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Ƽ ӓƽǵ Ḹף ǵ ѠǲǉǦǪǭ 

 
 Ƕ ῇᶮǮǉȑƲ ȉ ὰǮǉȒǚǯǒȐƲʫ ǲ ȀǭᶿΏ ǲ
ẉǖǵ ș ǞǭǑȑƲ֦ǖǒȐǤǵ ǵּאלרș˫֞ǞǭǔǦƳ ᷂ǲ
ǔƲ șḵ ǞƲ ǲ ǒǪǭ ȓșǯȒǯǋǍ ҲǶƲ ǦǨǵ
ǵʴǮƲ►ǦȑѼǵᵣȆǮǉȒǓǦȈǲƲǤǵ ӓ Ǳ͔ΙǓǉȅȑ ǜȓ
ǭǚǱǒǪǦǞƲǚȓȅǮ͔Ιș ǋǧǠ֝ȑ ȆȉǉȅȑǱǜȓǭǋǱǒǪ
ǦǵǮǶǱǋǒǯ ǟǭǋȒƳ Ʋ Ǔ ǫ ӓ ͔Ιǲ ǢǡǲƲ
ǲ ǒȑƲⱲ ǵ ȓș ȋǞƲ ǞȚǮǔǦƳ 

 
ǞǒǞƲʫ ǲ șׄǘȒǯƲǤǍǞǦ ̝ ǲǫǋǭⅎǖǤǵ ӓ
͔ΙǓ ͔ǜȓƲɤɋȷȱ ◐ ӓ ǲ ǜȓǭǋȒƳ͈ǏǷƲʴᶮǵ
₴ș ǍƼ ƽƲɜɪɶȵȠǵƼ ӓƽƲȷȢȷƼȠɩɕȷǵẃǵ ȵ
ɶȸɱƽƲɓȡɱɧɱɇǵƼȳȤɈ ӓƽǱǰǓǉȑƲ Ǯȉ ₴ǲ
Ƽᴇ ˲ǵ̟ Ǳ ӓƽǓ ǜȓǭǋȒƳɤɋȷȱ ◐ ӓ
ǶƲ ̝ ȋ ֗Ǻʠ ǲ ǠȒ ֗Ǻ ǱǰƲʫ̈ș Ǐǭ֞ǘ
ǓȓǭǋǖȉǵǯǜȓǭǋȒƳ 

 
ǵ ǲǫǋǭǶƲǚȓȅǮ ֲƲ᷂ Ʋ ϽἶƲὌ ɵ Ʋӣ Ʋ

ӓἶƲ᷂ἶǱǰ₦ⅎǋѝ ǒȐǵȠɕɫɶȿǲȏȑƲ ẉǖǵ ǓǱǜȓǭ
ǋȒƳǤǞǭƲƼ ӓǵɤɋȷȱ ◐ ӓ ǲׄǘǦ ̝ ʺ
σ Ӳ̝ ƽǮǶƲ ǵ ȋ əɄɩșǶǟȈǯǠȒ
͜ șỖᴣǲ ǏƲ ͜ǠȒ ӓ⅍Ʋ ṑ Ʋ Ͻ⅍ƲԌ ҥϐ ǲȉȨɔȴ
ɶɎɶǲЊǪǭǋǦǧǔƲƼ ӓƽǵ ӓ ͔Ιǲǫǋǭ₦ⅎǋ ș
Ǟ ș ǴǭǔǦƳ  
̉ᴇ ₴ǲǶʴ ǯȑȅǯȈǵʴǮƲ ǵⱳ șר ǏǜǢǭǋǦǧ
ǋǦǯǚȔƲƼƾ ӓƿɤɋȷȱ ◐ ӓ șꜘ ǠȒ ˗ǵ̝ƽǲ
ǑǋǭƲ ǵƼ ӓƽǓ ֻ ɵ̱ ǲ ǜȓƲḸף ǯǞǭȅǯ
ȈȐȓǦǚǯǶẎẀǍȓǞǖדǪǭǋȒƳȅǦƲƼ ӓɤɋȷȱ ◐ ӓ

ǲׄǘǦ Ỗᴣ̝ƽǵ ǲǶǉȐǦȈǭ ș ǞʣǙǦǋƳ 
 
₡ǵ ǵʴǮᵣȅȓǭǔǦ ̝ ǲǫǋǭƲǤǵ ӓ Ǳ͔Ιș
ǞǭǋǖǚǯǶ ₡ǲȿɡɪɱȶɱȮǱ֝ȑ ȆǮǉǪǦǓƲƼ ӓƽ
Ǔ ǵ ӓǯǞǭƲʫ ǲ ȒȀǔ ӓǮǉȒǚǯș ǮǔȒȉǵǯ ͬ
ǞǭǋȒƳ 
 
 

ӓǵɤɋȷȱ ◐ ӓ ǲׄǘǦ ̝ 

↔    

  



 

Ƽ ӓƽǵ ḸףǲǉǦȑ 

 
ǒȐ ǲ̮ȇ ˲ǶƲ ̸ǵɨȸɞǲֻȖǢǦ ș ǪǭǔǦƳǤ

ǞǭƲ Ǐȋ ǵ֛ ǱǰǵẎǔǱ˿˗ǵ♥ǲǶⱳǡƼ ƽǲЊ ǞǦƳ
ǲ ǒȒǚǯǮ ǔ ǪǦ ǨǲǱȑƲⱲȉ̱ȉ ȋǜȓǦƳ ȉ ὤ

ї ǮƲ℗ǋ Ƕ ǲǱȒǯȏǖ ǲ ȓǭ ǒȓǦȉǵǮǉȒƳἧǰ
ȉǵ ǒȐ ǲ ȚǧǢǋǒƲ˹ǮȉẎǵ ẺǔǮǉȒƳ 
Ƽ ӓǵɤɋȷȱ ◐ ӓ ǲׄǘǦ ̝ƽǒȐǵ ș֞
ǘƲƼƾ ӓƿɤɋȷȱ ◐ ӓ șꜘ ǠȒ ˗ǵ̝ƽǲȏȒ
Ǔ ȖȓȒǚǯǯǱȑƲ ǓƼ ӓɤɋȷȱ ◐ ӓ ǲׄǘǦ
Ỗᴣ̝ƽǵỖᴣ șǜǢǭǋǦǧǖǚǯǲǱǪǦƳ ǲȅǫȖȒֺѝ ǵ
ᾐ ǵ ǵ ƵǲǑ ȅȑǋǦǧǔƲ₦ⅎǋ ᷂ǒȐǛ șǋǦǧǔ
ș ȈǜǢǭǋǦǧǋǦƳ 
ȅǦƲỖᴣ̝ǮǶ̉ᴇ ₴ ӭῬ᷂ Ǯ ǜȓǦ ′ ᴇΈ ǲȉ
᷂ șǜǢǭǋǦǧǋǦƳⱥ ǲׄǘǦǋǿȚǱǛ ҥǜȓǭǋȒʴƲꜝǖ
ǲꜘǟǭǋǦǧǋǦǚǯǲǉȐǦȈǭ ș ǞʣǙǦǋƳᴇΈ ǮǶ

˘Ӧ ǵ ǓǉȒǓƲᵣ șП ǮǔǭǋȒǵǶȅǧ (β )ǲ
ȅǪǭǋȒƳ᷂Ϸǵ ᵣ ǱǰșʴⱲǲ ǨʣǙȐȓǦƼᴇΈ ҍ
ⱥ ȅǨǬǖȑ Ӳ ̝ƽǮǶƼ ӓș ǲǫǱǗƽǚǯșḨ
ǵʝǫǲ ǙƲⱥ ǲׄǘǭ֝ȑ ȚǮǑȐȓȒƳ ӓǵɤɋȷȱ ◐
ӓ ǲᾍǠȒ▌ǋ ♅Ǔ ǟȐȓǦǯǚȔǮǉȒƳ 
ǤǞǭǚǵ↓Ʋ ӓǲ ǠȒ Ḹף ǓȅǯȅǪǦƳ Ǔ ɵ ǯ
ȉǲẎẀẉǖƲẎ ǱНἧǲǱǪǦǚǯșǛὦ ǋǦǧǔǦǋƳ 
ƼTradition ̟  Transition Ẁ ƽƳ ֲǵʴǲǶ̟ǏȐȓȒȉǵ
ǯẀȖȒȉǵǓǉȑƲǤǵ ǫǮǉȒƼ̟ ƽǯƼẀ ƽǓВἭǞƲ ֲǓѵ
ȅȓǭǋȒƳ ӓǲǫǋǭȉƲ ̈ǯǯȉǲẀȖǪǭǋǖȉǵǓǉȒʝ
ǮƲƼẀȖȐǱǋȉǵƽǓ ƵǱ ˗ȋ ǵʴǲƲ ◐ ◐ ƵǱ◐Ǯ Ǫ
ǭǋȒƳ ǵ ǒȑ ȋ ǵ ǵ Ƕ ̈ǯǯȉǲẀ ǞǭǔǦǓƲ
ǲ ǒȑⱲ ș ȋǠǯǋǍ ̝ Ǳ Ƕǋǫǵ ̈ǮȉẀȖȐǱǋƳ 
ǵ ǋ ֲǵʴǮƲ ˲ǲ ̂ǖǚǵ ̝ ș ǵʫ̈ǲ Ǡ

ȒǦȈǲƲ Ḹף ǓƼ ӓƽɤɋȷȱ ◐ ӓ ǵʝҞǲǱ
ȓǷ⃰ǋǮǉȒƳ 
ǱǑƲ ǶƲЋᶮǵ ᶧ̱Ʋ ɵəɄɩƲἶ Ʋ ӓ⅍șǶ
ǟȈǯǠȒ ͜ ǵ ǒȐǵǛӲҘǲȏȑὕ ǠȒǚǯǓǮǔǦƳǤǞ
ǭƲ Ḹף ǵ̸ ǲǉǦȑƲǛᾬҘǋǦǧǋǦ Ỗᴣǵ ǲǶԌǖ
Ᵽ ǞʣǙǦǋƳ 
 
 

ӓɤɋȷȱ ◐ ӓ ǲׄǘǦ Ỗᴣ̝ 

Ỗᴣ   ᾟ  
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─ ≤  

│⁸ ─ ╩⁸ꜚ Ⱡ☻◖─ ≤⇔≡ ⇔≡™ↄ√╘⁸

≤⌂╢ ─ ╩ ℮≤≤╙⌐⁸ꜚⱠ☻◖ ⌐ ↑ ─ ∆╢↓≤╩

⌐⁸₈a ₑꜚ Ⱡ☻◖ ╩ ∆╢ ─ ⁸₈ ─ ₉≤ ┬ ₉

⌐╟╡ ┘ ⌐ ↕╣√╙─≢№╢⁹⌂⅔⁸ │ ⌐

─ ⌐⅔™≡⁸ ─ ╩ ∆╢ ⁸ ⁸ ⁸

╛ ╩ ∆╢ⱱ♥ꜟה ה ╩ ⌐ ∫√ ⁸

₈ ₉≤ ┬ ╩ⱬכ☻⌐ ⇔≡™╢⁹ 

─ │ ─ ╡≢№╢⁹ 

 

 ─ ─ ≤  

↓─ ≢│⁸ ─ ─ ─ ≤∕↓⌐⅔™≡ ≤⌂∫≡™╢↓≤╩

⌐╟∫≡ ∆╢≤≤╙⌐⁸ ─ ─ ╩ ⇔⁸ ─ ⌐≈™≡─

⌂ ╩ ╡╕≤╘√⁹ 

 

 ─ ─  

↓─ ≢│⁸ ─ ╩ ╕ⅎ⁸ ─ ─№╡ ⌐≈™≡ ─ ≈─ ╩

™⁸ ─ ┘ ─ ⌐ ∆╢ ⌐≈™≡─ ╩ ⇔√⁹ 

 

 ─  

ᵑ ⅛╠ ≤⇔≡ ─ ╩ ⇔≡™√↓≤⁸o ⌂ ⅜⁸ ⌂ↄ

≤╙ ≢⁸ ↕╣ ↑≡™╢↓≤⁸ɔ ⌂ ⁸ ה ⁸ ╛ ⁸

⌐ ↕╣≡⅝√ ─™∏╣⅛⅜№╢↓≤─ ≈─ ╩ √⇔≡™╢

─ 15◌ ⌐≈™≡ ≤ ╩ ⇔√⁹ 

 

 ►▼Ⱪ  

╩ ≤⇔≡ ₁ ⅎ≡™╢ ─ ⌐ ╦╢ ≤ ╩ ∆╢

√╘⁸ 16 80 ─ 5,000 ╩ ⌐▪fi◔כ♩╩ ⇔√⁹

⌐№√∫≡│⁸ ╩ 10─Ⱪ꜡♇◒⌐ ↑⁸Ⱪ꜡♇◒↔≤⌐ ה ╩⁸

2020 ─ ─ ⌐ ╦∑≡ ╩ ⇔⁸ ╛ ה ⌐╟╢

╡⅜ ↓╠⌂™╟℮ ⇔≡™╢⁹ 

 

 ─ ≤∕─ ™  

↓─ ≢│⁸ ┘ ≢ ⇔√ ─ ┘ ⌐ ╦╢ ╩╙≤⌐⁸

─ ⅜≥─╟℮⌂ ⅛╠⌂╡⁸≥─╟℮⌂ ╩ ⇔≡™╢⅛⌐≈™≡─

╡╕≤╘╩ ∫√⁹ 
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 ─ ─ ≤  

 ─  

 ─ ─ ≤  

─ ≤  

⌐⅔↑╢ │⁸ 23 1948 ⌐ ↕╣√ ≢⁸₈ ⅛╠╝℮ ∆╢ ⁸

┘ ∕─ ─●☻ ╩ ≤∆╢ ●☻╩ ↄ⁹ ≢⁸ ⌐ →╢

│ ╩ ∆╢╙─╩™℮₉ ≤ ↕╣√╙─╩ ∆⁹ ─ ─

│ ⌐ ∆ ╡≢№╢⁹ ⌐╟╡⁸ ─ ╛ ⁸ ⌐≈™≡ ⅜№╡⁸

↕╠⌐ ╩ ─ │ ⌐ ∆╢ ⌐│⁸ 18 ⌐ ≠⅝⁸ ⁸ ⁸

│ ─ ⌂≥╩ ⌐ ∆╢ ⅜ ╘╠╣≡™╢⁹ 

1- 1- 1.  1 

1. ⅛╠ ↕╣╢≤⅝─  25  

2. ⌐ →╢╙──℮∟⁸™∏╣⅛ ≈  

  1kg  

●☻ ─╙─╩ ↄ⁹  1,000mg  

CO2  250mg  

ꜞ♅►ⱶ▬○fi Li +  1mg  

☻♩꜡fi♅►ⱶ▬○fi Sr2+  10mg  

Ᵽꜞ►ⱶ▬○fi Ba2+  5mg  

ⱨ▼꜡ │ⱨ▼ꜞ▬○fi Fe2+,Fe3+ ▬○fi  10mg  

ⱴfi●fi▬○fi Mn2+ ⱴfi●fi и ▬○fi  10mg  

▬○fi H+  1mg  

▬○fi Br- ▬○fi  5mg  

▬○fi I - ꜜ► ▬○fi  1mg  

┤∫ ▬○fi F- ⱨ♇ ▬○fi  2mg  

ⱥ♪꜡└ ▬○fi HASO4
2- ⱥ ▬○fi  1.3mg  

ⱷ♃ └ HASO2  1mg  

(S) [HS -+S2O3
2-+H2S⌐ ∆╢╙─]  1mg  

ⱷ♃╒℮ HBO2  5mg  

ⱷ♃↑™ H2SiO3  50mg  

 
1 ─ ⌐≈™≡│⁸ ⱱכⱶⱭ₈☺כ ─ ₉ URL: https://www.env.go.jp/nature/onsen/point/  

30 ╩ ⇔⁸╦⅛╡╛∆™ ≤⇔√⁹∕─√╘ ≤│ ─ ─ ™⅜№

╢⁹ 
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∕℮∞ NaHCO3 ♫♩ꜞ►ⱶ  340mg  

ꜝ♪fi Rn  20 ─ כꜞꜙ◐1  

ꜝ☺►ⱶ Ra≤⇔≡  1 ─ 1mg  

 

─ ─ ⌐≈™≡│⁸ ⅜₈ ₉╩ ╘≡⅔╡⁸↓─ ≢│⁸

─ ─℮∟⁸ ╟╡ ∆╢ ┘∕─ ─●☻╩ ↄ╙─⌐≈™≡│⁸

≤⇔≡ ↕╣≡™╢⁹↓─ ⅜⁸ ≢™℮≤↓╤─ ⌐№√╢╙─≤⌂╢⁹╕√⁸

₈ ₉≢│⁸ ─℮∟ ⌐ ─ ⌐ ⇔ ╢╙─╩₈ ₉≤⇔≡™╢⁹

ⱱכⱶⱭ⁸┌╣╟⌐☺כ ─ │ ─ ╡≢№╢2⁹ 

 

1- 1- 2.  ─  

1. ⅛╠ ↕╣╢≤⅝─  25  

2. ⌐ →╢╙──℮∟⁸™∏╣⅛ ≈  

  1kg  

●☻ ─╙─╩ ↄ⁹  1,000mg  

CO2  1,000mg  

▬○fi Fe2+ + Fe3+  20mg  

▬○fi H+  1mg  

╟℮ ▬○fi I -  10mg  

(S) [HS -+S2O3
2-+H2S⌐ ∆╢╙─]  2mg  

ꜝ♪fi Rn  
30 ─ כꜞꜙ◐1 = 

111Bq (8.25 ⱴ♇Ⱬ  

 

⌐≈™≡│⁸ 18 ⌐ ≠ↄ ⌐╟╡⁸ ⌐ ∂≡ ∆╢

╩ ⇔⁸≥─╟℮⌂ ⌐ ⅜№╢⅛╩ ∆↓≤⅜ ╘╠╣≡™╢⁹ 

₈ 18 ─ ⌐ ≠ↄ ┘ │ ─ ─ ─ ₉

26 2014 3⌐╟╣┌⁸ ⌐≈™≡│ ─ ─ ⅜ ≤⌂╢⁹ 

 

ᵑ ─ │⁸ ─ ⌂≥─ ⁸ ∕─ ─ ⁸

─ ┘ ⁸ ─ ꜞ☼ⱶ─ ∕─ ⌐╟∫≡ ↓╢ ⌐╟╢

⌂≥╩ ╗ ≢№╢↓≤⁹ 

ᵒ │⁸ ─ ╩ ↕∑╢╟╡╙⁸ ╩ ℮ ─ ≈ ⁸ ╩ ⇔⁸

─ ⁸ ╩ ╢↓≤≢ ╩ ╢↓≤╩ ≤∆╢↓≤⁹ 

 
2 ⱱכⱶⱭ₈☺כ ─ ₉ URL: https://www.env.go.jp/nature/onsen/point/  

30  
3 26 ↑  ⌐ ≠ↄ ⌐ ∆╢

⌐╟╢⁹ 
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ᵓ │ ≢╙ ⌂ꜞⱨ꜠♇◦ꜙ⌂≥ ─ ⅜ ╠╣╢⅜⁸ ⌂

╩ ╢√╘⌐│ ─ ╩ ≤∆╢↓≤⁹ 

ᵔ ≢╙⁸∕─ │ ╩ ℮ ─ ⌐╟∫≡│ ∆╢ ⅜№╢─≢⁸

│ ╩ ∆╢ ⌐╟╢ ⁸ ≤ ⁸ ⁸ ⌂≥╩ ╗ ⁸

─╙≤⌐ ℮↓≤⅜ ╕⇔™↓≤⁹ 

ᵕ ╟╡⁸ ⌐≈™≡│⁸∕─ │ ⌐╟╢ ⌂≥╩ ╗ ⌐

╟╢╙─≢⁸ ─ ─╖⌐╟∫≡ ─ ╩ ∆╢↓≤│ ≢№╢↓≤

⅛╠⁸∕─ ─ ⌐≈™≡│ ⅝ ⅝ ─ ⌐ ⌡╢↓≤≤⇔≡™╢↓≤⁹ 

 

⌐ ↕╣≡™╢╟℮⌐⁸ ⅜ ≈ │⁸ ─ ╩ ╗ ⌐╟╢╙─

≢№╡⁸ ─ ─ ┼─ ╩ ℮↓≤│≢⅝⌂™↓≤⌐ ∆╢ ⅜№╢⁹╕√⁸

⌐ ╕╣⌂™ ⌂ ⌐ ⅎ╠╣≡⅝√ ─ ⌂≥ ╩ ∆╢

⌐│⁸₈ ╩ ∆╢ ─ ╩ ≤∆╢↓≤⅜ ╕⇔™₉≤ ↕╣≡™╢⁹ 

⇔√ ─ ─ │⁸ ⌐ ∆ ╡≢№╢⁹ 

 

1- 1- 3.  ─ ─  

ᵑ ─  

⇔ↄ│ ─ ⌂ ╖ │↓╦┌╡ ꜞ►ⱴ♅⁸  

⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥─ ⁸ 
⌐⅔↑╢ ─↓╦┌╡⁸ 

ⅎ ⁸ ⁸ 

─ ⅜╙√╣╢⁸ ⌐●☻⅜√╕╢⌂≥ ⁸ 
⁸ 

⁸ 

™ ꜟכ꜡♥☻꜠◖ ⁸ 
™ │ ⁸ 
─ ╖⁸ 

⁸☻♩꜠☻⌐╟╢ ⁸℮≈ ⌂≥ ⁸ 
⁸ 
⁸  

ᵒ  

    

 ⁸ ⁸℮≈

 
-  

 ⅝╡⅝∏⁸ ⁸ ⅎ ⁸
℮≈ ⁸  

⁸  

 ⅝╡⅝∏⁸ ⁸ ⅎ ⁸
 

⁸ ⁸
⁸

 

 ⌐ ∂ ⁸ כ꜡♥☻꜠◖
ꜟ ⁸  

 ⅝╡⅝∏⁸ ⁸ ⅎ ⁸
 

 

 -   

 ▪♩Ⱨכ ⁸ ⁸

⁸  -  

╟℮  
-  

⁸ ◖꜠☻♥
ꜟכ꜡  

 ▪♩Ⱨכ ⁸ ⁸ ⁸ ◖꜠☻♥
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⁸ ⌐

≈™≡│⁸ ╩ ⅎ╢  

ꜟכ꜡  

 ⁸ ꜞ►ⱴ♅⁸
⌂≥ 

-  

─℮∟ ≈ ⌐ ∆╢
 

∆╢∆═≡─  ∆╢ ≡─  

 

╕√⁸ ╩ ─ │ ⌐ ∆╢ ⌐│⁸ ⌐ ╠∏⁸ ─

│ ≢╙ ╩ ∏╢ ⅜№╢ ה ⌐≈™≡─ ╙ ≤⌂╢⁹

⌐≈™≡─ │ ⌐ ∆ ╡≢№╢⁹ 

 

1- 1- 4.  ─ ─  

ᵑ ─  

─ ⌐ ─№╢≤⅝ ⁸ 
─ ⁸ ⇔√ │ ─ ⌂≥ ─ ⇔™ ⁸ 

⇔ ↄ≤ ⇔ↄ⌂╢╟℮⌂ ™ │ ─ ⁸╗ↄ╖─№╢╟℮⌂ ™ ─ ⁸ 
⁸ ⌐ ⅎ╢ ⅜№╢≤⅝⁸ 

─ ─  

ᵓ  

    

 │ ─ ⌂ ⁸ 

─  
-  

 ⌐ ∂ -  

ᵔ  

    

♫♩ꜞ►ⱶ▬○fi╩ ╗ ╩
 1,200    ×1,000mL╩

ⅎ≡ ∆╢  

-  
─ ⌂ ⁸

⁸ ⁸ ⁸

⌂≥  

◌ꜞ►ⱶ▬○fi╩ ╗ ╩
 900    ×1,000mL╩

ⅎ≡ ∆╢  

-  
◌ꜞ►ⱶ ─ ⌂
⁸  

ⱴ◓Ⱡ◦►ⱶ▬○fi╩ ╗ ╩

 300    ×1,000mL
╩ ⅎ≡ ∆╢  

-  

⁸  

╟℮ ▬○fi╩ ╗ ╩

 0.1    ×1,000mL╩
ⅎ≡ ∆╢  

-   

─℮∟ ≈ ⌐ ∆╢
 

-  ∆╢ ≡─  

 

⌐ ⅎ⁸ ⌐│⁸ ∆═⅝ ─ ┘ ⁸ ∆═⅝ ─ ┘

⌐≈™≡╙ ↕╣≡⅔╡⁸ ╩ ⇔√ ╛ ⌐≈™≡│⁸↓─ ⌐ ≠

™√ ⅜⌂↕╣≡™╢⁹ 
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╩╙√╠⇔≡™╢ ─  

│⁸ ⅛─ ⅜ ╛ ⅛╠ ⌐╟∫≡ ╦∫≡ↄ╢ ⌂≥─

⌐ ╘╠╣⁸∕─ ─ ─ ╟╡╙ ≢ ⌐ ≡⅝√╙─≢№╢⁹

⌐ ⇔⁸ ⅜ 111≤ ─ ╩ ╘╢ ─ ≢№╢ ≢│⁸

≤⇔≡│ ⅜ ≢⁸ ↄ─ ⅜ ≤ ⌂∫≡ ⇔≡™╢⁹ ≤⇔≡│

─╙─⅜ ↄ⁸∕↓⌐ ╛ ╩ ∆╢ ─●☻⌐ ╕╣╢ ⅜

⇔≡™╢⁹ ╩ ≤⇔√ ≢│⁸ ●☻⌂≥⅛╠ ↄ─ ⅜ ↑ ╪≢™╢⁹

⁸ ─ ⁸ ⌐ ∂ ╘╠╣√ ⅜ ⅛⁸ ⅛⌐╟∫≡ ⌂╡⁸ ≢

│ ⌂≥⅜⁸ ≢│ ⌐ ⅎ≡™√ ⌂≥─ ⅜ ∫≡™╢↓≤⅜ ™⁹ 

⌂ ╩ ╖ ∆⌐│⁸ ⌂≥─ ⅜ ⌐№╢≤≤╙⌐⁸ ⅜ ↄ⁸ ≈⁸

∫√ ⅜⁸ ⌂≥─ ↑ ⌐ ∫≡⁸ ↄ╕≢ ⇔≡™╢ ⅜№╢4⁹↓℮

⇔√ ⅜ ∫√ ╩ ≈ ⅜ ↄ⁸ ≈⁸ ≢ ↄ ∆╢↓≤⅜⁸

⅜ ≤⌂∫≡™╢ ⅝⌂ ≤⌂∫≡™╢⁹ ⁸ 2023 ─ ╩╖

╢≤⁸ ⌐ ⅜№╡⁸╕√ 1,741 1,445 ⌐ ⅜№╢

─ 83.0 ⌂≥⁸ ≥↓≢╙ ⅜ ™≡™╢ ≤⌂∫≡™╢5⁹↓℮⇔√

─ ↕⅜⁸ ⌐⅔™≡⁸ ⅜ ⌐ ⇔≡⅝√ ⌐№╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ─ ⌐≈™≡│ ⌂ ⅜ ⇔≠╠™⅜⁸1970 ─ ≢ 4,500

◌ ≤™℮ ⅜№╢6⁹∟⌂╖⌐ 4,500◌ ─ꜞ☻♩ ─ ─ │⁸1,479◌ ≢⁸

⌐ ─ 32.9 ╩ ╘╢ ∟⌂╖⌐ │≢♃כ♦ ─ ─ │ 1,748 ◌

⁹ 

 

─ ─  

⌐ ═√╟℮⌐⁸ ─ ╩ ∆╢ ≢│⁸ ┘ ─ ╙ ⌐ ═≡

╘≡ ↄ7⁸ 2023 ≢⁸ │ 27,920 ╩ ╗ ⁸ ─

│ 2,857◌ ⁸ │ 13, 179⁸ ─ │ 7,746⁸ ─№╢

│ 1,446⌐ ╢8⁹↓℮⇔√ ⅛⌂ ─ ╖⅜ ─ ╩ ⅎ≡™╢⁹ 

∞↑≢⌂ↄ⁸ ⌐⁸ │⁸ ─ ╩ ⇔√₈ ⇔ ₉╩ ╗ ╛

⌐╟╢ ╩ ⅝⌂ ≤⇔≡ ↕╣≡⅝√⁹ ⌐⅔™≡╙⁸ ⌐╟╢ │₈ ₉

 
4 ↓─ ─ │ ₈ ₉  ♥◐☻♩ P - P ─ ⌐

≠ↄ⁹ 
5 ⱱכⱶⱭ₈☺כ ₉ URL: https://www.env.go.jp/nature/onsen/pdf/ 5- 6_p_1.pdf  

 
6 ₈ ─ ₉  79 2 P58- P79 45  
7ₐ 80 - ─ ≤≤╙⌐ 80 -ₑ ה ⁹ 23 ⁹ P118-

P120⌐⁸▬♃ꜞ▪ 2,000⁸ 200⁸♪▬♠ ה ▪♬ⱴכꜟ184⁸ 89⁸Ɫfi●

כꜞ 1,500⁸꜡◦▪ 4,000⁸ꜞ♩▪♬▪ Ᵽכꜙ◐⁸ 10 ─ ⅜ ↕╣≡™╢⁹ 
8 ⱱכⱶⱭ₈☺כ ₉ URL: https://www.env.go.jp/nature/onsen/pdf/ 5- 6_p_1.pdf  
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≤⇔≡ ↄ ⇔╕╣≡⅝≡⅔╡⁸ ≢╙⁸ ─ ≢│⁸ ⇔√ ─

╩ ╕ⅎ≈≈ ₁⌂ ╩ ∫≡™╢ ⅜ ™⁹ ∆╢╟℮⌐⁸ ⅛╠ ─ ⌐≈

™≡│⁸ ₁⌂ ╛ ⌂≥⌐
⅛ √ ↄ

⇔√ ╩ ╖ ⇔≡⅝≡⅔╡⁸╕√

⁸ ╘│ ─⁸ │ ─ ╩ ↑⌂⅜╠⁸ ⌐∕─ ─

⅜⌂↕╣≡⅝√⁹ ⅎ≡⁸ ה ⁸ ╕≢⁸ │⁸ ─

─ ≤⇔≡╙ ↕╣≡⅝≡™╢⁹ 

⌂⅔⁸ ─ ╩ ╕ⅎ⁸ ─ ─ ≢│⁸ ⌐≈™≡⁸ ⌐╟

╢ ה ה ─ ה ◒fiⱤ♃ה ⁸ ה ה

⌐╟╢ⱴ♇◘כ☺ ⁸ ─ ה ♫♩ꜞ►ⱶ╛ ♫♩

ꜞ►ⱶ⌐╟╢ ה ⁸ ╛ ⌐╟╢ ⁸ ⱴfi●fiה

♪כꜜ ⌐╟╢ ⁸▪ꜟ◌ꜞ ─ ╩ ╠⅛⌐∆╢ ⁸ ─

╛ ─ ┼─ ⁸ ⌐╟╢ ┼─ ⁸ ┘⁸

─∆←╣√ ⅜╙√╠∆ ⅜ ╘╠╣╢≤⇔≡™╢9⁹ 

↓─ ─ ─№╡ ≤⇔≡│⁸ ≤⇔≡─ ─ ⅜№╡⁸ ⇔ ≤⇔≡─ ⌐

ⅎ⁸ ╛ ╩⇔√╡⁸ ╩↕╠⇔√╡⁸ ≢│ ╩ ℮ ╙№╢⁹№╢™│

∕─ ─ ╩ ⇔≡ ╛ ה ─ ≤⇔≡ ∆╢⌂≥⁸ ≤⇔

≡╙ │ ↕╣≡⅝√⁹ ⁸ ⁸ ⌂≥ ─ ≈ ₁⌂ ╩№╕∆≤↓╤⌂ↄ

─ ₁│ ⇔≡⅝√─≢№╢⁹ 

₈ ─ ₉⅜ ⇔√₈ ₉╩╖╢≤⁸ ─ 823 ─℮∟⁸₈

₉╩ 6.1 ⁸ ⌐ ⅛╢─≢│⌂ↄ⁸ ⌐ ╩ ⇔√₈ ₉╩ ─ 0.9 ⁸₈

₉╩ 2.1 ⁸₈ ₉╩ 0.9 ─ ⅜ ⇔≡™╢⁹ ─ ╡ ∞↑≢⌂ↄ⁸

↓℮⇔√ ⌂ ⅜ ≢ ↑╠╣≡™╢↓≤╙⁸ ─ ─ ∑⌂™

≢№╢⁹╕√⁸ ─ 200◌ ─℮∟ 26.5 ⌐₈ ╛ ⁸ ─ ╩

⇔√ ╛ ₉⅜⁸18.5 ⌐₈ ⌐ ╦╢ ⌂ ╛ ₉⅜№╢⁹

╩ ⌐⇔≈≈╙⁸∕╣∞↑⌐ ╠⌂™ ⌂ ⅜ ╦╣≡™╢⁹ 

 

  

 
9 ⌐≈™≡│ ₈ ₉  ♥◐☻♩ P24- P27─

⌐ ≠ↄ⁹ 
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 ─ ─  

↓↓≢│⁸ ⌐ ─ ─ ╩ ∆╢ ≤⇔≡⁸ ─ ⌐⅔↑╢

─ ╩ ∆╢⁹ 

 

⌐ ⅛╢ ─  

⌐ ═√╟℮⌐⁸ ≢│⁸ ─ │₈ ₉≤⇔≡ ⌐ ↕╣≡⅝√⁹

↓℮⇔√ ╣│ ≢╙∕─╕╕ ™≡⅔╡⁸ ₈ ₉≢╙╖╢╟℮⌐⁸ ⌐

⅛─ ╩ ⇔≡™╢ ─ │ ™⁹↓╣⌐ ⅎ⁸ ⌂ ─ ╩╖

≡™ↄ≤⁸ ─ ─ ─№╡ ⌐│⁸ ≈⅛ ⅝⌂ ⅜№╢↓≤⅜ ≢⅝╢⁹ 

 

╡ ≢─  

╕∏ ↕╣╢─⅜ ⌐ ⅛╢ ₈ ╡ ₉≢─ ⅜ ─ ⌂ ≤⌂∫

≡™╢↓≤≢№╢⁹ ╡ ⌐≈™≡ ≢ ≢⅝╢ ™ ≤⇔≡│⁸ 10 1582

─₈
│↓⌡↔╪→╪ⅎ╪⅞ⅎ╕⅝

₉ ⅜№╡⁸ ≤╒╓ ∂╟℮⌂
╝ ┬ ⌡

⌐ ╕≢ ⅛╢ ⅜⌂↕╣

≡™√↓≤⅜╦⅛╢⁹√∞⇔⁸ ─ ╩∕─╕╕ ⇔≡™√√╘⁸ ╩ ∫≡

╠╣√ ™ ⌐№╢ ⅜ ⅛∫√10⁹↓╣⌐ ⇔⁸ ⅎ┌ꜜכ꜡♇Ɽ≢│⁸ ─╖─

╙ ⇔ↄ⌂ↄ⁸ ─ ⅜∕─╕╕ ╩ ⇔≡™╢╦↑≢│ ∏⇔╙⌂™11⁹ 

╕√⁸ ─ ≢│⁸ ─ ≥≢⁸ ∑∏⌐ ╩ ≢ ℮↓≤⅜ ≤⌂∫≡

™╢↓≤╙ ⅝⌂ ≤⇔≡ ↕╣╢⁹₈ ₉╩╖╢≤⁸ ─℮∟ ⌐

93.8 ≢ ─ ⅜№╡⁸97.1 ≢ ╩ ∫≡⅔╡⁸ ∑∏⁸

≢⁸ ⌐ ╩≈↑≡ ∆╢↓≤⅜ ─ ─ ─ ≤⌂∫≡™╢↓≤⅜╦⅛

╢⁹ ─ ─ ─ ⌐ ∆╢⅜⁸ ≢─ ─ ╙ ⌐ ╢⁹↓╣⌐

⇔≡ ≢│⁸ ≢─ ─ ⁸ ╩≈↑≡─ ⱪכꜟ≤⇔≡─ ⅜ ≤

⌂∫≡™╢12⁹ 

⌐╖≡™≈⅛╠ ╡ ╛ ≢─ ⅜ ≢ ╕∫√⅛⌐≈™≡│ ∏⇔╙

⅛≢│⌂™⁹ ─ ⌂≥┼─ ∕─╙─⌐≈™≡│⁸
⅞ ⇔ ╦ ∂╪≢╪

⌐₈  

╩ ∫√ ⁸ ⅜ ≢ ∆╢ ₉≤№╡⁸ ⅛╠ ╦╣≡⅝√↓≤⅜

╦⅛╢⁹ ∆╢ ⌐ ∆╢╙─╩ ↄ≤⁸ ⌐ ≡ↄ╢ ⌐≈™≡─ │⁸
⇔╞ↄ⌐╒╪

⅞

─ 737 ⌐ ↕╣≡™╢ ⌐ ╩ ∂√ ₈ ⁹

 
10 ╡ ⌐≈™≡│⁸ ₈ ─ Ӈ ╩╘←∫≡Ӈ₉ ♫כꜗ☺ Nꜟo.693 29  P3-

P10╩ ⁹ 
11 ▪ꜟflכꜟ◒הꜟ♩ꜞה♥▫◄  ₐ ≤ ─ ₑ ⁸  P172- P174⌐│⁸ ─

⌐⅛™≢Ɽ♇꜡כꜜ ⅜ ↕╣≡™√⅛─◄Ⱨ♁כ♪⅜ ↕╣≡™╢⁹ ₈♪▬♠─  ≤⇔

≡─ ⅝ ⌐ ∆╢ ⅎ ⅝₉  09 21  P12- P19│ ─ ⌐⅔↑╢ ╛ⱵⱠ

─כ♃כ◊►ꜟꜝ ⌐≈™≡ ⇔≡™╢⁹ 
12 ₐ ─  ≤ ₑ≢│ ─ ─ ⅜ ↕╣≡™╢⅜⁸∕↓≢ ↕

╣≡™╢ ─ ─ ≥⅜ ⱪכꜟ≤⇔≡ ↕╣≡⅔╡⁸a - -₉  22

 P22- P25≢ ↕╣≡™╢ ─ ─№╡ ≤ ╩⌂⇔≡™╢⁹ 
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₉ ≢№╢⁹╕√⁸↓─ ⅛╠⁸ ╛ ⌂≥─ ⌐₈
℮╪⇔≈

₉╩ ↑

√≤─ ⅜ ₁╖╠╣╢╟℮⌐⌂╢⁹ ─ 723 ⌐│ ⅜ ╩

⁸ ⌐ ╠╣√╙─≢│№╢⅜⁸ ≢─
∑╪⌐╪∑╟ↄ

─ ╙ ╕╣≡™╢⁹ ⁸

⅜ ─ ⌐ ⅝⌂ ╩ ⅎ╢╟℮⌐⌂∫√↓≤⅜╦⅛╢13⁹ 

≢─ ╛ ─ ╩ ∆ ─ ≤⇔≡│⁸ ⌐╙ ╕╣╢

₈
┬∫∑≈℮╪⇔≈∑╪╟ↄ⇔╜∕℮⅝╞℮

₉⅜№╢⁹↓↓≢│⁸ ⌐ ⌂ ≈─ ╩№→≡⅔╡⁸∕─

⌐₈
⌂ ™ ⅎ

₉⅜№╢↓≤⅛╠⁸ │ ⅜ ≢№∫√↓≤⅜ ╖ ╣╢14⁹√∞⇔⁸

⌐⅔↑╢ │⁸ ⌐│ ≢│⌂ↄ⁸╕√ ⌐≈™≡╙⁸ ╡ ≢│⌂ↄ ⅛↑

╛ ⇔ ≢ ╦╣≡™√─≢│⌂™⅛≤ ⅎ╠╣≡™╢⁹ ⅎ┌⁸ ⌐ ╣√ ─

≢ ╠╣⁸ ─ ⌐ ↕╣≡™╢ ─◌ꜝⱩ꜡  

⁸ │⁸ ╩ ™≡ ⇔ ╩ ↄ╙─≤⌂∫≡⅔╡⁸₈
╒∫↑∂╘≈↨™─≡╠

₉

─ 1322 ─ ⌐ ⌐ ─ ⅜№╢⌂≥⁸ ↄ≤╙ ⅛╠─ ⅜ ↕

╣≡™╢15⁹╕√⁸↓╣╙ ─ ⌐ ↕╣≡™╢ ─ │⅛↑ ≤⌂

∫≡™╢16⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
13 ↓─ │ ₈  ₉ 45  ╩ ⁹ 
14 ₈ ₉⌐≈™≡│⁸ ₈ ─ ≤ ₉ 68  30  P13- P24 
15 ₈ ₉https://kunishitei.bunka.go.jp/bsys/searchlist☻כⱬ♃כ♦  
16 ⱱכⱶⱭ₈☺כ ₉https://www.todaiji.or.jp/information/oyu ya/  

ₐ ₑ(

♦☺♃ꜟ◖꜠◒◦ꜛ

fi ⁹₈ ₉≤⇔≡╙ ╠╣

╢⁹ ≈─ ╩ ™

≡ ∆╢↓≤≢⁸ ≈─ ╩

⅝⁸ ≈─ ╩ ╠╣╢≤

™≡⅔╡⁸ ≢│╕∏ ≈─

╩ ⇔≡™╢⁹ 

⌐ ⇔√ ─ ⅛╠

⌐₈ ₉≤ ↕╣≡

™╢⁹ 

β  

ה  
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─ ─ ─ ⅜╦⅛╢ ≤⇔≡│⁸ ⌐ ⅜ ╠╣√≤↕╣╢

₈
╛╕⌂⅛⅔╪∑╪ⅎ╪⅞ⅎ╕⅝

₉⅜ ™⁹↓╣╩╖╢≤⁸ ≢⁸ │ ≢№╢⅜⁸ ⅝─╟

℮⌂ ╩≈↑⁸ ╡ ╩⇔≡™╢17⁹⌂⅔⁸ ≢│⁸ 1715 ─₈
╤ↄ╟℮⇔╜℮

₉

─ ⁸ ─₈ ₉─ ≢│⁸ ⅜ ≤⌂∫≡⅔╡⁸ ↄ≤╙ 18

╘╕≢⌐│ │⌂ↄ⌂∫≡™√≤ ⅎ╠╣╢18⁹ 

╦╡⌐⌂╢≤⁸ ─₈
⌂ ⌂ ╝

─
⇔ ⅔ ╡

₉⌂≥⁸ ≤ ╦╣╢ ─ ⅜ ⌐

⅛╣╢╟℮⌐⌂╢19⁹ ⅜ ≢⌂™↓≤⁸╕√⁸ ╙ ⅝™≤ ↕╣╢↓≤⅛╠

│≢⅝⌂™⅜⁸ ≢─ ─ ╡ ≢─ ⌐≈™≡│⁸ ╕≢⌐│ ⅝≢⁸

╟╡ ≢─ ⅜ ⅜∫≡™√ ⅜ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
17 ─ ⌐≈™≡│⁸ ₈ ─ ⌐╖╢ ⌂ ₉ 41  

 P13- P24 
18 ₈ ₐ ₑ─ ≤ ─ ₉ 6  18 3  P1-

P12 
19 ⅎ┌ ─ ⅜ₐ

™╕╟℮⌡╪∟╜℮⅞╞℮∂─℮∟

 
ↄ╠═↓⇔╝⅝─╛⌂⅞╝

ₑ≢⁸ ≢ ╩ ∫≡™╢ ╩

™≡™╢ ₈ ╖₩ ─ ≤ ₩₉ 11  P48- P49⁹╕√⁸1817 ⌐ ↕╣√

─₈ ─ ₉⌐╙ ≢─ ─ ⅜ ╢ ₈ ─ ⅛╠╖╢ ─ₐ ₑ─ ⌐

∆╢ ₉ Vol23.No.1 23 P11- P20⁹ ≢─ ≢╙⁸ ⌂≥⁸ ─ ⅜

∫≡™╢≤↓╤⅜№╢⁹ 

₈  

₉ ⁹

⁸ ₈ ─ ₉⅜№╢

⌐⅛≈≡№∫√₈

₉─ ⅜ ⅛╣≡™

╢⁹↓─ ≢│⁸ │

≢№╢⅜⁸ ─ ─

╩╖╢≤⁸
┤╪≥⇔

╠⇔⅝

╩≈↑≡™╢↓≤⅜╦

⅛╢⁹ 

β  

ה  

 

₈ ₉⌐ ↕╣√ ─ ─ ⁹

╪ ⌐№╢ │ ⌐⌂∫≡⅔╡⁸ ⌐ ⅜

℮╟℮⌐ ⇔≡™╢⁹ 

β ה   
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⌐⅔↑╢ ─  

ⅎ≡⁸ ∆╢ ╛ ⌐≈™≡╙⁸ ⅜ ™ ₈ ₉≢│

─ 78.1 ⌐₈ ₉⅜№╢ ⁸ ⅜≢⅝╢ ⅜ №╢⌂≥ ╩ ⇔√ ⅜

╪∂╠╣≡™╢⁸⌂≥ ⌐ ╩ ∂╢ ⅜ ↕╣≡™╢↓≤╙ ↕╣╢⁹⌂⅔⁸

₈ ₉≢│ 200◌ ─ ─℮∟ 44.0 ⅜⁸ ≢ ∆═⅝╙─≤⇔≡₈

╩ ╡ ↄ ₉╩№→≡⅔╡⁸ ─ ─ ≢╙ ─ │ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╙℮ ≈─ ≤⇔≡⁸ ─ ⅜ ↄ ╘╠╣≡™╢ ⁸ ╩ ⌐│

≤⇔≡ ╡ ∫≡™⌂™↓≤⅜№╢⁹╙∟╤╪⁸ ⌂ ⅛╠─ ╙ ↕╣≡⅔╡⁸

─ ⌂ ≤⇔≡─ ⌂≥─ ╩╖╢≤⁸ ─₈

₉⌐ ∫≡ ↕╣√ ─ ≤⇔≡ ┘ ⱪ꜡◓ꜝⱶ

⅜№╢20⁹ │⁸ 2024 ≢ 47 ≤⌂∫≡™╢21⁹

↓─ ⌐ ↕╣√ ⁸ ⌐≈™≡│⁸ ─ ≤⌂╢⁹╕√⁸

≢ ∆╢╟℮⌐⁸
╖ ↕ ↕

─ ≢│⁸ ─ ≤⌂╢ ─ ⌐

╩ ⇔≡™╢ ∕─╙─⌐ ⅜ ↕╣≡™╢╦↑≢│⌂™ ⁹ 

╕√⁸ ⅜ ⌂≥ ⌐≤∫≡ ≤™℮ ⅛╠─ │ ≢╙ ↕╣≡

⅝≡⅔╡⁸ ⇔√╟℮⌐ ⅜ ─ ╩ ∫≡™╢ ⁸ ─№╢ ─℮∟

─ ╩ √⇔√╙─╩₈
↓ↄ╖╪╒ ╟ ℮⅔╪∑╪∟

₉≤⇔≡ ⁸ 34 1959 ⅛╠ 16

2004 ─ ⁸ ─ ╩ ⌐╟∫≡ ⁸ ≢╙ ≤⇔≡

 
20 ⱱכⱶⱭ₈☺כ ₉ URL:  
https://www.mhlw.go.jp/web/t_doc?dataId=38028500&dataType=0&pageNo=1 30  
21 ⱱכⱶⱭ₈☺כ ₉ URL:  
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/kenkou/seikatsu/index_00002.html  

30  

─ ⁹ ≢│⁸1980 ⅛╠ ─ ╩ ⅛⇔√ ─ ╩⁸ ⅜ ⇔≡

╘╢≤≤╙⌐⁸ ≢ ╩ ⅛⇔√ ╩ ⁸ ⌐ ─ ╡╩⇔√⁹ 

β ה   
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⇔≡™╢⁹╕√⁸ ≢│⁸ ≢─ ─ ─ ╩ ∫≡⅔╡⁸ ╡╛

⌂≥ ─ ≢№∫≡╙⁸ ⌐│⁸ ─ ⅜№╢≤™℮ ╩ ⇔≡

™╢22⁹ 

⁸▪ꜞ♩☻כ○Ɽ≢│⁸♪▬♠╛ⱨꜝfi☻⁸▬♃ꜞ▪⁸♇꜡כꜜ⁸ ⌂≥⁸

╩ ─ ≤⇔≡™╢ ╙ ↄ⁸╕√⁸ꜜ Ɽ♇꜡כ ≢╙⁸ ♁ ╛∕─ ╩

↑√ ⌂≥≢│ │ ⌐ ≤⇔≡ ╦╣≡⅝√23⁹↓℮⇔√

≤─ ≤ ═╢≤⁸ ─ │⁸ ⌐ ↕╣⌂™ ≠↑≤⌂∫≡™╢⁹↓─

≤⇔≡⁸ ─ ╛∕─ ≤⌂∫√ ⌐⅔™≡⁸ ─ ≢№╢ ⌐

⅛╢↓≤ ─ ┘╛ ≢─ ה╘ ⌂≥─ ⇔╖⅜ ⌂⅛╠∏ ↕╣≡⅝√

↓≤⅜ ⇔≡™╢ ⅜№╢⁹ 

╩ ╡╕≤╘╢≤⁸ ⌐№√∫≡│ ∑∏⌐ ≢ ⌐ ⅛╢↓≤╩ ≤∆

╢⁹ ─ ≢│ ╩ ╡ ╣╢↓≤╩ ∆╢⁹ ─ ⌐⅔↑╢ ╩

⌐⇔≈≈╙⁸ ⌂ ∞↑⌐ ∆╢─≢│⌂ↄ⁸ ∕─╙─╙ ∆╢⁹↓─

⅜ ─ ─ ─ ⌐ ⇔√ ≤ ⅎ╠╣╢⁹ 

 

─ ─ ─  

⇔√ ⌐⅔↑╢ ─ ≤ ─№╡ ─ ⌐ ⅎ⁸ ─ ⁸ ↄ⅛

╠ ⌐ ↕╣≡⅝√ ⅜ ™↓≤╙ ≤⌂∫≡™╢⁹₈ ₉⌐╟╣┌⁸

⌐ ⇔√ 200◌ ─ ─℮∟⁸ ─ ⅜ 20.5 ⁸ ה ה

⅜ 10.0 ⁸ ⅜ 9.5 ≤⌂╡⁸ ─ ⅜ ⅛╠─ ╩ ⇔≡™╢⁹

↓╣⌐ ⇔⁸ꜜ ꜡Ɽ≢│⁸♇꜡כ ⱴכ ─ ⅜⁸ ⱴכ꜡ ⌐™∫√╪

╣≡⇔╕∫√√╘⁸ ⌂≥─ ⅜ ⌐ ⇔√─│ 16₩17

₩ ≤ ⇔™⁹ 

⁸ ≢│⁸ ≢ ╟╡─ ─ ⅜№╡⁸ ─
⅛ ∑ ™ ∟

⅜╟ↄ ╠╣≡

™╢⁹
╡ ↨ ╪

ↄ⌐№╢↓≤⅛╠ ─ ⌐ ≤™℮ ≢ ╢ │⁸
╡ ⅎ╪

╩│∂

╘⁸
→╪∕℮

⌂≥ ─ ⅜ ⇔⁸╕√⁸ ⅜
╟℮ ⅝ └

─√╘⌐ ╩ ⇔√≤™℮ ⅜

≢№╢⁹1982 ⅛╠ 1995 ⌐⅛↑≡─ ≢│⁸ ⅛╠ ה ה ה ה

ה ⌐ ╢ ה ⅜ ↕╣≡⅔╡⁸ ⌐ ∫≡ ≤⇔≡ ↕╣≡⅝√

⅜№∫√↓≤⅜ ↕╣≡™╢24⁹√∞⇔⁸ ─ ⅜ ↄ ∆╢╦↑≢│⌂™

√╘⁸ ⌐ ≢ ↄ ⅜ ⇔╕╣≡™√≤™℮╦↑≢│⌂™⁹ ⌐ ═√╟℮⌐⁸

─ ⌐≈™≡│⁸ ⅜ ⇔√ 24 1949 ⌐⁸ ♁ ─

 
22 ⱱכⱶⱭ₈☺כ ₐ ה ₑ ⱪ꜡☺▼◒♩ ִי  ( 30 -

) ₉ URL:https://www.env.go.jp/nature/onsen/pdf/ 5gaiyo .pdf  30  
23 ₐ ─  ≤ ₑ  16  
24 ⌐≈™≡│⁸ ₈ ≤ ₉  ₈ ₉ 36  25 ╩

⁹ 
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╩ ↑⁸ ↑─ ⅜ ⌐ ↕╣√↓≤⅜ ⅝⌂ ≤⌂∫≡™╢25⁹ 

↓╣⌐ ⇔ ≢│⁸ ∆╢╟℮⌐⁸ ⌐ ╛ ⌐ ╛ ⁸

⌂≥ ─ ⌐ ╛ ⅜ ╣≡™√↓≤⅜ ↕╣≡⅔╡⁸
™ ∏ ╙─ↄ⌐ ┤ ≥ ⅝

─
⅔ ℮ ← ╪

─ ⌐│⁸ ─
√╕≈ↄ╡

╩⁸ ⅜↓∙∫≡ ⇔⁸ ╩↓≤↔≤ↄ ⇔≡

ↄ╣╢₈ ₉≤⇔≡ ⇔≡™√↓≤⅜ ╢ ₈  ⁹

⁸ ⁸ ⁸ ⁹ ⁹ ⁹ ⁹

⁸ ⁸ ⁸ ⁸ ⁹ ⁹ ⁹

⁸ ⁹ ⁹₉ ⁹ ⁸ ≢│⁸ ↄ─ ─

⅜ ╪≢™√─≢№╢⁹⇔⅛╙⁸↓─ │ ⅎ╢↓≤⌂ↄ∕─╕╕ ™≡⅔╡⁸

⌐⌂╢≤⁸
ⅎ╪⅞⇔⅝∂╪╖╞℮∟╞℮

⌐│ ↄ─ ─ ⅜ ↕╣⁸╕√ ⅛╠

⌐⅛↑≡⁸ ╩₈ ₉≤™℮ ≢ ┘⌂╠╦∆╟℮⌐⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ │⁸∕─ ╙ ⅎ╢↓≤⌂ↄ ⅝⁸ ⌐│⁸
┤∂╦╠─↕∞™ⅎ

─₈ ₉╩│∂

╘⁸ ↄ─ ה ─ ⌐ ─ ⌐≈™≡─ ⅜ ╢⁹↕╠⌐⁸ │⁸

─ ⌐≈™≡╙ ⅜ ₁⌐╖╠╣╢╟℮⌐⌂∫≡™ↄ⁹ ⌐ ╢≤⁸ ─

│⁸ ⌐╙ ⌐ ⅜∫≡™⅝⁸ ╩ ╛∆≤™℮∕╙∕╙─ ⌐ ⅎ⁸ ⌐

⇔≡™╢ ⁸ ╛ ─ ≤ ⇔⁸№╢™│ ─ ╩ ⇔⁸ ╩

℮⌂≥⁸ ─ ⌐ ™ ╙ ⅜∫≡™∫√⁹╕√⁸ ⅜
─℮⅛╪⅝

⌐ ─

≢ ╘─ ╩ ⇔╗⌂≥⁸ │⁸ ─ ⌐╙ ↄ ╡ ╣╠╣╢╟℮⌐⌂

∫√⁹ 

↓℮⇔≡ ╛ ╩ ⅎ≡⁸ ↄ ─ ⌐ ⇔≡™∫√ ─ │⁸ ╙

ↄ ╡⁸ ─ ╦╡╕≢⁸ ה ≢ ─ ╩ ∫≡™√ ⅜ ≢

 
Ɽ⁸♇꜡כꜜ 25 ─ ⌐≈™≡│⁸ ₐ ─  ≤ ₑ

 16 ╩ ⁹ 

─ │ ≤≤╙⌐
╕⅜√╕

─ ≤⇔≡╙ ╠╣√ ─◦fiⱲꜟ≤⌂∫≡™╢₈ ₉⁹ ─ ⌐

№╢ ─₈ ₉│⁸ 1968 ⌐⁸∕╣╕≢ ─₈ ╩ ∆╢ ₉╩ ₁

╘≡⅝√ ⅜ ⇔√ ⁹ ─ │ ⌐№╢ 42 1909 ⌐ ╠╣√ ₈

─ ₉⁹ ⅛↑ ⇔≢ 120 ─ ↕╩ ╢⁹ │♃○ꜟ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 

β ה   
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╖╠╣≡™√⁹╕√⁸ ⌐ ™ ⌐ ⇔≡™∫√ ─ ╙⁸∕─

│ ╠ↄ ┼─ ≢№∫√⁹ ─ ⁸ ⌐₈ ₉≤ ╦╣≡⅝√╙

─│⁸ ⌂ↄ≤╙ 1400 ⁸⅔∕╠ↄ│∕╣ ─ ™ ╩ ╡⁸∕─ ╩ ⌐ ⅎ≡™

╢─≢№╢⁹ 

 

─ ≤ ┼─  

─ ™ │⁸ ⌐ ╦╢ ₁⌂ ╛ ╩ ⌐ ╪≢⅝√⁹╕∏ ↕╣╢─

⅜⁸ ↄ─ ⌐ ⌐ ╦╢ ╛ ⅜№╢↓≤≢№╢⁹↓℮⇔√ ה │⁸ ∏

⇔╙ ⌐ ≠™√╙─≢│⌂™⅜⁸ ╩ ⅛╠ ⌐ ∫≡⅝√ ₁─

╩∕↓⌐ ╖ ╢↓≤⅜ ≢№╢⁹ 

ⅎ≡⁸ ↄ─ ⌐⁸ ה ≤™℮ ╛ ─ ╩ ≤∆╢

⅜№╡⁸∕↓╩ ⌐ ╛ ⌂≥⅜ ╦╣≡™╢⁹ │ ה ∕

─╕╕─ ⁸ ⁸ ⁸ ≤™∫√ ╛∕─ ⌐ ╦╢ ≢№╢ ⅜

™⅜⁸ ↄ ℮ ⅜ ↑╠╣≡™╢↓≤╙№╢⁹₈ ₉⌐╟╣┌⁸ ╛ ⁸

⌂≥⌐╟╢ ─ ╛ ⌐ ╦╢ ⅜№╢ ─ │ 51.0 ⁸

⌐╕≈╦╢ ⅜№╢ │ 44.5 ⁸ ⌐╕≈╦╢ ╛ ⁸ ⌂≥⅜№╢

│ 47.0 ≤⌂∫≡™╢⁹ 

ה ≤∕↓┼─ ─ ╩ ∆╢√╘⁸ ⁸ ╛ ⌂≥╩

⅜⅛╡⌐⁸ ─ ─ ⌐╕≈╦╢ ╩ ∆╢⁹ ─ ≤⌂╢ ─

⌐≈™≡│⁸ ─№╢ ⌂ ╩ ∆╢↓≤╩ ⌐⁸ ─ ─ ≡

≢№╢₈
⇔╞↓ↄ⅔╪∑╪↓℮─℮⅛⅜╖

₉─ ─ ─℮∟⁸ ≢╙ ─ ≢ ⅜ ↕

╣≡⅔╡▬fi♃כⱠ♇♩ ≢ ⅜ ⌂≤↓╤╩ ⇔⁸≈™≢ ─

₈ 38 ─ 100 26₉⌐ ↕╣≡™╢ ≢ ⌐ ≤⇔≡ ⅛╣≡

™√≤ ≢⅝√╙─╩ ⇔≡™╢⁹⌂⅔⁸ ה ─ ≤⇔≡│₈ᵑ

⅜ ⌐ ∆╢⁸ᵒ ⌐ ╦╢ ה ⌂≥╩ ∫≡™╢⁸ᵓ ⌐ ╦╢ ה

─ ⅜№╢₉─™∏╣⅛⌐ ∆╢╙─≤⇔√⁹ 

Ɑכ☺ ⁸ ─℮∟⁸
⇔╞℮⇔

╩ ╗ ┘⅔ ⌂≥╩ ╗ ⌐№√╢

⅜№╢↓≤⅜♦☻◒ ⌐╟╡ ↕╣√ ─ ╩ ∆╢⁹ ⇔√ ─

│⁸ᵑ ┘ ─ ה ⁸ᵒ ┘ ⅜ ∆╢ ה ─

⁸ɔ ┘ ⅜ ╦╢ ⌐≈™≡─ ╛ ⌂≥─ ≢№╢⁹√∞⇔⁸

─ ≢ ≤⇔√ 15◌ ╩ ⅝⁸ ⌂ ┘ ─ ≤ⱥ▪ꜞfi◓⌐╟

╢ ╩ ∫≡™⌂™√╘⁸ ─ ⌂≥⁸ ⌐│ ╩ ∆╢⁹╕√⁸ ╛⅔

⌐≈™≡│⁸ ─ ─ ╛ ─ ⌐ ⅛╣⁸№ↄ╕≢ ─ ≤⌂∫≡™╢

 
26 ₈ 38 ─ 100  ꜝfi◐fi◓₉ 12 16 ↑  
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╙─╙ ⌂⅛╠∏ ∆╢⁹↓℮⇔√╙─⌐≈™≡│⁸∕╣∙╣─ ⌐ ╩ ℮↓≤≢⇔

⅛ ⅜ ≢⅝⌂™√╘⁸ ⌐ ≤⇔≡™⌂™⁹ ⌐ ╦╢ ╛ ⌐≈™≡╙

≢№╡⁸ ⌂≥ ─╖≢ ↕╣⁸ ⌐ ⅝ↄ ↕╣≡⅔╠∏⁸♦☻◒

≢ ≈↑╢↓≤⅜ ⇔™╙─╙ ↄ№╢≤ ⅎ╠╣╢⁹↓╣╠⌐≈™≡╙ ≢│

℮↓≤⅜≢⅝≡™⌂™⁹ 

↓─ ≢⁸ │⁸№ↄ╕≢ ─ ╩ ╡ ∫√╙─≤⌂∫≡™╢↓≤⌐

⅜ ≢№╢⁹ 

 

1- 2- 1.  ─ ─ ⁸ 27 

 
ה  

ה  
─ ה ╛ ⌂≥─  

─╓╡═≈

 

 

 ≢ ─ ⌐ ╘≡ ╩ ⇔√

⅜ ⌐№∫√ ╩ ≤⇔≡ ⁹ ─ │⁸

⁸ ⁸ ≤ ─

⁹ 

⌐ ⅜№╡⁸ ╛ ⁸ ⌂≥─

⅜ ╦╣╢⁹ 

 ─ ⌐ ╩ ⇔≡™√ ─ ⅜ ─

⅔ ─ ≢ ™≡™√ ≢ ╩ ™⁸ ⅜ ∫√↓≤⅜

─ ≤⌂∫≡™╢⁹₈ ─ ₉≤⇔≡ ⇔╕╣≡™╢⁹ 
№↕╗⇔

 

 

№╪╟℮↨╪╗√ↄ

 ⅜↓─ ⌐ ╩ ╪≢⁸ ≤

╩ ╪≢ ⇔√≤™℮ ⅜ ╦╢⁹ ╙ │ ≤

≢№╢⁹ │ ─ ⁹ ⁸ ⌐

╪≢™√ ⅜ ─ ⌐ ⇔√≤↓

╤⁸ ⇔√─≢ ⅜ ─ ╩ ⁸ ≤ ┌

╣╢╟℮⌐⌂╡⁸ ⌐ ⌐ ⇔√⁹ 

ﬞ
∆ ⅛ ╝

 

 

ﬞ  ﬞ ─ ↄ⌐ ∆╢⁹ ─ │ ⁸

⁸ ⁸ ⁸ ◄

⁹ 

ﬞ ─ ─ ⁸ ⅜ ≢

╩ ╘ ⌡√ ⁸ ™─ ⅜∕─ ⌐ ╙ ⅛

∫√⅛─╟℮⌐ → ∫√↓≤⅛╠ ⌐ ™⁸ ─™√

╡╩ ═╢≤ ⅜ ⅝ ⇔≡™√ ─ ⅜ ╩ ∫√↓

≤⅜ ╕╡≤™℮ ™ ⅎ⅜№╢⁹ ─ ◄ │∕

─ ⁹ 

ﬞ ╩ ∆╢₈ⱥⱣ ₉⌐╙ │ ╠╣≡

™╢⁹ 

⁸ ﬞ ≢│ ╕≈╡ ─ ⌐ ⌐

╡⁸ ╩ ℮ ⅜ ╦╣≡™╢⅜⁸ │ ≢│⌂

ↄ⁸ ﬞ ≢ ↕╣≡™╢⁹ 
⅔⅔╦⌐

 

 

╝ ∞╕™⇔╛ↄ⇔≥℮

 ─ ╘─ ⁸ ⅜ ╩ ∫

√ ⁸ ⌐ ╣√ ─⅔ →⌐╟╡ ⅝⌂ ─ ⅛╠

 
27 ⌐≈™≡│⁸ ─ ─ ⁸ ┘⁸ ₈ ₉☻כⱬ♃כ♦

https://kunishitei.bunka.go.jp/bsys/searchlist ⁸ ┘⁸ ─ ⁸

─ ה ⁸ ⁸ ה ─ⱱכⱶⱭכ☺⌂≥╩ ⇔√⁹╕√⁸∕─ ─ ⅜№∫√

│ ⌐ ╩ ⇔√⁹ 
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⅝ ╢ ⅜ ↕╣√⁹ ⅜ ⇔√√╘⁸ ⅜ ╠

╣√≤™℮ ╣╩ ≈⁹ ╙ ⅜ ⇔≡⅔╡⁸ ≤

⌂∫≡™╢⁹ 
⌠ ╢ ╝

 

 

╢ ╡ ↕ ╪

 ─ │ ─ ⁸

≢ ⌐ ⌐ ↕╣√ ⅜ ┼

⌐ ╣√ ⁸ ╩ ⇔√─⅜ ╕╡≤ ╦╣╢⁹

⌐ ─ ╩ ∫√⅜⁸ ⌐

│ ╩ ⇔≡ ⇔ ≤⌂∫√⁹18 ─

⌐ ╟╡ ─ ╩ ╡ ⇔√⁹

≢№╢√╘ ⌐ ⅜ ⅛╣≡™╢⁹ ™─

⅜₈ ─ ₉≤⇔≡

≤⌂∫≡™╢⁹ 

─ ⌐ ╦╣╢₈ ╕≈╡₉│⁸

─⅔ ⌐№╢ ─ ╡ ─ ─ ≢╙

№╡⁸ ⅜ ⅛╠ ∆╢ ╕≈╡─ │ ─

─ ─↔ ≢⁸↓╣⅜ ─ ≤ ╩ ╡⁸

⌐ ╣╠╣╢⁹ №╖⇔√ ─↔ ╩⌂≢√ ≢ ─

─ ™≤↓╤╩ ╢≤⁸ ╢≤ ⅎ╠╣≡™╢⁹ │ ╡

─ ─ ≤↕╣≡™╢ ⁹ 
™√≥╘

 

 

∆ↄ⌂└↓

 ╙≤│ ─ ⁹ ─ ⁸

⅜ ⌐ ™≡™╢ ⌐ ╡√™≤™℮↓≤≢ ─

─ ╢ ≤ ⅜ ╡ ╦╢ ⌐ ╩ ≡√↓≤⅜

─ ≤⌂∫≡⅔╡⁸∕─ ⁸ ⅜ ─

╩ ∆═⅝ ╩ ⇔≈↑√√╘⁸ ─ ⅜ ╠╣

√⁹ ⌐╟╡ ⌐ ↕╣√⅜⁸

⁸ ─ ™≢ ≤⇔≡ ↕╣√⁹ 

⅜ ⁹ 

≈⌂⅞  

 

 ⁸ ─ ⁸ ⅜ ╩ ⇔√

─⅜ ╕╡≤↕╣╢⁹ ─ ⌐╟╡

╩ ╢ ≤⌂╡⁸∕─ ≤ ╩ ╘

√⁹ 

╕≢≈⌂⅞ ─ ╩ ₁≈≤╘√ │ ─

≤↕╣╢⁹ ⌐ ⅜№╢⁹ 
⌐╜℮≤℮

 

 

─  ─ ─ ≢⁸╙≤╙≤│ ⌐ ↕╣√

╩ ╢ ≢№∫√⁹ ─ ╩ ↑╠╣√

╙ ⌐ ⅜ ╢⁹ │⌂™⁹ 

 ⌐№╢ ╩ ∫√ ≢│ ⌐ ╙

⅛╣⁸ ─ ╩ ╢ ⁹ ⅜№╢⁹ 
⅔╛∆⅝╞℮

 

 

 ─ ⁸ ─ ⅜

⌐ ⌐ ╣√ ⁸ ╩ ⇔√─⅜

╕╡≤↕╣╢⁹ ─ ⌐╟╡ ≤⌂∫≡

™╢⁹ 

─ ╡≢│⁸ ─ ⅜

⌐ ∑√ ⌐ ₁⌂ ╡ ↑╩ ⇔≡ ≤⇔√╙

─⁹ ─ ⁹ │⅔ ⌐ ℮ ╩╙∫≡ ╩

╡⁸ ⌐ ⌐ ∆╢⁹ 
⌂ ╢ ↓

 

 

╝─™⇔∂╪∂╚

 ⌐№╢ ─ ╩ ╢ ≢ ⌐

╢⁹ │№╢⅜⁸ ⅝⌂ │ ╦╣≡™⌂™⁹

─ │ ≤ ≢№╢⅜⁸ ╕≢│



 22 

─ ⅜ ⅛╣≡⅔╡⁸ ≤│ ⅜ ⌂∫≡™√≤

ⅎ╠╣╢⁹ 

 ⌐№╢ ─ ╩ ╢ ≢ ⌐

╢⁹ ─ │ ≤ ≢№╢⅜⁸ ╕

≢│ ─ ⅜ ⅛╣≡⅔╡⁸ ≤│ ⅜ ⌂∫≡™

√≤ ⅎ╠╣╢⁹ 

⌐ ⅜ ╦╣≡⅔╡⁸ ⅜

─ ╩ ⌐ →╢ ╙ ↕╣≡™╢⁹ 

 │ ≤™™⁸ ⌐ ↕╣√⁹

─ │ ≤ ≢№╢⅜⁸ │ ─ ≤⇔≡

╠╣≡⅔╡⁸ ╙ ∫≡™╢⁹ │

≢⁸ ▬ⱬfi♩≤⇔≡ ⇔≡™╢⁹ 
№ ⅝ ℮

 

 

 ─ 808 ⁸ ⅜↓─ ⌐

╩ ∫√↓≤⅜ ≤™℮ ╣⅜№╢⁹ ⌐⁸

─ ─ ⅜ ─ ╩ ⇔

≤⇔≡ ∫√↓≤⅛╠₈ ─ ₉≤ ╦╣╢╟℮⌐⌂∫

√⁹ 

╘─ ╟╡ ─ ╩ ⁸₈⅔

↕╕₉≤⇔≡ ⇔√⁹ 42 ⁸ ─

∑─ ⁸ ─ ╩ ⁸ ─

≤ ⁸ ─ ∕╙∕╙─ ─ ⁹

─ ≢ ─ ⅜ ╕∫√ ⁸ ⌐ ⇔

≡ ╩ ⇔√≤↓╤ ⅜ ⇔√≤™℮ ⁸ ─

≤ ╩ ╢ ≢№∫√ ─ ╩

⇔⁸ ⅛╠ ⌐ ⁹ ─ │⁸

⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁹ 

⌐ ∫≡™╢ ≢⁸ ─ ⁸ ╩

∫≡™╢⁹ ⌐≈™≡│ ─ ⅜ ⅛╠ ┌╣

⌐ ↕╣√╙─╩ ℮⁹ ─ ⁸ ╦╣√ ╩

─ ≤⇔≡⁸ ⅜ ∟ ╢⁹ 
╛ↄ≤℮↕╪∑╪╖╞℮∂

 ─√╘⁸ ⌐╟╡ ⅛╣√≤™℮

⅜№╢⁹ │ ≤↕╣╢ ⁹ 

─ │⁸ ─ ⌐╟╡⁸ │

╩ ╢ ≤⌂∫√⅜⁸ ╙ ⅜ ⇔≡™

╢⁹ ⌐ ⅜№╢⁹ 
↕ↄ⌂╖

 

 

 ─ ╟╡ ⅜ ─ ⇔╩ ≡

⅛↑≡ ↕∑√≤─ ─№╢ ⁹ │↓─

⅜ ⇔√ ⅜ ₁ ⇔≡⅝√

≢⁸ ─ ה ⅜ ⌐ ╩

⇔√↓≤⅜ ╕╡≤↕╣╢⁹ ─ ╩ ╪≢ ⅛

™⌐ ∆╢⁹ ─ ⁸ ─ ≤⇔≡ ╩

∫≡⅔╡⁸ ⌐ ⅜ ╦╣⁸ ≢│⅔ ≤

⅜ ╢ ╦╣╢⁹ 

│⁸ ┘─ ≤⇔≡╙ ↕╣≡⅔╡⁸ √⌐⅔ ⅛

↑ ─ ╙ ╠╣√⁹ 
└∂⅔╡

 

 

╝ ↨

 

200 ⁸ ₈ ─ ₉─ ⅜ ⇔√ ⁸ ╩

╡ →√≤↓╤ ⅝⌂ ⅜ ≈⅛╡⁸∕─ ╩ ╡ ↄ≤

⅜ ⇔√⁹∕─ ⅜ ⌐ ≡™√√╘ ⇔≡╙╠℮≤
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─ ≤™℮↓≤≢ ╢╟℮⌐⌂∫√≤™℮ ⅜

№╢⁹ 

20 ⌐₈ ₉⅜№╢⁹╕√⁸ ⌐

↕╣√ 14 ╩ ─ ≤⇔≡ ₈ ₉

⅜⁸ ┘ ─ ─ ≤⇔≡ ╦╣≡™

╢⁹ ≢│⁸ ה ─ ⌐ ╠╣≡™╢

≤ ─ ≢│⁸ ⁸ ≤╙⁸ ─ ╩

≤⇔≡ ⅜ ⅛╣≡™╢ ╩ ⌐ ∑⁸ √∟⅜

╩ ╡ ↄ⁹∕─ ⅛╠ ⌐ ⌐⅔ ⅜⅛↑

╠╣╢⁹ ╡─ ה ╙ ↕╣╢⁹ 
∂∙℮ↄ╠

 ─ ⁸ ┼─ ⌐ √ ─ ─

ה ⅜ ™ ╪∞ ≢ ─ ⌐ ™⁸₈ ⅛

╠ ∟≡ ⅜ ╣≡╙√∟≥↓╤⌐ ╢₉≤⇔≡

╩ ⅎ≡ ∫√≤™℮ ─ ⁹ ─

─ ⌐ ─ ⅜ ↕╣ ↄ⌐ ─ ⅜№

╢⁹ 
↨ ⅔ ℮

 

 

∆ ⅛ ╦

 ⌐╙ ⅜№╢ ⁹ ─ │ ⁸

⁸ ⁸ ⁹∕╙∕╙│

⌐ ⌐ ⅜ ↕╣√↓≤⌐ ╕╡⁸ ─

≢№╢ ─ ─ ≤⇔≡ ⅎ√⁹ ─ ⅜

─
⅛ ╪ ⅝

⌐ ╣≡ ╩ ⌂ↄ↕╣√ │⁸ ╕

≢ ≤⇔≡ ⁹ ⌐ ╡ ⌐╟∫≡ ⌐

⇔√⁹ 

 ─ ─ ─ ╩ ↕∑⁸ ≤⇔≡

⇔≡™╢╙─⁹ 
╝ √ ⅛ ╦

 

 

╝ ∏ ↕ ╘

 ⌐╙ ⅜№╢ ─ ⁹ ╕

≢│ ⁸ ⁸ ⌂≥─ ≢№∫√⁹

│⁸ ≢⁸ ⌐ ⁸ ⌐ ≤⌂∫

≡™╢⁹ 

─ ≢⁸ ─ ≢│ ⌂

≥╩ ⅜ ⇔⁸ ≢ ⁸ ⌐╟╢ ⅜ ╦

╣≡™╢⁹ ⌐ ⇔≡│⁸ ─ ⌐⅔ ─ ╕╣ ╦

╡╩ ∆╢₈ ₉⅜ ╦╣≡™╢⁹╕√⁸↓─

⁸ ≢│ ⅜ ↕╣╢⁹ 
№ ⅛ ╝

 

 

ⅎ ╓ ⇔ ╛ ╕

 ─ ⌐ ─ ⁸ ⅜ ⇔√

≤─ ⅜№╢⁹ 23 ⌐ ⌐ ⁸ 17 ⌐

─ ⌐ ≡ ⅎ⁹ ─ │ ⁸ ⁸

≤⌂∫≡™╢⁹ ⌐ ⅜№╡⁸ ה

╩ ╢⁹ 

─ ─ │ 15 ≢№╢⅜⁸∕─ ─

ה ⌐ ≤≤╙⌐₈ ┤╢↕≤ ╡₉

╩ ⇔≡™╢⁹ ≢╙ ─ ™₈
╗ ⅛ ≢ ∂ ⇔

₉╩ ∫√

⌐╟╢ ╣ ⅜ ≢№╡⁸ ≤ 15 ╩

™ ╦∑√ ─ ⌐ ╩ ╡ ↑⁸ ─ ╩ ⅝

⅜ ╡ ╖⁸ ╩│╠™⌂⅜╠ ╩ ╢⁹ 
⇔╞℮╡╪↨╪

 ⁸ ⌐ ⌐╟╢ ≤™℮ ─№╢
↓ ↕ ≈

⁹ ⌐│ ╩ ─ ⌐ ⇔√≤™

℮ ╙№╢⁹ ╟╡ ─ ≤⇔≡ ↕╣╢⁹ 

─ ─ ≢ ╠╣√ │

≤⌂∫≡⅔╡⁸⅔ ∟≤⇔≡₈ ₉
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⅛╠ ─ ⁹ ─ ⅜ ⅛╣≡™

╢⁹ ⅜ ≤ ⌐№╡⁸╕√ ₈ ₉╩

∆╢⁹ ⅔ ⁹ 

№≈╖

 

 

 №≈╖ ⌐│ ─ ⅜ ╩ ╛⇔≡™

√ ╛ ≢ ⅜ ™√ ⌂≥─ ⅜

№╡⁸↓─ ╩ ≤ ⇔⁸ ╩ ⇔

√⁹∕─ ⁸ ⌐⁸ ╩ ∑≡ ⇔√⁸╙⇔ↄ

│ ╩ ≤⇔≡╙ ⇔√≤ ⅎ╠╣╢⁹ 

─ ⌐ ™⁸ ╩ ≤⇔⁸↕╠⌐

22 ⌐ ≤ ⇔√⁹ 26 ─ ─

⌐ ─ ⅜⅛≈≡№∫√ ⌐ ⁹

─ │ ≤ ≢№╢⁹ 

10 ⌐ ╦╣≡™╢₈№≈╖ ⅔ ╕≈╡₉

⌐ ─ ╩⅛↑╢ │⁸ ≢─ ≤ ה

 ⁹╢™≡⇔♩כ♃☻╠⅛
╝ ─ │ ╕

 

 

 ⌐│⁸ ─ ⌐ ⅜ ⇔√≤™℮

⅜№╡⁸ │∕─ ╩ ─ ≤

⇔≡ ⇔√╙─≤─ ╣⅜№╢⁹ │₈ ₉≤

⇔ ─ ⌐ ⇔≡™√⅜⁸ ⌐ ≤⌂∫√

⌐ ⇔√⁹ ─ │ ≤ ≢

№╢⁹ 

⌐ ⅛╠ ↄ ⅜ ╦╣≡⅔

╡⁸ ─ ⌐╕≈╦╢ ╩ ⅝ ∆ ⅜№╢⁹

─ ≤⌂∫≡™╢─│₈ ╡ ─ ⅎ≢№╢ ─

⌐ ∆╢ ₉≢ ╩ ╡ ↄ⁹√∞⇔⁸↓─

╡─ │⁸ ─
∆⅞⅔─

⅛╠ ⅎ╠╣√╙─≤

╦╣╢⁹ 
∞↑

 

 

 ⁸ ⁸ ⁸ ⌂≥⅜ ╠╣≡

™╢ ─ ⁹ ⁸ ─ ⌐№∫√

╩ ╢ ─ ≤⁸ ─ ⌐№∫√ ─ ⅜⁸

⌐ ─ ⌐ ™ ∂ ⌐ ⇔√╙─⁹ 

≤ ⌐ ⅜№╢⅜⁸↓─℮∟ ─ │⅛≈≡─

⅝─ ⌐ ╦╣≡™√ ╩ ⅝ ™≢⅔╡⁸

≤ ⁸ ─ ⅜ ⇔≡™╢⁹ ╟

╡ ⌐╟╢ ╙ ↕╣√⁹ 

™╦⅝  

 

↕ │ ↓

 

─ ≈≤⇔≡ ⌐ ⅜ ╢ ≢№

╢⁹ ⁸ ─ ─ ⱡ ⌐ ⇔√≤─ ⅜

╢⁹ ─ │ ⁸ ⁸ ≢№╢⁹ 

ⱡ ╩ ≤⇔⁸ ↄ─ ╩ ≤⇔≡ ╢≤≤

╙⌐⁸ ─ ⌐ ⱡ ⅛╠ ╪≢⅝√ ╩ ⇔≡₈╗

∆┘ ₉≤⇔≡™╢⁹₈  8 ⁸

₉│™╦⅝ ─ ≤⌂∫≡™╢⁹ 

⌐ ≤⇔≡₈↕≈⅝ ₉╩ ∫≡⅔╡⁸

─ ▬ⱬfi♩≤⌂∫≡™╢⁹↓─≤⅝⌐ ╙ ╦╣

╢⁹ 
№≈⇔⅔

 

 

∂ → ╪ ∂

 ≤─ ⅜№╢ ─ ╩⁸ ─

⁸ ─ ─ ≢ ⌂ ⅜ ─

≤⇔≡ ⇔√≤─ ⅜№╢⁹ │ ⁹ 

│ ─ ≤ ⅎ╠╣≡⅔╡⁸ ╙ ⅜№

╢ ≢ ⁹↓─√╘ ─ ─ ╕≢│
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│ ≡ ─ ⌐ ╪≢™√⁹ ─ ≈≤⇔≡

─▪◌◙─ ╩ ⅝ ⇔√╠ ⅜ ⅝ √≤™℮╙─⅜№

╡⁸ ╙ ⌐⁸ ≤⇔≡⁹ ─ ╩ ≢

℮ ⅜⁸ ╩ ╘√ ≢⁸ ╦╣≡™╢⁹ 
√ ⅛ ╝

 

 

 ─№╢₈№∫√⅛ ₉─ ↄ⌐№╢ ⁹

─ │⁸ ⅜ ╩ ⇔⁸ ⅜

╩ ™√ ─ 12 ─ ─ ⅜

╢ ≤╒╓ ≤↕╣≡™╢⁹╙≤╙≤ ⱡ 26 ─

─ ⌐№╡⁸ ─ ╩ ╤⇔≡™√⅜⁸

34 ⌐ ⇔√ ☻◌▬ꜝ▬fi─ ⌐ ∫≡

⌐ ⇔√⁹∕╙∕╙│₈ ╝≢╪ ↕╕₉≤ ┌

╣≡™√ ─ ≤ ⇔√ ≢№∫√≤ ╦╣

╢ ⅜⁸ ─ ─ ⁸ ╩ ⌐ ≤

⇔≡ ╡⁸∕─ ⁸ ⌐ ⅜ ⇔√ ⌐⁸

≤ ╩ ⇔√√╘⁸ ≢│ ≤ ┌╣

≡™╢⁹ ─ │ ⁸ ≢№╢⁹

⌐ ⅜ ╦╣╢⁹ 

─ ─ ─ ⌐№╢ ─ │

┌─ ⁸ ─ │ ─

≢№╢⁹ ─ │ ─ ≤⌂∫≡™╢⁹ 
└⅜⇔╛╕

 

 

╝ ∑ ╪

 

⌐№╢ ─ ≤⇔≡ ╠╣≡⅔╡⁸

│⁸ ≤ ∂ ╕≢│ ⁸╙

⇔ↄ│ ⁸ ≢№╢⁹ ⌐ ⅜

⇔√≤™℮ ⅜№╢⁹ 

╕≢│ ─ ≢№╢ ≤⇔≡

╩ ╡⁸ ≢№╢ ⌐│ ⌐ ─

300 ╡─ ⅜ ╩ ⌡≡™√⁹ ─ ≤

⌐╟╡ ≤⌂∫√⁹ 

⌐ ╦╣╢ ⅔ ⅛↑╕≈╡ ⌐

⅜ ╩⅛↑╢ ≢│⁸ ─ ≢ ™⁸ ⌐ ╩

⅛↑√₈ ₉⅜╕⅛╣╢⁹↓─₈ ₉│⁸∕─ ⌐

⅔ ╩ ≤⇔√≤↓╤ ╩ ⇔⁸∕─ ╩ ╪∞≤™℮

™ ⅎ╩ ⌐ ↕∑√╙─≤⌂∫≡™╢⁹ 
┌╪∞™№√╖

 

 

╝ ∑ ╪

 ↄ⌐ ∆╢⁹ │₈ ₉≤™℮

≢⁸ ⅛╠ ⇔√≤ ⅎ╠╣╢⁹ ─ ⌐│⁸

≤ ┘⁸ ─ ⅜⅛⅛╢⁹ 

─ │⁸ ─ ⌐↓─ ─ ⌐⌂∫

√⁸ ─ ─ ⅜ ≢№∫√↓≤⌐

∆╢≤ ╦╣≡⅔╡⁸∕╣≤ ∂ ≤⌂∫≡™╢⁹

─ │ ⌂≥⁹ 

─₈ ╕≈╡₉⌐№╦∑≡ ⌐ ∆╢ ⁸

⅜ ╦╣⁸ ⌐ ⇔√ ⅜ ─ ╩ ╢⁹ 
⅔⅔╖⌡

 

⅛╠ ╩ ∫√ ─ ─ ─ ─ ⌐

─ ⅜ ↕╣⁸∕╣╩ ℮╟℮⌐ ⅜ ╠╣≡™

╢⁹ 

─ ⁸ ─ ─ ⅜

─ ⌐⅛⅛∫√⁹ ⌐ ∫√ ⅛╠⁸ ⅛╠ ⌐

⅝⁸ ─ ╩ ∫√≤↓╤⌐ ⅜№╢≤™℮⅔

→╩ ↑⁸ ⌐ ╡ ⅝ ⇔√⁹ ⇔√
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─ ⅜ ╩ ╢ ╩ ⇔√↓≤⅜ ≤⌂∫√

≤™℮ ⅜№╢⁹ 

⌐ ╩ ⇔√₈ ╕≈╡₉⅜ ╦╣≡™╢

⅜⁸ ⌂≥│ ≢ ↕╣≡™╢⁹ 

 ─ ⌐№╢ ⁹ ⌐│⁸

⅜№╡⁸ ╙ ↕╣≡™╢⁹ ⌐ ⇔

√─│ 38 ≢⁸ ⁸ ⁸ ⌐╙ ─

⅜№╢⁹ 

╙≤╙≤№∫√ ⅜⁸ 11 ⌐ ╩

↕╣⁸ ≤⌂∫√⁹↕╠⌐ 11

⌐⁸ √⌐ ┼─ ╩ ╘≡ ╩ ⇔≡ ─

≤⌂∫√ ≢ ∫≡™╢─│ ⁹ 

│ ─ ⌐ ↕╣√≤─ ⅜№

╡⁸ ≤ ≤↕╣╢ ╩ ≤⇔⁸ ─ ה

ה ╩ ╢⁹ │ ─

⌐ ─ ╩ ╘╟℮≤⇔≡ ─ ⅛╠

⇔√╙─≢⁸ │⁸ ≤ ∂ↄ⁸ ≤

≢№╢⁹ 
⌂ ∆

 

 

 

 

─ ─ ↄ⌐№╢⁸ ≢№╢⁹  ⁸

 ─₈  : : ₉  

45 ⌐ ↕╣≡™╢ 13 1673 ─ ↑⅜№╢

─ ⌐╟╣┌₈ ♄ ⱡ ꞌ ♬☿☼₉≤™℮⁹

─ │ ⁸ ⁸ ≢№╢⁹ 

⌐ ╩ ™⅛↑≡ ╩ ⇔√ ⱡ ⅜

⇔√≤™℮ ⅜№╢⁹ ⱡ │ ─ ≡

─ ≤⌂∫≡™╢⁹ 

⅜ ╩ √ ⁸ ≤≤╙⌐ ⇔√ ≤⇔≡

⁹╕√ ╟╡ ⌐∆←─≤↓╤⌐ ─ ≤⌂∫≡

™╢ ⅜№╢⁹ 

10 ⌐ ⅜ ╦╣≡⅔╡⁸ ─ ─ ⅛

╠ ╩ ╗ ≤ ⌐╟╢ ─ ⁸ ≤

⅜ ↕╣≡™╢⁹ 
™ ⅔℮ ─

 │⁸ ⌐ ⇔√≤™℮ ⅜№╢

≢⁸ ⌐ ↕╣√ ⅜ ─ ⌐

↕╣≡™╢⁹ ─ │ ⁸ ⁸

≢№╢⁹ 

≤⇔≡⁸ 11 ⌐₈ ↑ ╡₉⅜⁸ ╡⁸

╡⁸ ╡─ ≢ ╦╣≡™╢⁹⅔ ╩ ∑√ ╩

⅝ ∆⅔ ╡≢№╢⁹ 
⇔╞℮↑™

 

∕╙∕╙ ≤ ∆╢ ─ ≢№∫√╙─⅜⁸

⁸ ⌐ ─ ⌐ ⇔√╙─⁹

─ ≢№╢ ─ ⅜ ≤⌂∫

≡™╢⁹ 
⇔⅔┌╠

 

 

 │ ⅜ ─ ≤ ⅎ╠╣╢ ⁹

│ ≢№╢⁹ ─☻◑─ ₈ ☻◑₉│⁸ ─

⌐ ↕╣≡™╢⁹ 

⌐│⁸ ⌐ ⌐╟╡ ⅜ ⌐

╙╣⁸ ⅜ ╕∫≡⇔╕∫√↓≤⅛╠⁸ ─ ⌐

⇔⁸ ╩╙√╠⇔√≤™℮ ⅜№╢⁹↓─ ⌐

∟⌂╖⁸ ─ ⅛╠ ╪∞ ╩ ─
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⌐ ⇔⁸∕↓⅛╠ ─ ╛ ⌐ ∆╢√

╘─ ╩ ∫≡ ─ ╩ ℮₈ ╕≈╡₉╩

⌐ ∫≡™╢ ─ │⁸ 60 ─ ─

⅜№╢₈ ∫╔─ ₉≢ ↕╣╢ ⌐

│⁸ ╩ ─ ≤⇔ ה ⌐ ╩ ╘

√ ─ ╩ ⌐ ⅛╠ ⇔√

⅜ №╡⁸ ╛ ─ │

─ ⌐ ↕╣≡™╢ ⁹№╦∑≡

⁸ ╕≈╡ ⅔ה ⅔ ⌂≥╙ ╦╣╢⁹ 
⌐∫↓℮

 

 

 ⌐ ╩ ⇔√ ⌐ ∆╢≤™℮

─№╢ ⁹ │⁸ ⁸ ─ ⁸

⁹ 

⌐ ╠╣√ ⅜ ─ ≤⌂∫≡™╢

│ ⌐ ⁹ 

 ─ ≢⁸ ⅜ ╩ ⇔⁸

╩⅔ ╡⇔√↓≤⅜ ≤─ ⅜№╢⁹ ⌐

─ ≤⇔≡ ↄ ╠╣╢╟℮⌐⌂∫√⁹ │

⁹ ─ ─ ⌐ ≢ ⌐╟╢

ה ⅜ ╦╣√ ⁸ ⱡ ⌐ ╡⁸ √∟⌐╟╢

⌂ ⅜ ↕╣╢⁹ 

⌐⁸ ≤™℮ ⅜№╡⁸ ╣√ │ ≢╙ ⇔

≡ ⌐ ╢↓≤⅜≢⅝╢⁹ 
⅝ ⌠ ⅛ ╦

 

  

28 ⌐ ↕╣√ ≤ ∂ ─ ⌐ ∆

╢⁹ │ ⁸ ⁹ ⌐№∫√

╩ ⌐ ⇔√≤↕╣⁸ ⌐│ ⌐ ∫≡

─ ⌐ ⇔√ ─ ╙№╢⁹ 

│⁸ ╕≢⁸₈ ₉≤⇔≡ ─

⌐№╡⁸ ─ ה ─╖⅜ ⌂ ≢№∫

√⁹ ⌐ ↕╣√─│ ⌐⌂∫≡⅛╠≢⁸

⌐ ⅜ ↕╣√─╙ ≢№╢↓≤⅛╠⁸

─ ≤ ⅎ╠╣╢⁹ 
╝⌐⇔⅜╦

 

 

╝≥─↕╪

 ─ ╡ ⌐ ∆╢⁹ │⁸

─ ⌐ ─ ─ ⌐ ↕╣√≤─

⅜№╡⁸∕─ ⌐ ─ ╡ ≤⇔≡ ⅜

─ ─ ╩ ╪≢⅝≡ ⇔√≤ ⅎ╠╣╢⁹ ╕

≢│ ╩ ∫≡™√⅜⁸ ─ │ ה

ה ≢№╢⁹ 

15 ⌐₈ ₉⁸ ⌐₈

₉─ ⅜ ╦╣≡™╢ ₈ ₉─ │

≢ ⁹₈ ₉≢│⁸ ⌂

≥╩ ⌐⁸ ─ ─ ─ ≤↕╣

╢ ⅛╠ ╕≢ ⅜ ╦╣╢≤≤╙⌐⁸

⅜ ↕╣╢⁹ │⁸₈ ─ ₉

≤⇔≡⁸ ─ ⌐ ↕╣≡™╢⁹ 
ↄ ↕ ≈

 

 

⇔ ╠ ⌡

 ─ ≤≤╙⌐ ╩ ╤∆ ⌐№╢

⁹ ⌐ ⌐ ⇔√⁹ │⁸ │ ≢

№╢⅜⁸⅛≈≡│ ≢№∫√≤ ⅎ╠╣╢⁹ 21

╟╡⁸ ╛ ─ ╩ ─ ⅜ ╢

⅜ ⌐╟╡ ⌐ ╦╣≡

™╢⁹↓╣│ ─₈ ╡₉ ─ ⌐ ╩ ═
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≡ ╩⇔⁸ ⌐ ⌐ ╢ ╡ ─ ⌐ ≠™≡ √

⌐ ╠╣√ ╡≢№╢⁹ 
↓℮∑╪

 ⅜№╢ ⌐│ ≤ ┌╣≡ ⅝

⌂ ⅜№╡⁸∕↓⅜ ─ ⅝─ ⌐ ⅜⅛╡

⌂ ╩ ℮⌂≥ ─ ─ ⌐⌂∫≡™√⁹

⌐⌂╡⁸ ≢ ⅜ ↑√↓≤⅛╠⁸ ⌐ ⅜

⁸∕─ ⁸╙≤⅛╠─ ≤≤╙⌐ ╩ ≤

⇔√⁹ ⌐ ⌐╕≈╦╢ ─№╢ ─

╩│∂╘≤⇔≡⁸ ⁸ ⁸ ╖ ⁸

ה ─ ⁸ ─ ⁸ ─ 1200 ⌂

≥ ╝⅛╡─╙─⅜ ↄ ╠╣≡™╢⁹╕√⁸⅛≈≡─

│ ─ ≤⌂∫≡™╢⁹∕─ ─

≢│ ╖ ─↔ ⅜№╢⁹ 
⇔ ╕

 

 

└ ⌂ √ ╖

 ─ ⌐╕≈╦╢ ≢⁸ ─

─ ⌐ ≡╠╣≡⅔╡⁸ ─ ⌐ ↕╣≡™

╢⁹ │ ≢⁸∕╙∕╙│ ─ ≢№

∫√⅜⁸ ⌐ ⅜ ⇔√√╘⁸ │ ≤∕─

⌐№╢ ─⅔ ─╖≤⌂∫≡™

╢⁹↓─⅔ │⁸⅛≈≡│ ⅜ ─ ╩ ∫≡ ╙

∫√╙─≢⁸ ╙₈ ═╢ ⌐ ╠⌂™₉≤™℮ ™╩ ╘

⇔╚╙∂╩ ∆╢ ⅜ ™≡™╢⁹ 

⅛╠ ≡ ╩ ™√ ⅜ ↕╣√↓≤⅛

╠⁸ 18 ╟╡⁸ ⌐ ∆╢ ⅜ ╦╣≡™╢⁹

╕√⁸ ─∆← ⌐ ≤™℮ ⅜№╡⁸ ⌐

∫≡ ⅛∫√≤™℮ ─ ⌐≈™≡─ ⅜ ╙

╠╣≡™╢ ─ⱴ☻◖♇♩≤╙⌂∫≡™╢ ⁹ 
™ ⅛ ╒

 

 

 11 ⌐ ╩ ∆╢ ─ ⌐ ⇔√ ≢⁸

≢│ ⌐ ∑╠╣≡™╢⁹ ─ │

≤ ≢№╢⅜⁸∕╙∕╙│ ⅜ ─ ≢№

∫√≤ ⅎ╠╣≡™╢⁹ ⌐│ ≤╙ ┌╣⁸

⌐ ⅜ ≤⇔≡ ⅛╣≡™√⁹╕√⁸ ⅛╠

⌐⅛↑≡│⁸ ─ │ ≢⁸ │ ─ ≢

│ ⁸ │ ≢ │ ≤™℮

╙ ╠╣≡™√⁹ 

⅜ ⌐ ∑╠╣√ ╩ ⇔≡ ╦╣≡⅔

╡⁸ │ ╩ ≤⇔√ ╩ ™√

─ ╩ ╢ ≤ ╦∑√₈ ╕≈╡₉≤⌂

∫≡™╢⁹ ≢ ╦╣╢ ⌐╟╢ ╖↓⇔⅜ ≢№

╢⁹ 
⅔™⅜╖

 

 

╕

≈╡  

─ ₈ ₉─ ─ ≢№

╢⁹ │ ⁹ 

⌐│⁸ ─ ⅜ ⌐⁸ ─

│
∞ ™ ╗ ⅛ ≢

⌐ ⇔≡ ™⁸∕─ ⌐ ╩ ∫√ ─

⅜⁸ ╩ ⅝⁸ ⌐ ⇔√≤↓╤ ⅜ ™≡ ╩ ╛

∆↓≤⅜≢⅝√≤™℮ ⅜№╢⁹↓─ ⌐ ≠⅝⁸

⌐⁸ ─ ⌐ ╦∑≡₈ ╕≈╡₉⅜

╦╣≡™╢⁹↓─ ╡─ │ ─ ╩ ⇔√ ─

≢⁸ ╦∑≡ ╩
⅔ ↕ ∏

↑⇔√ ─ ┼─ ≤

╩ ╣╢ ─ ╩ ℮ ₈ ─ ₉╙

↕╣≡™╢⁹ 
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│ ↓ ⌡

 

 

╝

╛  

ⱡ

 

ⱡ

 

─

 

β ╕≢│

 

╙ ⅜ ↄ ─ ₈ ₉⅜ ─

─ ⌐№╢⁹ ─ │ ─

≤ ≢№╢⁹ ─ ╖⅛╠₈╝╛ ₉≤╙

↕╣╢⁹ │ ⌐╟ↄ ↕╣⁸ ─

™─ ≤ ╦╣√⁹ ⌐ ⅜№╡⁸

╛ ⅜ ╦╣≡™╢⁹ 

⌐╝⅛╡─ ™ │⁸ ─ ⁸ ⱡ ⁸ ⱡ

⁸ ⌐╙№╢⁹ ⱡ ─ │ ─⅔ ─ ⅛

╠ ↑√≤↕╣╢⁹ ─ │ ה ה

≢№╢⁹ ⱡ ─ │ ⁸ ─

│ ≤⌂∫≡™╢⁹ 
⇔╜−╪∂

 

 

 ─ ⌐№╡⁸ ⌐ ⅜ ⇔√≤

↕╣╢ ─ ╙⁸ ⅜
≤ ∫ ↓

╩ ™≡

╩ ⅝⁸∕↓⅛╠ ⅜ ⇔√≤™℮╙─≢№╢⁹

─ │₈ ─ ₉≤⇔≡ ⇔⁸ ╙ ∆╢⅜⁸

│≢⅝⌂™ ⁹10 ⌐ ↕╣√ ≢│⁸ ⌐₈

₉≤ ┌╣╢╒≥─ ╩ ∫≡™√⁹

─ ─₈ ₉⅜ ─ ⁸₈

₉ ─ ⅜ ╢ ≤₈

₉⅜ ─ ≤⌂∫≡™╢⁹ 

≤ ⌐ ⅜ ⌐ ╦╣≡™╢⁹↓─℮∟⁸ ─

≢│⁸ ≤≤╙⌐ ⌐ ╩ ╘≡ ╖ ⅜

╦╣≡⅔╡⁸ ─ ╩ ⌐ ╖ ╛⅔ ↕╪

⅜ ─ ⅛╠ ╩ ⇔⁸ ─ ┼

⇔⁸ ⇔≡™╢⁹ 
™ ∏ ↕╪

 

 

│⇔╡╝

 

⌐ ∆╢ ╛ ⁸ ─

≤⌂∫√ ⁹⅛≈≡│ ⌂≥≤ ┌╣≡™√⁹

│ ∞⅜⁸ ─ ⌐ ⌐ ⇔√≤

↕╣╢⁹ ─ ⌐│⁸ ⅜ ─ ⌐

⌐ ↕╣√ ⌐ ⇔√≤™℮ ⅜№╡⁸∕─

─ ╩ ⅛∫√↓≤⅛╠ ⅜ ⇔⁸

≤╙ ┌╣╢╟℮⌐⌂∫√⁹ ⅛╠─ ⅜ ↄ⁸

≤ ╦∑⁸ ≤№⅜╘╠╣√⁹ ⌐ ─

─ ⌐№╢ ⅜№╢⁹⌂⅔⁸ ─ │

⁸ ⁸ ⁸ ≤⌂∫≡™

╢⁹ 

≤⇔≡─ ⁸ ─ ─ ⁸11 ─ ⌐

╩ ∫≡™╢⁹↓─ ⌐│ ─ ╩

⌐ ⇔≡™╢⁹╕√ ⌐│ ─ ⅜№

╡⁸ ⅜ ╦╣╢⁹ 
™ ≤ ℮

 

 

≢ ⅝ ╝

 ⅛≈≡₈ ₉≤™℮ ⅜ ™≡™√ ⌐

⅛╠₈ ₉≤⇔≡№∫√≤↕╣╢ ⁹ 
™ ∏ ⌂ ⅜ ⅔ ⅛

 

 

╝ √ ⌐

 ─ ≤ ┌╣⁸ ≤↕╣╢⅛≈≡─

─ ⌐№╢ ⁹ │ ≤ ┌╣≡™√⁹ ─

│ ≤ ≢⁸ │ 10 10 ≤⌂∫

≡™╢⁹ 

 ⌐ ∆╢⁹ ─ │⁸ ⁸ ⁸

⁹ ↄ│ ה ה ─ ≢№∫

√≤ ⅎ╠╣≡™╢⅜ │ ≢№╢⁹╕√⁸ ⅛
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╠ ⅜ ⇔≡⅔╡⁸↓╣⅜╙≤╙≤─ ≢№∫√≤

ⅎ╠╣≡™╢⁹ 

⌐⁸ ⅜⁸ ╩

≤⇔≡ ╡ ╦╣≡⅔╡⁸ ⌐ ⇔≡ ╖ ≤

⅝⅜ ╦╣╢⁹ ╙ ⇔≡ ⌐ ╩ ⅎ╢⁹ 
№ √ ╖

 

 

 ╕≢ ─ ≢№∫√ ─ ⌐№╢ ⁹

─ │ ⁹ 

─ ≤─ ⅜№╢₈

₉⌐╟╣┌⁸ ⁸ ─ ≢№∫√

─ ⅜⁸ ⌐ ™√ ⌐╟╡ ─ ⅜ ╪≢™╢

─╩ ╣⌐ ™⁸ ⌐ ─ ╩ ™≡ 100 ─ ⌐

╗≤ ⅜ ⌐ ∫√↓≤⅛╠⁸₈ ₉≤⇔≡ ╢

╟℮⌐⌂∫√≤™℮⁹ ⌐│ ⇔√ ─ ⅜∏╠╡≤

╕╣≡™≡⁸ ─ ╩ ∂╢↓≤⅜≢⅝╢⁹ 

10 ⌐ ≢№╢₈ ╕≈╡₉⅜№╡⁸

┼─⅔ ╖ ─ ⌐ ∫√₈ ╖ ₉─ ≤⁸

⌐ ⅜ ─ ╩ ∂╢₈ ₉╩ ∫≡™╢⁹₈

₉≤₈ ₉⅜ ─

⌐⌂∫≡™╢⁹ 
≢ ╝

 

 

↑ ╒ ℮

 ─ ⁸ ⌐╟∫≡ ⇔√≤─

⅜№╢ ╙ ⌐╟╢ ─ ─

≢⁸∕╙∕╙─ ⅜№╡⁸ ╕≢│ ─ ╙

─ ≢№∫√⁹ ╙ ⅜ ⇔≡⅔╡⁸ ⌐

⅜№╢⁹ 

│ ≢№╢⁹╕√⁸ ⌐ ⅜ ≢

⇔√ ⌐ ∫√≤↕╣╢ ─ ⅜ ╡⁸ ─

≤╙⌂∫≡™╢⁹ 

₈ ─ ₉⅜ ─

≤⌂∫≡⅔╡⁸₈ ה

ה ₉╙ ─ ⌐⌂∫

≡™╢⁹ 
№⅛ↄ╠

 

 

 ─ ─ ╣⌐ ⇔≡™╢ ⁹ ─

⁸ ⅜⁸ ⅜ ╩ ╛⇔≡™╢≤↓╤╩ ≡

╩ ⇔⁸ ╩ ⇔√≤™℮ ⅜№╢

│⁸ ─ ⅜ ↄ ↕╣≡™√√╘⁸

─ 13 ⌐ ≤⇔≡ ⇔√─⅜ ╕╡⁹ ─

╙ │ ─ 12 ⁹ 

⌐↔ ↕╣⁸ ⅜ ≢⅝╢⁹ ⌐

─ ≤⇔≡ ─⅔ ╡⅜№╡⁸ ≥╙ ⌂≥

⅜ ╦╣╢⁹ 
╕≈─╛╕

 

 

 │ ⁹ ─ │ 25 ⌐ ≢ ↑√ ⁸

⌐ ↕╣√╙─≢№╢⁹ 

─ ⌐ ⌐ ⇔√ ╩ ─ ↕ ⱷ

ꜟ♩כ №╢ ⅛╠ ─ ┼ → ≤∆₈ →₉─

─ ≤⌂∫≡™╢⁹╕√⁸⅛≈≡│ ⅜ ╦╣

≡™√⅜⁸ ≢│ ≤ 11 ─ ─╖≤⌂∫≡™╢⁹ 
╦ ↄ ╠

 

 

∆ ↄ ⌂ └ ↓ ⌂

 ⌐ ─ ─ ⌐ ⅜ ⇔√↓≤╩ ≤

⇔≡ ⇔√⅜⁸∕─ ⅜ ⌐ ⇔√√╘ ⇔√

≤™℮ ⅜№╢⁹ ╕≢│₈ ─ ₉≢№∫√⅜⁸
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⌐ ™ ≤⌂╡⁸ 28 ⌐

⌐ ⅜ ↕╣√⁹ 

⅛↑  ⌐ ⅜ ™√ ⌐ ⅛╪≢⅝√ ≢№╢≤─

⅜№╢ ╩⁸ ⌐ ⅜ ⅝

╡⁸ ─ ≢ ∫≡™╢⁹ 
╛╕⌂⅛

 

 

│ↄ↕╪

 

─ ─ ≈≢⁸ ─ ⅜ ⁹╙

≤╙≤│ ─ ≢№╡⁸ ⌐ ≡ↄ╢

⅜ ─ ⌐ ⇔√≤™℮ ─ ╩ ≤⇔

≡™√⁹ 36 ╟╡ ≤⇔≡₈  ↓™↓

™ ₉⅜ ╦╣≡⅔╡⁸ ⁸ ⌐ ⅎ⁸

⁸╖↓⇔ ─ ⌂≥ ⌐ ╦╢ ╙ ↕╣≡™

╢⁹ 
│ ∑ ═

 ⌐ ╠╣≡™√ ─ ─

╩ ⌐ ╢╟℮⌐⌂∫√ ⁹⅛≈≡│

⌐ ⁸10 10 ⌐ ⅜№∫√⅜⁸ ≢│⁸

⌐₈ ╕≈╡₉⅜ ⌐ ↕╣≡™╢─╖≤⌂∫

≡™╢⁹↓─╕≈╡≢│⁸ ≢ ⌐╟╢

ה ⅜ ╡ ╦╣⁸ ─

≢│ ╩ ∆╢⁹ 

 ╕≢₈⅔ ↕╪₉─ ≢ ╠╣⁸ ⌐ ⌐

╢ │ ∏ ⇔≡™√ ≢⁸ │ ≤

≢№╢⁹ ⅜ ⇔⁸ ⅜ ⇔√≤™℮

─ ≤ ∂ ╩ ≈⁹↓─ ─ ⌐│

≤─ ╦╡╙ ╠╣≡™╢╙─⅜№╡⁸ ≤─

╙ ⅎ╢⁹ 

⌐ ╦╢ ≤⇔≡│⁸ ─ ⁸ ה

─ ╡ ⅛≈≡─ ⁸11 27 ─

⁸12 31 ─ ⅜№╢⁹ 

─ ⌐ ↕╣≡™╢₈ ₉⁸

─₈ ₉ ─ ⅜№╢⁹╕

√⁸ ╩ ∂≡ ⅛⌐ ╢↓≤ ⅜ ↕╣√

⌂ ─ ╙ ╦∫≡™╢⁹ 
╛╕⇔╤

 

 

╛ↄ⅔℮™╪

 

─ ↄ⌐ ∆╢⁹ │ ⁹

⅜⁸ ─ ─ ⌐╟╡⁸ ╩ ⇔√≤─

╩ ⌐ ≈ ≢⁸ ─√╘⁸ ⁸

⁸ ┘ ╩ ⇔≡ ╩ ≡⁸

╩ ⇔≡ ≤⇔√≤ ⅎ╠╣╢⁹ 

⁸ ─ ≤⇔≡ ⌐╟╡ ⇔√

⅜⁸ ⌐ ⁸ ⅜ √ ⁸ ─ ╩

↑ ⇔√⁹ 

≢ ⌐ ╦╣╢₈ ╕≈╡₉─ ⅜

≢ ╩ ∫√ ⁸ ∆╢⁹ ─ ⅜ ╣

╢≤ ─ ⅜ ⇔⁸∕─ ╩ ⌐ ╣╢⁹ 

─ ≤ ╦╣╢ ─ ⅜ ─

⁸ ─ ≤↕╣╢₈ ₉

╙≤│ ⅜ ─ ≤

⌂∫≡™╢⁹ 
№ ╦ ≠

 

 

∞™⅔℮

 ─ ⁸ ⌐ ™ ─ ╩ ╣√

⅜ ╩ ╡ ≡⁸ ⌐ ↑√ ≤ ╠ ⇔√
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╩ ≤⇔≡ ⇔√≤─ ─ ⅜№╢⁹

│↓─ ≤ ≢ ≤⌂∫≡™╢⁹ 

⅛╠ ⌐ ╦╢₈⅔∫⇔╞═ ₉╩⁸ ≤ ─

╡ ⁸ ⅜ ⌐⌂∫≡ ╢₈№╦≠ ⅔∫⇔╞═

₉─ ⅜ ⌐ ╦╣≡™╢⁹₈⅔∫⇔╞═ ₉│

≢ ↄ⅔∆ⅎ≤™℮ ╡ ≤ ⅛™─ ─ ה

─ ╩ ∫√╙─⁹ 
∟╜℮←℮

 

 

 ─ ⁸ ↄ─ ─ ⌐ ⅜№

╡⁸ ⌐ ╡⅜ ╦╣≡™╢ ⌐

│ ≤₈ ─ ₉╙ ↕╣≡™╢⁹ ─ ⌐│

≤ ≤ ┌╣╢ ─ ╩ ┘╢ ⅜№

╢ ⁹ 

≢│⁸ ─ ─ ⌐⁸ ┼≤≈⅝ ⅜ ↕

╣╢⁹₈┼≤₉≤│ ─ ≢⁸ ∂≡⁸ ─ ╩ ╘╢

─ ≤⌂∫√⁹ ┼≤≈⅝ │↓─ ─ ⌐

╦╣≡™√╙─⁹ 
─ ↨ ╦

 

 

 ─ ↄ⌐ ╠╣≡™╢ ─ ⁹ │ ≤

⁹ 14 ⁹₈ ─№╢≤↓╤⌐│ ∏↓─ ⅜

╠╣≡™╢─≢₉≤ ⅜ ⌐ ↕╣≡™╢⁹ 
↑╪╘™

 12 1584 ─ ≢ │ ─

⁹ ─ ⅜№╢⁹ 

 ─ ⌐№╢⁹∕╙∕╙│ ─ ↄ⌐№∫√⅜ ⅜

╩ ≡√√╘⁸ ⌐ ⇔≡™╢⁹ ⌐ √

⅜ ≢ ╦╣≡™√ ╩ ╘╢√╘ ⇔√≤™℮

⅜№╢⁹ ⅛╠ ─ ≢№╡⁸ │ ⅜

∆╢⁹ 

─ ⌐│ ⌐₈ ─ ₉⅜ ≡╠╣≡™√

⅜⁸ ⁸ ⌐ ↕╣√√╘⁸ │ ─╖

⅜ ╢⁹ ⌐│ ─ ⌂≥ ─ ╙№╡⁸13─

⌐│⁸ ⌐ ⅜⁸ ─ ⌐│ 12 ─ ⅜

⅛╣≡™╢⁹ 
⅛ ╖ ∆ ╦

 

 

 ⅜ ─ ╩ ╢√╘⌐⁸

─ 17 ⌐ ⇔√⁹ │ ⁹

─ ─
┘╞℮∂╞

₈ ₉

╩ ╢ ─ ≤⌂∫≡™╢⁹ 

─ │⁸ ⁸∕╣╕≢─ ⅜ ≢ ⇔√

√╘⁸ ─ ╩ ⇔√╙─⁹ 
⅛ ↑ ╝

 

 

╙╪∂╜≥℮

 ⅛╠ ╩ ∫√ ⌐№╢⁹ ⁸ ⅜

╩ ⇔√ ⌐ ╩ ∂⁸ ⌐ ∫≡ ╩

╡⁸ ⌐ ∫√↓≤⅜ ≤↕╣╢⁹ ↄ⅛╠ ⅜

⇔≡™╢↓≤⅛╠ │₈ ─ ₉≤⇔≡ ╠

╣╢↓≤≤⌂∫√⁹╕√ ≤⇔≡╙ ─ ™

─ ⌐ ─ ≢№╢ ⅜ ╣≡ ─ ╩ ⇔√≤™

℮ ™ ⅎ⌐⌂∫≡™╢⁹ 

╕≈╡⅜ ⌐ ╦╣⁸ ⅜≈ↄ≤™℮

⅜ ╠╣≡™╢⁹╕√ 12 ⌐ ╦╣╢₈

╤℮ ₉─ ─ ≈≤⌂∫≡™╢⁹ 

─ │ ─ ⌐ ⇔√╙─⁹₈ ₉

│ ─ ⌐ ↕╣≡™╢⁹ 
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 ⁹ ≤ ⅜ ∫√ ⌐ ┘ ╕╣√≤ ╦

╢ ⅜ ╠╣≡™╢⁹╕√⁸ ⌐│ ─ ≤

⇔≡ ⅜ ↕╣≡™╢⁹ 

12 ⌐ ╦╣╢₈ ╤℮ ₉─ ─

≈≤⌂∫≡™╢⁹ 
⇔┬

 

 

⇔┬√⅛

 ─ ⅜№╢ ⁹ ≢│ ╡ ⌐

№╢ ≈─ ╩ ∫≡☻♃fiⱪ╩ ╘╢ ─

⌐ ≠↑╠╣≡™╢⁹ 

 ─ ⁸ ─ ╩ ╛⇔√≤↕╣╢↓≤⅛╠⁸

⅜ ╩ ⇔√↓≤≢ ╠╣╢⁹ │

⁹ 
═∫⇔╞

 

 

 ─ ⁸ ─ ≤↕╣╢⁹ ⌐

│ ─ ╩│∂╘ ⅜ ╠╣≡™╢⁹

─ ╩ ╡ ↄ ─⅔ ↕╪┼─ ─╙≤⌐

⅜ ⇔≡⅝√ ≤⌂∫≡™╢ │

─ ≢⁸ ≤ ╝⅛╡─ ≤ ™ ⅎ╠╣≡™

╢⁹ ₈ ─ ₉╙ ∆╢ ⁹ 

⅛↑  ─ ─ ⅜⁸ ─ ≢№∫√ ⌐ ≢√

⁸ ⌐ ╕∫≡™√ ⌐ ┘⅛↑╠╣√⁹ ╡

⇔≡ ╣ ╡ ─ ≢ ™ ╘√≤↓╤ ╩ √≤™℮

™ ⅎ⅜№╢⁹ ₈⌂⌂ↄ╡─ ₉─ ⌐№╢⁹ 

 

│ ─ ⌐ ⌐╟∫≡⁸

≤≤╙⌐ ↕╣√≤↕╣╢ ─⅔ ⁹

─ ⌐ ⁹ ─ 7 ╟╡ ─ ≤

⌂∫√⁹ ⅜ ⅝≤™℮↓≤⅜ ⌐ ⇔™≤↕╣≡™

╢⁹ 

⅜ ∆╢⁹↓─ │⁸ ─ ⁸

─ ⌐⁸ ─ ⅛╠ ─ ⌐ ─

⌐╟╡ ↕╣√╙─≤⌂∫≡™╢⁹ 
⇔╠╒⌡

 

 

 ─ 15 ⌐ ↕╣√≤↕╣⁸₈⅔ ₉≤⇔

≡ ⇔╕╣≡⅔╡⁸₈ ₉≤╙ ┌╣╢⁹ ─

─ ↄ⌐№╡⁸ ⌐ ╩ ╪≢ ⅜ ╦╣

≡™╢⁹ 

 ₈ ╣┌⁸ ╩└⅛⌂™₉≤ ╦╢ ─

╩ √ ה ה ⌂≥─ ⅜ ⌐

⇔√≤↕╣╢ ⁹ 
⇔ ╙ ═

 

 

ↄ ╕ ─

 ⁸ ─ ⌐⁸ ⌐ ≡™√ ─

─ ⌐ ⅜ ∫√↓≤⅜ ─ ≢№

╢⁹ ─₈ ₉│ ─

⁸ ─ ≤↕╣≡⅔╡⁸ ≤⌂∫

≡™╢⁹ │ ⁸ ⁸ ≢№╢⁹ 

⌐ ≤⁸ ⌐ ≡ ∫√ ─ ⅜ ↕╣

╢₈⇔╙═⅔╪∑╪╕≈╡₉⅜ ╦╣≡™╢⁹ ↕╣╢

₈ ₁ ₉╙ ⌐⌂∫≡™╢⁹ 
⌂ ╠ ∞

 

 

⌂ ╠ ⅔℮

 ╩ ╤∆ ™ ⌐№╢⁹ ⌐│⁸

⁸ ─ ⌐ ⌐ ╣≡™√

⌐│◑Ⱡ☻⅜ ─ ≤⇔≡ ⇔

√ ⅜ ⌐№∫√≤↕╣╢ ⅜⁸╟╡™™ ╩ ⇔

≡ ─ ╕≢ ≡ ⅛↑ ╩⇔√≤™℮

⅜№╡⁸ ⌐│ ⅜ ≤⇔≡ ╠╣≡
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™╢⁹⅛≈≡│ ─ ≤⇔≡ ↄ─ ─ ╩ ╘≡™

√⁹ 

√∞⇔⁸↓─ ≤ ╦╣╢ ⅜ ⌐ ╣╢─│⁸

─ ─ ⅛╠≢№╡⁸╕√⁸ ≢№╢

─ ⌐│↕╠⌐ ∫√₈

₉─ ⅜№╢⁹ │ ─ 10 ─

≤↕╣╢ ⅜ ⇔≡™√⅔ ≢№∫√≤™℮⁹ 

↓─ ≢│⁸ ⁸ ╩ ≤⇔≡ ⇔≡⅔╡⁸

│╙≤╙≤ ⅜ ≢ ⅛∫√╙─∞≤⇔≡™

√⁹ 
→ ╤

 

 

 ﬞ ─ ⌐ ⇔≡™√ ⅜⁸ ─ ⌐╟╡⁸

™╛∆™ ─ ⌐ ∫√⁹∕─ ⌐ ─ ⅜

↕╣∕╣╩ ≤⇔≡ ╩ ≡√≤™℮ ─

⅜№╢⁹ ⅜ ⁹ ╕≢│ ⌐

╕╣⌂™ ⅜ ∆╢ ≤╙⌂∫≡⅔╡⁸ ╛

⌂≥⁸ ─ ─ ╩ ∆ ⅜ ↄ ╦∫≡™╢⁹ 

⌐ ╛ ⌂≥⅜ ∆╢ ⅜№╢⁹

╕√⁸ 22 ╟╡ ╕∫√ ─ ─ ≤╙⌂∫

≡™╢⁹╕√⁸ ⌂≥⁸ ─ ⅜№╢ ⌐│

≢─ ⅜ ╦╣╢↓≤≤⌂∫≡™╢⁹ 

 1989 ⌐ ⅛╠ ╩ ↑⁸

─ ⌐ ⇔√⁹ │ 10 8 ≢⁸

⅛╠ ╩ ⇔≡ ⌐ ↑≡⁸ ╛

─ ╩│∂╘⁸ ⁸ ⁸

⌂≥⁸ ╝⅛╡─ ₁⌂ ╛ ⅜ ↕╣╢

⅜ ╦╣≡™╢⁹ 
⅛ ⅎ ╢

 22 ⌐⁸₈→╤₉≤₈ ╢₉⌂≥─ ╦∑≢

⁹ │ ◌◄ꜟ─ ⁹ 
└ ╠ ╝

 

 

 │ ≢⁸ ╕≢│ ╩ ≤∆╢ ≢

№∫√⅜⁸ 40 ⌐ ─ ╣─ ≢ ─

⌐ ↕╣╢⁹∕─ ⁸ ↕╣⁸ ─

≢№╢₈ ⁸ ⅜ ╘─ ⁸

ⅎ⌂≥≢ ⇔≡™√ ⌐⁸ ⌐ ⅎ╠╣ ⌐ ⅛

∫≡ ╣╩ ╛⇔√ ₉⌐∟⌂╪≢ ╩ ⇔⁸ 55

⌐ ≤ ↕╣√⁹ ─ │ ≤ ≢№

╢⁹∆← ⌐ ─ ⅜№╢⁹ 

⌐⁸ ™ ⅜ ↕╣√ ╩ ╛⇔⁸ ╟╡

∟ ∫√ ╩ ⅝⌂ ≢ ⅛⇔⁸ ⅎ√⅞∫√∕─

╩ ⅜ ⌐ ╡⅛↑₈ ₉₈ ₉╩ ℮

₈ ╕≈╡₉⅜ ╦╣≡™╢⁹╕√ ⌐│ ⌐∟

⌂╪≢ ╩ⱴ☻◖♇♩≤⇔√ ╡₈ ╕≈

╡₉⅜ ╦╣╢⁹ 
┤ ↄ ∂

 

 

╗╠⅛╖

 │ ⁹ │ ⌐ ⌐ ⌐ √≤↕

╣╢ ≢№╢⁹ 

10 ⁸ ≤ ╦∑≡⁸ ▪ꜟⱪ☻ ﬞ ה

ﬞ ─ ─ ≢№╢ ╩ ⅎ≡⁸ ₈ ₉

⅜ ╦╣╢ │ ─ ≢№∫√√╘⁸

╙ ╦∫≡ ⁹↓─ ⌐₈ ₉╛₈┼╪═≤╡₉⅜

↕╣╢⁹ 
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₈ ─┼╪═≤╡₉│⁸ ⅜⅔ ┘≢ ⌐ ╣√

⁸ √∟╩ ⇔╘╢ ╩⁸ ⇔™ ─ ≢ ╘⁸

⇔√ ╩╙≤⌐ ╠╣√ ─ ≢⁸ ─

⌐ ↕╣≡™╢⁹₈ ₉│⁸◦ꜗ●ⱴ≤ ┌

╣╢ ─ ≢ ╠╣√ ╩ ╡⁸ ╛ ⌐ ╦∑≡

≢ ╢ ≢⁸ ⌐ ≠ↄ⁹₈ ─┼╪═

≤╡₉╛₈ ₉│⁸ ─₈ ╡₉╛

─ ─ ≢№╢ ─₈ ₉≢╙ ╦╣╢⁹ 
№ ╡ ╕

 

  

─ ─ ≢№╢ ⌐╟╢ ─ ≤

⅜ ─ ≤⌂∫≡™╢⁹ │ ≢⁸

─ ≈ ₈ ₉ ⅜ ─ ⌐

↕╣≡™╢⁹ ─ ≤⇔≡│ ─₈

₄ ⱡ ▪ꜞ₅₉ ─

╙№╢⁹ 

─ ⌐ ╦╢ ≤ ─ ╩

⌐ ∑≡ ⅛╠ ⌐╕≢ ┘⁸ ╩ ╪

≢ ⌐ ⅞⁸ ─ 12 ⅜ ╘─ ╩ ℮₈
™╡

∙╘⇔⅝

₉⅜ ╦╣≡™╢⁹ 
≤℮∑╪

≤╙  

⅛≈≡│ ⌐№∫√⅜⁸ ⌐ ⌐

⇔√⁹╕√⁸ ╙⁸ │ ⁸ ≢№╢⅜⁸

╕≢│ ≢№∫√⁹ │ 10 ≢⁸

⅜ ╦╣╢≤≤╙⌐⁸ ╩ ה ≥

╙ ה ⅜ ╡ ↄ⁹╕√ ╩ ≤≤╙⌐

⇔≡™╢⁹ 
⅝─↕⅝

 

 

 │⁸ ─ ─ ⌐╟╢ ─

╩ ≈ ≢⁸ ─ ≤↕╣≡™╢⁹

⅜ ⅎ√≤™℮ ⁸ ⁸ ╩ ⅎ╢

─ ⅜ ⅎ╠╣≡™╢⁹ │ ─₈

₉≢ 33 ⌐ ↔ ↕╣╢ ≢№╢⁹

↓─ ⁸ ─₈ ₉≤₈

₉⁸ ─₈ ₉⁸ ─₈

₉⅜ ─ ⌐ ↕╣≡™╢⁹ 

╕√ ─ ─₈ ₉╙ ─

≤⌂∫≡⅔╡⁸ ─ ≤↕╣≡™╢⁹₈ 49

₉─ ⁹ 
⇔ ⇔ ╞

 ─ ה ─ ≤⇔≡ ↕╣≡™╢ ⁹

⁸↓↓⌐ ⇔√ ⅜ ╩ ↑⁸ ─

╩ ∂√≤↓╤ ⅜ ⅝ ⇔√⁸≤™℮

⅜№╢⁹ ╕≢│ ≤ ≢№∫√⅜⁸

1870 ─ ≢ ⇔√⁹₈ ה

₉│ ─ ⁹ │ ─

≤ ≢⁸ ╦∑≡ ≤⌂╢⁹ 

10 ⌐│⁸ ≢ ⌂ ─ ≈₈ ─ ₉─ ≢⁸

╩ ╢ ─ ₈ ∞╪∂╡ ╡₉⅜ ╦╣╢⁹ 
╝ ╗ ╠

 

 

№╠ ╝

 ⅜ ⇔√≤™℮ ─№╢ ─

─ ─ ⌐№╢ ⁹ ⌐ ─

┼─ ≤ ≥╙√∟─ ╛⅛⌂ ╩ ∆╢⅔

╡≤⇔≡₈ ╕≈╡₉⅜ ╦╣≡⅔╡⁸

ה ⁸ ⁸ ≥╙ ⁸

⅝⌂≥⅜ ╦╣≡™╢⁹ 
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─
╝ ─ ╖ ⌡

 

 

≤℮↓℮

 

 

─₈ ↕╪₉ ─ ⅜ ⇔≡ ─ ≤⌂∫√≤

╙™℮ ≤ ┌╣╢ │⁸ ─ ─

≤↕╣≡⅔╡⁸ ─ ─ ⅜ ⱷ⁸ꜟ♩כ

╡ ⱷכ♩ꜟ─ ─ ≤⇔≡ ╣√╙─≤ ⅎ╠╣

≡™╢⁹ ─ ⌐│ ⅜ ™≡⅔╡⁸∕↓⅛╠ ⅜ ⇔≡

™√≤↕╣╢⁹ ─ ⌐≈™≡│⁸ ─ ─

⌐▬fi♪⅛╠ ⅜ ╣⁸ ≢─ ─ ⁸

─ ⌐ ╩ ╪∞≤™℮ ⅜ ╢⁹√∞⇔⁸

≢│⁸ │⁸ ─ ≢№╢⁹╕√⁸

≤⇔≡╙ ╠╣╢ ─₈ ₉≢

⅜ ─ ╩ ╛⇔√ ⁹ ⌐

⅜ ╦╣⁸ ─ ─ ⅜ ↕╣╢⁹ ─

│↓─ ≢─ ≢─╖ ↕╣

╢⁹↔ ─ │ →⅜ ╦╣╢⁹ ⌐№╢ ─

₈ ₉⅜ ─ ≤⌂∫≡

™╢⁹ 
ↄ ╕ ─╒╪←℮

 │⁸ ─ ≢⁸ ⌐ 4700 №╢

─ ≢№╢⁹ │ ⁸

⁸ ≢№╢⁹ ─ ≢⁸₈

₉≤⇔≡ ⅜ ≤⌂∫≡™╢ ⁸

─ ╩ ∆╢⁹ │ ─ ≢╙№

∫√⁹ 

13 ⌐⁸ ─ ╕╡≤⇔≡⁸ ─ ≢№╢

⅜ ≢ ╩ ╘⁸►ⱴ ─ ⌐ ↕╣⌂⅜╠

ⅎ╩ ↄ₈ ─ ה ₉╩

∫≡™╢⁹ ─ ⌐ ↕╣≡™╢⁹ 
⅛ ╦ ╝

 

 

 ⌐ ─ ─ ⅛╠ ─ ─ ⌐

⇔√≤↕╣╢ ─ ─⅔ ⁹ ⁸ ─

⌐↔ ⅜№╢≤™╦╣≡™╢⁹ 

12 ⁸ ⅜ ╦╣≡™╢⁹ ─

─ ⁸ ⌐ ₁⌂ ─ ╡ ⅜₈ →╙─₉≤⇔≡ ╡

→╠╣╢⁹ 
ↄ ╕ ─╒╪←℮

 ⌐₈ ₉⌐ ⅎ⁸≤╙⌐ ╩

∆╢₈ ─ ₉⁸₈ ₉─ ≈─ ∕╣∙╣─ ⅜

╕∫≡ ⅜ ╦╣╢⁹ 
⌂╪⅝⇔╠│╕

 

 

 │ ⁹ ─ ≢⁸ ⌐ ⁸

⅜ ⌐ ∆╢ ─ ─ ≤ ─√╘

─₈ ₉╩ ⇔√≤─ ╣⅜ ╦╢⁹ ⌐

⌐ ⇔⁸ ╦∑≡ ⌐ ≤ ╣⌐

≠ↄ ╩ ⇔√⁹ │ ⁸ ╦∑≡

  ╩ ╢⁹ 

≢ ≤ ╩ ∆╢ ╩ ℮⁹

⌐│ ─ ╖⌐ ∆╢ ╙ ⇔≡™╢⁹ 

 ⌐ ─ ≤ ┌╣√ ─ ─ ≢№╢

─ ≈≢№∫√₈ ─ ₉ ⌐ ⅜ ╢⁹ 
╝ ┌ ╠

 

 

 ─ ⌐ ∆╢ ≢⁸ ≢ ↕╣√ ╒≥

─ ⅜ ─ ╡ ⌐ ≈↑╠╣≡ ∫≡⅝√≤™℮

⅜№╡⁸a ⅛ⅎ╢ ⁸ea ⅛ⅎ╢ₑ─⅔ ≤⇔≡

╩ ╘≡™╢⁹ ─∆← ⅛╠ ─ ⅜ ™

≡™╢⁹ 
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─ ─ ⌐│ ─ ─↔ ⅜ ╦╣╢⁹

╕√⁸ ─ ─ 6 26 ⌐│⁸↓─

─ ⅛╠ ⅜ ⌐⅔ ╩ ╢₈⅔ ╡─ ₉⅜

╦╣≡™╢⁹∕─ ⁸ ₈ ₉─ ╩ ™⁸

⌐⅔ ╩ ⅞ ╘⁸ ╩ → ╣≡ ┼─ ╩ ∆

╩ ⁸₈ ₉╩ ∆╢⁹ 

─
╝ ─ ╛ ╕

 

 

─  ─ │ ─ ≤ ⅎ╠╣╢⅜⁸

⅜ ⇔√─│ 1700 ⌐ ∫≡⅛╠≢⁸ ⌐ ─

─ ה ה ≢ ₈ ⱡ ₉≤ ╩

⇔√⁹18 ┌╟╡ ─ ≤⌂╡⁸ √⌐

╩ ⇔⁸ ─₈ ─ ₉╩ ─

⅜ ∑⇔╘⁸ ≤ ⇔√⁹ ╙ ⇔⁸

╙ ⇔≡ ─ ⌐№√∫√≤─ ⅜ ╢⁹ ─

│↓─ ─╙─≢№╢⁹ 

─ │ ⁸ ⁸ ⁸ ⁸

⁸ ≤⌂∫≡™╢⁹ ╡─ ⅜ ⌐№╢↓≤

⅛╠⁸ ─ⱪכ◌ ⅜ ≢╢ ≤⇔≡ ╠╣╢⁹ 

─ ™ ⁸ ⌂≥│ ─ ₈ ⱡ

₉≤⌂∫≡™╢⁹ 
╖ ↕ ↕

 

 

 10 ⌐⁸ ─ ─ ⌐⌂∫√ ─ ╩

╗ ⅜ ↕╣≡≢⅝√ ≢№╢⁹ │⁸∕╙

∕╙ ⌐ ╦╢ ─ ╩ ∆╢

≤⇔≡ ≡╠╣√╙─≢⁸ ╕≢ ╙⇔ↄ│

≤ ┌╣≡™√⁹↓─ ⅛╠⁸ ⌐ ╦╣╢

─ ╡─ ⁸ ≤ ─ ⅜ ╦╣≡™╢⁹

─ │ ⁸ ⁸ ⁸ ⁸

≢№╢⁹ 

╡ ─ │⁸ ─

╩ ∏═⅝ ─ ⌐ ↕╣≡™╢₈ ─

☺fi◦ꜛ₉ ⅝ ≢№╢⁹ 

 ⅛╠ ↕╣√≤™℮ ─№╢₈ ↕╪₉≤ ┌

╣╢ ⅜ ↕╣√ ─ ≢№╢⁹ ⌐│ ⌂⇔

⅜№╡⁸⅛≈≡│ ⅜ ↕╣≡™√⁹ ─

⌐╙ ≡ↄ╢ ⌐│ ≤ ─ ╩╕

≤╘√ ⅜ ╢⁹ 

╡─ ⌐│⁸ ┼─ ⅜ ↕╣≡™╢⁹ 
√╕≈ↄ╡

 

 

 ─ ⁹ ⌐│ ─

⁸ ≢№╢₈ ₉⅜ ⌐ ↕╣√

↓≤⅜ ↕╣≡™╢⁹ 

│ ⅛╠─ ╩ ↑⁸ ⅛╠₈

₉ ─ ⅜ ↕╣≡™╢⁹ │₈ ₉₈

₉⌂≥≤ ┌╣≡™√⁹ ─ │⁸ ─

≢№╢ ≤ ⁸ ⁹ 

╡≤ ─ ⅜ ╦╣≡™╢⁹ ─ ⁸

─ ╩ ⌐ ∏╢₈ ─ ₉⅜ ↕╣╢⁹ 

⌐ ╦╢ ⅜ ≤⇔≡ ─

⌐⁸ ⅜₈ ₉≤⇔≡ ─ ⌐⌂∫≡™╢⁹╕

√ ─ ≤⇔≡ ─₈ ₉

⅜⁸ ─ ≤⇔≡₈ ₉≤

⅜ ↕╣≡™╢⁹ 
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╝ ─ ≈

 

ה   

⁸ ─ ⌐⁸ ─ ╩ ╪≢™╢ ⅜

⇔√≤↕╣╢ ⁹ ─ ⌐ ⅜№╡⁸

─╙≤╙≤─ ≤™╦╣≡™╢⁹╕√ ─ ⅜⁸

⌐╟∫≡ ≈⅛∫√≤™℮ ─ ─ ≤⌂∫

≡™╢⁹ 

⅜₈  ⅔

↕╪─ ₉≤⌂∫≡⅔╡⁸ ≢ ⅜ ╦

╣╢≤≤╙⌐⁸ ⁸ ≢ ⅜ ↕╣╢⁹ 
⌂ ⅜ ≤ ╝ ╙ ≤

 

 

∞™⌡™

 

 

─ 17 ⁸ ≢ ─

⅜⁸ ─ ╩ ⇔⁸ ⌐

─ ≤⌂╢ ╩ ⁹ ⌐ ∆⅞╢≤™℮↓≤≢∕

─ ← ⌐ ⌐ ⁹ ─ ⌐ ╙ ⇔√

⅜⁸ ─ ╩ ↑≡ ⁹ ⌐ ∫≡ ⌐

⇔√√╘ ⅎ√⅜⁸ 40 ⌐ ⁹ │

⁹₈ ה ₉⅜ ⁸

⌐№╢₈ ─ ₉⅜ ─ ⁸₈

─ ₉⅜ ─ ≤⌂∫≡™╢⁹

│⁸ ─ 34 ⁸ ─

⅜⁸ ⌐ ─ ⌐╟∫≡ ⇔√≤↕╣╢⁹

™╕╙ ⌐ ⅜№╡⁸ ⅜ ⇔ ↑≡™╢ ₈ ₉

≤ ┌╣╢ ⁹╕√⁸ ╕≢⁸ │⁸ ≢│⌂

ↄ⁸ ─⅔ ⅎ≢№∫√⁹ 

⌐ ⁸ ≤ 10 ⌐№╢₈ ╕

≈╡₉─ ≢─↔ ╩ ∫≡™╢⁹ 
∆╖╟⇔

 ⇔√ │ ╩ ╤∆ ⁸ ₈

₉─ ⌐ ⇔≡™╢⁹ │ ⁹ ⌐ ─

─ ₈ ─ ה

ה ₉│ ⅜№╢⁹ 
√╦╠╛╕

 

 

ↄ ╕ ─

 ─ ─ ⌐ ∆╢⁹ ─ ╩ ╡⁸ ─

≢ ─ ≤↕╣╢⁹ ─ │ ⁸

⁸ ⁸ ⁸ ⁸

⁸ ₁ ⁸ ⁸ ⁸ ⁸

⁸ ⁹ 

⌐ ⅜ ╦╣╢⁹ ⌐ ╦╣╢

╕≈╡─ ─ ≈≢╙№╢ ≥╙ ─ ה

⁸ ⌂≥ ⁹ 

₈  ₉  

11 ⌐╟╣┌⁸ ─ ─ ⌐ ─

≤⇔≡ ─ ╩ ⇔≡ ⁸ ─

─ ⌐ ⅜⅛╡⅜№╡⁸ ⇔⅝ ─ ⌐ ∫√

≤↓╤ ⅜ ™√√╘⁸ ─ ╩ ╦∑ ╢↓≤≤⌂

∫√≤ ⅎ╠╣╢ ─№╢ ≢№╢⁹ 

 

₈  ₉⌐ ─ ⌐⁸ ⌐

╩ ╢ │ ≤™℮ ≤⁸ ⌐

⌐╟╢ ╩ ╢ ╩ ⇔⁸ ╩

≤⇔√≤™℮ ─ ⅜ ∑╠╣≡™╢⁹╕√⁸₈ ─

⅜ ⌐ ╩ ∫√≤↓╤ ╩ ⇔√√╘⁸ ™⅛↑╢

≤ √╕╡≢ ╩ ∫√⁹ ┘ ╩ ∫√≤↓╤⁸ │

ⅎ⁸ ⅜ ╣√₉≤™℮╙℮ ≈─ ─ ≤╙

⌂∫≡™╢⁹ 
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⁸ ─ ⁸↓─ ⌐ ╦∑≡ ⅜ ≡╠

╣√⅜⁸ ─ ⁸ ─ ⌐ ⅜№╡⁸ │

⁸ ≤⌂∫√⁹ 

─ ─₈ ₉│⁸ ─

⌐ ↕╣≡™╢⅜⁸ ─ ─ ─ ⌐╙√╠

↕╣√╙─≤ ⅎ⁸∕╣╕≢│ ⌐№∫√↓≤⅜

⌐ ⅎ╢⁹ 
╝ ∞

 

 

 ⅛≈≡│ ─ ⌐№∫√⅜⁸ ⌐⁸

⌐ ⇔⁸ ─ ≤⌂∫√⁹

─ │⁸  ₈  [ 3] 

( )₉ ⁸ 46 ⌐╟╣┌₈ ─

╩ ╗₉≤№╢⁹ ─ │ ⁸ ⁸

⁹ │ ≢№∫√⁹ 

⌐ ╦╣╢₈ ╕≈╡₉≢─ ⅜ ╦

╣≡™╢⁹↓─╕≈╡│⁸ ⅜ ─ ─ ─ ─

≢ ╩ ╛⇔≡™√─╩ ⅜ ⌐ ™ ═√≤™℮

─ ⌐∟⌂╪≢ 24 ╟╡ ╘╠╣√╙─

≢⁸ ─ │ ה╡ Ɽ꜠ה♪כ √™╕≈

⅜ ╦╣╢ √∞⇔⁸ ╡⅜ ╕∫√ │⁸ ─

⅛╠─ ≢№∫√ ⁹ 

 ─ ⌐№╢⁹ ⁸⅛≈≡ ה ה

≢№∫√ ⅜ ╩ ⇔√

⅛╠ √ ⅜ ⌐ ╩ ↑≡ ╩ ╛⇔≡™√⁹∕

─ ╩ ⅜ ∫≡╖√≤↓╤⁸ ⅜ ⅛⅛∫√√╘⁸ ╢≤

⅜ ™√┌⅛╡⅛ ╙ ≡⅝√⁹∕↓≢

╩ ⇔√≤™℮ ⅜№╢⁹↔ │ 20 ⌐ ≤⌂∫≡

⅔╡⁸ 30 ╕≢│ ⅜ ™≡™√≤™℮⁹ 
≥ ℮ ↔

 

 

 ─ ≢⁸ │ ╟╡ ≤

≢№╢⁹ ⌐ ↓∫√ ≢ ─ ⅜ ╕

∫√ ⁸ ≤ ≢ ─ ╩ ⇔√≤↓╤

⇔√≤™℮ ⅜№╡⁸∕─ ╙ 19 ┌╕≢

╩ ⁸↓╣⅜ ─₈ ₉─ ≤⌂∫≡™╢⁹

≢│⁸ ≢─ ≤ ™ ╕

⅝⁸ ≢─ ⌂≥─ ⅜ ↕╣≡™╢⁹ 
™ ↕ ⌐ ╦

 ≢⁸ │ ≢№╢⁹ ─ ⌐ ≤⇔

≡ ─ ⌐ ⁸ ─ ⁸ ⌐ ↕╣√⁹

≤≤╙⌐ ⌐ ─ ≤⌂∫√⁹ 
ⅎ╪╕╪

 ≤™℮ ⅜№╢ ⅜№╡⁸ ⌐ ⅜

╕∫√ ⁸↓─ ⌐ ⇔√≤↓╤ ┘ ⅜ ╢╟℮⌐

⌂∫√≤ ⅎ╠╣╢⁹ ─⅔ ↕╕⌐│⁸ ╙⁸

▪▬♥ⱶ₈╗∆┘₉╩ ∆╢ ⅜ ⅎ⌂™⁹ 
™ ⇔ ≡ ∂

 ⁸ ─ ⁸ ╩ ⇔≡™√ ⁹

│ ≢№╢⁹ 

⁸ ⅜ ╪≢⁸ ─ ≈≤

⇔≡╙ ╠╣╢⁹₈ ₉⅜ ⁸₈ ה

ה ה ה ה ₉⁸₈ ₉⁸₈

₉⅜ ⌐ ↕╣≡™

╢⁹↓─ ⁸ ⅜ ⁸ ─

⅜ ◌ ⁸ ⅜ №╢⁹ 
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╝ ⅜╕

 ⅜ ╢ ⁸ 27 ╕≢ ─ ⌐

↕╣≡™√ ╩ ⌐ ⇔⁸ ≤⇔√╙─⁹

─ ⌐⁸ ⁸ ⅜ ─ ╩

™√≤↕╣╢⁹ ─ ╙ ╡ ╕╣≡⅔╡⁸

─ ⌐│⁸ ≤ ⌐ ╕╡⁸ ⁸

⁸ ─ ⅜ ⅎ╢⁹ 
√ ↑ ⅔

 

 

≈⅛↕⅝

 ─ ⁸ ⌐ ∆╢⁹ │⁸

⁸ ⁸ ⌐│ ⅜ ─

≢ ╩ ⅝ ↕∑√≤™℮ ⅜№╢ ⁹ ⌐

─ ⌐№∫√ ╩ ⌐⌂∫≡ ⌐ ↕

∑⁸ ─ ≤⇔√⁹ 

⅜ ≢⁸ │ ≤

⇔≡ ╦∫√⁹ │₈ ╕≈╡₉≤⇔≡

↕╣≡™╢⁹ 
℮╣⇔─

 

 

≤╟√╕└╘

 ⌐ ─ ≤⇔≡ ⇔√

⁸ 15 ⌐ ⌐ ⁹ │⁸ ⁸

⁸ ⁹ 

ↄ⅛╠ ─ ⌐╟╡ ⌂╕∏ ─

⅜ ↄ⁸ ╙ ─ ─ ≤↕╣╢⁹ ⌐ ⌂╕∏

─ ⅛╣√ ⅜№╢⁹℮╣⇔─ ╕≈╡≢│⁸ ─

≢─ ⅜ ╦╣≡™╢⁹ 
℮╪−╪

 

 ⁸
╕╪╖╞℮∂

 

₈ ₉ ⌐╟╣┌⁸ ⌐ ⅜

╩ ↄ≤≤╙⌐ ╩ ⇔⁸ ─

≤⇔≡ ╩ ⇔√≤↕╣╢⁹∕─√╘ ≤╙

┌╣√⁹ ─ │ ⁸ ⁸ ⁸

⁸ ⁹ ≤⇔≡ ⌐

─ ⅜ ↕╣≡⅔╡⁸ ╩ ≤∆╢

─ │ 28 ╩ ⅎ╢⁹ 

╕≢ │ ─ ⌐╟∫≡ ─ ≤

⇔≡ ↕╣≡⅔╡⁸ ⌂≥─ ╩ ⅝⁸ ≢

№∫√⁹↓─ ─ ≈⅜ ≢№╡⁸ ⌐◐ꜞ

◦♃fi─ ─ ⌐ ╦╣√ ∟⌂╖⌐⁸ ⁸

│◐ꜞ◦♃fi ⌐╟╡ ≡─ ╩ ∫≡™╢ ⁹ ─

⌐╙◐ꜞ◦♃fi ⅜№╡ ™≡∫⌂≥♩כꜟ

╢⁹ 

│⁸ ⌐ ≤ ⁸ ─

≢ ⅛╠│ ⅛╠ ⁸

⌐ ⌐ ╩ ⇔≡™╢⁹ │⁸ ╩

⇔⁸╙≤╙≤№∫√ │ ≤⌂∫√⁹∕─ ⁸

⅛╠ ⁸ ≤⌂∫√⁹ │ ⁹

⌐ ⅜№╡⁸ ─ ╩ ╢⁹ 

⌂⅔⁸ ≢│⁸ 12 15 ⌐₈ ₉⅜

╦╣⁸ ─ ≢ ╩ ∫≡™╢

⅜⁸↓╣│⁸ ─ ≢│⌂ↄ⁸ ─ ⁸

╛ ⁸ ─ ⌐╟∫≡ ╦╣≡™╢╙─≢№╢⁹╕

√⁸ ≢│⌂™⅜⁸ ⌐≈™≡│⁸₈

╡ ₐ ₑ ₉≤™℮○ꜞ☺♫ꜟ─

⅜ ─ ⌐╟∫≡ ╠╣≡⅔╡⁸ ╩│

∂╘⁸ ─ ≢ ⅜ ╦╣≡™╢⁹ 
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╛ ╕ ⅜

 

 

 ─ ⅜№╢ ⁹ ⁸ ⌐╟∫

≡ ↕╣√⁹ │⁸ ⌐ ⅜ ╣√

⁸ ╩ ≡ ╩⇔≡ ╩ ↕∑√≤↕╣╢⁹

│ ⁹↓─ ─ ─ ╩ ⇔≡ 12 ⌐

₈ ₉⅜ ╦╣⁸ ≢ ─ ⌐╟

╢ ⅜ ↕╣╢⁹ 

⅜ ⇔√≤⅝⁸ ─ ה ⅜ ─

╩ ╡⁸ ⌐ ⅎ√─⅜ ─ ≤⇔≡ ⅎ

╠╣≡™╢ ⌐≈™≡│⁸ 12 ─ ⅜

≢⁸∕─ ─ ≢№∫√ ─ ⌐ ∆╢╟

℮⌐⌂∫√≤─ ─ ╙№╢ ⁹ ╩ ⌐ →√ ⅜

™ ╢₈ ╡₉⅜ ╦╣≡™╢⁹ 
└ ⌂ ←

 

 

 ⌐│⁸ ⁸ ╩ ∫√ ─ ╩ ⇔

√ ⅜ ─⅔ →⌐╟╡ ⅛╠ ╩

╡ ≡√ ⅜№╢⁹ │⁸↓╣⌐╟

╡⁸ ╩ ⌐ ≤⇔≡ ↕╣√≤ ⅎ╠╣

╢⁹11 ⌐ ⅜№╢⁹ ─ ⌐ ╠╣√

─ ≢№╢₈ ₉│ ─

⌐ ↕╣≡™╢⁹ 

≢│ ⌐ ─ ╕≈╡⅜ ╦╣≡™╢⁹

│⁸ ≢─ ≤⁸ ─ ╛ ≢№

╢⁹ 
ↄ╤⅛╦

 

 

 ─ ⌐№╢⁹ ─ ≢№╢₈

─ ⅜⁸ ─ ─√╘⌐⁸ ⌐ ─ ╩⅔ ⅎ

⇔√ ⁸ ╩ ╪∞⁹∆←⌐ ≈⅛∫√ │ ╩ ╠╣√

⅜⁸ ─ ≢│⌂ↄ⁸ ╦╡⌐ ─ ⅜ ∟√⁹↓─

⅛╠⁸ │∕╣╩ ≤⇔≡ ∆╢╟℮⌐⌂∫

√⁹ ⅜⁸↓─ ╩ ⌐ ╤℮≤⇔√≤↓╤⁸

⌐ ╡ ™√≤↓╤≢⁸ ≤⇔≡ ⅜ ↄ⌂╡ ⅛⌂

ↄ⌂╢⁹∕↓≢ ⅜ ╩ ─ ⌐ ∆╢≤⁸∕─ ─

↑ ⅛╠ ⅜ ⅝ ⇔⁸ ─ ≤⌂∫√₉≤™℮ ⌂

⇔ ╦╡ ─ ≤™℮ ⅜№╡⁸ ≤ ⅜ ⅛╣√

↔ ⅜ ╠╣≡™╢⁹ 

⌐ ─ ╩ ⇔⁸ ╩№→≡ ─ ╖

⌐ ∆╢₈ ₉⅜ ╦╣≡™╢⁹ 
≈ⅎ√≡

 

 

 ─ ≢ ↕╣√ ⁸ ─ ⌐ ↕╣√⁹

─ ⌐╟╡ ⅜ 25 ⌐ ╦╣≡™╢⁹

⁸ │ ≢№╢⁹ 

55 ⅛╠⁸ ─≥╪≥╛ ╡⅜ ↕╣⁸

╩ ╣╢ ─ ⌐ ╩ ↑⁸ ╩ ⇔⁸ ⅎ√

─ ╩ ≢ ⌐ ╡⅛↑╢₈ ⅛↑ ₉╩ ╦∑

≡ ⇔≡™╢ ─ ≤™℮╦↑≢│⌂™ ⁹ 

⁸

⁸

 

⌐│ ─ ⅜№╡⁸ ─ 11

≤™℮ ⇔ ⅎ⅜№╢⁹ ⌐ ─ ⌐ ⅜№╢≤™

℮ ⅜№╢⁹ │ ─ ≤™

℮ ⇔ ⅎ⅜№╢ ≢⁸ ⅜ ↕╣≡™╢⁹↓─

⁸ ─ ╡ ⌐ ⅜ ≡╠╣≡™╢⁹ 

⌐≈™≡│⁸ ─ ─ ⅛╠ ╩ ⅎ≡

⌐╕≤╘≡ ╦╣≡™╢⁹ 
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═ ∫ ┴

 

 

╒ ─ ⅔ ╒ ─ ╘

 ⁸ ⌐ ⌐ ⅛╣≡ ∫≡™╢⁹

⌐ ⁸ ─ ⌐

⁸ ⌐ ⅜№╢⁹ ─ │⁸ ≤ ⅜

⁸ ⁸ ⅜ ⁸ ⁸

⁸ ≢№╢⁹ 

╘╕≢│ ≢№∫√⅜⁸ ─ ⌐╟╡⁸

⌐⅛≈≡─ ⌐ ∫≡™╢⁹ ≤⇔≡─

─ ⌐⁸₈ ╕≈╡₉⌐╙ ⇔≡™╢⁹ 
╛ ↕ ⅛

⁸ ↕

╕  

─ ╩ ⇔√↓≤╩

≤∆╢⁹√∞⇔⁸ ─ │ ⁸ ⁸

⁸ ⌂≥≢№╢⁹ ⁸ ⅜

╡⁸ ╩ ∫≡ ╩⇔⁸ ╛ ─ ╩⇔≡™

╢≤⁸ ⌐ ─ ⅜ ∟ ╡⁸ ⅜ ⅎ⁸ ⌐⌂∫

√≤™℮ ™ ⅎ⅜№╢⁹ 
│∟╕╪№↕╖

 ∕╙∕╙ ╩ ⌐ ⇔√ ≢№∫√⅜⁸

20 ⁸ ⌐ ⇔≡™√ ╩ ∆╢↓≤

≤⌂╡⁸∕╣ ⁸ ╕≈╡─ ≤

─ ╩ ℮ ≤⌂∫√⁹ 

↕╣√ ╙⁸ ≤

╩ ⇔≡ ⌐ √⌐ ↕╣√ ≢⁸∕

─ ⁸ ⁸ ╙ ╦∑≡ ╠╣╢↓≤≤⌂∫

√⁹ ⁸ ⌐╟╡⁸ ─ ╕

≈╡⌐ ⅜╢ ⅜↓─ ≢ ↕╣≡™╢⁹ 

╕≈╡≢│⁸ ∕╣∙╣⅛╠ ╩ ∟ ╡⁸

⌐ ←₈ ⅛↑ ₉⅜ ╦╣≡™╢⁹ 
⇔╜≤℮↕╪∟╞℮∑╪∂

 ⅜ ⌐ ⌐╟╡ ⇔√√╘ ⇔

√ ⌐ ⇔√≤™℮ ⅜№╢⁹ ╕

≢⁸ ™─ ≤⇔≡ ⌐ ╦∫≡™√⁹

⅜№╡⁸ ╩ ⇔╗↓≤⅜≢⅝╢⁹ 

 

─ ≤ ⅎ╠╣╢ ╩ ╢⁹

⌐ ╦╣≡™╢ │ ⌐ ╕∫√≤™℮

⅜№╡⁸ ─↔ ≤⁸ ─₈ ₉─

⅜ ╦╣╢⁹ │⁸ 30 ⁸ ─ ╛

⌂≥─ ≢ ⇔√⅜⁸ ⌐ ↕╣≡™╢⁹ 
ⅎ™┤ↄ∂

 ⅜ ⇔√≤─ ⅜№╢ ⌐№∫√

╩ 24 ⌐ ⇔√ ⁹ ─ ₈

₄ ₅₉╩ ⇔≡™╢⁹ │

⁹ 

35 ╟╡⁸ ⌐№∫√ ─ ╩ ↕∑╢

╩ ↕∑⁸ ⌐₈ №╖ ₉⅜ ╦╣≡™╢⁹

⌂ │⁸ ⁸ ╡ ה ╡⁸ №╖ ≤

∕─ ╩⅔
∟ ↔

↕╪⅜ ⇔≡ ╩ ╢ ⌂≥≢

№╢⁹ 

─ ⁸ ⌐ ⅜№∫√⁹∕─ ⁸

⌐╟╡⁸ │ ─ ─ ⌐ ⇔≡™╢⁹

─ │ ≤ ≢№╢⁹ 
™┬∆⅝

 

 

 ─ 12 ⁸ ה ⅜ ╩

⌐ ⁸∕─ ⌐ ─ ≤⇔≡ ↕╣√⁹∕─

⁸ ⌐ ≤≤╙⌐ ⌐ ⇔≡™╢⁹ ─

│ ⁸ ⁸ ⁸ ⁹ 
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∆←⌐ ╕╡⁸ ⌐ ╦╣≡™╢

≢│⁸ ⁸ ⌐ ⅜ ™√

⌐ ≢⁸ ─ ╖⌐ ⇔⁸ ⅜ ⇔⌂™╟℮⌐

⇔≡™╢⁹ 
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Ɑכ☺╕≢⌐ ⇔√ ╛⅔ ╛ ⌂≥╩ ╗ ⅜ ↕╣╢ 82◌ ─

─℮∟⁸ ⌐≈™≡│⁸ ≤⇔≡│ 76 ⁸ ⇔≡™╢ ≤⇔≡│ 59◌

⅜ ↕╣√⁹ ⁸ ⌐≈™≡│⁸ │ 52 ⁸ ⅜ ≈ ⇔≡™╢

│ 43◌ ≤⌂∫≡™╢⁹ ≤ ≢│╛╛ ─ ⅜ ™⅜⁸≤╙⌐ ╩ ⅎ╢⁹

ה ─ ⅜ ⇔≡™╢ │ 20◌ ≤⌂∫≡™╢⁹ 

─ ─ ╩╖╢≤⁸76 ─℮∟⁸32 ⅜
⅔⅔⌂╗∟─╖↓≤

≤
∆ↄ⌂┘↓⌂─╖↓≤

⁸╙⇔ↄ│

≤⌂∫≡⅔╡⁸ ╙ ™ ╛ ≤ ≤↕╣╢ ─╖⅜ ≤⌂∫

≡⅔╡⁸ ⅜⌂™╙─╩ ↄ ⁹ │⁸ ─ ⌐⁸ ≤ ⇔≡

≤ ─√╘⌐ ╩ ∆╢ ╩ ╘√ ₈ ⁸ ₉

≤№╢↓≤⌂≥⅛╠⁸ ╟╡ ≤─ ┘≈⅝⅜ ™ ≤⇔≡ ╠╣╢⁹ 

√∞⇔⁸↓╣⌐≈™≡│⁸ ⌐ ┼≤ ─ ⅜№∫√≤™℮ ╙ ↄ⁸

╩ ∆╢⁹ ─ ≤⇔≡⁸ 1869 ─ ⁸ 1872 ─

┘∕─ ─ ╩ ⇔√ ─ ─ ≢⁸ ─ ─ ⌐

∫≡™╢ ┼─ ╛⁸ ⅛╠ ⁸№╢™│ ⅛╠ ┼─ ⅜ ↄ ╦╣≡⅝√

↓≤⅜ ↕╣╢⁹ 

⌂⅔⁸ ⅜ ⌐ ╕╣╢ 32 ─℮∟⁸28 │⁸ ╕≢│⁸ ≤│ ⌂╢

╙⇔ↄ│⁸ ─ ⅜ ≤⌂∫≡™√⁸№╢™│ ∕─╙─≢№∫√≤

ⅎ╠╣≡™╢⁹ ⅜ ⌂∫≡™√ ⁸∕─ ↄ│⁸ ─ ⁸ ⌂≥╩ ⇔≡™√⁹

∕─√╘ ≤│ ⅜ ⌂∫≡™√ ⅜ ™⁹ ╡─ ╙⁸ ⌐ ⅛╠

≤ ╩ ∫≡™√≤─ ⅜ ╢─│ ─
╝ ∂╪∂╚

─╖≢⁸ ─ │⁸

⅜⁸ ⁸ ≢№╡⁸ ⌐ ∫≡⅛╠─ ≤⌂∫≡™╢⁹∟⌂╖⌐⁸18

⅛╠ 19 ╘⌐ ─ ╩ ∫√
∆ ⅜ ⅎ ╕ ∆ ╖

─ ⌐╟╢≤⁸ ⅛╠ ⌐⅛

↑≡─ 12─ ─℮∟⁸ ⅜ ◌
™╦ↄ╠

⁸
⅛ ╦ ╠ →

≢ ╠╣≡⅔╡⁸

┼─ ⅜ ⌐ ↄ⌂⅛∫√╦↑≢│⌂™⁹√∞⇔⁸™∏╣╙ ╩

≤⇔≡ ╩∕↓⌐ ∆╢ ≤⌂∫≡™╢28⁹ 

 

 

 

 

 

 

 

 

 

 

 
28 ₈ ⅜ ≈╘√ ─ ה ₉ 18  24  P1- P12 

⌐ ⌐ ⅜ ╠╣╢ ─ ≢№╢

⁹↓↓│⁸ ╟╡⁸ ≤ ╩

≤⇔≡ ∫≡™╢↓≤⅜ ≢ ≢⅝╢⁹ 

 

─ ↄ⌐№╢₈ ⅛╕⅛╖ ₉⁹

14 ≢№╡⁸₈ ─№╢≤↓╤⌐│ ↄ↓─

⅜ ╠╣≡™╢₉≤№╢⁹ │ 16 ⁹ 
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⌐│⁸ ⅜ ╙ ≤⌂∫≡™╢ ⅜ ╠╣╢⁹ ─ ⌐│⁸ ╕≢│

≢№∫√╙─⅜ ₈ ₉⌐ ↕╣√≤↓╤⅜ 10 ╕╣≡⅔╡⁸∕─ ⁸

─ ⅜ ╦╣⌂⅛∫√╙─≤ ⅎ╠╣╢⁹∕─ ─ ≤⇔≡│⁸
⅔⅔╛╕≈╖─⅛╖

⌂≥

─ ─ ⁸ ─ ה ⌂≥─ ─ ⁸ ⌐ ∆╢ ⁸№╢

™│ ⇔√≤↕╣╢ ─ ⁸ ∕─╙─⌂≥⅜№╢⁹∟⌂╖⌐ ⌐│

─ ⅛╠ ⇔√≤™℮ ⅜ ╢≤↓╤⅜ ↄ⁸ │ ה ≢№∫√≤

ⅎ╠╣╢⅜⁸ ≢│∕─ ה ⌐ ╦╢ ⌐ ↕╣≡ ╠╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

╕√⁸ ─
╝ ─ ™ ⇔

╛™╦⅝ ─
↕ │ ↓

≢│ ⅜ ╠

─₈ ─ ₉─ ─ ≤⁸₈ ₉

─ ⁹ ≤╙ ⌐ ╩ ╢ ≤⇔≡ ↕╣√

⅜⁸ ⌐ ≤⌂∫√⁹∕╣╕≢─ │ ⌐№╢⁹ 

⌐≈™≡│⁸ ⌐⌂∫√ ╙ ╩ ╢⁹ 

 

 

─ ה

⅜ ה

⌐ ™√ (

)─ ≤ ─

⁹ ∑≡ ≤

─ ⅜ ╠╣≡

™╢≤№╢⁹ 

│ ─

≤⇔≡ ╢⁹ ⌐

─╖⅜ ↕╣≡

™╢ ─

│⁸20m─ ↕⅛╠ ≤

⇔≡ ⅜ ╣ ∟⁸

⌐∕─╕╕ ≢⅝╢₈

₉≤⇔≡ ≤

⌂∫≡™╢⁹ 

 

β  

ה  
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╣≡⅔╡⁸ ─
™╦ↄ╠

╩ ╦∑╢╙─≤⌂∫≡™╢⁹ ─ ─
№ ∞ √ ╠ ╛ ╕

⁸

─ ─ ⁸ ─ ─ ⁸ ─ ─

⁸ ─
╒ ─ ⅔ ╒ ─ ╘

─ ה ⌂≥⁸ ↄ─ ⅜↔ ≢№∫√≤ ⅎ╠

╣╢ ╙№╢⁹ ─ ─ ⅜∕─╕╕ ≢╙№╢ ⁸ ⌂≥⁸ ↄ

≤⇔≡ ╠╣≡™╢ ⅜ ≤⌂∫≡™╢ ╙╖╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

⌐≈™≡│⁸52─℮∟⁸ ─ 26⅜ ⁸25⅜ ─⅔ ⁸1≈⅜ ≢№╢

≡╠╣√ │ ↄ ⁹╕√⁸ ⌐≈™≡│⁸39⅜ ≤⌂∫≡⅔╡⁸ ─ ╩

╘⁸ ⌐ ⅜№╢ ╩ ╘╢≤ 40 ⌐ ⅜⅔╦∆⁹ ╡─ │⁸ ⁸

⁸ ⁸ ⌂≥≢№╢⁹⌂⅔⁸ ╩ ╗ ⅜ ↕╣√

│⁸ 82◌ ─℮∟⁸47◌ ╩ ⅎ⁸ ╩ ⅎ≡™╢⁹ │⁸ ⌐
⇔╜∂╞℮

─

╩ ℮ ╩⇔≡™╢≤ ↕╣≡™╢↓≤⅛╠ ₈ ⁹ ⁹

⁹ ⁹ ⁹

⁹ ₉ ⁸ ⌐ ≢│ ≤─ ≢ ↄ

↕╣⁸ ≤╙ ┌╣≡™╢⁹╕√⁸
╒ ╪ ∟∆™∂╚ↄ∑≈

≢│⁸ ─ ≤↕╣╢↓≤⅜

™⁹ 

  

⅛╠ km╒≥─ ⌐№╢ ─

⁹ │ ─ ╩ ∫≡™╢╦↑≢

│⌂™⅜⁸ ╩ ≤∆╢≤≤╙⌐⁸ ⁸

≤─ ╦╡⅜ ↄ⁸ ─ ≢ ╩ ⇔

≡™√⁹ ╛ ╩ ↄ ∆╢ ⁸

│⁸ ─ ₈ ₉⅜ ⇔≡™√ ⁹ 

⁸ ─ ה ≤╙ ⁹ ─ ⅜ ╠╣≡™╢⁹ 

 

 

─ ╕≢│ ≢№∫√

⅜⁸ ⌐ ≢№∫√↓≤⅛╠ ⌐⌂╡⁸

∕─ ─ ≤⌂∫√↓≤⅛╠ ≤ ⇔

√ ⁹ 

─ ╙⅛≈≡│ ─ ⌐

№╡⁸ ╩ ∫≡™√⁹ 
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⌐ ╦╢ ה ה ⌂≥≢ ╛ ─ ─ ╩ ↄ ─╙──

⅜ ↕╣√ │ 82◌ ─℮∟ 64◌ ≤⌂∫≡™╢⁹√∞⇔⁸ ⌐ ╦╢ ה

│⁸ ⌂≥─ ─╖≢ ↕╣ ⌂≥⌐ ↄ ↕╣≡™⌂™╙─╙ ™√

╘⁸ ╢ ≢╙ ╦╣≡™╢ ⅜№╢⁹ ≤⇔≡│⁸ ╛ ⅔ה ─ ⌐

╦╢ ╩ ∫≡™╢╙─⌐ ⅎ⁸ ╛ ╖ ⌂≥⁸ ─ ╛ ─⅔ ╩

∆╢╙─⅜ ↄ ╠╣╢⁹╕√⁸ ─ ה ╛ ה

╩ ⌐≈↑≡ ╢⁸ ╡
│ ╡ ↓

─₈ →╙─₉╩ ⌐ ╢ ה ⁸ ⌐≈↑

√₈ ₉╩╕ↄ ה ⁸ ⌐╕≈╦╢ ╩╙≤⌐⇔√₈⅔∫⇔╞

═ ₉╩ ℮ №╦≠ ⁸100m⌐╙ ┬ ╩ ≤∆╢ ⌂≥∕─ ↔≤

⌐ ⌂ ╙ ↕╣≡™╢⁹ 

√∞⇔⁸ ╛ ≤™∫≡╙⁸ ∏⇔╙ ™ ╩ ≈╙─┌⅛╡≢│⌂ↄ⁸

⌐ ≤⇔≡ ╘╠╣√≤™℮╙─╙ ↄ⁸ ⌂≥─ ▬ⱬfi♩⌐

╖ ╕╣≡™╢↓≤╙ ⌂ↄ⌂™⁹ ⌐⁸ ∟ ⁸ ╛ ╖ ≢│ ⌐ ↕

╣√╙─⅜ ∫≡™╢⁹√∞⇔⁸ ─
╝ ⅞ ≤ ℮

─╟℮⌐⁸ ⅛╠─ ⅜ ∫≡

™╢╙─╙№╢⁹ ↕╣≡™╢ ╛ ╙⁸∕─ ─ ─╙─╙№╣┌⁸ 15 1940

⌐ ⅜ ⇔√₈ ─ ₉╙№╢⁹⌂⅔⁸↓↓≢™℮ ∟ ≤│⁸ ≢

╦╣╢ ╛ ⅜ ─ ≢ ╩ ╡⅛↑╢ ─↓≤≢⁸ │ ⅝⌂ ≢ ╩ ⅛

∆⅜⁸ ≢│ ⅜ ╦╣╢⁹ ╛ ╖ │⁸ ╙⇔ↄ│ ─ ─ ╩

⌐ ∆╢ ≢⁸ ─ ⅜ ≤⇔≡ ╘╠╣√↓≤⅜ ™⁹ ⁸ ╕≢│

⅝⌂≥╩ ℮ ≢№∫√╙─⅜ ≢│ ⌂ ╡⌐ ╦∫≡™√╡

₈ ₉⌂≥ ⁸№╢™│ ─ ╩ ⅎ≡⅝√ ─ ⅜ ⌐⌂∫

√╡⌂≥⁸⅛≈≡│ ╪≢№∫√ ─ ⅜ ╙⇔ↄ│ ⇔≈≈№╢ ╙ ╠╣╢⁹ 

∕─ ⁸ ﬞ ╛ ⁸ ⁸
└ ⌂ ←

⌂≥─ ≢│ ─ ⌐
℮⇔ ╝

─ ⁹ ≤ ∂ↄ⁸ ─

⅜№╢⁹ ╕≢₈⅔ ↕╪₉─ ≢ ╠╣⁸

⌐ ⌐ ╢ │ ∏ ⇔≡™√⁹ 

₈╕∏ ⌐ ╢≤⅝│⁸ ⌠←™╩ ⌐ ⇔ ╩℮╢⅔

⇔⁸℮∆ ─ ⅝ ≢ ╩∕∕⅞⁸

╩ ∂≡ ⅛⌐ ╢↓≤₉≤™℮ ─ ⅜ ╦

╢⁹ 

─

₈└╞℮√╪ ₉

─ ⌐№╢ ⁹ 

│⁸ ≤

™℮ ⌐╙⁸↓

℮⇔√ ≢ ─

⌐ ⅜∫≡™╢⁹ 
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╕≈╡

⅜ ╦╣≡™╢⁹ ─ ⌐│ ╕╣⌂™⅜⁸ ⁸ ─
∞↑

⁸
╛ → ╪

⁸

≤⅝╦ │ ☿fi♃כ ⁸ ─
╝ ─ ↕ ╦

⁸
╝ ∞ ╪

⁸
≤ ╦ ∞ ↓

⁸

─
╝─↔℮

⁸ ─
┤≈⅛™∟

≢╙ ⅜ ↕╣≡™╢⁹╕√⁸ ─

⁸ ─ ⁸ ─ ⁸ ⁸№╦╠ ≢│⅛≈≡ ╡⅜ ╦

╣≡™√ ⅜ ╢⁹√∞⇔⁸ ─ ─ │⁸ ─ ≢╙ ╠╣╢╟℮⌐⁸ ╛

⌐ ∫√╙─≢│⌂ↄ⁸ ╛℮≥╪⁸ ⌂≥ ─ ╩ ╢⁸ ╩ ⅎ╢⁸◐ꜙ►ꜞ

⌂≥ ─ ╩ ∫≡ ⌂≥╩ ℮⁸ ╩ ∆╢⌂≥ ↄ№╡⁸ ╩ ↕∑╢

╛ ─ ≤⇔≡™╢ ╙№∫√⁹╕√⁸ ≤™∫≡╙⁸ ⌐ ⅛⇔ ⌐ ╢≤™℮

↓≤╙№╣┌⁸ ╩ ⅛⇔√ ⌐ ╢⁸ ⌐ ╢⌂≥─ ╙№∫√≤ ⅎ╠╣╢29⁹↓

─ ⅛╠╖╢⌂╠⁸ ╕≈╡│⁸ ⌂╠≢│─ ≤™℮╟╡⁸ ─ ─ ─

≤ ⅎ√ ⅜╦⅛╡╛∆™⁹ 

≡⅝√╟℮⌐⁸ ─ ה │⁸ ⌐ ╦╢ ╛ ≢№╢

╛ ╩ ⌂ ─ ≤⇔≡™╢ ⅜ ↄ⁸╕√⁸ ⌐ ╦╢

╛ ⅜ ╦╣╢ ≤╙⌂∫≡™╢⁹╕√⁸ ≢│⁸ ─ ▬ⱬfi♩ ⌐ ╖⁸

╛ ∟ ⌂≥⁸ ⌐ ∆╢ ⅜ ╦╣╢↓≤╙ ⅎ≡⅝√⁹ ⁸ ⌂

╩╖╢≤⁸ ─ ─ ⌐│⁸ ≢│⌂ↄ⁸ ⌂≥─ ─ ⅜

ↄ ↕╣≡⅔╡⁸╕√⁸∕╙∕╙ ≤ ─ ╙ ≢│⌂⅛∫√ ⅜ ≡ ╣╢⁹

⁸ ─ ≢╙⁸ ─₈ ₉⅜№∫√╡⁸ ╛ ≢ ⅜ ⇔√╡⁸№╢

™│ ≤ ─ ⅜№∫√╡⌂≥⁸ ≤ ┼─ │ ╛⅛⌐ ⅜╡ ↑≡™

╢⁹ ⅎ≡⁸⅛≈≡│ ╛ ╩ ≤⇔≡™√ ≢│⌂™⅛≤ ╦╣╢↔ ╛

⅜№╢≤↓╤╙ ⌂ↄ⌂ↄ⁸ ⁸ ⅜ ⅝ↄ ∆╢ │⁸╕√ ─ ─ ⅜№

∫√─≢│⌂™⅛≤╙ ↕∑╢⁹ ╛ ─ ה ⌐ ╩ ⇔⁸ ⅜ ⅝ ↑╢

↓≤╩ ╢ ∟│ ╦╠∏≤╙⁸∕─ ⇔ ⌐≈™≡│⁸ ⌐ ╦∑⁸ ⌐ ╩ →

≡™╢─≢№╢⁹ 

ה ⌐│⁸ ─ ™ ─ ╩ ⇔⁸ ↄ─ ╙ ↕╣≡

™╢⁹ 82◌ ─℮∟⁸ ה ⌐ ─ ⅜№∫√ │ ⅜ 13◌

⁸ ⅜ ◌ ⁸ ╛ ─ ⅜№∫√ │ 16◌ ⁸ ⅜

◌ ≢№╢⁹ 

↓─℮∟⁸ ─₈ ₉│ ⌐ ↕╣≡™╢⁹╕√⁸ ─

≤⇔≡│⁸ ─₈ ₉⁸ ─₈

₉⁸ ─₈ ₉⁸ ─₈
│ ™ ╠

₉≤₈ ₄ ⱡ ▪ꜞ₅₉⁸

─₈ ₉⁸₈ ₉⁸₈
╒℮⅝╞℮™╪≤℮

₉⁸₈ ₉⁸₈

₉⁸ ─₈ ₉⁸₈ ₉⁸₈ ₉⁸

 
29 ─ ─ ⌐≈™≡│⁸ ₈ ─ ─ₐ ₑ≤ₐ ╡ₑ⌐≈™≡₩ ⌐ ╩

ⅎ╢₩₉  39  23  P1- P19╩ ⁹ 
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₈
⅛ ╡ ≡ ™ ╙

₉⁸₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉

⅜№╢⁹ 

╕√⁸ ─ ≤⇔≡│
⅛ ╖ ∆ ╦

ה ─₈ ₉⅜⁸

≤⇔≡│ ─ ה ─ ─₈ ⱡ ₉⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ⌐│⁸ ╛ ∞↑≢│⌂ↄ⁸ ↄ⅛╠ ╢ ╛ ╖⁸

⁸ ⌂≥⅜ ∆╢⁹ ⇔√╙─ ─ ⌐╕≈╦╢ ⌂ ≤⇔≡│⁸

₈ ─ ≤ ₉─ ≤⇔≡
╝─╖⌡

─≈╓ ⅜⁸₈

≤∕─ ₉─ ≤⇔≡
╝ ─ ≈

⅜ ↕╣≡™╢⁹ 

╕√⁸ ─ ≤⇔≡│ ₈
┤ↄ∏╖ ┌╪∆™╤℮

ה
⅝╪∑╪╤℮

₉⁸ ₈

ה ה ₉⁸ ₈ ─ ה  ─ ה

ה ₉⁸₈ ┘ ₉⌂≥⅜⁸ ≤⇔≡│ ₈

─ ⌐№╢ ⁹ │ ⁸ │ ⁹ ⁸ ⅛╠ ↄ─ ╩ ↑≡

™√ ≢│⁸ ⅛╠ ⌐⅛↑≡ ≡╠╣√ ⅜ ∫≡⅔╡⁸ ╛ ⌐

↕╣⁸ ─ ─ ╩ ┌∑╢⁹ 

─ ╙ ⌐ ╦╢╙─≢⁸ ╩ ™ ∫√ ─ ⅜ ╩ ₁≤ ℮≤™℮

⌐ ∟⁸∕╣╩ ≤℮≤⅔ ╩ ╘⁸∕─ ≢ ╣≡⇔╕∫√⁹∕─ ─ ─ ╡≤⇔≡ ╙ ⌐

╕╣√™≤ ∫√≤↓╤⁸ ⌐ ╦╣⁸ ╕╣ ╦∫√⁹∕─ ⌐ ⌐₈ ₉≤ ⅛╣√ ╩ ∫

≡™√↓≤⅛╠⁸ ╩⁸∕╣╕≢─ ⅛╠ ⌐ ╘√≤™℮⁹ 

─ ⌐№╢ ╩ ∟ ╢≤⁸ ↑╛ ⌐↔ ⅜№╢≤↕╣≡™╢⁹ 

─ ⁸ ⁹ │ ≢⁸ │⅔ ─ ⁹ ⌐№╢ ─ ⌐│

1537 ─
╗⌂┤∞

⅜№╡⁸ ↄ≤╙ ⌐│ ⅜№∫√↓≤⅜╦⅛╢⁹ 

╙≤╙≤│ ≤™℮⅔ ─⅔ ≢№∫√⅜⁸ ⌐ ≤⌂∫√√╘⁸ │ ⌐№╢ ─

≤⌂∫≡™╢⁹ 
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─ ─ ₉⅜⁸ ≤⇔≡│₈ ─ ₉╛ ─₈ ₉

⅜⁸ ≤⇔≡│ ─₈ ₉⅜⁸

≤⇔≡₈ ─ ה╡╗↑ ₉⅜№╢⁹↓─ ⁸ ─ ╛ ⌐

╦╢ ⁸ ⌂≥⁸ ─ ≤⇔≡ ↕╣≡™╢╙─│ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─₈≈╓ ₉─ ≤ ─ ⁹ ─ ≢╟ↄ ╠╣≡™╢⁹ 16 2004 ⌐

≢ ─ ≤⇔≡─ ⌐ ↕╣√⁹ 

β ה   

≤⌂∫≡™╢ ה ⱡ ─₈

₉⁹ 19 1614 ⁸ 23 ⌐ ╟

╡ ─ ╩╙╠℮⁹ 

β ה   

─₈ ₉⁹ 1625 ⁹

─ ₈ ₉≤₈ ₉⅜

≤⇔≡ ╩ ↑≡™╢⁹ 

β ה   

─ ⁹ ⅛╠ ↄ≤↕╣⁸

⌐ ⌐ ↕╣√ ─ ≢№∫√

╩⁸ ⌐ ⇔√ ⅜

⇔⁸ 27 1894 ⌐ ─ ⌐ ⇔√⁹ 

 

─ ╡ ⌐ ≈ ⁹ ≢

1915 ⌐ ⇔√⁹ ⅜ ⇔√ ⌂™

≢№╡⁸ ╩ ╦∏⌐ ╠╣≡™╢⁹ 

β ה   
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↓╣⌐ ⅎ≡⁸ 27 2015 ⅛╠⁸ ─ ╩ ⌐ ⇔ ∆╢₈

₉ ╙ ↕╣≡⅔╡⁸ ≢│ ─₈  ₩ ≤

─ ₩₉⅜ ↕╣≡™╢≤≤╙⌐⁸ ₈ ₁╛ √∟⅜ ∆╢ ─ ₩

≢ ↕╣╢ ₩ ⅜ ⌐ ╢ ₉⁸ ₈꜠▬ꜝ▬fi⅜≈⌂←

ₐ ≤ ─ ₑ ≤ ה ∟╕╢⅝ ─ ─ ⅜

⌐ ╢ ₉⌂≥≢⁸ ─ ⌐ ─ ⅜ ∫≡™╢⁹ 

⁸ ↄ ─ ⅜ ⇔⁸ ⅜ ∆╢≤≤╙⌐⁸∕─ ⅛╠⁸ ↄ─ ה

─ ⅜ ╕╣≡™╢↓≤╙⁸ ─ ─ ⌂ ≤⇔≡ ∆╢↓≤⅜≢

⅝╢∞╤℮⁹ 
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∕─ ─ ↔≤─  

─ ⌐│⁸ ⇔√╟℮⌂ ⅜№╢ ⁸ ─ ╛ ⅜∕╣∙╣ ⌂

╢↓≤⁸╕√⁸ ≢∕╣∙╣─ ╩ ← ≢ ₁⌂ ╛ ╩ ╖ ⇔≡⅝√↓≤⌐╟

╡⁸ ⅛⌂ ╩ ⅎ√╙─≤╙⌂∫≡™╢⁹₈ ₉⌐╟╣┌⁸ ↄ⅛╠─

╛ ⅜№╢ │ 18.5 №╡⁸╕√ ⌐ ═√╟℮⌐₈ ╛ ⁸ ─

╩ ⇔√ ╛ ₉╛₈ ⌐ ╦╢ ⌂ ╛ ₉⁸₈ ₉⅜ ₁

⌐ ╦╣≡™╢≤™℮ ╙ ≡™╢⁹↓─ ⁸
⅔ ↄ ≈

─ ╖ ╛ ─ ⌂

≥⁸╟╡ ⌐ ⇔√ ╙ ⌐ ╢⁹ 

⇔ↄ│ ─ ⌐ ╢⅜⁸ ∂╟℮⌐ ⅛╠─ ╩ ≈ ≤™∫≡

╙⁸∕─ │⁸ ─ ≤⇔≡⅛≈≡─ ─ ╩ ↄ ∆≤↓╤╙№╣┌⁸

╩ ∂↕∑╢ ─ ⅜ ∟ ┘ ⌂ ╡ ─ ╩ ↄ ∂↕∑╢≤↓╤⁸№

╢™│ ⌐ ⌂ⱱ♥ꜟכ♂ꜞה♩ ≤⇔≡ ↕╣≡™╢≤↓╤⌂≥ ₁≢№╢⁹ ≢

∆╢⅜⁸ ≢│⁸∕╣∙╣─ ─ ≠ↄ╡╛ ≠ↄ╡╙ ╪≢ ≡⅔╡⁸

↔≤─Ᵽꜝ◄♥▫│↕╠⌐ ⅜╡≈≈№╢⁹ 

↓╣│⁸ ─ ─ ≤⌂∫≡™╢ ─ ╡ ⁸ ⌐⅔™≡╙ ≢№╢⁹

⅜ ╗ ⁸ ⌐ ═√╟℮⌐⁸ ╛ ≢│ ─ ⅜ ╪≢™╢⅜⁸

≢⁸ ≢∕─ ⌂╠≢│─ ╩ ≈ ─ ╙ ↕╣≡™╢⁹ ─ ⌐

№√╢ ─№╡ ⌐≈™≡╙⁸ ╩ ∫√ ↔≤─ ⅜ ⅛⌐ ⅜∫≡™╢─≢

№╢⁹ 

⌂ ⁸ ⁸∕╣∙╣─ ╩ ╕ⅎ⁸ ─ ⅛⌂ ⅜ ⌐ ™≡

™╢↓≤╙⁸ ─ ─ ⅝⌂ ─ ≈≢№╢⁹ ⌐ √╟℮⌐⁸ ⁸ ⌐│ ₁⌂

⅜ ↕╣⁸∕─ │ ≤⇔≡ ↕╣≡™╢⁹↓℮⇔√ ─ ⌐≈™≡│

⌐╙ ₁⌐ ↕╣≡⅝≡⅔╡⁸ ⅎ┌ ∆╢₈ ─

₉≢╙ ↔≤⌐∕─ ⅜ ╦╣≡™╢⁹╕√⁸↓℮⇔√ ╩╟╡ ∆╢√╘

⌐⁸ ─ ≢│ ₁⌂ ⅜ ╖ ↕╣⁸ ⌐ ↕╣≡⅔╡⁸↓╣╙ ─

⌂ ╩ ╢ ≈─ ≤⌂∫≡™╢⁹ 

Ɑ⁸╡╟☺כ ₁⌂ ⌐≈™≡⁸ ⌂ ╩ ∆⁹ 
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1- 2- 2.  ⌂ 30 

ᵑ  

  ⌂  

 

 43 ─ ─

⌐ ∆╢

⁹ ╛

─ ⌐│

⅜ ⁹ 

ה ─ ─  

─ ╩ ╡ ∆ ≤™℮ ⅜№

╢⁹╕∏ ⌐ ↄ⌐ ╩≈™≡ ╩

→⁸ ≢ ╩ 200 ⅛⌐⅛↑╢⁹↓╣│─╓

∑╩ ∆╢ ⅜№╢⁹∕─ ⁸ ─ ⌂╢

≈─ 41⁸42⁸43⁸44⁸46⁸48 ⅛╠

╖─ ╩ ╪≢ ∆╢⁹ │⁸ ⌐

╕≢ ⅛∫≡ ⁸ ╕≢ ⅛∫≡ ⁸ ╕≢

⅛∫≡ ≤™℮ ≢⁸ ─ │

╕≢⅜ ↕╣≡™╢⁹ 

 41 ─ ─

⌐ ∆╢ ⁹ 

╙ ⌂ ≢⁸╒≤╪≥─ ╛

⌂≥─ ≢ ↕╣≡™╢⁹ 

 36₩38 ─

─ ⌐

∆╢ ⁹

≤╙ ┌╣╢⁹

╛

┼─ ⅜

↕╣╢⁹ 

≤∟⅔╕√

─  

⅛╠ ↄ ≢№╡⁸ ⇔⅛⌂™

≢ ≈─ ╩ ∫≡⅔╡⁸≥─ ─

╙ │ ≢ ╩ ∆╢↓≤⅜

≢№╢⁹ │ꜝ☺►ⱶ ≢ │ 36₩37 

⁸ │ 35ϴ ≢№╢⁹↓─⌠╢™

⌐⌂╢═ↄ ↄ ╡⁸ ⅜╢≤⅝⌐ 40 ─

╘─ ⅜╡ ≢↕∫≤ ╕╢₈ ₉≤™℮

⅜ ↄ⅛╠ ⇔╕╣≡⅝√⁹ 
⌠ ╢ ╝

─  

ה Έ▪ꜟⱵ♬►ⱶΈ ≢№╡⁸⅛≈

≡ ╛ ⌐╙ ╦╣≡™√
╖╞℮┌╪

⅜ ╕╣

≡™╢↓≤⅛╠⁸₈ ─ ₉≤⇔≡ ⅛╠

⅜ ╣╢⁹32 ─ ╩⅛↑ ⇔≡™╢

⌐ ⅛╡⁸ ⅜╡ ⌐│ 41 ─

⅛⇔ ╩ ∆╢⁹ ●☻╩ ╗√╘⁸

∆╢↓≤≢ ≢№∫≡╙ ⅜ ↕╣

╕╢≤↕╣╢⁹ 

 
30 ┘ ⌐≈™≡│⁸ ₈ ─™╤™╤₉

https://www.spa.or.jp/onsen/524/ ⁸  ₈ꜚⱠ☻◖ ה

≤ ─ ┘ ─ ⌐ ∆╢ ₉  37  P1- P12⁸ ─ ⁸

┘⁸ ─ⱱכⱶⱭכ☺╩ ⇔√⁹ 
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 7₩20 ─ ─

⌐ ∆╢ ⁹

┼─ ⅜

↕╣╢⁹ ⌐

─№╢ ⌐│

⅜ ⁹ 

─
⅛ ╪ ─ ∂ ↔ ↄ

─  

⌐ ⇔√≤↕╣╢ ─

⁹ ⅛╠ ∆╢ 13₩14 ─

╩ ⇔√ ─ ⌐ ⅛╢⁹ ⅜ ╦

╣≡ ⅎ⅜ ╕∫√≤↓╤≢ ⅛╠ ⅜╡⁸

⅛╠ ↕╣≡™╢ Ⱪכ♩☻ ╛ ↕╣

√ ─ ⱨ▫fiꜝfi♪◘►♫ ≢ ╩ ╘

╢⁹ ╩ ⅛⌂™↓≤≢ ⌐ ⇔√

╩₈№┬╡ ╗₉─⅜ ™≤↕╣╢⁹ 

 37 ─

─ ™ ⌐ √

╦∫≡ 20

30 ∆╢

⁹ 

⌂ ≢⁸ ↄ─ ╛

≢ ↕╣≡™╢⁹ 

∟   
╕ ⅜

─ ∟  

ה ─ ╙ ╣√₈
╕ↄ ╝

₉│ ╡

─ ─ ⅜∆╡ ─ ─ ≤⌂∫≡⅔

╡⁸ ⅛╠ 39.5ϴ─ ⅜ ⇔≡™╢⁹

™ ≢ 140cm ─√╘⁸ ∫√╕╕ ∆

╢⁹ ⁹ 
⌂╕╡

─ ∟  

230 ─ ⅜№╢ ─₈ ─ ₉

│ ─ ╩ↄ╡ ™≡ ╠╣√ ─ ⅛╠

⅜ ⇔≡™╢⁹ ─ ↕│ 125cm

≢№╡⁸ ≤⌂∫≡™╢⁹ ≢№╢

⅜⁸ ─ ╙ ↕╣≡™╢⁹ 
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─ ₈ ₉─ ⅜ ⅎ╢

⁹ 

₈ ₉│ 1803 ─ ≢№

╢⁹ 

β ה   

 

─ ─ ₈ ─ ₉─ ⁹

≢ ╢⁹ 

β ה   

 

─₈ ₉─ ∟ ─ ₈ ─ ₉⁹ ─

↕⅜ 1.25m№╢⁹ 

₈ ₉│⁸ 1786 ─ ≢⁸ ⇔ ╙

∆╢ ─ ⅜ 15 ⌐ ╩ ⇔√≤ ⅎ╠╣≡™

╢⁹ 

β ה   

 

─ ₈ ₉─ ─ ≤⌂∫≡™╢

₈ ─ ₉⁹ ─ ⌐№╡⁸35₩36 ─ ⅜

⌐⅛↑ ↕╣≡™╢⁹ 

↓─ ─ ⌐ ₩ ╡ ↑╢₈ ₉⅜ ─

⌂ ≢№╢⁹ 

β ה   
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ᵒ  

  ⌂  

⅛↑  ⌐ ⅛╢─≢│⌂

ↄ⁸ ⌐≡ ─

╩ ⌐⅛↑╢

⁹ 

₁
⅜ ⅜

─⅛↑  

─ ≤⇔≡ ╠╣⁸∕─ ╩

⌐ ⅛∆₈ ⅛╢₉₈⅛↑╢₉₈ ╗₉─ ≈─

⅜№╢⁹47 ─₈№≈ ₉─ ─ ⌐

⌐⌂╡⁸ ≢ ╘─⅔ ╩ ⌐ 100 ╡

⇔⅛↑╢ ─ │⁸ ╩ ∆╢≤↕╣

╢⁹ 

√∑  ⅛╠ ─╟℮⌐

╩ ≤⇔⁸ ה

ה ⌂≥╩ √∑╢

⁹₈ ─ ₉

≤╙⁹ ה╡↓ ┼

─ ⅜ ↕╣╢⁹ 

─
╝ ─ ╛ ╕

─ √∑  

⌐ ─ ≤⇔≡ ⅎ√

⁹ ─ ≢│ ⅛╠ ⇔√ 25.3 ─

√∑ ⅜ ─ ⅛╠ ╣ ∟≡⅔╡⁸ √

™ √∑ ≤ ⅛™ ╩ ⌐ ┘╢⁹ 
∆ ∂ ╝

 √∑  

─ 1000 ─ ⌐ ↄ ⁹

─ ↕⅛╠ ∟╢ 18 ─ √∑ ⅜№╢⁹₈

╩╒←∆ ₉≤⇔≡₈ ₉≤ ┌╣╢╟℮⌐⌂∫

√⁹ ↓╡╛ ⌂≥ ─ ╣╩ ╛∆≤⇔≡⁸

─ כ◐☻╛ ⌐ ⅜№╢⁹ 
⅛╪⌂╦

 └╞℮√╪ √∑

 

⌐ 19 ⁸ ⌐ ─ √∑ ⅜ ┘⁸₈

₉≤ ┌╣≡™╢⁹ ─ √∑ │ 1922 ─

⅛╠№∫√≤↕╣⁸90 ™ ─ ╩

∑∏⌐ ∆╢√╘⌐ ⅛╠ ≤⇔≡ ╩

↕∑≡™√─≢│⌂™⅛≤↕╣╢⁹ 

 ∞↑╩ ⌐ ∆

⁹ ⅎ ה ─

┼─

⅜ ↕╣╢⁹

⌐ ═ ─ ∫≡™

╢ ≢╙ ⅜ ⁹ 

⌂ ≢⁸ ↄ─ ╛ ≢

↕╣≡™╢⁹╕√⁸ ─ ─ ⌐

↑╠╣╢ ╩≈↑╢↓≤≢⁸ ≤ ─

╩ ≢⅝╢╟℮⌂ ─ ╡╙ ≢№╢⁹ 

 ∞↑╩ ⌐

∆ ⁹ 

∞↑╩ ∆↓≤≢ ≢⅝╢√╘⁸ ─ ╡

╛ ─ ⌂≥ ₁⌂ ⌐ ↕╣≡™╢⁹
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╩ ⅜∏⌐ ╩ ⇔╗↓≤⅜≢⅝⁸ ⌐⅔

™≡ ╩ ∆╢ ╙ ∫≡™╢⁹ 

 ╕≢─ ↕─

─ ╩ ≢ ↄ

⁹ ≤

─ ≢⁸

ה ⅎ ┼

─ ⅜ ↕╣╢⁹ 

→ ╤

 ─  

⌐ ╩ ™√ ─ ⅜№╡⁸42 ─

─ ≤ ─ ⅜ ⌐ ╪≢™╢⁹ │ ≈

─ ╩ ⌐ ↄ⁹ ₩ ↄ≤

≤ ⌐╟╢ ⌐╟∫≡ ⅜ ↄ⌂╡⁸

⅜ ⌐⌂╢≤↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

₁ ─₈⅛↑ ₉ ≤ ⁹ ₁ │ ─ ⌐№╢ ─ ≢№╢⁹ 

β ה   

 

─ ─ √∑ ⁹ ─ ⌐│ ⅛╠ ⅝ ⇔√ √∑

⅜№╡⁸₈ ─ ₉≤™℮ ≢ ⇔╗↓≤⅜≢⅝╢ ─

╪ ⌐№╢◖fi◒ꜞכ♩ ─ ⁹ ╡│ ─ ⁹ 

⅜ ─ √∑ ⁸ ⅜ ─ ⁹ 

β ה   
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─ ─ √∑ ⁹ │ ⁸ │ ─ √∑ ⁹ 

β ה   

 

─₈ ─ ₉⁹ │ 42 ─ ─ ⁸ │ ─ ⁹ 

β ה   
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ᵓ ⌂  

  ⌂  

 ⌐ ה ⌂

≥ ─ ╩ ⅎ√

╙─⌐ ∆╢

⁹ ≤™╦╣

╢⁹ ꜞ►ⱴ

ה♅ ה ה

⌂≥┼─ ⅜

↕╣╢⁹ 

  

700 ─ₐ
┬ ╪ ↔

ₑ⌐╙ ↕╣≡

™╢ ─ ╩ ⇔≡™╢─⅜⁸

─₈  ꜝfi♪₉⁹ ⅛⌂

│ ⌂ ה ה ─ ≈─

≢─╖ ↕╣⁸ ⅜ ™≤ ╦╣

≡™╢⁹ ⅜ ⌐ ↄ⁸ ≥╙─

│ ↕╣≡™╢⁹ 

 ╛ ─ ⌐

╩ ╘⁸ ∆╢

⌐ ∆╢

⁹ ─

⌐ ─ ⅜ ╦

╢√╘⁸ ╩

╘ ╩ ∆

╢⁹ 

 

 

≢╙ ⇔™ ⅛╠ ∆╢ ─

╩ ⇔√ ─₈ ╗⇔₉ ≢⁸ ╗⇔

⅜ 300 ⅛╠ ╦╣≡™╢⁹ ⁸ ╗

⇔╩ ∫≡™╢─│ ﬞ ≤ ─

◌ ≢⁸™∏╣╙ │♫♩ꜞ►ⱶ-

⁹ 

  

⌐ ─ ≤ ╦╣╢ ⅜

₈ ⌐ↄ╢╛⁸ ╘≡↓─ ⌐ ⇔√≤─

⅜№╡⁸↓╣⁸ ﬞ ─ №╢ ⌂

╡₉≤∕─ ─ ⅜ ↕╣≡™╢⁹

300 ⅛╠ ↄ ╩ ╪∞ ≢⁸ ⅜↓

↓⌐ ─ ╩ ╘√─│ 61 ≢

№╢⅜⁸ ≢ ≤⌂╡⁸

⌐ ♩כ♂ꜞ╢╟⌐

 ⱪfi⇔√⁹כ○≡⇔≥

 

 ─ ╩ ─

⌐ ⅝ ╖⁸ ╟

╡ ╩ ⌐ ⇔⁸

⅛╠ ╩ ∆⁹

⅜ ⌐ ≡™╢─≢

⇔↕⅜⌂ↄ⁸◘

►♫╟╡ ─√╘

  

─ ⌐ ∆╢ ─ ⁹

│ ≤↕╣╢⁹ ↄ⅛╠ ≤⇔≡

⇔╕╣⁸₈ ≢ ≡
№ ⇔ ∞

≢ ╢ ₉≤

╦╣√╟℮⌐⁸ ↄ⅛╠ ⌐ ─№╢ ≤

⇔≡ ™ ⅎ╠╣≡⅝√⁹ 
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┼─ ⅜

⌂™↓≤╙ ⁹ 

  

─ ─ ⌐ ™√ ─ ⅛╠ 98ϴ─

⅜ ≡⁸∕─ ⌐╟∫≡ ─ ╩ ╘≡™

╢⁹ ─ ─ ⌐ ↑⁸ ⅛╠ ∞↑╩

⌐ ⇔≡ ∆╢⁹ 

 ─ ⌐ √↕

╣√ ⌐ ╡⁸

╩ ∆ ⁹

─ ╙

⁹ 

  

─ ⌐ ∆╢ ╣√ ⁹

─ ╘⁸ ⌐ ╣√ ⅜ ﬞ

⇔√↓≤≢╙ ╠╣≡™╢⁹ ─ ⅜

⅜╢ ─ ⌐ ─ ⇔ ⅜№

╡⁸ │⅛⌂╡ ╘─√╘⁸√╠™⌐ ╩

╣≡ ⌐ ↑⌂⅜╠ ╢⁹ 

  

1276 ⌐ ⌐╟∫≡ ↕╣

√≤↕╣╢₈ ⇔ ₉⁹ ≢ ╕╣√

─ ⌐ ∑⅝⇔╞℮ ≤™℮ ╩ ⅝

╘⁸∕─ ⌐ ≢ √╦╢⁹ ⅛╠ ⅜╢

⌐╟∫≡ ─ ╡⅜√∟⁸ ⅜

⌐ √↕╣╢⁹₈ ⁸ ⇔ ─ ╡⁸

⌐ ─ ⅜ ╢₉≤ ─ ⅜ ∫

√╟℮⌐⁸ ╡⅜ ⁹ 

 ─ ╩ ⅛

╠ ⅝⌐ ↕∑

≡ ╩ ∆ ⁹ 

  

⌐√√∏╗ ⁹ ⌐ ∟ ┘

╢ ⅜ ╣√ ⌐ ─ ⅜ ≠⅝⁸

╩ ╘√ ⅜ ─ ╩ ⅝ ╢≤⅔

⅜ ⅝ √≤™℮ ⅜ ╢⁹

⌐ ─₈┤⅛⇔ ₉⅜№╡⁸ ─

⅛╠ ⅝ ∆ ⌐ ⌐ ≡≡ ⌐⌂╢≤

™≤↕╣╢⁹ │ ™√╘⁸ ⌐♃○

ꜟ╩ ≡⁸ ─╕╕ ∆╢↓≤╩ ⇔≡

™╢⁹ 

 

 

─ ⌐ ╩ ⇔√

⅜ ↕╣≡™╢⁹ ⌐ ⅜ ⅝

∆ ⅜№╡⁸∕─ ⌐◗◙╩ ™≡ √╦



 61 

╡⁸ ⅜ →⌂™╟℮ ⌐ⱦ♬כꜟ╩⅛↑≡

∆╢⁹ 

 

 

─ ≢ ⅜

ↄ⌂∫√ ⌐ √

╦╢ ⁹ ה

┼─ ⅜

↕╣╢⁹ 

√╕⅜╦

  

│ ⌐⅔↑╢ ─ ≤╙

╦╣╢⁹ ─

⌐│ ≢ ↕╣╢ ⅜№

╡⁸ ≢ ╕∫√ ─ ⌐◗◙╩ ™≡

─╕╕ √╦╡⁸♃○ꜟ◔♇♩╛ ╩

⌐⅛↑╢↓≤≢ ╕╢↓≤⅜≢⅝╢⁹ │

™ ≢│ 40₩50ϴ⌐╙⌂╢√╘⁸

⌐ ⇔≡ ⌐ ─ ⅝╩ ⅎ╢ ⅜

№╢⁹ 
╖ ↕ ↕

 ○fi♪ꜟ  

│ ─ꜝ♪fi ╩ ╢

≢№╡⁸ ─ ╩ ⅛⇔√○fi♪

ꜟ╩ ≢⅝╢ ⅜ №╢⁹ ≢│

─ ⅛╠╙ ⅜ ™≡™╢√╘ ⅜

⅛ↄ⁸○fi♪ꜟ≤ ╩ ⌐ ≢⅝╢⁹

⌐│ ─╕╕ ≢⅝╢ⱱꜟⱵ◦☻ꜟ

ⱶכ ꜝ♪fi○fi♪ꜟ ⅜№╡⁸↓∟╠╙

⅛╠ ∆╢ꜝ☺►ⱶ ⌐╟∫≡ ⅜ ╕

∫≡™╢⁹ 

 ⱪכꜟ─╟℮⌐

─ ≢ ╩

℮ ⁹

─ ≤ ⅜

⌐ ╠╣╢⁹ 

  

≢│ ⱪכꜟ╩ ⇔√

╩ ∫≡™╢⁹ ╛ ⌐╟∫≡⁸

⌂ ⅜ ≢⅝⁸ ⌐ ⁸

╛ ─ꜞⱢⱦꜞ⌐ ⌐ ≢№

╢≤↕╣╢⁹╕√⁸ ─ ⌐ ↑√

ⱪ꜡◓ꜝⱶ╙ ⇔≡⅔╡⁸ ─

─╙≤ ⌂≥─ ╩ ∆╢

↓≤⅜≢⅝╢⁹ⱪ꜡◓ꜝⱶ≢│ ─

╩ ∆╢▪fi◔כ♩╛ ⁸ ⁸

─ ╩ ⇔⁸ ⅜╙√╠

∆ ╩ ⇔≡™╢⁹ 
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─ ⌐№╢₈ ╗⇔  ₩

↕╝╡₩₉≢─ ⇔─  

β ה   

 

⅛≈≡№∫√ ─₈ ₉≢─

⇔─  

β ה   

 

─₈ ⇔ ₉─ ⁹ ⅜ ⅝ ╘

╠╣≡™╢⁹ 

β ה   

 

─₈└╞℮√╪ ₉─ ⁹ ─

╩ ™⁸ ≢ ╘≡™╢⁹ 

β ה   

 

─ │⁸ ─ ≢№╢₈ ₉╛∕↓⅛╠ ╣╢ ⅜ ≤⌂∫≡

╣╢₈ ₉⅜№╡⁸╕√ ─ ⅜ ⇔╘╢ ─ ™ ⅜ ⌐№╢⁹ ─ │ ⅜ ⇔╘╢

⅜ ⅜↑↕╣≡™╢ ⁹ │∕─ ─ ⁹◗◙⌂≥╩ ™√ ⌐ ⅜╡⁸ ╩ ⅜↕⌂™╟℮⌐♃○ꜟ◔♇♩

╛ ╩ ─ ⌐⅛↑╢⁹ 

β ה   
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╩ ⅎ╢ ≤ ─  

─ ─ │⁸ ∑∏⌐ ≢ ⌐ ⅛╢₈ ₉╩ ≤⇔⁸╕√

≤─ ╩ ∆╢⌂≥⁸ ─ ─ ≤│ ⌂╢ ⌂╙─≤⌂∫≡™╢ ─(1) ⁹

↓℮⇔√ ─№╡ │⁸ ─ ™ ─ ─ ≢ ╕╣√╙─≢№╡ ─(2 ) ⁸

∕─ ≢ ⌐ ∆╢ ╛ ה ╩ ╖ ∆≤≤╙⌐⁸ ╛ ה ╩│

∂╘≤⇔√ ⌂ ╛ ⁸∕─ ↄ─ ה ─ ╩ ╖ ⇔≡⅝√

─( 3) ⁹╕√⁸↓℮⇔√ ™ │⁸ ─ ⌂ ╛ ₁⌂ ≤ ╖ ╦↕

╣⁸ ↔≤─ ⌂≥⁸ ↔≤⌐ ⌂ ╩ ⇔≡⅝≡╙™╢ ─( 4) ⁹

↓─╟℮⌂ ⌂╠≢│─ ─№╡ │⁸∕─╕╕⁸ ─₈ ₉≤⇔≡

ⅎ≡™ↄ↓≤⅜≢⅝╢≤ ⅎ╠╣╢⁹ 

─ ─№╡ │⁸ ⌐ ⅛╢↓≤╩ ⇔⁸ ⅛╠ ⌐ ╢╕≢

≢─ ╩ ℮ ⅜ ↄ ⇔≡™√ ─ ─№╡ ≤ ∆╢╙─≢╙№╢⁹

╕√⁸ ┼─ ─√╘─ │⁸ ⁸ ─ ⌂ ⇔╖≤⌂╡⁸ ─

─ ─ ≤╙⌂∫√⁹↓─ ⁸ ┼─ ╩ ℮

│⁸ 2023 ≢ 120,705,968 31⌐ ⇔≡™╢⁹ ─ │⁸∕╣ ⅜ ─

⌂ ─ ≢№╢≤≤╙⌐⁸ ─ ╠⇔╛ ⌐≤∫≡╙ ⅛∑⌂™

≤⌂∫≡™╢⁹ 

⌐ ⌂↓≤≤⇔≡⁸↓℮⇔√ ─ ─ ─№╡ ⅜ ↕╣≡⅝√

⌐⁸ ─ ╩ ⇔⁸ ─ ╩ ≡≡⅝√ ─ ≤⁸ ╩ ⌂≥⌐

∆╢√╘─ ─ ה ⅜№∫√↓≤⅜ ↕╣╢⁹ ⌂ ─ │⁸

─╙─╩∕─╕╕ ∫≡™╢↓≤╙ ↄ⁸ ⅜ ╦╣≡™╢ ≢╙⁸ m ─ ™

─╙─⅜ ≤⌂∫≡™╢⁹∕↓⌐ ⇔≡ↄ╢ ⌐≈™≡│⁸100 ™ ≢№∫√

╡⁸ ╛ ▪ꜟ◌ꜞ ≢№∫√╡≤⁸ ∏⇔╙∕─╕╕ ⌐ ⅎ╢╟℮⌂ ⌐│⌂∫

≡™⌂™⁹╕√⁸ ─ ⌐⇔≡╙⁸ ⅎ┌ ⌐ ⇔≡™╢ ─ ⁸ ─ ─

⌂ ⌐╟╡ ⅝ↄ ⅜ ╦∫≡⇔╕℮↓≤╙№╢⇔⁸ ≢ ↔≤ ↕╣≡⇔╕℮

╟℮⌂ ╙ ↓╢⁹ ⅜ ╒≥ ⇔≡™⌂⅛∫√ ╕≢│⁸ ⅜ ⌐ ╣

√╡⁸ ⇔≡⇔╕℮↓≤╙ ⅛∫√⁹ 

ⅎ≡ ⅛╠ ⅜ ╣╢ ╕≢ ╩ ™≡ↄ╢↓≤⌐╙ ₁⌂ ⅜№╢⁹ ─ ⅜

™ ─ ⁸ ⅜ ⇔≡∆←⌐ ⅜ ╕∫≡⇔╕℮⇔⁸ ⌐╟∫≡│⁸ ⌐

⌐ ╦╣╢ ╛ ╩∆←⌐ ↕∑≡⇔╕℮⁹∕─ ⁸∕╙∕╙ⱳfiⱪ⅜ ∆╢╟

╡ │⁸ ⌐ ∫≡⇔⅛ ⅝ ⅜≢⅝∏⁸ ⅛╠ ╕≢≥℮ ╩ ∫≡™ↄ⅛╙

╖─ ≢№∫√⁹ │⁸ ⌂╠≢│─ ─ ╖≢│№╢╙──⁸∕─ ⌐ ∆╢

√╘⌐│⁸ ─ ─ ≤∕╣⌐ ≠ↄ ─ ה ⅜ ≢№∫√─≢№╢⁹ 

  

 
31 ⱱכⱶⱭ₈☺כ ₉ URL: https://  https://www.env.go.jp/nature/onsen/pdf/5 -

6_p_1.pdf  
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⁸ ─ ─ ⌐№╢ ⁹100 ─

⅜⁸1 7 ⁸ 30ⱷכ♩ꜟ─ ↕╕≢ ⇔≡™╢⁹ 15

⁸ ≤≤╙⌐ ⅝ ⅜∫√⁹ ─ ₁⇔↕╩ ╢ ≢№╢

│ ⅜ ↕╣≡™╢ ⁹ 

β ה   

 

─

─

⁹ ╘≡

⅜ ™√

╘⁸ ╣

⌂ↄ ∆

╢↓≤⅜№

╢⁹

─ ╙

™⁹ 

 

 ─ ─ ⁹ ⅜ ⌐ ™∞↑≢⌂

ↄ⁸ ╙ ╘≡ ↄ⁸ ─ ≢│ ↄ √⌂™⁹ 

 

 

≢│ 100 ─ ⅜ ⅝ ≡™╢↓≤⌐ ⅎ⁸

─ ⅜ ™√╘⁸Ɽ▬ⱪ─ ⅜∆←⌐ ╪≢⇔╕

℮⁹ 

 

 
─ ⁹ ≢│

⅛╠

km ─ ⅝

╩⇔≡⅔╡⁸

╕≢

│ ≤ ─

╩ ∫≡™

√⁹ 

 

β

 

 

 

─ 400 ⌐ ╢ ⁹400 ↓─ ⌐№╢

╩ ∫≡ ⌐ ╩ ⅝ ⇔≡™╢⁹ 
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⌂ ─ ⌐ ⅎ⁸ ╩ ╟ↄ ⇔≡╙╠℮√╘⌐│⁸ ⌐ ╣√ ₁⌐⁸

≢⁸╕√⁸ ⌂╠≢│─ ≤ ╣√ ╩ ⇔≡™ↄ↓≤╙ ≤⌂╢⁹ ⌐⁸

⅛╠ ⌐ ⅜∫≡™∫√⁸ ⌐ ⅎ⁸ ╛⇔╛ ╩╙ ╘√ ─ ⌐⅔™≡│⁸

≢ ╛ ─ ≤ ⇔⁸ ─ ╩ ⇔⁸ ╩ ℮⁸≤™∫√ ⅜

↕╣√⁹↓℮⇔√ │⁸ ≢│⁸ ─₈⅔╙≡⌂⇔₉─ ⌂▬ⱷכ☺─ ≈≤

⌂∫≡™╢⁹ ─ ⌐ ⅜╢ ≢─ ↕╪╛ ↕╪─ ╛☻ⱦכ◘⌂ ה

⌂≥─ ⅎ⁸№╢™│ ≢ ≢⅝╢ ╛ ⌂≥─ ─ ⌂≥≤╙

⇔⁸ ≤⇔≡⁸ ─ ⌂╠≢│─ ≤ ╣√ ╩ ╢↓≤⅜≢⅝╢ ⌂

╩ ⇔≡™╢⁹↓℮⇔√ ≤⇔≡─ ה ─ ╙⁸ ─ ⌐⅔↑╢

⌂ ≢№╢⁹ 

⅜⁸ ╡№╢ ≢№╢ ╩ ⇔⁸ ⇔≡ ╩ ⇔⁸∕⇔≡ ≤

⇔≡─⅔╙≡⌂⇔╩ ⇔≡™ↄ√╘⌐│⁸ ⅜ ≤⇔≡╕≤╕╡╩ ∟⁸ ↕╣≡

™╢ ⅜№╢⁹ ≢ ∆╢⅜⁸ ⌂ │⁸ ─ ⁸∕─ ↄ⅜ ─

⌐╟╡ ↕╣≡™√⁹∕─ ≢⁸ │⁸ ∕─ ≤ ∂ↄ⁸ ╛ ⌂ ─ ─

≤⇔≡ ╦╣⁸ ה ↕╣⁸ ≢ ↕╣≡™√⁹↓℮⇔√ │⁸

╙⁸₈ ─ ₉≤⇔≡ ↕╣≡™╢ ⅜ ↄ⁸↓╣⅜ ─ ╛ ⌐╟╢

╩ ↑ √ ⅝⌂  ⁹╢╣╠╖┌⇔┌⇔⅜☻כ◔╢™≡∫⌂≥

 

 

 

 

 

 

 

 

 

 

 

₈ ₉─ ╩╖╢≤⁸ 200◌ ≢ ≤⇔≡ ⇔≡™ↄ═⅝ ≤⇔≡

≤↕╣√╙─≤⇔≡│⁸₈ ╩ ⁸ ∆╢ ₉⅜ 65.0 ≤ ╙ ↄ⁸≈

™≢₈ ─╙≡⌂⇔₉─ 57.0 ≤⌂╡⁸↕╠⌐₈ ─ ╖╛ ─ ₉46.0 ⁸

₈ ╩ ╡ ↄ ₉44.0 ≤™∫√ ─ ⌐ ╦╢ ⅜ ↄ ⁸₈

╛ ⌐╟╢ ⌂ ╛ ₉21.5 ⁸₈ ╩ ⇔√ ₉10.5 ⁸₈ ┼─

╛ ⌐ ∆╢ ה ₉8.0 ⁸₈ ⌐╕≈╦╢ ₉1.0 ⁹ ╩ ⅎ≡™╢

™ │⁸∕─ ⌐⅔™≡⁸ ─ ─ ⁸≈™≢ ─╙≡⌂⇔≤ ─ ─

╩ ⇔≡™╢─≢№╢⁹ 

│ ⅛╠─ ╩ ⌐⁸ ⌐ ╠╣√

─ ⅜╙≤≤⌂∫√ ≢⁸ ╙⁸ ה ה ─ ≤

≠ↄ╡╩ ↑≡™╢⁹ 
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─ ⌐ ↑≡ 

─ ╩ ╕ⅎ⁸ ─ ─ ⌂ ╩ ∆╢≤⁸ ─╟℮⌐ ⌐

╕≤╘╢↓≤⅜≢⅝╢⁹⌂⅔⁸ ─ │⁸ ⌐╟∫≡ ⌐ ⇔≡⅝≡⅔╡⁸

⌐╙ ₁⌂ ╩ ≡⅝≡™╢√╘⁸ ─╕≤╘│№ↄ╕≢ ⌂ ─ ≤⌂

∫≡™╢↓≤⌐ ∆╢ ⅜№╢⁹ 

 

ᵑ ─ ╩ ╕ⅎ⁸ ╩ ≤⇔≈≈⁸ ≢─ ╡ ╩ ≤⇔√ ─ ┘

╙ ∆╢ ─№╡  

ᵒ ↑ ⇔╛ ─ ⁸ ─ ⌂≥ ─ ≢─ ─ ─ ⌂≥

≤─ ╩ ╪∂╢ ≠ↄ╡ 

ᵓ ⌂≥─ ╛ ⌐╕≈╦╢ ⌂≥┼─  

ᵔ ⅛╠ ≡ↄ╢ ─ ⁸ ⌐ ∆╢ ─ ─ ה  

ᵕ ⅜╕≤╕∫≡ ╩ ⇔⁸ ╩ ∆╢⌂≥⁸ ה ─ ⌂

╩↕↕ⅎ╢ ─◖Ⱶꜙ♬♥▫  

 

⌐ ↕╣⁸ ⌐ ⌐ ⅜ ⇔√ ≢№╢⅜⁸∕─ ⁸ ≢│

╛ ⁸ ─ ⌐≈™≡─ ⅜ ∂≡™╢⁹ ┘ ─ ╩╖

╢≤⁸ ≤⇔≡│ 19 2007 ─ 2,799,418 ꜞ♇♩ꜟ ⁸℮∟ ─ ≤⇔

≡│ 11 1999 ─ 894,295ꜞ♇♩ꜟ ⁸ ≤⇔≡│ 22 2010 ─ 3,185

◌ ⁸ ≤⇔≡│ 1995 ─ 15,714 ⁸ ≤⇔≡│ 1992

─ 143,246,266 ╩Ⱨכ◒≤⇔≡ ⌐ ∂≡™╢32⁹ 

╕√⁸ ↕╣√₈ ₉╩╖╢≤⁸ 200◌ ─ ≢│⁸ ─ ⅎ╢

≤⇔≡⁸₈ ─ ™ ₉⅜ 71.5 ≤╙∫≤╙ ↄ⁸≈™≢₈ ─

₉67.0 ⁸₈ כ◑ꜟⱠ◄ה ⌐╟╢ ₉66.0 ⁸₈▬fiⱣ►fi♪┼─ ₉51.0 ⁸

₈ ─ ₉51.0 ⁸₈ ─ ₉51.0 ⌂≥≤ ™≡™╢⁹ ─ ╛

▬fiⱣ►fi♪ ⌂≥ ⌂ ╙№╢╙──⁸ ™ ה ה ⌂≥

⌐≈™≡│ ⌂ ≤ ⅎ╠╣⁸ ה ─ ⌐≤∫≡ ⅝⌂ ≤⌂∫≡™

╢⁹ ⁸ ≢│⁸ ◖꜡♫►▬ꜟ☻ ─ ╙№╡⁸ ╩ ⅎ╢ ─

╙ ↄ ↕╣≡™╢⁹↓℮⇔√ ⅜ ⅝⁸ ™ ⅜ ⅎ≡⇔╕ⅎ┌⁸ ⌐

╢ ─ ─ ⌐╙ ⅝⌂ ⅜ ⅛⌡⌂™⁹ 

≢│ ─ ╩ ╕ⅎ⁸ ─ ─ ⌐≈™≡│⁸ ⅜ ╩

≈ ⌐ ≠ↄ ─ ╛ ⌐≈™≡─₈ ─ ⌐ ∆╢●▬♪ꜝ▬fi₉

╩ ⇔⁸ ⇔≡™╢⁹╕√⁸ ─ ⌐≈™≡│⁸ 24 2012 ⌐

─ ⅜ ↕╣⁸ ⅜ √⌂ ╩ ⇔≡ ─

 
32 ⱱכⱶⱭ₈☺כ  ₉ URL: https://www.env.go.jp/nature/onsen/pdf/4 - 5_p_3.pdf 

10  
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╩ ╢↓≤≤⌂∫√⁹↓╣⌐ ⅎ⁸ 29 2017 ⌐│⁸ ─₈ ─

╩ ⅛⇔√ ─ ⌐ ∆╢ ₉⅜₈ ─ ╩ ⅛⇔√ ─

⌐ ↑√ ₩a ה  ΈONSEN stay₉─ ₩ ₉e≤™℮ ╩ ⇔≡™╢⁹ ⁸

ה ⌐≈™≡│ ─ ─Ⱡ♇♩꞉כ◒≠ↄ╡╛⁸Ɽfiⱨ꜠♇♩╛♬ꜙכ☻꜠♃

─כ ⌂≥─ ⅜ ↕╣≡⅝≡⅔╡⁸ ⌐ ⇔√╙─≢│⌂™⅜⁸

╛ ⌂≥─ ≢ ⌐╙ ≢⅝╢ ⌂≥─ ╙ ╦╣≡™╢33⁹ 

⌐≈™≡│⁸ ⌐╙ ╣√╟℮⌐⁸ ⌐ ≠⅝⁸ ⌐ ╦╢╙─╩ ╗

─ ה ─ ─ ╛∕─ ╩ ⅛╠ ⇔≡™╢⁹╕√₈ ₉≢│

₈ ₉ ≢─ ⅜ ╦╣≡™╢⁹ ⅎ≡⁸ 2020 ⅛╠

│₈ ╩ ≤⇔√ ⌐⅔↑╢ ─ ⌐ ∆╢

₉⌐ ≠ↄ ─ ⅜ ╠╣≡⅔╡⁸ ⌐ ⇔√╙─≤⇔≡│⁸₈ ⅔

╡ ₉╛₈MOA ╩ ⌐⇔√ₐ ₑ╩╘↨∆ ─

╩ ∆╢ ₉⅜ ↕╣≡™╢⁹ 

─ ─ ─ ⌐│⁸ ─ ╛ ─ │ ─↓≤⁸ ⅛╠─

╩ ╕ⅎ√ ⌂╠≢│─ ─ ╩ ⇔≡™ↄ↓≤╙ ╘╠╣╢⁹↓─

⁸ ≤⌂╢─│⁸ ⌐⅔↑╢ ╩ ⌐ ⅎ≡⅝√ ™ ⁸ ⌐∕─ ≢№╢

─ ╛⅔╙≡⌂⇔ ─ ─ ⁸№╢™│ ─ ╩ ∫≡⅝√

╛ ╩ ⇔⁸∕─ ─ ╩ ╣↕∑⌂™↓≤≢№╢⁹ ⌐ ═√╟℮⌐⁸ ⁸

™ ╛ ⌐ ╗ │ ⌂ↄ⌂™⁹ 

  

 
33 ⱱכⱶⱭ₈☺כ ≢ ≢⅝╢ ₉ URL:  
https://www.env.go.jp/nature/onsen/pdf/2025 - 22.pdf   
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2  ⌐╖√ ─ ≤  

 ─  

₩  ─  

ה ה  

│ ─ ≢№╡⁸∕─ ─ │ ⌐ ╢ ⅜№╢⁹

⁸
⅛╖ ∆ ╦

⁸
⅔ ⅔ ╝

⁸
⅔ ─ ⅜ ╦

⁸
↕╦√╡

⁸
⌂⅛⅜╦

⁸
℮╣⇔─

⌂≥≢│ ⌐ ⇔≡ ─ ⅜ ↕╣≡⅔╡⁸

─ ─ ↄ⌐ ─ ⅜№∫√↓≤⅜╦⅛∫≡™╢⁹↓─℮∟ ⌐≈™

≡│⁸ ─ ⅛╠ ⇔√ ≤ ⅎ╠╣╢ ⌐ ≤ ╦╣╢╙

─⅜№∫√≤™℮ ⅜⌂↕╣√↓≤╙№╡⁸ ↕╣╢⁹╕√⁸ ⅜ ≢⅝⌂™ ⌐

⅔™≡│⁸ ─ ⌐ ⌐ ╕╣╢ ╩ ⇔≡™√─≢│⌂™⅛≤™℮ ╙

№╢⁹↓╣╩ ↑╢╙─≤⇔≡ ⌐ ⇔√≤↕╣╢₈ ₉⌐⅔™≡

⌂≥⅜ ⅛╠ ∆╢
⅛╪∆™

╩ ╪≢™√≤™℮ ⅜ ╠╣╢⁹╕√⁸ ─
⅛ ⇔ ⅔

╛
═∫⇔╞

⁸
╛ ⇔ ⅔

⌂≥│⁸ ⌐ ⅜ ↕╣≡™√ ≢╙№╢34⁹ 

≤⇔≡│⁸ ╕≢─ ╩ ⇔√₈ ₉⁸₈ ₉╛ ⌐

↕╣√ ─ ⌐ ⅜╖╠╣╢35⁹₈ ₉≢│⁸ ≈ ─ ─ ⌐ ≤

™℮ ⅜№╡⁸ ─ ─ ⌐№√╢≤↕╣╢⁹√∞⇔⁸↓─ │⁸ ─ ≤

⇔≡≢│⌂ↄ⁸
⅝⌂⇔─⅛╢─└≈⅞─╖↓

─ ─ ≤⇔≡ ⇔≡™╢ ─
⅛╢─⅔⅔™╠≈╘

≤─ ⌂╠

⌠ ⅜ ⁹⌂⅔ ≢│⁸ ≤⌂∫√─│ ≢│⌂ↄ⁸ ≤⌂∫≡™

╢ ⁹╕√⁸ ≢│⁸ ─ ╛ ┼─ ⁸

─ ┼─ ⁸ ─
╗ ╤

─ ╙⇔ↄ│ ≤╙⌐ ─

≤ ⅎ╠╣╢ ┼─ ─ ⅜№╢⁹ ─ ┼─ ─ │⁸

≢ ⌐ ┘⁸∕─ ╙ ₩ ﬞ ≤ ™⁹ ╙⁸ ╙⁸ ⌐ ─ ≤

⌂∫≡⅔╡⁸╝∫ↄ╡≤ ╩ ∫≡™√─≢│⌂™⅛≤ ↕╣╢⁹ 

⌐╙⁸₈ ₉≢│
℮ ⇔ ⅔

⁸
╝ ╗ ╠

⁸
√╕≈ↄ╡

⁸₈

₉≢│ ─ ─ ⁸₈ ₉≢│
√ ↑ ⅔

⁸ ⁸
℮╪−╪

⌂≥ ↄ─ ⅜ ↕╣≡™╢⁹╕√⁸ ⌐ ≢ ⌐ ₁ ╦∫≡

⅝≡™√ ─ ⌐╟∫≡ ↕╣√₈ ₉⌐⅔↑╢ ≢│№╢⅜⁸₈

₉⌐╙ ⌐≈™≡─ ⅜№╢36⁹ ─ ≢№╢ ⌐│⁸ ⁸

 
34 ─ ⁸ ─ ≤─ ⌐≈™≡│⁸ ₈ ╘₉  

 25 ╩ ⁹ 
35 ─ ה ─ ─ ─ ⌐≈™≡─ │⁸ ₈ ─  - ─ ⁸ ─ ⇔ ⁸

-₉  30 ≢─ ─ ⌐ ⌐ ⇔≡™╢⁹ 
36 ⌐≈™≡│⁸ ₈  ─  ∕─ ה ≤№╡ ₉  

10  P17- P19╩ ⁹ 
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⁸
⌂ ╪ ⅝⇔╠│╕

⁸ ─
∆ ™ √

⁸ ─
╝ ⅜ ╦ ╠

─

≈─ ─ ⅜ ⅎ╢⁹∕─ ⁸ ⌐ ╘╠╣√₈ ₉⌐
⅔ ─ ─ № ∕ ╪

⅜
⌂ ∆ ╝ ╙ ≤

⌐ ⇔√ ⅜ ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

─ ⁹ ─ ⌐ ⌐ ⅜

ⅎ≡™╢ ≢№╢⁹ 

 

 

─₈ ─ ₉⁹ ─ ≤ ⅎ╠╣≡™╢

₈ ₉─℮∟ ╙ ╢ ─ ⁹ 

β ה   

 

 

─ ─ ─ ₈ ₉⁹ ⌂≥╩

≢╢↓≤╙≢⅝╢⁹ 

β ה   

 

 

⌐№╢ ₈ ₉─ ⁹ │

1860 ─ ⁹ 

β ה   

 

 

─ ₈ ─ ₉─ ≤ ⁹ ⌐│⁸ ─ ⅜ ≢

∂√ ╩ ™⅛↑√≤↓╤⁸ ╠╩ ─ ≤ ╢ ─ ⅜ ╣⁸∕─ ⅝⌐╟╡ ⅜ ╩ ╛⇔≡™

╢ ╩ ⇔⁸₈ ─ ₉≤ ↑√≤™℮ ⅜№╢⁹╕√⁸ ─ ─ ╙∕─ ≤™

℮⁹ 

β ה   
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≤⇔≡│⁸ ─ ⌐ ─ ╛ ≤™℮ ⅜ ↕╣≡™╢

⅜ ↕╣√╙─⅜№╢⁹ ─ ⌐ ╦╢ ⅜ ↕╣√╙─⅜ ™⅜⁸∕─

⁸
╝ ↔℮

⁸
⅛ ╦ ≠

⁸
⇔ ╙ ⅛ ╙

⁸
≤ ™

⁸ ⌂≥─ ⅜

ⅎ≡⅔╡⁸↓─ ≢ ⌐ ↄ─ ⅜ ╠╣≡™√↓≤⅜╦⅛╢37⁹⌂⅔⁸ ⌐

≈™≡│⁸ ─ ─ ≢⁸ ≢№∫√ ⅜ ™ 11 ─

⅜ ↕╣≡™╢38⁹ 

⌐⌂╢≤⁸ ╛ ⌐ ⅎ⁸ ─ ⁸ ⁸ ⁸ ⁸

⌂≥ ₁⌂ ⅜ ╠╣╢╟℮⌐⌂╡⁸∕─ ≢ ─ ╙ ⅎ≡ↄ╢⁹╕∏ ≤⇔≡│

₈ ₉⌐
⌂ ╢ ↓

⅜ ⇔√ ─ ⅜№╡⁸₈ ₉≢│ ⁸

⁸ ─
↨ ⅔ ℮

∕╣∙╣─ ─ ╩ →√≤ ↕╣≡™╢⁹⌂⅔⁸

─ ⌐│⁸ ─
╝ ∞ ⅜╦

⁸ ─ ≤ ⁸ ─™╦⅝

⁸ ─ ⁸ ─
↕⅛⅝┌╠

⁸ ─ ⁸ ─
™ ╦ ™

⁸

─ ⁸ ─ ─ ─ ⅜ ┘⁸ ─ ┼─ ⅜

≤ ┘≈™≡™∫≡™╢ ⅜ ≡ ╣╢⁹ 

≢│⁸₈ ₉ ─ ⌐│ ─ ≤⇔≡ ─
⅝─↕⅝

⅜⁸₈

₉⌐│ ─
№ ⅝ ℮

╛ ─™╦⅝ ⅜⁸ ─₈ ₉⌐│
∆ ™ √

 (

⅜ ╩ ∑≡™╢⁹ ≢│₈℮≈╒ ₉≤₈ ₉⌐ ⁸

₈ ₉⌐ ⁸₈ ₉⌐ ─
√≡╛╕∂↔ↄ

─ ⅜№╢⁹ ≢│

─₈ ₉⌐ ─
╝ ╖⌡

⌐ ⇔√↓≤⅜ ↕╣≡⅔╡⁸ ─₈

₉⌐│ ⅜ ⌐ ⅛↑√↓≤⅜ ⅎ╢⁹╕√⁸ ─₈ ₉⌐│

≢ ⅜ ╩⇔√↓≤⅜ ↕╣≡⅔╡⁸↓╣⅜₈ ₉≤™℮ ≢ ⌐⅔↑

╢ ╩ ∆ ─ ─≤↓╤─ ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 
37 ⌐≈™≡│⁸ ₈ ─ ₉ ꜟ♫כꜗ☺ No.693 29  P11- P14╩ ⁹ 
38 ⌐≈™≡│⁸ ₈ ה ─ ₉ ꜟ♫כꜗ☺ No.693 29  P15- P18

╩ ⁹ 

─ ⌐№╢ ─ ≤⁸ ─ ⁹ ─

─ ⌐№╢₈ ─ ₉⅜∕╙∕╙ ─№∫√ ≢⁸∕─ ⁸ ⌐ ⇔√⁹ ─ ↄ⌐│

⇔√ ⅜№╢⁹ 
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↓─ ─ ⌐ ╦╢ ≤⇔≡╙℮ ≈ ↕╣╢─⅜⁸ ⌐╟╢ ─ ה

⅜ ↄ ∫≡™╢↓≤≢№╢⁹₈ ₉─ ╩╖╢≤⁸ 200 ◌ ─ ─℮∟⁸

51.0 ≢ ─ ╛ ⅜ ⅎ╠╣≡™╢⁹ ⅜№╢≤ ⇔√

102◌ ─℮∟⁸╙∫≤╙ ™─⅜₈ ₉─ 26.5 ≢⁸₈ ₉─

22.5 ⁸₈ ╛ ⌐╟╢ ₉─ 17.6 ╩ ∫≡™╢⁹ 

⌐ ≡ↄ╢ ≤⇔≡│⁸ ⌐ ─ ╩ ™√≤↕╣╢
√™∟╞℮

⁸

┼─ ─ ╩ ╘⁸ ─ ─ ≢ ╠╣╢
⅞╞℮⅝

⁸ ─

⁸ ╩ ⇔√ ⌂≥⁸ ⌐⅔™≡ ↕╣√ ⅜ ≈⁹ │ ∏

⇔╙ ⌐ ≠ↄ╙─≢│⌂™⅜⁸↓╣╠│™∏╣╙⁸ ⅛╠ ⌐⅛↑≡─

⌂ ─ ╕╡≤ ╦∑⁸ ↄ ₁─ ╩ ╘√ ≤⌂∫≡™╢39⁹ ≤ ⁸↓↓≢

╙ ה ┼─ ≤ ─ ┼─ ⅜ ⌂╡ ∫≡™╢⁹ 

≡⅝√╟℮⌐⁸ ╕≢⌐│⁸ ⅛╠ ╕≢⁸ ─╒╓ ≢ ─

⅜ ⌐ ⅎ╢╟℮⌐⌂∫√⁹∕╣⌐ ™⁸ ─ ╩ ∆╢ ╛ ╙ ⅜

∫≡™╢⁹╕√⁸ ≢─ ⌐≈™≡ ≤™℮ ╩ ℮╟℮⌐⌂∫√─╙↓─ ≢№

╢⁹ ─ ⁸ ─ ⅜ ∕╤∫≡⅝√ ≤™℮↓≤⅜≢⅝╢∞╤℮⁹ 

 

 

  

 
39 ₈ ─ ≤ ₉   No.671  P1- P15⌐ ─

≤ ⅜ ⌐ ╕╡ ⌐╟∫≡ ⌐ ╘╠╣√↓≤⁸╕√⁸ ─ ⌐⅔↑╢ ⌐≈™≡─

⅜№╢⁹ ⌐≈™≡│⁸ ₈ ⌐ ╢ ─ ₉  36  P1- P38⌐⁸ ∕─╙─

⅜ ─ ⌐╟╡ ╕╡⁸ ╙ ≤─ ⅜ ⅝⅛∫√↓≤⅜ ↕╣≡™╢⁹ 

2,300m⌐ ∆╢ ─ ⁹

14 7 ₈  ₉⌐₈

─ ⌐ ─ ╡⁹ ⅝ ─ ╟╡ ≠⁹₉₈

─ ⁸ ╩ ≡⁸ ↄ ─ ─ ⌐ ≈₉≤№

╡⁸ ⅜ ∆╢ ⅜ ≤ ╣╠╣≡™√⁹

⌐│ ─ ⅝╩∆╢ ─ ⅜

⌐ ╕╢⁹ 

≤⇔≡≢│⌂ↄ⁸ ≤⇔≡─ ⅜ ╕∫√

─│ ≤⌂╢⁹ │ ⅝

─ ⅜ ⇔≡™╢⁹ ╟╡ ⌐ ⅛∫

≡│⁸ ●☻⅜ ⇔≡™╢√╘⁸ 23 ╟╡⁸

∟ ╡ ≤⌂∫≡™╢ ⁹ 

β ה   
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ה  

⌐⌂╢≤⁸ ─
│ ↓ ⌡

⁸ ─
№ √ ╖

⌐≈™≡─ ⅜ ╣≡ↄ

╢⁹ ⌐≈™≡│ ─₈ ₉⁸ ₈ ₉⁸ ╩ ⅝

─ ─ ≤⌂∫√
ⅎ™∕╪

─ ⅜ ⇔√₈ ₉⁸
№∆⅛™╕↕№╡

─ ₈ ─╖

╛╕∩₉⌂≥≢ ╣╠╣≡⅔╡⁸ ⌐│ ⌐ ≤⇔≡ ⇔≡™√≤ ⅎ╠╣≡™

╢⁹╕√⁸ ⌐≈™≡│⁸ ⇔√₈ ₉⌐ ⅜ ⅎ⁸ ─ ⁸
⌐╪⇔╞℮

⅜ ╦∫√≤↕╣╢₈ ₉⌐ ─ ⌐≈™≡─ ⅜№╢⁹ ─

─ ≤⇔≡─ ⅜ ↕╣≡™╢─│⁸ ⌐№╢ ─ ╛⁸
⌐∫↓℮

─

─ ≢№╢⁹ │╛╛ ╢⅜⁸ ─
⅞≥℮⇔╜℮⇔╪

─ ₈

₉⌐ ⌐ ╣√↓≤⅜ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ⌐≈™≡│⁸ ⌐⅔↑╢
╣╪⌐╞

─ ─ ⁸ ┘∕─⇔┌╠ↄ

─ ─ ה ─
⅞╞℮ⅎ

─ ₈ ₉⅜ ─ ≤ ⅎ╠╣╢⁹₈

3 1832 ₈ ₉⅜ ↄ

⁹₈ ₉│ ⌂ ─

⁸ ⅜ ⇔√ ─ ≢⁸ ⌐

⌐ ↄ─Ɑכ☺╩ ™≡™╢⁹ 

│⁸₈ ⁸ ⌐ ⅜ ⁸ ⅜ ╕⌂⅛

∫√ ⁸ ╩ ⇔ ╩ ⇔√

─ ⁸ ⅜⁸ ≢ ⌐ ⇔⁸ ≤⇔≡

≢⅝╢╟℮⌐⇔√₉≤™℮╙─≤⌂∫≡™╢⁹ 

β ה   

 

 

─ ─ ≢№╢ ╡ ⁹ ⇔™ ─

≢⁸ ⅝ ╒≥─ ─ ⅛╠™╕╙ ⅜

⇔ ↑≡™╢⁹ 

⁸ ⅜⁸ ─ ⅛╠ ─ ⅜

№⅜╢─╩ ⌐⇔≡ ⇔√≤™℮ ⅜№╢⁹∕─

⌐ ↄ ╠╣╢╟℮⌐⌂∫√⁹ 

⁸ ⌐ ⅜ ╪∞ ⅜

╢⁹ 

β ה   

 

 

─ ╖⁹ ⌐≈™≡│⁸

⁸ ≢ ╠╣╢ ─ ⅜ ⌐ ≡⁸

╩ ⁸ ╩ ⇔ ╩ ⇔√≤↓╤⁸√∟

╕∟ ⅜ ⅝ ⇔⁸∕╣⌐ ⇔√ ₁│↓≤↔≤ↄ

⅜ ∫√≤™℮ ⅜ ⅎ╠╣╢

⌐╟∫≡ ↕╣√ ⌐ ╦╢ ─₈

₉ ⁹ 

│⁸ ─ ⅜ ─ ™

╩ ↑√↓≤⅛╠⁸ ╟╡⁸ ╩ ⌐ ↄ─

╩ ╘≡™√⁹ │∕─ ≢№╢₈

₉─ ⌐№√╡⁸ ≤⇔≡ ⅎ╢↓≤≤⌂∫√⁹

∕─ │ ⇔√₈ ₉∞↑≢│⌂ↄ⁸

⌐№╢ ─ ⌐╙ ╠╣╢⁹ 

β ה   
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₉⌐│ ≢─ ⌐≈™≡╙ ↕╣≡™╢⁹╕√⁸ ─
┌╪╡⇔╜℮ↄ

─

₈ ₉⌐│⁸ ≤ ╪≢ ≤ ─
→ ╤

─ ⅜ →╠╣≡⅔

╡⁸ ⌐↓─ ⅜ ⌂ ≤⌂∫≡™√↓≤⅜╦⅛╢⁹ 

⌐≈™≡│⁸ ─
╣╪⌐╞

─₈
⅔ ┤ ╖

₉⌐
╛╕⌂⅛

≢ ╩⇔√↓≤⅜ ↕╣≡™

╢⁹ ╛ ∆╢
╛╕⇔╤

│ ─ ≢№╢₈ ₉≢ ⌂ ≤⌂∫≡⅔

╡⁸ ⌐ ≢ ↕╣√₈ ₉⌐│∕─ ⅜ ∫≡™╢⁹ ⁸ ╩

⌐ ⌂ ≢№╢ ⅜ ⅜∫≡™√↓≤⁸╕√ ≢│ ⌐ ─

⌐╟╢ ─ ⅜ ╠╣≡™√↓≤╩ ⅎ╢≤⁸ √∟─ ⌂ ⌐╟╢

₈ ₉⌐≈™≡╙⁸ ⌐│≢⅝≡™√ ⅜ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≢│⁸
─ ↨ ╦

⅜⁸ ⅜ ⌐ ⇔√ ╛ ⅜
™∟⅛╦┤∂╦⅛

⌐ ≡√ ⌐ ⅜ ≡⅔╡⁸ ⌐ ≤⇔≡ ⇔≡™√↓≤⅜╦⅛╢⁹ ≢│№╢

⅜⁸ ⌂≥≢│₈ ─ ⇔ ₉≤ ┌╣╢ ╙ ™⁹ ─ ⌐≈™≡│⁸ ─

╙ ⇔≡⅔╡⁸ ⌐╟╢ ─ ⁸ ⌐╟╢ ─ ⌂≥

⅜ ╠╣╢⁹ ╙⁸ ⌐ ↄ ™⁸ ─ ╩ ™≡™╢⁹ 

⁸ ─ ⁹ ╛ ⌂≥─ ≤

╩ ⌐ ⅜ ∟ ┬ │ ⅛╠ ╦╠⌂™⁹ 

 

 

─ ≢№╢ ─ꜝ▬♩▪♇ⱪ ⁹

╩ ⅛∆√╘⌐ ⅜ ╦╣√⁹ 

 

 

│ 19 ⌐ ↕╣√ ₈ ( ) ₉─ ⁹ 23 ⁸₈ ₉≤™℮ ≢⁸↓─ ≥⅔

╡⌐ ↕╣√⁹ │ 34 ─₈ ( ) ₉≤∕╣╩ ╡ ↄ ─ ⁹⅛≈≡│↓℮⇔√ ─ ╩₈

─ ╝─⅜╦ ₉≤ ╪≢™√⁹ 

β ה   

 

 


