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™╕∆⁹ ⁸ ╩∆∆╘≡™╢ ─ ⅜ ╠╣⁸

─ ⅜ ╩ ⅝╕⇔√⁹ ∕─ ≢ ─ ─

╩∕↓⌂╦⌂™ ≢⁸ ≢⅝╢↓≤⁸ ≢⅝╢↓≤≢ ⇔╟

℮≤™℮↓≤⌐⌂╡╕⇔√⁹  

   

 ↓─ │⁸ ≤⇔≡ ⅜
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⌐ ╩⅛↑╢ ╙№╡╕∆─≢↔ ↄ∞↕™⁹ │ ⅜
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 ↓↓ ≢│◌ꜟ●⸗⅜ ⌐ ⅎ≡™╢⁹ ⌐ ⅎ√ │

⌂™⅜⁸ ≢ │™╢∞╤℮⁹≥∟╠⅜ ⅛ ⅛╠⌂™

⅜ ╩ ⅎ╢ ╙ ⅎ≡™╢⁹  
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╩ ⌐ ╠⌂™⁹ ⌂╠○♫●●⸗⅜ ╩ ∆╢│∏∞⅜⁸

○♫●●⸗╩╒≤╪≥ ⌂™─╙ ⌂ ≢№╢⁹  
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⌐ ╩╛╢↓≤╩ ╛ ⅝⅜™⌐⇔≡™╢ ₁│Ɽfi ↕╪⌐

⇔≡™╢⁹  

   

 ─ ╩ ↑╢⌂≥≤ ℮↓≤│ ╩ ─ ⌐⇔≡⅝√

≢│ ≤⇔≡ ⅎ⌐ↄ⅛∫√ ≢№╢⁹◌ꜟ●⸗╙ ⌂ↄ
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≢╙⌂™ ⅜ ⇔≡⅝√⁹  
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╛ ⌐ ≡╠╣√▪▬●⸗ №™⅜╙ ≤─ ≢│⌂™⅛
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╩ ⅜∑≡™√ ⁸ ─ ─ ≢ ⇔≡™╢◌ꜟ●⸗╩ √⁹

◌ꜟ●⸗─ ⅜ ≢™⅛⌐ ≈↑⌐ↄ™⅛╩ ∫≡™╢ ⌐≤∫

≡│ ∂⅜√™↓≤≢№∫√⁹  

   

 ◖fi◒ꜞכ♩ ╡⌐ ⅛╠─ ╩ ⇔≡™╢

≤ ─◌ꜟ●⸗─ ╣⁹ ≢ ↕╣≡⇔╕℮ √∟⁹∕↓≢

Ɽfi╩╛╢ ⁹↓╣╠│ ⁸ ≤™℮╙─╩ ⇔≡│™⌂™

∞╤℮⅛⁹  
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 ₐ ₑ≤ ∫√
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╡⁸ ⅜ ∆╢─≢∆₉⁸₈ ⅜ ∆╢ ⅛╠ ⌐⅛↑≡─

⅜ ™ ⌐│⁸ ╣≡ↄ╢ │ ⅜ ↄ ⅜

™√╘⁸ ╟╡ ⅜ ↄ ╩ ∆╢╟℮⌐ ╣⁸ ⁸

│ ≤─ ⅜⌂ↄ ≤⌂╡╛∆™─≢∆₉⁸₈ ≤⌂╢≤

─ ╙ ╖⌐ↄↄ⌂╡⁸ ⇔⁸↕╠⌐Ⱬ♪꜡ ⇔≡™⅝╕
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 ─ ↑⅜ ⅝ↄ ⇔≡™╢≤│™ⅎ⁸ ⌐ ─ ⅜№╢

─│ ≤⇔≡ ⅜ ⅝≡™╢╟℮⌐ ∂↕∑≡ↄ╣╢⁹◌꞉►╙
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⌐ ⅎ╢⁹ ─ ╩ ⌐ ⅜╡⁸ ⌐ ⅛∫√⁹↓↓⅛

╠│ ⁸╢№╙≢כ♄כꜞ ─↔ ⌐Ᵽ♩fi♃♇♅⇔√⁹ 

 

 √™ │⁸ ─ ╡─ ⌐ ™≡╙╛╗↓≤│⌂⅛∫√⁹ 
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             ╙ ™╕∆ 

 ↔╤╕≢ 

 

  ─ ≢∆⁹ 

 

    

       

                 ─ ╩ ╢   

                  ╒⅛  

℮≤╩ ⱴכ♥            ⅛∆⅛ 

     ⇔ ™ ─  

                 ╙ ⌐↓╣╠─ ─ ╘ ╙ ⇔

™╕∆⁹ 
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β  ╙ ╘╕∆⁹ 
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 ⅝╙─    

  ◌꞉☿Ⱶ 
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 ↕╪│◌꞉☿Ⱶ╩ √↓≤⅜№╡╕∆⅛⁹ ↄ╠™│ ™√↓

≤⅜№╡╕∆╟⌡⁹ ┬ ≤ ╦╣╢╒≥ ⇔™ ≢∆⁹ ⌐

╙√ↄ↕╪─ ⅜╛∫≡ↄ╢╟℮⌐⌂╡╕⇔√⅜⁸◌꞉☿Ⱶ│╕∞

√↓≤⅜№╡╕∑╪⁹ 

 

 ⌐│☻☼ⱷↄ╠™ ⌐ ╠╣√◌꞉☿Ⱶ╙ ─

⌐ ℮ ≢≥╪≥╪ ┼ ™╛╠╣≡™∫√─≢∆⁹⇔⅛

⇔⌂⅜╠ ⌐⌂∫≡↓─◌꞉☿Ⱶ⅜┤√√┘ ≢╙

╠╣╢╟℮⌐⌂╡╕⇔√⁹ 

 

 ∕─ ≤⇔≡ ─ ╠│ (1) ⌐╙

™⸗♠◗╛▪ⱷꜞ◌◙ꜞ●♬⌂≥⁸◌꞉☿Ⱶ─ ⌐⌂╢ ⅜ ⅎ

√↓≤⁹(2) ─ ⅜ ↕╣≡⅝√↓≤⁹(3)◌꞉☿Ⱶ─ ⌐

∆╢ ⅜ ≡⅝√↓≤⁹(4) ─ ₁⌐ ─ ⅜

⇔√↓≤⌂≥╩№→≡™╕∆⁹ 

 

 ≢╙◌꞉☿Ⱶ⅜ ╠╣╢ │√ↄ↕╪№╡╕∆⁹ ⁸

⁸ ⁸ ⌂≥≢∆⁹ ⌐⌂╢≤ ≢⅝╢ ⌐

⇔≡⇔╕℮─≢⁸ ╠╣╢─│ ─ ⅛╠ ≢

⇔╞℮⁹ ≢│ ⇔╕⇔√⅜⁸ │♄ⱷ  

 

 ◌꞉☿Ⱶ│ ─ ⁸ ⁸ ─ ⌂≥─ ⌐ ☿fi♅ ─

╩ ∫≡ ≤⇔╕∆⁹ ≢│◌꞉☿Ⱶ─√╘⌐ ╛

≤⌂╢◖fi◒ꜞכ♩ ╛ⱦ♬כꜟⱤ▬ⱪ─ ⅜ ↕╣⁸

⌐ ⇔√ ⅜ ↕╣≡™╕∆⁹ 

 

 │ ⅛╠ ╕≢│ ╙ ↄ⁸

╙ ⌂─≢◌꞉☿Ⱶ⅜ ≢⅝╢ │ ⌐№╢≤ ™╕∆⁹

∞↑≢⌂ↄ ─ ⌐⌂╠⌂™ ╕╡ ⌂≥╙☿♇♩≢ ∫≡

№→√™≢∆⌡⁹ 

 

 ⁸ ↕╪─Ɫfi♪ꜟⱠכⱶ ▬fi♃כⱠ♇♩≢─Ɑ

fiⱠכⱶ─╟℮⌂╙─ │₈ ™ ₉≢∆⁹ ™ ≤│™≈─ ⅛◖

Ᵽꜟ♩Ⱪꜟכ─◌꞉☿Ⱶ⅜ ─ ∆╣∆╣⌐ ┬ ╛⁸ⱱⱣꜞfi

◓ ⅛╠♄▬ⱦfi◓⇔≡ ╩ ⌐ ⅎ╢ ╩ ≡™

╢─≢⇔╞℮⅛⁹ 
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 ₈ ∫≡⅝√◌꞉☿Ⱶ₉   

 

 

⅛╠ 

 
╩ ⅝⁸ ─ ⌐≈™≡ ⇔№™╕⇔√⁹

⅔─⧵│☻כꜙ♬─ ╠∑╩ ∑≡™╕∆⅜⁸ ─ ⌐

≈™≡╙ ⇔ ™╕⇔√⁹ 

 ↄ╦⇔ↄ│ ─↕™⌐ ⇔╕∆⅜⁸∕─ ⌐™ↄ≈⅛⅔ ╠∑

⇔╕∆⁹ ╕≢⌐↔ ⅜№╡╕⇔√╠ ╕≢ ↄ∞↕™⁹ 

 

Ừ ☿fi♃כ⌐ ⇔√ ⌐≈™≡│ │╗∏⅛

⇔ↄ⌂∫√─≢⁸ ⌐╗↑≡ ╩ ∫≡ ⇔√™⁹ 

Ừ ╩ ∆╢ ╩↕⅜⇔⁸ ╩ ╠∑╢≤≤╙⌐⁸

╩ ↑╢ ⌐╙⇔√™ 

Ừ ⁸⇔כ♃כꜗ♅╩  ⅛╠ ╩│∂╘ ⌐ ←

─ ╩ ∆╢ ╩≈ↄ╢⁹ 

Ừ ─ ─ ╩ ⌐ ℮  

Ừ ⌐≈™≡─ ╩ ⇔√™⁹ 

Ừ ⅜ ⇔≡⅝≡™╢─≢⁸ ╕√│ ╩ ⅎ√™⁹♬ꜙ

─☻כ ⁸ ⌂≥ ⅛⁸ ─≤╣╢ ⌐⅔ ™⇔⁸╖╪⌂

≢ ∆╢ ─ ⌐⇔√™⁹ 

 

↔ ╛ │⁸│⅜⅝ ≢ ┼  

 

 

 

 ◘fiⱪꜟ   

 

─ ╩ ⇔╟℮ 
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  ≤  

 

       Ⱶꜞ  ↄ╠™─ ™ ─≤⅝

⇔≡ↄ∞↕™  

 

   Ⱶꜞ ≤│ ╩↕⇔≡╙ ╣╢ ─ ≢∆⁹ Ⱶ

ꜞ∞≤ ─╟℮⌐⌂╢⁹ 

 

           ™ ╡ ╘⅛╠    

 

 

           ─ №≤  

 

           ⌐╟╡  

 

   ≢⅝╣┌           

 

   ∏⇔╙ ≢⌂ↄ≡╙≢⅝╢ ≢ ⌂ↄ⅔ ™⇔╕∆⁹ 

 

 

( )              

 

  

 

    ╟╡     ─ ∂

          

 

    ╟╡     ─ ∂

          

 

    ╟╡     ─ ∂

          

 

    

 



52 

╣√ ⌐ ─ ╩ ≡⅔⅝⁸∕╣≤─ ≢⁸⅔╟∕─ ╩⁹

╟╡ ≢│ ─ │ ⌐╙ ∆╢─≢ │ ⇔

⌐⁹ 

 

 

≠™√↓≤⁹ ─ ⁸ ─ ⁸⌐⅔™

⌂≥ 

 
     

 

     

 

     

 

     

 

⌐ ╣╢─│ ⅜⌂™⌐⇔≡╙⁸ ⌐│

⇔≡ ⇔≡ↄ∞↕™⁹  │ ≢∆⁹╛

╛ ™ ⅜ ∫√≤ ∂√≤⅝ ∫≡ↄ∞↕™⁹ 

─ ≢∆⅜⁸⅜╪┌╡╕⇔╞℮⁹ ─ │ ─ ╩

∏ ⇔≡ↄ∞↕™⁹ 

 ─ ≤≤╙⌐ ∆╢ ─ ╩ ה ⇔╕⇔

╞℮⁹ 

−└⁸ ╩ ∫≡ↄ∞↕™⁹ ╩ ⅎ≡ ─ ⌐⅔ ∟ↄ∞

↕™⁹ 

 ⌂≥│ │ ⇔╕∑╪⁹ 

 

 ⌂⅔⁸ ⁸ ⌐╟╢▪fi⸗♬▪ ─ ⁸

─ ╩ ™╕∆⁹ 

⅜ ™╕∆ │ ┼  

 

     ⁸  
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 ⅝╙─    

  ◖▪☺◘◦ ◌⸗ⱷ  
       

 
 ◖▪☺◘◦│ ⁸ ↄ○כ☻♩ꜝꜞ▪╛ ▪☺▪⅛╠

─ ╣╩ →╢╟℮⌐╛∫≡ↄ╢ ≢☻ⱴכ♩⌂◌⸗ⱷ─ ≢∆⁹

≢ ┌√⅝⌂⅜╠ ⇔⁸ ╘⅜↑≡ ⌐♄▬ⱦfi◓∆

╢ ⅛╠↓─ ⅜≈⅝╕⇔√⁹ 

 ┼│ ⌂ ╩ ╖ ≡╢√╘⌐╛∫≡⅝╕∆⁹ ⁸

─ ╛ ─ ⌂≥⌐ ↄ╠™─ ╖╩ ╡⁸ ─ ╩

≥כ♬꜡◖⁸╖ ┌╣╢ ╩ ⇔⁸ ⅛╠ ⁸ ⅝

⌂ ≢│ ⅜ ≢ ∆╢ ⅜№╡╕∆⁹ 

 

 ≤↓╤⅜ ─ ╘ ≡╛ ─כꜗ☺꜠⁸ ≤⇔≡─

⌂≥⌐╟╡⁸ ⌐ ⇔√ ─ ╛ ─ ⌂≥⅜ ⇔⁸

≢◒♇Ⱪ♃כ♦♪♇꜠─ ⌐ ↕╣╢⌐ ╡╕⇔√⁹ 

 ≢╙ ╘ ≡⌂≥≢ ⅜ ⌐ ╦╣╕⇔√⅜⁸

⅜ ↕╣╢ ≢│ ⅜

⌂≥⌐ ↄ ╠╣╕⇔√⁹∕─ ⁸ ╛ ⌂≥≢│

╩≤╢⁸√ↄ↕╪─◖▪☺◘◦╩ ╢↓≤⅜≢⅝╕⇔√⁹ 

 ╛⅜≡ ╘ ≡ ─ ⅜ ╗⌐≈╣⁸ ⌂ ╙⌂ↄ⌂╡⁸

╙ ╦╣≡™⅝╕⇔√⁹ 
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 ∕╪⌂ ⁸ ⅜╙√╠↕╣╕⇔√⁹ ⁸

⌐№╢ ◔ ☿fi♃כ ◖fi◒ꜞכ♩ Ⱬ

ꜟכ♃◒ ⌐ ─◖▪☺◘◦─ ⅜ ↕╣√─≢∆⁹ 

 ↓─╟℮⌂ ≢─ │ ─ ≢∆⁹⇔⅛⇔⌂⅜╠

─ ≢ ╙─ ⅜ ⌐ ┌↕╣≡ ╣√╡⁸ ⅛╠ ╣≡

⅜ ℮≤™∫√ ⌂ ⅜ ↕╣√─≢∆⁹ ⌂≥⅜ ™

≡№╣┌↓─╟℮⌂ ⌂ ⌐│⌂╠⌂⅛∫√≢⇔╞℮⁹ 

 

 √∟│ ™ ╘╠╣√ ─ ─ ╩ ╘≡⁸ ╛

⌐ ─ ╡ ╩ ⇔╕⇔√⁹ ╙

↕╣√ ≢∆⅜⁸ ⌐ ⅜№╢√╘⁸ ─

│ ↕╣√╕╕⌐⌂∫≡™╕∆⁹ ╙ ─ ⅛

╙≈⅝╕∑╪⁹ 

 ∕─ ◖▪☺◘◦√∟⅜ ∂╟℮⌂ ≢─ │ ↑╠╣⌂™≢

⇔╞℮⁹ ⅜№╢⌐⇔≡╙⁸≤╡№ⅎ∏ ╩ ↑⇔≡№→╢√

╘─ ╩ ∆╢≤™℮ ⅜⁸ ⇔™ ─ ≤™℮

⅛╠╙ ⌂ ≤⌂╡⁸∕─ ⅜ ⌐№╢ ↄ─

⌐ ⇔≡╝↑┌⁸ ─ ─ ≤⇔≡⁸ ↄ ↕╣

╢↓≤⌐⌂╢≢⇔╞℮⁹ 

 

 ⌂⅔ ─ ≢כ♬꜡◖─↓≢ ╕╣√≤ ╦╣╢ ⅜

╩ ≤ ↄ ╪≢™╢ ⅜ ↕╣╕⇔√⁹ ↓∕ ⇔

≡ ≡⅜≢⅝╢ ≢◖▪☺◘◦ ╩ ⅎ≡№→√™≢∆⌡⁹ 

  ╦╡ 

 

                 

₈◖▪☺◘◦─ ₉⁸ ₈ ─ ◖▪☺◘◦₉⁹ 

 

₈ ⅝ ₉│ ≢ ╦╡≢∆⁹ ™ ↔ ⁸ ℮

™╕⇔√⁹  
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ה ⅜ ≢ ─ ╩ ↕╣╕⇔√⁹ ╛╗╩ⅎ⌂™≤

⇔≡ ╙ ™ ╩ ⇔╕∆⁹ 

ה ─ ─№≤ ─ ─ ⅛╠ ⌐ ⅛∫≡

─ ⅜ ⇔≡™╕⇔√⁹↓─ ╡≢ │ ╘≡≢∆⁹ 

ה ⅛╠ ─╕≤╘ ⅜ ╦╡╕⇔√⁹ 

╣≢∆⅜╟╡╟™ ⌐ ╘╕∆─≢╖⌂↕╕─↔ ╩⅔ ™

™√⇔╕∆⁹ 
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 100

 

 

 

 

 

 

 

 

  

 

 

 ╗⅛⇔╗⅛⇔   
       

 │≥─╟℮⌐⇔≡ ╕╣╢─≢⇔╞℮⁹ ≢ ↕⌂ ╩ ∫≡╖

╕⇔╞℮⁹ √╠∂╞℮╤≢ ⅛╠ ╩⅛↑≡ↄ∞↕™⁹ ⅜⅛⅛

∫√ ⌐│ ↕⌂∆∂⅜≢⅝│∂╘╕∆⁹ 

 ∆∂─ ╩ ⅜ ╣≡⁸∆∂─ ⅛ ⇔∏≈ ⅜╡╕∆⁹ ⅜ ╣

╢≤⁸ │ ⇔∏≈↑∏╠╣≡ ↕╣╕∆⁹ ─╒℮⌐│ ↕╣√

⅜≈╙∫≡™⅝╕∆⁹ │↓─╟℮⌐⇔≡ ╕╣╢─≢∆⁹ 

 

 ╙℮ ⇔ ╩⅛↑≈≠↑╕⇔╞℮⁹≈╙∫√ ─ ⌐╕∞ │ ╣

╕∆⁹≤↓╤⅜ ╠⌐⌂∫√≤↓╤≢│⁸ │ ⅜╡ↄ⌡∫√╡⁸

─│╛↕⅜⅛╦╢≤ ™≤↓╤╩ ⇔≡ ⇔™ ╣⅜≢⅝√╡⇔╕∆⁹

─ ≢│ ⅜№∟↓∟⌐≈╙∫≡ │┌╙ ↄ⌂∫≡™╢↓≤⌐

⅜≈ↄ≢⇔╞℮⁹ ─ │ ≢∆⁹ ⌐∕∕← │ ╣⅜╝∫√
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╡≤⇔≡™╕∆⁹ 

 

 ≢│⁸ │™≈↔╤≥─╟℮⌐⇔≡ ╕╣√─≢⇔╞℮⁹ ─

╕╣╢ ─ │⁸╒≤╪≥ ⌐⌂∫≡™╕⇔√⁹⅔╟∕

─ │⁸ ╟╡∏∫≤ ⅛∫√─≢∆⁹ 

 ≤™∫≡™≡⁸ ⅜ ↄ⌂╡⁸ ╛ ─ ⌐│

⅛╠∂╞℮│≈⇔√ ⅜ ╛ ≤⌂∫≡ ╡≈╙╡⁸≤↑⌂™√

╘ ⅜≥╪≥╪┼∫≡™⅝╕⇔√⁹ 

 

 ∞∫√ │ ⅜⌂ↄ⌂╡ ⌐⌂╡╕⇔√⁹™╕ ⌐⌂∫

≡™√≤↓╤╙⁸ ⅜┼∫≡ ─ ─№√╡≢╟℮╛ↄ

⌐∕∕←╟℮⌐⌂╡╕⇔√⁹ ─ │⁸ ╟╡ ⱷכ♩ꜟ

ↄ⌂∫√─≢∆⁹∕─ ⌐ ה ה ⌂≥─ ⅛

╠ ↕╣≡⅝√ ╛ ⁸ ⌂≥⅜ ─ ⌐ ╙╡│∂╘╕⇔√⁹ 

 

 ⅔╟∕ ╒≥ ↔╤⅛╠⁸ ⁸ ⌂≥─

─ ⅜↕⅛╪⌐⌂╡⁸ ⇔√ ⅜ ⌐┤╡≈╙╡

╕⇔√⁹ ⅜ ⌂ↄ⌂∫√─│⁸ ⁸∕─ ⌐ ╡≈╙

∫√ │⅔╟∕ ⱷ⁸ꜟ♩כ ⅜ ⌐⅔⅔╦╣╕

⇔√⁹↓╣╩ ╗↕⇔─ ≤™∫≡™╕∆⁹ ╩ ☿

fi♅╙╒╢≤ ℮™╙≥ⱶכ꜡ ≤™℮ ─ ⅜ ≢╙

≢≡⅝╕∆⁹ 

 

 ≢╙ ─ №√╡≤ ∂ↄ╠™ ™ ≢⇔√⅜⁸

─ ⌐ ∫√ ⅜ ╩↑∏╡⁸ ─ │ ⅛╠ ⌐ ╣╢

⅜™ↄ∆∂╙≢⅝╕⇔√⁹ ╙∕─└≤≈≤⇔≡√╪∂╟℮⇔√

─≢∆⁹ │ ∞∫√≤↓╤─ ⌐ ╣≡™√ ⌐

╣↓╪≢™╕⇔√⁹ 

 

 ∕╪⌂ ⁸ │ ╪≢™√─≢⇔╞℮⅛⁹ ↕≤ ™⌂⅜╠

⌐╙ ─ ⅜ ╪∞№≤⅜ ≈⅛∫≡™╕∆⁹ ⌐╙ ⅜

╛ ⌂≥⌐⅔╟∕ ⅛╠ ⅜ ╪∞№≤⅜ ↕

╣≡™╕∆⁹ ⅜ ─ │ ─ ↄ─ ─┼╡─╦⅝ ─╟ↄ

╢≤↓╤⌐ ╩ ╡⁸ ╩ ∫√╡⇔√ ₁⅜™╕⇔√⁹

≢│ ╩≤∫√↓≤≢⇔╞℮⁹╕√⁸○○♠ⱡ☺◌╛▬ⱡ◦◦⌂≥╙

╩ ≤⇔≡ ™⇔≤╘√↓≤≢⇔╞℮⁹ ⅛╠│ ─ ╩

Ᵽⱬ◐ꜙכ─╟℮⌐ ™√ ─╕≤╕╡╙ ↕╣≡™╕∆⁹  
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  ≈≠ↄ 

 

                 

   

 

 
 ─ ─ ─ ⅜ ↕╣╕⇔√⁹ ╩∕

╣∙╣ ™≡™√∞⅝╕⇔√─≢⁸↔ ™√⇔╕∆⁹ 

 

ה ↕╪  

 ⁹ ⁸ ⁸ ⁸

⌂≥╩ ≡ ⁹ ₈ ₉ ⱷfi♥♫fi☻ ⁸

⁸ ⁹ ↄ⌐ ╪≢ ⁹  

 

ה ↕╪  

⁸ ה ≢∆⁹ 

⌂ ─ ≢₈ √╪↑╪₉≤™℮ ╩ ⁹ ≥╙√

∟≤─ ┘╩╟╡ ⅛⌐ ∆╢√╘⌐ ⇔╕⇔√⁹ 

 

ה ↕╪  

 ─ ≤™™╕∆⁹ ≤─ │ ◔ ☿fi♃כ≢

╩∆╢ ™≈╙∕┌╩ ∫≡™╕∆⁹ ≢↓╣⅛╠ ≢ ╩

⇔√™≤ ™ ⇔╕⇔√⁹ ₈⅔╙∟╚ ₉─Ⱳꜝfi♥▫▪╩⇔

≡™╕∆⁹↓╣⅛╠╟╤⇔ↄ⅔ ™⇔╕∆⁹ 

 

ה ↕╪  

│∂╘╕⇔≡ ה ≢∆⁹ ─ ≢ ╩ ⅛╠ ⌐⅛↑

≡ ↄ ⅜№╡⁸™≈╙ ╢ ╙ ⇔ ↑┌∕─ ⅜ ℮↓≤

⌐ ╩╙∟╕⇔√⁹╟╤⇔ↄ⅔ ™⇔╕∆⁹ 

 

ה ↕╪  

 ↄ─ₐ ₑ⅛╠ ─ₐ ─ ₑ╕≢⁸ ─ ₁

─ ╩ ╘⌂⅜╠⁸ ⁸ ⇔≡⅔╡╕∆⁹ ─ ╪

╩ ╣╢ ─↓≤╩╙∫≤ ╡√ↄ≡ ™√⇔╕⇔√⁹≥℮∙╟

╤⇔ↄ⅔ ™™√⇔╕∆⁹  
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╠⅛ ה ⌐⅛↑≡ ⇔√ ─ ╩ ∆╢

─ ─╕≤╘─ ╕╡⅜ ╦╣╕⇔√⁹ │ 12 ⁹

─∕╣∙╣─ ⌐ ∆╢ ™╩ ═⁸ ⇔™ ╕╡≢⇔√⁹

─╕≤╘│ ─≤⅔╡≢∆⁹╕√∕─ ⅛╠│

⌐ ↕╣√₈ ₉⌐ ↕╣≡™╢ ⌐ ∆╢

⅜ ∑╠╣╕⇔√⁹ 

1 ה ⅛╠ 3 ⌐⅛↑≡ ↕╣√ ─

⅜ ≤⌂╡₈⅔⅔√ↄ ⅜ⱪכꜟ◓℮™≥₉ ╕╣╕⇔

√⅜⁸∕↓≢ ╩ ╡ →≡ ⇔╟℮≤⇔≡™╕∆⁹ 
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 5 240

2.1%  

 NHK  
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2.

 

3.  

4.

 

 1 25
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 2 4

 

 

3 4

 

 

 

 

 

  

1.

 

2.

 

 

 

 

       

 

 

 

 ╗⅛⇔╗⅛⇔  

       
⅜⅔⇔╟∑≡⅝√ 
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 ∙™⌐│ ─ ₁─ ╪∞№≤ ⅜™ↄ≈╙№╡╕∆⁹

⌂⅛≢╙ ─№╢ │ ─ ⅜ ╛ ⁸ ⅜ ─ ≢

↕╣≡™╕∆⁹ ⅛╠│ ◌◐ ╛Ɫⱴ◓ꜞ⁸Ɫ▬●▬⌂

≥─ ─ ≤≤╙⌐▬ⱡ◦◦╛◦◌─ ⅜ ↕╣≡™╕∆⁹⌂−

─ ≢ ─ ⅜≤╣╢─≢⇔╟℮⅛⁹ 

 

 ╒≥ ⁸ ⅛∫√ ⅜ ╦╡╩≈→⁸ ⅜ ⅜

╡│∂╘╕⇔√⁹ ≢™ⅎ┌₈ ₉─ ⌐ ∫√─≢∆⁹

∕─√╘ ╛ ─ ⅜≤↑≡ ⅜┤ⅎ⁸ ⅜⇔∞™⌐ ⅜╡

│∂╘╕⇔√⁹∕─√╘ ≢│ ╟╡ ⅜ ⱷכ♩ꜟ╙

⅜╢╟℮⌐⌂╡╕⇔√⁹╙∫≤╙ ⅜ ⅜∫√─│ ⅛╠⅔╟∕

╒≥ ≢∆⁹ ╙ ╟╡ ↄ⌂╡╕⇔√⁹ 

 

 ₁─ ─ ≢╙ ⅝⌂ ⅜№╡╕⇔√⁹ ╒≥ ⌐

≥⅝ ⅜ ↕╣√╡⁸ ⅜ ╦╣╢╟℮⌐⌂╡╕⇔√⁹╕√

╙ ↕╣╛╡ ─∆╢≥™╙─╛ ─ ─ ⌐≈↔℮─╟™

╙─⅜ ╦╣╢╟℮⌐⌂╡╕⇔√⁹ 

 №√√⅛ↄ⌂∫√√╘⁸ ⌐│ ⅛™ ≢ ≈ ⅜⇔→╡⁸◦

◌╛◦ⱡ◦◦⁸►◘◑⌂≥ ≢╙ ⌐ ╠╣╢ ⅜┤ⅎ╕⇔√⁹

⌐╙√ↄ↕╪─ ⅜ ∟⁸⌂⅛≢╙ │ ─ ⌐⇔⅛╖╠╣⌂ↄ

⌂∫√Ɫ▬●▬╙ ≢≤╣╢╟℮⌐⌂∫√─≢∆⁹ 

 

 ⌐│ ─╙╟℮⅜≈↑╠╣╢╟℮⌐⌂∫√√╘⁸↓─ ╩

≤™∫≡™╕∆⁹ ─ ─ ─│∂─≤↓

╤╕≢ ⅜⅔⇔╟∑≡⅝√─≢∆⁹ 

 ⌂ ╩│∂╘⁸↕⅝╒≥ ⇔√ ╛ ∙™≢│

⌂≥⅜⁸ ─ ≤⇔≡ ╠╣≡™╕∆⁹ ─

─ ⌐№√╢ ⁸ ⁸ ⁸ ⁸ ⌂≥│ ≢⅔⅔╦╣

╕⇔√⁹ ─ ⌐│ ⅜ ∟ ∑√╡⁸ ─ ╕≢ ⅜ ╡ ╖╕

⇔√⁹ ⅜ ╡ ╪≢⅝√↓≤╩ ≤™∫≡™╕∆⁹ 

 

 ─ │⁸ ⅜╙∫≤╙ ╪∞ ⅛╠ ⌐

≢⅝√ ─⌂⅛⌐ ⅜№╡╕∆⁹ ⌐↓─ ⅜

↕╣≡Ɫⱴ◓ꜞ≤◌◐╩ ↄ┤ↄ╪∞ ⅜╠─╕≤╕╡⅜√ↄ↕╪

≈⅛∫≡™╕∆⁹ 

 ╩↕⅛™⌐ │ ⇔∏≈ ⅜╡│∂╘ ╩ ∫√ ₁

─ ─ │ ⅛╠ ─∆↓⇔ ⅜╦⌐ ╡⁸ ⅜ ⁸ ⌐
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∫≡⅝╕∆⁹ 

 ₁│ ─│⇔─≤↓╤⌐ ╩ ╡╕⇔√⁹ ─│⇔─∆↓⇔

™ ⌐│√ↄ↕╪─╦⅝ ⅜≢√⅛╠≢∆⁹ ─ ─ ─ ⌐

╗ ⌐≤∫≡╙╦⅝ ─≢╢ │⅛⅛∑⌂™╙─≢⇔√⁹ ⌐

⅛↑√╡⁸ ⌐ ≠ↄ ╩ ≢⇔≤╘√╡⁸ ≤⇔ ╩ ∫≡

≈⅛╕ⅎ╕⇔√⁹ ─ ─ ≢│ ╩ ∫√╡⁸ ≢ ⌐≢≡

╙≤╡╕⇔√⁹↓─╟℮⌂ │ ⅛╠ ╒≥ ╕≢ ⅝╕⇔√⁹ 

 

 ⅔╟∕ ╒≥ ⁸ │ ≤ ╦╠⌂™←╠™⌐⌂╡⁸

╙ ─ ─ ⌐ ≠⅝╕⇔√⁹ │ ⅜ ⅛╠ ⌐ ╣ↄ∞

╡⁸ ⅛╠ ╪≢⅝√ ≥⇔╚ ⅜⇔∞™⌐ ∞∫√ ╩℮

╘≡™⅝╕⇔√⁹ │ ⅛╠╙ ┌╣ ─ ─ ⅜≢⅝

≡™∫√─≢∆⁹  

  ≈≠ↄ 
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 ╗⅛⇔╗⅛⇔ 

≤  
       

 
≤  

╟╡ ─  

╩ ∫√ ─↓≤╩ ™√ ⌐⁸ ╩ ╢

─ ─ ₁ ─ ─╟℮∆╩ ─╟℮⌐ ™≡™╕∆⁹ 

 

₈ ₁╩╕╦∫≡╖╢≤⁸ │╦∏⅛ ⁸ ⅛╠ ─ ⅜

ↄ⁸┤∞╪─ │╗⅞⁸№╦⁸└ⅎ⁸ ⌂≥≢≤∫≡™╢⁹₉

₈ ⅜│╪╠╪ ∆╢↓≤⅜ ↄ │ ∫≡™╢₉₈

√∟│⁸ ╛ ⁸ ─│⇔⅛╠─╦⅝ ╩ ∫≡ ╩ ∫

≡™╢⅜⁸└≢╡─≤⅝⌐│ ⅜≢⅝⌂™₉≤™℮↓≤≢∆⁹ 

 

╩ ╢ 
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⁸ ┬⅞╞℮≤⌂∫√ │ ─ ╩

╘⁸ ─ ™∏╖ ─↓╕ⅎ ⅛╠ ╩ ╡

╣ ╕≢ ╩ ╢ ╩ ╘╕⇔√⁹ ││∂╘⌐

╩⇔≡ ╩ ╘⁸ ⅛╠ √∟╩ ∫≡ ╡ ╘╕⇔

√⁹ ⌐ │ ╦╡⁸│∂╘≡ ─ ⅜ ─ ₁

╩℮╢⅔∆↓≤⌐⌂╡╕⇔√⁹ 

 ⅛╠ ╩ ∫≡ ─ ─ №√╡⅛╠ ─ ⌐ ╡

╕∆⁹ ─≤↓╤≢ ≈─ ╣⌐╦↑⁸ ⁸ ─ ⌐ ╣╢

╩ ⁸ ⅛╠ ─┼╡⌐∕∫≡ ⅜ ⁸ ⁸ ─

⌐ ╣╢ ╩ ≤⇔╕⇔√⁹ 

 

≈─ ⌐╦↑╠╣√  

 │ ─ ↄ ≢ ╩ ∫≡ ╣╕∆⁹↓

─ ╡ │ ─ ╩ ⌐ ≤⇔⁸ ⇔ ⌐₈∑⅝₉

♄ⱶ─╟℮⌂╙─ ╩ ∫≡ ╩ →⁸ ⌐ ⇔√─≢∆⁹

∕─ ─ ⅜ ─ ╟℮→╪ ─ ↄ⌐ ≤⇔≡

∫≡™╕∆⁹ 

 ⌐│ ⅛╠⅝√ ╙╕↨╡╕∆⁹↓─ │ ─№√╡

⅛╠ ≤™℮ ─ ⌐ ╠╣√ ≢ ≈─ ⌐ ↑╠╣⁸

─№√╡≢ ≈│ ⌐ ╣⁸ │ ⌐ ╣╕∆⁹

⌐ ╣√ │↕╠⌐ ≈⌐ ↑╠╣ ⌐№╢ ─≤

↓╤≢ ↓℮∂╛ ⌐ ╣╢ ⌐⌂╡╕∆⁹ 

 

 ─ ╙ ─ ╙ ─ ─╟℮⌐ ⅛╣⁸ ─

₁─∆╖∏╖╕≢≤≥⅝╕⇔√⁹ ╟╡ ─ │∆═≡

─ ╩ ∫√ ≢⇔√⁹ ⅜ │╦⅝ ⅜√ↄ↕╪ ╢ ≢∆⁹

∕╣≢╙ ₁ ─ ⌐₈∑⅝₉╩ ∫≡ ─ ╙≤╡ ╣╕⇔√⁹

╕√⁸ │ ⅛╠ ╣ ╢ ╩╦↑≡ ⌐⇔≡™╕⇔√⁹ 

∞↑─ ≢│⁸ ─ ≤⇔≡│√╡╕∑╪⁹ ⅛╠╦⅝ ╢

₈╦⅝ ₉│ ─ ─ ≢│⅛⅛∑⌂™╙─≢⇔√⁹ 

 

™─∟─ ∞∫√  

 └≢╡─≤⅝⌐│⁸ ─ ₁≢│ ⅜≤≥⅛⌂™↓≤⅜√┘√┘

№╡╕⇔√⁹∕╪⌂≤⅝ ─ ⅜ ╕∫≡ ─╦↑ ╩ ⇔╕∆⁹

⌐ ─ ⅜ ╩ ℮─≢⌂ↄ ↔≤⌐ ℮ ─ ╩ ╘≡⁸

─ │ ╩≤∂╢╟℮⌐⇔╕⇔√⁹↓─⅝╕╡╩₈ ╦╡ ₉

≤™™╕⇔√⁹╙∫≤ ⅜ ⌂ↄ⌂╢≤ ↔≤⌐ ╢ ╩ ╘╢
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₈↓ↄ ₉⌐⌂╢↓≤╙№╡╕∆⁹ 

 

 ∕╣≢╙⅝╕╡╩╛┬╢ ⅜№∫≡₈ №╠∕™₉⅜≤⅝≥⅝ ⅝

≡™╕∆⁹ │ ⌐≤∫≡₈™─∟─ ₉≢⇔√⁹ 

 ╛ ─ │⁸╕√ ─ ≤⇔≡╙ ╦╣╕⇔√⁹ ↄ

╪∞ ╩ ╖ ≤⇔≡ ∫√╡⁸ↄ╪≢⅝≡⅔ ╛ √ↄ⌐╙ ™

╕⇔√⁹ ≢│₈⇔∂╖₉╙≤╣√⇔⁸ⱨ♫╛ ╩≈∫≡ ═╢

↓≤╙⇔≡™╕⇔√⁹ 

 ⁸ ─≤⅝⌐│ │╟ↄ№┤╣╕⇔√⁹└⅜™╙№╡╕⇔

√⅜⁸ ⌐ ∫√ │ ™ ≢ ™≡⇔╕™⁸ ─ ╕≢ ⅜

╢↓≤│№╕╡№╡╕∑╪≢⇔√⁹ │ ⅜╦─∆↓⇔ ™≤↓╤

⌐ ∫≡™√⅛╠≢∆⁹  

 

 ≈≠ↄ  
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 ╗⅛⇔╗⅛⇔  

       
⅛╠ ┼ 

≢ ≠ↄ╡⅜ ╕∫√  

 

 ⅛╠⅔╟∕ ⁸ ─ ⌐ ™ ─ ⅜≢⅝№⅜

╡╕⇔√⁹ 

 ╛ ─ ⅛╠ ↕╣≡⅝√ ⅜≈╙∫≡™∫√⅛╠≢

∆⁹ ─∆← ─ ⌐│ ™⇔∫ ─√╕╡╛∆™ ⅜

≢⅝╕⇔√⁹↓─↓╤ ⌐ ⅜∫√↓≤│⁸ ₁⅜ ≈ↄ

╡╩│∂╘╢╟℮⌐⌂∫√↓≤≢∆⁹↓─ ╩ ≤™∫≡™

╕∆⁹ 

 

 ⅛╠ ╒≥ ↔╤│∂╘ ≢ ≈ↄ╡╩

│∂╘√ ₁│ ─ ─№√╡⌐ ╩ ╡╕⇔√⁹╕√ ⅜ ⌐

╙ ⅜≢⅝⁸ ⅜ ─ │╛⅜≡ ⅝⌂ ⌐⌂╡╕⇔√⁹ ⅜ ─

│ ─ ╦╡↔╤ ⌐╙∫≤╙ ⅝

ↄ⌂╡⁸ ™∑⅝ ₁─∆╪∞№≤ ≤⇔≡│ ─

⌐⌂∫√╟℮≢∆⁹ 

 

 ⅜ ─ ─ ↄ⌐│⁸ ≤ ─ ╪≢⅝√ ≢≢⅝√

⌐ √╕╡⅜√ↄ↕╪№╡⁸╕√ ⅜ ─ ─│∂⅛╠ ⅛⌂

╦⅝ ⅜√ↄ↕╪ ≡™╕⇔√⁹ ╩ ╡╛∆™ ∞∫√─≢∆⁹

╕√ ─ │ ╠⌂ ⅜ ⅜∫≡ ╩ ╡╛∆™≤↓╤≢⇔√⁹ 
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 ⅜ ─ ⅛╠│ ─ №≤⅜╕≤╕∫≡√ↄ↕╪

↕╣≡™╕∆⁹ ─№≤│ ≤™╦╣⁸ ─ │╒≤

╪≥ ⌐⌂∫≡™╕∆  

 

 ⅜ ≢│ ─ ≢ ─№≤⅛╠ ─╟℮⌐⌂∫√

⅜ ↕╣≡™╕∆⁹ ─ │ ⅜ ─ ↄ─ ╛

⌂≥≢ ≈⅛∫≡™╕∆⁹ 

 ∕─╒≤╪≥⅜╦⅝ ─╟ↄ≢╢ ─│∂─ ≢∆⁹ ⌐│

╕∞ ─№≤│ ↕╣≡™╕∑╪⁹ ╠⇔─╟™ ─ ⌐

╩≈ↄ╡⁸ ─∆← ↄ─ ≢ ≈ↄ╡╩⇔√⅛╠≢⇔╞℮⁹

│ ≈ↄ╡⌐ ⌂ ╩ ┬ ≤⇔≡ ⌂ ╩│√⇔≡™√

≤™℮↓≤⅜≢⅝╕∆⁹ 

 

 ⅜ ─↕⅛╪∞∫√ │⁸ ⌂ ─≢⅝√↓╤≤

∂≢∆⁹⇔⅛⇔⁸ ─╟℮⌂ ─ │╕∞ ↕╣≡™╕

∑╪⁹ 

 

 

⌐ ⅜≢⅝√  

 

 ↓╤ ⌐ ╢≤ ─ ─ ╩╙∫√ ₁⅜⁸

↓─ ╩ ╘╢╟℮⌐⌂╡╕⇔√⁹↓─ ╩ ↓┤╪

≤™∫≡™╕∆⁹ 

 

 ≤ↄ⌐ ╩╙∫√ √∟│ √∟ ─ ╩≈ↄ╢╟℮⌐⌂╡╕

∆⁹ ─ ⌐ ╩╙╡№→≡ ∫√ ⅜ ∙™⌐ ╠╣╕⇔

√⁹∕─ ─ ─╙─│ ↕⅜ ⱷכ♩ꜟ╩ ⅎ≡™╕∆⁹

─⌂⅛┌↓╤⌐ ╠╣√ ╛ ⅜ ∙™⌐≢⅝⁸

╕≢─ ⌐ ₁≤ ─ ⅜ ╠╣╕⇔√⁹ ─

╛ ╙ ⅜ ⅛╠ ↕╣≡™╕∆⅜⁸ ─ ⌐╙

─ ⅜√ↄ↕╪№╢↓≤⅜╦⅛∫≡™╕∆⁹ 

 

 └ⅎ ⁸ ⁸№╛╘ ⌂≥ ─

⅜ ╠╣≡™╕∆⁹↓╣╠─ │ ∙™⌐№╢↓≤⅛╠

⌐ ™ ⌐╙ ⅜ ╖ ╘√↓≤╩№╠╦⇔≡™╕∆⁹ 

 

 ⅛╠ ⌐⅛↑≡│ ⁸ ⁸
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⌂≥ ∙™─ ⅜ ↕╣≡™╕∆⁹

─╟℮⌐ ╩≤╙⌂℮╙─⅜№╡⁸ ⅛╠ ⌐ ≡ ╩

∆╢ ╙№∫√─≢⇔╞℮⁹ ⅛╠│⁸ ↔≤⌐≈⅛

℮ ╙ ↕╣≡™╢↓≤⅛╠⁸ ₁─ ╩ ╢ ╙ ╦╣≡

™√─≢⇔╞℮⁹ 

 

 │ ⌐ ℮ ≤⇔≡╙ ╦╣⁸╝√⅛⌂ ╡╛ ₁

⅔∕∫≡ↄ╢ ─ ╩ ↓℮≤∆╢ ™⅜↓╘╠╣√↓≤⅜ ⅎ

╠╣╕∆⁹ 

 

™╕─ ─ ─ │ ⌐ ╕╡⁸ │ ₁─ ⌐

≤∫≡⅛↑⅜ⅎ─⌂™ ≤⇔≡ ↕╣╢╟℮⌐⌂∫√─≢∆⁹↓─

╟℮⌂ │ ⅛╠ ╕≢ ⅝╕⇔√⁹ 

 

 ─ │ ─ ⅛╠ ╣╢ ╣╩ ≤⇔⁸

⁸ ─ ⁸ ╩№╦∑√∆═≡╦⅝ ╩

≤⇔√ ≢∆⁸ │ ╛ ─ ≤⇔≡ ∙™─ ₁╛

─ ─ ≢ ╦╣≡™√─≢∆⁹ 

 

  ≈≠ↄ 

 

                 

◖▪☺◘◦ⱪ꜡☺▼◒♩∕─  

 

⅔≢☻כꜙ♬  ╠∑⇔√ ◔ ≢─◖▪☺◘◦

│∕─ ─╟℮⌐ ⅜ ╪≢⅝╕⇔√⁹ 

 

 2 ,3  

  ≢─Ɑfi◐ ♥☻♩ 

כ♃ꜟ▼◦   ◄◒☻Ɽfi♪ⱷ♃ꜟ─ ה  

 16,17,21,23,24  

  ≢─☻ꜝ☺ꜝ▬♩ ┼─  

  ◄◒☻Ɽfi♪ⱷ♃ꜟה꜠fi●⌐╟╢◦▼ꜟ♃כ  

 

 ↓╣╠│ ≡ ≢ ⅎ┌ │ ⅝⌂ ⌐ ∫≡™╢

╩Ᵽ◔♠⌐☻◖♇ⱪ≢™╣⁸∕╣╩ ⁸╕√│ ≢ ┘⁸Ⱶ꜠
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₈─כ ╩ ↄ ₉↕⌂⅜╠⁸Ᵽ◔♠⅛╠ ≢ ╪≢☻ꜝ☺ꜝ▬♩─

⌐ ↄ≤™℮ ≢∆⁹ 

 

 ∫≡ ⅜⅛⅛╡⁸ │ ⌐ 30,31 ╙ ⇔⌂™≤ ≤

╦╣≡™√╙─⅜ ⅜ ⌐ ↄ⌂╡⁸ ⅛╠─

─√╘ ─ ╩ ⅎ⁸30,31 │ ⇔ ╦╠∑╢↓≤⅜≢

⅝╕⇔√⁹ 

 

 │ 2,3 ─ ╩ ╘ ═ 200 ─ ⅛╠│ ═ 10

⁹ ─ ⇔√ ™ ∞↑≢╙ ⁸ ⁸ ⅛╠≤ ∏⇔

╙ ∞↑≢⌂ↄ⁸╕√ ╙ NHK╛WWF☺ꜗⱤfi─ⱱכⱶⱭכ

☺╩╖≡≤™℮ ╙™╕⇔√⁹ 

 

 ∞∫√≢⇔╞℮⁹ 

 ─◖▪☺◘◦≢∆⅜⁸ ╕∞⅝≡╕∑╪⁹◦꜡♅♪ꜞ

│⅝≡ ─ ╙№╢╟℮≢∆⅜⁹⌂⅔ⱱכⱶⱭכ☺│≈⅞─≤

⅔╡≢∆⁹ 

 

www20.u- page.so- net.ne.jp/zc4/snufkin/  

  

 

 

⌐ ─  

 

 ↔ ─ ╙ ™≤ ™╕∆⅜⁸ ⌐ ⌐ ∆╢ ↕╪

┼─▬fi♃כⱦꜙכ ⅜ ↕╣╕⇔√─≢ ⇔╕∆⁹ 

 

 

 

 

ה ⅛╠ ⌐≈™≡─ ╩⅔

™⇔╕⇔√⁹ 

∞↑≢⌂ↄ⁸∕─ ╙◖Ⱨכ⇔≡ ↕╡ ⌂ ≢

⇔√ 
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 ╗⅛⇔╗⅛⇔ 
     ≤  

       

 

 
╟╡ ─  

 

╩ ∫√ ─↓≤╩ ™√ ⌐⁸ ╩ ╢
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─ ─ ₁ ─ ─╟℮∆╩ ─╟℮⌐ ™≡™╕∆⁹ 

 ₈ ₁╩╕╦∫≡╖╢≤⁸ │╦∏⅛ ⁸ ⅛╠ ─ ⅜

ↄ⁸┤∞╪─ │╗⅞⁸№╦⁸└ⅎ⁸ ⌂≥≢≤∫≡™╢⁹₉

₈ ⅜│╪╠╪ ∆╢↓≤⅜ ↄ │ ∫≡™╢₉₈

√∟│⁸ ╛ ⁸ ─│⇔⅛╠─╦⅝ ╩ ∫≡ ╩ ∫

≡™╢⅜⁸└≢╡─≤⅝⌐│ ⅜≢⅝⌂™₉≤™℮↓≤≢∆⁹ 

 

╩ ╢ 

 

⁸ ┬⅞╞℮≤⌂∫√ │ ─ ╩

╘⁸ ─ ™∏╖ ─↓╕ⅎ ⅛╠ ╩ ╡

╣ ╕≢ ╩ ╢ ╩ ╘╕⇔√⁹ ││∂╘⌐

╩⇔≡ ╩ ╘⁸ ⅛╠ √∟╩ ∫≡ ╡ ╘╕⇔

√⁹ ⌐ │ ╦╡⁸│∂╘≡ ─ ⅜ ─ ₁

╩℮╢⅔∆↓≤⌐⌂╡╕⇔√⁹ 

 ⅛╠ ╩ ∫≡ ─ ─ №√╡⅛╠ ─ ⌐ ╡

╕∆⁹ ─≤↓╤≢ ≈─ ╣⌐╦↑⁸ ⁸ ─ ⌐ ╣╢

╩ ⁸ ⅛╠ ─┼╡⌐∕∫≡ ⅜ ⁸ ⁸ ─

⌐ ╣╢ ╩ ≤⇔╕⇔√⁹ 

 

≈─ ⌐╦↑╠╣√  

 

 │ ─ ↄ ≢ ╩ ∫≡ ╣╕∆⁹↓

─ ╡ │ ─ ╩ ⌐ ≤⇔⁸ ⇔ ⌐₈∑⅝₉

♄ⱶ─╟℮⌂╙─ ╩ ∫≡ ╩ →⁸ ⌐ ⇔√─≢∆⁹

∕─ ─ ⅜ ─ ╟℮→╪ ─ ↄ⌐ ≤⇔≡

∫≡™╕∆⁹ 

 ⌐│ ⅛╠⅝√ ╙╕↨╡╕∆⁹↓─ │ ─№√╡

⅛╠ ≤™℮ ─ ⌐ ╠╣√ ≢ ≈─ ⌐ ↑╠╣⁸

─№√╡≢ ≈│ ⌐ ╣⁸ │ ⌐ ╣╕∆⁹

⌐ ╣√ │↕╠⌐ ≈⌐ ↑╠╣ ⌐№╢ ─≤

↓╤≢ ↓℮∂╛ ⌐ ╣╢ ⌐⌂╡╕∆⁹ 

 ─ ╙ ─ ╙ ─ ─╟℮⌐ ⅛╣⁸ ─

₁─∆╖∏╖╕≢≤≥⅝╕⇔√⁹ ╟╡ ─ │∆═≡

─ ╩ ∫√ ≢⇔√⁹ ⅜ │╦⅝ ⅜√ↄ↕╪ ╢ ≢∆⁹

∕╣≢╙ ₁ ─ ⌐₈∑⅝₉╩ ∫≡ ─ ╙≤╡ ╣╕⇔√⁹

╕√⁸ │ ⅛╠ ╣ ╢ ╩╦↑≡ ⌐⇔≡™╕⇔√⁹ 



95 

∞↑─ ≢│⁸ ─ ≤⇔≡│√╡╕∑╪⁹ ⅛╠╦⅝ ╢

₈╦⅝ ₉│ ─ ─ ≢│⅛⅛∑⌂™╙─≢⇔√⁹ 

 

™─∟─ ∞∫√  

 

 └≢╡─≤⅝⌐│⁸ ─ ₁≢│ ⅜≤≥⅛⌂™↓≤⅜√┘√┘

№╡╕⇔√⁹∕╪⌂≤⅝ ─ ⅜ ╕∫≡ ─╦↑ ╩ ⇔╕∆⁹

⌐ ─ ⅜ ╩ ℮─≢⌂ↄ ↔≤⌐ ℮ ─ ╩ ╘≡⁸

─ │ ╩≤∂╢╟℮⌐⇔╕⇔√⁹↓─⅝╕╡╩₈ ╦╡ ₉

≤™™╕⇔√⁹╙∫≤ ⅜ ⌂ↄ⌂╢≤ ↔≤⌐ ╢ ╩ ╘╢

₈↓ↄ ₉⌐⌂╢↓≤╙№╡╕∆⁹ 

 ∕╣≢╙⅝╕╡╩╛┬╢ ⅜№∫≡₈ №╠∕™₉⅜≤⅝≥⅝ ⅝

≡™╕∆⁹ │ ⌐≤∫≡₈™─∟─ ₉≢⇔√⁹ 

 ╛ ─ │⁸╕√ ─ ≤⇔≡╙ ╦╣╕⇔√⁹ ↄ

╪∞ ╩ ╖ ≤⇔≡ ∫√╡⁸ↄ╪≢⅝≡⅔ ╛ √ↄ⌐╙ ™

╕⇔√⁹ ≢│₈⇔∂╖₉╙≤╣√⇔⁸ⱨ♫╛ ╩≈∫≡ ═╢

↓≤╙⇔≡™╕⇔√⁹ 

 ⁸ ─≤⅝⌐│ │╟ↄ№┤╣╕⇔√⁹└⅜™╙№╡╕⇔

√⅜⁸ ⌐ ∫√ │ ™ ≢ ™≡⇔╕™⁸ ─ ╕≢ ⅜

╢↓≤│№╕╡№╡╕∑╪≢⇔√⁹ │ ⅜╦─∆↓⇔ ™≤↓╤

⌐ ∫≡™√⅛╠≢∆⁹  

 

 ≈≠ↄ  
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http://www.kensetu.metro.tokyo.jp/suibo/  

 

http://www.river.go.jp/ 

 

 

 

 

 

 

 

 

 

50



99 

 

 

 

 

   

 

1

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

 



100 

 

  

 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



101 

 

 

  

 

 

 

 

 

  

 

 

 

 

 

 

 ╗⅛⇔╗⅛⇔ 
     ≤  ᵑ 

       

 

 
─ ⅛∫√↓╤─   

 

 ⌐│ ⅜≈⅝╙─≢∆⁹↓╣│ ⅛╠╙ ⌐⌂∫

≡⅛╠╙⅛╦╡│№╡╕∑╪⁹ 

─ │⁸ ≤⇔≡ ─ ⌐ ╦╣≡™╕⇔√⁹ │

⅛╠ ╕≢ ⅜№╡╕⇔√⁹ ⅜ ╢≤⁸√∟╕∟ │

№┤╣╕∆⁹⇔⅛⇔∕╣╒≥ ⅝⌂ ≢│⌂™ ≢│⁸ ⅜ ╗≤

│ ↄ ⅝╕⇔√⁹ 

⌐│ ─ ╕≢ ⅜ ╢↓≤│№╡╕⇔√⁹ ╩ ⇔ ™≤↓╤⌐
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∫√╡⁸ ╩ ⇔≡ ™≡╟╒≥─ ─ ⌐│└⌂╪∆╢↓≤

╙№≈√∕℮≢∆⁹ 

 

⅜ ⅎ╢ 

 

 ⌐⌂╢≤⁸ ─╕╦╡─╟℮∆⅜ ⅝ↄ ╦╡╕⇔√⁹

≢│⁸ ⅜ ─ ⌐ ∆╢╟℮⌐⌂╡╕⇔√⁹ 

 ⅜ ≤⌂╡⁸ ⅜ ₁⌐ ⅎ≡ↄ╢╟℮⌐⌂╢≤⁸ ─

╡╙ ⅝ↄ ╦∫≡™⅝╕⇔√⁹ ╙ ⅛╠

⇔∏≈┼∫≡™⅝╕⇔√⁹ ─№∫√

│⁸ ─ ≢│ ⅜⁸ ≢│ ╙ ⅎ╕⇔√⁹ 

 

 ╕√⁸ ∞∫√≤↓╤⅜ ⌐⌂∫√╡⁸ ⌐⌂∫≡╟╡ ↄ

─ ⅜ ╗╟℮⌐⌂╡╕⇔√⁹ 

 ⅜┤╢≤⁸ ╛ ⅜ ⅛∫√↓╤│ ⌐ ⅜⇔╖↓╗√╘ ⌐

⌐⌂╢↓≤│∆ↄ⌂⅛∫√─≢∆⅜⁸ ╛ ⅜┼╡⁸ ⅜

ⅎ╢≤ ∫√ │ ⌐≥∫≤ ╕╢╟℮⌐⌂╡╕⇔√⁹ ╟╡

⁸∕⇔≡ ⌐⌂╢≤⁸ ╕≢╟╡∏∫≤ ⅜ ⅎ╕⇔√⁹ 

 ─ ↄ│ ─ ╕≢ ⅜ ╢ ⇔╪∆™≤™℮ ≢∆⁹ 

 

╩┤∑←  

 

─ ⅛╠ ∙™─ ≢│₈ ₉ ↓℮∟∑™╡

≤™℮ ≠ↄ╡⅜ ╪≢™╕⇔√⁹ↄ⌡ↄ⌡╕⅜∫√ ╩⁸╕∫∆←

⌐⇔√╡⁸ ™ ╩ ╢ ⅜№∟↓∟≢ ╖╕⇔√⁹ 

 ↓─≤⅝⁸ ≢│⁸ↄ⌡ↄ⌡ ⅜∫≡ ╣≡™√ ╩⌂╢═

ↄ╕∫∆←⌐⇔⁸ ∙™⌐ ╩ ╡╕⇔√⁹ ╙ ⇔ ↄ⇔≡ ⅜

ↄ ╣╢╟℮⌐⇔╕⇔√⁹≤™∫≡╙ ⌐ ≥╙√∟⅜ ∫≡

≤╡╩⇔√╡≢⅝╢ ↕≢⇔√⁹ │ ─√╘─ ≤⇔≡≢│

⌂ↄ⁸ ∫√ ╩│╛ↄ ∆ │™∆™╤ ⌐ ╦∫≡™∫

√─≢∆⁹ 

 

⇔╪∆™  

 

─ ⁸ ⅝⌂ ⅜№╡╕⇔√⁹ ⅛╠

⌐⅛↑≡ ⇔╪∆™⅜ ╙≢╢╒≥─ ≢⇔√⁹ 

 ∕─↓╤─ ─ ↕╪√∟⅜ ⁸ ╩⅛╪╡
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⇔≡™√ ⌐√™⇔₈ ─ ╩™∕™≢⇔≡╙╠™√™₉

≤ ╩⇔⁸ ─ ─ ≢╙₈│╛ↄ ╩ ∆╢↓≤₉

⅜ ╘╠╣╕⇔√⁹ 

 ─ │∆←⌐│ ╕╡╕∑╪≢⇔√⁹ 

 

 

 

 ⅜ ≤⇔≡ ╦╣≡™√≤⅝⁸ ─ ⅛╠ ─

─ ╕≢ ╩ ≈⌐ ↑╢ ⅜ ─ ⌐№╡╕⇔√⁹

≤™≈≡™╕∆⁹ ≈⌐ ↑√ │ ⌐ ╣⁸╙℮

│ ⌐ ↑≡™√─≢∆⁹ 

 ⅜⌂ↄ⌂╢≤ ≢ ╩╦↑╢└≈╟℮⅜⌂ↄ⌂╡╕∆⁹╕

√ ⅜№╢↓≤⅜ ─ ╣╩∂╚╕∆╢√╘⁸ ⅜┤╢≤ ─

⅜╦─ ⅜└≥ↄ⌂╢─≢⇔√⁹ 

 ↓─√╘ ≢│ ↄ⅛╠↓─ ╩⌂ↄ⇔╕⇔√⅜⁸ ─

⅜╦│∕─╕╕⌐⌂∫≡™╕⇔√⁹₈ ╩│╛ↄ≤╡│╠∫≡

╒⇔™₉≤ ╙√─╪≢™╕⇔√⅜⁸ ⅜╦│∕─╕╕⌐⇔≡

™╕⇔√⁹ 

 ⁸ ⅜ ∫√≤⅝⁸ ─

₁│╖─⅜↕╩≈↑≡ ─ ⌐ ╡⁸↓─ ╩≤╡│╠∫≡⇔╕

™╕⇔√⁹ ≤ ─ ⅜⅔⅔−™ ≡⁸ →╪⅛⌐⌂╤℮≤⇔

╕⇔√⅜⁸ ⅜─╡∞⇔≡↕╦⅞╩⇔∏╘╕⇔√⁹ ╙╕╙⌂

ↄ↓─ ╩╖≤╘╕⇔√⁹  

≈≠ↄ  

 

 

 

 ꜝ◔♇♩◒ꜝⱩ ─ ╩ ⅎ╢ ≈─ ≤⇔≡

─ ⌐ ─ ⅎ ⌐≈™≡₈⅔⅔√ↄ

₉≢ ⇔≡™√∞⅝╕⇔√⁹∕─ ╩╕≤╘ ╠╣╕⇔√─

≢ ⇔╕∆⁹  
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 ╗⅛⇔╗⅛⇔ 
     ─  (2)  

       

 
ủ ╩⌂ↄ∆√╘⌐  

 

─ │ ⅛╠ 1900 ↔╤ ╕≢│ ╛

⅜ ↄ⁸∕─ │ ≤⇔≡ ╡⌐ ╦╣≡™╕⇔√⁹ 

 

 ≢│⁸ ⅜ ↄ ∫√ │⇔╖↓╪≢ ─≤⅝∞↑ ⌐√

ↄ↕╪ ╣ ╖╕⇔√⁹ │ ↓╡╕⇔√⅜⁸ ⌐│ ⅜

ↄ⁸ ⅜ ⌂⅛∫√√╘ ⅝⌂ │≢╕∑╪≢⇔√⁹ 

 

 ⅛╠ ה ⌐⌂╢≤ ⌐╙ ⅜┤ⅎ⁸ ─ ה

ה ⌂≥≢│ ⅜⌂ↄ⌂╡⁸ ╛ ⅜≢⅝│∂╘╕⇔√⁹ 

 ⅜┤╢≤ ≢│ ⌂≥⌐⇔╖↓╪≢™√ ⅜ ⌂ↄ⌂╡₈≥

┬₉ ╩ ╦∫≡≥∫≤ ⌐ ╣ ╖╕∆⁹ ≢╙ ⌐

╣ ╪≢™√√ↄ↕╪─ ⅔╙⌐ ⅛╠─ ╙≥∫

≤ ╣ ╖╕∆⁹ 

 ∕─√╘ 1925 ⅛╠│∂╕╢ ⌐│ ╕≢╟╡

─ ⅜ ↄ⌂╡ ⅜∫≡™∫√─≢∆⁹ 

 

 ╩⌂ↄ∕℮≤⇔≡ ─ ₁│ ╩ ⇔≡™√ ⌐√™

⇔ ╙⅔ ™╩⇔⅔ ╩ ⇔≡ ╩ ∆ ⇔

≡╒⇔™≤ ⇔≡™╕⇔√⁹ 

β 1924 14 ₈ ₉⅜ │

⅜ ╩∞∆═⅝≤™℮ ╩∆╢⁹ 

β ∂  ≢╙ ∂↓≤╩ ⁹ 

 

ủ ≢⅔ ╩ ⇔≡  
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⌐⅔ ™⇔≡╙∆←⌐│ │╟ↄ⌂╠⌂™≤⁸ ≢│

≤ ⅜⅔ ╩ ⇔ ∫≡ ∆╢ ╙∆∆╘╕⇔√⁹ 

 │ ─ │┌╩ →⁸ │ ─ ╩ ∟ ╗≤™

℮ ≢⇔√⁹ 

─ ∞↑≢⌂ↄ ה ⌐ ╣ ╗ ╛ ∞

∫√≤↓╤⌂≥╙ ⌐ ╩∆∆╘╕⇔√⁹ ∞↑≢⌂ↄ

≤╙™∫⇔╞⌐⌂╡ │∆∆╘╠╣╕⇔√⁹ 

 │ 1932 ╕≢ ↑╠╣⁸ 4/10 ╩ ⇔≡╒╓

⇔⁸ ╡│ ⅜ ⅝ ←↓≤⌐⌂╡╕⇔√⁹ 

 ↓─ ─ ⁸ ⇔│ ╩┤∑←↓≤│≢⅝╕⇔√⅜ ⅜⌂

ↄ⌂∫√╦↑≢│№╡╕∑╪≢⇔√⁹ 

 

ủ ╩ ╢ 

─ ™ ™∞∫√ ⌐╟╢ ⅜ 1931 12 ─

≢ ↕╣╕⇔√⁹ 

 ─⅔ ≢ 190 ╩ ─ ≤⇔≡ ⅛ ⅛

↑≡ ∆╢≤™℮╙─≢⇔√⁹  

 │ ⅛╠ ╕≢⅔╟∕ km⁸ │┌ 12.12m

⅛╠⇔∞™⌐└╤ↄ⇔ ≢│ 27.27m⌐⇔⁸ ╟╡

⌐ ⌐ ─ ┼ ╣╢ ⇔™ ╩ ╢≤™℮╙─≢⇔√⁹ 

 

™╕╕≢─ ⅜╡ↄ⌡∫√ │∕─╕╕ ⇔⁸ │ ⌐ ╕

≢ ∆≤™℮─≢∆⁹ ⌐│ ─ ⌐№∫√ ≤℮═ⅎ

╖⅔ ≤™℮ ⌂≥⅜ ∫≡™√ ╩™⅛⇔≡ ℮↓≤⌐⇔╕

⇔√⁹ 

 

 ←∫≤ ↄ⌂∫√ │┌─ ─ │⁸ │┌╩ →╢∞↑≢

⌂ↄ⁸ ⌐│ ◖fi◒ꜞכ♩╩ ™⁸ ⇔™ ╙ ╢ ≢⇔

√⁹ 

 ─ ≢│ ≢ ∫≡™√ ─ ╛ ⇔≡™╕⇔√⅜⁸

⅜≢⅝╢≤ ⅝ ╛ ╩ →╢ ⅜⌂ↄ⌂∫≡⇔╕⇔╕

∆⁹ √∟│⁸№╠√╘≡ ⌐√™⇔ ─₈≡╪╕ ₉

─ ⅝№→≤ → ╩ ∫≡╒⇔™≤ ⅔ ™ ╩ ⇔╕⇔

√⁹ 

 ↓─ ⁸ ≤ ─ ⅛ ⌐ ⅜≢⅝╕⇔

√⁹ 

 ™╕↓─ ─№≤│⁸ ⌐ ≠ↄ↓≤─≢⅝╢ ≤
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⌐⌂∫≡™╕∆⁹ 

 

 │ 1935 10 ⌐ ⇔⁸ ⅝ ⅝ ⅛╠

╕≢╕≢⁸ 2.5km⅜ ≤⇔≡ ╕╡╕⇔√⁹ │

166.7 ⁸ ⌐│ ↕ↄ ╙ ╦╣╕⇔√⁹ 

  1936 11 ⅛╠ │ ╕╡ ⇔√─│ 1941 16

≢⇔√⁹ 

 ─ ⅜ ╦╢╕≢ ╙⅛⅛╡⁸ ─ ╙∆∫⅛

╡⅛╦╡╕⇔√⁹ 

 

 ∟╞℮≥↓─↓╤│⁸ ⅜ ≤ ╩⇔≡™√ ≢⁸

⇔√ 1941 ⌐│ ╙ ↕╣⁸⅔ ─⅛⅛╢ │⇔

⌐ↄ™ ⌐⌂∫≡™╕⇔√⁹ ⅜╙℮ ⇔⅔ↄ╣√╠ ─√╘

⌐ ⅜√╡⌂ↄ⌂∫√↓≤≢⇔╞℮⁹ 

 

 ↓╣≢ │⌂ↄ⌂╢≤ ∫≡™√ ₁│└≤ ⇔╕⇔√⅜⁸

1944 19 10 ─ ≢ ה ≢ ─ ⅜

╢≤™℮↓≤╙№╡⁸ │⌂ↄ⌂∫√╦↑≢│№╡╕∑╪≢⇔√⁹  

≈≠ↄ  

 

 

 

─ ⌐│ ─ ⅛╠ ⅜№╡╕⇔√⁹ ╡

╗╟℮⌐ ╘╕⇔√⅜⁸ ה ─ ╙№╡⁸ ≡│ →╠

╣╕∑╪≢⇔√⁹↔ ↄ∞↕™⁹  ↕╠⌐ ╩⅛↑ ⇔√╙

─⌐⇔√™≤ ™╕∆⁹  
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