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̂˨˴ отм 
 

˭͍͙͊ͫͤͦͤ͟Σ ͔ͪ͒͊͟ͼ͜ΎΣ ͍͙͍͔͒͊ͼΈ ͜ ͍͙͎͍ͦͭͦ͡Ό͍͊; 
˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿Φ ˸͔͊͊ͪͤ͊͟͟ 

˨ͪͯͯ͟ΊͭΈͫΎ ͎͒ͤͦ͘͜ ͘ ͪ͜΄͔ͤͤΎͣ ͍;͔ͤͦ͝ ͙ͪ͊͒ ˿ͯͣͫΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͨ ͔͎͎͒͊ͦ͜;͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟ όͨͪͦͭͦͦ͟͡ Ѕ 3 ͍ ͒͜ 27.10.2014) 

 
 

˾͔͒͊͟ͼ͚ͤ͊͜ ͔͎ͦ͟͜͡ΎΥ  
ˢΦ ˢΦ ˿͋ͪͯΊ͍͊ ς ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό͎͍͙͚ͦͦͤ͡ ͔ͪ͒͊ͭͦͪ͟) 
ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ̐Φ ˢ͍ͤͭͦͤͦ͊ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˨͗Φ ˣ͜΄ͦ ͨς ͨ ͪͦͺ͔ͫͦͪ ˿ͻ͒ͤͦ͜-˸͜;͙͎͊ͤͫΈ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ό˿̊ˢύΤ 
˴Φ ˣΎ͔ͦ͋͗ͫ͡Έ͊͟ ς ͒ ͦͭͦͪ͟ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ ό˽ͦ͡Έ΅͊ύΤ 
ˣΦ ˤΦ ˥ͦ͒ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˤΦ ͔͔̐ͪͣͤͦ͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˩Φ ˴͍͙͊ͤͭͦ; ς ͨ ͪͦͺ͔ͫͦͪΣ ͒ͦͭͦͪ͟ ͻ͍͙͚͊͋ͭͦ͊ͤ͜͜͡ ό˽ͦ͡Έ΅͊ύΤ 
˻Φ ˻ Φ ˴͔ͦͪͦͫͭ͡Έ͍ͦ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό˾ͦͫ͜ΎύΤ 
̇Φ ˴͍ͯͪͦͫ͟Έ͙͚͟ ς ͒ ͦͭͦͪ͟ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ ό˽ͦ͡Έ΅͊ύΤ 
˻Φ ˤΦ ˶͍ͦ͋ͦ͊ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˤΦ ˸͙ͻ͚͙͊͡;͔ͤͦ͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˥Φ ̑Φ ˹ͦ͊͜͟͡͝ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˱Φ ˻͎͜Ίͤͦ͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύ 
ˤΦ ˱Φ ˿͍ͭ͊ͭ͊͜͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
ˤΦ ˻Φ ͙̇ͤ͟͜ ς ͒ ͦͭͦͪ͟ ͺͦͫͦ͜͡ͺͫΈ͙͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝); 
˹Φ ˹Φ ͚̉͊;͔ͤͦ͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˿Φ ̉͊΄͔;͙͍ͤͦ͊͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
ˢΦ ˱Φ ˴͔ͯ͒ͪͤͦ͟ ς ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˸Φ ˻Φ ˶͊͊ͪ͘Ί͍ ς ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˥Φ ˴͍ͦͦ͊͘͡ ς ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˸Φ ˽ͦ͡Ύ͍ͦ͊͟ ς ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό̂ͪ͊ͤ͊͟͝ύΤ 
˸Φ ˢΦ ˣ͚ͦ;͔ͤͦ͟ ς ͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό͍͍͒ͨͦ͒͊͜͜͡Έ͙͚ͤ ͔͔ͫͪͭ͊ͪ͟ύ 
ό̂ͪ͊ͤ͊͟͝ύΤ 
˱Φ ˢΦ ͙̉ͫͭΎ͍ͦ͊͟ ς ͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό͔͔ͫͪͭ͊ͪ͟-͙ͦͦͪ͒ͤ͊ͭͦͪ͟ύ 
ό̂ͪ͊ͤ͊͟͝ύ 

 
 

˭͍͔͔͊ͭͪ͒͗ͤͦ ͔͙ͨͪ͒͘͜ΊΌ ˤˢ˴ ͙̂ͪ͊ͤ͟͝ Ύ͟  
ͺ͊ͻ͍͙͚ͦ ͗ͯͪͤ͊͡ ͘ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟  
όˣΌ͔͔ͭͤ͡Έ ˤˢ˴ ͙̂ͪ͊ͤ͟͝Σ нлмл ͪΦΣ Ѕ сύ 

 

̂ ͗ͯͪͤ͊͜͡ ͍͔͒ͦ͋ͪ͊͗ͤ͜͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͘ ͙ͨͭ͊ͤΈ 
͍ͨͦͪͤ͜Ύ͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͔ͭͦͪ͜͝ ͭ͊ ͫͭͦͪ͜͜͝ ͍͙ͦͫͭ͜Σ ͘ ͔ͨͪͦ͋ͣ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ 
ͨͪͦͼ͔ͫͯ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡Σ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͔ͣͤ͒͗ͣͤͭͯΣ ͊ ͭ͊ͦ͗͟ ͙ͨͭ͊ͤΈ ͔͍͙͙ͪͫͭ;ͤͦ͝ 
͍͙ͦͫͭ͜ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͍͙ͤͦͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͭ͊ ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ ͼ͔͚ͤͤͦͫͭ͜Φ 

 
 

ϭ ˿ͯͣ˨˽̂ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟Σ нлм4 
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3 

˝˛˔ˑ˴˘ ˴Ȣ ˜˝˛ˎ˘˒˙˕ ˜˛˝˴ˏ˚ˬ˘˩˚˛˵ ˜˒ˑˍː˛ː˴˗˕ 
 

̂˨˴ отΦлмпΦр όтоύ 
˻Φ ˤΦ ˣ͊ͪ͊͋͊΄ 

˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ζ˶Έ͍͍ͫ͜Έ͊͟ ͔ͨͦͭ͜͡ͻͤ͊͜͟η 
 

˿˽˩̇ˮ̅˱˴ˢ ˹ˢˤ̉ˢ˹˹̒ ˴ˢ˹ˢ˨˿̎˴ˮ̆ ˨˱́˩˯  
̂ ˽˩˾˱˻˨ ˾ˢ˹˹̎˻˥˻ ˨ˮ́ˮ˹˿́ˤˢ 

 

̂ ͫͭ͊ͭͭ͜ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͔ͨͪͦ͋ͣ͊͡ ͍ͤ͊;͊ͤͤΎ ͊ͤ͊͒ͫ͟Έ͙͟ͻ ͔͚͒ͭ͜ ͯ ͔ͨͪͦ͒͜ ͪ͊ͤͤΈ͎ͦͦ 
͙͙͍͒ͭͤͫͭ͊Φ ˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͚͔͒ͫͤͤͤ͘͜Ύ ͊ͤ͊ͯ͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ΅ͦ 
͍͙͍ͫͭ͜͡ΌΊ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͦͫͭ͜ ͚ ͍͙ͪͦͭͯ͘͟ ͡Ό͙͙͒ͤ ͍ ͪ͊ͤͤΈͦͣͯ ͙͙͍͒ͭͤͫͭ͜ ͭ͊ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͫͨͼ͙ͺ͙͜͟ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΦ ˸͔͎ͭͦ͒ͦͦ͜͡Ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͔ͨͪ͒͋͊;͊͊͡ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͙ͭͦͪͭ;͙ͤͻ ͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͔͍ͣͭͦ͒͜Φ ˤ͙͍͔ͫͭͤͦ͜͡ 
͙͍ͦͫͦ͋ͦͫͭ͜͡ ͎ͨͪͦͪ͊ͣ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͔ͦͣͨͫ͟͟͡ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ 
͙͙͙͒ͭͤΣ ΅ͦ ͺͦͪͣͯΌͭΈͫΎ ͍ ͔ͨͪͦ͒͜ ͪ͊ͤͤΈ͎ͦͦ ͙͙͍͒ͭͤͫͭ͊ ͍ ˴͊ͤ͊͒͜Φ ˭͔ͪͦ͋ͤͦ͡ ͍͙͍͙ͫͤͦ͟ ͨͪͦ 
ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͤ͊ ͫͦͼ͊͜͡Έ͙͚ͤΣ ͎͙͍͙͚ͦͤͭͤ͟͜Σ ͺ͙͘͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟ 
͙͙͙͒ͭͤ ͍ ͔ͨͪͦ͒͜ ͪ͊ͤͤΈ͎ͦͦ ͙͙͍͒ͭͤͫͭ͊Φ ˿͔͔ͪ͒ ͔͔͙͍ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ 
͍͙ͤ͊͘;͔ͤͦ ͍͒ͦͫ͒͜ ˴͙͊ͤ͊͒ ͯ ͫͺ͔ͪ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͚͒ͭ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍ ͨͦ;͍͚͊ͭͦ͟͜ ΄ͦ͟͜͡Σ Ύ͟ 
͎ͤ͊ͫͭͯͨͤͦͦ ͔ͦͣͨͦͤͤͭͯ͟ ͙͔͙ͫͫͭͣ ͔͔͔͍ͤͨͪͪͤͦ͝ ͍͙ͦͫͭ͜ ͙ͪ͊ͤ͟͝Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ˴͊ͤ͊͒͊Σ ͍ͦͫͭ͊͜ ͚ ͍͙ͪͦͭͦ͘͟ ͯ ͪ͊ͤͤΈͦͣͯ ͙͙͍͒ͭͤͫͭ͜Σ ͍ͤ͊;͊ͤͤΎΣ 
͍ͤ͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊Σ ͤ͊ͤͤ͘ΎΣ ͍͙ͤ͊;͙͟ ͚ ͯͣͤͤ͜ΎΣ ͫͦͼ͊͜͡Έ͙͚ͤΣ ͎͙͍͙͚ͦͤͭͤ͟͜Σ ͺ͙͘͜;͙͚ͤ 
͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤΦ  

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˹͊ ͨͦ;͊ͭͯ͟ ̆̆˱ ͫͭͦͭͭ͜͡Ύ ͍ͤ͊͋ͯ͊Ί ͙͍ͦͫͦ͋ͦ͡͝ 
͊ͭͯ͊͟͡Έͤͦͫͭ͜ ͔ͨͪͦ͋ͣ͊͡ ͔͔͔͍͎ͤͨͪͪͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͦͻͦͨ͡ΌΊ ͍ͫ͜ ͔͙ͨͪͦ͒͜ 
͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤ ͭ͊ ͔͔ͨͪ͒͋͊;͊Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͚͎ͦͦ 
ͺͦͪͣ ͜ ͍͙͍͒͜Φ ˽͍ͦͤͦͼ͙͚ͤͤ͜ ͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͫ͊͒ͤͦͣͯ͟͡ ͫͦͼ͊͜͡Έͤͦ-
͙ͨͦͭ͜͡;ͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ ͫͭ͊Ί ͔͙͍͙ͤͣͦ͗ͣ͡ ͔͋͘ ͯͣͤͤ͜Ύ ͙͍͊ͭͤͦ͟ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ 
ͫͯͫͨ͜͡Έ͙ͤͻ ͨͪͦͼ͔ͫ͊ͻ ͜ ͍͙͊͒͊ͨͭͯ͊ͭͫΎ ͒ͦ ͯ͟͡Έͭͯͪͤͦ͝Σ ͔ͭͤ͜;ͤͦ͝ ͭ͊ ͍ͣͦͤͦ͝ 
ͪͤͦͣ͊ͤͭͤͦͫͭ͘͜͜͜Φ ˱ ͙͡΄͔ ͍ͦͫͭ͊͜ ͍ ͚ͤ͊΄͙ͪ΄ͦͣͯ ͪͦͯͣͤͤ͘͜͜ ͼΈ͎ͦͦ ͍ͫͦ͊͡ ͔ͣͦ͗ 
͎͙͒ͦͨͦͣͦͭ ͯͫͨ͜΄ͤͦ ͍͙ͨͦͪ͊ͭͫΎ ͘ ͼ͙ͣ ͍͊͒͊ͤͤ͘ΎͣΦ ˤ͙͍͔͊͗͡ ͤ͊͘;͔ͤͤΎ ͣ͊Ί 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͦͫͭ͜ ͚ ͍͙ͪͦͭͯ͘͟ ͔͚͒ͭ͜ ͯ ͔ͨͪͦ͒͜ ͪ͊ͤͤΈ͎ͦͦ ͙͙͍͒ͭͤͫͭ͊Σ ͙ͦ͟͡ 
͊͊͒͊͘͟͡ΌͭΈͫΎ ͍͙ͦͫͤͦ ͔͔͔͍͎ͤͨͪͪͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ͺͦͪͣͯΊͭΈͫΎ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ 
͍ͤ͊;͊ͤͤΎΣ ͊ ͭ͊ͦ͗͟ ͍͙ͪͦͭͦ͘͟ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͍ͦͫͦΌ͍͙͊ͭ ͤ͊ͤͤ͘ΎΣ ͍͙ͨͤ͊͊ͭ͘͜ 
͍͙ͤ͊ͦ͟͡΄͚ͤ͜ ͍ͫͭ͜Σ ͔͙͒ͤͭ͜ͺ͍͙ͯ͊ͭ͜͟ ͔͔ͫ͋ ͍ ͤΈͦͣͯ ͭͦ΅ͦΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˹͔͔͔͍ͨͪͪͤ͊ ͍ͦͫͭ͊͜ ͭ͊ ͝͝ ͍͙ͪͦͭͦ͘͟  ͯ
͙ͪͤ͘͜ͻ ͪ͊ͤ͊͟͝ͻ ͍ͫͭͯ͜Σ ͔ͦͪͣ͊͘͟Σ ͜ ͍ ˴͊ͤ͊͒͜Σ ͍͙͍;͊ΊͭΈͫΎ ͙͙͊ͪͯ͋͗ͤͣ͘͜  ͚
͍ͭ͜;͙ͤ͘Ύ͙͙ͤͣ ͍ͤ͊ͯͦ͟ͼΎ͙ͣΥ ̑Φ s ͡ͺΈ͍ͦͪͦΣ ˶Φ s ͤͼ͙ͺ͔͍ͪͦΣ ̑Φ x ͊͋͊ͤͫΈ͙͚͟Σ 
.̆ x ͔͒ͤ͊ͪ;͙͟Σ ˹Φ x ͒͜Ό͟Σ ˤΦ x ͔͊͗͟͡Σ ́Φ ʕ ͔͊ͯͤͦ͟͟͡, ˤΦ ʕ ͙͎͍ͤͦͪ͊͒ͦ͊Σ ˥Φ ʕ ͦͪͦͤ͊͟Σ 
́Φ ˨ ͔ͫΎ͍ͭͦΣ ˢΦ ˴ ͊ͨͯͤ͡Σ ˿Φ ˴ ͊;ͦͪΣ ́Φ ˴ ͦ΄͍ͣ͊ͤͦ͊Σ ˢΦ ˴ ͪͦͨ͜͡Σ ̅Φ ˴ ͯͣ͋ͫΣ 
˸Φ ˶ ͔΅͔ͤͦ͟Σ ˭Φ ˸ ͊͡Έ͍ͦ͊͟Σ ˻Φ ˹ ͍͙͍ͦͦ͟Σ ˤΦ ˻ ͙͍ͫͨͦ͊Σ ˿Φ ˾ ͍ͦͣ͊ͤͦ͊Σ ˱Φ ˾ ͯͫͤ͊͟Σ 
ˢΦ ˿ ͋ͪͯΊ͍͊ ͭͦ΅ͦΦ ˻͍ͫͭ͊͜ ͭ͊ ͍͙ͪͦͭͦ͘͟ ͯ ͪ͊ͤͤΈͦͣͯ ͙͙͍͒ͭͤͫͭ͜ ς Ί ͔ͦͣͨͦͤͤͭͦͣ͟ 
ͼΈ͎ͦͦ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͺ͔͔ͤͦͣͤͯΦ ́͊͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡Σ Ύ͟ ˹Φ s ͫ͊ͪͤ͊͟͜Σ 
˽Φ x ͊;͙ͤͫΈ͙͚͟Σ ˥Φ x Ί͡ΊͤΈ͊͟Σ ˨Φ x ͔ͪͭͭΣ ˨Φ ˥ ͦͪ͒ͦͤΣ ˥Φ ˥ ͍ͯͪͦͫ͟Έ͊͟Σ ˨Φ ˨ ͔͙ͤͫΌ͟Σ 
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˿Φ ˴ ͍ͦͦ͊͘͡Σ ˿Φ ˶ ͯͨ͊ͤΣ ˶Φ ˽ ͍͍͊ͦ͊͡ ͙͍ͨͪͫΎ͙͙ͭ͡ ͍ͫͦ͝ ͍ͤ͊ͯͦ͟͜ ͍͙ͪͦ͒͘͜͟ 
͍͙͍;͔ͤͤΌ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͚͎ͦͦ ͔͍͊ͫͨͭ͟͜Σ ͔ͨͪͦͭ ͍͒ͦͫ͒͜ ˴͙͊ͤ͊͒ ΅͔ ͔ͤ 
͍͍͒ͦͫ͒͗ͯ͊ͫ͜͡ΎΣ ΅ͦ ͚ ͍͙ͯͣͦͦ͘͡ ͍͙͋ͪ͜ ͔͙ͭͣ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙͍͔ͫͭͤͤ͜͜͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͊ͤ͊ͯ͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͎ͨ͒͊ͦ-
͎͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͙͍ͨͪͫΎ;͔ͤͦ͝ ͔ͨͪͦ͋ͣ͜͡ ͍͙ͦͫͭ͜ ͚ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͯ ͔ͨͪͦ͒͜ 
ͪ͊ͤͤΈ͎ͦͦ ͙͙͍͒ͭͤͫͭ͊Σ ͊ ͭ͊ͦ͗͟ ͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͔ͫͨͼ͙ͺ͙͜͟ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˨͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͙ͤ͊͘;͔͙ͤͻ ͍͊͒͊ͤ͘Έ 
͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ ͔͙ͣͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ς ͙͍͙͚ͦͨͫͦΣ 
͙͙ͫͭ͊ͭͫͭ;͙͚ͤ ͜ ͙͍͙͚ͦͣͨ͊ͪ͊ͭͤ͟ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͍ͦͫͤͦ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͯ ͔ͨͪͦ͒͜ 
ͪ͊ͤͤΈ͎ͦͦ ͙͙͍͒ͭͤͫͭ͊Τ ͫͭͪͯͭͯͪͤͦ͟-ͺͯͤ͟ͼͦͤ͊͜͡Έ͙͚ͤ  ͜ ͎ͦͦ͜͟͡-͙͔͙͚ͫͫͭͣͤ ͒͡Ύ 
͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͊ͤ͊͒ͫ͟Έ͙͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΤ ͔͙ͣͨͪ͜;ͤ͜ ς 
͔͙͋ͫ͒͜ ͘ ͨͪ͊ͼ͍͙͙ͤ͊ͣ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡  ͜ ͫͣ͜ΩΎ͙ͣ ͣΦ x ͎ͯͪͤͭͦͤ͜͡ 
ό˻ͤͭ͊ͪͦ͜Σ ˴͊ͤ͊͒͊ύ ͒͡Ύ ͋ͦͪͯ͘ ͔͍͙ͨͪͤͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ 
͍͙͍ͫͭ͜͡ΌΌͭΈͫΎ ͙ͭͪ ͍ͦͫͤͦͤ͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤ ͍ ͪ͊ͤͤΈͦͣͯ ͍͜ͼ͜Υ ͍͒͊ ͘ 
͙ͤͻ ͎ͤ͊ͦͦ͡΄ͯΌͭΈ ͤ͊ ͭͦͣͯΣ ΅ͦ ͙͙͒ͭͤ͊ ͍ͤ͊;͊ΊͭΈͫΎ ͍͙͊ͭͦͣ͊ͭ;ͤͦΤ ͔͚ͭͪͭ͜ ͙ͦͨͫͯΊ 
͙͙͒ͭͤͯ Ύ͟ ͙͍͎͊ͭͤͦͦ͟ ͯ;͙͊ͫͤ͊͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ ̒͟ ͎ͤ͊ͦͦ͡΄ͯΊ ̂Φ ˿ ͊ͤ͟͜͡Σ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔͎ͭͦͦ͜͡;ͤͦ͝ ͔ͭͦͪ͜͝Σ ͔ͪͦͪͦ͋ͤͦ͘͡͝ ͍͚͊ͫͭͪͫ͜Έ͙ͣ͟ ͯ;͔͙ͤͣ 
.˴ ˶ ͔ͦͪͤͼͦͣΣ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤ Ί ͎͊ͤ͊ͦ͜͡;͙ͤͣ ͒ͦ ͍͙ͪͦͭͯ͘͟ ͍͙͙ͭ͊ͪͤΣ ͊ ͨͦ;ͯͭͭΎΣ 
Ύ͟͜ ͨͦΎͫͤΌΌͭΈ ͝͝ ͍͔ͨͦ͒ͤͯ͜͟Σ ς ͨͪͦΎ͍ ͍͔͙ͪͦ͒͗ͤͻ ͙͍ͤͫͭͤͭ͜͟͜ ͍͙͙͍͗͊ͤͤΎ ͭ͊ 
͔͔͔͋ͪ͗ͤͤ͘Ύ ͍͙͒ͯ ώфϐΦ  

͔́ͦͪ͜Ύ ͍͔͎͔ͦͤͪͤ͟ͼ͜͝ ͍͒ͦͻ ͺ͍͊ͭͦͪ͟͜Σ ͔ͪͦͪͦ͋ͤ͊͘͡ ˤΦ ̊ ͔ͭͪͤͦͣΣ ͍͙͒͜͡ΎΊ 
͍͙ͪͦͭͦ͘͟ ͙͙ͨͪͪͦ͒ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͜ ͙ͪͫ ͻ͔͊ͪ͊ͭͪͯ͟ ͙͙͙͒ͭͤΣ ͊ ͭ͊ͦ͗͟ ͍͙ͪͦͭͦ͘͟ 
͙͙͙͒ͭͤ ͨ͒͜ ͍͙͍ͨͦͣ͡ ͦͭͦ;͔ͤͤΎΣ  ͯΎͦͣͯ͟ ͍ͦͤ͊ ͔͔͍ͨͪ͋ͯ͊ΊΦ 

˹͊ ͤ͊΄͔ ͔͔ͨͪͦͤ͊ͤͤ͟ΎΣ ͍ͨͦͤͦͼ͙͚ͤͤ͜ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤ ͙͍͙͚ͣͦ͗͡ ͯ 
͙͍ͦͤͫͭͪͯͭͤͦͣͯ͟͟ ͔͔͍͙ͫͪ͒ͦ΅͜Σ Ύ͔͟ ͙ͫͨͪΎΊ ͍͔ͫ͋͜;ͤͦͣͯ ͺ͙͘͜;ͤͦͣͯΣ 
ͫͦͼ͊͜͡ΈͤͦͣͯΣ ͔ͣͦͼ͚ͤͦͣͯ͜Σ ͎͙͍ͦͤͭͤͦͣͯ͟͜ ͚ ͍ͣͦͤͦͣͯ ͍͙ͪͦͭͯ͘͟ ώп; сϐ ͜ ͔ͣͦ͗ 
͙ͣ͊ͭ ͤ͊͘;͙͚ͤ ͍͙͍ͨ͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͔͚͒͋ͤͦͫͭ͘͜ ͒ͦ ͍ͤ͊;͊ͤͤΎΦ  

˿ͦͼ͊͜͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͊͋ͦ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ς ͼ͔ ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎΣ 
ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͍͎͊ͭͤͦͦ͟ ;͔ͤ͊͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍ͫͭͯ͜Σ Ύ͙͚͟ 
ͪͦͨͦ͘;͙ͤ͊ΊͭΈͫΎ ͍ ͪ͊ͤͤΈͦͣͯ ͙͙͍͒ͭͤͫͭ͜ ͭ͊ ͙͍ͭͪ͊Ί ͍͍ͨͪͦ͒ͦ͗ ͯͫΈ͎ͦͦ ͙͗ͭͭΎΦ ͔̇ 
͍͔ͦͫͤͦͤ ͍͊͒͊ͤͤ͘Ύ ͙͙ͪͦ͒ͤΣ ͍͙ͦͫͭ͜Σ ͔͎ͪ͜͜͡͝ ͭ͊ ͤ͜΄͙ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͙͍ͤͫͭͭͯͭ͜͜ ώмϐΦ 
˨͜Ύ͡Έͤͫͭ͜ΈΣ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͙͍ͣͦ͗ͦͫͭ͜͡ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͎͙ͪΣ ͺ͍ͦͪͣͯ͊ͤͤΎ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ ͍͙ͪͦͭͯ͘͟ ͫ͊ͣͦͦͤͭͪͦ͟͡Ό ͊͘ ͍͊ͫͤͦ͡Ό ͍͔ͨͦ͒ͤͦ͜͟ΌΣ 
͙ͨ͒ͭͪͣͯ͜Ί ͫͦͼ͊͜͡Έ͙͚ͤ ͭ͊ ͔ͣͦͼ͚͙͚ͤ͜ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤΦ ̂ ˴͊ͤ͊͒͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ 
͔͚͒ͭ͜ мп ͣͫ͜Ύͼ͍͜ ς о ͍ͪͦ͟͜ ͫͨͪΎ͍ͣͦͯΊͭΈͫΎ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ 
͊͘ͼ͍͔͊ͤͤ͜͟͡ΎΦ ˽͙͙ͦ͊ͤ͊ͣ͘͟͟ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͍ͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ 
͊͘ͼ͍͔͊ͤͤ͜͟͡Ύ Ί ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͚ ͍ͣͭͯ͊ͤͤ͜͜Ύ ͍ͦ͒ͤͦͭ͜͟͜͡Τ ͯ;͊ͫͭΈ ͍ ͎ͪ͊͜ͻ ͘ 
͙ͦ͒ͤͦͭ͊ͣ͜͟͡Τ ͍ͨͪͦͨͦͤͯ͊ͤͤΎ ͎ͪ͊͜΄ͦ͟Τ ͯ;͊ͫͭΈ ͯ ͙ͦͪͦͭ͟͟ͻ ͎͍͙ͪͯͨͦͻ ͍͙͒͊ͻ 
͒͜Ύ͡Έͤͦͫͭ͜Φ ˿ͦͼ͊͜͡Έ͔ͤ ͊͘ͼ͍͔͊ͤͤ͜͟͡Ύ ͔͚͒ͭ͜ ͼ͜Ί͝ ͍͍ͦͦ͜͟͝ ͔͎͊ͭͦͪ͟͜͝ ͍ ͙͒ͦͪͦͫ͡ͻ ͭ͊ 
ͦ͒ͤͦͭ͊͜͟͡ͻ ͙ͫͨͪΎΊ ͫͺ͍ͦͯͫͯ͊ͤͤ͟Ό ͝ͻͤΈͦ͝ ͍͎͙ͯ͊Σ ͊ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͫͨ͜͡ΈͤͦΌ 
͎ͪͦΌ ͙͍ͣͦͭͯΊ ͝ͻ ͒ͦ ͯ;͊ͫͭ͜ ͍ ͙ͤ͊ͫͭͯͨͤͻ ͎ͪ͊͜ͻΦ ˤ͙͍͙͊͗ͣ͡ ͤ͊ ͼΈͦͣͯ ͔ͭ͊ͨ͜ Ί 
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͍͔ͫͭ͊ͤͤ͘͜͡Ύ ͍͙͊ͫͤ͡ͻ ͎ͨͦ͡Ύ͍͒͜ ͜ ͎ͨͦ͡Ύ͍͒͜ ͤ͜΄͙ͻΣ ͊ ͙ͨͦ͊ͤͦͣ͘͟͟ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ 
͍ͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͎ͭ͊ͦͦ͟ ͍͔ͫͭ͊ͤͤ͘͜͡Ύ ς ͙͚ͨͪͣ͊ͤͤΎ ͙͒ͯͣ͟ ͦ͒ͤͦͭ͊͜͟͡ ͍ 
͔͙ͤͫ͊͒ͤ͟͡ͻ ͙ͫͭͯ͊ͼ͜ΎͻΦ ˨͙ͭ͜ ͍;͊ͭΈͫΎ ͍͙͙͋͊ͭͫΎ ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡ ͘͜ ͫͻ͙͙ͦ͗ͣ 
͎ͪ͊͜΄͙͊ͣ͟ ͔͋͘ ͦ͋ͣͤͯ͜ ͔͒͜Ύ͙ͣ ;͙ ͔ͪ;͙͊ͣΦ   

ˤ͊͘Ίͣͦ͒͜Ό ͙͙͙͒ͭͤ ͘ ͍͙ͤ͊ͦ͟͡΄ͤͣ͜ ͍ͫͭͦͣ͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ Ύ͟ ͙͒ͤ͊ͣ͜;͙͚ͤ 
ͨͪͦͼ͔ͫΣ Ύ͙͚͟ ͦͻͦͨ͡ΌΊ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͔ͣͦͼ͚ͤͦ͜ ͍ͨͦΩΎ͊ͤ͘͜ ͔͙ͦͣͨͦͤͤͭ͟Σ ͊ ͭ͊ͦ͗͟ 
ͣͤ͘͜ΌΊͭΈͫΎ ͘ ;͊ͫͦͣΦ ˩ͣͦͼ͚͙͚ͤ͜ ͍͙ͪͦͭͦ͘͟ ͍͒ͦ͋ͪ͊͗͊͜Ί ͫͦͼ͊͜͡Έ͙͚ͤ ͍͒ͦͫ͒͜  ͜
ͯ͟͡Έ͙͚ͭͯͪͤ ͔ͦͤͭͫͭ͟͟ ώуϐΦ ˹͍͊;͊͡Έͤ͜ ͎͙ͨͪͦͪ͊ͣ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ όζ˾͊ͣ͊͟ 
͍ͤ͊;͊ͤͤΎ ͯ ͪ͊ͤͤΈͦͣͯ ͙͙͍͒ͭͤͫͭ͜ηΣ ζ˻͍ͫͭ͊͜ ͯ ͪ͊ͤͤΈͦͣͯ ͙͙͍͒ͭͤͫͭ͜ηΣ ζ˾͙͙͚ͦ͒ͤͤ 
͍͙͋ͪ͜ηΣ ζ˿͙ͭ͊ͤ͒͊ͪͭ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͯ ͪ͊ͤͤΈͦͣͯ ͙͙͍͒ͭͤͫͭ͜ηΣ 
ζˤ͔͍͔͙͚ͨͤͤ ͫͭ͊ͪͭηΣ ζ˽͎ͪͦͪ͊ͣ͊ ͍ͤ͊;͊ͤͤΎ ͯ ͪ͊ͤͤΈͦͣͯ ͒ ͙͙͍ͭͤͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͒ͭΎ-
;͎ͦͦ ͫ͊͒͊͟ηύ ͯ ͍ͨͪͦͤ͜ͼ͜Ύͻ ˴͙͊ͤ͊͒ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͍ͦͫͦΊͤͤΎ ͤ͊ͤ͘ΈΣ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͚ ͍͙ͪͦͭͦ͘͟ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͔͚͒ͭ͜ мп ͣͫ͜Ύͼ͍͜ ς о ͍ͪͦ͟͜Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡ΎΥ  

- ͍͙͔ͪ͊͗ͤͤΎ ͨͦ;͍ͯͭͭ͜Υ ͯͣ ͤͤ͜Ύ ͍͙͙ͪ͊͗͊ͭ ͎͔͙͍͊ͪͫͤ͜ ͨͦ;ͯͭͭΎ  ͚͍͔ͨͦ͒ͤͯ͜͟Σ 
͔ͣͦͼ͜͝ όͫͦͪͦͣΣ ͍͙ͤͯΣ ͔͔͔͋ͤͭ͗ͤͤ͘ΎΣ ͎ͦͪ͒ͫͭ͜ΈύΣ ͯͣ ͤͤ͜Ύ ͍͙͙ͪ͊͗͊ͭ ͨͦ;ͯͭͭΎ 
͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͔ͣͦͤͤ͡Ύ ͭ͊ ͎͙ͪΤ 

- ͔͎ͫ͊ͣͦͪͯ͡Ό͍͊ͤͤΎΥ ͔ͣͦͼ͚͔ͤ͜ όͯͣ ͤͤ͜Ύ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ͣͦͯ ͒͡Ύ 
͔͎ͪͯ͡Ό͍͊ͤͤΎ ͔ͣͦͼ͚͜Σ ͍͙͙ͪ͊͗͊ͭ ͔ͣͦͼ͜͝  ͍ ͙ͨͪͫͯͭͤͦͫͭ͜ ͙͒ͦͪͦͫ͡ͻΣ 
͙ͨ͒ͤͣ͊ͭ͜͜ ͚ͤ͊ͫͭͪ͜Σ ͙͚͙ͫͨͪͣ͊ͭ ͍͊͘Ίͣͦ͒͜Ό ͘ ͙͙͒ͦͪͦͫͣ͡ Ύ͟ ͔͔͋ͨ͘;͔ͤ 
Ύ͍͙΅͔ύΣ ͍͔͍͔ͨͦ͒ͤͦ͜͟ όͯͣ ͤͤ͜Ύ ͔͎͍͙ͪ͊ͯ͊ͭ ͤ͊ ͊͋ͦͪͦͤͯ͘ ͘ ͔ͣͭͦΌ 
͙͙͔ͨͪͨͤͤͤΎ ͔͍ͨͤͦ͝ ͒͜͝Σ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͍͊͘Ίͣͦ͒͜Ό ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡ύΣ 
͔͎ͪͯ͡Ό͍͊ͤͤΎ ͍͎͙ͯ͊ όͯͣ ͤͤ͜Ύ ͔͔ͨͪ͟͡Ό;͙͊ͭ ͍͎ͯ͊ͯ ͘ ͎ͦ͒ͤͦͦ ͦ͋ΩΊͭ͊͟ ͤ͊ 
ͤ͜΄͙͚Σ ͺ͍͙ͦͯͫͯ͊ͭ͟ ͍͎ͯ͊ͯΣ ͙͙ͪͦ͋ͭ ͍͙͋ͪ͜Σ ͙͙ͯͤ͊ͭ͟ ͍͍͒ͦ͊ͤͤ͜͜͟͡ΎύΤ 

- ͍͔͔͙͍ͫͨͨͪ͗͊ͤͤ͜ΎΥ ͯͣ ͤͤ͜Ύ ͔͍͙͒ͣͦͤͫͭͪͯ͊ͭ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͍͙͊ͫͤ͡ͻ 
ͨͦ;͍ͯͭͭ͜  ͜ ͨͦ;͍ͯͭͭ͜ ͤ͜΄͙ͻΣ ͨͪͦΎ͍͡Ύ͙ͭ ͭͯͪ͋ͦͭͯ ΅ͦ͒ ͦ ͤ͜΄͙ͻΣ 
͔͍͙͒ͣͦͤͫͭͪͯ͊ͭ ͪͦͯͣͤͤ͘͜Ύ  ͚͍ ͙ͤ͊ͤͤ͘Ύ ͍ͨͪ͊ ͤ͜΄͙ͻ ͦͫ͋͜Τ 

- ͍͔ͫ͊ͣͦͯͫ͒ͦͣͤͤ͜͡ΎΥ ͯͣ ͤͤ͜Ύ ͍͍͙͙͒ͣͦͭ͜ ͤ͊ ͨͪͦͻ͊ͤͤΎ ͎͒ͦͪͦͫͦͦ͡Τ ͙͚ͫͨͪͣ͊-
͙ͭ ͔͔ͫ͋ Ύ͟ ͍͙͍ͦͤ͊͟ͼΎΤ ͍͙ͤ͊͘;͙͊ͭΣ ΅ͦ Ί ζ͔͒ͦ͋ͪη ͜ ΅ͦ ζ͎ͨͦ͊ͤͦηΤ ͍͙͙ͦͪͫ͟-
͍͍͙ͭͦͯ͊ͭ ͍͔͊ͫͤ͡ ͣ͜ΩΎ ͭ͊ ͔ͣͤ͊͜ ͤ͜΄͙ͻ ͦͫ͋͜Τ ͍͙ͪͦͨͤ͊͊ͭ͘͘͜ ͔͔ͫ͋ ͯ ͔͒ͪ͊͘͟͜͡Σ 
͍͍͙͊ͯ͊ͭ͘͟ ͤ͊ ͍͊ͫͤ͜͡ ;͙͙͊ͫͭͤ ͭ͊͜͡ ͭ͊ ͍͍͒ͨͦ͒ͤ͜͜͜ ;͙͙͊ͫͭͤ ͭ͊͜͡ ͍ͦ͒ͤͦͭ͜͟͜͡Τ 

- ͍͊ͭͦͤͦͣͤͦͫͭ͜Υ ͯͣ ͤͤ͜Ύ ͊ͨͦ͘;͍͍͙͊ͭͦͯ͊ͭ͟ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͍͙ͤ͊͘;͙͊ͭ ͍͊ͫͤ͜͡ ͼ͜͜͡ 
 ͚͎͙ͤ͊ͣ͊͊ͭͫΎ ͝ͻ ͒ͦͫΎ͎͙ͤͯͭΣ ͍͍͙͙͒ͣͦͭͫ͜Ύ ͭ͊ ͎͙͙ͨͦͦ͒ͭͫΎ ͍͙͙ͦͤ͊ͭ͟ ͔͍ͨͤ͜ 
͒͜͝Σ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͤ͜΄͙ͻΣ ͊͗ͯ͟;͙ ζͣͦΊηΣ ͙͙ͪͦ͋ͭ ͍͙͋ͪ͜Τ ͪͦͪͤ͘͘͜Ύ͙ͭ 
͍͊ͨ͊ͤͦ͊ͤ͘͜͡ ͒͜͝ ͍͒͜ ͔͍͙ͤ͊ͨ͊ͤͦ͊ͤ͘͡ͻΤ  

-  ͅ ͍ͦͪͣͯ͊ͤͤΎ ͔͙͒ͤͭ͜;ͤͦͫͭ͜Υ ͯͣ ͤͤ͜Ύ ͔͙͒ͤͭ͜ͺ͍͙ͯ͊ͭ͜͟ ͔͔ͫ͋  ͍ͫͭͦͫͯͤ͊͟ͻ ͘ 
ͤ͜΄͙͙ͣ [2; 5; 7; 10]. 
˿ͭ͊͋͜͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͔Σ  ͯΎͦͣͯ͟ ͤ͊Ύ͍ͤ͜ ͚ͨͦͫͭͤ͊͜ ͙͙͍ͨͦͭͤ͊͘ ͙͍ͣͦͭ͊ͼ͜Ύ  ͚

͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͍͙ͪͦͭͯ͘͟Σ ͙ͫͨͪΎΊ ͙ͦͨͭͣ͊͡Έͤͦͣͯ ͎͙͍ͦͤͭͤͦͣͯ͟͜ ͍͙ͪͦͭͯ͘͟Φ ˢ 
͔͔͍͙ͫͪ͒ͦ΅͔ ͘ ͍͙ͣͦͤͣ ͍͔ͤ͊ͨͦͤͤͤΎͣΣ  ͯ Ύͦͣͯ͟ ͘ ͙͙͒ͭͤͦΌ ͍ͪͦͣͦ͘͡ΎΌͭΈΣ 
;͙ͭ͊ΌͭΈΣ ͔͒ ͝͝ ͫͯ͡ͻ͊ΌͭΈ  ͜ ͊ͦ͘ͻͦ;ͯΌͭΈ ͒ͦ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ς ͔ͤͦ͋ͻ͔͒ͤ͜ ͒͡Ύ ͝͝ 
͍͎ͣͦͤͦͦ ͍͙ͪͦͭͯ͘͟Φ ζ˨͙ͭ͜ ͎͍ͦͭͦ͜ ͒ͦ ΄͙ͦ͟͡Σ ͙ͦ͟͡ ͍ͨ ͍ͪͦ͒ͦ͗ ͟͜͡Έͦ͟ͻ ͍ͪͦ͟͜Σ 
͙͍͊ͭͤͦ͟ ͫͨͯ͜͟͡ΌͭΈͫΎ ͘ ͙͙͒ͦͪͦͫͣ͡ ͙ͦͫͦ͋͊ͣΣ ΅ͦ ͔ͣͦͼ͚ͤͦ͜ ͍͔ͤͫͭͯ͜ΌͭΈ ͯ ͙ͤͻΤ 
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͔͔͍ͨͪ͋ͯ͊ΌͭΈ ͯ ͺ͙͘͜;ͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Σ ΅ͦ Ί ͔͔͋ͨ͘;͙ͤͣ  ͔͔ͨͪ͒͋͊͜;͍͙ͯ͊ͤͣΤ 
͙͍͙ͨͪ͘;͙͊ͫ͝͡Ύ ͒ͦ ͔͙ͯͫͭ͊ͤ͡ͻ ͨͪ ͦͼ͔͒ͯͪ ͭ͊ ͙ͪͭͣͯ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͔͙ͦͣͨͭͤͭͤ͟ͻ 
͍͙ͻ͍͔͍ͦ͊ͭ͜͡ ͜ ͔͍ͣ͊ͭͪ͊͜͜͡Σ ΅ͦ ͙͍ͣͦͭͯΌͭΈ ͝ͻ ͒ͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ ͊͘ͻ͔ͦͨͤͤ͡Ύ 
͍ͫͭͦͣ͜Σ Ύ͙͚͟ ͍͙ͦͤ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͒͡Ύ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡ΎΦ ˿͔͊ͣ ͼ͜ 
;͙͙͙ͤͤ͟Σ ͊ ͔ͤ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͦͼͤ͜Ό͍͊ͤͤΎ ͒͜Ύ͡Έͤͦͫͭ͜ ͙͙͙͒ͭͤΣ Ί ͍͙͙ͦͫͤͦͤͣ 
͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ  ͍́ ͦ͟͜͡η. 

˹͍͊;͊͡Έͤ͜ ͎͙ͨͪͦͪ͊ͣ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  ͍ ˴͊ͤ͊͒͜ ͫͨͪΎ͍ͣͦͯΌͭΈͫΎ ͤ͊ 
͍͙ͪͦͭͦ͘͟ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍͙ͣͦ ͭ͊ ͎ͪ͊ͣͦͭͤͦͫͭ͜Φ ˻͙͍ͫͦ͋͊͡ ͍͎ͯ͊͊ 
ͤ͊͒͊ΊͭΈͫΎ ͍͙ͪͦͭͯ͘͟ ͙͚ͫͨͪͤΎͭͭΎ ͍͙ͣͦ όͯͣ ͤͤ͜Ύ ͫͯ͡ͻ͙͊ͭ ͍ͦͨͦ͒͊ͤͤ͜ΎΣ 
͍͍͙͙ͫͨ͒ͤͦͫͭ͜͜ ͍͙ͤ͊͘ ͘ ;͙͙͊ͫͭͤ͊ͣ ͭ͊͜͡Σ ͍͙͍͙ͦͤͯ͊ͭ͟ ͙ͦͣ͊ͤ͒͟Σ ͙ͪͦͯͣͭ͘͜ ͍ͦͫͦ͋ͦ͜ 
͙͚͔͙͙ͨͪͣͤͤ͟Σ ͙ͪͦͯͣͭ͘͜ ͍͒ͦ΄͜ ͔ͪ;͔ͤͤΎ ͭ͊ ͙ͦͣ͊ͤ͒͟Σ ͔͎͍͙ͪ͊ͯ͊ͭ ͤ͊ ͙ͤͻύΦ ˹͔ 
͔ͣͤ΄ ͍͙͍͔͊͗͡ ͤ͊͘;͔ͤͤΎ ͣ͊Ί ͚ ͍͙͔ͪ͊ͤ͘ ͍͔ͣͦͤͤ͡ΎΣ ͊ ͔ͫ͊ͣΥ ͍ͫͦ͊͡ όͯͣ ͤͤ͜Ύ 
ͨͦΊ͍͙͒ͤͯ͊ͭ ͍ͫͦ͊͡Σ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͎͊͊͘͡Έ͍ͤͦ͒ͦͣ͜͜ ͒͜Ί͍ͫͦ͊͡ ͭ͊ ͙͔͙͙ͨͪͣͭͤ͟͟ύΣ 
͔ͪ;͔ͤͤΎ ό͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͨͪͦͫͭ͜ ͭ͊ ͫ͊͒ͤ͟͜͡ ͔ͪ;͔ͤͤΎΣ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͍ ͎ͪ͊͜ͻΣ Ύ͟͜ 
͔͔ͨͪ͒͋͊;͊ΌͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͔ͣͦͤͤ͡ΎύΣ ͍͙ͫͦͤ͟͡ όͪͦ͘΄͙͔ͪͤͤΎ 
͍͙͍͎ͫͦͤͦͦͦ͟͡ ͊ͨ͊ͫͯ͘Σ ͍͙ͤ͊͘;͔ͤͤΎ ͺͯͤ͟ͼ͚͜ ͔͔͍ͨͪ͒ͣͭ͜ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍͙͗ͭͯ͟ύΣ 
͙͊ͨͭ͊ͤͤ͘Ύ όͺ͍ͦͪͣͯ͊ͤͤΎ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͙ͨͭ͊ͤΈΣ ΅ͦ ͨͦ;͙ͤ͊ΌͭΈͫΎ ͙ͨͭ͊͡Έ͙͙ͤͣ 
͍͙ͫͦ͊ͣ͡ ζǿƘŀǘηΣ ζǿƘŜǊŜηύΣ ͍ͪͦͣͦ͊͘ όͯͣ ͤͤ͜Ύ ͔͎͙ͫͨͦͫͭͪ͊ͭ͜ ͚ ͎͙ͤ͊ͣ͊͊ͭͫΎ 
͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͍ͪͦͣͦͯ͘ύ ώоϐΦ 

˴͎͙͍͙͚ͦͤͭͤ͜ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤ ͔͔ͨͪ͒͋͊;͊Ί ͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͙ͦ͋ͪͦ͋͟ 
ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͨͪͦͼ͔ͫ ͍͙ͪͦͭͯ͘͟ ͔ͨͪͼ͔͙͍͙ͨͭͤͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ ͍ͦͫͦΊͤͤΎ ͍͙ͣͦ ͭ͊ 
ͤ͜΄͙ͻ ͨͪͦͼ͔͍ͫ͜ ͔ͣͤͭ͊͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Φ ˱ͤ͊͟΄͔ ͊͗ͯ͟;͙Σ ͼ͔ ͒͊ͭͤͫͭ͘͜Έ ͙͙͙ͣͫͭ͡  ͚
͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭΦ ˹͍͊;͊͡Έͤ͜ ͎͙ͨͪͦͪ͊ͣ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  ͍˴͊ͤ͊͒͜ ͒͡Ύ ͔͚͒ͭ͜ ͍͒͜ 
мп ͣͫ͜Ύͼ͍͜ ͒ͦ о ͍ͪͦ͟͜ ͫͨͪΎ͍ͣͦͯΌͭΈͫΎ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͚ ͍͙ͪͦͭͦ͘͟ ͯͣͤ͜Έ ͜ 
͍͙ͤ͊;ͦ͟Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡ΎΥ ͔͎ͫ͊ͣͦͪͯ͡Ό͍͊ͤͤΎΥ ͔͎ͪͯ͡Ό͍͊ͤͤΎ ͍͎͙ͯ͊ όͺ͍ͦͯͫͯ͊ͤͤ͟Ύ 
͍͎͙ͯ͊ ͍ͨ ͍ͪͦ͒ͦ͗ ͙͍͎ͭͪ͊ͦͦ͡ ͔ͨͪͦ͒ͯ͜ ;͊ͫͯΣ ͎͍ͤͦͪͯ͊ͤͤ͜Ύ ͍͍͒ͦ͊͜͜͟͡Ό;͙ͻ 
͔͍ͣͦͣͤͭ͜ύΤ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͊͒͊͘;Υ ͯͣ ͤͤ͜Ύ ͍͙ͤ͊͘;͙͊ͭ ͔ͣͭͯ  ͚ ͍͙͍͙ͦͤͯ͊ͭ͟ ͒͜͝ ͘ 
͔ͣͭͦΌ ͝͝ ͒ͦͫΎ͎͔ͤͤͤΎΤ ͙ͨͪ͊ͭ͟;ͤͦ ͍ͪͦ͘ΩΎ͍͙ͯ͊ͭ͘ ͊͒͊͘;͜ ͫͨͦͫͦ͋ͦͣ ͫͨͪͦ͋  ͜
͙ͨͦͣͦ͟͡Τ ͊ͯ͘͡;͙͊ͭ ͙͒ͦͪͦͫ͡ͻ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͒ͦͫΎ͎͙ͤͯͭ ͔͙ͣͭΤ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
ͦ͋ΩΊ͙ͭ͟ Ύ͟ ͔͚ͤͫͭͪͯͣͤͭ͊ͪ͜͜ ͒͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͊͒͊͘;Τ ͯͣ ͤͤ͜Ύ ͘ΩΎ͍͍͙ͫͦͯ͊ͭΣ ͻͭͦ ͍ 
͎ͪͯͨ͜ ͍͚͒ͫͯͭͤ͜͜Σ ͙͍͒͡Ύ;͙ͫΈ ͤ͊ ͙ͨͪͫͯͭͤ͜ͻΤ ͔ͪ͊͊͘͜͡ͼ͜͝ ͙ͨͪ;͙͍ͤͦͦ ͍ͤ͊ͫ͒ͦͦ͜͟͡͝ 
͍͙ͪͦ͒͘͜͟Υ ͯͣ ͤͤ͜Ύ ͍͙͒ͦͫ͒͗ͯ͊ͭ͜͡ ͺͯͤ͟ͼ͜͝ ͦ͋ΩΊ͍ͭ͟͜Τ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͙ͨͪͦͫͭͦͪͦͻ 
͔͒ͦͫ͒͗ͤ͜͡ΈΥ ͯͣ ͤͤ͜Ύ ͍͙͒ͦͫ͒͗ͯ͊ͭ͜͡ ͣͫͭͫͭ͜͟͜Έ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͊ͤͯͪ͘Ό͍͊ͤͤΎ 
ͦ͋ΩΊ͍ͭ͟͜ ͯ ͔͚͔ͦͤͭͤͪ͟Σ ͯͣ ͤͤ͜Ύ ͙ͫ͊͒͊ͭ͟͡ ͔͔͙ͨͪ͒ͣͭ  ͚͙ͪͦ͊͒͊ͭ͘͟͡ ͝ͻ ͤ͊ ;͙͙͊ͫͭͤΤ 
͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͙ͨͪͦͫͭͦͪͦͻ ͊͒͊͘;Υ ͯͣ ͤͤ͜Ύ ͙ͨͦ͒ͦ͊ͭ͡ ͔͔ͨͪ΄ͦ͒ͯ͟Σ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔͙ͤͫͭͪͯͣͤͭ͜Τ ͦͪ͜Ί͍ͤͭͯ͊ͤͤΎ  ͍;͍͊ͫͦͦͣͯ ͨͪͦͫͭͦͪ͜Υ 
͍ͣͤͤ͜Ύ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͙ͭͪͣͤ͜Σ ΅ͦ ͨͦͤ͊͘;͊ΌͭΈ ;͊ͫ ς ͍͊ͭͪ͊͘Σ ͍;ͦͪ͊Σ 
͙ͪͦͯͣͭ͘͜ ͙ͪͤ͘͜ͼΌ ͣ͗͜ ζ͊ͪ͊͘͘η  ͜ ζ͎ͦ͒ͦͣ͘ηΤ ͎ͦ͋ͪ͊ͤͦͦ͘ ͙͔ͣͫͤͤ͡ΎΣ ͍ͦͫͤͦ 
͎ͪ͊ͣͦͭͤͦͫͭ͜Υ ͯͣ ͤͤ͜Ύ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͔͙ͨͪ͒ͣͭ ͊ͣͫͭ͘͜Έ ͤ͜΄͙ͻΣ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ 
ͪͦ͡Έ͍͙ͦͻ ͎ͪ͊͜ͻ ό͙͎͍ͨͪͦͭͯ͊ͤͤΎ ͗͜͝Σ ͎͒ͦ͡Ύ͒ ͊͘ ͣ͊͡Όͦͣ͟ ͭͦ΅ͦύΣ ͔͙͒ͤͭ͜ͺ͍͙ͯ͊ͭ͜͟ 
͔͔͙ͨͪ͒ͣͭ ͤ͊ ͍͙ͫͭͤ͊͜͡ͻΣ ͍͙͙ͪ͊͗͊ͭ ͋͊͗͊ͤͤΎ ΅ͦ͒ͦ ͙ͦͭͪͣ͊ͤͤΎ ͎ͭ͊ͦͦ͟ ͎ͫ͊ͣͦͦ 
͔͔ͨͪ͒ͣͭ͊Σ Ύ͙͚͟ ͔͙͚ͦ͋ͪ͊͗ͤ͘ ͤ͊ ͣ͊͡Όͤͯ͟Σ ͔͙͒ͤͭ͜ͺ͍͙ͯ͊ͭ͜͟ ͔͔͙ͨͪ͒ͣͭ  ͍͙ͤ͘͟͜Τ 
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ͨ͊ͣΩΎͭ͜Υ ͪͦ͘΄͙͔ͪͤͤΎ ͒͊ͭͤͦͫͭ͘͜ ͊ͨ͊ͣ͘ΩΎ͍͍͙ͭͦͯ͊ͭΣ ͯͣ ͤͤ͜Ύ ͙͍͙͒ͦͭͪͣͯ͊ͭͫΎ 
͍͙ͨͪ͊͡Σ ͍͍ͫͭ͊ͤͦ͡Ό͍͙͊ͭ ͙͙ͪͭͯ͊͡Τ ͍ͫͦͪͭͯ͊ͤͤΎΥ ͯͣ ͤͤ͜Ύ ͍͙ͫͦͪͭͯ͊ͭ ͭ͊ ͍͙ͣ͊ͪͯ͊ͭ͟ 
͔͔͙ͨͪ͒ͣͭ ͤ͊ ͍ͦͫͤͦ͜ ͝ͻͤΈͦ͝ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ό͍͙͚͊͗͟Σ ͣΩΎ͙͚͟Σ ͍͔͙͙͚͟͡ ͭͦ΅ͦύΣ 
͍͙ͤ͊͘;͙͊ͭ ͔͔͙ͨͪ͒ͣͭ ͤ͊ ͍ͦͫͤͦ͜ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͦ͝ ͙ͦͤ͊͘͟ [2; 5; 7; 10]. 

͙̅͘͜;͙͚ͤ  ͙͚ͣͦͭͦͪͤ͜ ͍͙ͪͦͭͦ͘͟ ͔ͪ͊ͯ͘͜͡ΊͭΈͫΎΣ ͙ͦ͟͡ ͔͍ͤͣͦ͡Ύͭ ͜ ͣ͊͡Ό͍͟͜ 
ͫͨͦͤͯ͊͟ΌͭΈ ͒ͦ ͙͍͎͊ͭͤͦͦ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͍ͫͭͯ͜Φ ˹͍͊;͊͡Έͤ͜ 
͎͙ͨͪͦͪ͊ͣ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  ͍˴͊ͤ͊͒͜ ͒͡Ύ ͔͚͒ͭ͜ ͍͒͜ мп ͣͫ͜Ύͼ͍͜ ͒ͦ о ͍ͪͦ͟͜ 
ͫͨͪΎ͍ͣͦͯΌͭΈͫΎ ͤ͊ ͺ͙͘͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤΣ ͔ͦͪͣ͊͘͟:  

- ͍͔͙ͦ͟͡͝ ͙͙ͣͦͭͦͪ͟Υ ͍͋͊͊ͤͫͯ͊ͤͤ͡Ύ όͯͣ ͤͤ͜Ύ ͫͭͦΎ͙ͭ ͤ͊ ͚ͦ͒ͤ͜ ͤͦ͘͜Σ 
͙͙ͪͦ͋ͭ͘ ͟͜͡Έ͊͟ ͍ͪͦ͟͟͜ ͤ͊ ͨ͒ͤ͜Ύ͚ͭ͜ ͍͔ͨͦͪͻͤ͜ύΣ ͙͙ͫͭͪ͋͟ όͤ͊ ͣͫ͜ͼ͜Σ ͍͙ͤ͘ ͘͜ 
͔͍͔͙ͤͦ͟͡͝ ͍͙͙ͫͦͭύΣ ͻͦ͒Έ͋͊ ͭ ͎͊͋͜ ό͍͙ͪͦͭͦ͘͟ ͍͋͊͊ͤͫͯ͊ͤͤ͡Ύ ͭ͊ ͙ͦͦͪ͒ͤ͊͟ͼ͜͝Σ ͎͋͜ ͜ 
͙ͯͨͤ͊͘͟ύΣ ͫͻ͔ͦ͒͗ͤͤΎ όͨ͒ͤ͜ΎͭͭΎ ͫͻ͙ͦ͒͊ͣΣ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍ͨͪ͊ ͤ͊ ͍͍͒ͨͦ͒ͤͦͣͯ͜͜ 
ͫͨͦͪΎ͔͒͗ͤͤ͜ύΣ ͊ͭ͊ͤͤ͟Ύ ͤ͊ ͎ͪ͊͜΄͊͟ͻ όͯͣ ͤͤ͜Ύ ͙͊ͭ͊ͭͫ͟Ύ ͤ͊ ͎ͪ͊͜΄͊͟ͻΣ 
͍͒͜΄͍ͭͦͻͯΌ;͙ͫΈ ͎͙ͤͦ͊ͣύΤ 

- ͒ͪ͋ͤͦ͜͝ ͙͙ͣͦͭͦͪ͟Υ ͦ͒Ύ͎͊ͤͤΎ όͯͣ ͤͤ͜Ύ ͊͘΅͙ͨ͊ͭ͜ ͙͙͐ͯ͒͘͟ ͭ͊ 
͙͍͙͋ͫ͊͟͟͡ύΣ ͙͚ͨͪͣ͊ͤͤΎ ͗͜͝ ό͚͔ͫ͊ͣͦͫͭͤ͜ ͙͍ͦͪͫͭͯ͊ͤͤ͟Ύ ͨͦͫͯ͒ͦͣύΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͔͍ͤͫͭͪͯͣͤͭ͜͜ όͯͣ ͤͤ͜Ύ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͒ͭΎ;͜ ͙ͤͦ͗ͼ͜ύΣ ͍ͣ͊ͪͯ͊ͤͤ͟Ύ όͯͣ ͤͤ͜Ύ 
͙͙ͭͪͣ͊ͭ ͍ ͪͯͼ͜ ͍͔ͦ͜͡ͼΈ ;͙ ͔͙ͨͤ͘͟͡ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͙͙ͪͦ͋ͭ͘ ͨͦͣͭͯ͜͟ύΣ ͦͻ͔ͦͨͤͤ͡Ύ 
͙ͪͯ͊ͣ͟ όͯͣ ͤͤ͜Ύ ͎͙ͦͪͭ͊ͭ ͙ͤ͗ͯ͟͟Σ ͔͔͍͙ͨͪ͒͊͊ͭ ͘ ͪͯ͟ ͯ ͙ͪͯ͟ ͔͔͙ͨͪ͒ͣͭύΤ 

- ;ͯͭͭΎΥ ͔͔ͫͤͫͦͪͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ όͯͣ ͤͤ͜Ύ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͎͙ͦͪ͊ͤ ;ͯͭͭΎ 
͒͡Ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ύ͔͚ͦͫͭ͟ ͭ͊ ͺͯͤ͟ͼ͚͜ ͔͔͍ͨͪ͒ͣͭ͜ ͜ ͔͍ͣ͊ͭͪ͊͜͜͡ύΣ ͙ͭ͊ͭ͟͡Έ͔ͤ 
͍ͤ͊;͊ͤͤΎ όͯͣ ͤͤ͜Ύ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ͫ͜ ͎͙ͦͪ͊ͤ ;ͯͭͭΎ ͒͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͭ͊ 
͔ͪͦͪͤͤͤ͘͘͜Ύ Ύ͔͚ͦͫͭ͟ ͜ ͔͍ͣ͊ͭͪ͊͜͜͡ύΣ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͔͙͙ͫͤͫͦͪ͟  ͚ ͙͙ͣͦͭͦͪ͟ 
ό͙ͦͦͪ͒ͤ͊͟ͼ͜Ύ ;͍ͯͭͭ͜  ͙͙ͣͦͭͦͪ͜͟Σ ͙ͦͦͪ͒ͤ͊͟ͼ͜Ύ ͦͦ͟ ς ͪͯ͊͟ ͘ ͔ͣͭͦΌ ͙͍ͤ͊ͤͯ͊ͤͤ͘Ύ 
͍͔͙͙͟͡ͻ ͙͙ͤ͊ͣͫͭͤ ͤ͊ ͭͪͯ͋ͯΣ ͙ͫ͊͒͊ͭ͟͡ ͨͪͦͫͭ͜ ͙ͨ͊͘͡Σ ͙͍͙ͤ͊͊ͭ͡Σ ͍͊ͨͦͤ͘Ό͍͙͊ͭΣ 
͙͙ͫ͒͊ͭ͟ύ ώн; 5; 7; 10].  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ Ύ͟ 
͍ͫ͒͜;͊ͭΈ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͍ͦͫͭ͊͜  ͚ ͍ͤ͊;͊ͤͤΎ ͍ 
ͪ͊ͤͤΈͦͣͯ ͙͙͍͒ͭͤͫͭ͜ ͣ͊ΌͭΈ ͍͙ͤ͊͘;͊͡Έ͔ͤ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͨͦ͒͊͡Έ΄ͦ͝ 
ͯͫͨ͜΄ͤͦͫͭ͜  ͍΄ͦ͟͜͡Σ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͎͊͊ͦͣ͘͡Φ ͔̇ ͔ͫ͊ͣ 
͚ͭͦ ͔ͨͪͦ͒͜Σ ͨ͒͜ ;͊ͫ Ύ͎ͦͦ͟ ͺͦͪͣͯΊͭΈͫΎ ͍͔ͫͭ͊ͤͤ͡Ύ ͙͙͙͒ͭͤ ͒ͦ ͍ͤ͊;͊ͤͤΎΦ 
˻͍ͫͤͦͤ͜ ͙ͯͫ͘͡͡Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜  ͋͊ͭ͜Έ͍͟͜ ͯ ˴͊ͤ͊͒͜ ͫͨͪΎ͍ͣͦͯΌͭΈͫΎ 
ͤ͊ ͫͦͼ͊͜͡Έ͙͚ͤκ ͔ͣͦͼ͚͙͚ͤ͜Σ ͍͙͚ͣͦͤκ ͎͙͍͙͚ͦͤͭͤ͟͜Σ ͺ͙͘͜;͙͚ͤκ ͙͚ͣͦͭͦͪͤ 
͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤ  ͍ͨ ͔ͪͦ͒͜ ͪ͊ͤͤΈ͎ͦͦ ͙͙͍͒ͭͤͫͭ͊Φ 

˨ͦ ͦ͊͟͡ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍͊ͪͭͦ ͍͔͙͒ͤͫͭ͜ ͍͒ͦͫ͒͜ 
˴͙͊ͤ͊͒ ͯ ͫͺ͔ͪ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͚͒ͭ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ  ͍ ͨͦ;͍͚͊ͭͦ͟͜ ΄ͦ͟͜͡Σ Ύ͟ 
͎ͤ͊ͫͭͯͨͤͦͦ ͔ͦͣͨͦͤͤͭͯ͟ ͙͔͙ͫͫͭͣ ͔͔͔͍ͤͨͪͪͤͦ͝ ͍͙ͦͫͭ͜ ͙ͪ͊ͤ͟͝Φ    
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˾˩˭̑˸˩ 
ˣ͊ͪ͊͋͊΄ O. ʕ . ˿ ͔ͨͼ͙ͺ͙͊͟ ͦ͋ͯ;͔͙ͤΎ ͙͊ͤ͊͒ͫ͟͟ͻ ͔͔͚͒ͭ ͍ ͔͙ͨͪͦ͒ ͔͎ͪ͊ͤͤͦ ͔͍͒ͭͫͭ͊Φ  
ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔ͨͪͦ͋ͣ͊͡ ͦ͋ͯ;͔͙ͤΎ ͙͊ͤ͊͒ͫ͟͟ͻ ͔͔͚͒ͭ ͍ ͔͙ͨͪͦ͒ 

͔͎ͪ͊ͤͤͦ ͔͍͒ͭͫͭ͊Φ ͔̇͡ΈΌ ͫͭ͊ͭΈ͙ Ύ͍͡Ύ͔ͭͫΎ ͙͊ͤ͊͘͡ ͤ͊ͯ;ͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͙͔ͭͪ͊ͭͯͪ͡·Σ 
ͦͭͦͪ͊͟Ύ ͍͔ͦͫ΅͔͊ͭ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ ͍͙͙ͪ͊ͭ͘Ύ ;͔͍͔ͦ͊͟͡ ͍ ͔ͪ͊ͤͤͣ ͔͍͔͒ͭͫͭ ͙ 
͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͔ͫͨͼ͙ͺ͙͙͟ ͯ;͔͋ͤ·ͻ ͎ͨͪͦͪ͊ͣͣΦ ˸͔͎͙ͭͦ͒ͦͦ͡Ύ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔͎ͨͪ͒ͨͦ͊͊͊͡͡ 
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͙ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ͻ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦΦ 
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SUMMARY 
Barabash O. The specificity of teaching Canadian children in the period of early 

childhood. 
In the article the problem of teaching Canadian children in the period of early childhood 

has been studied. The main objectives of the article are defined as the analysis of scientific and 
pedagogical literature which highlights the peculiarities of early childhood education and 
development and analysis of specificity of academic programs. Lifelong education and its 
development throughout the world, particularly in Canada, has been studied by the foreign and 
domestic scientists. Education and development in early childhood is a component of this 
complex phenomenon. Such researchers as N. Aksarina, P. Yermakov, G. Belenky, J. Brett, 
D. Gordon, D. Hurkovska, D. Denysyuk, S. Kozlov, S. Lupan, L. Pavlov have devoted their 
researches to various aspects of early childhood education and development, but Canadian 
experience has not been studied yet. The research methodology comprises theoretical 
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(descriptive, statistical, comparative methods of studying fundamentals of teaching children in 
the period early childhood; structural and functional, logical and systemic methods for Canadian 
academic programs) and practical (conversation with pre-school teachers and families in 
Burlington (Ontario, Canada) for gathering primary pedagogical information) methods. The 
peculiarities of pre-school  academic programs (perception of speech, expressive speech (words, 
sentences, dictionary, questions, discussion); self-regulation, solving problems, implementation of 
the causal effect of intelligence, solving spatial problems, temporal orientation in space, 
imaginative thinking, the basics of literacy, memory, sorting; large motor skills, fine motor skills, 
ǎŜƴǎŜ ƘŀǾŜ ōŜŜƴ ƘƛƎƘƭƛƎƘǘŜŘΦ ¢ƘŜ ŎƻƳǇƭŜȄ ƻŦ ŎƘƛƭŘΩǎ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǎƪƛƭƭǎ όŜȄǇǊŜǎǎƛƻƴ ƻŦ ŦŜŜƭƛƴƎǎΣ 
self-regulation, empathy, self-awareness, autonomy, identity formation) which are formed in the 
period of early childhood in Canada has been determined. Thus, the results of the research of 
education and training of children in the period of early childhood testify that they are crucial for 
future success in school, careers and sƻŎƛŜǘȅ ŀǎ ŀ ǿƘƻƭŜΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ǇŜǊƛƻŘ ŘǳǊƛƴƎ ǿƘƛŎƘ ǘƘŜ ŎƘƛƭŘΩǎ 
attitude toward learning is shaped. The research results about orientation of academic programs 
on the social, cognitive, physical development of a child in the period of early childhood have 
been presented. Among the perspectives of further research we define the Canadian experience 
in the sphere of preparing children for elementary school as the following component of the 
lifelong education system.    

Key words: Canada, early childhood education and development, teaching, an academic 
program, knowledge, skills, social, cognitive, physical development.   
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͔ͤͫͭͪͯͣͤͭ͊͜͡Έͤ͜ ΄͙ͦ͟͡ ς ͋ͦͦͤͫ͡Έ͊͟Σ ͙ͪͣͫΈ͊͟Σ ͔ͤ͊ͨͦͭ͊ͤͫ͜͡Έ͊͟Σ ͍͔͔ͤͼ͊ͤͫ͜Έ͊͟Σ 
͙ͨ͊ͪ͘Έ͊͟Σ ͎͔͚ͣ͊ͤͣͫΈ͊͟Φ ͔̇ ͙ͫͨͪΎͦ͡ ͍͙ͪͦͭͯ͘͟ ͔ͤͫͭͪͯͣͤͭ͊͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ 
͔͔ͨͪ͒ͯͫͣ͜ ͙͍ͫͪͨͦͦ͟͟͝ ͤ͊ ;ͦ͜͡ ͘ ͚ͭ͊͜͜͡ͼΎ͙ͣ ˨͗Φ x Φ ʕ ͦͭͭ͜͜Σ ˢΦ ˴ ͔ͦͪ͜͡͡Σ ˽Φ ˹ ͊ͪ͒ͤ͜͜Σ 
˨͗Φ ́ ͊ͪͭͤ͜͜ ͭ͊ Ί͍͔͚ͪͦͨͫΈ͙͙ͣ͟ ͙ͣͯ͘;͙͙ͤͣ ͙͒ͤ͊ͫͭ͜Ύ͙ͣ ˣ͊ͻ͍͜Σ ˨Ό͍ͨͦͪ͜Σ 
˸ͦͼ͍͊ͪͭ͜Σ ˿͙ͭ͊ͣͼ͍͜Φ  

˱͘ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύͣ ͍ͦͦͤ͜͡;͔͜͡Σ ΅ͦ ͍͙͙ͤ͊͟͡ ͍ ˱ͭ͊͜͡͝ ͙ͤ͊ͨͪͤ͟͜ͼ͜ ·±L ς ͤ͊ 
ͨͦ;͊ͭͯ͟ ·±LL ͫ ͭΦΣ ͍ͨͪͦ͒ͤͯ͜ ͪͦ͡Έ  ͯ Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ ͙ͣͯ͘;ͤͦͣͯ ͨͪͦͫͭͦͪ͜ 
͍͎͍͙͒ͪ͊͊͜͜͡ ͚ͭ͊ͫ͜͜͡Έ͟͜ ͍ͦͦͤ͜͡;͔͙ͫͭ͜͡Φ ˽͔ͪͦͭ ͍͔͗ ͍ ͔ͨͪ΄͚͜ ͍͙ͨͦͦͤ͜͡ ·±LL˱ ͫ ͭΦ ͜ ͍ 
ͤ͜΄͙ͻ ͪ͊ͤ͊͟͝ͻ ͙͋ͯ͡ ͎͊ͪͤ͜ ͍͙͍ͦͤ͊͟ͼ͜Σ ͔ͦͪͣ͊͘͟ ͤ͊͘;͙ͤͻ ͯͫͨ͜ͻ͍͜ ͒ͦͫΎ͎͊͡ ;͔ͫΈ͊͟ 
͍ͦͦͤ͜͡;͔͡Έͤ͊ ΄ͦ͊͟͡Φ  ͎͚̂͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ·±LLL ς ͤ͊ ͨͦ;͊ͭͯ͟ ·L· ͫ ͭΦ ͍͔ͨͪͦ͒ͤ͜ 
͔ͨͦͦ͗ͤͤ͡Ύ ͚͊ͤ͘Ύ͊͡ ͺͪ͊ͤͼͯ͘Έ͊͟ ͍ͦͦͤ͜͡;͔͡Έͤ͊ ΄ͦ͊͟͡Φ ˽ͪͦ ͤ͊͘;ͤͯ ͔͔͍͎ͨͪ͊ͯ 
ͺͪ͊ͤͼͯ͘Έͦ͟͝ ͔͙͙ͣͭͦ͒͟ ͍ͫ͒͜;͙ͭΈ ͔͔ͨͪ͜͟͡ ͙͋͘͡Έͦ͟ нл ͍ͦͦͤ͜͡;͔͡Έ͙ͤͻ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼΈΣ ͍͙͙͒͊ͤͻ ͯ ̅ͪ͊ͤͼ͜͝ ͘͜ ͔͔͙͙ͫͪ͒ͤ ·±LLL ς ͒ͦ ͨͦ;͊ͭͯ͟ ·L· ͫ ͭΦ 
[2, пмуϐΦ ˽͔͎͎͒͊ͦ͜;ͤ͜ ͙͒ͦ͋ͯͭ͟ ͼ͙ͻ ͔ͣͭͦ͒ ͙ͤͤ͜ ͙͚ͫͨͪͣ͊ΌͭΈͫΎ Ύ͟ ͨ͒ͫͯͣͦ͜͟ 
͒ͦͫΎ͎͔ͤͤΈ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ·±LLL ͫ ͭΦ ˢ͔͡ ͤ͊ ͨͦ;͊ͭͯ͟ 
̆˱̆ ͫ ͭΦ ͍ͫͯͦͪͦ ͔͎͔͍ͪ͊ͣͤͭͦ͊ͤ͜͡ ͺͪ͊ͤͼͯ͘Έ͟͜ ͔͙͙ͣͭͦ͒͟ ͒͡Ύ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ 
͔͍ͤͫͭͪͯͣͤͭ͊ͫͭ͜͜͜͡ ͙͋ͯ͡ ͔ͭ͊ͦͤͦͣ͡ ͯ ͍͒ͨͪ͊͜ͼΌ͍͊ͤͤ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Φ 
˽͔ͪͦͭ ͍ͦͫͤͦͤ͜ ͤ͊͒͋͊ͤͤΎ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͼΈ͎ͦͦ ͫͭͦͭͭ͜͡Ύ ͔͙ͤ͊͗͊͡͡ 
͍͔͗ ͔͍͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ˹͔ͣ͜;;͙͙ͤΦ  
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˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙͍͙͙ͫͭͭ͜͡ ͨͪͦͼ͔ͫ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔ͤͣ͜ͼΈͦ͟͝ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ 
΄͙ͦ͟͡  ͍̆˱̆ ͫ ͭΦΣ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͍͙͍ͦͤ͊ͫ͟Έͯ͟Σ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͭ͊ ͙ͦͣͨͦͭͦͪͫ͘͟Έͯ͟ 
͒͜Ύ͡Έͤͫͭ͜Έ ͍͙͙͒͊ͭͤͻ ͔ͤͣ͜ͼΈ͙͟ͻ ͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡Σ ͙ͤ͊͒͊ͭ ͙ͫͭͦͪ͜;ͤͯ ͦͼͤͯ͜͟ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͝ͻ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ ͙ͣͯ͘;ͤͦͣͯ ͨͪͦͫͭͦͪ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡. ̂ ͊ͤ͊͘͘;͔͙͚ͤ ͔ͨͪͦ͒͜ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͍͙͍ͦͤ͊ͫ͟Έͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙ͭͪ͊͒ͼ͚͜ ͍͔͙ͦ͟͡Ό ͣͪͦ͜Ό ͋ͯͦ͡ ͍ͨͦΩΎ͊ͤͦ͘ ͘ 
͔͔͙ͫͭͭ;͙͙ͤͣ ͍͙ͤ͊ͫͭ͊ͤͦ͊ͣ ;͊ͫͯΦ ˢ͔͒͗ ͍͙ͪͦͭͦ͘͟ ͯ͟͡Έ͙ͭͯͪ ͚ ͙͔ͣͫͭͼ͍ͭ͊ 
̅ͪ͊ͤͼ͜͝ ͍͍͍͒͋ͯ͊ͫ͜Ύ ͨ͒͜ ͎͙͊ͫ͊ͣ͡ ͙͊ͫ͟͡ͼ͙ͣͯ͘Σ ͔͚͙͒ͤͣ͜ ͨ͒͐ͪͯͤͭ͜Ύͣ Ύ͎ͦͦ͟ ͍͋ͯ 
ͪ͊ͼͦͤ͊ͣ͘͜͜͡Φ ˹͊ ͍ͨ͒ͫͭ͊͜͜ ͪ͊ͼ͙ͦͤ͊ͫͭ͜͜͡;͎ͤͦͦ ͭͯͣ͊͡;͔ͤͤΎ ͙͊ͤͭ;ͤͦ͝ ͙ͭͪ͊͒ͼ͜͝ ͍ 
͙͔ͣͫͭͼ͍ͭ͜ ͍͍ͫͭ͊ͤͦ͡Ό͍͙͊ͫ͡Ύ ͊ͤͦͤ͟͜;ͤ͜ ͍͙ͨͪ͊͊͡ όΊ͒ͤͦͫͭ͜ ;͊ͫͯΣ ͣͫ͜ͼΎ ͚ ͒͜͝Σ 
ͭͦ;͙͟ ζ͎ͦͦͭͦͦ͘͡ ͔͔͙ͨͪͭͤͯη ͭͦ΅ͦύΦ ˾͊ͼͦͤ͊͜͡Έ͙͚ͤ ͨ͒͜ͻ͒͜ ͨͦ΄͙ͪΌ͍͍͊ͫΎ ͤ͊ 
ͫͯͫͨ͜͡Έ͔ͤ ͙͗ͭͭΎΣ ͔ͪ͊ͯ͘͜͡Ό;͙ͫΈ ͍ ͔͒͜Ύͻ ͎ͪͦͣ͊͒ΎͤͫΈ͎ͦͦ͟ ͍ͦ͋ͦΩΎͯ͘͟ ͭ͊ 
͔͔͎͙ͨͪͣͦ ͪͦͯͣͯ͘ ͤ͊͒ ͔ͣͦͼ͚͙͙ͤͣ͜ ͙͍͙ͨͦͪ͊ͣΦ  

͍̒ͫͪ͊ͦ͟ ͍͙͙͒͋ͫ͜͡Ύ ͼ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͯ ͺͪ͊ͤͼͯ͘Έ͚͟͜ ͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͚ͤ͜ 
͔͙ͣͭͦ͒ͼ͜Φ ́͊͟Σ ͨͦ ͍ͪͤ͜Ύͤͦ ͘ ͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ ͙ͭͪ͊͒ͼ͜Ύ͙ͣ ˱ͭ͊͜͡͝ ͊͋ͦ ͔̉ͻ͜͝Σ Ύ͟͜ 
͙͙ͫͨͪ͊ͫ͡Ύ ͔͒͋͘͜͡Έ΄͎ͦͦ ͤ͊ ͍͙͍ͦͤ͊ͫ͟Έ͙͚͟ ͍͒ͦͫ͒͜Σ ͒͡Ύ ͺͪ͊ͤͼͯ͘Έͦ͟͝ 
͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ΄͙ͦ͟͡ ͍͋ͯ ͻ͔͙͊ͪ͊ͭͪͤͣ͟ ͪ͊ͼ͙ͦͤ͊ͫͭ͜͜͡;͙͚ͤ ͨ͒͜ͻ͒͜Σ ΅ͦ ͍͙Ύ͍͡Ύ͍ͫΎ 
ͯ ͫͨͪͦ͋͊ͻ ͙͔ͦͫͣͫͤͤ͡Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͎͍͎ͪͦͦͦ͜ ͊ͨ͊ͪ͊ͭ͊ ͭ͊ 
͔ͭͻͤ͜;͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͔͍ͤͫͭͪͯͣͤͭ͜͜ ό͎͊͒͊ͤ͘͜ ͍͙΅͔ ͔͙͙ͣͭͦ͒͟ύΦ ˤͦ͒ͤͦ;͊ͫ 
͍͙ͪ͜΄͍͙ͯ͊ͫ͡Ύ ͔͍ͨͤ͜ ͔͔͙ͫͭͭ;ͤ͜ ͍͊͒͊ͤͤ͘ΎΣ ΅ͦ ͍͙͙ͪ͊͗͊ͫ͡Έ ͯ ͎͔ͨͪ͊ͤͤͤ͜ 
͍͙͋͊͊ͤͫͯ͊ͭ͘͡ ͻ͚ͯ͒ͦ͗ͤ͜  ͭ͜ ͔ͻͤ͜;͙͚ͤ ͋͜͟ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊Φ  

˭͍͙͊ͫͤͦͤͦͣ͟ ͔ͤͣ͜ͼΈͦ͟͝ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ΄͙ͦ͟͡ ͨͦ ͍ͨͪ͊ͯ ͍͍͊͗͊ΊͭΈͫΎ 
ˣ͔͎ͪͤ͊ͪ͒ ˾͔͎ͦͣ͋ͪ (1767ς1841) ς ͔ͨͪ΄͙͚ ͍ͦͦͤ͜͡;͔ͫͭ͜͡-ͦͤ͟ͼ͔ͪͭ͊ͤͭΣ ΅ͦ 
͍͒ͦ͋ͯ͘ ͍͔͍ͫͫͭͤ͜Ί ͍͙ͤ͊ͤͤ͘ΎΦ ˿͍͔ͭ͊ͤͦͤͤ͡Ύ ͍͙͍ͦͤ͊ͫ͟Έͦ͟͝ ͭ ͙͊ͦͣͨͦͭͦͪͫ͘͟Έͦ͟͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊ ͙ͨͪͨ͊ͦ͡ ͤ͊ ͒ͦ͋ͯ ͍ͪͦͭͯ͘͟͜ ͙ͣͯ͘;͎ͤͦͦ ͙͊ͫ͟͡ͼ͙ͣͯ͘Φ 
˻͙ͤ͊͘͟ ͼΈ͎ͦͦ ͙ͫͭ͡Ό Ύ͍ͫͪ͊ͦ͟ ͍͙Ύ͍͙͙ͫ͡Έ  ͯ ͚͎ͦͦ ͦͤ͟ͼ͔͚ͪͭͤ͜ ͔ͣ͊ͤͪ͜Σ ΅ͦ 
͍͙ͪͤ͘͜Ύ͊ͫ͡Ύ ΄͡Ύͻ͔ͭͤͫͭ͜ΌΣ ͣͯ͗ͤͫͭ͜ΌΣ ͔͙ͨ͊ͭͭͦ͟Ό ͚ ͙ͫͦ͡Ό ͍ͯ͘;͊ͤͤΎΣ ;ͭͫͭ͜͟͜Ό 
͚ ͒ͦ͋ͪͤͫͭ͜͜Ό ͔ͭͻ͙ͤ͜͟Σ ͊ ͭ͊ͦ͗͟ ͯ ͻ͔͊ͪ͊ͭͪ͟͜ ͍͙͊ͫͤ͡ͻ ͍͍ͭͦͪ͜ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊Φ  

ˣΦ ˾ ͔͎ͦͣ͋ͪ ͍͙͍ͨͪͦ͊͒ ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΥ ͔͒Ύ͙͚͟ ;͊ͫ ͨͪ͊ͼΌ͍͍͊ ͤ͊ 
ͨͦͫ͊͒͜ ͨͪͦͺ͔ͫͦͪ͊ ͍ ˽͙͊ͪ͘Έ͚͟͜ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ͭ͊ ͍ ˣ͔ͪͤ͜͜͡Σ ͍ͣ͊ ͙͍͙ͨͪ͊ͭͤͻ ͯ;͍ͤ͜ 
όͯ ͭΦ ;Φ ͎ͪΦ ˸͍͚͊ͭ͜ ˤ͔͜͡Έ͎ͦͪͫΈ͙͚͟ ͭ͊ ͤ͟Φ ˢͤͭͦͤ ˾͙͍͙͊͒͘͡͡ύΦ ˣ͔͍ͫͯͣͤͤͦ͘͜Σ 
͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͒ͦͫ͒͜ ͍͙͍ͨͤͯ͡ ͤ͊ ͚͎ͦͦ ͎͔ͨͪ͊ͤͤͤΎ ͍͒ ͙͙ͦͫͦͤ͊ͭ͟͡ ͦͤͫͭͪͯ͟͟ͼ͜Ό 
͍ͦͦͤ͜͡;͔͜͡ ͭ͊ ͔ͭͻͤͯ͜͟ ͎͙ͪ ͤ͊ ͚ͤ͜ ώп, мпϐΦ ˭͔ͦͪͣ͊͟Σ ΅ͦ͋ ͔͎ͨͦ͡΄͙͊ͭ ͎ͪͯ ͤ͊ 
͍ͦͦͤ͜͡;͔͜͡ ͒ͭ͜ΎͣΣ ˾͔͎ͦͣ͋ͪ ͍͍͊ͨͪͦͨͦͤͯ͊͘ ͙͙ͫͨͪͦͫͭͭ ͔͒Ύ͟͜ ͔͔͔͙ͣͤͭ͡ 
ͦͤͫͭͪͯ͟͟ͼ͜͝ ͔ͤͫͭͪͯͣͤͭͯ͜ ͔͍͎ͤͨͦͤͦͦ ό͍͙͎ͨͦͦͤͤͦͦ͡ ͊͋ͦ оκпύ ͪͦͣͪͯ͘͜Φ ˴ͪͣ͜ ͎ͭͦͦΣ 
͍ͤ͜ ͚͙͍͒ͫͤ͘͜ ͔ͪͺͦͪͣͯ ͎ͤͦͭͤͦͦ ͙͊ͨͫͯ͘ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡Σ ͙͊͘͡΄͙͍΄͙ ͭ͜͡Έ͙͟ ͙ͭͪ 
͟͡Ό; ͜ ς ͍͙͚͋͊ͫͦΣ ͔͍͙͚ͭͤͦͪͦ  ͜ ͙͍͙͚ͫͪͨͦ͟͟ ό͍ͨͦͪͤ͜Ύͤͦ ͘ ·±LLL ͫ ͭΦΣ ͙ͦ͟͡ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ ͒ͦ ΄͔͙ͫͭ ͟͡Ό;͍͜ύΦ  

˭ͤ͊;͙ͤͣ ͒ͦͫΎ͎͔ͤͤͤΎͣ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊ ͋ͯͦ͡ ͪͦ͘΄͙͔ͪͤͤΎ ͍͙ͪ͊ͤͦ͘-͔ͭͻͤ͜;͙ͤͻ 
͍͊ͫͦ͋͘͜ ͔ͤͫͭͪͯͣͤͭ͊͜Σ ͔ͦͪͣ͊͘͟ ͊͘ ͪ͊ͻͯͤͦ͟ ͍͙ͪͦͭͯ͘͟ ͔ͭͻ͙ͤ͜͟ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ 
͎͙ͪͺ͊Φ ͙͍̂͒ͦͫͦͤ͊͟͡΄͙ ͒ͦͫΎ͎͔ͤͤͤΎ ˶Φ x ͔ͦͪͤ͟͟͜͜ ό˱ͭ͊͜͡Ύύ ͭ ͊ ͍͋ͪ͊ͭ͜ ˨Ό͍ͨͦͪ͜ 
ό̅ͪ͊ͤͼ͜Ύύ ͍ ͎͊ͯ͘͜͡ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ͙͊ͨ͊ͭͯͪ͜͟͡Σ ͍ͤ͜ ͍͍͊ͫͭͦͫͯ͊͘ ͝ͻ ͯ ͍ͫͦ͝ͻ 
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͙ͦͣͨͦ͘͟ͼ͜ΎͻΦ ͔́ͻͤ͊͜͟ ͎͙ͪΣ ͎ͯ͊͊͘͡Έ͔ͤͤ͊ ˣΦ ˾ ͔͎ͦͣ͋ͪͦͣ  ͚͎ͯͦͦ ζ̊ͦ͟͜͡η όмуплύΣ 
͋ͯ͊͡ ͍ͦͫͤͦͦΌ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͚͔ͣ͊͗ ͍ͫΈ͎ͦͦ ̆˱̆ ͫ ͭΦΣ ͊ 
͚͎ͦͦ ͍ͦͦͤ͜͡;͔͡Έͤ͜ ͍͙ͭͦͪ όͦͤ͟ͼ͔͙ͪͭΣ ͦͤ͟ͼ͔͙ͪͭͤͦΣ ͙ͫͦͤ͊ͭΣ ͺ͊ͤͭ͊͘͜͝Σ 
͙͍͔͙͔͙͒ͪͭͫͣͤͭ ͭ͊ ͤ͜Φύ ͚ ͔͔͒ͦͭͨͪ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͙ͨͪ͊ͭ͟ͼ͜Φ  

˭ ͨͦ;͊ͭͯ͟ ̆˱̆ ͫ ͭΦ ͯ ˹͔ͣ͜;;͙ͤ͜ ͚ͤ͊ͤ͊͘;ͤ͜΄͔ ͣͫ͜ͼ͔ ͨͦͫ͊͜͡ ͔͔͒ͪ͒ͤͫ͘Έ͊͟ 
͍ͦͦͤ͜͡;͔͡Έͤ͊ ΄ͦ͊͟͡Σ ͺͯͤ͒͊ͭͦͪͦͣ Ύͦ͟͝ ͍͋ͯ ͍͙͙͚͒͊ͭͤ ͍ͦͦͤ͜͡;͔ͫͭ͜͡Σ 
͙ͦͣͨͦͭͦͪ͘͟ ͜ ͔͎͎ͨ͒͊ͦ ̅ͪ͒ͪ͜͜ͻ ̑ͫͭͯͫ ˨ͦͭͼ͔͊ͯͪ (1783ςмуслύΦ ˽ͦ;͙ͤ͊Ό;͙ ͘ 
мулс ͪͦͯ͟Σ ͔͒Ύ͙͚͟ ;͊ͫ ˨ͦͭͼ͔͊ͯͪ ͍ͤ͊;͍͊ͫΎ ͍ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊Σ ͚  ͍ͯͫͦ͝ͻ ;͙͔͙ͫͤͤ͡ͻ 
͙ͦͣͨͦ͘͟ͼ͜Ύͻ όͯͫ Έ͎ͦͦ ͒ͦ нллύ ͔ͤ ͎ͣ͜ ͙͙ͦͣͤͯͭ ͚͎ͦͦ ͍͙͍͍ͨ͜͡Φ ˻͒ͤ͊͟, ͻͯ͒ͦ͗ͤΈͦ-
͔͔͙ͫͭͭ;ͤ͜ ͎ͨͦ͡Ύ͙͒ ͔͔͒ͪ͒ͤͫ͘Έ͎ͦͦ͟ ͙ͦͪ͟ͺ͔Ύ ͙͋ͯ͡ ͙͋͘͡Έ͟͜ ͒ͦ ͔ͨͦͦ͗ͤ͡Έ ΄͟͜͡ 
ͺͪ͊ͤͼͯ͘Έ͙͟ͻ ͍͍͊ͭͦͪ͜Φ ˾͊ͼͦͤ͊͜͡Έ͙͚ͤ ͨ͒͜ͻ͒͜ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͍͙͍ͦͤ͊ͫ͟Έ͙͟ͻ 
͍͙ͤ͊;ͦ͟ ͜ ͍͙ͪͦͭͯ͘͟ ͔ͭͻ͙ͤ͜͟ ͎͙ͪ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͍͊ͫ͒͘͜;ͯΌͭΈ ͔ͭΌ͙͒ ˨ͦͭͼ͔͊ͯͪ͊, 
ͪͦͭ͊͘΄͍ͦ͊ͤ͜ ͊͘ ͙ͨͪͤͼ͙ͨͦͣ ͍͎ͨͦͫͭͯͨͦͦͦ ͔ͯͫ͊͒ͤͤͤ͟͡Ύ ͔ͣ͊ͭͪ͊ͯ͜͡ ό ͯ
͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͙ͨͪ͊ͭ͟ͼ͜ ͒ ͔͔ͦͭͨͪ ͯ ͫͨ͜΄ͤͦ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͚͎ͦͦ ζммо ͔ ͭΌ͍͒͜η).  

ˤͦͦͤ͜͡;͔͡Έͤ͊ ͔ͣͭͦ͒͊ ˨ͦͭͼ͔͊ͯͪ͊ ͍ ͔͒Ύ͙͟ͻ ͔ͨͦͦ͗ͤͤ͡Ύͻ ͔͔͍ͨͪ͒ͯ͊͊͡ 
΄ͦ͊ͣ͟͡ ͤ͊ͫͭͯͨͤͦ͝ ͙͒ͦ͋Φ ́͊͟Σ ͯ ͣͤ͘͜͜ ͙ͨͦ͘ͼ͚͜ ͍ͤ͜ ͙͍ͤ͊͋͗͊ͫ͡Ύ ͒ͦ ͙ͨͪͤͼ͙ͨͯ 
ζ́ ͊ͪͤͪ͊͜η ˴Φ ˨ ͍͙͍͊͒ͦ͊Σ Ύ͙͚͟ ͙͔͙͍͍ͫͫͭͣ͊ͭͯ͊͘ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͼΈ͎ͦͦ ͙͚ͨͪͦͣͯ ͍ 
ͤ͟͜ͼ͜ ̆˱̆ ͫ ͭΦ ˿͍͚͜ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͒ͦͫ͒͜ ̅. ̑ Φ ˨ ͦͭͼ͔͊ͯͪ ͊͘ͺ͍͍ͫͯ͊͜͟ ͯ ͔͙ͣͭͦ͒;͙ͤͻ 
͋ͪ͊͘͜͟ͻΣ  ͯ ;͙ͫ͜͡ Ύ͙͟ͻ ζˤͦͦͤ͜͡;͔͡Έͤ͊ ΄ͦ͊͟͡η όͦp. мсрΣ муонύΣ ζму ͔ͭΌ͍͒͜ 
ͫ͊͒ͤͦͫͭ͟͜͡Σ ΅ͦ ͪͦͫͭ͊͘Ίη όͦp. мнлύΣ ζнп ΅͔͙ͦ͒ͤͤͻ ͍͍͙ͨͪ͊ ͒͡Ύ ͍ͦͦͦ͒ͤͤ͜͡Ύ 
͍ͪͭͯͦͤͫͭ͘͜͜Όη όͦp. 155 bύΣ ζ̊ͦ͊͟͡ ͺ͔͍͊͗ͦͭ͜͡͡η όͦp. мптύΣ ζ˽͙ͪ͊ͭ͟;ͤ͊ ΄ͦ͊͟͡ 
͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ͎͙ͪη όop. мррύ ͭͦ΅ͦΦ ˸͔͙͊ͭͪ͊͜͡ ͼ͙ͻ ͨͪ͊ͼΈ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ 
͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͚ ͫΈ͎ͦͦ͒ͤ͜Φ ˱͙ͫͭͦͪ;ͤͯ ͦͼͤͯ͜͟ ͭ͊ ͊ͤ͊͘͜͡ ͍ͤ͊;͊͡Έͤͦ-
͔͙ͣͭͦ͒;͎ͤͦͦ ͒ͦͪͦ͋ͯ͟ ̅Φ ˨ ͦͭͼ͔͊ͯͪ͊ ͍ͤ͊͒͊ ˶Φ ˥ ͎ͤ͋ͯͪ͘͜ ώп, 61ςспϐΦ ˩ͺ͔͙͍ͭͤͫͭ͟͜Έ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͔͙ͫͫͭͣ ̅Φ ̑ Φ ˨ ͦͭͼ͔͊ͯͪ͊ ͍ͨ͒ͭ͜ ͔͔ͪ͒͗ͤ͊ ͍͙͍ͦͤ͊ͫ͟Έͦ͟Ό ͭ͊ 
͔͙ͣͭͦ͒ͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦΌ ͒͜Ύ͡Έͤͫͭ͜Ό ͚͎ͦͦ ͯ;͍ͤ͜ ˴Φ ˨ ͔͔ͪͫͪ͊͟͡Σ ̅Φ ˴ ͔ͯͣͣͪ͊Σ 
˴Φ ̊ ͔ͯ͋ͪͭ͊ ͭ͊ ͙ͫͤ͊ ˴͊ͪ͊͡ ˶Ό͍͎͒͊͜ ς ͍͙͙͒ͤͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ 
͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ ͔͔͙͙ͫͪ͒ͤ ̆˱̆ ͫ ͭΦ 

̂ ͔ͨͪ΄͚͜ ͍͙ͨͦͦͤ͜͡ ̆˱̆ ͫ ͭΦ ͙ͭͪ͊͒ͼ͜͝ ͔͔͒ͪ͒ͤͫ͘Έͦ͟͝ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ΄͙ͦ͟͡ 
ͪͦ ͍͙͍ͤͯ͘ ̅ͪ͒ͪ͜͜ͻ ˢ͍͎ͯͫͭ ˴͔ͯͣͣͪ (1797ς1879) ς ͯ;͔ͤΈ ͜ ͍͙ͨͦͫ͒ͦͤ͜͟͡ 
̅Φ ˨ ͦͭͼ͔͊ͯͪ͊Σ Ύ͙͚͟ ͔͒Ύ͙͚͟ ;͊ͫ ͭ͊ͦ͗͟ ͍͋ͪ͊ ͙ͯͪͦ͟ ͍ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊Φ 
˽͔͎͎͒͊ͦ͜;ͤ͊ ͨͪ͊ͼΎ ̅Φ ˴ ͔ͯͣͣͪ͊ ό͔ͦͪͣ͊͘͟ ͘ мурс ͪͦͯ͟ ͍ ˨͔͔ͪ͒ͤͫ͘Έ͚͟͜ 
͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ύΣ ͍͍͊ͫͤͦͯ͊͊ͫ͘͡Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͜ ͨͦΊ͒ͤ͊ͤͤΎ ͔ͭͻͤ͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ 
͘ ͻͯ͒ͦ͗ͤͣ͜Φ ˥͍ͦͦͤͦ͡Ό ͔ͣͭͦΌ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ̅Φ ˴ ͔ͯͣͣͪ ͍͍͍͊͗͊ 
͒ͦͫΎ͎͔ͤͤͤΎ ͍͎ͨͦͤͦͦΣ ͙ͫ͡Έ͎ͤͦͦΣ ͔͊͡ ͔ͤ ͎͎ͪͯ͋ͦͦ ͭͦͤͯΦ ˭͍͔ͪͭ͊Ό;͙ ͙͍ͦͫͦ͋ͯ͡ 
͍͎ͯ͊ͯ ͤ͊ ͻ͔͊ͪ͊ͭͪ͟ ͍͙͙ͪ͊ͤ͘ͻ ͍͊ͫͦ͋͘͜Σ ͍ͤ͜ ͔͎͍͊ͫͭͪ͊͘͜ ͍͒͜ ͝ͻ ͚͍͎͊ͦͦ͘ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ό͔ͦͪͣ͊͘͟ ͍͋ͪ͊͜ͼ͜͝Σ ͔ͨͦͪͭ͊ͣͤͭͦΣ ͪͯ͋͊ͭͦύΦ  ̂ ͍ͨͦͫͭ͊ͤͦͼ͜ 
̅Φ ˴ ͔ͯͣͣͪ ͍͙͎͍ͣ͊͊ ͒ͦͫΎ͎͔ͤͤͤΎ ͙ͨͪͪͦ͒ͤͦͫͭ͜ ͭ͊ ͍͙ͫͦ͋ͦ͒ ͪͯͻ͍͜Φ  

̅Φ ˴ ͔ͯͣͣͪ ͍͋ͯ ͍͊ͭͦͪͦͣ ;͙͔ͫͤͤͦ͡͝ ͟͜͡Έͦͫͭ͟͜ ͔ͭΌ͍͒͜  ͍͍ͨͪ͊͜Σ ͊ ͭ͊ͦ͗͟ 
΄͙ͦ͟͡ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡Φ ˽͍ͦͪͤ͜Ύͤͦ ͘ ͔͙ͣͭͦ͒;͙͙ͤͣ ͨͪ͊ͼΎ͙ͣ ̅Φ ̑ Φ ˨ ͦͭͼ͔͊ͯͪ͊Σ 
ζˤͦͦͤ͜͡;͔͡Έͤ͊ ΄ͦ͊͟͡η όмуофύ ̅Φ s Φ ˴ ͔ͯͣͣͪ͊ ͪ͊ͦͣ͘ ͘͜ ͔ͭͻͤ͜;͙͙ͤͣ ͍͊͒͊ͤͤ͘Ύ͙ͣ 
͍ͪ͊ͻ͍ͦͯΊ ͍͙͎͙ͣͦ ͍͙͍ͦͤ͊ͫ͟Έͦ͟͝ ͔͔͙͙ͫͭͭ͟Φ ˤ͒ͤ͊͘͜;͊ΊͭΈͫΎ ͋͜͡Έ΄͊ ͙ͨͪ͊ͭ͟;ͤ͊ 
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ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͨͪ͊ͼ͜Σ ͔͙ͣͭͦ͒;͙͚ͤ ͪͦ͒͘͜͡ Ύͦ͟͝ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ζ͙͔͙ͫͫͭͣ͊ͭ;ͤͫͭ͜Ό 
͍͙͔͊͒ͤͤ͟͡Ύ ͭ͊ ͎͔͙͍ͨͪͦͪͫͤͫͭ͜Ό ͔͙ͦͪͣ͟ͻ ͔ͨͦͦ͗ͤ͡Έη ώп, 68]. ˹͙͚ͦͭͤ ͔ͣ͊ͭͪ͊͜͡ 
ͯͨ ͔ͪ΄͔ ͍ ͔͙ͣͭͦ͒;͚ͤ͜ ͨͪ͊ͼ͜ ͙͚ͨͦ͒͊ͤ ͯ ͍ͫͯͨͪͦͦ͒͜ ͎͒ͪͯͦ͝ ͍ͦͦͤ͜͡;͔͜͡Σ ΅ͦ, ͪͣ͟͜ 
͍ͦͦͦ͒ͤͤ͜͡Ύ ͔ͭͻͤ͜;͙͙ͤͣ ͍͙ͤ͊;͙͊ͣ͟, ͣ͊ͦ͡ ͙ͫͨͪΎ͙ͭ ͻͯ͒ͦ͗ͤΈͦͣͯ ͍͙ͪͦͭͯ͘͟ 
͍͙͍ͦͤ͊͟ͼΎΦ ˽ͪͦ ͤ͊͘;ͤͯ ͨͦͨͯ͡Ύͪͤͫͭ͜Έ ζ͙̊ͦ͟͡η ̅Φ ˴ ͔ͯͣͣͪ͊ ͍ͫ͒͜;͊ͭΈ ͝͝ ;͙͔ͫͤͤ͜͡ 
͔͔͍͙ͨͪ͒͊ͤͤΎ ͨͪͦͭΎ͎ͦͣ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆˱̆ ς ͨ ͦ;͊ͭͯ͟ ̆̆ ͫ ͭΦ  

̅Φ ˴ ͔ͯͣͣͪͦͣ ͋ͯ͊͡ ͔ͪͦͪͦ͋ͤ͊͘͡ ͍ͤͦ͊ ͺͦͪͣ͊ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ς 
ζRepertorium und Orchestrerstudienη ό͔͍ͦͪͫͭͪͦ͟͜ ͭͪͯ͒ͤͦ΅͜ύΦ ́͊͟͜ ͙͙͋ͪͤ͘͜͟ 
ͭͪͯ͒ͤͦ΅͍͜ ͘ ͔͍͙ͦͪͫͭͪͦ͟ͻ ͚ͨ͊ͪͭ͜ ͙ͫͭ͊͡ ͔͒ͯ͗ ͨͦͨͯ͡Ύ͙͙ͪͤͣ  ͍ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ 
͙ͨͪ͊ͭ͟ͼ͜ ͍ ͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆˱̆ ͫ ͭΦΣ ͔ͦͪͣ͊͘͟ ͍ ͤ͜΄͎ͦͦ ͔͔͒ͪ͒ͤͫ͘Έ͎ͦͦ͟ 
͍ͦͦͤ͜͡;͔ͫͭ͊͜͡ ̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊Φ ˤ͙͍;͔ͤͤΎ ͙͍͍ͯͪ͟͜ ͘ ͔͍͙ͦͪͫͭͪͦ͟ͻ ͍͍ͭͦͪ͜ ͔ͤ 
͍͙ͭͪ͊ͭͦ͡ ͊ͭͯ͊͟͡Έͤͦͫͭ͜ ͚ ͯ ̆̆ ͫ ͭΦ ́͊͟Σ ͯ ͪ͊͒ΎͤͫΈ͙͚͟ ͔ͨͪͦ͒͜ ͯ ͍ͭ͜;͙ͤ͘Ύ͚ͤ͜ 
͍ͦͦͤ͜͡;͔͡Έ͚ͤ͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ΄͙ͪͦͦ͟ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͙͙͋ͪͤ͘͜͟ ζ˹͍͙͊;͙͟ 
͔͍ͦͪͫͭͪͦͦ͟͝ ͎͙ͪη ό͍͙͊ͭͦͪ ˤΦ ˿ ͣͦͤ͜ ͭ͊ ˿Φ ˥ ͦͦ͡΅͍͊ͨͦύ ͭ͊ ζ˻͔͍ͪͫͭͪͦ͟͜ ͭͪͯ͒ͤͦ΅͜η 
ό͙͍͙ͯͪ͟ ͘ ͙ͫͣͺͦͤ͜;͙ͤͻ ͍͍ͭͦͪ͜ ˽Φ ̉ ͚͍͊ͦͫ͟Έ͎ͦͦ͟Σ ͯͨͦͪΎ͙͒ͤ͟ ˢΦ ʕ ͍͊ͫͦ͡ύ [5, 51ς
рнϐΦ ˽͙͚ͦ͒͊ͤ ͯ ͙ͤͻ ͔ͣ͊ͭͪ͊͜͡ ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͤ͊ ͍͒ͨͪ͊͜ͼΌ͍͊ͤͤΎ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ 
ͻͯ͒ͦ͗ͤ͜ͻ ͜ ͔ͭͻͤ͜;͙ͤͻ ͍͊͒͊ͤ͘ΈΦ  ͔̂ͦͣͤͭ͊ͪ͟Ύͻ ͊ͤ͊͘͘;͊ΊͭΈͫΎ ͻ͔͊ͪ͊ͭͪ͟ ͭͪͯ͒ͤͦ΅͍͜Σ 
͍͙͍ͫͭ͜͡ΌΌͭΈͫΎ ͙ͭͪ͊͒ͼ͜͝ ͝ͻ ͍͙ͦͤ͊ͤͤ͟ΎΣ ͨͪͦͨͦͤͯΊͭΈͫΎ ͚ͤ͊͒ͦͼ͜͡Έͤ͜΄͊ ͊ͨ͊ͭͯͪ͊͜͟͡ 
ͭ͊ ΄͙ͭͪͻ͍ͦ͜ ͍͙͊ͪ͊ͤͭ͜Φ  

˿͍͚͜ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  ͍͙͍ͦͤ͊ͫ͜͟Έ͙͚͟ ͍͒ͦͫ͒͜ ̅Φ s Φ ˴ ͔ͯͣͣͪ ͔͔͍ͨͪ͒͊ ͙ͫͤ͊ͣ 
˩ͪͤͫͭͯ ͭ͊ ˸͊ͫͯ͟ ͭ͊ ͯ;ͤΎͣ ς ˣΦ ˴ ͦͫͫͣ͊ͤͯΣ ˢΦ ˽ ͔ͦͪͭͤͯΣ ˥Φ ˥ ͦ͡Έ͔ͭͪͣ͊ͤͯΣ 
˾Φ x ͔͡Έͣ͊ͤͯΣ ˤΦ ˥ ͊ͯͫͣ͊ͤͯ ͭ͊ ͤ͜Φ  ̂ͤ͊΄ ;͊ͫΣ ͪͣ͟͜ ͔ͭΌ͍͒͜  ͔͙ͣͭͦ͒͜;͙ͤͻ ͍͍ͨͪ͊Σ 
ͤ͜΄͜ ͍ͦͦͤ͜͡;͔͡Έͤ͜ ͍͙ͭͦͪ ̅Φ ˴ ͔ͯͣͣͪ͊ όͦͤ͟ͼ͔ͪͭΣ ͦͤ͟ͼ͔͙ͪͭͤͦΣ ͺ͊ͤͭ͊͘͜͝Σ 
͙ͭͪ͊ͤͫͪͨ͟ͼ͜͝Σ ͙ͦ͋ͪͦ͋͟ ͙ͤ͊ͪͦ͒ͤͻ ͔ͨͫͤ͜Έ ͙ͪͤ͘͜ͻ ͪ͊ͤ͟͝Σ ͦͤ͟ͼ͔ͪͭ΄ͭΌ͟ ͒͡Ύ 
͍͒ͦͻ ͍ͦͦͤ͜͡;͔͔͚͡ ͭͦ΅ͦύ ͍͙͙ͭͪ͊ͭ͡ ͨͦͨͯ͡Ύͪͤͫͭ͜Έ ώп, 67]. 

ˤ͙͟͡Ό;͙͚ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͻ͙ͫͭ ͍͙Ύ͍͙͍ ͤ͜΄͙͚ ͯ;͔ͤΈ ̅Φ ˨ ͦͭͼ͔͊ͯͪ͊ ς 
˴͊ͪ͡ ˨͔͔ͪͫͪ͟͡ (1800ςмутоύΦ ˭͔ͦͪͣ͊͟ ͍ ͤΈ͎ͦͦ ͍ͤ͊;͙͊ͫ͡Ύ ͎͙ͪ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ 
͍͙͒͊ͭͤ͜ ͍ͦͦͤ͜͡;͔͙ͫͭ͜͡ ͔͔͙͙ͫͪ͒ͤ ς ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆˱̆ ͫ ͭΦ ˢΦ ˶ ͔ͤ͒ͤͪ͜Σ 
̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪΣ ˣΦ ˴ ͦͫͫͣ͊ͤΣ ˴Φ ̊ ͔͔ͪ͒ͪΦ ˭͎͊͊ͦͣ͡ ͙͗ͭͭΎ ͚ ͒͜Ύ͡Έͤͫͭ͜Έ 
˴Φ ˨ ͔͔ͪͫͪ͊͟͡ ͍͙͍͔ͫͭͤ͜͜͡ ͔ͤ͒ͦͫͭ͊ͭͤΈͦΦ ˤ͒ͦͣͦ͜Σ ΅ͦ ͘ мунл ͪͦͯ͟ ͍ͤ͜ ͔͔͍͍ͨͪ͋ͯ͊ 
ͯ ˨͔ͫͫ͊ͯΣ ͔͒ ͚͍͊ͣ͊͘ ͨͦͫ͊͒ͯ ͔ͨͪ΄͎ͦͦ ͍ͦͦͤ͜͡;͔ͫͭ͊͜͡ ͎͔ͪͼ͎ͦͫΈͦ͟͝ ͔͙͊ͨ͟͡ ͒ͦ 
мутм ͪͦͯ͟ ͭ ͔͊͒ ͍ ͤΈ͎ͦͦ ͍ͤ͊;͙͊ͫ͡Ύ ͍͙΅͔͊ͤ͊͘͘;͔ͤ͜ ͯ;ͤ͜Φ ̂ мунпςмунс ͪͦ͊͟ͻ 
˴Φ ˨ ͔͔ͪͫͪ͟͡ ͯ͒ͦͫͦͤ͊͟͡Ό͍͍͊ͫΎ ͍ ˨͔͔ͪ͒ͤ͘͜  ͯ̅Φ ˨ ͦͭͼ͔͊ͯͪ͊Φ ˥ͪͯ ͍ͦͦͤ͜͡;͔ͫͭ͊͜͡ 
͍͒ͪͤ͘͜͜Ύ͙͡ ;͙ͫͭͦͭ͊ ͍ͯ͘;͊ͤͤΎΣ ͔ͭͻͤ͜;ͤ͊ ͒ͦͫͦͤ͊ͫͭ͟͜͡Έ  ͎͜ ͙͚͊ͪͤ ͙ͣͯ͘;͙͚ͤ ͫͣ͊͟Φ  

̂ ͍͔ͫͭ͊ͤͦͤͤ͜͡ ͚ ͍͔͔͊ͭͪ͒͗ͤͤ͘͜ ͔ͤͣ͜ͼΈͦ͟͝ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ΄͙ͦ͟͡ ̆˱̆ ͫ ͭΦ 
ͤ͊͘;͔ͤ ͣͫ͜ͼ͔ ͔ͤ͊͗͊ͦ͡͡ ͍͙ͨͦͫ͒ͦͤ͊ͣ͜͟͡ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊Φ ˻͙͒ͤͣ ͘͜ ͙ͤͻ ͍͋ͯ 
͍͙͙͚ͭ͊͊ͤͦͭ͡ ͎͊ͣ͋ͯͪ͘Έ͙͚͟ ͍ͦͦͤ͜͡;͔ͫͭ͜͡ ˿͔͋͊ͫͭΈΎͤ ˶͜ (1805ςмуутύΣ ͯ;͔ͤΈ 
˯Φ ˹ Φ ˽ ͔ͪ͡͡Ύ ό ͍ͯͫͦΌ ;͔͎ͪͯΣ ͯ;ͤΎ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊ύΦ  ̂1837ςмупо ͪͦ͊͟ͻ ˿Φ ˶ ͜ ͍͋ͯ 
ͫͦͫͭͦͣ͜͡ ͔ͦͪͫͭͪ͊͟ ͍ ͙ͨ͊ͪ͘Έ͚͟͜ Grand Opera ͚ ͒ͦ мусу ͪͦͯ͟ ͍͙͍ͨͪͦ͊͒ ͯ 
˽͙͊ͪ͗͜ ͍͙͊͒͊͟͡ͼΈͯ͟ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͨͫ͜͡Ύ ;͎ͦͦ ͍͔͍ͨͦͪͤͯͫΎ ͒ͦ ˥͎͊ͣ͋ͯͪ͊Φ  
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˿Φ ˶ ͜ ͍͙͍ͫͭͦͪ ͍ͦͦͤ͜͡;͔͡Έͤͯ ζ̊ͦͯ͟͡η όмупрΣ ͙͍ͨͪͫΎ;͔ͤ͊ ͨͪͦͺ͔ͫͦͪͯ 
˽͙͊ͪ͘Έͦ͟͝ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ˶Φ ˽ Φ ˹ ͔ͦͪ͋ͤͯ͡ύΣ ͊ ͭ͊ͦ͗͟ ͔ͭΌ͙͒ ͭ͊ ͍ͦͦͤ͜͡;͔͡Έͤ͜ 
͔͙͒ͯͭΣ ΅ͦ ͙͒ͦͤͤ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜Φ ˤ͙͍ͦͤ͊ͫ͟Έͯ͟ 
͔ͣ͊ͤͪͯ ˿Φ ˶ ͜ ͻ͔͙͍͍͊ͪ͊ͭͪͯ͊͘͟ ͙͊ͫ͟͡;͙͚ͤ ͙ͫͭ͡ΈΣ Ύ͙͚͟Σ Ύ͟ ͜ ͚͎ͦͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ 
ͨͪ͊ͼ͜Σ ͫͨͦͯ͡;͍͊ ͙ͦͤ͊͘͟ ͔ͤͣ͜ͼΈ͎ͦͦ͟ ͭ͊ ͺͪ͊ͤͼͯ͘Έ͎ͦͦ͟ ͫͨͪΎ͍ͣͯ͊ͤΈΦ 

͙́ͪ͊͒ͼ͜͝ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊ ͍ ͙ͦͣͨͦͭͦͪͫ͘͟Έ͚͟͜ ͍ͭͦͪ;ͦͫͭ͜ ͍͙͍ͨͪͦ͒ͦ͗ 
͔ͤͣ͜ͼΈ͙͚͟ ͍ͦͦͤ͜͡;͔ͫͭ͜͡-ͦͤ͟ͼ͔ͪͭ͊ͤͭ ˩͒ͯ͊ͪ͒ ˥͔͎ͦͪ ˥ͦ͡Έ͔ͭͪͣ͊ͤ (1824ς1898), 
ͯ;͔ͤΈ ˢΦ ̆ Φ ˽ ͔ͪ͡͡Ύ ͭ͊ ˯Φ ˸ ͔͔ͤͭͪ͊Φ ˤͦͦͤ͜͡;͔͡Έͤ͊ ͔ͭͻͤ͊͜͟ ͒ͦ͋ͯ͊͘͡ ͨͦ͒͊͡Έ΄ͦ͝ 
͙ͪͦͪͦ͋͘͟  ͚ͫ ͙͔͙ͫͭͣ͊ͭ͊͘ͼ͜͝ ͯ у ͦͤ͟ͼ͔ͪͭ͊ͻ ͭ͊ ͤ͜΄͙ͻ ͍ͭͦͪ͊ͻ ˥Φ ˥ ͦ͡Έ͔ͭͪͣ͊ͤ͊Φ 

˹͚͍͊͒ͦͣ͜͜΄͙ͣ ͦͤ͟ͼ͔ͪͭͦͣ ˥Φ ˥ ͦ͡Έ͔ͭͪͣ͊ͤ͊ Ί ͔͍͔͙͚̉ͭͪͭ όh-mollύΦ ͔̇ 
ζ͚͔͎ͤ͊͡΄͙͚η ͘͜ ͔ͨͪ΄͙ͻ ͦͤ͟ͼ͔͍ͪͭ͜ ͙ͦͣͨͦͭͦͪ͊͘͟Σ ΅ͦ ͍͍͊͗͊ΊͭΈͫΎ ζ΄͟͜͡Έ͙ͤͣηΣ 
ͦͫ͟͜͡Έ͙͟ ;͊ͫͭͦ ͍͙͍;͊ΊͭΈͫΎ ͍ ͙ͣͯ͘;͙ͤͻ ΄ͦ͊͟͡ͻ  ͯ͜;͙͙͡΅͊ͻΦ ˹͙͊ͨͪͤ͟͜ͼ͜ ̆˱̆ ς ͯ 
͔ͨͪ΄͙ͻ ͔͒ͫΎ͙ͭͭͭ͜͡Ύͻ ̆̆ ͫ ͭΦ ͙͍ͦͫͦ͋ͯ͡ ͙ͨͪͻ͙͡Έͤͫͭ͜Έ ͍͙͍ͦͤ͊͟ͼ͍͜ ͍ͣ͊ ͙ͦ͒ͤ ͘͜ 
͚ͤ͊ͫ͊͒ͤ͟͜͡΄͙ͻ ς ˽ ͔ͪ΄͙͚ ͦͤ͟ͼ͔ͪͭ όΊ ͙͊ͨͫ͘ ͚͎ͦͦ ͍͙ͦͤ͊ͤͤ͟Ύ ˽Φ ˴ ͊͊͘͡ΈͫͦͣύΦ  

̆ͦ;͊ ͔͍ͨͤ͊ ;͙͊ͫͭͤ͊ ͙ͦͣͨͦͭͦͪͫ͘͟Έ͎ͦͦ͟ ͒ͦͪͦ͋ͯ͟ ˥Φ ˥ ͦ͡Έ͔ͭͪͣ͊ͤ͊ ;͔͔ͪ͘ 
͙͚ͫ͊ͦͤͤ͡ ͻ͔͊ͪ͊ͭͪ͟ ͙͙ͣͯ͘͟ ͍͙ͭͪ͊ͭ͊͡ ͍ͫͦΊ ͤ͊͘;͔ͤͤΎΣ ͦ͒ͤ͊͟ ͦͤ͟ͼ͔͙ͪͭ ͭ͊ ͔͒Ύ͟͜ 
͍ͪͭͯͦͤ͘͜͜ ͨΩΊ͙ͫ όζˤ ͔͎ͤͨͦͦ͒ͯηΣ ζ˩ͭΌ͒-͙͊ͨͪͫ͟ηΣ ζ˹͊ ͨͦ͡Ό͍͊ͤͤ͜ηΣ ζ˴͙͊ͨͪ;ͦ͜ηΣ 
ζ˻͋͜ͼΎͤ͊͟ηΣ ζ˾ͦͣ͊ͤͫηύ ͍͊͒͘Ύ͙͟ ͙ͨͪͪͦ͒ͤͦͫͭ͜ ͔ͭͻ͙ͤ͜͟Σ ͔͚ͣͦ͒ͤͦͫͭ͜͜͡ ͭ͊ Ύͫͤͦͫͭ͜ 
ͺ͙ͦͪͣ ͚ ͙͒ͦͤͤ͜ ͔͔͎͙͋ͪͫ͘͡Έ  ͯͨ ͔͎͎͒͊ͦ͜;͚ͤ͜ ;͍͊ͫͭͦͦ͟ ͚ ͍͙͍ͦͤ͊ͫ͟Έ͚͟͜ ͙ͨͪ͊ͭ͟ͼ͜Φ  

̂ ͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆˱̆ ͫ ͭΦ ͨͦ΄͙͔ͪͤͤΌ ͔͙ͣͭͦ͒;͙ͤͻ ͍ͤ͊ͫͭ͊ͤͦ 
͔͔͒ͪ͒ͤͫ͘Έͦ͟͝ ΄͙ͦ͟͡ ͙ͫͨͪΎ͊͡ ͍͙͍ͦͤ͊ͫ͟Έ͊͟ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ 
͍ͦͦͤ͜͡;͔ͫͭ͊͜͡-ͦͤ͟ͼ͔ͪͭ͊ͤͭ͊Σ ͔͎͎ͨ͒͊ͦ͊ ͚ ͙ͦͣͨͦͭͦͪ͊͘͟ ̅ͪ͒ͪ͜͜ͻ͊ ˤ͜͡Έ͎͔͡Έͣ͊ 
˶Ό͍͎͒͊͜ ˥ͪΌͼͣ͊ͻ͔ͪ͊ (1832ς1903). ˨͔Ύ͙͚͟ ;͊ͫ ˥ͪΌͼͣ͊ͻ͔ͪ ͍ͤ͊;͍͊ͫΎ ͍ 
˨͔ͫͫ͊ͯ ͍ ˴Φ ˨ ͔͔ͪͫͪ͊͟͡Σ ͨͦͭͣ͜ ͙͍ͪͦ͋͘ ͙͋ͫͯ͟͡;ͯ ͊ͪ͟ΩΊͪͯ ͍ ˶͔͚ͨͼ͙͎ͯΥ  ͯ1849 
ͪͦͼ͜ ͍͋ͯ ͊ͨͪͦ͘΄͔͙͚ͤ ͔ͨͪ΄͙ͣ ͍ͦͦͤ͜͡;͔ͫͭͦͣ͜͡ ͍ ͔ͦͪͫͭͪ͟ ˥͔͍͊ͤ͒ͻ͊ͯ͊͘ ͭ͊ 
͔͎͎ͨ͒͊ͦͦͣ ͨͦ ͊ͫͯ͟͡ ͍ͦͦͤ͜͡;͔͜͡ ͍ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜ΌΦ  ̂мусл ͪͦͼ͜ ͍ͤ͜ ͚͊ͤ͘Ύ͍ 
ͨͦͫ͊͒ͯ ͫͦͫͭ͊͜͡ ͙͍͎ͨͪ͒ͦͪͤͦͦ ͔ͦͪͫͭͪͯ͟ ͭ͊ ͨͪͦͺ͔ͫͦͪ͊ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ όмуслς
мфлнύ ͍ ˨͔͔ͪ͒ͤ͘͜Σ ͔͒ ͙͊͘͡΄͙͍ͫΎ ͒ͦ ͤ͟͜ͼΎ ͙͗ͭͭΎΦ ˤ͙͍ͦͤ͊ͫ͟Έͯ͟ ͔ͣ͊ͤͪͯ 
̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊Σ ͨͦͪΎ͒ ͘͜ ͍ͪͭͯͦͤͦ͘͜Ό ͔ͭͻͤͦ͜͟Ό ͭ͊ ͎͙͊ͪͤͣ ͍͙͙ͪ͊ͤͣ͘ ͍ͯͦͣ͘͟Σ 
ͻ͔͙͍͙͊ͪ͊ͭͪͯ͊͘͟͡ ͍͙͚ͫͯͦͪ ͔͊͊͒ͣͣ͘͟͜ ͜ ͙ͫͭͪͣ͊ͤͫͭ͜ΈΦ 

˿͍ͦΌ ͙ͦͣͨͦͭͦͪͫ͘͟Έͯ͟ ͒͜Ύ͡Έͤͫͭ͜Έ ̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ ͫͨͪΎ͍͍͍ͣͦͯ͊ ͤ͊ 
͎͋͊͊͘;͔ͤͤΎ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͔͔ͪͨͪͭͯ͊ͪͯ ͭ͊ ͍͙͍͜͡Έ͔ͤͤͤΎ ͚͎ͦͦ ͍͒͜ ͙ͫ͊ͦͤͤ͡ͻ 
͍͙͍͍ͨ͜͡Φ ˭ ͚͎ͦͦ ͒ͦͪͦ͋ͯ͟Σ ΅ͦ ͍͟͡Ό;͊Ί о ͦͤ͟ͼ͔͙ͪͭΣ ;͙͔ͫͤͤ͜͡ ͨΩΊ͙ͫΣ ͍͊ͪ͊͜ͼ͜͝ ͭ͊ 
ͺ͊ͤͭ͊͘͜͝ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡Σ ͔͍ͦͪͫͭͪͦ͟͜Σ ͔͊ͣͪͤ͟͜Σ ͺ͔ͦͪͭͨ͊ͤͤ͜͜ ͍͙ͭͦͪ ͭ͊ ͙ͪͦͣ͊ͤͫΣ 
͔͔͒ͦͭͨͪ ͔͎͎ͨ͒͊ͦ͜;͔ͤ ͤ͊͘;͔ͤͤΎ ͔͔͎͙͋ͪ͘͡ ζнп ͔ͭΌ͙͒η ͦͪΦ оуΣ ;͍͊ͫͭͦͦ͟ ζмн 
͔ͭΌ͍͒͜η ͦͪΦ тнΣ ζ͔̋ͦ͒ͤͤ͜ ͍͍͙ͨͪ͊η ͦͪΦ ст ͭ͊ ͦͤ͟ͼ͔͙ͪͭΦ 

˭͎͊ͫͯͦ͡Ό ̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊ ͯ ͍ͦͦͤ͜͡;͔͡Έ͚ͤ͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͫͭ͊ͦ͡ ͍͔ͫͭͦͪͤͤΎ 
͔ͨͪ΄͎ͦͦ ͔͍͙ͪͤ͟͜ͼ͍ͭ͊ ͒͡Ύ ͍͙΅͎ͦͦ ͯͪͫͯ͟ ͍ͤ͊;͊ͤͤΎ ζˤ͙΅͊ ΄ͦ͊͟͡ 
͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ͎͙ͪη όмуфмύ ͭ͊ ͍͙ͻ͍ͦ͊ͤͤΎ ͎͋͊͊ͭΈͦͻ ͍͙͙͒ͤͻ ͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡ 
ό͔͔ͫͪ͒ Ύ͙͟ͻ ͚͎ͦͦ ͋ͪ͊ͭ ˶͔ͦͨͦ͡Έ͒Σ ͊ ͭ͊ͦ͗͟ ̅Φ ˥ ͜͡Έ͔ͨͪͭΣ ˩Φ ̆ ͔͎͊ͪΣ ˥Φ x ͔͔ͪ͟͟Σ 
ˤΦ ̅ ͙ͭͼ͔͎͎͔ͤ͊ͤΣ ˣΦ ʕ ͜͡Έͺ͔ͪͭΣ ˻Φ x ͪΌ͔ͤͪ͟Σ ˯Φ ˴ ͎͔͔͎ͤͤ͋ͪ͜͡ ͭ͊ ͤ͜Φύ [4, 73].  
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̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ ͙ͦ͒ͤͣ ͘͜ ͔ͨͪ΄͙ͻ ͍ͫͭ͊ ͍͍͙͒ͪͦ͒͗ͯ͊ͭ͜ ͍͙ͫͭ͊ͪͦͤͤͯ ͙ͣͯͯ͘͟Φ 
˭͍͊͒Ύ͙͟ ͚͎ͦͦ ͔ͪ͒͊ͭͦͪͫ͟Έ͚͟͜ ͪͦ͋ͦͭ͜ ͯ ͍ͦͦͤ͜͡;͔͡Έͤͦͣͯ ͔͔ͪͨͪͭͯ͊ͪ͜ ͔͔͎͙͋ͪͫ͘͡Ύ 
͍͙ͭͦͪ ˯Φ ˿ Φ x ͊ͻ͊Σ ˥Φ ̅ Φ ˥ ͔͔ͤ͒͡ΎΣ ˨͗Φ ́ ͊ͪͭͤ͜͜Σ ˶Φ x ͔ͦͪͤ͟͟͜͜Σ ˯Φ ˥ ͚͊͒ͤ͊Σ ΅ͦ 
͍͙ͫͤͯ͊͜͡ ͍ ͙ͪͯͦͨͫ͊͟ͻΦ ˽͙͙͍ͦͭͤͦ͘ ͦͼͤ͜ΌΊͭΈͫΎ ͎͔ͨͪ͊ͤͤͤΎ ͍͙ͭͪ͊ͭͯ͊ͭ͟ ͝ͻ 
ό͔ͦͪͣ͊͘͟ ˿Ό͙ͭ͝ ˯Φ ˿ Φ x ͊ͻ͊ύ Ύ͟ ͦͤ͟ͼ͔͙͚ͪͭͤΣ ͊ ͔ͤ ͍ͤ͊;͊͡Έ͙͚ͤ ͔͔ͪͨͪͭͯ͊ͪΦ  

˭͊ ͻ͙ͯ͒ͦ͗ͤͣ͜ ͎ͨͦ͡Ύ͙͒͊ͣ  ͚ ͍͙͍ͦͤ͊ͫ͟Έ͙ͣ͟ ͙͔ͫͭͣ͡ ͙͋͘͡Έ͙͚͟ ͒ͦ 
̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊ ͍͋ͯ ͤ͜΄͙͚ ͯ;͔ͤΈ ˴Φ ˨ ͔͔ͪͫͪ͊͟͡ ˴͊ͪ͡ ͔͔̊ͪ͒ͪ (1848ς1935). 
˯͎ͦͦ ͙ͣͯ͘;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͨͪͦͻ͙ͦ͒͊͡ ͍ ˭͔͎͔ͦͤ͒ͪ͊ͯͤ͘͜Σ ˶͔͚ͨͼ͙͘͜Σ ˥͊ͣ͋ͯͪ͘͜ ͭ͊ 
ˣ͔ͪͤ͜͜͡Φ ͙͍͙͚́ͪ͊͡ ;͊ͫ ˴Φ ̊ ͔͔ͪ͒ͪ ͨͪ͊ͼΌ͍͍͊ Ύ͟ ͫͦͫͭ͜͡-͍ͦͦͤ͜͡;͔ͫͭ͜͡  ͔ͯ͊ͨ͊͟͡ͻ 
ͼ͙ͻ ͣͫͭ͜ ό͔ͦͪͣ͊͘͟ ͍ мутпςмуум ͪͪΦ  ͔͚ͯͨ͡ͼ͙͘Έͦͣͯ͟ ˥͔͍͊ͤ͒ͻ͊ͯ͘͜ύ ͭ͊ ͎͍ͪ͊ ͯ 
͍͔͊ͪͭͭ͟͜ ͪ͊ͦͣ͘ ͘͜ ͙͋ͪ͊ͭ͊ͣ ˥͔ͪͣ͊ͤͦͣΣ ̅ͪ͊ͤͼ͔ͣ ͜ s ͡Έ͍ͤͦͣ͜Φ  

˿͍͚͜ ͍͎͙͚͊ͦͣ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͒ͦͫ͒͜  ͯ ˶͔͚ͨͼ͙͘Έ͚͟͜ όмутпς1881), 
˭͔͎͔ͦͤ͒ͪ͊ͯͤͫ͘Έ͚͟͜ όмуфлςмфлтύ ͭ͊ ˣ͔ͪͤͫ͜͡Έ͚͟͜ όмфмоςмфнпύ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜Ύͻ 
˴Φ ̊ ͔͔ͪ͒ͪ ͎ͯ͊͊͘͡Έ͙͍ͤ ͯ ͍ͦͦͤ͜͡;͔͡Έ͚ͤ͜ ζ̊ͦ͟͜͡η ͦͪΦ опΣ ζ̊ͦ͟͜͡ ͎͊ͣ ͭ͊ ͍͊ͦͪ͒͟͜η 
ͦͪΦ нфΣ ζ̊ͦ͟͜͡ ͔͔͚ͭͪ͡ ͭ͊ ͫͭ͊͊ͭͦ͟͟η ͦͪΦ офΣ ͊ ͭ͊ͦ͗͟ ͔ͭΌ͒͊ͻΣ ͔͙ͫ͊͒ͤ͟͡ͻ ͘͜ 
ͫͦ͡Έ͙ͤͻ ͚ͨ͊ͪͭ͜ ͍͙͙ͫͭ͊ͪͦͤͤͻ ͍͍ͭͦͪ͜Φ ˿͍ͦΊ͙ͪ͒ͤͣ͜ ͙ͨͦͫ͋ͤͦͣ͜͟ ͒͡Ύ 
͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡ ͍ͫͭ͊ ζ˴͔͊ͭͻ͙ͫ͘͜ ͎͙ͪ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡η όмуфлύΣ  ͯΎͦͣͯ͟ ͍͊ͭͦͪ ͍ͨͦ͒͊ 
͍ͦͫͤͦͤ͜ ͍͒ͦͣͦͫͭ͜͜ ͘ ͫͭͦͪ͜͜͝ ͭ͊ ͦͤͫͭͪͯ͟͟ͼ͜͝ ͔ͤͫͭͪͯͣͤͭ͊͜Σ ͔ͭͻͤ͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ 
͍ͦ͜͡ ͦͤ;͔ͫͭ͊͜͡Σ ͍͙͍ͦͤ͊ͫ͟Έ͎ͦͦ͟ ͙ͫͭ͡ΌΣ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝Σ ͦͤ͟ͼ͔͎ͪͭͤͦͦ ͔͔ͪͨͪͭͯ͊ͪͯΦ  

˭ ͙ͭͪ͊͒ͼ͜Ύ͙ͣ ̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊ ͔͔͎ͨͪͯͯ͟ΊͭΈͫΎ ͚ ͍͔ͫͭͦͪͤͤΎ ˴Φ ̊ ͔͔ͪ͒ͪͦͣ 
;͙͔͙ͫͤͤ͡ͻ ͔ͪ͒͊͟ͼ͚͜ ͙͊ͫ͟͡;ͤͦ͝ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ͙͙ͣͯ͘͟ όͫͦͤ͊ͭ ˣΦ ˸ ͊ͪ;͔ͦ͡͡Σ 
˨͗Φ x ͦͤͦͤ;ͤ͜͜Σ ˽Φ ˽ ͍͊ͫ͊ͤ͟͜͜͡Σ ˴͍Φ ˥ ͊ͫͨ͊ͪͤͦ͜Σ ˢΦ ʕ ͊ͤ͒ͤ͜͜Σ ˿Φ ˶ ͊ͤͼ͔ͭͭ͜Σ 
˶Φ x ͔ͦͪͤ͟͟͜͜ ͭ͊ ͤ͜ΦύΦ ˹͍͊ͭ͜Έ ͔͔͔ͨͪ͊͒ͤͤ͟͡Ύ ͍͒ͦͻ ͫͦ͡Έ͙ͤͻ ͫΌͭ͝ ˯Φ ˿ Φ x ͊ͻ͊ ͍ͤ͜Σ Ύ͟ 
͜ ˥ͪΌͼͣ͊ͻ͔ͪΣ ͙͍ͪͦ͋͘ ͯ ͍ͫͯͨͪͦͦ͒͜ ͺ͔ͦͪͭͨ͊ͤͦ͜ ό΅ͦ ͭ͊ͦ͗͟ ͔ͤ ͣ͊ͦ͡ ͙͙͍ͨͦͭͤͦ͘͝ 
͙ͫͭͦͪ͜;ͤͦ͝ ͦͼ͙ͤ͜͟ύΦ ˤ͊ͫͤ͜͡ ͍͙ͭͦͪ ͔͔̊ͪ͒ͪ͊ ς ͍ͦͦͤ͜͡;͔͡Έ͙͚ͤ ˴ͦͤͼ͔ͪͭ ͦͪΦ он ͜ 
͙͙͊ͨͪͫ͟ ͦͪΦ нсΦΣ ͔͙ͦͨͪ ζˢͫͨ͊͘͜Ύη ͭ͊ ζˢ͔ͫͭ͟η ͙ͤͤ͜ ͚͔ͣ͊͗ ͔ͤ ͍͙ͦͤͯ͟ΌͭΈͫΎΦ 

 ͎͚̂͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆˱̆ ς ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭΦ Ύ͟ ͫͦͫͭ͜͡Σ ͍͔͙͊ͪͭͭͫͭ͟ ͜ ͔͎͎ͨ͒͊ͦ 
͍͙͍ͯͫ͊ͫ͡Ύ ˾͔ͦ͋ͪͭ ˥͊ͯͫͣ͊ͤ (1852ςмфлтύΦ ̂;͔ͤΈ ͍͙͒ͦͣ͜ͻ ͔ͤͣ͜ͼΈ͙͟ͻ 
͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡ ́Φ ͜ ˤΦ ˸ Ό͔͍ͪ͜͡͡ ͍ͤ͜ ͎ͦ͒ͦͣ͘ ͯ͒ͦͫͦͤ͊͟͡Ό͍͍͊ͫΎ ͍ ˢΦ ˽ ͊ͭͭ͜͜ 
(ͯ  ˶ ͦͤ͒ͦͤ͜ ͭ͊ ͍ ˱ͭ͊͜͡͝ύΦ  ̂1872ςмутс ͪͦ͊͟ͻ ˾Φ ˥ ͊ͯͫͣ͊ͤ ͎͍ͪ͊ ͯ ͍͔͊ͪͭͭ͟͜ ˥ͦͻ͔͎͋ͪ͊ ͍ 
˨͔͔ͪ͒ͤ͘͜Σ ͊ ͨͦͭͣ͜ ͍͙͍͊͒͊͟͡ ͯ ˤ͙΅͙͚ ͙ͣͯ͘;͚ͤ͜ ΄ͦ͟͜͡ ͍ ˣ͔ͪͤ͜͜͡Φ  ̂1879ς1907 
ͪͦ͊͟ͻ ˥͊ͯͫͣ͊ͤ ͎͍ͪ͊ ͯ ͍͔ͫ͊ͭͤͦͣͯ͡ ͍͔͊ͪͭͭ͟͜ ˯Φ ˯ ͦ͊ͻ͙ͣ͊Φ  ̂муут ͪͦͼ͜ ͪ͊ͦͣ͘ ͘͜ 
ͼ͙ͣ ͙͔ͫͪͨ͊ͣ͟͡ ͍ͤ͜ ͚͙͍͒ͫͤ͘͜ ͔ͨͪͣΩΊ͔ͪͤ ͍͙ͦͤ͊ͤͤ͟Ύ ˽͍͚͎ͦ͒ͤͦͦ͜ ͦͤ͟ͼ͔ͪͭ͊ 
˯Φ x ͪ͊ͣͫ͊Σ ΅ͦ ͍͋ͯ ͍͔͙͚ͫͭͦͪͤ ͒͡Ύ ͙ͤͻ ͜ ͨ͊ͪͭ͜͝ Ύ͎ͦͦ͟ ͍͙ͦͤ ͔͎͍͙ͪ͒͊ͯ͊͡Φ ͍́ͦͪ;͔ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͍ͦͦͤ͜͡;͔ͫͭ͊͜͡ ͘ ͍͙͙͙͒͊ͤͣ ͙͙ͣͯ͊ͤͭ͊ͣ͘͟ ͍ͫͦΊ͝ ͙͒ͦ͋ ς ˯Φ x ͪ͊ͣͫͦͣΣ 
˯Φ ˯ ͦ͊ͻ͙ͣͦͣΣ ˴Φ ̊ ͯͣ͊ͤΣ ˩Φ ˥ ͙͊ͤͫͦͣ͟͡Σ ˢΦ ˾ ͯ͋ͤ͜΄͔͚ͭͤͦͣ ͭ͊ ͤ͜ΦΣ ͔͍͋ͯͣͦͤͦ͘Σ 
ͨͦͤ͊͘;͙ͦͫ͡Ύ ͤ ͊ ͚͎ͦͦ ͙͔ͣͫͭͼΈ͙͟ͻ ͎ͨͦ͡Ύ͒͊ͻ  ͜ͻͯ͒ͦ͗ͤΈͦͣͯ ͫͣ͊ͯ͟Φ  

˭ͤ͊;͙ͤͣ ͯͫͨ͜ͻͦͣ ͍͍͙ͫͯͨͪͦͦ͒͗ͯ͊ͫ͡Ύ ͫͦ͡Έͤ͜ ͍͙͙ͫͭͯͨ ˾Φ ˥ ͊ͯͫͣ͊ͤ͊Σ 
͎͙ͨͪͦͪ͊ͣ Ύ͙͟ͻ ͦͻͦͨ͡Ό͍͙͊͡ ͙ͨͪ͊ͭ͟;ͤͦ ͍͔ͫΈ ͫͤͯ͜Ό;͙͚ ͍ͦͦͤ͜͡;͔͡Έ͙͚ͤ 
͔͔ͪͨͪͭͯ͊ͪΦ ˭͔ͦͪͣ͊͟ ͍ ˽͔͔ͭͪ͋ͯͪ͘͜ ͍ ͫ͜;ͤ͜ мууо ͪͦͯ͟ ͍ ͦ͒ͤͦͣͯ ͘ ͦͤ͟ͼ͔͍ͪͭ͜ 
˾Φ ˥ ͊ͯͫͣ͊ͤ ͎͍ͪ͊ ͦͤ͟ͼ͔ͪͭ ˾Φ ̊ ͯͣ͊ͤ͊Σ ͊ ͍ ͤ͜΄͙ͻ ͫͦͤ͊ͭͯ A-dur ͦͪΦ су ˶Φ ͍ ͊ͤ 
ˣ͔ͭͻ͍͔ͦͤ͊Σ ͨΩΊ͙ͫ ˤΦˢΦ ˸ ͦͼ͊ͪͭ͊Σ ˴Φ ˨ ͍͙͍͊͒ͦ͊Σ ˶Φ x ͔ͦͪͤ͟͟͜͜ ͭ͊ ͤ͜Φ ώп, 77]. ˯͎ͦͦ 
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͔ͪ͒͊͟ͼ͜͝ ͙͊ͫ͟͡;ͤͦ͝ ͙͙ͣͯ͘͟ ͍͒ͪͤ͘͜͜Ύ͍ ͤ͜΄͙͚ ͨ͒͜ͻ͒͜Σ ͤ͗͜ ͯ ̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊ ͊͋ͦ 
˴Φ ̊ ͔͔ͪ͒ͪ͊Φ ˾Φ ˥ ͊ͯͫͣ͊ͤ ͎͍ͨͪ͊ͤͯ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͙͙͙ͤ͊͋ͭͫ͘͡Ύ ͒ͦ ͙͎ͦͪͤ͊͊͜͡Σ 
͙ͤ͊ͨͪ͊͒͟͡Σ ͯ ͔ͪ͒͊͟ͼ͜͝ ͋͊ͻ͍ͫ͜Έ͙͟ͻ ͫΌͭ͝ ͍ͤ͜ ͙͍ͫͨͪ͊ͫΎ ͍͙͟͡Ό;ͤͦ ͤ͊ ͍͊ͭͦͪͫΈ͙͚͟ 
͔ͭͫͭ͟Φ ˴ͪͣ͜ ͎ͭͦͦΣ ˾Φ ˥ ͊ͯͫͣ͊ͤ ͔͎͍͍ͪ͒͊ͯ͊ ͍ͦͦͤ͜͡;͔͡Έͤ͜ ͙ͫͦͤ͊ͭ ͚ ͍͊ͪ͊͜ͼ͜͝ 
̅Φ ˸ ͔͔ͤ͒͡Έͫͦͤ͊Σ ͙͍ͪͦ͋͘ ͔͔͔ͨͪ͊͒ͤͤ͟͡Ύ ͊͡Έ͍͙ͭͦͻ ͨΩΊͫ ζaŀǊŎƘŜƴōƛƭŘŜǊη ͭͦ΅ͦΦ 

 ̂̆˱̆ ͫ ͭΦ ͎͋͊͊ͭͦ ͔ͤͣ͜ͼΈ͙͟ͻ ͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡ ͍ͯͫ͊͡͡Ό͍͙͊͡ ͍ͫͦΌ ΄ͦͯ͟͡ ͊͘ 
͔͙ͣ͗͊ͣ ͙ͪ͊ͤ͟͝Φ ́͊͟Σ ͤ͊͘;ͤͦͣͯ ͍͙ͪͦͭͯ͘͟ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ ͤ͊ 
͔͔ͭͪͤ͊ͻ ˾͚ͦͫͫ͜Έͦ͟͝ ͔ͣͨͪ͜͜͝ ͙ͫͨͪΎ͊͡ ͨͪ͊ͼΎ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ˹͔ͣ͜;;͙͙ͤ 
˴Φ ̊ ͔ͯ͋ͪͭ͊Σ ˴Φ ˸ ͊ͪͫ͟-˸͊ͪͯͫ͊͟Σ ˴Φ ̅ Φ ˩ ͔ͪ͊͘Σ x Φ ˴ ͦͫͫͣ͊ͤ͊Σ ˤΦ ̅ ͭ͜ͼ͔͎͎͔ͤ͊ͤ͊ ͭ͊ ͤ͜Φ 

˿͍ͨͪ͊͜ ͨͦ΄͙͔ͪͤͤΎ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ ͍ ˽͔͔ͭͪ͋ͯͪ͘͜ ͙ͨͦͫͯ͗͊͡͡ 
͒͜Ύ͡Έͤͫͭ͜Έ ˴͊ͪ͊͡ ˣ͎͍͙ͦ͒͊ͤͦ;͊ ͔̊ͯ͋ͪͭ͊ (1811ς1863). ˭  мунр ͪ Φ ͍ͤ͜ ͍ͤ͊;͍͊ͫΎ ͍ 
˨͔͔ͪ͒ͤ͘͜ ͯ ̅Φ ˨ ͦͭͼ͔͊ͯͪ͊Σ  ͍͔͗͜ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͍ͤ͜ ͍͘Ύ͍ ͯ;͊ͫͭΈ ͯ ͦͤ͟ͼ͔ͪͭ͜ 
͔͙ͤ͊ͣͤͭͦ͘͝ ͚ͭ͊ͫ͜͜͡Έͦ͟͝ ͍ͫͨ͊͜;͙͟ ˢΦ ˴ ͊ͭ͊͊ͤ͜͡Σ ͊ ͎ͦ͒ͦͣ͘ ς ͯ ͦͤ͟ͼ͔͙ͪͭͤͻ ͔ͭͯͪͤ 
ͪ͊ͦͣ͘ ͘͜ ͨ͊ͤͫͭͦͣ͜͜-͍ͪͭͯͦͦͣ͘͜ ̅Φ ˴ ͊͡Έ͔͔͋ͪͤͤͪͦͣ͟Φ ˭ муну ͪͦͯ͟ ˴Φ ̊ ͔ͯ͋ͪͭ͊ 
͚͒ͫͤ͘͜Ό͍͍͊ ͎͊ͫͭͪͦ͡Έͤ͜ ͨͦ͒ͦͪͦ͗͜ ͍̐ͪͦͨͦΌΣ ͎͍ͪ͊  ͔ͯͦͪͫͭͪ͟͜ ˸͎͔͊͒͋ͯͪ͘Έͦ͟͝ 
͔͙ͦͨͪΣ ͙͍ͨͫ͊ ͍͙ͭͦͪ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡ ό͔ͦͪͣ͊͘͟ ͦͤ͟ͼ͔ͪͭ ͫ͜ ͔͋ͣͦ͡Έ ͣͤͦͪ͜ύΦ ̂ 
муор ͪͦͼ͜ ͨ͒͜ ;͊ͫ ͎͔͚͊ͫͭͪͦ͡  ͯ˿͊ͤͭ͟-˽͔͔ͭͪ͋ͯͪ͘͜ ͍͋ͯ ͙ͨͪͤ͊͘;͔͙͚ͤ ͫͦͫͭͦͣ͜͡ 
˯͎ͦͦ ˤ͔͙͡;ͤͦͫͭ͜ ͚ ͙͊͘͡΄͙͍ͫΎ ͍ ˾ͦͫ͜͝ ͤ͊ нт ͍ͪͦ͟͜Φ  

 ̂ ˽͔͔ͭͪ͋ͯͪ͘͜Σ ͍͙ͦͤͯ͟Ό;͙ ͍ͦ͋ͦΩΎ͙͘͟ ͙͔͒ͪͭͦͪ͊͟ ˱͔ͣͨͪ͊ͭͦͪͫΈͦ͟͝ 
͙͍ͨͪ͒ͦͪͤͦ͝ ͔͙͊ͨ͟͡ ͭ͊ ͔ͤͫͨͭͦͪ͊͜͟ ͘ ͙ͣͯ͘;ͤͦ͝ ;͙͙͊ͫͭͤ ͙ͨͪ ͔́͊ͭͪ͊͡Έͤͦͣͯ 
ͯ;͙͙͡΅͜Σ ˴Φ ̊ ͔ͯ͋ͪͭ ͍͍͊ͫͤͯ͊͘  ͔͍͍ͪͯ͊͜͟ ˿͙ͣͺͦͤ͜;͙ͤͣ ͔ͦͪͫͭͪͦͣ͟ ͨͪͦͺ͔͍ͫͦͪ͜ 
ͭ͊ ͔͍ͫͭͯ͒ͤͭ͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͍͙͍ͫͭͯͨ͊ Ύ͟ ͍ͦͦͤ͜͡;͔ͫͭ͜͡ ό͔ͦͪͣ͊͘͟ ͯ ͫ͊͒͟͜͡ 
͎ͫͭͪͯͤͤͦͦ ͍͔͊ͪͭͭͯ͟ ͪ͊ͦͣ͘ ͘͜ ˥Φ ʕ ͔ͤΎ͍ͫΈ͙ͣ͟Σ ˯Φ ʕ ͔͚ͣ͊ͤͦͣ͟ ͭ͊ ˱Φ ˽ ͔͔ͣ͜͟͟͡ύΦ 
˽ͦ;͙ͤ͊Ό;͙ ͘ муро ͪͦͯ͟Σ ˴Φ ̊ ͔ͯ͋ͪͭ ͙͙͎͍͍͒ͪͯ͊ ͦͤ͟ͼ͔͙ͪͭ͊ͣ ̅͊ͪͣͦͤ͜͜͡;͎ͤͦͦ 
͍͙͍ͭͦ͊ͪͫͭ͊Σ ͙ͦͭͪͣͯΌ;͙ ͫͻ͍͊͡Έͤ͜ ͍͎͙͒ͯ͜͟ ͙͙͙ͪͭ͟͟  ͚ͨ ͙ͯ͋͜͟͡Φ  

˽ͪ͊ͼΌΌ;͙ ͍ ͔ͭ͊ͭͪ͊͡Έͤͦͣͯ ͯ;͙͙͡΅͜Σ ˴Φ ̊ ͔ͯ͋ͪͭ ͚͍͊ͣ͊ͫ͘Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦΌ 
ͪͦ͋ͦͭͦΌΦ ˸͍͊ ͙͍͙ͨͪ͊ͭͤͻ ͯ;͍ͤ͜Σ ͔͔ͫͪ͒ Ύ͙͟ͻ ͙͋ͯ͡ ͍͙͚͒ͦͣ͜ ͚ͪͦͫͫ͜Έ͙͚͟ 
͙ͦͣͨͦͭͦͪ͘͟ ˻Φ ˸ Φ ˿ Ί͍ͪͦ ͭ͊ ͔ͨͪ΄͙͚ ͎͍ͦͦ͊͡ ˴͙͍ͫ͝Έ͎ͦͦ͟ ͍͔͒͒ͤͤ͜͜͡Ύ ˱˾˸́ 
ό˱͔ͣͨͪ͊ͭͦͪͫΈ͎ͦͦ͟ ˾͚ͦͫͫ͜Έ͎ͦͦ͟ ˸͙ͯ͘;͎ͤͦͦ ͍͙͍́ͦ͊ͪͫͭ͊ύ ˽Φ ˨ Φ ˿ ͔͔͡ͼΈ͙͚͟Φ  ̂1862 
ͪͦͼ͜ ͘ ͍͙͒ͪͭͭ͜͟Ύͣ  ͯ ˽͔͔ͭͪ͋ͯͪ͘͜ ͔ͨͪ΄ͦ͝ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ˴Φ ̊ ͔ͯ͋ͪͭ ͍͋ͯ 
͊ͨͪͦ͘΄͔͙͚ͤ ͒ͦ ͫ͊͒ͯ͟͡ ͝͝ ͨͪͦͺ͔͍ͫͦͪ͜Σ ͔͒ ͚͎ͦͦ ͯ;ͤΎ͙ͣ ͙͋ͯ͡ ˴Φ ̑ Φ ˨ ͍͙͍͊͒ͦ ͭ͊ 
˶Φ ˴ Φ s ͡Έ͔͋ͪͻͭΦ ˹͊ ͗͊͡ΈΣ ͨͪ͊ͼΌ͍͙͊ͭ ͤ͊ ͼ͔͚ ͨͦͫ͊͒͜ ͚ͦͣͯ ͙ͫͯ͒ͦͫ͡Ύ ͔ͣͤ΄͔ ͪͦͯ͟Φ  

˴Φ ̊ ͔ͯ͋ͪͭ ͍͙͚͒ͦͣ͜ Ύ͟ ͍͊ͭͦͪ н ͦͤ͟ͼ͔͍ͪͭ͜Σ ͺ͊ͤͭ͊͘͜͝ ͤ͊ ͔͙ͭͣ ͚ͪͦͫͫ͜Έ͙͟ͻ 
͔ͨͫͤ͜ΈΣ ˤ͔͙ͦ͟͡͝ ͙ͫͦͤ͊ͭΣ ͙͍ͨͪͫΎ;͔ͤͦ͝ ˢΦ ˥ Φ ˾ ͯ͋ͤ͜΄͔͚ͭͤͯ ͭ͊ ˴Φ ̑ Φ ˨ ͍͙͍͊͒ͦͯΣ 
͍ͦͦͤ͜͡;͔͡Έ͙ͤͻ ͨΩΊͫ ͜ ͙͍͊ͨͪͫ͟͜ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡ solo ͭ͊ ͒͡Ύ ͍͒ͦͻ ͍ͦͦͤ͜͡;͔͔͚͡Σ 
;͙͔͙ͫͤͤ͡ͻ ͔͊ͣͪͤͦ͟-͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͙ͤͻ ͍͊ͤͫ͊ͣ͋͜͡Σ ͘͜ Ύ͙͟ͻ ͍͒ͤ͊͘͜;͙͊ͫ͡Ύ 
˴͍͔ͤͭͭ͜ Ѕ о ό͙͍ͨͪͫΎ;͔͙͚ͤ ˶Φ ̊ ͨͦͪͯύΣ ͔ͦͭͭ͟  ͫ͜ ͙͚ͭͪͯͤͤ ͍͔͊ͪͭͭ͟ Ѕ пΦ  

˽ͦͣͭͤͯ͜ ͪͦ͡Έ  ͍͔ͯͫͭ͊ͤͦͤͤ͜͡ ͚ͪͦͫͫ͜Έ͎ͦͦ͟ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͍͙͍͍ͦͤ͊ͫͭ͊͟ 
͍͎͒ͪ͊͊͜͜͡ ͨͪ͊ͼΎ ͍ ˽͔͔ͭͪ͋ͯͪ͘͜ ˴͊ͪ͊͡ ˴͍͙͊ͪͦ͡;͊ ˸͊ͪͫ͟-˸͊ͪͯͫ͊͟ (1820ς1901). 
ˤ͙͍ͦͤ͊ͫ͟Έͯ͟ ͒͜Ύ͡Έͤͫͭ͜Έ ˴Φ ˸ ͊ͪͫ͟-˸͊ͪͯͫ͟ ͨͦ;͍͊  ͔ͯͦͪͫͭͪ͟͜ ˥͔͍͊ͤ͒ͻ͊ͯ͊͘ όмуплς
мупрύΣ ͍ͦ͒ͤͦ;͊ͫ ͍ͤ͊;͍͊ͫΎ ͍ ˶͔͚ͨͼ͙͘Έ͚͟͜ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ όмупо-мупрύΦ ˽ͫ͜͡Ύ 
͊ͤ͘͟͜;͔ͤͤΎ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ͍͋ͯ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡  ͯ ˾͙͎ͯΣ ͔͒ ͨͪ͊ͼΌ͍͍͊  ͯ
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͔ͭ͊ͭͪ͊͡Έͤͦͣͯ ͔ͦͪͫͭͪ͟͜ ͭ͊ ͍͙͍ͫͭͯͨ͊ ͫͦ͡ΈͤͦΦ ˭ мупф ͪͦͯ͟ ͍ͦͦͤ͜͡;͔ͫͭ͜͡ ͎͍ͪ͊ ͯ 
ͫ͊͒͟͜͡ ˾͙͘Έ͎ͦͦ͟ ͍͔͊ͪͭͭ͊͟Σ  ͯ1856ςмуур ͪͦ͊͟ͻ ͚͍͊ͣ͊͘ ͨͦͫ͊͒ͯ ͫͦͫͭ͊͜͡ ͔ͦͪͫͭͪ͊͟ 
˱͚ͭ͊ͫ͜͡Έͦ͟͝ ͔͙ͦͨͪ ͍ ˽͔͔ͭͪ͋ͯͪ͘͜ ͭ͊ ͔͙ͨͦ͒͘͜;ͤͦ ͍͙͍ͫͭͯͨ͊ ͘͜ ͫͦ͡Έ͙͙ͤͣ ͔͙ͤͦͣͪ͊ͣΦ 

˴ͪͣ͜ ͎ͭͦͦΣ ˽͔͔ͭͪ͋ͯͪ͘͜ ˴Φ ˸ ͊ͪͫ͟-˸͊ͪͯͫ͟ ͍͙͍͊͒͊͟͡ ͎ͪͯ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͍ 
͔ͭ͊ͭͪ͊͡Έ͚ͤ͜ ΄ͦ͟͜͡Φ ˯͎ͦͦ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͻ͙ͫͭ ͙͍ͦͫͦ͋ͦ͡ ͙͍ͪͦͪͫ͘͟Ύ ͍ муртς
муфо ͪͦ͊͟ͻ ͨ͒͜ ;͊ͫ ͙ͪͦ͋ͦͭ ͍ ͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͙ͤͻ ͊ͫ͊͟͡ͻ ˽͙͍ͪ͒ͦͪͤͦ͝ 
͍ͫͨ͊͜ͼΈͦ͟͝ ͔͙͊ͨ͟͡Σ ͔͒ ͍ͤ͜ ͎͍͙͍ͨ͒ͦͭͦ͜ ͒ͦ ͍ͫͭͯͨͯ ͍ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜Ό ͍ ͊ͫ͟͡ 
˴Φ ̑ Φ ˨ ͍͙͊͒ ͍ͦ͊ ˸Φ ˶ ͎͍ͦ͊ͤͦͫΈ͎ͦͦ͟Σ ˢΦ ʕ ͔͍ͪ͋ͦ͊Σ ˿Φ ˸ ͍ͦͪͦͦ͊͘Σ ˨Φ x ͯ͘͡Ύ ͭ͊ ͤ͜Φ ˭ 
мутп ͪͦͯ͟ ͚ ͒ͦ ͤ͟͜ͼΎ ͙͗ͭͭΎ ˴Φ ˸ ͊ͪͫ͟-˸͊ͪͯͫ͟ ͍͙͍͊͒͊͟͡ ͯ ˽͔͔ͭͪ͋ͯͪ͘Έ͚͟͜ 
͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝Σ ͔͒ ͍ ͤΈ͎ͦͦ ͍ͤ͊;͙͊ͫ͡Ύ ̐ Φ ʕ ͦ͡Έͺ-˱͔ͪ͊͘͡ΈΣ ˽Φ ˹ ͦ͜͟͡ΈͫΈ͙͚͟ ͭ͊ ͤ͜Φ  

˴Φ ˸ ͊ͪͫ͟-˸͊ͪͯͫ͟ ͍͋ͯ ͍͊ͭͦͪͦͣ ;͙͔͙ͫͤͤ͡ͻ ͍ͦ͊͟͡Έ͙ͤͻ  ͍ͦͦͤ͜͜͡;͔͡Έ͙ͤͻ 
͍͍ͭͦͪ͜Υ ͨΩΊͫΣ ͍͊ͤͫ͊ͣ͋͜͡ ό͒͡Ύ н-ͻ ͭ͊ п-ͻ ͍ͦͦͤ͜͡;͔͔͚͡ύ ͭ͊ ͔͔͔ͨͪ͊͒ͤ͟͡Έ ͍ͪͦͣ͊ͤͫ͜ 
˸Φ ˥ ͙͙ͤ͟͡ ͭ͊ ˻Φ ʕ ͍͊ͪ͊ͣͦ͊͡Φ  ̂муус ͪͦͼ͜ ͍ͤ͜ ͍͙͍͒͊ ζнп ͒͊ͭͦͤ͜͜;ͤ͜ ͭ͊ ͻ͙ͪͦͣ͊ͭ;ͤ͜ 
͎͙͊ͣηΣ ΅ͦ ͍͒ͦ͒͊ͭͦͦ͟ ͙͙ͣͫͭ͜͡ ͪͤ͘͜͜ ͊ͨ͊ͭͯͪͤ͜͟͜͡ ͭ͊ ΄͙ͭͪͻ͍ͦ͜ ͍͙͊ͪ͊ͤͭ͜Φ 
˨ͦͼ͜͡Έͤͫͭ͜Έ ͼ͜Ί͝ ͨͪ͊ͼ͜ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΊͭΈͫΎ ͙ͭͣΣ ΅ͦ ͍ͦͤ͊ ͋ͯ͊͡ ͙͚ͨͪͤΎͭ͊ 
˽͔͔ͭͪ͋ͯͪ͘Έͦ͟Ό ͔͍ͦͤͫͪ͊ͭͦͪ͟͜ΊΌ Ύ͟ ͔͙ͣͭͦ͒;͔ͤ ͔͍͙ͪͤ͟͜ͼ͍ͭͦ ώоΣ 247].  

˽ͦΎ͍͜ ͎͒ͪͯͦ͝ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ͍ ˸͍ͦͫ͟͜ ͔͔͍ͨͪ͒ͯ͊͊͡ ͒͜Ύ͡Έͤͫͭ͜Έ ˸͙ͯ͘;͙ͤͻ 
͍͊ͫ͟͜͡ ˱˾˸́Σ ͔͒ ͍ мусо ͪ Φ ͍͋ͯ ͍͙͙͚͒ͪͭ͜͟ ͊ͫ͟͡ ͍ͦͦͤ͜͡;͔͜͡Φ ˯͎ͦͦ ͍͍͜ ͙͚ͦ͋ͪͯͫ͜͡ 
͔ͤͣ͜ͼΈ ˴͊ͪ͡ ͔͍͙̅͒ͦͪͦ; ˩͔ͪ͘ (1834ςмуфмύΣ Ύ͙͚͟ ͍ͤ͊;͍͊ͫΎ ͎͙ͪ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͍ 
͋͊ͭΈ͊͟Σ ˢΦ ˴ ͔ͯͣͣͪ͊ ͭ͊ ̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊Φ  ̂1862ς1890 ͪ ͦ͊͟ͻ ˴Φ ˩ ͔ͪ͘ ͍͋ͯ ͫͦͫͭͦͣ͜͡ 
˸͍ͦͫͦͫ͟Έ͙͟ͻ ͔ͣͨͪ͊ͭͦͪͫ͜Έ͙͟ͻ ͔͍ͭ͊ͭͪ͜ ͜ ͦͤ͟ͼ͔͍͍ͪͭͯ͊ ό͔ͦͪͣ͊͘͟ ͍ мусп ͪΦ ͍ͤ͜ 
ͪ͊ͦͣ͘ ͘͜ ˸Φ ˾ ͯ͋ͤ͜΄͔͚ͭͤͦͣ ͭ͊ ˴. ˴ ͊ͣͪͦͭͦͣ͡ ͍͙͍ͦͤ͊͟ ˽͚͙͚ͦͭͪͤ͜ ͦͤ͟ͼ͔ͪͭ ˶Φ ͍ ͊ͤ 
ˣ͔ͭͻ͍͔ͦͤ͊ύΦ  ̂1863ς1868 ͪ ͦ͊͟ͻ ˴Φ ˩ ͔ͪ͘ ͎͍ͪ͊ ͯ ͍͔͊ͪͭͭ͟͜ ˱˾˸́Σ ͊ ͨͫ͜͡Ύ ͍͙͒ͪͭͭ͜͟Ύ 
͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ͍ ˸͍ͦͫ͟͜ όмуссύ ͍ͻ͙͍ͦ͒ ͒ͦ ͫ͊͒ͯ͟͡ ͝͝ ͨͪͦͺ͔͍ͫͦͪ͜Φ 

˹͔ͣ͜ͼΈ͙͚͟ ͍ͦͦͤ͜͡;͔ͫͭ͜͡Σ ͙ͦͣͨͦͭͦͪ͘͟  ͜ ͔͎͎ͨ͒͊ͦ ˣ͔͎ͪͤ͊ͪ͒ ˴ͦͫͫͣ͊ͤ 
(1822ς191лύ ͍͋ͯ ͔ͨͪ΄͙ͣ ͘͜ ͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡Σ ͊ͨͪͦ͘΄͔͙ͤͣ ˸Φ ˥ Φ ˾ ͯ͋ͤ͜΄͔ͭͤͦͣ 
͍͔͙ͫͭ ͊ͫ͟͡ ͍ͦͦͤ͜͡;͔͜͡ ͍ ˸͍ͦͫͦͫ͟Έ͚͟͜ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝Φ ˹͍͊;͍͊ͫΎ ˴ͦͫͫͣ͊ͤ ͯ 
͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͔͒ͪ͒ͤͫ͘Έͦ͟͝ ΄͙ͦ͟͡ ς ͯ  ˴ Φ ˨ ͔͔ͪͫͪ͊͟͡ ͍ ˨͔ͫͫ͊ͯΣ ˢΦ ́ Φ ˸ Ό͔ͪ͊͡͡ ͍ 
ˣͪ͊ͯͤ΄͍͚ͦ͘͜ ͭ͊ ̅Φ s Φ ˴ ͔ͯͣͣͪ͊ ͍ ˨͔͔ͪ͒ͤ͘͜Φ  ̂ 1840ςмупс ͪͦ͊͟ͻ ˣΦ ˴ ͦͫͫͣ͊ͤ 
ͨͪ͊ͼΌ͍͍͊  ͯͦ ͔ͪͫͭͪ͟͜ ˥ͪ͊ͤ͒-˻͔ͨͪ͊Σ ͍͙ͭͦ͊ͪ΄͍͍ͯ͊ ͯ ˽͙͊ͪ͗͜ ͘ ̅Φ ˶ ͫͭͦͣ͜ ͭ͊ ˥Φ x ͔ͪ-
ͦͦͣ͘͜͡Φ ̂ муптςмупу ͪͦ͊͟ͻ ͍ͤ͜ ͚͍ͦ͋ͣ͊͜ ͙ͨͦͫ͊͒ ͍ͦͦͤ͜͡;͔ͫͭ͊͜͡ ˥͔͍͊ͤ͒ͻ͊ͯ͘-
͔ͦͪͫͭͪ͊͟ ͭ͊ ͔͎͎ͨ͒͊ͦ͊ ͨͦ ͊ͫͯ͟͡ ͍ͦͦͤ͜͡;͔͜͡ ͍ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ͍ ˶͔͚ͨͼ͙͘͜Φ ˭ мурл 
ͪͦͯ͟ ς ͍ͦͦͤ͜͡;͔ͫͭ͜͡ ˤ͔͚ͣ͊ͪͫΈͦ͟͝ ͙͍ͨͪ͒ͦͪͤͦ͝ ͔͙͊ͨ͟͡ ͭ͊ ͭͪͦ͜Σ ΅ͦ ͍͙ͯͭͦͪͦͫ͡ΎΦ 
˥ͪͯ ˣΦ ˴ ͦͫͫͣ͊ͤ͊ ͻ͔͙͍͙͊ͪ͊ͭͪͯ͊͘͟͡ ;͍͙͚ͯ͒ͦ ͍ͯ͘͟  ͍͜ ͪͭͯͦͤ͊͘͜ ͔ͭͻͤ͊͜͟Φ  

˽͙͍ͪ͋ͯ΄͙ ͒ͦ ˸͍͙ͦͫ͟Σ ˣΦ ˴ ͦͫͫͣ͊ͤ ͍͘Ύ͍ ͯ;͊ͫͭΈ ͍ ͯͪͦ;͙ͫͭͦͫͭΎͻ ͤ͊ ;͔ͫͭΈ 
͍͙͒ͪͭͭ͜͟Ύ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝Φ ˽ͪ͊ͼΌΌ;͙ ͤ͊ ͨͦͫ͊͒͜ ͨͪͦͺ͔ͫͦͪ͊ ˸͍ͦͫͦͫ͟Έͦ͟͝ 
͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ όмуссςмутлύΣ ͍ͤ͜ ΅ͦͪ͜;ͤͦ ͍͋ͪ͊ ͯ;͊ͫͭΈ  ͙ͯͫͣͺͦͤ͜;͙ͤͻ ͋ͪ͊ͤͤ͘͜ΎͻΣ 
͔͒ ͍͙͍͍ͦͤͯ͊͟ ͦͤ͟ͼ͔͙ͪͭ ˾Φ ̊ ͯͣ͊ͤ͊Σ ˴Φ ˩ ͔ͪͭ͊͟͟Σ ˢΦ ˶ ͔ͤ͒ͤͪ͊͜ ͭ͊ ͍͙͚͊ͫͤ͡ 
ό͙͍ͨͪͫΎ;͔͙͚ͤ ˸Φ ˥ Φ ˾ ͯ͋ͤ͜΄͔͚ͭͤͯύΣ ͺ͊ͤͭ͊͘͜Ό ˢΦ ˿ ͔͍͔ͪ ͤ͊ ͔͙ͭͣ ̊Φ ̅ Φ ˶ ͊ͺͦͤ͊Σ 
͍͊ͫͤͯ͡ ͺ͊ͤͭ͊͘͜Ό ͤ͊ ͔͙ͭͣ ͘ ζ˩͍͙ͪ͊ͤͭ͜η ˴Φ ˸ Φ ʕ ͔͔͋ͪ͊Σ ΄ͦͫͭͯ ͫͦͤ͊ͭͯ ˶Φ x ͔ͦͪͤ͟͟͜͜Σ 
;͙͔ͫͤͤ͜͡ ͨΩΊ͙ͫ ό ͯͭͦͣͯ ;͙ͫ͜͡ ͚ ͍͊ͫͤ͜͡ύ ͭ͊ ͔͔͔ͨͪ͊͒ͤͤ͟͡ΎΦ ͍͔̂ͫΈ ;͊ͫ ˣΦ ˴ ͦͫͫͣ͊ͤ 
͎͍ͪ͊  ͯ͜ ͍͔͊ͪͭͭ͟͜ ˱˾˸́Σ ͍͋ͪ͊ ͯ;͊ͫͭΈ ͯ ͍͙ͦͤ͊ͤͤ͟͜ ͍͔͍ͤͭͭ͟͜͜Σ ͭͪͦ͜Σ ͫͦͤ͊ͭΦ ˴͙͙ͪͭ͊͟ 
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͍͒ͤ͊͘͜;͊͊͡ ;͍͙͚ͯ͒ͦ ͭͦͤ ͜ ͒ͦͫͦͤ͊ͫͭ͟͜͡Έ ͍͙͍ͦͤ͊ͫ͟Έ͎ͦͦ͟ ͙ͫͭ͡Ό ͍ͦͦͤ͜͡;͔ͫͭ͊͜͡Φ 
˽ͪͦ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ˣΦ ˴ ͦͫͫͣ͊ͤ͊ ͍ ˸͍ͦͫ͟͜ ͍͒ͦͣͦ͜ ͙͡΄͔Σ ΅ͦ ͔͔ͫͪ͒ ͚͎ͦͦ 
ͯ;͍ͤ͜ ͙͋ͯ͡ ˤΦ ˨ ͙ͣͭͪ͜Ί͍ ͭ͊ ˢΦ x ͍ͪ͊ͤ͒ͯͦ͟ ώоΣ 276].  

˿͔͔ͪ͒ ͍͍ͭͦͪ͜ ˣΦ ˴ ͦͫͫͣ͊ͤ͊ ς ͦͤ͟ͼ͔ͪͭΣ ͙ͭͪ͊ͤͫͪͨ͟ͼ͜͝ ͭ͊ ͺ͊ͤͭ͊͘͜͝ ͤ͊ ͔͙ͭͣ 
͘ ͔ͦͨͪ ζˤͦ͡Έ͙͚ͤ ͫͭͪͦ͜͟͡ηΣ ζ˩͍ͪ͊ͤͭ͊͜η ˴Φ ˸ Φ ʕ ͔͔͋ͪ͊Σ ζˤ͜͡Έ͎͔͡Έͣ ͔́͡͡Έη 
˨͗Φ ˾ ͦͫͫͤ͜͜ ͭ͊ ͙ͤ͊ͪͦ͒ͤͻ ͔ͨͫͤ͜Έ ͭͦ΅ͦΦ ˴͜͡Έ͊͟ ͨΩΊͫ ͍ͤ͜ ͙͍ͤ͊ͨͫ͊ ͒͡Ύ ͍͎ͫͦͦ ͯ;ͤΎ 
˥Φ ˴ ͜ͺ͔ͪ͊Σ ͊ ˴ͦͤͼ͔ͪͭͤ͜ ͔ͭΌ͙͒ ͦͪΦ 10 ς ͒͡Ύ ˢΦ ˽ ͊ͭͭ͜͜Φ ˭͊ ͍͙͟͡Ό;͔ͤͤΎͣ ͟͜͡Έͦ͟ͻ 
͔ͭΌ͍͒͜  ͔͊͒ͤ͜͟ͼ͚͜ ͒ͦ ͦͤ͟ͼ͔͍ͪͭ͜ ˯Φ ˥ ͚͊͒ͤ͊Σ ˾Φ ̊ ͯͣ͊ͤ͊ ͭ͊ ˢΦ ˾ ͊ͺͺ͊Σ ͙ͤͤ͜ ͼ͜ 
͍͙ͭͦͪ ͨ ͦͨͯ͡Ύͪͤͫͭ͜Ό ͔ͤ ͙ͦͪͫͭͯ͟ΌͭΈͫΎΦ 

˴͊ͪ͡ ̅ͪ͒ͪ͜͜ͻ ˤ͜͡Έ͎͔͡Έͣ ̅ͭ͜ͼ͔͎͎͔ͤ͊ͤ (1848ς1890,  ͯ ˾ͦͫ͜͝ ς ˤ͙͊ͫ͡Έ 
͔͍͙̅͒ͦͪͦ;ύ ς ͔ͤͣ͜ͼΈ͙͚͟ ͍ͦͦͤ͜͡;͔ͫͭ͜͡Σ ͙ͦͣͨͦͭͦͪ͘͟  ͔͎͎ͨ͒͊ͦ͜Φ ˹͍͊;͍͊ͫΎ ͨ͒͜ 
͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͋͊ͭΈ͊͟ όͦ͒ͪ͊ͯ͘ ͤ͊ ͟͜͡Έͦ͟ͻ ͔ͤͫͭͪͯͣͤͭ͊͜ͻΥ ͺ͔ͦͪͭͨ͊ͤͦ͜Σ ͍ͦͦͤ͜͡;͔͜͡Σ 
͙ͫͪͨ͟ͼ͜Σ ͔͊ͪͤͭ͟͜͡Σ ͍͊ͭͦͪͤ͜͡ύΦ ˭͎ͦ͒ͦͣ ͚͎ͦͦ ͔͎͎ͨ͒͊ͦͦͣ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͍ 
ˣͪ͊ͯͤ΄͍͚ͦ͘͜ ͍ͫͭ͊ ˢΦ ́ Φ ˸ Ό͔ͪ͡͡Σ ͊ ͘ муст ͪͦͯ͟ ͍ ˨͔͔ͪ͒ͤ͘͜ ς ̅ Φ ˥ ͪΌͼͣ͊ͻ͔ͪΦ 

̂ мусу ͪͦͼ͜ ˤΦ ̅ ͭ͜ͼ͔͎͎͔ͤ͊ͤ ͍͋ͯ ͙͚ͨͪͤΎ͙͚ͭ ͒ͦ ͔ͦͪͫͭͪͯ͟ ˨͔͔ͪ͒ͤͫ͘Έͦ͟͝ 
͙͍ͨͪ͒ͦͪͤͦ͝ ͔͙͊ͨ͟͡ ͚ ͪͦͨͦ͘;͍͊ ͫͦ͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ˭͊ ͟͜͡Έ͊͟ ͍ͪͦ͟͜ ͍ͦ͒ͤͦ;͊ͫ ͍ͤ͜ 
͙͍ͦͭͪͣ͊ ͊ͨͪͦ͘΄͔ͤͤΎ ͍͒͜ ̅Φ ˶ ͫͭ͊͜ ͤ͊ ͪͦ͋ͦͭͯ ͒ͦ ˤ͔͚ͣ͊ͪ͊ ͚ ͍͒͜ 
˸Φ ˾ ͯ͋ͤ͜΄͔͚ͭͤ͊ ς ͒ͦ ˸͍͙ͦͫ͟Φ ˤͦͦͤ͜͡;͔ͫͭ͜͡ ͍ͦ͋ͪ͊ ͨͦͫ͊͒ͯ ͨͪͦͺ͔ͫͦͪ͊ ͍ 
˸͍ͦͫͦͫ͟Έ͚͟͜ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ͚ ͔ͤ͊͋͊ͪͦͣ͘ ͍ͫͭ͊ ͙ͦ͒ͤͣ ͘͜ ͚͍͙ͤ͊͒͊ͭͤ͜΄͙ͻ 
͍͙͍ͦͤ͊͟ͼ͍͜  ͜ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ˾ͦͫ͜͝Φ ˿͔͔ͪ͒ ͚͎ͦͦ ͯ;͍ͤ͜ ς ͍͒ͦͣ͜͜ ͚ͪͦͫͫ͜Έ͟͜ 
͍ͦͦͤ͜͡;͔͙ͫͭ͜͡ ς s Φ x ͍ͪ͊ͤ͒ͯͦ͟Σ ˽Φ ˨ ͙͊ͤ͡Έ;͔ͤͦ͟Σ ˱Φ s ͍͒͊ͣͦͫΈ͙͚͟Σ ˱Φ ˿ ͔͍͊ͪ͊͒͗Φ  

ˤΦ ̅ ͭ͜ͼ͔͎͎͔ͤ͊ͤ ͎͍ͨͪ͊ͤͯ ͍͙͙ͨͦͨͦͤͭ ͔͔͙͚ͦ͋ͣ͗ͤ ͍ͦͦͤ͜͡;͔͡Έ͙͚ͤ 
͔͔ͪͨͪͭͯ͊ͪ ͍͙͙ͣͫͭͦͤͣ͘͜ ͻ͙ͯ͒ͦ͗ͤͣ͜ ͍͙ͭͦͪ͊ͣΣ ͍ͫͭͦͪΌΌ;͙ ͍͊ͫͤ͜͡ ͙ͦͣͨͦ͘͟ͼ͜͝ ͭ͊ 
;͙͔ͫͤͤ͜͡ ͙ͭͪ͊ͤͫͪͨ͟ͼ͜͝Φ ˻͙͍͔ͫͦ͋͡ ͤ͊͘;͔ͤͤΎ ͍ͤ͜ ͍͍ͤ͊͒͊͊ ͔͔͔ͨͪ͊͒ͤͤ͟͡Ύͣ ͒͡Ύ 
͍ͦͦͤ͜͡;͔͜͡ ͨΩΊͫ ˽Φ ̉ ͚͍͊ͦͫ͟Έ͎ͦͦ͟ όζ˹ͦͭ͟ΌͪͤηΣ ζ˽ͫͤ͜Ύ ͔͋͘ ͍ͫ͜͡ηΣ Andante 
cantabile ͘ ˽͔ͪ΄͎ͦͦ ͍͔͊ͪͭͭ͊͟ύΦ ˽Φ ̉ ͚͍͊ͦͫ͟Έ͙͚͟Σ  ͯ Ύ͎ͦͦ͟ ͘ ͍ͦͦͤ͜͡;͔ͫͭͦͣ͜͡ 
͍͊͘ΩΎ͊͊ͫ͘͡Ύ ͍ͭͦͪ;͊ ͒ͪͯ͗͋͊Σ ͍͙ͫͦͦ͟ ͼ͙͍ͤ͜ ͚͎ͦͦ ͍͙͍ͦͤ͊ͫ͟Έ͙͚͟ ͭ͊͊ͤͭ͡ ͜ ͒ͦͪͯ;͙͍ 
ͨͪ ͔ͣΩΊͪͤ͜ ͍͙ͦͤ͊ͤͤ͟Ύ о-ͻ ͍͔͍͊ͪͭͭ͟͜ όмутмςмутсύ ͭ͊ ͔͎̅ͦͪͭͨ͊ͤͤͦͦ͜ ͭͪͦ͜ όмуунύΦ 

 ̂мутс ͪͦͼ͜ ˽Φ ̉ ͚͍͊ͦͫ͟Έ͙͚͟ ͙͍ͤ͊ͨͫ͊ ζˤ͊ͪ͊͜ͼ͜͝ ͤ͊ ͔ͭͣͯ ͪͦͦͦ͟͟η ͒͡Ύ 
͍ͦͦͤ͜͡;͔͜͡ ͘ ͔ͦͪͫͭͪͦͣ͟Σ ͙͍ͨͪͫΎ͙͍ͭ΄͙ ͝ͻ ˤΦ ̅ ͭ͜ͼ͔͎͎͔ͤ͊ͤͯΣ Ύ͙͚͟ ͚͙͍͒ͫͤ͘͜ 
͔ͨͪͣΩΊͪͯ ͍ͭͦͪͯΦ  ̂ͨ ͦ͒͊͡Έ΄ͦͣͯ ˤΦ ̅ ͭ͜ͼ͔͎͎͔ͤ͊ͤ ͤ͊͘;ͤͦ ͔͔͙͍ͨͪͪͦ͋ ζˤ͊ͪ͊͜ͼ͜͝ηΥ 
͔͒΅ͦ ͙͍ͣͤ͘͜ ͫͦ͡Έͤͯ ͨ͊ͪͭ͜ΌΣ ͔͔͍͙͍ͨͪͫͭ͊ ͣͫ͜ͼΎ͙ͣ ͍͊ͪ͊͜ͼ͜͝ ͭ͊ ͚͔ͣ͊͗ ͍ͦͫͣ͘͜ 
͔͔͙͍ͨͪͨͫ͊ ͺͤ͊͜͡Φ ˽Φ ̉ ͚͍͊ͦͫ͟Έ͙͚͟ ͔ͤ ͔͔͊ͨͪ͘;͍͍ͯ͊Σ ͜ ͍ мууф ͪͦͼ͜ ͼ͔͚ ͍͊ͪ͊ͤͭ͜ 
͍͋ͯ ͍͙͚ͤ͊͒ͪͯͦ͊ͤ͟Σ ͍ͫͭ͊΄͙ ͍͙ͦͫͤͦͤͣ ͯ ͦͤ͟ͼ͔͚ͪͭͤ͜ ͙ͨͪ͊ͭ͟ͼ͜ ͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡Φ  

ˤ͊ͫͤ͜͡ ͍͙ͭͦͪ ͍ͦͦͤ͜͡;͔ͫͭ͊͜͡ όп ͦͤ͟ͼ͔͙ͪͭΣ ͍͊ͪ͊͜ͼ͜͝ ͭ͊ ͫΌͭ͊͝ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡ 
͘ ͔ͦͪͫͭͪͦͣ͟Σ ͋͊͊͒͊͡Σ ͺ͊ͤͭ͊͘͜Ύ ͤ͊ ͔͙ͭͣ ͘ ͔͙ͦͨͪ ζ˨͔ͣͦͤηΣ ͨΩΊ͙ͫ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡ 
soloΣ ͪͤ͘͜͜ ͔͊ͣͪͤ͟͜ ͍͙ͭͦͪύ ͙ͤͤ͜ ͔ͤ ͣ͊ΌͭΈ ͯͫͨ͜ͻͯΦ ˽͔ͪͦͭ ͍ нллп ͪͦͼ͜ ͔ͤͣ͜ͼΈ͙͚͟ 
͍ͦͦͤ͜͡;͔ͫͭ͜͡ ˯Φ ˽ Φ ˸ ͚͊ͤͼΣ ͍͙ͫͦͦ͟ ͦͼ͙͍ͤ͜΄͙ ͙ͣͯͯ͘͟ н-͎ͦ ͦͤ͟ͼ͔ͪͭͯ ͭ͊ ͔͒Ύ͙͟ͻ 
ͤ͜΄͙ͻ ͙ͦͣͨͦ͘͟ͼ͚͜ ͍͎ͫͦͦ ͍͍ͫͨͭ͜͜;͙͙ͤ͊͘͟Σ ͚͙͍͒ͫͤ͘͜ ͝ͻ ͙͊ͨͫ͘ ͤ͊ ͙͒ͫ͟Φ  

ˤ͔ͪ΄͙ͤͦΌ ͔ͤͣ͜ͼΈ͎ͦͦ͟ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͍͙͍͍ͦͤ͊ͫͭ͊͟  ͚ ͔͎͎͙ͨ͒͊ͦ͜͟ 
ͤ͟͜ͼΎ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭΦ ͫͭ͊͊͡ ͍ͭͦͪ;ͫͭ͜Έ ̑Φ ˴ ͔͎͔ͤ͡͡Ύ ͭ͊ ˥Φ x ͔͔ͪ͊͟͟Φ ̇͜ 
͍ͦͦͤ͜͡;͔͙ͫͭ͜͡ ͙ͣ͊͡ ͎͋͊͊ͭͦ ͫͨ͜͡Έ͎ͤͦͦΥ ͙͍ͦ͋͒͊ ς ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ͔͔͒ͪ͒ͤͫ͘Έͦ͟͝ 
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΄͙ͦ͟͡ όζ͙ͦͤͯ͟η ̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊ύΣ ͫͻͦ͗ͫͭ͜Έ ͍͋͊;͊͊ͫ͡Έ  ͯ ͝ͻ ͍͙͍ͦͤ͊ͫ͟Έ͚͟͜ 
͔ͣ͊ͤͪ͜Σ ͔͔ͤͭͪͫ͜͜ ͒ͦ ͔͎͎͙ͨ͒͊ͦ͜͟ ͭ͊ ͍͔ͫͭͦͪͤͤ͜ ͔͙ͣͭͦ͒;͙ͤͻ ͨͪ͊ͼΈ ͜ ͔ͪ͒͊͟ͼ͚͜Φ  

̑ͯͫ͜͡ ˴͔͎͔ͤ͡͡Έ (1859ς1933) ͤ ͍͊;͍͊ͫΎ ͎͙ͪ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͍ ˩Φ ̆ ͔͎͊ͪ͊Φ ̂ 
мутп ͪͦͼ͜ ͍ͤ͜ ͍͋ͯ ͙͚ͨͪͤΎ͙͚ͭ ͒ͦ ˥͔͍͊ͤ͒ͻ͊ͯ͘-͔ͦͪͫͭͪ͊͟Σ ͔͒Σ ͨͦ;͙ͤ͊Ό;͙ ͘ муум 
͚ ͒ͦ мфнп ͪͦͯ͟Σ ͎͍ͪ͊ ͨ͊ͪͭ͜Ό ͔ͨͪ΄ͦ͝ ͍ͦͦͤ͜͡;͔͜͡Φ ˭ муум ͪͦͯ͟ ς ͍͙͍͊͒͊͟͡ ͯ 
˶͔͚ͨͼ͙͘Έ͚͟͜ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ό͘ мууф ͪͦͯ͟ ς ͨͪͦͺ͔ͫͦͪύΦ ˭ мутр ͒ͦ мфол ͪͦͯ͟ 
̑Φ ˴ ͔͎͔ͤ͡͡Έ ͍͋ͯ ͫͦͫͭͦͣ͜͡ ˥͔͍͊ͤ͒ͻ͊ͯ͘-͍͔͊ͪͭͭ͊͟Φ ˭ муту ͪͦͯ͟ ͦͤ͟ͼ͔͍͍ͪͭͯ͊ ͊͘ 
͔͙ͣ͗͊ͣ ˹͔ͣ͜;;͙͙ͤΣ ͍͍͍͒͒͊͜͜΄͙ ͚͔ͣ͊͗ ͍ͫ͜ Ί͍͔͚ͪͦͨͫΈ͟͜ ͙ͪ͊ͤ͟͝Φ ˯͎ͦͦ 
ͦͤ͟ͼ͔͚ͪͭͤ͜ ͔ͣ͊ͤͪ͜ ͙͋ͯ͡ ͙ͨͪͭ͊ͣ͊ͤͤ͜ ͍͙͟͡Ό;ͤ͊ ͍ͪͭͯͦͤͫͭ͘͜͜Έ ͜ ͍͙ͫͦ͊͟ 
ͯ͟͡Έͭͯͪ͊ ͍͙ͦͤ͊ͤͤ͟ΎΦ ˤ͔͒ͣͤͤ͜͜ ͨͦ;ͯͭͭΎ ͙ͫͭ͡Ό ͙͍ͦͫͦ͋ͦ͡ ͍͙Ύ͍͡Ύͦͫ͡Ύ ͨ͒͜ ;͊ͫ 
͍͙ͦͤ͊ͤͤ͟Ύ ͫ ͦͤ͊ͭ ˶Φ ʕ ͊ͤ ˣ͔ͭͻ͍͔ͦͤ͊ ͭ͊ ͫΌͭ͝ ˯Φ ˿ Φ x ͊ͻ͊Φ 

˽͔͎͎͒͊ͦ͜;ͤ͜ ͎ͨͦ͡Ύ͙͒ ̑Φ ˴ ͔͎͔ͤ͡͡Ύ ͍͍͙͊ͫͤͦͯ͊ͫ͘͡Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͜ ͍͙ͪͦͭͯ͘͟ 
͙ͣͯ͘;ͤͦ͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜Σ ΅ͦ ͍͟͡Ό;͊ͦ͡ ͍͙ͻ͍ͦ͊ͤͤΎ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͙͔ͣͫͤͤ͡Ύ ͭ͊ 
͍ͫͦ͋ͦ͒ͯ ͍͙͍ͦͤ͊ͫ͟Έͦ͟͝ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝Φ ˿͔͔ͪ͒ ͚͎ͦͦ ͯ;͍ͤ͜ ͍͒ͦͣ͜͜ ͦͤ͟ͼ͔ͪͭͤ͜ 
͍͙͍ͦͤ͊͟ͼ͜ ͔ͨͪ΄ͦ͝ ͍͙͙ͨͦͦͤ͡ ̆̆ ͫ ͭΦ ς ˩Φ ̅ ͚ͦΊͪͣ͊ͤΣ ˥Φ ˽ Ύ͙͎ͭͦͪͫΈ͙͚͟Σ ̂Φ ˽ ͭ͜͡Σ 
˥Φ ˿ ͯ͒͗͊Σ ˩Φ ˴ ͯͪͼΣ ˽Φ ˥ ͪΌ͔ͣͣͪΣ ˶Φ ̆ ͔͡Έ΄͔ͪΣ ˴Φ ̊ ͙͊ͨͪ͊ ͭ͊ ͤ͜Φ 

̑Φ ˴ ͔͎͔ͤ͡͡Έ ς ͍͊ͭͦͪ ;͙͔ͫͤͤͦ͡͝ ͟͜͡Έͦͫͭ͟͜ ͍͍ͭͦͪ͜Υ п-ͻ ͦͤ͟ͼ͔͍ͪͭ͜ ͒͡Ύ 
͍ͦͦͤ͜͡;͔͜͡ ͘ ͔ͦͪͫͭͪͦͣ͟ όмуунΣ муутΣ муфрΣ мфлмύΣ ͦͤ͟ͼ͔ͪͭͯ ͒͡Ύ н-ͻ 
͍͜ ͦͦͤ͡;͔͔͚͡ ͘ ͔ͦͪͫͭͪͦͣ͟ όмфлуύΣ н-ͻ ͦͤ͟ͼ͔͍ͪͭ͜ ͒͡Ύ ͙͙ͫͪͨ͟͟ ͭ͊ ͍ͦͦͤ͜͡;͔͜͡ ͘ 
͔ͦͪͫͭͪͦͣ͟ όмфнсΣ мфолύΣ ͨΩΊͫ ͜ ͙ͭͪ͊ͤͫͪͨ͟ͼ͚͜ ͒͡Ύ ͦ͒ͤ͜Ί͝ ͭ͊ ͍͒ͦͻ ͍ͦͦͤ͜͡;͔͔͚͡Τ 
͔͔ͫͫͭͭͯ͟ ͒͡Ύ ͙ͫͭͪͯͤͤͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜ όмфнпύΤ н ͙ͫͭͪͯͤͤͻ ͍͔͍͊ͪͭͭ͟͜ όмуууΣ 
муфрύΤ ͺ͔͎ͦͪͭͨ͊ͤͤͦͦ͜ ͭͪͦ͜ όмуфлύΤ ͍͍ͭͦͪ͜ ͒͡Ύ ͙ͫͣͺͦͤ͜;͎ͤͦͦ ͔ͦͪͫͭͪ͊͟ ͭ͊ ͤ͜Φ 
̑Φ ˴ ͔͎͔ͤ͡͡Ό ͭ͊ͦ͗͟ ͔ͤ͊͗͊ͭ͡Έ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;ͤ͜ ͨͪ͊ͼ͜ ζ͔́ͻͤ͜;ͤ͜ ͔ͭΌ͙͒ ͯ 
͍ͫ͜ͻ ͭͦͤ͊͡ΈͤͦͫͭΎͻη όмфлфύΣ ζ͔̋ͦ͒ͤͤ͜ ͍͍͙ͨͪ͊η όмфммύΦ  

˭͎͊ͫͯͦ͡Ό ̑Φ ˴ ͔͎͔ͤ͡͡Ύ ͙͋ͯ͡ ͔ͪ͒͊͟ͼ͜͝ ͍ͦͦͤ͜͡;͔͡Έ͙ͤͻ ͫΌͭ͝ ˯Φ ˿ Φ x ͊ͻ͊ ͜ 
ͫͦͤ͊ͭ ˯Φ x ͪ͊ͣͫ͊Σ ͦͤ͟ͼ͔͍ͪͭ͜ ˯Φ ˥ ͚͊͒ͤ͊Σ ˣΦ ˾ ͔͎ͦͣ͋ͪ͊Σ ˾Φ ̊ ͯͣ͊ͤ͊Σ ˴Φ ˨ ͍͙͍͊͒ͦ͊ 
ό;͊ͫͭͦ ͘ ͍͙͙͊ͫͤͣ͡ ͔͊͒ͤ͟ͼ͜Ύ͙ͣύΦ ˴͔͎͔͍ͤͫ͜͡͡Έ͟͜ ͙͊ͨͪ͟;;͜ όͦͪΦ о ͭ͊ ͦͪΦ 27), 
˿͔ͪ͟ͼͦ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡ ͭ͊ ͺ͔ͦͪͭͨ͊ͤͦ͜ όͦͪΦ сύΣ ˴͙͊ͨͪͫ ͯ ͺͦͪͣ͜ ;͙͊ͦͤ͟ ͒͡Ύ 
͍ͦͦͤ͜͡;͔͜͡ ͫͦͦ͡ όͦͪΦ поύ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ  ͍ ͦͤ͟ͼ͔͚ͪͭͤ͜ ͙ͨͪ͊ͭ͟ͼ͜ ͚ 
ͫΈ͎ͦͦ͒ͤ͜Φ  ̂нллл ͪͦͼ͜ ˴Φ ˾ ͜ͻ͔ͭͪ ͚͙͍͒ͫͤ͘͜ ͙͊ͨͫ͘ о-ͻ ͦͤ͟ͼ͔͍ͪͭ͜ ̑Φ ˴ ͔͎͔ͤ͡͡ΎΦ  

˥͎ͯͦ ˣ͔͔ͪ͟͟ (1863ςмфпмύ ͍ͤ͊;͍͊ͫΎ ͎͙ͪ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͍ ͋͊ͭΈ͊͟Σ 
͙ͫͪͨ͊͟͡Ύ ˬΦ x ͔͔ͪ͊͟͟Σ ͊ ͭ͊ͦ͗͟ ͯ ̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊Σ ˢΦ ˽ ͊ͭͭ͜͜Σ ˬΦ ˨ ͔͍͔ͫͪͭ͊ ͭ͊ ͤ͜Φ 
˭ муул ͪͦͯ͟ ͍ͦͦͤ͜͡;͔ͫͭ͜͡ ͨͪ͊ͼΌ͍͍͊  ͯ ͔ͦͪͫͭͪ͟͜ ˸͎͔͚͊ͤͣͫΈ͎ͦͦ͟ 
ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͔ͭ͊ͭͪ͊Σ  ͯ1884ςмуус ͪͦ͊͟ͻ ͍͋ͯ ͫͦͫͭͦͣ͜͡ ͔ͦͪͫͭͪͯ͟ ͔͎ͦͨͪͤͦͦ 
͔ͭ͊ͭͪ͊ ͯ ̅ͪ͊ͤ͟ͺͯͪͭ͜-ͤ-͊˸͚͊ͤ͜Σ  ͯ 1890ςмфлс ͪͦ͊͟ͻ ͍ͻ͙͍ͦ͒ ͒ͦ ͫ͊͒ͯ͟͡ 
͍͔͊ͪͭͭ͊͟ ˥Φ ˥ ͔ͪͣ͊ͤ͊Φ ˥͊ͫͭͪͦ͡Ό͍͍͊ ͯ ͎͋͊͊ͭΈͦͻ ͪ͊ͤ͊͟͝ͻ όͭ͊ͦ͗͟ ͯ ˾ͦͫ͜͝ύΦ ˥ͪ͊ 
˥Φ x ͔͔ͪ͊͟͟Σ ͍ͨͦͪͤ͜Ύͤͦ ͘ ̑Φ ˴ ͔͎͔͔ͤͣ͡͡Σ ͍͊͒͘Ύ͙͟ ͎͊͊͘͡Έ͚ͤ͜ ͪ͊ͼͦͤ͊͜͡Έ͚ͤ͜ 
ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͍͒͜ ͙͙ͨͪͪͦ͒ ͋ͯ͊͡ ͋͜͡Έ΄ ͔ͣͦͼ͚ͤ͊͜Φ  

 ̂ 1909ςмфнф ͪͦ͊͟ͻ ˥Φ x ͔͔ͪ͟͟ ͍͙͍͊͒͊͟͡ ͎ͪͯ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͍ 
͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝ ͯ ̅ͪ͊ͤ͟ͺͯͪͭ͜-ͤ-͊˸͚͊ͤ͜ ͭ͊ ˤ͙΅͙͚ ͙ͣͯ͘;͚ͤ͜ ΄ͦ͟͜͡ ͍ ˣ͔ͪͤ͜͜͡Φ 
͍́ͦͪ;ͦ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͒ͦͫΎ͎͔ͤͤͤΎ ͙ͪͤ͘͜ͻ ΄͟͜͡  ͫͨ͜ ͙ͪ͊Ό;͙ͫΈ ͤ͊ ͍͙͚͊ͫͤ͡ 
͍͒ͦͫ͒͜Σ ͍ͤ͜ ͤ͊ͨͪ͊ͼΌ͍͍͊ ͙͙͚ͦͫͦ͋ͫͭ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͔ͣͭͦ͒Σ ΅ͦ ͭΎ͍͗͜ ͒ͦ 
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ͦ͋ΩΊ͙͍ͭͤͦ͟-͍͎ͤ͊ͯͦͦͦ͟ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͨͪͦͼ͔ͫͯ ͎͙ͪ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͘ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͊ͤ͊ͭͦͣ͜͝ ͭ͊ ͺ͎ͦͦ͘͜͜͜͡͝Φ ˿͙ͨͪ͊Ό;͙ͫΈ ͤ͊ ͒ͦͫΎ͎͔ͤͤͤΎ ͺ͎ͦͦ͘͜͜͜͡͝Σ 
ˣ͔͔ͪ͟͟ ͫͨͪΎ͍͍͍ͣͦͯ͊ ͙ͣͯ͘;ͤͯ ͔͎͎ͨ͒͊ͦͯ͜͟ ͒ͦ ͨͦ΄͍ͯ͟͜ ͺ͎ͦͦ͘͜͜͜͡;ͤͦ 
͍͙͍͙ͨͪ͊͒͊ͤͻ ͎͍͙ͪͦ͜ͻ ͪͯͻ͍͜ ͜ ͚ͤ͊͋͜͡Έ΄ ͙͙ͨͪͪͦ͒ͤͻ ͙͚͍ͨͪͦͣ͜ ͎͙ͪΦ  

˽͔͎͎͒͊ͦ͜;͙͚ͤ ͍͒ͦͫ͒͜ ˣ͔͔ͪ͟͟ ͎ͯ͊͊͘͡Έ͙͍ͤ  ͔ͯͭΌ͒͊ͻΣ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͒ͦ ͍͎ͤͦͦͦ 
͍͙͒͊ͤͤΎ όмфмлύ ζ͙̊ͦ͟͡η ̅Φ ˴ ͔ͯͣͣͪ͊ ͭ͊ ͙ͤ͘͟͜ ζ͔́ͻͤ͊͜͟ ͭ͊ ͙͔ͣͫͭͼ͍ͭͦ ͎͙ͪ ͤ͊ 
͍ͦͦͤ͜͡;͔͜͡η όмфнфύΣ ͙͚ͤ͊ͨͫ͊ͤ͜ ͫͯͣͫͤͦ͜ ͘ ͺ͎ͦͦͦͣ͘͜͜͡ ˨Φ ˾ ͤ͊ͪͦͣ͜Φ  ̂2-ͻ ͪͦ͒͊͘͜͡ͻ 
ͼ͜Ί͝ ͨͪ͊ͼ͜ ό˱ ;Φ ζ͔́ͻͤ͊͜͟ηΣ ˱˱ ;Φ ζ˸͙͔ͫͭͼ͍ͭͦ ͎͙ͪηύ ͍ͦ͋͐ͪͯͤͭͦ͊ͤͦ ͙͚͙ͨͪͦͣ 
͒ͦͼ͜͡Έͤͦ͝ ͎͙ͪ ͤ͊ ͍ͦͦͤ͜͡;͔͜͡ ͭ͊ ͔ͪͦ͋ͤͦ͘͡ ͻ͚ͯ͒ͦ͗ͤ͜ ͜ ͔͙ͣͭͦ͒;͙͚ͤ ͊ͤ͊͘͜͡ ͍͍ͭͦͪ͜ 
όͤ͊ ͪ͊͊͘͘͟ͻ ·±LLL ͫ ͭΦ ς ˯Φ ˿ Φ x ͊ͻ͊ ͭ͊ ˯Φ ˥ ͚͊͒ͤ͊ ͭ͊ ͫͯ;͊ͫͤͦͫͭ͜ ς ˾Φ ̊ ͭͪ͊ͯͫ͊Σ 
˸Φ ˾ ͔͎͔ͪ͊Σ ˽Φ ˥ ͔ͤ͒ͣͭ͊͜͜ύ ώмΣ 7ςуϐΦ ˿ͭͪͯͭͯͪ͊͟ ͨͪ͊ͼ͜ ͍͙͍͒͋͊͜Ί ͍͊ͭͦͪͫΈͯ͟ 
ͦͤ͟ͼ͔ͨͼ͜Ό ͎ͪͦ͘͡Ύ͙͒͊ͭ ͍ ͔͙͍͚ͤͪͦͪͤ͘͜ Ί͒ͤͦͫͭ͜ ͔͙ͨͪͦ͋ͣ͡ ͍͙͍ͦͤ͊ͫ͟Έͦ͟͝ ͔ͭͻ͙ͤ͜͟ 
 ͚͔͔͙͙ͫͭͭ͟Φ ˿͔͔ͪ͒ ͯ;͍ͤ͜ ˥Φ x ͔͔ͪ͊͟͟ ͍͒ͦͣ͜͜ ͍ͦͦͤ͜͡;͔͙ͫͭ͜͡ ̆̆ ͫ ͭΦ ς ˩Φ ˸ ͚͊ͤ͊ͪ͒͜Σ 
˾Φ ˸ ͔ͼͣ͊ͻ͔ͪΣ ˢΦ ̅ ͔͡Έ͔͒΄͜Σ ˾Φ ̊ ͔ͯͫͭͪΣ ˢΦ ʕ Φ x ͪͦͯͤ ͭ͊ ͤ͜Φ 

˨ͦ ͙ͦͣͨͦͭͦͪͫ͘͟Έ͎ͦͦ͟ ͒ͦͪͦ͋ͯ͟ ˥Φ x ͔͔ͪ͊͟͟ ͍ͻͦ͒ΎͭΈ ͦͤ͟ͼ͔ͪͭ όмуфуύΣ 
;͙͔ͫͤͤ͜͡ ͨΩΊ͙ͫΣ ͫΌͭ͊͝ ͒͡Ύ ͍ͦͦͤ͜͡;͔͜͡ ǎƻƭƻΣ ͔ͭΌ͙͒ ό ͙ͯͨͪ͊ͭ͟ͼ͜ ͔ͤ ͙͙ͯͭͪͣ͊ͫ͡ΎύΦ 
˴ͪͣ͜ ͎ͭͦͦΣ ͍ͤ͜ ͚͙͍͒ͫͤ͘͜ ͔ͪ͒͊͟ͼ͜͝ н-ͻ ͫͦͤ͊ͭ ˯Φ x ͪ͊ͣͫ͊Σ ζˤ͊ͪ͊͜ͼ͚͜ ͤ͊ ͔ͭͣͯ 
ͪͦͦͦ͟͟η ˽Φ ̉ ͚͍͊ͦͫ͟Έ͎ͦͦ͟Σ ͍ͦͦͤ͜͡;͔͡Έ͙ͤͻ ͫΌͭ͝ ˯Φ ˿ Φ x ͊ͻ͊ ͭ͊ ͦͤ͟ͼ͔ͪͭͯ 
ˢΦ ˨ ͍ͦͪ͗͊͊͟Σ ͯ ͍͔ͫͭͦͪͤͤ͜ Ύ͎ͦͦ͟ ͍͋ͪ͊ ͔͔͔͋ͨͦͫͪ͒ͤ͘Ό ͯ;͊ͫͭΈ όͪ͊ͦͣ͘͘͟ ͍ͭͦͪ;ͦ͝ 
͍ͫͨͨͪ͊͜ͼ͜ ͘ ͙ͦͣͨͦͭͦͪͦͣ͘͟ ͍͋ͯ ͭ͊ͦ͗͟ ζ˨ͦͤ ˴͜ͻͦͭη ˾Φ ̊ ͭͪ͊ͯͫ͊ύΦ  

˻͔ͭ͗Σ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙ͨͪͤͼ͙͙ͨ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔ͤͣ͜ͼΈͦ͟͝ ό͔͔͍ͨͪ͊͗ͤͦ 
͔͔͒ͪ͒ͤͫ͘Έͦ͟͝ύ ΄͙ͦ͟͡ ς ˣΦ ˾ ͔͎ͦͣ͋ͪ͊Σ ̅Φ ̑ Φ ˨ ͦͭͼ͔͊ͯͪ͊Σ ̅Φ s Φ ˴ ͔ͯͣͣͪ͊Σ 
̅Φ ˥ ͪΌͼͣ͊ͻ͔ͪ͊Σ ̑Φ ˴ ͔͎͔ͤ͡͡ΎΣ ˥Φ x ͔͔ͪ͊͟͟ ͍͙͐ͪͯͤͭͯ͊ͫ͡Ύ ͤ͊ ͫͨͦͯ͡;͔ͤͤ͜ 
͒ͦͫͦͤ͊ͦ͟͡͝ ͔ͭͻ͙ͤ͜͟ ͘ ͙ͣͯ͘;ͤͦΌ ͍͙ͪ͊ͤͫͭ͘͜ΌΣ ͍͘͜͡Έ͔ͤͤͤ͜ ͦͤ͟ͼ͔͎ͪͭͤͦͦ 
͔͔ͪͨͪͭͯ͊ͪͯ ͍͒͜ ͔͎͍ͦ͊͗ͤͦ͟͡͝ ͫ͊ͦͤͤͦ͡͝ ͙͙ͣͯ͘͟Σ ͫͯͣ͜΅͔ͤͤ͜ ͔͍ͦͪͫͭͪͦͦ͟͝Σ 
͔͊ͣͪͤͦ͟͝ ͭ ͊ͫͦ͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜  ͚͙ͣ͊ͫͣ͊͟͡Έͤͦͣͯ ͙͔ͤ͊͋͗ͤͤ͡Ό ͔͎͎͙ͨ͒͊ͦ͜͟ ͒ͦ 
͙ͨͪ͊ͭ͟;͙ͤͻ ͍͊͒͊ͤ͘Έ ͜ ͍͙ͪͦͭͯ͘͟ ͍ ͚ͤ͜ ͪ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͔͙ͣͭͦ͒;͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜Φ 

ˤ͙͍͙ͫͤͦ͟Φ ˢͤ͊͘͜͡ ͍͙͍ͦͤ͊ͫ͟Έͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔ͤͣ͜ͼΈ͙͟ͻ 
͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡ ̆˱̆ ͫͭΦ ͒ͫͭ͊͜Ί ͍͙͍͍ͫͤͦ͟͜Σ ΅ͦ 

1. ˻ͫ ͟͜͡Έ͙͟ ͍ ͫͭ͊ͭͭ͜ ͎ͪͦ͘͡Ύͤͯͭ͊ ͍͙͍ͦͤ͊ͫ͟Έͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ 
ͭ͜͡Έ͙͟ ͚͍͙ͤ͊͒͊ͭͤ͜΄͙ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔ͤͣ͜ͼΈͦ͟͝ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ΄͙ͦ͟͡ ̆˱̆ ͫ ͭΦΣ 
ͭͦ ͪͦͪͦ͋ͯ͘͟ ͼΈ͎ͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͣͦ͗ͤ͊ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͍ о-ͻ ͤ͊ͨͪΎͣ͊ͻΥ  
͊ύ ͨ ͦ͒͊͡Έ΄͔ ͍͙͍;͔ͤͤΎ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔ͤͣ͜ͼΈͦ͟͝ ΄͙ͦ͟͡Τ 
͋ύ ͍ ͙͍;͔ͤͤΎ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͍ͦͦͤ͜͡;͔͡Έ͙ͤͻ ΄͟͜͡ ͤ͜΄͙ͻ ͪ͊ͤ͟͝Τ 
͍ύ ͍ ͙͍;͔ͤͤΎ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͤ͜΄͙ͻ ͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͙ͤͻ ΄͟͜͡ 
όͺ͔ͦͪͭͨ͊ͤͤͦ͜͝Σ ͙͍ͫͪͨͦͦ͟͟͝Σ ͺ͔͚͍ͭͦͦ͡͝ ͭͦ΅ͦύΤ  
2. ˭͍ ͊͗͊Ό;͙ ͤ͊ ͔͙͚ͤͨ͒ͪͦ͋ͤ͜ ͔͔ͤͭͪͫ͜ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆˱ ͫ ͭΦ ͒ͦ ͍ͭͦͪ;͎ͦͦ 

͒ͦͪͦ͋ͯ͟ ͔ͤͣ͜ͼΈ͙͟ͻ ͍ͦͦͤ͜͡;͔͍ͫͭ͜͜͡-ͦͤ͟ͼ͔͍ͪͭ͊ͤͭ͜ ό͙͊ͨͫ͘ ˯Φ ˽ Φ ˸ ͚͊ͤͼ͔ͣ 
͍͍ͭͦͪ͜ ˤΦ ̅ ͭ͜ͼ͔͎͎͔ͤ͊ͤ͊Σ ˴Φ ˾ ͜ͻ͔ͭͪͦͣ ͦͤ͟ͼ͔͍ͪͭ͜ ̑Φ ˴ ͔͎͔ͤ͡͡Ύ ͭͦ΅ͦύΣ ͣͦ͗ͤ͊ 
͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟ ͊ͭͯ͊͊͘͟͜͡ͼ͜Ό ͤ͊͒͋͊ͤΈ ͔ͤͣ͜ͼΈͦ͟͝ ͍ͦͦͤ͜͡;͔͡Έͤͦ͝ ΄͙ͦ͟͡ ̆˱̆ ͫ ͭΦ 
ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜Φ ˻͔ͭ͗Σ ͍͋͊;͊ΊͭΈͫΎ ͊͘ ͔ͤͦ͋ͻ͔͒ͤ͜ ͍͒ͨͪ͊͜ͼΌ͍͊ͤͤΎ ͍͙ͤͦͻ  
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ͨ͒͜ͻ͍ͦ͒͜ ͜ ͙͔͍ͪͭͪ͟͜͝ ΅ͦ͒ͦ ͦͼ͙ͤ͜͟ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͔͔ͪͨͪͭͯ͊ͪͯ ͙͎ͣͤͯͦͦ͡ ͭ͊ 
͚͎ͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͜ ͦͤ͟ͼ͔͚ͪͭͤ͜ ͙ͨͪ͊ͭ͟ͼ͜ ͫΈ͎͔ͦͦ͒ͤͤΎΤ  

3. ˻ͫ ͟͜͡Έ͙͟ ͙ͨͭ͊ͤͤΎ ͫͭͦͪ͜͜͝Σ ͔ͭͦͪ͜͝ ͭ͊ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ 
͍ͤ͊;͊ͤͤΎΣ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͨͦͤΎͭͭΎͣ ζ͍͙͍ͦͤ͊ͫ͟Έ͊͟ ͔ͤͫͭͪͯͣͤͭ͊͜͡Έͤ͊ ΄ͦ͊͟͡ηΣ 
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2. ˥͙͎ͤ͋ͯͪ͘ ˶Φ ˿Φ ˮ͙ͫͭͦͪΎ ͍͙ͦͦͤ͡;͔͡Έ͎ͤͦͦ ͙͍ͫͯͫͫͭ͊͟Φ ˤ п-ͻ ͤ͟Φ ˴ͤΦм : 

ˤ͙ͦͦͤ͡;͔͡Έͤ͊Ύ ͙͊ͫ͊͟͟͡ κ ˶Φ ˿Φ ˥ ͙͎ͤ͋ͯͪ͘. ς ˸ Φ-˶Φ Υ ˸͎͙ͯ͘͘Σ мфрлΦ ς рмн ͫΦ 
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΄ͦ͟͡· ͙ ͙ͻ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͍ ͔͍͔͚ͪͦͨͫͦͣ͟ ͣͯ͘·͊͟͡Έͤͦͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭΦ 
ˢ͙͙͔ͤ͊ͪͯͭͫ͘͡Ύ ͙͙͔ͫͨͦͤͭ͡͡Έͫ͊͟ΎΣ ͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ ͙ ͙ͦͣͨͦͭͦͪͫ͊͘͟͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ 
͍·͒͊Ό΅͙ͻͫΎ ͔͔ͤͣͼ͙͟ͻ ͍͙ͦͦͤ͡;͔͙͍ͫͭͦ͡ ͙ ͔͒͊ͭͫΎ ͙͙ͫͭͦͪ;͔ͫ͊͟Ύ ͦͼ͔ͤ͊͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͙ͻ 
͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔͔ͤͣͼ͊͟Ύ ͍͙ͦͦͤ͡;͔͡Έͤ͊Ύ ΄ͦ͊͟͡Σ ͍·͒͊Ό΅͙͔ͫΎ ͔͔ͤͣͼ͙͔͟ 
͍͙ͦͦͤ͡;͔͙ͫͭ͡·Σ ͙͙͔ͫͨͦͤͭ͡͡Έͫͦ͟-͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͙ͭͪ͊͒ͼ͙͙Σ ͔͍͔͚͔ͪͦͨͫͦ͟ 
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SUMMARY 
Zavyalova O. The German violoncello school of the XIX-th century: performing and 

pedagogical aspects.  
In this article a process of growing the German violoncello school of the XIX-th century 

is studied. Forming the performing and pedagogical traditions and their spreading in the 
European musical space are learned. The author analyzes performing, pedagogical and 
composing activity of the well-known German violoncellists and gives the historical 
estimation of the results of their work. By the second half of the XIX-th century the European 
instrumental art had the typical features of universal musical practice, which were expressed 
in the combination of composing and performing activity. Historically it caused a dependence 
of the level of instrumental playing and marked the specification of growing instrumental 
playing schools ς violin, harpsichord, flute, violoncello. The idea ζinstrumental schoolη in its 
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broad meaning signifies independently from the shape of artistic playing direction, cultural 
tradition based on the definite peculiarities of performing and pedagogical practice by means 
of which the generalization and inheriting playing experience (even without forming the 
theoretical platform) take place. In its narrow meaning this term characterizes a method of 
playing the definite instrument, when the practical experience is generalized and 
systematized in different ζmethodologiesη, classes, establishments. However, the problem of 
ǇƭŀȅƛƴƎ ǘƘŜ ōƻǿ ƛƴǎǘǊǳƳŜƴǘǎ ƛǎƴΩǘ ƛƴǾŜǎǘƛƎŀǘŜŘ ƛƴ ǘƘŜƻǊŜǘƛŎŀƭ ǎƻǳǊŎŜǎΦ ¢ƘŜ ǉǳŜǎǘƛƻƴ ƻŦ ŦƛƴŘƛƴƎ 
out the peculiarities of the development of the playing school, the methodology of teaching 
and connected with it playing school that had its reflection on the specification of the 
teaching are represented especially sharply in the violoncello art. Comparing with the XVIII-th 
century when the leading place in the European musical space was occupied by the Italian 
and French schools, the main achievement of the violoncello pedagogic of the XIX-th century 
belonged to the representatives of Germany.  

The perspectives of this scientific work which presents the most prominent 
representatives of the German violoncello school of the nineteenth century are the following: 
further study the representatives of the German school; study the representatives of violoncello 
schools in other countries; study the schools of other instrumental (piano, violin, flute). 

Key words: the German violoncello school, a prominent German cellist, performing 
and pedagogical traditions, European musical space. 

 

̂˨˴ 37.0моΥомсΦсрζ18/19η(73) 
ˢΦ ˴Φ ˴ͯ͜͡;͔ͤͦ͟ 

˭͊ͨͦͪ͘͜Έ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͙ͣ͒;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ 
 

˿˽˩̇ˮ̅˱˴ˢ ˢ˸˩˾ˮ˴ˢ˹˿̎˴˻˲ ˽˩˨ˢ˥˻˥˱̉˹˻˲ ˨̂˸˴  ˮ
˴˱˹̇̒ ̆˱̆ ς ˽ ˻̉ˢ́˴̂ ̆̆ ˿́Φ 

 

˿ͭ͊ͭͭΌ ͙͍ͨͪͫΎ;͔ͤͦ ͍͙͍͔ͫͭͤͤ͜͡Ό ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͙͒ͯͣ͟ ͤ͟͜ͼΎ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͔͚͒͜ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͎͎͙ͨ͒͊ͦ͜͟ 
͎͙ͨͪ͊ͣ͊ͭͣͯ͘ ˤΦ ˨ ͔͚͗ͣ͊͘Σ ̅Φ ˽ ͔͊ͪͪ͊͟Σ ˩Φ ́ ͚ͦͪͤ͒͊͊͟Σ ̅Φ ˸ ͊͟˸͊ͪͪ͜Σ ˽Φ ˸ ͦͤͪͦΦ ̂ 
͔͒ͦͫ͒͗ͤͤ͜͜͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ ͔͔͙ͭͦͪͭ;ͤ͜ ͔͙ͣͭͦ͒Υ ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜Ύ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͔͒͗ͪ͡ ͒͡Ύ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͫͭ͊ͤͯ 
͔ͪͦͪͦ͋ͤͦͫͭ͘͜͡ ͔͙ͨͪͦ͋ͣ͡ ͭ͊ ͝͝ ͍͘ΩΎͯ͘͟ ͘ ͍͙͍͙͙͊͗ͣ͡ ͍͙͙ͤ͊ͯͦͣ͟ ͍͙ͪͦ͒͊ͣ͘͜͟ ͫͯ;͊ͫͤͦͫͭ͜Φ 
ˢ͍ͭͦͪ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ  ͍˿̊ˢ ͔ͤ͟͜ͼΈ ̆˱̆ ͫͭΦ ͔͍͍ͦͤ͊ͣͤͯ͊͘ ͨͦΎ͍ͯ ͎͙ͨͪ͊ͣ͊ͭ;ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ 
͙ͨͪͤͼ͙͙ͨ Ύͦ͟͝ ͍͒ͪͤ͘͜͜Ύ͙ͫ͡Ύ ͍͒͜ ͙ͭͪ͊͒ͼ͚ͤͦ͜͝ ͍ͦͫͭͤ͜Έͦ͝ ͙͎͙ͨ͊ͪ͊͒ͣΦ   

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟ ͎͙ͨͪ͊ͣ͊ͭ;ͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟Σ ͍͙͊͒͊ͤͤ͟͡ΎΣ ;͙͔ͯͭ͡ΈΣ 
͍ͤ͊;͊ͤͤΎΣ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔͔ͤͭͪͫ͜Σ ͙ͫͭͣͯ͡Σ ͔ͪ͊͟ͼ͜ΎΣ 
͎͍ͦͭͦͤͫͭ͜ΈΦ  

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˨͡Ύ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ΄͙ͦ͟͡ ͍͍ͨͪͦ͒ͦ͗ ͎͋͊͊ͭΈͦͻ 
ͫͭͦͭ͜͡Έ ͙͋ͯ͡ ͙ͨͪͭ͊ͣ͊ͤͤ͜ ͭ͊͟͜ ͙͙ͪͫΥ ͙͍ͨ͊ͫͤͫͭ͜Έ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ 
ό͍͒ͫͯͭͤͫͭ͜͜Έ ͙͔ͣͫͤͤ͡ΎΣ ͎͔ͨͪ͊ͤͤͤΎ ͍͙͙ͫͭͦͪͭ ΅ͦͫΈ ͍͔ͤͦΤ ͔ͣͻ͊ͤ͜;͔ͤ 
͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎ  ͚ ͍͔ͨͦͭͦͪͤ ͤΎ ͔ͣ͊ͭͪ͊ͯ͜͡ ͯ ͺͦͪͣ͊ͻ ;͙ͭ͊ͤͤΎΣ ͙ͨͫΈͣ͊Σ 
ͫͯ͡ͻ͊ͤͤΎΣ ͎͍ͦͦͪͤͤ͜ΎΤ ͍͙ͻ͍ͦ͊ͤͤΎ ͡Ό͙͙͒ͤ-ζͣ ͊΄͙͙ͤηΣ Ύ͊͟ ͎͍͊ͨͪͦͪ͊ͣͦ͊ͤ͊͘ 
͍͙͍͙ͦͤͯ͊ͭ͟ ͭ͜͡Έ͙͟ ͔͍ͨͤ͜ ͒͜͝ύΤ ͍͙͚ͨͦͤ ͦͤͭͪͦ͟͡Έ ͊͘ ͍ͫͣ͊͜ ͍͙͙͒͊ͣ ͒͜Ύ͡Έͤͦͫͭ͜ ͘ 
͋ͦͯ͟ ͍͙ͻ͍͔͍ͦ͊ͭ͜͡  ͍͜;͙͔͍ͭ͜͡Τ ͍͒ͫͯͭͤͫͭ͜͜Έ ͋͊͗͊ͤͤΎ  ͍ ;͙͔͍ͯͭ͜͡ ͍͙͍͙ͪͦ͊ͭͫ͘ΎΣ ͙͋ͯͭ 
ͺ͊ͻ͍͜ͼΎ͙ͣΣ ͚͙ͣ͊ͫͭͪ͊ͣ ͍ͫͦΊ͝ ͍͙ͫͨͪ͊Τ ͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡Ύ ͍͙͎͊ͭͦͪͭ͊ͪͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ 
͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͎͒ͦͣΤ ͍͒ͫͯͭͤͫͭ͜͜Έ ͍͘ΩΎͯ͘͟ ͣ͗͜ ͣͫͭͦͣ͘͜ ͍ͤ͊;͊ͤͤΎ  ͚ ͔ͪ͊͡Έ͙ͤͣ 
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͙͗ͭͭΎͣ  ͍͒ͫͯͭͤͫͭ͜͜͜Έ ͍͊͘Ί͙ͣͤ ͙ͭͨͯ ζ;͙͔ͯͭ͡Έ ς ͯ;͔ͤΈηΤ ͯ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦͣͯ 
ͨͪͦͼ͔ͫ͜ ͔͔͍ͨͪ͊͗͊͊͡ ͙͊ͭͦͣͫͭ͜;ͤ͊ ͺͦͫͦ͜͡ͺ͜ΎΦ  

˽͔ͪͦͭ ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟ ͚͒ͫͤͫͭ͜͜Έ ̆˱̆ ͫͭΦ ͙ͣͯͫ͊͘͡ ͍ͦͫͭͤ͜͜ͻ ͒͜Ύ;͍͜ 
͙͙͙͊ͣͫͭͫ͘͡Ύ ͤ͊͒ ͙ͨͭ͊ͤͤΎͣΥ ζ̒ ͟ ͍ͨͦΩΎ͙͊ͭ͘ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ ͘ 
͔ͦͤͦͣ͟͜;͙ͤͣ  ͫͦ͜ͼ͊͜͡Έ͙ͤͣ ͍͙ͪͦͭͦͣ͘͟ ͙ͪ͊ͤ͟͝ΚηΦ ˾͔ͯ͘͡Έͭ͊ͭͦͣ ͔͔ͫͯͨͪ;͙͍͙͡ͻ 
͍ͪͦ͒ͯͣ͘͜ ͫͭ͊ͦ͡ ͔ͭΣ ΅ͦ ͔ͤ͟͜ͼΈ ̆˱̆ ς ͨͦ;͊ͭͦ͟ ̆̆ ͫͭΦ ͙͍ͨͦͪͦ͒ ͎͙ͨͪ͊ͣ͊ͭ;ͤͯ 
͔͎͎ͨ͒͊ͦͯ͜͟ ό͍͒͜ ͎͔ͪͼΦ ˉˊʰʴ˃ʰ ς ζ͒ ͜ΎηύΦ ˤͦͤ͊ ͔ͤ ͭ͜͡Έ͙͟ ͔͍ͤ͊ͣͤͯ͊͊͘͡ ͍͙͚ͤͦ 
͍͙ͭͦ͟ ͫͭͦͪ͜͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͒ͯͣ͟ ͍ ͍͙ͪͦͭͯ͘͟ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ΄͙ͦ͟͡Σ ͊ ͚ 
͍͙ͨͤͯ͊͡͡ ͤ͊ ΄ͦͯ͟͡ ͤ͜΄͙ͻ ͙͊ͨͭ͊ͫͭ͟͜͜͡;͙ͤͻ ͪ͊ͤ͟͝ ς ͊͘ ͎͒ͦͨͦͣͦͦΌ ͼ͜Ί͝ 
͔͎͎͙ͨ͒͊ͦ͜͟ ͍͒͋ͯͦͫ͜͡Έ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͙ͦͪͣ͟ͻ ͔ͨͦͦ͗ͤ͡ΈΣ ͘ Ύ͙͙ͣ͟ ͒ͦ ͼΈ͎ͦͦ 
͍͙͙ͫͭͯͨ͊͡ ͔͎͎͙ͨ͒͊ͦ ˿̊ˢΣ ͋ͯͦ͡ ͍͙͒ͤͯͭͦ͜͟ ͍͔ͫ ͣ͊ͦ͡ ͫͯͭͭΊ͍͔ ͒͡Ύ ͍ͨͪ͊͡Ύ;͎ͦͦ 
͊ͫͯ͟͡ ͭ͊ ͍͔ͫͭͦͪͤͦ ͦͤ͟ͼ͔ͨͼ͜ΌΣ ΅ͦ ͍͍͒ͨͦ͒͊͊͜͜͡ ͍͙͎ͣͦ͊ͣ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ 
͎͋ͯͪ͗ͯ͊ͤͦͦ͘ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ώмΣ пмрϐΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˿͔͔ͪ͒ ͍͔͙͎ͦͦ͟͡ ͙͍ͣ͊ͫͯ ͍ͤ͊ͯͦͦ͟-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͙͍ͨͪͫΎ;͔ͤͦ͝ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͤ͟͜ͼΎ ̆˱̆ ς 
ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͍͙͔ͦͪͣ͟͡ΌΊͣͦ ͨͪ͊ͼ͜ ˻Φ ˨ ͙͗ͯͪͤͫΈ͎ͦͦ͟Σ ˶Φ ˥ ͦͤ;͍͊ͪͦ͊Σ 
́Φ ˴ ͦ΄͍ͣ͊ͤͦͦ͝Σ ˥Φ ˴ ͯͪͦͨΩΎ͙ͭͤ͊͟Σ ˶Φ ˴ ΩΌ͋͊ͤ͊Σ ˥Φ ˿ ͔͍ͦͫͭΈΎ͍ͤͦ͊Σ ˨͗Φ ̉ ͚͊͒͊͘͡Φ 
ˢͤ͊͘͜͡ ͊ͤ͊͘͘;͔͙ͤͻ ͭ͊ ͤ͜΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ ͍͙͍͒ͦͦ͘͡ ͍͙͙ͨͪͦ͒ͦ͗ͭ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͔ͦͪͫͤͦ͟͡͝ ͔͙ͨͪͦ͋ͣ͡Σ ͙ͫͨͪ͊Ό;͙ͫΈ ͤ͊ ͍͒ͦͫ͒͜ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ 
͔͒͜͝ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͍ͤͦͦ͝ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ό͔͎͎͙ͨ͒͊ͦ͜͟ 
͎͙ͨͪ͊ͣ͊ͭͣͯ͘ύ ˤΦ ˨ ͔͚͗ͣ͊͘Σ ̅Φ ˽ ͔͊ͪͪ͊͟Σ ˩Φ ́ ͚ͦͪͤ͒͊͊͟Σ ̅Φ ˸ ͊͟˸͊ͪͪ͜Σ 
˽Φ ˸ ͦͤͪͦΣ Ύ͟͜ ͔ͤ ͍ͭͪ͊;͊ΌͭΈ ͍ͫͦΊ͝ ͊ͭͯ͊͟͡Έͤͦͫͭ͜  ͚ͯ  ̆̆˱ ͫͭΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙͍͔ͫͭͤͤ͜͜͡ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͒ͯͣ͟ ͤ͟͜ͼΎ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͔͚͒͜ ˤΦ ˨ ͔͚͗ͣ͊͘Σ 
̅Φ ˽ ͔͊ͪͪ͊͟Σ ˩Φ ́ ͚ͦͪͤ͒͊͊͟Σ ̅Φ ˸ ͊͟˸͊ͪͪ͜Σ ˽Φ ˸ ͦͤͪͦΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˽͒͜ ;͊ͫ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ 
͔͔͙ͭͦͪͭ;ͤ͜ ͔͙ͣͭͦ͒Υ ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ 
͔͔ͤͭͪͨͪͭ͊͜ͼ͜Ύ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͔͒͗ͪ͡ ͒͡Ύ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͫͭ͊ͤͯ ͪͦͪͦ͋͘-
͔ͤͦͫͭ͜͡ ͔͙ͨͪͦ͋ͣ͡ ͭ͊ ͝͝ ͍͘ΩΎͯ͘͟ ͘ ͍͙͍͙͙͊͗ͣ͡ ͍͙͙ͤ͊ͯͦͣ͟ ͍͙ͪͦ͒͊ͣ͘͜͟ ͫͯ;͊ͫͤͦͫͭ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˿͍ͦ͋ͦ͒͊ ͙͎ͨͪͪͦ͒ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΤ 
͔͔ͤͭͪͫ͜Τ ͯ;͙͔ͭ͡Έ ς ͨͦͣ͜;͙ͤ͟ ͯ;ͤΎΣ ͊ ͔ͤ ͎ͤ͊͡Ύ͒͊;Τ ͍͙͚ͤ͊ͯͦ͟ ͨ͒͜ͻ͒͜ ͒ͦ ͍͙ͪͦͭͯ͘͟ 
͔͚͒ͭ͜Τ ͙͍ͦͫͦ͋͊͡ ͍͎ͯ͊͊ ͒ͦ ͍ͫ͜ͻ ͺ͍͊ͭͦͪ͟͜Σ ΅ͦ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ ͺ͙͘͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟Τ 
͍͘ΩΎͦ͘͟ ΄͙ͦ͟͡ ͘͜ ͫͣ͜ΩΊΌ ώнΣ птмϐ ς ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙ͨͪͤͼ͙͙ͨ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ 
͎͙ͨͪ͊ͣ͊ͭͣͯ͘Φ ˨ͦ ͎ͭͦͦ ͗ ͍ͤ͊ͫͭ͊ͤͦ͊ ζ˽ ͪ͊ͼΌΌ;͙ ς ͍ͤ͊;͚͊ͫΎη ς ͼ͔ 
͔͔͙͔ͨͪͦͫͣͫͤͤ͡Ύ ͙͊ͤͭ;ͤͦ͝ ͔͙ͭ͘ ζ˾ ͍ͦ͊͗͊͘Ό;͙ ς ͨ ͍ͦ;͚͊ηΣ ͘ ͭ͜ΊΌ ͙ͪͤ͘͜ͼ͔ΌΣ ΅ͦ ͍ 
͙͔ͫͫͭͣ͜ ͎͙ͨͪ͊ͣ͊ͭͣͯ͘ ͒͜Ύ ͍͙͙ͤ͊͊͟͡ ͘ ͋ͦͯ͟ ͯ;ͤΎΣ ͊ ͔ͤ ͍;͙͔ͭ͡ΎΣ Ύ͟ ͼ͔ 
͎ͨͪͦͦͦ͡΄͍ͯ͊͊͡ ͙͊ͤͭ;ͤ͊ ͺͦͫͦ͜͡ͺ͜ΎΦ 

˽͔͔ͪ͒ͭ;͔Ό ͎͙ͨͪ͊ͣ͊ͭ;ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͍͋ͯ ˤΦ ˨ ͔͚͗ͣ͘ όмупнς1910) ς 
͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͺͦͫͦ͜͡ͺ  ͙ͨͫ͜ͻ͎ͦͦ͡Σ Ύ͙͚͟ ͍͐ͪͯͤͭͦͤͦ ͍͙͍͍ͪͦ͊͘ ͔͒͜͝ ̉. ˽ ͪͫ͊͜ 
(1839ς1914) ς ͍͙ͦͫͤͦͦͨͦͦ͗ͤ͊͟͡ ͎͙ͨͪ͊ͣ͊ͭͣͯ͘  ͚ ͔͙͙ͫͣͦͭ͜͟Φ ˤΦ ˨ ͔͚͗ͣ͊͘ 
͔͒ͯ͗ ΄͍͙͊ͤͯ͊͡ ͍ ͍͙ͤ͊ͯͦ͟ͻ ͦ͊͟͡ͻ ͜ ͍͍͙͊͗͊͡ ͍ͪ͘͜ͼ͔ͣ ͯ ͼ͙͊ͪͤ͜ ͔ͭͦͪ͜͝ 
͙ͨͫͻ͎ͦͦ͜͡͝ ͭ͊ ͍͙ͦͫͭ͜Φ ˽ͪ͊ͼΎ ζx ͔͙ͫ͒͜ ͘ ͯ;͙͔ͭ͡Ύ͙ͣ ͘ ͙ͨͫͻ͎ͦͦ͜͡͝ ͭ͊ ͘͜ 
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͔͙ͫͭͯ͒ͤͭ͊ͣ ΅ͦ͒ͦ ͙͗ͭͭΊ͍͙ͻ ͙͔͍ͨͪͦͪͭͭ͜͜η όмфллύ ͍͙ͫͨͪ͊͊͡ ͔͙ͤ͊͋Ύ͔͟ 
͍͔ͪ͊͗ͤͤΎ ͔ͤ ͭ͜͡Έ͙͟ ͤ͊ ͚͎ͦͦ ͔͎ͦ͟͡-ͯ;͔͙ͤͻΣ ͊ ͚ ͤ͊ ͙ͨͪͦͫͭͻ ;͙ͭ͊;͍͜Φ  

ˤΦ ˨ ͔͚͗ͣ͘ ͍͍͍͊͗͊Σ ΅ͦ ζ͊ ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͍;͙͔ͭ͜͡ ͙͙ͭͪͣ͊͡ ͍ ͪͯ͊͟ͻ 
͚ͣ͊͋ͯͭͤΊ ͍ͫͦΊ͝ ͙ͪ͊ͤ͟͝Φ ́ͦͣͯΣ ͙ͨͦͨͪ ͻ͙͋ͤͯ ͒ͯͣͯ͟ ͨͪͦ ͔ͭΣ ΅ͦ ͙ͨͫͻ͎ͦͦ͜͡Ύ ς ͼ͔ 
͍͙ͪͤͦ͒͘͜ ͣͪ͊ͦ͋ͫͫ͟͜Ύ ͭ͊ ͔ͤ͒ͦͫΎ͗ͤͦͫͭ͜Σ ͝͝ ͍͙ͦͫͤͦ ͍͙ͨͦͤͤ͜ ͎͙͒ͦͨͦͣ͊͊ͭ 
͍;͙͔͔͍ͭ͜͡Φ ˽͙ͫͻ͎ͦͦ͜͡Ύ ς ͼ͔ ͤ͊ͯ͊͟Σ ͊ ͍͙͊͒͊ͤͤ͟͡Ύ ς ͙͔ͣͫͭͼ͍ͭͦΦ ˢ͔͡ ͙ͤ͊ͭ͘ 
͙ͨͫͻ͎ͦͦ͜͡Ό ς ̈́ ͔ ͔ͤ ͦͤ͊͘;͊Ί ͙͋ͯͭ ͍͙͙ͭ͊͊ͤͦͭͣ͡ ͔͎͎ͨ͒͊ͦͦͣη [4, 3ς9]. 

˽͙ͫͻ͎ͦͦ͜͡Ύ ͭ͊ ͔͎͎ͨ͒͊ͦ͊͜͟ ͫͻͦ͗͜ ͤ͊ ͍ͦΊͤͤͯ ͤ͊ͯͯ͟Φ ˿͔͎ͭͪ͊ͭ͜Ύ ͔͒ͯ͗ ͨͪͦͫͭ͊ 
͒͡Ύ ͍ͫ͜ͻΥ ͊͘ͼ͍͙͙͊ͭ͜͟ ς ͔͔ͨͪ͒͋͊;͙͙ͭ ς ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ ς ͔͔͙ͨͪ͒͊ͭ ͤ͊ͤͤ͘Ύ ͤ͜΄ͦͣͯ ς 
͙͙͊ͪͨͭ͘͟͜ ͔ͪͯ͘͡Έͭ͊ͭ ς ͙ͫͨͪΎ͙ͭ ͨͦ͒͊͡Έ΄ͦͣͯ ͍͙ͪͦͭͯ͘͟Φ ́ͦ͗, ͯ;͙͔ͭ͡Έ ͍͙͔ͨͦͤͤ 
͊͘ͼ͍͙͙͊ͭ͜͟ ͯ;ͤΎ ͙ͭͣΣ ;͎ͦͦ ͙͋ͪ͊͘ΊͭΈͫΎ ͚͎ͦͦ ͍ͤ͊;͙͙ͭΣ ͍͙ͭͫͤ͜ΎΌ;͙ ͋ͯ͒Έ-Ύ͙͚͟ 
ͤ͜΄͙͚ ͦ͋ΩΊͭ͟ ͘͜ ͚͎ͦͦ ͪͦͯͣͯ͘Τ ͨͦͭͣ͜ ͭ͊͟ ͙ͨͦ͒͊ͭ ͚ͦͣͯ ͤ͊ͤͤ͘ΎΣ ΅ͦ͋ ͯ;͔ͤΈ 
͊ͨ͊ͣ͘ΩΎ͍ͭ͊ ͝ͻ ͤ͊ ͍͔ͫ ͙͗ͭͭΎΤ ͜Σ ͔ͤ͊ͪ΄ͭ͜Σ ͙ͫͨͪΎ͙ͭ ͯ;͍ͤͫ͜Έ͚͟͜ ͼ͍͊ͦͫͭ͜͟͜Σ ΅ͦ͋ ͨͦͭͣ͜ 
͍͙͙ͤͦ͟͡ ͋͊͗͊ͤͤΎ ͙͒ͤ͊ͭͫ͘͜ΎΣ Ύ͟ ͊ͤ͊͘͘;͔͙͚ͤ ͦ͋ΩΊͭ͟ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘ ͤ͜΄͙͙ͣ 
Ύ͍͙΅͙͊ͣΦ ˽͔͔ͪ͒͋͊;͔ͤͤΎ ͭ͊ ͙͚ͫͨͪͤΎͭͭΎ ς Ί͙͒ͤ͜ ͨͦͣ͜;͙͙ͤ͟ ͍ ͍ͤ͊;͊͡Έͤͦ-
͍͙ͻ͍ͦͤͦͣͯ ͨͪͦͼ͔ͫ͜ ώ3; 4, 9ς10]. 

˶Ό͙͒ͤ͜Σ ͤ͊ ͒ͯͣͯ͟ ˤΦ ˨ ͔͚͗ͣ͊͘Σ ͍͙͍͙͚͊ͫͭ͡ ͨͦͭ͜͟ ͍ͫ͒ͦͣͦͫͭ͜͜Σ ΅ͦ 
͙͍͙ͨͪͦ͒ͭΈ ͒ͦ ͔͍͙ͨͤͻ ͤ͊ͤ͘Έ ͜ ͚͒͜ ς ͍͙ͦͫͭ͜ ͭ͊ ͨͪͦΎ͍ͯ ͍͔͙ͨͦ͒ͤ͜͟Φ ˻͍ͫͭ͊͜Σ ͯ 
͍ͫͦΌ ;͔͎ͪͯΣ ς ͼ͔ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͙ͤ͊͋ͯͭͻ ͍͙ͤ͊;ͦ͟ ͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ ͫͻ͙͡Έ͔͚ͤͦͫͭ ͒ͦ 
͍͔͙ͨͦ͒ͤ͜͟  [4, 22, 29]. 

̋ͦ ͫͭͦͫͯΊͭΈͫΎ ͍;͙͔͍ͭ͜͡Σ ͭͦ ͔ͦ͗ͤ͟ ͍͙͔ͨͦͤͤ ͨ͊ͣΩΎ͙ͭ͊ͭ ͭ͊͟͜ ͙͙ͣ͊ͫͣ͟Υ 
͔͋͘ ͔ͪ͊͟ͼ͜͝ ͔ͤ ͔͋ͯ͒ ͙͚ͫͨͪͤΎͭͭΎΣ ͔͋͘ ͔ͦͪ͟͡Ύͼ͚͎ͤͦͦ͜ ͍͙͔ͪ͊͗ͤͤΎ ͔ͤ ͔͋ͯ͒ 
͍͔ͪ͊͗ͤͤΎΦ ˿͍͚ͨͪ͊͗ͤ͜ ͯ;͙͔ͭ͡Έ ͙ͤͦ͜͟͡ ͔ͤ ͍͙͔ͨͦͤͤ ͙ͨͪͣͯ΄͍͙ͯ͊ͭ ͔͚͒ͭ͜ 
͙͙ͪͦ͋ͭ ͔ͭΣ ;͎ͦͦ ͫ͊ͣ ͔ͤ ͔ͣͦ͗ ͙͙ͪͦ͋ͭ͘Φ ˹͚͊ͪ͊͟΅͙ͣ ͔ͣͭͦ͒ͦͣ ͯ ͍͙͊͒͊ͤͤ͟͜͡ Ί 
͔ͤ ͙ͭͪ͊͒ͼ͚͔ͤ͜ ζ͍ ͍ͭͦͣ͊͟;͍ͯ͊ͤͤΎη ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͊ ͍͔ͫ͋͜;͙͚ͤ ͝͝ ͊ͤ͊͘͜͡ ͘͜ 
͎͍͙͋͊͊ͭͦͪ͊ͦͣ͘ ͍͔ͨͦͭͦͪͤͤΎͣΣ ΅ͦ ͍ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͔͔͍ͨͪͭͦͪΌΊͭΈͫΎ ͤ͊ ͍͙͘;ͯ͟Φ 
́ͦ͗ ͍͊ͪͭͦ ͙ͣ͊ͭ ͤ͊ ͍ͯ͊͘͜Σ ΅ͦ ͡Ό͒ͫΈ͙͚͟ ͻ͔͊ͪ͊ͭͪ͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͔ͦͣͨͫͯ͟͟͡ 
͔ͪ͊͟ͼ͚͜ ͤ͊ ͍͙͘;͙͟ ώ4, 33, 50, 120, 184]. 

ˤΦ ˨ ͔͚͗ͣ͘ ͍͋ͯ ͔͔͙͚ͨͪͦͤ͊ͤ͟Σ ΅ͦ ζͦ ͍ͫͭ͊͜ Ί ͋͜͡Έ΄͙ͣΣ ͤ͗͜ ͪͤͦͣ͊ͤͭͭ͘͜͜Ύ 
͙͍͙ͣͦ͗͡ͻ ͔ͪ͊͟ͼ͚͜Σ ͙ͤ͊͋ͯͭͻ ͯ͒ͦͣ͊Σ ͯ ΄ͦ͟͜͡ ͊͋ͦ ͨ͒͜ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͔͍͎ͨͤͦͦ 
͍͊͒͊ͤͤ͘ΎΦ ˴ͦ͗ͤ͊ ͤ͊͋ͯͭ͊ ͔ͪ͊͟ͼ͜ΎΣ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ς ͼ͔ ͊͋ͦ ͔ͯͫ͊͒ͤͤͤ͟͡ΎΣ Ύ͔͟ 
͙ͨͪ΅͔͔͔ͨͤ͡ ͘ ͙ͨͪͪͦ͒ͤͦΌ ͔ͪ͊͟ͼ͜ΊΌΣ ͊͋ͦ ͊ͣͤ͊͘͜ ͙ͨͪͪͦ͒ͤͦ͝ ͔ͪ͊͟ͼ͜͝Σ ͦͭͪ͊͟ 
͒͊ͭͤ͊͘ ͍͍͙ͫͨͪͦͦͯ͊ͭ͟ ͚ͭͦ ͙͚ͫ͊ͣ ͦ͋ΩΊͭ͟Φ ˸͙͔ͫͭͼ͍ͭͦ ͍;͙͔ͭ͡Ύ ͨͦ͡Ύ͎͊Ί ͍ 
͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͼ͙ͻ ͔ͯͫ͊͒ͤͤ͟͡Έ ͭ͊ ͊ͣͤ͘͜η [4, 38ς39]. 

˽͙ͭ͊ͤͤΎ ͨͪͦ ͔͔ͤͭͪͫ͜Σ Ύ͔͟ Ί ͟͡Ό;͍͙ͦͣ ͯ ͎͙ͨͪ͊ͣ͊ͭ;͚ͤ͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜Σ 
ˤΦ ˨ ͔͚͗ͣ͘ ͭͯͣ͊͡;͙͍ ͭ͊͟Υ ζ˱ ͔͔ͤͭͪͫ ς ͼ͔ ͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͙͙ͨͪͪͦ͒ͤͻ ͙͍ͤͫͭͤͭ͜͟͜Φ 
˽͙ͪͪͦ͒ͤ͜ ͔͔͙ͤͭͪͫ͜ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͯ ͨͦ͡΅͙ͤ͜ ͍͒͜;ͯͭͭΎΦ ˨͙͙ͭͤ͊ ͍͙͊͗͒͘ ͫ͒ͯ͜͡Ί 
ͭͦͣͯΣ ΅ͦ ͙ͪͦ͋ͭΈ ͯ;͙͔ͭ͡ΈΣ ͊ ͔ͤ ͭͦͣͯΣ ΅ͦ ͍ͤ͜ ͔͊͗͟Φ ˣͯ͒Έ-Ύ͙͚͟ ͦ͋ΩΊͭ͟Σ ͔ͤ 
ͼ͍͙͚͊͜͟ ͫ͊ͣ ͨͦ ͫͦ͋͜Σ ͔ͣͦ͗ ͙ͫͭ͊ͭ ͼ͍͙͊ͣ͜͟Σ Ύ͟΅ͦ ͚͎ͦͦ ͍ͨͦΩΎ͙͊ͭ͘ ͘ ͤ͜΄͙ͣ 
ͼ͍͙͊ͣ͜͟ ͦ͋ΩΊͭͦͣ͟Φ ̇͜ ͍͒͊ ͍ͨͦΩΎ͊ͤ͘͜ ͦ͋ΩΊ͙ͭ͟ ͍ͫͨͫͤͯ͜͜ΌͭΈΥ ͼ͍͊͊͜͟ ;͙͊ͫͭͤ͊ 
͔͒ͣͦͤͫͭͪͯΊ ͍ͫͦ͝ ͍͙͍͊ͫͭͦͫͭ͜͡ ͯ ͨͪͦͼ͔ͫ͜ ͍͍ͫͨͫͤͯ͊ͤͤ͜͜ΎΤ ͊ ͔ͦͭ͗Σ ͔ͤͼ͍͊͜͟͜ ͔ͪ;͜ 
͙͊ͨͦ͘͘;ͯΌͭΈ ͔͔ͤͭͪͫ͜Σ ΅ͦ ͫͭ͊Ί ͙ͭ͊ͣ͟ ͙ͫ͊ͣͣ ͍ͫͨͪ͊͗ͤͣ͜ ͭ͊ ͙ͫ͡Έ͙ͤͣΣ Ύ͟ ͜ ͋ͯ͒Έ-
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Ύ͊͟ ͼ͍͊͊͜͟ ͪ͜;Φ ˱͘ ͼΈ͎ͦͦ ͍ͫΈ͎ͦͦ ͍͙͙͍ͨ͊͡Ί ͔͒ͯ͗ ͨͪͦͫͭ͊ ͔͔͙ͭͦͪͭ;ͤ͊ ͎ͨͪͦͪ͊ͣ͊ 
͒͡Ύ ͍;͙͔ͭ͡Ύ ͨͪͦ ͔ͭΣ ;͎ͦͦ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙͍͙͒ͦͭͪͣͯ͊ͭͫΎΣ ΅ͦ͋ ͙͍͙ͯͭͪͣͯ͊ͭ ͙͒ͭΎ;ͯ 
͍͎ͯ͊ͯΥ ͨͦͭͪ͋ͤͦ͜ ͨͦ;͙͙ͤ͊ͭ ͘ ͙͙ͨͪͪͦ͒ͤͻ ͔ͨͦͭͪ͋ ͭ͊ ͔͔͍ͤͭͪͫ͜͜ ͙͙͙͒ͭͤ  ͚
͍͙ͨͪͦͨͦͤͯ͊ͭ ͦ͋ΩΊ͙ͭ͟Σ Ύ͟͜ ͣ͊ΌͭΈ ͔͒Ύ͟͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘͜ ͍͘ΩΎ͙͘͟ ͘ ͼ͙͙ͣ 
͔͔͙ͤͭͪͫ͊ͣ͜Φ ˽ͦͭͣ͜ ͨͦΊ͙͒ͤ͊ͭ ͘ ͔ͨͪ΄͙͙ͣ ͦ͋ΩΊ͙ͭ͊ͣ͟ ͭ͊ ͍͒ͦͫ͒ͦͣ͜ ͋͜͡Έ΄ ͨͤ͘͜͜ 
ͦ͋ΩΊ͙ͭ͟ ͭ͊ ͔͒͜͝Σ Ύ͟͜ ͨͦͭͪ͋ͤͦ͜ ͙ͨͪ΅͔͙͙ͨͭΦ ˽͍ͦΩΎ͗ͭ͜Έ ͍͔ͤͦ ͘͜ ͙ͫͭ͊ͪͣ ͯ 
͙͙͚ͨͪͪͦ͒ͤ ͭ͊ ͤ͊ͦ;͙͚ͤ ͫͨͦͫ͋͜ ͭ͊͟Σ ΅ͦ͋ ͔͔ͤͭͪͫ͜Σ Ύ͙͚͟ ͨͦ΄͙ͪΌΊͭΈͫΎ ͍͒͜ ͭͦ;͙͟ 
͒ͦ ͭͦ;͙͟Σ ͔ͤ͊ͪ΄ͭ͜Σ ͦͻ͙͍ͦͨ ͯͫΌ ͙͔ͫͫͭͣͯ ͒ͯͣͦ͟η [4, 91ς96]. 

̇ͦͣ͜͟͡ ͪͦͯͣͦ͘͘͜͡Σ ΅ͦ ͙ͤ͊ͨͪͤ͟͜ͼ͜ ̆˱̆ ͫͭͦͭͭ͜͡Ύ ͔͒ͯ͗ ͫͻͦ͗͜ ͍ͣͪͯ͊ͤͤ͜͟Ύ 
΅ͦ͒ͦ ͍ͤ͊;͊ͤͤΎ ͙ͫͭ͊͡ ͟͡Ό;͍͙͙ͦͣ ͍ ͍ͦͫͭ͜ΎͤͫΈ͚͟͜ ͔ͭ;͜͝ ͎͔͙͍ͨͪͦͪͫͣͯ͘͜Φ ́͊͟Σ 
͙ͤ͊ͨͪ͊͒͟͡Σ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͔͍͙ͨͪ͒ͫͭ͊ͤ͟ ͎͔͙͍͎ͨͪͦͪͫͤͦͦ ͤ͊ͨͪΎͣͯ ̅Φ ˽ ͔͊ͪͪ͟ 
(1837ςмфлнύ ͍͋ͯ ͨͦͨͯ͡Ύ͙ͪͤͣ ͔͎͒ͦͦͦͣ͜͡ ͎͙ͨͪ͊ͣ͊ͭͣͯ͘ ͭ͊ ͔͒ͯ͗ ;͊ͫͭͦ 
͍͙͍ͫͭͯͨ͊ ͘ ͔͟͡ͼ͜Ύ͙ͣ ͍͍ͨͪͦ͒ͦ͗ ͭͤ͜͜͡ͻ ΄͟͜͡ ͒͡Ύ ͍͙͊͒͊͟͡;͍͜Φ ˹͊ ͦ͒ͤͦͣͯ ͘ 
͙ͭ͊͟ͻ ͔͍ͫͣͤ͊ͪ͜͜ ͍ͨͦ͋ͯ͊͊͡ ˶Φ ˽ ͙͊ͭͪ͒͗Σ Ύ͊͟Σ ͍͔͊ͫͤ͡Σ ͚ ͍͙͒͊͊͡ ͍ муур ͪ Φ 
ͨͦͨͯ͡Ύͪͤ͜ ζ˭ ͙͙͊ͨͫ ͔͟͡ͼ͚͜ ͨͪͦ ͍͙͊͒͊ͤͤ͟͡Ύη ͘ ͊ ͎ͦ͒ͦ͘Ό ͎ͫ͊ͣͦͦ ̅Φ ˽ ͔͊ͪͪ͊͟Φ 

˹͊ ͒ͯͣͯ͟ ̅Φ ˽ ͔͊ͪͪ͊͟Σ ζͨ ͙ͦͨͭ ͤ͊ ͎͔͊ͪͤ ͍͙͊͒͊ͤͤ͟͡Ύ ͙ͤͦ͜͟͡ ͔ͤ ͍͋ͯ 
͙ͭ͊ͣ͟ ͍͔͙͡;͔͙ͤͣ͘Σ Ύ͟ ͊ͪ͊͘͘ όͣ͊ΊͭΈͫΎ ͤ͊ ͍ͯ͊͘͜ ͔ͤ͟͜ͼΈ ̆˱̆ ͫͭΦ ς ˢΦ˴ΦύΣ ͜ ͔ͤ ͣ͊Ί 
ͤ͊͘;͔ͤͤΎ ͔ͭΣ ͻͭͦ ͍͙Σ ς Ύ͟΅ͦ ͍͙ ͔͒ͦ͋ͪ ͨͪ͊ͼΌΊ͔ͭΣ ͭͦ ͼ͔ ͙͍͔ͨͪͪͭ͊Ί ͍͎ͯ͊ͯΦ 
˸͙͔ͫͭͼ͍ͭͦ ͍͙͊͒͊ͤͤ͟͡Ύ Ί ͙ͦ͒ͤͣ ͘͜ ͚͍͔͙ͤ͊͡;ͤ͜΄͙ͻ ͯ ͍ͫͭ͜͜Σ ͍ͦͤͦ ͍͙͎ͣ͊͊Ί 
͙͒ͦͭͪͣ͊ͤͤΎ ͍͒ͦͻ ͔ͪ;͔͚Υ ;͔͎ͫͤͦͦΣ ΅͙͎ͪͦͦ ͦͫΎ͎͔ͤͤͤΎ ͙͙ͫͭͤ͜Σ ͦͭͪ͊͟ 
ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͔ͨͪ͒ͣͭ͊ͻΣ ͭ͊ ͣͯ͗ͤΈ͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 
͍͚͔͒ͤ͊͒ͤͦ͜͝ ͙͙ͫͭͤ͜Φ ́ ͦͣͯ ͔ͣͭͦΌ ͙ͤ͊ͫͭͯͨͤͻ ͫͭͦͭ͜͡Έ Ί ͨͦ͒ͦ͊ͤͤ͡Ύ ͙ͭͪ͊͒ͼ͚ͤͦ͜͝ 
͙͔͙ͫͫͭͣ ͍͙͊͒͊ͤͤ͟͡Ύ ͭ͊ ͍͔ͫͭͦͪͤͤΎ ͍͙ͤͦͻ ͔͍ͣͭͦ͒͜Σ ΅ͦ ͍͔ͪ΄ͭ͜ ͒ͦͨͦͣͦ͗ͯͭΈ 
͡Ό͙͒ͤ͜ ͙ͫͭ͊ͭ ͤ͊ ͍͙͚ͪͤ͜ ΄͡Ύͻη [8, 20ς21]. 

̂ ͙͒ͫͨͯͭ͊ͻ ͘͜ ͍͙ͫͦͣ͝ ͔͎͙ͦ͊ͣ͟͡ ̅Φ ˽ ͔͊ͪͪ͟ ͎ͤ͊ͦͦ͡΄͍͍ͯ͊ ͤ͊ ͎͋͊͊ͭΈͦͻ 
͍ͦͫͭͤ͜Έͦ-͍͙ͻ͍͙ͦͤͻ ͙ͨͪͤͼ͙ͨ͊ͻΣ ͊ ͔ͫ͊ͣΥ 
ς ͍͔ͯͫΈ ͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͙ͪͦͭͯ͘͟ ͒ͯͣͦ͟ ͭ͊ ͝ͻͤΈ͎ͦͦ 
͍͙͔ͪ͊͗ͤͤΎΦ ˨ͯͣ͊͟ ͍͙ͨͦͤͤ͊ ͔͔͍͙ͨͪ͒ͯ͊ͭ ͍͙͔ͪ͊͗ͤͤΌ ώ8, 84]; 

ς ͍ͤ͊;͊ͤͤΎ Ί ͔͍ͦ͡Όͼ͜ΊΌ ͙͒ͯͣ͟Σ ͊ ͒ͯͣ͊͟ ς ͼ͔ ͍͙͚ͪͦͯͣͦ͘ ͫͨͦͫ͋͜ ͒͜͝ ώ8, 150]; 
ς ͔͒͊͜͡Έ͙͚ͤ ͯ;͙͔ͭ͡Έ ς ͍͍͙͚͒͊͗ͤ͜  ͜ ͙͙͚ͫͭͪͣ͊ͤΦ ˹͔͍͙͍͊͗ͦ͡Σ ΅ͦ ͎͋͊͊ͭͦ 
͍ͦͫͭ͜Ύͤ ͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͔͍ͣͭͦ͒͜ ͭ͊ ͍͊ͫͦ͋͘͜ ͍ͤ͊;͊ͤͤΎΣ 
͎͍͔ͦͦͤ͡ ς ͤ͟͜ͼ͔͍͊ ͔ͣͭ͊ ͍ͤ͊;͊͡Έͤ-͍͙ͦͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ς ͺ͍ͦͪͣͯ͊ͤͤΎ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ώ8, 164, 166]; 

ς ͯ ͦ͗ͤͦ͟͝ ͙͙͙͒ͭͤ Ί ͍͔͙͡;͔͔ͤ͘ ͋͊͗͊ͤͤΎ ͍͙͙ͭͭ͜͡ ͍ͫͦ͝ ͙͒ͯͣ͟ ͍ ͔͙ͦͤͪͭͤ͟͟ͻ 
ͺͦͪͣ͊ͻΣ ΅ͦ ͫͤͯ͜ΌͭΈ ͯ ͝͝ ͍ͫ͒ͦͣͦͫͭ͜͜Φ ́ͦͣͯ ͍;͙͔ͭ͡Έ ͍͙͔ͨͦͤͤ ͙ͤ͊ͭ͘ ͙͙͒ͭͤͯ 
ͭ͊ ͝͝ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ώ8, 160, 170]; 

ς ͔ͨͪ΄ ͤ͗͜ ;͎ͦͦͫΈ ͍ͤ͊;͙͊ͭ ͯ;͍ͤ͜Σ ͯ;͙͔ͭ͡Έ ͫ͊ͣ ͍͙͔ͨͦͤͤ ͼ͔ ͍͙ͣͭ͜Σ ͋ͦ ͯ;͔ͤΈΣ 
Ύ͟ ͼ͔ ͔ͤ ͙͍͒ͤͦΣ ͍ͤ͊;͊ΊͭΈͫΎΣ ͣͭͯ͜͜Ό;͙ ͍;͙͔ͭ͡Ύ ώ8, 23, 177]; 

ς ͍͙͍;͔ͤͤΎ ͔ͣ͊ͭͪ͊ͯ͜͡ ͍͙ͨͦͤͤͦ ͙ͣ͊ͭ ͙ͣ͗͒ͫ͜ͼ͙͙͚ͨͤ͊ͪͤ͜͡ ͍͘ΩΎͦ͘͟ ώ8, 140]; 
ς ͪͯ;ͤ͊ ͨͪ͊ͼΎ Ί ͍ͦͫͤͦͦΌ Ύ͎ͫͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͍͒ͦͪͦͦ͘͝ ͯΎ͍͙ ͭ͊ ͎͎͊ͪͤͦͦ 
͍͒ͦͪͦ͘ΩΎ ώ8, 181]; 
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ς ͍ͫͨͪ͊͗ͤΎ ͪͦ͋ͦͭ͊ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͘͜ ͍͙ͫͨͪ͊͗ͤͣ͜ ͔ͪ;͙͊ͣΣ ͍ͫͭͦͪΌΌ;͙ 
͍͒͜;ͯͭͤ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭΣ ͔ͪͯ͘͡Έ͙ͭ͊ͭΣ Ύ͟͜ ͣͦ͗ͤ͊ ͨͦ͋͊;͙͙ͭ ͚ ͙͒ͦͭͦͪͤͯͭͫ͟Ύ ͒ͦ 
͙ͤͻΦ ˿͍ͨͪ͊͗ͤΎ ͪͦ͋ͦͭ͊ ͍͊͒͊ͨͭͦ͊ͤ͊ ͤ͊ ͦ͗ͤͦͣͯ͟ ͔ͭ͊ͨ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
͙͒ͭΎ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͜ ͍ͣͤ͜ΈΦ ˴ͦ͗ͤ͊ ͋ͦͪͦͭΈ͋͊ ͙͙ͨͪͤͦͫͭΈ ͯͫͨ͜ͻ ͭ͊ 
͙͍ͯͣͦ͗͡͡ΌΊ ͪ͊͟΅ͯ ͪͦ͋ͦͭͯΦ ˤ͊͗͊͟ ͨͪ͊ͼΎΣ ͘ ͤ͜΄͎ͦͦ ͋ͦͯ͟Σ ς ͼ͔ ͙͍ͨͪͣͯͫͦ͊ 
͒Ύ͜ ͪͦͯͣͯ͘ ͤ͊ ͔ͭΣ ΅ͦ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͊͘ ͔͙ͣ͗͊ͣ ͙͙͍ͨͪͦͤͦͫͭ͟͜͡Σ ͤ͊ 
͔ͤͪͦͯͣ͘͘͜͜͡ ͍ͫͦ͊͡ ͭ͊ ͊ͤ͘ΎͭͭΎ ώ8, 180]. 
˽͍͒ͫͯͣͦͯ͜Ό;͙ ͍ͫͦ͝ ͍ͨͦ;͊ͤͤΎΣ ̅Φ ˽ ͔͊ͪͪ͟ ͔͔͍͍ͨͪͦͤͯ͊͟Σ ΅ͦ ͨͦͭͪ͋ͤͦ͜ 

ζ͒ ͙͍͙ͦͭͪͣͯ͊ͭͫΎ ͍͒ͦͻ ͙ͫͭͤ͜Υ ͨͦ-͔ͨͪ΄͔Σ ͔ͤ ͍͊ͪͭͦ ͍͙ͭͪ͊;͙͊ͭ ;͊ͫ ͤ͊ ͋ͯ͒Έ-΅ͦΣ 
͙͍ͦͫͦ͋ͦ͡ ͙͊ͪ͊͒͘ ͙͒ͦͭͪͣ͊ͤͤΎ ͙͒ͫͼ͙͙ͨͤ͜͡Σ ͭ͊ ͤ͊ ͔ͭΣ ΅ͦ ͔ͤ ͣ͊Ί ͙ͨͪ͊ͭ͟;͎ͤͦͦ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ ͨͪͦͼ͔ͫ͜ ͍͎ͪͦͯͣͦͦͦ͘ ͍͙ͪͦͭͯ͘͟Τ ͨͦ-͎͔͒ͪͯΣ Ύ͟΅ͦ ͨͪ͊ͼΌ 
͙͍͙ͨͪͫͭͦͫͯ͊ͭ ͒ͦ ͙ͨͫͻ͜;͎ͤͦͦ ͫͭ͊ͤͯ  ͚ͺ͙͘͜;͙ͤͻ ͙ͫ͡  ͔͚͒͋ͤͦͫͭ͘͜͜Σ Ύ͟΅ͦ ͔ͦ͗ͤ͟ 
ͨͦͫͭͯͨ͊͡Έ͙͚ͤ ͪͯͻ ͙͙ͨͪͤͦͫͭΈ ͯͫͨ͜ͻΣ Ύ͟΅ͦ ͨͪ͊ͼΎ ͔͋ͯ͒ ͔ͪ͊͡ΈͤͦΌΣ ͭͦ͒͜ ͔ͤͻ͚͊ 
͙͙͒ͭͤ͊ ͍ͤ͊;͊ΊͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͨͪ͊ͼ͜ ͙͊ͪ͊͒͘ ͙ͤ͊ͫͦͦ͒͡ ͚ ͯͫͨ͜ͻͯΣ ΅ͦ 
͙͙͚ͨͪͭ͊ͣ͊ͤͤ ͡Ό͙͒ͤ͜Σ ΅ͦ͋ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͔͔ͫ͋ ͭ͊ ͙ͨͦ͒ͦ͊ͭ͡ ͍ͫ͜ ͭͪͯ͒ͤͦ΅͜  ͚
͔͔ͨͪ΄͙ͦ͒͟ ͤ͊ ͍ͫͦΊͣͯ ͙͗ͭͭΊ͍ͦͣͯ ΄͡Ύͻͯη [8, 163]. 

ˣ͔͘ ͍͍ͫͯͣͤ͜͜Σ ̅Φ ˽͔͊ͪͪ͟ ͯ ͍͚ͫͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͙͍͍͍ͦͪͫͭͦͯ͊͟ ͍͒ͦͫ͒͜ 
͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟Υ ˯Φ ˥ Φ ˽ ͔ͫͭ͊ͦ͡ͼͼ͜Σ ˬΦ-ˬΦ ˾ ͯͫͫͦΣ 
̅Φ ̅ ͔͔ͪ͋͡ΎΣ ̒Φ ˴ ͔ͦͣͤͫΈ͎ͦͦ͟ ͭ͊ ͤ͜΄͙ͻ ͍͙͒ͦͣ͜ͻ ͙ͦͪ͟ͺ͔͍͝ ͔͎͎͙ͨ͒͊ͦ͜͟Φ ˨ͦ 
͔͍ͨͤͦ͝ ͙ͣͪ͜ ͍ͤ͊ͭ͜Έ ͭͪ͊ͤͫͺ͍͍ͦͪͣͯ͊ ͚͎ͦͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ 
͔͔ͣͤͭ͊ͭͭͯ͜͡ ͚ ͎ͭͦͦ;͊ͫͤͦ͝ ͙ͨͦͭͦ͜͟͡-͔ͦͤͦͣ͟͜;ͤͦ͝ ͙ͫͭͯ͊ͼ͜͝Φ 

˭ ͨͦ ;͊ͭͯ͟ ̆̆ ͫͭΦ ͔ͭͦͪ͜Ύ ͭ͊ ͙ͨͪ͊ͭ͊͟͟ ͍ͤ͊;͊ͤͤΎ ͍ ˿̊ˢ ͋ͯ͊͡ ͍ͨͦΩΎ͊ͤ͊͘ ͘ 
͙ͨͫͻ͎ͦͦ͜͡;ͤͦΌ ͔ͭͦͪ͜ΊΌ ͔ͯͪͦ͒͗ͤͦͫͭ͜ ͭ͊ ͔ͤͣͤͤͦͫͭ͘͜͜ ͍͙ͪͦͯͣͦ͘ͻ ͔͚͒͋ͤͦͫͭ͘͜Φ 
˽͎͙ͪͦͨ͊͊ͤ͒ͫͭͦͣ ͼ͜Ί͝ ͔ͭͦͪ͜͝ ͍͋ͯ ͍͙͚͒ͦͣ͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͙ͨͫͻ͎ͦͦ͡ ˩Φ ́ ͚ͦͪͤ͒͊͟ 
(1874ςмфпфύΦ ˤͤ͜ ͍͔͍͍ͫͭͪ͒͗ͯ͊Σ ΅ͦ ζ͘ ͍͊͒͊ͤͤΎ ΄͙ͦ͟͡ ͔ͤ ͣͦ͗ͯͭΈ ͙͋ͯͭ 
͍͙͙ͦ͒ͤ͊ͦͣ͟ ͒͡Ύ ͍ͫ͜ͻ ΄ͦ͟͡Ύ͍ͪ͜η [2, птлϐΦ ˽ͪͦͺ͔ͫͦͪ͊ ͚́ͦͪͤ͒͊͊͟ ͍͍͙͊͗͊͡ 
͍ͪ͘͜ͼ͔ͣ ς ζͣ ͙͚ͦͦ͒͡Σ ͙͚ͪͦͯͣͤ͘Σ ͍͍͙͚͗͊ηΦ ˤͤ͜ ͍͍͊ͦͦ͒͘͜͡ ͍͎ͯ͊ͦΌ ͡Ό͔͚͒Σ ͻͦ;͊ 
͔ͤ ͔͒ͯ͗ ͍͋ͯ ͊͘ͼ͍͔͙͚͊ͤ͜͟͡ ͯ ͍͙͊͒͊ͤͤ͟͜͡Φ ˤ͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͔͔ͭͨͪ͜΄ͤΌ ͙͊ͫ͟͡;ͤͯ 
ͺͦͪͣͯͯ͡ ζ˿ ͙ͭͣͯ͡ ς ˾͔͊͟ͼ͜ΎηΣ ˩Φ ́ ͚ͦͪͤ͒͊͟ ͍͋ͯ ͔͍͔͙͚ͯͨͤͤΣ ΅ͦ ͍ͤ͊;͊ͤͤΎ ς ͼ͔ 
͍͘ΩΎͦ͘͟ ͔ͪ͊͟ͼ͜͝ ͘͜ ͙ͫͭͣͯͦͣ͡Φ ˹͙͊ͨͪ͊͒͟͡Σ ͍͒͊ ͨ͡Όͫ ͍͒͊ ͍͒ͦͪͤ͜ΌΊ ;͙͙ͦͭͪΣ ͔͒ 
ζ͒ ͍͊ ͭ͊ ͍͒͊η ς ͫ ͙ͭͣͯ͡Σ ζ;͙͙ͦͭͪη ς ͪ ͔͊͟ͼ͜Ύ ό͙͍ͯͪͫ͟ ͤ͊΄Φ ς s Φ˴Φ)η [11, 66, 152]. 
˭͊ͤ͊͘;͔͔ͤ Ύ͍͙΅͔ ͤ͊͘ͻ͙ͦ͒ͣͦ ͯ ͨͪ͊ͼ͜ ˩Φ ́ ͚ͦͪͤ͒͊͊͟ ζ˽ ͙ͪͤͼ͙͙ͨ ͍ͤ͊;͊ͤͤΎΣ 
͍͊ͫͤͦ͊ͤ͘͜ ͤ͊ ͙ͨͫͻ͎ͦͦ͜͡͝η όмфлсύΣ ͔͒ ζͫ ͙ͭͣͯ͡η ͦͤ͊͘;͊Ί ͋ͯ͒Έ-Ύ͔͟ Ύ͍͙΅͔Σ ΅ͦ ͣ͊Ί 
͔͍͙͚ͨͤ ͍͙͍ͨ͡ ͤ͊ ͡Ό͙͒ͤͯΣ ς ͍ͫͦͦ͡Σ ͒ͦ ͔ͤ͝ ͍͔͔͔ͪͤͤ͘Σ ͎ͨͦ͡Ύ͒Σ ͺͪ͊͊͘Σ ͍ͨͦͭͪ͜ΎΣ 
Ύ͙ͣ͟ ͍ͦͤ͊ ͙͒ͻ͊ΊΣ ͭͦ΅ͦΦ ˿͍ͦͦ͡ ζͪ ͔͊͟ͼ͜Ύη ͍͙͗ͭͦ ͯ ͤ͊͘;͔ͤͤ͜ ͍ͤͦͦ͝ ͙͒ͯͣ͟Σ 
ͨͦ;ͯͭͭΎΣ ͔͔ͤͭͪͫͯ͜Σ ͺ͙͘͜;ͤͦ͝ ͒͜͝ ͊͋ͦ Ύ͎ͦͦ͟-͔ͤ͋ͯ͒Έ ͍͎ͪͦͯͣͦͦͦ͘ ;͙ ͺ͙͘͜;͎ͤͦͦ 
ͫͭ͊ͤͯΣ ͍͙͙͎͊ͤͦͦ͟͟͡ ͼ͙ͣ ͙ͫͭͣͯͦͣ͡ ώ14, 8]. 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͙͚͟ ͙ͨͫͻ͎ͦͦ͡ ͍͍͊ͨͪͦͨͦͤͯ͊͘ ͙͚ͭ͊͟ ͨͦ͒͜͡ ͙͍ͫͭͣͯ͜͡  ͪ͜ ͔͊͟ͼ͚͜Υ 
ς ͙͙ͫͭͣͯ͡ ͣͦ͗ͯͭΈ ͙͋ͯͭΥ ͦͤͭͪͦ͟͡Έ͍ͦ͊ͤ͜ ͍;͙͔͔ͭͣ͡ ό͚͎ͦͦ ͪͯͻ͙Σ ͍͔ͣͦͤͤ͡ΎΣ 
͔͙͗ͫͭΣ ͍͙ͪ͊͘ ͙ͦ͋͡;;Ύ ͭͦ΅ͦύ ͭ͊ ͔ͤͦͤͭͪͦ͟͡Έ͍ͦ͊ͤ͜ ͍;͙͔͔ͭͣ͡ όͺ͙͘͜;ͤ͜ 
΄͟͜͡Έͤ͜ ͍͙ͯͣͦΥ ͍ͫͭͦ͜͡Σ ͔͔ͭͣͨͪ͊ͭͯͪ͊ ͍ͨͦͭͪ͜ΎΤ ΄͟͜͡Έͤ͊ ͔ͣ͊ͭͪ͊͜͡Έͤ͊ ͋͊͊͘Υ 
͙͎͙ͤ͟Σ ͨ͒ͪͯ͜;͙͙ͤ͟Σ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͭͦ΅ͦΤ ΄͟͜͡Έͤ͜ ͍͙ͯͣͦΥ ͒͜͝ ͯ;͍ͤ͜  ͙͍͙ͣͦͭ͜Σ 
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΅ͦ ͙͙ͤͣ ͔ͪͯ͟ΌͭΈΤ ͎͊͊͘͡Έ͔ͤ ͍͙ͤ͊ͦ͟͡΄ͤΊ ͔͔͍͙ͫͪ͒ͦ΅͔Υ ͒͜͝ ͋͊ͭΈ͍͟͜Σ 
͙͊ͦͤ͘͟Σ ͔͙͋͋ͦͭ͜͜͟͡ ͭͦ΅ͦύ ώмпΣ уϐΤ 

ς ͔ͪ͊͟ͼ͜͝ ͣͦ͗ͯͭΈ ͙͋ͯͭΥ ͺ͎ͦͦ͘͜͜͜͡;ͤ͜ όͣ͜ͼ͙͚ͤ ͫͦͤΣ ͍͊͗͟͜ ͺ͙͘͜;ͤ͜ ͍͍͙ͨͪ͊ ͭ͊ 
ͤ͜ΦύΣ ͍ͪͦͯͣͦ͘͜ ό͍͙͔͒ͤͤ͜͡Ύ ͔͍͎ͨͤͦͦ ͔͔͔ͣͤͭ͊͡ ͘ ͔͎ͦͤͪͭͤͦͦ͟͟ Ύ͍͙΅͊ύΣ 
ͤ͊ͫͭͪͦΊ͍͜ ό͍͘ΩΎͦ͘͟ ͍͎͙ͯ͊Σ ͔͔ͤͭͪͫͯ͜Σ ͔͔ͨͪͦͤ͊ͤͤ͟Ύ ͘ ͍͙͙͒ͦͣͣ͜ 
͎͊͊͘͡Έ͙͙ͤͣ ͙ͫͭ͊ͤ͊ͣ ͍ͫΈ͎ͦͦ ͎ͦͪ͊ͤͣͯ͘͜ύΣ ͔ͣͦͼ͚ͤ͜ ͜ ό͍͘ΩΎͦ͘͟ ͙ͫͣͨ͊ͭ͜͝Σ 
͡Ό͍͋ͦ͜Σ ͔͍͙ͤͤ͊ͫͭ͜ ͘ ͍͙͙͒ͦͣͣ͜ ͙ͫͭ͊ͤ͊ͣύΣ ͒͜Ί͍͜ ͊͋ͦ ͔ͪ͊͟ͼ͜͝ ͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ 
͍͙ͤ͊;ͦ͟ ό͍͘ΩΎͦ͘͟ ͍͙͒ͦͣ͜ͻ ͯ;͙͍ͤ͟͜ ͘͜ ͍͙͒ͦͣͣ͜ ͍͙ͪͦͯͣͦͣ͘ ͫͭ͊ͤͦͣύ ώмпΣ фϐΦ 
˻͔ͭ͗Σ ͙͔ͣͫͭͼ͍ͭͦ ͍ͤ͊;͊ͤͤΎ ͣͦ͗ͤ͊ ͎ͪͦ͘͡Ύ͙ͤͯͭ Ύ͟ ͙͔ͣͫͭͼ͍ͭͦ 

͍ͫͭͦͪΌ͍͙͊ͭ ͭ͊ ͙͍͙͊ͭͪͣͯ͊ͭ͘ ͙͙ͫͭͣͯ͡ ͘ ͔ͣͭͦΌ ͍͙͙ͯ͟͟͡ ͊͋ͦ ͔͔͔ͨͦͨͪ͒͗ͤͤΎ 
͔͍͙ͨͤͻ ͔ͪ͊͟ͼ͚͜Φ ˴͙ͦ͡ ͡Ό͙͒ͤ͊ ͨͪ͊ͼΌΊ ͪ͊ͦͣ͘ ͘͜ ͙ͨͪͪͦ͒ͦΌ ͭ͊ ͙͗ͭͭΎͣΣ ͊ ͔ͤ 
͙ͨͪͦͭ ͙ͤͻΣ ͭͦ ͪͦ͋ͦͭ͊ ͫͭ͊Ί ͔͎ͦ͟͡Ό ͜ ͭΎ͎͊ͪ ͔ͣͤ΄ ͍͙͊͗ͣ͟ ώ14, 7, 22]. 

˩Φ ́ ͚ͦͪͤ͒͊͟ ͭ͊ͦ͗͟ ͙͍͍ͨ͒ͭͪͣͯ͊͜ ͍ͫͦ͝ͻ ͔͎ͦ͟͡-͔͎͎͍ͨ͒͊ͦ͜ ΅ͦ͒ͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 
͍;͙͔ͭ͡ΎΥ ζ̂ ;͙͔ͭ͡Έ ͍͙͔ͨͦͤͤ ͙ͣ͊ͭ ͨͪͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͼ͜͜͡ ͭ͊ ͼͤͤͦͫͭ͜͜ ͔ͭ͊͟ ͔ͫ͊ͣ 
Ύ͔ͫͤ ͯΎ͍͔ͤͤ͡ΎΣ Ύ͟ ͨͪͦ ͭ͜ ͙ͨͪͤͼ͙͙ͨ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͫͭͦͫͯΌͭΈͫΎ 
͚͎ͦͦ ͒͜Ύ͡Έͤͦͫͭ͜  ͍͊ͫ͟͜͡Φ ͙̊ͦ͟͡Σ ͯ ͍ͫͦΌ ;͔͎ͪͯΣ ͍͙ͨͦͤͤ͜ ͍͙͙ͪͦͤͯͭ͘ ͍ͣͤͤ͜Ύ ͒͜Ί͍ͦ 
͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ ͔͚͚ͫͪͦͤ͘͜ ͙͗ͭͭΊ͍͚͜ ͨͪ͊ͼ͜ ͭ͊ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͍;͙͔͍ͭ͜͡Φ ̂ ͋͜͡Έ΄ͦͫͭ͜ 
͍͙͍ͨ͊͒͟͜ ͪ͊͟΅͙ͣ ͊ͫͦ͋ͦͣ͘ ͯ ͪͯ͊͟ͻ ͯ;͙͔ͭ͡Ύ Ί ͊ͣͤ͊͘͜ ώ14, 3, 5, 23] ς ͔͔ͨͪ-
͍͔ͭͦͪͤͤΎ ͔͍ͤ͒ͦ͜͟͜͡ ͤ͊ ͔͔͍͎͙ͨͪ͊Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͦͣ͊ͤ͒ͤͦͦ͟ ͒ͯͻͯΦ 

 ʕ͍ͦͫͭ͜Ύ͙ͤͤ͊ Ί ͔ͭ͊͟ ͭͯͣ͊͡;͔ͤͤΎ ͔͔ͤͭͪͫͯ͜Υ ζ˽ ͎͔ͪ͊ͤͤͤΎ ͙͍ͨͪͫΎ͙͙ͭͭ ͍ͫͦ͝ 
͙͒ͯͣ͟ ͭ͊ ͒͜͝ ͔͍ͨͤͦͣͯ Ύ͍͙΅ͯ ͙͍ͤ͊͊͘ΊͭΈͫΎ ͔͔ͤͭͪͫͦͣ͜Φ ˽ͦ;ͯͭͭΎ ͚ͨ͒ͦͣͯ͜Σ 
͍͎ͪͦͯͣͦͦͦ͘ ͔͋ͯ͒͗ͤͤ͘ΎΣ ͭΎ͗ͤͤ͜Ύ ͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙͍ͤ͊͊͘ΊͭΈͫΎ ͔͔ͤͭͪͫͦͣ͜Φ ˨ͦ 
͔͔͒͗ͪ͡ ͔͔ͤͭͪͫͯ͜ ͔ͤ͊͗͊ͭ͡ΈΥ ͊ͦͤ͘͟ ͊ͫͦͼ͊͜ͼ͜͝ ς ͫͻ͙͡Έͤͫͭ͜Έ ͒ͦ ͔͍ͨͤͦ͝ ͒͜Ύ͡Έͤͦ-
ͫͭ͜Σ ΅ͦ ͍͙͙͊͟͟͡Ί ͍͔͊͒ͦͦͤͫͭ͘͜͡ΈΣ ΅ͦ ͔͎͋ͪ͊͘͜ΊͭΈͫΎ ͭ ͊ ͪͦͫͭ͊͘ΊΤ ͙ͫ͊͡ 
͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡ΎΣ ͤ͊ͤͤ͘Ύη [14, 53]. 

˩Φ ́ ͚ͦͪͤ͒͊͟ ς ͎͙ͨͪͦͨ͊͊ͤ͒ͫͭ ͙͍͎ͤ͒ͯͭͤͦͦ͜͟ ͔ͣͭͦ͒ͯ ͍ͤ͊;͊ͤͤΎΣ  ͯΎͦͣͯ͟ 
͍͙͔͙͍ͦͪͣ͟ ͭ͊͟͜ ͚͎ͦͦ ͙ͨͪͤͼ͙͙ͨ ς ͭ͊͟ ͍͊ͤ͘͜ ζͅ ͦͪͣ͊͡Έͤ͜ ͔ͫͭͯͨͤ͜ ͍ͤ͊;͊ͤͤΎη: 
͎͍ͨ͒ͦͭͦ͊͜͟ ό͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔͙ͣͭ ͙ͪͦ͋ͦͭ ͭ ͊ ͙͎͍ͨͪ͊͒ͯ͊ͤͤΎ ͍͔͗ ͍͙͒ͦͣ͜ͻ 
ͺ͍͊ͭ͟͜Σ ͯ ͍͘ΩΎͯ͘͟ ͘ Ύ͙͙ͣ͟ ͦͼͤ͜ΌΌͭΈͫΎ ͍ͤͦ͜ ͺ͙͊ͭ͟ύΤ ͤ͊ͦ;͔ͤ ͯΎ͍͔ͤͤ͡Ύ ό͔͊͋͘͘-
͔ͨ;͔ͤͤΎ ͤ͊ͤͤ͘Ύ ͒ͦͫͭ͊ͭͤΈͦ͝ ͟͜͡Έͦͫͭ͟͜ ͙͙ͨͪͭ͊ͣ͊ͤͤͻ ͔͍͙ͨͤͻ ͺ͍͊ͭ͟͜ύΤ 
͍ͨͦͪͤ͜ΎͤͤΎ  ͚͍͍͒ͦ͊ͤͤ͜͜͟͡Ύ ό͍͙͍;͊Ό;͙ ͔͍ͨͤ͜ ͺ͙͊ͭ͟Σ ͯ;͔ͤΈ ͍͙͍͙ͦ͒ͭΈ ͘͜ ͙ͤͻ 
͍͙͚ͦͫͤͦͤ ͎͊͊͘͡Έ͙͚ͤ ͺ͊ͭ͟ ͊͋ͦ ͊ͦͤ͘͟ύΤ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ό͚͔͔ͤ͊͒ͤ͘ ͎͊͊͘͡Έ͔ͤ 
͔ͨͦͦ͗ͤͤ͡Ύ ͊͋ͦ ͊ͦͤ͘͟ ;ͭͦ͜͟ ͺͦͪͣͯ͡ΌΊͭΈͫΎ ͯ;͔ͤͣύΤ ͒ͦ͒͊ͭͦ͟ ό͊ͦͤ͘͟ ͊͋ͦ 
͎͊͊͘͡Έ͔ͤ ͨ ͦͤΎͭͭΎ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͒ͦ ͍͙ͤͦͻ ͺ͍͊ͭ͟͜Σ ͨͦΎͫͤΌΌͭΈ ͝ͻύ ώмпΣ мрфϐΦ 

˭͍͙͊ͯ͊͗ͣͦΣ ΅ͦ ͔͒ͯ͗ ;͊ͫͭͦ ͫͯ;͊ͫͤ͜ ͔͎͎͙ͨ͒͊ͦ ͍͔ͪͭ͊͘ΌͭΈͫΎ ͭ͊ͦ͗͟ ͒ͦ 
ͭͪΈͦͻ ͍͊ͦͤ͘͟͜ ͍ͤ͊;͊ͤͤΎ ˩Φ ́ ͚ͦͪͤ͒͊͊͟ ς ͊ͦͤͯ͘͟ ͎͍ͦͭͦͤͦͫͭ͜Σ ͊ͦͤͯ͘͟ ͍͍ͨͪ͊ ͭ͊ 
͊ͦͤͯ͘͟ ͔ͺ͔ͭͯ͟Σ Ύ͟͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͙ͨͫͻ͎ͦͦ͡ ͫͨͦ;͊ͭͯ͟ ͍ͨͦ͒͊ ͯ ͨͪ͊ͼ͜ 
ζʕ ͙͍;͔ͤͤΎ ͍͙ͭ͊ͪͤη όмуфуύΣ ͊ ͨͦͭͣ͜ ͪͦ͘΄͙͙͍ͪ ͯ ͙ͭ͊͟ͻ ͤ͊ͨͪ͊ͼΌ͍͊ͤͤΎͻΣ Ύ͟ 
ζ˾ ͍ͦͯͣͦ͊͘ ͒͜Ύ͡Έͤͫͭ͜Έ ͍͙ͭ͊ͪͤη (1911) ͭ ͊ ζ˻ ͍ͫͭͤ͜Ύ ͙ͨͫͻ͎ͦͦ͜͡Ύη (1921). 

˭͊ͦͤ͟ ͎͍ͦͭͦͤͦͫͭ͜ ͙ͦͨͫͯΊ ͭ͜ ͙ͫͭͯ͊ͼ͜͝Σ ͔͒ ͯ;͔ͤΈ ͊͋ͦ ͙͚ͫͨͪͣ͊ΊΣ ͊͋ͦ ͔ͤ 
͙͚ͫͨͪͣ͊Ί ͦ͋ΩΊͭ͟Φ ˥͍ͦͭͦͤͫͭ͜Έ ς ͼ͔ ͔ͦͣͨͫ͟͟͡ ͎͍ͨ͒ͦͭͦ͜;͙ͻ ͍͍ͨͪ͊Σ ΅ͦ 
͔͔ͨͪ͒ͯΌͭΈ ͒͜Ύ͡Έͤͦͫͭ͜Υ ͎͍ͤ͊͊͒ͯ͊ͤͤΎ ͯ;͔͍ͤ͜ ͨͪͦ ͚͎ͦͦ ͙ͣͤͯ͜͡ ͍͙͒ͦͫ͒͜Σ 
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͍ͪͦͯͣͦ͊͘ ͎͍ͨ͒ͦͭͦ͊͜͟ ͒ͦ ͙͚ͫͨͪͤΎͭͭΎ ͍͙ͤͦͻ Ύ͍͙΅Σ ͫͨͪΎ͍͍ͣͦͯ͊ͤͤΎ ͯ;͍ͤͫ͜Έͦ͟͝ 
͍͎͙ͯ͊ ͤ͊ ͔ͭΣ ΅ͦ ͨͦͭͪ͋ͤͦ͜ ͍͙͍;͙͙ͭ ͭ͊ Ύ͟ ͒͜Ύ͙ͭΦ ͔̂ͫ ͼ͔ ͫͨͦͤͯ͊͟Ί ͯ;ͤΎ ͙͋ͯͭ 
͎͍͙ͦͭͦͣ ͍ͤ͊;͙͊ͭͫΎ ώ9, 230ς231]. 

˭͊ͦͤ͟ ͎͍ͦͭͦͤͦͫͭ͜ ͨͪ͊ͼΌΊ ͯ ͭͪΈͦͻ ͍͙ͨ͊͒͊͟ͻΥ мύ ͟ ͙ͦ͡ ͙͙ͦ͒ͤͼΎ 
͍͔͙ͨͦ͒ͤ͜͟ ͎͍ͦͭͦ͊ ͒ͦ ͒͜͝Σ ͭͦ ͍͔ͨͦ͒ͤ͊͜͟ Ί ͍͊͒ͦ͘͜͡ΈͤͦΌ  ͚ͤ͜;͎ͦͦ ͔ͤ ͨͦͭͪ͋ͤͦ͜ 
͙͙ͪͦ͋ͭΣ ΅ͦ͋ ͝͝ ͙͙ͣͤͭ͘͜Τ нύ ͟ ͙ͦ͡ ͙͙ͦ͒ͤͼΎ ͍͔͙ͨͦ͒ͤ͜͟ ͎͍ͦͭͦ͊ ͒͜Ύ͙ͭΣ ͔͊͡ ͔ͤ ͒͜ΊΣ 
ͭͦ ͍͔ͨͦ͒ͤ͊͜͟ Ί ͍͙͍͒ͪ͊ͭͦ͜͡ΌΤ оύ ͟ ͙ͦ͡ ͙͙ͦ͒ͤͼΎ ͍͔͙ͨͦ͒ͤ͜͟ ͔ͤ ͎͍ͦͭͦ͊ ͒ͦ ͒͜͝Σ 
͔͊͡ ͣͯ͘΄͔ͤ͊ ͒͜Ύ͙ͭΣ ͭͦ ͍͔ͨͦ͒ͤ͊͜͟ Ί ͍͙͍͒ͪ͊ͭͦ͜͡Ό ώмнΣ мнуΤ моΣ мϐΦ 

˭͊ͦͤ͟ ͍͍ͨͪ͊ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘͜ ͍͊ͦͤ͘͟͜ ͍͙͍͗͊ͤͤΎ ό͙ͦ͟͡ ͙͍͙͚ͣͤ͜͡ ͍͘ΩΎͦ͘͟ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͣ͗͜ ͙ͫͭͯ͊ͼ͜ΊΌ ͭ͊ ͔ͪ͊͟ͼ͜ΊΌΣ ͊ ͙ͫ͊͡ ͍͔ͨͦͭͦͪͤͤΎ ͍͘ΩΎͯ͘͟ ͊͘ ͍͙ͪͤ͜ͻ 
͍ͯͣͦ ͋͘͜͡Έ΄ͯΊͭΈͫΎύ ͭ͊ ͔͍͙͍ͤ͗͊ͤͤΎ ό͙ͦ͟͡ ͙͍͙͚ͣͤ͜͡ ͍͘ΩΎͦ͘͟ ͔ͤ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ 
ͣ͗͜ ͙ͫͭͯ͊ͼ͜ΊΌ ͜ ͔ͪ͊͟ͼ͜ΊΌ ͨ͒͜ ;͊ͫ ͔͍͎ͨͤͦͦ ͨͪͦͣ͗ͯ͜͟ ;͊ͫͯΣ ͊ ͙ͫ͊͡ ͍͔ͨͦͭͦͪͤͤΎ 
͍͘ΩΎͯ͘͟ ͍͔͙ͨͦ͒ͤ͜͟ ͔ͣͤ͘΄ͯΊͭΈͫΎύ ώмоΣ нςпϐΦ ˭͊ͦͤ͟ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͋ͯ͒Έ-Ύ͊͟ 
͔ͪ͊͟ͼ͜Ύ ͔͋ͯ͒Σ ͊͘ ͍͙ͪͤ͜ͻ ͍ͯͣͦΣ ͋͜͡Έ΄ ͭͫͤͦ͜ ͍ͨͦΩΎ͊ͤ͊͘ ͘͜ ͙ͫͭͯ͊ͼ͜ΊΌ ͨͪͦͨͦͪͼ͚ͤͦ͜ 
͒ͦ ;͙͊ͫͭͦͭ ͭ͊ ͙͙ͫ͡ ͍͔ͨͦͭͦͪͤͤΎ ͍͘ΩΎͯ͘͟ ͍͔͙ͨͦ͒ͤ͜͟ ͘ ͼ͜ΊΌ ͙ͫͭͯ͊ͼ͜ΊΌ ώммΣ нппϐΦ 

˭͊ͦͤ͟ ͔ͺ͔ͭͯ͟ ͒͜Ί ͭͦ͒͜Σ ͙ͦ͟͡ Ί ͙͍͙͚ͣͤ͜͡ ͍͘ΩΎͦ͘͟ ͣ͗͜ ͙ͫͭͯ͊ͼ͜ΊΌ ͭ͊ 
͔ͪ͊͟ͼ͜ΊΌ ͜ ͍ͤ͜ ͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ ͍͊͒ͦ͘͜͡Έ͙ͤͣ ͫͭ͊ͤͦͣΣ ͊ ͙ͫ͊͡ ͍͔ͨͦͭͦͪͤͤΎ 
͍͘ΩΎͯ͘͟ ͍͔͙ͨͦ͒ͤ͜͟ ͪͦͫͭ͊͘ΊΦ ˴͙ͦ͡ Ί ͙͍͙͚ͣͤ͜͡ ͍͘ΩΎͦ͘͟ ͣ͗͜ ͙ͫͭͯ͊ͼ͜ΊΌ ͭ͊ 
͔ͪ͊͟ͼ͜ΊΌ ͜ ͍ͤ͜ ͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ ͍͙ͪͦ͒ͪ͊ͭͦ͊ͤͣ͘ ͫͭ͊ͤͦͣΣ ͙ͫ͊͡ ͍͔ͨͦͭͦͪͤͤΎ 
͍͘ΩΎͯ͘͟ ͍͔͙ͨͦ͒ͤ͜͟ ͔ͣͤ͘΄ͯΊͭΈͫΎ ώ11, 244; 13, 4]. 

͔̋ ͙ͦ͒ͤͣ ͍͙ͤ͊ͦͣ͘͟ ͔͙͊ͣͪ͊ͤͫ͟Έ͙ͣ͟ ͔͎͎ͨ͒͊ͦͦͣ ͤ͟͜ͼΎ ̆˱̆ ς ͨͦ;͊ͭͯ͟ 
̆̆ ͫͭΦ ͍͋ͯ ̅Φ ˸ ͊͟˸͊ͪͪ͜ όмуснςмфосύΣ Ύ͙͚͟ ͔ͫͨͼ͍͍͊ͯ͊ͫ͘͜͜͡Ύ ͤ͊ ͨͦ;͍͚͊ͭͦ͟͜ 
͍ͦͫͭ͜͜ ͭ͊ ͨͦͨͯ͡Ύ͙͍͍ͪͯ͊͘ ͔͙͚ͨͪͦ͋ͣͤ͡ ͔ͣͭͦ͒ ό͔ͣͭͦ͒ ͊͒͊͘;ύ ͯ ͍ͤ͊;͊ͤͤ͜Σ ͔͊͒͗ 
͔ͤ ͻ͍ͦͭ͜Σ ΅ͦ͋ ͯ;ͤ͜ ͨͪͦͫͭͦ ͊ͨ͊ͣ͘ΩΎ͍͍͙ͭͦͯ͊͡ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͘ ͨ͒ͪͯ͜;͙͍ͤ͟͜Σ ͊ 
ͨͦͭͣ͜ ͔ͣͻ͊ͤ͜;ͤͦ ͝͝ ͔͔͔͍͙ͪͨͪͤͭͯ͊͘͡Φ ˹͍͙͊ͨ͊͟Σ ͯ ͚͎ͦͦ ͊͒ͯͣ͊͘ͻ ͯ;ͤ͜ ͍͙ͨͦͤͤ͜ 
͙͋ͯ͡ ΄͙ͯ͊ͭ͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͍ͨͤ͜ ͙͊ͨͭ͊ͤͤ͘Ύ ͍ ͙͎ͤ͊͟ͻΣ ͔͋͋ͦͭ͊͜͜͟͡ͻΣ ͔ͣͯ͘ΎͻΣ 
͍ͪͦͣͦ͘͡Ύ͙ͭ ͙ͦ͒ͤ ͘ ͙ͦ͒ͤͣΣ ͤ͜΄͙͙ͣ ͡Ό͒Έ͙ͣΦ ˭͊ ͙ͭ͊ͣ͟ ͔ͣͭͦ͒ͦͣ ͯ;ͤ͜ ͙ͣ͊͡ 
͋͜͡Έ΄͙͚ ΄͊ͤͫ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͭ͊ 
͊ͤͯͪ͘Ό͍͙͊ͭΈͫ ͯ  ͺ͊ͭ͊͗͟Σ ΄ͯ͊͟Ό;͙ ͙ͫͭͤͯ͜ ώ10, 67]. 

̂ ͨͪ͊ͼ͜ ζ̒ ͟ ͍ͤ͊;͙͊ͭͫΎ ͭ͊ ͍ͤ͊;͙͙ͭͫΎ ͍͙͙͊͒͊ͭ͟͡η όмфлфύ ̅Φ ˸ ͊͟˸͊ͪͪ͜ 
͍͍͊ͫͯ͒͗ͯ͊͘ ͫͭ͊ͪ͜ ͙ͭͪ͊͒ͼ͚ͤ͜͜ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎ  ͚͎ͤ͊ͦͦ͡΄͍͍ͯ͊ ͤ͊ ͭͦͣͯΣ ΅ͦ 
ζͪ ͍ͦͯͣͦͯ͘ ͒͜Ύ͡Έͤͫͭ͜Έ ͙͍ͤ͊͊͘ΌͭΈ ͍ͤ͊;͊ͤͤΎͣ ͨͦ͒͋ͤͦ͜ ͒ͦ ͎ͭͦͦΣ Ύ͟ ͙͍ͤ͊͊͘ΌͭΈ 
͔͍ͨͤͯ ͔ͪ͊͟ͼ͜Ό ͤ͊ ͔ͦͤͪͭͤ͟͟͜ ͔͙ͨͦͭͪ͋Φ ́ͦͣͯ ͙͔ͣͫͤͤ͡Ύ  ͚͍ͤ͊;͊ͤͤΎ ͍͙͙ͤ͊͟ΌͭΈ 
͊͘ ͔͍͙ͨͤͻ ͍ͯͣͦ  ͔ͫͨ͜ͼ͙ͺ͜;͙ͤͻ ͔ͨͦͭͪ͋Φ ˹͍͊;͊ͤͤΎ ͔ͤ ͍͙͙ͤ͊͟Ί ͔ͫ͊ͣ ͨͦ ͫͦ͋͜ ͔͋͘ 
͙ͫͭͣͯͯ͡ ͊͋ͦ ͙͍ͣͦͭͯΦ ͔̇ ͭ͊͊͟ ͪͦ͋ͦͭ͊Σ Ύ͊͟ ͨͦͭͪ͋ͤ͊͜ ͒͡Ύ ͙͊ͫͣ͜͡Ό͍͊ͤͤΎ ͔͚͒͜Φ 
˻͒ͤ͊͟ ͍ͤ͊;͊ͤͤΎ ͔ͤ ͔ͭͦͭͦ͗ͤ ͘ ͙͔ͣͫͤͤ͡Ύͣη [6, 12, 13, 26]. 

̅Φ ˸ ͊͟˸͊ͪͪ͜ ͍͙͔͙͍ͦͪͣ͟ ;͙͙͙ͤͤ͟Σ ΅ͦ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ ͍ͤ͊;͊͡Έͤͦ-
͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫΥ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͙ͦͤͪͭͤ͟͟ͻ ͼ͔͚͜͡Σ ͍͔͒ͦͨͦͤͤͤΎ ͒ͯͣͦ͟Σ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͚͒͜Σ ͦͼͤ͜Ό͍͊ͤͤΎ ͍͙ͨͪ͊͡Έͤͦͫͭ͜ ͭ͊ ͍͙͍͊͗ͦͫͭ͜͡ ͍͔͔ͭͪ͒͗ͤΈΣ 
͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͚͒͜Σ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͙͍͎ͨͦͭͤͦͦ͘ 
͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͤ͊ͤ͘ΈΣ ͙ͫͨͪΎͤͤΎ ͍͙͍ͪͦͭͦ͘͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ώсΣ онς246]. 
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̊ͦ͊͟͡ ς ͼ͔ ͫͯͫͨ͜͡Έ͍ͫͭͦ ͍ ͣͤ͊ͭ͜͜Όͪ͜ ͘͜ ͍͙ͫͦͣ͝ ͍͙͙ͨͪ͊͊ͣ͡ ͚ ͨͦͪΎ͙͒͊ͣ͟Φ 
̒͟΅ͦ ͯ;͔ͤΈ ͙ͨͪͫͭͦͫͯΊͭΈͫΎ ͒ͦ ΄͟͜͡Έ͎ͤͦͦ ͙͗ͭͭΎΣ ͭͦ͒͜ ͫͯͫͨ͜͡Έ͍ͫͭͦ ͔ͤ ͔͋ͯ͒ 
͍͙͒͊͊ͭͫ͘Ύ ͚ͦͣͯ ͔͙ͤͨͤ͊ͤͣ͘͜  ͜ ͫͭͪ͊΄͙ͤͣΦ ˤͤ͜ ͍͙ͦͤͯ͟Ί ͍͊͒͊ͤͤ͘ΎΣ Ύ͟΅ͦ 
ͤ͊͘ͻ͙ͦ͒ͭΈ ͍͘ΩΎͦ͘͟ ͣ͗͜ ͙ͤͣ ͭ͊ ͙͗ͭͭΎͣ ͜ ͫͯͫͨ͜͡Έ͍ͫͭͦͣΦ ˢ ͍;͙͔ͭ͡ΈΣ ͯ ͍ͫͦΌ ;͔͎ͪͯΣ 
͔ͤ ͭ͜͡Έ͙͟ ͍͙͔ͨͦͤͤ ͍͙͙ͫͭ͊ͭ ͙ͨͭ͊ͤͤΎ  ͚ͨͦΎͫͤΌ͍͙͊ͭ ͫ͊͒ͤ͟͜͡ ͔͙ͭͣΣ ͊ ΅͔ ͚ ͙ͯͣͭ͜ 
͍ͪͦͣͦ͘͡Ύ͙ͭ ͘ ͯ;ͤΎ͙ͣΣ ͍͙͍͙ͪͦ͊ͭ͘ ͫͦͼ͊͜͡Έͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ώ6, 105ς106, 192, 219]. 

́ͦͣͯ ͙ͦ͒ͤͣ ͘ ͍͙ͦͫͤͦͤͻ ͍ͦ͋ͦΩΎ͍͘͟͜ ͍ͤ͊;͊ͤͤΎ Ί ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ 
͙͗ͭͭΊ͍͙ͻ ͦ͋ΩΊ͍ͭ͟͜Σ ͊͋ͦΣ ͤ͜΄͙͙ͣ ͍͙ͫͦ͊ͣ͡Σ ͼ͔͚͜͡Σ ͍ ͯ;͍ͤͫ͜Έͯ͟ ͍ͫ͒ͦͣͫͭ͜͜ΈΦ ˣͦ 
Ύ͟΅ͦ ͼΈ͎ͦͦ ͔ͤ ͙͙ͪͦ͋ͭ͘ ͍ ΄ͦ͟͜͡Σ ͭͦ͒͜ ͍ ͒ͦͪͦͫͦͣͯ͡ ͙͗ͭͭ͜ ͯ;͔ͤΈ ͔ͤ ͔ͣͦ͗͘ 
͙ͦ͋ͪ͊ͭ ͍ͪͤ͜͜ ͦͪ͜Ί͙͙ͤͭͪ ͭ͊ ͨͪͦͺ͔ͫ͜ΌΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͍͔ͫ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͔ͣͭͦ͒ͯ 
͍ͤ͊;͊ͤͤΎΦ ̒͟΅ͦ ͼ͔ ͻͦͪͦ΄͙͚ ͔ͣͭͦ͒Σ ͭͦ ͍ͤ͜ ͙͙ͤ͊͋ͭ͘͡Έ ͯ;͍ͤ͜ ͒ͦ ͍ͫͨͪ͊͗ͤ͜ͻ 
ͼ͔͚ͤͤͦͫͭ͜  ͍͙͔ͨͤ͜͡ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͚͒͜Σ ͙ͨͪͦͫͭͣͯ͡ΌΊ ͔͔ͤͭͪͫ͜Φ ̂;͍ͤͫ͜Έ͊͟ 
ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ς ͼ͔ ͔ͣͭ͊ ͦ͗ͤͦ͟͝ ΄͙ͦ͟͡ ώ5, 5ς6, 9ς10, 13]. 

̅Φ ˸ ͊͟˸͊ͪͪ͜ ͍͍͊ͨͪͦͨͦͤͯ͊͘ ͭ͊ͯ͟ ͔ͣͦ͒͡Έ ͍ͤ͊;͊͡Έͤ-͍ͦͻ͙͍͎ͦͤͦͦ 
ͨͪͦͼ͔ͫͯΥ ͯ ͍ͤ͊;͊ͤͤ͜Σ ͔͚͙͎ͪͭͤͯ ͍;͙͔͍ͭ͜͡Σ ͍͔ͫͭ͊ͤͤ͜͡ ͒ͦ ͯ;͍ͤ͜Σ ͍ͤ͊;͊͡Έͤͦͣͯ 
ͨ͊ͤ͜͡ ͔ͤͦ͋ͻ͒ͤ͊͜ ͦ͒ͤͦͣ͊ͤͭͤͫͭ͜͜ΈΤ ͍͙ͦͫͤͦͤͣ ͔͔ͨͪ͒ͣͭͦͣ ͍ͤ͊;͊ͤͤΎ Ί ͔ͭΣ ΅ͦ 
͚ͨͦͫͭͤͦ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎΤ ͎͍͙͚ͦͦͤ͡ ͔͔͔ͣͤͭ͡ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ 
ͨͪͦͼ͔ͫͯ ς ͭͦ;ͤͫͭ͜ΈΣ ͍ͤ͊ͭ͜Έ ͯ ͔͒ͭ͊͡ΎͻΤ ;͊ͫ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͯ;͔ͤͣ ͤ͊ͤ͘ΈΣ 
͙ͤ͊͋ͯͭͻ ͯ ΄ͦ͟͜͡Σ ς ͣ ͚͊͋ͯͭͤΊΣ ͊ ͔ͤ ͔͔ͭͨͪ͜΄ͤΊ ώ5, 61]. 

ˤ͙͚͒ͦͣ͜ ͍͊͒͘Ύ͙͟ ͙ͤ͘͟͜ ζ˴ ͙͚ͦͪͦͭ͟ ͯͪͫ͟ ͫͭͦͪ͜͜͝ ͍͙ͦͫͭ͜η όмфмнύΣ ˽Φ ˸ ͦͤͪͦ 
(1869ς1947) ς ͨͪͦͺ͔ͫͦͪ ˴͚ͦͯͣ͋ͫ͜͡Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͔͔͙ͭͦͪͭ͟ ͍͙ͦͫͭ͜Σ 
͍͍͍͊͗͊Σ ΅ͦ ζͫ ͯ;͊ͫͤ͊ ͚ͦͣͯ ͍ͦͫͭ͊͜ Ί ͍͒ͦͦ͜͡ ͔͔͙ͭ͟͟͡;ͤͦΌ όͨͦΊ͒ͤͯΊ ͔ͤͨͦΊ͔͒ͤ͊ͤΣ 
͍͙͍͔͋ͪͦ͜͟ ͭ͊ ͔͔ͤͫͯͣͫͤ͜Φ ς  s˴ ΦύΦ ˽͔͎͎͒͊ͦ͜;ͤ͊ ͒ͯͣ͊͟ ͙ͤ͋͜ ͙ͪͦ͋͊͡ ͫͨͪͦ͋ͯ ͤ͊ 
΄͡Ύͻͯ ͒ͦ ͎͊ͪͣͦͤ͜͝ ͙͔͍͙ͫͤͭͯ͊ͭ͘ ͚ͤ͊ͪ͊͟΅͙͚ ͍͙ͨͪͦͫͭͤ͜ͼΈ͙͚͟ ͍͒ͦͫ͒͜Σ 
͔͔͙͔ͫͨͪͣͤͭͯ͟Ό;͙ ͭ͊ ͤ͊͘ͻͦ͒Ύ;͙ ͍ͤͦ͜ ͔͙ͣͭͦ͒η [7, 399]. 

˽͍͒ͫͯͣͦͯ͜Ό;͙ ͎͍͍͋͊͊ͭͦͦ͜͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͤ͊ͨͪ͊ͼΌ͍͊ͤͤΎ ͭ͊ ͊ͤ͊ͯ͘͜͡Ό;͙ 
͔͙͊ͣͪ͊ͤͫ͟Έͯ͟ ͍ͦͫͭͤ͜Ό ͙ͫͭͯ͊ͼ͜ΌΣ ˽Φ ˸ ͦͤͪͦ ͙͚ͨͪ΄͍ͦ ͒ͦ ͎ͭ͊ͦͦ͟Υ ζʕ ͚ͪ͊͟ 
ͨͦͭͪ͋ͤͦ͜ ͙͙ͣͤͭ͘͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ΄͟͜͡Έ͙͚ͤ ͍ͤ͊;͊͡Έ͙͚ͤ 
ͨ͊ͤ͡Σ Ύ͙͚͟ ͙͋ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍ ͙͗ͭͭΎ ͍ ͯͫ͜ͻ ͚͎ͦͦ ͨͪͦΎ͍͊ͻΣ ͔͎͍͙ͫͦͪͯ͊ͭ͟ 
͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͨͪͦͺ͔ͫ͜͝ ͍;͙͔ͭ͡ΎΣ ͔͎͍͙ͪͦͪ͊ͤͯ͊ͭ͘͜ ͫ͊ͣͯ ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ 
͍;͙͔ͭ͡ΎΣ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͤ͊ ͍ͦͫͭͤ͜Έͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫΣ 
͍͙͍͙ͪͦ͊ͭ͘ ͍ ͯ;ͤΎͻ ͭ͊͟͜ Ύ͍͙΅͊Σ Ύ͟ ͔͔ͤͭͪͫ͜ ͭ͊ ͙ͯͫ͘͡͡Ύη [7, 401ς406]. 

˹͊ ͒ͯͣͯ͟ ˽Φ ˸ ͦͤͪͦΣ ͨͪͦͼ͔ͫ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͯ͟͡Έ͎ͭͯͪͤͦͦ ό͙͗ͭͭΊ͍͎ͦͦύ 
͔ͣ͊ͭͪ͊ͯ͜͡ ͘ ͔ͣͭͦΌ ͎͋͊͗͊ͤͦͦ ͙͒ͭΎ;͎ͦͦ ͍͙ͪͦͭͯ͘͟ ς ͔ͤͫͭͪͯͣͤͭ͜ ͯ;͙͔ͭ͡ΎΦ 
˸͔ͭͦ͒ ͍͙͎ͣ͊͊Ί ͍͒͜ ͯ;͙͔ͭ͡Ύ ͤ͊ͤͤ͘Ύ ͙͙͙͒ͭͤΤ ͤ͊ͤͤ͘Ύ ͝͝ ͔͔͍ͤͭͪͫ͜͜Σ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ 
͍ͣͤ͜ΈΤ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͯ ͍ͦͦ͒ͤͤ͜͜͡ ͔͍͙ͨͤͣ ͍ͤ͊;͊͡Έ͙ͤͣ ͔ͣ͊ͭͪ͊ͦͣ͜͡Τ 
ͪͦͯͣͤͤ͘͜Ύ ͨͪͦͼ͔ͫͯΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͙͙͒ͭͤ͊ ͍͟͡Ό;͊Ί ͍͙͚ͤͦ ͍͒ͦͫ͒͜ ͯ 
͍͙͚͊ͫͤ͡Τ ͒͊ͭͤͦͫͭ͘͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟  ͚ͨ͒ͨͦͪ͜Ύ͍͙͒ͯ͊ͭ͟ ͙͚͊ͫͤ͟͡ ͔ͣͻ͊ͤͣ͘͜  ͜
͔ͭͻͤͯ͜͟  ͍ͨ ͪͦͼ͔ͫ͜ ͍͙͊͒͊ͤͤ͟͡Ύ ώтΣ плтς408]. 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ ͊ͤ͊͘͜͡ 
ͭ͊ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜Ύ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͔͒͗ͪ͡ ͍͊ͫ͒͘͜;͙͍Σ ΅ͦ  ͍˿̊s  ͔ͤ͟͜ͼΈ 
̆˱̆ ς ͨͦ;͊ͭͦ͟ ̆̆ ͫͭΦ ͔͍͍ͦͤ͊ͣͤͯ͊͘ ͨͦΎ͍ͯ ͎͙ͨͪ͊ͣ͊ͭ;ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͙ͨͪͤͼ͙͙ͨ 
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Ύͦ͟͝ ͍͒ͪͤ͘͜͜Ύ͙ͫ͡Ύ ͍͒͜ ͙ͭͪ͊͒ͼ͚ͤͦ͜͝ ͍ͦͫͭͤ͜Έͦ͝ ͙͎͙ͨ͊ͪ͊͒ͣΦ ˻͙͙͒ͤͣ ͘ Ύ͍͙ͫͪ͊͟ͻ 
͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͎͙ͨͪ͊ͣ͊ͭͣͯ͘ ͙͋ͯ͡ ˤΦ ˨ ͔͚͗ͣ͘ ό͎͍ͦͦͤ͜͡ ͍͊͒͊ͤͤ͘Ύ 
͍ͤͦͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Υ ͊͘ͼ͍͙͙͊ͭ͜͟ ς ͔͔ͨͪ͒͋͊;͙͙ͭ ς ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ ς ͔͔͙ͨͪ͒͊ͭ ͤ͊ͤͤ͘Ύ 
ͤ͜΄ͦͣͯ ς ͙͙͊ͪͨͭ͘͟͜ ͔ͪͯ͘͡Έͭ͊ͭ ς ͙ͫͨͪΎ͙ͭ ͨͦ͒͊͡Έ΄ͦͣͯ ͍͙ͪͦͭͯ͘͟Τ ͚ͤ͊ͪ͊͟΅͙͚ 
͔ͣͭͦ͒ ͯ ͍͙͊͒͊ͤͤ͟͜͡ ς ͍͔ͫ͋͜;͙͚ͤ ͎ͪͦ͘͡Ύ͒ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͘ ͎͍͙͋͊͊ͭͦͪ͊ͦͣ͘ 
͍͔ͨͦͭͦͪͤͤΎͣΣ ΅ͦ ͍ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͔͔͍ͨͪͭͦͪΌΊͭΈͫΎ ͤ͊ ͍͙͘;ͯ͟Τ ͔͔ͤͭͪͫ͜ Ί 
͍͔ͨͪͦ͒ͦ͗ͤͤΎͣ ͙͙ͨͪͪͦ͒ͤͻ ͙͍ͤͫͭͤͭ͜͟͜ύΤ ˩Φ ́ ͚ͦͪͤ͒͊͟ ό͍ͤ͊;͊ͤͤΎ ς ͼ͔ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ 
͙ͫͭͣͯ͡Ό͍͊ͤͤΎ ͭ͊ ͔ͪ͊͟ͼ͜͝Τ ͙ͭͪ ͙͊ͦͤ͘͟ ͍ͤ͊;͊ͤͤΎΥ ͊ͦͤ͘͟ ͎͍ͦͭͦͤͦͫͭ͜Σ ͊ͦͤ͘͟ ͍͍ͨͪ͊  ͜
͊ͦͤ͘͟ ͔ͺ͔ͭͯ͟ύΤ ̅Φ ˸ ͊͟˸͊ͪͪ͜ ό;͙͙͙ͤͤ͟Σ ΅ͦ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ 
ͨͪͦͼ͔ͫΥ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͦͤͪͭͤ͟͟ͻ ͼ͔͚͜͡Σ ͔ͫͭͪ͊ͨͦ͟͡Ύͼ͜Ύ ͒ͯͣͦ͟Σ ͺͦͪͣͯ͡Ό͍͊ͤͤΎ  ͚
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͚͒͜Σ ͦͼͤ͜Ό͍͊ͤͤΎ ͍͙ͨͪ͊͡Έͤͦͫͭ͜ ͭ͊ ͍͙͍͊͗ͦͫͭ͜͡ ͍͔͔ͭͪ͒͗ͤΈΣ 
͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎΣ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͙͍͎ͨͦͭͤͦͦ͘ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͤ͊ͤ͘ΈΣ ͙ͫͨͪΎͤͤΎ 
͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ύΤ ˽Φ ˸ ͦͤͪͦ ό͙ͣͦ͒ͺ͊͜͟ͼ͜Ύ ΄͟͜͡Έ͎ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔ͨͦͭͪ͋ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ύ ͭ͊ ͤ͜Φ ˽͔͔͙͍͙ͪͫͨͭ͊ͣ͟ ͨͦ͒͊͡Έ΄͙ͻ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ Ί ͍ͨͦͪͤ͜ΎͤͤΎ ͎͙ͨͪ͊ͣ͊ͭ;ͤͦ͝ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͭ͊ 
ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͤ͟͜ͼΎ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦΣ ΅ͦ ͍͙͒ͦͦͦ͘͡͡ ͋ ͍͙͔͙͙ͦͪͣͭ͟ 
ͫͻͦ͗͜  ͚ ͍͒ͣͤͤ͜͜͜ ͙͙ͪͫΣ ͍͙ͨͪͦͫ͒ͯ͊ͭ͜͟͡ ͔͔ͣͨͣͤͭ͊͜͡ͼ͜Ό ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͚͒͜ 
͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͔͎ͦ͟͡ ͯ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ΄͙ͦ͟͡ 
͊ͤ͊͘͘;͔͎ͤͦͦ ͔ͨͪͦ͒ͯ͜Φ      
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˾˩˭̑˸˩ 
˴͙ͯ͡;͔ͤͦ͟ ˢΦ ˴Φ ˿͔ͨͼ͙ͺ͙͊͟ ͔͙͚͊ͣͪ͊ͤͫͦ͟͟ ͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͣ·ͫ ͙͡ ͦͤ͟ͼ͊ ̆˱̆ ς 

ͤ͊;͊͊͡ ̆̆ ͍͍Φ 
˿ͭ͊ͭΈΎ ͍ͨͦͫΎ΅͔ͤ͊ ͔͙ͪ͊ͫͫͣͦͭͪͤΌ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͔͙͚͊ͣͪ͊ͤͫͦ͟͟ ͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ 

ͣ·͙ͫ͡ ͦͤ͟ͼ͊ ·L· ς ͤ͊;͊͊͡ ̆̆ ͍Φ ͤ͊ ͙͔͔ͨͪͣͪ ͙͔͚͒ ͔͍͙͔͔͚ͨͪ͒ͫͭ͊ͭ͡ ͔͎͎͙͙ͨ͒͊ͦ͟ 
͎͙ͨͪ͊ͣ͊ͭͣ͊͘ Φ̂ ˨͔͚͗ͣͫΣ͊ ̅Φ ˽͔͊ͪͪ͊͟Σ ̏Φ ͚́ͦͪͤ͒͊͊͟Σ ̅Φ ˸͊͟˸͙͊ͪͪΣ ˽Φ ˸ ͦͤͪͦΦ ˤ 
͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͔ͫ͒ͯ͡Ό΅͙͔ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͔ͣͭͦ͒·Υ ͙͊ͤ͊͘͡Σ ͙͔ͫͤͭ͘Σ 
ͦ͋ͦ͋΅͔͙͔ͤΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙ΎΣ ͙͔͔ͤͭͪͨͪͭ͊ͼ͙Ύ ͙͙ͫͭͦͪͦ͟-͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͒͡Ύ 
͙ͯ͘;͔͙ͤΎ ͫͦͫͭͦΎ͙ͤΎ ͔ͨͪͦ͋ͣ͡· ͙ ͔͔ ͍ͫΎ͙͘ ͫ ͍͊͗ͤ·͙ͣ ͤ͊ͯ;ͤ·͙ͣ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ͙ͣ 
͍͔͔͙ͫͦͪͣͤͤͦͫͭΦ ˢ͍ͭͦͪ ͔ͦͭͣ;͔͊ͭΣ ;ͭͦ ͍ ˿̊ˢ ͔ͦͤ͟ͼ ·L· ͍Φ ͔͍ͦͤ͊ͣͤͦ͊͘͡ ͨͦΎ͍͔͙͔ͤ͡ 
͎͙ͨͪ͊ͣ͊ͭ;͔͚ͫͦ͟ ͔͎͎͙͙ͨ͒͊ͦ͟Σ ͙ͨͪͤͼ͙ͨ· ͚ͦͭͦͪͦ͟ ͙ͦͭ͡;͙͊ͫ͡Έ ͦͭ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͙͎ͨ͊ͪ͊͒ͣ·Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔͙͊ͣͪ͊ͤͫ͊͟͟Ύ ͎͙ͨͪ͊ͣ͊ͭ;͔ͫ͊͟Ύ ͔͎͎͙ͨ͒͊ͦ͊͟Σ ͔͍͙͔ͨͪͨͦ͒͊͊ͤΣ 
ͯ;͙͔ͭ͡ΈΣ ͦ͋ͯ;͔͙͔ͤΣ ͔ͣͭͦ͒· ͦ͋ͯ;͔͙ͤΎΣ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͡;͙ͤͦͫͭΣ ͙͔͔ͤͭͪͫΣ ͙ͫͭͣͯ͡Σ 
͔ͪ͊͟ͼ͙ΎΣ ͎͍ͦͭͦͤͦͫͭΈΦ  

SUMMARY 
Kulichenko A. The peculiarities of the American pedagogical ideas at the end of the 

̆˱̆-th ς beginning of the ̆ -̆th centuries. 
The article deals with the peculiarities of the American pedagogical ideas at the end of the 

̆˱̆ǘƘ ς ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ ̆̆ǘƘ ŎŜƴǘǳǊƛŜǎΣ ŎƻƴǎƛŘŜǊƛƴƎ ƛŘŜŀǎ ƻŦ ǇǊŀƎƳŀǘƛŎ ǇŜŘŀƎƻƎȅ ōȅ ǎǳŎƘ 
representatives as W. James, F. Parker, E. Thorndike, F. McMurry, P. Monroe. There are the following 
theoretical methods that are used in the article: analysis, synthesis, generalization, classification, 
interpretation of historical and pedagogical sources with the purpose to decide the status of the 
problem and its correlation with important scientific researches of our time.  

The author points out that the end of the XIXth century in the US has marked a turning 
point for the pragmatic pedagogy, which principles differ from the traditional educational 
paradigm.  

Besides, the article proposes the number of the brightest pragmatic pedagogy 
representatives. Among them there are W. James (the main aims of the new pedagogy are: to 
provoke interest ς to foresee ς to prepare ς to  impart knowledge ς to fix a result ς to promote further 
development; the best method of teaching is a comprehensive information review with the help of 
multiple repetition that, as a result, turns into a habit; the interest is a continuation of unconditioned 
instincts); E. Thorndike (education is an organization of stimulus and response; three laws of learning: 
the law of readiness, the law of exercise and the law of effect); F. McMurry (the factors that influence 
the educational process: achievement of certain goals, extrapolation of ideas, formulation and usage 
of ideas, evaluation of the statement correctness and importance, memorizing, providing with a 
positive attitude to knowledge, stimulation of personality development); P. Monroe (modification of 
the school curriculum according to the social development needs) and others.   

As for the prospects for further research, they are connected with the comparison of the 
!ƳŜǊƛŎŀƴ ǇǊŀƎƳŀǘƛŎ ǇŜŘŀƎƻƎȅ ŀƴŘ ¦ƪǊŀƛƴƛŀƴ ǇŜŘŀƎƻƎȅ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ̆˱̆ǘƘ ς the beginning 
oŦ ǘƘŜ ̆̆ǘƘ ŎŜƴǘǳǊƛŜǎΦ We could distinguish similarities and differences, trace the implementation 
of the American educational ideas into the educational process of the Ukrainian schools during 
the named period. 
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̂˨˴ оту όпмлύ Υ ул όлпоύ 
ˢΦ ˻Φ ˽ͦ͒ͦ͡ΎͤͫΈ͊͟  

͔̉ͪ͊ͫ͟Έ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜  
͔ͣͤ͜͜ ˣΦ ͔̆ͣ͡Έ͙ͤͼΈ͎ͦͦ͟ 

 

ˢ˹ˢ˶˱˭ ˹ˢˤ̉ˢ˶̎˹ˮ̆ ˽˶ˢ˹˱ˤ ˽˾˻˥˾ˢ˸ ˣˢ˴ˢ˶ˢˤ˾ˢ ́ s˸ ˢ˥˱˿́˾ˢ 
˥̂˸ˢ˹˱́ˢ˾˹ˮ̆ ˹ˢ̂˴ ˱˭ ̅˱˶˻˶˻˥˱̉˹ˮ̆ ˿˽˩̇˱ˢ˶̎˹˻˿́˩˯ ̂ 

ˣ˱˾˸˱˹˥˩˸˿̎˴˻˸̂ ̂˹˱ˤ˩˾˿ˮ́˩́˱ 
 

̂ ͫͭ͊ͭͭ͜ ͍͙͍ͫͭ͜͡ΌΌͭΈͫΎ ͙ͨͭ͊ͤͤΎΣ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝Φ ˹͊ ͙ͨͪ͊͒͟͜͡ ͺ͊ͯ͟͡Έ͔ͭͭͯ 
͍ͣͦΣ ͯ͟͡ΈͭͯͪΣ ͙͔ͣͫͭͼ͍ͭ͊ ͭ͊ ͙͙ͣͯ͘͟ ͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͔ͦ͒͗ͯ͟͡ ˣ͎͔ͪͣͤͣͫ͜͜Έ͎ͦͦ͟ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͣͫͭ͘͜Σ ͺ͙ͦͪͣ  ͚͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͍͋͊͊͊ͪͫ͟͡Έͦͣͯ͟ 
ͭ͊ ͎͔ͣ͊ͫͭͪͫ͜Έͦͣͯ͟ ͍ͪͤ͜ΎͻΦ ˢ͍ͭͦͪ ͫͭ͊ͭͭ͜ ͔͒ͭ͊͡Έͤͦ ͙ͦͨͫͯΊ ͍ͤ͊;͊͡Έͤ͜ ͙ͨ͊ͤ͡ ͎ͨͪͦͪ͊ͣ 
͍͋͊͊͊ͪ͊͟͡ ͭ  ͊ ͎ͣ͊ͫͭͪ͊͜ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ ͘͜ ͺ͎ͦͦ͜͜͡͡;͙ͤͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭΣ 
ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ί ͔͙ͪ͒ͭͤͦ͟-ͣͦ͒ͯ͡Έͤͯ ͫͭͪͯͭͯͪͯ͟ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͯ ͼΈͦͣͯ ͊͊͒͘͟͜͡Σ 
͍͔ͪͭ͊͘Ί ͍͎ͯ͊ͯ ͤ͊ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͍ ͫͯͯͨͤͦͫͭ͟͜ Ί ͍͙͙ͫ͊͒ͦͣ͟͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜Ύ ͭ͊ Ύͦͫͭ͟͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͎͍ͦͦ͜͜͡͡Σ ͣͦ͒ͯ͡Έͤ͊ ͙͔ͫͫͭͣ͊Σ ͔͙͔ͪ͒ͭͤ͟ 
ͤ͊͘;͔ͤͤΎΣ ͍͋͊͊͊ͪ͟͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟Σ ͎ͣ͊ͫͭͪ͜ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ͔́ͪͭΊ ͙ͭͫΎ;ͦͭͭ͜͡Ύ ͒͡Ύ ͙̂ͪ͊ͤ͟͝ ͍͒ͤ͊͘͜;͊ΊͭΈͫΎ 
ͣͤͦ͘͜Ό ͦ͒ͤ͜Ί͝ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;ͤͦ͝ ͭ͊ ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤͦ͝ ͙͔͙ͫͫͭͣ ͤ͊ ͤ͜΄ͯΦ 
̇͜ ͙ͣͤ͘͜ ͍͙͍͒͋͊͜ΌͭΈͫΎ  ͍ͯ ͫ͜ͻ ͔͊ͫͨͭ͊͟ͻ ͙͗ͭͭΎ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͤ͊ͪͦ͒ͯΣ ͨͦ;͙ͤ͊Ό;͙ ͘ 
͔͔ͨͪͦͼ͙ͤ͜͟ ͒ͯͻ͍͙ͦͤͻ ͼ͔͚ͤͤͦͫͭ͜ ͭ͊ ͤͦͪͣ ͜ ͊ͤ͘͟͜;ͯΌ;͙ ͙ͣͤ͊ͣ͘͜ ͙ͨͦͭ͜͡;͎ͤͦͦ 
ͯͫͭͪͦΌ ͙ͪ͊ͤ͟͝Φ ˿͙͔ͫͭͣ͊ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͍͙ͦͫͭ͜ ͔ͨͦͭͪ͋ͯΊ ͔͍͎ͤ͒͊͒ͤͦͦ͜͟͡ ͍ͭͪͯ;͊ͤͤΎ 
Ύ͟ ͘ ͋ͦͯ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͭ͊͟ ͜ ͯͪΎ͒ͯ ͘ ͔ͣͭͦΌ ͨͦͨ͜͡΄͔ͤͤΎ ͎͊͊͘͡Έ͙ͤͻ ͍ͯͣͦ ͝͝ 
͍ͫͤͯ͊ͤͤ͜Ύ  ͚ ͍͙ͪͦͭͯ͘͟Σ ͨͦͪ͊͟΅͔ͤͤΎ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;͎ͤͦͦ ͺͦͤ͒ͯΣ 
ͪͦ͘΄͙͔ͪͤͤΎ ͤ͊ͨͪΎ͍ͣ͜ ͭͦ΅ͦΣ ͍͒͜ ;͎ͦͦ ͔͙͊͗ͭ͘͡Έ ͔ͤ ͨͪͦͫͭͦ ͨͪͦͺ͔͚ͫͤ͊͜ 
͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͙ͪͤ͘͜ͻ ͎͔͚͊ͯ͘͡Σ ͊ ͚ ͚ͣ͊͋ͯͭͤΊ ͙̂ͪ͊ͤ͟͝ ͍ ͼͦͣͯ͜͡Φ 
˸͔ͦ͒ͪͤ͊͘͜ͼ͜Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͔͔ͨͪ͒͋͊;͊Ί, ͔͔ͨͪ͒ͯͫͣ͜Σ ͍͔ͫͭͦͪͤͤΎ 
͔ͪ͊͡Έ͙ͤͻ ͍ͯͣͦ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͔ͨͦͭͤͼ͊ͯ͜͡ ͭ͊ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͤ͊ 
͍͍ͫͭͦͦͣͯ͜ ͙ͪͤͯ͟ ͨͪ͊ͼ͜ ͎ͦ͗ͤͦͦ͟ ͯͪ͊ͤ͟͝ͼΎ ώмϐΦ ˹͚͍͙͊΅ͦΌ ͼͤͤͫͭ͜͜Ό ͋ͯ͒Έ-Ύͦ͟͝ 
ͤ͊ͼ͜͝ Ί ͙ͦͫͦ͋ͫͭͫͭ͜Έ, ͜ ͔ͫ͊ͣ ͍͒͜ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͍ͪͤ͜Ύ ͍ͦͫ͜;͔ͤͦͫͭ͜ ͦ͗ͤͦ͟͝ ͔ͦͤͪͭͤͦ͟͟͝ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔͙͊͗ͭ͘͡Έ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙͚ͤ ͔ͨͦͭͤͼ͊͜͡ ͯͫ ͜Ί͝ ͤ͊ͼ͜͝Φ ˤ͍͒ͨͦ͒ͤͦ͜͜Σ 
͎͍͙ͦͦͤͣ͡ ͍͊͒͊ͤͤ͘Ύͣ ͙ͪ͊ͤ͟͝ Ί ͔͔͊͋ͨ͘͘;͙͙ͭ ͍ͫͦ͝ͻ ͎ͪͦͣ͊͒Ύͤ ͭ͊ͦ͟Ό ͍ͦͫͭͦ͜ΌΣ Ύ͊͟ 
͋ ͍͍͒ͨͦ͒͊͊͜͜͡ ͙͗ͦͪͫͭͣ͟ ͍͙͎ͣͦ͊ͣ ͫͯ;͊ͫͤͦͫͭ͜ ͭ͊ ͚ͨͦͫͭͤͦ͜ ͪͦͫͭ͊͘Ό;͙ͣ 
͔ͨͦͭͪ͋͊ͣ ͎͍͎ͦ͋͊ͦ͊ͤͦͦ͘͜͡͡ ͍ͫͭͯ͜Φ  

˽͙ͪΊ͒ͤ͊ͤͤΎ ͙̂ͪ͊ͤ͟͝ ͒ͦ ͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ˿ͦΌͯ͘ ͍͙͎ͣ͊͊Ί ͍͙ͦͤ͊ͤͤ͟Ύ ͙͙ͤ͘͟ 
͍͊͒͊ͤ͘ΈΣ ͙ͦ͒ͤͣ ͘͜ Ύ͙͟ͻ Ί ͤ͊ͤͤ͘Ύ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ ˻ͪ͜Ίͤͭ͊ͼ͜Ύ ͍ͣͦͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͜ ͼͤͤͦͫͭ͜͜ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͯ͟͡Έ͙ͭͯͪΣ Ύ͟ ͙ͦ͒ͤ ͘͜ ΄͡Ύͻ͍͜ 
͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣΣ ͍͙͍ͫͯ͊Ί ͍͙ͫͦ͟͜ ͍͙͎͙ͣͦ ͒ͦ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡Σ ͦͫ͟͜͡Έ͙͟ ͣ͊Ί ͍ͯͫͭ͊ͤͦͯ͟ ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ 
͔͙ͦͤͯͪͤͭͦ͒͊ͭͤ͘͟͟ͻΣ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͺ͊ͻ͍͜ͼ͍͜ ͍͎ͤͦͦͦ ͨͦͦͤͤ͟͜͡ΎΣ 
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͙ͫͨͪͦͣͦ͗ͤͻ ͒ͦ ͙͍͎͊ͭͤͦͦ͟ ͙͗ͭͭΎ ͍ ͎͍ͦ͋͊ͦ͊ͤͦͣͯ͘͜͡͡ ͍ͫͭ͜͜Σ ΅ͦ ͔͔ͨͪ͒͋͊;͊Ί, 
͔͔ͨͪ͒ͯͫͣ͜Σ ͎͍ͦͭͦͤͫͭ͜Έ ͒͜Ύ͙ͭ ͍ ͍ͯͣͦ͊ͻ ͎ͨͦͦͯ͜͡͡ ͯ͟͡Έͭͯͪ ͜ ͨ͡Ό͙͎͍ͪͤͣͯ͘͜͜͡ ώнϐΦ 
ˤ͍͒ͨͦ͒ͤͦ͜͜Σ ͍͙͍͙͊͗ͣ͡ ͔͔͒͗ͪͦͣ͡ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Σ 
ͦͪ͜Ί͍ͤͭͦ͊ͤͦ͝ ͤ͊ ͔ͪ͊͊͘͜͡ͼ͜Ό ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡ Ί ͊ͤ͊͘͜͡ ͍͒ͦͫ͒ͯ͜ 
͙͊ͪͯ͋͗ͤ͘͜ͻ ͪ͊ͤ͟͝Σ ͔ͦͪͣ͊͘͟ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝Σ ͔͒ ͙͔ͫͫͭͣ͊ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ Ί 
͍͙ͤ͊ͤͦ͘Ό ͍ͫͣ͜ ͍ͫͭͦͣ͜Φ   

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͒ ͔ͦͫ͒͗ͤ͜͡ΈΦ ̂ ͻͦ͒͜ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͯ ͫͺ͔ͪ͜ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͋ͯͦ͡ 
͘ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͍͎͙͚͊ͦͣ ͍͔ͤͫͦ͟ ͯ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͦͪͯ΄͔ͤͦ͝ ͔͙ͭͣ ͙͙ͪͦ͋͘͡ ͭ͊͟͜ 
͍ͤ͊ͯͦ͟ͼ͜, Ύ͟Υ ˥Φ s Φ s ͔ͤ͒ͪΊ͍͊Σ ͚͊ͣ͊͊ͫ͘͡Ύ ͍͙͍;͔ͤͤΎͣ ͔ͨͪͦ͋ͣ͡ ͔ͭͦͪ͜͝ ͭ ͊ͨ ͙͙ͪ͊ͭ͟͟ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ˢ͎ͤ͜͡;͝ ́Φ ˥ Φ ˸ ͚͔ͦͫΊͤͦ͟Σ ͍͒ͦͫ͒͗ͯ͊͊͜͡͡ ͔ͭͣͯ ͍͙ͨ͒͜΅͔ͤͤΎ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ;͍͙͔͍ͭ͜͡ ͯ ΄ͦ͊͟͡ͻ ˢ͎ͤ͜͡͝; ˶Φ s Φ ́ ͦͪΎ͙ͤ͟ ͍͙͍;͊͊͡ ͙͙͒͒͊ͭͯ͟͟ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜; ͨ ͙ͪ;͙͙ͤΣ ͻ͒͜  ͪ͜ ͔ͯ͘͡Έ͙ͭ͊ͭ ͔ͪͺ͙ͦͪͣ 
͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ˢ͎ͤ͜͡͝ ό͔ͤ͟͜ͼΈ ул-ͻ ς ͨ;ͦ͊ͭͦ͟ фл-ͻ ͍ͪͦ͟͜ ̆̆ ͫ ͭΦύ 
͔͒ͭ͊͡Έͤͦ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͍ ͪͦ͋ͦͭ͜ ˢΦ ʕ Φ ˽ ͍͊ͪͤͦ͊͜; ͙͔ͫͫͭͣͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͯ ˢ͎ͤ͜͡͝ ͎ͪͦ͘͡Ύͤͯͭͦ ͍ ͙͔͒ͫͪͭ͊ͼ͜Ύͻ ̑Φ ʕ Φ ˴ ͜΅͔ͤͦ͟Σ 
˻Φ ̑ Φ ˶ ͔ͦͤͭΈΊ͍ͦ͝Σ ˶Φ ˽Φ ˽ ͯͻ͍ͦͫΈͦ͟͝Φ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͙͙͒ͦͫ͒ͭ͜͡ ͣͫͭ͘͜Σ ͺ͙ͦͪͣΣ ͙ͫͨͦͫͦ͋ ͭ͊ ͔͙ͣͭͦ͒ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͯ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝ ͤ͊ ͙ͨͪ͊͒͟͜͡ ˣ͎͔ͪͣͤͣͫ͜͜Έ͎ͦͦ͟ 
͍͔͙͔ͯͤͪͫͭͭͯ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˻͙͒ͤͣ ͘͜ ͚ͤ͊͋͜͡Έ΄ 
͔͍͙͊ͭͪ͋ͯ͊ͤ͘ͻ ͔͔ͫͪ͒ ͣͦͦ͒͜͡ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ Ί 
ˣ͎͔ͪͣͤͣͫ͜͜Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜Σ ͍͙͚͊ͫͤͦ͊ͤ͘ ͯ мфлл ͪͦͼ͜ ͭ ͊ ͍͙͚͒ͦͣ͜ Ύ͟  
͚ͤ͊ͫͭ͊ͪ͜΄͙͚  ͜ ͎͍͙͚ͦͦͤ͡ ͔͍͙ͨͪ͒ͫͭ͊ͤ͟ ζ;͔͍ͪͦͤͼ͔͎͍͙ͦͦ͡ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜η 
˻͋ΩΊ͎͒ͤ͊ͤͦͦ ˴͍͍ͦͪͦͫͭ͊͜͡Φ  

˨ͦ ͫ͊͒ͯ͟͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍ͻͦ͒ΎͭΈ ͨΩΎͭΈ ͔͍ͦ͒͗͟͜͡Σ ͔ͦ͗ͤ͟ ͘͜ Ύ͙͟ͻ ͍͟͡Ό;͊Ί 
͙ͤͯ͘͟ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜Φ ˽ͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͤ͊ 
ͺ͊ͯ͟͡Έ͔ͭͭ͜ ͍ͣͦΣ ͯ͟͡ΈͭͯͪΣ ͙͔ͣͫͭͼ͍ͭ͊ ͭ͊ ͙͙ͣͯ͘͟ όSchool of Languages, Cultures, 
Art History and Musicύ ͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͔ͦ͒͗ͯ͟͡ ˣ͎͔ͪͣͤͣͫ͜͜Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ 

̅͊ͯ͟͡Έ͔ͭͭ ͔ͨͦ͒ͤͦ͜͡ ͤ͊ ΄ͫͭ͜Έ ͍͔͒͒ͤ͜͜͡ΈΥ ͍͔͒͒ͤͤ͜͜͡Ύ ͫͯ;͙͊ͫͤͻ ͍ͣͦΤ 
͍͔͒͒ͤͤ͜͜͡Ύ ͫͯ;͙͊ͫͤͻ ͍ͣͦΥ ͺͪ͊ͤͼͯ͘Έ͟͜ ͫͭͯ͒͜͝; ͍ ͒͒͜ ͔ͤͤ͜͡Ύ ͫͯ;͙͊ͫͤͻ ͍ͣͦΥ ͔ͤͣ͜ͼΈ͟͜ 
ͫͭͯ͒͜͝Τ ͍͔͒͒ͤͤ͜͜͡Ύ ͫͯ;͙͊ͫͤͻ ͍ͣͦΥ ͫͨ͊ͤͫ͜Έ͟͜ ͫͭͯ͒͜͝Τ ͍͔͒͒ͤͤ͜͜͡Ύ ͫͯ;͙͊ͫͤͻ ͍ͣͦΥ 
͚ͭ͊ͫ͜͜͡Έ͟͜ ͫͭͯ͒͜͝ ͭ͊ ͍͔͒͒ͤͤ͜͜͡Ύ ͫͯ;͙͊ͫͤͻ ͍ͣͦΥ ͚ͪͦͫͫ͜Έ͟͜ ͫͭͯ͒͜͝ ώтϐΦ ˽͒͜ ͨͦͤΎͭͭΎͣ 
ζ͍ͣͦͤ͜ ͫͭͯ͒͜͝η ͍͒͜ ͎͚͊ͤͫ͜͡Έ͎ͦͦ͟ ζlanguage studiesη ͪͦͯͣ͘͜ΊͭΈͫΎ ͍͙͍;͔ͤͤΎ ͔ͤ 
͙͡΄͔ ͔͍ͨͤͦ͝ ͍͙ͣͦΣ ͊ ͚ ͯ͟͡Έ͙ͭͯͪΣ ͫͭͦͪ͜͜͝Σ ͙͔ͣͫͭͼ͍ͭ͊Σ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͙ͪͤ͘͜ͻ ͔͍͊ͫͨͭ͟͜ 
͙͗ͭͭΎ ͤ͊ͪͦ͒ͯΣ ΅ͦ ͍ͪͦͣͦ͘͡ΎΊ ͭ͜ΊΌ ;͙ ͤ͜΄ͦΌ ͍ͣͦͦΌ ώсϐΦ 

˹͊ ͙ͨͪ͊͒͟͜͡ ͍͔͒͒ͤͤ͜͜͡Ύ ͫͯ;͙͊ͫͤͻ ͍ͣͦΥ ͔ͤͣ͜ͼΈ͟͜ ͫͭͯ͒͜͝ ͙ͣ ͎ͪͦ͘͡Ύ͙ͤͯ͡, 
Ύ͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͤ͊ ͒ͦ͋ͯͭͭ͘Ύ ͔ͫͭͯͨͤΌ 
͍͋͊͊͊ͪ͊͟͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ όGerman Studies BAύ ͯ ͼΈͦͣͯ ͊͊͒͘͟͜͡Φ 

˻͔ͭ͗Σ ͍͔͒͒ͤͤ͜͜͡Ύ ͨͪͦͨͦͤͯΊ ͍ͯ͘Έͦͨͪͦ͟ͺ͜͡Έͤ͜Σ ͔͔͔ͦͫͪ͒͗ͤ͘͜ ͍ 
͍ͦͫͤͦͤͦͣͯ ͤ͊ ͍͙͍;͔ͤͤ͜ ͍͙ͣͦΣ ͭ͊ ͍ͦͣ͋ͤͦ͊ͤ͟͜͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜Σ ΅ͦ ͨͦΊ͒ͤͯΌͭΈ 
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͍͙͍;͔ͤͤΎ ͔ͤͣ͜ͼΈͦ͟͝ ͍͙ͣͦ ͘ ͔͍͙͙ͤͣͦͤͣ ͔͔͙ͨͪ͒ͣͭ͊ͣΣ ͙ͤ͊ͨͪ͊͒͟͡Σ  
ζ˥͔͎ͦͪ͊ͺ͜Ύ ͭ͊ ͔ͤͣ͜ͼΈ͟͜ ͫͭͯ͒͜͝ηΣ ζ˹͔ͣ͜ͼΈ͊͟ ͍ͣͦ͊ ͭ͊ ͍͍ͫͭͦ͊͜ ͫͭͦͪ͜͜ΎηΦ 

˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͫͭͪͯͭͯͪ͊͟ ͍͋͊͊͊ͪͫ͟͡Έͦ͟͝ ͎͙ͨͪͦͪ͊ͣ ͍ ͙ͪͤ͘͜ͻ ˤ˹˭ ͘͜ 
ͺ͎ͦͦ͜͜͡͡;͙ͤͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͨͦ ͍͚ͫ͜ ͪ͊ͤ͟͜͝ ͙ͨͪͤͼ͙͍ͨͦͦ ͔ͤ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ς 
͍ͤ͊;͊ͤͤΎ ͙͍ͭͪ͊Ί ;͙͙ͦͭͪ ͙ͪͦ͟ ͤ͊ ͔͒ͤͤͦͣͯ ͍͔͒͒ͤͤ͜͜͜͡ ό͍ ̊ͦͭ͊ͤ͒͜͡͝ ͨΩΎͭΈύΣ 
͙͔ͫͫͭͣ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ͨͦ͋ͯ͒ͦ͊ͤ͊ ͊͘ ͣͦ͒ͯ͡Έ͙ͤͣ ͙ͨͪͤͼ͙ͨͦͣΣ 
͔͙ͫͭͯ͒ͤͭ ͍͙͍;͊ΌͭΈ ͍ͦ͋ͦΩΎ͍ͦ͘͟͜ ͭ͊ ͍͙͍͋ͪͦ͜͟͜ ͣͦ͒ͯ͜͡Σ ͔͚ͭͪͭ͜ ͪ͜͟ ͔͙ͫͭͯ͒ͤͭ ͨͪͦ-
͍ͦ͒ΎͭΈ ͯ ͪ͊ͤ͟͜͝Σ ͍ͣͦͯ Ύͦ͟͝ ͍͙͍;͊ΌͭΈΣ ;͔͍͔͙͚ͭͪͭ ͪ͜͟ ͔͔͔ͦͫͪ͒͗ͤͦ͘ ͤ͊ ͙ͤ͊ͨͫ͊ͤͤ͜ 
͙͔͒ͫͪ ͭ͊ͼ͜͝Φ ˤ͒ͣͤͤͦͫͭ͜͜͜ ͨͦ͡Ύ͎͊ΌͭΈ ͯ ͔͒ͭ͊͡ΎͻΣ ͍͍͔͙ͫͭ͊ͤͦͤ͡ͻ ͙͙ͫ͊ͣͣ ͍͔͙ͯͤͪͫ͜-
͔͙ͭͭ͊ͣΣ ͭͦ͋ͭͦ ͣͫͭ͘͜  ͍͍ͫͨ͒ͤͦ͜͜͜΄͔ͤͤΎ ͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͭ͊ ͍͙͍͙͋ͪͦ͜͟ͻ ͍ͣͦ͒ͯ͜͡Σ 
͟͜͡Έͫͭ͟͜Έ ͙͙͊ͯ͒ͭͦͪͤͻ ͎͙ͦ͒ͤ  ͎͜ ͙ͦ͒ͤ ͒͡Ύ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͭͦ΅ͦΦ  

˸͙ ͎ͪͦ͘͡Ύ͙ͤͯ͡ ͣͫͭ͘͜Σ ͺ͙ͦͪͣ ͭ͊ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎ ͘͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ 
ζ˹͔ͣ͜ͼΈ͊͟ ͍ͣͦ͊ηΦ ˿͔͙ͭͯ͒ͤͭ ͍ͤ͊;͊ΌͭΈͫΎ ;͙͙ͦͭͪ ͙ͪͦ͟ ͤ͊ ͒ͦ͋ͯͭͭ͘Ύ ͔ͫͭͯͨͤΎ 
͍͋͊͊͊ͪ͊͟͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ ͤ͊ ͔͒ͤͤͦͣͯ ͍͔͒͒ͤͤ͜͜͜͡Φ ˭ͣͫͭ͜ ͍ͤ͊;͊͡Έ͙ͤͻ 
͍ͨ͊ͤ͜͡ ͎ͦ͗ͤͦͦ͟ ͪͦͯ͟ ͍͟͡Ό;͊Ί ͍ͦ͋ͦΩΎ͍ͦ͘͟͜ ͭ͊ ͍͙͍͋ͪͦ͜͟͜ ͣͦ͒ͯ͜͡Σ ͊͘ Ύ͙͙ͣ͟ 
͔͊ͪͨͤͦ͘͟͜͡ ͔͍͔ͨͤ ͔͙͔ͪ͒ͭͤ͟ ͤ͊͘;͔ͤͤΎΦ ˭͊ ͙͚ͦ͗ͤ͟ ͪ͜͟ ͔ͫͭͯ͒ͤͭ͊ͣ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͙ͤ͊͋ͪ͊ͭ ͣͤͣͯͣ͜͜ мнл ͔͙͍ͪ͒ͭ͟͜Φ  

˸͔ͭ͊ ͍͋͊͊͊ͪͫ͟͡Έͦ͟͝ ͎͙ͨͪͦͪ͊ͣ ͨͦ͡Ύ͎͊Ί  ͍ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͔͍ͫͭͯ͒ͤͭ͜ 
͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͤ͊ͤ͘Έ ͯͫ͜ͻ ͺͦͪͣ ͫͯ;͊ͫͤͦ͝ ͔ͤͣ͜ͼΈͦ͟͝ ͍͙ͣͦΣ ͺ͍ͦͪͣͯ͊ͤͤ͜ 
͙ͨͪ͊ͭ͟;͙ͤͻΣ ͙͊ͤ͊ͭ͜͡;͙ͤͻ  ͜ ͍ͭͦͪ;͙ͻ ͍͙ͤ͊;ͦ͟Σ ͯͣͤ͜Έ ͭ͊ ͔͔ͦͣͨͭͤ͟ͼ͚͜Σ 
͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ 
͍ͨͦΩΎ͊ͤ͊͘ ͘ ͔ͤͣ͜ͼΈͦ͟Ό ͍ͣͦͦΌΣ ͭͦ͋ͭͦ ͨͪͦͺ͔ͫ͜Ύ ͍;͙͔ͭ͡ΎΣ ͍͙͊͒͊͟͡;͊Σ 
͔͔ͨͪ͊͒͊͟͡;͊Σ ͗ͯͪͤ͊ͫͭ͊͜͡ ͭͦ΅ͦΦ 

͙̅ͦͪͣ͊ͣ ͍ͤ͊;͊ͤͤΎ Ί ͔͟͡ͼ͚ͤ͜͜Σ ͭΩΌͭͦͪͫΈ͟͜Σ ͔ͫͣͤ͊ͪͫ͜Έ͟͜ ͊ͤ͘ΎͭͭΎ ͍ 
ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͎͙͙ͦ͒ͤ͊ͣΣ ͍͍͔͔͙͙͒͒ͤͣ͜ ͒͡Ύ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΦ 
˨ͦͣͤͯ͜Ό;͙ͣ ͔ͣͭͦ͒ͦͣ ͍ͤ͊;͊ͤͤΎ ͺ͎͍ͦͦ͜͜͡͡ Ί ͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟ ς ͫ ͨͪΎ͍͙͚ͣͦ͊ͤ 
ͤ͊ ͍͙ͪͦͭͦ͘͟, ͔͔ͨͪ͒ͯͫͣ͜Σ ͤ͜΄͍ͦͣͦͤͦ͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ ΅ͦ 
͒ͦͫΎ͎͊ΊͭΈͫΎ ͍͊͒͘Ύ͙͟ ͔͎ͪͯ͡Ύ͙ͪͤͣ ͎͍͔ͦ͋ͦͦͪͤͤΎͣ ͨͦ;͎ͯͭͦͦΣ ͨͪͦ;͙͎ͭ͊ͤͦͦ ͊͋ͦ 
ͨͦ͋͊;͔͎ͤͦͦ ͔ͤͣ͜ͼΈͦ͟Ό ͣ ͍ͦͦΌ. 

˭͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ζ˹͔ͣ͜ͼΈ͊͟ ͍ͣͦ͊η ͔͙ͫͭͯ͒ͤͭ ͍͙͍;͊ΌͭΈ ͍͔͙͙͚͟͡ ͔ͫͨͭͪ͟ 
͍ͣͦ͒ͯ͜͡ ͘͜  ͭ͊ ͙͟ͻ ́ ͙͙ͪͦ͟ͻ ͔͚ͦ͋͊ͫͭ͡Υ  

¶ ζ˹͔ͣ͜ͼΈ͊͟ ͍ͣͦ͊η ς ͤ͊ ͦ͗ͤͦͣͯ͟ ͪͦͼ͜ ͔͙ͫͭͯ͒ͤͭ ͨͪͦͻͦ͒ΎͭΈ 
͍ͤ͊;͊͡Έ͙͚ͤ ͯͪͫ͟ ͘͜ ͔ͤͣ͜ͼΈͦ͟͝ ͍͙ͣͦΣ ͍͊͒͊ͤͤ͘Ύ Ύ͎ͦͦ͟ ͨͦ͡Ύ͎͊ΌͭΈ ͯ ͍͙ͪͦͭͯ͘͟ 
͍ͫ͜ͻ ͺͦͪͣ ͍͔ͣͦͤͤ͡Ί͍ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ό;͙ͭ͊ͤͤΎΣ ͎͍ͦͦͪͤͤ͜ΎΣ ͙ͨͫΈͣͦ ͭ͊ 
͊ͯ͒͜Ό͍͊ͤͤΎύΦ ͔͚̇ ͯͪͫ͟ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͍ͦ͋ͦΩΎ͍͙͙ͦͣ͘͟ ͣͦ͒ͯ͡Ύ͙ͣΦ ̅ͦͪͣͦΌ 
͍ͤ͊;͊ͤͤΎ ͤ͊ ͔ͨͪ΄ͦͣͯ ͪͦͼ͜ Ί ͎͍ͪͯͨͦ͜ ͊ͤ͘ΎͭͭΎ ͪ͊͘ ͤ ͙͔͊ͭ͗͒ͤΈΣ ͔͔͔ͦͫͪ͒͗ͤ͘͜ 
͔͔͍ͨͪ͊͗ͤͦ ͤ͊ ͍͙͍;͔ͤͤ͜ ͎͙ͪ͊ͣ͊ͭ;͎ͤͦͦ ͯͫͭͪͦΌ ͔ͤͣ͜ͼΈͦ͟͝ ͍͙ͣͦΦ ˹͊ ͎͒ͪͯͦͣͯ 
ͭ͊  ;͔͍͔ͭͪͭͦͣͯ ͪͦ͊͟ͻ ͝ͻ ͊ͣͤ͘͜ΎΌͭΈ ͊ͤ͘ΎͭͭΎ ͘ ͔͔ͨͪ͊͒ͯ͟͡Σ ͔ͣͭͦΌ Ύ͙͟ͻ Ί 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͙ͨͪ͊ͭ͟;͙͙ͤͣ ͍ͣͤͤ͜Ύ͙ͣ  ͚ ͍͙ͤ͊;͙͊ͣ͟ ͙͙ͪͦ͋ͭ 
͎͙ͪ͊ͣ͊ͭ;ͤͦ ͍͙ͨͪ͊͡Έ͙͚ͤ ͔͔ͨͪ͊͒͟͡Φ ˭ͣͫͭ͜ ͯͪͫͯ͟ ͍͟͡Ό;͊Ί ͙͚ͭ͊͟ ͔͊ͫͨͭ͟ Ύ͟ 
ζ˹͔ͣ͜ͼΈ͊͟ ͍ͣͦ͊ ͒͡Ύ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͼ͔͚͜͡ηΣ ͔͒ ͔͙ͫͭͯ͒ͤͭ ͣͦ͗ͯͭΈ ͍͙͍;͙͊ͭ ͍ͣͦͯ 
͒͡Ύ ͔͋ͤͫͯ͘͜Σ ͙͙ͨͦͭ͜͟͡ ͭͦ΅ͦΦ 
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¶ ζ˱ͫͭͦͪ͜Ύ ͭ͊ ͎͙ͫͨͦ͊͒η ς ͍ͤ͊;͊͡Έ͙͚ͤ ͯͪͫ͟Σ ͔ͣͭͦΌ Ύ͎ͦͦ͟ Ί 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ͤͤ͘Ύ͙ͣ ͘ ͙ͪͤ͘͜ͻ ͔͍ͨͪͦ͒͜͜ ͫͭͦͪ͜͜͝ ˹͔ͣ͜;;͙͙ͤ 
ͼ͜͡Έ͍ͦͦΌ ͍ͣͦͦΌΦ ͙̅ͦͪͣ͊ͣ ͍ͤ͊;͊ͤͤΎ Ί ͨͦΊ͒ͤ͊ͤͤΎ ͔͟͡ͼ͚͜ ͘͜ ͔ͫͣͤ͊ͪͫ͜Έ͙͙ͣ͟ 
͊ͤ͘ΎͭͭΎ͙ͣΣ ͤ͊ Ύ͙͟ͻ ͔͙ͫͭͯ͒ͤͭ ͔͔͎ͨͪ͡Ύ͒͊ΌͭΈ ͍͔͙͊ͭͤͭ;ͤ͜ ͍͔͒ͦ͜ ͘ ͨͦ͒͊͡Έ΄͙ͣ ͝ͻ 
͎͍͔ͦ͋ͦͦͪͤͤΎͣΦ 

¶ ζ˶͎͍͙ͤͫͭ͊͜͜͟ ͭ͊ ͫͭͦͪ͜͜Ύ ͍͙ͣͦη ς ͍ͤ͊;͊͡Έ͙͚ͤ ͯͪͫ͟Σ ΅ͦ ͍͟͡Ό;͊Ί ͙ͤͯ͘͟ 
͍͙͍͙͋ͪͦ͜͟ͻ ͍ͣͦ͒ͯ͜͡Σ ͍͊͒͘Ύ͙͟ Ύ͙ͣ͟ ͔͙ͫͭͯ͒ͤͭ ͣ͊ΌͭΈ ͎ͣͦͯ͘ ͍͙͍;͙͊ͭ 
͙ͫͭͦͪ͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͔ͤͣ͜ͼΈͦ͟͝ ͍͙ͣͦ ͍͒͜ ζ͔͊ͪͦ͒͗ͤͤ͘Ύη ͒ͦ ͫΈ͎͔ͦͦ͒ͤͤΎΦ 

¶ ζ˶͔ͭͪ͊ͭͯͪ͊͜ ˹͔ͣ͜;;͙͙ͤη ς ͎ͦ͡Ύ͍͙͚͒ͦ ͯͪͫ͟Σ ͒ͦ ͫ͊͒ͯ͟͡ Ύ͎ͦͦ͟ ͍ͻͦ͒ΎͭΈ 
͍͙͍͋ͪͦ͜͟͜ ͣͦ͒ͯ͜͡Σ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͘͜ ͙͙ͪͤͣ͘͜ 
͔͙͙ͭͪ͊ͭͯͪͤͣ͜͡ ͤ͊ͨͪΎ͙ͣ͊ͣΣ ͙͗͊ͤͪ͊ͣΣ ͒͜Ύ;͙͊ͣ ˹͔ͣ͜;;͙͙ͤ  ͍ͪͤ͘͜͜ ͙ͫͭͦͪ͜;ͤ͜ 
͔͙ͨͪͦ͒͜Φ 

¶ ζ˹͔ͣ͜ͼΈ͔͟ ͤͦ͟͜η ς ͯͪͫ͟ ͘͜ ͍͙͍͙͋ͪͦ͜͟ͻ ͍ͣͦ͒ͯ͜͡Σ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ 
͍͙ͪͦͭͦ͘͟ ͙͊ͤ͊ͭ͜͡;͎ͤͦͦ ͭ͊ ͍ͭͦͪ;͎ͦͦ ͙͔ͣͫͤͤ͡Ύ ͔͍ͫͭͯ͒ͤͭ͜Φ 

¶ ζ˽͙ͦͭ͊͜͟͡η ς ͯͪͫ͟Σ ΅ͦ ͍͟͡Ό;͊Ί ͍͙͍͋ͪͦ͜͟͜ ͣͦ͒ͯ͜͡Σ ͔͔͔͙͚ͦͫͪ͒͗ͤ͘ ͤ͊ 
͚͔ͦͤ͊ͦͣͤͤ͘͜͡ ͔͍ͫͭͯ͒ͤͭ͜ ͘͜ ͙ͨͦͭͦ͜͟͡Ό ˹͔ͣ͜;;͙͙ͤ ͘ ͙ͪͤ͘͜ͻ ͍ͪ͊ͯͪͫ͟͜Υ ͍͒͜ 
ͯ͟͡Έͭͯͪͤͦ͝Σ ͔ͭͪ͊ͭͯͪͤͦ͜͡͝Σ ͔͎ͤͣ͊ͭͦͪ͊͟͜ͺ͜;ͤͦ͝ ͙͙ͨͦͭ͜͟͡ ͒ͦ ͙ͨͦͭ͜͡;͙ͤͻ ͚ͨ͊ͪͭ͜Σ 
͙͔ͫͫͭͣ  ͘͜ ͎͊͊͡Έ͎ͤͦͦ ͙ͨͦͭ͜͡;͎ͤͦͦ ͯͫͭͪͦΌ ˢ͍ͫͭͪ͜͝ ͭ͊ ˹͔ͣ͜;;͙͙ͤΦ 

˻ͪͣ͟͜ ͍ͣͦ͒ͯ͜͡Σ ΅ͦ ͍ͻͦ͒ΎͭΈ ͒ ͦͣͫͭ͘͜ ͍͙ͯ΅͔͔͔ͨͪͪ͊ͻ͍͙ͦ͊ͤͻ ͔͚ͦ͋͊ͫͭ͡ 
ͺ͎ͦͦ͜͜͡͡;͎ͤͦͦ ͤ͊ͨͪΎͣͯΣ ͔͙ͫͭͯ͒ͤͭ ͍͙͍;͊ΌͭΈ ͙ͦ͒ͤ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͚͟ ͣͦ͒ͯ͡ΈΣ ΅ͦ 
͔ͤ ͫͭ ͦͫͯΊͭΈͫΎ ͔ͤͣ͜ͼΈͦ͟͝ ͍͙ͣͦ ς ͔͔ͨͪ͒ͣͭ ͘͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻΣ ͙ͫͭͦͪ͜;͙ͤͻΣ 
͔ͦͤͦͣ͟͜;͙ͤͻ ;͙ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͤ͊ͯ͟Σ Ύ͙͚͟ ͣͦ͗ͤ͊ ͍͙͍;͙͊ͭ ͍͍ͨͪͦ͒ͦ͗ ͯͫ ͜Ί͝ 
͍͋͊͊͊ͪͫ͟͡Έͦ͟͝ ͎͙ͨͪͦͪ͊ͣ ͊͋ͦ ΅ͦͪ͜;ͤͦ ͣͤ͘͜Ό͍͙͊ͭΦ ͔͚̇ ͣͦ͒ͯ͡ΈΣ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ 
ͪͦͯ͟ ͍ͤ͊;͊ͤͤΎΣ ͣ͊Ί ͺ͍ͫͦ͊ͤͯ͜͟ ͟͜͡Έͫͭ͟͜Έ ͔͙͍ͪ͒ͭ͟͜ ς 20.   

˭ͣͫͭ͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ ͔ͨͪ΄͎ͦͦ ͪͦͯ͟ ͍͟͡Ό;͊Ί ͍͙͍;͔ͤͤΎ ΄͔͙ͫͭ 
͍ͣͦ͒ͯ͜͡Σ ͙͚ͦ͗ͤ͟ ͘ Ύ͙͚͟ ͦͼͤ͜ΌΊͭΈͫΎ ͯ нл ͔͙͍ͪ͒ͭ͟͜Φ ˻͍͋ͦΩΎ͘ ͍͙͚ͦ͟ ͣͦ͒ͯ͡Έ ς 
ζ˹͔ͣ͜ͼΈ͊͟ ͍ͣͦ͊η ͍͙͊͒͊͟͡ΊͭΈͫΎ ͯ ͺͦͪͣ͜ ͎͙͙ͦ͒ͤͦͦ͒ͤͤͻ ͎͍͙ͪͯͨͦͻ ͊ͤ͘ΎͭΈ ͨͦ 
10ςмр ͦͫ͋͜ ͙ͭͪ ͙ͪ͊͘ ͤ͊ ͙͔ͭ͗͒ͤΈΣ ͤ͊ Ύ͙͟ͻ ͔͙ͫͭͯ͒ͤͭ ͙ͨͪ͊ͭͯ͟͟ΌͭΈ ͍ͪͦͣͦͤͯ͘ 
͔ͤͣ͜ͼΈͯ͟ ͍ͣͦͯΦ ˤ͙͍͋ͪͦ͜͟͜ ͣͦ͒ͯ͜͡ ͭ͊͟͜Υ ζ˹͙͙͊ͪͫ ͔ͤͣ͜ͼΈͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡Υ ͔͙ͭͫͭ͟ 
͍ ͔ͦͤͭͫͭ͟͟͜ηΣ ζ˿ͯ;͊ͫͤ͊ ˹͔ͣ͜;;͙ͤ͊Υ ͫͭͦͪ͜͜Ύ ͭ͊ ͙ͫͭͦͪ͜;ͤ͜ ͙ͦ͋ͪ͊͘ηΣ ζ˶͎͍͙ͤͫͭ͊͜͜͟ 
͔ͤͣ͜ͼΈͦ͟͝ ͍͙ͣͦΥ ͙͔ͣͤͯ͡ ͭ͊ ͫͯ;͔͊ͫͤηΣ ζ˽͙ͦͭ͊͜͟͡ ͭ͊ ͔ͦͤͦͣ͊͟͜͟ηΦ ͙̅ͦͪͣ͊ͣ 
͍ͤ͊;͊ͤͤΎ Ί ͔͟͡ͼ͚ͤ͜͜Σ ͔ͫͣͤ͊ͪͫ͜Έ͟͜ ͭ͊ ͭΩΌͭͦͪͫΈ͟͜ ͊ͤ͘ΎͭͭΎΦ 

̂ ͣͫͭ͘͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ ͎͎͒ͪͯͦͦ ͪͦͯ͟ ͍ͻͦ͒ΎͭΈ ͭ͊͟͜ ͣͦ͒ͯ͜͡Υ 
͍ͦ͋ͦΩΎ͍͙͚ͦ͘͟ ς  ζ˹͔ͣ͜ͼΈ͊͟ ͍ͣͦ͊η ς нл ͔͙͍ͪ͒ͭ͟͜Φ ͔͚̇ ͣͦ͒ͯ͡Έ ͍͟͡Ό;͊Ί ͭ͊͟͜ 
͔͔͙ͨͪ͒ͣͭΥ ζ˥͙ͪ͊ͣ͊ͭ͊͟ ͭ͊ ͔͔ͨͪ͊͒͟͡ηΣ ζ˸͍ͦͤ͊ ͙ͨͪ͊ͭ͊͟͟ηΣ ζ˴͍͍ͪ͊ͤͦͤ͊ͫͭͦ͘͝ηΣ 
͙͚ͦ͗ͤ͟ ͘͜ Ύ͙͟ͻ ͣ͊Ί ͺͦͪͣͯ ͎͙͙ͦ͒ͤͦͦ͒ͤͤͻ ͊ͤ͘ΎͭΈ ͪ͊͘ ͤ͊ ͙͔ͭ͗͒ͤΈ ͯͨ ͍ͪͦ͒ͦ͗ 
ͪͦͯ͟Φ ˿͔͔ͪ͒ ͍͙͍͙͋ͪͦ͜͟ͻ ͍ͣͦ͒ͯ͜͡ ͚ͤ͊ͨͦ΄͙͔ͪͤ͜΄͙͙ͣ ΊΥ ζˬ͙ͭͭΎ 
͔ͤͣ͜ͼΈ͍͎ͦͣͦͤͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍ ͍ͨͦͫͭͦΊ͙͚ͤͤ ͔ͨͪͦ͒͜ηΣ ζ˩ͦͤͦͣ͊͟͜͟ 
˹͔ͣ͜;;͙͙ͤηΣ ζ˿͍ͭ͊ͪͦ͒͊ͤΎ ͔ͤͣ͜ͼΈ͊͟ ͍ͣͦ͊ ͭ͊ ͨ͊ͣΩΎ͙ͭ͟ ͙͔ͨͫͣͤͦͫͭ͜ηΣ ζˤͫͭͯͨ ͒ͦ 
͔ͤͣ͜ͼΈ͎ͦͦ͟ ͤͦ͟͜ηΣ ζ˶͔ͭͪ͊ͭͯͪ͊͜ ͍ ͔ͨͪͦ͒͜ ͙͡ͼ͍͊ͪͫͭ͊ ͭ͊ ͍ͫΎ΅͔͙ͤͼ͍ͭ͊ηΣ ζ˩ͨͦͻ͊ 
˽͍͙ͪͦͫͭͤ͜ͼ͍ͭ͊ ͍ ˹͔ͣ͜;;͙ͤ͜ηΣ ζ˽͙ͦͭ͜͡;ͤ͜ ͨ͊ͪͭ͜͝ ˹͔ͣ͜;;͙͙ͤ ͭ͊ ͚͙͚ͨ͊ͪͭͤ͜ ͯͪΎ͒ηΣ 
ζ˶͔ͭͪ͊ͭͯͪ͊͜ ˹͔ͣ͜;;͙͙ͤ ͍ ͍ͨͦͫͭͦΊ͙͚ͤͤ ͔ͨͪͦ͒͜ηΦ ˤ͙͍͋ͪͦ͜͟͜ ͣͦ͒ͯ͜͡ ͣ͊ΌͭΈ ͔ͪͤ͘͜ 
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͔͙͔ͪ͒ͭͤ͟ ͤ͊͘;͔ͤͤΎΣ ͎͊͊͘͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͔͙͍ͪ͒ͭ͟͜ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ΅͚͔ͦͤ͊ͣͤ΄͔ 
улΦ ˭͊ͤΎͭͭΎ ͨͪͦͻͦ͒ΎͭΈ ͯ ͺͦͪͣ͜ ͔͟͡ͼ͚͜  ͔͍ͫͣͤ͊ͪ͜͜͜Φ ˽͙͔͙͙ͪͦͪͭͭͤͣ͜ ͔͙ͣͭͦ͒͊ͣ 
͍ͤ͊;͊ͤͤΎ ΊΥ ͊ͯ͒ͦ͜-͎͍ͤ͊͜͡͡Έ͙͚ͤΣ ͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟Σ ͔ͣͭͦ͒ ζ͍͎ͣͦͦͦͦ͘͟ ΄ͭͯͪͣͯηΣ 
͔ͣͭͦ͒ ͙͙͍͎ͫͭͯ͊ͭͤͦͦ ͍ͤ͊;͊ͤͤΎΦ 

˸͔ͭ͊ ͭ͊ ͍͊͒͊ͤͤ͘Ύ ͔ͨͪ΄͎ͦͦ ͭ͊ ͎͎͒ͪͯͦͦ ͍ͪͦ͟͜ ͍ͤ͊;͊ͤͤΎ ͍ ͍ͦͫͤͦͤͦͣͯ 
ͨͦ͡Ύ͎͊ΌͭΈ ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͔ͭͪͭΈ͎ͦͦ ͪͦͯ͟ ͍ͤ͊;͊ͤͤΎ ς ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͍ 
͔ͤͣ͜ͼΈ͍͚ͦͣͦͤ͟͜ ͪ͊ͤ͟͜͝ ς ˢ͍ͫͭͪ͜͝ ͊͋ͦ ˹͔ͣ͜;;͙ͤ͜Σ ͔ͣͭͦΌ Ύ͎ͦͦ͟ Ί ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ 
ͤ͊ͤ͘Έ ͍͙ͣͦΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͜΄͍ͦͣͦͤͦ͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ ͨͪΎ͔ͣ 
ͨͤ͊ͤͤ͘͜Ύ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎ ͔ͤͣ͜ͼΈ͍͎ͦͣͦͤͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ 

˿͔͙ͭͯ͒ͤͭ ͊͘ ͍͙͊ͫͤͣ͡ ͋͊͗͊ͤͤΎͣ ͙ͦ͋ͪ͊ΌͭΈ ͦ͒ͤͯ ͘ ͺͦͪͣ ͔ͪ͊͊͘͜͡ͼ͜͝ 
ͣͦ͒ͯ͡ΌΥ ͍ͤ͊;͊ͤͤΎ ͍ ͦ͒ͤͦͣͯ ͘ мн ͍͔͙͔͍ͯͤͪͫͭͭ͜͜-͙͍ͨͦ͋ͪ͊ͭͣ͜ ͯ ˹͔ͣ͜;;͙ͤ͜ ͊͋ͦ 
ˢ͍ͫͭͪ͜͝Σ ͪͦ͋ͦͭ͊ ͍ ΄ͦ͟͜͡ ͍ Ύͦͫͭ͟͜ ͍;͙͔ͭ͡Ύ-͙͔͊ͫͫͭͤͭ͊ ͍͒͜ ˣ͙ͪͭ͊ͤͫΈͦ͟͝ ˾͙͊͒Σ 
ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎ ͍ ͔ͤͣ͜ͼΈ͚͟͜ ͦͣͨ͊ͤ͟͜͝ ͊͘ ͎ͦ͒ͦ͘Ό ͭΩΌͭͦͪ͊Σ ͨͦΊ͒ͤ͊ͤͤΎ 
͍ͤ͊;͊ͤͤΎ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͘ ͍ͭͪͯ͒ͦͦΌ ͒͜Ύ͡Έͤͫͭ͜Ό ͍ ͦͣͨ͊ͤ͟͜͝Φ  

͔͚̇ ͣͦ͒ͯ͡Έ Ί ͚ͤ͊ͯ͡Ό͔͋ͤ͜͡΄͙ͣ ͜ ͚ͤ͊ͼ͍͊͜͟͜΄͙ͣ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜Φ 
˭͍͊͒Ύ͙͟ ͚ͦͣͯ ͔͙ͫͭͯ͒ͤͭ ͍ ͔͔͍͚ͨͪ͊͗ͤ͜ ͋͜͡Έ΄ͦͫͭ͜ ͍͔ͨͦͪͭ͊ΌͭΈͫΎ ͍͔͗ ͘ ;ͭͦ͜͟ 
ͫͺ͍͙͙ͦͪͣͦ͊ͤͣ ͙ͨ͊ͤ͊ͣ͡ ͤ͊ ͚ͣ͊͋ͯͭͤΊ ς ;͙ ͍͍͙ͨͪͦ͒ͦ͗ͯ͊ͭ ͍ͤ͊;͊ͤͤΎ ͤ͊ 
͒ͦ͋ͯͭͭ͘Ύ ͔ͫͭͯͨͤΌ ͎ͣ͊ͫͭͪ͊͜κ͒ͦͭͦͪ͊͟ ͺͦͫͦ͜͡ͺ͜͝Σ ;͙ ͨͪ͊ͼΌ͍͙͊ͭ ͍;͙͔͔ͭͣ͡  ͯ
΄ͦ͟͜͡Σ ͙ͫͭ͊ͭ ͗ͯͪͤ͊ͫͭͦͣ͜͡Σ ͔͔ͨͪ͊͒͊͟͡;͔ͣ ͭͦ΅ͦΦ 

˿ͭͪͯͭͯͪ͊͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ ;͔͍͔͎ͭͪͭͦͦ ͪͦͯ͟ ͨͦ͒͋ͤ͊͜ ͔ͨͪ΄͙ͣ ͍͒ͦͣΦ 
˿͔͔ͪ͒ ͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͍ͣͦ͒ͯ͜͡ ͔͙ͫͭͯ͒ͤͭ ͍͙͍;͊ΌͭΈΥ ζ˹͔ͣ͜ͼΈ͊͟ ͍ͣͦ͊η ς 20 
͔͙͍ͪ͒ͭ͟͜Σ ζ͔́ͦͪ͜Ύ ͭ͊ ͙ͨͪ͊ͭ͊͟͟ ͔͔ͨͪ͊͒ͯ͟͡η ς нл ͔͙͍ͪ͒ͭ͟͜Σ ζ˸ͦ͒ͯ͡Έ 
͔͔͎ͤ͊͗ͤͦͦ͘͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͫͯ;͊ͫͤͦ͝ ͍͙ͣͦη ς нл ͔͙͍ͪ͒ͭ͟͜Φ ˭͜ ͙ͫͨͫͯ͟ ͍͙͍͙͋ͪͦ͜͟ͻ 
͍ͣͦ͒ͯ͜͡Σ ͟͜͡Έͫͭ͟͜Έ  ͔͔ͨͪ͜͜͟͡ Ύ͙͟ͻ ͣͤ͘͜ΌΌͭΈͫΎ ΅ͦͪ͜;ͤͦΣ ͔͙ͫͭͯ͒ͤͭ ͍͙͍;͊ΌͭΈ 
΅͚͔ͦͤ͊ͣͤ΄͔ ͙ͭͪΦ ˹͚͊ͨͦ΄͙͔ͪͤ͜΄͙͙ͣ ΊΥ ζ˹͔ͣ͜ͼΈ͍͔ͦͣͦͤ͟ ͤͦ͟͜ ͘ мфсл ͪͦͯ͟Υ 
͙ͦ͋ͪ͊͘ ͤ͊ͼ͜͝ηΣ ζ˽͍ͦͪͤ͜Ύ͡Έͤ͊ ͎͔ͪͣ͊ͤͫΈ͊͟ ͺ͎ͦͦ͜͜͡͡ΎηΣ ζ̂ͪΎ͒ ͭ͊ ͙ͨͦͭ͜͡;ͤ͊ 
ͯ͟͡Έͭͯͪ͊ ˹͔ͣ͜;;͙͙ͤηΣ ζ˾ͦ͡Έ ͭ͊ ͤ͊͘;͔ͤͤΎ ͫͭ͊ͭ͜ ͍ ͔ͤͣ͜ͼΈ͚͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͍ ͔ͨͪͦ͒͜ ͘ 
мфлл ͪͦͯ͟ ͒ͦ ͫͯ;͊ͫͤͦͫͭ͜ηΣ ζ˿͎͙ͨͦ͊͒Υ ˹͔ͣ͜;;͙ͤ͊ ͭ͊ ͤ͊ͼ͙ͫͭͫΈ͔͟ ͙͔ͣͤͯ͡ηΣ 
ζ˻͙ͨͦ͘ͼ͚ͤ͜͜ ͨ ͙ͫ͊ͤ ͤΎ ͍ ͤ͊ͼ͙ͫͭͫΈ͚͟͜ ˹͔ͣ͜;;͙ͤ͜η [4]. 

˨͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͔ͫͭͯͨͤΌ ͎ͣ͊ͫͭͪ͊͜ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ ˣ͎͔ͪͣͤͣͫ͜͜Έ͙͚͟ 
͍͔͙͔ͯͤͪͫͭͭ͜ ͨͪͦͨͦͤͯΊ ͍͔͙ͯ͟͡ ͟͜͡Έͫͭ͟͜Έ ͎͔ͣ͊ͫͭͪͫ͜Έ͙͟ͻ ͎ͨͪͦͪ͊ͣΣ ͔͒ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͎͍ͦͦ͜͜͡͡Φ ˸͙ ͍͙ͨͪͦ͊ͤ͊ͯ͊͘͜͡͡ 
͎͔ͣ͊ͫͭͪͫ͜Έͯ͟ ͎ͨͪͦͪ͊ͣͯ ͘͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ζ˶͔ͭͪ͊ͭͯͪͤ͊͜ ͎͍͙ͤͫͭ͊͜͜͟͡ηΦ 

˹͊ ͔͒ͤͤͦͣͯ ͍͔͒͒ͤͤ͜͜͜͡ ͔͙ͫͭͯ͒ͤͭ ͍ͤ͊;͊ΌͭΈͫΎ ͙ͦ͒ͤ ͪ͜͟Σ ͤ͊ ͊ͦ͘;ͤͦͣͯ ς 
͍͒͊ ͙ͪͦ͟Φ ̂ ͣͫͭ͘͜ ͯͪͫͯ͟ ͔͊͊͒ͤͦ͘͟͡ ΄ͫͭ͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͣͦ͒ͯ͜͡Σ ͍͒͊ ͘ Ύ͙͟ͻ 
͍ͦ͋ͦΩΎ͍ͦ͘͟͜  ͚;͙͙ͦͭͪ ς ͍͙͍͋ͪͦ͜͟͜Φ ˸͔ͭͦΌ ͍ͦ͋ͦΩΎ͍͎ͦͦͦ͘͟ ͣͦ͒ͯ͡Ό ζ˸͍ͦ͊ ͭ͊ 
͔ͭͪ͊ͭͯͪ͊͜͡η Ί ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ͤͤ͘Ύ͙ͣ ͘ ͔ͭͦͪ͜͝ ͭ͊ ͙͙ͨͪ͊ͭ͟͟ ͍͙ͣͦ ͒͡Ύ 
͍͔͔ͨͪͦ͒ͤͤΎ ͊ͤ͊ͯ͘͜͡ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ͔͍ͭͫͭ͟͜Φ ˭͍͊͒͊ͤͤΎ ͣͦ͒ͯ͡Ό ͨͦ͡Ύ͎͊ΌͭΈ ͯ 
ͺ͍ͦͪͣͯ͊ͤͤ͜ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͦ͋ͤ͊ͤͦͫͭ͘͜͜ ͍ͫͭͦͫͦͤͦ ͍͙ͨͪͦ͒ͤ͜ͻ ͙ͨͪͤͼ͙͍ͨ͜  ͙͚͍ͨͪͦͣ͜͜ 
͙͙ͫͭͫͭ͜͡;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡Σ ͪͦͯͣͤͤ͘͜Ύ ͍͙ͦͫͤͦͤͻ ͔ͭͣ ͙͙͙ͫͭͫͭ͜͟͡ ό͔͍ͭͫͭͦ͊͟ 
͍ͨͦͫ͒ͦͤͫͭ͜͜͡Έ ͭ͊ ͎͔ͯͦ͒͗ͤͫͭ͘͜ΈΣ ͣͦ͒͊͡Έͤͫͭ͜ΈΣ ͙͙͍ͭͪ͊ͤͭͤͫͭ͘͜ΈΣ ͊ͤ͊͘͜͡ 
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͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͊ͭͯ͟Σ ͙͙͍͒ͫͯͪͫͤ͊͟ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͙͒ͯͣ͟ ͍ ͔ͭͫͭ͟͜Σ ͣͣ͊͜͜͟  ͚͔͙͗ͫͭ 
ͭͦ΅ͦύΣ ͍͙ͪͦͭͯ͘͟ ͙͊ͤ͊ͭ͜͡;͙ͤͻ ͍͙ͤ͊;ͦ͟  ͍͜ ͣͤ͜ΈΣ ͊ ͭ͊ͦ͗͟ ͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΦ 

̂ ͣͫͭ͘͜ ͎͎͒ͪͯͦͦ ͍ͦ͋ͦΩΎ͍͎ͦͦͦ͘͟ ͣͦ͒ͯ͡Ό ζ˽͍ͪͦ͒ͤ͜͜ ͔͙ͭͣ ͔ͭͪ͊ͭͯͪͤͦ͜͡͝ 
͎͍͙͙ͤͫͭ͜͜͟͡η ͔͊͊͒ͤͦ͘͟͡ ͍ͦͫͤͦͤ͜ ͙ͨͪͤͼ͙͙ͨ ͔ͭͪ͊ͭͯͪͤͦ͜͡͝ ͎͍͙͙ͤͫͭ͜͜͟͡Φ ˿͔͙ͭͯ͒ͤͭ 
͒ͦͫ͒͗ͯ͜͡ΌͭΈ ͍͒ͣͤͤͦͫͭ͜͜͜ ͣ͗͜ ͍͒ͪͯͦ͊ͤͦ͟Ό ͭ͊ ͔͎ͤͣ͊ͭͦͪ͊͟͜ͺ͜;ͤͦΌ ͍͙ͣͦ͊ͣΦ 

ˤ͙͍͋ͪͦ͜͟͜ ͣͦ͒ͯ͜͡ ͍ ͍ͦͫͤͦͤͦͣͯ ͔͔͔ͦͫͪ͒͗ͤ͘͜ ͤ͊ ͍͙͍;͔ͤͤ͜ ͙ͫͯͣ͗ͤ͜ͻ ͘͜ 
͍͍͍ͣͦͦͤ͊ͫͭͦͣ͘ ͙͒ͫͼ͙ͨͤ͜͡Υ ͫͦͼ͎͍͙ͦͤͫͭ͊͜͜͜͟͡Σ ͙ͨͫͻ͎͍͙ͦͤͫͭ͊͜͜͟͡Σ ͦͪͨͯͫͤ͊͟Σ 
͙ͨͪ͊͒ͤ͊͟͡ ͎͍͙ͤͫͭ͊͜͜͟͡Σ ͍ͣͦ͊ ͭ͊ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͭͦ΅Φͦ ˸͔ͭͦΌ ͼ͙ͻ ͍ͣͦ͒ͯ͜͡ Ί 
͍͙ͪͦͭͦ͘͟ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͯͣ ͤ͜Έ  ͍͙ͤ͊͜;ͦ͟ ͍͙͙ͨͪͦͦ͒ͭ ͚͔ͫ͊ͣͦͫͭͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͤ͊ 
͔ͤ͊͗ͤͦͣͯ͡ ͍ͪͤ͜͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͊ͤ͊ͭ͜͡;͎ͤͦͦ ͭ͊ ͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͒͊ͭͤͦͫ͘-
ͭ͜ ͙͙ͪͦ͋ͭ͘ ͍͎͙͚͊ͦͣ ͍͔ͤͫͦ͟ ͯ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͚ͪ ͍͙ͦͭͦ͘͟ ͨͪͦͺ͜͡Έͤͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡Φ  

˻͋ͦΩ͍Ύ͍͙ͦͣ͘͟ ͔͔͔ͣͤͭͦͣ͡ ͎͙ͨͪͦͪ͊ͣ Ί ͙ͤ͊ͨͫ͊ͤͤΎ ͎͔ͣ͊ͫͭͪͫ͜Έͦ͟͝ 
͙ͪͦ͋ͦͭΣ ͎͊͊͘͡Έ͙ͤͣ ͦ͋ͫΎ͎ͦͣ ͯ мрллл ͍ͫ͜͡Φ ̂ ͍͚ͫͦ͝ ͪͦ͋ͦͭ͜ ͔͙ͫͭͯ͒ͤͭ ͍͙ͨͦͤͤ͜ 
͔͍͙ͨͪͦ͒ͣͦͤͫͭͪͯ͊ͭ ͔͒ͦͦͪͤͤ͟͜ ͔͙ͭͣ͊ͭ;͔ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͍͎ͨͤͦͦ ͔͍͎ͭͫͭͦͦͦ͟ 
Ύ͍͙΅͊Σ ͙͒͊ͭ ͚ͦͣͯ ͎͍͙ͤͫͭ͜͜͡;͙͚ͤ ͙ͦͨͫ  ͨͦ͜Ύ͔ͫͤͤͤΎ ͤ͊ ͔ͤ͊͗ͤͦͣͯ͡ ͍ͪͤ͜͜Φ 
˸͔ͭͦΌ ͎͔ͣ͊ͫͭͪͫ͜Έͦ͟͝ ͙ͪͦ͋ͦͭ Ί ͙ͨͦ͊͊ͭ͘͟ ͤ͊ͤͤ͘ΎΣ ͙ͦͭͪͣ͊ͤ͜ ͘ ͍ͣͦ͒ͯ͜͡Σ ͭ͊ 
͒͊ͭͤͫͭ͘͜Έ ͨͪ͊ͼΌ͍͙͊ͭ ͤ͊͒ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͣ ͍ ͫͭͦͭͤͦͣͯ͜ ͺͦͪͣ͊ͭ͜Φ 

˻͔ͭ͗Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͎͍ͦͦ͜͜͡͡  ͯˣ͎͔ͪͣͤͣͫ͜͜Έͦͣͯ͟ ͍͔͙͔ͯͤͪͫͭͭ͜͜ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͤ͊ ͍ͪͤ͜͜ ͍͋͊͊͊ͪ͊ͭͯ͟͡Σ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͭ͊ ͙͊ͫͨͪ͊ͤͭͯͪ͜Φ ˭͜ ͔͔ͫͭͯͨͤͣ 
͍͋͊͊͊ͪ͊͟͡ ͭ͊ ͎ͣ͊ͫͭͪ͊͜ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ ͍͙͙͙ͨͯͫͤ͟͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͨͪ͊ͼΌΌͭΈ 
͙͙ͯͫͤͣ ͭ͊ ͙ͨͫΈ͍͙͙ͣͦͣ ͔͔ͨͪ͊͒͊͟͡;͙͊ͣΣ ͍;͙͔ͭ͡Ύ͙ͣΣ ͙͗ͯͪͤ͊ͫͭ͊ͣ͜͡Σ 
ͨͯ͋͜͡ͼ͙͙ͫͭ͊ͣ ͭͦ΅ͦΦ ́͜Σ ͻͭͦ ͍͙ͪ͜΄ͯΊ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͯ ͫͺ͔ͪ͜ ͺ͎ͦͦ͜͜͡͡͝ 
ό͔ͤͦͣͤ͘͜͜ ͍͙ͣͦΣ ͔ͭͪ͊ͭͯͪ͊͜͡Σ ͎͍͙ͤͫͭ͊͜͜͟͡ύ ͍ͫͭͯͨ͊ΌͭΈ ͒ͦ ͙͊ͫͨͪ͊ͤͭͯͪ͜Φ ͔́ͪͣͤ͜ 
͍ͤ͊;͊ͤͤΎ ͫ͊͒͊͟͡Ί ͍͒͜ ͭͪΈͦͻΣ ͊͘ ͔͒ͤͤͦΌΣ ͒ͦ ΄͔͙ͫͭΣ ͊͘ ͊ͦ͘;ͤͦΌ ͺ͙ͦͪͣ͊ͣ 
͍ͤ͊;͊ͤͤΎΦ ˿ͭͯͨͤ͜Έ ͒ͦͭͦͪ͊͟ ͺͦͫͦ͜͡ͺ͜͝ ͤ͊͒͊ΊͭΈͫΎ ͍ ͪ͊͘͜ ͯͫͨ͜΄͎ͤͦͦ ͊͘ͻ͙ͫͭͯ 
͙͔͒ͫͪͭ͊ͼ͜͝ ͯ мллллл ͍ͫ͜͡ ώрϐΦ  

ˤ͙͍͙ͫͤͦ͟Φ ˽͍͒ͫͯͣͦͯ͜Ό;͙ ͍͙͔͔͊͒ͤ͟͡ ͍͙΅͔Σ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͍ͦͫͭ͊͜Σ 
͙ͦͭͪͣ͊ͤ͊ ͍ ͦ͒ͤͦͣͯ ͘ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝Σ Ί 
͍͙ͤ͊ͤͦ͘Ό ͍ ͯͫΈͦͣͯ ͍ͫͭ͜͜Σ ͦͫ͟͜͡Έ͙͟ ͍͙͙͙ͨͯͫͤ͟͟ ͙͋ͪͭ͊ͤͫΈ͙͟ͻ ˤ˹˭ Ί 
͔͙͙ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͣ͟͟Σ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙͙ͦ͊ͤͣ͜͟Σ ͣͦ͋͜͡Έ͙͙ͤͣΣ 
͎͋͊͊ͭͦͨͪͦͺ͜͡Έ͙͙ͤͣ ͺ͊ͻ͍͜ͼΎ͙ͣ ͋ͯ͒Έ-Ύͦ͟͝ ͎͊ͯ͘͜͡Φ ˣ͎͔ͪͣͤͣͫ͜͜Έ͙͚͟ 
͍͔͙͔ͯͤͪͫͭͭ͜Σ Ύ͟ ͙͚ͨͦͭͯ͗ͤ ͔͍͙ͨͪ͒ͫͭ͊ͤ͟ ͙͋ͪͭ͊ͤͫΈͦ͟͝ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ 
͚͒ͫͤ͘͜ΌΊ ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͤ͊ ͍͋͊͊͊ͪͫ͟͡Έͦͣͯ͟ ͭ͊ 
͎͔ͣ͊ͫͭͪͫ͜Έͦͣͯ͟ ͍ͪͤ͜ΎͻΦ ˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͟͜͡Έͫͭ͟͜Έ ͊͋ͭͯͪ͜͜Ί͍ͤͭ͜Σ Ύ͟͜ ͋͊͗͊ΌͭΈ 
͍͙͍;͙͊ͭ ͔ͤͦͣͤ͘͜͜ ͍͙ͣͦΣ ͯ͟͡ΈͭͯͪͯΣ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;ͤͦ͝ ͭ͊ 
ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤͦ͝ ͙͔ͫͫͭͣ ͪ͊ͤ͟͝ ͍ͫͭͯ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ 
΅ͦͪ͜;ͤͦ ͪͦͫͭ͊͘ΊΣ ͍͍͒ͨͦ͒ͤͦ͜͜Σ ͙͋ͪͭ͊ͤͫΈ͙͚͟ ͯͪΎ͒  ͜ ͫͯͫͨ͜͡Έ͍ͫͭͦ ͙͍͊ͭͤͦ͟ 
ͨͪ͊ͼΌΌͭΈ ͤ͊͒ ͯ͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύͣ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡ 
( ;͙͔͍ͯͭ͜͡Σ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ ͔͔ͨͪ͊͒͊͟͡;͍͜ ͭͦ΅ͦύ ώоϐΣ ΅ͦ 
͍͒ͦ͋ͪ͊͗͊͜ΊͭΈͫΎ ͤ͊ ͋͘͜͡Έ΄͔ͤͤ͜ ͟͜͡Έͦͫͭ͟͜ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜  ͜ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ 
ͺ͎ͦͦ͜͜͡͡;͎ͤͦͦ ͨͪͦͺ͜͡ΌΣ ͪͦ͘΄͙͔ͪͤͤ͜ ͍͘ΩΎ͍͘͟͜ ͣ͗͜ ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜ ͘ ͙ͪͤ͘͜ͻ 
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ͪ͊ͤ͟͝ ͍ͫͭͯ͜Σ ͍͙ͨ͒͜΅͔ͤͤΎ ͔͙ͨͪͫͭ͗ͤͦͫͭ͜ ͨͪͦͺ͔͚ͫ͜Σ Ύ͟͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ 
͍ͨͦΩΎ͊ͤ͘͜ ͘ ͔͙͙ͤͦͣͤͣ͘͜ ͍͙ͣͦ͊ͣΦ 

˽͔͔͙͍͙ͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˿͙͔ͫͭͣ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͎͍ͦͦ͜͜͡͡ ͍ ̂ͪ͊ͤ͟͜͝ ͔ͨͦͭͪ͋ͯΊ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͭ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡ΎΣ 
΅ͦ͋ ͍͍͙͒ͨͦ͒͊ͭ͜͜ Ί͍͔͚ͪͦͨͫΈ͙ͣ͟ ͫͭ͊ͤ͒͊ͪͭ͊ͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ˨͍ͦͫ͒͜ ˤ͔͙ͦ͟͡͝ 
ˣ͙ͪͭ͊ͤ͜͝ ͍͊ͫ͒͘͜;ͯΊΣ ΅ͦ ͍͙ͦͫͤͦͤͣ ͍͊͒͊ͤͤ͘Ύͣ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͍͙΅͎ͦͦ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͙ͪ͊ͤ͟͝ Ί ͔͔͊͋ͨ͘͘;͙͙ͭ ͔͍ͫͭͯ͒ͤͭ͜ Ύ͙͙ͫͤͣ͟͜ ͙ͨͪ͊ͭ͟;͙͙ͤͣ 
ͤ͊ͤͤ͘Ύ͙ͣ ͘ ͨͪͦͺ͜͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͫͺ͍͙ͦͪͣͯ͊ͭ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ 
͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ͣ ͤͤ͜Ύ ͭ͊ ͍͙ͤ͊;͙͟Σ ͍͙͙ͪͦͤͯͭ͘ 
ͤ͜΄͍ͦͣͦͤͯ ͙͍ͦͣͯͤ͊ͭͤͯ͟͜͟  ͚͎͍͍ͤͦͪ͊ͤͦͤ͊͘͜͟͡͝;ͯ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ 
͔͙ͦͤͯͪͤͭͦ͒͊ͭͤ͘͟͟ͻΣ ͒͜Ί͍͙ͻΣ ͔͙͍͙ͪ͊ͭͤ͟ͻΣ ͣͦ͋͜͡Έ͙ͤͻΣ ͙͍͙͊ͭͤ͟ͻ ͺ͊ͻ͍͜ͼ͍͜Σ 
͙͒͊ͭͤ͘ͻ ͍͙͍͙ͦͤͯ͊ͭ͟ ͨͪͦͺ͔͚ͫͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͙͗ͭͭΊ͍͙ͻ ͙ͫͭͯ͊ͼ͜Ύͻ ͊͘ ͙ͪͤ͘͜ͻ 
͍ͯͣͦ ͤ͊ ͍͙ͫͦͦͣͯ͟ ͍ͪͤ͜͜Φ ́ͦͣͯΣ ͒ͦ ͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ ͤ͊ͨͪΎ͍ͣ͜ ͍͙ͤ͊ͯͦ͟ͻ 
͍ͪͦ͒ͦ͘͜͟ ͍͍͊͗͊Ίͣͦ ͊͘ ͒ͦͼ͜͡Έ͔ͤ ͍͔͙͒ͤͫͭ͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͺ͎͍ͦͦ͜͜͡͡Σ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΣ 
͙ͨͭ͊ͤΈ ͯ͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͎ͨͪͦͪ͊ͣ ͍͋͊͊͊ͪ͊͟͡Σ ͔ͫͨͼ͊ͫͭ͊͜͜͡ 
ͭ͊ ͎ͣ͊ͫͭͪ͊͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͙̂ͪ͊ͤ͟͝Φ  
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ͺ͙͎͍ͦͦͦ͡͡ ͍ ͒͊ͤͤͦͣ ͍͔͔͙͙͊͒ͤ͘Σ ͪ͊ͫͪ͟·͍͔͊ͭ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͦ͋ͯ;͔͙ͤΎΣ ;ͭͦ ͍͔͔ͣͫͭ 
͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͺ͙͎͍ͦͦͦ͡͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͎͍ͨͦ͒ͦͭͦ͊͟ ͺ͙͎͍ͦͦͦ͡͡Σ ͣͦ͒ͯ͡Έͤ͊Ύ 
͙͔ͫͫͭͣ͊Σ ͔͙͔ͪ͒ͭͤͦ͟ ͤ͊͘;͔͙͔ͤΣ ͍͋͊͊͊ͪ͟͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ·ͻ ͤ͊ͯ͟Σ ͎͙ͣ͊ͫͭͪ ͎͙ͯͣ͊ͤͭ͊ͪͤ·ͻ 
ͤ͊ͯ͟Φ 

SUMMARY 
Podolyanska A. The Analysis of the Syllabus of  BA and MA Programs in Language 

Courses in the University of Birmingham. 

The peculiarities of professional training of philologists in the universities of Great 
Britain are shown in the article. On the example of the  School of Languages, Cultures, Art 
History and Music at College of Humanities of the University of Birmingham the author 
analyses the content, forms and methods of the professional training of philologists at 
bachelor and master levels. Detailed description of the BA and MA programs syllabuses with 
a list of compulsory and optional modules and their credit values are depicted in the 
publication. The author finds out that among a great variety of teaching methods most 
popular in teaching foreign languages at the University of Birmingham are: the 
communicative, audio-ƭƛƴƎǳŀƭΣ ζōǊŀƛƴ-ǎǘƻǊƳη ƳŜǘƘƻŘǎΦ ¢ƘŜƻǊŜǘƛŎŀƭ ƳŀǘŜǊƛŀƭ ƛǎ ƎƛǾŜƴ Ƴƻǎǘƭȅ 
at lectures, followed by a number of practical classes, which have a form of small groups. 
Great attention in the educational process is paid to the tutorials. The teaching and learning 
foreign languages at the University of Birmingham are mainly aimed at the foreign language 
competence development, thus classes are organized in such a way that the students speak 
the target language much. One of the characteristic features of high quality training of 
philologists is the year abroad module, which takes place in the third university year. The 
students have a great opportunity to improve their level of foreign language, face the 
realities of socio-cultural life of people, who speak the target language. The students choose 
one of the forms of completing the module: to be an assistant in German or Austrian school 
from British Council, to study at one of the sister-universities, to  work for a foreign company 
where German is an official language. This module is the most interesting and favourite 
among the students. They continue their study with almost completed idea of the future 
plans: either to work at school, or to continue study in order to gain MA degree. If the 
students choose the second option, they have to spend a year (full-time) or two (part-time) at 
Birmingham more. MA programs have also module structure ς the students study 
ŎƻƳǇǳƭǎƻǊȅ ŀƴŘ ƻǇǘƛƻƴŀƭ ƳƻŘǳƭŜǎΦ ¢ƘŜ ŀǳǘƘƻǊ ŀƴŀƭȅǎŜǎ a! ǇǊƻƎǊŀƳ ƛƴ ζ[ƛǘŜǊŀǘǳǊŜ 
Linguisticǎη ŎƻǳǊǎŜ ǿƛǘƘ ŀ ŘŜǘŀƛƭŜŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎΦ hƴŜ ƻŦ ǘƘŜ ŎƻƳǇǳƭǎƻǊȅ 
elements of MA program is the dissertation. So, the professional training of philologists in the 
University of Birmingham is realized at bachelor and master levels. 

Key words: professional training of philologists, a modular system, credit value, 
Bachelor of Arts, Master of Arts. 
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˨ˢ˹˱̒Φ ˿ˮ˿́˩˸ˢ ˻˿ˤ˱́ˮ ˨ˢ˹˱˲ 
 

̂ ͫͭ͊ͭͭ͜ ͍͙͔͊͒ͤ͟͡ ͍ͦͨͪͦ͒ͤ͜͜ ͙ͦͤ͊͘͟  ͚͙͍ͦͫͦ͋ͦͫͭ͜͡ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͒͊ͤͫΈͦ͟͝ 
͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Φ ˽͍ͪͦ͊ͤ͊ͦ͊ͤ͘͜͡ ͦ ͍ͦͫͤͦͤ͜ ͔͙ͭ͊ͨ ͝͝ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͍͔ͫͭ͊ͤͦͤͤ͡ΎΦ 
ˤ͙͔͊͒ͤͦ͟͡ ͔͙͊ͫͨͭ͟ ͙ͪͦ͋ͦͭ ͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡ ͙ͪͤ͘͜ͻ ͍͍ͪͤ͜͜ ͍͒͜ ͨͦ;͍͊ͭͦͦ͟͝ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟͝ 
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΄͙ͦ͟͡ ͒ͦ ͍͙΅͙ͻ ͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡Φ ˭͔ͪͦ͋ͤͦ͡ ͊͟ͼ͔ͤͭ ͤ͊ ͔ͺ͔͙͍ͭͤ͟͜ ͔͙ͣͭͦ͒ ͭ͊ 
͙ͨͪͤͼ͙͙ͨ ͙ͪͦ͋ͦͭ ΄͟͜͡Σ ͯ;͙͙͡΅  ͍͔͙͔͍ͯͤͪͫͭͭ͜͜͜Φ ́͊ͦ͗͟ ͙͔ͨͪ͒ͤͦ͜͡ ͍͎ͯ͊ͯ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ 
͙͗ͭͭΎ ͎ͪͦͣ͊͒Ύͤ  ͍˨ ͊ͤ͜͝Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜Σ ͍ͦ͋ͦΩΎ͍ͦ͊͘͟ ͍ͦͫͭ͊͜Σ ͔͍͒ͪ͗͊ͤ͜ ͙͎͍͊ͫͤͯ͊ͤͤΎΣ 
͙͍ͨͪ͊ͭͤ͜ ͍ͦͫͭͤ͜͜ ͙͊͊͒͘͟͡Σ ͍͙΅͊ ͍ͦͫͭ͊͜Σ ͍͍͊ͦͤͦ͒͊ͫͭͦ͘͟Σ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤ͙͍͙͙͊͗ͣ͡ ͙ͦͤ͊͊ͣ͘͟ ͫͯ;͊ͫͤͦ͝ ͍ͦͫͭͤ͜Έͦ͝ 
͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͍ ˨͊ͤ͜͝ Ί ͔ͤͭͪͤ͊͜ͼͦͤ͊͊͘͜͜͡ͼ͜Ύ ͣͫͭͯ͘͜ ͍ͤ͊;͊ͤͤΎ  ͚ ͍͙͒ͪͭͫͭ͜͟͜Έ 
͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣΣ ͝͝ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͍ Ί͍͔͚ͪͦͨͫΈ͙͚͟ ͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜Τ 
͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜Ύ ͍͙ͦͫͭ͜Τ ͯ͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͍ͤͫ͜Έͦ͟͝ ͣͦͦ͒͜͡ ͒ͦ ͍ͫͭͯͨͯ 
 ͯ ͍ͫͭ͜ ͨͪ͊ͼ͜Φ ̂ ͼΈͦͣͯ ͍͘ΩΎͯ͘͟ ͍ ͪ͊ͤ͟͜͝ ͙͚ͨͪͤΎͭ ͦ ͙ͤͯ͘͟ ͍͊ͦͤͦ͒͊͘͟;͙ͻ 
͔͍͒ͦͯͣͤͭ͟͜Σ ͔͔ͫͪ͒ ͙ͤͻ ς ˭͊ͦͤ͟ ͨͪͦ ͒͜Ύ͡Έͤͫͭ͜Έ ͍͊͊͒͘͟͜͡ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ 
όмффлύΣ ͊ͭ͟ Ѕ 459 ζʕ ͙͒ͪͭ͊͜͟ ͣͦͦ͒͗ͤ͊͜͡ ͍ͦͫͭ͊͜η όмффпύΣ ͤ͊͊͘͟ ˸͔͍ͤͫͭͪͫͭ͊͜͜ 
͍͙ͦͫͭ͜ ˨͊ͤ͜͝ Ѕ тфм ͨͪͦ ͍͙͒ͪͭͯ͜͟ ͣͦͦ͒͗ͤͦͣͯ͜͡ ͍ͦͫͭͯ͜ όмффпύΣ ˭͊ͦͤ͟ ͨͪͦ 
ͨͪͦͺ͔͚ͫͤͯ͜ ͍ͦͫͭͯ͜ όмфффύ ͭ͊ ͤ͜Φ [5, 93ς96]. 

˿͒͜͡ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͔ͭΣ ΅ͦ Ί͒ͤͫͭ͜Έ ͍͙͎ͣͦ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͔͍ͣͤͫͭͪͫͭͦ͜͜ 
͙ͨ͒ͭͪͣͯ͜Ί ͯ ͙͚ͨͪͦͫͭ ͫͨͦͫ͋͜Φ ˨ͦ ͨͦ;͊ͭͯ͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͪͦͯ͟ ͍ͫ͜ ΄͙ͦ͟͡Σ  ͯͭͦͣͯ 
;͙ͫ͜͡ ͙͍ͨͪ͊ͭͤ͜ ό͙͙ͨͪ͋ͤͦ͘͡ мл ҈ ͍͒͜ ͎͊͊͘͡Έ͎ͤͦͦ ;͙ͫ͊͡ύΣ ͙ͦͭͪͣͯΌͭΈ ͔͔ͨͪ͜͟͡ 
ͤ͊ͤ͘ΈΣ Ύ͟͜ ͙͒ͭ͜ ͍͙ͨͦͤͤ͜ ͙ͣ͊ͭ ͒ͦ ͚͎ͦͦ ͍͔͊ͪ͘΄͔ͤͤΎΦ ̂ ͤ͟͜ͼ͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͪͦͯ͟ 
͍ͨͪͦͦ͒ΎͭΈͫΎ ͔͔͍͙ͨͪͪ͜͟ ͔͙ͤͫͨͭͦͪ͊ͣ͜͟  ͚͋͊ͭΈ͙͊ͣ͟Φ ˣ͊ͭΈ͙͟ ͫ͊ͣ͜ ͙ͦ͋ͪ͊ΌͭΈ 
΄ͦͯ͟͡Σ ͔͒ ͔͋ͯ͒ ͍;͙͙ͭͫΎ ͝ͻͤΎ ͙͙͒ͭͤ͊Φ ̂;ͤ͜ ͭ͊ͦ͗͟ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͍͙͙͙͋ͪ͊ͭ ͫͦ͋͜ 
͍͙͊͒͊͟͡;͊Φ ͔͔̉ͪ͘ ΄͟͜͡Έͤ ͯͪ͊͒ͯ ͋͊ͭΈ͙͟ ͭ͊ ͯ;ͤ͜ ͣͦ͗ͯͭΈ ͍͙͎͙ͣ͊͊ͭ ͍͘͜͡Έ͔ͤͤͤΎ 
͍͙͊͒͊͟͡;͊Φ ˴͔ͦ͗ͤ ͔͎͎ͨ͒͊ͦ ͔͎ͪͯ͡Ύͪͤͦ ͨͪͦͻ͙ͦ͒ͭΈ ͔͔͎͍ͨͪͨ͒ͦͭͦͯ͜͟Φ ˨͔ ͜ Ύ͟ ς 
͚͎ͦͦ ͍͙͋ͪ͜Φ ˢ͔͡ ͍ͤ͜ ͍ͦ͋ͦ͘ΩΎ͙͚͊ͤ͘ ͙ͨͦ͒͊ͭ ͔͒ͦͯͣͤͭ͟ ͨͪͦ ͍͙ͨ͒͜΅͔ͤͤΎ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝Σ ͤ͊͜͟΄͔ ͼ͔ ͨͦͤ͊͘;͙ͭΈͫΎ ͤ͊ ͊ͪͨ͘͡ ͊ͭ.͜ ˹͚͊;͊ͫͭ͜΄͔ ͍;͙͔ͭ͜͡ ͫ͊ͣ͜ 
ͦͨ͊͡;ͯΌͭΈ ͍ͫͦΊ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍ͤ͊ͭ͜Έ ͍͙ͭͪ͊;͊ΌͭΈ ͤ͊ ͤΈ͎ͦͦ ;͙͊ͫͭͤͯ ͍͙͒ͨͯͫͭ͜͟Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ. ˻ͫͭ͊ͤͤͣ͜ ;͊ͫͦͣ ͍ ̂ͪ͊ͤ͟͜͝ 
ͨͪͦͫ͒͗ͯ͜͡ΊͭΈͫΎ ͔͔ͭͤ͒ͤͼ͜Ύ ͒ͦ ͍͙͍;͔ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͍ͦͫͭͤ͜͜ͻ ͙͔ͫͫͭͣ 
͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͙͟ͻ ͪ͊ͤ͟͝Φ ˣ͎͊͊ͭͦ ͍ͤ͊ͯͦ͟ͼ͍͜ ͒ͦͫ͒͗ͯ͜͡ΌͭΈ ͪͦ͋ͦͭͯ ͍ͦͫͭͤ͜͜ͻ 
͍͊͊͒͘͟͜͡ ͙ͪͤ͘͜ͻ ͍͍ͪͤ͜͜Φ ́͊͟Σ ͔͙ͨͪͦ͋ͣ͡ ͍͙ͦͫͭ͜ ˨͊ͤ͜͝ ͍͙͍;͙͊͡Υ ́Φ ˨ ͔ͫΎ͍ͭͦΣ 
ˢΦ ˴ ͯ͘Έ͙ͣͤͫΈ͙͚͟Σ ˻Φ ˻ ͎͜Ίͤͦ͟Σ ˤΦ ˾ ͎ͦͤͫ͜Έ͙͚͟Σ ˢΦ ˾ ͦ͡Ύ͟Σ ˥Φ ˿ ͎͊͊;Σ ˶Φ ˿ ͎͊͜Ί͍͊Σ 
˹Φ ̊ ͎͚ͯ͊͜͡ ͭ͊ ͤ͜΄͜ ͍;͔ͤ͜  ͚ͤ ͍͊ͯͦ͟ͼ͜Φ 

˸͔ͭͦΌ ͙ͤ͊ͨͫ͊ͤͤΎ ͒͊ͤͤͦ͝ ͫͭ͊ͭͭ͜ Ί ͙ͨͦ͊͊ͭ͘͟ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͒͊ͤͫ Έͦ͟͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡. ̂ ͚͒͊ͤ͜ ͫͭ͊ͭͭ͜ ͙ͣ ͎ͪͦ͘͡Ύ͔ͤͣͦ ͫͤͯ͜Ό;͜ 
͙͊͊͒͘͟͡ ͒͡Ύ ͔͚͒ͭ͜Σ ͣͦͦ͒͜͡ ͭ͊ ͙͒ͦͪͦͫ͡ͻΦ ́͊ͦ͗͟ ͘ΩΎͫͯΊͣͦΣ Ύ͟͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͍͙ͦͤ ͣ͊ΌͭΈΦ C͙ ͔ͫͭͣ͊ ͍͙ͦͫͭ͜ ˨͊ͤ͜͝ Ί ͦ͒ͤ͜ΊΌ ͘ ͚ͤ͊͋͜͡Έ΄ 
͔͙͒ͣͦͪ͊ͭ͟;͙ͤͻ ͯ ͍ͫͭ͜͜Σ ͨͦͪΎ͒ ͘͜ ͍͔̊ͼ͜ΊΌ ͭ͊ ˹͔͙͒ͪ͊ͤ͒͊ͣ͜͡Φ ˽͙ͪ ͼΈͦͣͯΣ 
͔͔ͫͪ͒ ͎͒ͦͪͦͫͦͦ͡ ͔͔ͤ͊ͫͤͤ͡Ύ ˨͊ͤ͜͝ ͒ͦ͡Ύ ͔͎͙ͤͪ͊ͣͦͭͤͻ ͔ͤ ͔͔͍͙ͨͪ΅ͯΊ м %, 
ͭͦͣͯ ˨͊ͤ͜Ύ ς ͼ͔ ΅͔ ͚ ͪ͊ͤ͊͟͝ ͍͔͎ͫ͊͊͘͡Έͤͦ͝ ͎ͪ͊ͣͦͭͤͦͫͭ͜Φ  

˨͊ͤͫ Έ͊͟ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ͒͜Ί ͘ мффп ͪͦͯ͟Φ ˤͦͤ͊ ͒͊Ί ͍͙͚ͨͦͤ ͦͤͭͪͦ͟͡Έ 
͋͊ͭΈ͊ͣ͟ ς ͍͙ͦͤ ͍͙ͪ͜΄ͯΌͭΈΥ ͻ͙͙ͦ͒ͭ ͙͙͒ͭͤ͜ ͍ ΄ͦͯ͟͡ ;͙ ͤ͜Η ˭͊ͦͤ͟ ͔͔ͨͪ͒͋͊;͊Ί 
͍ͦ͋ͦΩΎ͍ͦͯ͘͟ ͍ͦͫͭͯ͜ ͘ т ͒ͦ мс ͍ͪͦ͟͜Σ ͔͊͡ ͙ͨͪ ͼΈͦͣͯ ͙͒ͭ͜ ͔ͤ ͦ͘ ͍͋ͦΩΎ͊ͤ͘͜ 
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͍͍͍͙͒͒ͯ͊ͭ͜͜ ΄ͦͯ͟͡Φ ˻͙ͭͪͣ͊ͤͤΎ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ ͍͙ͦͫͭ͜͝ ς ͔͋ͦ͘͟΄͍ͭͦͤΦ͔ ˽͔ͪͦ͒͜ 
͍ͦ͋ͦΩΎ͍ͦͦ͘͟͝ ͍͙ͦͫͭ͜Υ ͘ м ͔ͫͪͨͤΎ ͎ͭͦͦ ͪͦͯ͟Σ ͙ͦ͟͡ ͙͙͒ͭͤ͜ ͍͙͍͙ͨͦͤͦͫ͡Ύ т ͍ͪͦ͟͜Σ ͜ 
͒ͦ ом ͙ͨͤ͡Ύ ͎ͭͦͦ ͪͦͯ͟Σ ͙ͦ͟͡ ͙͙͒ͭͤ͊ ͊ͤ͘͟͜;͙͊͡ ф ͊ͫ͟͡Σ ͊ ͤ ͍͊;͊ͤͤΎ ͍ ͎͍ͨ͒ͦͭͦ͜;͙ͻ 
͜ мл ͊ͫ͊͟͡ͻ ͔ͤ Ί ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟Φ x ͜͡Έ΄͊ ;͙͊ͫͭͤ͊ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍ͯͫͭ͊ͤͦ ͙͍ͨͪ͊ͭͤͦ͝ 
͍͙ͦͫͭ͜ ς ͔͍͒ͪ͗͊ͤ͜ ͋Ό͔͒͗ͭͤ͜ ͙͎͍͊ͫͤͯ͊ͤͤΎΦ ˭͍͍͊ͦͤͦ͒͊ͫͭͦͣ͟ ͍͒ͦͦ͘͡ΎΌͭΈͫΎ ͭ͊͟͜ 
͍͙͙͒ ͙͍͙ͨͪ͊ͭͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Υ ͙͒ͭΎ;͜ ͙ͫ͊͒͟Σ ͔͔ͫͪ͒ͤ͜ ΄͙ͦ͟͡Σ ͘ ;͙ͫ͊͡ 
͎͊͊͘͡Έ͙ͤͻ ͍͙΅͙ͻ ͔͔ͫͪ͒ͤ͜ͻ ΄͟͜͡ ς ͭ͜͡Έ͙͟ ͎ͣͤ͊͘͜͜͝ ͭ͊ ͍͙΅͜ ͤ͊ͪͦ͒ͤ͜ ΄͙ͦ͟͡Φ 
˽͙͍ͪ͊ͭͤ͜ ͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͔͊͋ͦͪͦͤͤ͘͜Φ 

˿͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͍ ͍ͦͫͤͦ͜ ͍ͦͫͭͤ͜Έͦ͝ ͔ͪͺ͙ͦͪͣ мффп ͪͦͯ͟ ͔͙͗ͭ͡Έ ͔͒͜Ύ 
ͨͪͦ ͔ͭΣ ΅ͦ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͨͪͦͼ͔͍ͫ͜ ͜ ͍͙ͨ͒͜΅͔ͤͤΎ Ύͦͫͭ͟͜ 
͍ͤ͊;͊ͤͤΎ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙ͨͪͦͦ͒ͭ ζ͒ ͔ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ό ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͍ͯͫͭ͊ͤͦ 
͍͙ͦͫͭ͜ ͘ ͔ͣͭͦΌ ͣͤͣ͊͘͜͜͜ͼ͜͝ ͔ͦͤͯͪͤ͟͟ͼ͜͝ ͣ͗͜ ͙͙ͤͣη [1, 109ςммпϐΦ ͙́͊ͣ͟ 
;͙ͤͦͣΣ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͫͦ͋ͦ͒ ͍͙͋ͦͪͯ ͤ͊ͨͪΎͣͯ ͍ͤ͊;͊ͤͤΎ  ͚͍ͤ͊;͊͡Έ͎ͤͦͦ 
͊͊͒ͯ͘͟͡ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ͍͙͚ͦͫͤͦͤ ͔͔͔ͣͤͭ͡ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ΄͙ͦ͟͡Φ 
˨͔ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ύ ͭ ͊ ͔͙͒ͣͦͪ͊ͭ͟;ͤ͜ ͙ͨͪͤͼ͙͙ͨ ͯ͘ ͍ͣͦ͡ΌΌͭΈ ͍͙͔͒ͤͤ͜͡Ύ 
͒ͦͫͭ͊ͭͤΈͦ͝ ͟͜͡Έͦͫͭ͟͜ ͦ͟΄͍ͭ͜Σ ͯͪ ͊ͻ͍ͯ͊ͤͤΎ ͔ͨͦͭͪ͋ ͯ;͍ͤ͜Σ ͤ͊Ύ͍ͤͫͭ͜Έ 
͊͡Έ͔͙͍͙ͭͪͤ͊ͭͤͻ ͔͍͙͒ͪ͗͊ͤͻ ΄͟͜͡Φ ˹͔͔͊͗ͤ͘͜͡ ΄͙ͦ͟͡Σ ͨͦ͊͘΄͟͜͡Έ͔ͤ ͍ͤ͊;͊ͤͤΎ 
 ͚͔͋͘͜͡; ͙ͪͤ͘͜ͻ ͍͙΅͙ͻ ͙ͤ͊ͪͦ͒ͤͻ ΄͟͜͡ Ί ͒ͦ͊ͦͣ͘͟ ͎ͭͦͦΣ ΅ͦ ͍ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͍ 
˨͊ͤ͜͝ ͔͔ͨͪ͒ ͦ͗ͤͦ͟Ό ͡Ό͙͒ͤͦΌ ͍͙͒ͪͭ͊͜͟ ͣ͊ͫ͊ ͙͍͔͚ͣͦ͗ͦͫͭ͡Φ  

̂ ͔ͣ͗͊ͻ ͔ͪͺ͙ͦͪͣ ͭͪ͊ͤͫͺ͍͙ͦͪͣͯ͊ͫ͡Ύ  ͚͔͙ͣͭͦ͒ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜ΌΥ 
͔͒ͭ͊͡Έ͙͚ͤ ͜ ͔͔ͪͭ͡Έ͙͚ͤ ͦͤͭͪͦ͟͡Έ ͊͘ ͒͜Ύ͡Έͤͫͭ͜Ό ΄͟͜͡ ͙͍ͣͤͫ͘͜Ύ ͍͙ͤ͊͘;͔ͤͤΎͣ 
ͫͨ͜͡Έ͙ͤͻ ͼ͔͚͜͡  ͤ͊ͨͪ͜Ύ͍ͣ͜ ͝ͻ ͙ͪͦ͋ͦͭΦ ˢ͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ 
ͫΈ͎ͦͦ͒ͤ͜ ͍͍͙͒ͦ͒ͭ͜ΈͫΎ ͤ͊͘;ͤͦ ͋͜͡Έ΄͊ ͪͦ͡Έ ͯ ͙͚ͨͪͤΎͭͭ͜ ͔ͦͤͦͣ͟͜;͙ͤͻ ͭ͊ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͪ͜΄͔ͤΈΦ ˿͔ͤͫ ͼΈ͎ͦͦ ͍͍͍͔͔ͤͦͦ͒ͤͤΎ ς ͯ ͍͙ͨ͒͜΅͔ͤͤ͜ ͎ͤͯ;ͦͫͭ͟͜ 
͙ͪͦ͋ͦͭ  ͚͍ ͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ΄͟͜͡ ͔͔ͨͪ͒ ͙͙ͭͣΣ ͒͡Ύ ͎ͦͦ͟ ͍͙ͦͤ ͙ͨͪͤ͊͘;͔ͤ͜Φ  

˴ͪͣ͜ ͎ͭͦͦΣ ͘ м ͫ͜;ͤΎ мффл ͪͦͯ͟ ͙ͤ͊͋ͯ͡ ;͙ͤͤͦͫͭ͜ ͍ͤͦ͜ ͍͙ͨͪ͊͊͡Σ ͊͘ Ύ͙͙ͣ͟ 
͍ͨͪ͊͊ ΄͟͜͡Έͤͦ͝ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͨͦͣͭͤͦ͜ ͙͙ͫͦͪͦͭͫ͟͡ΎΦ ˴ ͦ΄͙ͭ ͒͡Ύ ͙ͯͭͪͣ͊ͤͤΎ ΄͟͜͡ 
͙ͤ͊ͦͨ͟;ͯΌͭΈͫΎ ͤ͊ ͪ͊ͻͯͤ͊͟ͻ ͣͯͤ͜ͼ͙͔ͨ͊ͭͭͯ͜͡Σ ͍͙͒͘͜͟ ͚ ͪͦͨͦ͒͘͜͡ΎΌͭΈͫΎ ͨͦ 
ͣͫ͜ͼΎͻΦ ˹ ͚͊ͣ͊ͤͤΎ ͭ͊ ͍͘͜͡Έ͔ͤͤͤΎ ͍;͙͔͍ͭ͜͡ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͣͯͤ͜ͼ͙ͨ͊͡ΈͤͦΌ ͪ͊͒ͦΌ 
;͔͔ͪ͘ ΄͟͜͡Έͤͯ ͪ͊͒ͯΦ ̊͟͜͡Έͤ͊ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜Ύ ͔ͤ ͣ͊Ί ͍ͨͪ͊͊Σ Ύ͟ ͪ͊ͤ͜΄͔Σ 
͚ͫ͊ͣͦͫͭͤͦ͜ ͪͦͨͦ͒͘͜͡Ύ͙ͭ ͯ;͍ͤ͜ ͊͘ ͒͋ͤͦͫͭ͘͜Ύ͙ͣ ͭ͊ ͤ͊ ͼ͚͜ ͍ͦͫͤͦ͜ ͺ͍͙ͦͪͣͯ͊ͭ 
͙͊ͫ͟͡Φ ˱Σ ͔ͤ͊ͪ΄ͭ͜Σ ΄͟͜͡Έͤ͊ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜Ύ ͔ͤ ͔ͣͦ͗ ͦ͒ͤͦͦͫ͋ͤͦ͜ ͪͦͨͦ͒͘͜͡Ύ͙ͭ 
͙͔ͫͭͨͤ͒͜͝ ͣ͗͜ ͯ;ͤΎ͙ͣΦ ˿͍ͨͪ͊͊ ͍ ͭͦͣͯΣ ΅ͦ ͙͔ͫͫͭͣ͊ ͍͒ͦ͒͊ͭͦͦ͟͝ ͍͙ͦͫͭ͜ ͍ ˨͊ͤ͜͝ 
ͨ͊ͭͤ͊͡Φ ˱ ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ ͍͙͙ͭ͊͊ͤͦͭ͡ͻ ͔͚͒ͭ͜ ͍͔ͫͭͦͪͤ͊ ͙͔ͫͫͭͣ͊ ͎͍ͪ͊ͤͭ͜Σ ͭͦ͋ͭͦ 
͙͔͚ͫͭͨͤ͒͜Φ ˻ͪͣ͟͜ ΄͟͜͡Έͤͦ͝ ͙ͪ͊͒Σ ͒͜ΌͭΈ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͭ͊ ͯ;͍ͤͫ͜Έ͊͟ ͙ͪ͊͒Φ ˽͔ͪ΄͊ 
ͨͪ͊ͼΌΊ ͨ͒͜ ͍ͯͨͪ͊ͤͤ͜͡Ύͣ ͙͔͒ͪͭͦͪ͊͟ ͭ͊ ͍͙ͪ͜΄ͯΊ ͔͙ͣͭͦ͒;ͤ͜ ͍͊͒͊ͤͤ͘ΎΦ ̂;͍ͤͫ͜Έ͊͟ 
ͪ͊͒͊ ͍͟͡Ό;͊Ί ͜ ΄ͦ͟͡Ύ͍ͪ͜Σ ͜ ͔͎͎͍ͨ͒͊ͦ͜Σ ͔͊͡ ͍;͙͔ͭ͜͡ ͣ͊ΌͭΈ ͭ͜͡Έ͙͟ ͒ͦͪ͊͒;͜ ͎͙ͦͦͫ͡Φ 
̂;͍ͤͫ͜Έ͊͟ ͪ͊͒͊ ͍ͨͦΩΎ͊ͤ͘ ͊ ͘͜ ΄͟͜͡ΈͤͦΌ ͪ͊͒ͦΌΣ ͊ ͭΣ͊ ͯ ͍ͫͦΌ ;͔͎ͪͯΣ ͘ 
ͣͯͤ͜ͼ͙ͨ͊͡ΈͤͦΌ. ˹͊ ͪͦͫͯ͒͘ ΄͟͜͡Έͤͦ͝ ͙ͪ͊͒ ͙͊͘͡΄͔ͤͦ ͍͙ͤ͊͘;͔ͤͤΎ ͔͎ͫͭͪ͊ͭ͜͝ 
͍͙ͪͦͭͯ͘͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Φ ˨ ͦ ΄͟͜͡Έͤͦ͝ ͙ͪ͊͒ ͍ͻͦ͒ΎͭΈ т ͋͊ͭΈ͍͟͜Σ ͍͒͊ 
͔͎͎͙ͨ͒͊ͦΣ ͍͒͊ ͯ;ͤ͜ ͭ͊ ͔͍͙ͨͪ͒ͫͭ͊ͤ͟ ͔ͣͪ͜͝Σ Ύ͙͚͟ ͣ͊Ί ͍ͨͪ͊ͦ ͒ͦͪ͊͒;͎ͦͦ ͎ͦͦͫͯ͡Φ ˹͜ 
͔͍ͣͤͫͭͪͫͭͦ͜͜Σ ͤ͜ ͣͯͤ͜ͼ͙͔͙ͨ͊ͭͭ͜͡ ͔ͤ ͔͎͔ͪ͊ͣͤͭͯ͡ΌͭΈ ͝ͻ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ˿͔͔ͪ͒ͤΎ 
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͍ͦͫͭ͊͜ ͍ ˨͊ͤ͜͝ Ί ͔͋ͦ͘͟΄͍ͭͦͤͦΌ ͭ ͊ ͎͊͊͘͡ΈͤͦΌΦ ̂ͫ ͜ ͙͒ͭ͜ ͍͒͜ т ͒ͦ мт ͍ͪͦ͟͜ 
ͨͪͦͭΎ͎ͦͣ ф ͍ͪͦ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͍ ͎͊͊͘͡Έ͚ͤ͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ όFolkescoleύΦ ̂ 
͔͍͙͒ͪ͗͊ͤͻ ΄ͦ͊͟͡ͻ Ί ͭ͊ͦ͗͟ ͺ͊ͯ͟͡Έ͙͍͙͚ͭ͊ͭͤ мл-͚ ͊ͫ͟͡ ώоϐΦ 

ˤ͙͙͚͒͊ͤ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͍ͤ͊;͊ͤͤΎ ͯ ΄ͦ͟͜͡ ͔͙ͫͪͭͺ͊ͭ͜͟ όstudenter-
eksamenύ Ί ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͭ͊ ͒ͦͫͭ͊ͭͤΈͦΌ ͍ͯͣͦͦΌ ͒͡Ύ ͍ͫͭͯͨͯ ͒ͦ ͍͙΅͎ͦͦ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Φ ́͜͡Έ͙͟ ͤ͊ ͦͫͭ͊ͤͤΈͦͣͯ ͔ͭ͊ͨ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ 
ͯ;ͤ͜ ͙ͦ͋ͪ͊ΌͭΈ ͒͡Ύ ͔͔ͫ͋ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜Ό ͍ ͚ͦ͒ͤ͜ ͘͜ ͭͪΈͦͻ ͎͔͚͊ͯ͘͡Υ ͎͊͊͘͡Έͤͦ-
͍͚ͤ͊ͯͦ͟͜ ό͔͙ͫͪͭͺ͊ͭ͜͟ Secondary School Leaving CertificateύΣ ͔ͦͣͪ͟ͼ͚͚ͤ͜͜ όHigher 
Commercial ExaminationύΣ ͔ͭͻͤ͜;͚ͤ͜ όHigher Technical Examination). 

˨͔ͦ͋ͪ ͍͒ͦͣ͜͜  ͍ͯͫ Έͦͣͯ ͍ͫͭ͜͜ ͔ͫͨͼ͊͜͡Έͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ς ͒͊ͤͫ Έ͟͜ 
͍͙΅͜ ͤ͊ͪͦ͒ͤ͜ ΄͙ͦ͟͡Σ Ύ͟͜ Ί ͙͙͒ͦͫͭͯͨͤͣ ͒͡Ύ ͍ͫ͜ͻ ͎ͪͦͣ͊͒Ύͤ ͙ͪ͊ͤ͟͝ ͍ͦͣ͜͟ ͍͒͜ 
му ͍ͪͦ͟͜ όͯ ͔͒Ύ͙͟ͻ ͍͒͜ мс ͍ͪͦ͟͜ύΦ ˤ͒ͣͤͤͦ͜͜Ό ͙͍ͦͫͦ͋ͫͭ͜͡Ό ˤ˹̊ Ί ͔ͭΣ ΅ͦ ͯ;ͤ͜Σ 
ͭ͊͟ ͫ͊ͣͦ Ύ͟ ͜ ͍;͙͔ͭ͜͡ ͭ͊ ͙͔͒ͪͭͦͪ͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͔ͣ΄͊͟ΌͭΈ ͙ͨͪ 
΄ͦ͊͟͡ͻΦ ˴ͯͪͫ ͍ͤ͊;͊ͤͤΎ ͙͍ͭͪ͊Ί ͒ͦ пл ͙͍ͭ͗ͤ͜Φ ͔̋ ͦ͒ͤ͜ΊΌ ͙͍ͦͫͦ͋ͫͭ͜͡Ό ˤ˹̊ Ί 
͔ͭΣ ΅ͦ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͼ͙ͻ ΄͟͜͡ ͔ͤ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͙͙ͫͨͭ͜ ͭ ͔͊ͤ ͍͙͒͊ΌͭΈͫΎ 
͔͙͊ͭͫͭ͊ͭΦ ́͊͟͜ ͤ͊ͪͦ͒ͤ͜ ΄͙ͦ͟͡ ͨͦ;͙͊͡ ͍ͫͭͦͪΌ͍͙͊ͭ ͍ ͔͔͙ͫͪ͒ͤ͜ ̆˱̆ ͫ ͭΦ  ͯ
ͫ͜͡ΈͫΈ͙͟ͻ ͚ͪ͊ͦͤ͊ͻΣ ͍ ͍ͦͫͤͦͤͦͣͯΣ ͒͡Ύ ͙ͣͦͦ͒͡ͻ ͺ͔͔͍ͪͣͪ͜Φ ˻͒ͤ͊͟ ͯ ̆ ̆ͫͭΦ 
͔͋͘͜͡; ͙ͭ͊͟ͻ ΄͟͜͡ ͙͋ͯ͡ ͍͙͒ͪͭ͜͟͜ ͍ ͣͫͭ͊͜ͻΦ  

ˤ͔͊͗ͣͦ͟ ͭ͊ͦ͗͟ ΅͔ ͦ͒ͤͯ ͙͍ͦͫͦ͋ͫͭ͜͡Έ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ˨͊ͤ͜͝Υ ͪ͊ͤ͊͟͝ 
͚ͨͦͫͭͤͦ͜ ͫͦͪͦ͟;ͯΊ ͭ͜ ͍͙͊ͪ͊ͤͭ͜ ͍ͤ͊;͊ͤͤΎ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ζͤ ͊ͪͦ͒ͤͦ͝ ΄͙ͦ͟͡η, 
Ύ͟͜ ͔ͤ ͒͊ΌͭΈ ͣͦͦ͒͜͡ ͙͍ͣͦ͗ͦͫͭ͜͡ ͨͤ͘͜͜΄͔ ͙͙ͦͭͪͣ͊ͭ ΅͔ ͚ ͍͙΅ͯ ͍ͦͫͭͯ͜Φ ˱Σ ͻͦ; 
͍͔ͪͤ͜Έ ͘ͻ͔͊ͦͨͤͤ͡Ύ ͣͦͦ͒͜͡ ͍ͦͫͭͦ͜Ό ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͻ͔͊ͪ͊ͭͪͯ͟ ͍ ˨͊ͤ͜͝ ͔ͤ 
͚͍͙ͤ͊΅͙͚  ͍ͯ̐ͪͦͨ͜Σ ͎͊͊ͦͣ͘͡ ͒ͦͫΎ͎͊ΊͭΈͫΎ ͎͍͔ͦͦͤ͡ ς ͣͦͦ͒͡Έ ͍͙ͻ͙ͦ͒ͭΈ ͤ͊ 
͙ͪͤͦ͟ ͨͪ͊ͼ͜ ͔ͤ ͘ ͍͒ͦ͒ͦ͜͟Ό ͨͪͦ ͊ͤ͘͟͜;͔ͤͤΎ ζ͟ ͜͡Έͦͫͭ͟͜ ͍͊ͫ͟͜͡ηΣ ͊ ͘ ͨͪͦͺ͔ͫ͜ΊΌΦ  

˭͔͔͊͋ͨ͘;ͯΊͭΈͫΎ ͼ͔ ͙ͭͣΣ ΅ͦ ˨͊ͤ͜Ύ ͣ͊Ί ͨͦͤ͊͒ ͍͙ͨͭͦͪ͜ ͫͦͭͤ͜ 
͚ͤ͊ͪͤͦͣ͊ͤͭͤ͘͜͜͜΄͙ͻ ͨͫ͜͡Ύ-͔͔ͫͪ͒ͤ͜ͻ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͔ͤ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͍ͪͤ͜ΎΦ ͔̇Σ ͔ͦͪͣ͊͘͟Σ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔ͦ͒͗͟͜͡Σ ͔ͭͻͤ͜;ͤ͜ ;͙ 
͔͔ͤ͗ͤͪͤ͜͜ ΄͙ͦ͟͡Σ ΄͙ͦ͟͡ ͎͊ͪͦͤͦͣ͜͝Σ ͔ͦͣͪ͟ͼ͜͝Σ ͔͔͔ͣͤ͒͗ͣͤͭͯ ͭͦ΅ͦ όͦͫͭ͊ͤͤ͜Σ 
Ύ͟ ͼ͔ ;͊ͫͭͦ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ  ͚ͯ  ͜ ͤ΄͙ͻ ͪ͊ͤ͊͟͝ͻΣ ͔͔͍ͨͪ͊͗ͤͦ ͙͍ͨͪ͊ͭͤ͜ύΦ  

˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍͙ͦͫͭ͜ ˨͊ͤ͜͝ ͍͊͘Ίͣͦ͒͜Ί ͘ ͤ͜΄͙͙ͣ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͔͙ͨ͊ͪͭͤͪ͊ͣ 
 ͍ͼ͙͊ͪͤ͜ ͍ͯͪͫ͟͜ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͨͪͦͺ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͔͊͡ ͋͜͡Έ΄ͫͭ͜Έ ͔ͫͨͼ͍͙͊ͦ͊ͤ͘͜͜͡ͻ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͊͒͘͟͜͡ ͔͔ͤ͊͗ͤ͘͜͡Φ ˨ͦ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͯ͟͡Έ͙ͭͯͪ ͔ͤ͊͗͊ͭ͡Έ ͙ͣͫ-
͔ͭͼΈ͟͜ ˤ˹˭Υ ˴͍ͦͪͦͫ͜͡Έ͊͟ ΄ͦ͊͟͡ ͙͔ͣͫͭͼ͍ͭΣ ͔͍ͦͤͫͪ͊ͭͦͪ͟͜͝Σ ΄͙ͦ͟͡ ͊ͪͻ͔͙ͭͭͯͪ͜͟Σ 
͔͋͋ͦͭ͜͜͡;ͤͦ͝ ͍͙ͫͨͪ͊Φ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͨͪ͊ͼ͜ ͭ ͚͊͊ͤ͘Ύͭͦͫͭ͜ ͣ͊Ί ͼ͔͙ͤͭͪ ͺ͊ͻ͍͎ͦͦͦ 
͔͍͎ͦͪͦͭͦͭͪͣͤͦͦͦ͟͟͜ ͍ͤ͊;͊ͤͤΎ ͘ ͦͪ͜Ίͤͭ͊ͼ͜ΊΌ ͤ͊ ͔͙ͨͦͭͪ͋ ͙ͪͤͯ͟ ͨͪ͊ͼ͜ ˨͊ͤ͜͝Φ 

˭͍͍͊ͦͤͦ͒͊ͫͭͦ͟ ;ͭͦ͜͟ ͍͙ͤ͊͘;͊Ί ͪͦͨͦ͒͘͜͡ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͊͘ ͙͊͊͒͘͟͡ ͍ͫ ͜ͻ 
͍͍ͪͤ͜͜ ͣ͗͜ ͣͫ͜ͼ͔͍͙͙ͣ ͎͙ͦͪ͊ͤ͊ͣ ͍ͫ͊ͣͦͯͨͪ͊ͤͤ͜͡ΎΣ ͎ͪ͊ͺ͍͙ͫͭ͊ͣ  ͚ͼ͔ͤͭͪ͊͡Έ͙ͤͣ 
ͯͪΎ͒ͦͣΦ ˹͙͊ͨͪ͊͒͟͡Σ ˭͊ͦͤ͟ ͨͪͦ ͒ͦͭ͊ͼ͜͝ ͍͙ͤ͊͘;͊ΊΣ ΅ͦ ͔͔ͫͪ͒ͤ͜ ΄͙ͦ͟͡ ͎ͪ͊ͺ͍ͫͭ 
ͺͤ͊ͤͫͯ͜ΌͭΈͫΎ ͔͍͒ͪ͗͊ͦΌ ͤ͊ млл ҈Σ ͊ ͙͍ͨͪ͊ͭͤ͜ ς ͤ͊ ур ҈Φ ˾͊͒͊ ͎ͪ͊ͺ͍ͫͭ͊ ͔ͣͦ͗ 
͍͙ͪ͜΄͙͙ͭΣ ΅ͦ ΄ͦ͟͡Ύͪ͜ ͍͙ͨͦͤͤ͜ ͊͘ ΅ͦͫΈ ͍͒͜΄͍͍͙ͦ͒ͦͯ͊ͭ͟ ͘ ͍͊ͫͤͦ͡͝ ͙͟΄͔ͤ͜Φ 
̒͟΅ͦ Ύ͙͚ͫ͟Έ ͘͜ ͨͫ͜͡Ύ͔͔ͫͪ͒ͤ͜ͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͊͒͘͟͜͡ ͙͍͙͚ͨͪ͊ͭͤΣ ͍ͤ͜ ͍ͦ͒ͤ͊ͦͦ͟ 
ͤ͊ млл ҈ ͺͤ͊ͤͫͯ͜ΊͭΈͫΎ ͘ ͋Ό͔͒͗ͭͯΦ 
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˽ͫ͜͡Ύ΄͟͜͡Έͤ͊ ͍ͦͫͭ͊͜ ͨͦ͒͜͡ΎΊͭΈͫΎ ͤ͊ ͍͙΅ͯ ό͔͊͊͒ͣ͟͜;ͤͯ  ͚
͔͔ͤ͊͊͒ͣ͟͜;ͤͯύ ͜ ͍͔ͨͪͦ͒ͦ͗ͤͯ όfurther). 

˨ͦ ͔͊͊͒ͣ͟͜;͎ͤͦ ͦͭ ͙ͨͯ ͍͒ͤͦͫ͜ΎͭΈͫΎ ͍͔͙͔͙ͯͤͪͫͭͭ͜. 
˨ͦ ͔͔ͤ͊͊͒ͣ͟͜;͎ͤͦͦ ͙ͭͨͯ ͔ͤ͊͗͊ͭ͡Έ: ͍͙΅͜ ͙͙ͤͫͭͭͯͭ͜ ζHojere 

Laereanstalerη ό͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͟͜ ͎͙ͨͪͦͪ͊ͣ ͍ ͎͊ͯ͘͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ς 
͊ͪͻ͔ͭͭͯͪ͊͜͟Σ ͙ͣͯ͊͘͟Σ ͔ͦͤͦͣ͊͟͜͟Σ ͔͔ͤ͗ͤͪ͜͜Ύ ͭͦ΅ύͦΤ ͔͔ͤ͊͊͒ͣ͟͜;ͤ͜ ͍͙΅͜ 
͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ Andre Vidergaende Uddannelser ό͎͍ͨ͒ͦͭͦ͊͜͟ ͊͘ 
͔ͫͨͼ͊͜͡ΈͤͦͫͭΎ͙ͣΣ ΅ͦ ͔ͤ ͍͒ͤͦͫ͜ΎͭΈͫΎ ͒ͦ ͪͦͪ͘Ύ͒ͯ ͔͊͊͒ͣ͟͜;͙ͤͻ ς 
͙͗ͯͪͤ͊ͫͭ͊͜͟͡Σ ͔͎͎ͨ͒͊ͦ͊͜͟Σ ͫͦͼ͎ͦͦ͜͜͡ΎύΦ 

˨͊ͤ͜Ύ ͣ͊Ί ͍͙͔ͪͦͤͤͯ͘ ͙͔ͫͫͭͣͯ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͼͦͣ͜͟͡ ͦ͒ͤͦͤ͊͘;ͤͦ 
ͨͦ͒͜͡ΎΊͭΈͫΎ ͤ͊ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͚͟ ͜ ͔͍͔͙͔ͤͯͤͪͫͭͭͫ͜Έ͙͚͟ ͔͙ͫͭͦͪ͟Φ ˽͔ͪ΄͙͚ 
͍͟͡Ό;͊Ί р ͙͊ͫ͟͡;͙ͤͻ ͜ ф ͔ͫͨͼ͍͙͊ͦ͊ͤ͘͜͜͡ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ͊ ͭ͊ͦ͗͟ с ͔͚͊͊͒ͣ͟͜ 
͙͙ͣͯ͘͟Φ ˨͎͙͚ͪͯ ς ͔ͫͭͦͪ͟ ͔͍ͦ͒͗͟͜͡ ό/ƻƭƭŜƎŜ {ŜŎǘƻǊύ ς ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͨͦͤ͊͒ 
мол ͔ͫͨͼ͍͙͊ͦ͊ͤ͘͜͜͡ͻ ͍͊͊͒͘͟͜͡ ͘͜ ͙͍ͭͪ͊ͫͭ͜͡Ό ͍ͤ͊;͊ͤͤΎ нςп ͙ͪͦ͟Φ  

˽͍͙͚ͦͤ ͼ͙͟͡ ͍ͤ͊;͊ͤͤΎ ͪ͊ͦͣ͘ ͘͜ ͒ͦͭͦͪ͊ͤͭͯͪͦ͟Ό ͣ͊ΌͭΈ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͍ 
ͣͫͭ͊͜ͻ ˴͔͎͎͔ͦͨͤ͊ͤ ό͍͙͚͊ͫͤͦ͊ͤ͘ ͯ мптф ͪύΣ ˻ͪ ͻͯͫ όмфнуύΣ Ύ͙͚͟ ͪ͊ͤ͜΄͔ ͍͋ͯ 
ͼ͍͙ͦͭͦ͜͟͡ ͙͍͙ͨͪ͊ͭͤͣΣ ˻͔͔͒ͤ͘ όмфспύΣ ˾ͦͫ͟͜͡Έ͒ όмфтлύΣ ˻͡Έ͎͋ͦͪ όмфтпύΦ  

ˤ͙͊͒͊͟͡;͜ ͍͊͊͒͘͟͜͡ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͍ͪͤ͜Ύ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘͜ ͍͔͙ͫͭ ͙͍͊ͭͤͯ͟ 
͍ͤ͊ͯͦͯ͟ ͪͦ͋ͦͭͯΣ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͍ ͦ͋ͣͤ͊͜ͻ  ͙ͣ͗ͤ͊ͪͦ͒ͤ͜͜ͻ ͔ͨͪͦͭ͊͟ͻΦ ˲ͻ ͨͦ͒͜͡ΎΌͭΈ 
ͤ͊ ͊͒ΈΌ͍ͤͭ͟͜ όͦͤͭͪ͊ͭ͟͟ о ͙ͪͦ͟ύ ͜ ͔͍ͭͦͪ͟͜͡ όͤ͊ ͍ͫͭ͊ͼ͜ύΤ ͒ͦͼ͔͍ͤͭ͜Τ ͨͪͦͺ͔͍ͫͦͪ͜Φ 

̂ ˨͊ͤ͜͝ ͒͡Ύ ͍ͫͭͯͨͯ ͒ͦ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ 
͙ͭͨͯ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙ͤ͊͒͊ͭ ͔͒ͦͯͣͤͭ͟ ͨͪͦ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜ ͒͊ͤͫ Έ͎ͦͦ͟ ͪ͊͊͘͘͟ ͊͋ͦ 
͍ͪͤͦͤ͊͘͜;ͤ͜ ͔͙͒ͦͯͣͤͭ͟ ό͙͙ͭ͊ͣ͟ ͍͍͊͗͊ΌͭΈͫΎ ͔͙͒ͦͯͣͤͭ͟ ͨͪͦ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜Σ 
͍͙͒͊ͤ͜ ͙ͪ͊ͤ͊ͣ͟͝ ͍̐ͪͦͫͨ͜͡Έ͙ͤͦͭΤ ͔͙͒ͦͯͣͤͭ͟Σ ΅ͦ ͍͙͒͊ΌͭΈͫΎ ˸͙͗ͤ͊ͪͦ͒ͤͣ͜ 
ͦͺͫͦͣ͜ ͯ ˬ͔͔͍ͤ͜ ς international baccalaureateύΦ ˤ͒ͭ͊͜͟Σ ͒ͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ 
͙͚ͨͪͣ͊ΌͭΈ ͔͋͘ ͙͍ͫͨͭ͜͜ ς ͤ ͊ ͍ͦͫͤͦ͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍͙͙ͨͯͫͤ͟ͻ ͙͍ͫͨͭ͜͜ ͯ ΄ͦ͟͜͡Σ ͭͦ͋ͭͦ 
͍ ͎ͣͤ͊͘͜͜͝Σ ͔͒ ͍ͫ͜ ͦͼ͙ͤ͜͟ ͍ͫͭ͊͡ΎͭΈͫΎ ͘ ͊13-͋͊͡ΈͤͦΌ ͙͔ͫͫͭͣͦΌ. ˻͒ͤ͊͟ ͙ͨͪ ͍ͫͭͯͨ͜ 
ͤ͊ ͚ͤ͊͋͜͡Έ΄ ͔͙ͨͪͫͭ͗ͤ͜ ͺ͊ͯ͟͡Έ͔͙ͭͭ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍͔͙͔͟͡ ͤ͊͘;͔ͤͤΎ ͣ͊ΌͭΈ 
͙ͦͫͦ͋ͫͭ͜ ͍͘ΩΎ͙͘͟Φ ˹ ͍͊;͊ͤͤΎ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͙ͨͪ͊ͭ͟;ͤͦ ͔͋ͦ͘͟΄͍͔ͭͦͤΦ 

˨͡Ύ ͍ͫͭͯͨͯ ͍ ͨͪͦͺ͔͚ͫͤ͜͜ ͙͙ͤͫͭͭͯͭ͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͔͍͙͙ͨͪ͒ͫͭ͊ͭ ͔ͭͻͤ͜;͙͚ͤ 
͙͒ͨͦͣ͡ όIƛƎƘŜǊ ¢ŜŎƘƴƛŎŀƭ 9ȄŀƳƛƴŀǘƛƻƴύΦ  

˽͎͍͒ͦͭͦͯ͜͟ ͒ͦ ͍ͫͭͯͨͯ ͯ ͍ͯ͘ ͣͦ͗ͤ͊ ͙͙ͦͭͪͣ͊ͭ ͍ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͼ͔ͤͭͪ͊ͻΣ 
ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͎͍ͨ͒ͦͭͦ͜;͎ͦͦ ͯͪͫͯ͟ ͣͦ͗ͤ͊ ͙͒͊ͭ͘ ͔ͫͨͼ͊͜͡Έ͙͚ͤ ͙ͫͨͭ͜ Higher 
Preparatory ExaminationΦ́ͯͭ ͔͗ ͣͦ͗ͤ͊ ͙͙ͦͭͪͣ͊ͭ ͎͍ͨ͒ͦͭͦͯ͜͟ ͘ ͒͊ͤͫ Έͦ͟͝ ͍͙ͣͦΦ 

˽ͪ ͙͚ͦͣ ͒ͦ ͍ͫ͜ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍͍͒ͨͦ͒ͤͦ͜͜ 
͒ͦ ͍ͦͭ͟ ͒ ͍ͦͻ ͍͍ͪͤ͜͜Σ ΅ͦ ͍͍ͫͭ͊ͤͦ͡ΌΌͭΈͫΎ ˸͔͍ͤͫͭͪͫͭͦͣ͜͜ ͍͙ͦͫͭ͜ ̈́ ͦͪ͜;ͤͦ: 
- ͒ ͡Ύ ͔͙͔͍ͪ͒ͤͭ͘͜Σ Ύ͟͜ ͣ ͊ΌͭΈ ͒͊ͤͫ Έ͟͜ ͙͙͒ͨͦͣ͡ ͨͪͦ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜Τ 
- ͒ ͡Ύ ͔͔͙͔͍ͤͪ͒ͤͭ͘͜ ͊͋ͦ ͦͫ͋͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͔ͤ ͒ͤ͊ͫΈ͟͜ ͙͙͒ͨͦͣ͡Σ ͔͊͡ ͭ͊͟͜Σ ΅ͦ 
͍͍͒ͨͦ͒͊͜͜ΌͭΈ ͍ ͙͎ͣͦ͊ͣ ͒͡Ύ ͍ͫͭͯͨͯ ͒ͦ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 
˻͍ͫͤͦͤͦΌ ͍ͣͦͦΌ ͍ͤ͊;͊ͤͤΎ Ί ͒͊ͤͫ Έ͊͟Σ ͔ͨͪͦͭ  ͍ ͎͋͊͊ͭΈͦͻ ͍ͯ͊͘ͻ 

͍͙͊͒͊ͤͤ͟͡Ύ ͍͔͔͒ͭΈͫΎ ͎͚͊ͤͫ͜͡Έͦ͟Ό ͍ͣͦͦΌΦ 
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̂ ˨͊ͤ͜͝ ͔͍͒ͪ͗͊͊ ͎͔ͨͪ͊ͤ ͍ͫͣ͊͜ ͙͍͙͙ͣͦ͗ͣ͡ ͙ͫͨͦͫͦ͋͊ͣ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ 
ό͍͙͘;͚͊ͤͦΣ ͔ͤͨͪΎ͙ͣͣ ;͙ͤͦͣύ ͭ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͯ ͍͙΅͚͜ ͍ͦͫͭ͜͜Σ Ύ͟͜ ͍ͦͤ͊ ͍͙ͤ͊͘;͊Ί Ύ͟ 
ͭ͊͟͜Σ ΅ͦ ͙ͫͨͪΎΌͭΈ ͨͪͦͼ͍ͭ͊ͤͤ͜Ό ͤ͊ͼ͜͝Φ ́͜ ͗Σ Ύ͟͜ ͍ ͔ͤ ͤ͊ͫͭ͜͡Έ͙͟ ͍͔͚͒͒͊ͤ͜͜͡ 
͔͔͙͍ͨͪͫͨͭ͟͜ ͎͙͒ͦͨͦͣͦͭ ͨͪͦͼ͍ͭ͊ͤͤ͜Ό ͤ͊ͼ͜͝ ͔ͤ ͣͦ͗ͯͭΈΣ ͔͍͒ͪ͗͊͊ ͣ ΩΎͦ͟ ͎ͤͦͪͯ͜ΊΦ  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͒͊ͤͫ Έ͊͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͊͟ ͍ͦͫͭͤ͜Ύ ͙͔ͫͫͭͣ͊ ͎͔ͨͪ͊ͤ 
ͦͪ͜Ί͍͙ͤͭͯ͊ͭͫΎ, ͔͔ͤ͊ͫ͊ͣͨͪ͒, ͤ͊ ͍ͤͯͭͪ͜΄͚ͤ͜ ͙ͪͤͦ͟ ͙ͪ͊ͤ͟͝Σ ͊ ͭ͊ͦ͗͟ ͤ͊ ͚ͤ͊͋͜͡Έ΄ 
͔ͦͤͦͣ͟͜;ͤͦ ό͍ ͍͎͍͒ͦͦͫͭͪͦͦͦͣͯ͟ ͨ͊ͤ͜͡Ηύ ͔ͨ ͔͙͍ͪͫͨͭͤ͟͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜Φ ˭ ͊ͪ͊͘ ͼ͔ ͍ 
˨͊ͤ͜͝ ͺ͎͊ͪͣ͊ͦͦ͟͜͡Ύ ͭ ͊ͦͣ͟ΩͨΌ͔͙ͭͪΣ ͜Σ ͍͙͘;͚͊ͤͦΣ ͔ͤͣͤͤͦ͘͜ ͎͍ͭͦͪ͜͡ΎΣ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
ͭ͊ ͍ͨͪ͊ͦΦ ˶Ό͙͒ͤ͊Σ Ύ͊͟ ͍ͦͦ͒͜͡Ί ͔ͤͻ͚͊, ͍ͤ͊ͭ͜Έ, ͔͒ͯ͗ ͤ͊͘;͙͙ͤͣΣ ͔͊͡ 
͔͙͙͙ͤͨͪ͒͊ͭͤͣ ͒͡Ύ ͙͙ͨͪ͊ͭ͟͟ ͨͤ͊ͤͤ͘͜Ύ͙ͣ όζ͜ ͔͎͔ͤͭͤͭ͜͡ηύ ͔ͤ ͍͙͙͊͟͟͡Ί ͍ 
ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͍͔͙ͦ͟͡͝ ͍͎͙ͨͦ͊Φ ͔͚̇ ͍͚ͦͫͭͤ͜͜ ͙ͨͪͤͼ͙ͨ ζͭ ͔ͦͪ͜͝ ͒͡Ύ ͙͙ͨͪ͊ͭ͟͟η Ί 
͊ͨͦͪͯͦ͘͟Ό ͻͦͪͦ΄͙ͻΣ ͔ͦͤͦͣ͟͜;ͤͦ ͍͊͘Ί͍͙͎͙ͣͦ͒ͤ͜ͻ ͍͙͒ͤͦͫͤ͜ ͣ͗͜ 
˴͔͎͎͔ͦͨͤ͊ͤͫΈ͙ͣ͟ ͍͔͙͔ͯͤͪͫͭͭͦͣ͜ ͜ ͒͊ͤͫ Έͦ͟Ό ͒ ͔͍ͪ͗͊ͦΌ ώнϐΦ 

˽͔ͪͦͭ ͤ͊ͨͪΎͣ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ ˨͊ͤ͜͝ Ί ͫͨ ͔ͼ͙ͺ͜;ͤͦ ͒͊ͤͫ Έ͙ͣ͟Υ ͼ͔ ͍͙͒ͤͦ, 
͔͔ͨͪ͒ͯͫͣ͜Σ ͊͘ ͟͜͡Έͫͭ͟͜Ό ͎͙ͦ͒ͤ ͜ ͨ͒͋ͦͪͦ͜  ͙ͣ͒ͫͼ͙ͨͤ͜͡Φ ́͊͟Σ ͎͍͙͚ͦͦͤ͡ ͊͟ͼ͔ͤͭ ͯ 
͍͙͍;͔ͤͤ͜ ͺͦͫͦ͜͡ͺ͜͝ ͭͯͭ ͙ͪͦ͋ͭΈͫΎ ͤ͊ ͔͙ͭͯ͟Σ ͙ͨͪ;ͦͣͯ ͎ͤ͊ͦͦͫ͡ ͙ͨͪͤͼ͙͍͙͚ͨͦ, 
͍ͫͭͦͪΌΊ ͯ ͔ͫͭͯ͒ͤͭ͊ ͍͒͜;ͯͭͭΎΣ ΅ͦ ͔͙ͭ͊͟ Ί ͎͍͙ͦͦͤͣ͡ ͣͫͭͦͣ͘͜ ͺͦͫͦ͜͡ͺ͜͝ ͭ ͊;͙ ͔ͤ 
͔ͣͭͦΌ ͍͍͎ͫͭͦͦͦ͜ ͺͦͫͦ͜͡ͺͫΈ͎ͦͦ͟ ͨͪͦͼ͔ͫͯΦ  

ˤ͙͍͙͊͗ͣ͡ ͔͊ͫͨͭͦͣ͟ ͯ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͯ ͍ͯ͊͘ͻ ˨͊ͤ͜͝ Ί 
͍͙ͻ͍ͦ͊ͤͤΎ ͙ͨ͊ͭͪͦͭͣͯ͘͜ ͭ͊ ͡Ό͍͋ͦ͜ ͒ͦ ͪ͒ͤͦ͜͝ ͺ͙ͪͣ͜ ς ͦͪͨͦͪ͊͟ͼ͜͝ ς ͙ͪ͊ͤ͟͝ 
ό͍͊ͪ͊ͤͭ͜Υ ͺͦͫͦ͜͡ͺͯ ς ͺͦͫͦ͜͡ͺͫΈ͚͟͜ ΄ͦ͟͜͡ ς ͪ͊ͤ͟͜͝ύΣ ͜ ͙ͨͪ΅͔ͨ͡ΌΊͭΈͫΎ ͍ͦͤͦ 
͙͙ͦͫͦ͋ͫͭͣ ͙ͨͪ͊͒ͦͣ͟͡ ͍͙͊͒͊͟͡;͍͜Φ  

˽͙͎ͪͤ͊͒ͤͦ͜ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ Ύͫͭ͟͜Έ ͙͗ͭͭΎ ς ͻ͔͊ͪ͊ͭͪͤ͊͟ ͙͍ͦͫͦ͋ͫͭ͜͡Έ 
͒͊ͤͫΈ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ΅ͦ ͨͦΊ͒ͤͯΊ ͍ ͫͦ͋͜ ͫͦͼ͊͜͡Έ͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ;͙͔ͫͭ 
͍͙ͤ͊ͦ͟͡΄ͤΊ ͔͔͍͙ͫͪ͒ͦ΅͔ ͭ͊ ͙͍͙͍͙͚ͨͪ͊͋͡ ͍͙͚͒ͦ͜͡ ͣ͊ͭ͟͜͡ ͘͜ ͍͙͙͙ͫͦͣ͟ 
͙ͫͭ͊ͤ͒͊ͪͭ͊ͣ ͍ ͍ͦͫͭ͜͜ ͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ς ͭ ͊ͦ͗͟ ͯ ͚ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͔͔͙͍ͨͪͫͨͭ͟͜Φ 

˭ ͪͦͯ͟ ͍ ͪ͜͟ ͪͦͫͭ͊͘Ί ;͙ͫͦ͡ ͙ͨͪ͗͒͗͊͝Ό;͙ͻ ͒ͦ ˨͊ͤ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͊͘ 
ͦ͋ͣͤͦͣ͜Σ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͘ ͔ͣͭͦΌ ͙ͦͭͪͣ͊ͤͤΎ ͍͎ͤ͊ͯͦͦͦ͟ ͔ͫͭͯͨͤΎΣ ͊ ͭ͊ͦ͗͟ 
͙͍͒ͦͫ͒ͤ͜͟͜͡ ͜ ͍;͔͙ͤͻΣ ΅ͦ ͍͙͒ͦͦ͒ͭΈΣ ͤ͊ͫ͟͜͡Έ͙͟ ͙͍͙͍͙ͨͪ͊͋ͣ͡ ͭ͊ ͔͙͙ͨͪͫͭ͗ͤͣ 
Ί ͙ͦͭͪͣ͊ͤͤΎ ͍͙ͦͫͭ͜ ͍ ˨͊ͤ͜͝Φ ͙́ͣ ͨ͊;͔Σ ΅ͦ ͒͊ͤͫΈ͟͜ ͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ 
ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ ͣ͗ͤ͊ͪͦ͒ͤͯ͜ ͔͊ͪͤͯ ͜ ͨͪͦͨͦͤͯΌͭΈ ͍͔͙͙͚͟͡ ͍͙͋ͪ͜ ͎ͨͪͦͪ͊ͣ ͭ͊ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͎͚͊ͤͫ͜͡Έͦ͟Ό ͍ͣͦͦΌΦ 

˴ͪͣ͜ ͎ͭͦͦΣ ˨͊ͤ͜Ύ ς ͼ ͔ͪ͊ͤ͊͟͝ ͘ ͎ͦ͋͊͡͡ΈͤͦΌ ͔͔͙͍ͨͪͫͨͭͦ͟Ό ͭ ͊ͫͯ;͊ͫͤͦΌ 
͍ͤͦ͊ͭͦͪͫΈͦ͟Ό ͯ͟͡ΈͭͯͪͦΌΦ ͙̉ͣ͊͊͡ ͟͜͡Έͫͭ͟͜Έ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ 
ͭͫͤͦ͜ ͍ͫͨͨͪ͊͜ͼΌΌͭΈ ͘͜ ͍͙͙͒ͦͣ͜͡  ͚͒ ͙ͦͫ͒ͤ͜͡ͼΈ͙͙ͣ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣΦ 

̂ ˨͊ͤ͜͝ ͣͦ͗ͤ͊ ͙͙ͦͭͪͣ͊ͭ ͍͊͟͜͡ͺ͊͜͟ͼ͜ΌΣ ͍͙ͤ͊ͤͯ͘ ͤ͊ ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ 
͍ͪͤ͜͜Φ ˿͔͙ͭͯ͒ͤͭΣ Ύ͟͜ ͙ͨͪ͗͒͗͊͝ΌͭΈ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͊͘ ͦ͋ͣͤͦͣ͜Σ ͊ ͭ͊ͦ͗͟ 
͍͙͊͒͊͟͡;͜ ͘ ͤ͜΄͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͣ͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͙ͦ͋ͪ͊ͭ ͍ͤ͊;͊ͤͤΎ 
ͤ͊ ͦ͒ͤͦͣͯ ͘ ͋͜͡Έ΄Σ͔ ͤ͗͜ мллл ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͜ мол ͎ͨͪͦͪ͊ͣΣ 
͍͙͊͒͊ͤͤ͟͡Ύ Ύ͙͟ͻ ͍͔͔͒ͭΈͫΎ ͎͚͊ͤͫ͜͡Έͦ͟Ό ͍ͣͦͦΌΦ ˨͔Ύ͟͜ ͍ͦͫͭͤ͜͜ ͍͙ͯͫͭ͊ͤͦ 
ͭ͊ͦ͗͟ ͎͍ͦͪ͊ͤͦͯ͘͜ΌͭΈ ͔͙͍ͤͭͤͫͤ͜͜ ͭͤ͜͜͡ ͎͙ͨͪͦͪ͊ͣ ώтϐΦ  
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ˤ͒ͤ͊͘͜;͙ͣͦΣ ΅ͦ ͋͜͡Έ΄ͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ͙ͨͪ͗͒͗͊͝Ί ͒ͦ ˨͊ͤ͜͝ ͊͘ ͎ͯͦ͒ͦΌ 
ͨͪͦ ͦ͋ͣͤ͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͣ͗͜ ͍͒ͦͣ͊ ͍͙ͦͫͭͤͣ͜͜ ͍͙ͯͫͭ͊ͤͦ͊ͣ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͊͘ 
ͦͺ͜ͼ͚ͤͦ͜Ό ͎ͨͪͦͪ͊ͣͦΌ ͦ͋ͣͤͯ͜ ͙ͭͨͯ Socrates / Erasmusύ ͊͋ͦ ͊͘ 
͍͒ͦͫͭͦͪͦͤͤΈͦΌ ͯͪΎ͍͒ͦͦΌ ͯ ͎ͦ͒ͦΌΦ 

ˣ͜͡Έ΄ͫͭ͜Έ ͒͊ͤͫΈ͙͟ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͫͯ;͊ͫͤ͜  ͚ͦ͋͊͒ͤ͊ͤ͜͡ 
͚ͤ͊ͫͯ;͊ͫͤ͜΄͙͙ͣ ͔͙͋͋ͦͭ͊ͣ͜͜͟͡Σ ͔͟͡ͼ͚͙͙ͤͣ͜ ͙͊ͯ͒ͭͦͪ͜Ύ͙ͣ ͭ͊ ͊͋ͦͪ͊ͭͦͪ͜͡Ύ͙ͣΦ 
˴ͦͣͨΩΌ͔͙ͭͪ Ί ͍ ͔͋͋ͦͭ͊͜͜͟͡ͻΣ ͯ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͣͤ͊ͭ͊͟͜ͻ ͭ͊ όͯ ͔͒Ύ͙͟ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻύ ͍ͤ͊ͭ͜Έ ͯ ͙ͦͪ͒ͦͪ͊͟ͻ ς ͯͫ ͜ ͔͙ͫͭͯ͒ͤͭ ͣ͊ΌͭΈ ͒ͦ ͙ͤͻ 
͍͜͡Έ͙͚ͤ ͒ͦͫͭͯͨΦ ˣ͔͙͋ͦͭ͜͜͟͡ ͭ͊ͦ͗͟ Ί ͎͊͊͘͡Έ͙͙ͤͦ͒ͦͫͭͯͨͤͣΣ ͯͫ ͜ ͔͙ͫͭͯ͒ͤͭ 
ͣͦ͗ͯͭΈ ͔͋ͦ͘͟΄͍ͭͦͤͦ ͙͋ͪ͊ͭ ͍ ͙ͤͻ ͙͎͙ͤ͟Σ ͍ͣͦͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͔͙ͣ͊ͭͪ͊͜͡ ͭͦ΅ͦ.  

̒͟ ͍͙ͨͪ͊ͦ͡Σ ͍ͤ͊;͊ͤͤΎ ͔͋ͦ͘͟΄͍ͭͦͤΣ͔ Ύ͟ ͒͡Ύ ͍ͫ͜ͻ ͔͍ͫͭͯ͒ͤͭ͜ ̐˩˿Σ ͭ͊͟ ͜ 
͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜Σ Ύ͟͜ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ ͎ͨͪͦͪ͊ͣ͜ ͦ͋ͣͤͯ͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΦ ̂ ͔͒Ύ͙͟ͻ 
͍͙ͨ͊͒͊͟ͻ ͔ͫͭͯ͒ͤͭ͊ͣΣ Ύ͟͜ ͍͔͗ ͣ͊ΌͭΈ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͍͙ͦͫͭ͜Σ ͤ͊͒͊ΊͭΈͫΎ 
͙͔ͫͭͨͤ͒͜Ύ ͊͋ͦ ͔͋ͦ͘͟΄͍͔ͭͦͤ ͍ͤ͊;͊ͤͤΎΦ ˢ ͔͒Ύ͟͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͭ͊ ͤ͜΄͜ ͍͙΅͜ 
͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͤ͊͒͊ΌͭΈ ͍ͫͦ͝ ͍͊ͫͤ͜͡ ͙͔ͫͭͨͤ͒͜͝ ώ7]. 

˴ͪͣ͜ ͎ͭͦͦΣ ͙͍͔ͣͦ͗͡ ͙ͦͭͪͣ͊ͤͤΎ ͙͔ͫͭͨͤ͒͜͝ ˩ͪ͊ͫͣ͊ͫ͊ ˸͊ͤ͒͊ͫ͊Σ ΅ͦ͋ 
͙͙ͦͭͪͣ͊ͭ ͫͭͯͨͤ͜Έ ͎ͣ͊ͫͭͪ͊͜ ;͍͊ͫͭͦͦ͟ ͍ ͒͊ͤͫ Έͦͣͯ͟ ͜ ;͍͊ͫͭͦͦ͟ ͍ ͤ͜΄ͦͣͯ 
Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ ͍ͦͫͭͤ͜Έͦͣͯ ͊͊͒͘͟͜͡Φ 

̂ ˨͊ͤ͜͝ Ί ͙ͭͪ ͙͙ͭͨ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͘͟͜͡Σ͍ ΅ͦ ͨͪͦͨͦͤͯΌͭΈ ͍͙΅ͯ 
͍ͦͫͭͯ͜Φ  

1. ˽ͪͦͺ͔͚ͫͤ͜͜ ͯ;͙͙͡΅͊. ˽ͪͦͺ͔͚ͫͤ͜͜ ͯ;͙͙͡΅͊ ͨͪͦͨͦͤͯΌͭΈ н-ͪ͜;ͤ͜ 
͎͙ͨͪͦͪ͊ͣ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͙ͭ͊͟ͻ ͎͊ͯ͘͡ΎͻΣ Ύ͟ ͔͋ͤͫ͘͜Σ ͔ͭͻ͎ͤͦͦ͜͡͝ ͭ͊ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Φ ˤ͙ͦͤ ͦͣ͋ͤͯ͟͜ΌͭΈ ͍ͤ͊;͊ͤͤΎ ͔ͭͦͪ͜͝ ͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͘͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ͙͙ͦͭͪͣ͊ͤͻ ͤ͊ͤ͘Έ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜Φ ˭͍͙͊͘;͚͊  ͯͤ͟͜ͼ͜ ͍ͤ͊;͊ͤͤΎ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͙ͤ͊͒͊ͭ ͙͒ͦͫ͒ͤ͜͡ͼΈͯ͟ ͪͦ͋ͦͭͯΣ ͪͦͪͦ͋͊͘͟ Ύͦ͟͝ ͚͊ͣ͊͘Ί о ͣͫ͜Ύͼ͜Φ 

нΦ ˴͔ͦ͒͗͜͡Φ ˿͔ͨͼ͍͊ͦ͊ͤ͘͜͜͜͡ ͔ͦ͒͗͟͜͡ ͭ͊ ͼ͔͙ͤͭͪ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͊ ͭ͊ͦ͗͟ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͟͜ ͔ͦ͒͗͟͜͡ ͨͪͦͨͦͤͯΌͭΈ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͜ ͤ͊ оςп ͙ͪͦ͟ ͎͙ͨͪͦͪ͊ͣ 
͍ͤ͊;͊ͤͤΎ ͍ ͎͊ͯ͘͜͡ ͔͋ͤͫͯ͘͜Σ ͍͙ͦͫͭ͜Σ ͔͔͎ͤ͗ͤͪͤͦͦ͜ ͙͔ͣͫͭͼ͍ͭ͊ ͭͦ΅ͦΦ ͔͔͙́ͦͪͭ;ͤ͜ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜ ͭ ͙͊͒ͦͫ͒ͤ͜͡ͼΈ͊͟ ͪͦ͋ͦͭ͊ ͒͡Ύ ͙ͦͭͪͣ͊ͤͤΎ 
͔ͫͭͯͨͤΎ ͍͋͊͊͊ͪ͊͟͡ ͍͙͊͗͒͘ Ί ͔͍ͤ͒͜ΩΊͣͤͦΌ ;͙͊ͫͭͤͦΌ ͎͙ͨͪͦͪ͊ͣ ͍ͤ͊;͊ͤͤΎΦ 

оΦ ͍͔͙͔͙̂ͤͪͫͭͭ͜. ̂ ͍͔͙͔͙ͤͪͫͭͭ͜ ͣ͊ΌͭΈ ͍ͦ͋ͦ͘ΩΎ͊ͤͤ͘Ύ ͍ͤ͊;͙͊ͭ ͔͍ͫͭͯ͒ͤͭ͜  ͜
͍͙͙ͨͪͦͦ͒ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͤ͊ ͚͍͙ͤ͊΅ͦͣͯ ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ ͍ͪͤ͜͜Φ ˨͔Ύ͟͜ 
͍͔͙͔͙ͯͤͪͫͭͭ͜ ͨͪͦͨͦͤͯΌͭΈ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͟͜͡Έͦ͟ͻ ͺ͊ͯ͟͡Έ͔ͭͭ͊ͻ ͊͘ ͔͋͘͜͡;;Ό 
͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͊ ͔͒Ύ͟͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͔ͫͨͼ͊ͯ͘͜͜͡ΌͭΈͫΎ ͭ͜͡Έ͙͟ ͍ 
Ύ͙͟ͻͦͫΈ ͔͍͙ͨͤͻ ͎͊ͯ͘͡Ύͻ ώс]. 

̂ͫ ͜ ͒͊ͤͼ͜ ͫͭ͊ͪ΄ ͜му ͍ͪͦ͟͜Σ ΅ͦ ͋͊͗͊ΌͭΈ ͙͙ͦͭͪͣ͊ͭ ͍͙΅ͯ ͍ͦͫͭͯ͜Σ ͣ͊ΌͭΈ 
͍ͨͪ͊ͦ ͤ͊ ͫͯͫͨ͜͡Έͤͯ ͙ͨ͒ͭͪͣͯ͜͟ ώ7]. 

̐ ͍͒͜ ͎͍ͦͦͤ͜͡ ͎͙ͨͪͦͪ͊ͣ ͭ͊ͦ͟͝ ͎ͪͦͣ͊͒ͫΈͦ͟͝ ͙͙ͨ͒ͭͪͣ͜͟Υ 
* ˻͒ͤ͊ ς ͒͡Ύ ͦͫ͋͜ ͫͭ͊ͪ΄͙ͻ ͊͘  му ͍ͪͦ͟͜Σ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͊͘ ͎ͨͪͦͪ͊ͣͦΌ 

͍͙ͦͫͭ͜ ͣͦͦ͒͜͡Φ ˽͙ͦ͟ ͔ͫͭͯ͒ͤͭ͊ͣ ͔ͤ ͍͙͍͙ͨͦͤͦͫ͡Ύ нл ͍ͪͦ͟͜Σ ͝ͻͤ͜ ͎͙ͪ͊ͤͭ ͤ͊ 
͍ͤ͊;͊ͤͤΎ ͔͊͗͊ͭ͘͡Έ ͍͒͜ ͙͍ͨͪ͋ͯͭ͟͜ ͝ ͻ ͋͊ͭΈ͍͟͜Φ 
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ϝ ˱ͤ΄͊ ς ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜Σ ΅ͦ ͍ͤ͊;͊ΌͭΈͫΎ ͊͘ ͎͙ͨͪͦͪ͊ͣ͊ͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 
˿͔͙ͭͯ͒ͤͭ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͤ͊ ͟͜͡Έ͊͟ ΅ͦͣͫ͜Ύ;͙ͤͻ ͎͍ͪ͊ͤͭ͜Σ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ 
͙͍ͭͪ͊ͦͫͭ͜͡ ͍͙͋ͪ͊ͤͦ͝ ͙͙ͤͣ ͎͙ͨͪͦͪ͊ͣ ͍ͤ͊;͊ͤͤΎΣ ͨ͡Όͫ ΅͔ мн ͣͫ͜Ύͼ͍͜Φ 
˴͜͡Έͫͭ͟͜Έ ͙ͭ͊͟ͻ ͎͍ͪ͊ͤͭ͜ ͔ͤ ͔ͣͦ͗ ͔͔͍͙ͨͪ΅͍͙ͯ͊ͭ тлΣ  ͍͊ ͔ͣ͗͊ͻ ͼ͜Ί͝ ͟͜͡Έͦͫͭ͟͜ 
͎͍ͪ͊ͤͭ͜ ͔͙ͫͭͯ͒ͤͭ ͣͦ͗ͯͭΈ ͣͤ͘͜Ό͍͙͊ͭ ͍ͫͦ͝ ͎͙ͨͪͦͪ͊ͣ ͍ͤ͊;͊ͤͤΎΦ 
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SUMMARY 
Protsai L. Denmark. The educational system of Denmark. 
The educational system of Denmark is unique. The first thing you notice, exploring this 

problem is the existence of an absolutely unique education for children and adults. Denmark 
is able to prove that in fact no matter what is taught at schools, it is important  what 
knowledge they have after finishing them. 

Back in 1814, the Danish monarchy first adopted the Education Act, according to which 
all children have the right to get 7-year education. It should be noted that law free boarding 
schools began to open all over the country in all cities. In addition, the colleges for teacher 
training were established. The purpose of schooling was to prepare a worthy and useful member 
of the society. The students studied religion, reading, writing and mathematics. 

The Education Act changed several times, but when making the last edition in 1993, the 
Danish Parliament has considered more than 800 projects submitted from various schools of the 
country. This indicates that the law was passed with the requirements of that society put forward 
the education system. And this approach to the election of the new directions of the system of 
education in the country made it possible to provide the knowledge and skills that will enable the 
students to become a full member of the society in future. 

According to the law all have to be educated from 7 to 16 years. It does not matter 
where the child receives education ς at a state (ζtraditionalη) school or at a private school or 
even at home. The only criterion is that you need to learn some compulsory subjects in 
accordance with the standards of education. It means that children should gain knowledge 
but not to go to school. 
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Most children attend public schools (ζFolkeskoleη). ζtŜƻǇƭŜΩǎ {ŎƘƻƻƭη is a public 
school, which includes kindergarten and grades from the 1st to 10th form. In addition, the 
school has a group of extended day for primary school children. Danish ζpublic schoolsη are 
very diverse. The Education Act defines the purpose of education, certain requirements and 
local authorities, together with the management of the school and parents are choosing not 
only the objects but also the teaching methods and means to achieve an aim. 

The students automatically, regardless of success in learning are transferred from 
form to form. All students have the opportunity to receive the same knowledge till the 9th 
form, and the last 2 years they can learn in another - an alternative school (ζEfterskoleη) or 
in the youth schools or high folk schools. 

The law defines the following tasks to help the students to gain knowledge, skills, the 
ways of expressing themselves and comprehensively promote the personal development of 
each student and create the conditions for the realization of usefulness of studying, make it 
possible to believe in their own strength for further active and independent participation in 
the society. They learn the history, culture and traditions not only of their own people and 
other nations as well. They get good knowledge about the relationship and interaction 
between man and nature. The schools teach the basics of democracy in order to prepare 
decent citizens. The teachers teach the students to be responsible members of the society, 
the rights and duties of each to society based on democracy. That is why education is based 
on freedom, equality and democracy. 

Key words: an educational system, right to 7-year education, state schools, further 
education, alternative education, the Education Act, democracy, decent citizens, knowledge, 
to achieve an aim, studies. 

 

̂˨˴ отΦлосΦллрΦрпΥллмΦ уΥотмΦ омрΦ тΦото 
˶Φ ˸ Φ ˿͙ͪ͜͟ 

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ 
͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ s Φ ˿ Φ ˸͔͊͊ͪͤ͊͟͟ 

 

˸˻˨˩˾˹˱˭ˢ̇˱̒ ˩ˤ˾ˮ˿́ˮ̉˹˻˥˻ ˹ˢˤ̉ˢ˹˹̒ ˿̊ˢ ˤ ̂˸˻ˤˢ̆ ˢ˴́ˮˤ˹˻˥˻ 
ˤ˽˾˻ˤˢ˨ˬ˩˹˹̒ ˿̂̉ˢ˿˹ˮ̆ ˱˹̅˻˾˸ˢ̇˱˯˹ˮ̆ ˭ˢ˿˻ˣ˱ˤ ˻˿ˤ˱́ˮ 
 

̂ ͫͭ͊ͭͭ͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ ͫͯ;͊ͫͤ͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ Ύ͟ 
͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍͙ͦͫͭ͜Φ ˤ͙ͤ͊͘;͊ΊͭΈͫΎ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ˿̊ˢ ͍ 
͍ͯͣͦ͊ͻ ͙͍͎͊ͭͤͦͦ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͍͊ͫͦ͋͘͜ ͍͙ͦͫͭ͜Φ ˻͔ͪͫ͟͡ΌΊͭΈͫΎ 
͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͨ͒͜ ;͊ͫ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ 
͔͍͙͙ͪͫͭ;͙ͤͻ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎ  ͍ͤ ͍͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˿ͨͦͯ͡;͔͙ͤͻ ͍̊ͭ͊ͭ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͍͙͙ͪͫͭ;͔ͤ ͍ͤ͊;͊ͤͤΎΣ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύ 
͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ͫͯ;͊ͫͤ͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͙͊ͫͦ͋͘ ͍͙ͦͫͭ͜Σ ͙͍͔͊ͭͤ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
ͫͯ;͙͊ͫͤͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͍͊ͫͦ͋͘͜ ͍͙ͦͫͭ͜Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ̂ ͍͘ΩΎͯ͘͟ ͘ ͍ͻ͔ͦ͒͗ͤͤΎͣ ͙̂ͪ͊ͤ͟͝ ͒ͦ 
Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͭ ͍͎͊ͤ͊ͯͦͦͦ͟ ͨͪͦͫͭͦͪͯ ͍͙ͨ͒͜΅ͯΌͭΈͫΎ ͍͙͎͙ͣͦ ͒ͦ 
Ύͦͫͭ͟͜ ͚ ͍͔ͯͤͪͫ͊͜͡Έͤͦͫͭ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͙͍ͨͯͫͤ͟͟͜ ͍͙΅ͦ͝ ΄͙ͦ͟͡Σ ͝ͻ 
͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͒ͦ ͙ͪͤͯ͟ ͨͪ͊ͼ͜Φ ˿͍͔ͭͦͪͤͤΎ Ί͙͒ͤͦ͝ ͙ͦͤ͘ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙ͨ͒͜΅͙͙ͭ Ύͫͭ͟͜Έ  ͜ ͒ͦͫͭͯͨͤͫͭ͜Έ ͤ͊ͤ͘Έ ͤ͊ ͼΈͦͣͯ 
͙͔ͦͤͭͤͤͭ͟͜Σ ͯͨ ͍͍͙ͪͦ͊͒͗ͯ͊ͭ ͍ͤͦͭͤ͜͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒͜͝ ͭ͊ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͯͫͨ͜΄ͤͦ 
͍͙ͦͤͯͪͯ͊ͭ͟͟ ͘ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͙ͣ͟ ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜Σ Ύ͟͜ ͙͒ͪͯ͜͡ΌͭΈ ͤ͊ ͍͍ͫͭͦͦͣͯ͜ 
͙ͪͤͯ͟ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡Φ  
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˸͙ ͫͭ͊Ίͣͦ ͍͙ͫ͒͊ͣ͜͟ ͫͯͭͭΊ͍͙ͻ ͔͔ͫͯͨͪ;͔͚ͤͦͫͭ ͣ͗͜ ͎͍͙ͨͪͦͪ͊ͣͦ͊ͤͣ 
͍ͤ͊;͊ͤͤΎͣ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͦͣͨ͟ΩΌ͔͍ͭͪ͜  ͔͜ ͍͙͙ͪͫͭ;͙ͤͣ ͍ͤ͊;͊ͤͤΎͣΣ Ύͦͣͯ͟ ͋ͯ͒Έ-
Ύ͔͟ ͎͍ͨͪͦͪ͊ͣͯ͊ͤͤΎ ͙ͨͪͦͭͨͦ͊͊ͤͦ͘͟Φ ˢ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ͔ͤ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ 
ͼΌ ͔͔ͫͯͨͪ;ͤͫͭ͜Έ Ύ͟ ͫͯͭͤͫͤͯ͜ ͭ ͊ͪ ͚͍ͯͤͤͯ͜ ͒͡Ύ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ 

˹͊ ͍ͦͫͤͦ͜ ͙ͫͭͦͪͦ͜͟-͍ͨͦͪͤ͜Ύ͡Έ͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ 
͔͙͊ͣͪ͊ͤͫ͟Έ͟͜ ͍ͤ͊ͯͦ͟ͼ͜ ˢΦ ˹ ΈΌ͔͡Σ ˢΦ ̅ ͔͚͎͔ͤ͋͊ͯͣ ͭ͊ ˨Φ ̅ ͔͡Έ͒ͣ͊ͤ ͔ͨͪ΄͙͙ͣ 
͍͙͙͙ͦͪͫͭ͊͟͡ ͔ͭͪͣͤ͜ ζ͔͍͙͙ͪͫͭ;͔ͤ ͍ͤ͊;͊ͤͤΎη Ύ͟ ͍ͫͦͦͫͨͦͯ͡͡;͔ͤͤΎΣ ΅ͦ 
ͦͤ͊͘;͊ͦ͡ ͔͍͙͙ͪͫͭ;͙͚ͤ ͨͪͦͼ͔ͫ ς ζͨͦ΄͍ͭͦͻ ͒ͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͊͋ͦ ͍͙ͤ͊ͻ͒͜ 
͍͎ͤͦͦͦηΣ ͍͙ͦͤ ͭ͊ͦ͗͟ ͙͍ͨͪͦͭͫͭ͊͡Ύ͙͡ ͼ͔ ͤ͊͘;͔ͤͤΎ ͎͙͊ͦͪͭͣͯ͡Φ ˭͊ͤ͊͘;͔ͤ͜ ͍͙͊ͭͦͪ 
͘ΩΎ͍͙ͫͯ͊͡Σ ΅ͦ ͔͍͙͙ͪͫͭ;͔ͤ ͍ͤ͊;͊ͤͤΎ ͍͟͡Ό;͊Ί ͍ ͔͔ͫ͋ ͔͍͙͙ͪͫͭ;ͤ͜ ͍͙ͨͪ͊͊͡Σ 
͔͙ͣͭͦ͒ ͭ ͔͎͊ͫͭͪ͊ͭ͜͝Σ ΅ͦ ͣͤͣ͊ͯ͘͜͜͜͡ΌͭΈ ͨͦ΄ͯ͟ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͊͒͊ͤ͘Έ ͯ ͍͔͙ͦͣͯ͟͡ 
͔ͨͪͦ͋ͣͤͦͣͯ͡ ͨͪͦͫͭͦͪ͜Φ  

ˢ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ό̅Φ x ͔͔ͪ͟Σ ˨Φ ˴ ͦ͋ͯͪͤΣ ́Φ ˸ ͔͚͊ͪΣ ̅Φ ˹ ΈΌ͔ͣͤ) 
͍͒ͤ͊͘͜;͊ΌͭΈ ͙͙͍ͨͦͭͤ͘͜ ͔͔ͭͤ͒ͤͼ͜͝ ͨͦΊ͒ͤ͊ͤͤΎ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͍͊ͫͦ͋͘͜ ͘͜ 
͔͙͙ͣͭͦ͒͊ͣ͟ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ L¢-͔ͭͻ͎ͤͦͦ͜͡͝Σ ͙͍ͦͫͦ͋ͦ͡ ˱͔͔ͤͭͪͤͭΣ 
ͪͦ͘΄͙ͪΌΌͭΈ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͊͘ ͪ͊ͻͯͤͦ͟ ͔͙͍͎ͦͨͪ͊ͭͤͦͦΣ 
;͊ͫͭͦ ͙ͣͭͭΊ͍͎ͦͦ ͒ͦͫͭͯͨͯ ͒ͦ ͔ͤ͒ͦͫΎ͙͗ͤͻ ͪ͊ͤ͜΄͔ ͍ͨ͊ͫͭ͜͡ ͍ͤ͊;͊͡Έͤͦ͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝Φ ˻͔͍͒ͪ͗͊΄͙ ͍ ˱͔͔ͤͭͪͤͭ͜ ͔͔ͫͯͨͪ;͙͍͜͡ ͒͊ͤ͜ ͨͪͦ ͙ͦ͒ͤ ͜ ͚ͭͦ ͔͗ 
͍ͤ͊;͊͡Έ͙͚ͤ ͦ͋ΩΊͭ͟Σ ͜ ͯ;ͤ͜Σ ͜ ͔͙ͫͭͯ͒ͤͭ ͣͦ͗ͯͭΈ ͍͔͙ͨͪͦͫͭ ΄͙͔ͪͦ͟ ͔͔͊ͫͨͭͤ͟ 
͍ͨͦͪͤ͜ΎͤͤΎΣ ͍͔ͫͭ͊ͤͤ͘͜͡Ύ ͙ͪͤ͘͜ͻ ͒ͯͣͦ͟Σ ͍͙ͤ͊͘;͔ͤΈΣ ͦͤ͟ͼ͔ͨͼ͚͜ ͭͦ΅ͦΦ ́ͦ͋ͭͦ 
ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͙͊ͫͦ͋͘Σ Ύ͟ ͍͊ͯ͊͗ͯ͘ΌͭΈ ͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͟͜Σ ͜ ͍ͭ͜;͙ͤ͘Ύͤ͜ ͙͙͒ͦͫ͒ͤ͜͟͡Σ ͔ͤ 
͍ͯ͗ͯ͘ΌͭΈΣ ͊Σ ͍͙ͤ͊ͨ͊͟Σ ͪͦ͘΄͙ͪΌΌͭΈ ͘ ͔͊͒ͦ͒ͪ͗͊ͤͤΎ ͨ ͔͍͙ͤͻ ͍ͯͣͦ ͙͍ͣͦ͗ͦͫͭ͜͡ ͘ 
͍ͦͦͦ͒ͤͤ͜͡Ύ ͍ͤͦͦΌ ͭ ͊ ͍ͤͦͭͤ͜ΈͦΌ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΣ ͙ͫͨͪΎΌͭΈ ͺ͍ͦͪͣͯ͊ͤͤΌ 
͍ͨͤ͊͊͘͜͡Έͤͦ-͍ͭͦͪ;ͦ͝ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜ ͙ͭͻΣ ͻͭͦ ͍ͤ͊;͊ΊͭΈͫΎΦ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ˱́-
͔ͭͻ͎ͤͦͦ͜͡͝  ͍ͨ ͦΊ͒ͤ͊ͤͤ͜ ͘ ͔͍͙͙ͪͫͭ;͙͙ͤͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣ ͍͙͎ͣ͊͊ΌͭΈ ͋͜͡Έ΄ͦ͝ ͔ͨ͒͊-
͎͎ͦ͜;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜  ͚͚͔ͣ͊ͫͭͪͤͦͫͭ͜Φ ˴ͦͣͨΩΌ͔ͭͪͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͦͤͭͪͦ͟͡Ό  ͍
ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͔͍͙͙ͪͫͭ;ͤͦΌ ͍ͦͫͭͦ͜Ό ͙͍ͨͪͦ͒ͯͭͤͦ͟ ͍͒ͦͫͦͤ͊͟͡ΌΌͭΈ ͎͒͊ͤͦͫ͜-
͙ͭ;͙͚ͤ ͊ͨ͊ͪ͊ͭ ͍ͤ͊;͊ͤͤΎΣ ͙ͫͨͪΎΌ;͙ ͚͎ͦͦ ͚͚ͨͦͫͭͤ͜͜ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝Φ ˽͔ͪͦ͋ͣ͊͡ 
͎͒͊ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͦ͡Ύ͎͊Ί ͔ͫ͊ͣ ͍ ͭͦͣͯΣ ΅ͦ ͔͔ͫͪ͒ ͔͙ͦͤͯͪͤͭͦ͒͊ͭͤ͘͟͟ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡ ͔͍͙͙ͪͫͭ;͔ͤ ͍ͤ͊;͊ͤͤΎ ͍͙Ύ͍͙ͦͫ͡Ύ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ ͔͙͒ͦͫ͒͗ͤͣ͜͡ ͍ 
ͯͪ͊ͤͫ͟͝Έ͚͟͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜Σ ͔͔ͨͪ͒ͯͫͣ͜, ͤ ͊ ͨͦ͜͡ ͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͍͙ͦͫͭ͜ ͊ͪͯ͋͗͗͘͜ΎΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͍͔͔ͪͦ͒ͤ͜ ͍ͭ͜;͙ͤ͘Ύ͙͙ͤͣ  ͚
͙͙͊ͪͯ͋͗ͤͣ͘͜ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͍ͦͫͭͤ͜͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͒ͦ 
Ύ͙͟ͻ ͔ͤ͊͗͊ͭ͡Έ ͜ ͪͤ͘͜͜ ͍͙͊ͪ͊ͤͭ͜ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ͍͙Ύ͍͙͙͡ ͨͦͭͯ͗ͤ͜ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͍ͦͫͭͤ͜͜ͻ ͔͔͚ͣͦ͒͡ ͜ ͔ͭͻ͎͚ͤͦͦ͜͡Σ Ύ͟͜ ͫͺ͍͙ͦͪͣͯ͊ͫ͡Ύ ͤ͊ ͍ͦͫͤͦ͜ ͔͚͒͜ 
͎͙ͯͣ͊ͤͫͭ͜;ͤͦ͝Σ ͫͯ͋ΩΊͭ͟-ͫͯ͋ΩΊͭͤͦ͟͝Σ ͔͙͍ͪ͊ͭͤͦ͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟ όˤΦ s ͔ͤ͒ͪΊ͍Σ 
˨Φ s ͎ͪͣͫͭͪͦͤΣ ˱Φ x ͔ͻΣ ̐Φ x ͔͍ͦͤ͒͊ͪͫΈ͊͟Σ ˱Φ ˭ Ύ͘ΌͤΣ ˻Φ ˴ ͍ͦͦ͊͘͡Σ ˣΦ ˴ ͦͪͦͭΎΊ͍Σ 
ˤΦ ˶ ͍ͦͦ͊͘Σ ˢΦ ˸ ͊ͫͦͯ͡Σ ˱Φ ˽ ͔ͪͦͦͨͤͦ͟͟Σ ˻Φ ˿ ͍͊;͔ͤͦ͟Σ ˢΦ ̆ ͯͭͦͪͫΈ͙͚͟Σ ˢΦ ˿ ͋ͪͯΊ͍͊ ͭ͊ 
ͤ͜ΦύΦ ˨ ͔ͦͫ͒͗ͤͤ͜͡Ύ ͔ͨͪͦ͋ͣ͡ ͍ͭͦͪ;ͦ͝ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ό˥Φ x ͊͡͡Σ 
˾Φ x ͔ͪͤͫΣ ̐Φ ʕ ͊ͻ͍ͪͦͣͦΣ ˣΦ ˥ ͔ͪ΄ͯͤͫΈ͙͚͟Σ ˹Φ ˥ ͍ͪͦͣͦ͊Σ ˻Φ ˴ ͙͍ͪͦͤͦͫΣ ˢΦ ˸ ͊ͫͦͯ͡Σ 
˶Φ ˾ ͙͋͊ͦ͟͡Σ ˴Φ ˾ ͔ͦ͒͗ͪͫΣ ˤΦ ̅ ͪ͊ͤ͟͡ ͭ͊ ͤ͜Φύ ͎͙͙͋͊͊ͭ͘͡ ͙͍ͣͦͭ͊ͼ͚ͤ͜͜Σ ͍ͣͫͭͦ͘͜͜Σ 
ͨͪͦͼ͔ͫͯ͊͡Έͤ͜ ͔͙ͦͣͨͦͤͤͭ͟ ͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͍͙ͦͫͭ͜ ͍ͤ͊;͊ͤͤΎΣ ͔ͦͪͣ͊͘͟ ͙ͪͤ͘͜ͻ 
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͔ͭͻ͎͚ͤͦͦ͜͡ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ ̂ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤͦ͝ ͭ ͊ͨͪͦͼ͔-
ͫͯ͊͡Έͤͦ͝ ͍͙ͦͫͤͦ ͊ͤ͊͘͘;͔͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͎͙͒ͪ͊͜͜͡ ͤ͊͘;ͤͯ ͪͦ͡Έ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͘ 
͔͎͎͙ͨ͒͊ͦ͜͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍ͭͦͪ;ͦͫͭ͜  ͚ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ό˸Φ ˥ ͙ͪͤΈ͍ͦ͊Σ ˹Φ ˥ ͚ͯ͘͜Σ 
˹Φ ˴ ͜;ͯ͟Σ ˣΦ ˴ ͦͪͦͭΎΊ͍Σ ˸Φ ˶ ͊͊ͪ͘Ί͍Σ ˶Φ ˸ ͜͡ΈͭͦΣ ˿ Φ ˿ ͙ͫͦΊ͍͊Σ ˹Φ ́ ͍͙͊ͪ͊ͫͦ; ͭ͊ ͤ͜ΦύΦ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙Ύ͍͙͙ͭ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ό ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ˿̊ˢ ͍ 
͍ͯͣͦ͊ͻ ͙͍͎͊ͭͤͦͦ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͍͊ͫͦ͋͘͜ ͍͙ͦͫͭ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˭͎͒ͤͦ͜ ͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ͙ͣ 
͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͍ͤ͊ͯͦ͟ͼΎ ́Φ ˾ ͔ͯͫͫ͡Έ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ 
͙ͪͦ͋ͭΈ ͙ͭͪ͊͒ͼ͚͙͚ͤ͜ ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎ ͋͜͡Έ΄ ͔ͺ͔͙͍͙ͭͤͣ͟  ͙͔͙ͫͫͭͣ͊ͭ͜;͙ͤͣΣ 
͔͊͡ ͔ͤ ͭͪ͊ͤͫͺͦͪͣͯΊ ͚͎ͦͦ  ͍Ύͫͤͦͣͯ͟͜ ͍͒ͤͦ͜΄͔ͤͤ͜ ώтϐΦ 

˿ͯ;͊ͫͤ͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ Ύ͟͜ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͍ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜Σ 
ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͍ͫͦΊΌ ͔ͦͣͨͫͤͫͭ͟͟͜͡Ό ώсϐΦ ˤ͙ͦͤ ͍ͣ͜΅ͯΌͭΈ ͯ ͫͦ͋͜ ͙͍ͣͦ͗ͦͫͭ͜͡ 
ͫͯ;͊ͫͤͦ͝ ͔ͭͻ͙ͤ͜͟ ͭ͊ ͒ͦͫΎ͎͔ͤͤͤΎ ͍ ͎͊ͯ͘͜͡ ͨ ͙ͫͻ͎ͦͦ͜͡͝Σ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͫͦͼ͎ͦͦ͜͜͡͝Σ ͔ͭͦͪ͜͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝Φ ˴͔ͦͣͨͫͤͫͭ͟͜͡Έ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͭ͊ͦ͗͟  ͯ ͭͦͣͯΣ ΅ͦ ͍͔ͫ ͋͜͡Έ΄͔ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊͘ͻ͙ͦ͒ͭΈ ͨͦΊ͒ͤ͊ͤͤΎ ͙ͪͤ͘͜ͻ ͔ͭͻͤ͜;͙ͤͻ ͍͊ͫͦ͋͘͜  ͯ Ί͙͒ͤͦͣͯ 
ͨͪͦͼ͔ͫ͜ ͘ ͍͙ͪ͜΄͔ͤͤΎ ͎ͦ͒ͤͦͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͍͊͒͊ͤͤ͘ΎΦ ˱ͤͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ 
͍ͦͫͭ͜͜ ͍ͨͪͦ͒ͦ͗ͯΌͭΈ ͙͊ͫ͟͡ͺ͍͙ͯ͊ͭͫ͜͟Ύ  ͚͎͍ͦ͋ͦͦͪΌ͍͙͊ͭͫΎ ͍ ͔ͭͪͣͤ͊͜ͻ ͍͎ͦͫͤͦͤͦͦ 
͔ͭͻͤ͜;͎ͤͦͦ ͊ͫͦ͋ͯ͘Σ ΅ͦ ͙ͨ͒ͭͪͣͯ͜ΊͭΈͫΎ ͔͍ͨͤͦΌ ͔ͭͻ͎ͤͦͦ͜͡ΊΌΦ ˹͊ ͒͊ͤͦͣͯ ͔ͭ͊ͨ͜ 
͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͒ͦͼ͜͡Έ͙ͤͣ Ί ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͭ͜ Ί͝ ;͙ ͤ͜΄ͦ͝ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜͝ 
͔ͭͻ͎ͤͦͦ͜͡ ͝ ͍ ͍ͦͫͭ͜͜, ͔͔ͨͪ͒ͯͫͣ͜Σ ͨͫ͜͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͘ ͝͝ ͎͒ͦͨͦͣͦͦΌ ͔͙ͣͭ ͘ ͊
ͪ͊͟΅͙ͣ ͍͙͒ͦ  ͣͤ ͍͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ Ύ͟΅ͦ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ͤ͊;͊ͤͤΎ 
͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͙͊ͫͦ͋͘ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͒Ύ͙͟ͻ ͍ͦͫͭͤ͜͜ͻ ͼ͔͚͜͡Σ ͭͦ ͝ͻ ͣͦ͗ͤ͊ ͙͙ͪͦ͒ͭ͘͜͡ 
ͤ͊ ;͙͙ͦͭͪ ͔͎͊ͭͦͪ͟͜͝Υ ͙͊ͫͦ͋͘ ͍ͤ͊;͊ͤͤΎΤ ͙͊ͫͦ͋͘ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΤ ͙͊ͫͦ͋͘ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ό͔ͤͫͭͪͯͣͤͭ͊͜͡Έͤ͜ ͙͊ͫͦ͋͘ύΤ ͘ ͙͊ͫͦ͋ ͍ͫͨͯ͊ͤͤ͜͟͡Ύκͦͣͯͤ͊͟͜͟ͼ͜͝Τ 

˭͙͊ͫͦ͋ ͍ͤ͊;͊ͤͤΎ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦͣͯ ͨͪͦͼ͔ͫ͜, 
͍͙͘;͚͊ͤͦ ͯ ͍͙͎͡Ύ͒͜ ͔͟͡ͼ͚͜Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͨ͒ͪͯ͜;͙ͤ͊͟Σ ͙͋ͪͤ͊͘͜͟ ͍͍ͨͪ͊Σ Ύ͟͜ 
ͨͪͦͨͦͤͯΌͭΈͫΎ ͯ;ͤΌ ͨ͒͜ ͔ͦͤͭͪͦͣ͟͡ ͍ͤ͊;͊͡Έͤͦ͝ ͙͔͙ͫͫͭͣΣ  ͯ ͚͊͒͊ͤ͘͜ 
͍ͨͦͫ͒ͦͤͦͫͭ͜͜͡Φ ́͊͟͜ ͙͊ͫͦ͋͘ ͍͟͡Ό;͊ΌͭΈΥ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜Σ ͙ͦ͟͡ ͙͔ͫͫͭͣ͊ ͒͊Ί 
ͤ͜ͺͦͪͣ͊ͼ͜ΌΤ ͔͒ͣͦͤͫͭͪ͊ͼ͚ͤ͜͜Σ ͙ͦ͟͡ ͙͔ͫͫͭͣ͊ ͨͦ͊ͯ͘͟Ί Ύ͍͙΅͔Τ ͜ ͙ͨͪ͊ͭ͟;ͤ͜Σ ͙ͦ͟͡ 
͙͔ͫͫͭͣ͊ ͍͙͎ͣ͊͊Ί ͍͒͜ ͯ;ͤΎ ͍͙ͪ͜΄͔ͤͤΎ ͔͙ͨͪͦ͋ͣ͡κ͍͊͒͊ͤͤ͘ΎΣ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ 
͙͊ͨͭ͊ͤͤ͘ΎΣ ͊͋ͦ ͯ;͊ͫͭ͜ ͍ ͤ͜΄͚͜ ͚͊͒͊ͤ͘͜ ͨͪͦͼ͔͒ͯͪ͜Φ ˽͙͙ͪ͊͒͟͡ ͙ͭ͊͟ͻ ͍͊ͫͦ͋͘͜ ς 
ͦͣͨ͟ΩΌ͔͔ͭͪͤ ͍ͤ͊;͊ͤͤΎΣ ͍ͦͫͭͤ͜Ί ͔͔ͭ͋͊͡;͔ͤͤΎ ώуϐΦ 

˭͊ ͙ͫͦ͋ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͨͦͫ͡ΌΌͭΈ ͔͍͙͙ͪͫͭ;ͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎ  ͚
ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͙ͭͣΣ ΅ͦ ͯ;͔ͤΈ ͣ͊Ί ͍ͨͪ͊ͦ ͍͙͙͙͋ͪ͊ͭ ͔ͤͦ͋ͻ͒ͤͯ͜ 
ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ζ͍ͤ͊;͊ͤͤΎ Ύ͟ ͍͙͒ͪͭͭ͜͟Ύη ͤ͊ ͙ͪͤ͘͜ͻ ͍ͪͤ͜Ύͻ 
όͺ͊ͭ͟͜Σ Ύ͍͙΅͜Σ ͦͤ͟ͼ͔ͨͼ͜͝ύΦ ζˤ͙͒ͪͭͭ͜͟Ύη ͔ͣͦ͗ ͚͒ͫͤ͘͜Ό͍͙͊ͭͫΈ ͯ;ͤΎ͙ͣ 
ό͔͙ͫͭͯ͒ͤͭ͊ͣύ Ύ͟ ͍ͨͦͤͫͭ͜Ό ͍͊ͭͦͤͦͣͤͦΣ ͭ͊͟ ͜ ͨ͒͜ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͙͔͙ͫͫͭͣΦ 
˭͙͊ͫͦ͋ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͟͡Ό;͊ΌͭΈ ͍͔͙͟͜͡  ͚ͣ͊͜͡Σ ͔͙ͭͣ͊ͭ;ͤ͜ ͭ͊ ͍ͨͦͪΎ͍͒ͦ͊ͤ͟͜ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͙͋͊͘ ͎ͪͤͦͦ͘͜ ͻ͔͊ͪ͊ͭͪͯ͟Σ ͦͫͤ͊΅͔ͤ͜ ͍͍͒ͨͦ͒ͤͦ͜͜Ό ͙͔ͫͫͭͣͦΌ 
͙ͨͦͫ͊ͤ͡Έ  ͘͜ ͍͊ͫͦ͋͜ ͔ͣͦ͒͡Ό͍͊ͤͤΎΦ  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͦͤ͊͘;͔ͤ͜ ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͙͊ͫͦ͋͘ ͪͦ͘΄͙ͪΌΌͭΈ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͍ͤ͊;͊ͤͤΎ Ύ͟ ͔͍͙͙ͪͫͭ;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 
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˭͙͊ͫͦ͋ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͯ;͍ͤ͜ ͙ͨͪ͊ͭ͟;ͤͦΌ ͔ͪ͊͊͘͜͡ͼ͜ΊΌ 
͙͙ͦͭͪͣ͊ͤͻ ͤ͊ͤ͘Έ ͯ ͺͦͪͣ͜Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͫ͊͒͊ͤͤ͟͡Ύ ͙ͨͫΈ͍͎ͣͦͦͦ ͔ͭͫͭͯ͟Σ 
͊ͤ͊ͯ͘͜͡ ͙͒͊ͤͻΣ ͍͔ͫͭͦͪͤͤΎ ͤ͜΄͎ͦͦ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͨͪͦ͒ͯͭͯ͟Σ Ύ͙͚͟ ͔͎ͤͭͪͯ͜Ί 
͙ͦͭͪͣ͊ͤ͜ ͒͊ͤ͜Φ ˽͙͙ͪ͊͒͊ͣ͟͡ ͙ͭ͊͟ͻ ͍͊ͫͦ͋͘͜ ͣͦ͗ͯͭΈ ͎͍͙ͫͯͯ͊ͭ͡Υ ͙͔͙ͫͫͭͣ 
͙ͦ͋ͪͦ͋͟ ͔͍ͭͫͭ͟͜ ͜ ͋͊͘ ͙͒͊ͤͻΣ ͔͔ͭͪͦͤͤ͟͜͡ ͙ͭ͊͋͡ͼ͜Σ ͣ͊͜͡ ͍͙͍͙͒͊ͤ;͜ ͔͙ͦͣͨͫ͟͟͡Σ 
ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͒͡Ύ ͍͔͙͒ͦ͊ͨͫͯ͘͜ ͭ͊ ͔͎͍ͪ͒͊ͯ͊ͤͤΎΦ 

˭͙͊ͫͦ͋ ͍ͫͨͯ͊ͤͤ͜͟͡Ύκͦͣͯͤ͊͟͜͟ͼ͜͝ ͍͒ͦͦ͘͡ΎΌͭΈ ͯ;ͤΎͣ ͜ ͍͙͊͒͊͟͡;͊ͣ 
͔͙͍ͦͨͪ͊ͭͤͦ ͙͙ͤ͊͒ͫ͊ͭ͡  ͚ ͙͍͙ͦͭͪͣͯ͊ͭ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͭ͊ ͍͔ͨͦ͒ͦͣͤͤ͜͡ΎΦ ˴ͪͣ͜ 
͍͍͙ͫͭͦ͜ͻ ͜ ͦ͊͟͡͡Έ͙ͤͻ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͔͔ͣͪ͗Σ ͙ͨͪ͊͒ͦͣ͟͡ ͙ͭ͊͟ͻ ͍͊ͫͦ͋͘͜ ͎ͫͯͯ͡Ί 
͔͙͍͔ͤͭͪ͊ͭͤ͜͟ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔͔͍͚͙ͭͤ͘͜͜͡ͻ ͜ 
͔͔ͭ͡ͺ͙ͦͤͤͻ ͔͔ͣͪ͗ ώммϐΦ 

˹͔ͦ͋ͻ͒ͤͦ͜ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ ͫͯ;͊ͫͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ͤ͊;͊ͤͤΎ ͙͍ͦͫͦ͋ͦ͡ Ί 
͔ͺ͔͙͍͙͙ͭͤͣ͟ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͙͔ͣͫͤͤ͡Ί͍ ͙ͻ ͍͙ͤ͊;ͦ͟ ͍͙͙ͫͦ͟ͻ ͍͍ͪͤ͜͜Σ ͊͘  
͙͊ͫ͟͡ͺ͊͜͟ͼ͜ΊΌ ˣΦ ˣͯͣ͊͡ [1]Σ ͙ͨͪ;ͦͣͯ ͙͍ͦͫͦ͋ͦ͡ ͍ ͯ;͍ͤ͜ ͘͜ ͔͔͍͙ͤ͊͒͊ͭͤͣ͟ 
͍͔ͪͤͣ͜ ͍͙ͪͦͭͯ͘͟ ͼ͙ͻ ͍͙ͤ͊;ͦ͟Φ ́ͦͣͯ ͣͦ͗ͤ͊ ͔͔ͨͪ͒͋͊;͙͙ͭΣ ΅ͦ ͯ ͍͙ͨ͊͒ͯ͟ 
͋͜͡Έ΄ ΄͙͎ͪͦͦͦ͟ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͦͤ͊͘;͔͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͍͔͒͋ͯ͒ͭ͜ΈͫΎ 
͍͙͍ͪͤ͜Ό͍͊ͤͤΎ ͍ͪͤ͜Ύ ͍ͦͫ͜;͔ͤͦͫͭ͜ ͯ;͍ͤ͜ ͯ ͋͜͟ ͝͝ ͍͙ͨ͒͜΅͔ͤͤΎΦ 

˾͎ͦ͘͡Ύ͔ͤͣͦ ͔ͭͻͤ͜;ͤ͜ ͙͊ͫͦ͋͘Σ Ύ͟͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ  ͍Ύͦͫͭ͟͜ ͍͊ͫͦ͋͘͜ 
͍ͤ͊;͊ͤͤΎΦ ˱͙ͫͭͦͪ;ͤͦ ͒ͦͣͤͯ͜Ό;͊ ͍ͤ͊;͊͡Έͤ͊ ͔ͣͦ͒͡Έ Ύ͍͡Ύ͊͡ ͫͦ͋ͦΌ ͔ͣͦ͒͡Έ 
ͭͪ͊ͤͫͣͫ͜͜͝ ς ͯ;͙͔ͭ͡Έ ͔͔͍͍ͨͪ͒͊͊ ͤ͊ͤͤ͘Ύ ͯ;ͤΎͣΣ ͦͫͭ͊ͤͤ͜ ς  ͝ͻ ͍͊ͫͦ͘Ό͍͙͊͡Φ ˹͔ 
͙͍͒ͤͦΣ ΅ͦ ͫͨͦ;͊ͭͯ͟ ͍ͦͫͭͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͭ͊ͦ͗͟ ͍͙͋ͯ͒ͯ͊ͫ͡Ύ ͊͘ ͼ͜ΊΌ ͔ͣͦ͒͡͡ΌΦ 
ˤͦͤ͊  ͚  ͯ ͤ͊΄ ;͊ͫ ͙͊͘͡΄͊ΊͭΈͫΎ ͚ͤ͊͋͜͡Έ΄ ͨͦ΄͙͔ͪͤͦΌΣ ͙͍ͦͫͦ͋ͦ͡ ͒͡Ύ 
͍͒ͫͭ͊͜Ό;͙ͻ ͯ;͍ͤ͜ ώмϐΦ  

˻͒ͤ͊ ͘ ͔ͨͪ΄͙ͻ ͙͔ͫͫͭͣ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͍ͤ͊;͊ͤͤΎ ό˿˴˹ύΣ ͔ͪͦͪͦ͋ͤ͊͘͡ 
˽͊ͭͪͦͣ͜͟ ˿͔͊ͨͨͫͦͣ ώнϐ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ˿͔ͭͤͺͦͪ͒ ͯ сл-ͭ͜ ͙ͪͦ͟ ̆̆ ͫͭͦͭͭ͜͡Ύ, 
͊͒͊͊͘͡ ͙ͫͭ͊ͤ͒͊ͪͭ ͙͔ͫͫͭͣ ͯ ͍ͫ͜ͻ ͙ͤ͊ͫͭͯͨͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ͊ͻΦ ͔͚̇ 
͍͔ͤ͊ͯͦ͟ͼΈ ͍͍ͨͪͦ͊ͤ͊ͯ͊͘͜͡ ͍ͤ͊;͊͡Έͤ͜ ͙ͯͪͫ͟ ͘ ͙͊ͪͺ͔͙͙ͣͭ͟ ͭ͊ ͤ͜΄͙ͻ 
͔͔͍ͨͪ͒ͣͭ͜ ͜ ͍͙͍ͫͭͦͪ ͍͙͍ͫͦͦͫͭͪͯͭͯͪͦ͊ͤͯ͟͟ ͦͣͨ͟ΩΌ͔ͭͪͤͯ ͙͔ͫͫͭͣͯΣ Ύ͊͟ 
͔͔͊͋ͨ͘͘;͍ͯ͊͊͡ ͍͚ͦͪͦͭͤ͘͜ ͍͘ΩΎͦ͘͟ ͒͡Ύ ͯ;ͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ό ͍ͯͪͦ͟͜ ͜ 
ͦͤͭͪͦ͟͡Έ ͊͘ ͯͫͨ͜΄ͤͫͭ͜Ό ͯ;͍ͤ͜Φ 

̂ улς90-͜ ͙ͪͦ͟ ̆̆ ͫͭͦͭͭ͜͡Ύ ͙͍ͦͫͦ͋ͦ͡ ͨͦ΄͙͔ͪͤͦΌ ͭ͊ ͍͙͔͊ͭͦͪͭͭͤͦΌ 
͋ͯ͊͡ ˿˴˹ ͍͔͙͔̂ͤͪͫͭͭͯ͜ ˱͚ͤͦͫ͜͡͡ ζtƭŀǘƻηΦ ˤͦͤ͊ ͍͟͡Ό;͊͊͡ ͫͦͭͤ͜ ͯ;͍ͤ͜  ͜
;͙͔ͫͤͤ͜͡ ͔͍ͭͪͤͯ͊͡Έͤ͜ ͎͙ͨͪͦͪ͊ͣ [2]. 

˹͊ ͙͚͒͊ͤ ;͊ͫ ˿˴˹ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͊͋ͦ ͔ͦͪͣ͟͜ ͎ͨͪͦͪ͊ͣͤ͜ ͙͊ͫͦ͋͘Σ ͊͋ͦ 
͔͎͍ͤͭͪͦ͊ͤ͜͜ ͍ͤ͊;͊͡Έͤ͜ ͙͔͙ͫͫͭͣ ό˱˹˿ύΦ ͙͍́ͨͦ͊ ˿˴˹ ͣ͊Ί ͭ͊͟͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Υ 
͍ͦͤ͊ ͍͒ͦ͋ͪ͊͗͊͜Ί Ύͯ͟-͔ͤ͋ͯ͒Έ ͦ͒ͤͯ ͎͊ͯ͘͡Έ ͤ͊ͤ͘ΈΣ ͍͟͡Ό;͊Ί ͊͒͊͘;͜ ͊͋ͦ 
͙͊ͨͭ͊ͤͤ͘Ύ ͘ ͔͍͙͙ͭͫͭͦͣ͟ ͍͍͒ͨͦ͒͜͜Ύ͙ͣ ͊͋ͦ  ͎͋͊͊ͭΈͣ͊ ͍͍͒ͨͦ͒͜͜Ύ͙ͣΣ ͨͪͦͨͦͤͯΊ 
͙ͣͭͭΊ͍͙͚ ͍͙͚ͦͪͦͭͤ͘ ͍͘ΩΎͦ͘͟Σ ͍͒ͣ͜͜;͊Ί ͔͍͙ͤͨͪ͊͡Έͤ͜ ͍͍͒ͨͦ͒͜͜͜Σ ͎ͯ͊͊͘͡ΈͤΌΊ 
͒͊ͤ͜ ͘ ͯͫͨ͜΄ͤͦͫͭ͜Σ ͎͔͔ͤͪͯΊ ͍͍͙ͨͪ͊ ͒͡Ύ ͔͍ͭͪͤͯ͊ͤͤΎ ͭ͊ ͔͍ͭͫͭͯ͊ͤͤΎΦ  

˱͔͎͍ͤͭͪͦ͊ͤ͊ ͍ͤ͊;͊͡Έͤ͊ ͙͔ͫͫͭͣ͊ ό˱˹˿ύ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͦͣͨ͟ΩΌ͔ͭͪͤͯ 
͔͔ͣͪ͗ͯ ͒͡Ύ ͍͘ΩΎ͘͟ ͯ ͔͙ͦͪͣ͟ͻ ͦͣͨ͟ΩΌ͔͍ͭͪ͜ ͘͜ ͼ͔ͤͭͪ͊͡Έ͙ͤͣ ͭ͊ ͙ͦ͒ͤ ͘ ͙ͦ͒ͤͣΣ Ύ͟ 
͍͙ͨͪ͊ͦ͡Σ ͯ ͍͙͎͡Ύ͒͜ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͊ͫͯ͟͡Φ ̂ ΄ͦ͊͟͡ͻ ˿̊ˢ ͍ мффл ͪΦ 
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͍͙͙͍͍ͦͪͫͭͦͯ͊ͦͫ͟͡Ύ ͙͋͘͡Έͦ͟ млллл ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͍͊ͫ͟͜͡Σ ͦ͟΄͙ͭ ͤ͊ Ύ͟͜ ͙͋ͯ͡ ͍ 
͍ͦͫͤͦͤͦͣͯ ͙ͦͭͪͣ͊ͤ͜ ͊͘ ͎͙ͨͪͦͪ͊ͣ͊ͣ ͎͙͒ͦͨͦͣͦ ͯ;ͤΎͣ ͘͜ ͍͍͒ͫͭ͊͊ͤͤ͜Ύͣ ͯ 
͍͙ͪͦͭͯ͘͟. ˱˹˿ ͍ͨͦͪͤ͜Ύͤ ͦ ͘ ˿˴˹ ͨͪͦͨͦͤͯΊ ͋͜͡Έ΄ ͙͍͍͔ͤ͒͒ͯ͊ͦ͊ͤ͘͜͜͜͡  ͚
͙͒ͺ͔͔ͪͤͼ͚͍͔ͦ͊ͤ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͔ͣ͗͊ͻ ͍͙ͦͫͤͦͤͻ ΄͟͜͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜ 
ό͔͙ͣ͊ͭͣ͊ͭ͊͟Σ ͙͍͍ͨͪͪͦ͒ͦͤ͊ͫͭͦ͘Σ ͍͙ͣͦΣ ;͙ͭ͊ͤͤΎΣ ͙ͨͫΈͣͦύΦ ˱˹˿ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ 
ͭ͊ͦ͗͟ ͍͔͙͙͙ͣ͟͡ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͒͡Ύ ͦͤͭͪͦ͟͡Ό ͭ͊ ͔ͪΊͫͭͪ͊ͼ͜͝ ͯͫͨ͜΄ͤͦͫͭ͜ ͯ;͍ͤ͜Φ 
˭ͣͫͭ͜ ͍ͤ͊;͊ͤͤΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ˱˹˿ ͔ͦͪ͟͡ΌΊ ͘ ͍͙͙ͦͫͤͦͤͣ ΄͟͜͡Έ͙͙ͤͣ 
ͨ͒ͪͯ͜;͙͙ͤ͊ͣ͟ ͭ ͊͘ ͋͜͡Έ΄ͫͭ͜Ό ͍͙ͦͫͤͦͤͻ ΄͟͜͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΦ ˹͍ͦͦΌ ͔͔ͭͤ͒ͤͼ͜ΊΌ 
ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ˱˹˿ ͫͭ͊͊͡ ͪͦͪͦ͋͊͘͟ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ Ύ͊͟ ͍͒ͦͦ͘͡ΎΊ 
͍;͙͔ͭ͡Ό ͫ͊ͣͦͣͯ ͍͙͊͒͊ͨͭͯ͊ͭ ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͎͙ͨͪͦͪ͊ͣ ͒ͦ ͔ͨͦͭͪ͋ ͯ;͍ͤ͜ ώоϐΦ  

̂ ͼͦͣͯ͜͡ ˿˴˹ ͙͙ͦͭͪͣ͊͡ ͍͔͙͔͟͡ ͨͦ΄͙͔ͪͤͤΎ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ΄ͦ͊͟͡ͻ 
͍͊͒͘Ύ͙͟ ͭͦͣͯΣ ΅ͦ ͍͙ͦͤ ͔ͤ ͍ͫͭͯͨ͊ΌͭΈ ͯ ͙ͨͪͦͭͪ͜;;Ύ ͘ ͍͙͙ͦͫͤͦͤͣ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͙͙ͤͣ͜ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͫͤͯ͜Ό;͙ͻ ΄͟͜͡Έ͙ͤͻ ͫͭͪͯͭͯͪ͟ όbŜǿƳŀƴΣ мффлύΦ 
͔̇ ͭ͊͟͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡Υ 
мύ ͍ͤ͊;͊ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ ͎ͪͯͨ͊ͻ ͘͜ нрςор ͯ;͍ͤ͜ ͜ ͔ͪͦͨͦ͒ͤͦ͘͜͡  ͍;͊ͫ͜ ͤ͊ 
͔͎͔͙ͫͣͤͭ ͍ прςрл ͻ͍͙͙ͤ͡Τ 

нύ ͍ͤ͊;͊ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͊͋ͦ ͍ͫͣ͜ ͊ͫͦͣ͟͡ ͊͋ͦ ͙͍ͤ͒͒ͯ͊͜͜͡ΈͤͦΤ 
оύ ͯ;͙͔ͭ͡Έ ͍͙ͦͤͯ͟Ί ͙ͭͪ͊͒ͼ͚ͤͦ͜ ͒ͦͣͤͯ͜Ό;ͯ ͪͦ͡Έ ͯ ͍ͤ͊;͊ͤͤ͜ ς ͯ;͙͔ͭ͡Έ ͍ 
͍ͦͫͤͦͤͦͣͯ ͎͍͙ͦͦͪͭΈ ͜ ͍͙ͫͭ͊ͭΈ ͙͊ͨͭ͊ͤͤ͘ΎΣ ͊ ͯ;ͤ͜ ͫͯ͡ͻ͊ΌͭΈ ͜ ͒͊ΌͭΈ ͦͪͦͭ͟͟͜ 
͍͍͒ͨͦ͒͜͜͜Τ 

пύ ͨ͒͜ ;͊ͫ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭ ͯ;ͤ͜ ͍ ͍ͦͫͤͦͤͦͣͯ ͍͙ͦͤͯ͟ΌͭΈ ͔ͦͤͪͭͤ͟͟͜ 
͍͊͒͊ͤͤ͘ΎΣ ͤ͊͒͊ͤ͜ ͍;͙͔͔ͭͣ͡Φ ̂;ͤ͜ ͔ͤ ͣͦ͗ͯͭΈ ͍͙͙͋ͪ͊ͭ ͫͦ͋͜ ͦ͋ͫΎ͎ ͊͋ͦ ͣͫͭ͘͜ 
͍͊͒͊ͤͤ͘Ύ ;͙ ͔͙ͪ͗ͣ ͙ͪͦ͋ͦͭΤ 

5ύ ͍͊ͫͦ͘ΊͤͤΎ ΄͟͜͡Έͤͦ͝ ͎͙ͨͪͦͪ͊ͣ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͔͙͙ͦͪͣͣ͟ 
͔͔͔͙ͣͤͭ͊ͣ͡ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͊͋ͦ ͍͙ͤ͊͘;͔͙͙ͤͣ ͍ͣͤͤ͜Ύ͙ͣΦ 
̒͟ ͍͙͒ͤͦΣ ͎͋͊͊ͭͦ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ˿˴˹ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ 

͙ͭͪ͊͒ͼ͚ͤͦ͜͝ ͙ͫͭͪͯͭͯͪ͟ ΄͟͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ ˿˴˹ ͍͙ͪͦ͋͡ΎΊ ͦ͒ͤͦͫͭͦͪͦͤͤΌ 
͔͔ͨͪ͒͊;ͯ ͤ͊ͤ͘ΈΤ ͯ;ͤΌ ͨͪͦͨͦͤͯΊͭΈͫΎ ͍͙͍;͙͙ͭ ͔͍͔ͨͪ͒ͫͭ͊ͤͯ͡ ͚ͦͣͯ 
ͤ͜ͺͦͪͣ͊ͼ͜ΌΦ ˭͔͒͋͜͡Έ΄͎ͦͦ ˿˴˹ ͼΎ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͦ͒ͤ͜Ί͝ ͔ͦͪͣͦ͟͝ 
͎͊ͯ͘͜͡ ͤ͊ͤͤ͘ΎΤ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͤ͊͋ͪ͜ ͙ͦͪͦͭ͟͟ͻ ͍͍ͨͪ͊Σ Ύ͟͜ ͣͦ͗ͤ͊ ͍͙͙ͦͤ͊ͭ͟ 
͊͘ ͙͚ͫͭ͊ͤ͒͊ͪͭͤ рл-ͻ͍͙͙͙͚ͤͤ͡ ͯͪͦ͟Φ ˿˴˻ ͔ͪͦͪͦ͋ͤ͘͜͡ ͒͡Ύ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͙ͦ͒ͤͣ ͯ;͔ͤͣΦ ˭ ͊ ͤ͊Ύ͍ͤͦͫͭ͜ ͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ ͊ͫͯ͟͡ ͍ ͤΈͦͣͯ ͣͦ͗ͯͭΈ 
͍͙͙ͨͪͦͦ͒ͭͫΈ ͯ ͙ͪͦ͟ ͔͎͍ͤͭͪͦ͊ͤ͜͜  ͯ͘ ͍͙;͚͙͚͊ͤ ΄͟͜͡Έ͙͚ͤ ͪͦ͊͒͘͟͡Φ 

˿˴˹ ͣͦ͗ͯͭΈ ͎͔͔͍͙ͤͪͯ͊ͭ ͍͔͙ͯ͟͡ ͟͜͡Έͫͭ͟͜Έ ͙͍͙ͦ͒ͤͦͭͨͦͻ ͊͒͊͘; ͜ ͭͦͣͯ 
͔͒ͦ͋ͪ ͨ͒͜ͻͦ͒ΎͭΈ ͒͡Ύ ͔͍ͭͪͤͯ͊ͤͤΎ ͍͙͋͊ͦ͘ͻ ͯͣͤ͜Έ ό͙ͭ͊͟ͻΣ Ύ͟ ͎ͪ͊ͣͦͭͤͫͭ͜Έ ͊͋ͦ 
͙͚ͯͫͤ ͪ͊ͻͯͤͦ͟ύΦ ͔̇ ͔͔ͨͪ͒͋͊;͙ͦ͡ ͝ͻͤΊ ΄͙͔ͪͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͒͡Ύ ͔͍ͭͪͤͯ͊ͤͤΎ 
͍͙͋͊ͦ͘ͻ ͯͣͤ͜Έ ͯ ͍͒ͫͭ͊͜Ό;͙ͻ ͯ;͍ͤ͜Φ ˻͒ͤ͊͟, ͫ͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͦͫͭ͊ͤͤ͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͎͊ͯ͘͜͡ ͍ͤ͊;͊ͤͤΎ ͍͒ͫͭ͊͜Ό;͙ͻ ͯ;͍ͤ͜ ͍͙Ύ͍͙͙͡ ͤ͜΄͙͚ ͨ͒͜ͻ͒͜ ͒ͦ 
͍͙ͪ͜΄͔ͤͤΎ ͼ͜Ί͝ ͔͙ͨͪͦ͋ͣ͡Φ ˭͎͒ͤͦ͜ ͘ ͙ͭ͊ͣ͟ ͨ͒͜ͻͦ͒ͦͣΣ ͍͒ͫͭ͊͜Ό;͜ ͯ;ͤ͜ ͍͙ͨͦͤͤ͜ 
͙ͣ͊ͭ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͍͙ͪͦ͊ͭ͘ ͍ͪͦͯͣͦ͘͜ ͍͙ͤ͊;͙͟ ͋͜͡Έ΄ ͍͙͙ͫͦ͟ͻ ͨͦͪΎ͍͒͟͜ ͜ 
ͣͦ͗ͯͭΈ ͍͙ͦͫͦͭ͝ ͍͋͊ͦ͘͜ ͍ͣ ͤͤ͜Ύ ͍ ͔ͦͤͭͫͭ͟͟͜ ͙ͫ͊͒ͤ͟͡ͻΣ ͤ͊͘;ͯ΅͙ͻ ͔ͨͪͦ͋ͣ͡Φ 
́͊ ͙͚͟ ͨ͒͜ͻ͒͜ ͍͍͒ͨͦ͒͊͜͜Ί ͍͙͎ͣͦ͊ͣ ͍ͦͫͭͤ͜Έͦ͝ ͔ͪͺ͙ͦͪͣ ул-ͻ ͍ͪͦ͟͜ ̆̆ ͫͭͦͭͭ͜͡Ύ, 
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͔͊͡ ͔ͤ ͙ͨ͒ͭͪͣͯ͜ΊͭΈͫΎ ͙ͭͪ͊͒ͼ͚͙͙ͤͣ͜ ˿˴˹Φ ˾ͦͯͣͤ͘͜ ͙͔͙ͫͫͭͣ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ 
͍ͤ͊;͊ͤͤΎ ό˾˿˴˹ύ ͯ фл-͜ ς 2000-͜ ͙ͪͦ͟ ͍͙͍͙ͪͦ͊ͫ͘͡Έ ͘͜ ͎ͨͪͦͪ͊ͣΣ Ύ͟͜ ͒͊ͭͤ͘͜ 
͍͙͙͒͋ͪ͊ͭ͜Σ ͊ ͨͤ͘͜͜΄͔  ͚͎͔͔͍͙ͤͪͯ͊ͭ ͊͒͊͘;͜Σ ΅  ͍͍ͦ͒ͨͦ͒͊͜͜ΌͭΈ ͍ͪͤ͜Ό ͍ͦͫ͜;͔ͤͦͫͭ͜ 
ͯ;͍ͤ͜Φ ˻͒ͤ͊͟ ͍͙ͤ͊͘;͔ͤͤΎ ͼΈ͎ͦͦ ͍ͪͤ͜Ύ ͍͋ͯ͒ͯ͊ͦͫ͡Ύ ͔ͤ ͤ͊ ͊ͤ͊͘͜͜͡ ͤ͊ͤ͘Έ ͯ;ͤΎ ͘ 
͔͍͎ͨͤͦͦ ͔͔ͨͪ͒ͣͭͯΣ ͊ ͤ͊ ͙͒͊ͤͻ ͘ ͯͫͨ͜΄ͤͦͫͭ͜ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͤͣ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͊͒͊͘; 
ͼ͜Ί͝ ͎͙ͨͪͦͪ͊ͣ ώ10ϐΦ ˣ͜͡Έ΄ ͒ͦͫͦͤ͊͟͜͡ ͎͙ͨͪͦͪ͊ͣ ͎͙ͣͦ͡ ͍͙͒͊͊ͭ ͊͒͊͘;͜Σ 
͋͊ͯ͘Ό;͙ͫΈ ͤ͊ ͔ͣͦ͒͜͡ ͤ͊ͤ͘Έ ͯ;͍ͤ͜Σ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͪ͜΄͔ͤͤΎ ͼ͙ͻ ͊͒͊͘;Σ 
͎͍͙͒͊ͤͦͫͭͯ͊ͭ͜ ͒͋ͤͦͫͭ͘͜͜ ͯ;͍ͤ͜ ͜ ͍͙͋ͯ͒ͯ͊ͭ ͔ͣͦ͒͡Έ ͍͙ͪͦͭͯ͘͟ ͝ͻ ͔͚͒͋ͤͦͫͭ͘͜Φ 

˻͒ ͤ͊͟ ˾˿˴˹ ͔ͤ ͙ͦͭͪͣ͊͊͡ ͙ͨͦ͟ ΅ͦ ͍͔͙͎ͦͦ͟͡ ͨͦ΄͙͔ͪͤͤΎ ͍ ΄ͦ͊͟͡ͻ ˿̊ˢΦ 
˱͙ͫͭͦͪ;ͤͦ ˾˿˴˹ ͍͙͍͙ͪͦ͊ͫ͘͡Ύ ͔͒͋͘͜͡Έ΄͎ͦͦ  ͍͔͙ͣ͊ͭͣ͊ͭ;ͤͦ ͦͪ͜Ί͍͙ͤͭͦ͊ͤͻ ͎͊ͯ͡-
͘Ύͻ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  ͚͙͙ͤͦͫ͡ ͋͜͡Έ΄ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟Σ ͤ͗͜ ˿˴˹Φ 
˾˿˴˹ ͎͋͊͘͜ΌͭΈͫΎ ͘ ͎͊ͯ͘͘͡Ό ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͔͍ͨͪͦͭ͟͜Σ ͍͙ͦͤ ͨͪͦͨͦͤͯΌͭΈ ͋͜͡Έ΄ 
͍͔ͯͫ͒ͦͣͤͯ͜͡ ͔ͣͦ͒͡Έ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͦͣͨ͟ΩΌ͔ͭͪ͊ ͘ ͯ;͔ͤͣΣ ͍ͣ͜΅ͯΌͭΈ ͋͜͡Έ΄ 
͙͚ͫ͊͒ͤ͟͡ ͍ͤ͊;͊͡Έ͙͚ͤ ͔ͣ͊ͭͪ͊͜͡Σ ͤ͗͜ ˿˴˹Φ ˲ͻ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͤ͊ ͔ͣͦ͒͡Ό͍͊ͤͤΎ 
ͤ͊ͤ͘Έ ͯ;ͤΎ͙ͣ ͔͔ͨͪ͒͋͊;͊Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͼ͙ͻ ͎ͨͪͦͪ͊ͣ ͯ ͍ͤ͊;͊ͤͤ͜ ͍͙ͪͦͯͣͦ͘ͻ 
ͯͣͤ͜Έ ͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜ΎΦ ˻͒ͤ͊͟Σ ͯ ͪͦ͋ͦͭ͜ ͘ ͍͒ͫͭ͊͜Ό;͙͙ͣ ͯ;ͤΎ͙ͣ ͍͙ͦͤ ͔ͤ 
͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎΦ 

˱ͤͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍͔ͫ ;͊ͫͭ͜΄͔ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ Ύ͟ ͙͊ͫͦ͋͘ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍͔ͫͭͦͪͤͤΎ ͍͙͊ͫͤ͡ͻ ͤ͊ͤ͘ΈΣ ͜ ͭ͊͊͟ ͔͔ͭͤ͒ͤͼ͜Ύ 
͔͔͍ͨͪͭͦͪΌΊ ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͤ ͊ ͍͙͎͎͒ͤͦͦ͜ ͔ͨ͊ͪͭͤͪ͊ ͔͍͙͙ͪͫͭ;͙ͤͻ 
͍ͫͨͦͫͦ͋͜ ͍ͤ͊;͊ͤͤΎ  ͚ ͍͙ͫ͊ͣͦͦͫͭ͜Φ ˨͙ͦͫ͒ͤ͜͡ͼΈ͊͟ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͔ͣ͒͊͜-
͔ͭͻ͎͚ͤͦͦ͜͡ ͔͔ͨͪ͒͋͊;͊ΊΣ ΅ͦ ͯ;͔ͤΈ ͚ͫ͊ͣͦͫͭͤͦ͜ ͊͒͊͘Ί ͤ͊ͨͪΎͣ ͍͎ͫͦͦ ͍ͤ͊;͊ͤͤΎΦ 
͙̅͊ͭ͟Σ Ύ͍͙΅͊  ͚ͦͤ͟ͼ͔ͨͼ͜͝ ͨͤ͊͘͜ΌͭΈͫΎ  ͍ͨͪͦͼ͔ͫ͜ ͭ͊͟ ͍͎͊ͤͦͦ͘ ζ͍͙͒ͪͭͭ͜͟ΎηΣ ͊͋ͦ 
ζ͍͔͎ͤ͊ͨͪ͊ͤͦͦ͡ ͍͙͒ͪͭͭ͜͟ΎηΦ ˾͎ͦ͘͡Ύ͔ͤͣͦ ͙ͭͪ ͙͙ͭͨ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ 
Ύ͟͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͒͡Ύ ͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟ ͍ͤ͊;͊ͤͤΎ όΎ͟ ͍͙͍͊͗ͦ͡͝ ͍ͫ͊͒ͦͦ͟͡͝ 
͔͍͙͙ͪͫͭ;ͤͦ͝ ͍͙ͦͫͭ͜ύ ς ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͙͔͙ͫͫͭͣ ͋ͦͪͯ͘ ͤ͜ͺͦͪͣ͊ͼ͜͝ ό͔͔ͭͪͦͤͤ͟͜͡ ͙͋͊͘ 
͙͒͊ͤͻύΣ ͣͪͦͦͣͨ͜͟͟ΩΌ͔ͭͪͤ͜ ͊͋ͦͪ͊ͭͦͪ͜͡͝ ό˸˴˶ύ ͭ͊ ͔͙͍ͤͭͪ͊ͭͤ͜͟͜ ͍͔͒ͦ͜Φ ˭͎͊͊͡Έ͙ͤͣ 
͒͡Ύ ͙ͤͻ Ί ͔ͭΣ ΅ͦ ͍͙ͦͤ ͍ͫͭͦͪΌΌͭΈ ͔ͦͤͭͫͭ͟͟Σ ͯ Ύͦͣͯ͟ ͯ;͔ͤΈ ;͙ ͔ͫͭͯ͒ͤͭ ͔ͣͦ͗ 
͙͙ͦͭͪͣ͊ͭΣ ͍͙͙͙ͦͪͫͭ͊ͭ͟  ͚͍͙͍͙͋ͯ͒ͯ͊ͭ ͔͔͔͙ͣͤͭ͡ ͤ͊ͤͤ͘Ύ ͯ ͨͪͦͼ͔ͫ͜ ͚ͫ͊ͣͦͫͭͤͦ͜ 
͔͍͎ͪ͊ͦ͊ͤͦͦ͘͜͡ ͍͔͎ͤ͊ͨͪ͊ͤͦͦ͡ ͍ͤ͊;͊ͤͤΎΦ  

͔́ͻ͎ͤͦͦ͜͡;ͤ͜ ͙͊ͫͦ͋͘ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ  ͍
͙ͫ͊͒ͤ͟͡ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͙ͫͭͯ͊ͼ͜ΎͻΣ ΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͼ͜͡Ύͣ ͍ͦͫͭͤ͜Έͦ͝ ͔ͪͺ͙ͦͪͣΣ Ύ͊͟ 
͔ͪ͊ͯ͘͜͡ΊͭΈͫΎ ͦͫͭ͊ͤͤ͜ нл ͍ͪͦ͟͜Φ ́͊͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͔͔ͭͪͦͤͤ͟͜͡ ͍͙͙͒ͦ͒ͤ͜͟ ͒͊ΌͭΈ 
΄͍͙͙͚͒͟ ͒ͦͫͭͯͨ ͒ͦ ͍͔͙͙͟͡ͻ ͦ͋ͫΎ͎͍͜ ͪͤͦ͘͜͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͙ͨͪ;ͦͣͯ ͍ ͭͦͣͯ 
͔͙ͪ͗ͣ͜Σ Ύ͙͚͟ ͙͚͊͒͊ͤ͘ ͙͍ͦͪͫͭͯ͊͟;͔ͣΦ ˻͙ͭͪͣ͊ͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͔ͣͦ͗ ͨͦͭͣ͜ ͙͋ͯͭ 
͔ͦ͋ͪͦ͋ͤ͊͡  ͚͍͙͙ͦͪͫͭ͊ͤ͊͟ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜Σ Ύ͟  ͯͭͦ;͙ͤͻΣ ͭ͊͟ ͜ ͍ 
͙͙ͨͪͪͦ͒ͤ;͙ͻ ;͙ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͊͜͡ͻΦ ˱ͤͺͦͪͣ͊ͼ͜Ύ ͔ͣͦ͗ ͙͋ͯͭ ͔͍ͨͪ͒ͫͭ͊-
͔ͤ͊͡ ͯ ͍͙͎͡Ύ͒͜ ͔ͭͫͭͯ͟Σ ͙ͭ͊͋͡ͼ͜Σ ͎ͪ͊ͺ͍͜͟͜Σ ͊ ͭ͊ͦ͗͟ ͯ ͍͍ͯͦͦͣͯ͘͟ ͍͙͎͡Ύ͒͜ ώрϐΦ 

˹͔ͦ͋ͻ͒ͤͦ͜ ͙ͪͦͯͣͭ͘͜Σ ͦ͒ͤ͊͟Σ ΅ͦ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͡Ό͙͙͒ͤ 
͍͙ͤ͊͘;͊ΌͭΈͫΎ ͔ͤ ͦ͋ͫΎ͎ͦͣ ͒ͦͫͭͯͨͤͦ͝ ͚͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͊ ͤ͊Ύ͍ͤͫͭ͜Ό ͦͤ͟ͼ͔ͨͼ͜͝ ͝͝ 
͍͙͙ͦͪͫͭ͊ͤͤ͟ΎΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ ͍͔͙ͦ͟͡Ό Ί ͪͦ͡Έ ͯ;͙͔ͭ͡ΎΣ Ύ͙͚͟ ͙͍͙͚ͨͪ͊ͤ͘ 
͙͍͊ͭͤͦ͟ ͍͙͍͙ͪͦ͊ͭ͘ ͍ ͯ;͍ͤ͜ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤͯ ͫͭͪͯͭͯͪͯ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ 
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́͊͟͜ ͍ͤͦ͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ Ύ͟ ͣͪͦͦͣͨ͜͟͟ΩΌ͔ͭͪͤ͜ ͊͋ͦͪ͊ͭͦͪ͜͡͝ 
ό˸˴˶ύ Ί ͔ͺ͔͙͍͙͙ͭͤͣ͟ ͙͊ͫͦ͋͊ͣ͘ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͎͊ͯ͘͜͡ ͔ͣ͊ͭͣ͊-
͙ͭ;͙ͤͻΣ ͺ͙͘͜;͙ͤͻ ͜ ͫͦͼ͊͜͡Έ͙ͤͻ ͤ͊ͯ͟Φ ˤ͙ͦͤ ͤ͊͒͊ΌͭΈ ͯ;͔͍ͤ͜ ͔ͪ͊͡Έͤ͜ ͍ͤ͊ͯͦ͟͜ 
͙͊ͫͦ͋͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͫͭͯ͜Σ ͍͒ͦͦ͘͡ΎΌͭΈ ͣ͊ͤͨͯ͜͡Ό͍͙͊ͭ ͙͙ͫ͊͒ͤͣ͟͡ ͙͔͙ͫͫͭͣ͊ͣ  ͚
͍͙͍;͙͊ͭ ͝ͻ ͍͔ͨͦ͒ͤͯ͜͟ ͍ ͔ͪ͊͡Έͤͦͣͯ ;͊ͫ͜Φ ˣ͎͊͊ͭͦ ˸˴˶ Ί ͙ͣ͗͒ͫ͜ͼ͙͙͙ͨͤ͊ͪͤͣ͜͡Σ 
͙ͭ͊ͣ͟ ;͙ͤͦͣ ͨͪͦͨͦͤͯΌͭΈ ͯ;ͤΎͣ ͍͙͍͙ͪͦ͊ͭ͘ ͤ͊ͤͤ͘Ύ  ͍͋ ͎͊͊ͭΈͦͻ ͎͊ͯ͘͡ΎͻΦ 

˸˴˶ Ύ͍͡ΎΌͭΈ ͫͦ͋ͦΌ ͔ͦͣͨͫ͟͟͡ ͔ͪ͊͡Έ͙ͤͻ ͍͙ͣͪ͜ΌΌ;͙ͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜Σ 
Ύ͟͜ ͨͦΊ͒ͤ͊ͤ͜ ͘ ͦͣͨ͟ΩΌ͔ͭͪͦͣΦ ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͍͙ͣͪ͜Ό͍͊ͤΈ ͍͍ͦ͒ΎͭΈͫΎ ͍ ͦͣͨ͟ΩΌ͔ͭͪ 
͜ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͍͔͒ͦ͋ͪ͊͗ͤ͜͜  ͚͔ͦ͋ͪͦ͋ͤ͜͡Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͊͟ͼ͔ͤͭ ͯ ͍ͤ͊;͊ͤͤ͜ 
͔͔͙ͨͪͤͦͫͭΈͫΎ ͘ ͔ͣͻ͊ͤ͜;͎ͤͦͦ ͊ͨ͊ͣ͘ΩΎͭͦ ͍͍ͯ͊ͤͤΎ ͍͔͙ͦ͟͡͝ ͟͜͡Έͦͫͭ͟͜ ͺ͍͊ͭ͟͜ ͤ͊ 
ͨͪΎ͔ͣ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͙͎ͨͪͪͦ͒ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͋ͪ͘͜ ͜ ͊ͤ͊͘͜͡ ͙͒͊ͤͻΣ ͍͙͍ͫͯ͊ͤͤΎ 
 ͚ ͔͔͍ͨͪͪͯ͜͟ ͎͔͙ͨͦͭ͘͜Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͼ͜ ͙͊ͫͦ͋͘ ͍͙͍ͪͦ͊͘ΌͭΈ ͙͔ͣͫͤͤ͡Ί͍͜ 
͍ͣ ͤͤ͜Ύ ͭ͊ ͍͙ͤ͊;͙͟ ͍͙͙ͫͦ͟ͻ ͍͍ͪͤ͜͜ ό͍ͨͦͪͤ͜ΎͤͤΎΣ ͔͒͒ͯ͟ͼ͜ΎΣ ͙͔ͫͤͭ͘Σ ͦͼͤ͊͜͟ύΦ ̂ 
˿̊ˢ ͍;͙͔ͭ͡Ύͣ ͔͔ͫͪ͒ͤ͜ͻ ΄͟͜͡ ͨͪͦͨͦͤͯΌͭΈͫΎ ͭ͊͟͜ ͎͙ͨͪͦͪ͊ͣΣ Ύ͟͜ ͍͔ͫͭͦͪͤ͜ 
͔ͫͨͼ͊͜͡Έͤͦ ͒͡Ύ ͯ;͍ͤ͜ ͘͜ ͍͍͒ͫͭ͊͊ͤͤ͜Ύͣ ͯ ͍͙ͪͦͭͯ͘͟Φ ˤ͙ͦͤ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ  ͍
͋͜͡Έ΄͔Σ ͤ͗͜ олл ΄ͦ͊͟͡ͻ ͯ нм ΄ͭ͊ͭ͜Φ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͍͔͙͙ͨ͒ͭͪ͒͜͡Σ ΅ͦ ͙͚͒͊ͤ 
ͨ͒͜ͻ͒͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍͒ͫͭ͊͜Ό;͙ͻ ͍͒ͦͦ͘͡ΎΊ ͍͙͍͙ͪͦ͊ͭ͘  ͍ ͙ͤͻ ͙͔ͣͫͤͤ͡Ί͍͜ 
͍͙ͤ͊;͙͟ ͍͙͙ͫͦ͟ͻ ͍͍ͪͤ͜͜Σ ΅ͦ ͍͍͊͗͊ͦͫ͡Ύ ͔͙͍͙ͤͣͦ͗ͣ͡ ͯ ͙ͭͪ͊͒ͼ͚͚ͤ͜͜ ΄ͦ͟͜͡Σ ͊ 
͍ ͨͪͦͼ͔ͫ͜ ͼΈ͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͍͒ͫͭ͊͜Ό;͜ ͯ;ͤ͜ ͍͊ͫͦ͘ΌΌͭΈ ͍͋͊ͦ͘͜ ͍ͣ ͤͤ͜Ύ ό;͙ͭ͊ͤͤΎΣ 
͙ͨͫΈͣͦΣ ͪ͊ͻͯͤͦ͟ύ ͚͔ͣ͊͗  ͍н ͙ͪ͊͘ ΄͍͙͒΄͔, ͤ ͗͜ ͙ͭͪ͊͒ͼ͚͙͙ͤͣ͜ ͔͙ͣͭͦ͒͊ͣ ώрϐΦ 

˴ͦͣͨΩΌ͔ͭͪ Ύ͟ ͊ͫ͋͘͜ ͍ͤ͊;͊ͤͤΎ Ύͫͤͦ͟͜ ͣͤ͘͜ΌΊ ͙͍ͣͦ͗ͦͫͭ͜͡ ͨͤ͊ͤͤ͘͜ΎΣ 
͙ͤ͊ͦͨ͟;͔ͤͤΎ ͭ͊ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊ͤ͘Έ ͦ͗ͤͦ͟Ό ͡Ό͙͒ͤͦΌΦ ˿ͯ;͊ͫͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ 
ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͔ͭͻ͙ͤ͜͟ ͍͒ͦͦ͘͡ΎΌͭΈ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͝͝ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ Ύ͟ 
͙͙ͨͪͪͦ͒ͤ;͙ͻΣ ͭ͊͟ ͜ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͤ͊ ͍ͫ͜ͻ ͔ͭ͊ͨ͊ͻ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ς 
ͨ͒͜ ;͊ͫ ͔ͨͪ͒ΩΎ͍͔ͤͤ͡Ύ ͍ͤ͊;͊͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͤ͊ ͔ͭ͊ͨ͊ͻ ͍͊ͫͦ͘ΊͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͔ͣ͊ͭͪ͊ͯ͜͡ ͍ ͔͙͍͚ͤͭͪ͊ͭͤ͜͟͜ ͍͊͘Ίͣͦ͒͜͝ ͘ ͦͣͨ͟ΩΌ͔ͭͪͤͦΌ ͎ͨͪͦͪ͊ͣͦΌΣ ͍͔ͨͦͭͦͪͤͤΎ 
ͭ͊ ͔͊ͪͨͤͤ͘͟͜͡Ύ ͍͊ͫͦ͘Ί͙ͤͻ ͤ͊ͤ͘ΈΣ ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟Σ ͨ͒͜ ;͊ͫ ͨͦͭͦ;͎ͤͦͦ  ͚
͍͎ͨ͒ͫͯͣͦͦͦ͜͟ ͦͤͭͪͦ͟͡Ό ͭ ͊ͫ͊ͣͦͦͤͭͪͦ͟͡ΌΣ ͔ͤ͊ͪ΄ͭ͜ ͤ͊ ͔ͭ͊ͨ͜ ͔ͦͪ͟͟ͼ͜͝ ͎ͫ͊ͣͦͦ 
ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͜ ͚͎ͦͦ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ώрϐΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͦͤ͊͘;͔ͤ͜ ͦͣͨ͟ΩΌ͔ͭͪͤ͜ 
͎ͨͪͦͪ ͙͊ͣ ͫͭ͊ΌͭΈ ͊ͫͦ͋ͦͣ͘ ͒͡Ύ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͚ ͍͙ͪͦͭͯ͘͟ ͔͍͙͙ͪͫͭ;͎ͤͦͦ 
͙͔ͣͫͤͤ͡ΎΣ ͍ͭͦͪ;͙ͻ ͯͣͤ͜Έ ͯ;͍ͤ͜ ͜ ͔͍ͫͭͯ͒ͤͭ͜Φ 

̂ ͍ͤ͊;͊ͤͤ͜ ͘ ͦͣͨ͟ΩΌ͔ͭͪͤͦΌ ͙ͨ͒ͭͪͣͦ͜͟Ό ͒ͦͣͤͯ͜Ό;ͦΌ ͺͦͪͣͦΌ ͙ͪͦ͋ͦͭ Ί 
͚ͫ͊ͣͦͫͭͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ;͍ͤ͜ ͜ ͔͍ͫͭͯ͒ͤͭ͜Φ ́͊͊͟ ͪͦ͋ͦͭ͊ ͍ ͍ͯͣͦ͊ͻ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 
ͦͣ͟ΩͨΌ͔ͭͪ͊ ͍͙͎ͣ͊͊Ί ͍͔ͫͭͦͪͤͤΎ ͍͙ͤͦͻ ͔͙ͣͭͦ͒͟ ͜ ͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͙͙͒͒͊ͭ͟;͎ͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͍͊͒͊ͤ͘ΈΦ ˿͚͊ͣͦͫͭͤ͊͜ ͪͦ͋ͦͭ͊ ͘ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍ͤ͊;͊͡Έ͙ͤͻ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͍͊͒͊ͤ͘Έ ͔͔͊͋ͨ͘͘;ͯΊ 
͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜Ό ͍ͤ͊;͊ͤͤΎΣ ͍͙ͨ͒͜΅ͯΊ ͙͍ͣͦͭ͊ͼ͜Ό ͒ͦ ͍ͤ͊;͊ͤͤΎΣ ͙ͫͨͪΎΊ ͤ͊͋ͯͭͭΌ 
ͫ͊ ͚ͣͦͫͭͤͦͫͭ͜͜ ͍ ͙͚ͨͪͤΎͭͭ͜ ͪ͜΄͔ͤΈΦ ˽ͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎ ͫͭ͊Ί ͋͜͡Έ΄ ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͣΦ  

˭͊ ͙ͭ͊͟ͻ ͍ͯͣͦ ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ό˴́ύ ͙ͫͨͪΎΌͭΈ ͙͙͍͚ͨͦͭͤ͘͜ 
͙͍ͣͦͭ͊ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ όζ͚ͫ͊ͣͦͫͭͤͦ͜ ͣͦ͗ͯ ͍͙͙ͦͤ͊ͭ͟ ͍͊͒͊ͤͤ͘ΎΣ ͔ͤ 
͋ͦΎ;͙ͫΈ ͍͔͊ͯ͊͗ͤ͘Έ ͍͙͊͒͊͟͡;͊Σ ͎͍ͯͯ͊ͤͤ͘͡Ύ ͎͙͍ͦ͒ͤͦͪͯͨͤ͟͜ηύΤ 
͙͍ͤ͒͒ͯ͊ͯ͘͜͜͜͡ΌͭΈ ͍ͤ͊;͊ͤͤΎ ό͍͙͊͒͊͟͡; ͔ͣͦ͗ ͍͔͙ͫͭ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘͜ ͔ͫͭͯ͒ͤͭͦͣ 
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Ύ͟ ͯ ͔͙ͪ͗ͣ͜ on-line ς ͪͦ͋ͦͭ͊ ͔͔͍ͨͪͪ͜ΎΊͭΈͫΎΣ ͨͦΎͫͤΌΊͭΈͫΎΣ ͦͼͤ͜ΌΊͭΈͫΎ ζat 
onceη ό͔͎͚ͤ͊ͤͦύ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͊ͫͦ͋͘͜ ͍͎ͦͪͦͭͤͦͦ͘ ͍͘ΩΎͯ͘͟Σ ͭ͊͟ ͜ ͍ ͔͙ͪ͗ͣ͜ 
off-line ό͙͊ͭͪͣ͊ͤͦ͘ύ ς ͪͦ͋ͦͭ͊ ͔͔͍ͨͪͪ͜ΎΊͭΈͫΎΣ ͨͦΎͫͤΌΊͭΈͫΎ ;͔͔ͪ͘ Ύ͙͚ͫ͟Έ ;͊ͫύΦ 
˹͔͎͚͙͚͊ͤ ͍͘ΩΎͦ͘͟ ͔ͺ͔͙͍ͭͤ͟͜΄͙͚Σ ͔͊͡ ͊ͤ͊͒ͭͦ͘ ΄͍͙͒͊͟ ͔ͪ͊͟ͼ͜Ύ ς ͔ͦͣͤͭ͊ͪ͟ 
;͙͔ͯͭ͡Ύ ς ͔ͣͦ͗ ͔͔ͨͪ΄͙͙ͦ͒ͭ͟  ͔͍ͫͭͯ͒ͤͭͦ͜ ͙͍͙ͪͦͪ͊ͭ͘͟ ͻ͒͜ ͍͙͊ͫͤ͡ͻ ͒ͯͣͦ͟Φ 
˿͔ͭͯ͒ͤͭΣ Ύ͙͚͟ ͍ͤ͊;͊ΊͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͔ͭͻ͙ͤ͜͟Σ Ύ͟ ͍͙͙͍ͨ͊͡Ί 
͘͜ ͣͫͭͯ͘͜ ͎ͫ͊ͣͦͦ ͼΈ͎ͦͦ ͨͦͤΎͭͭΎΣ ͤ͊͘;͙͚ͤ ;͊ͫ ͍͙ͨͪͦͦ͒ͭΈ ͍͊ͭͦͤͦͣͤͦ ͍͒͜ 
͍͙͊͒͊͟͡;͊Φ ˴́ ͙ͫͨͪΎΊ ͭͦͣͯΣ ΅ͦ ͋͜͡Έ΄ͫͭ͜Έ ͍ͤ͊;͊͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ς ͼ͔ 
͚ͫ͊ͣͦͫͭͤ͊͜ ͪͦ͋ͦͭ͊ ͔ͫͭͯ͒ͤͭ͊Σ ͙ͦ͟͡ ͍͙͊͒͊͟͡; ͍͙ͦͤͯ͟Ί ͺͯͤ͟ͼ͜͝ ͍͙ͤ͊ͫͭ͊ͤ͊͟Σ 
ͦͤͫͯ͟͡Έͭ͊ͤͭ͊Σ ͔͔ͫͨͪͭ͊͟Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͤ͊ ͍ͣͤͤ͜Ύ ͚ͫ͊ͣͦͫͭͤͦ͜ 
͙͍͙ͦͭͪͣͯ͊ͭ ͔ͤͦ͋ͻ͒ͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͍͙͔ͦͪͣ͟͡Ό͍͙͊ͭ ͔͙ͨͪͦ͋ͣ͡ ͭ͊ ΄͙ͯ͊ͭ͟ 
΄͡Ύͻ͙ ͝ͻ ͪ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍ͪͦ͘ΩΎ͊ͤͤ͘ΎΣ ͍ͣͤͤ͜Ύ ͙͙ͪͭ͟;ͤͦ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͙ͦͭͪͣ͊ͤ͜ 
ͤ͊ͤͤ͘Ύ ͚ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͝ͻ  ͯ ͍͙ͤͦͻ ͍ͯͣͦ͊ͻ Ί ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͯͫͨ͜΄͎ͤͦͦ 
͍ͤ͊;͊ͤͤΎ ͭ ͊ͪ ͍͙ͦͭͯ͘͟ ͍ͨͤ͊͊͘͜͡Έͤͦ-͍ͭͦͪ;ͦ͝ ͫͺ͔͙ͪ ͙ͭͻΣ ͻͭͦ ͍ͤ͊;͊ΊͭΈͫΎΦ 

˴́ ͍͒ͦͦ͘͡ΎΌͭΈ ͍͙͋ͯ͒ͯ͊ͭ ͍ͤ͊;͊ͤͤΎ ͍ ͔͙ͪ͗ͣ͜ ͎͒͊ͦͯ͜͡ ζ͍͙͊͒͊͟͡; ς 
͔ͫͭͯ͒ͤͭηΣ ͔͔͍ͦͨͦͫͪ͒ͦ͊ͤͦͣͯ͟ ;͔͔ͪ͘ ͦͣͨ͟ΩΌ͔ͭͪΣ ͊ͣͫͭ͘͜Έ ͙ͭͪ͊͒ͼ͚͎ͤͦͦ͜ 
ͨ͒ͪͯ͜;͙ͤ͊͟Φ ˻͙͍ͫͦ͋ͯ͡ ͪͦ͡Έ ͨͦ;͙ͤ͊Ί ͍͎͍͙͒ͪ͊͊ͭ͜͜ ͭ͊͟ ͍͙͚͊ͤ͘ ζ͔͔͙͚ͭͪͦͤͤ͟͡ 
ͨ͒ͪͯ͜;͙ͤ͟ηΣ ͭͦ͋ͭͦ ͔ͦͣͨͫ͟͟͡ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻΣ ͎ͪ͊ͺ͜;͙ͤͻΣ ͍͍͙ͯͦ͘͟ͻ ͜ ͎͙ͨͪͦͪ͊ͣͤͻ 
͍͊ͫͦ͋͘͜ ͍͙͍͎͊ͭͦͣ͊ͭͦ͊ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎ ͘ ͔ͦͤͪͭͤͦ͟͟͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ώрϐΦ 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͍ͤ͊ͦ͟ͼ͜ ˨Φ ˿ ͔ͣͤ͜͡ ͜ ˨Φ x ͪ͊ͯͤ ͫͻͦ͒ΎͭΈͫΎ ͤ͊ ͒ͯͣͼ͜Σ ΅ͦ ͘ 
͍͙ͪͦͭͦͣ͘͟ ͦͣͨ͟ΩΌ͔͙͍͙ͭͪͦ͊ͤ͘ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎ ͪͦ͡Έ ͍͙͊͒͊͟͡;͊ ͫͭ͊Ί 
͔ͣͤ΄ ͤ͊͘;͙ͣͦΌΣ ͔͊͡ ͗ͦ͒ͤ͊ ζͪͦͯͣͤ͊͘ ͣ͊΄͙ͤ͊η ͔ͤ ͍ ͣͦ͘͘͜ ͙͙͊ͣͤͭ͘͜ 
ζ͙͍͎͗ͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύη ώфϐΦ 

˭͍͊ͫͭͦͫͯ͊ͤͤΎ ͦͣͨ͟ΩΌ͔͍ͭͪ͜ ͍͙ͨ͒͜΅ͯΊ ͔͔ͤͭͪͫ͜ ͯ;͍ͤ͜ ͭ͊ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ 
ͤ͊ͤ͘Έ ͜ ͙ͪͦ͋ͭΈ ͨͪͦͼ͔ͫ ͝ͻ ͍͊ͫͦ͘ΊͤͤΎ ͋͜͡Έ΄ ͙͒ͦͫͭͯͨͤͣΦ ˭͊ͤΎͭͭΎΣ ͤ͊ Ύ͙͟ͻ 
͔͒ͣͦͤͫͭͪͯΌͭΈͫΎ ͣͯ͡Έ͙͔͚ͭͣ͒ͤ͜͜ ͙͙͊ͪͭͤ͟Σ ͜͡Όͫͭͪ͊ͼ͜͝Σ ͙ͤͣ͘͜͟Σ ͔ͦ͟͟͡ͼ͜͝Σ 
͍͔ͭͤ͜͜͡ ͯ ͍ͪͭͯ͊͜͡Έͤͦͣͯ ͍ͫͭ͜͜ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͎ͨͪͦͪ͊ͣΣ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͍͙͙͊͟͟͡ΌͭΈ 
͍͙ͨ͒͜΅͔͙͚ͤ ͔͔ͤͭͪͫ͜ ͜ ͍͎ͯ͊ͯ ͍ͫ͜ͻ ͔͍ͫͭͯ͒ͤͭ͜Φ ˣ͎͊͊ͭͦ ͙ͫ͊͒ͤ͟͡ͻΣ ͤ͊ ͔ͨͪ΄͙͚ 
͎ͨͦ͡Ύ͒Σ ͔ͨͦͦ͗ͤ͡ΈΣ ͊͘ ͍͙ͯͣͦ ͍͎ͣͦ͜͡ ͍ͦ͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍͊ͫͦ͋͘͜ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ 
͔ͭͻ͙ͤ͜͟ ͫͭ͊ΌͭΈ ͙͙͒ͦͫͭͯͨͤͣ ͭ ͊͘ ͙͙ͪͦͯͣͣ͘͜͡Φ  

˴ͦͣͨΩΌ͔͙͚ͭͪͤ ͦͤͭͪͦ͟͡Έ ζ͎͊ͦͫͭͪ͘ΌΊη ͙͙ͨͦͣ͟͡ ͭ ͙͍͔͊ͨͪͪͭ͊Ί ͒ͦ ͙ͤͻ 
͍͎ͯ͊ͯΣ ͍ͨ͒ͦ͒͜Ύ;͙ ͒ͦ ͎ͤ͊ͫͭͯͨͤͦͦ ͔ͭ͊ͨͯ ς ͫ͊ͣͦͦͤͭͪͦ͟͡ΌΦ ͔̇ ͍͙΅͊ ͭ ͊
ͫ͊͒ͤ͟͜͡΄͊ ͺͦͪͣ͊ ͦͤͭͪͦ͟͡ΌΦ ̂ͣͤͤ͜Ύ ͚͙͙͒ͫͤͭ͘͜ ͫ͊ͣͦͦͤͭͪͦ͟͡ΈΣ ͔ͤͻ͚͊ ͜ ͊͘ 
͎͒ͦͨͦͣͦͦΌ ͦͣͨ͟ΩΌ͔ͭͪ͊Σ ͎͍͙ͦͦͪͭΈ ͨͪͦ ͍͙͙͚ͫͦ͟ ͫͭͯͨͤ͜Έ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜ 
͙͔ͣͫͤͤ͡ΎΣ ͔ͪͺ͔ͫ͟͜͡͝Σ ͙͙ͫ͊ͣͦͪͭ͟;ͤͦͫͭ͜Φ  

˽͎ͪͦͪ͊ͣ͊ ͒͊Ί ͯ;͔͍ͤ͜ ͙͍ͣͦ͗ͫͭ͜͡Έ ͨͦ;͙͙ͤ͊ͭ ͍ͪͤͦ͊ͪ͊ͤͭͤ͘͜͜͜ ͒͜͝Φ 
˸͙͍ͦ͗ͫͭ͜͡Έ ͍͙͋ͦͪͯ  ͚ ͍͔͔ͨͦͪͤͤͤΎ ͍ ͔͔͚ͨͦͨͪ͒ͤ͜ ͫͭ͊ͤ ͔͔͊͋ͨ͘͘;ͯΊ 
͙ͨͫͻ͎ͦͦ͜͡;͙͚ͤ ͦͣ͟ͺͦͪͭ ͔ͫͭͯ͒ͤͭ͊Φ ˹͍͊;͊͡Έͤ͜ ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͍͊͒͊ͤͤ͘Ύ 
͍͒ͦͦ͘͡ΎΌͭΈ ͪ͊͟΅͔ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͔͍͙͙ͪͫͭ;ͤ͜Σ ͍͙͍ͪͦ͊͘Ό;͜ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΣ 
͔͔͊͋ͨ͘͘;͙͙ͭ ͣͦ͒ͯ͡Έͤͯ ͫͭͪͯͭͯͪͯ͟ ͣͫͭͯ͘͜ ͍ͤ͊;͊ͤͤΎΦ 

˴́ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͔͙͍ͦͨͪ͊ͭͤͦ ͍͍͙͙ͫͭ͊ͤͦͭ Ύͫͭ͟͜Έ ͎͊͊͘͡Έ͙ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 
͚ͫ͊ͣͦͫͭͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͔͍͙͙ͨͪͪͭ͜ ͔͙͍ͪͨͪͦ͒ͯͭͤ͟͜ ͤ͊ͤͤ͘ΎΣ ͔͙ͭͪͣͤ͜Σ ͨͦͤΎͭͭΎΣ 
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͍͙ͨͪ͊ͦͨͫ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͦͤͭͪͦ͟͡Έ͙ͤͻ ͙ͨͭ͊ͤΈΣ ͔͍ͭͫͭ͜Σ ͫͻ͔ͣ ͭͦ΅ͦΦ ͍́ͦͪ;͜ 
ό͔͙͍ͪ͊ͭͤ͟͜ύ ͍ͣ ͤͤ͜Ύ ό͎ͯ͊͊͘͡ΈͤΌ͍͙͊ͭΣ ͙͙ͪͦ͋ͭ ͍͙͍͙ͫͤͦ͟Σ ͺͦͪͣͯ͡Ό͍͙͊ͭ 
͔ͨͪͦ͋ͣͤ͜͡ ͍͊͒͊ͤͤ͘ΎΣ ͙ͫͭͯ͊ͼ͜͝Σ ͍ͫͭͦͪΌ͍͙͊ͭ ͍ͪͦͨͦ͒͘͜͜Σ ͔͙ͭͫͭ͟Σ ͔͙ͭ͘Σ ͫͭ͊ͭͭ͜Σ 
͍͒ͦͨͦ͒͜͜ ͭͦ΅ͦύ ͔͔͍ͨͪͪ͜Ύ͙ͭ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͔͍ͭͫͭ͜ ͙ͨͪ͊ͭ͟;ͤͦ 
͔͙͍ͤͣͦ͗ͦ͡Φ ̂ ͼΈͦͣͯ ͍͙ͨ͊͒ͯ͟ ͨͦ;͙ͤ͊Ί ͍͙͒ͦͣͤͯ͊ͭ͜ ͍͙͊͒͊͟͡;Φ ́ͦ͋ͭͦ 
ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͔ͤ ͣͦ͗ͯͭΈ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͔ͫΈ ͼ͙͟͡ ͚ͫ͊ͣͦͫͭͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͔ͨ͒ͪͫ͜͟͡ΌΊ ͒͜Ί͍ͯ ͪͦ͡Έ ͍͙͊͒͊͟͡;͊ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜Φ 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͙͚͟ ͙͒ͦͫ͒ͤ͜͟͡ ˿Φ ˽ ͎ͦͪͦͯ ώрϐ ͍͙͒͜͡ΎΊ ͭ͊͟͜ ͙͙ͭͨ 
ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͙͔ͫͫͭͣ ͦͫͭ͊ͤͤ͜ͻ ͍ͪͦ͟͜Υ ͔͍ͭͪͤͯ͊͡Έͤ͜ ό͙ͨͪͤ͊͘;͔ͤ͜ ͒͡Ύ 
͔͊ͪͨͤͤ͘͟͜͡Ύ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ύΤ ͎͙͍ͦͤͭͤ͟͜͜ όͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ ͍͊ͫͦ͘ΊͤͤΎ 
ͨͦͤΎͭΈ ͜ ͒͜Ό;͜ ͍ ͔͙ͪ͗ͣ͜Σ ͙͋͘͡Έͦͣͯ͟ ͒ͦ ͎͍͎ͨͪͦͪ͊ͣͦ͊ͤͦͦ ͍ͤ͊;͊ͤͤΎύΤ 
͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎ όͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍ͤ͊;͊͡Έͤͦ-
͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͊͒͊͘; ͊͘ ͙ͨͪͤͼ͙͙ͨ͊ͣ ͔ͤͨͪΎ͎ͣͦͦ ͍ͯͨͪ͊ͤͤ͜͡ΎύΤ ͣͭ͊͜͜ͼ͚ͤ͜͜  ͚
͔ͣͦ͒͡ΌΌ;͜Τ ͎͍ͪͦ͜͜ ό͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͔͙ͣͭͦ͒ ͍ͤ͊;͊͡Έͤͦ͝ ͎ͪͯύΤ ͔͍ͭͫͭͯ͊͡Έͤ͜  ͚
͔͔͊ͣͤͯ͘͟Ό;͜Τ ͍͍͒ͦ͒ͦͦ͜͟-ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ όͤ͊͒͊ΌͭΈ ͙͋͊͘ ͙͒͊ͤͻ ͜ ͙͋͊ͤ͟ ͤ͊ͤ͘ΈΣ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͨͦ΄͍ͯͦ͟͜ ͙͔͙ͫͫͭͣΣ ͍͙͙ͫͦͤ͟͡ ͭͦ΅ͦ) [5]. 

ˤ͒ͦͣ͜͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͟͜ ͍ͤ͊ͯͦ͟ͼ͜Σ ͎͙ͨͪͦͪ͊ͣͫͭ͜ ˢΦ ˹ ΈΌ͔͡ ͜ ˥Φ ˿ ͚͊ͣͦͤ ώпϐ 
͙͙ͪͦͪͦ͋͘͡ ͎ͨͪͦͪ͊ͣͯ ζ΄ͭͯ;͙͚ͤ ͔͔ͤͭͭ͜͟͡ηΣ Ύ͊͟ ͫͭ͊͊͡ ͊͘ ͍ͫͦΊΌ ͫͯͭͤͫͭ͜Ό 
͔͍͙͙ͪͫͭ;ͤͦΌΦ ˽͎ͪͦͪ͊ͣ͊ ͍͒ͦ͋ͪ͊͗͊͊͜͡ ͍͒͜ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͜ ͔͙ͨͪͦ͋ͣ͡Υ 
͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͤ͊ͤ͘Έ όknowledge representation) ͭ  ͊ͨ ͦ΄ͯ͟ όsearch).  

˻͔ͭ͗Σ ͤ͊ ͍ͦͫͤͦ͜ ͍͙͔͎͊͒ͤͦͦ͟͡ ͔ͣ͊ͭͪ͊ͯ͜͡ ͍͙͔͙ͦͪͣͣͦ͟ ͔͒Ύ͟͜ ͙͙͍ͨͦͭͤ͘͜ 
͔͔ͭͤ͒ͤͼ͜͝ ͨͦΊ͒ͤ͊ͤͤΎ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͍͊ͫͦ͋͘͜ ͘͜ ͍ͨͤ͊͊͘͜͡Έͤͦ-͍ͭͦͪ;ͦΌ 
ό͔͍͙͙ͪͫͭ;ͤͦΌύ ͒͜Ύ͡Έͤͫͭ͜ΌΦ 

˴ͦͣͨΩΌ͔ͭͪͤ͜ ͙͊ͫͦ͋͘Σ ͙͍ͦͫͦ͋ͦ͡ ˱͔͔ͤͭͪͤͭΣ ͪͦ͘΄͙ͪΌΌͭΈ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͊͘ ͪ͊ͻͯͤͦ͟ ͔͙͍͎ͦͨͪ͊ͭͤͦͦΣ ;͊ͫͭͦ ͙ͣͭͭΊ͍͎ͦͦ ͒ͦͫͭͯͨͯ ͒ͦ 
͔ͤ͒ͦͫΎ͙͗ͤͻ ͪ͊ͤ͜΄͔ ͍ͨ͊ͫͭ͜͡ ͍ͤ͊;͊͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ ˻͔͍͒ͪ͗͊΄͙ ͍ ˱͔͔ͤͭͪͤͭ͜ 
͔͔ͫͯͨͪ;͙͍͜͡ ͒͊ͤ͜ ͨͪͦ ͙ͦ͒ͤ ͜ ͚ͭͦ ͙͚ͫ͊ͣ ͍ͤ͊;͊͡Έ͙͚ͤ ͦ͋ΩΊͭ͟Σ ͜ ͯ;ͤ͜Σ ͜ ͔͙ͫͭͯ͒ͤͭ 
ͣͦ͗ͯͭΈ ͍͔͙ͨͪͦͫͭ ΄͙͔͔ͪͦͦ͊ͫͨͭͤ͟͟ ͍ͨͦͪͤ͜ΎͤͤΎΣ ͍͔ͫͭ͊ͤͤ͘͜͡Ύ ͙ͪͤ͘͜ͻ ͒ͯͣͦ͟Σ ͍͙͘-
ͤ͊;͔ͤΈΣ ͦͤ͟ͼ͔ͨͼ͚͜ ͭͦ΅ͦΦ ́ͦ͋ͭͦ ͦͣͨ͟ΩΌ͔ͭͪ ͯ ͒͊ͤͦͣͯ ͍͙ͨ͊͒ͯ͟ ͔ͤ ͍ͯ͗ͯ͘ΊΣ ͊ ͍ͤ͊-
͙ͨ͊͟Σ ͪͦ͘΄͙ͪΌΊ ͒͡Ύ ͯ;͍ͤ͜ ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦͫͭͯͨ ͒ ͍ͦͦͫͦΊͤͤΎ ͍ͤͦͦ͝ ͭ͊ ͍ͤͦͭͤ͜Έͦ ͝
ͤ͜ͺͦͪͣ͊ͼ͜Σ͝ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͺ͍͙ͦͪͣͯ͊ͭ ͍ͨͤ͊͊͘͜͡Έͤͦ-͍ͭͦͪ;ͯ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͙ͭͻΣ 
ͻͭͦ ͍ͤ͊;͊ΊͭΈͫΎ Ύ͟ ͦ͒ͤͯ ͘ ͫ͜ ͍͙͊͒ͦ͟͡ͻ ͯͫͨ͜΄ͤͦ͝ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 

˴ͦͣͨΩΌ͔ͭͪͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͦͤͭͪͦ͟͡Ό  ͍ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͔͍͙͙ͪͫͭ;ͤͦΌ ͍ͦͫͭͦ͜Ό 
͙͍ͨͪͦ͒ͯͭͤͦ͟ ͍͒ͦͫͦͤ͊͟͡ΌΌͭΈ ͎͙͒͊ͤͦͫͭ͜;͙͚ͤ ͊ͨ͊ͪ͊ͭ ͍ͤ͊;͊ͤͤΎΣ ͍͙͍͒ͪ͊͜͟ΌͭΈ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͚͎ͦͦ ͚ͨͦͫͭͤͦ͜͝ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝Φ ˤ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ 
͙ͦͨͫ͊ͤ͜ ͍͒͊ ͍͙͙͒ ͔͎ͤͭͪ͊͜ͼ͜͝ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͭ͊ ͔͍͙͙ͪͫͭ;ͤͦ͝ ͔ͭͻ͎͚ͤͦͦ͜͡Φ  

˽͔ͪ΄͙͚ ͍͙͒ ς ͼ͔ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͺ͎͔͍ͪ͊ͣͤͭ͜ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͔ͭͻ͎ͤͦͦ͜͡͝ 
ͤ͊ ͔͙ͦͪͣ͟ͻ ͔ͭ͊ͨ͊ͻ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΥ мύ ͜ ͤͺͦͪͣ͊ͼ͚ͤͦͣͯ͜Σ 
2) ͟ ͔ͦͪ͟ͼ͚ͤͦͣͯ͜Σ оύ ͒ ͎͙͊ͤͦͫͭͦ͜͟-ͦͼͤ͜Ό͍͊͡ΈͤͦͣͯΦ 

˨ͪ ͎͙͚ͯ ͍͙͒ ς ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͍͙͙ͪͫͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍ ͼͫͤͦͣͯ͜͜͡ 
͎͍ͨͪͦͪ͊ͣͦ͊ͤͦͣͯ ͔ͨ͊ͭ͟͜ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͔ͭͻ͎ͤͦͦ͜͡͝Φ ˣ͜͡Έ΄ͫͭ͜Έ ͙͍͒ͦͫ͒ͤ͜͟͜͡ 
ͫͻ͙͡Έͤ͜ ͎ͪͦ͘͡Ύ͙͒͊ͭ ͔ͨͪ΄͙͚ ͍͙͒ ͔͎ͤͭͪ͊͜ͼ͜͝ Ύ͟ ͋͜͡Έ΄ ͙͍͙͚ͨͪͦ͒ͯͭͤ͟Σ ͔͊͡ ͔ͤ 
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͍͙͟͡Ό;͊ΌͭΈ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͎͎͒ͪͯͦͦ ͍͙͒ͯ ͨͦΊ͒ͤ͊ͤͤΎΦ ˤ ͦ͋ͦͻ ͍͙ͨ͊͒͊͟ͻ ͔ͤ 
͍ͭͪ͊;͊ΊͭΈͫΎ ͔͍͙͙ͪͫͭ;͙͚ͤ ͔ͨͦͭͤͼ͊͜͡ ͍ͤ͊;͊ͤͤΎ  ͚͊͘ ͎͒ͦͨͦͣͦͦΌ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ 
͍͊ͫͦ͋͘͜ ͍͒ͯ͜͟͜͡ΌͭΈͫΎ ͍ͯ͘Έ͟͜ ͣͫ͜ͼΎ ͼΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎΦ ˤ͍͒͋ͯ͊͜ΊͭΈͫΎ ͊ͣͤ͊͘͜ ͫͯͻͦ͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝ ͤ͊ ͤ͊ͦ;ͤͦ-ͦ͋ͪ͊ͤͯ͘Σ ͙͒ͤ͊ͣ͜;ͤͯΣ ͍͙͍͒ͪ͊͜͟ΌͭΈͫΎ ͔͔͙͍͙ͨͪͫͨͭ͟ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ  ͚͍͙͍ͨͪͦ͋ͯ͊ͤͤΎ ͔͍͙͙ͪͫͭ;͙ͤͻ ͔͍͙ͭͫͭͦͻ ͍͊͒͊ͤ͘ΈΣ Ύ͟͜ ͔͙͍ͤͣͦ͗ͦ͡ 
͔͔͍͙͙ͨͪͪͭ͜ ͔͋͘ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͔ͭͻ͙ͤ͜͟Φ 

ˤ͙͍͙ͫͤͦ͟Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͙͍͔͊ͭͤ͟ ͍͎͔ͭͦͪͤͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-
ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͫͺ͔ͪͯ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ Ύ͟ ͍͙Ύ͍͙͙͡ 
͔͙͊ͣͪ͊ͤͫ͟Έ͟͜  ͚͍ͭ͜;͙ͤ͘Ύͤ͜ ͙͙͒ͦͫ͒ͤ͜͟͡Σ ͦ͒ͤͦ;͊ͫͤͦ ͙ͯͫ͊͒ͤͦ͟͡͡ ͭ͊ ͎͙͋͊͊ͭͦ͘͡ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͔͎͎ͨ͒͊ͦ͊ ͜ ͚͎ͦͦ ͯ;͍ͤ͜Σ ͍͙͒ͪͦ͜͟͡ ͍ͤͦ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ 
͙ͦͫͦ͋ͫͭͫͤͦ͜ ͫͨͪΎ͍ͣͦ͊ͤͦ͝ ό͔͍ͨͪͫͦͤ͊ͦ͊ͤͦ͘͜͡͝ύ ͔͍͙͙ͪͫͭ;ͤͦ͝ ͍͙ͦͫͭ͜Φ ˣ͔͊͘͡Έ͔ͭͪ-
͙͍͙ͤ͊ͭͤͣ ͒͡Ύ ͔ͤ͝ ͫͭ͊ͦ͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͙͍͙ͨͦͭͤ͘ͻ ͤ͊͒͋͊ͤΈ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ 
͔ͭͻ͎͚ͤͦͦ͜͡ ς ͒ͦͫͭͯͨͤͦͫͭ͜ ͚ ͔͙͍ͦͨͪ͊ͭͤͦͫͭ͜ ͨͦͭͪ͋ͤͦ͜͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͍͎ͦͪͦͭͤͦͦ͘ 
͍͘ΩΎͯ͘͟  ͍ͨͪͦͼ͔ͫ͜ ͍ͦͫͦΊͤͤΎ ͤ͊ͤ͘Έ  ͜ ͍ͣ ͤ͜ΈΣ ͎͒͊ͦ͜͜͡;ͤͦ͝ ͍͊͘Ίͣͦ͒͜͝ ͍ ͙͔ͫͫͭͣ͜ 
ζ͡Ό͙͒ͤ͊-ͦͣͨ͟ΩΌ͔ͭͪ-͡Ό͙͒ͤ͊ηΣ ͤ͊Ύ͍ͤͦͫͭ͜ ͔͍͙͙ͪͫͭ;͙ͤͻ ͎ͨͪͦͪ͊ͣ ͍ͤ͊;͊ͤͤΎΣ 
;͙ͫͦ͡ Ύ͙͟ͻ ͋͘͜͡Έ΄ͯΊͭΈͫΎ ΅ͦͪ͜;ͤͦΦ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ˱́-͔ͭͻ͎ͤͦͦ͜͡͝ ͍ ͨͦΊ͒ͤ͊ͤͤ͜ ͘ 
͔͍͙͙ͪͫͭ;͙͙ͤͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣ ͍͙͎ͣ͊͊ΌͭΈ ͋͜͡Έ΄ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 
ͭ ͊ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͍͒͜ ͯ;͙͔͍ͭ͜͡ ͜ ͍͙͊͒͊͟͡;͍͜Σ ͯͣͤ͜Έ ͍͒͊ͦ͡ ͚ ͔ͺ͔͙͍ͭͤͦ͟ 
ͨͦΊ͍͙͒ͤͯ͊ͭ ͍ͫͦΌ ͨͪͦͺ͔͚ͫͤͦ͜-͍ͭͦͪ;ͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͘ ͙͒ͦͫͦͤ͊ͣ͟͡ ͍ͦͦ͒ͤͤ͜͡Ύͣ 
ͦͣͨ͟ΩΌ͔ͭͪͤͦΌ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΣ ͔͙͙ͪͦͪͦ͋ͤͣ͘͡ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͔ͣ͒͊͜ ͎͙ͨͪͦͪ͊ͣ͊ͣΦ  
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˾˩˭̑˸˩ 
˿͙·ͪ͟ ˶Φ ˹Φ ˸͔͙ͦ͒ͪͤ͊͘ͼ͙Ύ Ή͍͙͙ͪͫͭ;͔͎ͫͦͦ͟ ͦ͋ͯ;͔͙ͤΎ ˿̊ˢ ͍ ͍͙ͯͫͦ͡Ύͻ ͙͍͎͊ͭͤͦͦ͟ 

͍͔͔͙ͤ͒ͪͤΎ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͫͪ͒ͫͭ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ. 
ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ Ή͍͙͙ͪͫͭ;͔ͫͦͣͯ͟ 

ͦ͋ͯ;͔͙ͤΌ ͊͟͟ ͙͍ͤͤͦ͊ͼ͙͚ͦͤͤͦ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˻͔͔ͨͪ͒͡Ύ͔ͭͫΎ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ 
Ή͍͙͙ͪͫͭ;͔͎ͫͦͦ͟ ͦ͋ͯ;͔͙ͤΎ ˿̊ˢ ͍ ͍͙ͯͫͦ͡Ύͻ ͙͍͎͊ͭͤͦͦ͟ ͍͔͔͙ͤ͒ͪͤΎ ͍͔͔ͫͦͪͣͤͤ·ͻ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͫͪ͒ͫͭ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˻͔͔ͨͪ͒͡Ύ͔ͭͫΎ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ͨͪ ͍͔͔͙͙ͤ͒ͪͤ Ή͍͙͙ͪͫͭ;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦ 
ͦ͋ͯ;͔͙ͤΎ ͍ ͯ;͔͋ͤ·ͻ ͍͔͔͙͊͒ͤ͘Ύͻ ˿͔͙͔ͦ͒ͤͤͤ·ͻ ͍̊ͭ͊ͭͦΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ Ή͍͙͙ͪͫͭ;͔͔ͫͦ͟ ͦ͋ͯ;͔͙͔ͤΣ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ Ή͍͙͙ͪͫͭ;͔͎ͫͦͦ͟ ͦ͋ͯ;͔͙ͤΎΣ ͍͔͔ͫͦͪͣͤͤ·͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔͍ͫͪ͒ͫͭ͊ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͙͍͔͊ͭͤͦ͟ ͍͔͔͙͔ͤ͒ͪͤ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͫͪ͒ͫͭ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

SUMMARY 
Siryk L. Modernization of heuristic learning in the United States under active 

implementation of modern information media education. 
This article reviews the new approaches to heuristic learning as an innovative 

technology of education. Modernization of heuristic learning in the United States under 
active implementation of modern information media education is determined. 

The effectiveness of using information technology is identified in the traditional 
process of studying which strengthens heuristic of learning and proves that a pupil has a 
right to choose necessary information, to use learning for ζresearchingη ǘƘŜ facts, 
phenomena, concepts at different levels. 

One of the first systems of computer studying which contains individual program 
techniques or integrated learning systems is characterized.  

The characteristic of WSCL (wise system of learning) which became wide spread in the 
90th ς 2000th years is given. 

Three types of informational technologies which are used for researching studying as 
an important component of heuristic learning (computers systems of gathering information 
which include electronic date basement), microcomputer laboratories and interactive videos 
are described in the article. 

It is considered that Computer control technology combined with education heuristic 
efficiently improves diagnostic machine learning, providing its constant modernization. 

It is proved that active intrusion of ICT within the scope of the educational process, as 
it is revealed by the American and Ukrainian researchers, both complicated and enriched 
capabilities of the teacher and his students have created new opportunities for the personal 
development aimed at (personalized) heuristic education. There is no alternative to the use of 
positive achievements of computer technology such as the availability and timeliness of 
relevant information, feedback during the development of knowledge and skills, dialogic 
ƛƴǘŜǊŀŎǘƛƻƴ ƛƴ ǘƘŜ ζƘǳƳŀƴ-computer-ƘǳƳŀƴη ǇǊŜǎŜƴŎŜ ƻŦ ƘŜǳǊƛǎǘƛŎ ǘǊŀining programs, which 
number is increasing annually. 

However, IT technology combined with heuristic techniques requires more teaching 
competence and skills of the teachers and educators. 

Key words: heuristic learning, innovative technologies, modernization of heuristic 
learning, modern information media education, active introduction of modern information 
media education. 
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˝˛˔ˑ˴˘ ˴IȢ ˜˝˛ˎ˘˒˙˕ ˴˞˟˛˝˴˵ ˛˞ˏ˴˟˕ 

˟ˍ ˔ˍːˍ˘˩˚˛˵ ˜˒ˑˍː˛ː˴˗˕ 
 

̂˨˴ отуΦмптΦмопΥфп  
˹Φ ˻ Φ ˤΊͤͼ͔͍͊  

ˣ͔ͪ͒ΎͤͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ 
 

˻˿˻ˣ˶ˮˤ˻˿́˱ ˨˩˾ˬˢˤ˹˻˥˻ ˾˩˥̂˶̑ˤˢ˹˹̒ ˿ˮ˿́˩˸ˮ ˤˮ̋˻˲ ˽˩˨ˢ˥˻˥˱̉˹˻˲ 
˱˿́˻˾ˮ̉˹˻˲ ˻˿ˤ˱́ˮ ˭ˢ ̉ˢ˿˱ˤ ˨ˮ˾˩˴́˻˾˱˲ ̂˹˾ 

 

ˢ͍ͭͦͪͦ  ͣ ͫͭ͊ͭͭ͜ ͍͙ͤ͊͘;͔ͤͦ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͪͦͭͯ͘͟ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͊͘ ;͍͊ͫ͜ ˨͙͔ͪͭͦͪ͟͜͝ ̂˹˾Φ ˽͍ͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͔͔͒͗ͪ͡Έͤͯ ͋͊ͯ͘ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˤ͙ͤ͊͘;͔ͤͦ ͍͙͙͒ ͭ͊ ͙͙ͭͨ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ Ύ͟͜ ͎͍͙ͦͭͯ͊͡ ͚ͣ͊͋ͯͭͤ͜ͻ 
;͙͔͍ͯͭ͜͡ ͫͭͦͪ͜͜͝Φ ˢ ͔ͫ͊ͣΥ ͍͔ͫͭͦͪͤͤΎ ͙ͤ͊ͪͦ͒ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ͍͙͒ͪͭͭ͜͟Ύ 
͍;͙͔ͭ͡ΈͫΈ͙͟ͻ ͙͍ͤͫͭͭͯͭ͜͜  ͯ ˬ͙͙ͭͦͣͪ͜Σ ͙͍͔͎̐ͫ͊ͭͪ͊͒͜͡ ͭ͊ ˴͊ͣΩΎͤͼ͜-˽ͦ͒͜͡Έͫͦͣͯ͟Σ 
͍͔ͫͭͦͪͤͤΎ ͔ͫͣͤ͊ͪ͜͜͝ ͍ ͣΦ ˸ ͔͔ͪͺ͊ ͤ͊ ͍̆͊ͪ͟͜΅͙ͤ͜ ͭ͊ ͤ͜Φ ́͊ͦ͗͟ ͎ͪͦ͘͡Ύͤͯͭͦ ͙ͨͭ͊ͤͤΎ 
͍͍͔͔͒ͤͤΎ ͍ͯͪ͊ͤͦͤ͊͘͟͝;͙ͻ ͔͔͍ͨͪ͒ͣͭ͜ ͭ͊ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦͦ͝ ͙͋͊͘ 
͍ͨͦΩΎ͊ͤ͘͜ ͘ ͼ͜ΊΌ ͔ͨͪͦ͋ͣͦ͡ΌΦ ˻͔ͪͣ͟ ͯ ͍͎ͯ͊ ͯ ͙͔ͨͪ͒ͤͦ͜͡ ͍͙͒ͪͭͭ͜͟Ό ͔͔ͣͪ͗͜ ˤ͙΅͙ͻ 
͗ͤͦ͜;͙ͻ ͍ͯͪͫ͟͜ ͭ͊ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ;͙͔ͯͭ͡Έͦ͟ ͫͭͦͪ͜͜͝Φ ˤ͙Ύ͍͔ͤͦ͡ 
ͭ͊ͦ͗͟ ͜ ͔͎͙͍ͤ͊ͭͤ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͦͤ͊͘;͔͎ͤͦͦ ͔ͨͪͦ͒ͯ͜Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ˨͙͔ͪͭͦͪ͟͜Ύ ̂˹˾Σ ͯͪ͊ͤ͊͘͟͜͝ͼ͜Ύ ͍͙ͦͫͭ͜Σ ͤ͊ͪͦ͒ͤ͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜Σ 
ˤ͙΅͜ ͗ͤͦ͜;͜ ͙ͯͪͫ͟Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡ΦΦ ˤ͙͍͊͗ͦ͡Ό ͼ͙͊ͪͤͦΌ ͫͯ;͙͊ͫͤͻ ͙ͫͭͦͪͦ͜͟-
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ Ί ͨͦ͡΅͙ͤ͊ ͍ͤ͊ͯͦͦ͟-͔͎ͨ͒͊ ͎ͦ͜;͎ͤͦͦ ͨͦ΄ͯͯ͟Σ ΅  ͦ
ͦͻͦͨ͡ΌΊ ͍͙͍;͔ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ Ύ͍͙΅ ͜ ͺ͍͊ͭ͟͜  ͙͔ͯͫͫͭͣ͜ ͍͙΅ͦ͝ ͙ͫͭͦͪ͜;ͤͦ͝ 
͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͔ͨͪͦ͒ͯ͜ ˨͙͔ͪͭͦͪ͟͜͝ ̂˹˾Φ ˿͔͊ͣ ͍ ͼ͔͚ ͔ͨͪͦ͒͜ ͔͙͍ͤͭͤͫͤͦ͜ 
͍͍͙͒͋ͯ͊ͫ͜͡Ύ ͨͪͦͼ͔͙ͫ ͍͔ͫͭ͊ͤͦͤͤ͡ΎΣ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͫͭͦͪ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔ͣ͘͡ΎͻΦ ˻͔ͭ͗, ͍͙͍;͔ͤͤΎ ͼΈ͎ͦͦ 
͙ͨͭ͊ͤͤΎ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙ͤ͊͘;͙͙ͭ ͔͍ͨͤ͜ ͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜  ͚͙͙͍͙͚ͨͦͭͤ͘ ͍͒ͦͫ͒͜ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜Σ Ύ͙͚͟ ͍͎ͫͦͦ ;͊ͫͯ ͍͋ͯ ͙͚͊͋ͯͭ͘ ͜ ͣ͊Ί ͍͙͍͔͊͗͡ ͤ͊͘;͔ͤͤΎ ͒͡Ύ 
͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜ ͫͯ;͎͊ͫͤͦͦ ͍;͙͔ͭ͡Ύ ͫͭͦͪ͜͜͝Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ̂ͪ͊ͤͫ͟͝Έ͟͜ ͙͙ͫͭͦͪ͜͟ ͔ͤ ͙͙ͦͣͤͯ͡ ͍͎ͯ͊ͦΌ 
͙ͨͭ͊ͤͤΎ ͫͭͦͪ͜͜͝ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͍͙͊͗͒͘ ͍͙͍ͨ͊͊͡͡ ͤ͊ ͫͯͫͨ͜͡Έͤͦ-
͙ͨͦͭ͜͡;͙͚ͤΣ ͔ͦͤͦͣ͟͜;͙͚ͤ  ͜ ͯ͟͡Έ͙͚ͭͯͪͤ ͔ͨͦͭͤͼ͊͜͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˽͙ͭ͊ͤͤΎ 
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͙΅ͦΌ ͍ͦͫͭͦ͜Ό ͤ͊ ̂ͪ͊ͤ͟͜͝ ͍ ̆̆ ͫͭΦ ͒ͦͫ͒͗ͯ͜͡Ί ͫͯ;͙͚͊ͫͤ ͍͔ͤ͊ͯͦ͟ͼΈ 
˿Φ ˸ ͚͊͋ͦͪͦ͒͊ ώсϐ ͔͔͙́ͦͪͭͦ͟-͔͙ͣͭͦ͒;ͤ͜ ͍͙ͦͫͤͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͫͭͦͪ͜͜͝ ͯ ̆̆ 
ͫͭͦͭͭ͜͜͡ ͍͙͍;͍͊ ͯͪ͊ͤͫ͟͝Έ͙͚͟ ;͔͙͚ͯͤ ˢΦ x ͯ͒͊͡ ώоϐΦ ˹͊ͪͦ͒ͤͯ ͍ͦͫͭͯ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͍ 
͔ͨͪͦ͒͜ ͍͙͍ͦ͘͡Έ͙ͤͻ ͎ͣ͊͊ͤ͘Έ ͎ͪͦ͘͡Ύͤͯͭͦ ͍ ͨͪ͊ͼΎͻ ˤΦ x ͎͍ͦͯͫ͊ͫ͡Έͦ͟͝ ͭ͊ 
ˢΦ x ͍͙ͦͪͦ͊͟ ώмΤ нϐΦ ˽͙ͭ͊ͤͤΎ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ̂ͪ͊ͤ͟͜͝ 
͍͍͒ͦͫ͒͗ͯ͊͜͡ ˴Φ ˴ ͦ͋;͔ͤͦ͟ ώрϐΦ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍ ͙Ύ͍͔ͤͤ͡Ύ ͘ ͣͤ͜  ͯͫͭͪͯͭͯͪ͟͜ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͫͭͦͪ͜;ͤͦ͝ 
͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝Σ Ύ͟͜ ͍͍͙͒͋ͯ͊ͫ͜͡Ύ ͘ ͊ ;͍͊ͫ͜ ˨͙͔ͪͭͦͪ͟͜͝ ̂˹˾Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˨͙͔ͪͭͦͪ͟Ύ͜ ̂˹˾ ͙͚ͨͪ΄͊͡ ͒ͦ ͍͙͊͒͡ ͍ 
͔ͪͯ͘͡Έͭ͊ͭ͜ ͙͎͔͊ͤͭͭΈͣ͊ͤͫΈ͎ͦͦ͟ ͍ͨͦͫͭ͊ͤͤΎ ͍ ͎ͪͯ͒ͤ͜ мфму ͪΦΣ ͊ нс ͎ͪͯ͒ͤΎ ͋ͯͦ͡ 
͍͔͔͊ͭͪ͒͗ͤͦ͘ ͫ͊͒͟͡ ͔ͨͪ΄͎ͦͦ ͦ͊͟͜͡ͼ͚͎ͤͦͦ͜ ͯͪΎ͒ͯΣ Ύ͙͚͟ ͦ;͙͍ͦ͡ ͔͍͙ͨͪ͒ͫͭ͊ͤ͟ 
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̂˿˨˾˽ ˤΦ ̉ ͔ͻ͍ͫ͜Έ͙͚͟Φ ́ͪͦͻ͙ ͪ͊ͤ͜΄͔ όмт ͎ͪͯ͒ͤΎύ ͋ͯͦ͡ ͍͍͔͒ͤͦͤͦ͜͡ ͪͦ͋ͦͭͯ 
˸͔͍ͤͫͭͪͫͭ͊͜͜ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜ ό͒͊͜͡ ˸˹˻ύΦ ˨ͦ п ͫ͜;ͤΎ мфмф ͪΦ ͚͎ͦͦ ͦ;ͦ͡Ό͍͍͊ 
˽Φ ̆ ͙͚ͦͦ͒ͤ͡Σ ͊ ͘ р ͫ͜;ͤΎ мфмф ͪΦ ͨͦͫ͊͒ͯ ͣͤͫͭͪ͊͜͜ ͚ͦ͋ͤ͜Ύ͍ ˱Φ ˻ ͎͜Ίͤͦ͟Φ 

˹͔ ͍͊͗͊͘Ό;͙ ͤ͊ ͤ͊͊͘͟ ͣͤͫͭͪ͊͜͜ ͍͙ͦͫͭ͜ ˽Φ ͎̆ͦͦ͒ͤͦͦ͡ ͍͒͜ мтΦмнΦмфму ͪΦ, 
͎͒ͤͦ͘͜ ͘ Ύ͙ͣ͟ ζͯͫ ͜ ͙͊ͦͤ͘͟ ͭ͊ ͪͦͨͦͪ͘Ύ͔͒͗ͤͤΎΣ ͍͙͒͊ͤ͜ ͎͔ͭΈͣ͊ͤͫΈ͙ͣ͟ ͯͪΎ͒ͦͣ 
͙ͭͣ;͍͊ͫͦͦ ͙͙ͨͪͨͤΎΌͭΈͫΎ ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύη ͍ͫΌ ͨͦͭͦ;ͤͯ ͪͦ͋ͦͭͯ  ͍˸˹,˻ Ύ͟ ͜ 
ͪ͊ͤ͜΄͔, ͚͒ͫͤ͘͜Ό͍͙͊͡ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔͔͙͒ͨ͊ͪͭ͊ͣͤͭΥ ͎͊͊͘͡Έ͙ͤͻ ͍ͫͨͪ͊Σ ͙ͤ͗;ͦ͝ 
΄͙ͦ͟͡Σ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͭ͊ ͨͦ͊͘΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͔͔ͫͪ͒ͤΈͦ͝ ͭ ͍͊ ͙΅ͦ͝ ΄͙ͦ͟͡ [6, 104].  

˻͍ͫͭͤ͜Ύ ͙ͨͦͭ͊͜͟͡ ˨͙͔ͪͭͦͪ͟͜͝ ͣ͊͊͡ ;ͭ͜͟͜ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͙͔͙ͨͪͦͪͭͭ͜Φ 
ˤ͍͊͗͊Ό;͙ ͺ͔ͯͤ͒͊ͣͤͭͦͣ ͍ͫͦΊ͝ ͔ͪͺͦͪͣ͊ͭͦͪͫΈͦ͟͝ ͙ͪͦ͋ͦͭ ͍͔ͣͦͤ ͙ͨͭ͊ͤͤΎΣ 
͙ͫͨͪ͊Ό;͙ͫΈ ͤ͊ ͊ͦͤ͘͟ ͍͒͜ м ͫ͜;ͤΎ мфмф ͪΦ ͨͪͦ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ 
͔͍͒ͪ͗͊ͤͦ͝ ͍͙ͣͦΣ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜ ̂˹˾ ол ͫ͜;ͤΎ ͍͙͒͊ͦ͡ ͤ͊͊͘͟Σ 
͎͒ͤͦ͘͜ ͘ Ύ͙ͣ͟ ζ͍͙͍͊͒ͦͦ͟͡Ό ͍ͣͦͦΌ ͍ ͯͫ͜ͻ ΄ͦ͊͟͡ͻ ͙̂ͪ͊ͤ͟͝Υ ͍͙΅͙ͻΣ ͔͔ͫͪ͒ͤ͜ͻ 
ͭ͊ ͙ͤ͗;͙ͻΣ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͍ͣͦ͊ ͯͪ͊ͤͫ͟͝Έ͊͟η [2, 82]Φ ˤ͙͊͒͊ͤͤ͟͡Ύ ͤ͜΄ͦΌ 
͍ͣͦͦΌ ͒ͦͨͯͫ͊ͦͫ͟͡Ύ ͙͡΄͔ ͙ͭͣ;͍͊ͫͦͦΣ ͘ ͍͒ͦͦͯ͘͡ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͎͍ͦͪ͊ͤ͜Φ 
17 ͫ ͜;ͤΎ ͍ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ ͋ͯͦ͡ ͍͍͔ͨͪͦ͊͒͗ͤͦ Ί͙͙͚͒ͤ ͍͙ͨͪ͊ͦͨͫ 
ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦ ͍ͦ͋ͦΩΎ͍͙͚ͦ͘͟ ͤ͊ ͍͚ͫ͜ ͔͙ͭͪͭͦͪ͜͝ ̂˹˾Φ 

ˤ͙͍͔͊͗͡ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͍͙ͪͦ͋ͯ͒ͦ͘ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ ͤ͊ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ 
͐ͪ ͯͤͭ͜ ͣ͊ͦ͡  ͚͒ ͦͦͨͪ͊ͼΌ͍͊ͤͤΎ ζ˽͔ͪͦͭͯ͟ ͙̐͒ͤͦ͝ ΄͙ͦ͟͡ ͤ͊ ˤͪ͊ͤ͟͜͝ηΣ ͪͦ͋ͦͭ͊ ͤ͊͒ 
Ύ͙ͣ͟ ͋ͯ͊͡ ͪͦͨͦ͘;͊ͭ͊ ΅͔ ͍ мфмт ͪΦ ̂ ͍͔͔ͪͫͤ͜ мфмф ͪΦ ˾͊͒͊ ͍ͣͤͫͭͪ͜͜͜ ̂˹˾ ͯͻ͍͙͊͡-
͊͡ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͚͝ ͍͊ͪ͊ͤͭ͜Σ Ύ͙͚͟ ͻͦ; ͜ ͔ͤ ͍͋ͯ ͍͔͊ͪ͘΄͔͙͚ͤ ͦͫͭ͊ͭͦ;ͤͦΣ ͔ͨͪͦͭ 
͍͙ͤ͊͘;͍͊ ͍ͦͫͤͦͤ͜ ͙͊ͫ͊͒͘ ͍͙ͪͦ͋ͯ͒ͦ͘ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͍ͭͪͯ͒ͦͦ͝ ΄͙ͦ͟͡ ͍ ̂ͪ͊ͤ͟͜͝Φ ˭͊ 
ζ˽͔ͪͦͭͦͣ͟η ΄ͦ͊͟͡ ͣ͊͊͡ ͙͋ͯͭ Ύ͎ͦͣͦ͊͟ ͋͜͡Έ΄͔ ͙͔ͤ͊͋͗ͤ͊͡ ͒ͦ ͙͗ͭͭΎΣ ͊ ͍͒ͭ͊͜͟, 
͍͙͒͊͊ͭ ͔ͤ ͙͡΄͔ ͔͔͙ͭͦͪͭ;ͤ͜ ͤ͊ͤͤ͘ΎΣ ͊ ͚ ͙ͨͪ͊ͭ͟;ͤ͜ ͍͙ͤ͊;͙͟Φ ̂ ͔͒ͦͯͣͤͭ͟͜ ͋ͯͦ͡ 
ͫͺͦͪͣͯ͡Έ͍ͦ͊ͤͦ ͍ͦͫͤͦͤ͜ ͙͊ͫ͊͒͘ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣΥ ͊ύ ́ ͦ͊͟͡ Ί 
Ί͙͒ͤͦΌΣ ͭͦ͋ͭͦ ͚͒ͫͤ͘͜Ό͍͍͊ͫΎ ͔͔ͨͪͻ͒͜ ͍͒͜ ͙ͤ͗;ͦ͝ ͒ͦ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡Σ ΅ͦ 
͍͒͊͊ͦ͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͯͫ ͣ͜ ͒ͭ͜Ύͣ ;͙͙ͯͭͫΎ ͔͊͗ͤͦ͘͡ ͍͒͜ ͍ͫͦ͝ͻ ͔͚͒͋ͤͦͫͭ͘͜Τ ͋ύ ͯ ͫ͜ 
͎ͪͦͣ͊͒Ύ͙ͤ ͙ͣ͊͡ ͍ͨͪ͊ͦ ͤ͊ ͔͋ͨ͊ͭͤͯ͘͡ ͙ͤ͗;ͯΣ ͔͔ͫͪ͒ͤΌ ͭ ͊ ͍͙΅ͯ ͍ͦͫͭͯ͜ ͘͜ 
͔͔͊͋ͨ͘͘;͔ͤͤΎͣ ͯ;͍ͤ͜ ͨ͒ͪͯ͜;͙͙ͤ͊ͣ͟  ͚ͯͫ ͣ͜ ͔ͤͦ͋ͻ͙͒ͤͣ͜Τ ͍ύ ͫ ͍ͭͫ͜Έ͙͚͟ ͻ͔͊ͪ͊ͭͪ͟ 
͍͙ͦͫͭ͜ [3, 52]Φ ˽͔͔ͪ͒͋͊;͊ͦͫ͡ΎΣ ΅ͦ Ί͙͒ͤ͊ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Ύ ΄ͦ͊͟͡ ͙͔ͣ͊ͭͣ ͙ͭͪ 
͔ͫͭͯͨͤ͜Υ мΦ ˹ ͙͗;͊ ͨͦ;͍͊ͭͦ͊͟ (IςL± ͟͡ΦύΤ нύ ʕ ͙΅͊ ͨͦ;͍͊ͭͦ͊͟ ό±ς±LLL ͟͡ΦύΤ оύ ˴ ͔͎ͦ͜͡Ύ 
ͭ͊ ͺ͊ͻ͍͔ͦ ΄͟͜͡Έ͙ͤͼ͍ͭͦ όL·ς·LL ͟͡ΦύΦ ˽ͦ ͍͔͊ͪ͘΄͔ͤͤΌ ͯͪͫͯ͟ ͔͎ͦ͟͜͡͝ ό͎ͯͣ͊-
͎ͤͭ͊ͪͤͦͦ͜ ͊͋ͦ ͔ͪ͊͡Έ͎ͤͦͦ ͨͪͦͺ͜͡Όύ ͍͙͍͍͒ͪ͊ͫ͜͟Ύ ΄͡Ύͻ ͒ͦ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ [1, 66]. 

˻͙͍͔ͫͦ͋͡ ͤ͊͘;͔ͤͤΎ ͍ͤ͊͒͊͊ͦͫ͡Ύ ͙͔ͨͦͫͤͤ͡Ό ͍͙ͻ͍͎ͦͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͊ ͔ͫ͊ͣ ͺ͍ͦͪͣͯ͊ͤͤΌ ͨͦ;ͯͭͭΎ ͯ͟͡Έͭͯͪͤͦ-͙ͫͭͦͪ͜;͎ͤͦͦ 
͍͘ΩΎͯ͘͟ ͘ ͯͪ͊ͤͫ͟͝Έͦ͟Ό ͙͍ͣͤͯ΄͙ͤͦΌΦ ˤ͙͍;͔ͤͤΎ ͫͭͦͪ͜͜͝ ͣ͊ͦ͡ ͤ͊͊͡΄͍͍͙ͭͦͯ͊ͭ 
ͣͦͦ͒͡Έ ͤ͊ ͤ͜͜ͼ͙͍͊ͭͯ͜ ͙͗ͭͭΊ͍ͭͦͪ;͙ͻ ͨͦ΄͍ͯ͟͜Φ  

˴ͯͪͫ ͫͭͦͪ͜͜͝ ͨͦ͒͜͡Ύ͍ͫΎ ͤ͊ ͭ͊͟͜ ͙͋ͦ͟͡Υ ͨͦΎͫͤΌΌ;͔ ;͙ͭ͊ͤͤΎ ͭ͊ 
ͪ͊͟Ί͍͍ͤ͊ͫͭͦ͘ όLςL± ͟͡ΦύΥ ͫͭͦͪ͜͜Ύ ͨͦ͋ͯͭͯΣ ͯ͟͡Έ͙ͭͯͪΣ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ζͣͫ͜ͼ͔͍ͦ͝ 
͡Ό͒ͤͦͫͭ͜ηΦ ˭͊ ͎͒ͦͨͦͣͦͦΌ ͔͋ͫ͒͜Σ ͔͚ͫͯͪͫ͟͟͜ ͯ;ͤ͜ ͙ͣ͊͡ ͚͙͙ͦͤ͊ͦͣͭͫ͘Ύ ͘͜ ͍ͫͦͣ͝ 
͔ͫͦͣ͡Σ ͣͫͭͦͣ͜Σ ΄ͦͦ͟͡ΌΦ ˨͎͙͙ͪͯͦ͊ͫͤ͟͟͡ ͍͍͙ͨͪͦ͒ͦ͗ͯ͊͡ ͍͙͍;͙͊ͭ ͫͭͦͪ͜͜Ό 
͎ͪ͒ͤͦͦ͜ ͔͔͎ͤ͊ͫͤͦͦ͡ ͨͯͤͭͯ͟Φ  ̂LLL ͊ͫ͟͜͡ ͍;͙͔ͭ͡Έ ͪͦ͘ΩΎͫͤΌ͍͍͊ ͯ;ͤΎͣ, ͻͭͦ ͭ͊͟͜ 
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ͯͪ͊ͤ͟͝ͼ͜ ͭ ͊Ύ͟ ͍͙ͦͤ ͙͙͗͡ ͒ͦ ͙͚ͨͪͤΎͭͭΎ ͻ͙͙ͪͫͭΎ͍ͤͫͭ͊Φ ˭ L± ͊ͫͯ͟͡ ͪͦͨͦ͘;͙͍ͤ͊ͫΎ 
ͯͪͫ͟ ͫͭͦͪ͜͜͝ ͘ ͙͒ͦ͋ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͙̂ͪ͊ͤ͟͝ ͨ͒͜ ͍͊͒ͦ͡Ό ˤ͔͙͎ͦͦ͟͡ ͤ͟Ύ͍͍ͫͭ͊͘͜ 
˶͙͍ͭͦͫΈ͎ͦͦ͟ ͭ ͊˾͔;͜ ˽͙ͦͫͨͦͭͦ͡͝ ͒ͦ ͨͦ;͊ͭͯ͟ ·· ͫͭΦ ̂ ± ͊ͫ͟͜͡ ͙͒ͭ͜ ͍͍͙ͦͦͦ͒͊͜͡͡ 
ͤ͊ͤͤ͘Ύ͙ͣ ͘ ͔͔͔͎ͣͤͭ͊ͪͤͦͦ͡ ͯͪͫͯ͟ ͫͭͦͪ͜͜͝ ͙̂ͪ͊ͤ͟͝ ͍͒͜ ͚͍ͤ͊͒͊ͤ͜΄͙ͻ ;͍͊ͫ͜ ͒ͦ 
ͫͯ;͊ͫͤͦͫͭ͜Φ ̂ ±L ς ͭ͊͟ ͫ͊ͣͦΦ ̂ ±LLςVIII ς ;͙͔ͯͭ͡Έ ͍͙͍ͨͪͦͦ͒ ͙͚ͦͪͦͭ͟͟ ͎ͦ͡Ύ͒ 
͍͔͍ͫͫͭͤ͜Έͦ͝ ͫͭͦͪ͜͜͝Φ  

 ͍̂ͤ͊;͊͡Έ͙ͤͻ ͨ͊ͤ͊͡ͻ ͍͙΅ͦ͝ ͨͦ;͍͊ͭͦͦ͟͝ ΄͙ͦ͟͡ ͤ͊ мфмуκмфмф ͤΦͪΦ ͤ͊ 
ͫͭͦͪ͜͜Ό Ύ͟ ͍ͦ͋ͦΩΎ͍ͦͯ͘͟ ͙͒ͫͼ͙ͨͤͯ͜͡ ͍͙͒͜͡Ύ͊ͫ͡Ύ ͭ͊͊͟ ͟͜͡Έͫͭ͟͜Έ ͎͙ͦ͒ͤΥ ͯ ± ͊ͫ͟͜͡ ς 
2 ͎ ͦ͒Φκ͙ͭ͗ΦΣ ͯ ±L ͊ͫ͟͜͡ ς н ͎ͦ͒Φκ͙ͭ͗ΦΣ ͯ ±LL ͊ͫ͟͜͡ ς н ͎ͦ͒Φκ͙ͭ͗ΦΣ ͯ ±LLL ͊ͫ͟͜͡ ς 3 
͎ͦ͒Φκ͙ͭ͗Φύ [3, 52]. ˨͡Ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
͍ͯͪ͊ͤͦͤ͊͘͟͝;͙ͻ ͙͒ͫͼ͙ͨͤ͜͡ ͯͪΎ͒ ͍ͦ͋ͦ͘ΩΎ͍͍ͯ͊ͫ͘Ύ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍ͤ͊;͊͡Έͤ͜ 
͎͙ͨͪͦͪ͊ͣΣ ͨͦͪ͊͟΅͙͙ͭ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍ͯͫͭ͊ͤͦ ͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡-
͍ͯͪ͊ͤͦͤ͊͘͟͝ͼ͍͜ ͜ ͔͔͊͋ͨ͘͘;͙͙ͭ ͝ͻ ͋͜͡Έ΄-͔ͣͤ΄ Ύ͙͙ͫͤͣ͟͜ ͍ͤ͊;͊͡Έ͙͙ͤͣ 
͔͙ͣ͊ͭͪ͊͊ͣ͜͡Φ ˸͔͍ͤͫͭͪͫͭ͜͜ ͦ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜Σ  ͯ ͍ͫͦΌ ;͔͎ͪͯΣ ͍͍ͨͪͦ͒ͦ͗ͯ͊ͦ͡ 
΄͙ͯ͊ͭ͟ ΄͡Ύͻ͙ ͒͡Ύ ͯͪ͊ͤ͊͘͟͜͝ͼ͜͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡Φ ́͊͟Σ с ͡Ό͎ͭͦͦ мфмф ͪΦ ˾͊͒͊ 
˹͙͊ͪͦ͒ͤͻ ˸͍ͤͫͭͪ͜͜͜ ͯͻ͍͙͊͊͡͡ ͊ͦͤ͘͟ ͨͪͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͔͙ͭͯͪ͟͡ ͍͙͟͡Ό;ͤͦ 
ͯͪ͊ͤͫ͟͝Έͦ͟Ό ͍ͣͦͦΌΦ ˾͔͙ͭͦͪ͟ ˴˨̂̂ ͭ͊ ˴˽˨̂̂ ͙͙ͦͭͪͣ͊͡ ͙ͦ͋͗ͤ͜͟Σ ͯ Ύͦͣͯ͟ ͣ͝ 
͍ͤ͊͊ͯ͊ͦͫ͘͟͡Ύ ͍͙͙ͨͪͦͦ͒ͭ ͙͙ͫͨͭ͜ ͘ ͯͫ͜ͻ ͔͔͍ͨͪ͒ͣͭ͜ ͭ͜͡Έ͙͟ ͔͍͒ͪ͗͊ͤͦΌ ͍ͣͦͦΌΦ 

˭͊ͻ͙ͦ͒ ͙͍ͨͪͣͯͫͦͦ͝ ͯͪ͊ͤ͊͘͟͜͝ͼ͜͝, ͤ͊ͫ͊ͣ ͔͔ͨͪ͒, ͍͙ͫͭͦͫͯ͊ͫ͡Ύ ͙ͦ͟͡΄ͤ͜ͻ 
͔ͣͨͪ͊ͭͦͪͫ͜Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ ́͊͟Σ ͙ͨͪ ˸͔͍ͤͫͭͪͫͭ͜͜͜ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͫ͜;ͤ͜ 
мфмф ͪΦ ͋ͯ͊͡ ͍͔ͯͭͦͪͤ͊ ζ˴ͦͣͫ͜͜Ύ ͨͦ ͍ͫͨͪ͊͊ͻ ΅ͦ͒ͦ ͍͙΅͙ͻ ΄͟͜͡ ͭ͊ ͍͙ͤ͊ͯͦ͟ͻ 
͙ͤͫͭͭͯ͜ͼ͚͜ηΣ ͙ͦ͒ͤͣ ͘͜ ͍͊͒͊ͤ͘Έ Ύͦ͟͝ ͋ͯͦ͡ ͔͔͍͔͔ͨͪ͊ͭͪ͒͗ͤͤ͘Ύ ΄͍ͭ͊ͭ͜ 
˴͙͍ͫ͝Έ͎ͦͦ͟Σ ͍̆͊ͪͫ͟͜Έ͎ͦͦ͟ ͭ͊ ˻͔͒ͫΈ͎ͦͦ͟ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͘ ͔ͣͭͦΌ ζ͍͒͊͜͟͜͡ͼ͜͝η 
͚ͪͦͫͫ͜Έ͙͟ͻ  ͜ ͙ͪͯͫͺ͍͙ͦ͊ͤ͜͟ͻ ͍͊͒ͪ͟͜Σ ΅ͦ ͔ͤ ͙͋͊͗͊͡ ͙͙ͨ͒ͦͪͭͫ͜͟Ύ ͍͙ͤͦͣ 
͍ͯͣͦ͊ͣΦ ˤ ͙͍ͦͫͦ͋ͦ͡ ͙ͪ͊͒͊͟͡Έ͙ͤͻ ͦ͊͟͡ͻ ͍͙͍ͫͦ͡͡Ό͍͙͊ͫ͡Ύ ͙͒ͯͣ͟  ͚ ͨͪͦ 
͍͔ͨͦͤ ͙͊ͪͭͭ͘͟Ύ ͚ͪͦͫͫ͜Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ͍͘ΩΎͯ͘͟ ͘ ͜ ͫ͊͒ͤͫͭ͟͜͡Ό ͝ͻ 
͔͍ͪͦͪͣͯ͊ͤͤͅΎ  ͚͍ ͙͒ͪͭͭ͜͟Ύ ͤ͊ͭͦͣͫͭ͜Έ ͍͙ͤͦͻΣ ͯͪ͊ͤͫ͟͝Έ͙͟ͻΦ  

˹͔ ͍ͭͪ͊;͊͊͡ ͍ͫͦΊ͝ ͨͦͨͯ͡Ύͪͤͦͫͭ͜ ͚ ͔͒͜Ύ ͍͔ͫͭͦͪͤͤΎ ͙ͤ͊ͪͦ͒ͤͻ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͒͡Ύ ͦͫ͋͜Σ Ύ͟͜ ͘ ͙ͪͤ͘͜ͻ ͙ͨͪ;͙ͤ ͔ͤ ͎͙ͣͦ͡ ͙͙ͦͭͪͣ͊ͭ ͍͙΅ͯ ͍ͦͫͭͯ͜ ͍ 
͔͍͙͒ͪ͗͊ͤͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻΦ ́͊͟Σ м ͙ͫͭͦͨ͊͒͊͡ мфмф ͪΦ ͯ ˴͊ͣΩΎ͔ͤͼΈ-˽ͦ͒͜͡ΈͫΈͦͣͯ͟ 
͋ͯͦ͡ ͍͙͒ͪͭͦ͜͟ ͙͚ͭ͊͟ ͊͊͒͘͟͡ ͯ  ͫ͊͒͟͜͡  ͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͭ͊ ͙͙ͨͪͪͦ͒ͤ;͎ͦͦ 
ͺ͊ͯ͟͡Έ͔͍ͭͭ͜Φ  

̒͟ ͜ ͍ ͔͔ͨͦͨͪ͒ͤ͜ ͙ͪͦ͟Σ ;͙ ͔ͤ ͚͎͍ͤ͊ͦͦͤ͜͡΄ͦΌ ͙͊͘͡΄͊͊ͫ͡Ύ ͔ͤͫͭ͊;͊ 
͎͍͔͙ͨ͒ͦͭͦͤ͜͡ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜Φ ́ͦͣͯ ͔͔ͨͪ͒ ͯ;͙͔ͭ͡ΈͫΈ͙͙ͣ͟ 
͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͊͊͒͊ͣ͘͟͡ ͍͙ͫͭ͊ͦͫ͡Ύ ͍͊͒͊ͤͤ͘Ύ ͼͤͦ͜Ό ͍͙ͤ͊͒͘;͚͙͊ͤͻ ͙ͯͫ͘͡Έ ͯ 
͙ͫͭͫ͜͡ ͔͙ͭͪͣͤ͜ ͤ͊͘;ͤͦ ͋͘͜͡Έ΄͙͙ͭ ͍͙͙ͨͯͫ͟ ͎͍͔͙ͨ͒ͦͭͦͤ͜͡ͻ ;͙͔͍ͯͭ͜͡Φ ˽͙ͦͨͪ ͔ͭΣ 
΅ͦ ͤ͊ ͨͦ;͊ͭͯ͟ мфмф ͪΦ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͤ͊ͪ͊ͻ͍͍ͦͯ͊ͦͫ͡Ύ от ͯ;͙͔ͭ͡ΈͫΈ͙͟ͻ 
͔͚ͫͣͤ͊ͪ͜͜ ͜ у ͙͍ͤͫͭͭͯͭ͜͜Σ ͍͙ͦͤ ͔ͤ ͎͙ͣͦ͡ ͍ͨͦͤͫͭ͜Ό ͔͔͊͋ͨ͘͘;͙͙ͭ ͍ͭ͜;͙ͤ͘Ύͤͯ 
΄ͦͯ͟͡ ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͟͜͡Έͫͭ͟͜Ό ͔͎͎͍ͨ͒͊ͦ͜Φ ́ͦͣͯΣ ͤ͊ ͨͦͪΎ͒ͯ͟ ͔͒ͤͤͦͣͯ 
͍ͨ͊ͤͯ͊ͦͫ͡͡Ύ ͍͒ͦ͒͊ͭͦͦ͟ ͍͙͙ͫͭͦͪͭ ͋͊ͯ͘ ΅͔ ͒͡Ύ ну ͔͚ͫͣͤ͊ͪ͜͜ ͜ ͔͒͟͜͡Έͦ͟ͻ 
͙͍ͤͫͭͭͯͭ͜͜ ό͎͊͊ͦͣ͘͡ ͍͍͒ͦ͜΄͙ ͝ͻ ͟͜͡Έͫͭ͟͜Έ ͒ͦ муύ ώсΣ млфϐΦ 
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˹͍͔͊ͫͤ͜ мфмф ͪΦ ͯ͟͡Έͭͯͪͤͦ-͍ͨͪͦͫͭͤ͜Ύ ͦͣͫ͟͜͜Ύ ͍͎́ͪͯ͒ͦͦͦ ˴͎͔ͦͤͪͫͯ 
͔͔ͨͪ͒͊͊͡ ˸͔͍ͤͫͭͪͫͭͯ͜͜ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜ ͙͊ͨͫͯ͘͟Σ  ͯΎ͚͟͜ ͋ͯͦ͡ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘ 
΄͡Ύͻ͙ ͋͘͜͡Έ΄͔ͤͤΎ ͟͜͡Έͦͫͭ͟͜ ͍;͙͔͍ͭ͜͡-͍ͯͪ͊ͤͦͤ͊͘͟͝ͼ͍͜  ͜ ͙͍͙͍ͨͪ͊͋ͦͫͭ͜͡ 
͍ͦͫͭ͜ΎͤͫΈͦ͟͝ ͨͪ͊ͼ͜Υ мύ ͨ ͦͨ͜͡΄͙͙ͭ ͔ͣ͊ͭͪ͊͜͡Έ͔ͤ ͍͙ͫͭ͊ͤͦ΅͔ ͒͜Ό;͙ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͜ 
ͫͯ͡ͻ͊;͍͜ ͯ;͙͔ͭ͡ΈͫΈ͙͟ͻ ͙͍ͤͫͭͭͯͭ͜͜Τ нύ ͨ ͍͔͙ͪͦͫͭ ͍ͨͦͤͯ ͯͪ͊ͤ͊͘͟͜͝ͼ͜Ό ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
ˤ˹˭Σ ͊ ͭ͊ͦ͗͟ оύ ͨ ͙ͦ͒͋͊ͭ ͨͪͦ ͍͔ͯͭͦͪͤͤΎ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ΄͙ͦ͟͡Φ 

˽͔͔ͪ͒ ̂ͪΎ͒ͦͣ ̂˹˾ ͔͒ͯ͗ ͎ͦͫͭͪͦ ͨͦͫͭ͊ͦ͡ ͙ͨͭ͊ͤͤΎ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ΄͟͜͡ 
͍͊͟͜͡ͺ͍͙͙ͦ͊ͤͣ͜͟ ͍;͙͔ͭ͡Ύ͙ͣΦ ˥͍͙͙ͦͦͤͣ͡ ͙ͨͪ;͙͙ͤ͊ͣ ͝ͻ ͔͒ͺ͜ͼ͙ͭͯ ͋ͯͦ͡ 
ͪͦ͘΄͙͔ͪͤͤΎ ΄͟͜͡Έͤͦ͝ ͔͔ͣͪ͗͜ ͭ͊ ͙͙͍ͨͪ͘  ͯ;͙͔͍ͭ͜͡-;͍͍ͦͦ͜͟͜͡ ͒ͦ ͍͊͡ ͚͙͋ͪͦͤ͘ͻ 
͙ͫ͡Φ ́ͦͣͯ ͍͊͊ͤͭͤ͟͜ ͙ͨͦͫ͊͒ ΄͙ͭ͊ͭͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͚͙͊ͣ͊͘͡ ͭ͊͟ ͍͊ͤ͘͜ ͙͙͊ͣͫͤ͘͜͟Σ 
Ύ͟͜ ͔ͤ ͙ͣ͊͡ ͍͍͒ͨͦ͒ͤͦ͜͜͝ ͺ͊ͻ͍ͦͦ͝ ͍͙ͦͫͭ͜Φ ˭͊ ͔͍͙͙ͤͨͦͤͣ ͙͙͒͊ͤͣ ͯ ͍ͦͫΈ͙ͣ 
͍ͨͦͭ͊͜ͻ ˤ͙ͦͤ͜͡ ͙ͭ͊͟ͻ ͋ͯͦ͡ пмфΣ ͯ ;͙ͦͭͪΈͦͻ ͍ͨͦͭ͊͜ͻ ͔̆ͪͫͦͤ΅͙͙ͤ ς оппΣ ͯ 
;͙ͦͭͪΈͦͻ ͍ͨͦͭ͊͜ͻ ˴͔͙͍͊ͭͪͤͦͫ͊͡΅͙͙ͤ ς мрпΣ ͯ ;͙ͦͭͪΈͦͻ ͍ͨͦͭ͊͜ͻ 
͔͎͍̉ͪͤ͜͜΅͙͙ͤ ς ммс ͜ ͍ ͨΩΎ͙ͭ ͍ͨͦͭ͊͜ͻ ˽͍ͦͭ͊͡΅͙͙ͤ ς мпн ͙͙͊ͣͫͤ͘͜͟ ώнΣ уу]. 
˴͍͊͒ͪͦ͜ ͔͙ͨͪͦ͋ͣ͡ ͤ͊͘;ͤͦ ͍͙͍͙ͨ͊͡͡ ͤ͊ Ύͫͭ͟͜Έ ͍͙͊͒͊ͤͤ͟͡Ύ ΄͟͜͡Έ͙ͤͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͔ͦͪͣ͊͘͟ ͫͭͦͪ͜͜͝Φ 

˨͡Ύ ͙͔ͨͪͫͦͪͤͤ͟Ύ ͨͦ͒ͦ͊ͤͤ͡Ύ ͙͙ͨͪͪ͟ͻ ͔͔ͨͪ΄ͦ͒͟ ͤ͊ ΄͡Ύͻͯ ͎͍͙ͨ͒ͦͭͦ͜͟ 
ͭ͊ ͔͔͎͍͙ͨͪͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜ ;͔͔ͪ͘ ͔͙͍ͤͣͦ͗ͫͭ͜͡Έ  ͯ ͙ͫͭͫ͜͡ ͔͙ͭͪͣͤ͜ 
͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͔͙ͨͪͦͭ͟ ͘͜ ͍͔ͫͭͦͪͤͤΎ ͍ͨͦͤͦͼ͙ͤͤ͜ͻ ͍͙΅͙ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ̂ͪΎ͒ͦͣ ͜ ˸͔͍ͤͫͭͪͫͭͦͣ͜͜ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜ ͍͙͍͙͗͊ͫ͡Ύ 
͔͙ͤͦͪ͒ͤ͊ͪͤ͜ ͊͘ͻ͙ͦ͒Φ ˭͔ͦͪͣ͊͟Σ ͤ͊ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍;͙͔͍ͭ͜͡ ͔͔͍͙͙ͨͪͦ͒ͫ͡Ύ ͔ͦͪͣ͟͜ 
͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͒ͯͻ͍͎ͦͤͦͦ ͍͍͒ͦͣͫͭ͊͜Σ ͊ ͚ͤ͊͋͜͡Έ΄ ͨͦ΄͙͔ͪͤͦΌ ͺͦͪͣͦΌ 
͙͔ͨͪͫͦͪͤͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ;͍͙͔͍ͭ͜͡-͍ͯͪ͊ͤͦͤ͊͘͟͝ͼ͍͜ ͙ͫͭ͊͡ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙ͯͪͫ͟Φ 

˽͔ͪ΄͜ ͙ͯͪͫ͟ ͎͍͙ͨ͒ͦͭͦ͜͟ ;͍͙͔͍ͭ͜͡ ͒͡Ύ ͍͙΅͙ͻ ͨͦ;͍͙͊ͭͦ͟ͻ ΄͟͜͡ ͙͋ͯ͡ 
͍͔ͫͭͦͪͤ͜ ͙ͨͪ ˴͊ͣΩΎ͔ͤͼΈ-˽ͦ͒͜͡ΈͫΈͦͣͯ͟ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͭ͊ ͙ͨͪ ;͙ͦͭͪΈͦͻ 
;͙͔ͯͭ͡ΈͫΈ͙͟ͻ ͙ͤͫͭͭͯͭ͊͜ͻΦ ˻͒ͤͦͪ͜;ͤ͜ ͙ͯͪͫ͟ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͒͡Ύ ͔͔ͫͪ͒ͤ͜ͻ 
΄͟͜͡ ͙ͣ͊͡ ͙ͫͭ͊ͭ ͍ͦͫͤͦͤͦΌ ͊ͤͦ͟͡Ό ͍ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͍͙͊͒͊ͤͤ͟͡Ύ 
͍ͯͪ͊ͤͦͤ͊͘͟͝;͙ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͔ͨͪͦͭ ͍͍͙͚͒ͨͦ͒ͤ͜͜ ͔͊ͦͤͦͨͪͦͭ͘͟͟ ͍͋ͯ 
͎͍͔͙͚ͨ͒ͦͭͦͤ͜͡ ͜ ͍͔͔͙͚͊ͭͪ͒͗ͤ͘ ˨͙͔ͪͭͦͪ͟͜ΊΌ ͙͡΄͔ ͍ ͔͔͙ͫͪ͒ͤ͜ ͍͗ͦͭͤΎ 
1919 ͪ ΦΣ ͭͦ͗ ;͊ͫͯ ͒͡Ύ ͚͎ͦͦ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͔͗ ͔ͤ ͙͊͘͡΄͊ͦͫ͡ΎΦ ˹͊ͭͦͣͫͭ͜Έ ͙͒ͦͫͭΈ 
͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦ ͒͜Ύ͙͡ ͙ͭͪͣͫ͜Ύ;ͤ͜ ͙ͯͪͫ͟Σ Ύ͟͜ ͙͋ͯ͡ ͍ͦ͋ͦΩΎ͍͙͙ͦͣ͘͟ ͒͡Ύ ͍;͙͔͍ͭ͜͡ 
͔͔ͫͪ͒ͤ͜ͻ ΄͟͜͡Σ ΅ͦ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ ͊͋ͦ ͍ͦͫͣ͘͜ ͔ͤ ͍͙ͦͦ͒͜͡͡ ͯͪ͊ͤͫ͟͝Έͦ͟Ό ͍ͣͦͦΌΦ 

˿ͯ͡ͻ͊;͜ ͍ͯͪͫ͟͜ ͍͙͒ͦ͋ͯ͊͘͡ ͍ͦͫͭͯ͜ ͤ͊ ͙ͪͤ͘͜ͻ ͍͒͒͊͜͜͡ͻΥ ͊ύ ͅ ͙ͦ͘͜͟-
͔͙ͣ͊ͭͣ͊ͭ;ͤͦͣͯΤ ͋ύ ͨ ͙͙ͪͪͦ͒ͤ;ͦ-͎͔͎ͦͪ͊ͺ͜;ͤͦͣͯΤ ͍ύ ͜ ͙ͫͭͦͪͦ͟-ͺ͎ͦͦ͜͜͡͡;ͤͦͣͯΦ 
͙̇͟͡ ͍ͤ͊;͊ͤͤΎ ͨͦ͒͜͡Ύ͍ͫΎ ͤ͊ ͔͔͙ͫͣͫͭͪ, ͨͦ ͍͔͊ͪ͘΄͔ͤͤΌ Ύ͙͟ͻ ͙ͫ͊͒͊ͫ͟͡͡Ύ 
͙͙ͫͨͭ͜Φ ˻͙ͫͦ͋Σ Ύ͟͜ ͯͫͨ͜΄ͤͦ ͙ͫ͊͒͊͟͡͡ ͙͙ͫͨͭ͜ ͊͘ L ͔͔ͫͣͫͭͪ ͍ͤ͊ͨͪ͊͡Ύ͙ͫ͡Ύ ͤ͊ м ͪ͜͟ 
͒͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͍ͦ͋ͦΩΎ͍͘͟͜ ͯ;͙͔ͭ͡ΎΦ ˽ͫ͜͡Ύ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͭ͊ͦ͟͝ ͙͙ͨͪ͊ͭ͟͟ ͫͯ͡ͻ͊;͜ 
͍͍͙ͨͪͦ͒ͦ͗ͯ͊͡ ͍ͤ͊;͊ͤͤΎ ͍ LL ͔͔ͫͣͫͭͪ͜Φ ˭͍͔͊ͪ΄͍ͯ͊ͦͫ͡Ύ ͍ͤ͊;͊ͤͤΎ ͍͙͙͙ͨͯͫͤͣ͟ 
͙͙ͫͨͭ͊ͣ͜, ͊͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ Ύ͙͟ͻ ͡Ό͙͒ͤ͊ ͙͍ͦͭͪͣͯ͊͊͡ ͔͍͙͚͒ͪ͗͊ͤ ͔͒ͦͯͣͤͭ͟ ͜ 
͍ͨͪ͊ͦ ͍ ͙͙͊͒͊ͭ͟͡ ͫͭͦͪ͜͜Ό ͯ ͍͙΅͚͜ ͨͦ;͍͚͊ͭͦ͟͜ ΄ͦ͟͜͡ [3, 54].  

ˤ͙͍͙͙͊͗ͣ͡ ͺ͙͊ͭͦͪ͊ͣ͟ ͯͫͨ͜΄ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͫͭͦͪ͜͜͝ ͍͙͍͍ͤ͊͊ͫ͘Ύ 
͍͙͚͒͊͡ ͨ͒͋ͪ͜͜ ͙͒ͫͼ͙ͨͤ͜͡ ͎͊͊͘͡Έ͔͎͎ͤͦͨ͒͊ͦ͜;ͤͦ͝ ͭ ͔͊ͫͨͼ͊͜͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟  ͚
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͙ͣ͊ͫͣ͊͟͡Έ͔ͤ ͙͔ͤ͊͋͗ͤͤ͡Ύ Ύͦͫͭ͟͜ ͍ͯͪͫͦͦ͟͝ ͍͙ͦͫͭ͜ ͒ͦ ͍͙͎ͣͦ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
΄͙ͦ͟͡Φ ˽͎͔ͪ͊ͤͤͤΎ ͨͦΊ͙͒ͤ͊ͭ ͫͦͪͦ͟;͔͙͚ͤ ͔ͭͪͣͤ͜ ͤ͊͒͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡ ͘͜ 
͙ͤ͊ͫ;͔ͤͤΎͣ ͣͫͭͯ͘͜ ͦ͗ͤͦ͟͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ;ͭͦ͜͟ ͍ͨͪͦͫ͒ͦͯ͜͟͡ΊͭΈͫΎ  ͍͙͍͙ͤͦͪͣ͊ͭͤͻ 
͔͒ͦͯͣͤͭ͊͟ͻΦ ˹͊ͦ;͙ͤͣ ͙ͨͪ͊͒ͦͣ͟͡ ͼΈ͎ͦͦ ͔ͣͦ͗ ͙͋ͯͭ ͯͪͫ͟ ͫͭͦͪ͜͜͝ ͙̂ͪ͊ͤ͟͝Φ ́͊͟Σ 
͍͙ͤ͊͘;͊ͦͫ͡ΎΣ ΅ͦ ͍ͤ͜ ͔ͤ ͔ͣͦ͗ ͙͋ͯͭ ͔͙ͨͦ͒͘͜;͙ͤͣ ;͙ ͤ͊ͼ͔͙ͤͣ͜͡ ͤ͊ ͍͙͍͔ͫͭͤͤ͜͡Ύ 
Ύͦͫ͟͝Έ ͔ͦͤͪͭͤͦ͟͟͝ ͙͒ͦ͋Σ ͭͦͣͯ ΅ͦ ͼ͔ ͔ͤ ͒͊ͫͭΈ ͙͍ͣͦ͗ͦͫͭ͜͡ ͫͯ͡ͻ͊;͊ͣ 
͙ͪͦ͋ͪ͊ͭͫ͘͜Ύ ͍ ͊͘ ͎͊͡Έ͙ͤͦͫͭͦͪ͜;ͤͦͣͯ ͨͪͦͼ͔ͫ͜Σ ͙ͨͪ;͙ͤͦ-͍͙ͤ͊ͫ͒ͦ͜͟͡ͻ ͍͘ΩΎ͊͘͟ͻΣ ͯ 
͍͙͍͙͊͗͡ͻ ͔ͨͪͦ͋ͣ͊͡ͻ ͫͯ;͊ͫͤͦ͝ ͫͭͦͪ͜͜͝Φ ˹͔ͦ͋ͻ͒ͤͦ͜ ͍ ͙͚ͫͭͫ͜͡Σ ͔͊͡ ͪ͊ͦͣ͘ ͘͜ ͙ͭͣ  ͯ
͚͒ͦͫͭͯͨͤ͜ ͺͦͪͣ͜Σ ͙͒͊ͭ ͫͯ͡ͻ͊;͊ͣ ͎͊͊͘͡Έ͙͚ͤ ͎ͦ͡Ύ͒ ͙ͫ͊ͣͻ ͨͪͦͼ͔͍ͫ͜Σ Ύ͟͜ ͙͋ͯ͡ 
ͻ͔͊ͪ͊ͭͪͤ͟͜ ͒͡Ύ ͦ͗ͤͦ͟͝ ͙͒ͦ͋Φ ˾͔͔͍ͦͣͤ͒ͯ͊ͦͫ͟͡Ύ ͍͔͙ͪͭ͊ͭ͘ ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͤ͊ 
͔͔ͫͯͨͪ;͙͍͜͡ ͔͙ͨͪͦ͋ͣ͡ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝Υ ͍ͣͦͤ͊  ͚ ͯ͟͡Έͭͯͪͤ͊ ͯͤ͊͜͟͡Έͤͫͭ͜Έ 
ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͤ͊ͪͦ͒ͯΣ ͨͦͻ͔ͦ͒͗ͤͤΎ ͔͒ͺͤ͜͜ͼ͚͜ ˾ͯͫΈΣ ̂ͪ͊ͤ͊͟͝Σ ˸͊ͦͪͦͫ͜͡ΎΦ ˢ 
͍ͦͫͤͦͯ ͎͙ͨͪͦͪ͊ͣ ͙ͫ͊͒͊͟͡͡ ͭ͊͟͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͙͋ͦ͟͡ ͘ ͫͭͦͪ͜͜͝ ͙̂ͪ͊ͤ͟͜ Ύ͟Υ 
1. ˭ ͍͙;͚͊ͤ͊ ͫͻ͔ͣ͊ ζ͚ͪͯͫͫͦ͟η ͫͭͦͪ͜͜͝ ͭ͊ ͝͝ ͙͙ͪͭ͊͟͟Φ ͔͎́ͪͣͤͦͦ͜͜͡ΎΥ ˾ͯͫΈΣ 
˸͊ͦͪͦͫ͜͡ΎΣ ̂ͪ͊ͤ͊͟͝Φ ˽͙ͭ͊ͤͤΎ ͨͪͦ ͔ͦͪͣ͟͜΄ͤͫͭ͜Έ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͔͔ͨͣͤ͜͡Τ 
2. ˱ ͎ͫͭͦͪͦͪ͊͜ͺ͜ΎΦ ˾͍͙ͦͭͦ͘͟ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͙ͫͭͦͪ͜;ͤͦ͝ ͙ͤ͊ͯ͟Φ ˹͊ͨͪΎ͙ͣ ͚ ͔ͭͦͪ͜͝Τ 
3. ˴ ͙͚ͦͪͦͭ͟ ͎ͦ͡Ύ͒ ͔͔͙ͨͪ͒ͫͭͦͪ͜;͙ͤͻ ;͍͊ͫ͜Φ ˨ͦ͋͊ ˴͙͍ͫ͝Έ͊͟Φ ˽͙ͦͭ͜͡;ͤ͊ ͫͭͦͪ͜͜Ύ 
˴͙͍ͫ͝Έͦ͟͝ ˨͔͍͙ͪ͗͊Φ ˩ͦͤͦͣ͟͜;ͤ͊  ͚ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤ͊ ͫͭͪͯͭͯͪ͊͟Τ пΦ ˨ ͔͍ͪ͗͊ͤ͊ 
͙͔ͫͫͭͣ͊ ˴͙͍ͫ͝Έͦ͟͝ ˾ͯͫ͜ ό͔ͭͦͪ͜͝ύΦ ˽͙ͭ͊ͤͤΎ ͨͪͦ ͫͨͯͫͭͦ΄͔ͤͤΎ ˴͙͍ͫ͝Έͦ͟͝ ˾ͯͫ͜ ͨͫ͜͡Ύ 
ͭ͊ͭ͊ͪ ό˥͔ͨͦͭ͊͘͜ ˽͎ͦͦ͒ͤ͊͜ύΤ рΦ ˥ ͙͊͡ͼΈͦ͟-ˤ͙ͦͤͫ͡Έ͔͟ ͤ͟Ύ͍͍ͫͭͦ͘͜Τ сΦ ʕ ͔͙͔͟͡ 
ͤ͟Ύ͍͍ͫͭͦ͘͜ ˶͙͍ͭͦͫΈ͔͟Φ ˽͙ͦͭ͜͡;͙͚ͤ ͚ͯͫͭͪ͜Τ тΦ ˨ ͔͍͙͚ͪ͗͊ͤ ͜ ͫͯͫͨ͜͡Έͤͦ-
͔ͦͤͦͣ͟͜;͙͚ͤ ͚ͯͫͭͪ͜ ˤ͔͙͎ͦͦ͟͡ ͤ͟Ύ͍͍ͫͭ͊͘͜ ˶͙͍ͭͦͫΈ͎ͦͦ͟Τ уΦ ˽ ͦ;͊ͭͦ͟ ͦ͊͘͟;;͙͙ͤΦ 
˨͔͍͙͚ͪ͗͊ͤ ͜ ͫͯͫͨ͜͡Έ͙͚ͤ ͚ͯͫͭͪ͜ ˾͔;͜ ˽͙ͦͫͨͦͭͦ͡͝Τ фΦ ˾ ͔͎͚ͤ͊͜͜͡ ͯͤ͜Ύ ͭ ͊ͯ͟͡Έͭͯͪͤͦ-
ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͪͯͻ ͤ͊ ̂ͪ͊ͤ͟͜͝ ͍ ·±LLς·±LLL ͫͭΦΤ млΦ ˴ ͦ͊͘;;͙ͤ͊ ͊͘ ;͍͊ͫ͜ 
˿͎͚͊͊͒͊;͎ͤͦͦΤ ммΦ ˴ ͦ͊͘ͼΈͦ͟-ͨͦ͡ΈͫΈ͟͜ ͍͙͙͒ͤͦͫͤ͜ ͨͫ͜͡Ύ ˿͎͚͊͊͒͊;͎ͤͦͦΤ 
12. ˹ ͊ͪͦ͒ͤ͊ ͔͍ͪͦ͡Όͼ͜Ύ ·±LL ͫͭΦ ό͔̆ͣ͡Έ͙ͤ;;͙ͤ͊ύΤ моΦ ˽ ͔͔ͪΎ͍ͫ͊ͫ͡Έ͟͜ ͫͭ͊ͭͭ͜  ͚
͙ͨͭ͊ͤͤΎ ͔͍͒ͪ͗͊ͤͦ-͍͍͙ͨͪ͊ͦͻ ͍͙͒ͤͦͫͤ͜ ˸͍͙ͦͫ͟ ͭ ͊ ͙̂ͪ͊ͤ͟͝Τ мпΦ ˴ ͦ͊͘ͼΈͦ͟-
͍͚ͫ͜Έ͍͙͚ͦ͟ ͚ͯͫͭͪ͜ ͨͫ͜͡Ύ ͔͍ͪͦ͡Όͼ͜͝Τ мрΦ ˾ ͯͤ͊͝Φ ˲͝ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͙͚ͤ ͣͫͭ͘͜Τ 
16. ˥ ͔ͭΈͣ͊ͤ΅͙ͤ͊ ͍ ͚ͦͫͭ͊ͤͤ͜ ͍͚ͫͦ͝ ͒ͦ͋͜Φ ˻ͫͭ͊ͤͤ͜ ͎͔ͭΈ͙ͣ͊ͤ ͍͙͊ͭͦͤͦͣͫͭ͜Τ 
17. ˽ ͍͔͔ͪ͊ͦ͋ͪ͗ͤ͊ ̂ͪ͊ͤ͊͟͝ ͨͫ͜͡Ύ ˾͙ͯͤ͝Φ ˥͚͊͒͊ͣ͊;;͙ͤ͊Τ муΦ ˹ ͊ͼͦͤ͊͜͡Έͤ͊ ͔͒͜Ύ 
ͦ͊͘͟ͼΈͦ͟͝ ͫͭ͊ͪ΄͙͙ͤΤ мфΦ ˹ ͍ͦ͊ ͯͪ͊ͤͫ͟͝Έ͊͟ ͔͎͔ͤͭͤ͜͜͡ͼ͜ΎΦ ˴͙͙ͪͦ͡-͔ͣͺ͍ͦ͒ͫ͜͝Έ͔͟ 
͍͋ͪ͊ͭͫͭͦΤ нлΦ 60-͜ ͙ͪͦ͟Φ ζ˻͍ͫͤͦ͊ηΦ тлς80-͜ ͙ͪͦ͟Φ ζ˿ͭ͊ͪ͊ ͎ͪͦͣ͊͒͊ηΦ 
̂ͪ͊ͤͦ͟͝ͺ͜͡Έ͍ͫͭͦΤ нмΦ ˥ ͙͊͡ͼΈ͔͟ ͤ͊ͼͦͤ͊͜͡Έ͔ͤ ͍͔͒ͪͦ͒͗ͤͤ͜ΎΤ ннΦ ̂ ͪ͊ͤͫ͟͝Έ͙͚͟ ͪͯͻ 
ͤ͊ ͔͔ͨͪͦͣ͜͡ ·· ͫ ͭΦ ˽͙ͦͭ͜͡;ͤ͜ ͎͙ͪͯͨΦ мфлр ͪ͜͟Τ ноΦ ̂ ͪ͊ͤ͊͟͝ ͍ ͔ͨͪͦ͒͜ ͣ͗͜ 
͔͍ͪͦ͡Όͼ͜Ύ͙ͣ мфлрςмфмт ͪͪΦΤ нпΦ ˾ ͜͟ ͔͍ͪͦ͡Όͼ͜͝ όмфмтςмфму ͪͪΦύΤ нр. ̂ ͪ͊ͤͫ͟͝Έ͊͟ 
͍ͫͨͪ͊͊ Ύ͟ ͣ͗ͤ͊ͪͦ͒ͤ͊͜ ͔ͨͪͦ͋ͣ͊͡Φ ˿ͦͼ͊͜͡Έͤ͜  ͚ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͺ͙͊ͭͦͪ͟ ͝͝ 
͍ͪͦ͘ΩΎ͊ͤͤ͘ΎΦ ˨͙͚͊ͤ ͔ͣ͊ͭͪ͊͜͡ ͘͜ ͔ͤͤ͊͘;͙͙ͤͣ ͙ͣͤ͊ͣ͘͜ ͍͍ͨͪͦͨͦͤͯ͊ͫΎ ͋͜͡Έ΄ͫͭ͜Ό 
͔͍ͭͦͪ͟͜͡ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͪͫ͟͜ [3, 57]. 

˨  ͦ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͜ ͎ͨͪͦͪ͊ͣ ͎͊͊͘͡Έ͔͎͎ͤͦͨ͒͊ͦ͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍͟͡Ό;͙͊ͫ͡Ύ ͔͎͎ͨ͒͊ͦ͊͜͟ ͭ͊ ͫͭͦͪ͜͜Ύ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͎ͦ͊͜͟͡Σ ͙ͨͫͻ͎ͦͦ͜͡ΎΣ ΄͟͜͡Έͤ͊ 
͎͎͜͜Ίͤ͊Φ ˹͙͊ͨͪ͊͒͟͡Σ ͤ͊ ˴͙͍ͫ͝Έ͙͟ͻ ͪ͜;͙ͤͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͯͪͫ͊͟ͻ  ͯ ͫ͊͒͟͜͡ 
͎͊͊͘͡Έ͍ͤͦͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͙͒ͫͼ͙ͨͤ͜͡ ͙͋ͯ͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ζˤͫͭͯͨ ͒ͦ ͔͎͎͙ͨ͒͊ͦ͜͟ όп 
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͎ͦ͒Φκ͙ͭ͗ΦύΣ Ί͙͙͚͒ͤ ͯͪͫ͟ ζ͔́ͦͪ͜Ύ ͍ͤ͊;͊ͤͤΎΣ ͔ͭͦͪ͜Ύ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ͊ ͫͭͦͪ͜͜Ύ 
͔͎͎͙ͨ͒͊ͦ͜͟η όо ͎ͦ͒Φκ͙ͭ͗ΦύΣ ͔͍ͤͦ͋ͦΩΎ͍͙͚ͦ͘͟ ͯͪͫ͟ ζ˽͔͎͎͒͊ͦ͜;ͤ͊ ͎ͨ͊ͭͦͦ͜͡Ύ ό͍;͔ͤͤΎ 
ͨͪͦ ͔͒ͺ͔͙͍͙ͭͤ͟ͻ ͔͚͒ͭ͜ύη όм ͎ͦ͒Φκ͙ͭ͗Φύ ͭ͊ ΄͟͜͡Έͤ͊ ͎͎͜͜Ίͤ͊ όн ͎ͦ͒Φκ͙ͭ͗ΦύΦ ̂ͫ Έ͎ͦͦ 
ͤ͊ ͔͔͙ͭͦͪͭ;ͤͯ ͎͊͊͘͡Έ͔͎͎ͤͦͨ͒͊ͦ͜;ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͍͙͒ͦ͒ͦͫ͜͡Ύ ͒ͦ мл ͎ͦ͒Φ ͤ͊ 
͙͔ͭ͗͒ͤΈΣ ͊ ͺͦͫͦ͜͡ͺͫΈͦ͟-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͭ͊ ͔͔͍ͨͪ͊͗ͤͦ ͙͊ͫ͟͡;ͤͦ-
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͚͟ ͨ͒͜ͻ͒͜ ͯ ͍͙͊͒͊ͤͤ͟͜͡ ͙͒ͫͼ͙ͨͤ͜͡ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͍ 
ͼ͔͚ ͔ͨͪͦ͒͜ ͣͤ͘͜Ό͍͙͊ͫ͡Ύ ͤ ͊ ͨͪͦͺ͔͚ͫͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙͚ͤΦ 

˹͙͊ͫͭͯͨͤͣ ͪͦͦͣ͟͟ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜ ΅ͦ͒ͦ ͨͦ͒ͦ͊ͤͤ͡Ύ 
͙͙ͪ͘͟ ͔ͤͫͭ͊;͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͋ͯͦ͡ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͙ͨͭ͊ͤͤΎ ͨͪͦ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ό Ί͙͙͒ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ΄͡Ύͻͦͣ ͙ͭͭ͘͡Ύ ;͍͙͔ͭ͡ΈͫΈ͙͟ͻ 
͙͍ͤͫͭͭͯͭ͜͜ ͜ ͍͙΅͙ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͪͫ͟͜Φ ˹͊ ͒ͯͣͯ͟ ͯͪΎ͍͒ͦͼ͍͜, ͙͚ͭ͊͟ ͊͘ͻ͒͜ 
͍͙͍͍͍͍ͨͪ͊͒ͦͯ͊ ͔͔ͫ͋ ͙ͭͣΣ ΅ͦ ͯ ͨͪͦͺ͔͚ͫͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ 
͔͎͙ͫͨͦͫͭͪ͊ͫ͜͡Ύ Ί͙͒ͤ͜ ͔͔ͭͤ͒ͤͼ͜͝Υ мύ ͯ ͎͔ͦ͒͗ͤͤ͘Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔ͭͦͪ͜͝ ͭ ͊
΄͟͜͡Έͤͦ͝ ͙͙ͨͪ͊ͭ͟͟Τ нύ ͨ ͍ͦ͋ͯ͒ͦ͊ ͦͫͭ͊ͤͤΈͦ͝ ͤ͊ ͍ͦͫͤͦ͜ ͎ͦ͡Ύ͍͙͒ͦͻ ͜ ͙ͨͪͦ͋ͤͻ 
͍ͯͪͦ͟͜ ͭ͊ ͝ͻ ͊ͤ͊ͯ͘͜͡Τ оύ ͪ ͦ͘΄͙͔ͪͤͤΎ ͚ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͣͫͭͯ͘͜ ͔͔͙ͭͦͪͭ;ͤͦ͝ 
͍ͫ͊͒ͦͦ͟͡͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͊͘ ͪ͊ͻͯͤͦ͟ ͋͘͜͡Έ΄͔ͤͤΎ ͟͜͡Έͦͫͭ͟͜ ͎͙ͦ͒ͤ  ͜
͍͍ ͔͔͒ͤͤΎ ͍ͤͦͦ͝ ͔͙ͤͦͣͤ͊ͭͯͪ͟͡ ͙͒ͫͼ͙ͨͤ͜͡Φ 

˹͊ ͗͊͡ΈΣ ͼΌ ͔͒͜Ό ͔ͤ ͋ͯͦ͡ ͍͔ͭͤͦ͜͡  ͍͙͗ͭͭΎ ;͔͔ͪ͘ ͚ͨͦͫͭͤͯ͜ ͍͚ͫ͜Έ͍ͦͯ͟ 
͎ͤ͊ͨͪͯͯ ͭ͊ ͺ͍ͤ͊ͤͫͦͯ͜ ͫͪͯͭͯ͟Φ ˽ͦͪΎ͒ ͘ ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜ ͭ ͔͎͎͊ͨ͒͊ͦ͜;͙͙ͤͣ 
͙ͯͪͫ͊ͣ͟ ͍͍͙ͨͪͦ͒ͦ͗ͯ͊͡ ͚ ͤ͊͒͊͜͡ ͺͯͤ͟ͼ͍͙ͦͤͯ͊ͭ͜ ͍;͙͔ͭ͡ΈͫΈ͟͜ ό͔͎͎ͨ͒͊ͦ͜;ͤ͜ύ 
͙͙ͤͫͭͭͯͭ͜Σ Ύ͟͜ ͎͍͙ͦͭͯ͊͡ ͔͔͍ͨͪ͊͗ͤͯ ͋͜͡Έ΄ͫͭ͜Έ ͺ͊ͻ͍͙ͦͻ ;͙͔͍ͯͭ͜͡-͙͍ͫͭͦͪ͜͟͜Φ 
͔́ͪͣͤ͜ ͍ͤ͊;͊ͤͤΎ ͍͙͍ͫͭ͊ͤͦ о ͪ ͙ͦ͟Σ ͍͙ͯͣͦ ͙͚ͨͪͦͣͯ ͙͊͘͡΄͙͊ͫ͡Ύ ͔͒͋͘͜͡Έ΄͎ͦͦ 
͔͙͙ͤͣͤͤͣ͘͜Σ ͊ ͪͦͪͦ͋͊͘͟ ͙͍ͤͦͪͣ͊ͭͤͦ͝ ͔͒ͦͯͣͤͭ͊͟ͼ͜͝ ͼ͍͙ͦͭͦ͜͟͡ ͨͦ͊͒͊͊ͫ͟͡͡Ύ 
ͤ͊ ͨͪͦͺ͔ͫͦͪͫΈͦ͟-͍͙͊͒͊͟͡ͼΈ͙͚͟ ͫ͊͒͟͡ ͙ͤͫͭͭͯͭͯ͜Φ  

̂ ͍͘ΩΎͯ͘͟ ͘ ͔͍ͪͦ͡Όͼ͚͙͙ͤͣ͜ ͙ͣͤ͊ͣ͘͜  ͍͔ͭͦͪ͜͝ ͭ ͙͊ͨͪ͊ͭ͟ͼ͜ ͍ͤ͊;͊ͤͤΎ ͚ 
͍͙ͻ͍ͦ͊ͤͤΎ ͍ͤͦͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭ ͙͊ͪ͒ͤ͊͟͡Έ͙ͤͻ ͣͤ͘͜ ͊ͤ͊͊͘͘͡  ͚
͔͊͊͒ͣ͟͜;ͤ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͙͎ͨ͊ͪ͊͒ͣ͊Σ ͙͍ͨͦͫͭͯͨ΄͙ͫΈ ͣͫ͜ͼ͔ͣ ͨͪͦͺ͔͚ͫͤͦ͜ 
ͦͪ͜Ί͍͚ͤͭͦ͊ͤ͜Σ ΅ͦ ͙͍͔ͨͪͦ͘͡ ͒ͦ ͎͔͔͍ͤͪͯ͊ͤͤΎ ͎͔͔͋͊͊ͭͦͨͪ͒ͣͭͤͦͫͭ͜ ͭ͊ 
ͤ͜ͺ͙͍ͦͪͣ͊ͭͤͦ͝ ͙ͤ͊ͫ;͔ͤͦͫͭ͜ ͍ͯͪͫ͟͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͙͒ͫͼ͙ͨͤ͜͡ ζ˽͔͎͎͒͊ͦ͊͜͟ηΣ 
ζ˽͔͎͎͒͊ͦ͊͜͟ ͜ ͙͙͒͒͊ͭ͊͟͟ηΣ ζ˱ͫͭͦͪ͜Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͚͒͜ηΣ ζ͔́ͦͪ͜Ύ ͍͙ͻ͍ͦ͊ͤͤΎηΣ 
͔ͦͪͣ͟͜ ͔͙͙ͣͭͦ͒͟Φ ˽͙ͪ͊ͭ͟;ͤ͊ ͗ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍͍͊͗͊͊ͫ͡Ύ ͎ͦ͜͡;͙ͤͣ 
͍͔ͨͪͦ͒ͦ͗ͤͤΎͣ ͔͔͙ͭͦͪͭ;ͤͦ͝ ͭ ͊ ͍͍͍ͨͪͦ͊͒͗ͯ͊͊ͫ͡Ύ ͤ͊ ͫͭ͊ͪ΄͙ͻ ͯͪͫ͊͟ͻ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ ˻ͪͣ͟͜ ͎ͦ͡Ύ͍͙͒ͦͻ ͜ ͙ͨͪͦ͋ͤͻ ͍ͯͪͦ͟͜, ͍ͦͤ͊ 
͍͟͡Ό;͊͊͡ ͭ͊ͦ͗͟ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͯ;ͤΎ͙ͣ [4]. 

˴͔͔ͦͣͨͫͤ͟͡ ͍͙͍;͔ͤͤΎ ͫͭͦͪ͜͜͝ ͨͦͫͭͯͨͯ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͫͭͦͪ͜;ͤͦ͝ 
͍͙ͦͫͭ͜ ͍ ͦͤ͊͘;͔͙͚ͤ ͔ͨͪͦ͒͜ ͔͙͍͔ͤͣͦ͗͡ ͔͋͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙ͫͭ͊ͤͦ΅͊ ͗ͤͦ͜;ͦ͝ 
͍͙΅ͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜ ͭ͊ ͝͝ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͍ͦͫͪ͒͟͜ ς ˤ͙͙̈́ͻ ͗ͤͦ͜;͙ͻ ͍ͯͪͫ͟͜Σ 
͔ͦͪͣ͊͘͟ ˴͙͍ͫ͝Έ͙͟ͻ ό͒͊͜͡ ˴ˤˬ˴ύ, ͒͜Ύ͡Έͤͫͭ͜Έ Ύ͙͟ͻ ͊ͤ͊͊͘͘͡ ͔͍͙ͨͤͻ 
͔͔͍͔ͨͪͭͦͪͤΈΦ ˹͊ͦ;͙ͤͣ ͙ͨͪ͊͒ͦͣ͟͡ ͪͦͫͭ͊͘Ό;ͦ͝ ͪͦ͜͡ ͗ͤͦ͜ͼ͍ͭ͊ ͯ ͍ͫͨͪ͊͜ 
͋ͦͪͦͭΈ͙͋ ͊͘ ͪͦ͘΄͙͔ͪͤͤΎ ͍ͫͦ͝ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͜ ͯ͟͡Έ͙ͭͯͪͤͻ ͍ͨͪ͊ ͫͭ͊͊͡ ͝ͻ 
͙͍͊ͭͤͫͭ͟͜Έ ͯ ͍͒ͫͭͦ͜Ό͍͊ͤͤ͜ ͙ͨͭ͊ͤͤΎ ͨͪͦ ͍ͪͦ͋ͯ͒ͦͯ͘ ͍ͨͦͤͦͼ͙ͤͤ͜ͻ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͤ͊ ͋͊͘͜ ˤˬ˴ ͭ͊ ͝ͻ ͯͪ͊ͤ͊͘͟͜͝ͼ͜ΎΦ ˿͍͒͜;͔ͤͤΎͣ ͙ͣͦ͒ͺ͊͜͟ͼ͜ ͝
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͍͙ͯͫͭ͊ͤͦ ͨ͒͜ ͍͙͍ͨͦͣ͡ ͍͙ͤ͊͊ͤ͘ͻ ͔͔ͭͤ͒ͤͼ͚͜ ͍͋ͯ ζ˽͔ͪͦͭ͟ ͍͎ͤͦ͊ͦ ͍ͯͫͭ͊͊ ˤˬ˴ ͍ 
͎Φ ˴͙͔͍͔ηΦ  ̂͒ ͔ͦͯͣͤͭ͟͜ ͊ͤ͊͘͘;͊ͦͫ͡ΎΣ ΅ͦΥ ζˤˬ˴ ͍ ͎Φ ˴͙͔͍͔ ͔ͫͭΈ ͯ;͔ͤͦ-ͯ;͔͔͋ͤͦ 
ͯ;͔͔͙͔ͪ͗͒ͤ ͙͔ͣΌ΅͔͔ ͼ͔͡ΈΌ ͍͒͊͊ͭΈ ͔͗ͤ΅͙ͤ͊ͣΆ ͍·ͫ΄͔͔ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ 
͙͍͔͙͔͎ͯͤͪͫͭͭͫͦͦ͟ ͻ͔͊ͪ͊ͭͪ͊͟ ͙ ͍ ;͙͊ͫͭͤͦͫͭ ͎͍͙ͨͦ͒ͦͭͦͭΈ ͙ͻΆ ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ 
͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ͚ͫͦ͟ ͙ ͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟Χη [7]. 

˭ ͔ͣͭͦΌ ͔ͪ͊͊͘͜͡ͼ͜͝ ͼΈ͎ͦͦ ͍͊͒͊ͤͤ͘Ύ ̂ͪ͊ͤͫ͟͝Έ͊͟ ͎ͪͦͣ͊͒͊ ˴ˤˬ˴ 
͍͙ͫͯͤͯ͊͡ ͙ͨͪͦͨͦ͘ͼ͜Ό ͨͪͦ ͍͙͒ͪͭͭ͜͟Ύ ͘ мфмуκмфмф ͔͊͊͒ͣ͟͜;͎ͤͦͦ ͪͦͯ͟ ͭͪΈͦͻ 
͍ͯͪ͊ͤͦͤ͊͘͟͝;͙ͻ ͊͟ͺ͔͒ͪ ς ͫͭͦͪ͜͜͝ ͙̂ͪ͊ͤ͟͝Σ ͫͭͦͪ͜͜͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΣ ͫͭͦͪ͜͜͝ 
ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͙ͨͫΈ͔͍ͣͤͫͭ͊ ͤ͊ ͙ͫͭͦͪͦ͜͟-ͺ͎ͦͦ͜͜͡͡;ͤͦͣͯ ͺ͊ͯ͟͡Έ͔ͭͭ͜Φ ˿͔͊ͣ ͭͦ͒͜ 
͎ͪͯͨ͊ ͫͯ͡ͻ͊;ͦ͟ ς ;͔͍ͤ͜͡ ͺ͊ͯ͟͡Έ͔ͭͭͫΈͦ͟͝ ͙ͪ͊͒ ͍͙͍͙ͫͦ͊ͫ͡͡Ύ ͊͘ ͍͙͒ͪͭͭ͜͟Ύ 
͔͎ͦͪͣͦͦ͟ ̂ͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͍͔͒͒ͤͤ͜͜͡Ύ ͯ ͫ͊͒͟͜͡ ͙ͫͭͦͪ͜;͎ͤͦͦ ͭ͊ ͍͔͎ͫͦͫͤͦͦ͡ 
͍͍ͨ͒͒͒͜͜͜͜͡Φ ˽͙ͪ ͼΈͦͣͯ ͍ͨ͊ͤͯ͊ͦͫ͡͡Έ ͦ͒ͪ͊ͯ͘ ͪͦͨͦ͘;͙͊ͭ ;͙ͭ͊ͤͤΎ ͔ͫͨͼ͊͜͡Έ͙ͤͻ 
͍ͯͪͫ͟͜ ͯͪ͊ͤͫ͟͝Έͦ͟Ό ͍ͣͦͦΌΣ ͊ ͎͊͊͘͡Έ͙ͤͻ ς ͫͨͦ;͊ͭͯ͟ ͚ͪͦͫͫ͜Έͦ͟Ό ͘ ͨͦ͒͊͡Έ΄͙ͣ 
͔͔ͨͪͻͦ͒ͦͣ ͤ͊ ͯͪ͊ͤͫ͟͝Έͯ͟Φ ˽͙ͪ ͼΈͦͣͯ ͊ͤ͊͘͘;͊ͦͫ͡ΎΣ ΅ͦ ζ͒ͦ ͍͙͊͒͊ͤͤ͟͡Ύ ͨͦ 
͊͟ͺ͔͒ͪ͊ͻ ͍͍ͯͪ͊ͤͦͤ͊ͫͭ͊͘͟͝ Χ ͍͔͡Έ͙ͣ ͋͊͗͊ͤͦ  ͚͍͙͍͊͗ͦ͡ ͊ͯ͘͡;͙͙ͭ ͙ͭ͊͟ͻ 
ͺ͊ͻ͍͜ͼ͍͜ ˤΦ ˨ ͙͔͍͙͊ͤ͡;͊Σ ˻Φ ˥ ͪͯ΄͔͍ͫΈ͎ͦͦ͟Σ ˢΦ ˴ ͙ͪͣͫΈ͎ͦͦ͟Σ ˿Φ ̐ ͺ͔͍ͪͣͦ͊Σ 
̅Φ ˿ ͯ΄͙ͼΈ͎ͦͦ͟Σ Ύ͟͜ ͍ͫ͜ ͍ ͼ͔͚ ;͊ͫ ͔͔͍ͨͪ͋ͯ͊ΌͭΈ ͯ ˴͙Ί͍͜ηΦ 

̂͗ ͔ ͘ ͦͫͤͤ͜Έ͎ͦͦ ͔͔ͫͣͫͭͪ͊ мфмт ͪΦ ͤ͊ ͙ͫͭͦͪ͜;ͤͦͣͯ ͍͔͒͒ͤͤ͜͜͜͡ ;͙͙ͭ͊ͫ͡Ύ 
ζ͔ͫͨͼ͊͜͡Έͤ͜ ͍͊ͦ͘͜͟͜͡ ͙ͯͪͫ͟η ͘ ͫͭͦͪ͜͜͝ ˶͙͍ͭͦͫΈͦ͟͝ ͔͍͙͒ͪ͗͊ ͨͪͦͺ͔ͫͦͪ͊ 
˸Φ ˨ ͍ͦͤ͊ͪ-˭͊ͨͦ͡ΈͫΈ͎ͦͦ͟Σ ͘ ͫͭͦͪ͜͜͝ ζ͚ͣ͊ͦͪͦͫͫ͜͡Έͦ͟͝η ͔͙ͭͪ͊ͭͯͪ͜͡ ͨͪͦͺ͔ͫͫͦͪ͊ 
ˢΦ ˶ ͙ͦ͋ͦ͒ ͭ͊ ͘ ͫͭͦͪ͜͜͝ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͙͔ͣͫͭͼ͍ͭ͊ ͨͪͦͺ͔ͫͦͪ͊ ˥Φ ˽ ͍͊ͯ͡ͼΈ͎ͦͦ͟Φ 
˭͎ͦ͒ͦͣ ;͔͔ͪ͘ ͍͍͒ͣͦͯ͜ ˢΦ ˶ ͙ͦ͋ͦ͒ ͍͒͜ ;͙ͭ͊ͤͤΎ ͍͙΅͔͎͙͊͒͊ͤ͘ͻ ͔͟͡ͼ͚͜ ͝ͻ 
͙͙͊ͣͤ͘͜͡ ͯͪͫͦͣ͟ ͙͍ͨͪ͊ͭ-͒ͦ ͼ͔ͤͭ͊ ˿Φ ˸ ͍͊ͫͦ͊͡ ζ˶͔ͭͪ͊ͭͯͪ͊͜ ͍͔ͨ͒ͤͤͦ͜-͊͘ͻ͒ͤͦ͜͝ 
˾ͦͫ͜͝ ͍ ·±ς·±LLL ͫͭͦͭͭ͜͡ΎͻηΦ ˭ ͍ͭͪ͊ͤΎ мфмт ͪΦ ͙͍ͨͪ͊ͭ-͒ͦͼ͔ͤͭ ˥Φ ˸ ͙͍͙͊ͫͣͦ͟; 
͎͍͍ͦͪ͊ͤͯ͊͘͜ ͔͟͡ͼ͚ͤ͜͜ ͙ͯͪͫ͟ ͘ ͫͭͦͪ͜͜͝ ˽͍͔͒ͤͤͦ͜͝ ˾ͯͫ͜Σ ͯ мфму ͪΦ ς ͯͪͫ͟ ͫͭͦͪ͜͜͝ 
ͦ͊͘͟ͼ͍ͭ͊Σ ͊ ͍ мфмф ς ͜ ͫͭͦͪ͜͝ ˶͍͔͔ͦ͋ͪ͗ͤͦ͜͝ ͙̂ͪ͊ͤ͟͝Φ 

̂ ͍ͭͪ͊ͤ͜ мфмфͪΦ ͫͯ͡ͻ͊;͙͟ ͍͙͙͙ͫͭͯͨ͡ ͘ ͙ͨͪͦͨͦ͘ͼ͜ΊΌ ͍͍͔͔͒ͤͤΎ ͒ͦ ͼ͙ͯ͟͡ 
͔͔͍ͨͪ͒ͣͭ͜ ͙ͫͭͦͪ͜;͎ͤͦͦ ͍͔͒͒ͤͤ͜͜͡Ύ ͫͦͼ͎ͦͦ͜͜͡͝ ͭ͊ ͙ͨͦͭ͜͡;ͤͦ͝ ͔ͦͤͦͣ͟͜͝Σ 
͍͙͍ͫͭͦͪ΄͙ ͍͍͒ͨͦ͒ͤͯ͜͜ ͦͣͫ͟͜͜ΌΣ Ύ͊͟ ͣ͊͊͡ ͋ ͙͙ͪͦͪͦ͋ͭ͘ ͊ͤ͊͘͘;͔ͤ͜ ͙ͨͭ͊ͤͤΎΦ ˢ 
;͙͊ͫͭͤ͊ ͙ͯͪͫͫͭͦ͟͟ ͍͙͍͙ͫͦ͊ͫ͡͡Έ ͜ ͊͘ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͒͡Ύ ͙ͤͻ ͫͭ͊ͪ΄ͦ͝ ͎͙ͪͯͨ ͘ 
͍͙͍;͔ͤͤΎ ͎͔ͪͼΈͦ͟͝ ͍͙ͣͦ [5, 198]. 

˽͙ͦͨͪ ͫ͊͒ͤ͟͜͡ ͍͙ͯͣͦ ͍ͤ͊;͊ͤͤΎΣ ͙͙ͯͪͫͫͭ͟͟ ;͊ͫͭͦ ͫ͊ͣ͜ ΄͙ͯ͊͟͡ ΄͡Ύͻ͙ ͒͡Ύ 
ͪͦ͘΄͙͔ͪͤͤΎ ͍͙͊ͫͤ͡ͻ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ  ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͨͦ͊͘ 
͍ͤ͊;͊͡Έ͙ͤͣ ͨͪͦͼ͔ͫͦͣΦ ˹͊ ˴ˤˬ˴ ͋ͯͦ͡ ͍͊ͫͤͦ͊ͤͦ͘ ͟͜͡Έ͊͟ ͍͙ͤ͊ͯͦ͟ͻ ͎͍ͯͪͭ͟͜Σ Ύ͟͜ 
͔ͤ ͍͒ͦͦ͘͡Ύ͙ͫ͡ Ύ ͍͊͒ͦ͡Ό ͪ͊ͤ͜΄͔Φ  ͙̂ͫͭͦͨ͊͒͜͡ мфмт ͪΦ ͋ͯͦ͡ ͍͙͔ͪͦ͋ͤͦ͡ ͫͭ͊ͭͯͭ 
͙ͫͭͦͪͦ͜͟-͔͎ͭͪ͊ͭͯͪͤͦͦ͜͡ ͎ͯͪͭ͊͟Υ ͔ͣͭͦΌ ͒͜Ύ͡Έͤͦͫͭ͜ ͚͎ͦͦ ;͔͍ͤ͜͡ ς ͨͪͦͺ͔͍ͫͦͪ͜Σ 
͍͙͊͒͊͟͡;͍͜  ͫͯ͜͡ͻ͊;ͦ͟ ς ͣ͊ͦ͡ ͙ͫͭ͊ͭ ζ͍͙͍;͔ͤͤΎ ͫͭͦͪ͜͜͝Σ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͔͎ͭͤͦͪ͊ͺ͜͝Σ 
͊ͪͻ͔͎ͦͦ͜͡͝ ͭ͊ ͤ͜΄͙ͻ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ηΦ ˤ͔͙ͦͫͤ мфму ͪΦ ˾͊͒ͦΌ ͨͪͦͺ͔͍ͫͦͪ͜ 
͋ͯͦ͡ ͍͔͔͊ͭͪ͒͗ͤͦ͘ ͫͭ͊ͭͯͭ ͎ͯͪͭ͊͟ ͘ ͍͙͍;͔ͤͤΎ ͫͯͫͨ͜͡Έ͙ͤͻ ͤ͊ͯ͟ ͙ͨͪ ˴ˤˬ˴Φ ˤ͊͊ͤ͘͟͜ 
͊͘ͻ͙ͦ͒ ͙ͫͨͪΎ͙͡ ͭͦͣͯΣ ΅ͦ ͍ͨͦͫͭͯͨͦͦ ͙ͯͪͫ͟ ͙͙ͦͭͪͣ͊͡ ͍͙ͤ͊͘;͙͚ͤ ͔͊͊͒ͣ͟͜;͙͚ͤ 
͍͙͔͊ͭͦͪͭͭ ͜ ͔͙ͤ͊͋Ύͯ͟ ͨͦͨͯ͡Ύͪͤͫͭ͜Έ [5, 57].  
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ˤ͙͍͙ͫͤͦ͟Φ ˻͔ͭ͗Σ ͨͪͦͭΎ͎ͦͣ ͍͎ͫͦͦ ͍ͫͤͯ͊ͤͤ͜Ύ ˨͙͔ͪͭͦͪ͟͜ΎΣ ͫͨ͜͡Έͤͦ ͘ ˾͊͒ͦΌ 
˹͙͊ͪͦ͒ͤͻ ˸͍ͤͫͭͪ͜͜͜  ͯ͜͟͡Έͭͯͪͤͦ-͍ͨͪͦͫͭͤ͜ΈͦΌ ͦͣͫ͟͜͜ΊΌ ͍͎́ͪͯ͒ͦͦͦ ˴͎͔ͦͤͪͫͯ 
͚͒ͫͤ͘͜Ό͍͊͊͡ ͙ͤͯ͘͟ ͍ͪͦ͟͟͜ ΅ͦ͒ͦ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ΄͙ͦ͟͡ ͙̂ͪ͊ͤ͟͝Υ 
͋ͯͦ͡ ͍͙ͨ͒͜΅͔ͤͦ ͙͊ͪͨ͊ͭ͘͡ ͍͙͊͒͊͟͡;͊ͣ ˤ˹Σ˭ ͍͙͒͜͡Ύ͡Ύ͙ͫ͡Ύ ͟ ͦ΄͙ͭ ͤ͊ ͙͔ͨͦͫͤͤ͡Ύ 
͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͦ͝ ͙͋͊͘ ͙ͨͪ͊ͭ͟;ͤͦ ͍ͫ ͣ͜ ͍͙΅͙ͣ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒͊ͣ͘͟͡ ̂˹˾ 
ͭ͊ ͍͍ͨͪͦ͒ͦ͗ͯ͊͊ͫ͡Ύ ͪ ͦ͋ͦͭ͊ ͤ͊͒ ͝ͻ ͯͪ͊ͤ͊͘͟͜͝ͼ͜ΊΌ  ͚ͯ ͔͒ͦͫͦͤ͊ͤͤ͟͡Ύͣ ͍ͤ͊;͊͡Έ͙ͤͻ 
͎ͨͪͦͪ͊ͣΦ  ̂ͼ͔͚ ;͊ͫ ͍ͭ͜͡Ό͍͙͊ͫ͡Έ ͯ ͙͗ͭͭΎ ͔͙ͨͪͦͭ͟ ͘͜ ͍͔ͫͭͦͪͤͤΎ ͔͔ͣͪ͗͜ ͍ͦͫͭͤ͜͜ͻ 
͍͊͊͒͘͟͜͡ ͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜  ͔͎ͯͪͦͤ͊͜ͻ ̂˹˾Φ ́͊͟Σ ˽͍͙ͦͫͭ͊ͤͦ͊ͣ 
˾˹˸ ͍͒͜ нс ͫ͜;ͤΎ ͭ͊ п ͍ͭͤ͟͜Ύ мфмф ͪΦ ͪͦͨͦ͘;͙͊͡ ͪͦ͋ͦͭͯ ͍;͙͔ͭ͡ΈͫΈ͟͜ ͙͙ͤͫͭͭͯͭ͜ ͍ 
ˬ͙͙ͭͦͣͪ͜Σ ͙͍͔͎̐ͫ͊ͭͪ͊͒͜͡ ͭ͊ ˴͊ͣΩΎͤͼ͜-˽ͦ͒͜͡Έͫͦͣͯ͟Σ ͍͔ͫͭͦͪͤͦ ͔ͫͣͤ͊ͪ͜͜Ό ͍ ͣΦ 
˸͔ ͔ͪͺ͊ ͤ͊ ͍̆͊ͪ͟͜΅͙ͤ͜ ͭ͊ ͤ͜Φ ˹͔ ͔ͣͤ΄ ͍͙͍͊͗ͯ͡ ͪͦ͡Έ ͒͡Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ Ύ͎ͫͤͦͦ͟͜ 
ͺ͊ͻ͍͜ͼΎ ͍͎͒ͪ͊ͦ͜͜͡ ͍͔͔ͯͭͪ͒͗ͤͤΎ ͔͍͙͒ͪ͗͊ͤͻ ͙͍͙ͤͦͪͣ͊ͭͤͻ ͔͍͒ͦͯͣͤͭ͟͜ ζ˽ͦͦ͡-
͔͗ͤͤΎ ͨͪͦ Ί͙͒ͤͯ ͍ͭͪͯ͒ͦͯ ΄ͦͯ͟͡ηΣ ζ˨͔͊ͪ͊͟͡ͼ͜͝ ͨͪͦ Ί͙͒ͤͯ ͍ͭͪͯ͒ͦͯ ΄ͦͯ͟͡ηΣ ͔͒ 
͍͙ͤ͊͘;͙͊ͫ͡Ύ ͍ͦͫͤͦͤ͜ ͍͙͎͙ͣͦ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡ΎΣ ͊ ͭ͊ͦ͗͟ 
͍͙͔͊͒ͤ͊͟͡ ΄͙ͪͦ͊͟ ͨ͊ͭ͡ͺͦͪͣ͊ ͙ͪͦ͋ͦͭ ͘ ͯ ;͙͔ͭ͡Ύ͙ͣ ͫͯͫͨ͜͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Φ 

˹͊ ͔͍͔͙͙͚ͨͪ͟͡ ͗͊͡ΈΣ ΄͙ͪͦͦͣ͊ͫ͟΄ͭ͊͋ͤ͜ ͔ͪͺ͙ͦͪͣ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͍͙ͦͫͭ͜ ͊͒ͯͣ͊ͤ͘͜ ˸͔͍ͤͫͭͪͫͭͦͣ͜͜ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜ ͙͋ͯ͡ ͔͔ͨͪ͒;͊ͫͤͦ ͔͔͍ͨͪͪ͊ͤ͜ 
;͔͔ͪ͘ ͙ͤͯ͘͟ ͔͎͙͍͙ͤ͊ͭͤͻ ͺ͍͊ͭͦͪ͟͜Υ ΄͔͙͚͊ͤ͡ ͙͍ͫͯͨͪͦͭ ͜ ͍͍͔͔͒ͪͭ͜ ͎͍ͤͦͪͯ͊ͤͤ͜Ύ 
ͯͪΎ͍͙͒ͦͻ ͨͦ;͙͍ͤ͜ ͚ͪͦͫͫ͜Έͦ͟Ό ͔ͣͤ΄͙ͤͦΌκ͙ͪͯͫͺ͍ͦ͊ͤͦ͜͟Ό ;͙͊ͫͭͤͦΌ 
͔ͭͤ͜;͙ͤͻ ͯͪ͊ͤ͟͝ͼ͍͜Σ ͊ͭ͊ͫͭͪͦ͟ͺ͜;ͤ͊ ͔ͤͫͭ͊;͊ ͦ͟΄͍ͭ͜Σ ͫͭ͊ͤ ͔͔͎ͨͪͣ͊ͤͤͭͤͦͦ 
͚͎͋ͪͦͤͦͦ͘ ͦͤ͟ͺͭͯ͜͟͡Σ Ύ͟ ͤ͊ ͫͻͦ͒͜, ͭ͊͟ ͜ ͤ͊ ͊͘ͻͦ͒͜ ̂˹˾Σ ͍͒ͫͯͭͤͫͭ͜͜Έ ͍͒ͦͫ͒ͯ͜ 
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͤ͜ΈͦΌ ͙͔ͫͫͭͣͦΌ ͍ ͍ͯͣͦ͊ͻ ͔͎͒ͦͦ͜͜͡;ͤͦ͝Σ ͙ͨͦͭ͜͡;ͤͦ͝Σ 
ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;ͤͦ͝ ͙͙ͪ͘͟Σ ͊ ͭ͊ͦ͗͟ ͍ͦͤ͘͜΄ͤΈ͙ͦͨͦͭ͜͡;͔ͤ ͔͍͔ͤͯͫ͒ͦͣͤͤ͜͡Ύ 
͙̂ͪ͊ͤ͟͝ Ύ͟ ͫͯ͋ΩΊͭ͊͟ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍͙͒ͤͦͫͤ͜Σ ;͔͔ͪ͘ ΅ͦ ͦͫͭ͊ͤͤΎ ͙͊͘͡΄͙͊ͫ͡Ύ 
ͫ͊ͣ ͤ ͊ ͫ͊ͣ ͯ  ͔͍͚ͤͪͤ͜͜ ͋ͦͪͦͭΈ͋͜ ͘ ͎͔͊ͪͫ͜Ό ˾͊͒ΎͤͫΈͦ͟͝ ˾ͦͫ͜͝Φ 

˽͔͔͙͍͙ͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. ˿ͭ͊ͭͭΎ ͔ͤ ͍͙;͔ͪͨͯΊ 
͔ͨͪͦ͋ͣͯ͡ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͙͔͙ͫͫͭͣ ͙ͫͭͦͪ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͙΄͊ͻ 
͙̂ͪ͊ͤ͟͝ ͊͘ ;͍͊ͫ͜ ˨͙͔ͪͭͦͪ͟͜͝ ̂˹˾Φ ˽͍͔͔ͪͦ͒ͤ͊ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟-
͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ͊ ͪͦ͋ͦͭ͊ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͙͙ͦͪͫͭ͟͡ ͔͔͙͍ͨͪͫͨͭͯ͟ 
ͨͦ͒͊͡Έ΄ͦ͝ ͙ͪͦͪͦ͋͘͟ ͊ͤ͊͘͘;͔ͤͦ͝ ͔͙ͭͣΣ ͊ ͔ͫ͊ͣΣ ͍͙Ύ͍͔ͤͤ͡Ύ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͍ ͤ͜΄͜ ͙ͫͭͦͪ͜;ͤ͜ ͔͙ͨͪͦ͒͜ ͭ͊ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍͙ͤ͊͘;͔͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡  ͯͫ ͯ;͚͊ͫͤ͜ ͯͪ͊ͤͫ͟͝Έ͚͟͜ ͍͙΅͚͜ ΄ͦ͟͜͡Φ 

˶˱́˩˾ˢ́̂˾ˢ 
мΦ ˣ͎͍ͦͯͫ͊ͫ͡Έ͊͟ ˤΦ ˥Φ ˹͊ͪͦ͒ͤ͊ ͍ͦͫͭ͊͜ ͙̂ͪ͊ͤ͟͝ ͍ ̂ͪ͊ͤ͟͜͝ ͍ ͒ͦ͋ͯ ͤ͊ͼͦͤ͊͜͡Έͤͦ-

͔͙͒ͣͦͪ͊ͭ͟;ͤͦ͝ ͔͍ͪͦ͡Όͼ͜͝ мфмтςмфнл ͪͪΦ : ͙͒ͫΦ ... ͊ͤ͒͟Φ ͫͭ͜Φ ͤ͊ ͯ͟ : 07.00.01 
/  ʕ Φ˥Φ x ͎͍ͦͯͫ͊ͫ͡Έ͊͟Φ ς ˨ ͔ͦͤͼΈ͟Σ нллмΦ ς241 ͫ Φ 

нΦ ˣ͍͙ͦͪͦ͟ ˢΦ ˸Φ ̂ͪ͊ͤ͊͘͟͜͝ͼ͜Ύ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄͟͜͡ ͊͘ ;͍͊ͫ͜ ͍͙͋ͦͪΌ͍͊ͤͤΎ 
͔͍͒ͪ͗͊ͤͦͫͭ͜ όмфмтςмфнл ͪͪΦύ κ ˢΦ ˸Φ ˣ͍͙ͦͪͦ͟Φ ς ͔͎͍̉ͪͤ͜͜ Υ ˴˽ ˤ͙͍͙͒͊ͤͼ͍ͭͦ ζ͔͎͍̉ͪͤͫ͜͜Έ͟͜ 
͔͔͎͙ͦ͋ͪηΣ нллуΦ ς осу ͫ 

3. ˣͯ͒͊͡ ˢΦ ˢΦ ˽͙ͪ͊ͭ͟;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ ͫͭͦͪ͜͜͝ ͍ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ ͙̂ͪ͊ͤ͟͝ ό͔͙ͭ͊ͨ ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ύ Υ ͎ͣͦͤͦͪ͊ͺ͜Ύ κ ˢΦˢΦ ˣͯ͒͊͡Φ ς˴ Φ Υ ˤ͙͍͙͒͊ͤͼ͍ͭͦ 
˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͣ͜Φ ˸Φ ˽ Φ ˨͎͍ͪ͊ͦͣ͊ͤͦ͊Σ мфффΦ ς пфу ͫΦ 

пΦ ˨͔ͣΩΎ͔ͤͤͦ͟ ˹ Φ ˽͔͎͎͒͊ͦ͜;ͤ͊ ͙͎ͨ͊ͪ͊͒ͣ͊ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͙̂ͪ͊ͤ͟͝Υ ͎͔͔ͤ͊͘ ͜ ͔͍ͦ͡Όͼ͜Ύ 
κ ˹Φ ˨͔ͣΩΎ͔ͤͤͦ͟ κκ ̅ͦͫͦ͜͡ͺ͜Ύ ͍͙ͦͫͭ͜Φ ς 2006. ς ʕ ͙ͨΦ нΦ ς ˿ . 256ς265. 
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рΦ ˴ͦ͋;͔ͤͦ͟ ˴Φ ˢΦ ˬͤͦ͜;͙͚ ͍͔͙͔ͯͤͪͫͭͭ͜ ˿͍Ύͭͦ͝ ˻͡Έ͎͙Υ ͫͭͦͪ͜͜Ύ ˴͙͍ͫ͝Έ͙͟ͻ ͍͙΅͙ͻ 
͗ͤͦ͜;͙ͻ ͍ͯͪͫ͟͜ κ ˴Φ ˢΦ ˴ͦ͋;͔ͤͦ͟. ς ˴ Φ Υ ˸˽ ˶͔ͫΎΣ нллтΦ ς нтм ͫΦ 

сΦ ˸͚͊͋ͦͪͦ͒͊ ˿Φ ˤΦ ˨͔͍͔ͪ͗͊ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͙΅ͦΌ ͍ͦͫͭͦ͜Ό ͍ ̂ͪ͊ͤ͟͜͝Υ ͫͭͪͯͭͯͪ͊͟Σ 
ͺͯͤ͟ͼ͜͝Σ ͔͔ͭͤ͒ͤͼ͜͝ ͍͙ͪͦͭͯ͘͟ όмфмтςмфрф ͪͪΦύ κ ˿Φ ʕ Φ ˸͚͊͋ͦͪͦ͒͊Φ ς ˴ Φ Υ ̂ˢ˨̂Σ нл00. ς олр ͫΦ 

7. ˽͔ͪͦͭ͟ ͍͎ͤͦ͊ͦ ͍ͯͫͭ͊͊ ˤˬ˴ ͍ ͎Φ ˴͙͔͍͔. ˨͔͍͙͚ͪ͗͊ͤ ͊ͪͻ͍͜ ͣΦ ˴͙Ί͍͊Φς .̅ 244. ς 
˻ͨΦмΦ ς ˿ ͨͪΦ тнΦ ς s ˾˴.10. 

˾˩˭̑˸  ˩
ˤ͔ͤͼ͔͍͊ ˹Φ ˢΦ ˻͔͙ͫͦ͋ͤͤͦͫͭ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͙͔ͫͫͭͣ· ͍·ͫ΄͔͎ͦ 

͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ͔͙ͨͪͦ͒ ˨͙͔͙͙ͪͭͦͪ͟ ̂˹˾Φ 
ˢ͍ͭͦͪͦ  ͣ ͫͭ͊ͭΈ͙ ͔͔͔ͦͨͪ͒ͤ͡· ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· ͍·ͫ΄͔͎ͦ 

͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ͔͙ͨͪͦ͒ ˨͙͔͙͙ͪͭͦͪ͟ ̂˹˾Φ 
˽͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͙͙ͫͭͦͪ;͔͙͔ͫ͟ ͙ͫͭͦ;͙͙ͤ͟Φ ˤ·Ύ͍͔ͤ͡· ͍͙͒· ͙ ͙ͭͨ· ͯ;͔͋ͤ·ͻ 
͍͔͔͙͚͊͒ͤ͘Σ ͦͭͦͪ͟·͔ ͎͍͙͙ͦͭͦ͡ ͋ͯ͒ͯ΅͙ͻ ͯ;͙͔͔͚ͭ͡ ͙͙͙ͫͭͦͪΦ ˢ ͙͔ͣͤͤͦΥ ͦͭͪ͟·͙͔ͭ 
ͯ;͙͔ͭ͡Έ͙ͫ͟ͻ ͙͙͍ͤͫͭͭͯͭͦ ͍ ˬ͙͙͔ͭͦͣͪΣ ˩͙͍͔͎͔͊ͭͪ͊͒͘͡ ͙ ˴͊ͣΎͤͼ͔-˽ͦ͒ͦ͡Έͫͦͣ͟Σ 
͙ͫͦ͒͊ͤ͘ ͔ ͔͙͙͙ͫͣͤ͊ͪ ͍ ͎Φ ˸͔͔ͪͺ͊ ͙ ͭΦ͒Φ ͔́͊͗͟ ͪ͊ͫͫͣͦͭ ͔ͪ ͤ· ͍ͦͨͪͦͫ· ͍͍͔͔͙͒ͤΎ 
͔͔͍ͨͪ͒ͣͭͦ ͨͦ ͙͍͍ͯͪ͊ͤͦͤ͊ͫͭͯ͘͟ ͙ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍͚ͨͪ͊ͦͦ ͋͊͘·Σ 
͍ͫΎ͚͊ͤͤͦ͘ ͫ Ή͚ͭͦ ͔͚ͨͪͦ͋ͣͦ͡Φ ˻͔ͭ͒͡Έ͔ͤͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͦͭͪ͟·͙ͭΌ ˤ·ͫ΄͙ͻ 
͔͙͗ͤͫ͟ͻ ͍ͯͪͫͦ͟ ͙ ͔ͦͫͦ͋ͤͤͦͫͭΎͣ ͎͍͙ͨͦ͒ͦͭͦ͟ ͋ͯ͒ͯ΅͙ͻ ͯ;͙͔ͭ͡Έ͙ͤͼ ͙͙͙ͫͭͦͪΦ ˤ·Ύ͍͔ͤ͡· 
͔ͭ͊͗͟ ͙ ͔͎͙͍ͤ͊ͭͤ·͔ ͔͔ͭͤ͒ͤͼ͙͙ ͙ͯ͘;͔͎͊ͣͦͦ ͔͙ͨͪͦ͒͊. 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ ˨͙͔͙ͪͭͦͪ͟Ύ ̂˹˾Σ ͙͙ͯͪ͊ͤ͊͘͟ͼ͙Ύ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͤ͊ͪͦ͒ͤ·͔ 
͙͍͔͙͔ͯͤͪͫͭͭ·Σ ˤ·ͫ΄͙͔ ͔͙͔͗ͤͫ͟ ͯͪͫ͟·Φ 

SUMMARY 
Ventseva N. The features of government control of the system of higher pedagogical 

historical education in the period of Directory of UPR. 
The author of the article determines the features of the development of the system of 

higher pedagogical historical education in the period of Directory of UPR. An important realm 
of historical and contemporary educational research is scientific and pedagogical search that 
covers the study of educational events and facts in higher education Ukraine of historical 
period UPR Directory. During this period the processes of formation, development and 
transformation of higher educational of history education in Ukrainian lands were intensive. 
Thus the study of this question is to determine certain patterns and best practice in training, 
which once was forgotten and is essential for improving vocational education teacher of 
modern history. The historical sources are analysed. The kinds and types of educational 
establishments which prepared the future teachers of history are exposes. 

During the existence of Directory jointly with Council of Folk Ministers and 
commission of Labour Congress the row of measures which developed higher pedagogical 
education on Ukraine was carried out. The settlings of teachers were enhanceable; money 
was selected on the improvement of material and technical base of higher educational 
establishments. The prosecution of improvement of on-line tutorials proceeded. In this 
historical period the network of educational establishments was created for preparations of 
pedagogical staff in the regions of UPR. Much attention guidance of Directory UPR devoted  
to opening the Higher womanish courses and preparation of the future teachers of history. 

On January, 26 and April, 4, 1919 there was a set to the work teaching institute in 
½ƘƛǘƻƳƛǊΣ 9ƭƛȊŀǾŜǘƎǊŀŘ ŀƴŘ YŀƳΩȅŀƴŜǘǎ-Podolski. The seminaries were opened. The following 
document was issued ζDeclaration about single labour schoolη which had a very important 
role. The basic requirements to professional preparation of a future teacher were 
determined. The features of activity of the educational system were formulated in the 
documents: all citizens have a right to free lower, middle and higher education and providing 
needments, including by textbooks; society character of education. It was assumed that 
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single education would have three stages: a lower initial school, a higher initial school; 
college or special education. After finishing college it was possible to get higher education. 

The reforms of higher pedagogical education, planned by Directory, were interrupted 
by the different factors: a resistance of population, a lack of money, a military conflict, 
political, economic and social crisis.  

The author of the article exposes the further ways of scientific study of this problem. 
Key words: Directory UPR, ukrainization of education, folk universities, Higher 

womanish courses. 
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͒ͦͫΎ͎͔ͤͤͤΎ ͼ͜Ί͝ ͔͙ͣͭ ͍ͤ͜ ͍͍͍͊͗͊ ͍ͤ͊;͊ͤͤΎ  ͚͍͙ͻ͍ͦ͊ͤͤΎΥ ͔͔ͨͪ͒͊;ͯ ͙ͣͦͦ͒ͣ͡ 
͎͔͔ͤͪ͊ͼ͜Ύͣ ͼ͎ͫͤͦͦ͜͜͡ ͣͫͭͯ͘͜ ͫͦͼ͊͜͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͍ ΄͙ͪͦͦͣͯ͟ ͔ͫͤͫ͜ ͼΈ͎ͦͦ 
ͨͦͤΎͭͭΎ ͊͒͘͡Ύ ͝͝ ͍͍͔͒ͭͦͪͤͤ͜Ύ ͭ͊ ͍͙ͪͦͭͯ͘͟Φ 

͔͔͙́ͦͪͭͦ͟-͙ͨͪ͊ͭ͟;͔ͤ ͙͔ͦͫͣͫͤͤ͡Ύ ͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͨͪ͡Ό͔͒ͤͤͦ 
˱͍͊ͤͦͣ ́͊͟;͔ͤͦͣ͟ ͯ ͎ͣͦͤͦͪ͊ͺ͜͝ ζˣ͎͍ͦ͒͊ͤͫ͜Έ͊͟ ͔͔ͫͪ͒ͤΎ ΄ͦ͊͟͡ ͣ͜Φ ˤΦ ˱Φ ˶͔ͤͤ͊͜η 
[6, 41ςнтлϐΦ ˹͍͊;͊͡Έͤ͊ ͨͪ͊ͼΎ  ͍ͫ͜͡ΈͫΈ͚͟͜ ΄ͦ͟͜͡Σ ͍͍͍͊͗͊ ͔͎͎ͨ͒͊ͦ-ͯ;͔͙͚ͤΣ ͔ͣͦ͗ 
͍͙͍͙ͦͤͯ͊ͭ͟ ͍͙ͻ͍ͦͤ͜ ͺͯͤ͟ͼ͜͝ ͊͘ ͍͙ͯͣͦ ͨͦΊ͒ͤ͊ͤͤΎ ͘ ͍͙͍;͔ͤͤΎͣ ͍͙ͤ͊ͯͦ͟ͻ ͍ͦͫͤͦ 
ͫͯ;͎͊ͫͤͦͦ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Σ ͎͔͙͍͙ͨͪͦͪͫͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͔ͣͻ͊ͤ͊͘͜ͼ͜͝ ͭ͊ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͙͙ͪͦ͋ͤ;͙ͻ ͨͪͦͼ͔͍ͫ͜Φ ˱Φ ́ ͊͟;͔ͤͦ͟ ͍͍͍͍ͨͪͦ͊͒͗ͯ͊ ͔͒͜Ό ͔͎ͤͭͪ͊͜ͼ͜͝ 
ͤ͊ͤ͘Έ ͘͜ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͎ͦͦ͟ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊  ͚͍ͦͫͤͦ ͙͙ͨͪͪͦ͒ͤ;͙ͻ ͤ͊ͯ͟ Ύ͟ 
͔ͤͦ͒ͣͤͤͯ͜ ͍ͯͣͦͯ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͤ͊;͊͡Έͤͦ͝Σ ͍͙͍ͪͦ͊͘͡Έͤͦ͝ ͭ͊ ͍͙ͻ͍ͦͤͦ͝ ͪͦ͜͡ 
͍͎ͭͪͯ͒ͦͦͦ ͍ͤ͊;͊ͤͤΎΦ ̇͜ ͔͒͜͝ Ί ͊ͭͯ͊͟͡Έ͙͙ͤͣ ΅ͦ͒ͦ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͫͯ;͙͊ͫͤͻ 
ͫ͜͡ΈͫΈ͙͟ͻ ΄͟͜͡Φ 

˱͍͊ͤ ˥͍͙ͯͪͦ; ͤ͜͜ͼ͜Ό͍͍͊ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͎͙͔ͨͦ͋ͤͦ͡͡͝ ͨͪͦͺ͜͡Έͤͦ͝ ͍ͭͪͯ͒ͦͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͍ͤ͜ ͫͭ͊ͪ΄͙ͻ ͍͊ͫ͟͜͡Φ ͔͚̇ ͍͒ͦͫ͒͜ ͍ͤ͊͋ͯ ͨͦ΄͙͔ͪͤͤΎ ͍ ΄ͦ͊͟͡ͻ 
͙ͪͤ͘͜ͻ ͔͚ͦ͋͊ͫͭ͡ ͙̂ͪ͊ͤ͟͝Φ ˭͎͍͊ͫͯͦͯ͡Ί ͤ͊ ͍͎ͯ͊ͯ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ ͫͭͪͯͭͯͪͯ͟ 
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͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͍ͭͦͪ;͙ͻ ͦ͋ΩΊ͒ͤ͊ͤΈ ͯ;͍ͤ͜ ͙ͪͤ͘͜ͻ ͍͍͙ͦ͜͟ͻ ͎ͪͯͨΦ ́͊͟͜ ͎͙ͪͯͨ 
ͺͯͤ͟ͼ͍͙ͦͤͯ͊͜͡  ͚  ͯ ͚ͨͦ͊͊ͫͤ͘͟͜͡ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͚ͦͤ͜ ͪͦ͋ͦͭ͜ ͘ ͔ͣͭͦΌ 
͍͔͊͒ͦͦͤͤ͘͡Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͒ͯͻ͍͙ͦͤͻ ͔ͨͦͭͪ͋ ͎ͦ͗ͤͦͦ͟ ͯ;ͤΎΦ ˽͔͎͎͒͊ͦ͜;ͤ͊ 
͙͔ͫͫͭͣ͊ ˱Φ ́ ͊͟;͔ͤ͊͟ ͍͒ͦ͋ͪ͊͗͊͊͜͡ ͔͙ͨͦͭͪ͋ ͍͙͙͍ͨͯͫͤ͟͟͜ ΅ͦ͒ͦ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ 
͍͙͋ͦͪͯ ͭ͊ ͍͍͒ͨͦ͒͊͊͜͜͡ ͍͙͎ͣͦ͊ͣ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ 
˱͔͒Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͍ͤ͜ ͒ͦ ͨͪ͊ͼ͜ ͙͍ͨͪͦͤͯ͊͊͘͡ ͍ͫ͜ ͫͺ͔͙ͪ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ 
΄͙ͦ͟͡Φ ̂;ͤ͜ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡ ˣ͎͍ͦ͒͊ͤͫ͜Έͦ͟͝ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡ ͘ ͔ͨͪ΄͙ͻ ͍͒ͤ͜ 
͊ͯ͘͡;͙͊ͫ͡Ύ ͒ͦ ͫͯͫͨ͜͡Έͤͦ ͙ͦͪͫͤͦ͟͝ ͨͪ͊ͼ͜Φ ́͊͊͟ ͨͪ͊ͼΎ ͋ͯ͊͡ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͯ;͍ͤ͜ ͨͤ͊ͤͤ͘͜Ύ ͚ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͝͝ ͼͤͤͦͫͭ͜͜ ͭ ͙͊ͪ͊ͫ͟Σ ͫͯͭͤͦͫͭ͜  ͚
ͤ͊͘;ͯ΅ͦͫͭ͜ ͍ͪͦͯͣͦͦ͘͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤΣ ͙͙͍͎ͨͦͭͤͦͦ͘ ͙͚ͫͨͪͤΎͭͭΎ ͔ͨͪ΄͙ͻ 
͍ͨͤ͊͊͘͜͡Έ͙ͤͻ  ͜ ͍͙ͭͪͯ͒ͦͻ ͯͫͨ͜ͻ͍͜ ώ7, 42ςпоϐΦ ͙͚́͊͟ ͨ͒͜ͻ͒͜ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ΄ͦ͟͜͡ ͍ͯͣͦ͘͡Ό͍͍͊ ͨͦ΄ͯ͟ ΄͡Ύͻ͍͜ ͒ͦ 
͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ ͨͪͦͼ͔ͫ͜ ͔ͪͺ͔ͫ͟͜͡͝Φ 

˱Φ ́ ͊͟;͔ͤͦ͟ ͍͍ͦ͋͐ͪͯͤͭͯ͊ ͍ͤ͊ͯͦ͟͜ ͍͙ͦͫͤͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͨͪ͊ͼ͜ ͔͚͒ͭ͜ ͤ͊ 
ͯͪ ͦͼ͜Φ ˤ͙͍͙͊͗ͣ͡ ͙͔ͪͭͪ͟͜Ίͣ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͤ͜ ͍͍͍͊͗͊ ͍͔ͪͤ͜Έ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
ͨͪ͊ͼ͜ ͯ;͍ͤ͜ ͯ ͨͪͦͼ͔ͫ͜ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ;͙͔̂ͭ͜͡ ˣ͎͍ͦ͒͊ͤͫ͜Έͦ͟͝ 
͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡ ͍ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͍͍͙͒͊͊ͫ͡Ύ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ ͊
͍͔͔ͨͪͦ͒ͤͤΎ ͚͙ͫ͊ͣͦͫͭͤ͜ͻ ͔͔͔ͫͨͦͫͭͪ͗ͤΈ ͯ;͍ͤ͜ ͊͘ ͊͒͊ͤͦ͘Ό ͔͙ͭͣ͊ͭͦ͟Ό ͘ 
͙ͨͪ͊ͭ͟;͎ͤͦͦ ͙͗ͭͭΎΦ ˤ͊ͪͭͦ ͍͙͙͊ͯ͊͗ͭ͘Σ ΅ͦ ͎͍ͨͪͦͪ͊ͣͦ͜ ͍͙͎͙ͣͦ ͘ ͺ͙͙͘͜͟  ͚
͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎ ͔͍͍͙ͪ͊ͦͯ͊ͫ͘͜͡͡Ύ ͘ ͦͨͦͪͦΌ ͤ͊ ͙ͨͪ͊ͭ͟;͔ͤ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͎ͯ͊͊͘͡Έ͔͙ͤͤͻ ͪ͊ͤ͜΄͔ ͍ͦͫͭͤ͜͜ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Φ ˹͊ ͯͪͦ͊͟ͻ ͯ;ͤ͜ 
͍ͪͦ͘ΩΎ͍͙ͯ͊͘͡ ͍͊͒͊ͤͤ͘Ύ ͘ ͍͙͙ͪͦ͋ͤ;͙ͣ ͣͫͭͦͣ͘͜Σ ͎͍͙ͦͭͯ͊͡ ͚ͫ͊ͣͦͫͭͤ͜͜ ͙ͪͦ͋ͦͭ 
͊͘ ͪ͜;͙͙ͤͣ ͔͙ͭͣ͊ͣ ό͍ͤ͊ͯͦ͟͜ ͔ͪͺ͔͙ͪ͊ͭύΣ ΅ͦ ͙͋ͯ͡ ͍ͨͦΩΎ͊ͤ͘͜ ͘͜ 
ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͙ͣ͟ ͍͙͙ͪͦ͋ͤͼ͍ͭͦͣΦ 

˿ͯͭͤͫͭ͜Έ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͒͜͝ ͍͘ΩΎͯ͘͟ ͍ͤ͊;͊ͤͤΎ ͘ ͍͙͙ͪͦ͋ͤͼ͍ͭͦͣ 
ͨͦ͡Ύ͎͊͊͡  ͍ͨ ͦΊ͒ͤ͊ͤͤ͜ ͍͎ͤ͊ͯͦͦͦ͟ ͭ͊ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͣͫͭͯ͘͜ ͯͪͦͯ͟ ͍ 
ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έͦͣͯ͟ ͍͙͙ͪͦ͋ͤͼ͍ͭ͜Φ ̂ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͯ;ͤ͜ 
͚͒ͫͤ͘͜Ό͍͙͊͡ ͪͦͪ͊͘ͻ͙ͯͤ͟ ͍ͫͭͦͫͦͤͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͣͤͪ͊͜͡Έ͙ͤͻ ͙͍͒ͦ͋ͪΣ 
͍͙͙ͨͪͦͦ͒͡ ͊͋ͦͪ͊ͭͦͪͤͦ͡-͙ͨͪ͊ͭ͟;ͤ͜ ͙ͪͦ͋ͦͭ ͤ͊ ͍ͦͫͤͦ͜ ͫ͜͡ΈͫΈ͎ͦͦͫ͟-
ͨͦ͒͊ͪͫΈ͎ͦͦ͟ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Φ ˭ͤ͊;ͤ͊ ͍͎ͯ͊͊ ͙ͨͪ͒͜͡Ύ͊ͫ͡Ύ ͍͙ͦͤ͊ͤͤ͟Ό 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͒͊ͤ͘Έ ͘͜ ͻͣ͜͜͝ ͍ ͨͪͦͼ͔ͫ͜ ͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͯ;͍ͤ͜Φ 

ˤ͎͔͊ͦͣ ͣͫ͜ͼ͔ ͍ ͙͔ͫͫͭͣ͜ ͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ˣ͎͍ͦ͒͊ͤͫ͜Έͦ͟͝ ͔͔ͫͪ͒ͤΈͦ͝ 
΄͙ͦ͟͡ ͍͍͙͒ͦ͒ͦͫ͜͡Έ ͯͪͦ͊ͣ͟ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎ  ͚  ͯͫͭ͊ͪ΄͙ͻ ͊ͫ͊͟͡ͻΣ ΅ͦ 
͍͙͙ͨͪͦͦ͒ͫ͡Ύ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͎͙ͨͪͦͪ͊ͣ ζ˻͍͙ͫͤͦ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͎ͦͦ͟ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊ηΣ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ Ύͦ͟͝ ͍͍͙͒ͦ͒ͦͫ͜͡Ύ п ͎ͦ͒ ͤ͊ ͙͔ͭ͗͒ͤΈ όн ͎ͦ͒ ς ͊͘ 
͍ͤ͊;͊͡Έ͙ͤͣ ͨ͊ͤͦͣ͡ ͜ н ͎ͦ͒ ς ͺ͊ͯ͟͡Έ͙͍ͭ͊ͭͤ͜ύΦ ͔͙́ͪͭͤ͊ ;͊ͫͯ ͍͙͒͜͡Ύ͊ͫ͡Ύ ͤ͊ 
͔͔͙ͭͦͪͭ;ͤ͜ ͊ͤ͘ΎͭͭΎΦ  ̂ͨͪͦͼ͔ͫ͜ ͍͙͊͒͊ͤͤ͟͡Ύ ͯͪͫͯ͟ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎ ͍ 
΄ͦ͟͜͡ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͪͤ͘͜͜ ͙͙ͭͨ ͍ͯͪͦ͟͜Υ ͎͍ͨ͒ͦͭͦ͜;͜ ͙ͯͪͦ͟Τ ͙ͯͪͦ͟ 
͍͊ͫͦ͘ΊͤͤΎ ͍͙ͤͦͻ ͤ͊ͤ͘Έ ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Τ ͙ͯͪͦ͟ 
͔͍ͭͪͤͯ͊͡Έ͙ͤͻ ͍͍ͨͪ͊Τ ͙ͯͪͦ͟-͔͙ͫͣͤ͊ͪ͜Τ ͦͤͭͪͦ͟͡Έͤͦ-͍͊ͦ͘͜͟͜͡ ͙ͯͪͦ͟Φ 

͙́ͪ͊͒ͼ͚͙͙ͤͣ͜ ͙͋ͯ͡ ͔ͫͨͼ͊͜͡Έͤ͜ ͙ͯͪͦ͟ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;ͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͘ 
͔ͣͭͦΌ ͔͍͒ͣͦͤͫͭͪͯ͊ͤͤΎ ͯ;ͤΎͣ ͤ͊ ͔͙ͦͤͪͭͤ͟͟ͻ ͙ͨͪ͊͒͊͟͡ͻ ͒ͦͫΎ͎͔ͤͤΈ 
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͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;͎ͤͦͦ ͎͔ͨͪͦͪͫͯ ͍ ͫ͜͡ΈͫΈͦͣͯ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͜ ͭ͊ ͙ͫͭͣͯ͡Ό͍͊ͤͤΎ 
͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͔͔ͤͭͪͫͯ͜ ͒ͦ ͍͙͍;͔ͤͤΎ ͍ͤͦͦ͝ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έͦ͟͝ ͔ͭͻ͙ͤ͜͟  ͍
ͭͫͤͦͣͯ͜ ͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟ ͘ ͎ͨͪͦͪ͊ͣͦΌ ͍ͦͫͤͦ ͤ͊ͯ͟ ͘͜ ͙͍͍ͨͪͪͦ͒ͦͤ͊ͫͭ͊͘ ͭ ͊
͍͎ͭͪͯ͒ͦͦͦ ͍ͤ͊;͊ͤͤΎΦ 

˭ͤ͊;ͤͯ ͍͎ͯ͊ͯ ͍ ˣ͎͍ͦ͒͊ͤͫ͜Έ͚͟͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ ͙ͨͪ͒͜͡Ύ͙͡ ͊͋ͦͪ͊ͭͦͪͤͦ͡-
͙ͨͪ͊ͭ͟;͙ͤͣ ͊ͤ͘ΎͭͭΎͣ ͘͜ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎ ͘͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ͤ͊ 
͙ͨͪ͊ͭ͟ͼ͜ ͙ͪͤ͘͜ͻ ͔͍ͣͭͦ͒͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͙ͨͪ͊ͭ͟;͙ͤͻ ͪͦ͋ͭ͜ ͘ ͍ͦͫͤͦ 
ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͎ͦͦ͟ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Φ ͙̊ͪͦͦ͟ ͍͍͍͍ͨͪͦ͊͒͗ͯ͊ͫΎ ͔ͣͭͦ͒ 
͍ͤ͊;͊͡Έͤͦ-͔ͭͻͤ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̂;ͤ͜ ͊ͯ͘͡;͙͊ͫ͡Ύ ͒ͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͚
͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͔͔͍͙ͨͪͪ͜͟ ͔͍͙ͨͤͻ ͔ͭͻͤ͜;͙ͤͻ Ύ͍͙΅Φ 

˱Φ ́ ͊͟;͔ͤͦ͟ ͊ͤ͊͘͘;͍͊Σ ΅ͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͔ͭͦͪ͜Ύ  ͚ ͔͔͍ͨͪ͒ͦ͊ ͙ͨͪ͊ͭ͊͟͟ 
͙ͪͦ͋ͦͭ ͍;͙͔͍ͭ͜͡ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ͦͫͤͦ ͤ͊ͯ͟ ͘͜ 
͍͙͙ͪͦ͋ͤ;͙ͣ ͍ͤ͊;͊ͤͤΎͣ Ύ͟ ͚ͤ͊ͫͯͭͭΊ͍͜΄ͯ ͊ͤͯ͟͡ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ 
΄͙ͦ͟͡Φ ˱͍͊ͤ ˥͍͙ͯͪͦ; ͍͍ͦ͋͐ͪͯͤͭͯ͊ ͔ͦͤͪͭͤ͟͟͜ ΄͡Ύͻ͙ ͔ͪ͊͊͘͜͡ͼ͜͝ ͎ͭ͊ͦͦ͟ 
͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟Υ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͣͫͭͯ͘͜ ͔ͨͦͭ͜͡ͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͘ ͙ͨͪ͊ͭͦ͟͟Ό 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͔͙ͣ͗ͨͪ͒ͣͭͤ͜ͻ ͍͘ΩΎ͍͘͟͜ ͊͘ ͙͙ͨͪͪͦ͒ͤͻ ͍ͯͣͦΤ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ 
͔͙ͭͣ͊ͭ;͙ͤͻ ό͍͙͙ͪͦ͋ͤ;ͦ ͫͨͪΎ͍͙ͣͦ͊ͤͻύ ͔͚ͫͯͪͫ͟͟͜ ͯ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ 
ͨͪͦͼ͔ͫ ΄͙ͦ͟͡Τ ͚͔ͫ͊ͣͦͫͭͤ͜ ͫ͊͒͊ͤͤ͟͡Ύ ͭ͊ ͍ͪͦ͘ΩΎ͍ͯ͊ͤͤ͘Ύ ͍͊͒͊ͤ͘Έ ͘͜ 
͍͙͙ͪͦ͋ͤ;͙ͣ ͣͫͭͦͣ͘͜ ͜ ͍͊͒͊ͤ͘ΈΣ Ύ͟͜ ͣ͊ΌͭΈ ͍͔͙͔͟͡ ͙ͨͪ͊ͭ͟;͔ͤ ͤ͊͘;͔ͤͤΎ ͒͡Ύ 
͔͍͎ͨͤͦͦ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Σ ͙͔ͤ͊͋͗ͤͤ͡Ύ ͣͫͭͯ͘͜ ͍ͤ͊;͊ͤͤΎ ͒ͦ ͙ͨͪ͊ͭ͟;ͤͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͔ͣ΄͊ͤ͟ͼ͍͜ ͔ͫ͊͡Σ ͔ͦͤͦͣ͟͜;͙ͤͻ ͔ͨͦͭͪ͋ ͔ͫ͊͡Σ ͚ͪ͊ͦͤͯΤ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ 
͍ͤ͊;͊͡Έͤͦ-͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝Σ ͨͦ΄͍ͯͦͦ͟͝ ͙ͪͦ͋ͦͭΣ ͔͔͔ͫͨͦͫͭͪ͗ͤΈ ͊͘ 
͍͙͙ͪͦ͋ͤ;͙͙ͣ ͦ͋ΩΊ͙ͭ͊ͣ͟ ͨ͒͜ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͤ͊ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻΣ ͯ ͎ͦͦͫͨ͊͟͡ͻ  ͎ͪ͊͒ͦͫͨ͊͜ͻΤ ͍ͤ͊;͊͡Έͤͦ-ͨͦ΄͍ͯͦ͊͟ ͪͦ͋ͦͭ͊ ͯ;͍ͤ͜ ͯ 
΄͟͜͡Έ͙ͤͻ ͔͊͋ͤͭ͊͟͜ͻΣ ͍͊ͦ͒ͫ͘Έ͙͟ͻ ͊͋ͦͪ͊ͭͦͪ͜͡ΎͻΣ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͙͟ͻ 
ͨ͒ͪͦ͒͊͘͜͜͡ͻΤ ͍͙ͦͤ͊ͤͤ͟Ύ ͊͋ͦͪ͊ͭͦͪͤͦ͡-͙ͨͪ͊ͭ͟;͙ͤͻ ͪͦ͋ͭ͜ ͜ ͍͔͔ͨͪͦ͒ͤͤΎ 
͍͙͙ͪͦ͋ͤ;͙ͻ ͍͒ͦͫ͒͜͜͡ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͊͘ ͍ͯͣͦ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͎ͦͦ͟ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊Τ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͚͙ͫ͊ͣͦͫͭͤ͜ͻ ͪͦ͋ͭ͜ ͯ;͍ͤ͜ ͘͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ 
͔ͭͻͤ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͍͙͍͒ͦ͒ͤ͜͟͜Σ ͪͦͪ͊͘ͻ͍͙ͯͤͦ͟ͻ ͙ͭ͊͋͡ͼΈ ͭͦ΅ͦΦ 

͍̅ͦͪͣͯ͊ͤͤΎ ͔͔ͤͭͪͫͯ͜ ͒ͦ ͙ͤ͊ͯ͟ ˱Φ ́ ͊͟;͔ͤͦ͟ ͎ͪͦ͘͡Ύ͍͒͊ Ύ͟ 
͔͔ͤͭͭͯ͊͜͟͡͡Έ͔ͤ ͭͦ͡ ͍͎ͪͦͯͣͦͦͦ͘ ͍͙ͻ͍ͦ͊ͤͤΎ ΄ͦ͟͡Ύ͍ͪ͜Φ ˸͔ͭ͊ ͨͦ͡Ύ͎͊͊͡ ͍ ͭͦͣͯΣ 
΅ͦ͋ ζ͙͙͋ͯ͒ͭ͘ ͍ ͯ;͍ͤ͜ ͔͔ͤͭͪͫ͜ ͒ͦ ͍͙͍;͔ͤͤΎ ͒͊ͤͦ͝ ͙ͤ͊ͯ͟Τ ͊ͯ͘͡;͙͙ͭ ͝ͻ ͒ͦ 
;͙ͭ͊ͤͤΎ ͍ͤ͊ͯͦͦ͟-ͨͦͨͯ͡Ύͪͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Τ ͚͙͙ͦͤ͊ͦͣͭ͘ ͘ ͍͙͙͙͒͊ͭͤͣ 
͍ͭ͜;͙ͤ͘Ύ͙͙ͤͣ ͍;͔͙͙ͤͣ ͭ ͊͝ͻ ͍͔ͤͫͦͣ͟ ͯ ͙ͫ͊ͪ͋ͤ͟ͼΌ ͍͍ͫͭͦͦ͜͝ ͙ͤ͊ͯ͟Τ ͙ͨͦ͊͊ͭ͘͟ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͤ͊ͯ͟ ͯ ͍͙͙ͪͦ͋ͤͼ͍ͭ͜Τ ͙͍͍͙͊ͭͯ͊ͭ͘͟͜ ͪͦ͋ͦͭͯ ͍ ͔ͫ͟ͼ͜Ύͻ ͜ ͎ͯͪͭ͊͟ͻΤ 
ͦ͋ΩΊ͙͍ͭͤͦ͟ ͦͼ͙͙ͤͭ͜ ͯͫͨ͜ͻ͙ ͎ͦ͗ͤͦͦ͟ ͯ;ͤΎ ͍ ͍ͦͦͦ͒ͤͤ͜͡ ͔͔ͨͪ͒ͣͭͦͣ͜ ͼ͜Ί͝ ͙ͤ͊ͯ͟ 
͍ ΄ͦ͟͜͡Τ ͙͙ͪͦ͋ͭ͘ ͍ͭͦͪ;͜ ͙͒ͦ͋ͯͭ͘͟ ͔͙ͦͪͣ͟ͻ ͯ;͍ͤ͜ ͤ͊͒͋͊ͤͤΎͣ ΄͟͜͡Έ͎ͤͦͦ 
͔͙͍ͦͭͯ͟͟͡Σ ͫͣ͜Ω͝ ͭ ͎͊ ͪͦͣ͊͒ͫΈͦͫͭ͟͜η ώ6, 147]. 

˿͙͔ͫͭͣ͊ ͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ˣ͎͍ͦ͒͊ͤͫ͜Έ͚͟͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ 
͔͔ͨͪ͒͋͊;͊͊͡ ͊ͯ͘͡;͔ͤͤΎ ͍ͫ͜ͻ ͯ;͍ͤ͜ мςмл ͍͊ͫ͟͜͡ ͒ͦ ͙͒ͦͫ͒ͤ͜͡ͼ͍ͭ͊ ͤ͊ ΄͟͜͡Έ͚ͤ͜ 
͍ͤ͊;͊͡Έͤͦ-͚͒ͦͫ͒ͤ͜͜͡ ͒͜͡Ύͤͼ͜ ͭ͊ ͤ͊ ͍ͤ͊;͊͡Έͤͦ-͒ͦͫ͒ͤͦͣͯ͜͡ ͨͦ͜͡ ͯ;͍ͤͫ͜Έͦ͟͝ 
͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͎͙͋ͪ͊͒Φ мфср ͪΦ ͭͯͭ ͋ͯͦ͡ ͍͔͔ͫͭͦͪͤ ͯ;͍ͤͫ͜Έ͔͟ ͍͔ͤ͊ͯͦ͟ 
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͍͙͍ͭͦ͊ͪͫͭͦ ζ͙͚̑ͤ ͙͒ͦͫ͒ͤ͜͟͡ηΣ Ύ͔͟ ͦ͋ΩΊ͍͒ͤͯ͊ͦ͡ ͎͙ͯͪͭ͟ ͍ͤ͊ͭͯͪ͊ͫͭ͜͜͡ όпς8 
͙͊ͫ͟͡ύΣ ͍͙͙͍ͭ͊ͪͤͤ͟͜ όтςу ͙͊ͫ͟͡ύΣ ͍͙͍ͭͤ͊ͪ͟͜͟͜ όмςу ͙͊ͫ͟͡ύΣ ͎͊ͪͦͻ͍ͣ͜͜͟͜ όфς10 
͙͊ͫ͟͡ύΣ ͣ͜;ͯͪͤ͜ͼ͍͜ όфςмл ͙͊ͫ͟͡ύΦ 

˽ͪ͊ͼ͜ ˱Φ ́ ͊͟;͔ͤ͊͟ ζˤ͙ͻ͍ͦͯΊͣͦ ͡Ό͍͋ͦ ͒ͦ ͨͪ͊ͼ͜ηΣ ζˤ͙ͻ͍ͦͯΊͣͦ ͍͙ͫͦ͟͜ 
ͣͦͪ͊͡Έͤ͜ Ύͦͫͭ͟͜η ώ8; 5, 14ςнуϐ ͙ͫͭ͊͡ ͔͔͙͒͗ͪ͊ͣ͡Σ ΅ͦ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͯ;͙͔ͭ͡Ύͣ 
ͫ͜͡ΈͫΈ͙͟ͻ ΄͟͜͡ ͙ͪͦ͋ͪ͊ͭͫ͘͜Έ  ͯ ͙ͫ͊͒ͤ͟͡ͻ ͙ͫͭͯ͊ͼ͜Ύͻ ͫͯ;͊ͫͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͙͙ͨͪ͊ͭ͟͟Φ ˻͙͍ͫͦ͋ͦ͡ ͙͋͘͡Έ͟͜ ͭ ͊ ͪͦͯͣ͘͘͜͜͡ ͔͒͜͝ ˱Φ ́ ͊͟;͔ͤ͊͟ ͘ ͍͎ͪͦͯͣͦͦͦ͘Σ 
ͣͦͪ͊͡Έ͎ͤͦͦΣ ͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΦ 

˹͍ͦ͊ͭͦͪͫΈ͙͚͟ ͍͒ͦͫ͒͜ ˱Φ ́ ͊͟;͔ͤ͊͟ ͍ͫͭͦͫͦͤͦ ͔͎ͤͭͪ͊͜ͼ͜͝ ͍͘ΩΎ͍͘͟͜ ζ΄ͦ͊͟͡ ς 
͍͙ ΅͙͚ ͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡η ς ͊ͭͯ͊͟͡Έ͙͚ͤ ͒͡Ύ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ΄͡Ύͻ͍͜ ͍͙ͪͦͭͯ͘͟ 
ͫͯ;͊ͫͤͦ͝ ͫ͜͡ΈͫΈͦ͟͝ ΄͙ͦ͟͡Φ ˣ͎͍ͦ͒͊ͤͫ͜Έ͊͟ ͔͔ͫͪ͒ͤΎ ΄ͦ͊͟͡ ͣ͊͊͡ ͚ͨͦͫͭͤ͜͜ 
͍͘ΩΎ͙͘͟ ͘ ˴͍͎ͪͦͦͪ͊͒ͫ͜Έ͙ͣ͟ ͔͍͙͒ͪ͗͊ͤͣ ͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͙ͤͫͭͭͯͭͦͣ͜ 
ͣ͜Φ ˻ Φ ˿ Φ ˽ ͯ΄ͤ͊͟͜Σ ̂ͪ͊ͤͫ͟͝Έͦ͟Ό ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έͦ͟Ό ͔͊͊͒ͣ͟͜ΊΌΣ ͍ͤ͊ͯͦͦ͟-
͙͙͒ͦͫ͒ͤͣ͜͡ ͙͙ͤͫͭͭͯͭ͊ͣ͜ ˴͙Ί͍͊ ͭ͊ ˸͍͙ͦͫ͟Φ 

͔̆͊ͪ͊ͭͪͤͦ͟Ό ͙͍ͦͫͦ͋ͫͭ͜͡ΌΣ ΅ͦ ͍͙ͪͤ͘͜Ύ͊͡ ˣ͎͍ͦ͒͊ͤͫ͜Έͯ͟ ͔͔ͫͪ͒ͤΌ ΄ͦͯ͟͡ 
-ͨͦͣ͗͘͜ ͤ͜΄͙ͻ ͫ͜͡ΈͫΈ͙͟ͻ ΄͟͜͡Σ ͋ͯͦ͡ ͔ͨ͊ͤͦͣͪͤ͜͡ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ  ͍͍ͤ͊;͊͡Έͤͦ-
͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ ͒ͦͫΎ͎͔ͤͤΈ ͙ͤ͊ͯ͟Φ ˹͊ ͯͪͦ͊͟ͻ ͎͋ͦͦ͜͜͡͝ ;͍͙͔ͭ͡Έ ˱Φ ˥ ͤ͊ͭΌ͟ 
ζ͚͙ͤ͊ͦͣͭ͘Έ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͘͜ ͒ͦͫΎ͎͔ͤͤͤΎ͙ͣ ͪ͊͒ΎͤͫΈ͙͟ͻ ͔͔ͫ͟͡ͼ͔͍ͦͤͪ͜͜ηΦ 
̂;͙͔ͭ͡Έ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎ ˸Φ ˽ ͍͊ͭͦͤͦ͡ ͔ͨͦͭ͊ͨͤͦ ͍͍ͨͪͦ͊͒͗ͯΊ ͯ ͣͫͭ͘͜ 
͍ͤ͊;͊ͤͤΎ ͍͙͍;͔ͤͤΎ ͍ͤͦͦ͝ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έͦ͟͝ ͔ͭͻ͙ͤ͜͟Υ ͤ͊ ͔ͨͪ΄ͦͣͯ ͔ͭ͊ͨ͜ ς 
͍͙͍;͔ͤͤΎ ͍ͨ͊ͫͨͦͪͭ͜ ͤ͊ ͍ͤͦ͜ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͟͜ ͣ͊΄͙͙ͤΤ ͤ͊ ͎͒ͪͯͦͣͯ ς 
͍͙͙ͪͦ͋ͤ;͜ ͔ͫͯͪͫ͟͟͜͝ ͍ ͭͪ͊ͭͦͪͤͯ͟ ͙͎͋ͪ͊͒ͯ ͒͡Ύ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͍͙͍;͔ͤͤΎ ͣ͊΄͙ͤΤ ͤ͊ 
͔ͭͪͭΈͦͣͯ ς ͔͍͙ͪͤ͟͜ͼ͍ͭͦ ͪ͊ͦͣ͘ ͘͜ ͎͙͙ͦͦͫͨͤͣ͟͡ ͔ͣͻ͙͊ͤ͊ͭͦͪ͊ͣ͘͜ ͍͙͙ͪͦ͋ͤ;ͦΌ 
͙ͨͪ͊ͭͦ͟͟Ό ͯ;͍ͤ͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͙ͨͪ͊ͭ͟;ͤͦ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ 
ͣ͊΄͙͙ͤΣ ͎͔͎͙͊ͪ͊ͭ ͍ ͍ͯͣͦ͊ͻ ͪͦ͋ͭ͜ ͤ͊ ͨͦ͡ΎͻΣ ͺ͔ͪ ͣ͊ͻΦ ͍̇͊ͦ͜͟Ό ͺͦͪͣͦΌ ͙ͪͦ͋ͦͭ 
͍ ˣ͎͍ͦ͒͊ͤͫ͜Έ͚͟͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ ͙͋ͯ͡ ͙ͯͪͦ͟ ͘ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;͎ͤͦͦ ͎͔ͨͪͦͪͫͯ 
ό͙ͦ͒ͤ ͪ͊͘ ͤ͊ ;͍͔ͪͭΈύΣ ͨ͒͜ ;͊ͫ Ύ͙͟ͻ ͯ;ͤ͜ ͎͙ͣͦ͡ ͚͙͙ͦͤ͊ͦͣͭͫ͘Ύ ͘ ͍͙͙ͤ͊ͯͦͣ͟ 
͒ͦͫΎ͎͔ͤͤͤΎ͙ͣΣ ΅ͦ ͍͍͙͊ͫͭͦͫͦͯ͊ͫ͘͡Ύ ͍ ͫ͜͡ΈͫΈͦͣͯ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͜Φ ˻͙͍͔ͫͦ͋͡ 
ͣͫ͜ͼ͔ ˱Φ ́ ͊͟;͔ͤͦ͟ ͍͍͙͍͒ͦ͒͜ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ό ͣͫͭͯ͘͜ ͚ ͺͦͪͣ ͍͔͔ͨͪͦ͒ͤͤΎ 
͍ͤ͊;͊͡Έͤͦ-͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͯ;͍ͤ͜ тςф ͍͊ͫ͟͜͡Φ ˽͔͔ͪ͒ͣͭͦͣ ͍͎͙ͯ͊ ͍;͙͔͍ͭ͜͡ 
͋ͯ͊͡ ͔ͤ ͙͡΄͔ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͙͙ͨͪ͊ͭ͟͟ ͒͡Ύ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͔ͤͭͪͫͯ͜ ͒ͦ 
ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͙͟ͻ ͨͪͦͺ͔͚ͫ͜Σ ͊ ͚ ζͺ͊ͭͦͪ͟ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ͔ͺ͔ͭͯ͟ 
ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έͦ͟͝ ͨͪ͊ͼ͜Σ ͝͝ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͫͭ͜Έη ώпΣ оϐΦ ˽͙ͦͨͪ ͤ͊͘;ͤͯ ͍͎ͯ͊ͯ ͒ͦ 
͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤͫ͜Έ͙͟ͻ ͍͙͙ͪͦ͋ͤ;͙ͻ ͙͎͋ͪ͊͒ ͯ ˣ͎͍ͦ͒͊ͤͫ͜Έ͚͟͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡Σ 
˱Φ ́ ͊͟;͔ͤͦ͟ ͎ͪͦ͘͡Ύ͍͒͊ ͼ͔͚ ͔͊ͫͨͭ͟ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊͘;ͤͦ ΄͙ͪ΄͔ ς ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ 
͔ͨͦͭͪ͋ͯ ͫͦͼ͊͜͡Έ͎ͤͦͦΣ ͯ͟͡Έ͎ͭͯͪͤͦͦΣ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͔ͭͻ͎ͤͦͦ͜͡;͎ͤͦͦ 
ͫ͜͡ΈͫΈ͎ͦͦ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ͭ͊ ͔ͫ͊͡Φ ˤͤ͜ ͍͍͍͊͗͊Σ ΅ͦ ζ΄ͦ͊͟͡ ͍͙ͨͦͤͤ͊ ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ 
͔ͤ ͙͡΄͔ ͔ͭͻͤ͜;ͤͦ ͎͙ͪ͊ͣͦͭͤͻ ͔ͣͻ͍͊ͤ͊ͭͦͪ͘͜͜Σ ͊ ͚ ͍͙ͻ͍͙ͦ͊ͭ ͯ ͍ͫͦ͝ͻ ͍͙͙͍ͨͯͫͤ͟͟͜ 
͍͙ͤ͊;͙͟ ͎ͦͪ͊ͤ͊ͭͦͪ͊͘͜ ͍͎ͭͪͯ͒ͦͦͦ ͔͙͍ͦͭͯ͟͟͡Σ ͎͒͊ͭͤͦͦ͘ ͙͍͊ͭͤͦ͟ ͍͟͡Ό;͙͊ͭͫΈ ͯ 
͙͍ͨͪͦ͒ͯͭͤͯ͟ ͨͪ͊ͼΌη ώпΣ оϐΦ  

̂ ͫͭ͊ͭͭ͜ ˢΦ ˸ ͍͊͊ͪͦ͊͟ ζ˿͜͡ΈͫΈ͙͚͟ ͯ;͙͔ͭ͡ΈηΣ ΅ͦ ͨͦ͋͊;͙͊͡ ͍ͫͭ͜ ͤ͊ 
΄ͨ͊͡Έͭ͊ͻ ͎͔͙͊ͭ͘ ζ͙͔́͗͒ͤΈη όмфту ͪΦΣ Ѕ нсΣ нс ;͔͍ͪͤΎ ς н ͙ͨͤ͡ΎύΣ 
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͍͍͒ͨͦ͒͊͜͜Ό;͙ ͤ͊ ͙͊ͨͭ͊ͤͤ͘ΎΣ ˱Φ ́ ͊͟;͔ͤͦ͟ ͍͙͔͙͍ͦͪͣ͟ ͎͍ͦͦͤ͜͡Σ ͤ͊ ͚͎ͦͦ ͒ͯͣͯ͟Σ 
͍͙ͨͪ͊͊͡ ͍;͙͔ͭ͡Ύ ς ͔͙ͪͯ͒ͼ͜ΎΣ ͔ͣͦͼ͚ͤͫͭ͜͜Έ ͜ ͔͔͙ͫͭͭ͊͟Φ ̇͜ ͔͒͜͝ ͍ͤ͜ ͔͔ͨͪͤͫ͜ ͤ͊ 
͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫΣ ͍͊ͯ͊͗ͯ͘Ό;͙Σ ΅ͦ ͔ͤͦ͋ͻ͒ͤͦ͜Σ ͙͊͋ ζ͔ͦ͗ͤ͟ ͯ;͔ͤΈ 
͍͋ͯ ͊͘ͻ͔͙͚ͦͨͤ͡ Ύͦ͟ΌͫΈ ͫͺ͔ͪͦΌ ͤ͊ͤ͘ΈΣ ͒͜Ύ͡Έͤͦͫͭ͜Φ ̂ͨ ͔͍͔͙͚ͤͤΣ ΅ͦ ͪ͊͟΅͙͚ 
΄͡Ύͻ ͒ͦ ͎͎͎͋͊͊ͭͦͪ͊ͤͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ς ͼ͔ ΄͡Ύͻ ͯ͡Ό͔͋ͤͦ͡͝ ͨͪ͊ͼ͜Σ 
͒ͦͫΎ͎͔ͤͤͤΎ ͯ͡Ό͔͋ͤͦ͡͝ ͍͙ͫͨͪ͊Φ ˸ͦͪ͊͡Έͤͦ ͍͙ͻ͍ͦͯΊ ͙͙͒ͭͤͯ ͨͪͦͼ͔ͫ ͍ͭͦͪ;ͦͫͭ͜Σ 
 ͯΎͦͣͯ͟ ͍ͦͤ͊ Ί ͔͔͔͋ͨͦͫͪ͒ͤͣ͘͜ ͯ;͙͊ͫͤͦͣ͟η ώоΣ моϐΦ  

˱Φ ́ ͊͟;͔ͤͦ͟ ͍͙ͫͦͦ͟ ͦͼͤ͜Ό͍͍͊ ͍͔ͤͫͦ͟ ˤΦ ˿ ͯͻ͙ͦͣͤͫ͡Έ͎ͦͦ͟ ͍ ͍͙ͪͦͭͦ͘͟ 
͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͒ͯͣ͟Σ ͚͎ͦͦ ͙ͦͫͦ͋ͫͭͯ ͣͦͪ͊͡Έͤͯ ͙ͨͦ͘ͼ͜Ό ͔͎͎ͨ͒͊ͦ͊Υ 
ζ˯͎ͦͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒͜͝Σ ͍͔ͫΣ ΅ͦ ͍ͤ͜ ͙͍ͨͫ͊ ͜ ͍͍͍ͨͪͦͨͦ͒ͯ͊͜Σ ͤ͊͘ͻ͙͙ͦ͒ͫ͡Ύ ͍ 
͎͊ͪͣͦͤ͜͝ ͘ ͚͎ͦͦ ͍͊ͫͤͦ͡Ό ͙ͦͫͦ͋ͫͭͫͭ͜ΌΦ ̒͟͜ ͚͎ͦͦ ͨͪ͊ͼ͜ ͭ͊ ͙ͯͪͦ͟Σ ͙ͭ͊ͣ͟ ͍͋ͯ ͍ͤ͜ 
ͫ͊ͣΦ  ˭ͯͫ͜Ί͝ ͫ͊͒ͤͦ͟͡͝ ͚͒ͫͤͦͫͭ͜͜ ͍ͤ͜ ͔͙͍͋ͨͦͣͦͦ͘͟͡ ͍͍ͣ͜ ͍͙͙͙͋ͪ͊ͭ Ύ͍͙΅͊  ͚
ͺ͙͊ͭ͟Σ Ύ͟͜ ͎͙ͣͦ͡ ͙͙ͫͯ͗ͭ͡ ͍ͫͨͪ͊͜ ͍͙ͻ͍ͦ͊ͤͤΎη ώоΣ моϐΦ  

˿ͯͭͭΊ͍ͦΌ ͙͍ͦͫͦ͋ͫͭ͜͡ΌΣ ΅ͦ ͍͙ͪͤ͘͜Ύ͊͡ ͙͔ͫͫͭͣͯ ͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ 
ˣ͎͍ͦ͒͊ͤͫ͜Έ͚͟͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ ͋ͯͦ͡ ͔ͭΣ ΅ͦ ͨͪ͊ͼΎ ͎ͪͦ͘͡Ύ͒͊͊ͫ͡Ύ Ύ͟ ͊ͫ͋͘͜ 
͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ  ͚ͣͦͪ͊͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˣ͔͔͔ͨͪ͘;ͤͦΣ ΅ͦ  ͚  ͯ
ͼ͚͜ ΄ͦ͟͜͡ ͔͔͍͍ͨͪ͊͗͊ ͤ͊ͤͤ͘Ί͍͙͚ ͨ͒͜ͻ͒͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͨͪ͊ͼ͜Φ ˤ͊ͪͭͦ 
͍͙͔͙͙ͦͪͣͭ͟ ͚ ͔ͭΣ ΅ͦ ͨͪ͊ͼΎ ς ͼ͔ ͍͙͊͗͒͘ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ˤ͒ͭ͊͜͟, ͣ͊Ίͣͦ ͍͙ͨ͒ͫͭ͊͜ 
͎͍͙͙ͦͦͪͭ ͨͪͦ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͤ͊ͤͤ͘Ί͍ͦ-͒͜Ύ͡Έ͎ͤͫͤͦͦ͜ ͨ͒͜ͻͦ͒ͯΣ ΅ͦ ͍͋ͯ 
͍ͤͦ͊ͼ͜ΊΌ ͒͡Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙͔ͫͫͭͣ мфтл-ͻ ͍ͪͦ͟͜Φ 

͔̂͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͔͔ͫͪ͒ͤΈͦ͝ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡ 
˱Φ ́ ͊͟;͔ͤͦ͟ ͚͒ͫͤ͘͜Ό͍͍͊ ΄͡Ύͻͦͣ ͔͙ͤͭͤͫ͜ͺ͊͜͟ͼ͜͝ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͘ 
ͦͨͦͪͦΌ ͤ͊ ͍ͤͦ͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ ͔͔͍͙͚ͨͪ͒ͦ ό͍ͤͦ͊ͭͦͪͫΈ͙͚͟ύ ͍͒ͦͫ͒͜ 
̊Φ s ͣͦͤ͊΄͍͜͜͡Σ ˤΦ ˨ ΈΎ;͔ͤͦ͟Σ ˽Φ ˩ ͪ͒ͤ͜Ί͍͊Σ ˻Φ ˭ ͻ͔͊͊ͪͤ͊͟ ˩Φ ˱ ͡Έͤ͊͝Σ ˤΦ ̊ ͍͊ͭ͊ͦ͊͡Σ 
˸Φ ̋ ͔ͭͤͤ͊͜͜Φ ˱͔͙ͤͭͤͫͺ͊͜͟ͼ͜Ό ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͍ͤ͜ ͍͋͊;͍͊ ͯ 
͍͍͔ͨͪͦ͊͒͗ͤͤ͜ ͔ͭͻͤ͜;͙ͤͻ ͍͊ͫͦ͋͘͜ ͍ͤ͊;͊ͤͤΎΣ ͔͔ͭͪͦͤͤͦ͟͡-ͦ͋;͙ͫ͡Ό͍͊͡Έ͙ͤͻ 
ͣ͊΄͙ͤ  ͜ ͍͔͒ͦͫͦͤ͊ͤͤ͟͜͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΥ ͊ͣͫͭ͘͜Έ пр-
ͻ͍͙͙͎ͤͤͦͦ͡ ͯͪͦͯ͟ ς ͯͪͦ͟ ͙͍ͭͪ͊ͫͭ͜͡Ό ор ͻ͍Φ ˻ͪͣ͟͜ ͎ͭͦͦΣ ˱Φ ́ ͊͟;͔ͤͦ͟ ͍͍ͨͪͦͨͦͤͯ͊ 
͍͙ͫͭ͊͟ ͍͙ͻ͍͔͍ͦ͊ͭ͜͡ ͎ͪͯͨ ͍͔͎ͨͪͦ͒ͦ͗ͤͦͦ ͒ͤΎ ͔͔͙ͨͪ͒͊ͭ  ͯͺͦͤ͒ ͍͙ͻ͍͙ͦͤͻ ͎͙ͦ͒ͤΣ 
͘ ͪͦͪ͊͘ͻͯͤͯ͟ ол ͎ͦ͒ ͤ͊ ͦ͒ͤͯ ͍ͫͭ͊ͯ͟Φ ˤͤ͜ ͍͍͍͊͗͊Σ ΅ͦ ΄͙ͦ͟͡ ͭ ͊ ͎͙ͪͯͨ 
͍͔͎ͨͪͦ͒ͦ͗ͤͦͦ ͒ͤΎ  ͍ ͫ͜͡ΈͫΈ͚͟͜ ͣͫ͜ͼ͔͍ͦͫͭ͜ ͔ͤ ͒ͦͫͭ͊ͭͤΈͦ ͍͊͒ͦͦ͘͡ΈͤΎΌͭΈ 
ͫͯͫͨ͜͡Έͤ͜ ͙͙͊ͨͭ͘ ΅ͦ͒ͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͔ͫ͋͜;ͤͦ ͍͙͔ͪͦͤͤͦ͘͝ ͡Ό͙͙͒ͤΦ 

˭͎͍͊ͫͯͦͯ͡Ί ͤ͊ ͍͎ͯ͊ͯ ͍ͤͦ͊ͭͦͪͫΈ͙͚͟ ͨ͒͜ͻ͒͜ ˱͍͊ͤ͊ ˥͍͙ͯͪͦ;͊ ͒ͦ ͫ͊͒͊ͤͤ͟͡Ύ 
ͪͦ͊͒ͯ͘͟͡Υ  ͔ͯͨͪ΄͚͜ ͍͙ͨͦͦͤ͜͡ ͒ͤΎ ͍͍͊ͨͪͦ͊͒͗ͯ͊ͦͫ͘͡Έ ͍ͦ͋ͦΩΎ͍͔ͦ͘͟ ;͔͎͍ͪͯ͊ͤͤΎ 
͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͨͪ͊ͼ͜ ͘ ͙͍ͨͪͦ͒ͯͭͤͦ͟Ό ͨͪ͊ͼ͔ΌΣ ͎͙ͣͤ͊ͫͭͦ͜͟ΌΣ ͔͔͙ͫͭͭͦ͟ΌΤ  ͯ
͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ͒ͤΎ ς ͚͔͒ͫͤͤͤ͘͜Ύ ͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜͝ ͍ͤ͊;͊͡Έ͙ͤͻ ͊ͤ͘ΎͭΈ 
ό͎͍͙ͫ͊ͣͦͨ͒ͦͭͦ͜͟ύ ζͯ ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͙ͨͪ͊ͭ͟;͙͙ͤͣ ͊ͤ͘ΎͭͭΎ͙ͣ ͍ͤ͊ͯͦͦ͟-
͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ό͒͡Ύ ͎ͦ͗ͤͦͦ͟ ͯ;ͤΎ ς ͯ͡Ό͔͙͚͋ͤ͡ ͍͙͒ ͨͪ͊ͼ͜ Ύ͟ 
͔ͤͦ͋ͻ͒ͤ͊͜ ͍ͯͣͦ͊ ͒͡Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ͘͜ ͊͘ͻ͔ͦͨͤͤ͡Ύͣ ͜ ͍͙ͪͦͭͯ͘͟ ͙͙ͨͪͪͦ͒ͤͻ 
͍ͦ͋͒͊ͪͯ͊ͤΈΣ ͔͚͒͋ͤͦͫͭ͘͜Σ ͍͎ͨͦͤͦͦ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͊͘ͼ͍͔͊ͤͦͫͭ͜͟͜͡ ͭ͊ 
͙͙͍͒ͦͨͭͦͫͭ͜͡η ώмΣ оϐΦ ˴͡Ό;͍ͦͦΌ ͔͒͜ΊΌ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͍ͤͦ͊ͭͦͪͫͭ͊Σ 
͔͍͎ͪ͊ͦ͊ͤͦͦ͘͜͡ ͍ ˣ͎͍ͦ͒͊ͤͫ͜Έ͚͟͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡Σ ͋ͯ͊͡ ͔͔͔͍͋ͨͪͪͤͫͭ͘͜Έ ͜ ͍͘ΩΎͦ͘͟ 
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͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͫͯͫͨ͜͡Έͤͦ-͙ͦͪͫͤͦ͟͝ ͨͪ͊ͼ͜ ͘ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͙ͣ͟ 
͍͙͙ͪͦ͋ͤͼ͍ͭͦͣΣ ΅ͦ ͍͙͍ͪͦ͊ͦͫ͘͡Ύ ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡;͚ͤ͜ ͍ͦͫͤͦ͜ ό͍͘ΩΎͦ͘͟ ͘͜ ͍͙͙ͤ͊ͯͦͣ͟ 
͒ͦͫΎ͎͔ͤͤͤΎ͙ͣύΦ ˽ͦΊ͒ͤ͊ͤͤΎ ζͨͪ͊ͼ͜ ͘ ͎͙ͣͤ͊ͫͭͦ͜͟Ό ͭ ͊ͪ͊ͫͦ͟ΌηΣ ͔͔͔͍͋ͨͪͪͤͫͭ͘͜Έ 
͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͫͯͫͨ͜͡Έͤͦ-͙ͦͪͫͤͦ͟͝ ͨͪ͊ͼ͜Σ ͤ͊ ͒ͯͣͯ͟ ˱Φ ́ ͊͟;͔ͤ͊͟Σ ͔͔͊͋ͨ͘͘;ͯΊ 
͔ͪ͊͜͡ ͊͘ͼ͜Ό ͍͊͒͊ͤͤ͘ΎΥ ζ͍͙ͻ͍͙ͦ͊ͭ ͍ ͯ;͍ͤ͜ ͡Ό͍͋ͦ ͒ͦ ͨͪͦͼ͔ͫͯ ͍͔ͭͦͪͤͤΎ  ͚
͍͙ͻ͍͙ͦ͊ͭ ͭ͊͟Σ ΅ͦ͋ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͙ͦͫͦ͋ͫͭͦ͝ ͯ;͊ͫͭ͜ ͍ ͨͪͦͼ͔ͫ͜ ͍͔ͭͦͪͤͤΎ  ͍ͦ͗ͤͦ͟͝ 
͙͙͙͒ͭͤ ͋ͯͦ͡ ͎͍͙ͦͦͤͣ͡ ͯ ͝͝ ͙ͨͪ͊ͭ͟;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͜ ͔͔ͨͪ͒͋͊;͊ͦ͡ ͪͦͯͣͤͯ͘ ͣͪͯ͜ 
͍͔͊͒ͦͦͤͤ͘͡Ύ ͙͙ͦͫͦ͋ͫͭͻ ͒ͯͻ͍͙ͦͤͻ ͜ ͣͦͪ͊͡Έ͙ͤͻ ͔ͨͦͭͪ͋η ώмΣ оϐΦ 

̋ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͨͪ͊ͼ͜ ͍ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡Σ ͭͦ 
˱͍͊ͤ ́ ͊͟;͔ͤͦ͟ ͍͙͔͔͍ͨͪ͒͗͊ ͍͚ͫ͜ ;͊ͫΦ ̂ ͤ͟͜ͼ͜ мфтл-ͻ ͍ͪͦ͟͜ ͍ͤ͜ ͙͍ͪͦͪͦ͋͘ 
͎͙͊ͦͪͭͣ͡ ͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜͝ ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͒͡Ύ ͎ͦ͗ͤͦͦ͟ ͊ͫͯ͟͡ ͘ 
ͯͪ ͊ͻ͍ͯ͊ͤͤΎͣ ͍͙͍͒͜ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͨͪ͊ͼ͜ ͤ͊ ͪ͜͟Σ ͔͋ͪͯ;͙ ͒ͦ ͍͎͙ͯ͊Υ ͍ͤ͊;͊͡Έͤ͜ 
͎͙ͨͪͦͪ͊ͣ ͘ ͯͫ͜ͻ ͔͔͍ͨͪ͒ͣͭ͜ ͜ ͍͎ͭͪͯ͒ͦͦͦ ͍ͤ͊;͊ͤͤΎΤ ͍ͤ͊ͯͦͦ͟-͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ 
͔ͨͦͭͤͼ͊͜͡ ͍͎͋͊ͦͦͦ͘ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊Τ ͒ͯͻ͍͔ͦͤ  ͚ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͔ͤ ͎͍͋͊͊ͭͫͭͦ 
ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ΄͙ͦ͟͡Τ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͯ ͋͊ͯ͘ 
΄͙ͦ͟͡ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔ͪ͊͡Έͤͦ͝ ͔͔͙͍͙ͨͪͫͨͭ͟ ͝͝ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝Σ ͙ͨͪ͒͋͊ͤͤΎ 
͍ͤͦͭͤ͜Έ͎ͦͦ ͦ͋͊͒ͤ͊ͤͤ͡ΎΣ ͦͫͤ͊΅͔ͤͤΎ ͍͙ͤͦͻ ͔͍͊͋ͤͭ͟͜͜ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟  ͚
ͦ͋;͙ͫ͡Ό͍͊͡Έͤͦ͝ ͔ͭͻ͙ͤ͜͟Τ ͍͒ͦͪͦ͘ΩΎ ͭ͊ ͍͜͟ ͔͚͒ͭ͜Τ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͭͪͯ͒ͦͻ 
ͨͪͦͼ͔͍ͫ͜ ͍ ͍ͯͣͦ͊ͻ ͙͍͎ͨͪͦͣͫͦͦͦ͡  ͚ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͎ͦͦ͟ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊ [1, пϐΦ ˱Φ ́ ͊͟;͔ͤͦ͟ ͍͍͍͊͗͊Σ ΅ͦ ͍͙͙͒ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͨͪ͊ͼ͜ 
ͨͦͭͪ͋ͤͦ͜ ͪͦͪͦ͋͘͡Ύ͙ͭΣ ͍͙ͻͦ͒Ύ;͙ ͘ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͣͫ͜Έ͙͟ͻ ͜ ͫ͜͡ΈͫΈ͙͟ͻ ΄͟͜͡ ͭ͊ 
͔͔͊͋ͨ͘͘;ͯΌ;͙ ͝ͻ ͍ͤ͊ͯͦͦ͟-͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͙͚ͤ ͍ͫͯͨͪͦ͒͜ ώмΣ пϐΦ ̂ͭ ͜͡ΌΌ;͙ ͍ 
͙͗ͭͭΎ ͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ ͙ͨͪͤͼ͙ͨΣ ˱Φ ́ ͊͟;͔ͤͦ͟ ͍͍͍͊͗͊ ͔ͤ͒ͦͫͭ͊ͭͤͣ͜ ͍͔ͪͤ͜Έ 
͍͎ͤ͊ͯͦͦͦ͟ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ό͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͒ͦͫΎ͎͔ͤͤΈ ͺ͎ͦͦ͘͜͜͜͡͝ύ ͍͙͍͒͜ 
͍ͭͪͯ͒ͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜  ͚͙͒ͦͨͯͫͭͣ͜ ͙ͤͦͪͣ ͙͍ͭͪ͊ͦͫͭ͜͡ ͊ͤ͘ΎͭΈ ͙͍ͨͪͦ͒ͯͭͤͦ͟Ό ͭ ͊
ͫͯͫͨ͜͡Έͤͦ ͙ͦͪͫͤͦ͟Ό ͨͪ͊ͼ͔Ό ͒͡Ύ ͯ;͍ͤ͜ ͙ͪͤ͘͜ͻ ͍͍͙ͦ͜͟ͻ ͎ͪͯͨΦ 

˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͔ͨͪͦ͋ͣͯ͡ ͫͭ͊ͭͭ͜Σ ͤ͊͘;͙͚ͤ ͔͔ͤͭͪͫ͜ ͍͙ͫͭ͊ͤͦͭΈ ͦͼͤ͊͜͟ 
˱Φ ́ ͊͟;͔ͤͦͣ͟ ͍͍ͤͦ͊ͭͦͪͫͭ͊Σ ͍͙ͪͦͭͯ͘͟ ͔͔͚ͣͦ͒͡ ΄͟͜͡-͔͍ͦͣͨͫ͟͟͜͡Σ ͔ͦͪͣ͊͘͟ 
˿͊ͻ͍ͤͫ͜Έͦ͟͝ ό͔̉ͪ͊ͫ͟Έ͊͟ ͦ͋͊ͫͭ͡ΈύΣ ˴͙ͦͣ΄͍ͦ͊ͼΈͦ͟͝ ό˴͍͎ͪͦͦͪ͊͒ͫ͜Έ͊͟ ͦ͋͊ͫͭ͡Έύ 
͔͔ͫͪ͒ͤ͜ͻ ΄͟͜͡Φ ˱Φ ́ ͊͟;͔ͤͦ͟ ͍͙ͫͦͦ͟ ͦͼͤ͜Ό͍͍͊ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ  ͍ͼ͙ͻ ΄ͦ͊͟͡ͻ 
͔ͺ͔͙͍͙ͭͤ͟ͻ ͙͔ͫͫͭͣ ͍͙ͨ͒͜΅͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͍͊͒ͪ͟͜Σ 
͍͔ͦͤͦͤͤ͡Ύ ͣͫͭͯ͘͜  ͍ͪͯͫ͜͡ ͍͙ͤͦͻ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͍͙͍;͔ͤͤΎ 
ͭ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ ͙ͨͪ͊ͭͯ͟͟ ͔͔͍͎ͨͪ͒ͦͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜Σ ͙͔ͣͫͭͼ͍ͭ͊ 
͍͙ͻ͍ͦ͊ͤͤΎ  ͚ ͍ͤ͊;͊ͤͤΎ ͔͎͎͍ͨ͒͊ͦ͜-͍͍ͤͦ͊ͭͦͪ͜Φ ˤ͙͍͊͗ͦ͡Ό ͍ͫ͊͒ͦͦ͟͡Ό 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙͔ͫͫͭͣΣ ΅ͦ ͻ͔͙͍͊ͪ͊ͭͪͯ͊͊͘͟͡ ͍͊ͭͦͪͫΈ͟͜ ΄͙ͦ͟͡Σ ͤ͊ ͒ͯͣͯ͟ 
˱Φ ́ ͊͟;͔ͤ͊͟Σ ͍͋ͯ ͍ͤ͊ͯͦͦ͟-͍͙͚ͦ͋͐ͪͯͤͭͦ͊ͤ ͔͙ͪ͗ͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ  ͚
͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜Σ ΅ͦ ͔͔͊͋ͨ͘͘;͍͍ͯ͊ ͣͤͯ͘͜ ͍͙͍͒͜ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͨͦΊ͒ͤ͊ͤͤΎ ͍ͤ͊;͊ͤͤΎ ͘ ͙͍ͨͪͦ͒ͯͭͤͦ͟Ό ͨͪ͊ͼ͔ΌΣ ͎͙ͣͤ͊ͫͭͦ͜͟ΌΣ 
͔͔͙ͫͭͭͦ͟ΌΤ ͍͟͡Ό;͔ͤͤΎ ͍ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ ͙ͣͯ͘;͙ͤͻΣ ͙͍͙ͫͨͦͪͭͤͻΣ 
ͻͯ͒ͦ͗ͤ͜ͻ ΄͟͜͡Τ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ί͒ͤͦͫͭ͜ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͍͙ͪͤ͟͜ͼ͍ͭ͊ ͪͦ͋ͦͭͦΌ 
͙͒ͭΎ;͙ͻ ͍ͫ͊͒͟͜  ͜΄͙ͦ͟͡Τ ͫͨ͜͡Έͤ͊ ͪͦ͋ͦͭ͊ ΄͙ͦ͟͡ ͭ͊ ͍͎͋͊ͦͦͦ͘ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͘ 
͔ͣͭͦΌ ͍͔ͫͭͦͪͤͤΎ ͎͙͍͙͊ͪͦͨͪͦͣͫͦ͡ͻ ͔͍ͦͣͨͫ͟͟͜͡ ͒͡Ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͯͣͦ ͒͡Ύ 
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͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͫͯͫͨ͜͡Έͤͦ-͙ͦͪͫͤͦ͟͝ ͨͪ͊ͼ͜ ͍͍ͨͪͦ͒ͦ͗ ͪͦͯ͟ ώмΣ тϐΦ ˹͍ͦ͊ͭͦͪͫΈ͊͟ 
͔͎͎ͨ͒͊ͦ͊͜͟ ˱Φ ́ ͊͟;͔ͤ͊͟ ͋ͯ͊͡ ͍ͫͨ͊ͦͣ͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͭ͊ ͙ͨͫͻ͎ͦͦͦ͡-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟Τ ͔͎ͤͭͪ͊͜ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟  ͚͍͙͙ͪͦ͋ͤͼ͍ͭ͊Σ ΅ͦ ͍͙ͭ͊ͫ͜͡͡Έ 
 ͍͔ͯͫͭͦͪͤͤΎ ͍ͤ͊ͯͦͦ͟-͍͙ ͙ͪͦ͋ͤ;͙ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͦ͋ΩΊ͒ͤ͊ͤΈ ώмΣ уϐΦ ˽͔͎͎͒͊ͦ͜;ͤ͜ 
͎ͨͦ͡Ύ͙͒ ˱Φ ́ ͊͟;͔ͤ͊͟ ͤ͊ ͍͍ͤͦ͊ͭͦͪͫͭͦ  ͍ ͔͎͎ͨ͒͊ͦ͜ͼ͜Σ ΅ͦ ͍͙͋͊ͯ͊ͫ͘͡Ύ ͤ͊ ͚͎ͦͦ 
͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ ͡Ό͒ͫΈ͙͟ͻ Ύͦͫͭ͟ΎͻΣ ͙͋ͯ͡ ͒ͦͫͭ͊ͭͤΈͦ ͔͋ͦͣͨͪͦͣͫͤ͘͟͜͜Φ ̂ ͫͭ͊ͭ͜ 
˱Φ ́ ͊͟;͔ͤ͟ ͊ ζ˹͔ ͣͦ͗ͯ ͍ͣͦ;͙͊ͭη ͤ͊ ͔͊͒ͪͫͯ ̇˴ ˴˽˾˿ ͍͙͔͊͒ͤ͊͟͡ ;ͭ͊͜͟ 
͙ͦͫͦ͋ͫͭͫͤͦ͜-ͨͪͦͺ͔͚ͫͤ͊͜ ͙ͨͦ͘ͼ͜Ύ ͙ͨͪͦͭ ͤ͊ͨ͊͒ͦ͟ ͙͔͒ͪͭͦͪ͊͟ ͍ͣͦͫͦͫ͟Έͦ͟͝ 
΄͙ͦ͟͡ Ѕ 315 ς ˤΦ ̆ ͊͒͊Ί͍͊ ΅ͦ͒ͦ ζ͔ͤ͊ͫ͊͒͗ͤͤΎ ͤ͜ͺ͙͊ͤͭͣͯ͘͜͡η ͍ ζ̊ͦ͟͜͡ 
ͪ͊͒ͦͫͭ͜η ˤΦ ˿ ͯͻ͙ͦͣͤͫ͡Έ͎ͦͦ͟Φ ˱Φ ́ ͊͟;͔ͤͦ͟ ͙͍ͨͫ͊ ͨͪͦ ͔ͭΣ ΅ͦΣ ͨͦ-͔ͨͪ΄͔Σ 
͙͗ͭͭΊͫͨͪͦͣͦ͗ͤͫͭ͜Έ ΄͙ͦ͟͡ ͪ͊͒ͦͫͭ͜ ζˤΦ ˿ ͯͻ͙ͦͣͤͫ͡Έ͎ͦͦ͟ ͍ͨͪͦ͒ͦ͗ͯΊͭΈͫΎ  ͚
͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͍ ˿͊ͻ͍ͤͫ͜Έ͚͟͜ ΄ͦ͟͜͡ ͤ͊ ͔̉ͪ͊͟΅͙ͤ͜Σ Ύͯ͟ ͦ;ͦ͡ΌΊ ˻Φ ˭ ͊ͻ͔͊ͪͤͦ͟ ς 
͙͚ͤ͊ͪͦ͒ͤ ͯ;͙͔ͭ͡Έ ˿˾˿˾, Χ ͯ ̆͊͒͊ͤͫ͡Έ͚͟͜ ΄ͦ͟͜͡ ˢ͔ͪ͋͊͗͊ͤͫ͘Έͦ͟͝ ˾˿˾ ͤ͊ ;ͦ͜͡ ͘ 
͙ͤ͊ͪͦ͒ͤͣ ͯ;͙͔͔ͭͣ͡ ˿˾˿˾ ˭Φ ̑ ͭΌ͍͙͋ͦͣ  ͍͜ ͎͋͊͊ͭΈͦͻ ͤ͜΄͙ͻ ΄ͦ͊͟͡ͻη ώмΣ оϐΣ ͊Σ 
ͨ-͎͔ͦ͒ͪͯΣ ζ̊ͦ͊͟͡ ͪ͊͒ͦͫͭ͜η ˤΦ ˿ ͯͻ͙ͦͣͤͫ͡Έ͎ͦͦ͟ ͭ ͚͎͊ͦͦ ͍͙͍ͨͦͫ͒ͦͤ͜͟͜͡ ς ζͼ͔ 
ͤ͊΄͊ ͍ͫ͊͊͡Σ ͼ͔ ͤ͊΄͊ ͎ͦͪ͒ͫͭ͜ΈΣ ͼ͔ ͤ͊΄͔ ͒ͯͻ͍͔ͦͤ ͎͍͋͊͊ͭͫͭͦΣ ͼ͔ ͍ͫΎ͙ͭͤΎ ͤ͊΄ͦ͝ 
ˤͭ͜;͙͙ͤ͘Σ ͜ ͙ͣ ͝͝ ͤ͊ ͘Ω͒͊ͤͤ͝Ύ ζͻ͔͍ͦ͒͡͝΅͙ͤ͜η ͤ ͔ ͒͊ͣͦ ͜ ͔ͤ ͍͙͒ͦͦͣͦ͘͡Ηη ώмΣ оϐΦ 

 ̂ ͍ͤͦ͊ͭͦͪͫΈ͚͟͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ˱Φ ́ ͊͟;͔ͤͦ͟ ͍͒ͫͭͦ͜Ό͍͍͊ ͔͒͜Ό 
͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͔͎͎͍ͨ͒͊ͦ͜ ͜ ͯ;͍ͤ͜Φ ˤͤ͜ ͗ͦͪͫͭͦ͟ ͍͙͙͍ͫͭͯͨ ͙ͨͪͦͭ ͤ͊ͨ͊͒ͦ͟ 
ˣΦ ˶ ͙ͻ͊;͍ͦ͊ ͤ͊ ζ̂;͙͔ͭ͡ΈͫΈͯ͟ ͎͔͊ͭͯ͘ηΣ Ύ͊͟ ͍ͨͦͫ͒ͦͤͦ͜͡ ͎͍ͨͪͦͨ͊ͯ͊͊͡ ͤ͊ 
΄ͨ͊͡Έͭ͊ͻ ζ͔͎͎ͨ͒͊ͦͯ͜͟ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊η ώмΣ пϐΦ  

ˤ͙͍͙ͫͤͦ͟Φ ˹͍ͦ͊ͭͦͪͫΈ͟͜ ͔͒͜͝ ΅ͦ͒ͦ ͣͫͭͯ͘͜Σ ͺͦͪͣΣ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎ  ͚
͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜Σ ͍͊ͨͪͦͨͦͤͦ͊ͤ͘͜ ˱͍͊ͤͦͣ ˥͍͙ͯͪͦ;͔ͣ ́͊͟;͔ͤͦͣ͟Σ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ 
͔͙͚ͦͤͭͫͭͤ͟͟ ͻ͔͊ͪ͊ͭͪ͟ ͔͎͎͙ͨ͒͊ͦ͜͟ ͪ͊͒ΎͤͫΈ͎ͦͦ͟ ΄͟͜͡Έ͙ͤͼ͍ͭ͊ ό͔ͤ͟͜ͼΈ рл-ͻ ς 80-ͭ͜ 
ͪͪΦ ̆̆ ͫͭͦͭͭ͜͡ΎύΦ ˤ͊ͪͭͦ ͍͙͙͊ͯ͊͗ͭ͘Σ ΅ͦ ͔͒͜͝ ͍ͤͦ͊ͭͦͪͫΈͦ͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͍͙͍͔ͫͭͤ͜͜͡ 
͍͙΅͔ ͔ͤ ͙͋ͯ͡ ͍͔ͨͦ͋͊ͤ͘͜͡ ͔͎͒ͦͦ͜͜͡;ͤͦ͝ ͔͙ͦͣͨͦͤͤͭ͟Φ ˻͒ͤ͊͟Σ ͎͍͊ͫͯͦͯ͘͡Ί ͤ͊ ͍͎ͯ͊ͯ 
͔ͭΣ ΅ͦ ͍ͤͦ͊ͭͦͪͫΈ͊͟ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͙͔ͫͫͭͣ͊ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͔͎͎ͨ͒͊ͦ͊ ͍͐ͪͯͤͭͯ͊͊ͫ͡Ύ 
ͤ͊ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼͤͤͦͫͭ͜ΎͻΣ ͊ ͔ͫ͊ͣΥ ͍͙ͻ͍ͦ͊ͤͤΎ ͣͦͪ͊͡Έͤͦͫͭ͜  ͚͎͒ͤͦͫͭ͜͜ 
͡Ό͙͙͒ͤ ͯ ͨͪ͊ͼ͜Σ ͙ͨͪ΅͔ͨ͡Ό͍͊ͤͤΎ ͍ͦ͒͜;͙ͤͻ ͔͍͒͊͜͜͡ ς ͒ͦ͋ͪ͊Σ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͜͡ 
ͭͦ΅ͦΦ ˿͔͔ͯͨͪ;ͤͦͫͭ͜ ͼΈ͎ͦͦ ͨͦΊ͒ͤ͊ͤͤΎ Ί ͦ;͔͍͙͙͙͒ͤͣΣ ͦ͒ͤ͊͟ ͍͊ͪͭͦ ͍͒ͤ͊͘͜;͙͙ͭΣ 
΅ͦ ͔ͫ͊ͣ ͍ ͊ͭͣͦͫͺ͔ͪ͜ ͎ͭ͊ͦͦ͟ ͨ͒͜ͻͦ͒ͯ ͙ͨͪͦͪͦͫͭ͊͡ ͚ ͍͙͍͙ͪͦ͊ͫ͘͡Ύ ͙ͨ͊ͪͦͫͭ͟ 
͍ͤͦ͊ͭͦͪͫΈͦ͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͎ͯͣ͊ͤͣͯ͘͜Φ ˽ͦ͒͊͡Έ΄͔ ͍͔ͭͤͤ͜͡Ύ ͔͔͙ͦͪͫͤ͟͡ͻ ͍͙΅͔ ͔͚͒͜ 
͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͍͒͋ͯ͊ͦͫ͜͡Ύ ͍ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄ͦ͊͟͡ͻ ͙ͪͤ͘͜ͻ ͔͚ͦ͋͊ͫͭ͡ 
͙̂ͪ͊ͤ͟͝ ό˿͊ͻ͍ͤͫ͜Έ͊͟ ͔͔ͫͪ͒ͤΎ ΄ͦ͊͟͡ ˴ͦͪͫͯͤΈ-͔͍̊;͔͍ͤͫ͟͜Έ͎ͦͦ͟ ͚ͪ͊ͦͤͯ 
͔̉ͪ͊ͫ͟Έͦ͟͝ ͦ͋͊ͫͭ͜͡Σ ˹͍͍ͦͦͨͦͪͦͫ͟Έ͊͟ ΄ͦ͊͟͡-͔ͤͭͪͤ͊ͭ͜ ˿ͦͦͤ͡ΎͤͫΈ͎ͦͦ͟ ͚ͪ͊ͦͤͯ 
˨͔͍ͤͨͪͦͨͭͪͦͫ͜Έͦ͟͝ ͦ͋͊ͫͭ͜͡ ͭ͊ ͤ͜ΦύΦ 

˽͔͔͙͍͙ͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˿ͭͯ͒͜Ό͍͊ͤͤΎ ͔͔͙ͭͦͪͭͦ͟-
͙ͨͪ͊ͭ͟;ͤͦ͝ ͫͨ͊͒΅͙͙ͤ ˱͍͊ͤ͊ ˥͍͙ͯͪͦ;͊ ́͊͟;͔ͤ͊͟ ͙͍͙ͯͣͦ͗ͦ͡͡ ͍͙͔͔ͦͪͣͤͤ͟͡Ύ 
͙͍͙ͨͪͦ͒ͯͭͤ͟ͻ ͔͚͒͜ ͍ͤͦ͊ͭͦͪͫΈͦ͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͘ ͔ͣͭͦΌ ͝ͻ ͊͒͊ͨͭ͊ͼ͜͝ ͍ ͫͯ;͙͚͊ͫͤ 
͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜ ΅ͦ͒ͦ ͨͪͦͺ͊͘͜͜͡ͼ͜͝ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡Σ 
͔ͦͪͣ͊͘͟ ΄͙ͦ͟͡  ͍ͫ͜͡ΈͫΈ͚͟͜ ͣͫ͜ͼ͔͍ͦͫͭ͜Φ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͔ͨͪͦ͋ͣ͡ 
ͯ͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͙ͫͭͪͯͭͯͪ͟ ͫͯ;͊ͫͤͦ͝ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡Σ ͍ͣͫͭͦͦ͘͜-



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

76 

͔͙ͣͭͦ͒;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ͤͦͦ͝ 
͎͔͔ͤͪ͊ͼ͜͝ ͫͯ͡΄͙ͤͣ Ί ͍ͪ͊ͻ͍ͯ͊ͤͤΎ ͫͦͼ͊͜͡Έ͙ͤͻ ;͙͙͍ͤͤ͟͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͦͪ͜Ίͤͭ͊ͼ͜͝ 
ͯ;͍ͤ͜Σ ΅ͦ ͔͔͒ͭͪͣͤͯ͜ΌͭΈͫΎ ͔͙ͨͦͭͪ͋͊ͣ ͙ͪͤͯ͟ ͨͪ͊ͼ͜Σ ͼ͙͙ͤͤͫͤͣ͜͜ ͔͔͙ͤͭͪͫ͊ͣ͜ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔͎͒ͣͦͪ͊ͺ͜;ͤͦΌ ͙ͫͭͯ͊ͼ͜ΊΌ ͭ͊ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύͣ ΄͟͜͡Έͤͦ͝ ͔͔ͣͪ͗͜Φ 
̂ ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ͊ͻ ͍͙ͪͦ͋ͯ͒ͦ͘ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯ ͙̂ͪ͊ͤ͟͝ ͊ͭͯ͊ͯ͘͟͜͡ΊͭΈͫΎ 
͔ͨͪͦ͋ͣ͊͡ ͍͔ͫͭͦͪͤͤΎ ͔͔ͨͪ͒ͣͭͤͦ-ͤ͜ͺͦͪͣ͊ͼ͚͎ͤͦͦ͜Σ ͔ͭͻ͎ͤͦͦ͜͡;͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅Σ 
͔͍͙͊͒͊ͭͤ͟ͻ ͒͡Ύ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍͙͋ͦͪͯ  ͚͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͍ͤ͜Φ ˻͔͔ͪͫͤ͟͜͡ ͔͙ͨͪͦ͋ͣ͡ 
͔ͨͦͭͪ͋ͯΌͭΈ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˢͪͻ͍͜ ˽͔͎͎͒͊ͦ͜;͎ͤͦͦ ͔ͣͯ͘Ό ͙̂ͪ͊ͤ͟͝Φ ˽͊ͨ͊͟ Ѕ н ό́͊͟;͔ͤͦ͟ ˱Φ ˾͙ͯͦͨͫ͟Φ 

˸͔͙͊ͭͪ͊͜͡ ͫͭ͊ͭͭ͜ ́͊͟;͔ͤͦ͟ ˱Φ ˥ Φ ͒ͦ ͗ͯͪͤ͊ͯ͡ ζ˴ͦͣͯͤͫͭ͜η ς ζ˿ ͦΌ͘ ͯ;͔͙ͤΎΣ ͎͙͙͙ͣͤ͊ͫͭ͟ ͙ 
ͪ͊ͫͦͭ͟·η όнлΦмнΦурύΦ ς ͗Φ ζ˴ͦͣͯͤͫͭ͜ηΣ мфусΦ Ѕ нΤ Ѕ мо ˸͔͙͊ͭͪ͊͜͡ ͫͭ͊ͭͭ͜ ́͊͟;͔ͤ͊͟ ˱Φ ˥ Φ ͤ͊ 
͔͊͒ͪͫͯ ̇˴ ˴ ˽˾˿ ζ˹͔ ͎ͣͦͯ ͣͦ͡;͊ͭΈη Ҍ ͦͨ͟͜Ύ ͔ͪ͒͊͟ͼ͙͚ͦͤͤͦ ͔͎͙͙ͦ͟͡ ζ̂;͙͔ͭ͡ΈͫΈ͚ͦ͟ 
͎͔͊ͭ͘·η (11. V. 87)). ς ˿ . 7.  

2. ˱͍͊ͤΌ͟ ˥Φ ˱ Φ ˿ͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙͊ͫ͊͒͘ ͍͙ͪͦͭͯ͘͟ ͫ͜͡ΈͫΈͦ͟͝ ΄͙ͦ͟͡ ͍ ̂ͪ͊ͤ͟͜͝ ͍ 
͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆̆ ͫͭͦͭͭ͜͡Ύ Υ ͎ͣͦͤͦͪ͊ͺ͜Ύ κ ˥͊ͤͤ͊ ˱͍͍͊ͤͤ͊͜ ˱͍͊ͤΌ͟Φ ς ˴Φ Υ ˽͔͒Φ ͒ͯͣ͊͟Σ нллтΦ ς 
плу ͫΦ 

3. ˸͍͊͊ͪͦ͟ ˢΦ ˿͔͡Έ͙͚ͫ͟ ͯ;͙͔ͭ͡Έ κ ˢΦ ˸͍͊͊ͪͦ͟ κκ ˹͔͔͒͡ΎΦ ς 1978. ς Ѕ нс (26 ͙ ΌͤΎς2 
͙Ό͡Ύύ. ς ˿ Φ 13. 

4. ́͊͟;͔ͤͦ͟ ˱Φ ˥Φ ̊ͦ͊͟͡ ͔ͫͯ͡ κ ˱Φ ˥Φ ́͊͟;͔ͤͦ͟ κκ ˴͍͎ͪͦͦͪ͊͒ͫ͜Έ͊͟ ͍ͨͪ͊͒͊Φ ς 1976. ς 
Ѕ уп όмл ͍ͭͤ͟͜ΎύΦ ς ˿ . 3. 

5. ́͊͟;͔ͤͦ͟ ˮ Φ ˥ Φ ˤ͙ͦͫͨͭ·͍͔͊ͣ ͍·͙͔ͫͦ͟ ͍͍͔ͤͪ͊ͫͭͤͤ·͔ ͊͟;͔͍ͫͭ͊ κ ˮ͍͊ͤ ˥͍͙ͯͪͦ; 
́͊͟;͔ͤͦ͟ κκ ˹͊ͪΦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Φ ς 1979. ς Ѕ фΦ ς ˿ Φ мпς28. 

6. ́͊͟;͔ͤͦ͟ ˱ Φ ˥ Φ ˣ͎͍ͦ͒͊ͤͫ͜Έ͊͟ ͔͔ͫͪ͒ͤΎ ΄ͦ͊͟͡ ͣ͜Φ ʕ Φ ˱ Φ ˶ ͔ͤͤ͊͜ κ ˱͍͊ͤ ˥͍͙ͯͪͦ; 
́͊͟;͔ͤͦ͟Φ ς ˴ Φ Υ ˾͊͒Φ ΄͟ΦΣ мфтрΦ ς 276 ͫ Φ 

7. ́͊͟;͔ͤͦ͟ ˱ Φ ˥ Φ ˤΦ ˻ Φ ˿ ͯͻ͙ͦͣͤͫ͡Έ͙͚͟ ͨͪͦ ͙ͨͪͤͼ͙͙ͨ ͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͣͦͦ͒͜͡ 
/ ˱ Φ ˥ Φ ́ ͊͟;͔ͤͦ͟ κκ ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͨͪ͊ͼ͜ ΄ͦ͟͡Ύ͍ͪ͜ : ͔ͭ ͙͘ ͍͔͚͒ͦͨͦ͒͜ 
͔ͪͫͨͯ͋͊ͤͫ͜͟͡Έͦ͟͝ ͍ͤ͊ͯͦͦ͟-͙ͨͪ͊ͭ͟;ͤͦ͝ ͦͤ͟ͺ͔͔ͪͤͼ͜͝Σ ͔̆ͣ͡Έ͙ͤͼΈ͙͚͟Σ мнςмо ͍ͭͪ͊ͤΎ мфуу ͪΦ ς 
˴ΦΣ мфууΦ ς ˿ Φ пнς43. 

8. ́͊͟;͔ͤͦ͟ ˱ Φ ˥ Φ ʕ͙ͻ͍ͦͯΊͣͦ ͡Ό͍͋ͦ ͒ͦ ͨͪ͊ͼ͜Φ ˹͙ͦͭ͊ͭ͟ ͔͎͎ͨ͒͊ͦ͊ κ ˱͍͊ͤ ˥͍͙ͯͪͦ; 
́͊͟;͔ͤͦ͟ κκ ˴͍͎ͪͦͦͪ͊͒͜Φ ͍ͨͪ͊͒͊Φ ς 1968. ς р ͔͔͋ͪ͘Φ ς ˿ Φ мΦ 

˾˩˭̑˸˩ 
ˮ͍ ͊ͤΌ͟ ˢΦ .ˮ ˮ ͔͙͒ ͍͚ͤͦ͊ͭͦͪͫͦ͟ ͔͎͎͙͙ͨ͒͊ͦ͟ ͍ ͔͔͙ͭͦͪͭͦ͟-͙ͨͪ͊ͭ͟;͔ͫͦͣ͟ ͔͙͙ͤ͊ͫ͒͡ 

ˮ͍͊ͤ͊ ˥ͯͪΈ͔͍͙;͊ ́͊͟;͔ͤͦ͟Φ 
ˤ ͫͭ͊ͭΈ͔ ͦ͋ͦ͋΅͔ͤ· ͔ͪͯ͘͡Έͭ͊ͭ· ͙͙ͫͭͦͪͦ͟-͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 

͍͙ͤͦ͊ͭͦͪͫ͟ͻ ͙͔͚͒ ͍ ͔͙͙ͭͦͪ ͙ ͙͔ͨͪ͊ͭ͟͟ ͙͎ͯͪ͊ͤͫͦͦ͟͟ ͔͎͎ͨ͒͊ͦ͊ ˮ͍͊ͤ͊ ˥ͯͪΈ͔͍͙;͊ 
́͊͟;͔ͤͦ͟Φ ˽ͦ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͙͊ͤ͊͊͘͡ ͙ͨͯ͋͊͟͡ͼ͙͚ ˮΦ ́ ͊͟;͔ͤͦ͟Σ ͻͪ͊ͤΎ΅͙ͻͫΎ ͍ ͺͦͤ͒͊ͻ 
͊ͪͻ͙͍͊ ˽͔͎͎͙͒͊ͦ;͔͎ͫͦͦ͟ ͔ͣͯ͘Ύ ͙̂ͪ͊ͤ͟·Σ ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤ͘͟· ͍͔ͫͦͣ·͔ ͍͙͔ͤͦ͊ͭͦͪͫ͟ 
͙͔͙͒ͦͫͭ͗ͤΎΣ ͦͭͦͪ͟·͔ ͋·͙͡ ͍ͦͨͦ͡΅͔ͤ· ͍ ͙ͨͪ͊ͭͯ͟͟ ˣ͎͍͚ͦ͒͊ͤͦͫͦ͟ ͔͔͚ͫͪ͒ͤ ΄ͦ͟͡· 
˭ͤ͊ͣΎ͎ͤͫͦͦ͟ ͚ͪ͊ͦͤ͊ ˴͙͍͎͚ͪͦͦͪ͊͒ͫͦ͟ ͙ͦ͋͊ͫͭ͡Σ ͊ ͔ͭ͊͗͟ ͎͙͒ͪͯͻ ΄ͦ͟͡ ͙̂ͪ͊ͤ͟·Φ 
˾͊ͫͪ͟·ͭ ͊ͤ͊͘;͙ͣͦͫͭΈ ͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͍͍ͤͦ͊ͭͦͪͫͭ͊ ͙ ͔ͭͻ ͙͔͚͒Σ ͦͭͦͪ͟·͔ Ύ͍͡ΎΌͭͫΎ 
͍ͫͦͯ͘;ͤ·͙ͣ ͍͔͔ͫͦͪͣͤͤͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ΄ͦ͟͡· ͍ ͙͔̂ͪ͊ͤ͟Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͙͔͙͒ ͍͚ͤͦ͊ͭͦͪͫͦ͟ ͔͎͎͙͙ͨ͒͊ͦ͟Σ ͍͔ͭͪͯ͒ͦͦ ͍͙͙͔ͦͫͨͭ͊ͤΣ ͔ͣͦ͒͡Έ 
͍͎ͭͪͯ͒ͦͦͦ ͍͙͙ͦͫͨͭ͊ͤΎΣ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͯ;͔͋ͤ·ͻ ͔͔͍ͨͪ͒ͣͭͦΣ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤ·͔ ͺͦͪͣ·Σ 
͔ͣͭͦ͒· ͦ͋ͯ;͔͙ͤΎ ͙ ͍͙͙ͦͫͨͭ͊ͤΎ ͯ;͊΅͙ͻͫΎΣ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͦ͋ͯ;͔͙ͤΎ ͫ ͙͍͍ͨͪͦͦ͒ͫͭͦͣ͘Σ 
ͫͦͼ͙͊͡Έͤ͊Ύ ͍͔ͤ͊ͨͪ͊ͤͤͦͫͭ͡Έ ͦ͋ͯ;͔͙ͤΎ ͙ ͍͙͙ͦͫͨͭ͊ͤΎ ͯ;͊΅͙ͻͫΎΦ 

 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

77 

SUMMARY 
Ivaniuk A. The ideas of innovative pedagogy in theoretical and practical legacy of Ivan 

Hurovych Tkachenko. 
The article presents the results of historical and pedagogical studies of the innovative 

ideas in the theory and practice of an Ukrainian teacher Ivan Hurovych Tkachenko. The 
analysis of the published and unpublished sources, curricula, programs and reports on the 
results of the inspections of school performances held in the collections of the archives of 
Pedagogical Museum of Ukraine is presented. 

The liberalization of public life in the late 50-s of the twentieth century, reform of the 
Soviet system of education to prepare young people for work in industry, agriculture, culture and 
science led to a strong pace of innovation in educational theory and practice. The innovative 
ideas of Ivan Tkachenko are in unison with the social priorities of those days. Noteworthy is the 
ŀǳǘƘƻǊΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŎƻƴǘŜƴǘ ŀƴŘ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ŦƻǊƳǎΣ ǘƘŜ ƳŜǘƘƻŘǎ ƻŦ ƭŀōƻǊ 
education and training of the students, implemented in the Bogdanivska secondary school of 
Znamyansk district in Kirovograd region. In the terms of knowledge as the dominant paradigm of 
education Ivan Tkachenko successfully embodied the principles of labor education and personal 
development of the students: intellectual, aesthetic, physical. The teacher did not consider labor 
education of the students as an end in itself but as a way of formation of positive motivation to 
learning and creative use in everyday practice. Ivan Tkachenko developed the idea of social and 
professional component of teaching and education of the students that was based on an 
understanding of transfer to the youth the essence of social culture. In the period of 
modernization of activity of secondary school innovative idea to integrate knowledge from 
natural subjects and agricultural production, the use of science and technology and science 
knowledge in production processes is relevant. The elements of pedagogical innovation of 
humanistic orientation are developing training methods, improving the structure and 
organizational learning and education implemented  by the teachers in school practice. The 
significant innovative achievements have been implemented not only in practice of Bogdanivska 
secondary school, but also in other comprehensive schools of Ukraine, especially in Sahnivska 
secondary school of Korsun-Shevchenkivskiy district of Cherkasy region, Novopokrovska boarding 
school of Solonyanskiy district of Dnipropetrovsk region and others. The article singles out the 
importance of pedagogical innovation of the second half of the twentieth century and the ideas 
that are in unison for the modern development of Ukrainian school system. 

Key words: the ideas of innovative pedagogy, labor education, the model of labor 
education, integration of subjects, the organizational forms, the methods of training and 
education of the students, integration of education with production, social orientation of 
training and education of the students. 

 

̂˨˴ отΦлммΦо 
˿Φ ˨Φ ˱ͫ͊Ί͍͊ 

˱͙ͤͫͭͭͯͭ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͜ ͍͙ͦͫͭ͜ ͙͒ͦͪͦͫ͡ͻ  
˹ˢ˽˹ ͙̂ͪ͊ͤ͟͝ 

 

˽˾˻̅˩˿˱˯˹ˢ ̒-˴˻˹̇˩˽̇˱̒ ˤ̉ˮ́˩˶̒ ˤ ˾˩́˾˻˿˽˩˴́ˮˤ˱ ́ˤ˻˾̉˻˲ 
˿˽ˢ˨̋ˮ˹ˮ ́ ˻˸ˢ˿ˢ ˥˻˾˨˻˹ˢ όмфмуς2002) 

 

̂ ͫͭ͊ͭͭ͜ ͒ͦͫ͒͗ͯ͜͡ΊͭΈͫΎ ͒͜Ύ͡Έͤͫͭ͜Έ ͜ ͙͗ͭͭΊ͍͙͚ ΄͡Ύͻ ͍͙͎͒͊ͭͤͦͦ 
͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͍;͔͎ͤͦͦΣ ͔͎͎ͨ͒͊ͦ͊Σ ͙ͨͫͻ͎ͦͦ͊͡Σ ͍͙͊ͫͤͦͤ͊͘͟ ͊ͫͦͼ͊͜ͼ͜͝ ζ˥ ͦͪ͒ͦͤ ͔͚͎ͭͪͤͤ͜ 
͔͔ͤͭͪͤ͜΄͔͔ͤ͡η ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Φ ˽͔͒ͪͫ͜͟͡ΌΊͭΈͫΎ ͪͦ͡Έ ͔͎͎ͨ͒͊ͦ͊ Ύ͟ ͔͔͙ͨͦͫͪ͒ͤ͊͟ ͣ͗͜ 
͒ͭ͜Έ͙ͣ ͭ͊ ͙͔ͫͫͭͣͦΌ ͔͚͒͜ ͜ ͙ͭͪ͊͒ͼ͜Ύ͙ͣ ͡Ό͍͒ͫͭ͊Φ ˹͙͍͊͊͘ΌͭΈͫΎ Ύͦͫͭ͟͜Σ Ύ͙͙ͣ͟Σ ͤ͊ 
͒ͯͣͯ͟ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͍͙͔ͨͦͤͤ ͍͙ͦͦ͒ͭ͜͡ ͍;͙͔ͭ͡ΈΥ ͔ͭͦͪ͊ͤͭͤͫͭ͜͡ΈΣ ͒͊ͭͤͫͭ͘͜Έ ͤ͊ 
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͍ͫͨ͜;ͯͭͭΎΣ ͯͣ ͤͤ͜Ύ ͔͚͍͙ͤͭͪ͊ͯ͊ͭ͘͜͡ ͔͎͙͍ͤ͊ͭͤͯ ͍͔ͨͦ͒ͤͯ͜͟ ͯ;͍ͤ͜Σ ͯͣ ͤͤ͜Ύ ͍ͤ͊;͙͙ͭ ͯ;͍ͤ͜ 
͚ͫ͊ͣͦͫͭͤͦ͜ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͍ͫͦ͝ ͔͙ͨͪͦ͋ͣ͡Φ   

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤΣ ͍ͭͦͪ;͊ ͫͨ͊͒΅͙ͤ͊Σ Ύ-ͦͤ͟ͼ͔ͨͼ͜ΎΣ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ 
͔͍ͤ͒͊;͊Σ ͔ͭͦͪ͊ͤͭͤͫͭ͜͡ΈΣ ͙͍ͦͣͯͤ͊ͭͤͫͭ͟͜͟͜ΈΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˹͊ ͨͦ;͊ͭͯ͟ ͔ͭͪͭΈ͎ͦͦ ͙ͭͫΎ;ͦͭͭ͜͡Ύ ͔͔ͨͪ͒ 
͔͎͎͙ͨ͒͊ͦ͊ͣ ͨͦͫͭ͊Ί ͙ͤ͊͘͟ ͍͙͍͙͊͗͡ͻ ͍͊͒͊ͤ͘ΈΣ ͔͔ͫͪ͒ Ύ͙͟ͻ ͍͙ͪͦͭͦ͘͟ ͙ͣͦͦ͒͡ͻ 
͡Ό͔͚͒Σ Ύ͟͜ ͍ͭͦͪ;ͦ ͍͙͍͙ͨ͊ͭͣͯͭ͡Έ ͤ͊ ͍͙ͤ͊ͦ͟͡΄͚ͤ͜ ͍ͫͭ͜Σ ͭ͊ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
͍͙ͯͣͦ͊ͣΣ ΅ͦ ͍͙ͤ͊͒͊͊ͭͣͯͭΈ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙ͻ͍ͦ͊ͤͼΎͣ ͙͙ͪͦͪͭ͘͟ ͍ͫͦ͝ 
͒͋ͤͦͫͭ͘͜͜Σ ͍͙͙ͫ͊ͣͦ͒ͦͫͦͤ͊ͭͫ͟͡Ύ  ͚͍ ͙͒͋ͯͭͫ͜Ύ Ύ͟ ͙ͦͫͦ͋ͫͭͦͫͭΎͣΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˢͤ͊͘͜͡ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍ͫ͒͜;͙ͭΈ ͨͪͦ 
͔͎͙͍ͤ͊ͨͦ͜͡͡ ͨͦ΄͙ͯ͟ ͍;͔͙͙ͤͣ ͍͙ͤͦͻ cͭ ͔͎͚ͪ͊ͭ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ 
ͨͦͦͤͤ͟͜͡Ύ ͍;͙͔͔ͭͣ͡ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͍ ;͙͔ͯͭ͡Ύ ͔͍͙ͨͤͻ Ύ͔͚ͦͫͭ͟ ͒͡Ύ ͤ͊͋ͯͭͭΎ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍͙ͤ͊;ͦ͟ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͯ;ͤΎ͙ͣΦ ͔́ͦͪ͜͝ ͭ ͙͊ͨͪ͊ͭ͟ͼ͜ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͍;͙͔ͭ͡Ύ ͙͍ͨͪͫΎ;͔ͤͦ ͨͪ͊ͼ͜ ͍͙͙͒͊ͭͤͻ ͔͎͎͍ͨ͒͊ͦ͜ 
͙͎ͣͤͯͦͦ͡ ̒Φ ˴ ͔ͦͣͤͫΈ͎ͦͦ͟Σ ˱Φ ˽ ͔ͫͭ͊ͦ͡ͼͼ͜Σ ̅Φ ˨ ͔͍͔͎ͫͭͪͪ͊͜Σ ˴Φ ̂ ΄͙ͤͫΈ͎ͦͦ͟Σ 
˸Φ ˽ ͙͎͍ͪͦͦ͊Σ ͨͤ͘͜͜΄͔ ˸. x ͊ͻͭͤ͊͜Σ ˢΦ ˸ ͔͊͊ͪͤ͊͟͟Σ ˤΦ ˿ ͯͻ͙ͦͣͤͫ͡Έ͎ͦͦ͟Σ ͊ ͭ͊ͦ͗͟ 
ͤ͊΄͙ͻ ͫͯ;͙͍͊ͫͤ͟͜ ˥Φ x ͊͊͡͡Σ ˱Φ x ͔ͻ͊Σ ˿Φ ˥ ͦͤ;͔͊ͪͤͦ͟Σ ˱Φ ˭ Ύ͘Όͤ͊Σ ˤΦ ˴ ͔͔ͪͣͤΎΣ 
˸Φ ˶ ͔΅͔ͤͦ͟Σ ˹Φ ˸ ͚͔ͦͫΌ͟Σ ˤΦ ˿ ͔͙ͣ;͔ͤͦ͟ ͭ͊ ͤ͜Φ ̂ ͍ͫͦ͝ͻ ͨͪ͊ͼΎͻ ͍͙ͦͤ 
͎ͤ͊ͦͦ͡΄ͯΌͭΈ ͤ͊ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͙ͦͭͪͣ͊ͤͤΎ ͔͎͎͙ͨ͒͊ͦ͊ͣ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ 
ͤ͘ ͊ͤΈΣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ ͊ͨ ͚ͦͫͭͤͦ͜͝ ͍͙ͫ͊ͣͦͦͫͭ͜ ώс; 8; 9].  

ˤ ͯͪ͊ͤͫ͟͝Έͦͣͯ͟ ͍ͤ͊ͯͦͦ͟-͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍͙͍;͔ͤͤΎ 
͍͒ͦͫ͒ͯ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͯ ˿̊ˢ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡  ͍ͪͦ͋ͦͭ͊ͻ ͙ͭ͊͟ͻ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ 
͙͍͒ͦͫ͒ͤ͜͟͜͡Υ ̒Φ x ͔͡Έͣ͊͘ ό͎͍ͨ͒ͦͭͦ͊͜͟ ͍͙͊͒͊͟͡;͍͜ ͍͙΅ͦ͝ ΄͙ͦ͟͡ύΣ ˱Φ ˥ ͯ΄͔͍ͫ͡Έ͊͟ 
όͨͪͦͺ͔͚ͫͤ͜͜ ͺͯͤ͟ͼ͜͝ ͍;͙͔ͭ͡ΎύΣ ˤΦ ˨ ͙͊ͤ͟Έ ό͔ͪͺ͔͙͍͙͚ͫͤ͟͡ ͨ͒͜ͻ͒͜ ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜ 
͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ύΣ ˹Φ ˴ ͍ͪ͊ͼ͍ͦ͊ ό͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ˨͗ͦͤ͊ ˨ΈΌ)͝, 
ˤΦ ˴ ͍͔ͦ͊ͤͦ͟͡ ό͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒͜͝ ˨͗ͦͤ͊ ˨ΈΌύ͝Σ ́Φ ˴ ͦ΄͍ͣ͊ͤͦ͊ ό͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍ͦͫͭ͊͜ 
͍ ͙ͫͭͦͪ͜;ͤͦͣͯ ͔͊ͫͨͭ͟͜ύΣ ́Φ ˶ ͊ͪͤ͊͜ όͨͪͦͺ͔͚͙͚ͫͤ͜ ͍͙ͪͦͭͦ͘͟ ͯ;͙͔͍ͭ͜͡  ͯ
͊ͫͦͼ͊͜ͼ͜ΎͻύΣ ˸Φ ˶ ͔΅͔ͤͦ͟ ό͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔ͭ͡Ύ ͒ͦ ͔͔͙ͫͭͭ;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎύΣ 
˹Φ ˸ ͯ͊ͤ͟ όͨͪͦͺ͔͚͙͚ͫͤ͜ ͍͙ͪͦͭͦ͘͟ ͯ;͙͔͍ͭ͜͡ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄͟͜͡ ͯ ͙͔ͫͫͭͣ͜ 
͔͔͔͍ͤͨͪͪͤͦ͝ ͍͙ͦͫͭ͜ύΣ ˢΦ ˿ ͋ͪͯΊ͍͊ ό͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ύΣ ˶Φ ˾ ͯ͋͊ͤ 
ό͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ˨͗Φ ̆ ͦͭ͊͡ύΣ ́Φ ̉ ͍͍ͯ͊ͦ͊͟ ό͊͒͊ͨͭ͊ͼ͜Ύ ͎ͣͦͦ͒ͦͦ͡ ͍;͙͔ͭ͡Ύ 
͒ͦ ͍ͯͣͦ ͙ͪͦ͋ͦͭύ [5; 7; 10; 11; 12].   

˽͔ͪͦͭΣ ͤ͊ ͔͍͔͙͙͚ͨͪ͟͡ ͗͊͡ΈΣ ͨͦ͊͘ ͍͎ͯ͊ͦΌ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡ 
͙͊͘͡΄͙͊ͫ͡Ύ ͔͎͎ͨ͒͊ͦ͊͜͟ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͍;͔͎ͤͦͦ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊ όмфмуς2002), 
͔͎͎ͨ͒͊ͦ͊-͙͒ͦͫ͒ͤ͊͜͟͡Σ ͙ͨͫͻ͎ͦͦ͊͡Σ ͍ͭͦͪͼΎ ͍͊ͫͤͦ͡͝ ͔͙͙ͣͭͦ͒͟Σ ͍͙͊ͫͤͦͤ͊͘͟ ͺͦͤ͒ͯ 
ζ˥ͦͪ͒ͦͤ ͔͚͎́ͪͤͤ͜ ˱͔͔ͤͭͪͤ΄͔͔ͤ͡ηΣ Ύ͙͚͟ ͭ͊ͦ͗͟ ͎͋͊͊ͭͦ ;͊ͫͯ ͙͙͍ͨͪ͒͜͡ 
͔͒ͦͫ͒͗ͤͤ͜͡Ό ͍͊͘Ί͍͙ͣͦ͒ͤͦͫͤ͜ ͣ͗͜ ;͙͔ͯͭ͡Ύ͙ͣ  ͚ͯ;ͤΎ͙ͣΦ ˣͯ͒ͯ;͙ ͍͙ͤ͊͘;͙ͤͣ 
͔͍͙ͨͪ͒ͫͭ͊ͤͦͣ͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͙͍ͤ͊ͨͫ͊ ͎͋͊͊ͭͦ ͙͎ͤ͟ 
 ͫ͜ ͔͚ͭ͊ͭ ͘͜ ͔ͨͪͦ͋ͣ͡ ͙͎ͣ͗ͦͫͦ͋ͫͭͫͤͦͦ͜͜ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͭ͊ ͻ͔͙͍͙ͫ͊ͪ͊ͭͪͯ͊ͭ͘͟ ͨͪͦͺ͔͚ͫͤͯ͜  
Ύ-ͦͤ͟ͼ͔ͨͼ͜Ό ͍;͙͔ͭ͡Ύ ͍ ͔͔͙͍ͪͭͪͦͫͨͭ͟͜ ͍ͭͦͪ;ͦ͝ ͫͨ͊͒΅͙͙ͤ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Φ 
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ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͙͍ͤ͊ͪͦ͒ͫΎ мм ͔͔͋ͪͤ͘Ύ 
мфму ͪͦͯ͟  ͍΄ͭ͊ͭ͜ ˱͚ͤͦͫ͜͡͡Φ ˣ͍ͯ ͯ;͔ͤͣ ͍͎͒ͦͣͦͦ͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͙ͨͫͻ͎ͦͦ͊͡  ͚
͔͎͎ͨ͒͊ͦ͊ ˴͊ͪ͊͡ ˾͔ͦ͒͗ͪͫ͊Σ Ύ͙͚͟ ͍͙͍͊͒͊͟͡ ͯͪͫ͟ ͘͜ ͙ͨͫͻ͎ͦͦ͜͡͝  ͍͙̉͊͘͟Έͦͣͯ͟ 
͍͔͙͔ͯͤͪͫͭͭ͜͜  ͍ͨ ͔ͪͦ͒͜Σ ͙ͦ͟͡ ͭ͊ͣ ͍ͤ͊;͍͊ͫΎ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤΦ  ʕͦ ͚͒ͤ͜ ͘͜ ͍ͫͦ͝ͻ ͨͪ͊ͼΈΣ 
͊ ͫ͊ ͔ͣ  ͍ͨ ͪ͊ͼ͜ ζ˽ ͪͦ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ηΣ ˴Φ ˾ ͔ͦ͒͗ͪͫ ͍͙͍͍ͪͦ͊͘ ͊ͭͯ͊͟͡Έͤ͜ 
͒͡Ύ ͔͎͎͙ͨ͒͊ͦ͜͟ ͔͒͜͝ όͦͤ͟ͼ͔ͨͼ͜Ύ ͎͙ͯͣ͊ͤͤͻ ͍͙͒ͤͦͫͤ͜ ͯ ͔͔͍͙ͫͪ͒ͦ΅͜ύΣ Ύ͟͜ ͙͒ͦͫͭΈ 
ͫͯͭͭΊ͍ͦ ͍͙͙ͨͤͯ͡͡ ͤ͊ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊, ͜ ͍ ͨͦ͒͊͡Έ΄ͦͣͯ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͊ͫͭͦ͘-
͍͍͍ͫͦͯ͊ ͔͒͜͝ ͟͜͡Ίͤͭ-ͦͪ͜Ί͍ͤͭͦ͊ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ˴͊ͪ͊͡ ˾͔ͦ͒͗ͪͫ͊ ͯ ͨͪͦͼ͔ͫ͜ ͪͦͪͦ͋͘͟ ͙
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͔͙ͫͫͭͣ ζ͍͙ͻ͍ͦ͊ͤͤΎ ͔͋͘ ͔͔ͨͪͣͦ͗ͼ͍͜ ͜ ͔͔͔͙ͨͪͣͦ͗ͤͻη ώпϐ. 

˹͊ ͫΈ͎ͦͦ͒ͤ͜΄͚ͤ͜ ͔͒ͤΈ ͔͒͜͝ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊ ΄͙ͪͦͦ͟ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͍ 
ͨͪͦͺ͔͚͚ͫͤ͜͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍;͙͔͍ͭ͜͡ ͯ ͎͋͊͊ͭΈͦͻ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͪ͊ͤ͊͟͝ͻ ό˿̊ˢΣ 
˴͊ͤ͊͒͊Σ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͡ ͜ΎΣ ˹͔ͣ͜;;͙ͤ͊Σ ˽ͦ͡Έ΅͊ ͭ͊ ͤ͜ΦύΦ ˤͤ͜ Ί ͍͊ͭͦͪͦͣ ͔͍͒ΩΎ͙ͭ 
͙͎ͤ͟, ΅ͦ ͍ͦͨͯ͋ͦ͊ͤ͜͟͜͡ он ͍ͣͦ͊ͣ  ͙  ͚ ͋͜͡Έ΄͔ с ͣ͜͡Έ͚͍ͦͤ͜ ͚ͦͨ͟͜ Ύ͙͟ͻ 
ͪͦͨͪͦ͒͊ͤͦ͘ ͨͦ ͍ͫΈͦͣͯ ͍ͫͭͯ͜ ώм; 2; 3]. 

́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͙͍ͤ͊ͨͫ͊ ͋͜͡Έ΄͔ рл ͨͯ͋͊͜͟͡ͼ͚͜ ͍ͫͭͦͫͦͤͦ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎ 
͋͊ͭΈ͍͟͜Σ ͯ;͙͔͍ͭ͜͡ ΅ͦ͒ͦ ͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜Σ ͔͙͒ͣͦͪ͊ͭ͟;͎ͤͦͦ 
͙͚ͨͪͤΎͭͭΎ ͪ͜΄͔ͤΈ ͨ͒͜ ;͊ͫ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͦͤ͟ͺ͍ͭ͜͟͜͡Σ ͎ͦͪ͊ͤ͊͘͜ͼ͚͎ͤͦͦ͜ 
͔͔͔ͣͤ͒͗ͣͤͭͯ ͒͡Ύ ͔͍͙͍ͪͤ͟͜͟͜ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͙ͤͫͭͭͯ͜ͼ͚͜Φ  

 ̂ мфсн ͪͦͼ͜ ́ͦͣ͊ͫͦͣ ˥ͦͪ͒ͦͤͦͣ ͋ͯ͊͡ ͍͔ͫͭͦͪͤ͊ ͊ͫͦͼ͊͜ͼ͜Ύ ζ˥ ͦͪ͒ͦͤ 
͔͚͎́ͪͤͤ͜ ˱͔͔ͤͭͪͤ΄͔͔ͤ͡ηΣ Ύ͊͟Σ ͫΈ͎ͦͦ͒ͤ͜Σ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͙͔ͫͫͭͣͯ ˥ͦͪ͒ͦͤ͊Σ 
ͨͪͦͨͦͤͯΊ ͍ͤ͊;͊ͤͤΎΣ ͙ͨ͒ͭͪͣͯ͜͟ ͭ͊ ͎͒ͦͨͦͣͦͯ ͋͊ͭΈ͊ͣ͟Σ ;͙͔ͯͭ͡Ύͣ ͜ ͔͒ͪ͊ͣ͜͡ ͨͦ 
͍ͫΈͦͣͯ ͍ͫͭͯ͜ ͘ ͔ͣͭͦΌ ͙ͫͨͪΎͤͤΎ ͨͦͨ͜͡΄͔ͤͤΌ ͝ͻͤ͜ͻ ͍ͫͭͦͫͯͤ͟͜ ͘͜ ͒ͭ͜Έ͙ͣΣ 
ͯ;ͤΎ͙ͣ  ͚ͨ ͔͎͙͙͒ͣ͜͡͡Φ   

́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͙͍ͪͦͪͦ͋͘ ͙͊ͫ͊͒͘ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ Ύ͊͟ 
ͨͦΊ͒ͤͯΊ ͭ͊͟͜ ͔͙ͦͣͨͦͤͤͭ͟Υ 

- ͦͣͯͤ͊͟͜͟ͼ͜Ύ ͋͊ͭΈ͍͟͜ ͜ ͔͚͒ͭ͜Τ 
- ͦͣͯͤ͊͟͜͟ͼ͜Ύ ͍;͙͔͍ͭ͜͡ ͘ ͯ;ͤΎ͙ͣ  ͚͋ ͊ͭΈ͙͊ͣ͟Τ 
- ͙ͣ͗ͦͫͦ͋ͫͭͫͤ͊͜͜ ͦͣͯͤ͊͟͜͟ͼ͜Ύ ͍ ͙ͫͭͯ͊ͼ͜Ύͻ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͭ͊ ͍͎ͨͦ͋ͯͭͦͦͦ 

͍ͫͨͯ͊ͤͤ͜͟͡ΎΦ 
˿͍ͦΌ ͔ͨͪ΄ͯ ͎ͨͪͦͪ͊ͣͯ ͘ ͔ͺ͔͙͍ͭͤͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͋͊ͭΈ͍͟͜ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ 

͔͍͙͍ͨͪ͒ͫͭ͊  ͯмфсн ͪͦͼ.͜ ʕ ͦͤ  ͙͊ͫͨͪΎ͊͡ ΄͙ͪͦͦͣͯ͟ ͪͯͻͯ ͔ͤͺͦͪͣ͊͡Έͤͦ͝ ͍͙ͦͫͭ͜ 
͋͊ͭΈ͍͟͜  ͯ˿̊ˢΣ ͜ ͋ͯ͊͡ ͍͊ͨͪͦͨͦͤͦ͊ͤ͊͘  ͍Ύͦͫͭ͟͜ ͍ͤ͊;͊͡Έͤͦ͝ ͎͙ͨͪͦͪ͊ͣ ͨͦͤ͊͒ 
ͣ͜͡Έ͚ͦͤ ͯ͋ ͊ͭΈ͍͟͜  ͯпо ͪ͊ͤ͊͟͝ͻ ͍ͫͭͯ͜ [1].  

˿ͨͦ;͊ͭͯ͟ ͭ͊͊͟ ͎ͨͪͦͪ͊ͣ͊ ͙͍ͨͪ͊͋͡Ό͍͊͊͡Σ ͎͍͙ͦͦͤͣ͡ ;͙ͤͦͣΣ ͋͊ͭΈ͍͟͜Σ ;͙͝ 
͍͊͘Ί͍͙͙ͣͦ͒ͤͦͫͤ͜ ͘ ͒ͭ͜Έ͙ͣ ͍͔͗ ͨͦ;͙͊͡ ͎ͨͦͪ͜΄͍͙ͯ͊ͭͫΈ ͜ ͍ͫͭͦͪΌ͍͙͊͡ 
͔͙ͨͪͦ͋ͣ͡Φ ˱͘ ;͊ͫͦͣ ͝͝ ͍͙͙ͤ͊͘͡ Ύ͟ ͎ͨͪͦͪ͊ͣͯΣ Ύ͊͟ ͎͒ͦͨͦͣ͊͊͊͡ ͋͊ͭΈ͊ͣ͟ 
͍͙ͦͦͦ͒ͭ͜͡ ͍͙ͤ͊;͙͊ͣ͟ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͔ͨͪͦ͋ͣ͜͡Φ  

˽͎ͪͦͪ͊ͣ͊ ͘ ͔ͺ͔͙͍ͭͤͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͋͊ͭΈ͍͟͜ ͫͭ͊͊͡ ͨͦ΄͍ͭͦͻͦͣ ͒ͦ ͨͦΎ͍͙ 
͙͙ͤ͘͟ ͤ͜΄͙ͻ ͎ͨͪͦͪ͊ͣΣ ͙ͤ͗ͦ͟͟ ͜ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͙͙ͤͣ ͍͙͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˤ͒ͪ͊ͯ͘͜ 
ͨͫ͜͡Ύ ͨͦΎ͍͙ ͔ͨͪ΄͙ͻ ͎ͪͯͨ ͫͯ͡ͻ͊;͍͜Σ Ύ͟͜ ͍ͤ͊;͙͊ͫ͡Έ ͯ ˴͊͜͡ͺͦͪͤ͜͝ ͤ͊ ͔ͫͨͼ͊͜͡Έͤͦ 
͎͍͙ͦͪ͊ͤͦ͊ͤ͘͜ͻ ͯͪͫ͊͟ͻ ͊͘ ͎ͨͪͦͪ͊ͣͦΌ ͘ ͔ͺ͔͙͍ͭͤͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͋͊ͭΈ͍͟͜Σ ͘ 
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́ͦͣ͊ͫͦͣ ˥ͦͪ͒ͦͤͦͣ ͨͦ;͙͊͡ ͍͘ΩΎ͍͙ͯ͊ͭͫ͘Ύ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ΄͟͜͡Σ Ύ͟͜ ͻ͙ͦͭ͜͡ 
Ύ͎ͦͣͦ͊͟ ͋͜͡Έ΄͔ ͙͒ͤ͊ͭͫ͘͜Ύ ͨͪͦ ͒͊ͤͯ ͎ͨͪͦͪ͊ͣͯΦ  

̂ͫ ͔ ͼ͔ ͙ͣͯͫͦ͘͡ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊ ͪͦͨͦ͘;͙͊ͭ ͪͦͪͦ͋ͯ͘͟ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͯͪͫͯ͟ 
͒͡Ύ ͍;͙͔͍ͭ͜͡Σ Ύ͙͚͟Σ ͍͍͒ͨͦ͒ͤͦ͜͜Σ ͍͋ͯ ͍͙͚ͤ͊͊ͤ͘ ζ˩ͺ͔͙͍͔ͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͍;͙͔͍ͭ͜͡ηΦ 
͔͚̇ ͯͪͫ͟ ͚͙͍ͤ͊ͦͣ͘ ;͙͔͍ͯͭ͜͡ ͘͜ мύ ͤ ͍͙͙ͦͣ ͔͎ͫͭͪ͊ͭ͜Ύ͙ͣ ͔ͺ͔͙͍͎ͭͤͦͦ͟ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͯ;ͤΎ͙ͣ ͔͋͘ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͚͍͎ͪͯͤͤͦͦ͜ ͍͙͍ͨͯ͡ ͙͙ͫ͡ ͭ͊ ͍͙͊͒͡ 
͍;͙͔͍ͭ͜͡Σ нύ ͤ ͍͙͙ͦͣ ͔͎ͫͭͪ͊ͭ͜Ύ͙ͣ ͙͙ͨ͒ͭͪͣ͜͟ ͙͒ͫͼ͙͙ͨͤ͜͡ ͭ͊ оύ ͤ ͍͙͙ͦͣ 
͙ͨͪ͊ͭ͟;͙͙ͤͣ ͔͎ͫͭͪ͊ͭ͜Ύ͙ͣ ͍͔͔ͨͪͦ͒ͤͤΎ ͎͍͙ͪͯͨͦͻ ͎͍͔ͦ͋ͦͦͪͤΈ ͭ ͦ΅ͦ [2]. 

˴ͯͪͫ ͘ ͔ͺ͔͙͍ͭͤͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͍͙͍͊͒͊ͫ͟͡Ύ ͍ ͎͋͊͊ͭΈͦͻ ͫͦͭͤΎͻ 
΄͟͜͡Σ Ύ͟ ͔͍͙͒ͪ͗͊ͤͻΣ ͭ͊͟ ͜ ͙͍͙ͨͪ͊ͭͤͻΣ ͚͔ͣ͊͗ ͨͦ ͍͚ͫ͜ ͔͙ͭͪͭͦͪ͜͝ ˿̊ˢΦ ˨͔Ύ͟͜ 
͔͙͊ͣͪ͊ͤͫ͟Έ͟͜ ΄͙ͦ͟͡ ͍͟͡Ό;͙͊͡ ͔ͭͦͪ͜Ό ͭ͊ ͔͙ͣͭͦ͒ͯ͟ ͔ͺ͔͙͍ͭͤͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍;͙͔͍ͭ͜͡  ͯ ͨͪͦͼ͔ͫ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͔͎͎͍ͨ͒͊ͦ͜Σ ͎ͪͦ͘͡Ύ͒͊Ό;͙ ͝͝ Ύ͟ 
͍ͫͦΊ͙͚ͪ͒ͤ͜ ζͦ͋ͪ͊͘ ͙͗ͭͭΎη ͒͡Ύ ͍;͙͔͍ͭ͜͡Σ ͯ;͍ͤ͜Σ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͭ͊ ͋͊ͭΈ͍͟͜Φ  

˾͎ͦ͘͡Ύ͒͊Ό;͙ ͨͪͦͺ͔͚ͫͤͯ͜ ̒-ͦͤ͟ͼ͔ͨͼ͜Ό ͍;͙͔ͭ͡Ύ ͍ ͔͔͙͍ͪͭͪͦͫͨͭ͟͜ 
͍ͭͦͪ;ͦ͝ ͫͨ͊͒΅͙͙ͤ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͔͔ͨͪ͒ͯͫͣ͜Σ ͫ͒͜͡ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ 
͙ͨͪ;͙͙ͤ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͍ͤ͒͊; ͜ ͪͦ͘;͍͊ͪͯ͊ͤΈ ͯ;͙͔͍ͭ͜͡ ͜ ΄͡Ύͻ͙ ͝ͻ ͨͦ͒ͦ͊ͤͤ͡ΎΣ 
Ύ͟͜ ͍͍ͨͪͦͨͦͤͯ͊ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͯ;͔͙͚ͤΦ  

˹͊ ͔͔ͨͪͦͤ͊ͤͤ͟Ύ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͨͪͦͺ͔ͫ͜Ύ ͔͎͎ͨ͒͊ͦ͊ ͔ͣͦ͗  ͚͍͙ͨͦͤͤ͊ 
͙͋ͯͭ ͦ͒ͤ͜ΊΌ ͘͜ ͙ͫ͊ͣͻ ͙͗ͭͭΊ͍ͦ ͍͔͍ͫͭͪ͒͗ͯ͊͡Έ͙ͤͻ ͨͪͦͺ͔͚ͫ͜Σ ͦ͒ͤ͊͟Σ ͤ͊ 
͔͍͔͙͙͚ͨͪ͟͡ ͗͊͡ΈΣ ͒͡Ύ ͎͋͊͊ͭΈͦͻ ;͙͔͍ͯͭ͜͡ ͍ͦͤ͊ ͭ͊ͦ͟Ό ͔ͤ ΊΦ ˿ͨͯ͜͟͡Ό;͙ͫΈ ͘ 
;͙͔ͯͭ͡Ύ͙ͣΣ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͍͒ͣ͜͜;͍͊Σ ΅ͦ ͨͦ;͙ͤ͊Ό;͙ ͍͙͙͊͒͊ͭ͟͡Σ ͍͙ͦͤ ͋͊;͊ͭΈ 
͔͔ͫ͋ ΅͙͍͙͊ͫͣ͡ ͍͙ͨͦͦ͒ͪΎ͙ͣ ͯ;͍ͤ͜Σ Ύ͟͜ ͗͊͒͊ΌͭΈ ͤ͊ͤ͘ΈΣ ͣͪ͜ΌͭΈ ͯͫ ͔ ͙͙͒ͦͫ͒ͭ͜͡ ͚ 
͍͙͙͒ͪͭ͜͟Φ ˻͒ͤ͊͟, ͔ͭ͊͟ ͍͒͜;ͯͭͭΎ ͍ͨͪͦ͒ͦ͗ͯΊͭΈͫΎ  ͍ ;͙͔͍ͯͭ͜͡ ͔͍͎ͤ͒ͦͦ, ͜ ͘ ;͊ͫͦͣ 
͋͊͗͊ͤͤΎ ͍͙͙͊͒͊ͭ͟͡  ͍ ͙ͤͻ ͚͔ͣ͊͗ ͍ͨͦͤͫͭ͜Ό ͙ͤ͊͘͟ΊΦ ;͙͔̂ͭ͜͡Σ ͯͫ ͔ ;͊ͫͭ͜΄͔Σ 
ͨͦ;͍ͯ͊ΌͭΈ ͔͔ͫ͋ ͎ͤ͊͡Ύ͒͊;͙͊ͣ ͤ͊͒ ͔͍ͤ͜͡Έ͙͙ͤ͊ͣ͟Σ Ύ͟͜ ͣͪ͜ΌͭΈ ͙͡΄͔ ͨͪͦ ͔ͭΣ ΅ͦ͋ 
͔ͤ ͨͪ͊ͼΌ͍͙͊ͭΦ ˴͙ͦ͡ ͍;͙͔ͭ͜͡ ͨͦ;͙ͤ͊ΌͭΈ ͼ͔ ͍͒͜;͍͙ͯ͊ͭ  ͚ ͙ͪͦͯͣͭ͘͜Σ ͍͙ͦͤ 
͎ͤ͊ͣ͊͊ΌͭΈͫΎ ͙ͪͦ͋ͪ͊ͭͫ͘͜Έ ͯ ͭͦͣͯΣ ΅ͦ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ  ͚;ͦͣͯ ͍͙͊͒͊ͤͤ͟͡Ύ ͔ͤ 
͙͙ͨͪͤͦͫͭΈ ͍͔͊͒ͦͦͤͤ͘͡ΎΣ ͨͪͦ Ύ͔͟ ͍͙ͦͤ ͭ͊͟ ͣͪ͜Ύ͙͡ [2, 18ς19]. 

˱͙ͤͦ͟͡ ͍;͙͔ͭ͜͡ ͍͙͍ͤͯ͊͘;ͯΌͭΈ ͍ͫͦ͝ͻ ͨͪͦͺ͔͍ͫͦͪ͜ ͜ ͍͙͍ͤ͊ͫͭ͊ͤ͟͜ ͯ ͭͦͣͯΣ 
΅ͦΣ ͯ ͍͚ͫ͜ ;͊ͫΣ ͝ͻ ͔ͤ ͔͔͙͙ͨͦͨͪ͒͡ ͨͪͦ ζ͔ͪ͊͡Έ͔ͤ ͙͗ͭͭΎηΦ ̉͊ͫͦͣ ͍͙ͦͤ 
͍͙͍ͤͯ͊͘;ͯΌͭΈ ΄͟͜͡Έ͔ͤ ͔͍͙ͪͤ͟͜ͼ͍ͭͦ ;͔͔ͪ͘ ͔ͭΣ ΅ͦ ͍ ͊ͫ͟͜͡ ͎͋͊͊ͭͦ ͯ;͍ͤ͜Σ ͔ͤͣ͊Ί 
͍ͯͣͦ ͒͡Ύ ͙ͪͦ͋ͦͭΣ ͊ ͙͊ͪͨ͊ͭ͘͡ ͙ͤ͘Έ͟͜Φ ˱ͤͦ͒͜ ͍;͙͔ͭ͜͡ ͍ͤ͊ͭ͜Έ ͙͙ͪͭͯ͟͟ΌͭΈ 
͊͒ͣͤͫͭͪ͊͜͜ͼ͜Ό ͊͘ ͙ͤ͘Έ͙͚͟ ͣͦͪ͊͡Έ͙͚ͤ ͒ͯͻ ΄͙ͦ͟͡Σ ͍͒ͫͯͭͤͫͭ͜͜Έ ͔͙͍ͦͭͣͯ͘͟͟͜͡  ͚
͎ͨͦ͊ͤͯ ͫͭ͊ͪ͊ͤͤͫͭ͜Έ ͔͚͒ͭ͜Φ ˢ͔͡ ͎ͪ͜΄͔ ͊͘ ͍͔ͫ ͔ͭΣ ΅ͦ ͔͒Ύ͟͜ ͍;͙͔ͭ͜͡ ͪ͊ͨͭͦͣ 
ͨͦ;͙ͤ͊ΌͭΈ ͍͍͙͊͗͊ͭΣ ΅ͦ  ͍ͯ ͫΈͦͣͯ ͍͙ͤͤ͜ ͍͙ͦͤ ͫ͊ͣ͜Φ ˴͙͚ͦ͗ͤ ͪ͜͟ ͙͒ͦͫͭΈ ͎͋͊͊ͭͦ 
͍;͙͔͍ͭ͜͡ ͍͘͜͡ΈͤΎΌͭΈͫΎ ͘͜ ΄͙ͦ͟͡Σ ͪͦ͘;͍͊ͪͦ͊ͤ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͍ͫͦΊ͝ ͙ͪͦ͋ͦͭ  ͚
ͯͨ ͔͍͔͙͙ͤͤͣ  ͍ͭͦͣͯΣ ΅ͦ Ί ͍͙͙ͨͦͤͣ ͔͍ͤ͒͊ͻ͙͊ͣΣ ͦͫ͟͜͡Έ͙͟ ͔ͤ ͍͔ͫͭͦͪͤ͜ ͒͡Ύ 
͍͙͊͒͊͟͡ͼΈͦ͟͝ ͙ͪͦ͋ͦͭΦ 

˹͊ ͒ͯͣͯ͟ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͭ͊͊͟ ͙ͫͭͯ͊ͼ͜Ύ ͍͔ͯͣͦͤ͊͘͡ ͔͍͙͙ͨͤͣ 
͙ͨͪ;͙͙ͤ͊ͣΦ ˴͙ͦͪͺ͔͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟  ͘ ͯͫ ͣ͊͜ ͝ͻ ͤ͊ͤͤ͘Ύͣ  ͙͔ͤ ͣͦ͗ͯͭΈ 
͔͔͙ͨͪ͒͊ͭ ͙͙͚ͦͫͦ͋ͫͭ ͍͒ͦͫ͒͜ ͙ͣͦͦ͒ͣ͡ ;͙͔ͯͭ͡ΎͣΦ ˨ͦ ͙ͭͻ ͨͪ͜, ͙͒ͦ͟ ͙͚ͣͦͦ͒͡ 
;͙͔ͯͭ͡Έ ͫ͊ͣ ͔ͤ ͍͍͚͔͒͜ ͒ͦ ͊ͫͯ͟͡Σ ͚ͦͣͯ ͔͋ͯ͒ ͔ͤͪͦͯͣͦ͘͘͜͡Σ ;ͦͣͯ ͍;͙͔ͭ͡ΈͫΈ͊͟ 
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ͨͪ͊ͼΎ Ί ͍͊͗ͦ͟ΌΣ ͜ Ύ͟͜ ͍͙͎͙ͣͦ ͍ͦͤ͊ ͍͙͍ͫͯ͊Ί ͒ͦ ͡Ό͙͙͒ͤ ͎͊͊ͦͣ͘͡Φ ̂ ͍͙ͣͦ ͨͪ͊ͼ͜ 
 ͚ ͊ͪͦ͋ͭͤ͊͘͜ ͨ͊ͭͤ͡Ύ ͭ͊ͦ͗͟ ͔ͤ ͍͎͒ͪ͊͜͜ΌͭΈ ͍͙ͪ͜΄͊͡Έͤͦ͝ ͪͦ͜͡Φ ̂ ΄ͦ͊͟͡ͻ ͘ 
ζ͔͒͊͜͡Έ͙͙ͤͣη ͍͙ͯͣͦ͊ͣ ͙ͪͦ͋ͦͭ  ͚ ͔ͣ͊ͤ͡Έ͙͙ͣ͟ ͙͊ͫ͊ͣ͟͡ ͍;͙͔ͭ͜͡ ͤͦ͒͜͜ 
͍͒͜;͍ͯ͊ΌͭΈ ͔͔ͫ͋ ͙͙ͭ͊ͣ͟ ͗ ͔ͤ΅͙͙͊ͫͤͣΦ ˻͙ͭͪͣ͊ͤͤΎ ͋͜͡Έ΄ ͍͙ͫͦͦ͟͝ ͊ͪͦ͋ͭͤͦ͘͜͝ 
ͨ͊ͭͤ͜͡ ͊͘ ͪͦ͋ͦͭͯΣ Ύ͊͟ ͔ͤ ͙͙ͨͪͤͦͫͭΈ ͍͔͊͒ͦͦͤͤ͘͡ΎΣ ͍ͤ͊ͪΎ͒ ;͙ ͔ͣͦ͗ ͙͙ͪͦ͋ͭ͘ ͝͝ 
͋͜͡Έ΄ ͙ͨͪΊͣͤͦΌΦ ˨ͦ ͎ͭͦͦ ,͗ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͫͦͭͤΎ͙ͣ ͙ͭͫΎ; ;͙͔͍ͯͭ͜͡ 
͔͔͙ͨͪͦͤ͊͟͡ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊  ͍ ͭͦͣͯΣ ΅ͦ ͭ͜ ͍;͙͔ͭ͜͡Σ Ύ͟͜ ͍͍͊͗͊ΌͭΈ ͔͔ͫ͋ 
͔͍ͤ͒͊ͻ͙͊ͣΣ ͙͋ͫͯ͟͡;͔ ͍͙͊͒͊͟͡ΌͭΈ ͍͚ͫ͜ ͔͔ͨͪ͒ͣͭ [2, 19ς20]. 

͙́͊ͣ͟ ;͙ͤͦͣΣ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͍͍ͫͨͪͦ͋ͯ͊ ͘ΩΎ͍͙ͫͯ͊ͭ  ͍;ͦͣͯ ͗ ͙ͨͪͻ͍ͦͯΊͭΈͫΎ 
͍ͫͨͪ͊͗ͤΎ ͙ͨͪ;͙ͤ͊ ͔͍͍͔ͤ͒ͦͦͤͤ͡Ύ ͍͙͊͒͊͟͡;͙͊ͣ ͫͦ͋ͦΌΦ ˾͎ͦ͘͡Ύ͒͊Ό;͙ ͎͊͊͘͡Έ͔ͤ 
ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͔͒͊͜͡Έ͎ͤͦͦ ͍;͙͔ͭ͡ΎΣ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͎ͤ͊ͦͦ͡΄͍͍ͯ͊Σ ΅ͦ ͍ ͚͎ͦͦ 
͍ͦͫͤͦ͜ ͔͗͊ͭ͡Έ ͔͒͟͜͡Έ͊͟ ͨͦ΄͙͔͙ͪͤͻ ͣ͜ͺ͍͜Υ ˸͜ͺ 1. ˥ ͙͚͊ͪͤ ;͙͔ͯͭ͡Έ ͚͙͚ͫͨͦͤ͟͜Σ 
͔͍ͤͦͪͯ͘΄͙͚ͤΣ ͙ͤͦ͜͟͡ ͔ͤ ͨͦ͊ͯ͘͟Ί ͍͎ͫͦͦ ͍ͪͦ͒ͪ͊ͭͯ͊ͤͤ͘ΎΦ ˸͜ͺ нΦ ˥͙͚͊ͪͤ ;͙͔ͯͭ͡Έ 
͍͙͊͗͒͘ ͍͔͙͍͙͚ͫͨͪ͊͒͡Φ ˨͡Ύ ͤΈ͎ͦͦ ͍ͫ͜ ͙͒ͭ͜ ͍ͪͤ͜͜Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͦ͟͡Έͦͪͯ ΄͙ͪ͟͜Σ 
͔͚͒͋ͤͦͫͭ͘͜ ͊͋ͦ ͫͭ͊ͭ͜Φ ˸͜ͺ 3. ˥ ͙͚͊ͪͤ ;͙͔ͯͭ͡Έ ͔ͣͦ͗  ͚ͨ ͍͙͔ͦͤͤ ͙ͨͪͻ͍͍͙ͦͯ͊ͭ ͍ͫͦ͝ 
͍ͫͨͪ͊͗ͤ͜ ͨͦ;ͯͭͭΎ ͍͒͜ ͯ;͍ͤ͜Φ ˸͜ͺ пΦ ˥͙͚͊ͪͤ ;͙͔ͯͭ͡Έ ͍ͦ͒ͤ͊ͦͦ͟ ͍͙ͫͭ͊ͭΈͫΎ ͒ͦ ͍ͫ͜ ͻΦ 
̂ ͤΈ͎ͦͦ ͔ͤ ͣͦ͗ ͔͋ ͙ͯͭ ζ͡Ό͙͋ͣ;͙͍͟͜ηΦ ˸͜ͺ рΦ ˥͙͚͊ͪͤ ;͙͔ͯͭ͡Έ ͯͣ ͜Ί ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ 
ͼ͍͔͊͜͟ ͍ͤ͊;͊ͤͤΎΣ ΅  ͦͪͦͪͨ͊͘͟͜;ͯΊ ͔͚͒ͭ͜Σ ͔͊͡ ͔͔͊͋ͨ͘͘;ͯΊ ͙ͭ΄ͯ  ͚͊͒͡Φ ˸͜ͺ сΦ 
˥͙͚͊ͪͤ ;͙͔ͯͭ͡Έ ͍͙͊͗͒͘ ͍͙͚ͨͦͫ͒ͦͤ͜͡Φ ˤͤ͜ ͔ͤ ͣͤ͘͜ΌΊ ͍ͫͦΊ͝ ͭͦ;͙͟ ͦͪͯ͘Σ ͤ͜;͎ͦͦ ͔ͤ 
͍͊͋ͯ͊͘ΊΣ ͔ͤ ͨͪͦΎ͍͡ΎΊ ͍͎ͫͦͦ ͤ͊ͫͭͪͦΌ ͭ ͔͊ͤ ͙ͪͦ͋ͭΈ ͙ͨͦͣͦ͟͡Φ ˸͜ͺ тΦ ˥͙͚͊ͪͤ 
;͙͔ͯͭ͡Έ ͤ͊͘Ί ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͍ͫ͜ ͙ͨͭ͊ͤͤΎΦ ˤͤ͜ ͣͯ͒ͪ͜΄͙͚ ͊͘ ͍ͫͦ͝ͻ ͯ;͍ͤ͜Φ ˸͜ͺ 8. ˥ ͊ͪͤ͜ 
͍;͙͔ͭ͜͡ ͙ͨ͒ͭͪͣͯ͜ΌͭΈ ͙ͦ͒ͤ ͎ͦ͒ͤͦͦ  ͚͍͙ͫͭͯͨ͊ΌͭΈ ζΊ͙͙͒ͤͣ ͺͪͦͤͭͦͣη ͔͔ͨͪ͒ 
ͯ;ͤΎ͙ͣΣ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͍͊ͫͤͦ͡͝ ͙͒ͯͣ͟Σ ͼ͔͚ͤͤͦͫͭ͜ ͊͋ͦ ͔͔ͨͪͦͤ͊ͤ͟Έ [2]. 

˭ ͭͦ;͙͟ ͦͪͯ͘ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͍ͪ͊ͻ͍ͦͯΌ;͙ ͔͔ͨͪ͜͡;͔ͤ͜ ͣ͜ͺ͙Σ 
ͫ͊͒͊͟͡ΊͭΈͫΎ ͍͔ͪ͊͗ͤͤΎΣ ΅ͦ ͎͊ͪͤ͜ ͍;͙͔ͭ͜͡ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ  ͍ͯͫ Έͦͣͯ ͪ͊͟΅͙͙ͣΣ 
ͪͦͯͣͤ͘͜΄͙͙ͣ  ͚͎ͪ͊ͣͦͭͤ͜΄͙͙ͣ ͊͘ ͍͙͘;͚͙͊ͤͻ ͡Ό͔͚͒Φ ˢ͔͡Σ ͍͊͗͊͘Ό;͙ ͤ͊ ͔ͭΣ 
΅ͦ ͨͦ͒͋ͤ͜͜ ͣ͜ͺ͙ ͍ͨͦ͋͊͘͡ΎΌͭΈ ;͙͔ͯͭ͡Ύ ͡Ό͒ͫΈ͙͟ͻ ͙ͪͫΣ ͨͪ͊ͼΌΌ;͙ ͤ͊͒ ͯͪͫͦͣ͟ 
˩ͺ͔͙͍ͭͤͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡Σ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͎͍ͨͪ͊ͤͯ ͒ͦ ͎ͭͦͦΣ ΅ͦ͋ ͔͒͊͜͡ 
;͙͔ͯͭ͡Ύ ͔ͤ ͙͡΄͔ ͍͙͎͡Ύ͍͒͊ ͋͜͡Έ΄ ͔ͪ͊͡ΈͤͦΣ ͔͊͡  ͚ ͍͒ͦͦ͘͡Ύ͍ ;͙͔ͯͭ͡Ύͣ 
͙͊͘͡΄͙͊ͭͫΎ ͙͙ͫ͊ͣͣ ͫͦ͋ͦΌ ͘ ͔͍͙͙ͤͨͦͭͦͪͤͣ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͙ͤͣ ͙͙ͪͫ͊ͣΦ  

́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͨͦ͒͜͡Ύ͍ ;͙͔͍ͯͭ͜͡ ͤ͊ ͔͙ͭͦͪ͊ͤͭͤ͡ͻ ͜ ͔͔͙ͤͭͦͪ͊ͤͭͤ͡ͻΦ ˤͤ͜ 
͍͒ͣ͜͜;͍͊Σ ΅ͦ ͔͔ͤͭͦͪ͊ͤͭͤ͜͡ ͍;͙͔ͭ͜͡ ͍͍ͫͭ͊ͤͦ͡ΌΌͭΈ ζ͍͙ͫͦͯ͟ ͨ͊ͤͯ͟͡η ͒͡Ύ ͯ;͍ͤ͜ 
όΎ͟ ͍͙ͨͪ͊ͦ͡Σ ͜ ͒͡Ύ ͤ͜΄͙ͻ ͡Ό͔͚͒ ͭ͊ͦ͗͟ύΣ ͪ͒ͦ͜͟ ͍͔͊͒ͦͦͤ͘͜͡ ͙ͨͪͪͦ͒ͤͦΌ 
͍͔ͨͦ͒ͤͦ͜͟Ό ͯ;͍ͤ͜ ͯ ͊ͫ͟͜͡Σ ͜  ͍͙ͤͻ Ί ͔ͤͨͦͪͯ΄ͤ͜ ͭ͊ ͚ͫͭ͜͟͜ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͔ͭΣ ΅ͦ 
ͣͦ͗ͤ͊  ͚΅ͦ ͔ͤ ͣͦ͗ͤ͊ ͙͙ͪͦ͋ͭΦ ̊ͦ͟͡Ύͪ͜ ͍͍͊͗͊ΌͭΈ ͙ͭ͊͟ͻ ͯ;͙͔͍ͭ͜͡ ͤ͊͒ͣͪͤͦ͜ 
͍͙͙ͫͯͦͪͣΣ ͔ͤ ͡Ό͋͡ΎͭΈ ͝ͻ ͔͍͙͚ͪͤ͟͜ ͭͦͤ ͜ ͎ͤ͊ͣ͊͊ΌͭΈͫΎ ͨͦ ͙͍ͣͦ͗ͦͫͭ͜͡ ͝ͻ 
͙͙ͯͤ͊ͭ͟Φ ͔́ͦͪ͊ͤͭͤ͜͡ ͍;͙͔ͭ͜͡ ͫͯͭͭΊ͍ͦ ͪͦ͘΄͙ͪΌΌͭΈ ͔ͣ͗͜ ͙͙ͨͪͨͯͫͭͣͦ͝ 
͍͔͙ͨͦ͒ͤ͜͟Σ ͎ͤ͊ͣ͊͊Ό;͙ͫΈ ͔ͣͤ΄͔ ͍͙͊ͫͯ͒͗ͯ͊ͭ͘ ͭ ͊ͨͪͦΎ͍͡Ύ͙ͭ ͋͜͡Έ΄͔ ͎ͤͯ;ͦͫͭ͟͜Φ 
ˤ͙ͦͤ ͪ͒ͦ͜͟ ͍ͤ͊ΩΎͯ͘ΌͭΈ ͍ͫͦΊ ͪͦͯͣͤͤ͘͜Ύ ͎ͭͦͦΣ ΅ͦ ͣͦ͗ͤ͊  ͚΅ͦ ͔ͤ ͣͦ͗ͤ͊Σ ͜ 
͙͚ͨͪͣ͊ΌͭΈ ͍͙Ύ͍͔ͤͤ͡Ύ ͋ͯ͒Έ-Ύ͙͟ͻ ͡Ό͒ͫΈ͙͟ͻ Ύ͔͚ͦͫͭ͟Φ ;͙͔̂ͭ͜͡Σ Ύ͟͜ ͊͒ͤ͜͡ ͍͙͙ͫ͊ͪͭ 
 ͚͍͙͊ͫͯ͒͗ͯ͊ͭ͘ ͯ;ͤΎΣ ͍͙͘;͚͊ͤͦ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͝ͻ ͨ͒͜ͻ͒͜ ͎͒ͦͨͦͣ͊͊Ί ͯ;ͤΎͣ ͪ͊͟΅͔ 
͍͙͙ͨͦͦ͒ͭͫΎΦ ˭ ͭͦ;͙͟ ͦͪͯ͘ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͫͯ͡΄͙ͤͣ Ί Ύͪ͊͘͟ ͙͔͔ͨͪͦͭ͗ͤ͡Φ 
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˻͔ͫͯ͒͗ͤͤΎΣ ͍͙͍ͫͭ͊͡ΎͤͤΎ ͎ͨͦ͊ͤͦ͝ ͦͼ͙ͤ͜͟Σ ͔͔ͨͪ͜͟͡ ͔͍ͤ͒ͦ͜͟͜͡ ͭ͊ ͤ͜΄͜ ͔͙ͣͭͦ͒Σ 
͙͙ͦͭͪͣ͟ ͍;͙͔ͭ͡Έ ͙ͦͪͫͭͯ͟ΊͭΈͫΎ ͍ ͙ͨͦ͒͋ͤ͜ͻ ͙ͫͭͯ͊ͼ͜ΎͻΣ ͍͊͊͗͊͘ΌͭΈ ͯ;͔͍ͤ͜ 
͙͙ͣͤͭͫ͘͜Έ ͜  ͤ͜Ύ͟ ͔ͤ ͙ͫͨͪΎΌͭΈ ͚͎ͦͦ ͍͙͍͔ͨͪ͊ͤͤ͡Ό [2, 21ς22]. 

ˤ͒ͦͣͦ͜Σ ΅ͦ ͙ͤͦ͜͟͡ ͍͙͙ͤ͊͟ΌͭΈ ͙ͫͭͯ͊ͼ͜͝Σ ͙ͦ͟͡ ͍ͤ͊ͭ͜Έ ͙͚ͫ͊ͣ ͔ͭͪͨ͡Ύ;͙͚ 
;͙͔ͯͭ͡Έ  ͯΎ͙͚ͫ͟Έ ͔ͣͦͣͤͭ ͫͭ͊Ί ͔͔ͤͭͪͨ͡Ύ;͙ͣΣ ͜ ͭ͊ ͍͔ͨͦ͒ͤ͊͜͟ ͯ;͍ͤ͜Σ Ύ͊͟ ͪ ͊ͤ͜΄͔ 
͍͒͊͊͊ͫ͘͡Ύ ͚ͦͣͯ ͼͦͣ͜͟͡ ͙͚ͨͪͤΎͭͤͦΌΣ ͪ͊ͨͭͦͣ ͔͔͍ͨͪͭͦͪΌΊͭΈͫΎ ͤ ͊
͔͙͚ͤͨͪͤΎͭͤͯΦ ˹͊ ͒ͯͣͯ͟ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͙͚ͫͨͪͣ͊ͤͤΎ ͍;͙͔͔ͭͣ͡ ͯ;ͤΎ 
͔͙͊͗ͭ͘͡Έ ͍͒͜ ͭͪΈͦͻ ͺ͍͊ͭͦͪ͟͜Υ мύ ͘ ͙ͣͤ͜  ͍ ;͙ͯ ͔ͭ͜͡Σ нύ ͪ ͔ͤ͘͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͍;͙͔ͭ͡Ύ 
͒ͦ ͙ͪͤ͘͜ͻ ͯ;͍ͤ͜Σ оύ ͘ ͙ͣͤ͜ ͍ ͙ͫͭͯ͊ͼ͜͝ ͊͋ͦ ͍ ͔͔͍͙ͫͪ͒ͦ΅͜Φ 

˿ͨͦ;͊ͭͯ͟ ͎ͪͦ͘͡Ύ͔ͤͣͦΣ Ύ͟ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͙͍ͪ͊͒ ;͙͔ͯͭ͡Ό ͍͙ͪͦͨͤ͊͊ͭ͘͘͜ 
͙ͣͤ͘͜  ͍ͫ͊ͣͦͣͯ ͫͦ͋͜Φ ˽͔͎͎͒͊ͦ ͊ͤ͊͘͘;͊ΊΣ ΅ͦΣ ͎͊͊ͦͣ͘͡Σ ͯͫ ͜ ͡Ό͙͒ ͨͦ-ͪͤͦͣͯ͘͜ 
͔͎ͪ͊ͯΌͭΈ ͤ͊ ͤ͜΄͙ͻ ͡Ό͔͚͒ ͔͊͗ͤͦ͘͡ ͍͒͜ ͍͎ͫͦͦ ͤ͊ͫͭͪͦΌΣ ͫͭ͊ͤͯ ͍͎͊ͫͤͦͦ͡ 
͍͒ͦͪͦ͘ΩΎΣ ;͊ͫͯ ͙͒ͦ͋ ͭͦ΅Φͦ ˽͙ͪ;ͦͣͯ ;͊ͫͭͦ ͼ͔ ͤ͜Ύ͟ ͔ͤ ͍ͨͦΩΎ͊ͤͦ͘ ͘ ͍͔ͨͦ͒ͤͦ͜͟Ό 
ͤ͜΄͙ͻ ͡Ό͔͚͒Σ Ύ͊͟ ͔ͣͦ͗ ͙͊͘͡΄͙͊ͭͫΎ ͔ͤͣͤͤͦ͘͜ΌΦ ˻ͫ͟͜͡Έ͙͟ ͍ͫ͜ ͍;͙͔ͭ͜͡ ͭ͊ͦ͗͟ 
͙͍͗͜ ͡Ό͙͒Σ ͊ ͔ͤ ͚͋͊͒ͯ͗͜Σ ͔͋͒ͯ͘΄ͤ͜  ͚͔ͤͨͦͻ͙͋ͤ͜ ͙ͪͦ͋ͦͭΣ ͯ Ύ͙͟ͻ ͍͒ͫͯͭͤ͜͜ 
ͫͭͦͪͦͤͤ͜ ͨ ͔͙ͪͦ͋ͣ͡  ͚ͨ ͔͔͙͍ͪ͗͊ͤͤΎΣ ͭͦ  ͚͍ ͙ͦͤ ͔͎ͪ͊ͯΌͭΈ ͤ͊ ͍͔ͫ ͨͦ-ͪͤͦͣͯ͘͜Φ 

̉ͦͣͯ ͍;͙͔ͭ͜͡ ͨͦ-ͪͤͦͣͯ͘͜ ͍ͫͭ͊͡ΎͭΈͫΎ ͒ͦ ͔͙ͦͪͣ͟ͻ ͯ;͍ͤ͜ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ 
ͨͦΎͫͤΌ͍͍͊ ͭ͊Φ͟ ˾͔ͤ͘͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͍;͙͔ͭ͡Ύ ͒ͦ ͙ͪͤ͘͜ͻ ͯ;͍ͤ͜ ͙ͫͨͪ;͙ͤΌΊͭΈͫΎ 
͎͋͊͊ͭΈͣ͊ ͙ͨͪ;͙͙ͤ͊ͣΦ ˹͙͊ͨͪ͊͒͟͡Σ ͯ ͍;͙͔ͭ͡Ύ ͔ͣͦ͗ ͙͋ͯͭ ͙ͦͫͦ͋ͫͭ͊ ͙ͨͪΎͤ͘Έ ͊͋ͦ 
͔͙ͤͨͪΎͤ͘ΈΦ ˻ͫ͟͜͡Έ͙͟ ͡Ό͙͒ ͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ ͙ͦ͒ͤ ͍͒͜ ͎ͦ͒ͤͦͦ ό͜ ͼ͔ ͫͭͦͫͯΊͭΈͫΎ Ύ͟ 
ͯ;͍ͤ͜Σ ͭ͊͟ ͜ ͍;͙͔͍ͭ͜͡ύΣ ͔͙͍ͤͣͦ͗ͦ͡ ͍ͫ͜ͻ ͙͚͙ͫͨͪͣ͊ͭ ͍ͦ͒ͤ͊ͦͦ͟Φ ́ͦͣͯΣ ͔͔ͤ͊͗ͤͦ͘͡ 
͍ͤ͊ͭ͜Έ ͍͒͜ ͙ͨͪ;͙ͤΣ ͒ͦ ͎ͦ͗ͤͦͦ͟ ͯ;ͤΎ ͨ͒͜ͻ͒͜ ͍͙͊͗͒͘ ͍͋ͯ͊Ί ͙ͪͤͣ͘͜Φ 

͔́ͪͭͣ͜ ͺ͊ͭͦͪͦͣ͟Σ ͍͒͜ Ύ͎ͦͦ͟ ͔͙͊͗ͭ͘͡Έ ͙͚ͫͨͪͣ͊ͤͤΎ ͍;͙͔͔ͭͣ͡ ͯ;ͤΎΣ ͤ͊ 
͒ͯͣͯ͟ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ Ί ͔͔͍͙ͫͪ͒ͦ΅͔ ͊͋ͦ ͙ͫͭͯ͊ͼ͜ΎΣ ͯ Ύ͚͟͜ ͍͙Ύ͍͡ΎΊͭΈͫΎ 
͍͔ͨͦ͒ͤ͊͜͟ ͯ;ͤΎΦ ˱ͤͦ͒͜ ͔͙͚ͤͨͪͤΎͭͤͦΌ ͍͍͊͗͊ΊͭΈͫΎ ͭ͊͊͟ ͍͔ͨͦ͒ͤ͊͜͟ ͯ;ͤΎΣ ͒ͦ Ύͦ͟͝ 
ͤ͜΄͙ͣ ͪ͊ͦͣ͘ ͔ͤ ͋ͯͦ͡ ͋ ͤ͜Ύ͙͟ͻ ͔͔͚ͨͪͭͤ͘͜Φ ˹͙͊ͨͪ͊͒͟͡Σ ͋͜͡Έ΄ͫͭ͜Έ ;͙͔͍ͯͭ͜͡ 
ͤͦͪͣ͊͡Έͤͦ ͍ͫͭ͊͡ΎͭΈͫΎ ͒ͦ ͍ͫ͊ͪͦ͟ ͊͋ͦ ͍ͫͭͯͫ͊ͤ͜ ͜ ΄͍ͭͦͻ͊ͤΈ ͤ͊ ͙͍ͫͨͦͪͭͤͦͣͯ 
͚ͣ͊͒͊ͤ;͙ͯ͟Σ ͔͊͡ ͍͙͙͒ͦͦͭ͘͡ ͭ͊ͯ͟ ͍͔ͨͦ͒ͤͯ͜͟ ͍ ͊ͫ͟͜͡ ͍͙ͦͤ ͔ͤ ͣͦ͗ͯͭΈ [2]. 

˻ͪͣ͟͜ ͯͫ Έ͎ͦͦ ͍͙΅͔͎ͫ͊͊ͤͦͦ͘͟Σ ͔ͤͦ͋ͻ͒ͤͦ͜ ͊͘͟ͼ͔͍͙ͤͭͯ͊ͭΣ ΅ͦ ͨͪͦͭΎ͎ͦͣ 
͙͍͎ͭͪ͊ͦͦ͡ ;͊ͫͯ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͭ͊ͦ͗͟ ͍͍͒ͦͫ͒͗ͯ͊͜͡ ͨͦ͊ͤͯ͘͟ ͔͍͙͎͙͍ͤͣͦͫͭ͜͡Έ 
;͙͔ͯͭ͡ΎΦ ˹͔ Ί ͔͔ͫͪͭͦͣ͟Σ ΅ͦ ͙ͤͦ͜͟͡ ͍;͙͔ͭ͜͡ ͣͯ͘΄͔ͤ͜ ͙͙ͪͦ͋ͭ ͍͙͎͡Ύ͒Σ ͙ͤ͋͜ ͝ͻ 
͍͊͡΄͍ͭͦͯΊ ͍͔ͨͦ͒ͤ͊͜͟ ͯ;͍ͤ͜Σ Ύͦ͟Ό ͍͙ͦͤ ͍ͤ͊ͫͨͪ͊͒͜ ͔͍͔ͤ͊͒ͦͦͤ͘͜͡Φ ˢ͋ͦΣ 
͍͙ͤ͊ͨ͊͟Σ ͍;͙͔ͭ͜͡ ͪͦ͋͡ΎͭΈ ͍͙͎͡Ύ͒Σ ΅ͦ ͍͙ͦͤ ͔͍͔ͤ͊͒ͦͦͤ͘͜͡ ͍͔ͨͦ͒ͤͦ͜͟Ό ͯ;͍ͤ͜Σ 
͒ͦ Ύͦ͟͝ ͍ ͤ͜΄͚͜ ͙ͫͭͯ͊ͼ͜͝ ͔ͤ ͙ͣ͊͡ ͋ ͙͗ͦ͒ͤͻ ͨ ͔͔͚ͪͭͤ͘͜Φ  

́ͦͣ͊ͫ ˥ͦͪ͒ͦͤ ͔͔͙͚ͨͪͦͤ͊ͤ͟Σ ΅ͦ  ͍͙ͨͦ͒͋ͤ͜ͻ ͙ͫͭͯ͊ͼ͜ΎͻΣ ͯ ͪ͊͟΅ͦͣͯ 
͍͙ͨ͊͒ͯ͟Σ ͯ;ͤ͜ ͎ͭ͊ͦͦ͟ ͍;͙͔ͭ͡Ύ ͨͪͦͫͭͦ ͔ͤ ͪͦͯͣ͘͘͜ΌͭΈΣ ͊ ͍ ͎ͪ͜΄ͦͣͯ ς ͍͙ͪ͜΄͊ͭΈΣ 
΅ͦ ͍ͤ͜ ͙͡ͼ͔͙ͣͪͭ͜ΈΦ ˭͜ ͔͔͔ͫͨͦͫͭͪ͗ͤΈ ͔͎͎ͨ͒͊ͦ͊Σ ͙ͦ͟͡ ͙͊ͨͭͯ͘ΌͭΈ ͯ ͔͚͒ͭ͜Σ ;͙ͣ 
ͣ͝ ͔ͤ ͨͦ͒ͦ͋͊ΌͭΈͫΎ ͒ͦͪͦͫ͜͡Σ ͭͦ ͚ͤ͊;͊ͫͭ͜΄͔ ͍͙ͦͤ ͒͊ΌͭΈ ͍͒͜ ͍͍͒ͨͦ͒͜͜͜Υ 
ζ˨ͦͪͦͫ͜͡ ͔ͤ ;ͯΌͭΈ ͤ͊ͫη ͜ ζ˨ͦͪͦͫ͜͡ ͙͙ͨͪ͒͊͟ΌͭΈͫΎη [2, 28ς34]. 

˨͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͔ͨͪͦ͋ͣ͡Σ ΅  ͦ ͔͙ͤͣͤͯ;͔ ͍͙͙ͤ͊͟ΌͭΈ ͯ 
͍͊͘Ί͍͙ͣͦ͒ͤͦͫͤ͊͜ͻ ͯ;͙͔͍ͭ͜͡ ͘ ͯ;ͤΎ͙ͣΣ ́ͦͣ͊ͫ ˥ͦͪ͒ͦͤΣ ͔͔ͨͪ͒ͯͫͣ͜Σ ͙ͪ͊͒ͭΈ 
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͍ͤ͊;͙͙ͭͫΎ ͪͦͪͤ͘͘͜Ύ͙ͭ ζ͔ͤ͊͗ͤͫͭ͜͡Έη ͔͙ͨͪͦ͋ͣ͡Σ ͭͦ͋ͭͦ ͍ͤ͊;͙͙ͭͫΎ 
͙͒ͺ͔͔ͪͤͼ͜Ό͍͙͊ͭΣ ͙ͦ͟͡ ͔ͨͪͦ͋ͣ͊͡ ζ͔͙ͤ͊͗ͭ͡Έη ;͙͔ͯͭ͡ΌΣ ͊ ͙ͦ͟͡ ς ͯ ;ͤΌΦ   

˹͊ ͒ͯͣͯ͟ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͍;͙͔ͭ͡Ύͣ ͔͒ͯ͗ ͍͙͍͊͗ͦ͡ ͍͙ͣͭ͜ ͪͦͪͤ͘͘͜Ύ͙ͭ  ͚
͍͙ͪͦͨͤ͊͊ͭ͘͘͜ ͔͙ͨͪͦ͋ͣ͡Σ ΅  ͦ ͍͙͙ͤ͊͟ΌͭΈ  ͯ ͙͗ͭͭ͜ ͯ;͍ͤ͜Σ ͔͊͡ ͤ͜Ύ͟ ͔ͤ 
ͨͦͤ͊͘;͊ΌͭΈͫΎ ͤ͊ ͍͊ͫͤͦͣͯ͡ ͙͗ͭͭ͜ ͍;͙͔ͭ͡ΎΣ ͜ ͔͙ͨͪͦ͋ͣ͡Σ Ύ͟͜ ͙ͫ͊ͣͣ ͔͋ͨͦ͘-
͔͔ͫͪ͒ͤͣ͜ ;͙ͤͦͣ ͔͔ͫͯͨͪ;͊ͭΈ ͔͔ͤͭͪͫ͊ͣ͜ ;͙͔ͯͭ͡ΎΣ ͦͫ͟͜͡Έ͙͟ ͍;͙͔ͭ͡Ύͣ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͊͋ͫͦ͡Όͭͤͦ ͨͦ-ͪͤͦͣͯ͘͜ ͍͙͙ͨͦͦ͒ͭͫΎ  ͍ͭ ͙͊͟ͻ ͙ͪͤ͘͜ͻ ͙ͫͭͯ͊ͼ͜Ύͻ ώ2, 36ς40]. 

˽͔͙͒ͪͫͣͦ͜͟͡Σ ΅ͦΣ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ Ύ-ͦͤ͟ͼ͔ͨͼ͜͝ ͍;͙͔ͭ͡Ύ 
́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Σ ͔͎͎ͨ͒͊ͦ ͒͡Ύ ͯͫͨ͜΄ͤͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜  ͚
͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͍͙͔ͨͦͤͤ ͍ͤ͊;͙͙ͭͫΎ: ͙͋ͯͭ ͔͙ͭͦͪ͊ͤͭͤͣ͡Σ ͙͒͊ͭͤͣ͘ ͤ͊ ͍ͫͨ͜;ͯͭͭΎΣ 
͍͙ͦͦ͒ͭ͜͡ ͔͎ͫͭͪ͊ͭ͜Ύ͙ͣ ͔͎͋ͨͪͦͪ͊͘΄͎ͤͦͦ ͍͙ͪ͜΄͔ͤͤΎ ͦͤ͟ͺ͍ͭ͜͟͜͡; ͙ͯͣͭ͜ 
͔͚͍͙ͤͭͪ͊ͯ͊ͭ͘͜͡ ͔͎͙͍ͤ͊ͭͤͯ ͍͔ͨͦ͒ͤͯ͜͟ ͯ;͍ͤ͜; ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͍͙ͪͦͭͦ͘͟ ͎ͦ͗ͤͦͦ͟ 
ͯ;ͤΎ ͤ͊ ͍ͦͫͤͦ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͣ ͤ͜Έ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͍͊ͫͤ͜͡ ͨ ͔͙ͪͦ͋ͣ͡Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ 
˽͍͍ͪͦ͊ͤ͊ͯ͊͘͜͡΄͙ ͎ͨͦ͡Ύ͙͒ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊ ͍ͫͭͦͫͦͤͦ ͔ͺ͔͙͍ͭͤͦ͟͝ 
ͦͣͯͤ͊͟͜͟ͼ͜͝ ͣ͗͜ ;͙͔͔ͯͭͣ͡  ͜ ͯ;ͤΎ͙ͣΣ ͣͦ͗ͤ͊ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͼ͔͚ 
͍͙ͤ͊͘;͙͚ͤ ͔͎͎ͨ͒͊ͦ ͎͙͋ͦͦ͟͡ ͍͙͍͙͍ͫͭ͜͡ ΄͡Ύͻ͙ ͝͝ ͔͔͊͋ͨ͘͘;͔ͤͤΎΤ ͚͙͍͒ͫͤ͘͜ 
͙͙ͪͭ͟;͙͚ͤ ͊ͤ͊͘͜͡ ͍͔͙ͨͦ͒ͤ͜͟ ͍;͙͔͍ͭ͜͡ ͭ͊ ͙ͨͪ;͙ͤ ͍͙͙͔ͤͤͤͤ͟Ύ ͝ͻͤΈ͎ͦͦ 
͔͔͔͎ͤͦͣͨͭͤͭͤͦͦ͟ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͯ;͍ͤ͜Τ ͍͍ͦ͋͐ͪͯͤͭͯ͊ ͒ͦͼ͜͡Έͤͫͭ͜Έ ͍͙͙͒ͪͭ͜͟ͻ ͜ 
΅͙͙ͪͻ ͍͊͘Ί͍͙ͣͦ͒ͤͦͫͤ͜ ͣ ͗͜ ;͙͔ͯͭ͡Ύ͙ͣ  ͚ͯ ;ͤΎ͙ͣΦ 

˨͍ͦͫ͒͜ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊ ͔ͣͦ͗ ͤ͊͘;ͤͦ ͎͙͙͋͊͊ͭͭ͘ ͫͯ;͊ͫͤͯ ͯͪ͊ͤͫ͟͝Έͯ͟ 
͔͎͎ͨ͒͊ͦ͜;ͤͯ ͔ͭͦͪ͜Ό ͭ ͊ ͙ͨͪ͊ͭͯ͟͟Σ ͊ ͭͦͣͯ ͎͍͊ͫͯͦͯ͘͡Ί ͤ͊ ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯΦ 
ˤͦ͒ͤͦ;͊ͫΣ ͦͫ͟͜͡Έ͙͟ ͒͊ͤ͊ ͫͭ͊ͭͭΎ ͔ͤ ͔͔ͨͪͭͤ͒ͯΊ ͤ͊ ͍͙;͔͔ͪͨͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͒͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡Σ ͒ͦͼ͜͡Έͤͦ  ͍ ͨͦ͒͊͡Έ΄ͦͣͯ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͫͨ͊͒΅͙͙ͤ ́ͦͣ͊ͫ͊ ˥ͦͪ͒ͦͤ͊Φ 
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SUMMARY 
Isaieva S. The professional I-conception of a teacher in the retrospective of creative 

heritage of Thomas Gordon (1918ς2002). 
The activity and life of Thomas Gordon, a prominent American scientist, an educator, 

a psychologist, the founder of the association ζGordon Training Internationalη, is studied in 
the article. The role of an educator as a mediator  between children and the system of ideas 
ŀƴŘ ƘǳƳŀƴƛǘȅ ǘǊŀŘƛǘƛƻƴǎ ƛǎ ǳƴŘŜǊƭƛƴŜŘΦ !ŎŎƻǊŘƛƴƎ ǘƻ ¢ƘƻƳŀǎ DƻǊŘƻƴΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΣ ƘǳƳŀƴ 
qualities, such as tolerance, ability to sympathize, capacity to neutralize negative behavior of 
the pupils, capacity to teach the pupils to solve their problems independently, should be 
owned by a teacher and are emphasized in the article. 

Significance and necessity of pedagogical profession is highlighted in the article. 
Great importance is attached to correct training of future teachers. The role of a teacher as a 
mediator between children and the system of ideas and humanity traditions is underlined. 
The topic of the article is conditioned by some tasks which are put before the teachers: 1) the 
formation of a young man who creatively and actively will affect the world, 2) the conditions 
that will give a person an opportunity to discover potential skills and talent. Great 
importance is also given to the ability of effective communication. 

The analysis of philosophical, psychological and pedagogical literature is fulfilled. 
¢Ƙŀƴƪǎ ǘƻ ƛǘ ǘƘŜ ƘƻƳŜ ŀƴŘ ŦƻǊŜƛƎƴ ǎŎƛŜƴǘƛǎǘǎΩ ǎŜŀǊŎƘŜǎ ƻŦ ƴŜǿ Ŏƻnditions and mechanisms of 
the younger generation upbringing by a teacher are confirmed. The scientists underline the 
ǘŜŀŎƘŜǊǎΩ ƴŜŜŘ ƛƴ basic knowledge, special training and constant self-learning. The problem 
ƻŦ ŀ ǘŜŀŎƘŜǊΩǎ ǘǊŀƛƴƛƴƎ ƛƴ ŀǉǳƛǊƛƴƎ ǎǇŜŎƛŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎƪƛƭƭǎ ƛǎ ŜȄŀƳƛƴŜŘ ōȅ ŀ ƭƻǘ ƻŦ ŦƻǊŜƛƎƴ 
teachers and researchers.  

However, the pedagogical heritage of Thomas Gordon (1918ς2002), a prominent 
American scholar, educator, researcher, psychologist, creator of his own methodology, founder 
of ζGordon Training Internationalη Ƙŀǎ ǊŜƳŀƛƴŜŘ ǳƴƴƻǘƛŎŜŘΦ .ǳǘ ƛǘΩǎ ŀ ǿŜƭƭ-known fact that he 
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devoted much of his time to research of the interrelations between the teachers and the 
students. As a prominent representative of communicative pedagogy Thomas Gordon wrote 
many books and articles concerning interpersonal communication about leadership, discipline, 
counseling, parenting, conflict resolution and democratic decision-making.  

The professional self-concept of a teacher in a retrospective of creative heritage of 
Thomas Gordon is analyzed and described. The activity of Thomas Gordon is studied. Special 
attention is devoted to the professional I-conception of a teacher in the retrospective of 
creative heritage of Thomas Gordon. The information about his life is given briefly. 

Today, Thomas Gordon is widely recognized thanks to his own teaching methods of 
effective communication and conflict resolution for parents, teachers, leaders. 

!ŎŎƻǊŘƛƴƎ ǘƻ ¢ƘƻƳŀǎ DƻǊŘƻƴΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΣ ƘǳƳŀƴ ǉǳŀƭƛǘƛŜǎΣ ǎǳŎƘ ŀǎ ǘƻƭŜǊŀƴŎŜΣ 
ability to sympathize, capacity to neutralize negative behavior of the pupils, capacity to teach 
the pupils to solve their problems independently, should be owned by a teacher and are 
emphasized in the article. 

Key words: Thomas Gordon, creative heritage, I-conception, pedagogical failure, 
tolerance, communicability. 
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͔͔͔ͪͨͪͤͭͯ͘ΌͭΈ ͚͎ͦͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͎ͨͦ͡Ύ͙͒ ͭ͊ ͣ͊ΌͭΈ ͎͙͚͋͊͊ͭ ͍͙ͻ͍͙͚ͦͤ 
͔ͨͦͭͤͼ͊͜͡Σ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͔ͨ͊ͤͤ͟͡Ύ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͎͒ͤͦͫͭ͜͜Σ ͍͎͙ͨͦ͊ ͒ͦ ͍ͫͦΊ͝ 
ˣ͊ͭΈ͍͟͜΅͙͙ͤΣ ͝͝ ͫͭͦͪ͜͜͝Σ ͍͔ͫͭͪ͒͗ͯΌͭΈ ͍͙ͫͦ͟͜ ͣͦͪ͊͡Έͤ͜ Ύͦͫͭ͟͜ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ 
ͤ͊ͪͦ͒ͯΦ ̂ ͍ͫͦ͝ͻ ΄͔͍;͔͍ͤͦͤ͊͘͟;͙ͻ ͨͪ͊ͼΎͻ ̑Φ ˽Φ ˿ͭͯͨ͊͟ ͎ͤ͊ͦͦ͡΄ͯΊ ͤ͊ ͍͔͙͚͟͜͡ 
͍ͨͤ͊͊͘͜͡Έ͚ͤ͜ ͜ ͍͙ͻ͍͚ͦͤ͜ ͪͦ͜͡ ͺͦ͡Έͦͪͯ͟͡Σ ͒ͦ Ύ͎ͦͦ͟ ͚ͨͦͫͭͤͦ͜ ͍͔͍ͪͭ͊ͫ͘Ύ 
ͯͪ͊ͤͫ͟͝Έ͙͚͟ ͙͔ͣͭͼΈΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͎ͨͦ͡Ύ͍͒͜ ˴ͦ͋͊ͪ͘Ύ Ί ͼ͙͙ͤͤͣ͜ 
͒͡Ύ ͫͯ;͊ͫͤͦ͝ ͫͭͦͪ͜͜͝ ͔͎͎͙ͨ͒͊ͦ͜͟Φ ˤ͙ͦͤ ͒͊ΌͭΈ ͎ͣͦͯ͘ ͎͙͋͡΄͔ ͙ͪͦͯͣͭ͘͘͜ 
͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜ ͍͙ͪͦͭͯ͘͟ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͦͫΎ͎͙ͤͯͭ ͭͯ ͪͦ͡ΈΣ Ύͯ͟ ͍͎͍͍͒ͪ͊͊͜͜ 
́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͯ ͍͔ͫͭ͊ͤͦͤͤ͜͡ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ΄͙ͦ͟͡Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˻͔ͪͣ͟͜ ͔͙͊ͫͨͭ͟ ͙ͫͭͦͪͦ͜͟-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͫͨ͊͒΅͙͙ͤ ̑Φ ˽ Φ ˿ ͭͯͨ͊͊͟ ͙͋ͯ͡ ͔͔ͨͪ͒ͣͭͦͣ ͎ͪͦ͘͡Ύ͒ͯ ͍ ͨͪ͊ͼΎͻ 
˻Φ x ͔͜͡ͼΈ͎ͦͦ͟ όмфртύΣ ˻Φ ˨ ͔͍͔ͪͤ͊͘͜ όмфртύΣ ˱Φ x ͔͔͍ͪͦͫ͘Έ͎ͦͦ͟ όмфсуύΣ 
˽Φ ˻ ͻ͔ͪͣͤ͊͜͟ όмфсфύΦ ˽ͪ͊ͼ͜ ͍;͔͎ͤͦͦ ͔͔ͪͦͣͤ͒ͯ͟ΌͭΈͫΎ ͍ ͎ͨͪͦͪ͊ͣ͊ͻ ͘͜ ͙͒ͭΎ;ͦ͝ 
͔͙ͭͪ͊ͭͯͪ͜͡ ͒͡Ύ ͔͙͍ͨ͒ͤͫͭͭͯͭ͜͜ όмфсмΣ мфспύΣ ͯ ͙ͤ͘͟͜ ζ˿͍͔ͦͭͫ͊͟Ύ ͙͙ͫͭͦͪͦ͟-
͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ ͙͔ͭͪ͊ͭͯͪ͊͡η όмфслύΣ ̂ͪ͊ͤͫ͟͝Έ͚͟͜ ˾͊͒ΎͤͫΈ͚͟͜ ˩ͤͼ͙͔ͦͨ͒͟͜͡͝Φ 
˹͊ͭͦͣͫͭ͜Έ ͔ͤ ͙͔ͨͪ͒ͤͦ͜͡ ͔ͤ͊͗ͤͦ͡͝ ͍͎͙ͯ͊ ͚͎ͦͦ ͍͚ͦͫͭͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͼͤͤ͜͜ 
͍͒ͦͣͦͫͭ͜͜ ͨͪͦ Ύͯ͟ ͣͫͭ͜ΎͭΈͫΎ ͍ ͊ͪͻ͍͙ͤ͜ͻ ͔͔͒͗ͪ͊͡ͻΦ 

ˤ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ ͫ͊ͣ͊ ͨͦͫͭ͊ͭΈ ̑Φ ˽ Φ ˿ ͭͯͨ͊͊͟Σ ͔͔ͨͪ͒ͯͫͣ͜Σ ͚͎ͦͦ 
͔͍ͭͪ͊ͭͯͪͦͤ͊͘͜͡;͜ ͭ͊ ͺͦ͡Έ͙͙ͦͪͫͭ͟͡;ͤ͜ ͨͪ͊ͼ͜ ͙ͫͭ͊͡ ͙͍͔͙ͨͪͪͭ͊ͭ ͍͎ͯ͊ͯ 
͙͍͒ͦͫ͒ͤ͜͟͜͡ [1]. ˹͊ͭͦͣͫͭ͜Έ ͫͯͭͦ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔ͭͦͪ͟ ͯ ͚͎ͦͦ ͎͔͚͋͊͊ͭͦ͊ͫͨͭͤ͟͜ 
ͫͨ͊͒΅͙ͤ͜Σ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͚͒͜ ͯ ͍ͭͦͪ;ͦͫͭ͜ ͙ͭͻ ;͙ ͤ͜΄͙ͻ 
͙ͨͫΈ͔͙͍ͣͤͤ͟͜Σ ͔ͦͪͣ͊͘͟ ́Φ ˥ Φ ͔͍̊;͔ͤ͊͟Σ ΅͔ ͚ ͒ͦͫ͜ ͔ͤ ͙ͫͭ͊͡ ͔͔ͨͪ͒ͣͭͦͣ 
͍͙͍;͔ͤͤΎ ͫͯ;͙͊ͫͤͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡Φ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͚͙͙͒ͫͤͭ͘͜ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͊ͤ͊͘͜͡ 
΄͔͍;͔͍ͤͦͤ͊͘͟;͙ͻ ͨͪ͊ͼΈ ̑Φ ˽ Φ ˿ ͭͯͨ͊͊͟Σ ͍͙Ύ͍͙͙ͭ ͚ ͍͙ͦ͋͐ͪͯͤͭͯ͊ͭ ͝ͻ ͍ͤ͊ͯͦͦ͟-
͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͔ͨͦͭͤͼ͊͜͡Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˢͤ ͊͘͜͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͫͨ͊͒΅͙͙ͤ 
̑Φ ˽ Φ ˿ ͭͯͨ͊͊͟ ͍͊ͫ͒͘͜;͙͍Σ ΅ͦ ͤ͊͘;ͤͯ ͍͎ͯ͊ͯ ͍ͤ͜ ͙ͨͪ͒͜͡Ύ͍ ͔ͨͪͦ͋ͣ͊ͣ͡ ͍͙ͻ͍ͦ͊ͤͤΎ 
͙͊ͫͦ͋͊ͣ͘ ͔͙ͭͪ͊ͭͯͪ͜͡Φ ˽͔͔ͪ͒ͣͭͦͣ ͚͎ͦͦ ͊͘ͼ͍͔͊ͤ͜͟͡Έ ͙͋ͯ͡ ͙ͨͭ͊ͤͤΎ Ύ͟ 
͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͫͣ͜Ω͝Σ ͭ͊͟ ͜ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͯ ΄ͦ͟͜͡Φ 
˯͎ͦͦ ͔ͨͪ΄͜ ͍͙ͪͦ͒͘͜͟ ͔͒͋͘͜͡Έ΄͎ͦͦ ͙ͣ͊͡ ͫͯͭͦ ͔͍ͭͪ͊ͭͯͪͦͤ͊͘͜͡;͙͚ ͻ͔͊ͪ͊ͭͪ͟Φ ̂ 
͙ͤͻ ͍͙͍ͫͭ͜͡Ό͍͙͊ͫ͡Ύ ͙ͨͭ͊ͤͤΎΣ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͙͗ͭͭΎͣ ͜ ͍ͭͦͪ;ͫͭ͜Ό ͍͙͙͒͊ͭͤͻ 
ͯͪ͊ͤͫ͟͝Έ͙͟ͻΣ ͋ͦͪͯͫ͜͡Έ͙͟ͻ ͜ ͚ͪͦͫͫ͜Έ͙͟ͻ ͙ͨͫΈ͔͙͍ͣͤͤ͟͜Φ ˿͔͔ͪ͒ ͙ͤͻ ˱Φ ̅ ͪ͊ͤͦ͟Σ 
˽Φ ˸ ͙͙͚ͪͤΣ ˸Φ ˴ ͦͼΌ͙͋ͤͫΈ͙͚͟Σ ˽Φ ˥ ͍ͪ͊͋ͦͫΈ͙͚͟Σ ˶͔ͫΎ ̂ͪ͊ͤ͊͟͟͝Σ ˽Φ ˽ ͊ͤ;Σ 
˱Φ ˹ ͔ͻͦ͒͊Σ ˻Φ ˨ ͦͤ;͔ͤͦ͟Σ ˽Φ ́ ͙;͙ͤ͊Σ ˽Φ ˥ ͍͋ͦ͜͡Σ ˤΦ ˴ ͔ͦͪͦͤͦ͟͡Σ ˸Φ ˶ ͔͍ͪͣͦͤͭͦΣ 
˶Φ ́ ͚ͦͫͭͦ͡Σ ˸Φ ˥ ͦͪΈ͙͚͟Σ ̒ͤ͊͟ ˴ͯͨ͊͊͡Σ ̒Φ ˴ ͦ͊ͫ͡Σ ˽͔ͭͪͯͫΈ ˣ͍ͪͦ͊͟ ͭ͊ ͤ͜Φ ̂ 
;͙͔͙ͫͤͤ͡ͻ ͨͪ͊ͼΎͻ ͫͯͣͫΈ͎ͦͦ͟ ͍ͤ͊ͯͦ͟ͼΎ ͙ͣͫͭͭ͜ΈͫΎ ͔ͤ ͭ͜͡Έ͙͟ ͙͙ͪͭ͟;͙͚ͤ ͊ͤ͊͘͜͡ 
͍͍ͭͦͪ͜Φ ˽͙͍͔ͪͪͭ͊Ί ͍͎ͯ͊ͯ ͒ͯͣ͊͟ ͍͊ͭͦͪ͊ ͨͪͦ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͔ͨͦͭͤͼ͊͜͡Σ Ύ͙͚͟ ͔͔ͤͫ ͍ 
ͫͦ͋͜ ͻͯ͒ͦ͗ͤΎ ͔ͭͪ͊ͭͯͪ͊͜͡ ͍͎͊͊͘͜͡Φ  
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˽͙͡Έͤͯ ͍͎ͯ͊ͯ ̑Φ ˽ Φ ˿ ͭͯͨ͊͟ ͙ͨͪ͒͜͡ΎΊ ́Φ ˥ Φ ̊ ͔͍;͔ͤͯ͟Σ ͍͔͙͍ͫͨͪ͊͒ͦ͡ 
͍͍͊͗͊Ό;͙ ͚͎ͦͦ ͍͙ͨͪͦ͒ͤͦͣ͜͟ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Φ ̒͟ ͍͒ͦͣͦ͜Σ ͙ͨͫΈ͔͙ͣͤͤ͟ 
͔ͤ ͙͊͘͡΄͙͍ ͔ͫͨͼ͊͜͡Έ͙ͤͻΣ ͫͯͭͦ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼΈΣ ͔͊͡ ͚͎ͦͦ ͨͪͦ͊͘ ͚ ͔ͨͦ͘͜ΎΣ 
΅͔͙͙ͦ͒ͤͤ͟ ͚ ͔ͨͫͭͦ͜͡Ύ͚ͪ͜ ͙ͤ͊ͫ;͔ͤ͜ ͙͒ͯͣ͊ͣ͟Σ ͍ͣͪͯ͊ͤͤ͜͟Ύ͙ͣΣ ͙ͨͦͪ͊͒͊ͣ 
΅ͦ͒ͦ ͍͙ͦͫͭ͜ ͭ͊ ͍͙ͻ͍ͦ͊ͤͤΎ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͣͦͦ͒͜͡Φ 

˭͎͙͊͒͟ ͨͪͦ ΄͔͍;͔͍ͤͫ͟͜Έ͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒͜͝ ͤ͊͘ͻ͙ͦ͒ͣͦ  ͍ ͍ͪͦ͒͊͘͜͟ͻ 
̑Φ ˽ Φ ˿ ͭͯͨ͊͊͟Σ Ύ͟͜ ͔ͤ ͣ͊ΌͭΈΣ ͤ͊ ͔ͨͪ΄͙͚ ͎ͨͦ͡Ύ͒Σ ͨͪΎ͎ͣͦͦ ͍͒ͤͦ͜΄͔ͤͤΎ ͒ͦ 
˴ͦ͋͊ͪ͘ΎΦ ́͊͟Σ ͯ ͫͭ͊ͭͭ͜ ζ̅ͦ͡Έͦͪ͟͡ ͜ ͔͎͎ͨ͒͊ͦ͊͜͟η ͍ͤ͜ ͎͊͒ͯ͘Ί ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ ͒͡Ύ 
͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͔͙ͭ͘ ͨͪͦ ͨͦͼ͍͍ͤͦͯ͊ͤͤ͜Ύ ͙͙͊ͫ͊ͣ͟͟͡ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Υ 
ζ́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͍ ͙ͫͭ͜͡ ͒ͦ ˤ͊ͪͺ͔ͦͦͣ͡Ύ ͔͍̊;͔ͤ͊͟ ͍͒͜ т ͎ͪͯ͒ͤΎ мурф ͪͦͯ͟ 
͙͍ͨͫ͊Υ ζ˸͙͊ͭΣ ͙ͦ͟͡ ͪͦͯͣͤ͊͘ ͭ͊ ΅͙ͪ͊Σ ͭͦ ͚ ͙͒ͭ͜ ͍͙͚͒ͯͭΈ ͯ ͡Ό͙͒Σ ͻͦ; 
͙ͨͦͨ͒ͭͤͤ͜ΌΤ ͊ ͻͦ; ͍ͦ͒ͯͦ͊ͤ͊͟Σ ͭ͊ ͔͋͘ ͪͦͯͣͯ͘Σ ͔͋͘ ͔ͫͪͼΎΣ ͭͦ ͚ ͙͒ͭ͜ ͍͙ͪͦͫͭͯͭΈΣ 
Ύ͟ ͔ͭ ͔͒͊͡΅ͦ ͍ ΄͙ͤͯ͟η ώпΣ морϐΦ 

 ʕ͙ͦͨͫ͜ ͔͍ͣ͊ͭͪ͊͜͜͡ ͺͦͤ͒ͯ ˨͔͍͎ͪ͗͊ͤͦͦ ͊ͪͻ͍ͯ͜ ˿ͯͣͫΈͦ͟͝ ͦ͋͊ͫͭ͜͡ ό˨ˢ˿˻ύ 
ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͚͎ͫͭͦͦ͜͟ ͔͔ͤͭͪͫͯ͜ ͒ͦ ͍ͭͦͪ;ͦͫͭ͜ ͍͔͙͎ͦͦ͟͡ 
˴ͦ͋͊ͪ͘ΎΣ Ύ͙͚͟ ͯ ͎ͣͦͦ͒ͦͦ͡ ͙͍͒ͦͨͫͯ͊;͊ ͍͙͙ͤ͟ ΅͔ ͍ ол-ͭ͜ ͙ͪͦ͟ ͙͎ͣͤͯͦͦ͡ 
ͫͭͦͭͭ͜͡ΎΦ ˹͙͊͘͟ ͚͎ͦͦ ͔͚ͫͭ͊ͭ όζ͔͙̋ͦ͒ͤͤ͟ ͔͍̊;͔ͤ͊͟η όмфофύΣ ζ˹͊ ͎͙ͣͦ͜͡ 
͔͍̊;͔ͤ͊͟η όмфплύΣ ζ˻͋ͪ͊͘ ͔͍̊;͔ͤ͊͟η ό͔ͪͼ͔ͤ͘͜Ύ ͤ͊ ͍ͨͦͫͭ͜Έ ˻Φ ˱͡Έ;͔ͤ͊͟ 
ζ˽͔͔ͭͪ͋ͯͪ͘Έ͊͟ ͦͫͤ͜Έηύ όмфпсύΣ ζ͔͍̊;͔ͤͦ͟ ͜ ͍ͫͦ͡ΩΎ͍ͤͫͭͦη όмфпуύΣ ζ͔͍̊;͔ͤͦ͟ 
͚ ˥͔ͪͼ͔ͤη όмфрмύΣ ζ͔͍̊;͔ͤͦ͟ ͍ ͋ͦͪͯͫ͜͡Έ͚͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡η όмфрнύΣ 
ζ˽͔͔͍ͪ͋ͯ͊ͤͤΎ ͔͍̊;͔ͤ͊͟ ͤ͊ ˿ͯͣ΅͙ͤ͜η όмфрсύΣ ζ̅ͦ͡Έͦͪͤ͟͜͡ ͙͙͊ͨͫ͘ 
́Φ ̊ ͔͍;͔ͤ͊͟ ͍ ͤ͊΄ͦͣͯ ͪ͊͟͝η όмфслύΣ ζˣ͍ͯ͊ͪ͟ ́Φ ˥Φ ͔͍̊;͔ͤ͊͟η όͫͭ͊ͭͭΎ 
͍ͤ͊͒ͪͯͦ͊ͤ͊͟ ͍ ͫ͜;ͤ͜ мфсн ͪͦͯ͟ ͍ ͯͫ͜ͻ ͚͙ͪ͊ͦͤͤͻ ͎͔͊ͭ͊͘ͻ ͙̂ͪ͊ͤ͟͝Τ ͙ͤ͊ͨͫ͊ͤ͊ ͤ͊ 
͍͔͊ͣͦͤͤ͘͡Ύ ˾ˢ́ˢ̂ύ όмфснύΣ ζ̅ͦ͡Έͦͪ͟͡ ͯ ͍͋ͯ͊ͪ͟͜ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟η όмфснύΣ 
ζˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ́Φ ˥ Φ ̊ ͔͍;͔ͤͦͣ͟ ͺͦ͡Έͦͪͯ͟͡ ͘ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦΌ ͔ͣͭͦΌη 
όмфсоύύ ͭ͊ ͤ͜Φ ͙͍ͨͪͫΎ;͔ͤ͜Σ Ύ͟ ͙ͣ ͋͊;͙ͣͦΣ ͙ͪͤͣ͘͜ ͙ͨͭ͊ͤͤΎͣ 
΄͔͍;͔͍͍ͤͦͤ͊ͫͭ͊͘͟Φ ˢ͔͡ ͔͔͔͋ͨͪ͘;ͤͦΌ Ί ;͊ͫͦͣ ͣͨ͜͜͡ͼ͙ͭͤ͊Σ ͔͊͡ ͍͔͍͔ͨͤͤ͊ 
͒ͯͣ͊͟ ͙͒ͦͫ͒ͤ͊͜͟͡ ͨͪͦ ͍͙ͻ͍͙͚ͦͤ ͔ͨͦͭͤͼ͊͜͡ ͤ͊͒͋͊ͤΈ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͙͊ͫ͊͟͟͡Φ  

˻ͫͭ͊ͭͦ;ͤͦ ͼ͜ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͚ͤ͊͘΄͙͡ ͍͔ͭͤͤ͜͡Ύ  ͍ ͔͍͔͙͚ͤ͟͜͡ ͊͘ 
ͦ͋ͫΎ͎ͦͣΣ ͔͊͡ ͙ͨͪͤͼ͙͍͚ͨͦ͜ ͨͪ͊ͼ͜Σ Ύ͊͟ ͣ͊Ί ͎ͯ͊͊͘͡ΈͤΌ͍͊͡Έ͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟Σ ς 
ζ́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͚ ͤ͊ͪͦ͒ͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟ηΦ ̂ ͚ͤ͜ ̑Φ ˽ Φ ˿ ͭͯͨ͊͟ ͯͭͦ;ͤΌΊ ͍ͫͦΊ 
ͭͯͣ͊͡;͔ͤͤΎ ͔ͭͪͣͤ͊͜ ζͤ͊ͪͦ͒ͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟ηΣ ͫͯ͡΄ͤͦ ͍͊ͯ͊͗ͯ͘ΊΣ ΅ͦ ͍ͤ͜ ͨͦͪΎ͒ 
͘͜ ͨͦͤΎͭͭΎ͙ͣ ζͤ͊ͪͦ͒ͤ͊ ͙ͣͯ͊͘͟ηΣ ζ͔ͤ͊ͪͦ͒ͤ ͙͔ͣͫͭͼ͍ͭͦηΣ ζͤ͊ͪͦ͒ͤ͊ 
͔͙ͣ͒ͼ͙ͤ͊η ͣ͊Ί ͍ͨͪ͊ͦ ͤ͊ ͍ͫͤͯ͊ͤͤ͜Ύ ͚ ͍͙͚ͤ͊ͯͦ͟ ͍͙͗ͭͦ͟ [3, 85]Φ ̂;͔͎ͤͦͦ 
͙͍ͨͪ͊͋͡ΌΌͭΈ ͙͒ͯͣ͟ ˴ͦ͋͊ͪ͘Ύ ΅ͦ͒ͦ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͨͦΊ͍͙͒ͤͯ͊ͭ ͒ͦͫΎ͎͔ͤͤͤΎ 
͍ͤ͊ͯͦͦ͟͝ ͭ͊ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͘ ͤ͊ͪͦ͒ͤͦΌ ͙͔ͫͫͭͣͦΌ 
͍͙ͻ͍ͦ͊ͤͤΎΦ ˭͍͔͔ͪͤͤͤΎ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ ͒ͦ ͎ͭͦͦ;͊ͫͤͦ͝ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ 
̑Φ ˽ Φ ˿ ͭͯͨ͊͟ ͍͍͊͗͊Ί ͍͙͙͒͊ͭͤͣ ͒ͦͫΎ͎͔ͤͤͤΎͣ ͯ ͍͙ͪͦͭͯ͘͟ ͍ͦͫͭͤ͜Έͦ͝ ͍͙ͫͨͪ͊Φ 
˿͔͊ͣ ͙ͫ͊͡ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͙ͫ͊͡ ͤ͊ͪͦ͒ͤͦͫͭ͜ ͎ͣͦ͊͡ ͋ ͍͙͙ͦ͒ͦͪͦͭ͘ 
͎ͭͦͦ;͊ͫͤͯ ΄͟͜͡Έͤͯ ͙͔ͫͫͭͣͯ ͍͙ͦͫͭ͜Σ ͍͔ͫͨͦͭͦͪͤͯ ͫͤͯ͜Ό;͙͙ͣ ͨͦͪΎ͙͒͊ͣ͟Φ 
˻͔ͪͣͯ͟ ͍͎ͯ͊ͯ ͍͔ͪͭ͊͘Ί ͫͯͣͫΈ͙͚͟ ͍͔ͤ͊ͯͦ͟ͼΈ ͤ͊ ͍͙ͻ͍ͦͤͯ ͪͦ͡Έ ͯͫͤͦ͝ ͤ͊ͪͦ͒ͤͦ͝ 
͍ͭͦͪ;ͦͫͭ͜Σ ͒ͦ Ύͦ͟͝ ͚ͨͦͫͭͤͦ͜ ͍͔͍ͪͭ͊ͫ͘Ύ ˴ͦ͋͊ͪ͘Φ ˣ͎͙͚͊͊ͭ ͍͙ͻ͍͙͚ͦͤ ͔ͣ͊ͭͪ͊͜͡ 
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ͣͫͭ͜ΎͭΈΣ ͔ͦͪͣ͊͘͟Σ ͙͒ͯͣΣ ͙͙ͨͪ͊͘͟͟ ͭ͊ ͙͍ͨͪͫ͜͡ΩΎΦ ζ˿͔͊ͣ ͍͙ͦͤ ͍;͊ͭΈ Ί͒ͤͦͫͭ͜ 
ͣ͗͜ ͍ͫͦͦͣ͡ ͜ ͒ͦͣ͜͡Σ ͙͟͡;ͯͭΈ ͒ͦ ͙͍͊ͭͤͦͫͭ͟͜Χ ͍͙͙͍ͪ͊͟ΌͭΈ ͙͍ͤ͒͒ͯ͊ͣ͘͜͜͜͡Σ 
͙͡ͼ͔͍ͣͪͫͭͦ͜Σ ͚͋͊͒ͯ͗ͫͭ͜Έ ͒ͦ ͡Ό͙͙͒ͤΦ ̆ͯ͒ͦ͗ͤΎ ͍͔͒ͦͪ΄͔ͤͫͭ͜Έ ͼ͙ͻ ͍͍ͭͦͪ͜Σ ͝ͻ 
͔ͣͦͼ͚ͤ͊͜ ͙ͫ͊͡ ͭ͊ͦ͗͟ ͣ͊Ί ͔͙ͤ͊͋Ύ͔͟ ͔͎͎ͨ͒͊ͦ͜;͔ͤ ͤ͊͘;͔ͤͤΎη ώоΣ ууϐΦ ̅͊ͻ͍͔͜ͼΈ 
͘͜ ͙͊ͫ͟͡;ͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͺͦ͡Έ͙ͦͪͫͭ͟͡ ͜ ͔͎͎ͨ͒͊ͦΣ ͚̑ͪ͜ ˽͔͍͙ͭͪͦ; 
͔͍͔ͯͨͤͤͦ ͍͙͒ͦͦ͒ͭΈ ͒͜Ί͍ͫͭ͜Έ ͜ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͎ͨͦ͡Ύ͍͒͜ 
́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟Σ Ύ͙͚͟ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͍͎ͫͦͦ ͔͍͎͎ͤ͒ͦͦͦ ͍ͭͦͪ;͎ͦͦ ͙͗ͭͭΎ 
͔͎͙͍ͤ͊ͨͦͦ͡͡ ͎͍͍ͨͪͦͨ͊ͯ͊ ͪ͊͟΅͜ ͒ͦͫΎ͎͔ͤͤͤΎ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ 
͙͍͍ͦͪͫͭͯ͊ͫ͟Ύ ͝͝ ͤ͊͒͋͊ͤͤΎ͙ͣ ͭͦ͒͜Σ ͙ͦ͟͡ ͙͍ͨͫ͊ ͍ͫͦ͝ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͍͙ͭͦͪΦ 
́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ Ύ͟ ͎ͪͦͣ͊͒Ύ͙ͤͤ͊  ͚ ͨ͊ͭͪͦͭ͊͜ ͔ͤ ͎͙ͣͦ͡ ͔ͤ ͻ͍͙͡Ό͍͙͊ͭ 
͔͙ͨͪͦ͋ͣ͡ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ΄͙ͦ͟͡Σ ͍ͤ͜ ͔͒ͯ͗ ͔͒ͦ͋ͪ ͍ͤ͊͘Σ  ͯΎͦͣͯ͟ ͍͙ͫͭ͊ͤͦ΅͜ 
͔͔͍ͨͪ͋ͯ͊͊͡ ͤ͊ͪͦ͒ͤ͊ ͍ͦͫͭ͊͜Φ 

˹͊ ͭ͜͡ ͔͙ͦͪͣ͟ͻ ΄͔͍;͔͍ͤͫ͟͜Έ͙͟ͻ ͍͍ͭͦͪ͜ ͙ͪͤ͘͜ͻ ͍͗͊ͤͪ͜ ό͍ͨͦͫͭ͜Έ 
ζx ͙͔ͤ͘͡ͼ·ηΣ ζ˽͎ͪͦͯ͊͟͡ ͫ ͍ͯ͒ͦͦ͡Έ͍͙͔ͫͭͣ ͙ ͔ͤ ͔͋͘ ͙ͣͦͪ͊͡ηΣ ͔͙ͨͦͣ 
ζ˥͚͙͊͒͊ͣ͊͟ηΣ ζ˹͚͙͊ͣ;͊͟ηΣ ζ˴ͤΎ͎͙ͤΎηΣ ͙ͤ͊͘͟ ͔͚ͨͦ͘͜ύ ̑Φ ˽ Φ ˿ ͭͯͨ͊͟ 
͔͒ͣͦͤͫͭͪͯΊ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͎ͨͦ͡Ύ͙͒ ͙ͨͫΈ͔͙ͣͤͤ͊͟Σ ͚͎ͦͦ ͍ͣͪͯ͊ͤͤ͜͟Ύ ͨͪͦ 
͋͡ ͎͍͙͚͊ͦͭͦͪͤ ͍͙͍ͨ͡ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Φ ˿͔͊ͣ ˴ͦ͋͊ͪ͘ ͍͙͍͒ͦͨͦͤ ͜ ͍ͭͦͪ;ͦ 
͍͙͍ͪͦͤͯ͘ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒͜͝ ˥Φ ˿ Φ ˿ ͍͙ͦͦͪͦ͒͟Σ Ύ͟͜ ͤ͊͘;ͤͦ ͍͙͙ͨͤͯ͡͡ ͤ͊ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͒ͯͣ͟ ͍ ̂ͪ͊ͤ͟͜͝Φ ́͊ͯ͟ ͍͙ͫͦͯ͟ ͦͼͤͯ͜͟ ͒͊Ί ͍;͔͙͚ͤ 
͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͒ͦͪͦ͋ͯ͟ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟Φ 

˹͙͊ͨͪͤ͟͜ͼ͜ р0-ͻ ς ͤ͊ ͨͦ;͊ͭͯ͟ сл-ͻ ͍ͪͦ͟͜ ̆̆ ͫͭͦͭͭ͜͡Ύ ̑Φ ˽ Φ ˿ ͭͯͨ͊͟ 
͍͒͜ͻ͙ͦ͒ͭΈ ͯ ͍ͫͦ͝ͻ ͨͪ͊ͼΎͻ ͍͒͜ ͔͎͒ͦͦ͊͘͜͜͡ͼ͜͝ ͨͦͫͭ͊ͭ͜ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ ͭ͊ ͍͙ͫͭͯͨ͊Ί ζ͘ 
͎ͤ͊͋͊͊ͭͦ ͙͎ͦͪͤ͊͜͡Έͤ͜΄͙ͣ ͜ ͍͙ͫ͗ͣ͜ ͔ͣ͊ͭͪ͊ͦͣ͜͡η ώмΣ нплϐΣ ͍ͨͦΩΎ͙͊ͤͣ͘ ͘͜ 
ͣͫ͜ͼ͔͍͙ͣ ͪ͊͟Ί͍ͤ͊͘;͙ͣ ͔͊ͫͨͭͦͣ͟ όζ˽͔͔͍ͪ͋ͯ͊ͤͤΎ ́Φ ˥ Φ ̊ ͔;͍͔ͤ͊͟ ͤ͊ ˿ͯͣ΅͙ͤ͜η 
όмфрсύΣ ζ̅ͦ͡Έͦͪͤ͟͜͡ ͙͙͊ͨͫ͘ ́Φ ͔͍̊;͔ͤ͊͟ ͍ ͤ͊΄ͦͣͯ ͪ͊͟͝η όмфсмύ ͭͦ΅ͦύΦ 

́͊ͦ͗͟ ͯ ͼ͔͚ ;͊ͫ ͍͙ͻ͙ͦ͒ͭΈ ͟͜͡Έ͊͟ ͔͚ͫͭ͊ͭ ͯ;͔͎ͤͦͦΣ ͙͍ͨͪͫΎ;͔͙ͤͻ 
͍͊ͤ͊ͦ͘͜͜͡ ζˣ͍ͯ͊ͪ͟Ύ Ό͎͗ͤͦͪͯͫͫͦͦ͟η όζˣ͍ͯ͊ͪ͟ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟η όмфсмύΣ 
ζ̅ͦ͡Έͦͪ͟͡ ͯ ζˣ͍ͯ͊ͪ͟͜η ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟η όмфснύΣ ζ̅ͦ͡Έͦͪ͟͡ ͯ ζˣ͍͔ͯ͊ͪ͟ 
Ό͗ͤͦͪͯͫͫͦͣ͟η ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟η όмфснύΣ ζˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ́Φ ˥ Φ ̊ ͔͍;͔ͤͦͣ͟ 
ͤ͊ͪͦ͒ͤͦ͝ ͍ͭͦͪ;ͦͫͭ͜ ͘ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦΌ ͔ͣͭͦΌ ό̅ͦ͡Έͦͪ͟͡ ͯ ζˣ͍ͯ͊ͪ͟͜η 
́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ύη όмфсоύΣ ζ́Φ ˥ Φ ̊ ͔͍;͔ͤ͟ ͦ͜ ͤ͊ͪͦ͒ͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟η όмфспύύΦ ́͊͊͟ 
͍͙ͨ͒͜΅͔ͤ͊ ͍͎ͯ͊͊ ͒ͦ ζˣ͍ͯ͊ͪ͟Ύη ͼͦͣ͜͟͡ ͪͦͯͣ͊͘͘͜͡Φ ̇Ύ ͔͍͔͙ͤ͊͟͡ ͔͍̊;͔͍ͤͦ͊͟ 
͙ͤ͗͊͟͟ ͍͙ͣͦ͋ ͒ͦ͒͊Ί ͚ͦͫͭ͊ͤͤ͜ ΄͙ͭͪͻ ͒ͦ ͨͦͫͭ͊ͭ͜ ͙ͨͫΈ͔͙ͣͤͤ͊͟-ͨ͊ͭͪͦͭ͊͜Φ 

ˤ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ ͍͎ͫͦͦ ͙͗ͭͭΎ ́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͎͍ͤ͊ͣ͊͊ͫΎ ͙͋ͯͭ ͙͙ͦͪͫͤͣ͟ 
͚ͪ͒ͤ͜͜ ΄ͦ͟͜͡Φ ˤͤ͜ ͪ͊͒ͫͤͦ͜ ͍ͯͫͭͪ͘͜ ͍ͫͭͯ͘͜͟ ͨͪͦ ͍͙͒ͪͭͭ͜͟Ύ ͍ ̂ͪ͊ͤ͟͜͝ ͔ͤ͒͜͡Έ͙ͤͻ 
΄͟͜͡ ͜ ͒͡Ύ ͙ͤͻ ͙͍ͤ͊ͨͫ͊ ζˣ͍ͯ͊ͪ͟Έ Ό͙͚͗ͤͦͪͯͫͫ͟ η ό˿˽͋ΦΣ мусмύΣ Ύ͙͚͟ ͚͍͊ͣ͊͘ 
͔ͦ͒ͤ ͘ ͍͙ͨͪͦ͒ͤ͜ͻ ͣͫ͜ͼΈ ͍ ͫͭͦͪ͜͜͝ ͍͙ͦͫͭ͜  ͚ ͯ͟͡Έ͙ͭͯͪ ͙̂ͪ͊ͤ͟͝Φ ζˣ͍ͯ͊ͪ͟Έ 
Ό͙͚͗ͤͦͪͯͫͫ͟ η ͣ͊Ί ͭ͊͟͜ ͙ͪͦ͒͘͜͡Υ ͊͋ͯ͊͘͟Σ ͙ͫ͊͒͟͡Σ ͼ͙ͺ͙ͪΣ ͜͡;͋͊Σ ͔͍͙͚ͭͫͭͦ͟ 
͔ͣ͊ͭͪ͊͜͡Σ ͤ͊ Ύͦͣͯ͟ ͍;͊ͭΈͫΎ ;͙͙ͭ͊ͭΦ ˯͎ͦͦ ͍͔͙͍ͫͨͪ͊͒ͦ͡ ͣͦ͗ͤ͊ ͍͍͙͊͗͊ͭ 
͍ͤͦ͊ͭͦͪͫΈ͙ͣ͟Σ ͋ͦ ͍ͤ͜ ͤ͊͘;ͤͦ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍͒͜ ͍͍͋ͯ͊ͪ͟͜ ͎ͭͦͦ ;͊ͫͯ 
ό͔͚͍̊ͦͫ͟Έ͎ͦͦ͟Σ ˥͊ͼͼͯ͊͟Σ ˭͍ͦͦͭͦ͊͡ύΣ ΅ͦ ͤ͊ͼ͜͡Ό͍͙͊͡ ͔͚͒ͭ͜ ͤ͊ ͍͙͍;͔ͤͤΎ 
͔͙ͤͪͦͯͣ͘͘͜͡ͻ ͍ͫ͊͒͟͜͡Σ ͍ͤ͊͘Σ ͍͋ͯ͟Σ ͜ ͊ͦ͘ͻͦ;ͯΊ ͯ;͍ͤ͜ ͒ͦ ͍͎ͫ͒ͦͣͦͦ͜ ;͙ͭ͊ͤͤΎΣ 
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͙͔ͦͫͣͫͤͤ͡Ύ ͨͪͦ;͙͎ͭ͊ͤͦͦΦ ̂ ͍͋ͯ͊ͪ͟͜ ͙͋ͯ͡  ͚ͺͦ͡Έͦͪͤ͟͜͡ ͍͙ͭͦͪΥ ͙͙ͨͪ͊͘͟͟ ͭ͊ 
͙͍ͨͪͫ͜͡ΩΎΣ ͤ͊ͪͦ͒ͤ͜ ͙͒ͯͣΣ ͤ͊ Ύ͙͟ͻ ́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͎͍ͨͪ͊ͤͯ ͺ͍͙ͦͪͣͯ͊ͭ ͒ͯ΄͜ 
Ό͙ͤͻ ͍͍ͫͨͭ͜͜;͙͙͍ͤ͘͟͜Φ 

̂ ͊ͤ͊͘͘;͔͙ͤͻ ͫͭ͊ͭͭΎͻ ̑Φ ˽ Φ ˿ ͭͯͨ͊͟ ͎ͤ͊ͦͦ͡΄͍͍ͯ͊Υ ζˤ͔ͫΈ ͣͫͭ͘͜ 
ζˣ͍ͯ͊ͪ͟Ύη ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ͯͨͦͪΎ͙͒ͤ͟ ͍͒͋͊ ͔ͤ ͙͡΄͔ ͨͪͦ ͍͙ͫͦͯ͟ Ύͫͭ͟͜Έ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ Ύ͙͚͟ ͍͒͊ ͙͋ ͯ;ͤΎͣ ͔͍ͨͤ͜ ͤ͊ͤͤ͘ΎΣ ͙ͫͨͪΎ͍ ͍͙͍ͪͦͭͦ͘͟͜ 
͝ͻ ͨ͊ͣΩΎͭ͜Σ ͍ͣͤͤ͜Ό ;͙͙ͭ͊ͭΣ ͙͙ͨͫ͊ͭ ͚ ͪ͊ͻ͍͙ͯ͊ͭΦ ̂ ͼ͔ͤͭͪ͜ ͍͎͙ͯ͊ ͔͍̊;͔ͤ͊͟ ͙͋ͯ͡ 
͍͊͒͊ͤͤ͘Ύ ͍͙ͻ͍͎ͦͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ ͍͙́ͦͪΣ ͍ͣ͜΅͔ͤ͜ ͍ ͙ͤ͘͟͜Σ ͙ͨͪͣͯ΄͍͙ͯ͊͡ 
͙͊ͣͫ͘͡Ό͍͙͊ͭͫΎ ͤ͊͒ ͙ͭͣΣ ΅ͦ ζ͔͒ͦ͋ͪ ͚ ΅ͦ ͎ͨͦ͊ͤͦηΣ Ύ͙ͣ͟ ͫ͒͜͡ ͙͋ͯͭ ͜ 
ͭΦ ͒ Φη [5, фнϐΦ ˢ͍ͭͦͪ ͊ͤ͊ͯ͘͜͡Ί ͙͚ͨͦ͒͊ͤ ́Φ ˥ Φ ̊ ͔͍;͔ͤͦͣ͟ ͺͦ͡Έ͙͚ͦͪͤ͟͡ 
͔ͣ͊ͭͪ͊͜͡ ς ͙͒ͯͣ ͭ ͙͙͊ͨͪ͊͘͟͟ ς ͜ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ζ͍͔͔ͪͤͤͤ͘Ύ ͒ͦ ͺͦ͡Έͦͪͯ͟͡ ͍ 
͍ͤ͊;͊͡Έ͚ͤ͜ ͪͦ͋ͦͭ͜ ͙͍ͪͦͪ͊ͦ͘͟͡ ͔͔ͨͪ͒ ͯ;ͤΎ͙ͣ ͎͍͋͊͊ͭͫͭͦ ͚ ͪ͊ͫͯ͟ ͪ͒ͤͦ͜͝ ͍͙ͣͦΣ 
͍͒͊͊ͦ͡ ͣ͝ ͙ͪ͊͘͘͟ ͍͙͎ͫͦͦͭͦͦ͟ ͎ͤ͊ͪͦ͒ͤͦͦ ͍ͫͦ͊͡η ώрΣ фпϐΦ ˿ͭ͊ͭͭ͜ ͣͫͭ͜ΎͭΈ ͔ͤ 
͙͡΄͔ ͔͍ͭͪ͊ͭͯͪͦͤ͊͘͜͡;͙͚ ͔͊ͫͨͭ͟Σ ͊ ͚ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤΣ ͯ;͔͙͚ͤ ͎ͪͦ͘͡Ύ͒͊Ί 
ζˣ͍ͯ͊ͪ͟η ͪ͘͟͜Έ ͙ͨͪͣͯ͘ ͤ͊ͪͦ͒ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ Ύͯ͟ ζ́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͨͪͦͭΎ͎ͦͣ 
ͯͫΈ͎ͦͦ ͍͎ͫͦͦ ͔͍͎͎ͤ͒ͦͦͦ ͍ͭͦͪ;͎ͦͦ ͙͗ͭͭΎ ͔͎͙͍ͤ͊ͨͦͦ͡͡ ͎͍͍ͨͪͦͨ͊ͯ͊Χ 
͙͍͍ͦͪͫͭͯ͊ͫ͟Ύ ͝͝ ͤ͊͒͋͊ͤͤΎ͙ͣ ͭͦ͒͜Σ ͙ͦ͟͡ ͙͍ͨͫ͊ ͍ͫͦ͝ ͍͙ͭͦͪη ώоΣ усϐΦ 

̑Φ ˽ Φ ˿ ͭͯͨ͊͟ ͎ͪͦ͘͡Ύ͒͊Ί ζˣ͍ͯ͊ͪ͟Έ Ό͙͚͗ͤͦͪͯͫͫ͟ η, ͔͔ͨͪ͒ͯͫͣ͜, Ύ͟ 
ͨ͒ͪͯ͜;͙ͤ͟ ͘͜ ͙ͨͦͭͯ͗ͤͣ Ύ͍ͫͪ͊ͦ͟ ͍͙ͻ͍͙ͦͤͣ ͨ͒͐ͪͯͤͭ͜ΎͣΣ ͔ͨ͒ͪͫ͜͟͡ΌΌ;͙ 
͍͔͙͔͟͡ ͔͎͎ͨ͒͊ͦ͜;͔ͤ ͤ͊͘;͔ͤͤΎΣ Ύ͔͟ ͙ͨͫΈ͔͙ͣͤͤ͟ ͍͍ͤ͊͒͊͊ ͚ͤ͊ͪͦ͒ͤ͜ ͍ͭͦͪ;ͦͫͭ͜Φ 
˭ͪ͊͊ͣ͘͟ ͺͦ͡Έͦͪͯ͟͡ ͍ ζˣ͍ͯ͊ͪ͟͜η ͍͍͔͔͒͒ͤͦ͜ ͚͔ͣ͊͗ ͍͙ͨͦͦͤͯ͡ ͙͙ͤ͗͟͟Σ 
͍͟͡Ό;͊Ί ͫΌ͙͒ ́Φ ˥Φ ͔͍̊;͔ͤͦ͟ ͚ ͔ͦͪͣ͟͜ ͙͍͙ͯͪ͟ ͘ ͍͙͊ͫͤ͡ͻ ͍͍ͭͦͪ͜Φ 

̂;͔͙͚ͤ ͙͙͍ͨͪͫͨͦ͟͜͡ ͊ͤ͊ͯ͘͜͡Ί ͚͔ͣ͊͗ ͦ͗ͤͯ͟ ͫͭͦͪͤͯ͜͟ ΄͔͍;͔͍ͤͫ͟͜Έ͎ͦͦ͟ 
͔ͭͫͭͯ͟  ͚͒ͦͻ͙ͦ͒ͭΈ ͍͙͍ͫͤͦͯ͟Σ ΅ͦ ͙ͨͪ ͍͚ͫ͜ ζͪͤͦͣ͊ͤͭͤͦͫͭ͘͜͜͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͔ͣ͊ͭͪ͊ͯ͜͡ ζˣ͍ͯ͊ͪ͟Ύη ͍ͨ͊͒͊Ί ͍ ͦͦ͟ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͚͎ͦͦ ͤ͊ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜ ͯ 
͒ͯͫ͜ ͔͙͒ͣͦͪ͊ͭ͟;͙ͤͻ ͜ ͎͙ͯͣ͊ͤͫͭ͜;͙ͤͻ ͔͚͒͜η ώрΣ 92]. 

̂ ͫͭ͊ͭͭ͜ ͍͔ͪͭ͊͘ΊͭΈͫΎ ͍͎ͯ͊ͯ ͤ͊ ͔ͭΣ Ύ͟͜ ͺͦ͡Έͦͪͤ͟͜͡ ͙͗͊ͤͪ ͙͍͊ͭͯ͟Ί 
́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͯ ͍ͫͦΊͣͯ ͨ͒ͪͯ͜;͙ͤͯ͟Φ ͔̇ ζ˨ͯͣ͊ ͨͪͦ ͙ͨͪΎ͙ͭͤͫΈ͎ͦͦ͟ ͍͙ͨͦͨͦ;͊ 
˻͔ͫ͟͜͡Ύη ͭ͊ ζ˨ͯͣ͊ ͨͪͦ ˸͊ͪͯͫΌ ˣ͎͍ͦͯͫ͊ͯ͟͡ηΦ ̇͜ ͍͙ͭͦͪΣ ͍͍͊͗͊Ί ͙͒ͦͫ͒ͤ͜͟͡Σ 
́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͍ͦ͋ͪ͊ Ύ͟ ͍͙͍͊͗͜͡ ͘ ͍͙ͻ͍͎ͦͤͦͦ ͎ͨͦ͡Ύ͒ͯΦ ˽͔ͪ΄͊ ͒ͯͣ͊ ͍;͙ͭΈ 
͎͍͋͊ͦͪͦ͒ͫͭͯ͡Σ ͎ͯͣ͊ͤͣͯ͘͜Σ ͎͒ͪͯ͊ ͊͟ͼ͔ͤͭͯΊ ͍͎ͯ͊ͯ ͤ͊ ͍͙ͻ͍ͦ͊ͤͤ͜ ͙ͨ͊ͭͪͦͭͣͯ͘͜Σ 
ζ͙ͨͪ ͼΈͦͣͯ ͒͡Ύ ͔ͨͦͭ͊ ͔͙ͤ͊͋Ύ͔͟ ͤ͊͘;͔ͤͤΎ ͣ͊ͦ͡ ͚ ͔ͭΣ ΅ͦ ͙͚ͨͦ͒͋ͤ͜ 
͎͔ͪͦ͝;͙͚ͤ ͍;͙ͤͦ͟ ͙ͪͦ͋͊͘͡ ͗ͤ͊͜͟η [5, 93]. 

̑Φ ˽ Φ ˿ ͭͯͨ͊͟ ͭ͊ͦ͗͟ ͍͙͔ͦͪͣ͟͡ΌΊ ͯ ζˣ͍ͯ͊ͪ͟͜η ͭ͊͟͜ ͺͦ͡Έͦͪͤ͟͜͡ ͙͗͊ͤͪΣ 
Ύ͟ ͙͙ͨͪ͊͘͟͟ ͭ͊ ͙͍ͨͪͫ͜͡ΩΎΦ ˤͤ͜ ͤ͊ͪ͊ͻ͍ͦͯΊ мо ͍ͪ͊͘͘͟͜ ͍͍ͭͦͪ͜ ͼ͙ͻ ͍͗͊ͤͪ͜Σ 
ͪͦͨͦ͒͘͜͡ΎΊ ͝ͻ ͊͘ ͣͫͭͦͣ͘͜ ͜ ͒ͦͻ͙ͦ͒ͭΈ ͍͙͍ͫͤͦͯ͟Σ ΅ͦ ζͭ͊͊͟ ͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ 
͔͙͙ͭͣ͊ͭ͟ ͍ͣ͜΅͔͙ͤͻ ͙ͨͪ͊ͦ͘͟͟ ͍͒͊͊͊͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͊͘ 
ζˣ͍͔ͯ͊ͪͣ͟η ͍͙͙ͨͪͦͦ͒ͭ ͔͙͋ͫ͒͜ ͍͙ͻ͍͎ͦͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Σ ͍ͨͦΩΎ͍͙ͯ͊ͭ͘ ͎ͪͦ͘͡Ύ͒ 
͙ͨͪ͊ͦ͘͟͟ ͘͜ ͙ͪͦ͒ͯͣ͊ͣ͘ ͤ͊͒ ͙͗ͭͭΎͣ ͜ ͎ͭͦͦ;͊ͫͤͦΌ ͚͒ͫͤͫͭ͜͜Όη ώрΣ фпϐΦ 

˨ͦ ͔ͪ;͜ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ ͊͘ͼ͍͔͊ͤͫͭ͜͟͜͡Έ ;͔͎ͯͤͦͦ ͔͙ͨͪͦ͋ͣ͊ͣ͡ ͙͒ͭΎ;͎ͦͦ 
;͙ͭ͊ͤͤΎΣ ͫͭͦͪ͜͜͝ ͙͒ͭΎ;ͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͭ͊ ͝͝ ͫΈ͎͔ͦͦ͒ͤͤΎ ͙ͨͪͭ͊ͣ͊ͤͤ͊ ͍ͫΈͦͣͯ ͚͎ͦͦ 
͍ͭͦͪ;ͦͣͯ ΄͡ΎͻͯΦ ̑Φ ˽ Φ ˿ ͭͯͨ͊ͯ͟ ͔͙ͤ͊͗ͭ͡Έ ͍͔͙͊͟͡ ͟͜͡Έͫͭ͟͜Έ ͔͚ͫͭ͊ͭ ͘͜ 
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͍͙͙͙ͨͪͦͣͦͫͭͣ ͍͙ͤ͊͊ͣ͘Υ ζ˶͔ͫΎ ̂ͪ͊ͤ͊͟͟͝ ͜ ͙͒ͭΎ;͊ ͔ͭͪ͊ͭͯͪ͊͜͡ηΣ ζ˥͍͋ͦ͜͡ ͜ 
͙͒ͭΎ;͊ ͔ͭͪ͊ͭͯͪ͊͜͡ηΣ ζ˴ͦͼΌ͙͋ͤͫΈ͙͚͟ ͜ ͙͒ͭ͜ηΣ ζ˱͍͊ͤ ̅ͪ͊ͤͦ͟ ͜ ͙͒ͭ͜ηΦ 

˿͔͊ͣ ζ͙͒ͭΎ;͙͚η ͍͔ͭͦͪ͟ ζˣ͍ͯ͊ͪ͟Ύη ͍ͫͨͦͤͯ͊͟ ͯ;͔͎ͤͦͦ ͒ͦ ͋͜͡Έ΄ 
͎͙͎͋ͦͦͦ͟͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͘ΩΎͯ͘͟ ͔͍̊;͔ͤ͊͟ ͘ ͙͒ͭΎ;ͦΌ ͔ͭͪ͊ͭͯͪͦ͜͡ΌΦ ˹͊ͫ͒ͦͣ͜͟͡ 
ͼ͙ͻ ͤ͊ͨͪ͊ͼΌ͍͊ͤΈ ͙ͫͭ͊͡ ͙ͪͦ͒͘͜͡ ͨͪͦ ͔ͨͦͭ͊Σ ͎͍͔ͨ͒ͦͭͦͤ͜͜͡ ͒ͦ ͔͙͍͙ͦͭͤ͟͟͡ͻ 
͙͍ͨͦͫ͋ͤ͜͟͜ ζ̂ͪ͊ͤͫ͟͝Έ͊͟ ͙͒ͭΎ;͊ ͔ͭͪ͊ͭͯͪ͊͜͡η ό˴ΦΣ мфсоύ ͭ͊ ζ˨͙ͭΎ;͊ ͔ͭͪ͊ͭͯͪ͊͜͡η 
ό˴ΦΣ мфстύΦ ˢ͍ͭͦͪ ͍ͤͦͯ͘ ͍͔ͨͦͪͭ͊ΊͭΈͫΎ ͒ͦ ζˣ͍ͯ͊ͪ͟ΎηΣ ͔ͦͪͫ͟͡ΌΊ ͟͜͡Έ͊͟ ͔ͭͣ ͜ 
ͼ͙͍͟͜͡ ͯ ͍ͭͦͪ;ͦͫͭ͜ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ ό͍ͪ͜΄͜ ͍͎͊ͭͦ͋ͦͪ͊͜ͺ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Σ 
͔͚ͨ͊͗ͤ͊͘ ͙ͪ͊͜͟͡Σ ͍͍͒ͨͦ͒ͤ͜͜͜ ͙͍͙ͯͪ͟ ͘ ͍͙ͨͪͦͦ͘ͻ ͍͍ͭͦͪ͜ύΦ ˭͊͟͡Ό;ͤ͊ ͔͔ͫͤͭͤͼ͜Ύ ς 
ζ͔ͫ͊ͣ ͘ ͔͚ͨͦ͘͜ ͔͍̊;͔ͤ͊͟ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͤ͊ ̂ͪ͊ͤ͟͜͝ ͔͙ͪ͊ͫͭ͜͡;ͤ͊ ͻͯ͒ͦ͗ͤΎ 
͔ͭͪ͊ͭͯͪ͊͜͡ ͒͡Ύ ͔͚͒ͭ͜η [2, 70] ς ͯ ͒͊ͤͦͣͯ ͍͙ͨ͊͒ͯ͟ ͫͭͦͫͯΊͭΈͫΎ ͔͎ͦͤͪͭͤͦͦ͟͟ 
ͪͦ͒ͯ͘͜͡Σ ͔͊͡ ΄͙ͪ΄͔ ς ͯ ͫ͜Ί͝ ΄͔͍;͔͍ͤͫ͟͜Έͦ͟͝ ͫͨ͊͒΅͙͙ͤΦ 

ˤ͙͍͙ͫͤͦ͟Φ ˱͙ͫͭͦͪͦ͟-͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͊ͤ͊͘͜͡ ͍ͭͦͪ;ͦͫͭ͜ ̑Φ ˽ Φ ˿ ͭͯͨ͊͊͟ ς 
ͪ͊͟Ί͍ͤ͊͘ͼΎΣ ͔͍ͭͪ͊ͭͯͪͦͤ͊͘͜͡ͼΎΣ ͺͦ͡Έ͙ͦͪͫͭ͊͟͡Σ ͯ͟͡Έ͎ͭͯͪͦͦ͊͡Σ ͔͎͎ͨ͒͊ͦ͊Σ ͍͒ͦͦ͘-
͡ΎΊ ͚͙͒ͭ͜ ͍͙͍ͫͤͦͯ͟ ͨͪͦ ͙͍͔ͦͫͦ͋͡ ͣͫ͜ͼ͔Σ ΅ͦ ͨͦͫ͒͊͜ΌͭΈ ͯ ͚ͤ͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͎ͨͦ͡Ύ-
͙͒ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟Φ ̂ ͼ͚͜͜͡ ͙ͤ͘ͼ͜ ͍ͫͦ͝ͻ ͍ͪͦ͒ͦ͘͜͟Σ Ύ͟͜ ͍͟͡Ό;͊ΌͭΈ ͯ ͔͔ͫ͋ ͔ͪͼ͔ͤ͘͜͝Σ 
ͨͯ͋͜͡ͼ͙͙ͫͭ;ͤ͜ ͭ͊ ͍ͤ͊ͯͦ͟͜ ͫͭ͊ͭͭ͜ ͍ ͎͔͊ͭ͊͘ͻ ͜ ͗ͯͪͤ͊͊͡ͻΣ ͔ͦͪͣ͟͜ ͙ͪͦ͒͘͜͡  ͍ͨ͒ͪͯ͜;-
͙ͤ͊͟ͻ ͚̑ͪ͜ ˽͔͍͙ͭͪͦ; ͍͔ͪͭ͊͘ΊͭΈͫΎ ͒ͦ ͻͯ͒ͦ͗ͤ͜ͻ ͍͍ͭͦͪ͜ ˴ͦ͋͊ͪ͘Ύ ͙ͪͤ͘͜ͻ ͍͗͊ͤͪ͜Σ ͯ 
Ύ͙͟ͻ ͍ͦ;͔͍͙͒Έ ͙ͨͪͫͯͭͤ͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙ͪͦ͒ͯͣ͘Σ ͍͙͍͙ͫͤͦ͟Σ ͨͦ͋͊͗͊ͤͤΎ ͘ ͙͍ͨͪͦ͒ͯ 
͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ ͯ ͫͣ͜Ω͝Σ ͪͦ͜͡ ͋͊ͭΈ͍͟͜Σ ͔͔ͨͪ͒ͯͫͣ͜Σ ͔ͣ͊ͭͪ͜Σ ͎ͪ͒ͤͦͦ͜ ͍ͫͦ͊͡Φ 

͍̂ͨͦͤ͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͎ͨͦ͡Ύ͙͒ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ ͙͙ͪͦͪͫ͘͟͡Έ ͯ ͚͎ͦͦ ζˣ͍ͯ͊ͪ͟͜ 
Ό͗ͤͦͪͯͫͫͦͣͯ͟η ς ͔ͫͨͼ͊͜͡Έͤͦͣͯ ͨ͒ͪͯ͜;͙ͤͯ͟ ͒͡Ύ ͔ͤ͒͜͡Έ͙ͤͻ ΄͟͜͡Σ ͤ͊ Ύ͟͜ 
́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟ ͍ͨͦ͊͒͊͟͡ ͍͔͙͟͜͡ ͤ͊͒͜͝Σ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͨͦ΄͙͔ͪͤͤΎͣ ͍͙ͦͫͭ͜ ͔͔ͫͪ͒ 
ͭͪͯ͒Ύ΅͙ͻΦ ̑Φ ˽ Φ ˿ ͭͯͨ͊͟ ͊͟ͼ͔ͤͭͯΊ ͍͎ͯ͊ͯ ͤ͊ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͤͦ͊ͼ͜Ύͻ 
́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟Σ ͍͋͊;͊Ί ͼ͔  ͍ ͊ͦ͘ͻͦ;͍ͯ͊ͤͤ͜ ͯ;͍ͤ͜ ͒ͦ ͍͎ͫ͒ͦͣͦͦ͜ ;͙ͭ͊ͤͤΎΣ 
ͪͦͯͣͤͤ͘͜͜ ͙͙ͤͣ ͤ͟͜ͼ͔͍͙ͻ ͍ͤ͊ͫ͒͜͟͜͡ ͍ͤ͊;͊ͤͤΎΦ 

̂;͔͙͚ͤ ͔͒ͭ͊͡Έͤͦ ͦͨͪ͊ͼΈ͍ͦͯΊ ͨ͒ͪͯ͜;͙ͤ͟ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟  ͚͒ͦͻ͙ͦ͒ͭΈ 
͍͙͍ͫͤͦͯ͟ ͨͪͦ ͚͎ͦͦ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜ΈΣ Ύ͊͟ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό 
͒ͦͫΎ͎͊ΊͭΈͫΎ ͍͊͒͘Ύ͙͟ ΄͙ͪͦͦͣͯ͟ ͊ͯ͘͡;͔ͤͤΌ ͺͦ͡Έ͙ͦͪͤ͟͡ͻ ͍͍ͭͦͪ͜Σ ͔ͦͪͣ͊͘͟ 
͒ͯͣΣ ͙͍ͨͪͫ͜͡Ω͍͝ ͜ ͙ͨͪ͊ͦ͘͟͟Φ 

˶͎ͦ͜;͙ͤͣ ͜ ͍͙ͨͦͫ͒ͦͤͣ͜͡ ͋ͯͦ͡ ͍͔͔ͪͤͤͤ͘Ύ ͍;͔͎ͤͦͦ ͯ ͍ͫͦ͝ͻ ͨͦ͒͊͡Έ΄͙ͻ 
ͨͪ͊ͼΎͻ ͒ͦ ͨͦͫͭ͊ͭ͜ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ Ύ͟ ͍͙ͨͪͦ͒ͤ͊͜͟ ͔͔͍͙ͨͪ͒ͦͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
͔͚͒͜Φ  ʕ͍͊ͭͦͪͫΈ͙͟ͻ ͪͦ͒͊͘͜͡ͻ ͔͙͍͙ͦͭͤ͟͟͡ͻ ͙͍ͨͦͫ͋ͤ͜͟͜ ζ̂ͪ͊ͤͫ͟͝Έ͊͟ ͙͒ͭΎ;͊ 
͔ͭͪ͊ͭͯͪ͊͜͡η ͜ ζ˨͙ͭΎ;͊ ͔ͭͪ͊ͭͯͪ͊͜͡η ͍ͤ͜ ͍ͤͦͯ͘ ͔͊ͨ͡ΌΊ ͒ͦ ͔ͭͪ͊ͭͯͪͤͦ͜͡͝ 
͍ͭͦͪ;ͦͫͭ͜ ́Φ ˥ Φ ̊ ͔͍;͔ͤ͊͟ ͭ͊ ͚͎ͦͦ ζˣ͍ͯ͊ͪ͟ΎηΦ 

˽͙ͭ͊ͤͤΎΣ Ύ͔͟ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͯ ͼ͚͜ ͫͭ͊ͭͭ͜Σ ͣ͊Ί ͍ͤ͊ͯͦͯ͟ ͔͔͙͍ͨͪͫͨͭͯ͟Φ 
˨ͦͼ͜͡Έͤͦ ͙͙͒ͦͫ͒ͭ͜͡ ͍͘ΩΎͦ͘͟ ͺͦ͡Έ͙͙ͦͪͫͭ͟͡;͙ͤͻ ͜ ΄͔͍;͔͍ͤͦͤ͊͘͟;͙ͻ ͨͪ͊ͼΈ 
̑Φ ˽ Φ ˿ ͭͯͨ͊͊͟ ͘ ͭͦ;͙͟ ͦͪͯ͘ ͔ͪ͊͊͘͜͡ͼ͜͝  ͍ͤ ͙ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͎ͨͦ͡Ύ͍͒͜ ˴ͦ͋͊ͪ͘ΎΦ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˽ΩΎͭ͊;͔ͤͦ͟ ˿Φ ˤΦ ͔͍̊;͔͍ͤͦͤ͊͘͟;͜ ͜ ͺͦ͡Έ͙͙ͦͪͫͭ͟͡;ͤ͜ ͨͪ͊ͼ͜ ̑Φ ˽Φ ˿ͭͯͨ͊͊͟ 

/ ˿ Φ ʕ Φ ˽ ΩΎͭ͊;͔ͤͦ͟ κκ ͎̅ͦͦ͜͜͡͡;ͤ͜ ͙ͤ͊ͯ͟ Υ ͋͘Φ ͤ͊ͯ͟Φ ͨͪ͊ͼΈΦ ς ˿͙ͯͣ Υ ˤ͙͒-͍ͦ ˿ͯͣ˨˽̂ 
͔ͣͤ͜͜ s Φ ˿ Φ ˸͔͊͊ͪͤ͊͟͟Σ нллфΦ ς ˿ Φ нотς243. 
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2. ˿ͭͯͨ͊͟ ̑Φ ˽Φ ́Φ ˥Φ ͔͍̊;͔ͤͦ͟ κ ̑Φ ˽Φ ˿ͭͯͨ͊͟ κκ ˣ͔͜͡ͼΈ͙͚͟ ˨Φ ˸Φ ̂ͪ͊ͤͫ͟͝Έ͊͟ ͙͒ͭΎ;͊ 
͔ͭͪ͊ͭͯͪ͊͜͡ κ ˨Φ ˸Φ ˣ͔͜͡ͼΈ͙͚͟Σ ̑Φ ˽Φ ˿ͭͯͨ͊͟Φ ς ˴ Φ Υ ˾͊͒ΎͤͫΈ͊͟ ΄ͦ͊͟͡, 1963. ς ˿ Φ слς70. 

3. ˿ͭͯͨ͊͟ ̑Φ ˽Φ ́Φ ˥Φ ͔͍̊;͔ͤͦ͟ ͜ ͤ͊ͪͦ͒ͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟ κ ̑Φ ˽Φ ˿ͭͯͨ͊͟ κκ ˹͊ͪͦ͒ͤ͊ 
͍ͭͦͪ;ͫͭ͜Έ ͭ͊ ͔͎ͭͤͦͪ͊ͺ͜ΎΦ ς 1964. ς Ѕ нΦ ς ˿ Φ урς88. 

4. ˿ͭͯͨ͊͟ ̑Φ ˽Φ ̅ͦ͡Έͦͪ͟͡ ͜ ͔͎͎ͨ͒͊ͦ͊͜͟ κ ̑Φ ˽Φ ˿ͭͯͨ͊͟ κκ ˹͊ͪͦ͒ͤ͊ ͍ͭͦͪ;ͫͭ͜Έ ͭ͊ 
͔͎ͭͤͦͪ͊ͺ͜ΎΦ ς 1960. ς Ѕ оΦ ς ˿ Φ морς144. 

5. ˿ͭͯͨ͊͟ ̑Φ ˽Φ ̅ͦ͡Έͦͪ͟͡ ͯ ζˣ͍͔ͯ͊ͪ͟ Ό͗ͤͦͪͯͫͫͦͣ͟η ́Φ ˥Φ ͔͍̊;͔ͤ͊͟ 
/ ̑ Φ ˽ Φ ˿ ͭͯͨ͊͟ κκ ˹͊ͪͦ͒ͤ͊ ͍ͭͦͪ;ͫͭ͜Έ ͭ͊ ͔͎ͭͤͦͪ͊ͺ͜ΎΦ ς 1962. ς Ѕ пΦ ς ˿ Φ фмς95.  

˾˩˭̑˸˩ 
˽ͦͻ͙͡Έͦ͟ ˩Φ ˤΦ ̑Φ ˽Φ ˿ͭͯͨ͊͟ ͊͟͟ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͍͎͘͡Ύ͍͒ͦ 

́Φ ˥ Φ ̊ ͔͍;͔ͤͦ͟Φ 
˿ͭ͊ͭΈΎ ͍ͨͦͫΎ΅͔ͤ͊ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ̑Φ ˽Φ ˿ͭͯͨ͊͊͟Σ ͍ 

;͙͊ͫͭͤͦͫͭΣ ͔͎ͦ ͍͊͒ͯ͟͡ ͍ ͙ͯ͘;͔͙͔ͤ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͍͎͘͡Ύ͍͒ͦ ́Φ ˥Φ ͔͍̊;͔ͤͦ͟Φ 
˽͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͪ͊͋ͦͭ· ͎ͫͯͣͫͦͦ͟ ͯ;͖͎ͤͦͦΣ ͍ ͦͭͦͪ͟·ͻ ͦͤ ͦ͋ͪ͊΅͔͊ͭͫΎ ͟ 
ͨͦΉ͙ͭ;͔͙ͫ͟ ͣ ͙ ͙ͨͪͦ͊͘;͔͙ͫͣ͟ ͙͍͔͔͙ͨͪͦ͒ͤ͘ΎͣΣ ͊ ͔ͭ͊͗͟ ζˣ͍ͯ͊ͪ͟Όη ˴ͦ͋͊ͪ͘Ύ. 
˻͍͋ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊ͫ·΅͔ͤͤͦͫͭΈ ΄͔͍;͔͍͎ͤͦͫͦͦ͟͟ ͍ͭͦͪ;͔͎ͫͦͦ͟ ͔͙ͤ͊ͫ͒͡Ύ ͍͙ͦͨͪͦͫ͊ͣ 
ͦ͋ͯ;͔͙ͤΎ ͙ ͍͙͙ͦͫͨͭ͊ͤΎ ͙͙ͯͪ͊ͤͫ͟͟ͻ ͔͔͚͒ͭΦ ͍͔͔̂ͭͪ͗͒͊ͭͫΎ ͣ·ͫ͡Έ ͦ ͒͊͡Έ͔͚ͤ΄͔ͣ 
͙͍͊ͭͤͦͣ͟ ͔͔͙͙ͯͨͦͭͪ͋ͤ͡ ͙ ͫͣ·͍ͫͦͦͣ͡ ͪ͊ͫ΄͙͔͙͙ͪͤ ͨͦͤΎ͙ͭΎ ζͤ͊ͪͦ͒ͤ͊Ύ ͔͎͎͙ͨ͒͊ͦ͊͟η ͍ 
͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͭͪͯ͒͊ͻ ̑Φ ˽Φ ˿ͭͯͨ͊͊͟Φ ˻͋ͪ͊΅͔͊ͭͫΎ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͤ͊͋͡Ό͔͙͒ͤΎ 
͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Ύ ͦ ͍͔͒ͯ΅͔͚ ͙ͪͦ͡ ͺͦ͡Έͦͪ͊͟͡ ͍ ͍͙͙͙ͦͫͨͭ͊ͤ ͨͦ͒ͪ͊ͫͭ͊Ό΅͔͚ ͖͙ͣͦͦ͒͗͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͙͚̑ͪ ˽͔͍͙ͭͪͦ; ˿ͭͯͨ͊͟Σ ͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͎͘͡Ύ͒·Σ ́͊ͪ͊ͫ 
˥͙͎ͪͦͪΈ͔͍͙; ͔͍̊;͔ͤͦ͟Σ ζˣ͍ͯ͊ͪ͟Έ Ό͙͚͗ͤͦͪͯͫͫ͟ηΣ ͤ͊ͪͦ͒ͤ͊Ύ ͔͎͎͙ͨ͒͊ͦ͊͟Σ ͺͦ͡Έͦͪ͟͡Φ 

SUMMARY 
Pohylko O. Y. Stupak as a Researcher of T. G. Shevchenko Educational Views. 
The article focuses on the research activity of Yuriy Petrovych Stupak, precisely on his 

contribution to the study of educational views of Kobzar. 
Among multidisciplinary and versatile works of Shevchenko it is necessary to single 

out those that most vividly represent his pedagogical views and have rich educational 
ǇƻǘŜƴǘƛŀƭΣ ŀƛƳŜŘ ŀǘ ŦƻǎǘŜǊƛƴƎ ƴŀǘƛƻƴŀƭ ŘƛƎƴƛǘȅΣ ǊŜǎǇŜŎǘ ŦƻǊ ƻƴŜΩǎ ƘƻƳŜƭŀƴŘ ŀƴŘ ƛǘǎ ƘƛǎǘƻǊȅ ŀƴŘ 
portray high moral character of the Ukrainian people. 

In his works Y.P. Stupak emphasizes a great informative and educational role of 
folklore, which was in the highlight of the Ukrainian artist. The analysis of pedagogical views 
of Kobzar is valuable to modern history of pedagogy. It allows to understand the regularities 
of traditional pedagogy, to comprehend the role played by T. G. Shevchenko in the formation 
of the Ukrainian national school. 

The purpose of the article is to make historical and pedagogical analysis of 
Y. P. {ǘǳǇŀƪΩǎ ǿƻǊƪǎ ŘŜǾƻǘŜŘ ǘƻ ¢Φ G. Shevchenko studies, to identify and determine their 
scientific and educational potential. 

The analysis of Y. P. Stupak pedagogical heritage has proved that he paid much 
attention to the problems of education by means of literature, identifying T. G. Shevchenko 
as a conductor of folk pedagogy. The writer did not leave pedagogical works, but his prose 
and poetry, diaries and epistolary were full of ideas, thoughts, pieces of advice on education 
and upbringing of Ukrainian youth. 

In the description of fund material of the State Archives of Sumy region (SASR) there is 
evidence of unflagging interest to the works of great Kobzar. Several of his articles are 
devoted to various issues of T. G. Shevchenko studies. 

Finally, these observations were embodied in the work that has generalized nature ς 
ζT.G. Shevchenko and folk pedagogyη. Y. P. Stupak specifies his interpretation of the notion ζfolk 
educationη and states that this notion along with the notions ζfolk musicη, ζfolk artη, ζfolk 
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medicineη Ƙŀǎ ŀ ǊƛƎƘǘ ŦƻǊ ǎŎƛŜƴǘƛŦƛŎ ǳǎŜΦ ¢ƘŜ ǎŎƛŜƴǘƛǎǘ ƛǎ ŀǘǘǊŀŎǘŜŘ ōȅ YƻōȊŀǊΩǎ ƛŘŜŀǎ ǘƻ ŎƻƳōƛƴŜ 
achievements of scientific and folk pedagogy, school education and folk system of education. 

The article provides the historical and pedagogical analysis of scientific studies of 
Sumy researcher, where he refers to T. G. Shevchenko poetry and prose and his ζSouth-
Russian PrimerηΦ Lǘ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ ƛƴǘŜǊŜǎǘ ƻŦ ǘƘŜ ¦ƪǊŀƛƴƛŀƴ ŎƭŀǎǎƛŎ ǘƻ ǘƘŜ ƛǎǎǳŜǎ ƻŦ ŎƘƛƭŘǊŜƴΩǎ 
education and upbringing. The article focuses on further use and meaningful extension of the 
notion ζfolk educationη in pedagogical works of Y.P. Stupak. Attention is also drawn to the 
important role of folklore in educating youth. 

Key words: Yuriy Petrovych Stupak, pedagogical views, Taras Grygorovych 
Shevchenko, ζSouth-Russian Primerη, folk pedagogy, folklore. 

 

̂˨˴ оттόлфύόпттΦрнύζ196η     
˻Φ ʕ Φ ̊ ͙ͨ͊ͪΈ͍ͦ͊ 

˿ͯͣͫΈ͙͟ ͚͒ ͔͍͙ͪ͗͊ͤ ͚ͨ ͔͎͎͒͊ͦ͜;͙ͤ ͚ 
ͯͤ ͍͔͙͔ͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿ Φ ˸ ͔͊͊ͪͤ͊͟͟  

 

˿́ˢ˹ ˽˱˨˥˻́˻ˤ˴ˮ ˴ˤˢ˶˱̅˱˴˻ˤˢ˹ˮ̆ ˾˻ˣ˱́˹ˮ˴˱ˤ 
̂ ˽˾˻̅˩˿˱˯˹˻-́˩̆˹˱̉˹ˮ̆ ˹ˢˤ̉ˢ˶̎˹ˮ̆ ˭ˢ˴˶ˢ˨ˢ̆ 
˿̂˸˿̎˴˻˲ ˻ˣ˶ˢ˿́˱ ˤ сл-̆ ˾˻˴ˢ̆ ̆̆ ˿́˻˶˱́́̒ 

 

̂ ͫͭ͊ͭͭ͜ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͫͭ͊ͤ ͎͍͙ͨ͒ͦͭͦ͜͟ ͙ͪͦ͋ͭͤ͜;͙ͻ ͍͊͒ͪ͟͜ ͯ ͊͊͒͊͘͟͡ͻ 
ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ˿ͯͣ΅͙͙ͤ ͍ мфсл-ͻ ͪͦ͊͟ͻΦ ˢ͟ͼ͔͍ͤͭͦ͊ͤͦ ͍͎ͯ͊ͯ ͤ͊ 
͙͙͍͙ͨͦͭͤ͘ͻ ͪͯ͘΄͔ͤͤΎͻ ͯ ͍͙ͪͦͭͯ͘͟ ͔͔ͣͪ͗͜ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ 
͋͘͜͡Έ΄͔ͤͤ͜ ͙͎͔ͦͤͭͤͤͭͯ͟ ͯ;͍ͤ͜Σ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜Φ ́͊ͦ͗͟ ͍͔͔ͪͤͤͦ͘ 
͍͎ͯ͊ͯ ͤ͊ ͔͙ͤ͒ͦ͜͟͡Υ ͔ͤ͒ͦͫͭ͊ͭͤΌ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤ ͯ͋͊ͯ͘ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͭ͊ 
͍͙͙ͪͦ͋ͤ;͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͔͙ͨͪͦ͋ͣ͡ ͍ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͙͍͗ͭͦͦ͡-͍͙ͨͦ͋ͯͭͦͻ ͍ͯͣͦ ͒͡Ύ ͯ;͍ͤ͜ ͜ 
͍͙͊͒͊͟͡;͍͜Φ ˾͙ͦͪͭͦ͘͟ ͪͦ͡Έ ͍͙͋͊ͦ͘ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ ͯ ͨͦͨ͜͡΄͔ͤͤ͜ ͍ͤ͊;͊ͤͤΎΣ ͙͍ͨͪͦ͗͊ͤͤΎΣ 
͊ ͭ͊ͦ͗͟ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͯ;͍ͤ͜ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͯ;͙͙͡΅Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤ͊ ͍ͦͫͭ͊͜Σ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤ͜ ͯ;͙͙͡΅͊Σ 
ͫ͜͡ΈͫΈ͟͜ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤ͜ ͯ;͙͙͡΅͊Σ ͣͫ͜Έ͟͜ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤ͜ ͯ;͙͙͡΅͊Σ ͔ͭͻͤ͜;ͤ͜ 
ͯ;͙͙͡΅͊Σ ͍͊͟͜͡ͺ͍͙͚ͦ͊ͤ͜͟ ͙ͪͦ͋ͭͤ͜͟Σ ͔ͣͻ͊ͤ͊ͭͦͪ͘͜ ͫ͜͡ΈͫΈ͎ͦͦ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊Σ ͍͋͊ͦ͘͜ 

͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊Σ ͔͔ͣͪ͗͊ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡. 
 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˽ͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤ͊ ͍ͦͫͭ͊͜ ͙̂ͪ͊ͤ͟͝ ͚ͨͪͦ΄͊͡ 
͙͍͙͚ͭͪ͊͡ ΄͡Ύͻ ͍͙ͪͦͭͯ͘͟Φ ˭͊ ͼ͔͚ ;͊ͫ ͒ͦͦͪͤͤͦ͟͜ ͣͤ͘͜Ό͍͙͊ͫ͡Ύ ͍ͤ͊;͊͡Έͤ͜ 
͙͊͊͒͘͟͡Σ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦ͊ ͋͊͊͘Σ Ύ͊͟ ͔͎͔͍ͪ͊ͣͤͭͯ͊͊͡͡ ͝ͻ ͪͦ͋ͦͭͯΣ ͨ͒͜ͻ͙ͦ͒ 
͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜Φ ˹͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙͍͊͗ͦ͡ ͍͔ͫ͋͜;ͤͦ ͙͙͒ͦͫ͒ͭ͜͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͪͦͭͯ͘͟ ͙͔͙ͫͫͭͣ 
ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͙͚ͦ͗ͤ͟ ͔ͨͪͦ͒͜Σ ͯͪ ͊ͻ͍͍ͯ͊΄͙ ͔͎ͪͦͤ͊͜͡Έ͙͚ͤ 
͔͊ͫͨͭ͟ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ ˽͍ͤ͜͜;ͤͦ-
˿ͻ͙͚͒ͤ͜ ͔ͦͤͦͣ͟͜;͙͚ͤ ͚ͪ͊ͦͤ ͙̂ͪ͊ͤ͟͝ ͔͍ͨͪ͒ͫͭ͊͡ΎΊ ͫͦ͋ͦΌ ͼͫͤͯ͜͜͡ ͙͔ͫͫͭͣͯ 
͍͙ͪͦͭͯ͘͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊Σ ͍͙ͦͫͭ͜  ͚ͯ͟͡Έ͙ͭͯͪΣ ͦ͗ͤ͊͟ ͍ͫ͊͒ͦ͊͟͡ Ύ͎ͦͦ͟ ͍͙͍ͨ͊͡Ί ͭ͊ 
͍ͯͣͦ͘͡ΌΊ ͍͙ͪͦͭͦ͘͟ ͤ͜΄ͦ͝Φ ˽͍ͤ͜͜;ͤͦ-˿ͻ͒ͤ͊͜ ̂ͪ͊ͤ͊͟͝ ͦͻͦͨ͡ΌΊ ˿ͯͣͫΈͯ͟Σ 
˽͍ͦͭ͊ͫ͡Έͯ͟ ͭ͊ ͍̆͊ͪͫ͟͜Έͯ͟ ͦ͋͊ͫͭ͜͡Φ ˹͔͒ͦͫͭ͊ͭͤΊ ͍͙͍;͔ͤͤΎ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͎͒͊ͤͦͦ ͔͎ͪͦͤͯ͜ ͍͙ͯͣͦͦ͘͡ ͍͙͋ͪ͜ ͔͙ͭͣ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔ͦͪͣ͊͘͟ ͊ͤ͊ͯ͘͜͡ ͫͭ͊ͤͯ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜ 
˿ͯ ͣͫΈͦ͟͝ ͦ͋͊ͫͭ͜͡ ͍ мфсл-ͻ ͪͦ͊͟ͻΦ 
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ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͔͙ͪͦ͋ͣ͡ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜-
͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ Ύ͟ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͨͦͪͯ΄͔ͤ͜ ͍ ͙ͤ͘ͼ͜ ͨͪ͊ͼΈ 
͍͙͙͒͊ͭͤͻ ͍ͤ͊ͯͦ͟ͼ͍͜Φ  

˨ͦ ͔ͨͪͦ͋ͣ͡ ͫͭͦͪ͜͜͝ ͍͙ͪͦͭͯ͘͟ ͙͔ͫͫͭͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ 
͙͍ͪͦ͋ͭͤ͜͟͜ ͍͔͙ͪͭ͊ͫ͘͡Έ ˱Φ ˶ ͊ͪ͜͟;ͯ͟Σ ˢΦ ʕ ͔͔͍ͫͦ͡Σ ˹Φ ˥ ͍͊ͯͤͦ͊͘͡Σ ˿Φ x ͙͊ͭ΄͔͍Σ 
˸Φ ˽ ͍ͯ͊ͤͦ͘Σ ˥Φ ́ ͔͔ͪ΅͔ͤͦ͟Σ ˻Φ x ͎͍ͯ͊ͦ͟͡Φ ˿ͭ͊ͤ ͎͍͙ͨ͒ͦͭͦ͜͟ ͙ͪͦ͋ͭͤ͜;͙ͻ ͍͊͒ͪ͟͜ 
ͨͪͦͭΎ͎ͦͣ мфрфςмфут ͍ͪͦ͟͜ ͻ͔͙͍͙͚ͫ͊ͪ͊ͭͪͦ͊ͤ͘͟ ͔͎͎ͨ͒͊ͦͦͣ ˹Φ ˥ ͍͊ͯͤͦͦ͘͡Ό [4]. 
ˤ͙͍ͨ͡ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;͎ͤͦͦ ͎͔ͨͪͦͪͫͯ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ 
͙ͪͦ͋ͭͤ͜;͙ͻ ͍͊͒ͪ͟͜ ͎ͪͦ͘͡Ύͤͯͭͦ ͯ ͨͪ͊ͼΎͻ ͍͙͙͒͊ͭͤͻ ͍ͤ͊ͯͦ͟ͼ͍͜ ˿Φ x ͙͊ͭ΄͔͍͊ [1], 
˻Φ x ͎͍ͯ͊ͦ͊͟͡ [2]Φ ˻͔ͪͣ͟͜ ͔͙͊ͫͨͭ͟ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ 
͍͙ͦͫͭ͜ ͍ ͔ͦͤͭͫͭ͟͟͜ ͙ͫͭͦͪ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͍ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ 
˱Φ ˶ ͊ͪ͜͟;ͯ͊͟ [5]Φ ˹͍͊ͯͦ͟ͼ͜ ˸Φ ˽ ͍ͯ͊ͤͦ͘Σ ˥Φ ́ ͔͔ͪ΅͔ͤͦ͟ [7]Σ ˢΦ ʕ ͔͔͍ͫͦ͡ [3] ͙͒͊͡ 
ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ ͔͍ͨͪͦ͒͜͜ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ ˻͙͍ͫͦ͋ͦͫͭ͜͡ 
͍͙ͪͦͭͯ͘͟ Ί͙͎͒ͤͦͦ ͙ͭͨͯ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͯ рлς60-ͻ 
ͪͦ͊͟ͻ ̆̆ ͫͭͦͭͭ͜͡Ύ ͨͦͪͯ΄͔ͤͦ  ͍ͨ ͪ͊ͼΎͻ ˻Φ ̉ ͔ͪ͊͟΄͙ͤͦ͝ ώуϐΦ  

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͊ͤ͊͘͜͡ ͫͭ͊ͤͯ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙ͪͦ͋ͭͤ͜;͙ͻ 
͍͊͒ͪ͟͜ ͯ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˿ͯͣͫΈͦ͟͝ ͦ͋͊ͫͭ͜͡ ͍ сл-ͻ 
ͪͦ͊͟ͻ ̆̆ ͫͭͦͭͭ͜͡ΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ ͨͫ͜͡Ύ͍ͦΊ͙͚ͤͤ ͔ͨͪͦ͒͜ ͨͪͦͺ͔͚ͫͤͦ͜-
͔ͭͻͤ͜;ͤ͊ ͍ͦͫͭ͊͜ ̂ͪ͊ͤͫ͟͝Έͦ͟͝ ˾˿˾ ͤ͊͋ͯ͊͡ ͎ͫͭͪͣͦͦ͜͟ ͍͙ͪͦͭͯ͘͟Φ ˭͊ 
͙͙ͫͭ͊ͭͫͭ;͙͙ͤͣ ͙͙͒͊ͤͣΣ ͯ мфсм ͪͦͼ͜ ͺͯͤ͟ͼ͍ͦͤͯ͊ͦ͜͡ смт ͨͪͦͺ͔͚ͫͤͦ͜-
͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͯ Ύ͙͟ͻ ͍ͤ͊;͊ͦͫ͡Ύ муфΣу ͙ͭͫΦ ;ͦ͡ΦΣ ͯ мфсс ς 
тлл ͘ ͙͎͔ͦͤͭͤͤͭͦͣ͟ нурΣф ͙ͭͫΦ ;ͦ͡ΦΣ ͊ ͍ мфтм ς уфнΣ ͯ Ύ͙͟ͻ ͍ͤ͊;͊ͦͫ͡Ύ ппуΣл 
͙ͭͫΦ ;ͦ͡Φ [6, 185].  

˭ ͔ͣͭͦΌ ͨͦͪ͊͟΅͔ͤͤΎ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͣͻ͊ͤ͊ͭͦͪͫ͘͜Έ͙͟ͻ ͍͊͒ͪ͟͜ ͒͡Ύ 
͎͍ͦͦͫͨ͟͜͡ ͜ ͎͍ͪ͊͒ͦͫͨ͜ ˿ͯͣͫΈͦ͟͝ ͦ͋͊ͫͭ͜͡ ͫ͜͡ΈͫΈ͟͜ ˽́̂ ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ 
͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͙͋ͯ͡ ͔͊ͪͨͤ͘͟͜͜͡ ͊͘ ͎͙ͦͦͫͨ͊ͣ͟͡Σ ͔͒ ͯ;ͤ͜ ͨ͒͜ 
͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͍͙͊͒͊͟͡;͍͜ ͜ ͚͍ͣ͊ͫͭͪ͜ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎΣ 
͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͫ͜͡Έ͎͔ͦͫͨͭͻͤͯ͜͟ ͯ;͙͙͡΅ ͜ ͎͍ͦͦͫͨ͟͜͡Σ ͍͙͍͙ͦͤͯ͊͟͡ ͤ͊ 
͎͍͙͒ͦͦͪͤ͜ͻ ͍ͯͣͦ͊ͻ ͍ͯ ͔ͫΈ ͔ͦͣͨͫ͟͟͡ ͔͔ͨͪ͒͋͊;͔͙ͤͻ ͍ͤ͊;͊͡ΈͤͦΌ ͎ͨͪͦͪ͊ͣͦΌ 
ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͙͟ͻ ͪͦ͋ͭ͜ ͯ ͎ͦͦͫͨ͊͟͡ͻ ώммΣ ͊ͪ͟Φ ноϐΦ 

̂ ͪ͜΄͔ͤͤ͜ ͍͙͍ͦͤ͊͟;͎ͦͦ ͔ͦͣͭͭͯ͟͜ ˿ͯͣͫΈͦ͟͝ ͦ͋͊ͫͤͦ͡͝ ˾͙͊͒ ͔͍͒ͨͯͭ͊ͭ͜ 
ͭͪͯ͒Ύ΅͙ͻ Ѕ оор ͍͒͜ нс ͍ͭͪ͊ͤΎ мфст ͪͦͯ͟ ͍͒ͣ͜͜;͔ͤͦΣ ΅ͦ ͨͪͦͭΎ͎ͦͣ мфслς
мфст ͍ͪͦ͟͜ ͍ ͦ͋͊ͫͭ͜͡ ͍͔͔ͨͪͦ͒ͤ͊ ͤ͊͘;ͤ͊ ͪͦ͋ͦͭ͊ ͘ ͍͙ͪͦͭͯ͘͟ ͚ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ 
ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͨͦͨ͜͡΄͔ͤͤΎ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ 
͙͍ͪͦ͋ͭͤ͜͟͜ ͙ͪͤ͘͜ͻ ͎͔͚͊ͯ͘͡ ͎ͤ͊ͪͦ͒ͤͦͦ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊Φ ˭ͪͦͫ͊͡ ͟͜͡Έͫͭ͟͜Έ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͣ͘͜ͼ͙ͤ͊ͫ͡Ύ ͝ͻ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤ͊ ͋͊͊͘Σ ͨͦͨ͜͡΄͙͍ͫΎ 
ͫ͊͒͟͡ ͔͔ͤ͗ͤͪͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Φ ˽͍͙͒͜΅͙͍ͫΎ ͍͔ͪͤ͜Έ ͍ͤ͊;͊ͤͤΎ  ͚
͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤͫ͜Έͦ͟͝ ͣͦͦ͒͜͡ ώфΣ ͊ͪ͟Φ мфς26]. 

˭͊ ͼ͔͚ ;͊ͫ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͊͊͒͊ͣ͘͟͡ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ 
͎͍͔ͨ͒ͦͭͦͤͦ͜͡ оорур ;ͦ͡Φ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜ ͜ ͔ͣͻ͍͊ͤ͊ͭͦͪ͘͜͜ 
ͫ͜͡ΈͫΈ͎ͦͦ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ώфΣ ͊ͪ͟Φ нлϐΦ ˭͎͊͊͡Έͤ͜ ͙͎͔͙ͦͤͭͤͤͭ͟ ͯ;͍ͤ͜ ͙ͪͦͫ͘͡ ͤ͊ 
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рл ҈Σ ͊ ͪ͜;͙͚ͤ ͍͙ͨͯͫ͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜ ͜ ͔ͣͻ͍͊ͤ͊ͭͦͪ͘͜͜ ͫ͜͡ΈͫΈ͎ͦͦ͟ 
͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ͋͘͜͡Έ΄͙͍ͫΎ ͤ͊ пп ҈ ώфΣ ͊ͪ͟Φ нлϐΦ ˭͊ ͪ͊ͻͯͤͦ͟ ͍͙͒ͪͭͭ͜͟Ύ ͍͙ͤͦͻ ͜ 
ͪͦ͘΄͙͔ͪͤͤΎ ͫͤͯ͜Ό;͙ͻ ͫ͜͡ΈͫΈ͙͟ͻ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͯ;͙͙͡΅ ͋͘͜͡Έ΄͙͊ͫ͡Ύ 
͟͜͡Έͫͭ͟͜Έ ͯ;͍ͤͫ͜Έ͙͟ͻ ͣͫ͜ͼΈ ͤ͊ мппл ώмлΣ ͊ͪ͟Φ млуϐΦ 

˭ͤ͊;ͤ͊ ͪͦ͋ͦͭ͊  ͘ ͍͙ͪͦͭͯ͘͟ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ 
͍͔͔ͨͪͦ͒ͤ͊ ͍ мфсс ͪͦͼ͜Φ ˤ ͦ͋͊ͫͭ͜͡ ͍͙͒ͪͭͦ͜͟ р ͍͙ͤͦͻ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ о ͔ͭͻͤ͜;ͤ͜ ͯ;͙͙͡΅͊Φ ˽͙͚ͪͤΎͭͦ ͤ͊ 
͍ͤ͊;͊ͤͤΎ тфос ;ͦ͡ΦΣ ͊ ͍ мфст ͪͦͼ͜ ͍ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͯ;͙͙͡΅͊ͻ 
˿ͯͣͫΈͦ͟͝ ͦ͋͊ͫͭ͜͡ ͍ͤ͊;͊ͦͫ͡Ύ млррл ;ͦ͡Φ 

̒͟ ͊ͤ͊͘͘;͍͊ ͤ͊;͊͡Έ͙ͤ͟ ˿ͯͣͫΈ͎ͦͦ͟ ͎ͦ͋͊ͫͤͦͦ͡ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜-
͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ мфсл-ͻ ͪͦ͊͟ͻ ˸Φ ʕ ͔͙͎ͦ͡ͼΈ͙͚͟Σ ͍͙ͪͦͭͦ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜-
͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͦ͋͊ͫͭ͜͡ ζ΅͔ ͍͒ͫͭ͊͜Ί ͍͒͜ ͪͦͫͭ͊͘Ό;͙ͻ ͔ͨͦͭͪ͋ ͎ͤ͊ͪͦ͒ͤͦͦ 
͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ͍ ͊͒ͪ͊͟ͻ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜η ώфΣ ͊ͪ͟Φ нл].  

˽͙ͭͦͣ͊ ͍͎͊͊ ͪ͜;͎ͤͦͦ ͍͙ͨͯͫͯ͟ ͙ͣͦͦ͒͡ͻ ͙͍ͪͦ͋ͭͤ͜͟͜ ͨͪͦͺ͔͚ͫͤͦ͜-
͔ͭͻͤ͜;͙͙ͤͣ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͊͊͒͊ͣ͘͟͡  ͍ ͎͊͊͘͡Έ͚ͤ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͙ͪͦ͋ͭͤ͜;͙ͻ 
͍͊͒ͪ͟͜ ͍ ͦ͋͊ͫͭ͜͡ ͍͙ͫͭ͊ͤͦͭΈ ͯ ͙͍ͨͪͦͣͫͦͦͫͭ͜͡ ͙͡΄͔ у ҈Σ ͯ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͜ ς 
40,4 ҈Σ ͯ ͫ͜͡ΈͫΈͦͣͯ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͜ ς 84,3 % ώфΣ ͊ͪ͟Φ нлϐ. 

˽͔͔͍ͪ͊͗ͤ͊ ͋͜͡Έ΄ͫͭ͜Έ ͙͍ͪͦ͋ͭͤ͜͟͜ ͯ ͙͍ͨͪͦͣͫͦͦͫͭ͜͡  ͚ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͜ 
͎͍ͦͭͯ͊͊ͫ͡Ύ ΄͡Ύͻͦͣ ͍͎ͦͪͦͭͦͫͭͪͦͦͦͦ͟͟͟ ͍͎ͯͪͫͦͦͦ͟ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ 
͙͎͎͋ͪ͊͒ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͤ͊ ͍͙͙ͪͦ͋ͤͼ͍ͭ͜Σ ΅ͦ ͍ ͎͋͊͊ͭΈͦͻ 
͍͙ͨ͊͒͊͟ͻ ͔ͤ ͍͍͒ͨͦ͒͊ͦ͜͜͡ ͍͙͎ͣͦ͊ͻ ͔ͭͻͤͦ͜͟-͔ͦͤͦͣ͟͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ 
͎ͤ͊ͪͦ͒ͤͦͦ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ сл-ͻ ͍ͪͦ͟͜ ̆̆ ͫͭͦͭͭ͜͡Ύ. 

˹͔ͣ͊ͦ͡ Ί ͺ͍͊ͭ͟͜Σ ͙ͦ͟͡ ͍͔͙͟͜͡ ͙͍ͨͪͦͣͫͦ͜͡ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊  ͚͍͙͋ͯ͒ͦ 
ό˿ͯͣͫΈ͙͚͟ ͙͍͙͚͊ͪͤ͡ ͍͊ͦ͒͘ ζ͔̇ͤͭͪͦͭ͜͡ηΣ ˻ͻ͙ͭͪͫΈ͊͟ ͤ͊ͺ͍ͭͦͪͦ͒͊͘͜͟Σ 
͙̊ͦͫͭͤͫ͟Έ͙͚͟ ͻ͍ͣ͊ͦ͒͘͜Σ ˿ͯͣͫΈ͙͚͟ ͍͊ͦ͒͘ ͔͔͙ͭͪͦͤͤ͟͡ͻ ͍ͣͪͦͫͦͨ͜͟͟͜ ͜ 
͔͔͍͙͙ͭͪͦ͊ͭͦͣ͊ͭ͟͟͡Σ ˴ͦͤͦͭͦͨͫΈ͙͚͟ ͍͊ͦ͒͘ ζ͔͍͙͚̉ͪͦͤ ͔ͣͭ͊ͫͭ͜͡ηΣ ˿ͯͣͫΈ͙͚͟ 
ΩͣΎ͔ͫͦͭͪͫͭ ͭ͊ ͤ͜΄͜ύ ͍͒͜;͍͙ͯ͊͡ ͎ͦͫͭͪͯ ͔ͤͫͭ͊;ͯ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜Σ ͔͊͡ 
͔ͤ ͍͙͍͙͗͊͡ ͊͘ͻ͍ͦ͒͜ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͤ͊ ͍͚ͫͦ͝ ͋͊͘͜ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ 
ͯ;͙͙͡΅ ώфΣ ͊ͪ͟Φ нлϐΣ ΅ͦ ͔͎͙͍ͤ͊ͭͤͦ ͍͙͍͒͋͊ͦͫ͜͡Ύ ͤ͊ ͔ͺ͔͙͍ͭͤͦͣͯ͟ 
͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͫ͊͒ͤͦ͟͡͝ ͔ͭͻ͙ͤ͜͟Φ ̂ мфсф ͪͦͼ͜ ͙ͫͭͯ͊ͼ͜Ύ ͘ ͎͍ͨ͒ͦͭͦͦ͜͟Ό 
͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜ ͒͡Ύ ͊ͤ͊͘͘;͔͙ͤͻ ͙͍͙ͨͪͦͣͫͦ͡ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ 
͊ͤ͊͊͘͘͡ ͙͙͍͙ͨͦͭͤ͘ͻ ͣͤ͘͜Φ ˹͊ ͍͙͙ͪͦ͋ͤ;͚͜ ͋͊͘͜ ͙̊ͦͫͭͤͫ͟Έ͎ͦͦ͟ ͻ͍ͣ͊ͦ͒ͯ͘͜ 
͚͒ͫͤ͘͜Ό͍͊ͦͫ͡Ύ ͍͙͋ͯ͒ͤ͜ͼ͍ͭͦ ˽́̂ ͤ͊ плл ͯ;͍ͤ͜  ͯͣΦ ̊ ͦͫͭ͊͟Φ ˭ ;͙ͫ͊͡ ͍͔͙͙͟͡ͻ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ ͤ͊ ͍͙͙ͪͦ͋ͤ;͚͜ ͋͊͘͜ ˴ͦͤͦͭͦͨͫΈ͎ͦͦ͟ ͍͊ͦ͒ͯ͘ ζ͔͍͙͚̉ͪͦͤ 
͔ͣͭ͊ͫͭ͜͡η ͔ͤ ͋ͯͦ͡ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͜ ͍͎ͤͦͦͦ ˽́̂Σ ͦͫ͟͜͡Έ͙͟ ͍͊ͦ͒͘ 
͍ͨͦͤͫͭ͜Ό ͔͔͊͋ͨ͘͘;͍͍ͯ͊ͫΎ ͙ͪͦ͋ͭͤ͜;͙͙ͣ ͙͊͒ͪ͊ͣ͟Σ Ύ͟͜ ͨͪͦͻ͙͙ͦ͒͡ ͎͍ͨ͒ͦͭͦͯ͜͟ 
͙ͨͪ ˴ͦͤͦͭͦͨͫΈͦͣͯ͟ ˽́̂ Ѕ п ώмлΣ ͊ͪ͟Φ млфϐΦ 

˹͔͍ͨͦͤͫͭ͜Ό ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͙͊͒ͪ͊ͣ͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜ 
˿ͯͣͫΈ͙͚͟ ͣ͊΄͙͍͙͚ͤͦ͋ͯ͒ͤ͜ ͍͊ͦ͒͘ ͔ͣͤ͜͜ ͔̅ͪͯͤ͘Σ ͍͔͋ͯ͒͜͡Έͤ͜ ͔͙ͭͪͫͭ 
ζ˿ͯͣͻͣ͋ͯ͒͜ηΣ ζ̊ͦͫͭͻͣ͋ͯ͒͜ηΣ ζ˿ͯͣͫ͜͡Έ͋ͯ͒ηΣ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͍͎ͨͦ͋ͯͭͦͦͦ 
͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͭ͊ ͤ͜΄͜ ώфΣ ͊ͪ͟Φ нлϐ. 
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̂ͤ͊ͫ͒ͦ͜͟͡ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ͝ ͔͔ͣͪ͗͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͤ͊͘;ͤ͊ ;͙͊ͫͭͤ͊ 
͍͙͙͍ͨͯͫͤ͟͟͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄͟͜͡ ͔ͤ ͣ͊͊͡ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔͙ͦ͒ͪ͗͊ͭ 
ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟Σ ΅ͦ ͯͫ͊͒ͤ͟͡Ό͍͊ͦ͡ ͍ͫͦΊ;͔͊ͫͤ  ͚͔ͺ͔͙͍͔ͭͤ͟ 
͊ͯ͘͡;͔ͤͤΎ ͝ͻ ͯ ͍͙͙ͪͦ͋ͤͼ͍ͭͦΦ 

˻͙͍ͫͦ͋ͦ͡ ͍͍͍͒ͫͭ͊͊͜ ͍͙ͪͦͭͦ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ 
́ͪͦͫͭΎ͔ͤͼΈͦͣͯ͟ ͚ͪ͊ͦͤ͜Φ ̂ ͔͒Ύ͙͟ͻ ͣͫͭ͊͜ͻ  ͜ ͎͋͊͊ͭΈͦͻ ͚͙ͪ͊ͦͤͤͻ ͼ͔ͤͭͪ͊ͻ 
ͦ͋͊ͫͭ͜͡ ͍ мфсл-ͻ ͪͦ͊͟ͻ ͔ͤ ͋ͯͦ͡ ͎͗ͦ͒ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͨͪͦͺ͔͚ͫͤͦ͜-
͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ 

̂ ͍͒ͦͨͦ͒͜͜ ͤ͊;͊͡Έ͙ͤ͊͟ ͎ͦ͋͊ͫͤͦͦ͡ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ 
͍͙ͦͫͭ͜ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ͔ͦ͋͊ͫͤ͡ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͨͪͦͺ͔ͭͻ͍͙ͦͫͭ͜Σ ͔͍͙͙ͪͤ͟͜͟ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭΣ ͍͋ͯ͒ͦ ͭ͊ ͤ͜΄͙ͻ ͎ͦͫͨͦ͒͊ͪͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͍͙͍ͦͤ͊͟;͜ ͔͙ͦͣͭͭ͟͜ 
ͣͫ͜Έ͙͟ͻ ͜ ͚͙ͪ͊ͦͤͤͻ ˾͊͒ ͔͍͒ͨͯͭ͊ͭ͜ ͭͪͯ͒Ύ΅͙ͻ ͔ͤ ͍͙͍͙͗͊͡ ͔͙ͤ͊͗ͤ͡ͻ ͊͘ͻ͍ͦ͒͜ 
͒͡Ύ ͍͙͒ͪͭͭ͜͟Ύ ͯ;͙͙͡΅ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͣ͘͜ͼ͔ͤͤͤΎ ͝ͻ 
͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͦ͝ ͙͋͊͘Φ ˴͊ͨͭ͊͜͡Έͤ͜ ͍͔͊͒ͤͤ͟͡ΎΣ Ύ͟͜ ͍͙͒͜͡Ύ͙ͫ͡Ύ ͤ͊ 
ͪͦ͘΄͙͔ͪͤͤΎ ͒͜Ό;͙ͻ ͜ ͍͙͒ͪͭͭ͜͟Ύ ͍͙ͤͦͻ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͯ;͙͙͡΅Σ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͔͍ͤ͊͒ͦ͘͜͡ΈͤͦΦ ˹͙͊ͨͪ͊͒͟͡Σ ͯ мфсс ͪͦͼ͜ ͨ͊ͤ͡ 
͍͔͊ͨͭ͊ͦ͊͒ͤ͟͜͟͡͡Έ ͍͙ͦͤ͊ͤͦ͟ ͙͡΄͔ ͤ͊ ут ҈ ώфΣ ͊ͪ͟Φ нмϐ. 

˱͘ но ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͦ͋͊ͫͭ͜͡ у 
͍ͦͫͣ͘͜ ͔ͤ ͙ͣ͊͡ ͎͙͍ͯͪͭͦ͗ͭ͟͜ ό˿͍͔ͫΈ͔͟ ͣͫ͜Έ͔͟ ˽́̂ Ѕ оΣ ͙̊ͦͫͭͤͫ͟Έ͔͟ ͣͫ͜Έ͔͟ 
˽́̂ Ѕ мл ͜ ˴ͦͤͦͭͦͨͫΈ͔͟ ͫ͜͡ΈͫΈ͔͟ ˽́̂ Ѕ оΣ ˶͔͔͙͋͒ͤͫΈ͔͟ ͫ͜͡ΈͫΈ͔͟ ˽́̂ Ѕ пΣ 
̆ͦͭͤͫ͜Έ͔͟ ͫ͜͡ΈͫΈ͔͟ ˽́̂ Ѕ рΣ ˾͔ͦͣͤͫΈ͔͟ ͫ͜͡ΈͫΈ͔͟ ˽́̂ Ѕ тΣ ˭ͤͦ͋-
˹͍͎ͦͦͪͦ͒ͫΈ͔͟ ͫ͜͡ΈͫΈ͔͟ ˽́̂ Ѕ фύΣ ͤ͊Ύ͍ͤͫͭ͜Έ ͣͫ͜ͼΈ  ͎͙ͯͯͪͭͦ͗ͭ͊͟ͻ ͔ͪ΄͙ͭ 
ͯ;͙͙͡΅ ͔͔͊͋ͨ͘͘;͍ͯ͊ͦ͡ ͙͡΄͔ нрΣо ҈ ͯ;͍ͤ͜Φ ̂ ͍͙ͨͦͦͤ͜͡ ͯ;͙͙͡΅ ͔ͤ ͍͙ͫͭ͊;͊ͦ͡ 
͔͍ͣ͋͜͡Σ ͙ͣ͊͡ ͣͫ͜ͼ͔ ͺ͙͊ͭ͟ ͔͍ͤ͊͒ͦ͘͜͡Έ͎ͤͦͦ ͍͎ͨͦ͋ͯͭͦͦͦ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ 
ͯ;͍ͤ͜Φ ̂ ͒͊͝͡ΈͤΎͻ ˿͍͔ͫΈ͎ͦͦ͟ ͣͫ͜Έ͎ͦͦ͟ ˽́̂ Ѕ оΣ ̆ͦͭͤͫ͜Έ͎ͦͦ͟ ͫ͜͡ΈͫΈ͎ͦͦ͟ 
˽́̂ Ѕ рΣ ˾͔ͦͣͤͫΈ͎ͦͦ͟ ͫ͜͡ΈͫΈ͎ͦͦ͟ ˽́̂ Ѕ т ͭ͊ ͔͒Ύ͙͟ͻ ͤ͜΄͙ͻ ͍͋ͯ ͔͔͙͚ͦ͋ͣ͗ͤ 
͙͔͊ͫͦͪͭͣͤͭ ͍ͫͭͪ͊Σ Ύͫͭ͟͜Έ ͝ͻ ͙ͤ͘Έ͊͟Σ ͣ͊ͦ͡ ͎͍ͦͭͯ͊ͦͫ͡Ύ ͍ͫͭͪ͊ ͘͜ ͔͒΄͔͍͙ͻ ͍ͫͦͪͭ͜ 
ͣΩΎͫ͊Σ ͍ͫͯ͋ͨͪͦ͒ͯͭ͟͜Σ ͍ͦͦ;͍͜Σ ͣͦͦ͊͟͡ ώфΣ ͊ͪ͟Φ нмϐ.  

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͊ͪͻ͍͙ͤ͜ͻ ͔͔͒͗ͪ͡Σ ͨͪͦͭΎ͎ͦͣ мфстςмфсф ͍ͪͦ͟͜ ͋ͯͦ͡ 
͍ͨͦ͋ͯ͒ͦ͊ͤͦ ͎͙ͯͪͭͦ͗ͭͦ͟ ͤ͊ нсм ͣͫ͜ͼ͔ ͒͡Ύ ˴ͦͤͦͭͦͨͫΈ͎ͦͦ͟ ͫ͜͡ΈͫΈ͎ͦͦ͟ ˽́̂ Ѕ 
оΣ ͯ мфсф ͪͦͼ͜ ͍͍͔͔͒ͤͦ ͍ ͔ͫͨͯ͊ͭ͊͟͡ͼ͜Ό ͎͙ͯͪͭͦ͗ͭͦ͟ ͤ͊ плл ͣͫ͜ͼΈ ͒͡Ύ 
˶͔͔͙͋͒ͤͫΈ͎ͦͦ͟ ͫ͜͡ΈͫΈ͎ͦͦ͟ ˽́̂ Ѕ п ώмлΣ ͊ͪ͟Φ млфϐΦ  

˽ͪͦͭΎ͎ͦͣ мфстςмфсф ͍ͪͦ͟͜ ͍ͨͦ͋ͯ͒ͦ͊ͤͦ ͍ͤ͊;͊͡Έͤ͜ ͙ͦͪͨͯͫ͟ 
˴ͦͤͦͭͦͨͫΈ͎ͦͦ͟ ˽́̂ Ѕ уΣ ˶͔͔͙͋͒ͤͫΈ͎ͦͦ͟ ͫ͜͡ΈͫΈ͎ͦͦ͟ ˽́̂ Ѕ пΣ ͍͒ͦ͋ͯ͒ͦ͊ͤͦ 
˽͙͍ͯͭ͡ΈͫΈ͔͟ ˽́̂ Ѕ фΣ ͔͒ ͦ͋͊͒ͤ͊ͤͦ͡ п ͍ͤ͊;͊͡Έͤ͜ ͔͙͊͋ͤͭ͟͜ ͭ͊ ͔͋͋ͦͭͯ͜͜͟͡ ͘ 
;͙ͭ͊͡Έ͙ͤͣ ͊ͦͣ͘͡Φ ̂ мфсф ͪͦͼ͜ ͍͔ͦͫ͡Ύ ͍͙͋ͯ͒ͤ͜ͼ͍ͭͦ ͍ͤ͊;͊͡Έ͙ͤͻ ͚͔͔ͣ͊ͫͭͪͤΈ 
͒͡Ύ ˾͔ͦͣͤͫΈ͎ͦͦ͟ ́̂ Ѕ н ͭ͊ ˴͔͍͔ͪͦ͡ͼΈ͎ͦͦ͟ ͣͫ͜Έ͎ͦͦ͟ ˽́̂ Ѕ мм [млΣ ͊ͪ͟Φ млф]. 

̂ ˿͍͔ͫΈͦͣͯ͟ ͣͫ͜Έͦͣͯ͟ ˽́̂ Ѕ оΣ ˴ͦͤͦͭͦͨͫΈͦͣͯ͟ ͣͫ͜Έͦͣͯ͟ ˽́̂ Ѕ пΣ 
ˣͦͨ͜͜͡͡ΈͫΈͦͣͯ͟ ͣͫ͜Έͦͣͯ͟ ˽́̂ Ѕ р ͍͙͙ͪͦ͋ͤ;͔ ͍ͤ͊;͊ͤͤΎ ͍͙ͨͪͦ͊͒ͦͫ͡Ύ ͤ͊ 
͊ͫͭ͊ͪͦͣͯ͘͜͡ ͍ͯͫͭ͊ͭͯ͊ͤͤ͟͜Σ ˿ͯͣͫΈ͔͟ ͣͫ͜Έ͔͟ ˽́̂ Ѕ мн ͔ͤ͒ͦͫͭ͊ͭͤΈͦ 
͔ͦ͋͊͒ͤ͊ͤ͡ ͔͔͍͙͒ͪͦͦ͋ͪͦ͋ͤͣ ͍ͯͫͭ͊ͭͯ͊ͤͤ͟ΎͣΣ ͊ ˶͔͔͙͋͒ͤͫΈ͔͟ ͫ͜͡ΈͫΈ͔͟ 
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˽́̂ Ѕ п ς ͔͙͍ͣͦͪ͊ͭͤͦ͜͡Ό ͔ͭͻͤͦ͜͟ΌΦ ˿ͯͣͫΈ͔͟ ́̂ Ѕ м ͔ͤ ͎ͣͦͦ͡ ͪͦͨͦ͘;͙͊ͭ 
͍ͤ͊;͊ͤͤΎ ͍ͭͦ͊ͪ͟͜ ;͔͔ͪ͘ ͔ͤͫͭ͊;ͯ ͙ͭͦ͊ͪͤ͟ͻ ͍͔͍ͪͫͭ͊ͭ͜ ώфΣ ͊ͪ͟Φ нмϐ.  

˴͔͍͙͙ͪͤ͜͟ ͍͙͋͊ͦ͘ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ  ͍͋ͯ͒ͦ͜ ό˿͍͔ͫΈ͎ͦͦ͟ ͎ͤ͊ͫͦͫͤͦͦ ͍͊ͦ͒ͯ͘Σ 
˴ͦͤͦͭͦͨͫΈ͎ͦͦ͟ ͍͔͎ͨ͊ͪͦͦͦͪͣͦͤͭͤͦͦ͘ ͍͊ͦ͒ͯ͘Σ ͔ͭͪͫͭͯ ζ̊ͦͫͭͻͣ͋ͯ͒͜ηΣ 
ζ˿ͯͣͻͣ͋ͯ͒͜ηΣ ζ˿ͯͣͫ͜͡Έ͋ͯ͒ηύ ͣ͊ͦ͡ ͙ͨͪ͒͜͡Ύ͙͡ ͍͎͙ͯ͊ ͣ͘͜ͼ͔ͤͤͤΌ 
͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͦ͝ ͙͋͊͘ ͯ;͙͙͡΅Σ ͔͔͊͋ͨ͘͘;͔ͤͤΌ ͝ͻ ͫͯ;͙͙͊ͫͤͣ 
͍͔͙ͪͫͭ͊ͭ͊ͣΣ ͙͙ͨͪ͊͒͊ͣ͡  ͚ͣ ͔ͻ͙͊ͤͣ͊ͣ͘͜ ώфΣ ͊ͪ͟Φ нмϐ. 

˻͔ͪͣ͟͜ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊  ͚͎ͦͫͨͦ͒͊ͪͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔ͤ ͍͙͊͗͒͘ ͍͙ͤ͊͒͊͊͡ 
ͯ;ͤΎͣ ͦͨ͊͡;͍ͯ͊ͤ͜ ͪͦ͋ͦ;͜ ͣͫ͜ͼΎ ͒͡Ύ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟Φ 

ˤ ͔͙ͦͪͣ͟ͻ ͯ;͙͙͡΅͊ͻ ͍ͨͦ͜͡Έͤͦ ͍͍͍͙ͨͪͦ͊͒͗ͯ͊ͫ͡Ύ ͍ ͍ͤ͊;͊͡Έ͙͚ͤ 
ͨͪͦͼ͔ͫ ͒ͦͫΎ͎͔ͤͤͤΎ ͙ͤ͊ͯ͟Σ ͔ͭͻ͙ͤ͜͟Σ ͔ͭͻͤ͜;ͤ͜ ͙͊ͫͦ͋͘ ͭ͊ ͤ͜΄͜ ͙͍͊ͭͤ͟͜ ͺ͙ͦͪͣ  ͚
͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎ ώфΣ ͊ͪ͟Φ ннϐΣ ΅ͦ ͔͎͙͍ͤ͊ͭͤͦ ͍͙͍͒͋͊ͦͫ͜͡Ύ ͤ͊ Ύͦͫͭ͟͜ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜Φ ̂;͙͙͡΅͊ ͙͋ͯ͡ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ 
͔͔͊͋ͨ͘͘;͔ͤ͜ ͨ͒ͪͯ͜;͙͙ͤ͊ͣ͟Φ 

˴͔͍͙͙ͪͤ͜͟ ͔͙ͦͪͣ͟ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭΣ ͍͋ͯ͒ͦ ͭ͊ ͤ͜΄͙ͻ ͎ͦͫͨͦ͒͊ͪͫΈ͙͟ͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͔ͤ ͍ͫͭͦͪΌ͍͙͊͡ ͍ͯͣͦ ͒͡Ύ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͍͙͙ͪͦ͋ͤ;͎ͦͦ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͙͙͍ͨͯͫͤ͟͟͜ ͯ;͙͙͡΅ ͨͦ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ͭ͊ ͙͍ͨͪͫͦΊͤͦͣͯ ͍ 
ͯ;͙͙͡΅͜ ͍͊͟͜͡ͺ͊͜͟ͼ͚ͤͦͣͯ͜ ͪͦͪ͘Ύ͒ͯΣ ͒͡Ύ ͍͙ͨ͒͜΅͔ͤͤΎ ͝ͻ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ώфΣ ͊ͪ͟Φ 
22]Σ ΅ͦ ͙͍͙ͨͪͦ͒ͦ͘͡ ͒ͦ ͤ͊͘;ͤͦ͝ ͙ͨͤͤͦͫͭ͜͡ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜Φ 

˭͊ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ ͎ͦ͋͊ͫͤͦͦ͡ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜Σ 
͍͙͍ͦͤ͊͟;͜ ͔͙ͦͣͭͭ͟͜ ͣͫ͜Έ͙͟ͻ ͜ ͚͙ͪ͊ͦͤͤͻ ˾͊͒ ͔͍͒ͨͯͭ͊ͭ͜ ͭͪͯ͒Ύ΅͙ͻ ͔ͤ ͙ͨͪ͒͜͡Ύ͙͡ 
͔ͤ͊͗͡ ͤͦ͝ ͍͎͙ͯ͊ ͪͦ͋ͦͭ͜ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͔ͤ 
͚͒ͫͤ͘͜Ό͍͙͊͡ ͍͙͋ͯ͒ͤ͜ͼ͍ͭͦ ͎͙͍ͯͪͭͦ͗ͭ͟͜Σ ͔ͤ ͍͙͊͗͒͘ ͍͙ͨͯ͊ͫ͜͟͡͡Ύ ͨͪͦ ͨͦ͋ͯͭ ͜ 
͍͒ͨͦ͜;͙ͤͦ͟ ͯ;͍ͤͫ͜Έͦ͟͝ ͣͦͦ͒͜͡Φ ˭͔ͦͪͣ͊͟ ͔ͤ ͍͙ͦͤ͊ͤͦ͟ ͪ͜΄͔ͤͤΎ ͍͙͍ͦͤ͊͟;͎ͦͦ 
͔ͦͣͭͭͯ͟͜ ͦ͋͊ͫͤͦ͡͝ ˾͙͊͒ ͔͍͒ͨͯͭ͊ͭ͜ ͭͪͯ͒Ύ΅͙ͻ ͍͒͜ мп ͍ͭͪ͊ͤΎ мфср ͪͦͯ͟ Ѕ ормΣ 
Ύ͙ͣ͟ ͋ͯͦ͡ ͔͔ͨͪ͒͋͊;͔ͤͦ ͤ͊ мфст ͪ͜͟ ͍͙͋ͯ͒ͤ͜ͼ͍ͭͦ ͎͙ͯͪͭͦ͗ͭͯ͟ ͒͡Ύ 
˴ͦͤͦͭͦͨͫΈ͎ͦͦ͟ ͫ͜͡ΈͫΈ͎ͦͦ͟ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͎ͤͦͦ ͯ;͙͙͡΅͊ Ѕ о ͊͘ ͪ͊ͻͯͤͦ͟ 
͊ͨͭ͊͟͜͡Έ͙ͤͻ ͍͔͊͒ͤ͟͡ΈΣ ΅ͦ ͍͙͒͜͡Ύ͙ͫ͡Ύ ͤ͊ ͙͍͔͗ͭͦ͡ ͍͙͋ͯ͒ͤ͜ͼ͍ͭͦ ώфΣ ͊ͪ͟Φ ннϐ. 

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͊͒͊ͤͤ͘ΎΣ ͔͔ͨͪ͒͋͊;͔͎ͤͦͦ ͍ͨͦͫͭ͊ͤͦͦΌ ˾͙͊͒ ˸͍ͤͫͭͪ͜͜͜ 
̂˾˿˾ ͍͒͜ нн ͍ͭͤ͟͜Ύ мфст ͪͦͯ͟Σ  ͍͙͋ͯ͒ͤ͘͜ͼ͍ͭ ͊ͭ͊ ͍͍͔͔͒ͤͤΎ ͍ ͒͜Ό ͯ ͙ͫͭͪͦ͟ 
̆ͦͭͤͫ͜Έ͎ͦͦ͟ ͫ͜͡ΈͫΈ͎ͦͦ͟ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͎ͤͦͦ ͯ;͙͙͡΅͊ Ѕ р ͍ мфсф ͪͦͼ͜Σ 
˸͍͙͊ͦͫͭͦͪͦͨͫ͡Έ͎ͦͦ͟ ͫ͜͡ΈͫΈ͎ͦͦ͟ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͎ͤͦͦ ͯ;͙͙͡΅͊ Ѕ с ͍ 
мфтл ͪͦͼ͜Σ ͙ͦ͋͊ͫͤͣ͡ ͍͙͍ͦͤ͊͟;͙ͣ ͔ͦͣͭͭͦͣ͟͜ ͔ͤ ͍͙͍͙ͦͤͯ͊ͫ͟͡Ύ ;͔͔ͪ͘ 
͔͔ͦ͋ͣ͗ͤͤΎ ͦ͋ͫΎ͎ͯ ͍͔͊ͨͭ͊ͦ͊͒ͤ͟͜͟͡͡ΈΣ ΅ͦ ͍͙͒͜͡Ύ͙ͫ͡Ύ ͤ͊ ͙͍͔͗ͭͦ͡ 
͍͙͋ͯ͒ͤ͜ͼ͍ͭͦ ώмлΣ ͊ͪ͟Φ млуϐΦ 

ˢͤ͊͘͜͡ ͊ͪͻ͍͙ͤ͜ͻ ͔͍͒ͦͯͣͤͭ͟͜ ͍ͨͦ͊͊͘͟ ώфΣ ͊ͪ͟Φ нпς25]Σ ΅ͦ ͒͡Ύ 
ͨͦ͒͊͡Έ΄͎ͦͦ ͨͦͪ͊͟΅͔ͤͤΎ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜ ͜ 
͔ͣͻ͍͊ͤ͊ͭͦͪ͘͜͜ ͫ͜͡ΈͫΈ͎ͦͦ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ͙͋ͯ͡ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘͜ ͔͍͙͙ͪͤ͟͜͟ 
͍ͦͣ͋ͤ͊ͭ͟͜͜Σ ͔͍ͭͪͫͭ͜Σ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭΣ ͍͋ͯ͒ͦΣ ͎͍ͪ͊͒ͦͫͨ͜ ͭ͊ ͤ͜΄͙ͻ ͎ͦͫͨͦ͒͊ͪͫΈ͙͟ͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͍͙͒͜͡Ύ͙ͭ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͣ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒͊ͣ͘͟͡Σ ΅ͦ 
͒͜Ύ͙͡ ͭ͊ ͍ͯͭͦͪΌ͍͙͊ͫ͡Ύ ͤ͊ ͝ͻ ͋͊͘͜Σ ͍͍͒ͨͦ͒ͤ͜͜͜ ͙ͨͪͣ͜΅͔ͤͤΎΣ ͔͋ͦͨ͊ͭͤͦ͘͡ 
͔͔͍͙ͨͪ͒͊͊ͭ ͯ;͙͙͡΅͊ͣ ͔ͤͦ͋ͻ͔͒ͤ͜ ͍ͯͫͭ͊ͭͯ͊ͤͤ͟ΎΣ ͣ͊΄͙͙ͤΣ ͔ͣͻ͙͊ͤͣ͘͜Σ 
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͙͙ͨͪ͊͒͡Σ ͔͙ͤͫͭͪͯͣͤͭ͜  ͚͔͙ͣ͊ͭͪ͊͜͡ Ύ͟ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ 
ͭ͊͟ ͜ ͒͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͍ ͨͪͦͼ͔ͫ͜ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎ ͍͔͊ͣͦͤ͘͡Έ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Φ ˣ͍͊ͦ͘͜ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͍͙ͨͦͤͤ͜ ͙͋ͯ͡ ͍͙͒͜͡Ύ͙ͭ 
ͯ;ͤΎͣ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ ͍ͦͨ͊ͤ͜͡ ͜ 
͎ͨͪͦͪ͊ͣ ͦͨ͊͡;͍ͯ͊ͤ͜ ͪͦ͋ͦ;͜ ͣͫ͜ͼΎ ͒͡Ύ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎ 
 ͚͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͔ͫͨͼͦ͒Ύ͎ͦͣΣ ͔ͫͨͼͻ͊ͪ;͍ͯ͊ͤͤΎͣ ͭ͊ ͤ͜΄͙͙ͣ ͎͙ͨͦͫͯ͊ͣ͡ ͊͘ 
͍͙͚͊ͫͤ͡ ͪ͊ͻͯͤͦ͟ ͤ͊ ͍͙ͪͤ͜ͻ ͍ͯͣͦ͊ͻ ͘͜ ͙͙ͪͦ͋ͭͤ͊ͣ͜͟ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͨͪͦͺ͔͚ͫ͜Φ 
ˣ͍͊ͦ͘͜ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͚ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙ͣ͊͡ ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͎͍͙͚ͦͪ͊ͤͦ͊ͤ͘͜ 
͙͚ͨͪͦͣ ͍͙͙͍ͨͯͫͤ͟͟͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͝ͻ ͤ͊ ͪͦ͋ͦͭ͜ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ͭ͊ ͙͍ͨͪͫͦΊ͎ͤͦͦ ͍ ͯ;͙͙͡΅͜ ͪͦͪ͘Ύ͒ͯΣ ͍͙ͤ͊͒͊͊ͭ ͣ͝ 
͙͗ͭͦ͡ ͭ͊ ͍ͫͭͦͪΌ͍͙͊ͭ ͍͙ͯͣͦ ͒͡Ύ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ͙́͊ͣ͟ 
;͙ͤͦͣΣ ͫͭ͊ͤ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͙͍ͪͦ͋ͭͤ͜͟͜ ͨͪͦͭΎ͎ͦͣ мфсл-ͻ ͍ͪͦ͟͜ ͯ 
˿ͯͣͫΈ͚͟͜ ͦ͋͊ͫͭ͜͡ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͙͙͍͙͙ͨͦͭͤͣ͘ ͪͯ͘΄͔ͤͤΎ͙ͣΦ 
ˤ͙͍͙ͦͤͯ͊ͫ͟͡Ύ ͍͊͒͊ͤͤ͘Ύ  ͍͙͋ͯ͒ͤ͘͜ͼ͍ͭ ͊ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͍͊͊͒͘͟͜͡ ͤ͊ ͍͙͙ͪͦ͋ͤ;͙ͻ ͋͊͊͘ͻ ͍͔͙͙͟͡ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭΦ ˭͚͒ͫͤ͜Ό͍͙͊ͫ͡Ύ ͊͘ͻ͙ͦ͒ 
΅ͦ͒ͦ ͨͦͪ͊͟΅͔ͤͤΎ ͙͍͗ͭͦͦ͡-͍͙ͨͦ͋ͯͭͦͻ ͍ͯͣͦ ͒͡Ύ ͯ;͍ͤ͜ ͫ͜͡ΈͫΈ͙͟ͻ ˽́̂Φ ̂ 
ͣ͘͜ͼ͔ͤͤͤ͜ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͦ͝ ͙͋͊͘Σ ͨͦͨ͜͡΄͔ͤͤ͜ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦ ͎ͤͦͦ 
ͨͪͦͼ͔ͫͯ ͍͔͙ͯ͟͡ ͎͒ͦͨͦͣͦͯ ͍͙ͤ͊͒͊͊͡ ͍͋͊ͦ͘͜ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͍ ͔͍ͦͣͨͭͯ͊ͤͤ͟͟͜͡ 
ͦ͋͊͒ͤ͊ͤͤ͡Ύͣ  ͜ ͤ͊ͦ;͙͙ͤͣ ͙͙ͨͦͫ͋ͤ͊ͣ͜͟ ˽́̂Φ ̂ ͚ͭͦ ͔͗ ;͊ͫ ͔͍ͨͦͭͪ͋ͯ͊͊͡ 
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SUMMARY 
Shyparova A. The state of training of skilled workers in vocational training 

institutions Sumy region in the 60-s years of the twentieth century. 
Vocational education of Ukraine has passed a long way of development. During this 

time, the educational institution, the legal framework that regulated their work, approaches 
to the training of skilled workers radically changed. At the present stage of reform it is 
important to thoroughly study of the peculiarities of the development of vocational 
education in each period, taking into account the regional aspect of development of 
professional-technical educational institutions. 

The problems of development of vocational education as historical and pedagogical 
issues have been risen in a number of works of the outstanding scientists. 

The article analyzes the state of training of workers in institutions of vocational 
education in Sumy in the 1960-s. The author focuses on the positive changes in the 
development of the network of vocational education institutions, increasing school 
enrolment, training skilled workers. The tasks for the construction of vocational educational 
institutions on the production bases of large enterprises are performed. The measures to 
improve living conditions for rural students in vocational schools are implemented. In 
strengthening the material-technical base, the improvement of the educational process has 
provided great assistance basic enterprises in the acquisition of equipment and teaching AIDS 
in vocational schools. The heads of enterprises, construction sites, farms and other economic 
organizations were required to allocate vocational educational institutions, acted and 
formed on their basis the relevant premises, free of charge transfer to schools with the 
necessary equipment, machines, mechanisms, devices, tools and materials for 
implementation of the educational process and to perform in the process of industrial 
training orders of enterprises and organizations. 
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Attention is drawn to the shortcomings: insufficient material and technical base of 
educational and production process, the problems in providing living conditions for the 
students and teachers. The individual enterprises and economic organizations are not always 
provided the students with paid work placements for practical training. 

In some schools there was a slow process of implementing into the learning process 
science, technology, engineering, and other active forms of learning, which negatively affect 
the quality of skilled workers. Schools were not provided with textbooks. The role of the key 
enterprises in improving education and residence, as well as practical training of the students 
of vocational schools is defined. 

Key words: vocational education, vocational schools, a city vocational school, rural 
vocational schools, technical college, a skilled worker, the mechanization of agriculture, the 
key enterprises, the network of vocational education institutions. 
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͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍;͙͔͍ͭ͜͡Σ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˿͍͔ͭ͊ͤͦͤͤ͡Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͍͒ͪ͗͊ͤͦͫͭ͜ ς 
͙͚ͫ͊͒ͤ͟͡ ͜ ͙͍͙͚ͭͪ͊͡ ͨͪͦͼ͔ͫΣ Ύ͙͚͟ ͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ ͎͙͋ͦͦ͟͡Ό 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜ΊΌ ͙ͨͦͭ͜͡;ͤͦ͝Σ ͔ͦͤͦͣ͟͜;ͤͦ͝ ͭ͊ ͫͦͼ͊͜͡Έͤͦ͝ ͫͺ͔ͪΣ ͣͤͦ͘͜Ό 
ͯ͟͡Έ͙ͭͯͪͤͻ ͜ ͒ͯͻ͍͙ͦͤͻ ͙͔͍ͨͪͦͪͭͭ͜͜ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͦͫͭ͜Σ ͎͍ͦͦͤͦ͡Ό ͔ͣͭͦΌ Ύͦ͟͝ Ί 
͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ;ͤΎ, ͫͯͭͭΊ͍͔ ͍͙ͨ͒͜΅͔ͤͤΎ ͨͪͦͺ͔ͫͦͤ͊ͣͯ͘͜͜͡ ͍;͙͔ͭ͡ΎΦ 
˨͔͍ͪ͗͊ͤ͊ ͤ͊ͼͦͤ͊͜͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ ζ˻͍ͫͭ͊͜η ό̂ͪ͊ͤ͊͟͝ ̆̆˱ ͫͭͦͭͭ͜͡ΎύΣ ˭͊ͦͤ͟ 
͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍ͦͫͭͯ͜ηΣ ˨͔͍ͪ͗͊ͤ͊ ͎ͨͪͦͪ͊ͣ͊ ζˤ;͙͔ͭ͡Έη ͭ͊ ˹͊ͼͦͤ͊͜͡Έͤ͊ 
͙͒ͦͭͪͤ͊͟ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͯ ̆̆˱ ͫͭͦͭͭ͜͜͡ ͍͙ͤ͊͘;͊ΌͭΈ ͍͊͒͊ͤͤ͘ΎΣ 
ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ Ύ͔ͫͤ͟͜ ͍͔ͦͤͦͤͤ͡Ύ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯΣ ͚͎ͦͦ 
͔ͣͦ͒ͪͤ͊͘͜ͼ͜ΌΣ ͍͔ͫͭͦͪͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͒͡Ύ ͚͍ͤ͊ͨͦͤ͜΄ͦ͝ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ 
͙ͤ͊ͫͭͯͨͤͻ ͨͦͦͤ͟͜͡Έ ώрϐΦ ˿Έ͎ͦͦ͒ͤ͜ ͦ͒ͤ͜ΊΌ ͘ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔ͨͪͦ͋ͣ͡Σ Ύ͟͜ 
͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͙ͤ͊ͯ͟ ͨͪͦ ͡Ό͙͒ͤͯ ͚ ͫͯͫͨ͜͡Έ͍ͫͭͦΣ Ί ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͔ͯͤͪͫ͊͜͡Έ͙ͤͻ  ͜
͍͜;͙ͤͻ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͯ ͨ͒ͪͦͫͭ͊͜Ό;͙ͻ ͨͦͦͤ͟͜͡ΈΦ ˨ͯͻ͍ͦͤͦ-
ͣͦͪ͊͡Έ͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͤ͊ ͙͔ͨͪͦͪͭͭ͜͜ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ 
ͣ͊Ί ͐ͪ ͍͙ͯͤͭͯ͊ͭͫΎ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ͍͙͒ͪͭͦͫͭ͜͟͜Σ ;͔ͫͤͦͫͭ͜Σ Ί͒ͤͦͫͭ͜ ͙͒ͯͣ͟ ς ͍ͫͦ͊͡ ς 
͍͙ͫͨͪ͊Φ ˽͙͔ͪͦͪͭͭ͜ ͎͙ͯͣ͊ͤͫͭ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͯ ̆̆˱ ͫͭͦͭͭ͜͜͡ ͍ ̂ͪ͊ͤ͟͜͝Σ Ύ͟ ͜ ͍ ͯͫΈͦͣͯ 
͍ͫͭ͜͜Σ Ί ͍͙ͨͪͦ͒ͤͣ͜ ͔͎ͫͭͪ͊ͭ͜;͙ͤͣ ͤ͊ͨͪΎͣͦͣ ͔͍͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡ ͍ ͍ͦͫͭ͜͜Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ. ˹͍͊ͯͦͯ͟ ͪͦͪͦ͋ͯ͘͟ ͫͯͭͤͦͫͭ͜ 
͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͜ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ ͒ͯͻ͍ͦͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͝͝ ͍͘ΩΎ͍͘͟͜ ͘͜ ͙͙ͪͤͣ͘͜ ͍͙͙͒͊ͣ ͡Ό͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͔͙ͭͦͪͭ;ͤ͜ 
͔ͨͦͦ͗ͤͤ͡Ύ ΅ͦ͒ͦ ͔͔͙͍͎ͪͭͪͦͫͨͭͤͦͦ͟ ͍͙͍;͔ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ Ύ͍͙΅ ͜ ͨͪͦͼ͔͍ͫ͜ 
͚͙͙͒ͫͤ͘͜͡ ͭ͊͟͜ ͍;͔ͤ͜Υ ˢΦ x ͚ͦͦ͟Σ ́Φ ˾ ͎͍ͦͦ͊Σ ˥Φ ˴ ͔͍ͦͪͤͭͦΣ ̑Φ ˸ ͚͍͊ͤͯͦ͡Σ 
˹Φ ˽ ͦ͋ͪ͜;͔ͤͦ͟Σ ˢΦ ˿ ͋ͪͯΊ͍͊Σ ˿Φ ˿ ͙ͫͦΊ͍͊Σ ˻Φ ˿ ͯͻ͙ͦͣͤͫ͡Έ͊͟ ͭ͊ ͤ͜Φ ͔͔͙́ͦͪͭ;ͤ ͔
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͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͔ͨͪͦ͋ͣ͡ ͙ ͍͙ͻ͍ͦ͊ͤͤΎ ͼ͔͚ͤͤͦͫͭ͜  ͜ ͼ͙ͤͤͫͤ͜͜ͻ ͦͪ͜Ίͤͭ͊ͼ͚͜ 
͚͙͙͒ͫͤ͘͜͡ ̐Φ s ͍ͪͭ͊ͣͦͤͦ͊Σ ˹Φ s ͫͭ͊΄͍ͦ͊Σ ˱Φ x ͔ͻΣ ̐Φ x ͔͍ͦͤ͒͊ͪͫΈ͊͟Σ 
˸Φ x ͙ͦͪ΄͔͍ͫΈ͙͚͟Σ ˱Φ ˭ Ύ͘ΌͤΣ ˤΦ ˬ ͍ͯͦͫ͟Έ͙͚͟Σ ˸Φ ˴ ͎͊͊ͤΣ ˸Φ ˶ ͔΅͔ͤͦ͟Σ ˻Φ ˻ ͙ͭ;Σ 
˻Φ ˾ ͙ͯ͒ͤͼΈ͊͟Σ ˥Φ ˿ ͎͊͊;Σ ˥Φ ̊ ͔͍;͔ͤͦ͟ ͭ͊ ͤ͜Φ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙ͤ͊͘;͙͙ͭ ͪͦ͡Έ ͍͙ͻ͍ͦ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ 
ͯ ͍͔ͫͭ͊ͤͦͤͤ͜͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͔͙͊ͫͨͭ͟ ͍͙ͻ͍ͦ͊ͤͤΎ  ͍ͫͯ;͚͊ͫͤ͜ 
͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜Σ ͍͙΅͚͜ ΄ͦ͟͜͡ ͚ ͙͔ͫͫͭͣ͜ ͨͫ͜͡Ύ͙͎͒ͨͦͣͤͦͦ͡ ͍͙ͨ͒͜΅͔ͤͤΎ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͍;͙͔ͭ͡ΎΣ ͔͙͙ͦͪͫͭ͟͡ ͍ͤͦ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͍ ͔ͭͦͪ͜͝ ͭ͊ ͙ͨͪ͊ͭ͟ͼ͜ 
͍͙ͻ͍ͦ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͫͯ;͙͊ͫͤͻ 
͍͙͎ͣͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ: ͔ͭ ͔͙ͦͪͭ;ͤ͜ ς ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͎͍͊͋ͫͭͪ͊ͯ͊ͤͤΎΣ 
͍͔ͫͭ͊ͤͤ͘͜͡ΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͙͍͔ͨͪͦͭͫͭ͊ͤͤ͡ΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ς ͒͡Ύ 
͍͙Ύ͍͔ͤͤ͡Ύ ͙͔͙ͫͫͭͣ ͍͙ͻ͍ͦ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜Τ ͍ͫͭ͊ͤͦ͘͜-
͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤΣ ͎ͦͦ͜͟͡-͙͔͙͚ͫͫͭͣͤΣ ͻ͎ͪͦͤͦͦ͜͡;ͤͦ-͙͚ͫͭͪͯͭͯͪͤ͟Σ ͔ͪͭͪͦͫ-
͔͙͍͙͚ͨͭͤ͟ ͊ͤ͊͘͜͡ ͨͪ͊ͼΈ ς ͒͡Ύ ͎ͪͦ͘͡Ύ͒ͯ ͍͙ͨͪͦ͒ͤ͜ͻ ͍ͦͫͭͤ͜Έͦ-ͺͦͫͦ͜͡ͺͫΈ͙͟ͻ 
͔͚͒͜ ͯ ͫͯ;͚͊ͫͤ͜ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ ͫͯ;͊ͫͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͍͙ͫͦͦ͟ 
ͼͤͯ͜ΊͭΈͫΎ ͍ͦͫͭ͊͜Σ ͭͦͣͯ ͎͋͊͊ͭͦ ͡Ό͔͚͒ ͎ͨͪ͊ͤͯͭΈ ͝͝ ͙͒ͦ͋ͯͭ͘Φ ˿Έ͎ͦͦ͒ͤ͜ ͒ͭ͜Ύͣ ͯ 
΄ͦ͊͟͡ͻΣ ͔ͦ͒͗͊͟͡ͻΣ ͜͡ͼ͔ΎͻΣ ͎ͣͤ͊͘͜͜Ύͻ ͭͦ΅ͦ ͤ͊͒͊ΌͭΈͫΎ ͤ͊ͤͤ͘Ύ ͘ ͙ͪͤ͘͜ͻ 
͎͔͚͊ͯ͘͡ ͙ͤ͊ͯ͟Σ ͔ͭͻ͙ͤ͜͟Σ ͯ͟͡Έ͙ͭͯͪΣ ͔ͨͪͦͭ ͡Ό͙͒ ͔ͤ ͍͒͜;͍ͯ͊ΌͭΈ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ 
͙ͣͪͯΣ ͫͨͦͦ͟ΌΣ ͒ͦ͋ͪ͊ ͭ͊ ΅͊ͫͭΎΦ ˿͍͔ͭͦͪͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͤ͊ ͍ͦͫͤͦ͜ 
͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͣ͊Ί ͔͔ͨͪ͒͋͊;͙͊ͭ ͍͍͔͔͒ͤͤΎ ͒ͦ ΄͟͜͡Έ͙ͤͻ ͜ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͎ͨͪͦͪ͊ͣ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͔ͣͭͦΌ Ύ͙͟ͻ Ί ͍͙͍;͔ͤͤΎ 
͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͙ͨͪͦ͋ͣ͡ ͍͙ͻ͍ͦ͊ͤͤΎ 
͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜Φ ́ͦͣͯ ͫ͒͜͡ ͍͙ͪ͜΄͙͙ͭ ͟͜͡Έ͊͟ ͍͙͍͙͊͗͡ͻ ͔ͨͪͦ͋ͣ͡ 
ͯ ͫͯ;͚͊ͫͤ͜ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ͜ ͍͙΅͚͜ ΄ͦ͟͜͡ ͭ͊ ͙͔ͫͫͭͣ͜ ͨͫ͜͡Ύ͙͎͒ͨͦͣͤͦͦ͡ 
͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͍;͙͔ͭ͡ΎΥ 

ς ͨ-͔ͦͨͪ΄͔Σ ͍͙͙͊ͨͪͦ͊͒ͭ͘ ͍͙͍;͔ͤͤΎ ͎ͭ͊ͦͦ͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͯͪͫͯ͟, ΅ͦ ͣ͊Ί 
͙ͫͨͪΎ͙ͭ ͔͙ͫ͊ͣͦ͒ͤͭ͜ͺ͊͜͟ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ όͺ͍ͦͪͣͯ͊ͤͤΌ ͍͒͜;ͯͭͭΎ ͙͔ͨͪͤ͊͗ͤͦͫͭ͜͡ 
͒ͦ ͔͍ͨͤͦ͝ ͯ͟͡Έͭͯͪͤͦ͝ ͙ͭͪ͊͒ͼ͜͝ύΣ ͔͊͒͗ ͔ͫ͊ͣ ͎ͣ͊ͪͤ͊͜͡Έͤͫͭ͜Έ ͤ͊͘;ͤͦ͝ ;͙͙͊ͫͭͤ 
ͤ͊΄͎ͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͔͔ͤͫ ͍ ͫͦ͋͜ ͎͋͊͊ͭͦ ͫͦͼ͊͜͡Έͤͦ-ͯ͟͡Έ͙ͭͯͪͤͻ ͔ͨͪͦ͋ͣ͡Φ 
˿Έ͎ͦͦ͒ͤ͜ ͒ͯͻ͍ͦͤ͊ ͙ͪ͊͘͟ ͣͦͦ͒͜͡ ͍ ͎͋͊͊ͭΈͦͻ ͍͙ͨ͊͒͊͟ͻ ͯ͘ ͍͔ͣͦͤ͊͡ 
͔͍͔͔ͤͯͭͪ͒͗ͤͫͭ͜Ό ͡Ό͙͙͒ͤ ͍ ͫͦͼͯͣ͜͜Σ ͍͙͍͒ͪͦͣ͜ ζ͡Ό͙͙͒ͤ ͯ͟͡Έ͙ͭͯͪη ͍͒͜ 
ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͍ͦͫͤͦΣ Ύ͟͜ ͙ͯͭͪͣͯΌͭΈ ͝͝ ͍ ͔ͣ͗͊ͻ ͙ͭͪ͊͒ͼ͚ͤͦ͜͝ ͣͦͪ͊͜͡Τ 

ς ͨ-͎͔ͦ͒ͪͯΣ ͍ͨͦ͋ͯ͒ͦ͊ ͼΈ͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͭ͊ͦ͟ΌΣ 
΅ͦ͋ ͍͙͙͒ͦͦͭ͘͡ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͔ͦͣͨͫͤ͟͟͜͡ ͍͊͒͊ͤͤ͘Ύ ͍͙ͻ͍ͦ͊ͤͤΎ ζ͡Ό͙͙͒ͤ ͍ͫͭͯ͜ηΥ 
͍͙ͻ͍ͦ͊ͤͤΎ ͍͔ͫ͡Ό͒ͫΈͦ͟͝ ͡Ό͍͋ͦ͜Σ ͒ͦ ˣ͊ͭΈ͍͟͜΅͙͙ͤΣ ͙ͨ͊ͭͪͦͭͣͯ͘͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ 
ͣͦͪ͊͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͼ͔͚ͤͤͦͫͭ͜  ͜ ͙͍͍ͣͦͭ͜ ͍͔͙ͨͦ͒ͤ͜͟ ͫ͊ͣͦ͒ͦͫͭ͊ͭͤΈͦ͝ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˽͙ͪ;ͦͣͯΣ ͼ͔ ͔ͤ ͊͋ͫͭͪ͊ͭͤ͟͜ ͙͙͊͘͟͟͡ ͣͦͪ͊͡Έ͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Σ ͊ 
͙͍ͣͦ͗ͫͭ͜͡Έ ͙͒ͦͭͦͪͤͯͭͫ͟Ύ ͒ͦ ͙ͫ͊ͪ͋ͤ͟ͼ͜ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜; 

ς ͨ-͔ͦͭͪͭΊΣ ͼ͔͚ ͯͪͫ͟ ͍͙͔ͨͦͤͤ ͎ͦ͜͡;ͤͦ ͍͔͊ͪ͘΄͍͙ͯ͊ͭ ͍͙͍;͔ͤͤΎ ͼ͙ͯ͟͡ 
͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡ ͯ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΣ ͦͫ͟͜͡Έ͙͟ ͘ 
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͚ͦ ͎ͦ ͎͒ͦͨͦͣͦͦΌ ͙ͨͦͫ͡ΌΌͭΈͫΎ ͙ͨͪ;͙ͤ-͍ͦͤ͊ͫ͒ͦ͜͟͜͡ ͍͘ΩΎ͙͘͟Σ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ 
͍͙ͪ͜΄͙͙ͭ ͍͊͒͊ͤͤ͘Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͎ͫͭͦ͜͡Ύ͒ͯΣ ͙͔͙ͫͫͭͣ ͼ͔͚ͤͤͦͫͭ͜ ͜ 
͔͔ͨͪͦͤ͊ͤ͟Έ ͯ;͍ͤ͜Φ  

̇Ύ ͍ͤ͊;͊͡Έͤ͊ ͙͒ͫͼ͙ͨͤ͊͜͡ ͒͊ͫͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͦ͗ͤͦͣͯ͟ ͯ;͔͍ͤ͜ ͭ ͊
͔͍ͫͭͯ͒ͤͭͦ͜ ͙ͪͦͯͣͭ͘͘͜Σ ΅ͦ ͍͙͍;͔ͤͤΎ  ͚ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ 
ͼ͔͚ͤͤͦͫͭ͜ ͍ ͍ͦͫͭ͜͜ ͊͋ͦ ͍ͦͫͭ͊͜ ͤ͊ ͍ͦͫͤͦ͜ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ς ͼ͔ ͔ͤ 
ͨͪͦͫͭͦ ͤ͊ͤͤ͘ΎΣ ͒ͦ͋ͯͭ͘͜ ͘ ͙͎ͤ͟Σ ͼ͔ ͒͜ΎΣ ͍ ͍ͦͫͤͦ͜ Ύͦ͟͝ ͔͙͗ͭ͡Έ ͒ͯͻ͍ͦͤͦ-
ͣͦͪ͊͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ;͔͔ͪ͘ ͚ͨͦͫͭͤͯ͜ ͙͗ͭͭΊ͍ͯ ͙ͨͪ͊ͭͯ͟͟ ζ͍͒͜ 
͔ͫͪͼΎ ͒ͦ ͔ͫͪͼΎηΦ ˤ͜;ͤ͜ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͟͜ ͼͤͤͦͫͭ͜͜ ͙ͨͪͭ͊ͣ͊ͤͤ͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍͒͜ 
͔ͤ͊ͪͦ͒͗ͤͤΎΣ ͨͪͦ ͙ͤͻ ͔ͭͪ͋͊ ͔ͤ ͙͡΄͔ ͎͍͙͙ͦͦͪͭ ͭ͊ ͍͙͍;͙͊ͭΣ ͍͙ͦͤ ͣ͊ΌͭΈ 
͍͍͙ͯͨͪͦ͊͒͗ͯ͊ͭͫΎ ͚ ͍͙͍͙ͦͤͯ͊ͭͫ͟Ύ ͍ ͙͗ͭͭ͜ ͎ͦ͗ͤͦͦ͟Φ ˹͙͊ͨͪ͊͒͟͡Σ ͡Ό͍͋ͦΣ 
͒ͦ͋ͪͦΣ ͔ͫͤͫ ͙͗ͭͭΎ ς ͼ͔ ͚͒ͫͤ͊͜ ͙ͨͪͪͦ͒͊Σ ͔͙ͤͤ͊ͫ͡Έ͍ͫͭͦ ς ͼ͔ ͍͍͒ͣͦ͊͜ ͍͒͜ 
͋ͯ͒Έ-Ύ͎ͦͦ͟ ͙ͤ͊ͫ͡Έ͍ͫͭ͊Υ ͎ͨͦ͡Ύ͒ͦͣΣ ͍ͫͦͦͣ͡Σ ͒͜ΊΌΣ ͒ͯͣͦ͟Ό ͭͦ΅ͦ ώсϐΦ  

ˤ͙͍;͔ͤͤΎ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍͙ͭͤ͟ͻ ΄͡Ύͻ͍͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͼ͙ͤͤͫͤ͜͜ͻ 
ͦͪ͜Ίͤͭ͊ͼ͚͜ ͯ;͍ͤͫ͜Έͦ͟͝ ͭ͊ ͔ͫͭͯ͒ͤͭͫΈͦ͟͝ ͣͦͦ͒͜͡ ͍͙͒ͦͦͦ͘͡͡  ͍ ͨͪͦͼ͔ͫ͜ 
͔͒ͦͫ͒͗ͤͤͤ͜͡Ύ ͍͙͙͙͒ͭ͜͡ ͍ͦͫͤͦͤ͜ ͤ͊ͨͪΎ͙ͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ 
ͨͪͦͼ͔ͫͯΥ мύ ͘ ͔͔͊͋ͨ͘;͔ͤͤΎ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͙ͨͪͤͼ͙͍ͨ͜ 
ͤ͊ͫͭͯͨͤͦͫͭ͜Σ ͔͔͔͍ͤͨͪͪͤͦͫͭ͜Σ ͣͤ͘͜Ό͍͊ͤͦͫͭ͜Σ ͍͙ͪͦͭͯ͘͟Σ ͔͍ͤͨͦͭͦͪͤͦͫͭ͜Σ 
͙ͨͤͤͦͫͭ͜͡Τ нύ ͫ ͍͔ͭͦͪͤͤΎ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͒͡Ύ ͨͤ͊ͤͤ͘͜Ύ 
ͯ͟͡Έͭͯͪͤͦ͝ ͫͨ͊͒΅͙͙ͤ ͙ͪͤ͘͜ͻ ͍ͤ͊ͪͦ͒͜Σ ͯ Ύ͚͟͜ ͍͔͒ͦ͋ͪ͊͗ͤ͜͜ ͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝ 
͔ͨͪͫͦͤ͊͜͡͝Τ оύ ͍ ͙͔͒ͤͤ͜͡Ύ ͣͫͭͯ͘͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ͤ͊ ͍ͦͫͤͦ͜ Ύ͎ͦͦ͟ 
ͺͦͪͣͯΌͭΈͫΎ ͎ͨͦ͡Ύ͙͒Σ ͔͔ͨͪͦͤ͊ͤͤ͟ΎΣ ͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝Τ пύ ͘ ͔͔͊͋ͨ͘;͔ͤͤΎ 
͍ͯͣͦ ͒͡Ύ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟Σ ͫ͊ͣͦͨͤ͊ͤͤ͘͜Ύ ͯ;͍ͤ͜Σ ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͍;͙͔͍ͭ͜͡Φ ˻͙͍ͫͦ͋͊͡ 
͍͎ͯ͊͊ ͔͔͍ͦͫͪ͒͗ͯ͊͊͘͡Ύͫ ͤ͊ ͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͘͜ 
͔͙͙ͦͤͪͭͤͣ͟͟ ͒ͯͻ͍͙͙ͦͤͣ ͚ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͔͙ͨͦͭͪ͋͊ͣΣ ͣͦͪ͊͡Έͤͦ-
͔͔͙ͫͭͭ;͙͙ͤͣ ͔͙͒͊͊ͣ͜͡ ώнΣ спϐΦ  

˻͒ͤ͜ΊΌ ͘ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦΣ ΅ͦ ͣ͊͊͡ ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͨͪͦͼ͔ͫ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͫͭ͊ͦ͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͙͍͙ͪ͊ͭͤ͟ͻ 
͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ Ύ͟͜ ͻ͔͙͍͙͊ͪ͊ͭͪͯ͊ͫ͘͟͡Ύ ͍͙ͫͦͦ͟Ό ͙͍ͦͣͯͤ͊ͭͤͫͭ͟͜͟͜ΌΣ ͙ͫͨͪΎ͙͡ 
͚ͫ͊ͣͦͫͭͤͦͣͯ͜ ͭ ͍͊ͭͦͪ;ͦͣͯ ͍ͦͦͦ͒ͤͤ͜͡Ό ͤ͊ͤͤ͘Ύ͙ͣΣ ͙ͦ͟͡ ͔ͦ͗ͤ͟ ͒ͦͯ͡;͔͙͚ͤ ͒ͦ 
͙͍͎͊ͭͤͦͦ͟ ͍ͭͦͪ;͎ͦͦ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͒ͦ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͨͦ΄ͯͯ͟ ͍ͤͦͦ͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝ ς ζ͍͒ͦ͋ͯ͊ͤͤΎη ͤ͊ͤ͘ΈΣ ͯ ͨ͒ͫͯͣͯ͜͟ ͤ͊͘ͻ͙͍ͦ͒ͫΎ ͍ ͙ͫͭͯ͊ͼ͜͝Σ ͙ͦ͟͡ ͍ͤ͜ 
ͣͯ͘΄͔͙͚ͤ ͨͪͦΎ͍͡Ύ͙ͭ ͤ͜͜ͼ͙͍͊ͭͯ͜ ͍ ͯͫ͜ͻ ͍͙͒͊ͻ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

̇͜ ͤ͊ͤͤ͘Ύ ͒ͦͨͦͣͦ͗ͯͭΈ ͍͔͙ͯͫͭ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͍͙ͻ͍ͦ͊ͤͼΎ  ͍ ͦͦ͟͡ 
͒ͯͻ͍͎ͦͤͦͦ ͙͗ͭͭΎ ͤ͊ͼ͜͝Σ ͤ͊ͪͦ͒ͯΣ ͋ͦ ͍͔͊ͫͤ͡ ͨ͒͜ ͙ͯͣͣ͜͡ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͯ ͤΈ͎ͦͦ ͍ ͔ͫͪͼ͜ ͊͊͒͊͘͟͡ΊͭΈͫΎ ;ͯͭͭΎ ͍ͫͭͯ͜  ͚
ˣ͊ͭΈ͍͟͜΅͙͙ͤ ͍ ͤΈͦͣͯΣ ͪͦͯͣͤͤ͘͜Ύ ͪ͊͟΅͙ͻ ͜ ͍͜;͙ͤͻ ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜Φ ͔͚̇ 
ͨ͒͜ͻ͒͜ ͔ͨ͊͟͡Ί ͒ͯͻ͍ͦͤͫͭ͜Έ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͤ͊ͼ͜͝ ς ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 
΄ͦ͟͡Ύͪ͊ ͭ ͔͊ͫͭͯ͒ͤͭ͊ ͤ͊ ͊ͫ͊͒͊͘ͻ ͒ͯͻ͍ͦͤͦͫͭ͜  ͚ͣͦͪ͊͜͡Σ ͍͙ͻ͍ͦͯΊ ͒ͦ͋ͪͦͭͯΣ 
͡Ό͒Ύͤͫͭ͜ΈΣ ͙͔ͣͦͫͪ͒͡ΎΣ ;͔ͫͤͫͭ͜ΈΣ ͨͪ͊ͼΈ͍͙ͦͭͫͭ͜ΈΣ ͒ͯͻ͍ͦͤͦ ͎͋͊͊ͭͯ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ 
Ύ͊͟ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͔͊ͭͣ ͍ͫͦΌ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͔͔ͨͪ͒ ˣ͎ͦͦͣΣ ˣ͊ͭΈ͍͟͜΅͙ͤͦΌΣ 
ͤ͊ͪͦ͒ͦͣΣ ͡Ό͍͒ͫͭͦͣΦ  
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˭͍͔ͪͭ͊Ίͣͦ ͍͎ͯ͊ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͍;͙͔͍ͭ͜͡ ͤ͊ ͊ͭͯ͊͟͡Έͤ͜ ͒͡Ύ ͫΈ͎͔ͦͦ͒ͤͤΎ 
͙ͪͦ͒ͯͣ͘ ͨͪͦ ͼͤͤͫͭ͜͜Έ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍;͙͔͍ͭ͜͡Φ ;͙͔̂ͭ͡Έ ͣ͊Ί 
͙͋ͯͭ ͡Ό͙͒ͤͦΌ ͍ͦͫ͜;͔ͤͦΌΣ ͍͙ͫͦͦͣͦͪ͊͟͡ΈͤͦΌΣ ͡Ό͒ΎͤͦΌ ͘͜ ͍͙ͫͦͣ͝ 
͍͙ͻ͍ͦ͊ͤͼΎ͙ͣΦ ̊͟͜͡Έͤ͊ ͍ͫͨͪ͊͊ ͙ͣͯͫͭΈ ͙ͣ͊ͭ ͍ͭͦͪ;͙͚Σ ͙͍͙͚͗ ͻ͔͊ͪ͊ͭͪ͟ ͘͜ 
͎ͤ͊ͦͦͫͦͣ͡ ͤ͊ ͔ͨͦͭͪ͋͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒͡Ύ ΄͟͜͡ ͍͙͙ͭ͊͊ͤͦͭ͡ͻΣ ͫ͊ͣͦ͒ͦͫͭ͊ͭͤ͜ͻΣ 
͍͒ͦͫ͒͜;͔͙ͤͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜Φ ́͜͡Έ͙͟ ͍ͦͫ͜;͔͙͚ͤ ͔͎͎ͨ͒͊ͦΣ ͍͚ͫͨͪ͊͗ͤ͜ 
͍͔ͭͦͪͼΈ ͍ͫͦΊ͝ ͍͙ͫͨͪ͊Σ ͊ ͔ͤ ͔ͣͻ͊ͤ͜;͙͚ͤ ͔ͪ͊͊ͭͦͪ͘͜͡ ;͙͚ͯ͗ ͔͚͒͜Σ ͔ͣͦ͗͘Σ ͊͘ 
͚͎ͦͦ ͍͔͔ͭͪ͒͗ͤͤΎͣΣ ͯͫͣ͊͜ ͙͙͒ͦ͋ͯͭͣ͘ ͤ͊ͤͤ͘Ύ͙ͣ ͊͘ͼ͍͙͙͊ͭ͜͟ ͯ;͍ͤ͜ ͜ ͍͙͙͙͊ͭ͟͟͡ 
͡Ό͍͋ͦ ͒ͦ ͔͔ͫ͋ ͭ͊ ͙ͤ͊ͯ͟ ώтϐΦ  

̂ ͫͯ;͚͊ͫͤ͜ ̂ͪ͊ͤ͟͜͝ ͫͤͯ͜Ί ͎ͤ͊͊͡Έͤ͊ ͔ͨͦͭͪ͋͊ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ 
͍͙ͻ͍ͦ͊ͤͤΎ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙ͤͤ͜΄ͤ͜ͻ ͔͔ͭͤ͒ͤͼ͚͜ ͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͭ͊ 
ͪ͊͟΅͎ͦͦ ͍͒ͦͫ͒ͯ͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͍͙ͫͭͦ͜ͻ ͍͙ͻ͍͙ͦͤͻ ͙͔ͫͫͭͣΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ 
͙ͨͪ͊ͭ͟;͔ͤ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͫͯ;͎͊ͫͤͦͦ ͍͙ͪͦͭͯ͘͟ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͍͙͒ͪ͗͊ ͣ͊ΌͭΈ 
ͺ͙ͦͪͣ ͎ͪͦͣ͊͒ͫΈͦ͟-͍͙ͨͪͦͫͭͤ͜ͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͯ Ύ͙͟ͻ ͔͍ͪ͊ͦͯ͘͜͡ΌͭΈͫΎ 
͍͙ͤ͊͘;͔ͤ͜ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͟͜ ͼͤͤͦͫͭ͜͜ ς ͒͡Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ ͔͙͊ͤ͒͋͊ͤ͘ͻ ͔͚͒ͭ͜ ͭ͊ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͒͡Ύ ͙ͤͻΤ ͍͔ͫͭͦͪͤͤΎ ͍ͨͯͤͭ͟͜ 
ͫ͊ͤͭ͊ͪͤͦ͜-͔͙ͣ͒;ͤͦ͝ ͎͙͒ͦͨͦͣͦΣ ͙͒ͭΎ;͙ͻ ͦͤͫͯ͟͡Έͭ͊ͼ͚͜  ͜ ͔͒͊ͤ͝͡Έ, ͤ͊͒͊ͤͤΎ 
͔ͪ͊͡Έͤͦ͝ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ ͎͙͒ͦͨͦͣͦΦ  

˻͙͒ͤͣ ͘͜ ͺ͍͊ͭͦͪ͟͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͙͔͙ͫͫͭͣ ͝͝ ͼ͔͚ͤͤͦͫͭ͜ Ί 
͔͙͊ͫͨͭ͟ ͔͔͙ͫͭͭ;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ όͪ͊ͫ͊͟Σ ͡Ό͍͋ͦΣ ͒ͯͻ͍͙͚ͦͤ ͔͒͊͜͡ύ Ύ͟ ͔͍ͤ͒͜ΩΊͣͤ͊ 
͍ͫ͊͒ͦ͊͟͡ ͍͙ͻ͍ͦ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜Φ ˽͔͍͙ͪͤͤͦΌ ͼͤͤͫͭ͜͜Ό ͯ 
͍ͭͦͪ;ͦͣͯ ͨͪͦͼ͔ͫ͜ ͍͙ͤ͊͘ΊͭΈͫΎ ͙ͫͭͤ͊͜Σ ͦ͋ΩΊ͙͍ͭͤͫͭ͟͜ΈΣ ͭͦ͋ͭͦ ς ζ͍ͨͪ͊͒͊ ͙͗ͭͭΎηΣ 
Ύͯ͟ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ Ύ͟ ͊͋ͫͦ͡Όͭͤͯ ͔͔͙ͫͭͭ;ͤͯ ͤͦͪͣͯΦ ˹͔ͦ͋ͻ͒ͤͦ͜ ΄͙ͯ͊ͭ͟ ͪ͊ͫ͟ ͯ  ͚
͙͗ͭͭΊ͍ ͯ ͍ͨͪ͊͒ ͯ ͦ͒ͤͦ;͊ͫͤͦΦ ˬ͙ͭͭΊ͍͊ ͍ͨͪ͊͒͊ ͨͪͦͫͭ͊Σ ͍ͫͯͦͪ͊Σ 
ͤͦ͒͜͜  ͔͙͍͙͍ͤͨͪ͊͋͊͡Σ ͔͊͡ Ύ͟΅ͦ ͍͙ͦͦͦ͒ͭ͜͡ ͔ͤΌΣ ͭͦ ͚ ͪ͊ͫ͊͟ ͣ͜ͼͤ͜΄͊Φ ́ͦͣͯ ͫ͒͜͡ 
ͤ͊ͨͦ͡Ύ͎͙͊ͭ ͤ͊ Ί͒ͤͦͫͭ͜ ͭ͊ ͍͊͘Ί͍͔ͣͦͯͣͦͤͦͫͭ͘͜͡ ͔͎͚͊ͭͦͪ͟͜ ͣͦͪ͊͡Έ͎ͤͦͦ ό͍ͫͦͫͭ͜ΈΣ 
;͔ͫͭΈΣ ͎͒ͤͫͭ͜͜ΈΣ ͍ͦ͋ͦΩΎͦ͘͟ύ ͜ ͔͔͙ͫͭͭ;͎ͤͦͦ όͪ͊ͫ͊͟Σ ͒ͯͻ͍͙͚ͦͤ ͔͒͊͜͡Σ ΅͊ͫͭΎύ ώоϐΦ  

̂ͪ ͊ͻ͍ͦͯΌ;͙ ͔͙ͨͦͭͪ͋ ͙̂ͪ͊ͤ͟͝ ͯ ͍͔͔ͫͭͪ͒͗ͤͤ͜ ͍͙΅͙ͻ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ 
ͼ͔͚ͤͤͦͫͭ͜Σ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ͫΈ͎ͦͦ͒ͤ͜ ͙ͨͦ͊ͤ͊͟͟͡ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͔ͤ͊ͨͦͤͤͤΎ ͍ͫ͜ͻ 
͊ͤͦ͟͡ ͍ͤ͊;͊͡Έͤͦ-͍͙ ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͣͫͭͦͣ͘͜Σ Ύ͙͚͟ ͙͋ ͎͍͒ͦͨͦͣ͊͊ 
͔͎͎ͨ͒͊ͦ͊ͣ ͍͙ͻ͍͍͙ͦͯ͊ͭ ͒ͯ΄͜Σ ;͔ͫͤ͜ ͚ ͙ͫ͡Έͤ͜ ͻ͔͙͊ͪ͊ͭͪ͟Σ ͺ͍͙ͦͪͣͯ͊ͭ ͫͯͣͤͤ͜͡Ύ 
ͭ ͎͊ͪͦͣ͊͒ͫΈ͟͜ ;͔͙ͫͤͦͭΥ ͨͪ͊ͼΈ͍͙ͦͭͫͭ͜ΈΣ ͔͍ͫ͊ͣͦͨͦ͗ͪͭͯΣ ͨͦ΄͊ͤͯ ͒ͦ ͫͭ͊ͪ΄͙ͻΣ ς 
͜ ͍ͫͨͦͤͯ͊͟ ͙͋ ΄ͦ͟͡Ύ͍ͪ͜  ͔͍ͫͭͯ͒ͤͭ͜͜ ͙ͫͭ͊ͭ ͙͙͙ͦͪͫͤͣ͟ ͒͡Ύ ͍͎ͫͦͦ ͤ͊ͪͦ͒ͯΦ ́ͦͣͯ 
͍ ͤ͊΄ ;͊ͫ ͍͔͙͙͚͟͡ ͔͔ͤͭͪͫ͜ ͔͎͎͍ͨ͒͊ͦ͜Σ ͯ;͔͙ͤͻ ͜ ͔͍͙͍ͪͤ͟͜͟͜-͎͍ͦͪ͊ͤ͊ͭͦͪ͘͜͜ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͒ͦ ͤ͊ͤ͘Έ ͎͊ͫͦͦ͟͜͜͡;͎ͤͦͦ ͣͫͭͯ͘͜ ͭ͊ ͙͙ͤ͘͟ ͙ͨͪ;͙ͤΣ 
͍ͨͦ͘ΩΎ͙͊ͤ͘ͻ ͘͜ ͙ͣͤ͊ͣ͘͜ ͍ ͙͗ͭͭ͜ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˨ͦ ͙ͭ͊͟ͻ ͙ͨͪ;͙ͤ 
͍͔͔͒ͤͫͣͦ͜ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͤ͊͒͊ͤͤΎ ͫͭ͊ͪ΄͙ͦ͊ͫͤ͊ͣ͟͟͡ ͎͙͒ͦͨͦͣͦ ͍ ͫͦͼ͊͜͡Έ͚ͤ͜ ͜ 
͙ͨͫͻ͎ͦͦ͜͡;͚ͤ͜ ͊͒͊ͨͭ͊ͼ͜͝ ͍ ͙ͫ͊͒ͤ͟͡ͻ ͍͙ͦ͋ͫͭ͊ͤ͊ͻ ͫͯ;͊ͫ ͎ͤͦͦ ͫͦͼͯͣͯ͜  ͚
ͨͦ΄͙͔ͪͤͤΎͣ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ΅ͦ ͚ͪͯͤͯΊ ͙ͨͫͻͯ͜͟ ͡Ό͙͙͒ͤ ͭ ͍͊ͨͪͦͦͯ͟Ί ͫͦͼ͊͜͡Έͤ͜Σ 
͔͚ͫͣͤ͜͜Σ ͣ͗ͤ͊͜ͼͦͤ͊͜͡Έͤ͜  ͚ ͣ͗ͦͤ͜͟ͺ͔͚ͫͤ͜͜ ͦͤ͟ͺ͙ͭ͜͟͡Φ ˱ͤ΄ͦΌ ͙ͨͪ;͙ͤͦΌ 
͍͙ͤ͊͘;͊Ίͣͦ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜Σ ΅ͦ ͔ͤ 
͙͍ͣͦ͗ͦ͡ ͙͙ͪͦ͋ͭ͘ ͔͋͘ ͎͙͔ͨͦ͋ͤͤ͡͡ΎΣ ͪͦ͘΄͙͔ͪͤͤΎ ͭ͊ ͔͎ͤͭͪ͊͜ͼ͜͝ ͤ͊ͤ͘Έ ͘ 
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ͫͭͦͪ͜͜͝Σ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͯ͟͡Έ͙ͭͯͪΣ ͪ͊͟Ί͍͍ͤ͊ͫͭ͊͘Σ ͔͋͘ ͍ͦͫͦΊͤͤΎ ͍͙͍ͭͦ͟͜ ͍͙΅͙ͻ 
͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͭ͊ ͎͙͍͊ͦͪͭͣ͜͡ ͝ͻ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ ͙͗ͭͭΊ͍ͭͦͪ;ͦͫͭ͜ 
ͦ͗ͤͦ͟͝ ͡Ό͙͙͒ͤΦ 

́ͦͣͯ ͍͙͙ͦͫͤͦͤͣ ͍͙͎͙ͣͦ͊ͣ ͍͙ͤ͊͘;͔ͤͦ ͒͡Ύ ͍;͙͔ͭ͡Ύ ͫΈ͎͔ͦͦ͒ͤͤΎ ͭ͊͟͜Υ 
ς ͣ͊Ί ͔͒ͦ͋ͪ ͙ͤ͊ͭ͘ ͫͭͦͪ͜͜Ό ͙̂ͪ͊ͤ͟͝Σ ͯ͟͡Έ͎ͭͯͪͦͦ͜͡ΌΣ ͙ͤ͊ͭ͘  ͚͍͙ͨͦ͊͗͊ͭ 
ͫͨ͊͒΅͙ͤͯ ͍͔͙ͫ͊ͭͤ͡ͻ ͔ͣ͘͡Ύ͍͟͜Σ ͙ͫͭͦͪ͜;ͤ͜ ͭ ͊ ͒ͯͻ͍ͦͤ͜ ͤ͊͒͋͊ͤͤΎ 
ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͤ͊ͪͦ͒ͯΤ 

ς ͡Ό͙͙͋ͭ ͔͚͒ͭ͜Σ ͍͙ͨͦ͊͗͊ͭ ͝ͻ ͍ͤͯͭͪ͜΄͚ͤ͜ ͍ͫͭ͜Σ ͙ͤ͊ͭ͘ ͍͍ͦ͜͟͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
͍͙ͻ͍ͦ͊ͤͼ͍͜Σ ͍ͦͫͤͦͤ͜ ͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜ ͍͙ͪͦͭͯ͘͟ ΄ͦ͟͡Ύ͍ͪ͜Τ 

ς ͙͋ͪ͊ͭ ͊͘ ͍ͦͫͤͦͯ ͔ͤ ͙ͦͫͦ͋ͫͭ͜ ͍͙͍͙ͫͤͦ͟Σ ͊ ͙ͫͭͦͪ͜;ͤ͜  ͚͍ͤ͊ͯͦ͟͜ ͒͊ͤ͜Σ ͺ͙͊ͭ͟ 
ͭ͊ Ύ͍͙΅͊ ͫͯ;͎͊ͫͤͦͦ ͙͗ͭͭΎΣ Ύ͟͜ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͒ͦͫͭͯͨͤ͜ ͒͡Ύ 
͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΤ 

ς ͍ ͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͜͡Ό͙͍͙͚ͫͭͪ͊ͭͤ ͔ͣ͊ͭͪ͊͜͡Τ 
ς ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍ͯͪͦ͟͜ ͊͘ ͙ͭͪ͊͒ͼ͚ͤͦ͜Ό ͔ͣͦ͒͡͡Ό ͊͘ ͍͙ͯͣͦ 
͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͙ͭͨͯ ͯͪͦͯ͟ ͚͎ͦͦ ͼ͜͡Ύͣ ͜ ͍͊͒͊ͤͤ͘ΎͣΤ 

ς  ͍ ͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ͭͦͪ;͜ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΤ 
ς ͭ ͔͔͙ͦͪͭ;ͤ͜ ͘ ͊ͤΎͭͭΎ ͍͒ͦͨͦͤΌ͍͙͊ͭ ͙ͨͪ͊ͭ͟;͙͙ͤͣ ͍͙ͤ͊;͙͊ͣ͟Φ 
˹͍͊;͊Ό;͙ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡, ͔ͤͦ͋ͻ͒ͤͦ͜ ͙͍͙͒ͦͭͪͣͯ͊ͭͫΎ ͙ͭ͊͟ͻ 

͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜Υ 
ς ͙͔ͨͪͦͪͭͭ͜ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͜ ͍͎ͨͦ͊͊ ͒ͦ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͍ͫͭͯ͜ 
͎ͦ͗ͤͦͦ͟ ͯ;ͤΎΤ 

ς Ί͒ͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎ  ͚͍ ͙ͻ͍ͦ͊ͤͤΎ ͍ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜Τ 
ς ͪ ͔ͺ͔͙͍ͫͤͫͭ͟͜͡Έ ͍ͤ͊;͊ͤͤΎΤ 
ς ͫͯ͋ΩΊͭ͟-ͫͯ͋ΩΊͭͤ͟͜ ͍͙͙͒ͤͦͫͤ͜ ͍;͙͔ͭ͡Ύ  ͚ ͯ;ͤΎ  ͍ ͨͪͦͼ͔ͫ͜ ͍ͦͫͦΊͤͤΎ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ 
ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ̂ ͫͭ͊ͭͭ͜ 

͍͔͔ͨͪͦ͒ͤͦ ͦͫͯ;͔͊ͫͤͤͤΎ ͔͚͒͜  ͜ ͍͒ͦͫ͒ͯ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ 
ͼ͜ ͔͚ͤͤͦͫͭ ͯ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝Σ ͔ͦͪͣ͊͘͟ ς ͯ ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͜ ͯ͟͡Έ͎͍ͭͯͪͦͦ͜͡Σ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ 
͍;͙͔͍ͭ͜͡ ͻͯ͒ͦ͗ͤΈͦ͝ ͯ͟͡Έ͙ͭͯͪ ˭˹˭ ͭ͊ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͯ ˭˹˭Φ  

˨͍͔͔ͦ͒ͤͦΣ ΅ͦ ͦ͋ΩΊ͙͍ͭͤ͊͟ ͔ͨͦͭͪ͋͊ ͫͯ;͙͊ͫͤͻ ͔ͣͦ͒ͪͤ͊͘͜ͼ͚͙ͤ͜ͻ 
͔͔͍͔ͨͪͭͦͪͤΈ ͙͔͙ͫͫͭͣ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͍͙΅ͦ͝Σ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͭ ͊
ͨͫ͜͡Ύ͙͒ͨͦͣͤͦ͡͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͔͔ͪͤͤͤ͘͜ ͒ͦ ͔͔͙ͭͦͪͭͦ͟-
͔͙ͣͭͦ͒;ͤͦ͝ ͭ ͊ ͎ͪͦͣ͊͒ͫΈͦ͟-͍͙ͨͪͦͫͭͤ͜ͼΈͦ͟͝ ͫͨ͊͒΅͙͙ͤ, Ύ͊͟ ͐ͪͯͤͭͯΊͭΈͫΎ, 
͔͔ͨͪ͒ͯͫͣ͜Σ ͤ͊ ͍͊ͫͤͦͣͯ͡ ͋͊;͔ͤͤ͜ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ Ύ͟ 
͎͊ͪͣͦͤͯ͘͜Ό;ͦ͝ ͍͙ͦͫͤͦ ͍͙ͪͦͭͯ͘͟ ͦ͗ͤͦ͟͝ ͔ͦͪͣͦ͟͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜  ͚ͫͯͫͨ͜͡Έ͍ͫͭ͊  ͍
ͼͦͣͯ͜͡Φ ˤ͔͒ͪͦ͒͗ͤͤ͜Ύ ͙ͭ͊͟ͻ ͤ͊͒͋͊ͤΈ ͔͒ͦͨͦͣͦ͗ ͙ͪͤͣ͘͜ ͨͦͦͤͤ͟͜͡Ύͣ ͺ͊ͻ͍͜ͼ͍͜ 
ό͚ͣ͊͋ͯͭͤ͜ͻ ͜ ͒͜Ό;͙ͻύ ͙ͪͦͯͣͭ͘͘͜ ͙ͫͭͦͪ͜;͙͚ͤ ͍͒ͦͫ͒͜Σ ͙͍͙ͦͨͭͣͯ͊ͭ͘͜ ΄͡Ύͻ͙  ͚
͙͊ͫͦ͋͘ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͤͦͭͤ͜͜ͻ ͍ͦͫͭͤ͜͜ͻ ͦͤ͟ͼ͔ͨͼ͚͜ ͜ ͔ͭͻ͎͚ͤͦͦ͜͡Φ  

˽͔͔͙͍͙ͪͫͨͭ͟ ͍͙ͪͦͭͯ͘͟ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͫͭ͊ͤͦ͡ΎͭΈΥ ͋͜͡Έ΄ 
ͣ͊ͫ΄͔ͭ͊͋ͤ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͺͦͫͦ͜͡ͺͫΈ͙͟ͻ ͍ͦͫͤͦΣ ͔͍ͣͭͦ͒͜ ͜ ͺͦͪͣ ͙ͪͦ͋ͦͭ Ύ͟ 
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ͤ͊ͨͪΎͣͯ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͫͯͫͨ͜͡Έ͍ͫͭͦ  ͚ ͎͙ͦͪ͊ͤ ͍͙͊͒͡Τ ͪͦͪͦ͋͊͘͟ 
͔͙ͣͭͦ͒;͙ͤͻ ͊ͫ͊͒͘ ͜ ͍͊ͫͦ͋͘͜ ͒͡Ύ ͨͦ΄͙͔ͪͤͤΎ ͙͔͙ͫͫͭͣ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ 
ͼ͔͚ͤͤͦͫͭ͜ ͯ ͫͯ;͚͊ͫͤ͜ ͍͙ͻ͍͚ͦͤ͜ ͪͦ͋ͦͭ͜ ͘ ͣͦͦ͒͒͡ΌΣ ͋͊ͭΈ͙͊ͣ͟ ͯ;͍ͤ͜Σ 
͎ͪͦͣ͊͒ͫΈͫͭ͟͜ΌΦ 

˶˱́˩˾ˢ́̂˾ˢ 
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SUMMARY 
Vynnychuk R. Actualization of the ideas and experience education of human values in 

modern educational system of Ukraine.  
In the article the role of education in human values of a personality is determined, the 

aspects of education in modern secondary, high school and post-graduate training of 
teachers is analyzed, the new trends in theory and practice of human values education in 
Ukraine according to the requirements of modern society are outlined. 

The article can be used in teaching courses of artistic culture in secondary schools, 
educational, historical, cultural disciplines in universities and for writing the scientific papers, 
the textbooks and the books, the development of elective courses and special seminars on 
pedagogy and cultural studies, in conducting educational work with the pupils, the students, 
the teachers, the organizers of  educational, cultural and recreational activities. 

It is proved that the objective need of modernization modern transformation of the 
national higher education, general secondary and post-graduate teacher education is to 
approach the theoretical, methodological, social and educational heritage based primarily on 
their own vision of universal values as harmonizing the basis for the development of each 
individual and society as a whole. The revival of heritage professionals helps different 
generations (current and future) to understand the historical experience, optimize the ways 
and means of introduction of the new educational concepts and technologies. 

The prospects for the development aspects of the research are the following: a large-
scale synthesis of the philosophical foundations, the methods and forms of teaching as direct 
impact on society and authorities; developing the methodological principles and means for 
the system of human values in modern educational work with the young people, parents, 
students, and the public.  

Educational system today is designed to ensure filling all parts of the educational 
process content to help the teachers educate soul, honest and strong characters, to form 
consciences and public virtues: hard working, sacrifice, respect for elders. Therefore, in our 
time the educators, scientists and leaders of organizing the educational process pay 
attention to knowledge axiological content and a variety of reasons connected with the 
changes in the life of Ukrainian society. These reasons assign the need for the students to 
take care in the social and psychological adaptation in difficult circumstances of society and 
dissemination of information, which destroys the human psyche and provokes social, family, 
ethnic and sectarian conflicts. We determine the need to improve the humanitarian 
education of children cannot be done without deepening, expansion and integration of 
knowledge of history, literature, culture, local history. 

Key words: educational ideas, a system of education, values, human values, culture, 
ζŀ Ƴŀƴ ƻŦ ǘƘŜ ǿƻǊƭŘηΣ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘŜŀŎƘƛƴƎ ŎƻƳǇŜǘŜƴŎŜ ƻŦ ǘŜŀŎƘŜǊǎΣ pedagogical conditions. 
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͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͍ͦͤ͊ ͍ͤ͊͋ͯ͊Ί ͍ ͍ͯͣͦ͊ͻ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͍͙͒ͪ͗͊Σ Ύ͊͟ ͍ 
͚͙ͤ͊͋͗͡;͙͚ ;͊ͫ ͎͔ͨͪ͊ͤ ͙ͫͭ͊ͭ ͍͍͙ͨͦͤͦͨͪ͊ͤͣ ;͔ͤͦͣ͡ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͭ͊ 
ͣ͗ͤ͊͜ ͪͦ͒ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭ [6]Φ ˿Έ͎ͦͦ͒ͤ͜ ͍ ͯͪ͊ͤͫ͟͝Έ͚͟͜ ͔͍͒ͪ͗͊͜ ͺͦͪͣͯΌͭΈͫΎ ͍ͤͦ͜ 
ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͔ͫͭͦͪͤͤΎ ΄͟͜͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΣ ͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ 
͔͔͍ͨͪ͋ͯ͒ͦ͊ ͍͙ͦͫͭ͜ ͍ ͼͦͣͯ͜͡Φ ˻͙͍ͫͦ͋ͦ͡ ͼ͔ ͫͭͦͫͯΊͭΈͫΎ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ ͊
ͫͨͦͪͭͯ ͍ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͘ ͊͊͒͊͟͡ͻΣ ͦͫ͟͜͡Έ͙͟ ͺ͙͘͜;͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ ͊
ͫͨͦͪͭ ͯ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ 
͙̂ͪ͊ͤ͟͝ Ί ͨͦ;͍͙͊ͭͦͣ͟ ͔ͭ͊ͨͦͣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͝ ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͯ͟͡Έ͙ͭͯͪ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔͔͔͋ͪ͗ͤͤ͘Ύ  ͣ͘͜͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎΣ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͤͦͤͻ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟  ͜ ͪͯͻ͍͙ͦͻ 
͔͚͒͋ͤͦͫͭ͘͜Σ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͺ͙͘͜;ͤͦ͝ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͯ;͍ͤ͜ ͜ ͍͔ͪ΄ͭ͜-͔ͪ΄ͭ 
͍͙͋ͦͪͯ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ώмϐΦ 

˸͔ͭͦΌ ͙͍͎ͫͨͦͪͭͤͦͦ ͤ͊ͨͪΎͣͯ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ Ί ͔ͪ͊͊͘͜͡ͼ͜Ύ 
͊͘ ͎͊͡Έ͍͙ͤͦͻ͍͙ͦͤͻ ͍͊͒͊ͤ͘ΈΣ ͊ ͭ͊ͦ͗͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͒͡Ύ 
͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͣͦͦ͒͜͡Σ Ύ͊͟ ͔ͤ ͚͊ͣ͊͊ͫ͘͡Ύ ͫͨͦͪͭͦͣΣ ͒ͦ ͒ͦ͋ͯͭͭ͘Ύ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ͨͪͦͺ͜͡Έͤͦ͝ ͭ͊ ͨͦ;͍͊ͭͦͦ͟͝ ͒ͦͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͘ 
ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ.  

˽ͪͦͺ͜͡Έͤ͜ ͙͊ͫ͟͡ ͙͍͎ͫͨͦͪͭͤͦͦ ͤ͊ͨͪΎͣͯ ͣ͊ΌͭΈ ͨͦΊ͍͙͒ͤͯ͊ͭ ͔ͪ͊͊͘͜͡ͼ͜Ό 
͎͊͊͘͡Έͤͦ-͍͙ͻ͍͙ͦͤͻ ͍͊͒͊ͤ͘Έ ͘͜ ͍͊͒͊ͤͤ͘Ύ͙ͣ ͫͨͪΎ͍͎ͣͦ͊ͤͦͦ  ͚͔ͫͨͼ͊͜͡Έ͎ͤͦͦ 
͍͙ͻ͍ͦ͊ͤͤΎΣ ͭͦ͋ͭͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͙͊ͫͦ͋͊ͣ͘ ͎ͦ͋ͪ͊ͤͦͦ ͍͙͒ͯ ͫͨͦͪͭͯ ͍ ͔͚ͦͣͨͫͤ͟͟͜͡ 
͍͊͘Ίͣͦ͒͜͝Υ ͤ͊͒͊ͤͤΎ ͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘ΈΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͣ ͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͘ 
͎ͦ͋ͪ͊ͤͦͦ ͍͙͒ͯ ͫͨͦͪͭͯΤ ͍͙ͪͦͭͦ͘͟ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟  ͣ͘͜͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎΤ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͜ ͍ͭͦͪ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͯ ͺͯ͘͜͟͡Έͭͯͪͤͦ-͙͍͚ͫͨͦͪͭͤ͜ 
͎͊ͯ͘͜͡Τ ͼ͔ͫͨͪ͜͡Ύ͍͔ͣͦ͊ͤ ͙ͨͫͻ͎ͦͦ͜͡;͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎ  ͚ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡ΎΣ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ  ͨ͜ ͙͊ͭͪͦͭ͜;͙ͤͻ ͨͦ;͍ͯͭͭ͜Φ 

˽ͪͦͺ͜͡Έ͔ͤ ͍͙͍;͔ͤͤΎ ͔͔ͨͪ͒ͣͭ͊ ͍͙͔ͨͦͤͤ ͙ͫͨͪΎ͙ͭ ͺ͍ͦͪͣͯ͊ͤͤΌ 
͚͎ͫͭͦͦ͜͟ ͔͔ͤͭͪͫͯ͜ ͒ͦ ͤΈ͎ͦͦΣ ͨͤ͊ͤͤ͘͜Ό ΄͡Ύͻ͍͜ ͣ͘͜ͼ͔ͤͤͤΎ ͍͎͊ͫͤͦͦ͡ ͍͒ͦͪͦ͘ΩΎ 
͙͊ͫͦ͋͊ͣ͘ ͎ͦ͋ͪ͊ͤͦͦ ͍͙͒ͯ ͫͨͦͪͭͯΣ ͍͙ͪͦͭͯ͘͟ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͔͚͒͋ͤͦͫͭ͘͜Σ ͊ ͭ͊ͦ͗͟ 
ͦͪ͜Ίͤͭ͊ͼ͜͝ ͤ͊ ͨͪͦͺ͔͚ͫͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜Έ ώрϐΦ 

˽ͪͦͺ͔͚ͫͤ͊͜ ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͔͔ͨͪ͒͋͊;͊Ί ͙͔ͫͫͭͣͯ ͍ͤ͊ͯͦ͟-͙ͦͨͪ͊ͭ͟;ͤͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡Σ ͤ͜΄͙ͻ ͫͯͫͨ͜͡Έ͙ͤͻ ͙͍ͤͫͭͭͯͭ͜͜Σ ΅ͦ 
͍͍͒ͨͦ͒͊͜͜Ί ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͣ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ ͦ͗ͤͦ͟͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˱ ͭͦͣͯΣ 
΄͟͜͡Έͤ͊ ͪͦ͋ͦͭ͊ ͍͙ͨͦͤͤ͊ ͙ͫͨͪΎ͙ͭ ͨͪͦͺ͔͚ͫͤͦͣͯ͜ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΌ ͯ;͍ͤ͜Σ 
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͍͙Ύ͍͡Ύ͙ͭ  ͚͍͙͍͙ͪͦ͊ͭ͘ ͫͻ͙͡Έͤͦͫͭ͜ ͭ͊ ͒͋ͤͦͫͭ͘͜͜Σ ͎͙͒ͦͨͦͣ͊͊ͭ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ 
͙͍͍ͣͦͭ͜ ͍͙͋ͦͪͯ ͨͪͦͺ͔ͫ͜͝Σ ͔͔͍ͤͭͪͫ͜͜ ͨͪͦͺ͔͚͙ͫͤ͜ͻΣ ͣͦͪ͊͡Έ͙ͤͻΣ ͍͙͍͙͊͗͡ͻ ͒͡Ύ 
͚ͣ͊͋ͯͭͤΈͦ͝ ͍ͭͪͯ͒ͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ  

˻͔ͭ͗Σ ͨͪͦͺ͜͡Έͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡Σ Ύ͟͜ ͙ͦ͋ͪ͊͡ ͨͪͦͺ͜͡Έ ͊͘ 
͙͍͙ͫͨͦͪͭͤͣ ͤ͊ͨͪΎͣͦͣ ͨͦ͡Ύ͎͊Ί ͔ͤ  ͯ͋͘͜͡Έ΄͔ͤͤ͜ ;͊ͫͯ ͤ͊ ͙ͯͪͦ͟ ͺ͙͘͜;ͤͦ͝ 
ͯ͟͡Έ͙ͭͯͪΣ ͊ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͤ͊ͤ͘Έ ͘ ͤ͜΄͙ͻ ͔͔͍ͨͪ͒ͣͭ͜Σ Ύ͟͜ ͋ͯ͒ͯͭΈ ͨͪͦͺ͔͚ͫͤͦ͜ 
ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ ͨͦ͒͊͡Έ΄ͯ ͍ͦͫͭͯ͜Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˨͔ͦͫ͒͗ͤͤ͜͡ΎΣ ͍͔͔ͨͪͦ͒ͤ͜ ͊͘ ͚ͦͫͭ͊ͤͤ͜ 
͔ͨͪͦ͒͜ ώмΣ пϐΣ ͍͊ͯ͘͟ΌͭΈ ͤ͊ ͨͦ͒͊͡Έ΄͜ ΄͡Ύͻ͙ ͍͙ͪ͜΄͔ͤͤΎ ͍͊͒͊ͤ͘Έ ͨͪͦͺ͜͡Έ͎ͤͦͦ 
ͤ͊;͍͊ͤͤΎΣ ͔͔ͫͪ͒ Ύ͙͟ͻ ͍͙͙ͦͫͤͦͤͣ Ί ͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ ͍ͪ͊ͻ͍ͯ͊ͤͤΎ  ͚
͍͙ͪͦͭͯ͘͟ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έ͙ͤͻ  ͜ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͔͍ͤͭͪͫ͜͜Τ ͤ͊ͻ͙͍͜͡Σ 
͔͚͒͋ͤͦͫͭ͘͜ ͜ ͔ͨͦͭͪ͋ ͯ;͍ͤ͜ ͯ ͨͪͦͼ͔ͫ͜ ͝ͻͤΈͦ͝ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Τ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͪͤͦͨ͊ͤͦ͘͜͡ͻ ͔͔ͦͣͨͭͤ͟ͼ͚͜ ͯ;͍ͤ͜ ͤ͊ ͒ͦͨͪͦͺ͜͡Έͤͦͣͯ ͍ͪͤ͜͜Τ 
ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͍ͨ͒ͭ͜͜͟͜͡ ΅ͦ͒ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ  

˥͔͍͊ͯͦ͘͡Ό ͎ͨͪͦͪ͊ͣͦΌ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͤ͊ 
2008ςнлмл ͙ͪͦ͟ ͋ͯͦ͡ ͔͔ͨͪ͒͋͊;͔ͤͦ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͘͜ 
ͨͪͦͺ͜͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜  ͍ͤ͊͜;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͊͘ ͍͙͋ͦͪͦͣΣ Ύ͟͜ ͎͙ͨͦ͋͡͡ΌΌͭΈ ͭ͊ 
ͪͦ͘΄͙ͪΌΌͭΈ ͣͫͭ͘͜ ͨͪͦͺ͜͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͔͔͊͋ͨ͘͘;ͯΌͭΈ 
ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚͙͚ͤ͜ ͍͙͋ͪ͜ ͯ;͍ͤ͜ ͍ͦͫͤͦͤͦ͝ ΄͙ͦ͟͡ ώнϐΦ ˿͍ͭͦͫͦͤͦ ͨͪͦͺ͊͘͜͜͡ͼ͜͝ ͊͘ 
͙͍͙ͫͨͦͪͭͤͣ ͤ͊ͨͪΎͣͦͣΣ ͭͦ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͎͊͊͘͡Έ͙ͤͻ ͍͙ͻ͍͙ͦͤͻ 
͍͊͒͊ͤ͘ΈΣ ͊ ͭ͊ͦ͗͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͒͡Ύ ͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͣͦͦ͒͜͡Σ 
Ύ͊͟ ͔ͤ ͚͊ͣ͊͊ͫ͘͡Ύ ͫͨͦͪͭͦͣΣ ͒ͦ ͒ͦ͋ͯͭͭ͘Ύ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ͨͪͦͺ͜͡Έͤͦ͝ ͭ͊ 
ͨͦ;͍͊ͭͦͦ͟͝ ͒ͦͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ώоϐΦ  

˸͔ͭ͊ ͙ͪͦ͋ͦͭΦ ˤ͙ͻͦ͒Ύ;͙ ͘ ͊ͤ͊ͯ͘͜͡ ͦͫͭ͊ͤͤ͜ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͜ ͨͯ͋͊͜͟͡ͼ͚͜Σ 
͔ͣͭͦΌ ͤ͊΄ͦ͝ ͙ͪͦ͋ͦͭ Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͫͯ;͎͊ͫͤͦͦ ͫͭ͊ͤͯ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ 
͊͘ ͙͍͙ͫͨͦͪͭͤͣ ͤ͊ͨͪΎͣͦͣ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͚͎ͦͦ ͍͙ͪͦͭͯ͘͟Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˻͙͒ͤͣ ͘͜ ͚ͤ͊͊ͭͯ͊͟͡Έͤ͜΄͙ͻ ͍͊͒͊ͤ͘Έ 
ͫͯ;͊ͫͤͦ͝ ΄͙ͦ͟͡ Ί ͍͙ͪ͜΄͔ͤͤΎ ͔͙ͨͪͦ͋ͣ͡ ͔͍͍ͤ͒ͨͦ͒ͤͦͫ͜͜ ͭ͜ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ 
ͫͯ;͙͊ͫͤͣ ͍͙͎ͣͦ͊ͣ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍ ͔ͦͤͭͫͭ͟͟͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ͍͙ͦͫͭ͜Φ  

˽͍͔͔͔ͪͦ͒ͤ ͙ͤ͊ͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ΄͡Ύͻͦͣ ͔͍͊ͤͭͯ͊ͤͤ͟Ύ ͔͔ͫͪ͒ 
ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͣ͊ͦ͡ ͤ͊ ͔ͣͭ͜ ͍͙Ύ͍͙͙ͭ ͎͔ͨͪ͊ͤͤͤΎ ͔͔͍ͪͫͨͦͤ͒ͤͭ͜ ΅ͦ͒ͦ 
͍͙͋ͦͪͯ ͝ͻͤΈͦ͝ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝ ͭ͊ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜ ͘ 
͍ͦͫͤͦ ͔ͭͦͪ͜͝ ͭ͊ ͔͙͙ͣͭͦ͒͟ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ͊ ͙͍͎ͫͨͦͪͭͤͦͦ ͔͍ͭͪͤͯ͊ͤͤΎΦ  

˿͔͔ͪ͒ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͋ͯͦ͡ ͍͔͔ͨͪͦ͒ͤͦ ͙͍ͦͨͭͯ͊ͤͤΎ ΅ͦ͒ͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͝ͻ 
͒ͦ ͍͙͋ͦͪͯ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝Φ ˢ͔͍ͤͭͯ͊ͤͤ͟Ύ ͚͒ͫͤ͘͜Ό͍͊ͦͫ͡Ύ ͔͔ͫͪ͒ ͯ;͍ͤ͜ 
ͨͪͦͺ͜͡Έ͙ͤͻ ·  ͜·L ͍͊ͫ͟͜͡ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄͟͜͡Σ ͔͔ͫͪ͒ Ύ͙͟ͻ мо ͍͒͜;͊ͭ ͭ͊ нм ;ͦ͡Φ ς 
ͻͦͨ͡ͼ͜Φ ˢ͔ͤͭ͊͟ ͫ͊͒͊͊ͫ͟͡͡Ύ ͘ ͍͒ͦͻ ͍͋ͦ͟͜͡Σ ͔͒ ͔ͨͪ΄͙͚ ͔͔ͨͪ͒͋͊;͍͊ ͍͙Ύ͍͔ͤͤ͡Ύ 
͍͔ͫͭ͊ͤͤ͡Ύ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͒ͦ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜ ͘͜ ͔ͭͦͪ͜͝ ͙͍͎ͫͨͦͪͭͤͦͦ 
͔͍ͭͪͤͯ͊ͤͤΎΣ ͎͙͚͒ͪͯ ς ͍ ͙Ύ͍͔ͤͤ͡Ύ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍͙͋ͦͪͯ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝Φ  

˭ ͙͍ͨͪͦ͒ͯ ͒ͦͼ͜͡Έͤͦͫͭ͜ ͍͍͔͔͒ͤͤΎ ͯ ΄͟͜͡Έ͙͚ͤ ͯͪͫ͟ ͔͔͙ͭͦͪͭ;͙ͤͻ 
͙͒ͫͼ͙ͨͤ͜͡ ͘͜ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͭͦ ͫͻ͍͊͡Έͤͦ ͍͍͙͒ͨͦ͜͜͡ млл % 
͔͒ͫΎ͙͙ͭ͊ͫͤ͟͡ͼΈ ͭ͊ ͙ͦ͒ͤ͊͒ͼΎ͙͙͍ͭ͊ͫͤ͟͟͜͡Φ ́͊ͦ͟͝ ͗ ͙͒ͯͣ͟ ͋ͯͦ͡ умΣу ҈ 
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͔͒ͫΎ͙͙͍ͭ͊ͫͤ͟͟͜͡ ͭ͊ пл ҈ ͙ͦ͒ͤ͊͒ͼΎ͙͙ͭ͊ͫͤ͟͡ͼΈΦ ˽͙ͪͦͭ ͍͍͔͔͒ͤͤΎ ͔ͫͨͼ͍ͯͪͫ͟͜ 
͍͍͒ͨͦͦ͜͜͡ пΣм ҈ ͔͒ͫΎ͙͙͍ͭ͊ͫͤ͟͟͜͡Σ ͭ͊ сл ҈ ͙ͦ͒ͤ͊͒ͼΎ͙͙ͭ͊ͫͤ͟͡ͼΈΦ ˹͔ 
͍͙ͤ͊͘;͙͍ͫΎ ͘ ͒͊ͤͦΌ ͔ͨͪͦ͋ͣͦ͡Ό ͙͡΄͔ ͙ͦ͒ͤ ͔͔ͪͫͨͦͤ͒ͤͭ ͘ мл-͎ͦ ͊ͫͯ͟͡Σ ͊͋ͦ 
пΣм ҈Φ ̂ ͔͔͍͚ͨͪ͊͗ͤ͜ ͋͜͡Έ΄ͦͫͭ͜ ͫͭ͊ͪ΄͙ͦ͊ͫͤ͊ͣ͟͟͡ ͍͊ͨͪͦͨͦͤͦ͊ͤ͘͜ ͔ͫͨͼ͙ͯͪͫ͟ 
ͨͦ͒ͦ͋͊ΌͭΈͫΎΦ  

˨͍ͦͫ͒͜ ͊ͤ͘ΎͭΈ ͙͙ͪͤͣ͘͜ ͍͙͙͒͊ͣ ͫͨͦͪͭͯ  ͍͒ ͔ͫΎ͙͙ͭ͊ͫͤ͟͡ͼΈ ͍͋ͯ нςо ͙ͪͦ͟Σ 
 ͙͊ͦ͒ͤ͊͒ͼΎ͙͙ͭ͊ͫͤ͟͡ͼΈ ς 5ςт ͍ͪͦ͟͜Φ ̆ͦͨ͡ͼ͜-͔͒ͫΎ͙͙͙ͭ͊ͫͤ͟͟͡ ͙ͣ͊͡ ͍͒ͦͫ͒͜ 
͊ͤ͘ΎͭΈ ͫͨͦͪͭͦͣ ͍͒͜ м ͒ͦ ф ͍ͪͦ͟͜Σ ͯ ͚ͭͦ ;͊ͫ Ύ͟ ͙ͦ͒ͤ͊͒ͼΎ͙͙͙ͭ͊ͫͤ͟͟͡ ς ͍͒͜ п 
ͣͫ͜Ύͼ͍͜ ͒ͦ у ͍ͪͦ͟͜Φ ˤ͙ͫͦͯ͟ ͙͍ͫͨͦͪͭͤͯ ͍͊͟͜͡ͺ͊͜͟ͼ͜Ό ͙ͣ͊͡  ͍͔͒ͫΎͭͦͣͯ ͊ͫ͟͜͡ п 
Ό͙ͤ͊͟Σ ͊  ͍͙ͦ͒ͤ͊͒ͼΎͭͦͣͯ ͊ͫ͟͜͡ ς ͙ͦ͒ͤΦ ˿͔͔ͪ͒ ͍͒͜;͊ͭ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ 
͔ͫͨͦͪͭͫͣͤͦ͟ ͯ ͍͙͒ͦͫ͒͗ͯ͊ͤ͜͡ͻ ͎ͪͯͨ͊ͻ ͔ͤ ͋ͯͦ͡Φ ˹͊ ͍͔͔ͨͦͫͭ͊ͤ͡ ͙ͨͭ͊ͤͤΎ 
͍ͫͭͦͫͦͤͦ ͍ͨͦΩΎ͊ͤͤ͘Ύ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͙͗ͭͭΎ ͘͜ ͫͨͦͪͭͦͣ ͙͙͍ͨͦͭͤͦ͘ ͍͍͒ͨͦͦ͜͜͡ 
отΣр ҈ ͔͒ͫΎ͙͙ͭ͊ͫͤ͟͡ͼΈ ͭ͊ тнΣт ҈ ͔͒ͫΎ͙͙͍ͭ͊ͫͤ͟͟͜͡Φ  ʕ͙ͦ͒ͤ͊͒ͼΎͭͦͣͯ ͊ͫ͟͜͡ 
͙͙͍ͨͦͭͤͦ͘ ͒ͦ ͼΈ͎ͦͦ ͍͙͙ͨͦͫͭ͊ͫ͡Ύ пл ҈ ͍͒͜;͊ͭ ͭ͊ сл ҈ ͻͦͨ͡ͼ͍͜Φ  

;͙͔͔̂ͭͣ͡ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͔͔ͫͪ͒ ͔͒ͫΎ͙͙ͭ͊ͫͤ͟͡ͼΈ ͻ͍ͦͭ͜ ͙͋ ͙͋ͯͭ ͙ͦ͒ͤ 
͔͔ͪͫͨͦͤ͒ͤͭΣ ΅͔ ͙ͦ͒ͤ ͻ͍ͦͭ͜ ͙͋ ͙͋ͯͭ ͔͔ͭͪͤͪͦͣΦ ˭͍ͦͫͣ͜ ͤ͜;͙ͣ ͔ͤ ͚͙͊ͣ͊ͭͫ͘Έ  ͯ
ͫͺ͔ͪ͜ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ ͊ ͫͨͦͪͭͯ ͍͙ͤ͊͘;͙͍ͫΎ ͔ͭ͗ ͙ͦ͒ͤΣ ͊ ΄ͫͭ͜Έ ς 
͙͋͊͗͊͡ ͋ ͙ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͨͪͦͺ͔͚ͫͤͦ͜ ͚͙͊ͣ͊ͭͫ͘Ύ ͙͍ͫͨͦͪͭͤͦΌ ͒͜Ύ͡Έͤͫͭ͜ΌΦ 
˿͔͔ͪ͒ ͻͦͨ͡ͼ͍͜-͔͒ͫΎ͙͙͍ͭ͊ͫͤ͟͟͜͡ ͋͊͗͊Ό;͙ͻ ͙ͫͭ͊ͭ ͍;͙͔͔ͭͣ͡ ͺ͙͘͜;ͤͦ͝ 
ͯ͟͡Έ͙ͭͯͪ ͔ͤ ͍͙Ύ͍͙ͦͫ͡ΎΣ ͊ ͔͔ͭͪͤͪͦͣ ͍͙Ύ͍͙͍ ͋͊͗͊ͤͤΎ ͙ͫͭ͊ͭ ͙ͦ͒ͤ 
͔͔ͪͫͨͦͤ͒ͤͭΣ ͔ͤ ͍͙ͤ͊͘;͙͍ͫΎ ς ͙ͦ͒ͤΣ ͤ͜;͙ͣ ͔ͤ ͚͙͊ͣ͊ͭͫ͘Ύ ς ͙ͭͪ ͭ͊ 
͍͙͙ͨͪͦ͒ͦ͗ͭ ͍ͫͦΌ ͙͍ͫͨͦͪͭͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ς ́ ͫͭ͜Έ ͘͜ ;͙ͫ͊͡ ͙͙ͦͨͭ͊ͤͻΦ 

˿͔͔ͪ͒ ͙ͦ͒ͤ͊͒ͼΎ͙͙͍ͭ͊ͫͤ͟͟͜͡ ό͍͒͜;͊ͭ  ͜ͻͦͨ͡ͼ͍͜ύ ͙ͦ͋ͪ͊ͭ ͺ͊ͻ ;͙͔ͯͭ͡Ύ 
ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͊͋ͦ ͔͔ͭͪͤͪ͊ ͘ ͎ͦ͋ͪ͊ͤͦͦ ͍͙͒ͯ ͫͨͦͪͭͯ ͍͙Ύ͍͙͍ ͋͊͗͊ͤͤΎ 
ͭ͜͡Έ͙͟ ͙ͦ͒ͤ Όͤ͊͟  ͜ ΅͔ ͔͍͒ΩΎͭΈ ͻͦͨ͡ͼ͍͜ ς ͍͍͙ͨͪͦ͒ͦ͗ͯ͊ͭ ͨͪͦͺ͔͚ͫͤͦ͜ 
͚͙͊ͣ͊ͭͫ͘Ύ ͫͨͦͪͭͦͣΦ ˹͔ ͊͘ͻ͙ͦͭ͜͡ ͍ͨͦΩΎ͍͙ͯ͊ͭ͘ ͍ͫͦΊ ͚ͣ͊͋ͯͭͤΊ ͘ ͺ͙͘͜;ͤͦΌ 
ͯ͟͡ΈͭͯͪͦΌ ;͔͍͔ͭͪͦ ͔͔͍ͪͫͨͦͤ͒ͤͭ͜Φ 

˭ ͔ͣͭͦΌ ͍͙ͨ͒͜΅͔ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͤ͊;͊ͤͤΎ  ͍ͤ͊ͨͪΎͣ ͨͪͦ͜ͺ͜͡Έͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͍ͤ͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙ͤ͊ͣ ͨͪͦͨͦͤͯΌͭΈͫΎ 
͒ͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͔͒͟͜͡Έ͊͟ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͔ͫͨͼ͍ͯͪͫ͟͜Φ 

˨͡Ύ ͯ;͍ͤ͜ мл-ͻ ͍͊ͫ͟͜͡Υ  
ζ˻͍͙ͫͤͦ ͔ͭͦͪ͜͝ ͭ͊ ͔͙͙ͣͭͦ͒͟ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎηΦ 
˽͎ͪͦͪ͊ͣ͊ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͣ͊Ί ͦ͋ͫΎ͎ млн ͎͙͙ͦ͒ͤ ͭ ͔͔͊ͨͪ͒͋͊;͊Ί 

ͤ͊͋ͯͭͭΎ ͍͙ͤͦͻ ͔͔͙ͭͦͪͭͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͤ͊ͤ͘Έ ͘ ͍ͦͫͤͦ ͔ͭͦͪ͜͝ ͭ͊ ͔͙͙ͣͭͦ͒͟ 
ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΦ ̂ ͨͪͦͼ͔ͫ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͎͙ͨͪͦͪ͊ͣ ͚͒ͫͤ͘͜ΌΌͭΈͫΎ 
͔͔ͣ͗ͨͪ͒ͣͭͤ͜͜ ͍͘ΩΎ͙͘͟ ͘ ͤ͜΄͙͙ͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ ͭ͊ ͙͒ͫͼ͙͙ͨͤ͊ͣ͜͡ ό͊ͤ͊ͭͦͣ͜ΊΌ 
͡Ό͙͙͒ͤΣ ͎͎͜͜ΊͤͦΌΣ ͎͋ͦͦ͜͜͡ΊΌΣ ͫͭͦͪ͜͜ΊΌ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͫͨͦͪͭͯ ͭͦ΅ͦ). 

ζ˭͎͊͊͡Έͤ͜ ͍͙ͦͫͤͦ ͙͍͎ͫͨͦͪͭͤͦͦ ͔͍ͭͪͤͯ͊ͤͤΎηΦ  
˽͎ͪͦͪ͊ͣ͊ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͊ ͤ͊ млн ͎͙͙ͦ͒ͤΦ ˤͦͤ͊ 

͔͔ͨͪ͒͋͊;͊Ί ͤ͊͋ͯͭͭΎ ͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘Έ ͘ ͍ͦͫͤͦ ͙͍͎ͫͨͦͪͭͤͦͦ ͔͍ͭͪͤͯ͊ͤͤΎΣ 
͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣͤ͜Έ  ͍͙ͤ͊͜;ͦ͟Φ ̂ ͨͪͦͼ͔ͫ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͎͙ͨͪͦͪ͊ͣ ͚͒ͫͤ͘͜ΌΌͭΈͫΎ 
͔͔ͣ͗ͨͪ͒ͣͭͤ͜͜ ͍͘ΩΎ͙͘͟ ͘ ͤ͜΄͙͙ͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ ͭ͊ ͙ͯͪͫ͊ͣ͟Φ  
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˨͡Ύ ͯ;͍ͤ͜ мм ͍͊ͫ͟͜͡Υ 
ζ͔͔͙́ͦͪͭͦ͟-͔ͣ ͙ͭͦ͒;ͤ͜ ͍͙ͦͫͤͦ ͎ͦ͋ͪ͊ͤͦͦ ͍͙͒ͯ ͫͨͦͪͭͯηΦ  
˽͎ͪͦͪ͊ͣ͊ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͊ ͤ͊ млн ͎͙͙ͦ͒ͤΦ ˤͦͤ͊ 

͔͔ͨͪ͒͋͊;͊Ί ͤ͊͋ͯͭͭΎ ͯ;ͤΎ͙ͣ ͤ͊ͤ͘Έ ͘͜ ͔͔͙ͭͦͪͭͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͍ͦͫͤͦ ͎ͦ͋ͪ͊ͤͦͦ 
͍͙͒ͯ ͫͨͦͪͭͯΣ ͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣͤ͜Έ  ͍͙ͤ͊͜;ͦ͟Φ ̂ ͨͪͦͼ͔ͫ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͎͙ͨͪͦͪ͊ͣ 
͚͒ͫͤ͘͜ΌΌͭΈͫΎ ͔͔ͣ͗ͨͪ͒ͣͭͤ͜͜ ͍͘ΩΎ͙͘͟ ͘ ͤ͜΄͙͙ͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ ό͊ͤ͊ͭͦͣ͜ΊΌ ͭ ͊
ͺ͎ͦͦ͘͜͜͜͡ΊΌ ͡Ό͙͙͒ͤΣ ͎͎͜͜ΊͤͦΌΣ ͎͋ͦͦ͜͜͡ΊΌΣ ͍͙ͦͫͤͦ͊ͣ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝Σ 
ͫͭͦͪ͜͜ΊΌ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͭ ͊ͫ ͨͦͪͭͯ ͭͦ΅ύͦ όͭ͊͋͡Φ мύΦ  

ζ˻͍͙ͫͤͦ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͔͍ͫͨͦͪͭͫͣͤ͜ηΦ  
˽͎ͪͦͪ͊ͣ͊ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͊ ͤ͊ оп ͎͙͙ͦ͒ͤ  ͚͔͔ͨͪ͒͋͊;͊Ί 

͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͯ;ͤΎ͙ͣ ͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘Έ ͘ ͍ͦͫͤͦ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝ 
͔͍ͫͨͦͪͭͫͣͤ͜Σ ͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣͤ͜Έ  ͍͙ͤ͊͜;ͦ͟Σ Ύ͟͜ ͙͋ͯ͡ ͤ͊͋ͯͭ͜ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ 
ͯͪͫͯ͟ ͍ L· ͭ͊ · ͊ͫ͊͟͡ͻΦ ̂ ͨͪͦͼ͔ͫ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͎͙ͨͪͦͪ͊ͣ ͚͒ͫͤ͘͜ΌΌͭΈͫΎ 
͔͔ͣ͗ͨͪ͒ͣͭͤ͜͜ ͍͘ΩΎ͙͘͟ ͘ ͤ͜΄͙͙ͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ ό͊ͤ͊ͭͦͣ͜ΊΌΣ ͎͋ͦͦ͜͜͡ΊΌΣ ͻͣ͜͜ΊΌΣ 
͙͍͍ͨͪͪͦ͒ͦͤ͊ͫͭͦͣ͘Σ ͍͙ͦͫͤͦ͊ͣ ͍͒ͦͪͦ͘ΩΎ ͭ ͊ͅ ͙͘͜;ͤͦΌ ͟ ͯ͡ΈͭͯͪͦΌ). 

˻ͼͤ͜Ό͍͊ͤͤΎ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͯ ͺͦͪͣ͜ 
͙͒ͺ͔͔ͪͤͼ͚͍͎ͦ͊ͤͦͦ͜ ͊ͯ͘͜͟͡ ͍ ͤ͟͜ͼ͜ ͎ͦ͗ͤͦͦ͟ ͔͔ͫͣͫͭͪͯΦ 

˽ͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ΄͙ͦ͟͡ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍͙͍;͔ͤͤΎ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍ͯͪͫ͟͜ 
͊ͤͦͫ͘ΎͭΈͫΎ ͒ͦ ͔͊ͭͫͭ͊ͭͯ ͨͪͦ ͍ͨͦͤͯ ͎͊͊͘͡Έͤͯ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜ ͯ ͍͙͎͡Ύ͒͜ ͦͼ͙ͤ͜͟  ͍
͋͊͊͡ͻ. 

͙́͊͋͡ͼΎ м 
˾ͦͨͦ͒͘͜͡ ͙͊ͯ͒ͭͦͪͤͦ͝ ͭ͊ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭ 

ͯ;͍ͤ͜ мм-ͻ ͍͊ͫ͟͜͡ ͯ ͨͪͦͼ͔ͫ͜ ͦ ͎ͪ͊ͤ͊͘͜ͼ͜͝ ͍͙͍;͔ͤͤΎ ͙͒ͫͼ͙͙ͨͤ͜͡ 
ζ͔͔͙́ͦͪͭͦ͟-͔͙ͣͭͦ͒;ͤ͜ ͍͙ͦͫͤͦ ͎ͦ͋ͪ͊ͤͦͦ ͍͙͒ͯ ͫͨͦͪͭͯη 

мм ͊ͫ͟͡ ς млн ͎͙͙ͦ͒ͤ 
ЅͨͦͪΦ ͔͙́ͣ ˾ͦͨͦ͒͘͜͡ ͎͙ͦ͒ͤ ˤͫΈ͎ͦͦ 

 
 

 
 

͔͟͡ͼ͜͝ 
͔ͫ ͣͤ͊ͪ͜., 
͊ͤ͘ΎͭͭΎ 

͊͋ͦͪ͡Φ 
͊ͤ͘ΎͭͭΎ 

 

1 2 3 4 5 6 

1. ˹͍͊;͊͡Έͤ͊ ͙͒ͫͼ͙ͨͤ͊͜͡ ζ͔͔͙́ͦͪͭͦ͟-
͔͙ͣͭͦ͒;ͤ͜ ͍͙ͦͫͤͦ ͎ͦ͋ͪ͊ͤͦͦ ͍͙͒ͯ 
ͫͨͦͪͭͯη ς ͔ͣͭ͊Σ ͍͊͒͊ͤͤ͘Ύ, ͪͦ͡Έ  ͣͫ͜͜ͼ͔  ͍
͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ 

2   2 

2. ˻͎ͪ͊ͤ͊͘͜ͼ͚ͤ͊͜ ͫͭͪͯͭͯͪ͊͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
ͺ͙͘͜;ͤͦΌ ͯ͟͡ΈͭͯͪͦΌ ͭ͊ ͫͨͦͪͭͦͣ 

1   1 

3. ˿͙͍ͨͦͪͭͤ͊ ͎ͦͪ͒ͫͭ͜Έ ͔͎ͪͦͤͯ͜ 1 1  2 

4. ˱ͫͭͦͪ͜Ύ ͍͙ͪͦͭͯ͘͟Σ ͍͔ͫͭ͊ͤͦͤͤ͡ΎΣ ͔ͨͪ-
͔͙͍͙ͫͨͭ͟ ͭ ͊ͫͭ͊ͤ ͎ͦ͋ͪ͊ͤͦͦ ͍͙͒ͯ ͫͨͦͪͭͯ ͍ 
̂ͪ͊ͤ͟͜͝ 

4 2  6 

5. ˿ͭͪͯͭͯͪ͊͟ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͔͍ͫͨͦͪͭͫͣͤ͜  
ͯ ͙͍͙ͫͨͦͪͭͤͻ ͎ͪ͊͜ͻ ͭ͊ ͤ͜΄͙ͻ ͍͙͒͊ͻ 
ͫͨͦͪͭͯΦ ˿͙ͭͦͪͦͤ ͨ͜ ͎͍͙͒ͦͭͦ͟Σ Ύ͟͜   
͍͙ͤ͊͘;͊ΌͭΈ ͍͔ͪͤ͜Έ ͒ͦͫΎ͎͔ͤͤΈ 

4 2  6 
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1 2 3 4 5 6 

6. ˻͍͙ͫͤͦ ͙ͫͭͪͯͭͯͪ͟ ͔͍ͭͪͤͯ͊͡Έ͎ͤͦͦ 
ͨͪͦͼ͔ͫͯ ͭ͊ ͔͙͙ͣͭͦ͒͟ ͍͙ͨͦ͋ͯ͒ͦ ͊ͤ͘ΎͭΈ 

3 2  5 

7. ˽͔͙ͪͦ͒͊͘͜ͼ͜Ύ ͙͍͎ͫͨͦͪͭͤͦͦ ͔͍ͭͪͤͯ͊ͤͤΎ 3 2  5 

8. ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͎͍͙ͨ͒ͦͭͦ͜͟ Ό͙ͤͻ ͔͍ͫͨͦͪͭͫͣͤ͜ 
͍ ͍ͯͣͦ͊ͻ ˭˻̊ όͨͪͦͺ͜͡Έͤ͜Σ ͙͍ͫͨͦͪͭͤ͜ 
͙͊ͫ͟͡ύΣ ˨̑˿̊Σ ˿ ˨̑̊˻˾ ͭ͊ ̊ˤ˿˸ 

2   2 

9. ˤ͒͋ͪ͜͜ ͭ͊ ͦͪ͜Ίͤͭ͊ͼ͜Ύ Ό͙ͤͻ ͔͍ͫͨͦͪͭͫͣͤ͜ ͤ͊ 
ͨͦ;͍͙͊ͭͦ͟ͻ ͔ͭ͊ͨ͊ͻ ͎͍͙ͨ͒ͦͭͦ͜͟ 

2 2  4 

10. ͙̅͘͜;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͯ ͙͍͙ͫͨͦͪͭͤͻ ͎ͪ͊͜ͻ    
ͭ͊ ͤ͜΄͙ͻ ͍͙͒͊ͻ ͫͨͦͪͭͯ 

4 6 2 12 

11. ˱͔͎ͤͭͪ͊͡Έͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͯ ͙͍͙ͫͨͦͪͭͤͻ    
͎ͪ͊͜ͻ ͭ͊ ͤ͜΄͙ͻ ͍͙͒͊ͻ ͫͨͦͪͭͯ 

1   1 

12. ͔͔͙́ͦͪͭ;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͯ ͙͍͙ͫͨͦͪͭͤͻ    
͎ͪ͊͜ͻ ͭ͊ ͤ͜΄͙ͻ ͍͙͒͊ͻ ͫͨͦͪͭͯ 

1   1 

˨͙ͺ͔͔ͪͤͼ͚͍͙͚ͦ͊ͤ͜ ͊͘͜͟͡ ͊͘ ˱ ͔͔ͫͣͫͭͪ 2 

13. ͔́ͻͤ͜;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͯ ͙͍͙ͫͨͦͪͭͤͻ ͎ͪ͊͜ͻ 
ͭ͊ ͤ͜΄͙ͻ ͍͙͒͊ͻ ͫͨͦͪͭͯΦ 

2 1 1 4 

14. ͙́͊ͭ͟;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͯ ͙͍͙ͫͨͦͪͭͤͻ ͎ͪ͊͜ͻ 
ͭ͊ ͤ͜΄͙ͻ ͍͙͒͊ͻ ͫͨͦͪͭͯ 

3 2 1 6 

15. ˽͙ͫͻ͎ͦͦ͜͡;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͯ ͙͍͙ͫͨͦͪͭͤͻ 
͎ͪ͊͜ͻ ͭ͊ ͤ͜΄͙ͻ ͍͙͒͊ͻ ͫͨͦͪͭͯ 

2   3 

16. ˴ͦͤͭͪͦ͡Έ ͯ ͙͍ͫͨͦͪͭͤͦͣͯ ͔͍ͭͪͤͯ͊ͤͤ͜ 1   2 

17. ˿ͭ͊ͤ ζ͙͍ͫͨͦͪͭͤͦ͝ ͺ͙ͦͪͣη Ύ͟ ͔ͪͯ͘͡Έͭ͊ͭ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͫͨͦͪͭͫͣͤ͊ 

2   3 

18. ˤ͍͔͒ͤͦͤͤ͜͡Ύ ͭ͊ ͙ͫͭͣͯ͡Ύͼ͜Ύ 
ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜  ͍ ͙͔ͫͫͭͣ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ 
Ό͙ͤͻ ͔͍ͫͨͦͪͭͫͣͤ͜Φ 

1   2 

19. ˶͊ͪͫ͜͟Έ͔͟ ͔͔ͦ͋ͫͭ͗ͤͤΎ ͭ͊ ͊ͪͫ͜͟͡Έͦ͟-
͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ Ό͙͙ͤͣ 
͔͙ͫͨͦͪͭͫͣͤ͊ͣ 

2   3 

20. ˴͔͍͙ͪͤ͜ͼ͍ͭͦ ͦͣ͊ͤ͒ͦ͟Ό ό͔͙ͫͨͦͪͭͫͣͤ͊ͣύ 
ͨ͒͜ ;͊ͫ ͎ͣ͊͊ͤ͘Έ 

1  1 3 

21. ˸͔͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;͔ͤΣ ͎ͦͪ͊ͤ͊͘͜ͼ͚͔ͤ͜               
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͎͍͙ͨ͒ͦͭͦ͜͟ Ό͙ͤͻ 
͔͍ͫͨͦͪͭͫͣͤ͜ 

1   2 

22. ˾͔͊͊͘͜͡ͼ͜Ύ ͔͔͙ͣ͗ͨͪ͒ͣͭͤ͜ͻ ͍͘ΩΎ͍͘͟͜ ͘ 
ͤ͜΄͙͙ͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ ͭ͊ ͙ͯͪͫ͊ͣ͟ 
ό͎͋ͦͦ͜͜͡ΊΌΣ ͎͎͜͜ΊͤͦΌΣ ͊ͤ͊ͭͦͣ͜ΊΌΣ 
ͺ͎ͦͦ͘͜͜͜͡ΊΌΣ ͫͭͦͪ͜͜ΊΌ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ 
͙ͣͯ͘;͙ͤͣ ͍͙ͻ͍ͦ͊ͤͤΎͣ ͭ͊ ͤ͜Φύ 

1   1 

23. ˻ͪ͜Ίͤͭ͊ͼ͜Ύ ͤ͊ ͨͪͦͺ͔͚ͫͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜Έ 2   2 

  



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

112 

1 2 3 4 5 6 

24. ˥͎͜͜Ίͤ͊ ͔͍ͭͪͤͯ͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͙ͦͫͦ͋ͫͭ͊ 
ͭ͊ ͎ͪͦͣ͊͒ͫΈ͊͟ ͎͎͜͜Ίͤ͊Σ ͫ͊ͣͦͦͤͭͪͦ͟͡Έ  ͜
ͤ͊͒͊ͤͤΎ ͔ͨͪ΄ͦ͝ ͒ͦ͊ͪͫ͜͟͡Έͦ͟͝ ͎͙͒ͦͨͦͣͦΦ 
͔́ͻͤ͊͜͟ ͔͔͙͋ͨ͘͟ 

1 1  2 

25. ˾͔ ͙͗ͣ ͨͪ͊ͼ͜  ͚͍͒ͨͦ͜;͙ͤͯ͟Σ ͔͙ͪ͗ͣ ͒ͤΎ 
ͭ͊ ͻ͊ͪ;͍ͯ͊ͤͤΎ 

1 1  2 

26. ˤ͍ͦ͊͜͟ ͔͙ͨͪͦ͒͊͘͜ͼ͜Ύ ͔͚͒ͭ͜Φ ˻͙͍ͫͦ͋ͦͫͭ͜͡    
͍͙ͪͦͭͯ͘͟ ͎ͦͪ͊ͤͣͯ͘͜ ͍͒͜ ͔ͤ͊ͪͦ͒͗ͤͤΎ ͒ͦ 
18-͙ͭ ͍ͪͦ͟͜ 

1   1 

27. ˤ͙ͻ͍ͦ͊ͤͤΎ  ͚ ͍͙ͫ͊ͣͦͻ͍ͦ͊ͤͤΎ  ͍ ͫͨ ͦͪͭ͜Φ 
˱͙͍ͤ͒͒ͯ͊͜͡Έ͔ͤ ͔͍ͭͪͤͯ͊ͤͤΎ 

1 1  2 

28. ˽͔͍ͦ͊ͭͪͤͯ͊͘͡Έͤ͜ ͭ͊ ͨͦ ͎͊ͣ͊͊͘͘͡Έͤ͜ 
ͺ͙͊ͭͦͪ͟ ͍ ͫ ͙͔ͫͭͣ͜ ͙͍ͫͨͦͪͭͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 

2 2  4 

29. ͔͍́ͫͭͯ͊ͤͤΎΥ     

ς ͅ ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟   4 4 

ς ͨ ͙ͫͻͦͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ Ύ͔͚ͦͫͭ͟   2 2 

ς ͭ ͔͔͙ͦͪͭ;͙ͤͻ ͤ͊ͤ͘Έ   2 2 

 ˨͙ͺ͔͔ͪͤͼ͚͍͙͚ͦ͊ͤ͜ ͊͘͜͟͡ ͊͘ II ͫ ͔͔ͣͫͭͪ  2 

 ˤͫΈ͎ͦͦΥ 56 32 14 102 

 
ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. ˾͔ͯ͘͡Έ͙ͭ͊ͭ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͫ͒͜;͊ͭΈΣ ΅ͦ ͍ ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έ͙ͤͻ ͍͊ͫ͟͜͡ ͫͤͯ͜Ί ͊͘ͼ͍͔͊ͤͫͭ͜͟͜͡Έ 
΅ͦ͒ͦ ͤ͊͋ͯͭͭΎ ͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘Έ  ͙ͨͪ͊ͭ͜͟;͙ͤͻ ͯͣͤ͜Έ ͯ ͎͊ͯ͘͜͡ ͺ͙͘͜;͎ͤͦͦ 
͍͙ͻ͍ͦ͊ͤͤΎ ͭ ͊ͫ ͨͦͪͭͯ  ͚͋ ͊͗͊ͤͤΎ ͒ͦ ͚͎ͨͦͫͭͤͦͦ͜ ͝ͻ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡ΎΦ  

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͫ͒͜;͊ͭΈ ͨͪͦ ͨ͊͒ͤͤ͜Ύ ͔͙ͨͪͫͭ͗ͯ 
͙ͪͦ͋ͦͭ ͍;͙͔ͭ͡Ύ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͔͔ͭͪͤͪ͊Σ ͊ ͭ͊ͦ͗͟ ͯ ͔͚ͤ͒ͦͫͭ͊ͭͤ͜ 
͍͊ͦͤͦ͒͊͘͟;͚͜ ͋͊͘͜  ͍͎ ͊ͯ͘͜͡ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ ͊ͫ ͨͦͪͭͯ ͍ ͤ͊΄͚͜ ͔͍͒ͪ͗͊͜Φ  

˹͎͊͊͡Έ͙ͤͣ ͯ ͫͯ;͚͊ͫͤ͜ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ΄ͦ͟͜͡ Ί ͨͪͦͺ͊͘͜͜͡ͼ͜ Ύ ͍͙ͦͫͭ͜ ͊͘ 
͙͍͙ͫͨͦͪͭͤͣ ͤ͊ͨͪΎͣͦͣ ͯ ͔ͦͤͭͫͭ͟͟͜ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍͙͋ͦͪͯ ͔͍͙͒ͪ͗͊ ͭ͊ 
͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ ͍ͤ͊;͊͡Έͤ͜ ͎͙ͨͪͦͪ͊ͣ ΄͟͜͡ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͔ͫͨͼ͍ͯͪͫ͟͜Φ 

˹͙͊ͫͭͯͨͤͣ ͪͦͦͣ͟͟ ͎͊͊͘͡Έ͔͍ͤͦ͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡  ͍ ͨͪͦͺ͊͘͜͜͡ͼ͜͝ 
͍ͤ͊;͊ͤͤΎ ͊͘ ͙͍͙ͫͨͦͪͭͤͣ ͤ͊ͨͪΎͣͦͣΣ ͤ͊ ͤ͊΄ ͎ͨͦ͡Ύ͒Σ Ί ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͍͎ͤͦͦͦ 
˽͔ͦͦ͗ͤͤ͡Ύ ͨͪͦ ͔ͫͨͼ͍͊ͦ͊ͤ͘͜͜͜͡ ͙͊ͫ͟͡ ͭ͊ ͙͍ͭͨͦ͜ ͎͙ͨͪͦͪ͊ͣ ͘ ͔͔͙ͭͦͪͭ;͙ͤͻ  ͜
͙ͨͪ͊ͭ͟;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ Ύ͟͜ ͋ ͯͪ͊ͻ͍͍͙ͦͯ͊͡ ͫͯ;͙͚͊ͫͤ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͙͚ͤ 
ͫͭ͊ͤ ͔͍͙͒ͪ͗͊  ͚ͭ ͔͔ͤ͒ͤͼ͜͝ ͍͙ͪͦͭͯ͘͟ ͚ͦͣͨͫ͜͜͡Έ͎ͦͦ͟ ͭ͊ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͫͨͦͪͭͯΦ 

˶˱́˩˾ˢ́̂˾ˢ 
мΦ ˣ͋͜͜͟ ˹Φ ˸Φ ˽ͪͦͺ͜͡Έͤ͊ ΄ͦ͊͟͡ Ύ͟ ͔͎ͫͭͪ͊ͭ͜Ύ ͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ 

/ ˹ Φ ˸ Φ ˣ͋͜͜͟ κκ ˨͙͔ͪͭͦͪ͟ ΄͙ͦ͟͡Φ ς 2004. ς Ѕ отΦ ς ˿ Φ нς3. 
нΦ ˥͔͍͊ͯ͊͘͡ ͎ͨͪͦͪ͊ͣ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ κκ ˱ͤͺͦͪͣ͊ͼ͚͙͚ͤ͜ 

͙͋ͪͤ͘͜͟ ˸˻˹ ͙̂ͪ͊ͤ͟͝Φ ς 2008. ς Ѕ мсς17. ς ˿ Φ пς16. 
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оΦ ˱͍͍͊ͤͦ͊ ˶Φ ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ κ ˶Φ ˱͍͍͊ͤͦ͊ 
κκ ͙̅͘͜;͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ΄ͦ͟͜͡Φ ς 2004. ς Ѕ мΦ ς ˿ Φ рς6. 

пΦ ˶͙͍ͨͦ͊ ˶Φ ˢΦ ˿͙͔ͫͭͣ͊ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍ ͔͔͚ͫͪ͒ͤ͜ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ 
΄ͦ͟͜͡Υ ͍͊͒͊ͤͤ͘Ύ ͜ ͍͒ͦͫ͒͜ κ ˶Φ ˢΦ ˶͙͍ͨͦ͊Σ ˽Φ ˱Φ ˭͊ͣ͊ͫͤ͊͟͜Σ ˤΦ ˤΦ ˸͙͊͡΄͔͍ κκ ˽ͪͦͺ͜͡Έ͔ͤ 
͍ͤ͊;͊ͤͤΎΥ ͔ͭͦͪ͜Ύ ͜ ͙ͨͪ͊ͭ͊͟͟Φ ς ˴ Φ Υ ˤˤ˽ ζ˴ͦͣͨ͊ͫηΣ нллтΦ ς мфн ͫΦ 

рΦ ˽͎ͪͦͪ͊ͣ͊ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͒͡Ύ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 
˿͙͍͙͚ͨͦͪͭͤ ͨͪͦͺ͜͡ΈΦ млςмм ͙͊ͫ͟͡ κκ ͙̅͘͜;͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ΄ͦ͟͜͡Φ ς 2004. ς Ѕ нΦ ς ˿ Φ тς15. 

6Φ ˿͔͎ͭͪ͊ͭ͜Ύ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ Υ ˾͔͔ͦͣͤ͒͊͟ͼ͜͝ ͘ ͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͦͭ͜͟͡ 
/ ͘ ͊ ͎͊͘Φ ͔ͪ͒Φ ˤΦ ˢͤ͒ͪͯ΅͔ͤ͊͟Φ ς ˴ . Υ ˤ͙͒-͍ͦ ζ˴Φ ˱Φ ˿ΦηΣ нллнΦ ς нфс ͫΦ 

˾˩˭̑˸˩ 
˥͊ͤ;͔͍͊ ˤΦ ˮΦ ˽ͪ ͔ͦ͋ͣ͡· ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͨͪͦͺ͙͙͍͙ͪͦ͊ͤ͡Ύ ͯ;͊΅͙ͻͫΎ ͨͦ 

͙͍ͫͨͦͪͭͤͦͣͯ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΌΦ 
˽ͪͦͺ͙͙͍͙͔ͪͦ͊ͤ͡ ͯ;͔͙͍ͤͦ͟ ͨͦ ͙͍ͫͨͦͪͭͤͦͣͯ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ό ͍ ͍͔͔͚ͫͦͪͣͤͤͦ 

͙͔͔ͫͫͭͣ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͎͊ͦͦͣ͘͡ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͎͙͊ͪͣͦͤ;͚ͤͦ ͙͡;͙ͤͦͫͭ ͫ 
͒ͦͫͭ͊ͭͦ;ͤͦ ͍·͙ͫͦͣ͟ ͍͔ͯͪͦͤͣ ͍͙͙ͪ͊ͭ͘Ύ ͺ͙͙͘;͔͙ͫ͟ͻ ͊͟;͔͍ͫͭ ΄ͦ͟͡Έ͙͍ͤͦ͟Σ 
͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͣ ͍͔ͯͪͦͤͣ ͙͔͔ͤͭͭ͊͟͡͡ ͙ ;͍͍ͯͫͭͦͣ ͙͙ͨ͊ͭͪͦͭͣ͊͘Φ ˹·͔ͤ΄͔͔ͤ 
ͫͦͫͭͦΎ͙͔ͤ ͺ͙͙͘;͔͎ͫͦͦ͟ ͍͙͙ͦͫͨͭ͊ͤΎ ͍ ΄͔ͦ͟͡ ͔ͤ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍ ͚ͨͦͤͦ͡ ͔͔ͣͪ 
͎͍ͨͦ͒ͦͭͦͯ͟ ͍͎͒ͦͪͦͦͦ͘ ͙ ͍͙͎ͦͫͨͭ͊ͤͤͦͦ ;͔ͤ͊͡ ͦ͋΅͔͍ͫͭ͊Σ ͦͭͦͪ͟·͚ ͋· ͎ͣͦ ͍·͙͋ͪ͊ͭΈ 
͋ͯ͒ͯ΅ͯΌ ͨͪͦͺ͔͙ͫͫΌ ͎͋͊ͦ͒͊ͪ͡Ύ ͨͪͦͺ͙͡Έͤͦͣͯ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ό ͍ͦ ͍͔ͪͣΎ ͦ͋ͯ;͔͙ͤΎ ͍ 
ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͋ͤ·ͻ ͍͔͔͙͊͒ͤ͘ΎͻΦ ˽͔͔ͪ͒ͦ͗ͤͤ͡·͚ ͨͦ͒ͻͦ͒ ͟ ͍͔͔͙ͤ͒ͪͤΌ 
͔ͫͨͼ͍ͯͪͫͦ͟ ͨͦ ͙͍ͫͨͦͪͭͤͦͣͯ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ό ͍ ͯ;͔͋ͤ·͚ ͨͪͦͼ͔ͫͫ ΄ͦ͟͡Έ͙͍ͤͦ͟Φ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: ͙ͫ ͔ͫͭͣ͊ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͨͪͦͺ͙͡Έ͔ͤͦ ͦ͋ͯ;͔͙͔ͤΣ ͺ͙͙͘;͔͔ͫͦ͟ 
͍͙͙͔ͦͫͨͭ͊ͤ ͙ ͫͨͦͪͭΣ ͯ;͔͋ͤ·͔ ͎ͨͪͦͪ͊ͣͣ·Σ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͙͔ͦͪͤͭ͊ͼ͙ΎΣ ͯ;͔͋ͤ·͚ 
ͨͪͦͼ͔ͫͫΣ ͔ͫͨͼͯͪͫ͟Φ 

SUMMARY 
Hancheva V. Problems and perspectives in profiling students in sport. 
Profiling students in sport in the modern system of education can be the key to the 

formation of a harmonious personality with high level of development of physical qualities of 
students, the appropriate level of intelligence and patriotism. The current status of physical 
education in school does not fully prepare healthy and educated member of society, who 
could choose the future profession due to the profile direction during training in secondary 
schools. The approach to the introduction of special courses on sport in the educational 
process of students is proposed in the article. 

The aim of the sports of specialized education is the implementation education tasks, 
as well as providing opportunities for equal access of young people who are not involved in 
sports, to obtain the General education core and the initial pre-professional preparation in 
physical education.  

The profile sports classes must combine the implementation of General educational 
objectives with the objectives of directional and special education, that is education means 
chosen sport in the complex interactions: theoretical knowledge, the formation of skills in the 
chosen sport; development of physical qualities and health promotion; the formation of 
cognitive and creative abilities in sports industry; deliberate psychological education and 
improvement, the formation of civic and Patriotic feelings. 

The results of the study indicate that students of the core classes have interest on the 
acquisition of theoretical knowledge and practical skills in the field of physical education and 
sport and the desire for constant improvement.  

The results of this study suggest the decline in the prestige of the teacher of physical 
culture and trainer, as well as a lack of legislative base in the field of physical education and 
sport in our state.  
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Relevant in the modern secondary school is a specialisation of education through 
sport in the context of the European choice of the state and the implementation of the 
educational program of the school curriculum of courses. 

The next step of the national policy of education specialization in sport, in our opinion, 
is to develop new Provisions for specialized classes and model programs with theoretical and 
practical disciplines, which would take into account the current socio-economic condition of 
the state and tendencies of development of Olympic and professional sports. 

Key words: the education system, vocational training, physical education and sports, 
curriculum, professional orientation, training, course. 

 

̂˨˴ 372.858 
ˢΦ ˸ Φ ˨ ͔͍ͯͤͦ͘͟ 

˿ͯͣͫΈ͙͚͟ ͙͚ͦ͋͊ͫͤ͡ ͼ͔ͤͭͪ ͨͦ͊͘΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  
ͭ͊ ͙ͪͦ͋ͦͭ ͘ ͍͙ͭ͊͊ͤͦͭͦ͡Ό ͣͦͦ͒͒͡Ό 

 

˹ˢˤ̉ˢ˶̎˹ˢ ˩˴˿˴̂˾˿˱̒ ˤ ˿ˮ˿́˩˸˱ ̊˴˱˶̎˹˻˲ ́ˢ ˽˻˭ˢ̊˴˱˶̎˹˻˲ ˻˿ˤ˱́ ˮ
 

˿ͭ͊ͭͭΎ ͙͍ͨͪͫΎ;͔ͤ͊ ͔ͨͪͦ͋ͣ͜͡ ͙ͪͦͪͦ͋͘͟ ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͚ͫͯͪͫ͟͟͜ 
͒͡Ύ ͔͚͒ͭ͜ ͔͔ͫͪ͒ͤΈ͎ͦͦ ͭ͊ ͫͭ͊ͪ΄͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ ˾͎ͦ͘͡Ύͤͯͭͦ ͫͯͭͤͫͭ͜Έ ͨͦͤΎͭͭΎ 
ζ͍ͤ͊;͊͡Έͤ͊ ͔ͫͯͪͫ͟͟͜ΎηΦ ˻͙͍ͫͦ͋͊͡ ͍͎ͯ͊͊ ͙͔ͨͪ͒ͤ͊͜͡ ͭ͊ͦͣͯ͟ ͍͙͒ͯ ͔͚ͫͯͪͫ͟͟͜Σ Ύ͟ ͔ͫͯͪͫ͟͟͜Ύ-
͔ͪͦͤͫͭͪͯ͟͟ͼ͜ΎΦ ˽͍ͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͨͦͤΎͭͭΎ ζ͔͚ͫͯͪͫͤ͟͟͜͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͣͫ͜ͼ͔͍ͦͫͭ͜ηΦ 
˹͍͔͔͊͒ͤͦ ͙͙ͨͪ͊͒͟͡ ͔͚͙ͫͯͪͫͤ͟͟͜ͻ ͊ͤ͘ΎͭΈ ͜  ͨ ͔͍ͪͦ͒ͣͦͤͫͭͪͦ͊ͤͦ ͝ͻ ͍͙͍ͨ͡ ͤ͊ ͙͙͚ͦͫͦ͋ͫͭͫͤ͜ 
͍͙ͪͦͭͦ͘͟ ͯ;͍ͤ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͚ͫͯͪͫͤ͊͟͟͜ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͍ͤ͊;͊͡Έͤ͊ ͔ͫͯͪͫ͟͟͜ΎΣ ͔ͫͯͪͫ͟͟͜Ύ-
͔ͪͦͤͫͭͪͯ͟͟ͼ͜ΎΣ ͔͚ͫͯͪͫͤ͟͟͜͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͣͫ͜ͼ͔͍ͦͫͭ͜Σ ͪ͊͟Ί͍ͤ͊͘;͊ ͔ͫͯͪͫ͟͟͜ΎΣ ͔͚ͣͯͤ͊͘ 
͔ͫͯͪͫ͟͟͜ΎΣ ͔ͫͯͪͫ͟͟͜Ύ-͎ͪ͊Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ̂ ;͙͊ͫ ͍͙ͪͦ͋ͯ͒ͦ͘ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͍͙͒ͪ͗͊Σ 
ͤ͊͘;͙ͤͻ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͙ͤͻ ͣͤ͘͜ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͙ͨͪͪͦ͒ͤͦ ͍͙ͨ͒͜΅ͯΊͭΈͫΎ 
͔͔ͤͭͪͫ͜ ͒ͦ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͫͭͦͪ͜͜͝Σ ͍͙͍ͭͦ͟͜ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͔͔͔ͤͨͪͫ͜;͙ͤͻ 
͒ͦͫΎ͎͔ͤͤΈ ͤ͊΄͎ͦͦ ͙͎ͣͤͯͦͦ͡Φ ˾͍͙ͦͭͦ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͔͙͍͙͚ͤͣͦ͗͡ ͔͋͘ 
ͫͯͭͭΊ͍͎ͦͦ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Φ ˤ͙͍͙͊͗ͣ͡ ͤ͊ͨͪΎͣͦͣ ͎ͭ͊ͦͦ͟ 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ Ί ͍͔͔ͪͤͤͤ͘Ύ ͒ͦ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͺͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͦ͒ͤ͜ΊΌ ͘ Ύ͙͟ͻ Ί ͍ͤ͊;͊͡Έͤ͊ ͔͚ͫͯͪͫͤ͊͟͟͜ ͒͜Ύ͡Έͤͫͭ͜ΈΦ 

˹͊ ͤ͊΄ ͎ͨͦ͡Ύ͒, ͒ͦͼ͜͡Έ͙ͤͣ Ί ͍͟͡Ό;͔ͤͤΎ ͔͍͍ͫͯͪͫͦͤ͊ͫͭ͊͘͟͟͜ ͒ͦ ͫ͊͒ͯ͟͡ 
͍ͦ͋ͦΩΎ͍ͦͦ͘͟͝ ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜Φ ˽͍͔͔ͦͪͤͤͤΌ ͔͚ͫͯͪͫ͟͟͜ ͒ͦ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͙ͫͨͪΎ͙͔ͭͣ ͍͙ͪͦͭͦ͘͟ ͔͙͙ͣͭͦ͒͟ 
͔͚ͫͯͪͫͤͦ͟͟͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͤ͊ ͍ͦͫͤͦ͜ Ύͦ͟͝ ͣͦ͗ͤ͊ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͎͍ͨ͒ͦͭͦͯ͜͟ ͭ͊ 
͔͔͎͍ͨͪͨ͒ͦͭͦͯ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜Φ ˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͔͚ͫͯͪͫͤ͊͟͟͜ ͔͙ͣͭͦ͒͊͟ 
Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͔ͦͪͣͯ͟ ͔͙ͣͭͦ͒ͯ͟Σ Ύ͊͟ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͨͪͦͼ͔ͫͦͣ ͨͦ΄͙͔ͪͤͤΎ ͤ͊ͤ͘Έ 
ͤ͊ ͍ͦͫͤͦ͜ ͭ͊ͦ͟͝ ͙͍͊ͭͤͦ͟͝ ͺ͙ͦͪͣ ͯ͟͡Έͭͯͪͤͦ-͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭΣ Ύ͟ ͔ͫͯͪͫ͟͟͜Ύ [2]. 
ˤ͙͚͒ͦͣ͜ ͙͒ͦͫ͒ͤ͜͟͡  ͎ͯ͊ͯ͘͜͡ ͔͍͍ͫͯͪͫͦͤ͊ͫͭ͊͘͟͟͜ ˣΦ ʕ Φ ̐ ͔ͣ͡ΈΎ͍ͤͦ ͍͍͊͗͊ΊΣ ΅ͦ 
͋ͯ͒Έ-Ύ͊͟ ͔ͫͯͪͫ͟͟͜Ύ ͤ͊͒͊Ί ͡Ό͙͒ͤ͜ ͍ͤͦ͜ ͤ͊ͤͤ͘Ύ ͨͪͦ ͙ͨͪͪͦ͒ͯΣ ͫͯͫͨ͜͡Έ͍ͫͭͦΣ 
͙ͫͭͦͪ͜;ͤ͜ ͨͦ͒͜͝Σ ͙ͨͪͪͦ͒ͤ͜ Ύ͍͙΅͊Σ ͭͦ͋ͭͦ ͍ͦͤ͊ Ί ͍ͫ͊͒ͦͦ͟͡Ό ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎΣ Χ 
͍ͫ͊͒ͦͦ͟͡Ό ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͍ͤ͊͋ͯ͊Ό;͙ ͺͯͤ͟ͼ͚͜ ͍͙ͦͫͭ͜  ͚͍͙ͻ͍ͦ͊ͤͤΎ 
͡Ό͙͙͒ͤΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͝͝ ͍͎ͫͭͦ͜͡Ύ͒ͯ [5]. 

ˢͤ ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̂ ͤ͊΄ ;͊ͫ ͔ͫͯͪͫ͟͟͜Ύ ͘ ͙͒ͦͫͭΈ ;͊ͫͭͦ 
͍͙͍͙͗͊ͤͻ ͯ ͪ͊͒ΎͤͫΈ͟͜ ;͙͊ͫ ͺͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ 
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͔͔͍͙ͨͪͭͦͪ͊ͫ͡Ύ ͤ͊ ͚͔ͣ͊͗ ͊͋ͯͭͯ͘ ͺͦͪͣͯ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͯͪͦ͟͜  ͊ͤ͘͜ΎͭΈ ͯ ͙͔ͫͫͭͣ͜ 
ͨͦ͊͘΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ ͚̇͜ ͙͚ͨͪͪ͟͜ ͍͙ͦ͋ͫͭ͊ͤ͜ ͙ͫͨͪΎͦ͡ ͎͋͊͊ͭͦ ;͙͙͍ͤͤ͟͜Σ ͔ͦͪͣ͊͘͟ 
͎ͦͪͭ͊ͤͤ͘Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ;͙͔͙ͫͤͤ͡ͻ ͔͚͙ͫͯͪͫͤ͟͟͜ͻ ͍ͯͫͭ͊ͤͦΣ ͔ͤ͒ͦͫͭ͊ͭͤΊ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͔͚ͣͯͤͦ͘͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭͦ΅ͦΦ ͍̒ͫͪ͊ͦ͟Ό ͜͡Όͫͭͪ͊ͼ͜ΊΌ  ͼ͜Ί͝ ͔͙ͭ͘ Ί ͚ͭͦ 
ͺ͊ͭ͟Σ ΅ͦ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ˿ͯͣͫΈ͙͚͟ ͙͚ͦ͋͊ͫͤ͡ ͪ͊͟Ί͍ͤ͊͘;͙͚ ͔͚ͣͯ͘ ͨͪͦͨͦͤͯΊ ͍ͫͦͣ͝ 
͍͍͍͒͒ͯ͊͜͜;͊ͣ ͙͡΄͔ ;͙͙ͦͭͪ ͔ͫͯͪͫ͟͟͜͝Σ ͭͦ͒͜ Ύ͟ ͤ͊Ύ͍ͤ͜ ͺ͙ͦͤ͒ ͍͒ͦͦ͘͡ΎΌͭΈ 
͍͙͙ͨͪͦͦ͒ͭ ͤ͊ ͋͊͘͜ ͔͚͙ͣͯͤ͘ͻ ͔͙ͫͨͦ͘͟ͼ͚͜ ΅͚͔ͦͤ͊ͣͤ΄͔ ͔͒ͫΎ͙ͭ͟ ͼ͍͙͊͜͟ͻ ͍ͯͪͦ͟͜  ͜
͎͍͙ͯͪͭͦ͟ͻ ͊ͤ͘ΎͭΈΦ 

˹͊ ͗͊͡ΈΣ ͍͔ͨͦͫͭͯͨͦ ͎ͦͪͭ͊ͤͤ͘Ύ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͪ͊ͤ͟͜͝ ͍͙͒͋ͦͫ͜͡Ύ 
ͤ͊ ͔͔ͤͭͪͫ͜͜ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͎͊ͯ͘͜͡ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͒ͦ ͔͙ͣͭͦ͒;͙ͤͻ ͊ͫ͊͒͘ 
͔͚ͫͯͪͫͤͦ͟͟͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˨͙ͦͫͭΈ ͨ͒ͤͦ͜͡ ͍ ͼΈͦͣͯ ͤ͊ͨͪΎͣ ͜ ͍ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ 
ͨͪ͊ͼΌ͍͙͊͡ ͤ͊΄͜ ͊ͪͯ͋͗ͤ͘͜͜ ͔͎͙ͦ͟͡Σ ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͍͙ͤ͊ͯͦ͟ͻ ͨͦ΄͍ͯ͟͜ Ύ͙͟ͻ ͙ͫͭ͊͡ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͜ ͙ͪͦͪͦ͋͘͟ ͍ ͎͊ͯ͘͜͡ ͔͍͍ͫͯͪͫͦͤ͊ͫͭ͊͘͟͟͜Φ ˽͚ͦͫͭͤͯ͜ ͍͎ͯ͊ͯ ͒ͦ 
͙ͨͭ͊ͤΈ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͔ͭͦͪ͜͝ ͙ͨͪ͒͜͡Ύ͊͡ ͊͟ͺ͔͒ͪ͊ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͙ͪͦ͋ͦͭ ˾͚ͦͫͫ͜Έͦ͟͝ 
ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͔͊͊͒ͣ͟͜͝ ͙ͭͯͪͣͯ͘Φ ˾͔ͯ͘͡Έͭ͊ͭͦͣ ͼ͜Ί͝ ͙ͪͦ͋ͦͭ ͫͭ͊ͦ͡ ͍ͦͨͯ͋ͯ͊ͤͤ͜͟͡Ύ ͍ 
мффн ͪΦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͙ͨͦͫ͋ͤ͊͜͟ ζ˩͍͍ͫͯͪͫͦͤ͊ͫͭͦ͘͟͟͜η  [5]. 

ˤͭ͜;͙ͤ͘Ύͤ͊ ͔͙ͣͭͦ͒;ͤ͊ ͔ͭͪ͊ͭͯͪ͊͜͡Σ ͙͍ͨͪͫΎ;͔ͤ͊ ͼ͚͜ ͔͙ͭͣ͊ͭͼ͜Σ ͔ͤ 
;͙͔ͫͤͤ͊͡Σ ͋͜͡Έ΄ͫͭ͜Έ ͪͦ͋ͭ͜ ͣ͊ΌͭΈ ͎ͦ͡Ύ͍͙͚͒ͦ ͻ͔͊ͪ͊ͭͪ͟  ͜ ͔ͤ ͍͙͍ͫͭ͜͡ΌΌͭΈ 
͎͋͊͊ͭΈͦͻ ͙ͨͭ͊ͤΈΣ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΊΌ ͍ͤ͊;͊͡Έͤͦ͝ ͔͚ͫͯͪͫͤͦ͟͟͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Φ ̂ ͫͭ͊ͭͭ͜ ζ˩ͫͯͪͫ͟͟͜͝ ͨ͊ͣΩΎ͙͙ͭͤͣ ͣͫ͜ͼΎ͙ͣ ͫͭͦͪ͜͜͝ ͚ ͯ͟͡Έ͙ͭͯͪη 
̅Φ ˶ Φ ˴ ͯͪ͊ͭ͡  ̑͜Φ ˩ Φ ˿ ͍ͦͦͦͫ͟͡Έ͙͚͟ ͊ͤ͊͘͘;͊ΌͭΈΥ ζ͔́ͦͪ͜Ύ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͍͙ͫͨͪ͊ 
͔͔͍ͨͪ͋ͯ͊Ί ͯ ͫͭ͊͒͜͝ ͍͔ͫͭ͊ͤͦͤͤ͡ΎΧ ˹͔ͦ͋ͻ͒ͤ͊͜ ͤ͊͘;ͤ͊ ͪͦ͋ͦͭ͊ ͘ ͍͙ͪ͜΄͔ͤͤΎ 
͔͚͙ͫͯͪͫͤ͟͟͜ͻ ͔ͨͪͦ͋ͣ͡η [1].  

˿͒͜͡ ͍͒ͤ͊͘͜;͙͙ͭΣ ΅ͦ ͋͜͡Έ΄ͫͭ͜Έ ͫͯ;͙͊ͫͤͻ ͍͙͒͊ͤΈ ͯ ͎͊ͯ͘͜͡ 
͔͍͍ͫͯͫͦͤ͊ͫͭ͊͘͟͟͜ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͊ ͤ͊ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͍͍ͫͯͪͫͦͦ͒͟͟͜Σ ͊ ͍;͙͔ͭ͜͡-
͔͔͙͙ͨͪ͒ͣͭͤ͟Σ ͊ͫͤ͟͜͡ ͔͍͙͙ͪͤ͟͜͟Σ ͔͍͙͙ͪͤ͟͜͟ ͎͍ͯͪͭ͟͜ ͔ͤ ͣ͊ΌͭΈ ͯ ͍ͫͦΊͣͯ 
ͪͦͨͦͪ͘Ύ͔͒͗ͤͤ͜ ͎ͨͪͦͫͭͦͦ ͊͘ ͍͙͊͒ͦͣ͟͡ ͔ͣ͊ͭͪ͊ͯ͜͡ ͭ͊ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͘͜ 
͔͙ͣͭͦ͒;ͤͦ͝ ͭͦ;͙͟ ͦͪͯ͘ ͙͍ͨͦͫ͋ͤ͜͟͜Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͍͙ͦͤ ͙ͣ͊͡ ͋ ͎ͣͦͯ͘ 
͚ͫ͊ͣͦͫͭͤͦ͜ ͍͍͙ͦͨ͊ͤͦͯ͊ͭ ͍͙ͦͫͤͦ ͔͍͍ͫͯͪͫͦͤ͊ͫͭ͊͘͟͟͜Φ ˿͍͔ͭͦͪͤͤΎ ͙ͭ͊͟ͻ 
͙͍ͨͦͫ͋ͤ͜͟͜ Ί ͎ͤ͊͊͡ΈͤͦΌ ͔ͨͪͦ͋ͣͦ͡Ό ͫΈ͎͔ͦͦ͒ͤͤΎΣ ͜ ͔ͫ͊ͣ ͼ͚͜ ͔ͨͪͦ͋ͣ͜͡ 
͙͍ͨͪͫΎ;͔ͤ͊ ͒͊ͤ͊ ͫͭ͊ͭͭΎΦ ˭͊ ͦͫͭ͊ͤͤ͜ ͔͒ͫΎ͙ͭͭͭ͜͡Ύ ͙͙ͪͤͣ͘͜ ͍͙͍͙͒͊ͤͼ͍͙ͭ͊ͣ 
͋ͯ͊͡ ͍ͤ͊͒ͪͯͦ͊ͤ͊͟ ͙͒ͦͫͭΈ ͍͔͙͊͟͡ ͟͜͡Έͫͭ͟͜Έ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͍͙͍͒ͦ͒ͤ͜͟͜Σ Ύ͟͜ 
ͣͫͭ͜ΎͭΈ ͙͙͚ͫͭͫ͡ ͙ͦͨͫ ͼ͍͙͊͜͟ͻ ͘ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͭͦ;͙͟ ͦͪͯ͘ ͨ͊ͣΩΎͭͦ͟ ͫͭͦͪ͜͜͝ ͭ͊ 
ͯ͟͡Έ͙ͭͯͪΣ ͔ͦͪͣ͊͘͟ ˿ͯͣ΅͙͙ͤ [1; 2; 4]. ̂ ͭͣ͜, ͼΎ ͔ͭͪ͊ͭͯͪ͊͜͡Σ Ύ͊͟ ͍͙͍͒͊͊͊ͫ͡Ύ Ύ͟ 
͔͚ͫͯͪͫͤ͊͟͟͜Σ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͊ ͤ͊ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͍͍ͫͯͪͫͦͦ͒͟͟͜ ͜ ͣ͊ͦ͡ ;͙ͣ ͒͊ͭͤ͊͘ 
͎͙͒ͦͨͦͣͦͭ ͫͯ;͙͊ͫͤͣ ͔͎͎ͨ͒͊ͦ͊ͣΦ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͎͋͊͊ͭͦͪ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͍ ͎͊ͯ͘͜͡ ͙ͪͦͪͦ͋͘͟ 
ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͚ͫͯͪͫ͟͟͜Σ ͊ͤ͊͘͜͡ ͔͚͙ͫͯͪͫͤ͟͟͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ 
ͣͫ͜ͼ͔͍ͦͫͭ͜  ͚͔͙ͣͭͦ͒;͙ͤͻ ͊ͫ͊͒͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͫͭͦͪ͜;͙ͤͻ ͔͔͒͗ͪ͡Σ ͨ͊ͣΩΎͭͦ͟ 
ͯ͟͡Έ͙ͭͯͪ ͍ ͨͪͦͼ͔ͫ͜ ͍͔ͫͭͦͪͤͤΎ ͣ͊ͪ΄͍ͪͯͭ͜  ͭ͜ ͔͍ͫͭ͟͜ ͔͚ͫͯͪͫ͟͟͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ζˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ ͫͯ;͊ͫͤͦ͝ 
ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦη ͍͙ͤ͊͘;͊Ί ͔ͫͯͪͫ͟͟͜Ό Ύ͟ ζͨͦ͒ͯ͘͟͝ ͊͋ͦ ͨͦͻ͒͜ ͙ͯ͒͟-͔ͤ͋ͯ͒Έ ͘ 
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͔ͣͭͦΌ ͍͍͙͒͒͊ͭ͜͜Σ ͎ͦ͡Ύ͙ͤͯͭ ΅ͦ-͔ͤ͋ͯ͒Έη [3]. ̂ ͼΈͦͣͯ ͔ͫͤͫ͜ ͔ͫͯͪͫ͟͟͜Ύ Ί ͺͦͪͣͦΌ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͜͡Έ͎ͤͦͦ ;͊ͫͯ ͔͚͒ͭ͜ ͭ͊ ͙͒ͦͪͦͫ͡ͻ  ͜ ͙ͣͫͭͭ͜Έ ͍͔ͨͦͪͻ͔͍͔ͤ 
͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘ ͙͙ͪͤͦͣ͊ͤͭͤͣ͘͜͜ ͨ͊ͣΩΎ͙ͭ͊ͣ͟ ͯ͟͡Έ͙ͭͯͪΦ ̂ ͚ͭͦ ͔͗ ;͊ͫ ͫͤͯ͜Ί ͫͯͭͦ 
͙͙͒͒͊ͭ͟;͔ͤ ͤ͊͘;͔ͤͤΎ ͍ͫͦ͊͡ ͔ͫͯͪͫ͟͟͜Ύ ς ͦ͒ͤ͜Ί͝ ͘ ͺͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
ͨͪͦͼ͔ͫͯΦ ˩ͫͯͪͫ͟͟͜Ύ ς ͙͍ͦͫͦ͋͊͡ ͺͦͪͣ͊ ͍ͤ͊;͊͡Έͤͦ͝ ͚ ͍ͨͦ͊ͤ͊͘;͊͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͊͘ 
Ύͦ͟͝ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͫͨ͜͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ;͙͔ͭ͡Ύ-͔͍ͫͯͪͫͦͦ͒͊͟͟ ͚ ΄ͦ͟͡Ύ͍ͪ͜ ͨ͒͜ ;͊ͫ 
͍͙ ͍;͔ͤͤΎ Ύ͍͙΅ ͚͒ͫͤͦͫͭ͜͜ ͍ ͙͙ͨͪͪͦ͒ͤͻ ͍ͯͣͦ͊ͻ ό͍͊ͦ͒͘Σ ͨ͊ͣΩΎ͙͙ͭͤ͟ ͫͭͦͪ͜͜͝ ͚ 
ͯ͟͡Έ͙ͭͯͪΣ ͨ͊ͣΩΎͭͤ͜ ͣͫ͜ͼΎΣ ͙ͨͪͪͦ͒͊ ͭͦ΅ͦύ [1]. 

˻͙͍͙͙ͫͦ͋ͣ͡ ͙͙ͪͫ͊ͣ ͔ͫͯͪͫ͟͟͜͝ ΊΣ ͨͦ-͔ͨͪ΄͔Σ ͍͔͔ͨͪͦ͒ͤͤΎ ͊ͤ͘ΎͭͭΎ ͯ 
ͺͦͪͣ͜ ͎ͨͪͦͯ͡Ύ͙ͤ͟ όͨͦͻͦ͒ͯΣ ͨͦ͒ͦͪͦ͗͜ύΣ ͨͦ-͎͔͒ͪͯΣ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͔͚͒ͭ͜ ͘͜ 
͔͔ͨͪ͒ͣͭͦͣΣ ΅ͦ ͨ͒͜͡Ύ͎͊Ί ͍͙͍;͔ͤͤΌΣ ͔ͤ ͔͔͍͔ͦͨͦͫͪ͒ͦ͊ͤ͟ ͤ͊ͦ;͙͙ͤͣ 
͙͙ͨͦͫ͋ͤ͊ͣ͜͟ ͭ͊ ͍ͤ͊;͊͡ΈͤͦΌ ͔ͭͪ͊ͭͯͪͦ͜͡ΌΦ ͔͙̆͊ͪ͊ͭͪͯ͘͟Ό;͙ ͣͫ͜ͼ͔ 
͔͚ͫͯͪͫͤͦ͟͟͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͨͦ͊͘΄͟͜͡Έ͚ͤ͜ ͪͦ͋ͦͭ͜ ͘ ͒ͭ͜Έ͙ͣΣ ͔ͫͯͪͫͦͤͫͭ͟͟͜͜ 
˶Φ x ͊ͪͻ͊΄ ͊ͤ͊͘͘;͍͊Σ ΅ͦ ͼ͔ ς ͤ͊ͦ;͙͚ͤ ͔ͣͭͦ͒ ͙ͦͭͪͣ͊ͤͤΎ ͔͍͙ͨͤͻ ͤ͊ͤ͘ΈΣ 
͍͙ͻ͍ͦ͊ͤͤΎ ;͔͔ͪ͘ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͊͘ ͔͎͊͒͊͒͘͘͜͡Έ ͔ͪͦͪͦ͋ͤͦ͘͡Ό ͔ͭͣͦΌ ͔͍͙ͨͤͻ 
ͦ͋ΩΊ͍ͭ͟͜ ό͔͚ͣͯ͘Σ ͍͊ͦ͒͘ ͭͦ΅ͦύ ͘͜ ͔ͫͨͼ͊͜͡Έ͙ͤͣ ͔͍͙ͪͤͦͣ͟͜͟ ό͔͍ͫͯͪͫͦͦ͒ͦͣ͟͟ύ 

ώмϐΦ ˤ ͫͤͯ͜Ό;͚͜ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͍ ͎͊ͯ͘͜͡ ͔͍͍ͫͯͪͫͦͤ͊ͫͭ͊͘͟͟͜ ͎͍ͦͦͤͦ͡Ό 
͒͜Ό;ͦΌ ͦͫͦ͋ͦΌ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙ͫͭͯͨ͊Ί ͺ͊ͻ͍͔͜ͼΈ-͔͍ͫͯͪͫͦͦ͒͟͟Σ 
ͭͦ͒͜ Ύ͟ ͍ͤ͊;͊͡Έͤ͊ ͔ͫͯͪͫ͟͟͜ΎΣ ͭͦ͋ͭͦ ͺͦͪͣ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͯͪͦͯ͟ ;͙ 
ͨͦ͊͘΄͟͜͡Έ͎ͤͦͦ ͊ͤ͘ΎͭͭΎ ͍͙ͨͦͤͤ͊ ͪͦͪͦ͋͘͡Ύ͙ͭͫΈ ͜ ͍͙͙ͨͪͦͦ͒ͭͫΈ ;͙͔͔ͯͭͣ͡-
͔͔͙ͨͪ͒ͣͭͤͦͣ͟Σ ͙͊ͫͤͣ͟͡ ͔͍͙ͪͤͦͣ͟͜͟Σ ͔͎͎ͨ͒͊ͦͦͣ ͨͦ͊͘΄͟͜͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Φ 

̂ ͫͯ;͚͊ͫͤ͜ ͙͙͒͒͊ͭ͟;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͨͦͤΎͭͭΎ ζͯͪͦ͟-͔ͫͯͪͫ͟͟͜Ύη ͍͒ͫͯͭͤ͜ΊΣ 
͊ ͍ ͙͔ͫͫͭͣ͜ ͨͦ͊͘΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͔ͫͯͪͫ͟͟͜͝ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍͚ͪ͊͟ ͪ͒ͦ͜͟Σ 
Ύ͟΅ͦ ͔ͤ ͍͙͊͗͊ͭ͘ ͤ͊ ;͙͔ͫͤͤ͜͡ ͎ͦ͡Ύ͍͒ͦ͜ ͔ͫͯͪͫ͟͟͜͝Σ ͔ͤ ͙͍ͨͪͫΎ;͔ͤ͜ ͍͙͍;͔ͤͤΌ 
͔ͦͤͪͭͤͦ͟͟͝ ͍ͤ͊;͊͡Έͤͦ͝ ͔͙ͭͣΦ ˻͒ͤ͊͟, ͤ ͜ͻͭͦ ͔ͤ ͍͙͟͡Ό;͍͊ ͔ͫͯͪͫ͟͟͜Ό ͘ ͔͔ͨͪͯ͜͟͡ 
ͺͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ ˩ͫͯͪͫ͟͟͜Ύ ς ͍ͨͦͤͦͼͤͤ͊͜Σ ͙͍͙͍ͨͪ͊͋͊͡ 
͘ ͙͙͒͒͊ͭ͟;ͤͦ͝ ͭͦ;͙͟ ͦͪͯ͘ ͺͦͪͣ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎΣ Ύ͊͟ ͍͙ͨͦͤͤ͊ ͚͊ͤ͘Ύ͙ͭ 
͔ͤ ͙͊͋ Ύ͔͟ ͣͫ͜ͼ͔ ͔͔ͫͪ͒ ͍ͨͦͫΎ͔͒ͤͤͦ͟ ͍͙͍͙͗͊ͤͻ ͙͙͒͒͊ͭ͟;͙ͤͻ ͙͚͍ͨͪͦͣ͜Φ 

˽͙ͪͻ͙͡Έͤͫͭ͜Έ ͯ;͙͔͍ͭ͜͡  ͜͟ ͔͍͙͍ͪͤ͜͟͜ ͎͍ͯͪͭͦͦ͟͝ ͙ͪͦ͋ͦͭ ͒ͦ ͍͙͘;͎ͤͦͦ ͊ͤ͘ΎͭͭΎ 
͍ ͙͊ͯ͒ͭͦͪ͜͝ ͨͦΎͫͤΌΊͭΈͫΎ ͙͙ͪͤͣ͘͜ ͙ͨͪ;͙͙ͤ͊ͣΦ ˤ͍͊͗͊ΊͭΈͫΎΣ ΅ͦ ͙͍ͭͪ͊ͫͭ͜͡Έ 
͊ͤ͘ΎͭͭΎ ͯ ͺͦͪͣ͜ ͔ͫͯͪͫ͟͟͜͝ ͔ͤ ͍͙ͨͫͯΊͭΈͫΎ ͯ ΄͟͜͡Έ͙͚ͤ ͪͦ͊͒͘͟͡ ͊͋ͦ ͪͦ͊͒͘͟͡ 
͙ͪͦ͋ͦͭ ͎ͯͪͭ͊͟Τ ΅ͦ ͨ͒͜ ;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ ͔ͫͯͪͫ͟͟͜͝ ;͔͔ͪ͘ ͍͔͙ͯ͟͡ ͟͜͡Έͫͭ͟͜Έ 
ͫͭͦͪͦͤͤ͜ͻ ;͙͙͍ͤͤ͟͜ ͍͊͗ͦ͟ ͒ͦͫΎ͎͙ͭ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͜͝ ͙͒ͭΎ;ͦ͝ ͍͎͙ͯ͊ ͤ͊ ͔͔ͨͪ͒ͣͭ͜Σ ΅ͦ 
͍͙͍;͊ΊͭΈͫΎΤ ΅ͦ ͭͯͪ͋ͦͭ͊ ͨͪͦ ͔͔͋ͨͯ͘͟  ͚͔ͤ͊͗ͤͯ͡ ͍͔ͨͦ͒ͤͯ͜͟ ͔͚͒ͭ͜ ͍͊͊͗͊͘ΌͭΈ 
͔͎͎͍ͨ͒͊ͦͦ͜ ͔͔͙͙ͦͫͪ͒ͭͫ͘Ύ ͤ͊ ͨͪͦͼ͔ͫ͜ ͍͙͊͒͊ͤͤ͟͡ΎΤ ΅ͦΣ ͔ͤ͊ͪ΄ͭ͜Σ ͎ͨͦͦ͒ͤ͜ ͍͙ͯͣͦ 
 ͚͍͔͙͊͟͡ ͟͜͡Έͫͭ͟͜Έ ͤ͜΄͙ͻ ͔͔͔ͤͨͪ͒͋͊;͍͙ͯ͊ͤͻ ;͙͙͍ͤͤ͟͜ ͍ͫͭ͊͡ΎͭΈ ͨ͒͜ ͎͊ͪͦͯ͘͘ 
͍ͫͦΊ;͔͊ͫͤ ͍͔͔ͨͪͦ͒ͤͤΎ ͊ͤ͘ΎͭͭΎ ͭ ͍͊ ͙ͦͤ͊ͤͤ͟Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡Φ  

˽͍ͦͫͭͯͨͦͦ ͔ͫͯͪͫ͟͟͜Ύ ͔͔͍͙ͨͪͭͦͪ͊ͫ͡Ύ ͘ ͺ͙ͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
ͨͪͦͼ͔ͫͯ ͤ͊ ͫͨͦͫ͋͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͜͡Έ͎ͤͦͦ ;͊ͫͯ ͔͚͒ͭ͜Φ ˽͙ͪ ͼΈͦͣͯ ͒͜͝Σ ΅ͦ 
ͨͦͤ͊͘;͔ͤ͜ ͍ ͔͊ͤ͒͊ͪͤͦ͟͡-͔͙ͭͣ͊ͭ;͙ͤͻ ͨ͊ͤ͊͡ͻ Ύ͟ ͔ͫͯͪͫ͟͟͜͝Σ ͙͡΄͔ ͍ͦͤ͘͜ 
͍͍͒ͨͦ͒͊͜͜ΌͭΈ ͍͚ͫͦ͝ ͍ͤ͊͘͜ ;͔͔ͪ͘ ͔ͭΣ ΅ͦ ͍ͨͦͤͫͭ͜Ό ͍͔ͨͦ͋͊ͤ͘͜͡ ͙͙͒͒͊ͭ͟;ͤͦ͝ 
͍ͫ͊͒ͦͦ͟͡͝Φ ˭͍͙͊͘;͚͊ ͔ͫͯͪͫ͟͟͜Ύ͙ͣ ͙͍ͤ͊͊͘ΌͭΈ ͎ͨͪͦͯ͡Ύ͙ͤ͟Σ ͎͙ͪ͜ ͤ͊ ͍ͫ͗ͦͣͯ͜ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

117 

͍ͨͦͭͪ͜͜ ͊͋ͦ ͔͙͍ͤͫͨͦͪͭͤ͜ ͔ͦ͒ͤͦ͒ͤͤ͜ ͨͦͻ͙ͦ͒ ͍ͪͦ͊͗͊͘͡Έ͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ ̂ͫ͜ ͼ͜ 
͍͙͙͒ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͜͡Έ͎ͤͦͦ ;͊ͫͯ ͔͚͒ͭ͜ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͤ͊ ͍ͫͤͯ͊ͤͤ͜ΎΣ ͔ͨͪͦͭ 
ͦͭͦͭͦ͗ͤΌ͍͙͊ͭ ͝ͻ ͘͜ ͍ͤ͊;͊͡ΈͤͦΌ ͔͚ͫͯͪͫͤͦ͟͟͜Ό ͒͜Ύ͡Έͤͫͭ͜Ό ͔ͤ ͍͊ͪͭͦΦ  

ˤͦ͒ͤͦ;͊ͫ ͤ͜ͻͭͦ ͔ͤ ͍͙͟͡Ό;͍͊ ͔ͫͯͪͫ͟͟͜Ό ͘ ͔͔ͨͪͯ͜͟͡ ͺͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ ̂ͪͦ͟-͔ͫͯͪͫ͟͟͜Ύ ͭ͊ ͊ͤ͘ΎͭͭΎ-͔ͫͯͪͫ͟͟͜Ύ ͍ ͙͔ͫͫͭͣ͜ 
ͨͦ͊͘΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍͙ͨͦͤͤͦ ͙ͨͦͫͫͭ͜ ͔ͦ͒ͤ ͘ ;͜͡Έ͙ͤͻ ͣͫ͜ͼΈΦ ˬͦ͒ͤ͜ ͤ͊ͦ;ͤ͜ 
͙͙ͨͦͫ͋ͤ͜͟ ͚ ͔ͭͻͤ͜;ͤ͜ ͙͊ͫͦ͋͘ ͍ͤ͊;͊ͤͤΎ ͔ͤ ͣͦ͗ͯͭΈ ͙͙͊ͣͤͭ͘͜ ͙͍͎͗ͦͦ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͔͚͒ͭ͜ ͘͜ ͔͔ͨͪ͒ͣͭͦͣΣ ΅ͦ ͍͙͍;͊ΊͭΈͫΎΦ ˽͔͔ͪ͒ͯͫͣ͜Σ ͼ͔ ͫͭͦͫͯΊͭΈͫΎ 
͙ͭ͊͟ͻ ΄͟͜͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜Σ Ύ͟ ͫͭͦͪ͜͜ΎΣ ͎͔͎ͦͪ͊ͺ͜ΎΣ ͎͋ͦͦ͜͜͡Ύ ͭ͊ ͎͍ͯͪͭ͟͜ 
͙ͭͯͪ ͫͭͫΈͦ͟-ͪ͊͟Ί͍ͤ͊͘;͎ͦͦ  ͚͔ ͎ͦͦͦ͟͡-͙ͤ͊ͭͯͪ͊ͫͭ͜͡;͎ͤͦͦ ͤ͊ͨͪΎ͍ͣ͜Φ  

˻͒ͤ͜ΊΌ ͘ ͙ͨͪ;͙ͤΣ ΅ͦ ͯ͘ ͍͙͙ͣͦ͡ ͔ͤ;͔͊ͫͭ ͍͔͔ͪͤͤͤ͘Ύ ͒ͦ ͭ͊ͦ͟͝ ͺ͙ͦͪͣ 
͊ͤ͘ΎͭͭΎΣ Ύ͟ ͔ͫͯͪͫ͟͟͜ΎΣ ΊΣ ͔͋͘ ͍ͫͯͣͤͯ͜Σ ͫ͊͒ͤͫͭ͟͜͡Έ ͫ͊ͣͦ͝ ͺ͙ͦͪͣ ͊ͤ͘ΎͭͭΎΣ 
͎͍ͨ͒ͦͭͦ͊͜͟ Ύ͎ͦͦ͟ ͔ͨͦͭͪ͋ͯΊ ͎͋͊͊ͭͦ ;͊ͫͯ ͭ͊ ͔͍͎ͨͤͦͦ ͍ͪͤ͜Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝Φ ˽͔ͪͦͭ, ͯ ͼ͜Ί͝ ͔͙ͨͪͦ͋ͣ͡ Ί ͫͯͭͦ ͔͙ͣͭͦ͒;͙͚ͤ ͔͊ͫͨͭ͟Υ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ 
͍ͭ͜;͙ͤ͘Ύͤ͊ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ͔ͤ ͣ͊Ί  ͯ ͍ͫͦΊͣͯ ͪͦͨͦͪ͘Ύ͔͒͗ͤͤ͜ ͒ͦͫͦͤ͊ͦ͟͡͝ 
͔͙͙ͣͭͦ͒͟ ͍ͨ͊ͤͯ͊ͤͤ͡ΎΣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ ͍͔͔͊ͨͪͦ͒ͤͤΎ ͍ͯͪͦ͟͜  ͊ͤ͘͜ΎͭΈ ͯ ͺͦͪͣ͜ 
͔͚ͫͯͪͫ͟͟͜Φ  

˥͍ͦͦͤͦ͡Ό ͔͙ͣͭͦ͒;ͤͦΌ ͙ͨͦͣͦ͟͡Ό ͫͯ;͙͊ͫͤͻ ͔͎͎͍ͨ͒͊ͦ͜ Ί ͙ͭͪ͊͒ͼ͚͔ͤ͜ 
ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͔ͫͯͪͫ͟͟͜Ό Ύ͟ ͨͪͦ ͨͦ͒ͯ͘͟͝ ͔͚͒ͭ͜ ͒ͦ ͣͫ͜ͼΎ ͤ͊͘ͻ͔ͦ͒͗ͤͤΎ ͙ͭͻ ͊͋ͦ 
ͤ͜΄͙ͻ ͙ͫͭͦͪͦ͜͟-ͯ͟͡Έ͙ͭͯͪͤͻ ͨ͊ͣΩΎͭͦ͟ ͘͜ ͔ͣͭͦΌ ͝ͻ ͎ͦ͡Ύ͒ͯΣ ͭͦ͋ͭͦ ͙͍ͣͦ͗ͫͭ͜͡Έ 
͍͔͔ͨͪͦ͒ͤͤΎ ͔ͫͯͪͫ͟͟͜͝ ͔͔ͦ͋ͣ͗ͤ͊ ͤ͊Ύ͍ͤͫͭ͜Ό ͭ͊͟ ͍͙͊ͤ͘ͻ ζ͔͚͙ͫͯͪͫͤ͟͟͜ͻ 
ͦΩ͋Ί͍ͭ͟͜ηΦ ˽͔ͪͦͭ, ͔ͫͯͪͫ͟͟͜͝ ͣͦ͗ͤ͊  ͚͔ͭͪ͋͊ ͍͙͙ͨͪͦͦ͒ͭΣ ͔͔ͨͪ͒ͯͫͣ͜,  ͔ͯͣ͗͊ͻ 
͎ͭͦͦ ͔͔͎ͤ͊ͫͤͦͦ͡ ͨͯͤͭͯ͟Σ  ͯ Ύͦͣͯ͟ ͙͍͗ͯͭΈ ͜ ͍;͊ͭΈͫΎ ͙͒ͭ͜Σ ͍ͤ͊ͭ͜Έ Ύ͟΅ͦ 
ζ͔͚ͫͯͪͫͤ͟͟͜͜ ͦ͋ΩΊ͙ͭ͟η ͭ͊ͣ ͔ͤ;͙͔ͫͤͤ͜͡ ͊͋ͦ ͍͎͊͊͘͜͡ ͍͒ͫͯͭͤ͜͜Φ  

˽ͦͤΎͭͭΎ ζ͔͚ͫͯͪͫͤ͟͟͜͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͣͫ͜ͼ͔͍ͦͫͭ͜ηΣ ͙͊ͨͦ͘͘;͔͔ͤ ͘͜ ͫͺ͔͙ͪ 
͔ͦͣͪ͟ͼ͚͎ͤͦͦ͜ ͙ͭͯͪͣͯ͘Σ ͔͍ͤͦ͋͐ͪͯͤͭͦ͊ͤͦ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͨ͒͜ ;͊ͫ 
͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͚ͫͯͪͫ͟͟͜Φ ˽͙ͪ ͼΈͦͣͯ ͟͜͡Έͫͭ͟͜Έ ͔͚ͫͯͪͫ͟͟͜  ͜ ͝ͻ 
͙͍ͣͦ͗ͫͭ͜͡Έ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͤ͊Ύ͍ͤͦͫͭ͜ ͚ ͟͜͡Έͦͫͭ͟͜ ͭ͊͟ ͍͙͊ͤ͘ͻ ζ͔͚͙ͫͯͪͫͤ͟͟͜ͻ 
ͦΩ͋Ί͍ͭ͟͜ηΦ ̇Ύ ͙͍ͨͦͣͦ͊͟͡ ͔ͭ͊͘ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ 
͔ͤ;͙͔ͫͤͤͦͫͭ͜͡  ͚ͤ ͍͊ͭ͜Έ ͍ͨͦͤͦ͝ ͍͒ͫͯͭͤͦͫͭ͜͜ ͍ͨͦͤͦͼ͙ͤͤ͜ͻ ͊ͤ͘ΎͭΈ-͔͚ͫͯͪͫ͟͟͜Φ 

˥͍ͦͦͤ͊͡ ͔ͣͭ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͫͯͪͫ͟͟͜͝ ͨ͒͜ ;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͯͪͦ͟͜  ͜
͊ͤ͘ΎͭΈ ͨͦ͡Ύ͎͊Ί ͔ͤ ͍ ͚͔ͦͤ͊ͦͣͤͤ͘͜͡ ͔͚͒ͭ͜ ͘͜ ͔͙ͦͤͪͭͤͣ͟͟ ͦ͋ΩΊͭͦͣ͟Σ ͍ͤ͊ͭ͜Έ 
Ύ͟΅ͦ ͼ͔͚ ͦ͋ΩΊͭ͟ ͺ͎ͯͪͯ͜Ί ͍ ͔ͭͣ͜ ͯͪͦͯ͟ ;͙ ͊ͤ͘ΎͭͭΎΣ ͊ ͯ ͍͍͔͒ͭͦͪͤͤ͜͜ ͙ͫͭͦͪ͜;ͤͦ͝ 
͊ͭͣͦͫͺ͔͙ͪΣ ͒ͯͻͯ ;͊ͫͯΣ ͒ͦ Ύ͎ͦͦ͟ ͍͒ͤͦͫ͜ΎͭΈͫΎ ͨͦ͒͜͝Σ ΅ͦ ͍͙͍;͊ΌͭΈͫΎΦ ̂ ͍ͫͦΌ 
;͔͎ͪͯ, ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͎ͭ͊ͦͦ͟ ͍͍͔͒ͭͦͪͤͤ͜Ύ ό͔ͣͦ͒͡Ό͍͊ͤͤΎύ ͨͦΎͫͤΌΊͭΈͫΎ 
͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͙͚ͫͨͪͤΎͭͭΎ ͙ͫͭͦͪ͜;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ Ύ͙͚͟ ͍ͤ͊͋ͯ͊Ί ͔ͪ͊͡Έ͙ͤͻ 
͍ͦͤͭͯͪ͟͜Σ ͫͭ͊Ί ͙ͪͦͯͣͣ͘͘͜͡ ͜ ͪ͊͟΅͔ ͊ͨ͊ͣ͘ΩΎ͍ͭͦͯΊͭΈͫΎΣ ͤ͊ ͭ͜͡ ΄ͭͯ;ͤͦ 
͍͍͔͎͒ͭͦͪͤͦͦ͜ ͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͙ͫͭͦͪ͜;͎ͤͦͦ  ͚͔ͣͦͼ͚͎ͤͦͦ͜ ͦͭͦ;͔ͤͤΎΦ ζ˻͒ͤ͜ΊΌ ͘ 
͍͙͎ͣͦ ͒ͦ ͔͍ͫͯͪͫͦͦ͒͊͟͟ Ί ͍ͦͦ͒ͤͤ͜͡Ύ ͍͙͔ͪͦͤͤͦ͘Ό ͯΎ͍ͦΌ ͭ ͊ ͍ͣ ͤͤ͜Ύͣ ͦ͋ͪ͊ͤͦ͘ 
͙͙͙ͣͫͭ͡Φ ˾͍ͦͨͦ͒͊͘͜Ό;͙ ͨͪͦ ͍͚͒ͫͯͭͤ͜͜ ͨ͊ͣΩΎ͙ͭͤ͟Σ Ύ͙͚͟ ͪͦͭ͊͘΄͍͙͚ͦ͊ͤ ͍ 
ͤ͜΄ͦͣͯ ͣͫͭ͜͜ ;͙ ͍͋ͯ ͚͍͙͚ͪͯͤͦ͊ͤ͘ ͯ ͙ͪͦ͟ ͍͚͙ͤ͜Σ ͔͍ͫͯͪͫͦͦ͒͟͟ ͙ͦͨͫͯΊ ͚͎ͦͦ 
ͭ͊͟Σ ΅ͦ ͔͙ͫͯͪͫ͊ͤͭ͟͟ ͨͦ;͙ͤ͊ΌͭΈ ζ͋͊;͙͙ͭ ͦ͋ΩΊͭ͟ηηΦ ́͊͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͭͦͣͯΣ 
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΅ͦ ͔͍ͫͯͪͫͦͦ͒͟͟Σ ͤ͊ ͍ͦͫͤͦ͜ ͙͙ͦͫͦ͋ͫͭͻ ͔͔͔ͫͨͦͫͭͪ͗ͤΈ ͼΈ͎ͦͦ ͦ͋ΩΊͭͯ͟Σ 
͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘ ͺ͎ͦͭͦͪ͊ͺ͜Ύ͙ͣ ;͙ ͚͎ͦͦ ͔ͪͦͤͫͭͪͯ͟͟ͼ͜ΊΌ ͔͎͊͒͊͒͘͘͜͡Έ ͍ͫͭͦͪΌΊ 
ͯ ͍͚ͫͦ͝ ͍ͫ͒ͦͣͦͫͭ͜͜ ͍ͦͤ͘͜΄͚ͤ͜ ͍͙͎͡Ύ͒ ͦ͋ΩΊͭ͊͟  ͚  ͯ ͙͚ͨͦͭͪ͋ͤ͜ ͔ͣͦͣͤͭ 
͍͍͒ͭͦͪ͜ΌΊ ͚͎ͦͦΦ ˣ͎͍͊͊ͭͫͭͦ ͯΎ͍͙ ͔͍ͫͯͪͫͦͦ͒͊͟͟ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͚͎ͦͦ ͍ͣ ͤͤ͜Ύ 
͔͎͙ͫͨͦͫͭͪ͊ͭ͜Σ ͙͚͙ͫͨͪͣ͊ͭ ͭ ͔͎͙͊͋ͪ͊ͭ͘͜ ͯ ͍͚ͫͦ͝ ͨ͊ͣΩΎͭ͜ ͙ͦ͋ͪ͊͘ ͔͔͍ͨͪ͒ͣͭ͜  ͜
Ύ͍͙΅Σ Ύ͟͜ ͍ ͨͦ͒͊͡Έ΄ͦͣͯ ͔͔͍ͨͪͭͦͪΌΌͭΈͫΎ ͚͎ͦͦ ͍ͫ͒ͦͣͫͭ͜͜Όη ώмϐ. 

˻͔ͭ͗Σ ͙ͫͭͦͪͦ͜͟-ͪ͊͟Ί͍ͤ͊͘;͊ ͔ͫͯͪͫ͟͟͜Ύ ς ͼ͔ ͨͦ͒ͦͪͦ͗ ͯ ;͊ͫ͜, ͜ ͭͦͣͯ ͋ͯ͒Έ-
Ύ͟͜ ͔ͣ͊ͭͪ͊͜͡Έͤ͜ ͦ͋ΩΊ͙ͭ͟Σ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ ͔ͪͦͤͫͭͪͯ͟Ό͍͙͊ͭ ͙͔ͣͤͯ͡Σ ͣͦ͗ͯͭΈ 
͍͙͙ͫͭͯͨ͊ͭ ͍ ͪͦ͜͡ ͔͚͙ͫͯͪͫͤ͟͟͜ͻ ͦ͋ΩΊ͍ͭ͟͜Φ  

̂ ͍ͭ͜;͙ͤ͘Ύ͚ͤ͜ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜  ͚ ͒ͦͫ͜ ͙͍ͭͪ͊Ί ͨͪͦͼ͔ͫ ͍͔ͫͭͦͪͤͤΎ ͭ͊ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊ ͯͪͦ͊͟ͻ ͜ ͊ͤ͘ΎͭͭΎͻ ͼ͍͊ͦ͜͟͝Σ ͤ͜ͺ͙͍ͦͪͣ͊ͭͤͦ͝ ͤ͊ͦ;ͤͦͫͭ͜Σ 
͔͍ͨͪ͊͡ΌΌͭΈ ͍͔ͪ͋͊͡Έͤ͜ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΣ ͍͊ͫͭͦͫͦͯ͘ΊͭΈͫΎ ΄ͭͯ;ͤ͊ ͤ͊ͦ;ͤͫͭ͜Έ, 
͍ͤ͊ͭ͜Έ ͯ ͙ͭͻ ͍͙ͨ͊͒͊͟ͻΣ ͙ͦ͟͡ ͚ͤ͊ͪ͊͟΅ͦΌ ͤ͊ͦ;ͤͫͭ͜Ό ͍͙ͫͭͯͨ͊Ί ͍͙ͤ͊ͦ͟͡΄ͤΎ 
ͣͫ͜ͼ͔͍ͫͭ͜ΈΦ  

̂ ͋͜͡Έ΄ͦͫͭ͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͤ͊ͨͪΎ͍ͣ͜Σ ͔ͦͪͣ͊͘͟ ͍ ͙ͫͭͦͪͦ͜͟-ͪ͊͟Ί͍ͤ͊͘;͚͜ 
͍ͦͫͭ͜͜Σ ͔ͣͦ͒͡Ό͍͊ͤͤΎ ;͊ͫͯ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙͔͙ͫͫͭͣ ͫ͊͒ͤͦ͟͡͝ ͤ͊ͦ;ͤͦͫͭ͜ ͭ͊ 
͔ͭͻͤ͜;͙ͤͻ ͍͊ͫͦ͋͘͜ ͍ͤ͊;͊ͤͤΎ ͍ͭͪ͊;͊Ί ͔ͫͤͫΣ Ύ͟΅ͦ ͔ͣͭ͊ ͒ͦͫΎ͎͊ΊͭΈͫΎ ΄͡Ύͻͦͣ 
͍͔͔ͨͪͦ͒ͤͤΎ ͊ͤ͘ΎͭͭΎ ͍ ͪ͊͟Ί͍ͤ͊͘;ͦͣͯ ͔ͣͯ͘͝Σ ͔͋͋ͦͭ͜͜͡ͼ͜Σ ͍͚ͫͦͨ͊ͪͦ͜͟͜͡ ͦͤ͘͜ ͊͋ͦ 
͋͜͡Ύ ͫͭͤ͜ ͼ͍͊ͦ͜͟͝ ͍ ͙ͫͭͦͪ͜;ͤͦͣͯ ͍͒ͤͦ͜΄͔ͤͤ͜ ͙ͫͨͦͪͯ͒Σ ͪͦͭ͊͘΄͍ͦ͊ͤͦ͝ ͤ͊ 
͚ͫͯͫ͒ͤ͜͜ ͘͜ ΄ͦͦ͟͡Ό ͍͙ͯ͡ͼ͜Φ  

˻͔ͭ͗Σ ͔͙ͣͭͦ͒;ͤ͊ ͔ͨͪͦ͋ͣ͊͡ ͍ͤ͊;͊͡Έͤͦ͝ ͔ͫͯͪͫ͟͟͜͝ ͨͦ͡Ύ͎͊Ί ͔ͤ ͍ ͨͦ΄ͯͯ͟ 
ͼ͍͙͊͜͟ͻ ͔͚͙ͫͯͪͫͤ͟͟͜ͻ ͦ͋ΩΊ͍ͭ͟͜Σ ͤ͊ ͍͒ͫͯͭͤͫͭ͜͜Έ Ύ͙͟ͻ ͤ͊ͪ͊͜͟ΌͭΈ ͔͎͎͙ͨ͒͊ͦΣ ͊ ͍ Ύͦ͟-
͎ͣͦ͊ ͍ͨͦͤͦͣͯΣ ͙͙͒͒͊ͭ͟;ͤͦ ͍͙ͨͪ͊͡Έͤͦͣͯ  ͚ͼ͍͊ͦͣͯ͜͟ ͒͡Ύ ͔͚͒ͭ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ 
ͤ͊Ύ͍͙ͤͻ ͦ͋ΩΊ͍ͭ͟͜Σ ͔ͦ͗ͤ͟ ͘͜ Ύ͙͟ͻ ͔ͣͦ͗ ͎ͪͦ͘͡Ύ͙͒͊ͭͫΎ Ύ͟ ͔͚͙͚ͫͯͪͫͤ͟͟͜Φ 

˸͙ͤͯ͜͡ ;͙͊ͫ ͔ͤ͒ͦͫͭͯͨͤ͜ ͒͡Ύ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ ͙͚ͫͨͪͤΎͭͭΎΦ 
˸͔ͦ͒͡Ό͍͊ͤͤΎ ͙ͫͭͦͪ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͔͔͍ͨͪͭͦͪΌΊ ͙͍͔͗ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͡Ό͔͚͒Σ 
΅ͦ ͙͙͗͡ ͍ ͤ͜΄͜ ͔ͨͦͻ͙Σ ͤ ͊ͫͯͻ͜ ͫͻ͔͙ͣΣ ͔ͤ ͒͊ͭͤ͘͜ ͙͙͋ͯ͒ͭ͘ ͔͔ͤͭͪͫ͜ ͒ͦ ͫͭͦͪ͜͜͝  ͍
͔͚͒ͭ͜Σ ͙͍ͦͫͦ͋ͦ͡ ͣͦͦ͒͡΄͎ͦͦ  ͚͔͔ͫͪ͒ͤΈ͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ ́͜͡Έ͙͟ ͙͒ͭΎ;͊ 
ͯΎ͍͊ ͭ ͊ ͍͔ͫͭͦͪͤ͜ ͘ ͝͝ ͎͒ͦͨͦͣͦͦΌ ͙ͦ͋ͪ͊͘ Ί Ί͙͒ͤͦΌ ͒͜Ί͍ͦΌ ͍ͦͫͤͦͦΌ 
͙͚ͫͨͪͤΎͭͭΎΣ ͔͔͙ͨͪͪͦ͋͟  ͚͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎ ͙ͫͭͦͪ͜;ͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ ̂ ͍ͫͦΌ 
;͔͎ͪͯ, ͟ ͪ͊΅͙ͣ ͫͨͦͫͦ͋ͦͣ ͙͍͊ͭ͊͘͟͜ͼ͜͝ ͯΎ͍͙ ͭ ͊ͅ ͍ͦͪͣͯ͊ͤͤΎ ͙ͫͭͦͪ͜;͙ͤͻ ͍ͦ͋ͪ͊͘͜ 
Ί ͙͍͔͗Σ ͔ͤ ͔͔͍͔ͦͨͦͫͪ͒ͦ͊ͤ͟ ͤ͊ͦ;͙͙ͤͣ ͙͙ͨͦͫ͋ͤ͊ͣ͜͟Σ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͔͚͒ͭ͜ ͘͜ 
͙ͪ͊͊ͣ͘͘͟ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͙͙ͣͤͯ͡ͻ ;͍͊ͫ͜Φ ˾͔ͦͤͫͭͪͯ͟͟ͼ͜Ύ ͙ͫͭͦͪ͜;͙ͤͻ 
͍͙ͦ͋ͫͭ͊ͤΣ ͔ͤͦ͋ͻ͒ͤ͊͜ ͒͡Ύ ͍ͨͦͤͦͼ͎ͤͤͦͦ͜ ͙͚ͫͨͪͤΎͭͭΎ ͒ͭ͜Έ͙ͣ ͙ͫͭͦͪ͜;ͤͦ͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͒ͦͫΎ͎͊ΊͭΈͫΎ ΄͡Ύͻͦͣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ  ͚͍͍͒ͨͦ͒ͤͦ͜͜͝ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ 
ͨ͒͜ ;͊ͫ ͊ͤ͘ΎͭͭΎ ͙ͫͭͦͪ͜;͙ͤͻ ͔͔͒͗ͪ͡Φ ͙͙́͊ͣ͟Σ Ύ͟ ͍͒ͦͣͦ͜Σ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͋ͯ͒Έ-
Ύ͟͜ ͔ͣ͊ͭͪ͊͜͡Έͤ͜ ͦ͋ΩΊ͙ͭ͟Σ ΅ͦ ͔ͤͫͯͭΈ ͤ͊ ͫͦ͋͜ ͍͙͒͋ͭͦ͜͟ ͔͍͎ͨͤͦͦ ;͊ͫͯ  ͚;͔͔ͪ͘ ͼ͔ 
͒͘ ͊ͭͤ͜ ͙͙͋ͯ͒ͭ͘ ͙͒ͭΎ;ͯ ͯΎ͍ͯΣ ͍͙͙͙͊ͭ͟͟͡ ͍͍͒ͨͦ͒ͤ͜͜͜ ͙ͫͭͦͪ͜;ͤ͜ ͊ͫͦͼ͊͜ͼ͜͝Φ  

˭ ͙ͫͭͦͪͦ͜͟-ͪ͊͟Ί͍ͤ͊͘;ͦ͝ ͭͦ;͙͟ ͦͪͯ͘ ͔ͤ ͫͤͯ͜Ί ͣͫ͜ͼ͔͍ͦͫͭ͜Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ 
͙ͤ͊ͪ͊ͭ͜͟ ͤ͊ ͔ͤ͒ͦ͜͟͡ ͙ͫͭͦͪ͜;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ͔ͤͦ͋ͻ͎͒ͤͦͦ͜ ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ 
͊ͤ͘ΎͭͭΎ  ͯ ͺͦͪͣ͜ ͔ͫͯͪͫ͟͟͜͝Φ ˴͙͚ͦ͗ͤ ͙͊ͨͭ͟͟͡ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔ͣ͘͜͡ ͨͪͦͭΎ͎ͦͣ 
͙ͭͫΎ;ͦͭ͜͡Έ ͍͋ͯ ͍ͫ͒ͦͣ͜͟ ;͙͔͙ͫͤͤ͡ͻ ͙ͫͭͦͪ͜;͙ͤͻ ͚ͨͦ͒͜ ͜ ͭͦͣͯ ͫ͊ͣ ͨͦ ͫͦ͋͜ Ί 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

119 

͙ͫͭͦͪ͜;͙ͤͣ ͔͔͒͗ͪͦͣ͡Σ ͙͒͊ͭͤͣ͘ ͍͙͋ͯ͒͗ͯ͊ͭ͘ ͙͒ͭΎ;ͯ ͺ͊ͤͭ͊͘͜ΌΦ ˭ͪͦͯͣͦ͘͜͡Σ 
ͣͫ͜ͼ͔͍ͫͭ͜Έ ͙͒ͭͯ͟Ί ͟͜͡Έͫͭ͟͜Έ ͜ ͔͙ͭͣ͊ͭͯ͟ ͊ͤ͘ΎͭΈΣ ͍͙ͨͦ͋ͯ͒ͦ͊ͤͻ ͯ ͺͦͪͣ͜ ͔͚ͫͯͪͫ͟͟͜Σ 
͔͊͡Σ ͘ ͤ͜΄͎ͦͦ ͋ͦͯ͟Σ ͍͙ͨͪ͊͡Έͤͦ ͨ͒͋ͪ͊ͤ͜͜͜ ͔͙ͭͣ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
ͣͫ͜ͼ͔͍ͫͭ͜Έ ͭ͊ ͙ͫͭͦͪͦ͜͟-ͯ͟͡Έͭͯͪͤ͜ ͦ͋ΩΊ͙ͭ͟Σ ΅ͦ Ί ͤ͊ ͚ͤ͜Σ ͯ ͍ͨͦͤͦͣͯ ͦ͋ΩΊͣ͜Φ ͙̉ 
ͣͦ͗ͤ͊ ͍͔͙ͨͪͦͫͭ ͔ͫͯͪͫ͟͟͜Ό ͍ ;͙ͫͭͦͣͯ ͨͦ͜͡Σ ͣ͊Ό;͙  ͍ͯͫͦΊͣͯ ͪͦͨͦͪ͘Ύ͔͒͗ͤͤ͜ 
ͭ͜͡Έ͙͟ ͔͚͚͋ͪ͊ͤ͘͟͜ ͨͪͦͫͭͪ͜ ͜ ͤ͜͜͡Ό ͎͙ͦͪͦͤͭͯ͘Κ ˭͍ͫͤͦ͜ ΅ͦ ͭ͊͟Σ Ύ͟΅ͦ ͔ͭͣͦΌ 
͔ͫͯͪͫ͟͟͜͝ ͔͋ͯ͒ ͙͗ͭͭΎ ͤ͊΄͙ͻ ͔͍ͨͪ͒͟͜  ͯ ͔͍͚ͫͦͫͭͨͦ͜͜͡ ͦͤ͘͜Σ ͔͔ͣͪͦ͋ͫ͘͡Έ͙͚͟ 
ͻ͔͊ͪ͊ͭͪ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ͊͋ͦΣ ͙ͤ͊ͨͪ͊͒͟͡Σ ͍ͦΊͤͤ͊ ͫͭͦͪ͜͜Ύ ͙̂ͪ͊ͤ͟͝Φ ˭͊ ͍͙ͯͣͦΣ ΅ͦ 
͎͍ͦͦͤͦ͡Ό ͔ͣͭͦΌ ͔ͫͯͪͫ͟͟͜͝ Ί ͔ͪͦͤͫͭͪͯ͟͟ͼ͜Ύ ͙ͫͭͦͪ͜;͎ͤͦͦ ;͊ͫͯΣ ͍ͤ͊ͭ͜Έ 
ͤ͊͘ͻ͔ͦ͒͗ͤͤΎ ͔͚͒ͭ͜ ͨ͒͜ ;͊ͫ ͊ͤ͘ΎͭͭΎ ͤ͊ ͍͙͒ͪͭͦͣͯ͜͟ ͜Σ ͤ͊ ͔ͨͪ΄͙͚ ͎ͨͦ͡Ύ͒Σ ͤ͜;͙ͣ 
͔ͤ ͙ͨͪͣͭͤͦͣͯ͜ ͨͪͦͫͭͦͪ͜ ς ͔͔ͨͦͫͪ͒ ͍͊ͤ͜͡Σ ͍ͯ͟͜͡Σ ͔͍͙ͫͭͨͦͻ ͒͜͡Ύͤͦ͟Σ ͔͒ͦͨͦͣͦ͗ 
ͣ͝ ͙ͨͦ͒ͯͣ͟ ͙͙͙ͤ͊͋ͭͫ͘͡Ύ ͒ͦ ͙͍͙ͦͨͫͯ͊ͤͻ ͯ ͍ͪͦͨͦ͒͘͜͜ ͔͎͎ͨ͒͊ͦ͊ ͚ͨͦ͒͜Σ ͙͍͊ͭͯ͟Ί 
͙͒ͭΎ;ͯ ͺ͊ͤͭ͊͘͜Ό ͭ ͙͊ͫͨͪΎ͙͔ͭͣ ͺ͍ͦͪͣͯ͊ͤͤΌ ͙͍͙͗ͻ ͙ͫͭͦͪ͜;͙ͤͻ ͍ͦ͋ͪ͊͘͜Φ ̆ͦ;͊ 
͙ͭͪ͊͒ͼ͚ͤ͊͜ ͔͙ͣͭͦ͒͊͟ ͍͙ͨͦ͋ͯ͒ͦ ͔ͫͯͪͫ͟͟͜͝ ͊͋ͦͪͦͤ͘ΎΊ ͍͟͡Ό;͙͊ͭ ͒ͦ ͍ͪͦͨͦ͒͘͜͜ 
ͦ͋ΩΊ͙ͭ͟Σ Ύ͟͜ ͔ͤ ͣͦ͗ͤ͊ ͨͦ͋͊;͙͙ͭΣ ͭ͊͊͟ ͺͦͪͣ͊ ͔ͫͯͪͫ͟͟͜͝Σ Ύ͟ ͔ͫͯͪͫ͟͟͜Ύ-
͔ͪͦͤͫͭͪͯ͟͟ͼ͜ΎΣ ͍ͨͦ͋ͯ͒ͦ͊ͤ͊ ͤ͊ ͣͤͣͯͣ͜͜͜ ͦ͋ΩΊ͍ͭ͟͜ ͒͡Ύ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ ͎ͫͨͦ͡Ύ-
͒͊ͤͤΎΣ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͙͡΄͔ ͒͡Ύ ͔͋ͯ͒͗ͤͤ͘Ύ ͙͒ͭΎ;ͦ͝ ͯΎ͍͙Σ ͣ͊Ί ͍ͨͪ͊ͦ ͤ͊ ͍ͫͤͯ͊ͤͤ͜ΎΦ 

́͊͟Σ ͨ͒͜ ;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ ͔ͫͯͪͫ͟͟͜͝ ζ˿ͯͣͫΈ͊͟ ͺ͔ͦͪͭͼΎη ͙ͣ ͎͙ͤ͊ͣ͊͊ͫ͡Ύ 
͍͙ͪ͜΄͙͙ͭ ͍͒͊ ͍͊͘Ί͍ͣͦ͘ΩΎ͊ͤ͘͜ ͍͊͒͊ͤͤ͘ΎΥ ͨͦ-͔ͨͪ΄͔Σ ͎͙͒ͦͨͦͣͦͭ ͯ;͙͊ͫͤ͊ͣ͟ 
͔ͫͯͪͫ͟͟͜͝ ͙ͨͦ͒ͯͣ͟ ͔͔͔͙ͨͪͤͫͭͫΎ ͍ ;͊ͫΣ ΅ͦ ͍͙͍;͊ΊͭΈͫΎΣ ͜ ͎ͨͦ͡Ύ͙ͤͯͭ ͤ͊ ͙͍ͦͨͫͯ͊ͤ͜ 
͍ ͔ͭͫͭ͟͜ ͔ͫͯͪͫ͟͟͜͝ ͨͦ͒͜͝ ͦ;͙ͣ͊ ͍͔͋ͯ͒͜͡Έ͙͍ͤ͟͜ ͫͯͣͫΈͦ͟͝ ͺ͔ͦͪͭͼ͜Τ ͨͦ-͎͔͒ͪͯΣ 
͍͙͍ͨ͊͡Ό;͙ ͤ͊ ͯΎ͍ͯ ͫͯ͡ͻ͊;͍͜Σ ζ͙͍ͨͪΩΎ͙͊ͭ͘η ͍͙ͯ͡ͼ͜ ͫͯ;͎͊ͫͤͦͦ ͣͫͭ͊͜ ͚ 
ͪͦͭ͊͘΄͍ͦ͊ͤ͜ ͤ͊ ͙ͤͻ ͍͋ͯ͒͜͜͡ ͒ͦ ͯΎ͍͎ͤͦͦΣ ͙͎ͤͦͦ͘͟͡ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ͔͚͎ͫͯͪͫͤͦͦ͟͟͜ 
ͦΩ͋Ίͭͯ͟Φ  ͔̂ͪͯ͘͡Έͭ͊ͭ͜ ͔ͫͯͪͫ͟͟͜͝ ͚ͤ͊ͦͣ͘͜ ͍͙ͯ͡ͼ͜ ͤ͊͒͊͜͡ ͊ͫͦͼ͜Ό͍͙͊ͭͣͯͭΈͫΎ  ͍͔͚͒ͭ͜ 
͘͜ ͙ͤͦ͘͟͡Ό ͙ͫͭͦͪ͜;ͤͦΌ ͫͨͦͪͯ͒ͦΌ ͭ͊ ͍ͨͦΩΎ͙͙͊ͤͣ͘ ͘ ͔ͤΌ ͨͦ͒͜Ύ͙ͣΦ ͙́͊ͣ͟ 
;͙ͤͦͣΣ ͯ ͫͻ͔ͣ͜ ͍͙͊͒ͯ͟͡ ͋ͯ͒Έ-Ύͦ͟͝ ͙ͫͭͦͪ͜;ͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ς ͨͦ͒͜Ύ ς ;͊ͫ ς ͣͫ͜ͼ͔ ς 
ͯΎ͍͙ͤͣ ͙͊͘͡΄͊ΊͭΈͫΎ ͭ͜͡Έ͙͟ ;͊ͫΣ ͊ ͣͫ͜ͼ͔ ͨͦ͒͜͝ ͍ͤ͊͋ͯ͊Ί ͔ͦͤͪͭͤͦͫͭ͟͟͜  ͚
͍͒͜;ͯͭͤͦͫͭ͜Φ ˩ͺ͔ͭ͟ ͔ͪ͊͡Έͤͦͫͭ͜ ͣͫ͜ͼΎ ͨͦ͒͜͝ Ί ͎͍͙ͦͦͤͣ͡ ͍͒ͦͦ͒ͦͣ ͤ͊ ͙ͦͪͫͭ͟Έ 
͔ͫͯͪͫ͟͟͜͝-͔ͪͦͤͫͭͪͯ͟͟ͼ͜͝ [6].  

͔́͊͟ ͊ͤ͘ΎͭͭΎ ͔ͣͦ͗ ͙͋ͯͭ ͍͔ͨͦ͋ͯ͒ͦ͊ͤ ͤ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͎ͦ͒ͤͦͦ-͍͒ͦͻ 
͙ͫͭͦͪ͜;͙ͤͻ ͔͔͒͗ͪ͡Φ ˽ͪͦ;͙͙͚ͭ͊ͤ ͒ͭ͜Έ͙ͣ ͍͚ͫͨͪ͊͗ͤ͜ ͫͦ͒͊ͭͫ͡Έ͙͚͟ ͙ͫͭ͡ ͘͜ 
ͺͪͦͤͭͯ  ͚͔͒͟͜͡Έ͊͟ ͺ͎ͦͭͦͪ͊ͺ͚͜ ͘͜ ͔͚͎ͫͣͤͦͦ͜ ͊͡Έ͋ͦͣͯ ͣͦ͗ͯͭΈ ͙ͫͭ͊ͭ ͍ͦͫͤͦͦΌ 
ͼ͍͊ͦ͜͟͝ ͔͙͋ͫ͒͜ ͤ͊ ͍͍͒ͨͦ͒ͤͯ͜͜ ͔ͭͣͯΦ ˽͔ͪͦͭ ͊ͤ͘ΎͭͭΎ ͙͔ͣ͊ͭͣ ͋͜͡Έ΄ Ύ͍͔ͫͪ͊͟ 
͔ͣͦͼ͚͔ͤ͜ ͍͔͊͋͊ͪͤͤ͘͡Ύ  ͚ ͒ͦͫΎ͎͔ͤ ͍ͫͦΊ͝ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦ͝ ͔͙ͣͭΣ Ύ͟΅ͦ 
͙͙ͫͯͣͫͭͭ͜ ͭ͜ ͗ ͒͜͝ ͘ ͎ͦ͡Ύ͒ͦͣ ͔͚ͣͯͤͦ͘͝ ͔͙ͫͨͦ͘͟ͼ͜͝ ͊͋ͦ ͔ͣͣͦͪ͊ͯ͜͡Σ 
͙͍ͨͪͫΎ;͔͎ͤͦͦ ˤ͔͙͚͟͜͡ ˤͭ͜;͙ͤ͘Ύ͚ͤ͜ ͍͚ͤ͜͜Φ ˣ͙͚͊͗͊ͤ ͔ͪͯ͘͡Έͭ͊ͭ ͒ͦͫΎ͎͊ΊͭΈͫΎ 
΄͡Ύͻͦͣ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͪͤ͘͜ͻ ͊͘ ͺͦͪͣͦΌ ͜ ͣͫͭͦͣ͘͜ 
͙ͫͭͦͪ͜;͙ͤͻ ͔͔͒͗ͪ͡Σ ͯ ͍͘ΩΎͯ͘͟ ͘ ;͙ͣ ͍͙͙ͤ͊͟Ί ͍͊͒͊ͤͤ͘Ύ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͼ͙ͻ 
͔͔͒͗ͪ͡  ͔ͯͣ͗͊ͻ ͎ͦ͒ͤͦͦ ͊ͤ͘ΎͭͭΎΦ ˻͙͒ͤͣ ͘͜ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͍ͫͨͦͫͦ͋͜ 
͍͙ͪ͜΄͔ͤͤΎ ͼΈ͎ͦͦ ͍͊͒͊ͤͤ͘Ύ Ί ͔ͫͯͪͫ͟͟͜ΎΣ Ύ͊͟ ͍͒ͦͦ͘͡ΎΊ ͒ͦͯ͡;͙͙ͭ ͒ͦ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͨͪͦͼ͔ͫ͜ ͍͔͔ͨͪͦ͒ͤͤΎ ͊ͤ͘ΎͭͭΎ ͙ͣ͊ͫͣ͊͟͡Έͤͯ ͟͜͡Έͫͭ͟͜Έ 
͙ͫͭͦͪ͜;͙ͤͻ ͔͔͒͗ͪ͡Σ ͚͍ͤ͊ͦͣͫͭͦ͘ ͘ Ύ͙͙ͣ͟ ͔͔ͨͪ͒͋͊;͔͔ͤ ͣ͊ͪ΄ͪͯͭͦͣ ͔ͫͯͪͫ͟͟͜͝Φ  
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˽͎͍͒ͦͭͦ͊͜͟ ͊ͤ͘ΎͭͭΎ-͔ͫͯͪͫ͟͟͜͝ ͍͟͡Ό;͊Ί ͙ͭͪ ͍ͦͫͤͦͤ͜ ͔͔͔͙ͣͤͭ͡Υ 

¶ ͍͙͋ͪ͜ ͣͫ͜ͼΎ όͣ͊ͪ΄ͪͯͭͯύ ͍͔͔ͨͪͦ͒ͤͤΎΣ ΅ͦ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦ ͙͍͊ͭͯ͘͟͜Ί 
͙͒ͭΎ;ͯ ͯΎ͍ͯΣ ͔ͤͦ͋ͻ͒ͤͯ͜ ͒͡Ύ ͙͚ͫͨͪͤΎͭͭΎ ͔͍ͨͤͦ͝ ͙ͫͭͦͪ͜;ͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Τ 

¶ ͍͙͋ͪ͜ ͺ͙ͦͪͣ ͔ͫͯͪͫ͟͟͜͝Τ 

¶ ͍͔ͫͭͦͪͤͤΎ ͔ͭͫͭͯ͟ ͔ͫͯͪͫ͟͟͜͝Φ 
˻͔ͪͣͦ͟Ό ͍ͫ͊͒ͦͦ͟͡Ό ͔͙͙ͣͭͦ͒͟ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

ͨ͒͜ ;͊ͫ ͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͭ ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͚ͫͯͪͫ͟͟͜ ͔͚͙ͣͯͤ͘ͻ ͺ͍ͦͤ͒͜Σ ΅ͦ Ί ͯ 
ͪͦͨͦͪ͘Ύ͔͒͗ͤͤ͜ ͔͎͎ͨ͒͊ͦ͊Φ ˽͙ͪ ͼΈͦͣͯ ͫ͒͜͡ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͭ͊͟͜ ͔͙ͣͦͣͤͭΥ 

¶ ˣͯ͒Έ-Ύ͊͟ ͔ͫͯͪͫ͟͟͜ΎΣ ͔ͦͪͣ͊͘͟ ͍ͨͦͤͫͭ͜Ό ͊͋ͦ ;͍͊ͫͭͦͦ͟, ͍ͨͦ͋ͯ͒ͦ͊ͤ͊ 
ͤ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͔͚͙ͣͯͤ͘ͻ ͺ͍ͦͤ͒͜  ͙ͪͤͦͣ͊ͤͭͤ͘͜͜͜ͻ ͔͙ͫͨͦ͘͟ͼ͚͜Σ Ί ͊ͫͦ͋ͦͣ͘ 
͙ͪͦͪͭͭ͘͟Ύ ͔͙ͭͣ ͊ͤ͘ΎͭͭΎΦ ˤ͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͔ͣͯ͘Ό ͍͙͔ͨͦͤͤ ͙͋ͯͭ ͔͙ͣͭͦ͒;ͤͦ 
͍͙͍͙ͨͪ͊͒͊ͤͣΣ ͊ ͍͙͙͍͍ͦͪͫͭͦͯ͊ͤ͊͟ ͙ͨͪ ͼΈͦͣͯ ;͙͊ͫͭͤ͊ ͔͚ͣͯͤͦ͘͝ ͔͙ͫͨͦ͘͟ͼ͜͝ 
͍ͻ͙ͦ͒ͭΈ ͒ͦ ͙ͫͨͫͯ͟ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͊ͤ͘ΎͭͭΎΦ ˭͍͙͊ͯ͊͗ͣͦΣ ΅ͦ ͔ͤ ͫͤͯ͜Ί ͭ͊ͦ͟͝ ͔͙ͭͣ 
͊ͤ͘ΎͭͭΎΣ Ύ͟ ζ͔ͫͯͪͫ͟͟͜Ύ ͒ͦ ͔ͣͯ͘ΌηΦ  

¶ ˸͔͚ͯͤ͘͜ ͔͙ͫͨͦ͘͟ͼ͜͝ ͊͘ ͝ͻ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͚͒ͫͤͦ͜ ͤ͊͒͊ΌͭΈ 
ͯ ͪͦͨͦͪ͘Ύ͔͒͗ͤͤΎ ͔͎͎ͨ͒͊ͦ͊ ͙͚ͪͤͦͣ͊ͤͭͤ͘͜͜Σ ͙͔͙͍͙͚ͫͫͭͣ͊ͭͦ͊ͤ͘ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜ ͙͚ͫͨͪͤΎͭͭΎΣ ͙ͫͭͦͪ͜;͙͚ͤΣ ͊͋ͦ ͋ͯ͒Έ-Ύ͙͚͟ ͤ͜΄͙͚ 
͔ͣ͊ͭͪ͊͜͡Σ ͎ͫͯͯ͡ΌͭΈ ͋͊ͦ͘Ό ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ ͚ͤ͊ͪͤͦͣ͊ͤͭͤ͘͜͜͜΄͙ͻ ͊͘ ͔͙ͭͣ͊ͭͦ͟Ό 
ͭ ͊ ͺͦͪͣͦΌ ͍ͯͪͦ͟͜  ͜ ͊ͤ͘ΎͭΈΦ ˢ͔͡ ͙ͨͪ ͼΈͦͣͯ ͟͜͡Έͫͭ͟͜Έ ͔͚ͫͯͪͫ͟͟͜Σ ͍ͨͦͤͫͭ͜Ό 
͍͙ͨͦ͋ͯ͒ͦ͊ͤͻ ͤ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͍ Ύͦͫͭ͟͜ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͊ͤ͘ΎͭͭΎ ͔͚͙ͣͯͤ͘ͻ 
͔͍ͫͨͦͤ͊ͭ͟͜Σ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͍͔͔͒ͤ͊͘ ͒ͦ ͣͤͣͯͣͯ͜͜Φ ˹͚͊͋͜͡Έ΄͙͚ ͔ͺ͔ͭ͟ ͒͊Ί 
͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͔ͣͯ͘ΌΣ ΅ͦ Ί ͍ͫ͊͒ͦͦ͟͡Ό ;͙͊ͫͭͤͦΌ ͊ͤ͘ΎͭͭΎ-͔ͫͯͪͫ͟͟͜͝Φ 
ˤ͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͔ͣͯ͘Ό ͯ͘ ͍͔͔ͣͦͤ͡ ͎ͦͦ͜͟͡Ό ͍͙͊͒ͯ͟͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡  ͚
͔ͣͦ͗ ͙͋ͯͭ ͍͙͙ͦͪͫͭ͊ͤ͟ ͔ͤ͊ ͨͦ;͊ͭͯ͟Σ ͍ ͔͔͙ͫͪ͒ͤ͜ ͊͋ͦ ͤ ͍͔͊͊ͪ͘΄͊͡Έ͚ͤ͜ ͫͭ͊͒͜͝ 
͔ͫͯͪͫ͟͟͜͝Σ ͍͙ͦͤͯ͟Ό;͙ ͍ ͔ͨͪ΄ͦͣͯ ͍͙ͨ͊͒ͯ͟ ͪͦ͡Έ ͍ͫͭͯͨͯ ͒ͦ ͨͦ͒ͦͪͦ͗͜Σ ͊ ͍ 
ͦͫͭ͊ͤͤΈͦͣͯ ς ͪͦ͡Έ ͍ͨ͒ͫͯͣͦͦ͜͟͝ ;͙͙͊ͫͭͤ ͔ͫͯͪͫ͟͟͜͝Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͎ͯ͊͊͘͡Έ͙͙ͤͭ 
͍͔ͫ ͨͦ͋͊;͔͔ͤ  ͚ͨ ͦ;͔ͯͭ ͨ͒͜ ;͊ͫ ͔͔ͨͦͨͪ͒ͤΈͦ͝ ;͙͙͊ͫͭͤ ͊ͤ͘ΎͭͭΎΦ  

¶ ˭͊ ͍ͫ͜Ί͝ ͙͍͙͍ͨͪ͊͋ͦͫͭ͜͡ ͔͚ͣͯͤͦ͘͝ ͔ͫͯͪͫ͟͟͜͝ ͫ͒͜͡ ͨ͊ͣΩΎ͙ͭ͊ͭ ͨͪͦ 
͍͙͍͊ͫͭͯ͡ ͚͝ ͙ͫͭ͊ͭ;ͤͫͭ͜ΈΣ ͯ͘ ͍͔ͣͦͤͯ͡ ͍͙͙ͨͪ͊͊ͣ͡ ͍͔͙ͨͦ͒ͤ͜͟  ͍͔͚͚ͣͯͤ͘͜ ͊͘͜͡Φ 
̇Ύ ͍͙ͦ͋ͫͭ͊ͤ͊ ͔͒΅ͦ ͙ͤ͗ͯ͘Ί ͔͔ͤͭͪͫ͜ ͔͚͒ͭ͜ ͣͦͦ͒͡΄͎ͦͦ ͭ͊ ͔͔ͫͪ͒ͤΈ͎ͦͦ 
΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͒ͦ ͔ͫͯͪͫ͟͟͜͝Σ Ύ͟ ͪͯͻ͙͍ͦ͡͝ ͺ͙ͦͪͣ ͊ͤ͘ΎͭͭΎΣ ΅ͦ ͨͪͦͻ͙ͦ͒ͭΈ ͯ 
ͺͦͪͣ͜ ͔͍͙ͤͣͯ΄͔͎ͤͦͦ ͍͜͡Έ͎ͤͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΦ ͔̇ ͫ͒͜͡ ͯͪ ͊ͻ͍͍͙ͦͯ͊ͭ ͨ͒͜ ;͊ͫ 
ͪͦͨͦ͒ͯ͘͜͡ ;͊ͫͯΣ ΅ͦ ͍͍͙͒ͦ͒ͭ͜ΈͫΎ ͤ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͙ͦͪͣ͟ͻ ͔͔͔͍ͣͤͭ͜͡ ͊ͤ͘ΎͭͭΎΣ 
Ύ͔͟ ͔͔ͨͪ͒͋͊;͊Ί ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͔ͣͯ͘ΌΣ ͍͙͍͙ͫͭ͊͟ ͭͦ΅ͦΦ ͙̉͊ͫͭͤ͊ ͊ͤ͘ΎͭͭΎΣ ΅ͦ 
͍͙ͨͪͦͦ͒ͭΈͫΎ ͍ ͔͚͚ͣͯͤ͘͜ ͊͘͜͡Σ ͭ͊ͦ͗͟ ͙ͨͪͨͯͫ͊͟Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ 
ͺͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͙ͤͻ ͚͒͜Φ ͙́ͪ͊͒ͼ͚ͤ͊͜ ͺͦͪͣ͊ ς ͍ͪͦͨͦ͒͘͜ΈΣ ΅ͦ ͜͡Όͫͭ-
ͪͯΊͭΈͫΎ ͤ͊Ύ͍͙͙ͤͣ ͍ ͔ͣͯ͘͝ ͔͙ͫͨͦͤ͊ͭ͊ͣ͟Σ ͔ͣͦ͗ ͙͋ͯͭ ͍͔͒ͦͨͦͤͤ͊ ͍ͨͪͦͨͦͤͦ͊-
͙͙ͤͣ ͒ͭ͜Ύͣ ͍͊͒͊ͤͤ͘Ύ͙ͣΥ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍͒͜΄͙ͯ͊ͭ͟ ό͙͒ͤ͊ͭͫ͘͜Ύ ͊͘ ͔͔ͨͦͨͪ͒ͤͣ͜ 
͙ͦͨͫͦͣύ ͔͙ͫͨͦͤ͊ͭ͟Σ ΅ͦ ͫͭͦͫͯΌͭΈͫΎ ͭ ͔͙ͣ ͊ͤ͘ΎͭͭΎΣ ͙ͫ͊ͫͭ͟͡ ͝ͻ ͔͔ͨͪ͜͟͡ ͭ͊ ͙ͦͨͫΦ 

̒͟ ͔͍͔͙ͤ͊͟͡ ͨͦ͒ͦͪͦ͗Σ ΅ͦ ͎ͫͯͯ͡Ί ͙ͪͦͪͭͭ͘͟Ό ͔͙ͭͣ ͊ͤ͘ΎͭͭΎ  ͚
͍͍͔͒ͭͦͪͤͤ͜Ό ͔͍͎ͨͤͦͦ ͙ͫͭͦͪ͜;͎ͤͦͦ ;͊ͫͯΣ ͔ͫͯͪͫ͟͟͜Ύ ͔ͣͦ͗ ͙͋ͯͭ ͍͔ͤ͊ͨͦͤͤ͊ ͔ͤ 
ͭ͜͡Έ͙͟ ͙ͪͤͣ͘͜ ͣͫͭͦͣ͘͜Σ ͔͊͡  ͚͙ͣ͊ͭ ͪͤͯ͘͜ ͺͦͪͣͯΣ ͔͊͗ͤͯ͘͡ ͍͒͜ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͔͙ͣͭ 
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ͭ ͔͊ͫͨͼ͙ͺ͙͜͟ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ΅ͦ ͍͙͍;͊ΊͭΈͫΎΦ ˻͎ͪ͊ͤ͊͘͜ͼ͚͙͚ͤ͜ ͒͊ͨ͊ͦͤ͘͜ ͔͚ͫͯͪͫ͟͟͜ 
͒ͦͫͭ͊ͭͤΈͦ ͍͔͙͙͚͟͡Υ ͍͒͜ ͔ͫͯͪͫ͟͟͜͝-͎ͫͨͦ͡Ύ͒͊ͤͤΎ ͒ͦ ͔ͫͯͪͫ͟͟͜͝-͒͜͝Σ ΅ͦ ͔͔ͨͪ͒͋͊;͊Ί 
͎ͪͯΣ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͯ;͊ͫͭΈ ͯ ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;͙ͤͻΣ ͯ͟͡Έ͙ͭͯͪͤͻ ͊͋ͦ ͍͙ͭͪͯ͒ͦͻ 
͊͟ͼ͜ΎͻΦ ˤ͙͍͊͗ͫͭ͜͡Έ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͍͙͋ͦͪͯ ͺ͙ͦͪͣ ͔ͫͯͪͫ͟͟͜͝ ͨͦΎͫͤΌΊͭΈͫΎ ͔ͤͦ͋-
ͻ͒ͤͫͭ͜͜Ό ͙͙ͯͤ͊ͭ͟ ͙ͫͭͯ͊ͼ͚͜Σ ΅ͦ ͔͔͍ͨͪͭͦͪΌΌͭΈ ͔ͫͯͪͫ͟͟͜Ό ͤ͊ ͣ͊ͦͪͯ͡ͻ͙͍ͯ͡Σ 
ͤͯ͒ͤͯ ͒͜ΌΣ ΅ͦ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͨͦ͊͘ ͍ͤ͊;͊͡Έ͙ͤͣ ͙ͨͪͣ͜΅͔ͤͤΎͣΦ ́͜͡Έ͙͟ ͔ͦ͟͟͡-
͙͍ͭͤ͜ ͒͜͝ ͔͚͒ͭ͜ ͪͦ͋͡ΎͭΈ ͔ͫͯͪͫ͟͟͜Ό ͍ͨͦͤͦͼͤͤͦ͜Ό  ͚͔ͺ͔͙͍ͭͤͦ͟ΌΦ ˻͒ͤ͊͟, ͋ͯ͒Έ-
Ύ͚͟͜ ͎ͨͪͦͯ͡Ύͤͼ͜ ͍͙͍͊ͫͭ͊͡ ͣͦͤͦͭͦͤͤͫͭ͜ΈΦ ͙͍́ͪ͊͊͡Σ ͋͜͡Έ΄͔ ол ͻ͍͙͙ͤ͡ ͎ͨͪͦͯ͡Ύͤ-
͊͟Σ ΅ͦ ͔ͤ ͙ͣͫͭͭ͜Έ ͤ͜Ύ͙͟ͻ ͚͒͜ ͔͍ͫͯͪͫ͊ͤͭ͟͟͜Σ ͔͔ͨͪͫͭ͊Ί ͙͋ͯͭ ͼ͍͊ͦ͜͟Ό ͒͡Ύ ͔͚͒ͭ͜.  

˭͙͙ͯͨͤͣͦͫΎ ͤ͊ ͔ͫͯͪͫ͟͟͜Ύͻ ͒ͦ ͔ͣͣͦͪ͊͜͡Έ͙ͤͻ ͣͫ͜ͼΈΣ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ 
͎ͭͪ͊͜;͙͙ͤͣ ͙ͫͭͦͪͤ͊ͣ͜͟ ͤ͊΄ͦ͝ ͫͭͦͪ͜͜͝Φ ˿͎͙ͨͦ͊͒ ͨͪͦ ͙͔ͣͤͯ͡ ͫͭͦͭͭ͜͡ΎΣ ͍͒͜ Ύ͎ͦͦ͟ 
ͤ͊ͫ ͍͔͒ͦͪͣ͜͟͡ΌΌͭΈ ͙͡΄͔ ͟͜͡Έ͊͟ ͍ͪͦ͟͜Σ ͍ͫͭͦͪΌΌͭΈ ͍͔ͪ͊͗ͤͤΎ ͫͯͼ͜͡Έͤͦ͝ 
͎͔ͭͪ͊͒͜͝Σ Ύͦ͟͝ ͍͊ͤ͊͘͘ ͯͪ͊ͤͫ͟͝Έ͙͚͟ ͤ͊ͪͦ͒ ͜ Ύ͊͟ ͙͊͘͡΄͙͊͡ ͨͦ ͫͦ͋͜ ͣ͜͡Έ͚͙ͦͤ 
͎͙ͣͦ͡ ͤ͊΄͙ͻ ͍͍ͫͨͭ͜͜;͙͙͍ͤ͘͟͜Φ ˣ͜͡Ύ ͔͒Ύ͙͟ͻ ͘͜ ͙ͤͻ ΅͔ ͊͘ ͪ͊͒ΎͤͫΈ͙͟ͻ ;͍͊ͫ͜ 
͘ΩΎ͍͙͙ͫ͡Ύ ͍͔͙͡;ͤ͜ ͔͙ͣͦͤͯͣͤͭΣ ͋͜͡Έ΄ͫͭ͜Έ ͍ͯͤ͜;͊ͤ͊ ͔ͤͻ͙͙͙ͭͪͣ ͎͙ͤ͊͒ͪͦ͋͊ͣ͟Σ 
͎͋͊͊ͭͦ ͣͫ͜ͼΈ ͨͦͻ͍ͦ͊ͤΈ ͔͍͗ͪͭ ͙͙ͣͤͯ͡ͻ ͙͡ͻͦͭ͜͡Έ ͜ ͒ͦͫ͜ ͔ͤ͊͗͊ͭ͡Έ ͒ͦ ͪͦͪ͘Ύ͒ͯ 
͔͍͙ͤ͒ͦͣ͜ͻΦ ͙̐͒ͤͦΌ ͊ͨͦͪͯͦ͘͟Ό ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͎ͭͪ͊͜;͙ͤͣ ͨͦ͒͜Ύͣ  ͯ
͚ͣ͊͋ͯͭͤΈͦͣͯ ς ͜ ͼ͔ ͍͒ͦͣ͊͜ ͙ͫͭͦͪ͜;ͤ͊ ͊ͫͦͣ͊͟͜ ς Ί ͨ͊ͣΩΎͭΈ ͨͪͦ ͼ͜ ͨͦ͒͜͝ ͭ͊ 
͍͍͜;͙͍͔͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ;͙͔͙ͫͤͤ͡ͻ ͔͍͗ͪͭ ͍͚ͤ͜Σ ͔͍ͪͦ͡Όͼ͚͜Σ ͔͔͚ͪͨͪͫ͜Σ 
͗͊ͻ͙͍͙͡ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͔͙͔͍ͫͨͪͣͤͭ͟͜ ͙ͦͣͯͤͫͭ͟͜;ͤͦ͝ ͍͙͊͒͡Φ ˹͊ ͗͊͡Έ, ΅͙ͪ͊ 
͍͎ͨͦ͊͊ ͒ͦ ͔͍͗ͪͭ ;͙͔͙ͫͤͤ͡ͻ ͙͡ͻͦͭ͜͡Έ ͔ͤ ͫͭ͊͊͡ ͔͍ͤ͒͜ΩΊͣͤͦΌ ͍ͫ͊͒ͦͦ͟͡Ό 
͍͎ͫͭͦ͜͡Ύ͒ͯ ͙ͣͦͦ͒͡ͻ ͯͪ͊ͤ͟͝ͼ͍͜Φ ˣ͔͔͔͊ͨͪ͘͘;͔ͤ ͍͙ͤ͊ͤͤ͘Ύ ͼΈ͎ͦͦ ͙͎ͨͪͪͦͦ͟ ͺ͊ͭͯ͟ 
ͣ͊Ί ͙ͫͭ͊ͭ ͨͦ;͊ͭͦͣ͟ ͨͦ΄ͯͯ͟ ͤ͜΄͙ͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͙ͨ͊ͭͪͦͭ͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ 
ͤ͊΄ͦ͝ ͣͦͦ͒͜͡Σ ͔͋͘ Ύ͎ͦͦ͟ ͔͙͍ͤͣͦ͗ͦ͡ ͎͍͙͊ͪ͊ͤͭͯ͊ͭ ͨͦ͒͊͡Έ΄͙͚ ͔͙͒ͣͦͪ͊ͭ͟;͙͚ͤ 
͍͙ͪͦͭͦ͘͟ ͤ͊΄͎ͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˽͍͔ͦͫͭͯͨͦ ͊͋ͯͭͭ͘Ύ ͎ͭͪ͊͜;͙ͤͻ ͫͭͦͪͤͦ͜͟ ͤ͊΄ͦ͝ 
ͫͭͦͪ͜͜͝ Ί ͙͙ͨͪͪͦ͒ͤͣ ͤ͊ͫ͒ͦͣ͜͟͡ ͙ͯͫ͘͡Έ ͪ͊͒ΎͤͫΈ͙͟ͻ ͔͎͍͒ͦͦ͜͜͡Σ Ύ͟͜ ͎͙ͤ͊ͣ͊͊ͫ͡Έ 
͊͟ͼ͔͍͙ͤͭͯ͊ͭ ͍͎ͯ͊ͯ ͨ͒ͪͦͫͭ͊͜Ό;͙ͻ ͨͦͦͤ͟͜͡Έ ͔ͤ ͤ͊ ͎ͭͪ͊͜;͙ͤͻ ͤ͊ͫ͒͊͜͟͡ͻ 
͔͍ͪͦ͡Όͼ͚͜  ͍͚ͤ͜͜Σ ͊ ͤ͊ ͎͔ͪͦͣ͘͜͝ ͪ͊͒ΎͤͫΈ͙͟ͻ ͡Ό͔͚͒Σ ΅ͦ ͍͙͙͋ͦͪͦ͡ ͔͔͎ͨͪͣͦͯ 
ͨ͒͜ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͙ͦͣͯͤͫͭ͟͜;ͤͦ͝ ͨ͊ͪͭ͜͝Φ ˿͎͙ͨͦ͊͒ ͨͪͦ ͙͒ͤ͘͜͡Σ ͔͍ͨͦͤͪ͜ΎͤͤΎ ͭ͊ 
͔ͫͣͪͭΈ ͔͍͙͙͋ͤͤ͘ͻ ͡Ό͔͚͒ ͙͊͘͡΄͙͊ͫ͡Ύ ͊͘ ͔͙ͣ͗͊ͣ ͔͎͒ͦͦ͜͜͡;͙ͤͻ ͫͻ͔ͣΣ ͊ ͤ͊ 
͔ͨͪ΄͙͚ ͨ͊ͤ͡ ͍͙͍͍ͫͯ͊ͫΎ ͙͚͊͋ͫͭͪ͊ͭͤ͟ ͍ͦͤ͝-͍͙͍͙͔ͦͭ͘͡͡ΈΣ ΅ͦ ͍͍͍͊͗͊ ͎͔ͪͦ͝;ͤͯ 
͔ͫͣͪͭΈ ͙͊ͪ͊͒͘ ͪ͊͒ΎͤͫΈͦ͟͝ ͋͊ͭΈ͍͟͜΅͙͙ͤ Ί͙͒ͤͦΌ ͔ͣͭͦΌ ͍͎ͫͦͦ ͙͗ͭͭΎΦ 
̂ͫ ͔͔ͤ͊ͪͦ͒ͤ ͎͔ͦͪ ͔͔͍ͨͪͭͦͪΌ͍͊ͦͫ͡Ύ ͤ͊ ͭͪͯͣ͜ͺ ͪ͊͒ΎͤͫΈͦ͟͝ ͔͎͒ͦͦ͜͜͡͝  ͚;͙͔ͫͤͤ͜͡ 
͔͍͙͗ͪͭ ͍͚͙ͤ͜ ͍ͨͦͫͭͯͨͦͦ ͍ͭͪ͊;͙͊͡ ͍͙͘;͚͊ͤ͜ ͡Ό͒ͫΈ͟͜ ͙͙ͪͫΣ ͔͔͍ͨͪͭͦͪΌΌ;͙ͫΈ ͍ 
ͯΎ͍͜ ͔͚͒ͭ͜ ͤ͊ ͍͋ͪͦͤͦ͘͜ ͔͙ͣͦͤͯͣͤͭΦ ˭͊ͻ͙ͦ͒Σ ͤ͊;͔͋ͭͦ ͙͍ͨͪͫΎ;͔ͤ͜ ͍΄͍͊ͤͯ͊ͤͤΌ 
͔͍͗ͪͭ ͍͚͙ͤ͜Σ ͙ͣ͊͡ ͻ͔͊ͪ͊ͭͪ͟ ͍͙ͣ͊ͫͦͻ ͙͎͍ͣͭͤ͜͜Σ ΅ͦ ͍͙͙ͨͪͦͦ͒ͫ͡Ύ ͘ ͪͦͯ͟ ͍ ͪ͜͟ 
͊͘ ͙͙ͫͭ͊ͤ͒͊ͪͭͤͣ ͫͻ͔͙ͣ͊ͣ  ͚ͨ͒͜ ;͊ͫ Ύ͙͟ͻ  ͙ͯ͒ͭΎ;͙ͻ ͒ͯ΄͊ͻ ͔ͤ ͎͙ͣͦ͡  ͚͔ͤ 
͍͙ͨͦͤͤ͜ ͙͋ͯ͡ ͍͙͙͙ͤͤͯͭ͟ ͍ͫͨ͜;ͯͭͭΎ ͭ ͊͋͜͡Έ ς Ί͙͒ͤ͊ ͊ͨͦͪͯ͊͘͟ ͍͒Ύ;ͤͦ͝ ͨ͊ͣΩΎͭ͜ 
ͨͪͦ ͔͍͙͋ͤͤ͘͜ ͔͍͙͗ͪͭ ͙͡ͻͦͭ͜͡ΈΦ  

˹ ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͊͘ͻ͙ͦ͒Σ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͯ́ ͍͊ͤͯ͊ͤͤΎͣ ͨ͊ͣΩΎͭ͜ ͤ͊΄͙ͻ 
͔͍͙͋ͤͤͦ͘ ͎͙͙͊͋͘͡ͻ ͍͍ͫͨͭ͜͜;͙͙͍ͤ͘͟͜Σ ͍͙ͨͦͤͤ͜ ͙ͤ͊͋ͯͭ ͤ͜΄ͦ͝ ͺ͙ͦͪͣΣ ͜Σ Ύ͟ 
ͤ͊ͫ͒ͦ͜͟͡ ͼΈ͎ͦͦΣ ͤ͜΄͎ͦͦ ͣͫͭͯ͘͜Φ ˹͔ ͣͦ͗ͤ͊ ͎͍͙ͤͦͪͯ͊ͭ͜ ͍͙͚͒ͦͣ͜ ͍͙͍ͫ͜͡ ͨͪͦ ͔ͭΣ 
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΅ͦ ͎͙͔͊͋͘͡Έ ͦ͒ͤ͜Ί͝ ͡Ό͙͙͒ͤ ς ͼ͔ ͎͔ͭͪ͊͒͜ΎΣ ͊ ͎͙͔͊͋͘͡Έ ͣ͜͡Έ͚͍ͦͤ͜ ς 
͙͙ͫͭ͊ͭͫͭ͊͟Φ ˢ͋ͫͭͪ͊ͭͤ͟͜ ͍͋ͪͦͤͦ͘͜ ͨͦͫͭ͊ͭ͜Σ ͍͍͔ͫͭ͊ͤͦͤ͜͡ ͤ͊ ;͔ͫͭΈ ͔͍͗ͪͭ 
;͙͔͙ͫͤͤ͡ͻ ͙͡ͻͦͭ͜͡ΈΣ ͍͙ͨͦͤͤ͜ ͙ͤ͊͋ͯͭ ͙ͪͫ ͔ͪ͊͡Έ͙ͤͻ ͡Ό͔͚͒Σ ;͙Ί Ί͙͔͒ͤ ͙͗ͭͭΎ 
͊͋ͪ͊͊͘͡ ͍͚ͤ͊͜Φ ˩ͫͯͪͫ͟͟͜͝ ͒ͦ ͔ͣͣͦͪ͊͜͡Έ͙ͤͻ ͣͫ͜ͼΈ ͔ͤ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ 
͎͋͊͊ͭͦ͡Ό͙͙͒ͤͣ ς ͎͊͊ͫ͡  ͔ͣͭͯ͜΄ͤΎΣ ΅ͦ ͍͙͊͗͒͘ ͍͙͙ͤ͊͟ΌͭΈ ͙ͨͪ ͍͔͙ͦͣͯ͟͡ 
ͫͯͨ͟;͔ͤͤ͜ ͔͚͒ͭ͜Σ ͍ͦ͒͘ΎͭΈ ͍͔ͤ͊ͤ͜ͼΈ ͙ͯͫ͘͡͡Ύ ͔͎͎ͨ͒͊ͦ͊  ͚ ͍͊͊͗͊͘ΌͭΈ 
͒ͦͫΎ͎͔ͤͤͤΌ ͎͍ͦͦͤͦ͡͝ ͔͙ͣͭ ͔ͫͯͪͫ͟͟͜͝ ς ͍΄͍͊ͤͯ͊ͤͤΎ ͨ͊ͣΩΎͭ͜ ͔͍͗ͪͭ ͎ͭͪ͊͜;͙ͤͻ 
͚ͨͦ͒͜ ͤ͊΄ͦ͝ ͫͭͦͪ͜͜͝Φ ͙́΄͊ ͭ ͚͊ͫͨͦ͟͜ ς ͎͍ͦͦͤ͜͡ ͍ͫ͊͒ͦ͟͜͡ ͎ͭ͊ͦͦ͟ ͊͘ͻͦ͒ͯΦ ˽ͪͦͫͭ͜ 
͍͙ͭ͟͜Σ ͔ͨͦ͊͒ͤ͟͜͡ ͒ͦ ͨ͒ͤ͗͗͜͜Ύ ͔ͣͦͤͯͣͤͭͯ ͊͋ͦ ͎ͫͪͦͣͤͦͦ͟ ͎ͤ͊͒ͪͦ͋ͯ͟Σ 
͙͊͘͡΄͊ͭΈ  ͯ͒ͯ΄͊ͻ ͔͚͒ͭ͜ ͤ͊͘;ͤͦ ͋͜͡Έ΄͙͚ ͫ͒͜͡Σ ͊ͤ͗͜ ͔͙͚ͨͦͣͨͤ͘ ͊͘ͻ͒͜Σ ΅ͦ 
͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ ͙͙ͫͭ͊ͤ͒͊ͪͭͤͣ ͍͙ͨͪͦͣͦ͊ͣ  ͚͔͋͒ͯ͘΄͙͙ͤͣ ͒͜Ύ͙ͣΦ ˱͔͒ͭΈͫΎ 
ͨͪͦ ͚ͤ͊ͨͪͦͫͭ͜΄͜ ͒͜͝ ς ͻ͍͙͙ͤ͊͡ ͍ͣͦ;͊ͤͤΎΣ ͯͤ͟͜͡Σ ͔ͨͦ͊͒ͤͤ͟͡Ύ ͍͍ͭ͟͜͜Φ 
˭ͤ͊ͻ͔ͦ͒͗ͤͤΎ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͔ͣͣͦͪ͊ͯ͜͡Σ ͔͔ͨͪͻ͒͜ ͍͒͜ ͎ͦ͒ͤͦͦ ͨ͊ͣΩΎ͙ͭͤ͊͟ ͒ͦ 
ͤ͜΄͎ͦͦΣ ͍ͪͦͨͦ͒͘͜Έ ͔͎͎ͨ͒͊ͦ͊  ͍ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͒͜Ύ͙ͣ ͔͚͒ͭ͜ ͪͦ͋͡ΎͭΈ ͦͫͭ͊ͤͤ͜ͻ 
͍͙͙ͫ͒ͦͣͣ͜ ͯ;͙͙͊ͫͤ͊ͣ͟ ͭͪ͊ͯͪͤͦ͝ ͨͪͦͼ͔ͫ͜͝Σ ͔ͣͭͦΌ Ύͦ͟͝ Ί ͍͒͒͊ͤͤ͜Ύ ͨͦ;͔͔͚ͫͭ 
͎͔ͪͦΎͣΣ ͔͎͙ͨͦͣ͡͡  ͯ͋ͦͪͦͭΈ͋͜ ͊͘ ͍͘͜͡Έ͔ͤͤͤΎ ͤ͊΄ͦ͝ ˣ͊ͭΈ͍͟͜΅͙͙ͤΦ ˣ͔ͪͯ;͙ 
ͯ;͊ͫͭΈ  ͯ ͚ͭ͊͟͜ ͔ͫͯͪͫ͟͟͜͝Σ ͙͒ͭ͜ ͘ ͙͍͙ͨ͊ͫͤͻ ͫͯ͡ͻ͊;͍͜ ͔͔͍ͨͪͭͦͪΌΌͭΈͫΎ ͤ͊ 
͙͍͙͊ͭͤ͟ͻ ͯ;͙͍͊ͫͤ͟͜ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͭΣ͊ ͦ͒ͤͦ;͊ͫͤͦΣ ͯͪͦ;͙ͫͭͦ͝ 
ͼ͔͔ͪͣͦͤ͜͝Σ  ͯ Ύ͚͟͜ ͣ͝ ͍͍͔͔͒͒ͤ͊͜ ͎͍ͦͦͤ͊͡ ͪͦ͡ΈΦ ˸ͫ͜ͼ͔  ͚ ͔ͭͫͭ͟ ͔ͫͯͪͫ͟͟͜͝ 
͎ͫͯͯ͡ΌͭΈ ͺͦͤͦͣΣ ͤ͊ Ύͦͣͯ͟ ͎ͪͦͦͪͭ͊͘ΌͭΈͫΎ ͚ͫ͊ͣͦͫͭͤ͜͜Σ ς ͔ͫ͊ͣ ͭ͊͟ ͍͙ͦͤ 
͙͚ͫͨͪͣ͊ΌͭΈͫΎ ͒ͭ͜Έ͙ͣ ς ͒ ͜͝Σ ͨͦΊ͒ͤ͊ͤ͜ ͘͜ ͫͦͪ͋ͦͭͦ͟Ό ͭ ͊ͫ ͍ͨ͜;ͯͭͭΎͣΦ  

˨͜͝ ͔͚͒ͭ͜ ͨ͒͜ ;͊ͫ ͔ͫͯͪͫ͟͟͜͝ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͙͍͊ͭͤ͟͜΄͙͙ͣ  ͚
ͪͤͦͣ͊ͤͭͤ͘͜͜͜΄͙͙ͣΣ ͣͦ͗ͯͭΈ ͍͙͒ͦͣͤͯ͊ͭ͜ ͤ͊͒ ͣͫ͜ͼ͔ͣ ͔ͫͯͪͫ͟͟͜͝ ͭ ͍͊ͪͦͨͦ͒͒͘͜Ό 
͔͍ͫͯͪͫͦͦ͒͊͟͟Σ Ύ͟΅ͦ ͺͦͪͣͦΌ ͔ͫͯͪͫ͟͟͜͝ ͔͋ͯ͒ ͦ͋ͪ͊ͤ͊ ͎ͪ͊Φ ̒͟ ͙ͨͪ͊͒͟͡ ͔ͫͯͪͫ͟͟͜͝-
͎͙ͪ ͣͦ͗ͤ͊ ͎ͪͦ͘͡Ύ͙ͤͯͭ ͔ͫͯͪͫ͟͟͜Ό ζ˽͎ͪͦͯ͡Ύͤ͊͟ ͘ ˻͔ͫ͊ͤ͒ͪͦͣ͟͡ ˴͙ͯͨͪͤͣ͜ηΦ  

͔́ͣͦΌ ͔ͫͯͪͫ͟͟͜͝ Ί ͣͫ͜Έ͔͟ ͙͗ͭͭΎ ͍ ͤ͟͜ͼ͜ ·L· ͫͭͦͪ͜;;Ύ ͍ ͣͫͭ͜͜ ˿͙ͯͣΦ 
˿ͨͦͤͯ͊ͤͤ͟Ύͣ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͔ͫͯͪͫ͟͟͜͝ ͎͍͍ͨͦͫͯͯ͊͡ ͙ͦͨͫ ͼ͔ͤͭͪ͊͡Έͤͦ͝ ;͙͙͊ͫͭͤ 
ͣͫͭ͊͜  ˿͙ͯͣΣ ͍͟͡Ό;͔͙͚ͤ ͍͙͒ͦͣͣ͜ ͙ͨͫΈ͔͙ͣͤͤͦͣ͟ .˻ ˱ Φ ˴ ͙ͯͨͪͤͣ͜ ͒ͦ ͚͎ͦͦ 
͍ͦͨͦ͒͊ͤͤ͜Ύ ζ̒͟ Ύ ͍͋ͯ ͊ͭͦͪͦͣ͟η [8]Φ ˴͜͡Έ͊͟ ͔ͪ;͔ͤΈΣ ͙͊͘͡΄͔͙ͤͻ ͤ͊ͣ 
͍͙͙ͭ͊͊ͤͦͭͣ͡ ͙ͨͫΈ͔͙ͣͤͤͦͣ͟Σ ͒ͦͫͭ͊ͭͤ͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͼ͍͊ͦ͜͟͝ ͔ͫͯͪͫ͟͟͜͝Φ ˻͙͒ͤ ͘͜ 
͍͍͊ͪ͊ͤͭ͜͜ ͔ͫͯͪͫ͟͟͜͝ ͍͙͚ͨͦ͋ͯ͒ͦ͊ͤ ͤ͊ ͒ͦͨͯ΅͔͚ͤ͜ ˴͙ͯͨͪͤͣ͜ ͙ͨͦͣ͡ͼ͜ ͍ ͙ͦͨͫ͜ 
ͼ͔ͤͭͪ͊͡Έͤͦ͝ ;͙͙͊ͫͭͤ ͤ͊΄͎ͦͦ ͣͫͭ͊͜Φ ˻ͫ͟͜͡Έ͙͟ ͔ͭͣͦΌ ͔ͫͯͪͫ͟͟͜͝ Ί ͣͫ͜Έ͔͟ ͙͗ͭͭΎ ͤ͊ 
͔ͪͯ͋͗͜ ·L·ς·· ͫͭͦͪ͜;Σ ͎ͨͪͦͯ͡Ύͤͯ͟ ͙ͫͭͦͪ͜;ͤͦΌ ;͙͊ͫͭͤͦΌ ͣͫͭ͊͜ ͫ͒͜͡ ͨͦ;͙͊ͭ ͘ 
͍ͪͦͨͦ͒͘͜͜ ͨͪͦ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͼΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜ ͫͭͦͪ͜͜͝Σ ͍ͨͦͫͭͯͨͦͦ ͍͍ͨ͒͜͜΄͙ ͔͚͒ͭ͜ ͒ͦ 
͚͍ͤ͊ͦͣͫͭ͊͘ ͘ ͙ͫͭͦͪ͜;͙͙ͤͣ ͔͙ͨͪͫͦͤ͊͗͊ͣΣ Ύ͟͜ ͍͍͍͙͒͒ͯ͊͜͜͡ ͤ͊΄͔ ͣͫͭͦ͜ ͍ 
͙͍͙͚ͦͨͫͯ͊ͤ ;͊ͫ ͜ ͙͊͘͡΄͙͙͡ ͙ͨͫΈ͍ͣͦ͜ ͍ͫ͒ͦ͜ͼ͍ͭ͊ ͍͎ͫͦͦ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͍ ˿ͯͣ͊ͻΦ 
˾͍͙͚ͦ͒ͪͯͦ͊ͤ͘͟ ͙͍ͯͪͦ͟ ͘ ͍ͦͨͦ͒͊ͤͤ͜Ύ ͙ͦͭͪͣͯΊ ͙͚ͦ͗ͤ͟ ͯ;͙͊ͫͤ͟ ͔ͫͯͪͫ͟͟͜͝Φ ˨ͭ͜Ύͣ 
ͨͪͦͨͦͤͯΊͭΈͫΎ ͙͎͙ͨͪ͊͒͊ͭ ͙ͦ͟͡΄ͤ͜ ͍͙ͤ͊͘ ͍͙ͯ͡ͼΈ ͜ ͨͦ͡΅ ͙ͫͭͦͪ͜;͎ͤͦͦ ͼ͔ͤͭͪͯ 
ͣͫͭ͊͜Σ ΅ͦ ͺ͎ͯͪͯ͜ΌͭΈ ͯ ͔ͭͪ͊ͭͯͪͤͦͣͯ͜͡ ͺ͎͔ͪ͊ͣͤͭ͜Φ ˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͎ͦͦͦ͡΄ͯΊͭΈͫΎ 
͎͍ͦͦͤ͊͡ ͔ͣͭ͊ ͔ͫͯͪͫ͟͟͜͝Υ ΄͡Ύͻͦͣ ͍͔ͫͭ͊ͤͤ͘͜͡Ύ ͔ͭͫͭͯ͟ ͘ ͙ͦͨͫ͊ͤͦΌ ;͙͊ͫͭͤͦΌ ͣͫͭ͊͜ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͚͙ͤ͊ͭ͘ ͒ͦͨͯ΅͔ͤ͜ ͙ͨͫΈ͔͙ͣͤͤͦͣ͟ ͙͙ͨͦͣ͟͡Φ  
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˨͙ͭ͜ ͨͪ͊ͼΌΌͭΈ ͙ͨͦͦ͒ͤͼ͜ ͊͋ͦ ͔͍͔͙͙͙ͤͣ͟͡ ͎͙ͪͯͨ͊ͣΦ ̂ ͨͪͦͼ͔ͫ͜ 
͍͙ͦͤ͊ͤͤ͟Ύ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭ ͍͙ͦͤ ͙ͨͦ͒ͯͣ͟ ͔͔ͨͪͤͦͫΎͭΈͫΎ ͍ ͣͫͭͦ͜ ͤ͟͜ͼΎ 
XIX ͫ ͭͦͭͭ͜͡ΎΣ ͪͦ͋͡ΎͭΈ ͫͨͪͦ͋ͯ ͯΎ͍͙͙ͭΣ Ύ͟ ͍͙͎͡Ύ͙͒͊͡ ͋͜͡Έ΄͔ ͫͭ͊ ͍ͪͦ͟͜ ͭͦͣͯ 
͙ͦͨͫ͊ͤ͜ ͍ ͔ͭͫͭ͟͜ ͍ͦͨͦ͒͊ͤͤ͜Ύ ͍͙ͯ͡ͼ͜  ͚͍͋ͯ͒͜͜͡Φ  ̂ͻͦ͒͜ ͔ͫͯͪͫ͟͟͜͝ ͙͒ͭ͜ ͨͪ͊ͼΌΌͭΈ 
͘ ͙ͫͭͦͪ͜;͙ͤͣ ͔͔͒͗ͪͦͣ͡Σ ͍ͨͪͦͦ͒ΎͭΈ ͚͔ͫ͊ͣͦͫͭͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ ͊ ͣ͊ΌͭΈ 
͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͍͙͙ͫͦͭ͡  ͚͊͘ͻ͙͙͙ͫͭͭ ͍͊ͫͤͯ͡ ͭͦ;ͯ͟ ͦͪͯ͘Φ ˭͊ͤΎͭͭΌ ͍͙͍͊ͫͭ͜͡ 
͙͒ͤ͊ͣͣ͘͜Σ Ύ͍͔ͫͪ͊͟ ͔ͣͦͼ͚͔ͤ͜ ͍͔͊͋͊ͪͤͤ͘͡Ύ  ͚͔͙͍ͤͭͪ͊ͭͤͫͭ͜͟͜ΈΦ ˿ͺ͍ͦͪͣͦ͊ͤ͜ 
ͨ͒͜ ;͊ͫ ͎ͭ͊ͦͦ͟ ͊ͤ͘ΎͭͭΎ ͙ͫͭͦͪ͜;ͤ͜ ͙ͦ͋ͪ͊͘ ͍͎ͤ͊͒ͦͦ ͙͊͘͡΄͊ΌͭΈͫΎ ͍ ͙͒ͭΎ;͙͚ 
ͨ͊ͣΩΎͭ͜Φ ˹͍͔͔͙͚͊͒ͤ ͍͊ͪ͊ͤͭ͜ ͔ͫͯͪͫ͟͟͜͝ Ί ͙ͨͪ͊͒ͦͣ͟͡ ͔ͫͯͪͫ͟͟͜͝-͎͙ͪΣ 
͍ͨͦ͋ͯ͒ͦ͊ͤͦ͝ ͤ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͣͤͣ͊͜͜͡Έ͎ͤͦͦ ͙ͫͭͦͪ͜;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˾͔ͯ͘͡Έ͙ͭ͊ͭ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͫ͒͜;͊ͭΈΥ ͍ͦͫͤͦͦΌ ͍ͨͦͤͦͼͤͤͦ͜͝ ͔ͫͯͪͫ͟͟͜͝ ͔ͣͦ͗ ͎͍͙ͫͯͯ͊ͭ͡ ͋ͯ͒Έ-
Ύ͔͟ ͙ͫͭͦͪ͜;͔ͤ ͔͔͒͗ͪͦ͡Υ ͟͜͡Έ͊͟ ͪΎ͍͒͟͜ ͘͜ ͔͎ͭͪ͊ͭͯͪͤͦͦ͜͡ ͍ͭͦͪͯ ͊͋ͦ ͙͍ͫͭ͜͡ 
ͫͯ;͙͍͊ͫͤ͟͜ ͚ͨͦ͒͜Σ ΅ͦ ͍͙͍;͊ΌͭΈͫΎ, ͙͊͘͡΄͙͟ ͫͨͦͪͯ͒ ͊͋ͦ ͝ͻ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͤ͊ 
͍͙ͫͭͤ͊͜͡ͻ ;͙ ͙͍ͫͭ͊͜͟͡ͻΣ ͋ͯ͒Έ-Ύ͟͜ ͔ͪ;͜Σ ΅ͦ ͔ͤͫͯͭΈ ͤ͊ ͫͦ͋͜ ͍͙͒͋ͭͦ͜͟ ͔͍͎ͨͤͦͦ 
͙ͫͭͦͪ͜;͎ͤͦͦ ;͊ͫͯΦ  

˸ͤͣͯͣ͜͜ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͯ ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͨͪͦͺ͔ͫͦͤ͊ͣͦͣ͘͜͜͡ ͔͎͎ͨ͒͊ͦ͊ ͭ ͊
͚͙ͨͦͫͭͤͣ͜ ͍͔͔ͪͤͤͤ͘Ύͣ ͒ͦ ͙͒ͭΎ;ͦ͝ ͺ͊ͤͭ͊͘͜͝ ͭ͊ ͯΎ͍͙Σ ͍͒ͦͦ͘͡ΎΌͭΈ ͍ͫͭͦͪΌ͍͙͊ͭ 
͔ͫͯͪͫ͟͟͜͝ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͣͫͭͯ͘͜  ͚ͺ͙ͦͪͣ ͔ͫ͊ͣ ͍ ͚ͭ͜ ͣͫ͜ͼ͔͍ͦͫͭ͜Σ ͔͒ ͙͍͗ͯͭΈ ͜ 
͍ͤ͊;͊ΌͭΈͫΎ ͙͒ͭ͜Φ ˢ͔͡ ͙ͨͪ ͼΈͦͣͯ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͣ ͔͔͔ͣͤͭͦͣ͡ ͔ͫͯͪͫ͟͟͜͝ ͫͭ͊Ί ͝͝ 
͔ͭͫͭ͟Φ  

˽͒͜ ;͊ͫ ͍͔ͫͭͦͪͤͤΎ ͔ͭͫͭͯ͟ ͔ͫͯͪͫ͟͟͜͝ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͚͎ͦͦ 
͍ͦͯ͘;͍ͯ͊ͤͤΎ ͍ ͨͪͦͼ͔ͫ͜ ͪͯͻͯΤ ;ͭͦ͜͟ ͍͙͙͙͒ͭ͜͡ ;͙͙͊ͫͭͤΣ ΅ͦ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ 
͔͙ͦͪͣͣ͟ ͔ͭ͊ͨ͊ͣ ͊ͤ͘ΎͭͭΎΣ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͔͙͍͔ͤͭͪ͊ͭͤ͜͟ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͒ͭ͜Έ͙ͣ ͭ ͊
͍͙͙ͫͨͪͦ͋ͭͤ͊ͣ͜͜͟ ͍͍͍͙͒͒ͯ͊ͤ͜͜ͻ  ͯ ͻͦ͒͜ ͔ͫͯͪͫ͟͟͜͝ ͍ͯͫͭ͊ͤͦΤ ͔͔ͨͪ͒͋͊;͙͙ͭ 
ͨͦ͒ͦ͊ͤͤ͡Ύ ͔͔ͨͪ΄ͦ͒͟Σ ΅ͦ ͍ͫͭͦͪΌΌͭΈͫΎ ͤ͊͘ͻ͔ͦ͒͗ͤͤΎͣ ͤ͊ ͍͙ͯ͡ͼ͜Φ ˽͍͙ͪ͊͡Έͤͦ 
͔͙͚ͫ͊͒ͤ͟͡ ͔ͭͫͭ͟ ͔ͣͤ͘΄ͯΊ ͊͋ͦΣ ͍ͤ͊ͭ͜ΈΣ ͍ͨͦͤͫͭ͜Ό ͍͒ͯ͜͟͜͡Ί ͔͊͗ͤͫͭ͘͜͡Έ ͔ͫͯͪͫ͟͟͜͝ 
͍͒͜ ͣͫ͜ͼΎ ͝͝ ͍͔͔ͨͪͦ͒ͤͤΎΣ ͍͒ͦͦ͘͡ΎΌ;͙ ͍͙͙ͨͪͦͦ͒ͭ ͔͚ͫͯͪͫͤ͟͟͜͜ ͊ͤ͘ΎͭͭΎ ͍ ͍ͯͣͦ͊ͻ 
͋ͯ͒Έ-Ύͦ͟͝ ͣͫ͜ͼ͔͍ͦͫͭ͜Σ ͍ͤ͊ͭ͜Έ ͍ͨͦͤͫͭ͜Ό ͍͔ͨͦ͋͊ͤͦ͘͡͝ ͼ͍͙͊͜͟ͻ ͍ ͙ͫͭͦͪ͜;ͤͦͣͯ 
͍͒ͤͦ͜΄͔ͤͤ͜ ͦ͋ΩΊ͍ͭ͟͜Φ ˻͋ͫΎ͎ ͔ͭͫͭͯ͟ ͍͙͔ͨͦͤͤ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͺͦͪͣ͜ ͔ͫͯͪͫ͟͟͜͝Σ Ύ͟΅ͦ 
͚͔͒ͭΈͫΎ ͨͪͦ ͔ͫͯͪͫ͟͟͜Ό-͙͍ͣͯ͊ͤͤ͡Ύ ͊͋ͦ ͔ͫͯͪͫ͟͟͜Ό-͔͍ͪ͟͜ΊͣΣ ͚͍͊͘͜ ͍ͫͦ͊͡ ͙͡΄͔ 
͍͙͊͊͗͊ͭͣͯͭ͘Έ ͒ͦͫΎ͎͔ͤͤͤΌ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͍ͤ͊;͊͡Έͤͦ-͍ͻ͙͍ͦͤͦ͝ ͔͙ͣͭ ͤ͊ ͍͒ͣͤͯ͜͜ 
͍͒͜ ͔ͫͯͪͫ͟͟͜͝-͔ͪͦͤͫͭͪͯ͟͟ͼ͜͝Σ  ͯΎ͚͟͜ ͔ͭͫͭ͟  ͍ͣͤͤ͜͜Ύ ͔͎͎ͨ͒͊ͦ͊ ͚͎ͦͦ ͍ͨͪͦͣͦ͡Ύ͙ͭ 
͍͎͒ͪ͊͜͜ΌͭΈ ͍͙ͪ͜΄͊͡Έͤͯ ͪͦ͡ΈΦ 

˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͺ͊ͻ͍͜ͼΎͣ ͯ ͎͊ͯ͘͜͡ ͔͙͙ͣͭͦ͒͟ ͍͙͊͒͊ͤͤ͟͡Ύ, ͔͔ͨͪ͒ͯͫͣ͜Σ 
͙ͭ͊͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜Σ Ύ͟ ͫͭͦͪ͜͜Ύ ͭ͊ ͎͔͎ͦͪ͊ͺ͜ΎΣ ͍ͯͪͫ͟͜ ͪ͊͟Ί͍͍ͤ͊ͫͭ͊͘ ͭ͊ 
͙͒ͫͼ͙ͨͤ͜͡ ͔͎ͦͦͦ͟͡-͙ͤ͊ͭͯͪ͊ͫͭ͜͡;͎ͤͦͦ ͼ͙ͯ͟͡ ͫ͒͜͡ ͔͔͙͙ͦͫͪ͒ͭͫ͘Ύ ͤ͊ ͍͙͍;͔ͤͤ͜ 
 ͚͊ͤ͊͘͜͜͡ ͔͚͙ͫͯͪͫͤ͟͟͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͭ͜Ί͝ ͣͫ͜ͼ͔͍ͦͫͭ͜Σ  ͯΎ͚͟͜ ͍͙ͦͤ ͨͪ͊ͼΌΌͭΈ ͘͜ 
͔ͣͭͦΌ Ύ͎ͦͣͦ͊͟ ͍͎ͨͦͤͦͦ ͝ͻ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͨͪͦͼ͔ͫ͜ ͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͭ ͊
͍͔͔ͨͪͦ͒ͤͤΎ ͍ͯͪͦ͟͜-͔͚ͫͯͪͫ͟͟͜  ͜ ͊ͤ͘ΎͭΈ-͔͟ ͚ͫͯͪͫ͟͜Φ ˻͙͍ͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͫ͒͜͡ 
͙͙͙ͨͪ͒ͭ͜͡ ͍͔ͫͭͦͪͤͤΌ ͋ͪͦ͘͜͟ ͔͍ͭͫͭ͟͜ ͔͚ͫͯͪͫ͟͟͜Σ Ύ͙͙ͣ͟ ͋ ͙ͣ͊͡ ͎ͣͦͯ͘ 
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͙͍͙ͦͪͫͭͯ͊ͭͫ͟Ύ ͔͎͎͙ͨ͒͊ͦ-͙͙ͨͪ͊ͭ͟͟ ͭ͊ ͍͙͙͒ͦͨͦͤͭ ͙͙ͤͣ ͔͎ͪͦͤ͊͜͡Έ͙͚ͤ 
͔ͦͣͨͦͤͤͭ͟ ͫͤͯ͜Ό;͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΦ 

˨͔͊ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͤ ͍͙;͔ͪͨͯΊ ͍ͫ͜ͻ ͔͍͊ͫͨͭ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͚ͫͯͪͫͤͦ͟͟͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Φ ˽ͦ͒͊͡Έ΄ͦ͝ ͙ͪͦͪͦ͋͘͟ ͔ͨͦͭͪ͋ͯΊ ͔͙ͣͭͦ͒;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͤ͊;͊͡Έ-
ͤͦ͝ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͍͔ͫͭͦͪͤͤΎ ͙͍ͨͦͫ͋ͤ͜͟͜ ͒͡Ύ ͔͎͎͍ͨ͒͊ͦ͜-͙͍ͨͪ͊ͭ͟͟͜Φ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˣ͊ͪ͊ͤͤ͟͜ ˤΦ ˻Φ ʕ ͔ͨͯͭ΄͔͍͙͔ͫͭ ͨͦ ˿ͯͣ΅͙͔ͤ κ ˤΦ ˻Φ x͊ͪ͊ͤͤ͟͜Σ ˤΦ ˻Φ ˿ ͊ͯͤ͟͟ ͭ͊ ͤ͜Φ ς 

̆͊ͪΈ͍ͦ͟ Υ ζ˽ͪ͊ͨͦͪηΣ мфупΦ 
2. ˣ͔͊͡΄͍ͦ ˤΦ ˱Φ ˭͔ͦͦͭͦ͡ ͔͔ͦ͗ͪ͡Έ͔ ˿ͯͣ΅͙ͤ· κ ˤΦ ˱Φ ˣ͔͡ ͊΄͍ͦΣ ˥Φ ˤΦ ˨͍͋ͪͦ͊͜ ͭ͊ ͤ͜Φ ς 

̆͊ͪΈ͍ͦ͟ Υ ζ˽ͪ͊ͨͦͪηΣ мфутΦ 
3. ˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΦ ς ˴ Φ Υ нллнΦ ς нмф ͫΦ 
4. ˥ͦͯ͋͡;͔ͤͦ͟ ˤΦ ̑Φ слл ͔͍ͦͣͭͪ͟͜͜͡ ͨͦ ˿ͯͣ΅͙ͤ͜ κ ˤΦ ̑Φ ˥ͦͯ͋͡;͔ͤͦ͟Σ 

ˣΦ ʕ . ˶ ͙ͤ͜ͼΈ͙͚͟Φ ς ̆ ͍͊ͪ͟͜ Υ ζ˽ ͪ͊ͨͦͪηΣ мфто. 
5. ˩͔ͣ͡ΈΎ͍ͤͦ ˣΦ ˤΦ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ Ή͙͚ͫͯͪͫͦͤͤͦ͟͟ ͪ͊͋ͦͭ·Υ ͔͙ͣͭͦ͒͊͟Σ ͦͨ·ͭ  

/  x Φ ʕ Φ ˩ ͔ͣ͡ΈΎ͍ͤͦΦ ς ˸ Φ Υ ˽ͪͦͺ͙͒͊ͭ͘Σ мфупΦ ς ˿ Φ нΦ  
6. ˮ͙ͫͭͦͪΎ ͎͍ͦͪͦ͒ͦ ͙ ͔ͫ͡ ͙͚̂ͪ͊ͤͫͦ͟͟ ˿˿˾Φ ˿ͯͣͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ ς ˴ ΦΣ мфул. 
7. ˴ͦ͡;ͦ͟ ̑Φ ˸Φ ˻͍͙ͫͤͦ ͔͚ͫͯͪͫͤͦ͟͟͜͝ ͔͙͙ͣͭͦ͒͟ / ̑Φ ˸Φ ˴ͦ͡;ͦ͟ κκ ˸͔͙͊ͭͪ͊͜͡ 

ˤ͔ͫͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍ͤ͊ͯͦͦ͟-͙ͨͪ͊ͭ͟;ͤͦ͝ ͦͤ͟ͺ͔͔ͪͤͼ͜͝ (22ςно ͙ͫͭͦͨ͊͒͊͡). ς 2007. 
8. ˴͙ͯͨͪͤ ˢΦ ˮΦ ˮ͋ͪ͊ͤͤ͘·͔ ͙͍͔͔͙ͨͪͦ͒ͤ͘Ύ κ ˢΦ ˮΦ ˴͙ͯͨͪͤΦ ς ˸Φ Υ ˥ˮ̆˶ мфртΦ ς 

.́ 2. ς мрн ͫΦ 
9. ˸͔͙ͭͦ͒͊͟ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙ ͍͔͔͙ͨͪͦ͒ͤΎ Ή͙͙ͫͯͪͫ͟͟ Υ ͯ;͔͋Φ ͙͔ͨͦͫͦ͋Φ ς ˸Φ Υ ̇˾ˮˣ 

ζ͙́ͯͪͫͭηΣ мфулΦ 
10. ˿͍Ύ͍͙͚ͭͦͫ͊ͫ͟͡ ˢΦ ˤΦ ˥ͦͪͦ͒ͫ͊͟Ύ Ή͙ͫͯͪͫ͟͟ΎΦ ˻͍ͫͤͦ· ͔͙͙ͭͦͪ ͙ ͙͙ͨͪ͊ͭ͟͟ 

/ s Φ ʕ Φ ˿ ͍Ύ͍͙͚ͭͦͫ͊ͫ͟͡Φ ς ˸ Φ Υ ͔̇ͤͭͪ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙͙ͭͯͪͫͭͫ͟ͻ ͍͊͒ͪͦ͟Σ нллм. 
11. ˿͙͍ͣͪͤͦ ˢΦ ˤΦ ˴͊͟ ͍͙ͨͪ͊͡Έͤͦ ͍·͋ͪ͊ͭΈ Ή͙ͫͯͪͫ͟͟Ό κ ˢΦ ˤΦ ˿͙͍ͣͪͤͦ 

//  ˿ ͍ͨͪ͊ͦ;͙ͤ͟ ͎͊ͫͫͤͦͦ͟͡ ͍͙͔ͪͯͦͦ͒ͭ͟͡ΎΦ ς 2008. ς Ѕ ф ό͔ͫͤͭΎ͋ͪΈύ. ς ˿ . 75ς76. 

˾˩˭̑˸˩ 
˨͔͍ͯͤͦ͘͟ ˢΦ ˸Φ ̂;͔͋ͤ͊Ύ Ή͙ͫͯͪͫ͟͟Ύ ͍ ͙͔͔ͫͫͭͣ ΄ͦ͟͡Έ͎ͤͦͦ ͙ ͍͔ͤ΄ͦ͟͡Έ͎ͤͦͦ 

͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ. 
˿ͭ͊ͭΈΎ ͍ͨͦͫΎ΅͔ͤ͊ ͍ͦͨͪͦͫͯ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ ͍͔͔͙ͨͪͦ͒ͤΎ ͯ;͔͋ͤ·ͻ Ή͙͚ͫͯͪͫ͟͟Φ 

˻ͫͯ΅͔͍͔ͫͭͤ͡ ͙͊ͤ͊͘͡ ͙͔ͭͪ͊ͭͯͪͤ͡·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͨͦ ͔͔ͨͪͦ͋ͣ͡ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ 
˾͔͊ͫͫͣͦͭͪͤ͊ ͫͯ΅ͤͦͫͭΈ ͨͦͤΎ͙ͭΎ ζͯ ;͔͋ͤ͊Ύ Ή͙ͫͯͪͫ͟͟ΎηΦ ˽͙͍͔͔ͪ͒ͤ· ͙͔ͨͪͣͪ· 
Ή͙ͫͯͪͫͦͤͤ͟͟·ͻ ͊ͤ͘Ύ͙͚ͭ ͙ ͙͙͍ͨͪͦ͊ͤ͊ͪͦ͊ͤͦ͘͡ ͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ ͙͡;͔ͤͦͫͭͤͦ ͍͙͙͔ͪ͊ͭ͘ 
ͯ;͔͙͍ͤͦ͟Φ ˾͔͊ͫͫͣͦͭͪͤͦ ͨͦͤΎ͙͔ͭ ζΉ͟ ͙ͫͯͪͫͦͤͤ͟·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͙ͣͫͭͤͦͫͭη ͙ ͔ͫ͒͊ͤ͡ 
͍·͍ͦ͒ ͦ ͔͍͙͙͙ͤ͊ͫͣͦͫͭ͘ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍͔͔͙ͨͪͦ͒ͤΎ ͯ;͔͋ͤ·ͻ Ή͟ ͙͚ͫͯͪͫ͟ ͦͭ ͙ͤ͊͡;͙Ύ 
Ή͟ ͙ͫͯͪͫͦͤͤ͟·ͻ ͦ͋Ά͔͍ͭͦ͟Φ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͭ͊ͦͣͯ͟ ͍͙͒ͯ Ή͟ ͙͚ͫͯͪͫ͟Σ ͊͟͟ 
Ή͟ ͙ͫͯͪͫ͟Ύ-͔ͪͦͤͫͭͪͯ͟͟ͼ͙ΎΦ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: ͔͙ͣͭͦ͒͊͟ Ή͙ͫͯͪͫͦͤͤͦ͟͟ ͚͔͒Ύ͔ͭ͡ΈͤͦͫͭΣ͙ ͯ;͔͋ͤ͊Ύ Ή͙ͫͯͪͫ͟͟ΎΣ 
Ή͟ ͙ͫͯͪͫ͟Ύ-͔ͪͦͤͫͭͪͯ͟͟ͼ͙ΎΣ Ή͙ͫͯͪͫͦͤͤ͟͟·͚ ͔ͨͦͭͤͼ͙͊͡ ͔͙ͣͫͭͤͦͫͭΣ ͙͙ͫͭͦͪͦ͟-
͔͍͔ͪ͊͒͟;͔ͫ͊͟Ύ Ή͟ ͙ͫͯͪͫ͟ΎΣ ͔͙ͫͯͪͫ͟͟Ύ-͙͎ͪ͊Σ Ή͟ ͙ͫͯͪͫ͟Ύ-͔͍͙͔ͪͣ͟Σ Ή͟ ͙ͫͯͪͫͦͤͤ͊͟Ύ 
͎͍ͨͦ͒ͦͭͦ͊͟ ͔͎͎͍ͨ͒͊ͦͦ-͙͍ͨͪ͊ͭͦ͟͟Φ 

SUMMARY 
Dzekunov A. The educational excursion in the system of school and out-of-school 

education. 

The article is dedicated to the question of organization and realization of the 
educational excursions. The analysis of literary sources on issue of research is carried out. The 
essence of the concept ζeducational excursionη is considered. The types of educational 
excursions are pointed out and their typology is described. The examples of excursions are 
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ƎƛǾŜƴ ŀƴŘ ǘƘŜƛǊ ƛƴŦƭǳŜƴŎŜ ƻƴ ǇǳǇƛƭǎΩ ǇŜǊǎƻƴŀƭƛǘȅ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ŀƴŀƭȅȊŜŘΦ ¢ƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ 
excursions subject connection with the real events of the past and prominent events of 
present time is underlined.  

One of the main reasons that stipulated rare address to such form of activity as an 
excursion is a complication of preparation that needs much time and certain level of pedagogical 
qualification. However, this problem has a methodical aspect especially for today as the 
Ukrainian system of education does not have perfect methodology of planning, preparation and 
realization of excursions. The aim of this work is an attempt to attract attention to this problem 
and fill in the gap in the methodical providing of an excursion activity. 

The reconstruction of historical events, necessary for valued perception by the 
children of historical information is achieved by the use and corresponding interpretation of 
historical sources. Although traditional methodology of construction of excursion forbids to 
plug in a story object that cannot be seen, such form of an excursion, as the excursion-
reconstruction is built on a minimum of objects for direct contemplation. 

Any historical source can serve as a basis of an excursion: a few lines from literary work or 
letters of the contemporaries of studied events, bits and pieces of building or their image on 
photos or postal, any thing that belong to the studied period. Minimum information in 
ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ ǇǊƻŦŜǎǎƛƻƴŀƭƛǎƳ ƻŦ ŀ ƭŜŀŘŜǊ ƻŦ ǘƘŜ ƎǊƻǳǇ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ŀŘŘǊŜǎǎ ǘƻ ŎƘƛƭŘΩǎ 
fantasy and imagination allow creating the excursions of any excursion object.  

The creation of excursion text presumes taking into account sounding in the process of 
motion, breaking to pieces, that answer separate parts of activity, possibility of the interactive 
intermingling with children and employees of the establishments visited during an excursion. The 
right completed text diminishes or, even, fully destroys dependence of an excursion on the place 
of its realization, allowing conducting the excursions in the conditions of any locality. 

Key words: an excursion activity, an educational excursion, a form of organization of the 
educational process, an  excursion-game, historical and region-specific studies, didactic basis. 

 

̂˨˴ от:316.627ς057.87:373 
˻Φ ˻ Φ ̐ ͍͗ͦ͊ 

˱͙ͤͫͭͭͯͭ ͔ͨͪͦ͋ͣ͡ ͍͙ͻ͍ͦ͊ͤͤΎ ˹ˢ˽˹ ͙̂ͪ͊ͤ͟͝ 
 

˻ˣ˧˾̂˹́̂ˤˢ˹˹̒ ˻˾˥ˢ˹˱˭ˢ̇˱˯˹˻-˽˩˨ˢ˥˻˥˱̉˹ˮ̆ ̂˸˻ˤ  

̅˻˾˸̂ˤˢ˹˹̒ ˽˾˻˿˻̇˱ˢ˶̎˹˻˲ ˽˻ˤ˩˨˱˹˴ˮ ̂̉˹˱ˤ  

˭ˢ˥ˢ˶̎˹˻˻˿ˤ˱́˹˱̆ ˹ˢˤ̉ˢ˶̎˹ˮ̆ ˭ˢ˴˶ˢ˨˱ˤ 
 

̂ ͫͭ͊ͭͭ͜ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡  ͚͔͔͙ͭͦͪͭ;ͤͦ ͍ͦ͋͐ͪͯͤͭͦ͊ͤͦ ͔ͤͦ͋ͻ͒ͤ͜͜ ͭ͊ ͒ͦͫͭ͊ͭͤ͜ 
͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ ˸͔ͭͦ͒ͦͣ ͔͔͎ͫͨͪͭͤͦͦ͟ ͦͼͤ͜Ό͍͊ͤͤΎ ͒ͦ ͙ͤͻ 
͍͔͔͒ͤͫͤͦ͜Υ ͺ͍ͦͪͣͯ ͊ͤͤΎ  ͚ ͔ͺ͔͙͍͔ͭͤ͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ 
͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ˭˹˭Τ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ 
͋͊ͯ͘ΌͭΈͫΎ ͤ͊ ͍ͪ͊ͻ͍ͯ͊ͤͤ͜ ͍͍͙ͦ͜͟ͻ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
ͯ;͍ͤ͜Τ ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͙͔͙ͫͫͭͣ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͤ͊;͊͡Έ͙ͤͣ 
͊͊͒ͦͣ͘͟͡Τ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ͎͍ͦͪ͊ͤ͜ ͯ;͍ͤͫ͜Έ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͯ ͍͙͔ͪͦ͋ͤͤ͜͡ 
΄͟͜͡Έͤͦ͝ ͙͙ͨͦͭ͜͟͡ ΅ͦ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Τ ͍͔ͫͭͦͪͤͤΎ 
͙͔͙ͫͫͭͣ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͨͪͦͫͦͼ͊͜͡Έͤ͊ ͍͔ͨͦ͒ͤ͊͜͟Σ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦΣ ͯ;ͤ͜ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ 
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˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ̒͟ ͊ͤ͊͘͘;͔ͤͦ ͯ ͔ͨͪͦͭ͟͜ ˴ͦͤͼ͔ͨͼ͜͝ ͍͙ͪͦͭͯ͘͟ 

͍͙ͦͫͭ͜ ͤ͊ ͔ͨͪͦ͒͜ нлмр нлнр ͍ͪͦ͟͜Σ ͤ͊ ;͊ͫ͜ ζ͙͔ͫͫͭͣͤ͊ ͔ͪͺͦͪͣ͊ ͍͙ͦͫͭ͜Σ Ύ͊͟ 

ͣ͊Ί ͙͋ͯͭ ͔͔ͨͪ͒ͣͭͦͣ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͔ͦͤͫͤͫͯͫͯ͟Σ ͪͦͯͣͤͤ͘͜Ύ ͎ͭͦͦΣ ΅ͦ ͍ͦͫͭ͊͜  ͼ͔ 

͙ͦ͒ͤ ͘ ͍͙ͦͫͤͦͤͻ ͍͔͍͊͗͜͡ ͼ͙͍͊͘͜͜͡ͼ͚͎ͤͦͦ͜ ͨͦͫͭͯͨͯ ͚ ͔ͦͤͦͣ͟͜;͎ͤͦͦ 

͍͙ͪͦͭͯ͘͟η ώ6ϐΦ ˹͔ͦ͋ͻ͒ͤͦ͜ ͙͒ͦ͒͊ͭΣ ΅ͦ ͔͋͘ ͙͔ͨͪ͒ͤͤ͜͡Ύ ͍͎͙ͯ͊ ͒ͦ ͔ͨͪͦ͋ͣ͡ 

͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ ͜ ͍ͨ͒ͭ͜͜͟͜͡Σ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͍͙ͤ ͻ ͔ͫ͊ͣ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͔͎ͫͭͪ͊ͭ͜͝ 

͍͔͙ͨͦ͒ͤ͜͟Σ ζͼ͙͍͊͘͜͜͡ͼ͚͙͚ͤ͜ ͨͦͫͭͯͨη ͜ ζ͔ͦͤͦͣ͟͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟η ͔͍͙͒ͪ͗͊ 

͍͙͎͡Ύ͒͊ΌͭΈ ͔͙͍͙͙͒͊ͪ͊ͭͤͣ͟͡Φ ˨͡Ύ ͍͍ͫͭͦͦ͜͝ ͫͨ͜͡Έ͙ͤͦͭ ͍͙͍͙͙͊͗ͣ͡ ͨͦͫͭ͊ΌͭΈ 

ͫͯͫͨ͜͡Έͤ͜ ͙ͤͦͪͣΣ ͼͤͤͦͫͭ͜͜ ͭ͊ ͝ͻ ͔ͪ͊͊͘͜͡ͼ͜Ύ  ͍͙͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜ͻ ͫͭͦͫͯͤ͊͟ͻΣ ΅ͦ ͚ 

Ί ͨ͒͐ͪͯͤͭ͜Ύͣ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ύͯ͟ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ Ύ͟ 

͙͔ͫͫͭͣͯ ͫͦͼ͊͜͡Έͤͦ ͫͻ͍͊͡Έ͙ͤͻ ͚͒͜ ͜ ͍;͙͍ͤ͟͜Φ 

˻͔ͭ͗Σ ͯ ͔ͦͤͭͫͭ͟͟͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ˹͊ͼͦͤ͊͜͡Έͤͦ͝ ͔͎ͫͭͪ͊ͭ͜͝ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͤ͊ 

͔ͨͪͦ͒͜ ͒ͦ нлнм ͪͦͯ͟ ͭ͊ ͚ͣ͊͋ͯͭͤΈͦ͝ ˴ͦͤͼ͔ͨͼ͜͝ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͤ͊ ͔ͨͪͦ͒͜ 

нлмр нлнр ͍ͪͦ͟͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ͨͦͫͭ͊Ί ͙ͦ͒ͤͣ 

͘͜ ͍͙͍͙͊͗͡ͻ ͜ ͔ͨͪ΄ͦ;͔͎͍͙ͪͦͻ ͍͊͒͊ͤ͘ΈΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˨͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ 

͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ό˭˹˭ύ ͙ͤ͊ͣ ͙͋ͯ͡ ͍ͨͪͦ͊ͤ͊ͦ͊ͤ͘͜͡:ͦ 

ͨͦͤΎͭͭΎ ζ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦη ͭ͊ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦηΤ ͔͎ͨ͒͊ͦ-

͎͜;ͤ͜ ͍͙ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͔͙ͨͦ͒ͤ͜͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Τ ͍͍ͦ͜͟͜ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͙ͦͫͦ͋͡-

͍ͦͫͭ͜ ͯ;͍ͤ͜ ˭˹˭Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͯ ͍͙ͻ͍͚ͦͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͍;͙͔ͭ͡ΎΦ  

̂ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒͊͘͜͟ͻ ͙ͤ͊ͣ ͘ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͫͤͯ͜ΌͭΈ ͔͍ͨͤ͜ 

ͪͦ͋͗ͤͦͫͭ͘͜͜ ͯ ͭͯͣ͊͡;͔ͤͤ͜ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͨͦͤΎͭͭΎ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ 

͍͙ͯͣͦη ώ3ϐΦ ́͊͟Σ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ Ύ͟ ͫͯͯͨͤͫͭ͟͜Έ 

ͺ͍͊ͭͦͪ͟͜Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ Ύ͔͚ͦͫͭ͟ ό̐Φ ˿ ͤͤ͊͜͟͜ύΤ 

͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͔ͺ͔͙͍͔ͭͤ͟ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͔͙ͨͦͫͭ͊ͤ͡ͻ ͍͊͒͊ͤ͘Έ 

ό̐Φ ˴ ͙ͦͪ͘Ί͍͊ύΤ ͍͙ͦ͋ͫͭ͊ͤΣ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͫͯ͋ΩΊͭͤͦ͟-͙͍͊ͭͤͯ͟ ͙ͨͦ͘ͼ͜Ό ͙ͦͫͦ͋ͫ-

ͭͦͫͭ͜  ͍ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦͣͯ ͨͪͦͼ͔ͫ͜ ό˱Φ ˥ ͊͒͊͟͡Ύύ ͭ͊ ͍͙ͦ͋ͫͭ͊ͤ ͍͊͘Ίͣͦ͒͜͝ 

ͫͯ͋ΩΊ͍ͭ͟͜ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ό˿Φ ˽ ͍͍͊ͦ͡ύΤ ͊͋ͦ ͍͊͘Ίͣͦ͒͜͝ ͎ͦͪ͊ͤ͊͘͜-

ͼ͚͙ͤ͜ͻ ͺͦͪͣ  ͔͎͎ͨ͒͊ͦ͜͜;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ όˢΦ ˥ ͊͡ΊΊ͍͊ύΤ ͍͙ͦ͋ͫͭ͊ͤ ͔ͪ͊͊͘͜͡ͼ͜͝ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͺͯͤ͟ͼ͜͝ ό˥Φ ˨ ͔͍ͣ͒ͦ͊͜ύ ͭͦ΅ͦΦ ˽ͦ͒͜͡ΎΌ;͙ ͙ͨͦ͘ͼ͜Ό ˻Φ ˥ ͊ͤͦ͟͜͡͝ ώ1], 

͙ͣ ͎͍͙ͪͯͨͯ͊͘͡ ;͙͙ͦͭͪ ͤ͊ͨͪΎ͙ͣ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦΥ  

 ͺ͊ͭͦͪ͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ό͍͙ͻ͍ͦͤͦ͝ 

͙͔͙ͫͫͭͣ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ύΤ 

 ͺ͊ͭͦͪ͟ ͤ͊Ύ͍͙ͤͻ ͔͍ͪͫͯͪͫ͜Τ 

 ͺ͊ͭͦͪ͟ ͼ͔ͫͨͪ͜͡Ύ͍͎ͣͦ͊ͤͦͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͤͣ͜͜ ͨͪͦͼ͔ͫͦͣΤ 

 ͺ͙͊ͭͦͪ͟ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯΣ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͒ͦͫΎ͎͔ͤͤͤΎ 

͍͔ͨͦͫͭ͊ͤͦ͡͝ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦ͝ ͔͙ͣͭ ώ3]. 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

127 

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙΅͔͊ͤ͊͘͘;͔͎ͤͦͦ ͨ͒͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ 

͍͙ͯͣͦ͊ͣ ͪͦͯͣ͘͜Ίͣͦ ͫͯͯͨͤͫͭ͟͜Έ ͍͊͘Ί͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ ͍͙ͦ͋ͫͭ͊ͤΣ Ύ͟͜ 

͔͔͊͋ͨ͘͘;ͯΌͭΈͫΎ ͤ͊ ͍ͯͨͪ͊ͤͫ͜͡Έͦͣͯ͟ ͍ͪͤ͜͜ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͍͊ͨ͊ͤͦ͊ͤͦ͘͡͝ ͔͙ͣͭ 

͚ ͫͭͦͫͯΌͭΈͫΎ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔͎͎͙ͨ͒͊ͦ͊ͣ ͭ͊ ͝ͻ ͨͪͦͺ͔͚ͫͤͦ͜Ό ͒͜Ύ͡Έͤͫͭ͜ΌΣ ͊ ͭ͊ͦ͗͟ 

ͯ;ͤΎ͙ͣ ͭ͊ ͝ͻ ͒͜Ύ͡Έͤͫͭ͜Ό [3]Φ ˻͎ͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͣͦ͗ͯͭΈ 

͍͙ͫͭͦͫͯ͊ͭͫΎ ͔͍ͪͫͯͪͫ͜Σ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ  ͚͙͎ͣͦͤͭͦͪͤͯ͜ 

͚͒ͫͤ͘͜Ό͍͎͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ 

ˢͤ͊͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͒͗ͪ͡ ΅ͦ͒ͦ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ͔͔ͫͪ͒ ͙ͤͻ ;͔ͯͤ͜ ͙͍ͦͫͦ͋ͯ͡ 

͍͎ͯ͊ͯ ͍͔ͪͭ͊͘ΌͭΈ ͤ͊Υ ͍͔ͫͭͦͪͤͤΎ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ό˹Φ ˹ ͎͚͊͊;͔ͤͦ͟ύΤ 

͙͔ͨͦͫͤͤ͡Ύ ͍͙ͻ͍ͦͤͦ͝ ͍ͫ͊͒ͦͦ͟͡͝ ͍ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ 

͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ό˭˹˭ύ ό˿Φ ˽ Ίͭͯͻ͍ͦύΤ ͼ͔ͫͨͪ͜͡Ύ͍͙͚ͣͦ͊ͤ ͍͙͍ͨ͡ ͔ͪͺ͔͔͎ͪͤͭͤͦͦ 

ͦͭͦ;͔ͤͤΎ ͤ͊ ͎͙͍ͦͤͭͤͯ͟͜Σ ͙͍ͣͦͭ͊ͼ͚ͤͯ͜Σ ͔ͣͦͼ͚ͤͦ͜-͍ͦ͡Έ͍ͦͯ ͭ͊ ͍͔͍ͨͦ͒ͤͦͯ͜͟ 

ͫͺ͔͙ͪ ͯ;͍ͤ͜ ό˱Φ x ͔ͻύΤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͯͣͦ ͒͡Ύ ͫ͊ͣͦ͊ͭͯ͊͊͘͟͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 

͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ όˢΦ ˬ ͍ͯͪ͊͡Έ͍ͦΣ ̑Φ ˥ ͙͔ͨͨ ͔͚͔ͤͪͭͪΣ 

ˤΦ ˾ ͍ͯͫ͊ͦ͡ύΤ ͦͪ͜Ίͤͭ͊ͼ͜Ό ͍ ͨͪͦͼ͔ͫ͜ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͤ͊ ͪͦ͋ͦͭͯ ͘ 

͔ͣͦͼ͚ͤͦ͜-ͼͤͤͫͤͦ͜͜Ό ͫͺ͔ͪͦΌ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͚͔͒ͫͤͤͤ͘͜Ύ ͔͎͎͙ͨ͒͊ͦ͊ͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͔ͪͺ͔ͫ͟͜͡͝ ͯ;ͤΎ͙ͣ ͫͦͼ͊͜͡Έ͙ͤͻ ͤ͊͘;͔ͤΈ ͙ͭͻ ;͙ ͤ͜΄͙ͻ Ύ͍͙΅ ό́Φ ˴ ͍ͦͤ͒ͪ͊ͭͦ͊ύΤ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͍͊ͭͤͦ͟͝Σ ͫͯ͋ΩΊͭ͟-ͫͯ͋ΩΊͭͤͦ͟͝ ͍͊͘Ίͣͦ͒͜͝ ͔͎͎ͨ͒͊ͦ͊  ͚ ͯ;ͤΎ 

(˶ Φ ˴ ͊͊͡΄͙͍ͤͦ͊͟Σ ́Φ ˴ ͍ͦͤ͒ͪ͊ͭͦ͊); ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ΄͙͎ͪͦͦͦ͟ ͒͊ͨ͊ͦͤͯ͘͜ 

͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͍͙͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜ ό͙͒ͫͯͫ͟͜͝Σ ͔͎͙ͭͪͤͤ͜Σ ͍͒ͦ͜͜͡ ͭ͊ ͪͦ͡Έ͍ͦ͜ ͎͙ͪ͜Σ 

͔ͣͦ͒͡Ό͍͊ͤͤΎ ͙ͫͭͯ͊ͼ͚͜Σ ͫͦͼ͊͜͡Έ͔ͤ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ͭͦ΅ͦύΤ ͦͪ͜Ίͤͭ͊ͼ͜Ό ͺ͊ͻ͍͜ͼΎ 

͙ͫ ͔͙ͫͭͣ ͍ͫͯͨͪͦͦ͒ͯ ͍ ͨͪͦͼ͔ͫ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͤ͊ 

͔͔ͫͪ͒ͤΈ͍͍ͦͦ͜͟͜ ͙ͤͦͪͣ ͍͙ͪͦͭͯ͘͟ ͯ;͍ͤ͜  ͍ͪ͊͜ͻ͍ͯ͊ͤͤΎ ͝ͻ ͍͍͙ͦ͜͟ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 

(́ Φ ˴ ͍ͦͤ͒ͪ͊ͭͦ͊Σ ˿Φ ˽ Ίͭͯͻ͍ͦύ; ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͍͒ͨͦ͒ͤͦ͜͜͝ 

͍͙ͻ͍ͦͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͘ ͯ;ͤΎ͙ͣ ό˿Φ ˽ Ίͭͯͻ͍ͦύ. 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͭ͊ ͔͔͙ͭͦͪͭ;ͤͦ ͍͙ͦ͋͐ͪͯͤͭͯ͊ͭ ͔ͤͦ͋ͻ͒ͤ͜͜  ͚

͒ͦͫͭ͊ͭͤ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ 

͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ͔͔͙́ͦͪͭ;͔ͤ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ 

͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͨͪͦͼ͔ͫͯ ͍͙͎ͣ͊͊Ί ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 

͔ͣͭͦ͒ͯ ͔͔͙ͫͨͪͭͤ͟ͻ ͦͼͤͦ͜͟ ͒͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͚ͤ͊͋͜͡Έ΄ ͍͎͙͊ͦͣͻ ͜ ͤ͊͘;ͯ΅͙ͻ 

͍ͯͣͦΦ ́ͦͣͯ ͤ͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͙ͤ͊ͣ ͍͋ͯ 

͔͙͚ͫ͊͒ͤ͟͡ ͔͔ͨͪ͜͟͡ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦΣ ΅  ͦ ͍͋ͯ 

͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͯ ͺͦͪͣ͜ ͋͊ͤ͊͟͡ ͔͔͎ͫͨͪͭͤͦͦ͟ ͦͼͤ͜Ό͍͊ͤͤΎΦ ˨͡Ύ ͫ͊͒͊ͤͤ͟͡Ύ 

͔͔ͨͪͯ͜͟͡ ͙͍͙ͣͦ͗͡ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ˭˹˭ ͙ͤ͊ͣ ͋ͯͦ͡ ͍ͪ͊ͻ͍ͦ͊ͤͦ Ύ͟ ͎͍ͪͯͨͯ͊ͤͤΎ 

͍ͯͣͦ ͊͘ ;͙ͦͭͪͣ͊ ͺ͙͊ͭͦͪ͊ͣ͟Σ ͭ͊͟ ͜ ͤ͊ͨͪ͊ͼΌ͍͊ͤͤΎ ͤ͜΄͙ͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͘͜ 
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͙͒ͦͭ;͙ͤͻ ͔ͭͣΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͋ͪ͊͊ͫ͡Ύ ͒ͦ ͍͎͙ͯ͊ ͜Ίͪ͊ͪͻ͜;ͤ͊ ͍ͨͦ͋ͯ͒ͦ͊ ͙͔͙ͫͫͭͣ 

͍͙ͦͫͭ͜Σ Ύ͊͟ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ͍ͦͫͭͤͣ͜͜ ͨͪͦͼ͔ͫͦͣ ͤ͊ ͭͪΈͦͻ ͍ͪͤ͜ΎͻΥ 

͙ͤͫͭͭͯ͜ͼͦͤ͊͜͡ΈͤͦͣͯΣ ͍ͯͨͪ͊ͤͫ͜͡Έͦͣͯ͟ ͭ͊ ͔ͭͻͤ͜;ͤͦͣͯΦ 

˨ͦ ͋͊ͤͯ͟͡ ͔͔͎ͫͨͪͭͤͦͦ͟ ͦͼͤ͜Ό͍͊ͤͤΎ ͙͋ͯ͡ ͍͟͡Ό;͔ͤ͜ ;͙͙ͦͭͪ ͎͙ͪͯͨ 

͙ͭ͊͟ͻ ͍͙͍͙͊͗͡ͻΣ ͤ͊ ͤ͊΄ ͎ͨͦ͡Ύ͒Σ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ Ύ͟Υ 

1. ˽͔ͪ΄͊ ͎ͪͯͨ͊ όͺ͊ͭͦͪ͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͍͙ͻ͍͎ͦͤͦͦ 

͔͔͍͙ͫͪ͒ͦ΅͊ύ ς ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚ ͔ͺ͔͙͍͔ͭͤ͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ 

͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ˭˹˭Τ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚ ͔ͺ͔͙͍͔ͭͤ͟ 

ͺͯ ͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͍͙ͻ͍ͦͤͦ͝ ͙͔͙ͫͫͭͣ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Τ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚

͔ͺ͔͙͍͔ͭͤ͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͍͒ͦͪͦ͘ΩΎ͙ͫͨͪΎ͙͍͎ͭͦͦ͡ ͍ͦͫͭͤ͜Έ͎ͦͦ 

͔͔͍͙ͫͪ͒ͦ΅͊ ˭˹˭Τ 

2. ˨͎ͪͯ͊ ͎ͪͯͨ͊ ς ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ 

͋͊ͯ͘ΌͭΈͫΎ ͤ͊ ͍ͪ͊ͻ͍ͯ͊ͤͤ͜ ͍͍͙ͦ͜͟ͻ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͯ;͍ͤ͜Τ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎ  ͚

͍͙ͻ͍ͦ͊ͤͤΎΤ ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͫͤͯ͜Ό;͙ͻ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜ ΅ͦ͒ͦ 

ͺ͍ͦͪͣͯ͊ͤͤΎ  ͍ͤ ͙ͻ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Τ 

3. ͔́ͪͭΎ ͎ͪͯͨ͊ ς ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͙͔͙ͫͫͭͣ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ 

͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡Τ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ͎͍ͦͪ͊ͤ͜ 

ͯ;͍ͤͫ͜Έ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͯ ͍͙͔ͪͦ͋ͤͤ͜͡ ΄͟͜͡Έͤͦ͝ ͙͙ͨͦͭ͜͟͡ ΅ͦ͒ͦ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Τ ͯ;͊ͫͭΈ ͋͊ͭΈ͍͟͜ ͯ ͍͔ͭͦͪͤͤ͜ 

΄͟͜͡Έͤͦ͝ ͙͙ͨͦͭ͜͟͡Τ ͔ͣ͗ͫͭͦͪ͊͜͟͡Έͤ͊ ͍͊͘Ίͣͦ͒͜Ύ ͺ͊ͻ͍͜ͼ͍͜Σ ͙͒ͦͭ;͙ͤͻ ͒ͦ 

͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Τ 

4. ͔͍͔̉ͭͪͭ͊ ͎ͪͯͨ͊ ς ͫ ͍͔ͭͦͪͤͤΎ ͙͔͙ͫͫͭͣ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Τ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͔ͫͨͼ͍ͯͪͫ͟͜Σ 

͙͍ͨͪͫΎ;͔͙ͤͻ ͙ͨͭ͊ͤͤΎͣ ͍͒ͦͪͦ͘ΩΎ͔͔͔͋ͪ͗ͤͤ͘ΎΣ ͫͯͫͨ͜͡Έ͙ͤͣ ͤͦͪͣ͊ͣ ͜ ͼͤͤͦͫͭ͜ΎͣΣ 

͙͙ͣ͗ͦͫͦ͋ͫͭͫͤͣ͜͜ ͫͭͦͫͯͤ͊ͣ͟Τ ͎͍ͦͭͦͤͫͭ͜Έ ͯ;͙͔͍ͭ͜͡ ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ˭˹˭Τ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͙ͪͤ͘͜ͻ ͺͦͪͣ ͍͙ͻ͍ͦͤͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ό͍͙ͻ͍͙ͦͤͻ ͎͙ͦ͒ͤΣ ͔͎͍ͭͪͤͤ͜͜Σ ͔͍ͨͪͦͭ͟͜Σ ͙͍͒ͫͨͯͭ͜Σ ͔͍͒͋͊ͭ͜, ͊͟ͼ͚͜ ͭͦ΅ͦύΣ 

ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ˭˹˭Φ 

˨ͦ ͫ͊͒ͯ͟͡ ͔͔͍ͫͨͪͭ͟͜ ͙͋ͯ͡ ͊ͯ͘͡;͔ͤ͜ ͍͙͙ͫͨͪͦ͋ͭͤ͜͜͟ ͊͋ͦͪ͊ͭͦͪ͜͡͝ 

͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ˱͙ͤͫͭͭͯͭͯ ͔ͨͪͦ͋ͣ͡ ͍͙ͻ͍ͦ͊ͤͤΎ ˹ˢ˽˹ ͙̂ͪ͊ͤ͟͝ 

(7 ͦ ͫ͋͜Σ ͘ ͙ͤͻ о ͙͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ н ͙͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟ύ 

ͭ͊ ͍ͤ͊ͯͦ͟ͼ͜ ͘ ͤ͜΄͙ͻ ͍ͯͫͭ͊ͤͦ όу ͦͫ͋͜Σ ͘ ͙ͤͻ н ͙͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ 

4 ͟ ͙͙͊ͤ͒͒͊ͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟ύΦ ˻͔ͭ͗Σ ͎͊͊͘͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͔͔͍ͫͨͪͭ͟͜ ͫ͊͊͟͡͡ 

мр ͦͫ͋͜Σ Ύ͙͚ͫͤ͟͜ ͫ͊͒͟͡ ς 33,33 ҈ ͙͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ пл ҈ ͙͙͊ͤ͒͒͊ͭ͟ 

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ нсΣст ҈ ͙͊ͫͨͪ͊ͤͭ͜ ͭ͊ ͨͦ΄ͯ͊͟;͜Φ ˨͡Ύ ͦ͋ΩΊ͙͍ͭ͊͘͟͜ͼ͜͝ 

͔͔͎ͫͨͪͭͤͦͦ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͦͼͤ͜͟ ͔͔͍ͯͫͨͪͭ͟͜ ͍͋ͯ ͔͙͚͊͊͒ͤ͘͟͡ ͔ͦ͟ͺ͜ͼ͜Ίͤͭ 

͔͊͗ͤͦ͘͡ ͍͒͜ ͍͎ͤ͊ͯͦͦͦ͟ ͔ͫͭͯͨͤΎΥ ͒͡Ύ ͍͒ͦͭͦͪ͟͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟ ς мΤ ͒͡Ύ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

129 

͙͍͊ͤ͒͒͊ͭ͟͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟ ς лΣ рΣ ͒͡Ύ ͍͊ͫͨͪ͊ͤͭ͜͜  ͨ͜ ͦ΄ͯ͊͟;͍͜ ς 0,25. 

˾ͦ͋ͦͭ͊ ͔͔ͫͨͪͭ͊͟ ͨͦ͡Ύ͎͊͊͡  ͍ ͍ͪ͊ͤ͗ͯ͊ͤͤ͜ ͍͙΅͔͊ͤ͊͘͘;͔͙ͤͻ 

͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ 

ͯ;͍ͤ͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ ˭͊ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͔͔͎ͫͨͪͭͤͦͦ͟ 

ͦͼͤ͜Ό͍͊ͤͤΎ ͙͋ͯ͡ ͦ͋ͪ͊ͤ͜ ͭ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦΣ Ύ͟͜ ͙ͨͦͫ͜͡ ͯ 

͍ͫͦ͝ͻ ͎ͪͯͨ͊ͻ ͔ͨͪ΄͜ ͣͫ͜ͼΎΦ ́͊͟Σ ͯ ͔ͨͪ΄͚͜ ͎ͪͯͨ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

͍ͯͣͦ ͭ͊ͦ͟Ό ͍͙Ύ͍͙͊ͫ͡Ύ ͍ͯͣͦ͊ ζͺ͍ͦͪͣͯ͊ͤͤΎ ͜ ͔ͺ͔͙͍͔ͭͤ͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 

ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ˭˹˭η ό͎͊͊͘͡Έͤ͊ 

ͫͯͣ͊ ͍͋͊͜͡ ͘ ͯͪ ͊ͻ͍ͯ͊ͤͤΎͣ ͔ͦ͟ͺ͜ͼ͜Ίͤͭͯ ς моΣрύΤ ͯ ͎͚͒ͪͯ͜ ͎ͪͯͨ͜ ς 

ζ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ ͋͊ͯ͘ΌͭΈͫΎ ͤ͊ 

͍ͪ͊ͻ͍ͯ͊ͤͤ͜ ͍͍͙ͦ͜͟ͻ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 

ͯ;͍ͤ͜η ό͎͊͊͘͡Έͤ͊ ͫͯͣ͊ ͍͋͊͜͡ ς тΣрύΤ ͯ ͔͚ͭͪͭ͜ ͎ͪͯͨ͜ ς ζͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͙͔͙ͫͫͭͣ 

͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡η ͭ͊ ζ͙͍͊ͭ͊͘͟͜ͼ͜Ύ 

͒͜Ύ͡Έͤͦͫͭ͜ ͎͍ͦͪ͊ͤ͜ ͯ;͍ͤͫ͜Έ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͯ ͍͙͔ͪͦ͋ͤͤ͜͡ ΄͟͜͡Έͤͦ͝ 

͙͙ͨͦͭ͜͟͡ ΅ͦ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜η ό͎͊͊͘͡Έͤ͊ ͫͯͣ͊ 

͍͋͊͜͡ ͍͙Ύ͍͙͊ͫ͡Ύ ͍ͦ͒ͤ͊ͦͦ͟Ό ς ͨͦ ммΣрύΤ ͯ ;͔͍͔͚ͭͪͭ͜ ς ζ͍͔ͫͭͦͪͤͤΎ ͙͔͙ͫͫͭͣ 

͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ 

ͯ;͍ͤ͜η ό͎͊͊͘͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͍͋͊͜͡ ς 7). 

˻͔ͭ͗Σ ͔ͤͦ͋ͻ͙͙͒ͤͣ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ ͍͙ͯͣͦ͊ͣ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ˭˹˭ ͍͙ͤ͊ͤͦ͘ ͭ͊͟͜Υ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚͔ͺ͔͙͍͔ͭͤ͟ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ˭˹˭Τ 

͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ ͋͊ͯ͘ΌͭΈͫΎ ͤ͊ ͍ͪ͊ͻ͍ͯ͊ͤͤ͜ 

͍͍͙ͦ͜͟ͻ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͯ;͍ͤ͜Τ 

ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͙͔͙ͫͫͭͣ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͤ͊;͊͡Έ͙ͤͣ 

͊͊͒ͦͣ͘͟͡Τ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ͎͍ͦͪ͊ͤ͜ ͯ;͍ͤͫ͜Έ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͯ 

͍͙͔ͪͦ͋ͤͤ͜͡ ΄͟͜͡Έͤͦ͝ ͙͙ͨͦͭ͜͟͡ ΅ͦ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ 

ͯ;͍ͤ͜Τ ͍͔ͫͭͦͪͤͤΎ ͙͔͙ͫͫͭͣ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Φ 

˭͙͙ͯͨͤͣͦͫΎ ͋͜͡Έ΄ ͔͒ͭ͊͡Έͤͦ ͤ͊ ͚ͦ͗ͤ͟͜ ͘͜ ͙ͤͻΦ ̒͟ ͊ͤ͊͘͘;͔ͤͦ ͍ ˴ͦͤͼ͔ͨͼ͜͝ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ 

͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡, ͍ ͍ͯͣͦ͊ͻ ͍ͤͦͦ͝ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔ͪ͊͡Έͤͦͫͭ͜ ζ͔ͫͤͫͦͣ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ˭˹˭ Ί ͙͍͔ͯͣͦ͗ͤͤ͡͡Ύ 

͔ͪ͊͊͘͜͡ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͒͜͝Σ ͔ͨͦ͊͒ͤͦ͟͡͝ ͍ ͍ͦͫͤͦͯ ͍͔ͫͭ͊ͤͤ͡Ύ  ͚ ͍͙ͪͦͭͯ͘͟ 

͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ;ͤΎΤ ͔͎͍ͤͭͪͯ͊ͤͤ͜Ύ ͍ͫ ͜ͻ ͍͙ͻ͍͙ͦͤͻ ͍͙͍͍ͨ͜͡Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͙͙͒ͭͤͯΣ 

 ͯͼ͙͚ͫͤ͜͜͡ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͨͪͦͼ͔ͫΣ Ύ͙͚͟ ͔͔͊͋ͨ͘͘;ͯΊ ͔ͪ͊͊͘͜͡ͼ͜Ό ͔͚͒͜ ͜ ͍͊͒͊ͤ͘Έ 

͍͙ͻ͍ͦ͊ͤͤΎ ͚ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͔͎ͦͤͪͭͤͦͦ͟͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

͊͊͒ͯ͘͟͡η ώ7]. ˽͔͍͔͙͍͔ͪͤͭͤ ͍͙ͻ͍͔ͦͤ ͔͔͍͙ͫͪ͒ͦ΅͔ ͙ͣ ͎ͪͦ͘͡Ύ͒͊Ίͣͦ Ύ͟ 

ͯͨͦͪΎ͍͒ͦ͊ͤͯ͟ ͼͫͤͯ͜͜͡ ͫͯͯͨͤͫͭ͟͜Έ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͜ ͍͙ͦ͋ͫͭ͊ͤΣ 
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͍͊͘Ίͣͦ͒͜Ύ ͚ ͔͎ͤͭͪ͊͜ͼ͜Ύ Ύ͙͟ͻ ͔͔͊͋ͨ͘͘;ͯΊ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͯ ͭ͊ ͍͍ͨͪ͊ͦͯ 

͙ͨ͒ͭͪͣͯ͜͟ ͙ͪͦͪͭͭ͘͟Ύ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Σ ͒ͯͻ͍͎ͦͤͦͦ ͍͙ͪͦͭͯ͘͟  ͚

͙͗ͭͭΊ͚͔͒ͫͤͤͤ͘͜Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜Τ ͙ͫͨͪΎΊ ͍͙͔ͪͦ͋ͤͤ͡Ό ͔ͤΌ ͼ͎ͤͤͫͤͦͦ͜͜ ͍͔ͫͭ͊ͤͤ͡Ύ 

͒ͦ ͔͔ͫ͋Σ ͙͙ͨͪͪͦ͒ ͭ ͊ͫͯͫͨ͜͡Έ͍ͫͭ͊Τ ͍͔ͤ͜͡ΌΊ ͔͎͙͍ͤ͊ͭͤ͜ ͍͙͍͙ͨ͡ ͫͦͼͯͣͯ͜ ͤ͊ ͙͙͒ͭͤͯΦ 

˹͙͊ͫ͒͊ͣ͜͟͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͣ͊ΌͭΈ ͙ͫͭ͊ͭ 

͍͔ͫͭͦͪͤͤΎ ͔ͺ͔͙͍ͭͤͦ͟͝ ͍͙ͻ͍ͦͤͦ͝ ͙͔͙ͫͫͭͣ ˭˹˭Σ ͍͙ͨ͒͜΅͔ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜  ͚

͒͜Ί͍ͦͫͭ͜ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΤ ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͔͙ͤ͊͗ͤ͡ͻ ͍ͯͣͦ ͒͡Ύ 

͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͪͦͫͭ͊ͤͤ͘Ύ ͎ͦ͗ͤͦͦ͟ ͯ;ͤΎΣ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͭ͊ ͨͦ͒͊͡Έ΄͎ͦͦ 

ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎΤ ͍͔ͦͤͦͤͤ͡Ύ ͣͫͭͯ͘͜Σ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ 

͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͝ͻͤ͜ͻ ͔ͨͦͭͪ͋ ͭ͊ ͫͦͼ͊͜͡Έ͎ͤͦͦ 

͙͊ͨͭͯ͘Τ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͍͙ͻ͍͙ͦͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͙͗ͭͭΊ͍ͦ͝ ͚ ͫͦͼ͊͜͡Έͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ;͍ͤ͜Σ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Τ 

͎͋͊͊͘;͔ͤͤΎ ͔ͪͫͯͪͫͤͦ-ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜͝ ͭ͊ ͎ͨͪͦͪ͊ͣͤͦ-͔͙ͣͭͦ͒;ͤͦ͝ ͙͋͊͘ ˭˹˭ 

΄͡Ύͻͦͣ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͍͙ͻ͍͙ͦͤͻ ͎ͨͪͦͪ͊ͣΣ ͔͙ͣͭͦ͒;͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡  ͙͍ͨͦͫ͋ͤ͜͜͟͜Σ 

ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙ͫͨͪΎ͙͍͙ͭ͡ͻ ͍ͯͣͦ ͒͡Ύ ͍ͤ͊;͊ͤͤΎΣ ͍͙ͻ͍ͦ͊ͤͤΎ  ͚

͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͙͙͒ͭͤΤ ͙ͦͨͭͣ͊͘͜ͼ͜Ύ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͨͦͭͤͼ͊ͯ͜͡ ͺ͊ͻ͍͜ͼ͍͜ 

͔͍͒ͪ͗͊ͤͦ͝ ͙͔͙ͫͫͭͣ ͙͙ͨ͒ͭͪͣ͜͟ ͡Ό͙͙͒ͤ ό͔ͨͦ͗͗ͤ͊ ͦͻͦͪͦͤ͊Σ ͎͙ͦͪ͊ͤ 

͍ͨͪ͊ͦͨͦͪΎ͒ͯ͟Σ ͼ͙͍͜͡Έͤͦ͝ ͙ͦ͋ͦͪͦͤΣ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎΣ ͦͻ͙ͦͪͦͤ ͨͪ͊ͼ͜Σ ͦͻ͙ͦͪͦͤ 

͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ύ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͔͔͋ͨ͘;͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ 

͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͙͙͙͒ͭͤ ώ7ϐΦ ˤ͍͊͗͊ΊͣͦΣ ΅ͦ ͍͔ͫͭͦͪͤͤΎ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍ͦ-

͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͙ͫͨͪΎ͙͔ͭͣ ͍͔ͭͤͤ͜͡Ό  ͍͙͗ͭͭΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͤ͜΄͙ͻ 

͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Φ 

̂ͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ ͍ͪ͊ͻ͍ͦͯΌͭΈ ͍͍ͦ͜͟͜Σ 

͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͯ;͍ͤ͜ ̆̆˱ ͫͭͦͭͭ͜͡ΎΣ 

͔͔͊͋ͨ͘͘;͍͙͔ͯ͊ͭͣ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͔ͪͦ͋ͤͤ͡Ύ ͙͙͒ͭͤͦΌ ͍͊ͫͤͦ͡͝ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ 

͔ͣͦ͒͜͡ ͍͔͙ͨͦ͒ͤ͜͟ ͚ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ  ͍ ͙͍͙ͣͤ͜͡ͻ ͫͦͼ͊͜͡Έͤͦ-ͯ͟͡Έ͙ͭͯͪͤͻ 

͍ͯͣͦ͊ͻ ͫΈ͎͔ͦͦ͒ͤͤΎΦ ˭͎͊͊͡Έ͍ͤͦ͒ͦͣͦ͜Σ ΅ͦ ͒͡Ύ ͯͫͨ͜΄͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ  ͚

͍͙ͻ͍ͦ͊ͤͤΎ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ ͔ͭͪ͋͊ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͙ͭͨ ͍ͨͪͦ͒ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͙͙͙͒ͭͤΣ 

Ύ͙͚͟ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͝͝ ͍ͯ͜͟ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡Φ ́ͦͣͯ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍͙ͻ͍ͦ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ 

ͨͦ;͍͊ͭͦͦ͟͝Σ ͍ͦͫͤͦͤͦ͝ ͭ͊ ͫͭ͊ͪ΄ͦ͝ ΄͙ͦ͟͡ ͣ͊ΌͭΈ ͍͒ͪͤ͘͜͜Ύ͙ͭͫΎ ώ4ϐΦ ˴ͪͣ͜ ͼΈ͎ͦͦΣ 

͍ͨͪͦ͒ͤͦ͜Ό ͍͙͎ͣͦͦΌ ͒ͦ͋ͦͪͯ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎ ͣ͊Ί ͙͋ͯͭ ͍ͪ͊ͻ͍ͯ͊ͤͤΎ 

ͫͯ ;͙͊ͫͤͻ ͍͊ͫͦ͋͘͜ ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͒ͭ͜Έ͙ͣΦ ˿ͯ;͔͊ͫͤ ͫͯͫͨ͜͡Έ͍ͫͭͦ ς ͼ͔ 

ͫͯͫͨ͜͡Έ͍ͫͭͦ ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͯ Ύͦͣͯ͟ ͪͦͫͭ͊͘ΌͭΈ ͙͒ͭ͜Σ ͒͡Ύ Ύ͙͟ͻ 

ͼ͙ͺ͍ͪͦ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ς ͤͦͪͣ͊ ͍ͫͤͯ͊ͤͤ͜ΎΣ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍ͤ͊;͊ͤͤΎΦ ́ͦͣͯ 

ͻ͔͊ͪ͊ͭͪͤͦ͟Ό ͒͜Ύ͡Έͤͫͭ͜Ό ͒͡Ύ ͙ͤͻ ͫͭ͊͊͡ ͔͙͍ͤͭͪ͊ͭͤͫͭ͜͟͜Έ ͭ͊ ͎͙ͪ͜Φ ˻͔ͭ͗Σ Ύ͟΅ͦ 

͒͡Ύ ͨͦ;͍͊ͭͦͦ͟͝ ΄͙ͦ͟͡ ͍ͦͫͤͦͤͦΌ ͒͜Ύ͡Έͤͫͭ͜Ό Ί ͎͍ͪͦ͊͜Σ ͭͦ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͣ͊ΌͭΈ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͎͙ͪ͜ 
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͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͫͨͪΎ͍ͣͯ͊ͤͤΎΤ Ύ͟΅ͦ ͒͡Ύ ͍ͦͫͤͦͤͦ͝ ͭ͊ ͫͭ͊ͪ΄ͦ͝ ς ͦͣͯͤ͊͟͜͟ͼ͚ͤ͊͜Σ 

ͭͦ ͣ͊ΌͭΈ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͭ͊͟͜ ͔ͭͻ͎ͤͦͦ͜͡͝ Ύ͟ ͔ͨͪͦͭͤ͊͟Σ ͔͙͍͙ͦͭͤ͟͟͡ͻ ͍ͫͨͪ͊ 

ͭͦ΅ͦΣ Ύ͟͜ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͊ͯ͘͡;͔ͤͤΎ ͯ;͍ͤ͜ ͒ͦ ͯ;͊ͫͭ͜  ͍ͫͦͼ͊͜͡Έͤͦ ͤ͊͘;ͯ΅͙ͻ 

͔ͨͪͦͭ͊͟ͻ ͊ͫͯ͟͡Σ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Σ ͔ͫ͊͡ ;͙ ͣͫͭ͊͜Φ 

̂ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍͙ͨͪ͊ͦͻ ͔͒ͦͯͣͤͭ͊͟ͻΣ ΅ͦ ͔͎͔ͪ͊ͣͤͭͯ͡ΌͭΈ ͍ͦͫͭͤ͜Ό 

͒͜Ύ͡Έͤͫͭ͜Έ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ͫͯ;͊ͫͤ͊ ͙͔ͫͫͭͣ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό ͣ͊Ί 

͍͙͍͙ͪͦ͊ͭͫ͘Έ Ύ͟ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͊͟Σ Ύ͊͟ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ ͍͟͡Ό;͊Ί ͍ͫ ͜ͻ ͯ;͙͍͊ͫͤ͟͜ 

͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͭ͊ ͔͎͔ͪ͊ͣͤͭͯ͡Ί ͝ͻ ͒͜Ύ͡Έͤͫͭ͜Έ ͜ ͍͊͘Ίͣͦ͒͜ΌΦ 

͍̂͊͗͊ΊͣͦΣ ΅ͦ  ͍͎͍ͨ͒ͦͭͦ͜ͼ͜ ͚ ͪͦͪͦ͋͘ͼ͜ ΄͟͜͡Έͤͦ͝ ͙͙ͨͦͭ͜͟͡Σ ͪͦͨͦͪ͘Ύ͔͒͗ͤΈΣ 

͍ͤ͊͊͘͟͜ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ˭˹˭Σ ͍͙ͪͦͭͯ͘͟ ͎͍ͨͦͦ͒͗ͯ͊͡Έ͙ͤͻ ͔ͣͻ͍͊ͤͣ͘͜͜ ͯ ͍͙ͪ͜΄͔ͤͤ͜ 

͎͊͊͘͡Έ͙ͤͻ ͍͊͒͊ͤ͘Έ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͍͎͊ͦͣ͊ ͪͦ͡Έ ͣ͊Ί ͍͍͙͙͒ͦ͒ͭͫ͜Ύ 

͎ͪͦͣ͊͒ͫΈͦͫͭ͟͜ ͚ ͎ͦͪ͊ͤ͊ͣ ΄͟͜͡Έ͎ͤͦͦ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΦ ˿͔͊ͣ ;͔͔ͪ͘ ͙ͤͻ ͯ;ͤ͜ 

͍ͦͫͤͦͤͦ͝ ͭ͊ ͫͭ͊ͪ΄ͦ͝ ΄͙ͦ͟͡ ͣͦ͗ͯͭΈ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͊ͯ͘͡;͙͊ͭͫΎ ͒ͦ ͫͦͼ͊͜͡Έͤͦ 

ͤ͊͘;ͯ΅ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͋͘ ͯ;͊ͫͭ͜ ͯ Ύ͚͟͜ ͔͙͍͔ͤͣͦ͗͡ ͔ͺ͔͙͍͔ͭͤ͟ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚

͍͙ͪͦͭͦ͘͟ ͯ ͙ͤͻ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Φ  

˭͍͊͗͊Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͊͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͔͔ͫͨͪͭͤͦ͟͝ ͦͼ͙ͤ͜͟ ͍͙ͯͣͦ 

ζͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͙͔͙ͫͫͭͣ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͤ͊;͊͡Έ͙ͤͣ 

͊͊͒ͦͣ͘͟͡η ͜ ζ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ͎͍ͦͪ͊ͤ͜ ͯ;͍ͤͫ͜Έ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͯ 

͍͙͔ͪͦ͋ͤͤ͜͡ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜η ͍͙Ύ͍͙͙ͫ͡Ύ ͍ͪͤͦ͜ͼ͙͙ͤͤͣ͜Σ 

͒ͦͼ͜͡ΈͤͦΣ ͤ͊ ͤ͊΄ ͎ͨͦ͡Ύ͒Σ ͝ͻ ͔ͤ ͨͦΊ͍͙͒ͤͯ͊ͭΦ ˹͔ ͙͍͒͡Ύ;͙ͫΈ ͤ͊ ͔ͭΣ ΅ͦ 

ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͙͔͙ͫͫͭͣ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͤ͊;͊͡Έ͙ͤͣ 

͊͊͒ͦͣ͘͟͡ ͔͔ͨͪ͒͋͊;͊ΊΣ ͔ͦͪͣ͊͘͟Σ ͚ ͍͙ͪͦͭͦ͘͟ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͺͦͪͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ 

͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡Σ ͒ͦ Ύ͙͟ͻ ͔ͤ͊͗͊ͭ͡Έ ͎͙ͦͪ͊ͤ ͯ;͍ͤͫ͜Έ͎ͦͦ͟ 

͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΣ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͝ͻ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͋͊;͊ΊͭΈͫΎ ͤ͊ͣ ͍͙ͤ͊͒͘;͚͊ͤͦ 

͍͙͍͊͗ͦ͡Ό ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤͦΌ ͍ͯͣͦͦΌ ͯ ͍͙͔ͪͦ͋ͤͤ͜͡ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ 

͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ˭˹˭Φ ˢ͔͒͗Σ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍͙ͪͦͭͯ͘͟ ͔͍͙͒ͪ͗͊ 

͎͍͙͙ͦͦͤͣ͡ ͍͊͒͊ͤͤ͘Ύ͙ͣ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό Ί 

͍͙ͻ͍ͦ͊ͤͤΎ ͨͦͦͤͤ͟͜͡Ύ ͘͜ ͫͯͫͨ͜͡Έͤͦ ͤ͊͘;ͯ΅͙͙ͣ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͭ͊ ͣͦͪ͊͡Έͤͦ-

͒ͯͻ͍͙͙ͦͤͣ ͼͤͤͦͫͭ͜Ύ͙ͣΣ ͔ͤͦ͋ͻ͙͙͒ͤͣ͜ ͒͡Ύ ͍͙͔ͪͦ͋ͤͤ͡Ύ ͫͦͼ͊͜͡Έͤͦ ͤ͊͘;ͯ΅͙ͻ 

͔͎͚ͫͭͪ͊ͭ͜ ͍͔͙ͨͦ͒ͤ͜͟Φ ˿͔͊ͣ ͡Ό͙͒ͤ͊ ͘ ͨͪͦͫͦͼ͊͜͡ΈͤͦΌ ͍͔ͨͦ͒ͤͦ͜͟Ό 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͼ͙ͤͤͫͤͣ͜͜Σ ͍͔͙ͯͫ͒ͦͣͤͣ͜͡Σ ͍͍͒ͨͦ͒͊͜͜͡Έ͙ͤͣΣ ͙͍͙ͭͯͪ͋ͦͭͣ͡ 

͍͔ͫͭ͊ͤͤ͡Ύͣ ͒ͦ ͦ͗ͤͦ͟͝ ͡Ό͒ͫΈͦ͟͝ ͙ͦͫͦ͋Σ ͒ͦ ͡Ό͍͒ͫͭ͊ ͎͊͊ͦͣ͘͡Σ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ 

͙͙ͨͪͪͦ͒Σ ˭͔ͣ͜͡Σ ˤ͔͍ͫͫͭͯ͜. 

˿͙͔ͫͭͣ͊ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ 

͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ͔͔͊͋ͨ͘͘;ͯΊ ͎ͤͯ;͔͟ ͔͎͍ͪ͊ͯ͊ͤͤΎ ͤ͊ ͙ͣͤ͘͜ ͙͗ͭͭΊ͍͙ͻ ͍ͯͣͦ ͜ 

͔͙ͨͪͦ͋ͣ͡ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟Φ ˻͙͒ͤͣ ͘͜ ͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ ΄͡Ύͻ͍͜ ͼΈ͎ͦͦ Ί 

͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͚ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͎͙ͨͪͦͪ͊ͣ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜ ͭ͊ 

͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͜ ΄͟͜͡Έͤͦ͝ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͘ ͙ͨͭ͊ͤΈ ͍͊͒ͦ͊͟ͼ͜͝ 
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͔͍͔͙͍ͨͪͤͭͤͦ͝ ͍͙ͦͫͭ͜Σ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͫͯ͋ΩΊͭ͟-ͫͯ͋ΩΊͭͤͦ͟͝ ͍͊͘Ίͣͦ͒͜͝ ͘ ͋͊ͭΈ͙͊ͣ͟Σ 

ͯ;ͤΎ͙ͣΣ ͔͎͎͙ͨ͒͊ͦ͊ͣΣ ͎ͪͦͣ͊͒ͫΈ͙͙ͣ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ  ͚ ͔͍͙͙͒ͪ͗͊ͤͣ 

͍͙ͯͫͭ͊ͤͦ͊ͣΦ ́ͦͣͯ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͊͋ͦͪ͊ͭͦͪ͜͡͝ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ˹ˢ˽˹ 

͙̂ͪ͊ͤ͟͝ ͔ͪͦͪͦ͋ͤͦ͘͡ ͙ͨͦͫ͋ͤ͜͟ ζ˸͔͙ͭͦ͒͊͟ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ 

͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡η ώ5],  ͯ Ύͦͣͯ͟ 

͙͍ͪͦͪ͊͘͟ΌͭΈͫΎ ͔͔͙ͭͦͪͭ;ͤ͜ ͭ͊ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͜ ͙͊ͫ͊͒͘ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ 

ͤ͊ͨͪ͊ͼΌ͍͊ͤͤΎ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡Σ ͙ͦͨͫ͊ͤͦ ͔͙ͦͣͨͦͤͤͭ͟Σ 

͙͔ͪͭͪ͟͜͝ ͭ͊ ͙͙ͨͦ͊ͤ͘͟͟ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ ˭˹˭Σ ͒ͦ͋ͪ͊ͤͦ 

͔͙͙ͣͭͦ͒͟ ͒͡Ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͍ͨͦ͊ͤ͘͟͟͜ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Σ ͙͗ͭͭΊ͍͙ͻ 

ͼ͔͚ͤͤͦͫͭ͜Σ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͍͙͍͔͚͊ͫͭͦͫͭ͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜.  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ ͊͘ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͔͔͎ͫͨͪͭͤͦͦ͟ ͦͼͤ͜Ό͍͊ͤͤΎ ͔ͤͦ͋ͻ͙͙͒ͤͣ͜  ͚ ͙͒ͦͫͭ͊ͭͤͣ͜ 

͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ ͍͙ͯͣͦ͊ͣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ 

ͯ;͍ͤ͜ ˭˹˭ ͍͙ͤ͊͘;͔ͤͦΥ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚͔ͺ͔͙͍͔ͭͤ͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ 

͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ˭˹˭Τ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ 

͔ͭͻ͎͚ͤͦͦ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ ͋͊ͯ͘ΌͭΈͫΎ ͤ͊ ͍ͪ͊ͻ͍ͯ͊ͤͤ͜ ͍͍͙ͦ͜͟ͻ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 

͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͯ;͍ͤ͜Τ ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͙͔͙ͫͫͭͣ ͔͍͒ͪ͗͊ͤͦ-

͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡Τ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͒͜Ύ͡Έͤͦͫͭ͜ 

͎͍ͦͪ͊ͤ͜ ͯ;͍ͤͫ͜Έ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͯ ͍͙͔ͪͦ͋ͤͤ͜͡ ΄͟͜͡Έͤͦ͝ ͙͙ͨͦͭ͜͟͡ ΅ͦ͒ͦ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Τ ͍͔ͫͭͦͪͤͤΎ ͙͔͙ͫͫͭͣ ͍ͤ͊ͯͦͦ͟-

͔͙ͣͭͦ͒;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜Φ ̂ 

ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͨ͊ͤͯ͡ΊͭΈͫΎ ͍͍͙͙ͨͪͦ͊͒ͭ ͼ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ 

͍͙ͯͣͦ ͤ͊ ͋͊͘͜ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͙ͤͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͭ͊ 

͔͔͍͙͙ͨͪͪͭ͜ ͝ͻ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ 

ͣͦͦ͒͡΄ͦ͝Σ ͍ͦͫͤͦͤͦ͝ ͭ͊ ͫͭ͊ͪ΄ͦ͝ ΄͟͜͡. 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˥͙͊ͤ͊͟͡ ˻Φ ʕ Φ ˾ͦ ͡Έ ͙ ͔ͣͫͭͦ ͨͦͤΎ͙ͭΎ ζͦ ͎͙ͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ 

͍͙ͯͫͦ͡Ύη ͍ ͔͙͎͙ͭͪͣͤͦͦ͡;͔ͫͦͣ͟ ͔͊ͨͨ͊ͪ͊ͭ ͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͙ͤ͊ͯ͟ : ͊ ͍͔ͭͦͪͺΦ ͙͒ͫΦ ͤ͊ 
͙͙͔ͫͦͫ͊ͤ͟ ͯ;Φ ͔͔͙ͫͭͨͤ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟ Υ ͔ͫͨͼΦ моΦллΦлм ζ˻͋΅͊Ύ ͔͎͎͙ͨ͒͊ͦ͊͟Σ ͙͙ͫͭͦͪΎ 
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˿͊ͣ͊ͪ͊Σ нллф. ς мф ͫΦ  ˾͔ ͙͗ͣ ͒ͦͫͭͯͨ͊ :  

http:// www.dissercat.com/content/ rol-i-mesto-ponyatiya-organizatsionno-
pedagogicheskie-usloviya-v-terminologicheskom-apparate#ixzz349LHX8B7. 
2. ͍̐͗ͦ͊ ˻Φ ˻ Φ ˽͔͎͎͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ 

͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ κ ˻Φ ˻ Φ ̐ ͍͗ͦ͊ κκ ˿ͯ;͙͚͊ͫͤ ͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫΥ 
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˥Φ ˽ Φ ˽ ͍ͯͫͭͦͭ͊͜Σ ˻Φ ʕ Φ ˸ ͔͡Έ͙ͤ͊͟]. ς ˱ ͍͊ͤͦ-͍̅ͪ͊ͤͫ͟͜Έ͟ Υ ˹ˢ˱˾Σ нлмпΦ ς ʕ ͙ͨΦ 4. ς ˿ Φ 172ς174. 
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͔ͣͤ͜͜ ˸͙͙ͦ͟͡ ˥͎ͦͦ͡ΎΣ нлм4. ς Ѕ 6. ς ˿ Φ 182ς189. 

http://www.dissercat.com/content/rol-i-mesto-ponyatiya-organizatsionno-pedagogicheskie-usloviya-v-terminologicheskom-apparate#ixzz349LHX8B7
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4. ͍̐͗ͦ͊ ˻Φ ˻ Φ ̅ͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ Ύ͟ ͍ͯͣͦ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ 
ͯ;͍ͤ͜ [˩͔͙͚ͭͪͦͤͤ͟͡ ͔ͪͫͯͪͫϐ κ ˻Φ ˻ Φ͍̐͗ͦ͊ //  ˽͎͍͒ͦͭͦ͊͜͟ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͔ͪ͊͊͘͜͡ͼ͜͝ ˻͍͙ͫͤͦͤͻ 
ͦͪ͜Ί͙͍ͤͭͪ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜ мς11-͙ͻ ͍͊ͫ͟͜͡ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ : 
͔͡Φ ͘ ͋Φ ͤ ͍͊ͯͦͦ͟-͙ͨͪ͊ͭ͟;͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡ ͯ;͙͍͊ͫͤ͟͜ ˤ͔ͫͯͪ͟Φ ͤ͊ͯ͟Φ-ͨͪ͊ͭ͟Φ ͔͔ͤͭͪͤͭ͜-
ͦͤ͟ͺ͔͔ͪͤͼ͜͝Σ мр ͍ͭͪ͊ͤΦ нлмп ͪΦ ς ̆ ͍͊ͪ͟͜ Υ ͍̆͊ͪͫ͟͜Έ͊͟ ͔͊͊͒ͣ͟͜Ύ ͔͔͔͍ͤͨͪͪͤͦ͝ ͍͙ͦͫͭ͜Σ нлмпΦ ς 
˿Φ 11ς14. ς ˾ ͔͙͗ͣ ͒ͦͫͭͯͨͯ :  

http://conf -hano.at.ua/ 
5. ˴͙͙ͪ;͔ͤͦ͟ ˤΦ ˱ Φ ˸͔͙ͭͦ͒͊͟ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ;͍ͤ͜ 

͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ Υ ͙ͨͦͫ͋ͤ͜͟ κ ˤΦ ˱Φ ˴͙͙ͪ;͔ͤͦ͟Σ ˻Φ ˻ Φ ͍̐͗ͦ͊Σ 
˥Φ ˸ Φ ˨ ͙͔͊ͤͤͦ͟͡Σ ́Φ ʕ Φ ́ ͍͊ͪ͊ͫͦ͊. ς ̆ Φ Υ ́ͦ;͊͟Σ нлмпΦ ς мон ͫΦ 

6. ˴ͦͤͼ͔ͨͼ͜Ύ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͤ͊ ͔ͨͪͦ͒͜ нлмр нлнр ͍ͪͦ͟͜ ό͔ͨͪͦͭ͟ύ ώ˩͔͙͚ͭͪͦͤͤ͟͡ 
͔ͪͫͯͪͫϐΦ ς ˾ ͔͙͗ͣ ͒ͦͫͭͯͨͯ :  

mon.gov.ua/ img/zstored/ files/project_30102014.doc. 
7. ˴ͦͤͼ͔ͨͼ͜Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͔͙͍͎ͨͪͤͭͤͦͦ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ 

͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͍ ͍ͯͣͦ͊ͻ ͍ͤͦͦ͝ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔ͪ͊͡Έͤͦͫͭ͜ 
/ ˻ ͔ͪ͗ͻ͍ͦͫΈ͊͟ ˤΦ ˸ΦΣ ˴͙͙ͪ;͔ͤͦ͟ ˤΦ ˱ΦΣ ͍̐͗ͦ͊ ˻Φ ˻ΦΣ ͔̅͒ͦͪ;͔ͤͦ͟ ́ Φ .̐ // ˹͍͊ͯͦ͟͜ ͙͙͊ͨͫ͘͟Φ 
˿͔ͪ͜Ύ ζ˽͙ͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟η ό˹͙͗ͤͫ͜Έ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˸͙͙ͦ͟͡ 
˥͎ͦͦ͡Ύύ. ς ˹ ͙͗ͤ͜ Υ ˹˨̂ ͔ͣͤ͜͜ ˸͙͙ͦ͟͡ ˥͎ͦͦ͡ΎΣ нлмоΦ ς Ѕ 2. ς ˿ Φ 41ς48. 

˾˩˭̑˸˩ 
˩͍͗ͦ͊ ˻Φ s Φ ˻͍͙͔͋ͦͫͤͦ͊ͤ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͍͙͚ͯͫͦ͡ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ 

ͨͪͦͫͦͼ͙͊͡Έ͎ͤͦͦ ͍͔͔͙ͨͦ͒ͤΎ ͯ;͊΅͙ͻͫΎ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͋ͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤ. 
ˤ ͫͭ͊ͭΈ͔ ͙͙͍ͨͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͙ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ ͍ͦ͋ͦͫͤͦ͊ͤ· ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͙ 

͒ͦͫͭ͊ͭͦ;ͤ·͔ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͙ͯͫͦ͡Ύ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ 
ͨͪͦͫͦͼ͙͊͡Έ͎ͤͦͦ ͍͔͔͙ͨͦ͒ͤΎ ͯ;͊΅͙ͻͫΎ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͋ͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤΦ 
˸͔ͭͦ͒ͦͣ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͟ ͙ͤͣ ͔͔ͦͭͤͫͤ·Υ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ Ήͺͺ͔͙͍͔ͭͤͦ͟ 
͔͔ͦ͋ͫͨ;͔͙͔ͤ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͔͍͔͙͍͚ͨͪͤͭͤͦ ͍͙͔ͦͫͨͭ͊ͭ͡Έ͚ͤͦ ͔ͫͪ͒· ΄ͦ͟͡·Τ 
͍͔͔͙͔ͤ͒ͪͤ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍͙͙ͦͫͨͭ͊ͤΎΣ ͙͋͊ͪͯ͘Ό΅͙ͻͫΎ ͤ͊ ͯ;͔͔ͭ 
͍ͦͪ͊ͫͭͤ͘·ͻ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͙ͨͫͻͦͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͯ;͊΅͙ͻͫΎΤ 
ͯͨͦͪΎ͒ͦ;͔͙͔ͤ ͙͔ͫͫͭͣ· ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦ-ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͯ;͔͋ͤ·ͣ 
ͯ;͔͔͙͔ͪ͗͒ͤͣΤ ͙͍͙͊ͭ͊͘͟ͼ͙Ύ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͍ͦͪ͊ͤͦ ͯ;͔͙ͤ;͔͎ͫͦͦ͟ ͍͔͙ͫ͊ͣͦͯͨͪ͊ͤ͡Ύ ͍ 
͍·͔ͪ͊͋ͦͭ͟ ΄ͦ͟͡Έ͚ͤͦ ͙͙͙ͨͦͭ͟͡ ͨͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͨͪͦͫͦͼ͙͊͡Έ͎ͤͦͦ ͍͔͔͙ͨͦ͒ͤΎ 
;ͯ͊΅͙ͻͫΎΤ ͙͔ͫͦ͒͊ͤ͘ ͙͔ͫͫͭͣ· ͤ͊ͯ;ͤͦ-͔͙ͣͭͦ͒;͔͎ͫͦͦ͟ ͍͔͙ͫͦͨͪͦͦ͗͒ͤΎ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ 
ͨͪͦͫͦͼ͙͊͡Έ͎ͤͦͦ ͍͔͔͙ͨͦ͒ͤΎ ͯ;͊΅͙ͻͫΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͨͪͦͫͦͼ͙͊͡Έ͔ͤͦ ͍͔͔͙͔ͨͦ͒ͤΣ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ 
͍͙ͯͫͦ͡ΎΣ ͯ;͊΅͙͔ͫΎ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͋ͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤ 

SUMMARY 
Yezhova O. The justification of the organizational and pedagogical conditions of 

ŦƻǊƳŀǘƛƻƴ ƻŦ ǎǘǳŘŜƴǘǎΩ ǇǊƻǎƻŎƛŀƭ ōŜƘŀǾƛƻǊ ƻŦ ǎŜŎƻƴŘŀǊȅ ŜŘǳŎŀǘƛƻƴŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎΦ   
The article analyzes and theoretically justifies necessary and sufficient organizational and 

pedagogicaƭ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ŦƻǊƳŀǘƛƻƴ ƻŦ ǎǘǳŘŜƴǘǎΩ ǇǊƻǎƻŎƛŀƭ ōŜƘŀǾƛƻǊ ƻŦ ǎŜŎƻƴŘŀǊȅ ŜŘǳŎŀǘƛƻƴŀƭ 
institutions. The list of possible organizational and pedagogical conditions has been drawn up on 
the basis of the analysis of the theory and practice of educating the students. The organizational 
and pedagogical conditions are united into the following four groups: 

1. The first group (a factor of the effectiveness of internal educational environment): 
the formation and effective functioning of preventive educational environment of the school; 
the formation and effective functioning of the educational system the educational institution; 
the formation and effective functioning of the health of a favorable educational environment 
of the school. 

http://conf-hano.at.ua/
http://www.mon.gov.ua/img/zstored/files/project_30102014.doc
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2. The second group: the introduction of modern technologies of education, based on 
the age and individual psycho-physiological characteristics of the students; the introduction 
of interactive methods of training and education; streamlining the existing forms and 
methods of education in order to develop prosocial behavior. 

3. The third group: the regulation of the system of state and public administration 
institution; the increased activity of the student self-government bodies in the development 
of school policies on the formation of the sǘǳŘŜƴǘǎΩ ǇǊƻǎƻŎƛŀƭ ōŜƘŀǾƛƻǊΤ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ 
parents in establishing school policy; partnerships specialists, concerning the problem of the 
formation of prosocial behaviour. 

4. The fourth group: the creation of a system of scientific-methodical support of the 
formation of the students prosocial behavior; the introduction of special courses devoted to 
health care, social norms and values, interpersonal relationships; the willingness of the 
ǘŜŀŎƘŜǊǎ ǘƻ ǘƘŜ ŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊƻǎƻŎƛŀƭ ōŜƘŀǾƛƻǊ ƻŦ ǘƘŜ school; the development 
of various forms of educational activities (educational hours, trainings, projects, discussions, 
debates shares and so on), aimed at promoting pro-social behavior of the students at school. 

The expert estimates are considered to be the formation and effective functioning of 
preventive educational environment of the school; the introduction of modern technologies 
of education, based on the age and individual psycho-physiological characteristics of the 
students; the arrangement of the system of state-public management of the educational 
institution; the increased activity of the organs student self-government in developing a 
school policy on the formation of pro-social behavior of the students; the creation of a system 
of scientific-methodical support of the formation of pro-social behavior of the students. 

Key words: prosocial behavior, the organizational and pedagogical conditions, the 
students of secondary educational institutions. 
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˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  
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̂ ͫͭ͊ͭͭ͜ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͍͊ͭͦͪͫΈ͙͚͟ ͎ͨͦ͡Ύ͒ ͤ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͔͍ͣͤͭ͜͡ 
͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎ ͍ Ύͦͫͭ͟͜ ͊ͫͦ͋ͯ͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡ ͔͚͒ͭ͜-
͎͍ͦͦͨ͊ͭ͜͡Φ ˭͍͊ͨͪͦͨͦͤͦ͊ͤͦ ͊ͤ͊͘͜͡ ͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͔ͨͪͦ͋ͣͯ͡ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͦͫ͋͜ 
͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͘ ͭΎ͙͙͗ͣ͟ ͍͔ͣͦͤͤ͡Ί͍͙͙ͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣΦ 

˹͊ ͍ͦͫͤͦ͜ ͔͎ͭͪ͊ͭͯͪͤͦͦ͜͡ ͊ͤ͊ͯ͘͜͡ ͍͊ͭͦͪͦͣ ͨͦ͊͊ͤͦ͘͟ ͒ͦͼ͜͡Έͤͫͭ͜Έ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͔͔͔͍ͣͤͭ͜͡ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎΣ ͔ͦͪͣ͊͘͟Σ ͔͔͔͍ͣͤͭ͜͡ ͍͙͔͔͔ͨͪ͒͗ͤͤΎΣ ͒͡Ύ 
͍͔ͤ͊ͨͦͤͤͤΎ ͎͍ͨ͒ͦͭͦ͜;͎ͦͦ ͔͔ͨͪ͒΄͟͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͎͔͙ͦͦͨ͒͡;͙ͤͻ ͎ͪͯͨ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ  ͣ͜ ͍͙͊ͫͦͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͒ͦ΄͟͜͡Έ͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 

˴Ό͡;͍ͦ͜ ͍ͫͦ͊͡Υ ͍͔ͣͦͤͤ͡Ί͍͊ ͎͍ͨ͒ͦͭͦ͊͜͟Σ ͭΎ͗͟͜ ͨͦͪͯ΄͔ͤͤΎ ͍͔ͣͦͤͤ͡ΎΣ 
͍͙͔͔ͨͪ͒͗͊Ό;͔ ͍ͤ͊;͊ͤͤΎΣ ͔͔ͨͪͦ͋ͣͤ͡ ͍ͤ͊;͊ͤͤΎΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˱ͤͺͦͪͣ͊ͼ͚ͤͫͭ͜͜ΈΣ Ύ͟ ͍ͨͪͦ͒ͤ͊͜ ͔͔ͭͤ͒ͤͼ͜Ύ 
ͫͯ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͙͔ͨͦͫͤͤ͡Ύͣ ͪͦ͜͡ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ 
ͤ͊ͤ͘ΈΣ ͋͘͜͡Έ΄͔ͤͤΎͣ ͒ͦ͜͡ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͦͣͯͤ͊͟͜͟ͼ͚͜ ͯ ͚ͦ͗ͤ͟͜ ͍͚ͫ͊͒ͦ͟͜͡ 
ͫͯͫͨ͜͡Έͤͦ͝ ͤ͜ͺ͙ͪ͊ͫͭͪͯͭͯͪ͟Φ ˽͔ͦͣͭͤ͜ ͤ͜ͺͦͪͣ͊ͼ͚͔ͤ͜ ͙ͤ͊ͫ;͔ͤͤΎ ͔ͤ ͙ͦͣͤͯͦ͡ ͚ 
͍ͦͫͭ͜Σͯ ͔ͦͪͣ͊͘͟ ͒ͦ΄͟͜͡Έͤ ͯ͊ͤ͟͡,ͯ  ͯΎ͚͟͜ ͪͦ͡Έ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦͫͭ͜͜ Ί ͙͍ͦͫͦ͋ͦ͡Ό 
ͭ͊ ͔ͤͦ͒ͤͦͤ͊͘;ͤͦΌΦ 
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̇Ύ ͔͔ͭͤ͒ͤͼ͜Ύ ͣ͊Ί Ύ͟ ͙͙͍ͨͦͭͤ͘͜Σ ͭ͊͟ ͜ ͔͎͙͍ͤ͊ͭͤ͜ ͙ͤ͊ͫ͒͜͟͡ ͭͦͣͯΣ ΅ͦ ͘ 
͎ͦ͒ͤͦͦ ͋ͦͯ͟ ͤ͜ͺ͙͍͔ͦͪͣ͊ͭͤ ͙ͤ͊ͫ;͔ͤͤΎ ς ͼ͔ ͍͙ͯͣͦ ͍͙ͪͦͭͯ͘͟Σ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ 
͙ͨͫͻͦͺ͙͘͜;͙ͤͻ ͨͪͦͼ͔͍ͫ͜ ͙͙͙͒ͭͤΣ ͦ͒ͤ͊͟ ͘ ͤ͜΄͎ͦ ͦ ͋ͦͯ͟ ͔ͭ͊͟ ͙ͤ͊ͫ;͔ͤͤΎ 
͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͎͊͡Έ͍ͣͯ͊ͤͤΎ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙͙ͪͤͦͣ͊ͤͭͤͣ͘͜͜ 
͔͙ͣ͒͊ͨͪͦ͒ͯͭ͊ͣ͜͟ ό͔͔ͭ͡Σ ͍͔͒ͦ͜ ͭ͊ ͊ͯ͒ͦ͜ ͙͊ͫͦ͋͘ύ ͭ͊ ͍͙ͤ͊͒ͤͦͪͣͦͻ ͍͙͎ͣͦ ͘ 
͋ͦͯ͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ΄͟͜͡Σ ͤ͊ͫ͒ͦͣ͜͟͡ Ύ͙͟ͻ Ί ͙ͨͫͻ͜;͔ͤ  ͚ ͺ͙͘͜;͔ͤ 
͔͔͍͔ͨͪ͊ͤͭ͊͗ͤͤΎΣ ͔͒ͦͪ͘͜Ίͤͭ͊ͼ͜Ύ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͭ͊ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͙͍͍ͣͦͭ͜ 
͍ͤ͊;͊ͤͤΎ ;͔͔ͪ͘ ͔͍͍ͤ͒ͨͦ͒ͤͫͭ͜͜͜Έ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙͍͊ͨͭ͘͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͙͙͒ͭͤΦ 

˴ͦͤͼ͔ͨͼ͜Ύ мн-ͪ͜ ;ͤͦ͝ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡Σ ͤ͊ ͍ͦͫͤͦ͜ Ύͦ͟͝ 
͔ͪͺͦͪͣͯΊͭΈͫΎ ͔͍͒ͪ͗͊ͤ͊ ͙͔ͫͫͭͣ͊ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Σ ͔͔ͨͪ͒͋͊;͊Ί 
ͨͦ;͊ͭͦ͟ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘͜ ΄͔͙ͫͭͪ͜;͎ͤͦͦ ͍ͯ͜͟Φ ˽͙ͪ ͼΈͦͣͯ ͊ͤ͊͘͘;͊ΊͭΈͫΎΣ ΅ͦ 
͍͙ͤΎͭͦ͟ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͭ͜ ͙͒ͭ͜Σ Ύ͟͜ ͊͘ ͍͙͍͙ͫͤͦ͊ͣ͟ ͍͊ͪ͜͟͜͡  ͙ͨͫ͜ͻ͎͍ͦͦ͜͡ ͍͙Ύ͍͡ΎΌͭΈ 
͙ͦͤ͊͘͟ ΄͟͜͡Έͤͦ͝ ͔ͤͪͦͫͭ͘͜͜͡Φ ́ͦ͋ͭͦ ΄͟͜͡Έͤ͊ ͔ͪͺͦͪͣ͊ ͔͔ͨͪ͒͋͊;͊Ί 
͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜Ό ͔͚͒ͭ͜ ΄͔͙ͫͭͪ͜;͎ͤͦͦ ͍ͯ͜͟ ͊͘ ͎͍ͦͭͦͤͫͭ͜Ό ͒ͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ 
˿͔ͤͫ ͭ͊ͦ͟͝ ͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜͝ ς ͙ͤ͊͒͊ͭ ͔ͤͦ͋ͻ͒ͤͯ͜ ͔ͦͪ͟͟ͼ͚ͤͯ͜ ͎͒ͦͨͦͣͦͯ ͒ͭ͜ΎͣΣ Ύ͟͜ 
͍͙Ύ͍͙͙͡ ͔͚ͤ͒ͦͫͭ͊ͭͤ͜ ͍͙ͪͦͭͦ͘͟ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡Σ ΅ͦ͋ ͍͙͙ͫͭͦͪͭ ͔ͤͦ͋ͻ͒ͤ͜͜ 
͔͔͍͙ͨͪ͒ͯͣͦ ͒͡Ύ ͯͫͨ͜΄͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ ̂ ͔ͪ͊͡Έͤͦͫͭ͜ ͗ ͙ͫͭͯ͊ͼ͜Ύ ͊ͤ͊͒ͭͦ͘ ͔ͤ 
͔͒͊͜͡Έͤ͊Σ ͋ͦ ͔͒ͯ͗ ;͊ͫͭͦ ͋͊ͭΈ͙͟ ͔ͤ ͙ͨͪͫͯ͡ͻ͊ΌͭΈͫΎ ͒ͦ ͍͙͍͍ͫͤͦ͟͜ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͜ 
;͙ ͭͦ ͊͘ ͍͜ΎͤͤΎ͙ͣ ͙ͣͦ͒Σ ;͙ ͭͦ ͘ ͤ͜΄͙ͻ ͙͙ͦͫͦ͋ͫͭͻ ͍ͣͪͯ͊ͤ͜͟Έ ͍͒͒͊͜ΌͭΈ ͒ͦ ΄͙ͦ͟͡ 
΅͔ ͔ͤ ͎͍ͦͭͦͯ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͙͙͒ͭͤͯΦ ˻͙͍ͫͦ͋ͦ͡ ͫ͊͒ͤͦ͟͡Ό Ί ͫΈ͎ͦͦ͒ͤ͜΄ͤΎ ͍ͦͫͭͤ͜Ύ 
͙ͫͭͯ͊ͼ͜Ύ ͒͡Ύ ͔͚͒ͭ͜ ͘͜ ͭΎ͙͙͗ͣ͟ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͍͔ͣͦͤͤ͡ΎΣ ͦͫ͟͜͡Έ͙͟  ͍͎͋͊͊ͭΈͦͻ 
͔͎ͪͦͤ͊͜ͻ ͙̂ͪ͊ͤ͟͝ ͍͒ͫͯͭͤ͜͜ ͔ͫͨͼ͊͜͡Έͤ͜ ΄͙ͦ͟͡ ͒͡Ύ ͔͚͒ͭ͜ ͘͜ ́˽˸Σ ΅ͦ ͔ͤ ͒͊Ί ͤ͜ 
ͺ͊ͻ͍͜ͼΎͣΣ ͤ͜ ͋͊ͭΈ͊ͣ͟ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͋ͦͪͯ ͍͎͊͊͘͜͡Φ 

˭͍͊͗͊Ό;͙ ͤ͊ ͍͙΅͔͔͔ͨͪͪ͊ͻ͍ͦ͊ͤ͜ ͍͙ͯͣͦ ͫ͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͙ͨͭ͊ͤͤΎ 
͎͍ͦͭͦͤͦͫͭ͜ ͫͭ͊ͪ΄͙ͻ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͘͜ ͭΎ͙͙͗ͣ͟ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͍͔ͣͦͤͤ͡Ύ ͒ͦ 
͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡ Ί ͙͍ͦͫͦ͋ͦ͡ ͍͙͍͙͊͗ͣ͡Φ ˯͎ͦͦ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͙͎ͣ͊͊Ί 
͔͍͙͊͒͊ͭͤ͟ͻ ͊͘ͻ͍ͦ͒͜ ͜ ͍͊ͫͦ͋͘͜ ͒͡Ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͨͦͤͦͼ͙ͤͤ͜ͻ ͍ͯͣͦ 
͎͍ͦͭͦͤͦͫͭ͜  ͚ ͯͫͨ͜΄͎ͤͦͦ ͔͔ͨͪͻͦ͒ͯ ͔͚͒ͭ͜ ͊ͤ͊͘͘;͔ͤͦ͝ ͔͎͊ͭͦͪ͟͜͝ ͍͒͜ ͎͙ͪ ͭ͊ 
͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ ͙͚ͫͨͪͣ͊ͤͤΎ ͒ͦ ͤ͜΄͎ͦͦ ͍͙͒ͯ ͒͜Ύ͡Έͤͦͫͭ͜ ς ͤ ͍͊;͊ͤͤΎΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭͜ ͍ͫͭͯͨͦͣ ͙͙͙͒ͭͤ ͒ͦ ΄͙ͦ͟͡ ͤ͊ͫͭͯͨ͊Ί 
͊͋ͫͦ͡Όͭͤͦ ͍͙͚ͤͦ ͔ͭ͊ͨ ͝͝ ͙͗ͭͭΎΣ ΅ͦ ͍͙͎ͣ͊͊Ί ͙ͦͨͭͣ͊͡Έͤͦ͝ ͭ͊ ͍ͨͦͤͦͼͤͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟  ͍͔ͨͪͦ͒͜ ͫͭ͊ͪ΄͎ͦͦ ͒ͦ΄͟͜͡͡ΎΦ ˽͍ͦͤͦͼͤͤͦ͜ ͎͍ͦͭͦͦΌ ͒ͦ ͍ͤ͊;͊ͤͤΎ  ͍
΄ͦ͟͜͡ ͍͙Ύ͍͡ΎΊͭΈͫΎ ͭ͊͊͟ ͙͙͒ͭͤ͊Σ Ύͯ͟ ΄ͦ͊͟͡ ͙͍͔ͨͪͪͭ͊Ί ͔ͤ ͍ͦͤ͘͜΄͙ͤͣ͜ 
͔͙͊ͫͫͯ͊ͪ͊ͣ͟Σ ͊ ͙͍ͣͦ͗ͫͭ͜͡Ό ͙͍͙ͦͭͪͣͯ͊ͭ ͍ͤͦ͜ ͤ͊ͤͤ͘ΎΣ ͭͦ͋ͭͦ ς ͼ͔ ͙͙͒ͭͤ͊ ͘ 
͒ͦͫͭ͊ͭͤΈͦ ͍͙͔͙͙ͪͦͤͤͣ͘ ͍ͨͤ͊͊͘͜͡Έ͙͙ͤͣ ͔͔͙ͤͭͪͫ͊ͣ͜Φ ́͜͡Έ͙͟ ͙ͭ͊ͣ͟ ;͙ͤͦͣ 
ͤ͊͊͡΄͍͙͚ͭͦ͊ͤ ͒ͦ΄͟͜͡Έ͙ͤ͟ ͔͋ͯ͒ ͒ͦͫͭ͊ͭͤΈͦΌ ͣͪͦ͜Ό ͍͍͒ͨͦ͒͊͜͜͡Έͤͦ 
͍͙͙ͫͭ͊ͭͫΎ ͒ͦ ͍ͫͦ͝ͻ ΄͟͜͡Έ͙ͤͻ ͍ͦ͋ͦΩΎ͍͘͟͜ [9]. 

˽͔ͪͦͭ, ͎ͦ͒ͤͦͦ ͋͊͗͊ͤͤΎ ͙͋ͯͭ ΄ͦ͟͡Ύ͔ͪͣ ͜ ͔͚͎ͫͪͦͤͦͦ͘ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ 
͍ͤ͊;͊ͤͤΎ ͍͙Ύ͍͡ΎΊͭΈͫΎ ͔ͤ͒ͦͫͭ͊ͭͤΈͦΣ ͦͫ͟͜͡Έ͙͟ ͤ͊ͫͭͯͨͤͦΌ ͔ͤͦ͋ͻ͒ͤͦ͜Ό 
͍ͯͣͦͦΌ Ί ͍͔ͫ͒ͦͣ͜ ͔͍ͪͯ͊ͤͤ͟Ύ ͍ͫͦΊΌ ͍͔ͨͦ͒ͤͦ͜͟ΌΣ ͔ͦͪͣ͊͘͟Σ ͍ͫͦΊΌ 
͍ͨͤ͊͊͘͜͡ΈͤͦΌ ͒͜Ύ͡Έͤͫͭ͜ΌΣ ͍͙͍ͨͦͣ͡ ͝͝ ͤ͊ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͒͊͘;Φ ˢ ͼ͔ 
ͫͭ͊Ί ͙͍͙ͣͦ͗ͣ͡Σ Ύ͟΅ͦ  ͍͙͙͙͒ͭͤ ͫ͊͊ͫ͟͡͡Έ ͜Ίͪ͊ͪͻ͜;ͤ͊ ͙͔ͫͫͭͣ͊ ͙͍͍ͣͦͭ͜Σ ΅ͦ 
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͍͒ͦͦ͘͡ΎΊ ͨ͒ͨͦͪ͜Ύ͍͍͙͒ͦͯ͊ͭ͟ ͙ͦͫͦ͋ͫͭͫͤ͜͜ ͙ͫͨͦͤͯ͟ ͋͜͡Έ΄ ͤ͊͘;͙͙ͣͣ ͚͙ͫͭͣ͜͟ 
ͼ͜͡Ύͣ ͜ ͤ͊ͣͪ͊ͣ͜Φ 

˿ͯ;͊ͫ ͤ͊ ΄ͦ͊͟͡ ͪͦͨͦ͘;͙ͤ͊Ί ͍ͤ͊;͊ͤͤΎ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͎ͭͦͦΣ ΅ͦ ͙͒ͭ͜Σ Ύ͟͜ 
͙ͨͪͻͦ͒ΎͭΈ ͒ͦ ͔ͨͪ΄͎ͦͦ ͊ͫͯ͟͡ ͍͔͗ ͣ͊ΌͭΈ ͔͍͙͚ͨͤ ͍͔ͪͤ͜Έ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͭ ͊
͍͙ͤ͊;ͦ͟Σ ͊ ͎͍͔ͦͦͤ͡ ς ͘ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͍͎͙ͯ͊Σ ͍͙͔͙ͪͦͤͤͣ͘ ͙͚ͫͨͪͤΎͭͭΎͣ ͜ 
͙͔ͣͫͤͤ͡ΎͣΣ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ ͙͔͙͍͙ͫͫͭͣ͊ͭͯ͊ͭ͘  ͚ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͙ͦͭͪͣ͊ͤͯ 
ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͍͍͙ͦ͋ͣͪͦͯ͊ͭ͜͟ ͭ ͊ ͺ͍͙ͦͪͣͯ͊ͭ ͔ͦͤͪͭͤ͟͟͜ ͍͙͍͙ͫͤͦ͟Φ ́͊͊͟ 
͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙͍ͫͯ͊Ί ͔͍ͨͤ͜ ͍͙͎͙ͣͦ ͒ͦ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͨͦ͊ͯ͘͟Ί 
ͫͭͯͨͤ͜Έ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͎͍ͦͭͦͤͦͫͭ͜ ͙͙͙͒ͭͤ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡Φ 

˽ͦͤΎͭͭΎ ζ͎ ͍ͦͭͦͤͫͭ͜Έη ͯ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ 
Ύ͟ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͔ͪͯ͘͡Έͭ͊ͭ ͎͊͊͘͡Έͤͦ͝ ͭ ͔͊ͫͨͼ͊͜͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ ΄͙ͦ͟͡Σ ͫͯ-
ͯͨͤͫͭ͟͜Έ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͙͙͙͒ͭͤΣ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͯͫͨ͜΄͙͚ͤ ͔͔ͨͪͻ͒͜ ͒ͦ ͙͔ͫͫͭͣ͊-
͙ͭ;͎ͤͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΥ ͙͍͙͚ͭͪ͊͡ ;͙ ͦͪͦͭͦ͟͟;͙͚͊ͫͤ ͙ͨͫͻ͜;͙͚ͤ ͫͭ͊ͤ ͎ͦ-
͍ͭͦͤͦͫͭ͜ ͎ͦͪ͊ͤͣͯ͘͜ ͒ͦ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍ͨͤ͊͊͘͜͡Έͤ͊ ͙͍͊ͭͤͫͭ͟͜Έ ͙ͦͫͦ͋ͫ-
ͭͦͫͭ͜ ͍ͤ͊ͫ͒ͦ͜͟͡ ͙͍ͯͨͯ͡ ͔͔͍͙ͫͪ͒ͦ΅͊  ͚͍͙ͻ͍ͦ͊ͤͤΎ ͤ͊ ͍ͤͯͭͪ͜΄ͤ͜ ͙͙ͫ͡Σ ΅ͦ ͍ͯͣͦ͘-
͡ΌΊ ͒͊ͭͤͫͭ͘͜Έ ͙͙͙͒ͭͤ ͒ͦ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͣͫͭͦͣ͘͜ ͔ͦͤͪͭͤͦ͟͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ώнΤ 9, 12]. 

˽ͦͤΎͭͭΎ ζͨ ͎͍͒ͦͭͦ͊͜͟ ͔͚͒ͭ͜ ͒ͦ ΄͙ͦ͟͡η ͊ ͋ͦ ζͨ ͎͍͒ͦͭͦ͊͜͟ ͒ͦ 
ͨͦ͒͊͡Έ΄ͦ͝ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜η  ͍ ͒ͦ΄͟͜͡Έ͚ͤ͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͚ ͔͎͎ͨ͒͊ͦ͜ͼ͜ 
ͨͦ;͍͊ͭͦͦ͟͝ ΄͙ͦ͟͡ ͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ͎͍͙͚ͦͪ͊ͤͦ͊ͤ͘͜Σ ͼ͔ͫͨͪ͜͡Ύ͍͙͚ͣͦ͊ͤ ͨͪͦͼ͔ͫ 
͍͊ͫͦ͘ΊͤͤΎ ͙͙͒ͭͤͦΌΣ Ύ͟ ͫͯ͋ΩΊͭͦͣ͟Σ ͍͙ͤͦͻ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͘͜ ͎͒ͦͨͦͣͦͦΌ 
͙͒ͦͪͦͫ͡ͻ ;͙ ͚ͫ͊ͣͦͫͭͤͦ͜Τ ͔ͫ͊͒ͤ͟͡ ͍͔ͯͭͦͪͤͤΎΣ ͫͭͪͯͭͯͪ͊͟ Ύ͎ͦͦ͟ ͍͟͡Ό;͊Ί 
͎͊͊͘͡Έͤͯ ͭ͊ ͔ͫͨͼ͊͜͡Έͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͒ͦ ΄͙ͦ͟͡ ͚ ͦͻͦͨ͡ΌΊ ͍ͫ͜ ͫͺ͔͙ͪ ͒͜Ύ͡Έͤͦͫͭ͜ 
͙͙͙͒ͭͤΦ ̇͜ ͍ͫ͊͒ͦ͟͜͡ Ί ͍͊͘Ί͍͔͙͙ͣͦͯͣͦͤͣ͘͡Σ ͻͦ;͊ ͦ͗ͤ͊͟ ͘ ͙ͤͻ ͣ͊Ί ͍ͫͦΌ 
͙ͨͫͻ͎ͦͦ͜͡;ͤͯ ͚ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͔ͫͨͼ͙ͺͯ͜͟ ό˸Φ ̅͜ͼͯ͊͡ύΦ ˻Φ ˿ ͍͊;͔ͤͦ͟ ͙͒ͺ͔͔ͪͤͼ͜ΌΊ 
͎͊͊͘͡Έͤͯ όͺ͙͘͜;ͤ͊Σ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͊Σ ͍͔ͣͦͤͤ͡Ί͍͊Σ ͙ͦͫͦ͋ͫͭͫͤͦ͜-͍ͦ͡Έ͍ͦ͊ 
͎͍ͦͭͦͤͫͭ͜Έύ ͜ ͔ͫͨͼ͊͜͡Έͤͯ ό͍͊ͫͦ͘ΊͤͤΎ ͔͔͙ͨͪ͒ͣͭͤͻ ͤ͊ͤ͘ΈΣ ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟ύ 
͎͍ͨ͒ͦͭͦͯ͜͟ ͒ͦ ΄͙ͦ͟͡ [9, 10]. 

˹͙͊͘͟ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍ͤ͊ͯͦ͟ͼ͍͜ ό˿Φ ˴ ͯ͊͡;͍ͫ͟͜Έ͊͟Σ ˿Φ ˶ ͙͍͊͒ͪ͜Σ 
˿Φ ˸ ͙͔͊ͫͣͤͦ͟͟ ͭ ͊ ͤ͜ΦύΣ Ύ͟͜ ͍͙͍;͙͊͡ ͙ͨͫͻ͎ͦͦ͜͡;ͤͯ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ ΄͟͜͡Έ͎ͤͦͦ 
͍ͤ͊;͊ͤͤΎΣ ͍͙͙͙͒͜͡͡ ͭ͊͟͜ ͝͝ ͔͙ͦͣͨͦͤͤͭ͟Υ ͣͦͪͺ͎͔͔͙ͦͤͭ;ͤͯ όͫͭ͊ͤ ͍͒ͦͪͦ͘ΩΎΣ 
͍͔ͪͤ͜Έ ͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ύΣ ͙ͨͫͻ͎ͦͦ͜͡;ͤͯ ό͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͊Σ ͔ͣͦͼ͚ͤͦ͜-͍ͦ͡Έ͍ͦ͊Σ 
͙͍ͣͦͭ͊ͼ͚ͤ͊͜ ͫͺ͔͙ͪύΣ ͫͦͼ͊͜͡Έͤͯ όͫͦͼ͊͜͡Έͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΣ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ 
͍͙ͤ͊;͙͟ύ ͎͍ͦͭͦͤͫͭ͜ΈΦ ˹Φ ˥ ͯͭͤ͊͟͜Σ ͪͣ͟͜ ͍͙΅͔ ͊ͤ͊͘͘;͔͙ͤͻ ͍͙ͫ͊͒ͦ͟͡ͻΣ ͍͙͒͜͡ΎΊ 
ͭ͊ͦ͗͟ ͍͔ͣͦͤͤ͡Ί͍ͯ ͎͍ͦͭͦͤͫͭ͜ΈΣ Ύ͊͟ ͔͔ͨͪ͒͋͊;͊Ί ͚͒ͦͫͭ͊ͭͤ͜ ͍͔ͪͤ͜Έ ͍͙ͪͦͭͯ͘͟ 
͎ͯͫͤͦͦ ͍͔ͣͦͤͤ͡ΎΣ ͊ ̐Φ ˽ ͪͦͫͯͪ͊͟ ͒ͦ͒͊Ί ΅͔ ͚ ͙ͨͫͻ͎ͦͦ͜͡;ͤͯ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ [7]. 

˻͔ͭ͗Σ ͯͫͨ͜΄͔ͤ ͍ͤ͊;͊ͤͤΎ  ͍΄ͦ͟͜͡ ͙͍͔ͣͦ͗͡ ͙͡΄͔ ͊͘ ͍͙ͯͣͦΣ Ύ͟΅ͦ ͤ͊ 
͔ͣͦͣͤͭ ͍ͫͭͯͨͯ ͒ͦ ͔ͤ͝ ͙͙͒ͭͤ͊ ͘ ͍͔ͣͦͤͤ͡Ί͍͙ͣ ͨͦͪͯ΄͔ͤͤΎͣ ͤ͊͋ͯ͊͡ 
͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜Σ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦΣ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͭ͊ ͺ͙͘͜;͎ͤͦͦ 
͍ͪͤ͜Ύ ͍͙ͪͦͭͯ͘͟Σ ΅ͦ ͔͔͊͋ͨ͘͘;͙ͭΈ ͝͝ ͊͒͊ͨͭ͊ͼ͜Ό ͒ͦ ΄͙ͦ͟͡Φ ́ͦ͋ͭͦΣ 
͍͔͔ͤͭͫͤ͟͜ͼ͜ΊΌ ͍ͫ Έ͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͔ͨͪͦ͒ͯ͜ Ί ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ 
͎͍ͦͭͦͤͫͭ͜Έ ͙͙͙͒ͭͤ ͒ͦ ΄͙ͦ͟͡Φ ͔̆͊ͪ͊ͭͪͤͦ͟Ό ͙ͪͫͦΌ ͼΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜ Ί ͒͊ͭͤͫͭ͘͜Έ 
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ͨ͒ͨͦͪ͜Ύ͍͒ͯ͊ͤͤ͟Ύ ͙͍͍ͣͦͭ͜ ͍͊ͫͤͦ͡͝ ͍͔͙ͨͦ͒ͤ͜͟Φ ͔̇ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͙͙͒ͭͤ͜ 
͔͍͙ͪͯ͊ͭ͟ ͍ͫͦΊΌ ͍͔ͨͦ͒ͤͦ͜͟ΌΣ Ύ͊͟ ͔ͤͦ͋ͻ͒ͤ͊͜ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͍͟͡Ό;͙͊ͭͫΈ ͯ 
ͫͨ͜͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͙͚͙ͨͪͣ͊ͭ ͙͔ͫͫͭͣͯ ͍͙͎ͣͦΣ Ύͯ͟ ͍͙ͫͭ͊ͭΈ ΄ͦ͊͟͡  ͚ ;͙͔ͯͭ͡ΈΦ 
˨͍ͦ͜͡Έͤͫͭ͜Έ ͍͔͙ͨͦ͒ͤ͜͟ ς ͙ͦ͒ͤ ͘͜ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͙͍ͨͦ͊ͤ͘͟͟͜ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ 
͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡Φ ˶Φ ˣ͍͙ͦ͗ͦ; ͍͍͊͗͊Ί ͙ͦ͒ͤͣ ͘͜ ͙͔͍ͪͭͪ͟͜͝ ͊͒͊ͨͭ͊ͼ͜͝  ͚
͎͍ͦͭͦͤͦͫͭ͜ ͙͙͙͒ͭͤ ͒ͦ ΄͙ͦ͟͡ ς ζ͍ͤͯͭͪ͜΄ͤΌ ͙ͨͦ͘ͼ͜Ό ΄ͦ͟͡Ύͪ͊ηΦ ͔̇ 
͙ͨͫͻ͎ͦͦ͜͡;͔ͤ ͍͍͔ͤͦͦͯͭͦͪͤͤΎ ͍͙͙ͤ͊͟Ί ͍ ͤ͟͜ͼ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͭ ͊Ί ͍ͫͨ͊ͦͣ͡ 
͍͒ͦͻ ͔ͨͦͭͪ͋ ς ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͭ ͔͙͊ͨͦͭͪ͋ ͍ ͍ͫͨͯ͊ͤͤ͜͟͜͡ ͘ ͙͒ͦͪͦͫͣ͡ ͤ͊ ͍ͤͦͦͣͯ 
͍ͪͤ͜͜Φ ˿͔͊ͣ ͨͦΊ͒ͤ͊ͤͤΎ ͼ͙ͻ ͍͒ͦͻ ͔ͨͦͭͪ͋ ͍͒ͦͦ͘͡ΎΊ ͙͙͒ͭͤ͜ ͍ͫ͒ͦͣͦ͜ 
ͺ͍͙ͦͪͣͯ͊ͭ ͍ͫͦ͝ ͙ͤ͊ͣͪ͜  ͚ͼ͜͜͡ ͭ͊ ͍͙Ύ͍͡ΎΊͭΈͫΎ  ͍͒ ͍ͦ͜͡Έ͚ͤ͜ ͍͔ͨͦ͒ͤ͜ͼ͜ ώпΣ млϐΦ 

˹͍͔͊ͯͦ͟ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ  ͚͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͍͎ͦͣͯͤ͊ͭͤͦͦ͟͜͟ ͔ͦͣͨͦͤͤͭ͊͟ 
͍͔ͣͦͤͤ͡Ί͍ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ όˤΦ ͙́΅͔ͤͦ͟ύ ͭ͊ ͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜Ύ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ 
͔ͣͻ͍͊ͤͣ͘͜͜ ͍͔ͣͦͤͤ͡Ύ ͤ͊ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͍͔ͣͦͤͤ͡Ί͍͜  ͚͎͊͊͘͡Έͤͦͺͯͤ͟ͼͦͤ͊͜͡Έͤ͜ 
ό̐Φ ˿͍͙ͦ͋ͦͭͦ;ύ ͨͦ͊ͯ͘͟Ί ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͊ͤ͊ͯ͘͜͡ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͔͒ͺ͔͍ͭ͟͜ ͔ͤ 
͙͡΄͔ ͤ͊ ͍͙Ύ͍͔ͤͤ͡Ύ ͍ͦͤ͘͜΄ͤ͜ͻ ͝ͻ ͨͪͦΎ͍͍͜ ͯ ͍͔ͣͦͤͤ͜͡ ͙͙͙͒ͭͤΣ ͔͊͡ ͚ ͤ͊ ͨͦ΄ͯ͟ 
͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͔ͣͻ͍͊ͤͣ͘͜͜ ͼ͙ͻ ͨͦͪͯ΄͔ͤΈΦ 

˭͎͊͊͡Έͤͦͺͯͤ͟ͼͦͤ͊͜͡Έͤ͜ ͔ͣͻ͙͊ͤͣ͘͜ ͍͔ͣͦͤͤ͡Ύ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ 
͙ͨͫͻ͜;͙͙ͤͣ ͨͪͦͼ͔͙ͫ͊ͣ  ͚ͺͯͤ͟ͼ͜Ύ͙ͣΣ Ύ͟͜Σ ͦͪͣ͟͜ ͍͔ͣͦͤͤ͡Ί͍ͦ͝Σ ͍ͯͣͦ͘͡ΌΌͭΈ  ͜
ͤ͜΄͜ ͍͙͙͒ ͙ͨͫͻ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤΦ ˿͔͔ͪ͒ ͙ͤͻ ͙͍͔ͦͫͦ͋͡ ͣͫ͜ͼ͔ 
ͨͦͫ͒͊͜ΌͭΈ ͍ͨͤ͊͊͘͜͡Έͤ͜ ͨͪͦͼ͔͙ͫ όͨ͊ͣΩΎͭΈΣ ͍͎ͯ͊͊Σ ͙͔ͣͫͤͤ͡Ύ ͭ͊ ͤ͜ΦύΦ 

̂ͫ͜ ͙ͨͫͻ͜;ͤ͜ ͨͪͦͼ͔͙ͫ ͙͙͙͒ͭͤ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͯͫͨ͜΄͔ͤ ͨͤ͊ͤͤ͘͜ΎΣ 
͎͚͙͚͊ͪͣͦͤͤ͜ ͙͙͚ͦͫͦ͋ͫͭͫͤ͜ ͍͙ͪͦͭͦ͘͟  ͍͙͍ͪͦ͊͘͜ΌͭΈͫΎ ͍͊͒͘Ύ͙͟ ͍ͨͦͤͦͼ͚ͤͤ͜͜ 
͍͔ͣͦͤͤ͡Ί͍͚͜ ͒͜Ύ͡Έͤͦͫͭ͜ ό˸Φ ʕ ͊΄͔ͯͤͦ͟͡Σ ˤΦ ́ ͊ͪ͊ͫͯͤΣ ˸Φ ̊ ͔͔͔ͪͣͭ ͭ͊ ͤ͜ΦύΦ 
˽ͦͪͯ΄͔ͤͤΎ ͔ͫͨͼ͙ͺ͜;͙ͤͻ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͔ͣͻ͍͊ͤͣ͘͜͜ ͙͍ͨͪͦ͒͘ΎͭΈ ͒ͦ 
͍͙͙͔ͤͤͤͤ͟Ύ ͔͍͙͙ͨͪͤͤͻ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͨͦͪͯ΄͔ͤΈΣ ͙ͭ͊͟ͻΣ Ύ͟ ͊͊͜͡͡Ύ ό͊ͺ͊͘͜ΎύΣ 
͙͒͊ͪͭͪ͘͜ΎΣ ͙ͪͤͦ͊͜͡͡ΎΦ ́Ύ͗͟͜ ͨͦͪͯ΄͔ͤͤΎ ͍͔ͣͦͤͤ͡Ύ ͣ͊ΌͭΈ ͙͔͙͚ͫͫͭͣͤ 
ͻ͔͊ͪ͊ͭͪ͟Υ ͍͔ͣͦͤͤ͡Ύ ͨͦͪͯ΄ͯΊͭΈͫΎ Ύ͟ ͼͫͤ͊͜͜͡ ͺͯͤ͟ͼͦͤ͊͜͡Έͤ͊ ͙͔ͫͫͭͣ͊Σ ͔͊͒͗Σ 
ͨͦͪͯ΄ͯΌͭΈͫΎ ͍ͫ ͜ ͚͎ͦͦ ͙͊ͤ͟͡ όͺ͎ͦͤͦͦ͜͡;ͤ͊Σ ͔͙ͫ͟͡;ͤ͊Σ ͎͙ͪ͊ͣ͊ͭ;ͤ͊ύ ώ12]. 

̂ ͔͚͒ͭ͜ ͘͜ ͭΎ͙͙͗ͣ͟ ͍͔ͣͦͤͤ͡Ί͍͙͙ͣ ͍͙͊͒͊ͣ ;͔͔ͪ͘ ͍͔ͣͦͤͤ͡Ί͍ͯ ͎ͨ͊ͭͦͦ͜͡Ό 
͍͙͍ͪͦ͊͘ΌͭΈͫΎ ͤ͊͘;ͤ͜ ͍͒͜ͻ͙͔ͤͤ͡Ύ ͍͙΅͔ ͎͙͊͒͊ͤ͘ͻ ͙ͨͫͻ͜;͙ͤͻ ͺͯͤ͟ͼ͚͜Σ ΅ͦ 
͍͔ͯͣͦͤ͘͜͡ ͙ͤ͘Έͦ͟Ό ͔͔͙͋ͦͭͪ͜͟͡;ͤͦΌ ͙͍͊ͭͤͫͭ͟͜Ό ͭ͊ ͨͪ͊ͼ͔͒͊ͭͤͫͭ͘͜Ό ͎͍͎ͦͦͤͦͦ͡ 
ͣͦͯ͘͟ όˢΦ ʕ ͙ͤͦͯͪ͟Σ ˱Φ ˨ Έͦͣͤ͊͜Σ ˸Φ ˸ ͙ͻ͚͊͡Ό͟ύΣ ͍͙͍ͪͦ͊͘ΌͭΈͫΎ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ 
͔͍͎ͤͪͦͦ͜͡;ͤ͜ ͭ͊ ͙ͨͫͻ͎ͦͨ͊ͭͦͦ͜͡;ͤ͜ ͙͙ͫͤ͒ͪͦͣΣ ͫͭͪ͊͗͒͊ΌͭΈ ͍͔͎͔͙͍ͭ͊ͭͤ͜ ͺͯͤ͟ͼ͜͝Φ 
˨͡Ύ ͙ͭ͊͟ͻ ͔͚͒ͭ͜ ͙ͨͪͭ͊ͣ͊ͤͤ͊ ͫ͊͋͊͟͡ ͙͍ͣͦͭ͊ͼ͜ΎΣ ΅ͦ ͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ 
͔ͤ͒ͦͫͭ͊ͭͤͣ͜ ͍͔ͪͤͣ͜ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͜͝ ͭ͊ ͚͒͜ ͫ͊ͣͦͦͤͭͪͦ͟͡ΌΣ ͙͔ͤ͗ͤͤ͘Ύ ͔͙ͨͦͭͪ͋ 
͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍ͫͦΊͪ͒ͤͫͭ͜͜Έ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͼ͔ͤͭͪ͊͡Έ͙ͤͻ ͙ͨͫͻ͜;͙ͤͻ 
͍͍͔ͤͦͦͯͭͦͪͤΈΦ ̒͟ ͊ͤ͊͘͘;͊Ί ˱Φ ˸ ͙͔͊ͪͭͤͤͦ͟Σ ͫͭ͊ͤ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-͍ͦ͡Έ͍͙ͦͻ 
͍͙ͫ͊͒ͦ͟͡ͻ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔͚͒ͭ͜ ͘͜ ˭˹˸ όурΣт ҈ ΄͔͙ͫͭͪ͜;ͦ͟ύ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͝ͻͤΌ 
͙͍ͣͦͭ͊ͼ͚ͤͦ͜-͍ͦ͡Έ͍ͦͯ ͔͎͍ͤͦͭͦͤͫͭ͜Έ ͒ͦ ΄͙ͦ͟͡ ͭ͊Σ ͍͍͒ͨͦ͒ͤͦ͜͜Σ ͨͪͦ ͙ͨͫͻ͎ͦͦ͜͡;ͤͯ 
͔͎͍ͤͦͭͦͤͫͭ͜Έ ͒ͦ ΄͟͜͡Έ͎ͤͦͦ ͤ ͍͊;͊ͤͤΎ ͍ ͼͦͣͯ͜͡ ώммϐΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜Φ ˽͔͍͙͙ͪ͒ͫͭ͊ͭ ͔͔͙ͭͦͪͭ;͔ͤ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͫͯ;͙͊ͫͤͻ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ΅ͦ͒ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͔͍ͣͤͭ͜͡ ͍͙͔͔ͨͪ͒͗͊Ό;͎ͦͦ 
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͍ͤ͊;͊ͤͤΎ ͒͡Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͚͒ͭ͜ с-ͪ͜;͎ͤͦͦ ͍ͯ͜͟ ͘ ͭΎ͙͙͗ͣ͟ ͨͦͪͯ΄͔ͤͤΎ͙ͣ 
͍͔ͣͦͤͤ͡Ύ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡. 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˽͙ͦ͊ͤͦͣ͘͟͟ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͎͍ͦͭͦͤͦͫͭ͜ 
͙͙͙͒ͭͤ ͒ͦ ͍ͤ͊;͊ͤͤΎ  ͍΄ͦ͟͜͡ Ί ͍ͨͦͤͦͼ͙͚ͤͤ͜ ͍͙ͪͦͭͦ͘͟ ͙ͭ͊͟ͻ Ύ͔͚ͦͫͭ͟ Ύ͟ ͯͣͤͤ͜Ύ 
ͫͯ͡ͻ͙͊ͭΣ ͔͎͙ͫͨͦͫͭͪ͊ͭ͜Σ ͊ͨ͊ͣ͘ΩΎ͍͍͙ͭͦͯ͊ͭΣ ͍ͪͦ͘ΩΎ͍͙ͯ͊ͭ͘ ͔ͦͤͪͭͤ͟͟͜ ͍͊͒͊ͤͤ͘Ύ  ͚
͎͍ͦͭͦͤͫͭ͜Έ ͜ ͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΦ ́ͦͣͯ ͎͍͙ͦͦͤ͡ͻ ͍͊͒͊ͤͤ͘Ύͣ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 
͒ͦ΄͟͜͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ Ί ͺ͍ͦͪͣͯ͊ͤͤΎ ͼ͙ͻ ͍͙ͫ͊͒ͦ͟͡ͻ ͙ͨͫͻ͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Φ  

ˤ͙ͦͤ͊ͤͤ͟Ύ ͎ͭ͊ͦͦ͟ ͍͊͒͊ͤͤ͘Ύ ͍͙ͻ͍͔͔ͦ͊ͭͣ͡ ͜ ό͊͋ͦύ ͎͔ͦͦͨ͒ͦͣ͡ ͍ͯͣͦ͘͡ΌΊ 
ͨ͊ͤͦͣͪͤͯ͜͡ ͭ͊ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͯ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͍͙͍ͪͦ͊͘͡Έͤͯ ͪͦ͋ͦͭͯ ͘ ͍͙ͪͦͭͯ͘͟ 
͍ͨͤ͊͊͘͜͡Έ͙ͤͻ  ͍͔ͣͦͤͤ͜͡Ί͍͙ͻ ͨͪͦͼ͔͍ͫ͜ ͯ ͔͚͒ͭ͜ ͘͜ ͭΎ͙͙͗ͣ͟ ͍͔ͣͦͤͤ͡Ί͍͙͙ͣ 
͍͙͊͒͊ͣΦ 

˹͙͘Έ͟͜ ͍͔ͪͤ͜Έ ͙͍ͣͦͭ͊ͼ͜͝ ͭ͊ ͔ͨͦͭͪ͋͊ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ Ί 
ͦΩ͋Ί͙͍ͭͤͦ͟Ό ͔͔ͨͪ΄ͦ͒ͦ͟Ό ͒͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͙͙͒ͭͤͦΌ ͔͍͎ͨͤͦͦ ͦ͋ͫΎ͎ͯ 
ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͊ ͼ͔ ς ͔ͤͦ͋ͻ͒ͤ͊͜ ͍ͯͣͦ͊ ͯͫͨ͜΄͎ͤͦͦ ͨͦ͒͊͡Έ΄͎ͦͦ ͝͝ ͍͙ͪͦͭͯ͘͟Φ ͔̇ 
͍͙ͤ͊͘;͊Ί ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͔ͤ ͨͪͦͫͭͦ ͔ͦͪ͟͟ͼ͜͝ ͍͔ͣͦͤͤ͡Ί͍ͦ͝ ͺͯͤ͟ͼ͜͝Σ ͊ ͍͙ͦ͟-
͙ͪͫͭ͊ͤͤΎ  ͍͍ͤ͊;͊͡Έͤͦͣͯ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͍͙͍ͪͦ͊͘͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͙ͭ͊͟ͻ ͔ͫͨͼ͙-
ͺ͜;͙ͤͻ ͔͍ͣͭͦ͒͜  ͍͊ͫͦ͋͘͜͜Σ ΅ͦ ͔ͺ͔͙͍ͭͤͦ͟ ͒ͦͨͦͣͦ͗ͯͭΈ ͍ͪͦ͘ΩΎ͙͊ͭ͘ ͔ͨͪͦ͋ͣͯ͡ 
͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͎͍ͦͭͦͤͦͫͭ͜ ͔͚͒ͭ͜ с-ͪ͜;͎ͤͦͦ ͍ͯ͜͟ ͘͜ ́˽˸ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡Φ 

˻͙͒ͤͣ ͘͜ ͔ͫͨͼ͙ͺ͜;͙ͤͻ ͊͡Έ͔͙͍͙ͭͪͤ͊ͭͤͻ ͍͊ͫͦ͋͘͜Σ ΅ͦ ͙ͫͭͣͯ͡ΌΊ 
͙͍ͣͦͭ͊ͼ͚ͤͦ͜-͔͙͚ͨͦͭͪ͋ͤ ͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ Ί ͔͔ͨͪͦ͋ͣͤ͡ ͍ͤ͊;͊ͤͤΎ ͘ 
͔͔͔͙ͣͤͭ͊ͣ͡ ͍͙͔͔͔ͨͪ͒͗ͤͤΎΦ  

˽͔͔ͪͦ͋ͣͤ͡ ͍ͤ͊;͊ͤͤΎ ς ͼ͔ ͭ͊͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͊ͤ͘ΎͭΈΣ ΅ͦ 
ͣ͊Ί ͤ͊ ͔ͣͭ͜ ͍͔ͫͭͦͪͤͤΎ ͨ͒͜ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͔͎͎ͨ͒͊ͦ͊ ͔͙ͨͪͦ͋ͣͤ͡ͻ ͙ͫͭͯ͊ͼ͚͜ ͭ͊ 
͙͍͊ͭͤ͟͜ ͚ͫ͊ͣͦͫͭͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ;͍ͤ͜ ΅ͦ͒ͦ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͼ͙ͻ ͙ͫͭͯ͊ͼ͚͜Σ  ͯ
͔ͪͯ͘͡Έͭ͊ͭ͜ ;͎ͦͦ ͍͙͙ͤ͊͟Ί ͍ͭͦͪ;͔ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͤ͊ͤͤ͘Ύ͙ͣΣ 
͍͙ͤ͊;͙͊ͣ͟Σ ͍ͣͤͤ͜Ύ͙ͣ ͭ͊ ͍͙ͪͦͭͦ͘͟ ͙͔ͣͫͤͤ͡Ί͍͙ͻ ͔͚͒͋ͤͦͫͭ͘͜ ό˥Φ ˿͔͔͍ͦ͟͡ύΦ  

˽͔ͪͦ͋ͣͤ͊͡ ͊͒͊͘;͊ ͊͋ͦ ͙ͫͭͯ͊ͼ͜Ύ ͭͪ͊ͭͯ͟ΊͭΈͫΎ Ύ͟ ͙ͨͪͦͭͪ͜;;Ύ ͣ͗͜ ͯ͗ ͔ 
͍͊ͫͦ͘Ί͙͙ͤͣ ͤ͊ͤͤ͘Ύ͙ͣΣ ͍ͣͤͤ͜Ύ͙ͣΣ ͍͒ͤͦ͜΄͔ͤͤΎ͙ͣ  ͚͍͙͙ͤͦͣ ͊ͭͯ͊͟͡Έ͙͙ͤͣ 
͍͙͎͙ͣͦ͊ͣΦ ˤ ͍ͦͫͤͦͯ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎ ͔ͨͦ͊͒ͤͦ͟͡ ͔͒͜͝ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ 
͙ͨͫͻ͎ͦͦ͊͡Σ ͺͦͫͦ͜͡ͺ͊ ͭ͊ ͔͎͎ͨ͒͊ͦ͊ ˨͗Φ Έ˨Ό͝Σ Ύ͙͚͟ ͯ муфп ͪͦͼ͜ ͍͍͊ͫͤͯ͊͘ ͯ 
͙͎̉͊ͦ͟ ͒ͦͫ͒ͤͯ͜͡ ΄ͦͯ͟͡Φ ˻͍ͫͤͦͦΌ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡ ˨͗Φ ˨ ΈΌ͝ ͙͋ͯ͡ ͔ͤ 
͍ͤ͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡Σ ͊ ͎͙ͪ͜ ͭ͊ ͍ͭͪͯ͒ͦ͊ ͒͜Ύ͡Έͤͫͭ͜Έ [4]. 

͔́ͦͪ͜Ύ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎ ͎ͨͪͦͦͦ͡΄ͯΊ ͔ͭͯ͘ ͨͪͦ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 
͙ͫͭͣͯ͡Ύͼ͜͝ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͙͙͙͒ͭͤ ͚ ͍͙ͤ͊͘;͊Ί ͙ͫͨͦͫͦ͋ ͔ͪ͊͊͘͜͡ͼ͜͝ ;͔͔ͪ͘ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͭ͊ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͙͍͙ͦͫͦ͋ͣ͡ ͫͨͦͫͦ͋ͦͣΦ 
˻͍ͫͤͦͯ ͔ͭͦͪ͜͝ ͫ͊͒͊͟͡Ί ͔͒͜Ύ ͨͪͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙ͻ͍ͦ͊ͤͼ͍͜ 
;͔͔ͪ͘ ͍ͨͦͫͭ͊ͤͦͯ͟ ͔ͨͪͦ͋ͣͤͦ͡ ͫͺͦͪͣͯ͡Έ͍͙ͦ͊ͤͻ ͍͊͒͊ͤ͘Έ ͭ͊ ͙͍͊ͭ͊͘͟͜ͼ͜Ό ͊͘ 
ͪ͊ͻͯͤͦ͟ ͼΈ͎ͦͦ ͝ͻͤΈ͎ͦͦ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͔͔ͤͭͪͫͯ͜ ͜Σ Ύ͟ ͤ͊ͫ͒ͦ͜͟͡Σ ͯͫ͜Ί͝ 
͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ  

˿ͯͭΈ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͔͎͎ͨ͒͊ͦ ͍͊͒͘Ύ͙͟ 
͍͙ͤ͊͒ͤͣ͜ ͙ͨͭ͊ͤͤΎͣ ͎͒ͦͨͦͣ͊͊Ί ͯ;͔͍ͤ͜ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍͙ͪ͜΄͙͙ͭ ͔ͨͪͦ͋ͣͯ͡ ;͙ 
ͫͺ͍͙ͦͪͣͯ͊ͭ ͔͍͙͚ͨͤ ͍͙͍ͫͤͦͦ͟Σ ͊ ͔ͤ ͒͊Ί ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍ ͎͍ͦͭͦͦͣͯ ͍͙͎͡Ύ͒͜Φ 
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́ͦ͋ͭͦΣ ͤ͊͘Ό;͙ ͔ͪͯ͘͡Έͭ͊ͭΣ ;͙͔ͯͭ͡Έ ͎ͦ͗ͤͦͦ͟ ͪ͊ͯ͘ ͍͙ͨ͒ͦ͒ͭ͜Έ ͒ͦ ͤΈ͎ͦͦ ͯ;ͤΎΦ ˱ 
͎͍͔ͦͦͤ͡ ͍͊͒͊ͤͤ͘Ύ ͍;͙͔ͭ͡Ύ ς ͙͒͊ͭ ͙͙͒ͭͤ͜ ͙͚ͭ͊͟ ͔ͣͭͦ͒Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ 
͍ͦͤ͊ ͔ͣͦ͗͘ ͙͙ͦͭͪͣ͊ͭ ͔ͪͯ͘͡Έͭ͊ͭ ͯ ͔͒Ύ͙͟ͻ ͍͙ͨ͊͒͊͟ͻ ͍ͤ͊ͭ͜Έ ͔͍͙͚ͤ͒ͦͣ͜ ͒͡Ύ 
͔͎͎ͨ͒͊ͦ͊Φ ́ͦ͋ͭͦ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͍͙͒ͯ ͊͒͊͘;͜Σ ͍;͙͔ͭ͡Ό ͨͦͭͪ͋ͤͦ͜ ͍;͙͙ͭ ͙͙͒ͭͤͯ 
ͺͦͪͣͯ͡Ό͍͙͊ͭ ͍ͦ͒ͤ͊ͦ͟͜ ͙͊ͨͭ͊ͤͤ͘Ύ ͒͡Ύ ͝͝ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ [3; 5; 6].  

Έ˿͎ͦͦ͒ͤ͜ ͒ͦ΄͟͜͡Έͤ͊ ͙ͨͫͻ͎ͦͦ͜͡Ύ ͭ͊ ͔͎͎ͨ͒͊ͦ͊͜͟ ͙͍͊ͭͤͦ͟ ͚͊ͣ͊͘ΌͭΈͫΎ 
͙ͨͭ͊ͤͤΎ͙ͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͚͍ ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͔͍ͣͤͭ͜͡ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎΦ 

˨͙͙ͭͤ͊ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͙͍͊ͭͤͦ͟ ͍͟͡Ό;͊ΊͭΈͫΎ  ͍ ͚ͫ͊ͣͦͫͭͤͯ͜ 
ͨ͜ ͍ͤ͊͊͘͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͭͦ͒͜Σ ͙ͦ͟͡ ͍ͦͤ͊ ͙ͫͭ͊͟ΊͭΈͫΎ ͘ ͔ͤͦ;͍͙͙ͯ͊ͤͣ͜͟Σ 
͍͙͙ͣ͊ͦ͒ͦͣͣ͜͡ ͔ͪ;͙͊ͣΣ ͊ ͔͎͎ͨ͒͊ͦ ͎͍ͦͪ͊ͤͦͯ͘͜Ί ͍ͤ͊;͊͡Έͤͯ ͙ͫͭͯ͊ͼ͜Ό ͭ͊͟Σ ΅ͦ͋ 
͍ͦͤ͊ ͙ͣͫͭ͊͜͡ ͔͔͔ͣͤͭ͡ ͍͙͒ͪͭͭ͜͟ΎΦ ̂ ͙ͭ͊͟ͻ ͍ͯͣͦ͊ͻ ͪͦ͋ͦͭ͊ ͒ͦ΄͟͜͡Έ͙ͤ͊͟ ͣ͊Ί 
͚͙͚ͫ͊ͣͦͫͭͤ͜Σ ͨͦ΄͍͙͚ͯͦ͟Σ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͚͟ ͻ͔͊ͪ͊ͭͪ͟ [1]. 

˻͔ͭ͗Σ ͍͙ͨͪ͊͡Έͤͦ ͍͔ͫͭͦͪͤ͊ ͔ͨͪͦ͋ͣͤ͊͡ ͙ͫͭͯ͊ͼ͜Ύ ͔͔͊͋ͨ͘͘;ͯΊ ͍͙͙͚ͫͦ͟ 
͍͔ͪͤ͜Έ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͺͦͪͣͯΊ ͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͔͔ͤͭͪͫ͜ ͊͋ͦ ͙ͦͫͦ͋ͫͭͫͤͯ͜ 
͙͍ͣͦͭ͊ͼ͜Ό ͙͙͙͒ͭͤΣ ͍͙͍ͪͦ͊͘Ί ͙͔ͣͫͤͤ͡ΎΦ ˽ͦͭͪ͋ͤͦ͜ ͙͡΄͔ ͍͙͊͒͊ͨͭͯ͊ͭ 
͔ͨͪͦ͋ͣͤ͜͡ ͙ͫͭͯ͊ͼ͜͝ Ύ͟ ͒ͦ ͍͍͙ͦ͜͟ͻ ͭ͊͟ ͜ ͒ͦ ͙ͨͫͻͦͺ͙͘͜;͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˹͙͊ͨͪ͊͒͟͡Σ ;͔͔ͪ͘ ͔ͤ͒ͦͫͭ͊ͭͤΌ ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜Έ 
ͤ͊ͦ;ͤͦ-͎ͦ͋ͪ͊ͤͦͦ͘ ͙͔ͣͫͤͤ͡Ύ ͒͡Ύ ͔͚͒ͭ͜ ͘͜ ́˽˸ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
͒ͦͫͭ͊ͭͤΌ ͟͜͡Έͫͭ͟͜Έ ͙͙͒͒͊ͭ͟;͎ͤͦͦ ͔͍͔ͤͪ͋͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ό˶Φ ͍̇Ί͍ͭͦ͊͟Σ 
́Φ ˽͙ͪͼͻ͚͊͊͡΄͍͙͙͡Σ мфтрύ [1, 4]. 

˽͍ͦ͜͡Έ͔ͤ ͍͊ͫͦ͘ΊͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͘͜ ͭΎ͙͙͗ͣ͟ 
ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͍͔ͣͦͤͤ͡ΎΣ ΅ͦ ͍ͫͭͦͪΌΊ ͙͍ͦͫͦ͋͜͡Σ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͍͙ͯͣͦ ͍͙ͪͦͭͯ͘͟ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͙͍ͫͯ͊Ί ͍͙͎͙ͣͦ ͒ͦ ͔ͫͨͼ͙ͺ͜;͎ͤͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͔͔͍ͣͤͭ͜͡ 
͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͘͜ ́˽˸Σ ͊ ͔ͫ͊ͣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͔͙ͨͪͦ͋ͣͤ͡ͻ ͙ͫͭͯ͊ͼ͚͜ ͘ ͔͔͔͙ͣͤͭ͊ͣ͡ ͍͙͔͔͔ͨͪ͒͗ͤͤΎΦ  

ˤ͙͔͔ͨͪ͒͗͊Ό;͔ ͍ͤ͊;͊ͤͤΎ ͣ͊Ί ͤ͊ ͔ͣͭ͜ ͙͙͚ͫͭͫ͡ ͎ͪͦ͘͡Ύ͒ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͔ͣ͊ͭͪ͊ͯ͜͡ ͚ͣ͊͋ͯͭͤ͜ͻ ͔ͭͣ ͎͙ͨͪͦͪ͊ͣΦ ˹͔͍͔͙͟͜͡ ͦ͋ΩΊ͙ͣ ͤ͜ͺͦͪͣ͊ͼ͜͝ 
͍͙͊͒͊͟͡ΌͭΈ ͨͪͦͭΎ͎ͦͣ тςмл ͻ͍͙͙ͤ͡ ͯ ͍͙͎͡Ύ͒͜ ͔ͭ͘Σ ͊͋ͦ ͙͍ͣͣͦ͜͡Έͤͦ ͎͊͒ͯ͘Ό;͙Σ 
͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͙͙ͨͪ͊͒͟͡Σ ͊ͫͦͼ͊͜ͼ͜͝ ͭͦ΅Φͦ ̒͟ ͊ͤ͊͘͘;͊ΌͭΈ ˶Φ ˭͍͊ͤͦ͟ ͭ͊ 
˿Φ ˶͙͔͍ͫͤͦ͊͟Σ ͍͙͔͔ͨͪ͒͗͊Ό;͔ ͍ͤ͊;͊ͤͤΎ ͔ͺ͔͙͍͔ͭͤ͟ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͔ͭͣΣ 
͙ͫ͊͒ͤ͟͡ͻ ͒͡Ύ ͙͚ͫͨͪͤΎͭͭΎΣ ͔͊͒͗ ͍͙͔͔͔ͨͪ͒͗ͤͤΎ ͣ͊Ί ͤ͊ ͔ͣͭ͜ ͍͙ͪͦͭͦ͘͟ 
͙͔ͣͫͤͤ͡Ύ ͔͚͒ͭ͜Σ ΅ͦ ͍͙͔͔ͨͪ͒͗͊Ί ͝ͻ ͍͍ͦ͜͟͜ ͙͍ͣͦ͗ͦͫͭ͜͡Φ ̂ ͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΎͻ 
˿Φ ˶͙͔͍ͫͤͦ͊͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ί ζ͍͙͔͔ͨͪ͒͗͊Ό;͔ ͍ͤ͊;͊ͤͤΎη Ύ͟ ͔͍͔ͦͣͤͭͦ͊ͤ͟ 
͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͙͍ͣͦ͗ͫͭ͜͡Έ ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ύ ͍͎ͦͪͦͭͤͦͦ͘ ͍͘ΩΎͯ͘͟ ͍;͙͔ͭ͡Έ ς ͯ;͔ͤΈΣ 
͔ͦͤͦͣ͟͜Ύ ;͊ͫͯ ͤ͊ ͊ͤ͘Ύͭͭ͜Σ ͍͙ͻ͍ͦ͊ͤͤΎ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͍͎͙ͯ͊Σ 
͍ͣͤͤ͜Ύ ͔͔͍͙ͦͫͪ͒͗ͯ͊ͭͫ͘Ύ ;͔͔ͪ͘ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͦͨͦͪͤͻ ͫͻ͔ͣ ό͍͔͙͊͟͡ ͦͨͦͪ͊ύ 
͊͋ͦ ͙ͦͨͦͪͤͻ ͊ͪͭͦ͟͟ όͣ͊͊͡ ͦͨͦͪ͊ύΦ ˽͙ͪ;ͦͣͯ ͍ͯͨͪ͊ͤͤ͜͡Ύ, ͊͘ ͔͙ͣͭͦ͒ͦ͟Ό 
˿Φ ˶͙͔͍ͫͤͦͦ͟͝, ς ͼ͔ ͭ͊͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙ͦ͟͡ ͔ͦ͗ͤ͟ 
ͯ;͔ͤΈ ς ͯ ;͙͔ͭ͡ΈΗ ώмϐΦ 

 ̂Ύͦͫͭ͟͜ ͔͔͔͍ͣͤͭ͜͡ ͍͙͔͔͔ͨͪ͒͗ͤͤΎ ͣͦ͗ͤ͊ ͔͔͍͙ͪͦͣͤ͒ͯ͊ͭ͟ ͙͚ͪͤͦͣ͊ͤͭͤ͘͜͜ 
͔͙ͭͣ͊ͭ;͙͚ͤ ͔ͣ͊ͭͪ͊͜͡ ͨͪͦ ͍ͦͤ͘͜΄͚ͤ͜  ͍ͤͯͭͪ͜͜΄͚ͤ͜ ͣ͊ͪͦ͟- ͭ͊ ͍ͣͪͦͫͭ͜͟͜ ͡Ό͙͙͒ͤΣ 
͔͊͒͗ ͔ͫ͊ͣ ͼ͔͚ ͤ͊ͨͪΎͣ ͔ͤ ͨͪͦͫͭͦ ͼ͍͙͊ͭ͜͟Έ ͒ͦ΄͟͜͡ΈͤΎͭ ς ͫͯͭΈ ͚͎ͦͦ Ί ;͙͊ͫͭͤͦΌ 
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͍͜;͎ͤͦͦ ͙ͨͭ͊ͤͤΎ ͒͡Ύ ͦ͗ͤͦ͟͝ ͡Ό͙͙͒ͤ ς ͔ͫͤͫ ͙͗ͭͭΎ ͭ͊ ͍ͫͤͯ͊ͤͤ͜ΎΦ ̇Ύ ͤ͜ͺͦͪͣ͊ͼ͜Ύ 
Ί ͔ͤ ͨͪͦͫͭͦ ͼ͍͊ͦ͜͟ΌΣ ͍ͨͤ͊͊͘͜͡ΈͤͦΌΣ ͍ͦͤ͊ ͺͦͪͣͯΊ ͙͊ͫ͊͒͘ ͍ͫͭͦ͋͊͜;͔ͤͤΎ ͙͙͙͒ͭͤΣ 
͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͪ͊͡Έ͎ͤͦͦ ͙͚ͫͨͪͤΎͭͭΎ ͡Ό͒ͫΈ͎ͦͦ͟ ͋ͯͭͭΎΦ ˤͦͤ͊ ͪͦͣ͘͜΅͔ͤ͊ ͤ͊ 
ͫͨͼ͔͍͙͊ͦ͊ͤ͘͜͜͡ͻ ͦͺ͜ͼ͚͙ͤ͜ͻ ˱͔͔ͤͭͪͤͭ-͚ͫ͊ͭ͊ͻΣ  ͔ͯͤͼ͙͔͙ͦͨ͒͟͡;͙ͤͻ ͍͙͒͊ͤͤΎͻ ͒͡Ύ 
͙ͪͤ͘͜ͻ ͍͍͙ͦ͜͟ͻ ͎ͪͯͨΣ ͦͺ͜ͼ͚͙ͤ͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͙ͨͪͦ͒͜;͙ͤͻ ͍͙͒͊ͤͤΎͻΣ ͤ͜΄͙͙ͣ 
͍͙ͫͦ͊ͣ͡ Ί ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͒ͦͫͭͯͨͤͦΌ ͭ ͊ ͍͙͎ͣ͊͊Ί ͙͡΄͔ ͍͎͊͒͊ͨͭͦ͊ͤͦͦΣ 
͔͎ͦͪͭͤͦͦ͟͟Σ ;͎ͭͦͦ͜͟ ͫ ͨͦͫͦ͋ͯ ͍͊ͫͭͦͫͯ͊ͤͤ͘ΎΦ  

˹͍͊;͊͡Έ͙͚ͤ ͔ͣ͊ͭͪ͊͜͡ ͍͙͔͔ͨͪ͒͗͊Ό;͎ͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ Ί ͊͡Έ͔͙͍ͭͪͤ͊ͭͦΌ 
ͣ͊ͦͤ͜͡ͺ͙͍͙ͦͪͣ͊ͭͤͻ ͔͍ͣ͒͊ͨͪͦ͒ͯͭ͜͟͜Σ ΅ͦ ͙ͤ͗ͯ͘ΌͭΈ ͍ͯ͊͘͜͡Έͤͯ ͍͎ͯ͊ͯ ͙͙͙͒ͭͤΣ 
͙͍ͨͪͦ͒͘ΎͭΈ ͒ͦ ΄͍͙͎͒ͦͦ͟ ͍͊͋ͯ͊ͤͤ͘Ύ ͤ͜ͺͦͪͣ͊ͼ͚͎ͤͦͦ͜ ͨͦͭͦͯ͟ ͨ͒͜ ;͊ͫ 
͔͔͍͚͎ͭͤͦͦ͘͜͜͡ ͔͔͎ͨͪ͡Ύ͒ͯΣ ͍ͫͭͦͪΌΌͭΈ ͔ͺ͔ͭ͟ ͚͎ͫͭͦͦ͜͟ ͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎ 
͔ͣͦͼ͚͙ͤ͜ͻ ͔͔͙͍ͨͪ͗͊ͤΈ ό˥Φ ̊ ͭͪͯͣΣ мфтнύΦ ́ͦ͋ͭͦ ͔ͪ͊ͤ͟ ͔ͤ ͭ͜͡Έ͙͟ ζ͍͔͔͒η 
͎ͨͦ͡Ύ͒Σ Ύ͟ ͔ͣ͊ͪͦͤͭͯ͜͟Σ ͊ ͚ ͫͨͪΎ͍ͣͦͯΊ ͔ͣͦͼ͜͝  ͍ ͔͍ͨͤͦͣͯΣ ͔͍ͪͦ͊ͤͦͣͯ͟ 
ͤ͊ͨͪΎͣΣ͜ Ύ͙͚͟ ͔ͤ ͍͙͊͗͒͘ ͍ͫͨͨ͊͒͊͜Ί ͘ ͦ;͍ͯ͊ͤͤ͜͟Ύ͙ͣ ͙͒ͦͪͦͫ͡ͻ ͤ͊ ΅͙ͪͫͭ͜ΈΣ 
͙͍ͨͪͭͤͫͭ͜͜ΈΣ ͒ͦ͋ͪͦͭͯΣ ͔͔ͫͪ͒;ͤͯ ͡Ό͍͋ͦ ͭ͊ ͍ͫͨ͜;ͯͭͭΎ ͘ ͋ͦͯ͟ ͝ͻ ͔͚͒ͭ͜ ώуϐΦ 

˸͔͙͒͊ͨͪͦ͒ͯͭ͜͟ Ύ͟ ͒͡Ύ ͔͚͒ͭ͜Σ ͭ͊͟ ͜ ͒͡Ύ ͙͒ͦͪͦͫ͡ͻ ͍ͨͦ͋ͯ͒ͦ͊ͤ͜ ͊͘ 
͔͔͙ͫͭͪͦͭͨͦͣ ͜ ͭͦͣͯ ͔ͤ ͙͍ͣͦͭͯΌͭΈ ͨͪͦΎ͍  ͍͙ͪͦͭͦ͘͜͟ ͙ͦͫͦ͋ͫͭͦ͝ ͺ͊ͤͭ͊͘͜͝ ͭ ͊
͍ͭͦͪ;͎ͦͦ ͙͔ͣͫͤͤ͡Ύ ͙͙͙͒ͭͤΦ ˻͔͔͋ͣ͗ͤͤΎ ͪͯͻ͍ͦͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ΅  ͦ Ί 
͍ͨͪͦ͒ͤͦ͜Ό ͒͜Ύ͡Έͤͫͭ͜Ό ͙͙͙͒ͭͤ ͭ͊ ͊ͨͦͪͯͦ͘͟Ό ͍͙ͪͦͭͯ͘͟ ͎͊͊͘͡Έͤͦ͝ ͭ͊ ͒ͪ͋ͤͦ͜͝ 
͙͙ͣͦͭͦͪ͟Σ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͔͒ͺ͔͙͍͎ͭͤͦͦ͟ ͍͙ͪͦͭͯ͘͟ ͍ͫ͜ͻ ͺͯͤ͟ͼ͚͜ ͭ͊͜͡  ͚ͣͦͯ͘͟Σ 
͊ ͫͭͪ͊͗͒͊ΌͭΈ ͙ͨͪ ͼΈͦͣͯ ͍ͭͦͪ;͜ ͒͋ͤͦͫͭ͘͜͜Σ ͺ͊ͤͭ͊͘͜ΎΣ ͔͔ͤͭͭ͜͟͡Φ  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ 
ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͍͊͒͊ͤ͘Έ ͍͙͔͔ͨͪ͒͗͊Ό;͎ͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ Ύ͟ ͊ͫͦ͋ͯ͘ 
͍ͤ͊;͊ͤͤΎ ͫͭ͊ͪ΄͙ͻ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͘͜ ́˽˸ ͙ͫͨͪΎ͙͔ͭͣ ͍͙ͨ͒͜΅͔ͤͤΌ ͍ͪͤ͜Ύ 
͙͍ͣͦͭ͊ͼ͜͝ ͨͤ͊ͤͤ͘͜ΎΣ ͊ ͔͙͚ͨͪͦ͋ͣͤ͡ ͻ͔͊ͪ͊ͭͪ͟ ͺͦͪͣͯ͡Ό͍͊ͤͤΎ ͍͙ͯͣͦ ͼ͙ͻ 
͍͊͒͊ͤ͘Έ ͔͒ͦͨͦͣͦ͗ ͙͍͙ͦͨͭͣͯ͊ͭ͘͜ ͨͪͦͼ͔͙ͫ ͙͔ͣͫͤͤ͡ΎΣ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ 
͍͊ͫͦ͘ΊͤͤΎ  ͚͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͍͒ͦ͜͡Έͤͦͫͭ͜ ͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ ͙ͣͦͭͦͪͤͻ 
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SUMMARY 
Kravchenko A. Anticipating teaching as a means of preparatory children with speech 

disorders for school.  
¢ƘŜ ŀǊǘƛŎƭŜ ǇǊŜǎŜƴǘǎ ǘƘŜ ŀǳǘƘƻǊΩǎ ǾƛŜǿ ƻƴ ǘƘŜ ǳǎŜ ƻŦ ŜƭŜƳŜƴǘǎ ƻŦ ǇǊƻōƭŜƳ-based 

learning as a means of preparing children with speech disorders for school. The article 
specifies the ambiguous role of modern information saturation that has both positive and 
negative impacts on the preparations for preschoolers. The readiness of senior preschool 
children with severe speech disorders to school is especially sharp and one that requires 
adequate measures and means to ensure the full circumstances. 

The author presents an analysis of views on the interpretation of ζreadinessη and 
ζtrainingη for school from the standpoint of psychological and pedagogical trends and their 
individual components as well as the problem of learning of preschool-age children with 
severe speech disorders. So the scholars (E. Proskura) determine the psychological readiness 
to communicate; S. Kulachkivska, S. Ladyvir, S. Maksimenko offer the characteristic of the 
individual components of psychological readiness for school (morphogenetic, psychological, 
social) and N. Hutkina has added a generalized definition of pedagogical speech readiness. 
Through inter-related violations of speech and learning of school readiness of children with 
severe speech disorders, which is based on traditional approaches to learning reaches a low 
level. Indeed, by A. Vinokur, I. Demin, M. Mikhailyuk children with severe speech disabilities 
through speech pathology have significant deviations of individual mental functions caused 
by low bioelectrical activity and performance of the brain, developing various neurological 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

142 

and psychiatric syndromes suffer autonomic functions. These children, as Ivan Martynenko 
stresses, inherent a lack of motivation, accompanied by insufficient levels of self-control and 
self-control operations, reducing the need for verbal communication, identity formation in 
the central mental formations and the state of motivational and volitional components of 
individual children with speech disorders evidence of their motivational and volitional 
unwillingness to school and, accordingly, a psychological inability to school as a whole. 

On the basis of the views S. Lisenkov, L. Zankova, T. Kudryavtsev, A. Matyushkina, 
T. Napolnovoyi the feasibility of using problem-based learning (proactive elements) to fill the 
preparatory process of preschool teaching speech therapy groups and special general mass 
pre-schools is shown. In particular, the author summarizes that the use of the appointed 
means for teaching senior preschool-children with speech disorders will contribute to the 
knowledge of motivation and problematic wording provided these training problem-cognitive 
tasks help to optimize the processes of thinking, independent learning and use, arbitrary 
behavior, which in turn will guarantee full, optimal training of six-year- old children with 
severe speech disorders to learn in school. 

Key words: speech training, severe speech, faster learning, problem teaching. 
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Ύ͍͙΅͔ͣΣ Ύ͔͟ ͍͔ͫ ͋͜͡Έ΄͔ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͚ ͯ͒ͦͫͦͤ͊͟͡ΌΊͭΈͫΎΦ ˴͜͡Έͫͭ͟͜Έ ͔͍͊͋ͪ͊ͭͯͪ͜ 
ͯͫ ͜ͻ ͙͍ͭͨ͜ ͪͦͫͭ͊͘ΊΣ ΅ͦ ͨͦͣ͜;͔ͤͦ ͎͋͊͊ͭΈͣ͊ ͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡Φ ˣ͔͍ͫͯͣͤͤͦ͘͜Σ ͪͦ͡Έ 
͔͍͊͋ͪ͊͜ͼ͜͝ ͍ ͍͚ͣͦͤ͜ ͍ͫ͒ͦͣͦͫͭ͜͜ ͫͯ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊ Ί ͍͙ͤ͊͒͘;͚͊ͤͦ 
͍͙͍͊͗ͦ͡ΌΣ ͔ͫ͊ͣ ͭͦͣͯ ͍͊ͪͭͦ ͎͍͙͙ͦͦͪͭ ͨͪͦ ͚ͣ͊͋ͯͭͤΊ ͼΈ͎ͦͦ ͫͨͦͫͦ͋ͯ 
͍͍͔ͫͦͦͭͦͪͤͤ͡ΎΦ ˭͊ ͍ͯͣͦ ͍͍ͫͭͦͦ͜͝ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ΄͍͙͒ͦ͟ ͍͙͍ͪͦ͊͘ΌͭΈͫΎ ͭ͊ 
ͨͦ΄͙ͪΌΌͭΈͫΎ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͍ͦͫͭͤ͜Έͦ͝ ͎͊ͯ͘͜͡Σ ͙͍ͦͫͦ͋ͦ͡ ͼ͔ ͫͭͦͫͯΊͭΈͫΎ ͍͙ͤ͊ͯͦ͟ͻ 
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͔͍ͫͭͯͨͤ͜Σ ΅ͦ Ί ͍͙͍͙͊͗ͣ͡ ͜ ͒͡Ύ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͙ͤ͊ͯ͟Σ Ύ͊͟ ͍ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ ͤ͊ͫ͒ͯ͜͡Ί 
ͪ͊ͦ͘͘͟ ͤ͊͒͊ͤͤΎ ͔ͫͭͯ͒ͤͭ͊ͣΣ ͎ͣ͊ͫͭͪ͊ͤͭ͊ͣ͜Σ ͙͊ͤ͒͒͊ͭ͊ͣ͟  ͜ ͒ͦͭͦͪ͊ͣ͟ ͤ͊ͯ͟ 
͍ͦͫͭͤ͜Έͦ-͍͊͟͜͡ͺ͊͜͟ͼ͚͙ͤ͜ͻ ͍͍ͪͤ͜͜ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͪ͊͊͘͘͟Φ ˹͊ ͗͊͡ΈΣ ͍͒ͣͤͤͫͭ͜͜͜Έ ͍ 
͍ͦͫͭͤ͜͜ͻ ͙͔ͫͫͭͣ͊ͻ ͙̂ͪ͊ͤ͟͝ ͭ͊ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͟͝Σ ;͊ͫͭͦ ͔͙͍ͯͤͣͦ͗͡͡ΌΊ 
ͪͦͯͣͤͤ͘͜Ύ ͔͍͊͋ͪ͊ͭͯͪ͜ ͍͙ͤ͊ͯͦ͟ͻ ͔͍ͫͭͯͨͤ͜ ͯ ͍ͫ͒ͦͣͦͫͭ͜͜ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͫͨ͜͡Έ͙ͤͦͭΦ 

ˤ͙΅͔͊ͤ͊͘͘;͔͔ͤ ͯ͘ ͍ͣͦ͡ΌΊ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ Ύ͔͟ ͣ͊Ί 
ͤ͊ ͔ͣͭ͜ ͍͙͔͙͙ͦͪͣͭ͟ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͍ ͙͔ͫͫͭͣ͜ ͔͙ͫ͟͡;͙ͤͻ 
ͫͦͪͦ͟;͔ͤΈ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ  ͚ͪ ͙͙ͦͪͭ͘͟ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͝ͻ ͍͙͍͗͊ͤͤΎΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̂ ͍ͫͦ͝ͻ ͪͦ͋ͦͭ͊ͻ ͔͙ͨͪͦ͋ͣ͊ͭͯ͟͡ 
͔͍͊͋ͪ͊͜ͼ͜͝ ͍ ͫͯ;͚͊ͫͤ͜ ͎͚͊ͤͫ͜͡Έ͚͟͜ ͍ͣͦ͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͭ͊͟͜ ͍;͔ͤ͜, Ύ:͟ ˸Φ ˿ ͔͎͊͡ΈΣ 
˱Φ s ͪͤͦ͡Έ͒Σ ˿Φ ̉ ͔ͦͪ͟Σ ˢΦ ˱ ͍ͫ͊ͦ͟͟Σ ˶Φ ̊ ͔͡Ύͻ͍ͦͫΈ͊͟Σ ́Φ ˿ ͔͎ͪΊΊ͍͊Σ ˶Φ ˿ ͎͍͊ͨͦͦ͊Σ 
˩Φ ˨ ͔͔ͯ͋ͤͼΈ ͭ͊ ͤ͜Φ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͊ͤ͊͘͜͡ ͔͍͊͋ͪ͊ͭͯͪ͜ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͍ ͎͚͊ͤͫ͜͡Έ͚͟͜ ͍ͣͦ͜ ͤ͊ 
ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͝ͻ ͍͙ͪͦͭͯ͘͟Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ς ͦ ͙͍͙͚ͨͫͦ ͔ͣͭͦ͒Σ ͔͙ͣͭͦ͒ ͊ͤ͊ͯ͘͜͡ ͭ͊ ͙͔ͫͤͭͯ͘Φ 
ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˽͍ͪͦ͒ͤ͜͜ ͍ͤ͊ͯͦ͟ͼ͜ ͍ ͎͊ͯ͘͜͡ ͔͙͎ͫͦͦ͟͟͜͡͡͝ 

͙ͨͪ͒͜͡ΎΌͭΈ ͤ͊͘;ͤͯ ͍͎ͯ͊ͯ ͔ͨͪͦ͋ͣ͊ͣ͡ ͍͙͍͗͊ͤͤΎ ͔͍͊͋ͪ͊ͭͯͪ͜ ͯ ͫͯ;͊ͫͤͦͣͯ 
͍͔ͣͦͤͤ͜͡Φ ́͊͟ ˸Φ ˿ ͔͎͊͡Έ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͊͊͒͊͘͟͡ΌͭΈͫΎ ͯ 
͍ͫ͒ͦͣͦͫͭ͜͜ ͔͎͡΄͔, ͤ͗͜ ͍͙͘;͚͊ͤ͜ ͍ͫͦ͊͡ ͭ͊ ͊͟ͼ͔ͤͭͯΊ ͍͎ͯ͊ͯ ͤ͊ ͔ͪͯ͘͡Έͭ͊ͭ͊ͻ 
͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘ ͤ͜ͺ͙͍ͦͪͣ͊ͭͤͫͭ͜Ό ;͙͊ͫͭͤ ͍ͫ͜͡Φ 
̇͜ ͔͔͙͔͙ͫͨͪͣͤͭ͟Σ ͍͔͔ͨͪͦ͒ͤ͜ ͙ͨͫͻ͎͙ͦͦ͊ͣ͡Σ ͍͙Ύ͍͙͙͡Σ ΅ͦ ͍͙ͻ͒ͤ͜͜ ͔͙ͦͣͨͦͤͤͭ͟ 
͍ͫ͜͡ ͍͔͒ͦ͋ͪ͊͗ͤ͜͜ ͯ ͍ͫ͒ͦͣͦͫͭ͜͜ ͚ ͨ͊ͣΩΎͭ͜ ͔͎͡΄͔Σ ͤ͗͜ ͦͫͭ͊ͭͦ;ͤ͜ ;͙͙͊ͫͭͤΦ 
˭ͤ͊;͔ͤͤΎ ͎ͤ͊ͦͦ͡΄͔ͤͤΎ ͤ͊ ͔ͨͪ΄ͦͣͯ ͎ͤ͊ͦͦ͡΄͔ͤͦͣͯ ͫ͊͒͟͜͡Σ ͙͍ͦͫͦ͋ͦ͡ ͙ͦ͟͡ 
ͼ͔ ͍ͦ͒ͤͦ;͊ͫ ͔͔͍͙͚ͦͪͤ͟ ͫ͊͒͟͡Σ ͙ͨͪͪͦ͒ͤͦ ͤ͊͘;ͤͦ ͍͙΅͔Σ ͤ͗͜ ͤ͊ ͙ͭͻ ͍ͫͦ͊͡ͻΣ 
΅ͦ ͣ͊ΌͭΈ ͤ͟͜ͼ͔͍͙͚ ͔͎ͤͤ͊ͦͦ͡΄͔͙͚ͤ ͫ͊͒͟͡  [3, 45]. 

ˢΦ ˱ ͍ͫ͊ͦ͟͟ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ;͙ͣ ͍͒ͦ΄͙͚ ͔ͭͪͣͤ͜ ͊͋ͦ ͣ͜ΩΎΣ ͜ ;͙ͣ ;͊ͫͭ͜΄͔ 
͡Ό͙͒ ͍͙ͨͦͤͤ͜ ͚͎ͦͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟, ͋͜͡Έ΄ ͍ͣͦͪͤͦ͜͜Σ ΅ͦ ͍ͦͤͦ ͔͋ͯ͒ 
ͫͦͪͦ͟;͍͙ͯ͊ͭͫΎΦ ˨͙ͦͫ͒ͤ͜͟͡ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͋͜͡Έ΄ͫͭ͜Έ ͔͍͊͋ͪ͊ͭͯͪ͜ ͣ͊ΌͭΈ 
ͺ͍ͫͦ͊ͤͯ͜͟ ͺͦͪͣͯ ͭ͊ ͝ͻ ͤ͘;͔͊ͤͤΎ ͣͦ͗ͤ͊ ΄͙ͯ͊ͭ͟ ͯ ͍͙ͫͦͤͯ͟͡Σ ΅ͦ͋ ͚͙ͤ͊ͭ͘ 
ͭͦ;͔ͤ ͙ͤ͊ͨͫ͊ͤͤΎ ώуΣ нпϐΦ 

˹͊ͭͦͣͫͭ͜ΈΣ ˶Φ ̊ ͔͡Ύͻ͍ͦͫΈ͊͟ ͍͍͊͗͊ΊΣ ΅ͦ ͦ͒ͤ͜ΊΌ ͘ ͍͙ͦͫͤͦͤͻ ͙ͨͪ;͙ͤ 
͍͙͙͔ͤͤͤͤ͟Ύ ͔͍͊͋ͪ͊ͭͯͪ͜ Ί ͤ͊͒ͣͪͤͫͭ͜͜Έ ͤ͜ͺͦͪͣ͊ͼ͜͝ ώтΣ мфϐΦ 

˱Φ s ͪͤͦ͡Έ͒ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͍ ͎͚͊ͤͫ͜͡Έ͚͟͜ ͍ͣͦ͜ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͨͦ΄͙͔ͪͤ͜ 
͎͍͙ͦͦͤͣ͡ ;͙ͤͦͣ Ύ͟ ͺͦͪͣ͊ ͙͊ͫͣ͜͡Ύͼ͜͝ ͙͊ͨͦ͘͘;͔͙ͤͻ ͍ͫ͜͡Σ ͍͊͒͘Ύ͙͟ Ύ͚͟͜ ͼ͜ 
ͤ͜΄͍ͦͣͦͤ͜ ͍ͫͦ͊͡ ͙ͤ͊͋͗͊͡ΌͭΈͫΎ ͊͘ ͍ͫͦͣ͝ ͍͍͙ͯͦͣ͘͟ ͍͙͎͡Ύ͒ͦͣ ͒ͦ 
͍ͫͨͦͦͤ͟͜;ͤͦ ͎͚͊ͤͫ͜͡Έ͙͟ͻ ͍ͫ͜͡ ͘ ͝ͻ ͻ͔͊ͪ͊ͭͪͤͦ͟Ό ͍ͦ͒ͤͦͫ͊͒ͦͫͭ͟͜͡ΌΦ 

ˤ͙͍ͣͦ͊ ͔͍͊͋ͪ͊ͭͯͪ͜ ͍͊ͪ͜ΌΊͭΈͫΎ ͔͊͗ͤͦ͘͡ ͍͒͜ ͝ͻ ͙ͭͨͯΦ ˭͔ͦͪͣ͊͟Σ 
́Φ ˿ ͔͎ͪΊΊ͍͊ ͍͍͊͗͊Ί ΅ͦ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͨͦ͒͜͡ΎΌͭΈͫΎ ͤ͊ ͍͒͊ ͙͙ͭͨΥ 

1) ͔͍͙͊͋ͪ͊ͭͯͪ͜Σ ͔͙ͫͣ͊ͤͭ;͙͚ͤ ͦ͋ͫΎ͎ Ύ͙͟ͻ ͙͍ͨͪͪͤ͜ΌΊͭΈͫΎ ͒ͦ 
͔͙ͫͣ͊ͤͭ;͎ͤͦͦ ͦ͋ͫΎ͎ͯ ͙͍ͨͪͦͭͦͭͨ͜Σ ͫ͒͜͡ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͍͙͊ͪ͊ͤͭ͜ ͦͫͭ͊ͤͤ͜ͻΦ 
˱͔͒ͭΈͫΎ ͨͪͦ ͍͙͟͡Ό;ͤͦ ͔͎ͭͪͣͤͦͦ͜͜͡;ͤ͜ ͫͦͪͦ͟;͔ͤ͜ ͙͙ͦ͒ͤͼ͜Σ ΅ͦ ͔ͤ 
͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ ͊͘ ͤ͊͘;͔ͤͤΎͣ ͍͒͜ ͍ͫͦ͝ͻ ͔ͦͪ͟͡Ύ͍ͭ͜ ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ͯ͘Έ͙ͣ͟ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

144 

ͦͦͣ͟͡ ͺ͊ͻ͍͜ͼ͍͜Φ ́͊͟͜ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͔͋͘ ͍͙ͻ͒ͤͦ͜͝ ͍ͨͦͤͦ͝ ͺ͙ͦͪͣ ͔ͤͪͦͯͣ͘͘͜͜͡ 
;͙ͭ͊;͊ͣ ͜Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͔ͤ ͍͙͍͗͊ΌͭΈͫΎ ͔͋͘ ͪͦ͘΄͙ͺ͍ͪͯ͊ͤͤΎΤ 

2) ͔͍͙͊͋ͪ͊ͭͯͪ͜Σ Ύ͟͜ ͊͘ ͍ͫͦͣ͝ ͤ͊͘;͔ͤͤΎͣ ͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ ͍͒͜ ͔ͦͪ͟͡Ύ͍ͭ͜ ͜ 
͚ͫ͊ͣͦͫͭͤͦ͜ ͺͯͤ͟ͼͦͤͯ͜ΌͭΈ ͯ ͍ͣͦ͜ ό͔͋͘ ͪͦ͘΄͙ͺ͍ͪͯ͊ͤͤΎύΣ Ί ͍͙͙ͤͦͣ ͍͙ͫͦ͊ͣ͡Φ 
́͊͟͜ ͔͍͊͋ͪ͊ͭͯͪͤ͜͜ ͤͦͣͤ͊͜ͼ͜͝ ;͙ͭ͊ΌͭΈͫΎ Ύ͟ ͍ͫͦ͊͡ ͊͘ ͙ͤͦͪͣ͊ͣ ͍͍ͯͦͦ͘͟͝ 
͙͔͙ͫͫͭͣ ͍͙ͣͦ ͜Σ ͔ͦͭ͗Σ ͍ͤ͊͋ͯ͊ΌͭΈ ͦͤ͊͘͟ ͺ͔͙ͦͤͭ;ͤͦ͝ ͦͺ͔ͦͪͣͤͦͫͭ͜͡Σ ͒͊ͭͤ͘͜ ͒ͦ 
͍͙ͫͦͦͣͤ͘͜͡ ͊͘ ͎͊͊͘͡Έ͍͙͙ͤͦͣͦͤͣ ͍͙͙ͨͪ͊͊ͣ͡ ͚ ͔͎ͪͯ͡Ύͪͤͦ ͍͍͒ͭͦͪ͜ΌΌͭΈͫΎ ͍ 
ͨͪͦͼ͔ͫ͜ ͦͣͯͤ͊͟͜͟ͼ͜͝ ώсΣ мтрϐΦ 

˹͍͔͊ͯͦ͟ͼΈ ˢΦ ˱ ͍ͫ͊ͦ͟͟Σ ͯ ͫ ͍ͦΌ ;͔͎ͪͯ, ͨ ͦ͒͜͡ΎΊ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͤ͊ ͭ͊͟͜ ͎ ͙ͪͯͨΥ 
мύ ͪΎ͒ ͔ͭͪ͜͡ όͺͦͪͣͯΊͭΈͫΎ ͘ ͨͦ;͍͙͊ͭͦ͟ͻ ͔ͭͪ͜͡Σ ͍͔͊ͫͤ͡ ͔͍͊͋ͪ͊ͭͯͪ͊͜ύΥ  
BBC ς .ǊƛǘƛǎƘ .ǊƻŀŘŎŀǎǘ /ƻǊǇƻǊŀǘƛƻƴ ζˣ͙ͪͭ͊ͤͫΈ͊͟ ͭͪ͊ͤͫ͡Ύͼ͚ͤ͊͜ 

ͦͪͨͦͪ͊͟ͼ͜ΎηΤ  
CBI ς /ƻƴŦŜŘŜǊŀǘƛƻƴ ƻŦ .ǊƛǘƛǎƘ LƴŘǳǎǘǊȅ ζ˴ͦͤͺ͔͔͒ͪ͊ͼ͜Ύ ͙͋ͪͭ͊ͤͫΈͦ͟͝ 

͙͍ͨͪͦͣͫͦͦͫͭ͜͡ηΤ 
PCW ς ͨ ͔ͪͫͦͤ͊͡Έ͙͚ͤ ͦͣͨ͟ΩΌ͔ͭͪ ͔͍͙͚ͭͫͭͦ͟ ͨͪͦͼ͔ͫͦͪΤ 
UK ς ¦ƴƛǘŜŘ YƛƴƎŘƻƳ ζ˻͋ΩΊ͔͒ͤ͊ͤ ˴͍͍ͦͪͦͫͭͦ͜͡ηΤ 
˱ͤͦ͒͜ ͔͙ͭͪ͜͡ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭΈ ͫͦ͋ͦΌ ͙ͫ͊͒͟͡ ͍ͫͦ͊͡Υ 
ID ς ͦ ͙ͫͦ͋ͫͭͫͭ͜Έ ;͙ ͍ͨͦͫ͒͜;͔ͤͤΎ ͙ͦͫͦ͋Τ 
TB ς ͭ ͔ͯ͋ͪͯ͟͡Έͦ͘Φ 
͋ύ ͍ͫͦͦ͡Σ Ύ͔͟ ͍͔͔ͯͭͦͪͤ ͍͒͜ ͼ͎ͦͦ͜͡ ͭ ͔͎͊͋ͪ͊͘͜ΊΣ ͙͚ͨͪͤ͊ͣͤ͜Σ ͙ͦ͒ͤ ͫ͊͒͟͡ 

͍͙ͻ͎͒ͤͦͦ͜ ͍ͫͦ͊͡Υ 
Ad ς ͔ͪ͊ͣ͊͟͡Τ 5ŜƳͦ ς ͔͒ͣͦͤͫͭͪ͊ͼ͜ΎΤ Cƭǳ ς ͎͙ͪͨΤ tǳō ς ͨͯ͋͜͡;͙͚ͤ 

͙͋ͯ͒ͤͦ͟Τ tƘƻƴŜ ς ͭ ͔͔͡ͺͦͤΤ {ƛǘŎƻƳ ς ͫ ͙͙͍ͭͯ͊ͭͤ͊ ͟ ͔ͦͣ͒͜ΎΦ 
˱ͫͤͯΊ ͙͚ͭ͊͟ ͙ͭͨ ͔͍͊͋ͪ͊͜ͼ͜͝ ͜ ͒͡Ύ ͙͙ͣͤͦ͗ͤΥ 
PP ς ǇŀƎŜǎ ζ͙ͫͭͦͪͤ͜͟ηΤ CŦ ς ŦƻƭƭƻǿƛƴƎ ǇŀƎŜǎ ζͤ͊ͫͭͯͨͤ͜ ͙ͫͭͦͪͤ͜͟ηΤ aǎǎ ς 

manǳǎŎǊƛǇǘǎ ζ͙͙ͪͯͦͨͫ͟ηΦ 
ˢΦ ˱ ͍ͫ͊ͦ͟͟ ͎ͪͦ͘͡Ύ͒͊Ί ͻͣ͜͜;ͤ͜ ͺ͙ͦͪͣͯ͡ ͭ͊ ͤ͜΄͜ ͙͍͙ͫͣͦ͡ Ύ͟ ͔ͫͨͼ͊͜͡Έ͙͚ͤ 

͙ͭͨ ͔͍͙͊͋ͪ͊ͭͯͪ͜Υ I2O ς ͍ ͦ͒͊Τ CŜ ς ͘ ͊ͦ͘͜͡Τ ϧ ς ͜ Σ ͭ͊Τ Ҍ ς ͨ ͡ΌͫΤ - ς ͣ ͤͯͫ͜ [8, 27]. 
̂ͫ͜;͔ͤͤΎ ς ͼ͔ ͭ͊ͦ͗͟ ͙ͭͨ ͫͦͪͦ͟;͔ͤͤΎΣ ͤ͊ ͒ͯͣͯ͟ ˿Φ ̉ ͔ͦͪ͟Σ ͊͘ Ύ͙ͣ͟ 

͍͔ͯͭͦͪͤͤΎ ͍͎ͤͦͦͦ ͍ͫͦ͊͡ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ΄͡Ύͻͦͣ ͫͦͪͦ͟;͔ͤͤΎ ͫͤͯ͜Ό;͎ͦͦΥ 
όƻƳƴƛύōǳǎΣ ŜȄŀƳόƛƴŀǘƛƻƴύΣ όƛƴύŦƭǳόŜƴȊŀύΣ όǘŜƭŜύǇƘƻƴŜ ͭ͊ ͤ͜Φ 

̂ ͎͍͙ͤͫͭ͜͜͡ͼ͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͭ͊ͦ͗͟ ͍͙͒͜͡ΎΌͭΈ ͔͙͚ͦͪͣ͟ ͍͙͒ 
͔͍͊͋ͪ͊ͭͯͪ͜ ς ͙ͫ͊͋͜͡;ͤ͜ ͫͦͪͦ͟;͔ͤͤΎΣ Ύ͟͜Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͍ͯͭͦͪΌΌͭΈͫΎ ͍͒͜ 
ͨͦ;͍͙͊ͭͦ͟ͻ ͍ͫ͊͒͟͜͡ ͔͒͟͜͡Έͦ͟ͻ ͍ͫ͜͡Σ ͙ͭ͊͟ͻ Ύ͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ˱͔ͤͭͪͨͦ͡ 
όLƴǘŜǊƴŀǘƛƻƴŀƭ ǇƻƭƛŎŜ ζͣ͗ͤ͊ͪͦ͒ͤ͊͜ ͨͦ͜͡ͼ͜ΎηύΦ ˿͙͊͋͜͡;ͤ͜ ͫͦͪͦ͟;͔ͤͤΎ ͍͙͊͘͘;͚͊ 
͙ͨ΄ͯͭΈͫΎ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙ͤ͗ͤΈ͎ͦͦ ͔͎ͪͫͭͪͯ͜Σ ͤͦ͒͜͜ ͨͦ;͙ͤ͊Ό;͙ͫΈ ͘͜ ͍͔͙ͦ͟͡͝ 
͔͙ͭͪ͜͡Σ ͜ ͍͙͊͗͒͘ ͍͙͍ͣͦ͡ΎΌͭΈͫΎ Ύ͟ ͔ͦ͒ͤ ͍ͫͦͦ͡Σ ͊ ͔ͤ Ύ͟ ͔ͦͪͣ͟͜ ͔͙ͭͪ͜͡ ώн, 23]. 

˶Φ ˿ ͎͍͊ͨͦͦ͊Σ ͔ͦͪͣ͊͘͟Σ ͎ͪͦ͘͡Ύ͒͊Ί ͭ͊͟͜ ͭ ͙͙ͨ ͫͦͪͦ͟;͔ͤΈΥ 
мύ ͙͙ͫͤͭ͊ͫ͟;ͤ͜Υ 
͊ύ ͔͙ͫͣ͊ͤͭͦ͟-͙͙ͫͤͭ͊ͫ͟;ͤ͜ όǇǳōƭƛŎ ς public house, Liberals ς Liberal party); 
͋ύ ͣͦͪͺ͎ͦͦͦ͡-͙͙ͫͤͭ͊ͫ͟;ͤ͜ όǎƛǘǘŜǊǎ ς baby-sitter, char ς char woman); 
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нύ ͺͦͤͦͣͦͪͺ͎ͦͦ͜͡;ͤ͜ όŘƻŎ ς doctor, mike ς microphone, pub ς public 
house, noncom ς noncommissioned officer); 

оύ ͺ͎ͦͤͦͪ͊ͺ͜;ͤ͜ ό5Ǌ ς doctor, Sgt ς sergeant, sec ς second, IG ς 
Inspector-General, NATO ς North Atlantic Treaty Organization); 

пύ ͣ͘͜΄͊ͤ͜ όŀ-bomb ς atom-bomb, scific ς scientific fiction, Eurasia ς 
Europa and Asia) [5, 135]. 

˩Φ ˨ ͔͔ͯ͋ͤͼΈ,  ͯ ͍ͫͦΌ ;͔͎ͪͯ, ͍͙͒͜͡ΎΊ ͍͒͊ ͍͙ͦͫͤͦͤͻ ͙͙ͭͨ ͫͦͪͦ͟;͔ͤΈΥ 
͎ͪ͊ͺ͜;ͤ͜ ͫͦͪͦ͟;͔ͤͤΎ ͚ ͔͙ͫ͟͡;ͤ͜Φ ˤͦͤ͊ ͍͍͊͗͊ΊΣ ΅ͦ ͔͒Ύ͟͜ ͎ͪ͊ͺ͜;ͤ͜ ͫͦͪͦ͟;͔ͤͤΎ 
͙͊ͭͤͫ͡Έ͎ͦͦ͟ ͨͦͻ͔ͦ͒͗ͤͤΎ ͣ͊ΌͭΈ ͪͤ͘͜͜ ͎͚͊ͤͫ͜͡Έ͟͜ ͔͍͍͔͙͊ͤͭ͟͜͡ ͍ ͙ͪͤ͘͜ͻ 
͔ͦͤͭͫͭ͊͟͟ͻΣ ͙ͤ͊ͨͪ͊͒͟͡ ǇƳ ͔ͣͦ͗ ͍͙͍ͣͦ͡Ύ͙ͭͫ Ύ Ύ͟ ƛƴ ǘƘŜ ŀŦǘŜǊƴƻƻƴ όǇƻǎǘ 
ƳŜǊƛŘƛŜƳύ ͜ ŀŦǘŜǊ ŘŜŀǘƘ όǇƻǎǘ ƳƻǊǘŜƳύΦ ˥ͪ͊ͺ͜;ͤ͜ ͫͦͪͦ͟;͔ͤͤΎΣ ͤ͊ ͒ͯͣͯ͟ ͒ͦͫ͒͜͡-
͙ͤͼ͜Σ ͼ͔ ͔ͪͯ͘͡Έͭ͊ͭ ͫͦͪͦ͟;͔ͤͤΎ ͍ͫ͜͡ ͜ ͍ͫͦͦͫͨͦͯ͡͡;͔ͤΈ ͭ͜͡Έ͙͟ ͍ ͙ͨͫΈ͍͚ͣͦ͜ ͍ͣͦ͜Σ 
 ͚ͯͭͦ ;͊ͫ Ύ͟ ͍ ͯͫͤͦͣͯ ͍͔ͣͦͤͤ͜͡ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍͍͒ͨͦ͒ͤ͜͜͜ ͍ͨͦͤ͜ ͺ͙ͦͪͣΦ 
ˤ͙ͦͤ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͒͡Ύ ͔ͦͤͦͣ͟͜͝ ͣͫ͜ͼΎ  ͚ͨ ͙͔ͦͫͤͤ͡Ύ ͍ ͙ͨͫΈ͍͚ͣͦ͜ ͺͦͪͣ͜Φ 

˹͚͊ͫͭ͊ͪ͜΄͊ ͎ͪͯͨ͊ ͎ͪ͊ͺ͜;͙ͤͻ ͫͦͪͦ͟;͔ͤΈ ͍ ͎͚͊ͤͫ͜͡Έ͚͟͜ ͍ͣͦ͜ ͣ͊Ί ͙͊ͭͤͫ͡Έ͔͟ 
ͨͦͻ͔ͦ͒͗ͤͤΎΦ  ̂ͼΈͦͣͯ ͍͙ͨ͊͒ͯ͟ ͫͦͪͦ͟;͔ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͨ͒͜ ;͊ͫ ͙ͤ͊ͨͫ͊ͤͤΎ 
͙͊ͭͤͫ͡Έ͙͟ͻ ͍ͫ͜͡Σ ͯ ͚ͭͦ ;͊ͫ Ύ͟ ͍͍͒ͨͦ͒ͤ͜͜͜ ͯͫͤ͜ ͎͚͊ͤͫ͜͡Έ͟͜ ͔͍͍͔͙͊ͤͭ͟͜͡ 
͍͙͍ͣͦ͡ΎΌͭΈͫΎ ͍ ͍͚ͨͦͤ͜ ͺͦͪͣ͜Υ ŜƎ ς For example (Latin exampli gratia), am ς in 
the morning (ante meridiem), No ς number (numero), pa ς a year (per annum), 
d ς penny (dinarius), lb ς pound (libra), ie ς ¢Ƙŀǘ ƛǎ όƛŘŜǎǘύΦ ̂ ͔͒Ύ͙͟ͻ ͍͙ͨ͊͒͊͟ͻ 
͍͙͍ͣͦ͡ΎΌͭΈͫΎ ͨͦ;͍͊ͭͦ͟͜ ͔͙ͭͪ͜͡Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ŀƳ ώŜƛ ϥŜƳϐ, p.m. [pi: 'em] ͭ ͦ΅Φͦ ̂ 
͙ͭ͊͟ͻ ͍͙ͨ͊͒͊͟ͻ ͝ͻ ͣͦ͗ͤ͊ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͔͙ͫ͟͡;ͤ͜ ͨͦ;͍͊ͭͦ͟͜ ͫͦͪͦ͟;͔ͤͤΎΦ 

̂ ͎͍͙ͤͫͭ͜͜͡ͼ͜ ͍͙͒͜͡ΎΌͭΈ ͭ͊ͦ͗͟ ͎ͪ͊ͺ͜;ͤ͜ ͫͦͪͦ͟;͔ͤͤΎ ͍ͫ͜͡ ͜ 
͍ͫͦͦͫͨͦͯ͡͡;͔ͤΈ ͭ͊ ͍͍͒ͨͦ͒ͤ͜͜͜ ͎͚͊ͤͫ͜͡Έ͟͜ ͔͍͍͔͙͊ͤͭ͟͜͡ ͍ ͍͚ͨͦͤ͜ ͺͦͪͣ͜Φ ˱ͫͤͯΊ 
͟͜͡Έ͊͟ ͙ͭ͊͟ͻ ͔͙ͫͣ͊ͤͭ;͙ͤͻ ͎ͪͯͨΥ 

мύ ͒ͤ͜ ͙ͭ͗ͤΎΣ ͙ͤ͊ͨͪ͊͒͟͡Σ aƻƴ ς Monday, Tue ς ¢ǳŜǎŘŀȅ ͭͦ΅ͦΤ 
нύ ͍͙ͤ͊͘ ͣͫ͜Ύͼ͍͜Σ ͙ͤ͊ͨͪ͊͒͟͡Σ !ǇǊ ς April, Aug ς August, Sep ς September 

ͭͦ΅ͦΤ 
оύ ͍͙ͤ͊͘ ͎ͪ͊ͺ͍ͫͭ ͯ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ¸ƻǊƪǎ ς Yorkshire, 

Berks ς Berkshire ͭ ͊ ͤ͜Φ; 
пύ ͍͙ͤ͊͘ ΄͍ͭ͊ͭ͜ ͯ ˿̊ˢΣ ͙ͤ͊ͨͪ͊͒͟͡Σ !ƭŀ ς Alabama, Alas ς Alaska, Calif ς

California ͭ ͦ΅ͦ; 
рύ ͍͔͔ͪͤͤͤ͘ΎΣ ͙ͤ͊ͨͪ͊͒͟͡Σ aǊΣ aǊǎΣ aǎ ώƳƛȊϐΣ 5Ǌ ͭͦ΅ͦΤ 
сύ ͍͚ͫ͜Έ͍ͦ͟͜ ͍͊ͤͤ͘ΎΣ ͙ͤ͊ͨͪ͊͒͟͡ ŎŀǇǘ ς captain, col ς colonel, sgt ς 

ǎŜǊƎŜŀƴǘ ͭͦ΅ͦΤ 
тύ ͍ͤ͊ͯͦ͟͜ ͔ͫͭͯͨͤ͜Σ ͙ͤ͊ͨͪ͊͒͟͡Σ .! ς Bachelor of Arts, DM ς Doctor of 

aŜŘƛŎƛƴŜΦ ό˱ͤͦ͒͜ ͍ ͍ͤ͊ͯͦͦͣͯ͟ ͔ͫͭͯͨͤ͜ ͯͫͭͪ͘͜;͊ΌͭΈͫΎ ͫͦͪͦ͟;͔ͤͤΎ ͙͊ͭͤͫ͡Έ͎ͦͦ͟ 
ͨͦͻ͔ͦ͒͗ͤͤΎΣ ͙ͤ͊ͨͪ͊͒͟͡Φ a. ς Medicinae Baccalaurus); 

уύ ͙͙ͦ͒ͤͼ͜ ;͊ͫͯΣ ͍͙͙͒ͦ͗ͤΣ ͍͎͙͊Σ ͙ͤ͊ͨͪ͊͒͟͡ ŦΦ κ Ŧǘ ς foot / feet, sec. ς 
second, in. ς inch, mg. ς milligram ͭ ͦ΅ͦ [4, 156]. 

ˤ͙΅͔͊ͤ͊͘͘;͔͔ͤ ͍͊ͯ͘͟Ί ͤ͊ ͔ͭΣ ΅ͦ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ Ί ͦ͒ͤ͜ΊΌ ͘ 
͎ͪͯͨ ͫͦͪͦ͟;͔ͤΈ  ͙͔ͯͫͫͭͣ͜ ͔͙͙ͫ͟͟͡ ͫͯ;͊ͫͤͦ͝ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΣ Ύ͊͟ ͍͙ͪͦͤͯ͊ͫ͘͡Ύ 
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͔ͤ΅͍ͦ͒͊ͤͦ ͤ͊ ͭ͜͡ ͨͪͦͼ͔͍ͫ͜ ͔ͤͭͪͤ͊͜ͼͦͤ͊͊͘͜͜͡ͼ͜͝ ͭ͊ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝Φ ˤ͙ͦͤ 
͒ͦͫͭ͊ͭͤΈͦΌ ͣͪͦ͜Ό Ί ;͊ͫͭͦ ͍͙͍͙͙͗͊ͤͣΦ ˻ͫ͟͜͡Έ͙͟ ͍ͣͦ͊ ͭ͊ ͫͯͫͨ͜͡Έ͍ͫͭͦ 
ͤ͊͘ͻͦ͒ΎͭΈͫΎ  ͍ ͚ͨͦͫͭͤͦͣͯ͜ ͍͙ͪͦͭͯ͘͟Σ ͙ͣͤ͘͜Σ Ύ͟͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ  ͍ ͙ͪͤ͘͜ͻ 
ͫͭͪͯͭͯͪ͊͟ͻ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤΣ ͤ͊͘ͻͦ͒ΎͭΈ ͍ͫͦΊ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͚  ͯͦ ͍ͫͭ͜͜Φ 

 ̂ͤ͊΄͚͜ ͫͭ͊ͭͭ͜ ͤ͊͒͊͜͡ ͎ͪͦ͘͡Ύ͙͔͒͊ͭͣͣͦ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Σ Ύ͟͜ ͯ 
͍͚ͫͦ͝ ͋͜͡Έ΄ͦͫͭ͜Σ Ί ͤ͜͜ͼ͙͊ͣ͊ͣ͘͜͜͡ ͭ͊ Ύ͟͜Σ ͤ͊ ͒ͯͣͯ͟ ˿Φ ̉ ͔ͦͪ͟, Ί ͔͙ͦͪͣͣ͟ ͙ͭͨͦͣ 
͔͍͊͋ͪ͊͜ͼ͜͝Φ ˹͙͊ͨͪ͊͒͟͡Σ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͋ͯ͟ ͔͙ͣͤͤ͊͜͟ ͊͋ͦ 
͍͙ͪ͊ͯ͘ ͍ Ύͦͫͭ͟͜ ͔͍͙͊͋ͪ͊ͭͯͪ͜ ͒͡Ύ ͤΈ͎ͦͦ ͦ͗ͤ͊͟ ͍͋ͯ͊͟ ͍͙ͪ͊͗͊ΊͭΈͫΎ ͔ͦͪͣͦ͟Σ Ύ͟ 
 ͯ../Σ w{±tΣ w{t/! ͭ͊ ͤ͜Φ  

˿ͦͪͦ͟;͔ͤͤΌ ͍ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͨ͒͜͡Ύ͎͊ΌͭΈ ͍ͤ͊ͯͦ͟͜ 
͔ͫͭͯͨͤ͜Σ ͭ͊͟͜ Ύ͟:  

ˤΦ!Φ ό.ŀŎƘŜƭƻǊ ƻŦ !Ǌǘǎύ ς ζx ͍͊͊͊ͪ͟͡ ͍ ͎͊ͯ͘͜͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ηΤ 
BBA (Bachelor of Business Administration) ς ζˣ͍͊͊͊ͪ͟͡ ͔͋ͤͫ͘͜-

͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜ΎΣ ͔͊͊͒ͣ͟͜;͔ͤ ͨͫ͜͡Ύ͍͍ͯͫ͘͜Έ͔͟ ͍ͤ͊;͊ͤͤΎ ͙͍ͭͪ͊ͫͭ͜͡Ό ͙ͭͪ ͙ͪͦ͟ηΤ 
B.Sc. (Bachelor of Science (s) ς ζˣ͍͊͊͊ͪ͟͡ ͍ ͎͊ͯ͘͜͡ ͙͙ͨͪͪͦ͒ͤ;͙ͻ ͤ͊ͯ͟ηΤ 
CV (Curriculum Vitae) ς ζ͙͗ͭͭΊ͙ͨͫΤ ΄͙͙͚ͪͦ͟Σ ͎͙͚ͪͦͦͪͤͯͭ͘Σ ͙͒ͦͫͭΈ 

͙͚͒ͦ͊͒ͤ͟͡ ͍͙͊͒͟͡ ͍ͦͫͭͤ͜Έ͎ͦͦ ͍ͪͤ͜Ύ ͭ͊ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͒ͦͫ͒ͯ͜ ͍͊ͭͦͪ͊η 
ό˹͊͒͊ΊͭΈͫΎ ͒͡Ύ ͎ͪͦ͘͡Ύ͒ͯ ͒ͦ ͍͒͒ͯ͜͜͡ ͨͦ ͤ͊͋ͦͪͯ ͔ͨͪͫͦͤ͊ͯ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝); 

DL (deadline) ς ζ˴͚͚ͪ͊ͤ͜ ͔ͭͪͣͤ͜ ͍͙ͦͤ͊ͤͤ͟Ύ Ύͦ͟͝-͔ͤ͋ͯ͒Έ ͙ͪͦ͋ͦͭ ͊͋ͦ 
͍͔͊ͪ͘΄͔ͤͤΎ ͔ͨͪͦͭͯ͟ηΤ 

M.A. (Master of Arts) ς ζ˸͎͊ͫͭͪ͜ ͍ ͎͊ͯ͘͜͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟η όͼ͔ ͚ ͫͭͯͨͤ͜Έ 
͙͙ͨͪ͋ͤͦ͘͡ ͍͍͒ͨͦ͒͊͜͜Ί ͯͪ͊ͤͫ͟͝Έͦͣͯ͟ ͙͒ͨͦͣͯ͡ ͔ͫͨͼ͊ͫͭ͊͜͜͡ ͘ ͍͙΅ͦΌ ͍ͦͫͭͦ͜ΌύΤ 

M.Sc. (Master of Science) ς ζ˸͎͊ͫͭͪ͜ ͍ ͎͊ͯ͘͜͡ ͙͙ͨͪͪͦ͒ͤ;͙ͻ ͤ͊ͯ͟ηΦ 
(ͨ ͙͙ͪ͋ͤͦ͘͡ ͍͍͒ͨͦ͒͊͜͜Ί ͯͪ͊ͤͫ͟͝Έͦͣͯ͟ ͙͒ͨͦͣͯ͡ ͔ͫͨͼ͊ͫͭ͊͜͜͡ ͘ ͍͙΅ͦΌ ͍ͦͫͭͦ͜Ό); 

MBA (Master of Business Administration) ς ζ˿ͭͯͨ ͤ͜Έ ͎ͣ͊ͫͭͪ͊͜ ͍͎͒ͦͦͦ͜͡ 
͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύη (ͨͪ ͎ͦͪ͊ͣ͊Σ Ύ͊͟ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͡Ό͒ΎͣΣ ΅ͦ ͣ͊ΌͭΈ ͍͙΅ͯ 
͍ͦͫͭͯ͜Σ ͙͙ͦͭͪͣ͊ͭ ͎͙͔ͨͦ͋ͤ͜͡͡ ͤ͊ͤͤ͘Ύ ͍ ͎͊ͯ͘͜͡ ͍͎͒ͦͦͦ͜͡ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜ΎΦ 
MBA ς ͨ ͦͨͯ͡Ύ͙͚ͪͤ ͍ͦͫͭͤ͜Έͦ-͍͊͟͜͡ͺ͊͜͟ͼ͚͙͚ͤ͜ ͍͔ͪͤ͜Έ ͍ ˿̊ˢΣ ͍̐ͪͦͨ͜Σ ͊ ͔͔ͭͨͪ ͜ 
͍ ͤ͊΄͚͜ ͪ͊ͤ͟͜͝ ͍ ͍͚ͦͫͭͤ͜͜ ͎͊ͯ͘͜͡ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔͋ͤͫͦͣ͘͜Φ ˨͙ͨͦͣ͡ a.! ͤ͊͒͊Ί 
΄͙ͪͦ͟͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͊ͪ͟ΩΊ͎ͪͤͦͦ ͪͦͫͭ͊ͤͤ͘ΎύΤ 

PA (personal assistant) ς ζ˻͙͙͚ͫͦ͋ͫͭ ͔͔ͫͪͭ͊ͪ͟ηΤ 
Ph.D. (Doctor of Philosophy) ς ζˤ;͔͙͚ͤ ͫͭͯͨͤ͜ΈΣ ͔͍͍͔͙͚͊ͤͭͤ͟͜͡ 

ͯͪ͊ͤͫ͟͝Έͦͣͯ͟ ͔ͫͭͯͨͤΌ ͙͊ͤ͒͒͊ͭ͊͟ ͤ͊ͯ͟Σ ͍͊ͪ͜ΌΊͭΈͫΎ ͔͊͗ͤͦ͘͡ ͍͒͜ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜͝Υ 
͙͔ͣͫͭͼ͍ͭͦ όŀǊǘǎύΣ ͤ͊ͯ͊͟ όǎŎƛŜƴŎŜǎύ ͭ͊ ͎ͯͣ͊ͤͭ͊ͪͤ͜͜ ͙ͤ͊ͯ͟ όƘǳƳŀƴƛǘƛŜǎύηΤ 

Sc.D. (Doctor of Science) ς ζ˨ͦͭͦͪ͟ ͤ͊ͯ͟η ό͎͘ ͒ͤͦ͜ ͘ ͣ͜ ͗ͤ͊ͪͦ͒ͤͦΌ 
͙͔ͫͫͭͣͦΌ ͍͙ͦͫͭ͜ ͫͭͯͨͤ͜Έ 5ƻŎǘƻǊ ƻŦ {ŎƛŜƴŎŜ ͔ͤ ͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͪͦͪ͘Ύ͒ͯ ͍;͔͙ͤͻ 
͔͍ͫͭͯͨͤ͜Σ ͙͚ͨͪͤΎ͙ͭͻ ͯ ͍͍͚ͫͭͦ͜͜ ͍͚ͦͫͭͤ͜͜ ͙͔ͫͫͭͣ͜ύ ώмϐΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˢ͔͍͙͋ͪ͊ͭͯͪ͜ 
͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ Ί ͔͍ͤ͒͜ΩΊͣͤͦ͝ ;͙͊ͫͭͤͦΌ ͙͗ͭͭΎ ͡Ό͔͚͒Σ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͍ ͤ͊΄ ;͊ͫΦ 
͍͔̂ͫ͒ͦͣͤͤ͜͡Ύ ͤ͊͘;ͯ΅ͦͫͭ͜ ͍͎ͤ͊ͯͦͦͦ͟ ͔ͫͭͯͨͤΎ Ί ͍͙͍͊͗ͦ͡Ό ͍ͫ͊͒ͦͦ͟͡Ό ͍ 
͙͔ͫͫͭͣ͊ͻ ͊ͪͯ͋͗ͤͦ͘͜͝ ͭ͊ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͍͙ͦͫͭ͜Φ ˻͎͡Ύ͒ ͍͙΅͔͊ͤ͊͘͘;͔͙ͤͻ ͔͍͊͋ͪ͊ͭͯͪ͜ 
ͤ͊ ͨͦͤ͊͘;͔ͤͤΎ ͍ͦͫͭͤ͜Έͦ-͍͊͟͜͡ͺ͊͜͟ͼ͚͙ͤ͜ͻ ͍͍ͪͤ͜͜ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͒͊Ί ͍͙ͨ͒ͫͭ͊͜ 
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͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͦͫͭ͊ͤͤ͜ ͔ͤ͊͗͊ͭ͡Έ ͒ͦ ͤ͜͜ͼ͍͊ͣ͘͜͜͜͡ ͭ͊ ͝ͻ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
ͨͦ͡Ύ͎͊ΌͭΈ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͨͦ;͍͙͊ͭͦ͟ͻ ͔ͭͪ͜͡ ͍͙ͤ͊͘ ͔ͫͭͯͨͤΎ ͍ Ύͦͫͭ͟͜ 
͔͍͙͊͋ͪ͊ͭͯͪ͜Σ ͦ͗ͤ͊͟ ͘ Ύ͙͟ͻ ͍͙ͪ͊͗͊ΊͭΈͫΎ ͔ͦͪͣͦ͟ ͤ͊ ͙ͨͫΈͣ͜ ͚ ͯ ͍͔ͣͦͤͤ͜͡Φ 

˶˱́˩˾ˢ́̂˾ˢ 
1. .ˢ͔͍͙͋͋ͪ͊ͭͯͪ· ͙ ͫͦͪ͊͟΅͔͙ͤΎ ͍ ͫͺ͔͔ͪ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ ͊ͪ͟Έ͔ͪ· [͔̏ͭͪͦͤͤ͟͡·͚ 

͔ͪͫͯͪͫ] ς ˾ ͔͙͗ͣ ͒ͦͫͭͯͨ͊ :  
http://www.habit.ru/23/115.html. 
2. ˢ͎ͤͦ͡-͙͚ͪͯͫͫ͟ ͍ͫͦ͊ͪ͡Έ ͍͔͔ͫͦͪͣͤͤ·ͻ ͫͦͪ͊͟΅͔͙͚ͤ ώ͔́ͫͭ͟ϐ Ґ English-russian 

dictionary of modern abbreviations Υ ͦ͟Φ тллл ͔͙͙͒ͤͼ κ ˤΦ ˢΦ ˶ͯͼ͔͍͙͟;Σ ˢΦ s Φ ˮ͍͍͊ͤͦ͊Σ 
˹Φ ˸ Φ ˽ͦͭ͊΄͙͍ͤͦ͟Σ ˮΦ s Φ ˿͚͍͊ͣͦͦ͊͡Φ ς ˸ Φ Υ ˾͙͚ͯͫͫ͟ Ύ͘·͟Σ нллнΦ ς мтс ͫΦ 

3. ˢͪͤͦ͡Έ͒ ˮΦ ˤΦ ˶͔͙͎͙ͫͦͦ͟͟͡Ύ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͎͙͚͎͊ͤͫͦͦ͟͡ Ύ͙͊͘͟ 
/ ˮ Φ ʕ Φ s ͪͤͦ͡Έ͒. ς ˸ ΦΣ мфрф. ς 305 c. 

4. ˨͔͔ͯ͋ͤͼ ̏Φ ˸Φ ˶͙͎͍͙͙ͤͫͭ;͔͙͔ͫ͟ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͎͙͚͊ͤͫͦͣ͟͡ Ύ͘·͔͟Φ 
˿͔ͨͼͯͪͫ͟ κ ̏Φ ˸Φ ˨͔͔ͯ͋ͤͼ. ς ˸ Φ Υ ˥ͦͫͫ͊͡-˽͔ͪͫͫΣ нллоΦ ς 256 ͫ . 

5. ˿͎͍͊ͨͦͦ͊ ˶Φ ˮΦ ˻ͨ·ͭ ͔͙ͫͣ͊ͤͭͦ͟-͙͙͙ͫͭͫͭ͡;͔͎ͫͦͦ͟ ͍͔͙ͫͦͨͦͫͭ͊ͤ͡Ύ ͣͦͪͺ͔ͣͤ·ͻ 
͔ͯͫ;͔͙͚ͤ ͫ ͙͙ͨͪͦͭͦͭͨ͊ͣ : ͙͒ ͫΦ ΦΦΦ ͊ͤ͒͟Φ ͺͦ͜͡͡Φ ˹͊ ͯ͟ : 10.02.04 /  ˿͎͍͊ͨͦͦ͊ ˶͙͙͒Ύ 
ˮ͍͍͊ͤͦͤ͊. ς ́ ͯ͊͡Σ мфсуΦ ς нтр ͫΦ   

6. ˿͔͎͔͔͍ͪ͊ ́Φ ˢ͔͍͙͋͋ͪ͊ͭͯͪ· ͍ ͙͔͔ͫͫͭͣ ͔͙ͫ͟͡;͔͙ͫ͟ͻ ͫͦͪ͊͟΅͔͙͚ͤ κ ́Φ ˿ ͔͎͔͔͍ͪ͊ 
κκ͙͎͙̅ͦͦ͡͡;͔͙͔ͫ͟ ͙ͤ͊ͯ͟Φ ˤͦͨͪͦͫ· ͔͙͙ͭͦͪ ͙ ͙͙ͨͪ͊ͭ͟͟Φ ς 2013. ς ̉ Φ нΣ Ѕ сΦ ς ˿ Φ мтпς179.  

7. ͔̊͡Ύͻ͍ͦͫ͊͟Ύ ˶Φ ˢΦ ˴ ͙ͯ͘;͔͙ͤΌ ͔͍͙͊͋͋ͪ͊ͭͯͪ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͪͯͫͫͦͣ͟ Ύ͘·͔͟ 
/  ˶ Φ s Φ ̊ ͔͡Ύͻ͍ͦͫ͊͟Ύ κκ ˤͦͨͪͦͫ· ͍͍͙ͫͦͦͦ͋ͪ͊ͦ͊ͤ͘͡Ύ ͙ ͺ͔͎͙͙ͪ͊ͦͦ͘͡Φ ς ͔̅ͪͯͤ͘ Υ ˴͙͎ͪΦ ˥̂Σ 
1962. ς ˿ . 19ς21. 

8. Yskakov A. Shortening words ό͎͙͚͊ͤͫ͊͟͡Ύ ͔͍͙͊͋͋ͪ͊ͭͯͪ͊ύ κ A. Yskakov 
//  English. ς 2003. ς JanΦ Ѕ пΦ ς C. 23ς31. 

˾˩˭̑˸˩ 
˽͊ ͍͡Ό͟ .ʕ .ˮ ˢ͔͍͙͋͋ͪ͊ͼ͙Ύ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͎͙͚͊ͤͫͦͣ͟͡ Ύ͘·͔͟Υ ͔͙ͦͫͦ͋ͤͤͦͫͭ 

͙͔͔͙ͨͪͣͤͤΎ ͔͍͙͊͋͋ͪ͊ͭͯͪ ͫͺ͔ͪ· ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ. 
ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ Ύ͍͔͙͔ͤ͡ ͔͍͙͊͋͋ͪ͊ͼ͙͙ ͊͟͟ ͙͎͍͙͙ͤͫͭ͡;͔͚ͫͦ͟ 

͔͔ͭͤ͒ͤͼ͙͙ ͍͔͔͚ͫͦͪͣͤͤͦ Ήͨͦͻ͙Τ ͦͫͯ΅͔͍͔ͫͭͤ͡ ͙͊ͤ͊͘͡ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍͔͒ͯ΅͙ͻ ͯ;͔ͤ·ͻ ͍ 
͙ͦ͋͊ͫͭ͡ ͔͍͙͊͋͋ͪ͊ͼ͙͙ ͎͙͚͎͊ͤͫͦͦ͟͡ Ύ͘·͊͟Τ ͪ͊ͫͪ͟·ͭ͊ ͫͯ΅ͤͦͫͭΈ ͨͦͤΎ͙ͭΎ 
ζ͔͍͙͊͋͋ͪ͊ͼ͙ΎηΣ ͔͔͔ͦͨͪ͒ͤ͡· ͙ͭͨ· ͔͍͙͊͋͋ͪ͊ͼ͙͙ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͎͙͚͊ͤͫͦͣ͟͡ Ύ͘·͔͟ ͙ 
͙͍͔͔ͨͪ͒ͤ· ͙ͻ ͙͔ͨͪͣͪ·Τ ͍͔ͦͫ΅͔ͤ· ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͍͙͊͋͋ͪ͊ͭͯͪ ͙ͦ͋͊ͫͭ͡ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ 
ͪ͊͘ΆΎ͔ͫͤͤͦ ͙ͻ ͤ͊͘;͔͙͔ͤ ͍ ͙͔͔ͫͫͭͣ ͔͎͊ͪͯ͋͗ͤͦͦ͘ ͙ ͔ͦͭ;͔͍͔͎ͫͭͤͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΤ 
ͨͦ͒;͔ͪͤͯͭ͟ ͊ ͤ͊͘;͙ͣͦͫͭΈ ͙͙ͨͦͤͣ͊ͤΎ ͤ͊͘;͔͙ͤΎ ͔͍͙͊͋͋ͪ͊ͭͯͪ ͒͡Ύ ͦ͋ͦͤ͊͘;͔͙ͤΎ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤͦ-͍͙͊͟͡ͺ͙͊͟ͼ͙ͦͤͤ·ͻ ͍͔͚ͯͪͦͤ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔͍͙͊͋͋ͪ͊ͼ͙ΎΣ ͔͍͙͊͋͋ͪ͊ͭͯͪ͊Σ ͙͙ͤͼ͙͙͊ͣ͘͡Σ ͔͙ͫ͟͡;͔͙͔ͫ͟ 
ͫͦͪ͊͟΅͔͙ͤΎΣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤͦ-͍͙͊͟͡ͺ͙͊͟ͼ͙ͦͤͤ·͚ ͍͔ͯͪͦͤΈΣ ͫͺ͔ͪ͊ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ 
͙͎͍͙͙ͤͫͭ͊͟͡ ͎͙͚͎͊ͤͫͦͦ͟͡ Ύ͘·͊͟Σ ͎͙ͦ͋͊͊͘͡͡ͼ͙Ύ. 

SUMMARY 
Pavlyuk V. Abbreviation in modern english: usage peculiarities of abbreviations 

denoting educational terms. 
The phenomenon of abbreviations as a linguistic tendency of modern epoch is 

highlighted in the article; the works of  leading scientists in the sphere of English 
abbreviations are analyzed; the essence of the concept ζabbreviationη is defined, the 
abbreviation types of modern English are exploded and their examples are given; the specific 
peculiarities of education abbreviations and explanation of their significance in the system of 
foreign and domestic education ŀǊŜ ŀƴŀƭȅȊŜŘΤ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŀōōǊŜǾƛŀǘƛƻƴǎΩ ƳŜŀƴƛƴƎ 
understanding of educational qualification levels is stressed. 

http://www.gramota.net/materials/2/2013/6-2/
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The leading scientists in the sphere of lexicology pay much attention to the problems of 
the use of abbreviations in modern speech. So M. Segal argues that the abbreviations are laid in 
the minds easier than regular words and focuses on the results of experimental studies related to 
the informative parts of words. These experiments conducted by psychologists have found that 
the initial components reflected in the words of consciousness and memory are easier than the 
final part. The value of emphasis on the first part stressed, especially when both the root stock, 
naturally much higher than those words with final unstressed syllables.  

Our epoch is time of active abbreviation. A modern language situation is 
ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ŀǎǇƛǊƛƴƎ ƻŦ ŀōōǊŜǾƛŀǘƛƻƴǎΩ ǳǎŀƎŜ ƛƴ ŀƭƭ ƛǘǎ ŦƛŜƭŘǎΦ ¢ƘŜ ŦƻǊƳŀǘƛƻƴ ƻŦ ƴŜǿ 
abbreviations in English have become the permanent phenomenon, which is constantly 
developing and improving. The amount of abbreviations of all types grows; this process is 
noticed by many researchers. Undoubtedly, the role of abbreviation in language 
consciousness of modern society is extraordinarily important, for this reason it is worth 
talking about the future of this word-formation. At the terms of world globalization 
abbreviations of educational sphere develop and spread, especially it touches scientific 
degrees, that are important for home science, and emulate the standard of a grant to the 
students, the post graduate students, the candidates and the doctors of sciences in the 
conditions of the European standard in recent years. The difference in the educational 
systems of Ukraine and European countries often does impossible understanding of scientific 
degree abbreviations in consciousness of the Ukrainian society.  

Abbreviations education is an integral part of the lives of people who are learning 
today. Awareness of the importance of science degree is an important component in the 
systems of foreign and domestic education. 

Key words: abbreviation, acronym, initializm, lexical reduction, educational 
qualification, educational sphere , English linguistics, globalization. 

 

̂˨˴ 378 
˶Φ ʕ Φ ˽ ΄͔͙ͤ;ͤ͊  

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  
͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿ Φ ˸ ͊͟ ͔͊ͪͤ͊͟ 

 

˱˹˨ˮˤ˱˨̂ˢ˶̎˹˱˿́̎ ̒˴ ̂˹˱˴ˢ˶̎˹ˢ ˿ˢ˸˻ˣ̂́˹˱˿́̎ ̂ ̉ˮ́˩˶̒ 
 

ˤ ͍ͦͫͤͦͯ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 
͔ͨͦ͊͒ͤ͟͜͡ ͔͒͜͝ ͎͙ͯͣ͊ͤͫͭ͜;ͤͦ͝ ͙͎͙ͨ͊ͪ͊͒ͣ 
͙ͦͫͦ͋ͫͭͫͤͦ͜ ͦͪ͜Ί͍ͤͭͦ͊ͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ 
͍͙ͻ͍ͦ͊ͤͤΎΦ ˲ ͝ ͔ͣͭ͊ ς ͔ͤ ͫͺ͍͙ͦͪͣͯ͊ͭ ͜ 
͍ͤ͊ͭ͜Έ ͔ͤ ͍͙ͻ͍͙ͦ͊ͭΣ ͊ ͚͙ͤ͊ͭ͘Σ 
͙͙ͨ͒ͭͪͣ͊ͭ͜Σ ͍͙͙ͪͦͤͯͭ͘ ͡Ό͙͒ͤͯ ͍ ͡Ό͙͒ͤ͜Σ 
͙͊͊ͫͭ͘͟͡ ͍ ͚ͤ͜ ͔ͣͻ͊ͤͣ͘͜ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝Φ 

ˤ͙͊ͫ͡Έ ˴͔͔ͪͣͤΈΦ 
 

˿ͭ͊ͭͭΎ ͙͍ͪͦͪ͊͘͟Ί ͫͯͭͤͫͭ͜Έ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ  ͍͊͘͜Ί͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ ͔͍ͦͣͨͦͤͤͭ͟͜Σ Ύ͟͜ 
͍͙ͤ͊͘;͊ΌͭΈ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͯ;͙͔ͭ͡ΎΦ ˻͙͙͚ͫͦ͋ͫͭͫͤ͜ ͔ͦͣͨͦͤͤͭ͟ Ύ͟ ͙͔ͫͫͭͣ͊ 
͙ͦͫͦ͋ͫͭͫͤͦ͜ ͭ  ͊ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅͙ͻ ͍ͫͭͦͫͯͤ͟͜ ͜ ͍͙͍͔͚͊ͫͭͦͫͭ͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ;͙͔ͭ͡Ύ Ί 
͍͙͙ͪͦ͒ͦͣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͡Ό͙͙͒ͤΣ Ύ͟͜ ͙͍ͪͦͪ͊͘͟ΌͭΈ ͝͝ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍ͫͭͯ͜ ͜ ͍ͫͭͯ͜ ͒ͦ 
͔ͤ͝Φ ̇͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͚ͨͦͫͭͤͦ͜ ͙ͤͣ ͯ͒ͦͫͦͤ͊͟͡ΌΌͭΈͫΎΦ ̂;͔ͤ͜ ͍͔ͫͭͪ͒͗ͯΌͭΈΣ ΅ͦ 
͙ͦͫͦ͋ͫͭͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͫͦͼ͊͜͡ΈͤͦΌ ͤ͊͘;ͯ΅ͫͭ͜ΌΣ ͒ͦ͋ͯͭͦ͘Ό ͙ͤͣ ͍ͫͦΊΌ 
ͨͪ͊ͼ͔ΌΣ ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͒͋ͤͦͫͭ͘͜Ύ͙ͣΣ ͙͙͙ͦͫͦ͋ͫͭͣ Ύͦͫͭ͟Ύ͙ͣΣ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͒͜Ύ͡Έͤͦͫͭ͜Σ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

149 

͍ͦͤ͊ ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͊ ͤ͊ ͒ͯͻ͍ͦͤͫͭ͜Έ ς ͒ͦ͋ͪͦΣ ͍͔͙͍ͫͨͪ͊͒ͫͭ͜͡ΈΣ ͍ͫͦ͋ͦ͒ͯΣ ͡Ό͍͋ͦΣ ͍ͪͯ͜Σ ͤ͊͒͜ΌΣ 
͎͒ͤͫͭ͜͜ΈΣ Ύ͟͜ Ί ͙ͨͪͤͼ͙͙ͨ͊ͣ ͚͎ͦͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͯͫΈ͎ͦͦ ͙͗ͭͭΎΦ  

˿ͯ͋ΩΊ͙͚ͭͤ͟ ͔ͦͣͨͦͤͤͭ͟ ͍͙ͤ͊͘;͊Ί ͍͔ͪͤ͜Έ ͔͔ͫ͊ͣͦ͒ͭͪͣͤ͊͜ͼ͜͝ ͭ  ͊ ͫͨͦͫ͋͜ 
͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ;͍͙͔ͭ͡Ύ ͯ ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅ͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Φ ˿ͯ͋ΩΊͭͤͫͭ͟͜Έ ͯ;͙͔ͭ͡Ύ Ί 
ͫͦͼ͊͜͡ΈͤͦΌ ͔ͪ͊͡Έͤͫͭ͜ΌΣ ͫͨͦͫͦ͋ͦͣ ͚͎ͦͦ ͍ͫͤͯ͊ͤͤ͜ΎΣ ͙͗ͭͭΊ͍ͭͦͪ;ͦͫͭ͜Σ Ύ͊͟ ͔͔ͤͫ ͍ ͫͦ͋͜ 
͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͒ͦ͡Ό ͯ;͍ͤ͜Σ ͔͎ͦ͟͡Σ ͙ͪ͊ͤ͟͝Σ ͍͊ͫͤͯ͡ ͒ͦ͡Ό ͭ  ͊͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͔ͪ͊͡Έ͚ͤ͜ 
͍ͦͫͤͦ͜ ͚͎ͦͦ ͍ͤͯͭͪ͜΄ͤ͜ͻ ͙ͫ͡Φ 

˱ͤ ͙͍͒͒ͯ͊͜͡Έͤͫͭ͜Έ ς ͔͍ͤͨͦͭͦͪͤ͊ ͍ͫͦΊͪ͒ͤͫͭ͜͜Έ ͯ;͙͔ͭ͡ΎΣ ͫͯͯͨͤͫͭ͟͜Έ ͭ͜͡Έ͙͟ ͚ͦͣͯ 
͍͙͍͙͊ͫͭ͡ͻ ͙͍͙ͦͫͦ͋͡ͻ Ύ͔͚ͦͫͭ͟Σ ͍ͦͤ͊ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ ͙ͪͫ͊ͻ ͚͎ͦͦ ͔͔͔ͭͣͨͪ͊ͣͤͭͯΣ 
ͻ͔͊ͪ͊ͭͪͯ͟Σ ͍ ͔ͫͨͼ͙ͺ͜ͼ͜ ͔͔͍ͤͭͪͫ͜͜Σ ͍ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͻ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ  ͊ ͍ͭͦͪ;ͦͫͭ͜Φ 
˿͍͔ͭ͊ͤͦͤͤ͡Ύ ͯ;͙͔ͭ͡Ύ Ί ͙ͫ͊͒ͤͣ͟͡ ͜ ͙͍͙ͭͪ͊ͣ͡ ͨͪͦͼ͔ͫͦͣ ͚͎ͦͦ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎΣ 
͍͙ ͔͔ͦͪͣͤͦͫͭ͟͜͡ ͘͜ ͎͊͊͘͡Έ͎ͤͦͦ ͒ͦ ͍͔ͯͤͪͫ͊͜͡Έ͎ͤͦͦΣ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͤ ͊ ͯͤ͊͜͟͡Έͤͫͭ͜Έ ͜ 
͔͍ͤͨͦͭͦͪͤͫͭ͜ΈΦ ˨͡Ύ ;͍͙͔ͭ͡Ύ ͼ͔ ͦͤ͊͘;͊ΊΣ ΅ͦ ͙ͫͭ͊ͭ ͚ͣ͊ͫͭͪͦͣ ͍ͫͦΊ͝ ͍͙ͫͨͪ͊ ͔ͣͦ͗ 
ͭ͜͡Έ͙͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͍ͦͫͭ͊͜Σ ͤ͊ͯ͊͟Σ ͍ͻ͙͍ͦ͊ͤͤΎΣ ͔͙ͦͣͨͦͤͤͭ͟ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ ͍;͙͔ͭ͡ΎΣ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ ͫͯ͋ΩΊͭͤͫͭ͟͜ΈΣ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΣ ͍͒ͦͫ͒͜Σ 
͍͙͙͙͟͟͡  ͚ ͍͊͒͊ͤͤ͘ΎΣ ͍ͭͦͪ;͊ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ ͍ͤͤͦ͊͜ͼ͚͔ͤ͜ ͙͔ͣͫͤͤ͡ΎΣ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜ΎΣ 
͔͔ͫ͊ͣͦ͒ͭͪͣͤ͊͜ͼ͜ΎΣ ͙ͦͫͦ͋ͫͭͫͤͦ͜ ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟Σ ͙͍ͣͦͭ͊ͼ͜ΎΣ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ 
͒͋ͤͦͫͭ͘͜͜Σ ͔ͣ͊ͤͪ͊ ͍͔͙ͨͦ͒ͤ͜͟Σ ͯ;͙͔ͭ͡Έ-͍ͤͦ͊ͭͦͪΣ ͫͯ;͙͚͊ͫͤ ͨͪͦͺ͔ͫͦͤ͊͜͡Φ  

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˻͍ͫͭ͊͜  ͚ ͤ͊ͯ͊͟ ς ͚͍͙͍ͤ͊͊͗͜͡΄͜ ͫͺ͔͙ͪ 
͡Ό͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˤ͙ͦͤ Ί ͙͙ͫ͊͒ͤͣ͟͡ ͜Ίͪ͊ͪͻ͜;͙͙ͤͣ ͙͔͙ͫͫͭͣ͊ͣΣ 
͔͎ͫͭͪ͊ͭ͜;ͤͦ ͙͔͙͙ͨͪͦͪͭͭͤͣ͜Σ ͍͙͙͋͊ͦͣ͘ ͒͡Ύ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͎ͤͦͦ 
͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͊ ͭͦͣͯ ͔͙͒ͣͦͪ͊ͭ͟;ͤ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͍ ͙͗ͭͭ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊ 
͍͙ͤ͊͘;͙͙͡ ͝ͻ Ύ͟ ͤ͊͘;ͯ΅͜ ͍ͫ͊͒ͦ͟͜͡  ͚ͨͦ;͙͊͡ ͔͔͙͙ͨͪͤͦͫͭ ͊͟ͼ͔ͤͭ ͘͜ ͍͙ͣ͊ͫͦͻ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ Ύ͍͙΅ ͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͙͙͙͒ͭͤΣ ͍͙͍;͔ͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͜ 
͍͙ͦ͋ͫͭ͊ͤ ͝͝ ͍͙ͪͦͭͯ͘͟Σ ͍ͯͣͦ ͙ͫ͊ͣͦͪͦͪͭͭ͘͟Ύ ͭ͊ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͤ͊ ͙ͪͤ͘͜ͻ 
͔ͭ͊ͨ͊ͻ ͝͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Φ ˿͔͊ͣ ͨ͒͜ ;͊ͫ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͍͊ͫͦ͘ΌΊ 
ͯ͟͡Έͭͯͪͤ͜ ͼͤͤͦͫͭ͜͜Σ ͋ͦ ͣͫͭ͘͜ ͍͙ͦͫͭ͜ ;͔ͪͨ͊ΊͭΈͫΎ ͚ ͔͔͔͍͋ͨͪͪͤͦ͘ ͍ͨͦͨͦͤΌΊͭΈͫΎ 
͘ ͯ͟͡Έͭͯͪͤͦ͝ ͫͨ͊͒΅͙͙ͤ ͙ͪͤ͘͜ͻ ͪ͊ͤ͟͝ ͜ ͍ͤ͊ͪͦ͒͜Σ ͘͜ ͙ͪͤ͘͜ͻ ͎͔͚͊ͯ͘͡ ͙ͤ͊ͯ͟Σ Ύ͊͟ 
͚ͨͦͫͭͤͦ͜ ͍͙͍ͪͦ͊͘ΊͭΈͫΎΣ ͊ ͭ͊ͦ͗͟ ͘͜ ͙͗ͭͭΎ ͭ͊ ͙͙ͨͪ͊ͭ͟͟ ͡Ό͙͙͒ͤΦ 

˴͚ͦ͗ͤ͜ ͙ͫͭͦͪ͜;͚ͤ͜ ͒ͦ͋͜ ͙ͨͪͭ͊ͣ͊ͤͤ͜ ͍ͫͦ͝ ͍͙͙͙͟͟͡  ͚ ͍͊͒͊ͤͤ͘ΎΦ 
˿Έ͎͔ͦͦ͒ͤͤΎ ͍͙ͫͭ͊ͭΈ ͙͍ͦͫͦ͋͜͡ ͍͊͒͊ͤͤ͘Ύ  ͍͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Σ ͔͊͡ ͚͎͍ͤ͊ͦͦͤ͜͡΄͔ ς 
ͫͺ͍͙ͦͪͣͯ͊ͭ ͍ͤͦͯ ͡Ό͙͒ͤͯΥ ͍͙ͻ͍ͦ͊ͤͯΣ ͔͔ͦͣͨͭͤͭͤͯ͟Σ ͍ͦͫ͜;͔ͤͯΣ ͨ͊ͭͪͦͭ͊͜Σ ͺ͊ͻ͍͜ͼΎ 
͍ͫͦΊ͝ ͍͙ͫͨͪ͊Φ ˱ ͙ͣ ͼͦͣ͜͟͡ ͎ͨͦͦ͒͗ͯΊͣͦͫΎ ͘ ͍ͤ͊ͯͦ͟ͼ͔ͣ ˤΦ ˥ ͤ͊ͭΌͦͣ͟Σ Ύ͙͚͟ 
͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ζ͍͙ͻ͍͙ͦ͊ͭ ͎ͪͦͣ͊͒Ύ͙ͤͤ͊Σ ͨ͊ͭͪͦͭ͊͜Σ ͎ͯͣ͊ͤͫͭ͊͜ ͦͤ͊͘;͊Ί 
͎͍͙ͨ͒ͦͭͯ͊ͭ͜ ͨ͒ͪͦͫͭ͊͜Ό;ͯ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͒ͦ ͯ;͊ͫͭ͜ ͯ ͍ͪͦ͘ΩΎ͊ͤͤ͘͜ ͎ͤ͊͊͡Έ͙ͤͻ ͜ 
͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ ͍͊͒͊ͤ͘Έ ͔͍͙͒ͪ͗͊η ώрΣ рϐΦ ̇Ό ͣͫ͜͜Ό ͙ͨͦ͊ͤ͊͟͟͡ ͍͙͙ͦͤ͊ͭ͟ ΄ͦ͊͟͡Σ 
͋ͦ ͔ͤ ͔͊͗ͤͦ͘͡ ͍͒͜ ͔ͨͦͻ͙Σ ͫͦͼ͊͜͡Έ͙ͤͻ  ͜ ͙ͨͦͭ͜͡;͙ͤͻ ͣͤ͘͜ ͪͦ͡Έ ͯ;͙͔ͭ͡Ύ ͯ 
ͺ͍ͦͪͣͯ͊ͤͤ͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͊͘͡΄͊ΊͭΈͫΎ ͔ͤͣͤͤͦ͘͜ΌΦ ̂ ΄ͦ͟͜͡ ͍͔ͫ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͘ 
̂;͙͔ͭ͡ΎΦ ˱ ͻͦ;͊ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍ͤ͊;͊ͤͤΎ  ͚͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜ ͔͊͗͊ͭ͘͡Έ ͍͒͜ ͭͪΈͦͻ 
;͙͙͍ͤͤ͟͜ ς ͻͭͦ ͍ͤ͊;͊ΊΣ ͎ͦͦ͟ ͍ͤ͊;͊ΌͭΈΣ Ύ͟ ͍ͤ͊;͊ΌͭΈΣ ͜ ͔͒ͯ͗ ͫ͊͒ͤͦ͟͡ ͍͙ͤ͊͘;͙͙ͭΣ 
΅ͦ ͚͍͙͍ͤ͊͊͗͜͡΄͔Σ ͔͊͡ ͙ͣ ͍͍͊͗͊ΊͣͦΣ ΅ͦ ͚͎͍ͤ͊ͦͦͤ͜͡΄ͦΌ ͯ ͍ͫͨͪ͊͜ ͍͙ͻ͍ͦ͊ͤͤΎ Ί 
ͪͦ͡Έ ͯ;͙͔ͭ͡ΎΣ ͚͎ͦͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍ͭͦͪ;ͦ͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜Σ Ύ͊͟ ͍͍ ͋ͪ͊͊͜͡ ͍ ͔͔ͫ͋ 
͍͒ͦͫ͒͜Σ ͙͚ͤ͊͋ͯͭ ͔͔͙ͨͦͨͪ͒ͤͣ͜ ͨͦͦͤͤ͟͜͡Ύ͙ͣΦ 
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̂ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔͎ͭͪͣͤͦͦ͜͜͡͝ ;͍͙͔ͭ͡Έ ς ͼ͔ ͡Ό͙͒ͤ͊Σ Ύ͊͟ ͣ͊Ί ͔ͫͨͼ͊͜͡Έͤͯ 
͎͍ͨ͒ͦͭͦͯ͜͟ ͭ ͊ͨͪͦͺ͔͚ͫͤͦ͜ ͚͊ͣ͊͘ΊͭΈͫΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦΌ ͒͜Ύ͡Έͤͫͭ͜ΌΣ ͊ ͍ ͫͯͭͤͦͫͭ͜ 
͍;͙͔ͭ͡ΈͫΈͦ͟͝ ͨͪ͊ͼ͜ ͙ͣͫͭͭ͜ΈͫΎ ͍͙ͤ͊͘;ͤ͊ ͪͦ͡Έ ͯ;͙͔ͭ͡Ύ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ ͔͊͒͗ ͤ͊ 
ͤΈ͎ͦͦ ͔ͨͦ͊͒ͤ͊͟͡ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͒ͦ͡Ό ͦ͗ͤͦ͟͝ ͙͙͙͒ͭͤΣ ͯ;ͤΎΣ 
ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡ΎΣ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͔͍͙͒ͪ͗͊Φ ˭͍͙͒ͫ͜Σ ͙ͪͦ͋ͣͦ ͍͙͍ͫͤͦͦ͟Υ 
Ύ͙ͣ͟ ͔͋ͯ͒ ;͍͙͔ͭ͡ΈΣ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͚͎ͦͦ ͨͪ͊ͼ͜ ς ͙ͭ͊ͣ͟ ͔͋ͯ͒ ͫͯ;͔͊ͫͤ  ͚͚ͣ͊͋ͯͭͤΊ 
ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̂;͙͔ͭ͡Έ ς ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͔͙ͤͦͪ͒ͤ͊ͪͤ͊Σ 
͎͎͋͊͊ͭͦͪ͊ͤͤ͊Σ ͔͍ͤͨͦͭͦͪͤ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΣ ͙͙͊ͪͭͫͭ;ͤ͊Σ ͍ͦͫ͜;͔ͤ͊Σ ͍͙ͻ͍ͦ͊ͤ͊Σ 
͍ͭͦͪ;͊Σ ͨͪͦͺ͔ͫͦͤ͊͜͡Σ ΅ͦ ͫͨͦͤͯ͊͟Ί ͒ͦ ͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡ΎΦ ˽͔ͪͦ͋ͣ͊͡ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͍ͭͦͪ;͎ͦͦ ͙ͫͭ͡Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ ͚ͤ͊͘΄͊͡ ͍ͫͦΊ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ΅͔ 
ͯ ͨͪ͊ͼΎͻ ͍͙͙͒͊ͭͤͻ ͺͦͫͦ͜͡ͺ͍͜  ͜ ͔͎͎͍ͨ͒͊ͦ͜ ͙͎ͣͤͯͦͦ͡Υ ˿ͦͪ͊ͭ͊͟Σ ˽͊ͭͦͤ͊͡Σ 
̒Φ s Φ ˴ ͔ͦͣͤͫΈ͎ͦͦ͟Σ ̅Φ s Φ ˨ ͔͍͔͎ͫͭͪ͊͜Σ ˯Φ ˥ Φ ˽ ͔ͫͭ͊ͦ͡ͼͼ͜Σ ˴Φ ˨ Φ ̂ ΄͙ͤͫΈ͎ͦͦ͟. 
̂ͨ ͔ͪ΄͔ ͜ ͚ͤ͊͋͜͡Έ΄ ͍ͨͦͤͦ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͡Ό͙͙͒ͤ Ύ͟ ͎͍͔͍͋͊͊ͭͦͪͤͯ͜  ͚
͎͋͊͊ͭ ͦͦͣͨ͊ͭͤͯ͟͟ ͝͝ ͍͙͍͊ͫͭͫͭ͜͡Έ ͯ ͍ͫͦ͝ͻ ͪͦ͋ͦͭ͊ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ ˣΦ ˥ Φ s ͤ͊ͤΈΊ͍Σ ΅ͦ ͘ 
͙ͨͦ͘ͼ͜͝ ͫͯ;͊ͫͤͦ͝ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟ ͫͭ͊ͦ͡ ͫͭ͊ͪͭͦͣ ͒͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ 
͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ ;͍͙͔ͭ͡ΎΦ  

͔̂͒ͦͫͦͤ͊ͤͤ͟͡Ό ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͙͍ͨͪͫΎ;͔ͤ͜ ͨͪ͊ͼ͜ 
˸Φ ˻ Φ ʕ ͊΄͔ͯͤ͊͟͡Σ ˿Φ ̂ Φ ˥ ͦͤ;͔͊ͪͤ͊͟Σ ˱Φ s Φ ˭ Ύ͘Όͤ͊Σ ˸Φ x Φ ̐ ͍ͭͯͻ͊Σ ˹Φ ˥ Φ ˹ ͙;͊ͦ͟͡Σ 
˻Φ ˸ Φ ˽ Ίͻ͙ͦͭΣ ˻Φ ̒ Φ ˿ ͍͊;͔ͤͦ͟Σ ˻Φ ʕ Φ ˿ ͯͻ͙ͦͣͤͫ͡Έͦ͟͝Σ ˸Φ ˨ Φ ̒ ͪͣ͊;͔ͤ͊͟Σ 
͙ͨͭ͊ͤͤΎ ͝ͻ ͍͙ͪͦͭͯ͘͟  ͚ ͺ͍ͦͪͣͯ͊ͤͤΎ Ύ͟ ͍ͭͦͪ;͙ͻ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͔͚ͤͦͫͭ 
͍͙͍ͫͭ͜͡ΌΌͭΈ ˹Φ ʕ Φ ˴ ͜;ͯ͟Σ ˻Φ ʕ Φ ˴ ͙͙ͪ;ͯ͟Σ ˶Φ ˸ Φ ˶ ͯͤ͊͘͜Σ ˸Φ ˨ Φ ˹ ͍͊͒ͪͦ͜͟Σ 
˿Φ ˻ Φ ˿ ͙ͫͦΊ͍͊Σ ͊ ͔͒͜͝ ͘ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͭͦͪ;͎ͦͦ ͙ͫͭ͡Ό ͒͜Ύ͡Έͤͦͫͭ͜ ͔͎͎͍ͨ͒͊ͦ͜ 
ͤ͊͘ͻ͙ͦ͒ͣͦ  ͍ ˹Φ ʕ Φ ˨ ͯ͒ͤ͜;͔ͤͦ͟Σ ˶Φ ˻ Φ ˸ ͜͡Έͭͦ. ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ 
͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ ͍ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ˹Φ ˱ Φ ˽ ͔͍ͭͪͦͦ͝, ̐ Φ ˽ Φ ˱ ͡Έͤ͊͝, 
˿Φ s Φ ˥ ͜͡Έ͍ͣ͊ͤͦ͊, ˨Φ x Φ x ͎ͦͦΎ͍͔ͤͫ͡Έ͊͟, ˻Φ ʕ Φ x ͪͯ΄͙ͤͫ͡Έ͎ͦͦ͟, ˹Φ ʕ Φ ˥ ͚ͯ͘͜, 
̅Φ ˸ Φ ˥ ͦͤͦ͋ͦͤ͊͜͡, ˱Φ ˹ Φ ˨ ΈΎ͍ͦ͊͟Σ ˽Φ ˹ Φ ˭ ͤ͜;͔ͤͦ͟, ˤΦ ʕ Φ ˴ ͯ͒ͪΎ͍ͼ͔͍͊, 
˻Φ ˸ Φ ˶ ͔ͦͤͭΈΊ͍͊Σ ˻Φ ˸ Φ ˸ ͊ͭΌ΄ͤ͊͟͜, ˢΦ ˽ Φ ˹ ͔;͊Ί͍͊, ˢΦ ʕ Φ ˽ ͔͍ͭͪͦͫΈ͎ͦͦ͟, 
̒Φ ˻ Φ ˽ ͦͤͦͣ͊ͪΈ͍ͦ͊Σ ˿Φ ˶ Φ ˾ ͯ͋ͤ͜΄͔͚ͭͤ͊Σ ˤΦ s Φ ˿ ͔͙ͣ;͔ͤͦ͟, ˤΦ ˻ Φ ˿ ͊ͫͭ͡Έͦͤͤ͊͜, 
˸Φ ʕ Φ ́ ͊͟;͔ͤ͊͟Σ ̑Φ ˥ Φ ̅ ͦͤ͊͟͜.  

˻ͫͭ͊ͤͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ;͔͙ͯͤͻ ˶Φ ʕ Φ ʕ ͙͔͊ͫͤͦ͟͡Σ ˱Φ ˥ Φ ̐ ͍ͪͣ͊ͦ͊͟Σ 
ˤΦ ˥ Φ ˴ ͔͔ͪͣͤΎΣ ˴Φ ˴ Φ ˽ ͍͊ͭͦͤͦ͊͡Σ ˶Φ ʕ Φ ˿ ͦͻ͊ͤΈΣ ˤΦ ˻ Φ ́ ͙ͻ͍͙ͦͤͦ;͊ ͭ͊ ͤ͜Φ ͒͊ΌͭΈ 
͍ͨ͒ͫͭ͊ͯ͜ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͣ͊Ί ͙ͭͪ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ 
͍͊͘Ί͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ ͔͙ͦͣͨͦͤͤͭ͟Υ ͙͙͚ͦͫͦ͋ͫͭͫͤ͜ ς ͙͔ͫͫͭͣ͊ ͙ͦͫͦ͋ͫͭͫͤͦ͜ ͭ ͊
ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅͙ͻ ͍ͫͭͦͫͯͤ͟͜ ͜ ͍͙͍͔͚͊ͫͭͦͫͭ͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜Τ ͫͯ͋ΩΊ͙͚ͭͤ͟ ς
͍͔ͪͤ͜Έ ͔͔ͫ͊ͣͦ͒ͭͪͣͤ͊͜ͼ͜͝ ͭ ͊ͫͨͦͫ͋͜ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͯ ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅ͦͣͯ 
͔͔͍͙ͫͪ͒ͦ΅͜ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͚ͤ ς ͙ͨͪͪͦ͒ͤ͊Σ ͎͋ͦͦ͜͜͡;ͤ͊Σ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;ͤ͊ 
͍ͦͫͤͦ͊Σ ΅ͦ ͫ͊͒͊͟͡ΌͭΈ ͍͋͊ͦͯ͘ ͍ͦͫͤͦͯ ͚͎ͦͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜Φ  ̇͜ 
͔͙ͦͣͨͦͤͤͭ͟ ͍͒ͦͨͦͤΌΌͭΈ ͙ͦ͒ͤ ͎ͦ͒ͤͦͦ Ί ͔ͤͨͦ͒͜͡Έ͙͙ͤͣ  ͯ ͍͚ͫͦ͝ Ί͒ͤͦͫͭ͜Σ 
͔͍ͨͪ͒ͫͭ͊͡ΎΌͭΈ ͯ;͙͔ͭ͡Ύ Ύ͟ Ύ͍ͫͪ͊ͯ͟ ͭ ͊ͤ ͔͍ͨͦͭͦͪͤͯ ͼͤͤͫͭ͜͜ΈΦ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍͙ͤ͊͘;͔ͤͤΎ ͔͍ͦͣͨͦͤͤͭ͟͜Σ Ύ͟͜ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ 
ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈ ͯ;͙͔ͭ͡Ύ Ύ͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΦ  
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ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˻͙͙͚ͫͦ͋ͫͭͫͤ͜ ͔ͦͣͨͦͤͤͭ͟ ς ͼ͔ 
͙͔ͫͫͭͣ͊ ͙ͦͫͦ͋ͫͭͫͤͦ͜ ͭ ͊ ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅͙ͻ ͍ͫͭͦͫͯͤ͟͜ ͜ ͍͙͍͔͚͊ͫͭͦͫͭ͡ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ύ͙͚͟ ͭͫͤͦ͜ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ ͚͎ͦͦ ͫͯͭͤͫͭ͜ΌΦ ˿ͯͭͤͫͭ͜Έ ͜ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ 
ͨͦͪΎ͒ ͘ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Ό ͚ ͍͔ͯͤͪͫ͊͜͡Έͤͫͭ͜ΌΣ Ί ͍͙͙ͪͦ͒ͦͣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ 
͡Ό͙͙͒ͤΣ Ύ͟͜ ͙͍ͪͦͪ͊͘͟ΌͭΈ ͝͝ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍ͫͭͯ͜ ͭ ͍͊ͫͭͯ͜ ͒ͦ ͔ͤ͝Φ ˿ͯͭͤͫͭ͜Έ ͜ 
͙ͦͫͦ͋ͫͭͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͊ ͣ͊ΌͭΈ ͎͋͊͊ͭͦ ͫͨ͜͡Έ͎ͤͦͦΣ ͦ͒ͤ͊͟ ͣ͊ΌͭΈ ͙͚ͪͤ͘͜ ͣͫͭ͘͜Φ 
˿ͯͭͤͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͊ ͍ͭ͜͡ΌΊ ͙͍͙ͣͦͭΣ ͙ͤ͊ͣͪ͜Σ ͼ͜͜͡Σ ͔͔͙ͤͭͪͫ͜Σ ͔͙͒͊͜͡Σ ͫͯͭͤͫͤ͜͜ 
͙͙ͫ͡ ͍ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙͍͊ͭͤͦͫͭ͟͜Σ ͍ͭͦͪ;ͦͫͭ͜Φ ˤͦͤ͊ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͔͔͍͔ͨͪͭͦͪͤͤΎ 
͍͒ͦ͟͜͡͡Ύ ͚ ͔͔ͫ͋Σ ͤ͊ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͨͪͦͺ͔ͫ͜ΊΌΣ ͤ͊ ͨͦ΄͙ͯ͟ ͚ ͍͙Ύ͍͔ͤͤ͡Ύ ͔͔ͫ͋ Ύ͟ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͙͋ͯͭ ͙͍͙͊ͭͤͣ͟ ͯ ͨͦ΄ͯ͊͟ͻ ͙͍ͫͣͫ͜͡Σ ͼ͔͚ͤͤͦͫͭ͜Σ ͼ͔ 
͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͊ ͔͔ͨͪ͒ ͫͦ͋ͦΌΣ ͍͙ͫͦͣ͝ ͍͙ͻ͍ͦ͊ͤͼΎ͙ͣΣ ͼ͔ ͎͔ͨͪ͊ͤͤͤΎ 
͒ͦ ͍͙ͤ͊ͤͤ͘Ύ  ͍͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͍ͫͭ͜͜Σ  ͎ͯͪͦͣ͊͒ͫΈͦͫͭ͟͜Σ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ˨͜Ύ͡Έͤͫͭ͜Έ 
͔͎͎ͨ͒͊ͦ͊ ͔͔ͨͪ͒͋͊;͊Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͙ͨͪͪͦ͒ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͚ͪͦͯͣͤͤ͘͜Ύ ͯ;ͤΎΣ ͔͔͍͙ͫͪ͒ͦ΅͊Σ  ͯΎͦͣͯ͟ ͍ͤ͜ ͔͔͍ͨͪ͋ͯ͊ΊΣ ͋ͦ 
͔͔ͤͭͭ͜͟͡ ͯ;͙͔ͭ͡Ύ ͍ͻ͙ͦ͒ͭΈ ͒ͦ ;͙ͫ͊͡ ͍͙ͦͫͤͦͤͻ ͍͙ͫ͊͒ͦ͟͡ͻ ͚͎ͦͦ ͫͯͭͤͦͫͭ͜Φ ˿͔͊ͣ 
͊͘ ͎͒ͦͨͦͣͦͦΌ ͔͔ͤͭͭͯ͜͟͡ ͔͎͎ͨ͒͊ͦ ͊ͤ͊ͯ͘͜͡Ί ͯ ͍͚ͫͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͪͤ͘͜͜ ͔͙ͣͭͦ͒Σ 
͔͙͙ͣͭͦ͒͟Σ ͙͊ͫͦ͋͘ ͭͦ΅ͦ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͙͍͍ͨ͜͡ ͤ͊ ͯ;͍ͤ͜Σ ͙ͦͪͫͭͯ͟Ό;͙ͫΈ ͙ͨͪ 
ͼΈͦͣͯ ͔͙ͣͭͦ͒͊ͣ ͙͙ͨͪͪͦ͒ͤ;͙ͻ ͜ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟Φ  

˽ͦͤΎͭͭΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ;͍͙͔ͭ͡Ύ ͭͫͤͦ͜ ͍ͨͦΩΎ͔͊ͤ͘ ͘ ͚͎ͦͦ ͍͙ͫͭ͊ͤͦ΅͔ͣ ͯ 
͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͍ͫͭ͜͜Σ ͎ͪͦͣ͊͒ͫΈͦͣͯ͟ ͙͗ͭͭ͜Σ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ͔̆͊ͪ͊ͭͪͤ͟͜ ͙͙ͪͫ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͫͯ;͎͊ͫͤͦͦ ;͍͙͔ͭ͡Ύ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ ͫΈ͎͔ͦͦ͒ͤͤΎ ͫͯͫͨ͜͡Έ͍ͫͭ͊Υ 
͔ͦͤͦͣͯ͟͜͟Σ ͙ͨͦͭͯ͜͟͡Σ ͤ͊ͯͯ͟Σ ͯ͟͡ΈͭͯͪͯΦ ˯͎ͦͦ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͺͦͪͣͯΊͭΈͫΎ  ͚
͍͙Ύ͍͡ΎΊͭΈͫΎ  ͍͔͙͍ͦͭ͟͟͜͡ ͭ ͊;͔͔ͪ͘ ͔͙͍ͦͭ͟͟͡Σ ;͔͔ͪ͘ ͙͋͘͡Έ͔͟ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ;͔͔ͪ͘ 
ͫͯͫͨ͜͡Έ͍ͫͭͦ ͍ ͼͦͣͯ͜͡Σ ͍͙ͪ͊͗͊Ί ͚͎ͦͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ˿͍ͭͯ͜ ͭ ͍͔͊ͫͭ͊ͤͤ͡Ύ ˿͍ͭͯ͜ ͒ͦ 
Έ͎ͤͦͦΦ ˻͙ͫͦ͋ͫͭͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͍͙͊͗͒͘ ͍͒ͦ͋ͪ͊͗͊͜Ί ͫͦͼ͊͜͡Έͤͯ ͪͦ͡ΈΣ ͔͊͡ ͙ͤͦ͜͟͡ ͔ͤ 
͍͙ͦ͒ͭ͘ΈͫΎ ͭ͜͡Έ͙͟ ͒ͦ ͔ͤ͝Σ ͔͊͒͗ ͫͯͫͨ͜͡Έ͍ͫͭͯ ͨͦͭͪ͋ͤ͜͜ ͍͙ͻ͍ͦ͊ͤͼ͜Σ ͯ;ͤ͜Σ ͔͙ͫͭͯ͒ͤͭΣ 
͍͙͙͙ͨͯͫͤ͟͟ ͘͜ ͼ͙͙ͤͤͫͤͣ͜͜ ͍͙͍͊ͫͭͦͫͭ͡Ύ͙ͣΣ ͒͋ͤͦͫͭ͘͜Ύ͙ͣΣ ͤ͊ͤͤ͘Ύ͙ͣΣ ͍ͣͤͤ͜Ύ͙ͣΣ 
͍͙ͤ͊;͙͊ͣ͟Σ Ύ͟͜ ͍͙ͦͤ ͙ͦͭͪͣͯΌͭΈ ͯ ͨͪͦͼ͔ͫ͜ ͍͊͘Ίͣͦ͒͜͝Φ ̂ ͭ͊ͦͣͯ͟ ͪͦͯͣͤͤ͘͜͜ 
͔͎͎ͨ͒͊ͦ ͍͎͒ͪ͊͜͜Ί ͫͦͼ͊͜͡Έͤͯ ͪͦ͡ΈΣ ͍͙ͦͤͯ͟Ί ͫͦͼ͊͜͡Έͤͯ ͺͯͤ͟ͼ͜ΌΦ 

˻͙ͫͦ͋ͫͭͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͍͒ͦ͋ͪ͊͗͊͜Ί ͚͎ͦͦ ͔͍͙͚ͨͤ ͫͦͼ͊͜͡Έ͙͚ͤ ͫͭ͊ͭͯͫΣ 
ͫͦͼ͊͜͡Έ͔ͤ ͍͙ͤ͊ͤͤ͘ΎΣ ͔͔ͨͪ͒͋͊;͊Ί ͔͍͙͚ͨͤ ͍͔ͪͤ͜Έ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͚͒͋ͤͦͫͭ͘͜Σ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͯ͟͡Έ͙ͭͯͪΦ ˹͔ ͣͦ͗ͤ͊ ͍͊ͦ͘Ό͍͙͊ͭ ͫͦͼ͊͜͡Έͤͯ ͍͒ͦͪͯ͜  ͚͍͙ͤ͊ͤͤ͘Ύ ͊͘ 
͍͙ͯͣͦ ͙ͤ͘Έͦ͟͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͒͒͊͜;͜Φ ̂;͙͔ͭ͡Έ-͙ͦͫͦ͋ͫͭͫͭ͜Έ Ί ζͫ ͯ͋ΩΊͭͦͣ͟Σ 
͙͒͊ͭͤͣ͘ ͤ͊ ͍;͙ͤͦ͟ηΣ ͊ ͔ͫ͊ͣ ͘ ͍;͙ͤͯ͟ ͍ ͪͦͯͣͤͤ͘͜͜ ˸Φ x ͊ͻͭͤ͊͜ 
ζͪ ͦͨͦ͘;͙ͤ͊ΊͭΈͫΎ ͙ͦͫͦ͋ͫͭͫͭ͜Έη ͨ ͔͎͎͒͊ͦ͊ [2, 11]. 

;͔̂ͤ͜ ͍͔ͫͭͪ͒͗ͯΌͭΈΣ ΅ͦ ͍͔ͪͤ͜Έ ͯ;͙͔ͭ͡Ύ Ύ͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍͒ͦ͋ͪ͊͗͊͜Ί ͙͚ͭ͊͟ 
͍͙ͪͦͭͦ͘͟Σ ͙ͦ͟͡ ͍ͯ͘Έ͙͚͟ ͨͪͦͺ͔ͫͦͤ͊ͣ͘͜͜͡ ͙͍͊͘͡ΊͭΈͫΎ ͘ ͍͙ͪͦͭͦͣ͘͟ ͡Ό͙͙͒ͤ Ύ͟ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˻͙ͫͦ͋ͫͭͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͫͦͼ͊͜͡ΈͤͦΌ ͤ͊͘;ͯ΅ͫͭ͜ΌΣ 
͒ͦ͋ͯͭͦ͘Ό ͙ͤͣ ͍ͫͦΊΌ ͨͪ͊ͼ͔ΌΣ ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͒͋ͤͦͫͭ͘͜Ύ͙ͣΣ ͙͙͙ͦͫͦ͋ͫͭͣ 
Ύͦͫͭ͟Ύ͙ͣΣ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˨͡Ύ ͯ;͍ͤ͜ ͼ͔ ͫͭ͊ͪ΄͙͚ ͍͙ͭͦ͊ͪ΄Σ ͙ͨͦͪ͊͒ͤ͟Σ 
͚ͤͦͫ͜ ͤ͊ͤ͘ΈΣ ͯ͟͡Έ͙ͭͯͪΣ ͣͦͪ͊͜͡Σ Ύ͙͚͟ ͔ͣͦ͗ ͚ ͻͦ;͔ ͙ͪͦͯͣͭ͘͘͜ ͍͎ͫͦͦ ͍͙ͻ͍ͦ͊ͤͼΎΣ 
͎͙͒ͦͨͦͣͦͭ ͚ͦͣͯΦ ˻͙ͫͦ͋ͫͭͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͊ ͤ͊ ͒ͯͻ͍ͦͤͫͭ͜Έ ς ͒ͦ͋ͪͦΣ 
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͍͔͙͍ͫͨͪ͊͒ͫͭ͜͡ΈΣ ͍ͫͦ͋ͦ͒ͯΣ ͡Ό͍͋ͦΣ ͍ͪͯ͜Σ ͤ͊͒͜ΌΣ ͎͒ͤͫͭ͜͜ΈΣ Ύ͟͜ Ί ͙ͨͪͤͼ͙͙ͨ͊ͣ ͚͎ͦͦ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͯͫΈ͎ͦͦ ͙͗ͭͭΎΦ  

͔͙͙̆͊ͪ͊ͭͪͤͣ͟ ͒͡Ύ ͦ ͙ͫͦ͋ͫͭͦͫͭ͜ ;͍͙͔ͭ͡Ύ Ί ͙ͦͫͦ͋ͫͭ͜ ͼͤͤͦͫͭ͜͜Σ ͣͦͪ͊͡Έͤͫͭ͜ΈΣ 
͙ͦͫͦ͋ͫͭ͊ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜ΈΣ ͎͒ͤͫͭ͜͜ΈΣ ͍͒͜;ͯͭͭΎ ͔͔ͫ͋ ;͙͊ͫͭͤͦΌ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͚ 
ͯ͟͡Έ͙ͭͯͪΣ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͯ ͙͚ͨͪͤΎͭͭ͜ ͪ͜΄͔ͤͤΎΣ ͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͍;͙͍ͤ͟͜Σ ͒ͯͻ͍ͦͤ͊ 
ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜ΈΣ ͍͙Ύ͍͔ͤͤ͡Ύ ͍ͦ͜͡ ͨ͒͜ ;͊ͫ ͊͘ͻ͙ͫͭ ͍͙ͯ͊ͫͤ͡ͻ ͔͔ͨͪͦͤ͊ͤ͟ΈΣ ͍͎ͫͭͦ͜͡Ύ͒Φ 
̂;͙͔ͭ͡Έ Ύ͟ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ ͣ͊Ί ͯͤ͊͜͟͡Έͤͯ ͙ͦͣͨͦ͘͟ͼ͜Ό ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
͜ ͙͔ͫͫͭͣͯ ͍ͫͭͦͫͯͤ͟͜ ͘ ͦͭͦ;ͯΌ;͙ͣ ͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͔͔͍͙ͫͪ͒ͦ΅͔ͣΦ ˭ͤ͊;ͯ΅͙͙ͣ ͒͡Ύ 
;͍͙͔ͭ͡Ύ Ί ͭ͊͟͜ ͙ͦͫͦ͋ͫͭͫͤ͜͜ Ύͦͫͭ͟͜ Ύ͟ ͙͍ͣͦͭ͊ͼ͜Ύ ͭ͊ ͤ͊ͨͪΎͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͔ͣͨ͊ͭ͜ΎΣ ͔ͭͦͪ͊ͤͭͤͫͭ͜͡ΈΣ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜Έ ͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΣ 
͍͔ͪͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͔͚͒͋ͤͦͫͭ͘͜Σ ͍͙Ύ͍͔ͤͤ͡Ύ 
͊͟ͼ͔ͤͭͯ͊ͼ͚͜ ͯ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͎͋͊͊ͭͦ ͤ͜΄͎ͦͦΦ 

˿ͯ͋ΩΊ͙͚ͭͤ͟ ͔ͦͣͨͦͤͤͭ͟ ͍͙ͤ͊͘;͊Ί ͍͔ͪͤ͜Έ ͔͔ͫ͊ͣͦ͒ͭͪͣͤ͊͜ͼ͜͝ ͭ ͊ͫͨͦͫ͋͜ 
͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ;͍͙͔ͭ͡Ύ ͯ ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅ͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Φ ˨͡Ύ ;͍͙͔ͭ͡Ύ 
Ύ͟ ͫͯ͋ΩΊͭ͊͟ ͒͜Ύ͡Έͤͦͫͭ͜ ͻ͔͔͊ͪ͊ͭͪͤ͟ ͊͘ͻ͔ͦͨͤͤ͡Ύ ͍ͫͨͪ͊ͦΌΣ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ 
͒ͦ͡Ό ͯ;͍ͤ͜Σ ͔͎ͦ͟͡Σ ͙ͪ͊ͤ͟͝Σ ͍͊ͫͤͯ͡ ͒ͦ͡ΌΣ ͍ͤ͜ ς ͚ͤͦͫ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 
ͨͤ͊ͤͤ͘͜Ύ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͔͔͒͗ͪͦ͡ ͙͍͊ͭͤͦͫͭ͟͜Σ ͫͨͪΎ͍͔ͣͦ͊ͤ ͤ͊ 
͍͙ͻ͍ͦ͊ͤͼ͍͜Σ ͯ;͍ͤ͜Σ ͔͎ͦ͟͡Φ ́͊͟, ˢΦ ʕ Φ x ͪͯ΄͙ͤͫ͡Έ͙͚͟ ͍͊ͯ͊͗ͯ͘ΊΣ ΅ͦ ζˣ͙ͯͭ 
ͫͯ͋ΩΊͭͦͣ͟Σ ͭͦ͋ͭͦ ͍ͭͦͪͼ͔ͣ ͍ͫͦΊ͝ ͫͭͦͪ͜͜͝Υ ͤ͜͜ͼ͜Ό͍͙͊ͭ ͭ ͊ ͚͒ͫͤ͘͜Ό͍͙͊ͭΧ 
͙ͨͪ͊ͭ͟;ͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͨͤ͊ͤͤ͘͜ΎΣ ͎ͫͨͦ͡Ύ͒͊ͤͤΎ ͭ͊ ͤ͜΄͜ ͍͙͙͒ 
͔ͫͨͼ͙ͺ͜;ͤͦ͝ ͡Ό͒ͫΈͦ͟͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͍ͭͦͪ;ͦ͝ ͭ ͊ͣ ͦͪ͊͡Έͤͦ͝η [3,10]. 

̂;͙͔ͭ͡Έ ͣ͊Ί ͍ͫͦΊ ͍ͤͯͭͪ͜΄ͤΊ ͒ͯͻ͍͔ͦͤ ͙͗ͭͭΎΥ  ͋͊͗͊ͤͤΎΣ ͨͦ;ͯͭͭΎΣ ͪͦͯͣ͘Σ 
͍ͦ͡ΎΣ ͔͙ͨͦͭͪ͋Σ ͙͍͙ͣͦͭΣ ͔ͣͦͼ͜͝Σ ͒͋ͤͦͫͭ͘͜͜Σ Ύ͟͜ ͍͙Ύ͍͡ΎΌͭΈͫΎ ͯ ͍͙͎͡Ύ͒͜ ͚͒͜Σ 
͍;͙͍ͤ͟͜Σ ͙͍͊ͭͤͦͫͭ͟͜Σ ͔͊͡ Ύ͟ ͫͯ͋ΩΊͭ͟ ͍ͤ͜ ͍͙͔ͨͦͤͤ ͒ͦͫΎ͎͙ͭ ͎ͭ͊ͦͦ͟ ͍͙ͪͦͭͯ͘͟ 
͍ͭͦͪ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜Σ Ύ͟͜ ͙ͫͭͣͯ͡Ό͍͙͊ͭͣͯͭΈ ͚͎ͦͦ ͒ͦ ͎͔͔͍ͤͪͯ͊ͤͤΎ ͍͙ͤͦͻ 
͔͚͒͋ͤͦͫͭ͘͜Σ ͙ͫͨͦͤͯ͊ͭͣͯͭ͟Έ ͒ͦ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͍ͭͦͪ;ͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͒ͦ ͚͔͒ͫͤͤͤ͘͜Ύ 
͙ͨͪ͊ͭ͟;ͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˿͙ͭ͊ͭ ͫͯ͋ΩΊͭͦͣ͟ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 
ͦͤ͊͘;͊Ί ͍͙ͦͫͦͭ͝ ͝͝Σ ͍͙ͦͦͦ͒ͭ͜͡ ͔ͤΌΣ ͙͋ͯͭ ͙͒͊ͭͤͣ͘ ͒ͦ ͝͝ ͚͔͒ͫͤͤͤ͘͜Ύ ͭ ͍͊ͭͦͪ;͎ͦͦ 
͔͔͍͔ͨͪͭͦͪͤͤΎΣ ͙͋ͯͭ ͍ͭͦͪͼ͔ͣ ͍͎ͫͦͦ ͙͗ͭͭΎ ͍͎͊͊͘͜͡Σ  ͯͭ ͦͣͯ ;͙ͫ͜͡ ͚ ͨͪͦͺ͔͚͎ͫͤͦͦ͜Σ 
ͦͼͤ͜Ό͍͙͊ͭ ͍͊ͫͤͯ͡ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͝͝Σ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͭ͊ 
͚͒ͫͤ͘͜Ό͍͙͊ͭ ͝͝ ͔ͦͪ͟͟ͼ͜ΌΦ ˽ͦΊ͒ͤ͊ͤͤΎ ͤ͊ͤ͘Έ ͘͜ ͍͒ͦͫ͒ͦͣ͜Σ ͍͔ͭͤͤ͜͡Ύ ͍͊͒ͯͣ͘͜Σ 
͔ͪ͊͊͘͜͡ͼ͜Ύ ͍ͨ͊ͤ͜͡ ͜ ͎ͨͪͦͪ͊ͣΣ ͍ͨͦ͋ͯ͒ͦ͊ ͍͙ͤͦͻ ͔͍ͨͪͦͭ͟͜ Ί ͦ͒ͤ͜ΊΌ ͘ ͍͙ͦͫͤͦͤͻ 
͍ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ;͍͙͔ͭ͡Ύ Ύ͟ ͫͯ͋ΩΊͭ͊͟ ͒͜Ύ͡Έͤͦͫͭ͜Φ   

˿ͯ͋ΩΊͭͤͫͭ͟͜Έ ͯ;͙͔ͭ͡Ύ Ί ͫͦͼ͊͜͡ΈͤͦΌ ͔ͪ͊͡Έͤͫͭ͜ΌΣ ͫͨͦͫͦ͋ͦͣ ͚͎ͦͦ ͍͍ͫͤͯ͊͜-
ͤΎΣ ͙͗ͭͭΊ͍ͭͦͪ;ͦͫͭ͜Σ Ύ͊͟ ͔͔ͤͫ ͍ ͫͦ͋͜ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͒ͦ͡Ό ͯ;͍ͤ͜Σ ͔͎ͦ͟͡Σ 
͙ͪ͊ͤ͟͝Σ ͍ ͊ͫͤͯ͡ ͒ͦ͡Ό  ͚͋ ͊ͯ͘ΊͭΈͫΎ ͤ͊ ͔ͪ͊͡Έ͚ͤ͜ ͍ͦͫͤͦ͜ ͚͎ͦͦ ͍ͤͯͭͪ͜΄ͤ͜ͻ ͙ͫ͡Φ 

˱͙͍ͤ͒͒ͯ͊͜͡Έͤ͊ ͍ͫ͊͒ͦ͊͟͡ ͯ;͙͔ͭ͡Ύ ͍͟͡Ό;͊Ί ͍ ͔͔ͫ͋ ͙ͨͪͪͦ͒ͤͯΣ ͎͋ͦͦ͜͜͡;ͤͯ 
ͭ͊ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;ͤͯ ͍͙ͦͫͤͦΣ ΅ͦ ͫ͊͒͊͟͡ΌͭΈ ͍͋͊ͦͯ͘ ͍ͦͫͤͦͯ ͚͎ͦͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜Φ 

˱͙͍ͤ͒͒ͯ͊͜͡Έͤͫͭ͜Έ ς ͼ͔ ͙͔͚ͪͭͪ͟͜ ͒ͯ΄͔͍ͤͦ-͒ͯͻ͍͎ͦͤͦͦ ͍͙ͣͪͯ͜ ͡Ό͙͙͒ͤΣ 
Ύ͙͚͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͙͔ͭ͡Ύ ͣͦ͗ͤ͊ ͍͍͙͊͗͊ͭ ͙ͦ͒ͤͣ ͘ ͝͝ 
͍͍ͪͤ͜͜Φ  



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ4ȟ Ο 8 (42) 

153 

˱͙͍ͤ͒͒ͯ͊͜͡Έͤͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͯͤ͊͜͟͡Έͤ͊Σ ͙͒ͦͫͭΈ ͚ͫͭ͊͜͟ ͭ ͊ ͒͊Ί ͎ͣͦͯ͘ 
͍;͙͔ͭ͡Ό ͒ͦͫΎ͎͙͊ͭ ͍͙͙ͫͦ͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜  ͯ ͙͍͙ͣͤ͜͡ͻ ͍ͯͣͦ͊ͻ ͦͭͦ;ͯΌ;͎ͦͦ 
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͍ͦͤ͊ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ ͍͍͊ͭͦͪͫͭ͜ ͚͎ͦͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͍ͫΈ͎ͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͙͗ͭͭΎΦ ˿ͯͭͭΊ͍͙͙ͣ ͝͝ ͨͪͦΎ͍͙͊ͣ Ί ͙ͫͭ͡Έ 
͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍͔ͪͤ͜Έ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͍ͦͫ͜;͔ͤͫͭ͜ΈΣ ͯ͟͡Έͭͯͪ͊ ͍͔͙ͨͦ͒ͤ͜͟Φ  

̒͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΣ ͯ;͙͔ͭ͡Έ Ί ͔͍͙ͤͨͦͭͦͪͤͣ ͫͯ͋ΩΊͭͦͣ͟ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ 
͚͎ͦͦ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͪͦͨͦ͘;͙ͤ͊ΊͭΈͫΎ ͭͦ͒͜Σ ͙ͦ͟͡ ͙͔ͫͫͭͣ͊ ζͯ ;͙͔ͭ͡Έη 
͍͍ͦͦͦ͒͊͜͡Ί ͒͊ͭͤͫͭ͘͜Ό ͒ͦ ͎ͫ͊ͣͦͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͍ͫ͊ͣͦ͒ ͔ͦͫͦͤ͊ͤͤ͟͡ΎΣ 
͔͎ͫ͊ͣͦͪͯ͡Ύͼ͜͝Σ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟Σ ͍͙ͫ͊ͣͦͻ͍ͦ͊ͤͤΎΣ ͭ͊ ͤ͜΄͙ͻ ζͫ ͊ͣͦηΣ ΅ͦ 
͍͙Ύ͍͡ΎΌͭΈͫΎ ͍ ͎͔͔͍ͤͪͯ͊ͤͤ͜ Ύͫͤͦ͟͜ ͍͙ͤͦͻ ͚͎ͦͦ Ύ͔͚ͦͫͭ͟Σ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ 
͔͚͒͋ͤͦͫͭ͘͜Σ ͍͙ͪͦͭͯ͘͟ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͭ͊͊ͤͭͯ͡Σ ͙͙͊ͪͭͫͭͣͯ͘Φ ˱͙͍ͤ͒͒ͯ͊͜͡Έͤͫͭ͜Έ Ί 
͍ͯͣͦͦΌ  ͚͍ ͦ͒ͤͦ;͊ͫ ͦ͒ͤ͜ΊΌ ͘ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍ͭͦͪ;ͦͫͭ͜Φ  

̂ ͺͦͫͦ͜͡ͺ͜͝ ͭ ͊ ͫͦͼ͎ͦͦ͜͜͡͝ ͨ͒͜ ͍ͭͦͪ;ͫͭ͜Ό ͪͦͯͣ͘͜ΌͭΈ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͊͘ 
͎͒ͦͨͦͣͦͦΌ Ύͦ͟͝ ͍ͫͭͦͪΌΌͭΈͫΎ ͍ͤͦ͜Σ ͫͯͫͨ͜͡Έͤͦ ͤ͊͘;ͯ΅͜ ͔ͣ͊ͭͪ͊͜͡Έͤ͜  ͚͒ͯͻ͍ͦͤ͜ 
ͼͤͤͦͫͭ͜͜ ώмΣ 48ςстϐΣ ͋ͦ ͭ͜͡Έ͙͟ ͤ͊ ͍ͦͫͤͦ͜ ͍͙ͪ͜΄͔ͤͤΎ ͍ͭͦͪ;͙ͻ ͍͊͒͊ͤ͘Έ 
͍͊ͫͦ͘ΌΊͭΈͫΎ ͍͒ͦͫ͒͜ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͜ ;͍͙͔ͭ͡Έ ͫͭ͊Ί ͙͒͊ͭͤͣ͘ ͝ͻ ͍͙ͪ͜΄͍͙ͯ͊ͭ 
͘ ͍͙ͤͦͤͦ͘ΌΣ ͜, Ύ͟ ͍ͫ͒͜;͙ͭΈ ͙ͨͪ͊ͭ͊͟͟Σ ͦ͗ͤ͊͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͨͪͦͻ͙ͦ͒ͭΈ 
͙ͦ͒ͤ ͜ ͚ͭͦ ͙͚ͫ͊ͣ ΄͡ΎͻΥ ͍͒͜ ͍͙͒ͪͭͭ͜͟Ύ ͙ͫͭͤ͜Σ ͍͙ͤͦͻ ͒͡Ύ ͔͔ͫ͋Σ ͒ͦ ͍͙͒ͪͭͭ͜͟Ύ 
͙͍͙ͦͫͦ͋͡ͻ ͙ͫͭͤ͜Σ ͜ ͔ͤ͊ͪ΄ͭ͜Σ ͒ͦ ͍͔ͫͭͦͪͤͤΎ ͙ͫͭͤ͜Σ ͍͙ͤͦͻ ͒͡Ύ ͍ͫ͜ͻΦ 

˽͔͔͙͍ͪͦͤͦ͟͡Ό Ί ͒ͯͣ͊͟ ̑Φ ˥ Φ ̅ ͦͤ͊͟͜Σ Ύ͙͚͟ ͯ ͍ͫͦ͝ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͒͊Ί 
͔ͭ͊͟ ͍͙ͤ͊͘;͔ͤͤΎ ͼΈͦͣͯ ͺ͔͔ͤͦͣͤͯΥ ͍ͭͦͪ;ͫͭ͜Έ ς ͼ͔ ͔ͤͺ͍͙͚ͦͪͣ͊ͦ͊ͤ͘͜͡ 
ͨͪͦͼ͔ͫ ͍͔ͫͭͦͪͤͤΎ ͊͋ͦ ͍͙Ύ͍͔ͤͤ͡Ύ ͫͯ͋ΩΊͭͦͣ͟ ͍͙ͤͦͻ ͍͔͚͒ͦͣͦͫͭ͜ ͊͋ͦ ͦ͋ΩΊ͍ͭ͟͜ 
͒ͯͻ͍ͦͤͦ͝ ;͙ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͍͙͚ͦͫͤͦ͊ͤ ͤ͊ ͙͔ͣͫͤͤ͜͡Σ ΅ͦ ͍͙ͻ͙ͦ͒ͭΈ ͊͘ 
͔ͣ͗͜ ͍͎͒ͦͣͦͦ͜Σ ͤ͊ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͎͊ͫͤͦͦ͡ ͋͊;͔ͤͤΎ ͦ͋ΩΊͭ͊͟Σ ͍͊͒͊ͤͤ͘Ύ ͊͋ͦ 
͔͙ͨͪͦ͋ͣ͡ ͭ ͍͚͊ͫ͒ͦͣ͜͜ ͍͍͒ͣͦ͜͜ ͍͒͜ ͍͙͘;͙ͤͻ ͯΎ͍͔ͤ͡Έ ;͙ ͍ͫͨͦͫͦ͋͜ ώсΣ мссϐΦ ̇͜ 
͍͔͔ͭͪ͒͗ͤͤΎ ͒͊ΌͭΈ ͎ͣͦͯ͘ ͍͙Ύ͍͙͙ͭ ͍ͦͫͤͦͤ͜ Ύͦͫͭ͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍ͭͦͪ;ͦͫͭ͜ Ύ͟ 
͔͍ͤͨͦͭͦͪͤͦ͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ ;͍͙͔ͭ͡ΎΥ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͎ͤ͊͋ͯͭͦͦ ͍͒ͦͫ͒ͯ͜ ͍ ͍͙ͤͦͻ ͍ͯͣͦ͊ͻΤ ͎ͤͯ;ͫͭ͟͜Έ ͨ͒͜ ;͊ͫ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 
͍͎͊ͨ͊ͤͦ͊ͤͦͦ͘͡ ͍ ͔͍͙ͤ͒ͦͣ͜ͻ ͙ͫͭͯ͊ͼ͜ΎͻΤ ͯͣͤͤ͜Ύ ͍͍͙ͦ͋͐ͪͯͤͭͦͯ͊ͭ ͙͍ͤͭͯͭͤ͜͜͝ 
ͪ͜΄͔ͤͤΎΤ ͯͣͤͤ͜Ύ ͺ͍͙͊ͤͭ͊ͯ͊ͭ͘Σ ͋͊;͙͙ͭ ͙͋͗ͤ͡ΌΣ ͔͔ͫͪ͒ͤΌ ͭ͊ ͔͒͊ͯ͟͡ 
͔͔͙͍͙ͨͪͫͨͭ͟ ͍ ͪͦ͋ͦͭ͜Τ ͯͣͤͤ͜Ύ ͍͙͍͙ͪͦ͊ͭ͘ ͔͒͜ΌΣ ͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͝͝ ͍ ͔͙ͦͤͪͭͤ͟͟ͻ 
͍ͯͣͦ͊ͻΤ ͋͊;͔ͤͤΎ ͍͍͊ͪ͊ͤͭ͜͜ ͍͙ͪ͜΄͔ͤͤΎ ͔͙ͨͪͦ͋ͣ͡Τ ͯͣͤͤ͜Ύ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ 
͍͒ͦͫ͒͜ ͤ͜΄͙ͻΣ ͭͪ͊ͤͫͺ͍͙ͦͪͣͯ͊ͭ ͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ͔͙ͣͭͦ͒;͙ͤͻ ͙͍ͨͦͫ͋ͤ͜͟͜Σ 
͔͔͙ͭͦͪͭ;ͤ͜ ͔ͨͦͦ͗ͤͤ͡Ύ ͍͙ͤ͊ͯͦ͟ͻ ͨͯ͋͊͜͟͡ͼ͚͜Φ  

˻͙͍ͫͦ͋ͫͭ͜͡ΈΣ ͍ͫͦΊͪ͒ͤͫͭ͜͜ΈΣ ͔͍ͤͨͦͭͦͪͤͫͭ͜Έ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ ͯ;͙͔ͭ͡Ύ  Ί 
͍ͦͤ͘͜΄͙ͤͣ͜Σ ;͍͙͙͊ͫͭͦͣ͟  ͚ ͺͦͪͣ͊͡ Έ͙͙ͤͣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟Φ 
˱͙͍ͤ͒͒ͯ͊͜͡Έͤͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ς ͼ͔ ͔ͪ͊͡Έͤͫͭ͜Έ ͙͋ͯͭ ͙ͫ͊ͣͣ ͫͦ͋ͦΌΣ Ύ͊͟ 
͍͒ͦ͋ͪ͊͗͊͜Ί ͔͍͙͚ͨͤ ͫͭͯͨͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔ͫͦͤ͊ͣͯ͘͜͜͡Σ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Σ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͙͍ͪͦͪ͊͘͟Ί ͚͎ͦͦ ͎͙͙͋ͤͯ͡ ͤ͊ ͍ͪͤ͜͜ ͒ͯͻ͍ͦͤͦͫͭ͜Υ ˶Ό͍͋ͦΣ ˨ͦ͋ͪͦΣ 
˿͍͔͙͍ͨͪ͊͒ͫͭ͜͡Έ ͭ͊ ͤ͜΄͜ ͍͜;ͤ͜ ͼͤͤͦͫͭ͜͜Σ ͎͊͊͘͡Έ͙͚ͤͦͨͪͤΎͭ͜ ͫͯͫͨ͜͡Έ͍ͫͭͦͣΦ 

˻͙ͫͦ͋ͫͭͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͊ ς ͼ͔ ͚͎ͦͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͦͭͦ;ͯΌ;͙ͻΣ ͍͙ͻ͍ͦ͊ͤͼ͍͜Σ 
͔͙͍ͦͭͯ͟͟͡Σ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͭͦ͒͜ Ύ͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ Ί ͍͔ͫͭ͊ͤͤ͡Ύͣ ͒ͦ ͔͔ͫ͋Σ ͼ͔ 
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͍ͤͯͭͪ͜΄͚ͤ͜ ͎͒͊ͦ͜͡ ͡Ό͙͙͒ͤ ͘͜ ͫ͊ͣͦΌ ͫͦ͋ͦΌΣ Ί ͍͙͔ͪ͊͗ͤͤΎͣ ͚͎ͦͦ ͍ͪͤ͜Ύ 
ͯ͟͡Έ͙ͭͯͪΦ ̂;͙͔ͭ͡Έ Ύ͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͙͍͔͗ ͊͘ ͍͙͙͊ͫͤͣ͡ ͙͔ͪͭͪ͟͜Ύ͙ͣΣ ΅ͦ 
͍͙ͤ͊͘;͊ΌͭΈͫΎ ͙͍͙͙ͫͣͫͦͣ͡ ͍͘ΩΎ͙͊ͣ͘͟Σ ͼ͙͙ͤͤͫͤͣ͜͜ ͦͪ͜Ίͤͭ͊ͼ͜Ύ͙ͣΣ ͍ͫͦͫͭ͜ΌΣ 
͍ͪͦ͜ΌΦ ̇ͤͤͦͫͭ͜͜ Ί ͎͙͙͙͋ͤͤͣ͡ ͍͙͔ͪ͊͗ͤͤΎͣ ͙͙ͨͪͪͦ͒ ͡Ό͙͙͒ͤΣ ͝͝ ͒ͯͻ͍͙ͦͤͻ 
ͤ͊;͊͡Φ ͍͙͙̂ͫ͒ͦͣͭ͜ ͼͤͤͦͫͭ͜͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ς ͍͙ͨͦͦͤ͊͡ ͍͙ͫͨͪ͊Τ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͙͙ͤͣ ͙͙͗ͭΦ   

˱͙͍ͤ͒͒ͯ͊͜͡Έͤͫͭ͜Έ ς ͤ ͔͍ͨͦͭͦͪͤ͊ ͍ͫͦΊͪ͒ͤͫͭ͜͜Έ ͡Ό͙͙͒ͤΣ ͫͯͯͨͤͫͭ͟͜Έ ͭ͜͡Έ͙͟ ͚͝ 
͍͙͍͙͊ͫͭ͡ͻ ͙͍͙ͦͫͦ͋͡ͻ Ύ͔͚ͦͫͭ͟Φ ˤͦͤ͊ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ ͙ͪͫ͊ͻ ͔͔͔ͭͣͨͪ͊ͣͤͭͯΣ 
ͻ͔͊ͪ͊ͭͪ͟͜Σ  ͯͫ ͔ͨͼ͙ͺ͜ͼ͜ ͔͔͍ͤͭͪͫ͜͜Σ ͍ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͻ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ ͊ͭ ͍ͦͪ;ͦͫͭ͜Φ ˴ͦ͗ͤ͊ 
͙ͦͫͦ͋ͫͭͫͭ͜Έ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍ͫͦͣ͝ ͍ͤͯͭͪ͜΄ͤͣ͜ ͍ͫͭͦͣ͜Σ Ύ͙͚͟ ͍͙ͤ͊͘;͊Ί ͝͝ ͙͍ͤ͒͜͜-
͒ͯ͊͡Έͤͫͭ͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͎ͤ͊͋͊͊ͭͦ ͙ͫ͡Έͤ͜΄͔Σ ͤ ͗͜ ͝͝ ͍ͦͤ͘͜΄ͤ͜  ͚ͅ ͙͘͜;ͤ͜ Ύͦͫͭ͟͜Φ 

̂;͙͔ͭ͡Έ ς ͍ͭͦͪ;͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΣ Ύ͚͟͜ ͙ͨͪͭ͊ͣ͊ͤͤ͊ ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜Έ 
͍ͭͦͪ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜Σ ͤ͊Ύ͍ͤͫͭ͜Έ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Σ ͔ͨͦͭͪ͋͊ ͯ ͍ͭͦͪ;͚͜ ͨͪ͊ͼ͜ 
ͤ͊ ͙ͦͪͫͭ͟Έ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͘ ͔ͣͭͦΌ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝Σ ͍͔͔ͫ͊ͣͦͯͭͪ͒͗ͤͤΎΣ 
͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎΤ ͤ͊Ύ͍ͤͫͭ͜Έ ͔ͦͣͨͫͯ͟͟͡ ͙͍ͣͦͭ͊ͼ͚͜Σ ͔͔ͫͪ͒ Ύ͙͟ͻ ͙͍ͣͦͭ 
͍ͭͦͪ;͎ͦͦ ͍͔͔ͫ͊ͣͦͯͭͪ͒͗ͤͤΎ Ί ͒ͦͣͤͯ͜Ό;͙ͣΤ ͔͍͙͚ͨͤ ͍͔ͪͤ͜Έ ͍ͭͦͪ;͙ͻ 
͒ͦͫΎ͎͔ͤͤΈΤ ͙͙͚ͦͫͦ͋ͫͭ ͙ͫͭ͡Έ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍ͭͦͪ;ͦͫͭ͜Φ ˱͙͍ͤ͒͒ͯ͊͜͡Έͤͫͭ͜Έ 
ͯ;͙͔ͭ͡Ύ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͍͔͔ͨ͒ͭͪ͒͗ͤ͊͜ ͣͪ͜ΊΌ ͙ͫͭ͊ͭ ͨͪͦͺ͔ͫͦͤ͊ͦͣ͜͡Σ ͫͯ;͙͊ͫͤͣ 
͜ ͍͙͒ͦͣͣ͜ ͔͎͎ͨ͒͊ͦͦͣΣ ͊ ͒͡Ύ ͼΈ͎ͦͦ ;͍͙͔ͭ͡Έ ͍͙͔ͨͦͤͤ ͚ͨͦͫͭͤͦ͜ ͍͙ͨ͒͜΅͍͙ͯ͊ͭ 
͔͔ͤͭͭͯ͊͜͟͡͡Έͤͯ ͙͍͊ͭͤͫͭ͟͜Έ ;͔͔ͪ͘ ͚͔ͨͦͫͭͤ͜ ͔ͣͦͼ͚͔ͤ͜ ͙͚ͫͨͪͤΎͭͭΎ ͨͪͦͼ͔͍ͫ͜ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͡Ό͍͋ͦ ͒ͦ ͔͚͒ͭ͜ ͜ ͎͔ͨͪ͊ͤͤͤΎ ͝ͻ ͙ͪͦͯͣͭ͘͘͜Σ 
͊͘ͻ͔ͦͨͤͤ͡Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦΌ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ΅ͦ ͍͙ͦͤ͊ͤ͊͟ ͘ ͚͔ͣ͊ͫͭͪͤͫͭ͜ΌΤ 
͙͍͊ͭͤͫͭ͟͜Έ  ͯ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͼ͍͎͊ͦͦ͜͟ ͙͗ͭͭΎ ͙͒ͭΎ;͎ͦͦ ͔͙͍ͦͭͯ͟͟͡Σ ͊ ͭ͊ͦ͗͟ 
͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔ͪͺ͔ͫ͟͜͡͝ ;͔͔ͪ͘ ͨͪͦͼ͔͙ͫ ͫ͊ͣͦͨͤ͊ͤͤ͘͜Ύ  ͚
ͫ͊ͣͦ͊ͤ͊ͯ͘͜͡Σ ΅  ͦͫ ͍ͭͦͪΌΊ ͔͙͍ͪ͊ͭͤͯ͟ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΦ  

˱͙͍ͤ͒͒ͯ͊͊͘͜͜͡ͼ͜Ύ ͍;͙͔ͭ͡Ύ ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͊ ͤ͊ ͯͤ͊͜͟͡Έͤͫͭ͜Έ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ 
ͦ͋ͪ͊ͯ͘ ͍;͙͔ͭ͡ΎΤ ͪͦ͘΄͙͔ͪͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͭ͊ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ 
͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎΤ ͚͎ͦͦ ͍ͭͦͪ;͔ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎΦ ˤ͒͜ ͔͎͎ͨ͒͊ͦ͊ ͦ;ͯ͜͟ΌͭΈ ͔ͤ 
ͭ͜͡Έ͙͟ ͎͒ͦͫͦͤ͊ͦͦ͟͡ ͍ͦͦ͒ͤͤ͜͡Ύ ͔͔ͨͪ͒ͣͭͦͣΣ Ύ͙͚͟ ͍ͤ͜ ͍͙͊͒͊͟͡ΊΣ ͊ ͚ 
͍ͦͦ͒ͤͤ͜͡Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦΌ ͙ͨͫͻ͎ͦͦ͜͡ΊΌΣ ͙͔ͣͫͭͼ͍ͭͦͣ ͊ͭͦͪͫ͟Έͦ͟͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Φ 
;͙͔̂ͭ͡Έ ͍͙͍ͨ͊͡Ί ͤ͊ ͯ;͍ͤ͜ Ύ͍ͫͪ͊ͫͭ͟͜Ό ͍͊ͫͤͦ͡͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜Φ 
̂;͙͔ͭ͡Έ Ύ͟ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ ͣ͊Ί ͯͤ͊͜͟͡Έͤͯ ͙ͦͣͨͦ͘͟ͼ͜Ό ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͜ ͙͔ͫͫͭͣͯ ͍ͫͭͦͫͯͤ͟͜ ͘ ͦͭͦ;ͯΌ;͙ͣ ͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͔͔͍͙ͫͪ͒ͦ΅͔ͣΦ 
˭ͤ͊;ͯ΅͙͙ͣ ͒͡Ύ ͯ;͙͔ͭ͡Ύ Ί ͭ͊͟͜ ͙ͦͫͦ͋ͫͭͫͤ͜͜ Ύͦͫͭ͟͜ Ύ͟ ͙͍ͣͦͭ͊ͼ͜Ύ ͭ͊ ͤ͊ͨͪΎͣ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔ͣͨ͊ͭ͜ΎΣ ͔ͭͦͪ͊ͤͭͤͫͭ͜͡ΈΣ ͙ͦͫͦ͋ͫͭ͜ ͣͦͪ͊͡Έͤ͜Σ ͒ͯͻ͍ͦͤ͜ 
 ͚ͺ͙͘͜;ͤ͜ Ύͦͫͭ͟͜Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜Έ ͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΣ ͍͔ͪͤ͜Έ ͍͙ͪͦͭͯ͘͟ 
͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͔͚͒͋ͤͦͫͭ͘͜Σ ͍͙͙͚ͫͦ͟ ͔͔ͤͭͭ͜͟͡Σ ΄͙ͪͦ͊͟ 
͔͙ͪͯ͒ͼ͜Ύ ͭ ͔͎͎͊ͨ͒͊ͦ͜;ͤ͊ ͤͭͯ͜͝ͼ͜ΎΣ ͍͔͔͙͚ͫ͡ ͙͙ͦͨͭͣͫͭ͜;͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟ ͜ ͎͙͚͊ͪͤ 
ͫͣ͊͟Σ ͙͙͊ͪͭͫͭͣ͘ ͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍ͭͦͪ;ͫͭ͜ΈΦ  

ˢ͔͎ͣͦͦ͟͜͡Ύ ͍͙ͤ͊͘;͊Ί ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ Ύ͟ ͫͯͯͨͤͫͭ͟͜Έ ͍ͫͦΊ͙ͪ͒ͤ͜ͻ 
͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ ͨͪͦΎ͍͍͜ ͚ͣ͊ͫͭͪ͊Σ  ͯ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͎ͦͦ͟ ͭͫͤͦ͜ ͍ͨͦΩΎ͊ͤ͘͜ ͣ͗͜ ͫͦ͋ͦΌ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͜ ͤ͊ͤͤ͘Ύ ͭ͊ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͒ͦͫ͒͜ ͙ͪͦ͋ͦͭΦ ˸͚͔͊ͫͭͪΣ ΅ͦ ͍ͦͦ͒͜͡Ί 
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Ύ͍ͫͪ͊ͦ͟Ό ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΌΣ Ί ͔͒ͪͦͣ͜͡ ͯ ͔͙͍ͦͭ͟͟͜͡ ͦ͒ͤͦ͒ͯͣͼ͍͜Σ ͍ͤͦ͊ͭͦͪͦͣ 
ͯ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜Φ ̂ ͤΈ͎ͦͦ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͍ͫͦ͝ ΄͡Ύͻ͙Σ ͙ͨͪͤͼ͙͙ͨΣ 
͔͙ͣͭͦ͒Σ ͺ͙ͦͪͣ ͭ ͊ ͙͚͙ͨͪͦͣ ͙ͪͦ͋ͦͭΣ ͔͊͡ ͍ͤ͜ ͍͙͊͗͒͘ ͎͔ͨͪ͊ͤ ͒ͦ ͍͙ͤͦͻ 
ͤ͊͘ͻ͒ͦ͜͟Φ  ̂ͣͪͯ͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͚͎ͦͦ ͍͙ͪͦͭͯ͘͟Υ ͔͔ͤͭͭͯ͜͟͡Σ 
͍͎ͤ͊ͯͦͦͦ͟ ͫ͊͒ͯ͟͡ ͪͦͯͣͯ͘Σ ͍ͭͦͪ;͎ͦͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 
͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͍ͫ͊ͣͦ͒ ͔ͦͫͦͤ͊ͤͤ͟͡ΎΣ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜Έ 
͎ͭ͊ͦͦ͟ ;͍͙͔ͭ͡Ύ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍͒͜ ͙ͪͦ͋ͦͭ ͚͎ͦͦ ͔͎ͦ͟͡ ͨͦ΄͙ͯ͊ͣ͟ ͍͙ͤͦͻ 
͙͎ͦͪͤ͊͜͡Έ͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͜ ͍͊ͫͦ͋͘͜Σ ͍ͤ͜ ͨͪͦΎ͍͡ΎΊ ͤ͜͜ͼ͙͍͊ͭͯ͜Σ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͜ 
͒͋ͤͦͫͭ͘͜͜ ͭ ͎͙͙͊͋ͤͯ͡ ͤ͊ͤ͘ΈΣ ;͙͍ͯͭͫͭ͜͡Έ ͒ͦ ͙ͨͪͦͭͪ͜;Σ ͫͻ͙͡Έͤͫͭ͜Έ ͒ͦ ͍ͭͦͪ;͙ͻ 
͍͍ͫͯͣͤ͜͜Σ ͫͨͪͦͣͦ͗ͤͫͭ͜Έ ͍͒͜;͍͙ͯ͊ͭ ͍ͤͯͭͪ͜΄ͤΌ ͋ͦͪͦͭΈ͋ͯΣ ͫͨͪΎ͍ͣͦ͊ͤͯ ͤ͊ 
͙͙͍ͨͦͭ͘ ͣͤ͘͜Σ ͨͦ;ͯͭͭΎ ͍͙͙ͤͦͤ͘Σ ͯͣͤͤ͜Ύ ͋͊;͙͙ͭ ͔͍͙ͤ͘;͚͔͊ͤ ͯ ͔ͨͪͦ͋ͣ͊͡ͻΣ 
͚ͨͦͫͭͤ͊͜ ͎ͫͨͪ͊͊ ͒ͦ ͨͤ͊ͤͤ͘͜ΎΦ ͍͙͙̒ͫͪ͊ͣ͟ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͔͚ͤͦͫͭ ͔͔ͫͪ͒ ͔͎͎͍ͨ͒͊ͦ͜ Ί ͯ;͙͔ͭ͜͡-͍͙ͤͦ͊ͭͦͪΦ 

˱͙͍ͤ͒͒ͯ͊͜͡Έͤͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͔͔͊͋ͨ͘͘;ͯΊ ͚ͦͣͯ ͍͙͔͊ͭͦͪͭͭ ͔͔ͫͪ͒ ͯ;͍ͤ͜ ς 
͙͍ͦͫͦ͋ͯ͡ ͨͪͦͺ͔͚ͫͤͯ͜ ͙ͨͦ͘ͼ͜ΌΣ Ύ͊͟ ͍͙͍ͨ͊͡Ί ͤ͊ ͯ;͍ͤ͜Σ ͒͊Ί ͍ͨͪ͊ͦ ͙͚͙ͨͪͣ͊ͭ 
ͪ͜΄͔ͤͤΎΣ ͍͙͍ͫͦ͡͡Ό͍͙͊ͭ ͔ͫͯ͒͗ͤͤΎ  ͚͍͙͒͊͊ͭ ͙ͨͦͪ͊͒Φ ˽ͦͫ͊͒͊ ;͍͙͔ͭ͡Ύ ς ͼ͔ 
͍ͯͣͦ͊ ͒͡Ύ ͍͙͔͊ͭͦͪͭͭͯΣ ΅ͦ ͍͙͊ͭͦͣ͊ͭ;ͤͦ ͚͎ͦͦ ͔͔͊͋ͨ͘͘;ͯΊΦ ˿͍͚ͨͪ͊͗ͤ͜ 
͍͙͔͊ͭͦͪͭͭ ͙ͦͨͪ͊ΊͭΈͫΎ ͤ͊ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ;͍͙͔ͭ͡Ύ Ύ͟ ͫ ͯ͋ΩΊͭ͊͟ ͒͜Ύ͡Έͤͦͫͭ͜ ͚  ͤ ͊ 
͙͍ͦͫͦ͋ͦͫͭ͜͡ ͚͎ͦͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜Υ ͔͙͒ͣͦͪ͊ͭ͟;͙͚ͤ ͙ͫͭ͡Έ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͯ;ͤΎ͙ͣΣ 
͔ͣͨ͊ͭ͜ΎΣ ͫͨͪͦͣͦ͗ͤͫͭ͜Έ ͒ͦ ͍͙͎͒ͪͭͦͦ͜͟ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͙͙͍ͨͦͭͤ͊͘ ̒-ͦͤ͟ͼ͔ͨͼ͜Ύ 
ͭ͊ ͎͔ͨͪ͊ͤͤͤΎ ͒ ͦ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͪͦͫͭ͊ͤͤ͘ΎΦ   

˿ͯ;͙͚͊ͫͤ ͯ;͙͔ͭ͡Έ ς ͍ͭͦͪ;͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΣ ΅ͦ Ύͫͤͦ͟͜ ͣͤ͘͜ΌΊ ͔͔ͫ͋Σ 
ͤͣ͊͘͜Ί ͍ͫͦ͝ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͋͊ͪΩΊ͙ͪΣ ͔͔͙ͨͪͦͫͣͫ͡ΌΊ ͍ͫͦ͝ ͨͪͦͺ͔͚ͫͤ͜͜ ͦ;͍ͯ͊ͤͤ͜͟ΎΣ 
΄ͯ͊͟Ί ͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜-ͤ͊͘;ͯ΅͙ͻ Ύ͔͚ͦͫͭ͟Σ ͍͙ͪͦ͋͡ΎΊ 
͍͊ͫͤͯ͡ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͦͤ͟ͼ͔ͨͼ͜ΌΦ ˨͡Ύ  ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ;͍͙͔ͭ͡Ύ ͻ͔͊ͪ͊ͭͪͤ͟͜ 
͍ͤͤͦ͊͜ͼ͚ͤ͊͜ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͜ ͍͙ͪͦͭͦ͘͟ ͔͔ͫ͋ Ύ͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ ͍ ͨͪͦͼ͔ͫ͜ 
͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ̂;͙͔ͭ͡Έ ͪͦͯͣ͘͜ΊΣ ΅ͦ ͔͋͘ ͍ͫ͊ͣͦ͒ ͔ͦͫͦͤ͊ͤͤ͟͡ΎΣ 
͍͙ͫ͊ͣͦͪͦͭͯ͘͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ ͔͙͍͙͔ͤͣͦ͗͡ ͨͪͦͺ͔͚͔ͫͤ͜ ͪͦͫͭ͊ͤͤ͘ΎΣ ͭͦͣͯ 
͍͍ͦͦͦ͒͊͜͡Ί ͍͙͙ͤͦͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣ ͭ͊  ͪͦͪͦ͋͘͡ΎΊ ͍͊ͫͤ͜͡Φ  

˨͍ͦͫ͒͜ ͫͭͦͭ͜͡ΈΣ ͫͯ;͊ͫͤ͜ ͍͙͎͙ͣͦ ͒ͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ;͍͙͔ͭ͡Ύ ͍͔ͫͭͪ͒͗ͯΌͭΈΣ 
΅ͦ ͫͯ;͙͚͊ͫͤ ͯ;͙͔ͭ͡Έ ͍͙͔ͨͦͤͤ ͎͙͋ͦͦ͟͡ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͪͦ͡Έ ͍ͫͦΊ͝ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͔͍ͤͨͦͭͦͪͤͦͫͭ͜Σ ͫͭͯͨͤ͜Έ ͝͝ ͍͙͍ͨͯ͡ ͤ͊ ͡Ό͙͒ͤͯΣ Ύ͊͟ ͔ͪͦͫͭΦ 
͍͔̂ͫ͒ͦͣͤͤ͜͡Ύ ͍͙ͫͦͦ͟͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫ͊ͣͦͼͤͤͦͫͭ͜͜ ͔ͤͣͤͤͦ͘͜ ͙͍͙ͨͪͦ͒ͭΈ ͒ͦ 
͔ͤ͊ͪͦ͒͗ͤͤΎ ͍͒͜;ͯͭͭΎ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͔ͤ ͭ͜͡Έ͙͟ ͊͘ ͍ͤ͊;͊͡Έͤ͜ ͤ͊ͤͤ͘Ύ ͯ;͍ͤ͜Σ 
͔͊͡  ͚͙͙͚ͦͫͦ͋ͫͭ ͍͔ͤͫͦ͟ ͯ ͝ͻ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟Φ ̂ ͼΈͦͣͯ ͍͙΅͙͚ 
͙ͫͣͫ͡ ͙͍ͨͪͦ͒ͯͭͤͦͫͭ͟͜ ͚͎ͦͦ ͨͪ͊ͼ͜Φ 

˭͍͍͊ͦͤͦ͒͊ͫͭͦͣ͟ ͨͪͦ ͍ͦͫͭͯ͜ ;͍͙͔ͭ͡Ό ͪͦ͘΄͙͔ͪͤ͜ ͔ͣ͗͜ ͤ͊ ͍ͫͦ͋ͦ͒ͯ ͭ ͊
͍ͭͦͪ;ͫͭ͜Έ ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍ͤ͜ ͙͍ͦͭͪͣ͊ ͍ͨͪ͊ͦ ͍͊ͭͦͪͫΈͦ͟͝ 
͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤ͜ 
͜ ͝ͻ ͍͙ͪͦͭͯ͘͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͫͯ;͙͊ͫͤͻ ͺͦͪͣΣ ͔͍ͣͭͦ͒͜Σ ͍͊ͫͦ͋͘͜ ͜ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ΅ͦ 
͍͙ͭ͊͜͟ΌͭΈ ͘͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͍ͤͨͦͭͦͪͤͦͫͭ͜ ͚͎ͦͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜  ͚ ͒͜Ύ͡Έͤͦͫͭ͜Φ 
˭͔ͪͦ͋ͤ͜͡ ͔ͨͪ΄͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͔ͫͭͦͪͤͤΎ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍͙͍ͪͦ͊͘Ό;͙ͻ ͜ 




