Ặ Ίᵕ  

 ᵤ  

 ᵤ ᵫ ộ 

 ἆуᶙ ꜛⱵ  

 Ṑḩ☼ ʾᵕ  

W˗C мϱб˔ЈрЂ˔ 

 ЈрЂ˔ 

ᴝ ᴝốЈрЂ˔ 

 ᴃ (W/Cʾ ) 

 ГрЕϳ A(W/Cʾ ) 

 ГрЕϳ ֒(W/C ᴝʾ)  

 (W/C ) 

 Ẅ χ ͎(W/C)  

 Ẅ χ ͍(W/C)  

 ╦(֗ ὓ) 

 ᴃ ᴞ (֗ ὓ)̞ 

 Ὃộ(֗ ὓ) 

 Ḣ ộ(֗ ὓ) 

 Ḣ ộ( ὓ) 

 Ḣ ộ( ΰ˗ ὓ) 

 Ḣ ộ(ἱּהὓ) 

 Ḣ ộ( Ὁ) 

 

₳ ־֒  ͎(W/Cʾ )  

₳  χ (W/Cʾ )  

₳  ϱж ͍(W/C)  

₳ ־֒  1(W/C)  

₳  χ (W/C)  

₳  χ (W/C)  

₳  ГрЕϳ ͍(W/C)  

₳  ГрЕϳ (W/C)  

₳  (W/C)  

₳  ϱж ͎(W/C)  

₳ ־֒  (֗ ὓ)  

₳  ᴃ (֗ ὓ)  

₳  Ὃộ(֗ ὓ) 

₳  Ḣ ộ(֗ ὓ) 

₳  Ḣ ộ( ὓ) 

₳  Ḣ ộ( ΰ˗ ὓ) 

 

ꜟ  χ ͎(W/Cʾ )  

ꜟ  χ ͍(W/C)  

ꜟ  ꜟ ᴃ ͎(W/Cʾ )  

ꜟ  ꜟ ᴃ ͏(W/C)  

ꜟ  ꜟ ᴃ ͍(W/C)  

ꜟ  ꜟ ׄχ (W/C)  

ꜟ  ͍(W/C)  

ꜟ  ͎(W/C)  

ꜟ  (W/C)  

ꜟ  ᴒ (W/C ) 

ꜟ  χ (֗ ὓ)  

ꜟ  χ ᴞ (֗ ὓ)  

ꜟ  ꜟ ᴃ (֗ ὓ)̞ 

ꜟ  ᴒ (֗ ὓ) 

ꜟ  Ὃộ(֗ ὓ) 

ꜟ  Ḣ ộ(֗ ὓ) 

ꜟ  Ḣ ộ( ὓ) 

ꜟ  Ḣ ộ( ΰ˗ ὓ) 

  Ὃ ộ 

Ḭᵫ ὺ  

Ḭᵫ ὺ  

←ІГ˔Єдр 

₳ᾖᴃ ϸЮжộ 

₳ ᾖ  Ὃ ộ 

₳ᾖ◦

 

Ḭ ṓ

 

־֒ ϸЮжộ 

 
› ọộ ₳ᾖ 

 

◦  ᴃ (W/Cʾ )      ◦  χ (W/Cʾ )  

◦  ГрЕϳ ֒(W/Cʾ )   ◦ ־֒  (W/Cʾ )  

◦  ГрЕϳ (W/Cʾ )  ◦  (W/Cʾ )  

◦  ϱж (W/Cʾ )      ◦  ֗ ὓ 

◦  (W/Cʾ )   

 

ꜟ

 

ꜟ   Ὃ ộ 

ϸЮжộ χ ϸЮжộ 

ᵤ Ḛ ộ 

Ḛ  

 

     

 

ְ  Л (W/C )    ְ  χ ֗ ὓ 

ְ  ꜟ ᴃ (W/C ) ְ  ꜟ ᴃ ֗ ὓ 

ְ  ΰ (W/C )  ְ  ꜟ ᴃ ͎֗ ὓ ̞ 

 ᵤ    Ḛ  ộ 

    Ḛ   

 Ḭ ὺ  Ḛ   

 ֬     ḗ ♪ ộ 

 Ḭ ὺ  Ḛ   

Ⱨ Ộ ᴿ  ḗ ♪ ộ 

 Ḭ ὺ  Ḛ   

   ḗ ♪ ộ 

   

 

   Ὃ ộ 

fi

 

╦ ϸЮжộ 

 Ẅ χ A͍(W/C)  

 Ẅ χ B͍(W/C)  

 Ẅ χ B͎(W/C)  

 Ẅ χ A͎(W/C)  

 Ἣ (֗ ὓ)̞ 

 ╦ (֗ ὓ) 

 ╦ ( ὓ) 

 ╦ ( ΰ˗ ὓ)  

 Ὃộ(֗ ὓ) 

 Ḣ ộ(֗ ὓ) 

 Ḣ ộ( ὓ) 

 Ḣ ộ( ΰ˗ ὓ) 

 

̞ʾʾʾ ͏͍ ͏Ὦ͏͍  ᾝ∕  

 

 

₈  ₉╩₈ fi₉ꜛ◦כ♥☻ 

⌐ ╘╢⁹ 

 



   ─  
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( 4)  ─ net  

≢│⁸ ⅜ ™ ╛ ⅜ ↄ⁸

ה ╩ ⅎ╢ ⅜ ™ ⌐ ╩ ⇔≡™╢⁹ 

ﬞ ⌐│⁸ ה ה ─ ⌐⁸ ≤⇔≡ ⌐ ≤ ⁸

⌐ ⁸ ⁸ ⅜ ↕╣≡™╢⁹ 

─⁸ⱴ◓ⱴ│♃כ♦─╠╣↓ ╛ ─ ╛ ⌐⅔↑╢ ⌐

↕╣╢⁹ 

 

Ẽ net ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
GNSS  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      



 

 

 

 



   ─ ה  
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 ─ ה  
 

─  

 ⌐│⁸ ≢ ⌐ ∆╢╙─╛ ⌐ ⅜ ┬╙─⅜№╡⁸

╛ ─ ⌐⅔™≡│⁸ ⌐ ∆╢ ─ ⅛≈ ⌂ ⅜ ⌐ ≤⌂╢⁹ 

 │⁸ ╛ ⌐ ∆╢ ╩ ⇔⁸ ⌐⅔™≡⁸ ⅛≈

⌂ ⌐ ╘╢╙─≤∆╢⁹ 

 ⌂⅔⁸ ⌐ ⇔≡ ∆╢ ⌂ │⁸ ₈Ẽ ⅜ ∆╢ ⌐ ∆╢ ╛

─ ₉─≤⅔╡≤∆╢⁹ 

 

─  

─ │⁸ ╩ ↑√ ⁸ │ ╠ ∫√ ⌐│⁸

⁸ ─ ┘ ─ ╘╢≤↓╤⌐╟╡⁸ ⁸ ⁸ ⁸

⌐ ⇔≡ ╩ ∆╢╙─≤∆╢⁹ 

↓─ ⌐⅔™≡⁸ ⅜№╢≤ ╘╢ │⁸ ─ │⁸ ⌐╟╡ ↕╣╢

─ ┘↓╣⌐ ⇔≡≤╢═⅝ ⌐≈™≡⁸ ⌂ │ ╩∆╢╙─≤∆╢⁹ 

 

(1) ─  

─ │ ─≤⅔╡≤∆╢⁹ 

 

ᵑ ה  

⅜⁸ ⌐ ∫≡ ⇔ ⌐ ╩ ╓∆ ⅝⌂ ⁸

⁸ ⁸ ⅛╠ ≢ ╛ ⌐ ⇔⁸ ╕≢

─ ⅜╒≤╪≥⌂™ ─ ⅜ ↕╣╢ ╛∕─ ⅜ ┬ ─

⅜ ↕╣╢ ⌐⁸ ⁸₈ ⅜ ⌂ ⌐ ╩ ╓∆ ₉

╩ ⇔≡ ∆╢⁹ 

₈ ⅜ ⌂ ₉⅜ ╕≢ ┬ │₈ ₉⁸

⌐ ╠╣╢ │₈ ₉≤⇔≡ ∆╢⁹

│⁸ ⅜ ⌂ ╩ ╗ ⌐ ∆╢ ⌐ ↑╠╣╢⁹ 

 

ᵒ  

⅜⁸ ─ ⅜ ≢№╢ ⁸№╢™│ ─ ⅜

⌐│ ┌⌂™ ≤ ↕╣╢ ⌐ ∆╢⁹ 

 

ᵓ ꜠ⱬꜟ 

⅜⁸ ─ ⌐ ∂≡₈ ⅜ ⌂ ₉≤ ╛

─₈≤╢═⅝ ₉╩ ⌐ ⇔⁸ ה ⌐ ⇔≡ ∆╢⁹ 

─ ⌐ ≠⅝⁸ ─ ─ │⁸

╩ ⇔⁸ ⅛╠⁸ ╛ ↕╣╢ ─ ⌐ ∂√

─ ⌐≈™≡ ≢ ╩ ∆╢⁹ ꜠ⱬꜟ⌐ ∂√₈ ⅜ ⌂



   ─ ה  
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₉≤₈≤╢═⅝ ₉╩ ⇔⁸ ה ─₈ ₉⌐ ╘

╠╣√ ≢⁸ ꜠ⱬꜟ│ ↕╣╢⁹ 

 

Ẽ ﬞ ─ ꜠ⱬꜟ 

 
ᵔ  

⅜⁸ ╛ ─ ⌐ ⇔≡⁸ ⅜ ⇔√↓≤╩ ⌐™∟

ↄ ⅎ⁸ ╩ ╢ ╩ ∫≡™√∞ↄ√╘⌐ ∆╢⁹ 

│ ─╟℮⌂ ⌐ ∆╢⁹ 

ה ⅜ ↕╣≡™⌂™ ⌐⅔™≡⁸ ⅜ ⇔√  



   ─ ה  
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ה ⅜ ↕╣≡™╢ ⌐⅔™≡⁸ ꜠ⱬꜟ─ ⅝ →╛ 

⅜ ⌂ ─ ╩ ∆╢ ─ ⅜ ⇔√ β  

⁸⅛╒─↓ה ⌂ ⅜ ⅝ↄ⁸ ─ ╩ ╛⅛⌐ ⅎ╢ ⅜№╢≤  

⇔√  

β ─ ⅜ ≢⅝⌂™ │ ∆╢⁹ 

⌂⅔⁸ ─ ╩ ∆╢⌐№√∫≡│⁸ ⅜ ⌐  ♃כ♦╢™≡⇔

∞↑≢⌂ↄ⁸ ⅛╠─ ╙ ∆╢⁹ 

 

ᵕ ─ ⌐ ∆╢  

⅜⁸ ≢⁸ ꜠ⱬꜟ─ ⅝ → ⌐ ⇔≡™⌂™⁸╕√│⁸

╩ ⇔₈ ⅜ ⌂ ₉─ ╩ ℮╟℮⌂ ≢│⌂™⅜⁸ ─

─ ⌐╟∫≡│ ╩ ⇔⁸ ꜠ⱬꜟ─ →╛⁸₈ ⅜ ⌂ ₉

─ ╩ ℮ ⅜№╢≤ ⇔√ ⌐⁸ ─ ╛ ה ∆═

⅝ ╩ ⅎ╢√╘⁸₈ ─ ⌐ ∆╢ ₉╩ ∆╢⁹ 

╕√⁸ ≢│⁸ ꜠ⱬꜟ╩ ⅝ →╢ │ ™⁸╕√│⁸ ╩

⇔₈ ⅜ ⌂ ₉─ ╩ ℮ │ ™⅜⁸ ⌐ ⅜╖╠╣╢⌂≥⁸

─ ╩ ⅎ╢ ⅜№╢≤ ⇔√ ⌐⁸₈ ─ ⌐ ∆╢ ₉

╩ ∆╢⁹ 

 

ᵖ  

─ ─ ⅜ ⅛╠ ↕╣╢⁹ 

▪  

ה ─ ≢⁸ ⌐╟╡ ₁─ ⌐ ╩ ╓∆ ⅜ ↕

╣╢ ⌐⁸ ↔≤ ⌐ ↕╣╢⁹ 

18ה ╡ ╕≢⌐ ⇔√ ⌐ ↕╣╢ ╛ ↕⌂

─ ⅜ ↕╣╢⁹ 

▬  

ה ⅜ ⇔√ ⌐ ⇔≡⁸ ⇔√ ─ ⅛╠

⌂╙─╩ ⇔≡⁸ 10 ≢ ↕╣╢⁹ 

ה ⅛╠ ⌐ ↕╣╢⁸ ╛ ↕⌂ ─ ⅜

↕╣╢⁹ 

╩ ─ ≢│⁸ ┼─ ⅜ ≤⌂╢₈╛ 

╛ ₉ ─ ⅜ ↕╣√ ⌐ ↕╣╢⁹ 

⅜ ─ ≢│⁸ ⌐ ℮ ╩ ╛⅛⌐ ⅎ╢√

╘⁸ ↕╣√ ⅜₈ ₉─╖≢№∫≡╙ ⌐ ∂≡ ↕╣╢⁹ 

►  

ה ⅜ ⇔√ ⌐ ⇔≡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi

╩ ™⁸ 20 30 ≢ ↕╣╢⁹ 

ה ⅛╠ ╕≢ ↔≤ ⌐ ↕╣╢ ╛

⅜ ↕╣╢⁹ 

╩ ─ ≢│⁸ ┼─ ⅜ ≤⌂╢₈╛╛

₉ ─ ⅜ ↕╣√ ⌐ ↕╣╢⁹ 



   ─ ה  
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⅜ ─ ≢│⁸ ⌐ ℮ ╩ ╛⅛⌐ ⅎ╢√

╘⁸ ↕╣√ ⅜₈ ₉─╖≢№∫≡╙ ⌐ ∂≡ ↕╣╢⁹ 

╩ ⇔√ ⌐│⁸ ⌐╟╠∏⁸

╙ ↕╣╢⁹ 

 

Ẽ ≤ ─ ↕ 

 

 ↕╣╢ ─ ↕ 

  

╛╛  0.1  

 0.1  

 

Ẽ ≤≤╢═⅝  

 

 

 
≤≤╢═⅝  

∕─ ─  ↕ 

 

▬ⱷכ☺ 

    

 

1  

ₒ ╩

ⅎ╢ₓ 

⌐

╦╣

╢ 

≤⌂

╢ 

╩ ⅎ╢ 

─ ╛

⅜

⇔ ⌂

≢╙ ה ─ה

ה≤ ─

╩ ⅎ╢

⅜ ╘╢ 

╩ ⅎ╢ 

∫≡ↄ╢

╛ ╙∫√

╩╕⅝№→

≡ ≤⌂

╡⁸ ╛

─

⅜ ∂╢ 

⅜™⇔┼─

⌐╟

╢ ╛

─

┘

─⅔∕╣

⅜№╢ 

╛╛

 

0.1 ֔

↕<1

ₒ  x

⅜

ⅎ⌐

ↄ™ 

╠⅛

⌐ ∫

≡™╢ 

ⱴ☻◒ ≢  

╛

╩ ≈

│ ─⅔

∕╣⅜№╢ 

∆╢ 

≢ ↄ

╢ │

─⅔∕╣⅜№

╢ 

─ ⅜

ⅎ⌂ↄ⌂╢ ╣

⅜№╢ ⅔╟∕

0.1 0.2 ≢

│

╩  

⌂≥─

⅜ ≢⅝

⌂ↄ⌂∫√╡

(β1)⁸ ─

ⱳ▬fi♩

⌐╟╡

╦∑─⅔

∕╣⅜№╢ 

 
0.1  

 

℮∫∆

╠ ╙

╢ 

∫≡

™╢─

⅜╟℮

╛ↄ╦

⅛╢ 

╩ ╘╢ 

⅜ ╛

⌐ ∆╢ 

⌐ ∫√≤⅝

│ ╖╩ ℮ 

ⱨ꜡fi♩●ꜝ☻

─  

⅜ⱨ꜡fi

♩●ꜝ☻ ⌐

⇔⁸ ─

≤⌂╢⅔∕

╣⅜№╢ 

─

(β1) 



   ─ ה  
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β Ɫ◙כ♪ⱴ♇ⱪ ( 2004)⌐╟╢  

  

Ẽ ─ ▬ⱷכ☺ 

 

│⁸ ─ ↕╛ ♃כ♦ ╩ ™≡⁸ ─ ≤ ╩ ⇔≡™╢⁹ 

∕─√╘⁸ ─ ↕╛ ─ ⌐╟╡⁸ ≤ ─ ╛ ⅜ ⌂

╢↓≤⅜№╢⁹ 

 

ᵗ ●☻  

⅜⁸ ⌐ ∆╢╟℮⌂ ─ ●☻─ ⅜№╢ ⌐⁸

●☻─ ⅜ ╕╢ ─№╢ ╩ ∆╢⁹ 

 

ᵘ ⌐ ∆╢  

⅜⁸ ה ⁸ ⁸ ─ ⌐ ∆╢ ⁸

┘ ●☻ ⌐⁸ ─ ╩⅔ ╠∑∆╢√╘⌐ ∆╢⁹ 

 

  ▪.  

    ╛ ╩ ™≡⁸ ─ ╛ ה ∆═⅝ ⌐≈™ 

≡ ∆╢√╘⁸ ┘ ⌐ ∆╢⁹ 

 

▬.  

ﬞ ─ ─ ╛ ╩ ╡╕≤╘⁸ ⌐ ∆╢⁹ 

 

►. ⌐ ∆╢  



   ─ ה  
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⅜ ⇔√↓≤╛⁸ ⌐ ∆╢ ─ ה ה ─ ╣

╢ ה ⌐ ∫≡ ↕╣√ ╩ ∟⌐⅔ ╠∑∆╢√╘⌐

∆╢⁹ 

─ ⌐⅔↑╢ ה  

 ─ │⁸ ─ ⌐⅔™≡⁸∕╣∙╣─ ─╙≤ ─≤╣√

╩ ⇔≡™ↄ√╘⌐⁸ ─ ⌂≥⁸ ⌐ ∆╢ ╛ ─ ⌐ ∆

╢ ╩ ⌐ ┘ ╩ ╢√╘─ ╩ ∆╢╙─≤∆╢⁹ 

 

ה (1) ─  

─ ╩ ⅛≈ ⌐ ℮√╘─ │⁸ ﬞ ⌐

╟╢╙─≤∆╢⁹ 

 

Ẽ ﬞ  

  

 

  



   ─ ה  
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(2) ⁸ ⁸ ─ ⌐ ∆╢  

☿fi♃⁸│כ ⅜ ╢ↄ ⅎ╢ ⁸ ⁸ ─ ⌂

╩ ⇔√ ⌐⅔™≡╙⁸ ╛⅛⌐ ┼ ⇔≡ ╩ ∆╢⌂

≥─ ╩ ℮╙─≤∆╢⁹ 

  ╕√⁸ ☿fi♃כ⅛╠ ╩ ↑√ │⁸ ╛⅛⌐ ⌂

┼─ ⁸ ╩ ℮╙─≤∆╢⁹ 

 

(3) ⌐ ∆╢  

─ ╛ ⅜ ⇔√ ⌐│⁸₈ ﬞ WEB ₉

⁸₈ ₉≤™℮ ╩ ⇔⁸ ☿fi♃כ⅔╟┘ ⅜

⌐ ⇔≡ ⌐ ∆╢ ╩⅔↓⌂℮⁹ 

 

Ẽ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   ─ ה  
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╛ ┼─ ≤  

 

│⁸ ╛ ┼─ ─ ╩╟╡ ⌐∆╢√╘⁸ⱱכⱶⱭ⁸☺כ

ⱷ⁸ꜟכ ⌐╟╢ ─ ╩ ╢╙─≤∆╢⁹ 

 

(1) ┼─ ≤  

   ┼─ │ ⌐ ≠⅝⁸ ⅛≈ ⌐ ∆╢╙─≤∆╢⁹ 

─

ה

ה

Ɽ♩꜡כ◌ꜟכ

Ɽ♩꜡כ◌ꜟכ

ה

ה ה ⱷהꜟכ

β1

 

β  ⅛╠ ┼ ∆╢↓≤⅜ ⌂ │⁸ ⌐  

╩ ⇔ ∆╢⁹ │⁸ ⅛╠ ⅜№∫√ │⁸  

⌐ ∆╢⁹ 

 

ᵑ ─  

  ─ ┼─ ⌐≈™≡│⁸ ⌐╟╢╙─≤∆╢⁹ 

▪ ⱱכⱶⱭ⁸☺כ ⱷכꜟ⌐╟╢  

▬ ⌐╟╡ ⌐╟╢ ⁸  

► ⌐╟╢  

◄ ⁸◘▬꜠fi⁸ ╛Ɽ♩꜡כ◌ꜟכ⌐╟╢  

 ♩כꜝ▪ ○



   ─ ה  
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◌ ┼─ ⌐╟╡⁸♥꜠ⱦהꜝ☺○ ⌐╟╢  

◐ №╠⅛∂╘ ╘√ ┼─ │ ⌐╟╢  

 

ᵒ ─  

  ⌐ ה ∆╢ ⁸ ╛ ⅛╠─ ╩ ⌐

∆╢ ─ ⌐≈™≡│⁸ ⌐ ∆ ⌐≈™≡ ╛ ⅜ ⌐

≢⅝╢ ╩ ⇔≡ ╘╢╙─≤∆╢⁹ 

  ╕√⁸ ⌐⅔™≡⁸ ⌐ ⅜ ∆╢ ≢│⁸ ⅜ ≤∆╢ ╙

⌐ ┬√╘⁸ ─ ⁸ ─ ⁸ ⌐ ∆╢ ⌂≥⁸ ⌂

─ ⌐ ╘╢╙─≤∆╢⁹ 

 

 Ẽₒ ⌐ ∆╢ ₓ 

▪ ─ ⁸ ─№╢ ⁸  

▬ ≢ ↕╣√₈ ⅜ ⌂ ₉ 

► ⁸  

◄ ─  

○  

◌ ⁸ ─ ⌐ ∆╢ ⁸ ╙ ╗  

◐ ⁸ ─  

◒ ╡⁸ ⁸●☻⁸ ─  

◔ ⁸ ─ ─ ╖ 

◖ ∕─ ⌂  

 

Ẽₒ ⌐⅔↑╢ ₓ 

  ▪ ─  

  ▬ ─  

  ► ─  

  ◄ ╛ ─ ⌐ ∆╢  

  ○ ─ ⌂≥─ ⌐ ∆╢  

 

 

(2) ┼─ ≤  

   ┼─ │⁸ ⌐⅔↑╢ ─ ⌐╟╡ ℮╒⅛⁸ ⌐

─ ⌐ ⇔≡│⁸ ⱷכꜟ⌐╟╢ ╩ ℮≤≤╙⌐⁸ ─ ⅜

⅛⌂™ ⅜№╢↓≤╩ ╕ⅎ≡⁸Ⱬꜞ◖ⱪ♃כ⌐╟╢ ⅛╠─ ┘⅛↑╙№╦

∑≡ ℮╙─≤∆╢⁹ 

 

ᵑ ⱷכꜟ ⌐╟╢  

☿fi♃⁸╠⅛כ ꜠ⱬꜟ ⅜ ↕╣√ ⁸ │⁸ ─

⌐ ≠⅝⁸ ─ ⌐ ∟⌐ ⅜ ┬≤ ↕╣╢ ⌐ ⇔≡

─ ⌐╟╢ ╩ ⇔⁸₈ ₉≤⇔≡ ╛ ⌐ ∆

╢√╘─ ⱷכꜟ ╩ ∆╢╙─≤∆╢⁹ 



   ─ ה  
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꜠ⱬꜟ ⅜ ↕╣√ │⁸₈ ₉≤⇔≡ ⱷכꜟ ╩

∆╢╙─≤∆╢⁹ 

 

 

Ẽₒ ◘fiⱪꜟ ₓ 

 

ᵒⱫꜞ◖ⱪ♃כ⌐╟╢ ┘⅛↑ 

▪ ┘⅛↑  

☿fi♃כ⅛╠ ⌐ ∆╢ ─ ⅜№∫√ ⁸ │⁸Ⱬꜞ◖

ⱪ♃כ─ ─ ⅜№╢≤ ╘╢≤⅝│⁸ ⌐ ⇔ ─

╩ ℮≤≤╙⌐⁸ ⁸ ⁸ ⌐ ⇔

╩ ™⁸ ⅛╠─ ┘⅛↑╩ ℮╙─≤∆╢⁹ 

▬ ┘⅛↑  

   ⅜ ⅝ ╡╛∆™╟℮⌐⁸ ⌂ ≢ ┘⅛↑╩ ℮↓≤╩ ≤∆╢⁹ 

  Ẽ ┘⅛↑  

   ₈ ﬞ ─ ⅜ ⇔≡™╕∆⁹ ⁸ ⇔≡ↄ∞↕™⁹₉ 

 

ᵓ ╠⌐╟╢ ╩ ∆╢√╘─  

┘ │⁸ ⅜ ⌐ ∂√ ⅜≤╣╢╟℮ ─ ⌐≈™

≡ ⌐ ╘╢╙─≤∆╢⁹ 

  ▪ │⁸ ⌐ ﬞ ⌐ ╢ ─ ⌐ ╘╢≤≤╙⌐⁸ ⌐⅔™≡╙⁸

─ ─ ╛ꜝ☺○ ⌐╟╢ ⅛╠─ ⌂ ⌐ ╘⁸ ─

⌐ ∂√ ⌂ ╩≤╢╟℮ ⅜↑╢⁹ 

  ▬ ─ ╩ ≢⅝⌂™ ╙№╡⁸ ≡─ ⅜ ⌐ ⱷכ

ꜟ ─ ╩ ╢↓≤⅜≢⅝⌂™ ╙№╢↓≤⅛╠⁸ ⌐ ⇔√ ⌐

∆╢ │⁸ ─ ≤ ╩ ╢╟℮ ╘╢⁹ 

 

(3) ┼─ ≤  

│⁸ ꜠ⱬꜟ⅜ ⌐ ⅝ →╠╣√ ⁸∕─ ≤ ╘╠╣╢

│⁸∕─ ╩ ┼ ⅛≈ ⌐ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ┼─ ≤ ⌐≈™≡│⁸₈(1) ┼─ ≤ ₉

─ ╩ ∆╢⁹ 

 

  

 

꜠ⱬꜟ  

 ﬞ ─ ─ ⌐╟╡ ꜠ⱬꜟ ⌐ ⅝ →╠╣√√

╘⁸ │ ╩ ⇔╕⇔√⁹ 

 ⁸ ─ │⁸ ∟⌐ ⇔≡ↄ∞↕™⁹ 

 

꜠ⱬꜟ  

β꜠ⱬꜟ⌐ ∂√

⌐╟╡  

 ﬞ ─ ─ ⌐╟╡ ꜠ⱬꜟ ⌐ ⅝ →╠╣√

√╘⁸ │ ╩ ⇔╕⇔√⁹ 

 ⁸ ─ │ ∟⌐ ╕≢ ⇔≡ↄ∞↕™⁹ 

 │ủủủ⁸ủủủ⁸ủủủ≢∆⁹ 
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 ─ ⅛╠⁸ ╕≢│ ─ ⅛╠⇔≡ ™≤ ⅎ╠╣╢√╘⁸

⌐ ⅜ ∆╢↓≤⅜ ↕╣╢↓≤≢№╡⁸↓─√╘⌐ ⌂ ─

ה ┘⌐ ─ ─ ╩⁸ ⅛≈ ⌐ ℮√╘─

│ ─≤⅔╡≢№╢⁹ 

 

─  

 

(1) ─ ⌂  

⁸ ⁸ ⁸  

(2) ─ ⌂  

⁸ Ⱡ♇♩꞉כ◒ ⁸  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   ─ ה  
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 ─ ה  
 

─  

ﬞ ─ ⌐ ∆╢ ╩ ⇔√ │⁸∕─ ╩ ⁸ ⁸

⁸ ⁸ ⌐ ∆╢⁹ 

─ ╩ ↑√ ⁸ ⁸ ⁸ │⁸

∕─ ╩ ⌐ ∆╢⁹ 

─ ╩ ↑√ │⁸ ╩ ⇔⁸ ☿fi♃⁸כ

⁸ ┘ ⌐ ∆╢⁹ 

⌂⅔⁸ ─ ╩ ↑√ ☿fi♃⁸│כ ≥♃כ♦ ⅛╠

⌐ ╩ ⇔≡⁸ ╩ ┼ ╛⅛⌐ ∆╢⁹ 

│⁸ ─ ⌐ ⇔ ⁸ ╩ ℮⁹ 

ₒ ₓ 54 ─  

 

─  

─ ╩ ↑√ │⁸ ╩ ⇔⁸ ⅜№╢ │ ≤

─℮ⅎ ≤≤╙⌐ ╩ ℮⁹ │⁸ ☿fi♃⁸כ ⁸

┘ ⌐ ∆╢⁹ 

 

─ ─ ה  

│⁸ ⌐ ⇔≡ ⅜ ⌐⌂∫√ ⁸ ╛ ⁸ ⌂

╩ ∆╢√╘⁸ ⁸ ┘ ⁸

╩ ∂≡ ─ ╩ ∆╢⁹ 

 

Ẽ  

 

 

 

ה  

 

 

  ☿fi♃כ 

 

ﬞ  

 

 

 

ה ה  



   ─ ה  
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Ẽ ┼─  

 

   

ﬞ  

 

ה ☿fi♃כ  

011- 611- 2421 

ה ╩ ↄ  

 

ⱪכꜟ◓  

0138- 46- 2211 

ה ╩ ↄ  

♫ⱦ♄▬ꜘꜟ 0570- 015- 024 24  

 

 

─  

≤│⁸⅔⅔╗⌡ ─╙─╩™℮⁹ 

(1)  

⁸ ⁸ ⁸ ┘∕╣⌐ ℮ ⁸ ⌂≥⁹ 

(2) ─  

ᵑ ≢─  

ᵒ ≢─ ─  

ᵓ ≢─ ⌂ ↄ∏╣⁸ ╣⁸ ─  

ᵔ ⁸ ─ ⌂ ┘ ─ ┘⌐ ⁸ ─

⁸ ⁸ ⁸ ⁸ ─  

ᵕ ≢─ ─ ⌂ ─ ⁸ ⁸ ⁸ ⁸ ⁸ ─ 

 

ᵖ ≢─ ⌂ ─ ⁸ ≢─ ┘∕╣⌐ ℮  

─ ╣⁸ ─  

ᵗ ─ ⁸ ⁸ ─ ─ ⌂ ⁸ ⁸ ⁸ ─ ⁸ 

⁸ ─ ┘ ⁸ ─



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

◦♫ꜞ○≤  
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 ◦♫ꜞ○─  
 

─  

ﬞ ─ ─ ⅛╠⁸ ≢ ∆╢ ─ ╩ ⁸ ⁸ ─

≈─ ≤∆╢⁹ │₈ ﬞ ₉ 1995 ⌐

≠ↄ⁹ ∆╢ ─ │⁸ ﬞ ה ◌ꜟ♦ꜝ ≤∆╢⁹ 

 

(1)  

1996 ⁸1998 ┘2000 ⌐ ⇔√ ╩ ∆╢⁹ 

 

Ẽ ─  

      

─  1996 ⁸1998 ⌂≥    

─♃▬ⱪ ⱴ◓ⱴ    

∂╢  ⁸ ⁸    

    

─  │ ⁸ ₁⌐    

    

 

Ẽ ≤⌂╢  

  ≤⌂╢    

  ⅛╠ km  

ה   ⌐  

 

(2)  

1942 ⌐ ⇔√ⱴ◓ⱴ ╩ ∆╢⁹ 

 

Ẽ ─  

      

─  1942  │1942 ─╖ 

─♃▬ⱪ 
─ ⅝⌂ ⱴ◓ⱴ

 
  

∂╢  ⁸ ⁸ ⁸☺כ◘    

  1942 ≢│8,000  

─ ה     

    

 

Ẽ ≤⌂╢  

  ≤⌂╢    

  ⅛╠ km  

╠⅛  ☺כ◘ km  

ה   ⌐  



 ◦♫ꜞ○≤   ◦♫ꜞ○─  
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( 3)  

1929 ⌐ ⇔√ⱪꜞ♬כ ╩ ∆╢⁹ 

 

Ẽ ─  

      

─  1640 ⁸1694 ⁸1856 ⁸1929   

─♃▬ⱪ ⱪꜞ♬כ    

∂╢  
⁸ ⁸ ה  ⁸☺כ◘

⁸  

⌂∞╣⁸  
  

 10,000  1929 ≢│14,000  

─ ה     

ה     

 

Ẽ ≤⌂╢  

  ≤⌂╢    

  ⅛╠  

  ⅛╠15km  

 ה

 ☺כ◘
ה  ⅛╠15km  

  ─  

ה   ⌐  

 

 ─ ─ ⌐ ∆╢  

─ ≢№╢₈ ﬞ ₉ 26

≢│⁸ ─ ╩⁸₈ 6 ﬞ

₉ 7 3 ╩ ⌐⁸₈ ⅛╠ 5 ₉≤⇔≡™

√⅜⁸ 8 ─ ⌐⁸ ⱴ♇ⱪ 2013 4 ,  

╩ ⌐⁸ ─ ⅛╠ 4km ┼─ ∟ ╡

≤ ∆╢₈ ⅛╠ 4 ₉⌐ ⇔√⁹ 

 

 



 ◦♫ꜞ○≤   ◦♫ꜞ○─  
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Ẽ ─  

 

↓─ │⁸ ─ 200000( )₈ ₉⁸₈ ₉╩ ⇔√╙─≢№╢⁹ 
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Ẽ ─  

 

↓─ │⁸ ─ 200000( )₈ ₉⁸₈ ₉╩ ⇔√╙─≢№╢⁹ 



 ◦♫ꜞ○≤   ◦♫ꜞ○─  

4- 5 

Ẽ ─ │ Ɑכ☺  

↓─ │⁸ ─ 200000( )₈ ₉⁸₈ ₉╩ ⇔√╙─≢№╢⁹ 



 ◦♫ꜞ○≤   ◦♫ꜞ○─  
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Ẽ ─ ─╖  

↓─ │⁸ ─ 400000( )₈ ₉⁸₈ ₉⁸₈ ₉╩ ⇔√╙─≢№╢⁹ 

 




































































































































































