
- 1 - 

►  

     

   

► ﬞ  

      

    

 

    

⌐ ∆╢ ─  ⌐ й 

 

 

 

   

╠   

           

 

            

 

           

 

           

 

           

  



- 2 - 

  

 │∂╘⌐ .................................................................................................... - 7 - 

 ╠─ ≤ ─  ....................................................................... - 7 - 

ᵥ ⌐ ╢ ─  .................................................................... - 7 - 

ᵦ ╠─↓╣╕≢─  ....................................................................... - 8 - 

 ─  ............................................................................................. - 8 - 

 ─ ◘ⱴꜞכ  ....................................................................... - 9 - 

 ─ ≤ ⌐ ∆╢  ..........................................- 11 - 

 ─ ≤ ─ ▬ⱷ11 -................................................. ☺כ - 

ᵥ ─ ╛  ..................................................................... - 12 - 

ᵦ ─ⱷ◌♬☼ⱶ ................................................................................ - 15 - 

ᵧ ⌐╟╢ ┼─  ....................................................... - 17 - 

ᵨ ⌐ ∆╢  ................................................................................ - 23 - 

ᵩ ⅜ ⇔≡™╢⅛≥℮⅛⅜ ⌐ ≤⌂╢↓≤ ................... - 25 - 

 ─ ≤ ─  ....................................................... - 25 - 

ᵥ ≤ ≤─  .............................................................. - 25 - 

ᵦ ╩ ⇔⌂↑╣┌⌂╠⌂™↓≤ ..................................... - 26 - 

ᵧ ─ ╩ ≤∆═⅝↓≤ ─  ............ - 27 - 

 ⅛╠─▪◒☿☻ ─ ┘ ─  .......................... - 28 - 

ᵥ ⅛╠─▪◒☿☻ ─ ≤ ≤─  .......................... - 28 - 

ᵦ ⅛╠─▪◒☿☻ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™↓≤ . - 29 - 

ᵧ ─ ╩ ≤∆═⅝↓≤ ─  ................... - 29 - 

 ─  ............................................................................. - 30 - 

ᵥ ●▬♪⅜ ∆╢  ............................................ - 30 - 

ᵦ ♦▫כ♀ꜟ ─  ........................................................... - 31 - 

ᵧ ⱨ▫ꜟ♃⅜ ╕╡∆╢≤⁸ ⅜ ∆╢↓≤ ............ - 32 - 



- 3 - 

ᵨ ⅜ ⌐ ∆╢≤ ╩ ⅝ ↓∆↓≤ . - 33 - 

ᵩ ↕╠⌐⁸ ה ה ╩ ⅝ ↓∆↓≤ ..................................... - 36 - 

ᵪ ─ ╙ ≤⌂╢↓≤ ............................................ - 38 - 

ᵫ  ...................................................................................................... - 38 - 

 ┼─  ........................................................... - 38 - 

ᵥ ┼─ ≤ ≤─  ................................................ - 38 - 

ᵦ ─ ┼─ ─  ..................................... - 39 - 

 ◖fi♩꜡כꜟ ┼─ ≤ ┼─ ה

 .................................................................................................................... - 40 - 

ᵥ ┼─ ≤ ≤─  ........................................................... - 40 - 

ᵦ ┼─ ⌐╟╢ ─  ................................................ - 40 - 

 ╕≤╘ ...................................................................................................... - 42 - 

 йᵓ ⌐ ∆╢ ─ ⌂™⇔

 ............................................................................................................. - 42 - 

 ─  ............................................................................................... - 42 - 

 ─₈ ₉│ ─ ≢№╢↓≤ ......................................... - 43 - 

ᵥ ─ ╘ ............................................................................. - 43 - 

ᵦ ─ ╘ ............................................................................. - 44 - 

ᵧ ─ ╘ ......................................................................... - 44 - 

ᵨ ─ ⅎ  ..................................................................... - 45 - 

 │₈ ₉⌐╙ ™╠╣╢↓≤ .............................. - 46 - 

 │ ⇔≡™╢↓≤ ................................................... - 47 - 

ᵥ ─  ....................................................................................... - 47 - 

ᵦ ₈ ⌐ ∟ ╢₉  ..................................................................... - 48 - 

 ⌐⅔↑╢  ................................................... - 48 - 

ᵥ ─  ......................................................................... - 48 - 



- 4 - 

ᵦ ─◓꜠49 - .................................................................................... ♪כ - 

ᵧ ⅜ ⌐╟∫≡ ↕╣≡™⌂™↓≤─  ............... - 49 - 

ᵨ ⌂ ─ ╩ ⇔√↓≤─  .............................. - 50 - 

ᵩ ⱨ▫ꜟ♃╩≥─ ─ ⅜ ∆╢⅛─ ⁸ ╙⌂™↓≤ . - 53 - 

ᵪ ─ ╖⌐ ∆╢↓≤ ....................................................... - 53 - 

ᵫ ╩ ≤⇔≡⁸ ╩⅔↨⌂╡⌐∆╢↓≤│ ↕╣⌂™↓

≤ ............................................................................................................. - 54 - 

 ╕≤╘ ...................................................................................................... - 55 - 

 йᵑ ⌐ ╠⌂™ ─ ⌐ ∆╢ ─

 ................................................................................................................. - 56 - 

 ●▬♪─ ╘⌐ ∫√ ─ ╣ ..................................... - 56 - 

ᵥ ≤⇔≡⁸ ┘∕─ ⌐⅔↑╢ ⅜ ⇔ ╢╙─≤ ∆

═⅝↓≤ .................................................................................................. - 56 - 

ᵦ ─ ⅜ ↕™  ......................................... - 57 - 

 ●▬♪─ ⌐╟╡⁸ ⅛╠⁸ ─ ─

┼≤ ⇔√↓≤ ..................................................................... - 57 - 

ᵥ ●▬♪≤ ●▬♪≤─  ..................................... - 58 - 

ᵦ ≤│⁸ ⌂™⇔ ╩ ∆ ≢№╢↓≤ .......................... - 59 - 

ᵧ ⌂ │ ⇔⌂™≤™℮ ╩ ⅝╛∆ↄ⌂∫√↓≤ ........ - 60 - 

 ⌐ ╠⌂™ ─ ╩ ⇔⌂™↓≤ ................................. - 61 - 

ᵥ ─ ╘ .................................................................................... - 61 - 

ᵦ ─ ≤ ─ ─  ..................................... - 62 - 

ᵧ ⌐ ╠⌂™ ─ ╩ ⇔⌂™ ≤⌂∫≡™╢↓≤ . - 63 - 

 ─ ⌐ ∆╢ ─ ╡ ................................. - 63 - 

ᵥ ─ ⌐ ∆╢  ......................................... - 63 - 

ᵦ ⌐╟∫≡│ ≢⅝⌂™  ......................................... - 64 - 



- 5 - 

ᵧ  ......................................................................... - 66 - 

ᵨ  ...................................................................................................... - 68 - 

 ─ ⌐ ∆╢  ......................................................................... - 69 - 

 йᵒ ─ ⌐ ∆╢ ─ ..... - 69 - 

 ─ ⌐ ∆╢ ●▬♪ ─  ........ - 69 - 

ᵥ ╕≢─  ......................................................................... - 69 - 

ᵦ ≤ ─ⱶכ♅  ......................................... - 73 - 

ᵧ ♅כⱶ⌐⅔↑╢  ................................................... - 74 - 

ᵨ ∕─ ─ ─  ......................................................................... - 76 - 

ᵩ ⌐╟╢╕≤╘≤ ●▬♪  .............................. - 77 - 

ᵪ  ...................................................................................................... - 78 - 

 ⅜ ∫≡™╢  ........................................................... - 78 - 

ᵥ ─  .................................................................................... - 78 - 

ᵦ ─ │ ≤─ ≢ ↕╣⌂↑╣┌⌂╠⌂™

↓≤ ......................................................................................................... - 79 - 

ᵧ Tephra2 │ ⌂ↄ≤╙ ⌐ ≢⅝⌂™↓≤ ...................... - 79 - 

ᵨ Tephra2 ≤ ΅ ─  ...................................................... - 89 - 

ᵩ ╩ ⇔≡™⌂™  .................................................................. - 91 - 

ᵪ ╩ ╕ⅎ√℮ⅎ≢⁸⌂⅔ ≤™ⅎ╢⅛ .......................... - 92 - 

 ₈ ─ ₉ ┘₈ ─ ₉│ ⌂╙─≤│™ⅎ⌂™↓

≤ ................................................................................................................. - 93 - 

ᵥ ♅כⱶ⌐⅔↑╢ ─  ................................. - 93 - 

ᵦ ₈ ─ ₉│ ⌂╙─≤│™ⅎ⌂™↓≤ .......................... - 94 - 

ᵧ ₈ ─ ₉│ ⌂╙─≤│™ⅎ⌂™↓≤ .......................... - 97 - 

 ™∏╣⅛ ╩ ∆╢≤™℮ │ ≢№╢↓≤ ....................... - 99 - 

ᵥ ↓╣╕≢╒≤╪≥ ≡─ ⅜₈ ─ ₉╩ ⇔≡™╢↓



- 6 - 

≤ ............................................................................................................. - 99 - 

ᵦ ₈ ─ ₉─ ⅜ ⅜ ⅝ↄ⌂╡ ╢↓≤ ............................ - 100 - 

ᵧ ∞↑╩ ∆╣┌ ╡╢≤∆╢─│ ≢№╢↓≤ ............. - 101 - 

╢↑⅔⌐ⱶכ♅  ─ ╩ ∂ →≡™╢↓≤... - 102 - 

ᵥ ⌐│ ⅜ ⇔ↄ ↕╣≡™⌂™↓≤ ...... - 102 - 

ᵦ ♅כⱶ⌐⅔↑╢ ─  ....................................... - 103 - 

ᵧ ♅כⱶ⌐⅔↑╢ ─  ................................... - 104 - 

 ╕≤╘ .................................................................................................... - 107 - 

  



- 7 - 

 │∂╘⌐ 

 ╠─ ≤ ─  

ᵥ ⌐ ╢ ─  

  ⌐ ╢ ⌐≈™≡│⁸ ─ з⌂™⇔к─ ⌐ ∂≡⁸

зᵑ⌂™⇔ᵔ⁸ и⁸ йᵑ ┘ᵒ⁸ кᵑ ┘ᵒ⌐ ≢⅝╢

┘ ⁹⌂⅔⁸ ∆╢ ─╒⅛⁸ ⌐╙ ⅜№╢⁹ 

 ⌐ ∆╢  ⌐ ∆╢  

─  з й 

─  и к 

 ⌐ ╢ ─  

 

    

 

─  155 190

 

─ ≤ ─№╡  182 183  

з 

зᵑ 

⅜ ⌂╙─⌐⌂∫≡™⌂™

↓≤⌐ ∆╢ ─  

137 154 162  

176 184 190  

195 197  

зᵒ 
≤∕╣ ╩ ⇔≡™╢↓≤

⌐ ∆╢ ─  

162 176 184  

195 197  

зᵓ 
⌐ ╠⌂™ ─ ⌐

∆╢ ─  

176 184 195  

197  

зᵔ 
⸗♬♃ꜞfi◓─ ≠↑╩ ⇔√↓≤

⌐ ℮ ─  

137 176 184  

195 197  

и иᵑ ◌ꜟ♦ꜝ To-OF ┘ To-H 154 199  



- 8 - 

╩ ⇔⌂™↓≤─  

иᵒ 
⌐≈™≡ ⌐⇔⌂™↓≤⌐

∆╢ ─  

154 176 199  

й 

йᵑ 
⌐ ╠⌂™ ─ ⌐

∆╢ ─  

176  

йᵒ 
─ ⌐ ∆╢

─  

155 176

 

йᵓ 
⌐ ∆╢ ─

 

 

к 

кᵑ 
─ ⌐ ∆╢ ─

 

155  

кᵒ 
─ ⌐ ∆╢

─  

155  

 ≤ ─  

 

ᵦ ╠─↓╣╕≢─  

  ╠ ─ ─ ⌐≈™≡│⁸↓╣╕≢─

─ ≢╙ ═≡⅝√≤⅔╡≢№╢⁹ 

  ≢│⁸ ⌐ ⇔⁸ ●▬♪─ ⌐

╠⇔≡ ●▬♪⅜ ≢№╢↓≤ ─

╩ ═⁸ ≢│⁸ ≤─ ≢⁸ ─ꜞ☻◒╩

∆╢↓≤─ ╩ ═⁸ ᵫ⌐ ∆╢ ╩ ∫√⁹ 

 

 ─  

  ≢│⁸ ─℮∟⁸ ●▬♪ ⌐ ∆╢

─ йᵑᵒ ⌐ ∆╢ ╩ ⇔⁸ ᵬ⌐ ∆



- 9 - 

╢ ╩ ℮⁹ 

  ╕√⁸ й ─ ⌐ ∆╢ ─ ⌐ ⇔≡⁸

│⁸ ᵬ⌐⅔™≡⁸ ─ ⌐⅔™≡ ∆═

⅝╙─≢№∫≡⁸ ≤─ ≢│ ≤⌂╠⌂™⅛─╟℮

⌐ ⇔√↓≤⅛╠⁸↓─ ⌐≈™≡╙⁸ √⌐ йᵓ≤⇔≡⁸ ╩

℮⁹ 

  й⌐≈™≡│⁸↓╣╕≢─ ≤⇔≡⁸ ⅜

⁸ ⅜ ≤⁸

⅛╠ ─ ⅜ ⇔√↓≤⅛╠⁸ ╩ ╦∏⁸ ╘≡ ⌐ ∆

╢⁹ 

 

 ─ ◘ⱴꜞכ  

ᵥ ╕∏⁸ й ┘ к≢ ≤⇔≡ ≤⌂╢ ⌐≈™≡⁸ ╘

≡∕─ ≤ ⌐ ∆╢ ╩ ∆╢⁹ 

  ─ ⌐ ⅜№∫√ ⁸ ─ ⁸ ⅛

╠─▪◒☿☻ ⁸ ─ ⁸ ─ ⁸

┼─ ─ ⁸ ┘⁸◖fi♩꜡כꜟ ┼─ ≤ ┼

─ ⌐╟╢ ה ─ ⌂≥⁸ ─↕╕↨╕⌂ ⌐

⌐ ╘≡ ⌂ ה ⅜ ⇔⁸ ╩ ⇔

≡ⱷꜟ♩♄►fi ─ ⌐ ╢ ⅜№╢ ⁹ 

ᵦ йᵓ⌐≈™≡⁸ ⌐≥─╟℮⌂ ≥─ ─ ⅜ ∆╢

⅛│ ─ ≢№╡⁸ ↕╣╢ ─ ⌐ ╡⅜№

╢↓≤│⁸ ≢│⌂ↄ⁸

⌐ ⇔⁸ ─ ≤⌂╢⁹↓╣⅜ ─╖⌐

╦╢ ≢№╢≤™℮─│⁸ ─ ╖⌐ ∆╢⁹ 

  ╕√⁸ ─ ┘ ●▬♪│⁸ ─ ≢⁸



- 10 - 

⌂ ≤⇔≡─ ─ ╩ ⇔≡™⌂™⁹ ∆

╢⌐⁸ ─ ╩ ⇔√╙─≢№∫≡⁸ ─ ה ≤™℮

╒⅛⌂™⁹↕╠⌐⁸ ─ ≢│⁸ ™ ─ ≤⇔≡⁸ ⅜

─ ┘ ⌐ ╡ ™∞ ⌐⁸ ⁸ ┘

⌐≥─╟℮⌂ ╩ ⅎ⁸ ─ ≤⌂╢⅛≥℮⅛⅜ ╙ ⁸ ↕

╣≡™⌂™⌐ ⇔ↄ⁸ ⌐ ⅜⌂™↓≤╩ ⇔≡™╢⌐ ⅞⌂™⁹

⁸↓─╟℮⌂ ↓∕⅜ ─ ≢ ≢№╡⁸↓╣⅜⌂↕╣╢↓

≤╩ ⇔≡™⌂™ │ ≢№╢ ⁸ ⁹ 

ᵧ йᵑ⌐≈™≡⁸ ●▬♪│⁸ ─ ⌐ ⇔

≡⁸ ─ ⅛╠⁸ ─ ─ ─

┼≤ ↕╣√⁹↓╣⌐╟╡⁸ ╟╡╙⁸ ⌂ │ ⇔⌂

™≤™℮ ╩ ⅝╛∆ↄ⌂∫√⁹ ≤─ ≢™ⅎ┌⁸ ♥ⱨ

ꜝ To-HP ─╟℮⌂ ⌂ ∞↑│ ⇔⌂™⁸≤ ╩ ╢

↓≤≢⁸ ─ ╩ ↕ↄ ≢⅝╢╟℮⌐⌂∫√⁹∕─ ≢⁸

●▬♪│ ≢№╢⁹ 

  ╕√⁸ ─ ●▬♪⌐≈™≡⁸ │⁸ ≤ ⁸ ⌐

≈™≡∕─ ⅜ ↕™≤↕╣╢ ⌐⁸ ⌐│ ╠⌂™

⅜↓╣⌐ ∏╢ ─ ╩ ∑∏⁸ ─ ─ ─

╩ ∆╣┌╟™≤™℮ ╘⌐⌂∫≡™╢≤ ∆╢⅜⁸ ⌐∕─

╟℮⌂ │ ╠╣⌂™⁹ ⌐⁸ ●▬♪─ ≤⇔≡ ─ ∆╢╟

℮⌐ ∆╢ ⁸ ─╟℮⌂ ⌐ ∆╢ ─ ⅜⁸ ╩

≤⇔≡ ╘╠╣√↓≤⌐ ╠∑┌⁸ ⌐ ╠⌂™⅜↓╣⌐ ∏╢

─ ⌐≈™≡ ∆╢ │⌂™⁹↓─ ≢⁸ ●▬♪│

≢№╢ ⁸ ⁹ 

ᵨ йᵒ⌐≈™≡⁸ ⌐ ∆╢ │⁸

╙ ╘≡ ⌂╙─≢№╡⁸ ⌐ ⅜⌂™↓≤⅜ ⇔≡™



- 11 - 

╢⁹ ─ ●▬♪≢│⁸™╦╝╢₈ ─ ₉≤₈ ─ ₉

─™∏╣⅛ ╩ ∆╣┌ ╡╢↓≤≤⌂∫≡™╢⅜⁸↓╣╠─ ⌐│

⅝⌂ ⅜ ⇔⁸↓╣╩ ╢ ⌐⌂╠⌂™≤™℮ │ ↄ⌂

™⁹∕╙∕╙⁸ ⌐ ™╠╣╢◦Ⱶꜙ꜠כ◦ꜛfi◖כ♪≢№╢ Tephra2 ⌐

│⁸ ─⁸VEI5 ╩ ⅎ╢╟℮⌂ ─ ╩ ∆╢∞↑

─ ⁸ │⌂™⁹╕√⁸ ה ⁸ ┘ ≤™∫√ ⅜

↕╣≡⅔╠∏⁸ ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ─ ╩

ↄ ⌐ ≢⅝≡™⌂™⁹ 

  ●▬♪│⁸₈ ─ ₉≤₈ ─ ₉─™∏╣⅛ ≢╟

™≤™℮ ≤⇔≡⁸ ≈─ ⅜№╢≤™℮ ╩ →≡™╢⅜⁸∕╣

╠│™∏╣╙ ≤ ═╢╙─≢│⌂™⁹ ≡™⅔⌐ⱶכ♅

╙⁸ ⅛╠⁸™∏╣⅛ ≢╟™⌂≥≤™℮ │ ↕╣≡⅔╠∏⁸

─ ╩ ⇔ↄ ╕ⅎ√╙─≢╙⌂™⁹ 

  ⇔√⅜∫≡⁸ ●▬♪│⁸ ⌂ↄ≤╙₈ ─ ₉≤₈ ─

₉─™∏╣⅛ ╩ ∆╣┌╟™≤⇔≡™╢ ≢ ≢№╢ ⁸

⁹ 

 

 ─ ≤ ⌐ ∆╢  

 ─ ≤ ─ ▬ⱷכ☺ 

  ─ ⌐≈™≡│⁸ ─

⌐⅔™≡ ⇔≡™╢≤↓╤≢№╢⅜⁸∕─ ⇔™ ╛ ╙ ╠⅛⌐⌂

∫≡™╢─≢⁸ ╘≡ ∆╢⁹ 

  ⌐ √∫≡│⁸ ─ ─╒⅛⁸

⌐⁸ ─ ⌐ ↕╣√ ─ ꞉כ

◐fi◓◓ꜟכⱪ │ ─ ⅜ ⇔√₈

─ ⌐≈™≡₉≤™℮ ⁸



- 12 - 

⌐⁸ ꞉כ◐fi◓◓ꜟכⱪ⅜ ⇔√₈ ⌐╟╢ ─ ─ ⅎ

₉≤™℮ ⁸▬◑ꜞ☻⌐⅔↑╢ ─

≢№╢☺ꜛfiכꜝה☺ ⅜ ⌐ ⇔≡ ⇔√₈ ≤

─ꜞ☻◒₉≤™℮ ─ ⁸ ╩ ∆╢⁹ 

 

ᵥ ─ ╛  

▪ ─ ┘ ⌐≈™≡│⁸ ─ ה

≢╙ ╣≡™╢⅜⁸ ⌐╟∫≡ ⁸ ⁸

≤ ↕╣╢⁹ 

  ╕√⁸ ⌐╟╢ ╩ ↄ ≈ ─ ╛ │₈ ₉≤

┌╣⁸ ─╙─│₈☻◖ꜞ▪₉≤ ┌╣╢⁹ 

  ─ ≤⇔≡│⁸ ↄ ┌∫√ ╩⇔≡™╢╙─⅜ ™≤↕╣

╢ ⁸ ⁹ 

 

 ─ ΅ ⌐╟╢ ה  



- 13 - 

 

  │⁸ ●▬♪ ⁸₈ ─↕╕↨╕⌂ⱪ꜡☿☻⌐╟∫≡

∂╢ ─ ─ ₉≤ ↕╣≡™╢ ●▬♪

ᵬ ⁹ 

  ≤ │⁸ ⌐│ ⌂╢ ≢№╢⅜⁸ ⌐⅔™≡

⌐ ⅝⌂ ╩ ⅎ ╢─│ ∆╢ ≢№╢√╘⁸

⌐⅔™≡│⁸ ⅛╡╛∆↕─√╘⌐⁸₈ ԇ ₉≤⇔≡

∆╢↓≤╙№╢⁹ 

▬ ─ │⁸ ≢ ₡g/ ₢ ╕≢≤ ⅜№

╡⁸ ─ ─ ≢│⁸ ₡g/ ₢

≤↕╣≡™╢ ⁹ 

 

 ─ ≤ ╩ ╪∞ ─ ה  

 

  ⁸ ≢│ ₡g/ ₢≤ ↄ⌂╡⁸ ─



- 14 - 

⌐╟╡ ↄ─ ╩⅛↑╢⁹ ≤ ⇔≡ ≤⌂╡ ⁸ ≢
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∆⁹ 

○ ─ │ ≤⁸ ⌂ ≤ ⇔≡ ™⁹
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≢│⁸ ≤™℮ ⌐╕≢ ∆╢╙─⅜№╢⁹ 

  ≤ ⅜ ∆╢≤⁸ │∕╣ ≢⅝⌂ↄ⌂╡⁸

┼≤ ⌐ ⅜∫≡™ↄ ₈ ₉⌂™⇔₈ ₉≤ ┌╣╢ ⁹

↓─ ⅜╡│⁸ ─ ╩ ↑╢╙──⁸№╢ ⌐ ⅜╢

↓≤⅜ ╠╣≡⅔╡⁸ ─Ⱨ♫♠Ⱳ ≢│⁸

⌐╕≢ ⅜ ⅜∫√↓≤⅜⁸ ⌐╟∫≡ ╠⅛⌐⌂∫≡™

╢ ⁹ 
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 ≤ ─ 3 

 

▬ │⁸↓─ ⅛╠⁸ ─ ⌐╟∫≡ ⌐ ∆╢⁹

∕─ ⁸ ⅜ ⅝ↄ ™ │ ⅛╠ ™ ≢ ∆╢─⌐

⇔⁸ ⅜ ↕ↄ ™ ─ ⅝™ ╩ ╗ │╟╡ ╕

≢ ┌╣╢↓≤│⁸ ≢╙ ═√≤⅔╡≢№╢⁹ 

► ⌐╟╢ │⁸ ─ ╩ ↑⌂⅜╠╙⁸ ╘≡ ⌐

∆╢⁹ ⅎ┌⁸ ♥ⱨꜝ │⁸ ≢╙ ╒≥─

↕≢ ⇔≡™╢ ⅜№╢⇔⁸ ⌐ ─

◌ꜟ♦ꜝ⅛╠ ⇔√ ♥ⱨꜝ │⁸ ≢ ↕

─ ╩⌂⇔≡™╢⁹↕╠⌐⁸ ⌐ ≤ ─ ⌐№╢

≢ ↓∫√ ─ ╙⁸ ╛ ≢ ≈⅛∫≡™╢ ↓

─╟℮⌂ │₈ ♥ⱨꜝ₉≤ ┌╣⁸ ─ ⅜™≈ ↓

 
3 ⁸ ⁸ ₈ ─♄▬♫Ⱶ◒☻₉ ₐ⌂⅜

╣ₑ ╟╡  



- 17 - 

∫√─⅛≤™℮↓≤╛⁸ ⅜ ™≡ ⅜ ⇔√ ⌂≥╩ ╢

⅛╡⌐╙⌂╢ ⁹ 

◄ ⌂⅔⁸ │⁸ ⌐ ⅛╠ ⇔™ ⅜ ⌂∫√╟℮⌂

─ ⅜ ╟ↄ ↕╣≡™╢ ≢№∫≡╙⁸

─ ╖≢ ↕╣╢√╘ ≤ ┌╣╢ ⁸ ⌐⁸ ─

│⁸ ─ ╟╡╙ ⅛∫√≤ ⅎ╠╣≡™╢⁹↓╣⌐≈™

≡│⁸ ─ ה ᵨ ≢ ═√≤⅔

╡≢№╢⁹ 

 

ᵧ ⌐╟╢ ┼─  

▪ ⅜№∫√ ⌐≥─╟℮⌂ ⅜ ∂╢─⅛╩ ∆╢⌐ √╡⁸

╕∏⁸ ─ ╩ ⇔≡⅔ↄ⁹ 

  ⌐│⁸ ⇔√╟℮⌂ ⅜╖╠╣⁸ ╡ ╩ ┘╢≤ ╩

∫√╡⁸ ⅜№∫√╡∆╢⅜⁸↓↓≢│⁸ ╡ ╙∫√

⅜≥─╟℮⌂ ╩ ∆╢─⅛ ═╢⁹ 

╡ ╙∫√ │⁸ ⌐╟∫≡ ⅜ ⌂╢⁹ ◦ꜟ

♩ ≢│⁸ ╩ ╗≤ ╡ ⅜ ≡⁸ │ ╕╡ ↓┘╡≈⅝╛∆™ ⁸

ↄ≤ ≤⌂╢≤™℮ ⌂ ╩ ∫≡™╢ ⁹ ⌐╟∫

≡⁸ ─≥─╟℮⌂ ⌐≤∫≡ ≤⌂╢⅛⅜ ⌂╢⅜⁸

∆╢╟℮⌐⁸ │⁸ ≢ ╠⅜ ⌐ ≤⇔≡™╢⁸ ה

⁸ ─ ⁸ ─ ⌐ ⇔≡ ⅝

⌂ ≤⌂╡ ╢⁹ 
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 ╡ ╙∫√ ─ ה  

 

▬ │⁸ ⅛╠─ ≤ ─ ─ ≢№╢⁹ 

  ─ ⌐ ╕╠∏⁸ ה ─ ⌐⅔™≡╙⁸ ╛

─ ⁸ ─ ⅜ ⌐⌂╡⅛⌡⌂™↓≤⁸ ⌐╟╢

─ ⌂≥⅜ ↕╣≡™╢ ⁹ 

  ╕√⁸ ≤⇔≡⁸ │⁸ ─ ┼ ∆╢↓≤≢ ⅜

⇔╛∆™⁹ ⌐⁸ ה ה ≢ ∆╢ ⅜ ⌐ ∆

╢≤⁸ ╛ ⌐ ⅝⌂ ╩ ∂╢≤↕╣╢⁹

≢│⁸ ⌂▬fiⱨꜝ ⌐⅔↑╢ ╛ ─ ╛ ▬ⱷכ☺

≤⇔≡⁸ ▬fiⱨꜝ⁸ ה ⁸ꜝ▬ⱨꜝ▬fi≤™℮ ≈─

≢ ∆╢ ⅜⁸ ⌐ ⇔≡ ⅝⌂ ⌐⌂╢↓≤⅜ ↕╣≡™╢

ה ⁸ ⁹ 
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 ⅛╠─ ≤ ─ ─ ה  

 

 ⌐╟╢ ─ ▬ⱷכ☺ ה  
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► ⌂ ⌐≈™≡│⁸ ─ ה ᵥ⌂™⇔ᵨ

≢ ═≡™╢⅜⁸ ─ ⌐╟╢≤⁸ ⌐⁸

⌐ √⌂™ ≢╙ ╛ꜝ▬ⱨꜝ▬fi⌐ ⅜ ╘⁸ ╩

ⅎ╢≤⁸ ⁸ꜝ▬ⱨꜝ▬fi⁸ ┘ ⌐ ⇔ ╘≡ ⌂ ⅜

∂⁸ ה ⅜╒╓ ≤⌂╢≤↕╣≡™╢ ⁹ 

 

 ─ ה↕ ↕⅛╠ √ ה ⌐  

 

◄ ⌐⁸ ≤─ ≢│⁸ ⁸ ┘ ⌐ ∆╢ ⅜ ≢№

╢⁹ 

  ⌐≈™≡│⁸ ⅛™ │ ╡╛∆ↄ⁸≤ↄ⌐ ⅜ ╢≤⌠⅛╢

╖ ⌐⌂╡⁸☻ꜞ♇ⱪ ⅜ ∆╢⁹╕√⁸ ╛ ⌐╟∫≡ ⅝ →

╠╣⁸ ╩ ℮ ⅜ ╩ ╢⁹Ⱬ♇♪ꜝ▬♩╩≈↑≡╙╒≤╪
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≥ │⌂™⁹ ⌐╟∫≡ │ ™ ⌐⌂╠⌂ↄ⌂╢⁹↓℮⇔≡⁸

∆═≡─ ⅜ ⌐ⱴⱥ⇔≡⇔╕℮≤ ↕╣╢⁹ 

  ↕╠⌐ ⅜ ╢≤ ≢│ ꜝⱢכꜟ ⅜ ⇔⁸ │ ₁⌐

↕╣≡™ↄ⁹ ⌐│ ⌂ ⅜⅛⅛╢↓≤⌐⌂╢⁹ 

○ ⌐ ⇔⁸ ∫√ │⁸ ─≤⅔╡ ⅜№╡⁸ ─

≢ ⅜ ⅝≡ ╩ ⅝ ↓∆⁹╕√⁸ ╛ ⌐ ╙∫√ ─

⌐╟╡⁸ ⌐ ⅜ ╣√╡⁸ ⅜ ⇔√╡∆╢↓≤

⅜ ⅎ╠╣╢⁹ 

  ⅜ ∆╢≤⁸ ⌐ ╠↨╢╩ ⌂™⅜⁸

│⁸ ⅛╠ ─ ╩ ╡ ╪≢ ╩ ╛⇔≡ ⇔≡⅔╡⁸

─◄fi☺fi♩ꜝⱩꜟ≤ ⁸↓╣⅜ ─ ⌐ ∆╣┌

─ ≤⌂╢⁹∕℮⌂╠⌂™╟℮⌐⁸ ─ ⌐│ⱨ▫ꜟ

♃⅜ ™≡™╢⅜⁸ ⌐ ∆╢ ─ ╩ ™ ╪≢ ╕╡

╩ ↓⇔⁸∆←⌐ ™ ⌐⌂╠⌂ↄ⌂╢↓≤⅜ ↕╣╢⁹ 

  ─ ⅜ ⌂ ⌐ ∆╢↓≤│ ─

⅛╠ ╠⅛≢№╢⁹ 

◌ ⅜ ⁸ ☻ⱦכ◘⁸ ⌂≥↕╕↨╕⌂ ⌐ ⅎ╢ ⌐

≈™≡│⁸ ╡ ╣⌂™╙─⅜№╢⁹ ⁸ ⁸ ⁸ ⌂≥─ꜝ▬

ⱨꜝ▬fi─ ⌐╟∫≡ ╛ ─ ⅜ ╕╡⁸╒≤╪≥─ ⅜ ה

⌐ ╢≢№╤℮⁹ 

  ↓↓≢│⁸◖fiⱧꜙכ♃─ ⌐≈™≡ ╣╢⁹ │ ╩ ┘

╢↓≤⅜№╢⅜⁸◖fiⱧꜙכ♃⌂≥─ ╙ ╩ ∆╢√╘⁸

⌐ ℮ ⅛™ ⅜ ─ ⌂≥⅛╠◖fiⱧꜙכ♃╛

─ ⌐ ∆╢⁹↓─ ⅜ ─ ╛ ⌐ ∆╢≤⁸◖fi
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

Ⱨꜙכ♃⅜ ╩ ↓⇔√╡ ⇔√╡∆╢ ⅜№╢
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

⁹ 

◐ ↓─╒⅛⁸ ≤⇔≡⁸ │™╦┌ ⅛⌂ ∫√●ꜝ☻─
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≢№╡⁸╕√⁸ ╙╡√≡─ ─ ─ ⌐│ ╛ ⌂≥─

⅜ ⇔≡™╢√╘⁸↓℮⇔√ ╩ ™ ╗≤⁸ ╛─≥─

╩ ↓⇔⁸ ─№╢ │ ⅜ ∆╢⁹ ╩ ™

╗≤⁸
↑™│™

≤™℮ ─ ⌐⌂╢↓≤╙№╢⁹↕╠⌐⁸ ⌐ ╢≤

╩ ≈↑⁸ ╛ ╩ ⅝ ↓∆√╘⁸ ⌐⅔™≡│◗

ꜟ◓כ ─ ⅜ ≢№╢⁹ 

◒ ↕╠⌐│⁸ ⌐ ∆╢ ≤⇔≡⁸ ⇔√≤⅔╡⁸ ─ │

─ ≢№╡⁸ ⌂≥─ ╩ ℮≤⁸ ─ ↕⌐⌂╢⁹

™ ╛ ─ ™ │ ∆╢ ⅜№╢⁹ 

  ─ ⌐ ⇔≡⁸ ⌂ ─ ⅜ ╩ ≡╢

⅛≥℮⅛│ ⌂ ≢№╢⁹ 

◔ │⁸ ⌐≤∫≡╙↕╕↨╕⌂ ≢ ≤⌂╢⁹ 

  ⌐ ╙∫√ │ ╛ ─ ─ ⌐⌂╡⁸ ⌐╟∫≡

◦☻♥ⱶ ⅜♄►fi⇔≡⇔╕℮⌐╙⅛⅛╦╠∏⁸╒≤╪≥─

│ ╩⇔≡™⌂™⁹ 

  ╕√⁸ ⅜ ⌐ ⅎ╢ ⌐≈™≡│⁸

─▪▬☻ꜝfi♪─ ≤⁸ ─▬fi♪Ⱡ◦▪─ ⅜ ⌐⌂

╢⁹▪▬☻ꜝfi♪─ ≢│⁸ ─ ⅜ ⅝ ─Ɽ♇꜡כꜜ╣╠→

╩ ↄ ∫√√╘⁸ ⅛ ≢ ⅜ ↕╣ ↄ─ ⅜ ⌐⌂

╢⌂≥⁸ ⌐╦√∫≡ ⅝⌂ ⅜ ∂√⁹∕─ │⁸

♪ꜟ ─꜠ ♩≢ ⌐ ⇔√≤™╦╣≡™╢⁹ 

  ▬fi♪Ⱡ◦▪─ ≢│⁸☺ꜗ꞉ ≢ ⌐ ⅝ ╕╣√Ⱪꜞ♥▫

◓fi▬כⱲ─☼▬◄►▪◄הꜙ◦♇ ─☺▼♇♩◄fi☺fi

≡⅜ ⇔√⅜⁸Ɽ▬꜡♇♩╛ ─ ─ ≢⅛╤℮∂≡◄fi☺fi

─ ⌐ ⇔⁸ ⇔√⁹ 

◖ ⌐ ╡ ╙∫√ │⁸ ⌐ ⇔⁸ ─ ⌂≥⌐
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⇔≡ ╕╡╩ ↓⇔⁸ ⅜≢⅝⌂ↄ⌂╢↓≤⅜ ↕╣╢⁹ √∟

⅜ ∆╢ ─ │ ╛ ─ ╩ ⇔≡™╢⅜⁸ ⅛╠

╡ ╗↓╣╠─ ⌐╙ ─ ⅜ ╕╣╢√╘⁸ ⌐╦√∫≡

ה ≤⌂╡⁸ │ ╩ ≢⅝⌂ↄ⌂╢⁹√≤ⅎ ─

⅜╛╪≢╙⁸№∟╠↓∟╠≢√┘√┘ ∆╢ ≢⁸ ╛ ─ │

╡ ↑╢≤ ╦╣╢⁹ 

◘ ─≤⅔╡⁸ ⌐ ⅝ →╠╣≡ ℮ │⁸ ╩ ┘≡

™╢⁹ ╩ ┘√ │⁸ ╩ ↓∆⁹ 

◦ ⌐╟╢ ╛ ─ ⌐≈™≡│⁸ ╕≢⌐↕╕↨╕⌂

⅜№╢⁹ 

  ∕╣⌐╟╢≤⁸ │ ⁸ │√∫√ ─ ≢

⅜≢⅝⌂ↄ⌂╢⁹ ─ ≢│⁸ ─ ⅜ ∆╢╕≢⌐

™ ╩ ∆╢≤ ╕╣≡™╢⁹ 

 

ᵨ ⌐ ∆╢  

▪ ↓─╟℮⌐⁸ ⌐╟╢ ⌐ ∆╢ │ ╘≡ ⌐╦

√╡⁸∕─™∏╣⌐ ⇔≡╙ ⌐ ∆╢↓≤⌐│ ↄ─ ⅜№╢⁹

╠⅜ ⌐ ≤∆╢ │⁸↓─℮∟⁸ ⅛╠─ ─

⌐ ⇔≡⁸ ─ⱨ▫ꜟ♃⅜ ╕╡⌂≥⌐╟∫≡ ⌐ ∑∏⁸

ᵑ ⇔√ ⅜ ה ⌐ ⇔≡ ╩ ↓∆

⁸ᵒ ─ ⌐ ⅜ ╢ ⁸ᵓ ─ ⱨ▫

ꜟ♃─ ╕╡⌐╟╡ ⅜ ∆╢ ⁸ᵔ ⱨ▫ꜟ♃╩

╡ ↑≡ ⇔√ ⌐╟∫≡⁸ ⅜ ⁸ ╩ ↓

⇔≡ ∆╢ ⁸ᴗ ─ ┘▪◒☿☻ ─ ≢№╢⁹ 

  ⌐⁸ᵓ⌂™⇔ᵕ─ ⌐ ⇔⁸ ⅜ ∆╣┌⁸ ⌐⁸

⌐╟∫≡ ╩ ∆╢↓≤⌐⌂╢⅜⁸ ⅜ ⌐
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∆╢↓≤│ ⌐≤∫≡ ≥⅔╡ ≤⌂╢⁹⇔⅛⇔⁸ ⌂

≥─ ⌐╟╡⁸↓─ ─ ⱨ▫ꜟ♃⅜ ╕╡╩ ↓

⇔⁸№╢™│⁸ ⌐ ⇔≡ ה ↕∑╢↓≤⌐╟╡⁸ ─

╩ ↓∆ ⅜№╢⁹ 

  ╕√⁸ ≢⁸ ⌂≥─ │⁸ ⌐⅔↑╢

⅜≥─ ≢№╢⅛ ⇔√ ∞↑≢⌂ↄ⁸∕─ ⅜

⅝↑╣┌ ⅝™ ⌐ ⇔≡ ∆╢ ╒≥⁸ ╕╡╛ ─

╩ ↓⇔╛∆ↄ⁸ ⌐ ⅝⌂ ╩ ⅎ╢⁹ ∫≡⁸ ─

⌐╟╢ ╩ ∆╢√╘⌐│⁸ ⌐≥─ ─ ─ ⅜ ∆

╢⅛≤™℮ ה ⅜ ≤⌂╢⁹ 

▬ ⌐⅔↑╢ ─ ⌐≈™≡│⁸ ₐ ≤

΅ ─◦♫ꜞ○╩ ⅎ╢ₑ ─ ⌐ ⇔™─

≢⁸ ⌐ √∫≡™√∞⅝√™⁹ 

► ⅎ≡⁸ ─ ⌐⅔™≡ ⅜ ⇔√☺ꜛfiכꜝה

☺ ─ ⌐╙⁸ ⅜ ↑╢ ─ ⌐≈™≡ ↕

╣≡™╢ ─ ┘ ⁹ 

  ☺ꜛfiכꜝה☺ │⁸ ↄ⇔≡ ≢ ╩ ™⁸▬◑ꜞ☻

◄Ⱡꜟ◑כ ⌐⅔↑╢ ⌐ ∆╢ ╩⇔≡™√ ╙№╢⁸

╛ ⌐ ∆╢ ≢№╢⁹ ⌐

↕╣≡ ╛ ⌐⅔↑╢ ⌐ ╩ ∫√╡╙⇔≡™╢⁹ꜝ

☺כ ─ ⇔√ ─ ⅜ ─ ≢№╡⁸∕─℮∟⁸

◘ⱴꜞ⁸כⱤכ♩ ⁸Ɽכ♩ ┘Ɽכ♩ ⌐≈™≡ ⇔√╙─⅜

─ ≢№╢⁹ 

  ↓─℮∟⁸ ⌐Ɽכ♩ ⌐⅔™≡⁸ ⌐╟∫≡ ⅜≥

─╟℮⌂ ╩ ↑╢─⅛⁸ ≤⇔≡─ ╩ ⇔≡™╢⁹

ⅎ┌⁸ ⸗♦ꜟ≢№╢ Tephra2 ⌐≈™≡⁸ ⌂ⱪ꜡☿☻ ≡╩ ה
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⌐ ∆╙─≢⌂™↓≤⅛╠ ∂╢ ⌂ ⅜№╡⁸ ─

⇔√ ≤ ⌂≥⌐≈™≡ ⌐ ∑⌂™ ⅜№╢↓≤ ⁸

⌐⁸ ─ │ ─ ─ ≤ ⅎ╠╣≡™╢↓≤

⌂≥─╒⅛⁸ ⌐╟∫≡ ─ ₁⌂ ⌐ ⅜

∆╢ ⅜№╢↓≤ ┘∕─ ⅜ ↕╣≡™╢⁹ 

 

ᵩ ⅜ ⇔≡™╢⅛≥℮⅛⅜ ⌐ ≤⌂╢↓≤ 

  √≤⅔╡⁸ ↕ ─ ⅜ ⇔√∞↑≢⁸ │

⌂ ╩ ↑⁸ │ ⌐ ╢↓≤⅜ ⅛╢⁹∕─ ⌐№

√╢ ─ ⅜№╣┌⁸ ⅜ ≢ ∆╢↓≤╙≢⅝⌂ↄ⌂╢⁹ ╛

⁸ ─ ⌐╟╢ ⁸ ⁸ ∆╢ ╛ ⌂≥⌐╟∫≡⁸

─ ─ ⅜⁸ ⌐ ─ ⌐ √↕╣╢≢№╤℮⁹ 

  ╙∫≤╙⁸ ⌐╟╢ ⌐ ⅜⌂↑╣┌ №╢™│

⅜ ⇔≡™⌂↑╣┌ ⁸∕╣│ ≢│№╢╙── ה ⅜ ⌂

⌐∆⅞⌂™⁹⇔⅛⇔⁸∕─ ⌐ ⅜ ⇔⁸∕─

─ ⅜≢⅝⌂ↄ⌂╡⁸ ≤ ⅜ ⅝√≤∆╣┌⁸

≤ ⇔≡⁸ ∆╠ ⌐⌂╠⌂™╒≥─ ⌂

⅜ ⌂ ╩ ℮↓≤≤⌂╢⁹ ↄ─ ₁⅜ ╩ ╣√≤⇔≡╙⁸

⇔√ ≢ ╩ ╗↓≤│ ≤⌂╢≢№╤℮⁹╕√⁸ ה ╙

⌐ ≤⌂╡⁸╦⅜ │⁸ ≥⅔╡ ─ ╩ ℮⁹

⅜ ⅝√≤⅝⌐ ⅜ ⇔≡™╢⅛ ⅛⌐╟∫≡⁸ ─⁸∕⇔

≡╦⅜ ─ │ ⌐ ⌂╢╙─≤⌂╢⁹ 

 

 ─ ≤ ─  

ᵥ ≤ ≤─  

  ─ ⌐ ∆╢ ●▬♪



- 26 - 

│⁸ ─ ≤⇔≡⁸ ᵥ(b)⌐⅔™≡⁸₈ ⌂

─ ⌐╟╢ ─ ₉╛₈ ┼─▪◒☿☻

₉╩ ∆╢ ⅜№╢≤↕╣≡™╢ ה ⁹ 

  ∕⇔≡⁸ ᵧ(b)⌐⅔™≡⁸ ─ ≤⇔≡⁸₈

≢─ ─ ─ ┘ ─ ╩ ⇔⁸

─ ┘ ⅛╠─ ⌐╟╡⁸ ┘ ⱪכꜟ─

╩ ⌂╦⌂™╟℮⌐ ⅜ ╣╢↓≤₉⅜ →╠╣≡™╢ ה

⁹ 

  ∕─√╘⁸↓─ ⌐≈™≡ ⌂ ה ⅜↕╣≡™⌂™

⌐│⁸ ╠─ ⁸ ╩ ∆╢ ⅜ ∂⁸ ⌂™⇔

⌐ ⇔ ™ ה ⅜ ∆╢↓≤⌐⌂╢⁹ 

 

ᵦ ╩ ⇔⌂↑╣┌⌂╠⌂™↓≤ 

▪ ᵥ─≤⅔╡⁸ │⁸ ╩ ╪≢ ∫√ ⌐⌂╢≤⁸

╩ ≈√╘⁸ ⅜ ⅝≡ ╩ ⅝ ↓∆⁹ 

  ↓─ │⁸ ⌐╦√∫≡ ⌐ ∆╢√╘⁸ ─

╩ ⇔≡™√≤⇔≡╙ ⅜⌂™⁹ 

  ⌐│⁸╦∏⅛ ─ ≢ ⌐ ⅜ ∆╢≤↕╣╢⁹

─☿fi♩Ⱬ꜠fi☼ ≢│⁸ ─ ≢

≈─♩ꜝfi☻⅜ ⇔⁸ ─ ⅜ ╩ ↓⇔√ ⅜ ↕╣≡™╢

ה ⁹ 

▬ ╕√⁸ ∫√ │ ⅜ ↄ⁸ ⌐ ⇔≡⁸ ─ ╛

─ ╙ ⅎ╠╣╢⁹ 

  ₐ ≤ ₑ⌐╟╣┌⁸₈ ╛ ⌐ ╙∫√ ⁸

⌐ ╩ ╪∞ │≤≡╙ ™√╘⁸№∟╠↓∟╠≢ ⅜ ╣√╡⁸

⅜ ⇔√╡∆╢↓≤⅜ ⅎ╠╣╕∆₉≤↕╣≡™╢⁹ ⌐ ╩
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╢ ⅜ ∆╢ ╙№╢

ה ⁹ 

  ─☿fi♩Ⱬ꜠fi☼ ≢│⁸ ─ ≢⁸ ⌐ ╙∫√

╩ ╡ ↄ√╘⌐ ─ ⅜ ⇔√≤─ ⅜№╢

ה ⁹ 

  ≢│⁸ ─ ⅜ ↕╣≡™╢⅛╠⁸ ⌐╟╢ ─

╛ ─ ⅜ ה ≢ ∆╢ │ ⌐ ∆╢⁹ 

► ↓─╟℮⌐⁸ ╙─ ⌐│⁸ ╛ ⌂≥─ ⌐╟∫≡⁸

≢ ⅜ ⇔⁸ │ ∆╢ ⅜№╢⁹ ⌂

⅜ ∆╢↓≤╩ ─ ≤⇔√ ⅜ ∂╠╣⌂↑╣

┌⌂╠⌂™⁹ 

 

ᵧ ─ ╩ ≤∆═⅝↓≤ ─  

▪ ╕√⁸ ─ │⁸ ╕≢⌐ ╩ ∆╢↓≤⅜ ⌐

↕╣╢ ●▬♪≢╙₈ ─
⁸⁸⁸⁸

─ ₉╩ ⇔⌂↑╣

┌⌂╠⌂™≤↕╣≡™╢ ⁹ 

  ─☿fi♩Ⱬ꜠fi☼ ≢ ↕╣√ │⁸™∏╣╙

│₈ ₉≢№╢≤⅛₈ ₉≤↕╣≡™╢⅜⁸↓╣╠│

⅜ ⌂™ ─ ≢№╡⁸ ─ ⅜№∫√ ⌐│⁸∕╣╟╡╙

⌐╦√∫≡ ∆╢↓≤⅜ ⌐ ⅎ╠╣╢⁹ 

▬ ≤⇔≡│⁸ ╛ ∕─ ─ ⌐ ⇔√ ╛⁸ ⌐

⇔√ ╩ ™ ≤⇔⁸ ⇔ ∫√ │↓┘╡≈⅝╛∆ↄ⁸

⌐│ ™ ≤∑⌂ↄ⌂╢ ⁸ ⇔√ ⁸ ⇔√ ⌐≈™≡│

⇔ ∆ ╛כ◘♇꜠fiⱪ◖ה▪◄⁸│⌐╣↓⁸╡№⅜ ╩ ™

√╡⁸ ─ ⌐╟∫≡ ╩ ╪∞╡∆╢ ⅜№╢⁹ 

► ╩ ⌐↕∑╢ ─ ≈│⁸ ─≤⅔╡⁸ ⅜ ⌐
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╦√╢√╘⁸ ⌐ ─ ≢ ⅜ ↓╡⁸ ╩ ∆╢ ⅜

⌐╦√╢↓≤≢№╢⁹ 

  ╕√⁸ ⌐│⁸ ╩ ∆╢ ╕≢ ╩ ┬ ⅜№

╢⅜⁸∕↓╕≢─▪◒☿☻ ⅜ ∆╢⁹ ≢ ═╢╟℮⌐⁸

⅜ ╩ ╗≤ ╡ ⅜ ∂⁸☻ꜞ♇ⱪ╛☻♃♇◒╩ ↓⇔≡ │

≤⌂╢√╘⁸╕∏│ ─ ╩ ╡ ⅛⌂↑╣┌⌂╠⌂™⁹◄fi☺

fi⅜ ה ⁸ ה ⌐╟∫≡ ∆╢ ╙ ™⁹ 

◄ ⌐╟╢ ⅜ ╕∫√≤⇔≡╙⁸ ⇔√ │⁸ ⌐╟

∫≡ ∆╢ ⅜№╡⁸ │™∫∕℮ ≤⌂╢⁹ 

○ ↓─╟℮⌐⁸ ≢ ↕╣≡™╢╟℮⌂ ╙─ ⅜№╢≤⁸

⌐≈™≡╙ ╩ ∆╢↓≤⅜ ↕╣⁸∕─ ⁸ ≢

│⁸ ⌐ ╠∏⌐ ╩ ⇔⌂↑╣┌⁸ ⌐⅔↑╢

⅜ ╦╣√╡⁸ ╖ ⱪכꜟ╛ ꜠ⱬꜟ ─ ♃fi◒

⌐⅔↑╢ ⅜ ╦╣√╡⇔≡⁸ ─ⱷꜟ♩♄►fi╛ ⁸

╩ ╗ ─ ה ⌂≥ ⌐ ╢⁹ 

 

 ⅛╠─▪◒☿☻ ─ ┘ ─  

ᵥ ⅛╠─▪◒☿☻ ─ ≤ ≤─  

  ─≤⅔╡⁸ ⅛╠─▪◒☿☻ ─ │ ●▬♪

≤⇔≡ ↕╣⁸ ─ ─ ╩ ⌐ ┘

ⱪכꜟ─ ╩ ⌂╦⌂™╟℮⌐ ⅜ ╣╢↓≤⅜ ≤↕╣≡™╢

ᵥ(b)⁸ ᵧ(b)⁹ ה ⁹ 

  ↓─ ⌐≈™≡╙⁸ ⌂ ה ⅜⌂↕╣≡™⌂↑╣┌⁸

⌂™⇔ ⌐ ⇔ ™ ה ⅜ ∆╢↓≤⌐⌂╢⁹ 
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ᵦ ⅛╠─▪◒☿☻ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™↓≤ 

  ₐ ≤ ₑ⌐╟╣┌⁸ ⅛™ │ ╡╛∆ↄ⁸ ⌐ ⅜

╢≤⌠⅛╢╖ ⌐⌂╡⁸☻ꜞ♇ⱪ╛☻♃♇◒╩ ↓∆⁹╕√⁸ │

╛ ⌐╟∫≡ ⅝ →╠╣ ⁸ ╩ ╢⁹Ⱬ♇♪ꜝ▬♩╩≈↑

≡╙╒≤╪≥ │⌂™⁹ ⌐╟∫≡ │ ™ ⌐⌂╠⌂ↄ⌂╢⁹↓

℮⇔≡⁸∆═≡─ ⅜ ⌐ⱴⱥ⇔≡⇔╕℮≤ ↕╣╢⁹ 

  ↕╠⌐ ⅜ ╢≤ ≢│ ⅜ ⇔⁸ │ ₁⌐ ↕╣≡™ↄ⁹

⌐│ ⌂ ⅜⅛⅛╢↓≤⌐⌂╢ ה ⁹ 

  ⌐╟╣┌⁸ ─ ⌐│ ─ ≢ ⅜

≤⌂╢≤↕╣╢⁹ ≢ ↕╣≡™╢ ≤™℮ ─ ⅜

∫√ ⌐ ╙ ╤⇔™─│ ─ ꜝⱢכꜟ ≢№╡⁸ ≢

⅜ ↕╣╢∞↑≢⌂ↄ⁸ ─ ⅜ ╩ →≡ ╩ ⅝ ↓∆

╙ ⅝™⁹ 

 

ᵧ ─ ╩ ≤∆═⅝↓≤ ─  

▪ ●▬♪│⁸ ─ ─ ╩ ⌐⁸₈ ⅛╠─ ₉⌐

╟∫≡ ─ ╩ ⌂╦⌂™╟℮⌐ ⅜ ╣╢↓≤╩ ⇔≡™

╢⅜⁸ ⅜ ⇔√ ≢│⁸ ⅛╠─ ╩ ↑╠╣⌂™ ≢

─ ⅜ ≢№╢⁹ 

▬ ╙⁸ ⅎ┌Ⱬꜞ◖ⱪ♃כ⌐╟╢ │⁸ ⌐ ∫√

⌐╟∫≡◄fi☺fi♩ꜝⱩꜟ╩ ↓∆ ╙№╢⇔⁸ ⌐⁸

─ ╩ ⅝ →╢√╘⁸ ≤⌂∫≡ ─ ⅜ ╕╢⁹

☺ꜛfiכꜝה☺ ╙⁸₈ ─ ⁸ ⌐Ⱬꜞ◖ⱪ♃כ│ ⅜ ┬

⌐♩Ⱡfiכⱦfi─◖fiⱳכ♃☻●⅜ ╩ ╓∆√╘ ═⌂ↄ⌂╢ ╣

⅜№╢₉≤ ⇔≡™╢ ─ ה ⁹ 

  ⌂⅔⁸ ─ ─ │⁸ ─Ⱬꜞ◖ⱪ
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╢╟⌐כ♃ ⅜ ╦╣√⅜⁸ ╘≡ꜞ☻◒─ ⅝™ ≢№∫√⁹

─●ꜝ☻╛ │ ⌐ ™√╘⁸◖♇◒Ⱨ♇♩─ ●ꜝ☻⌐ √╢≤

ꜘ☻ꜞ─╟℮⌐ ⅝⁸ ⅛™ ╩≈↑⁸ ∞∫√ ●ꜝ☻⅜ ╡●ꜝ☻

─╟℮⌐⌂∫≡ ⅜ ⅛⌂ↄ⌂╢↓≤╙ ↕╣≡™╢ ה

⁸ ─ ה ⁹ 

  ↓─╟℮⌐⁸Ⱬꜞ◖ⱪ♃כ⌐╟╢ ⌐│ ─ ⅜ ℮√╘⁸

⌂ ╙ ™⁹ 

► ⌐≈™≡╙⁸ │ ⅜ ⇔≡ ≢⅝∏⁸ ╙ ⌐

⅜ ⇔≡™╢≤ ─ ╕╡╩ ↓∆⁹◄fi☺fiⱨ▫

ꜟ♃─ ╕╡╛ ─ ⌂≥╙ ↕╣≡™╢ ה

⁹ 

 

 ─  

ᵥ ●▬♪⅜ ∆╢  

  ●▬♪ ᵥ(a)⌐│⁸ ─ ≤⇔≡⁸

₈ ─ ┼─ ⁸ ─ ⁸ ─ ┘∕

─ ⌐⅔↑╢ ⁸ ⁸ ┘ ⌐ ∆╢ ┘

⁸ ┘⌐ ─ ─ ₉⅜ →╠╣≡™╢

ה ⁹ 

  ∕⇔≡⁸ ᵧ(a)⌐⅔™≡⁸ ─ ≤⇔≡⁸ 

ᵑ ⌐ ⇔≡⁸ ╩ ∆╢ ⁸ ┘ ─

⅜ ↕╣╢↓≤⁹ 

ᵒ ⌐╟╡⁸ ⁸ ⁸ ⱬfi♩

─ ⌂ ⅜ ⌐╟╡∕─ ╩ ⇔⌂™↓≤⁹ 

ᵓ ⅛╠─ ─ ⌐╟╡⁸ ─ⱨ▫ꜟ♃─ ╕╡⁸

ꜟ♀כ▫♦ ─ ⌐╟╢ ה ─ ⅜⌂ↄ⁸ ⅎ≡
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⌐⅔↑╢ ╩ ∆╢↓≤⁹ 

ᵔ ⌐ ∂≡⁸ ─ ⁸ ┘ ⌐⅔↑╢

─ ─ ⅜ ╣╢↓≤⁹ 

 ⅜ →╠╣≡™╢ ה ⁹ 

  ∕─√╘⁸↓╣╠─ ⌐≈™≡ ⌂ ה ⅜↕╣≡™⌂™ ⌐│⁸

∕╣∞↑≢ ⌂™⇔ ⌐ ה ⅜ ∆╢↓

≤⌐⌂╢⁹ 

 

ᵦ ♦▫כ♀ꜟ ─  

▪ ↓╣╠─℮∟⁸╕∏ ≤⌂╢─⅜⁸↓╣╕≢ ⌐ ⇔≡⅝√ᵓ

─ ⌐╟╢ ה ─ ≢№╡⁸↓╣╠─

⅜ ↓╠⌂™ ⅜ ↕╣≡™╢↓≤│⁸ ⌐⅔

↑╢ ≢№╢⁹ 

╩fi☺fi◄ꜟ♀כ▫♦⁸│ ▬ ⇔√ ♀כ▫♦⁹╢№≢

ꜟ◄fi☺fi─ ⌐≈™≡⁸ ─

fi☺fi│⁸◄ꜟ♀כ▫♦⁸┌╣╟⌐ ⌐ ≈─ ☻♩

◒כ꜡ ≢ ◄Ⱡꜟ◑כ╩ ≡™╢ ה ⁹ 

  ╕∏⁸ᵑ ≢ ─ ─ ⁸Ⱨ☻♩fi⅜ ⅜╡⁸

─ ⅜ ∂≡ ─ ⅜ ⅝⁸ ◦ꜞfi

♄ ⌐ ⅜ ╢⁹ ─√╘⌐│ ⌂ ⅜ ╕∫≡⅔╡⁸

│fi☺fi◄ꜟ♀כ▫♦┌╣↑⌂⅜ ⇔⌂™⁹ 

  ⌐⁸ᵒ ≢ ─ ⅛╠ ─ ⁸Ⱨ☻♩fi⅜ ⇔

⅜∫≡ ⅜ ↕╣╢⁹ ↕╣√ │ ϴ ─ ⌐⌂╢

≤™╦╣╢⁹ 

  ∕─ ⅜ᵓ ≢ ─ ⅛╠ ─ ⁸ ↕╣√

⌐ ─ ⅜ ↕╣⁸ ⅜ ─√╘⌐ ה
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⇔≡ ⇔⁸ ≤ ⅜↕╠⌐ ∆╢⁹ │ ϴ≤

╙™╦╣╢⁹ ⅜⅛⅛╢↓≤≢⁸Ⱨ☻♩fi╩ ⇔ →≡◒ꜝfi◒ ╩

↕∑╢⁹ ◄Ⱡꜟ◑כ⅜ ◄Ⱡꜟ◑כ⌐ ↕╣√↓≤⌐⌂╢⁹ 

  ⌐⁸ᵔ ≢ ─ ─ ⁸Ⱨ☻♩fi⅜ ⇔ ⅜

╢≤≤╙⌐ ⅜ ⅝⁸ ●☻⅜ ↕╣╢⁹ ─ │⁸

⅜ ╡ ↕╣≡™ↄ ⁸ ⁹ 

 

─fi☺fi◄ꜟ♀כ▫♦  ╖  

 

► ↓─╟℮⌐⇔≡⁸◒ꜝfi◒ ⌐ ⅎ╠╣√ ◄Ⱡꜟ◑⁸│כ○ꜟ♃Ⱡ

≥כ♃כ ┌╣╢ ≢ ◄Ⱡꜟ◑כ⌐ ↕╣╢⁹ 

 

ᵧ ⱨ▫ꜟ♃⅜ ╕╡∆╢≤⁸ ⅜ ∆╢↓≤ 

▪ ∕╣≢│⁸ ⅜№∫√ ⌐⁸ ⌐≥─╟℮⌂ ⅜

∆╢⅛⁹ 

  ─≤⅔╡⁸ │⁸ ⅛╠ ╩ ╡ ╖◦ꜞfi♄ ≢↓

╣≤ ╩ ↕∑≡ ╩ ℮⅜⁸ ⅛╠ ╩ ╡ ╗ ≢⁸

⅜ ⌐ ⇔⌂™╟℮⌐ⱨ▫ꜟ♃⅜ ↕╣╢─
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⅜ ≢№╢⁹ 

▬ ↓─℮∟⁸ ≤ ╣≡™╢ⱨ▫ꜟ♃⅜ ╕╡╩ ↓∑┌⁸

⌐℮╕ↄ ╩ ∆╢↓≤⅜≢⅝∏⁸ ⌐╟╡

⅜ ∆╢↓≤⌐⌂╢⁹ ⌐⁸↓─╟℮⌂ ╕╡│⁸

ⱨ▫ꜟ♃─ ⌐╟∫≡ ∆╢≤™℮ ╖⅜ ↕╣╢↓≤⅜ ™

⅜⁸ ⌐│ ─ ╩ ∆╢√╘⁸ ⅜ ⌐ ╦⌂↑╣┌╛│╡

│ ∆╢⁹ 

  ☺ꜛfiכꜝה☺ ╙⁸₈ ⅜ ⇔√╡⁸ ⅜ ∞∫√╡⇔

≡⁸☻♃♇ⱨ≤ │ ╕≢ ╢ ⅜⌂ↄ⌂╢⅛╙⇔╣⌂™⁹

⌐│⁸ ⌂ ⅜ ≢─♃☻◒╩ ↕╣╢⅛╙⇔╣⌂™⁹

─ ≤ ─ │⁸ ≤ ─√╘⌐

╩ ⅎ⌂™⅛╙⇔╣⌂™₉≤™∫√ ╩ ⇔≡™╢

─ ה ⁹ 

 

ᵨ ⅜ ⌐ ∆╢≤ ╩ ⅝ ↓∆↓≤ 

▪ ⱨ▫ꜟ♃⅜ ╕╡╩ ↓↕⌂™≤⇔≡╙⁸ⱨ▫ꜟ♃─ ≤⇔≡⁸

╩ ≡ ∆╢↓≤│≢⅝⌂™⁹ⱨ▫ꜟ♃─ⱷ♇◦ꜙ╟╡╙

⅛™ │⁸ⱨ▫ꜟ♃─ ╕╡─ ⌐⅛⅛╦╠∏⁸ⱨ▫

ꜟ♃╩ ⇔≡ ⌐ ∆╢↓≤⌐⌂╢⁹ 

  ⅜ ⌂ ⁸ ⌐ ⌐ ∆╢ ─ │

╟╡╙ ↄ⌂╢⅛╠⁸↓╣⌐╟╡⁸ ≢ ⅜

╩ ⇔⁸ ⌐ ╢ ⅜ ╕╢⁹ 

▬ ─ │⁸ ─≤⅔╡⁸ ⌐ ∫√⁸ ∞╠↑─

∫⅛⅛╡╛∆™ ╩⇔≡⅔╡⁸ ─ ⅜ ™⁹ 
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 ─  

 

► ∕⇔≡⁸↓─╟℮⌂ ⅜ ⌐ ∆╢≤⁸◦ꜞ

fi♄─ ≢№╢ ╩ ∫ ™≡ ↕∑╢⁹ 

  ─ ☻כ⸗⁸│ ∫ ⅝⌐ ∆╢ ↕╩ ∆

≢ ≤↕╣≡™╢─⌐ ⇔⁸◦ꜞfi♄ ─ ≢№╢ │ⱩꜟⱠꜟ

↕ ⇔ ╖⌐ ∆╢ ↕─ ≢ ≤↕╣≡™╢⁹ 

  │⁸approximate comparison of hardnes scales⁸∆⌂╦∟

─ ─⅔⅔╟∕─ ☻כ⸗⁸⅜╢№≢ │ⱩꜞⱠꜟ ↕

╟╡╙ ™ ⅜№╢↓≤⅜ ⅛╢⁹ 

  ╙∟╤╪⁸ ∫ ⅝⌐ ∆╢ ↕≤ ⇔ ╖⌐ ∆╢ ↕╩ ⌐

│≢⅝⌂™╙──⁸↓─╟℮⌂ ⅜ ∆╢ ⁸ ⅜ ⌐╙ ⌂

↓⇔≡│⌂╠⌂™ ≤⇔≡│⁸ ה ╩ ∫≡ ⌐

⌐╟╢ ⅜ ↓╠⌂™─⅛ ∆═⅝≢№╢─⌐⁸ │↓─╟

℮⌂ ╩ ∫≡™⌂™⁹ ⌐ ∫√ ≤│™ⅎ⌂™⁹ 
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☻כ⸗  ≤ⱩꜞⱠꜟ ↕─  

 

◄ ↓─ ⌐ ⇔≡⁸ ⱶכ♅ ⌐⅔™≡⁸

─ ה ⅛╠⁸₈ │⁸ ≤ ⇔≡

╙╤™⅛╠⁸№╕╡ │⌂™∞╤℮≤ ⇔≡™╢₉≤™℮ ⅜№
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∫√─⌐ ⇔⁸ │⁸₈◦ꜝ☻≤™℮─│⁸№╣│ ←╠™

⌐ ⇔√╙─≢⁸≥↓⅛╠≤∫√⅛⌐╙╟╡╕∆⅜⁸⅛⌂╡ ⇔≡

™╕∆⁹№╣│●ꜝ☻⅜ ≢∆⌡⁹≤↓╤⅜⁸ ≤™℮─│⁸↓╣

│⁸ ─ ─ⱴ◓ⱴ─ ≤⅛⁸№╢™│⁸ ─ ≤⅛⌐╟∫≡⁸

●ꜝ☻⅜ ─ ⅜ ∫≡ↄ╢↓≤╙№╡╕∆⇔⁸ ⅜ ─ ⅜ ∫

≡ↄ╢↓≤╙№╡╕∆⁸◒ꜞ☻♃ꜟ♃ⱨ ▪♇◦ꜙ ≤™℮╪≢∆⌡⁹

⅜ ∫≡ↄ╢⅛≤™℮─│⁸∕─ ─ ≤⅛ ⌐╟∫≡ ℮╪≢

∆╟⌡⁹ ⅜ ∫≡ↄ╢ ─ │⁸↓╣│╕↕⌐⁸ ™ ⌐

∆╢╟℮⌂╙─⅜ ∫≡ↄ╢╦↑≢∆⌡⁹≢∆⅛╠⁸ ∏⇔╙↓╣│⁸╙

≢↑∞♃כ♦─☻ꜝ◦⇔ ∫≡™╢≤∆╣┌⁸↓╣│∕℮™℮ ≈─ ≤

⇔≡∕℮™℮ ⅜№╢≤™℮ ≢⁸ ─ ≤│ ℮≤ ℮╪≢

∆⌡⁹∕↓─≤↓╤│╛│╡⁸↓╣│╙℮∟╞∫≤⁸╙⇔ ∞♃כ♦─≈

↑≢ ⅜♃כ♦≥∫╞∟│╣↓⁸┌╣∆≥╢™≡∫ ⌂─≢│⌂™⅛⌂

≤™℮ ⅜∆╢₉≤ ⇔≡™╢ ה ⁹ 

  ⌐ ∆╢↓≤│⌂™≤ ∆╢─│⁸ ╩ ⇔√ ⌂

≤™╦↨╢╩ ⌂™⁹ 

 

ᵩ ↕╠⌐⁸ ה ה ╩ ⅝ ↓∆↓≤ 

▪ ⱨ▫ꜟ♃╩ ⇔≡ ⌐ ⇔√ │⁸ ⌐

╟╢ ⌐╙⁸ ה ה ⌐╟∫≡ ─

╩ ⅝ ↓∆ ⅜№╢⁹ 

▬ ╕∏⁸ ⌐ ⇔√ │⁸◦ꜞfi♄ꜝ▬♫≤Ⱨ

☻♩fiꜞfi◓─ ─ủ ╛⁸Ⱨ☻♩fiꜞfi◓ ≤Ⱨ☻♩fi

ꜞfi◓∕─╙─≤─ ◘▬♪◒ꜞꜘꜝfi☻⁹ ─ủ⌂≥ ⌂

≥⌐ ⇔≡↓╣╩ ↕∑╢↓≤⅜№╢⁹ 
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 Ⱨ☻♩fi─ 4≤Ⱨ☻♩fiꜞfi◓5 

 

► ◘▬♪◒ꜞꜘꜝfi☻│⁸ ─ ⅜ ↕™≤⁸◦ꜞfi♄ꜝ▬♫≤Ⱨ☻♩

fi⅜ ⅜ꜟ♀כ▫♦╡╟⌐╣↓⁸╡№⅜◒☻ꜞ╢∆ ∆╢⁹ ⌐⁸◘

▬♪◒ꜞꜘꜝfi☻─ ─ ⅜ ⅝™≤ ⅜ ⌂╦╣╢⁹∕↓≢⁸

◘▬♪◒ꜞꜘꜝfi☻│⁸ ⌐⅔™≡╙⁸ mm⌂™⇔ ─

≤⌂∫≡™╢⁹◘▬♪◒ꜞꜘꜝfi☻─ ∕╣ ⌐⌂

╠⌂™╟℮⌐ ∆╢ │⁸ mm ⌐⌂╡ ╢√╘⁸

⅜◘▬♪◒ꜞꜘꜝfi☻⌐ ∆╢ │ ↄ⁸ ⌐≈⌂⅜╡

╢⁹ 

◄ ↕╠⌐⁸ ⌐ ⇔√ │⁸ ─ ה

╩ ⅝ ↓∆⁹ 

  ∆⌂╦∟⁸ │⁸ ⌐⅔™≡⁸ ϴ ≤⌂

╡⁸ ⌐│ ϴ⌐╙ ∆╢≤↕╣╢⅜ ⁸

 
4 ₈ ꜟ♀כ▫♦  ₉ ┘

⅛╠ ⁹ 
5 ─ ⅜◦ꜞfi♄ꜝ▬♫≢№╡⁸ ─ ─ ⅜Ⱨ☻♩fi Ⱨ☻♩fiꜞfi

◓ ≢№╢⁹ ─ ™ ⅜Ⱨ☻♩fiꜞfi◓≢№╢⁹ 
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⌐ ⇔√ ─ │ ϴ≢№╡⁸ ⇔≡⇔╕℮↓≤

│ ⌐ ↓╡ ╢ ⁸ ⁹ 

  ⇔√ │⁸ ─ ⌐╟╡⁸ ┘ ⇔≡

≢ ∆╢⁹ ⌐⁸Ⱨ☻♩fiꜞfi◓⅜ ⅝⁸Ⱨ☻♩fi⅜ ∆╢

≤⁸ ◄Ⱡꜟ◑כ╩ ◄Ⱡꜟ◑כ⌐ ∆╢↓≤⅜≢⅝⌂ↄ⌂╡⁸

│ ∆╢⁹ 

 

ᵪ ─ ╙ ≤⌂╢↓≤ 

  ↕╠⌐⁸ ╙ ⌐⌂╢√╘⁸ ⌐⁸ⱨ□fi≢ ∆╢

↓≤⌐╟╡◄fi☺fi╩ ⇔≡™╢⁹∕─√╘⁸ ╩ ⇔≡™╢

─ ⱨ▫ꜟ♃⅜ ╕╡╩ ↓∆≤⁸◄fi☺fi─ ⅜≢⅝⌂ↄ⌂

╢∆♩כⱥכⱣכ○≡∫ ⅜№╢ ─ ה ⁹ 

 

ᵫ  

  ↓─╟℮⌐⁸ ─ ╩ ╢ ─ ⅜ ⌐ ∆

╢↓≤⌐╟╡⁸ ⅜ ∆╢ ⅜ ≢⅝⌂™⁹☺ꜛfiה

☺כꜝ │⁸₈ⱨ▫ꜟ♃┼─ ─ │⁸ ╛ ⅜

⌂√╘⁸ ꜟ♀כ▫♦ ─ ◖⸗fi⸗כ♪ ⌐≈⌂⅜

╢₉≤ ⇔≡™╢ ─ ה ⁹ 

  ∕⇔≡⁸ │ ╩ ⇔√ ─ ─√╘─

≢№╡⁸ ⅜ ∆╢≤⁸ ─ ⅜ ≢⅝⌂ↄ

⌂╢ ⅜ ⌐ ∆╢⁹ 

 

 ┼─  

ᵥ ┼─ ≤ ≤─  

  ⇔√≤⅔╡⁸ ●▬♪ ᵧ(a)ᵓ⌐│⁸₈
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⅛╠─ ─ ⌐╟╡⁸ ─ⱨ▫ꜟ♃─ ╕╡⁸ ♦

ꜟ♀כ▫ ─ ⌐╟╢ ה ─ ⅜⌂ↄ⁸ ⅎ≡

⌐⅔↑╢ ╩ ∆╢↓≤₉╩ ∆╢↓≤⅜ ↕╣≡™╢

ה ⁹ 

  ∕─√╘⁸₈ ⌐⅔↑╢ ─ ₉⌐≈™≡ ⌂ ה

⅜↕╣≡™⌂™ ⌐│⁸∕╣∞↑≢ ⌂™⇔

⌐ ה ⅜ ∆╢↓≤⌐⌂╢⁹ 

 

ᵦ ─ ┼─ ─  

▪ ☺ꜛfiכꜝה☺ │⁸ ─ ┘ ◦☻♥ⱶ─ ╩ ⇔≡™

╢⁹ ⌐╟╣┌⁸₈ ⌐│⁸ ╩ ╪∞ ⅜ ┘

◦☻♥ⱶ⌐ ™ ╕╣⁸♄►fi☻♩ꜞכⱶ─ⱨ▫ꜟ♃╛ ⅜ ⌂

⌐⌂╢⁹ ⌐ⱨ□►ꜞfi◓6╛ ⅝ ⅝─ ⅜№╢─⅜⁸ ⁸

ⱨ▫כ♩╩ ∆╢ ─ ⱨ□fi≢№╢₉≤∆╢

─ ה ⁹ 

  ↓╣╠│ ≢№╢ ⌐ ∆╢ ≢№╢⅜⁸

⌐╙ ∆╢⁹ 

▬ ∕─√╘⁸ ⌐™╢ ⅜↓╣╩ ™ ╗≤⁸ ╛─≥─

╩ ↓⇔⁸ ─№╢ │ ⅜ ⇔⁸ ™ ╗≤⁸

⌐ ╕╣╢ ◦ꜞ◌⅜⁸ ≤™℮ ─ ⌐⌂╢↓≤╙№╢⁹ 

  ╕√⁸ ⅜ ⌐ ∫√ ⁸ ─ ∫√ ⅜ ─ ╩ ≈↑⁸

╛ ╩ ⅝ ↓∆ ⁸ ה ⁹ 

  ⌐│⁸ ╩ ╗ ─ ≤™ⅎ≥╙⁸ ⱷ●Ⱡ

┘ ⱴ☻◒─ ⅜ ≤⌂╢⁹ 

 
6 ⱨ▫ꜟ♃ ╛ ⌐ ⅜ ה ∆╢ ≢№╢⁹ ∆╢⌐⁸ⱨ▫ꜟ♃─

╕╡╩™℮⁹ 
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► ⌂⅔⁸☺ꜛfiכꜝה☺ ⌐╟╣┌⁸ ─ ≢◄▪ⱨ▫ꜟ♃⅜

╕╡╩ ↓∆≤™℮ │№╢⅜⁸ ─ ╩ ∆

╢╟℮⌂Ⱪ꜡♇◔כ☺ ⅜≥╣∞↑ ↄ⁸≥─ ↓╢⅛≤

™℮ │♃כ♦╛ ⌂™≤─↓≤≢№╡ ─ ה ⁸↓─ ⌐

∆╢ ╙ ─ ⅝™ ≤™℮═⅝≢№╢⁹ 

  ∞⅛╠↓∕⁸ ♃כ♦⌂ ╛ ╙ ╦⌂™╕╕⁸ ⌐ ─

∞↑≢ ⅜ ≢№╢⌂≥≤ ∆╢↓≤│ ↕╣⌂™⁹

⅜ⱴ▬♫☻ ⌐ ⇔≡╙ ⅜⌂™╟℮⌐⁸ ♃כ♦⌂

╛ ⅜ ╦╣√℮ⅎ≢ ⌂ ⅜⌂↕╣⌂↑╣┌⌂╠⌂™⁹ 

 

 ◖fi♩꜡כꜟ ┼─ ≤ ┼─ ה  

ᵥ ┼─ ≤ ≤─  

  ⇔√≤⅔╡⁸ ●▬♪ ᵧ(a)ᵔ⌐│⁸₈ ⌐ ∂

≡⁸ ─ ⁸ ┘ ⌐⅔↑╢ ─ ─

⅜ ╣╢↓≤₉╩ ∆╢↓≤⅜ ↕╣≡™╢ ה ⁹ 

  ∕─√╘⁸ ─ ╛ ─ ⌐≈™≡

⌂ ה ⅜↕╣≡™⌂™ ⌐│⁸∕╣∞↑≢ ⌂™⇔

⌐ ה ⅜ ∆╢↓≤⌐⌂╢⁹ 

 

ᵦ ┼─ ⌐╟╢ ─  

▪ ₐ ≤ ₑ⌐╟╣┌⁸₈ ⅛™ ⅜◖fiⱧꜙכ♃╛

⌐ ∆╢≤⁸ ╛ ╩ ⅝ ↓∆₉≤™℮⁹∕⇔≡⁸₈

≤◖fiⱧꜙכ♃◦☻♥ⱶ⌐ ⅜ ∆╣┌⁸√≤ⅎ ─

⅜ √╣≡™≡╙ ⌐│ ⅜№╡⁸╛⅜≡ ≤⌂╡⁸

⌐ ∆╢ ⅜ ╕╡╕∆₉≤ ⇔≡™╢ ה

⁹ 
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  ╕√⁸₈ ─ ⌐ ⇔√ │ ╛ ─ ≤⌂╡

╕∆⁹ ─ ╩│∂╘⁸ ⌂≥№╠╝╢≤↓╤⌐◖

fiⱧꜙכ♃╛ │ ╦╣≡⅔╡⁸↓╣╠⅜ ∆╣┌ │

⌐ ╢≢⇔╞℮₉≤╙ ∆╢ ה ⁹ 

▬ ☺ꜛfiכꜝה☺ ╙⁸ ─ ╛ ┼─ ╩

⇔≡™╢ ─ ה ⁹ 

  ╕√⁸ ∂ↄ ⌐ ∆╢ ⌐⅔™≡

↕╣√ ◖fi◘ꜟ♃fi♩─ ─ⱪ꜠♀fi ⌐╟╣┌⁸

₈ ⁸ ─ ה ⁸◖fiⱧꜙכ♃⌂≥─ ⌐

⅜ ╡ ╖⁸ ∆╢↓≤⌐╟╢ ⁸Ⱪ꜠כ꜠ꜞ⁸כ◌כ

─ ⁸ ─ ⁸ ─ ⌐╟╢ ⅜⁸ ─ ≤≤

╙⌐ ∆╢ ⅜№╢⁹↓╣│⁸ ─꜠ⱬꜟ≤⇔≡ ⌂₈

₉≤⇔≡ ↕╣╢═⅝≢№╢₉≤ ═≡™╢⁹ 

  ∕⇔≡⁸₈ ─ ≤⇔≡ ╕╣≡™⌂™ ─ │⁸

↓╣╠─ ⌐ ⇔≡ ─ ≢№╡⁸ ↕╣╢ ⌐ ⇔≡

│⁸ √⌂ ⅜ ↕╣⌂↑╣┌⌂╠⌂™₉≤ ═╢ ה

⁹ ⌂ ⌐╟∫≡ ⅜ ≢⅝⌂™ ⁸ ⅜

↕╣√≤ ∆╢↓≤│ ↕╣⌂™⁹ 

  ↓╣╠─ │⁸™∏╣╙ ⌐╙ ∆╢⁹ 

► ⇔√≤⅔╡⁸ ─ │ ╘≡ ↕™╙─╙ ∆╢↓≤

⅛╠⁸™⅛⌐ⱨ▫ꜟ♃╩ ↑≡╙⁸ ⌐ ⅜ ∆╢↓≤╩

⌐ ←↓≤│≢⅝∏⁸ │ ⌐ ∆╢↓≤⌐⌂╢⁹ 

  ─ ⅜ ⌂ ⁸ ⌐ ∆╢ ─ ⅜

╟╡╙ ↄ⌂╢√╘⁸∕─╟℮⌂ ⌐╙ ה ─

⅜ √╣╢─⅛ ⌂ ⅜ ≢№╢⅜⁸ │∕─╟℮⌂

╩ ∫≡™⌂™⇔⁸ ╙∕─╟℮⌂ ╩⇔≡™⌂™⁹ 
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 ╕≤╘ 

  ═≡⅝√≤⅔╡⁸ ⌐╟∫≡⁸ │ ₁⌂ ⌐

⅝⌂ ╩ ↑╢↓≤⌐⌂╢⅜⁸ ┘ │⁸ ⌐╟╢ ─

─ ╩ ─ ─ ∞↑⌐ ⇔╟℮≤⇔≡™╢ ─

╩╛∫≡™⌂™╦↑≢│⌂™⅜⁸ ≢№╢ ⁹ 

  ⌐ ⅜ ∆╣┌⁸ ⌐ ╠∏⁸

⌐⁸ ⌂ ₁⌂ ה ⌐ ⌂ ⅜ ∆╢ ⅜

≢⅝⌂™⁹∕℮⌂╣┌⁸ ⅜ ⌐ ╢ ⁸∕─ ⅜

⇔ ™ ⁸ ⌐ ∆╢≤™℮ ╙ ⌐ ∆╢⁹ 

 

 йᵓ ⌐ ∆╢ ─ ⌂™⇔  

 ─  

  │⁸ ᵬ⌐⅔™≡⁸ ⌐ ∆╢ │

─ ⌐⅔™≡ ∆═⅝╙─≢№∫≡⁸

≤─ ≢│ ≤⌂╠⌂™⅛─╟℮⌐ ⇔≡™╢ ─

ᵦ ⁸ ─ ⁹ 

  ∆⌂╦∟⁸ ─ ⌐≈™≡│⁸ ●▬♪⌐ ╘╢

┘ ⌐ ╢ ┘ ─ ⌂™⇔

⌐ ∆╢ ╩ ≢№╢ ⌐ ╢ ⌐⅔™≡

⇔⁸ ⌂ ⌐ ∆╢ │ ≢№╢ ┘ ─

™╦╝╢₈ ₉ ⌐ ╢ ≢⁸╕√⁸ ⌂ ⌐ ∆╢

│⁸ ≢№╢ ⌐ ╢ ≢ ∆╢⁸≤⇔⁸

─ ⌐╟╢ ─ ─ ⌐ ⇔≡│⁸ ≢№╢

⌐ ╢ ⌐⅔™≡⁸ ╛ⱨ▫ꜟ♃ ─

⌂™⇔ ─ ╩ ⇔⁸ ≢№╢ ≢
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⌂ ─ ╩ ⇔⁸ ≢

⌐ ⇔≡ ─ⱨ▫ꜟ♃ ⌐╟╢ ≤™∫√

─ ─ ╩ ∆╢≤ ⇔≡™╢ ᵬה ⁹ 

  ∕─√╘⁸ ⌐≈™≡│⁸ ─ ≢

∆╢╙─≢№∫≡⁸ ⌐ ∆╢ ≤│⌂╠⌂™⁸≤

™℮ ≤ ⅎ╠╣╢ йᵓ≤∆╢ ⁹ 

 

 ─₈ ₉│ ─ ≢№╢↓≤ 

ᵥ ─ ╘ 

  ∕↓≢╕∏⁸ ─ ╘╩ ∆╢⁹ 

  ─ ╩ ╘╢ ─ ⁸ ─

│⁸ ─ ≤⇔≡⁸₈ ─ ⁸ ┘ ⅜⁸

⁸ ⅛╠ ↕╣√ │↓╣╠⌐╟∫≡ ↕╣√

⌐╟╢ ─ ⅜⌂™╙─≤⇔≡ ≢ ╘╢

⌐ ∆╢╙─≢№╢↓≤₉≤ ╘≡⅔╡⁸↓↓≢™℮₈ ₉│₈

─ ⁸ ┘ ─ ⌐ ∆╢ ₉ ₈ ₉

≤™℮⁹ ≢№╢⁹ 

  │⁸₈ ╩ ∆╢ ₉7⌐≈™≡⁸₈ ↕
⁸⁸⁸

╣╢
⁸⁸⁸⁸⁸⁸

┘ ╩ ↄ⁹ ⌐⅔™≡ ∂⁹ ⅜ ⇔√

⌐⅔™≡╙ ╩ ⌂╦⌂™₉↓≤╩ ⇔≡™╢⁹↓↓≢™℮₈

↕╣╢ ₉≤│⁸ ─ ╩ ⌐⇔√╙─≢№╡⁸₈ ─

₉⅜ ╕╣╢ ─ ⁹ 

  ≈╕╡⁸ ─ ≢│⁸ ⌐≥─╟℮⌂ ⅜

 
7 ₈ ╩ ∆╢ ₉≤│⁸ ─℮∟⁸ ╩ ∆╢╙─╩™™

⁸₈ ₉≤│⁸ ─ ⁸ ⁸ ─ ⌂

│ ⌐⅔™≡⁸ ─ ╩ ∆╢√╘⌐ ⌂ ╩™

℮ ⁹ 
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∂╢⅛╩ ⇔⁸∕╣⌐ ⇔≡ ⅜ ╩ ⌂╦⌂™↓≤╩

∆╢≤↕╣≡™╢─≢№╢⁹ ⌐ ∆╢ ╩ ∆╢↓≤⌂

ↄ⇔≡⁸∕╣⌐ ∆╢ ╩ ₁∆╢↓≤│≢⅝⌂™⁹ 

  ∕⇔≡⁸ ╠⅜ ⌐⇔≡™╢─╙⁸╕↕⌐ ⌐ ∆╢ √

╢ ─ ⅜ ≢№╢⁸≤™℮ ≢№╢⁹ 

  ∕℮≢№╢ ⁸ ⌐ ∆╢ ─ ⅜≥─ ≢№╢

⅛│⁸₈ ⌂™⇔ ₉╕√│∕─ ≤⇔≡⁸

─ ≢ ↕╣╢═⅝╙─≢№╢↓≤│ ╠⅛≢№╢⁹ 

 

ᵦ ─ ╘ 

  ┘ ─ ─ ⌐ ╢ ─ ╩

╘╢ │⁸ ─ ≤⇔≡⁸ ⅜₈ ─

─ ─ ⌐ ∆╢╙─≢№╢↓≤₉≤ ╘≡™╢⁹ ─ ─₈

─ ₉≤│⁸₈ ≢ ╘╢ ─ ₉≢№╡

─ ⁸₈ ─ ⌐ ∆╢ ₉ ₈

₉≤™℮⁹ ≢№╢⁹ 

  │⁸₈ ╩ ∆╢ ₉⌐≈™≡⁸₈ ↕
⁸⁸⁸

╣╢
⁸⁸

┘ ╩ ↄ⁹ ⌐╟╡∕─ ╩ ⌂℮⅔∕╣⅜

№╢ ⌐⅔™≡⁸ ⁸ ─ ∕─ ⌂ ⅜ ∂╠╣

√╙─≢⌂↑╣┌⌂╠⌂™₉≤⇔≡™╢⁹ 

  ↓↓≢╙⁸ ⌐ ∆╢ ─ ╩ ≤⇔≡⁸ ⁸

⅜ ∂╠╣≡™╢⅛ ⅛⅜ ╦╣≡™╢⁹ 

 

ᵧ ─ ╘ 

  │⁸ ⅜⁸ ≢ ╘

╢≤↓╤⌐╟╡⁸ ╩ ↑⌂↑╣┌⌂╠⌂™↓≤╩ ╘≡™
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╢⁹↓↓≢™℮ ≤│⁸₈ ─ ─ ⌐ ∆╢ ₉

₈ ₉≤™℮⁹ ≢№╡⁸ │⁸₈

⁸ │ ⌐ ╢ ─ ⌐ ∆╢

⌐ ∆╢↓≤₉⌐≈™≡ ╩ ╘╢═⅝↓≤≤⇔≡™╢⁹ 

  ↓↓≢™℮₈ ⁸ │ ⌐ ╢

─ ⌐ ∆╢ ₉≤│⁸ ⌐ ╘╠╣╢╙─≢№╡⁸

≢ ↕╣≡™╢⁹ 

  ∆⌂╦∟⁸ │⁸ ⁸ ┘ ⌐

⇔≡⁸ ⌂™⇔ ⌐ →╢ ⌐ ∆╢ ╩ ∂╢↓≤≤↕╣⁸

≢│⁸▬⌂™⇔Ɫ─ ⌐ ∂≡⁸₈ ─ ⌂ ╩ ∆╢

√╘─
⁸⁸
⌐ ∆╢ ₉╩ ╘╢↓≤ ╩ ⇔≡™╢⁹ 

  ≈╕╡⁸ ─ ≢│⁸№ↄ╕≢╙ ⌐╟╢ ⅜

⇔√ ⌐⅔™≡⁸ ≢⁸≥─╟℮⌂ ╩ ℮⅛≤™℮ ╛

╩ ╘≡⅔ↄ↓≤⅜ ╘╠╣≡™╢─≢№╢⁹ 

 

ᵨ ─ ⅎ  

  ↓─╟℮⌐ ╩ ⌐ ∆╣┌⁸ ⌐⅔™≡≥─╟℮⌂ ⅜

≥─ ∂╢⅛⁸≥─ ─ ─ ⅜ ∆╢⅛≤™℮ │

─ ⌐⅔↑╢ ≢│⌂ↄ⁸

─ ⌐⅔↑╢ ≢№╢↓≤│ ╠⅛≢№╢ ⁹ 

  ↕╣╢ ─ ⌐ ╡⅜№╢↓≤│⁸

≢│⌂ↄ⁸ ⌐ ⇔⁸ ─

≤⌂╢⁹ │ ╠⅛⌐ ─ ╩ ∫≡™╢⁹ 
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 ⌐ ∆╢ ≤ ≤─  

 

 │₈ ₉⌐╙ ™╠╣╢↓≤ 

  ●▬♪⌐⅔™≡│⁸ ⌐ ∆╢ ⅜∕╙

∕╙ ⇔⌂⅛∫√⅜⁸ ⌐⅔™≡∕─ ⅜ ╘╠╣√⁹ 

  ●▬♪│⁸ ─ ≤⇔≡⁸₈ᵓ ⅛╠

─ ─ ⌐╟╡⁸ ─ⱨ▫ꜟ♃─ ╕╡⁸ ♀כ▫♦

ꜟ ─ ⌐╟╢ ה ─ ⅜⌂ↄ⁸ ⅎ≡ ⌐⅔

↑╢ ╩ ∆╢↓≤₉╩ ╘ ᵧ(a)ᵓ ⁸ ⅛╠

∆╢ ─ ⌐ √∫≡│⁸ ╩ ⇔≡ ⇔√

╩ ™╢₉≤⇔≡™╢ -20. ⁹ │⁸ ─

⌐╙ ™╢↓≤≤↕╣≡™╢ -20. ⁹ 

  ─₈ ─ ⌐≈™≡₉⌐⅔™≡│⁸₈

─ ⌐ ⌂ ╛ ⸗♦ꜟ│ ⅝⌂ ↕╩

╪≢⅔╡⁸ ╛ ─╟℮⌐Ɫ◙ה♪כ꜠ⱬꜟ╩ ∆╢↓≤

│ ≢№╢₉≤↕╣⁸₈ ⌐╟╡ ↕╣√ │⁸
⁸

┘
⁸⁸⁸

⌐╟╢ ─ ⅜ ⅛≥℮⅛╩ ∆╢√╘─

≤⇔≡ ™╢₉≤↕╣≡™╢ ה ⁹ 

  ↓─╟℮⌐⁸ ●▬♪│⁸ ⌂ↄ≤╙ ╩₈ ₉─
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≢╙ ™╢↓≤╩ ╘≡™╢⁹ │⁸ ─ ≢│⁸₈

┘ ⌐ ∆╢ ₉─╖╩ ∆╢≤⇔⁸

│↓╣⌐ ╕╣∏⁸∆═≡ ⌐⅔™≡ ℮⅛─╟℮⌐ ⇔≡™

╢⅜⁸↓╣│ ●▬♪─ ⌐ ╠⅛⌐ ⇔≡⅔╡⁸ ≢№╢⁹ 

 

 │ ⇔≡™╢↓≤ 

ᵥ ─  

  ⌂⅔⁸ ⌐≈™≡│⁸ ─ ⌐╟

∫≡ ╠⅛⌐↕╣√ ⅎ ≢№╢≤↓╤⁸ ⌐ ⇔≡│⁸╙≤╙≤

≤ ⁸ ≤│ ⌐ ⌐ ⇔≡⅔╡⁸ ⌐ ∆╢↓

≤│ ≢№╢≤™℮ ⅜ ⅛∫√⁹↓╣⌐ ⅎ≡⁸

─ ─ ⁸↓╣╠─ ⅜ ⇔≡™╢↓≤

⅜ ↕╣≡™╢⁹ 

  │⁸∕─ ≢─ ⌐≈™≡⁸ᵑ

─₈ ₉⌐⅛⅛╦╢ ה ≢│⁸ ⁸

─ ⁸ ⌐ ∆╢ ╩ ⌐ ↑ ↑⁸Ɫה♪כ♁ⱨ♩

⅛╠ ⌐ ╩ ∆╢↓≤≤⇔≡™╢↓≤⁸ᵒ ╩ ≤

∆╢ ─ ≤ ╩ ≤∆╢ ─

⅜ ⇔⁸№╢™│ ↄ ─ ╙№╢↓≤⁸ɔ ●▬♪ ⌐⅔™≡⁸

≤ ─™∏╣⌐≈™≡╙ ⇔≡™╢╙─⅜№╢↓≤⁸ᵔ

⌐⁸ │ ─╟℮⌂ ≢│⌂ↄ⁸ ↕╣√↓≤

⌂≥╩ →≡™╢⁹ 

  ∕─℮ⅎ≢⁸₈™╦╝╢ ≤ ≤╩ ⌐ √∫≡

∆╢ ╩™╕∞⌐ ↕∑╢─⅛╙ ─ ₉≤╕≢ ∫≡™╢

⁸ ה ⁹ 

 



- 48 - 

ᵦ ₈ ⌐ ∟ ╢₉  

  ⁸ ⁸ ⌐ ∆╢ ⅜⌂↕╣√

─ ⌐⅔™≡│⁸ ⌂™⇔

⌐ ≠™≡⁸ ─ ╩ ∆╢ ≤∆╢↓≤

⅜≢⅝╢≤ ╕╣╢↓≤ ⅜№╢↓≤ ⅜ ↕╣√╙

──⁸ ⌐⅔™≡⁸ ⅜⁸₈ ─ ≢

⇔≡™∫√≤⅝⌐⁸↓╣│≤≡╙ ⇔⌂™⌡≤⌂∫√╠⁸≥℮™℮↓≤

⌐⌂╢─≢∆⅛₉≤ ⇔√─⌐ ⇔⁸ ─ │⁸₈ ≤™

℮─│⁸№ↄ╕≢╙№╢ ─ │№╢≤™℮↓≤╩ ╘≡

⇔≡⅔╡╕∆─≢⁸Ν Ν╙⇔ ─ ≢╛│╡ ⅜

⌂⅛∫√≤™℮↓≤⅜ ╠⅛⌐⌂╣┌⁸∕╣│ ⁸ ⌐ ∟ ╢↓≤⌐

⌂╡╕∆⁹₉≤ ⇔≡™╢ ה ⁹ 

  ─ ⌐⅔™≡⁸™∫√╪ ⌐≈™≡ ⅜⌂↕╣√⌐

╙⅛⅛╦╠∏⁸ ⌐⅔™≡ ⅜⌂⅛∫√↓≤≤↕╣⁸ ─

⌐ ∟ ╢⌂≥≤™℮ │⅔╟∕ ↕╣≡™⌂⅛∫√╙─≢№╢ ∕

℮≢⌂↑╣┌⁸₈ ₉ ─ ⅜⌂™ ⁹ 

  ↓─╟℮⌂ │⁸ ≢™ⅎ┌ ≢ ℮

═⅝ ╩ ╦∏⁸∆═≡ ─ ≤⇔≡ ╡ ⅔℮≤⇔√√╘⌐

∂≡™╢⁹ ⁸ ≤™∫≡╙⁸ ≤ ⁸ │

⌐ ⌐ ⇔≡™≡⁸∕╣∙╣ ─╙─≤⇔≡ ╡ ╢↓≤│

≢⅝⌂™≤™℮↓≤≢№╡⁸ ⌂ↄ≤╙

─ ⁸ │ ⇔⌂ↄ⌂∫≡™╢≤™℮═⅝≢№╢⁹ 

 

 ⌐⅔↑╢  

ᵥ ─  

  ↓─ ⌐ ⇔≡⁸ ╠│⁸ ⁸ ⌐ ∆╢
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⌐⅔™≡ ↕╣√ ╩ ∆╢⁹ 

  │⁸ ⌐ ╦∫√ ─ ה ≢№╢

⅜ ⇔√╙─≢№╢ ₈ ₉≤™℮⁹ ⁹ ─

⌐ ⇔≡ ↕╣√╙─≢№╢⅜⁸ √╢ ─ ⌐╙

⌐ ∆╢⁹ 

 

ᵦ ─◓꜠כ♪ 

▪ │⁸ ⅜ ⁸ ⌐≈™≡⁸ ⅜ ─ ⌐

∆╢ ⌂ ⅎ ⌐≈™≡⁸ ⅜ ─ ─ ╘⌐≈™

≡⁸ ⅜ ⌐≈™≡ ↕╣√╙─≢№╡⁸ ┘ ⌐≈

™≡│⁸ ⌐⁸ ┘ ≤™℮ ≢ ⌂ ⅜ ↕╣≡™╢⁹ 

▬ ⌐╟╣┌⁸ ⌐⅔↑╢ ─ ≤ ⌐│⁸ᵑ

╛ ⅛╠─ ⁸ᵒ ╛ ─ ⁸ᵓ ╛ Ⱶ☻ה Ⱶ☻

⌂≥⅜ ⇔≡⅔╡⁸↓╣╠⅜ ⌂™⇔ ⌐ ∆╢↓≤≢ ⅜

⁸ ∆╢≤™℮ ה ⁸ ה ⁹ 

  ∕⇔≡⁸ ⌐│⁸ ╩ ≤∆╢⅛ ⅛⌐ ♪כ꜠◓⁸≡∂

⌂™⇔ ╩ ∆╢ ╙№╢ ─ ⁸╡№⅜♪כ꜠◓─

≢⁸ ╩ ≢⅝╢ ⁸№╢™│ ↓⇔⌐ↄ™ ≤∆╢↓≤ ≢

♪כ꜠◓↑∞╢⅝ ╩ ∆↓≤ ⅜ ≢№╢≤ ∆╢ ה

⁸ ה ⁹ 

 

ᵧ ⅜ ⌐╟∫≡ ↕╣≡™⌂™↓≤─  

▪ ⌐⁸ ─♪כ꜠◓⌂℮╟─≤⁸│≡™⅔⌐ ╩ ∆╢⅛⌐⅛

⅛╦╠∏⁸ ╩ ∆╢ ⅜№╢⁹↓╣│⁸ ⅜ ⌐ ∆

╢─│≥─╟℮⌂ ≢№╢─⅛≤™℮ ≢№╡⁸ ⅎ┌⁸◖fiⱧꜙ

│♃כ ⌐ ™─≢⁸ ─ ≢│ ⌐ ⇔⌂™ ⅜№
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╢√╘⁸ ─ ≢ ∆╢⁸≤™∫√╙─≢№╢⁹ 

▬ ─ ⌐ ⇔≡│⁸ ™ ─ ≤⇔≡⁸ ⅜

≢™ⅎ┌ ─ ┘ ⌐ ╡ ™∞ ⌐⁸ ⁸

┘ ⌐≥─╟℮⌂ ╩ ⅎ⁸ ─ ≤⌂╢⅛≥℮⅛⅜

╙ ⁸ ↕╣≡™⌂™⌐ ⇔ↄ⁸ ⌐⁸∑™−™⁸ ⁸

┘ ⌐≈™≡⁸ ⌐⁸ ⅜⌂™↓≤╩ ⇔

≡™╢⌐ ⅞⌂™ ↓╣╙╒≤╪≥ │↕╣≡™⌂™ ⁹ 

  ─ ⱨ▫ꜟ♃⌐≈™≡│⁸ⱨ▫ꜟ♃ ≢ ∆╢≤⇔

≡™╢⅜⁸ ⌂ ≢∕─╟℮⌂ⱨ▫ꜟ♃ ⅜ ⅛≥

℮⅛≤™℮ ⁸ ╙↕╣≡™⌂™⁹ ─ │ ⌂ ⅜

≢№╢⅜⁸ ─ ⁸ ─ ≢│⁸ ∞↑≢⌂ↄ ╛

⅜ ≤⌂╢⁹ ↕╣⌂™ │ ≤⇔≡─ ⌐ ↑╢─≢

№╢ ה ⁹ ≢ ⅎ╢⌂╠┌⁸₈ ╙⌂™

─⌐ ∞↑╩⇔≡™╢₉≤™℮─⅜ ─ ≢№╢⁹

↓╣╠─ │⁸ ∆╢≤ ╩ ╕ⅎ√╙──╟℮⌐╙╖ⅎ╢⅜⁸

∕─ ╙⁸№ↄ╕≢╙ ─╙─≢№╡⁸ ⌂ ≢⁸

≤ ∂ ⅜ ↕╣╢⅛≥℮⅛╙⁸ ↕╣≡™⌂™─≢№╢⁹ 

► ↓╣≢│⁸ ⌂ ⅜ ⅜ ⌐╙ ↓╠⌂™╟℮⌐∆╢≤™℮

─ ≤⇔≡⁸№╕╡⌐╙ ≢⁸ ⅜ ↕╣√↓≤⌐⌂╠⌂

™⁸≤™℮─⅜⁸ ≢ ↕╣≡™╢↓≤≢№╡⁸ ╩

⌐ ∆╢ ⌐ ⌂↕╣╢═⅝↓≤⅜⁸ ⌐⅔™≡│⌂

↕╣≡™⌂™─≢№╢ ה ⁸ ה ⁹ 

 

ᵨ ⌂ ─ ╩ ⇔√↓≤─  

▪ ╕√⁸ │⁸ ─ ⌐ ∆╢ ⌐⅔™≡⁸

⅜ ↕╣≡™╢╟℮⌐ ⅎ⌂⅜╠⁸↓╣⅜₈ ≤⇔≡
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∆╢₉╙─≤↕╣ ⁸ ⌐│ ≤│ ⌐

╩ ∆╢↓≤≤↕╣≡™╢ ⌐≈™≡⁸₈♄Ⱪꜟ☻♃fi♄כ♪╩ ∟

╗↓≤ ⅜⁸ ⅜ ≢№╢↓≤╩ ⇔≡™╢₉≤ ⇔≡™╢

ה ⁹ 

 

ה   

 

  ●▬♪ │⁸ ─ ─ ⌐ ⌂ ╛

⸗♦ꜟ⌐ ⅝⌂ ↕⅜ ╕╣≡™╢↓≤╩ ≤⇔≡⁸Ɫ◙כ

ꜟⱬ꜠ה♪ ╩ ∆╢↓≤│ ≤↕╣≡™╢⅜

ה ⁸ │⁸ ─ ─ ≢№╡⁸ ↕

⅜ ⅝™≤™℮ ∞↑≢↓╣╩ ⇔⌂™≤™℮↓≤│№╡ ∏⁸ ⌐

⌐ ∆╢ ╩ ≤™╦↨╢╩ ⌂™ ה ⁹ 

▬ ∕╙∕╙⁸ ╩ ∆╢√╘⌐│⁸ч ─ ⸗♦ꜟ ≤⁸

ш ─ ⌂ ─ ╩ ═≡ ∆╢≤™℮⁸ ─

╩ ∆╢⁹⇔⅛⇔⁸™∏╣─ ╙ ⅝⌂ ⅜≈⅝╕≤™⁸∕╣

│ ╛ ⁸ ≢╙ ⅝ↄ ⌂╠⌂™ ∕╣≢╙⁸ ╙
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╙ ╩ ⇔≡™╢ ⁹ 

  ∕⇔≡⁸ ─ ⌐ ⇔≡ ⌐ ∂≡⅔⅛⌂↑╣┌⌂╠⌂™─

│⁸ │⁸ ⅜ ╩ ⅎ⁸ ─ ╩ ⅎ╢≤⁸

╩◖fi♩꜡כꜟ≢⅝⌂ↄ⌂╡⁸╒╓ ─ ╖⅜⌂ↄ⌂∫≡⇔╕℮

≤™℮ ≢№╢⁹ ↄ─ │⁸ ⅝⌂ ⅜ ↓∫≡╙⁸ ⌐

│ ⌐ ⅛℮⅜⁸ ⌐ ∫≡│⁸ ⌐╟∫≡ ⅜

∑∏⁸╗⇔╤ ⇔≡⇔╕℮⁹ 

  ∞⅛╠↓∕⁸ ─ ⌐≈™≡│⁸ ╩ ⌐ ⌐

∆╢ ⅜№╢─≢№╡⁸ ⌐₈↓╣ ─ │ ⇔⌂™₉

⌂≥≤ ∆╢─│⁸∕╣ ⁸ ─ ≢№╢⁹ ⌐ ⇔≡

⅛↕⅜ ⅝™─≢№╣┌⁸ ⌐ ⌂ ╩ ≤⇔≡ ∆╣

┌╟™─≢№╡⁸ ⅛↕─ ⅝↕│⁸ ╩ ⇔⌂™ ⌐│⌂

╠⌂™ ה ⁸ ⁹ 

► ⌂⅔⁸ ⌐│⁸ ─≤⅔╡⁸ │₈ ₉≤⇔≡ ↕╣

≡™╢╟℮≢№╢⁹ ⅎ┌⁸ ⁸ ─ ⌐⅔™≡│⁸

─ꜘ◐ⱴ ₡ ₢ ⅜ ≤

↕╣√8⁹ 

  ⇔⅛⇔⁸ ≤│⁸ ⁸↓╣╩ ╢ ⅜ ⌐ ∆

╢↓≤│⌂™ ≢⅝╢╒≥⌐ ≤ ⅎ╠╣╢ ⁸ ≢№╡⁸

ꜘ◐ⱴ │№╕╡⌐╙ ≢⁸ ⌐│ ≤⌂∫≡™⌂™⁹

⅜⌂™≤™℮ ⌂ ╩◌ⱶⱨꜝכ☺ꜙ∆╢√╘─ ≤™℮

═⅝≢№╢ ה ⁹ 

◄ ≤╙⅛ↄ⁸ ⌂ ╩ ⇔≡™⌂™≤™℮↓≤ ⁸

─ ≤⇔≡ ⌂ ⅜ ≢№╢⁹ ⅜

 
8 √∞⇔⁸ ≢│ ⅜ ≤↕╣≡™╢─⅛ ∏⇔╙ ╠⅛≢│⌂™⁹ 
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≢№╢↓≤│ ╠⅛≢№╢⁹ 

 

ᵩ ⱨ▫ꜟ♃╩≥─ ─ ⅜ ∆╢⅛─ ⁸ ╙⌂™↓≤ 

  │⁸ ─ꜞ☻◒⌐≈™≡⁸ ⌐ ⌂≥─ⱨ▫ꜟ♃

⅜≥─ↄ╠™─ ≢ ╕╡∆╢⅛≤™℮ ∞↑≢│⌂™≤™℮⁹ⱨ▫

ꜟ♃─ⱷ♇◦ꜙ╟╡╙ ⅛™ │⁸ⱨ▫ꜟ♃⌐╟∫≡ ↕╣∏⌐

╛ ⌐ ∆╢⁹∕─╟℮⌂ ⌐⁸≥─╟℮⌂ ⅜⁸≥─╟

℮⌂ ≢⁸≥─╟℮⌐ ∆╢─⅛⁸ ╠ ⁸ ↕╣≡™⌂™

ה ⁹ 

 

ᵪ ─ ╖⌐ ∆╢↓≤ 

▪ ─≤⅔╡⁸ ⌐ ∆╢ │⁸™╦╝╢₈ ₉

≤ ┌╣⁸ ≢ ⇔√╟℮⌂ ⌐⇔√⅜∫≡⁸ ⁸

⁸ ⌂≥─ ≢ ⌐≈™≡─

⅜⌂↕╣╢⁹ 

  ↓─℮∟⁸ ─ │⁸™╦╝╢₈ ₉⁸∆⌂╦∟⁸

⌐≥─╟℮⌂ ─ ⅜ ⇔⁸∕╣⌐ ⇔≡≥─╟℮⌂

⌐╟∫≡ ∆╢⅛⅜ ה ↕╣╢⁹ 

  ∕⇔≡⁸ ⌐≥─ ─ ─ ⅜ ∆╢⅛≤™℮ ⁸

∕─ ⌐ ⇔≡⁸≥─╟℮⌂ ≢ ∆╢⅛≤™℮ │⁸ ⌐

─ ≢№╡⁸ ─ ≢ ↕╣⌂↑╣┌⌂╠⌂™

ה ⁹ 

▬ ↓╣⌐ ⇔≡⁸ │⁸ ─ ≢│₈ ⌂™⇔

⌐ ∆╢ ₉╩ ∆╢≤⇔≡™╢⁹ ⁸ ⌐

∆╢ ≢╙⁸₈ ⌂™⇔ ─ ₉⅜

↕╣≡™╢⁹⇔⅛⇔⁸↓╣│₈ ─ ╩ ∆╢ ≤∆╢↓≤⅜
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≢⅝╢≤ ╕╣╢
⁸⁸⁸⁸⁸

↓≤₉⌐∆⅞∏ ⌐⅔™≡ ⅜∕─╟℮

⌐ ⇔≡™√ ⁸↓╣≢│⁸ ⌐™℮₈ ╩

⌂╦⌂™₉↓≤⅜ ↕╣√≤│ ™ⅎ⌂™ ה

⁹ 

  ─ ≢⁸₈ ⌂™⇔ ─

₉─╖╩ ∆╢≤™℮─│⁸ ⌐ ⇔≡⅔╡⁸└™≡│

─ ⌐ ∆╢ ≤™℮╒⅛⌂™⁹ 

 

ᵫ ╩ ≤⇔≡⁸ ╩⅔↨⌂╡⌐∆╢↓≤│ ↕╣⌂™↓≤ 

▪ ●▬♪ ─ ≤⌂∫√

⌐│⁸ ⌐ ∆╢ ─ ⅎ ⅜ ↕╣

≡™╢ ה ⁸ ⁹ 

  ↓╣⌐╟╣┌⁸꜡ ≤⇔≡⁸ ⌐≈™≡⁸ ─ ⌐₈Ᵽ♇◒▪

♇ⱪ₉≤ ↕╣≡™╢⁹ ≤│⁸◦ⱦ▪▪◒◦♦fi♩ ⁸∆⌂

╦∟ ≢™℮ ─ ꜠ⱬꜟ⌐⅛⅛╢ ≢№╢≤↓╤⁸↓─╟

℮⌂ ⌐╟╢Ᵽ♇◒▪♇ⱪ⌐ ⇔≡ ⌐⅔↑╢ ╩⅔↨

⌂╡⌂╙─≢╙ ╦⌂™ ╩ ⅎ╢ ─ ╩ ⌐ ∆╢

≤ ⅎ≡™╢≤∆╣┌⁸∕╣│ ─ ⅎ ⌐ ∆╢⁹ 

▬ ≤│⁸ ⌐⁸ ⌐ ∆╢ ⅛╠ ╩ ╢↓≤╩ ≤⇔

≡⁸№╢ ╩ ∫√ ≈⅛─ ꜠ⱬꜟ ╩ ⇔⁸ ₁─

⅜ ⇔≡ ⌐ ∆╢↓≤╩ ╘╢╙─≤↕╣╢⁹ 

  ─╟℮⌐ ⌐ ⌂ ⌐ ∆╢√╘⌐│⁸ ≈─

⌂ ™╦╝╢₈ ─ ₉ │№╡ ⌂™↓≤⅛╠⁸ ⁸

⌐ ∆╢√╘─ ⌂ ╖≤⇔≡ ╘╠╣╢⁹ 

  ─ │⁸ ꜠ⱬꜟ ─ ה ≢№╡⁸ ─ ╩

⌐⁸ ─ ╩⅔↨⌂╡⌐⇔≡│⌂╠∏ ─ ⅎ ⁸
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─ ╩ ⌐⁸ ─ ─ ╩ ╘≡│⌂╠⌂™ ─ ⅎ

⁹ 

  ─ ꜠ⱬꜟ≢№╢ ⌐╟╢Ᵽ♇◒▪♇ⱪ⌐ ⇔≡⁸

─ ꜠ⱬꜟ╕≢─ ⌐⅔↑╢ ╩⅔↨⌂╡⌐∆╢↓≤

│⁸ ─ ⅎ ⌐ ─ ⅎ ⌐ ⌐ ∆╢

ה ⁹ 

► ╕√⁸ ⌐⁸ ╩Ᵽ♇◒▪♇ⱪ≤⇔≡ ∆╢↓≤ │⁸

⅜ ⌐ ⅎ√╙─≤⇔≡ ∆╢≤⇔≡╙⁸↓─╟℮⌂ │

↕╣√╙─≢│⌂™√╘⁸∕─ ╛ ⌐≈™≡╒≤╪≥

↕╣≡™⌂™⁹ 

  ⌐⅔™≡ ⌂─│⁸ ⌂ ⅜ ⅜ ⌐╙ ↓╠⌂™╟

℮⌐∆╢≤™℮ ⌐ ╠⇔≡⁸ ⌂ ⅜ ↕╣≡™╢⅛≥℮⅛⌂

─≢№∫≡⁸ ה ⌐≈™≡ ╩∑∏⁸₈ ╙№╢⅛╠⁸

⅝∫≤ ⅛─ ⌐│ ≈₉≤™℮╟℮⌂꜠ⱬꜟ≢│⁸ ≤│ ⇔

⌂™ ה ⁹ 

 

 ╕≤╘ 

  ─≤⅔╡⁸ │⁸ ─ ⌐╙ ╦∫√ ─№╢ ⁸

─ ⌐ ∆╢ ≤⇔≡⁸ ─ ⌐≈™≡ ∆╢≤≤╙⌐⁸

─ ⌐ ∆╢ ⌂ ╡⁸∆⌂╦∟⁸ ⅜ ↕╣∏⁸

╙ ╙↕╣∏⌐⁸ ─ ╩Ⱡ◓꜠◒♩⇔⁸ ⌐ ∫√

╩ ≤∆╢↓≤─ ⌐≈™≡ ⇔≡™╢⁹ 

  ≢╙ ╣╠╣≡™╢≤⅔╡⁸↓╣│ ╩ ∆╢╟℮⌂꜠ⱬ

ꜟ─ ≢│ ↄ⌂ↄ⁸№╠╝╢ │⁸ ₁⌂ ╩ ╙ ⌡≡╟℮

╛ↄ ↕╣╢─≢№∫≡⁸ ⇔⁸ ⇔≡ ⅜ ⅛╘╠╣╢╙─╩ ∆

╢⁸≤™℮ ≤⇔≡ ─↓≤⅜⌂↕╣≡™⌂™≤™℮ ⌂ ╡╩
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⇔≡™╢╙─≢№╢ ה ⁹ 

  ↓╣⌐ ⇔≡⁸ │⁸ ⌐ ∆╢ ה ⌐ ⇔≡⁸ ≡

⌐ ╢ ─ ≢ ℮≤™℮ ─ ╩ ═≡™╢─≢№╡⁸

≤™℮╒⅛⌂™⁹ 

  ∕℮≢№╢ ⁸ │ ≤™℮╒⅛⌂ↄ⁸ │

╡ ↕╣⌂↑╣┌⌂╠⌂™⁹ 

 

 йᵑ ⌐ ╠⌂™ ─ ⌐ ∆╢ ─  

 ●▬♪─ ╘⌐ ∫√ ─ ╣ 

  йᵑ⌐ ⇔≡│⁸ зᵓ≤ ⌐ ─ ≢№╡⁸↓╣╕≢⁸

⁸ ─╒⅛⁸ ⁸ ⌂≥⌐⅔™≡

⇔≡™╢⁹ 

  ╙∫≤╙⁸ ╘≡⁸ ●▬♪⌐⅔↑╢ ⌐ ∆╢ ╩

╕ⅎ⁸ ╘≡ ╩ ℮⁹ 

  ●▬♪⌐⅔™≡⁸ ─ ⌐≈™≡│

⌐ ↕╣≡™╢ ⁹ ⁸ ●▬♪─ ╘⌐ ∫√

─ ╣╩ ═╢⁹ 

 

ᵥ ≤⇔≡⁸ ┘∕─ ⌐⅔↑╢ ⅜ ⇔ ╢╙─≤ ∆═⅝

↓≤ 

  ╕∏⁸ ●▬♪≢│⁸ ⌐ ⇔≡⁸₈ ─

┘∕─ ⅛╠ ╘╠╣╢ √╡─ ≤ ─

⅜ ∆╢╙─≤∆╢₉≤⇔≡™╢ ⁹ 

  ≈╕╡⁸ ─ ┘∕─ ≢ ⅜ ↕╣╣

┌⁸ ≤⇔≡⁸∕╣≤ ─ ⅜ ↓╡ ╢╙─≤⇔≡ ⅎ╢≤™℮↓

≤≢№╢⁹ 
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 ●▬♪ ה  

 

  ⌐ ⇔≡™ⅎ┌⁸ ⌐⅔™≡ To-H ≤ ∂

⌐ ≠ↄ ♥ⱨꜝ To-HP ⅜ ⅛∫≡™╢⅛╠⁸

⌐│⁸ ⌐ ⌂ ⅜ ⇔⌂™≤⇔≡╙⁸↓╣≤

─ ─ ⅜ ∆╢↓≤╩ ≤⇔√ ⅜

∆╢≤ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

 

ᵦ ─ ⅜ ↕™  

  √∞⇔⁸ ●▬♪│⁸ ─ ≢№╢ ⅜

≢⅝⁸↓╣≤ ─ ⅜ ─ ⌐ ∆╢

⅜ ⌐ ↕™ ⌐│⁸ ⅛╠ ∆╢↓≤╩ ╘≡™╢

⁹ ⁸₈ ₉≤™℮⁹ ⁹ 

  ∕─√╘⁸ ≢│⁸To-HP ─ ⅜ ∆╢ ⅜ ⌐ ↕™

≤ ╘╠╣⌂™ ╡⁸↓╣╠╩ ⅛╠ ∆╢↓≤│ ↕╣⌂™≤™

℮↓≤⌐⌂╢⁹ 

 

 ●▬♪─ ⌐╟╡⁸ ⅛╠⁸ ─ ─

┼≤ ⇔√↓≤ 

  ●▬♪─ │⁸↓─ ─ ⅜ ↕╣⁸
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⅜ ↕╣╛∆ↄ⌂∫√≤™℮ ⅝⌂ ╩ ╪≢™╢⁹∕╙∕╙⁸↓─

√╢₈ ─ ₉≤™℮ ⅜⁸

⌐ ↕╣√ ●▬♪ ₈ ●▬♪₉≤™℮⁹

⅛╠ ⅝⌂ ╩ ╗ ⌂╙─≢№∫√─⌐⁸ ●▬♪ ─ ⁸

∕─ ╩ ⌐ ℮ ≢ ∆╢─≢│⌂ↄ⁸ ≢╟™≤ ⅝

╢ ≢ ⅜↕╣√√╘⁸ ╘╠╣≡™√ ─ ╟╡╙↕╠⌐

─ ⅜ ╡ →╠╣√ ≢ ╖ ⁹ 

  йᵑ╩ ∆╢ ≤⇔≡⁸↓─ ─ ⅜≥─╟℮⌂ ╩ ≈─

⅛⌐≈™≡ ∆╢⁹ 

 

ᵥ ●▬♪≤ ●▬♪≤─  

  ╕∏⁸ ●▬♪│⁸ ⌐ ⇔√ ⌐≈™≡│ ∆╢

↓≤╩ ≤⇔≡™╢↓≤╩ ╠⅛⌐∆╢√╘⌐⁸₈ ─ ⌐⅛⅛

╦╠∏₉≤™℮ ⅜ ∫≡™√╒⅛⁸₈ ⅜ ∆╢ ⅜

≢⅝╢ ₉⌐ ∫≡ ⅛╠ ∆↓≤≤⇔≡™√ ⁹ 

 

 ●▬♪ ה  

 

  ∆╢≤ ⌂ ™⌂─≢⁸ ╩ ⌐⇔≡ ⇔≡╖╢≤⁸ ─

╟℮⌐⌂╢⁹ 
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●▬♪ ●▬♪ 

─ ⌐⅛⅛╦╠∏  

┘ ≢ ↕╣√

≢⁸ 

┘ ≢ ↕╣√

─ ≢№╢
⁸⁸⁸⁸⁸⁸⁸

⅜⁸ 

⅜ ≢⅝⁸ ≢№╢
⁸⁸⁸⁸⁸⁸⁸

⅜ ≢⅝⁸ 

∕─ ⅜ ↓╣≤ ─
⁸⁸⁸⁸⁸⁸⁸

⅜ 

∆╢ ⅜ ─
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

⌐ ∆╢

⅜ 

≢⅝╢  ⌐ ↕™
⁸⁸⁸⁸⁸⁸

 

 ●▬♪⌐⅔↑╢ ─  

 

ᵦ ≤│⁸ ⌂™⇔ ╩ ∆ ≢№╢↓≤ 

▪ ↓↓≢⁸₈ ₉≤│⁸ ⌐ ⅜ ⇔√ ≢№╢ ⌂

™⇔ ╩ ∆ ≢№╡⁸ ─ ╩ ∆ ≢│⌂™⁹ 

  ⌐ ⇔≡™℮≤⁸ ♥ⱨꜝ To-HP ─ │ ◌

ꜟ♦ꜝ≤™℮ ≢№╡⁸ ●▬♪─ │⁸ ◌

ꜟ♦ꜝ⅜ ∆╢ ⅜ ≢⅝╢ ⌐ ∫≡ ⅛╠─

╩ ╘╢≤™℮↓≤≢№╢⁹ ─ ↔≤⌐⁸№╢ ─ │

∆╢⅜⁸ ─ ─ │ ⇔⌂™⁸≤™℮╙─≢│⌂™⁹ ─

─ ⌐╟∫≡╙⁸ ─ ⅜ ≢№╢↓≤│⁸ ⌐

─ ⱶכ♅ ⌐⅔↑╢ ⅛╠ ╠⅛≢

№╢ ה ⁸ ה ⁹ 

▬ ↓─ ⌐≈⅝⁸ ⌐ ↕╣√

─ⱶכ♅ ≢│⁸ⱤⱩꜞ♇◒ה◖ⱷfi♩╩ ╕ⅎ√

●▬♪─ ⌐≈™≡⁸ ⌂ ⅜⌂↕╣√≤↓╤⁸∕─

≢⁸ ₈ ₉≤™℮⁹ ─ │⁸₈
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─ ⌐≈™≡─ ⅜↔↨™╕∆↑╣≥╙⁸↓↓≢⁸ ─ ─

⌐ ╦╠∏⁸ ┘∕─ ⅛╠─ ⅛╠ ╘╢═⅝ ↕≤

─ ⅜ ∆╢╙─≤∆╢≤™℮↓≤≢⁸ ⇔√ ⌐ ╦╠

∏⁸ ≡™╣┌⁸ ≢ ↕╣╣┌⁸∕╣─ ↕│ ╢≤™℮↓≤
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

≢ ╩⇔╤
⁸⁸⁸⁸⁸⁸

≤™℮ ╩⇔≡↔↨™╕∆↑╣≥╙⁸∕─ ─

⅜ ⌐⌂∫≡™╢ ≢⁸∕─ ⌐≈™≡─ ─ ─
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

⅜

≢⅝╢ ⌐≈™≡│⁸ ⅛╠ ≢⅝╢ ⌐≈™≡ ⇔√

™≤ ∫≡⅔╡╕∆⁹₉≤ ═≡™╢ ה ⁹ 

  ↓↓≢│⁸ ⌐₈ ⌐≈™≡─ ─ ₉≤↕╣≡⅔╡⁸

┘ ╙⁸₈ ₉╩₈ ₉≤ ⅎ≡™√↓≤│ ╠⅛≢

№╢⁹ 

► ↓╣⌐ ⇔⁸ ●▬♪│⁸₈ ≢№╢ ₉≤™℮

─ ╩ ™╢⁹ ─≤⅔╡⁸₈ ₉≤│ ⌂™⇔

╩ ∆⅛╠⁸ ●▬♪│⁸₈ ≢№╢ ₉≤™℮

≤⇔≡ ⌂ ≤™℮╒⅛⌂™⁹ ●▬♪│⁸ ⅜⁸

⌐⅔™≡ ●▬♪⅜ ≢№╢≤™℮ ⅜ ╡ ↕╣√↓≤⅛

╠⁸∕─╟℮⌂ ╩ ⇔≈≈⁸ ⅛╠ ⌂ ≢№∫√↓≤╩

∆√╘⌐⁸ ⌐ ⌐ ⅜ ↕╣√⌐╙⅛⅛╦╠∏⁸ ⌐

⅜⌂™╙─≤ ⇔≡™╢╙─≢№╢⁹∕─√╘⁸ ╩ ⌐⇔

╟℮≤ ⅎ≡⁸↓─╟℮⌂ ⌂ ⌐⌂∫√╙─≤ ⅎ╠╣╢⁹ 

 

ᵧ ⌂ │ ⇔⌂™≤™℮ ╩ ⅝╛∆ↄ⌂∫√↓≤ 

  ∆╢⌐⁸ ●▬♪│⁸ √╢ ─ ∆╢ ╩

⌐∆╢─≢│⌂ↄ⁸ ─ ⅜ ─ ⌐ ∆╢

╩ ≤∆╢↓≤┼≤ ↕╣√⁹ 

  ⌐ ⇔≡™ⅎ┌⁸ ◌ꜟ♦ꜝ ─ ≢│⌂ↄ⁸ ─
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≢№╢ ♥ⱨꜝ To-HP ≤ ─ ⅜ ∆╢

╩ ∆╢≤™℮ ≢№╢⁹ 

  │ ≢№╢⅛╠⁸∕─ │ ↄ ≢⅝⌂™⁹⇔⅛⇔⁸

♥ⱨꜝ To-HP ─╟℮⌂ ⌂ │ ⇔⌂™⁸≤

╩ ╢↓≤≢⁸ ─ ╩ ↕ↄ ≢⅝╢╟℮⌐⌂╢≤™℮─⅜⁸

●▬♪─ ⌂ ≢№╡⁸ ≢№╢⁹ 

 

 ⌐ ╠⌂™ ─ ╩ ⇔⌂™↓≤ 

ᵥ ─ ╘ 

▪ ─≤⅔╡⁸ ─ ⌐≈™≡│⁸ ה♪▬●

┘ ⌐ ╘╠╣≡™╢≤↓╤⁸ -19.≢│⁸ ┘∕

─ ⌐⅔™≡ ⅜ ↕╣⌂™ ⌐≈™≡⁸ ∆╢ ─

─ ╩ ⌐ ╘╢↓≤⁸ ≤⌂╢ ─ ⁸ ⁸

┘∕─ ⌐⅔↑╢ ─ ╩ ┘ Ɽꜝⱷכ♃

─ ≤⇔≡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮↓≤⌐╟∫≡ ╘╢↓≤⅜

╘╠╣≡™╢ ה ⁹ 

▬ ↓─╟℮⌐⁸ ⌐ ∆╢ ●▬♪─ ╘⌐│⁸ ≢ ╠

╣√╟℮⌂ ≤∕╣ ─ ≤╩ ⇔⁸ ⌐≈™≡│∕

─ ⅜ ⌐ ↕╣⌂™ ╡∕─ꜞ☻◒│ ⇔⁸

⅜ ↕™╙─≤⇔≡ ℮≤™℮ │ ↕╣≡™⌂™⁹ 

  ⇔√⅜∫≡⁸ ≢№╣┌⁸ ⌐ ⇔≡⁸ ≤ ⁸

≤∕╣ ≤╩ ∆╢╟℮⌂ ⅎ ⅜ ↕╣≡™╢≤│ ∟⌐│

™ⅎ⌂™⁹ 

► ╙∫≤╙⁸ ─ ╛⁸ ─⅝∫⅛↑≤⌂∫√≤ ⅎ╠╣

╢₈ ⌂ ⅎ ₉│⁸ ≤ ≤╩ ∆╢ ≢│

⌂™≤ ⅎ╠╣╢⅛╠⁸ ≤⇔≡│⁸ ⌐⅔™≡╙⁸ ≤
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⁸ ⌐≈™≡│⁸∕─ ⅜ ⌐ ↕╣⌂™ ╡⁸

↕™╙─≤⇔≡ ™⁸∕─ ⁸ ∆═⅝ ≤⇔≡│⁸₈

─ ─ ─ ─ ₉≤↕╣╢≤™ⅎ╢

ה ⁹ ╙ ─ ≤ ⅎ╠╣╢ ⁹ 

 

ᵦ ─ ≤ ─ ─  

▪ ─ ⌐ ╢ ⌐╟╣┌⁸ │⁸ ⅜

≢⅝╢ ≤⇔≡⁸ ⌐⅔↑╢ ─ ─ ─

╩ WP⁹ ≤⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi ╙

╕ⅎ⁸ ⌐⅔↑╢ ─ ╩ ≤ ⇔√

ה ⁹ 

▬ ⁸ ⌐≈™≡│⁸ ♥ⱨꜝ To-HP │ ⌐ ∆╢

≤™℮ ≢ ⅛╠ ⇔⁸ ─ ─ ─ ╩

♥ⱨꜝ To-Cu ≤⇔≡ ╩ ∫≡™╢ ⁹ 

 

 ⅜ ⇔√ ⁹ ה  

 

► │⁸↓─╟℮⌂ ─ ⌐≈™≡⁸ ●▬♪╩ ╕ⅎ≡⅔
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╡⁸ ─ ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ⅛╠

⌐ ⇔⁸ ⅛↕╩ ⇔≡ ⌐ ↕╣≡™╢↓≤⅛╠⁸ ≢№

╢≤ ⇔√≤⇔≡™╢ ה ⁹ 

◄ ⌂⅔⁸ │⁸ ⅜№√⅛╙ ⅛╠ ⌐≈™≡ ╩

⇔≡™√⅛─╟℮⌐ ⇔≡™╢⅜ ᵬה ⁸ ⌐

│⁸ │ ⁸ ─ ─ ─ ≢

№╢ WP ∆╠ ∑∏⁸ ∞↑╩ ∆╢↓≤

≤⇔≡™√⁹∕╣⅜⁸ ⌐ ↕╣√

≢ ↕╣⁸╛╗╩ ∏ WP ╩ ∆╢↓≤≤⇔√─≢

№╢ ה ⁹ ⅜™⅛⌐ ⌂ ╩⇔╟

℮≤⇔≡⅝√⅛⅜╟ↄ╦⅛╢⁹ 

 

ᵧ ⌐ ╠⌂™ ─ ╩ ⇔⌂™ ≤⌂∫≡™╢↓≤ 

  ↓─╟℮⌐⁸ │⁸ ●▬♪─ ⌐ ≠⅝⁸ ⌂ↄ

≤╙ ⌐≈™≡⁸ ≢№╢ ♥ⱨꜝ To-HP

╩ ≤⇔⁸ ─ ─ ─ ≢

№╢ ♥ⱨꜝ To-Cu ╩ ⇔≡™

╢⁹ ∆╢⌐⁸ ⌐ ♥ⱨꜝ⅜ ⌐ ∆╢≤⇔≡╙⁸∕↓

╕≢⌐│ ╠⌂™⅜⁸ ♥ⱨꜝ To-Cu ╟╡│ ⅝™ ─ ╩

⇔⌂™↓≤≤⇔≡™╢─≢№╢⁹ 

  ↓─╟℮⌂ ⅜⁸ ●▬♪─ ⌐ ≠ↄ╙─∞≤™℮─≢№╣┌⁸

●▬♪─ ⅜ ≤™℮╒⅛⌂™⁹ 

 

 ─ ⌐ ∆╢ ─ ╡ 

ᵥ ─ ⌐ ∆╢  

  ╡ ⇔⌐⌂╢⅜⁸ ●▬♪│⁸ ⌐⅔™≡ ∏⇔╙



- 64 - 

─ ╩ ⇔≡│™⌂™⅜⁸ ⌂ↄ≤╙⁸ │⁸ ⌐⅔

™≡╙ ─ ⅎ ╩ ╕ⅎ≡™╢≤ ╦╣╢⁹ 

  ∕⇔≡⁸ ●▬♪─ ≤⌂∫√™╦╝╢₈ ⌂ ⅎ ₉

⌐╟╣┌⁸ 9─ ⌐⅔™≡⁸ч ─ ─

⅜ ─ ⇔ ∫√ ≢│⌂™≤ ≢⅝╢↓≤

─ ⁸ш ⌐ ⅜ ∆╢≤™℮ ⌐ ─№╢

⌂ ⅜№╢≤│™ⅎ⌂™↓≤ ─ ╩ √∆↓

≤≢⁸₈ ─ ⅜ ⌐ ↕™₉≤╖⌂∆↓≤⅜≢⅝╢≤⇔≡™

╢⁹₈ ⌂ ⅎ ₉│⁸∕─ ≤⇔≡⁸₈ │⁸ ⌂

⌐ ⅛≈ ⌂ ╩ ⅝ ↓∆╙─≢№╢ ⁸∕─ ─ │

⌂ ≢№╢⁹ ─ ─ ⌐ ╠⇔ ╦∑≡ ⅎ√ ⌐│

⌐ ⅜ ∆╢ ⅜ ↄ⌂™≤│ ™ ╣⌂™╙──⁸

↓╣╩ ⇔√ ╛ ⅜ ─ ⌐⅔™≡│

╦╣≡™⌂™₉≤⇔⁸∕─ꜞ☻◒⅜ ↕╣╢ ≢№╢≤⇔≡

™╢⁹ 

 

ᵦ ⌐╟∫≡│ ≢⅝⌂™  

  ╙≤╙≤⁸ ●▬♪ ─ ≢│⁸↓─╟℮⌂ │↕╣≡

⅔╠∏⁸ │₈ ─ ─ ₉≤↕╣≡⅔╡⁸

│ ╩ ⇔≡™⌂⅛∫√⁹ ⌐╟∫≡ ─╟℮⌂

⅜ ↕╣╢⌐ ∫√─│ ╠⅛⌐ ≢№╢⁹ 

  ≤╙№╣⁸ ─ ⌐╟╡⁸

⌐≈™≡│⁸∕─ ⅜ ⌐ ↕╣⌂™ ╡⁸∕─ꜞ☻◒

│ ↕╣╢≤™℮ ⅎ ⅜ ╘≡ ↕╣⁸ ≢

 
9 ─ ⌐╟∫≡ ⌂ ⌐ ⅛≈ ⌂ ╩ ⅝ ↓∆╟℮⌂ ≢⁸

⅜ ╩ ⅎ╢╙─⁹ 
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─ ⌐╟╡∕─╟℮⌂ ⅜ ↕

╣√↓≤╩ ╕ⅎ⁸ ⁸ ⅛╠

╩ ╕ⅎ≈≈⁸ ↕╣╢ ╩ ⌐╕≢ ⌐ →√₈

⌂ ⅎ ₉⅜ ↕╣√10⁹ 

  ∕╣⅜ ●▬♪─ ⌐≈⌂⅜∫√≤™℮ ⅛╠∆╣┌⁸

─ꜞ☻◒╩ ∆╢─│⁸ ╘≡ ⌂ ⌐ ≠

ↄ╙─≢№╢⁹ 

  ⌐│⁸ ╩ ╘≡⁸≥─╟℮⌂ ─ ⅜ ∆╢─⅛

∆╢↓≤│ ≢⁸ ⌐⁸∕─ ⅜ ↕™≤│™ⅎ⌂

™⁹∕℮≢№╢⌐╙⅛⅛╦╠∏⁸ ⌂™⇔ ∞↑│

⌐⁸ ⌐╟∫≡ ⇔⌂™≤™℮ ╩ ℮⁸≤™℮─⅜⁸↓

╣╕≢ ≢ ↕╣≡⅝√ ≢№╢11⁹ 

  ∕℮≢№╢⌂╠┌⁸ ⌐ ╠⌂™⅜↓╣⌐ ∏╢ ⌐≈™≡│⁸

∕─ꜞ☻◒╩ ⌐╟∫≡ ∆╢↓≤│≢⅝∏⁸ ≥⅔╡⁸∕─

╩ ⇔√ ⅜⌂↕╣╢═⅝≤™℮─⅜⁸ ─ ≢

№╢ ⁹ 

 
10 ⌂⅔⁸∕╣╕≢─ ⅜₈ ₉╩ ≤⇔≡™√⌐╙⅛⅛╦╠∏⁸₈ ⌂

ⅎ ₉⅜ ≢⅝╢ ╩₈ ₉⌐╕≢ →√─│⁸ ⌐⅔™≡

◌ꜟ♦ꜝ⌐╟╢ ─ꜞ☻◒╩ ∆╢≤™℮ ≢№╢↓≤│∕─ ⅛╠ ╠⅛

≢№╡ ─ ≢─ ≢⁸ ╠│⁸ ╠─ ≢⁸ ◌ꜟ

♦ꜝ─ ⌐≈™≡ ─ ℮ │ ≢⅝⌂™↓≤╩ ╘⁸ ⌂

┘ⱪ꜠♀fi♥כ◦ꜛfi╩ ∫≡™√ ⁸∕╙∕╙⁸₈ ⅎ ₉│⁸ №╡⅝

─ ⌂╙─≢№╢⁹ 
11 ⌂⅔⁸∕─ ≢№╢↓≤│ ⌐ ≢ ⇔≡™╢⁹ 
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 ⅜ ≢⅝⌂™ ≤ ≤─  

 

  ∕℮≢№╢⌐╙⅛⅛╦╠∏⁸ │⁸ ─≤⅔╡⁸ √╢

♥ⱨꜝ To-HP ╟╡╙│╢⅛⌐ ─

↕™ ♥ⱨꜝ To-Cu ╩

≤⇔≡ ⇔⁸ ╙↓╣╩ ≤ ⇔√⁹ ⌐│ ╠⌂™⅜

♥ⱨꜝ ╟╡╙ ─ ⅝™ ─ꜞ☻◒│ ↕╣≡™⌂™⁹

↓╣│ ╠⅛⌐ ≢№╢⁹ 

  ↓─╟℮⌐⁸ ●▬♪│⁸ ─ ⌐≈™≡⁸ │

⌐ ╠⌂™⅜↓╣⌐ ∏╢ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⌐╙⅛⅛

╦╠∏⁸↓╣╩ ∆╢↓≤╩ ⇔≡™⌂™ ≢ ≤™℮╒⅛⌂™⁹ 

 

ᵧ  

  ↓─╟℮⌂ ⅎ ⌐ ∫≡ ╩ ≤ ⇔√─⅜⁸

─ ≢№╢ ⁹ 



- 67 - 

  ↓─ ⌐≈™≡│ ה ≢ ⇔≡™╢

√╘⁸ ≤ ∆╢ ╩ ⌐ ∆╢⁹ 

 

▪ ─ ⌐≈™≡ 

  │⁸ ⌐╟╢ ⅜ ∆╢ ╩ ≢⅝⌂™↓

≤╩ ⌐ ≤⇔≡ ─ ╩ ╘╢↓≤│⁸

⌐ ⇔≡ ↕╣⌂™≤ ⇔≡⅔╡⁸↓─ │ ≢│№╢⅜⁸

─ ⌐≈™≡⁸₈ ≢ ⌐ ∏╢ ─ ╩

⌐⇔≡ ⌂ ⅜ ⌐ ┬ ⌐≈

™≡ ∆═⅝≢№╢₉≤∆╢ ה ⁹ 

  ∆⌂╦∟⁸₈ ⌐≈™≡│⁸ ⁸ ≤ ─ ─

⅜ ↓╢ ⅜ ↕™≤│™ⅎ⌂™↓≤╩ ⌐⇔≡⁸

⌂ ─ ╩ ∆═⅝⌂─∞⅛╠⁸∕╣⅜

⌐ ∆╢↓≤≤⌂∫√ │⁸↓╣⌐ ∏╢ ─ ⁸∆⌂╦∟

─ ⅜ ↓╢ ╙ ↕™≤│™ⅎ⌂™≤⇔≡⁸↓

─ ╩ ⌐⇔≡ ╩∆╢─⅜ ─↓≤≢№╢₉≤ ╩

⇔≡™╢ ה ⁹ 

  │ ⅜ ⌐╙⌂╡⁸ ─

≢╙ ⅝™ ≢№╢⅛╠12⁸ ⌐ ∏╢ ⅜⁸⌂−₈

₉╛₈ ─ ₉⌐⌂╢≤™ⅎ╢─⅛≤™℮ ⌐│╛╛

╙№╢⅜⁸ ≤⇔≡⁸ ⌐ ∏╢ ─ ╩ ∆

═⅝↓≤│⁸ ─≤⅔╡ ≤⇔≡ ─╙─≢№╢⁹ 

  │⁸ ⌐╟∫≡╙ ≢⅝⌂™ ╩⁸ ⌐

 
12 ⌂⅔⁸ ─ ≢│⁸ ─ │ ╟╡╙ ⅝™ ╩

ⅎ≡™√↓≤⅜ ⅛∫≡⅝√ ⁹ ─ │⁸↓─╟℮⌐ ─ ⅝™╙

─⌂─≢№╢⁹ 
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╠⌂™ ─ ─ ≤ ⇔√ ⌐ ╘≡ ⌂ ⅜№╢⁹ 

 

▬ ⌐≈™≡ 

  │⁸ ─╟℮⌐ ─ ─ ╩

⇔≈≈⁸ ≤⇔≡│⁸ ─ꜞ☻◒│ ≢

⅝╢≤⇔≡ ─ ╩ ╘⌂⅛∫√ ∕─ ─ │

╡ ⇔ ═≡™╢≤↓╤≢№╢ ⁹ 

  ∕─℮ⅎ≢⁸ ≤⇔≡⁸₈ ⌐ ∏╢ ─

╩ ∆═⅝≢№╢⁹∕℮∆╢≤⁸∕─ ╩

≤⇔≡╙⁸ ⅜ ⇔√ ─ ─

⌐ ╡⁸ ⅛╠╖≡ ⅜ ╟╡╛╛ ⌐ ⇔

≡™╢↓≤╩ ⇔≡╙⁸ ⌐╟╢ ─ │ ≢№╡⁸

↓╣╩ ≤⇔≡ ↕╣√ ─ ╙

≢№╢≤™╦⌂↑╣┌⌂╠⌂™⁹₉≤ ⇔√ ה ⁹ 

  │⁸ ●▬♪─ ─ ≢⁸

─ ╩ ≤⇔≡™╢√╘⁸ ≡│╘─ ≤⇔≡ ⇔≡™

╢⅜⁸ │⁸ ─ ≤™℮═⅝≢№╢⁹ 

 

ᵨ  

  ↓─╟℮⌐⁸ ⅜ ⁸ ─ꜞ☻◒╩ ∆╢≤⇔≡╙⁸

↓╣╠│⁸ ⌐│ ⅜ ↕™≤™ⅎ⌂™⌐╙⅛⅛╦╠∏ ∆

⌂╦∟⁸ │ ∆╢╙─≤⇔≡ ⅜ ╦╣⌂↑╣┌⌂╠⌂™⌐╙⅛⅛

╦╠∏ ⁸ ⌐ ⅛╠ ∆╢≤™℮ ⌐ ≠ↄ╙─≢№

╢⅛╠⁸ ⌂™⇔ ⌐ ╠⌂™⅜↓╣⌐ ∏╢ ─ ⌐

≈™≡│⁸∕─╟℮⌂ ╩ ℮↓≤│ ↕╣∏⁸ ≥⅔╡ ∆╢

╙─≤⇔≡ ↕╣⌂↑╣┌⌂╠⌂™⁹ 
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  ∕℮≢№╢⌐╙⅛⅛╦╠∏⁸ ●▬♪│⁸ ─

⌐≈™≡⁸₈ ─ ─ ─ ₉╩ ∆╣┌╟™≤⇔

≡™╢ ≢ ≢№╢⁹ 

 

 ─ ⌐ ∆╢  

  ↓╣⌐ ⇔⁸ │⁸ ᵬ⌐⅔™≡⁸ зᵓ⌐ ∆╢╙─≤ ⁸

₈ ─ ◌ꜟ♦ꜝ ─ ≤⁸ ◌ꜟ♦ꜝ

─ ≤≢│⁸ ─ ╛ ⁸ⱴ◓ⱴ─ ⌐ ⅝⌂ ⅜№

╢ ⅜ ↄ⁸ │ ◌ꜟ♦ꜝ ≢№╢↓≤╩ ╕ⅎ╢≤⁸ ≤™℮

─ ⅛╠ ╣┌ ⌐ ╠╣√ ⌐⅔™≡│⁸ ─

─ ◌ꜟ♦ꜝ ⌐⅔↑╢ ─ ╩ ∆╢─⅜ ₉≤ ⇔≡

™╢ ᵬה ⁹ 

  ↓╣⌐ ⇔≡│⁸ зᵓ≢⇔√ ≤ ─ ⅜ ≡│╕╢

─ ה ᵨ ⁹ 

  ╕√⁸↓─ ⌐≈™≡│⁸ ≢ ─ ≢№╢ ה

┘ⱴ◓ⱴ ─ ≢№╢ ה ─

⅜№╢─≢⁸ ≢ ∆╢⁹ 

 

 йᵒ ─ ⌐ ∆╢ ─  

 ─ ⌐ ∆╢ ●▬♪ ─  

ᵥ ╕≢─  

▪ │⁸ ≢ ⇔√≤⅔╡⁸ ⁸ ⁸ ⅛╠

─▪◒☿☻ ⁸ ה ⁸ ⁸ ┘ ⌂≥⁸ ₁

⌂ ⌐ ╦╡⁸⇔⅛╙∕╣╠⅜ ⌐ ⇔⅛⌡⌂™ ≤™℮

≢⁸ ⅜ ⇔™ ≢№╢⁹ 

  ∕─℮∟⁸ │⁸ ⌐ ה ⁸ ┘
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⌐ ╩ ╓⇔ ╢Ɽꜝⱷ⁹╢№≢♃כ ╟╡╙ ─

⅜ ∆╢≤⁸ ה ⅜ ≤⌂╡⁸ ╩ ≤∆╢

⅜ ⇔⁸ⱨ▫ꜟ♃─ ╩ↄ←∫≡ ⌂ ה ⌐

⅜ ⌐ ⇔⁸ ⌐ ⇔≡↓╣╠⌐≈™≡╙

↕∑⁸ ─ ╩ ⌂™⇔ ⌐⇔≡ ⁸ⱷꜟ♩♄►fi

⌐ ╢ ⅜ ∂╢⁹ 

  ↓─╟℮⌐ ⌂Ɽꜝⱷכ♃≢№╢ ⌐≈™≡│⁸

╙⁸ ⌐ ─ ⅜ ⇔⌂™√╘⅛⁸ ╘≡

⅔↨⌂╡⌂ ⇔⅛⌂ↄ⁸ ─ ⌂ ╙ ↑⌂™⁸⅔

⌂ ⌐ ⇔≡⅝√⁹ 

  ∕╙∕╙⁸ ⌐≈™≡│⁸ ⌐│∕─ꜞ☻◒

╩ ∆╢ ⌂ │ ⇔⌂⅛∫√ ⇔√⅜∫≡⁸ ─

│⁸ ─ ┘♅▼♇◒│⌂↕╣≡™⌂⅛∫√ ⁹

⁸ ⌐ ─ ⅜⌂

↕╣⁸ ⌐ ⅜ ⇔√⁹ ●▬♪│⁸ ╩ ∆╢√╘⌐⁸

╦∏⅛ ⅛ ╠∏≢⁸ ─ ╙ ╘⁸™╦┌ ⌐╟╡

↕╣√ ⌂ ∞∫√⁹ 

  ↓─ ●▬♪│⁸ ─ ⁸

─ ⁸≤╡╦↑ ─ ⌐ ⇔≡⁸

⌐ ↕╣≡™╢ ⁹∕╣╕≢─ │

─≤⅔╡≢№╢⁹ 
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 ⌐ ∆╢  

 

▬ ╕∏⁸ ─ ⅜ ⌐ ╡ →╠╣√─│⁸ ⌐ ∆╢

≢№╢⁹ 

  ↓─ ≢│⁸ │⁸ ⌐≈™≡ ⌂ ╩ ℮↓≤

⌂ↄ⁸ ╘≡ ⌐⁸ ⌐▪▬☻ꜝfi♪ ≢ ⇔√◄▬ꜘ

ⱥꜗ♩ꜝ ꜟ♩◒כꜜ ─ ─Ⱬ▬ⱴꜝfi♪

⅛╠ ╣√ ⌐⅔↑╢ ₡ / ₢╩ ⌐ ™≡

™√ ⁸↓─ ╩₈Ⱬ▬ⱴꜝfi♪ ₉≤™℮⁹ ⁹ 

  │⁸↓─ ╩ ⇔√ ≤⇔≡₈ ⌐ ⌂ ⅜⌂

™⅛╠₉≤⇔≡™√⁹ 

  ⇔⅛⇔⁸ ≢─ ⁸ ⅜ ⌐ ╢≤⁸

│⁸ ─ ─ ╩ ≡⁸↓─ ─ ╩ ⇔ↄ
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⇔√⁹∆⌂╦∟⁸▪▬☻ꜝfi♪ ⌐⅔™≡ ⌐ ↕╣≡™╢

⅛╠⁸Ⱬ▬ⱴꜝfi♪ ⌐⅔↑╢ ⅜ ⇔⅛⌂ↄ⁸Ⱬ▬ⱴꜝfi

♪ ⅜⁸ ⅜ ɫ ─ ─╖╩

∆╢ ≢ ↕╣√ ≢№╢↓≤ ─ ⅛™ │⁸ ⅜ ™

╗≤ ╩ ∂╢√╘⁸№ⅎ≡ ⅛⌂ ─ ╩ ∆╢√╘⁸

↓─╟℮⌂ ≢ ∆╢↓≤│⇔┌⇔┌ ╦╣╢ ⁸⇔⅛╙⁸ ⅛╠

─ ≢№╢↓≤╩ ⇔⁸ ⇔√─≢№╢⁹ 

  ↓╣│⁸ ⌐╟∫≡ ∆╢ ─ ╩ ⇔√╙─≢

∆╠⌂ↄ⁸ ⌐ ∫≡⁸Ⱬ▬ⱴꜝfi♪ │ ↄ ─⌂™

≢√╠╘⌂ ≤™∫≡╟™⅜⁸ │⁸ ⌐ ⌂╙─≢№╣┌⁸

≢⌂ↄ≤╙ ⌐ ∆╢↓≤⅜≢⅝╢▬fi♃כⱠ♇♩ ⌐ ↕

╣≡™√ ≢№∫√⁹ 

► ╕√⁸ ≢─ ≢│⁸ │⁸ ⌐▪ⱷꜞ◌

≢ ⇔√☿fi♩Ⱬ꜠fi☼ ─ ─ꜘ◐ⱴ ⅛╠

╣√ ⌐⅔™≡⁸ ₡ / ₢≤™℮ ⅜ ↕╣

≡⅔╡ ⁸↓─ ╩₈ꜘ◐ⱴ ₉≤™℮⁹ ⁸↓╣⌐ ╠⇔≡

╙ ₡ / ₢│ ╘≡ ≤ ⇔≡™√⁹ 

  ↕╠⌐⁸ꜘ◐ⱴ ╙⁸ ⅜ ─ ─⁸ ─╖─

≢№╡⁸ ⌐╟╢ ⌂ ⌐╟╣┌⁸Ⱬ▬ⱴꜝfi♪ │⁸

─ ≢№╢ │ ₡g/ ₢ ⌐⌂╡ ╢ ≤ ⇔≡

™√⁹ 

  ꜘ◐ⱴ ─ ╛⁸∕╣∆╠╙ ≢№╢↓≤│⁸ ─

⌐ ↕╣√ ╩╖╣┌ ⌐ ↕╣≡™╢

≢№╡⁸ ⌐│⁸ꜘ◐ⱴ │⁸ ─ ⌐╟╡ ≢│⌂™↓

≤⁸╟╡ ⌐⌂╡ ╢↓≤╕≢ ↕╣≡™√⁹ ─™℮₈

⌐ ⌂ ⅜⌂™₉≤™℮─╙ ⌂™⇔ ╘≡ ⌂ ≤⇔≢№
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╢↓≤│ ╠⅛≢№∫√⁹ 

◄ ↓─╟℮⌂ ≢⁸ │⁸

⌐ ╩ ⇔⁸ꜘ◐ⱴ ─ ╩ ≤⇔≡⁸ ─ ∆╢

Ⱬ▬ⱴꜝfi♪ ⅜ ─ ≤⌂∫≡™╢ ╩ ╘√⁹⇔

⅛⇔⁸ꜘ◐ⱴ ╙ ≢№╢≤™℮ │ ∑∏⁸ ≢№

╣┌⁸ⱨ▫ꜟ♃─ ⅛╠⇔≡ ⌂ ⌐│⌂╠⌂™≤ ⇔⁸ ╘

╩ ╘⌂⅛∫√─≢№╢⁹ 

 

ᵦ ≤ ─ⱶכ♅  

▪ ⅜ ↕╣√ ⁸

⅛╠⁸ ─ ⌐ ≠™≡ ─

╩ ⇔√ ⅜ ↕╣√ ₈ ₉≤™℮⁹ ⁹ 

  ⌐╟╣┌⁸ ⌐⅔™≡⁸ ≤

─ ⅜ ⇔√ ⁸ ⅛╠ ╣√ ≢

─ ⅜ ∂╢ ⅜№╡⁸∕─ ─ │ ₡g/ ₢ ≤⌂╡

╢≤─↓≤≢№∫√⁹ 

  ↓╣│⁸Ⱬ▬ⱴꜝfi♪ ⅛╠╖╣┌⁸ ⌐╙⌂╡ ╢≤™

℮ ≢№╡⁸ ≢─ ─ ≢ ⌐ ⇔√ ─ ─

™ ⅜№╡ ╢ ≤ ∆╢╙─≢№∫√⁹ 

▬ ─ ≢⁸╟℮╛ↄ

─ ⅜ ─ ⌐ ⅜∫√⁹ │⁸ ─

⌐ ∆╢ⱤⱩꜞ♇◒ה◖ⱷfi♩─ ≢⁸Ⱬ▬ⱴꜝfi♪ ─

⌐ ╩ ∆╢ ⅜ ∑╠╣√↓≤≢№∫√⁹↓─ │⁸

⌐│ ╣≡⅔╠∏⁸ꜘ◐ⱴ ─ ╩ ⇔≡⁸Ⱬ▬ⱴꜝfi♪

─ ╩ ℮╙─≢№∫√⁹ 

  ⁸ ─ ⌐⅔™≡⁸ ⅜
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⌐ ↕╣⁸ ⌐⁸ⱨ▫ꜟ♃┼─ ─ ╩ ╘╢↓

≤≤↕╣⁸ ⁸ ⌐⅔™≡⁸ ⌐│

⌂ ⌐⌂∫≡™╢ ™⅜№╢↓≤⅜ ↕╣≈≈⁸ ≢⁸ꜘ◐ⱴ

─ ⅜ ↕╣⁸●▬♪ ╙ ╕ⅎ√ ⅜↕╣╢↓≤≤⌂∫√⁹ 

► ∕─ ⁸ ─ ╩ ≡⁸

─ ⌐⅔™≡⁸ ─

⌐ ∆╢ ⱶכ♅ ₈ ⱶ₉≤™℮⁹כ♅ ╩

↑≡ ─ ה ⌐≈™≡─ ⅎ╩╕≤╘⁸ ┼─

⌐ ∆╢ ╩ ∆╢↓≤≤↕╣√⁹ 

 

ᵧ ♅כⱶ⌐⅔↑╢  

ⱶ│⁸כ♅ ▪

₈ ₉≤™℮⁹ ─ ה ─ ≢№∫√

╛⁸ ─ ≢№∫√ ⌂

≥─ ╩ ⅎ≡ ⌐╦√∫≡ ⅛╣√ √∞⇔⁸ │ ╕

≢─╖ ⁹ 

  ─ ≢│⁸™∏╣─

⅛╠╙⁸☿fi♩Ⱬ꜠fi☼ ─ │⁸ꜘ◐ⱴ ╟╡╙ ≢ ⅝ↄ⌂

╢≤ ╦╣╢↓≤⁸ꜘ◐ⱴ │ ↄ ≡⌐⌂╠⌂™ ≢№╢↓≤⅜

↕╣⁸╗⇔╤⁸ ⌐№╢╟℮⌂ ₡g/ ₢≤™℮ │⅔⅛

⇔⌂ ≢│⌂™↓≤⅜ ↕╣√ ה ⁸ ⁹ 

  ╕√⁸ │⁸ ₡g/ ₢ ─ ─ │⁸₈ ⌐ ─

™ ≢⁸™≤╙ ⌐ ⅎ≡⇔╕℮╟℮⌂╙─⅜ ₁№╢∞╤℮⌂≤

╦↨╢╩ ⌂™₉≤ ═≡™╢ ה ⁹ 

  ⌂⅔⁸ ≢ ⅎ╢≤⁸ │₈└≤≈╕╖₉≤ ┌╣╢ ≢№╡⁸ ↕

∂≢ ─ ⌐ ∆╢ ⁹↓╣⅜ ─ ─ ⌐
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∫≡™╢ ⅜ ₡g/ ₢≢№╢⁹ 

 

 ─ https://park.ajinomoto.co.jp/recipe/basic/chomiryo/  

 

  ↓─ ⌐⅔™≡⁸ᵑ ─ ⌐╟╡ ∆╢ ⁸ᵒ

╩ ⇔≡ ⅛╠ ∆╢ ⁸ᵓ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡

∆╢ ─ ≈⅜ ↕╣⁸ ─ ─ ⌐⅔↑╢ ╩ᵒ─

≢ ∆╢≤⁸ ╩ ≤ ⇔√ ⁸ ⅜

₡g/ ₢≤⌂╢↓≤⅜ ↕╣√⁹ 

▬ ─ ≢│⁸ ⌐ ⅎ⁸ ─ ─ ⌐

⅔↑╢ ╩ᵓ─ ≢ ∆╢≤⁸ ╩ ≤⇔√

⁸ ₡g/ ₢ ≤⌂╢╟℮⌂ ⅜ ↕╣√ ה ⁹ 

  ╕√⁸↓─ ⌐⅔™≡ ⌂ ≤⇔≡│⁸™∏╣─ ⌐⅔™

≡╙⁸ │ ₡g/ ₢⅜ ∆╢≤™℮ ≢№╢↓≤

⅜ ↕╣√ ה ⁸ ה ⁹ 

► ↕╠⌐⁸ ─ ≢│⁸ ⅜

⅛╠─ ╩ ╕ⅎ≡ ⇔√ ─ ≢⁸ᵒ ┘ᵓ─ ╩ ™≡

⇔√ ⅜ ⌡ ₡g/ ₢≤⌂╢↓≤⅜ ↕╣⁸₈

─ ⁸ ─ ≠↑ ┘ ⌐ ∆╢ ⅎ ₉

≤⇔≡⁸ ᵒ ┘ ᵓ│ ⅝⌂ ⅛↕╩ ╪≢™╢╙──⁸
⁸⁸⁸

⌐╟╢ ╩ ⇔⁸ ─√╘─ ┘

╩ ∆╢↓≤≤↕╣√ ה ┘ ⁹ 
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ᵨ ∕─ ─ ─  

▪ ∕─ ⁸ ─ ≤⇔≡│⁸

┘ ⅜ ↕╣√⁹ 

  ↓╣╠─ ≢│⁸Ⱬ▬ⱴꜝfi♪ ⅜ ≢№╢↓≤│™∏╣╙

╘√⅜⁸ │ ≢№╢ ™⅜ ╢≤⇔≡⁸ꜘ◐ⱴ

≢ ╩ ⅎ┌╟™≤™℮ ⅜⌂↕╣√⁹ 

▬ ⌐≈™≡│⁸ ≢ⱶכ♅ ⅜∕─ ╩

╘╢╕≢⁸ │⁸ ⌂⌐∕─ ⌐ ╩ ⇔⁸ ─ ™

⅜ ╢≤⇔≡™√⅜⁸ │↓╣╩ ╖⌐⇔⁸ ⌐ꜘ◐ⱴ ⌐≈

™≡ ─ ⅜ ™↓≤⅜ ⌐ ⅛∫≡™√⌐╙⅛⅛╦╠∏⁸

ꜘ◐ⱴ ⌐ ≠ↄ ≢ ⌂ ⅜⌂™≤™℮⁸ №╡⅝─

≢№∫√⁹ ⌐⁸ │⁸ ⌐ ≢ⱶכ♅ ─╟

℮⌂ ⅜⌂↕╣⁸ ─ │ ≢│⌂™↓≤⁸╗⇔╤ꜘ◐

ⱴ │ ⌐∆╠⌂╠⌂™ ⅜ ∆╢↓≤⅜ ↕╣⁸

⌐⅔™≡∆╠ ₡g/ ≢כ♄כ○℮™≥₢ ●▬♪⅜ ↕╣╢

≢ ⅜ ╪≢™√⌐╙⅛⅛╦╠∏⁸ ∞↑⅜ ⁸ ╣─♪fiה

◐ⱱכ♥ ⌂ ╩⇔√≤™℮╒⅛⌂™ ⌂ ≢№∫√⁹ 

► ⅛⌐⁸ ⅜ ─ ╩∆═≡ⱨ◊꜡כ▪♇ⱪ⇔≡

╩ ℮↓≤│ ⇔™⅛╙⇔╣⌂™⁹⇔⅛⇔⁸ ╛

─╟℮⌂ ─ ∟│⁸ ⌐⅔™≡ ╠⅜ ∆╢ ─

╩ ╕ⅎ⁸ ה ─ ⌐ ⇔≡⁸ ⌂ ⅜ ⅜ ⌐╙

↓╠⌂™╟℮⌐⁸ ⌂ ╩ ℮ ⌐ ∆╢ ╩⁸ ≤

™℮∞↑≢ ⇔⌂™ ≤™℮⁸ ⅜≤╢═⅝ ⌐ ∫≡ ╩

∫≡™╣┌ ⌐ ≢⅝√╙─≢№∫√⁹ 

  ⌐⅔™≡│⁸ ╛ ─╟℮⌂ ∟╩ ↕⌠╟
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℮⁸ ─ ╩ ╕ⅎ√ ⅜⌂↕╣╢═⅝≢№╢↓≤╩ ╘≡

⇔≡⅔ↄ⁹ 

 

ᵩ ⌐╟╢╕≤╘≤ ●▬♪  

╩╘≥╕╡≥─ⱶכ♅ ▪ ↑≡⁸

⁸ ⌐⅔™≡⁸₈ ⌐ ∆╢

─ ⌐ ∆╢ ┘ ─ ⌐≈™≡₉≤ ∆

╢ ⅜ ↕╣ ⁸ ●▬♪─ ⅜

⌐ ↕╣√ ⁹ 

  ⌐│⁸ ≤⇔≡⁸ ╩ ⇔√₈

─ ⁸ ─ ≠↑ ┘ ⌐ ∆╢

ⅎ ₉⅜ ↕╣√⁹ 

  ↓─ ≢│⁸ ─ ≤⇔≡⁸₈ ᵒ │
⁸⁸

ᵓ⌐╟╢

╩ ₉∆╢≤↕╣√ ⁹ 

 

ה  ╟╡  

 

▬ ↓╣⅜⁸ ╢↑⅔⌐ⱶכ♅ ─ ╩ ╕ⅎ√╙─≢

⌂™↓≤⌐≈™≡│ ∆╢⁹ 

  ≤╙⅛ↄ⁸ ─╟℮⌂ ╩ ╕ⅎ⁸

⁸ ⌐⅔™≡⁸ ●▬♪╩ ∆╢ ↕╣

√⁹ 
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  ●▬♪≢│⁸ᵒ─ ⅜₈ ─ ₉≤↕╣⁸

ᵓ─ ⅜₈ ─ ₉≤↕╣√⅜⁸₈ │ ─™∏╣⅛

─ ⌐╟╡ ╩ ∆╢₉≤↕╣⁸ ™∏╣⅛─

≢ ∆╣┌╟™≤™℮↓≤⌐⌂∫√ ה ⁹ 

 

ᵪ  

  ⁸↓─ ⌐ ∆╢ ╩ ⇔ↄ ∆╢↓≤⅜ ⌂ ⌐ ∆╢

√╘⁸ ●▬♪ ─ ⌐≈™≡╛╛ ⇔ↄ ═√⁹ 

  ↓─╟℮⌐╖≡ↄ╢≤⁸ ─ ⌐ ⇔≡⁸ │⁸

Ⱬ▬ⱴꜝfi♪ ╛ꜘ◐ⱴ ─ ╩ ↑∏⁸ ⅜

─ ⅜№╢≤™∫≡ ⌂ ╩⇔╟℮≤∑∏⁸₈ ─ ₉

≤₈ ─ ₉─™∏╣⌐╙ ⅝⌂ ⅜ ∆╢√╘⁸™∏╣╙

∆═⅝≤™℮ ╩ ╗ ╩╘≥╕╡≥─ⱶכ♅ ╘≡⁸

₈ │ ─ ─™∏╣⅛─ ⌐╟╡ ╩

∆╢₉↓≤≢ ╡╢≤™℮ ╩ ∫√⁹ 

  ∕─ ╩╕≤╘√╙─⅜ ≢№╡⁸ ⌐⁸↓─ ⌐ ∆╢

⌂ ⅜⌂™↓≤│ ⅝ ╡≤⌂∫≡™╢⁹ 

 

 ⅜ ∫≡™╢  

ᵥ ─  

  ⌐⅔™≡ ╠⅜↓─ ⌐≈™≡ ⅜ ≤ ⅎ≡™╢ │⁸₈

─ ₉≤₈ ─ ₉─™∏╣⌐╙ ⅝⌂ ⅜ ∆╢⌐╙

⅛⅛╦╠∏⁸↓─ ⌐╟╢ ╩ ∫√℮ⅎ≢⁸™∏╣⅛ ⌂

╩ ∆═⅝≢№╢─⌐⁸∕─╟℮⌂ ⌐⌂∫≡⅔╠∏⁸ ─ ≤

⇔≡ ≢№╢≤™℮ ≢№╢⁹ 

  ●▬♪│⁸ ─℮∟─™∏╣⅛─ ⌐╟╡ ╩ ∆╣┌
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╡╢≤∆╢ ≤⇔≡⁸₈ ─ ≢│⁸ ─ ─

⌐ ╦╠∏ ⌐ ⅜ ↓╢≤ ⇔≡™╢↓≤⁸ ─ ╩ ⇔⌂

™↓≤ ₉ ч ⁸ш ╩ →⁸₈ ─ ≢│⁸

┼─ ⅜ ⅝™ ⌐ ≠ↄ ╩ ⇔≡™╢↓≤ ₉

╩ →≡⁸₈™∏╣─ ╙ ─ ≤ ⇔≡ ⌂ ≤⌂∫

≡™╢₉↓≤ щ ⅛╠⁸™∏╣⅛─ ≢ ∆╣┌ ╡╢≤⇔

≡™╢⁹ ⁸ ╩⁸∕╣∙╣ ч⁸ ш⁸ щ≤ ┬⁹ 

 

ᵦ ─ │ ≤─ ≢ ↕╣⌂↑╣┌⌂╠⌂™↓≤ 

  ⅛⌐⁸ ●▬♪⅜ →≡™╢ ч⌂™⇔щ─ │⁸∕℮≢⌂™

≤ ∆╣┌⁸ ⁸ ⌐ ⅝ ╢ ⅛╙⇔╣⌂™⁹⇔⅛⇔⁸∞

⅛╠≤™∫≡⁸ ∏⇔╙₈ ─ ≤ ⇔≡ ⌂ ₉≤│ ╠

⌂™⁹ 

  ∕╣│⁸ ⅜ ⅝⌂ ╩ ⇔≡⅔╡⁸ ⌐⁸ ●▬♪

⅜ ╘╢╟℮⌂ ⅜ ╘╠╣╢≤⇔≡╙⁸∕╣⌐╟∫≡

⅜ ≈ ╩◌Ᵽכ≢⅝╢⅛≤│ ╠⌂™⅛╠≢№╢⁹ 

  ●▬♪ ╙⁸ ─ ⌐≈™≡⁸₈ ─

⌐ ⌂ ╛ ⸗♦ꜟ│ ⅝⌂ ↕╩ ╪≢⅔

╡⁸ ╛ ─╟℮⌐Ɫ◙ה♪כ꜠ⱬꜟ╩ ∆╢↓≤│

≢№╢₉≤ ╘≡™╢ ה ⁹ 

  ↓↓≢│⁸ ↄ─ ╛ ≢ ™╠╣╢ Tephra2 ≤™℮◦Ⱶ

fiꜛ◦כ꜠ꜙ ♁ⱨ♩ ≢╙ ─ ≤ ─ ⌐≈™

≡ ═╢⁹ 

 

ᵧ Tephra2│ ⌂ↄ≤╙ ⌐ ≢⅝⌂™↓≤ 

▪ Tephra2─ ─ꜟ▪ꜙ♬ⱴהכ◙כꜚ≥  
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  Tephra2 ≤│⁸ ⸗♦ꜟ╩ ⌐⇔≡ ↕╣√ ─◦

Ⱶꜙ꜠כ◦ꜛfi◖כ♪ ♪כ◖ⱪfiכ○ ≢№╢⁹ ⸗♦ꜟ≤│⁸

⌐╟╢ ≤⁸ ≢ ⌐ ⅜╢ ╩ ╡

╪≢ ╠╣√⸗♦ꜟ╩™℮⁹ 

  ↓─╟℮⌂◦Ⱶꜙ꜠כ◦ꜛfi◖⁸│⌐♪כ ⌐⁸ ⅜ ∆╢

⌂ ה ⅜ ∆╢⁹ ∆╢ ♪כ◖⁸₈╙≢

│⁸ ⇔√™ ╛ ⅜≥℮™℮ ─╙─⌂─⅛╩

⇔⁸ ╩♪כ◖⌂ ─♪כ◖─⧵≡⇔⧵⁸┬ ╩ ∆╢↓≤⅜ ₉

≤ ↕╣≡™╢ ה ⁹Tephra2 ─ ⌐≈™

≡│⁸ ⌐╟∫≡ ↕╣√₈Tephra2 Users Manual ₉≤™℮ⱴ♬ꜙ

▪ꜟ⅛╠ ≢№╢√╘⁸↓╣╩ ≤⇔≡ ∆╢ ─

⁸ ⁹ 

  ↓╣⌐╟╣┌⁸Tephra2 │⁸ ≢№╡⁸↓─⸗♦ꜟ╩ ⌐

∆╢√╘⌐│⁸ ⌂╢ ⅜ ≤↕╣≡™╢ ─ ה ⁹ 

  ╕√⁸ ≤ ╩ ≤ ⇔≡™╢≤↓╤⁸ ─ │⁸ ⅝⁸

⁸ ⌂≥≢ ↕╣⁸ ≤≤╙⌐ ∆╢⁹∕─√╘⁸

⌐ ⅜∫√╡⁸ ⇔√╡⇔⌂™ ⌂ ─◦Ⱶꜙ꜠כ

◦ꜛfi⌐│ ∞⅜⁸╟╡ ─ ⅝™ ╛ ─ ⅜ ⇔™ ⌐│⁸
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

╩℮╕ↄ ≢⅝⌂™ ⅜ ™
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

≤↕╣≡™╢ ─ ה

⁹ 

  ╙⁸ ─ ⅝™ ⌐│ ≢№╢↓≤╩ ╘≡™╢─≢

№╢⁹ 

  Tephra2 ─ ≤⇔≡│⁸ ⅜ ɫ ≢⁸

⅜ ɫ ԇ ≤↕╣≡™╢⁹╕√⁸ ╛ ─ ⌂ⱪ꜡

☿☻│⁸⸗♦ꜟ ↕╣≡™⌂™ ─ ה ⁹ 

  ⁸ ≢│⁸ ╠ ⅜ ⇔√ ╡⁸ ⌐
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∆╢ ⅜≥─ ⅛ ╠⅛≢│⌂™⅜⁸ ≤↕╣≡™√

─ ⌐╟╣┌⁸

ɫ ɫ╕≢╩ ⇔≡⅔╡⁸ ╩ ⅎ≡™╢ ⁸ ⁹ 

 

 ⌐╟╢ ─ ה  

 

 ⌐╟╢ ─ ה  

 

▬ ₈Tephra2─ ≤ ₉ 

( ) Tephra2 ─ ≤ ⌐≈™≡│⁸ ה

─ ⌐ ⇔™

⁹Tephra2 ─ ⸗♦ꜟ│⁸ ─ ─ ⅝╩₈

₉⇔√╙─≤↕╣≡™╢⁹ ⅎ┌⁸ ⌐╟╢ ⌐≈™

≡⁸ ─ │₈ ╩ ™√╡⁸ ⇔√╡∆╢│∏₉∞⅜⁸Tephra2
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│⁸₈ ⅝≤ │ ≢ ≤ ↕╣₉≡⅔╡⁸₈ ⌂

⅝╩ ╡ ╗↓≤│≢⅝⌂™₉≤™℮⁹ 

  ╕√⁸ ≢ ⌐ ⅜╢ ⌐≈™≡⁸₈ ⅜ ⅝╢

─│ ∞↑≢⁸ ─ │ ⇔⌂™₉≤™℮⁹≈╕╡⁸

⌂ ≢│⌂ↄ⁸ ⌂ ⇔⅛ ↕╣≡™⌂™─≢№

╢ ⁸ ה ⁹ ╙⁸₈ ─ ─

≢ ─ ╩ ∆╢≤™∫√╟℮⌂↓≤│ Tephra2 ≢│

≢№╢⁹╙⇔↓℮⇔√ ╩⇔√™─≢№╣┌⁸PUFF Tanaka⁸199

4 ⌂≥ ╩♪כ◖─ ™╢─⅜╟™₉≤ ⇔≡™╢ ה

⁹ 

( ) ↓─╒⅛⁸ │⁸₈Tephra2 │ ≢╙∆←⌐ ≢⅝╢ₐⱣכ

♅ꜗꜟ ₑ≢№₉╢⅜⁸₈Tephra2 ─ ⸗♦ꜟ│ ─

⸗♦ꜟ≤ ⌂╢√╘⁸ ⌐ ∆╢↓≤│ ≢№╢⁹≈╕╡⁸

Tephra2 │ ≢№∫√╠ ≢╙ ⌐◦Ⱶꜙ꜠כ◦ꜛfi≢⅝

╢ │≢↑╦℮™≥ꜟכ♠─ ⇔≡⌂™₉≤⅛ ה

─♪כ◖⁸₈ │ ⇔√™ ╛ ⅜≥℮™℮ ─

╙─⌂─⅛╩ ⇔⁸ ╩♪כ◖⌂ ─♪כ◖─⧵≡⇔⧵⁸┬ ╩

∆╢↓≤⅜ ≢№╢₉≤╙ ═≡™╢ ה

⁹ 

  ∆╢⌐⁸Tephra2 ╙ ╩ ⇔√╙─≢№╢⅛╠⁸

╩ ╕ⅎ√ ╛ ╩ ⇔√ ≢ ⇔⌂↑╣┌⌂╠⌂™≤™

℮╦↑≢№╢⁹ 

( ) ↕╠⌐⁸Tephra2 ╩ ⌂ ⌐ ≢⅝╢⅛≤™℮ ⌐≈™≡⁸

₈Tephra2 │ ⌐≈™≡ ⌂⸗♦ꜟ⇔⅛ ≢⅝⌂™⅜⁸∕╣⅜ ⅝

⌂ ≤™ⅎ╢⅛≤™℮≤∕℮≢⌂™∞╤℮⁹⌂−⌂╠┌⁸

≢כ♄כ○─ ⅝⅜ ⅝ↄ ╦╢≤™℮─│ ⅎ⌐ↄ™⅛╠≢
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№╢⁹⇔√⅜∫≡⁸ כ♄כ○─ ≢ ⅎ╢ Tephra2 │

─ ⅜№╢≤ ⅎ╢═⅝≢№╢⁹ ⌐ꜝⱧꜞ◘▬☼13

─ ╩ ┌∆─│⅛⌂╡─ ≢№╢⅛╠⁸ ⌐ ℮≤⁸ꜝⱧꜞ◘

▬☼─ ⅜ ⇔≡™╢ ⌐≈™≡ Tephra2 ╩ ⇔≡ ∆╢

─│╒≤╪≥ ⌂™≤ ⅎ╢∞╤℮⁹₉≤ ═≡™╢ ה

⁹ 

  ↓─ ╩ ∑┌⁸ꜝⱧꜞ◘▬☼⁸∆⌂╦∟

⅜ ⇔≡™⌂™ ╛⁸ ⌐╕≢ ⅜№╡ ╢

⌐≈™≡│⁸Tephra2 ⌐│ ⅜⌂™≤™℮↓≤⌐⌂╢⁹ 

( ) ↓─ ⌐⅔™≡ ⌂─│⁸₈м Tephra2 ╩ ∫√ ΅↓╣

╕≢≤↓╣⅛╠₉≤™℮ ≢№╢ ה ⁹ 

  ↓↓≢│⁸Tephra2 ─▬fiⱣכ☺ꜛfi 14≤∕─ ⌐≈™≡

═╠╣≡™╢⁹™╦ↄ⁸₈ ─ ⅛╠ Ɽꜝⱷכ♃╩ ╘╢

≤™℮ ╖│№╕╡℮╕ↄ™∫≡™⌂™₉₈ ↕ ─ ↕™

≢│ ─ ╩ ╘≡™╢╟℮⌐╙ ⅎ╢⅜⁸ ⅝™ ≢│ ─

↕⌐ ⇔≡ ⅜╒≤╪≥⌂™↓≤╛⁸ ⅜ ⌐ ↄ ╘

╠╣╢≤™℮↓≤⅜ ╠╣≡™╢₉₈Tephra2 ╩▬fiⱣכ☺ꜛfi ⌐

™╟℮≤⇔√ ⁸ ⅜ ∆╢╟℮⌂ ≢│№╢⅜⁸↓╣│ T

ephra2 ─ ⅎ╢ ⸗♦ꜟ⅜⁸ ─ ≤ ⌂∫≡™╢↓≤⌐

⇔≡™╢≤ ⅎ╠╣╢₉≤⁸ ⅜ ⅝™↓≤╩ ∆╢

ה ⁹ 

 
13 lapilli ≤│₈ ₉╩ ⇔⁸ ⅜ ─ ╩™℮⁹⌂⅔⁸

─╙─⅜₈ ₉⁸ ─╙─⅜₈ ₉≢№╢⁹ 
14 ≢─ ⁸≈╕╡⁸Tephra2 │⁸ ⁸ Ɽꜝⱷכ♃╩ ⅎ≡ ─ ╩

╘╢╙─≢№╢⅜⁸ ─ ⌐ ╦∑≡ ⌐Ɽꜝⱷכ♃╩ ╘╢↓≤╩™℮⁹ ─

│⁸ⱴ♬ꜙ▪ꜟ≢⁸₈ ₉≤↕╣≡™╢Ɽꜝⱷכ♃╩ ∆╢↓≤≢⁸₈ ₉≤↕╣

≡™╢ ⅜ ↕╣╢⅜⁸▬fiⱣכ☺ꜛfi│⁸₈ ₉≤↕╣≡™╢ ⌐ ╦∑≡⁸₈ ₉

≤↕╣╣≡™╢Ɽꜝⱷכ♃╩ ⇔≡™ↄ ≢№╢ ─ ה ⁹ 
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( ) ╕√⁸ ─≤⅔╡⁸Tephra2 │ ─ ≤™℮═⅝

⸗♦ꜟ≤│ ⌂╢⸗♦ꜟ⌐╟∫≡ ↕╣≡™╢⁹∕─ ⌐≈™≡⁸

│ ─╟℮⌐ ═╢⁹ 

  ₈Tephra2 │ ⌐ ∆╢ ⅛╠ ⅜ ∆╢≤™℮⸗♦ꜟ⌐ ≠

™≡™╢⁹⇔⅛⇔⁸↓╣╕≢ ≢№∫√ ⸗♦ꜟ≢│⁸ ⅛╠─

│ ⅎ⌂™⁹∕╣⌐│ ⅜№╢⁹ 

  │⁸ ╡─ ╩ ⅝ ╖⌂⅜╠ ∆╢⅜⁸ ⅝ ╖ │

─ ─ ≤↕╣╢⁹↓─ ™ ⅝ ╖ ⌐╟╡⁸ │

⌐ ↕╣╢⁹√≤ⅎ ⅜ ⅛╠ ┘ √≤⇔≡╙⁸ ⅝ ╗ ⌐

↕╣≡ ⌐ ╡╩∆╢√╘≢№╢⁹↓╣╩ re-entrainment ≤ ┬⁹↓─

⌐╟╡ ⅛╠─ │ ⅎ╠╣∏⁸ ─ │ ⅛╠ ⅝╢≤™

℮─⅜ ⌂ ⸗♦ꜟ≢№╢⁹₉ ה  

 

  │⁸↓╣╕≢ ≤ ⅎ╠╣≡⅝√ ⸗♦ꜟ⌐╙

≢⅝⌂™ ⅜№╢↓≤╩ ╘≈≈⁸∕╣│ ⌂™⇔ ─

≤↕╣╢═⅝ ≤∆╢⁹™∏╣⌐∑╟⁸∕─╟℮⌂ ⅜ ╪≢™⌂

™ ≢│⁸Tephra2 ─ ╩ ⌐ ╕ⅎ╢↓≤⅜ ╘╠╣╢⁹

⸗♦ꜟ⅜ ⇔™─⅛⁸ ⸗♦ꜟ⅜ ⇔™─⅛≤™℮

─╟℮⌂╙─≢│⌂ↄ⁸™∏╣╙ ⅝⌂ ╩ ╪≢™╢⅛╠⁸∕─

╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

( ) ╙℮ ≈⁸Tephra2 ─ ⅝⌂ ≤⇔≡⁸ ⅛╠─ ≤

™℮ ⸗♦ꜟ─ ─ ⅜ ╡ ╕╣≡™⌂™≤™℮ ⅜№╢⁹ 

  ₈ ₉≤│⁸ ⅜ ⌐ ⇔⁸ ─ ⅜ ─ ≤

∂⌐⌂∫√ ⁸ ⅜ ⅝─ ╩ ∫≡⁸ ⌐ ⅜∫

≡ ╩ ∆╢ ╩™℮ ∕─ ─↓≤╩₈ ₉≤╙™

℮⁹ ─ ⁹ 
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  │⁸↓─₈ ₉⌐≈™≡⁸Tephra2 ⌐ ╡ ╕╣≡™

⌂™ ↓∕⁸₈Tephra2 ─ ≢─ ─ ≢№╢₉≤ ═╢

ה ⁹ 

 

ה    

 

  ∕⇔≡⁸ ⌐ ─ ⅝™ ⌐≈™≡⁸ ─╟℮⌐ ═╢⁹ 

  ₈ ⌐ ═√⁸Tephra2 ─▬fiⱣכ☺ꜛfi≢│ ↕™ ─ ≤

╩ ╟ↄ ╘╢↓≤⌐ ⇔√⅜⁸ ⅝⌂ ─ │

╩ ╘╢↓≤⅜╒≤╪≥≢⅝⌂⅛∫√⁹ 

  ↓╣│⁸ ⅝⌂ ─ ⁸ ╟╡ ⅛⌐ ⅜ ⅝™ ⅛

╠╙√╠↕╣╢√╘⌐⁸ ─ ↕╩ ∆╢∞↑≢│ ─

╩ ≢⅝∏⁸ ╩ ⅝ↄ ⅛∆ ⅜№╢√╘≢№╢⁹ ⁸

⌂ ≢ ─ ⅜№╢◄◒▪♪ꜟ Pululagua
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─ 15 ≢│⁸▬fiⱣכ☺ꜛfi⌐╟╡ ⁸ /

≤™℮ ⌐ ™ ™ ≢│ ⁸ / ≤⇔√≤⅝ ⌂

╩ ╠╣╢ ╩ ≡™╢⁹₉ ה  

  ∆╢⌐⁸ ⌐ Tephra2 ╩ ⇔╟℮≤∆╢≤⁸ ⌂

Ɽꜝⱷכ♃⅜ ∫≡ↄ╢ ▬fiⱣכ☺ꜛfi ⌂ ─√╘ ≤™℮↓≤

≢№╡⁸ ⌐ ⇔ↄ⌂∫≡⇔╕℮─≢№╢⁹Tephra2 │ ─╟℮

⌂ ⌐≈™≡│ ≢№╢⁹ 

( ) ↓─╟℮⌂ ⅝⌂ ─ ⌐╙⅛⅛╦╠∏⁸Tephra2 ⌐╟∫

≡⁸₈ ⌂ ⅜ ⅜ ⌐╙ ↓╠⌂™╟℮⌐∆╢₉√╘─

╩ ℮↓≤⌐≥─╟℮⌂ ⅜№╢─⅛⁸ ⌐ ↕╣⌂™ ╡⁸∕

╣╩ ╖⌐∆╢↓≤│ ↕╣⌂™⁹ 

 

► ⌐╟╢ ⱳ☻♃כ  

( )  ─ ⌂ ─ ⌐│ ™╠╣⌂™↓≤ 

  Tephra2 ─ ┼─ ⌐ ⇔≡│⁸ ─ ⅜⁸

⌐ ╦╣√ ⌐⅔™≡ⱳ☻

כ♃ ⌐╟╡ ⇔√₈ ─ ⌐ ╦╢ ◦Ⱶꜙ

─fiꜛ◦כ꜠ ₉≢ ⇔ↄ ⇔≡™╢⁹ 

  ∆⌂╦∟⁸ ⌐╟╣┌⁸₈Tephra2 │⁸ ─ ⅜

⌂⁸ ⌂ ─ ╩ ∆╢√╘⌐⁸ ⅜ ∆╢

╩ ⇔√ ─ꜟכ♠─ ≈≢№∫≡⁸◦Ⱶꜙ꜠כ◦ꜛfi─

Ɽꜝⱷ♃כ
Ы Ы

─ │ ⅜ ⅝ↄ⁸ ─ ⌂ ─

╩ ∆╢∞↑─ ⁸ │⌂™₉≤™℮ ה ⁹ 

 
15 │⁸ ≢ ╩ ∆ ≢№╡⁸Before Present⁸∆⌂╦∟₈ ⅛╠ ₉

╩ ∆↓≤╙№╢⅜⁸14 ≢│⁸ ╩ ≤⇔≡™╢√╘⁸₈ ⅛╠

₉╩ ∆╢↓≤╙№╢⁹ 
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  │⁸↓─ ⌐≈™≡⁸ ─ ≈─ ╩ →≡™╢⁹ 

 

ч ≈│⁸₈ ⌂ ─ ™ ⌐⁸│√⇔≡ ⸗♦ꜟ⅜

⅛≤™℮ ₉≢№╢⁹ ─ │⁸ ⅎ

┌ ╛ ⌂≥⌐ ↕╣╢ ⌐ ╕╣╢ ⌂ ≢

№╡⁸ ─ ⌐╕≢ ╩ ⅎ╢╟℮⌂ ™ ≢│⌂™⁸≤™

℮⁹∕⇔≡⁸ ⌂ ⌐╟∫≡ ⌐ ↕╣╢ ─ ⁸

●☻⁸ │⁸ ∕─╙─⌐ ╩ ⅎ╢╙─≢№╢≤↓╤⁸

─╟℮⌂ ⌂ ⌐≈™≡│⁸∕─ ⅜╒≤╪≥

↕╣≡⅔╠∏⁸ ⅜ ∞≤™℮─≢№╢⁹ 

  ≢ ≤⌂╢─│⁸ ≥↓╤⅛⁸ ⌐╙⌂╢

≢№╡⁸ ╠⅛⌐ ⸗♦ꜟ─ ≢№╢⁹ 

ш ⅜ →╢ ─ ≈ │⁸Tephra 2⅜⁸ ─ ⌐

≈™≡₈ ⌐ ⇔√ ╩ ™≡™╢↓≤₉≢№╢⁹≤╡

╦↑⁸ ─ ≤⇔≡│⁸ ─ 16╛⁸

─ ⌐╟╡⁸ ─ ⅜№╡⁸↓╣╠│ Tephra2 ⌐

↕╣≡™⌂™⁹╕√⁸ ≢╙ ↕╣╢≤⅔╡⁸ ⌐

℮ ⅜ ↕╣≡™⌂™⁹ 

щ ≈ │⁸₈ ╩ ∆╢ ≢ ⌂ ⁸ ─ ╛

⌂≥─ Ɽꜝⱷ♃כ
Ы Ы

─ ≤ ₉≢№╢⁹ 

  ╙∕℮≢№╢⅜⁸ ─ ◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ↄ─

⁸ ─ ⅝™≤ ⅎ╠╣╢ ⅜ ∆╢ ─ ⌂

╩ ≤⇔≡ ⅎ≡™╢≤↓╤⁸ ⇔√ ⌐╟╢◦Ⱶꜙ꜠כ

◦ꜛfi≢│⁸ ◦♫ꜞ○─Ɫ◙כ♪╩ ⇔√↓≤⌐⌂╠⌂™⁸≤

 
16 ⅜ ╣╢ ╩⁸ ≢₈ ₉≤™℮⁹₈ ₉≤│⁸ ╛ ⌂≥─ ⅜⁸

⁸ ⌐ ⌐ ∆╢ ╣─ ╩™℮⁹ 
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™℮⁹ 

 

( )  ─ ⅎ╢  

  ↓╣╠─ ⌐ ⅎ⁸ │⁸ ─ ⌐ ╗ ⅜ ⅎ╢

╙ ⇔≡™╢⁹∆⌂╦∟⁸Tephra2 ≤ ∂ↄ ⸗♦ꜟ⌐ ≠

ↄ◦☻♥ⱶ≢№∫√₈ Ⱡ♇♩꞉כ◒◦☻♥ⱶ₉⁸

™╦╝╢₈SPEEDI₉⌐≈™≡⁸ │⁸

⁸ ⅜ ≤⇔≡⁸ ─ ─ ─√╘─

≤⇔≡ ⇔⌂™ ╩ ⇔√─≢№╢⁹ 

  │⁸ ╣⌐╟∫≡ ⌐ ↕╣╢↓≤⅜ ↕╣╢

⌐≈™≡⁸ ⁸ ⁸ ⅜╡─™∏╣╩≤∫

≡╙⁸ ≤ ∆╣┌ ⸗♦ꜟ─ ⌐ ⇔√ ≢№╢─

⌐ ⇔⁸Tephra2 ╩ ⇔√ ─ │⁸ ─ ⅜

⌂ Ɽꜝⱷ⁸╢╟⌐♃כ ╩ ⇔√ ─◦Ⱶꜙ꜠כ◦ꜛfi≢

№╢⅛╠⁸SPEEDI ╩ ⇔⌂™─⌐⁸Tephra2 ╩ ∆╢≤™℮─│

≢№╢⁸≤™℮─≢№╢ ה ⁹ 

 

( )  ┘ ─ │ ≤│ ─ ─ ≢№╢↓≤ 

  │⁸ⱳ☻♃כ─ ╩⁸ ─╟℮⌐ ╘ↄↄ∫≡™╢⁹ 

  ₈ ⇔√ ─ │⁸ ⌂ↄ≤╙ ≤⅛ ≤⅛─ ─

≤│ ⅎ⌂™∞╤℮⁹ ╡ ╡─ ≤╙ ⅎ∏⁸ ≤│
⁸⁸⁸⁸

─ ─ ≤™℮⌐┤↕╦⇔™╙─≢│⌂™∞╤℮⅛
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

⁹↓─╟℮

⌂ ─ ⌐⁸ ⅜ ⇔≡™╢⁸ ™│ ∑↨╢╩

⌂™≤™℮ ⅜⁸ ⌐ ∆╢≤™℮↓≤│⁸ ─ ≤

⇔≡ ⅎ╢═⅝≢№╢₉ ה  

  ⌂⅔⁸ ─ ─ ⱳ☻♃כ ⌐≈™≡⁸
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∕─ ⁸ ⌐⅔™≡ ╠─ ה ╙⌂™⅜⁸↓╣│ ↄ─

⌐≤∫≡ ─ ⅜⌂™≤™℮↓≤⌐╒⅛⌂╠⌂™⁹ 

 

ᵨ Tephra2≤ ΅ ─  

▪ Tephra2 ─ ⌐ ⇔≡│⁸ ⅛╠⁸Tephra2 ⌐╟∫≡ ↕╣√

⅜⁸ ─ ┘ ─ ╩ ╕ⅎ≡ ⌐╟

╡ ↕╣√ ─ ╩ ≢⅝≡™╢⅛≤™℮ ⅛╠╙ ⇔

≡⅔╡⁸Tephra2 ─ ╩ ╕ⅎ∏⁸∕─ ╩ ⌐ ↑

╣≡™╢╙─≢│⌂™⁸⌂≥≤ ↕╣╢↓≤⅜№╢─≢⁸↓─ ⌐╙

╘ ⇔≡⅔ↄ⁹ 

  ╕∏⁸∕╙∕╙ ⌐╟╢ Tephra2 ─ │⁸ ↕╣≡™

╢ ─ ╩ ╕ⅎ⁸↓╣⌐ ∆╢╟℮⌐ ─Ɽꜝⱷכ♃╩

∆╢╙─ ▬fiⱣכ☺ꜛfi ≢№╢⅛╠⁸ ⅜№╢─│ ≢

№╢⁹ ─≤⅔╡⁸▬fiⱣכ☺ꜛfi ⌐ ∆╢↓≤⌐╟∫≡⁸

⌂Ɽꜝⱷכ♃⅜ ∫≡ↄ╢↓≤╙№╡ ╢─≢№╢⅛╠⁸ ⌐

⅜ ⇔≡™╢╟℮⌐╖ⅎ╢≤™℮∞↑≢│⁸ ≤ ⇔≡ ⅜

⅜♃כ♦─⧵⁹™⌂╠⌂⌐≥↓℮™≥╢№ ≢⅝╢≤™℮↓≤⌐│ ↄ

⌂╠⌂™⁹ 

▬ ╕√⁸╟╡ ⌂ ≤⇔≡⁸ ╛ ⅜₈ ≢⅝≡™╢⅛

≤™℮ ⅛╠╙ ⇔√₉≤∆╢─│⁸ ┘ ─ ⁸

∆⌂╦∟⁸ ⌐⅔↑╢
⁸⁸⁸⁸⁸⁸

≢№∫≡⁸ ─
⁸⁸⁸⁸⁸

≢│⌂™⁹ 

  ⌐≈™≡│⁸ ה ─ ᵨ≢╙ ═√⅜

⁸ ⇔√ ⌐≈™≡⁸∕─ ⌐ √⌂ ⅜ ∆

╢⌂≥ ─ ─ ⌐╟∫≡⁸ ─ ⌐ ∆╢ ╛

╩ ⇔⁸ ⅜ ∆╢↓≤╩™℮ ⁸ ⁹ 
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 ☿fi♃כ─ ╟╡ 17 

 

  

 

 
17 http://www.shimane.geonavi.net/shimane/atsumitsu.htm  
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  ₐ ≤ ₑ⌐╟╣┌⁸ ─ ⌐╟∫≡⁸ │

─ ─ ⅛╠ ⌐⌂╢≤ ↕╣≡⅔╡ ה ⁸

─ ⅜ ≢№∫√ ⁸ ⌐│⁸ ─

⅜№∫√ ╙№╢⁹ 

  Tephra2 ⌐╟∫≡ ⇔√ ⅜⁸ ─ ╩ ≢⅝≡™╢⅛

╩ ∆╢─≢№╣┌⁸↓─ ╩ ⇔√ ─ ⁸ ≤╩

⇔⌂↑╣┌⌂╠⌂™│∏≢№╢⅜⁸ ╙ ╙↓─╟℮⌂ ╩

∫≡™⌂™⁹ 

  ╩ ∑∏⌐⁸ ─ ≤─ ╩ ∆╢≤⁸ ─

╟╡╙ ⌐⌂╢─≢№╡⁸ ╠⅛⌂ ╡≤™ⅎ╢⁹ 

 

ᵩ ╩ ⇔≡™⌂™  

  ₈ ─ ₉╛₈ ─ ₉⅜ ≤∆╢ Tephra2 ⌐╟╢◦Ⱶ

⌐℮╟─↓fi│⁸ꜛ◦כ꜠ꜙ ⌐⁸ ⌐ ≢⅝⌂™≤™℮

⌂ ╩ ╪≢™╢⅜⁸↕╠⌐⁸™∏╣╙⁸₈ ₉ ╩ ⇔≡™

⌂™≤™℮ ╙№╢⁹ 

  ₈ ₉≤│⁸₈ ⌐ ⇔√♥ⱨꜝ⅜⁸ ⌐╟∫≡ ™

⅜╡ ┘ ╩ ∆╢ ≢⁸ ⁸ ⁸ ⁸ ⌂≥≤ ─

₉≢№╢ ה ⁹ 

  ₈ ⅜ ∆╢≤⁸ ⅜ ⇔≡ ⌂≥┼ ╩

╓∆√╘⁸ ≢№∫≡╙ 18⅜ ↕╣╢↓≤⅜№₉╢⌂≥≤

↕╣≡™╢ ה ⁹ ⅜ ⇔≡™√

₡ / ₢≤™℮ │⁸ ⅛╠ ⇔√ ─

≢№∫√↓≤⅜⁸↓╣╕≢─ ─ ≢ ╠⅛⌐⌂∫≡™╢⁹

 
18 Volcanic Ash Advi ce ─ ⁹ 
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⌐⅔™≡ ⅛╠ ↕╣╢╕≢⁸ │⁸∕─╟℮⌂

⌂ ╩╙ ↔⇔≡ ╩ ∫≡™√⁹ 

  ↓╣╩ ∆╣┌⁸ ⅜ ⅝ↄ⌂╢ │№╢⁹ 

 

ᵪ ╩ ╕ⅎ√℮ⅎ≢⁸⌂⅔ ≤™ⅎ╢⅛ 

▪ ─≤⅔╡⁸ ⌐⅔↑╢ ─ │⁸∕─

⌐ ⅝⌂ ⅜ ⇔⁸№╢™│ ╩ ⇔≡™⌂™⌂

≥⁸ ≢⌂™ ⅜ ⌐ ∆╢⁹∕─√╘⁸ ─ ≤↕╣

╢═⅝│⁸ ●▬♪⅜ ∆╟℮⌂ ⅜⁸ ⅜╙≤╙≤

∫≡™╢ ╛ ╩ ⇔≡╙⌂⅔ ≤™ⅎ╢⅛≢№╡⁸

╛ ╩ ⇔≡ ≤™ⅎ⌂™─≢№╣┌⁸∕─╟℮⌂ ─

│ ≤™℮↓≤⌐⌂╢⁹ 

  ∕℮∆╢≤⁸ ⌂─│⁸ ┘∕╣⌐╟╢┌╠≈⅝ ⅜≥─

≢№╢─⅛⁸ ⌐╟∫≡≥─ ─ ⅜ ⅎ╠╣╢─⅛ ┘

●▬♪⅜ ∆╟℮⌂ ⅜≥─ ─╙─≢№╢─⅛╩ ⇔√

℮ⅎ≢⁸∕╣╠╩ ⇔⁸ ╛ ⅜ ─ ⌐ ╕╣╢

↓≤╩ ∆╢↓≤≢№╢⁹ 

  ⌐⁸ ─ ⌐╟∫≡│⁸ ╛ ╩ ≢⅝⌂

™≤™℮─≢№╣┌⁸ ⌂ ⅜ ⅜ ⌐╙ ↓╠⌂™╟℮⌐∆╢≤™

℮ ─ ⌐ ╠⇔⁸↓╣╩ ≤ ∏⌐⁸ ╩ ╕ⅎ≡⁸ ─

⌂ ╩ ⇔√℮ⅎ≢⁸∕─ ≢ ╙ ⌂ ╩ ∆╢

↓≤⌐╟∫≡⁸ ⇔≢╙ ╩ ∆╢≤™℮─⅜⁸ ─ ─₈

⌐ ⅛≈ ─ ╩⇔⌂↑╣┌⌂╠⌂™₉↓≤╩ ↑╠╣√

─ ≤™℮═⅝≢№╢ ⁹ 

▬ ⇔⅛╢⌐⁸ ●▬♪│⁸ч ─ ⌐ ╦╠∏ ⌐ ⅜ ↓╢

≤ ∆╢≤™℮ ⁸ш ─ ╩ ⇔⌂™≤™℮ ┘щ
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⅜ ⅝™ ⌐ ≠ↄ ╩ ⇔≡™╢≤™℮ ⌐≈™

≡⁸∕╣⅜≥─ ─ ≤⌂╢─⅛ ╠ ∆╢↓≤⌂ↄ⁸╕√⁸

⅜╙≤╙≤ ∫≡™╢ ⌐≈™≡⁸∕╣⅜≥─ ─╙─⌂─

⅛ ╠ ∆╢↓≤⌂ↄ⁸ ⌐™∏╣⅛ ≢ ╡╢≤ ⇔≡™╢⁹

─↓ⱶ⌐⅔™≡⁸כ♅ ⅜ ↕╣√ ╙⌂™⁹ 

  ⇔√⅜∫≡⁸ ─ ⌐ ∆╢ ●▬♪─ ╘

│⁸ ⅜ ∫≡™╢ ╛ ─ ╩ ⌐ ≢

⅝≡™⌂™⌐╙⅛⅛╦╠∏⁸ ≢ ═╢≤⅔╡⁸₈ ─ ₉ │

₈ ─ ₉─™∏╣⅛ ╩ ∆╣┌ ╡╢≤⇔≡™╢ ≢

≢№╢⁹ 

 

 ₈ ─ ₉ ┘₈ ─ ₉│ ⌂╙─≤│™ⅎ⌂™↓≤ 

ᵥ ♅כⱶ⌐⅔↑╢ ─  

  ●▬♪│⁸ ─≢ⱶכ♅ ╩ ↑≡ ↕

╣√╙─≢№╢⅜⁸∕─ ─ ≢⁸ │⁸ ₡g/ ₢≤™℮ ⌐

≈™≡⁸₈↓─ ─ ─ ≤™℮─│ ⌐ ─ ™ 19≢⁸

™≤╙ ⌐ ⅎ≡⇔╕℮╟℮⌂╙─⅜ ₁№╢∞╤℮⌂≤ ╦↨╢╩ ⌂

™₉≤ ⇔≡™╢ ה ⁹ 

  ╕√⁸ ⌐⅔™≡⁸ ─ ≢№╢ │⁸

─ ᵒ ┘ᵓ≢ ↕╣√₈ ₡g/ ₢₉≤™℮ ●▬♪

─₈ ─ ₉ ┘₈ ─ ₉⌐ ∆╢ │⁸ ⌂ ≢

─ ≢№╢≤ ═≡™╢ ה ⁹ 

  ↓─╟℮⌐⁸₈ ₡g/ ₢₉≤™℮ │⁸₈™≤╙ ⌐ ⅎ╢↓≤╙

₁№₉╡⁸₈ ⌂ ≢─ ₉≢№∫≡⁸ ╩ ⌐ ╪

 
19 ─ ≤ ╦╣╢⁹ ⌐│⁸₈ ⌐ ─ ™ ₉≤ ⇔≡™╢⁹ 
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∞ ⌂╙─≢│⌂™⁹ 

  ╕√⁸ ⇔√≤⅔╡⁸ ⌐ ⅎ≡╙⁸ ⌂ ⅜ ⇔√

⌐⁸ ⅜⁸ ─ ─ ⌐ ∑™−™ ↕∂

⇔⅛ ╕╣⌂™≤™℮─│ ⅎ ™⁹ ⅜ ╩ ⅎ╢╟℮⌂ ⌐

│⁸ ╩ ↓∆↓≤│╟ↄ ╠╣≡™╢ ⁹ 

 

 ≤ ≤─ 20 

 

ᵦ ₈ ─ ₉│ ⌂╙─≤│™ⅎ⌂™↓≤ 

▪ ₈ ─ ₉⌐≈™≡⁸ ●▬♪│⁸ ─ ≤⇔≡ ч

┘ш╩ →≡™╢⅜⁸∕╣╠│ ↕╣√╙─≢│⌂ↄ⁸

 
20 https://www.data.jma.go.jp/svd/vois/data/tokyo/STOCK/kaisetsu/qvaf/qvaf_class.pdf  
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⅜ ∫≡™╢ ╛ ─ ╩ ™ ╢∞↑─ ≤⌂∫≡

™╢⅛≥℮⅛ ╠ ↕╣≡™⌂™⁹ 

  ↓─╒⅛⁸ ш⌐≈™≡⁸ ─ ≤│⁸ ╠┌∫≡™√ ⅜

╡ ╕╢↓≤╩™℮⁹∕╙∕╙⁸ ⌐№╢╟℮⌐⁸ ─

⌂ │ ɫ ⅛╠ ɫ ╕≢ ╠╣⁸

ɫ ╩ ╢ ⅝↕╙ ⌐ ↄ ⇔≡™╢≤↓╤⁸

│⁸ ה ⌐

╟╣┌⁸ ™√ ⁸ ⁸ ⌂≥⌐ ↕╣╢╟℮≢№╢⅜⁸

₈ ≢│ ╕≢ ⇔ⅎ⌂™ ─ ╩ ∆╢√╘⁸↓─

╩ 21⌐ ╖ ╗↓≤│ ≢№╢₉≤↕╣╢ ה

⁹ 

  ↓─ ⅛╠∆╣┌⁸ ⌐ ⇔ ⌂™ ⅜ ⌐╟∫≡

⌐ ∆╢↓≤≢⁸ ⅜ ∆╢≤™℮ ⌐╙≈⌂⅜╡ ╢⁹ 

▬ ↓─ ⌐ ⇔⁸ ╛ ⅛╠⁸ ɫ ─ ⌐≈™≡│⁸

≢ ∑∏⁸ ⇔≡ ∆╢⅛╠⁸ ɫ ─ ╘≡ ⌐ ∫√

╩ ™≡ ∆╢ │⌂™≤ ↕╣╢↓≤⅜№╢⁹ 

  ⇔⅛⇔⁸ ⌂ↄ≤╙ ≢│⁸ ─≤⅔╡⁸ ╙⁸ ɫ

─ ⌐≈™≡╙⁸ ≢ ∆╢↓≤╩ ≤⇔≡⁸ ╩ ⇔

≡™╢ ɫ≢ × -2₡m/s₢ ⁹ ⌐⁸ ɫ ─ ⅜

≢ ≢⅝⌂™─∞≤∆╣┌⁸ ⅜ ≢⅝⌂™│∏≢№

╢⁹ 

► ⌐⁸ ─ ╩ ∆╢⁹ 

  ╕∏⁸ ₐ ₑ ⌐╟╣┌⁸

─ ⅜ ╩ ∆╢≤⅝─ │ ₡ /s₢≤↕╣≡⅔╡⁸

 
21 Tephra Transport and Dispersion Model ─ ⁹ ⸗♦ꜟ╩ ∆⁹ 
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₈ ⌐╟∫≡ ⅜ ╛∕╣ ─ ⅜ ⌐ ↕╣╢≤⁸

⌂⅛⌂⅛ ╕≢│ ⇔≡↓⌂™↓≤⅜╦⅛╢₉≤ ↕╣≡™╢

ה ⁹≈╕╡⁸ ─ ɫ ⌐≈™

≡│⁸ ≢ ╕≢ ≢⅝⌂™ ⅜№╢⅜⁸∕╣╟╡ ⅝™

│ ≢ ⌐ ≤™℮↓≤⌐⌂╢⁹ 

  √∞⇔⁸ ─ ≢│⁸ ⌐╟∫≡⁸ ≢│ ╕≢ ⇔

ⅎ⌂™ ─ ⅜ ↕╣╢⁸≤ ↕╣≡⅔╡⁸ ╩ ⇔

⌂™ ⌐ ⇔≡⁸ ╕≢ ∆╢ ≤╡╦↑⁸ ⌐ ╩

ⅎ╢ ─ ⅜ ⅎ╢ ⅜№╢⁹ 

◄ ⌐⁸ ─ⱷ◌♬☼ⱶ≤⇔≡⁸₈ ─ ⁸ ⁸ ⌂

≥⅜ ⅎ╠╣╢⅜⁸╕∞╟ↄ╦⅛∫≡™⌂™₉≤↕╣≡™╢╙──⁸₈

╩ ╪≢ ∫≡™╢≤™℮ │ ╠⇔™₉≤™℮ ⅜№╢⁹

⌐ ⅜ ⌂─∞≤∆╢≤⁸ ≤ ⇔≡⁸№╢™│ ╩

⌐ ⇔⁸ ⅜ ↕╣√ ╙⁸ ≢ ⅜ ⇔≡™╣┌⁸

─ ⌐╟∫≡ ┘ ⇔≡ ≤⌂╡⁸ ⌐ ↄ≤≥╕╢

⅜ ↄ⌂╢ ↓≤╙ ↓╡ ╢⁹ 

○ ─ ─ ⌐ ⇔≡⁸ ╒

⅛⌐╟╣┌⁸ ⇔√ ⁸ ɫ ─ ⅜ ╘

╢ │⁸ ≢ ⁸ ≢ ≢№╡⁸

⌐ ⇔√ ⌐≈™≡⁸ ╩ ╖ ≢│

─ ─ ╘╢ ⅜ ≢№╢─⌐ ⇔⁸ ≢│ ≤↕╣≡

™╢ ⁹ 

  ─ ≢│⁸↓─╟℮⌐⁸ ɫ ─ ⅜ ∆╢─≢№

╢⁹ 

  ╕√⁸ ⌐ ⇔≡│⁸ ≢⁸ ⅛╠ ─ ⌐

─ ⅜ ↕╣≡™╢⁸≤↕╣≡⅔╡⁸∕╣ ─ ⁸ ≢│
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⅜ ↕╣≡™⌂™ ≈╕╡⁸ ≢ ⇔√ ⅜ ∆╢ ⁹ 

◌ ↕╠⌐⁸ ─ ᵥ≢ ═√≤⅔╡⁸Ⱬ▬ⱴꜝfi♪ ╛ꜘ◐ⱴ

│⁸ ─ ─ ≤↕╣≡™╢≤↓

╤⁸↓╣│ ≢ ɫ ─ ⅜ ↕╣≡

™╢↓≤╩ ⇔≡™╢⁹ 

◐ ↓─╟℮⌐⁸ ⌐≈™≡│⁸∕╣⅜ ╩ ⅝ↄ∆╢ ≢ ↄ

╙ ⌐ ∆╢⌐╙⅛⅛╦╠∏⁸ ●▬♪│⁸ ╩ ⇔⌂™↓

≤⌐╟∫≡≥─ ⅜ ↕ↄ⌂╢─⅛ ╠ ה ⇔⌂™╕╕⁸

╩ ⇔⌂™↓≤⅜₈ ₉≢№╢≤ ╘≈↑≡™╢⁹ 

  ∆═⅝ ⌐≈™≡ ⅜ ↄ↕╣≡™⌂™─≢№∫≡⁸ ●▬

♪─™℮ ш│ ≢№╢⁹ 

  ч⌐≈™≡╙⁸∕╣⌐╟∫≡≥─ ⅜ ↕ↄ⌂╢─⅛─

│ ↄ↕╣≡⅔╠∏⁸ ⌐⁸ ≤╖╢═⅝≢│⌂™⁹ 

 

ᵧ ₈ ─ ₉│ ⌂╙─≤│™ⅎ⌂™↓≤ 

▪ ⌐⁸₈ ─ ₉⌐≈™≡⁸ ●▬♪│⁸ щ─ ╩

→≡™╢⁹ 

  ⇔⅛⇔⁸₈ ┼─ ⅜ ⅝™ ⌐ ≠ↄ ₉≤

™℮╙─⅜ ⌐≥─╟℮⌂╙─≢№╢─⅛ ╠⅛≢│⌂™⁹ ◦Ⱶ

fiꜛ◦כ꜠ꜙ ⌐⅔™≡⇔┌⇔┌ ↑╠╣╢─│⁸ ⁸≡⇔≥☻כ◔

─ ה ╩ ™⁸ ┼─ ⅜ ╙ ⅝ↄ⌂╢

─ ╩ ™≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮⁸ ⅛↕─ ≤

⇔≡ ⌐ ↄ ╩ ∆╢≤™℮╙─≢№╢⁹ 

  │⁸₈ ₉≤™℮ ⅜№╢╒≥⁸ ╦╡╛∆™╙──

≢№╡⁸ ╩ ≥↓╢∆≥☻כ◔ ⅜ ≢№╢⁹ 

▬ │⁸ ⌐ ∆╢ ⌐⅔™≡⁸ ╠⅜ ⌐ ╩
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⇔√⁸ ⌐⅔↑╢ ⅛╠

╕≢ ─ ⁸ ⁸ ⱬ◒♩ꜟ

─ ╩ ⇔√ ≢№╢⁹ 

 

 ⌐⅔↑╢ ⁸ ⁸ ⱬ◒♩ꜟ─  

 

  ↓╣╩ ╣┌⁸ ─ ⅜⁸╒≤╪≥ ⌐┌╠≈⅝⁸ ≤

⅜ ╣╢ ⅜╒╓ ┌⇔≡™╢↓≤⅜ ⅛╢⁹ 

  │⁸↓╣╩ ⇔≡⁸╛╛ ⅜ ⇔⁸ │ ⅛⌂™

⅛─╟℮⌂ ≢◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫≡™╢⅜⁸↓╣⅜ ╡≢№╢↓

≤│ ╠⅛≢№╤℮⁹ 

  ↓─╟℮⌐⁸ ⁸ ⌐ ⅜ ↄ≤ ⇔≡ ╩ ∆╢↓≤

│ ⅛↕─ ≤⇔≡ ℮╙─≢│⌂ↄ⁸ ≡⇔≥☻כ◔

⌐ ∆═⅝╙─≢№╢⁹ 

  ⇔⅛⇔⁸ │⁸↓─╟℮⌂╙─╙₈ ₉≤ ╪≢™╢ ⅜
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№╢⁹≥─╟℮⌂ ⌐≈™≡⁸≥─╟℮⌂ ≢⁸≥─ ─ ⅜

╕╣╢─⅛⁸ ⁸ ↕╣⌂™ ╡⁸ ⌂ ≤ ⅎ╢═⅝

≢│⌂™⁹ 

 

 ™∏╣⅛ ╩ ∆╢≤™℮ │ ≢№╢↓≤ 

ᵥ ↓╣╕≢╒≤╪≥ ≡─ ⅜₈ ─ ₉╩ ⇔≡™╢↓≤ 

▪ ─╟℮⌐⁸ ─ ⌐ ∆╢ ●▬♪─

╘│⁸₈ ─ ₉╙₈ ─ ₉╙⁸₈™∏╣─ ╙

─ ≤ ⇔≡ ⌂ ₉≢№╢⅛╠₈™∏╣⅛─ ⌐╟╡

╩ ∆₉╣┌╟™≤⇔≡™╢ ≢ ≢№╢⁹ 

  ⇔⅛⇔⁸↓╣│⁸ ⅜ ∫≡™╢ ╛ ─ ╩

⌐ ≢⅝≡⅔╠∏⁸ ─ ≤ ⇔≡ ⌂ ⌐⌂∫

≡™╢≤│ ╠⌂™⁹ 

  ⅜ ∫≡™╢ ⌐ ╠∑┌⁸∑╘≡⁸ ─

⌂ ╩ ⇔√℮ⅎ≢⁸∕─ ≢ ╙ ⌂ ╩ ∆╢↓≤⌐

╟∫≡⁸ ⇔≢╙ ╩ ∆═⅝≢№╡⁸ ⌂ↄ≤╙₈ ─

₉≤₈ ─ ₉─™∏╣╩╙ ∫√ ≢⁸ ⌂ ╩ ∆

╢⁸≤™℮ ⌐⌂∫≡™⌂↑╣┌⌂╠⌂™⁹ 

▬ ≤↓╤≢⁸ ●▬♪ ⁸ ⁸ ⌂≥⁸

∞∫√ ⌐⅔™≡ ⌐ ╦∑√ ⇔⅜⌂↕╣√⁹∕─ ≢

│⁸ ⌂ↄ≤╙ ╠⅜ ╢ ╡⁸ ≡─ ⌐⅔™≡₈ ─ ₉

⌐ ∫√ ⇔⅜⌂↕╣≡™╢⁹ 

  ≢╙⁸ ╩ ╢ ╡⁸ ╩ ≤

⇔≡™╢↓≤⅛╠⁸₈ ─ ₉⌐ ∫≡ ⅜ ⇔≡™╢

╙─≤ ⅎ╠╣╢⁹ 
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ᵦ ₈ ─ ₉─ ⅜ ⅜ ⅝ↄ⌂╡ ╢↓≤ 

  ⇔⅛⇔⁸╙≤╙≤⁸₈ ─ ₉│⁸₈ ─ ₉≤ ⇔≡⁸

↕⌂ ⅜ ╢ ≢№╢ ⅜№╢⁹ 

─ⱶכ♅   ≢ ↕╣√₈ ─

─ ⅎ ₉⌐╟╣┌⁸ ─≤⅔╡⁸ ≤™

℮ ≢⁸₈ ─ ₉ ᵒ ≢│⁸ ⅜

─ ─ │ ₡g/ ₢≤↕╣≡™╢⅜⁸₈ ─ ₉

ᵓ ≢│⁸ ⅜ ─ ⁸ ₡g/ ₢≤⌂╢

⁹ 

 

ה  ⌐  

 

  ╕√⁸ ≢ ═╢≤⅔╡⁸ ⌂ↄ≤╙₈ ─ ₉

⌐│⁸ ╩ ↕ↄ ∆╢√╘─₈↔╕⅛⇔₉⅜ ⇔⁸∕─√╘⌐⁸

⌐ ↕™ ≤⌂╢╟℮⌐Ɽꜝⱷכ♃─ ╩ ℮↓≤⅜≢⅝╢⁹ 

  ≤⇔≡⁸₈ ─ ₉≤ ⇔≡⁸ ↕™ ╩ ⅝ ∆↓≤
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⅜ ⌂─≢№╢⁹ 

 

ᵧ ∞↑╩ ∆╣┌ ╡╢≤∆╢─│ ≢№╢↓≤ 

▪ ↓─╟℮⌐⁸₈ ─ ₉│⁸₈ ─ ₉≢ ⇔√ ╟╡

╙ ↕ↄ⌂╢ ⅜№╢⁹ 

  ⅎ┌⁸₈ ─ ₉⌐╟∫≡⁸ ₡g/ ₢≤ ↕╣√≤∆╢⁹

↓╣⌐⁸ ─ │™∫√╪ ⇔≡⁸ ●▬♪─™℮

⅜⁸ ∞∫√ ⁸ ─ │ ₡g/ ₢⌐⌂╢≤

↕╣╢⁹ 

  ↓╣⌐ ⇔⁸₈ ─ ₉≢ ₡g/ ₢≤ ↕╣√≤∆╢≤⁸

∂ↄ ●▬♪─™℮ ⅜ ∞∫√≤⇔≡╙⁸ ─ │

₡g/ ₢⌐⌂╢≤ ↕╣╢⁹ 

  ∕℮∆╢≤⁸₈ ─ ₉≢ ╩ ™√ ₡g/ ₢│⁸

₈ ─ ₉≢ ╩ ╪∞ ₡g/ ₢╟╡╙ ⅝ↄ⌂╢√╘⁸

₈ ─ ₉≢│◌Ᵽ⁹™⌂╣⅝⇔כ ⅜№╢⅛╠™∏╣⅛

≢ ╡╢≤™℮ ●▬♪─ │⁸ ⌐╙ ≤™℮↓≤⅜ ⅛

╢⁹₈ ─ ₉≢≥╣ↄ╠™─ ⌐⌂╢─⅛⁸ ⅜ ∫≡™╢

⅜≥─ ⌂─⅛⁸ ●▬♪─™℮ ⅜ ⌐≥─ ⌂

─⅛⅜ ⅛╠⌂↑╣┌⁸ ₁⌐₈ ∞₉⌂≥≤™℮↓≤│≢⅝⌂™│

∏≢№╢⁹ 

▬ ╕√⁸ ≢ ═√≤⅔╡⁸₈

─ ₉≤₈ ─ ₉─™∏╣⅛ ≢ ╡╢≤™℮ ⅎ ≤⁸

╩ ⇔⌂↑╣┌⌂╠⌂™≤™℮ ⅎ │⁸ ⌐™∏╣⅜ ⇔™

⅛≤™℮ ─ ≢│⌂™⁹ ≤⇔≡⁸™∏╣⅜ ↕╣

╢═⅝⅛ ≥↓⌐ ─ ⅝╩∆╢⅛ ≤™℮

─ ≢№╢⁹ 
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  ∕⇔≡⁸ ≤⇔≡⁸₈ ⅜ ⌐╙ ⌂ ⅜ ↓╠⌂™╟℮⌐∆

╢₉≤™℮ ─ ⌐ ╠∑┌⁸ ╙ ⅜ ⅝™↓≤╩

╘≡™╢ ⁸™∏╣╙ ⇔√℮ⅎ≢ ⌂ ╩ ∆╢≤™℮─

⅜ ⇔™ ≢№╢⁹∕─╟℮⌂ ⅜⁸ ⌐

⅛≈ ─ ╩ ⇔√ ─ ⌐╙ ∆╢⁹ 

  ⅜ ↕ↄ⌂╢ ─╖⌐ ∆╢↓≤│ ≢№╢⁹ 

 

╢↑⅔⌐ⱶכ♅  ─ ╩ ∂ →≡™╢↓≤ 

ᵥ ⌐│ ⅜ ⇔ↄ ↕╣≡™⌂™↓≤ 

  ⌐⅔™≡⁸ ≢№╢ │⁸ ≤

─ ─ ⌐ ⇔⁸ ─ ●▬♪ ⅜⁸№

√⅛╙⁸ ─ ⌐ ≠ↄ ╩ ╕ⅎ≡⁸ ─

─ ⁸ ⌂ ╩ ≡⌂↕╣√╙─≢№╢⅛─╟℮⌐ ⇔≡™√⁹

⇔⅛⇔⁸ ─ ╩╖╣┌ ╠⅛⌂╟℮⌐⁸↓╣│ ≤ ↄ ⌂╢⁹ 

  ●▬♪ │⁸ ─ ≢ ═√≤⅔╡⁸

⁸ ┘ ─ ─ ♅

─≢ⱶכ ╩ ≡⁸ ─ ⌐⅔™≡ ⅜

↕╣⁸ ─ ⌐ ∫≡™╢⁹ 

  ↓─ ─℮∟⁸ ⅜ ⇔√─│⁸ ─ⱶכ♅

≤ ─╖≢№∫√ ⅛╠ ≢⅝

╢⁹ ⁸ ┘ ⁹ ─ │⁸

⅛╠ ⌐ ╘╠╣⁸ ─ ⌐⅔™≡⁸ ↕╣√╙─

⌐⌂∫≡⇔╕∫√⁹ 

  ⁸∕─ ╩ ═╢⁹ 
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ᵦ ♅כⱶ⌐⅔↑╢ ─  

─ⱶכ♅ ▪ ⁸₈ ⌐ ╢

─ ⅎ ₉─ ⅜ ↕╣⁸∕─ ⌐≈™≡ ↕╣≡⅝√⅜⁸ │⁸

₈ ─ ₉⌐ ∆╢ ᵒ≤⁸₈ ─ ₉⌐ ∆╢

ᵓ─™∏╣╙ ⅝⌂ ↕╩ ╪≢⅔╡⁸™∏╣╩╙ ∆╢↓≤⅜

⌐ ⅛╣≡™√ ה ⁸ ה ⁹ 

  ≢│⁸₈ ─ ≠↑ ┘ ⅎ ₉≤⇔≡⁸₈

ᵒ ┘
⁸⁸

ᵓ⌐╟╢ ╩ ₉∆╢≤↕╣ ה ⁸

─ ⌐⅔↑╢₈ ─ ₉─ ≢╙⁸₈ ᵒ
⁸⁸⁸⁸

ᵓ
⁸
⌐╟╢ ╩ ⇔⁸ⱨ▫ꜟ♃ ⌐╟╢ ╩ ∆╢√╘

─ ┘ ╩⁸ ⁸ ⌐╟╡

╩ ∆╢₉⌂≥≤↕╣≡™√ ה ⁹ ╠⅛⌐

─ ╩ ∑≡ ∆╢↓≤╩ ∆╢⅛─╟℮⌂ ≢№╢⁹ 

  ⌐╙⁸∕╣∙╣─ ⌐≈™≡ ⅜ ⅝™⅛╠↓∕⁸ ₁

⌂ ≢ ╩ ™⁸∕─ ⅛╠ ⌂ ╩ ∆╢─⅜⁸ ⌂

╩ ↓↕⌂™╟℮⌐∆╢═⅝ ─ ≤⇔≡ ≢№╢⁹ 

▬ ≢⁸ ─ ⅛╠⁸ ─╟℮⌂ ≤ ╪≢⁸₈ ᵒ

│ ᵓ─™∏╣⅛─ ⌐╟╡ ╩ ∆╢₉≤™

℮ ╙ ╠╣⁸₈ ⌐ ╢ ─ ⅎ ₉⌐╙∕─╟℮⌂

⅜ ╠╣╢ ה ⁸ ה ⁹™╦┌⁸

⅜ ↕╣≡™╢╟℮⌂ ⌐⌂∫≡™√⁹ 

► ∕⇔≡⁸ ─ ≢│⁸ ─

╩ ∆╢ ─ │⌂ↄ⌂╡⁸ ⌐™∏╣⅛ ╩ ∆╣┌╟

™↓≤≤↕╣≡™√─≢№╢ ה ⁹ 

  ⇔⅛⇔⁸↓╣│ ─ ╩ ╕ⅎ≡ ↕╣√╙─≢│⌂ↄ⁸

≢№╢ ⅜ ─ ╩ ╕ⅎ∏⌐ ╡ ╪∞╙─≢№
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╢⁹╗⇔╤⁸ ≢№╢ ╛ │⁸ ─ ╩

╕ⅎ⁸╟╡ ⌂ ╩ ∆═⅝↓≤╩ ⇔≡™√↓≤⅜℮⅛

⅜ⅎ╢⁹ 

 

ᵧ ♅כⱶ⌐⅔↑╢ ─  

⌐ⱶכ♅ ▪ ⇔√ ⅛╠│⁸ ┘

─ ╩ ∂⁸ ⌂ↄ≤╙⁸™∏╣⅛ ╩ ∆╣┌╟™≤™℮ │

⌂↕╣≡™⌂™ ┘ ⁹ 

▬ ╗⇔╤⁸ ⌐⅔™≡│⁸ ≤⇔≡ ⅛╣√ ה

≢№╢ ≤ ─ ⅛╠⁸↓─╟℮⌂ ⅎ ≤

│ ╣⌂™ ⅎ⅜ ↕╣≡™╢⁹ 

  ╕∏⁸ │⁸ ⌐⅔™≡ ─ ⌐

∆╢ ⅜ ⌐ ╦∫≡⇔╕∫√↓≤╩ ╕ⅎ⁸ ─≤⅔

╡⁸ ─ ∫≡™╢ ─ ⌐ ≠™≡⁸ ⅜≥─╟℮⌂ ⌐

⌂╢─⅛╩ ∆═⅝↓≤╩ ↄ ⇔≡™╢⁹∕⇔≡⁸∕℮™∫√

⅛╠ ⅛╣╢ ₈ ─ ₉⌐ ≠ↄ ≤ ⅎ╠╣╢ ≤⁸

◦Ⱶꜙ꜠כ◦ꜛfi⌐╟∫≡ ╠╣√ ₈ ─ ₉⌐ ≠ↄ

≤ ⅎ╠╣╢ ≤╩ ⇔≡⁸ ≈≢╙™™⅛╠⁸ ⌂ ╩ ∆

═⅝∞≤™℮↓≤╩ ⇔≡™╢ ה ⁹ 

  ∆╢⌐⁸ ≤⇔≡│⁸∕╙∕╙⅜⁸₈ ─ ₉≤₈

─ ₉⌐≈™≡⁸ ⌂ ─ ╩∆╢↓≤ ╩ ⇔≡™╢─

≢№╡⁸⇔∫⅛╡≤⇔√ ╩ ℮═⅝↓≤⁸ ⌐⁸ ─ ≤⁸◦Ⱶ

fiꜛ◦כ꜠ꜙ ≤╩ ∆═⅝
⁸⁸⁸⁸⁸⁸⁸

↓≤╩ ⇔≡™╢─≢№∫≡⁸

│⁸↓─╟℮⌂ ─ ╩ ⇔⁸ ─ ╛◦Ⱶꜙ꜠כ◦ꜛ

fi ≤─ ה ╙ ╦∏⁸╦∏⅛ ≢ ╩ⱶכ♅ ╦╠∑√─

≢№╢⁹ 
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ה   

 

► │⁸ ⌐⅔™≡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⌐≈™≡

⇔≡™╢⁹ 

  │⁸ ─ ⌐⅔™≡⁸ ↕™ ≢ ≤⇔

≡ ⇔≡™╢≤↓╤⁸₈ ⌐ ™√ ⅜ ⅝⌂ ╩ ∫≡
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

™╢
⁸⁸
─≢⁸∕╣∞≤⁸ ╒≥─ ↕╪ │ ⅝™╙─│ ≢

∟╢─≢ ↕╣⌂™≤™℮⁸∕↓≤ ⅜℮╕ↄ ╣≡™╢─⅛≤

™℮≤↓╤╩∟╞∫≤ ⌐ ∫√₉≤ ═≡™╢ ה ⁹ 






