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2 

̂˨˴ отм 
 

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

˨ͪͯͯ͟ΊͭΈͫΎ ͎͒ͤͦ͘͜ ͘ ͪ͜΄͔ͤͤΎͣ ͍;͔ͤͦ͝ ͙ͪ͊͒ ˿ͯͣͫΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟ όͨͪͦͭͦͦ͟͡ Ѕ 4 ͍ ͒͜ 30.03.2015) 

 

˾͔͒͊͟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 ό̂ͪ͊ͤ͊͟͝ύΤ 
˹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 ό̂ͪ͊ͤ͊͟͝); 
˻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 ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜, ͊ ͭ͊ͦ͗͟ ͔ͨͪͦ͋ͣ͡ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͭ͊ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜. 

 
 
 
 

ϭ ˿ͯͣ˨˽̂ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟Σ нлм5 
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3 

˝˛˔ˑ˴˘ ˴Ȣ ˜˝˛ˎ˘˒˙˕ ˗˛˝˒˗ˣ˴˖˚˛˵ ˟ˍ 

˴˚˗˘˫˔˕ˏ˚˛˵ ˛˞ˏ˴˟˕ 

 

̂˨˴ 376.1:371.1:37.08:378      
́Φ ˸ Φ ˨ ͔͎ͭΎ͔ͪͤͦ͟ 

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  
͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿ Φ ˸ ͔͊͊ͪͤ͊͟͟ 

 

˸˻˨ˮ̅˱˴ˢ̇˱̒ ˽˾˻̅˩˿˱˯˹˻˲ ˽˱˨˥˻́˻ˤ˴ˮ ̅ˢ̆˱ˤ̇˱ˤ 
̂ ˴˻˹́˩˴˿́˱ ˸˻˨˩˾˹ˮ˭ˢ̇˱˲ ˿ˮ˿́˩˸ˮ ˿˽˩̇˱ˢ˶̎˹˻˲ ˻˿ˤ˱́ˮ 
 

 ̂ ͫͭ͊ͭͭ͜ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύ ͙͔͙ͫͫͭͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ͍͎͊͊͘͜͡Σ ͭ͊ 
͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͔ͦͪͣ͊͘͟Σ ͔͔ͨͪ͒͋͊;͊Ί ͙͍͔͔ͨͪ͒ͤͤΎ ͝ͻ ͯ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͒ͦ 
͍͙ͤͦͻ ͍͙͙͍͟͟͜͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͤ͊ ͍ͦͫͤͦ͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͙ͤͦͻ ͤͦͪͣ  ͙͍ͨͦ͊ͤ͘͜͟͟͜ Ύͦͫͭ͟͜ 
ͼ͜Ί͝ ͎͙͒ͦͨͦͣͦΦ ˢ͍ͭͦͪͦͣ ͍͙͔͔ͦͪͣͤͦ͟͡ ͦ͒ͤͯ ͘ ͙ͣͦ͒ͺ͊͜͟ͼ͚͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
ͺ͊ͻ͍͜ͼ͍͜Σ ΅ͦ ͍͙͒ͦͦͭ͘͡Έ ͨͦͪ͊͟΅͙͙ͭ Ύͫͭ͟͜Έ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͦͪ͟͟ͼ͚ͤͦ͜-
͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜ΎΣ ͙ͣͦ͒ͺ͊͜͟ͼ͜ΎΣ ͙͔ͫͫͭͣ͊ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͎͙͒ͦͨͦͣͦΣ ͙͔ͫͫͭͣ͊ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͊ͻ͍͜ͼ͍͜Σ ͍ͯͨͪ͊ͤͤ͜͡ΎΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˸͊ͫ΄͙͚ͭ͊͋ͤ ͔͔͎ͨͪ͡Ύ͒ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͔ͪ͊͊͘͜͡ͼ͜͝ 
͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍ 
̂ͪ͊ͤ͟͜͝ ͪͦͨͦ͘;͍͊ͫΎ  ͍90-ͻ ͪͦ͊͟ͻ ̆̆ cͭ Φ ̂ͭ ͣ͜Σ ͯ ͫͦͼ͊͜͡Έ͚ͤ͜ ͫͺ͔ͪ͜ ͙ͨͭ͊ͤͤΎ ͨͪͦ 
͔ͭ ͻͭͦ, Ύ͙ͣ͟ ;͙ͤͦͣ,  ͯΎͦͣͯ͟ ͦ͋ͫΎ͘͜ ͔͋ͯ͒ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͼΌ ͎͒ͦͨͦͣͦͯ ͭ͊ Ύ͟ 
͔͔͊͋ͨ͘͘;͙͙ͭ ͍ͤͦ͜ ͙͙ͨͦ͊ͤ͘͟͟ ͝͝ Ύͦͫͭ͟͜ ͙͊͘͡΄͊ΌͭΈͫΎ ͊ͭͯ͊͟͡Έ͙͙ͤͣ ͒ͦ 
ͫΈ͎ͦͦ͒ͤ͜Φ ˽͔͙ͪͦ͋ͣ͡ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͎͙͒ͦͨͦͣͦΣ ͍͎͊͊͘͜͡Σ ͭ͊ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͔ͦͪͣ͊͘͟Σ Ί ͔͔ͨͪ͒ͣͭͦͣ 
ͫͯ;͙͊ͫͤͻ ͙͚͒ͫͯͫ͟͜  ͍͙ͤ͊ͯͦ͜͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͫͺ͔͙ͪΣ ͯ ͭͦͣͯ 
;͙ͫ͜͡ ͚ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ. ˤ͙͍;͔ͤͤΎ ͫͯ;͊ͫͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͔ͦͪͣ͊͘͟ ͨͪ͊ͼ͜ ˤΦ ˱ . x ͦͤ͒͊ͪΎΣ ˤΦ ˱ Φ x ͔ͪͤ͘͜ΎΣ 
˶Φ ʕ Φ x ͦͪ΅͔͍ͫΈͦ͟͝Σ ˶Φ ˱ Φ ˨ ͙͔͊ͤͤͦ͟͡Σ ́Φ ˸ Φ ˨ ͔͎ͭΎ͔ͪͤͦ͟Σ ˤΦ ʕ Φ ˭ ͔͊ͫͤ͊͟Σ 
ˢΦ s Φ ˴ ͦͯͨ͊͡Ί͍ͦ͝Σ ˹Φ ˭ Φ ˿ ͦͺ͚͜Σ ́Φ ʕ Φ ˿ ͙͙ͪͨͤ͟͟Σ ̑Φ ˸ Φ ˹ ͚͙͊͒, ˤΦ ˸ Φ ˿ ͙ͤΈ͍ͦ͊Σ 
ˢΦ ˥ Φ ̊ ͔͍ͼ͍ͦ͊Σ ˨Φ ˱ Φ ̊ ͯ͡Έ͔͗ͤͦ͟ ͭ͊ ͤ͜Φ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΌͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 
ͣͦ ͔͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Φ ̂ ͔ͦͤͭͫͭ͟͟͜ ͍͙ͪ͜΄͔ͤͤΎ ͤ͊ 
͙ͨͪ͊ͭ͟ͼ͜ ͍͊͒͊ͤ͘Έ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝Σ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͍ͦͫͤͦͤͯ ͍͎ͯ͊ͯ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ 
͙ͨͭ͊ͤͤΎͣ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ ͎ͨͦͫͯ͡Σ ΅ͦ ͤ͊͒͊ΌͭΈͫΎ ͒ͭ͜Ύͣ ͘͜ 
͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό  ͍͙͔ͫͫͭͣ͜ ͔ͦͪ͟͟ͼ͚ͤͦ͜-
͔ͪ͊͋͜ ͭ͊͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦΦ ˣͯͦ͡ ͍͔͔ͨͪͦ͒ͤͦ ͙ͤͯ͘͟ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ  ͜
͙͙ͨͪ͊͒ͤ͟͡ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͘͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ моΦллΦло ς ζ˴͔ͦͪ͟ͼ͚ͤ͊͜ 
͔͎͎ͨ͒͊ͦ͊͜͟ηΣ  ͯ Ύ͙͟ͻ ͍͍͙ͦ͋͐ͪͯͤͭͦͯ͊ͫ͡Ύ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ͜ ͔ͨͦͦ͗ͤͤ͡Ύ 
͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͊ͤ͊͘͘;͔ͤͦ͝ ͙͔͙ͫͫͭͣ Ύ͟ ͤ͊ ͔͍͒ͪ͗͊ͤͦͣͯ ͭ͊ ͔͎ͪͦͤ͊͜͡ΈͤͦͣͯΣ 
ͭ͊͟ ͜ ͤ͊ ͙ͤͫͭͭͯ͜ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜ΎͻΦ ˿͒͜͡ ͍͒ͤ͊͘͜;͙͙ͭ ͜ ͨͪ͊ͼ͜ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ 
ͣͤͯ͘͜ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ 
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ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό όˢΦ s Φ ˴ ͦͯͨ͊͡Ί͍͊Σ нллтΤ ́Φ ʕ Φ ˿ ͙͙ͪͨͤ͟͟Σ 
2010; ˨Φ ˱ Φ ̊ ͯ͡Έ͔͗ͤͦ͟, 2010Τ ˢΦ ˥ Φ ̊ ͔͍ͼ͍ͦΣ нлмл; ́Φ ˸ Φ ˨ ͔͎ͭΎ͔ͪͤͦ͟Σ нлмн 
ͭ ͊͜ ͤΦύ. ˽͎͍͒ͦͭͦ͊͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͒͡Ύ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͋ͯ͊͡ ͔͔ͨͪ͒ͣͭͦͣ 
͔͒ͦͫ͒͗ͤ͜͡Έ ˿Φ ˽ Φ ˸ ͙͍ͪͦͤͦͦ͝Σ ˢΦ ˱ Φ ˴ ͊ͨͯͫͭͤ͊͜Σ ˸Φ ˭ Φ ˴ ͦͭ͊Σ ˶Φ ˻ Φ ˽ ͪΎ͒ͦ͟Σ 
˶Φ ˸ Φ ˾ ͔ͯ͒ͤͦ͟Σ ˸. ˴ Φ ̊ ͔͔͔ͪͣͭΣ ˨Φ ˱ Φ ̊ ͯ͡Έ͔͗ͤͦ͟Σ ˢΦ ˥ Φ ̊ ͔͍ͼ͍ͦ͊ ͭ͊ ͤ͜Φ 
˹͍͊ͯͦ͟ͼ͜ ͔͔͙ͭͦͪͭ;ͤͦ ͍͙ͦ͋͐ͪͯͤͭͯ͊͡ ͙͊ͫ͊͒͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͒͡Ύ ͙ͪͦ͋ͦͭ ͍ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͚͙ͤ͜ͻ ͼ͔ͤͭͪ͊ͻ (˶Φ ˻ Φ ˽ ͪΎ͒ͦ͟Σ нлмл ͭ͊ ͤ͜ΦύΣ ͍͔͙͒ͦ͡ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͒͡Ύ ͙ͪͦ͋ͦͭ ͘ ͙͊ͯͭ;͙͙ͤͣ ͒ͭ͜Έ͙ͣ ͭ͊ ͘ ͒ͭ͜Έ͙ͣ ͘ 
ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯ ό˨Φ ˱ Φ ̊ ͯ͡Έ͔͗ͤͦ͟Σ нллфΤ 
ˢΦ ˥ . ̊ ͔͍ͼ͍ͦΣ нлмм ͭ͊ ͤ͜ΦύΣ ͔͔͎ͨͪ͡Ύ͙ͤͯ͡ ͤ͊ͨͪΎ͙ͣ ͭ͊ ͣͫͭ͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ 
ό˸Φ ˴ Φ ͔͔͔̊ͪͣͭΣ нллнΤ ˸Φ ˭ Φ ˴ ͦͭΣ нллнΤ ˶Φ ˸ Φ ˾ ͔ͯ͒ͤͦ͟Σ нллрΤ 
˿Φ ˽ Φ ˸ ͙͍ͪͦͤͦ͊Σ нллтΤ ́Φ ˸ Φ ˨ ͔͎ͭΎ͔ͪͤͦ͟Σ нллфΤ ˢΦ ˥ Φ ̊ ͔͍ͼ͍ͦΣ нлмл ͭ ͊ ͤ͜ΦύΦ 

˽͔ͪͦͭΣ ͍͙͍;͔ͤͤΎ ͙͙ͨͪ͊ͭ͟͟ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό 
͍͔͒ͦͦ͡Σ ΅ͦ ͫͤͯ͜Ό;͊ ͙͔ͫͫͭͣ͊ ΅͔ ͔ͤ ͙͍͔͔ͨͪ͒ͤ͊ ͯ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͒ͦ ͍͙ͤͦͻ 
͙͍ͨͦ͊ͤ͘͟͟͜ ͝͝ Ύͦͫͭ͟͜Σ ΅ͦ ͍͙͍ͫͯ͊ΌͭΈͫΎ ͫͯͫͨ͜͡Έ͍ͫͭͦͣ ͭ͊ ͙͙ͫ͊ͣͣ ͍͙͙͊ͣͦͤ͊ͣ͘͟ 
ͼ͙ͻ ͎ͨͦͫͯ͡Φ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͨͪ ͍͙ͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͍ͤ͊ͯͦͯ͟ ͔ͭͪ͊ͭͯͪͯ͜͡ ͭ͊ ͍͙͍;͙͙ͭ ͫͭ͊ͤ 
͙͙ͨͪ͊ͭ͟͟ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͘ ͔ͣͭͦΌ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ 
͎͙ͨͪͦ͊ͤ͡ ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͺ͊ͻ͍͜ͼ͍͜Σ ΅ͦ ͔͔ͨͪ΄ͦ͒͗͊͟ΌͭΈ ͙͍͔͔ͨͪ͒ͤͤΌ ͯ 
͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͒ͦ ͍͙ͤͦͻ ͍͙͎ͣͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊ Ύͫͭ͟͜Έ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό 
ͤ͊ ͔͎ͪͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˤ͙ͤ͊͘;͊͡Έ͔ͤ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͙ͪͦͪͭͭ͘͟Ύ 
ͦ͋ͪ͊ͤͦ͝ ͤ ͙͊ͣ ͔͙ͭͣ Ί ͍͙ͤ͊͘;͔ͤͤΎ ͨͦͤΎͭΈ ζ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύη ͭ͊ ζ͙ͣͦ͒ͺ͊͜͟ͼ͜ΎηΦ  

˸͙ ͍͙ͻ͙͙ͦ͒͡ ͘ ͎ͭͦͦΣ ΅ͦ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύ ό͍͒͜ ͎͔ͪͼΦ ͣƻŘŜǊƴŜ ς ͍͚ͤͦͭͤ͜͜ύ ς 
ͼ͔ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡ΎΣ ͨͦͨ͜͡΄͔ͤͤΎΣ ͍͔ͦͤͦͤͤ͡Ύ ͦ͋ΩΊͭ͊͟Σ ͙͍͔͔ͨͪ͒ͤͤΎ ͚͎ͦͦ ͯ 
͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͘͜ ͍͙͙ͤͦͣ ͍͙͎͙ͣͦ͊ͣ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͭ͊ ͙ͤͦͪͣ͊ͣ  ͚͙͙ͨͦ͊ͤ͊ͣ͘͟͟ 
Ύͦͫͭ͟͜ [7]. 

˸͙ͦ͒ͺ͊͜͟ͼ͜Ύ ς ό͍͒͜ ͊ͭ͡Φ modus ς ͣͪ͊͜Σ ͍͙͒Σ ͤ͊͋ͯͭ͊ ͍͙͍͊ͫͭͫͭ͜͡Έ ͭ͊ ͊ͭ͡Φ 
facio ς ͙͙ͪͦ͋ͭύ ς ͼ͔ ͔͔͍͔ͨͪͭͦͪͤͤΎΣ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡ΎΣ ͍͙͒ͦͣͤ͊͘͜ ;͎ͦͦ-͔ͤ͋ͯ͒Έ ͘͜ 
͙ͨͪ͒͋͊ͤͤΎͣ ͍͙ͤͦͻ ͍͙͍͔͚͊ͫͭͦͫͭ͡ [8]. ˸͙ͦ͒ͺ͊͜͟ͼ͜Ύ ό͍͒͜ ͎͊ͤ͡Φ modification) ς 
ͼ͔ ͣͤ͊͘͜Σ ͔͔͍͔ͨͪͭͦͪͤͤΎΣ ͨͦΎ͍͊ ͍͙ͤͦͻ ͦͤ͊͘͟Σ ͍͙͍͔͚͊ͫͭͦͫͭ͡ [9]. ˾͔ͯ͘͡Έͭ͊ͭͦͣ 
͙ͣͦ͒ͺ͍ͯ͊ͤͤ͜͟Ύ Ί Ύͫͤͦ͟͜ ͍͒ͣͤͤ͜͜͜ ͙ͫͭ͊ͤ ;͎ͦͦ-͔ͤ͋ͯ͒ΈΦ  

̂ ͔ͦͤͭͫͭ͟͟͜ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͔͍ͭͪͣͤ͜͜ ζ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύη ͭ͊ ζ͙ͣͦ͒ͺ͊͜͟ͼ͜ΎηΣ 
͍͔͔͙ͤ͊͒ͤͻ ͍͙΅͔Σ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦΥ мύ ͣ ͔ͦ͒ͪͤ͊͘͜ͼ͜Ύ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ 
͔ͦͪͣ͊͘͟Σ ͭ͊ ͙͔͙ͫͫͭͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ 
͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ͍͎͊͊͘͜͡Σ ͔͔ͨͪ͒͋͊;͊Ί ͝ͻ 
͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡ΎΣ ͨͦͨ͜͡΄͔ͤͤΎΣ ͍͔ͦͤͦͤͤ͡ΎΣ ͙͍͔͔ͨͪ͒ͤͤΎ ͯ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͒ͦ 
͍͙ͤͦͻ ͍͙͙͍͟͟͜͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͒ͦ ͍͙ͤͦͻ ͤͦͪͣ ͭ͊ ͙͍ͨͦ͊ͤ͘͟͟͜ Ύͦͫͭ͟͜ ͼ͙ͻ ͍͙͍͒͜ 
͎͙͒ͦͨͦͣͦ; 2) ͣ ͙ͦ͒ͺ͊͜͟ͼ͜Ύ ς ͼ͔ ͣͤ͊͘͜ ͙ͫͭ͊͡ͻ ͔ͨͦͦ͗ͤ͡Έ ͯ ͨ͒͜ͻͦ͒͊ͻ ͒ͦ ͎ͦͪ͊ͤ͜-
͘ͼ͊͜͝ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͔ͦͪͣ͊͘͟Σ ͭ͊ ͙͔͙ͫͫͭͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-
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͔ͪ͊͋͜ ͭ͊͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦΣ ͍͎͊͊͘͜͡Σ ͘ ͔ͣͭͦΌ ͝ͻ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝Φ ˾͔ͯ͘͡Έͭ͊ͭͦͣ 
͙ͣͦ͒ͺ͍ͯ͊ͤͤ͜͟Ύ ͙ͫͭ͊͡ͻ ͔͔͚ͣͦ͒͡ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ 
͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͭ͊ ͍ͤ͊;͊ͤͤΎ  ͚͍ ͙ͻ͍ͦ͊ͤ-
ͤΎ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ Ί Ύͫͤͦ͟͜ ͍͒ͣͤͤ͜͜͜ ͝ͻ ͙ͫͭ͊ͤ. 

̂ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͨͯ͋͊͜͟͡ͼ͜Ύͻ ͙ͤ͊ͣ ͋ͯ͊͡ ͍͊ͨͪͦͨͦͤͦ͊ͤ͊͘ ͔͎ͫͭͪ͊ͭ͜Ύ  
͙͔͙ͫͫͭͣͤͻ ͣͤ͘͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͙͋ͯͭ ͚͔͒ͫͤͤ͘͜͜ ͤ͊ ͍ͪͤ͜͜ ͔͎ͪͦͤͯ͜ ͘ ͔ͣͭͦΌ 
ͨͦͨ͜͡΄͔ͤͤΎ Ύͦͫͭ͟͜ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ 
ͭ͊κ͊͋ͦ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍͍ͨͪͦ͒ͦ͗ ͝ͻ ͙͗ͭͭΎ [2]. ˹ ͊ ͙ͪͫΦ м ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͍ͫ͊͒ͦ͟͜͡ 
ͼ͜Ί͝ ͔͎ͫͭͪ͊ͭ͜͝ ͤ͊ ͔͎ͪͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜ ͘ ͍͙ͤ͊͘;͔͙͙ͤͣ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣΦ 

ˤ͙͍;͔ͤͤΎ ͫͭ͊ͤͯ ͙͙ͨͪ͊ͭ͟͟ ͔ͪ͊͊͘͜͡ͼ͜͝ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ 
͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍ ̂ͪ͊ͤ͟͜͝Σ ͍ͫ͊͒ͦͦ͟͡Ό 
Ύͦ͟͝ ͋ͯ͊͡ ͙͔ͫͫͭͣ͊ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͍͙͒ͦͦͦ͘͡͡ ͍͍͙͙ͫͭ͊ͤͦͭΣ ΅ͦ ͤ͊ 
͔͎ͪͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜ ͍͍ͨͪͦ͒ͦ͗ ͦͫͭ͊ͤͤ͜ͻ ͍͒ͦͻ ͔͒ͫΎ͙ͭͪ͜; ͙͍͍ͭͪ͊ ͨͪͦͼ͔ͫ 
͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͼ͜Ί͝ ͙͔͙ͫͫͭͣΦ  

˽͒͜ ;͊ͫ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ 
ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍͎͊͊͘͜͡Σ ͭ͊ 
͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͔ͦͪͣ͊͘͟Σ ͤ͊ ͍ͪͤ͜͜ ͔͎ͪͦͤͯ͜Σ ͍͙͒͋ͯͫ͜͡Ύ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ 
όͯ ΄͙ͪͦͦͣͯ͟ ͫ ͔ͤͫ͜ ͪͦͯͣͤͤ͘͜Ύ ͼΈ͎ͦͦ ͨͦͤΎͭͭΎύ ͍ͨͦΩΎ͊ͤ͘͜ ͘͜ ͙ͣͤ͊ͣ͘͜Υ 

͊ύ ͫ ͯͫͨ͜͡Έ͙ͤͻ ͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͔ͪ͊͊͘͜͡ͼ͜Ό ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͎͙͒ͦͨͦͣͦΥ ͍͙ͤ͊ͤͤ͘Ύ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍͔ͫͭͦͪͤͤΎ ͔͔͔͋ͨͪ͘΄͎ͦ͒ͤͦͦ͟ 
͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͊ͤ͊͘͘;͔ͤͦ͝ ͔͎͊ͭͦͪ͟͜͝ ͔͔ͤ͊ͫͤͤ͡Ύ ͙ͪ͊ͤ͟͝Σ ΅ͦ ͯ͘ ͍͙ͣͦͦ͡ ͙ͣͤ͘͜ 
 ͍͒ ͔͍͙ͪ͗͊ͤͻ ͫͭ͊ͤ͒͊ͪͭ͊ͻΤ  

͋ύ ͫ ͙͔͙ͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ  ͍ ͔͍͒ͪ͗͊͜Υ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ύ ͍͙͊͒͡ ͭ͊ 
͔͔͎͍͒ͯ͊ͤͤ͡Ύ ͍͍͔ͨͦͤͦ͊͗ͤΈ ͘ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͤ͊ ͙ͤͫͭͭͯ͜ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔ͪͤ͜Έ  ͜
ͣ͘͜ͼ͔ͤͤͤΎ ͊ͫ͊͒͘ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡ΎΤ 

͍ύ ͤ ͍͙͊ͯͦ͟ͻ ͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͙͔ͫͫͭͣͯ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͍͙ͨͤͯͦ͡͡ ͤ͊ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣΦ 

 ̂ͼͦͣͯ͜͡Σ ͊ͤ͊͘͘;͔ͤ͜ ͍͙΅͔ ͨͪͦͼ͔͙ͫ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ ͙͔͙ͫͫͭͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-
͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ 
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍͎͊͊͘͜͡Σ ͭ͊ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͔ͦͪͣ͊͘͟Σ ͯ͘ ͍͙͙ͣͦ͡ 
͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͔͙ͨͪͦ͋ͣ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͒ͪ͟͜ ͒ͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔ͪ͊͊͘͜͡ͼ͜ΊΌ 
͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ Ύ͟ ͤ͊ ͔͎ͪͦͤ͊͜͡ΈͤͦͣͯΣ ͭ͊͟ ͜ 
͙ͤͫͭͭͯ͜ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜Ύͻ. 

˿ͦͼͦͯ͜͟͡Έͭͯͪͤ͜ ͙ͣͤ͘͜ ͍ ͫͯ;͊ͫͤͦͣͯ ͯͪ͊ͤͫ͟͝Έͦͣͯ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ ΅ͦ 
͍͙͒͋ͯͫ͜͡Έ ͯ фл-ͻ ͪͦ͊͟ͻ ̆̆ ͫͭΦ ͙ͫͨͪΎ͙͡ ͭ ͊ ͍͔ͫͭ͊ͤͦͤͤ͡Ό ͎͙ͯͣ͊ͤͫͭ͜;ͤͦ͝ 
͍ͦͫͭͤ͜Έͦ͝ ͙͎͙ͨ͊ͪ͊͒ͣ ͍ͫͭͦͫͦͤͦ ͔͚͒ͭ͜ ͘͜ ͍͙͊͒͊ͣ ͍͙ͪͦͭͯ͘͟Φ ˽͍͔͔͙͚ͪͦ͒ͤ ͊ͤ͊͘͜͡ 
͍͙ͤ͊ͯͦ͟ͻ ͪͦ͋ͭ͜ ͙͍͙͍ͯͣͦ͗͡ ͍͙ͤ͊͘;͔ͤͤΎ ͫͯͭͤͦͫͭ͜ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ όͯ ͍ͯ͘Έͦͣͯ͟ 
͔ͫͤͫ͜ ͪͦͯͣͤͤ͘͜Ύ ͼΈ͎ͦͦ ͨͦͤΎͭͭΎύ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ ˹͚͊;͊ͫͭ͜΄͔ 
ͨͦͤΎͭͭΎ ζ͙ͣͦ͒ͺ͊͜͟ͼ͜Ύη ͯ ͔ͫͨͼ͊͜͡Έ͚ͤ͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͍ ͔ͦͤͭͫͭ͟͟͜ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘͜ ͔ͫͨͼ͊͜͡Έ͙͙ͤͣ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΦ ˨ͦ 
͙ͣͦ͒ͺ͊͜͟ͼ͚͜ ͯ ͙͔ͫͫͭͣ͜ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͔ͤ͊͗͊ͭ͡ΈΥ ͣͤ͊͘͜ ͙͍ͭͪ͊ͦͫͭ͜͡ 
͔ͨͪͦ͒ͯ͜ ͍ͤ͊;͊ͤͤΎΣ ͣͤ͊͘͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͔͍ͪͫͯͪͫ͜Σ ͔͍ͣ͊ͭͪ͊͜͜͡Σ 
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ͺ͙ͦͪͣ ͍͙͊͒ͯ͟͡ ͍͊͒͊ͤ͘ΈΣ ͦͼͤ͜Ό͍͊ͤͤΎ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͯ;͍ͤ͜Τ 
͙ͣͦ͒ͺ͊͜͟ͼ͜Ύ ͣͫͭͯ͘͜ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯΣ ͙ͫͭͪͯͭͯͪ͟ ͚͎ͦͦ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝Τ ͨͦ΄͙ͯ͟ ͭ ͍͍͔͊ͨͪͦ͊͒͗ͤͤΎ ͫͯ;͙͊ͫͤͻ ͔͔ͨ͒ͭͻ͎͚ͤͦͦ͜͡Τ ͍ͦͦͦ͒ͤͤ͜͡Ύ 
͙͔ͫͫͭͣͦΌ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜͝ ͍͙ͦͫͭ͜ [5; 6]. 

 

 
 
˴ͪͣ͜ ͎ͭͦͦΣ ͨ͒͜ ;͊ͫ ͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͙͙͙͒ͭͤ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 

͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍͜ ͍͒ͨͦ͒ͤͦ͜ ͒ͦ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ 
ͨͪͦͼ͔͍ͫ͜ ͎ͦ͗ͤͦͦ͟ ͯ;ͤΎΣ Ύ͙͚͟ ͔ͨͦͭͪ͋ͯΊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡Σ 
͙ͣͦ͒ͺͯ͜͟ΌͭΈͫΎ ό͍ͤͦͫΎͭΈͫΎ ͙ͣͤ͘͜ ͒ͦ ͨͦͤΎ͚ͭͤͦ͜͝ ͫͯͭͤͦͫͭ͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

ʈʦʟʨʦʙʢʘ 

 ʽʥʪʝʛʨʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʨʝʛʽʦ-

ʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ  

ʢʦʨʝʢʮʽʡʥʦ-

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ 

ʜʦʧʦʤʦʛʠ 

 
ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʟʚô̫ ʟʢʫ ʤʽʞ 

ʧʽʜʩʠʩʪʝʤʘʤʠ 

ʢʦʨʝʢʮʽʡʥʦ-

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ 

ʜʦʧʦʤʦʛʠ, 

ʟʦʢʨʝʤʘ ʥʘ 

ʽʥʩʪʠʪʫʮʽʦ-

ʥʘʣʴʥʦʤʫ ʨʽʚʥʽ  

 

ʈʝʟʫʣʴʪʘʪ 

 
ʇʽʜʛʦʪʦʚʢʘ 

ʬʘʭʽʚʮʽʚ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʨʝʢʮʽʡʥʦ-

ʨʝʘʙʽʣʽʪʘ- 

ʮʽʡʥʠʤ 

ʧʨʦʮʝʩʦʤ 

 

 
ɺʥʝʩʝʥʥʷ 

ʧʨʦʧʦʟʠʮʽʡ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ  

ʩʪʨʘʪʝʛʽʾ  

ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ 

 
ʊʝʭʥʦʣʦʛʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʘʩʧʝʢʪʽʚ ʢʦʨʝʢʮʽʡʥʦ-

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʙʘʟʠʩ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʘ ʨʽʟʥʠʤʠ ʩʧʝʮʽʘʣʽʟʘʮʽʷʤʠ ʚ 

ʛʘʣʫʟʷʭ çʆʭʦʨʦʥʘ ʟʜʦʨʦʚô̫ è, çʆʩʚʽʪʘè, çʉʦʮʽʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷè, çʋʧʨʘʚʣʽʥʥʷè 

(çʄʝʥʝʜʞʤʝʥʪ ʦʨʛʘʥʽʟʘʮʽʡè, çʋʧʨʘʚʣʽʥʥʷ ʟʘʢʣʘʜʘʤʠè ʪʘ ʽʥ.) 

 

ʈʠʩ. 1. ʉʪʨʘʪʝʛʽʷ ʟʤʽʥ ʩʠʩʪʝʤʠ ʢʦʨʝʢʮʽʡʥʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ  

 

ɺʥʝʩʝʥʥʷ  

ʢʦʨʝʢʪʠʚ ʫ 

ʩʪʨʘʪʝʛʽʶ 

ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ  

ʉʪʚʦʨʝʥʥʷ  

ʢʦʤʧʣʝʢʩʥʦʾ  

ʩʠʩʪʝʤʠ 

ʥʝʧʝʨʝʨʚʥʦʾ 

ʢʦʨʝʢʮʽʡʥʦ-

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ 

ʜʦʧʦʤʦʛʠ 

ʈʝʟʫʣʴʪʘʪ ʈʝʟʫʣʴʪʘʪ 

 
ʋʟʛʦʜʞʝʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʩʠʩʪʝʤ ʢʦʨʝʢʮʽʡʥʦ-

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ 

ʜʦʧʦʤʦʛʠ 

 (ʚʽʜʧʦʚʽʜʥʦ ʤʦʜʫʣʽʚ 

ʜʦʧʦʤʦʛʠ) 

ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʪʘ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʴ- 

ʥʦʤʫ ʨʽʚʥʽ 

ʈʝʟʫʣʴʪʘʪ 

  
ɺʠʦʢʨʝʤʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ  

ʤʦʜʫʣʽʚ ʫ ʨʝʛʽʦʥʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ ʢʦʨʝʢʮʽʡʥʦ-

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ 

ʜʦʧʦʤʦʛʠ 

ʃʦʢʘʣʴʥʽ ʟʤʽʥʠ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ  

 

ʄʦʜʫʣʴʥʽ  ʟʤʽʥʠ 

 

ʉʠʩʪʝʤʥʽ ʟʤʽʥʠ 

ʉʪʨʘʪʝʛʽʷ ʟʤʽʥ ʩʠʩʪʝʤʠ ʢʦʨʝʢʮʽʡʥʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ 
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͔ͣ͊ͭͪ͊ͯ͜͡Σ ͚͎ͦͦ ͣͫͭͯ͘͜Σ ͺͦͪͣ  ͣ͜ ͔͍ͭͦ͒͜ ͍ͤ͊;͊ͤͤΎύΥ ͫͭ͊ͤ͒͊ͪͭͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͙ͨ͊ͤ͡Σ 
͎͙ͨͪͦͪ͊ͣΣ ͔͙ͣͭͦ͒;ͤ͜ ͔͔ͪͦͣͤ͒͊͟ͼ͜͝Σ ͔͙ͦͤͫͨͭ͟͟ ͍ͯͪͦ͟͜Σ ͍ͫͭͦͪΌΌͭΈͫΎ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͙ͨ͊ͤ͡Σ Ύ͟͜ Ί ͍ͦͫͤͦͦΌ ͙ͯͪͯͯͣͯ͟͟͡ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ 
͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ [5; 12]. ̂ͫ ͔Σ ΅ͦ ͫͭͦͫͯΊͭΈͫΎ ͨͪͦͼ͔ͫͯ 
͍ͤ͊;͊ͤͤΎΥ ͍͙ͤ͊͘;͔ͤͤΎ ͺ͙ͦͪͣΤ ͔͍ͣͭͦ͒͜Τ ͔ͭͻͤ͜;͎ͤͦͦ ͚ ͔͙ͣͭͦ͒;͎ͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͊ ͭ͊ͦ͗͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͣͤ͘͜ ͺ͙͘͜;͎ͤͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊Σ ͍͙͊ͭͦͪ͊ͣ ͍͔͔͒ͤͫͤͦ͜ ͒ͦ ͨͪͦͼ͔͍ͫ͜ ͊͒͊ͨͭ͊ͼ͜͝ [12].  

˹͊ ͙ͤͫͭͭͯ͜ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜Σ ͍͒͋ͯ͊ͫ͜͡Ύ ͣͤ͊͘͜ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ 
͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͍͙͔͙͙ͦͪͣͫ͟͡Ύ ͍ͪͤ͜͜ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍ͤ͊͒͊ͫΎ 
͍͒ͦ͘͜͡ ;͙͔ͯͭ͡Ύͣ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͍ͤ͊;͊ͤͤΎ ͊͘ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͙ͤͣ ͎͙ͨͪͦͪ͊ͣ͊ͣΦ 
͔̂ͫ ͊ͤ͊͘͘;͔͔ͤ ͔͔͍͔ͨͪͦ͡ ͔ͦͪ͟͟ͼ͚͙ͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͘ ͫͭ͊ͭͯͫͯ͜ ζ͍ͯͪͦͦ͒͊͟ͼ͍͜η ͒ͦ 
ͫͭ͊ͭͯͫͯ ζ͍ͯͨͪ͊ͤ͜͡ͼ͍͜ ό͔͔͔͍ͣͤ͒͗ͪ͜ύη ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯΦ ˢ 
ͤ͊͘;͙ͭΈ ͯ͘ ͍͙͙ͣͦ͡ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͣͤ͘͜ ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͍͙΅͙ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ. 

̂ͪ ͊ͻ͍ͦͯΌ;͙ ͊ͤ͊͘͘;͔ͤ͜ ͍͙΅͔ ͨͪͦͼ͔͙ͫ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͭ͊ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ 
͙͔͙ͫͫͭͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ 
ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍͎͊͊͘͜͡Σ ͭ͊ ͙͔͙ͫͫͭͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ 
͔ͦͪͣ͊͘͟Σ ͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡Σ Ύ͟ ͍͊ͭͦͤͦͣͤ͜ ͙͊͊͒͘͟͡Σ ͣ͊ΌͭΈ ͍ͫͦΊ;͊ͫͤͦ 
͔͎͍͙ͪ͊ͯ͊ͭ ͤ͊ ͙ͣͤ͘͜ ͍ ͍ͦͤ͘͜΄ͤΈͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ ͭ ͊ͣͤ͘͜Ό͍͙͊ͭ ͍ͫͦΌ ͔͎ͫͭͪ͊ͭ͜Ό 
͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔ͨͦͭͪ͋ ͙ͪͤͯ͟ ͨͪ͊ͼ͜Φ 

̂ ˿ͯͣͫΈͦͣͯ͟ ͔͍͒ͪ͗͊ͤͦͣͯ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͔ͣͤ͜͜ 
ˢΦ ˿ Φ ˸ ͔͊͊ͪͤ͊͟͟ ͋ͯ͊͡ ͔ͪͦͪͦ͋ͤ͊͘͡ ͔͔͙ͭͦͪͭ;ͤ͊ ͔ͣͦ͒͡Έ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ 
͒ͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͨͪͦͼ͔ͫͦͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ 
͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣΣ Ύ͊͟ ͋ͯ͊͡ ͍͊ͨͪͦ͋ͦ͊ͤ͊ ͍͊͒͘Ύ͙͟ ͍͟͡Ό;͔ͤͤΌ ͍ 
͍ͤ͊;͊͡Έͤ͜ ͙ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͤ͊ͨͪΎͣͯ ͎͍͙ͨ͒ͦͭͦ͜͟ ζ˴͔ͦͪ͟ͼ͚ͤ͊͜ 
͍ͦͫͭ͊͜η ͍ͤ͊;͊͡Έͤͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ζ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͭ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔ͦͪ͟͟ͼ͚ͤͦ͜-
͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜Ό ͒͜Ύ͡Έͤͫͭ͜ΌηΦ 

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͙͒ͫͼ͙͙ͨͤ͜͡ ͍͊ͫ͒͘͜;͙͙͡Σ ΅ͦ ͔͎ͤͭͪ͊͜ͼ͜Ύ 
ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͘ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ ͍͙͚͋͊ͦ͘ ͔ͦͣͨͦͤͤͭ͟ ͨͪͦͺ͔ͫͦͤ͊͜͡Έͤͦ͝ 
͎ͨ͒͜ ͍͙ͦͭͦ͟ ͺ͊ͻ͍͜ͼ͍͜ ͙ͫͨͪΎΊ ͍͙ͨ͒͜΅͔ͤͤΌ ͙͍ͣͦͭ͊ͼ͜͝Σ ͙͍͊ͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ 
͔͎͎͍ͨ͒͊ͦ͜ ͜Σ Ύ͟ ͤ͊ͫ͒ͦ͜͟͡Σ ͍͙ͨ͒͜΅ͯΊ Ύͫͭ͟͜Έ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͔ͣ͊ͭͪ͊ͯ͜͡Σ ͍͙͍ͨ͊͡Ί ͤ͊ ͨͦ͒͊͡Έ΄ͯ ͨͪͦͺ͔͚ͫͤͯ͜ ͙͍͊ͭͤͫͭ͟͜Έ ͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͯ 
ͨͪͦͼ͔ͫ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͭ͊Σ 
͔͔͍ͦͨͦͫͪ͒ͦ͊ͤͦ͟Σ ͤ͊ ͊ͪ͟ΩΊ͔ͪͤ ͪͦͫͭ͊ͤͤ͘Ύ ͍͙͙͍ͨͯͫͤ͟͟͜Φ ̂ͨ ͍͔ͪͦ͊͒͗ͤͤΎ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͍͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ όͨ͒͜ ;͊ͫ ;͙ͭ͊ͤͤΎ 
͔͟͡ͼ͚͜  ͜ ͍͔͔ͨͪͦ͒ͤͤΎ ͔ͫͣͤ͊ͪͫ͜Έ͙͟ͻ ͊ͤ͘ΎͭΈΣ ͔͊ͪͨͤͤ͘͟͜͡Ύ ͤ͊ͤ͘Έ ͨ͒͜ ;͊ͫ 
ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͙͙ͨͪ͊ͭ͟͟ύ ͒͊ͦ͡ ͎ͣͦͯ͘ ͍͙ͨ͒͜΅͙͙ͭ ͍͔ͪͤ͜Έ ͤ͊ͤ͘Έ ͔͍ͫͭͯ͒ͤͭ͜ ͨͪͦ 
͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͍ͯͨͪ͊ͤͫ͜͡Έͯ͟ ͒͜Ύ͡Έͤͫͭ͜Έ ͨ͒͜ ;͊ͫ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͦͪ͟͟ͼ͚ͤͦ͜-
͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͤ͊ ͍ͪͤ͜͜ ͔͎ͪͦͤͯ͜ ͭ͊ ͫͺ͍͙ͦͪͣͯ͊ͭ ͫͯ;͊ͫͤ͜ ͎ͨͦ͡Ύ͙͒ ͤ͊ 
͔ͦͪͣ͟͜ ͔͙͊ͫͨͭ͟ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͔ͣ͗͊ͻ ͔͎ͪͦͤͯ͜ ͚ 
͎͍͙͙ͨ͒ͦͭͦͭ͜ ͒ͦ ͍͔͔ͨͪͦ͒ͤͤΎ ͙͎͍ͦͤͫ͊ͭͤͦͦ͟͡͝ ͒͜Ύ͡Έͤͦͫͭ͜  ͍ͫ ͙͔ͫͭͣ͜ ͍͙ͦͫͭ͜Φ  
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˭͍͊͗͊Ό;͙ ͤ͊ ͫͯ;͊ͫͤͯ ͙͎ͨ͊ͪ͊͒ͣͯ ͍͙ͦͫͭ͜Σ ͔ͦͪͣ͊͘͟Σ ͙ͣͤ͘͜ 
͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜͝ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊ 
͍͍͔ͨͪͦ͊͒͗ͤͤΌ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Σ ͍͍͊͗͊Ίͣͦ ͊͘ ͒ͦͼ͜͡Έ͔ͤ ͍ͤ͊;͊͡Έͤͯ 
͙͒ͫͼ͙ͨͤͯ͜͡ ζ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͭ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜Ό 
͒͜Ύ͡Έͤͫͭ͜Όη ͍͟͡Ό;͙͙ͭ ͒ͦ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͊͘ 
͔ͫͨͼ͊͜͡Έͤͫͭ͜Ό ζ͍̂ͨͪ͊ͤͤ͜͡Ύ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡ηΦ ˢ͎͔ͪͯͣͤͭͦͣ ͎ͭ͊ͦͦ͟ 
͍͔͔ͫͭͪ͒͗ͤͤΎ Ί ͔ͭΣ ΅ͦ ͍ͯͨͪ͊͡Ύ͙ͭ ͨͪͦͼ͔ͫͦͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͣ͊ΌͭΈ ͭ͜͡Έ͙͟ 
͎͍͔ͨ͒ͦͭͦͤ͜͜͡ ͒ͦ ͼΈ͎ͦͦ ͔͍͙͙ͪͤ͟͜͟Φ 

˸͙ͦ͒ͺ͍ͯ͊ͤͤ͜͟Ύ ͙ͫͭ͊͡ͻ ͔͔͚ͣͦ͒͡ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͭ͊ 
͍ͤ͊;͊ͤͤΎ  ͚͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͤ͊ ͍ͪͤ͜͜ 
͔͎ͪͦͤͯ͜Σ ͣͤ͊͘͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͭ͊ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͔͍͊ͫͨͭ͟͜ ͔ͦͪ͟͟ͼ͚ͤͦ͜-
͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͯ͘ ͍ͣͦ͡ΌΌͭΈ ͜ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜  ͜ ͊͘ ͙͙ͪͤͣ͘͜ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜Ύ͙ͣ ͍ ͎͊ͯ͘͡Ύͻ ζ˻ͻͦͪͦͤ͊ 
͍͒ͦͪͦ͘ΩΎηΣ ζ˻͍ͫͭ͊͜ηΣ ζ˿ͦͼ͊͜͡Έ͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎηΣ ζ͍̂ͨͪ͊ͤͤ͜͡Ύη 
όζ˸͔͔͔ͤ͒͗ͣͤͭ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ηΣ ζ͍̂ͨͪ͊ͤͤ͜͡Ύ ͙͊͊͒͊ͣ͘͟͡η ͭ͊ ͤ͜ΦύΦ ͔̇ ͯ͘ ͍͔ͣͦͤͦ͡ 
͙ͭͣΣ ΅ͦ ͔ͦͪ͟͟ͼ͚ͤ͊͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤ͊͜ ͎͒ͦͨͦͣͦ͊ Ί ͔͎ͤͭͪ͊͜͡Έ͙ͤͣ Ύ͍͙΅͔ͣΣ 
͙ͫͣ͋ͦͦͣ͘͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͟͜͡Έͦ͟ͻ ͎͔͚͊ͯ͘͡ ͫͦͼ͊͜͡Έͤͦ͝ ͫͺ͔͙ͪΦ ˲͝ Ύͫͭ͟͜Έ ͔͙͊͗ͭ͘͡Έ 
͍͒͜ ͍͙͔͔ͨͪ͒͗͊Ό;ͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͙͍͊ͫͤ͟͜ ͒ͦ ͝͝ ͔ͪ͊͊͘͜͡ͼ͜͝Σ ͯ ͭͦͣͯ ;͙ͫ͜͡Σ ͍͒͜ ͝ͻ 
͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͨͪͦͼ͔͙ͫ͊ͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

ˤ͙͍͙ͫͤͦ͟Φ ˽͍͒ͫͯͣͦͯ͜Ό;͙ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͤ͊ ͨͦ;͊ͭͯ͟ ͔ͪ͊͊͘͜͡ͼ͜͝ 
͔͎ͫͭͪ͊ͭ͜;͙ͤͻ ͣͤ͘͜ ͯ ͙͔ͫͫͭͣ͜ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘͜ 
͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͭ͊κ͊͋ͦ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ͍ͫ͊͒ͦͦ͟͡Ό Ύͦ͟͝ Ί 
͙͔ͫͫͭͣ͊ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͜΄ͦͫ͡Ύ ͔͒͋͘͜͡Έ΄͎ͦͦ ͨͪͦ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ό ͙͔͙ͫͫͭͣ ͍ 
ͼͦͣͯ͜͡Φ ˹͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜Σ ͙ͦ͟͡ ͍͗ ͔ ͍͙͒͋ͯͫ͜͡Ύ ͙͔ͫͫͭͣͤ͜ ͙ͣͤ͘͜ ͤ͊ 
͔͎ͪͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜ ͨ͒͜ ;͊ͫ ͚͔͒ͫͤͤͤ͘͜Ύ ͦ͊͟͡͡Έ͙ͤͻ  ͣͦ͒ͯ͜͡Έ͙ͤͻ ͣͤ͘͜Σ ͍ͣͦ͊ 
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SUMMARY 
Dehtyarenko T. Modification of professional training of the specialists in the context 

of the modernization of the system of special education. 
In the context of the interǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳǎ ζƳƻŘŜǊƴƛȊŀǘƛƻƴη ŀƴŘ ζƳƻŘƛŦƛŎŀǘƛƻƴη  

the author has stated that: 1) modernization of the system of correctional-rehabilitation help 
for  people with mental and physical impairments and/or disabilities, in general, and special 
education system, in particular, involves bringing them in accordance with the new 
challenges of society, based on introduction of the new standards and indicators of quality of 
help; 2) modification is a change in the provisions established in the approaches to the 
organization of correctional- rehabilitation help for people with mental and physical 
impairments and/or disabilities, in general, and special education system, in particular, with 
a purpose of their modernization. The result of the modification of established models of 
correctional-rehabilitation help for people with mental and physical impairments and/or 
disabilities, and training and education of children with special educational needs are 
qualitatively different in their conditions. 

The author notes that at the beginning of the implementation of the strategic 
changes in the system of correctional-rehabilitation help for people with mental and physical 
impairments and/or disabilities, which is a part of the special education system, it has been 
mostly about the modernization of the system as a whole. At the present stage, when the 
system changes have already taken place at the regional level, for implementation of local 
and modular changes we speak about modification of the system. 

The analysis of scientific literature and the study of the state of practice have revealed 
that one of the factors that negatively affects the quality of the implementation of 
correctional-rehabilitation help and educational services is the lack of trained professionals, 
who can manage these processes. Therefore, in the modernization of correctional-
rehabilitation help for people with mental and physical impairments and/or disabilities, in 
general, and special education system, in particular, considerable attention should be given 
firstly to modification of educational plans and teaching material during the preparation of 
professionals in higher educational establishment. This is one of the factors that will lead to 
accordance with the new demands of society the quality of help for people with mental and 
physical impairments and/or disabled at the regional and institutional levels. 

Key words: modernization, modification, a system of correctional-rehabilitation help, 
a special education system, training of the specialists, management. 

 

̂˨˴ 376.1-056.26:371.125:316.356.2 
˻Φ ˤΦ ˴͙ͦ͡΄ͤ͟͜ 

˿ͯͣͫΈ͙͟ ͚͒ ͔͍͙͚ͪ͗͊ͤ ͔ͨ ͎͎͒͊ͦ͜;͙ͤ ͚ 
͍͔͙͔ͯͤͪͫͭͭ͜ ͜ ͔ͣͤ͜ ˢΦ ˿Φ ˸͔͊͊ͪͤ͊͟͟ 

 

˽˩˨ˢ˥˻˥˱̉˹˱ ˢ˿˽˩˴́ˮ ˨˱̒˶̎˹˻˿́˱ ˤ̉ˮ́˩˶̒-˨˩̅˩˴́˻˶˻˥ˢ ˤ ˾˻ˣ˻́˱ ˱˭ 
˿˱˸Ω̒˸ˮΣ ̒˴˱ ʕ ˮ̆˻ˤ̂̑́̎ ˨˱́˩˯ ˭ ˻˿˻ˣ˶ˮˤˮ˸ˮ ˽˻́˾˩ˣˢ˸ˮ 
 

̂ ͫͭ͊ͭͭ͜ ͍͙ͤ͊͘;͊ΌͭΈͫΎ ͫͯ;͊ͫͤ͜ ͺ͙ͦͪͣ  ͚ ͔͙ͣͭͦ͒ ͙ͪͦ͋ͦͭ ͍;͙͔ͭ͡Ύ-
͔͒ͺ͔͎ͭͦͦ͊͟͡ ͘͜ ͫͣ͜ΩΎ͙ͣΣ Ύ͟͜ ͍͙ͻ͍ͦͯΌͭΈ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͯͪ͊ͻ͍ͦͯΌ;͙ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͋͊ͭΈ͍͟͜Σ ͙͙ͭͨ ͔͚ͫͣ͜Σ ͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜͜ ͙ͫͭͦͫͯͤ͟ ͭ͊ ͙ͫͭ͜͡ 
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͍͙ͻ͍ͦ͊ͤͤΎΦ ˤ͙ͤ͊͘;͔ͤͦ ͍ͦͫͤͦͤ͜ ͍͊͒͊ͤͤ͘Ύ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ͙ͪͦ͒ͤ͜Σ 
͙ͨͪͤͼ͙͙ͨ ͙ͪͦ͋ͦͭ ͔ͦͪ͟͟ͼ͚͎ͤͦͦ͜ ͔͎͎ͨ͒͊ͦ͊ ͘ ͙͙ͭ͊ͣ͟ ͙͙ͪͦ͒ͤ͊ͣΣ ͔͙ͣͭͦ͒  ͚͔͙ͣͭͦ͒;ͤ͜ 
͙͚͙ͨͪͦͣΣ Ύ͙ͣ͟ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͤ͊;͙͙ͭ ͋͊ͭΈ͍͟͜ ͒͡Ύ ͍͍͊ͫͭͦͫͦͯ͊ͤͤ͘Ύ  ͯͨͪͦͼ͔ͫ͜ ͍͙ͻ͍ͦ͊ͤͤΎ 
͍ͫͦΊ͝ ͙͙͙͒ͭͤΦ ˹͎͊ͦͦ͡΄ͯΊͭΈͫΎ ͤ͊ ͭͦͣͯΣ ΅ͦ ͋͊ͭΈ͊ͣ͟Σ ͔͎͎ͨ͒͊ͦ͊ͣ ͭ͊ ͤ͜΄͙ͣ ͺ͊ͻ͍͜ͼΎͣ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͋ͪ͊ͭ ͚ͤ͊͋͜͡Έ΄ ͙ͦͨͭͣ͊͡Έͤ͜ ͍͙ͯͣͦ  ͚ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΣ ͍͙ͻ͍ͦ͊ͤͤΎΣ 
ͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͤͦͪͣ͊͡Έ͔ͤ ͙͗ͭͭΎ ͙ͭ͊͟ͻ ͔͚͒ͭ͜ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡: ;͙͔ͯͭ͡Έ-͔͒ͺ͔͎ͭͦͦ͟͡Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ 
͔͙͊ͫͨͭ͟Σ ͫͣ͜ΩΎΣ ͙͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͔ͦͪ͟͟ͼ͚ͤ͊͜ ͍ͦͫͭ͊͜Σ ͋͊ͭΈ͍ͫ͟͜Έ͙͚͟ ͯ͋͟͡Σ 
͔ͦͪ͟͟ͼ͚ͤͦ͜-͍͙͍ͪͦ͊͘͡Έͤ͊ ͪͦ͋ͦͭ͊. 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˿͍͔ͭͦͪͤͤΎ ͙ͦͨͭͣ͊͡Έ͙ͤͻ ͍ͯͣͦ ͒͡Ύ ͙͗ͭͭΊ͒͜Ύ͡Έ-
ͤͦͫͭ͜Σ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͍ͭͪ͊;͔͎ͤͦͦ ͦͤͭ͊ͭͯ͟͟ ͘ ͍͙ͤ͊ͦ͟͡΄ͤͣ͜ ͍ͫͭͦͣ͜Σ ͯͫͨ͜΄͎ͤͦͦ 
͍ͯ͊ͤͤ͜͟͡ΎΣ ͔ͦͪ͟͟ͼ͜͝ ͭ͊ ͤ͊ͫͭͯͨͤͦ͝ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͭ͊ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋͜͜͡-
ͭ͊ͼ͜͝Σ ͫͦͼ͊͜͡Έͤͦ-͍ͭͪͯ͒ͦͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͚ ͔͎ͤͭͪ͊͜ͼ͜͝ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫ͡-
ͭΎ͙ͣΣ ͙͍ͦͫͦ͋ͦ͡ ͔͚͒ͭ͜Σ Ί ͦ͒ ͙ͤͣ ͘͜ ͔ͨͪ΄ͦ;͔͎͍͙ͪͦͻ ͔͍͙͒ͪ͗͊ͤͻ ͍͊͒͊ͤ͘ΈΦ 

˹͚͎͍͊ͦͦͤ͜͡΄͙͙ͣ ͔͙ͨͪͦ͋ͣ͊ͣ͡Σ Ύ͟͜ ͔ͨͦͭͪ͋ͯΌͭΈ ͔͎͚͎ͤ͊ͤͦͦ ͍͙ͪ͜΄͔ͤͤΎΣ 
͙͊͘͡΄͊ΊͭΈͫΎ ͔ͨͪͦ͋ͣ͊͡ ͫͦͼ͊͜͡Έͤͦ͝ ͦ͘͜͡Έ͍ͦ͊ͤͦͫͭ͜ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣ ͚ ͍͙ͤ͊͒͘;͚͊ͤͦ ͫ͊͒ͤ͟͜͡ ͍͙ͯͣͦ ͍ͫͤͯ͊ͤͤ͜Ύ ͔͚ͫͣ͜Σ Ύ͟͜ ͍͙ͻ͍ͦͯΌͭΈ 
͙ͭ͊͟ͻ ͔͚͒ͭ͜Φ ˹͔ͦ͋ͻ͒ͤͫͭ͜͜Έ ͙͍͎͊ͭͤͦͦ͟ ͍͙͍;͔ͤͤΎ ͫͣ͜Ω͝Σ Ύ͊͟ ͍͙ͻ͍ͦͯΊ ͙͙͒ͭͤͯ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͯ͘ ͍͔ͣͦͤ͊͡ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ͙ͭͣΣ ΅ͦ ͔ͫ͊ͣ ͫͣ͜ΩΎ 
͍͍͊͗͊ΊͭΈͫΎ ͍͙ͦͫͤͦͤͣ ͫͭ͊͋ͯ͘͜͜͡Ό;͙ͣ ͺ͊ͭͦͪͦͣ͟ ͊͒͊ͨͭ͊ͼ͜͝ ͙͙͙͒ͭͤΦ ˿͔͊ͣ ͘ 
͍͊ͫͤͦ͡͝ ͫͣ͜Ω͝ ͙͙͒ͭͤ͊ ͍͙͙ͤͦͫͭΈ ͯ ͔͒ͦͪͦͫ͡ ͙͗ͭͭΎ ͔ͨͪ΄͜ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ 
ͣͦͪ͊͡Έͤͦ-͡Ό͒ͫΈ͟͜ ͼͤͤͦͫͭ͜͜Σ ͙ͤͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟Σ ͻ͔͊ͪ͊ͭͪ͟ ͍͊͘Ί͍͙ͣͦ͒ͤͦͫͤ͜ 
ͣ͗͜ ͡Ό͒Έ͙ͣΦ ̂ ͫͣ͜Ω͝ ͙͒ͭ͜ ͔ͤ ͙͡΄͔ ͤ͊ͫ͒ͯ͜͡ΌͭΈ ͙͋͘͡Έ͙͟ͻΣ ͊ ͚ ͦͪ͜ΊͤͭͯΌͭΈͫΎ ͤ͊ 
͝ͻͤ͜ ͫͦͼ͊͜͡Έͤ͜ ͭ͊ ͣͦͪ͊͡Έͤ͜ ͍͙ͯͫͭ͊ͤͦ͟Φ ́ͦͣͯ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͪͫͭ͘͜͜͡Έ ͋͊ͭΈ͍͟͜Σ ͝ͻͤ͜ 
͔͙͒͊͜͡Σ ͍͒ͦͫ͒͜ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͚ͤ͊;͊ͫͭ͜΄͔ ͣ͊ΌͭΈ ͍͙ͪ͜΄͊͡Έ͔ͤ 
ͤ͊͘;͔ͤͤΎ ͍ ͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤ ώмΤ пΤ рϐΦ 

˥͍͔ͦͦͤ͡ ͒͡Ύ ͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ς ͙ͣ͊ͫͣ͊͟͡Έͤͦ 
͍͙ͦͦͦ͒ͭ͜͡ ͍͙ͤ͊;͙͊ͣ͟ ͎͍͍ͫ͊ͣͦͦ͋ͫͯͦͯ͊ͤͤ͡ΎΣ ͍ͤ͊;͙͙ͭͫΈ ͦͪ͜Ί͍͙ͤͭͯ͊ͭͫΎ ͍ 
͍͙ͤ͊ͦ͟͡΄ͤΈͦͣͯ ͍ͫͭ͜͜  ͚ ͙͙͗ͭ ͚ͫ͊ͣͦͫͭͤͦ͜Σ ͤ͊ͫ͟͜͡Έ͙͟ ͼ͔ ͙͍ͣͦ͗ͦ͡Φ ́ͦͣͯ 
͋͊ͭΈ͊ͣ͟Σ ͔͎͎ͨ͒͊ͦ͊ͣ ͭ͊ ͤ͜΄͙ͣ ͺ͊ͻ͍͜ͼΎͣ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͋ͪ͊ͭ ͚ͤ͊͋͜͡Έ΄ 
͙ͦͨͭͣ͊͡Έͤ͜ ͍͙ͯͣͦ  ͚ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΣ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ΅ͦ 
͔͔͊͋ͨ͘͘;ͯΌͭΈ ͤͦͪͣ͊͡Έ͔ͤ ͙͗ͭͭΎ ͙ͭ͊͟ͻ ͔͚͒ͭ͜ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ͔͔͙́ͦͪͭ;͙ͤͣ ͔͊ͫͨͭ͊ͣ͟ ͔͙ͨͪͦ͋ͣ͡ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍;͙͔ͭ͡Ύ-͔͒ͺ͔͎ͭͦͦ͊͟͡ ͍ ͪͦ͋ͦͭ͜ ͘ ͋͊ͭΈ͙͊ͣ͟ ͔͚͒ͭ͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͙͍ͨͪͫΎ;͔ͤ͜ ͙ͪͦ͋ͦͭ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ;͔ͯ ͙ͤͻ 
ˢΦ ˴ ͦͯͨ͊͡Ί͍ͦ͝Σ ˿Φ ˸ ͙͍ͪͦͤͦͦ͝Σ ˶Φ ˿ ͍͊;ͯ͟Σ ́Φ ˿ ͊͟Σ ˶Φ ̅ ͦͣ͜;͍ͦͦ͝Σ ˻Φ ̆ ͦͻͤͦ͜͡͝Σ 
˨Φ ̊ ͯ͡Έ͔͗ͤͦ͟ ͭ͊ ͤ͜ΦΣ Ύ͟͜ ͎ͤ͊ͦͦ͡΄ͯΌͭΈ ͤ͊ ͭͦͣͯΣ ΅ͦ ͙ͨͭ͊ͤͤΎ ͨͪͦ ͍͊͘Ίͣͦ͒͜Ό 
͍;͙͔ͭ͡Ύ-͔͒ͺ͔͎ͭͦͦ͊͟͡ ͘ ͙ͪͦ͒;͙͊ͣ ͯ;͍ͤ͜ ς ͔ͦ͒ͤ ͘ ͚͔ͤ͊ͣͤ΄ ͔͙ͪͦͪͦ͋ͤ͘͡ͻ ͜ 
͚͍ͤ͊͊͗;͙ͻ ͙ͨͭ͊ͤΈ  ͯ ͎͊ͯ͘͜͡ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͍͙ͦͫͭ͜Φ ;͔̂ͤ͜ ͍͒ͦͦ͒ΎͭΈΣ ΅ͦ  ͍
͔ͦͪ͟͟ͼ͚͚ͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͘ ͋͊ͭΈ͙͊ͣ͟ ͺ͊ͻ͍͜ͼ͜ ͍͙ͨͦͤͤ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͫͯ;͊ͫͤ͜ 
ͺ͙ͦͪͣ  ͚͔͙ͣͭͦ͒ ͙ͪͦ͋ͦͭΣ ͯͪ͊ͻ͍ͦͯΌ;͙ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͋͊ͭΈ͍͟͜Σ 
͙͙ͭͨ ͔͚ͫͣ͜Σ ͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜͜ ͙ͫͭͦͫͯͤ͟ ͭ͊ ͙ͫͭ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎ ώнΤ оΤ тϐΦ ˤͦ͒ͤͦ;͊ͫΣ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͎͙͙ͤ͊ͦͦͫͭ͡ ͤ͊ ͭͦͣͯΣ ΅ͦ ͦͤ͊͘;͔ͤ͊ ͔ͨͪͦ͋ͣ͊͡ ͙͊͘͡΄͊ΊͭΈͫΎ 
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ͫ͊͒ͤͦ͟͡ΌΣ ͣ͊ͦ͡ ͔ͪͦͪͦ͋ͤͦ͘͡Ό  ͚  ͙ͯͨͪ͊ͭ͟ͼ͜ ͙ͪͦ͋ͦͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͙͍͍ͦͭ͟͟͜͡ 
͔ͪ͊ͯ͘͜͡ΊͭΈͫΎ ͔ͤ͒ͦͫͭ͊ͭͤΈͦΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί  ͍ ͙ͪͦͪͭͭ͘͟͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͍͊ͫͨͭ͟͜ ͒͜Ύ͡Έͤͦͫͭ͜ 
͍;͙͔ͭ͡Ύ-͔͒ͺ͔͎ͭͦͦ͊͟͡ ͍ ͪͦ͋ͦͭ͜ ͘͜ ͫͣ͜ΩΎ͙ͣΣ Ύ͟͜ ͍͙ͻ͍ͦͯΌͭΈ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˸͔ͭͦΌ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍͙ͻ͍ͦ͊ͤͤΎ ͙͙͙͒ͭͤ ͘ 
͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ Ί ͍͔ͫ͋͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͝͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ύ͙͚͟ 
ͨͦ͡Ύ͎͊Ί ͔ͤ ͍ ͔ͦͪ͟͟ͼ͜͝ ͔͙ͦͪͣ͟ͻ ͺͯͤ͟ͼ͚͜Σ ͊ ͔͔ͨͪ͒͋͊;͊Ί ͼ͙͚ͫͤ͜͜͡ ͨ͒͜ͻ͒͜ ͒ͦ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͙͙͒ͭͤΦ ˿ͯͭͤͫͭ͜Έ ͙ͦͫͦ͋ͫͭͫͤͦ͜-ͦͪ͜Ί͍͎ͤͭͦ͊ͤͦͦ ͨͦͻͦ͒ͯ ͨͦ͡Ύ͎͊Ί ͍ 
ͭͦͣͯΣ ΅ͦ͋ ͨ͒ͤ͜Ύ͙ͭ ͤ͊ ͋͜͡Έ΄ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͯͫ͜ ͔ͨͦͭͤͼ͚ͤ͜͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͙͙͙͒ͭͤΥ 
͙ͨͫͻ͜;ͤ͜Σ ͺ͙͘͜;ͤ͜Σ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͜Σ ͭͦ͋ͭͦ ͭ͜ ͙͍ͣͦ͗ͦͫͭ͜͡Σ Ύ͟͜ ͔͔͊͋ͨ͘͘;͊ͭΈ ͚͝ 
͚ͫ͊ͣͦͫͭͤͯ͜ ͙͗ͭͭΊ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͚ͣ͊͋ͯͭͤΈͦͣͯΦ ̇Ό ͺͯͤ͟ͼ͜Ό ͍͙ͻ͍ͦ͊ͤͤΎ ͙͙͙͒ͭͤ 
͍͙ͦͤͯ͟ΌͭΈΣ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͫͣ͜ΩΎΣ ͋͊ͭΈ͙͟Σ Ύ͟͜ ͤͦ͒͜͜ ͔ͤ ͫͨͪͦͣͦ͗ͤ͜ ͔͔͊͋ͨ͘͘;͙͙ͭ 
͎͔͒ͤ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͚ ͔ͨͦͭͪ͋ͯΌͭΈ ͍͒ͦ͒͊ͭͦͦ͟͝ ͎͙͒ͦͨͦͣͦΦ 

̂ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ό͔ͦͪ͟͟ͼ͚͙ͤ͜ͻύ ΄ͦ͊͟͡ͻ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͎͋͊͊ͭͦ ͙ͪͤ͘͜ͻ 
͊͘ͻ͍ͦ͒͜ ͒͡Ύ ͯ;͍ͤ͜Σ Ύ͟͜ ͦͻͦͨ͡ΌΌͭΈ ͎͍ͨ͒ͦͭͦ͜;ͯΣ ͔ͦͪ͟͟ͼ͚ͤͯ͜ ͭ͊ ͫͦͼ͊͜͡Έͤͦ-
͊͒͊ͨͭ͊ͼ͚ͤͯ͜ ͪͦ͋ͦͭͯΦ ̊ͦ͊͟͡ ͙ͨͪ ͼΈͦͣͯ ͍͙ͦͤͯ͟Ί ͔͙͍ͦͦͨͪ͊ͭͤͯ͟ ͪͦ͡ΈΦ ˤͦͤ͊ 
͔ͣͦ͗ ͍͙ͤ͊͒͊͊ͭ ͋͊ͭΈ͊ͣ͟ ͔ͤͦ͋ͻ͒ͤ͜͜ ͤ͊ͤͤ͘Ύ  ͚ͪ ͔͔ͦͣͤ͒͊͟ͼ͜͝ ͭ͊ ͒͜Ί͍ͯ ͎͒ͦͨͦͣͦͯ 
͒ͭ͜ΎͣΦ ́ͦͣͯ ͭͫͤ͊͜ ͍ͫͨͨͪ͊͜ͼΎ ͣ͗͜ ͋͊ͭΈ͙͊ͣ͟ ͭ ͊΄ͦͦ͟͡Ό Ί ͙ͦ͒ͤͣ ͘͜ ͍͙͍͙͊͗͡ͻ 
͔͍͊ͫͨͭ͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˤͦͤ͊ ͣ͊Ί ͪͤ͘͜͜ ͺ͙ͦͪͣΦ ͔̇ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ 
ͯ;͍ͤ͜ ͯ͒ ͦͣ͊Σ ͔͎ͪͯ͡Ύͪͤ͜ ͔͙͋ͫ͒͜ ͘ ͋͊ͭΈ͙͊ͣ͟Σ ͦͤͫͯ͟͡Έͭ͊ͼ͜͝Σ ͙ͨͦͪ͊͒Σ ͎͒ͦͨͦͣͦ͊ 
͋͊ͭΈ͍͟͜ ΄ͦ͟͜͡ ͭ͊ ͤ͜΄͜ ͯͫͭͪ͘͜;ͤ͜ ͙ͪͦ͟͟Φ 

˽ͦΎ͍͊ ͙͙͙͒ͭͤ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍ ͫͣ͜Ω͝ ͍͙ͫͭ͊ͭΈ ͋͊ͭΈ͍͟͜ 
͔͔ͨͪ͒ ͺ͊ͭͦͣ͟ ͪͦ͘΄͙͔ͪͤͤΎ ͫͦͼ͊͜͡Έ͙ͤͻ ͍ͦͤͭ͊ͭ͟͟͜ ͘͜ ͙͙ͪͤͣ͘͜ ͍͙ͯͫͭ͊ͤͦ͊ͣΣ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ ͭ ͙͊ͫͯ͗͋͊ͣ͡Φ ͍̂ͫ͒ͦͣ͜͡ΌΌ;͙ ͍ͫͦΌ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͔͔ͨͪ͒ 
ͣ͊͡Όͦͣ͟Σ ͋͊ͭΈ͙͟ ͍͙ͨͦͤͤ͜Σ ͔ͤ ͍ͭͪ͊;͊Ό;͙ ;͊ͫͯΣ ͨͦ;͙͙ͤ͊ͭ ͒͜Ύ͙ͭΣ ͨͪͦΎ͍͡ΎΌ;͙ 
͍͍͒ͨͦ͒ͤͯ͜͜ ͙͍͊ͭͤͫͭ͟͜Έ ͘͜ ͔ͣͭͦΌ ͍͔ͫͭͦͪͤͤΎ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͍ͯͣͦ ͒͡Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͍ͨͦͤͦ ͼ͎ͤͤͦͦ͜ ͍͙ͪͦͭͯ͘͟  ͚͍͙ͻ͍ͦ͊ͤͤΎ ͙͙͙͒ͭͤΦ ́͊͊͟ ͙͍͊ͭͤͫͭ͟͜Έ Ί ͙ͦͪͫͤͦ͟ΌΣ 
ͦͫ͟͜͡Έ͙͟ ͍ͦͤ͊ ͍͙͒ͦͦͭ͘͡Έ ͋͊ͭΈ͊ͣ͟ ͔͎͡΄͔ ͔͔͙͙ͨͪ͗ͭ ͔͔͙͍͙͚͒ͨͪͫͤ ͫͭ͊ͤΣ 
͍͙͙͙͚͊ͤ͟͟͡ ͨͦΎ͍ͦΌ ͙͙͙͒ͭͤ ͘ ͔͒ͺ͔ͭͦͣ͟ ͯ ͍͙ͪͦͭͯ͘͟Σ ͊ ͭ͊ͦ͗͟ ͔ͣͦ͗͘ ͙͒͊ͭ 
͙͙͍͙͚ͨͦͭͤ͘ ͣͨͯ͜͡Έͫ ͒͡Ύ ͍ͫͦΊ;͎͊ͫͤͦͦ ͝͝ ͍ͯ͊ͤͤ͜͟͡ΎΣ ͍͙ͻ͍ͦ͊ͤͤΎ ͚ ͪ ͍͙ͦͭͯ͘͟Φ 

˭͊ ͙ͭͨͦͣ ͍͔͚͙ͤͯͭͪͫͣͤ͜͜ͻ ͍͙͒ͤͦͫͤ͜ ͜ ͙͔ͫͭͣ͡ ͔͚͎ͫͣͤͦͦ͜ ͍͙ͻ͍ͦ͊ͤͤΎ 
ͪͦͪͤ͘͘͜ΎΌͭΈ ;͙͙ͦͭͪ ͎͙ͪͯͨ ͔͚ͫͣ͜Υ 

мΦ ˣ͊ͭΈ͙͟ ͘ ͍͙͔͙ͪ͊͗ͤͣ ͪͦ͘΄͙͔ͪͤͤΎͣ ͫͺ͔͙ͪ ͋͊ͭΈ͍ͫ͟͜Έ͙͟ͻ ͍͒͜;͍ͯͭͭ͜Φ 
͔͙͚̆͊ͪ͊ͭͪͤ͟ ͒͡Ύ ͙ͤͻ ͙ͫͭ͡Έ ͍͙ͻ͍ͦ͊ͤͤΎ ς ͎͔ͨͪͦͨ͊͜͜͟Σ ͙ͦ͟͡ ͙͙͒ͭͤ͊ Ί ͼ͔ͤͭͪͦͣ 
ͯͫ ͜Ί͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͫͣ͜Ω͝Σ ͯͤ͊ͫ͒ͦ͜͟͡ ;͎ͦͦ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ ͍͘ΩΎ͙͘͟ ͘ 
ͦͭͦ;͔ͤͤΎͣ ͔͒ͺͦͪͣͯΌͭΈͫΎΦ ͔͚̇ ͙ͫͭ͡Έ ͔͚͎ͫͣͤͦͦ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͻ͔͙͚͊ͪ͊ͭͪͤ͟ 
͒͡Ύ ͋͜͡Έ΄ͦͫͭ͜ ͔͚ͫͣ͜ ͔͍ͣ͊ͭͪ͜-͙ͦ͒ͤ͊;ͦ͟Φ 

нΦ ˿ͣ͜Ω͝Σ Ύ͟͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͙͔ͫͭͣ͡ ͻ͎ͦͦ͒ͤͦͦ͡ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ς 
͙͔ͤ͗ͤͤ͘Ύͣ ͔ͣͦͼ͚͙ͤ͜ͻ ͍ͦͤͭ͊ͭ͟͟͜ ͋͊ͭΈ͍͟͜ ͘͜ ͙͙͒ͭͤͦΌΣ ͔ͨͪͦ͟ͼ͜ΊΌ ͤ͊ ͙͙͒ͭͤͯ ͘ 
͋ͦͯ͟ ͦ͋ͦͻ ͋͊ͭΈ͍͟͜ ͊͋ͦ ͎ͦ͒ͤͦͦ ͘ ͙ͤͻ ͍͙͊ͫͤ͡ͻ ͔͙ͤ͋͊͗͊ͤͻ Ύ͔͚ͦͫͭ͟Φ  
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оΦ ˿ͣ͜Ω͝Σ Ύ͟͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͙͔ͫͭͣ͡ ͍ͫͨͨͪ͊͜ͼ͜, ς ͙͍ͦͤͫͭͪͯͭͤ͊͟͟ ͭ ͊
͎ͤͯ;͊͟ ͺͦͪͣ͊ ͍͊͘Ί͍͍ͣͦ͒ͨͦ͒͊͜͜͡Έ͙ͤͻ ͋͊ͭΈ͍͟͜ ͜ ͙͙͙͒ͭͤ  ͯͫ ͨ͜͡Έ͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

пΦ ˿ͣ͜Ω͝Σ Ύ͟͜ ͣ͊ΌͭΈ ͔͔͙͍͙͚ͪͨͪͫͤ ͙ͫͭ͡Έ ͔͚͎ͫͣͤͦͦ͜ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ΅ͦ 
ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͋͊ͭΈ͍ͫ͟͜Έͦ͟Ό ͍ͯͫͭ͊ͤͦͦ͟Ό ͤ͊ ͍͙͊ͭͦͪͭ͊ͪͤͯ ͙͒ͪͯ͜͡Ό;ͯ 
͙ͨͦ͘ͼ͜Ό ό;͊ͫͭ͜΄͔ ͋͊ͭΈ͍ͫ͟͜Έͯ͟ύΦ ˽͙ͪ ͭ͊ͦͣͯ͟ ͙ͫͭ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͔͚͒ͭ͜ ͔͔͍ͨͪ͊͗͊Ί 
͊ͺ͔ͭͤͦ͟-͎͔͙͍͊ͪͫͤ͊ ͍͔ͨͦ͒ͤ͊͜͟Σ ͙͍ͨ͊ͫͫͭ͟͜͡ΈΣ ͍͙͍͒ͪ͊ͭͫͭ͜͜͡ΈΣ ͍͙ͨ͒͜΅͔ͤ͊ 
͙͍͋ͯ͒ͫͭ͘͜͡ΈΦ ͔̇ ΅͔ ͋͜͡Έ΄ ͯͫ͊͒ͤ͟͡ΌΊ ͝ͻ͚ͤ͜ ͺ͙͘͜;͙͚ͤ ͜ ͙ͨͫͻ͜;͙͚ͤ ͫͭ͊ͤΦ 

˥͔͔ͤ͒ͪͤ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͔͚ͫͣ͜ ͍͔ͨ͒ͭͪ͒͗ͯ͜Ί ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͙͗ͤ͜͟ Ί 
͙͙ͭͣ ;͔͙ͤ͊ͣ͡ ͫͣ͜Ω͝Σ Ύ͟͜ ͔ͤͫͯͭΈ ͎͍͙͚ͦͦͤ͡ ͭΎ͎͊ͪ ͭͯͪ͋ͦͭ ͨͪͦ ͙͙͒ͭͤͯΦ ̂ ͫͣ͜ΩΎͻΣ 
΅ͦ ͣ͊ΌͭΈ ͔͚͒ͭ͜ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ͔͒ͯ͗ ͍͙͙͚ͫͦ͟ ͍͒ͫͦͭͦ͜͟ ͪͦͯ͘͡;͔ͤΈΦ  

̋ͦ͋ ͋͊ͭΈ͍ͫ͟͜Έ͊͟ ͡Ό͍͋ͦ ͫͭ͊͊͡ ͙ͫͦ͡ΌΣ Ύ͊͟ ͺͦͪͣͯΊ ͻ͔͊ͪ͊ͭͪ͟ ͜ ͙ͨͫͻ͜;͙͚ͤ 
ͫͭ͊ͤ ͙͙͙͒ͭͤΣ ͋͊ͭΈ͙͟ ͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍͙ͨͦͤͤ͜ ͙ͣ͊ͭ ͭ͊͟͜ 
͟͡Ό;͍ͦ͜ ͙͙ͪͫΥ 
ς ͍ͪͯ͜ ͍ ͙͗ͭͭΎΣ ͍ͤͯͭͪ͜΄͚ͤ͜ ͚ͫͨͦ͟͜Σ ΅ͦ͋ ͔ͤ ͙͊ͪ͊͗͊ͭ͘ ͍ͫͦΊΌ ͙͍͎ͭͪͦͦΌ ͔͚͒ͭ͜Τ 
ς ͍͙͋ͯ͒ͯ͊ͭ ͍ͫͦ͝ ͍͙͙͒ͤͦͫͤ͜ ͘ ͙͙͒ͭͤͦΌ ͤ͊ ͦ;͍ͯ͊ͤͤ͜͟͜ ͯͫͨ͜΄ͤͦͫͭ͜Σ ΅ͦ 
͍͙ͤ͊͘;͊ΊͭΈͫΎ ͋͊ͭΈ͍ͫ͟͜Έͦ͟Ό ͍ͪͦ͜Ό ͍ ͝͝ ͙͙ͫ͡  ͚ͣ ͙͍ͦ͗ͦͫͭ͜͡Τ 

ς ;ͭͦ͜͟ ͙ͤ͊ͭ͘Σ ΅ͦ ͙͙͒ͭͤ͊ ͔ͤ ͔ͣͦ͗ ͍͙͙ͪͦͫͭ ͔͋͘ ͊ͭͣͦͫͺ͔͙ͪ ͨͦͻ͍͙͊͡Τ 
ς ͍͙͍͙ͪͦ͊ͭ͘ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͍ͫͦΊ͝ ͙͙͙͒ͭͤ  ͚ ͭͦͣͯ ͒͡Ύ ͝͝ ͗ ͎͋͊͊͡ όͨͦ 
͙͍ͣͦ͗ͦͫͭ͜͡ύ ͫͦͪͦ͟;͍͙ͯ͊ͭ ͍ͨͦͫͭͯͨͦͦ ͍ͫͦΌ ͎͒ͦͨͦͣͦͯ ͒ͦ ͣͤͣͯͣͯ͜͜ [6]. 
ˣ͎͊͊ͭͦ ͋͊ͭΈ͍͟͜ ͣͦ͗ͯͭΈ ͎͙͒ͦͨͦͣͦͭ ͍ͫͦͣ͝ ͒ͭ͜ΎͣΣ Ύ͟΅ͦ ͨͦ;ͤͯͭΈ 

͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͙͔ͫͫͭͣͯ ͔ͦͪ͟͟ͼ͚͎ͤͦͦ͜ ͍͙ͻ͍ͦ͊ͤͤΎ Ύ͎ͦͣͦ͊͟ ͪ͊ͤ͜΄͔Σ ͔ͯ͗ ͘ 
͔ͨͪ΄͙ͻ ͣͫ͜Ύͼ͍͜ ͙͗ͭͭΎ ͙͙͙͒ͭͤΣ ͦͫ͟͜͡Έ͙͟ ͔ͫ͊ͣ ͔ͨͪ΄͜ нςо ͙ͪͦ͟ ͙͗ͭͭΎ Ί 
͙͙ͪͭ͟;͙͙ͤͣ ͍ ͝͝ ͍͙ͪͦͭͯ͘͟Σ ͔ͭ͊ͨͦͣ ͺ͍ͦͪͣͯ͊ͤͤΎ ζͅ ͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͻ 
͍͊ͤͫ͊ͣ͋͜͡η ͤ ͔͍͍ͪͦͦ-͙ͨͫͻ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˹͔ͦ͋ͻ͒ͤͦ͜ ͔͔͙ͨͪͦͤ͊ͭ͟ ͋͊ͭΈ͍͟͜Σ ΅ͦ ͙͙͒ͭͤ͊ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍͒͜ ͤ͊ͫ ͜ ͍ͦͤ͘͜Σ ͜ 
͍ͤͯͭͪ͜΄ͤΈͦΦ ˤͦͤ͊ ͔ͤ ͻ͍ͦͪ͊Σ ͍ͦͤ͊ ͨͪͦͫͭͦ ͤ͜΄͊Φ ̂ ͔ͤ͝ ͤ͜΄͊ ͍ͣͦ͊Σ ͤ͜΄͊ ͙͔ͫͫͭͣ͊ 
͙͚ͫͨͪͤΎͭͭΎΣ ͍͒ͣͤͤ͜͜͜ ͍͒͜ ͤ͊΄͙ͻ ͼͤͤͦͫͭ͜͜  ͚͙͍͙ͣͦͭΦ ˹͚͍͙͍͊͊͗͜͡΄͙ͣ ͯ ͪͦ͋ͦͭ͜ ͘ 
ζͦ ͙͍ͫͦ͋ͦ͡Όη ͙͙͒ͭͤͦΌ Ί ͙͚ͨͪͤΎͭͭΎ ͝͝ ͫ͊ͣͦ͝Φ ̒͟ ͭ͜͡Έ͙͟ ͙ͣ ͍͚͔͒͒ͣͦ͜͜ ͍͒͜ 
ͨͦͤΎͭͭΎ ζͻ͍͙ͦͪͦ͋η ͭ ͊ͫͺͦͪͣͯΊͣͦ ͙͚ͫͨͪͤΎͭͭΎ ͙͙͙͒ͭͤ Ύ͟ ͙͍ͦͫͦ͋ͦ͡͝Σ ͍͒ͣͤͤͦ͜͜͝ 
͍͒͜ ͤ͊ͫ ͡Ό͙͙͒ͤΣ ͙ͣ ͔ͣͦ͗ͣͦ͘ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍ͭͤͦ͟ ͨͪ͊ͼΌ͍͙͊ͭ ͘ ͔ͤΌ [1]. 

ˤ͙͍͊͗ͦ͡ ͍ͤ͊;͙͙ͭ ͋͊ͭΈ͍͟͜ ͔ͣͭͦ͒͊ͣ ͜ ͔͙ͣͭͦ͒;͙ͤͣ ͙͚ͨͪͦͣ͊ͣΣ Ύ͟͜ ͍͙ͦͤ 
ͣͦ͗ͯͭ͘Έ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘  ͯͨ ͪͦͼ͔ͫ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ͫͦΊ͝ ͙͙͙͒ͭͤΥ 

мΦ ˸͔ͭͦ͒ ͔ͣͦ͒͡Ό͍͊ͤͤΎ ͙ͪͤ͘͜ͻ ͍͙ͨͦ͋ͯͭͦͻ ͙ͫͭͯ͊ͼ͚͜Φ ˨͙͙ͭͤ͊ 
͍͙͍ͪͦ͊͘ΊͭΈͫΎΣ ͔͎ͫͨͦͫͭͪ͊͜Ό;͙ ͊͘ ΅͔͙͙ͦ͒ͤͤͣ ͨͦ͒͜Ύ͙ͣ ͍͒ͦͣ͊Υ ͙͎͍ͨͪͦͭͯ͊ͤͤΎ 
͗͜͝Σ ͨͪ͊ͤͤΎ ͙͙͋ͤ͘͜͡Σ ͍ͪͦͣͦ͊͘ ͋͊ͭΈ͍͟͜ ͨͦ ͔͔ͭ͡ͺͦͤͯ ͭͦ΅Φͦ ˨͡Ύ ͎ͭͦͦΣ ΅ͦ͋ 
ζͦ ͙͍ͫͦ͋͊͡η ͙͙͒ͭͤ͊ ͍͍ͦͨ͊ͤͦͯ͊͊͡ ͼ͜ ͙ͫͭͯ͊ͼ͜͝Σ ΅ͦ͋ ͍ͦͤ͊ ͍͒͜;͍ͯ͊͊͡ ͔͔ͫ͋ ͍ ͙ͤͻ 
ͦͣ͟ͺͦͪͭͤͦΣ ͋͊ͭΈ͙͟ ͣͦ͗ͯͭΈ ͍ͫͭͦͪΌ͍͙͊ͭ ͨͦ͒͋ͤ͜͜ ͙ͫͭͯ͊ͼ͜͝ ͭ ͍͊ͤ͊;͙͙ͭ ͙͙͒ͭͤͯ 
͔͔͔͙ͣͤͭ͊ͪͤ͡ͻ ͚͒͜Υ Ύ͟ ͨͦͭͪ͋ͤͦ͜ ͙͋ͪ͊ͭ ͔͔ͭ͡ͺͦͤͤͯ ͭͪͯ͋ͯ͟Σ ͙ͯ͒͟ ͙͙ͤ͊ͭͫ͊ͭ͟Σ Ύ͟ 
͍͍͜;͙͍ͦ͡ ͍͍͙͒ͨͦͫͭ͜͜ ͤ͊ ͍͒ͤͦ͘͜͟Σ ΅ͦ ͒͊Ί ͙͙͒ͭͤ͜ ͔͍͙͚ͨͤ ͍͒ͦͫ͒͜Σ Ύ͙͚͟ 
͍ͨͦͫͭͯͨͦͦ ͙ͤ͊ͦͨ͟;ͯΊͭΈͫΎΣ ͎ͦͭͯΊ ͝͝ ͒ͦ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͙͗ͭͭΎΦ 

нΦ ˱͎͍͙͚ͪͦ ͔ͣͭͦ͒ ς ͪͤ͘͜͜ ͫΌ͔͗ͭͤͦ-ͪͦ͡Έ͍ͦ͜ ͎͙ͪ͜Σ ͎͙ͪ͜Σ ΅ͦ ͔ͣͦ͒͡ΌΌͭΈ 
͍͔ͨͦ͒ͤͯ͜͟Σ ͒ͦͣ͊΄ͤ͜ ͍͙͍͙ͫͭ͊Σ ͍͙͍ͪͦ͊͘͡Έͤ͜  ͚ ͪͯͻ͙͍͜͡ ͎͙ͪ͜Φ ˥ͪ͊ ͊͘ͻͦͨ͡ΌΊ 
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͙͙͒ͭͤͯΣ ͒͊Ί ͚͝ ͪ͊͒ͫͭ͜ΈΣ ͍͙͙͊͟͟͡Ί ͙͙͍ͨͦͭͤ͘͜ ͨͦ;ͯͭͭΎ ͭ ͊ ͔͔͙͍ͨͪ͗͊ͤͤΎΣ 
͍͊͒ͦͦ͘͡ΈͤΎΊ ͝͝ ͔͔͙ͤͭͪͫ͜  ͯͭ ͍ͦͪ;ͦͣͯ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜͜ ͙͗ͭͭΊ͍͙ͻ ͍͔ͪ͊͗ͤΈΦ 

оΦ ˭ͣͤ͊͜ ͍͙ͦ͋ͫͭ͊ͤͦ͟Φ ˤ͙͙͒͘͝ ͤ͊ ͙ͨͪͪͦ͒ͯΣ ͎ͨͪͦͯ͡Ύ͙ͤ͟ ͍ ͫ͜͡Σ ͤ͊ ͔ͦͪͦ͘ 
ͭͦ΅Φͦ ˽͙ͪͪͦ͒͊ ͒͊Ί ͙͙͒ͭͤ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͔͒ͯ͗ ͎͋͊͊ͭͦΣ ͍ͦͤ͊ 
ͨͦ;͍ͯ͊Ί ͔͔ͫ͋ ͋͜͡Έ΄ ͪͦͯͭͦ͘͟ΌΣ ͤ͊ ͔ͤ͝ ͔ͤ ͙͔ͭͫͤ ͣͫͭͦ͜ ͍͙ͫͦͣ͝ ͍͙͙ͨͪ͊͊ͣ͡Φ ́͊͟͜ 
͙ͨͦ͒͘͟͝ ͣ͊ΌͭΈ ͍ͤ͊;͊͡Έ͔ͤ ͤ͊͘;͔ͤͤΎΥ ͣͦ͗ͤ͊ ͚͙͙ͨͦͤ͊ͦͣͭ͘ ͙͙͒ͭͤͯ ͘ ͍͙ͤ͊͊ͣ͘ 
͍͍ͭ͟͜͜ ͜ ͔͔͍͒ͪΣ ͦͣ͊͟ͻ ͜ ͨͭ͊ͻ͍͜Σ ͍ͤ͊;͙͙ͭ ͙͙͋ͪ͊ͭ͘ Ύ͎͙ͦ͒Σ ͎͙͙ͪ͋Σ ͤ͊ ͍͊ͫͤͦͣͯ͡ 
͙ͨͪ͊͒͟͜͡ ͙ͨͦ͊͊ͭ͘͟Σ Ύ͟ ͨͦͭͪ͋ͤͦ͜ ͦͻͦͪͦͤΎ͙ͭ ͙ͨͪͪͦ͒ͯΣ ͭͦ΅ͦ. 

пΦ ˸͔ͭͦ͒ ͍ͭͦͪ;͙ͻ ͍͊͒͊ͤ͘ΈΣ ͙͒ͦͫͭͯͨͤͻ ͒͡Ύ ͙͙͙͒ͭͤΥ ͤ͊ͣ͊͡Ό͍͙͊ͭΣ 
͍͙͙͙ͨͭ͜͡ ͘ ͙ͨ͊ͫͭͤͯ͜͡͡ ͊͋ͦ ͎͙͙ͤ͡Σ ͍͙͙ͪ͊ͭ͘͜ ͘ ͔ͨ͊ͨͪͯΣ ͪͦ͘ͺ͍͙͊ͪ͋ͯ͊ͭ 
͙͊ͪͭͤͯ͟͟Σ ͙͙ͪͦ͋ͭ͘ ͊ͨ͊͜͟͡ͼ͜Ό ͭͦ΅Φͦ ̂ ͙͚͒͊ͤ ;͊ͫ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͍͔͙͊͟͡ 
͟͜͡Έͫͭ͟͜Έ ͍ͦͤͯͪͫ͟͟͜ ͜ ͍͙͍ͫͭ͊ͦ͟ ͪͦ͋ͭ͜ ͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΦ 
ˤ͙ͦͤ ͻͦ;ͯͭΈ ͙͋ͯͭ ;͙ͣͦͫΈ ͙͙͙ͦͪͫͤͣ͟Σ ͣ͝ ͨͦͭͪ͋ͤͦ͜ ͭ͜͡Έ͙͟ ͭͪͦͻ͙ ͎͙͒ͦͨͦͣͦͭΦ 

рΦ ˸͔ͭͦ͒ ͭͫͤͦ͜͝ ͍ͫͨͨͪ͊͜ͼ͜ ͺ͊ͻ͍͜ͼ͍͜ ͜ ͫͣ͜Ω͝Φ ˨͔Ύ͟͜ ͔ͫͨͼ͊͜͡Έͤ͜ ό͔ͦͪ͟͟ͼ͚ͤ͜͜ύ 
͍ͦͫͭͤ͜͜ ͍͙ͯͫͭ͊ͤͦ ͙ͨͪ͊ͭͯ͟͟ΌͭΈ ͫͨ͜͡Έͤ͜ ͙ͤ͊ͪ͊͒ ͋͊ͭΈ͍͟͜ ͜ ͺ͊ͻ͍͜ͼ͍͜Φ ˹͊ ͤ͊ͪ͊͒͜ 
͎͍ͦ͋ͦͦͪΌΊͭΈͫΎ ͨͦ͒͊͡Έ΄͊ ͎ͨͪͦͪ͊ͣ͊ ͒͡Ύ ͙͙͙͒ͭͤΣ ͪͦͪͦ͋͘͡ΎΊͭΈͫΎ ͭ͊͟ ͍͙͚͊ͤ͘ 
ͣ͊ͪ΄ͪͯͭ ͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΦ ˸͔ͦ͗ ͎͍ͦ͋ͦͦͪΌ͍͙͊ͭͫΎΣ ͯ Ύͦͣͯ͟ ͊ͫ͟͜͡ ό͎ͪͯͨ͜ύ 
ͪ͊͟΅͔ ͙͙͒ͭͤ͜ ͍ͤ͊;͙͊ͭͫΎΣ Ύ͟͜ ͍͙͙͒ ͒͜Ύ͡Έͤͦͫͭ͜ ͒͡Ύ ͔ͤ͝ ͪ͊͟΅͜Σ Ύ͙͙ͣ͟ 
͍͙ͤ͊;͙͊ͣ͟ ͍ͦͤ͊ ͍͔͗ ͍ͦͦ͒͜͡ΊΣ ͊ Ύ͟͜ ͚͝ ΅͔ ͨͦͭͪ͋ͤͦ͜ ͙ͨͪ΅͔ͨ͡Ό͍͙͊ͭΣ ͭͦ΅Φͦ ͔̇ 
͒͜Ί͍͙͚ ͔ͣͭͦ͒Σ Ύ͙͚͟ ͎͒ͦͨͦͣ͊͊Ί ͜ ͙͙͒ͭͤ͜Σ ͜ ͋͊ͭΈ͊ͣ͟Φ ̅͊ͻ͍͜ͼ͜ ͣͦ͗ͯͭΈ 
͎͙͒ͦͨͦͣͦͭ ͙ͫ͊ͫͭ͟͡ ͨ͊ͤ͡ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͍͙ͪͦͨͦͫͭ͘͜Σ Ύ͟ ͜ ;͙ͣ 
ͣͦ͗ͤ͊ ͚͙͊ͣ͊ͭͫ͘ΎΣ ͤ͊ ΅ͦ ͨͦͭͪ͋ͤͦ͜ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯΦ 

сΦ ͔́͊ͭͪΦ ̂ ͤΈͦͣͯ ͔͔͔ͦͫͪ͒͗ͤͦ͘ ͎͋͊͊ͭͦ ͍͙͍͙͊͗͡ͻ ͔͍ͣͦͣͤͭ͜ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝Σ ͔͒ ͙͙͒ͭͤ͊ ͍ͤ͊͋ͯ͊Ί ͤ͊ͤͤ͘Ύ ;͔͔ͪ͘ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ˿͔ͨͭ͊͟͟͡ΈΣ 
͍͔͙͚ͫͭͦͪͤ ͋͊ͭΈ͙͊ͣ͟Σ ͣ͊Ί ͙͍ͦͫͦ͋ͯ͡ ͔͔͎͔͙ͤͪͭͯ͟Φ ˨͙ͭ͜ ͣͦ͗ͯͭΈ 
͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͍͊͘Ίͣͦ͒͜Ύ͙ͭ ͘ ͎͔ͪͦΎ͙ͣ ͍ ͒ͦͣ͊΄͚ͤ͜ ͍ͦ͋ͫͭ͊ͤͦͼ͜Φ ̒͟΅ͦ ͼ͔ 
͡Ύ͡Έ͍͙͚ͦ͟ ͔ͫͨͭ͊͟͟͡Έ ό͡Ύ͡Έ͙͟ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͍͙͎͍͔ͦͭͦͤ͜͡ ͍͒ͦͣ͊ ͪ͊ͦͣ͘ ͘͜ 
͙͙͒ͭͤͦΌΣ ΅ͦ ͔ͤͫ͊͒ͤͦ͟͡ύΣ ͭͦ ͼ͔ ͒ͦ͒͊Ί ͔ͫͨͭ͊͟͟͡Ό ͔͍͙ͤ͘;͚͊ͤͯ ;͍͊ͪͤͯ͜ ͙ͫͯ͡Φ 
ˢ͔͒͗ ͔ͤ ͭ͜͡Έ͙͟ ͡Ύ͡Έͯ͟ ͣͦ͗ͤ͊ ͍͙͙ͫͭͦͪͭΣ ͣͦ͗ͤ͊ ΅͔ ͙ͫ͊ͣͣ ͜ ͙͙ͤ͊ͨͫ͊ͭ ͊ͯ͘͟͟Σ 
͎͍͙͙ͦ͋ͦͦͪͭ Ύͯͫ͟Έ ͔ͨͪͦ͋ͣͯ͡Σ ͊ͭͯ͊͟͡Έͤͯ ͤ͊ ͙͚͒͊ͤ ͔ͣͦͣͤͭΣ ͜ ͍͙͊ͦͣ͘͟͟ ;͙ͤͦͣ 
͚͙ͤ͊ͭ͘ ΄͡Ύͻ͙ ͍͙ͪ͜΄͔ͤͤΎ ͼ͜Ί͝ ͔͙ͨͪͦ͋ͣ͡Φ 

̂ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͍͙ͻ͍ͦͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͎͙ͨͪ͊ͤͯͭ ͍͙ͻ͍͙ͦ͊ͭ ͍ 
͙͙͙͒ͭͤ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜ΈΣ ͔͍͔ͯͨͤͤͫͭ͜ΈΣ ͣͦ͋͜͡Έͤͫͭ͜ΈΦ ˨͡Ύ ͼΈ͎ͦͦ ͔ͤͦ͋ͻ͒ͤͦ͜ 
ͫͺ͍͙ͦͪͣͯ͊ͭ ͍ͣͤͤ͜Ύ  ͚͍͙ͤ͊;͙͟Σ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͙͗ͭͭΎΤ ͯ;͙͙ͭ 
͍͙ͫͨͯ͊ͭͫ͜͟͡ΎΤ ͒ͦͫΎ͎͙ͭ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͙͙͙͒ͭͤ ͎ͭ͊ͦͦ͟ ͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͫͭ͊ͤͯΣ 
͙ͦ͟͡ ͍ͦͤ͊ ͙͚ͫͨͪͣ͊Ί ͍͚ͫ͜ ͔͒ͺ͔ͭ͟ ό͍͊͒ͯύ Ύ͟ ͦ͒ͤͯ ͘͜ ͍ͫͦ͝ͻ Ύ͔͚ͦͫͭ͟Σ ΅ͦ 
͍͔͒ͦͪͣ͜͟͡ΌΌͭΈ ͝͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͍͒͜ ͤ͜΄͙ͻΣ ͜ ͔ͤ ͋͜͡Έ΄͔ ͎ͭͦͦΦ 

̋ͦ͋ ͒ͦͫΎ͎͙ͭ ͎ͭ͊ͦͦ͟ ͫͭ͊ͤͯΣ ͙͒ͦͪͦͫͣ͡ ͔ͤ ͣͦ͗ͤ͊ ͤ͊͒ͣͪͤͦ͜ ͍͙ͦͨͯ͊ͭͫ͜͟Ύ 
͙͙͒ͭͤͦΌΣ ͨͪͦΎ͍͡Ύ͙ͭ ͗͊ͫͭ͜͡ΈΣ ͙͍͙ͤ͗ͯ͊ͭ͘ ͍͙͎͙ͣͦΣ ͊ ͒͡Ύ ͼΈ͎ͦͦ ͫ͒͜͡ ͍͙͙ͫͭͦͪͭ 
͙ͫͨͪΎ͙͍ͭ͜͡ ͍͙ͯͣͦ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͙͗ͭͭΊ͍͙ͻ ͼ͔͚͜͡Υ ͍ͤ͊;͙͙ͭ ͍͙ͫͨͯ͊ͭͫ͜͟͡ΎΤ 
͍͙ͤ͊͘;͙͙ͭ ͙͗ͭͭΊ͍͜ ͼͤͤͦͫͭ͜͜Τ ͍ͤ͊;͙͙ͭ ͒ͦͫΎ͎͙͊ͭ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͔͙ͣͭΤ ͍ͤ͊;͙͙ͭ 
͙͙͗ͭΣ ͔ͤ ͔͔͍ͨͪ͋ͯ͊Ό;͙ ͍ ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͍͙͒ͦͪͦ͘ͻ ό͊͘ ͙͍ͣͦ͗ͫͭ͜͡ΌύΤ 
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͍͙͔͙͙ͦͪͤͭ͟ ͙͍ͫͨͦ͗͊ͼΈͯ͟ ͙ͨͫͻ͎ͦͦ͜͡Ό ͭ͊ ͙͙͊ͣͤͭ͘͜ ͝͝ ͍ͣ ͤͤ͜Ύͣ ͙͍͙ͦͭͪͣͯ͊ͭ 
ͪ͊͒ͫͭ͜ΈΤ ͍ͤ͊;͙͙ͭ ͍͙ͨͦ͊͗͊ͭ ͋͊͗͊ͤͤΎ ͤ͜΄͙ͻΣ ͝ͻͤ͜ ͔͔͙ͤͭͪͫ͜ ώпϐΦ 

˭͙ͯͫ͡͡Ύ ͔͎͎͍ͨ͒͊ͦ͜ ΅ͦ͒ͦ ͊ͯ͘͡;͔ͤͤΎ ͋͊ͭΈ͍͟͜ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͒ͦ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͙ͫͨͪΎ͙͔ͭͣ ͍ͤ͊;͊ͤͤΌ ͚ 
͍͙ͪͦͭͯ͘͟ ͔͚͒ͭ͜Σ ͔͔͙ͨͦͨͪ͒ͭΈ ͝ͻͤΌ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜Ό ͊͘ ͙ͦͤ͊͊ͣ͘͟Σ ͍ͨͦΩΎ͙͙͊ͤͣ͘ ͘ 
ͭ͜ΊΌ ;͙ ͤ͜΄ͦΌ ͙͍ͤ͒͒ͯ͊͜͜͡ΈͤͦΌ ͻ͔͙͙͊ͪ͊ͭͪͫͭͦ͟͟Ό ͙͙͙͒ͭͤ ;͙ ͝͝ ͫͣ͜Ω͝Σ Ύ͊͟ ͋ 
ͣͦͪ͊͡Έͤͦ ͔ͤ ͙͎ͨͪͤ͜;͍ͯ͊͊͡ ͤ͜ ͫ͊ͣͦ͝ ͙͙͙͒ͭͤΣ ͤ͜ ͝͝ ͋͊ͭΈ͍͟͜Φ ̂ͫͨ͜ͻ ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯ 
͍͙ͤ͊͘;͊͡ΈͤͦΌ ͣͪͦ͜Ό ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͪͦͯͣͤͤ͘͜Ύ ͤ͟͜ͼ͔͍ͦ͝ ͔͙ͣͭΣ ͫͨ͜͡Έ͙ͤͻ ͙ͯͫ͘͡Έ 
͙ͨͪ͊ͭ͟;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͍ͤ͊ͯͦ͟ͼ͍͜Σ ͯͫ͜Ί͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎ͪͦͣ͊͒ͫΈͦͫͭ͟͜Φ 

˻͍͙͙ͫͤͦͤͣ ͍͊͒͊ͤͤ͘Ύ͙ͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ͙ͪͦ͒ͤ͜ ΊΥ 
1. ˾͔ͦͤͫͭͪͯ͟͟ͼ͜Ύ ͋͊ͭΈ͍ͫ͟͜Έͦ͟-͙͒ͭΎ;͙ͻ ͍͊͘Ί͙ͣͤΦ 
2. ˻͙ͨͭͣ͊͘͜ͼ͜Ύ ͨͦ͒ͪͯ͗ͤ͜ͻ ͜ ͍ͤͯͭͪ͜΄ͤΈ͔͚͙ͦͫͣͤ͜ͻ ͍͊͘Ί͙ͣͤΦ 
3. ˥͊ͪͣͦͤ͊͘͜ͼ͜Ύ ͙͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜ͻ ͍͙͒ͤͦͫͤ͜ ͣ͗͜ ͨ͊ͪͦΌ ς ͔ͣ͊ͭͪ͜  ͚͙͙͙͒ͭͤ 
ͭ͊ ;͔͙ͤ͊ͣ͡ ͙͙ͪͦ͒ͤΣ ;͔͙ͤ͊ͣ͡ ͙͙ͪͦ͒ͤ ͭ͊ ͤ͜΄͙͙ͣ ό͙ͫͭͦͪͦͤͤͣ͜ύ 
͙ͦͫͦ͋͊ͣΦ 

4. ˴͔ͦͪ͟ͼ͜Ύ ͔͔͍͙ͤ͊͒͊ͭͤ͟ͻ ͍͔͍͙ͨͦ͒ͤͦ͜͟ͻ ͜ ͔ͣͦͼ͚͙ͤ͜ͻ ͔ͪ͊͟ͼ͚͜ ͋͊ͭΈ͍͟͜ ͔͚͒ͭ͜ 
͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ. 

5. ˾͍͙ͦͭͦ͘͟ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͺͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟Σ ΅ͦ ͙ͫͨͪΎΌͭΈ 
ͫ͊ͣͦ͊ͭͯ͊͊͘͟͜͡ͼ͜͝ ͭ ͍͔͔͊ͫ͊ͣͦͫͭͪ͒͗ͤͤΌ ͙͒ͦͪͦͫ͡ͻΣ Ύ͟͜ ͍͙ͻ͍ͦͯΌͭΈ ͙͙͒ͭͤͯ 
͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΦ 

6. ͍̅ͦͪͣͯ͊ͤͤΎ ͍͙ͤ͊;ͦ͟ ͫͦͼ͊͜͡Έͤͦ͝ ͍͊͘Ίͣͦ͒͜͝Φ 
7. ˻͙͔ͫͦ͋ͫͭͫͤ͜ ͪͦͫͭ͊ͤͤ͘Ύ ͎ͦ͗ͤͦͦ͟ ͘ ;͔͍ͤ͜͡ ͙͙ͪͦ͒ͤ ͙͙͙͒ͭͤ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣ ͨ ͒͜ ;͊ͫ ͔ͦͪ͟͟ͼ͚͙ͤ͜ͻ ͊ͤ͘ΎͭΈΦ 
ˤ ͍ͦͫͤͦͯ  ͙ͪͦ͋ͦͭ ͔ͦͪ͟͟ͼ͚͎ͤͦͦ͜ ͔͎͎ͨ͒͊ͦ͊ ͘ ͙ͪͦ͒ͤͦΌΣ ͔͒ Ί ͙͙͒ͭͤ͊ ͘ 

͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͪͣ͟͜ ͙ͨͪͤͼ͙ͨͯ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͔ͦͪ͟͟ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͣ͊ΌͭΈ ͙͋ͯͭ ͔ͨͦ͊͒ͤ͟͜͡ ͚ ͙ͨͪͤͼ͙͙ͨΥ  
ς Ί͒ͤͦͫͭ͜ ͎͙͙͒͊ͤͦͫͭ͜͟  ͚͔ͦͪ͟͟ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ ˻͔͔͋ͫͭ͗ͤͤΎ 
͙͙͙͒ͭͤ ͙͙ͪͤͣ͘͜ ͺ͊ͻ͍͜ͼΎ͙ͣ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͒͡Ύ ͍͙Ύ͍͔ͤͤ͡Ύ ό͍͙ͤ͊͘;͔ͤͤΎύ ͝͝ 
͊ͭͯ͊͟͡Έ͎ͤͦͦ ͭ͊ ͔ͨͦͭͤͼ͚͎ͤͦͦ͜ ͍͍ͪͤ͜͜ ͍͙ͪͦͭͯ͘͟Σ ͙ͫͦͣ͊ͭ;͎ͤͦͦ ͫͭ͊ͤͯ ͭͦ΅ͦ, 
͊ ͭ͊ͦ͗͟ ͒͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ΄͡Ύͻ͍͜ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͪͦ͋ͦͭ ͯ 
ͺͦͪͣ͜Σ ͔ͦͪͣ͊͘͟Σ ͫ͊͒͊ͤͤ͟͡Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͎͙ͨͪͦͪ͊ͣ ͪ ͍͙ͦͭͯ͘͟Τ 

ς ͭͫͤͦ͜͝ ͍ͫͨͨͪ͊͜ͼ͜ ͣ͗͜ ͋͊ͭΈ͙͊ͣ͟  ͚ͺ͊ͻ͍͜ͼΎ͙ͣΣ ͋͊ͭΈ͙͊ͣ͟ ͭ͊ ͒ͭ͜Έ͙ͣΦ ˿͒͜͡ 
͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͋͊ͭΈ͙͟ ΄ͯ͊͟ΌͭΈ ͙͙ͨ͒ͭͪͣ͜͟  ͚ ͎͙͒ͦͨͦͣͦ ͺ͊ͻ͍͜ͼΎΣ 
͙ͨͪͫͯ͡ͻ͍ͦͯΌͭΈͫΎ ͒ͦ ͤΈ͎ͦͦ ͭ ͍͙͊ͦͤͯ͟ΌͭΈ ͚͎ͦͦ ͙ͨͦͪ͊͒ ͙͡΄͔ ͭͦ͒͜Σ ͙ͦ͟͡ 
ͨͪͦͺ͔ͫͦͤ͊͜͡ ͙͚ͫͨͪͣ͊Ί ͋͊ͭΈ͍͟͜ ͔ͤ Ύ͟ ζͦ ͋ΩΊͭ͟ ͍͎ͫͦͦ ͍͙͍ͨ͡ηͯΣ ͊ Ύ͟ 
͍͍͎ͪͤͦͨͪ͊ͤͦͦ͜ ͔ͨ͊ͪͭͤͪ͊ ͨͦ ͔ͦͪ͟͟ͼ͚ͤͦͣͯ͜ ͨͪͦͼ͔ͫͯΦ ́͊͟ ͫ͊ͣͦ ͙ͫͭͦͫͯͤ͟ 
ͣ͗͜ ͔ͦͪ͟͟ͼ͚͙ͤͣ͜ ͔͎͎ͨ͒͊ͦͦͣ ͜ ͙͙͒ͭͤͦΌ ͭ͊ ͋͊ͭΈ͙͊ͣ͟  ͚͙͙͒ͭͤͦΌ ͣ͊ΌͭΈ 
͍͙͋ͯ͒ͯ͊ͭͫΎ ͊͘ ͍͙͒ͦͣͣ͜ ͙ͨͪͤͼ͙ͨͦͣ ͙ͦͫͦ͋ͫͭͫͤͦ͜-ͦͪ͜Ί͍ͤͭͦ͊ͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Τ 

ς ͯͪ͊ͻ͍ͯ͊ͤͤΎ ͔͔͍ͤͭͪͫ͜͜ ό͙ͨͪͤͼ͙ͨ ͍͙ͪ͜΄͔ͤͤΎ ͎ͭͦͦ ;͙ ͤ͜΄͎ͦͦ ͍͊͒͊ͤͤ͘Ύ 
;͔͔ͪ͘ ͔͔ͤͭͪͫ͜ύΣ ͊͘ Ύ͎ͦͦ͟ ͺ͊ͻ͍͜ͼ͔͍͜ ͨͦͭͪ͋ͤͦ͜ ͒ͦͫͭ͊ͭͤΈͦ ͍ͭ͊ͭͦͤͦ͟ ͚ 
͎͔͍͊ͪͯͣͤͭͦ͊ͤͦ ͨ͒͜ͻ͙͙ͦ͒ͭ ͒ͦ ͍͍͔͚͒ͨͦ͒͜͜ ͤ͊ ͙ͨͭ͊ͤͤΎΣ ΅ͦ ͼ͍͊͜͟͡ΎͭΈ 
͋͊ͭΈ͍͟͜ ͙͙͙͒ͭͤΤ 
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ς ͍ͨͪͦ͒ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ς ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ ͔ͣ͗͊ͻ ͝͝ 
͍ͦͫͤͦͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔ͦͭ͗Σ ͜ ͍ͫͨͨͪ͊͜ͼΎ ͔ͦͪ͟͟ͼ͚͎ͤͦͦ͜ ͔͎͎ͨ͒͊ͦ͊ ͭ͊ 
͙͙ͪͦ͒ͤ ͍͙ͨͦͤͤ͊ ͫͨͪΎ͍͍͙ͣͦͯ͊ͭͫΎ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͒͜Ύ͡Έͤͦͫͭ͜ ͙͙͙͒ͭͤ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͝͝ ͍ͯ͜͟Σ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ͔͔͍ͤͭͪͫ͜͜Φ 
̂ ͔ͦͪ͟͟ͼ͚͚ͤ͜͜ ͪͦ͋ͦͭ͜ ͘ ͋͊ͭΈ͙͊ͣ͟ ͺ͊ͻ͍͜ͼ͜ ͍͙ͨͦͤͤ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 

ͫͯ;͊ͫͤ͜ ͺ͙ͦͪͣ  ͚͔͙ͣͭͦ͒ ͙ͪͦ͋ͦͭΣ ͯͪ͊ͻ͍ͦͯΌ;͙ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
͋͊ͭΈ͍͟͜Σ ͙͙ͭͨ ͔͚ͫͣ͜Σ ͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜͜ ͙ͫͭͦͫͯͤ͟ ͭ͊ ͙ͫͭ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎΦ ˾ͦ͋ͦͭ͊ 
ͺ͊ͻ͍͜ͼ͍͜ ͜ ͋͊ͭΈ͍͟͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͙͙͒ͭͤͯ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͣ͊Ί ͙͋ͯͭ 
͔͎ͪͯ͡ΎͪͤͦΌ ͭ ͍͎͙͍͊͒ͦͦͭͪ͊ͦ͡ΌΦ ́ͦͣͯ ͺ͊ͻ͍͜ͼ͜ ͍͙ͨͦͤͤ͜ ͍͙ͤ͊͒͊͊ͭ ͤ͊ ͙ͪͤ͘͜ͻ 
͔͟͡ͼ͜ΎͻΣ ͔ͫͣͤ͊ͪ͊͜ͻΣ ͊ͤ͘ΎͭͭΎͻΣ ͔͎ͭͪͤͤ͊͜ͻ ͜ ͙ͨͪ͊ͭͯͣ͊͟͟ͻ ͔͔͙ͭͦͪͭ;ͤ͜ ͤ͊ͤͤ͘Ύ 
͋͊ͭΈ͊ͣ͟ ͜ ͍ͤ͊;͙͊ͭ ͔ͭͻͤ͜ͼ͜ ͭ ͊ͨ ͙͚ͪͦͣ͊ͣ ͙ͪͦ͋ͦͭ ͘ ͒͊ͤͦΌ ͙͙͒ͭͤͦΌΦ 

˻͒ͤ͜ΊΌ ͘ ͍͙ͦͫͤͦͤͻ ͔ͨͪͦ͋ͣ͡Σ Ύ͊͟ ͔ͨͦͭͪ͋ͯΊ ͍͎ͫͦͦ ͍͙ͪ͜΄͔ͤͤΎΣ ͫͭ͊Ί 
͔ͨͪͦ͋ͣ͊͡ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͯͣͦ ͜ ͊͘ͻ͍ͦ͒͜ ͒͡Ύ ͍͎͙͍͎͒ͦͦͭͪ͊ͦͦ͡Σ ͎͔͎ͯͦ͒͗ͤͦͦ͘Σ 
͍ͨͦͤͦͼ͎ͤͤͦͦ͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͭ͊ ͔ͦͪ͟͟ͼ͚͎ͤͦͦ͜ ͨͪͦͼ͔ͫͯ ͒͡Ύ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣΣ ͍͔ͫͭͦͪͤͤΎ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͦ͝ ͭ͊ ͔͙ͣͭͦ͒;ͤͦ-͙͙͒͒͊ͭ͟;ͤͦ͝ 
͙͋͊͘ ͍ͤ͊;͊ͤͤΎΣ ͎͍ͨ͒ͦͭͦ͊͜͟ ͭ͊ ͍ͤ͊;͊ͤͤΎ ͔ͦͪ͟͟ͼ͚͙ͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͒͡Ύ ͙ͪͦ͋ͦͭ ͘͜ 
ͫͣ͜ΩΎ͙ͣΣ ͔͒ ͍͙ͻ͍ͦͯΌͭΈͫΎ ͙͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΦ 

ˤ͙͍͙͊͗ͣ͡ ͔͊ͫͨͭͦͣ͟ ͍ͫͨͨͪ͊͜ͼ͜ ͘͜ ͫͣ͜ΩΎ͙ͣΣ Ύ͟͜ ͍͙ͻ͍ͦͯΌͭΈ ͔͚͒ͭ͜ ͘ 
͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ Ί ͍͔ͫͭͦͪͤͤΎ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͦ͋ΩΊ͒ͤ͊ͤΈ ͋͊ͭΈ͍͟͜ 
͙ͭ͊͟ͻ ͔͚͒ͭ͜Φ ˻͙͒ͤͣ ͘͜ ͒͜Ί͍͙ͻ ͍ͫͨͦͫͦ͋͜ ͤ͊͒͊ͤͤΎ ͎͙͒ͦͨͦͣͦ ͫͣ͜Ω͝Σ Ύ͊͟ ͍͙ͻ͍ͦͯΊ 
͙͙͒ͭͤͯ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ Ί ζ͋ ͊ͭΈ͍ͫ͟͜Έ͙͚͟ ͯ͋͟͡η.  

̂ ͋͊ ͭΈ͍ͫ͟͜Έͦͣͯ͟ ͯ͋͟͜͡ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͺ͙ͦͪͣ ͙ͪͦ͋ͦͭΦ 
˿͔͔ͪ͒ ͙ͤͻΣ ͙ͭͪ͊͒ͼ͚ͤ͜͜ ͭ ͔͙͊ͤͭͪ͊͒ͼ͚ͤ͜͜Υ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͦͤͫͯ͟͡Έͭ͊ͼ͜͝ ͘ ͙ͨͭ͊ͤΈ 
͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΤ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍͙͙ͤ͘͝ͻ ͊͘ͻ͍ͦ͒͜Υ ͍͍͒͒͊ͤͤ͜͜Ύ ͔͍ͭ͊ͭͪ͜Σ ͔͍ͣͯ͘͝Σ 
͍͙͍ͫͭ͊ͦ͟Σ ͍͙͒͘͝ ͊͘ ͣͫͭͦ͜ ͭͦ΅Τͦ ͍ͦͫͭͤ͜͜ ͔͙ͫͣͤ͊ͪ͜Τ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͔͎͙ͭͪͤͤ͜Τ 
͎ͪͦͣ͊͒ͫΈ͟͜ ͊͟ͼ͜͝Τ ͔ͨͪͫ-͙ͯ͋͟͡ ͭ͊ ͔͙ͭͣ͊ͭ;ͤ͜ ͎ͪͯ͟͜͡ ͙ͫͭͦ͡Τ ͨͯ͋͊͜͟͡ͼ͜͝ ͍͒ͦͫ͒ͯ͜ 
͍͙ͻ͍ͦ͊ͤͤΎ ͙͙͙͒ͭͤ ͍ ͫͣ͜Ω͝Τ ͯͫͭͪ͘͜;͜ ͘ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͍͙͊͒͡Τ ͊ͤ͘ΎͭͭΎ ͍ 
͙͔ͫͫͭͣ͜ ζ͒ ͙͙ͭͤ͊ ς ͋͊ͭΈ͙͟ ς ͔ͫͨͼ͊ͫͭ͜͜͡ηΤ ͯ;͊ͫͭΈ ͍ ͔͔͙ͫͨͪͭ͘͟͜ ͙͙͒ͤ͊ͣ͜͟ 
͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΦ 

̂ ͨͪͦͼ͔ͫ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͭ ͊ ͙ͨͫͻ͔͔͍͙ͦͭͪ͊ͨͭ;͎ͤͦͦ ͔͍͊ͫͨͭ͟͜ 
͙ͪͦ͋ͦͭ ͔͔͍ͨͪ͊͗͊ΌͭΈ ͔ͣͦ͒͡Ό͍͊ͤͤΎΣ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘ΎΣ ͔͍ͤͭͪ͜ΩΌ͍͊ͤͤΎΣ 
͔͍ͭͫͭͯ͊ͤͤΎΣ ͔͙ͣͭͦ͒ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͙͍ͨͯ͡ ͘ ͊͟ͼ͔ͤͭͦͣ ͤ͊ ͫͯ;͊ͫͤͯ 
͔͙͍ͪ͊ͭͤͯ͟ ͔͎ͣͭͦ͒ͦͦ͜͡Ό ό͔͊ͦͭͪ͊ͨ͘͟͟͜ΎΣ ͊ͪͭ-͔ͭͪ͊ͨ͜ΎΣ ͎͔ͪͦͭͪ͊ͨ͜͜ΎΣ ͨͫͦ͜;ͤ͊ 
͔ͭͪ͊ͨ͜ΎΣ ͙͔ͣͯͦͭͪ͊ͨ͘͟͜ΎΣ ͔ͤͦͭͪ͊ͨ͟͜͜ΎΣ ͔ͪ͊ͫ͊͟͡ͼ͚͙͚ͤ͜ ͙ͨͪ͊ͭͯͣ͟͟ ͭͦ΅ͦύΦ ˨͡Ύ 
͎ͯ͊͊͘͡Έ͔ͤͤͤΎ  ͚ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝ ͙͎ͦͭͪͣ͊ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ 
͔͙ͣͭͦ͒ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͭ͊ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝Σ ͙ͦͨͫ ͙͙ͦͭͪͣ͊ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 
όͨͯ͋͊͜͟͡ͼ͜͝ ͝ͻ  ͔ͯͨͪͫ͜Σ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͔͔ͪͦͣͤ͒͊͟ͼ͚͜Σ ͍͔ͫͭͦͪͤͤΎ ͍͔͒ͦ͜ͺ͜͡Έ͍ͣ͜Σ 
ͨͦ΄͙͔ͪͤͤΎ ͜ ͤͺͦͪͣ͊ͼ͜͝ ͍ ͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭύΦ  

˸͔ͦ͒͡Έ ͒͜Ύ͡Έͤͦͫͭ͜ ͋͊ͭΈ͍ͫ͟͜Έ͎ͦͦ͟ ͯ͋ͯ͟͡ ͔ͣͦ͗ ͔͔ͨͪ͒͋͊;͙͊ͭ ͪͦ͋ͦͭͯ ͊͘ 
͙͙ͭ͊ͣ͟ ͤ͊ͨͪΎ͙ͣ͊ͣΥ 

ς ͍͚ͦͫͭͤ͜͜Φ ˸͔ͭ͊ ͍ͦͫͭͤ͜Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ς ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͋͊ͭΈ͍͟͜ 
͔͍͎͊͒͊ͭͤͦͦ͟ ͙͚ͫͨͪͤΎͭͭΎ ͙͙͙͒ͭͤΣ ͙͚ͨͪͤΎͭͭΎ ͝͝ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡Σ ͔ͭͣͨͯ ͭ ͊
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͍ͫͦΊͪ͒ͤͦͫͭ͜͜ ͍͙ͪͦͭͯ͘͟Φ ˭͊ͻ͙ͦ͒ ͎͒͊ͤͦͦ ͤ͊ͨͪΎͣͯ ͚͒ͫͤ͘͜ΌΌͭΈͫΎ ͍ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͚ͤ͜ ͭ͊ ͎͍͚ͪͯͨͦ͜ ͺͦͪͣ͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔͟͡ͼ͚͙ͤ͜ͻ  ͔ͫͣͤ͊ͪͫ͜͜Έ͙͟ͻ 
͊ͤ͘ΎͭΈΣ ͊ ͭ͊ͦ͗͟ ͊ͤ͘ΎͭΈ ͯ ͙͔ͫͫͭͣ͜ ζ͒ ͙͙ͭͤ͊ ς ͋͊ͭΈ͙͟ ς ͔ͫͨͼ͊ͫͭ͜͜͡ηΦ ˭͍͊͒Ύ͙͟ 
͊͘ͻͦ͒͊ͣ ͍ͦͫͭͤ͜Έ͎ͦͦ ͤ͊ͨͪΎͣͯ ͍ͫͭͦͪΌΊͭΈͫΎ ͫͨ͜͡Έͤ͊ ͍ͣͦ͊ ͣ͗͜ ͺ͊ͻ͍͜ͼΎ͙ͣ  ͚
͋͊ͭΈ͙͊ͣ͟Σ ͣͤ͘͜ΌΊͭΈͫΎ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙͙͙͒ͭͤ ͭ ͊͒ ͦ ͔͔ͫ͋Τ 

ς ͙ͨͫͻ͔͔͍͙ͦͭͪ͊ͨͭ;͙͚ͤΦ ˯͎ͦͦ ͔ͣͭ͊ ς ͙͔ͤ͗ͤͤ͘Ύ ͍ͪͤ͜Ύ ͙ͨͫͻ͔ͦͣͦͼ͚͎ͤͦͦ͜ 
͔ͤ͊ͨͪͯ͗ͤͤΎΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙͍͎ͨͦͭͤͦͦ͘ ͦ͋ͪ͊ͯ͘ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͒͡Ύ ͙͙͙͒ͭͤ  ͚ͫ ͣ͜Ω͝ 
͍ ͼͦͣͯ͜͡Φ ˭͊ͻ͙ͦ͒ ͎͒͊ͤͦͦ ͤ͊ͨͪΎͣͯ ͚͒ͫͤ͘͜ΌΌͭΈͫΎ ͍ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͚ͤ͜  ͎͍͚ͪͯͨͦ͜͜ 
ͺͦͪͣ͊ͻ ͘͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͫͯ;͙͊ͫͤͻ ͔͍ͣͭͦ͒͜ ͙ͨͫͻ͔ͦͭͪ͊ͨ͜͝ ͭ͊ ͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ 
ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎΥ ͔ͪ͊ͫ͊͟͡ͼ͚͙͚ͤ͜ ͙ͨͪ͊ͭͯͣ͟͟Σ ͔͊ͦͭͪ͊ͨ͘͟͟͜ΎΣ ͔͊ͪͭͭͪ͊ͨ͜ΎΣ 
͔͒͊ͤͫͭͪ͊ͨ͜ΎΣ ͺͦͪͣͦͨ͊ͫͭ͊͜͟͡ ͭͦ΅ͦ. 

˭͍͊͒Ύ͙͟ ͔ͣͭͦ͒͊ͣ ͙ͨͫͻ͔͔͍͙ͦͭͪ͊ͨͭ;͎ͤͦͦ ͍͙͍ͨͯ͡ ͋͊ͭΈ͙͟ ͫͭ͊ΌͭΈ 
͚ͫͨͦͤ͟͜͜΄͙͙ͣΣ ͫͻ͙͡Έ͙͙ͤͣ ͒ͦ ͍ͫͨͨͪ͊͜ͼ͜Σ ͙͚ͫͨͪͣ͊ΌͭΈ ͚ͣ͊͋ͯͭͤΊ ͙͒ͦͫͭΈ 
͙͙͍ͨͦͭͤͦ͘Σ ͍͙Ύ͍͡ΎΌͭΈ ͋͊͗͊ͤͤΎ ͒ͦ ͙͍͙ͦͤͫͭͪͯͭͤ͟͟ͻ ͣͤ͘͜Φ ˽͙ͪ ͼΈͦͣͯ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͤ͊͘;ͤ͊ ͫͭ͊͋͊͘͜͜͡ͼ͜Ύ ͙ͨͫͻ͔ͦͣͦͼ͚͎ͤͦͦ͜ ͫͭ͊ͤͯ  ͚ͯ  ͒ ͔͚ͭ͜Τ 

ς ͫ ͦͼ͊͜͡Έͤͦ-͔͎͍͙͚ͭͪͤͤͦ͜Φ ˸͔ͭ͊ ͊͘ͻ͍ͦ͒͜ ς ͍ͤ͊;͊ͤͤΎ ͋͊ͭΈ͍͟͜ ͔͍͙͊͒͊ͭͤ͟ͻ 
͜ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͺͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟ ͍ ͙ͪͤ͘͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͙ͫͭͯ͊ͼ͜Ύͻ ͭ͊ ͍͙͒ͤͦͫͤ͊͜ͻΦ 
˭͚͒ͫͤ͜ΌΌͭΈͫΎ ͍͙ͦͤ ͔͔͍ͨͪ͊͗ͤͦ  ͎͍͚ͯͪͯͨͦ͜ ͺͦͪͣ͜Φ ˹͊ ͊ͤ͘ΎͭͭΎͻ ͔ͣͦ͒͡ΌΌͭΈͫΎ 
ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͫͦͼ͊͜͡Έͤ͜ ͙ͫͭͯ͊ͼ͜͝ όͯ ͍͒͒͜͜͜͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ 
ͭͪ͊ͤͫͨͦͪͭ͜Σ ͎͙ͣ͊͊ͤ͘͜ ͭͦ΅ͦύ ͭ ͊ ͦͤͫͭͪͯ͟ΌΌͭΈͫΎ ͍ͤͦ͜ ͺ͙ͦͪͣ ͫͦͼ͊͜͡Έͤͦ͝ 
͍͔͙ͨͦ͒ͤ͜͟Φ ˭͍͊͒Ύ͙͟ ͣ͝ ͋͊ͭΈ͙͟ ͒ͦ͊͡ΌͭΈ ͫͦͼ͊͜͡Έͤͯ ͙͍͎ͭͪͦͯ  ͚͔͍͔͍͔ͤͨͤͤͫͭ͜ΈΣ 
͍ͤ͊͋ͯ͊ΌͭΈ ͎ͤͯ;ͦͫͭ͟͜ ͍͔͙ͨͦ͒ͤ͜͟ ͭ ͔͎͍͊ͪ͊ͯ͊ͤͤΎΣ ͫͭ͊ΌͭΈ ͋͜͡Έ΄ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟-
͔͔͙͙ͦͣͨͭͤͭͤͣ͟Τ 

ς ͨ ͍͍͙͚ͪ͊ͦΦ ˸͔ͭ͊ ͊͘ͻ͍ͦ͒͜Σ ΅ͦ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͍ ͔ͣ͗͊ͻ ͎͒͊ͤͦͦ ͤ͊ͨͪΎͣͯΣ ς 
͍͍ͨͪ͊ͦ͊ ͎ͪ͊ͣͦͭͤͫͭ͜Έ ͋͊ͭΈ͍͟͜ ΅ͦ͒ͦ ͼ͙͍͜͡Έ͎ͤͦͦ ͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟Σ Ύ͔͟ ͫͭͦͫͯΊͭΈͫΎ 
͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͭ͊ ͝ͻ ͔͚ͫͣ͜Φ ˣ͊ͭΈ͙͟ ͍͙͍;͊ΌͭΈ ͙͊ͦͤ͘͟Σ 
͍͔ͦͤͤ͟ͼ͜͝Σ ͍͙ͨͦͫͭ͊ͤͦΦ ˭ͤ͊ͤͤΎΣ ͤ͊͋ͯͭ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͜  ͯͨͪͦͼ͔ͫ͜ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ 
͍͙͍;͔ͤͤΎ ͍͊ͦͤͦ͒͊͘͟;͙ͻ ͔͍͒ͦͯͣͤͭ͟͜Σ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͋͊ͭΈ͊ͣ͟ ͣͤ͘͜Ό͍͙͊ͭ ͙͗ͭͭΊ͍͜ 
͙ͫͭͯ͊ͼ͜͝Σ ͨͦͪ͊͟΅͍͙ͯ͊ͭ ͍͙ͯͣͦ ͙͗ͭͭΎ ͙͙͙͒ͭͤ ͭ ͊ͫͣ͜Ω͝Φ ˹͊ ͊ͤ͘ΎͭͭΎ ͔ͣͦ͗ ͙͋ͯͭ 
͊ͨͪͦ͘΄͔͙͚ͤ Ό͙ͪͫͭΣ Ύ͙͚͟ ͜ ͎͒ͦͨͦͣ͊͊Ί ͋͊ͭΈ͊ͣ͟ ͙͒ͤ͊ͭͫ͘͜Ύ ͨͪͦ ͍ͫͦ͝ ͍ͨͪ͊͊Τ 

ς ͜ ͔͎ͤͭͪ͊ͼ͚͙͚ͤ͜Φ ˸͔ͭ͊ ͤ͊ͨͪΎͣͯ ς ͎ͪͦͣ͊͒ͫΈ͊͟ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜Ύ ͋͊ͭΈ͍͟͜Σ 
ͣͤ͊͘͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙ͤͻ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ˣ͊ͭΈ͙͟ ͎ͯ͊͊͘͡ΈͤΌΌͭΈ ͍͒ͦͫ͒͜ 
͍͙ͻ͍ͦ͊ͤͤΎ ζͦ ͙͍͙ͫͦ͋͡ͻη ͔͚͒ͭ͜  ͯͫͣ͜Ω͝Σ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ  ͯ͒͊ͦ͘͜͜͡ ͘͜ ͙͊ͫͦ͋͊ͣ͘ 
͍ͣ͊ͫͦͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͯ ͔ͨͪͫ-ͯ͋͊͟͡ͻ  ͎͙ͪͯ͜͟͡ͻ ͫͭͦ͊͡ͻΣ ͨͯ͋ͯ͜͟͡ΌͭΈ ͍ͫͦ͝ ͫͭ͊ͭͭ͜Φ 
˭͍͊͒Ύ͙͟ ͼΈͦͣͯ ͺͦͪͣͯΊͭΈͫΎ ͦ͋ΩΊ͙͍ͭͤ͊͟ ͯ;͊ͫͭΈ ͯ ͎ͪͦͣ͊͒ͫΈͦͣͯ͟ ͙͗ͭͭ͜  ͚
ͫͦͼ͊͜͡Έͤ͊ ͤ͊͘;ͯ΅ͫͭ͜ΈΣ ΅ͦ ͫͯͭͭΊ͍ͦ ͨͦͤ͊͘;͊ΊͭΈͫΎ ͤ͊ ͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΦ 

˹͊ ͊ͤ͘ΎͭͭΎͻ ͋͊ͭΈ͙͟ ͦ͋ΩΊ͒ͤͯΌͭΈͫΎΣ ͤ͊͘ͻͦ͒ΎͭΈ ͫͦ͋͜ ͦ͒ͤͦ͒ͯͣͼ͍͜Σ 
ͨͪͦΎ͍͡ΎΌͭΈ ͍ͭͦͪ;͜ ͒͋ͤͦͫͭ͘͜͜Σ ΅ͦ ͍͔ͫ͡ΎΊ ͍ͪͯ͜ ͯ ͍ͫͦ͝ ͙͙ͫ͡  ͚͎͒ͦͨͦͣ͊͊Ί ͔ͤ 
͙͙͊ͣ͊ͭͫ͘͟Έ ͯ ͍ͯ͘Έͦͣͯ͟ ͦ͟͜͡ ͍͙͊ͫͤ͡ͻ ͔ͨͪͦ͋ͣ͡Σ ͊ ͍͙ͻ͙͙ͦ͒ͭ ͤ͊ ͤ͜΄͙͚ ͍͔ͪͤ͜Έ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ  ͚͍ ͙ͪ͜΄͍͙ͯ͊ͭ ͔͙ͨͪͦ͋ͣ͡ ͔͙͍ͦͭͤͦ͟͟͡ ͭ ͎͊ ͪ͊ͣͦͭͤͦΦ  

ˣ͊ͭΈ͍ͫ͟͜Έ͙͚͟ ͯ͋͟͡ ς ͔ͤ Ί͙͙͚͒ͤ ͫͨͦͫ͋͜ ͙ͪͦ͋ͦͭ ͘ ͋͊ͭΈ͙͊ͣ͟Φ 
˿͍ͭͦͪΌΌͭΈͫΎ ΄͙ͦ͟͡ ͔͍ͣ͊ͭͪ͜ ͙ͪͤ͘͜ͻ ͎ͤͦͦͦ͘͜͡;͙ͤͻ ͎ͪͯͨ ͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ 
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͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ ͔͒ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͔͙ͫͣͤ͊ͪ͜Σ ͔͎͙ͭͪͤͤ͜ ͭ͊ ͤ͜΄͜ ͫͦͼ͊͜͡Έͤͦ-
͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͊͘ͻ͙ͦ͒Σ Ύ͟͜ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͍ͨͪͦͫͭͦ͜Ό ͋͊ͭΈ͍͟͜Φ 

˿ͣ͜ΩΎ ͣ͊Ί ͍͙ͤ͊͘;͊͡Έ͙͚ͤ ͍͙͍ͨ͡ ͤ͊ ͔͎ͤͭͪ͊͜ͼ͜Ό ͔͚͒ͭ͜ ͯ ͫͦͼͯͣ͜Σ ͜ ͭͦͣͯ ͝͝ 
ͪͦ͡Έ ͍͔͙͡;͔ͤ͊͘Φ ́͜͡Έ͙͟ ͍͙ͪ͜΄ͯΌ;͙ ͔͙ͨͪͦ͋ͣ͡ ͋͊ͭΈ͍͟͜Σ ͣͦ͗ͤ͊ ͔͔͊͋ͨ͘͘;͙͙ͭ 
͍ͨͦͤͦͼͤͤͯ͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ό ͝ͻͤ͜ͻ ͔͚͒ͭ͜Φ ˩ͺ͔͙͍ͭͤͫͭ͟͜Έ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͙͙͙͒ͭͤ ͘ 
ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͍ ͍͙ͪͦͭͯ͘͟ ͯ͘ ͍͔ͣͦͤ͊͡ ͔͔ͫͭͯͨͤͣ ͔͎͍ͤͭͪͦ͊ͤͦͫͭ͜͜ ͍ ͫͯͫͨ͜͡Έ͍ͫͭͦ 
͍ͫ͜Ί͝ ͙͙ͪͦ͒ͤ ͍ ͼͦͣͯ͜͡Φ ˽͙ͪ ͼΈͦͣͯ ͋͊ͭΈ͊ͣ͟ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙ͨͦͪͭ͜ ͍ ͔͔ͫ͋Σ ͯ ͍ͫͦ͝ 
͙͍ͣͦ͗ͦͫͭ͜͡Σ ͍ͫͦΌ ͙͙͒ͭͤͯΣ ͔ͤ ͙͙͊ͣ͊ͭͫ͘͟Ύ ͤ͊ ͍ͫͦ͝ͻ ͔ͨͪͦ͋ͣ͊͡ͻΣ ͊ ͍͙ͪ͜΄͍͙ͯ͊ͭ 
͝ͻ ͫͨ͜͡ΈͤͦΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟.  ͔̂ͪͯ͘͡Έͭ͊ͭ͜ 
͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͋ͯ͡ ͙ͪͦͪͭ͘͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͙͊ͫͨͭ͟ ͒͜Ύ͡Έͤͦͫͭ͜ 
͍;͙͔ͭ͡Ύ-͔͒ͺ͔͎ͭͦͦ͊͟͡ ͍ ͪͦ͋ͦͭ͜ ͘͜ ͫͣ͜ΩΎ͙ͣΣ ΅ͦ ͍͙ͻ͍ͦͯΌͭΈ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣΥ ͍͙ͤ͊͘;͔ͤͦ ͍ͦͫͤͦͤ͜ ͍͊͒͊ͤͤ͘Ύ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍ 
͙ͪͦ͒ͤ͜Τ ͙ͨͪͤͼ͙͙ͨ ͙ͪͦ͋ͦͭ ͔ͦͪ͟͟ͼ͚͎ͤͦͦ͜ ͔͎͎ͨ͒͊ͦ͊ ͘ ͙͙ͭ͊ͣ͟ ͙͙ͪͦ͒ͤ͊ͣΤ ͔͙ͣͭͦ͒ 
 ͚͔͙ͣͭͦ͒;ͤ͜ ͙͚͙ͨͪͦͣΣ Ύ͙ͣ͟ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͤ͊;͙͙ͭ ͋͊ͭΈ͍͟͜ ͒͡Ύ ͍͍͊ͫͭͦͫͦͯ͊ͤͤ͘Ύ  ͯ
ͨͪͦͼ͔ͫ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ͫͦΊ͝ ͙͙͙͒ͭͤΦ ˨͍͔͔ͦ͒ͤͦΣ ΅ͦ ͦ͒ͤ͜ΊΌ ͘ ͎͍͙ͦͦͤ͡ͻ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔ͦͪ͟͟ͼ͚͎ͤͦͦ͜ ͔͎͎ͨ͒͊ͦ͊ ͍ ͪͦ͋ͦͭ͜ ͘͜ 
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SUMMARY 
Kolyshkin A. The pedagogical aspects of the teachers-defectologists work with the 

families raising children with special needs. 
The article defines the modern forms and methods of the teachers-defectologists with the 

families raising children with special needs, taking into account the individual characteristics of 
the parents, the family types, the interpersonal relationships and parenting style. The main tasks 
of correctional education work in the family, the principles of a correctional educator with such 
families, the methods and instructional techniques that need to teach the parents for application 
in the upbringing of their child are presented in the article. 

The main methods and instructional techniques have proposed a method of modelling 
different household situations, a gaming method, a change of scenery, a method of creative 
tasks available to the child, a method of close cooperation of the specialists and a  family, 
theatre. The necessary condition for remedial training process is the desire to nurture the 
ŎƘƛƭŘΩǎ ƛƴŘŜǇŜƴŘŜƴŎŜΣ ŎƻƴŦƛŘŜƴŎŜ ŀƴŘ ƳƻōƛƭƛǘȅΦ ¢ƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ ǊŜƳŜŘƛŀƭ ǘŜŀŎƘŜǊ ŀƴŘ Ƙƛǎ 
family where a child with special needs should be based on the principles of an integrated 
approach to correctional and educational process, unity diagnosis and correction of close 
cooperation between the  parents and the professionals, the parents and children, taking into 
account the interests and leadership activities. 

An important aspect of collaboration with families raising children with disabilities is 
to create associations of their parents. One of the most effective ways to assist families 
ǊŀƛǎƛƴƎ ŀ ŎƘƛƭŘ ǿƛǘƘ ŘƛǎŀōƛƭƛǘƛŜǎ ƛǎ ǘƘŜ άǇŀǊŜƴǘ ŎƭǳōέΦ 

It is stressed that  the parents, the teachers and other professionals need to select the 
most optimal conditions and forms of training, education, physical development, to ensure 
the normal life of children in the society. Only by addressing the parents can provide a 
complete socialization of their children. The effectiveness of rehabilitation of disorders in 
child development is due to the degree of integration into society all the family as a whole. 
Defining the task depends on understanding the ultimate goal of the joint efforts of the 
teachers-defectologists, the parents, the entire educational community. 
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ͪͦͫ͊͘͡ ͟͜͡Έͫͭ͟͜Έ ͔͚͒ͭ͜Σ ͍ͨ͒ͭ͜͜͟͜͡ ͭ͊ ͣͦͦ͒͜͡Σ Ύ͟͜ ͣ͊ΌͭΈ ͪͤ͘͜͜ ͍͒͜ͻ͙͔ͤͤ͡Ύ ͯ 
ͫͭ͊ͤ͜ ͍͒ͦͪͦ͘ΩΎΦ ˭͊ ͙͙ͫͭ͊ͭͫͭͦ͟ΌΣ ͯ п ͙ͪ͊͘ ͋͘͜͡Έ΄͙͊ͫ͡Ύ ;͙͔ͫ͡Έͤͫͭ͜Έ ͔͚͒ͭ͜ 
͔ͫͨͼ͊͜͡Έͤͦ͝ ͔͙ͣ͒;ͤͦ͝ ͎͙ͪͯͨΤ ͙͋͘͡Έͦ͟ фл ҈ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜Σ ͯ;͍ͤ͜  ͔͍ͫͭͯ͒ͤͭ͜͜ 
ͣ͊ΌͭΈ ͍͒͜ͻ͙͔ͤͤ͡Ύ ͯ ͫͭ͊ͤ͜ ͍͒ͦͪͦ͘ΩΎΣ ͯ рс ҈ ͔͚͒ͭ͜ ς ͔͍ͤ͊͒ͦ͘͜͡Έ͙͚ͤ ͫͭ͊ͤ 
ͺ͙͘͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͨͦͪͯ΄͔ͤͤΎ ͍͙ͨͦͫͭ͊ ͍͙Ύ͍͔ͤͦ͡  ͍ 40 ҈ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜Σ 
64 ҈ ͯ;͍ͤ͜ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡Σ тл ҈ ͍͙͙͍ͨͯͫͤ͟͟͜ ΄͟͜͡ ώпϐΦ 

˭͊ ͙͙͒͊ͤͣ ͙͊ͤ͊ͭ͜͡;ͤͦ-͙͙ͫͭ͊ͭͫͭ;͎ͤͦͦ ͍͙͒ͦ͒ͤ͊͜͟Σ ͍ ̂ͪ͊ͤ͟͜͝ ͊͘ ͦͫͭ͊ͤͤ͜ 
ͨΩΎͭΈ ͍ͪͦ͟͜ ͊͘ͻ͍ͦͪΌ͍͊ͤͫͭ͜Έ ͍ͫͭͦͦ͟͜͟-ͣΩΎ͍ͦͦ͘͝ ͙͔͙ͫͫͭͣ ͍͙ͫͭ͊ͤͦͭΈ олΣн 
͍͙͍ͨ͊͒͟͜ ͤ͊ мллл ͔͚͒ͭ͜Σ ͨͦ ˿ͯͣͫΈ͚͟͜ ͦ͋͊ͫͭ͜͡ ͙͚͒͊ͤ ͙ͨͦ͊ͤ͘͟͟ ͫ͊͒͊͟͡Ί омΣм 
ͤ͊ млллΦ ˿ͦͦ͘͟͜͡ ͍͙Ύ͍͔ͤͦ͡ ͯ ннΣм ͤ͊ мллл ͎ͦ͡Ύ͙ͤͯͭͻΣ ͨͦ ˿ͯͣͫΈ͚͟͜ ͦ͋͊ͫͭ͜͡ 
͙͚͒͊ͤ ͙ͨͦ͊ͤ͘͟͟ ͫ͊͒͊͟͡Ί муΣн ͤ͊ млллΦ  

̂ ˹͊ͼͦͤ͊͜͡Έ͚ͤ͜ ˨͙ͦͭͪͤ͟͜ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Σ ˭͊ͦͤ͟͜ ζ˽ ͪͦ 
͒ͦ΄͟͜͡Έͤͯ ͍ͦͫͭͯ͜η ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎ ͤ͊ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍͙ͻ͍ͦ͊ͤͤΎ  ͍ ͔͚͒ͭ͜ 
ͼ͎ͫͤͦͦ͜͜͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙͗ͭͭΎΣ ͍͎͊ͫͤͦͦ͡ ͍͒ͦͪͦ͘ΩΎ ͭ ͍͊͒ͦͪͦ͘ΩΎ ͦͭͦ;ͯΌ;͙ͻ Ύ͟ 
͒ͦ ͚͍͙ͤ͊΅ͦ͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͭ͊ ͫͯͫͨ͜͡Έͤͦ͝ ͼͤͤͦͫͭ͜͜Φ 

˽͙͔͙ͪͦͪͭͭͤͣ͜ ͤ͊ͨͪΎͣͦͣ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ ͯ ͒ͦ΄͟͜͡Έͤͦͣͯ 
͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡ Ί ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ ͙͚͒͊ͤ ͨͪͦͼ͔ͫ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ 
͔͙ͤͫͭ͊ͤ͒͊ͪͭͤͻ ͍͊ͫͦ͋͘͜ ͍ͦ͒ͦͪͦ͘;ͦ-ͨͪͦͺ͙͊ͭ͜͟͡;ͤͦ͝ ͭ͊ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ 
ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜Σ ΅ͦ ͔͔͊͋ͨ͘͘;͙ͭΈ ͎͚͙͚͊ͪͣͦͤͤ͜ ͙ͨͫͻͦͺ͙͘͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟Σ 
͍͙ͨͪ͊͡Έ͔ͤ ͺ͍ͦͪͣͯ͊ͤͤΎ ͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͍͙͎͙͍ͤ͜ ͻ͔ͪ͋ͭ͊Σ ͍ͫͦΊ;͙͚͊ͫͤ ͍͙ͪͦͭͦ͘͟ 
ͪͯͻ͍͙ͦͻ ͯͣͤ͜Έ  ͍͙ͤ͊͜;ͦ͟Σ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟Σ ͊ ͭ͊ͦ͗͟ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙͘;͙͟ ͒ͦ 
͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎ ώоϐΦ 
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ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˿͔ͨͼ͙͊ͫͭ͜͜͡ ͘ ͺ͙͘͜;͎ͤͦͦ 
͍͙ͻ͍ͦ͊ͤͤΎ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͔͔ͪͦͣͤ͒ͯ͟ΌͭΈ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ 
͙͊ͫͦ͋͘ ͒͡Ύ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͍͙ͨͪ͊͡Έͤͦ͝ ͺ͙ͦͪͣ ͻ͔͔͎ͪ͋ͭͤͦͦ ͍ͫͭͦͨ͊Φ  

ˤΦ ʕ Φ ˸ ͯͪ͊͘ ͎ͤ͊ͦͦ͡΄ͯΊ ͤ͊ ͭͦͣͯΣ ΅ͦ ͒͡Ύ ͔ͦͪ͟͟ͼ͜͝ ͍͙͙͍͔ͪͤ͟͡Έ ͻ͔ͪ͋ͭ͊ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͔͎͔͍ͪ͊ͣͤͭͦ͊ͤͦ͡ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͦ͊͟͡͡Έͤ͜ ͙͔͙͊ͫͣͭͪ;ͤ͜ ͍͍͙ͨͪ͊Σ 
Ύ͟͜ ͍͙ͨͦͤͤ͜ ͙ͫ͊͒͊ͭ͟͡ млς12 ҈ ͍͒͜ ͎͊͊͘͡Έ͎ͤͦͦ ;͊ͫͯ ͊ͤ͘ΎͭͭΎ ώтϐΦ 

˱Φ .˿ ˴ ͙͍ͪ͊ͫͦ͊͟ ͨͪͦͨͦͤͯΊ ͺ͍͙ͦͪͣͯ͊ͭ ͔͔͙ͫͭͪͦͭͨ ͍͙ͨͪ͊͡Έͤͦ͝ ͍͙ͨͦͫͭ͊ 
ͫͨͦ;͊ͭͯ͟  ͍ͨ ͔͎ͦ͡΄͔͙ͤͻ ͍ͯͣͦ͊ͻ ό͔͗͊͡;͙ύΣ ͯ ͨͦ͒͊͡Έ΄ͦͣͯ ͨ͒͜ ;͊ͫ ͻͦ͒Έ͙͋ ώсϐΦ 

ˤΦ ˻Φ ˴ ͊΄ͯ͋͊ ͔͔ͪͦͣͤ͒ͯ͟Ί ͺͭ͋ͦ͜͡-͎͙ͣͤ͊ͫͭͯ͜͟ ͒͡Ύ ͔ͦͪ͟͟ͼ͜͝ ͺ͙ͦͪͣ 
ͻ͔ͪ͋ͭ͊Φ ˨͡Ύ ͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͺͭ͋ͦ͜͡Έͤ͜ ͣΩΎ;͜ ͎ͪͤͦͦ͘͜ 
͔͒͊ͣͭͪͯ͜  ͚͟ ͦ͡ΈͦͪͯΣ Ύ͟͜ ͦ͒ͤͦ;͊ͫͤͦ Ί ͜ ͔͔ͭͪͤ͊͗ͪͦͣΣ ͜ ͦ͋ͭΎ͔͗ͤͤΎͣ ώпϐΦ  

˻Φ ˴ ͙͔͍ͦͪ͊͘ ͭ͊ ˢΦ ˴ ͊ͨͯͫͭͤ͊͜ ͨͪͦͨͦͤͯΌͭΈ ͍͙͙ͨͪͦͦ͒ͭ ͯͪͫ͟ ˶̅˴ ͔ͭͪͣͤͦͣ͜ 
1,5ςн ͣͫ͜ΎͼΎ ͒͡Ύ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͘͜ ͍͙͙͍͔ͪͤͤ͟͡Ύͣ ͻ͔ͪ͋ͭ͊Φ ͙́ͪ ͙ͪ͊͘ ͤ͊ ͙͔ͭ͗͒ͤΈ 
͙͒ͭ͜ ͚͊ͣ͊͘ΌͭΈͫΎ ͍ͯ͊͜͟͡͡ΈͤͦΌ ͎͙ͣͤ͊ͫͭͦ͜͟ΌΣ ͊ ͙ͦ͒ͤ ͔͒ͤΈ ͍͍͒͒ͯ͜͜ΌͭΈ ͙͒ͭΎ;͙͚ 
͔͔͙͚ͭͪͤ͊͗ͪͤ ͊͘͡ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͙͙ͫ͡ ͍͙ͦͫͤͦͤͻ ͣΩΎ͍͙ͦ͘ͻ ͎ͪͯͨ ώрϐΦ 

˨͡Ύ ͔͚͒ͭ͜ ͘͜ ͨͦͪͯ΄͔ͤͤΎͣ ͺͯͤ͟ͼ͚͜ ˻˾ˢ ͔͎͎͙ͨ͒͊ͦ ͙͙ͤ͘͟ ˨˹˭ ͙̂ͪ͊ͤ͟͝ 
͙͙ͪͦͪͦ͋͘͡ ͪͤ͘͜͜ ͍͙͙͒ ͔͎ͤͫͭ͊ͤ͒͊ͪͭͤͦͦ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͭ͊ ͔͙ͦͣͨͫ͟͟͡ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍͍ͨͪ͊ ͒͡Ύ ͝ͻ ͍͙͙ͦͪͫͭ͊ͤͤ͟ΎΥ ͍͍͙ͨͪ͊ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͙͙ͫ͡ 
͔͙ͦͫ͊͋ͤ͡͡ͻ ͣΩΎ͍͘͜ ͭͯͯ͋͊͡ ͘ ͙͍͙͙ͨ͊ͫͭͦͣ͟͡ ͎͔͊ͤͭ͡Ύ͙ͣ ώоϐΤ ͍͍͙ͨͪ͊ ͤ͊ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͨͪ͊͡Έͤͦ͝ ͍͙ͨͦͫͭ͊ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔͔ͭͪͤ͊͗ͪ͊ 
ζ˴ ͙ͦͪͦͣͫͦ͡ηΣ ͎͍͙ͯͣͦͻ ͣΩΎ;͍͜Σ ͙͙ͤͦͨͦ͒͋ͤ͟͜͡ͻ ͍ͨ͒ͫͭ͊ͦ͜͟  ͍͜ ͙͍͊͟͜͡ ώнϐΦ 

˸Φ ˸Φ ̐ ͺ͙͔ͣͤͦ͟ ͔͔ͪͦͣͤ͒ͯ͟Ί ͍͟͡Ό;͙͊ͭ  ͍͔ͦͪ͟͟ͼ͚͙͚ͤ͜ ͨͪͦͼ͔ͫ ͭ͊͟͜ 
͙͊ͫͦ͋͘Υ ͎͍ͪ͊ͭ͊͜ͼ͚͔ͤ͜ ͍͔ͪͦ͊ͤͭ͊͗ͤͤ͘Ύ ͔͔ͫͭ͊͟͡ όͨͦ͊͘ ζ͔ ͣ͋ͪͦͤ͊͜η ͤ͊ ͺͭ͋ͦ͜͜͡ύΣ 
ͭͪ͊͟ͼ͚ͤ͜͜ ͍͍͙ͨͪ͊ ͒͡Ύ ͻ͔ͪ͋ͭ͊ όͣ͘͜΄͊ͤ͜ ͍͙͙ͫύΣ ͍͍͙ͨͪ͊ ͒͡Ύ ͎͔͔ͨͪͦͪ͜͟͟ͼ͜͝ 
ͻ͔ͪ͋ͭ͊ ώнϐΦ 

̂ ͔ͦͣͨͫ͟͟͡ ͍͍ͨͪ͊ ͤ͊ ͨͪͦͺ͊ͭͦͪ͜͟͜͡ ͍͍̐ͣͤͦ͊͜Σ ͒͡Ύ ͔͚͒ͭ͜ пςс ͍ͪͦ͟͜ 
̐Φ ̐ ͍͍ͣͤͦ͜ ͨͪͦͨͦͤͯΊ ͍͟͡Ό;͙͊ͭ ͭ͊͟͜ ͍͙͙͒ ͒͜Ύ͡Έͤͦͫͭ͜Υ ͪͦ͊͘͟;͍ͯ͊ͤͤΎΤ ͊ͭ͊ͤͤ͟Ύ 
 ͨͪͦ͘ͺ͊ͭͦͪ͊͜͟͡ ͔ͤͤ͊;͔ ͘ ζ͎ ͙ͪ͜͟ηΤ ͨ͒ͭ͜Ύ͎͍ͯ͊ͤͤΎΤ ͨ͒ͤͣ͊ͤͤ͜͜Ύ ͭ͊ͯ͘ ͊͋ͦ ͨͪΎ͙ͣͻ 
͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ͭͦ΅ͦ ώмϐΦ 

˹͍͊ͯͦ͟ͼ͜ ͭ͊ ͙͙ͨͪ͊ͭ͟͟ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͊ͤ͊͘͘;͊ΌͭΈΣ ΅ͦ ͯ ͍͘ΩΎͯ͘͟ 
͘ ͔ͤ͒ͦͫͭ͊ͭͤΈͦΌ ͙͍ͣͦͭ͊ͼ͜ΊΌ ͔͚͒ͭ͜ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͍͙͍͙ͦͤͯ͊ͭ͟ ͙͎ͦͪͯ͟Ό;͜ 
͍͍͙ͨͪ͊Σ ͒ͦͼ͜͡Έͤͦ ͔͔͍͙͙ͨͪͭͦͪͭ ͔ͦ͗ͤ͟ ͊ͤ͘ΎͭͭΎ ͤ͊ ͍ͫͦΊͪ͒ͤͯ͜ ͺͯ͘͜͟͡Έͭͯͪͤͯ 
͊ͯ͘͟͟ ώн; 3; 5]. 

˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͍͔͙ͯ͟͡ ͟͜͡Έͫͭ͟͜Έ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͊ͫͦ͋͘͜Σ Ύ͟͜ ͨͪͦͨͦͤͯΌͭΈ 
ͺ͊ͻ͍͜ͼ͜ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝Σ ͨͦͫͭ͊Ί ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͯ ͙͍͊ͭ͊͘͟͜ͼ͜͝ 
ͨͦ΄ͯͯ͟ ͔͙ͤͫͭ͊ͤ͒͊ͪͭͤͻ ͍͊ͦͦ͘͟͟-͎͍͙ͪͦ͜ͻ ͍͊ͫͦ͋͘͜  ͜ͅ ͦͪͣ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΦ  

˸͔ͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ς ͙͙ͪͦͪͦ͋ͭ͘ ͭ͊ ͔͔͍͙͙ͨͪͪͭ͜ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͔͙͙ͣͭͦ͒͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͊ͦͦ͘͟͟-͎͍͙ͪͦ͜ͻ ͔͔͍ͭͪͤ͊͗ͪ͜ ͒͡Ύ 
͔͚͒ͭ͜ ͫͭ͊ͪ΄͎ͦͦ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Σ ͻ͍͙ͦͪͻ ͤ͊ ͫͦͦ͘͟͜͡Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ  
- ͔͔͙ͭͦͪͭ;ͤ͜Υ ͊ ͤ͊͘͜͡ ͭ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͎͊͊͘͡Έ͙ͤͻ ͜ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍ͤ͊ͯͦͦ͟-

͔͔͙ͭͦͪͭ;͙ͤͻ ͔͔͒͗ͪ͡Τ ͊ͤ͊͘͜͡ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͜ ͔ͦͪ͟͟ͼ͚͙ͤ͜ͻ ͔͙ͣͭͦ͒͟Τ  
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- ͔͙ͣͨͪ͜;ͤ͜Υ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΣ ͋ͪ͘͜ ͔͙͊ͤ͊ͣͤͫͭ;͙ͤͻ ͙͒͊ͤͻΣ ͔͋ͫ͒͊͜Σ 
͙͍ͦͨͭͯ͊ͤͤΎ ͋͊ͭΈ͍͟͜ ͜ ͍͙ͻ͍͔͍ͦ͊ͭ͜͡Σ ͔ͣͭͦ͒ ͍͙͍;͔ͤͤΎ ͍ͨͪͦ͒ͯͭ͟͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͘ 
͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͪͯͻ͍ͦͦ͝ ͫͺ͔͙ͪ ͭ͊ ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦ ͫͭ͊ͤͯ 
͔͚͒ͭ͜ όͫͦͣ͊ͭͦͫͦͨ͟͜ΎΣ ͔ͫͦͣ͊ͭͦͣͭͪ͜ΎΣ ͔͍ͭͫͭͯ͊ͤͤΎ ͪͯͻ͍͙ͦͻ Ύ͔͚ͦͫͭ͟ ͭͦ΅ͦύΣ 
͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͔͔͙͔ͫͨͪͣͤͭ͟Τ 

- ͙͙ͫͭ͊ͭͫͭ;ͤ͜Υ ͟͜͡Έ͙͚ͫͤ͟͜ ͜ Ύ͙͚ͫͤ͟͜ ͊ͤ͊͘͜͡ ͔͙ͦ͒ͪ͗͊ͤͻ ͙͒͊ͤͻ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͙͙ͫͭ͊ͭͫͭ;ͤ͊ ͦ͋ͪͦ͋͊͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔ͣͭͦ͒ͯ ͔͔ͫͪ͒ͤ͜ͻ 
͍͔͙͡;͙ͤ ͒͡Ύ ͔͔͍͙ͨͪͪ͜͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͍͙ͨͪͦͦ͒ͦͫ͡Έ ͯ ͙ͭͪ ͔͙ͭ͊ͨ 
ͨͪͦͭΎ͎ͦͣ нлмп ͪͦͯ͟ ͤ͊ ͋͊͘͜ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ 
ό˿˨˹˭ύ ͣΦ ˿͙ͯͣ Ѕ 20 ζ˽ ͦͫͣ͜΄͊͟η ͒ ͡Ύ ͔͚͒ͭ͜ ͘ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͺͯͤ͟ͼ͚͜ ˻˾ˢΦ 

˿ͺ͍ͦͪͣͦ͊ͤͦ ͍͒͜ ͦ͒ͤͦͪ͒ͤ͜͜ ͊͘ ͍ͦͣ͜͟ ͭ͊ ͎͒͊ͤͦͦͣ͘͜ ͎͙ͪͯͨ ͔͚͒ͭ͜Υ ͍ͦͫͤͦͤ͊ 
͎ͪͯͨ͊ ό˻˥ύ ͭ͊ ͎ͪͯͨ͊ ͍ͨͦͪͤ͜ΎͤͤΎ ό˥˽ύ ͯ ͟͜͡Έͦͫͭ͟͜ ͨͦ т ͔͚͒ͭ͜ ͯ ͚ͦ͗ͤ͟͜ ͎ͪͯͨ͜Φ ˨ͦ ˻˥ 
͍ͻ͙͙ͦ͒͡ п ͔͚͒ͭ͜ όртΣм ҈ύ ͘ ͍ͨͪ͊ͦͫͭͦͪͦͤͤͣ͜ ͎͙ͪͯ͒ͤͣ ͫͦͦͦͣ͘͟͜͡ ˱ς˱ ˱ ͔ͫͭͯͨͤΌ ͭ͊ 
о ͔͚͒ͭ͜ (42,9 ҈ύ ͘ ͍ͦͫͭͦͪͦͤͤͣ͜͜͡ ͎ͪͯ͒ͦ-͔͔͍͙ͨͦͨͪͦͣ͟ ͫͦͦͦͣ͘͟͜͡ ˱ ͔ͫͭͯͨͤΌΦ  

̂ ˥˽ ͤ͊ͪ͊ͻ͍͍ͦͯ͊ͦͫ͡Ύ н ͔͚͒ͭ͜ όнуΣс ҈ύ ͘ ͍ͨͪ͊ͦͫͭͦͪͦͤͤͣ͜ ͎͙ͪͯ͒ͤͣ 
ͫͦͦͦͣ͘͟͜͡ ˱ ͫͭΣ о ͔͚͒ͭ͜ όпнΣу ҈ύ ͘ ͍ͦͫͭͦͪͦͤͤͣ͜͜͡ ͎͙ͪͯ͒ͤͣ ͫͦͦͦͣ͘͟͜͡Σ ͭ͊ н 
͔͚͒ͭ͜ όнуΣс ҈ύ ͘ ͍ͨͪ͊ͦͫͭͦͪͦͤͤͣ͜ ͎ͪͯ͒ͦ-͔͔͍͙ͨͦͨͪͦͣ͟ ͫͦͦͦͣ͘͟͜͡Φ ˨͙ͭ͜ ͼ͜Ί͝ 
͎͙ͪͯͨ ͚͙͊ͣ͊ͫ͘͡Ύ ͊͘ ͎͊͊͘͡ΈͤͦΌ ͎ͨͪͦͪ͊ͣͦΌ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ Ύ͊͟ 
͔͔ͨͪ͒͋͊;͊͊͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ ͍͊ͫͦ͋͘͜ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͊ 
ͭ͊ͦ͗͟ ͊ͤ͘ΎͭΈ ͘͜ ˶̅˴ ͒͡Ύ ͔ͦͪ͟͟ͼ͜͝ ͺ͙ͦͪͣ ͻ͔ͪ͋ͭ͊Φ  

˨͡Ύ ͔͚͒ͭ͜ ˻˥ ͋ͯ͊͡ ͔ͪͦͪͦ͋ͤ͊͘͡ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤ͊͜ ͔͙ͣͭͦ͒͊͟ ͘ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͊ͫͦ͋͘͜ ͍͊ͭͦͪͫΈͦ͟͝ ͍ͦ͒ͦͪͦ͘;ͦ-͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͔ͭͻ͎ͤͦͦ͜͡͝ ό˻˴́ύ 
ζx ͎͙ͦ͊ͭͪηΣ Ύ͊͟ ͍͟͡Ό;͊͊͡ с ͔͍ͦͣͨͫ͟͟͜͡ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊Υ ;͙͙ͦͭͪ 
͔͙ͦͣͨͫ͟͟͡ ͙͔͙ͫͣͭͪ;͙ͤͻ ͍͍ͨͪ͊ όζ˥ ͙ͣͤ͊ͫͭ͊͜͟ ͙͎ͭͪΎͭη, ζ˴ ͙ͦͭ͟-͙ͣͯͪͦͭ͟͟η, 
ζ˲ ͗͊;ͦ͟-͍͙ͣ͊ͤ͒ͪͤ͜͟η, ζ˴ ͔ͦͣͨͫ͟͡ ͙͍͙ͫͦ͡ͻ ͙͎ͦͪͯ͟Ό;͜ͻ ͍͍͙ͨͪ͊ ͘ 
͔͔͙ͭͪͤ͊͗ͪ͊ͣηύΣ ͔ͦͣͨͫ͟͟͡ ͙͔͙͊ͫͣͭͪ;͙ͤͻ ͭ͊ ͔ͦͣͨͫ͟͟͡ ͔͚͙͒ͭͦͪͫͤ͜ͻ ͍͍ͨͪ͊Φ  

˭͍͊ͨͪͦͨͦͤͦ͊ͤ͊ ͔͙ͣͭͦ͒͊͟ ͍͙ͪ͜΄͍ͯ͊͊͡ ͭ͊͟͜ ͍͊͒͊ͤͤ͘ΎΥ ͔ͦͪ͟͟ͼ͜Ύ ͺ͙ͦͪͣ 
ͻ͔ͪ͋ͭ͊Σ ͨͦͪ͊͟΅͔ͤͤΎ ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦ ͫͭ͊ͤͯ ͔ͪͫͨͪ͊ͭͦͪͤͦ͜͝ ͙͔͙ͫͫͭͣΣ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔͙ͫͭͪͦͭͨͯ ͍͙ͨͪ͊͡Έͤͦ͝ ͍͙ͨͦͫͭ͊Σ ͍͙ͪͦͭͦ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ 
͍͙ͦͫͤͦͤͻ ͣΩΎ͍͙ͦ͘ͻ ͎ͪͯͨΣ ͙͍͍ͣͦͭͯ͊ͤͤΎ ͔͚͒ͭ͜ ͒ͦ ͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎΦ  

˨͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͙ͤ͊͘;͔͙ͤͻ ͍͊͒͊ͤ͘ΈΣ ͔͙ͦͣͨͫ͟͟͡ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ 
͙͋ͯ͡ ͍͟͡Ό;͔ͤ͜  ͍ͪͤ͘͜͜ ͺ͙ͦͪͣ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ό͍ͪ͊ͤͦ͊͟ ͎͙ͣͤ͊ͫͭ͊͜͟Σ 
͎ͨͪͦͯ͡Ύͤ͊͟Σ ͊ͤ͘ΎͭͭΎ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ˶̅˴ύΦ 

̂ ͨͪͦͼ͔ͫ͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͪͦͪͦ͋ͤͦ͘͡͝ ͔͙͙ͣͭͦ͒͟ ͔͍͙ͪͯ͊ͫ͟͡Ύ 
͎͊͊͘͡Έ͙͙ͤͣ ͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ ͭ ͊ ͔ͫͨͼ͊͜͡Έ͙͙ͤͣ ͙ͨͪͤͼ͙͙ͨ͊ͣ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ 
͔͎͎͙ͨ͒͊ͦ͜͟Υ ͙ͨͪͤͼ͙͙ͨ͊ͣ ͍ͫ͒ͦͣͦ͜͝ ͭ ͙͍͊͊ͭͤͦ͟͝ ͯ;͊ͫͭ͜ ͙͙͙͒ͭͤ  ͍͔ͦͪ͟͟ͼ͚ͤͦͣͯ͜ 
ͨͪͦͼ͔ͫ͜Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͨ͒͜ͻͦ͒ͯΣ ͒ͦͫͭͯͨͤͦͫͭ͜  ͚ ͤ͊ͦ;ͤͦͫͭ͜Σ ͍͙͙ͤͦͤ͘Σ 
͙͔͙ͫͫͭͣ͊ͭ;ͤͦͫͭ͜Σ ͍ͨͦͫͭͯͨͦͦͫͭ͜  ͚ ͍ͨͦͫ͒ͦͤͦͫͭ͜͜͡Σ ͎͙ͯͣ͊ͤͫͭ͜;ͤͦ͝ 
ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͍͎͙ͨͦ͊ ͒ͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͙͙͒ͭͤΣ ͙ͦͨͦͪ 
ͤ͊ ͙͙͍ͨͦͭͤ͘͜ Ύͦͫͭ͟͜Σ Ί͒ͤͦͫͭ͜ ͎͙͙͒͊ͤͦͫͭ͜͟ ͭ͊ ͔ͦͪ͟͟ͼ͜͝Φ 
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˴͍͊ͦͦ͘͟-͎͍ͪͦ͜͜ ͔͙ͦͣͨͫ͟͟͡ ͙͔͙ͫͣͭͪ;͙ͤͻ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ ͙͙ͣͫͭ͜͡ 
͍͍͙ͨͪ͊ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͙ͨͦͪͦͦͤͦ͡ͻ ͍͙ͪͯ͊͟;ͦ͟ ς ζͭ ͙͎ͪΎ;͜ ͙͊ͨ͟͡η ͭ͊ 
͙͒ͭΎ;͙ͻ ͎͔͔͚͊ͤͭ͡ ζ͟ ͙ͦͭη͟ ͜  ζ͗͝ ͊;ͦ͟η.  

˽͒͜ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍ͨͪ͊ ͔ͦͣͨͫͯ͟͟͡ ζ˥ ͙ͣͤ͊ͫͭ͊͜͟ ͙͎ͭͪΎͭη ͙͒ͭ͜ ͦ͒Ύ͎͙͊͡ 
ζͭ ͙͎ͪΎ;͜ ͙͊ͨ͟͡η ͤ ͊ ͍ͫͦ͝ ͒ͦͦͤ͜͡  ͚ͨ ͔͔͍ͪͭͦͪΌ͍͙͊ͫ͡Ύ ͤ ͙͎͊ͭͪΎͭΣ Ύ͟Υ͜ ͭΎ͎͙ͤͯͫ͡Ύ ͒ͦ 
͎ͦ͜͡;͙͟Σ ͍͙ͦͤͯ͟Ό;͙ ͭͪ͊͟ͼ͜Ό ͻ͔ͪ͋ͭ͊Τ ͙ͤ͊͊͒͊͟͡͡ ζ͡ ͊ͨͯ͟η ͤ͊ ͙͍͗ͭ͜ ͊͋ͦ ͎ͪͯ͒ͤͯ 
ͭͯ͟͜͟͡Σ ͍͙ͦͤͯ͟Ό;͙ ͒͊͜ͺ͎ͪ͊ͣ͊͡Έ͙͚ͤ ͜ ͎͙͚ͪͯ͒ͤ ͙ͭͨ ͙͒ͻ͊ͤͤΎΤ ͔͙ͨͫ͊͟͡͡ ͍ ͒ͦͦͤ͜͡ 
ͨ͒͜ ͎ͤͦͦΌΣ ͤ͊ͨͪͯ͗ͯΌ;͙ ͣΩΎ͙͘ ͙͍͗ͦͭ͊Τ ͍͙͎͙͙ͤ͊͡ ͙͙ͫͨͤ ͘ ζͪ ͙;͊ͤͤΎͣηΣ ΅ͦ 
͙ͫͨͪΎͦ͡ ͔ͪ͊ͫ͊͟͡ͼ͜͝ ͙͒ͻ͊͡Έ͙ͤͻ ͣΩΎ͍͘͜Τ ͻ͙͙ͦ͒͡ ͨͦ ζͫ ͒ͯ͜͡η ͍ ͯͨͦͪ͜ ͔͗͊͡;͙Σ ς 
͎͍ͤͯ͘͜΄͙ͫΈΣ ͋͘͜͡Έ΄ͯΌ;͙ ͙ͭͣ ͙ͫ͊ͣͣ ͙ͫͯ͡ ͣΩΎ͍͘͜ ͍͔ͪͻͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟Τ ͍͙͍͙ͦͤͯ͊͟͡ 
ͣ͊ͻ͙ ͙ͪͯ͊ͣ͟ ͔͔ͨͪ͒ ͎ͪͯ͒Έ͙ͣΣ ͋͘͜͡Έ΄ͯΌ;͙ ͊ͣͨͭͯ͒ͯ͜͡ ͪͯͻ͍͜ ͯ ͎ͫͯͦ͋͊͡ͻ ͭͦ΅ͦΦ 

˽͒͜ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍ͨͪ͊ ͔ͦͣͨͫͯ͟͟͡ ζ˴ ͙ͦͭ͟-͙ͣͯͪͦͭ͟͟η ͭ͊ ζ˲ ͗͊;ͦ͟-
͍͙ͣ͊ͤ͒ͪͤ͜͟η ͙͒ͭ͜ ͦ͒Ύ͎͙͊͡ ͤ͊ ͍ͫͦ͝ ͒ͦͦͤ͜͡ ͙͒ͭΎ;͜ ͎͔͊ͤͭ͜͡ ͯ ͍͙͎͡Ύ͒͜ ζ͟ ͙ͦͭ͊͟η 
͊͋ͦ ζ͝ ͗͊;͊͟ηΣ ͜ ͍͙͍͙ͦͤͯ͊͟͡ ͪͤ͘͜͜ ͪͯͻ͙Σ ͣͭͯ͜͜Ό;͙ ͍͙͊ͦ͘͟͟ͻ ͔͍ͨͪͫͦͤ͊͗͜Υ ͯ ͍Φ ͨΦ 
͔͗͊͡;͙ ͤ͊ ͙͍͗ͦͭ͜ ς ͎͙͙ͨͪͦͤ͊ͫ͡ΎΣ ͋͘͜͡Έ΄ͯΌ;͙ ͙ͫͯ͡ ͎͙ͪͦͤ͊͘;͍͜ ͭͯͯ͋͊͡Τ 
͔͗͊͡;͙ ͤ͊ ͙ͫͨͤ͜ ς ͍͙͙ͪͦͦ͒͘͡ ͙ͪͯ͟ ͍ ͙ͫͭͦͪͦͤΣ ͨͦͪ͊͟΅ͯΌ;͙ ͭͦͤͯͫ 
͔͒͡Έ͙ͭͦͨͦ͒͋ͤ͜ͻ ͜ ͎͙ͪͯ͒ͤͻ ͣΩΎ͍͘͜Τ ͎͍͙ͨͪͦ͊͒͗ͯ͊͡͡ ͙ͫͨͤͯ͟Σ ͋͘͜͡Έ΄ͯΌ;͙ ͙ͫͯ͡ 
ͣΩΎ͍͘͜ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯΤ ͍͙ͨͦ͊͘͡ ͤ͊ ͙͍͗ͦͭ͜ ͭ͊ ͻ͙͙ͦ͒͡  ͍͒ͦͦͤͤͦ͡-ͦͤͤͦͣͯ͟͜͡ 
͔ͨͦͦ͗ͤͤ͜͡Σ ͍ͪͦ͊ͤͭ͊͗ͯ͘Ό;͙ ͻ͔͔ͪ͋ͭΦ 

˨  ͦζ˴ ͔ͦͣͨͫ͟͡ ͙͍͙ͯͫͦ͡ͻ ͙͎ͦͪͯ͟Ό;͜ͻ ͍͍ͨͪ͊ ͘ ͔͔͙ͭͪͤ͊͗ͪ͊ͣη ͍ͻ͙͙ͦ͒͡ 
͍͍͙ͨͪ͊ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͎͍ͯͣͦͦ-͍͎ͨͦͪͦͦͤͦͦͦ͡ ͔͔ͫͨ͊ͤ͒ͪ͊ ζ˶ ͯη͟ ͒͡Ύ 
͍͙ͪͦͭͯ͘͟ ͎͙ͪͦͤ͊͘;͍͜ ͭ͊ ͍͍͙͒͒ͤ͜͜ͻ ͣΩΎ͍͘͜ ͤ͟͜ͼ͍ͦ͜͟ ͜ ͭͯͯ͋͊͡Σ ͊ ͭ͊ͦ͗͟ 
͔͔ͭͪͤ͊͗ͪ͊ ζ˥ ͊ͪͣͦ΄͊͟η ͒͡Ύ ͙͍͙ͨͪ͒ͤ͜ͻ ͣΩΎ͍͘͜ ͭ͊ ͎͙ͤ͊͘;͍͜ ͤ͟͜ͼ͍ͦ͜͟Φ 
ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͒ͭΎ;͙ͻ ͔͔͍ͭͪͤ͊͗ͪ͜ ͍ͤ͊͒͊͊ͦ͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦ 
͍͙͍͙ͨ͊ͭ͡ ͤ͊ ͔ͦͫ͊͋ͤ͜͡͡ ͣΩΎ͍ͦ͘͜ ͎͙ͪͯͨΦ ̂ ͍Φ ͨΦ ͔͗͊͡;͙ ͤ͊ ͙ͫͨͤ͜Σ ͙͒ͭ͜ ζͨ ͙͍͙͡͡η 
ͤ͊ ͍ͨ͊ͪͦͨ͊͜͡Σ ͨ͒ͤͣ͊͜͜Ό;͙ ͭ͊ ͪͦͭ͘Ύ͎ͯΌ;͙ ͔͔ͫͨ͊ͤ͒ͪ ζ˶ ͯη͟ ͤ͊͒ ͎͍ͦͦͦ͡ΌΤ 
 ͍ͯ Φ ͨ Φ ͔͗͊͡;͙ ͤ͊ ͙͍͗ͦͭ͜Σ ς ͙͙ͫͭͫ͊͟͡ ͔͔ͨͪ͒ ͫͦ͋ͦΌ ͍͙͚ͨͦͪͦͦͤͦ͡ ͔͔ͭͪͤ͊͗ͪΣ 
ͤ͊ͨͪͯ͗ͯΌ;͙ ͎ͪͯ͒ͤ͜ ͣΩΎ͙͘Τ ͯ ͍Φ ͨΦ ͫͭͦΎ;͙Σ ς ͙͙ͫͭͫ͊͟͡ ͔͔ͭͪͤ͊͗ͪ ζ˥ ͊ͪͣͦ΄͊͟η 
͊͘ ͎͍ͦͦͦ͡ΌΣ ͋͘͜͡Έ΄ͯΌ;͙ ͙ͫͯ͡ ͔ͭͪ͊ͨͼ͜Ί͎ͨͦ͒͋ͤͦͦ͜ ͭ ͔͊͒͡Έ͎ͭͦͨͦ͒͋ͤͦͦ͜ ͣΩΎ͍͘͜Τ 
ͯ ͍Φ ͨΦ ͔͗͊͡;͙ ͤ͊ ͙ͫͨͤ͜Σ ͤ͊ ͙͍͗ͦͭ͜ ͭ͊ ͤ͊ ͋ͦͼ͜Σ ς ͪͦͭ͘Ύ͎͍͙ͯ͊͡ ͣ͗͜ ͎͙ͦͣ͊ͣ͜͟͡ 
͔͔ͫͨ͊ͤ͒ͪ ζ˶ ͯη͟Σ ͤ͊ͨͪͯ͗ͯΌ;͙ ͪͤ͘͜͜ ͣΩΎ͍ͦ͘͜ ͎͙ͪͯͨ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟Τ ͯ ͍Φ ͨΦ 
ͫͭͦΎ;͙Σ ς ͪͦͭ͘Ύ͎͍͙ͯ͊͡ ͔͔ͫͨ͊ͤ͒ͪ ͔͔ͨͪ͒ ͎ͪͯ͒Έ͙ͣ ͭ͊ ͊͘ ͎͍ͦͦͦ͡ΌΣ ͍͙͍ͪͦ͊͘Ό;͙ 
͙͍ͫͦͯ͡ ͍͙͙͍ͭͪ͊ͫͭ͜͡Έ ͣΩΎ͍͘͜ ͍͔ͪͻͤΈ͎ͦͦ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯ ͭͦ΅ͦΦ  

˨͡Ύ ͔͚͒ͭ͜ ͘͜ ͙͙ͪͤͣ͘͜ ͺ͙ͦͪͣ͊ͣ ͫͦͦͯ͘͟͜͡ ͙͋ͯ͡ ͔ͪͦͪͦ͋ͤ͘͜͡ ͙͔͙͊ͫͣͭͪ;ͤ͜ 
ͭ͊ ͔͚͒ͭͦͪͫͤ͜͜ ͙͎ͦͪͯ͟Ό;͜ ͍͍͙ͨͪ͊Σ ͨ͒͜ ;͊ͫ Ύ͙͟ͻ ͍͙ͦͤΥ ͨͦͭΎ͎͍͙ͯ͊ͫ͡Ύ ζ͡ ͊ͨ͊ͣ͟η͙ 
͒ͦ ΄͙΄͙͟Σ ͍͙ͦͤͯ͟Ό;͙ ͤ͊ͻ͙͡ ͭͯͯ͋͊͡  ͍͋͜͟ ͍͔ͪ΄͙͙ͤ ͍͙͙͍͔ͪͤͤ͟͡ΎΤ ͔͙ͨͫ͊͟͡͡ 
͍ ͒ͦͦͤ͜͡Σ ͍͔ͨͦͪͭ͊Ό;͙ ͭͯͯ͋͡ ͯ ͫͭͦͪͦͤͯΣ ͙͔ͨͪͦͭ͗ͤͯ͡ ͭͦͪͫ͜͝ ͻ͔ͪ͋ͭ͊Τ ͍͍͙͙͒ͦ͒͜͡ 
͙ͤ͗ͤΌ ͤ͟͜ͼ͍ͯ͜͟ ͍ ͋͜͟ ͍͔ͪ΄͙͙ͤ ͍͙͙͍͔ͪͤͤ͟͡ΎΣ ͭ͊ ͔͙ͨͫ͊͟͡͡ ͨͦ ͔͎ͫͭͤͯ ͪͯͦ͟ΌΣ 
ͪͦͭ͘Ύ͎ͯΌ;͙ ͙ͫͨ͊ͫͭ;ͤ͜ ͣΩΎ͙͘ ͭͦ΅ͦΦ  

ˤ͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͔͙͙ͣͭͦ͒͟ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ 
͍͍͒͋ͯ͊ͦͫ͜͡Ύ ͍͍ͨͪͦ͒ͦ͗ ͍͒ͦͻ ͔͍ͨͪͦ͒͜͜Υ ͍ͤ͊;͊͡Έͤͦ-͎͍ͨ͒ͦͭͦ͜;͎ͦͦ όн ͙ͭ͗ͤ͜ύ ͭ͊ 
͔ͦͪ͟͟ͼ͚ͤͦ͜-͔͍ͭͪͤͯ͊͡Έ͎ͤͦͦ ό͒ͦ ͤ͟͜ͼΎ ͔͒ͦͫ͒͗ͤͤ͜͡ΎύΦ  
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˽͒͜ ;͊ͫ ͍ͤ͊;͊͡Έͤͦ-͎͍ͨ͒ͦͭͦ͜;͎ͦͦ ͔ͨͪͦ͒ͯ͜ ͙͍͙͒ͦͭͪͣͯ͊ͫ͡Ύ ͙ͭ͊͟ͻ 
͔͙ͣͭͦ͒;͙ͤͻ ͔͔ͪͦͣͤ͒͊͟ͼ͚͜Υ ͦͤͭͪͦ͟͡Ό͍͊ͦͫ͡Ύ ͍͙ͨͪ͊͡Έ͔ͤ ͍͙ͻ͔͒ͤ͜ ͔ͨͦͦ͗ͤͤ͡Ύ 
ͭͯͯ͋͊͡Σ ͤ͟͜ͼ͍ͦ͜͟ ͜ ͨ͒͋ͦͪ͒͒͜͜ΎΤ ͯͫ͜ ͪͯͻ͙ ͍͙͍͙ͦͤͯ͊ͫ͟͡Ύ ͙͔͙ͫͣͭͪ;ͤͦΤ ͦ͗ͤ͊͟ 
͍͍ͨͪ͊͊ ͍͙͍ͦͤͯ͊͊ͫ͟͡Ύ пςр ͍ͪ͊͘͜Τ ͍͔ͯͫΈ ;͊ͫ ͔͔͍ͨͪͪ͜Ύ͍ͫΎ ͫͭ͊ͤ ͍͙ͨͦͫͭ͊Τ ͺͦͪͣͯ-
͍͍͊ͫΎ ͔͔͙ͫͭͪͦͭͨ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͔ͣͻ͊ͤͣͯ͘͜ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͙͒ͻ͊ͤͤΎ ;͔͔ͪ͘ ͤͫ͜Φ  

̂ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔͍ͭͪͤͯ͊͡Έͤͦͣͯ ͔ͨͪͦ͒͜͜ ͙ͨͪ ͨͦͪ͊͟΅͔ͤͤ͜ ͙͍ͨͦ͊ͤ͘͟͟͜ 
͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͍͙ͦͫͤͦͤͻ ͣΩΎ͍͙ͦ͘ͻ ͎ͪͯͨΣ ͟͜͡Έͫͭ͟͜Έ ͍͔ͨͦͭͦͪͤΈ 
͋͘͜͡Έ΄͍ͯ͊͊ͫ͡Ύ ͒ͦ сςу ͍ͪ͊͘͜Φ ̂ͫ͜ ͍͍͙ͨͪ͊ ͍͙͍͙ͦͤͯ͊ͫ͟͡Ύ ͒ͭ͜Έ͙ͣ  ͍͔͔ͫͪ͒ͤΈͦͣͯ 
͔ͭͣͨ͜ ς ͨ ͍͊ͤͦ͡Σ ͔͋͘ ͙͍͍ͪ͟͜Φ 

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ ͝ͻ ͎͍͔ͦ͋ͦͦͪͤͤΎΦ ˢͤ͊͘͜͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 
͙ͨͪͤ͟͜ͼ͔͍͎ͦͦ ͪͯ͘͘͜ ͔͔͙͔ͫͨͪͣͤͭͯ͟ ͍͙Ύ͍͙͍Σ ΅ͦ ͯ мс ҈ ͔͚͒ͭ͜ ˻˥ ͨͦͪ͊͟΅͙͙ͫ͡Ύ 
͙͙ͨͦ͊ͤ͘͟͟ ˬ˸˶Σ ͜ ͍͙ͦͤ ͒ͦͫΎ͎͙͡ ͋͜͡Έ΄ ͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜Ύ ͍͙ͪͦͭͯ͘͟ ͋ͪͦͤ-
ͻ͔͎͔͔͍ͦͤͦ͡͝ ͙͔͙ͫͫͭͣΦ ̂ ˥˽ ͙͡΄͔ с ҈ ͔͚͒ͭ͜ ͨͦͪ͊͟΅͙͙͡ ͍͔ͪͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͔ͪͫͨ͜-
ͪ͊ͭͦͪͤͦ͝ ͙͔͙ͫͫͭͣΣ ͜ ͍͙ͦͤ ͔͔͚ͨͪ΄͙͡ ͘ ͙ͤ͘Έ͎ͦͦ͟ ͍ͪͤ͜Ύ ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦ ͪͦ͘-
͍͙ͭͯ͟ ͤ͊ ͔͔͚ͫͪ͒ͤ͜ ͍͔ͪͤ͜ΈΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͯ ͔ͣ͗͊ͻ ˻˥ ͤ͊ ͋͜͡Έ΄ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ 
͍͙ͪͦͭͯ͘͟ ͙͒ͻ͊͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͍͙͚΄ͦ͡ ͤ͊ мл ҈ ͔͚͒ͭ͜ ͋͜͡Έ΄͔Σ ͤ͗͜ ͯ ͔ͣ͗͊ͻ ˥˽Φ  

̂ ͔͚͒ͭ͜ ˻˥ ͭ͊ͦ͗͟ ͍͒ͤ͊͘͜;͔ͤͦ ͙͙͍ͨͦͭͤͯ͘ ͙͒ͤ͊ͣͯ͜͟ ͙͍ͨͦ͊ͤ͘͟͟͜ 
ͺͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͻ ͙͒ͻ͊͡Έ͙ͤͻ ͨͪͦ͋ ͎͔̊ͭ͊ͤ ͭ ͊˥͔ͤ;͔Σ Ύ͟͜ ͙͋ͯ͡ ͍͙΅͙͙ͣΣ ͤ͗͜ ͯ ͝ͻ 
͍ͦ͒ͤͦͭ͜͟͜͡ ͘͜ ˥˽ ͍͍͒ͨͦ͒ͤͦ͜͜ ͤ͊ рΣм ҈ ͭ͊ тΣт %. 

˽ͦͪ͊͟΅͔ͤͤΎ ͙͍ͨͦ͊ͤ͘͟͟͜ ͙͒ͻ͊͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͍͒͋ͯͦͫ͜͡Ύ ͍͊͒͘Ύ͙͟ 
͍͟͡Ό;͔ͤͤΌ  ͍ ͔͙ͣͭͦ͒ͯ͟ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͙͒ͻ͊͡Έ͙ͤͻ ͍͍ͨͪ͊Υ ͙ͫͭ͊ͭ;͙ͤͻ ς ͘͜ 
ͣͤͦ͘͜Ό ͙ͭͨͯ ͙͒ͻ͊ͤͤΎΤ ͙͒ͤ͊ͣ͜;͙ͤͻ ς ͘ ͨͦͭΎ͎͍ͯ͊ͤͤΎͣΤ ͍͍͙ͯͦ͘͟ͻ ς ͘ 
͙͊ͪͭͯ͟͡Ύͼ͜ΊΌ ͍͍ͯ͘͟͜ ζ˾- η˾. 

˽͙͙ͦ͊ͤ͘͟͟ ͪͦͣ͋͊ ˸ͦ΄͍ͦ͊͟  ͍͔͚͒ͭ͜ ˻˥ ͍ͨͦͪͤ͜Ύͤ ͦ͘ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͔͚͒ͭ͜ 
˥˽Σ ͙͋ͯ͡ ͪ͊͟΅͙͙ͣ  ͍͔͔ͫͪ͒ͤΈͦͣͯ ͤ͊ мпΣп ҈Τ ͙͙ͨͦ͊ͤ͘͟͟ ͔ͨ͡;͍͎ͦͦͦ ͔ͤ͒ͫͯ͜͟ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͪ͊͟΅͙͙ͣ ͤ͊ моΣм ҈Φ ˽͙͙͍ͦͭͤ͘͜ ͙ͣͤ͘͜ ͍͙͒͋ͯͫ͜͡Ύ ͍͊͒͘Ύ͙͟ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ό ͤ͊͘;ͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͍͍ͨͪ͊ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔͙ͫͭͪͦͭͨͯ 
͍͙ͨͪ͊͡Έͤͦ͝ ͍͙ͨͦͫͭ͊Σ Ύ͟͜ ͍͙͙ͨͪͦͦ͒ͫ͡Ύ ͘ ͍͊ͦͦ͘͟͟-͎͍͙͙ͪͦͣ͜ ͔͔͙ͭͪͤ͊͗ͪ͊ͣΦ 

˾͍͔ͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͍͔ͪͻͤΈ͎ͦͦ ͔ͨ͡;͍͎ͦͦͦ 
ͨͦΎͫͯ ͍ ͤ͟͜ͼ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͦͪ͊͟΅͙͍ͫΎ ͯ нмΣс ҈ ͔͚͒ͭ͜ ˻˥ ͭ͊ млΣр ҈ ͔͚͒ͭ͜ ˥˽Σ 
ͭͦ͋ͭͦ ͙͒ͤ͊ͣ͊͜͟ ͍͙ͪͦͭͯ͘͟ ͼ͜Ί͝ Ύͦͫͭ͟͜  ͍͒ ͔͚ͭ͜ ˻˥ ͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ ммΣм %. 

˾͍͔ͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͎͙ͪͦͤ͊͘;͍͜ ͭͯͯ͋͊͡ 
ͨͦͪ͊͟΅͙͍ͫΎ ͯ мрΣр ҈ ͔͚͒ͭ͜ ˻˥ ͭ͊ ͯ сΣо ҈ ͔͚͒ͭ͜ ˥˽Σ ͭͦ͋ͭͦ ͙͒ͤ͊ͣ͊͜͟ ͙͍ͫͦͦ͡͝ 
͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͎͙ͪͦͤ͊͘;͍͜ ͭͯͯ͋͊͡  ͍͒ ͔͚ͭ͜ ˻˥ ͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ фΣн %.  

˾͍͔ͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ;͔͔͍͎ͪͤͦͦ ͔ͨͪͫͯ 
ͨͦͪ͊͟΅͙͍ͫΎ  ͍͔͚͒ͭ͜ ˻˥ ͤ͊ муΣо ҈Σ ͊ ͯ ͔͚͒ͭ͜ ˥˽ ς ͤ͊ тΣр ҈Σ ΅ͦ ͍͊ͯ͘͟Ί ͤ͊ 
͙͙͍ͨͦͭͤͯ͘ ͙ͪͤ͘͜ͼΌ ͙͙͒ͤ͊ͣ͜͟ ͒͊ͤͦ͝ Ύͦͫͭ͟͜  ͍͒ ͔͚ͭ͜ ˻˥ ͤ͊ млΣу %.  

˾͍͔ͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ 
ͨͦͪ͊͟΅͙͍ͫΎ ͯ нлΣм ҈ ͔͚͒ͭ͜ ˻˥Σ ͭ͊  ͍ 9,1 ҈ ˥˽Σ ͭͦ͋ͭͦ ͙͒ͤ͊ͣ͊͜͟ ͍͙ͪͦͭͯ͘͟ 
͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ͯ ͔͚͒ͭ͜ ˻˥ ͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ мм %. 

˽ͦͪ͊͟΅͔ͤͤΎ ͙͍ͨͦ͊ͤ͘͟͟͜ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͭͯͯ͋͊͡  ͚
ͤ͟͜ͼ͍ͦ͜͟Σ ͊ ͭ͊ͦ͗͟ ͙͍͍ͣͦͭͯ͊ͤͤΎ ͔͚͒ͭ͜ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͍͙͍͙ͦͤͯ͊ͭ͟ ͙͎ͦͪͯ͟Ό;͜ 
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͍͍͙ͨͪ͊ ͨ͒͜ ;͊ͫ ͊ͤ͘ΎͭΈ ͯ ˿˨˹˭ ͭ͊ ͍ ͒ͦͣ͊΄ͤ͜ͻ ͍ͯͣͦ͊ͻΣ ͍͒͋ͯͦͫ͜͡Ύ ͍͊͒͘Ύ͙͟ 
ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦͣͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ό ͙͒ͭΎ;͙ͻ ͔͔͍ͭͪͤ͊͗ͪ͜ ζ˥ ͊ͪͣͦ΄͊͟η ͜ ζ˶ ͯη͟, 
͙͒ͭΎ;͙ͻ ͎͔͔͚͊ͤͭ͡ ζ͝ ͗͊;ͦ͟η, ζ͟ ͙ͦͭ͟ηΣ ͊ ͭ͊ͦ͗͟ ͍͙ͨͦͪͦͦͤͦ͡ͻ ͍͙ͪͯ͊͟;ͦ͟ 
ζͭ ͙͎ͪΎ;͜ ͙͊ͨ͟͡η. 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͤ͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͙͙ͦͭͪͣ͊ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍͔͔͒ͦ͒ͤͦ 
͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͔͙͙ͣͭͦ͒͟Σ Ύ͊͟ ͔͔ͨͪ͒͋͊;͊͊͡ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͊ͫͦ͋͘͜ ͍͊ͭͦͪͫΈͦ͟͝ ˻˴́ ζx ͎͙ͦ͊ͭͪη ͒͡Ύ ͔͚͒ͭ͜ ͫͭ͊ͪ΄͎ͦͦ 
͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͘ ͙͙ͪͤͣ͘͜ ͅ ͙ͦͪͣ͊ͣ ͫͦͦͯ͘͟͜͡Φ  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ 
˾͔ͦͪͦ͋ͤͦ͘͡ ͭ͊ ͍͍͔ͨͪͦ͊͒͗ͤͦ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͯ͜ ͔͙ͣͭͦ͒ͯ͟Σ Ύ͊͟ ͦͻͦͨ͡Ό͍͊͊͡ 
΄ͫͭ͜Έ ͔͍ͦͣͨͫ͟͟͜͡ ͙͎ͦͪͯ͟Ό;͜ͻ ͍͍ͨͪ͊Υ ;͙͙ͦͭͪ ͔͙ͦͣͨͫ͟͟͡ ͙͔͙ͫͣͭͪ;͙ͤͻ ͍͍ͨͪ͊ 
(ζ˥ ͙ͣͤ͊ͫͭ͊͜͟ ͙͎ͭͪΎͭη, ζ˴ ͙ͦͭ͟-͙ͣͯͪͦͭ͟͟η, ζ˲ ͗͊;ͦ͟-͍͙ͣ͊ͤ͒ͪͤ͜͟η, ζ˴ ͔ͦͣͨͫ͟͡ 
͙͍͙ͫͦ͡ͻ ͙͎ͦͪͯ͟Ό;ͻ͙ ͍͍ͨͪ͊ ͘ ͔͔͙ͭͪͤ͊͗ͪ͊ͣηύΣ ͔ͦͣͨͫ͟͟͡ ͙͔͙͊ͫͣͭͪ;͙ͤͻ  ͜
͔͚͙͒ͭͦͪͫͤ͜ͻ ͍͍ͨͪ͊Φ ˭͊ͤ͊͘;͔ͤ͜ ͔͙ͦͣͨͫ͟͟͡ ͙͋ͯ͡ ͍͟͡Ό;͔ͤ͜  ͍ ͪͤ͘͜͜ ͺ͙ͦͪͣ 
ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ό͍ͪ͊ͤͦͯ͟ ͎͙ͣͤ͊ͫͭͯ͜͟Σ ͎ͨͪͦͯ͡Ύ͙ͤ͟Σ ͊ͤ͘ΎͭͭΎ ͘ ͺ͙͘͜;ͤͦ͝ 
ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͍ͯ͊͜͟͡͡Έͤͦ͝ ͺͯ͘͜͟͡Έ͙ͭͯͪ ͭͦ΅ͦύΦ  

̂ ͔͚͒ͭ͜ ˻˥ ͙͙͍ͨͦͭͤ͊͘ ͙͒ͤ͊ͣ͊͜͟ ͙͍ͨͦ͊ͤ͘͟͟͜ ͔ͪͫͨͪ͊ͭͦͪͤͦ͜͝ ͙͔͙ͫͫͭͣ 
͋ͯ͊͡ ͪ͊͟΅ͦΌΣ ͤ͗͜ ͯ ͔͚͒ͭ͜ ˥˽Υ ˬ˸˶ ς ͤ͊ мл ҈Σ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͻ ͙͒ͻ͊͡Έ͙ͤͻ 
ͨͪͦ͋ ͎͔̊ͭ͊ͤ ͜ ˥͔ͤ;͔ ͍͍͒ͨͦ͒ͤͦ͜͜ ͤ͊ рΣм ҈ ͭ͊ тΣт %. 

˽͙͙ͦ͊ͤ͘͟͟ ͪͦͣ͋͊ ˸ͦ΄͍ͦ͊͟  ͍͔͚͒ͭ͜ ˻˥ ͍ͨͦͪͤ͜Ύͤ ͦ ͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ 
͔͚͒ͭ͜ ˥˽Σ ͙͋ͯ͡ ͪ͊͟΅͙͙ͣ  ͍͔͔ͫͪ͒ͤΈͦͣͯ ͤ͊ мпΣп %, ͯ  ͚ͭͦ ;͊ͫ Ύ͟ ͙͙ͨͦ͊ͤ͘͟͟ 
͔ͨ͡;͍͎ͦͦͦ ͔ͤ͒ͫͯ͜͟ ς ͤ ͊ моΣм %. 

˨͙ͤ͊ͣ͊͜͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯ  ͍͔͚͒ͭ͜ ˻˥ 
͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ ммΣм ҈Σ ͣΩΎ͍͘͜ ͎͙ͪͦͤ͊͘;͍͜ ͭͯͯ͋͊͡ ς ͤ͊ фΣн ҈Σ ͙͍ͫͦͦ͡͝ 
͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ;͔͔͍͎ͪͤͦͦ ͔ͨͪͫͯ ς ͤ͊ млΣу ҈Σ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ 
ͣΩΎ͍͘͜ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ς ͤ ͊ мм %.  

˽ͦ͒͊͡Έ΄ͯ ͔͔͙͍ͨͪͫͨͭͯ͟ ͍͙ͤ͊ͯͦ͟ͻ ͪͦͪͦ͋ͦ͘͟ ͍͋͊;͊Ίͣͦ ͯ ͙ͨͪ͊ͭ͟;ͤͦͣͯ 
ͨͦ΄ͯͯ͟ ͔͙ͤͫͭ͊ͤ͒͊ͪͭͤͻ ͺͦͪͣ  ͙͎ͦͪͯ͜͟Ό;͙ͻ ͍͊ͫͦ͋͘͜ ͒͡Ύ ͔͚͒ͭ͜ ͔͔ͫͪ͒ͤΈ͎ͦͦ 
͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ͍͍̐ͣͤͦ͜ ʕ Φ ˤ͙͍͔ͨͪ͊ͤͤ͡Ύ ͨͦͪͯ΄͔ͤΈ ͍͙ͨͦͫͭ͊ ͜ ͍ͫͦͦ͘͟͜͜͡ κ ˤΦ ̐ ͍͍ͣͤͦ͜Σ ˱Φ ˴ ͔ͯ͒͡Ύ κκ 

ˤ͙ͻ͍͔ͦ͊ͭ͡Έ-͔͙ͣͭͦ͒ͫͭ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Φ ς 2010. ς Ѕ 4. ς ˿ Φ 55ς57. 
2. ̐ͺ͙͔ͣͤͦ͟ ˸ Φ ˸Φ ˿ͦͦͯ͘͟͜͡ ς ͤ͜Η ˻͍ͫͤͦͤ͜ ͤ͊ͨͪΎ͙ͣ͟ ͨͪͦͺ͙͙͊ͭ͜͟͟͡ ͭ͊ ͔ͦͪ͟͟ͼ͜͝ 

͙ͫͦͦͭ͟͜͡;ͤͦ͝ ͍͙ͨͦͫͭ͊ ͯ ͔͚͒ͭ͜ ͙͊ͫͦ͋͊ͣ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͜ ˶̅˴ κ ˸ Φ ˸ Φ ̐ ͺ͙͔ͣͤͦ͟ κκ 
˨ͦ΄͟͜͡Έ͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎΦ ς 2008. ς Ѕ 11. ς ˿ Φ 24ς26. 

3. ˴͊ͯ͡ŎΈ͊͟ ˶ Φ ˤΦ ˨ͦ΄͟͜͡Έ͔ͤ ͍͙ͭͦ͜͡ͻ͍ͦ͊ͤͤΎΦ ˤ͙͍ͨ͡ ͪͯͻ͍ͦͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ ͤ͊ ͍͒ͦͪͦ͘ΩΎ 
͙͙͙͒ͭͤ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ κ ώͯͨͦͪΎ͒ΦΥ ˶Φ ʕ Φ ˴ ͊ͯ͡ŎΈ͊͟Σ ˭Φ ʕ Φ ˴ ͊ͯ͡ŎΈ͙͚͟Σ ˸Φ ˸ Φ ˥ ͔ͯͣͤΌ͟ϐΦ ς 
͔́ͪͤͦͨ͜͡Έ Υ ˸͍͔͊ͤ͒ͪ͜ͼΈΣ нллуΦ ς 184 ͫ Φ 

4. ˴͊΄ͯ͋͊ ʕ Φ ˢΦ ˣ͙͔ͦͣͻ͙͊ͤ͊͟ ͙ͦͫ͊ͤ͟ κ ˤΦ s Φ ˴͊΄ͯ͋͊Φ ς ˴Φ Υ ˻͙͙͚ͣͨͫ͊͟͡Ύ 
͙͔ͭͪ͊ͭͯͪ͊͡Σ нллоΦ ς 280 ͫ Φ 

5. ˴͙͔͍ͦͪ͊͘ ˻ Φ ͔͔́ͪͤ͊͗ͪ· ͨͦ ͔ͫͪ͒͊ͣ κ ˢΦ ˴͊ͨͯͫͭͤ͊͜Σ ˻Φ ˴͙͔͍ͦͪ͊͘Σ ˶ ˸͙͍ͪͦͤͦ͊ 
//  ˻ ͋ͪͯ;Φ ς 2008. ς ˿ Φ плς41.  

6. ˴͙͍ͪ͊ͫͦ͊͟ ˮ Φ ˿Φ ˿͙ͦͦ͘͟͡ Υ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ ͔͡;͔͙͔ͤ κ ˮΦ ˿ Φ ˴͙͍ͪ͊ͫͦ͊͟Φ ς ˿˽͋Φ : 
˴ͦͪͦͤ͊-͙ͨͪͤͭΣ нллоΦ ς 192 ͫ Φ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 3 (47) 

26 

7. ˸ͯͪ͊͘ ʕ Φ ˽Φ ˽͙ͫͻ͎ͦͦͦ͡-ͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ Υ ͨ͒ͪͯ͜;͙ͤ͟ κ ˤΦ ˽  ˸ͯͪ͊͘Φ ς ˴Φ : 
˻͊ͤ͡Σ нллрΦ ς 608 ͫ Φ 

˾˩˭̑˸˩ 
˴ͦͪ͗ ̑ Φ ˹ Φ ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ͊Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ͦͤͤ͊Ύ ͔͙ͣͭͦ͒͊͟ ͒͡Ύ ͔͔͚͒ͭ 

͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ ͫͦ ͙ͫͦͦͦͣ͘͟͡Φ 
ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ͦͤͤ͊Ύ ͔͙ͣͭͦ͒͊͟ ͒͡Ύ ͔͔͚͒ͭ 

ͫͭ͊ͪ΄͔͎ͦ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ ͫͦ ͙ͫͦͦͦͣ͘͟͡Σ ͍ ͦͭͦͪͯ͟Ό ͍ͻ͙ͦ͒ͭ ΄͔ͫͭΈ ͔͍ͦͣͨͫͦ͟͟͡ 
͙͎͙ͦͪͪͪͯ͟Ό΅͙ͻ ͔͙͚ͯͨͪ͊͗ͤͤ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͔͔͍ͭͪͤ͊͗ͪͦ 
ζ˥ ͊ͪͣͦ΄͊͟η, ζ˶ ͯη͟Σ ͔͙͒ͭͫ͟ͻ ͎͔͔͚͊ͤͭ͡ ζ͟ ͙ͦͭ͟η, ζ͔ ͙͗η͟ ͙ ͍ͨͦͪͦͦͤͦ͡·ͻ ͍͙ͪͯ͊͟;͔͟ 
ζ͡ ͙͊ͨ͟ ͙͎ͭͪΎͭη ͒͡Ύ ͼ͔͔͍͔͎ͤ͊ͨͪ͊ͤͤͦͦ͡͡ ͍͙͙ͪ͊ͭ͘Ύ ͔ͦͫ͊͋ͤͤ͡͡·ͻ ͣ·΄͔;ͤ·ͻ ͎ͪͯͨͨ 
͍͙ͭͯͦ͡΅͊ ͙ ͔ͦͤ͟;͔͚ͤͦͫͭΣ ͦͭ ͦͭͦͪ͟·ͻ ͍ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ͔͔͙ͫͭͨͤ ͍͙͙͊ͫͭ͘ ͔ͦͪͪ͟͟ͼ͙Ύ 
͔͒ͺͦͪͣ͊ͼ͙͚ ͍ͨͦͦͤͦ͘;͎ͤͦͦ ͫͭͦ͋͊͡Φ  

˸͔͙ͭͦ͒͊͟ ͍͟͡Ό;͊͊͡ ͍͒͊ ͔͙ͨͪͦ͒͊ ͔͙ͪ͊͊͘͡ͼ͙͙Υ ͯ;͔͋ͤͦ-͎͍͙͔ͨͦ͒ͦͭͦͭ͡Έͤ·͚Σ 
ͦͭͦͪ͟·͚ ͨͪͦ͒ͦ͗͊ͫ͡͡Ύ н ͔͔͙ͤ͒͡Σ ͙ ͔ͦͪͪ͟͟ͼ͙ͦͤͤͦ-͔͙͍ͭͪͤͪͦͦ;ͤ·͚Σ ͦͭͦͪ͟·͚ 
ͨͪͦ͒ͦ͗͊ͫ͡͡Ύ ͒ͦ ͦͤ͟ͼ͊ Ή͔͙͔ͫͨͪͣͤͭ͊͟Φ 

˴͡ Ό;͔͍·͔ ͍ͫͦ͊͡: ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ͦͤͤ͊Ύ ͔͙ͣͭͦ͒͊͟Σ ͔͙͒ͭ ͫͭ͊ͪ΄͔͎ͦ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ 
͍ͦͪ͊ͫͭ͊͘Σ ͔ͫͨͼ͙͊͡Έͤ·͔ ͔͔ͭͪͤ͊͗ͪ·Φ 

SUMMARY 
Korzh Yu. Innovative rehabilitation methodology for the children of preschool age 

who suffer from scoliosis. 
The paper deals with the innovative rehabilitation methodology that includes four 

sets of symmetrical corrective exercises (ζGymnastics of Tiger-cubsηΣ ζCat-MurkotikηΣ 
ζHedgehog-travelerη ŀƴŘ ζA set of strength corrective exercises with simulatorsη) and two 
sets of asymmetric and detorsional exercises. 

The methodology has solved the following tasks: correction of the spinal column form, 
improvement of the respiratory system functional state, formation of the correct posture 
stereotype, harmonious development of physical qualities, and especially that of strength 
and endurance power of the main trunk muscle groups and limbs, motivation for children to 
lead a healthy lifestyle. 

In the process of performing corrective exercises the following devices have been 
ǳǎŜŘΥ ŎƘƛƭŘ ǘǊŀƛƴŜǊ ζAccordionη designed for the development of the flexors and extremities 
adductors; expander ζ.ƻǿη designed for the extensors and extremities abductor muscles; 
ŎƘƛƭŘ ŘǳƳōōŜƭƭǎ ζcatη ŀƴŘ ζhedgeƘƻƎη the weight of which was being gradually increased 
frƻƳ млл Ǝ ǘƻ олл ƎΤ ŦƻŀƳ ƎƭƻǾŜǎ ζǘƛƎŜǊ ŎǳōΩǎ Ǉŀǿη that made it possible to perform the 
exercises in clapping, resting, flapping and vibrating massage. 

In the process of the developed methodology implementation, the general teaching 
and special principles of correctional pedagogy have been the following: the ones 
ǇǊŜǎǳǇǇƻǎƛƴƎ ŎƘƛƭŘΩǎ ŘŜƭƛōŜǊŀǘŜ ŀƴŘ ŀŎǘƛǾŜ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ŎƻǊǊŜŎǘƛƻƴŀƭ ǇǊƻŎŜǎs, the 
individual approach, accessibility and visualization, novelty and systematic character, 
ƎǊŀŘǳŀƭ ŎƘŀǊŀŎǘŜǊ ŀƴŘ ŎƻƴǎƛǎǘŜƴŎȅΣ ƘǳƳŀƴƛǎǘƛŎ ƻǊƛŜƴǘŀǘƛƻƴΣ ǊŜǎǇŜŎǘ ŦƻǊ ŎƘƛƭŘΩǎ  ƛƴŘƛǾƛŘǳŀƭƛǘȅΣ 
relying on positive character qualities, the unity of diagnosis and correction. 

The methodology has included two implementation periods: educational-preparatory 
that has lasted 2 weeks and correctional-training that has continued up to the end of the 
research. Physical activity has been chosen in accordance with the age of a child, the degree 
of the spine curvature, physical training, as well as individual peculiarities of the 
development. 

Key words: a rehabilitation methodology, children of senior preschool age, special 
trainers. 
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͔͙ͨͪͦ͋ͣ͡ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘͜ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͍͙ͪͦͭͯ͘͟Υ ͙ͦ͒ͤ ͙ͨͪͨͯͫ͊͟Ί ͍͔ͫͭͦͪͤͤΎ ͔͙ͦͪͣ͟ͻ 
͎ͪͯͨΣ ͤ͜΄͙͚ ͔͔ͨͪ͒͋͊;͊Ί ͍ͤ͊;͊ͤͤΎ ͊͘ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͣ ͨ͊ͤͦͣ͡ ͎͊͊͘͡Έͤͦ͝ ͙ͣ͊ͫ ͍ͦ͒ͤͦͭ͜͟͜͡Φ 
ˢ͔͡ Ί ͍ͨͪ͊ͦ ͤ͊ ͍͙͚ͪͤ͜ ͒ͦͫͭͯͨ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ ͭ͊ ͍ͤ͊;͊ͤͤΎ ͊͘ ͣͫ͜ͼ͔ͣ ͙͍ͨͪͦ͗͊ͤͤΎ ͍ 
͍ͯͣͦ͊ͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ ͊͊͒ͯ͘͟͡ ς ͼ͔ ͍ͨͪ͊ͦ ͍ͫ͜ͻ ͔͚͒ͭ͜Φ ̂ ͫͺ͍͚ͦͪͣͦ͊ͤ͜ ͙ͫͭͯ͊ͼ͜͝ 
͔ͪ͊͡Έͤ͊ ͙ͨͪ͊ͭ͊͟͟ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͜ ͘ ͍͙͊͒͊ͣ ͍͙ͤ͊͘;͊Ί ͙͍͊ͭͤͫͭ͟͜Έ ͪ͜΄͔ͤͤΎ ͔͔͙ͭͦͪͭ;͙ͤͻ 
͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͔ͨͪͦ͋ͣ͡Σ Ύ͟͜ ͫͭͦͫͯΌͭΈͫΎ ͔ͤ ͭ͜͡Έ͙͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͔͊͡ ͚ 
͍͙͎ͣ͊͊ΌͭΈ ͤ͜΄ͦ͝ ͍͊͟͜͡ͺ͊͜͟ͼ͚ͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͤ͜͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜Σ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜Σ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͊͘ͻ͙ͫͭΣ 
͙͍ͦͫͦ͋͜͡ ͔͙ͨͦͭͪ͋ ͙͙͙͒ͭͤΣ ͍͙͚ͪͤ͜ ͒ͦͫͭͯͨΣ ͍ͤ͊;͊ͤͤΎΣ Ύͫͤ͊͟͜ ͍ͦͫͭ͊͜Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤͻ͔ͦ͒͗ͤͤΎ ͙̂ͪ͊ͤ͟͝ ͍ ͙͚ͣ͗ͤ͊ͪͦ͒ͤ͜ ͍͚ͦͫͭͤ͜͜ 
ͨͪͦͫͭͪ͜ ͙ͫͨͪΎͦ͡ ͭͦͣͯΣ ΅ͦ ;͙͙͙ͤͤͣ ͒͡Ύ ͤ͊΄ͦ͝ ͔͍͙͒ͪ͗͊ ͙ͫͭ͊͡ ͣ͗ͤ͊ͪͦ͒ͤ͜͜ 
͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦ͜ ͔͙͒ͦͯͣͤͭ͟ ΅ͦ͒ͦ ͦͫ͋͜ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ 
͍͙ͪͦͭͯ͘͟Φ ˹͚͊͋͜͡Έ΄ ͤ͊͘;ͯ΅͜ ͘ ͙ͤͻ ͔ͪͦͪͦ͋ͤ͘͜͡ ͭ͊ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͍͍͚ͫͭͦ͜͜ 
ͫͨ͜͡Έͤͦͭ͜ ˸͗ͤ͊ͪͦ͒ͤͦ͜Ό ˻͎ͪ͊ͤ͊͘͜ͼ͜ΊΌ ˻͋ϥΊ͙͒ͤ͊ͤͻ ˹͊ͼ͚͜ ό˻˻˹ύΣ Ύ͊͟ ͨͦͤ͊͒ 
͍ͨͫͭͦͭͭ͜͜͡Ύ ͍͒ͫͭͦ͜ΌΊ ͍ͨͪ͊͊ ͦͫ͋͜ ͘ ͔͔ͦ͋ͣ͗ͤͦΌ ͙͗ͭͭΊ͒͜Ύ͡Έͤͫͭ͜ΌΦ ́͊͟Σ 
˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ˻͋ΩΊ͙͒ͤ͊ͤͻ ˹͊ͼ͚͜ ͍͙ͤ͊͘;͙͊͡Σ ΅ͦ ͙ͨͭ͊ͤͤΎ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ ͫͭͦͫͯΌͭΈͫΎ 
ͫͺ͔͙ͪ ͍ͨͪ͊ ͡Ό͙͙͒ͤΣ ͊ ͔ͤ ͙͡΄͔ ͙ͨͭ͊ͤͤΎ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͭ͊ ͫͦͼ͊͜͡Έ͎ͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ΅ͦ ͚ ͫͭ͊ͦ͡ ͍͙ͪ͜΄͊͡Έ͙ͤͣ ͺ͊ͭͦͪͦͣ͟ ͯ ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ 
͔͎ͪͯ͡Ό͍͊ͤͤ͜ ͔ͨͪͦ͋ͣ͡ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍͒ͦͪͦ͘ΩΎΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͔͔͙ͭͦͪͭ;ͤͦ ͍͙ͦ͋͐ͪͯͤͭͯ͊ͭ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͙̂ͪ͊ͤ͟͝Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˻͙͒ͤͣ ͘͜ ͔ͨͪ΄͙ͻ ͔͍͒ͦͯͣͤͭ͟͜ ˻˻˹ ͨͪͦ 
͍ͪͤͫͭ͜͜Έ ͍ͨͪ͊ ζͯͫ͜ͻ ͡Ό͔͚͒ ͔͋͘ ͍͙ͤΎͭͯ͟η ͫͭ͊͊͡ ˭͎͊͊͡Έͤ͊ ˨͔͊ͪ͊͟͡ͼ͜Ύ ͨͪͦ 
˽͍ͪ͊͊ ͡Ό͙͙͒ͤΣ ͙͚ͨͪͤΎͭ͊ ͍ мфпу ͪΦ ̂ ͔ͨͪ͊ͣ͋ͯ͜͡ ͎͒͊ͤͦͦ ͔͒ͦͯͣͤͭͯ͟ 
͊ͤ͊͘͘;͊ΊͭΈͫΎΣ ΅ͦ ͍ͦͫͤͦͦΌ ͍͙ͫͦ͋ͦ͒Σ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͜͡ ͭ͊ ͙ͣͪͯ  ͯ ͍ͫͭ͜͜ ζΊ 
͍͙ͤ͊ͤͤ͘Ύ ͍͔ͪͦ͒͗ͤͦ͝ ͎͒ͤͦͫͭ͜͜ ͭ͊ ͍͙ͪͤ͜ͻ ͜ ͔͍ͤ͒͜ΩΊ͙ͣͤͻ ͍ͨͪ͊ ͯͫ͜ͻ ;͔͍ͤ͜͡ 
͡Ό͒ͫΈͦ͟͝ ͫͨ͜͡Έ͙ͤͦͭη ώмϐΦ 

˹͙͊ͫͭͯͨͤͣ ͪͦͦͣ͟͟ ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ͍ͨͪ͊ ͦͫ͋͜ ͘ ͔͔ͦ͋ͣ͗ͤͦΌ 
͙͗ͭͭΊ͒͜Ύ͡Έͤͫͭ͜Ό ͫͭ͊ͦ͡ ͙͚ͨͪͤΎͭͭΎ нл ͎ͪͯ͒ͤΎ мфтм ͪͦͯ͟ ˥͔͔ͤͪ͊͡ΈͤͦΌ 
ˢ͔ͫ͊ͣ͋͡ΊΌ ˻˻˹ ˨͔͊ͪ͊͟͡ͼ͜͝ ͨͪͦ ͍ͨͪ͊͊ ͍ͪͦͯͣͦͦ͘ ͍͙͒ͫͭ͊͜͡ͻ ͦͫ͋͜ ώмϐΦ 
ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙ͦͫͤͦͤͻ ͔ͨͦͦ͗ͤ͡Έ ˨͔͊ͪ͊͟͡ͼ͜͝Σ ͍ͪͦͯͣͦͦ͘ ͍͒ͫͭ͊͜͜͡ ͣ͊ΌͭΈ ͭ͊͟͜ 
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ͫ͊ͣ͜ ͍ͨͪ͊͊Σ ΅ͦ ͚ ͯͫ͜ ͤ͜΄͜ ;͔͙ͤ͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˤ͙ͦͤ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͤ͊ ͔͙ͣ͒;͔ͤ 
͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡ΎΣ ͔ͣ͊ͭͪ͊͜͡Έͤͯ ͔͔͊͋ͨ͘͘;͔ͤͫͭ͜ΈΣ ͍ͦͫͭͯ͜ ͭ͊ ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ 
ό͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙͍͔͚ͣͦ͗ͦͫͭ͡ύΣ ͤ͊ ͙͍ͨͪͦ͗͊ͤͤΎ ͍ ͦ͟͜͡ ͫͣ͜Ω͝ ;͙ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͯ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΣ ͔͒ ͍͙ͯͣͦ ͙ͦͨͭͣ͊͡Έͤͦ ͙͔ͤ͊͋͗ͤ͜͡ ͒ͦ ͍͙͘;͚͙͊ͤͻ ͍ͯͣͦ 
͙͍ͨͪͦ͗͊ͤͤΎΣ ΅ͦ ͍͔ͨ͒ͭͪ͒͗ͯ͜Ί ͝ͻ ͍ͨͪ͊ͦ ͤ͊ ͍ͨͦͤͯ ͔͎ͤͭͪ͊͜ͼ͜Ό ͍ ͫͯͫͨ͜͡Έ͍ͫͭͦΦ ˭ 
͔ͣͭͦΌ ͊͘ͻ͙ͫͭͯ ͍ͪͦͯͣͦͦ͘ ͍͙͒ͫͭ͊͜͡ͻ ͦͫ͋͜ ͍͒͜ ͋ͯ͒Έ-Ύ͙͟ͻ ͍͙ͣͦͪͤ͜͜ͻ ͨͦͪͯ΄͔ͤΈ ͊͋ͦ 
͍͙͍ͦ͗͊ͤ͘͡Έ ˢ͔ͫ͊ͣ͋͡ΊΌ ͋ͯͦ͡ ͍͒ͤ͊͘͜;͔ͤͦ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͙ͪͦͪͦ͋͘͟ ͙͍ͤͦͪͣ͊ͭͤͦ͝ 
͙͋͊͘Σ ΅ͦ ͔͔͊͋ͨ͘͘;͍ͯ͊͊͡ ͋ ͍͍͒ͨͦ͒ͤ͜͜͜ ͍͍ͨͪ͊ͦ͜ ͎͊ͪ͊ͤͭ͜͝Φ 

ф ͎ͪͯ͒ͤΎ мфтр ͪΦ ˥͔͔ͤͪ͊͡Έͤ͊ ˢ͔ͫ͊ͣ͋͡Ύ лл˹ ͯͻ͍͙͊͊͡͡ ˨͔͊ͪ͊͟͡ͼ͜Ό ͨͪͦ 
͍ͨͪ͊͊ ͍͍ͤ͊͒͜͜͜͡Σ ͯ Ύ͚͟͜ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ͍͙ͤ͊͒͜͜͡Σ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͙ͨͪ;͙ͤͯΣ 
ͻ͔͊ͪ͊ͭͪ͟  ͫ͊͒ͤͫͭ͜͟͜͡Έ ͝ͻͤ͜ͻ ͊͟͜͡ͼ͍ͭ ;͙ ͨͦͪͯ΄͔ͤΈΣ ͣ͊ΌͭΈ ͭ͜ ͫ͊ͣ͜ ͍ͦͫͤͦͤ͜ 
͍ͨͪ͊͊Σ ΅ͦ  ͜͝ͻͤ͜ ͍͎ͫͨͪͦͣ͊͒͜Ύ͙ͤ ͎ͭͦͦ ͗ ͍ͯ͜͟Σ ͊ ͭͦͣͯ ͍͙ͨͦͤͤ͜ ͙͍͙ͦͭͪͣͯ͊ͭ 
͔ͤ ͦ͋ͻ͒ͤͯ͜ ͙ͨ͒ͭͪͣͯ͜͟Σ Ύ͊͟ ͋ ͒͊͊͡ ͎ͣͦͯ͘ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͍͙Ύ͍͙͙ͭ ͍ͫͦ͝ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͭ ͊͘ ͒͋ͤͦͫͭ͜͜ ώмϐΦ 

мфум ͪ͜͟ ˻͎ͪ͊ͤ͊͘͜ͼ͜ΊΌ ˻͋ΩΊ͙͒ͤ͊ͤͻ ˹͊ͼ͚͜ ͋ͯͦ͡ ͎ͨͪͦͦͦ͡΄͔ͤͦ ͪͦͦͣ͟ 
͍͍ͤ͊͒͜͜͜͡Σ ͊ ͔ͨͪͦ͒͜ ͘͜ мфуо ͪΦ ͨͦ мффн ͪΦ ς ͔͒ͫΎ͙ͭͪ͜;;Ύͣ ͍͍ͤ͊͒͜͜͜͡Φ ˿͔͊ͣ ͍ ͼ͔͚ 
;͊ͫ ͔ͣ͗ͤ͊ͪͦ͒ͤ͜ ͍͍͙͍ͫͨͭͦ͊ͪͫͭͦ͜ ͍͙ͤ͊͘;͙ͦ͡ ͍ͦͫͤͦͤ͜ ͙ͨͪͤͼ͙͙ͨ ΅ͦ͒ͦ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙ͨͦͭ͜͟͡ ͍ͫͭͦͫͦͤͦ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ 
͍͒ͦͪͦ͘ΩΎΣ Ύ͟͜ ͍ͦ͋ͦ͘ΩΎ͍͙ͯ͊͘͡ ͯͪΎ͙͒ ͪ͊ͤ͟͝ ͙͋ͯͭ ͍͍͒ͨͦ͒͊͜͜͡Έ͙͙ͤͣ ͊͘ 
͍ͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͙͔͙ͫͫͭͣ ͔ͯͫͯͤͤͤΎ ͍ͯͣͦΣ ΅ͦ ͙ͫͨͪ;͙ͤΎΌͭΈ ͍ͤ͊͒ͤͫͭ͜͜͜͡Έ  ͜
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͦͫͦ͋͊ͣ ͘͜ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙͙ͤͣ ͔͔ͦ͋ͣ͗ͤͤΎ͙ͣ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͒ͦͫΎ͎͙ͤͯͭ ͍͎ͦ͒ͤ͊ͦͦͦ͟ ͘ ͤ͜΄͙͙ͣ ͍͎ͫͨͪͦͣ͊͒͜Ύ͙ͤ͊ͣ ͍ͪͤ͜Ύ ͙͗ͭͭΎΣ ͔ͦͪͣ͊͘͟Σ ͚ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͔͙ͦ͒ͪ͗͊ͭ ͍ͦͫͭͯ͜Φ 

̂ мфуф ͪͦͼ͜ ͯͻ͍͔͊ͤͦ͡ ˴͍͔ͦͤͤͼ͜Ό ˻˻˹ ͨͪͦ ͍ͨͪ͊͊ ͙͙͙͒ͭͤΣ Ύͦ͟Ό ͍͔ͨͪ΄͔ 
͍ ͫͭͦͪ͜͜͝ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͍͍͎ͨͪ͊ͦͦͦ ͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟ ͍͙ͤ͊͘;͙͊ͫ͡Ύ ͙͔͙ͨͪͦͪͭͭ͜ 
͔͔͍ͤͭͪͫ͜͜ ͙͙͙͒ͭͤ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͭ͊ ͎ͤ͊ͦͦ͡΄͍ͯ͊ͦͫ͡Ύ ͤ͊ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͙͍ͦͫͦ͋ͦ͡͝ 
͙ͭͯͪ͋ͦͭ ͨͪͦ ͔͚͒ͭ͜-͍͍ͤ͊͒͜͜͜͡Φ ˴͡Ό;͍͙ͦͣ ͔ͨͦͦ͗ͤͤ͡Ύͣ ˴͍͔ͦͤͤͼ͜͝ Ί ͍͙ͤ͊ͤͤ͘Ύ 
͍ͨͪ͊͊ ͍ͫ͜ͻ ͔͋͘ ͍͙ͤΎͭͯ͟ ͔͚͒ͭ͜ ͤ͊ ͔ͦ͒ͪ͗͊ͤͤΎ ͍͙ͦͫͭ͜Υ ζ˨͔͍͙ͪ͗͊ ͍͙ͤ͊͘ΌͭΈ 
͍ͨͪ͊ͦ ͙͙͙͒ͭͤ ͤ͊ ͍ͦͫͭͯ͜Φ ˭ ͔ͣͭͦΌ ͍ͨͦͫͭͯͨͦͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͼΈ͎ͦͦ ͍ͨͪ͊͊ ͤ͊ ͍ͦͫͤͦ͜ 
ͤ͊͒͊ͤͤΎ ͍͙ͪͤ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͍͙ͦͤ ͍͙ͨͦͤͤ͜Υ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ΌΣ 
͒ͦͫͭͯͨͤͦΌΣ ͔͋ͦͨ͊ͭͤͦ͘͡Ό ͍ͦͫͭͦ͜Ό ͍ͫ͜ͻ ͔͚͒ͭ͜Τ ͙ͫͨͪΎ͙ͭ ͒ͦ͋ͯͭͭ͘Ό ͔͔ͫͪ͒ͤΈͦ͝ 
͍͙ͦͫͭ͜ ͍ ͙ͪͤ͘͜ͻ ͺͦͪͣ͊ͻΣ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Ί ͭ͊ ͨͪͦͺ͔͚͔ͫͤ͜ 
͍ͤ͊;͊ͤͤΎΤ ͙͙ͪͦ͋ͭ͘ ͝ͻ ͙͍͙͙ͣͦ͗ͣ͡ ͚ ͙͙͒ͦͫͭͯͨͤͣ ͒͡Ύ ͦ͗ͤͦ͟͝ ͙͙͙͒ͭͤΣ ͊ ͭ͊ͦ͗͟ 
͙͙ͪͦͪͦ͋ͭ͘ ͍͍͒ͨͦ͒ͤ͜͜͜ ͊͘ͻ͙ͦ͒Σ Ύ͟-ͭͦ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͔͋ͦ͘͟΄͍ͭͦͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ 
ͤ͊͒͊ͤͤΎΣ ͊͘ ͔͙ͨͦͭͪ͋Σ ͺ͍ͤ͊ͤͫͦͦ͜͝ ͎͙͒ͦͨͦͣͦΤ ͙͙ͪͦ͋ͭ͘ ͒ͦ͋ͯͭͭ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
͙͒ͦͫͭͯͨͤͣ ͒͡Ύ ͍ͫ͜ͻ ͤ͊ ͍ͦͫͤͦ͜ ͍ͪ͊ͻ͍ͯ͊ͤͤΎ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͯ ͋ͯ͒Έ-
Ύ͙͚͟ ͔͒ͦͪ;͙͚ͤ ͫͨͦͫ͋͜η ͭͦ΅ͦ ώнϐΦ 

̂ ͒͊ͤͦͣͯ ͔͒ͦͯͣͤͭ͟͜ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎΣ ΅ͦ ͤ͊Ύ͍ͤͫͭ͜Έ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ ͍ ͙͙͙͒ͭͤ 
Ί ͍ͨ͒ͫͭ͊ͦ͜Ό ͒͡Ύ ͝͝ ͊͘ͻ͙ͫͭͯ ͍͒͜ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝Σ ΅ͦ ͙͙͒ͭͤ͊-͍ͤ͊͒͜͜͡ ͔ͤ ͍͙ͨͦͤͤ͊ 
͙͋ͯͭ ͦ͘͜͡Έ͍ͦ͊ͤͦΌ ͍͒͜ ͍͎ͫͦͦ ͦͭͦ;͔ͤͤΎΣ ͍͒͜ ͍͙͒ͦͣ͜͟ ͚ ͋͊ͭΈ͍͟͜Σ ͍͙ͨͦͤͤ͊ ͙ͣ͊ͭ 
͍ͨͦͤͦͼ͔ͤͤ͜ ͭ͊ ͎͔͒ͤ͜ ͙͗ͭͭΎ ͍ ͤͦͪͣ͊͡Έ͙ͤͻ ͍ͯͣͦ͊ͻΣ ΅ͦ ͙ͫͨͪΎΌͭΈ ͪͦͫͭ͊ͤͤ͘Ό ͝͝ 
͔͍͔ͯͨͤͤͦͫͭ͜ ͍ ͫͦ͋͜ ͭ͊ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͯ;͊ͫͭΈ ͯ ͙͗ͭͭ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ώнϐΦ 
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̊͡Ύͻ͙ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͨͪ͊͊ ͍͙ͪͤ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͤ͊ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜ 
͔͍͍͙͙ͤͨͦͤͦͫͨͪ͊ͤͣ ͙ͦͫͦ͋͊ͣ ͭ͊ ͍͙ͤ͊ͤͤ͘Ύ ͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊Σ ͭͦ͋ͭͦ ͍͙͘;͚͙͊ͤͻ ͍͙ͣ͊ͫͦͻ ΄͟͜͡ Ύ͟ ͙͔͎ͨͪͦͪͭͭͤͦͦ͜Σ ͔͔ͦͪͫͤͦ͟͡ ͍ 
ζ˿͙ͭ͊ͤ͒͊ͪͭͤͻ ͍͙ͨͪ͊͊͡ͻ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͪͤ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͒͡Ύ ͍͍ͤ͊͒͜͜͜͡ηΣ 
͍͔͔͙͊ͭͪ͒͗ͤ͘ͻ ˥͔͔ͤͪ͊͡ΈͤͦΌ ˢ͔ͫ͊ͣ͋͡Ό ˻˻˹ нл ͎ͪͯ͒ͤΎ мффо ͪͦͯ͟Φ ̂ 
͍͙ͨͪ͊͊͡ͻ ͍͙ͤ͊͘;͔ͤͦ ͍͙ͯͣͦΣ ͊͘ Ύ͙͟ͻ ͣ͊Ί ͚͒ͫͤ͘͜Ό͍͙͊ͭͫΎ ͍ͤ͊;͊ͤͤΎ ͍ 
͔͎͍ͤͭͪͦ͊ͤͦͣͯ͜ ͔͔͍͙ͫͪ͒ͦ΅͜Υ 

ω ͍ͤ͊;͊ͤͤΎ ͯ ͍͙͘;͚͙͊ͤͻ ΄ͦ͊͟͡ͻ ͔͔ͨͪ͒͋͊;͊Ί ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͎ͨͦͫͯ͡ 
͔͔ͨͪ͊͒͊͟͡;͍͜ ͭ͊ ͤ͜΄͙ͻ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͙͒ͦͨͦͣ͗ͤ͜ͻ ͎ͨͦͫͯ͡Φ ˽ͦͭͪ͋ͤͦ͜ 
͎͍͙͊ͪ͊ͤͭͯ͊ͭ ͍͍͙͚͒ͨͦ͒ͤ͜͜ ͒ͦͫͭͯͨ ͜ ͒ͦͨͦͣ͗ͤ͜͜ ͎͙ͨͦͫͯ͡Σ ΅ͦ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ 
͍͔͊͒ͦͦͤͤ͘͡Ύ ͔ͨͦͭͪ͋ ͦͫ͋͜ ͘͜ ͙͙ͪͤͣ͘͜ ͺ͙ͦͪͣ͊ͣ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡Τ 

ω ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͍ͦͫͭͯ͜ ͍͍ͤ͊͒͜͜͜͡  ͯ ͔͎͍͙ͤͭͪͦ͊ͤ͜ͻ ͫͭͪͯͭͯͪ͊͟ͻ 
ͣ͊ΌͭΈ ͙͋ͯͭ ͔ͨͦ͊͒ͤ͟͜͡ ͤ͊ ͎͙ͦͪ͊ͤ ͎͊͊͘͡Έͤͦ͝ ͍͙ͦͫͭ͜Τ 

ω ͒ͦ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͍ͫ͜ͻ ͍ͪͤ͜Ύͻ ͔ͤͦ͋ͻ͒ͤͦ͜ ͊ͯ͘͡;͙͊ͭ ͋͊ͭΈ͍ͫ͟͜Έ͟͜ 
͎͙ͪͦͣ͊͒ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͜ ͍͍ͤ͊͒͜͜͡Τ 

ω ͍ͤ͊;͊ͤͤΎͣ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍ͫ͜ͻ ͔͚͒ͭ͜ ͘͜ ͙͙ͪͤͣ͘͜ ͺ͙ͦͪͣ͊ͣ ͭ͊ 
͔ͫͭͯͨͤΎ͙ͣ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡Σ ͔ͦͪͣ͊͘͟ ͚ ͚ͤ͊ͭΎ͗;͙͙ͣΦ 

̂ ζ˿͙ͭ͊ͤ͒͊ͪͭͤͻ ͍͙ͨͪ͊͊͡ͻ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͪͤ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͒͡Ύ 
͍͍ͤ͊͒͜͜͜͡η ͭ͊ͦ͗͟ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ͒͡Ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͤ͊͒͊ͣ͜͜͡ ͙͍͔͚ͣͦ͗ͦͫͭ͡ 
͍ͤ͊;͊ͤͤΎ ͯ ͍͙͘;͚͙͊ͤͻ ΄ͦ͊͟͡ͻ ͔͍͒ͪ͗͊͊ͣ ͔ͤͦ͋ͻ͒ͤͦ͜Υ ͙ͣ͊ͭ ;ͭͦ͜͟ ͍͙ͤ͊͘;͔ͤͯ 
͙ͨͦͭͯ͜͟͡Σ Ύ͊͟ ͍ͯͫ͒ͦͣ͜͡ΌΊͭΈͫΎ ͭ ͊ͨ ͙͚ͪͣ͊ΊͭΈͫΎ Ύ͟ ΄͙ͦ͊ͣ͟͡Σ ͭ͊͟ ͜ ͎ͪͦͣ͊͒ͫΈͫͭ͟͜Ό 
͍ ͼͦͣͯ͜͡Τ ͔͔͊͋ͨ͘͘;͙͙ͭ ͎ͤͯ;ͫͭ͟͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΣ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͙ͤͦͫͭ ͒ͦ 
͙ͤͻ ͍͔͒ͦͨͦͤͤͤΎ ͭ͊ ͙ͣͤ͘͜Τ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͙ͫͦͦ͟Ύ͙͙ͫͤͣ͟͜ ͍ͤ͊;͊͡Έ͙͙ͤͣ 
͔͙ͣ͊ͭͪ͊͊ͣ͜͡Σ ͎͙͙ͤ͊͊ͦ͒ͭ͡ ͚ͨͦͫͭͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͙͊͒͊͟͡;͍͜ ͜ ͤ͊͒͊ͤͤΎ ͣ͝ 
͙͙ͨ͒ͭͪͣ͜͟Φ ˽͙ͪ ͼΈͦͣͯΣ ͍ͦͫͭͤ͜͜ ͍͙ͨͪ͊͊͡ ζ˿͍ͭ͊ͤ͒͊ͪͭ͜η ͍͙ͤ͊͘;͊ΌͭΈΣ ΅ͦ 
͔͍͒ͪ͗͊͊ͣ ͍͊ͪͭͦ ͎͙ͨͪ͊ͤͯͭ ͒ͦ ͚͎ͨͦͫͭͤͦͦ͜ ͔͎͍ͤͭͪͯ͊ͤͤ͜Ύ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͍͊͊͒͘͟͜͡ ͯ ͙͔ͫͫͭͣͯ ͎͊͊͘͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͍ͯͣͦ͘͡ΌΊͭΈͫΎ ͫͭͪͯͭͯͪͤͦ͟Ό ͭ͊ 
͍ͣͫͭͦͦ͘͜Ό ͔ͫͨͼ͙ͺͦ͜͟Ό ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙ͦͤͻ ͎ͨͪͦͪ͊ͣΦ 

̂ ͼͦͣͯ͜͡Σ ͙͚͒͊ͤ ͔͒ͦͯͣͤͭ͟ ͍ͫͭ͊ ͍͍͙ͨͪ͊ͦͣ ͨ͒͐ͪͯͤͭ͜Ύͣ ͒͡Ύ ͙ͪͦͪͦ͋͘͟ 
ͨͦ͒͊͡Έ΄͙ͻ ΄͡Ύͻ͍͜ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͙͔͙ͫͫͭͣ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜ ͙ͦͫͦ͋͊ͣ ͘ 
͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͍͙͊͒͊ͣΦ 

˿ͯ;͊ͫͤ͊ ͍ͦͫͭͤ͜Ύ ͦͤ͟ͼ͔ͨͼ͜Ύ ΅ͦ͒ͦ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ 
͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍͒ͦͪͦ͘ΩΎ ͋ͯ͊͡ ͊͘Ύ͍͔ͤ͊͡ ͤ͊ ζˤ͔͍͚ͫͫͭͤ͜͜ ˴ͦͤͺ͔͔ͪͤͼ͜͝ ͘ ͍͙ͦͫͭ͜ 
ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΥ ͒ͦͫͭͯͨ ͭ͊ Ύͫͭ͟͜ΈηΣ ΅ͦ ͍͙ͨͪͦͦ͒͊ͫ͡Ύ ͊͘ 
͙͙ͨ͒ͭͪͣ͜͟ ̑˹˩˿˴˻ ͍ ˱ͫͨ͊ͤ͜͝ тςмл ;͔͍ͪͤΎ мффп ͪͦͯ͟Φ ˾͔ͯ͘͡Έͭ͊ͭͦͣ 
ͦͤ͟ͺ͔͔ͪͤͼ͜͝ ͙ͫͭ͊͡ ͪͦͪͦ͋͊͘͟ ͚ ͯͻ͍͔͊ͤͤ͡Ύ ζ˿͊͊ͣ͊ͤͫ͟͡Έͦ͟͝ ͔͒͊ͪ͊͟͡ͼ͜͝η ͭ͊ 
ζ˾͊ͣͦ͟ ͚͒͜ ΅ͦ͒ͦ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣηΣ ͯ Ύ͙͟ͻ ͍͙͍͔ͫͭͤͦ͜͡ 
ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ͜ ͙͊ͫ͊͒͘ ΅ͦ͒ͦ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜ ͔͍͍͙͙ͤͨͦͤͦͫͨͪ͊ͤͣ ͙ͦͫͦ͋͊ͣΦ 

́͊͟Σ ͯ ˽͔͔͍ͪ͒ͣͦ͜ ζ˿͊͊ͣ͊ͤͫ͟͡Έͦ͟͝ ͔͒͊ͪ͊͟͡ͼ͜͝η ͊ͤ͊͘͘;͊ΊͭΈͫΎΣ ΅ͦ ͼ͜ 
͒ͦ ͔͙ͯͣͤͭ͟ ͋͊ͯ͘ΌͭΈͫΎ ͤ͊ ͙ͨͪͤͼ͙ͨ͜ ͍͟͡Ό;͔ͤͤΎ ͔͚͒ͭ͜-͍͍ͤ͊͒͜͜͜͡ ͯ 
͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ΄͡Ύͻͦͣ ͍͙ͤ͊ͤͤ͘Ύ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͒͜Ύ͙ͭ ͍ 
ͤ͊ͨͪΎͣ͜ ͍͔ͫͭͦͪͤͤΎ ζ͙̊ͦ͟͡ ͒͡Ύ ͍ͫ͜ͻη ς ͍͊͊͒͘͟͜͡Σ Ύ͟͜ ͦ͋ΩΊ͒ͤͯΌͭΈ ͯͫ͜ͻΣ 
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ͯͪ ͊ͻ͍ͦͯΌͭΈ ͍͒ͣͤͤͦͫͭ͜͜͜Σ ͙ͫͨͪΎΌͭΈ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͚ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͣ ͔ͨͦͭͪ͋͊ͣ ͔͚͒ͭ͜Φ ́͊͊͟ ͙ͨͦͭ͊͜͟͡ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͍ͫ͊͒ͦͦ͟͡Ό 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͎ͫͭͪ͊ͭ͜͝ ͭ͊ ͍ͤͦͦ͝ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;ͤͦ͝ ͙͙ͨͦͭ͜͟͡Σ ΅ͦ ͍͙͎ͣ͊͊Ί 
͙͊ͪ͒ͤ͊͟͡Έͤͦ͝ ͔ͪͺ͙ͦͪͣ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 

˿͔͊ͣ ͤ͊ ͍͙ͦͫͤͦͤͻ ͔ͨͦͦ͗ͤͤ͡Ύͻ ͒͊ͤͦ͝ ˨͔͊ͪ͊͟͡ͼ͜͝ ͋͊ͯ͘ΊͭΈͫΎ ͫͯ;͊ͫͤ͊ 
ͦͤ͟ͼ͔ͨͼ͜Ύ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ΄͙ͦ͟͡ ς ζ΄͙ͦ͟͡ ͒͡Ύ ͍ͫ͜ͻηΦ ͔͚̇ ͔͒ͦͯͣͤͭ͟ ͍͊ͫ͒͘͜;͙͍Σ 
΅ͦ ͍͍ͨͪͦ͒ͦ͗ ͙͍͎ͭͪ͊ͦͦ͡ ;͊ͫͯ ͔͙ͨͪͦ͋ͣ͡ ͡Ό͔͚͒ ͘͜ ͍͙͙ͪͦͯͣͦͣ͘ ͚ ͺ͙͘͜;͙͙ͤͣ 
͍͙͊͒͊ͣ ͯͫ͊͒ͤ͟͡Ό͍͙͊ͫ͡Έ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ Ύ͔͟ 
ͦͤ͟ͼ͔͍ͤͭͪͯ͊ͦ͡ ͍ͦͫͤͦͤͯ ͍͎ͯ͊ͯ ͤ͊ ͔ͤ͒ͦ͊͜͟͡ͻΣ ͊ ͔ͤ ͤ͊ ͔ͨͦͭͤͼ͚͙ͤ͜ͻ ͙͍ͣͦ͗ͦͫͭ͡Ύͻ 
ͼ͙ͻ ͦͫ͋͜Φ ˱ͤ͟͡Ό͙͍ͤ͘͜ ΄͙ͦ͟͡ ͣ͊ΌͭΈ ͔ͤ ͙͡΄͔ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͙ͫͦͦ͟Ύͫͤͦ͟͜Ό 
͍ͦͫͭͦ͜Ό ͍ͫ͜ͻ ͔͚͒ͭ͜Σ ͊ ͚ ͙ͫͨͪΎ͙ͭ ͔ͯͫͯͤͤͤΌ ͙͙͒ͫͪͣͤ͊͟͜ͼ͚͙ͤ͜ͻ ͍ͯͫͭ͊ͤͦͦ͟ ͜ 
͍ͤ͊ͫͭͪͦ͝Σ ͍ͫͭͦͪΌ͍͙͊ͭ ͙ͫͨͪΎ͙͍ͭͯ͡ ͊ͭͣͦͫͺ͔ͪͯ ͯ ͎ͪͦͣ͊͒͊ͻ ͭ͊ ͍͙ͪͦͭͯ͘͟ 
ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͣͤ͘͜ΌΌ;͙ ͔͔͙͍͙ͨͪͫͨͭ͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͯͫͭͪͦΌΦ 

˨͊ͤ͜ ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͔͙͒ͦͯͣͤͭ͟ ͙͒ͭͯ͟ΌͭΈ ͤ͜΄͙ͣ ͪ͊ͤ͊ͣ͟͝ ͨͪͦ ͙ͣͤ͘͜  ͍ͯͫ ͜ͻ 
ͫͺ͔ͪ͊ͻ ͙͗ͭͭΎΣ Ύ͟͜ ͋ ͍͙ͤ͊͒͊͊͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͡Ό͒Ύͣ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ  ͯͭͦͣͯ 
;͙ͫ͜͡ ͚ ͒ͭ͜Ύͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͙͋ͪ͊ͭ ͙͍͊ͭͤͯ͟ ͯ;͊ͫͭΈ ͯ ͫͯͫͨ͜͡Έ͚ͤ͜ 
͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͙͍͙ͦͭͪͣͯ͊ͭ ͎͙ͨͦͫͯ͡ ͤ͊ ͍ͪͤ͜͜ ͘ ͤ͜΄͙͙ͣΦ ˭͍͙;͚͊ͤͦΣ ΅ͦ ͼ͔ ͭ͊ͦ͗͟ 
ͫͭͦͫͯΊͭΈͫΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Φ ̂ͪ͊ͤ͊͟͝ ͔ͤ Ί ͍͙ͤΎͭͦͣ͟Φ 

̂ͪ͊ͤ͊͟͝ ΅͔ ͒ͦ мффм ͪͦͯ͟Σ ͔͔͍ͨͪ͋ͯ͊Ό;͙ ͯ ͫ͊͒͟͜͡ ˿˾˿˾Σ ͔͙͍͒͊ͪ͊ͭͤͦ͟͡ 
͍͙ͤ͊͊͘͡ ͍ͦͫͤͦͤ͜ ͣ͗ͤ͊ͪͦ͒ͤͦ͜-͍͍ͨͪ͊ͦ͜ ͔͙͒ͦͯͣͤͭ͟ ͍ͫͭͦͫͦͤͦ ͦͫ͋͜ ͘ ͔͔ͦ͋ͣ͗ͤͦΌ 
͙͗ͭͭΊ͒͜Ύ͡Έͤͫͭ͜ΌΦ ˻͒ͤ͊͟Σ ͯ ͼ͔͚ ͔ͨͪͦ͒͜Σ Ύ͟ ͊ͤ͊͘͘;͊Ί ˹Φ ˶ ͍͙͊ͪ;͔ͤͦ͟Σ ͔͍͒ͪ͗͊ͤ͊ 
͙ͨͦͭ͊͜͟͡ ͙̂ͪ͊ͤ͟͝ ͣ͊͊͡ ͔͔͍ͨͪ͊͗ͤͦ ͔ͦͣͨͤͫ͊͟ͼ͚͙͚ͤ͜ ͻ͔͊ͪ͊ͭͪ͟Σ ͊͘ͻ͙ͦ͒ ͼ͜Ί͝ 
͙͙ͨͦͭ͜͟͡ ͦͤ͟ͼ͔͍͙ͤͭͪͯ͊ͫ͡Ύ ͤ͊ ͔ͤͤ͊͘;͚ͤ͜ ͺ͍͚ͤ͊ͤͫͦ͜͜ ͒ͦͨͦͣͦ͘͜ ͭ͊ ͤ͊͒͊ͤͤ͜ 
͔͍͙ͨͤͻ ͎ͨͦͫͯ͡Φ ˭͍͊͒͊ͤͤΎ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ͙͗ͭͭΊ͍͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒ͦ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͭ͊ ͔ͨͦͭͪ͋ ͦͫ͋͜ ͘͜ ͨͦͪͯ΄͔ͤͤΎ͙ͣΣ Ύ͟ ͍͙ͯͣͦ ͝ͻͤΈͦ͝ ͯͫͨ͜΄ͤͦ͝ 
͔͎ͤͭͪ͊͜ͼ͜͝  ͍ͫ ͯͫͨ͜͡Έ͍ͫͭͦΣ ͍ͤ͊ͭ͜Έ ͔ͤ ͺͦͪͣͯ͡Ό͍͊ͦͫ͡ΎΦ 

˭ ;͊ͫͯ ͙ͪ͊ͭͺ͊͜͟ͼ͜͝ ̂ͪ͊ͤͦ͟͝Ό ˴͍͔ͦͤͤͼ͜͝ ˻˻˹ ͨͪͦ ͍ͨͪ͊͊ ͙͙͙͒ͭͤ 
͚ͤ͊͋͜͡Έ΄͎ͦͦ ͍͙ͤ͊ͤͤ͘Ύ ͭ͊ ͨͦ΄͙͔ͪͤͤΎ ͍ͤ͊͋ͯ͊Ί ͫͦͼ͊͜͡Έͤ͊ ͔ͣͦ͒͡Έ ͫͯͫͨ͜͡Έ͎ͤͦͦ 
͋ͯͭͭΎΣ ΅ͦ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͙͒ͦͭͪͣ͊ͤͤΎͣ ͍ͨͪ͊ ͡Ό͙͙͒ͤΦ ˹͊ͪ͊͘͜ ͙ͪͦ͊͒͘͡ ͍͒ͦͪͦ͘ΩΎ 
͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ Ύ͟ ͫͦͼ͊͜͡Έͤ͊ ͔ͨͪͦ͋ͣ͊͡Σ ͊ ͔ͤ Ύ͟ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 
ˢ͔͒͗Σ ͔͋ͪͯ;͙ ͒ͦ ͍͎͙ͯ͊Σ ΅ͦ ͍ͫ͜ ͡Ό͙͒ ͪͤ͘͜͜ ͍͒͜ ͙͙ͨͪͪͦ͒Σ ͫͦͪ͟͜΄͔ ͫͦͼͯͣ͜ ͔ͤ 
͍ͫͭͦͪΌΊ ͎ͭͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ Ύ͔͟ ͋ ͎ͣͦͦ͡ ͍͊͒ͦͦ͘͡Έ͙͙ͤͭ ͔͙ͨͦͭͪ͋ ͡Ό͔͚͒-
͍͍ͤ͊͒͜͜͜͡Σ ͔ͦͪͣ͊͘͟ ͍͙ͻ͍͙ͦ͊ͭ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙ͤͻ Ύ͟ ͒ͦ ͡Ό͔͚͒ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣΣ ͙͙ͪͦͪͦ͋ͭ͘ ͍͍͒ͨͦ͒ͤ͜͜͜ ͍͙͙ͪͦ͋ͤ;͜ ͙ͤͦͪͣΣ ͍͙͊͒͊ͨͭͯ͊ͭ ͊ͪͻ͔ͭͭͯͪͯ͜͟ 
ͣͫͭ͜κ͔͙ͫ͡΅ ͭ͊ ͭͪ͊ͤͫͨͦͪͭͤ͜ ͙͊ͫͦ͋͘Φ ˨͡Ύ ͫͦͼ͊͜͡Έͤͦ͝ ͔ͣͦ͒͜͡ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͋ͯͭͭΎ 
͚ͤ͊͋͜͡Έ΄ ͙͚ͨͪͤΎͭͤͦΌ Ί ͤ͜͟͡Ό͘͜ΎΣ ͔ͦͪͣ͊͘͟ ͤ͜͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜Φ ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
˴ͦͤͼ͔ͨͼ͜͝ ͍͙ͪͦͭͯ͘͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͤ͜͟͡Ό͙͍͔ͤ͘ ͍ͤ͊;͊ͤͤΎ ς ͼ͔ 
͔͙͚ͦͣͨͫͤ͟͟͡ ͨͪͦͼ͔ͫ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ ͒ͭ͜Ύͣ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ΄͡Ύͻͦͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͝ͻ ͍ͤ͊;͊ͤͤΎ  ͍
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͤ͊ ͍ͦͫͤͦ͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͦͫͦ͋ͫͭͫͤͦ͜-
ͦͪ͜Ί͍͙ͤͭͦ͊ͤͻ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͙ͭ͊͟ͻ ͔͚͒ͭ͜Φ ˱ͤ͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜ ς ͎ͤͯ;͊͟Σ 
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͙͍͍ͤ͒͒ͯ͊ͦ͊ͤ͊͘͜͜͜͡ ͙͔ͫͫͭͣ͊ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ 
͍͙ͪͦͭͯ͘͟ ͍ ͍ͯͣͦ͊ͻ ͍ͣ͊ͫͦͦ͝ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡ ͊͘ ͣͫ͜ͼ͔ͣ ͙͍ͨͪͦ͗͊ͤͤΎΦ 
˹͍͊;͊ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͊͘ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͙ͤͣ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙ͨ͊ͤ͊ͣ͡ ͭ͊ 
͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͔͙ͣ͒ͦ͟-ͫͦͼ͊͜͡Έ͙ͤͣ ͭ͊ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͍ͫͯͨͪͦͦ͒ͦͣΦ 
˱ͤ͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜ ͔͔ͨͪ͒͋͊;͊Ί ͍͔ͫͭͦͪͤͤΎ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ Ύ͔͟ ͋ 
͍͍͒ͨͦ͒͊ͦ͜͜͡ ͔ͨͦͭͪ͋͊ͣ ͜ ͙͍ͣͦ͗ͦͫͭ͡Ύͣ ͦ͗ͤͦ͟͝ ͙͙͙͒ͭͤΣ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͝͝ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Φ ˻͍͙͙ͫͤͦͤͣ ͙ͨͪͤͼ͙͙ͨ͊ͣ ͍͙ͪͦͭͯ͘͟ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ΊΥ 
ω ͍ͤ͊ͯͦͫͭ͟͜Έ όͪͦͪͦ͋͊͘͟ ͔͔͙ͭͦͪͭͦ͟-͔͎ͣͭͦ͒ͦͦ͜͡;͙ͤͻ ͍ͦͫͤͦ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ 
͍ͤ͊;͊ͤͤΎΣ ͎ͨͪͦͪ͊ͣͤͦ-͔͙ͣͭͦ͒;͎ͤͦͦ ͔ͤͫͭͪͯͣͤͭ͊ͪ͜͜ΌΣ ͊ͤ͊͘͜͡ ͜ 
͙͎ͣͦͤͭͦͪͤ͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΣ ͦͼͤ͊͜͟ 
͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ΅ͦ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ 
͙͙͍͎ͨͦͭͤͦͦ͘ ͔ͪͯ͘͡Έͭ͊ͭͯΣ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͔ͤ͊͗ͤͦ͘͡͝ ͔͔͙͙ͫͨͪͭ͘͟ύΤ 

ω ͙͔ͫͫͭͣͤͫͭ͜Έ ό͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ ͤ͊ͫͭͯͨͤͦͫͭ͜ ͣ͗͜ ͍ͪͤ͜Ύ͙ͣ ͍͙ͦͫͭ͜Υ 
ͪ͊ͤͤΎ ͎͒ͦͨͦͣͦ͊ ς ͒ ͦ΄͟͜͡Έͤ͊ ͍ͦͫͭ͊͜ ς ͘ ͎͊͊͡Έͤ͊ ͔͔ͫͪ͒ͤΎ ͍ͦͫͭ͊͜ύΤ 

ω ͍͙͍͊ͪ͊ͭͤͫͭ͜͜ΈΣ ͔ͦͪ͟͟ͼ͚ͤ͊͜ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ό͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͙ͦͫͦ͋ͫͭͫͤͦ͜-
ͦͪ͜Ί͍͎ͤͭͦ͊ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ  ͍ ͔ͦͣͨͫ͟͟͜͡ ͘ ͔ͦͪ͟͟ͼ͚ͤͦ͜-
͍͙͍ͪͦ͊͘͡ΈͤͦΌ ͪͦ͋ͦͭͦΌ ͒͡Ύ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͫͦͼ͊͜͡Έͤͦ-͍ͦͫͭͤ͜͜ͻ ͔ͨͦͭͪ͋Σ 
͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ ͫͦͼ͊͜͡Έͤͦ-͍ͭͪͯ͒ͦͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝Σ ͔͎ͤͭͪ͊͜ͼ͜͝ ͍ 
ͫͯͫͨ͜͡Έ͍ͫͭͦ ͔͚͒ͭ͜ ͘͜ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟, ͯ ͭͦͣͯ 
;͙ͫ͜͡ ͔͚͒ͭ͜-͍͍ͤ͊͒͜͜͜͡ύΤ 

ω ͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜Ύ ό͚͔͒ͫͤͤͤ͘͜Ύ ͙ͦͫͦ͋ͫͭͫͤͦ͜-ͦͪ͜Ί͍͎ͤͭͦ͊ͤͦͦ 
ό͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦΣ ͙͒ͺ͔͔ͪͤͼ͚͍͎ͦ͊ͤͦͦ͜ ͨ͒͜ͻͦ͒ͯύύΤ 

ω ͫͦͼ͊͜͡Έͤ͊ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͫͣ͜Ω͝ ό͍͙ͻ͍ͦ͊ͤͤΎΣ ͍ͤ͊;͊ͤͤΎ  ͚ ͍͙ͪͦͭͦ͘͟ 
͙͙͙͒ͭͤΤ ͍͔ͫͭͦͪͤͤΎ ͔͙ͤ͊͗ͤ͡ͻ ͍ͯͣͦ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͝͝ ͙͙ͨͪͪͦ͒ͤͻ 
͔͚͒͋ͤͦͫͭ͘͜Σ ͯ;͊ͫͭΈ ͯ ͍ͤ͊;͊͡Έͤͦ-͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦͣͯ͜ ͨͪͦͼ͔ͫ͜ύΤ 

ω ͍ͣ͗͒ͦͣ͜͜;͊ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͭ͊ ͫͦͼ͊͜͡Έ͔ͤ ͔͍ͨ͊ͪͭͤͪͫͭͦ ό͙ͦͦͪ͒ͤ͊͟ͼ͜Ύ ͚͒͜ ͙ͪͤ͘͜ͻ 
͍͍͒ͦͣͫͭ͜Σ ͫͦͼ͊͜͡Έ͙ͤͻ ͙ͤͫͭͭͯ͜ͼ͚͜Σ ͫͯ͗͋͡ ͘ ͔ͣͭͦΌ ͙ͦͨͭͣ͊͘͜ͼ͜͝ ͨͪͦͼ͔ͫͯ 
͍ͦͫͭͤ͜Έͦ͝ ͔͎ͤͭͪ͊͜ͼ͜͝ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣύ ώмϐΦ 
˹͙͍ͦͪͣ͊ͭͤͦ-͍͍͔ͨͪ͊ͦ ͔͎ͪͯ͡Ό͍͊ͤͤΎ ͍͙͒ͤͦͫͤ͜ ͯ ͫͺ͔ͪ͜ ͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ ͭ͊ 

ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͙ͤͦ͘͟Ό ͙͍͙ͤͦͪͣ͊ͭͤͻ ͍͊ͭ͟͜ Ύ͟ 
͎͊͊͘͡Έ͎ͤͦͦ, ͭ͊͟ ͜ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎΦ ˻͍͙͙ͫͤͦͤͣ ͔͔ͫͪ͒ ͎͊͊͘͡Έ͙ͤͻ Ί 
͙ͤͦͪͣ ˴͙ͦͤͫͭͭͯͼ͜͝ ͙̂ͪ͊ͤ͟͝Σ ͊ ͔ͫ͊ͣ ς ͫͭ͊ͭͭ͜ нмΣ нн ͭ͊ нп ˴͙ͦͤͫͭͭͯͼ͜͝ ͙̂ͪ͊ͤ͟͝Σ 
Ύ͟͜ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͍ͪͤͫͭ͜͜Έ ͡Ό͔͚͒ ͯ ͍ͨͪ͊͊ͻΣ ͍ͨͪ͊ͦ ͎ͦ͗ͤͦͦ͟ ͤ͊ ͍͜͡Έ͙͚ͤ 
͍͙ͪͦͭͦ͘͟ ͍ͫͦΊ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͔͙ͤ͒ͦͨͯͫͭͣͫͭ͜Έ ͋ͯ͒Έ-Ύ͙͟ͻ ͙͍͔͍ͨͪ͜͡͝ ;͙ 
͔͔ͦ͋ͣ͗ͤΈ ͔͊͗ͤͦ͘͡ ͍͒͜ Ύ͙͟ͻ ͙͋ ͭͦ ͔ͤ ͋ͯͦ͡ ͦͤ͊͘͟Σ ͊ ͭ͊ͦ͗͟ ͫͭΦ ро ˴͙ͦͤͫͭͭͯͼ͜͝ 
͙̂ͪ͊ͤ͟͝Σ ͎͒ͤͦ͘͜ ͘ Ύͦ͟Ό ͔ͦ͗ͤ͟ ͣ͊Ί ͍ͨͪ͊ͦ ͤ͊ ͍ͦͫͭͯ͜Φ 

с ͙ͨͤ͡Ύ нлмл ͪͦͯ͟ ͙͚ͨͪͤΎͭͦ ˭͊ͦͤ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍͔͔ͤͫͤͤΎ ͣͤ͘͜ ͒ͦ 
͔͒Ύ͙͟ͻ ͍͊ͦͤͦ͒͊͘͟;͙ͻ ͍͊ͭ͟͜ ͙̂ͪ͊ͤ͟͝ ͘ ͙ͨͭ͊ͤΈ ͍͙ͦͫͭ͜ ό΅ͦ͒ͦ ͍͔ͫͭͦͪͤͤΎ 
͔͙ͤ͊͗ͤ͡ͻ ͍ͯͣͦ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ύηΣ Ύ͙͚͟Σ ͔ͦͪͣ͊͘͟Σ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ 
͍͙ͪ͜΄͔ͤͤΎ ͔ͨͪͦ͋ͣ͡ ΅ͦ͒ͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ 
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͒ͭ͜Ύͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͊ ͔ͫ͊ͣΥ мύ ͍ ͙ͤ͊͘;͔ͤͦ ͔͔͍͙ͨͪ͒ͯͣͦ ͒͡Ύ 
͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͦͭ͜͟͡ ͒͡Ύ ͼ͜Ί͝ ͔͎͊ͭͦͪ͟͜͝ ͔͚͒ͭ͜Τ нύ ͤ ͊͒͊ͤͦ 
͍͍͙͚ͨͪ͊ͦ ͫͭ͊ͭͯͫ ͤ͜͟͡Ό͙͍ͤͦͣͯ͘ ͍ͤ͊;͊ͤͤΌΤ ͔͔ͨͪ͒͋͊;͔ͤͦ ͭ͊ͯ͟ ͺͦͪͣͯ 
͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΣ Ύ͟ ͔ͫͨͼ͊͜͡Έ͙͚ͤ ͊ͫ͟͡ ͒͡Ύ ͔͚͒ͭ͜Σ Ύ͟͜ ͔ͨͦͭͪ͋ͯΌͭΈ 
͔ͦͪ͟͟ͼ͜͝ ͺ͙͘͜;͎ͤͦͦ ͭ͊ ό͊͋ͦύ ͍͎ͪͦͯͣͦͦͦ͘ ͍͙ͪͦͭͯ͘͟Τ оύ ͍͙ͤ͊͘;͔ͤͦ ͍͙͚ͤͦ ͙ͭͨ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ς ͍ͤ͊;͊͡Έͤͦ-͔ͪ͊͋ͭ͊͜͜͡ͼ͚͙͚ͤ͜ ͼ͔ͤͭͪΦ ˽͔ͪͦͭΣ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͙͚͒͊ͤ ͊ͦͤ͘͟ ͯͫ ͔ ͗ ͙ͭ͊͟ ͙͊͘͡΄͙͍ ͎͋͊͊ͭͦ ͔͍͙ͤͪ͜΄͔͙ͤͻ ͙ͨͭ͊ͤΈΣ 
͔ͦͪͣ͊͘͟  ͚͙ͭͻΣ ΅ͦ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͙͍ͣͦ͗ͫͭ͜͡Ό ͒ͦ͋ͯͭͭ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͔͎͊ͭͦͪ͟͜ΊΌ 
ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΦ м ͍͗ͦͭͤΎ нлмл ͪͦͯ͟ ͤ͊͊ͦͣ͘͟ ˸ͤͫͭͪ͊͜͜ 
͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝ ͍͔͔͊ͭͪ͒͗ͤͦ͘ ˴ͦͤͼ͔ͨͼ͜Ό ͍͙ͪͦͭͯ͘͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ 
͍͙ͦͫͭ͜Σ Ύͦ͟Ό ͔͔ͨͪ͒͋͊;͔ͤͦ ͍͙ͤ͊͘;͔ͤͤΎ ͙͔͍ͨͪͦͪͭͭ͜͜ ͔͍͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡ ͯ 
ͫͺ͔ͪ͜ ͍͙ͦͫͭ͜ ͍ ;͙͊ͫͭͤ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙ͦͤͫͭͭͯ͟ͼ͚͙ͤ͜ͻ ͍ͨͪ͊ ͜ ͔͍͙͒ͪ͗͊ͤͻ 
͎͚͊ͪ͊ͤͭ͜ ͒ͭ͜Ύͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΤ ͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ 
͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͭ͊ ͫͦͼ͊͜͡Έͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͔͚͒ͭ͜ ͘ 
ͦͫͦ͋͡ ͙͍͙͙ͣ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ΄͡Ύͻͦͣ 
͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͔ͦͪͣ͊͘͟Σ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΤ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤͦͦ͝ ͺͦͫͦ͜͡ͺ͜͝ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ΅ͦ͒ͦ ͙͙͍͎ͨͦͭͤͦͦ͘ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ 
͔͚͒ͭ͜ ͭ͊ ͦͫ͋͜ ͘͜ ͨͦͪͯ΄͔ͤͤΎͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟  ͚͜ ͍ͤ͊͒ͤͫͭ͜͜͡ΌΦ  

˽͎ͪͦͪ͊ͣ͊ ζ˱ͤ͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜η ˤ͔ͫͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͺͦͤ͒ͯ ζ˴ͪͦ͟ ͊͘ 
ͪͦͦͣ͟͟η ͔͔ͨͪ͒͋͊;͊Ί ͭ͊͟͜ ͎ͨͪͦͪ͊ͣͤ͜ ͼ͜͜͡ ͭ͊ ͔͎ͫͭͪ͊ͭ͜ΌΣ ͫͨͪΎ͍ͣͦ͊ͤͯ ͤ͊ ͪͦͪͦ͋ͯ͘͟ 
͔ͺ͔͙͍ͭͤͦ͟͝ ͔ͣͦ͒͜͡ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͋ ͔͔͊͋ͨ͘͘;͍ͯ͊͊͡ ͯͫͨ͜΄͔ͤ ͍ͤ͊;͊ͤͤΎ 
͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍ ͍ͯͣͦ͊ͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡ 
͊͘ ͔ͤ͊͗ͤͦ͡͝ ͙͙ͨ͒ͭͪͣ͜͟ ͤ͜΄͙ͻ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͜ ͋͊ͭΈ͍͟͜Φ 

ˤ͔ͫͯͪ͊ͤͫ͟͝Έ͙͚͟ ͺͦͤ͒ ζ˴ͪͦ͟ ͊͘ ͪͦͦͣ͟͟ηΣ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͨ͒͜ͻ͒͜ 
͔͍ͨ͊ͪͭͤͪͫͭ͊ ͘ ͔͍͙͙͒ͪ͗͊ͤͣ ͭ͊ ͎ͪͦͣ͊͒ͫΈ͙͙ͣ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ  ͍͔ͪ͊͊͘͜͡ͼ͜͝ 
͎͙ͨͪͦͪ͊ͣ ζ˱ͤ͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜ηΦ 

˨͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͭ͊͟͜ ͔͎ͫͭͪ͊ͭ͜͝Υ ͔͎͙ͭͪͤͤ͜ ͒͡Ύ 
͍͙ͻ͍͔͍ͦ͊ͭ͜͡ ͒ͦ΄͟͜͡Έ͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͜ ͍;͙͔͍ͭ͜͡ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡Σ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ ͘ ͒ͭ͜Έ͙ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΤ 
ͦͤͫͯ͟͡Έͭ͊ͼ͜͝Σ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͍͙ͪ͜΄͔ͤͤΎ ͔͙ͦͤͪͭͤ͟͟ͻ ͔ͨͪͦ͋ͣ͡ ;͙ ͙ͨͭ͊ͤΈΣ 
ͨͦΩ͍Ύ͙͊ͤ͘ͻ ͘͜ ͔ͪ͊͊͘͜͡ͼ͜ΊΌ ͔ͣͦ͒͜͡ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Τ ͔͎͙ͭͪͤͤ͜ ͒͡Ύ ͍͙͊͒͊͟͡;͍͜ 
͍͙΅͙ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͊͘ ͔ͫͨͼͯͪͫͦͣ͟ ζ˭͊ͯ͡;͔ͤͤΎ ͔͚͒ͭ͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣηΤ ͔͎͙ͭͪͤͤ͜ ͒͡Ύ ͔͍͙͍ͪͤ͟͜͟͜ ͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡ ͘ ͙ͨͭ͊ͤΈ 
͍͔ͫͭͦͪͤͤΎ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͍ ͍ͯͣͦ͊ͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ 
͊͊͒ͯ͘͟͡Τ ͪͦͪͦ͋͊͘͟Σ ͍͙͒͊ͤͤΎ ͔͙ͣͭͦ͒;͙ͤͻ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔͍ͣ͊ͭͪ͊͜͜͡Σ Ύ͟͜ 
͋͊ͯ͘ΌͭΈͫΎ ͤ͊ ͔ͨͦͭͪ͋͊ͻ ͭ͊ ͔͔ͤͭͪͫ͊͜ͻ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ 
ͭ͊ ͝ͻͤ͜ͻ ͔͚ͫͣ͜Τ ͪͦͪͦ͋͊͘͟ ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͒ͦͫ͒͗ͤ͜͡ΈΤ ͍͙ͪͦͭͦ͘͟ ͔͍ͨ͊ͪͭͤͪͫͭ͊ ͘ 
ͤ͜΄͙͙ͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣΣ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ ͯ ͫͦͼ͊͜͡Έ͚ͤ͜ ͜ ͔͙ͣ͒;͚ͤ͜ ͎͊ͯ͘͡Ύͻ ΅ͦ͒ͦ 
͍͔͊͒ͦͦͤͤ͘͡Ύ ͔ͨͦͭͪ͋ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΦ 

˨͜Ό;͙ͣ ͫͯ;͙͊ͫͤͣ ͔ͨͪͦͭͦͣ͟ ͍ ̂ͪ͊ͤ͟͜͝ Ί ͔ͨͪͦͭ͟ ζ˱ͤ͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜ ͒͡Ύ 
͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍ ̂ͪ͊ͤ͟͜͝η ό͔ͭͪͣͤ͜ ͔ͪ͊͊͘͜͡ͼ͚͜Υ 
2007ςнлмо ͙ͪͦ͟ύ ͊͘ ͙͙ͨ͒ͭͪͣ͜͟ ˴͊ͤ͊͒ͫΈͦ͟͝ ˢ͎͔ͤͼ͜͝ ͘ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͍͙ͪͦͭͯ͘͟Φ 
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˸͔ͭͦΌ ͔ͨͪͦͭͯ͟ ΊΥ ͙͔ͨͦͫͤͤ͡Ύ ͎ͪͦͣ͊͒ΎͤͫΈ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͨͦͪ͊͟΅͙͙ͭ 
͙ͨͦͭͯ͜͟͡Σ ͍ͨ͊ͤͯ͊ͤͤ͡ΎΣ ͙͍ͦͦͪ͒ͤͯ͊ͤͤ͟Ύ  ͚ ͤ͊͒͊ͤͤΎ ͫͦͼ͊͜͡Έ͙ͤͻ ͎ͨͦͫͯ͡Σ  ͯ
͔ͣ͗͊ͻ ͦͤ͟ͼ͔ͨͼ͜͝ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ΅ͦ͒ͦ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ 
͔͙ͨͦͭͪ͋͊ͣ ͭ͊ ͝ͻͤ͜ͻ ͔͚ͫͣ͜Φ ˽͎͍͙͚ͪͦͤͦͦ͊ͤ͘ ͍͙͍ͨ͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔ͨͪͦͭͯ͟ 
ͨͦ͡Ύ͎͊Ί ͯ ͣ͘͜ͼ͔ͤͤͤ͜ ͎ͪͦͣ͊͒ΎͤͫΈ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͚ ͔͚ͯ͒ͦͫͦͤ͊ͤ͟͜͡ ͙ͨͦͭ͜͡ͼ͜Σ 
΅ͦ ͙ͫͨͪΎ͙͔ͭͣ ͺ͍ͦͪͣͯ͊ͤͤΌΣ ͙ͨ͒ͭͪͣ͜ͼ͜ ͭ͊ ͍͙ͪͦͭͯ͘͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͒͡Ύ 
͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͭ ͊͝ ͻͤͣ͜ ͫͣ͜ΩΎͣΦ 

˾͔͍͊ͦ͊ͤ͘͜͜͡ ͔͙ͨͪͦͭ͟ ς ͼ͔ ͍͔ͫͭͦͪͤͤΎ ͙ͫͨͪΎ͙͍͎ͭͦͦ͡ ͍͊ͦͤͦ͒͊͘͟;͎ͦͦ 
ͨͦ͡Ύ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔ͣͦ͒͜͡ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ό͔ͭͪͣͤ͜ 
͔ͪ͊͊͘͜͡ͼ͚͜Υ ͫ͜;͔ͤΈ ς ͎͔ͪͯ͒ͤΈ нллу ͪͦͯ͟ύ ͊͘ ͙͙ͨ͒ͭͪͣ͜͟ ˸͎͗ͤ͊ͪͦ͒ͤͦͦ͜ ͺͦͤ͒ͯ 
ζˤ͔͒ͪͦ͒͗ͤͤ͜ΎηΦ ˽͔ͪͦ͋ͣ͊͡Σ ͤ͊ ͍͙ͪ͜΄͔ͤͤΎ Ύͦ͟͝ ͫͨͪΎ͍ͣͦ͊ͤͦ ͔ͨͪͦͭ͟ ς ͼ͔ 
͍͒ͫͯͭͤͫͭ͜͜Έ ͙ͫͨͪΎ͙͍͎ͭͦͦ͡ ͍͊ͦͤͦ͒͊͘͟;͎ͦͦ ͨͦ͡Ύ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͤ͜͟͡Ό͙͍ͤͦ͘͝ 
͔ͣͦ͒͜͡ ͍͙ͦͫͭ͜ ό͔ͣͦ͒͜͡Σ ͊͘ Ύͦ͟͝ ͙͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͙ͦͭͪͣͯΌͭΈ 
Ύ͔ͫͤ͟͜ ͍ͤ͊;͊ͤͤΎ ͍ ͍ͯͣͦ͊ͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ ͊͊͒ͯ͘͟͡ύΦ 

˸͔ͭͦΌ ͔ͨͪͦͭͯ͟ ζ˿͍͔ͭͦͪͤͤΎ ͔ͪͫͯͪͫͤͦ-ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͼ͔͍ͤͭͪ͜ ͒͡Ύ 
͋͊ͭΈ͍͟͜ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣη Ί ͤ͊͒͊ͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͋͊ͭΈ͊ͣ͟ 
͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͙ͫͭ͊ͭ ͔͔͙͙ͦͣͨͭͤͭͤͣ͟ ͊͘ͻ͙͙͙ͫͤ͊ͣ͟ ͍ͨͪ͊ 
͍ͫͦ͝ͻ ͔͚͒ͭ͜Σ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͼ͙ͻ ͍͙ͤ͊;ͦ͟ ͯ ͍͒ͫͭͦ͜Ό͍͊ͤͤ͜ 
͍ͨͪ͊͊ ͙͙͙͒ͭͤ ͤ͊ ͍͙͚ͪͤ͜ ͒ͦͫͭͯͨ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜Σ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔ͦͤͦͣ͟͜;ͤͦ͝ 
ͭ͊ ͫͦͼ͊͜͡Έͤͦ͝ ͔͔ͤ͊͗ͤͦͫͭ͘͜͡ ͔͚͒ͭ͜ ͯ ͚ͣ͊͋ͯͭͤΈͦͣͯΦ 

˽͔ͪͦͭ͟ ζˤ͍͔ͨͪͦ͊͒͗ͤͤΎ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝η όнллт ͪ͜͟ύΦ 
˸͔ͭͦΌ ͔ͨͪͦͭͯ͟ Ί ͍͙ͪͦͭͦ͘͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔ͣͦ͒͜͡ ͍͙ͦͫͭ͜ ΄͡Ύͻͦͣ ͍͔ͫͭͦͪͤͤΎ 
͔ͫͨͼͯͪͫͯ͟ ͒͡Ύ ͔͍͙͍ͪͤ͟͜͟͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͍ͫͨͨͪ͊͜ͼ͜ ͘ 
͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͙ͨͫͻ͎ͦͦͦ͡-͔͙ͣ͒ͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͦͤͫͯ͟͡Έͭ͊ͼ͚͜ ό˥́˸˽˴ύ ͭ͊ 
͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͍͊ͫͦ͋͘͜ ͍ͣ͊ͫͦͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ 

˻͍ͫͤͦͤ͊ ͔ͣͭ͊ ͔ͨͪͦͭͯ͟ ζ˥ͪͦͣ͊͒ΎͤͫΈ͊͟ ͍ͦͫͭ͊͜ ς ̂ͪ͊ͤ͊͟͝η ͨͦ͡Ύ͎͊Ί  ͍
ζ͍͙ͨ͒͜΅͔ͤͤ͜ ͍ͪͤ͜Ύ ͎ͪͦͣ͊͒ΎͤͫΈͦ͟͝ ͍ͦͫ͜;͔ͤͦͫͭ͜ ͣͦͦ͒͜͡ ͙̂ͪ͊ͤ͟͝ ΄͡Ύͻͦͣ 
͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͘ ͎ͪͦͣ͊͒ΎͤͫΈͦ͟͝ ͍͙ͦͫͭ͜ ͍ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͙̂ͪ͊ͤ͟͝ηΦ ˴͔͙͙ͦͤͪͭͤͣ͟ ͍͊͒͊ͤͤ͘Ύ͙ͣ 
͔ͨͪͦͭͯ͟ Ί ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ ͘ ͎ͪͦͣ͊͒ΎͤͫΈͦ͟͝ 
͍͙ͦͫͭ͜ ͭ͊ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜  ͔͎͎ͯͨ͒͊ͦ͜;͙ͤͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͭ͊ 
͙ͤͫͭͭͯͭ͊͜ͻ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Φ 

͔͚́ͪͭ͜ ͔ͦͣͨͦͤͤͭ͟ ζ˽͙͍ͪͫͭͦͫͯ͊ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡ ͘ 
˥ͪͦͣ͊͒ΎͤͫΈͦ͟͝ ͍͙ͦͫͭ͜ ͒͡Ύ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͎͎͙ͨ͒͊ͦ͊ͣΣ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ ͘ ͒ͭ͜Έ͙ͣ 
͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͦͻ͙͙ͦͨͭ ͎ͪͦͣ͊͒ΎͤͫΈͦ͟Ό 
͍ͦͫͭͦ͜Ό ͼ͙ͻ ͯ;͍ͤ͜ηΦ ˽͔͔ͪ͒͋͊;͊Ί ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͒ͦ ͔͍ͪͫͯͪͫ͜ 
͘͜ ͎ͪͦͣ͊͒ΎͤͫΈͦ͟͝ ͍͙ͦͫͭ͜ ͒͡Ύ ͍ͫ͜ͻ ͯ;͍ͤ͜Σ Ύ͟͜ ͪͤ͘͜ΎͭΈͫΎ ͊͘ ͍͙ͫͦͣ͝ ͔͙ͨͦͭͪ͋͊ͣΣ 
͒͋ͤͦͫͭ͘͜Ύ͙ͣ ͭ͊ ͣͫ͜ͼ͔ͣ ͍ͤ͊;͊ͤͤΎΦ 

˸͔ͭͦΌ ͍͔ͫͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͔͙͔ͫͨͪͣͤͭͯ͟ 
ζ˿ͦͼ͊͜͡Έͤ͊ ͊͒͊ͨͭ͊ͼ͜Ύ ͭ͊ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͍ ͫͯͫͨ͜͡Έ͍ͫͭͦ ͔͚͒ͭ͜ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ 
͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ΄͡Ύͻͦͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͝ͻ ͍ͤ͊;͊ͤͤΎ ͯ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻη όнллмςнлмм ͙ͪͦ͟ύ Ί ͪͦͪͦ͋͊͘͟  ͚͔ͪ͊͊͘͜͡ͼ͜Ύ ͔ͣͻ͊ͤͣͯ͘͜ 
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͔͎ͤͭͪ͊͜ͼ͜͝ ͔͚͒ͭ͜ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͍ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ 
͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡Σ ͪ͊ͤͤΈͦ͝ ͔͎ͤͭͪ͊͜ͼ͜͝ ͼ͙ͻ ͔͚͒ͭ͜  ͯͫͦͼ͊͜͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͔ ͘ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͝ͻ ͙͎ͭͨͦͦ͜͡;͙ͤͻ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡Φ 

˨ͦ ͙ͪͦ͋ͦͭ ͊ͯ͘͡;͔ͤͦ ͔͍ͨ͊ͪͭͤͪ͜Σ ͙ͭ͊͟ͻ Ύ͟Υ ˽͔͍͙ͪ͒ͫͭ͊ͤͼ͍ͭͦ ζ˴͚ͦ͗ͤ͜ 
͙͙͒ͭͤ͜η ͍ ̂ͪ͊ͤ͟͜͝Τ ˸͗ͤ͊ͪͦ͒ͤ͊͜ ˢͫͦͼ͊͜ͼ͜Ύ ζ˴ͪͦ͟ ͊͘ ͪͦͦͣ͟͟η ό˹͔͙͒ͪ͊ͤ͒͜͡ύΤ 
˹͊ͼͦͤ͊͜͡Έͤ͊ ˢ͔ͫ͊ͣ͋͡Ύ ͍͍ͤ͊͒͜͜͜͡ ͙̂ͪ͊ͤ͟͝Τ ˣ͎͚͔͊ͦ͒ͤ͜͡ ͍͙͍ͭͦ͊ͪͫͭͦ 
ζ˨͔͔͗ͪ͊͡ηΤ ͍͒ͦͤͦͪ͜Υ ˽͎ͪͦͪ͊ͣ͊ ́ˢ˿˱у ζ˾͍͙ͦͭͦ͘͟ ͙ͤͫͭͭͯ͜ͼ͚͎ͤͦͦ͜ 
͔͍ͨ͊ͪͭͤͪͫͭ͊η ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͦͣͫ͟͜͜͝Τ ˽͎ͪͦͪ͊ͣ͊ ˸ˢ́˴ˢ ͨͦͫͦ͡Έ͍ͫͭ͊ 
˻͋ϥΊ͎͒ͤ͊ͤͦͦ ˴͍͍ͦͪͦͫͭ͊͜͡ ˹͔͍͒ͪ͊ͤ͒͜͜͡Τ ˸͙͚͗ͤ͊ͪͦ͒ͤ͜ ͺͦͤ͒ ζˤ͔͒ͪͦ͒͗ͤͤ͜Ύη 
˴͊ͤ͊͒ͫΈ͊͟ ˢ͎͔ͤͼ͜Ύ ͘ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͍͙ͪͦͭͯ͘͟Φ 

˹͊ ͫΈ͎ͦͦ͒ͤ͜  ͍͔ͣ͗͊ͻ ͯͪ͊ͤͫ͟͝Έͦ͟-͊ͤ͊͒ͫ͟Έ͎ͦͦ͟ ͔ͨͪͦͭͯ͟ ͘ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Σ ͯ нн ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͘ мл ͔͎ͪͦͤ͊͜ͻ ͙̂ͪ͊ͤ͟͝ ͙͒ͭ͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͍ͤ͊;͊ΌͭΈͫΎ ͪ͊ͦͣ͘ ͘͜ ͍͙͙͒ͦͪͦͣ͘ ͍͔͙͙ͪͦͫͤ͊ͣ͟Φ ˸˻˹ 
ͫͨ͜͡Έͤͦ ͘ ˤ͔ͫͯͪ͊ͤͫ͟͝Έ͙ͣ͟ ͺͦͤ͒ͦͣ ζ˴ͪͦ͟ ͊͘ ͪͦͦͣ͟͟η ͍͔ͨͪͦͦ͡ ͪͦ͘΄͙͔ͪͤͯ 
ͤ͊ͪ͊͒ͯ ͤ͊ ͔ͭͣͯ ζ˭͍͔͊ͨͪͦ͊͒͗ͤͤΎ ͍ ̂ͪ͊ͤ͟͜͝ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ηΦ ˱ͤ͟͡Ό͙͍ͤ͊͘ 
΄ͦ͊͟͡ ς ͼ͔ ͊͊͒͘͟͡ ͍͙ͦͫͭ͜Σ ͍͙͙͚͒ͪͭ͜͟ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͍ͫ͜ͻ ͔͚͒ͭ͜Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ 
͝ͻͤ͜ͻ ͺ͙͘͜;͙ͤͻΣ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻΣ ͫͦͼ͊͜͡Έ͙ͤͻ ;͙ ͤ͜΄͙ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ώпϐΦ 

˨͙ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͍ͤ͊;͙͊ͭͫΎ ͪ͊ͦͣ͘ ͘ ͜
͍͙͙͒ͦͪͦͣ͘ ͍͔͙͙ͪͦͫͤ͊ͣ͟Φ ˢ ͙ͤͤ͜ ͋͜͡Έ΄ͫͭ͜Έ ͯ;͍ͤ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ 
͍ͤ͊;͊ΌͭΈͫΎ ͯ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ΄ͦ͊͟͡ͻ ό΄ͦ͊͟͡ͻ-͔ͤͭͪͤ͊ͭ͊͜ͻύ ͊͋ͦ ͊͘ 
͙͍ͤ͒͒ͯ͊͜͜͡ΈͤͦΌ ͺͦͪͣͦΌ ͍ͤ͊;͊ͤͤΎΦ 

ˤ͙͍ͫͤͦͦ͟Φ ˤ͍͔ͨͪͦ͊͒͗ͤͤΎ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣ ͍͙͎ͣ͊͊Ί ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͊ ͔͍͒ͪ͗͊ͤͦͣͯ ͍ͪͤ͜͜ ͍ͤͦͦ͝ ͺͦͫͦ͜͡ͺ͜͝ ͍͙ͦͫͭ͜Σ ͊ 
͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͔͔ͨͪ͒ͯͫͣ͜Σ ͍͙͍;͙͙ͭ ͔ͨͦͭͪ͋ͯ ͭ͊ ͋͊͗͊ͤͤΎ ͋͊ͭΈ͍͟͜ ͔͚͒ͭ͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ΅ͦ͒ͦ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜ ͊͘ ͤ͜͟͡Ό͙͍ͤͦ͘Ό 
ͺͦͪͣͦΌΣ ͍͙͙ͨͪͦͦ͒ͭ ͪͦ͋ͦͭͯ ͍ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ  ͯ͜;͍ͤͫ͜Έ͙͟ͻ ͔͙͍ͦͭ͊͟͟͡ͻ ͍ͫͭͦͫͦͤͦ 
͍͙ͻ͍ͦ͊ͤͤΎ ͔͎ͭͦͪ͊ͤͭͤͦͦ͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͒͊ͤͦ͝ ͔͎͊ͭͦͪ͟͜͝ ͯ;͍ͤ͜Σ ͙͍͊ͭͤͦ͟ ͊ͯ͘͡;͙͊ͭ 
͒ ͦͯ ;͊ͫͭ͜  ͍͗ ͙ͭͭ͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͯ;͍ͤ͜Φ 

˭ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͍ ͍ͦͫͤͦ͜ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͔͙͗ͭ͡Έ ͙ͨͪͤͼ͙ͨ 
͙͒ͦͭͪͣ͊ͤͤΎ ͍ͨͪ͊ ͔͚͒ͭ͜ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͭ͊ 
͒ͦ͋ͯͭͭ͘Ύ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ ͍ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦͣͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡ ͊͘ ͍͙ͯͣͦ 
͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-
͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯΦ ˾͍͙ͦͭͦ͘͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ς ͙͚͊ͦͤͦͣͪͤ͘͟͜ ͔ͭ͊ͨ 
͍͙ͪͦͭͯ͘͟ ͙͔͙ͫͫͭͣΣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ ͔͔͙͔ͨͪͦͫͣͫͤͤ͡Ύͣ 
ͫͯͫͨ͜͡Έ͍ͫͭͦͣ ͜ ͔͍͒ͪ͗͊ͦΌ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͔͍͍͙ͤͨͦͤͦͫͨͪ͊ͤͻΣ ͘͜ ͍͙ͤ͊͘;͔ͤͤΎͣ ͝ͻ 
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SUMMARY 
Levchenko L. The development of inclusive education in Ukraine. 
The article summarizes the theoretical development of inclusive education in Ukraine. 

In the child-centered  education the childΩǎ orientation and interests, his needs dominate. The 
conditions and possibilities for choice of educational institution and educational programs 
according to the characteristics of the child are defined. The exercises to stimulate the 
children in different areas, ensuring their social educational protection is described. As the 
number of children with special needs in Ukraine is increasing, there is a problem that must 
be solved. Two ways to address education of children with disabilities are outlined: one 
involves the creation of separate groups, the other provides training for the individual plan 
total weight peers. But there is a right to equal access to quality education and training in a 
residence in the conditions of educational institutions ς the right of all children. In this 
situation, the actual practice of teaching children with disabilities decision determines the 
activity of theoretical and practical problems related not only to the educational process, but 
also require professional training the teachers. 
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The author stresses that according to the Concept of the development of inclusive 
education, inclusive education is a comprehensive process to ensure equal access to quality 
education for children with special educational needs by organizing their education in 
secondary schools through the use of student-oriented teaching methods, taking into 
account the individual characteristics of teaching and learning of these children. Inclusive 
education is a flexible, individualized learning system for children with special needs in the 
context of mass secondary school in the community. Training is on individual training plans 
and provided medical, social, psychological and pedagogical support. Inclusive education 
involves creating an educational environment that would meet the needs and abilities of 
each child, regardless of her mental and physical development features. 

The introduction of inclusive education of children with special needs requires the 
formation of a state-level new philosophy of education and in educational institutions 
primarily examine the need and desire of the parents of children with special educational 
needs for education for inclusive form, to work in teaching and student groups regarding 
education tolerant attitude towards this category of the students actively engage in the life 
of the institution students. 

Key words: inclusive education, the educational system, teaching protection, a child 
with special needs, equal access, training and quality education. 
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͍͔͙ͫͦͨͪͦͦ͗͒ͤΎΦ ˻͙͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͙͍͊͒͊ͨͭͪͦ͊ͤͤ·ͻ ͙͔͍ͤͫͭͪͯͣͤͭͦ 
͙ͤ͟͡Ό͙͍͎ͤͦͦ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ύ͍͡Ύ͔ͭͫΎ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊Ύ ͤ͊ͪͦ͒ͤ͊Ύ ͙͎ͪ͊Σ ͦͭͦͪ͊͟Ύ 
͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͙͔͎ͤͭͪ͊ͼ͙͙ ͔͖ͪ͋ͤ͊͟ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ 
͍͒ͦͪͦ͘ΈΎ ͍ ͔͙͍ͦͭ͟͟͡͡ ͦ͋·;ͤ·ͻ ͔͔͚͒ͭ ͙ ͍͔͔ͣͫͭ ͫ ͔ͭͣ ͎͔ͨͦͣͦ͊ͭ ͔ͣͯ 
͍͙͔͚͍͍͊ͣͦ͒ͫͭͦ͊ͭ͘Έ ͫͦ ͍͔͙͙ͫͪͫͭͤ͊ͣ͟Σ ͙͔ͣΌ΅͙͙ͣ ͔ͨͪͦ͋ͣ͡· ͍ ͍͙͙͙ͪ͊ͭ͘Φ  
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ˢ͙ͤ͊͘͡ ͊ͭͯ͊͟͡Έͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Φ ˮ͔͙͒ ͤ͊ͯ;͎ͤͦͦ ͙ͯ͘;͔͙ͤΎ ͤ͊ͪͦ͒ͤ·ͻ 
͙͎ͪ ͙ ͙ͻ ͙ͨͪ͊ͭ͟;͔͎ͫͦͦ͟ ͙͔͔͙ͨͪͣͤͤΎ ͍ ͍͙͙͙ͦͫͨͭ͊ͤ ͔͔͚͒ͭ ͨͦͯ͡;͙͙͡ 
͍͙͔ͦ͋ͦͫͤͦ͊ͤ ͍ ͭͪͯ͒͊ͻ ˤΦ ˥ Φ x ͔͙͎ͤͫͦͦ͟͡Σ ˹Φ s Φ ˨ ͦ͋ͪͦ͡Ό͍͋ͦ͊, 
˹Φ ˥ Φ ̉ ͔ͪͤ·΄͔͍͎ͫͦͦ͟ ͙ ͒ͪΦ ˭͊͒͊;ͯ ͋ͯ͒ͯ΅͔͚ ͔͎͎͙͙ͨ͒͊ͦ͟ ͍͙͔͒͡ ͍ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ 
͙͙ͫͦ͒͊ͤ͘ ͍͙͔ͦͫͨͭ͊ͭ͡Έ͚ͤͦ ͔ͫͪ͒· ͙͘ ͤ͊ͪͦ͒ͤ·ͻ ͙͎ͪ ˴Φ ˨ Φ ̂ ΄͙͙͚ͤͫ͟Σ 
ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ύ ͔͔ ͊͟͟ ͔͍ͨͪͦͫͻ͔ͦ͒ͤͦ ͙ ͎ͣͦͯ΅͔͍͔͔ͫͭͤͤͦ ͔͎͎͙ͨ͒͊ͦ;͔͔ͫͦ͟ 
͔͍ͫͪ͒ͫͭͦΦ ˻͔ͭ͒͡Έͤ·͔ ͨͦͨ·͙ͭ͟ ͪ͊ͫͪ͟·ͭΈ ͺͯͤ͟ͼ͙͙ ͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ· ͍ 
ͫͦͼ͙ͦͯ͟͡Έͭͯͪͤ·ͻ ͨͪͦͼ͔ͫͫ͊ͻ ͔ͫͦ͒ͪ͗͊ͭͫΎ ͍ ͺ͙ͦͫͦ͡ͺ͙ͫ͟ͻΣ ͫͦͼ͙͎͙ͦͦ͡;͔͙ͫ͟ͻΣ 
ͯ͟͡Έ͎͙ͭͯͪͦͦ͡;͔͙ͫ͟ͻ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ ˸Φ ˸ Φ x ͊ͻ͙ͭͤ͊ όмфсрύΣ ̑Φ s Φ ˶ ͔͍͊͒· 
όмфупύΣ ˮΦ ˿ Φ ˴ ͦͤ͊ όмфууύΣ ˸Φ ˸ ͙͒ όмфууύΣ ˯Φ ̆ ͔͚͙͎͙ͤ͘ όмффнύ ώ4]. 

˹͊ͪͦ͒ͤ·͔ ͙͎ͪ· ͙͙ͫͦ͋ͪ͊ͫ͡Έ ͙ ͙ͦͨͫ·͍͙͊ͫ͡Έ ͺͦ͡Έ͙͙ͦͪͫͭ͊ͣ͟͡ ͙ 
Ή͎ͭͤͦͪ͊ͺ͙͊ͣ ς ˤΦ ˮ Φ ˨ ͔͊ͣ͡Σ ˩Φ s Φ ˽ ͍͙ͦͪͦͫͣ͟͟Σ ˤΦ ˽ Φ ̊ ͔͚ͤͦͣΦ 
˽͔͎͎͙͒͊ͦ;͔͙ͫͣ͟ ͦͭ͋ͦͪͦͣ ͙ ͎͚ͨͪͦͨ͊͊ͤ͒ͦ ͤ͊ͪͦ͒ͤ·ͻ ͙͎ͪ ͊͟͟ ͔͍ͫͪ͒ͫͭ͊ 
͍͙͙ͦͫͨͭ͊ͤΎ ͙͙͊ͤͣ͊ͫ͘͡Έ ˮΦ ̒ Φ ˥ ͔ͪ͒Φ ˩Φ ˸ Φ ˨ ͔͔ͣͤͭΈ͔͍Σ ˽Φ ̅ Φ ˶ ͔͎ͫ͊ͺͭΣ 
ˢΦ ˿ ͦͭ͊͟͟ ͙ ͒ͪΦ ˻͎͙͙ͪ͊ͤ͊ͭͦͪ͊ͣ͘ ͔͙ͣͭͦ͒;͔͚ͫͦ͟ ͪ͊͋ͦͭ· ͍ ͙ͦ͋͊ͫͭ͡ ͤ͊ͪͦ͒ͤ·ͻ 
͙͎ͪ ͙ ͙ͯ͘;͔͙ͤΎ ͔͙͒ͭͫ͟ͻ ͙͍ͨͪ͊͒ͤͦ͘͟ ͍·͙͙ͫͭͯͨ͡ ˹Φ ˽ Φ x ͍ͯ͊ͭͦ͡Σ 
ˤΦ ʕ Φ ˥ ͙͔͍͙͚ͦͪͤͫ͟Σ ˤΦ ˥ Φ ˸ ͊ͪͼΣ ˩Φ ˸ Φ ˸ ͙͙ͤͫͤ͟Φ ˽͔ͪͦ͋ͣ͡· ͔ͫͨͼ͙͊͡Έ͎ͤͦͦ 
ͦͭ͋ͦͪ͊ ͤ͊ͪͦ͒ͤ·ͻ ͙͎ͪ ͫ ͯ;͔ͭͦͣ ͙ͻ ͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡ 
͙͔͍ͫͫ͒ͦ͊͡͡ ˢΦ s Φ ́ ͊ͪ͊ͤΦ ˾͚͊ͪ͊͋ͦͭͦ͘͟ ͙͎͙͙ͭͨͦͦ͡ ͫͦͼ͙ͦͯ͟͡Έ͚ͭͯͪͤͦ ͺͯͤ͟ͼ͙͙ 
͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ· ͙͊ͤͣ͊͊ͫ͘͡Έ ˹Φ s Φ ˿ ͙͍ͣͪͤͦ͊ ώ5]. 

˽͔͍ͪ͊Ύ ͙͎͙͙ͭͨͦͦ͡ ό͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ύ ͤ͊ͪͦ͒ͤ·ͻ ͙͎ͪ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͍ 
͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ ˩Φ s Φ ˽ ͍͎ͦͪͦͫͦͦ͟͟ όмуупύΦ ˤΦ ˹ Φ ʕ ͔͍͙͚ͫͦͦ͒ͫ͟͡-˥͔͎ͪͤͪͦͫͫ 
όмфооύ ͍·;͔ͤ͡Ύ͔ͭ ͙ͭͨ· ͤ͊ͪͦ͒ͤ·ͻ ͙͎ͪ ͨͦ ͙͔͙ͪͭͪ͟Ό ͔͔͙ͫͦͦͭͤͫͤͤͦͫͭ ͫ ͚ͭͦ 
͙͙͡ ͙͚ͤͦ ͔͎͙͔͚͊ͭͦͪ͟ ͦ͋΅͔͍͔͚ͫͭͤͤͦ ͙͙ͨͪ͊ͭ͟͟Φ ˿ͻͦ͒ͤ͊Ύ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙Ύ 
ͤ͊ͪͦ͒ͤ·ͻ ͙͎ͪΣ ͙ͨͪ ͚ͦͭͦͪͦ͟ ͍͔ͫ ͙ͦͤ ͔ͨͦ͒ͪ͊͒͘͡ΎΌͭͫΎ ͤ͊ ͙͎ͪ· ͫ ͔͔͙ͨͪ͒ͣͭ͊ͣ 
͙ ͙͎ͪ· ͔͋͘ ͔͔͍ͨͪ͒ͣͭͦΣ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͍ ͪ͊͋ͦͭ͊ͻ ˶Φ ʕ Φ x ·͔͔͍͚ͦ͡ ͙ 
ˤΦ ˸ Φ ˥ ͙͎ͪͦͪΈ͔͍͊ όмфурύΦ ˽͙͔͙͔ͪͣͤͭ͡Έͤͦ ͟ ͙͙ͯͪ͊ͤͫͣ͟͟ ͤ͊ͪͦ͒ͤ·ͣ ͙͎ͪ͊ͣ 
ˢΦ ʕ Φ ̇ ΈͦͫΈ όмффпύ ͔͎͔ͨͪ͒͊͊ͭ͡ ͙͔͙͙͍ͫͫͭͣ͊ͭͪͦ͊ͭ͘Έ ͙ͻ ͨͦ ͙ͨͪͤ͊ͯ͘͟ 
͔͙ͨͪͣͯ΅͔͍͔͎ͫͭͤͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͍ͦͪ͊ͫͭͤ͘·ͻ ͎ͪͯͨͨ͊ͻ 
͙͊ͤͣ͊͘Ό΅͙ͻͫΎ ͣ͊͒͡΄͔͎ͦΣ ͔͔͎ͫͪ͒ͤͦ ͙ ͫͭ͊ͪ΄͔͎ͦ ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ ώ4]. 
͙͙͔̂ͪ͊ͤͫ͟͟ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ˶Φ ˥ Φ ˥ ͙ͪͼΌ͟Σ ˶Φ s Φ ˭ ͍͙͊ͼ͊͟Ύ ͙ ˢΦ ˿ Φ ˿ ͔͔͍ͣͤͦ 
ͨͦ͒ͻ͙͙ͦ͒͡ ͟ ͔͔ͨͪͦ͋ͣ͡ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͙͎ͪ· ͫ ͙ͨͪ͊ͭ͟;͔͚ͫͦ͟ 
ͭͦ;͙͟ ͔͙ͪͤ͘ΎΣ ͔ͪ͊͒͘͡ΎΎ ͙ͻ ͤ͊ ͍͔͒ ͎ͪͯͨͨ·Υ ͙͍ͣͦͭ͊ͼ͙ͦͤͤͯΌ ͙ 
͔͔ͫͦ͒ͪ͗͊ͭ͡Έͤͦ-ͨͪͦͼ͔ͫͫͯ͊͡ΈͤͯΌΦ ˤ ͔͍͚ͨͪͦ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ͊͟ͼ͔͙͔ͤͭͪͯͭͫΎ 
͍͙͙͔ͤͣ͊ͤ ͤ͊ ͦ͋Ά͔ͭ͊͟ͻ ͍͙͡Ύ͙ͤΎ ͙͎ͪ· ͙ ͍·͔͒͡ΎΌͭͫΎΥ  

¶ ͙ͨͫͻͦ-;͍͍͔ͯͫͭͤͤ·͔ ό͔ͫͤͫͦͪͤ·͔ύΣ ͦͭͦͪ͟·͔ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͍͙͙ͪ͊ͭ͘Ό 
ͦͫͭͪͦͭ· ͍͙ͦͫͨͪΎ͙ͭΎΣ ͣ·΄͔͙ͤ͡ΎΣ ͙ͨͦͤ͊ͤ͘Ύ ͦͪͯ͗͊͟Ό΅͔͎ͦ ͙ͣͪ͊ ͙ 
Ύ͍͡ΎΌͭͫΎ ͍͚ͦͫͤͦͦ ͒͡Ύ ͙͔͔͙ͨͪͦ͋ͪͭͤΎ ͙͚ͤ͊ͤ͘ ͙ ͔͙͚ͯͣͤΤ  

¶ ͍͙͎͔͒͊ͭ͡Έͤ·͔ ς ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͺ͙͙͘;͔ͫͦͣͯ͟ ͍͙͙ͪ͊ͭ͘Ό ͔͔ͪ͋ͤ͊͟ ͙ 
ͺ͙ͦͪͣͪͯΌͭ ͙͔ͭ͊͟ ͊͟;͔͍ͫͭ͊Σ ͊͟͟ ͍ͦͦͫͭ͟͡ΈΣ ͎͙͋ͦͫͭ͟ΈΣ ͙ͫͯ͡Σ ͫͦͪͦͫͭ͟ΈΣ 
͙ͦͦͪ͒ͤ͊͟ͼ͙Ό ͍͙͔͙͚͒͗ͤΤ 
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¶ ͫͦͼ͙͊͡Έͤ·͔Σ ͦͭͦͪ͟·͔ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͫͦͼ͙͙͊͊͘͡ͼ͙͙ ͔͔ͪ͋ͤ͊͟ ͍ ͨͪͦͼ͔͔ͫͫ 
ͦ͋΅͔͙ͤΎΣ ͍·͔͙ͨͦͤͤ͡Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͍͙ͨͪ͊͡Σ ͍·͙ͪ͊͋ͦͭ͟ ͣͦͪ͊͡Έͤ·ͻ 
͊͟;͔͍ͫͭΤ 

¶ ͍͔͔ͪ͊͊ͭ͘͟͡͡Έͤ·͔ ς ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͦͭ͒·ͻͯΣ Ήͣͦͼ͙ͦͤ͊͡Έͤͦͣͯ 
͍͔͍͔͙ͯ͒ͦͭͦͪͤ͡Ό ͙ Ή͔͙ͫͭͭ;͔ͫͦͣͯ͟ ͔͙ͤ͊ͫ͊͗͒ͤ͡ΌΦ 
˿͔͔ͦ͒ͪ͗͊ͭ͡Έͤͦ-ͨͪͦͼ͔ͫͫͯ͊͡Έͤ͊Ύ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ͍ͦͫͤͦ͊ͤ͊ ͤ͊ 

͔͙͙ͫͦ͒ͪ͗͊ͤ ͙ ͫͨͦͫͦ͋͊ͻ ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ύ ͙͎ͪ ͙ ͔ͪ͊͒͘͡Ύ͔ͭͫΎ ͤ͊Υ ͍͙ͨͦ͒͗ͤ·͔Σ 
͍͙ͣ͊ͦͨͦ͒͗ͤ͡·͔Σ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͔Σ ͣͯ͘·͊͟͡Έͤ·͔Σ ͫΌ͔͗ͭͤͦ-͔͍ͪͦ͡ ·͔Σ 
͍͊͋͊͘· ώ2]. 

˿ ͙ͨͦ͘ͼ͙͚ ͫͦͼ͙͊͡Έͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͤ͊͘;͔͙ͤΎ ͤ͊ͪͦ͒ͤ·͔ ͙͎ͪ· 
͔ͪ͊ͫͫͣͦͭͪͤ· ͙͙ͭ͊ͣ͟ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Ύ͙ͣΣ ͊͟͟ ˶Φ ʕ Φ x ·͔͔͍͊͡Σ 
̑Φ ʕ Φ ʕ ͙͊ͫ͡Έ͍ͦ͊͟Σ ˥Φ ˿ Φ ʕ ͙͎͍ͤͦͪ͊͒ͦΣ ˸Φ ̅ Φ ˶ ͙͍͙͍ͭͤͦ͊Σ ˶Φ ʕ Φ ˸ ͊ͪ͒͊ͻ͔͍͊Σ 
ˤΦ s Φ ˹ ͙͔͍ͦ͊͟͡Σ ˶Φ ̒ Φ ˻ ͙͡ͺ͔͔ͪͤͦ͟Σ ˢΦ ˥ Φ ˻ ͪ΄͙͚͊ͤͫ͟Σ ˩Φ s Φ ˽ ͍͙͚ͦͪͦͫ͟͟Σ 
ˢΦ ʕ Φ ̉ ͔ͪͤ͊ΎΣ ˿Φ s Φ ̊ ͍ͣ͊ͦ͟Σ ˨Φ x Φ ̏ ͡Έ͙ͦͤͤ͟ ͙ ͒ͪΦ ώ6]. 

˿ͦͼ͙͊͡Έͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͔ͫͦ͟ ͤ͊ͤ͊͘;͔͙͔ͤ ͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ· ˿Φ s Φ ̊ ͍ͣ͊ͦ͟ 
͍͙͔͒͡ ͍ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍͔͙ͯͫͦͤΎ ͔͔ͪ͋ͤͦͣ͟ ͎͍͋ͦ͊ͭͫͭ͊ ͯ͟͡Έͭͯͪ·Σ ;ͭͦ 
͍ͨͦͦ͘͡Ύ͔ͭ ͔͔ͪ͋ͤͯ͟ ͺͯͤ͟ͼ͙͙͍ͦͤͪͦ͊ͭΈ ͍ ͊͟;͔͍͔ͫͭ ͍͎ͨͦͤͦͨͪ͊ͤͦͦ͡ ;͔ͤ͊͡ 
͔͎͒ͭͫͦͦ͟ ͙͙͡ ͍͎ͪͦͫͦͦ͘͡ ͔͙͍ͦͭ͊͟͟͡͡Φ ˤΦ ˸ Φ ˥ ͙͎ͪͦͪΈ͔͍ ͔ͦͭͣ;͔͊ͭ ͪΎ͒ 
͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ·Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙ͻ ͔͔ ͍͙͔ͦͫͨͭ͊ͭ͡Έ͔ͤͦ 
ͤ͊͘;͔͙͔ͤΣ ͊͘͟͡Ό;͊Ό΅͔͔ͫΎ ͍ ͙͙ͪ͊ͤͦͦ͋ͪ͊͘͘ ͍͙͍͒ͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ 
͔͙͙ͫͦ͒ͪ͗͊ͤ ͙ ͺͦͪͣ͊ͻ ͔͙͒ͭͫ͟ͻ ͤ͊ͪͦ͒ͤ·ͻ ͙͎ͪΦ ˹͊ͪͦ͒ͤ·͔ ͙͎ͪ·Σ ͫ;͙͔ͭ͊ͭ 
ˤΦ ˸ Φ ˥ ͙͎ͪͦͪΈ͔͍, ͔ͭͪ͋ͯΌͭ ͯ;͙͊ͫͭΎ ͫ͊ͣ·ͻ ͙ͪ͊͘͡;ͤ·ͻ ͙ͨͫͻ͙;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΥ 
͍͙ͦͫͨͪΎ͙ͭΎΣ ͣ·΄͔͙ͤ͡ΎΣ ͍͔͙ͦͦ͋ͪ͊͗ͤΎΣ ͨ͊ͣΎ͙ͭΣ ͍͙͙ͤͣ͊ͤΎΣ ͍͙ͦ͡Σ 
ͨͪͦΎ͍͔͙͙ͤ͡ ͣ·΄͔;͚ͤͦ ͙ͫ͡·Σ ͍͙ͦͦͫͭ͟͡Σ ͍ ͙ͤͻ ͯ;͍͊ͫͭͯΌͭ ͪ͊ͤͦ͘ͻ͔͊ͪ͊ͭͪͤ͟·͔ 
Ήͣͦͼ͙͙ ͙ ͭΦ͒Φ ώпϐΦ 

˿ͦͼ͙͊͡Έͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ˤΦ ˸ Φ ˥ ͙͎ͪͦͪΈ͔͍͊Σ 
ˮΦ ˿ Φ ˿ ͔ͨ͡ͼ͍͚ͦͦΣ ˮΦ ˮ Φ ̊ ͎͙͚͊ͤͤͦ ͙ ͒ͪΦ ͒ͦ͊͘͟·͍͊ΌͭΣ ;ͭͦ ͙͎ͪ͊ ͎͔ͨͦͣͦ͊ͭ 
͔͔ͪ͋ͤͯ͟ ͍͙ͯͫͦͭΈ ͫͦͼ͙͊͡Έͤ·͚ ͦͨ·ͭ ͎͙ͣͤͦͻ ͔͙͚ͨͦͦͤ͟͡Σ ͍͙͍͔ͪ͊͊ͭ͘ ͔͙͔ͯͣͤ 
͙ͫͦͦͭͤͦͫͭΈ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͙ ͦ͋΅͔͍͔ͫͭͤͤ·͔ ͼ͔͙ͤͤͦͫͭ ͙ ͤͦͪͣ·Φ 
˥Φ ˹ Φ ʕ ͍ͦͦ͟͡·ͣ όмфффύ ͫͦ͒͊ͤ͊͘ ͦͫͦ͋͊Ύ ͦͭͪ͊ͫ͡Έ ͙ͤ͊ͤ͘Ύ ς Ή͔͎͎͙ͭͤͦͨ͒͊ͦ͊͟Σ 
͔͔ͨͪ͒ͣͭͦͣ ͚ͦͭͦͪͦ͟ ͫͭ͊͊͡ ͤ͊ͪͦ͒ͤ͊Ύ ͔͎͎͙ͨ͒͊ͦ͊͟ ͊͟͟ ͍ͫͦͦͯͨͤͦͫͭ͟Έ 
͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͍͔͔͙͚ͫ͒ͤ ͙ ͍͙͔ͦͫͨͭ͊ͭ͡Έ͎ͤͦͦ ͦͨ·ͭ͊Σ ͔͎ͦͭͪ͊͗ͤͤͦͦ ͍ ͭͦͣ 
;͙͔ͫ͡ ͍ ͔͙͒ͭͫ͟ͻ ͙͎ͪ͊ͻΣ ͙͎ͪͯ΄͊͟ͻΣ ͦ͋·;͊ΎͻΣ ͦ͋ͪΎ͒͊ͻ ͙ ͭΦ ͨΦ ώпϐΦ 

ˮͯ͘;͔͙ͤΎ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ· ͍ 
͙ͤ͟͡Ό͙͍ͦͣ͘ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ͍·͘·͍͔͊ͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙͊ͤ͊͊͘͡ 
ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ Ή͎ͭͦͦ ͺ͔͔ͤͦͣͤ͊ ͍ 
Ή͔͎͎͙ͭͤͦͨ͒͊ͦ;͔ͫͦͣ͟ ͔͔͊ͫͨͭ͟Φ ˿͔͙ͪ͒ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͤ͊ͯ;ͤ·ͻ ͙ͨͯ͋͊͟͡ͼ͙͚ 
͍͚ͭͦͪͦ ͍͙ͨͦͦͤ͡· ̆̆ ͍͔͊͟ ͔ͦͫͦ͋ͦ ͔ͣͫͭͦ ͙͊ͤͣ͊͘Όͭ ͪ͊͋ͦͭ· ˹Φ ˮ Φ x ͦͤ͒͊ͪΈΣ 
ˤΦ ̅ Φ ˨ ͊΄͙͍ ͔ͼΣ ˴Φ ˨ Φ ̉ ͔͙ͪͣͭ͊Σ ̒Φ ˴ Φ ˴ ͙͚ͯͨͪͤͦΣ ˹Φ ̆ Φ ̆ ͍͊ͯͤͦ͊͟ ͙ ͎͔͒ 
͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͪ͊ͭ͊͟͟Ύ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͔͍ͫͪ͒ͫͭΣ ͺͦͪͣ ͙ ͔͍ͣͭͦ͒ͦ ͍͙͙ͦͫͨͭ͊ͤΎ 
͊͒·͎͍ͦ ͙ ͙ͯ͋͊ͤͫ͟͟ͻ ͍͊͊ͦ͘͟͟Τ ˹Φ ˹ Φ ˩ ͎͍ͦͼ͔͍͚ͦ ͙ ˢΦ ʕ Φ ̉ ͔͚ͪͤͦΣ ͪ͊ͫͪ͟·͍͊Ό΅͙ͻ 
͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙͎ͪ ͙͒ͦͤͫ͟ͻ ͙ ͙ͯ͋͊ͤͫ͟͟ͻ ͍͊͊ͦ͘͟͟Τ 
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̆Φ ̅ Φ s ͍ͪͤ͊ͯͭͦ͊Σ ̆Φ ˴ Φ x ͚͍͊ͪ͊ͣͯͦ͊͟͡Σ ˥Φ ˥ Φ ˴ ͦͻ͙͔͒͘Σ ˹Φ ˴ Φ ˴ ͙͚ͯͨͪͤͦΣ 
˸Φ ˭ Φ ˸ ͎͔͍͊ͦͣ͒ͦ͊Σ ˸Φ s Φ ̏ ͡Έ͔͍ͣͯͪ͊͊͘Σ ͨͦ͊͘͟·͍͊Ό΅͙͔ ͙ͨͦ͡ͺͯͤ͟ͼ͙ͦ-
ͤ͊͡ΈͤͦͫͭΈ ͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ· ͊͟͟ ͔͍ͫͪ͒ͫͭ͊ ͺ͙͙͘;͔͎ͫͦͦ͟Σ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έ͎ͤͦͦΣ 
͙ͨͫͻ͙;͔͎ͫͦͦ͟Σ Ήͤͭͦͯ͟͡Έ͎ͭͯͪͤͦͦ ͍͙͙ͦͫͨͭ͊ͤΎ ͍ͤ͊ͪͦ͒ͦΣ ͔ͤ͊ͫ͡ΎΌ΅͙ͻ Ό͗ͤ·͔ 
͚ͪ͊ͦͤ· ˾͙͙ͦͫͫΣ ˴͍͊͊͊͘͟Σ ˿͍ͭ͊ͪͦͨͦ͡Έ͎ͫͦͦ͟ ͙ ˴͎ͪ͊ͫͤͦ͒͊ͪͫͦͦ͟ ͪ͊͟Ύ ώпϐΦ 

˻͋ͦͤ͊͘;͔ͤͤ·͔ ͨͦ͒ͻͦ͒· ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͎͙͔ͯ͋ͦ͟͡ 
͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͙͘·͙ͫ͊ͤ͟Ύ ͍ ͙ͦ͋͊ͫͭ͡ ͙ͯ͘;͔͙ͤΎ ͔͙͙ͭͦͪ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ 
͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ·Σ ͍͔͔ͣͫͭ ͫ ͔ͭͣΣ ͒ͦ ͤ͊ͫͭͦΎ΅͔͎ͦ ͍͔͔͙ͪͣͤ ͔͎͎͙ͨ͒͊ͦ;͔͙͚ͫ͟ 
͔ͨͦͭͤͼ͙͊͡ ͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ· ͍ ͙ͤ͟͡Ό͙͍ͤͦͣ͘ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ˾͙͙ͦͫͫ ͙ ͙̂ͪ͊ͤ͟· 
͙ͯ͘;͔ͤ ͔ͤ ͍ ͒ͦͫͭ͊ͭͦ;͚ͤͦ ͔͔ͣͪΦ  

͔̇͡Έ ͫͭ͊ͭΈ͙ ς ͨͪ ͙͙͍ͦ͊ͤ͊ͪͦ͊ͭ͘͡Έ ͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ 
͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ· ͍ ͙ͤ͟͡Ό͙͍ͤͦͣ͘ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ͙ ͔͔͙ͦͨͪ͒ͭ͡Έ 
͍ͦͣͦ͗ͤ͘·͔ ͫͨͦͫͦ͋· ͙ͻ ͍ͦͨͦ͡΅͔͙ͤΎ ͍ ΄ͦ͟͡Έ͚ͤͦ ͙͔ͨͪ͊ͭ͟͟ ͔̇ͤͭͪ͊͡Έ͚ͤͦ 
˾͙͙ͦͫͫ ͙ ͙̂ͪ͊ͤ͟·Φ 

͙́ͪ͊͒ͼ͙ͦͤͤ͊Ύ ͙͎ͪ͊ Ύ͍͡Ύ͔ͭͫΎ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͔͍ͫͪ͒ͫͭͦͣ ͫͦͼ͙͙͊͊͘͡ͼ͙͙ 
͔͖ͪ͋ͤ͊͟ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΣ ͍͟͡Ό;͊Ό΅͙ͣ ͍ ͔ͫ͋Ύ ͊͟͟ 
ͫͦͼ͙͊͡Έͤͦ ͙͔ͦͤͭͪͦͪͯͣ͟͡·͔ ͨͪͦͼ͔ͫͫ· ͼ͔͔͍͔͎ͤ͊ͨͪ͊ͤͤͦͦ͡͡ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ͊ 
͍͔͙͔ͫͭ͊ͤͦͤ͡ ͙͡;͙ͤͦͫͭΣ ͍͔͙͔ͯͫͦͤ ͔͒ͭΈ͙ͣ ͙͚ͤ͊ͤ͘Σ ͒ͯͻ͍ͦͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ ͙ ͤͦͪͣΣ 
͙ͨͪͫͯ΅͙ͻ ͦ͋΅͔͍ͫͭͯ ͙͙͡ ͔͚ͦͤͪͭͤͦ͟͟ ͫͦͼ͙͊͡Έ͚ͤͦ ͦ͋΅͙ͤͦͫͭ ό͙͔ͤ͊ͨͪͣͪΣ 
͎͔ͪͯͨͨ ͍͔͙͍ͫͪͫͭͤͦ͟ύΣ ͭ͊͟ ͙ ͙ͫͭͻ͙͚ͤ·͔Σ ͫͨͦͤͭ͊ͤͤ·͔ ͨͪͦͼ͔ͫͫ·Σ ͍͙͡ΎΌ΅͙͔ ͤ͊ 
ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ;͔͍͔ͦ͊͟͡Φ ˤ ͙͔͔ͫͤͭ͘ ͙͔͙ͨͦͫͭ͗ͤΎ ͔͖ͪ͋ͤͦͣ͟ ͎͍͋ͦ͊ͭͫͭ͊ 
͚ͤ͊ͪͦ͒ͤͦ ͯ͟͡Έͭͯͪ· ͙ ͔͍͔͙ͦͭͦ͗͒ͫͭͤ͡Ύ ͔ͫ͋Ύ ͊͟͟ ;͙͊ͫͭ ͔͙͍ͦͭ͊͟͟͡͡ ͔ͦͭͪ͊͗͊ͭͫΎ 
ͫͦͼ͙͊͡Έͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͔ͫͦ͟ ͤ͊ͤ͊͘;͔͙͔ͤ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͙͎ͪ· ώ5]. 

ˮ͎͍͚ͪͦͦ ͔͙͍ͦͭ͟͟͡͡ ς Ήͭͦ ͫͦͼ͙͊͡Έͤ·͚ ͎͙ͦͪ͊ͤͣ͘ ͫ ͦͭͤͦ΄͔͙ͤΎ͙ͣ 
͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͙ ͍͙͎͊ͣͤͦͦ͘ ͦͤͭͪͦ͟͡Ύ ͔ͣ͗͒ͯ ͯ;͙͙͊ͫͭͤ͊ͣ͟ ͙͎ͪ·Φ ˤ ͙͎͍͚ͪͦͦ 
͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͺ͙ͦͪͣͪͯΌͭͫΎ ͍ͤ͊·͙͟ ͔͙͍͚ͦͭͤͦ͟͟͡͡ ͙͙͗ͤ͘Υ ͔͙͔ͯͣͤ 
͔͚͍͍͒ͫͭͦ͊ͭΈ ͫͦͦ͋΅͊ ͤ͊ ͍͔ͦͫͤͦ ͍͙͙͙͊ͣͦͨͦͤͣ͊ͤ͘ΎΣ ͦ͊͘͟·͍͊ͭΈ ͎͒ͪͯ ͎͒ͪͯͯ 
ͨͦͣͦ΅ΈΦ ˻͔ͫͦ͋ͦ ͤ͊͘;͔͙͔ͤ Ή͙ͭ ͍ͤ͊·͙͟ ͙͔ͨͪͦ͋ͪͭ͊Όͭ ͍ ͭͦͣ ͫͯ͡;͔͊Σ ͎ͦ͒͊͟ ͍ 
͙͎ͪͯ ͍ͫͭͯͨ͊Όͭ ͔͙͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΦ ˤ ͙͎͍ͪͦͦͣ 
͔͙͍͔ͦͭ͟͟͡͡ ͍͔ͫ ͯ;͙͙͊ͫͭͤ͟ ͙͔ͣΌͭ ͍ͨͪ͊ͦ ͤ͊ ͙͍͊ͭͤͯ͟Ό ͪͦ͡Έ ͙ ͊͗͒͟·͚Σ 
͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͫͦͫͭͦΎ͙ͤΎ ͍͒ͦͪͦ͘ΈΎ ͙ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͙͙ͪ͊ͭ͘ΎΣ ͔ͣͦ͗ͭ 
͙ͨͪ͒ͯͣ͊ͭΈ ͙ ͔͙ͨͪ͒ͦ͗ͭ͡Έ ;ͭͦ-ͭͦ ͍͔ͤͦͦΦ ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ 
͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ ͫͨͦͫͦ͋ͤ· ͙ͫ͊ͣ ͎͍͙͍͒ͦͦ͊ͪ͊ͭΈͫΎ ͦ͋ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
͙͎ͪ· ͫͦ ͍͒ͦͪͦ͘·͙ͣ ͍͔͙͙ͫͪͫͭͤ͊ͣ͟Σ ͍͔͔ͣͫͭ ͫ ͙͙ͤͣ ͔ͪ΄͊ͭΈ ͫͨͦͪͤ·͔ 
͍ͦͨͪͦͫ·Φ ́͊͟ ͍͙͔ͦͤ͊ͭ͘͟ ζ͔͙͍͔ͦͭͤͦ͟͟͡͡ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͔͙͔ͣͤͤη 
όˢΦ ˿ Φ ˸ ͔͊͊ͪͤͦ͟͟ύ ͍ ͙͎͍͚ͪͦͦ ͎͔ͪͯͨͨ /  ͟ ͔ͦͣ͊ͤ͒Σ ͔ͦͭͦͪͦ͟ ͍ͤ͊ͨͪ͊͡Ύ͔ͭ 
͙ͨͦͫͭͯͨ͟ ͔͔͚͒ͭΣ ͔͎͙͔ͪͯͪͯͭ͡ ͦͭͤͦ΄͔͙ͤΎ ͔ͣ͗͒ͯ ͙͙ͤͣ ͙ ͙ͫͯ͗ͭ͡ ͦͼ͔͚ͤͦ͟ ͊͟͟ 
͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͍͔͔͙ͨͦ͒ͤΎΣ ͭ͊͟ ͙ ͍͔͔͙ͨͦ͒ͤΎ ͦͫͭ͊͡Έͤ·ͻ ͯ;͙͍͊ͫͭͤͦ͟ ͙͎ͪ· ώ3]. 

ˤ ͙͎͍ͪͦͦͣ ͨͪͦͼ͔͔ͫͫ ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͯ͟͡Έͭͯͪ͊ ͍͔͔͙ͨͦ͒ͤΎ ͙ ͦ͋΅͔͙ͤΎΣ 
͍͙ͦͫͨͭ͊ͤͤ͊Ύ ͯ ͔͔͚͒ͭ ͍͔ͤ ͙͎ͪ·Φ ˤ͔͔ͣͫͭ ͫ ͔ͭͣ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊Ύ ͙͎ͪ͊ ͫ ͔͖ 
͎͙͙ͯͣ͊ͤͫͭ;͔͙ͫͣ͟ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͫͨͦ͡;͖͙ͤͤͦͫͭ ͙ 
ͫͦ;͍͍͙ͯͫͭΎ ͯ ͍͒ͦͪͦ͘·ͻ ͔͔͚͒ͭ ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͟ ͍͔͙ͫͪͫͭͤ͊ͣ͟ ͫ 
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͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΦ ͔́͊ͦ͟ ͔͍͔͙͔ͦͭͦ͗͒ͫͭͤ͡ ͙͎͍ͪͦ·ͻ 
͙ ͔ͪ͊͡Έͤ·ͻ ͔͚͍͙͚͒ͫͭ ͎͔ͨͦͣͦ͊ͭ ͫͺ͙͍ͦͪͣͪͦ͊ͭΈ ͍͍͔ͤͪ͊ͫͭͤͤͯΌ 
͍͔ͤ͊ͨͪ͊ͤͤͦͫͭ͡Έ ͍͔͔͙ͨͦ͒ͤΎ ͔͔͚͒ͭΦ ͔́ͣ ͔ͤ ͔͔͔ͣͤ ͤ͊;͊ͦ͡ ͍͔ͫͦͣͫͭͤ·ͻ ͙͎ͪ 
͔΅͖ ͔ͤ ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͙ͻ ͯ;͙͙͊ͫͭͤ͟ ͫͪ͊ͯ͘ ͤ͊;ͤͯͭ ͔͔͒ͦ͋ͪͦ͗͊ͭ͡͡Έͤͦ 
͙ͦͭͤͦͫͭͫΎ ͎͒ͪͯ ͟ ͎͒ͪͯͯΦ ˭͊͒͊;͊ ͔͎͎ͨ͒͊ͦ͊ ς ͙ͨͪͦ͋ͯ͒ͭΈ ;͔͔ͪ͘ ͙͎͍ͪͦͯΌ 
͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ;͍͍ͯͫͭ͊ ͔͔͙͍͙ͫͦͨͪ͗͊ͤΎΣ ͍͙͍͔͙͊ͣͦͯ͊͗ͤ͘Ύ ͙ ͍͔͍͔͙ͯ͒ͦͭͦͪͤ͡Ύ 
ͦͭ ͎ͭͦͦΣ ;ͭͦ ͍͔ͫ ;͔ͤ͡· ͦͣ͊ͤ͒͟· κ ͎ͪͯͨͨ· ͨͪͦΎ͍͡ΎΌͭ ͊͋ͦͭͯ͘ ͎͒ͪͯ ͦ ͎͔͒ͪͯΣ ͊ ͍ 
͔͙ͦͫͦ͋ͤͤͦͫͭ ς ͦ  ͍͔͙ͫͪͫͭͤ͊͟ͻ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΦ 

͙́ͪ͊͒ͼ͙ͦͤͤ͊Ύ ͙͎ͪ͊ ͔ͦ͋͊͒͊ͭ͡ ͎͋ͦ͊ͭ·ͣ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫͣ͟ ͔ͨͦͭͤͼ͙͊ͦͣ͡ 
ͫ ΄͙͙ͪͦͣ͟ ͔ͫͨͭͪͦͣ͟ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘Σ ͦͭͦͪ͟·͔ ͔΅͖ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦ 
͔͙ͪ͊ͯ͘͡ΌͭͫΎ ͍ ͙ͤ͟͡Ό͙͍ͤͦͣ͘ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Φ ˿͔͙ͪ͒ ͙ͤͻ ͣͦ͗ͤͦ ͍·͔͙͒ͭ͡Έ 
͔ͫ͒ͯ͡Ό΅͙͔Υ 

1) ͫ ͦͼ͙͙͙͊ͪͯ͘͡Ό΅͙͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͍ͨͦͦ͘͡ΎΌ΅͙͔ ͔͖ͪ͋ͤͯ͟ ͍ͦͫͦͤ͊͊ͭ͘Έ 
͔ͫ͋Ύ ;͊ͫͭΈΌ ͦ͋΅͔͍ͫͭ͊Σ ͍͙͍ͦͫ͊͊ͭΈ ͤͦͪͣ· ͙ ͙ͭͪ͊͒ͼ͙͙ ͦ͋΅͔͍͔͚ͫͭͤͤͦ 
͙͙͗ͤ͘Σ ͔͔͙ͨͪͤͣ͊ͭΈ ͦͨ·ͭ ͔ͨͪ͒΄͔͍ͫͭͯΌ΅͙ͻ ͔͙͚ͨͦͦͤ͟͡ ͙ ͔͔͍ͨͪ͒͊͊ͭΈ 
͔͎ͦ ͨͦͭͦͣ͊ͣ͟Τ 

2) ͪ ͍͙͍͊͊͘Ό΅͙͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͙͍͙͙͊ͭͪͯ͘͟Ό΅͙͔ ͙ ͙͙͊ͭͯ͊ͪͯ͘͟͡Ό΅͙͔ 
͙ͨͪͪͦ͒ͤ·͔ ͙͊͒͊ͭ͘͟ ͙ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͔͔͚͒ͭΣ ͍͔ͫͦͪ΄͔͍ͤͫͭͯΌ΅͙͔ ͙ͻ 
͙͔͔ͤͭͭ͟͡͡Σ ͍ͦ͡ΌΣ Ήͣͦͼ͙ͦͤ͊͡ΈͤͯΌ ͫͺ͔ͪͯΤ 

3) ͒ ͙͙͒͊ͭ͟;͔͙͔ͫ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͔͎ͦ͋͡;͊Ό΅͙͔ ͔͖ͪ͋ͤͯ͟ ͍ͻ͔͙͔ͦ͗͒ͤ ͍ ͙ͣͪ 
͙͚ͤ͊ͤ͘Σ ͙͔͙͔ͨͦͫͭ͗ͤ ͍ͦͫͤͦ ͤ͊ͯ͟Τ  

4) ͨ ͙ͫͻ͔͔͍͙ͦͭͪ͊ͨͭ;͔͙͔ͫ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͔͚͍ͫͦ͒ͫͭͯΌ΅͙͔ ͔͔͙ͨͪͦ͒ͦͤ͡Ό 
͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͙ ͫͦͼ͙͊͡Έͤ·ͻ ͔͚ͭͪͯ͒ͤͦͫͭ ͤ͊ ͙ͨͯͭ ͙͡;͎ͤͦͫͭͤͦͦ ͙ 
Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ΄ͦ͟͡Έ͙͍ͤͦ͟Τ  

5) ͒ ͙͎͙͊ͤͦͫͭ;͔͙͔ͫ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͍ͨͦͦ͘͡ΎΌ΅͙͔ ͔͙͍ͦͭͫ͗͊ͭ͡Έ ͙͙͒ͤ͊ͣͯ͟ 
͙͔͔ͤͭͭͯ͊͟͡͡͡Έ͎ͤͦͦΣ ͎ͣͦͭͦͪͤͦͦ ͙ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙͡;͙ͤͦͫͭΤ 

6) ͍ ͙ͦͣͦ͗ͤͦͫͭ͘ ͙͎ͪ· ͍ ͙͙ͫͦ͒͊ͤ͘ ͍͙͚ͯͫͦ͡ ͒͡Ύ ͨͪͦΎ͍͔͙ͤ͡Ύ ͙ͫͨͦͤͭ͊ͤͤͦͫͭ 
;͔͍͔ͦ͊͟͡Σ ͔͎ͦ ͙͙͍͙ͤ͒͒ͯ͊͡Έ͙ͤͦͫͭΣ ͔͍͙͙ͤͨͦͭͦͪͣͦͫͭΣ ͙ͯͤ͊͟͡Έ͙ͤͦͫͭΤ 

7) ͪ ͔͔ͪ͊͟ͼ͙ͦͤͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͎ͪ· 
͊͟͟ ͔͍ͫͪ͒ͫͭ͊ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͔͎ͫͦͣͫͭͤͦͦ ͎͒ͦͫͯ͊ ͔͔͚͒ͭ ͎ͪ͊ͤͦͦ͘ ͍ͦͪ͊ͫͭ͊͘ 
͙ ͯͪ ͍ͦͤΎ ͍͙͙ͪ͊ͭ͘Ύ ͙Σ ͨͦ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭΣ ͍ͪͦͫ͘͡·ͻΤ 

8) ͊ ͒͊ͨͭ͊ͼ͙ͦͤͤ·͔ κ ͔͔͍ͪͪͤ͘·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͔͙ͪ͊ͯ͘͡Ό΅͙͔ͫΎ ͍ 
ͫͨͦͫͦ͋ͤͦͫͭΎͻ ͔͔͚͒ͭ ͫ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͍͙͙ͪ͊ͭ͘Ύ ͙͍͔͚͍͍ͨͪͦͭͦ͒ͫͭͦ͊ͭΈ 
͔͎͙͍ͤ͊ͭͤ·ͣ ͺ͊ͭͦͪ͊ͣ͟ ͔ͫͪ͒· ͙ ͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͍ ͔͙͍͔ͦͭ͟͟͡͡Τ  

9) ͙ ͔͎͙ͤͭͪͪͯΌ΅͙͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌ΅͙͔ ͍͔ͫͣ ͯ;͙͊ͫͭͤ͊ͣ͟ 
͙͎͍͎ͪͦͦͦ ͨͪͦͼ͔ͫͫ͊ ͍ͪ͊ͤ·͔ ͍ͨͪ͊͊ ͙ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙͔ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ό 
ͫͦͼ͙͊͡Έͤ·ͻ ͍ͦͤͭ͊ͭͦ͟͟ ;͔͔ͪ͘ ͙͎͍͔ͪͦͦ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ώ4]. 
˭ͤ͊;͙͔ͭ͡Έͤ͊Ύ ;͊ͫͭΈ ͔͎͎͍ͨ͒͊ͦͦ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊Όͭ ͙͎ͪͯ ͊͟͟ 

͙͍͔ͯͤͪͫ͊͡Έ͔ͤͦ ͔͍ͫͪ͒ͫͭͦ ͦ͋ͯ;͔͙ͤΎΦ ˤͦ-͔͍ͨͪ·ͻΣ ͫͦͫͭΎ͔͊ͭ͘͡Έͤ·͚ ͔ͨͦͭͤͼ͙͊͡ 
͍ͨͦͦ͘͡Ύ͔ͭ ͨͦ-͍ͤͦͦͣͯ ͙ͨͦͫͭͪͦͭΈ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͨͪͦͼ͔ͫͫΤ ͍ͦ-͍ͭͦͪ·ͻΣ 
ζ΄ͦ͊͟͡ ͒ͦ͗ͤ͊͡ ͤ͊ͯ;͙ͭΈ ͙͎͔ͪΣ ͭ͊͟ ͊͟͟ Ήͭͦ ͙͍ͦ͒ͤ͊ͦͦ͟ ͍͊͗ͤͦ ͙ ͒͡Ύ ͍͒ͦͪͦ͘ΈΎΣ 
͙ ͒͡Ύ ͯͣ͊η ό˨Φ ˨ ΈΌ͙ύ ώмϐΦ ˽͍͙ͪ͊͡Έͤͦ ͎͙͍ͦͪ͊ͤͦ͊ͤͤ͊͘Ύ ͙͔ͫͫͭͣ͊ ͍͙ͨͦ͒͗ͤ·ͻ 
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͙͎͍ͪͦ·ͻ ͊ͤ͘Ύ͙͚ͭ ͔ͤ ͭͦ͡Έͦ͟ ͔ͯͪͨ͟͡Ύ͔ͭ ͎͙ͦͪ͊ͤͣ͘ ͔͖ͪ͋ͤ͊͟Σ ͤͦ ͙ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 
͍͙͙ͪ͊ͭ͘Ό ͍͔ͯͣͫͭͤͤ·ͻ ͔͚ͫͨͦͫͦ͋ͤͦͫͭΣ ͎͙ͦ͡;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡ΎΦ  

˥͍͊ͤ͊͡Ύ ͙͔͒Ύ ͙͔͔͙ͨͪͣͤͤΎ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͙͎ͪ· ͍ ͙ͤ͟͡Ό͙͍ͤͦͣ͘ 
͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ς ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͦ͋ͯ;͊ͭΈͫΎ ͙ ͍͙͍ͪ͊͊ͭ͘ΈͫΎ ͍ ͙ͫͦͭͪͯ͒ͤ;͔͍͔ͫͭΣ 
͔ͦͭͦͪͦ͟ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍ ͪ͊ͤ͘·ͻ ͺͦͪͣ͊ͻΥ ͚ͨ͊ͪͤͦΣ ͎͍͚ͪͯͨͨͦͦΣ ͚ͦͣ͊ͤ͒ͤͦ͟Φ 
˿͙ͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͍ ͔ͦͣ͊ͤ͒͟ ͙͔͙͍ͦͪͤͭͪͦ͊ͤͦ ͤ͊ ͦ͋΅͙͔ ͼ͔͙͡ ͙ ͔ͯͫͨͻΣ ;ͭͦ 
͙͎͔͒ͦͫͭ͊ͭͫΎ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έ͚ͤͦ ͪ͊͋ͦͭ· ͎͊͗͒ͦͦ͟ ;͔ͤ͊͡ 
͎ͪͯͨͨ· /  ͟ ͦͣ͊ͤ͒·Σ ͤͦ ͙ͨͪ ͨͦͫͭͦΎͤͤͦͣ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͫ ͦͫͭ͊͡Έͤ·͙ͣ 
ͯ;͙͙͊ͫͭͤ͊ͣ͟ ͨͪͦͼ͔ͫͫ͊Φ 

˻͋ͯ;͔͙͔ͤ ͤ͊ ͍͔ͦͫͤͦ ͙͎͍͎ͪͦͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͍͙ͫͦ͒ͭͫΎ ͟ ͔ͫ͒ͯ͡Ό΅͙ͣ 
͍͙ͯͫͦ͡ΎͣΦ  

1. ˹͎͊ͪ͊͒ͯ ͯ;͙͙͊ͫͭͤ͟ ͨͦͯ͡;͔͊ͭ ͦ͒ͤͯ ͤ͊ ͍͔ͫͻ ͍ ͍͙͔͒ ͫͯͣͣ· ͍͋͊ͦ͡Σ 
ͦͼ͔͙ͤ͟ ͙͙͡ ͎͙͒ͪͯͻ ͍͙͍͒ͦ ͨͦͦ΅͔͙ͪͤΎ ͍͔͚ͫͦͣͫͭͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

2. ˽͔ͪͫͦͤ͊͡Έͤ͊Ύ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͍ ͙͎͍ͪͦͦͣ ͨͪͦͼ͔͔ͫͫ ͦͤ͊͘;͔͊ͭΣ ;ͭͦ 
͔ͨͦ͋͒͊ ͙͙͡ ͙͎ͨͪͦͪ·΄ ͍͔͚ͫ ͎ͪͯͨͨ· κ ͦͣ͊ͤ͒͟· ͍͙͙͊ͫͭ͘ ͦͭ ͙͡;͎ͤͦͦ ͍͊͒͊͟͡ 
͎͊͗͒ͦͦ͟ ͯ;͙͊ͫͭͤ͊͟Φ 

3. ˾͍͊ͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͯ;͙͍͊ͫͭͤͦ͟ ͦͤ͊͘;͊ΌͭΣ ;ͭͦ ͊͗͒͟·͚ ͙͘ ͙ͤͻ 
͔ͫͨͦͫͦ͋ͤ ͍͙ͨͦ͡ΎͭΈ ͤ͊ ͻͦ͒ ͙͎ͪ·Σ ͯͯ͡;΄͙͍ ͍͔ͫͦ͋ͫͭͤͤ·͚ ͔ͪͯ͘͡Έͭ͊ͭΦ  

ˤ͟͡Ό;͔͙͔ͤ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͙ ͍͙͔ͦͫͨͭ͊ͭ͡Έͤ·͚ ͨͪͦͼ͔ͫͫ ͙ͤ͟͡Ό͙͍͘-
͚ͤͦ ́ ͦ͟͡· /  ͟ ͊ͫͫ͊͡ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙͎ͪ ͍ͨͦͦ͘͡Ύ͔ͭ ͔͒ͭΎͣ ͫ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͪ͊͘-
͍͙͙ͭΎ ͔͙͍͒ͣͦͤͫͭͪͪͦ͊ͭΈ ͔͔͋ͦ͡ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͍͙͔͚͊ͣͦ͒ͫͭ͘-
͍͙Ύ ͫͦ ͍͙͙ͫͦͣ ͍͒ͦͪͦ͘·͙ͣ ͍͔͙͙ͫͪͫͭͤ͊ͣ͟Φ ̏ͭͦ ͍͙ͫͭ͊ͤͦͭͫΎ ͔ͦͫͦ͋ͤͤͦ ͦ;͔͍͙͒-
ͤ·ͣΣ ͔͙ͫ͡ ͔͎͎͙ͨ͒͊ͦ ͍ ΄͔ͦ͟͡ ͼ͔͔͍͔ͤ͊ͨͪ͊ͤͤͦ͡͡ ͔͙͍ͨͦ͒͒ͪ͗͊Όͭ ͙͔͔͙͔ͨͪͣͤͤ 
͙͎͍ͪͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͼ͔͡Ύͻ ͫͦͼ͙͙͊͊͘͡ͼ͙͙ ͔͔͚͒ͭ ͫ ͔͙ͨͪͦ͋ͣ͊ͣ͡ ͍ ͍͙͙͙ͪ͊ͭ͘Φ 

͙́ͪ͊͒ͼ͙ͦͤͤ·͔ ͙͎ͪ· ͯͫͦͪ͟ΎΌͭ ͫͦͼ͙͊͡ΈͤͯΌ ͊͒͊ͨͭ͊ͼ͙Ό ͔͔͚͒ͭ ͫ 
͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΣ ;ͭͦ ͙͎͔͒ͦͫͭ͊ͭͫΎ ͊͘ ͫ;͖ͭ ͦ͋ͯ;͔͙ͤΎ ͍ 
ͣ͊͡·ͻ ͎ͪͯͨͨ͊ͻΦ ˽͔͔ͦͫͭͨͤͤͦ ͦ͋·;ͤ·͔ ͔͙͒ͭ ͤ͊;͙ͤ͊Όͭ ͍ͦͫͦͤ͊͊ͭ͘ΈΣ ;ͭͦ ͯ ͙ͤͻ ͫ 
͔͒ͭΈ͙ͣ-͙͍͙͙ͤ͊͒͊ͣ͡ ͎ͣͤͦͦ ͦ͋΅͔͎ͦΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͙͔͔͙͔ͨͪͣͤͤ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ 
͙͎ͪ ͍ ͙ͤ͟͡Ό͙͍ͤͦͣ͘ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ͍ͨͦ·΄͔͊ͭ ͫͦͼ͙͊͡ΈͤͯΌ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Έ ͙ 
͍ͤ͊·͙͟ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙ ͔͔͚͒ͭ ͫ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͍͙͙ͪ͊ͭ͘ΎΣ ͭ͊͟ ͊͟͟ ͍ ͨͪͦͼ͔͔ͫͫ 
͙͎͍͚ͪͦͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͯ ͙ͤͻ ͨͦΎ͍͡Ύ͔ͭͫΎ ͋ͦ͡Έ΄͔ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ 
͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫͦ ͍͙͙ͫͦͣ ͍͒ͦͪͦ͘·͙ͣ ͍͔͙͙ͫͪͫͭͤ͊ͣ͟ ς ͙͔ͤͦͫͭ͡Ύ͙ͣ ͔͙ͣͦ͒͡ 
͍͔͔͙ͨͦ͒ͤΎΣ ͍͚͍͔͚ͫͦͫͭͤͤͦ ͔͔͖ͦͨͪ͒ͤͤͦͣͯ͡ ͍ͦͪ͊ͫͭͯ͘Φ 

˸ͦ΅ͤ·ͣ ͔͍ͫͪ͒ͫͭͦͣ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͍ ͙ͤ͟͡Ό͙͍͚ͤͦ͘ ͔͔ͫͪ͒ ͍͔ͤ 
ͯ;͔͚͋ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ Ύ͍͡Ύ͔ͭͫΎ ͔͚͙͙͎ͣͤͫͭͪͣͤ ς ͎ͨͪͦͪ͊ͣͣ· ͍͔ͫͦͣͫͭͤ·ͻ 
͊ͤ͘Ύ͙͚ͭ ͙ ͍͔͔͙ͨͪͦ͒ͤΎ ͎͒ͦͫͯ͊ ͔͔͚͒ͭ ͫ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͙ͻ 
͍͒ͦͪͦ͘·ͻ ͍͔͙͍ͫͪͫͭͤͦ͟Φ ˹͔͙͔͊ͨͦͤͤ͡ Ή͙ͭͻ ͎ͨͪͦͪ͊ͣͣ ͙͎͍ͪͦ·͙ͣ 
͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣΣ ͍ ;͙͊ͫͭͤͦͫͭ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͙ͣ ͙͎͙ͪ͊ͣΣ ͖ͫͦ͒͊ͭ͘ ͙͔͔ͤ͊͋ͦ͡ 
ͦͣ͟ͺͦͪͭͤͯΌ ͔ͫͪ͒ͯ ͒͡Ύ ͦ͋΅͔͙ͤΎΣ ͍͙͙ͪ͊ͭ͘Ύ ͯ ͔͔͚͒ͭ ͍͊͗ͤ·ͻ ͙͡;ͤͦͫͭͤ·ͻ 
͊͟;͔͍ͫͭΥ ͔͍͙͙͙ͤ͊ͫͣͦͫͭ͘Σ ͍͔͔͙ͯͪͤͤͦͫͭΣ ͫ͊ͣͦͦͤͭͪͦ͟͡ΎΣ ͙͍͎͊͒͊ͨͭͤͦͦ 
͙͒ͫͭ͊ͤͼ͙͍͙ͪͦ͊ͤΎΣ ͍ͤ͊·͍ͦ͟ ͼ͔͔͎͙ͨͦ͊͊ͤ͡͡Ύ ͙ Ή͙͙ͣͨ͊ͭΦ 
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̂;͖ͤ·͔Σ ͙͔ͫͫ͒ͯ͡Ό΅͙͔ ͙ͨͪͪͦ͒ͯ ͙ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͙͎ͪ·Σ 
͔ͦͭͣ;͊ΌͭΣ ;ͭͦ ͎͋͊ͦ͒͊ͪ͡Ύ ͚ͤ͊ͪͦ͒ͤͦ ͙ͣͯ͒ͪͦͫͭ ͋·͙͡ ͙ͨͪ͒ͯͣ͊ͤ· ͙͔ͭ͊͟ ͙͎ͪ·Σ ͍ 
ͦͭͦͪ͟·ͻ ͍͔ͫ ͔͙͒ͭΣ ͔ͤͫͣͦͭͪΎ ͤ͊ ͙͔ͣΌ΅͙͔ͫΎ ͯ ͙ͤͻ ͔͙ͦͭͦͤͤ͟͡Ύ ͍ ͍͙͙͙ͪ͊ͭ͘Σ 
͔͙ͪ͊ͯ͘͡Όͭ ͍͙ͫͦ ͙͔͔ͤͭͪͫ· ͙ ͔͙ͨͦͭͪ͋ͤͦͫͭΣ ͙͍ͤ͊͊͗͊͡Όͭ ͔͙͚͒ͪͯ͗ͫ͟ ͦͤͭ͊ͭ͟͟ ͫͦ 
͍͔͙͙ͫͪͫͭͤ͊ͣ͟ ό͙͔ͤ͊ͨͪͣͪΣ ͍͔͙͔ͦ͗͒ͤ ͻ͍ͦͪͦͦ͒͊Σ ͯ͒͊͟ ͙͙ͨͪͤͣ͊Όͭ ͍͔ͫͻ 
͔͗͊͡Ό΅͙ͻύΦ ˿͍͙͊͋ͦ͒͡Ύ΅͙͔ ͔͙͒ͭ ͎ͣͦͯͭ ͯ;͍͍͊ͫͭͦ͊ͭΈ ͍ ͙͎ͪ͊ͻΣ ͎͔͒ ͨͦ ͍͙ͨͪ͊͊ͣ͡ 
͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͍͊͘Ύ͘·͍͊ͭΈ ͙͙͡ ͊ͪ͘͟·͍͊ͭΈ ͎͊͊͘͡Υ ͨͪΎ͙ͭ͟Σ ͙͗ͣͯͪ͟Σ ζ˥ͦͪ΄ͦ͟ηΣ 
ζˣ͔͘ ͙ͫͦ͡ ͫͦ͡ΈηΣ ζ˿ͭͪͦ͊͟;ηΦ ˨͔͙ͭ ͫ ͔͍͙͙͔ͤ͒ͦͪ͊ͭͣ͘ ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ 
͊ͨͨ͊ͪ͊ͭ͊ ͎ͣͦͯͭ ͫͭ͊ͭΈ ͯ;͙͙͊ͫͭͤ͊ͣ͟ ͙ͭ͊͟ͻ ͤ͊ͪͦ͒ͤ·ͻ ͍͊͋͊͘Σ ͊͟͟ ζ̆ͪͦͣ͊Ύ 
͙͙ͫ͡ͼ͊ηΣ ζˣ͚ͦ ͔ͨͭͯͻ͍ͦηΣ ͙ͫ͊͟͡ ͤ͊ ͚ͦ͒ͤͦ ͎͔ͤͦΣ ͙͗ͣͯͪ͟ ͤ͊ ͚ͦ͒ͤͦ ͎͔ͤͦΦ ͙̏ͭ ͙ 
͎͙͔͒ͪͯ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͔ ͙͎ͪ· ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͙ͭ͊ͭ͟͡Έͤ·ͻ ͦ΅ͯ΅͔͙͚ͤΣ 
ͫͯ͡ͻ͍͎ͦͦͦ ͙͊ͤ͊͊ͭͦͪ͊͘͡Σ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ό ͍͙͔͙͚͒͗ͤΣ ͔ͪ;͔͍͎ͦͦ ͊ͨͨ͊ͪ͊ͭ͊Σ ͺ͙ͦͪͣ-
͍͙͔ͪͦ͊ͤ ͍ͤ͊·͍ͦ͟ ͍͔ͫͦͣͫͭͤ·ͻ ͔͚͍͙͚͒ͫͭ ͙ ͒ͪΦ ˻͙ͤ ͔ͤ ͎ͯͫͯͯ͋͡ΎΌͭ ͙͒ͫͦͣ͟ͺͦͪͭ 
͔͖ͪ͋ͤ͊͟ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΣ ͊ ͤ͊ͦ͋ͦͪͦͭΣ ͨͪͦ͋ͯ͗-
͒͊Όͭ ͔͎ͦ ͔ͨͦͭͤͼ͙͊͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͍·ͨͦͤ͡ΎΎ ͔ͦͣͨͤͫ͊ͭͦͪͤͯ͟Ό ͺͯͤ͟ͼ͙ΌΦ  

ˤͦ ͎͙ͣͤͦͻ ͙͎ͪ͊ͻ ͒͡Ύ ͍·͋ͦͪ͊ ͍ͦ͒Ύ΅͙ͻ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͫ;͙͙ͭ͊͟͡Σ 
͙͙͔͊ͨͦͣͤ͊ͤ͘ ͦͭͦͪ͟·ͻ ͍͔͙ͯ͡;͙͍͔͊ͭ ͦ͋Ά͖ͣ ͫͯ͡ͻ͍͚ͦͦ ͨ͊ͣΎ͙ͭΣ ͍͙͍͔ͪ͊͊ͭ͘ 
͙ͫͨͦͫͦ͋ͤͦͫͭ ͔͙͍ͯ͒ͪ͗͊ͭΈ ͙ ͍͙͍͙ͦͫͨͪͦͦ͒ͭ͘Έ ͙ͪͺ͍ͣͦ͊ͤͤ·͚ ͔ͭͫͭ͟Σ 
͍ͫͦͨͪͦͦ͗͒͊ͭΈ ͔͎ͦ ͙͙͍ͫͦͦͪ͒ͤͪͦ͊ͤͤ͟·͙ͣ ͍͙͔͙͒͗ͤΎ͙ͣΦ 

͙́ͪ͊͒ͼ͙ͦͤͤ·͔ ͙͎ͪ· ͙ͨͪͦ͋΅͊Όͭ ͔͖ͪ͋ͤ͊͟ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ 
͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ ͟ ͯ͟͡Έ͔ͭͯͪΣ ͙͙͙ͫͭͦͪ ͙ ͙ͭͪ͊͒ͼ͙Ύͣ ͫͦͼ͙ͯͣ͊Σ ͍ 
ͦͭͦͪͦͣ͟ ͦͤ ͙͍͖͗ͭΣ ͊ ͯ ͦ͋·;ͤ·ͻ ͔͔͚͒ͭ ͺ͙ͦͪͣͪͯΌͭ ͔͔ͭͦͪ͊ͤͭͤͦ͡ ͦͭͤͦ΄͔͙͔ͤ 
͟ ͍͔͙ͫͪͫͭͤ͊ͣ͟ ͫ ͦͫͦ͋·͙ͣ ͙ͤͯ͗͒͊ͣΦ 

˨͔͔͊͡ ͙͍͔͖ͨͪ͒ͣ ͙͔ͨͪͣͪ· ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙͎ͪ ͔̇ͤͭͪ͊͡Έ͎ͤͦͦ ͔͎͙ͪͦͤ͊ 
˾͙͙ͦͫͫ ͙ ͙̂ͪ͊ͤ͟·Σ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͍ ͙ͤ͟͡Ό͙͍ͤͦͣ͘ 
͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Φ 

ζˣ͔͘ ͙ͫͦ͡ ͫͦ͡Έη ό˴ͯͪͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ). ˤ ͙͎͔ͪ ͔͚͍͍͊͒ͫͭͦ͊ͤͦ͘ ͋ͦ͡Έ΄͔ͦ 
͙ͦ͟͡;͔͍ͫͭͦ ͙͎͍ͪͦͦ͟Φ ˽ͦ ͫ;͙͔ͭ͊͟͡ ͍·͙͋ͪ͊ΌͭͫΎ ͍͔͒ͦ ͍ͦ͒Ύ΅͙ͻΣ ͦͭͦͪ͟·͔ 
ͫ͊͒ΎͭͫΎ ͤ͊ ͔ͣ͘͡Ό ͎͒ͪͯ ͙͍ͤ͊ͨͪͦͭ ͎͒ͪͯ͊Σ ͙ͫͦͨͪ͊ͫ͊͟ΎͫΈ ͨͦ͒ͦ΄͍͙͊ͣ ͎ͤͦΦ ˥͊͊͘͡ 
͍ͦ͒Ύ΅͙ͻ ͍͊͘Ύ͘·͍͊Όͭ ͨͦͭͤ͡·͙ͣ ͦͫ͟·͙ͤ͊ͣ͟Φ ˤ͔ͫ ͦͫͭ͊͡Έͤ·͔ ς ͙ ͎͙ͪͦ͟ ͍ ͔ͨͦ͡Φ 
˽͚ͦ͒ͦ͒Ύ ͨͦͦ;͔͔ͪ͒ͤͦ ͫ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ· ͟ ͍ͦ͒Ύ΅͙ͣΣ ͔͍ͨͦ͡·͔ ͙͎͙ͪͦ͟ ͙ͪ͟;͊ͭΥ 
ζˣ͔͘ ͙ͫͦ͡Ηη ς ͙  ͔͔͋ͫͨͪͨΎ͍͔ͭͫͭͤͤͦ ͔͔ͨͪͨͪ·͎͙͍͊Όͭ ;͔͔ͪ͘ ͙ͻ ͎͙ͤͦΦ  

˹͊ ͦ͋ͪ͊ͭͤͦͣ ͙ͨͯͭ ͙͎͙ͪͦ͟ ͙ͪ͟;͊ͭΥ ζ˿ͦ͡ΈΗη ς ͙ ͍ͫͤͦ͊ ͨ·ͭ͊ΌͭͫΎ 
͔͔ͨͪͨͪ·͎ͤͯͭΈ ;͔͔ͪ͘ ͎͙ͤͦ ͍ͦ͒Ύ΅͙ͻΦ ˭͊͒͊;͊ ͍ͦ͒Ύ΅͙ͻ ς ͎ͦͦ͟-͙ͤ͋ͯ͒Έ ͍͙ͫͦͭ͡ΈΦ 
˩͙ͫ͡ Ήͭͦ ͖ͯ͒͊ͭͫΎΣ ͭͦ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͔ͫͣͤ͊ ͙͎͍ͪͦͦ͟Φ ́ͦͭΣ ͎ͦͦ͟ ͚͙ͨͦͣ͊͡Σ ͙ͫ͊͒ͭͫΎ 
ͤ͊ ͔ͣͫͭͦ ͎ͭͦͦΣ ͭͦ͟ ͔͎ͦ ͚ͨͦͣ͊͡ [5]. 

ˤ ͨͪͦͼ͔͔ͫͫ ͚͒͊ͤͤͦ ͙͎ͪ· ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͫͯ͡ͻ͍͔ͦͦ ͍͙ͦͫͨͪΎ͙͔ͭ ͙ ͍ͤ͊·͙͟ 
ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ͍͙͙ͤͣ͊ͤΎΣ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͫͯ͡ͻ͍͎ͦͦͦ ͙ 
͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͙͍͊ͤ͊͊ͭͦͪͦ͘͡Σ ͙͍ͨͪͦͦ͘͡Έ͎ͤͦͦ ͍͔͔͙ͨͦ͒ͤΎΦ ˨͔͙ͭ ͯ;͊ͭͫΎ 
ͦͼ͔͙͍ͤ͊ͭΈ ͪ͊ͫͫͭͦΎ͙͔ͤ ͒ͦ ͦ͋Ά͔ͭ͊͟ ͤ͊ ͫͯ͡ͻ ͙ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍͙͔͙͒͗ͤΎΦ  

˩͙ͫ͡ ͙͎ͪ͊ ͎͙͍ͦͪ͊ͤͦ͊ͤ͊͘ ͒͡Ύ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙ͻ ͔͔͚͒ͭΣ ͭͦ ͒͡Ύ ͙͔ͦͪͤͭ͊ͼ͙͙ 
͍ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͙ ͍ͦ ͙͔͙͔͋͗͊ͤ͘ ͍ͭͪ͊ͣ ͣ· ͔͎͔ͨͪ͒͊͊ͣ͡ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͖ͨͪͣ 
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ζͤ͊ͭΎ͚ͤͯͭͦ ͙͙ͤͭηΦ ˨͍͔ͦ ͪ͘Ύ;͙ͻ ͯ;͙͍͊ͫͭͤͦ͟ ͤ͊ͭΎ͎͙͍͊Όͭ ͙ͤͭΈ ͨͦ ͔ͦ͋ ͫͭͦͪͦͤ· 
ͦͭ ͍ͦ͒Ύ΅͙ͻΣ ͦͭͦͪ͟·͔Σ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͔ͤ ͍·ͭΎ͎͙͍͊Όͭ ͎͙ͤͦ ͨͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ό 
͎͒ͪͯ ͟ ͎͒ͪͯͯΣ ͊ ͙͊ͤͣ͊͘Όͭ ͙͍ͨͪ·;͔ͤͦ ͔͙͔ͨͦͦ͗ͤ͡ ͤ͊ ͔ͫͭͯ͡Φ  

˿͊͋ͦͫ͡͡·΄͊΅͙ͣ ͙͎ͪͦ͊ͣ͟ ͣͦ͗ͤͦ ͪ͊͒͊ͭ͘Έ ͍ͦͯ͘;͔ͤͤ·͔ ͙͎ͪͯ΄͙͟ 
ό͙ͨ΅͙͊͟͡Σ ͔ͭͪ΅͙ͦͭ͟Σ ͋ͯ͋ͤ· ͙ ͒ͪΦύΣ ͍ͯ͘͟ ͦͭͦͪ͟·ͻ ͔͋ͯ͒ͭ ͔͍ͨͪ͒͊ͪΎͭΈ 
͔͔ͨͪͨͪ·͎͙͍͙͔͊ͤ ;͔͔ͪ͘ ͎͙ͤͦ ͍ͦ͒Ύ΅͙ͻΦ 

˩͙ͫ͡ ͙͎ͪ͊ ͔ͤͯ͗͒͊ͭͫΎ ͍ ͔͙͙ͯͫͦ͗ͤͤ͡ ͍͙ͨͪ͊͡Σ ͭͦ ͪͦ͡Έ ͍ͦ͒Ύ΅͙ͻ ͎ͣͦͯͭ 
͍·ͨͦͤ͡ΎͭΈ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙͔ ͙͎͙ͪͦ͟Φ ˿͙͒Ύ ͤ͊ ͨͦͯ͡ όͤ͊ ͔͔ͣ͘͡ύ ͙͡ͼͦͣ ͎͒ͪͯ ͟ 
͎͒ͪͯͯΣ ͙ͦͤ ͨ·ͭ͊ΌͭͫΎ ͙ͦͫ͊ͭ͡Έ ͔͔ͨͪͨͪ·͎͙͍͊Ό΅͙ͻ ;͔͔ͪ͘ ͙ͻ ͎͙ͤͦ ͪ͘Ύ;͙ͻ 
͙͎͍ͪͦͦ͟Φ ˤ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͔͙͔ͨͦͫ͒ͤ͡ ͒ͦ͗ͤ͡· ͯ;͙ͭ·͍͊ͭΈΣ ;ͭͦ ͯ 
͍͙ͫ͊͋ͦ͒͡Ύ΅͙ͻ ͔͔͚͒ͭ ͫͯ͡ͻ͍͔ͦͦ ͍͙ͦͫͨͪΎ͙͔ͭ ͔ͦ͋ͦͫͭͪͤͦ ͙ ͡Ό͚͋ͦ ΄ͦͪͦͻ ͙ͦͤ 
͋ͯ͒ͯͭ ͍͙͙ͦͫͨͪͤͣ͊ͭΈ ͊͟͟ ͨͦͨ·ͭͯ͟ ͍͔ͫͦͪ΄͙ͭΈ ͨͪ·͗ͦ͟Φ 

ζˣͦͭͯͤ͡η όˤ͎ͦͦͦ͒ͫ͊͟͡Ύ ͦ͋͊ͫͭ͡Έύ. ˮ͎ͪ͊ ͍͙ͨͪͦͦ͒ͭͫΎ ͨͦ͒ ͣͯ͘·͊͟͡Έ͔ͤͦ 
ͫͦ ͍͔͙͔ͨͪͦͦ͗͒ͤΦ ˤ͔ͫ ͯ;͙͙͊ͫͭͤ͟ ͙ͫ͒Ύͭ ͤ͊ ͔͚ͫ͊ͣ͊͟͟ͻΦ ˤͦ͒Ύ΅͙͚ ͙͖͒ͭ ͨͦ ͎ͪͯͯ͟Σ 
ͨͦ͒ͻ͙ͦ͒ͭ ͟ ͦ͒ͤͦͣͯ ͙͘ ͯ;͙͍͊ͫͭͤͦ͟Σ ͔ͭͦͨ͊ͭ ͔͔ͨͪ͒ ͙ͤͣ ͎͚ͤͦͦΣ ͙͎ͨͪ͊͡΄͊Ύ 
͔͍ͫ͒ͦ͊ͭ͡Έ ͊͘ ͙ͤͣΦ ˽͙͎ͪ͊͡΄͖ͤͤ·͚ ͯ;͙͊ͫͭͤ͟ ͙͖͒ͭ ͊͘ ͍ͦ͒Ύ΅͙ͣ [5].  

˽͚ͪͦ͒Ύ ͎ͪͯ͟Σ ͍ͦ͒Ύ΅͙͚ ͙͎ͨͪ͊͡΄͔͊ͭ ͔ͫ͒ͯ͡Ό΅͔͎ͦ ͯ;͙͊ͫͭͤ͊͟Σ ͔ͭ͊͗͟ 
͍ͭͦͨͤͯ ͔͔ͨͪ͒ ͙ͤͣ ͎͚ͤͦͦΦ ˽͔ͦͫ͡ Ή͎ͭͦͦ ͍͙͔͙͔͒͗ͤ ͨͦ ͎ͪͯͯ͟ ͙͖͒ͭ ͍ ͎͒ͪͯͯΌ 
ͫͭͦͪͦͤͯ ͊͘ ͔͍ͨͪ·ͣ ͙͎ͨͪ͊͡΄͖ͤͤ·ͣΣ ͦͭͦͪ͟·͚ ͨͦ ͎͙͙͊ͤ͊ͦ͡ ͍·͙͔͋ͪ͊ͭ 
͔ͫ͒ͯ͡Ό΅͔͎ͦΣ ͙ ͙͎͙ͪͦ͟ ͤ͊;͙ͤ͊Όͭ ͍͙͎͒͊ͭΈͫΎ ͍ ͎͒ͪͯͯΌ ͫͭͦͪͦͤͯΦ ˽͔͙͚ͦͫ͒ͤ͡ 
ͯ;͙͊ͫͭͤ͟ ͦ͊͘͟·͍͔͊ͭͫΎ ͫͭͦΎ΅͙ͣ ͍͔͔͙ͨͪ͒Σ ͔͔ͭͨͪΈ ͦͤ ͙͎ͨͪ͊͡΄͔͊ͭ ͍ ͙͎ͪͯΦ ́͊͟ 
͔ͦ͋ͪ͊ͯͭͫ͘Ύ ζͼ͔ͨͦ;͊͟ηΣ ͦͭͦͪ͊͟Ύ ͍͙͔͒͗ͭͫΎ ͭͦ ͍ ͦ͒ͤͯΣ ͭͦ ͍ ͎͒ͪͯͯΌ ͫͭͦͪͦͤͯΦ 
˹͊͋ͦͪ ͙͎͍ͪͦͦ͟ ͔ͨͪͦ͒ͦ͗͊ͭͫ͡Ύ ͒ͦ ͚ͭͦ ͨͦͪ·Σ ͨͦ͊͟ ͍ͯ͘;͙ͭ ͣͯ͘·͊͟͡Έ͔ͤͦ 
͍͔͙͔ͫͦͨͪͦͦ͗͒ͤΦ ́ͦͭΣ ͭͦ͟ ͊͘ ͔͎ͤͦ ͍͔ͦͭ;͔͊ͭ ό͎͙͊ͪͣͦͤͫͭΣ ͔͋͊͊͊͡͡;͙ͤ͟ ͙ ͭΦ ͨ ΦύΣ 
͔͙ͫ͒ͭ͡Σ ;ͭͦ͋· ͯ;͙͍͊ͫͭͤͦ͟ ͋·ͦ͡ ͔ͤ;͖͔ͭͤͦ ͙ͦ͟͡;͔͍ͫͭͦΣ ͙ ͭͯͭ ͔͗ ͔ͨͪͪ͊͟΅͔͊ͭ 
͙͎ͪ͊ͭΈΦ ˽͙ͪ Ήͭͦͣ ͙ͦͤ ͒ͦ͗ͤ͡· ͍ͦ͋ͪ͊ͦ͊ͭ͘Έ ͨ͊ͪ·Φ ˻͍ͫͭ͊΄͙͚ͫΎ ͔͋͘ ͨ͊ͪ· ς 
ζ͋ͦͭͯͤ͡ηΦ ˤ ͊͟;͔͍͔ͫͭ ͙ͤ͊͊͊ͤ͘͟Ύ ͊͘ ͔ͤͪ͊ͫͭͦͪͦͨͤͦͫͭΈ ͔ͣͯ ͖͒͊ͭͫΎ ͔͊ͦ͟͟-͙͋ͦ͡ 
͙͔͊͒͊ͤ͘Σ ͍·͙͍ͨͦͤ͡ ͔ͦͭͦͪͦ͟Σ ͭͦͭ ͍ͫͤͦ͊ ͤ͊;͙͔ͤ͊ͭ ͙͎ͪͯΦ 

˨͊ͤͤ͊Ύ ͙͎ͪ͊ ͔͍ͨͪ͒͊ͪΎ͔ͭͫΎ ͚ͫͦ͗ͤͦ͡ ͎͔ͣͤͦͦͫͭͯͨͤ;͚͊ͭͦ ͙ͤͫͭͪͯ͟ͼ͙͔͚Σ 
ͦͭͦͪͯ͟Ό ͊͗͒͟·͚ ͔͖ͪ͋ͤͦ͟ ͔͒ͦ͗ͤ͡ ͔ͯ͒ͪ͗͊ͭΈ ͍ ͨ͊ͣΎ͙ͭΣ ͙ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ 
͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͫ ͚ͦͨͦͪͦ ͤ͊ ͙ͪ͊͘͡;ͤ·͔ ͙͊ͤ͊͊ͭͦͪ͘͡·Φ ˹͙͊͋ͦ͡Έ΄ͯΌ ͼ͔ͤͤͦͫͭΈ 
͙͎ͪ͊ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͒͡Ύ ͔ͪ΄͔͙ͤΎ ͔ͦͪͪ͟͟ͼ͙ͦͤͤͦ-͍͙͍ͪ͊͊͘Ό΅͙ͻ ͊͒͊͘; ͍ 
͔ͪ͊͋ͦͭ ͫ ͔͒ͭΈ͙ͣ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͺͯͤ͟ͼ͙͚ ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊ 
͙ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙͍ͪ͊͊ͭ͘Έ ͯ ͙ͤͻ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ό ͍͙͔͙͚͒͗ͤΣ ͔͙͔ͯͣͤ 
͙͔͙͍ͦͪͤͭͪͦ͊ͭΈͫΎ ͍ ͍͔ͨͪͦͫͭͪ͊ͤͫͭΣ ͙͍ͨͪͦͦ͘͡Έ͔ͤͦ ͍͙͙͔ͤͣ͊ͤΣ 
ͤ͊͋͡Ό͔͒͊ͭ͡ΈͤͦͫͭΈΣ ͋·ͫͭͪͦͭͯ ͔ͪ͊͟ͼ͙͙Σ ͔͚͍͔ͫͦ͒ͫͭͯͭ ͍͙͙ͦͫͨͭ͊ͤΌ ͍͙ͦ͡Σ 
͍·͔͙͒ͪ͗͟Σ ͙͒ͫͼ͙͙͙͍͙ͨͤͪͦ͊ͤͤͦͫͭ͡Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͨ͊ͣΎͭΈ 
͙͎ͪ͊Ό΅͙ͻΣ ͺ͙͔ͦͪͣͪͯͭͫΎ ͔͙͔ͯͣͤ ͔͍ͫ͒ͦ͊ͭ͡Έ ͔ͤ͊ͣ;͔ͤͤͦͣͯ ͨ͊ͤͯ͡Σ 
͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͔ͫ͋Ύ ͙ ͍͙ͭͦ͊ͪ΅͔͚Φ 

˨͡Ύ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͫͯ͡ͻ͊ ͍͔ͣͫͭͦ ͭͦͨ͊ͤΈΎ ͎͚ͤͦͦ ͣͦ͗ͤͦ 
͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͍͔͙͔ͨͪͦͫͤͦͤ͟ ͟ ͔ͨ͡;ͯΣ ͊ ͍͔ͣͫͭͦ ͣͯ͘·͙͟ ό͒͡Ύ 
ͫ͊͋ͦͫ͡͡·΄͊΅͙ͻ ͔͔͚͒ͭύ ς ͗ ͔͍͔ͫͭͦͦ ͍͔͙͔ͫͦͨͪͦͦ͗͒ͤΦ 
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˩͙ͫ͡ ͔͙ͫͪ͒ ͯ;͙͍͊ͫͭͤͦ͟ ͔ͫͭΈ ͔͖ͪ͋ͤͦ͟ ͫ ͤ͊ͪͯ΄͔͙͔ͤͣ ͔͙ͪͤ͘ΎΣ ͭͦ ͚͙ͤ͊ͭ 
͔ͣͯ ͨ͊ͪͯ ͔ͨͦͣͦ͗ͭ ͔͎͎ͨ͒͊ͦΦ 

˭͙͔͊͒͊ͤ ζ͋ͦͭͯͤͯ͡η ͍ͨͦͦ͘͡Ύ͔ͭ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͚ ͨͦ͒ͻͦ͒ 
͟ ͙͎ͪ͊Ό΅͙ͣ ͙ ͯ;͙ͭ·͍͊ͭΈ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍͙͙ͪ͊ͭ͘ΎΣ ͊ ͔ͭ͊͗͟ ͔ͨͦͭͤͼ͙͊͡Έͤ·͔ 
͍͙ͦͣͦ͗ͤͦͫͭ͘ ͎͊͗͒ͦͦ͟ ͯ;͙͊ͫͭͤ͊͟Φ ́͊͟Σ ͙͎ͪͦͯ͟ ͫ ͤ͊ͪͯ΄͔͙͔ͤͣ ͫͯ͡ͻ͊ ͣͦ͗ͤͦ 
͔͙ͨͪ͒ͦ͗ͭ͡Έ ͍·͙ͨͦͤͭ͡Έ ͙͔͊͒͊ͤ͘ ͤ͊ ͍͔͙͔ͫͦͫͭ͊ͤ͡ ͍ͫͦ͊͡ ͙͘ ͔͔͖ͦͨͪ͒ͤͤ͡·ͻ 
͍͋ͯ͟Σ ͔͖ͪ͋ͤͯ͟ ͫ ͤ͊ͪͯ΄͔͙͔ͤͣ ͔͙ͪͤ͘Ύ ς ͎ͯ͊͒͊ͭΈ ͺͦͪͣͯ ͔͔ͨͪ͒ͣͭ͊ ͍ 
ζ͍ͦ͡΄͔͋ͤͦͣ ͔ͣ΄ͦ;͔͟ηΣ ͔ͫͨͭΈ ͔ͯͨͭ͟͡ ͔͙ͨͫͤ ͙ ͒ͪΦ  

ζ˥ͦͪ΄ͦ͟η ό˴ͯͪͫ͊͟Ύ ͦ͋͊ͫͭ͡Έύ. ˹͊ ͍ͪͦͤͦͣ ͙ ͦͭͪ͟·ͭͦͣ ͔͔ͣͫͭ ͍͔ͪ͟ͻͯ 
͒ͤͦͣ ͍ͫͭ͊Ύͭ ͎ͦͪ΄ͦ͟Σ ͨͦ͒ ͦͭͦͪ͟·ͣ ς ͒͊ͪ· ͒͡Ύ ͯ͒͊;͙͍͎ͦͦ͡ ͙͎ͪͦ͊͟Φ 
˽͙͙͙͔ͪ͋ͭ͘͡͡Έͤͦ ͍ ͍͒͊͒ͼ͙͊ͭ ΄͎͊͊ͻ ͦͭ ͎ͦͪ΄͊͟ ͎͔ͪ͊ͫͨͦ͊͊ͭͫ͡Ύ ͙ͦ͒ͤ ͙͘ 
͙͎ͪ͊Ό΅͙ͻΦ ̂;͙͊ͫͭͤ͟ ͔͒ͦ͗ͤ͡ ΄͎͙͊͊ͣ ͙͔͙ͣͪͭ͘Έ ͪ͊ͫͫͭͦΎ͙͔ͤ ͒ͦ ͎ͦͪ΄͊͟Σ 
͍͔ͪͤͯͭΈͫΎ ͤ͊͊͒͘ ͙ ͫͭ͊ͭΈ ͟ ͔ͤͣͯ ͙͡ͼͦͣΦ ˭͔͊ͭͣ ͙͎ͪͦͯ͟ ͍͊͘Ύ͘·͍͊Όͭ ͎͊͊͘͡ ͙ 
͒͊Όͭ ͍ ͙ͪͯ͟ ͨ͊ͯ͟͡Υ ͊͒͊͘;͊ ͙ͫͦͫͭͦͭ ͍ ͭͦͣΣ ;ͭͦ͋· ͚͙͒ͦͭ ͒ͦ ͎ͦͪ΄͊͟ ͫ 
͍͊͘Ύ͊ͤͤ͘·͙ͣ ͎͙͊͊ͣ͘͡ ͙ ͙ͪ͊͋ͭ͘Έ ͔͎ͦΦ ˽͔͔ͪ͗͒ ;͔ͣ ͍͙͒ͤͯͭΈͫΎΣ ͙͎ͪ͊Ό΅͙͚ 
͔͒ͦ͗ͤ͡ ͙ͭͪ ͪ͊͊͘ ͍͔ͨͦͪͤͯͭΈͫΎ ͍͎ͦͪͯ͟ ͔ͫ͋ΎΦ ˨͙͎͍ͦͫͭͤͯΣ ͨͦ ͔͎ͦ ͔͙ͣͤͤΌΣ ͼ͔͙͡Σ 
͙͎ͪͦ͟ ͍͙͍͔ͦͫͭ͊ͤ͊͊ͭͫ͡ΎΣ ͯ͒͊ͪΎ͔ͭ ͚ͨ͊ͦ͟͡ ͙ͭͪ ͪ͊͊͘ ͙ ͙͔ͫͤͣ͊ͭ ͍ͨͦΎͯ͘͟Τ ͔͙ͫ͡ 
ͯ͒͊ͪ· ͋·͙͡ ͯ͒͊;ͤ·Σ ͙͎ͪͦ͟ ͨͦͯ͡;͔͊ͭ ͒͊ͪ·Σ ͔͗͊͡΅͙͔ ͨͦ͒ ͎ͦͪ΄ͦͣ͟Φ  

˽͙ͪ ͍ͨͦͦͪͦͭ͊ͻ ͍͎ͦͪͯ͟ ͔ͫ͋Ύ ͙͎ͪͦ͟ ͔͎ͦ͟͡ ͔ͭͪΎ͔ͭ ͙͔ͦͪͤͭ͊ͼ͙Ό ͙ ͍ ͙͎͔ͭͦ 
͙ͤ͊ͤͦͫͭ ͙ͫ͡Έͤ·͔ ͯ͒͊ͪ· ͨͦ ͔͔ͣ͘͡ ͔͒͊ͦ͟͡ ͍ ͔ͫͭͦͪͦͤ ͦͭ ͎ͦͪ΄͊͟Φ ˴͊͗͒·͚ 
ͯ;͙͊ͫͭͤ͟ ͔ͣͦ͗ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ͪ͊͘͡;ͤ·͔ ͔͍ͫͪ͒ͫͭ͊Σ ;ͭͦ͋· ͔ͤ ͙ͫ͋ͭΈͫΎ ͫ 
͚ͤͯ͗ͤͦ ͔͙͙ͭͪ͊ͭͦͪ͟Φ ˾͔͊ͪ͘΄͔͊ͭͫΎ ͍͖ͫΣ ͔ͪͦͣ͟ ͔͙ͦͫ͊͋ͤ͡͡Ύ ͍ͨͦΎ͙͘͟Φ ˥ͦͪ΄ͦ͟ ͭ͊͟ 
͔ͪ͒ͦ͟ ͙͍ͪ͊͋͊͘ΌͭΣ ;ͭͦ ͍ ͔ͤ͊ͪͦ͒ ͨͦ͒ ͔͎ͤͦ ͙͎ͤͦ͒͊ ͙ͫ͊͗͊͡ ͙͍͎͗ͦͦ ͔ͨͭͯͻ͊ [5]. 

˨͊ͪ· ͨͦ͒ ͎ͦͪ΄ͦͣ͟ ς ͙ͫͭͣͯ͡ ͒͡Ύ ͯ;͙͊ͫͭΎ ͍ ͙͎͔ͪΣ ͍ͦͣͦ͗ͤͦͫͭ͘Έ 
͙ͫͦ͒͊ͤ͘Ύ ͊ͭͣͦͫͺ͔ͪ· ͍͔ͯ͡;͖͙ͤͤͦͫͭΣ ͙͔ͨͦͦ͗ͭ͡͡Έ͎ͤͦͦ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ 
ͤ͊ͫͭͪͦΎΣ ͎ͪ͊͒ͦͫͭͤͦͦ ͙͙ͦ͗͒͊ͤΎ ͙ͨͪ͊͘Φ ˤ͔͔ͣͫͭ ͫ ͔ͭͣ ͔ͪ΄͊ΌͭͫΎ ͍͊͗ͤ·͔ 
͔ͦͪͪ͟͟ͼ͙ͦͤͤ·͔ ͊͒͊͘;͙Υ ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͍͔͙ͫͭ͋ͯ͡Ύͪͤ·͚ ͊ͨͨ͊ͪ͊ͭ ͙ 
͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͍͙͔͙͚͒͗ͤΣ ͔͙͔ͯͣͤ ͫ ͊ͪ͘͟·ͭ·͙ͣ ͎͙͊͊ͣ͘͡ ͙͔͙͍ͦͪͤͭͪͦ͊ͭΈͫΎ ͍ 
ͦͪͯ͗͊͟Ό΅͔͚ ͍͔ͦ͋ͫͭ͊ͤͦ͟Σ ͙ͦͨͪ͊ΎͫΈ ͤ͊ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͦ 
͔͙͙ͨͦͦ͗ͤ͡ ͔͔͍ͨͪ͒ͣͭͦΦ ˨͡Ύ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͫͯ͡ͻ͊ ͙ͫ͟͡Ό;͔͙͔ͤ 
͙͔ͪͭ͘͡Έ͎ͤͦͦ ͙͊ͤ͊͊ͭͦͪ͊͘͡ ͯͫͦ͗ͤ͡Ύ͔ͭ ͊͒͊͘;ͯΦ ˽͙ͪ Ήͭͦͣ ͙͙͍͔ͯͫ͊ͭͫ͡Ύ 
ͤ͊͘;͔͙͔ͤ ͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͙͊ͤ͊͊ͭͦͪ͊͘͡Φ 

ζ˿ͭͪͦ͊͟;η ό˴ͯͪͫ͊͟Ύ ͦ͋͊ͫͭ͡ΈύΦ ˤ͔ͫ ͙͎͙ͪͦ͟ ͫͭͦΎͭ ͎ͨͦͯͪͯͦͣ͟͡Φ ˽ͦ 
ͫ;͙͔ͭ͊͟͡ ͍·͙͋ͪ͊Όͭ ζͫͭͪͦ͊͟;͊ηΣ ͦͭͦͪ͟·͚ ͍͙ͫͭ͊ͤͦͭͫΎ ͍ ͎ͪͯ͟ ͙ ͊ͪ͘͟·͍͔͊ͭ ͎͊͊͘͡Φ 
˽͍ͪ͊ͯΌ ͪͯͯ͟ ͎͙͔ͫ͋͊ͭ ͍ ͔ͦͭ͟͡ ͙ ͙͔ͨͦ͒ͨͪ͊ͭ ͔Ό ͍ͨͪ͊ͯΌ ΅͖ͯ͟Σ ͔͍͚ͦ͡ ͚ͪͯͦ͟ 
͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͦͦͭ͟͡Έ ͍͚ͨͪ͊ͦ ͙ͪͯ͟Φ ˮ͎͙ͪͦ͟ ͨͦ ͦ͒ͤͦͣͯ ͍·ͻͦ͒Ύͭ ͍ ͎ͪͯ͟ ͙ ͔͎ͫ͊͟͡ 
ͯ͒͊ͪΎΌͭ ζͫͭͪͦ͊͟;͊η ͨͦ ͎͚ͫͦͤͯͭͦ ͍ ͔ͦͭ͟͡ ͔ͪͯ͟Σ ͦͤ ͔͗ ͔͒ͦ͗ͤ͡ ͎ͯ͊͒͊ͭΈΣ ͭͦ͟ ͔͎ͦ 
͙ͯ͒͊ͪ͡Φ ˩͙ͫ͡ ͦͤ ͎ͯ͊͒·͍͔͊ͭ ζ͙ͦ͋͒;͙͊͟ηΣ ͭͦ ͭͦͭ ͙͔͊ͤͣ͊ͭ͘ ͔͎ͦ ͔ͣͫͭͦ [5]. 

˽͔͔ͪ͒ ͙͎͚ͪͦ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͔ͦ͋ͣͤΎͭΈͫΎ ͙ͪͯͦͨͦ͗͊ͭ͟Ύ͙ͣΣ ;ͭͦ͋· 
͊͗͒͟·͚ ͙͎ͪͦ͟Σ ͤ͊ͻͦ͒Ύ΅͙͚ͫΎ ͤ͊ ͔͔ͣͫͭ ζͫͭͪͦ͊͟;͊ηΣ ͙ͦͨͪ͊ͫ͡Ύ ͤ͊ ͙ͭ͊ͭ͟͡Έͤ·͔ 
ͦ΅ͯ΅͔͙ͤΎΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͍ Ή͚ͭͦ ͙͎͔ͪ ͊͗͒͟·͚ ͔͖ͪ͋ͤͦ͟ ͯ;͙ͭͫΎ 
͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍͙ͫͦ ͍͙͔͙͒͗ͤΎΥ ͤͯ͗ͤͦ ͭ͊͟ ͙ͭͻͦ ͚͙ͨͦ͒ͦͭ ͟ ζͫͭͪͦ͊͟;ͯηΣ 
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;ͭͦ͋· ͭͦͭ ͔ͤ ͯͫ͡·΄͊͡Σ ͫ ͎͊ͦͦ͟͟ ͔ͣͫͭ͊ ͍͙͒ͤͯͫ͡Ύ ζ͙ͦ͋͒;͙͟ηΦ ζ˿ͭͪͦ͊͟;ηΣ ͍ 
͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͍͙͔ͤͣ͊ͭ͡Έͤ·ͣ ͙ ͙͔͙͍ͦͪͤͭͪͦ͊ͭΈͫΎ ͔ͤ ͭͦ͡Έͦ͟ 
ͤ͊ ͙ͭ͊ͭ͟͡Έͤ·͔Σ ͤͦ ͙ ͤ͊ ͫͯ͡ͻ͍ͦ·͔ ͦ΅ͯ΅͔͙ͤΎΦ ˨͔͔͚ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͔͙ͪͤ͘Ύ 
͟ ζͫͭͪͦ͊͟;ͯη ͔ͣͦ͗ͭ ͍͙ͨͦ͒ͦ͒ͭΈ ͔͎͎ͨ͒͊ͦΦ 

ζ̂͒ͦ;͊͟η όˤ͔ͦͪͦͤ͗ͫ͊͟Ύ ͦ͋͊ͫͭ͡ΈύΦ ̂͒ͦ;͚ͦ͟ ͍ ͙͎͔ͪ Ύ͍͡Ύ͔ͭͫΎ ͫ͊͊͊͟͟͟͡Σ 
͙ͦ͒ͤ ͔ͦͤ͟ͼ ͚ͦͭͦͪͦ͟ ͍ ͔ͪͯ͟ ζͪ·͋͊͊͟η ς ͍ͦ͒Ύ΅͔͎ͦΦ ˤ͔ͫ ͯ;͙͙͊ͫͭͤ͟ ς 
ζͪ·͙͋͟η ς ͍ͫͭ͊Όͭ ͍͎ͦͪͯ͟ ζͪ·͋͊͊͟η ͔ͤ ͒͊͡Έ΄͔Σ ;͔ͣ ͤ͊ ͙͒ͤͯ͡ ͙ͫ͊͊͟͟͟͡Φ 
˾͊ͫͫͭͦΎ͙͔ͤ ͔ͣ͗͒ͯ ͙͎͙ͪͦ͊ͣ͟ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͙͔ͨͪͣͪͤͦ ͍ ͔ͨͦͣͭͪ͊͡Σ ;ͭͦ͋· 
͙ͦͤ ͔ͤ ͔ͣ΄͙͊͡ ͎͒ͪͯ ͎͒ͪͯͯΦ ζ˾·͋͊͟η ͤ͊;͙͔ͤ͊ͭ ͪ͊ͫͪͯ͟;͙͍͊ͭΈ ζͯ͒ͦ;ͯ͟ηΣ 
ͨ·ͭ͊ΎͫΈ ͔͊͒ͭ͘Έ ͔Ό ͎͙ͤͦ ͙͎ͪ͊Ό΅͙ͻΦ ζ˾·͙͋͟η ͒ͦ͗ͤ͡· ͔͔ͯ͋ͪ;ΈͫΎ ͦͭ 
ζͯ͒ͦ;͙͟ηΣ ͔͔ͨͪͨͪ·͎͍ͤͯ ;͔͔ͪ͘ ͔͖ͤΣ ͙ͨͪ Ήͭͦͣ ͙ͦͤ ͔ͤ ͒ͦ͗ͤ͡· ͫͻ͙ͦ͒ͭΈ ͫͦ 
͍͙ͫͦͻ ͔ͣͫͭΦ ˩͙ͫ͡ ζͪ·͋͊ͯ͟η ͯ͒͊ͦͫ͡Έ ͚ͨͦͣ͊ͭΈ ζͪ·͋ͯ͟ηΣ ͭΦ ͔ Φ ͒ͦͭͪͦͤͯͭΈͫΎ 
ζͯ͒ͦ;͚ͦ͟ηΣ ͭͦ ͔͎ͦ ͔ͣͫͭͦ ͙͔͊ͤͣ͊ͭ͘ ͚ͨͦͣ͊ͤͤ͊Ύ ζͪ·͋͊͟ηΦ ˹͔ͦ͋ͻ͙ͦ͒ͣͦ 
ͫͦ͋͡Ό͒͊ͭΈ ͍͙͔ͯͫͦ͡Υ ͫ͊͊ͯ͟͟͟͡ ͣͦ͗ͤͦ ͙ͪͯͭͭ͟Έ ͍ ͡Ό͋ͯΌ ͫͭͦͪͦͤͯΣ ͤͦ ͔ͤ͡Έ͘Ύ 
͙ͨͦ͒ͤͣ͊ͭΈ ͔͖ ͦͭ ͔͙ͣ͘͡ ͍·΄͔ ;͔ͣ ͤ͊ млςнл ͫͣ [5]. 

ˮ͎ͪ͊ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͙͍ͨͪͦͦ͘͡Έ͎ͤͦͦ ͍͙͙ͤͣ͊ͤΎΣ ͍·͔͙͒ͪ͗͟ ͙ 
͋·ͫͭͪͦͭ· ͔ͪ͊͟ͼ͙͙Σ ͔͙ͯͣͤΎ ͦͼ͔͙͍ͤ͊ͭΈ ͙ͫͭͯ͊ͼ͙Ό ͙ ͙ͫͦͦͭͤͦͫͭΈ ͍͙͔͙͔͒͗ͤ ͫ 
͍ͯͫͦͤ͡·ͣ ͙͎ͫͤ͊ͦͣ͡Σ ͍ ͊͟;͔͍͔ͫͭ ͎ͦͭͦͪͦͦ͟ ͍·͔ͫͭͯͨ͊ͭ ͙͙͔͙͔ͨͪ͋͗ͤ͡ 
ζͯ͒ͦ;͙͟ηΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͺ͙ͦͪͣͪͯΌͭͫΎ ;͔ͫͭͤͦͫͭΈ ͙ ͍͙͔ͯ͊͗ͭ͡Έ͔ͤͦ ͦͭͤͦ΄͔͙͔ͤ 
ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͟ ͎͙͒ͪͯͣ ͙͎ͪͦ͊ͣ͟ ό͔ͤ͡Έ͘Ύ ͭͦ͊ͭ͟͡Έ ͔ͫͦͫ͒͊Σ ͔͎͊͋͊ͭ͘Έ ͤ͊ ͔͎ͦ 
͔ͣͫͭͦΣ ͫͨ͊ͫ͊ΎͫΈ ͦͭ ζͪ͟Ό;͊͟η ͙ ͭΦ ͒ ΦύΦ ˮ͎ͪ͊ ͔ͤ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ ͒͡Ύ ͪ͊͋ͦͭ· ͫ 
͔͒ͭΈ͙ͣ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͺͯͤ͟ͼ͙͚ ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊ ͙ 
͍·͔ͪ͊͗ͤͤ·͙ͣ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͔͙ͪͤ͘ΎΦ 

ζ̂ ͒Ύ͒Ό΄͙͟ ͙́ͪͺͦͤ͊η (ˤ͔ͦͪͦͤ͗ͫ͊͟Ύ ͦ͋͊ͫͭ͡Έύ. ˨͔͙ͭ ͍ͫͭ͊ͤͦΎͭͫΎ ͍ 
͎ͪͯ͟Σ ͔͋ͪͯͭͫΎ ͊͘ ͙ͪͯ͟Φ ˤ ͼ͔͔ͤͭͪ ͤ͊ͻ͙ͦ͒ͭͫΎ ͍ͦ͒Ύ΅͙͚Σ ͍·͋ͪ͊ͤͤ·͚ ͨͦ 
ͫ;͙͔ͭ͊͟͡Φ ˮ͎ͪ͊Ό΅͙͔ ͻͦ͒Ύͭ ͨͦ ͎ͪͯͯ͟ ͙ ͎͍ͦͦͪΎͭ ͔͍ͤ͊ͪ͊ͫͨ ͍ͫͦ͊͡Υ  

̂ ͒Ύ͒Ό΄͙͟ ͙́ͪͺͦͤ͊ 
ˣ·ͦ͡ ͔͔ͫͣͪͦ ͔͔͚͒ͭΣ 
˿͔͔ͣͪͦ ͫ·͍͔͚ͤͦΦ 
˻͙ͤ ͔ͤ ͙͙ͨ͡Σ ͔ͤ ͔͙͡Σ 

˨͎ͪͯ ͤ͊ ͎͒ͪͯ͊ ͔͙ͫͣͦͭͪ͡Σ 
˾͊ͦͣ͘ ͔͙͒͊͡͡Σ ͊͟͟ ΎΗ 

˽͙ͪ Ή͙ͭͻ ͍ͫͦ͊͡ͻ ͍͔ͫ ͤ͊;͙ͤ͊Όͭ ͍ͨͦͭͦͪΎͭΈ ͔͗ͫͭ· ͍ͦ͒Ύ΅͔͎ͦΦ ́ͦͭΣ ͭͦ͟ 
͍͙ͨͦͭͦͪ͡ ͍͙͔͙͒͗ͤΎ ͯ͡;΄͔ ͍͔ͫͻΣ ͍͙ͫͭ͊ͤͦͭͫΎ ͤ͊ ͔͎ͦ ͔ͣͫͭͦΦ ˽͙ͪ ͍͔͙͙ͨͦͭͦͪͤ 
͙͎ͪ· ͻ͍ͦͪͦͦ͒ ͍͙͔͒͗ͭͫΎ ͍ ͙͍ͨͪͦͭͦͨͦͦ͗ͤͯ͡Ό ͫͭͦͪͦͤͯ [5]. 

ˤ ͨͪͦͼ͔͔ͫͫ ͚͒͊ͤͤͦ ͙͎ͪ· ͙ͨͪͦͫͻ͙ͦ͒ͭ ͍͙͙͔ͪ͊ͭ͘ ͫͯ͡ͻ͍͎ͦͦͦ ͍͙͙ͤͣ͊ͤΎ ͙ 
ͨ͊ͣΎ͙ͭΣ ͪ͊ͫ΄͙͔͙͔ͪͤ ͦ͋Ά͖ͣ͊ ͫͯ͡ͻ͍͚ͦͦ ͨ͊ͣΎ͙ͭΣ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͙͚ͯͣͤ 
͔͙͍ͯ͒ͪ͗͊ͭΈ ͍ ͨ͊ͣΎ͙ͭ ͔ͭͫͭ͟Σ ͭͦ;ͤͦ ͔͎ͦ ͍͙͍͙ͦͫͨͪͦͦ͒ͭ͘ΈΦ ̂ ͙͎ͪ͊Ό΅͙ͻ 
͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͍͔͙͔ͦͦ͋ͪ͊͗ͤΣ ͤ͊͋͡Ό͔͒͊ͭ͡ΈͤͦͫͭΈΣ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͍͙͔͙͚͒͗ͤΣ 
ͣ·΄͔͙͔ͤ͡Σ ͙͙͔ͫͭͣͯͪͯͭͫ͡Ύ ͙ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ ͔ͪ;͔͍͊Ύ ͙͍͊ͭͤͦͫͭ͟ΈΦ ˮ͎͙ͪͦ͟ 
͙͙͊ͤ͊ͪͯ͘͡Όͭ ͍͙͔͙͒͗ͤΎ ͍ͦ͒Ύ΅͔͎ͦΣ ͍͙͍ͯͫͭ͊ͤ͊͊͡Όͭ ͙ ͙͊ͨͦͣͤ͊͘Όͭ ͙ͻ 
͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈΣ ͙͙ͦͦͪ͒ͤͪͯ͟Όͭ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͔͚͍͙͒ͫͭΎΦ 
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˨͡Ύ ͎͙ͣͤͦͻ ͔͔͚͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ 
͙͔͙͍ͦͪͤͭͪͦ͊͟ ͍ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͙ ͤ͊ͻ͔͙͔ͦ͗͒ͤ ͔ͫ͋Ύ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͎͎͒ͪͯͦͦ 
ͦ͋Ά͔ͭ͊͟ Ύ͍͡ΎΌͭͫΎ ͚ͫͦ͗ͤͦ͡ ͊͒͊͘;͔͚Υ ͭ͊͟Σ ͙͎ͪͦ͟ ͍͙͙͒ͭ ͔ͪ͊͘͟͡Έ͔ͤͦ 
͔͙͔ͦͭͦ͋ͪ͊͗ͤ ͍͙͔͙͚͒͗ͤΣ ͫͭͦΎ ͙͡ͼͦͣ ͟ ͍ͦ͒Ύ΅͔ͣͯΦ ˨͡Ύ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ 
͙͔͔ͤͭͭ͊͟͡͡ ͤ͊ ͤ͊;͊͡Έͤ·ͻ Ήͭ͊ͨ͊ͻ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͎ͪ· ͍·͔͙͔ͨͦͤͤ͡ ͔ͤͫͦ͗ͤ͡·ͻ 
͔͚͍͙͚͒ͫͭ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͍ͫͦͨͪͦͦ͗͒͊ͭΈ ͍͔ͫͦͫͤ͡·ͣ ͦ͋ΆΎ͔͙͔ͫͤͤͣΦ ˹͙͔͊ͨͪͣͪΥ 
ζ͙́ͪ ͪ͊͊͘ ͻͦͨͤͯͭ͡ΈηΣ ζ˨͍͊ ͪ͊͊͘ ͭͦͨͤͯͭΈη ͙ ͒ͪΦ  

˨͡Ύ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙ͻ ͔͔͚͒ͭ ͍ ͙͎͔ͪ ͍͔ͣͫͭͦ ͨͦ͊͊͘͟ ͍͙͔͙͚͒͗ͤ ͒ͦ͗ͤ͊͡ 
͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͍͔ͫͦͫͤ͊͡Ύ ͙ͤͫͭͪͯ͟ͼ͙ΎΦ ˩͙ͫ͡ ͍ͦ͒Ύ΅͙͚ ͔͎͔ͨͪ͒͊͊ͭ͡ 
͍·͙ͨͦͤͭ͡Έ ͔ͫͦ͗ͤͦ͡ ͍͙͔͙͔͒͗ͤΣ ͭͦ ͔͒ͭΎͣ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͺͯͤ͟ͼ͙͚ ͦͨͦͪͤͦ-
͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊ ͔͔ͭͪ͋ͯͭͫΎ ͨͦͣͦ΅Έ ͭΈΌͭͦͪ͊Φ ˨͔ͭΎͣ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ 
ͫͯ͡ͻ͊ ͔͎͔ͨͪ͒͊͊ͭͫ͡Ύ ͔ͭͫͭ͟ ͔ͨͦͭ΄͙͟Σ ͦͭͦͪͯ͟Ό ͙ͦͤ ͍͙͍ͦͫͨͪͦͦ͒͘Ύͭ ͯͫͭͤͦΣ 
͎ͫͦ͊ͫͤͦ͡ ͍͙ͫͦͣ ͍ͦͣͦ͗ͤͦͫͭ͘ΎͣΦ 

ζ͙̂ͭ͊͟͡η όˤ͔ͦͪͦͤ͗ͫ͊͟Ύ ͦ͋͊ͫͭ͡ΈύΦ ˤ ͙͎͔ͪ ͯ;͍͔͊ͫͭͯͭ ͋ͦ͡Έ΄͔ͦ ͙ͦ͟͡-
;͔͍ͫͭͦ ͙͎͍ͪͦͦ͟Φ ˨͔͙ͭ ͫͭͪͦΎͭͫΎ ͍ ΄͔͔͎ͪͤͯ ͙ ͔͋ͪͯͭͫΎ ͊͘ ͙ͪͯ͟Φ ˽͍͔͍ͦͪͤͯ΄͙ͫΈ 
͍͍ͨͪ͊ͦ ό͙͙͡ ͍͔͍ͦ͡ύΣ ͙ͦͤ ͔ͫ͒ͯ͡Όͭ ͊͘ ͍ͦ͒Ύ΅͙ͣ ͫͤ͊;͊͊͡ ͨͦ ͎ͪͯͯ͟Σ ͊ ͨͦͭͦͣ ͨͦ 
͙͙ͫͨͪ͊͡Σ ζ͙͚ͯͭͦ͟͡ηΣ ͦ͋ͪ͊ͯ͘Ύ ͦͤ͟ͼ͔͙ͤͭͪ;͔͙͔ͫ͟ ͎͙ͪͯ͟ ͙ͦ͒ͤ ͍ ͎͒ͪͯͦͣΦ ˮ͔ͤͭͪ-
͍͊͡· ͔ͣ͗͒ͯ ͎͙ͪͯ͊ͣ͟ ͒ͦ͗ͤ͡· ͋·ͭΈ ͔ͤ ͔͔͔ͣͤ ͎ͦ͒ͤͦͦ ͔ͣͭͪ͊Φ ˴͎ͦ͒͊ ΄͔͔͎ͪͤ͊ 
͒ͦͫͭ͊ͭͦ;ͤͦ ͎͙͊ͪͯͭͫ͘͟͡ΎΣ ͍ͦ͒Ύ΅͙͚ ͔͔ͨͦͫͭͨͤͤͦ ͪ͊ͫͪͯ͟;͙͍͔͊ͭ ͔͖ ͙ ͍͔͖͒ͭ ͯ;͊ͫͭ-
͙͍ͤͦ͟ ͍ ͦ͋ͪ͊ͭͤͦͣ ͍͔͙͙ͤ͊ͨͪ͊ͤ͡Φ ˽͙ͪ Ήͭͦͣ ͔͙͒ͭ ͨͦΌͭ ͡Ό͙͋ͣ·͔ ͔͙ͨͫͤ [5].  

ˮ͎ͪ͊ ͍͙͍͔ͪ͊͊ͭ͘ ͙͔ͪͭ͘͡Έͤͦ-ͣͦͭͦͪͤͯΌ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ό ͍ ͨͪͦͼ͔͔ͫͫ 
͍͔͎ͫͦͣͫͭͤͦͦ ͍͙͔͙͒͗ͤΎΣ ͯ;͙ͭ ͍·ͨͦͤ͡ΎͭΈ ͙͎͍ͪͦ·͔ ͔͚͍͙͒ͫͭΎ ͍ ͙͔ͨͦ͒ͪ͊͗͊ͤ 
͍ͦ͒Ύ΅͔ͣͯΦ ˻͔ͫͦ͋ͦ ͤ͊͘;͔͙͔ͤ ͒͊ͤͤ͊Ύ ͙͎ͪ͊ ͙͔͔ͣͭ ͒͡Ύ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ 
ͺͯͤ͟ͼ͙͚ ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Σ ͭ͊͟ ͊͟͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙͍ͪ͊͊ͭ͘Έ 
͍͔͙ͫͭ͋ͯ͡Ύͪͤ·͚ ͊ͨͨ͊ͪ͊ͭΣ ͍ͨ͊ͤͦͫͭ͡Έ ͙ ͼ͔͔͍͔ͤ͊ͨͪ͊ͤͤͦͫͭ͡͡Έ ͍͙͔͙͚͒͗ͤΦ 

˩͙ͫ͡ ͍ ͙͎͔ͪ ͯ;͍͊ͫͭͯΌͭ ͔ͤͪ͘Ύ;͙͔ ͔͙͒ͭ ͙͙͡ ͔͙͒ͭ ͫ ͍·͔ͪ͊͗ͤͤ·͙ͣ 
ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͔͙ͪͤ͘ΎΣ ͭͦ ͍ ͊͟;͔͍͔ͫͭ ͍ͦ͒Ύ΅͔͎ͦ ͔͒ͦ͗ͤ͡ ͍·ͫͭͯͨ͊ͭΈ ͙͋ͦ͡ 
͍͒ͦͪͦ͘·͚ ͔͖ͪ͋ͤͦ͟Σ ͙͋ͦ͡ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙͚Σ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͙͔͙ͦͪͤͭͪͯΌ΅͙͚ͫΎ 
͍ ͍͔ͨͪͦͫͭͪ͊ͤͫͭΦ ˨͊ͤͤ͊Ύ ͙͎ͪ͊ ͍͔ͫͦͪ΄͔͍͔ͤͫͭͯͭ ͍ͤ͊·͙͟ ͙͔ͦͪͤͭ͊ͼ͙͙ ͫ ͚ͦͨͦͪͦ ͤ͊ 
͍͙͔͙͒͗ͤΎ ͍ͫͦͨͪͦͦ͗͒͊Ό΅͔͎ͦΦ 

ζ˾ͯ;͔͖͟η ό͔̇ͤͭͪ͊͡Έͤ͊Ύ ˾͙ͦͫͫΎύΦ ˮ͎͙ͪͦ͟ ͍ͫͭ͊ͤͦΎͭͫΎ ͍ ͦͦͤͤͯ͟͡ ͙ͨ͊ͪ͊ͣΣ 
͍͘Ύ͍΄͙ͫΈ ͊͘ ͙ͪͯ͟Φ ˮ͎ͪͦ͟Σ ͍ͦͫͭ͊΄͙͚ͫΎ ͙ͦ͒ͤΣ ͨͪͦͻ͙ͦ͒ͭ ͍ ͍͔ͫͦͦ͋ͪ͊ͤ͘·͚ 
͙ͦͪ͒ͦͪ͟ ͨͦ͒ ͨͦ͒ͤΎͭ·͙ͣ ͙ͪͯ͊ͣ͟ ͙ ͍·͙͔͋ͪ͊ͭ ͔͔ͫ͋ ͨ͊ͪͯ ό͔ͨ͊ͪͤΈ ς ͔͍͒ͯ΄ͯ͟ 
͙͙͡ ͤ͊ͦ͋ͦͪͦͭύΦ ˤ͍ͤͦΈ ͫͦ͒͊ͤͤ͊͘Ύ ͨ͊ͪ͊ ͨͪͦͻ͙ͦ͒ͭ ζ͙ͦͪ͒ͦͪ͟η ͙ ͍͙ͫͭ͊ͤͦͭͫΎ ͍ 
ͦͤ͟ͼ͔ ͦͦͤͤ͟͡·Φ ˮ͎ͪͦ͟Σ ͦͭͦͪ͟·͚ ͦͫͭ͊ͫ͡Ύ ͔͋͘ ͨ͊ͪ·Σ ͔ͭ͊͗͟ ͍·͙͔͋ͪ͊ͭ ͔͔ͫ͋ 
͙ͤ͊ͨ͊ͪͤ͊͟ [5]. 

ˮ͎ͪ͊ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͚ͣͦͭͦͪͤͦ ͍͙ͦͦͫͭ͟͡ ͙ ͙͔ͪͭ͘͡Έͤͦ-
͍͙͎͔͒͊ͭ͡Έ͚ͤͦ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙Σ ͺ͙͔ͦͪͣͪͯͭ ͔ͭͻ͙ͤ;͔ͫͯ͟Ό ͫͭͦͪͦͤͯ ͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ 
͊ͭ͊͟Υ ͔͙͔ͯͣͤ ͔͚͍͍͒ͫͭͦ͊ͭΈ ͚ͦ͒ͤͦ ͚ͪͯͦ͟Σ ͔͙͍ͯ͒ͪ͗͊ͭΈΣ ͙͙ͨͪ͋͗͊ͭ͡Έ ͖ͨ͊ͪͭͤͪ͊ ͨͦ 
͙͎͔ͪΣ ͯ;͙ͭ ͍·ͨͦͤ͡ΎͭΈ ͼ͔ͨͦ;ͯ͟ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤ·ͻ ͙͎͍ͪͦ·ͻ ͔͚͍͙͚͒ͫͭ ς ͨͪͦͻͦ͒ 
ͨͦ͒ ͍ͫͦ͒ͦͣ ζͪͯ;͔͚͊͟ηΣ ͍ͨͦͦͪͦͭΣ ͍·͋ͦͪ ͖ͨ͊ͪͭͤͪ͊Σ ͍͔͔ͫͦͣͫͭͤͦ ͍͙͔͙͔͒͗ͤΤ 
͍͙͍͔ͪ͊͊ͭ͘ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ Ήͣͦͼ͙ͦͤ͊͡Έͤͦͣ ͦ͋΅͔͙͙ͤΦ  
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˹͊͋͡Ό͔͙͔͒ͤ ͊͘ ͙͎͙ͪͦ͊ͣ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙ͫͦͫͭ͊ͭΈ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͦ͋ 
͔ͦͫͦ͋ͤͤͦͫͭΎͻ ͔͙ͣ͗͡;ͤͦͫͭͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ͍ ͔͒ͭͫͦͣ͟ ͔͙͍͔ͦͭ͟͟͡͡Σ ͍·Ύ͍͙ͭΈ 
͙͔͍͒ͪͦ͡ ͙ ͚͔͍͊ͯͭͫ͊͒ͪͦ ͙Σ ͙ͫͻͦ͒Ύ ͙͘ Ή͎ͭͦͦΣ ͍͔ͫͦͪ΄͔͍͍ͤͫͭͦ͊ͭΈ 
͍͙͔ͦͫͨͭ͊ͭ͡ΈͤͯΌ ͪ͊͋ͦͭͯ ͙ ͍͙ͤͦͫͭΈ ͍ ͔͖ͤ ͔͙͍ͦͪͪͭ͟͟·Φ 

˨͡Ύ ͔͔͚͒ͭ ͫ ͍·͔ͪ͊͗ͤͤ·͙ͣ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͔͙ͪͤ͘Ύ ͻͦ͒ ͙͎ͪ· ͔͔ͫ͒ͯͭ͡ 
͙͔͙ͣͤͭ͘ΈΦ ˻͙ͤ ͙͍ͨͪͦͦ͘͡Έͤͦ ͍·͙͋ͪ͊Όͭ ͔͔ͫ͋ ͨ͊ͪͯΣ ͨͦͨ͊͒͊Ύ ͨͦ͒ ͍ͫͦ͒ 
ζͪͯ;͔͚͊͟η ͙ͨͪ ͨͦͣͦ΅͙ ͭΈΌͭͦͪ͊Σ ͙ ͙͡΄Έ ͔ͨͦͫ͡ Ή͎ͭͦͦ ͎ͯ͊͒·͍͊ΌͭΣ ͎ͦͦ͟ 
͙͔ͣͤͤͦ ͙ͦͤ ͍·͙͋ͪ͊͡Σ ͤ͊͘·͍͊Ύ ͍ͫͯ͡ͻ ͔͎ͦ ͙ͣΎΦ ˤ ͒͊ͤͤͦͣ ͫͯ͡;͔͊ 
͍͙͍ͪ͊͊͘ΌͭͫΎ ͙ͭ͊ͭ͟͡Έͤ·͔ ͦ΅ͯ΅͔͙ͤΎ ͯ;͙͍͊ͫͭͤͦ͟Φ 

ζ˾͔͒Έ͊͟η κ ζ˾͔͒Ύη όˣ͔͎ͦͪͦ͒ͫ͊͟͡Ύ ͦ͋͊ͫͭ͡ΈύΦ ˿͍͙ͭ͊ͭͫΎ ͫͭͯ͡Σ ͤ͊ 
ͦͭͦͪ͟·͚ ͙ͫ͊͒ͭͫΎ ζ͋͊͋͊͟ηΦ ˤ ͪͯ͊͟ͻ ͦͤ͊ ͔͙͒ͪ͗ͭ ζ͔ͪ͒Έͯ͟ηΦ ˻ͫͭ͊͡Έͤ·͔ 
ͯ;͙͙͊ͫͭͤ͟ ͍ͦ͒Ύͭ ͻ͍ͦͪͦͦ͒ ͙ ͨͦΌͭ ͔ͨͫͤΌΥ 

˾͔͒ΎΣ ͔ͪ͒ΎΣ ͭͦ͟ ͔ͭ͋Ύ ͫ͊͗͊͡Κ 
˽͙͍ͦ͊ͤͦ͊͟͡ ͔͗ͤ͊ ͙ͨͪ ͔͒ͦͪͦ͗͟ ͙͗͊͡Σ 
˾͔͒Ό ͙͍ͫ͊͗͊͊͡Σ ͎͙͍ͦͦͪ͊͗͊͊͡Σ 
˻ͭ ͣͦͪͦ͊͘ ͯͪ͟·͍͊͊͡Σ 
˻ͭ ͫͦͤ͡·΄͊͟ ͙͍ͨͦ͊͊͡͡Φ 

˽ͦͭͦͣ ͊͗͒͟·͚ ͯ;͙͊ͫͭͤ͟ ͫͨͪ͊΄͙͍͔͊ͭ ͯ ζ͙͋͊͋͟ηΥ ζˣ͊͋͊͟Σ ͋͊͋͊͟Σ 
͔ͨͦͫͨ͊͡ ͙͡ ͔ͪ͒Έ͊͟Κη ́͊ ͍͔ͦͭ;͔͊ͭΥ ζ˹͔ͭΣ ͔ͤ ͔ͨͦͫͨ͊͡Σ ͭΎ͚͔ͨ͊ͭ ͒͊͡Έ΄͔Ηη 
͎́ͦ͒͊ ͙͎͙ͪͦ͟ ͨͪͦ͒ͦ͗͊͡Όͭ ͍͙ͦ͒ͭΈ ͻ͍ͦͪͦͦ͒ όζͭΎͨ͊ͭΈ ͔ͪ͒Έͯ͟ηύ ͙ ͔ͨͭΈ ͭͯ ͔͗ 
͔ͨͫͤΌΦ ˴͎ͦ͒͊ ͔͙͚ͨͦͫ͒ͤ͡ ͙͎ͪͦ͟ ͫͨͪ͊΄͙͍͔͊ͭ ͯ ζ͙͋͊͋͟ηΣ ͔ͨͦͫͨ͊͡ ͙͡ 
ζ͔ͪ͒Έ͊͟ηΣ ͦͤ͊ ͍͔ͦͭ;͔͊ͭΥ ζ˽͔ͦͫͨ͊͡Ηη ˤ Ήͭͦͭ ͔ͣͦͣͤͭ ͍͔ͫ ͒ͪͯ͗ͤͦ ͻ͍͊ͭ͊Όͭ 
ζ͔ͪ͒Έͯ͟ηΣ ͨ·ͭ͊ΌͭͫΎ ͍·ͭ͊΅͙ͭΈ ͔͖Σ ͊ ζ͋͊͋͊͟η ͒ͦ͗ͤ͊͡ ͔͖ ͔ͯ͒ͪ͗͊ͭΈΦ ˴͎ͦ͒͊ 
ζ͔ͪ͒Έͯ͟η ͙ͦͭ͋ͪ͊ΌͭΣ ͍͔ͫ ͒ͪͯ͗ͤͦ ͎͍ͦͦͪΎͭΥ ζˤ·ͭ͊΅͙͙͡ ͔ͪ͒Έͯ͟Ηη [5]. 

ˮ͎ͪ͊ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͦ͋΅͔͚ ͙͙ͣͦͭͦͪ͟Σ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ 
͍͙͔͙͚͒͗ͤΣ ͍ ͙͎͍ͪͦ·ͻ ͔͚͍͙͒ͫͭΎͻ ͨͪͦΎ͍͡ΎΌͭͫΎ ͦͭͤͦ΄͔͙ͤΎ ͖͍ͨ͊ͪͭͤͪͫͭ͊Σ 
͍͙͊ͣͦͨͦͣͦ͘΅͙ ͙ ͔͙ͨͦ͒͒ͪ͗͟Φ ˾͔;͔͍͔ͦ ͍͔͙͔ͫͦͨͪͦͦ͗͒ͤ ͎ͦ͋ͦ͊΅͔͊ͭ 
͍ͫͦ͊ͪͤ͡·͚ ͊ͨ͊ͫ͘ ͔͔͚͒ͭΣ ͙͙͔ͫͭͣͯͪͯͭ͡ ͨ͊ͣΎͭΈΦ  

˨͡Ύ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͺͯͤ͟ͼ͙͚ ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊ 
͙ͤ͊͡;͙͔ ͺ͙͙͘;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ ͍ Ή͚ͭͦ ͙͎͔ͪ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͯͪͨ͟͡ΎͭΈ ͣ·΄ͼ· 
͔ͦͤ͟;͔͚ͤͦͫͭ ͙ ͔͎͙͍ͪͯͪͦ͊ͭ͡Έ ͎ͤ͊ͪͯͯ͘͟ ͤ͊ ͙ͤͻΦ ˩͙ͫ͡ ͙͎͙ͪͦ͟ ς ͔͙͒ͭ ͫ 
ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͔͙ͪͤ͘ΎΣ ͭͦ ͨͦͣͦ΅Έ ͙ͣ ͦ͊͘͟·͍͔͊ͭ ͭΈΌͭͦͪΦ ˴͊͟ ͙ ͍ ͻ͔ͦ͒ ͙͎ͪ· 
ζ̂ ͒Ύ͒Ό΄͙͟ ͙́ͪͺͦͤ͊ηΣ ͔͒ͭΎͣ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͫͯ͡ͻ͊ ͔͎͔ͨͪ͒͊͊ͭͫ͡Ύ 
͔͍ͭͫͭͦ͟·͚ ͍͙͊ͪ͊ͤͭ ͔ͨͦͭ΄͙͟Σ ͦͭͦͪͯ͟Ό ͙ͦͤ ͍͙͍ͦͫͨͪͦͦ͒͘Ύͭ ͯͫͭͤͦΣ ͎ͫͦ͊ͫͤͦ͡ 
͍͙ͫͦͣ ͍ͦͣͦ͗ͤͦͫͭ͘ΎͣΦ 

ζˬ͙ͣͯͪ͟ ͫ ͦͦͦ͟͟͡͡Έ;͙ͦͣ͟η ό͔̇ͤͭͪ͊͡Έͤ͊Ύ ˾͙ͦͫͫΎύ. Cͯ ΅͔͍ͫͭͯΌͭ 
͔͒ͫΎ͙ͭ͟ ͍͙͍͊ͪ͊ͤͭͦ Ή͚ͭͦ ͙͎ͪ·Σ ͍ ͊͟;͔͍͔ͫͭ ͙͔ͨͪͣͪ͊ ͙͍͔͖ͨͪ͒ͣ ͙ͦ͒ͤ ͙͘ ͙ͤͻΦ  

ˤ ͙͎͔ͪ ͯ;͍͊ͫͭͯΌͭ ͍͔͒ ͦͣ͊ͤ͒͟·Φ ˮ͎͍ͪͦ·͔ ͙͊ͭͪ͋ͯͭ·Υ ͔ͤ͋ͦ͡Έ΄͚ͦ 
ͦͦͦ͟͟͡͡Έ;͙͟Σ ͍͔͒ ͦͫ͟·͙ͤ͟ ό͍ͨͦΎ͙͘͟ ͒͡Ύ ͎͊͘͡ύ ͙ ͍͔͒ ͫͪͯ͟;͔ͤͤ·͔ ͭͦͫͭ͡·ͣ 
͎͗ͯͭͦͣ ͍͔͖͍͙ͪ͟ ό͙͙͡ ͔ͨͦͦͭͤ͡ͼ͊ύΦ ˴ͦͣ͊ͤ͒· ͍·͔͒͡ΎΌͭ ͨͦ ͦ͒ͤͦͣͯ 
ͯ;͙͊ͫͭͤͯ͟Σ ͦͭͦͪ͟·ͣ ͍͊͘Ύ͘·͍͊ΌͭͫΎ ͎͊͊͘͡Φ ˻͒ͤͦͣͯ ͙͘ ͙ͤͻ ͙͍ͨͪΎ͘·͍͊Όͭ ͟ 
͎͔ͤͦ ͦͦͦ͟͟͡͡Έ;͙͟Σ ͍ͭͦͪͦͣͯ ͒͊Όͭ ͍ ͙ͪͯ͟ ͍͔͖͍ͪͦ;ͤ·͚ ͎͗ͯͭΦ 
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˽ͦ ͙͎ͫͤ͊ͯ͡ ͍͔͒ͯ΅͔͎ͦ ͙͎ͪͦ͟ ͫ ͦͦͦ͟͟͡͡Έ;͙ͦͣ͟ ͔͎͔ͯ͋͊ͭ ͦͭ ͙͍͙ͨͪͦͭͤ͊͟Σ 
ͦͭͦͪ͟·͚ ͔ͫͭ͊ͪ͊ͭͫΎ ͙ͦͫ͊ͭ͡Έ ͔͎ͦ ͎͗ͯͭͦͣΦ ̂ ͔͋ͦ͡͡Έ΅͙͍ͦ͟ ͙͎ͪͦ͊͟ ͫ 
ͦͦͦ͟͟͡͡Έ;͙ͦͣ͟ ͔ͫͭΈ ͍ͨͪ͊ͦ ͙ͨͦ͒ͫ͊͘͟͟Φ ˴͎ͦ͒͊ ͯ;͙͊ͫͭͤ͟ ͫͦ ͎͗ͯͭͦͣ 
͙͙͔ͨͪ͋͗͊ͭͫ͡Ύ ͟ ͔ͤͣͯΣ ͙ͦͤ ͙ͪ͟;͊ͭΥ ζ˻͎ͦͤΈΗηΣ ͔͔ͨͪ͒ͯͨͪ͗͒͊Ύ ͦ͋ ͙ͦͨ͊ͫͤͦͫͭΦ 
ˮ͎ͪ͊ ͔ͨͪͦ͒ͦ͗͊ͭͫ͡Ύ ͔͎ͤ͒ͦͦ͡Σ ͔͊ͭͣ͘ ͍·ͻ͙ͦ͒ͭ ͔ͫ͒ͯ͡Ό΅͊Ύ ͨ͊ͪ͊Φ ˾͙ͦ͡ 
͙͎ͪ͊Ό΅͙ͻ ͔ͣͤΎΌͭͫΎΦ ˽͔͔ͦ͋͗͒͊ͭ ͭ͊ ͦͣ͊ͤ͒͊͟Σ ;Έ͙ ͙͎͙ͪͦ͟ ͫͦ ͎͗ͯͭͦͣ 
͋ͦ͡Έ΄͔͔ ͙ͦ͟͡;͔͍ͫͭͦ ͪ͊͘ ζ͊ͨ͘Ύͭͤ͊Όͭη ͙͍͙ͨͪͦͭͤ͊͟ [5]. 

ˮ͎ͪ͊ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͙͔͙͍͙ͦͪͤͭͪͦ͟ ͍ ͍͔ͨͪͦͫͭͪ͊ͤͫͭΣ ͦ͋΅͔͚ 
͙͙ͣͦͭͦͪ͟Σ ͫͯ͡ͻ͍͚ͦͦ ͙ ͚ͣͦͭͦͪͤͦ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙Σ ͍͔͙ͫͭ͋ͯ͡Ύ͎ͪͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Σ ͊ 
͔ͭ͊͗͟ ͤ͊ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͙͚ͯͣͤ ͙͙͍͊ͤ͊ͪͦ͊ͭ͘͡Έ ͙ ͙ͫͦͦͭͤͦͫͭΈ ͫ ͍͙͔͙͒͗ͤΎ͙ͣ 
͍͍ͯͦ͘͟·͔ ͙ͫͭͣͯ͡·Τ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙͍ͪ͊͊ͭ͘Έ ͙͔͔ͤͭͪͫ ͙ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ 
Ήͣͦͼ͙ͦͤ͊͡Έͤͦͣ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘Σ ͎ͦ͋ͦ͊΅͔͊ͭ ͙͎͍͚ͪͦͦ ͦͨ·ͭ ͔͔͚͒ͭΦ ˹͙͊͡;͙͔ 
͔ͪ;͔͍͎ͦͦ ͍͔͙ͫͦͨͪͦͦ͗͒ͤΎ ͎ͦ͋ͦ͊΅͔͊ͭ ͙ͻ ͍ͫͦ͊ͪͤ͡·͚ ͊ͨ͊ͫ͘Σ ͙͙͔ͫͭͣͯͪͯͭ͡ 
͍͙͙͔ͪ͊ͭ͘ ͍͔͚ͫͦͫͤͦ͡ ͨ͊ͣΎ͙ͭΦ ˨͊ͤͤ͊Ύ ͙͎ͪ͊ ͔ͤ ͔ͣͦ͗ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͍ ͔ͪ͊͋ͦͭ ͫ 
͔͒ͭΈ͙ͣ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͔͙ͪͤ͘Ύ ͙ ͺͯͤ͟ͼ͙͚ ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Φ 
˿͊͋ͦͫ͡͡·΄͊΅͙ͣ ͯ;͙͊ͫͭͤ͊ͣ͟ ͣͦ͗ͤͦ ͪ͊͒͊ͭ͘Έ ͍ͦͯ͘;͔ͤͤ·͔ ͙͎ͪͯ΄͙͟Σ ͦͭͦͪ͟·͔ 
͋ͯ͒ͯͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͙͔ͦͪͤͭ͊ͼ͙͙ ͙͎͍ͪͦͦ͟ ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͎͒ͪͯ ͟ ͎͒ͪͯͯΦ  

ζ͙̊͊ͨ͟η κ ζ˿ͤΎͭΈ ΄͊ͨͯ͟η ό˽͍ͫͦͫ͊͟͟ΎΣ ˹͍͎ͦͦͪͦ͒ͫ͊͟ΎΣ 
ˢͪͻ͎͔͊ͤ͡Έͫ͊͟ΎΣ ˤ͎ͦͦͦ͒ͫ͊͟͡Ύ ͙ͦ͋͊ͫͭ͡Σ ̂ͪ͊͡ ͙ ˿͙͙͋ͪΈύ. ͔̇͡Έ ͙͎ͪ· ς 
͍ͫͦͪ͊ͭΈ ́ ͊ͨͯ͟ ͫ  ͎ ͍ͦͦ͡· ͨ ͙͍͙ͪͦͭͤ͊͟ ͙  ͤ  ͔͒ ͊ͭΈ ͔ ͣͯ ͫ ͤΎͭΈ ́ ͊ͨͯ͟ ͫ  ͫ ͔͋ΎΦ 

˨͍͊ ͙͎ͪͦ͊͟ ͫ ΄͙͊ͨ͊ͣ͟ ͤ͊ ͎͍͔ͦͦ͡ ͨͦ͒ ͣͯ͘·ͯ͟ ͍·ͨͦͤ͡ΎΌͭ Ή͔͔ͣͤͭ͡· 
͚ͪͯͫͫͦ͟ ͨ͡Ύ͙ͫ͟Σ ͔͊ͭͣ͘ ͫͻͦ͒ΎͭͫΎ ͙Σ ͙͙͙͍ͨͪ͋͘͡΄͙ͫΈ ͍ͨͦͭͤͯ͡ΌΣ ͪ͊ͫͻͦ͒ΎͭͫΎΦ ˤ 
Ήͭͦͭ ͔ͣͦͣͤͭ ͫ͊ͣ·͚ ͍͙͚ͦ͟͡ ͔͒ͦ͗ͤ͡ ͫͤΎͭΈ ͫ ͔͙ͫͦͨͪͤ͊͟ ͎͍͚ͦͦͤͦ͡ ͯ͋ͦͪ ώ5]. 

ˮ͎ͪ͊ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͍͙͎͔͒͊ͭ͡Έ͚ͤͦ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙Σ ͍͙ͦͦͫͭ͟͡Σ 
͙ͫͦͪͦͫͭ͟ ͍͙͔͙͚͒͗ͤ ͙ ͋·ͫͭͪͦͭͯ ͔ͪ͊͟ͼ͙͙Σ ͤ͊ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͙ͯͣͤΎ 
͍͙͎͒͊ͭΈͫΎ ͍ ͭ͊ͭ͟ ͣͯ͘·͙͟Φ ͔͔̏ͣͤͭ͡· ͚ͤ͊ͪͦ͒ͤͦ ͨ͡Ύ͙ͫ͟ ͙͍ͨͪͤͦͫΎͭ ͍ ͙͎ͪͯ 
Ήͣͦͼ͙ͦͤ͊͡Έͤ·͚ ͙ ͍ͭͦͪ;͔͙͚ͫ͟ ͚ͤ͊ͫͭͪͦΦ ˴͊͗͒·͚ ͯ;͙͊ͫͭͤ͟ ͔ͣͦ͗ͭ 
͔͔͍ͨͪͤͭͦ͊ͭ͘Έ ͔ͫ͋Ύ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣΦ  

˿ͦ͗ͤͦͫͭ͡Έ ͍͙͔͙͚͒͗ͤΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͻ ͨͦͫͭͦΎ͎ͤͤͦͦ ͙͔ͪͭ͘͡Έ͎ͤͦͦ 
ͦͤͭͪͦ͟͡Ύ ͙ ͋·ͫͭͪͦͭ· ͔ͤ ͍ͨͦͦ͘͡ΎΌͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͒͊ͤͤͯΌ ͙͎ͪͯ ͍ ͔ͪ͊͋ͦͭ ͫ 
͔͒ͭΈ͙ͣ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͔͙ͪͤ͘Ύ ͙ ͺͯͤ͟ͼ͙͚ ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Φ 

˨͡Ύ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͫͯ͡ͻ͊ ͍͙ͨͪ͊͊͡ ͙͎ͪ· ͙ͣͦ͒ͺ͙ͼ͙ͪͯΌͭͫΎΥ ͔ͭ 
͙͘ ͙ͤͻΣ ͭͦ͟ ͔ͤ ͫ͡·΄͙ͭ ͣͯ͘·ͯ͟Σ ͍͔ͣͫͭͦ ͨ͡Ύ͙ͫ͟ ͎ͣͦͯͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͙ͣͣͯ͟Σ 
͔͗ͫͭ·Σ ͙͔͊͟͟-͙͋ͦ͡ ͍͙͔͙͒͗ͤΎΣ ͍ͦͣͦ͗ͤͦ͘ ΄ͯͭͦ;ͤ·͔Φ 

ζ˨͎ͦͪͦ͊ ͤ͊ ˿͔;Έη ό˽͍͔͔ͪ͊ͦ͋ͪ͗ͤ͊Ύ ͙ ˶͔͍͔͔ͦ͋ͪ͗ͤ͊Ύ ͙̂ͪ͊ͤ͊͟). ˮ͎ ͪ͊ 
͔ͣͦ͗ͭ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͊͟͟ ͍ ͔͒ͦͣΣ ͭ͊͟ ͙ ͤ͊ ͙ͯ͡ͼ͔Φ ˤ͔ͫΣ ͔ͪͦͣ͟ ͎ͦ͒ͤͦͦ ͙͎ͪͦ͊͟ 
ό͍ͦ͒Ύ΅͔͎ͦύΣ ͫ͊͒ΎͭͫΎ ͍ ͎ͪͯ͟ ͤ͊ ͫͭͯ͡ΈΎ ͙͙͡ ͤ͊ ͎͙͔͒ͪͯ ͙͔ͨͪͣͭͤ·͔ ͔ͣͫͭ͊Φ 
ˤͦ͒Ύ΅͙͚Σ ͦ͋ͻͦ͒Ύ ͍͔ͫͻ ͔͔͚͒ͭΣ ͎͍͙ͦͦͪͭΥ ζ̒ ͒ͯ͝ ͤ͊ ˿;͜ ͜ ͔͋ͪͯ ͘͜ ͫͦ͋ͦΌ Χ 
όͤ͊͘·͍͔͊ͭ ͙ͣΎ ͙͎ͪͦ͊͟ύηΦ ́ͦͭΣ ;Έ͔ ͙ͣΎ ͍͙ͤ͊͊͘͡Σ ͔͔͋ͪͭͫΎ ͊͘ ͨͦΎͫ ͙ ͙͔͒ͭ ͊͘ 
͍ͦ͒Ύ΅͙ͣΣ ͙ͨͪ͘·͍͊Ύ ͙͙͒ͭ ͊͘ ͚ͫͦ͋ͦ ͔ͫ͒ͯ͡Ό΅͔͎ͦ ͙͎ͪͦ͊͟ ͙ ͭ͊͟, ͒ͦ ͔ͭͻ ͨͦͪΣ 
ͨͦ͊͟ ͍͔ͫ ͔ͤ ζ͔ͫͦ͋ͪͯͭͫΎ ͍ ͎͒ͦͪͦͯηΦ ˤͦ͒Ύ΅͙͚ ͍͙ͦ͒ͭ ͔͔͚͒ͭ ͍͎ͦͪͯ͟ ͫͭͯ͡Έ͔͍ ͙͙͡ 
ͦ͋ͻ͙ͦ͒ͭ ͫ ͙͙ͤͣ ͍͔ͫΈ ͍͒ͦͪΣ ͫ͊͒ ͙ ͭΦ ͒Φ ˽͔͔͍͙͎ͪ͒͊ΎͫΈ ͚ͦͦͤͤͦ͟͡ ͔͙͒ͭ ͨͦΌͭΥ 
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ζ˻͚ ͭ͊ͣ ͤ͊ ͎ͦͪ͜ ˿͜; ͔͒͜Φ ˥͔͚ ͙͍͙͚ͣ͊ͤͦ͡ ͫͭΎ͎ ͔͔ͤͫΦ ˥͔͚Σ ͙͍͙͚ͣ͊ͤͦ͡Φ ˹͊΄͔ 
͍͔ͫ͊ͤ͡ ͍͙͍ͭͦ͊ͪͫͭͦΣ ͎͔͚ ͣ͊ͪ΄͙ͪͯΊ ς ͪ͊͘Σ ͍͒͊Σ ͙ͭͪηΗ ˽ͦͭͦͣ ͍ͦ͒Ύ΅͙͚ ͍ 
͡Ό͋ͦͣ ͔͔ͣͫͭ ͎ͪͦͣͦ͟ ͙ͪ͟;͙ͭΥ ζ˽͙ͪ͝ͻ͙͊͡ ͤ͊ ˿͜;η ς ͔ͨͦͫ͡ ;͔͎ͦ ͔͙͒ͭ ͔ͫͨ΄͊ͭ 
͊ͤ͘ΎͭΈ ͫͭͯ͡ΈΎ ͙͙͡ ͎͙͔͒ͪͯ ͔͔͊ͪ͊ͤ͘ ͎͍͔͒ͦͦͦͪͤͤ·͔ ͔ͣͫͭ͊Φ ˴ͭͦ ͦͫͭ͊ͫ͡Ύ ͔͋͘ 
͔ͣͫͭ͊ ͍͙ͫͭ͊ͤͦͭͫΎ ͍ͦ͒Ύ΅͙ͣ ͙ ͤ͊;͙͔ͤ͊ͭ ͙͎ͪͯ ͫͤ͊;͊͊͡Φ 

˨͊ͤͤ͊Ύ ͙͎ͪ͊ ͍͙͍͔ͪ͊͊ͭ͘ ͯ ͔͔͚͒ͭ ͍͙͙͔ͤͣ͊ͤΣ ͣ·΄͔͙͔ͤ͡Σ 
͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡Σ ͨ͊ͣΎͭΈΣ ͔ͫͣ͊ͯ͟͟͡Σ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ό ͍͙͔͙͚͒͗ͤΣ ͙͔ͦͪͤͭ͊ͼ͙Ό ͍ 
͍͔ͨͪͦͫͭͪ͊ͤͫͭΣ ͒͊͡Έ͔ͤͦͣͪ ͙ ͭΦ͒Φ ͙͔̅ͦͪͣͪͯͭ ͙͙ͤͼ͙͙͍͊ͭͤͦͫͭΈΣ ͙͔͙͔͒ͪͫ͟͡ 
͊͟;͔͍ͫͭ͊Σ ͔͔͒ͦ͋ͪͦ͗͊ͭ͡͡Έ͔ͤͦ ͦͭͤͦ΄͔͙͔ͤ ͟ ͙͎ͪͦ͊ͣ͟Φ 

˽͙ͪ ͍͙͙ͯͫͦ͡ ͯ;͙͊ͫͭΎ ͍ ͙͎͔ͪ ͫ͊͋ͦͫ͡͡·΄͊΅͙ͻ ͔͔͚͒ͭ ͍ͦͣͦ͗ͤͦ͘ 
͙͔͔͙͔ͨͪͣͤͤ ͔͍͗ͫͭͦ ͒͡Ύ ͙ͨͪ͘·͍͊ ͔͔ͪ͋ͤ͊͟ ͔͍ͫ͒ͦ͊ͭ͡Έ ͊͘ ͍ͦ͒Ύ΅͙ͣ ͙ ͍͙ͫͫͭ͊͟ 
͒͡Ύ ͨͦ͒͊;͙ ͙͎ͫͤ͊͊͡ ͊ͤ͘ΎͭΈ ͍͙ͫͦ ͔ͣͫͭ͊Φ 

˽͙͍͔ͪ͊͟͡Ύ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͦͨͦͪͤ-͍͙͎͔ͦ͒͊ͭ͡Έ͎ͤͦͦ ͊ͨ͊ͪ͊ͭ͊Σ 
͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙ͨͦͣͤͭΈ ͦ ͔ͭͻ͙͔ͤ͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍·͔͙ͨͦͤͤ͡Ύ ͔͔͔ͦͨͪ͒ͤͤ͡·ͻ 
Ή͔͔͍ͣͤͭͦ͡ ͙͎ͪ·Φ ˨͡Ύ ͔͔͚͒ͭ Ή͚ͭͦ ͔͎͙͙͊ͭͦͪ͟ ͔͔͗͊ͭ͡͡Έͤͦ ͍͙ͨͪͦͦ͒ͭΈ ͙͎ͪͯ ͍ 
͔ͨͦͣ΅͔͙͙ͤΣ ͎͔͒ ͪ͊ͫͫͭͦΎ͙͔ͤ ͔ͣ͗͒ͯ ͫͭͯ͡ΈΎ͙ͣ ͙ ͔͒ͭΈ͙ͣ ͔͋ͯ͒ͭ ͔ͤ͋ͦ͡Έ΄͙ͣΦ 
˩͙ͫ͡ ͔͔ͫͭͨͤΈ ͤ͊ͪͯ΄͔͙ͤΎ ͍͙͎͔͒͊ͭ͡Έͤ·ͻ ͺͯͤ͟ͼ͙͚ ͍·ͫͦ͊͟ΎΣ ͯ͡;΄͔ ͔͔͚͒ͭ ͔ͤ 
͙͍͔ͨͪ͊ͭ͟͡Έ ͟ ͙͎͔ͪΦ 

͙́͊ͣ͟ ͔͗ ͦ͋ͪ͊ͦͣ͘ ͣͦ͗ͤͦ ͍͙ͨͪͦͦ͒ͭΈ ͙͎ͪͯ ͙ ͫ ͯ;͙͔͊ͫͭͣ 
͍͙ͫ͊͋ͦ͒͡Ύ΅͙ͻ ͔͔͚͒ͭΦ ˹͊ ͔ͤ͋ͦ͡Έ΄͙ͻ ͪ͊ͫͫͭͦΎ͙ͤΎͻ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙͔ ͔͙͒ͭ ͎ͣͦͯͭ 
ͫ͊ͣͦͫͭͦΎ͔ͭ͡ΈͤͦΣ ͋·ͫͭͪͦ ͙ ͔͍͊͒͊ͭͤͦ͟ ͔͎͙͍ͪ͊ͪͦ͊ͭΈ ͤ͊ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͙͎͔ͪΦ 
˩͙ͫ͡ ͙͎ͪ͊ ͍͙ͨͪͦͦ͒ͭͫΎ ͤ͊ ͙ͯ͡ͼ͔Σ ͎͔͒ ͎͍͔͒ͦͦͦͪͤͤ·͔ ͔ͣͫͭ͊ ͪ͊͋ͪͦͫ͊ͤ͘·Σ 
͍ͦͣͦ͗ͤͦ͘ ͙͍͔ͨͪ͡;͔͙͔ͤ  ͭΈΌͭͦͪ͊Φ 

ζ˻ͨ͊ͤ͊ͫη ό˿͔͔͔ͪ͒ͤ ˽͔͍ͦ͒ͤͨͪͦΈ͔ύΦ ˤ ͙͎͔ͪ ͔ͣͦ͗ͭ ͙͙ͨͪͤͣ͊ͭΈ ͯ;͙͔͊ͫͭ 
͡Ό͔͋ͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔͔͚͒ͭΦ ˽͔͔ͪ͒ ͤ͊;͊ͦͣ͡ ͙͎ͪ· ͔͙͒ͭ ͎͍͙͍͒ͦͦ͊ͪ͊ΌͭͫΎ ͦ 
͔ͪ͊ͣͪ͊͘ͻ ͎ͪͯ͊͟Σ ͎͔͒ ͔͋ͯ͒ͭ ͨͪͦͻ͙ͦ͒ͭΈ ͙͎ͪ͊Φ ͔̉ͪͭͯ ͙ͪͫͯΌͭ ͤ͊ ͍͔ͭͪ͊ ͚ͨ͊ͦ͟͡Σ ͤ͊ 
͊ͫͺ͊͡Έ͔ͭ ς ͔ͣͦͣ͡Σ ͊ ͙ͨͪ ͍͙͙ͯͫͦ͡ ͋ͦ͡Έ΄͎ͦͦ ͙ͦ͟͡͡;͔͍ͫͭ͊ ͯ;͙͍͊ͫͭͤͦ͟Σ ͔͙͒ͭ 
͔͋ͪͯͭΈͫΎ ͊͘ ͙ͪͯ͟ ͙ ͔͒͊͡Όͭ ͙͍͗ͯΌ ͎͙ͪ͊ͤͼͯΦ ζ˻ͨ͊ͤ͊ͫ͊η ͫ ͍͊͘Ύ͊ͤͤ͘·͙ͣ ͎͙͊͊ͣ͘͡ 
͍͊ͦ͒͘Ύͭ ͍ ͔͙ͫͪ͒ͤͯ ͎ͪͯ͊͟Φ ˸͔͗͒ͯ ͍ͦ͒Ύ΅͙ͣ ͙ ζ˻ͨ͊ͤ͊ͫͦͣη ͍͔͔͒ͭͫΎ ͙͎͒͊ͦ͡Υ 

˹͊ ;ͦͣͯ ͫͭͦ͝΄Κ 
˹͊ ͋ͯ͒Ύͯ͟Φ 

̉ͦͣͯ ͔͔ͭ͋ ͍ ͎͙ͤͦ ͔ͤ ͔ͦ͟͡Κ 
ˣͦ Ύ ͍ ͻͦ͒͊ͯ͟Φ 
̒͟ ͔͔ͭ͋ ͍͙͊ͭ͘Κ 
˻ͨ͊ͤ͊ͫΦ 

ˤͦ͒Ύ΅͙͚ ͍ͪ͊΅͔͊ͭ ζ˻ͨ͊ͤ͊ͫ͊η ͍͎ͦͪͯ͟ ͔ͫ͋ΎΣ ͊ ͍ Ήͭͦ ͍͔ͪͣΎ ͔͙͒ͭ ͙ͪ͟;͊ͭΥ 
ζ˻ͨ͊ͤ͊ͫΣ ˻ͨ͊ͤ͊ͫΣ ͙ͨͦͤ͟Έ ͣͯͻ͙Σ ͍͙ͦ͡ ͤ͊ͫηΦ ζ˻ͨ͊ͤ͊ͫη ͤ͊;͙͔ͤ͊ͭ ͍͙ͦͭ͡Έ 
͔͔͚͒ͭΦ ˴͎ͦ͒͊ ͦͤ ͒ͦͻ͙ͦ͒ͭ ͒ͦ ;͔ͪͭ·Σ ͔͙͒ͭ ͦͨͯͫ͊͟Όͭ ͙ͪͯ͟ ͙ ͍·ͨͯͫ͊͟Όͭ 
ζ˻ ͨ͊ͤ͊ͫ͊η ͊͘ ;͔ͪͭͯ ͎ͪͯ͊͟Φ ˤͦ͒Ύ΅͙͚ ͙ͪ͟;͙ͭΥ ζ˸͔͗͊η ͙ ζ˻ͨ͊ͤ͊ͫη ͍͍ͤͦΈ 
͍͍ͦͪ͊͘΅͔͊ͭͫΎ ͍ ͎ͪͯ͟ ͙ ͍͙ͦͭ͡ ͔͔͚͒ͭ ͒ͦ ͔ͭͻ ͨͦͪΣ ͨͦ͊͟ ͭͦ͟-ͭͦ ͙͘ ͙ͤͻ ͔ͤ 
͔ͨͦͨ͊͒ͭͫΎ ͔ͣͯ ͍ ͙ͪͯ͟Φ ́ͦͭΣ ͎ͦͦ͟ ͚͙ͨͦͣ͊͡Σ ͙͔͊ͤͣ͊ͭ͘ ͔ͣͫͭͦ ζ˻ͨ͊ͤ͊ͫ͊ηΦ  

 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 3 (47) 

50 

̏ͭ͊ ͙͎ͪ͊ ͔ͦ͋͊͒͊ͭ͡ ͋ͦ͡Έ΄͙ͣ ͔ͦͪͪ͟͟ͼ͙ͦͤͤ·ͣ ͔ͨͦͭͤͼ͙͊ͦͣ͡ ͙ 
͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͙ ͔ͦͪͪ͟͟ͼ͙͙ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͍͔ͫͻ ͙ͨͫͻ͙;͔͙ͫ͟ͻ 
ͨͪͦͼ͔͍ͫͫͦΣ ͍͔͙ͫͭ͋ͯ͡Ύ͎ͪͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Σ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͍͙͔͙͚͒͗ͤΣ ͍·͒ ͔͙ͪ͗͟Σ 
͋·ͫͭͪͦͭ· ͔ͪ͊͟ͼ͙͙Σ ͙͔ͦͪͤͭ͊ͼ͙͙ ͍ ͦͪͯ͗͊͟Ό΅͔ͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭΦ 

˽͍͙ͪ͊͊͡ ͙͎ͪ· ͤ͊ͫͭͦ͡Έͦ͟ ͨͪͦͫͭ·Σ ;ͭͦ ͍ ͔͚ͤ ͎ͣͦͯͭ ͙͙ͨͪͤͣ͊ͭΈ ͯ;͙͔͊ͫͭ 
͔͙͒ͭ ͫ ͔͚͊͒ͪ͗ͦ͘͟ ͙ͨͫͻ͙;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͍͔ͯͣͫͭͤͤͦ ͦͭͫͭ͊͡·͔ ͔͙͒ͭΦ 
˭͙͔ͪͭ͡Έͤ·͚ ͙͊ͤ͊͊ͭͦͪ͘͡ ͍ Ή͚ͭͦ ͙͎͔ͪ ͔ͤ ͍͔͒ͯ΅͙͚Σ ;ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͙͍͊ͭͤͦͣͯ͟ 
͙͍͔ͨͪ͡;͔͙ͤΌ ͍ ͙͎ͪͯ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙ͻ ͔͔͚͒ͭΦ ˨͡Ύ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͫͯ͡ͻ͊Σ 
ͣ· ͔͎͔ͨͪ͒͊͊ͣ͡ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͭ͊ͭ͟͡Έ͙ͤͻ ͦ΅ͯ΅͔͙͚ͤ ς ͨͦͻͦͨ͡·͍͙͊ͤΎ ͨͦ 
͔ͨ͡;ͯΣ ͎͙͍͙͒ͦͭͪ͊͊ͤΎ ͟ ͔ͪͯ͟ ͙ ͭΦ ͒Φ 

ζ˥ͦͪΌ-͒ͯ͋η ό˿ͯͣͫ͊͟ΎΣ ˽͍ͦͭ͊ͫ͊͟͡ΎΣ ͔͙͎͍̉ͪͤͦͫ͊͟Ύ ͙ͦ͋͊ͫͭ͡ύΦ ˨͔͙ͭ 
͍ͫͭ͊ͤͦΎͭͫΎ ͙ͨ͊ͪ͊ͣΦ ˻͒ͤ͊ ͨ͊ͪ͊ ͊͘ ͎͚͒ͪͯͦΦ ˤ͔͔͙ͨͪ͒ ͙ͤͻΣ ͤ͊ ͪ͊ͫͫͭͦΎ͙͙ͤ  
5ς10 ͣ ͔͍ͭͪͦ ͍͙ͫͭ͊ͤͦͭͫΎ ͙͎ͪͦ͟ ς ζ͎ͦͪΌ-͒ͯ͋ηΦ ˻ͤ ͎͍͙͍͔ͨͪͦͦ͊ͪ͊ͭΥ ζ˥ͦͪΌΣ 
͎ͦͪΌΣ ͨ͊͊͡ΌΣ ͎ͦͦ͟ ͻͦ;ͯΣ ͚ͫͨͣ͊͜ΌΦ ˾͊͘Σ ͍͒͊Σ ͙ͭͪΦ ˣ͙͗͜ηΦ ˽͔͍ͪ͊Ύ ͨ͊ͪ͊ ͔͙͋͗ͭ ͍ 
͍͔͙͙ͤ͊ͨͪ͊ͤ͡ ζ͎ͦͪΌ-͒ͯ͋͊ηΦ ˤͦ ͍͔ͪͣΎ ͍͙͔͙͒͗ͤΎ ͙͎͙ͪͦ͟ ͪ͊͘Ά͔͙͒ͤΎΌͭ ͙ͪͯ͟ ͙ 
ͨ·ͭ͊ΌͭͫΎ ͔ͦ͋͗͊ͭΈ ͔͎ͦ ͫ ͍͒ͯͻ ͫͭͦͪͦͤ ͙ ͦͨΎͭΈ ͔͙͙ͫͦ͒ͤͭͫΎΦ ˩͙ͫ͡ ζ͎ͦͪΌ-͒ͯ͋η 
͎ͦͦ͟-ͭͦ ͚͔ͨͦͣ͊ͭΣ ͭͦ ͍͙ͫͭ͊ͤͦͭͫΎ ͫ ͙ͤͣ ͊͘ ͦͫͭ͊͡Έͤ·͙ͣ ͙ͨ͊ͪ͊ͣΣ ͊ ͎͙ͪͦ͟Σ 
ͦͭͦͪ͟·͚ ͦͫͭ͊ͫ͡Ύ ͔͋͘ ͨ͊ͪ·Σ ͍͙ͫͭ͊ͤͦͭͫΎ ζ͎ͦͪΌ-͒ͯ͋ͦͣηΦ 

ˮ͎ͪ͊ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͋·ͫͭͪͦͭ· ͍͙͔͙͚͒͗ͤΣ ͍͙ͦͦͫͭ͟͡Σ 
͔͙ͫͣ͊͟͟͡Σ ͦ͋΅͔͚ ͙͙ͣͦͭͦͪ͟Σ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͍͙͔͙͚͒͗ͤΦ  

ˤ Ή͚ͭͦ ͙͎͔ͪΣ ͔͋͘ ͙͔͔͙͚ͣͤͤ͘ ͔͔ ͍͙͚ͯͫͦ͡ ͙ ͍͙ͨͪ͊͡Σ ͎ͣͦͯͭ ͙͙ͨͪͤͣ͊ͭΈ 
ͯ;͙͔͊ͫͭ ͍͔ͯͣͫͭͤͤͦ ͦͭͫͭ͊͡·͔ ͙ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙͔ ͔͙͒ͭΦ  

˩͙ͫ͡ ͔͙ͫͪ͒ ͙͎͍ͪͦͦ͟ ͔ͫͭΈ ͔͙͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ 
͊ͨͨ͊ͪ͊ͭ͊Σ ͭͦ ͍ͦͣͦ͗ͤͦ͘ ͙͔͔͙͔ͣͤͤ͘ ͙͙͔ͨͪͦͪͭͭ͊ ͍ ͙͔ͨͦͣ͟ ͙͎ͪͦ͊͟Φ ˹͙͔͊ͨͪͣͪΣ 
ζ͎ͦͪΌ-͒ͯ͋η ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ ͔͒ͦ͗ͤ͡ ͍͙ͦͭ͡Έ ͔ͤ ͔͔ͪ͋ͤ͊͟ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ 
͍͒ ͙͎͔͊ͭ͡Έͤ·ͻ ͺͯͤ͟ͼ͙͚Σ ͊ ͔͎ͦ ͙ͤ͊ͨ͊ͪͤ͊͟Φ 

˽͙ͪ ͍͙͙ͯͫͦ͡ ͯ;͙͊ͫͭΎ ͍ ͙͎͔ͪ ͫ͊͋ͦͫ͡͡·΄͊΅͔͎ͦ ͔͔ͪ͋ͤ͊͟Σ ͔ͨͦͫ͡ ͍͙ͫͦͻ 
͍ͫͦ͡Σ ζ͎ͦͪΌ-͒ͯ͋η ͔ͣͦ͗ͭ ͨͦ͒͊ͭΈ ͙͎ͫͤ͊͡ ͍͙ͫͫͭͦͣ͟Σ ͔͔͔ͦͨͪ͒ͤͤ͡·ͣ 
ͣͯ͘·͊͟͡Έͤͦ-΄͍ͯͣͦ·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͙͙͡ ͔ͫ͒͊ͭ͡Έ ͍͙͔͙͔͒͗ͤ ͚ͪͯͦ͟Φ 

ζ˿͍ͦͦͤΈ͊͟η ό˿ͯͣͫ͊͟ΎΣ ̆͊ͪΈ͍ͦͫ͊͟͟Ύ ͙ͦ͋͊ͫͭ͡ύΦ ˽ͦ ͔͙͔ͫͪ͒ͤ ͙͎͍͚ͪͦͦ 
ͨͦ͡΅͙͊͒͟ ;͔ͪͭΎͭ ͎ͪͯ͟ ς ζ͎͔ͤ͒ͦ͘ ͍ͫͦ·ηΦ ̏ͭͦͭ ͎ͪͯ͟ ͙͔͊ͤͣ͊ͭ͘ ζ͍ͫͦ͊ηΦ ˩͔ 
͍·͙͋ͪ͊Όͭ ͙ͨͪ ͨͦͣͦ΅͙ ͫ;͙͙ͭ͊͟͡Υ ζ˾͊͘Σ ͍͒͊Σ ͙ͭͪΣ ;͙͙ͦͭͪΣ ͊ ͤ͊ͫ ͎͙ͪ͊ͣͦͭ 
ͯ;͙͙͡ ς ͜ ;͙͙ͭ͊ͭΣ ͜ ͙͙ͨͫ͊ͭΣ ͜ ͨͦ ͍͒ͦΊ ͍ ͪΎ͒ ͍͙ͫͭ͊͊ͭΦ ˾͊͘Σ ͍͒͊Σ ͙ͭͪΣ ͎͔ͭΈ ͙͒͜ηΦ 
˻ͫͭ͊͡Έͤ·͔ ͔͙͒ͭ ͔͎ͪ͊͋͊͘ΌͭͫΎ ͨͦ ͨͦ͡΅͔͊͒͟Φ ˿͍ͦͦͤΈ͊͟ ͎͍͙͍͔ͨͪͦͦ͊ͪ͊ͭΥ ζ˨͔ͤΈ 
ͤ͊ͫͭͯͨ͊Ί ς ͍ ͔ͫ ͙͍ͦ͗͊ΊηΦ ˤ Ήͭͦ ͍͔ͪͣΎ ͔͙͒ͭ ͔͎͋͊ΌͭΣ ͙͙͙ͣͭͪͯΎ ͔ͨͦͭ͡ ͣͦͭ·͡Έ͍ͦ͟Σ 
͙ͨͭͼ ͙ ͎͙͒ͪͯͻ ͙͍͗ͦͭͤ·ͻΦ ˭͊ ͙͎ͫͤ͊ͦͣ͡Υ ζ˹͜; ͤ͊ͫͭͯͨ͊Ί ς ͍͔ͫ ͍͙͊ͣͪ͊͘Ίη ͔͙͒ͭ 
͙͊ͣͪ͊͘Όͭ ͍ ͙ͭ͊͟ͻ ͨͦ͊͘ͻΣ ͍ ͙͊͟͟ͻ ͊ͫͭ͊͘͡ ͙ͻ Ήͭͦͭ ͙͎ͫͤ͊͡Φ ζ˿͍ͦͦͤΈ͊͟η ͍·͔͔ͭ͊ͭ͡ ͫ 
ζ͎͔ͤ͒͊͘η ͤ͊ ͦͻͦͭͯ ͙ ͔͙ͫ͒ͭ͡ ͊͘ ͙͎͙ͪͦ͊ͣ͟Φ ˩͙ͫ͡ ͭͦ͟-ͭͦ ͙͘ ͙ͤͻ ͨͦ΄͔͍͔͙ͫ͡͡ΎΣ 
ζ͍ͫͦͦͤΈ͊͟η ͙͔͊͋ͪ͊ͭ͘ Ή͎ͭͦͦ ͙͎ͪͦ͊͟ ͟ ͔͔ͫ͋ ͍ ζ͎͔ͤ͒ͦ͘ηΦ ˭͊ ͚ͦͣ͊ͤ͒ͦ͟Υ ζ˨͔ͤΈ 
ͤ͊ͫͭͯͨ͊Ί ς ͍ ͔ͫ ͙͍ͦ͗͊ΊηΣ ͔͙͒ͭ ζͨͪͦͫ·ͨ͊ΌͭͫΎη ͙ ͍ͫͤͦ͊ ͨͪͦ͒ͦ͗͊͡Όͭ ͔͎͋͊ͭΈΦ 

ˤͦ ͍͔ͪͣΎ Ή͚ͭͦ ͙͎ͪ· ͙ͨͪͦͫͻ͙ͦ͒ͭ ͍͙͙͔ͪ͊ͭ͘ ͙ ͔ͦͪͪ͟͟ͼ͙Ύ ͫͯ͡ͻ͍͎ͦͦͦ 
͍͙͙ͤͣ͊ͤΎΣ ͣ·΄͔͙ͤ͡ΎΣ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͍͙͔͙͚͒͗ͤΣ ͦ͋΅͔͚ ͙͙ͣͦͭͦͪ͟Φ 
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͙͔̅ͦͪͣͪͯͭͫΎ ͔͙͔ͯͣͤ ͙ͫͦͦͭͤͦͫͭΈ ͍͍͚ͯͦͦ͘͟ ͙͎ͫͤ͊͡ ͫ ͔͔͔ͦͨͪ͒ͤͤ͡·͙ͣ 
͔͚͍͙͒ͫͭΎ͙ͣ ͔͔ͪ͋ͤ͊͟Φ ˹͙͊͡;͙͔ ͫ;͙ͭ͊ͦ͟͡ ͙ ͔ͪ;͍͎ͦͦͦ ͍͔͙ͫͦͨͪͦͦ͗͒ͤΎ 
͙͔ͨͦͦ͗ͭ͡͡Έͤͦ ͍͙͡Ύ͔ͭ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͚ͯͫͤͦ ͔ͪ;͙ ͙ ͎ͦ͋ͦ͊΅͔͊ͭ ͙͍͊ͭͤ͟·͚ ͍ͫͦ͊ͪ͡ΈΦ 

̏ͭ͊ ͙͎ͪ͊ ͔ͣͦ͗ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͍ ͔ͪ͊͋ͦͭ ͫ ͍͔ͯͣͫͭͤͤͦ ͦͭͫͭ͊͡·͙ͣ ͙ 
͍͙ͫ͊͋ͦ͒͡Ύ΅͙͙ͣ ͍͙͙͙ͦͫͨͭ͊ͤͤ͊ͣ͟Σ ͔͒ͭΈ͙ͣ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͺͯͤ͟ͼ͙͚ 
ͦͨͦͪͤͦ-͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Φ  

˨͡Ύ ͫ͊͋ͦͫ͡͡·΄͊΅͙ͻ ͔ͪ͋ΎͭΣ ζ͍ͫͦͦͤΈ͊͟η ͔ͣͦ͗ͭ ͍͒͊͊ͭΈ ͙͎ͫͤ͊͡ ͟ 
͔ͦͨͪ͒ ͔͔ͤͤ͡·ͣ ͔͚͍͙͒ͫͭΎͣ ͍͙ͫͫͭͦͣ͟Σ ͻͦͨͦͣ͟͡ ͙ ͭΦ ͒Φ 

ζ̂͗η ό˿ͯͣͫ͊͟Ύ ͦ͋͊ͫͭ͡ΈύΦ ˮ͎͙ͪͦ͟ ͍ͫͭ͊ͤͦΎͭͫΎ ͍ ͦͦͤͤͯ͟͡ ͨͦ ͦ͒ͤͦͣͯΣ 
͊͗͒͟·͚ ͔͔͋ͪͭ ͊͘ ͨͦΎͫ ͎ͭͦͦΣ ͭͦ͟ ͙ͫͭͦͭ ͍͔͔͙ͨͪ͒Φ ˤͫΎ ͦͦͤͤ͊͟͡ ς Ήͭͦ ζͯ͗ηΣ 
͙͎ͪͦ͟Σ ͦͭͦͪ͟·͚ ͙ͫͭͦͭ ͍͔͔͙ͨͪ͒Σ  ς ζ͎͍ͦͦ͊͡ ͯ͗͊ηΣ ͔͙͚ͨͦͫ͒ͤ͡ ς ͔͎ͦ ζͻ͍ͦͫͭηΦ 
˽ͦ ͦ͋΅͔͚ ͎͍͔͙͒ͦͦͦͪͤͤͦͫͭ ͔͙͒ͭ ͎ͪͦͣͦ͟ ͎͍͙͍ͨͪͦͦ͊ͪ͊ΌͭΥ ζ˥͍ͦͦ͊͡Σ ͍͙ͦ͡ 
ͻ͍ͦͫͭ͊ηΦ ˽͔ͦͫ͡ Ή͎ͭͦͦΣ ͔͍ͨͪ·͚ ͙͎ͪͦ͟ ͨ·͔ͭ͊ͭͫΎ ͚ͨͦͣ͊ͭΈ ͔͔͎ͨͦͫ͒ͤͦ͡Φ ˩͙ͫ͡ Ήͭ͊ 
ͨͦͨ·ͭ͊͟ ͯ͒͊;ͤ͊ΎΣ ͭͦ ͦͤ ͍͙ͫͭ͊ͤͦͭͫΎ ͍ ͔ͦͤ͟ͼ ͦͦͤͤ͟͡·Φ ˩͙ͫ͡ ζ͎͍ͦͦ͊͡η ͙͙͡ 
ζͻ͍ͦͫͭη ͦͭͪ·͍͊ΌͭͫΎ ͦͭ ͦͦͤͤ͟͡·Σ ͭͦ ͙ͦͤ ͍·͋·͍͊Όͭ ͙͘ ͙͎ͪ·. 

˨͊ͤͤ͊Ύ ͙͎ͪ͊ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͣ·΄͔͙ͤ͡ΎΣ ͍͙͎͔͒͊ͭ͡Έ͚ͤͦ 
͙ͦͦͪ͒ͤ͊͟ͼ͙͙Σ ͍͙ͦͦͫͭ͟͡Σ ͚ͤ͊ͫͭͦ;͙͍͙ͦͫͭΣ ͍͙͙͙͊ͣͦͨͦͤͣ͊ͤ͘Ύ ͔ͣ͗͒ͯ 
ͯ;͙͙͊ͫͭͤ͊ͣ͟ ͙͎ͪ·Φ 

ˣ·ͫͭͪ͊Ύ ͔ͫͣͤ͊ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͙͔͙͒͗ͤΎ ͦͦͤͤ͟͡· ͙͎͍ͪͦͦ͟Σ ͨͦ ͤ͊΄͔ͣͯ 
͔͙ͣͤͤΌΣ ͔ͤ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͍͔ͨͪ͊ͭ͟͡Έ ͍ ͙͎ͪͯ ͔͔͚͒ͭ ͫ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͦͨͦͪͤͦ-
͍͙͎͔͒͊ͭ͡Έ͚ͤͦ ͊ͨͨ͊ͪ͊ͭ͊Φ 

ˤ·͍ͦ͒·Φ ˽͙ͪ ͍͙ͨͪ͊͡Έͤͦͣ ͙ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤͦͣ ͍͍͔ͪͯͦͦ͒ͫͭ͟ 
͔͎͎ͨ͒͊ͦ͊ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊Ύ ͙͎ͪ͊ ͍͙ͫͭ͊ͤͦͭͫΎ ͍͊͗ͤ·ͣ ͔ͦͪͪ͟͟ͼ͙ͦͤͤͦ-
͍͙͍ͪ͊͊͘Ό΅͙ͣ ͔͍ͫͪ͒ͫͭͦͣ ͙ͤ͟͡Ό͙͍͎ͤͦͦ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ 
͔ͪ͊͋ͦͭ ͙͎͍͚ͪͦͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͍͚ͦͫͤͦ͊ͤͤͦ ͤ͊ ͺͦ͡Έͦͪͤ͟͡·ͻ ͙ͭͪ͊͒ͼ͙ΎͻΣ 
͍ͨͦͦ͘͡Ύ͔ͭ Ήͺͺ͔͙͍ͭͤͦ͟ ͔ͪ΄͊ͭΈ ͊͒͊͘;͙ ͍͙͙ͪ͊ͭ͘Ύ ͦ͋΅͔͚ ͙ ͪͯ;͚ͤͦ ͙͙ͣͦͭͦͪ͟Σ 
͔ͫͤͫͦͪͤͦ-͔ͨͪͼ͔͙͍͚ͨͭͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͫͦͼ͙͊͡Έ͚ͤͦ 
͊͒͊ͨͭ͊ͼ͙͙ ͔͔͚͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΣ ͺ͙͔ͦͪͣͪͯͭ ͯ 
͍͒ͦͪͦ͘·ͻ ͔͔͚͒ͭ ͎͔ͯͣ͊ͤͤͦ ͦͭͤͦ΄͔͙͔ͤ ͟ ͫ͊͋͡·ͣΣ ͔ͤͣͦ΅ͤ·ͣ ͍͔͙ͫͪͫͭͤ͊ͣ͟Φ ˤ 
͙͎͔ͪ ͊͗͒͟·͚ ͔͖ͪ͋ͤͦ͟ ͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͔͔͙ͤ͊ͣͤͣ͘·͚ ͫͦͼ͙͊͡Έͤ·͚ ͦͨ·ͭΣ 
͍͙͡ΎΌ΅͙͚ ͤ͊ ͔ͣͦ͒͡Έ ͦ͋΅͔͍͔ͫͭͤͤ·ͻ ͍͙͊ͣͦͦͭͤͦ͘΄͔͙͚ͤ ͍ ͼ͔ͦͣ͡Φ  

˽͔͔͙͍ͪͫͨͭ͟· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ ˤ ͻ͔ͦ͒ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍·Ύ͍͔ͤ͡· ͍ͦͣͦ͗͘-
ͤ·͔ ͔͔͙͍ͨͪͫͨͭ͟· ͒͊͡Έ͔͚ͤ΄͔͚ ͪ͊͋ͦͭ· ͨͦ ͙ͯ͘;͔͙ͤΌ ͎͍͙ͦͭͦͤͦͫͭ ͔͎͎͍ͨ͒͊ͦͦ ͟ 
͔͙ͪ͊͊͘͡ͼ͙͙ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͙͎ͪ· ͍ ͙ͤ͟͡Ό͙͍͘-
͚ͤͦ ͙͔ͨͪ͊ͭ͟͟ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦΣ ΄ͦ͟͡Έ͎ͤͦͦ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

˶ˮ́˩˾ˢ́̂˾ˢ 
1. ˨ΈΌ͙ ˨͗Φ ̊ͦ͟͡· ͋ͯ͒ͯ΅͔͎ͦ κ ˨͗Φ ˨ΈΌ͙Σ ̏Φ ˨ΈΌ͙ κκ ˹͔͊ͪͦ͒ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Φ ς 

2000. ς Ѕ пΦ ς ˿ . 244ς269.  
2. ˥͙ͪͼΌ͟ ˶ Φ ˥ Φ ˱͎͙ͪ ͭ͊ ͍͎͙ͪͦ͊͘ ͯ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͘ ͯ;ͤΎ͙ͣ 

κ˶Φ ˥ Φ ˥ ͙ͪͼΌ͟Σ ˶Φ s Φ ˭ ͍͙͊ͼΈ͊͟Σ ˻Φ ˿ Φ ˿ ͔͔͍ͣͤͦΦ ς ˶ͯͼΈ͟ Υ ˾͔͒Φ-͍͙͒Φ ͍͒͒͜Φ ˤ͙ͦͤ͡Φ ͔͒ͪ͗Φ ͯͤ-ͭͯ 
͔ͣͤ͜͜ ˶͔ͫ͜ ͙̂ͪ͊ͤ͟͟͝Σ мффуΦ ς мпу ͫΦ 

3. ˴͔͙͍ͦͭͤ͟͡͡·͔ ͍ͭͦͪ;͔͙͔ͫ͟ ͔͒͊͡ ͦͣͣͯͤ͟· ͙͔͙ͣͤ ˢΦ ˿Φ ˸͔͊͊ͪͤͦ͟͟Φ ς ˶Φ Υ ˮ͒͘-͍ͦ 
˶˥˽ˮ ͙ͣΦ ˢΦ ˮ Φ ˥ ͔ͪͼ͔ͤ͊Σ мфтлΦ ς нон ͫΦ 
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4. ˾͔͙ͨͪͤͼ͔͍͊ ˩ Φ s Φ ͔͙́ͦͪΎ ͙ ͙ͨͪ͊ͭ͊͟͟ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͎͎ͨ͒͊ͦ͊-͎͙ͦͪ͊ͤ͊ͭͦͪ͊͘ 
͔͚͒ͭͫͦ͟ ͙͎ͪ· κ ˩Φ s Φ ˾ ͔͙ͨͪͤͼ͔͍͊Σ ˮΦ ʕ Φ ˥ ͦͪͦͻ͍ͦͫ͊͟ΎΣ ˾Φ s Φ ˶ ͊ͻ͙ͤ Τ ͨͦ͒ ͔ͪ͒Φ 
˩Φ s Φ ˾ ͔͙ͨͪͤͼ͔͍͚ͦΦ ς ˴ ͯͪͫ͟ : ˮ ͒͘-͍ͦ ˴ͯͪͫ͟Φ ͎ͦͫΦ ͯ-ͤͭ͊Σ нлмлΦ ς нсм ͫΦ 

5. ˾͔͙ͨͪͤͼ͔͍͊ ˩Φ s Φ ͔͔̅ͤͦͣͤ ͙͎ͪ· ͍ ͯ͟͡Έ͔ͭͯͪ ͙ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ κ ˩Φ s Φ ˾ ͔͙ͨͪͤͼ͔͍͊Φ ς 
Saarbrucken : Lambert, 2011. ς прл ͫΦ 

6. ̏ͤͼ͙͔͙ͦͨ͒͟͡Ύ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͔͚ͣͦͦ͒͗ͤͦ͡ ͙͎ͪ· ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˾͙͙ͦͫͫ κ ͫͦͫͭΦ 
˩Φ s Φ ˾ ͔͙ͨͪͤͼ͔͍͊ ώ͙ ͒ͪΦϐ Τ ͨͦ͒ ͔ͪ͒Φ ˩Φ s Φ ˾ ͔͙ͨͪͤͼ͔͍͚ͦΦ ς ˴ͯͪͫ͟ Υ ˮ͒͘-͍ͦ ˴ͯͪͫ͟Φ ͎ͦͫΦ ͯͤ-ͭ͊Σ 
2011. ς нтл ͫΦ 

˾˩˭̑˸˩ 
˾͔͙ͨͪͤͼ͔͍͊ ˩ Φ s Φ, ˶ ͔͍ͦͤͦ͊ ˩ Φ ʕ ΦΣ ˴ͯ͒ͪΎ͍ͼ͔͍͊ ˸Φ ʕ ΦΣ ˴͔ͦͫͤͦ͟ ̑Φ ˹ Φ ͙́ͪ͊͒ͼ͙ͦͤͤ͊Ύ 

͙͎ͪ͊ ͍ ͙ͤ͟͡Ό͙͍ͤͦͣ͘ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Υ ͦͭ ͙͊ͤ͊͊͘͡ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ς ͟ 
͍ͦͨͦ͡΅͔͙ͤΌ ͍ ΄ͦ͟͡Έ͚ͤͦ ͙͔ͨͪ͊ͭ͟͟ ͔̇ ͤͭͪ͊͡Έ͚ͤͦ ˾ͦ ͙͙ͫͫ ͙ ̂͟ ͙ͪ͊ͤ·. 

˹͊ ͍͔ͦͫͤͦ ͙͊ͤ͊͊͘͡ ͺ͙ͦͫͦ͡ͺͫͦ͟-͎͙͊ͤͭͪͦͨͦͦ͡;͔͙ͫ͟ͻ ͙ ͯ͟͡Έ͎͙ͭͯͪͦͦ͡;͔͙ͫ͟ͻ 
ͦͤ͟ͼ͔ͨͼ͙͚Σ ͊ ͔ͭ͊͗͟ ͍ͦͫͤͦͤ·ͻ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͙͚͚ͪͦͫͫͫͦ͟ ͙ ͙͚ͯͪ͊ͤͫͦ͟͟ 
͔͎͎͙͙ͨ͒͊ͦ͟Σ ͍ ͫͭ͊ͭΈ͔ ͪ͊ͫͪ͟·͍͊ΌͭͫΎ ͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ 
͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ· ͍ ͔ͦͪͪ͟͟ͼ͙͙ ͙ͨͫͻ͙;͔͎ͫͦͦ͟Σ ͺ͙͙͘;͔͎ͫͦͦ͟ ͙ ͦ͋΅͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͚͒ͭ ͫ 
͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ ͍ ͍͙ͯͫͦ͡Ύͻ ͙ͤ͟͡Ό͙͍͎ͤͦͦ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 
ˢ͍͙ͭͦͪ͊ͣ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙͔͔ͤ͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ 
ͤ͊ͪͦ͒ͤ·ͻ ͙͎ͪ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˾͙͙ͦͫͫ ͙ ͙̂ͪ͊ͤ͟· ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͙ͻ ͔ͨͦͭͤͼ͙͊͊͡ ͍ ͔ͪ΄͔͙͙ͤ 
͊͒͊͘; ͙ͤ͟͡Ό͙͍͎ͤͦͦ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔͔͚͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊Ύ ͤ͊ͪͦ͒ͤ͊Ύ ͙͎ͪ͊Σ ͙ͤ͟͡Ό͙͍͔ͤͦ͘ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ 
͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͚ͤ͊ͪͦ͒ͤͦ ͙͎ͪ·Σ ͔͖ͪ͋ͤ ͦ͟ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ 
͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΦ 

SUMMARY 
Reprinceva E., Leonova E., Kudryavtseva M., Kosenko Y. Traditional game in 

inclusive education: from the analysis of pedagogical possibilities to implementation in 
school practice of Central Russia and Ukraine.  

Based on the analysis of philosophical-anthropological and cultural concepts as well 
as the main theoretical approaches of the Russian and Ukrainian pedagogy, the pedagogical 
possibilities of traditional folk games in the correction of mental, physical and overall 
development of children with disabilities in the terms of inclusive education are defined in the 
article. The authors have presented the most common characteristics of the traditional folk 
games of Central Russia and Ukraine in the terms of their potential in addressing the 
challenges of inclusive education for children with disabilities. 

The statement of the problem of studying the pedagogical possibilities of popular 
games in inclusive education is the need to analyze a variety of the approaches to the study 
of this phenomenon especially the ethnopedagogical aspect. Among the existing scientific 
publications of the late twentieth and early XXI century a special place is occupied by the 
N. I. Cooper, V. F. Dashivets, K. D. Chermit, Y. K. Kuprina, N. H. Hakunova who presented a 
brief description of the means, forms and methods of education of Adygea and Kuban 
Cossacks; N. N. Egovtsevoy and A. V. Black, revealed the capabilities of traditional games of 
Don and Kuban Cossacks; H. F. Arnautova, H. K. Bairamkulov, G. G. Kohidze, N. K. Kuprinoy, 
M. Z. Magomedova, M. A. Elmurzaev showed polyfunctionality of the folk games as a means 
of physical, intellectual, mental, ethnocultural  education of the peoples of the southern 
regions of Russia, the Caucasus, Stavropol and Krasnodar Territory. 

The chosen approaches are deep theoretical research in the study of the theory of the 
traditional folk games; however, so far the pedagogical potential of traditional games in 
inclusive education in Russia and Ukraine has not been studied sufficiently. The traditional 
game is an effective means of socialization of a child with disabilities including both socially 
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controlled processes deliberate action on the formation of personality, learning children 
knowledge, cultural values and norms that characterize a society or a particular social 
community (peer group) and natural spontaneous processes affecting the formation of man. 
Lƴ ǘƘŜ ǎȅƴǘƘŜǎƛǎ ƻŦ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀ ŎƘƛƭŘΩǎ ǿŜŀƭǘƘ ƻŦ Ŧƻƭƪ ŎǳƭǘǳǊŜ ŀƴŘ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜƳǎŜƭǾŜǎ 
as part of the team reflects the socio-pedagogical purpose of the traditional game. 

The scientists investigating the nature and content of the traditional game have noted 
that due to popular wisdom such games, in which all children, despite their existing 
developmental disabilities realize their interests and needs, establishing friendly contact with 
peers (driving round dance where to take all comers) have been invented Visually impaired 
children can participate in the games where the rules need to tie or turn a blind eye: hide and 
seeƪΣ ζǇƻǘηΣ ζ²ƛǘƘƻǳǘ ǎŀƭǘηΣ ζ{ǘǊƻƪŀŎƘηΦ /ƘƛƭŘǊŜƴ ǿƛǘƘ ƘȅǇƻǇƭŀǎƛŀ ƻŦ ǘƘŜ ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ 
ǎȅǎǘŜƳ Ƴŀȅ ōŜŎƻƳŜ ǇŀǊǘƛŜǎ ǘƻ ǎǳŎƘ Ŧƻƭƪ ŜƴǘŜǊǘŀƛƴƳŜƴǘǎ ŀǎ ζƭŀƳŜ ŦƻȄηΣ ζCƛƎƘǘ ƻŦ ǊƻƻǎǘŜǊǎηΣ 
tag on one leg, hide and seek on one leg, ζwƻŀŘ ǘƻ ŦƭƻƎηΣ ζhǇŀƴŀǎηΣ ζLΩƳ ŀ ōǳǊƴƛng-ƻŀƪη, 
ζ{ƻǾƻƴƪŀη ŀƴŘ ƻǘƘŜǊǎΦ ¢ƘŜǎŜ ŀƴŘ ƻǘƘŜǊ ǘǊŀŘƛǘƛƻƴŀƭ ƎŀƳŜǎ ŀǊŜ ŀƛƳŜŘ ŀǘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 
tactile, auditory analyzer, coordination, speech apparatus, building skills and other joint 
actions. They do not aggravate the discomfort of a child with limited possibilities of health, 
but rather awaken his potential by performing a compensatory function. 

With a proper and consistent leadership of a teacher the traditional game is 
becoming an important tool for Correction and Development of inclusive education. Using 
the gaming activity based on the folk traditions can effectively solve the problem of general 
and hand motor skills, sensory-perceptual activity, promote social adaptation of children with 
disabilities, form in healthy children humane attitude towards the weak, the infirm peers. The 
traditional games ascribe a child with limited possibilities of health to culture, history and 
traditions of the society in which he lives, and in normal children form a tolerant attitude 
toward peers with special needs. 

During the research the possible prospects for further research on the willingness of 
the teachers to implement pedagogical possibilities of the traditional games in the inclusive 
practice of pre-school, school and vocational education are identified. 

Key words: a traditional folk game, inclusive education, pedagogical potential of a 
folk game, a child with special needs. 
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˝˛˔ˑ˴˘ ˴I. ̃ ˝˛ˎ˘˒˙˕ ˜˛˝˴ˏ˚ˬ˘˩˚˛˵ ˜˒ˑˍː˛ː˴˗˕ 

 

̂˨˴ 37.018(73) 
ˢΦ ˾ Φ ˣ͔͍ͪͯͦ͊͘͟ 

̂ͣ͊ͤͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜  
͔ͣͤ͜͜ ˽͍͊͊͡ ͙́;͙͙ͤ 

 

˻˿˻ˣ˶ˮˤ˻˿́˱ ˤˮ̆˻ˤˢ˹˹̒ ˨˱́˩˯  ̂˿ ̊ s
 

ˤ ͫͭ͊ͭͭ͜ ͎ͪͦ͘͡Ύͤͯͭͦ ͙ͫͭͦͪͦ͜͟-ͯ͟͡Έͭͯͪͤ͜Σ ͔ͦͤͦͣ͟͜;ͤ͜ ͭ͊ ͙ͨͦͭ͜͡;ͤ͜ ͺ͙͊ͭͦͪ͟ 
͍͙͍ͨͯ͡ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͋͊ͭΈ͍͟͜ ͍ ˿̊ˢ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͙͔͙ͫͫͭͣ ͍͙ͻ͍ͦ͊ͤͤΎΦ ˨͍͔͔ͦ͒ͤͦΣ ΅ͦ ͍͙ͪͦͭͦ͘͟ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ 
͍͔ͦ͋ͯͣͦͤͦ͡ ͔ͤ ͭ͜͡Έ͙͟ ͙ͨͦͭ͜͡;ͤͦΌΣ ͔͊͡ ͚ ͔͎͎ͨ͒͊ͦ͜;ͤͦΌ ͯ͟͡ΈͭͯͪͦΌ ͚͎ͦͦ ;͔͍ͤ͜͡Σ 
͔ͦͪͣ͊͘͟ ͋͊ͭΈ͍͟͜Φ ˾͙ͦ͒ͤ͊ ς ͼ͔ ͍ͦͫͤͦ͊ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˢ͍ͭͦͪͦͣ ͋ͯͦ͡ 
͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͦͫͭ͊ͤͤ͜ ͟͜͡Έ͊͟ ͔͒ͫΎ͙ͭͭ͜͡ΈΣ ͫͯͫͨ͜͡Έ͍ͫͭͦ ˿̊ˢ ͫͭ͊ͦ͡ ͍ͫ͒ͦͣ͜͟ 
͔͍ͦ͡Όͼ͜͝ ͫͣ͜Ω͝Φ ˽͙ͦͭ͜͡;ͤ͜Σ ͔ͦͤͦͣ͟͜;ͤ͜ ͭ͊ ͒ͯͻ͍ͦͤ͜ ͙ͣͤ͘͜ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͙ͣ͊͡ ͍͔͙͙͚͟͡ 
͍͙͍ͨ͡ ͤ͊ ͔͚ͫͣͤ͜͜ ͼͤͤͦͫͭ͜͜ ͭ͊ ͙͔ͫͫͭͣͯ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ͫͣ͜Ω͝Φ ˤ͍͔ͫͭ͊ͤͦͤͦ͡Σ 
΅ͦ ͔͚ͫͣͤ͜͜ ͼͤͤͦͫͭ͜͜ ˢ͔͙͙ͣͪ͟ ͔͒ͯ͗ ͍͙͍͊͗͜͡ ͒͡Ύ ͍ͫͦ͝ͻ ͎ͪͦͣ͊͒ΎͤΦ ˽ͪͦͭΎ͎ͦͣ ͎͋͊͊ͭΈͦͻ 
͍ͪͦ͟͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟ ͫͣ͜ϥΎ ͜ ͝͝ ͼͤͤͦͫͭ͜͜ ͙͋ͯ͡ ͙ͦ͒ͤͣ ͘ ͎͍͙ͦͦͤ͡ͻ ͙͔͍ͨͪͦͪͭͭ͜͜ ͒͡Ύ ͔͍͙͒ͪ͗͊Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ  ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟ ͫͣ͜ΩΎΣ ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟ ͙͔ͫͫͭͣ͊  ͍͙ͻ͍ͦ͊ͤͤΎ, ͨͪͦͼ͔ͫ 
͍͙ͻ͍ͦ͊ͤͤΎΣ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͯ͟͡Έͭͯͪ͊ ͋͊ͭΈ͍͟͜Σ ͔ͣͦ͒͡Έ ͍ ͙ͻ͍ͦ͊ͤͤΎΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˢ͔͙ͣͪ͊ͤͫ͟Έ͊͟ ͙͔ͫͫͭͣ͊ ͍͙ͻ͍ͦ͊ͤͤΎ 
ͺ͍ͦͪͣͯ͊͊ͫ͡Ύ ͨ͒͜ ͍͙͍ͨͦͣ͡ Ί͍͔͚ͪͦͨͫΈͦ͟͝Φ ˢ͔͒͗ ˢ͔͙ͣͪ͊͟ ς ͼ͔ ͪ͊ͤ͊͟͝ 
͔͔͔͔ͨͪͫͤ͡ͼ͍͜Σ ͙ͯ͒͟ ͘Ω͙͗͒͗͊ͫ͝͡Ύ ͡Ό͙͒ ͘ ͯͫ͜ͻ ͪ͊ͤ͟͝Φ ́͊͟ ͫ͊ͣͦ, Ύ͟ ͜ ͍ 
Ί͍͔͚ͪͦͨͫΈ͚͟͜ ͙͔ͫͫͭͣ͜Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͣ͊͡Ό͊͟ ͭ ͍͊ͫͦ͋ͦ͒͊ ͍ ͒͜ΎͻΣ ͚͊ͣ͊͘ΌͭΈ 
͔ͨͪ΄͔ ͣͫ͜ͼ͔ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ͙͔ͫͫͭͣ͜ ώуϐΦ ͔͙́ͪͭͦͪ͜Ύ ˿ͨͦͯ͡;͔͙ͤͻ ͍̊ͭ͊ͭ͜Σ 
͋ͯ͊͡ ͫͨͦ;͊ͭͯ͟ ͙͋ͪͭ͊ͤͫΈͦ͟Ό ͦͦͤ͟͜͡ΊΌΦ ˽ͪͦͭΎ͎ͦͣ ͍͎͎͒ͦͦͦ ;͊ͫͯ ͔͔͍ͨͪ͊͗ͤͦΌ 
;͙͊ͫͭͤͦΌ ͔͔ͤ͊ͫͤͤ͡Ύ ͙͋ͯ͡ ͙͙ͨͯͪͭ͊ͤΣ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ͔͎͚͙ͪͤ͜͜͡ͻ ͎ͪͦͣ͊͒Σ Ύ͟͜ 
͍͙ͨ͒͒͊͊ͫ͜͡Ύ ͎ͦͤͤͤ͜Ύͣ ͘ ͋ͦͯ͟ ͼ͔͍͙ͪ͟  ͚͔͍͙͒ͪ͗͊ ͯ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ώпΣ рпϐΦ ̇͜ 
͡Ό͙͒ ͔͔ͨͪ͝ͻ͙͊͡ ͘ ˢ͎ͤ͜͡͝ ͒ͦ ˢ͔͙͙ͣͪ͟ ͘ ͔ͣͭͦΌ ͔ͪ͊͊͘͜͡ͼ͜͝ ͝ͻ ͎ͨͦ͡Ύ͍͒͜ ͤ͊ 
ͫͦͼ͊͜͡Έͤ͜Σ ͔͎͚ͪͤ͜͜͜͡ ͭ͊ ͙ͨͦͭ͜͡;ͤ͜ ͙ͨͭ͊ͤͤΎΦ ˨͡Ύ ͙ͨͯͪͭ͊ͤ ͍͋ͯ ͻ͔͙͚͊ͪ͊ͭͪͤ͟ 
͙͍ͤ͒͒ͯ͊ͣ͘͜͜͜͡Σ ͪͦͪ͊͘ͻͯͤͦ͟ ͤ͊ ͍͊ͫͤ͜͡ ͙͙ͫ͡Σ ͍ͪ͊͜ ͍ ͝ͻ ͙͍ͦͫͦ͋ͯ͡ ͣͫ͜͜ΌΣ ͊ ͭ͊ͦ͗͟ 
͍͙ͫͦ͟͜ ͣͦͪ͊͡Έͤ͜ ͙ͫͭ͊ͤ͒͊ͪͭ  ͍͍ͨͦͫΎ͔͒ͤͤͦͣͯ͟ ͙͗ͭͭ͜Υ ͨͪ͊ͼΈ͍͙ͦͭͫͭ͜ΈΣ ;͔ͫͤͫͭ͜ΈΣ 
͙ͫͭͪͣ͊ͤͫͭ͜ΈΦ ˿͔͊ͣ ͼ͜ Ύͦͫͭ͟͜ ͍͙͍͙ͨ͊͡͡ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͤ͊ͼ͜͝ ͭ͊ 
͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͻ͔͊ͪ͊ͭͪͯ͟Φ ˨͙ͭ͜ ͎͍ͣͪ͊ͤͭ͜͜͜ ͙͙ͦͭͪͣ͊͡ ͍͙ͻ͍ͦ͊ͤͤΎΣ Ύ͔͟ ͋ͯͦ͡ 
͍͔ͨͦ͋ͯ͒ͦ͊ͤ ͤ͊ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͚͙͋͋ͤ͜͜͡ͻ ͜ ͔͚͙ͫͣͤ͜ͻ ͼͤͤͦͫͭ͜ΎͻΦ ˣ͜͡Έ΄ͫͭ͜Έ 
΄͟͜͡ ͙͋ͯ͡ ͦͤ͟ͺ͔͚ͫͤ͜͜  ͚͔͙ͤ͊͗͊͡͡ ͒ͦ ͭ͜Ί͝ ;͙ ͤ͜΄ͦ͝ ͔͎͚ͪͤͦ͜͜͡͝ ͎͙ͪͦͣ͊͒Φ ˴ͪͣ͜ 
͎ͭͦͦΣ ͍ͫͤͯ͊͊͜͡ ͔͔ͣͪ͗͊ ͔ͤ͒͜͡Έ͙ͤͻ ΄͟͜͡Φ ˭͍͙;͚͊ͤͦΣ ͔ͭͤ͜;͙͚ͤ ͭ͊ ͍͙͚ͪ͊ͫͦ 
͔ͨͦͪͭͪͭ ˿̊ˢ ͘ ͙ͭͻ ;͍͊ͫ͜ ͫͭͦͭͤͦ͜ ͙ͣͤ͊ͫ͘͜͡ΎΦ ͙́ͣ ͔ͤ ͔ͣͤ΄Σ ͙ͨͯͪͭ͊ͤͫΈ͊͟ 
ͣͦͪ͊͡Έ ͜ ͼͤͤͦͫͭ͜͜ ͔ͨͪ΄͙ͻ ͔͔ͨͦͫͤ͡ͼ͍͜Σ ͍ͨͪͦ͒ͦ͗ͯΌͭΈ ͍͙͍͙ͨ͊ͭ͡ ͤ͊ 
͔͙͊ͣͪ͊ͤͫ͟Έͯ͟ ͔ͣͦ͒͡Έ ͫͣ͜Ω͝ ͭ͊ ͍͙ͦͫͭ͜ ώрΣ прϐΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̂ ͻͦ͒͜ ͍͎ͤ͊ͯͦͦͦ͟ ͨͦ΄ͯͯ͟ 
͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͔ͭͦͪ͜Ύ ͔͚͎ͫͣͤͦͦ͜ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͔ͦͪͣ͊͘͟ ͙ͨͭ͊ͤͤΎ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͋͊ͭΈ͍͟͜Σ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙͙ͤͣ ͨͪ͊ͼΎ͙ͣ Ύ͟ ͙͊ͪͯ͋͗ͤ͘͜ͻ ό̒Φ s Φ ˴ ͔ͦͣͤͫΈ͙͚͟Σ 
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˯Φ ˥ Φ ˽ ͔ͫͭ͊ͦ͡ͼͼ͜Σ ˬΦ-ˬΦ ˾ ͯͫͫͦύΣ ͭ͊͟ ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͙͙͒͊ͭͤͻ ͔͎͎͍ͨ͒͊ͦ͜ 
ό˽Φ ˽ Φ x ͦͤͫ͡Έ͙͚͟Σ ˽Φ ̅ Φ ˴ ͔͔͍͊ͨͭͪΣ ˢΦ ˿ Φ ˸ ͔͊͊ͪͤͦ͟͟Σ ˴Φ ˨ Φ ̂ ΄͙ͤͫΈ͙͚͟Σ 
˿Φ ́ Φ ̊ ͊ͼΈ͙͚͟ ͭ͊ ͤ͜ΦύΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ύͣ ͦͤ͊͘;͔ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͚͙͊ͣ͊ͫ͘͡Ύ ͚ ͭ͊͟͜ 
͍ͤ͊ͯͦ͟ͼ͜Σ ͔͎͎͙ͨ͒͊ͦ-͙͙ͨͪ͊ͭ͟͟Σ Ύ͟ ̐Φ s . s ͪͤ͟͜Σ ˻Φ ʕ Φ x ͔͍ͦͤ͒͊ͪͫΈ͊͟Σ 
˱Φ ʕ Φ ˥ ͔͔͙͍ͪ͋ͤͤͦ͟Σ ˶Φ ́ Φ ˥ ͙͎ͪͦͪΎͤΣ ˶Φ ʕ Φ ˴ ͍ͦͤ͜Έͦ͟Σ ˶Φ s Φ ˶ ͔͍΄͙ͤΣ 
́Φ ˿ Φ ˽ ͊ͤͺ͍ͦ͊͜͡Σ ˻Φ ̒ Φ ˿ ͍͊;͔ͤͦ͟Φ  

˻͎ͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͙ͣͭͦ͒;ͤ͜ ͙ͨͭ͊ͤͤΎ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͨͪͦͫͭ͜ 
ͭ͊ ͍͙ͫ͊ͣͦͦͫͭ͜ ͋͊ͭΈ͍͟͜ ͍͙͍͔ͫͭͤͦ͜͡ ́Φ ʕ Φ ʕ ͍ͦͦͦ͜͟͡ΌΣ ˸Φ ˿ Φ ˨ ͔͙͍͙ͣ͒ͦͣΣ 
˾Φ ˸ Φ ˴ ͍͊ͨͪ͊ͦͦ͡ΌΣ ˢΦ ˽ Φ ˴ ͦͤ͒ͪ͊ͭΌͦͣ͟Σ ˸Φ ˨ Φ ˴ ͦͨ͊ͤΊ͍͙ͣΣ ˹Φ ˴ Φ ˴ ͪͯͨͫΈͦ͟ΌΣ 
˶Φ ˿ Φ ˶ ͔ͦͣ͘͜Σ ˤΦ ˻ Φ ˽ ͔ͪͦͫͼΈ͙ͣ͟Σ ˻Φ s Φ ́ ͙ͻ͍͙ͦͤͦͣΦ ˽͔ͪͦ͋ͣͯ͡ ͍͙ͻ͍ͦ͊ͤͤΎ 
ͯ͟͡Έ͙ͭͯͪ ͍͊͘Ί͙ͣͤ ͋͊ͭΈ͍͟͜ ͜ ͔͚͒ͭ͜ ͨ͒ͤͦ͜͡ ͦͨͪ͊ͼΈ͍ͦͯΌͭΈ ͊ͪͯ͋͗ͤ͘͜͜ ͙ͨͫͻ͎͙ͦͦ͡ 
 ͚͔͎͎͙ͨ͒͊ͦ ςs Φ s ͔͒ͪ͡Σ ˩Φ x ͔ͪͤΣ ˿Φ ˥ ͯ͒ͣ͊ͤΣ ˽Φ ˨ Ό͎ͪͤ͜, ˢΦ ˬ ͙ͪ͊ͪΣ ˸Φ ˭ ͔ͣͫΈ͊͟Σ 
˴Φ ˶ ͔͍͜-˿ͭͪͦͫΣ ˴Φ ̅ ͔͚͟͡-̆ͦ͋ͫͦͤΦ ˽͍͔͔ͪͦ͒ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͊ͫ͒͘͜;ͯΌͭΈ 
ͤ͊Ύ͍ͤͫͭ͜Έ ͨͪΎ͎ͣͦͦ ͍͘ΩΎͯ͘͟ ͣ͗͜ ͙ͨͦ͘ͼ͜ΊΌ ͋͊ͭΈ͍͟͜ ͯ ͍͊͘Ί͙ͣͤ͊ͻ ͘͜ ͙͙͒ͭͤͦΌΣ 
͔ͣͦͼ͚ͤͫͭ͜͜Ό ͝ͻͤ͜ͻ ͙͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜ͻ ͍͊͘Ί͙ͣͤΣ ͙͔ͫͭͣ͡ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͒ͦ͋ͦͪͦͣ 
͍͙ͻ͍͙ͦͤͻ ͍͊ͫͦ͋͘͜ ͜ ͙͚͍ͨͪͦͣ͜ ͭ͊ ͍͔ͪͤͣ͜ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙͒ͭΎ;ͦ͝ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͝͝ ͎͍͔ͨ͒ͦͭͦͤͫͭ͜͜͡Ό ͒ͦ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͭ͊ ͍͊͘Ί͙ͣͤ ͯ 
ͣ͊ͪͦ͟- ͜  ͣͪͦͫͦ͜͟ͼͯͣ͜͜Φ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͍ ͎ͪͦ͘͡Ύ͒͜ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͍ 
͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ͫͣ͜Ω͝Φ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΣ ͍ͨͦͪͤ͜ΎͤͤΎΣ ͊ͤ͊͘͜͡ ͜ ͙͔ͫͤͭ͘Σ 
͙ͫͭͦͪ͜;͙͚ͤ ͨ͒͜ͻ͒͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ˤ͙ͻ͍ͦ͊ͤͤΎ ͍ ͫͣ͜Ω͝ ͒ͦ ͼΈ͎ͦͦ ;͊ͫͯ ς 
͍͙͍͙͚͊͗͡ ͔͊ͫͨͭ͟ ͒͡Ύ ͔͙͊ͣͪ͊ͤ͟ͼ͍͜Φ ˣ͊ͭΈ͙͟Σ ͍ͤ͊ͭ͜Έ ͚͊ͤ͘Ύͭ͜  ͚ ͎͙͔ͨͦͤͤ͜͡ 
ͪͦ͋ͦͭͦΌΣ ͍͍͊͗͊ΌͭΈ ͍ͫͦ͝ ͣ ͔͙ͤͦ͒ͣͤͤͣ͜ ͍ͦ͋ͦΩΎͦͣ͘͟ ͙ͨͪ͒͜͡Ύ͙ͭ Ύ͎ͦͣͦ͊͟ 
͋͜͡Έ΄͔ ;͊ͫͯ ͍ͫͦͣ͝ ͒ͭ͜ΎͣΣ ͼ͍͙͙͊ͭͫ͜͟Ύ ͒ͦͫΎ͎͔ͤͤͤΎ͙ͣ  ͚͍͙ͪͦͭͦͣ͘͟Σ ͙ͤ͊ͭ͘ ͝ͻͤ͜ 
͊͘ͻ͔ͦͨͤͤ͡Ύ ͭ ͊ͨ ͔͙ͪͦ͋ͣ͡Φ  

˸ͦͦ͒͜͡ ͡Ό͙͒Σ ͍͒ͦ͋ͯ͘΄͙ ͍͙΅ͯ ͍ͦͫͭͯ͜Σ ͔ͤ ͨͦͫͨ͜΄͊ΌͭΈ ͍͙ͦ͒ͪͯ͗ͯ͊ͭͫΎΦ 
˻͙͒ͤͣ ͘͜ ͚͎͍ͤ͊ͦͦͤ͜͡΄͙ͻ ͺ͍͊ͭͦͪ͟͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͫͣ͜Ω͝ Ί ͺ͍͔ͤ͊ͤͫͦ͜ 
͍͙ͫͭ͊ͤͦ΅͔ ͨͦ͒ͪͯ͗͗ΎΦ ͔͚̇ ͺ͊ͭ͟ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͎ͭͦͦΣ ΅ͦ ͍͔ͫͭͦͪͤͤΎ ͫͣ͜Ω͝ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͯ ͪͦͣͯ͘͜͡ ͍͜ͼ͜Σ ͙ͦ͟͡ ͨ͊ͪ͊ ͎͍ͦͭͦ͊ ͒ͦ ͫͭ͊ͭͯͫͯ ͋͊ͭΈ͍͟͜ ͔ͤ ͭ͜͡Έ͙͟ 
ͣͦͪ͊͡ΈͤͦΣ ͊ ͚ ͔ͣ͊ͭͪ͊͜͡ΈͤͦΦ ˤ͒͜;͍ͯ΄͙ ͎͍ͦͭͦͤͫͭ͜Έ ͙ͫͭ͊ͭ ͋͊ͭΈ͙͊ͣ͟Σ 
͔͙͊ͣͪ͊ͤ͟ͼ͜ ͤ͊ͪͦ͒͗ͯΌͭΈ ͔͒͟͜͡Έ͊͟ ͔͚͒ͭ͜ ͨͦͫͨ͜͡ΈΦ ˹͊ ͝ͻͤΌ ͒ͯͣͯ͟Σ ͔͚͒ͭ͜-
͎͍ͨͦͦ͒͟͜ ͍͙ͻ͍͍͙ͦͯ͊ͭ ͎ͤ͊͋͊͊ͭͦ ͔͎͡΄͔Υ ͯ ͙ͤͻ ͍ͦ͒ͤ͊ͦ͟͜ ͔͔͙ͤͭͪͫ͜Σ ͭͦͣͯ ͍ͫ͜ 
͍͍ͦ͜͟͜ ͭͪͯ͒ͤͦ΅͜ ͋͊ͭΈ͊ͣ͟ ͔͔͙͍͙ͨͪ͗͊ͭ ͨͪͦͫͭ͜΄͔Σ ͙ͦ͟͡ ͔͚͒ͭ͜ ͔͒͟͜͡Έ͊͟Φ 
ˢ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͙ͣ͊ͣ ͔ͤ ͨͦͫͨ͜΄͊ΌͭΈ ͍͍͙͒͒͊͊ͭ͜ ͍ͫͦ͝ͻ ͔͚͒ͭ͜ ͒ ͦ͒ͦ΄͟͜͡Έ͙ͤͻ 
͍ͯͫͭ͊ͤͦΣ ͊ ͍͒͒͊͜ ΌͭΈ ͔͔͍͎ͨͪ͊ͯ ͙ͪͦ͒ͤͤͦͣͯ ͍͙ͻ͍ͦ͊ͤͤΌ ͭ͊ ͚͊ͣ͊͘ΌͭΈͫΎ 
͍͙ͻ͍ͦ͊ͤͤΎͣ ͙͙͙͒ͭͤ ͚ͫ͊ͣͦͫͭͤͦ͜Φ ˹͊ ͒ͯͣͯ͟ ͔͙͊ͣͪ͊ͤ͟ͼ͍͜Σ ͍͒͒͊͜Ό;͙ ͙͙͒ͭͤͯ ͍ 
͙͒ͭΎ;͙͚ ͫ͊͒ͦ͟ ͊͋ͦ Ύͫ͊͡Σ ͋͊ͭΈ͙͟ ͙ͭͣ ͙ͫ͊ͣͣ ͍ͨͦ͋͊͘͡ΎΌͭΈ ͝͝ ͒ ͙͙͍ͭͤͫͭ͊ [8].  

 ʕs ͔͙ͣͪͼ͜ ͙͒ͦͫͭΈ ͨͦ΄͙͔͙͙ͪͤͣ Ί ͪͤ͘͜ ͙ͯ͋͜͟͡ ͗ͤͦ͜͟ ͘͜ ͔ͣ͊ͤ͡Έ͙͙ͣ͟ 
͒ͭ͜Έ͙ͣΣ  ͯΎ͙͟ͻ ͙ͣ͊ͣ ͨͦ ;͔ͪ͘͜ ͙͊͘͡΄͊ΌͭΈͫΎ ͘ ͣ͊͡Ό͙͊ͣ͟ ͍ͫͦ͝ͻ ͎ͨͦ͒ͪͯΣ ͍ͫͯͫ͒͜͜ 
͜ Ί͙͍͒ͤͦͪ͜ͼ͍͜ ͊͋ͦ ͯͫͭͪ͘͜;͊ΌͭΈͫΎ ͤ͊ ͔͚ͤͭͪ͊͡Έ͚ͤ͜ ͔͙ͭͪͭͦͪ͜͝ όͯ͋͟͡Σ ͼ͔͍ͪ͊͟Σ 
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͔͋͋ͦͭ͊͜͜͟͡ ͭͦ΅ύͦ ͒͡Ύ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͦ͋ͣͤͯ͜ ͍͒ͦͫ͒ͦͣ͜Σ ͊ ͊ͦ͒ͤͦ͘ ς ΅ͦ͋  ͙͒ͭ͜ 
͎͙ͨͦͪ͊͡ ͪ͊ͦͣ͘Φ ˾ͦ͡Έ ͋͊͋ͯͫΈ ͜ ͍͒͒ͯͫ͜͜ ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͔͚͒ͭ͜ ͍͙ͦ͒ͭ͘ΈͫΎ ͒ͦ 
ͣͤͣͯͣͯ͜͜Φ ͔̇ ͨͦΎͫͤΌΊͭΈͫΎ ͙ͭͣΣ ΅ͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ ς ͼ͔ ͔ͨͪͦ͋ͣ͊͡ ͋͊ͭΈ͍͟͜Σ 
͊ ͔ͤ ͫͭ͊ͪ΄͎ͦͦ ͨͦͦͤͤ͟͜͡Ύ ώфϐΦ  

˹͔ͦ͒ͣͤͤͦ͜Ό ͍ͫ͊͒ͦͦ͟͡Ό ͯ͟͡Έͭͯ ͫͣ͜Ω͝ ͍ ˢ͔͙ͣͪͼ ͜ Ί ͙͒ͭ͜Φ ˢ͔͡Σ 
͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͼ͔Σ ͋͊ͭΈ͙͟ ͔ͤ ͫͭ͊ΌͭΈ ͝ͻ ͊ͪͯ͘;͙͙ͤ͊ͣ͟Φ ˴͙͊ͪ͒ͤ͊͡Έͤ͊ 
͍͒ͣͤͤͫͭ͜͜͜Έ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͫͣ͜Ω͝ ͍͒͜ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍ 
ͯͪ͊ͤͫ͟͝Έ͚͟͜ ͙ͪͦ͒ͤ͜ ͎͍ͦͦͦ͡Ό Ί ͔ͤ ͗ͤ͊͜͟ ͜ ͔ͤ ;͍ͦͦ͜͟͡Σ ͊ ͙͙͒ͭͤ͊Φ ̂ͫ ͔ 
ͨ͒ͨͦͪ͜Ύ͍͒ͦ͊ͤͦ͟ ͝Σ͚ ͙͍ͦͫͦ͋ͦ͡ ͙ͦ͟͡ ͙͙͒ͭͤ͊ ͔ͣ͊ͤ͡Έ͊͟Φ ˤ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ͫͣ͜Ω͝ 
͎͍ͦͦͤͦ͡Ό Ί ͔͚ͫͣͤ͊͜ ͨ͊ͪ͊Φ ˻͒ͤ͜ΊΌ ͘ ͙ͪͫ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͙ͫͭ͡Ό ͙͗ͭͭΎ 
ͣͦ͗ͤ͊ ͍͙ͤ͊͊ͭ͘ ͍͙͘;ͯ͟ ͍ͫΌ͙͒ ͙͋ͪ͊ͭ ͘͜ ͫͦ͋ͦΌ ͔͚͒ͭ͜Σ ͍ͤ͊ͭ͜Έ ͎͙ͪͯ͒ͤͻΣ 
͙͊͘͡΄͙͊ͭ ͔͚͒ͭ͜ ͯ͒ ͦͣ͊ ͎͋͊͊ͭͦ ͻͭͦ ͨͪͦͫͭͦ ͔ͤ ͣ͊ΌͭΈ ͙͍ͣͦ͗ͦͫͭ͜͡Φ ˱ͤ΄ͦΌ 
͙ͨͪ;͙ͤͦΌΣ ͘ ͊Ύͦ͟Ό ͔͙͊ͣͪ͊ͤ͟ͼ͜ ͍ͦ͜͡ΌͭΈ ͔ͤ ͪͦͯ͘͡;͙͊ͭͫΎ ͘ ͒ͭ͜Έ͙ͣ ͯ ͍͜͡Έ͙͚ͤ 
;͊ͫΣ Ί ͔͔͋ͨ͊͘͟Φ ̂ ͔͒Ύ͙͟ͻ ΄ͭ͊ͭ͊ͻ ͒͜Ί ͊ͦͤ͘͟Σ Ύ͙͚͟ ͊͋ͦͪͦͤ͘ΎΊ ͙͊͘͡΄͙͊ͭ ͙͙͒ͭͤͯ 
͒ͦ мн ͍ͪͦ͟͜ ͦ͒ͤ ͯͤ ͊ ͍͙ͯ͡ͼ͜  ͚ͤ ͍͊ͭ͜Έ ͯ͒ ͦͣ͊ [8].  

ˣ͎͊͊ͭͦ ͍͎͙ͯ͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͙͒ͦͭͪͣ͊ͤͤΌ ͍ͦͤ͘͜΄ͤΈͦ͝ ͙͚ͨͪͫͭͦͤͦͫͭ͜Φ 
˹͙͊ͨͪ͊͒͟͡Σ ͍ͤ͊ͭ͜Έ ͍ͦͫͣ͘͜ ͔ͣ͊ͤ͡Έ͙͟ͻ ͍͒͜;͊ͭͦ͟ ͔͙͍ͤͣͦ͗ͦ͡ ͨͦ͋͊;͙͙ͭ ͤ͊ 
͎ͪͦͣ͊ ͒ͫΈͦͣͯ͟ ͨ͡Ύ͗͜ ͔͋͘ ͯͨ͊͟͡Έ͙͍ͤ͟͜Φ ˢ ͋ͯ͒Έ-Ύ͟͜ ͔͔͔͙ͣͤͭ͡ ͔͙͙ͪͦͭ͟ ͤ͊ 
͎͊͊͘͡Έ͙ͤͦ͒ͦͫͭͯͨͤͻ ͊ͤ͊͊͟͡ͻ ͔͔ͭ͋͊͡;͔ͤͤΎ  ͚  ͔ͯͪ͊ͣ͟͜͡ ͊͋ͫͦ͡Όͭͤͦ ͚͍ͭ͊͋ͯͦ͊ͤ͜Φ 
ˤ͒͜ ͙ͨͯͪͭ͊ͤͫΈͦ͟͝ ͣͦͪ͊͜͡ ͔͎͋ͪͫ͘͜Ύ ͨ͒͜ͻ͒͜ ͒ͦ ͔ͫͫͯ͊͟͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΌ ͭ͊ 
͍͙ͪͦͭͯ͘͟Σ ͊ ͭ͊ͦ͗͟ ͙ͨͭ͊ͤΈ ͫͭ͊ͭ͜Φ ̆ͦ;͊ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͨ͊ͤ͊͡ͻ ͍ͦͫͭͤ͜͜ͻ ΄͟͜͡ 
͍͟͡Ό;͔ͤ͜ ͍͍͒ͨͦ͒ͤ͜͜͜ ͙ͯͪͫ͟Σ ͔͊͡ ͝ͻ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͺ͊ͯ͟͡Έ͙͍͔ͭ͊ͭͤΣ ͜ ͋͊ͭΈ͙͟ ͣ͊ΌͭΈ 
͍ͨͪ͊ͦ ͙͙͊͋ͦͪͦͤͭ͘ ͍͚ͫͦ͝ ͙͙͒ͭͤ͜ ͙͋ͯͭ ͙ͨͪͫͯͭͤͣ͜ ͤ͊ ͙ͭ͊͟ͻ ͊ͤ͘ΎͭͭΎͻΦ  

ˤͭͪͯ;͊ͤͤΎ ͔͍͙͒ͪ͗͊  ͯͨͪͦͼ͔ͫ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ˢ͔͙ͣͪͼ͜ ͔͒ͯ͗ ͍͔͙͔͟͡Φ ˣͯ͒Έ-
Ύ͟͜ ͎͙ͫ͊ͪ͟ ͙͙͙͒ͭͤ ͤ͊ ͔͔ͭͫͤ͜͡ ͨͦ͊ͪ͊ͤͤ͟Ύ ͊͋ͦ ͔͔ͦ͋ͣ͗ͤͤΎ ͣͦ͗ͯͭΈ ͙͋ͯͭ 
͙ͨͪ;͙ͤͦΌ ͔͚͙ͫͪͦͤ͘ͻ ͍͙ͫͯ͒ͦͻ ͪͦ ͎͘͡Ύ͍͒͜ ͘͜ ͋͊ͭΈ͙͊ͣ͟Φ ˨͙ͭ͜ ͫͭͪ͊͗͒͊ΌͭΈ ͍͒͜ 
͙ͨͪͻ͍ͦ͊ͤͦ͝ ͔͔ͨ͒ͣ͜͜͝ ͎͗ͦͪͫͭͦͦͦ͟ ͍͔ͨͦͦ͒͗ͤͤΎ ͘ ͒ͭ͜Έ͙ͣ ͭ͊ ͔͍͎͙ͤ͊͘Φ ̋ͦͪͦͯ͟ 
ͤ͊͒ͻ͙ͦ͒ͭΈ оΣо ͣ͜͡Έ͚ͦͤ͊ ͍͔ͨͦ͒ͦͣͤ͜͡Έ ͨͪͦ ͔͗ͦͪͫͭͦ͟ ͍͔ͨͦͦ͒͗ͤͤΎ ͘ ͒ͭ͜Έ͙ͣ ͍ 
˿ͨͦͯ͡;͔͙ͤͻ ̊ͭ͊ͭ͊ͻ ͊͘ ͯ;͊ͫͭΌ слллллл ͔͚͒ͭ͜Τ ͼ͔ ͭͦͣͯΣ ΅ͦ ͍͙ͭ͘͜ ͣͫͭ͜ΎͭΈ ͔ͣͤ͊͜ 
͔͚͒ͭ͜ ΅ͦ ͔͍ͤͦ͒ͤͦͪ͊ͦͦ͘ ͍͙ͨ͒͒͊͊ͫ͜͡Ύ ͙ͤ͊ͫ͡Έ͍ͫͭͯΦ ˨͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͎͙͊ͨͦ͋ͭ͘͜ 
͗ͦͪͫͭͦͦͣͯ͟ ͨ ͍͔ͦͦ͒͗ͤͤΌ ͘  ͒ͭ͜Έ͙ͣΣ ͯͪΎ͒ ˿̊ˢ ͙͍ͪͦͪͦ͋͘ ͔͔ͨͪ͜͟͡ ͍͊ͦͤ͘͟͜Φ  

˻͍ͫͤͦͤ͊ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͙͔ͫͫͭͣͯ ͨͦ ͎͒ͦ͡Ύ͒ͯ ͊͘ ͙͙͒ͭͤͦΌ ͔͙͗ͭ͡Έ 
ͤ͊ ΄ͭ͊ͭ͜Σ ͜ ͙͚ͦ͗ͤ͟ ΄ͭ͊ͭ ͣ͊Ί ͍ͫͦ͝ ͍͊ͫͤ͜͡ ͍͍ͨͪ͊ͦ͜  ͚͙͍͊͒ͣͤͫͭͪ͊ͭͤ͜͜͜ ͙ͫͭͪͯͭͯͪ͟ 
ͭ ͎͙͊ͨͪͦͪ͊ͣΣ Ύ͟͜ ͍ͪ͊ͻ͍ͦͯΌͭΈ ͔͙ͨͦͭͪ͋ ͔͚͒ͭ͜ ͭ͊ ͝ͻ ͔͚ͫͣ͜Φ ͙́ͣ ͔ͤ ͔ͣͤ΄Σ ΄͙ͭ͊ͭ 
͍͙ͨͦͤͤ͜ ͙͍͙͒ͦͭͪͣͯ͊ͭͫΎ ͔͙ͦͤͪͭͤ͟͟ͻ ͺ͔͔͒ͪ͊͡Έ͙ͤͻ ͍͙͎ͣͦ ͜ ͔͍͙ͪͤ͟͜ͻ 
͙ͨͪͤͼ͙͍ͨ͜ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͙ͣ͊ͭ ͍ͨͪ͊ͦ ͤ͊ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͘ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ 
͋Ό͔͒͗ͭͯ ͍ ͔ͣ͗͊ͻ ͔͍͙ͨͤͻ ͎ͨͪͦͪ͊ͣΦ ˽ͦ;͙ͤ͊Ό;͙ ͘͜ ͊ͦͤͯ͘͟ ͨͪͦ ˽ͪͦͺ͙͊ͭͯ͜͟͟͡ 
͎͗ͦͪͫͭͦͦͦ͟ ͍͔ͨͦͦ͒͗ͤͤΎ ͘ ͒ͭ͜Έ͙ͣ ό/ƘƛƭŘ !ōǳǎŜ tǊŜǾŜƴǘƛƻƴύ ͭ͊ ˢͭͦͣ͟ ͨͦ 
˨͎ͦ͡Ύ͒ͯ ό¢ǊŜŀǘƳŜƴǘ !ŎǘύΣ  ͯмфтп ͪͦͼ͜Σ ˴͎͔ͦͤͪͫ ˿̊ˢ ͙͚ͨͪͤΎ͍ ͙ͤͯ͘͟ ͍͊ͦͤ͘͟͜Σ 
΅  ͙ͦͣ͊͡ ͙͚ͫͭͦͭͤ͜ ͍͙͍ͨ͡ ͤ͊ ͊͘ͻ͙ͫͭ ͔͚͒ͭ͜  ͙͙͍͒ͭͤͫͭ͊͜ ͍ ͔͍͙͒ͪ͗͊ͤͻ ͫͯ͗͋͊͡ͻΦ 
͔́͊͟ ͍͍͊ͦͤͦ͒͊ͫͭͦ͘͟ ͍͙͎ͣ͊͊Ί ͺ͔͔͒ͪ͊͡Έ͙ͤͻ ͔͍ͣͤͫͭͪͫͭ͜͜ ͜ ͍͍͒ͦͣͫͭ͜Σ ͙ͭ͊͟ͻ Ύ͟ 
˨͙ͭΎ;͙͔ ˣΌͪͦ ό/ƘƛƭŘǊŜƴΩǎ .ǳǊŜŀǳύ ͯ ͫ͊͒͟͜͡ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ ͭ͊ 
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ͫͦͼ͊͜͡Έ͙ͤͻ ͫͯ͗͋͡Σ ͦͺ͙͙ͦͪͣͭ ͊͋ͦ ͙͙ͣͤͭ͘͜ ͺ͔͔͒ͪ͊͡Έͤͯ ͙͙ͨͦͭ͜͟͡  ͚
͔͎ͪͯ͡Ό͍͊ͤͤΎΦ ˹͍͔ͦ ͍͍͊ͦͤͦ͒͊ͫͭͦ͘͟ ͭ͊ͦ͗͟ ͎ͤ͊ͦͦ͡΄ͯΊ ͤ͊ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͤ͊ 
͔͍͒ͪ͗͊ͤͦͣͯ ͍ͪͤ͜͜Σ  ͯ ͭͦͣͯ ;͙ͫ͜͡ ͙͚ͨͪͤΎͭͭΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟Σ 
͙ͪͦͪͦ͋͘͟ ͊͋ͦ ͔͔͎ͨͪ͡Ύ͒ͯ ͙͙ͨͦͭ͜͟͡Σ ͦͤͭͪͦ͟͡Ό ͔͍͙͒ͪ͗͊ͤͻ ͍ͯͫͭ͊ͤͦ  ͜
͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͙ͤͦͻ ͎ͨͪͦͪ͊ͣ ώоΣ рмϐΦ  

ˢͭ͟ ˣ͔͔͙ͨ͘͟ ˨͔͚ͭ͜ ͭ͊ ˿͔͚ͣ͜ όThe Keeping Children and Families Safe Act) 
нлло ͨͪͦͨͦͤͯΊ ͙ͤͯ͘͟ ͙͔͚ͫͭͨͤ͒͜ ͒͡Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ΅ͦ ͚͊ͣ͊͘ΌͭΈͫΎ ͙ͨͭ͊ͤͤΎ͙ͣ 
ͨͪͦͺ͙͙͊ͭ͜͟͟͡ ͎͗ͦͪͫͭͦͦͦ͟ ͍͔ͨͦͦ͒͗ͤͤΎ ͘ ͒ͭ͜Έ͙ͣ ͭ͊ ͔͍͎͙ͤ͊͘Φ ˭͊ͦͤ͟ ͨͪͦ 
˽ͦͨ͜͡΄͔ͤͤΎ ˽͎ͦͫͯ͡ ͒͡Ύ ˨͙͙͙ͭͤ ͭ͊ ˿ͣ͜Ω͝ όThe Child and Family Services 
Improvement Actύ ͍͋ͯ ͙͚ͨͪͤΎ͙͚ͭ ͍ нллсΣ ΅ͦ͋ ͎͙͒ͦͨͦͣͦͭ ͫͤͯ͜Ό;͙ͣ 
͊͊͒͊ͣ͘͟͡ ͊͘ͻ͙ͫͭͯ ͔͚͒ͭ͜Φ ˿͒͜͡ ͙ͫ͊͊ͭ͘͟ ͟͜͡Έ͊͟ ͍ͫ͜͡ ͨͪͦ ͒ͦͣ͊΄ͤΊ ͨͦ͊ͪ͊ͤͤ͟Ύ  ͚
͊ͦ͘ͻͦ;͔ͤͤΎΦ ˢ͔͙ͣͪ͊ͤͫ͟Έ͔͟ ͍͍͊ͦͤͦ͒͊ͫͭͦ͘͟ ͨͪΎͣͦ ͔ͤ ͊͋ͦͪͦͤ͘ΎΊ ͔ͭͫͤ͜͜͡ 
ͨͦ͊ͪ͊ͤͤ͟Ύ ͔͚͒ͭ͜Σ ͔ͨͪͦͭ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͔͍ͨͪ͊͡ΌΊ ͒ͯͣ͊͟Σ ΅ͦ ͭ͊͟͜ ͍͙ͻ͍ͦͤ͜ 
͊͘ͻ͙ͦ͒ Ί ͔͔͙ͨͪ͗ͭͦͣ͟ ͙͎ͣͤͯͦͦ͡ ͭ ͍͊ͫ͒͜;͊ͭΈ ͨͪͦ ͔͍͙͙͚ͤͫͦ͟ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙͚ͤ 
͜ ͣͦͪ͊͡Έ͙͚ͤ ͍ͪͤ͜͜ ͋͊ͭΈ͍͟͜Σ Ύ͟͜ ͝ͻ ͍͊ͫͭͦͫͦͯ͘ΌͭΈΦ ̒͟ ͨͦ͊ͪ͊ͤͤ͟Ύ ͒͡Ύ 
͔ͤͫͯ͡ͻͤΎ͙ͤͻ ͣ͊͡Ό͍͟͜ ͙ͨͪ͊ͭͯ͟͟ΊͭΈͫΎ ͍͔ͨͦ͋͊ͤͤ͘͡Ύ ͍͎ͪͦ͊͘Σ ͫͦͦ͒ͦ͡΅͍͜Σ 
͎ͪ͊͜΄ͦ͟ ͭ͊ ͤ͜΄͙ͻ ͍͔͊͒ͦͦͤ͘͡ΈΣ ͔͊͡ Ύ͟΅ͦ ͙͙͒ͭͤ͊ ͙ͫ͊ͪ͗ͭ͟ΈͫΎ ͤ͊ ͼ͔ 
ͦͭͦ;ͯΌ;͙ͣΣ ͙͚ͭ͊͟ ͍;͙ͤͦ͟ ͋͊ͭΈ͍͟͜ ͔ͣͦ͗ ͪͦ͘ͼͤ͜Ό͍͙͊ͭͫΎ Ύ͟ ζabuseη 
ό͙͍ͨͪͦͭͨͪ͊ͤ͜ ͒͜͝Σ ΅ͦ ͙ͫͨͪ;͙͙͙ͤ͡ ͺ͙͘͜;͙͚ͤ ͊͋ͦ ͣͦͪ͊͡Έ͙͚ͤ ͙͋ͭͦ͘͟ύΦ  

̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͪ͊͟΅͙ͣ ͫͨͦͫͦ͋ͦͣ ͍͔͙͒ͦͫͭ ͙͙͒ͭͤ͜Σ ΅ͦ ͍ͦͤ͊ ͍͔͊͡ ͔͔ͫ͋ 
͔͍͙ͤͨͪ͊͡ΈͤͦΣ ͙͊͘͡΄͊ΊͭΈͫΎ ͔͋ͫ͒͊͜Φ ˤ͙ͻͦ͒Ύ;͙ ͘ ͼΈ͎ͦͦ ͫͺ͍ͦͪͣͯ͊ͦͫ͡Έ ͦ ͍͔ͫͤͦͤ 
͍͙ͨͪ͊ͦ͡ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͙͔͙ͫͫͭͣ ͍͙ͻ͍ͦ͊ͤͤΎΥ ͋ͯ͒Έ-Ύ͔͟ ͨͦ͊ͪ͊ͤͤ͟Ύ ͣ͊Ί 
͍͍͙ͫͯͨͪͦͦ͒͗ͯ͊ͭͫΎ ͙͒ͦ͊͒ͤͣ͟͡ ͨͦΎ͔ͫͤͤͤΎͣ ͚͎ͦͦ ͙͍͍ͣͦͭ͜Φ  

ˢ͔͙ͣͪ͊ͤͫ͟Έ͙͙ͣ͟ ͙ͨͫͻ͙͊ͭͪ͊ͣ͜ ͍͔͔͒ͦ͒ͤͦΣ ΅ͦ ͨͫ͜͡Ύ ͍͙ͪͦͣͦ͘ ͘ 
͙͙͒ͭͤͦΌ ͔͊͒ͯͣ͊ͤ͘ ͨͦ͊ͪ͊ͤͤ͟Ύ ͔ͤ ͒͊͘ΊͭΈͫΎ ͙ͭ͊ͣ͟ ͔ͯ͗ ͍͙͍͙ͨͪ͊͒͊ͤͣΦ ˿͔͊ͣ 
ͼ͙ͣ ͜ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟ ͙͔ͫͫͭͣ͊ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͒͜ ͯͪ͊ͤͫ͟͝Έͦ͟͝Φ ˢ͔͒͗ 
ͯ ͤ͊ͫ ͒ͦ ͼΈ͎ͦͦ ;͊ͫͯ ͍ ͋͜͡Έ΄ͦͫͭ͜ ͔͚ͫͣ͜ ͔͔͍ͨͪ͊͗͊Ί ͦͤͭͪͦ͟͡ΌΌ;͙͚ ͙ͫͭ͡Έ 
͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜Σ ͔͒ ͗ͦͪͫͭ͟͜ ͍͙ͨͪ͊͊͡  ͚͙ͤͦͪͣ ͔͎ͪͯ͡ΌΌͭΈ ͨͪͦͼ͔ͫ ͍͙ͪͦͭͯ͘͟ 
͙͙͙͒ͭͤΦ ˽ͦͫͯ͡ͻͯ ͍͒͜ ͒͜ ͔͚ͭ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ͫͣ͜Ω͝ ͎͒ͦͣ͊͊ΌͭΈͫΎ ͊͘ ͪ͊ͻͯͤͦ͟ 
͍ͤ͊͜Ό͍͊ͤͤΎΣ ͊ ͍ ͯͪ͊ͤͫ͟͝Έ͚͟͜ ς ͊͘ ͪ͊ͻͯͤͦ͟ ͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͊͋ͦ ͺ͙͘͜;͎ͤͦͦ 
͍͙͍ͨͯ͡Φ ˻͙͍ͫͦ͋ͫͭ͜͡Ό ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͔͚͒ͭ͜ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͫͣ͜Ω͝ Ί ͔ͭΣ ΅ͦ 
͋͊ͭΈ͙͟ ͙ͨͪ͒͜͡ΎΌͭΈ ͍͔͙ͯ͟͡ ͍͎ͯ͊ͯ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜ ͙͙͙͒ͭͤΦ ́ͦͣͯ ͙͒ͭ͜ 
ͨͦ;͙ͤ͊ΌͭΈ ͪ͊ͤͦ ͨͪ͊ͼΌ͍͙͊ͭΦ ͔̇ ͒͊Ί ͎ͣͦͯ͘ ͙͙͒ͭͤ͜ ͔ͤ ͭ͜͡Έ͙͟ ͼ͍͙ͤͯ͊ͭ͜ 
͔ͣ͊ͭͪ͊͜͡Έͤ͜ ͎͋͊͊͡Σ Ύ͟͜ ͙͋ͯ͡ ͒͊ͤ͜ ͋͊ͭΈ͙͊ͣ͟Σ ͊ ͚ ͍͙ͫ͊ͣͦͤ͊͘;͙͙ͭͫΎΣ ͙ͤ͊͋ͯͭ 
͙͙ͪͫ ͚ͫ͊ͣͦͫͭͤͦ͜͝Σ ͔͔ͤ͊͗ͤͦ͘͡͝ ͡Ό͙͙͒ͤΣ Ύ͊͟ ͎ͦͭͯΊͭΈͫΎ ͒ͦ ͎͒ͦͪͦͫͦͦ͡ ͙͗ͭͭΎΦ  

˭͊ͦͤ͟ ͨͪͦ ˿͍͔͙͍ͨͪ͊͒͜͡ ͍́ͪͯ͒ͦ͜ ˿͙ͭ͊ͤ͒͊ͪͭ όFair Labor Standards Act) 
͔͔ͨͪ͒͋͊;͊Ί ͍͍ͨͪ͊ͦ͜ ͙ͨͪͤͼ͙͙ͨ ͒͡Ύ ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎ ͔͍ͤͨͦͤͦͭͤ͜͜͡ͻΦ ˭͊ͦͤ͟ 
͊͋ͦͪͦͤ͘ΎΊ ͒ͭ͜Ύͣ ͯ ͍͜ͼ͜ ͒ͦ мс ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ  ͔͔͔ͯͤ͋ͨ͘;͙ͤͻ ͪͦ͋ͦͭ͊ͻ ͊͘ ͔͙ͣ͗͊ͣ 
ͫ͜͡ΈͫΈ͎ͦͦ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ͭ͊ ͔͚͒ͭ͜ ͍ͦͣ͜͟ ͒ͦ му ͍͒͜ ͯ;͊ͫͭ͜ ͍ ͔͔͔ͤ͋ͨ͘;͙ͤͻ ͪͦ͋ͦͭ͊ͻ 
͜ ͍ ͤ͜΄͙ͻ ͎͊ͯ͘͡ΎͻΦ ˭͊ͦͤ͟ ͊͋ͦͪͦͤ͘ΎΊ ͒ͭ͜Ύͣ ͨͪ͊ͼΌ͍͙͊ͭ ͨ͒͜ ;͊ͫ ΄͟͜͡Έ͙ͤͻ ͊ͤ͘ΎͭΈΦ 
˨͙ͭ͜ ͒ͦ мп ͊͋ͦ мр ͍ͪͦ͟͜ ͔ͤ ͣͦ͗ͯͭΈ ͨͪ͊ͼΌ͍͙͊ͭ ͋͜͡Έ΄͔ ͍ͦͫΈ͙ͣ ͎͙ͦ͒ͤ ͤ͊ ͔͒ͤΈ 
͊͋ͦ пл ͎͙ͦ͒ͤ ͨͪͦͭΎ͎ͦͣ ͪͦ͋ͦ;͎ͦͦ ͙ͭ͗ͤΎ ώтΣ онϐΦ  
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58 

 ̂˿̊ˢ ͔͔͍ͨͪ͊͗ͤ͊ ͟͜͡Έͫͭ͟͜Έ ͋͊ͭΈ͍͟͜ ͣ͊ΌͭΈ ͙͙͍ͨͦͭͤ͘͜  ͚͙͍ͦͤͫͭͪͯͭͤ͟͟͜ 
͍͙͒ͤͦͫͤ͜ ͙͘ ͒ͭ͜Έ͙ͣΦ ˿͍ͨͪ͊͒͜Σ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͨͦ͊ͯ͘͟ΌͭΈΣ 
΅ͦ ͋͊ͭΈ͙͟ ͭ͊ ͝ͻͤ͜ͻ ͙͒ͭ͜-͙ͨ͒ͭ͜͜͟͡Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͣ͊ΌͭΈ ͙͋͘͡Έ͟͜ ͔ͣͦͼ͚ͤ͜͜ 
͘Ω͍Ύ͙͘͟Φ ˥͙͚͊ͪͤ ͔ͣͦͼ͚͙͚ͤ͜ ͍͘ΩΎͦ͘͟ Ί ͍͙͍͙͊͗ͣ͡ ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͔͚͒ͭ͜Φ ͙́͊ͣ͟ 
;͙ͤͦͣ, ͋͊ͭΈ͙͟Σ Ύ͟͜ ͎͍ͦ͋ͦͦͪΌΌͭΈ ͍͙͍͊͗͜͡ ͙ͨͭ͊ͤͤΎΣ ͭ͊͟͜ Ύ͟Υ ͔͊͊͒ͣ͟͜;ͤ͊ 
ͯͫͨ͜΄ͤͫͭ͜ΈΣ ͔͍͔ͫͭ͊ͭ ͍͒ͦͪ͊ͤͤ͘͜Ύ ͭ͊ ͙͙ͤ͊ͪͦͭ͟͟Σ ͒͊ΌͭΈ ͍ͫͦͣ͝ ͒ͭ͜Ύͣ ͤ͊ͤͤ͘ΎΣ Ύ͟͜ 
͒ͦͨͦͣͦ͗ͯͭΈ ͣ͝ ͍͔͙ͫͭ ͋͜͡Έ΄ ͙͍͙͚ͨͪͦ͒ͯͭͤ͟ ͜ ͔͔͋ͨ͘;͙͚ͤ ͙ͫͭ͡Έ ͙͗ͭͭΎΦ ˴ͪͣ͜ 
͎ͭͦͦΣ ͍͙ͪͦͣͦ͘ ͤ͊ ͔͚ͫͪͦͤ͘͜ ͔͙ͭͣΣ ͒͊ΌͭΈ ͎ͣͦͯ͘ ͔͙͒ͦͤͫͭ ͒ͦ ͔͚͒ͭ͜ ͔ͭΣ ΅ͦ 
͋͊ͭΈ͙͟ ͭͯͪ͋ͯΌͭΈͫΎ ͜ ͼ͍͊͜͟͡ΎͭΈͫΎ ͝ͻͤͣ͜ ͙͗ͭͭΎͣ ώмΣ оуϐΦ  

́͊ͦ͗͟ ͙͙͒ͦͫ͒ͤ͜͟͡ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ͋͊ͭΈ͍͟͜ ͨͪͦ ͍͒ͪͯ͘͜ ͔͚͒ͭ͜Σ 
Ί ͍͙͍͊͗ͦ͡Ό ͍ͫ͊͒ͦͦ͟͡Ό ͯ ͍͙ͻ͍ͦ͊ͤͤ͜Φ ˣ͊ͭΈ͙͟Σ ΅ͦ ͤ͊͘ΌͭΈ ͦͦ͟͡ ͍͒ͪͯ͘͜ ͍ͫͦ͝ͻ 
͔͚͒ͭ͜Σ ͣͦ͗ͯͭΈ ͔͔͙͙ͨͦͨͪ͒ͭ ͝ͻͤΌ ͯ;͊ͫͭΈ ͯ ͔͎͙͍͙ͤ͊ͭͤͻ ͫͦͼ͊͜͡Έ͙ͤͻ Ύ͍͙΅͊ͻΣ ͊ 
ͭ͊ͦ͗͟ ͙͋ͯͭ ͍ ͯͪͫ͟͜ ͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ͫͦ͝ͻ ͔͚͒ͭ͜Φ ˣ͎͊͊ͭͦ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ 
͋͊ͭΈ͍͟͜ ͒ͯͣ͊ΌͭΈΣ ΅ͦ ͭ͜͡Έ͙͟ ͍͙ͦͤ ͤ͊͘ΌͭΈΣ ΅ͦ ͪ͊͟΅͔ ͒͡Ύ ͝ͻ ͔͚͒ͭ͜Σ ͜ ͭͦͣͯ 
ͦ;ͯ͜͟ΌͭΈ ͍͒͜ ͙ͤͻ ͊ͤ͊͒ͭͦ͘ ͎͋͊͊ͭͦΦ ˤ͙ͦͤ ͣͯ͘΄ͯΌͭΈ ͍ͫͦ͝ͻ ͔͚͒ͭ͜ ͍ͤ͊;͙͊ͭͫΎΣ 
͊ͪ͊͟ΌͭΈ ͊͋ͦ ͍ͨͦ͋͊͘͡ΎΌͭΈ ͔͒Ύ͙͟ͻ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͎͋͊͡Φ ̇͜ ͒͜͝ ͙͍ͨͪͦ͒͘ΎͭΈ ͒ͦ 
͔͒Ύ͙͟ͻ ͔ͨͪͦ͋ͣ͡Σ Ύ͟͜ ͍͙͙͙ͤ͟͡ ͤ͊ ͨͦ;͊ͭͯ͟ ̆ ̆ ͫͭͦͭͭ͜͡Ύ ͍ ˿̊ˢΣ ͊ ͔ͫ͊ͣ 
ͤ͊ͪͦͣ͊ͤ͟͜Ύ ͭ͊ ͎͊ͦͦͣ͘͟͜͡͡Φ  

͔̋ ͙ͦ͒ͤͣ ͔͎͙͍͙ͤ͊ͭͤͣ Ύ͍͙΅͔ͣ Ί ͙͒ͭΎ;͔ ͙ͦ͗ͪͤͤ͜ΎΦ ˻͙͗ͪͤͤ͜Ύ ς ͼ͔ ͔ͤ 
͍ͪ͊ͨͭͦ͊ ͻ͍ͦͪͦ͋͊Σ ͍ͦͤ͊ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͍ͨͦͫͭͯͨͦͦ ͍͒͜ ͎͎ͨͦ͊ͤͦͦ ͻ͊ͪ;͍ͯ͊ͤͤΎ ͭ ͊
ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎ ͜Σ ͔͒Ύͦ͟Ό ͣͪͦ͜ΌΣ ͍͒͜ ͎͔͍ͤ͜Φ ˿͙ͭ͡Έ ͙͗ͭͭΎ Ί ͍͙͍͙͊͗ͣ͡ ͺ͊ͭͦͪͦͣ͟Σ 
΅ͦ ͍͙͍ͨ͊͡Ί ͤ͊ ͣ͊ͫͯ ͭ͊͜͡ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͔͚͒ͭ͜Φ ˤ͒ͫͯͭͤͫͭ͜͜Έ ͺ͙͘͜;ͤͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ 
Ί ΅͔ ͙ͦ͒ͤͣ ͍͙͍͙͊͗ͣ͡ ͺ͊ͭͦͪͦͣ͟Σ Ύ͙͚͟ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘ ͙ͦ͗ͪͤͤ͜ΎͣΦ  

˨ͦ ͎ͭͦͦ ͗Σ ͫͤͯ͜Ί ΅͔ ͦ͒ͤ͊ ͔͎͙͍ͤ͊ͭͤ͊ ͔͔ͭͤ͒ͤͼ͜Ύ ͔͔ͫͪ͒ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ 
͔͚͒ͭ͜ ς ͦ͘͡;͙ͤͤͫͭ͜Έ ͔͔ͫͪ͒ ͔͍ͤͨͦͤͦͭͤ͜͜͡ͻΦ ˭ͦ͡;͙ͤͤͫͭ͜Έ ͔͔ͫͪ͒ ͔͍ͤͨͦͤͦͭͤ͜͜͡ͻ 
͍͙͒ͤͦͫͭ͜ΈͫΎ ͒ͦ ͦ͘͡;͙͙ͤͤͻ ͚͒͜Σ ͫͦ͟Ί͙ͤͻ ͒ͭ͜Έ͙ͣ ͊͋ͦ ͙ͨ͒ͭ͊ͣ͜͜͟͡Σ ͔ͦͪͣ͊͘͟ ͙ͭͻΣ 
ͻͭͦ ͯ ͍͜ͼ͜ ͒ͦ ͍ͫͣͤ͊͒͜͜ͼΎ͙ͭ ͍ͪͦ͟͜Φ ˭͊ ͙͙͒͊ͤͣ ͦͫͭ͊ͤͤΈ͎ͦͦ ͙͍ͦͨͭͯ͊ͤͤΎΣ 
͙ͭͪ͒ͼΎͭΈ ͍͒͊ ͍͙͒ͫͦͭ͜͟ ͋͊ͭΈ͍͟͜ ͋ͦΎͭΈͫΎ ͊͘ ͺ͙͘͜;ͤͯ ͔͔͋ͨͯ͘͟ ͍ͫͦΊ͝ ͙͙͙͒ͭͤΣ 
͙ͦ͟͡ ͙͙͒ͭͤ͊ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ  ͯ ΄ͦ͟͜͡Φ ˽͙ͪ;͙͙ͤ ͤͯ͘΅͊ͤͤΎ ͍ ˿̊ˢ ͔ͣͦ͗ 
͍͟͡Ό;͙͊ͭ ͍ ͔͔ͫ͋Υ ͪͦ͘;͍͊ͪͯ͊ͤͤΎΣ ͍͒ͫͯͭͤͫͭ͜͜Έ ͍͙ͤ͊;ͦ͟ ͍͔͙ͨͦ͒ͤ͜͟Σ ͙ͤ͊ͫ͡Έ͍ͫͭ͊ 
͍͒ͦͣ͊ ό͙͙͒ͭͤ͊ ͨ͒͒͊͜ΊͭΈͫΎ ͙ͤ͊ͫ͡Έ͍ͫͭͯ  ͚ ͍͙͍ͫͦ͡͡ΌΊ ͍͚ͫ͜ ͎͍ͤ͜ ;͔͔ͪ͘ 
ͤͯ͘΅͊ͤͤΎύΣ ͋͊ͭΈ͍ͫ͟͜Έ͙͚͟ ͔͎ͤ͒ͦ͡Ύ͒Σ ͙ͪͦ͊͒͘͡ ͍͔͙ͨͦ͒ͤ͜͟Σ ͙͚ͤ͊͒ͣͪͤ͜ ͍͙͍ͨ͡ 
͋͊ͭΈ͍͟͜Σ ͍ͫͨͦ͜͡ΈͤΌΌͭΈ ͔ͣͦͼ͚͙͚ͤ͜ ͜ ͍͔͍͙͚ͨͦ͒ͤͦ͜͟ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤ ώнΣ нофϐΦ  

˿͙͙ͭ͊ͭͫͭ͊͟ ͨͦ͊ͯ͘͟ΊΣ ͊͘͡Ύ͍ͯ͊ͤͤ͟Ύ ͫͭ͊Ί ͍͔͙͡;͔ͤͦ͘Ό ͔ͨͪͦ͋ͣͦ͡ΌΦ 
ˤ͍͊͗͊ΊͭΈͫΎΣ ΅ͦ мсл ͙ͭͫΎ; ͔͚͒ͭ͜ ͨͪͦͨͯͫ͊͟ΌͭΈ ΄ͦͯ͟͡ ͔ͦ͗ͤ͟ ͔͒ͤΈ ;͔͔ͪ͘ ͫͭͪ͊ͻ 
ͤ͊ͨ͊͒ͯ ͊͋ͦ ͊͘͡Ύ͍ͯ͊ͤͤ͟Ύ ͘ ͋ͦͯ͟ ͤ͜΄͙ͻ ͔͚͒ͭ͜Φ мр % ͯ ͫ͜ͻ ΄͟͜͡Έ͙ͤͻ ͎͍ͨͪͦͯ͜͡ 
ͨͪΎͣͦ ͍ͨͦΩΎ͔͊ͤ͘ ͘ ͨͦ͋ͦΌ͍͊ͤͤΎ͙ͣ ͙ͦ͋ͪ͊͘ ͍ ΄ͦ͟͜͡Φ тм ҈ ͔͚͒ͭ͜ ͍ͨͦ͒ͦͣ͜͡ΎΌͭΈ 
ͨͪͦ ͍͙͙ͨ͊͒͟ ͤͯ͘΅͊ͤΈ Ύ͟ ͔ͨͪͦ͋ͣͯ͡ ͍ ͝ͻ͚ͤ͜ ΄ͦ͟͜͡Φ м ͘ нл ͔͍ͫͭͯ͒ͤͭ͜ ͋͊;͙͍ 
͔ͫͭͯ͒ͤͭ͊ ͘ ͔ͨͫͭͦͭͦͣ͜͡  ͯ΄ͦ͟͜͡Φ ˭͊ ͙͙ͫͭ͊ͭͫͭͦ͟ΌΣ м ͘ мл ͔͍ͫͭͯ͒ͤͭ͜Σ Ύ͙͟ ͚͙͍ͤͯ͟ 
΄ͦͯ͟͡Σ ͙͍ͪͦ͋͘ ͼ͔ ;͔͔ͪ͘ ͍͔ͨͦͭͦͪͤ ͤͯ͘΅͊ͤͤΎ ώсΣ нлмϐΦ  

ˤ͙͍͙ͫͤͦ͟Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͍͔͔͔ͨͪͦ͒ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͒ͦͦͦ͘͡͡ 
͍͍͙͙ͫͭ͊ͤͦͭΣ ΅ͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͙͙͙͒ͭͤ Ί ͍͙͊͗ͣ͟  ͍͍͒ͨͦ͒͊͜͜͜͡Έ͙ͤͣ ͍͊͒͊ͤͤ͘Ύͣ, ͘ 
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SUMMs RY 
Bezrukova A. The peculiarities of upbringing children in the USA. 
The article deals with the historical, cultural, economic and political factors that influence 

the formation of pedagogical culture of parents in the United States and the formation of the 
American system of education. It is proved that the development of any society is due not only 
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political but also pedagogical culture of its members, including parents. The family is the 
foundation of any society. The author has found out that the last few decades, US society has 
witnessed the evolution of the family. The political, economic and spiritual changes in the society 
had a great impact on the family values and the system of education in the American family. It is 
established that American family values are important for its citizens. For years American family 
and its values has been a top priority for the state. 

There are many factors that influence the American system of education, for example 
religion. For a long time the vast majority of population have been the Puritans. These people 
moved from England to America in order to implement their views on social, religious and 
political issues. The Puritans had typical features such as individualism, reliance on their own 
strength, their belief in a special mission, and high moral standards in everyday life: hard 
work, honesty, temperance. These qualities influenced the formation of the American nation 
and the American character. Another one is a political factor. The US government is very 
concerned about the family and family education. That is why a series of laws that defined 
methods and rules of parenting was created. 

Thus, the research allowed establishing that raising a child is a difficult and 
responsible task with which the person can face. Knowledge of each person on how to raise a 
child, as a rule, comes from the surroundings and own upbringing. This can lead to the 
creation of its own model of education, which will be transmitted to the next generation. The 
American system of education prepares the society for creative individuals. The investigation 
of such experience is necessary because it gives us the opportunity to see and analyze the 
positive and rational sides that can change for the better Ukrainian system of education. 

Key words: pedagogical culture of parents in the United States, American system of 
education, a family, family values. 
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͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ ΅ͦ ͍ͫͨͨ͊ͦ͜͡ ͘ 
ͨͦΎ͍ͦΌ ͍ͤͦͦ͝ ͙͔͙ͫͫͭͣ ͦͼͤ͜Ό͍͊ͤͤΎ ͤ͊ͤ͘ΈΣ ͯͣ ͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͘ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ 
˭͊ ͍͒Ύ͙͟ ͙ͨ͒ͭͪͣ͜ͼ͜ ͙ͭ͊͟ͻ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ Ύ͟ ˣ͙ͪͭ͊ͤͫΈ͊͟ ˾͊͒͊Σ 
ˢ͔͙ͣͪ͊ͤͫ͟Έ͊͟ ˾͊͒͊ ͘ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͍͙ͦͫͭ͜Σ ˤ͔͒͒ͤͤ͜͜͡Ύ ͔͙ͨͪͫ ͜ ͯ͟͡Έ͙ͭͯͪ 
͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͨͦͫͦ͡Έ͍ͫͭ͊ ͍ ̂ͪ͊ͤ͟͜͝Σ ˱͙ͤͫͭͭͯͭ ˥͔͔ͭΣ ̅ͪ͊ͤͼͯ͘Έ͙͚͟ ͊͡ΈΎͤͫΣ 
˱ͫͨ͊ͤͫΈ͊͟ ͊ͣ͋͊ͫ͊͒͊ ͙͋ͯ͡ ͍͔ͫͭͦͪͤ͜ ͦ ͍͔ͤͦͤ͜͡ ͎͙ͨͪͦͪ͊ͣ ͘ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˾ͦͪͦ͋ͦ͘͟Ό ͔͙ͨͪͦ͋ͣ͡ 
͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͼ͍͙͙͊ͫ͜͟͡Ύ 
͎͋͊͊ͭͦ ͍;͔͙ͤͻ ͜ ͍͙͒ͦͣ͜ͻ ͔͙͍ͣͭͦ͒ͫͭ͜ ͯ ͙ͪͤ͘͜ͻ ͪ͊ͤ͊͟͝ͻΣ ͊ ͔ͫ͊ͣ ˹Φ x ͍ͦͪ͒ͦͫΈ͊͟Σ 
˻Φ ˶ ͔ͦͤͭΈΊ͍Σ ˢΦ ˸ ͙ͻ͊͡ΈͫΈ͊͟Σ ˱Φ ˸ ͙͍͊ͫͣͦ͊͟Σ ̑Φ ˽ ͍͊ͫͦΣ ˶Φ ̊ ͙͙ͨͤ͊͜͡Σ 
ˣΦ x ͔ͯͪͫͦͤ͡ όB. BurlesonύΣ ˿Φ ʕ ͫͦͤ͜͡ όS. WilsonύΣ ˨͗Φ ˥ ͪͤ͜ όJ. Greene), 
̂Φ ˶ ͍ͭͯ͒͜͡ όU. LittlewoodύΣ ˾Φ ˸ ͜͡Έͪͯ͒ όR. MilroodύΣ ˨Φ ̆ ͚͊ͣͫ όD. Hymes), 
˹Φ ̆ ͦͣͫΈ͙͚͟ όN. Chomskyύ ͭ͊ ͤ͜Φ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͎ͪͦ͘͡Ύ͒ ͍͙ͦͫͤͦͤͻ ͔͍͊ͫͨͭ͟͜ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͔ͤͣ͜ͼΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ 
͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ. ˽ ͒͜ ;͊ͫ ͙ͤ͊ͨͫ͊ͤͤΎ ͫ ͭ͊ͭͭ͜ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ 
͔͙ͣͭͦ͒Υ ͙͔͙͚ͫͫͭͣͤ ͊ͤ͊͘͜͡ ͔͍͒ͦͯͣͤͭ͟͜ ͜ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ ͍͒ͦͫ͒͗ͯ͊ͤͦ͜͡͝ 
͔͙ͨͪͦ͋ͣ͡Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͍͙Ύ͍͔ͤͦ͡ ͙͍ͣͦ͗͜͡ ͔͙͊ͫͨͭ͟ ͝͝ ͎ͪͦ͘͡Ύ͒ͯΤ 
͔͎ͭͪͣͤͦͦ͜͜͡;͙͚ͤ ͊ͤ͊͘͜͡Σ Ύ͙͚͟ ͙͍ͤ͊͒ͦ͋ͫ͘Ύ ͯ ͨͪͦͼ͔ͫ͜ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͫͯͭͤͦͫͭ͜ 
ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˤ͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ Ί ͯͤ͊͜͟͡Έ͙ͤͣ 
Ύ͍ ͙΅͔ͣ ͯ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͙ͨͪ͊ͭ͟ͼ͜Φ ̂ͪͦ͟ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͍͍͊͗͊ΊͭΈͫΎ ͯͪͦͦͣ͟ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔ͣͦ͒͜͡ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͙͚ͨͪͤΎͭͤͦ͝ ͒͡Ύ ͔͍͎ͨͤͦͦ ͍ͯ͜͟ ͯ;͍ͤ͜Φ 
ˣ͜͡Έ΄ͫͭ͜Έ ;͔͙ͯͤͻ ͔͔ͦͫͪ͒͗ͯ͘ΌͭΈͫΎ ͤ͊ ͒ͯͣͼ͜Σ ΅ͦ ͔ͣͭ͊ ͍͙͍;͔ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ 
͍͙ͣͦ ͨͦ͡Ύ͎͊Ί ͍ ͍ͦͦͦ͒ͤͤ͜͜͡ ͔ͤΌ Ύ͟ ͊ͫͦ͋ͦͣ͘ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͊͒͘͡Ύ ͯͫͨ͜΄͎ͤͦͦ 
͍͙ͦͤ͊ͤͤ͟Ύ ͨͦ͒͊͡Έ΄ͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ώпϐΦ ˱͔͒ͭΈͫΎ ͨͪͦ 
͙͍ͦͣͯͤ͊ͭͤͫͭ͟͜͟͜Έ Ύ͟ ͍͙͚ͦͫͤͦͤ ͔ͦͣͨͦͤͤͭ͟Σ ΅ͦ ͍͙ͤ͊͘;͊Ί ͤ͟͜ͼ͔͍ͯ ͔ͣͭͯ 
͍ͤ͊;͊ͤͤΎ ͤ͜΄͍͎ͦͣͦͤͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͊ ͔ͫ͊ͣ ͤ͊͋ͯͭͭΎ ͔͙ͫͭͯ͒ͤͭ͊ͣ 
͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͍ ͯͫͤͦͣͯ  ͚ͨ ͙͔ͫͣͤͦͣͯ ͍͔ͣͦͤͤ͜͡Φ ˨ͦͫΎ͎͙ͤͯͭ ͼ͜Ί͝ 
͔͙ͣͭ ͣͦ͗ͤ͊ ͍͊͒͘Ύ͙͟ ͦͣͯͤ͊͟͜͟ͼ͜͝Σ ͊ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ ͍ͣͤͤ͜Ύ ͣͦ͗ͤ͊ ͍͍͙͊͗͊ͭ 
͔ͪͯ͘͡Έͭ͊ͭͦͣ ͒͊ͤͦ͝ ͔͙ͣͭΦ 
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˹͔ͣ͜;;͙ͤ͊ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͨ͒͜ ͍͙͍ͨͦͣ͡ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͨͪͦͼ͔͍ͫ͜ ͜ ͭͦͣͯ 
͔͙ͤͭͤͫ͜ͺ͊͜͟ͼ͜Ύ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ Ί ͙ͦ͒ͤͣ ͘͜ ͎͍͙ͦͦͤ͡ͻ ͙ͨͭ͊ͤΈ ͍ͦͫͭͤ͜Έͦ͝ 
͙͙ͨͦͭ͜͟͡Φ ˸͍ͦͤ͊ ͙ͨͦͭ͊͜͟͡ ̅˾˹Σ ͯ ͍ͫͦΌ ;͔͎ͪͯΣ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͙ͨͦͭ͜͡;͙ͤͻ 
͎͔ͨͪ͊ͤͤΈ ͼ͜Ί͝ ͔͍͙͒ͪ͗͊Σ ͍͔͙͔͟͡ ͤ͊͘;͔ͤͤΎ ͣ͊ΌͭΈ ͭ͊ͦ͗͟ ͻ͔͊ͪ͊ͭͪ͟ ͔ͦͤͦͣ͟͜;͙ͤͻ 
͍͘ΩΎ͍͘͟͜ ͘͜ ͙͙͊ͪͯ͋͗ͤͣ͘͜ ͙ͪ͊ͤ͊ͣ͟͝Σ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͙ͫͭͪͯͭͯͪ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ 
ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͙ͭͪ͊͒ͼ͜͝Φ ˻ͫͭ͊ͤͤͣ͜ ;͊ͫͦͣ ͍͒͜;͙ͯͭͤͣ Ί ͍͙͍ͨ͡ ͤ͊ ͤ͜΄͍͔ͦͣͦͤ 
͍ͤ͊;͊ͤͤΎ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝Σ ͎ͣͪ͊͜ͼ͚͙ͤ͜ͻ ͭ͊ ͔͎ͤͭͪ͊͜ͼ͚͙ͤ͜ͻ ͨͪͦͼ͔͍ͫ͜Φ ́ͦͣͯ ͔ͤͦͣͤ͊͘͜ 
͍ͣͦ͊ Ί ͚ͨͦͫͭͤͦ͜Ό ͍ͫ͊͒ͦͦ͟͡Ό ͙ͨͪͦͨͦ͘ͼ͜͝ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͎ͪͤͦͦ͘͜ ͍ͪͤ͜Ύ ͯ 
̅˾˹ ͯͤ͊ͫ͒ͦ͜͟͡ ͔͎ͤͭͪ͊͜ͼ͚͙ͤ͜ͻ ͨͪͦͼ͔͍ͫ͜ ͯ ͍̐ͪͦͨ͜ ͭ͊ ͎͔ͨͪ͊ͤͤͤΎ ͎ͪͦͣ͊͒Ύͤ ͒ͦ 
ͣͦ͋͜͡Έͤͦͫͭ͜Φ ́͊͟Σ ͍ ͦͼͤ͜ͼ͜ ˴ͦͤͺ͔͔ͪͤͼ͜͝ ͔͍ͪͭͦͪ͟͜ ͍͙΅ͦ͝ ΄͙ͦ͟͡ 
(Hochschulrektorkonferenzύ ͭ͊ ͔ͤͣ͜ͼΈͦ͟͝ ͙ͫͯ͗͋͡ ͔͊͊͒ͣ͟͜;͙ͤͻ ͍ͦ͋ͣͤ͜͜ όDAADύ ͘ 
͙͍ͨͪͦ͒ͯ ͎ͨͪͦͦͦ͡΄͔ͤͤΎ нллм ͪͦͯ͟ ͍͔͚̐ͪͦͨͫΈ͙ͣ͟ ͪͦͦͣ͟ ͍ͣͦ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ 
͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͣ͊ΌͭΈ ͙͋ͯͭ ͤ͊ͼ͔ͤ͜͜͡ ͤ͊ ͔ͭΣ ΅ͦ͋ ͙͙ͪͦ͋ͭ͘ ͙͍͙ͣͦ͗ͣ͡ 
͍͙͍;͔ͤͤΎ ͍͒ͦͻ ͫͯ;͙͊ͫͤͻ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ ˨͡Ύ ͼΈ͎ͦͦ ͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ 
͍͙ͨͦͤͤ͜Υ мύ ͯ  ͍͙͎ͣͦ͊ͻ ͒ͦ ͙͍ͫͨͭ͜͜ ͊ͤ͊͘͘;͙͙ͭ ͨͪͦ ͍ͦ͋ͦΩΎ͍͔ͦ͘͟ ͤ͊ͤͤ͘Ύ ͔͙ͤͦͣͤ͘͜ͻ 
͍ͣͦΤ нύ ͦ ͎͍͙ͪ͊ͤͯ͊ͭ͘͜ ͍ͦ͋ͦΩΎ͍͔ͦ͘͟ ͍͙͍;͔ͤͤΎ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͭ͊ ͎͒ͪͯͦ͝ ͔ͤͦͣͤͦ͘͜͝ 
͍͙ͣͦ ͒͡Ύ ͔͒Ύ͙͟ͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭΤ оύ ͍ ͙͟ ͙͍͍͙ͦͪͫͭͦͯ͊ͭ ͔͙ͪ͒ͭͤͦ͟-ͣͦ͒ͯ͡Έͤͯ 
͙͔ͫͫͭͣͯ ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͘ ͔ͣͭͦΌ ͍͙ͨ͒͜΅͔ͤͤΎ ͙͍ͣͦͭ͊ͼ͜͝ ͭ͊ 
͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ Ί͙͒ͤͦ͝ ͙͔͙ͫͫͭͣ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ώнΣ мроϐΦ 

ˤ͊ͪͭͦ ͍͙͙͊ͯ͊͗ͭ͘Σ ΅ͦ ͙ͤ͊ͨͪͤ͟͜ͼ͜ 60-ͻ ͪͪΦ ̆̆ ͫͭΦ ͯ ͔ͤͣ͜ͼΈ͚͟͜ 
͔͙ͣͭͦ͒;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͘ΩΎ͍͙͙ͫ͡Ύ ͫͭ͊ͭͭ͜Σ ͯ Ύ͙͟ͻ ͋ͯͦ͡ ͍͙͍͔ͫͦͤͦ͡͡ 
͔͔͔͊ͫͭͪ͗ͤͤ͘Ύ ͍͒͜ ͦͤͭ͊ͭͯ͟͟ ͙ͪͤ͘͜ͻ ͍ͣͦΦ ˱́ͦͫ͡Ύ ͔͒͋͘͜͡Έ΄͎ͦͦ ͨͪͦ ͎͚͊ͤͫ͜͡Έͯ͟ 
͚ ͺͪ͊ͤͼͯ͘Έͯ͟ ͍͙ͣͦΦ ˣͯͦ͡ ͨͦͣ͜;͔ͤͦΣ ΅ͦ ͤ͊ ͯͪͦ͊͟ͻ ͺͪ͊ͤͼͯ͘Έͦ͟͝ ͍͙ͣͦΣ Ύ͊͟ 
͋ͯ͊͡ ͒͡Ύ ͔ͤͣ͜ͼΈ͙͟ͻ ͔͚͒ͭ͜ ͎͒ͪͯͦΌ ͔ͤͦͣͤͦ͘͜Ό ͨͫ͜͡Ύ ͎͚͊ͤͫ͜͡Έͦ͟͝ Ύ͟ ͔ͨͪ΄ͦ͝ 
͔ͤͦͣͤͦ͘͜͝Σ ͔ͤ ͙͡΄͔ ͔ͤͣ͜ͼΈ͊͟ ͍ͣͦ͊ ζ͘ ͍͊͊͗͊͊͡η ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫͯΣ ͊ ͚ 
͎͚͊ͤͫ͜͡Έ͊͟ ;͊ͫͭͦ ͘ΩΎ͍͡Ύ͊ͫ͡Έ ͯ ͍͔ͣͦͤͤ͜͡ ͯ;͍ͤ͜ ͜ ͙ͫͨͪ;͙ͤΎ͊͡ ͔͍͙ͤͨͪ͊͡Έͤ͜ 
͍͙͍ͫͦ͡͡Ό͍͊ͤͤΎ ͺͪ͊ͤͼͯ͘Έͦ͟Ό ͍ͣͦͦΌΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ  ͔ͯ͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͋ͯͦ͡ 
ͨͦͣ͜;͔ͤͦ, ͔͔ͤ͊ͫ͊ͣͨͪ͒, ͔͎͙͍͙͚ͤ͊ͭͤ ͔͊ͫͨͭ͟ ͦͤͭ͊ͭͯ͟͟ ͍͒ͦͻ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ 
ˤ͙͙ͤͦ͟͡ ͙ͨͪͨͯ΅͔ͤͤΎΣ ΅ͦ ͍͊͘Ίͣͦ͒͜Ύ ͍͒ͦͻ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͍͙͊͗͒͘ ͙͔ͣ͊ͭͣ 
ͭ͜͡Έ͙͟ ͔͎͙͍ͤ͊ͭͤ͜ ͙ͤ͊ͫ͒͜͟͡Φ ́ͦͣͯ ͔͔͍ͪͦͣͤ͒ͯ͊ͦͫ͟͡Ύ ͔͍͍͙ͪͦͣ͗ͦͯ͊ͭ͘ ͔ͤͦͣͤ͘͜͜ 
͍͙ͣͦΣ Ύ͟͜ ͍͙͍;͙͊ͫ͡Ύ ͦ͒ͤͦ;͊ͫͤͦΣ  ͯͪͦ͊͒͘͟͜͡ ͍ͤ͊;͊͡Έ͙ͤͻ ͊ͤ͘ΎͭΈ ͜ ͍ ͔͙ͣͭͦ͒ͼ͜ 
͝ͻ ͍͙͊͒͊ͤͤ͟͡ΎΣ ΅ͦ͋ ͙ͭ͊ͣ͟ ;͙ͤͦͣ ͍͙͙ͨͤͯͭ͡ ͤ͊ ͍ͫ͒ͦͣͫͭ͜͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ώрΣ 646]. 

̒͟΅ͦ ͍͙ͨͪͦͫ͒ͯ͊ͭ͜͟͡ ͍͙ͪͦͭͦ͘͟ ͔ͭͪͣͤͯ͜ ζ͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͔͔ͦͣͨͭͤ͟ͼ͜ΎηΣ 
͔ͣͦ͗ͣͦ ͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟Σ ΅ͦ ͍͙΅͔ͦͤ͊͘;͔͙͚ͤ ͔ͭͪͣͤ͜ ͍͋ͯ ͍͙͚͊ͫͤͦ͊ͤ͘ 
͔͙͊ͣͪ͊ͤͫ͟Έ͙ͣ͟ ͫͦͼ͎͍ͦͤͫͭͦͣ͜͜͜͡ ˨Φ ̆ ͚͊ͣͫͦͣ όD. Hymesύ ͯ мфтн ͪͦͼ͜ ͘ ͔ͣͭͦΌ 
͍͔͙͒ͦͫͭΣ ΅ͦ ͙͡΄͔ ͤ͊ͤͤ͘Ύ ͎͙ͪ͊ͣ͊ͭ;͙ͤͻ ͍͙ͨͪ͊͡ ͔ͤ Ί ͒ͦͫͭ͊ͭͤͣ͜ ͒͡Ύ ͦͣͯͤ͊͟͜͟ͼ͜͝Φ 
˴͙͍ͦͣͯͤ͊ͭͤ͊͜͟ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ ͙͍ͨͪͦͭͫͭ͊͡Ύ͊ͫ͡Ύ ͎͍͙ͤͫͭ͜͜͡;͚ͤ͜ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ Ύ͊͟ 
͋ͯ͊͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͎͍ͤͫͭͦͣ͜͜͡ ˹Φ ̆ ͦͣͫΈ͙ͣ͟ όN. ChomskyύΣ ͎͍͙ͤͫͭ͜͜͡;ͤ͊ ͔ͭͦͪ͜Ύ 
Ύ͎ͦͦ͟ ͎͍ͪͯͤͭͯ͊͊ͫ͡Ύ ͤ͊ ͙͒ͦͫͦͤ͊͟͡ͻ ͤ͊ͤͤ͘Ύͻ ͎ͦ͗ͤͦͦ͟ ͍ͣͦͼΎ ͘ ͎͍͙͙ͤͫͭ͜͜͟͡ ώ6, 
38]. ˤ͒ͭ͊͜͟, ͤ͊ ͨͦ;͊ͭͯ͟ тл-ͻ ͍ͪͦ͟͜ ·· ͫͭͦͭͭ͜͡Ύ ͎ͤ͊ͦͦ͡΄͍ͯ͊ͦͫ͡Ύ ͤ͊ 
͙͍͚ͦͣͯͤ͊ͭͤ͟͜͟͜ ͔͔ͦͣͨͭͤ͟ͼ͜͝  ͍ͯ ͙͍;͔ͤͤ͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͯ ̅˾˹ Ύ͟ ͍͚ͦͫͤͦͤ͜ ͔ͣͭ͜ 
͍ͤ͊;͊ͤͤΎΦ ˤ͙͍͙͊͗ͣ͡ ͍͙ͤ͊ͯͦͣ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͣ ͯ ͫͺ͔ͪ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 
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͔͔ͦͣͨͭͤ͟ͼ͜͝ ͣͦ͗ͤ͊ ͍͍͙͊͗͊ͭ ζ˽ ͙ͦͫ͋ͤ͜͟ ͘ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͭ͊ ͫͦͼ͊͜͡Έ͙ͤͻ 
͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͯͣ ͤ͜ΈηΣ ͨ͒͜ ͔͎͍ͪ͒͊ͯ͊ͤͤΎͣ ˨͗Φ ˥ ͪͤ͊͜ όJ. Greeneύ ͜ ˣΦ ˣ͔ͯͪͫͦͤ͊͡ 
(B. BurlesonύΦ ˢͤ͊ͯ͘͜͡Ό;͙ ͙ͤͯ͘͟ ͔͍͊ͫͨͭ͟͜ ͘ ͙ͪͤ͘͜ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͙ͭ͊͟ͻ Ύ͟ 
ͫͦͼ͊͜͡Έͤ͊ ͙ͨͫͻ͎ͦͦ͜͡ΎΣ ͫͦͼ͎͍͙ͦͫͭ͊͜͜͜͟͡Σ ͫͦͼ͎ͦͦ͜͜͡Ύ ͜ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍͙͊ͭͦͪ 
͎ͤ͊ͦͦ͡΄ͯΌͭΈ ͤ͊ ͍͙͍͊͗ͦͫͭ͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͍͊͘Ίͣͦ͒͜͝ ͭ͊ ͤ͊͘;͔ͤͤ͜ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ 
ͯͣ ͤ͜Έ ͒͡Ύ ͙͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜ͻ ͍ͫͭͦͫͯͤ͟͜ ͎ͪͤͦͦ͘͜ ͍ͪͤ͜Ύ ώсΣ пмϐΦ ˽ͦ;͙ͤ͊Ό;͙ ͘ фл-ͻ 
͍ͪͦ͟͜ ̆̆ ͫͭͦͭͭ͜͡Ύ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ˹͔ͣ͜;;͙͙ͤ ͍͙͍ͨͪͦ͋ͦͯΌͭΈ ͙͍ͦͫͦ͋ͯ͡ 
ͦͤ͟ͼ͔ͨͼ͜Ό ͒͡Ύ ͍͙͍;͔ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ς ζ˱͔͎͍͔ͤͭͪͦ͊ͤ ͍͙͍;͔ͤͤΎ ͣͫͭͯ͘͜ ͭ͊ 
͍͙ͣͦηΣ ΅ͦ ͔͔ͨͪ͒͋͊;͊Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͨ͒͜ ;͊ͫ ͊ͤ͘ΎͭΈ ͘ ͜
͔ͫͨͼ͊͜͡Έͤͦͫͭ͜Σ ͍͊͒͘Ύ͙͟ ;ͦͣͯ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͍͙͍;͔ͤͤΎ ͺ͊ͻ͍͙ͦͻ 
͔͔͍ͨͪ͒ͣͭ͜ ͘ ͺ͊ͻ͍ͦͦΌ ͔ͤͦͣͤͦ͘͜Ό ͍ͣͦͦΌΦ ˻͒ͤ͜ΊΌ ͘ ͺͦͪͣ ͼ͜Ί͝ ͔͙ͣͭͦ͒;ͤͦ͝ 
ͦͤ͟ͼ͔ͨͼ͜͝ Ί ͍͍͔͒ͦͣͦͤ ͍͙͊͒͊ͤͤ͟͡Ύ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͔͍ͨͪ͒ͣͭ͜Φ ˽͔͔͍͎͙ͪ͊͊ͣ ͼ͜Ί͝ 
ͦͤ͟ͼ͔ͨͼ͜͝ ͍͍͊͗͊ΌͭΈΥ ͍͙ͨ͒͜΅͔ͤͤΎ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͔ͤ ͋͘͜͡Έ΄ͯΌ;͙ 
͟͜͡Έͫͭ͟͜Έ ͎͙ͦ͒ͤΣ ͍͍͔͔͙͒͒ͤ͜ͻ ͤ͊ ͔ͤͦͣͤͯ͘͜ ͍ͣͦͯΤ ͍͙΅͊ ͍͙͍͍ͣͦͭͦ͊ͤͫͭ͜Έ ͒ͦ 
͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͍͊͒͘Ύ͙͟ ͍ͣͫͭͦͤͦ͘͜-͔͔ͨͪ͒ͣͭͤͦͣͯ ͨ͒͜ͻͦ͒ͯΦ ˻͙ͭͪͣ͊ͤ͊ 
͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ ͔͔ͨͪ͒͋͊;͊Ί ͔ͦͤͪͭͤͯ͟͟ ͍ͨͦͫΎ͔͒ͤͤͯ͟ ͙ͦͪͫͭ͟Έ ͯ 
ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ώнΣ 154]. 

ˤ͙͍͊͗ͦ͡ ͍͒ͤ͊͘͜;͙͙ͭΣ ΅ͦ ͎͒ͤͦ͘͜ ͘ Ί͍͔͚ͪͦͨͫΈ͙ͣ͟ ͙͔ͫͭͣ͡ ͤ͜΄͍ͦͣͦͤͦ͝ 
͍͙ͦͫͭ͜ ͔͔ͨͪ͒͋͊;͔ͤͦ ͍͒͊ ͍͙͙ͪͤͦ͒͘͜ ͍ͣͦͤͦ͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ 
͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΥ ͎͍͙ͤͫͭ͜͜͡;ͤ͊ ͭ͊ ͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟Φ ˤ͒ͦͣͦ͜Σ ΅ͦ ͎͍͙ͤͫͭ͊͜͜͟͡ ς ͼ͔ 
ͤ͊ͯ͊͟ ͨͪͦ ͍ͣͦͯΣ ͍͒ͭ͊͜͟Σ ͎͍͙ͤͫͭ͜͜͡;ͤ͊ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ ͍͍͊͗͊ΊͭΈͫΎ ͒͊ͭͤͫͭ͘͜Ό 
͍͙͍͍͙͋ͯ͒ͦͯ͊ͭ ͍͙ͨͪ͊͡Έͤ͜ ͘ ͭͦ;͙͟ ͦͪͯ͘ ͎͙͙ͪ͊ͣ͊ͭ͟ ͺ͙ͦͪͣ ͭ͊ ͙͙ͫͤͭ͊ͫ͟;ͤ͜ 
͙ͫͭͪͯͭͯͪ͟  ͚͙ͪͦͯͣͭ͘͜ ͍͙͒ͪ͘͜͜͟ ͍͔ͣͦͤͤ͡ΎΦ ˶͎͍͙ͤͫͭ͜͜;ͤͯ ͔͔ͦͣͨͭͤ͟ͼ͜Ό ͪͦͯͣ͘͜ΌͭΈ 
Ύ͟ ͍͙͚ͦͫͤͦͤ ͔ͦͣͨͦͤͤͭ͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ ͔͊͒͗ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ Ί 
͔͙͍͙ͤͣͦ͗ͣ͡ ͔͋͘ ͤ͊ͤͤ͘Ύ ͍ͫ͜͡ ͜ ͍͙ͨͪ͊͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͙ͪ͊ͣ͊ͭ;͙ͤͻ ͺͦͪͣ ͭ͊ 
͍͙ͨͦ͋ͯ͒ͦ ͙͔͙ͦͫͣͫͤ͡ͻ ͺͪ͊͘Φ ˤ͍͊͗͊ΊͭΈͫΎΣ ΅ͦ ͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ 
ͺͦͪͣͯΊͭΈͫΎ ͤ͊ ͍ͦͫͤͦ͜ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦΣ ͫͦͼͦͯ͜͟͡Έ͎ͭͯͪͤͦͦΣ ͫͦͼ͎͍͙ͦͤͫͭ͜͜͜͡;͎ͤͦͦ  ͚
͍͎ͣͦͤͦͦ ͍͙ͪͦͭͯ͘͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͍͙ͦ͜͟ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͭ͊ ͔͔͍ͤͭͪͫ͜͜ ͯ;͍ͤ͜ ͤ͊ 
͋ͯ͒Έ-Ύͦͣͯ͟ ͔ͭ͊ͨ͜ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͔ͤͦͣͤͦ͘͜Ό ͍ͣͦͦΌ ώмΣ мсϐΦ ˴͙͍ͦͣͯͤ͊ͭͤ͊͜͟ 
͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͔͔ͨͪ͒͋͊;͊Ί ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜ΈΥ ͍͔ͣͦͤͤ͡Ί͍ͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ Ύ͊͟ 
ͦͪ͜Ί͍ͤͭͦ͊ͤ͊ ͤ͊ ͍͔ͣͦͤͤ͡Ί͍͜ ͍ͣ ͤͤ͜Ύ ͍ ͊ͯ͒͜Ό͍͊ͤͤ͜Σ ͎͍ͦͦͪͤͤ͜͜Σ ;͙ͭ͊ͤͤ͜ ͭ͊ ͙ͨͫΈͣ͜Τ 
͍ͣͦͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ Ύ͊͟ ͍ͨͦΩΎ͊ͤ͊͘ ͘͜ ͤ͊ͤͤ͘Ύͣ ͍͎ͣͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ 
͔ͪͼ͔͙͍͙͙ͨͭͤͣ ͭ͊ ͙͍͙͙ͨͪͦ͒ͯͭͤͣ͟ ͍͙ͤ͊;͙͊ͣ͟ ͚͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘ΎΤ ͭ͊ 
ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ Ύ͊͟ ͫͭͦͫͯΊͭΈͫΎ ͍ͪ͊ͤͦͤ͊͘͟͝;͙ͻ ͜ 
͎͍͍ͤͦͪ͊ͤͦͤ͊͘͜͟͡͝;͙ͻ ͤ͊ͤ͘ΈΦ ˭͒͊ͭͤͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͤ͜΄͍ͦͣͦͤͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝ 
͔͔ͨͪ͒͋͊;͊Ί, ͔͔ͨͪ͒ͯͫͣ͜, ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜Έ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͭ͊ ͍͙ͤ͊;ͦ͟Σ Ύ͟͜ ͋ ͙͒͊͡ ͣ͝ 
͎ͣͦͯ͘ ͙͍͙ͦͪͫͭͯ͊ͭͫ͟Ύ ͎͍ͤͦͯ͜͟͡͡Έ͙͙ͭͯͪͤͣ ͼͤͤͦͫͭ͜Ύ͙ͣ ͙ͪ͊ͤ͟͝Σ ͍ͣͦ͊ Ύͦ͟͝ 
͍͙͍;͊ΊͭΈͫΎ, ͭ  ͊͟ ͙͍͙ͦͪͫͭͯ͊ͭͫΎ ͼ͜ΊΌ ͍ͣͦͦΌ  ͍ͪ ͙ͤ͘͜ͻ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͙ͫͭͯ͊ͼ͜ΎͻΦ 

˭͎͒ͤͦ͜ ͘ ͒ͯͣͦ͟Ό ͎͋͊͊ͭΈͦͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͒ͦ ͎͍͙ͦͦͤ͡ͻ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ 
ͯͣͤ͜Έ ͔ͤ͊͗͊ͭ͡Έ ͯͣͤͤ͜ΎΥ ͯ ͎͒͊ͦ͜͜͡;͚ͤ͜ ͭ͊ ͎ͣͦͤͦͦ͜͡;͚ͤ͜ ͺͦͪͣ͜ ͍͍͒ͭͦͪ͜Ό͍͙͊ͭ 
͍ͫͨͯ͊ͤͤ͜͟͡ΎΤ ͙ͪͦͯͣͭ͘͜ ͣͫͭ͘͜ ͍͔͙͊ͭͤͭ;͙ͤͻ ͔͍ͭͫͭ͟͜ ͘͜ ͫͯ͡ͻͯΤ ;͙͙ͭ͊ͭ ͘ 
ͪͦͯͣͤͤ͘͜Ύͣ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͍͔͙͊ͭͤͭ;ͤ͜ ͔͙ͭͫͭ͟Τ ͯͣ ͙ͭ͜ ͍͙ͫͨͯ͊ͭͫ͜͟͡Έ  ͙͔͚ͯͨͫͣͤ͜ 
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ͺͦͪͣ͜ ͎͒ͤͦ͘͜ ͘ ͍͔͙͙ͨͦͫͭ͊ͤͣ͡ ͍͙͎͙ͣͦ͊ͣΤ ͙͍͙ͦͪͫͭͯ͊ͭͫ͟Ύ ͍͒ͦͫ͒ͦͣ͜Σ ͙ͤ͊͋ͯͭͣ 
ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ ͪ͒ͤͦ͜͝ ͍͙ͣͦΤ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͍͔ͤͪ͋͊͡Έͤ͜ ͙͊ͫͦ͋͘ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ  ͍ ͪ͊͘͜ ͍͒ͫͯͭͤͦͫͭ͜͜ ͍͙ͣͦͤͻ ͍͊ͫͦ͋͘͜Φ ˤ͒ͭ͊͜͟Σ ͊ͤ͊ͯ͘͜͡Ό;͙ 
͍͙΅͔͔ͫ͊͊ͤ͘͟Σ ͔ͣͦ͗ͣͦ ͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟Σ ΅ͦ ͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ 
͔ͫͭͯ͒ͤͭ͊ Ί ͍ͣͤͤ͜Ύͣ ͍͍͒ͭͦͪ͜Ό͍͙͊ͭ ͍͔ͣͦͤͤ͡Ί͍ͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͯͤ͊ͫ͒ͦ͜͟͡ 
͔ͪ͊͊͘͜͡ͼ͜͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͭ͊ ͍͔ͣͦͤͤ͡Ί͍ͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͤ͊ ͍ͦͫͤͦ͜ 
ͺ͎ͦͤͦͦ͜͡;͙ͤͻΣ ͔͙ͫͦ͟͟͡-͎͙ͪ͊ͣ͊ͭ;͙ͤͻΣ ͫͦͼ͎ͦͦ͜͜͡;͙ͤͻ ͜ ͍ͪ͊ͤͦͤ͊͘͟͝;͙ͻ ͤ͊ͤ͘Έ ͜ 
͍͙ͤ͊;ͦ͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙ͪͤ͘͜ͻ ͍͊͒͊ͤ͘Έ ͜ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͙ͫͭͯ͊ͼ͚͜ ώоΣ соς65]. 
˹͔ͣ͜ͼΈ͟͜ ͍ͤ͊ͯͦ͟ͼ͜ ͍͔͍͔ͨͤͤ͜Σ ΅ͦ ͍ͣͤͤ͜Ύ ͍͜͡Έͤͦ  ͚ͤ ͔͍͙ͣͯ΄͔ͤͦ ͙͍͙ͦͪͫͭͯ͊ͭͫ͟Ύ 
͍ͣͦͦΌ ͯ ͍ͫͨͯ͊ͤͤ͜͟͜͡Σ ͭͦ͋ͭͦΣ ͔͔͍͙ͨͪ͒͊͊ͭ ͚ ͦ͋ͣͤ͜Ό͍͙͊ͭͫΎ ͙͒ͯͣ͊ͣ͟ ͍ 
͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͙ͫͭͯ͊ͼ͜Ύͻ ͯ ͨͪͦͼ͔ͫ͜ ͍͊͘Ίͣͦ͒͜͝ ͘ ͤ͜΄͙͙ͣ ͯ;͙͙͊ͫͤ͊ͣ͟Σ 
͍͙ͨͪ͊͡Έͤͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͔ͫͫͭͣͯ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͤͦͪͣ ͭ͊ ͍͙͙͙͋ͪ͊ͭ 
͙͍ͦͣͯͤ͊ͭͤͯ͟͜͟ ͍͔ͨͦ͒ͤͯ͜͟Σ ͔͍͊͒͊ͭͤͯ͟ ͍͔͙͊ͭͤͭ;͚ͤ͜ ͙ͫͭͯ͊ͼ͜͝ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ς ͼ͔ ͜ 
Ί ͣͫͭ͘͜ ͔ͭͪͣͤͯ͜ ζ͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͔͔ͦͣͨͭͤ͟ͼ͜Ύη ώсΣ 41]. 

˭ ͔ͣͭͦΌ ͒ͦͫΎ͎͔ͤͤͤΎ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͍͙͊͒͊͟͡;͜ ͔ͤͦͣͤͦ͘͜͝ 
͍͙ͣͦ  ͍ ˹͔ͣ͜;;͙ͤ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΣ Ύ͟͜ 
ͨͦΊ͒ͤͯΌͭΈ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜  ͚ͨ ͍ͤ͊͊͘͜͡Έͤ͜ ͼ͜͜͡Φ ˤ͙΅͔͎͊͒͊ͤ͘͜ ͔͙ͣͭͦ͒ ͋͊ͯ͘ΌͭΈͫΎ 
ͤ͊ ͎͙ͯͣ͊ͤͫͭ͜;ͤͦͣͯ ͨ͒͜ͻͦ͒͜ ͭ͊ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͜ ͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡Ύ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔ͤͣ͜ͼΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜Σ ͙ͪͦͪͭͭ͘͟Ύ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡  ͚
͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ͊, ͍͒ͭ͊͜͟Σ ͍͙ͦͤ ͍ͫͭͦͪΌΌͭΈ ͔͔͍͙ͨͪ͒ͯͣͦ ͒͡Ύ ͔ͺ͔͙͍͎ͭͤͦͦ͟ 
ͨͦͪ͊͟΅͔ͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ 
˹͔ͣ͜;;͙͙ͤΦ ˨ͦ ͍͙ͦͫͤͦͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͫͯ;͙͊ͫͤͻ ͔͍ͣͭͦ͒͜ ͔ͤ͊͗͊ͭ͡ΈΥ ͪͯͻ ͍͒͜ 
ͼ͎ͦͦ͜͡ ͒ͦ ͔͎ͦͪͣͦͦ͟Σ ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͊ͤ͘ΎͭΈ ͤ͊ ͔͍ͫͭͯ͒ͤͭ͜Σ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͫͭ͜Έ  ͜
͍ͣͫͭͦͤͫͭ͘͜͜Έ ͊ͤ͘ΎͭΈΣ ͝ͻ ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͤ͊ ͒ͦͫΎ͎͔ͤͤͤΎ ͫͯͫͨ͜͡Έͤͦ͝ ͍͊͘Ίͣͦ͒͜͝ ͘ ͊
ͤ͊Ύ͍ͤͦͫͭ͜ ͍͙ͪ͜ ͍͙͊͒͊͟͡;͊ ͍ ͯͫͨ͜ͻ ͍ͫͦ͝ͻ ͯ;͍ͤ͜Σ ͍͊ͫͦ͘ΊͤͤΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͙ͣͦ 
ͤ͊ͤ͘Έ ͘ ͤ͜΄͙ͻ ͎͔͚͊ͯ͘͡ ͤ͊ͯ͟ ώтϐΦ 

ˢͤ͊͘͜͡ ͦͺ͜ͼ͚͙ͤ͜ͻ ͔͍͒ͦͯͣͤͭ͟͜ ˴ͦͤͺ͔͔ͪͤͼ͜͝ ͔͍ͪͭͦͪ͟͜ ͍͙΅ͦ͝ ΄͙ͦ͟͡Σ 
͔͔̅͒ͪ͊͡Έ͎ͤͦͦ ͙ͤͫͭͭͯͭͯ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Σ ͔͔̅͒ͪ͊͡Έ͎ͤͦͦ ͔͍ͣͤͫͭͪͫͭ͊͜͜ 
͍͙ͦͫͭ͜ ͜ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍͒ͦͦ͘͡ΎΊ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ 
͔ͤͣ͜ͼΈ͟͜ ͯͪΎ͍͒ͦͼ͜Σ ͙͙͒ͦͫ͒ͤ͜͟͡ ͭ͊ ͔͎͎͙ͨ͒͊ͦ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͺ͍ͦͪͣͯ͊ͤͤΌ 
͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͙ͫͨͪΎΌͭΈΥ мύ ͤ ͍͊;͊ͤͤΎ ͊͘ ͦͪ͒ͦͤͦͣ͟Τ 
2) ͨ ͪͦͻ͔ͦ͒͗ͤͤΎ ͙͙ͨͪ͊ͭ͟͟ ͊͘ ͦͪ͒ͦͤͦͣ͟Τ оύ ͣ ͙͍ͦ͗ͫͭ͜͡Έ ͙ͦͭͪͣ͊ͤͤΎ 
͍͚͎ͨͦ͒ͤͦͦ͜ ͙͒ͨͦͣͯ͡Τ пύ ͣ ͗ͤ͊ͪͦ͒ͤ͊͜ ͍ͫͨͨͪ͊͜ͼΎ ͨ͒͜ ;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΤ рύ ͍ ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͨ͒͜ ;͊ͫ 
͍͙͍;͔ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΤ сύ ͦ ͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͙͒ͫͯͪͫͯ͟ ͤ͊ ͯͪͦ͊͟ͻ ͔ͤͦͣͤͦ͘͜͝ 
͍͙ͣͦΤ тύ ͯ ;͊ͫͭΈ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͔ͨͪͦͭ͊͟ͻ ͭ͊ ͎ͨͪͦͪ͊ͣ͊ͻ 
͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ˿ͦΌͯ͘ όSocrates, Erasmus, Leonardo da Vinci) [2, 155]. 

ˤ͙͍͙ͫͤͦ͟Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͍ͦͫͤͦͤ͊ ͔ͣͭ͊ ͍͙͍;͔ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ 
ͨͦ͡Ύ͎͊Ί ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜  ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͯͣͤ͜ΈΣ ͎͍ͦͭͦͤͦͫͭ͜ ͭ͊ 
͋͊͗͊ͤͤΎ ͍ͫ͊ͣͦ͒ͦͫͦͤ͊͟͡Ό͍͙͊ͭͫΎ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͜ 
ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝Φ ˾͍͙ͦͭͦ͘͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ Ί ͍ͦͫͤͦͤͦΌ 
͔ͣͭͦΌ ͍͙͍;͔ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ  ͍˹͔ͣ͜;;͙ͤ͜ ͍ ͙ͭ͊͟ͻ ͫͺ͔ͪ͊ͻΣ Ύ͟ ͊ͯ͒͜Ό͍͊ͤͤΎΣ 
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͔ͯͫͤ ͭ͊ ͙͔͔ͨͫͣͤ ͍͔ͣͦͤͤ͡ΎΣ ;͙ͭ͊ͤͤΎΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ 
͔ͤͣ͜ͼΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͊͒͘Ύ͙͟ ͔͒Ύ͙ͣ͟ ͺ͊ͭͦͪ͊ͣ͟Σ ͊ ͔ͫ͊ͣΥ 
͍͍͔͒ͦͣͦͤ ͍͙͊͒͊ͤͤ͟͡Ύ ͺ͊ͻ͍͙ͦͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔͍ͣͭͦ͒͜ 
͍ͤ͊;͊ͤͤΎΣ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍ͤ͊;͙͊ͭͫΎ ͭ͊ ͨͪͦͻ͙͙ͦ͒ͭ ͙ͨͪ͊ͭͯ͟͟ ͊͘ ͦͪ͒ͦͤͦͣ͟Σ ͙͋ͪ͊ͭ 
ͯ;͊ͫͭΈ ͯ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͔ͨͪͦͭ͊͟ͻ  ͎ͨͪͦͪ͊ͣ͊͜ͻΦ ̂ ͨͦ͒͊͡Έ΄ͦͣͯ ͍͍͊͗͊Ίͣͦ ͊͘ 
͒ͦͼ͜͡Έ͔ͤ ͙͙͒ͦͫ͒ͭ͜͡ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔͙ͣͭͦ͒ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ Ύ͟͜ 
͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˹͔ͣ͜;;͙͙ͤΦ 
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SUMMARY 
Boichevska I. Innovative approaŎƘŜǎ ǘƻ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŎƻƳƳǳƴƛŎŀǘƛǾŜ ŎƻƳǇŜǘŜƴŎŜ 

development in the process of learning a foreign language in Germany.  
Lƴ ǘƘŜ ŀǊǘƛŎƭŜ ǘƘŜ ŀǳǘƘƻǊ ŘŜŀƭǎ ǿƛǘƘ ǘƘŜ DŜǊƳŀƴ ǎǘǳŘŜƴǘǎΩ ŎƻƳƳǳƴƛŎŀǘƛǾŜ ŎƻƳǇŜǘŜƴŎŜ 

formation in the process of learning a foreign language in Germany. Germany supports foreign 
languages study intensification and tries to make possible the study of at least two foreign 
languages in every higher educational establishment. Foreign languages study in Germany is 
ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜ ǎǘŀǘŜΩǎ ƭŀƴƎǳŀƎŜ policy, which depends on political tendencies, the character of 
economic relations with foreign countries, national traditions, globalization and integration 
processes as well.  

¢ƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘ ζŎƻƳƳǳƴƛŎŀǘƛǾŜ ŎƻƳǇŜǘŜƴŎŜη Ƙŀǎ ōŜŜƴ ƻōǎŜǊǾŜŘ ƛn the 
article. So, it has been stated that this concept was introduced by the American sociolinguist 
D. Hymes in 1972 in order to prove that only grammar knowledge was not enough for 
communication. It is worth saying that the European style of language education differentiates 
two kinds of language competence ς communicative and linguistic. The latter is said to be the 
main component of communicative competence. 

It has been emphasized that the communicative competence is the main aim of foreign 
language study in Germany. Therefore the communicative competence has been determined as 
the ability to perform communicative activity through the realization of communicative behavior 
on the basis of phonological, lexical, grammar and intercultural knowledge in accordance with 
different communicative situations. To achieve communicative competence German foreign 
language teachers use innovative teaching methods, which combine communicative and 
educational aims. These methods are based on the humanistic approach and are aimed at the 
DŜǊƳŀƴ ǎǘǳŘŜƴǘǎΩ ƛƴŘƛǾƛŘǳŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǎŜƭŦ-improvement, they provide effective studying 
process in German higher educational establishments. 

¢ƘŜ Ƴŀƛƴ ǘŜƴŘŜƴŎƛŜǎ ƻŦ DŜǊƳŀƴ ǎǘǳŘŜƴǘǎΩ ŎƻƳƳǳƴƛŎŀǘƛǾŜ ŎƻƳǇŜǘŜƴŎŜ ŦƻǊƳŀǘƛƻƴ ƘŀǾŜ 
been analyzed in the article. They include the use of foreign language during the professional 
subjects study, study and practice abroad, the possibility to receive a double-degree program, 
international collaboration during scientific research conduction, the use of innovative 
ƛƴŦƻǊƳŀǘƛƻƴŀƭ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŦƻǊŜƛƎƴ ƭŀƴƎǳŀƎŜǎ ǎǘǳŘȅΣ ǎǘǳŘŜƴǘǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ 
European Union projects.  

Key words: communicative competence, linguistic competence, communicative skills, 
foreign languages, innovative technologies, foreign languages study, study abroad. 
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́Φ ˥ Φ ̆ ͊ͪ;͔ͤͦ͟ύΣ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͚͟ ό˶Φ ʕ Φ ʕ ͦͤ͘Ό͟ύΣ ͙͚ͫͭͪͯͭͯͪͤ͟ όˤΦ s Φ ˥ ͍ͪ͊͋ͦͫΈ͙͚͟Σ 
ˤΦ ˸ Φ ˸ ͙͊͡ͻͤ͊͜Σ ˸Φ ʕ Φ ˹ ͊͋ͦ͟Σ ˤΦ ̅ Φ ˽ ͔͍ͭͪͦύΣ ͍͙͚ͤ͊ͯͦ͟ ό˥Φ ʕ Φ ̐ ͡Έ͙͍ͤͦ͊͟Σ 
˥Φ s Φ ˽ ͦ͡Ύ͍ͦ͊͟ύΣ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ό˸Φ ʕ Φ ˹ ͊͋ͦ͟Σ ˹Φ ˽ Φ ̊ ͊ͨͦ΄͍ͤͦ͊͜͟ύΣ 
͙ͫͭͦͪ͜;͙͚ͤ όˢ. ˿ Φ ˨ ͙͙ͣͭͪ͜Ί͍ύΦ 

́͊͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͍͔ͤ͊ͯͦ͟ͼΈ ˶Φ ʕ Φ ʕ ͦͤ͘Ό͟ ͯ ͍ͫͦΊͣͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ 
͍͙ͤ͊͘;͙͊͡ ͍ͦͫͤͦͤ͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͔ͦͤͦͤͤ͡Ύ ΄͟͜͡Έ͎ͤͦͦ ͔͔͔ͣͤ͒͗ͣͤͭͯΣ ͍͙Ύ͍͙͊͡ 
͍͊͘Ί͔ͣͦ͊͗ͤͫͭ͘͜͡Έ ͍ͪͤ͜Ύ ͎ͯͣ͊ͤ͊͘͜ͼ͜͝ ΄͟͜͡Έ͎ͤͦͦ ͔͔͔ͣͤ͒͗ͣͤͭͯ ͭ͊ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ 
͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͨͪͦͼ͔͍ͫ͜ ͫͯ;͊ͫͤͦ͝ ΄͙ͦ͟͡,  ͚ͯͭͦ ;͊ͫ Ύ͟ ˢΦ ˿ Φ ˨ ͙͙ͣͭͪ͜Ί͍ ͒ͦ͊͒ͤͦ͟͡ 
͍͍ͨͪͦ͊ͤ͊ͯ͊͘͜͡ ͍͙ͪͦͭͦ͘͟ ͔ͭͦͪ͜͝ ͍ͤͯͭͪ͜΄͟͜͡Έ͎ͤͦͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ ̂ͪ͊ͤ͟͜͝ ͍ ͎͚͒ͪͯ͜ 
͍͙ͨͦͦͤ͜͡ ̆̆ ͫͭͦͭͭ͜͡Ύ ͭ͊ ͫͦͼ͊͜͡Έͤͦ-͙ͫͭͦͪ͜;ͤ͜ ;͙͙͙ͤͤ͟Σ ΅ͦ ͍͙͙ͨͤͯ͡͡ ͤ͊ ͍͙ͪͦ͘-
ͭͦ͟ ΄͍͍ͦͦͤ͊ͫͭ͊͘͟͡ ͍ ̂ͪ͊ͤ͟͜͝Φ ˨͔ͭ͊͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͫͯ;͙͊ͫͤͻ ͔͔ͭͤ͒ͤͼ͚͜ ͍͙ͪͦͭͯ͘͟  ͚
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜ΌΣ ͙ͭ͊͟ͻ Ύ͟Σ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜ΎΣ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜ΎΣ ͙ͣͤ͘͜ ͙ͪͤͯ͟ 
ͨͪ͊ͼ͜Σ ͎ͦ͋͊͊͘͜͡͡ͼ͜Ύ ͚͔͒ͫͤͤͦ͘͜ ͍ ͒ͦͭͦͪͫ͟Έ͚͟͜ ͙͔͒ͫͪͭ͊ͼ͜͝ ˨Φ ˱ Φ ˨ ͍ͤ͘͜;ͯ͊͟Σ ͫͭ͊ͤ ͭ͊ 
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͔͔͙͍͙ͨͪͫͨͭ͟ ͍͙ͪͦͭͯ͘͟ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͍ ͫͯ;͊ͫͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ 
͍ ͍͙ͤ͊ͯͦ͟ͻ ͒ͦͪͦ͋͊͟ͻ ˱Φ ˻ Φ x ͯ΄ͣ͊ͤΦ ˨͙ͦͫ͒ͤ͜͡ͼΎ ˸Φ ˥ Φ ̒ ͼ͔͚ͦ͟ ͙͍ͨͪͫΎ͙ͭ͊͡ ͍ͫͦΌ 
ͪͦ͋ͦͭͯ ͍͊ͤ͊ͦ͘͜͜͡ ͔ͨͪͦ͋ͣ͡ ͭ͊ ͍͙ͦͫͤͦͤͻ ͤ͊ͨͪΎ͍ͣ͜ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜͝ ͫͯ;͊ͫͤͦ͝ 
͍͙ͦͫͭ͜ ͯ ͍͘ΩΎͯ͘͟ ͘͜ ͍ͻ͔ͦ͒͗ͤͤΎͣ ͙̂ͪ͊ͤ͟͝ ͒ͦ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯΦ 
˹͊ ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͎͍͊ͫͯͦͯ͘͡ΌͭΈ ͨͪ͊ͼ͜ ˻Φ ʕ Φ ˸ ͍͊ͭ͜Ίͤͦ͟ ͭ͊ ˢΦ s Φ ˿ ͋ͪͯΊ͍ͦ͝Σ Ύ͟͜ 
͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ͔͎͒ͦͦ͜͜͡;ͤ͜ ͍͙ͦͫͤͦΣ ͔͎ͫͭͪ͊ͭ͜͝Σ ͍͙ͪͦͭͦ͘͟ ͭ͊ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͔ͪͺͦͪͣ 
͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͪ͊ͤ͟͝ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ό˻Φ ʕ Φ ˸ ͍͊ͭ͜Ίͤͦ͟ύΣ ͍͙͔͙ͪͦͤͤ͘ͻ 
͎͍͙͊ͤͦͣͦͤ͡ͻ ͪ͊ͤ͟͝ όˢΦ s Φ ˿ ͋ͪͯΊ͍͊ύ ͭ͊ ˿̊ˢ ό˸Φ s Φ x ͚ͦ;͔ͤͦ͟ύΦ  

˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͤ͊Ύ͍ͤͫͭ͜Έ ;͙͔͙ͫͤͤ͡ͻ ͨͯ͋͊͜͟͡ͼ͚͜Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ 
͔ͣͦ͒ͪͤ͊͘͜ͼ͜ΊΌ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΣ 
͔ͤ ͍͙ͨͪͦͦ͒ͦͫ͡Ύ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͙͍ͨͪͫΎ;͔͙ͤͻ ͍͙͍;͔ͤͤΌ ͙͍ͦͫͦ͋ͦͫ͡-
͔͚ͭ ͍ͯͨͪ͊ͤͫ͜͡Έ͎ͦͦ͟ ͍͒ͦͫ͒ͯ͜ ͨͦ;͍͙͊ͭͦ͟ͻ ͭ͊ ͔͔ͫͪ͒ͤ͜ͻ ΄͟͜͡  ͯ˹ ͔͒ͪ͊ͤ͒͊͜͡ͻΦ 

˿͔͊ͣ ͭͦͣͯΣ ͔ͣ ͭ͊ ͒͊ͤͦ͝ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙Ύ͍͔ͤͤ͜͡ ͙͙͍͎ͨͦͭͤͦͦ͘ 
͍͒ͦͫ͒ͯ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ΄͙ͦ͊ͣ͟͡ ͍ ˹͔͒ͪ͊ͤ͒͊͜͡ͻ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ Ύͫͭ͟͜Έ ͭ͊ 
͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͙ͦͫͭ͜ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͎ͦ͊ͤ͒ͫ͡͡Έ͎ͦͦ͟ ͍͒ͦͫ͒ͯ͜  ͍
͔ͪͺ͍ͦͪͣͯ͊ͤͤ͜ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͙͊͊͒͊ͣ͘͟͡ ͍͙ͦͫͭ͜Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˹͊΄͔ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͔͙ͣͨͪ͜;͙ͤͻ 
͔ͣͭͦ͒͊ͻ ͙ͦͭͪͣ͊ͤͤΎ ͙͒͊ͤͻΣ ΅ͦ ͐ͪ ͯͤͭͯΊͭΈͫΎ ͤ͊Υ мύ ͍ ͙͍;͔ͤͤ͜ ͔͔͒͗ͪ͡ 
͔͍͙͒ͪ͗͊ͤͻ ό͙ͦͤͫͭͭͯ͟ͼ͚͜Σ ͍͊ͭ͟͜Σ ͍͊ͦͤ͘͟͜Σ ͍ͨͦͫͭ͊ͤͦύ ͭ͊ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ 
ό͔͍ͣ͊ͭͪ͊͜͜͡ ͭ͊ ͔͍͒ͦͯͣͤͭ͟͜ ˻˻˹Σ ̑˹˩˿˴˻Σ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͦͤ͟ͺ͔͔ͪͤͼ͚͜ ͘ 
͙ͨͭ͊ͤΈ ͍͙ͦͫͭ͜ύ ͔͍͒ͦͯͣͤͭ͟͜Σ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ͔͔͒͗ͪ͡ ό͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
͍͗ͯͪͤ͊͜͡Σ ͨͯ͋͊͜͟͡ͼ͚͜ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΈ ͘͜ ͙ͨͭ͊ͤΈ 
͍͙ͦͫͭ͜Σ ͍͔͍ͫͫͭͤ͜Έͦ͝ ͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭ ͭͦ΅ͦύΤ нύ ͪ ͔ͯ͘͡Έͭ͊ͭ͊ͻ ͔͋ͫ͒͜ ͭ͊ ͔͍ͤͭͪ͜ΩΌ ͘ 
͙͔͙͒ͪͭͦͪ͊ͣ͟Σ ͍͔͔͙ͨͪͦ͒ͤͻ  ͯͨͦ;͍͙͊ͭͦ͟ͻ ͭ͊ ͔͔ͫͪ͒ͤ͜ͻ ΄ͦ͊͟͡ͻ ˹͔͍͒ͪ͊ͤ͒͜͜͡Τ 
3) ͨ ͍ͦͪͤ͜Ύͤͤ͜Σ ͍͙Ύ͍͔ͤͤ͜͡ ͙ͪͫ ͨͦ͒͋ͤͦͫͭ͜͜  ͚͍͒ͣͤͤͦͫͭ͜͜͜ ͙͔ͫͫͭͣ ͍͙ͦͫͭ͜Σ ͍ͦͫͭͤ͜͜ͻ 
ͨͪͦͼ͔͍ͫ͜  ͜Ύ͍͙΅Σ ͙͔ͫͫͭͣ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͔ͣͤ͒͗ͣͤͭͯ ˹͔͍͒ͪ͊ͤ͒͜͜͡ ͭ͊ ͙̂ͪ͊ͤ͟͝Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ͪ͊ͤͫ͟͝Έ͊͟ ΄ͦ͊͟͡ ͍ͯͫͨ͊͒ͯ͊͊͟͡ 
ͪ͊͒ΎͤͫΈͯ͟ ͔ͣͦ͒͡Έ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ  ͯ ͭͦͣͯ ;͙ͫ͜͡Σ ͜ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
͍ͦͫͭͦ͜ΌΣ Ύ͊͟ ͍͔͗ ͊ͫͭ͊ͪ͊͘͜͡  ͚͍͙͎ͣ͊͊Ί ͙͒ͦͦͪͤͤ͟͜ͻ ͣͤ͘͜  ͔ͪ͜ͺ͍ͦͪͣͯ͊ͤͤΎΣ ΅ͦ 
͙ͫͨͪΎ͙͡ ͋ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͭ͊ Ύͦͫͭ͟͜ ͤ͊͒͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡Φ ˹͔͔͊ͫ͊ͣͨͪ͒Σ 
͙ͪͦͪ͘͟Ίͣͦ ͤ͊͘;͔ͤͤΎ ͨͦͤΎͭͭΎ ζͣͤ͊͘͜ηΦ 

˭ͣͤ͊͜ ό͎͊ͤ͡Φ changeύΣ ͊͘ ͍͙ͤ͊͘;͔ͤͤΎͣ ͯ ͦͤ-͚͊ͤ͡ ͍͙ͫͦͤͯ͟͡ ˸͔ͪ͊ͣ͜-
ˤ͔͔͋ͫͭͪ όMerriam-Webster Dictionnary), ς ͼ͔ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͨͪͦͼ͔ͫ ͊͋ͦ ͔ͪͯ͘͡Έͭ͊ͭ 
͔͔͍͙ͨͪ͋ͯ͒ͦΣ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͊͋ͦ ͙͊ͣͤ͘͜ ώтϐΦ ˱ͤ΄͔ ͍͙ͤ͊͘;͔ͤͤΎ ͺͦͪͣͯ͡ΌΌͭΈ 
A. ʕ ͊ͤ ͔͒ ˤ͔ͤ όA. Van de Venύ ͭ͊ MΦ ˽ͯ͡ όM. PooleύΥ ζͣͤ͊͘͜ ς ͼ͔ ͔͍͙͚ͨͤ ͤ͊ͫ͜͡-
͒ͦ͟Σ ͔͙ͣͨͪ͜;͔ͤ ͔͔͔ͫͨͦͫͭͪͪ͗ͤͤΎ ͊͘ ͣͤͦ͘͜Ό ͺ͙ͦͪͣΣ Ύͦͫͭ͟͜ ;͙ ͫͭ͊ͤͯ ͍͍ͨͪͦ͒ͦ͗ 
͔͍͎ͨͤͦͦ ;͊ͫͯ ͍ ͔ͣ͗͊ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜͝ ͙ͫͭͪͯͭͯͪ͟η ώфΣ рмнϐΦ ˭ ͙ͤ͊ͫͭͯͨͤͣ 
ͭͯͣ͊͡;͔ͤͤΎͣ ͎ͨͦͦ͒͗ͯΊͭΈͫΎ ͋͜͡Έ΄ͫͭ͜Έ ͙͍͒ͦͫ͒ͤ͜͟͜͡Σ ͎͒ͤͦ͘͜ ͘ Ύ͙ͣ͟ ζͣͤ͊͘͜ ς ͼ͔ 
ͨͪͦͼ͔ͫΣ Ύ͙͚͟ ͨͪͦͻ͙ͦ͒ͭΈ ͨͪͦͭΎ͎ͦͣ ͔͍͎ͨͤͦͦ ;͊ͫͯΣ ͦͻͦͨ͡ΌΌ;͙ ͔͙ͨͪͦ͒͜ 
͙͍ͣͤͦͫͭ͜͜͡Σ ͊͘ Ύ͎ͦͦ͟ ͙͔ͫͫͭͣ͊ ͙͍ͨͪͫͭͦͫͦͯΊͭΈͫΎ ͭ ͔͎͊ͪ͊ͯΊ ͤ͊ ͚ͨͦͫͭͤͦ͜ ͔ͣͤͤ͘͜ 
͔͔͍͙ͫͪ͒ͦ΅͔η ώпΣ уϐΦ ˿ͨ͜͡Έ͙ͤͣ  ͯͼ͙ͻ ͍͙ͤ͊͘;͔ͤͤΎͻ ͤ͊͘ͻ͙ͦ͒ͣͦ ͔ͭΣ ΅ͦ ͣͤ͊͘͜ 
ͯͦͫͦ͋͡ΌΊ ͔͔ͨͪͻ͒͜ ͘͜ ͙ͤͤ͜΄ͤΈ͎ͦͦ ͫͭ͊ͤͯ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ ͙͚ͤ͊ͫͭͯͨͤΣ ͙͚͋͊͗͊ͤ ͫͭ͊ͤΦ 
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 ͍̂ͫͦΌ ;͔͎ͪͯ ˨͗Φ ˸͔͊ͫ͘͜ όJΦ aŜȊƛŀǎύ ͭ͊ ˸Φ ˧ͤͤ͜͡ όM. Glynnύ ͭͯͣ͊͡;͊ͭΈ 
͍ͤͤͦ͊͜ͼ͚ͤͫͭ͜͜Έ ;͔͔ͪ͘ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͯ͜ ͣͤͯ͘͜Υ ζ͍ͤͤͦ͊͜ͼ͚ͤͫͭ͜͜Έ ς ͔͍͙ͤ͘;ͤ͊Σ 
ͫͯͭͭΊ͍͊ ͭ͊ ͔͔͔͍͋ͨͪͪͤ͊͘ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤ͊͜ ͣͤ͊͘͜Σ Ύ͊͟ ͦͻͦͨ͡ΌΊ Ύͫͤͦ͟͜ ͍ͤͦ͜ ͔͒͜͝Σ 
͍͒ͣͤͤ͜͜͜ ͍͒͜ ͔͔ͨͦͨͪ͒ͤ͜ͻηΦ 

˴͊ͤ͊͒ͫΈ͙͚͟ ͍͔ͤ͊ͯͦ͟ͼΈ ˸͚͊͟͡ ̅ͯ͊ͤ͡͡ όaƛŎƘŀŜƭ CǳƭƭŀƴύΣ Ύ͙͚͟ 
͚͊ͣ͊͘ΊͭΈͫΎ ͙ͨͭ͊ͤͤΎ͙ͣ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͦͫͭ͜Σ ͙͍ͨͪͫΎ͙͍ͭ ͋͜͡Έ΄ͫͭ͜Έ ͍ͫͦ͝ͻ 
ͨͪ͊ͼΈ ͔͔͙ͭͦͪͭ;͙ͤͣ  ͜ ͔͎ͣͭͦ͒ͦͦ͜͡;͙ͤͣ ͔͊ͫͨͭ͊ͣ͟ ͍͔ͭͤͤ͜͡Ύ ͍ͦͫͭͤ͜͜ͻ ͣͤ͘͜Φ 
ζ˻͍ͫͭͤ͜Ύ ͣͤ͊͘͜ όeducational ŎƘŀƴƎŜύΣ ͤ͊ ͚͎ͦͦ ͒ͯͣͯ͟Σ ς ͼ͔ ͍ͤͤͦ͊͜ͼ͜ΎΣ 
͍͔ͦͤͦͤͤ͡Ύ ͊͋ͦ ͙͔ͫͫͭͣͤ͊ ͔ͪͺͦͪͣ͊ ͍ ͍ͦͫͭ͜͜Σ ΅ͦ ͍ͫͭͦͪΌΊ ͎ͨ͒ͪͯͤͭ͜Ύ ͒͡Ύ 
͎͔͙͍͎ͨͪͦͪͫͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͭ͊ ͍ͫΈ͎ͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊η ώрΣ рлϐΦ 
˿ͻ͔ͦ͗Σ ͔͊͡ ͔͒΅ͦ ΄͙ͪ΄͔ ͊͘ ͤ͊͘;͔ͤͤΎͣ ͍ͦͫͭͤ͜Έͦ͝ ͙ͣͤ͘͜ ͊͘ ˸Φ ̅ ͯ͊ͤͦͣ͡͡Σ ͒͊Ί 
͍͙ͤ͊͘;͔ͤͤΎ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͍͙ͦͫͭ͜ ̐Φ ˽ͤ͜;ͯ͟Υ ζ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύ ͍͙ͦͫͭ͜ ς ͼ͔ 
͙͔ͫͫͭͣͤ͊ Ύͫͤ͊͟͜ ͣͤ͊͘͜Σ ΅ͦ ͍͟͡Ό;͊Ί ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͨͪͦͼ͔͙ͫΣ ͤ͜ͺ͙ͦͪͣ͊ͭ͊͘ͼ͜ΌΣ 
͍ͤͦ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͭ ͊ ͔͙ͣͭͦ͒ ͦͣͨ͟ΩΌ͔͙ͭͪ͊͘ͼ͜͝Σ ͣͤ͜ΎΊ ;͔͔ͪ͘ ͍ͤͦ͜ ͍͊͒͊ͤͤ͘Ύ 
͒ͦͣͤ͊ͤͭͯ͜ ͍͙ͪͦͭͯ͘͟ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͍͙ͦͫͭ͜η ώнΣ олϐΣ ͒͊͜͡ 
͊ͤ͊͘͘;͊Ό;͙Σ ΅ͦ ζ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ό ͍͙ͦͫͭ͜ ͣͦ͗ͤ͊ ͍͙ͤ͊͘;͙͙ͭ Ύ͟ ͔ͫͨͼ͙ͺ͜;ͤͯ 
ͺͦͪͣͯ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͙ͪͦͭͦͣ͘͟ ͍͙ͦͫͭ͜Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͙͔ͫͫͭͣͤͦ ͣͤ͘͜Ό͍͙͊ͭ 
ͫͭͪͯͭͯͪͯ͟Σ ͣͫͭ͘͜ ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ ͼͦͣͯ͜͡η ώ́͊ͣ ͫ͊ͣͦϐΦ 
˽͔ͪͦͭΣ ͤ͊ ͍͒ͣͤͯ͜͜ ͍͒͜ ͙ͣͤ͘͜Σ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύ ͔͔ͨͪ͒͋͊;͊Ί ͙͙͍͔ͨͦͭͤ͘Σ ͍ͫ͒ͦͣͦ͜ 
͔͎ͪͯ͡Έ͍͔ͦ͊ͤ ͭ ͊Ύ͔ͫͤ͟͜ ͨͦͪ͊͟΅͊ͤͤΎ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣΦ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͣͦ͗ͤ͊ ͫͺͦͪͣͯ͡Ό͍͙͊ͭ ͍͙ͤ͊͘;͔ͤͤΎ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ 
΄͟͜͡Έ͎ͤͦͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ, ΅ͦΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ Ί ͨͪͦͼ͔ͫͦͣ ͔͔ͨͪͻͦ͒ͯ ͍͒͜ 
͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͺͦͪͣ  ͔͍ͣͭͦ͒͜͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͒ͦ ͫͯ;͙͊ͫͤͻ ͭ͊ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻΤ 
͙͒ͤ͊ͣ͜;͙ͤͣΣ ͍ͫ͒ͦͣͦ͜ ͔͎ͪͯ͡Έ͍͙ͦ͊ͤͣ ͜ Ύ͙ͫͤͣ͟͜ ͨͦͪ͊͟΅͔ͤͤΎͣ  ͯ ͫͺ͔ͪ͜  
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό. 

˿͙͔͙ͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό  ͍ ˹͔͒ͪ͊ͤ͒͊͜͡ͻ ͭ͊ ̂ͪ͊ͤ͟͜͝ ͫͯͭͭΊ͍ͦ 
͍͒ͪͤ͘͜͜ΎΌͭΈͫΎΣ ͣ͊Ό;͙ ͍͊ͫͤͯ͡ ͫͭͦͪ͜͜ΌΣ ͫͺ͍ͦͪͣͦ͊ͤ͜ ͙ͭͪ͊͒ͼ͜͝ ͭ͊ ͻ͔͊ͪ͊ͭͪͤ͟͜ 
͙͙ͪͫΦ ˭ ͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ 
Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜Σ ͙͙ͨͦ͊ͤ͘͟͟ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͦͫͭ͜ ͤ͊͘;ͤͦ ͨͦͫͭͯͨ͊ΌͭΈͫΎ 
͍͔͚̐ͪͦͨͫΈ͙ͣ͟ ͔͍͒ͪ͗͊͊ͣΦ ˭ ͤ͜΄͎ͦͦ ͋ͦͯ͟Σ ͍ͯͨͪ͊ͤͫ͜͡Έ͊͟ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ 
˹͔͍͒ͪ͊ͤ͒͜͜͡ ͋͜͡Έ΄ ͔͙͒ͣͦͪ͊ͭ͟;ͤ͊  ͚͍͙͒ͪͭ͊͜͟ ͒͡Ύ ͯ;͊ͫͭ͜ ͎͙ͪͦͣ͊͒ ͯ ͙͚ͨͪͤΎͭͭ͜ 
͍ͦͫͭͤ͜͜ͻ ͪ͜΄͔ͤΈΣ ͊ͯ͘͡;͔ͤͤΎ ͋͊ͭΈ͍͟͜ ͒ͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ΄ͦͦ͟͡ΌΦ ˤ͙ͫͦ͟͜ 
͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜ ˹͔͍͒ͪ͊ͤ͒͜͜͡ ͒ͦͫΎ͎ͤͯͭͦ ͎͍͙ͦͦͤͣ͡ ;͙ͤͦͣ 
͍͊͒͘Ύ͙͟ ͍͎͚͒ͦ͜ ͫͭͦͪ͜͜͝ ό͘͜ ͙͚ͨͪͤΎͭͭΎͣ ˭͊ͦͤͯ͟ ͨͪͦ ͍ͦͫͭͯ͜ ͯ мфмт ͪͦͼ͜ύ 
͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͚͙ͤ͜ͻ ͔͔ͭͤ͒ͤͼ͚͜Σ ͍͙ͫͦ͋ͦ͒ ͭ͊ ͍͊ͭͦͤͦͣ͜͝ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ͍ͦͫͭͦ͜ΌΦ  

˹͔͙͒ͪ͊ͤ͒͜͡ ͣ͊ΌͭΈ ͍͎͒ͦͯ ͙ͭͪ͊͒ͼ͜Ό ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝ ͍ ͍ͦͫͭ͜͜Φ ̂ 
͎ͦ͊ͤ͒ͫ͡͡Έ͚͟͜ ͙͔ͫͫͭͣ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό ͍͊͒ͯ͡ ͔͔͎͒ͯ͡ΌͭΈ ͚͙ͤ͊ͤ͗;ͦͣͯ ͍ͪͤ͜Ό 
͎ͦͪ͊ͤͯ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͔͔ͦͣͨͭͤͭͤͦͣͯ͟ ͎ͦͪ͊ͤͯ όͤ͒͜Φ bevoegd gezagύΤ ͍ͤ͜ ͙ͦ͋ͪ͊Ί 
͔͍͔ͨͤ ͦͦ͟͡ ͍͍͔ͨͦͤͦ͊͗ͤΈΣ Ύ͟͜ ͔͔͎͍͙͔͒ͯ͊ͭͣ͡Φ ˴͔͔͙͚ͦͣͨͭͤͭͤ ͎ͦͪ͊ͤ ͔ͣͦ͗ ͔͔͒͡-
͎͍͙ͯ͊ͭ ͔͍͙ͪͤ͊ͣ͟͜͟ ΄͙ͦ͟͡ ͊͋ͦ ͙͔͒ͪͭͦͪͯ͟ ͍͙͊͒͡ ͍ͫͦ͝ ͍͍͔ͨͦͤͦ͊͗ͤͤΎ ΅ͦ͒ͦ 
͙͚ͨͪͤΎͭͭΎ ͪ͜΄͔ͤΈ ͯ ΄ͦ͟͜͡Σ ͔͊͡ ͍ ͋ͯ͒Έ-Ύͦͣͯ͟ ͍͙ͨ͊͒͟ ͍͍ͯ͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ 
͙͚ͨͪͤΎͭͭΎ ͪ͜΄͔ͤΈ ͔͎͋ͪ͊͘͜ΊͭΈͫΎ ͊͘ ͙ͤͣ. ˸͙͍ͦ͗ͦͫͭ͜͡ ͭ͊ ͫͺ͔ͪ͊ ͔͔͎͍͒ͯ͊ͤͤ͡Ύ 
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͍͍͔ͨͦͤͦ͊͗ͤΈ ͍͙ͨͦͤͤ ͙͊͋ͯͭ ͦͤ͊͘;͔ͤ͊ ͍ ͫͭ͊ͭͯͭ͜ ͦ͗ͤͦ͟͝ ΄͙ͦ͟͡. ˿͍ͭͦͫͦͤͦ ͙ͨͪ͘-
ͤ͊;͔ͤͤΎ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ΄͙ͦ͟͡ ͤ͊ ͔͍ͨͤͯ ͨͦͫ͊͒ͯΣ ͪ͜΄͔ͤͤΎ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͔͔͎͒ͦ͡-
͍͊ͤͦ ͙͔͒ͪͭͦͪ͊͟ ͣ΄͙ͦ͟͡Σ ͔͊͡ ͍͘͜͡Έ͔ͤͤͤΎ  ͚͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͙͊͘͡΄͊-
Όͭ ΈͫΎ  ͯͫ ͺ͔ͪ͜ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͟ ͔͔ͦͣͨͭͤͭͤͦ͝ ͍ ͙͊͒͡Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͯ ˹ ͔͒ͪ͊ͤ͜͡-
͒͊ͻ ͔͔͎͍͒ͯ͊ͤͤ͡Ύ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͪ͜΄͔ͤΈ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͚͒͜ ͭ͊ ͊͘ ͋͊͗͊ͤͤΎͣ 
͔͔͙ͦͣͨͭͤͭͤ͟ͻ ͎͍ͦͪ͊ͤ͜ ͍͙͊͒͡Φ ˽ͦ ͫͯͭ͜Σ ͍͙ͦͤ ͣͦ͗ͯͭΈ ͍͙͙͋ͪ ͙͊ͭ ;͙ ͫ͒͜͡ 
͔͔͎͍͙͒ͯ͊ͭ͡ ͍ ΄ͦ͟͡ ͙͍ ͫ͜ ͍ͫͦ͝ ͍͍͔ͨͦͤͦ͊͗ͤͤΎ ;͙ ͔͔͎͍͙͒ͯ͊ͭ͡ ͔͍ͨͤͯ ͝ͻ ;͙͊ͫͭͤͯ. 

˭ ͤ͜΄͎ͦͦ ͋ͦͯ͟Σ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔ͣͦ͗ ͍͙͍͙ͨ͊ͭ͡ ͤ͊ Ύͫͤ͟͜͜ 
͙͙ͨͦ͊ͤ͘͟͟  ͚͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ΄͙ͦ͟͡Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͍ͤ͊͒͊΄͙ ͋͊ͭΈ͊ͣ͟ ͒ͦͫͭͯͨ ͒ͦ 
ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͒ͦͫΎ͎͔ͤͤͤΎ ͭ͊ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ΄͙ͦ͟͡ 
͔͍͙͒ͪ͗͊ͤͣ ͫͭ͊ͤ͒͊ͪͭ͊ͣΣ ΅ͦ ͙ͫͨͪΎΊ ͝ͻͤΈͦͣͯ ͊ͯ͘͡;͔ͤͤΌ ͒ͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
΄ͦͦ͟͡ΌΦ ˨͔ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ύ ͙ͫͨͪΎΊ Ύ͟ ͺͦͪͣ͊͡Έͤͦͣͯ όͯ;͊ͫͭΈ ͤ͊ ͋ͦͪ͊͘ͻΣ  ͯ
͋͊ͭΈ͍ͫ͟͜Έ͙͟ͻ ͔ͦͣͭͭ͊͟͜ͻύΣ ͭ͊͟ ͜ ͔ͤͺͦͪͣ͊͡Έͤͦͣͯ ͊ͯ͘͡;͔ͤͤΌ ͋͊ͭΈ͍͟͜ 
ό͎͚͋͊ͦ͒ͤ͜͜͡ ͍͔͙ͤͫ͟Σ ͦͤͭͪͦ͟͡Έ ͊͘ ͺ͍͙͙ͤ͊ͤͫͦͣ͜ ͍͙͙ͭͪ͊ͭ͊ͣ ΄͙ͦ͟͡ύΣ ͤ͊ͫ͒ͦͣ͜͟͡ 
;͎ͦͦ ͔ͣͦ͗ ͙ͫͭ͊ͭ ͙͔͙͚ͨͦͫͤ͡ ͦͤͭͪͦ͟͡Έ ͊͘ ͍ͤ͊;͊͡ΈͤͦΌ ͒͜Ύ͡Έͤͫͭ͜Ό ͯ;ͤΎ 
͍͒ͦͣ͊Φ ˻ͪͣ͟͜ ͼΈ͎ͦͦΣ ͍͊ͭͦͤͦͣ͜Ύ ΄͙ͦ͟͡ ͤ͊͒͊Ί ͊͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ͜͜ ͍͙ͦͫͭ͜Σ 
͙͔͒ͪͭͦͪ͊ͣ͟ ΄͙ͦ͟͡ ΄͙ͪ΄͔ ͦͦ͟͡ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ό͚͙ͤ͊ͣ͊ͭΣ ͍͙ͨ͒͜΅͍͙ͯ͊ͭ 
͍͊͟͜͡ͺ͊͜͟ͼ͜ΌΣ ͦͼͤ͜Ό͍͙͊ͭ ͭ͊ ͍͘͜͡ΈͤΎ͙ͭ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͪͦͨͦ͒͘͜͡Ύ͙ͭ ͦ͟΄͙ͭ ͤ͊ 
΄͟͜͡Έͤ͜ ͔͙ͨͦͭͪ͋ύ ͭ͊ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͍ͯͨͪ͊ͤͤ͜͡Ύ ΄ͦͦ͟͡ΌΦ 

˻͒ͤ͜ΊΌ ͘ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͙ͪͫ ͙͔͙ͫͫͭͣ ͎ͦ͊ͤ͒ͫ͡͡Έͦ͟͝ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͊ͤ͊͘͘;͔ͤ͊ 
 ͯͫ ͭ͊ͭͭ͜ но ˴͙ͦͤͫͭͭͯͼ͜͝Σ ς ͼ͔ ͍ͫͦ͋ͦ͒͊ ͍͙ͦͫͭ͜Σ ͭͦ͋ͭͦ ͍ͫͦ͋ͦ͒͊  ͍͍͊ͫͤͯ͊ͤͤ͘͜ ΄͟͜͡ 
ό͙͍͊͒ͣͤͫͭͪ͊ͭͤ͊͜͜ ͍͊ͭͦͤͦͣ͜ΎύΣ ͍ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ όͺ͍ͤ͊ͤͫͦ͊͜ 
͍͊ͭͦͤͦͣ͜Ύύ ͭ͊ ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ͙ͨͪͤͼ͙͍ͨ͜Σ ͤ͊ Ύ͙͟ͻ ͋͊ͯ͘ΊͭΈͫΎ ͍ͤ͊;͊ͤͤΎ 
ό͍͊ͭͦͤͦͣ͜Ύ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜ύΦ  

˹͊ ͨͦ;͊ͭͯ͟ XX ͫͭͦͭͭ͜͡Ύ  ͍˹͔͒ͪ͜ ͊ͤ͒͊͡ͻ  ͔ͯͦͤͭͫͭ͟͟͜ ζ͍͚͙ͤ͜ ΄͟͜͡η ͙͋ͯ͡ 
͊ͨͦ͘;͍͊ͭͦ͊ͤ͟͜ ͍ͫͦ͋ͦ͒͊ ͍͙͊͒͊ͤͤ͟͡Ύ ͭ͊ ͍͊ͭͦͤͦͣ͜Ύ ΄͙ͦ͟͡Φ ˽͙ͦͭ͊͜͟͡  
1970-ͻ ͍ͪͦ͟͜ ͨ ͔͍ͤͦΌ ͣͪͦ͜Ό ͤ ͔ ͔͔ͨͪ͒͋͊;͊͊͡ ͨ ͙ͪͤͼ͙ͨ ͯ͊ ͍ͭͦͤͦͣ͜͝ ΄͙ͦ͟͡Σ ͭ͊ ͘ 
1980 ͪ ͦͯ͟Σ ͎͋͊͊ͭͦ ͺͯͤ͟ͼ͚͜ ͋ͯ͡ ͔͔ͦͨͪ͒͊ͤ ͍ͦ ΄͙ͦ͟͡ ζͦ ͎ͪ͊ͤ͊ͣ ό͍ͦͫͭͤ͜Έͦ͝ύ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝η ͘ ͔ͣͭͦΌ ͙ͫͭͣͯ͡Ό͍͊ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͜  ͯ΄ͦ͊͟͡ͻΦ ˤ͊ͪͭͦ ͔͒ͭ͊͡Έͤ͜΄͔ 
͎ͪͦ͘͡Ύ͙ͤͯͭ ͪͤ͘͜͜ ͍͙͙͒ ͍͚͊ͭͦͤͦͣ͜Φ 

ˢ͙͍͒ͣͤͫͭͪ͊ͭͤ͊͜͜ ͍͊ͭͦͤͦͣ͜Ύ ͤ͊͒͊Ί ͍ͨͪ͊ͦ ͍ͫͭͦͪΌ͍͙͊ͭ ΄͙ͦ͟͡  ͚
͎͍͍͙ͦͪ͊ͤͦͯ͊ͭ͘͜ ͍ͤ͊;͊ͤͤΎΣ ͍͔ͦͫͤͦ͊ͤ ͤ͊ ͔͎͚͙ͪͤ͜͜͡ͻΣ ͔͎͒ͦͦ͜͜͡;͙ͤͻ ͭ͊ ͍ͦͫͭͤ͜͜ͻ 
͔͔ͨͪͦͤ͊ͤͤ͟ΎͻΦ ˹͊͒͊ͤͤΎ ΄ͦ͊ͣ͟͡ ͍ͨͦͤͦ͝ ͍͊ͭͦͤͦͣ͜͝ ͨͦͪͦ͒͗ͯΊ 
͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͎͍ͦͪ͊ͤ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͊͘ Ύͫͭ͟͜Έ ͤ͊͒͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡Σ ΅ͦ 
͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͚͎ͨͦͫͭͤͦͦ͜ ͍͍ͭͯ͊ͤͤ͘͜Ύ ͍ͫͭͦͫͦͤͦ ͙͍ͨͦ͊ͤ͘͟͟͜ 
͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ΄͙ͦ͟͡ ͭ͊ ͍ͤ͊;͊͡Έ͙ͤͻ ͒ͦͫΎ͎͔ͤͤΈ ͯ;͍ͤ͜ ͔ͦͪͣ͊͘͟Σ ͊ ͼ͔Σ Ύ͟ 
͍͍͊͗͊ΊͣͦΣ ͙ͫͨͪΎΊ ͍͙ͪͦͭͯ͘͟ ͔ͦͤͯͪͤ͟͟ͼ͜͝ ͣ͗͜ ͨͦ;͍͙͙͊ͭͦͣ͟ ͭ͊ ͔͔͙ͫͪ͒ͤͣ͜ 
͙͊͊͒͊ͣ͘͟͡ ͍͙ͦͫͭ͜Φ ̒͟ ͍ͫ͒͜;͊ͭΈ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ 
͍͙΅͔͊ͤ͊͘͘;͔ͤ͜ ͨͪͦͼ͔͙ͫ ͍͊͘Ί͔ͣͦ͊͗ͤ͘͜͡Σ ͊ ͔ͫ͊ͣΥ ;͙ͣ ͍͙΅͊ 
͔ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͫͭ͟͟͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͙ͭͣ ͍͙΅͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ 
͍ͤ͊;͊ͤͤΎ ͨͦ͊ͯ͘͟ΌͭΈ ͯ;ͤ͜Σ ΅ͦ ͭ͊ͦ͗͟ ͍͙ͻ͙ͦ͒ͭΈ ͘͜ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͎ͤͦͦ 
ͫͭ͊ͭͯͫͯ ͋͊ͭΈ͍͟͜Φ  
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ˢ͍ͭͦͤͦͣ͜Ύ ͣͫͭͯ͘͜ ͍ͤ͊;͊ͤͤΎΦ ˿͍ͦ͋ͦ͒͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͦͤ͊͘;͊ΊΣ 
΅ͦ ͙͍͙ͨͪ͊ͭͤͣ ΄ͦ͊ͣ͟͡ ͤ͊͒͊ΊͭΈͫΎ ͍͙͋ͪ͜ ͣͫͭͯ͘͜ ͭ͊ ͫͨͦͫͦ͋ͯ ͍ͤ͊;͊ͤͤΎΦ 
˨͙͔ͪͭͦͪͯ͟ ΄͙ͦ͟͡ ͤ͊͒͊ΊͭΈͫΎ ͍ͨͦͤ͊ ͍͊ͭͦͤͦͣ͜Ύ ͨ͒͜ ;͊ͫ ͫ͊͒͊ͤͤ͟͡Ύ ͤ͊ ͍;͊͡Έͤͦ͝ 
͎͙ͨͪͦͪ͊ͣΣ ͍͙ͤ͊͘;͔ͤͤ͜ ͍͙͒ͦ͒͊ͭͦ͟ͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͊ ͭ͊ͦ͗͟ ͍͍͔ͫͭ͊ͤͦͤͤ͜͡ 
͟͜͡Έͦͫͭ͟͜ ͎͙ͦ͒ͤ ͤ͊ ͍ͦ͋ͦΩΎ͍ͦ͘͟͜ ͭ͊ ͍͒ͦ͒͊ͭͦ͟͜ ͔͔͙ͨͪ͒ͣͭΤ Ί͙͙͒ͤͣ 
͔͔ͦ͋ͣ͗ͤͤΎͣ ͭ͊ͦ͟͝ ͍͙ͫͦ͋ͦ͒ Ί ͍͍͔͙͚ͫͭ͊ͤͦͤ͡ ͊ͦͤͦͣ͘͟ ͣͤͣͯͣ͜͜ ΅ͦͪ͜;͙ͤͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͒ͤ͜Φ 

͍̅ͤ͊ͤͫͦ͊͜ ͍͊ͭͦͤͦͣ͜ΎΦ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍͙ͦͫͭ͜Σ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͙ͤ͊ͯ͟ 
ͺͤ͊ͤͫͯ͜Ί ͍ͦͫͭͤ͜͜ ͍͙͙ͭͪ͊ͭΦ ˭͎͒ͤͦ͜ ͘͜ ͔ͫͭ͊ͭͭΌ но ˴͙ͦͤͫͭͭͯͼ͜͝Σ ζͯͫ ͜ ͍ͦͫͭͤ͜͜ 
͙͊͊͒͘͟͡ ς ͔͍͒ͪ͗͊ͤ͜ ;͙ ͙͍ͨͪ͊ͭͤ͜ ς ͙ͦͭͪͣͯΌͭΈ ͍͔ͦ͒ͤ͊ͦ͟ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͒͜ 
ͯͪΎ͒ͯη ώ6ϐΦ ͔̇ ͦͤ͊͘;͊ΊΣ ΅ͦ ͯͪΎ͍͒ͦ͜ ͍͙͙ͭͪ͊ͭ ͤ͊ ͔͍͒ͪ͗͊ͤͯ ͍ͦͫͭͯ͜ ͍͒ͦͪͤ͜ΌΌͭΈ 
͍͙ͭͪ͊ͭ͊ͣ ͤ͊ ͙͍ͨͪ͊ͭͤͯ ͍ͦͫͭͯ͜Φ  

˽ͦ;͙ͤ͊Ό;͙ ͘ мффо ͪͦͯ͟ ͋ͯͦ͡ ͍͔͊ͨͪͦ͊͒͗ͤͦ͘ ͺͦͪͣͯ͡Έ͔ͤ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΣ ͔ͦͪͣ͊͘͟ ͺ͍͔ͤ͊ͤͫͦ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͯ ͺͦͪͣ͜ ζΊ͙͒ͤͦ͝ ͙ͫͯͣ ͍͙ͭͪ͊ͭη ό͎͊ͤ͡Φ lumpsum financingύ ͤ͊ 
ͨͪͦͺ͔͚ͫͤͯ͜ ͍͙ͦͫͭ͜ ͭ͊ ͍ͦͫͭͯ͜ ͒͡Ύ ͙͒ͦͪͦͫ͡ͻΣ ͊ ͘ мффс ͪͦͯ͟ ς ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜Φ 
́͊͊͟ ͺͦͪͣ͊ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͦͤ͊͘;͊ΊΣ ΅ͦ ͤ͊ͪ͊ͻ͍ͦ͊ͤ͊ ͍͒͜ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜Σ 
ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͙ͤ͊ͯ͟ ͫͯͣ͊ ͦ͟΄͍ͭ͜ ͫͨͪΎ͍ͣͦͯΊͭΈͫΎ ͤ͊ ͣͯͤ͜ͼ͙ͨ͊͡Έ͙͚ͤ ͍͔ͪͤ͜Έ ͒͡Ύ 
͙ͨͦͪͭͭ͟Ύ ͍ͦͫͭͤ͜͜ͻ ͍͙ͭͪ͊ͭ ͣͫͭ͊͜Σ ͒͊͜͡ ͣͯͤ͜ͼ͙ͨ͊͡Έ͙͚ͤ ͎ͦͪ͊ͤ ͍͙ͦͫͭ͜ ͚ͫ͊ͣͦͫͭͤͦ͜ 
ͪͦͨͦ͒͘͜͡ΎΊ Ί͙͒ͤͯ ͫͯͣͯ ͦ͟΄͍ͭ͜ ͣ͗͜ ΄͙ͦ͊ͣ͟͡ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͝ͻͤ͜ͻ ͔ͨͦͭͪ͋Φ 
 ˭ͦ ͎͒ͤͦͦ ͋ͦͯ͟Σ ͼ͔ ͍͒ͦͦ͘͡ΎΊ ˸͔͍ͤͫͭͪͫͭͯ͜͜ ͍͙ͦͫͭ͜Σ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͙ͤ͊ͯ͟ 
͔ͺ͔͙͍ͭͤ͟͜΄͔ ͍͙ͨ͊ͤͯ͊ͭ͡ ͍͙͙͒͊ͭ͟ ͤ͊ ͍ͦͫͭͯ͜Σ ͘ ͤ͜΄͎ͦͦ ͋ͦͯ͟Σ ΄ͦ͊ͣ͟͡ ͤ͊͒͊ΊͭΈͫΎ 
͋͜͡Έ΄͔ ͍͊ͭͦͤͦͣ͜͝ ώ10, 555ς572].  

˨͔ͼ͔ͤͭͪ͊͊͘͜͡ͼ͚ͤ͊͜ ͺͦͪͣ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ  ͍˹͔͒ͪ͊ͤ͒͊͜͡ͻ ͍͔͙ͯͭͪ͒͊ͫ͡Ύ ΅͔ 
ͤ͊ ͨͦ;͊ͭͯ͟ ͙͎ͣͤͯͦͦ͡ ͫͭͦͭͭ͜͡Ύ ͘͜ ͙͚ͨͪͤΎͭͭΎͣ ˴͙ͦͤͫͭͭͯͼ͜͝ ͍ мфмт ͪͦͼ͜Σ Ύ͊͟ 
͔͔ͨͪ͒͋͊;͊͊͡ ͍͔ͫͭͦͪͤͤΎ ͔͔͎ͦͣͨͭͤͭͤͦͦ͟ ͎ͦͪ͊ͤͯ όͤ͒͜Φ bevoegd gezagύ ͤ͊ ͍ͪͤ͜͜ 
΄͙ͦ͟͡Φ ̂ ͫͺ͔ͪ͜ ͍͍͔ͨͦͤͦ͊͗ͤΈ ͔͔͎ͦͣͨͭͤͭͤͦͦ͟ ͎ͦͪ͊ͤͯ ͍ͯͨͪ͊ͤͤ͜͡Ύ ΄͙ͦ͊ͣ͟͡ 
ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͭ͊͟͜ ͍͙͍͊͗͜͡ ͺͯͤ͟ͼ͜͝Σ Ύ͟ ͤ͊ ͒͊ͤͤΎ ͦ͟΄͍ͭ͜ ͤ͊ ͔ͫͨͯ͊ͭ͊͟͡ͼ͚ͤ͜͜ 
͍͙͙ͭͪ͊ͭ  ͚ ͦ͟΄͍ͭ͜ ͒͡Ύ ͙ͦͨ͊ͭ͡ ͨͪ͊ͼ͜ ͔ͨͪͫͦͤ͊ͯ͡ ΄͙ͦ͟͡Σ ͍͔͔͊ͭͪ͒͗ͤͤ͘Ύ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡Σ ͍͙ͪ͜΄͔ͤͤΎ ͍͙͊͒ͪͦ͟ͻ ͙ͨͭ͊ͤΈ ό͙ͨͪͤ͊͘;͔ͤͤΎ ͊͋ͦ 
͍͘͜͡Έ͔ͤͤͤΎ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ύ ͭ͊ ͙͚ͨͪͤΎͭͭΎ ͯ;͍ͤ͜ ͒ͦ ΄͙ͦ͟͡Φ ́ͦ͋ͭͦΣ 
͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ύ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͪ͜΄͔ͤΈ ͔͔ͨͪͻ͙ͦ͒ͭΈ ͤ͊ ͍͔ͪͤ͜Έ ΄͙ͦ͟͡Σ ΅ͦ 
͙ͫͨͪΎΊ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍͙ͦͫͭ͜ ͭ͊ Ύͦͫͭ͟͜ ͤ͊͒͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡Φ 

̂ͪ͊ͤͫ͟͝Έ͊͟ ͗ ͙͔ͫͫͭͣ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ ΄ͦͦ͟͡ΌΣ ͍͙ͤ͊ͨ͊͟Σ Ί 
ͼ͔͍ͤͭͪ͊ͦ͊ͤͦ͘͜͡ΌΣ ͭͦ͋ͭͦ ͍͙͍͊͗͜͡ ͪ͜΄͔ͤͤΎΣ ΅ͦ ͫͭͦͫͯΌͭΈͫΎ ͍ͦͫͭͤ͜Έ͎ͦͦ 
͔͔͔ͣͤ͒͗ͣͤͭͯΣ ͤ͊͒ͻͦ͒ΎͭΈ ͘ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͭ͊ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝Φ ˽͔ͪͦͭΣ ͍ 
͍ͯͣͦ͊ͻ ͙͍͙ͪͤͦ͟ͻ ͍͙͒ͤͦͫͤ͜ ΄ͦ͊͟͡ ͍͙ͨͦͤͤ͊ ͍͙͊͒͊ͨͭͯ͊ͭͫΎ ͒ͦ ͍͙͎ͣͦ 
͙͍ͫͨͦ͗͊;͍͜ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡ όͯ;͍ͤ͜ ͭ͊ ͝ͻͤ͜ͻ ͋͊ͭΈ͍͟͜ύΣ ͫ͊ͣ͊ ͍͙ͪ͜΄͍͙ͯ͊ͭ ΅ͦ ͔͋ͯ͒ 
ͪ͊͟΅͔ ͜ Ύ͙ͣ͟ ;͙ͤͦͣ ͙͙ͯ͒ͦͫͦͤ͊ͭ͟͡ Ύͫͭ͟͜Έ ͤ͊͒͊ͤͤΎ ͍͙ͦͫͭ͜Σ ΅ͦ͋ ͙͙ͯͭͪͣ͊ͭ 
͔͙ͨͪͫͭ͗ͤͫͭ͜Έ  ͔ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͫͭ͜͟͟͜Έ ͔͔ͫͪ͒ ͤ͜΄͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 
̉͊ͫΣ ͙ͦ͟͡ ζ͎ͦͪͯ͘ ͒ͦ ͙ͤͯ͘η ͣͦ͗ͤ͊ ͋ͯͦ͡ ͔͔͍͙ͨͪ͒͊͊ͭ ͍͍͙͊͘͟͜͟ ͭ͊ 
ͪͦͨͦͪ͘Ύ͔͒͗ͤͤΎΣ ͊ ͙͔͒ͪͭͦͪ͟ ͊͊͒ͯ͘͟͡ ͍͙ͦͫͭ͜ ͔ͤ ͍ͣ͊ ͍ͨͪ͊͊ ͤ͊ ͋ͯ͒Έ-Ύ͙͚͟ 
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ͨͪͦΎ͍ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜  ͚͍ ͒͜ͻ͙͔ͤͤ͡Ύ ͍͒͜ ͍ͫͭ͊ͤ͒͊ͪͭ͜Σ ͯ͗ ͔ ͍͒͊ͤͦ ͙͍ͣͤͯΦ ˭͎͒ͤͦ͜ ͘͜ 
͔ͨͪͦͭͦͣ͟ ˹͊ͼͦͤ͊͜͡Έͤͦ͝ ͔͎ͫͭͪ͊ͭ͜͝ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͤ͊  
2012ςнлнм ͙ͪͦ͟Σ ζͫΈ͎ͦͦ͒ͤ͜ ͫͤͯ͜Ί ͎ͤ͊͊͡Έͤ͊ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͙͙͒ͦͫ͒ͭ͜͡ ͙ͨͭ͊ͤͤΎ 
ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝κ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͫͣ͊͜ ͙͔͙ͨ͒ͫͫͭͣ͊ͣ͜ ͍͙ͦͫͭ͜Σ ΅ͦ 
ͣ͊Ί ͚͒ͫͤ͘͜Ό͍͙͊ͭͫΎ ͍ ͍ͯͣͦ͊ͻ ͔͒ͺ͜ͼ͙ͭͯ ͋Ό͔͙͒͗ͭͤͻ ͦ͟΄͍ͭ͜ ͤ͊ ͝͝ ͙ͯͭͪͣ͊ͤͤΎ  ͚
͔͔ͨͪ͒͋͊;͙͊ͭ ͨͦ͒͊͡Έ΄͔ ͔ͣͤ͘΄͔ͤͤΎ ͟͜͡Έͦͫͭ͟͜ ͼ͔ͤͭͪ͊͡Έ͙ͤͻ ͎͍ͦͪ͊ͤ͜ 
͍͙͍ͦͤ͊͟;ͦ͝ ͍͙͊͒͡Σ ͙ͫͭͪͯͭͯͪͤ͟ͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͔͙ͦͪͣ͟ͻ ͙͔ͨ͒ͫͫͭͣ͜ ͍͙ͦͫͭ͜Σ ͘ 
͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͜ ͤ͊͒͊ͤͤΎ ͍͊ͭͦͤͦͣ͜͝ ͔͙ͦͪͣͣ͟ ͝͝ ͙͔ͨ͒ͫͫͭͣ͊ͣ͜Σ ͙ͫͭͪͯͭͯͪͤͣ͟ 
ͨ͒ͪͦ͒͊ͣ͘͜͜͡ ς ͘  ͤ͜΄͎ͦͦη ώоϐΦ 

˹͔ͫͭ͊͋͜͡Έͤͫͭ͜Έ ͔͙ͦͤͦͣ͟͜͟ ͍ ̂ͪ͊ͤ͟͜͝Σ ͍͊͗͟͜ ͙ͨͦͭ͜͡;ͤ͊  ͚͔͎͒ͣͦͪ͊ͺ͜;ͤ͜ 
͙ͫͭͯ͊ͼ͜͝Σ ͔ͤͫͭ͊;͊ ͺ͍͙ͤ͊ͤͫͦ͜ͻΣ ͔ͦͤͦͣ͟͜;͙ͤͻΣ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ  ͔ͣ͊ͭͪ͊͜͜͡Έ͙ͤͻ 
͔͍ͪͫͯͪͫ͜ ͯ ΄ͦ͟͜͡ ͯ͘ ͍ͣͦ͡ΌΌͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͭ͊ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ 
͍ͫ͜Ί͝ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜ΌΦ ͍̉͊ͫͭͦͦ͟ ͼ͜ ͔͙ͨͪͦ͋ͣ͡ ͣͦ͗ͤ͊ ͍͙ͪ͜΄͙͙ͭ 
͍͊͒͘Ύ͙͟ ͨͦ΄͙͔ͪͤͤΌ ͨͪͦͼ͔͍ͫ͜ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜͝ ͍ ͍ͦͫͭ͜͜Σ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ͭ͊ 
͔͎ͤͭͪ͊͜ͼ͜͝  ͍ ͍ͦͤ͘͜΄͚ͤ͜ ͍͚ͦͫͭͤ͜͜ ͙ͪͤͦ͟ ͨͪ͊ͼ͜Φ ̒͟ ͊ͤ͊͘͘;͊Ί ͍͙͚ͤ͊ͯͦ͟ 
͍͙ͫͨͪͦ͋ͭͤ͜͜͟ ˨͔͍ͪ͗͊ͤͦ͝ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙͋͋ͦͭ͜͜͟͡ ͙̂ͪ͊ͤ͟͝ 
ͣ͜Φ ʕ Φ ˻ Φ ˿ ͯͻ͙ͦͣͤͫ͡Έ͎ͦͦ͟ ˾͊ͫ͊͝ ˥͍͙͊ͪ͡Ό͟Σ ζ˽ͪͦͼ͔͙ͫ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝Σ 
ͤ͜ͺ͙ͦͪͣ͊ͭ͊͘ͼ͜͝Σ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜͝Σ ͎ͯͣ͊ͤ͊͘͜ͼ͜͝Σ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙͍͙ͪͤͦ͟ͻ 
͍͙͒ͤͦͫͤ͜ Ί ;͙͙͙ͤͤ͊ͣ͟ ͎͙͎͋ͦͦͦ͟͡ ͍͔ͦͤͦͤͤ͡Ύ ͣͫͭͯ͘͜ ͚ ͙ͫͭͪͯͭͯͪ͟ ͒͜Ύ͡Έͤͦͫͭ͜ 
͍ͫ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͙ͤͫͭͭͯ͜ͼ͚͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡η ώмϐΦ ˻͒ͤ͜ΊΌ 
͘ ͔͔ͭͤ͒ͤͼ͚͜ ͍ ͍ͦͫͭ͜͜  ͍ͫͯ;͊ͫ ͤͦͣͯ ͎ͦ͋͊͊͘͜͡͡ͼ͚ͤͦͣͯ͜ ͍ͫͭ͜͜ Ί ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ 
͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͺͦͪͣ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝ ͭ͊ ͤ͊͒͊ͤͤΎ ͍͊ͭͦͤͦͣ͜͝ ΄ͦ͊ͣ͟͡Φ ˿͔͊ͣ 
ͭͦͣͯΣ ͍͍͊͗͊Ίͣͦ ͊͘ ͒ͦͼ͜͡Έ͔ͤ ͍͙͙ͦͤͦͭ ͺ͙ͦͪͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜ΌΣ 
ͦͤ͊͘;͙͍΄͙ ͦͦ͟͡ ͪ͜΄͔ͤΈΣ Ύ͟͜ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͔͔͎͍͒ͦ͊ͤ͜͡ ͙͔͒ͪͭͦͪͯ͟ ΄͙ͦ͟͡ ͘ 
͔ͣͭͦΌ ͚͔͒ͫͤͤͤ͘͜Ύ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͤ͊ ͣͫ͜ͼΎͻΦ 

˨ͦ ͍͙ͦͫͤͦͤͻ ͔ͨͪͦ͋ͣ͡ ͙͔͙ͫͫͭͣ ΄͟͜͡Έ͎ͤͦͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ ̂ͪ͊ͤ͟͜͝ ͫ͒͜͡ 
͍͔͙͒ͤͫͭ͜Υ ͍ͦͪͯͣͨͦ͊ͤͫͭ͟͜Έ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ ͔͔͔ͤͤ͊͗ͤ͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
ͺ͍͙ͤ͊ͤͫͦ͜ͻ  ͜ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͔͍ͪͫͯͪͫ͜Τ ͼ͔͍ͤͭͪ͊ͦ͊ͤ͊͘͜͡ ͔ͣͦ͒͡Έ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ 
͍͒ͫͯͭͤͫͭ͜͜Έ ͍͊ͭͦͤͦͣ͜͝Σ ΅ͦ ͨͪͦΎ͍͡ΎΊͭΈͫΎ  ͍͋Όͪͦͪ͊ͭ͟͜͝Σ ͚͍͊ͦͣͯ͘ ζ͔͍ͨ͊ͨͪͦͦͣͯη 
ͦͤͭͪͦ͟͜͡Τ ͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ ͔͒ͣͦͪ͊ͭ͟͜͝Σ ͫͦͼ͊͜͡Έͤͦ͝ ͍ͭͤͦͫͭ͘͜͜Σ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ 
͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍ͤͤͦ͊͜ͼ͚͜ ͍ ͍ͦͫͭ͜͜  ͚͙͍ͣͦ͗ͦͫͭ͜͡ ΄͙ͦ͟͡ ͙͙ͦ͋ͪ͊ͭ ͍ͤ͊;͊͡Έͤ͜ 
͎͙ͨͪͦͪ͊ͣΣ ;͊ͫ ͤ͊ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͔͔͙ͨͪ͒ͣͭ͊ͣ ͭ͊ ͍ͤ͊;͊͡Έͤ͜ ͨ͒ͪͯ͜;͙͙ͤ͟Φ ̂ 
͚͒ͫͤͦͫͭ͜͜ ͎͋͊͊ͭͦ ͚͒͜ ͔ͤ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͊ͦͤͦ͒͊͘͟;͚͜ ͋͊͘͜ ͭ͊ 
͙ͦͤͫͭͭͯ͟ͼ͚͙ͤͣ͜ ͤͦͪͣ͊ͣΦ ˨͡Ύ ͔ͯͫͯͤͤͤΎ ͼ͜Ί͝ ͔͍͍ͤ͒ͨͦ͒ͤͦͫͭ͜͜͜ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͍͙͙͒ͦͫͦͤ͊ͭ͟͡ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦͯ ͋͊ͯ͘ ͒͡Ύ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό ͊͋ͦ 
͍͙͙͊ͨͪͦ͊͒ͭ͘ ͺ͍͙͚ͤ͊ͤͫͦ͜ ΄ͭͪ͊ͺ ͊͘ ͔͍͙ͤͦͤ͊ͤͤ͟Ύ ͼ͙ͻ ͤͦͪͣΦ  

ˤ͙͍͊͗ͦ͡ ͭ͊ͦ͗͟ ͍͙͊͊ͭ͘͟ ͤ͊ ͔ͭΣ ΅ͦ ͍ ̂ͪ͊ͤ͟͜͝ ͫͤͯ͜Ί ͔ͨͪͦ͋ͣ͊͡ 
͔ͤ͒ͦͫͭ͊ͭͤΈͦ͝ ͯ;͊ͫͭ͜ ͋͊ͭΈ͍͟͜ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ΄ͦͦ͟͡ΌΣ ͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ ͊ͯ͘͡;͔ͤͤΎ 
͎͙ͪͦͣ͊͒Σ ͍͔͍ͤͫͭͦͪ͜͜  ͔͚ͫͭ͜͟ͻ͔͍ͦ͒ͪ͜͡ ό͊͘ͼ͍͔͙͊ͤ͜͟͡ͻ ͦͫ͋͜ύΦ ́ͦͣͯΣ ͔ͤͦ͋ͻ͒ͤͦ͜ 
ͫͨͪΎ͍͙ͣͯ͊ͭ ͙ͯͫ͘͡͡Ύ ͤ͊ ͙͍͔ͨͪ͊͋ͤͤ͡Ύ ͋͊ͭΈ͍͟͜ ͭ͊ ͎͙ͪͦͣ͊͒ ͒ͦ ͝ͻͤΈͦ͝ ͯ;͊ͫͭ͜ ͯ 
ͨͪͦͼ͔ͫ͊ͻ ΄͙ͦ͟͡Σ ͊ ͭ͊ͦ͗͟ ͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ  ͙͍͔͚ͣͦ͗ͦͫͭ͜͡ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ 
͍͙ͪ͜΄͔ͤͤ͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͙ͨͭ͊ͤΈΣ ͊ͯ͘͡;͊Ό;͙ ͒ͦ ͙͍͊ͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ 
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΄͟͜͡Έͤͦ͝ ͙ͪ͊͒ ͭ͊ ͋͊ͭΈ͍ͫ͟͜Έ͎ͦͦ͟ ͔ͦͣͭͭͯ͟͜Φ ˹͔ͦ͋ͻ͒ͤͦ͜ ;ͭͦ͜͟ ͍͙ͤ͊͘;͙͙ͭ ͭ͊ 
͍͍͙͙ͫͭ͊ͤͦͭ ͍ͨͪ͊͊ ͭ͊ ͍ͦ͋ͦΩΎ͙͘͟ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͋͊ͭΈ͍ͫ͟͜Έ͙͟ͻ ͦ͋ΩΊ͒ͤ͊ͤΈΣ 
͙ͫͭͣͯ͡Ό͍͙͊ͭ ͭ͊ ͙ͫͨͪΎ͙ͭ ͍͊ͫͤͯ͊ͤͤ͘Ό ͋͊ͭΈ͍ͫ͟͜Έ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ Ύ͟ ͤ͊ 
ͣͫ͜ͼ͔͍ͦͣͯΣ ͭ͊͟ ͜ ͦ͋͊ͫͤͦͣͯ͡ ͭ͊ ͔͍͒ͪ͗͊ͤͦͣͯ ͍ͪͤ͜Ύͻ ό͍͒ͦͫ͒͜ ̅ͪ͊ͤͼ͜͝ύΦ ˣ͊ͭΈ͙͟ 
͍͙ͨͦͤͤ͜ ͙ͣ͊ͭ ͒ͦͫͭͯͨ ͒ͦ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ Ύͫͭ͟͜Έ ͤ͊͒͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡ ͯ 
͚ͦ͗ͤ͟͜ ͍͚ͦͫͭͤ͜͜ ͍ͯͫͭ͊ͤͦ͜ ͒͡Ύ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͋ͦͪͯ ͚ͤ͊ͪ͊͟΅ͦ͝ ΄͙ͦ͟͡Φ  

˹͊ͫͭͯͨͤ͊ ͙ͭ͊͋͡ͼΎ ͍ͨ͒ͫͯͣͦͯ͜Ί ͍͙΅͔͊ͤ͊͘͘;͔ͤ͜ ͔͙ͨͪͦ͋ͣ͡ ͙͔͙ͫͫͭͣ 
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό ͍ ̂ͪ͊ͤ͟͜͝ ͭ͊ ΄͡Ύͻ͙ ͝ͻͤΈ͎ͦͦ ͍͙ͪ͜΄͔ͤͤΎΥ 

͙́͊͋͡ͼΎ м  
˾͍ͦ͘ΩΎ͊ͤͤ͘Ύ ͔ͨͪͦ͋ͣ͡ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ΄͙ͦ͊ͣ͟͡ ͍ ̂ͪ͊ͤ͟͜͝ ό͍͊ͭͦͪύ 

˽͔͙ͪͦ͋ͣ͡ ̊͡Ύͻ͙ ͍͙ͪ͜΄͔ͤͤΎ 
˴͍ͦͪͯͣͨͦ͊ͤͫͭ͜Έ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ 

͔͔͔ͤͤ͊͗ͤ͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͺ͍͙ͤ͊ͤͫͦ͜ͻ  ͜
͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͔͍ͪͫͯͪͫ͜Τ ͼ͔͍ͤͭͪ͊ͦ͊ͤ͊͘͜͡ 
͔ͣͦ͒͡Έ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͍͒ͫͯͭͤͫͭ͜͜Έ ͍͊ͭͦͤͦͣ͜͝Σ 
΅ͦ ͨͪͦΎ͍͡ΎΊͭΈͫΎ  ͍ ͋Όͪͦͪ͊ͭ͟͜͝Σ ͚͍͊ͦͣͯ͘ 
ζ͔͍ͨ͊ͨͪͦͦͣͯη ͦͤͭͪͦ͟͜͡Τ ͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ 
͔͒ͣͦͪ͊ͭ͟͜͝Σ ͫͦͼ͊͜͡Έͤͦ͝ ͍ͭͤͦͫͭ͘͜͜Σ ͎͍ͦͭͦͤͦͫͭ͜ 
͒ͦ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍ͤͤͦ͊͜ͼ͚͜ ͍ ͍ͦͫͭ͜͜  ͚
͙͍ͣͦ͗ͦͫͭ͜͡ ΄͙ͦ͟͡ ͙͙ͦ͋ͪ͊ͭ ͍ͤ͊;͊͡Έͤ͜ 
͎͙ͨͪͦͪ͊ͣΣ ;͊ͫ ͤ͊ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͔͔͙ͨͪ͒ͣͭ͊ͣ 
ͭ͊ ͍ͤ͊;͊͡Έͤ͜ ͨ͒ͪͯ͜;͙͙ͤ͟ 

͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͨͪͦͼ͔͍ͫ͜ 
͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝Σ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜͝ ͍ ͍ͦͫͭ͜͜Σ 
͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ͭ͊ ͔͎ͤͭͪ͊͜ͼ͜͝ 

 

˹͔͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͘͜ ͙͍ͤͦͪͣ͊ͭͤͦ-
͍͍͙͙ͨͪ͊ͦͣ ͭ͊ ͙ͦͤͫͭͭͯ͟ͼ͚͙͙ͤͣ͜ ͙ͤͦͪͣ͊ͣ 

͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͙͍ͤͦͪͣ͊ͭͤͦ-
͍͍ͨͪ͊ͦͦ͝ ͙͋͊͘ ͭ͊ ͙ͦͤͫͭͭͯ͟ͼ͚͙ͤ͜ͻ ͤͦͪͣ 

͔ͤ͒ͦͫͭ͊ͭͤΈͦ͝ ͯ;͊ͫͭ͜ ͋͊ͭΈ͍͟͜ ͍ 
͍ͯͨͪ͊ͤͤ͜͜͡ ΄ͦͦ͟͡ΌΣ ͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ 
͊ͯ͘͡;͔ͤͤΎ ͎͙ͪͦͣ͊͒Σ ͍͔͍ͤͫͭͦͪ͜͜  ͜
͊͘ͼ͍͔͙͊ͤ͜͟͡ͻ ͦͫ͋͜  

͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ ͙͍͊ͭͤͦ͟͝ ͯ;͊ͫͭ͜ 
͋͊ͭΈ͍͟͜  ͜ ͎͙ͪͦͣ͊͒ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ΄ͦͦ͟͡Ό 
;͔͔ͪ͘ ͯ;͊ͫͭΈ ͯ ͪ͊͒͜ ΄͙ͦ͟͡ ͭ͊ ͋͊ͭΈ͍ͫ͟͜Έ͙͟ͻ 
͔ͦͣͭͭ͊͟͜ͻ 

 

ˤ͙͍͙ͫͤͦ͟Φ ˤ͍͊͗͊ΊͣͦΣ ΅ͦ ͨͪͦͼ͔͙ͫ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝ ͭ͊ ͤ͊͒͊ͤͤΎ ͋͜͡Έ΄ͦ͝ 
͍͊ͭͦͤͦͣ͜͝ ͙͔͒ͪͭͦͪ͊ͣ͟ ΄͙ͦ͟͡ ͒ͦͨͦͣͦ͗ͯͭΈ ͙ͯͫͯͤͯͭ ͔͙ͨͪͦ͋ͣ͡ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
ͫͯ;͊ͫͤͦΌ ͙͔ͫͫͭͣͦΌ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Φ 

˻͔ͭ͗Σ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͪͦͨͦͤͯΊ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͒ͦͫ͒ͯ͜ 
˹͔͍͒ͪ͊ͤ͒͜͜͡ ͒͡Ύ ͨͦͨ͜͡΄͔ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ΄͟͜͡Έ͎ͤͦͦ 
͔͔͔ͣͤ͒͗ͣͤͭͯ ΄͡Ύͻͦͣ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͨͪͦͼ͔͍ͫ͜ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝Σ 
͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜͝ ͍ ͍ͦͫͭ͜͜Σ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ͭ͊ ͔͎ͤͭͪ͊͜ͼ͜͝Τ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύͣ 
͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦͦ͝ ͙͋͊͘ ͭ͊ ͙ͦͤͫͭͭͯ͟ͼ͚͙ͤ͜ͻ ͤͦͪͣΤ ͍͔ͫͭͦͪͤͤΎͣ ͍ͯͣͦ ͒͡Ύ 
͙͍͊ͭͤͦ͟͝ ͯ;͊ͫͭ͜ ͋͊ͭΈ͍͟͜  ͎͙ͪͦͣ͊͒͜ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ΄ͦͦ͟͡Ό ;͔͔ͪ͘ ͯ;͊ͫͭΈ ͯ ͪ͊͒͜ 
΄͙ͦ͟͡ ͭ͊ ͋͊ͭΈ͍ͫ͟͜Έ͙͟ͻ ͔ͦͣͭͭ͊͟͜ͻΦ  
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SUMMARY 
Boichenko K. The possibilities of Dutch experience using for modernization of state 

school management system in Ukraine. 
The article deals with the comparative analysis of the Dutch and Ukrainian processes 

in educational management system in order to define the best practices and 
recommendations for modernization of Ukrainian school management. The system of 
education in Ukraine lacks for change; it requires a new way of thinking and behaving. 
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¢ƘŜ ŀǳǘƘƻǊ ŀƴŀƭȅȊŜǎ ǎǳŎƘ ƴƻǘƛƻƴǎ ŀǎ ζŎƘŀƴƎŜηΣ ζƛƴƴƻǾŀǘƛƻƴηΣ ζŜŘǳŎŀǘƛƻƴŀƭ ŎƘŀƴƎŜηΣ 
ζƳƻŘŜǊƴƛȊŀǘƛƻƴ ƻŦ ŜŘǳŎŀǘƛƻƴηΦ ¢ƘŜ ŀǳǘƘƻǊ ƻŦŦŜǊǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ƳƻŘŜǊƴƛȊŀǘƛƻƴ ƻŦ 
school management, which lies in transition from the old forms and methods of 
management to new, contemporary and innovative ones; dynamic, controlled and qualitative 
improvement in educational management.  

It is stated that high quality results of the Dutch education are reached mainly 
because of the long history of decentralized model in educational management together with 
a lot of freedom and autonomy given to schools. Under the article 23 of the Dutch 
Constitution it is mentioned that the key feature of education in the Netherlands is freedom: 
1) to found schools and determine school philosophy (administrative autonomy); 2) to 
organize the teaching process and determine the principles of education (curriculum 
autonomy); 3) to administer funds (financial autonomy). 

The article shows another peculiar feature of the Dutch education system, which is 
decentralization that has been clearly felt over the last twenty years. This tendency is 
regarded to be positive, because it facilitates democratic approach to distribution of 
administrative functions from the central government to local authorities, from local 
authorities to directors who know best what their school needs. At the same time attention is 
paid to school funding and parental involvement in decision-making. Unlike in Ukraine, the 
educational management in the Netherlands is more democratic; the system of education is 
more open to the participation of society in educational decision-making. 

The article highlights the main problems and weaknesses of the Ukrainian 
educational management system processes such as: corruption in the educational system, 
the inappropriate usage of financial and material resources; centralisation, a lack of school 
autonomy which results in an overload of bureaucracy and excess of control; the lack of 
democracy, social accountability, readiness for innovations in education and school 
independence in choosing programs, curricula and books; insufficient parental participation, 
community involvement in school management. The solutions to these problems, possibilities 
to use the best examples of educational management experience of the Netherlands in order 
to improve the Ukrainian system of educational management are offered. 

Key words: change, modernization of school management system, school 
management, decentralization, freedom in education, administrative autonomy, financial 
autonomy, curriculum autonomy. 
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͙ͨͭ͊ͤΈ ͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͍ ͎̂ͦͪ΅͙ͤ͜ ͙͍ͨͪͫΎ͙͙ͭ͡ ͍ͫͦ͝ ͨͪ͊ͼ͜ .̐ x ͦͪ͊͟;Σ 
ˤΦ ˥ ͚ͦͣͦͤ͊Σ ˱Φ ˴ ͔͔͔ͪͫͭͤΈΣ ˸Φ ˶ ͔͍ͪͤ͜ͼΣ ˯Φ ˸ ͫ͜Σ ˤΦ ˿ ͎͊͊ͪ͒͊ ͭ͊ ͤ͜Φ ˨͔ͦͫ͒͗ͤͤ͜͡ΎΣ 
͙͍ͨͪͫΎ;͔͎ͤͦͦ ͍͙͍;͔ͤͤΌ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍;͙͔͍ͭ͜͡ ͔ͤ ͍͙ͨͪͦͦ͒ͦͫ͡ΎΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙͍͙͙ͫͭͭ͜͡ ͙ͫͭͦͪ͜;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͍ ͎̂ͦͪ΅͙ͤ͜Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˨͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͍͍͙͊ͫͭͦͫͦͯ͊ͫ͘͡Ύ ͭ͊͟͜ ͔͙ͣͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͙͔͙͚ͫͫͭͣͤ ͊ͤ͊͘͜͡ ͺͦͫͦ͜͡ͺͫΈͦ͟͝Σ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͍͙͍;͔ͤͤΎ ͚ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ 
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜Σ ͔͔͙͍͙͚ͪͭͪͦͫͨͭͤ͟Σ ͎ͦͦ͜͟͡-͙͔͙͚ͫͫͭͣͤ ͊ͤ͊͘͜͡ 
ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͙ͤͻ ͊ͫ͊͒͘ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͍ 
͙ͫͭͦͪ͜;ͤͦͣͯ ͨͦͫͭͯͨ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˿͍͔ͭ͊ͤͦͤͤ͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍;͙͔͍ͭ͜͡ ͍ ͎̂ͦͪ΅͙ͤ͜ ͣͦ͗ͤ͊ ͙͙ͨͦ͒ͭ͜͡ ͤ͊ ΄ͫͭ͜Έ ͔͍ͨͪͦ͒͜͜Υ 

1. X ς ·±L ͫͭͦͭͭ͜͡ΎΦ  
2. ·L± ͫͭͦͭͭ͜͡Ύ ς ͨ ͦ;͊ͭͦ͟ ·±L ͫͭͦͭͭ͜͡ΎΦ 
3. ˽͔ͪ΄͊ ͍͙ͨͦͦͤ͊͡ ·±L ͫ ͭͦͭͭ͜͡Ύ ς ͨ ͦ;͊ͭͦ͟ ·±LLL ͫͭͦͭͭ͜͡ΎΦ 
4. ˴͔ͤ͜ͼΈ ·±LLL ͫͭͦͭͭ͜͡Ύ ς ͨ ͦ;͊ͭͦ͟ ·· ͫͭͦͭͭ͜͡ΎΦ 
5. 1945 ς мффм ͪͪΦ 
6. мффм ͨͦ ͔͔ͭͨͪ͜΄͚ͤ͜ ;͊ͫΦ 
˾͎ͦ͘͡Ύ͔ͤͣͦ ͙͚ͦ͗ͤ͟ ͔ͨͪͦ͒͜ ͔ͦͪͣͦ͟ ͭ͊ ͍͙ͤ͊͘;͙ͣͦ ͝ͻ ͙͍ͦͫͦ͋ͦͫͭ͜͡Φ  
X ς ·±L ͫͭͦͭͭ͜͡Ύ ς ͼ͔ ͔ͨͪͦ͒͜ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ  ͚͍͙ͪͦͭͯ͘͟ ͨͦ;͍͊ͭͦͦ͟͝ 

͍͙ͦͫͭ͜Σ ͦͫ͟͜͡Έ͙͟ ͔ͫ͊ͣ ͍ ͼ͔͚ ͔ͨͪͦ͒͜ ͍ ͎̂ͦͪ΅͙ͤ͜ ͍͙͍͒ͪ͊͜͟ΌͭΈͫΎ ͔ͨͪ΄͜ ΄͙ͦ͟͡Φ 
ˤ͙ͻ͍ͦ͊ͤͤΎ  ͚ ͍ͤ͊;͊ͤͤΎ ͼͦͣ͜͟͡ ͨ͒ͨͦͪ͜Ύ͍͔͒ͦ͊ͤ͟ ͼ͔͍ͪ͟͜Φ ˤ ͍ͦͫͭ͜͜ ͨ͊ͤͯΊ 
͙͊ͭͤͫ͡Έ͊͟ ͍ͣͦ͊Φ ˹͔ ͍͙͍͒͊͊ͦͫ͡Ύ ͗ ͦ͒ͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Φ   

·L± ͫͭͦͭͭ͜͡Ύ ς ͨͦ;͊ͭͦ͟ ·±L ͫͭͦͭͭ͜͡Ύ ς ͔ͨͦͻ͊ ˤ͔͒ͪͦ͒͗ͤͤ͜ΎΦ  ̂ͼ͔͚ 
͔ͨͪͦ͒͜ ͍ ͎̂ͦͪ΅͙ͤ͜ ͊ͪͦ͒͗ͯ͘ΊͭΈͫΎ ͨͦ͒͜͡ ͍͙ͦͫͭ͜ ͤ͊ ͔ͫͭͯͨͤ͜Υ ͨͦ;͍͊ͭͦͯ͟Σ 
͔͔ͫͪ͒ͤΌ ͭ ͊ ͍͙΅ͯΦ ̂ ͣΦ ˽ ͔; ͯ мост ͪͦͼ͜ ͍͊ͫͤͦ͊ͤͦ͘ ͙ͦ͒ͤ ͘͜ ͔ͨͪ΄͙ͻ ͯ 
͔̇ͤͭͪ͊͡Έ͚ͤ͜ ͍̐ͪͦͨ͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͘ ͺͦͫͦ͜͡ͺͫΈ͙ͣ͟Σ ͔͎ͭͦͦ͜͡;͙ͤͣ ͜ 
Ό͙͙ͪ͒;͙ͤͣ ͺ͊ͯ͟͡Έ͔͙ͭͭ͊ͣΦ  ̂̆± ͫͭΦ  ͯˣͯ͒͜ ͍͙͍͒ͪ͊͜͟ΊͭΈͫΎ ͔ͨͪ΄͊ ͍ ͎̂ͦͪ΅͙ͤ͜ 
͒ͪͯ͊ͪͤ͟Ύ  ͚͍ ͙ͻ͙ͦ͒ͭΈ ͯ ͍ͫͭ͜ ζ˱ͫͭͦͪ͜Ύ ͎̂ͦͪ΅͙͙ͤη ό͙͊ͭͤͫ͡Έͦ͟Ό ͍ͣͦͦΌύΦ  
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̂ ͔ͨͪ΄͚͜ ͍͙ͨͦͦͤ͜͡ ·±L ͫͭͦͭͭ͜͡Ύ ς ͨͦ;͊ͭͦ͟ ·±LLL ͫͭͦͭͭ͜͡Ύ ͎̂ͦͪ΅͙ͤ͊ 
ͪͦͦͦͭ͊͘͟͡ ͤ͊ ͍͒͜ ;͙͙͊ͫͭͤΥ ˭͚͊͒ͯͤ͊ͫΈͯ͟Σ Ύ͊͟ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͨ͒͜ ˻ͫͣ͊ͤͫΈ͙ͣ͟ 
Ύͪͣͦͣ ͜ ˴͍͍ͦͪͦͫͭͦ͜͡ ζ͎̂ͦͪ΅͙ͤ͊ηΣ ͒ͦ Ύ͎ͦͦ͟ ͍ͻͦ͒ΎͭΈ ͊͘ͻ͒ͤͦ͜-͍ͨͤ͜͜;ͤ͜ ͔ͣ͘͜͡ 
ͫͯ;͊ͫͤͦ͝ ͎̂ͦͪ΅͙͙ͤΦ ˴͍͍ͦͪͦͫͭͦ͜͡ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͨ͒͜ ͍ͨͪ͊ͤͤ͜͡Ύͣ ˥͎͍͊͋ͫ͋ͯͪ͜Φ 
˽ͦ;͊ͭͦ͟ ͼΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜ ͔͒ͯ͗ ͙͙ͪͭ͟;͙͚ͤ ͒͡Ύ ͎ͭͦͦ;͊ͫͤͦ͝ ͎̂ͦͪͫΈͦ͟͝ ͍͙ͦͫͭ͜Σ 
ͦͫ͟͜͡Έ͙͟ ͎ͯͦͪͼ͜ ͨͪͦͭΎ͎ͦͣ ͎͋͊͊ͭΈͦͻ ͍ͪͦ͟͜ ͍͔͙͡ ͋ͦͪͦͭΈ͋ͯ ͊͘ ͍ͫͦΌ ͔͔ͤ͊͗ͤͫͭ͘͜͡ΈΣ 
͜ ͭͦͣͯ ͙ͨͪͪͦ͒ͤͦΣ ΅ͦ ͍ ͼ͔͚ ;͊ͫ ͍͙ͦͤ ͔ͤ ͣ͊͊͡ ͎͙ͣͦ͘ ͍͙͍͙ͪͦ͊ͭ͘ ͍ͫͦΌ ͍͙΅ͯ 
ͦͫ ͍ͭͯ͜Φ ͙̉͊ͫͭͤ͊ ͍͔͗ ͫͤͯ͜Ό;͙ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͜ ͍͙΅͙ͻ ΄͟͜͡ ͙͙͙ͨͪͨͤ͊͡ ͍ͫͦΌ 
͒͜Ύ͡Έͤͫͭ͜Έ ;͔͔ͪ͘ ͫͨͯͫͭͦ΄͔ͤͤΎΣ ͙ͫͨͪ;͙͔ͤͤ͜ ͍͚͙ͤ͊ͣ͜Φ ˤ͙͊͒͊ͤͤ͟͡Ύ 
͍ͨͪͦ͒ͦ͗ͯΊͭΈͫΎ ͙͊ͭͤͫ͡Έͦ͟Ό ͍ͣͦͦΌΣ ͊ ͋͜͡Έ΄ͫͭ͜Έ ͎ͯͦͪͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ 
ͨ;͙ͦͤ͊ΌͭΈ ͍͙͒ͦ͋ͯ͊ͭ͘ ͍ͦͫͭͯ͜ ͊ͦͪ͒ͦͤͦͣ͘͟Φ ̇Ύ ͙ͫͭͯ͊ͼ͜Ύ ͙ͣͤ͊ͫ͘͜͡Ύ ͭ͜͡Έ͙͟ ͤ͊ 
ͨͦ;͊ͭͯ͟ ·±˱˱ ͫͭΦΣ ͙ͦ͟͡ ͯ ͍ͫͭ͜ ͍͙ͻͦ͒ΎͭΈ ͔ͨͪ΄͜ ͎ͯͦͪͫΈ͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͭͦͪ ˸͊ͪͭͦͤ͊ 
̉ͦͣ͋ͦͪ͊ ˿͔ͨ΄͜ ζ˽͙͍ͪ͒ͦͪͤ͊ ΄ͦ͊͟͡η όмсно ͪΦύ ͜ ͘ ͍͊ͫͤͯ͊ͤͤ͘Ύͣ ͔ͨͪ΄͎ͦͦ 
͎ͯͦͪͫΈ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ όмсор ͪύ ͍ ͣΦ ˹ ͊Έ͒ͫͦͣ͋͊ͭ ͊͘ ͤ͜͜ͼ͙͍͊ͭͦ͜Ό 
͔͔͎ͫͭͪͦͣͫΈ͎ͦͦ͟ ͔ͨͫͦͨ͊͜͟Σ ͙ͨͫΈ͔͙ͣͤͤ͊͟Σ ͙͊ͪ͒ͤ͊͊͟͡ ˽͔͔ͭͪ͊ ˽͊ͣ͊ͤ͘ΎΦ  

̂ мсрн ͪͦͼ͜ ͔̂ͭͪͻͭͫΈͦ͟Ό ͔͊͊͒ͣ͟͜ΊΌ ͍͙͒͊ΊͭΈͫΎ ͨͪ͊ͼΎ ̒ͦ͋͊͟ ̅͊ͪ͊͟΄͊ 
ζ˽ͪͦ ΄ͦͯ͟͡ηΦ ˤ ͚ͤ͜ ͍͊ͭͦͪ ͍͙ͨͪͦͦ͒ͭΈ ͒ͯͣͯ͟Σ ΅ͦ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͊͟͡ͻ ͍͙ͨͦͤͤͦ 
͚͒ͫͤ͘͜Ό͍͙͊ͭͫΎ ͪ͒ͤͦ͜Ό ͍ͣͦͦΌ,  ͯ ͙ͤͻ ͨͦͭͪ͋ͤͦ͜ ͊ͪͨ͘͟͜͡Ό͍͙͊ͭ ͔͔͔͙ͣͤͭ͡ 
͔͎ͪ͜͜͡͝Σ ͍͙͒͊͊ͭ ͯ;ͤΎͣ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͙͗ͭͭΎ ͤ͊ͤͤ͘ΎΦ 

ˤ͎͙͚͊ͦͣ ͍͔ͤͫͦ͟  ͍͙ͯͪͦͭͦ͘͟ ͎ͯͦͪͫΈͦ͟͝ ͍͙ͦͫͭ͜ ͎ͭͦͦ ;͊ͫͯ ͍ͤͫ͜ ͍͙͚͒ͦͣ͜ 
;͔ͫΈ͙͚͟ ͔͎͎ͨ͒͊ͦ ̒Φ s Φ ˴ ͔ͦͣͤͫΈ͙͚͟Σ Ύ͙͚͟ ͨͪͦͭΎ͎ͦͣ ;͙ͦͭͪΈͦͻ  
͍ͪͦ͟͜ όмсрлς1654) ͙͍͗ ͜ ͨͪ͊ͼΌ͍͍͊ ͯ ̊͊ͪͦ΄ͨ͊ͭ͊ͼ͜ ͤ͊ ͊ͨͪͦ͘΄͔ͤͤΎ ͍͍͙͒ͦ 
˾͊ͦ͟ͼ͜ ˱ ˬ͙ͯ͗͊ͤͤ ˶ͦͪ͊ͤͭͺ͜Φ  

̒ͤ ˴͔ͦͣͤͫΈ͙͚͟ ͎͍ͪͦͦͪͤͯ͘ ͯ ̊͊ͪͦ΄ͨ͊ͭ͊ͼ͜ ͭ͊ ͨͦ ͍͚ͫ͜ ͎̂ͦͪ΅͙ͤ͜ ͍͔͙ͯ͟͡ 
͍ͭͦͪ;ͯ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ́ͯͭ ͔͔ͨͪ͒ ͙ͤͣ ͍͙͙͒ͪͫ͜͟͡Ύ ͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ 
͙ͨͪ͊ͭ͟;͎ͤͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͚͎ͦͦ ͯ͡Ό͔͋ͤͦ͡͝ ͔͒͜͝ ͨ͊ͤͫͦͺ͜;ͤͦ͝ ΄͙ͦ͟͡Φ  ̂
̊͊ͪͦ΄ͨ͊ͭ͊ͼ͜ ͍͔͙͙͚͟͡ ͔͎͎ͨ͒͊ͦ ͙͍ͤ͊ͨͫ͊ ͔ͨͪ΄͙͚ ͍ ͫͭͦ͜ ͪ͜͝ ͡Ό͍͒ͫͭ͊ 
͜͡Ό͍͙͚ͫͭͪͦ͊ͤ ͨ͒ͪͯ͜;͙ͤ͟ ζ˿͍ͭ͜ ;ͯͭͭΊ͍͙ͻ ͔ͪ;͔͚ ͯ ͣ͊͡Όͤ͊͟ͻη όζhǊōƛǎ 
ǎŜƴǎǳŀƭƛǳƳ ǇƛŎǘǳǎηύ ͭ͊ ͙͎ͤͯ͟ ζ̊ͦ͊͟͡-͎ͪ͊η όζ{ŎƘƻƭŀ [ǳŘǳǎηύΣ ͍͊ͫͭͦͫͦͯ͘Ό;͙  ͯ
΄ͦ͊͟͡ͻ ͔͙ͣͭͦ͒ ͯͤ͊ͦ;ͤΌ͍͊ͤͤΎ ͭ͊ ͙͒ͪ͊ͣ͊ͭ͊͘ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ 

˭͎͍͊ͫͯͦͯ͡Ί ͤ͊ ͍͎ͯ͊ͯ ͔͙͚ͪͦͪͦ͋ͤ͘͡ ̒Φ ˢΦ ˴͔ͦͣͤͫΈ͙ͣ͟ ͔ͨͪͦͭ͟ 
̊͊ͪͦ΄ͨ͊ͭ͊ͼΈͦ͟͝ ΄͙ͦ͟͡ όζLƭƭǳǎǘǊƛǎ tŀǘŀƪƛƴŀŜ {ŎƘƻƭŀŜ ƛŘŜŀηύ. ̂ͤ ͊ͫ͒ͦ͜͟͡ 
͚͔͒ͫͤͤͤ͘͜Ύ ͼΈ͎ͦͦ ͔ͨͪͦͭͯ͟ ˴͔ͦͣͤͫΈ͙͚͟ ͍͙͍͊ͨͪͦ͊͒͘ ͊ͫͤͯ͟͡ ͙͔ͫͫͭͣͯ 
͍ͤ͊;͊ͤͤΎΣ ͍͍͍͜ ͍͙͚ͤͦ ͔ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΥ ͯ;ͤ͜ ͔͙ͦ͒ͪ͗͊͡ ͎ͣͦͯ͘ ͙͍͙ͦͪͫͭͯ͊ͭ͟Ύͫ 
ͨ͒ͪͯ͜;͙͙ͤ͊ͣ͟  ͚͋ ͙ͯ͡ ͍͘͜͡Έ͔ͤͤ͜ ͍͒͜ ͙ͨͫ͊ͤͤΎ ͔͍ͦͤͫͨͭ͟͟͜ ώоϐΦ 

̒Φ ˢΦ ˴͔ͦͣͤͫΈ͙͚͟ ͍ͨ͒͒͊͜ ͍͚ͫͯͦͪ͜ ͙͙ͪͭ͟ͼ͜ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎ  ͚͍ ͙ͻ͍ͦ͊ͤͤΎ 
͍ ͎̂ͦͪ΅͙ͤ͜Σ ͍͍͊͊͘͟΄͙ ͤ͊ ͙͍ͦͫͦ͋ͯ͡ ͍͙͍͊͗ͫͭ͜͡Έ ͍͙͊͒͊ͤͤ͟͡Ύ ͭ ͊ͨ͒ͪͯ͜;͙͍ͤ͟͜ 
ͪ͒ͤͦ͜Ό ͍ͣͦͦΌΦ ˽͔͔͍ͪ͋ͯ͊ͤͤΎ ̒Φ ˢΦ ˴͔ͦͣͤͫΈ͎ͦͦ͟ ͍ ͎̂ͦͪ΅͙ͤ͜ ς ͼ͔  ͙ͪͦ͟ 
͍ͭͦͪ;͙ͻ ͔͒ͪ͊ͤ͘Έ ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͪͦͫͭ͘͜͜͡ ͍͔͙͎ͦͦ͟͡ ͔͎͎ͨ͒͊ͦ͊Φ ˯͎ͦͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ 
͒͜Ύ͡Έͤͫͭ͜Έ ͙͊͘͡΄͙͊͡ ͎͙͙͚͋ͦ͟͡ ͫ͒͜͡ ͯ ͍͙ͪͦͭͯ͘͟ ͯ͟͡Έ͙ͭͯͪ  ͚͍͙ͦͫͭ͜ ͎̂ͦͪ΅͙͙ͤΣ 
͎͍͋͊ͦͭͦͪͤͦ͡ ͨͦͤ͊͘;͙͊ͫ͡Ύ ͔ͤ ͭ͜͡Έ͙͟ ͤ͊ ͎ͭͦͦ;͚͊ͫͤ͜ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͒ͯͣͼ͜Σ ͊ ͚ ͤ͊ 
ͨͤ͘͜͜΄ͦͣͯ ͍͙͍ͪͦͭͦ͘͟͜ ͎ͯͦͪͫΈͦ͟͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟Φ 
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 ̂ͼ͔͚ ͔͗ ;͊ͫ ͨͦ;͙ͤ͊ΌͭΈ ͒͜Ύ͙ͭ ͙ͨͦͦ͒ͤͦ͟͜ ͍͙΅͜ ΄͙ͦ͟͡Σ ͔͔ͫͪ͒ Ύ͙͟ͻ 
͔ͦ͒͗͟͜͡ ͍ ˨͔͔͋ͪͼ͔ͤ͜Σ ̊͊ͪͦ΄ͨ͊ͭ͊ͼ͜Σ ˹͊͒Έ͔ͤΊ͒͜ ͭ͊ ͊ͪͦ͒͗ͯ͘ΌͭΈͫΎ ͙ͨ͊ͪͫͭͫ͜Έ͟͜ 
΄͙ͦ͟͡Φ ̂ ͔͔͙ͫͪ͒ͤ͜ ·±LL ͫͭΦ ͙͙ͨ͊ͪͫͭ͜ ͙ͣ͊͡ ͍͗ ͔ мп ͍ͨͦͤͦͼ͙ͤͤ͜ͻ ͎͚ͣͤ͊͘͜͜ ͯ 
ͣͫͭ͊͜ͻ ˽͔;Σ ˿͔͎͔͒Σ ˤ͊ͼΣ ˨͔͔͋ͪͼ͔ͤΣ ˴͔;͔͔ͣͭ͟Σ ˹͊͒Έ͊ͪͦ͟͡Έ ͭ͊ ͤ͜Φ ˽͙ͪ ͼ͙ͻ 
͎ͣͤ͊͘͜͜Ύͻ ͋ͯͦ͡ ͍͔ͫͭͦͪͤͦ ͨͦ;͍͊ͭͦ͟͜ ͙͊ͫ͟͡Σ  ͯΎ͙͟ͻ ͍ͤ͊;͙͊͡ ;͙ͭ͊ͤͤΌΣ ͙ͨͫΈͣͯ 
ͭ͊ ͙͊ͪͺ͔͙ͣͭͼ͜Φ ˴ͪͣ͜ ͙͊ͭͤͫ͡Έͦ͟͝ ͍͙ͣͦΣ  ͯ ͙ͨ͊ͪͫͭͫ͜Έ͙͟ͻ ΄ͦ͊͟͡ͻ ͍͙͍;͙͊͡ 
͙͊ͪͺ͔͙ͣͭͯ͟Σ ͎͔͎ͦͪ͊ͺ͜Ό ͭ͊ ͤ͜΄͜ ͔ͪ͊͡Έͤ͜ ͔͔͙ͨͪ͒ͣͭΦ ̂ͫ ͔ ΄͙ͪ΄͔ 
͍͍͍ͨͪͦ͊͒͗ͯ͊͊ͫ͡Έ ͯ ͙ͤͻ ͪ͒ͤ͊͜ ͎ͯͦͪͫΈ͊͟ ͍ͣͦ͊Φ 

˴͔ͤ͜ͼΈ ·±LLL ͫͭͦͭͭ͜͡Ύ ς ͨͦ;͊ͭͦ͟ ·· ͫͭͦͭͭ͜͡Ύ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ 
ͪͦ͘΄͙͔ͪͤͤΎ ͣͫͺ͔͙ͪ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ̇Έͦͣͯ ͙ͫͨͪΎͦ͡ ͙͚ͨͪͤΎͭͭΎ ͊ͦͤͯ͘͟ ζRatio 
educationisηΦ ͔͚̇ ͊ͦͤ͘͟ ͯͨ ͔ͪ΄͔ ͍͔͍͍ͫͭͪ͒͗ͯ͊ ͔͍͔͒ͪ͗͊ͤ ͍ͦ͋ͦΩΎ͍͔ͦ͘͟ 
͍ͤ͊;͊ͤͤΎΣ ͪͦͪͦ͋͘͡Ύ͍ ͙͔ͫͫͭͣͯ ͍͙ͦͫͭ͜ ͤ͊ ͙ͪͤ͘͜ͻ ͔ͭ͊ͨ͊ͻ ͍ͤ͊;͊ͤͤΎ ς ͍͒͜ 
ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡ ͊͗ ͒ͦ ͍͔͙͔͍̂ͤͪͫͭͭ͜͜Φ ˤͤ͜ ͍͙͍͒͋͜ ͪ͊͟΅͜ ͙͙ͪͫ ͤ͊ͪͦ͒ͤͦ͝ 
͍͙ͦͫͭ͜ ·±LLL ͫͭͦͪ͜;;ΎΦ 

ˤ͙ͻͦ͒Ύ;͙ ͘ ͔ͨͦͭͪ͋ ͙ͪͤ͘͜ͻ ͍͔͍ͪͫͭ ͔͔ͤ͊ͫͤͤ͡ΎΣ ζRatio educationisη 
͍͙ͤ͊͘;͊Ί ͨΩΎͭΈ ͍͘ΩΎ͙͊ͤ͘ͻ ͣ͗͜ ͫͦ͋ͦΌ ͔ͫͭͯͨͤ͜ ͍ ΄͟͜͡Φ ˽͔ͪ΄͙͚ ͫͭͯͨͤ͜Έ ς ͤ͊ͪͦ͒ͤ͊ 
΄ͦ͊͟͡ ͭͪΈͦͻ ͙͍ͭͨ͜Υ ͫ͜͡ΈͫΈ͊͟ ΄ͦ͊͟͡ ͘ ͙ͦ͒ͤͣ ͯ;͙͔͔ͭͣ͡Σ ͣͫ͜Έ͊͟ ΄ͦ͊͟͡ ͘ ͍͒ͦͣ͊ 
͍;͙͔ͭ͡Ύ͙ͣ  ͚ͣͫ͜Έ͊͟ ΄ͦ͊͟͡ ͘ ͭͪΈͦͣ͊ ͍;͙͔ͭ͡Ύ͙ͣ ͭ͊ ͍͒ͦͣ͊ςͭ ͪΈͦͣ͊ ͙͊ͫ͊ͣ͟͡Φ 
̒͟΅ͦ ͒ͦ ͦͫͭ͊ͤͤΈ͎ͦͦ ͙ͭͨͯ ͍͍͒ͦ͒͊͊ͫΎ L± ͊ͫ͟͡Σ ͭͦ ͍ͫͭͦͪΌ͍͊͊ͫ͡Ύ ͤ͊ͪͦ͒ͤ͊ ΄ͦ͊͟͡ 
͔ͨͪ΄͎ͦͦ ͔ͫͭͯͨͤΎΣ ͊͋ͦ ͤͦͪͣ͊͡Έͤ͊ ό͍ͪ͊ͦ͊͘͘͟ύ ΄ͦ͊͟͡Σ ͍͙͙ͨͯͫͤ͊ͣ͟͟ Ύͦ͟͝ 
͍ͤ͊͒͊ ͊ͦͫ͡Έ ͍ͨͪ͊ͦ ͨͪ͊ͼΌ͍͙͊ͭ ͍;͙͔ͭ͡Ύ͙ͣΦ ˨͎͙͚ͪͯ ͫͭͯͨͤ͜Έ ς ͙ͭͪ͊ͫͤ͊͟͡ 
͎͙ͪ͊ͣ͊ͭ;ͤ͊ ΄ͦ͊͟͡ ό͙͊ͭͤͫ͡Έ͊͟ύ ͘ ͙ͦ͒ͤͣ ͚͙ͨͦͫͭͤͣ͜ ͨͪͦͺ͔ͫͦͪͦͣΦ ͔͚́ͪͭ͜ 
ͫͭͯͨͤ͜Έ ς ͍͒ͦ͊ͫͤ͊͟͡ ͎ͣͤ͊͘͜͜ΎΣ  ͯΎ͚͟͜ ͯ;ͤ͜ ͍͙͍;͙͊͡ ͔ͨͦ͘͜Ό ͭ ͙͙͊ͪͭͦͪͯ͟Φ  ͚̂ͤ͜ 
͍͙͊͒͊ͦ͟͡͡ ͍͒͊ ͨͪͦͺ͔͙ͫͦͪΦ ͔͍͔͙̉ͭͪͭͣ ͔͔ͫͭͯͨͤͣ ͋ͯ͊͡ ͔͊͊͒ͣ͟͜ΎΣ ͭͦ͋ͭͦ 
͍͒ͦͪ͜;͙͚ͤ ͯͪͫ͟ ͺͦͫͦ͜͡ͺ͜͝ ͘ ;͙ͦͭͪͣ͊ ͨͪͦͺ͔͙ͫͦͪ͊ͣ-͔͔͙͙ͨͪ͒ͣͭͤ͊ͣ͟ όͺͦͫͦ͜͡ͺ͜ΎΣ 
͔͙ͣ͊ͭͣ͊ͭ͊͟Σ ͺ͙͊͘͜͟Σ ͫͭͦͪ͜͜ΎύΣ ͊ ͨͫ͜͡Ύ ͼΈ͎ͦͦ ς ΅͔ ͍͒ͦͪ͜;͙͚ͤ Ό͙͙ͪ͒;͙͚ͤ ͯͪͫ͟ 
ͭ͊ͦ͗͟ ͘͜ ;͙ͦͭͪͣ͊ ͙͙͙ͦͪ͒ͤ͊ͪͤͣ ͨͪͦͺ͔͙ͫͦͪ͊ͣ ό͎͊͊͘͡Έ͔ͤ ͍ͨͪ͊ͦΣ ͒ͦͣ͊΄ͤΊ 
͍ͨͪ͊ͦΣ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜Ύ ͭ͊ ͫͭͦͪ͜͜ΎύΦ ˹͔͊ͪ΄ͭ͜Σ ͨΩΎ͙ͭͣ ͔͔ͫͭͯͨͤͣ ͎ͨͪͦͦͦ͡΄͍͙ͯ͊ͫ͡Ύ 
͍ͦͪͦͫ͟͜͡Έ͟͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͘ ;͙ͦͭͪͣ͊ ͺ͊ͯ͟͡Έ͔͙ͭͭ͊ͣ ό͔͎ͭͦͦ͜͡͝Σ Ό͙͙ͪ͒;͙͚ͤΣ 
͊ͪͫ͜͟͡Έ͙͚͟ ͜ ͺ͎ͦͦ͜͜͡͡;͙͚ͤύΦ ˭͊ͦͤͦͣ͟ ͍ͯͫͭ͊ͤͦ͡Ό͍͍͊ͫΎ ͨͦͪΎ͒ͦ͟ ͙ͨͪͤ͊͘;͔ͤͤΎ 
;͍͙͔͍ͭ͜͡Σ ͙͔͍͒ͪͭͦͪ͟͜ ΄͟͜͡ ͭ͊ ͝ͻ ͍͊͟͜͡ͺ͊͜͟ͼ͜ΎΦ  

˹͍͊;͊͡Έͤ͜ ͎͙ͨͪͦͪ͊ͣ ΄͟͜͡ ͍͍͙͒ͨͦ͒͊͜͜͡ ͍ͤ͊ͫͭ͊ͤͦ͊ͣ ͊͋ͫͦ͡Ό͙ͭͣͯ͘  ͚
ͪ͊ͼͦͤ͊ͣͯ͘͜͜͡Σ ͍ ͍ͦͫͤͦͯ Ύ͙͟ͻ ͋ͯͦ͡ ͔ͨͦ͊͒ͤͦ͟͡ ζ͍͙ͻ͍ͦ͊ͤͤΎ ͙͍͙ͨͦͪ͟͜͡ͻ ͜ 
͙͙ͦͪͫͤ͟ͻ ͔͍͒ͪ͗͊͜ ͎ͪͦͣ͊͒ΎͤΦ ˭ ͼ͜ΊΌ ͔ͣͭͦΌ  ͍͍ͤ͊;͊͡Έͤ͜ ͙ͨ͊ͤ͡ ͍͍͙ͦ͒͊ͫ͡Ύ 
͙ͤ͊͘͟ ͍͙ͤͦͻ ͙͒ͫͼ͙ͨͤ͜͡Φ ˢ͔͡Σ ΅ͦ͋ ͎͙͊ͨͦ͋ͭ͘͜ ͔͔͍͔ͨͪ͊ͤͭ͊͗ͤͤΌ ͯ;͍ͤ͜Σ ͔͔ͨͪ͒-
͋͊;͔ͤ͜ ͍ͤ͊;͊͡Έ͙ͤͣ ͨ͊ͤͦͣ͡ ͔͔͙ͨͪ͒ͣͭ ͨͦ͒͜͡Ύ͙ͫ͡Ύ ͤ͊ ͙ͭͪ ͎͙ͪͯͨΥ ͊ύ ͦ ͍͋ͦΩΎ͍ͦ͘͟͜ 
͒͡Ύ ͍ͫ͜ͻΤ ͋ύ ͟ ͙ͦͪͫͤ͜ ͒͡Ύ ͍ͫ͜ͻΤ ͍ύ ͨ ͦͭͪ͋ͤ͜͜  ͚͙ͦͪͫͤ͟͜ ͙͡΄͔ ͔͒Ύ͙ͣ͟Φ ˻͔ͭ͗Σ  ͯ΄ͦ͟͜͡ 
͙͋ͯ͡ ͎͍ͦͦͤ͜͡Σ ͨͦ͋͜;ͤ͜ ͭ ͊ ͎͒ͪͯͦͪΎ͒ͤ͜ ͙͒ͫͼ͙͙ͨͤ͜͡Φ ˽͔ͪ΄͜ ͍͒͜ ͎͙ͪͯͨ ͙͋ͯ͡ 
͍ͦ͋ͦΩΎ͍ͦ͘͟ ͙͙ͣ ͒͡Ύ ͍ͫ͜ͻ ͯ;͍ͤ͜Σ ͔͊͡ ͍͙͎͙ͣͦ ΅ͦ͒ͦ ͍͙͍;͔ͤͤΎ ͨͦ͋͜;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ 
͙͋ͯ͡ ͙ͤ͗;͙͙ͣΦ ˨͙ͫͼ͙͙ͨͤ͜͡ ͔ͭͪͭΈͦ͝ ͎͙ͪͯͨ ͍͙͍;͙͊ͫ͡Έ ͍͒ͦ͋ͪͦ͜͡Έͤͦ ώоϐΦ 

̂ мтфл ͪΦ ͋ͯͦ͡ ͍͙͒͊ͤͦ ͪͦͨͦͪ͘Ύ͔͒͗ͤͤΎ ˶͔ͦͨͦ͡Έ͒͊ LLη ͊͘ Ύ͙ͣ͟ ͯ ͍ͫ͜ͻ 
΄ͦ͊͟͡ͻ ͎̂ͦͪ΅͙͙ͤ ͎ͯͦͪͫΈ͊͟ ͍ͣͦ͊ ͎ͦͦͦ͡΄͍ͯ͊͊ͫ͡Έ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ΌΣ ͊ ͤ͊ ͨͦͫ͊͒ͯ 
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͍;͙͔ͭ͡Ύ ͍͒ͦͨͯͫ͊ͫ͟Ύ ͙͡΄͔ ͚ͭͦΣ ͻͭͦ ͍ͤ͊͘ ͎ͯͦͪͫΈͯ͟ ͍ͣͦͯΦ ˭ муло ͪΦ ͎ͣͤ͊͘͜͜͝ 
͙ͫͭ͊͡ с-͙͙͊ͫͤͣ͟͡Υ ˱ςL± ͙͊ͫ͟͡ ͎͙ͪ͊ͣ͊ͭ;ͤ͜Σ ±ςVI ς ͎ ͯͣ͊ͤͭ͊ͪͤ͜͜Φ  

 ̂ͪ͊ͤ͟͜͝ ͎ͪͦͦͪͭ͊͘ΊͭΈͫΎ ͪͯͻ ͙ͨͪͦͭ ͣͦͤͦͨͦ͜͡͝ ͍͙ͨ͊ͤͤ͜ͻ ͍͊ͫ͟͜͡ ͤ͊ ͍ͦͫͭͯ͜ ͭ͊ 
͙ͨͪͦͭ ͙͊ͫ͘͡͡Ύ ͙͊ͭͤͫ͡Έͦ͟͝ ͍͙ͣͦ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΦ ˽͎͔͙͍ͪͦͪͫͤ͊ ͣͦͦ͒͡Έ ͜ 
͍͙͊͒͊͟͡;͜ ͍͙΅͙ͻ ΄͟͜͡ ͍͙͙ͫͭͯͨ͊͡ ͊͘ ͔͔͔ͨͦͨͪ͒ͣͭͤ ͍͙͊͒͊ͤͤ͟͡Ύ ͤ͊ͯ͟Σ ͊͘ 
ͨͦͨ͜͡΄͔ͤͤΎ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͊͒͊͟͡ͼΈ͙͟ͻ ͍͊͒ͪ͟͜Σ ͍͙ͫͭ͊͊͡ ͙ͨͭ͊ͤͤΎ ͨͪͦ ͍͙͍;͔ͤͤΎ 
͎ͯͦͪͫΈͦ͟͝ ͍͙ͣͦ Ύ͟ ͔͔ͨͪ͒ͣͭ͊Σ ͊ ͭ͊ͦ͗͟ ͔͎ͯͪͯ͡Ό͍͊ͤͤΎ ͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤΎ ͣ͗͜ 
͔ͪ͊͡Έ͙͙ͤͣ ͚ ͎͙͙ͯͣ͊ͤͭ͊ͪͤͣ͜ ͔͔͙ͨͪ͒ͣͭ͊ͣ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͨ͊ͤ͊͡ͻΦ 

˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͍ ͼ͔͚ ͔ͨͪͦ͒͜ ͯͫ ͔ ;͊ͫͭ͜΄͔ ͘ΩΎ͍͡Ύ͙ͫ͡Ύ ͼͤͤ͜͜ 
͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͨͪ͊ͼ͜Σ ͎ͭͦͦ;͊ͫͤ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͤ͊ͯ͊͟ ΅͔ ͔ͤ ͎ͣͦ͊͡ ͙͒͊ͭ ΄ͦ͟͜͡ 
͎͒ͦͫͦͤ͊ͦͦ͟͡ ͙ͨͦͫ͋ͤ͊͜͟ ͘ ͔ͭͦͪ͜͝ ͍ͤ͊;͊ͤͤΎ  ͚͍͙ͻ͍ͦ͊ͤͤΎΦ ́͜͡Έ͙͟ ͍ ˱ ͍͙ͨͦͦͤ͜͡ ̆˱̆ 
ͫͭΦ ͍ ͎̂ͦͪ΅͙ͤ͜ ͪͦ͋͡ΎͭΈͫΎ ͔ͨͪ΄͜ ͙ͫͨͪͦ͋ ͍͔ͫͭͦͪͤͤΎ ͤ͊ ͣͤͯ͘͜ ͙͊ͭͤͫ͡Έ͙ͣ͟ 
ͨ͒ͪͯ͜;͙ͤ͊ͣ͟ ͘ ͔͎͎͙ͨ͒͊ͦ͜͟ ͨ͒ͪͯ͜;͙͍ͤ͟͜ ͪ͒ͤͦ͜Ό ͍ͣͦͦΌΦ ˽͔ͪ΄͙͚ ͙͚ͭ͊͟ ͨ͒ͪͯ͜;-
͙ͤ͟ ͍͋ͯ ͍͔͙͚ͫͭͦͪͤ ͯ мупр ͪΦ  ͯ̊͊ͪͦ΄ͨ͊ͭ͊ͼ͜ ͔͎͎ͨ͒͊ͦͦͣ ˥͊͋ͦͪͦͣ ˿͔͔͔ͪͣ͡͝ 
ζ˽͔͎͎͒͊ͦ͊͜͟ηΣ Ύ͙͚͟ ͍͙͍͒ͪ͜͟ ͼͯ͜͡ ͔ͨͦͻͯ ͍ ͎ͯͦͪͫΈ͚͟͜ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡Φ 

1945-1991 ς ͔ͨͪͦ͒͜ ˾͊͒ΎͤͫΈͦ͟͝ ͍͙͊͒͡ ͍ ͎̂ͦͪ΅͙ͤ͜Σ ͍͒ͤ͊͘͜;͊ΊͭΈͫΎ 
͍ͫ͊ͫͯ͊ͤͤ͟Ύͣ ͼ͔͍ͪͦͤͦ͟-͙ͨͪͻͦ͒ͫΈ͙͟ͻ ΄͟͜͡Σ ͯͤ͜ͺ͊͜͟ͼ͜ΊΌ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡Σ 
͋͘͜͡Έ΄͔ͤͤΎͣ ͣ͊ͫ΄͍ͭ͊͋͜ ΄͟͜͡Έ͎ͤͦͦ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊Σ ͋͘͜͡Έ΄͔ͤͤΎͣ ;͙ͫ͊͡ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͒ͦ мсΣ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͭ͊ ͙ͤͫͭͭͯͭ͊͜ͻ ͍ͤ͊;͊ͤͤΎ ͍͔͔͒ͭΈͫΎ ͭ͊ͦ͗͟ 
ͤ͊ ͍͔;ͪͤ͜͜ͻ ͜ ͊ͦ͘;͙ͤͻ ͺ͊ͯ͟͡Έ͔ͭͭ͊ͻΦ  

;͙͔͍̂ͭ͜͡ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡ ͎͍͙ͦͭͯ͊͡ ͍ ̂;͙͔ͭ͡ΈͫΈ͙͟ͻ ͙ͤͫͭͭͯͭ͊͜ͻΦ 
͔́ͪͣͤ͜ ͍ͤ͊;͊ͤͤΎ ͍͋ͯ о ͙ͪͦ͟Φ ˢ͋ͭͯͪ͜͜Ί͙ͤͭ ͎͙ͣͦ͡ ͙ͨͦͫͭͯͨ͊ͭ ͍ ͙ͤͻ ͨͫ͜͡Ύ 
͊ͤ͘͟͜;͔ͤͤΎ ͎ͣͤ͊͘͜͜͝Φ ˸͔ͭͦΌ ͼ͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͋ͯ͊͡ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͒ͦ͋ͪ 
ͤ͊͘Ό;͙ͻ ͜ ͡Ό͋͡Ύ;͙ͻ ͍ͫͦΌ ͨͪͦͺ͔ͫ͜Ό ͔ͫͨͼ͍͊ͫͭ͜͜͜͡Φ 

˹͍͊;͊͡Έ͙ͤͣ ͨ͊ͤͦͣ͡ ͔͔ͨͪ͒͋͊;͊ͦͫ͡Ύ ͍͙͍;͔ͤͤΎ ͙ͭ͊͟ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ Ύ͟ 
͔͎͎ͨ͒͊ͦ͊͜͟Σ ͙ͨͫͻ͎ͦͦ͜͡ΎΣ ͙͍ͨͪ͊ͭͤ͜ ͔͙͙ͣͭͦ͒͟Σ ͎ͦ͊͜͟͡Σ ͪ͒ͤ͊͜ ͍ͣͦ͊ ͜ ͔ͭͪ͊ͭͯͪ͊͜͡Σ 
ͫͭͦͪ͜͜Ύ ͙͔ͣͫͭͼ͍ͭ͊Σ ͔͙ͣ͊ͭͣ͊ͭ͊͟Σ ͎͔͎ͦͪ͊ͺ͜ΎΣ ͊ͤ͊ͭͦͣ͜Ύ ͭ ͊ ͤ͜Φ 

ˤ ͯ;͙͔ͭ͡ΈͫΈ͙͟ͻ ͙ͤͫͭͭͯͭ͊͜ͻ ͍͔͙͊͟͡ ͍͎ͯ͊͊ ͍͔ͪͭ͊͊ͫ͘͡Ύ ͤ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͔ͨ͒͊-
͎͎ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟Φ ˽ͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ˱ ͯͪͫͯ͟ ͍͙ͨͪͦͦ͒͊ͫ͡Ύ ͍͙͔͍͒ͦͭ͗ͤ͊ ͍͙ͻ͍ͦͤ͊ 
͙ͨͪ͊ͭ͊͟͟Σ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ˱˱ ͯͪͫͯ͟ ͔͙ͫͭͯ͒ͤͭ ͨͪͦͻ͙͙ͦ͒͡ ͔ͨͦͤͪͫ͜Έͯ͟ ͙ͨͪ͊ͭͯ͟͟ ͍ 
͔ͨͦͤͪͫ͜Έ͙͟ͻ ͭ͊͋ͦͪ͊ͻΣ ͊ ͤ͊ ˱˱˱ ͯͪͫ͟͜ ͍ ͫ͜͡ΈͫΈ͙͟ͻ ΄ͦ͊͟͡ͻ ͍͙͙ͨͪͦͦ͒͡ ͔ͦͣͨͫͤͯ͟͟͡ 
͙ͨͪ͊ͭͯ͟͟Σ ͨͪͦͭΎ͎ͦͣ Ύͦ͟͝ ͍͙͒͊͊͡ ͙ͯͪͦ͟ ͍ ͯͫ͜ͻ ͨͦ;͍͙͊ͭͦ͟ͻ ͊ͫ͊͟͡ͻ [2, 205]. 

˽͎͍͒ͦͭͦͦ͜͟Ό ͍͙͊͒͊͟͡;͍͜ ͒͡Ύ ±ς±LLL ͍͊ͫ͟͜͡ ͚͊ͣ͊͘ΌͭΈͫΎ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ 
͙͙ͤͫͭͭͯͭ͜Φ ͔́ͪͣͤ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͙ͤͻ ς п ͙ͪͦ͟Φ ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙ͨͦͫͭ͊ͤͦ ͯͪΎ͒ͯ 
͔͙͙ͨ͒ͤͫͭͭͯͭ͜ ͍͙ͨͦͤͤ͜ ͍͙͙ͨͯͫ͊ͭ͟ ͺ͊ͻ͍͜ͼ͍͜Σ Ύ͟͜ ͋ ͒ͦͫͦͤ͊ͦ͟͡ ͍͙ͦͦ͒͜͡͡ 
͍͙ͦͫͤͦ͊ͣ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟Σ ͔͙ͣͭͦ͒͊ͣ ͍ͤ͊;͊ͤͤΎ  ͚͍ ͙ͻ͍ͦ͊ͤͤΎΦ 

ˤ͜ ͍͒ͨͦ͒ͤͦ͜ ͒ ͦ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͔͙͙ͨ͒ͤͫͭͭͯͭ͜ ͍͔͒ͯͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ 
ͺ͊ͻ͍͜ͼ͍͜ ͘͜ ͍͒ͦͻ ͔͔͍ͨͪ͒ͣͭ͜Φ ˽͔͔ͪ͒͋͊;͔ͤͦ пн ͍͒ͦ͘Ίͤ͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜Φ ˿͔͔ͪ͒ 
͙ͤͻΣ ͙ͤ͊ͨͪ͊͒͟͡Σ ͭ͊͟͜Υ ͎ͯͦͪͫΈ͊͟ ͍ͣͦ͊ ͭ͊ ͔ͭͪ͊ͭͯͪ͊͜͡Σ ͔ͭͪ͊ͭͯͪ͊͜͡ ς ͫͭͦͪ͜͜ΎΣ 
͎͋ͦͦ͜͜͡Ύ ς ͻͣ͜͜Ύ ͭ͊ ͤ͜Φ 

˿͔͙ͭͯ͒ͤͭ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͙ͤͫͭͭͯͭ͜͜ ͍͙ͨͦͤͤ͜ 
͚͙ͨͪͦͭ ͭ͊͟͜ ͍͙͙͒ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟Υ  ͯ 1-ͣͯ ͚  ͯ 2-ͣͯ ͔͔ͫͣͫͭͪ͊ͻ ͍͒͜;͜ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 3 (47) 

80 

ό͍ͫΈ͎ͦͦ нл ͎͙ͦ͒ͤύ ͘ ͙ͨͫͻ͎ͦͦ͜͡͝Τ  ͯ3-ͣͯ  ͭ ͊4-ͣͯ  ͔͔ͫͣͫͭͪ͊ͻ ͍͒͜;͜ ό͍ͫΈ͎ͦͦ мл 
͎͙ͦ͒ͤύ ͘ ͔͎͎͙ͨ͒͊ͦ͜͟Τ  ͯ 5-ͣͯ ͔͔ͫͣͫͭͪ͜ ό͍ͫΈ͎ͦͦ мл ͎͙ͦ͒ͤύ ͔͔͔ͨͪ͒ͣͭͤ 
͔͙ͣͭͦ͒;͔ͤ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͍͙͋ͦͪͦͣΤ  ͯ 7-ͣͯ ͭ ͊ 8-ͣͯ ͔͔ͫͣͫͭͪ͊ͻ 
΅͙͔͍͔ͦͭ͗ͤ ͍ͦ͋ͦΩΎ͍͔ͦ͘͟ ͎͍͔ͪͯͨͦ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͍͋͊ͦͦ͘͝ ΄͙ͦ͟͡ ͭ ͊ ͨͪͦ͋ͤ͜ 
͙ͯͪͦ͟Τ ͯ у-ͣͯ ͔͔ͫͣͫͭͪ͜ ͙͙͔͍ͭͪͭ͗ͤ͊ ͙ͨͪ͊ͭ͊͟͟ ͍ ͫ͜͡ΈͫΈ͚͟͜ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ 
΄ͦ͟͜͡ ͘ ͍͔͔ͨͪͦ͒ͤͤΎͣ ͚͙ͫ͊ͣͦͫͭͤ͜ͻ ͍ͯͪͦ͟͜Φ 

˿͔͙ͭͯ͒ͤͭ-͍͙͙͙ͨͯͫͤ͟͟ ͍ ͍ͦ͋ͦΩΎ͍ͦͦͣͯ͘͟ ͨͦͪΎ͒ͯ͟ ͙ͨ΄ͯͭΈ ͙͒ͨͦͣͤ͜͡ 
͙ͪͦ͋ͦͭΣ Ύ͟͜ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͣ͝ ͙ͤ͊͋ͯͭ ͍͙ͤ͊;ͦ͟ ͯ ͋ͦͪ͘͜ ͔͍ͣ͊ͭͪ͊͜͜͡Σ ͍ ͦͺ͔ͦͪͣͤͤ͜͡ 
ͭ͊ ͦͼͤ͜ͼ͜ ͍͙ͤ͊ͯͦ͟ͻ ͙͒͊ͤͻΦ ˭͍͔͊ͪ΄͊͡Έ͙͚ͤ ͔ͭ͊ͨ  ͍ͯͤ͊;͊ͤͤ͜ ς ͒͊͘;͊ ͔͍͙͒ͪ͗͊ͤͻ 
͙͍ͫͨͭ͜͜Σ ͒ͦ Ύ͙͟ͻ ͒ͦͨͯͫ͊͟ΊͭΈͫΎ ͔ͫͭͯ͒ͤͭΣ Ύ͙͚͟ ͯͫͨ͜΄ͤͦ ͊ͤ͘͟͜;͙͍ ͯͫ ͜ у ͔͔͍ͫͣͫͭͪ͜ ͜ 
͙͍ͦͭͪͣ͊ ͙͙͍ͨͦͭͤͯ͘ ͦͼͤͯ͜͟ ͊͘ ͙͒ͨͦͣͤͯ͡ ͪͦ͋ͦͭͯΦ ˹͊ ͔͍͒ͪ͗͊ͤ͜ ͙͙ͫͨͭ͜ 
͍͙ͤͦͫΎͭΈͫΎ ͺͦͫͦ͜͡ͺ͜ΎΣ ͔͎͎ͨ͒͊ͦ͊͜͟  ͚ͣ ͔͙ͭͦ͒͊͟ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ [2, 206]. 

˹͊ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͔ͨͦ͊͒ͤͦ͟͡ ͍ͦ͋ͦΩΎͦ͘͟ ͎͍͙ͦͭͯ͊ͭ ͙͊͒ͪ͟ 
͍͙͍ͫͦͦͦͫ͟͜;͔͙ͤͻ ͺ͊ͻ͍͜ͼ͍͜-͔͎͎͍ͨ͒͊ͦ͜Φ ˤ͙ͦͤ ͦ͋ͪͦ͘ΌΌͭΈ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ 
͎͚ͣͤ͊͘͜͜ ͤ͊ͤͤ͘Ύ͙ͣ  ͚ ͯͣ ͤͤ͜Ύ͙ͣ ͍͙ͻ͍͍͙ͦͯ͊ͭ ͘ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡Ύ 
͍͔ͫ͋͜;ͤͦ ͍͙͔͙ͪͦͤͤ͘ͻ ͡Ό͔͚͒Φ ˭ ͼ͜ΊΌ ͔ͣͭͦΌ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͔ͣͤ͜͜ ˶ͦͪ͊ͤ͒͊ 
˩͍͔ͭ΄͊ όˣ͔ͯ͒͊ͨ΄ͭύΣ ͔ͣͤ͜͜ ˢ͙ͭͭ͜͡ ˯͔ͦ͗ͺ͊ ό˿͔͎͔͒ύ ͜ ˶͚͊ͦ΄͊ ˴ͦ΄ͯͭ͊ 
ό˨͔͔͋ͪͼ͔ͤύ ͎͍ͦͪ͊ͤͦ͊ͤ͘͜͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͔͒͒ͤͤ͜͜͡ΎΣ ͤ͊ Ύ͙͟ͻ ͍ͤ͊;͊ΌͭΈͫΎ Ό͙ͤ͊͟ 
ͭ͊ ͍͒͜;͊ͭ͊Σ Ύ͟͜ ͣ͊ΌͭΈ ͙ͨͦ͊ͤͤ͟͟͡Ύ ͒ͦ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͪͦ͋ͦͭ [2, 208]. 

мффм ͪΦ ͨͦ ͨͦ ͔͔ͭͨͪ͜΄͚ͤ͜ ;͊ͫ ς ͔ͨͪͦ͒͜ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝Σ ͍ͻ͔ͦ͒͗ͤͤΎ 
͎̂ͦͪ΅͙͙ͤ ͒ͦ ͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯΣ  ͯx ͦͦͤͫ͡Έ͙͚͟ ͨͪͦͼ͔ͫΦ 

̂ мффф ͪͦͼ͜ ͎̂ͦͪ΅͙ͤ͊ ͙ͨͪΊ͒ͤ͊͊ͫ͡Ύ ͒ͦ ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯΣ ͊ 
͙͚ͨͪͤΎͭͭΎ ͯ нллп ͪͦͼ͜ ͦͺ͜ͼ͚ͤͦ͜͝ ͍͙ͨͦͫͭ͊ͤͦ ͯͪΎ͒ͯ ͨͪͦ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
͔͎ͫͭͪ͊ͭ͜;͙ͤͻ ͔ͨͦͦ͗ͤ͡Έ ˣͦͦͤͫ͡Έͦ͟͝ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ  ͚ͯ нллр ͪͦͼ͜ ˭͊ͦͤͯ͟ ͨͪͦ 
͍͙΅ͯ ͍ͦͫͭͯ͜ ͍͙͙ͫͭͦͪ͡ ͍͊ͦͤͦ͒͊͘͟;ͯ ͋͊ͯ͘ ͒͡Ύ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
͙ͪ͊ͤ͟͝ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙͎ͣͦ ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯΣ ͔ͦͪͣ͊͘͟Σ ͔͔ͨͪͻͦ͒ͯ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Σ ͤ͊ ͭͪΈͦͻ͔͔͍ͫͭͯͨͤͯ ͙͔ͫͫͭͣͯΣ 
΅  ͦ ͔͔ͨͪ͒͋͊;͊Ί ͍͙͚͋͊ͦ͘ ͯͪͫ͟ ͍ͤ͊;͊ͤͤΎ ͍ ͍͋͊͊͊ͪ͊ͭ͟͜͡Σ ͎ͣ͊ͫͭͪ͊ͭͯͪ͜͜ ͭ͊ 
͊ͫͨͪ͊ͤͭͯͪ͜͜ ό͒ͦͭͦͪ͊ͤͭͯͪ͟͜ύΦ ˨͡Ύ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍͙͍͔͊͗͡ 
ͤ͊͘;͔ͤͤΎ ͣ͊ͦ͡ ͍͔ͫͭͦͪͤͤΎ ͯ нллп ͪͦͼ͜ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ͘ ͙ͨͭ͊ͤΈ 
͍͍͔ͨͪͦ͊͒͗ͤͤΎ ˣͦͦͤͫ͡Έ͙͟ͻ ͎ͯͦ͒ ͭ͊ ͔ͨ͒ͦͣͭͭͯ͜͟͜ ͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡Φ  

˿ͯ;͊ͫͤ͜ ͍͙ͯ͘ ͎̂ͦͪ΅͙͙ͤ ͣͦ͗ͤ͊ ͙͙ͪͦ͒ͭ͘͜͡ ͤ͊ ͍͔͙͔͙ͯͤͪͫͭͭ͜  ͚͔ͦ͒͗͟͜͡Σ 
͔͍͒ͪ͗͊ͤ͜Σ ͙͍ͨͪ͊ͭͤ͜ ͭ͊ ͭ͜Σ ΅ͦ ͔ͤ͊͗͊ͭ͡Έ ͔͎͚͙ͪͤͣ͜͜͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΎͣΦ ˹͍͊;͊͡Έ͙͚ͤ 
ͨ͊ͤ͡ ͭ͊ ͍ͦͫͭͤ͜͜ ͙ͫͭ͊ͤ͒͊ͪͭ ͯ ˤ˹˭ ͣ͊Ί ͦͼͤ͜Ό͍͙͊ͭ ˨͔͍͙͚ͪ͗͊ͤ ͔ͦͣͭͭ͟͜ ͘ 
͔͙͊ͪ͒ͭ͊͟ͼ͜͝ ͎̂ͦͪ΅͙͙ͤ ͦ͗ͤ͟͜ ͍ͫͣ͜͜ ͍ͪͦ͟͜Σ ΅ͦ ͎͊ͪ͊ͤͭͯΊ Ύ͔ͫͤ͟͜ ͍͙͊͒͊ͤͤ͟͡Ύ 
͙͒ͫͼ͙ͨͤ͜͡Φ ͍͔͙͔͙̂ͤͪͫͭͭ͜ ͎̂ͦͪ΅͙͙ͤ ͨͪͦͨͦͤͯΌͭΈ ͍ͤ͊;͊ͤͤΎ ͘ ΄͙͎ͪͦͦͦ͟ ͔ͫͨͭͪͯ͟ 
͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͤ͊ ͙ͪͤ͘͜ͻ ΅͊͋͡Ύͻ ͍͙ͦͫͭ͜ ͜ ͍ͨͪͦͦ͒ΎͭΈ ͍ͤ͊ͯͦ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

˽͎͍͒ͦͭͦͯ͜͟ ͍;͙͔͍ͭ͜͡  ͙͚ͯ͒͊ͤ ;͊ͫ ͚͒ͫͤ͘͜ΌΌͭΈ ͋͜͡Έ΄͔ ͍͙͙ͨͦͦͤ͡ ͍ͫ͜ͻ 
͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͎̂ͦͪ΅͙͙ͤΦ  

˽͙ͪΊ͒ͤ͊ͤͤΎ ͒ͦ ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯ ͒ͦͦͪͤͤͦ͟͜ ͙ͣͤͦ͘͜͡ ͙͔ͫͫͭͣͯ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͍ ͎̂ͦͪ΅͙ͤ͜Φ ˹͊͊ͦͣ͘͟ ͣͤͫͭͪ͊͜͜ ͍͙ͦͫͭ͜ ͎̂ͦͪ΅͙͙ͤ 
15/2006 όL±Φ оΦύ ͙͋ͯ͡ ͍͙ͤ͊͘;͔ͤ͜ ͍ͦͫͭͤ͜͜ ͭ͊ ͍͊͟͜͡ͺ͊͜͟ͼ͚ͤ͜͜ ͍͙͎͙ͣͦ 
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͍͋͊͊͊ͪͫ͟͡Έͦ͟͝ ͭ͊ ͎͔ͣ͊ͫͭͪͫ͜Έͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟  ͚ ͪͦͨͦ͘;͊ͭͦ ͨͪͦͼ͔ͫ 
͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͔͔͍ͫͭͯͨͤͦ͝ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ  

˹͊ͪ͊͘͜Σ ͍ ͎̂ͦͪ΅͙ͤ͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͊͘ ͍͒ͦͣ͊ 
͔ͫͨͼ͊͜͡ΈͤͦͫͭΎ͙ͣΣ ͙ͨͪ;ͦͣͯ ͦ͗ͤ͊͟ ͍;͙͔ͭ͡ΈͫΈ͊͟ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ ͔ͣͦ͗ ͙͋ͯͭ Ύ͟ 
͍ͦͫͤͦͤͦΌΣ ͭ͊͟ ͜ ͍͒ͦ͒͊ͭͦͦ͟ΌΦ ˾ͦͪͤ͘͘͜ΎΌͭΈ ͭ͊͟͜ ͔͎͊ͭͦͪ͟͜͝ ͍;͙͔͍ͭ͜͡Υ ͯ;͙͔ͭ͡Έ 
͒ͦ΄͟͜͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ όƽǾƻŘŀǇŜŘŀƎƽƎǳǎύΣ ;͙͔ͯͭ͡Έ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡ όǘŀƴƝǘƽύΣ 
;͙͔ͯͭ͡Έ ͣͦͦ͒͡΄͙ͻ ͔͔ͫͪ͒ͤ͜ͻ ͍͊ͫ͟͜͡ όǘŀƴłǊŀƴŘύΣ ;͙͔ͯͭ͡Έ ͫͭ͊ͪ΄͙ͻ ͔͔ͫͪ͒ͤ͜ͻ 
͍͊ͫ͟͜͡ όƪǀȊŞǇƛǎƪƻƭŀƛ ǘŀƴłǊύΣ ͔ͫͨͼ͊͜͡Έ͙͚ͤ ;͙͔ͯͭ͡Έ-͔͔ͭͪͤͪ όƎȅƽƎȅǇŜŘŀƎƽƎǳǎύΦ 
˽͍ͪ͊ͦ ͍͙͙͊͒͊ͭ͟͡ ͯ ΄ͦ͟͜͡ ͍͙͙ͨͯͫͤ͊ͣ͟͟ ͎ͯͦͪͫΈ͙͟ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͍͊͊͒͘͟͜͡ ͤ͊͒͊ΊͭΈͫΎ ͭ͜͡Έ͙͟ ͨͫ͜͡Ύ ͒ͦ͋ͯͭͭ͘Ύ ͎͔ͣ͊ͫͭͪͫ͜Έ͎ͦͦ͟ ͙͒ͨͦͣ͊͡Φ  

˭ нллсκнллт ͍ͤ͊;͊͡Έ͎ͤͦͦ ͪͦͯ͟ ͯ ˤ˹˭ ͎̂ͦͪ΅͙͙ͤ ͍͍͔͔͒ͤ͊ ͋ͦͦͤͫ͡Έ͊͟ 
͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͔͔ͨͪ͒͋͊;͊Ί ͙ͭͪ ͔͙ͭ͊ͨ ͍ͤ͊;͊ͤͤΎΥ мύ ͘ ͊ ͍͙ͯͣͦ ͍ͤ͊;͊ͤͤΎ ͍ 
͍͔͙͔ͯͤͪͫͭͭ͜͜ ͨͪͦͭΎ͎ͦͣ о-ͻ ͍ͪͦ͟͜ ͔ͫͭͯ͒ͤͭ ͙ͦͭͪͣͯΊ ͙͒ͨͦͣ͡ ͍͋͊͊͊ͪ͊͟͡Τ нύ ͘ ͊ 
ͤ͊Ύ͍ͤͦͫͭ͜ ͼΈ͎ͦͦ ͙͒ͨͦͣ͊͡ ͔ͫͭͯ͒ͤͭ ͣ͊Ί ͍ͨͪ͊ͦ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͍ͤ͊;͊ͤͤΎ ͍ 
͎ͣ͊ͫͭͪ͊ͭͯͪ͜͜ όҌ н ͙ͪͦ͟ύΤ оύ ͦ ͫͭ͊ͤͤͣ͜ ͔ͭ͊ͨͦͣ ͔ͣͦ͗ ͙͋ͯͭ ͒ͦͭͦͪͫ͟Έ͊͟ ΄ͦ͊͟͡ 
(+ о ͙ͪͦ͟ ͘͜ ͙͔ͫͭͨͤ͒͜ΊΌ ͊͋ͦ ͔͋͘ ͙͔ͫͭͨͤ͒͜͝ύ ό͜ ΅͔ Ҍ н ͪͦͯ͟ ͍͒ͦ͒͊ͭͦͦ͟Σ ͒͡Ύ 
͙ͤ͊ͨͫ͊ͤͤΎ ͙͔͒ͫͪͭ͊ͼ͜͝ύΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. ˻͔ͭ͗Σ  ͯ
͔ͪͯ͘͡Έͭ͊ͭ͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͣ ͔ͣͦ͗ͣͦ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͙͔ͫͫͭͣ͊ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͍ ͎̂ͦͪ΅͙ͤ͜Σ ͚ͨͪͦ΄͍ͦ΄͙ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͔͙ͭ͊ͨ 
͍͔ͫͭ͊ͤͦͤͤ͡ΎΣ ͫΈ͎ͦͦ͒ͤ͜ ͍͍͒ͨͦ͒͊͜͜Ί ͍͙͎ͣͦ͊ͣ ͫͯ;͊ͫͤͦͫͭ͜Σ ͦͫ͟͜͡Έ͙͟ ͣ͊Ί ͍͙ͫͦ͟͜ 
ͫͭ ͙͊ͤ͒͊ͪͭ Ύͦͫͭ͟͜ ͤ͊ ͍ͫ͜ͻ ͍ͪͤ͜ΎͻΦ /ͨ͜͡Έ͙ͤͣ ͒͡Ύ ͙̂ͪ͊ͤ͟͝ ͭ͊ ͎̂ͦͪ΅͙͙ͤ Ί 
͎͔ͨͪ͊ͤͤͤΎ ͫͺ͍͙ͦͪͣͯ͊ͭ ͙͔ͫͫͭͣͯ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Σ ͨͦΊ͒ͤͯΌ;͙ ͤ͊ͼͦͤ͊͜͡Έͤ͜ 
͙ͭͪ͊͒ͼ͜͝ ͘ ͎͔͙͍͙͙ͨͪͦͪͫͤͣ ͔͒͜Ύ͙ͣ ͎͊ͪͯ͋͗ͤͦͦ͘͜ ͍͒ͦͫ͒ͯ͜Σ ͭͦͣͯ ͍͙͍;͔ͤͤΎ 
͙ͫͭͦͪ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͎ͯͦͪͫΈͦ͟͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ 
ͤ͊͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͙͙͒ͭ͜͡ ͚ͤ͊ͪ͊͟΅͔ ͘ ͔ͣͭͦΌ ͍͔ͭͤͤ͜͡Ύ ͼ͙ͻ ͔͚͒͜ ͯ ͙ͨͪ͊ͭͯ͟͟ ͍ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͙̂ͪ͊ͤ͟͝Φ  

˽͍͔͔͔ͪͦ͒ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͤ ͍͙;͔ͪͨͯΊ ͍ͫ͜ͻ ͔͍͊ͫͨͭ͟͜ ͔͙ͨͪͦ͋ͣ͡Σ ΅ͦ 
͍͙͍;͊͊ͫ͡ΎΦ ˽ͦ͒͊͡Έ΄͎ͦͦ ͍͙͍;͔ͤͤΎ ͔ͨͦͭͪ͋ͯΌͭΈ ͔͙ͨͪͦ͋ͣ͡ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ 
͍͊ͦͤͦ͒͊͘͟;ͦ͝ ͭ͊ ͙͍ͤͦͪͣ͊ͭͤͦ͝ ͙͋͊͘ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝Σ 
͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͎̂ͦͪ΅͙͙ͤΦ  

˶˱́˩˾ˢ́̂˾ˢ 
1. ˣͦͪ͊͟; ̐Φ ˱Φ ˾͔͊͊͘͜͡ͼ͜Ύ ͙ͨͪͤͼ͙͍ͨ͜ ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯ ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍;͙͔͍ͭ͜͡ ͍ 

͎̂ͦͪ΅͙ͤ͜ κ ̐Φ ˱Φ ˣͦͪ͊͟;Σ 3. ˽ͦͦͪ // ˤ͙΅͊ ͍ͦͫͭ͊͜ ͙̂ͪ͊ͤ͟͝ ͯ ͔ͦͤͭͫͭ͟͟͜ ͔͎ͤͭͪ͊͜ͼ͜͝ ͒ͦ 
Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯ Υ ͔͙ͣ͊ͭͪ͊͜͡ V-oƠ ˸͗ͤ͊ͪͦ͒ͤͦ͜͝ ͍ͤ͊ͯͦͦ͟-͙ͨͪ͊ͭ͟;ͤͦ͝ 
ͦͤ͟ͺ͔͔ͪͤͼ͜͝, όͣΦ ˴͙͍͝Σ нрςнт ͙ͫͭͦͨ͊͒͊͡ нлмл). ς ˤ͙΅͊ ͍ͦͫͭ͊͜ ͙̂ͪ͊ͤ͟͝Φ ς ͔͙́ͣ͊ͭ;͙͚ͤ 
͍͙ͨͯͫ͟Φ ˨ͦ͒͊ͭͦ͟ пΣ T. ˱  όмфύΦ ς ˴ Σ нлмлΦ ς ˿ . 401ς406. 

2. ˥͚ͦͣͦͤ͊ ˤΦ ˤΦ ˹͊ ͔ͪͦ͒ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ˤ͔͎͙͙ͤͪ κ ˤΦ ˤΦ ˥ͦ ͚ͣͦͤ͊. ς ˸Φ : 
ζ˽͔͎͎͙͒͊ͦ͊͟ηΣ мфтнΦ ς ннп ͫΦ 

3. ˥͚ͦͣͦͤ͊ ˤΦ ˤΦ ˽͔͎͎͒͊ͦ͜;ͤ͊ ͒ͯͣ͊͟ ͍ ͎̂ͦͪ΅͙ͤ͜ κ ˤΦ ˤΦ ˥͚ͦͣͦͤ͊. ς ˴͙͍͝-͎̂͗ͦͪͦ͒ : 
͍͙͒-͍ͦ ζ˾͊͒ΎͤͫΈ͊͟ ΄ͦ͊͟͡ηΣ мфсфΦ ς нлт ͫΦ 

4. ˭ͯΊ͍͊ ˻Φ ˹Φ ˿͍͙͔ͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ ͙͔ͫͫͭͣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 
˾͙͙ͦͫͫ ͙ ˤ͔͎͙͙ͤͪ Υ ͙͒ͫΦ Χ ͊ͤ͒͟Φ͔ͨ͒Φͤ͊ͯ͟ κ ˭͔͍ͯ͊ ˻͡Έ͎͊ ˹͙͔͍ͦ͊ͤ͊͟͡Φ ς ̊ ͯΎΣ нлмлΦ ς мсф ͫΦ 
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˾˩˭̑˸˩ 
˥͔͍ͦ͒ͫ͊͟͡Ύ ˩Φ ˤ. ˾͍͙͙͔͊ͭ͘ ͙ ͍͔͙͔ͫͭ͊ͤͦͤ͡ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͯ;͙͔ͭ͡Ύ 

͍ ˤ͔͎͙͙ͤͪΦ 
ˤ ͫͭ͊ͭΈ͔ ͙͙͍ͨͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͍ͦͫͤͦͤ·͔ Ήͭ͊ͨ· ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͯ;͙͔͔͚ͭ͡ ͙ ͤ͊ͯ;ͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͭͪͯ͒· 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔͒Ύ͔͔͚ͭ͡ ͍ ˤ͔͎͙͙ͤͪΦ ˻͔͔͔ͨͪ͒ͤ͡· ͯ͟͡Έͭͯͪͤ·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭΣ 
͙͙ͨͦͭ͡;͔͙͔ͫ͟ ͺ͊ͭͦͪ͟· ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔ͪͺͦͪͣΣ ͔ͪ͊ͫͫͣͦͭͪͤ· ͍͔͔ͫͦͪͣͤͤ·͔ 
͔͎͙͙ͫͭͪ͊ͭ ͍͙͙ͪ͊ͭ͘Ύ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˻͔͔͔ͨͪ͒ͤ͡· ͙͔͙͒ ͨͦ 
ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͔ͨͦ͒ͦͭͦ͟ ͯ;͙͔ͭ͡Ύ ͙͍͔ͫͭͤ͘·ͻ ͍͔͎͔͙ͤͪͫ͟ͻ ͔͒Ύ͔͔͚ͭ͡Φ ˤ·͔͔͒ͤ͡· 
ͪΎ͒ ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͙͔͚͒Σ ͙͔͙ͣ͡ ͋ͦ͡Έ΄͚ͦ ͍͔ͫ ͍ ͙͙ͫͦ͒͊ͤ͘ ͙͔ͫͫͭͣ· ͍͔͔͎ͫͦͪͣͤͤͦͦ 
͍͔͎͔͎ͤͪͫͦͦ͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͎͎͍ͨ͒͊ͦͦΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͙͔ͫͫͭͣ͊ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͎͍ͨͦ͒ͦͭͦ͊͟ 
ͯ;͙͔ͭ͡ΎΣ ͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ˤ͔͎͙ͤͪΎΣ ˣͦͦͤͫ͊͟͡Ύ ͙͔ͫͫͭͣ͊Φ 

SUMMARY 
Hodlevska ˴ . The Development and Formation of Teacher Training in Hungary. 
The paper analyzes the main periods of the development of vocational teacher training, 

scientific and educational work of the educational leaders in Hungary. The cultural 
characteristics, the educational reform political factors discussed current development strategy 
of national education are identified. These periods are: the first ς the X-th ςXVI-th  century  ς the 
period of formation and development of primary education; the second ς the XIV-th century ς the 
beginning of the  XVI-th century ς the Renaissance, staging education at primary, secondary and 
higher education; opening of the first Hungarian university; the third ς the first half of the XVI-th 
century ς the beginning of the XVIII-th century ς Ottoman yoke Danusian of Hungary and 
strengthening of the HabǎōǳǊƎǎ ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ ŀƴŘ ƴƻǊǘƘŜǊƴ ǇŀǊǘǎ ƻŦ ǘƘŜ ƪƛƴƎŘƻƳ ζIǳƴƎŀǊȅηΤ 
flourishing of Latin schools, strengthening the role of the Hungarian language; appearance of 
early printed books; the fourth ς the end of the XVIII-th century  ς the  beginning of the XX-th 
century is characterized by the expansion of higher education and the establishment of new 
universities; the fifth ς 1945-1991 ς the period of the Soviet power in Hungary, cancellation of 
parish schools, unification of curricula, increase in school construction, increasing the number of 
universities (to 16 universities) and institute; learning in the evening and correspondence 
departments; the sixth ς 1991 to present ς ŀ ǇŜǊƛƻŘ ƻŦ ƳƻŘŜǊƴƛȊŀǘƛƻƴΣ IǳƴƎŀǊȅΩǎ ƧƻƛƴƛƴƎ ǘƘŜ 
European educational space, the Bologna process. 

The ideas for training teachers of famous Hungarian figures are outlined. The author 
has determined a number of promising ideas that are of great importance in training modern 
Hungarian teachers.  

It is determined that the system of teacher training in Hungary, having different 
stages of development, now meets modernity, because of the high quality standards at all 
levels. Ukraine and Hungary have the desire to form a system of teacher education, 
combining national traditions with progressive ideas of international experience, so the study 
of the historical experience of Hungarian teacher training provides an opportunity to 
highlight the best practices  in order to implement these ideas into practice in the 
educational institutions of Ukraine. 

Key words: an education system, teacher training, educational activities, Hungary, 
Bologna system. 

  



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 3 (47) 

83 

̂˨˴ 81ΩнпоΥото  
˶Φ ̐Φ ˴ͯͨ;͙͟ 

˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͍͎ͦ͒ͤͦͦ  
͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ͜ ͙͙͍ͨͪͪͦ͒ͦͦͪͫͭͯ͊ͤͤ͟Ύ 

 

̅˻˾˸̂ˤˢ˹˹̒ ˸˻́ˮˤˢ̇˱˲ ˨˻ ˤˮˤ̉˩˹˹̒ ˱˹˻˭˩˸˹ˮ̆ ˸˻ˤ ̒˴ ˭ˢ˽˻˾̂˴ˢ 
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̂ ͫͭ͊ͭͭ͜ ͊ͤ͊ͯ͘͜͡ΊͭΈͫΎ ͔ͨͦͭͪ͋͊ ͍ ͍ͦͦͦ͒ͤͤ͜͜͡ ͤ͜΄͍ͦͣͦͤͦΌ ͔͔ͦͣͨͭͤ͟ͼ͜ΊΌ 
͎ͪͦͣ͊͒Ύ͙ͤ͊ͣ ͍͙̐ͪͦͨΣ ͦͫ͟͜͡Έ͙͟ ͔ͤͦͣͤ͘͜͜ ͍͙ͣͦ ͔ͤ͊͗͊ͭ͡Έ ͫΈ͎ͦͦ͒ͤ͜ ͯ ͍͘ΩΎͯ͘͟ ͘ ͯͫ ͔ 
͋͜͡Έ΄ͦΌ ͔ͤͭͪͤ͊͜ͼͦͤ͊͊͘͜͜͡ͼ͜ΊΌ ͔͙ͦͤͦͣ͟͜͟ ͒ͦ ͟͡Ό;͍͙ͦͻ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜Φ ̂ ͔͒ͦͫ͒͗ͤͤ͜͜͡ 
͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎ ͤ͊ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͤ͊ͤ͘Έ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΣ ͔ͨͪͦͭ ͍͙͔ͦͪͣ͟͡ΌΊͭΈͫΎ 
ͭ͊ͦ͗͟ ͔ͨͦͭͪ͋͊ ͍ ͤ͜΄͙ͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͭ͊ ͔ͤΊ͍͔͚ͪͦͨͫΈ͙͟ͻ ͍ͣͦ͊ͻ Ύ͟ ͙͚ͭ͊ͫ͟Έ͊͟ ;͙ 
͊ͪ͊͋ͫΈ͊͟ ͤ͊ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻ ̐˿Σ Ύ͟͜ ͨͪͦͨͦͤͯΌͭΈ ͒͡Ύ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͘͜ ͤ͊ͤͤ͘Ύ͙ͣ ͍ͣͦ ͪ͊͟΅͜ 
͊ͪ͟ΩΊͪͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͭ͊Σ ͍ͤ͊ͭ͜Έ, ͍͙΅ͯ ͊ͪͦ͋ͭͤͯ͘͜ ͨ͊ͭͤ͡ΌΣ ΅ͦ ͺͦͪͣͯΊ ͨͦͭͯ͗ͤͯ 
͙͍ͣͦͭ͊ͼ͚ͤͯ͜ ͋͊ͯ͘ ͒͡Ύ ΄ͦ͟͡Ύ͍ͪ͜ ͜ ͙͒ͦͪͦͫ͡ͻ ͒ͦ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ ̂ ͔͒ͦͫ͒͗ͤͤ͜͜͡ 
͍͙͔͔ͦͪͣͤͦ͟͡ ͔͔͙͍͙ͨͪͫͨͭ͟ ͍͙ͪͦͭͯ͘͟ ͤ͜΄͍ͦͣͦͤͦ͝ ͍͙ͦͫͭ͜ ͯ Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ ͨͪͦͫͭͦͪ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͙͍ͣͦͭ͊ͼ͜ΎΣ ͔ͤͦͣͤ͘͜͜ ͍͙ͣͦΣ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ ͤ͜΄͍ͦͣͦͤ͊ 
͔͔ͦͣͨͭͤ͟ͼ͜ΎΣ ͎ͦ͋͊͊͘͜͡͡ͼ͜ΎΣ ͔ͤͭͪͤ͊͜ͼͦͤ͊͊͘͜͜͡ͼ͜ΎΣ ͎͍͋͊͊ͭͦͣͦͤͫͭ͜ΈΣ ͨͪͦͺ͔͚͙͚ͫͤ͜ ͯͫͨ͜ͻ. 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡. ̂ ͍͔͚̐ͪͦͨͫΈͦͣͯ͟ ͔ͨ͊ͪ͊ͣͤͭ͜͡ ͭ͊ ˾͊͒͜ ͍͙̐ͪͦͨ 
ͤ͜΄͍ͦͣͦͤͯ ͔͔ͦͣͨͭͤ͟ͼ͜Ό ͍͒ͤͦͫ͜ΎͭΈ ͒ͦ ͍ͦͫΈ͙ͣ ͟͡Ό;͍͙ͦͻ ͔͔ͦͣͨͭͤ͟ͼ͚͜ 
͔͔͔͍͎͋ͨͪͪͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͍͙ͫͭ͊ͭΈ ͔͔ͨͪ͒ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͊͊͒͊ͣ͘͟͡ 
͍͊͒͊ͤͤ͘Ύ ͺ͍͙ͦͪͣͯ͊ͭ ͯ ΄ͦ͟͡Ύ͍ͪ͜ ͍͎͍͒ͦͦͫͭͪͦͦ͟͜ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎͭΈ 
͙͊͘͡΄͙͊ͭͫΎ ͣ͝ ͔͙͙ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͣ͟͟ ͍͍ͨͪͦ͒ͦ͗ ͯͫ Έ͎ͦͦ ͔ͨͪͦ͒ͯ͜ ͙͍͎͊ͭͤͦͦ͟ 
͙͗ͭͭΎ. ͔͔́ͤ͒ͤͼ͜Ύ ͍͙ͪͦͭͯ͘͟ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍ͨͦΩΎ͊ͤ͊͘ ͘ 
͎͍ͨ͒ͦͭͦͦ͜͟Ό ͺ͊ͻ͍͜ͼΎΣ ͎ͫͨͪͦͣͦ͗ͤͦͦ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͔͔ͫ͋  ͚͍͊͒ͦͦ͘͡Έ͙͙ͤͭ ͍͙͎͙ͣͦ 
͍ͪͦ͋ͦͭͦ͒͊ͼΎΦ ͔̇ ͍͙͎ͣ͊͊Ί ͍͒͜ ͫͯ;͊ͫͤͦ͝ ͍͙ͦͫͭ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͍͍ͨͪͦ͒ͦ͗ 
͙͗ͭͭΎΣ Ύ͔͟ ͍͙͒ͦͦͭ͘͡Έ ͯ;ͤΌ ͫͺ͍͙ͦͪͣͯ͊ͭ ͚ͫͭͯ͜͟ ͙͍ͣͦͭ͊ͼ͜Ό Ύ͟ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍ 
ͼͦͣͯ͜͡Σ ͭ͊͟ ͜ ͒ͦ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͔ͦͪͣ͊͘͟Φ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͙͍ͣͦͭ͊ͼ͚͎ͤͦͦ͜ ͔͔͔ͣͤͭ͊͡  ͯ ͨͪͦͼ͔ͫ͜ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͜΄͍ͦͣͦͤͦ͝ ͙ͨͪͦͨͦ͘ͼ͜͝ ͭ ͊ ͍ͤ͊;͊ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ 
͍ͯͫ͒ͦͣ͜͡ΌΊͭΈͫΎ ͫΈ͎ͦͦ͒ͤ͜ ͎͋͊͊ͭΈͣ͊ ͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡Φ ˿ͨͦͤͯ͊͟͡Έͤ͜ ͔͔͒͗ͪ͊͡ 
͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͙͒ͦͫͭΈ ͙͙ͪͤͣ͘͜Φ ˢ͍͙ͭͦͪ ͔ͨͪͦͭͯ͟ ˾͙͊͒ 
͍͙̐ͪͦͨ ζ˽͡Ό͙͎͍ͪͤ͊͜͡͡Έ͔ͤ  ͚ͣ͗ͯ͜͟͡Έ͔ͭͯͪͤ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͔ͨͪͦͭ͟η ͍͊ͯ͘͟ΌͭΈΣ 
͙ͤ͊ͨͪ͊͒͟͡Σ ͤ͊ ͍ͨͪ͊ͦ ͎ͦ͗ͤͦͦ͟ ;͔ͤ͊͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍͙͍;͙͊ͭ ͔ͤͦͣͤ͘͜͜ ͍͙ͣͦΣ ΅ͦ 
Ί ͍͙͍͙͊͗ͣ͡ ͔͔͔ͣͤͭͦͣ͡ ͍͙͍ͪͤ͜Ό͍͊ͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ Ύ͟ ͍ͫͭͦͫͦͤͦ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͔͙͍ͨͪͫͨͭ͟Σ ͭ͊͟ ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ ͫͯͫͨ͜͡Έͤͦͣͯ 
͙͗ͭͭ͜ [6], ΅  ͍͙ͦͫͭ͊ͭΈ ͍ͤͦ͜ ͍͙͎͙ͣͦ ͒ͦ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͪͦ͋ͦ;ͦ͝ 
͙͙ͫ͡ ͤ͊ ͙ͪͤ͊͟ͻ ͨͪ͊ͼ͜Φ  ͙̂ͫͯ͡ ͎ͫͭͪͣͦͦ͜͟ ͨͦ΄͙͔ͪͤͤΎ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝Σ ͍͙͎ͫͦͦͦ͟ 
͍ͪͤ͜Ύ ͣͦ͋͜͡Έͤͦͫͭ͜  ͚͔ͪ͊͡Έ͙ͤͻ ͙ͨͪͦͨͦ͘ͼ͚͜  ͍͙͎ͣͦ͜ ͫͯ;͎͊ͫͤͦͦ ͙ͪͤͯ͟ ͨͪ͊ͼ͜Σ 
͎ͤͦͦ͜͟ ͔ͤ ͙͍͒ͯ͘Ί ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͔ͤͦͣͤ͘͜͜ ͍͙ͣͦ ͍͎͒ͪ͊͜͜ΌͭΈ ͍͙͍͊͗ͯ͡ ͪͦ͡Έ  ͯ
ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤ͜ ͭ ͊͊ͪ͟ΩΊͪͤͦͣͯ ͪͦͫͭ͜Φ ˨͙͙ͭͤ͊Σ Ύ͊͟ ͙ͨͪͻ͙ͦ͒ͭΈ ͫΈ͎ͦͦ͒ͤ͜ ͒ͦ 
΄͙ͦ͟͡Σ ͔ͤ ͍ͯͫ͒ͦͣ͜͡ΌΊ ͼΈ͎ͦͦ ͺ͊ͭͯ͟ ͍ͨͦͤͦΌ ͣͪͦ͜ΌΣ ͔ͨͪͦͭ ͝͝ ͋͊ͭΈ͙͟  ͚
͔͎͎͙ͨ͒͊ͦ ͍͙ͨͦͤͤ͜ ͎ͤ͊ͦͦ͡΄͍͙ͯ͊ͭ ͙͊ͪ͊͒͘ ;͎ͦͦ ͭ ͊͒͡Ύ ;͎ͦͦ ͍͊ͪͭͦ ͍͙͍;͙͊ͭ 
͔ͤͦͣͤ͘͜͜ ͍͙ͣͦΦ ˢ͔͒͗Σ Ύ͟ ͊ͤ͊͘͘;͔ͤͦ  ͍͔͒ͦͫ͒͗ͤͤ͜͜͡ ˢ͍͚ͫͭͪͫ͜Έ͎ͦͦ͟ ͼ͔ͤͭͪͯ 
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͍͙ͣͦͤͻ ͔͔ͦͣͨͭͤ͟ͼ͚͜Σ ζͯ ͤ͊΄ͦͣͯ ͚͙ͤ͊͋͗͡;ͦͣͯ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͙͙ͨͦͭͪ͋ͤͣ͜ 
͋ͯ͒ͯͭΈ ͡Ό͙͒ ͘ Ύ͎ͦͣͦ͊͟ ͋͜͡Έ΄͙ͣ ͪͦͣ͊ͭͭ͘͝Ύͣ ͍͙ͣͦͤͻ ͤ͊ͤ͘ΈΣ ͤ͊ͨͪΦΣ ͯ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͫͺ͔ͪ͊ͻ ͜ ͯ ͫͺ͔ͪ͜ ͎ͨͦͫͯ͡ όͨͦ͜͡ͼ͜͝Σ ͊ͪͤ͜͟͜͡Σ ΧύΦ ˨͍ͦ͒͊ͭͦ͟͜ ͤ͊ͤͤ͘Ύ 
͍ͣͦ ͎͍͙͋͊͊ͭͦͣͦͤͻ ͡Ό͔͚͒ Ί ͍͒ͦ͒͊ͭͦͦ͟Ό ͼͤͤͫͭ͜͜ΌΣ Ύ͊͟ ͍͙͔ͨͪͦͨͦͤͯ͊ͭͣ  ͍
͎͋͊͊ͭΈͦͻ ͍͙ͨ͊͒͊͟ͻ ͔͔͍͎͙ͨͪ͊ ͤ͊ ͙ͪͤͯ͟ ͨͪ͊ͼ͜η [15, 11].  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͔ͪͦ͋ͣ͊͡ ͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍ 
ͼͦͣͯ͜͡  ͚ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ ͔ͦͪͣ͊͘͟Σ ͙͍͔ͨͪͪͭ͊Ί ͫΈ͎ͦͦ͒ͤ͜ ͍͎ͯ͊ͯ 
͎͋͊͊ͭΈͦͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͍ͭ͜;͙ͤ͘Ύ͎ͤͦͦ ͭ ͎͊͊ͪͯ͋͗ͤͦͦ͘͜ ͨͪͦͫͭͦͪͯΣ ΅ͦ ͚ͤ͊͘΄ͦ͡ 
͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͯ ͨͪ͊ͼΎͻ ́Φ s ͔ͫ͟͡ΊΊͤͦ͟Σ ˱Φ ˭ ͙ͣͤΈͦ͝Σ ̐Φ ˱ ͡Έͤ͊͝Σ ˥Φ ˴ ͦͫͭΌ͊͟Σ 
˸Φ ́ ͔͊͒Ί͍ͦ͝Σ ˶Φ ̒ ͔͔ͪͣͤͦ͟Σ ˭Φ ˨ Έ͔ͦͪͤΎ όZ. Dǀrneyύ ͭ͊ ͤ͜΄͙ͻΦ ̂ͫ ͔ ͋͜͡Έ΄͔ 
͙͍͒ͦͫ͒ͤ͜͟͜͡ ͙ͪͤ͘͜ͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͟͝ ͎ͤ͊ͦͦ͡΄ͯΌͭΈ ͤ͊ ͔ͨͦͭͪ͋͜ ͯ ͤ͊ͤͤ͘Ύͻ 
͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ ͫͺ͔ͪ͜ ͔͙ͦͤͦͣ͟͜͟Υ ˸Φ ̊ ͔ͭ͐ͯ όM. Stegu) ς ˢ͍ͫͭͪ͜ΎΣ ˱Φ ʕ ͔͔ͪͤ͡ 
(I. WerlenύΣ ̅Φ ˧ ͪͤ͜ όF. GrinύΣ ˧Φ ˶ Ό͒͜ όG. LǸdi) ς ͍͔͚̊ͼ͊ͪ͜ΎΣ ˭Φ ̊ Έ͔ͦͨͨͪ-˧͔ͪ͊͋ 
(S. Schǀpper-Grabe) ς ˹͔ͣ͜;;͙ͤ͊Σ ˨Φ ˧ ͪ͊͒͒ͦ͡ όD. GraddolύΣ ˾Φ ˶ ͔͍ͭͭ͜ 
(R. LevittύΣ ˢΦ ˸ ͊ͤͤ όA. Mann) ς ʕ ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡Ύ ͭ͊ ͤ͜Φ  

˸͔ͭͦΌ ͎ͤ͊́ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ί ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ 
͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ  ͯ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͤ͊ ͍ͦͫͤͦ͜ ͙͒͊ͤͻΣ 
͙͙ͦͭͪͣ͊ͤͻ ͍͙͙ͨͪͦ͒ͤͣ͜ ͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤ͜͡ͼΈ͙͙ͣ͟ ͙͙ͤͫͭͭͯͭ͊ͣ͜ ͍͙̐ͪͦͨΥ 
˹͊ͼͦͤ͊͜͡Έ͙ͤͣ ͼ͔ͤͭͪͦͣ ͍ͣͦ όNational Centre for LanguagesύΣ ˣ͙ͪͭ͊ͤͫΈͦ͟Ό 
͔͊͊͒ͣ͟͜ΊΌ όBritish AcademyύΣ ˣ͙ͪͭ͊ͤͫΈͦ͟Ό ˾͊͒ͦΌ όBritish Council), 
˱͙ͤͫͭͭͯͭͦͣ ͍ͦͫͭͤ͜͜ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍ ͔ͦͤͦͣ͟͜ͼ͜ όInstitut fǸr Bildungsforschung in 
der Wirtschaftύ ͭ͊ ˢ͍͚ͫͭͪͫ͜Έ͙ͣ͟ ͼ͔ͤͭͪͦͣ ͍͙ͣͦͤͻ ͔͔ͦͣͨͭͤ͟ͼ͚͜ 
(mǎǘŜǊǊŜƛŎƘƛǎŎƘŜǎ {ǇǊŀŎƘŜƴ YƻƳǇŜǘŜƴȊȊŜƴǘǊǳƳύ.  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ̂ ͨͪͦͼ͔ͫ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͚͔͒ͫͤͤͦ͘͜ ͙͙ͪͭ͟;͙͚ͤ 
͊ͤ͊͘͜͡ ͔͙ͭͪ͊ͭͯͪ͜͡, ͍͊ͫͭͦͫͦ͊ͤͦ͘ ͔ͣͭͦ͒ ͙͍͎ͦͣͨ͊ͪ͊ͭͤͦͦ͟ ͊ͤ͊ͯ͘͜͡Σ Ύ͙͚͟ 
͍͙͍͒ͦͦ͘͡ ͍ͨͦͪͤ͜Ύ͙ͭ ͔͙ͨͦͭͪ͋ ͯ ͺ͊ͻ͍͜ͼΎͻ ͘ ͤ͜΄͍͙͙ͦͣͦͤͣ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ͙ͣ  ͍
͙ͤ͘ͼ͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͟͝ ͭ͊ ͎͙ͨͪͦͤͦͫͭ;͙͚ͤ ͔ͣͭͦ͒Σ ΅ͦ ͙͍͙͍ͯͣͦ͗͡ ͔ͤ 
͙͡΄͔ ͍͙ͤ͊͘;͙͙ͭ ͙͙͍͙͚ͨͦͭͤ͘ ͍͒ͦͫ͒͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͍ͣͦͭ͊ͼ͚͎ͤͦͦ͜ ͔͔͔ͣͤͭͯ͡ ͍ 
ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ ͍͙͒ͦͫ͒͗ͯ͊ͤ͜͡ͻ ͪ͊ͤ͊͟͝ͻΣ ͔͊͡ ͚ ͍͙Ύ͍͙͙ͭ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͚͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ ̂ͪ͊ͤ͟͜͝Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̒͟ ͍͒ͦͣͦ͜Σ ͙͍ͣͦͭ͊ͼ͜Ύ ͒ͦ ͍ͤ͊;͊ͤͤΎ Ί 
ͦ͒ͤ͜ΊΌ ͘ ͔͔͍ͨͪ͒ͯͣͦ ͯͫͨ͜΄͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͯ ΄ͦ͟͜͡Σ ͭ͊͟ ͜ ͍͙΅ͦͣͯ 
͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡Φ ́Φ s ͔ͫ͟͡ΊΊͤͦ͟ ͍͙ͤ͊͘;͊Ί ͨͦͤΎͭͭΎ ͙͍ͣͦͭ͊ͼ͜͝ Ύ͟ ͙͒ͤ͊ͣ͜;ͤͯ 
͔͎͊ͭͦͪ͟͜ΌΣ Ύ͊͟ ͙ͣͫͭͭ͜Έ ͔ͤ ͙͡΄͔ ͙͍͙ͣͦͭΣ ͊ ͚ ͔͙ͨͦͭͪ͋Σ ΅ͦ ͍͙ͤ͊͘;͊ΌͭΈ 
͍͔ͨͦ͒ͤͯ͜͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ Ύ͚ͫ͟͜Έ ͫͦͼ͊͜͡Έ͚ͤ͜ ͙ͫͭͯ͊ͼ͜͝ ͭ ͔͍͊ͨͤͦΌ ͣͪͦ͜Ό ͣͦ͗ͯͭΈ 
͙͋ͯͭ ͍͙ͤ͊͘;͔ͤ͜ Ύ͟ ͎͍ͦͭͦͤͫͭ͜Έ ͒͜Ύ͙ͭ ͔͍͙ͨͤͣ ;͙ͤͦͣ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͍͔ͨͦͫͭ͊ͤͦ͡͝ 
͔͙ͣͭ ͤ͊ ͍ͦͫͤͦ͜ ͪͦͯͣͤͤ͘͜Ύ ͼͤͤͦͫͭ͜͜ ͒ͦͫΎ͎͔ͤͤͤΎ ͯͫͨ͜ͻͯ ͭ͊ ͦͼ͙ͤ͜͟ ͍͙͊ͫͤ͡ͻ 
͔͚͒͋ͤͦͫͭ͘͜ ͜ ͙ͯͫ͘͡ΈΣ Ύ͙͟ͻ ͔ͤͦ͋ͻ͒ͤͦ͜ ͒͡Ύ ͼΈ͎ͦͦ ͙͊͊ͫͭ͘͟͡Σ ͯ ͝ͻ ͫͯͯͨͤͦͫͭ͟͜ ώмΣ сϐΦ 
˨͡Ύ ͎͋͊͊ͭΈͦͻ ͯ;͍ͤ͜ ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ͤͤ͘Ύ ͪ͒ͤͦ͜͝ ͭ ͔͊ͤͦͣͤͦ͘͜͝ ͍ͣͦ Ί ͔ͨͦͭͤͼ͚ͤͦ͜Ό 
ͼͤͤͫͭ͜͜ΌΣ Ύͯ͟ ͍͙ͦͤ ;͊ͫͭͦ ͍ͯͫ͒ͦͣ͜͡ΌΌͭΈ ͙͡΄͔  ͍͚ͣ͊͋ͯͭͤΈͦͣͯΦ ˤ͙Ύ͍͡ΎΌ;͙ 
͍ͨͤ͊͊͘͜͡Έͤͯ ͙͍ͨ͊ͫͤͫͭ͜ΈΣ ͍͙ͦͤ ͎͍ͦͭͦ͜ ͙͡΄͔ ͙͍͙ͦͭͪͣͯ͊ͭ ͤ͊ͤͤ͘ΎΣ ͊ ͔ͤ ͍͙͒ͦ͋ͯ͊ͭ͘ 
͝ͻΦ ˭ ͼΈ͎ͦͦ ͙͍ͨͪͦ͒ͯ ̐Φ ˱ Φ ˽ ͍͊ͫͫͦ ͍͔͍͍ͫͭͪ͒͗ͯ͊Υ ζ̂;ͤ͜ ͔͒ͯ͗ ͎ͨͦ͊ͤͦ 
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ͯͫ ͍͒ͦͣ͜͡ΌΌͭΈΣ ͚͔ͣ͊͗ ͔ͤ ͍͒͜;͍ͯ͊ΌͭΈ ͜ ͔ͤ ͋͊;͊ͭΈΣ ΅ͦ ͒͊Ί ό͔ͣͦ͗ ͙͒͊ͭύ ͫ͊ͣ 
ͨͪͦͼ͔ͫ ͍ͦͦ͒ͤͤ͜͡Ύ ͔ͤͦͣͤͦ͘͜Ό ͍ͣͦͦΌ ͣ͝ ͙ͦͫͦ͋ͫͭͦη [3, 15].  

˭ͪͦͯͣͦ͘͜͡Σ ΅ͦ ͫͨͦͤͯ͊͟͡Έͤ͜ ͔͔͔͙ͣͤͭ͡ ͒ͦ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ Ί 
͙͙ͪͤͣ͘͜Σ ͤ͊ ͙ͤͻ ͍͙͍ͨ͊͡ΌͭΈ Ύ͟ ͫͯ͋ΩΊ͙͍ͭͤ͟͜Σ ͭ͊͟ ͜ ͦ͋ΩΊ͙͍ͭͤ͟͜ ͔͔͙͒ͭͪͣͤ͊ͤͭ͜Σ 
͔͔ͨͪ͒ͯͫͣ͜ ͭ͜Σ Ύ͟͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ  ͍ͫΈ͎ͦͦ͒ͤ͜΄ͤΈͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͨ͒͜ ͍͙͍ͨͦͣ͡ 
͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ͭ ͊ Ύ͟͜Σ Ύ͟ ͎ͤ͊ͦͦ͡΄ͯΊ ˶Φ ̒ ͔͔ͪͣͤͦ͟Σ ͍ͫͭͦͪΌΌͭΈ ζ΄͡Ύͻ ͒ͦ 
͙͎ͦͫͦ͋ͫͭͦͦ ͎͋͊ͦͨͦͯ͡͡;;Ύη [5, 73]Σ ΅ͦΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͺͦͪͣͯΊ ͋͊͗͊ͤͤΎ ͚ 
͔͔ͤͭͪͫ͜ ͒ͦ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ ͙ͫͨͪΎΌ;͙ ͍͔ͫͭ͊ͤͦͤͤ͡Ό ͔ͦͤͯͪͤͭͤͦ͟͟-
͎ͫͨͪͦͣͦ͗ͤͦͦ ͚ ͔͔͎ͦͣͨͭͤͭͤͦͦ͟ ͺ͊ͻ͍͜ͼΎΦ  

ˢ͎͚ͤͫ͜͡Έ͊͟ ͍ͣͦ͊ ͚͊ͣ͊͘Ί ͫΈ͎ͦͦ͒ͤ͜ ͍ ͍ͦͫͭͤ͜Έͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͔ͨͪ΄͔ ͣͫ͜ͼ͔ 
͔͔ͫͪ͒ ͍͔͙͎ͦͦ͟͡ ͪͦͣ͊ͭͭ͘͝Ύ ͍ͣͦΦ ˢͤ͊ͯ͘͜͡Ό;͙ ;͙͙͙ͤͤ͟ ͨͦͨͯ͡Ύͪͤͦͫͭ͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ 
͍͙ͣͦ ͔͔ͫͪ͒ ͯ;͍ͤ͜Σ ͔͍ͫͭͯ͒ͤͭ͜  ͜ ͙͒ͦͪͦͫ͡ͻΣ ͙͙͒ͦͫ͒ͤ͜͟͡ ͙ͪͤ͘͜ͻ ͪ͊ͤ͟͝ 
͍͙͔ͦͪͣ͟͡ΌΌͭΈ ͍͒ͦͣͤͯ͊ͤͤ͜Ύ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ Ύ͟ lingua francaΣ ΅ͦ ͍͔ͯͣͦͤͦ͘͡ 
ζͭͦͭ͊͡ΈͤͦΌ ͎ͦ͋͊͊͘͜͡͡ͼ͜ΊΌ ͤ͊ ͼͫͤͯ͜͜͡ ͔ͦͤͦͣ͟͜;ͤͯ ͙͔ͫͫͭͣͯΣ ͦ͋ΩΊ͒ͤ͊ͤͯ ͔ͤ ͙͡΄͔ 
͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ ͪͦͨͦ͒ͦͣ͘͜͡ ͨͪ͊ͼ͜Σ ͔͊͡ ͚ ͍͔͙͡;͔͙͙ͤͣ͘ ͍͔͍͙ͫͫͭͤͣ͜͜ 
͍͙͙ͪͦ͋ͤ;͙͙ͣ ͙ͫͭͪͯͭͯͪ͊ͣ͟ ͭ͊ ͙ͫͭͪͯͭͯͪ͊ͣ͟ ͋ͯͭͯ͘Σ ͎ͦ͋͊͡͡ΈͤͦΌ ͺ͍ͤ͊ͤͫͦͦ͜Ό 
͙͔ͫͫͭͣͦΌ ͚ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜Ό ͙͔ͫͫͭͣͦΌ ͔͎ͨ͊ͤͭ͊ͪͤͦͦ͡ ͣ͊ͫ΄ͭ͊͋ͯη ώпΣ пмрϐΦ 
˻ͫ͟͜͡Έ͙͟ ͒ͦ ͍͙ͦͫͤͦͤͻ ͙ͪͫ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ͍͒ͤͦͫ͜ΎͭΈ ͫΈ͎ͦͦ͒ͤ͜ ͙͚ͫͭͪͣ͜͟ ͍͙ͪͦͭͦ͘͟ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͍͔ͫͭͦͪͤͤΎ ͭͪ͊ͤͫͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ 
͚ͦͣͨ͊ͤ͟͜Σ ͣ͗ͤ͊ͪͦ͒ͤͯ͜ ͔ͦͤͦͣ͟͜;ͤͯ ͔͎ͤͭͪ͊͜ͼ͜ΌΣ ͙͎͊ͯͭͫͦͪͫͤΣ ͍͔ͫͭͦͪͤͤΎ 
͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͺ͍͙ͤ͊ͤͫͦ͜ͻ ͜ ͔ͦͤͦͣ͟͜;͙ͤͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͭͦ ͦ;͔͍͙͙͒ͤͣ Ί ͚ͭͦ ͺ͊ͭ͟Σ 
΅ͦ ͍ͣͦ͊ ͣ͗ͤ͊͜ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ Ί ͔͍͊ͭͪ͋ͯ͊ͤͦ͘Ό ͒͡Ύ ͎͚͎͊ͪͣͦͤͤͦͦ͜ 
͍͙ͪͦͭͯ͘͟ ͚ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͼ͙ͻ ͙͔ͫͫͭͣΦ  

 ͙̂ͫͯ͡ ͎ͭͦͦΣ ΅ͦ ͎͚͊ͤͫ͜͡Έ͊͟ ͍ͣͦ͊ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ζ͟͡Ό; ͯ 
͍ͫͭ͜ηΣ Ύ͙͚͟Σ Ύ͟ ͜ ζ͟͡Ό; ͒ͦ ͍͔͔͚͒ͪ ͍͙̐ͪͦͨηΣ ͔ͤ ͣͦ͗ͯͭΈ ͍͙͊ͨͪͦͨͦͤͯ͊ͭ͘ ͍ͫ ͜ ͤ͜΄͜ 
͍͙ͣͦΣ ͍͙͚͒ͦͣ͜ ͍͚͊ͫͭͪͫ͜Έ͙͚͟ ͙͒ͦͫ͒ͤ͜͟͡ ˥Φ-̑Φ ˴ ͪͯͣͣ όH.-J. Krummύ ͍͊ͯ͊͗ͯ͘ΊΣ 
΅ͦ ζ͎͚͊ͤͫ͜͡Έͯ͟ ͍ͣͦͯ ͨͦͭͪ͋ͤͦ͜ ͍͍͙͊͗͊ͭ ͔ͤ ͔ͤͦͣͤͦ͘͜ΌΣ ͊ ͟͡Ό;͍ͦͦΌ 
͍͊͟͜͡ͺ͊͜͟ͼ͜ΊΌΣ ΅ͦͫΈ ͤ͊ ͟΄ͭ͊ͭ͡ ͍ͨͪ͊ ͍ͦ͒͜Ύ ;͙ ͍ͦͦ͒ͤͤ͜͡Ύ ͦͣͨ͟ΩΌ͔ͭͪͦͣη ώмнΣ 
нрϐΦ ˹͊ͭͦͣͫͭ͜ΈΣ ͻͦ; ͎͚͊ͤͫ͜͡Έ͊͟ ͍ͣͦ͊ ͚ ͒ͦͣͤͯ͜Ί  ͍ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ ͔ͦͤͦͣ͟͜;ͤͦͣͯ 
͙͒ͫͯͪͫ͟͜Σ ͔ͨͪͦͭ Ί͍͔͚ͪͦͨͫΈ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͗ ͔ ͫΈ͎ͦͦ͒ͤ͜ ͍͙Ύ͍͡ΎΌͭΈ ͔ͨͦͭͪ͋ͯ 
͔͔ͫͪ͒ͤ͜ͻ ͜ ͙ͣ͊͡ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ ͯ ͤ͊ͤͤ͘Ύͻ ͔ͤ ͙͡΄͔ ͎͚͊ͤͫ͜͡Έͦ͟͝Σ ͔͊͡ ͚ ͔ͤͣ͜ͼΈͦ͟͝ 
(18 ҈ύΣ ͺͪ͊ͤͼͯ͘Έͦ͟͝ όмо ҈ύΣ ͚ͪͦͫͫ͜Έͦ͟͝ (12 ҈ύΣ ͫͨ͊ͤͫ͜Έͦ͟͝ όт ҈ύΣ ͚ͭ͊ͫ͜͜͡Έͦ͟͝ όр %), 
͙͚ͭ͊ͫ͟Έͦ͟͝ όп ҈ύΣ ͨͦ͡ΈͫΈͦ͟͝ όо ҈ύΣ ͊ͪ͊͋ͫΈͦ͟͝ όн ҈ύΣ ͎ͨͦͪͭͯ͊͡ΈͫΈͦ͟͝ όм ҈ύ ͚ ͤ͜΄͙ͻ 
͍ͣͦ όф %) [8, 45].  

́͊͟Σ ͚͔ͣ͊͗ ͍ͫ ͜ ͺ͙ͪͣ͜ ͍ ˢ͍ͫͭͪ͜͝ ͔ͨͦͭͪ͋ͯΌͭΈ ͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜ ͘͜ ͤ͊ͤͤ͘Ύ͙ͣ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΦ ˽ͦͪΎ͒ ͘͜ ͙ͭͣ ͙ͤ͊͘͟ ͙͙ͦͨͭ͊ͤͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ ͍͙Ύ͍͙͙͡ ͙ͨͦͨͭ 
ͯ ͙͋͘͡Έͦ͟ ол ҈ ͤ͊ ͺͪ͊ͤͼͯ͘Έͯ͟ ͭ͊ ͚ͭ͊ͫ͜͜͡Έͯ͟ ͍͙ͣͦ ͚ ͯ уς10 % ς ͤ͊ ͍͙ͣͦ 
͍ͫͯͫ͒͜͜Υ ͎ͯͦͪͫΈͯ͟Σ ;͔ͫΈͯ͟Σ ͍ͫͦ͊͡ͼΈͯ͟Σ ͍͔ͫͦͤͫ͡Έͯ͟ ͭ͊ ͚ͪͦͫͫ͜Έͯ͟Σ ͫͨ͊ͤͫ͜Έͯ͟ ͚ 
͋ͦͫͤ͜ ͚ͫΈͯ͟κͻ͍ͦͪ͊ͭͫΈͯ͟κ͔ͫͪ͋ͫΈͯ͟ ώтΣ мтоϐΦ  

˭Φ ̊ Έ͔ͦͨͨͪ-˧͔ͪ͊͋ όS. Schǀpper-GrabeύΣ ͒ͦͫ͒͗ͯ͜͡Ό;͙ ͫͭ͊ͤ ͍ͦͦ͒ͤͤ͜͡Ύ 
͔͙͙ͤͦͣͤͣ͘͜ ͍͙ͣͦ͊ͣ ͤ͊ ͔ͤͣ͜ͼΈ͙͟ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻΣ ͍͙Ύ͍͙͍Σ ΅ͦ ͚͔ͣ͊͗ ͍ͫ͜ 
͔͍͙͙ͪͤ͟͜͟ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ ͜ ;͔͙ͤ͡ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͨͪ͊ͼ͍͙͙ͤ͜͟ ͔͔ͫͪ͒ͤΈͦ͝ ͙͊ͤ͟͡ 
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͔͔͔ͣͤ͒͗ͣͤͭͯΣ ͎͍ͭͦͪ͜͜͡Σ ͋ͯͭͯ͘  ͚ ͔͙͎ͣ͊ͪͭͤͯ͟Σ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ ͊ ͔͔ͫͪͭ͊ͪ͊ͭͯ͟͜ 
͔ͨͦͭͪ͋ͯΌͭΈ ͤ͊ͤ͘Έ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ ̂ ͫͺ͔ͪ͜ ͎ͨͦͫͯ͡ ͜ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͟͜͡Ί͍ͤͭ͜ 
͋͜͡Έ΄͔ ͤ͗͜ ͍͒͜ ͔͙͙ͭͪͭͤ ͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͔ͤͦͣͤ͘͜͜ ͍͙ͣͦΦ 
ˣ͜͡Έ΄͔ ͤ͗͜ ͔ͦ͗ͤ͟ ͎͙͚͒ͪͯ ͨͪ͊ͼ͍͙ͤ͜͟ IT-ͫͺ͔͙ͪ ͎͍ͨͦͫͯͦͯ͡ΊͭΈͫΎ ͔͙͙ͤͦͣͤͣ͘͜ 
͍͙ͣͦ͊ͣΦ ˹͍͊ͭ͜Έ ͤ͊ ͍͙͙ͪͦ͋ͤͼ͍ͭ͜ ͝ͻ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊͘ͻ͙ͦ͒ͭΈ ͚͔ͣ͊͗ ͔ͦ͗ͤ͟ 
͔͚ͭͪͭ͜ ͍͙ͫͨͪͦ͋ͭͤ͜͜͟ ώмсΣ нофϐΦ 

˻ͫ͟͜͡Έ͙͟ ͔ͨͦͭͪ͋͊ ͍ ͤ͜΄͍͙ͦͣͦͤͻ ͔͔ͦͣͨͭͤ͟ͼ͜Ύͻ ͪͦͫͭ͊͘ΊΣ ͭͦ 
͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͯ ͤ͊ͤͤ͘Ύͻ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͨͦ΄͙ͪΌΊͭΈͫΎ ͙ͤͤ͜ ͔ͤ ͙͡΄͔ ͤ͊ 
͔͍͙͚ͪͤ͟͜ ͔ͨͪͫͦͤ͊͡ ͺ͙ͪͣ͜Σ ͍ͤ͊ͯͦ͟ͼ͍͜Σ ͔͔͍ͤ͗ͤͪ͜͜  ͨͪ͊͜ͼ͍͙͍ͤ͜͟͜ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ 
͍͍͒͒͜͜͜͡Σ ͔͊͡ ͚ ͤ͊ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͫͺ͔ͪ ͎͍ͭͦͪ͜͜͡ ͚ ͔ͭͻ͙ͤ͜͟Φ ζ͔̂͗ ͫΈ͎ͦͦ͒ͤ͜ ͔ͦ͗ͤ͟ 
͔͚ͭͪͭ͜ ͨͪ͊ͼΌΌ;͙͚ ͯ ˹͔ͣ͜;;͙ͤ͜Σ Ύ͙͚͟ ͔ͨͦͭͪ͋ͯΊ ͔ͤͦͣͤ͘͜͜ ͍͙ͣͦ ͒͡Ύ 
͍͙ͪ͜΄͔ͤͤΎ ͪͦ͋ͦ;͙ͻ ͍͊͒͊ͤ͘ΈΣ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͦͪͣ͟͜ ͎͚͊ͤͫ͜͡Έͦ͟͝Σ ΅͔ ͦ͒ͤͯ 
͔ͤͦͣͤͯ͘͜ ͍ͣͦͯη ώмсΣ нофϐΦ ͍͔͚̊ͼ͊ͪͫΈ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ͭ͊ͦ͗͟ ͔ͨ͒ͪͫ͜͟͡ΌΌͭΈΣ 
΅ͦ ζͤ͊ͤͤ͘Ύ ͺͪ͊ͤͼͯ͘Έͦ͟͝ ͎͊ͪ͊ͤͭͯΌͭΈ ͯ ͔ͤͣ͜ͼΈ͍͚ͦͣͦͤ͟͜ ͍͔͚̊ͼ͊ͪ͜͝ ͪ͊͟΅͜ 
ͨͪͦͺ͔͚ͫͤ͜͜ ͙͍ͣͦ͗ͦͫͭ͜͡η ώмпΣ рϐ ͊͗ ͒ͦ ͙͍ͣͦ͗ͦͫͭ͜͡ ζ͙͙ͦͭͪͣ͊ͭ ͍͙΅ͯ ͦͨ͊ͭͯ͡ 
ͨͪ͊ͼ͜ ͍ ͔͔ͫͪ͒ͤΈͦͣͯ ͤ͊ млς30 ҈η ώмлϐΦ 

˨Φ ˧ ͪ͊͒͒ͦ͡ όD. GraddolύΣ ͚͒ͫͤ͘͜ΌΌ;͙ ͔͙͚ͦͣͨͫͤ͟͟͡ ͊ͤ͊͘͜͡ ͫͦͼ͊͜͡Έ͙ͤͻΣ 
͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻΣ ͔ͦͤͦͣ͟͜;͙ͤͻ ͜ ͯ͟͡Έ͙ͭͯͪͤͻ ͔͔ͭͤ͒ͤͼ͚͜Σ ΅ͦ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͨͦ 
͍ͫΈͦͣͯ ͍ͫͭͯ͜Σ ͔͎͊ͫͭͪ͊͘͜Ί ͍ͤͦͫ͜͝ ͍͙ͣͦ ͍͒͜ ͫͤͯ͜Ό;͎ͦͦ ͍͔͔ͭͪ͒͗ͤͤΎΣ ΅ͦ 
ζ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͒ͦͫͭ͊ͭͤΈͦηΥ ζ˸͙ ͊ͪ͊͘͘ ͙ͤ͊͋͗͊͡ΊͣͦͫΎ ͒ͦ ͤ͟͜ͼΎ ͔ͨͪͦ͒ͯ͜Σ 
͙ͦ͟͡ ͤͦͫ͜͝ ͍͙ͣͦ ͣͦ͗ͯͭΈ ͍͙ͤ͊ͫͦͦ͒͗ͯ͊ͭͫ͡Ύ ͙͍͔͚͍͙͙ͨͪͦ͊ͤͣ͜͡ ͤ͊ͤͤ͘Ύ͙ͣ 
͎ͦ͋͊͡͡Έͤͦ͝ lingua francaη ώфΣ ммуϐΦ ˤͤ͜ ͨͪͦͪͦͯ͟ΊΣ ΅ͦ ͎͍ͣͦͤͦͤ͊͜͡͡Έͤ͜ 
͎͍͊ͤͦͣͦͤ͜͡ ͔͙ͫͨͪ͜͟ ͙ͫͭͤͯͭ͟ΈͫΎ ͘ ͔͔͔͙͍͙͋ͨͪͫͨͭͤͣ͘͟ ͔ͦͤͦͣ͟͜;͙ͤͣ ͚ͣ͊͋ͯͭͤͣ͜Σ 
ͦͤͯͪͯ͟͟Ό;͙ ͊͘ ͪͦ͋ͦ;͜ ͣͫ͜ͼΎ ͤ͊ ͎ͦ͋͊͡͡Έͤͦͣͯ ͙ͪͤͯ͟ ͨͪ͊ͼ͜ ͘ ͣͯ͡Έ͙͎͍͙ͭͤ͊͊ͣ͜͡͡Σ 
Ύ͟͜ ͍ͪͦͣͦ͘͡ΎΌͭΈ ͎͚͊ͤͫ͜͡Έͦ͟Ό ͭ ͊ͦ ͒ͤ͜ΊΌ ;͙ ͋͜͡Έ΄͔ ͔͙͙ͤͦͣͤͣ͘͜ ͍͙ͣͦ͊ͣ ώфΣ ртϐΦ 

̂ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ζ˩˶ˢ˹Υ ˤ͙͍ͨ͡ ͔ͤ͒ͦͫͭ͊ͭͤ͜ͻ ͤ͊ͤ͘Έ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͤ͊ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻ ͤ͊ Ί͍͔͚ͪͦͨͫΈͯ͟ ͔ͦͤͦͣͯ͟͜͟η ώуϐΣ Ύ͔͟ ͋ͯͦ͡ ͤ͘͜͜ͼ͚͍ͦ͊ͤͦ͜ ͯ 
2005 ͪ ͦͼ͜ ˥͔͔ͤͪ͊͡ΈͤͦΌ ͙͔͒ͪ͟ͼ͜ΊΌ ͍͙ͦͫͭ͜ ͜ ͯ͟͡Έ͙ͭͯͪ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͦͣͫ͟͜͜͝ ͭ͊ 
͍͔͔ͨͪͦ͒ͤͦ ˣ͙ͪͭ͊ͤͫΈ͙ͣ͟ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͣ ͼ͔ͤͭͪͦͣ ͍ͣͦ CILT ͯ ͍ͫͨͨͪ͊͜ͼ͜ ͘ 
ͣ͗ͤ͊ͪͦ͒ͤͦ͜Ό ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟Ό ͦͣ͊ͤ͒ͦ͟Ό InterAct International, ͍͙͍;͔ͤͦ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͤ͊ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻ ͭ͊ ͝ͻ ͍͙͍ͨ͡ ͤ͊ Ί͍͔͚ͪͦͨͫΈͯ͟ 
͔ͦͤͦͣͯ͟͜͟ ͤ͊ ͍ͦͫͤͦ͜ ͙͍ͦͨͭͯ͊ͤͤΎ нллл ͦͪ͘͜Ί͍͙ͤͭͦ͊ͤͻ ͤ͊ ͔ͫͨͦͪͭ͟ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ ͯ нф Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻ ͜ ͍͙Ύ͍͔ͤͦ͡Σ ΅ͦ ͎͊͊͘͡Έͤ͜ ͍͙ͭͪ͊ͭ ͒͡Ύ 
͔͙ͦͤͦͣ͟͜͟ ̐˿  ͔ͯͪͯ͘͡Έͭ͊ͭ͜ ͔ͤ͒ͦͫͭ͊ͭͤ͜ͻ ͤ͊ͤ͘Έ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͫ͊͒͊͟͡ΌͭΈ 
͙͙ͨͪ͋ͤͦ͘͡ млл ͣ͜͡ΈΎ͍ͪ͒͜ Ί͍ͪͦ ͤ͊ ͪ͜͟Φ ͔̇ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΌͭΈ ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ 
͔ͨͪͦͭͯ͟ ζLanguage mattersηΣ Ύ͟͜ ͍͊ͯ͘͟ΌͭΈ ͤ͊ ͔ͭΣ ΅ͦ ͔ͤ͒ͦͫͭ͊ͭͤ͜ ͤ͊ͤͤ͘Ύ 
ͤ͜΄͙ͻ όͪͣ͟͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ύ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͭ͊ ͔ͤΊ͍͔͚ͪͦͨͫΈ͙͟ͻ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ 
͍͊͊͗͊͘ΌͭΈ ͙͋ͪͭ͊ͤͫΈ͙ͣ͟ ͙ͨ͒ͨͪ͜ΊͣͼΎͣ ͯ ͚ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͍ͫͨͨͪ͊͜ͼ͜Σ ͙ͨͪͤͦͫΎͭΈ 
΄ͦ͒ͯ͟ ͍͙ͤ͊ͯͦͣ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͣ ͜ ͍ͯͨͦ͜͡ΈͤΌΌͭΈ ͒͊ͭͤͫͭ͘͜Έ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ 
͔͎͍͙ͪ͊ͯ͊ͭ ͤ͊ ͎͋͊͊ͭͦ ͎ͤ͊͊͡Έ͙ͤͻ ͍͙͙͍͟͟͜͡ ͙͒ͦ͊ͭ͡ ͙ͤ͊ͫ͒͜͟͡ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ώмоϐΦ  

͍͔͚̐ͪͦͨͫΈ͟͜ ͺ͊ͻ͍͜ͼ͜ ώтΤ мнΤ мпΤ мсϐ ͎ͤ͊ͦͦ͡΄ͯΌͭΈ ͤ͊ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ 
ͨͦͪ͊͟΅͔ͤͤΎ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͎͍͋͊͊ͭͦͣͦͤͦͫͭ͜ ͎ͪͦͣ͊͒Ύͤ ͜ ͍͙͔ͦͪͣ͟͡ΌΌͭΈ ͭ͊͟͜ 
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͔ͨͦͦ͗ͤͤ͡ΎΣ Ύ͟͜ ͙ͫͨͪΎ͙ͭͣͯͭΈ ͔͙͍ͤͭͤͫͤͦͣͯ͜ ͤ͊͋ͯͭͭΌ ͤ͜΄͍͙ͦͣͦͤͻ 
͔͔ͦͣͨͭͤ͟ͼ͚͜Υ 

¶ ͒ ͙͍͔͙ͪͫͺ͊͜͟ͼ͜Ύ ͤ͜΄͍ͦͣͦͤͦ͝ ͙ͨͪͦͨͦ͘ͼ͜͝  ͍͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄ͦ͊͟͡ͻ ͒͡Ύ 
͎ͭͦͦΣ ΅ͦ͋ Ύ͎ͦͣͦ͊͟ ͋͜͡Έ΄͔ ͯ;͍ͤ͜ ͍͙͍;͙͊͡ ͔ͤͦͣͤ͘͜͜ ͍͙ͣͦΤ 

¶ ͨ ͦͪ͊͟΅͔ͤͤΎ ͟͜͡Έ͙ͫͤ͟͜ͻ ͜ Ύ͙ͫͤ͟͜ͻ ͙͍ͨͦ͊ͤ͘͟͟͜ ͤ͜΄͍ͦͣͦͤͦ͝ ͍͙ͦͫͭ͜Σ 
͎ͤ͊ͦͦ͡΄ͯΌ;͙ ͤ͊ ͙͍͊ͭͤͦͣͯ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͍ͣͦΣ ΅ͦ Ί ͍͙ͪ͜΄͊͡Έ͙ͤͣ ͒͡Ύ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ  ͪ͜ ͦ͘΄͙͔ͪͤͤ͜ ͎͍͋ͤ͊͜͜͡͡Έͤͦ͝ ͍͙ͦͫͭ͜Τ 

¶ ͍ ͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯͫͣ͊͜ ͯ;ͤΎ͙ͣ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ΄͟͜͡ ͜ 
͔͙ͫͭͯ͒ͤͭ͊ͣ ͔ͭͻͤ͜;͙ͤͻ ͍͙΄͍͜Σ ͪͦ͘΄͙ͪΌΌ;͙ ͒͊ͨ͊ͦͤ͘͜ ͤ͜΄͍ͦͣͦͤͦ͝ 
͙ͨͪͦͨͦ͘ͼ͜͝Σ ͙͍ͦͫͦ͋ͦ͡ ͤ͊ ͙͙ͨͪͦͪ͒ͦͤͤ͟ͻ ͔͙ͭͪͭͦͪ͜ΎͻΤ 

¶ ͪ ͍ͦ͋ͯ͒ͦ͊͘ ͤ͊ͫͭͯͨͤͦͫͭ͜ ͍ ͤ͜΄͍͚ͦͣͦͤ͜ ͍͙ͦͫͭ͜ ͍͍ͨͪͦ͒ͦ͗ ͯͫ͜ͻ ͔͍ͭ͊ͨ͜ 
͍ͤ͊;͊ͤͤΎΤ 

¶ ͨ ͍͙͒͜΅͔ͤͤΎ ͪͦ͜͡ ͎ͨͪͦͪ͊ͣ ͦ͋ͣͤͯ͜ SOKRATES ͜ LEONARDO ͘ ͔ͣͭͦΌ 
͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ 
ˤ͙ͻͦ͒Ύ;͙ ͘͜ ͫͯ;͎͊ͫͤͦͦ ͫͭ͊ͤͯ ͤ͜΄͍ͦͣͦͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͍̐ͪͦͨ͜Σ ͎͚͊ͤͫ͜͡Έ͊͟ 

͍ͣͦ͊ ͍͍͊͗͊ΊͭΈͫΎ ͙ͤͤ͜ ͔ͨͪ΄ͦΌ ͔ͤͦͣͤͦ͘͜Ό ͍ͣͦͦΌ ͯ ΄ͦ͊͟͡ͻ ͍͙̐ͪͦͨ  ͚ͭͦͣͯ 
͍͙ͨͦͤͤ͊ ζ͍͙͍͙ͦͤͯ͊ͭ͟ ͍͍͒ͨͦ͒͊͜͜͡Έͤͯ ͪͦ͡Έ Ύ͟ ͍͙͍͙͚͊͗͡ ΄͟͜͡Έ͙͚ͤ 
͍ͤ͊;͊͡Έ͙͚ͤ ͔͔ͨͪ͒ͣͭη ώммΣ оуϐΣ ͊ ͍͊͒͊ͤͤ͘Ύ ͍;͙͔͍ͭ͜͡ ς ζ͙͙ͨͪͦ͋ͯ͒ͭ ͭ ͊
͔͔͎͙͋ͪͭ͘ ͙͍ͣͦͭ͊ͼ͜Ό ͒ͦ ͍͙͍;͔ͤͤΎ ͍ͣͦη ώммΣ нрϐΣ Ύ͟͜ ͍͍͙͊͗͊ͭͣͯͭΈͫΎ 
͔ͤͦ͋ͻ͙͙͒ͤͣ͜ ͍ ͍ͯͣͦ͊ͻ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝Σ ͔ͨͪͦͭ ͤ͊ͤͤ͘Ύ Ύ͙͟ͻ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ 
͙ͦͭͪͣ͊ͤ͜ ͍͗ ͔ ͔͔ͭͨͪΦ ˢ͔͒͗ ζͨͦͭͪ͋ͤ͜͜ ͍ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ Ύ͟ 
͍ͤ͊;͊͡Έͤ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͨͦͭͪ͋ͤͦ͜ ͫͺͦͪͣͯ͡Ό͍͙͊ͭ ͍͔͗ ͔͔ͭͨͪ όΧύΣ ΅ͦ͋ ͼ͜ 
͔ͪͯ͘͡Έ͙ͭ͊ͭ Ύ͟ ͙ͫͭ͊ͤ͒͊ͪͭ ͙͋ͯ͡ ͙͒ͤ͊ͣ͜;͙͙ͤͣΣ ͎ͤͯ;͙͙ͣ͟Σ ͣͤͣ͊͜͜͡Έͤͦ 
͙͙ͨͦͭͪ͋ͤͣ͜ ͭ͊ ͒ͦͫͭ͊ͭͤΈͦ ͍͙͙͙͒ͪͭͣ͜͟η ώͼ͙ͭΦ ͊͘ нΣ мфϐΦ 

ˤ͙͍͙ͫͤͦ͟Φ ˤ͙ͻͦ͒Ύ;͙ ͘ ͍͙΅͔ ͍͙͔͎͊͒ͤͦͦ͟͡Σ ͫͭ͊Ί ͙ͪͦͯͣͣ͘͘͜͡Σ ;ͦͣͯ ͘ 
͙ͦ͗ͤͣ͟ ͪͦͦͣ͟ ͍ ̂ͪ͊ͤ͟͜͝ ͭ͊ ͊ͦͪ͒ͦͤͦͣ͘͟ ͯͫ ͔ ͋͜͡Έ΄͔ ͋͊ͭΈ͍͟͜ ͎ͨͪ͊ͤͯͭΈΣ ΅ͦ͋ 
͝ͻͤ͜ ͙͒ͭ͜ ͪͦͨͦ͘;͙͙ͤ͊͡ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ ͪ͊ͤͤΈͦͣͯ ͍͜ͼ͜Σ 
͍ͯͫ͒ͦͣ͜͡ΌΌ;͙ ͍͙͍͊͗ͫͭ͜͡Έ ͤ͜΄͍͙ͦͣͦͤͻ ͔͔ͦͣͨͭͤ͟ͼ͚͜ ͒͡Ύ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ 
ͯͫͨ͜ͻͯ  ͍ ͙͗ͭͭ͜ ͭ͊ ͊ͪ͟ΩΊͪͤͦͣͯ ͪͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ͭ͊ 
͔ͤͭͪͤ͊͜ͼͦͤ͊͊͘͜͜͡ͼ͜͝ ͫͯ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ  

͍͔̂ͫ͒ͦͣͤͤ͜͡Ύ ͯ;ͤΎ͙ͣ ͭ ͊ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔ͪ͊͡Έ͎ͤͦͦ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙͒ͦ͋ͯͭ͘ͻ ͤ͊ͤ͘Έ ͙ͫͨͪΎ͙͔ͭͣ ͋͊͗͊ͤͤΌ ͍;͙͙ͭͫΎ ͭ͊ ͍͙͍;͙͊ͭ ͍͙ͣͦΦ 
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͙ͤͦͫͭͪ͊ͤͤ·ͻ Ύ͘·͍ͦ͟ ͯ͡;΄͙͔ ͊ͪ͟Έ͔ͪͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ ͔͒͊͗ ͍·ͫ΄͔Ό ͊ͪͨ͊ͭͯ͘͡Σ ;ͭͦ 
ͺ͙͔ͦͪͣͪͯͭ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͙͍ͣͦͭ͊ͼ͙ͦͤͤ·͚ ͨ͊͡ͼ͒͊ͪͣ ͒͡Ύ ΄ͦ͟͡Έ͙͍ͤͦ͟ ͙ ͍ͪͦͫ͘͡·ͻ ͟ 
͙ͯ͘;͔͙ͤΌ ͙ͤͦͫͭͪ͊ͤͤ·ͻ Ύ͘·͍ͦ͟Φ ˤ ͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ ͍·͔͔͒ͤͦ͡ ͔͔͙͍ͨͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ 
͙ͤͦΎ͘·;͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ͔͍͔͚ͪͦͨͫͦͣ͟ ͨ ͍͔ͪͦͫͭͪ͊ͤͫͭΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͙͍ͣͦͭ͊ͼ͙ΎΣ ͙ͤͦͫͭͪ͊ͤͤ·͔ Ύ͘·͙͟Σ ͙ͯ͘;͔͙͔ͤ ͙ͤͦͫͭͪ͊ͤͤ·ͻ 
Ύ͘·͍ͦ͟Σ ͙ͤͦΎ͘·;ͤ͊Ύ ͔͔ͦͣͨͭͤ͟ͼ͙ΎΣ ͎͙ͦ͋͊͊͘͡͡ͼ͙ΎΣ ͙͔ͤͭͪͤ͊ͼ͙͙ͦͤ͊͊͘͡ͼ͙Ύ, 
͎ͣͤͦͦΎ͘·;͙͔Σ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͚ ͔ͯͫͨͻΦ 

SUMMARY 
Kupchyk L. Formation of motivation to foreign language learning as a pledge of 

ǎǘǳŘŜƴǘǎΩ ŦǳǘǳǊŜ ǇǊƻŦŜǎǎƛƻƴŀƭ ǎǳŎŎŜǎǎ of European countries. 
The article deals with motivation, defining it as a prerequisite of successful learning at 

school or higher educational institutions. It is stressed that the actuality of the motivational 
element in the course of foreign language education is recognized in the world today. The 
learners at school or at other educational institutions do not very often realize the necessity 
to master foreign languages; and when they do it happens too late. The researchers 
underline that there are different types of motivation to learning; one of them being the fact 
how the acquired knowledge can be applied and what improves personal welfare.  

It is also distinguished that globalization greatly influences the choice of English as a 
first foreign language at schools of Ukraine anŘ ƻǘƘŜǊ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎΦ ˻ƴ ǘƘŜ ōŀǎƛǎ ƻŦ 
research data collected by leading European institutions it is analyzed that the need for 
European citizens to acquire foreign language competence that belongs today to key 
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qualifications required for personal development, social integration and professional activity 
due to the growing internationalization of economics.  

The study focuses on the necessity to know foreign languages and reveals the 
demand for different European and non-European languages at the EU enterprises, which 
offer better career prospects and higher remunerations for their employees that certainly 
form a significant motivational incentive for schoolchildren, students and adults to learn 
different foreign languages (not only English).  

It is also stressed that the well-ƪƴƻǿƴ ƻǇƛƴƛƻƴ ζ9ƴƎƭƛǎƘ ƛǎ ŜƴƻǳƎƘη Ŏŀƴ ƭŜŀŘ ǘƻ ŦǳǘƛƭŜ 
economic future, as people will not be able to compete on the global labour market. There 
are some perspectives distinguished that would help to develop foreign language learning on 
the territory of Europe and that it could also be introduced into the Ukrainian context as 
geographically, politically, culturally and economically it is situated in Europe.  

Summing it all up, the learners at different educational levels, possessing positive 
motivation to foreign language learning can benefit on the global labour market. 

Key words: motivation, foreign languages, foreign language learning, foreign language 
competence, globalization, internationalization, multilingualism, professional success. 
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͔ͪ͊͊͘͜͡ͼ͜͝ ͨͦͯ͜͟͡͡Έ͎ͭͯͪͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ΄ͦ͟͜͡Φ 
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͘͜ ͍͙ͪ͜΄͊͡Έ͙ͤͻ ;͙͙͍ͤͤ͟͜ ͯ ͍͙͋ͦͪ͜ ͔͎ͫͭͪ͊ͭ͜͝ ͨͦͯ͜͟͡͡Έ͎ͭͯͪͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ 
ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡ΎΦ ́ͦͣͯ ͊ͤ͊͘͜͡ ͺ͔͔ͤͦͣͤͯ ͯ͟͡Έ͙ͭͯͪ ͍͎͒ͪ͊͜͜Ί ͟͡Ό;͍ͦͯ 
ͪͦ͡Έ ͯ ͤ͊΄ͦͣͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡Φ ˭ ͔ͣͭͦΌ ͍͙Ύ͍͔ͤͤ͡Ύ ͙ͨͦ͘ͼ͜͝ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ 
ͯ;͔͙ͤͻ ͍ͫͭͦͫͦͤͦ Ύ͍͙΅͊ ͯ͟͡Έ͙ͭͯͪ ͙ͤ͊ͣ ͋ͯ͊͡ ͍ͨͪͦ͊ͤ͊ͦ͊ͤ͊͘͜͡ ͙ͤ͊͘͟ ͔͔͒͗ͪ͡Φ 
˨͙͙ͦͫ͒ͤ͜͟͡ ˴Φ ʕ ͒͜ ό˴Φ Weedύ ͜ ˶Φ ˨ ͊͘͜-˾ͦ͜͟ όL. Diaz-Ricoύ ͯ ͍ͫͦΊͣͯ ζ˨ ͍͙ͦ͒ͤͯ͜͟ ͘ 
͔ͨͪͦ͋ͣ͡ ͪͦͫͯ͟͟͡Έ͎ͭͯͪͤͦͦ ͍͎ͣͦͤͦͦ ͭ͊ ͔͊͊͒ͣ͟͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟η ͨͦ͒͊ΌͭΈ 
͍͙ͤ͊͘;͔ͤͤΎ ͯ͟͡Έ͙ͭͯͪΣ ͔ͪͦ͋ͤ͘͜͡ ͊͘ͻ͙͙͒ͤͣ͜ ͍;͔͙͙ͤͣ ͍ ͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆̆ 
ͫͭͦͭͭ͜͡ΎΦ ́͊͟, ˣΦ ˾ ͦ͋ͤͫͦͤ͜ ͍͍͊͗͊ΊΣ ΅ͦ ͯ͟͡Έͭͯͪ͊ ς ͼ͔ ͒͊ͭͤͫͭ͘͜Έ ͙͍͙ͦͭͪͣͯ͊ͭ  ͚
͔͔͍͙ͨͪ͒͊͊ͭ ͤ͊ͤͤ͘Ύ ͙ͤ͊ͫͭͯͨͤͣ ͨͦͦͤͤ͟͜͡Ύͣ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͊ͫͦ͋͘͜ ͍͙ͣͦΣ 
͙͔͙ͫͫͭͣ ͎͊͋ͫͭͪ͊ͭͤͦͦ͟ ͙͔ͣͫͤͤ͡ΎΣ ΅ͦ ͍ ͔͔͙͍ͨͪͫͨͭ͟͜ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ ͒ͯͣͼ͜Σ 
͍ͣͦ͜Σ ͒͜ΎͻΣ ͔ͪ͊͡Έ͙ͤͻ ͔ͪ;͊ͻΣ ͯ ͎͊͊͘͡Έ͚ͤ͜ ͫͻ͔ͣ͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͡Ό͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ 
[RobinsonΣ мфурϐΦ ˢ͎͙ͤͭͪͦͨͦͦ͡ ˢΦ ˴ ͔ͪͦ͋ͪ ͜ ˴Φ ˴ ͯ͟͡ͻͦͤ ͍ͨͦΩΎͯ͘ΌͭΈ ͍ͫͦΊ 
ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͯ͟͡Έͭͯͪͯ ͘ ͔͍ͨͤͦΌ ͎ͪͯͨͦΌ ͡Ό͔͚͒ ͜ ͍͙ͤ͊͘;͊ΌͭΈ Ύ͟ ͤ͊͋ͪ͜ 
͙͚ͨͪͤΎ͙ͭͻ ͎ͨͦ͡Ύ͍͒͜Σ ͫͯͫͨ͜͡Έ͙ͤͻ ͺͦͪͣ ͜ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͎͋͊͡Σ ΅ͦ ͫ͊͒͊͟͡ΌͭΈ 
͍͒ͣͤͤͯ͜͜ ͙ͪͫͯ ͔ͦͣͨͫͯ͟͟͡ ͙ͭͪ͊͒ͼ͚͜ ͍ͪ͊ͫͦͦ͝Σ ͔͎͚ͪͤͦ͜͜͡͝ ;͙ ͫͦͼ͊͜͡Έͤͦ͝ ͎ͪͯͨ 
[Kroeber and KluckhonΣ мфрнϐΦ ˲ͻͤΌ ͒ͯͣͯ͟ ͨͦ͒͜͡ΎΊ ͙͒ͦͫ͒ͤ͜͟͡ ˨͗Φ ˿ ͔ͨͪ͒͜͡Φ ˤͤ͜ 
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͍͍͊͗͊ΊΣ ΅ͦ ͯ͟͡Έͭͯͪ͊ ς ͼ͔ ͔ͦͣͨͫ͟͟͡ ͙͍͙ͭͨͦͻ ͍ͫͨͦͫͦ͋͜ ͍͔͙ͨͦ͒ͤ͜͟ ;͙ 
͙ͫͭ͊ͤ͒͊ͪͭͤͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ͍͙͍͙͊ͫͭ͡ͻ Ύ͚͟͜-͔ͤ͋ͯ͒Έ ͔͚ͦͤͪͭͤ͟͟͜ 
͎ͪͯͨ͜ ώSpradley, 1972] [10, 192]. 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͍;͔ͤ͜ ͙͍ͦͫͦ͋ͦ͡ ͎ͤ͊ͦͦ͡΄ͯΌͭΈ ͤ͊ ͭͦͣͯΣ ΅ͦ ͯ͟͡Έͭͯͪ͊ ς ͔ͤ 
͙͚ͫͭ͊͡ ͺ͔͔ͤͦͣͤΣ ͍ͤ͜ ͨ͒͒͊͜ΊͭΈͫΎ ͍͙͍ͨ͊ͣ͡ ͜ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͍ ͚ͨͦͫͭͤͦͣͯ͜ 
͍͙͍ͪͦͭͦ͘͟Φ͜ ́͊͟, ͙͒ͦͫ͒ͤ͜͡ͼΎ ˿Φ ˹ ͜Ίͭͦ ͍͙ͤ͊͘;͊Ί ͯ͟͡Έͭͯͪͯ Ύ͟ ͫͯͯͨͤͫͭ͟͜Έ Ύ͍͙΅Σ Ύ͟͜ 
͚ͨͦͫͭͤͦ͜ ͣͤ͘͜ΌΌͭΈͫΎΥ ͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝Σ ͙ͭͪ͊͒ͼ͜͝Σ ͫͦͼ͊͜͡Έͤ͜ ͚ ͙ͨͦͭ͜͡;ͤ͜ 
͍͙͙͒ͤͦͫͤ͜Σ ͊ ͭ͊ͦ͗͟ ͍͎ͫͭͦ͜͡Ύ͒Σ Ύ͟͜ ͍ͫͭͦͪΌΌͭΈͫΎ ͜ ͨͦ͒͜͡ΎΌͭΈͫΎ ͎ͪͯͨͦΌ ͡Ό͔͚͒Σ 
΅ͦ ͍͘ΩΎ͊ͤ͘͜ ͣ͗͜ ͫͦ͋ͦΌ ͼ͙ͣ͜͡ ͔ͦͣͨͫͦͣ͟͟͡ ;͙͙͍ͤͤ͟͜Σ ͍͟͡Ό;͊Ό;͙ ͫͨ͜͡Έͤͯ 
ͫͭͦͪ͜͜ΌΣ ͎͔͎ͦͪ͊ͺ͜;͔ͤ ͔ͨͦͦ͗ͤͤ͡ΎΣ ͍ͣͦͯΣ ͫͦͼ͊͜͡Έ͙͚ͤ ͊ͫ͟͡ ͜κ;͙ ͔͎ͪ͜͜͡Όη [8, 384]. 
ˬΦ ˥ ͚͊ ͍͍͊͗͊ΊΣ ΅ͦ ͯ͟͡Έͭͯͪ͊ ς ͼ͔ ͙͒ͤ͊ͣ͜;ͤ͊ ͙͔ͫͫͭͣ͊ ͫͦͼ͊͜͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ 
͙͍ͫͭ͜͡ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͔͍͙ͨͦ͒ͤͦ͜͟ͻ ͤͦͪͣΣ ͎ͨͦ͡Ύ͍͒͜ ͜ ͔͔ͨͪͦͤ͊ͤ͟ΈΣ ΅ͦ 
͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͘ ͔ͣͭͦΌ ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ  ͚ͤ ͊͒͊ͤͤΎ ͙ͫͣͫͯ͡ ͍ͫͦΊͣͯ ͙͗ͭͭΌ ͭ͊ 
͙͗ͭͭΌ ͤ͜΄͙ͻ ͡Ό͔͚͒ ώпΣ 8ς9]. 

͙́͊ͣ͟ ;͙ͤͦͣΣ  ͯ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͚ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ˿̊ˢ ͒ͦͣͤͯ͜Ί ͍ͭͪ͊ͭͦ͊͟͟ 
ͯ͟͡Έ͙ͭͯͪ Ύ͟ ͙͒ͤ͊ͣ͜;ͤͦ͝ ͙͔͙ͫͫͭͣΣ Ύ͊͟ ͨͦΊ͒ͤͯΊ ͭ͊͟͜ Ύ͍͙΅͊Σ Ύ͟ ͙ͫͭ͡Έ ͙͗ͭͭΎΣ 
͔ͭͤ͜;ͤ͊Σ ͍ͪ͊ͫͦ͊Σ ͫͦͼ͊͜͡Έͤ͊Σ ͔͍ͫͭ͊ͭ͊ ͙͔ͨͪͤ͊͗ͤͫͭ͜͡ΈΣ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͙ͭͪ͊͒ͼ͜͝Σ 
͙͍ͦͫͦ͋ͦͫͭ͜͡ ͨͦ͋ͯͭͯΣ ͍͍ͪͦͫͨͦ͒͊ͤͤ͜͜ΎΣ ͣͦͪ͊͡Έͤ͜ ͭ͊ ͔͔͙ͫͭͭ;ͤ͜ ͼͤͤͦͫͭ͜͜Σ ͔ͣͦ͒͜͡ 
͍͔͙ͨͦ͒ͤ͜͟Σ ͍ͣͦ͊ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͙ͫͭ͡Έ ͦ͒Ύ͎ͯΣ ͊͘;͙ͫ͜͟Σ ͙͙ͣͯ͘͟ ͭ͊ ͤ͜΄͜ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ΅ͦ ͨͦ͒͜͡ΎΌͭΈͫΎ ;͔͙ͤ͊ͣ͡ ͔͍ͨͤͦ͝ ͎͙ͪͯͨΦ  

˾͍ͦͣͪͦͯ͘͜͟Ό;͙ ͤ͊͒ ͙͔ͨͪͤ͊͗ͤͫͭ͜͡Ό ͡Ό͙͙͒ͤ ͒ͦ ͔͍ͨͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ 
͙͒ͦͫ͒ͤ͜͟͡ ˹Φ ˩ ͦͭ͜͡͡ ͙͍ͦͫͦ͋ͦ͡ ͎ͤ͊ͦͦ͡΄ͯΊ ͤ͊ ͭͦͣͯΣ ΅ͦ ͔ͤ ͍͊ͪͭͦ ͍ͨͦΩΎ͍͙ͯ͊ͭ͘ 
ͯ͟͡Έͭͯͪͯ ͡Ό͙͙͒ͤ ͍͙͟͡Ό;ͤͦ ͘ ͝͝ ͔ͭͤ͜;͙ͤͣ ͨͦͻ͔ͦ͒͗ͤͤΎͣΦ ˴ͪͣ͜ ͔ͭͤ͜;ͤͦ͝ ͦ͗ͤ͊͟ 
͡Ό͙͒ͤ͊ ͦ͒ͤͦ;͊ͫͤͦ ͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͔͒͟͜͡Έͦ͟ͻ ͤ͜΄͙ͻ ͎ͪͯͨΦ ˹͙͊ͨͪ͊͒͟͡Σ ͯͫ͜ 
;͍͙ͦͦ͜͟͡ ͊͘ ͔͍ͫͭ͊ͭͦΌ ͦͤ͊ͦ͘͟Ό ͔ͤ͊͗͊ͭ͡Έ ͒ͦ ͦ͒ͤ͜Ί͝ ͎͙ͪͯͨΣ ͔͊͡ ͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ 
͙͔ͨͪͤ͊͗ͤͫͭ͜͡Ό ͒ͦ ͙ͪͤ͘͜ͻ ͔ͭͤ͜;͙ͤͻΣ ͍͙͊ͫͦ͟͡ͻΣ ͔͎͚͙ͪͤ͜͜͡ͻΣ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͭ͊ 
ͤ͜΄͙ͻ ͎ͪͯͨΦ ́ͦͣͯ ͦ͗ͤͯ͟ ͡Ό͙͒ͤͯ ͫ͒͜͡ ͎ͪͦ͘͡Ύ͙͒͊ͭ ͍ ͔ͦͤͪͭͤͦͣͯ͟͟ ͍͙ͨ͊͒ͯ͟ 
ͭ͊ͦ͟ΌΣ Ύͦ͟Ό ͍ͦͤ͊ ͔͍ͨͪ͒ͫͭ͊͡ΎΊͭΈͫΎ ͊͋ͦ ͻͦ;͔ ͙͋ͯͭ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ΌΣ 
͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͔ͯͫͭ͊ͤ͜͡ ͔͔͙͙ͫͭͪͦͭͨΣ ͙͔ͪͭͪ͟͜͝ ͭ͊ ͦͼ͙ͤ͜͟ ό͙͍͒Φ ͙ͪͫΦ 1).  

˽ͪͦͭΎ͎ͦͣ ͍͎͎͒ͦͦͦ ͙ͫͭͦͪ͜;͎ͤͦͦ ͔ͨͪͦ͒ͯ͜ ͍ ˿̊ˢ ͍͍ͨ͊ͤͯ͊ 
͔ͭͤͦͼ͔͙ͤͭͪ;͙͚ͤ ͎ͨͦ͡Ύ͒ ͤ͊ ͔͙͊ͣͪ͊ͤͫ͟Έͯ͟ ͯ͟͡ΈͭͯͪͯΣ ͎͒ͤͦ͘͜ ͘ Ύ͙ͣ͟ Ί͙͒ͤͦΌ 
ͦͺ͜ͼ͚ͤͦ͜ ͍͙ͤ͊ͤͦ͘Ό ͍͍͊͗͊͊ͫ͡Έ ͯ͟͡Έͭͯͪ͊ ͙͋͜͡ͻ ͔͙͊ͣͪ͊ͤ͟ͼ͍͜ 
͎͊ͤͦͫ͊ͫͦͤͫ͟͡Έ͎ͦͦ͟ ͨͦͻ͔ͦ͒͗ͤͤΎΣ Ύ͟͜ ͍͍͙ͫͨͦ͒ͯ͊͜͡ ͔ͨͪͦͭͫͭ͊ͤͭͫΈͯ͟ ͔͎ͪ͜͜͡ΌΦ 
˽ͦͪΎ͒ ͘͜ ͯ͟͡ΈͭͯͪͤͦΌ ͎ͪͯͨͦΌ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͒͗ͪ͊͡ͻ 
͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͔͙ͭͪͣͤ͜ ζͤ ͊ͼ͜Ύη, ζͪ ͊ͫ͊η, ζ͔ ͭͤ͜;ͤ͊ ͔ͣͤ΄͙ͤ͊ηΦ ˽͒͜ 
ζͤ ͊ͼ͜ΊΌη ͪͦͯͣ͘͜ΊͭΈͫΎ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͤ͊ͪͦ͒Σ Ύ͙͚͟ ͍͙͍ͫͭͦͪ ͍ͫͦΌ ͔͍͒ͪ͗͊ͯ ς 
˿ͨͦͯ͡;͔ͤ͜ ͙̊ͭ͊ͭ ˢ͔͙͙ͣͪ͟Φ ˽ͦͤΎͭͭΎ ζͪ ͊ͫ͊η ͋ͯͦ͡ ͍͍͔͔͔͒ͤ ͎͙͊ͤͭͪͦͨͦͦ͊ͣ͡ 
͒͡Ύ ͨͦ͒ͯ͜͡ ͡Ό͔͚͒ ͤ͊ ͎͙ͪͯͨΣ ͔͊͗ͤͦ͘͡ ͍͒͜ ͝ͻͤ͜ͻ ͍ͦͤ͘͜΄ͤ͜ͻ ͺ͙͘͜;͙ͤͻ ͙ͪͫΣ 
͎͍ͦͦͤͦ͡Ό ͘ Ύ͙͟ͻ ͍͋ͯ ͦͪ͟͜͡ ΄͙ͪ͟͜Φ ˿Έ͎ͦͦ͒ͤ͜ ͍ ˿̊ˢ ͦͺ͜ͼ͚ͤͦ͜ ͍͙ͤ͊ͤͦ͘ р ͪ͊ͫΥ 
͋͊͜͡Σ ;ͦͪͤ͊Σ ͚͊ͫ͘͜Έ͊͟Σ ͚ͤ͒ͫ͜͜Έ͊͟Σ ͍ͫͨ͊ͤͦͣͦͤ͊͜Φ ˽ͦͤΎͭͭΎ ζͪ ͍͊ͫͦ͊ 
͔͙͒ͤͭ͜ͺ͊͜͟ͼ͜Ύη ͍͙͙͍͍ͦͪͫͭͦͯ͊ͦͫ͟͡Έ ͤ͊ ͙ͨͦͭ͜͡;ͤͦͣͯ ͚ ͫͦͼ͊͜͡Έͤͦͣͯ ͍ͪͤ͜Ύͻ  ͯ
˿̊ˢ ͒͡Ύ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͎ͪͯͨ ͔͔ͤ͊ͫͤͤ͡Ύ ͤ͊ ͭ͊͟͜Σ ΅ͦ ͣ͊ΌͭΈ ͊͋ͦ ͔ͤ ͣ͊ΌͭΈ ͔͍ͨͤ͜ 
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͍ͨͪ͊͊ ͭ͊ ͙͍͔ͨͪ͜͡͝Φ ̂ ͍͘ΩΎͯ͘͟ ͘ ͙ͭͣΣ ΅ͦ ͙͙ͤͫͭͭͯͭ͜ ͍͙͊͒͡ ͙͋ͯ͡ ͎͍ͦͪ͊ͤͦ͊ͤ͘͜͜ 
͍͙ͻ͒͜ͼΎ͙ͣ ͘͜ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΣ ͔ͭͤ͜;ͤ͜ ͎͙ͪͯͨΣ Ύ͍͜ ͔͙ͤ͊͗͊͡͡ ͒ͦ ͋ͦ͜͡͝ ͙ͪ͊ͫΣ 
͍͍͙͊͗͊ͫ͡Έ ͜ ͔ͤͪ͒ͦ͜͟ ͫΈ͎ͦͦ͒ͤ͜ ͍͍͊͗͊ΌͭΈͫΎ ͙͙ͭ͊ͣ͟Σ ΅ͦ ͫͭͦΎͭΈ ͤ͊ ͍͙΅ͦͣͯ 
΅͊͋͜͡ ͍͙ͪͦͭͯ͘͟ ͍ͨͦͪͤ͜Ύͤͦ ͘ ͤ͜΄͙͙ͣΦ ˱ͤ΄͜ ͍ͪ͊ͫͦ͜ ͭ͊ ͔ͭͤ͜;ͤ͜ ͎͙ͪͯͨ ͣ͊ΌͭΈ ͍ 
͔͙͊ͣͪ͊ͤͫ͟Έͦͣͯ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͫͭ͊ͭͯͫ ζ͔ ͭͤ͜;͙ͤͻ ͭ͊ ͍͙ͪ͊ͫͦͻ ͔ͣͤ΄͙ͤηΦ ˤ͙ͦͤ 
ͨͦͫͭ͜ ͚ͤͦ ͍͒͜;͍͙ͯ͊͡ ͙ͭͫ͟ ͜ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜Ό ͍ ͫͦͼ͊͜͡Έ͚ͤ͜ ͜ ͯ͟͡Έ͚ͭͯͪͤ͜ ͫͺ͔ͪ͊ͻΦ 
 ʕ͊ ͔͙ͣͪ͊ͤͫ͟Έ͙͟ͻ ͔͔͒͗ͪ͊͡ͻ ͍ͫͭͦͫͦͤͦ ͙ͤͻ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͭ͊ͦ͗͟ ͔ͭͪͣͤ͜ 
ζͫ ͯ͋ͯ͟͡Έͭͯͪ͊ηΦ ˹͊ͪ͊͘͜ ͼ͔͚ ͔ͭͪͣͤ͜ ͭͪ͊ͭͯ͟ΊͭΈͫΎ ͙͒ͦͫͭΈ ΄͙ͪͦͦ͟ ͚ ͦͻͦͨ͡ΌΊ ͔ͤ 
ͭ͜͡Έ͙͟ ͔ͭͤ͜;ͤ͜ ͔ͣͤ΄͙͙ͤΣ ͊ ͚ ͭ͊͟͜ ͎͙ͪͯͨ ͔͔ͤ͊ͫͤͤ͡ΎΣ Ύ͟ ͔͍ͤͨͦͤͦcͨ ͍ͪ͊ͤ͜Σ 
͍͙ͭ͊͊ͤͦͭ͜͡Σ ͔͔ͣ͊ͦ͊͋ͨ͘͘͡;͔ͤ͜ ͭ͊ ͔ͫͫͯ͊͟͡Έͤ͜ ͔ͣͤ΄͙͙ͤΦ 

 

 
˾͙ͫΦ мΦ ˽͙͔ͪͤ͊͗ͤͫͭ͜͡Έ ͡Ό͙͙͒ͤ ͒ͦ ͎͋͊͊ͭΈͦͻ ͎ͪͯͨ κ Multigroup 

Membership ό˭͊ ˹Φ ˩ͦͭͦͣ͜͡͡ύ ώоΣ 110] 
 

˹͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭͦͪ͜;;Ύ ͍ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͯ;͔͙ͤͻ ͪ͊ͤ͟͝ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͭ͊ 
˿̊ˢ ͘ΩΎ͍͙͍ͫΎ ͍͙͚ͤͦ ͎ͨͦ͡Ύ͒ ͤ͊ ͍͙͙͒ͤͦͫͤ͜ ͣ͗͜ ͯ͟͡Έ͙ͭͯͪ͊ͣΣ ͍ ͍ͦͫͤͦ͜ Ύ͎ͦͦ͟ 
͔͙͗ͭ͡Έ ͎͒͊ͦ͜͡Σ ͍͊͘Ίͣͦ͒͜Ύ ͭ͊ ͍͊͘Ί͎ͣͦ͋͊͊͘;͔ͤͤΎ ͯ͟͡ΈͭͯͪΦ ˹͊͋ͯ͊͡ ͍͙ͪͦͭͯ͘͟ ͔͒͜Ύ 
ͯ͟͡Έ͎ͭͯͪͤͦͦ ͨ͡Όͪ͊ͣͯ͘͜͡Σ ͎͒ͤͦ͘͜ ͘ Ύͦ͟Ό ͍ͫ͜ ͯ͟͡Έ͙ͭͯͪ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͤ͊ 
͍ͫͤͯ͊ͤͤ͜ΎΦ ˴ͯ͡Έ͙ͭͯͪ ͔ͭͤ͜;͙ͤͻ ͜ ͍͙ͪ͊ͫͦͻ ͔ͣͤ΄͙ͤ ͔ͤ Ί ͙͙͍͙͙ͨͪͣͭͤͣ͜Σ ͍͙ͦͤ 
ͨͪͦͫͭͦ ͪͤ͘͜͜ ώ7, фмϐΦ ˿͍͚͜ ͨͦ͒͊͡Έ΄͙͚ ͍͙ͪͦͭͦ͘͟ ͔ͨͪͦ͋ͣ͊͡ ͯ͟͡Έ͎ͭͯͪͤͦͦ 
ͨ͡Όͪ͊ͣͯ͘͜͡  ͍ͯͫͭ͜͜ ͙ͦͭͪͣ͊͊͡ ͍ ͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆̆ ͫͭͦͭͭ͜͡ΎΦ ˤͦͤ͊ ͍͐ͪͯͤͭͯ͊͊ͫ͡Ύ 
ͤ͊ ͔͒͜͝ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͡Ό͍͒ͫͭ͊ ͤ͊ ͋͊͘͜ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜Φ 

˿ͯ;͙͚͊ͫͤ ͎ͨͦ͡Ύ͒ ͤ͊ ͔͙͊ͣͪ͊ͤͫ͟Έͯ͟ ͯ͟͡Έͭͯͪͯ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ 
͔͔͙ͭͦͪͭͦͣ͟ ͨͦͯ͜͟͡͡Έ͎ͭͯͪͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͙͔͒ͪͭͦͪͦͣ͟ ͔̇ͤͭͪͯ 
ͨͦͯ͜͟͡͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ˤ͊΄͙͎ͤͭͦͤͫΈ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͨͪͦͺ͔ͫͦͪͦͣ 
˨͗Φ x ͔ͤͫͦͣ͟Φ ˤͤ͜ ͍͍͊͗͊ΊΣ ΅ͦ ͫΈ͎ͦͦ͒ͤ͜ ͙͗ͭͭΊ͒͜Ύ͡Έͤͫͭ͜Έ ͔͙͊ͣͪ͊ͤ͟ͼ͍͜ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͦ͒ͤͦ;͊ͫͤͦ ͍ ͔͒͟͜͡Έͦ͟ͻ ͯ͟͡Έͭͯͪ͊ͻΥ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ͯ ͎͊͊͘͡Έ͚ͤ͜ 
ͯ͟͡Έͭͯͪ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ˿̊ˢ όͣ͊ͪͦͯ͟͟͡Έͭͯͪ͜ύ ͭ͊ ͍ ͙ͪͤ͘͜ͻ ͔ͭͤ͜;͙ͤͻ ͯ͟͡Έͭͯͪ͊ͻ 

ͫͦͼ͊͜͡Έ͙͚ͤ 
͊ͫ͟͡ όsocial 

class)  

͍͜͟ όage)  

͔ͭͤ͜;ͤ͊ 
͙͔ͨͪͤ͊͗ͤͫͭ͜͡Έ 

(ethnicity)  

͔ͫͨͼ͊͜͡Έͤ͜ 
͔͙ͨͦͭͪ͋ όspecial 

needs) 

ͤ͊ͼͦͤ͊͜͡Έ͔ͤ 
ͨͦͻ͔ͦ͒͗ͤͤΎ 

(national origin) 

͔͎ͪ͜͜͡Ύ 
(religion)  

͎͔͔ͤ͒ͪ όͫͭ͊ͭΈύ 
gender  

ͪ͊ͫ͊ όrace) 

͔͎ͪͦͤ͜ ˿̊ˢ 
(U.S.Region)  
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όͣͪͦͯ͜͟͟͡Έͭͯͪ͊ͻύ ώнΣ тςуϐΣ ͍͊͘Ίͣͦ͒͜Ό ͣ͗͜ Ύ͙͙ͣ͟ ˨͗Φ x ͔ͤͫ͟ ͍͙͍͒ͦ͋ͪ͊͘͜ ͯ 
͍͙͎͡Ύ͒͜ ͫͻ͔͙ͣ ό͙͍͒Φ ͙ͪͫΦ нύΦ ˻͙͒ͤͣ ͘͜ ͍͙ͪ͜΄͊͡Έ͙ͤͻ ;͙͙͍ͤͤ͟͜ ͍͙ͪͦͭͯ͘͟ 
͔͎ͭͦͪ͊ͤͭͤͦͦ͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙ͪͤ͘͜ͻ ͯ͟͡Έͭͯͪ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ˿̊ˢ ͍ͫͭ͊ 
ͨͦͯ͜͟͡͡Έ͙͚ͭͯͪͤ ͨ͒͜ͻ͒͜ ͒ͦ ͍͙ͦͫͭ͜  ͚͍͙ͻ͍ͦ͊ͤͤΎ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡ΎΦ ̂ 
ͦͤ͟ͼ͔ͨͼ͜͝ ˨͗Φ x ͔ͤͫ͊͟ ͨͦͯ͜͟͡͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ͫͯͯͨͤͫͭ͟͜Έ 
΅͚͔ͦͤ͊ͣͤ΄͔ ͭͪΈͦͻ Ύ͍͙΅Φ ˽ͦ-͔ͨͪ΄͔Σ ͼ͔ ͔͒͜Ύ ;͙ ͦ͟ ͤͼ͔ͨͼ͜ΎΣ ͫͯͭΈ Ύͦ͟͝ 
ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍ͫ͜ ͯ;ͤ͜Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͔͍ͫͭ͊ͭͦ͝ ͔ͤ͊͗ͤͦͫͭ͜͡Σ ͫͦͼ͊͜͡Έ͎ͤͦͦ 
͊ͫͯ͟͡Σ ͔ͭͤ͜;͙ͤͻΣ ͍͙ͪ͊ͫͦͻ ͭ͊ ͯ͟͡Έ͙ͭͯͪͤͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ͍͙ͨͦͤͤ͜ ͙ͣ͊ͭ ͍ͪͤ͜͜ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡Φ ˽ͦ-͎͔͒ͪͯΣ ͨͦͯ͜͟͡͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎ ς ͼ͔ 
ͪͯͻ ͊͘ ͍ͦͫͭͤ͜Ό ͔ͪͺͦͪͣͯΣ Ύ͊͟ ͙ͣͤͭ͘͜Έ ΄͙ͦ͟͡ ͭ͊ ͤ͜΄͜ ͍ͦͫͭͤ͜͜ ͙͊͊͒͘͟͡ ͙ͭ͊ͣ͟ 
;͙ͤͦͣΣ ΅ͦ͋ ͍͙ͦͤ ͔͔͊͋ͨ͘͘;͍͙ͯ͊͡ ͍͙͙ͪͤͣ͜ ͍͙ͦͫͭͤͣ͜͜ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͯ;͍ͤ͜ ͘͜ 
͙ͪͤ͘͜ͻ ͫͦͼ͊͜͡Έͤͦ-͍͙͊ͫͦ͟͡ͻΣ ͎͔͔͙ͤ͒ͪͤͻΣ ͍͙ͪ͊ͫͦͻΣ ͍͙ͣͦͤͻ ͜ ͯ͟͡Έ͙ͭͯͪͤͻ ͎ͪͯͨΦ 
˽-͔ͦͭͪͭΊΣ ͘ ͭͦ;͙͟ ͦͪͯ͘ ˨͗Φ x ͔ͤͫ͊͟Σ ͨͦͯ͜͟͡͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎ ς ͼ͔ ͨͪ ͦͼ͔ͫ, 
ͼ͜͜͡ Ύ͎ͦͦ͟ ͙ͤͦ͜͟͡ ͔ͤ ͋ͯ͒ͯͭΈ ͔͍ͪ͊ͦ͊ͤ͘͜͜͡ ͍ͨͦͤͫͭ͜ΌΦ ˻͍ͫͭͤ͜Ύ ͍ͪͤͫͭ͜͜ΈΣ ͭ͊͟ ͫ͊ͣͦ 
Ύ͟ ͍ͫͦ͋ͦ͒͊ ͜ ͍͔͙͍ͫͨͪ͊͒ͫͭ͜͡ΈΣ ͼ͔ ͔͒͊͜͡Σ ͒ͦ Ύ͎ͦͦ͟ ͡Ό͍͒ͫͭͦ ͎͔ͨͪ͊ͤΣ ͔͊͡ ͔ͤ ͍ 
ͣͦ͘͘͜ ͚͎ͦͦ ͒ͦͫΎ͎͙ͭΦ ˩ͭͤͦͼ͔͙ͤͭͪͣ͘ ͭ͊ ͨͪͦΎ͍͙ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ͊͘ ͍ͪ͊ͫͦͦΌΣ 
͎͔͔ͤ͒ͪͤͦΌ ͭ͊ ͤ͜΄͙͙ͣ ͙ͦͤ͊͊ͣ͘͟ ͒ͦ ͔͍ͨͤͦ͝ ͙ͣͪ͜ ͍͙ͫͤͯ͊ͭͣͯͭ͜Έ ͍͙͊͗͒͘Σ 
͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͍ͫ͜ ͙ͯͫ͘͡͡ΎΣ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͝ͻ ͔ͯͫͯͤͤͤΎ ώ2, 25].  

 

 
 
˾͙ͫΦ нΦ ˸ͪͦͯ͜͟͟͡Έ͙ͭͯͪ ͜ ͤ͊ͼͦͤ͊͜͡Έͤ͊ ͣ͊ͪͦͯ͟͟͡Έͭͯͪ͊ ˿̊ˢ ό͊͘ 

˨͗Φˣ͔ͤͫͦͣ͟ύ ώ2, 11]. 

ʄʽʢʨʦʢʫʣʴʪʫʨʘ A 

ʄʽʢʨʦʢʫʣʴʪʫʨʘ ɻ 

ʅʘʮʽʦʥʘʣʴʥʘ ʄʘʢʨʦʢʫʣʴʪʫʨʘ 

ʄʽʢʨʦʢʫʣʴʪʫʨʘ ɹ 

ʄʽʢʨʦʢʫʣʴʪʫʨʘ ɺ 
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˴Φ ˥ ͪ͊ͤͭΣ ͔ͫ͟-͔͙͔ͨͪ͒ͤͭ͘ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ˹͊ͼͦͤ͊͜͡Έͤͦ͝ ͊ͫͦͼ͊͜ͼ͜͝ 
ͨͦͯ͜͟͡͡Έ͎ͭͯͪͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ όb!a9ύΣ ͍͍͊͗͊ΊΣ ΅ͦ ͨͦͯ͜͟͡͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎ ς 
ͼ͔ ͨͪͦͼ͔ͫΣ Ύ͙͚͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ ΄ͦ͊͟͡ͻ ͭ͊ ͤ͜΄͙ͻ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜ ΄͡Ύͻͦͣ 
͍͔ͤ͊ͨͦͤͤͤΎ ͨͦͯ͜͟͡͡Έ͙ͭͯͪͤͣ ͣͫͭͦͣ͘͜ ͯͫ͜ͻ ͔͊͊͒ͣ͟͜;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͭ͊ ͤ͜΄͙ͻ 
͔͍͊ͫͨͭ͟͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡Φ ˽ͦͯ͜͟͡͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎ ͎͒ͦͨͦͣ͊͊Ί ͯ;ͤΎͣ 
͍͙͙ͪͦͤͯͭ͘ ͙͙͍͔ͨͦͭͤ͘ ͙͚ͫ͊ͣͦͫͨͪͤΎͭͭΎ ͭ͊ ͍͙ͤ͊͘;͙͙ͭ ͍ͫͦΊ ͣͫ͜ͼ͔ ͍ 
ͨ͡Ό͙ͪ͊ͫͭ͜͡;ͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Φ ̇Έͦͣͯ ͣ͊ΌͭΈ ͎͍͙ͫͯͯ͊ͭ͡ ͤ͊ͤͤ͘Ύ ͨͪͦ ͍͔ͤͫͦ͟ 
͙ͪͤ͘͜ͻ ͎ͪͯͨ ͍ ͫͭͦͪ͜͜ΌΣ ͙ͨͦͭͯ͜͟͡ ͭ͊ ͯ͟͡Έͭͯͪͯ ˿̊ˢ ώ6, 146].  

˨͙ͦͫ͒ͤ͜͡ͼΎ ˿Φ ˹ ͜Ίͭͦ ͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ ͨͦͯ͜͟͡͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎ ς ͼ͔ 
ͨͪͦͼ͔ͫ ͍ͨͦͤͦ͝ ͔ͪͺ͙ͦͪͣ ΄͙ͦ͟͡ ͭ͊ ͍͋͊ͦͦ͘͝ ͍͙ͦͫͭ͜ ͒͡Ύ ͍ͫ͜ͻ ͯ;͍ͤ͜Φ ˤͦͤͦ 
͊ͫͯ͒͗ͯ͘Ί  ͚ ͍͙͒͒͊͜͟Ί ͙ͪ͊ͫͣ͘ ͭ͊ ͤ͜΄͜ ͺ͙ͦͪͣ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ͍ ΄ͦ͊͟͡ͻ ͜ 
ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ ͊ ͭ͊ͦ͗͟ ͙͚ͨͪͣ͊Ί ͭ ͍͔͊ͫͭͪ͒͗ͯΊ ͨ͡Όͪ͊ͣ͘͜͡ ό͔ͭͤ͜;͙͚ͤΣ ͍͙͚ͪ͊ͫͦΣ 
͎͍͙ͤͫͭ͜͜͡;͙͚ͤΣ ͔͎͚͙͚ͪͤ͜͜͡Σ ͔ͦͤͦͣ͟͜;͙͚ͤ ͜ ͎͔͔͙͚ͤ͒ͪͤύΣ Ύ͙͚͟ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ 
ͯ;ͤ͜Σ ͝ͻͤ͜ ͎͙ͪͦͣ͊͒  ͚ͯ ;͙͔ͭ͜͡ ώфΣ 427]. 

͎̂͊͊͘͡ΈͤΌΌ;͙ ͍ͤ͊ͯͦ͟͜ ͨͦ΄͙ͯ͟ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͯ;͔͙ͤͻ ͯ ͎͊ͯ͘͜͡ 
ͨͦͯ͜͟͡͡Έͭͯͪͤͦͫͭ͜Σ ͙͒ͦͫ͒ͤ͜͡ͼΎ ˬΦ ˥ ͚͊ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͫͯͭͤͦͫͭ͜ 
ͨͦͯ͜͟͡͡Έ͎ͭͯͪͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͪͤ͘͜ΎͭΈͫΎ ͍͙ͫͦͣ͝ ͨ͒͜ͻ͙ͦ͒͊ͣ ͭ ͊ ͎͙ͪͯͨ͊ͣ 
͔͔ͤ͊ͫͤͤ͡ΎΣ Ύ͟͜ ͍͙ͦͤ ͍ ͤΈ͎ͦͦ ͍͟͡Ό;͊ΌͭΈΦ ́͊Σ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͪͤ͘͜͜ ͎ͨͦ͡Ύ͙͒ 
΅ͦ͒ͦ ͼ͔͚͜͡ ͜ ͔ͣ ͗ ͨͦͯ͜͟͡͡Έ͎ͭͯͪͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͚͎ͦͦ ͤ͟͜ͼ͔͍͊ ͔ͣͭ͊ ς 
ͪͦͨͦ͘;͙͊ͭ ͯ ΄ͦ͊͟͡ͻ ͨͪͦͼ͔ͫ ͣͤ͘͜Σ Ύ͟͜ ͔ͪ͘΄ͭͦΌ ͨͦ΄͙ͪΎͭΈͫΎ ͤ͊ ͍͔ͫ 
ͫͯͫͨ͜͡Έ͍ͫͭͦΦ ̇Ύ ͔ͣͭ͊ ͔͋ͯ͒ ͒ͦͫΎ͎ͤͯͭ͊ ͍͊͒͘Ύ͙͟ ͯ͟͡Έ͙͍͍ͭͯ͊ͤͤΌ ͍ ͯ;͍ͤ͜ ͙ͭ͊͟ͻ 
ͼ͔͚ͤͤͦͫͭ͜Σ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ Ύ͟͜ ͒ͦͨͦͣͦ͗ͯͭΈ ͣ͝ ͙ͫͭ͊ͭ ζ͊ ͎͔͙ͤͭ͊ͣ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͣͤ͘͜η (social change agentsύΣ ͙͙͙ͨͦ͊ͤͣ͟͟͡ ͔ͪͺ͍͙ͦͪͣͯ͊ͭ ͫͯͫͨ͜͡Έ͍ͫͭͦ 
΄͡Ύͻͦͣ ͍͙͔ͦͪͤͤͤ͟͜Ύ ͔ͭͤ͜;ͤͦ͝ ͭ͊ ͍ͪ͊ͫͦͦ͝ ͔͍ͤͪͤͦͫͭ͜͜ ώрϐΦ  

˹͊ ͪ͊͘͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͟͜ ͍ͦͫͭ͜Ύ͙ͤ ͍ͨͦΩΎͯ͘ΌͭΈ ͨͦͯ͜͟͡͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎ 
΄ͦ͟͡Ύ͍ͪ͜ ͘͜  ͦ͟ ͔͔͙ͣͨͭͤͭͤͫͤͣ͜ ͨ͒͜ͻͦ͒ͦͣΦ ˤ͙ͦͤ ͍͙ͤ͊͘;͊ΌͭΈ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ Ύ͟ 
͔͎͍ͤͭͪͦ͊ͤͯ͜ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ Ύͦͫͭ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔ͫͨͼ͊͜͡Έͤͦ ͍͙͚ͫͭͪͯͭͯͪͦ͊ͤ͟ 
ͤ͊͋ͪ͜ ͤ͊ͤ͘ΈΣ ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟Σ ͍͔ͫͭ͊ͤ͡Έ ͜ ͍͔͍͙ͨͦ͒ͤͦ͜͟ͻ ͔ͪ͊͟ͼ͚͜Σ ΅ͦ ͝ͻ ͍ͤ͊͋ͯ͊ΌͭΈ 
ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎΦ ˽ͦͯ͜͟͡͡Έͭͯͪͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͍͙ͤ͊͘ΊͭΈͫΎ ͦ͒ͤ͜ΊΌ ͘ ͟͡Ό-
;͍͙ͦͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Σ Ύ͙͙ͣ͟ ͍͙ͨͦͤͤ͜ ͍͙ͦͦ͒ͭ͜͡ ͙͍͙ͤ͒͒͜͜  ͯ̆ ̆˱ ͫͭͦͭͭ͜͜͡ ώ1, 63]. 
˹͊ ͒ͯͣͯ͟ ˬΦ ˥ ͚͊Σ ͨͦͯ͜͟͡͡Έͭͯͪͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍͟͡Ό;͊Ί ͯͣͤͤ͜Ύ 
ͪͦͫͯ͟͟͡Έͭͯͪͤͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝Σ ͙͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜ͻ ͍͘ΩΎ͍͘͟͜Σ ͔ͦͤͭͫͭͯ͊͟͟͡Έ͎ͤͦͦ 
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͍͙ͻ͍ͦ͊ͤͤΎ ͔ͣͦ͗ ͨͦͣΩΎ͟΄͙͙ͭ ͔ͣ͗ͭͤ͜͜;ͤ͜ ͚ ͍ͣ͗ͪ͊ͫͦ͜͜ ͔ͤͨͦͪͦͯͣͤͤ͘͜Ύ ͍ ΄ͦ͟͜͡ ͚ 
ͫͯͫͨ͜͡Έ͍ͫͭ͜ ΄͡Ύͻͦͣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͯ;͍ͤ͜ ͨͦͯ͜͟͡͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ώрϐΦ  

˨͗Φ x ͔ͤͫ͟ ͨ͒͜ ͨͦͯ͜͟͡͡ΈͭͯͪͤͦΌ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Ό ͪͦͯͣ͘͜Ί ͤ͊ͤͤ͘ΎΣ 
͍͔ͫͭ͊ͤͤ͡Ύ ͭ͊ ͍ͣͤͤ͜ΎΣ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͍ ͪͤͦͣ͊ͤͭͤͦͣͯ͘͜͜ 
ͯ͟͡Έͭͯͪͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Φ ˹͊ ͚͎ͦͦ ͒ͯͣͯ͟Σ ͨͦͯ͜͟͡͡Έͭͯͪͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͚ͤ͊͋͜͡Έ΄ ͯͫͨ͜΄ͤͦ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͊͘ ͍͙ͯͣͦ ͊ͦ͘ͻͦ;͔ͤͤΎ ͭ͊ ͍͎͙ͨͦ͊ 
͙ͨͪͤͼ͙ͨͯ ͎͋͊͊ͭͦͣ͊ͤͭͤͦͫͭ͜͜ ͍ ΄ͦ͟͜͡ ͭ͊ ͙͒ͦͭͪͣ͊ͤͤΎ ͍͙ͦͫͤͦͤͻ ͼ͔͚ͤͤͦͫͭ͜ 
͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͣͦͪ͊͜͡Σ ͊ ͔ͫ͊ͣ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͜͡Σ ͍͍ͪͤͦͨͪ͊͜ΩΎ ͭ͊ ͡Ό͒ͫΈͦ͟͝ 
͎͒ͤͦͫͭ͜͜Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎͭΈ ͔͔͎͙͋ͪͭ͘ ͫͯͫͨ͜͡Έͤͯ ͎͊ͦ͒ͯ͘͡ ώнΣ 25].  



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 3 (47) 

96 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. ˤ͙͍;͔ͤͤΎ 
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ζͫ ͯ͋ͯ͟͡Έͭͯͪ͊η, ζͤ ͊ͼ͜Ύη, ζ͔ ͭͤ͜;ͤ͜ ͭ͊ ͍ͪ͊ͫͦ͜ ͔ͣͤ΄͙͙ͤη, ζ͟ ͯ͡Έ͙͚ͭͯͪͤ 
ͨ͡Όͪ͊ͣ͘͜͡η, ζͨ ͦͯ͜͟͡͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎη, ζͨ ͦͯ͜͟͡͡Έͭͯͪͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έη. 
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͍͒ͦͫ͒ͯ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͨͦͯ͜͟͡͡Έ͎ͭͯͪͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ΄ͦ͟͜͡Φ  
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SUMMARY 
Lukianchuk S. The Conceptual apparatus of the Problem of Multicultural Education in 

the Researches of American Scientists. 
The article explores the conceptual apparatus of the problem of multicultural 

education in the researches of American scientists. The aim of the article is to analyze the US 
ǎŎƛŜƴǘƛǎǘǎΩ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ Ƴŀƛƴ ŎŀǘŜƎƻǊƛŜǎ ƻŦ ƳǳƭǘƛŎǳƭǘǳǊŀƭ ŜŘǳŎŀǘƛƻƴΦ ¢ƘŜ 
research has been carried out by means of theoretical methods of analysis, synthesis, 
comparison, generalization and systematization. The article introduces and defines the major 
concepts of multicultural education, among them those of culture, subculture, nation, ethnic 
and racial minorities, cultural pluralism and multicultural competence.  

In this context the scientific findings of such educators as J. Banks, G. Gay, P. Gorski, 
K. Grant, and S. Nieto are observed. In American social and pedagogical sciences the notion 
of culture is dominantly characterized as a dynamic system which combines such things as 
lifestyle, ethnical, racial, social, and gender identity, national traditions, lifestyle, religious 
belief, moral and esthetic values, behavioral models, the language of communication, the 
style of clothes, music, hairstyle and other characteristics, that are shared by the members of 
a particular group. Analyzing the nature of culture in the USA, J. Banks states that nowadays 
the United States consists of a shared core culture, which is called the macroculture and 
many subcultures, which are a part of the core culture and are called microcultures.  

The research proves that the category of multicultural education still lacks an accurate 
and clear-cut definition in the US pedagogical literature. But the majority of the scientists admit 
that it is a process of comprehensive school reform and basic education for all students. It 
challenges and rejects racism and other forms of discrimination in school and society and accepts 
and affirms pluralism that the  students, their communities and teachers reflect. The major goal 
of multicultural education is to help the students to develop multicultural competence, that 
means knowledge, attitudes and skills needed to function within their own microcultures, the US 
macroculture, other microcultures, and the global community.  

The practical significance of the research is that its findings may be used for writing 
textbooks and manuals in the sphere of comparative and foreign pedagogy. The perspective 
of the further research is investigation of the positive experience of multicultural education at 
American school. 

Key words: multicultural education, culture, subculture, ethnic and racial minorities, 
cultural pluralism, multicultural competence, American school. 
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˿ˮ˿́˩˸ˢ ˽˾˻̅˩˿˱˯˹˻˲ ˽˱˨˥˻́˻ˤ˴ˮ ˸ˢ˯ˣ̂́˹˱̆  
ˣˢ˴ˢ˶ˢˤ˾˱ˤ ˱ ˸ˢ˥˱˿́˾˱ˤ ̅˱˭ˮ̉˹˻˲ ˾˩ˢˣ˱˶˱́ˢ̇˱˲  
ό̅˱˭ˮ̉˹˻˲ ́˩˾ˢ˽˱˲ύ ˤ ̂˹˱ˤ˩˾˿ˮ́˩́ˢ̆ ˹˱˨˩˾˶ˢ˹˨˱ˤ 

 

̂ ͫͭ͊ͭͭ͜ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͙͔ͫͫͭͣͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͜ 
͎͍ͣ͊ͫͭͪ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ 
˹͔͍͒ͪ͊ͤ͒͜͜͡Φ ˤ͍͔ͫͭ͊ͤͦͤͦ͡ ͔͔ͨͪ͜͟͡ ˹͔͒ͪ͊ͤ͒ͫ͜͡Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ Ύ͟͜ ͍ͨͪͦͦ͒ΎͭΈ 
͎͍ͨ͒ͦͭͦͯ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͭ͊κ͊͋ͦ ͎͍ͣ͊ͫͭͪ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύΦ 
˨͔ͭ͊͡Έͤͦ ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤͦ͘͟ ͙͔ͫͫͭͣͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͜ ͎͍ͣ͊ͫͭͪ͜͜ 
ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͍ ͍͔͙͔̂ͤͪͫͭͭ͜͜ ͙́ͣ όThimύΦ ̂ͭͦ;͔ͤͤͦ ͔͙ͭͪͣͤ͜ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͟͜͡Έͫͭ͟͜Έ 
͔͙͍ͪ͒ͭ͟͜ ͤ͊ ͎͍ͨ͒ͦͭͦͯ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͼΈ͎ͦͦ ͨͪͦͺ͜͡Ό ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͔͙ͪ͒ͭͤͦ͟͝ 
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͙͔͙ͫͫͭͣ ό9/¢{ύΦ ˽͍͔͔͙͚ͪͦ͒ͤ ͊ͤ͊͘͜͡ ͣͫͭͯ͘͜ ͙͒ͫͼ͙ͨͤ͜͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍͍͋͊͊͊ͪ͟͜͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟Σ ͨͪͦͺ͔͚ͫͤ͜͜ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ ͺ͙͘͜;ͤ͊ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜ΎΣ ͺ͙͘͜;ͤ͊ ͔ͭͪ͊ͨ͜ΎΣ ˹͔͒ͪ͊ͤ͒ͫ͜͡Έ͟͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜Σ ͙͚͊ͦͪ͒ͦͤͤ͘͟ ͍͒ͦͫ͒͜Σ 
͍ͤ͊;͊͡Έͤ͜ ͙ͨ͊ͤ͡Φ  

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡. ˹͊ ͫΈ͎ͦͦ͒ͤ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͙͍ͦͫͦ͋ͦ͡ ͎ͦͫͭͪͦ ͨͦͫͭ͊Ί 
͙ͨͭ͊ͤͤΎ ͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͜ ͎͍ͣ͊ͫͭͪ͜͜ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͜ ͍͍͙ͫͭͦ͜ͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ώп, 14]. ˭ͤ͊;͎ͤͦͦ ͍͔ͦͤͦͤͤ͡Ύ 
͔ͨͦͭͪ͋ͯΊ ͍ͭ͜;͙ͤ͘Ύͤ͊ ͙͔ͫͫͭͣ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎ ͍ͣ͒ͦͫ͒ͯ͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ 
ͪ͊ͤ͟͝Φ ˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͍͒ͦͫ͒͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͯ;͔͙ͤͻ ͜ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟ 
ͺ͙͘͜;͙ͤͻ ͔͎͍ͪ͊͋ͭͦͦ͜͜͜͡͡ όͺ͙͘͜;͙ͤͻ ͔͔͍͍ͭͪ͊ͨͭ͜ύ ͔ͣͦ͗ ͙͋ͯͭ ͍͙͙͙͚ͦͪͫͭ͊ͤ͟ ͒͡Ύ 
͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˢͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͦ͝ ͭ͊ 
͔ͫͨͼ͊͜͡Έͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍͊ͫ͒͘͜;͙͍Σ ΅ͦ ͎͊͊͘͡Έͤ͜ ͔ͨͦͦ͗ͤͤ͡Ύ ΅ͦ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ 
ͺ͊ͻ͍͜ͼ͍͜ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͍͙͍;͊ΌͭΈ ˤΦ s ͤ͒ͪͯ΅͔ͤͦ͟Σ ˴Φ s ͫͭ͊ͻ͍ͦ͊Σ 
˸Φ x ͊ͯͣ͟Σ ˻Φ ˥ ͯͣ͊ͤ͘͡Σ ˤΦ ̅ ͔͒ͦͪ;͔ͤͦ͟Σ ˿Φ ̆ ͊ͪ;͔ͤͦ͟ ͭ͊ ͤ͜΄͜ ͍;͔ͤ͜Φ ˽͙ͭ͊ͤͤΎ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͊͘ ͎͔ͣ͊ͫͭͪͫ͜Έ͙͙ͣ͟ ͎͙ͨͪͦͪ͊ͣ͊ͣ ͔ͨͪ ͔͍͋ͯ͊Ί ͯ ͼ͔ͤͭͪ͜ ͍͙ͤ͊ͯͦ͟ͻ 
͊͘ͼ͍͔͊ͤ͜͟͡Έ ˤΦ x ͙͔͍͙͊͘͡;Σ ̆Φ x ͊ͯͣ͊ͤΣ ˱Φ x ͚ͦͦ͟Σ ˸Φ ˥ ͙ͪͤΈ͍ͦ͊Σ ˻Φ ˥ ͙ͪ΄ͦ͟Σ 
˻Φ ˥ ͯͪ͊Σ ˤΦ ˸ ͦͭͦͪͤ͊͜Σ ˻Φ ́ ͪͦͺ͙͔ͣͤͦ͟ ͭ͊ ͤ͜΄͙ͻ ͯ;͔͙ͤͻΦ ˭͙͚͊ͪͯ͋͗ͤ͜ ͍͒ͦͫ͒͜ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͘͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍͙͍;͙͊͡ ͭ͊͟͜ 
͍ͭ͜;͙ͤ͘Ύͤ͜ ͭ͊ ͊ͦͪ͒ͦͤͤ͘͟͜ ͍;͔ͤ͜Σ Ύ͟ ˶Φ ˽ Φ ˿ ͯ΅͔ͤͦ͟Σ ˹Φ ˻ Φ x Ί͍ͦ͊͜͟͡Σ 
ˢΦ ˸ Φ ˥ ͔ͪͼ͙͟Σ ˥Φ s Φ ˸ ͊͟ ͍͊ͪͦ͊Σ ˱Φ s Φ x Ί͙͔ͦͨ͡͡ͼΈ͊͟Σ ˢΦ ˸ Φ ˴ ͍͔͊͊͘͟ ˾͙͙͘͟ ώмϐ. 
ˢ͔͡ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ͯ ͍ͭ͜;͙ͤ͘Ύ͚ͤ͜ ͤ͊ͯͼ͜ ͔ͤ ͍͙ͫͭ͊;͊Ί ͔͒ͦͫ͒͗ͤ͜͡Έ ͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͎͍ͣ͊ͫͭͪ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ύ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͍ͫͭͯ͜ ͭ͊ ͍͙̐ͪͦͨΦ  

˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͒͡Ύ ͊ͤ͊ͯ͘͜͡ ͍͒ͦͫ͒ͯ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͺ͙͘͜;ͤͦ͝ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍ ͍͔͚̐ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻ ͔ͤͦ͋ͻ͒ͤͦ͜ ͘ΩΎ͍͙ͫͯ͊ͭ ͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤΎ 
ͨͦͤΎͭͭΎ ζͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύη ͭ͊ ζͺ͙͘͜;ͤ͊ ͔ͭͪ͊ͨ͜ΎηΦ ̒͟ ͫͯ͡΄ͤͦ ͊ͤ͊͘͘;͊Ί 
ˢΦ ˸ Φ ˥ ͔ͪͼ͙͟Σ ͔ͭͪͣͤ͜ ζͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύη ͔͒͋͘͜͡Έ΄͎ͦͦ ͯͫͭͪ͘͜;͊ΊͭΈͫΎ ͯ 
͍͙͒͊ͤͤΎͻΣ Ύ͟͜ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ ͒͜Ύ͡Έͤͫͭ͜Έ ͺ͙͘͜;͙ͤͻ ͔͔͍͍ͭͪ͊ͨͭ͜Σ ͺ͔͔͍͍ͦͭͪ͊ͨͭ͘͜͜͜ 
͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ΅ͦ ͝ͻ ͦ͋ΩΊ͒ͤͯΌͭΈΦ ˻͒ͤ͊͟ ͔͎ͦͪͣͦͦ͟ ͔͎ͦͤͪͭͤͦͦ͟͟ ͍͙ͤ͊͘;͔ͤͤΎ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍ ͙͊ͦͪ͒ͦͤͤ͘͟ͻ ͔͔͒͗ͪ͊͡ͻΣ ͔ͦͪͣ͊͘͟ Ί͍͔͚ͪͦͨͫΈ͙͟ͻΣ 
͍͙Ύ͍͙͙ͭ ͔ͤ ͍͒͊ΊͭΈͫΎ ώ2, 2].  

̂ ͪ͊ͤ͊͟͝ͻ ͍͙̐ͪͦͨ ͭ͊ ͍ͫͭͯ͜ ͍ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚͚ͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ 
͔ͭͪͣͤ͜ ζͺ͙͘͜;ͤ͊ ͔ͭͪ͊ͨ͜ΎηΣ Ύ͙͚͟ ͊͘ ͣͫͭͦͣ͘͜ ͚͔ͣ͊͗ ͔͙͒ͤͭ͜;͙͚ͤ ͔ͭͪͣͤͯ͜ 
ζͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜ΎηΦ ̒͟ ͊ͤ͊͘͘;͊ΌͭΈ ͺ͊ͻ͍͜ͼ͜ ζ̂ ͪ͊ͤͫ͟͝Έͦ͟͝ ˢͫͦͼ͊͜ͼ͜͝ 
ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ηΣ ͫͤͯ͜Ί ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͣ͗͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͣ ͭͯͣ͊͡;͔ͤͤΎͣ 
͔ͭͪͣͤ͊͜ ζͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύη ͭ͊ ͔ͤͭͪͤ͊͜ͼͦͤ͊͜͡Έ͙ͤͣ ͔ͭͪͣͤͦͣ͜ ζͺ͙͘͜;ͤ͊ 
͔ͭͪ͊ͨ͜Ύη όζͺ͔ͦͭͪ͊ͨ͘͜͜͜Ύηύ ;͔͔ͪ͘ ͟͡Ό;͍ͦ͜ ͔͙͊ͫͨͭ͟ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͺͯͤ͟ͼͦͤ͊͜͡Έ͔ͤ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͭ͊ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 
͍͙ͦ͒ͤ͊ͦ͟ͻ ͔͍ͣͭͦ͒͜ ͍ͭͪͯ;͊ͤͤΎΣ ͔͔ͫͪ͒ Ύ͙͟ͻ ͍͙ͦͫͤͦͤͣ Ί ͺ͙͘͜;ͤ͜ ͍͍͙ͨͪ͊ [8, 3]. 
ζ͙̅͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύη Ύ͟ ͍ͦͫͭͤ͜Ύ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ ͍͙ͤ͊ͤ͊͘ ͙͡΄͔ ͍ ̂ͪ͊ͤ͟͝,͝ 
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˾ͦͫ͜͝Σ ˣͦͪͯͫ͜͜͡͝Σ ͭͦ͒͜ Ύ͟ ζ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύη ς ͼ͔ ͔ͫͨͼ͊͜͡Έͤͫͭ͜ΈΣ ͨͦ΄͙͔ͪͤ͊ ͍ 
ͨͦͤ͊͒ мол ͔͍͒ͪ͗͊͊ͻ ͍ͫͭͯ͜Φ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͙͙͒ͦͫ͒ͭ͜͡ ͙͔ͫͫͭͣͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͜ 
͎͍ͣ͊ͫͭͪ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ 
˹͔͍͒ͪ͊ͤ͒͜͜͡Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˿͙͔ͫͭͣ͊ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ 
˹͔͍͒ͪ͊ͤ͒͜͜͡ ͘ нллнςнлло ͍ͤ͊;͊͡Έ͎ͤͦͦ ͪͦͯ͟ ͣ͊Ί ͙͔͔͍ͭͪͫͭͯͨͤͯ ͍ͦͫͭͯ͜Σ Ύ͊͟ 
͔͔ͨͪ͒͋͊;͊Ί ͙ͦͭͪͣ͊ͤͤΎ ͔͍ͫͭͯͨͤ͜ ͍͋͊͊͊ͪ͊͟͡Σ ͎ͣ͊ͫͭͪ͊͜ ͭ͊ ͒ͦͭͦͪ͊͟ όtƘ5ύ ώрΣ сϐΦ 
˽͒͜ ;͊ͫ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͎͍ͨ͒ͦͭͦͯ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ό͍͍͋͊͊͊ͪ͟͜͡ 
͜κ͊͋ͦ ͎͍ͣ͊ͫͭͪ͜͜ύ ͘ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͯ ˹͔͒ͪ͊ͤ͒͊͜͡ͻ 
͍ͨͪͦͦ͒ΎͭΈ ͭ͊͟͜ ͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡Σ Ύ͟ ͍͔͙͔̂ͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ 
ˢ͍͊ͤͫΣ ͔ͦͪͣ͊͘͟ ͺ͊ͯ͟͡Έ͔ͭͭ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ (Avans Hogeschool, Opleiding 
Fysiotherapie), ͍͔͙͔̂ͤͪͫͭͭ͜ ̅ͦͤͭͫ͜ ˩͚ͤ͒ͻ͍͔ͦͤ (Fontys Hogescholen Eindhoven), 
̂ͤ ͍͔͙͔ͪͫͭͭ͜ ͔̆͊ͤ͘ ˥͎͔ͪͦͤͤͤ͜Σ ΄ͦ͊͟͡ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ όHanzehogeschool 
Groningen, Academie voor Gezondheidsstudies), ˶͔͚͔͒ͤͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜Σ 
͔ͦͪͣ͊͘͟ ͊͟ͺ͔͒ͪ͊ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ (Hogeschool Leiden, Afdeling Fysiotherapie), 
˾͔ͦͭͭͪ͒͊ͣͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ (Hogeschool Rotterdam), ̂ ͍͔͙͔ͤͪͫͭͭ͜ ˢ͔ͣͫͭͪ͒͊ͣ͊ 
(Hogeschool van Amsterdam), ͍͔͙͔̂ͤͪͫͭͭ͜ ˹͔͚͔͎͔ͣͤ͊Σ ͔ͦͪͣ͊͘͟ ͺ͊ͯ͟͡Έ͔ͭͭ 
ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ (Hogeschool van Arnhem en Nijmegen, Opleiding Fysiotherapie), 
͔̂ͭͪͻͭͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜Σ ͔ͦͪͣ͊͘͟ ͺ͊ͯ͟͡Έ͔ͭͭ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ όHogeschool 
Utrecht, Faculty of Health Care, Dpt of Physiotherapy), ͍͔͙͔̂ͤͪͫͭͭ͜ ˿͊ͫͦͤ͟͜Σ 
˩ͤͫͻ͔͙͚͒ͫ͟ ͺ͊ͯ͟͡Έ͔ͭͭ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ (Saxion Hogescholen Enschede-
Fysiotherapie)Σ ͍͔͙͔̂ͤͪͫͭͭ͜ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͙́ͣ όThimύΣ ͙ͦ͟͡΄ͤΎ ˸͗ͤ͊ͪͦ͒ͤ͊͜ 
͔͊͊͒ͣ͟͜Ύ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ όHogeschool voor Fysiotherapie Thim). 

˨͡Ύ ͔͒ͭ͊͡Έͤ͜΄͎ͦͦ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘͜ ͙͔ͫͫͭͣͦΌ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͙͘͜;͙ͤͻ 
͔͎͍ͪ͊͋ͭͦͦ͜͜͜͡͡ όͺ͙͘͜;͙ͤͻ ͔͔͍͍ͭͪ͊ͨͭ͜ύ ͯ ˹͔͒ͪ͊ͤ͒͊͜͡ͻ ͙ͣ ͙͙͙ͯͨͤ͘͡ ͍͎ͯ͊ͯ ͤ͊ 
͍͔͙͔̂ͤͪͫͭͭ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͙́ͣ όThimύΦ ˤͤ͜ ͍͋ͯ ͍͙͚͊ͫͤͦ͊ͤ͘ ͯ мфтп ͪͦͼ͜ Ύ͟ 
˸͗ͤ͊ͪͦ͒ͤ͊͜ ͔͊͊͒ͣ͟͜Ύ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝Σ ͪͦ͋ͦͭ͊ Ύͦ͟͝ ͫͨͦ;͊ͭͯ͟ ͋ͯ͊͡ 
͔͔͔ͦͫͪ͒͗ͤ͊͘ ͤ͊ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍;͙͔͍ͭ͜͡ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͊ ͎ͦ͒ͦͣ͘ ς ͺ͙͘͜;͙ͤͻ 
͔͔͍͍ͭͪ͊ͨͭ͜Φ ˿Έ͎ͦͦ͒ͤ͜ ͍͔͙͔̂ͤͪͫͭͭ͜ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͙́ͣ ς ͼ͔ ͫͯ;͙͚͊ͫͤ 
͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡ ͘͜ ͔͒͟͜͡Έͦͣ͊͟ ͺ͜͜͡Ύ͙ͣ  ͍˹͔͒ͪ͊ͤ͒͊͜͡ͻ ͜ ͍͔͚̊ͼ͊ͪ͜͝Φ ̂ 
˹͔͒ͪ͊ͤ͒͊͜͡ͻ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͔͔͍͍ͦͭͪ͊ͨͭ͘͜͜͜ ͫͦͤ͟ͼ͔͍ͤͭͪͦ͊ͤ͊  ͍ ͔ͣͫͭ͜;ͯ͟ 
˹ΈΌ͍͔͎͔͚ͤΣ ͔ͤͨͦ͒͊͜͟͡ ͍͒͜ ͣͫͭ͊͜ ͔̂ͭͪͻͭ͊Φ ̂ ͍͔͚̊ͼ͊ͪ͜͝ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͚͟ 
͔ͦ͒͗͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ζ͙́ͣ ͍͊ͤ ͔͒ͪ ˶͊ͤη ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ  ͍ͣͫͭ͜͜ ˶͍͊ͤ͒͊ͪͭ͟Σ 
Ύ͙͚͟ ͍͙ͨͪͦͦ͒ͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͺ͔͔͍͍ͦͭͪ͊ͨͭ͘͜͜͜ ͘͜ мффл ͪͦͯ͟Φ ˴ͪͣ͜ ͎ͭͦͦΣ 
͍͔͙͔̂ͤͪͫͭͭ͜ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͙́ͣ ͨͪͦͨͦͤͯΊ ͍ͤ͊;͊ͤͤΎ  ͍ ˹͔ͣ͜;;͙ͤ͜ ͊͘ 
͎ͨͪͦͪ͊ͣͦΌ ͍͋͊͊͊ͪ͊͟͡ ͍ͪͤ͜Ύ VWO [5].  

˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͍ 
͍͔͙͔ͯͤͪͫͭͭ͜͜ T͙ ͣ ͙ͣͫͭͭ͜Έ нпл ͔͙͍ͪ͒ͭ͟͜ όм ͔͙ͪ͒ͭ͟ 9/¢{ ς ну ͎͙ͦ͒ͤύΣ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͔͙ͪ͒ͭͤͦ͟͝ ͙͔͙ͫͫͭͣ ό9/¢{ύ ͜ ͔͙͚ͨͦ͒ͤ͜͡ ͤ͊ 
;͙͙ͦͭͪ ͙ͪͦ͟ ͍ͤ͊;͊ͤͤΎΦ  
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͙͙̉ͦͭͪͪ͜;͔ͤ ͍ͤ͊;͊ͤͤΎ ͣ͊Ί ͙ͭͪ ͔͙ͭ͊ͨ ς ͍͚ͦͫͭͤ͜͜Σ ͍͙͚ͦͫͤͦͤ ͜ ͔͔ͨͪͻ͙͚͒ͤ͜ 
όͭ͊͋͡Φ мύΦ ̂ ͔ͣ͗͊ͻ ͎͙ͨͪͦͪ͊ͣ ͔͙ͫͭͯ͒ͤͭ ͍͙͍;͊ΌͭΈ ͍͒͊ͤ͊͒ͼΎͭΈ ͍ͤ͊;͊͡Έ͙ͤͻ 
͙͒ͫͼ͙ͨͤ͜͡Φ ˻͍͚ͫͭͤ͜͜ ͭ͊ ͍͙͚ͦͫͤͦͤ ͔͙ͭ͊ͨ ͔͙ͫͭͯ͒ͤͭ ͨͪͦͻͦ͒ΎͭΈ ͤ͊ ͔ͨͪ΄ͦͣͯ ͭ͊ 
͎͒ͪͯͦͣͯ ͪͦ͊͟ͻ ͍ͤ͊;͊ͤͤΎ ͍͍͒ͨͦ͒ͤͦ͜͜Σ ͔ͦ͗ͤ͟ ͔ͭ͊ͨ ͍͟͡Ό;͊Ί сл ͟ ͔͙͍ͪ͒ͭ͜ 9/¢{Φ 
˽͎͙ͪͦͪ͊ͣ ͼ͙ͻ ͔͍ͭ͊ͨ͜ ͍͟͡Ό;͊ΌͭΈ ͨͦ ͨΩΎͭΈ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͦ͗ͤ͊͟Σ ͤ͊ 
͍͙͍;͔ͤͤΎ Ύ͙͟ͻ ͍͍͙͒ͦ͒ͭ͜ΈͫΎ ͨͦ ͫͣ͜ ͙͍ͭ͗ͤ͜Φ ˴ͦ͗ͤ͊ ͍ͤ͊;͊͡Έͤ͊ ͙͒ͫͼ͙ͨͤ͊͜͡ 
͊ͤ͘͟͜;ͯΊͭΈͫΎ ͔͔͊ͣͤ͊͘͟ͼ͚͙ͤͣ͜ ͙͔ͭ͗ͤͣΣ ͨ͒͜ ;͊ͫ Ύ͎ͦͦ͟ ͫ͊͒͊͟͡ΌͭΈͫΎ ͙ͨͫΈ͍ͣͦ͜ 
͔͙ͭͫͭ ͒͡Ύ ͔͔͍͙ͨͪͪ͜͟ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͙ͤͻ ͤ͊ͤ͘Έ ό˹˻˴ύ ͜ ͙ͨͪ͊ͭ͟;ͤ͜ ͔͙ͭͫͭ ͒͡Ύ 
͔͔͍͙ͨͪͪ͜͟ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͙ͤ͊;ͦ͟ ό±5IύΦ ˽͔͔ͪͻ͙͚͒ͤ͜ ͔ͭ͊ͨ ͙ͣͫͭͭ͜Έ мнл ͔͙͍ͪ͒ͭ͟͜ 
9/¢{ ͜ ͍͟͡Ό;͊Ί ͍ͫͭ͊͗ͯ͊ͤͤΎ ͨͪͦͭΎ͎ͦͣ ͎ͦ͒ͤͦͦ ͪͦͯ͟ όпл ͙͍ͭ͗ͤ͜ύΦ ͔͚̇ ͔ͭ͊ͨ 
͔͔ͨͪ͒͋͊;͊Ί ͍͙͍;͔ͤͤΎ ͍͒ͦͻ ͍͙ͤͦͻ ͔ͭͣΣ ͍͔ͨͦͭͦͪͤͤΎ ͔͒ͫΎ͙ͭ ͪ͊ͤ͜΄͔ ͍͙͍;͔͙ͤͻΣ ͊ 
ͭ͊ͦ͗͟ ͪͦ͋ͦͭͯ ͘ ͍ͤ͊ͯͦͦ͟Ό ͔ͭͪ͊ͭͯͪͦ͜͡ΌΦ ˽͍͙͚͒ͫͯͣͦ͜͟ ͦͤͭͪͦ͟͡Έ ͔͔ͨͪͻ͎͒ͤͦͦ͜ 
͔ͭ͊ͨͯ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͭͫͭͯ ͤ͊ͤ͘Έ όIhYύΣ ͔ͭͫͭͯ ͍͙ͤ͊;ͦ͟ ό±5IύΣ 
ͦͼͤ͜Ό͍͊ͤͤΎͣ ͔͔ͨͪͤͭ͊͘ͼ͜͝ ͭ͊ ͊͘ͻ͙ͫͭͯ ͙͒ͨͦͣͤͦ͡͝ ͙ͪͦ͋ͦͭ ό͙͔͒ͫͪͭ͊ͼ͜͝ύΦ 
˽͒ͫͯͣͦͣ͜͟ ͍ͫͭ͊͗ͯ͊ͤͤΎ Ί ͫ͊͒͊ͤͤ͟͡Ύ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͔ͭͫͭͯ ͚͊ͤ͘Ύͭͦͫͭ͜ όˢˤ˾ύΣ Ύ͙͚͟ 
͔͔ͨͪ͒͋͊;͊Ί ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͔ͫͭͯ͒ͤͭ͊ ;͔͔ͪ͘ ͍͔ͯͫΈ ͎͙͒͊ͤͦͫͭ͜;͙͚ͤ ͜ 
͔͔͍͙ͭͪ͊ͨͭ;͙͚ͤ ͨͪͦͼ͔ͫ ͘͜ ͔ͪ͊͡Έ͙ͤͣ ͨ͊ͼ͜ΊͤͭͦͣΦ  

͙́͊͋͡ͼΎ м 
˹͍͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ όͨ͊ͤ͡ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ 

͍͔͙͔̂ͤͪͫͭͭͯ͜ ͙́ͣ όThim) ό˹͔͙͒ͪ͊ͤ͒͜͡ύ 
˻˿ˤ˱́˹˱˯ ˩́ˢ˽ 
˱ ͪ͜͟ ͍ͤ͊;͊ͤͤΎ 
όсл ͔͙͍ͪ͒ͭ͟͜ 9/¢{ύ 

˻˿˹˻ˤ˹ˮ˯ ˩́ˢ˽ 
˱˱ ͪ͜͟ ͍ͤ͊;͊ͤͤΎ 
όсл ͔͙͍ͪ͒ͭ͟͜ 9/¢{ύ 

˽˩˾˩̆˱˨˹ˮ˯ ˩́ˢ˽ 
˱˱˱ ͜ ˱± ͙ͪͦ͟ ͍ͤ͊;͊ͤͤΎ 
όмнл ͔͙͍ͪ͒ͭ͟͜ 9/¢{ύ 

˨͙ͫͼ͙ͨͤ͊͜͡ -˴ͭΈ 
͙͍ͭ͗ͤ͜ 

˨͙ͫͼ͙ͨͤ͊͜͡ -˴ͭΈ 
͙͍ͭ͗ͤ͜ 

˨͙ͫͼ͙ͨͤ͊͜͡ -˴ͭΈ 
͙͍ͭ͗ͤ͜ 

1. ˭͍͙͚͒ͦͪͦ 
ͫͨͦͫ͋͜ ͙͗ͭͭΎ 

7 6. ˽ ͪ͊ͼ͔͒͊ͭͤͫͭ͘͜Έ ͯ 
ͫͨͦͪͭ͜ 

7 11-мнΦ ˱͔͎ͤͭͪ͊ͼ͜Ύ 
͍͙ͦͫͭ͜ 
ό͔͍ͤͦ͋ͦΩΎ͍ͦ͊͘͟ύ 

7 

2. ̅ ͙͘͜;ͤ͊ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͙ͨͪ 
͔ͦͪͭͦͨ͒-͙͒;͙ͤͻ 
͜ ͔͍ͤͪͦ-͎ͦ͜͡;͙ͤͻ 
͊͘ͻ͍ͦͪΌ͍͊ͤͤΎͻ 

7 7. ˹ ͔͚͔ͪͦͪ͊͋ͭ͊͜͜͡ͼ͜Ύ 7 ˿͍ͭ͊͗ͯ͊ͤͤΎ 20 
(20-32 
͎ͦ͒ ͤ͊ 
͙͔ͭ͗͒ͤΈύ 

3. ̅ ͙͘͜;ͤ͊ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͙ͨͪ 
͍ͭͪ͊ͣ͊ͻ ͍͔ͪͻͤ͜ͻ 
ͤ͟͜ͼ͍ͦ͜͟ 

7 8. ̅ ͙͘͜;ͤ͊ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͙ͨͪ 
͙ͪͤ͘͜ͻ 
͊͘ͻ͍ͦͪΌ͍͊ͤͤΎͻ 

7 ˿͍ͭ͊͗ͯ͊ͤͤΎ 20 
(20-32 
͎ͦ͒ ͤ͊ 
͙͔ͭ͗͒ͤΈύ 

4. ̅ ͙͘͜;ͤ͊ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͙ͨͪ 
͍ͭͪ͊ͣ͊ͻ ͙ͤ͗ͤ͜ͻ 
ͤ͟͜ͼ͍ͦ͜͟ 

7 9. ˴ ͔ͦͪ͟ͼ͜Ύ ͦͨͦͪͤͦ-
ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯ 

7 ͍͔ͨͦͭͦͪͤͤΎ ͜ 
͎͙͔͔ͨͦ͋ͤ͡͡ 
͍͙͍;͔ͤͤΎ 
1ςмл ͙͒ͫͼ͙ͨͤ͜͡ 

20 

5. ̅ ͙͘͜;ͤ͊ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͙ͨͪ 
ͨͦͪͯ΄͔ͤͤΎͻ 
ͻ͔ͪ͋ͭ͊ 
 

7 10. ˭ ͒͊ͭͤͫͭ͜Έ 
͍͙ͪ́͜ ͔ͤͤΎ 
͔͙͙ͤͦͪ͒ͤ͊ͪͤͻ 
͍͊͒͊ͤ͘Έ 

7 ͔͔ͨͪͤͭ͊͘ͼ͜Ύ ͭ͊ 
͊͘ͻ͙ͫͭ 
͙͒ͨͦͣͤͦ͡͝ 
͙ͪͦ͋ͦͭ 
ό͙͔͒ͫͪͭ͊ͼ͜͝ύ 
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˨͍͊ ͙ͪ͊͘ ͤ͊ ͪ͜͟ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜ ͍ͤ͊;͊ͤͤΎ ͍ͨͪͦͦ͒ΎͭΈ ͙ͭͪ 
͍͙͙͒ ͦͼͤ͜Ό͍͊ͤͤΎΥ ͦͼͤ͜Ό͍͊ͤͤΎ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͙ͤͻ ͤ͊ͤ͘Έ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͍ͦͫͤͦ͜ 
͙ͨͫΈ͍͎ͣͦͦͦ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͔͍ͭͫͭͯ͊ͤͤΎ όIh/ύΤ ͙ͨͪ͊͒ͤ͟͜͡ ͙͙ͫͨͭ͜Σ ͤ͊ͤͤ͘Ύ Ύ͙͟ͻ 
͔͔͊͋ͨ͘͘;ͯΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͫ͊͒ͤ͟͡ͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͒͊ͤ͘Έ ͨ͒͜ ;͊ͫ 
ͦͼͤ͜Ό͍͊ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͙ͪͦ͋ͦͭ όt!{ύ ͚ ͦͼͤ͊͜͟ ͨͦͪͭͺ͔͡Ύ όthwύΦ  

˹͙͍ͦͪͣ͊ͭͤ͜ ͙͒ͫͼ͙͙ͨͤ͜͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ ͫ͊͒͊͟͡ΌͭΈ ͍͒͜ мнл ͒ͦ 
150 ͟ ͔͙͍ͪ͒ͭ͜Σ ͊ ͙͒ͫͼ͙͙ͨͤ͜͡ ͊͘ ͍͙͋ͦͪͦͣ ͔͍ͫͭͯ͒ͤͭ͜ ς ͍ ͒͜ ол ͒ͦ сл ͔͙͍ͪ͒ͭ͟͜Φ  

˹͙͊ͣ ͋ͯͦ͡ ͚͔͒ͫͤͤͦ͘͜ ͊ͤ͊͘͜͡ ͣͫͭͯ͘͜ ͙͒ͫͼ͙ͨͤ͜͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͍ ͍͔͙͔̂ͤͪͫͭͭ͜͜ 
͙́ͣ ͘͜ ͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͎͊͊͘͡Έ͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ 
́͊͟Σ ͙͒ͫͼ͙ͨͤ͊͜͡ ζ˭͍͙͚͒ͦͪͦ ͫͨͦͫ͋͜ ͙͗ͭͭΎη ͔͔ͨͪ͒͋͊;͊Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͜ ͎͍͙ͪͯͨͦͻ ͎ͨͪͦͪ͊ͣ͊ͻ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͍ͦͫͤͦ ͍͎͒ͦͪͦͦͦ͘ 
ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎ ͘͜ ͊ͯ͘͡;͔ͤͤΎͣ ͺ͙͘͜;͙ͤͻ ͍͍ͨͪ͊ ͭ͊ ͤ͜΄͙ͻ ͍ͦ͒ͦͪͦ͘;͙ͻ ͍͊ͫͦ͋͘͜Φ  

˨͙ͫͼ͙ͨͤ͊͜͡ ζ͙̅͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͙ͨͪ ͔͙ͦͪͭͦͨ͒;͙ͤͻ ͜ ͔͍͎ͤͪͦͦ͜͡;͙ͤͻ 
͊͘ͻ͍ͦͪΌ͍͊ͤͤΎͻη ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͊ͫͦ͘ΊͤͤΎ ͍͊ͫͦ͋͘͜ ͜ ͙ͨͪͤͼ͙͍ͨ͜ ͙ͨͪ͊ͭ͟;ͤͦ͝ 
ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͎͙͒͊ͤͦͫͭͯ͜͟Σ ͺͯͤ͟ͼͦͤ͊͜͡Έ͔ͤ ͍ͯ͊ͤͤ͜͟͡Ύ ͭ͊ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ό ͔͙ͦͪͭͦͨ͒;͙ͤͻ ͜ ͔͍͎ͤͪͦͦ͜͡;͙ͤͻ ͍ͪͦ͊͒͘͜͡ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͙ͨͪ 
͍ͭͪ͊ͣ͊ͻΣ ͻ͎ͪͯͪ͜͜;͙ͤͻ ͍ͭͪͯ;͊ͤͤΎͻ ͊͋ͦ ͙ͨͪ ͤͫͯ͜͡Έͭ͜ύΦ  

˨͙ͫͼ͙͙ͨͤ͜͡ ͼ͙ͯ͟͡ ζ͙̅͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯη 
όζ͍͙́ͪ͊ͣ ͍͔ͪͻͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ηΣ ζ͍͙́ͪ͊ͣ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ηΣ ζ˽ͦͪͯ΄͔ͤͤΎ 
ͺͯͤ͟ͼ͚͜ ͻ͔ͪ͋ͭ͊ηύ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͍͊ͫͦ͘ΊͤͤΎ ͔͙ͣͭͦ͒͟ ͎͙͙͒͊ͤͦͫͭ͜͟ ͭ͊ ͺ͙͘͜;ͤͦ͝ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͯ ͨͪͦͼ͔ͫ͜ ͍ͯ͊ͤͤ͜͟͡Ύ ͔͙ͤͫ͊͒ͤ͟͡ͻ ͔͙ͦͪͭͦͨ͒;͙ͤͻ ͊͘ͻ͍ͦͪΌ͍͊ͤΈ 
͍͔ͪͻͤ͜ͻ ͜ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟Σ ͊ ͭ͊ͦ͗͟ ͙ͫ͊͒ͤ͟͡ͻ ͔͙ͦͪͭͦͨ͒;͙ͤͻ ͊͘ͻ͍ͦͪΌ͍͊ͤΈ ς 
ͨͦͪͯ΄͔ͤΈ ͺͯͤ͟ͼ͚͜ ͻ͔ͪ͋ͭ͊Φ 

˨͙ͫͼ͙ͨͤ͊͜͡ ζ˽ͪ͊ͼ͔͒͊ͭͤͫͭ͘͜Έ ͯ ͫͨͦͪͭ͜η ͍͙ͤ͊͘;͊Ί ͍͙ͦͫͤͦ ͎͙͙͒͊ͤͦͫͭ͜͟ 
ͭ͊ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͔͍ͫͨͦͪͭͫͣͤ͜ ͨͫ͜͡Ύ ͙͍͙ͫͨͦͪͭͤͻ ͍ͭͪ͊ͣ ͭ͊ ͤ͜΄͙ͻ ͔͙ͦͪͭͦͨ͒;͙ͤͻ 
ͨͦͪͯ΄͔ͤΈΦ  

˨͙ͫͼ͙ͨͤ͊͜͡ ζ˹͔͚͔ͪͦͪ͊͋ͭ͊͜͜͡ͼ͜Ύη ͔͔ͨͪ͒͋͊;͊Ί ͍͙͍;͔ͤͤΎ  ͚͍͊ͫͦ͘ΊͤͤΎ ͔ͣ-
͙ͭͦ͒͟ ͎͙͙͒͊ͤͦͫͭ͜͟ ͭ͊ ͨͪͦͼ͔ͫͯ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͻ͍͙ͦͪͻ ͘͜ ͔͍͎ͤͪͦͦ͜͡;͙͙ͤͣ ͊͘ͻ͍ͦͪΌ-
͍͊ͤͤΎ͙ͣ ͼ͔ͤͭͪ͊͡Έͤͦ͝ ͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣ όͤͫͯ͜͡ΈͭΣ ͻ͍ͦͪͦ͋͊ ˽͊ͪͤͫͦͤ͊͟͜ ͭͦ΅ͦύΦ  

˨͙ͫͼ͙ͨͤ͊͜͡ ζ͙̅͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͙ͨͪ ͙ͪͤ͘͜ͻ ͊͘ͻ͍ͦͪΌ͍͊ͤͤΎͻη 
͊ͭͯ͊ͯ͘͟͜͡Ί ͪͦ͡Έ ͺ͔͔͍ͦͭͪ͊ͨͭ͊͘͜͜ ͯ ͨͪͦͼ͔ͫ͜ ͎͙͙͒͊ͤͦͫͭ͜͟ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͻ͍͙ͦͪͻ 
͘͜ ͔ͫͪͼ͔͍ͦ-͙͙͙ͫͯ͒ͤͤͣ ͭ͊ ͎ͦͤͦͦ͟͜͡;͙͙ͤͣ ͊͘ͻ͍ͦͪΌ͍͊ͤͤΎ͙ͣΣ ͊ ͭ͊ͦ͗͟ ͯ 
͎͔ͪ͊ͭͪ͜͜͝ ͭ͊ ͔͍͎ͪͣ͊ͭͦͦ͜͡͝Φ 

˨͙ͫͼ͙ͨͤ͊͜͡ ζ˴͔ͦͪ͟ͼ͜Ύ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯη ͔͔ͨͪ͒͋͊;͊Ί 
͍͙;͍͔ͤͤΎ ͙͚͍ͨͪͦͣ͜ ͣ͊ͤͯ͊͡Έͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͭ͊ ͎͙͙͒͊ͤͦͫͭ͜͟ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ 
͊ͨ͊ͪ͊ͭͯΣ ͍͊ͫͦ͘ΊͤͤΎ ͍͊ͫͦ͋͘͜ ͙͍ͫͨͦͪͭͤͦ͝ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝Φ  

˨͙ͫͼ͙ͨͤ͊͜͡ ζ˭͒͊ͭͤͫͭ͜Έ ͍͙ͪ͜΄͔ͤͤΎ ͔͙͙ͤͦͪ͒ͤ͊ͪͤͻ ͍͊͒͊ͤ͘Έη ͎ͦͭͯΊ ͫͭͯ-
͔͒ͤͭ͊ ͒ͦ ͍ͫͭ͊͗ͯ͊ͤͤΎ  ͚ͨ ͦ΄ͯͯ͟ ͊ͭͯ͊͟͡Έͤͦ͝ ͔͙͙ͭͣ͊ͭ͟ ͍͎ͤ͊ͯͦͦͦ͟ ͒ ͔ͦͫ͒͗ͤͤ͜͡ΎΦ  

˹͊ ͔ͨͪ΄ͦͣͯ ͭ ͊ ͎͒ͪͯͦͣͯ ͯͪͫ͊͟ͻ ͍ͤ͊;͊ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ͤ͊;͊͡Έ͔ͤ 
͍ͫͭ͊͗ͯ͊ͤͤΎ ͦ͋ͫΎ͎ͦͣ он ͎͙͙ͦ͒ͤΦ ˿͔ͭͯ͒ͤͭ͊ͣ ͣ͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͨͪͦͻ͙ͦ͒ͭΈ 
͍ͤ͊;͊͡Έͤͯ ͙ͨͪ͊ͭͯ͟͟ ͤ͊ ͙ͪͤ͘͜ͻ ͋͊͊͘ͻΦ  
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˹͊ ͔ͭͪͭΈͦͣͯ ͯͪͫ͟͜ ͔ͫͭͯ͒ͤͭ ͙ͦͭͪͣͯΊ ͚͔ͨͦͫͭͤ͜ ͣͫ͜ͼ͔ ͍ͫͭ͊͗ͯ͊ͤͤΎΣ 
͙ͨͪ͊ͭ͊͟͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͒ͦͻ ͔͍ͨͪͦ͒͜͜ ͨͦ ͍͒͊͒ͼΎͭΈ ͙͍ͭ͗ͤ͜Φ ˿͔͙ͭͯ͒ͤͭ 
͊ͦ͘;͎ͤͦͦ ͍͔͒͒ͤͤ͜͜͡Ύ ͨͪͦͻͦ͒ΎͭΈ ͍ͫͭ͊͗ͯ͊ͤͤΎ он ͎͙͙ͦ͒ͤ ͤ͊ ͙͔ͭ͗͒ͤΈΣ ͊ 
͔͙ͫͭͯ͒ͤͭ ͔͎͒ͤͤͦͦ ͍͔͒͒ͤͤ͜͜͡Ύ ͣ͊ΌͭΈ ͔͍͙͚ͤͨͦͤ ͪͦ͋ͦ;͙͚ ͔͒ͤΈ ͜ ͨͪͦͻͦ͒ΎͭΈ 
͍ͫͭ͊͗ͯ͊ͤͤΎ нл ͎͙ͦ͒ͤ ͤ͊ ͙͔ͭ͗͒ͤΈΦ ˭͊ ͋͊͗͊ͤͤΎͣ ͔͍ͫͭͯ͒ͤͭ͜ ͍ͤ͊;͊͡Έ͙͚ͤ 
͊͊͒͘͟͡ ͤ͊͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍ͫͭ͊͗ͯ͊ͤͤΎ ͊͘ ͦͪ͒ͦͤͦͣ͟Φ ˹͙͊ͨͪͤ͟͜ͼ͜ ͍ͫͭ͊͗ͯ͊ͤͤΎ 
͔ͫͨͼ͊͜͡Έͤͦ ͎͍͔͙͚ͨ͒ͦͭͦͤ͜͡ ͔͔ͫͨͪͭ͟ ͔͔͍ͨͪͪ͜ΎΊ ͨͪͦͺ͔͚ͫͤͯ͜ ͚͔ͣ͊ͫͭͪͤͫͭ͜Έ 
͚ͣ͊͋ͯͭͤ͜ͻ ͺ͙͘͜;͙ͤͻ ͔͔͍͍ͭͪ͊ͨͭ͜Φ  

˽͔͔ͪͻ͙͚͒ͤ͜ ͔ͭ͊ͨ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘͜ ͊ͤ͘ΎͭΈ ͙͎ͨͪ͊͒ͤͦͦ͟͡ ͻ͔͊ͪ͊ͭͪͯ͟Σ ͤ͊ Ύ͙͟ͻ 
͔͙ͫͭͯ͒ͤͭ ͍ͨͦͭͦͪΌΌͭΈ ͜ ͎͙͔ͨͦ͋ͤͦ͡͡ ͍͙͍;͊ΌͭΈ ͙͒ͫͼ͙͙ͨͤ͜͡Σ ͍͊ͫͦ͘Ίͤ͜ ͤ͊ ˱ ͭ͊ ˱˱ 
ͪͦ͊͟ͻ ͍ͤ͊;͊ͤͤΎΦ ˻ͪͣ͟͜ ͼΈ͎ͦͦΣ ͯ ͔ͣ͗͊ͻ ͯͪͫͯ͟ ζ˱͔͎ͤͭͪ͊ͼ͜Ύ ͍͙ͦͫͭ͜η ͍͊ͨ͊ͤͦ͊ͤͦ͘͡ 
΅͔ ͍͒͜ ͙͒ͫͼ͙͙ͨͤ͜͡Σ Ύ͟͜ ͔ͤ Ί ͍ͦ͋ͦΩΎ͍͙͙ͦͣ͘͟ ͭ͊ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͎͍͔ͦ͋ͦͦͪͤͤΎ  ͚
͍͊ͫͦ͘ΊͤͤΎ ͔͙ͦͪͣ͟ͻ ͔ͫͨͼ͍͙͊ͦ͊ͤ͘͜͜͡ͻ ͍ͯͪͫ͟͜Σ ͍͙͙ͤ͊ͤ͘ͻ ˴͍ͦͪͦͫ͜͡Έ͙ͣ͟ 
͍͙͍ͭͦ͊ͪͫͭͦͣ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ όYbDCύΥ ͙͍ͫͨͦͪͭͤ͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜ΎΣ ͔͚͔ͤͪͦͪ͊͋ͭ͊͜͜͡ͼ͜ΎΣ 
͙ͨͫͻ͙ͦͫͦͣ͊ͭ;ͤ͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜ΎΣ ͣ͊ͤͯ͊͡Έͤ͊ ͔ͭͪ͊ͨ͜ΎΣ ͺ͔ͦͭͪ͊ͨ͘͜͜͜Ύ  ͍ͨ ͔͒͊ͭͪ͜͜͝Φ  

 ͍͙͍̂;͔ͤͤ͜ ͯͪͫͯ͟ ζ˿͙͍ͨͦͪͭͤ͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜Ύη ͔ͨ͒ͪͫ͜͟͡ΌΊͭΈͫΎ ͍͙͍͊͗͊͡ 
ͪͦ͡Έ ͺ͙͘͜;͎ͤͦͦ ͔͎ͪ͊͋ͭͦͦ͊͜͜͡͡ ͯ ͫͨͦͪͭ͜Σ Ύ͟ ͍ͤͦ͊ͭͦͪ͊Σ ͦͤͫͯ͟͡Έͭ͊ͤͭ͊ ͭ͊ 
ͺ͊ͻ͍͜ͼΎΦ ˽͒͜ ;͊ͫ ͍͊ͫͦ͘ΊͤͤΎ ͯͪͫͯ͟ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͪͤ͘͜͜ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎ ͘ 
͔͔ͨͪͻͦ͒ͦͣ ͍͒͜ ͔ͭͦͪ͜͝ ͒ͦ ͙͙ͨͪ͊ͭ͟͟Φ  

˴ͯͪͫ ζ˹͔͚͔ͪͦͪ͊͋ͭ͊͜͜͡ͼ͜Ύη ͔͔ͨͪ͒͋͊;͊Ί ͎͙͔͔ͨͦ͋ͤ͡͡ ͍͙͍;͔ͤͤΎ ͔͙ͣͭͦ͒͟ 
͔͚͔ͤͪͦͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͔͍͔͙ͤͦ͟͡Ό ͎ͪͯͨͦΌ ͔͍ͫͭͯ͒ͤͭ͜ όт ͦͫ͋͜ύΣ Ύ͟͜ ͨ͊ͤͯ͡ΌͭΈ 
ͨͪ͊ͼΌ͍͙͊ͭ  ͍͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦͣͯ͜ ͼ͔ͤͭͪ͜Σ ͙͋ͯ͒ͤͯ͟ ͒͡Ύ ͎ͪͦͣ͊͒Ύͤ ͨͦͻ͙͎ͦͦ͡ ͍ͯ͜͟ 
ͭ͊ ͍͍ͤ͊͒͜͜͜͡ ͊͋ͦ ͤ͜΄͙ͻ ͙ͨͦ͒͋ͤ͜ͻ ͊͊͒͊͘͟͡ͻ ͒͡Ύ ͦͫ͋͜ ͘͜ ͔͚͎ͤͪͦͨ͊ͭͦͦ͜͡ΊΌΦ 
˿͔͙ͭͯ͒ͤͭ ͔ͫͨͼ͊ͯ͘͜͜͡ΌͭΈͫΎ ͍ ͎͊ͯ͘͜͡ ͔͒ͦͫ͒͗ͤ͜͡Έ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍ͭͪ͊ͣ ͜ 
͊͘ͻ͍ͦͪΌ͍͊ͤΈ ͎͍͎ͦͦͤͦͦ͡ ͣͦͯ͘͟Φ 

˴ͯͪͫ ζ˽͙ͫͻ͙ͦͫͦͣ͊ͭ;ͤ͊ ͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύη ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ 
͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͤ͊ͤ͘Έ ͺ͔͔͍ͦͭͪ͊ͨͭ͊͘͜͜ ͨͪͦ ͙ͨͫͻͦͫͦͼ͊͜͡Έͤ͜ ͺ͙͊ͭͦͪ͟ ͭ ͊
͙ͨͫͻ͎ͦͨ͊ͭͦͦ͜͡ΌΦ  

˽͒͜ ;͊ͫ ͍͊ͫͦ͘ΊͤͤΎ ͯͪͫͯ͟ ζˤͫͭͯͨ ͒ͦ ͣ͊ͤͯ͊͡Έͤͦ͝ ͔ͭͪ͊ͨ͜͝η ͚ͣ͊͋ͯͭͤ͜ 
ͺ͙͘͜;ͤ͜ ͔͎͙ͪ͊͋ͭͦͦ͜͜͡͡ ͙ͦͭͪͣͯΌͭΈ ͤ͊ͤͤ͘Ύ ͍ ͎͊ͯ͘͜͡ ͎͙͙͒͊ͤͦͫͭ͜͟ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝Σ 
͍͊ͫͦ͘ΌΌͭΈ ͙ͨͪ͊ͭ͟;ͤ͜ ͍͙ͤ͊;͙͟ ͣ͊ͤͯ͊͡Έͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͭ͊ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ ͍ͣͤͤ͜ΎΦ  

˻͙ͭͪͣ͊ͤͤ͜ ͤ͊ͤͤ͘Ύ ͘ ͙͒ͫͼ͙͙ͨͤ͜͡ ζ͙̅͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͯ ͔ͨ͒͊ͭͪ͜͜͝η 
ͤ͊͒͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͚ͣ͊͋ͯͭͤͣ͜ ͺ͊ͻ͍͜ͼΎͣ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ό ͔͚͒ͭ͜ 
ό͍͒͜ л ͒ͦ му ͍ͪͦ͟͜ύΣ ΅ͦ ͣ͊ΌͭΈ ͔͙ͨͪͦ͋ͣ͡ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯΦ ͔͚̇ ͯͪͫ͟ 
͎͙ͨͦ͋͡͡ΌΊ ͤ͊ͤͤ͘Ύ ͭ ͊ͺͦͪͣͯΊ ͙ͨͪ͊ͭ͟;ͤ͜ ͍͙ͤ͊;͙͟  ͍͎͊ͯ͘͜͡ ͨͪͦͺ͙͙͊ͭ͜͟͟͡Σ 
͎͙͙͒͊ͤͦͫͭ͜͟ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍ ͙͒ͭΎ;ͦͣͯ ͍͜ͼ͜Φ ˻ͪͣ͟͜ ͎ͭͦͦΣ ͍͙͙ͨͯͫͤ͟͟ ͙ͦͭͪͣͯΊ 
͙͍ͣͦ͗ͫͭ͜͡Έ ͪͦ͘΄͙͙͙ͪͭ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͯ ͙ͭ͊͟ͻ ͫͺ͔ͪ͊ͻΣ Ύ͟ ͔ͨ͒͊ͭͪ͜͜Ύ, 
͔͎͎ͨ͒͊ͦ͊͜͟Σ ͙ͨͫͻ͙͚ͦͣͦͭͦͪͤ ͍͙ͪͦͭͦ͘͟ ͜ ͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ ͔͚͒ͭ͜Φ  

ˢͤ͊͘͜͡ ͣͫͭͯ͘͜ ͙͒ͫͼ͙ͨͤ͜͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ ͒͊Ί ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͍͔ͪͤ͜Έ 
ͫͺ͍͙ͦͪͣͦ͊ͤͻ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͤ͊ͤ͘Έ ͜ ͍ͣͤ͜Έ ͍͍͋͊͊͊ͪ͟͜͡ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ Ύ͟ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˹͔͍͒ͪ͊ͤ͒͜͜͡Σ ͭ͊͟ ͜ 
͋͜͡Έ΄ͦͫͭ͜ ͪ͊ͤ͟͝ ͍̐ͪͦͫͦΌͯ͘Φ 
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͍̂ͣͦͦΌ ͍ͫͭͯͨͯ ͒ͦ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ˹͔͒ͪ͊ͤ͒ͫ͜͡Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ Ί 
͙͒ͨͦͣ͡ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝Φ ˹͍͊;͊ͤͤΎ ͎ͣ͊ͫͭͪ͊͜ ͙͍ͭͪ͊Ί му ͣͫ͜Ύͼ͍͜ 
(90 ͟ ͔͙͍ͪ͒ͭ͜ύΣ ͨͫ͜͡Ύ ͯͫͨ͜΄͎ͤͦͦ ͊ͤ͘͟͜;͔ͤͤΎ Ύ͎ͦͦ͟ ͍͙͙ͨͯͫͤͯ͟͟ ͙͍ͨͪͫͦΌΊͭΈͫΎ 
͍͊͟͜͡ͺ͊͜͟ͼ͜Ύ ζ˸͎͊ͫͭͪ͜ ͤ͊ͯ͟ ͯ ͎͊ͯ͘͜͡ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύη 
όa{Ŏt¢ύΦ ˸͎͔͊ͫͭͪͫ͜Έ͊͟ ͎ͨͪͦͪ͊ͣ͊ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍͒͜ ͍͋͊͊͊ͪͫ͟͡Έͦ͟͝ ͋͜͡Έ΄ 
͍͙͙ͫͦͣ͟ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͣ ͍͔ͪͤͣ͜ ͜ ͊͘ ͙ͨͦ͊ͤͦͣ͘͟͟ ͤͦͪͣ Ύͦͫͭ͟͜ 
͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ˿ͦΌͯ͘ ό9vCύ ͣ͊Ί ͫΈ͙͚ͦͣ ͍͔ͪͤ͜Έ ͍͙ͦͫͭ͜Φ 

˻͍͙͚ͫͤͦͤ ͙ͨͪͤͼ͙ͨ ͼ͜Ί͝ ͍ͦͫͭͤ͜Έͦ͝ ͎͙ͨͪͦͪ͊ͣ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ 
ͨͦΊ͒ͤͯΊ ͪͦ͋ͦͭͯ ό͔͍͙͚ͤͨͦͤ ͪͦ͋ͦ;͙͚ ͔͒ͤΈύ ͘͜ ͍ͤ͊;͊ͤͤΎͣ ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎͣ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͯͪ͊ͻ͍ͦͯΌ;͙ ͙ͨͦͪ͊͒ ͔͎ͦ͟͡ ͨͦ ͪͦ͋ͦͭ͜ ͭ͊ ͍͎ͤ͊ͯͦͦͦ͟ 
͔͍͙ͪͤ͊͟͜͟ ͘ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ͙͚́͊͟ ͨ͒͜ͻ͒͜ ͍͙ͨ͒͜΅ͯΊ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͜ 
ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜Φ ˭͍͊͒͊ͤͤΎͣ ͼ͜Ί͝ ͎͙ͨͪͦͪ͊ͣ Ί 
͍͊ͫͦ͘ΊͤͤΎ ͤ͊ͤ͘Έ ͜ ͍͙ͤ͊;ͦ͟Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝Σ 
΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͍ͪͤ͜Ύ ͎ͣ͊ͫͭͪ͊͜Φ  

˽͎ͪͦͪ͊ͣ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͣ͊Ί ͙ͭͪ ͎͊ͯ͘͜͡ ͍ͤ͊;͊ͤͤΎΥ ͺ͙͘͜;ͤ͊ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ όͺ͙͘͜;ͤ͊ ͔ͭͪ͊ͨ͜ΎύΣ ͤ͊ͯ͊͟ ͭ͊ ͍ͤͤͦ͊͜ͼ͜͝ ͊͘ ͔ͣͦ͒͡͡Ό /ŀƴa95{ 
ό͊ͤ͊͒ͫ͟Έ͊͟ ͙͔͙͍͒ͪͭ͊͟ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͒͡Ύ ͺ͊ͻ͍͜ͼ͍͜ύΦ  

˽ͪͦͭΎ͎ͦͣ ͔ͨͪ΄͙ͻ ΄͔͙ͫͭ ͣͫ͜Ύͼ͍͜ ͔͙ͫͭͯ͒ͤͭ ͍ͤ͊;͊ΌͭΈͫΎ ͍ ͎ͪͯͨ͊ͻ ͘͜ 
;͙ͦͭͪΈͦͻ ͊͋ͦ ͨΩΎͭ ͙ͦͫ͋͜Φ ˿͍͙͙͊͒ͦͣ͟͡ ͍ͤ͊;͊ͤͤΎ ΊΥ ͪͦ͋ͦͭ͊  ͍͔͙ͪ͗ͣ͜ ͦͤ-͚͊ͤ͡ 
͘ ͍͙͍;͔ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͣͦ͒ͯ͜͡Τ ͍͙ͦͤ͊ͤͤ͟Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͜ ͎͍͙ͪͯͨͦͻ 
͍͊͒͊ͤ͘ΈΤ ͙ͦͭͪͣ͊ͤͤΎ ͔͔ͫͨͪͭͤͦ͟͝ ͦͼ͙ͤ͜͟ ͭ ͊͘ ͚͔͒ͫͤͤͤ͜Ύ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΦ 

̂ ͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ͍ͤ͊;͊ͤͤΎ ͔ͣͤ͘΄ͯΊͭΈͫΎ ͟͜͡Έͫͭ͟͜Έ ͙ͦͤͭ͊ͭͤ͟͟ͻ ͎͙ͦ͒ͤ ͜ 
͔͙ͫͭͯ͒ͤͭ ͫͨͪΎ͍ͣͦͯΌͭΈ ͙ͯͫ͘͡͡Ύ ͤ͊ ͦͫͭ͊ͭͦ;ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͎ͤ͊ͯͦͦͦ͟ ͔ͨͪͦͭͯ͟ 
ͭ͊ ͔͔ͨͪͤͭ͊͘ͼ͜Ό ͎͔ͣ͊ͫͭͪͫ͜Έͦ͟͝ ͙ͪͦ͋ͦͭΣ ͨͯ͋͜͡;͙͚ͤ ͊͘ͻ͙ͫͭΦ ̂ ͼ͔͚ ;͊ͫ 
͔͔͍ͨͪ͊͗͊Ί ͙͒ͫͭ͊ͤͼ͚ͤ͊͜ ͺͦͪͣ͊ ͍ͤ͊;͊ͤͤΎ ͨ͒͜ ͔ͦͤͭͪͦͣ͟͡ ͍͎ͤ͊ͯͦͦͦ͟ 
͔͍͙ͪͤ͊͟͜͟Φ ˻͎͍ͪ͊ͤͦ͊ͤ͊͘͜ ͔͙͍ͤͭͤͫͤ͊͜ ͍ͫͨͨͪ͊͜ͼΎ ͣ͗͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͦ͋ΩΊ͒ͤͯΊ ͍ 
ͦ͒ͤͦͣͯ ͔ͨͪͦͭ͟͜ ͙ͭͪ ͎͊ͯ͘͜͡ ͍ͤ͊;͊ͤͤΎ ς ͅ ͙͘͜;ͤͯ ͔ͭͪ͊ͨ͜ΌΣ ͤ͊ͯͯ͟ ͭ͊ ͍ͤͤͦ͊͜ͼ͜͝Φ  

˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ 
ͤ͊ ͙ͭͪ ͔͔͙ͫͣͫͭͪ όͭ͊͋͡Φ нύΦ ͔͙́ͣ͊ͭ͊͟ ͔͔͍ͫͣͫͭͪ͜ ͔͔ͨͪ͒͋͊;͊Ί ͎͙͔͔ͨͦ͋ͤ͡͡ 
͍͙͍;͔ͤͤΎ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͙ͨͪ ͔ͨͪͦ͋ͣ͊͡ͻ ͍ͫͭͦͦ͟͜͟-ͣΩΎ͍ͦͦ͘͝Σ ͔ͫͪͼ͔͍ͦ-
͔͎͔͔͍ͤͦ͡͝ ͙͔ͫͫͭͣ ͜ ͔͚͔ͤͪͦͪ͊͋ͭ͊͜͜͡ͼ͜͝Φ  

͙́͊͋͡ͼΎ н 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝  

όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ 

м ˿͔͔ͣͫͭͪ  н ˿͔͔ͣͫͭͪ о ˿͔͔ͣͫͭͪ 
˨͎͙͊ͤͦͫͭ͊͜͟ ͭ͊ 

ͦͣͨ͟ΩΌ͔͔ͭͪͤ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͎͊ͯ͘͜͡ 
ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ 

͔͔͍͙́ͪ͊ͨͭ;͔ͤ 
͍ͭͪͯ;͊ͤͤΎ ͜ ͎͒ͦͨͦͣͦ͊ 

˴͔͙͚ͦͣͨͫͤ͟͡ 
͎͒ͦ͡Ύ͒ ͊͘ ͻ͍͙ͦͪͣ 

 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͤ͊ͯ͟ ͭ͊ͦ͗͟ ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͤ͊ 

͙ͭͪ ͔͔͙ͫͣͫͭͪ όͭ͊͋͡Φ оύ ͜ ͔͔͊͋ͨ͘͘;ͯΊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͤ͊;ͦ͟ ͍͔͔ͨͪͦ͒ͤͤΎ ͭ͊ 
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͔ͪ͊͊͘͜͡ͼ͜͝ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̇Ύ ͎͊ͯ͘͡Έ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙ͨ͒͜΅͙͙ͭ 
͍͙͚ͤ͊ͯͦ͟ ͫͭͯͨͤ͜Έ, ͤ ͍͊;͊Ό;͙ͫΈ  ͯ͒ ͦͭͦͪ͊ͤͭͯͪ͟͜ όtƘ5ύΦ  

͙́͊͋͡ ͼΎ о 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͤ͊ͯ͟ 

м ˿͔͔ͣͫͭͪ  н ˿͔͔ͣͫͭͪ о ˿͔͔ͣͫͭͪ 

˸͔͎ͭͦ͒ͦͦ͜͡Ύ ͜ 
͙͙ͫͭ͊ͭͫͭ͊͟Υ ͍ͫͭͯͨ ͒ͦ 
ͺͦͫͦ͜͡ͺ͜͝ ͙ͤ͊ͯ͟Σ ͪͤ͘͜͜ 
ͺ͙ͦͪͣ ͙ͨͪ͊ͭ͟;͎ͤͦͦ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ 
͍ͤ͊;͊ͤͤΎ  

˹͍͊;͊ͤͤΎ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝Σ 
ͪͦͪͦ͋͊͘͟ ͍ͤ͊ͯͦͦ͟-
͍͙ͦ͋͐ͪͯͤͭͦ͊ͤͻ ͔͚ͭͦͪ͜ 
ͭ͊ ͍ͤͤͦ͊͜ͼ͚͜Σ Ύ͟͜ 
͍͙ͨ͒͜΅ͯΌͭΈ 
͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͺ͙͘͜;ͤͦ͝ 
͔ͭͪ͊ͨ͜͝  

˽͎͍͒ͦͭͦ͊͜͟ 
͎͔ͣ͊ͫͭͪͫ͜Έͦ͟͝ 
͙͔͒ͫͪͭ͊ͼ͜͝  

 
˸͎͔͊ͫͭͪͫ͜Έ͊͟ ͎ͨͪͦͪ͊ͣ͊ ͍͍͒ͨͦ͒͊͜͜Ί ͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ ͫͭ͊ͤ͒͊ͪͭ͊ͣΣ ΅ͦ 

͍͒ͦͦ͘͡ΎΊ ͔ͫͭͯ͒ͤͭ͊ͣ ͘ ͎͎͒ͪͯͦͦ ͔͔ͫͣͫͭͪͯ ͙͙ͦ͋ͪ͊ͭ ͣͫ͜ͼ͔ ͍ͤ͊;͊ͤͤΎ ͍ ͤ͜΄͚͜ 
ͪ͊ͤ͟͜͝Σ ͙ͤ͊ͨͪ͊͒͟͡ ͯ ͍͔͚̊ͼ͊ͪ͜͝Σ ͜ ͍͙͙ͨͪͦͦ͒ͭ ͭ͊ͣ ͍ͤ͊ͯͦ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ 
͚͙͊ͣ͊ͭͫ͘Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΊΌ ͔͙ͣ͒;ͤͦ͝ ͎͙͒ͦͨͦͣͦ ͭ͊ ͤ͜΄͙͙ͣ ͙ͨͭ͊ͤͤΎ͙ͣΦ 
˽͎ͪͦͪ͊ͣ͊ ͔͔ͨͪ͒͋͊;͊Ί ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͍ͯͫͭ͊ͤͦ ͎͊ͯ͘͜͡ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ ͭ͊ 
͚͍ͤ͊ͦͣͫͭͦ͘ ͘ ͍ͤͤͦ͊͜ͼ͚͙͙ͤͣ͜ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣΦ  

˹͊ ͨͦ;͊ͭͯ͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔ͦ͗ͤ͟ ͔ͫͭͯ͒ͤͭ ͙ͦͭͪͣͯΊ ͦ͒͟ ͒͡Ύ ͍ͻͦ͒ͯ ͍ 
ͼ͙ͺ͍͔ͪͦ ͍ͤ͊;͊͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͔ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ˿͔ͭͯ͒ͤͭ ͔ͣͦ͗ ͨͪ͊ͼΌ͍͙͊ͭ ͘ 
͋ͯ͒Έ-Ύ͎ͦͦ͟ ͦͣͨ͟ΩΌ͔ͭͪ͊ ͘͜ ͙͔ͫͫͭͣͦΌ ˱͔͔ͤͭͪͤͭ  ͯ ͔͙ͪ͗ͣ͜ ͦͤ-͚͊ͤ͡Φ ˤ 
͔͔ͭͪͦͤͤͦͣͯ͟͡ ͍ͤ͊ͯͦͦͣͯ͟ ͔͔͍͙ͫͪ͒ͦ΅͜ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͎ͨͪͦͪ͊ͣ͊Σ ͪͦ͋ͦ;͜ 
͍͊͒͊ͤͤ͘ΎΣ ͔͔ͨͪ͜͟͡ ͍͙ͤ͊ͯͦ͟ͻ ͍͙͒͊ͤΈΣ ͔ͦͪͣ͊͘͟ ͙͎ͤ͟ ͜ ͔͚ͫͭ͊ͭ όͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͜ 
͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻύΣ ͍͔͔͙͒ͦͣ͊ͭͪ͊͜͜͡ ͜ ͍ͫΎ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͨͪͦ ͎ͨͪͦͪ͊ͣͯΦ ˴ͪͣ͜ 
͙͍͎ͨͪ͊ͭͤͦͦ ͍͎ͦ͋ͦͦͦ͜͟͡ ͙͊ͨͫͯ͘ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭΣ ͤ͊ ͚ͫ͊ͭ͜ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͍ͫ͜ 
͔ͤͦ͋ͻ͒ͤ͜͜ ͍ͤ͊;͊͡Έͤ͜ ͔͙ͣ͊ͭͪ͊͜͡Σ ͪ͜;͙͚ͤ ͔͊ͤ͒͊ͪ͟͡Σ ͪͦ͊͒͘͟͡Σ ͦͺ͜ͼ͚ͤ͜͜ 
͔͙͒ͦͯͣͤͭ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͍͙͙ͤͦͤ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͍͙͊͒͊͟͡;͍͜Φ ́͊͊͟ ͺͦͪͣ͊ 
͍ͤ͊;͊ͤͤΎ ͒͊Ί ͎ͣͦͯ͘ ͔ͫͭͯ͒ͤͭ͊ͣ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ ͍͙͍͙ͦͤͯ͊ͭ͟ ͍͊͒͊ͤͤ͘Ύ ͍͒ͦͣ͊  ͍
ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͤ͜΄ͦΌ ͍ͤ͊;͊͡ΈͤͦΌ ͒͜Ύ͡Έͤͫͭ͜ΌΦ  

̂ ͋͜͡Έ΄ͦͫͭ͜ ͔ͤ͒ͪ͊ͤ͒ͫ͜͡Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͍͙͊͒͊͟͡;͜ ͙͍͊ͭͤͦ͟ 
͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͔͙͍͔ͤͭͪ͊ͭͤ͜͟ ͍ͤ͊;͊͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͔͒ ͪ͊ͦͣ͘ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ 
͎͍ͦ͋ͦͦͪΌΌͭΈ ͍ͤ͊ͯͦ͟͜ ͔͙ͨͪͦ͋ͣ͡Σ ͔͒ͣͦͤͫͭͪͯΌͭΈ ͙ͨͪ͊ͭ͟;ͤ͜ ͍͙ͤ͊;͙͟Σ ͍ͨͪͦͦ͒ΎͭΈ 
͔͙͍ͤͭͪ͊ͭͤ͜͟͜ ͊ͤ͘ΎͭͭΎ ͭ͊ ͚͒ͫͤ͘͜ΌΌͭΈ ͦͤͭͪͦ͟͡ΈΦ ˤ͙͊͒͊͟͡;͜ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ 
͍ͨͪͦͦ͒ΎͭΈ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͚͔ͣ͊ͫͭͪ-͙͊ͫ͟͡Σ ͍͙͒͊ΌͭΈ ͨ͒ͪͯ͜;͙͙ͤ͟ ό͔ͦͪͣ͊͘͟ 
͍ͪͭͯ͊͜͡Έͤ͜ύΣ ͎͍ͦͪ͊ͤͦͯ͘͜ΌͭΈ ͙͒ͫͯͫ͟͜͝ ͤ͊ ͚ͫ͊ͭ͜Σ ͍ͨͪͦͦ͒ΎͭΈ ͍ͤ͊;͊͡Έͤ͜ ͔͙ͫͣͤ͊ͪ͜Σ 
͍͔͙͋ͤ͊ͪ͜ όͯ ͭͦͣͯ ;͙ͫ͜͡ ͘ ͙ͨͪ͊ͭ͟;ͤͦΌ ͔͒ͣͦͤͫͭͪ͊ͼ͜ΊΌύΣ ͍͔͋-ͦͤ͟ͺ͔͔ͪͤͼ͜͝Σ 
͔͔ͨͪͤͭ͊͘ͼ͜͝Σ ͎͍ͦͪ͊ͤͦͯ͘͜ΌͭΈ ͎͔͋͊͊ͭͦ͒ͤͤ͜ ͚ͦͤ͊ͦͣ͘͡Ό͍͊͡Έͤ͜ ͙ͨͦ͒͘͟͝Φ ˴ͪͣ͜ ͎ͭͦͦ 
͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙͍͊ͭͤͦ͟ ͫͨͯ͜͟͡ΌͭΈͫΎ ͤ͊ ͫͭͦͪͤ͊͜͟ͻ CŀŎŜbook, 
¢ǿƛǘǘŜǊ ͜ [ƛƴƪŜŘLƴΦ ̊ͫͭ͜Έ ͍͒ͤ͜ ͤ͊ ͙͔ͭ͗͒ͤΈ ͍͙͊͒͊͟͡;͜ ͎͍ͦͭͦ͜ ͙͙͙ͨͪ͒ͭ͜͡ ͍͎ͯ͊ͯ 
͔ͫͭͯ͒ͤͭ͊ͣΦ ˴ͦͤͭͪͦ͡Έ ͊͘ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΊΌΣ ͍͔ͯͨͪͦ͊͒͗ͤͤΎͣ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͜ Ύͫͭ͟͜Ό 
ͤ͊ͤ͘Έ ͚ͣ͊͋ͯͭͤ͜ͻ ͎͍ͣ͊ͫͭͪ͜͜ ͚͒ͫͤ͘͜ΌΊ ͔͔͊ͣͤ͊͘͟ͼ͚ͤ͊͜ ͦͣͫ͟͜͜ΎΦ 
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͙́͊ͣ͟ ;͙ͤͦͣΣ ͔͙ͫͭͯ͒ͤͭ ͎͙ͨͦ͋͡͡ΌΌͭΈ ͍ͫͦ͝ ͤ͊ͤͤ͘Ύ ͭ͊ ͍͙ͤ͊;͙͟ ΄͡Ύͻͦͣ 
͎ͦͤͭ͊ͭͤͦͦ͟͟ ͍ͤ͊;͊ͤͤΎΣ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͪͦ͋ͦ;ͦͣͯ ͣͫ͜ͼ͜Φ 
˿͔͙ͭͯ͒ͤͭ ͍͙ͦͤͯ͟ΌͭΈ ͭ͊ͦ͗͟ ͍ͤ͊ͯͦͦ͟-͙͚͒ͦͫ͒ͤ͜͡ ͔ͨͪͦͭ͟ ͨ͒͜ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ 
͍͒ͦͫ͒͜;͔͎ͤͦͦ ͍͎ͤ͊ͯͦͦͦ͟ ͔͍͙ͪͤ͊͟͜͟Φ  

˽͒͜ ;͊ͫ ͍ͫͭ͊͗ͯ͊ͤͤΎ ͎͙ͣ͊ͫͭͪ͊ͤͭ͜ ͨͪ͊ͼΌΌͭΈ ΅͚͔ͦͤ͊ͣͤ΄͔ ͍ͫͣ͜͜ ͎͙ͦ͒ͤ 
ͤ ͙͔͊ͭ͗͒ͤΈΦ ˽͙ͪ͊ͭ͟;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͔ͣͦ͗ ͙͋ͯͭ ͍ͨͦΩΎ͊ͤ͊͘ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͘ 
ͺ͙͘͜;ͤͦΌ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜ΊΌ όͺ͙͘͜;ͤͦΌ ͔ͭͪ͊ͨ͜ΊΌύ ͊͋ͦ ͘͜ ͎͊͊͘͡ΈͤͦΌ ͙ͨͪ͊ͭͦ͟͟Ό 
͍͙ͦͤ͊ͤͤ͟Ύ ͚͒͜Φ ͙͚́͊͟ ͨ͒͜ͻ͒͜ ͎͒ͦͨͦͣ͊͊Ί ͍͙͙ͪͦͤͯͭ͘ ͔ͤͦ͋ͻ͒ͤ͜͜ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ 
Ύ͟͜ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ ͍͙͎ͣͦ͊ͣ ˴͍ͦͪͦͫ͜͡Έ͎ͦͦ͟ ͍͙͍ͭͦ͊ͪͫͭ͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ όYbDCύΦ ˨ͦ 
͙ͤͻ ͔ͤ͊͗͊ͭ͡Έ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͒͡Ύ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͺ͔͔͍͙ͦͭͪ͊ͨͭ͘͜͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟ ͘ ͦͭͦ;ͯΌ;͙͙ͣΣ 
͍ͫͨͨͪ͊͜ͼ͜ ͘ ͺ͊ͻ͍͜ͼΎ͙ͣΣ ͦ͋ͣͤͯ͜ ͤ͊ͤͤ͘Ύ͙ͣ  ͚͍ͤ͊ͯͦͦ͟Ό ͙ͨͪ͊ͭͦ͟͟ΌΣ ͫͦͼ͊͜͡Έͤͦ͝ 
ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͙͒ͦͨͦͣͦΣ ͔͔͔ͣͤ͒͗ͣͤͭͯ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͎ͨͦͫͯ͡Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˭͊ 
͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ  ͍˹͔͒ͪ͊ͤ͒͊͜͡ͻ 
ͨ͜ ͎͍͒ͦͭͦͯ͟ ͺ͊ͻ͍͜ͼ͍͜ ͘͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͚͒ͫͤ͘͜ΌΌͭΈ 
͔͒ͫΎͭΈ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡. ˿͙͔ͫͭͣ͊ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ˹͔͒ͪ͊ͤ͒͊͜͡ͻ 
ͣ͊Ί ͙͔͔͍ͭͪͫͭͯͨͤͯ ͍ͦͫͭͯ͜Σ Ύ͊͟ ͔͔ͨͪ͒͋͊;͊Ί ͙ͦͭͪͣ͊ͤͤΎ ͔͍ͫͭͯͨͤ͜ ͍͋͊͊͊ͪ͊͟͡Σ 
͎ͣ͊ͫͭͪ͊͜ ͭ͊ ͒ͦͭͦͪ͊͟ όtƘ5ύΦ  

˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͤ͊ п ͙ͪͦ͟ ͜ 
ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ нпл ͔͙͍ͪ͒ͭ͟͜Σ ΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͍͔͚̐ͪͦͨͫΈ͚͟͜ ͔͙͚ͪ͒ͭͤ͟͜ ͙͔ͫͫͭͣ͜ 
ό9/¢{ύΦ ˤͤ͜ ͔͙͚ͨͦ͒ͤ͜͡ ͤ͊ ͙ͭͪ ͔͙ͭ͊ͨ ς ͍͚ͦͫͭͤ͜͜ όсл ͔͙͍ͪ͒ͭ͟͜ 9/¢{ύΣ ͍͙͚ͦͫͤͦͤ 
όсл ͔͙͍ͪ͒ͭ͟͜ 9/¢{ύ ͜ ͔͔ͨͪͻ͙͚͒ͤ͜ όмнл ͔͙͍ͪ͒ͭ͟͜ 9/¢{ύΣ Ύ͟͜ ͍͟͡Ό;͊ΌͭΈ 
͍͒͊ͤ͊͒ͼΎͭΈ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͭ͊ ͍ͫͭ͊͗ͯ͊ͤͤΎΦ ˹͙͍ͦͪͣ͊ͭͤ͜ ͙͒ͫͼ͙͙ͨͤ͜͡ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͍͒͜ мнл ͒ͦ мрл ͔͙͍ͪ͒ͭ͟͜Σ ͊ ͙͒ͫͼ͙ͨͤ͜͡ ͊͘ 
͍͜͡Έ͙ͤͣ ͍͙͋ͦͪͦͣ ͔͍ͫͭͯ͒ͤͭ͜ ς ͍͒͜ ол ͒ͦ сл ͔͙͍ͪ͒ͭ͟͜Φ ˿͍ͭ͊͗ͯ͊ͤͤΎ 
ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͒ͦͻ ͔͍ͨͪͦ͒͜͜ ͨͦ ͍͒͊͒ͼΎͭΈ ͙͍ͭ͗ͤ͜ όнлςон ͎͙͙ͦ͒ͤ ͤ͊ ͙͔ͭ͗͒ͤΈύΣ 
Ύ͔͟ ͣͦ͗ͤ͊ ͨͪͦͻ͙͙ͦ͒ͭ ͊͘ ͦͪ͒ͦͤͦͣ͟Φ 

˨͡Ύ ͍ͫͭͯͨͯ ͒ͦ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͍ ͎͊ͯ͘͜͡ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ ͯ ͔ͤ͒ͪ͊ͤ͒ͫ͜͡Έ͙͟ͻ 
͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͊͋ͭͯͪ͜͜Ίͤͭ ͍͙͔ͨͦͤͤ ͙ͣ͊ͭ ͫͭͯͨͤ͜Έ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝Φ 
˹͍͊;͊ͤͤΎ ͎ͣ͊ͫͭͪ͊͜ ͙͍ͭͪ͊Ί му ͣͫ͜Ύͼ͍͜ όфл ͔͙͍ͪ͒ͭ͟͜ύ ͘ ͙͍ͨͪͫͦΊͤͤΎͣ ͍͙͙ͨͯͫͤͯ͟͟ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ζ˸͎͊ͫͭͪ͊͜ ͤ͊ͯ͟ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝η όa{Ŏt¢ύΦ ˸͎͔͊ͫͭͪͫ͜Έ͊͟ ͎ͨͪͦͪ͊ͣ͊ 
͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍͒͜ ͍͋͊͊͊ͪͫ͟͡Έͦ͟͝ ͍͙΅͙ͣ ͍͔ͪͤͣ͜ ͍͙ͦͫͭ͜ όͫΈ͙͚ͦͣ ͍͔ͪͤ͜Έύ ͊͘ 
͙ͨͦ͊ͤͦͣ͘͟͟ ͤͦͪͣ Ύͦͫͭ͟͜ ͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ˿ͦΌͯ͘ ό9vCύΦ ˽͎ͪͦͪ͊ͣ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͎ͣ͊ͫͭͪ͊͜ ͣ͊Ί ͙ͭͪ ͎͊ͯ͘͜͡ ͍ͤ͊;͊ͤͤΎΥ ͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ όͺ͙͘͜;ͤ͊ ͔ͭͪ͊ͨ͜ΎύΣ ͤ͊ͯ͊͟ 
ͭ͊ ͍ͤͤͦ͊͜ͼ͚͔ͤ͜ ͙ͨ͒ͨͪ͜Ί͙ͣͤͼ͍ͭͦ ͊͘ ͔ͣͦ͒͡͡Ό /ŀƴa95{ ό͊ͤ͊͒ͫ͟Έ͊͟ ͙͔͙͍͒ͪͭ͊͟ 
͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͒͡Ύ ͺ͊ͻ͍͜ͼ͍͜ύΦ ̂ ͋͜͡Έ΄ͦͫͭ͜ ͔ͤ͒ͪ͊ͤ͒ͫ͜͡Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
͍͙͊͒͊͟͡;͜ ͙͍͊ͭͤͦ͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͔͙͍͔ͤͭͪ͊ͭͤ͜͟ ͍ͤ͊;͊͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 
͙͚́͊͟ ͨ͒͜ͻ͒͜ ͎͒ͦͨͦͣ͊͊Ί ͍͙͙ͪͦͤͯͭ͘ ͔ͤͦ͋ͻ͒ͤ͜͜ ͔͔ͦͣͨͭͤ͟ͼ͜͝Σ Ύ͟͜ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ 
͍͙͎ͣͦ͊ͣ ˴͍ͦͪͦͫ͜͡Έ͎ͦͦ͟ ͍͙͍ͭͦ͊ͪͫͭ͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ όYbDCύΦ 

̂ ͔͔͙͍ͨͪͫͨͭ͟͜ ͨ͊ͤͯ͡ΊͭΈͫΎ ͍͙͍͔ͫͭͤͤ͜͡Ύ ͍͒ͦͫ͒ͯ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͘͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ύ ͍ ͤ͜΄͙ͻ ͪ͊ͤ͊͟͝ͻΦ  
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SUMMARY 
Lyannoy Y. The System of Professional Training of Future Bachelors and Masters of 

Physical Rehabilitation (Physical Therapy) at Dutch universities.  
In the article the system of professional training of bachelors and masters in physical 

rehabilitation (physical therapy) at the institution of higher learning in the Netherlands is 
analyzed. In the researching process a list of universities in the Netherlands which are 
preparing bachelors and/or masters in physical rehabilitation (physical therapy) has been 
established. The system of professional training of bachelors and masters in physical therapy 
at the Thim university was exposed in details. It is found that the curriculum of training of 
bachelors of Physical Therapy at Dutch universities is expected for 4 years and consists of 
240 credits under the European Credit System (ECTS). The plan is divided into three phases ς 

http://www.thimvanderlaan.nl/
http://www.avans.nl/
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education (60 credits ECTS), basic (60 credits ECTS) and transitional (120 credits ECTS). The 
internship of future bachelors consists of two periods of twenty weeks, which can be taken 
abroad. Master Training lasts 18 months (90 credits) with assigning graduate qualification 
ζ¢ƘŜ aŀǎǘŜǊ ƻŦ {ŎƛŜƴŎŜ ƛƴ tƘȅǎƛŎŀƭ wŜƘŀōƛƭƛǘŀǘƛƻƴ όtƘȅǎƛŎŀƭ ¢ƘŜǊŀǇȅύη όa{Ŏt¢ύΦ ¢ƘŜ aŀǎǘŜǊ 
program in the terms of quality standards of the European Union (EQF) has 7 levels of 
education. During the research professional competences of physical therapist that are put in 
this country by The Royal Society of Physiotherapy (KNGF) have been found.  

Most Dutch university teachers are actively using interactive learning environment 
where the students discuss scientific problems demonstrating practical skills, conduct 
interactive sessions and exercise control. The teachers Magistrate conduct master classes, 
publish books (including virtual), organize a discussion on the site, conducting seminars, 
webinars (including practical demonstration), Web conferences, and presentations, and 
organize study tours. Besides the representatives of universities actively communicate on 
pages of Facebook, Twitter and LinkedIn. Six days a week the teachers are willing to pay 
attention to the students. The control of the organization, the introduction of quality results 
and future masters of knowledge is made by the Examination Board. 

Thus, the students deepen their knowledge and skills through contact training, 
blended learning, learning in the workplace. The students also perform a research project 
under the guidance of an experienced supervisor. 

Key words: professional training, professional competences, physical rehabilitation, 
physical therapy, the Dutch universities, international experience, the curriculum. 
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͍ͤ͊;͊ͤͤΎΣ Ύ͙͟ͻ ͔ͨͦͭͪ͋ͯΊ ͫΈ͎ͦͦ͒ͤ͜ ͔ͫͭͯ͒ͤͭΣ ς ͼ͔ ͔ͤ ͎ͨͪͦͪ͊ͣ͊ ͒ͦ ͍͙ͦͤ͊ͤͤ͟ΎΣ 
΅ͦ ͍ͤ͊ΩΎ͊ͤ͊͘ ˸͔͍ͤͫͭͪͫͭͦͣ͜͜Σ ͊ ͔ͤͫͭͪͯͣͤͭ͜ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͎ͫͭͪ͊ͭ͜;ͤͦ͝ ͔͙ͣͭ ς 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜  ͍ ͔͍͒ͪ͗͊͜Φ ̂ͪ͊ͤͫ͟͝Έ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ 
͔͍ͤͦ͒ͤͦͪ͊ͦͦ͘ ͍͙͍;͙͊͡ ͫͯͭͤͫͭ͜Έ ͍͙͎ͣͦ ͒ͦ ͍͙͊͒͊͟͡;͊ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͍ͫͭͦͫͦͤͦ 
͍͊͒͊ͤ͘Έ ͜ ͍ͦ͋ͦΩΎ͍͘͟͜Σ ͔͔ͨͪͯ͜͟͡ ͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͤ͊ͤ͘Έ  ͍͊͜͟͜͡ͺ͊͜͟ͼ͚͙ͤ͜ͻ ͍͙͎ͣͦ 
͒ͦ ͦͫ͋͜Σ ΅ͦ ͚ͦ͋ͣ͊͜ΌͭΈ ͪͤ͘͜͜ ͙ͨͦͫ͊͒ ͯ ͫͭͪͯͭͯͪ͟͜ ͍͙΅͎ͦͦ ͊͊͒ͯ͘͟͡ ͍͙ͦͫͭ͜ ώоϐΣ 
͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ͚͎ͦͦ ͨͪͦͺ͔͚ͫͤ͜͜ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ώмϐΦ 

˻ͫͭ͊ͤͤΊ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔ͦͪͣ͊͘͟Σ ͎ͤ͊ͦͦ͡΄ͯΊ ͤ͊ ͭͦͣͯΣ ΅ͦ ;͔͔ͪ͘ ͙͍ͪͦͪ͘ 
ͣ͗͜ ͙͔ͫͫͭͣͦΌ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͊͒͊͟͡;͍͜ ͭ͊ ͍͙͎͙ͣͦ͊ͣΣ Ύ͟͜ ͒ͦ ͙ͤͻ ͍ͫͭ͊͡ΎͭΈͫΎΣ Ί 
͍ͦͫͤͦͤͦΌ ͔͔ͨͪ΄ͦ͒ͦ͟Ό ͒ͦ ͨͦ͒ͦ͊ͤͤ͡Ύ ͔͔͙͎ͫͭͪͦͭͨͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͭ͊ 
͔͔͙ͫͭͪͦͭͨͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍͙͊͒͊͟͡;͍͜Φ ̂ͭͣ͜Σ ͙ͨͦͨͪ ͔͔ͨͪ͜͟͡ ͍ͦͤ͘͜΄ͤ͜ͻ  ͜
͍ͤͯͭͪ͜΄ͤ͜ͻ ͔ͣͻ͍͊ͤͣ͘͜͜Σ Ύ͟͜ ͍͙ͨͦͤͤ͜ ͙ͫͭͣͯ͡Ό͍͙͊ͭ ͍͙͊͒͊͟͡;͊ ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ 
͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙͊͘͡΄͊ΊͭΈͫΎ ͔ͤ͘ΩΎ͍͙ͫͦ͊ͤͣΣ Ύ͟͜ ͘ 
ͺͯͤ͟ͼ͚͜ ͍͙͊͒͊͟͡;͊ ˤ˹˭ Ί ͍͙͙ͤͦͣΣ Ύ͙͟ͻ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͍ͤ͜ 
͔ͨͦͭͪ͋ͯΊ ͒͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͼ͙ͻ ͺͯͤ͟ͼ͚͜Σ ͜ Ύ͙͙ͣ͟ Ί ͙͔ͨͪͦͪͭͭͤ͜͜ ͤ͊ͨͪΎ͙ͣ 
͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͔͔ͨͪ- ͜ ͎͍͙ͫ͊ͣͦͨ͒ͦͭͦ͜͟ 
͍͙͊͒͊͟͡;͊ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ΅ͦ͋ ͍͊͒ͦͦ͘͡Έ͙͙ͤͭ ͍͙ͤͦͣ ͍͙͎ͣͦ͊ͣΦ  

˭͍͊ͨͪͦͨͦͤͦ͊ͤ͊ ͫͭ͊ͭͭΎ ͣ͊Ί ͤ͊ ͔ͣͭ͜ ͙͙͒ͦͫ͒ͭ͜͡Σ Ύ͙ͣ͟ ͋͊;͊ͭΈ ͍͙͊͒͊͟͡;͊ 
͍͙΅ͦ͝ ΄͙ͦ͟͡ ͔͙ͫͭͯ͒ͤͭ ͭ͊ ͍͙͊͒͊͟͡;͜ ͯ ͪ͊ͤ͊͟͝ͻ ͘ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͍͙ͦͫͭ͜Σ ͭ͊ 
͍͙Ύ͍͙͙ͭ ΄͡Ύͻ͙ ͙͊ͨͦ͘͘;͔ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͘ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͚ͪ͊͜͡Σ ΅ͦ ͣͤ͘͜ΌΌͭΈͫΎΦ ˸͔͊ͭͪ͊ͦͣ͜͡ ͒͡Ύ ͊ͤ͊ͯ͘͜͡ ͭ͊ ͙ͫ ͔ͤͭͯ͘ 
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͘ ͔͙ͨͪͦ͋ͣ͡ ͙ͣ ͍͙͒͋ͪ͊͜͜͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ 
͙͙ͦͭͪͣ͊ͭ ͪͤͦ͋͘͜͜;͔ͤ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͍͙͊͒͊͟͡;͊ ͍͙΅ͦ͝ ΄͙ͦ͟͡Σ ͚͎ͦͦ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ 
͍͔ͪͤ͜Έ ͤ͊ͤ͘Έ ͜ ͍ͣ ͤ͜ΈΣ ͙͙ͭͨ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͍͙ͤ͊;ͦ͟ ͜ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͻ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘ΈΣ 
ͯͪ ͊ͻ͍ͦͯΌ;͙ ͯΎ͍͔ͤͤ͡Ύ ͔͍ͫͭͯ͒ͤͭ͜  ͍͜ ͙͊͒͊͟͡ͼΈ͎ͦͦ͟ ΄ͭ͊ͭͯΦ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦ ͦͣͫͭͯ͘͜Φ ̂ ͫͯ;͚͊ͫͤ͜ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͍͍͚ͫͭͦ͜͜ ͙ͨͪ͊ͭ͟ͼ͜ 
͍͙ ΅ͦ͝ ͍͙ͦͫͭ͜ ͙ͨͭ͊ͤͤΎ ͍͙͎ͣͦ ͒ͦ ͍͙͊͒͊͟͡;͊ ͔͔͎ͨͪ͡Ύ͒͊ΊͭΈͫΎ ͊͘ ͙ͪͤ͘͜ͻ ͙ͨͪ;͙ͤΦ 
̂ͭ ͣ͜Σ ͦ͋ΩΊ͒ͤͯΊ ͼ͜ ͍ͤ͊ͯͦ͟͜ ͍͙ͪͦ͒͘͜͟ ͎͔ͨͪ͊ͤͤͤΎ ͍͒ ͙͙ͦͫͦͤ͊ͭ͟͡ ͨͪͦͼ͔ͫ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͭ͊ ͍͔͙ͤͫͭ ͔͙͍͙ͦͪͭ͟͟ ͯ ͙ͨͪ͊ͭͯ͟͟ 
͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝Φ 

˨͔ͦͫ͒͗ͤͤ͜͡ΎΣ ͍͔͔ͨͪͦ͒ͤ͜ ͍ ˢ͔͊͒ͣ͟͜͝ ˤ͙΅ͦ͝ ˻͍͙ͫͭ͜ όˤ͔͙͊͟͡ ˣ͙ͪͭ͊ͤ͜Ύύ 
͙͒ͦͭͦͪ͊ͣ͟ CŜƴƎ {ǳ ͭ͊ aŀǊƎŀǊŜǘ ²ƻƻŘ όнлмнύ ͍͊ͫ͒͘͜;ͯΌͭΈΣ ΅ͦ ͔͙ͫͭͯ͒ͤͭ 
ͦ;ͯ͜͟ΌͭΈ ͍͒͜ ͍͙͊͒͊͟͡;͊ ͍͙΅͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͤ͊ͤͤ͘Ύ ͔͔ͨͪ͒ͣͭͯΣ 
Ύ͙͚͟ ͍ͤ͜ ͍͙͊͒͊͟͡ΊΣ ͋͊͗͊ͤͤΎ ͎͙͒ͦͨͦͣͦͭ ͔͍ͫͭͯ͒ͤͭͦ͜ ͚͎ͦͦ ͍͙ͦͨ͊ͤͯ͊ͭΣ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͭ͊͟ͻ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ Ύ͟͜ ͋ ͙ͤ͊͒ͻ͙͊͡ ͤ͊ ͎͙͔͋ͦ͟͡ ͍͙͍;͔ͤͤΎ 
͔͔ͨͪ͒ͣͭͯΣ ͭ͊ ͔͎͚͎ͤ͊ͤͦͦ ͤ͊͒͊ͤͤΎ ͨͦͪ͊͒ ΅͚ͦͤͦ ͔ͫͭͯ͒ͤͭ ͍͔ͪͭ͊͘ΊͭΈͫΎ ͨͦ 
͎͒ͦͨͦͣͦͯ ͊͋ͦ ͪͦ͘ΩΎ͔ͫͤͤͤΎΦ ˽ͦͪΎ͒ ͘͜ ͼ͙ͣΣ ͔͙ͫͭͯ͒ͤͭ ͎ͨͪ͊ͤͯͭΈ ͋͊;͙͙ͭ ͯ 
͍͙͊͒͊͟͡;͔͍͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͦͫͦ͋ͯ ͘ ͨͦ;ͯͭͭΎͣ ͎ͯͣͦͪͯ ώсϐΦ 

͍͙̇͊ͣ͜͟ Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͚ͪͦ͡Σ ͍͙ͦͤ͊ͤͤ͟Ύ Ύ͙͟ͻ ͔ͨͦͭͪ͋ͯΊ 
͒͜Ύ͡Έͤͫͭ͜Έ ͍͙͊͒͊͟͡;͊Σ ͍͙͔ͦͤ͊ͤ͟  ͍˿̊ˢ ͍;͔͙͙ͤͣ aƛŎƘŀŜƭ ¢ƘŜŀƭƭ ό¸ƻǳƴƎǎǘƻǿƴ 
{ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅύ ͭ͊ wŀƻǳƭ !Φ !ǊǊŜƻƭŀ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜƴƴŜǎǎŜŜ IŜŀƭǘƘ {ŎƛŜƴŎŜ 
/ŜƴǘŜǊύΦ ˤ͙ͦͤ ͊ͤ͊͘͘;͊ΌͭΈ, ΅ͦΣ ͪͣ͟͜ ͍͙͋͊ͦ͘ͻ ͺͯͤ͟ͼ͚͜ ͍͙͊͒͊͟͡;͊ ͍͙΅ͦ͝ 
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΄͙ͦ͟͡ ς 1) ͔ ͔͎ͫͨͪͭͤͦͦ͟ ͤ͊ͤͤ͘Ύ ͜ нύ ͨ ͙ͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͘͜ ͎͊ͯ͘͜͡ ͭ͊ 
3) ͍ ͦͦ͒ͤͤ͜͡Ύ ͔͙ͣͭͦ͒͊ͣ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͭͦ͋ͭͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͭͪΈͦͻ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ 
͔͚ͪͦ͡ ς ͔͔ͫͨͪͭ͊͟Σ ͙ͨͪ͊ͭ͊͟͟ ͭ͊ ͙͒ͦͫ͒ͤ͊͜͟͡Σ ͍͒͜ ͤΈ͎ͦͦ ͍͙͎ͣ͊͊ΌͭΈͫΎ ͍ͣ ͤͤ͜Ύ 
͍͙͍͙ͦͤͯ͊ͭ͟ ͚ ͤ͜΄͜ ͺͯͤ͟ͼ͜͝Σ ΅ͦ ͔ͤ ͍ͣ͜΅ͯΌͭΈͫΎ ͯ ͍͙͘;ͤ͜ ͙ͪ͊ͣ͟ ͭ͊ ͔ͤ͊͗͊ͭ͡Έ ͒ͦ 
ͨͦ͡΅͙͙ͤ ζ͔ͣͭ͊-ͨͪͦͺ͔͚͙ͫͤ͜ͻη ͍͙ͤ͊;ͦ͟ ώуϐΦ ˨ͦ ͙ͤͻ ͔ͤ͊͗͊ͭ͡ΈΣ ͔ͦͪͣ͊͘͟Σ ͭ͊͟͜Σ 
Ύ͟ пύ ͪ ͦͪͦ͋͊͘͟ ͎ͨͪͦͪ͊ͣ ͘͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙͙ͨͤ͜͡ ͊͋ͦ ͯͪͫͯ͟Σ рύ ͍ ͙͊͒͊ͤͤ͟͡Ύ 
͔͔ͨͪ͒ͣͭ͊κͯͪͫͯ͟Σ сύ ͦ ͼͤ͜Ό͍͊ͤͤΎ ͍͙͊͒͊ͤͤ͟͡ΎΣ тύ ͯ ͍ͨͪ͊ͤͤ͜͡Ύ ͯͪͫͦͣ͟Σ 
8) ͍ ͦͦ͒ͤͤ͜͡Ύ ͔͙ͣͭͦ͒͊ͣ ͭ ͊ ͙͚͙ͨͪͦͣ͊ͣ ͍͎ͤ͊ͯͦͦͦ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͘ 
͍ͤ͊;͊͡ΈͤͦΌ ͔ͣͭͦΌκͼ͜͡Ύ͙ͣΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͍͙͊͒͊͟͡;͔͍͜ ͍͙΅͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͊͊͒ͯ͘͟͡ ͔ͤͦ͋ͻ͒ͤ͜͜ ͤ͊ͤͤ͘Ύ  ͚ ͍͙ͤ͊;͙͟ ͘ ΄͙͎ͪͦͦͦ͟ ͦ͊͟͡ ͎͔͚͊ͯ͘͡Σ Ύ͟-ͦͭΥ 
9) ͨ ͙ͫͻ͔ͦͣͭͪ͜Ύ ͭ ͊ ͙͙ͫͭ͊ͭͫͭ͊͟Σ млύ ͔ ͔͎ͨͫͭͣͦͦ͜͜͡ΎΣ ммύ ͭ ͔ͦͪ͜Ύ ͍ͤ͊;͊ͤͤΎ  ͚
;ͯͤͤ͜ΎΣ мнύ ͪ ͍͙ͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ моύ ͜ ͤͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ 

14) ͤ ͙͊ͨͫ͊ͤͤΎ ͎ͨͪͦͪ͊ͣΣ мрύ ͎ ͪ͊ͺ͜;͙͚ͤ ͙͚͒͊ͤ͘Σ мсύ ͪ ͙͙ͭͦͪ͊͟ ͭ͊ ͍͔͔͒ͤͤΎ 
͔͔ͨͪͤͭ͊͘ͼ͚͜ ͔͔ͨͪ͒ ΄͙͙ͪͦͣ͟ ͎͊͊ͦͣ͘͡Σ мтύ ͫ ͙ͭ͜͡ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ  ͚ͦͣͯͤ͊͟͜͟ͼ͜͝Σ 
18) ͯ ͍ͨͪ͊ͤͤ͜͡Ύ ͦͤ͟ͺ͙ͭ͊ͣ͜͟͡Σ мфύ ͪ ͍͙ͦͭͦ͘͟ ͎ͪͯͨΣ нлύ ͯ ͍ͨͪ͊ͤͤ͜͡Ύ ͔͙ͪͫͯͪͫ͊ͣΣ 
21) ͯ ͍ͨͪ͊ͤͤ͜͡Ύ ͔ͨͪͫͦͤ͊ͦͣ͡Σ ннύ ͟ ͦͤͫͯ͡Έ͍ͭͯ͊ͤͤΎΣ ͊ ͭ͊ͦ͗͟ ͯͣͤͤ͜Ύ 
23) ͪ ͦͪ͊͘ͻ͍͍͙ͦͯ͊ͭ ͺ͙ͤ͊ͤͫ͜  ͚ ͋Ό͔͒͗ͭ  ͜ 24) ͊ ͍͙ͤ͊ͯ͊ͭ͘͜͡ ͭ ͊ ͫͨͪΎ͍͍͙ͣͦͯ͊ͭ 
͙ͨͦͭͯ͜͟͡ ͊͊͒ͯ͘͟͡ ώуϐΦ ̒͟ ͋͊;͙ͣͦΣ ͪ͊ͦͣ͘ ͙͙͒ͦͫ͒ͤ͜͟͡ ͍͙ͤ͊͘;͙͙͡ ͍͒͊͒ͼΎͭΈ 
;͙͙ͦͭͪ ͎ͯ͊͊͘͡Έ͔ͤͤ͜ ͍ͣ ͤͤ͜Ύ ͘ ͙ͪͤ͘͜ͻ ͫͺ͔ͪ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙ͨͭͦͣ͊ ͍͎͊͊ Ύ͙͟ͻ ς 
͍͒͊͒ͼΎͭΈ ͔ͦ͒ͤ ͍ͣ ͤͤ͜Ύ ς ͔ͤ ͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͙͘;͙ͤͻ ͔͚ͪͦ͡ 
͍͙͊͒͊͟͡;͊ ˤ˹˭ ς ͔͔ͫͨͪͭ͊͟Σ ͙ͨͪ͊ͭ͊͟͟  ͚ ͙͒ͦͫ͒ͤ͊͜͟͡Σ ͊ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ 
͍͙ͦͤ͊ͤͤ͟Ύ ͤ͜΄͙ͻ ͔͚ͪͦ͡Υ ͍͙͊͒͊͟͡;͊Σ ͎ͦͪ͊ͤ͊ͭͦͪ͊͘͜ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͭ͊ 
͔͙͍ͪ͊ͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͙ͫͨͪͦ͋ͭͤ͊͜͜͟  ͚͊͒ͣͤͫͭͪ͊ͭͦͪ͊͜͜Φ ˸͙ ͍͍͊͗͊ΊͣͦΣ ΅ͦ 
ͨͦ͒͊ͤ͜  ͍͍͊ͤ͊ͦ͊ͤͦͣͯ͘͜͡ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͒͊ͤ͜ ΅ͦ͒ͦ ͎ͭͦͦΣ ͤ͊ͫ͟͜͡Έ͙͟ ;͊ͫͭͦ  ͍
͚ͦ͗ͤ͟͜ ͘͜ ͼ͙ͻ ζ͔ͣͭ͊-ͨͪͦͺ͔͚͙ͫͤ͜ͻη ͔͚ͪͦ͡ ͨͦͭͪ͋ͤ͜͜ ͔͔ͨͪ͜͡;͔ͤ͜ ͍͙ͤ͊;͙͟ ͭ͊ 
͍ͣ ͤͤ͜ΎΣ ͦͫ͟͜͡Έ͙͟ ͼ͔͚ ͍͒ͦͫ͒͜ ͔ͣͦ͗ ͙͋ͯͭ ͍ͪ͊ͻ͍͙͚ͦ͊ͤ, ͔͔ͤ͊ͫ͊ͣͨͪ͒, ͨ͒͜ ;͊ͫ 
ͯͭͦ;͔ͤͤͤΎ ͍ͦͫͭͤ͜Έͦ-͍͊͟͜͡ͺ͊͜͟ͼ͚͙ͤ͜ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͯ ͎͊ͯ͘͜͡ 
͔͎͎͙ͨ͒͊ͦ͜͟ ͭ͊Σ ͍͍͒ͨͦ͒ͤͦ͜͜Σ ͨ͒͜ ;͊ͫ ͔ͦͪ͟͟ͼ͜͝ ͣͫͭͯ͘͜ ͍ͤ͊;͊ͤͤΎ  ͍͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΦ ́͊͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͎͙ͨͪͦͪ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͋͊͊͊ͪ͊͟͡ Σ 
Ύ͙͚͟ ͔͋ͯ͒ ͚͙͊ͣ͊ͭͫ͘Ύ ͍͙͊͒͊͟͡ͼΈͦ͟Ό ͒͜Ύ͡Έͤͫͭ͜ΌΣ ͍͙ͤ͊͘;͊͡Έ͙͙ͤͣ ͍ͣ ͤͤ͜Ύ͙ͣ Ί 
ͯͣͤͤ͜Ύ мΣ нΣ пςтΣ ммΣ моΣ мт ͭ͊ му ͘ ͍͔͔͎ͤ͊͒ͤͦͦ ͍͙΅͔ ͙ͫͨͫͯ͟Σ ͭͦ͋ͭͦ ͭ͊͟͜Σ Ύ͟͜ 
͔͔͊͋ͨ͘͘;ͯΌͭΈ ͔ͺ͔͙͍ͭͤͯ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͭ͊ ͔ͦ͒ͪ͗͊ͤͤΎ 
͍ͤ͊;͊͡Έ͙ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Φ ˭ ͤ͜΄͎ͦͦ ͋ͦͯ͟Σ ͍͙͊͒͊͟͡;Σ Ύ͟ ͊ͤ͊͘͘;͙͙͡ ͔͙ͫͭͯ͒ͤͭΣ 
͍͙͔ͨͦͤͤ ͍͙ͦͦ͒ͭ͜͡ ͙͙ͭ͊ͣ͟ ͙͚͙ͨͪͦͣ͊ͣ  ͚͔͙ͣͭͦ͒͊ͣ ͍ͤ͊;͊ͤͤΎΣ Ύ͟͜ ͫͨͪͦͣͦ͗ͤ͜ 
͊͘ͻ͙͙ͦͨͭ ͔ͫͭͯ͒ͤͭ͊ ͍ͤ͊;͊͡ΈͤͦΌ ͭ ͙͊͒ͦͫ͒ͤ͜͡ͼΈͦ͟Ό ͒͜Ύ͡Έͤͫͭ͜ΌΣ ͊ ͼ͔ ͍͔͗ ͔ͤ 
ͭ͜͡Έ͙͟ ͍ͦͦ͒ͤͤ͜͡Ύ ͔͙ͣͭͦ͒ͦ͟Ό ͍ͤ͊;͊ͤͤΎΣ ͊ ͪͦ͡ΈΣ Ύͯ͟ ¢ƘŜŀƭƭ ͭ͊ !ǊǊŜƻƭŀ 
͍͙ͤ͊͘;͊ΌͭΈ Ύ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͭ͊ ͔͙͍ͪ͊ͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͯ Ύ͚͟͜Σ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ΄͙͊͟͡ ;͊ͫͭͦͭͤͦͫͭ͜Σ ͔ͤͦ͋ͻ͒ͤ͜͜ ͭ͊͟͜ ͍͙ͤ͊;͙͟Σ Ύ͟ мς3, 8, 9, 13, 14, 
мсΣ мтΦ ̊͡Ύͻͦͣ ͍͔ͫͭ͊ͤͤ͘͜͡Ύ ͍͙ͤ͊;ͦ͟Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͍͙͊͒͊ͤͤ͟͡Ύ ͭ͊ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͙͍ͪ͊ͭͤͦ͟͝ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊͘ͻ͙ͦ͒ͣͦ ͔͒Ύ͟͜ 
ͪͦ͋͗ͤͦͫͭ͘͜͜Σ ΅ͦ ͔ͨͦͭͪ͋ͯΌͭΈ ͍͎͙ͯ͊ ͨ͒͜ ;͊ͫ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡Σ ͊ ͔ͫ͊ͣ ς 
͍͟͡Ό;͙͊ͭ  ͍ͯͪͫ͟ ͍͋͊͊͊ͪͫ͟͡Έͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒͡Ύ ͍͙͊͒͊͟͡;͍͜ ͔͔͙ͨͪ͒ͣͭΣ Ύ͟͜ ͋ 
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͔͔͊͋ͨ͘͘;͙͙͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͊ͤ͘Έ ͜ ͍ͣ ͤ͜Έ ͘͜ ͙ͨͫͻ͔ͦͣͭͪ͜͝ ͭ͊ ͙͙͙ͫͭ͊ͭͫͭ͟Σ 
ͫ͊͒͊ͤͤ͟͡Ύ ͎ͨͪͦͪ͊ͣ ͭ͊ ͔͙͙ͣͭͦ͒͟ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ώуϐΦ  

˽͙ͪ͊ͭ͟;ͤͯ ͼͤͤͫͭ͜͜Έ ͎͒͊ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͣ ͍͋͊;͊Ίͣͦ  ͚  ͔ͯͪͯ͘͡Έͭ͊ͭ͊ͻΣ 
͙͙ͦͭͪͣ͊ͤͻ ΄͡Ύͻͦͣ ͔͔͔ͫͨͦͫͭͪ͗ͤΈ ͭ͊ ͊ͤ͊ͯ͘͜͡ ͙͙ͨͪ͊ͭ͟͟ ͍͊͒ͣͤͫͭͪ͊ͭͦͪ͜͜͜ 
͍͙΅ͦ͝ ΄͙ͦ͟͡ ˿̊ˢΣ ͦͫ͟͜͡Έ͙͟ ͒͜Ύ͡Έͤͫͭ͜Έ ͊͒ͣͤͫͭͪ͊ͭͦͪ͊͜͜ ͍͙΅͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͊͊͒ͯ͘͟͡ ͔͔ͨͪ͒͋͊;͊ΊΣ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ¢ƘŜŀƭƭ ͭ͊ !ǊǊŜƻƭŀ όнлмнύΣ ͍ͦͦ͒ͤͤ͜͡Ύ 
͍ͦͫͣ͘͜ ͤ͜΄͙͙ͣ ͊͘ ͍ͫͦΊΌ ͫͯͭͤͫͭ͜Ό ͍͙ͤ͊;͙͊ͣ͟Υ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔͙ͪͫͯͪͫ͊ͣΣ 
͔ͨͪͫͦͤ͊ͦͣ͡Σ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎΣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͺ͙ͤ͊ͤͫ͊ͣ͜  ͚ ͋Ό͔͒͗ͭͦͣΣ Ύ͟͜ 
ͨͦͭͪ͋ͤ͜͜ ͚ͨͦͫͭͤͦ͜Σ ͜ ͍ͦͦ͒ͤͤ͜͡Ύ ͙͙ͪͤͣ͘͜ ͙ͫͭ͡Ύ͙ͣ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
ͦͤ͟ͺ͙ͭ͊ͣ͜͟͡  ͚͍͙ͪͦͭͦͣ͘͟ ͎ͪͯͨΣ ͊ ͭ͊ͦ͗͟ ͊ͤ͊ͯ͘͜͡ ͭ͊ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͙͙ͨͦͭ͜͟͡ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 

˴ͪͣ͜ ͊ͤ͊͘͘;͔͎ͤͦͦ ͍͙΅͔Σ WŀƳŜǎ wΦ 5ŀǾƛǎ ͘ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 5ŜƴǾŜǊΣ ˿̊ˢΣ 
͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ ͍͙͊͒͊͟͡; ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͍͙͔ͨͦͤͤ ͍͙ͦͦ͒ͭ͜͡ ͙͚͙ͨͪͦͣ͊ͣ 
͍ͫͨͨͪ͊͜ͼ͜Σ ͙͋ͯͭ ͎͍͙ͦͭͦͣ ͍͙͍͙ͦͤͯ͊ͭ͟ ͔͍͙ͤ͘;ͤ͜ ͪͦ͜͡  ͍ ͙͊ͯ͒ͭͦͪ͜͝ ώпϐΦ ̋ͦ͋ 
͔ͯ͊͒ͤ͊͟͡  ͚ ͊ͨͪͦ͘ ͍ͨͦͤͦ͊ͤ͊ ͔ͫͭͯ͒ͤͭ͊ͣ ͙͒ͫͼ͙ͨͤ͊͜͡ ͣ͊͊͡ ͔͔ͫͪ͒ ͙ͤͻ ͯͫͨ͜ͻΣ 
͍͙͊͒͊͟͡; ͍͙͔ͨͦͤͤ ͙ͯͣͭ͜ ͔͒ͦ͋ͪ ͍͙ͨ͊ͤͯ͊ͭ͡  ͚ͦͤͫͭͪͯ͟Ό͍͙͊ͭ ͍ͤ͊;͊͡Έ͙͚ͤ ͯͪͫ͟Σ ͊ 
ͭ͊ͦ͗͟ ͙ͦ͋ͪ͊ͭ ͒ͦͼ͜͡Έͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͔͎ͫͭͪ͊ͭ͜͝ ͭ͊ ͔͙ͣͭͦ͒ ͦͼͤ͜Ό͍͊ͤͤΎΦ ˻ͫ͟͜͡Έ͙͟Σ ͤ͊ 
͒ͯͣͯ͟ ͙͒ͦͫ͒ͤ͊͜͟͡Σ ͯͪͫ͟ ͔ͣͦ͗ ͙͋ͯͭ ͼ͍͙͊ͣ͜͟Σ Ύ͟΅ͦ ͊͒͘͜Ύͤͦ ͋͜͡Έ΄͔ ͦ͒ͤ͜Ί͝ 
͙͒ͫͼ͙͙ͨͤ͜͡Σ ͭͦ͋ͭͦ ͔ͫͭͯ͒ͤͭ͊ͣ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘ ͙ͣ͗͒ͫ͜ͼ͙͙͚ͨͤ͊ͪͤ͜͡ ͯͪͫ͟Σ ͭͦ 
͍ͫͨͨͪ͊͜ͼΎ ͘ ͔͎͙ͦ͊ͣ͟͡ ͘ ͤ͜΄͙ͻ ͔͔͍͒ͨ͊ͪͭ͊ͣͤͭ͜ ͊͋ͦ ˤ˹˭Σ ͒ͦ Ύͦ͟͝ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ 
͔͋ͯ͒ ͊͒͘͜Ύ͙͚ͤ ͍͙͊͒͊͟͡;Σ ͣ͊Ί ͔͒͟͜͡Έ͊͟ ͍͍ͪͤ͜͜ ͤ͊ ͙ͪͤ͘͜ͻ ͔ͭ͊ͨ͊ͻ ͔ͨͪͦͭͯ͟Υ ͍͒͜ 
͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͒ͦ ͦͼͤ͜Ό͍͊ͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔͔͊ͣͤͯ͘͟Φ ͔́͊͟ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͭ͊ 
͍͔ͨͦͫͭͯͨͦ ͙ͦͭͪͣ͊ͤͤΎ ͎͋͊͗͊ͤͦͦ ͔ͪͯ͘͡Έͭ͊ͭͯ ς Ύͫͤͦ͟͜ ͍ͤͦ͊ ͪͦ͡Έ ͍͙͊͒͊͟͡;͊ 
͍͙΅ͦ͝ ΄͙ͦ͟͡ ͍ ̂ͪ͊ͤ͟͜͝Σ ͔͊͡ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͍͙͎͙ͣͦ ͒ͦ ͍͙ͨͦ͋ͯ͒ͦ ΅͚͔ͦͤ͊ͣͤ΄͔ 
25 ҈ ͣͫͭͯ͘͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͊͘ ͙ͨͪͤͼ͙ͨͦͣ ͍͔ͫͭͦͪͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ 
͍ͯͪͫ͟͜Σ ͼ͍͙͊͜͟ͻ ͔͍ͫͭͯ͒ͤͦ͜  ͚ ͍͙͊ͨͪͦͨͦͤͦ͊ͤ͘ͻ Ύ͟ ͙͒ͫͼ͙͙ͨͤ͜͡ ͊͘ ͍͙͊ͫͤͣ͡ 
͍͙͋ͦͪͦͣΣ ͭ͊͊͟ ͒͜Ύ͡Έͤͫͭ͜Έ ͫͭ͊Ί ͼͦͣ͜͟͡ ͔ͪ͊͡ΈͤͦΌ ͙͋͘͡Έͦ͟Ό ͔͔͙͍ͨͪͫͨͭͦ͟Ό ͭ ͊
͔ͨͦͭͪ͋ͯΊ ͍͍͒ͨͦ͒ͤͦ͜͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ς ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝Σ ͣͦͪ͊͡Έͤͦ͝ ͭ ͊ͨͪͦͺ͔͚ͫͤͦ͜͝  ͍
͎͊ͯ͘͜͡ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͭ͊ ͍͔ͫͭͦͪͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͍͎ͤͦͦͦ ͪ͊͊͘͘͟Φ  

˱ͤ΄͙ͣ ͔͊ͫͨͭͦͣ͟ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͊͒͊͟͡;͊Σ ͔ͦͪͣ͊͘͟ ͯ ͍͙΅ͦͣͯ 
͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡Σ Ί ζteam teachingηΣ ͭͦ͋ͭͦ ͔ͫͯͣͫͤ͜ ͍͙͊͒͊ͤͤ͟͡ΎΣ Ύ͔͟ 
΄͙ͪͦͦ͟ ͙ͨͪ͊ͭͯ͟͟ΊͭΈͫΎ  ͍͍͙͔͙ͪͦͤͤ͘ͻ ͪ͊ͤ͊͟͝ͻ ͤ͊ ͙ͪͤ͘͜ͻ ͍ͪͤ͜Ύͻ ͍ͤ͊;͊ͤͤΎΣ 
͙ͨͪ;ͦͣͯ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͔ͤ ͭ͜͡Έ͙͟ ͘ ͙ͣ͗͒ͫ͜ͼ͙͙ͨͤ͊ͪͤ͜͡ͻ ͍ͯͪͫ͟͜ ώпΤ рΤ тϐΦ 
 ̂͘ ͍͙;ͤͦͣͯ ͒͡Ύ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͍͊ͪ͊ͤͭ͜͜ ͭ͊͊͟ ͪͦ͋ͦͭ͊ ͍͙ͨͪͦͦ͒ͭΈͫΎ 
͔ͭͦͪͦͣ͟͡  ͍͙͊͒͊͜͟͡;͔ͣΣ Ύ͙͚͟ ͍͔͔͒ ͔ͫͣͤ͊ͪͫ͜Έ͟͜ ͭ͊ ͙ͨͪ͊ͭ͟;ͤ͜ ͊ͤ͘ΎͭͭΎΣ ͔͊͡ 
ͫͨ͜͡Έ͔ͤ ͍͙͊͒͊ͤͤ͟͡Ύ ͔͔ͨͪ͒ͣͭ͊ ͍ ͚ͦ͒ͤ͜ ͍ͨͪͦͫͭͦͪͦͦ-;͍͚͊ͫͦ͜ ͨͦ͡΅͙ͤ͜ Ί ͍ͤͦͦΌ 
͒͜Ύ͡Έͤͫͭ͜ΌΣ Ύͦ͟Ό ͫ͒͜͡ ͍͙ͦͦͦ͒ͭ͜͡ ͍͙͊͒͊͟͡;͔͍͜Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͭ͊ 
͚͔͒ͫͤͤͤ͘͜Ύ ͎ͭ͊ͦͦ͟ ͍͙͒ͯ ͍͙͊͒͊ͤͤ͟͡Ύ ͔ͨͦͭͪ͋ͯΊ ͍͙ͤͦͻ ͙͍͙͊͒ͣͤͫͭͪ͊ͭͤ͜͜ͻ 
͍͙ͤ͊;ͦ͟ ͍͒͜ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͙͊ͤ͟͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Σ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ 
͍͙ͤͦͻ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎ ͚ ͯ;ͤͤ͜ΎΣ ͦͤͭͪͦ͟͡Ό ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͭ͊ 
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SUMMARY 
Miasoid G. Modern requirements for high school teachers: overview of the 

tendencies of the world pedagogical practice. 
The paper addresses the problem of raising efficacy of a university lecturer and professor 

of the day. It investigates the advanced pedagogical experience of the developed countries in 
professional training of the faculty for higher education and updating their professional skills. It 
aims at both an educational policy-maker, a university administrator and a lecturer who develops 
the policy of the higher educational establishment concerning the reforms in the curriculum, 
introduction of new effective teaching methods and research techniques able to motivate the 
students to reach the objectives of higher education in Ukraine.  

The previous studies of Ukrainian researchers in the sphere have shown a gap 
between the requirements set to the university faculty and the out-of-date system of 
professional training in Ukraine. It results that the students who can afford studying in 
foreign universities choose to cross the borders to get a degree, which will guarantee their 
employability. It is also found that while the educational reforms urgency completion is 
stressed their success implies changing both external and internal factors influencing the 
process at different levels, from a lecturer internal motivation to the state political, economic 
and cultural reforms. However, there is no recent research on the objectives that should be 
targeted at when constructing an up-to-date training program for university lecturers and 
those who have to carry out the reforms.  

The current study has sought to present qualitative analysis of the research data 
collected by our foreign counterparts in the countries with evidently higher educational 
standards and advanced pedagogical practices to realize the contemporary requirements to 
lecturers, their professional expertise, skills and abilities so that to review the content and 
forms of training process in Ukraine and set new objectives.  

The findings have revealed that a university lecturer and professor should possess a 
much broader set of skills and an ability to perform social roles that have not been considered 
ƛƴ ǇǊƻŦŜǎǎƛƻƴŀƭ ǘǊŀƛƴƛƴƎ ǳƴŘŜǊ ǘƘŜ ǇǊŜǾƛƻǳǎ ǊŞƎƛƳŜǎΦ ¢ƘŜ ǇǊŀŎǘƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘ 
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are new goals that have to be set in progressive curricula to train a highly skilled educator to 
keep pace with the developed world and compete in the world market of higher education. 

Key words: school administration, university faculty activity, requirements to a 
lecturer, skills, pedagogical experience, professional competence, a university faculty social 
role, characteristic. 

 

̂˨˴ ормΦурмҌонфΦлррόпрлύ 
̐Φ ˤΦ ˹͔ͤ͜͡ 

̂ͣ͊ͤͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ 
͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˽͍͊͊͡ ͙́;͙͙ͤ 

 

˻˿˻ˣ˶ˮˤ˻˿́˱ ˿ˮ˿́˩˸ˮ ˾˻ˣ˻́ˮ ˤˮ̋˻˲ ˽˩˨ˢ˥˻˥˱̉˹˻˲  
˻˿ˤ˱́ˮ ˱́ˢ˶˱˲ ̂  ˨ ˾̂˥˱˯ ˽˻˶˻ˤˮ˹˱ ̆̆ ˿́˻˶˱́́̒ 

 

˿ͭ͊ͭͭΎ ͙͍ͨͪͫΎ;͔ͤ͊ ͍͊ͤ͊͘͜͜͡ ͔ͨͪͦ͋ͣ͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ 
;͙͔͍ͯͭ͜͡Φ ˾͎ͦ͘͡Ύ͒͊ΌͭΈͫΎ ͔͔͙ͭͦͪͭͦ͟-͍͍ͨͪ͊ͦ͜ ͔͙͊ͫͨͭ͟ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͍͙΅ͦ͝ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝  ͎͚ͯ͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆̆ ͫͭͦͭͭ͜͡ΎΦ ˭͍͔ͪͭ͊ΊͭΈͫΎ ͍͎ͯ͊͊ ͤ͊ 
͔͊͗ͤͫͭ͘͜͡Έ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͍͒͜ ͙ͨͦͭ͜͡;ͤͦ͝ ͔͎͒ͦͦ͜͜͡͝Φ ˭͔ͦͪͣ͊͟Σ ͍͒ͣ͜͜;͊ΊͭΈͫΎ ͍͙͍ͨ͡ 
͙͙̆ͪͫͭΎͤͫΈͦ͟-͔͙͒ͣͦͪ͊ͭ͟;ͤͦ͝ ͨ͊ͪͭ͜͝ ό̆˨˽ύ ͤ͊ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝  ͯ
͍͍ͫͭͦͦͣͯ͜ ͨͪͦͫͭͦͪ͜Φ ˢͤ͊ͯ͘͜͡ΌͭΈͫΎ ͔͔͍͎͙ͨͪ͊ ͭ͊ ͔͙ͤ͒ͦ͜͟͡ ͍͒͜ ͙͚ͨͪͤΎͭͭΎ ͊ͦͤͯ͘͟ ͨͪͦ 
͔͋ͪ͊͊͘͜͜͡͡ͼ͜Ό ͍ͫͭͯͨͯ ͒ͦ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ ˤ͙͍ͫͭ͜͡ΌΌͭΈͫΎ ͙ͨͪ;͙͙ͤ ͍͙͙͔ͤͤͤͤ͟Ύ 
͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͪͯͻͯ ͭ͊ ͚͎ͦͦ ͙ͤ͊ͫ͒͜͟͡ ͒͡Ύ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡. ͙͙̆ͪͫͭΎͤͫΈͦ͟-͔͙͒ͣͦͪ͊ͭ͟;ͤ͊ ͨ͊ͪͭ͜Ύ ό̆˨˽ύΣ ζ˱͚ͭ͊ͫ͜͡Έ͔͟ 
͔ͦͤͦͣ͟͜;͔ͤ ͙͍͒ͦηΣ мфсуΣ ͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͪͯͻΣ ͤ͊ͼͦͤ͊͜͡Έͤ͊ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜Σ ͔ͪͺͦͪͣ͊Σ 
͔͋ͪ͊͊͘͜͜͡͡ͼ͜ΎΣ ζ˽͔ͤͭ͊ͨ͊ͪͭͭͦ͜ηΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˽ͫ͜͡Ύ ͍͔͊ͪ͘΄͔ͤͤΎ ˨͎ͪͯͦ͝ ͍͍ͫͭͦͦ͜͝ ͍͚͙ͤ͜ ͭ͊ 
ͨ͊͒ͤͤ͜Ύ ͺ͊΄͙ͫͭͫΈͦ͟͝ ͙͙͒ͭ͊ͭͯͪ͟ ͍ ˱ͭ͊͜͡͝ ͪͦͨͦ͘;͍͊ͫΎ ͨͪͦͼ͔ͫ ͎͙͋ͦͦ͟͡͝ 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͫͯ;͎͊ͫͤͦͦ ͊ͨͭ͊ͣͯ͘͟͜͜͡Φ ˣ͜͡Έ΄ͫͭ͜Έ  ͔ͯͨ͊ͪ͊ͣͤͭ͜͡ ͫͺ͍ͦͪͣͯ͊͊͡ 
͙͙̆ͪͫͭΎͤͫΈͦ͟-͔͙͒ͣͦͪ͊ͭ͟;ͤ͊ ͨ͊ͪͭ͜Ύ ό̆˨˽ύΣ Ύ͊͟ ͋ͯ͊͡ ͍ͨͪͦ͒ͤͦ͜Ό ͙ͨͦͭ͜͡;ͤͦΌ 
͙ͫͦ͡Ό ͯ ͪ͊ͤ͟͜͝ ͍ ͔ͨͪͦ͒͜ мфпсςмффн ͪͪΦ ˻͒ͤ͊͟Σ ͙͊ͤͭͺ͊΄͙ͫͭͫΈ͙͚͟ ͺͪͦͤͭ ͍ 
˱ͭ͊͜͡͝ ͔ͤ ͍͋ͯ Ί͙͙͒ͤͣ ;͔͔ͪ͘ ͔ͪͤ͘͜ ͋͊;͔ͤͤΎ ͨͦ͒͊͡Έ΄͙ͻ ͨͪͦͼ͔͍ͫ͜ 
͔͍͍͔͒ͪ͗͊ͦͭͦͪͤͤΎΣ ΅ͦ ͜ ͫͭ͊ͦ͡ ͍͙ͤ͊͘;͊͡Έ͙ͤͣ ͺ͊ͭͦͪͦͣ͟  ͚͙ͯͨͦͫͭͤ͜ͻ ͔ͭ͊͘͡ͻ ͜ 
ͨ͊͒ͤͤ͜Ύͻ ͔͙ͦͤͦͣ͟͜͟ ͙ͪ͊ͤ͟͝Φ 

˽͒͜ ;͊ͫ ͊ͤ͊ͯ͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͒͗ͪ͡ ͙ͣ ͍ ͔ͦͭͪ͟ ͔͔͙ͨͪͦͤ͊ͫ͟͡ΎΣ ΅ͦ ͍ͦͫͭ͊͜ 
͔ͤ Ί ͨͦ͊ͤ͊͘ͼͦͤ͊͜͡ΈͤͦΌΦ ̒͟ ͜ ͍ ͤ͜΄͙ͻ ͪ͊ͤ͊͟͝ͻΣ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝ Ί 
͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύͣ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͍͒ͦͫ͒ͯ͜Σ Ύ͙͚͟ ͙ͤ͊ͦͨ͟;͍͍ͯ͊ͫΎ 
͍͒͜ ;͍͊ͫ͜ ζ˻ͪ͊ͭͦͪͫΈͦ͟͝ ͍͙ͦͫͭ͜η ˸Φ ̅ Φ ˴ ͍ͤͭ͊ͤ͊͜͜͜͡ ͍ ͍ͫͭ͊ͪͦ͒͊ͤΈͦͣͯ ˾͙ͣ͜ ͒ͦ 
ζ˴͔͋ͪͯ͜͟͡Έ͙ͭͯͪη ͫΈ͎͔ͦͦ͒ͤͤΎΦ ˽͔ͪͦ͋ͣ͊͡ ζ˸͔ͼͼͦ͒͗ͦͪͤͦηΣ ͔ͤͦͺ͊΄͙ͫͭͫΈ͟͜ 
ͪͯͻ͙ ͭ͊ ͤ͜΄͜ ͙ͣͤ͘͜ ͍ ͫͦͼ͊͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤͦͣͯ ͙͗ͭͭ͜ ͪ͊ͤ͟͜͝ ͨͪͦͭΎ͎ͦͣ ͎͒ͪͯͦ͝ 
͍͙͙ͨͦͦͤ͡ ̆̆ ͫͭͦͭͭ͜͡Ύ ͙͍͔͙ͨͪ͘͡ ͒ͦ ͙͊ͪ͒ͤ͊͟͡Έ͙ͤͻ ͔͔͍͔ͨͪͭͦͪͤΈ  ͯ ͎͊ͯ͘͜͡ 
͍͙ͦͫͭ͜Σ ΅ͦ ͍ ͨͦ͒͊͡Έ΄ͦͣͯ ͍͙ͨͤͯͦ͡͡  ͚ͤ ͊ ͍͙ͪͦͭͦ͘͟ ͯ͟͡Έ͙ͭͯͪ ˱ͭ͊͜͡͝Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͙ͭ͊ͤͤΎ ͫͭͦͪ͜͜͝ ͍͙ͪͦͭͯ͘͟ ͙͔͙ͫͫͭͣ 
͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍͙͍;͊Ί ͤ͊͘;ͤ͊ ͟͜͡Έͫͭ͟͜Έ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ  ͙͊ͪͯ͋͗ͤ͘͜͜ͻ 
͍ͤ͊ͯͦ͟ͼ͍͜Υ ˹Φ s ͍΄͔ͤΌ͟Σ ˤΦ s ͤ͒ͪͯ΅͔ͤͦ͟Σ ˤΦ x ͚͔͊͒ͤͦ͟Σ ˤΦ x ͔ͻΣ 
ˢΦ x ͙͔͍ͦͪͫͤͦ͊͟Σ ˸Φ ˭ ͎͍ͯͪͦͫΈ͙͚͟Σ ˴Φ ˴ ͦͪͫ͊͟Σ ˸Φ ˶ ͔͍͍ͫ͟͜Έ͙͚͟Σ ˤΦ ˶ ͎͍͙͚ͯͦΣ 
˻Φ ˻ ͎͜Ίͤͦ͟Σ ˶Φ ˽ ͯͻ͍ͦͫΈ͊͟Σ ˢΦ ˿ ͋ͪͯΊ͍͊ ͭ͊ ͤ͜Φ  ͍̂ͫͦΌ ;͔͎ͪͯΣ ͚ͤ͊͋͜͡Έ΄͔ ͍͎͙ͯ͊ 
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͔ͨͪͦ͋ͣ͜͡ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝ ͙͙͙ͨͪ͒͜͡͡ ˹Φ x ͊ͪ͋ΩΊͪ͜Σ ˨͗Φ ˴ ͊ͨ͊ͤͦΣ 
̆Φ ˴ ͙ͪ;͍ͦͫ͟Έ͊͟Σ ˽Φ ˴ ͪΎ͔͍͗Σ ˨͗Φ ˽ ͊ͪ͊ͭͦ͡Σ ˻. ˽ ͔͚ͦ͒͒ͯ͋Σ ˹Φ ˽ ͙͎ͦͫͭͪ͊; ͭ͊ ͤ͜Φ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍͙Ύ͍͔ͤͤ͡Ύ ͭ͊ ͍͙͍;͔ͤͤΎ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ 
͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝ ͔͔ͤ͊ͨͪ͒ͦ͒ͤ͜ ͙ͨ͒ͨͫ͊ͤͤ͜Ύ ˤ͔͙ͦ͟͡͝ ͻ͊ͪͭ͜͝ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ ˨͡Ύ ͝͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͔ͨͦͫͭ͊ͤͦ͡ ͭ͊͟͜ ͍͊͒͊ͤͤ͘ΎΥ ͊ύ ͘ ͚͙͙͒ͫͤͭ͜ 
͔͔͙ͭͦͪͭ;͙͚ͤ ͊ͤ͊͘͜͡ ͺͦͫͦ͜͡ͺͫΈͦ͟͝Σ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ ͍͍ͨͪ͊ͦͦ͝Σ 
͍ͤ͊;͊͡Έͤͦ͝ ͭ͊ ͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΤ 
͋ύ ͦ ͻ͔͙͍͙͊ͪ͊ͭͪͯ͊ͭ͘͟ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;ͤ͜Σ ͙ͨͦͭ͜͡;ͤ͜ ͭ͊ ͯ͟͡Έͭͯͪͤ͜ ;͙͙͙ͤͤ͟ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˿͍͍ͨͦͦͤ͟͜͟͜ ͍ͦͫͭͤ͜͜ ͙͔͙ͫͫͭͣ ͭ͊ 
͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍;͔ͤͤΎ ͎͙ͤ͊ͣ͊͊ͫ͡Ύ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͤ͊ ͫͯͫͨ͜͡Έͤ͜ ͍͙͙͙͟͟͡ ͭ͊ ͍͙͎͙ͣͦ 
͙ͪͤͯ͟Φ ˽͔͔ͪͦͪ͜Ίͤͭ͊ͼ͜Ύ ͼ͔͚ͤͤͦͫͭ͜ ͚ͭ͊ͫ͜͜͡Έ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍͒͜ ͍͙ͪ͜ ͍ ͔͒͜͝ 
ͺ͊΄͙ͣͯ͘ ͒ͦ ͙ͨͦͭ͜͡;ͤͦ͝ ͔ͭͦͪ͊ͤͭͤͦͫͭ͜͡ ͭ͊ ͻ͙͙ͪͫͭΎͤͫΈͦ͟͝ ͣͦͪ͊͜͡ ͙ͫͨͪΎ͙͡ 
͔͍͚ͨͤ͜ ͫͭ͊͋͊͘͜͜͡ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ ˢ͔ͨͤͤͤͫ͜Έͦͣͯ͟ ͍͍ͨͦͫͭͪͦ͜͜Φ 
˽ͫ͜͡Ύ͍ͦΊ͙͚ͤͤ ͔ͨͪͦ͒͜ ͍ ˱ͭ͊͜͡͝ ͊ͨ͊ͣ͘ΩΎ͍ͭ͊ͫΎ ͍ͨͦͤͦΌ ͍͍͒ͣͦͦ͜Ό ͍͒͜ ͯͫΈ͎ͦͦΣ ΅ͦ 
͋ͯͦ͡ ͍ͨͦΩΎ͊ͤͦ͘ ͘ ͺ͊΄͙ͣͦͣ͘Σ Ύ͙͚͟ ͍͍ͯ͋ͪ͊͜ ͯ ͔͔ͫ͋ ͍͔ͫ ͦ͘͡ ͙ͫͭͦͪ͜;͎ͤͦͦ 
͍͙ͪͦͭͯ͘͟ ˱ͭ͊͜͡͝Σ ͨͦ;͙ͤ͊Ό;͙ ͍͒͜ ͦͪͯͨ͟ͼ͜͝Σ ͣ͊ͺ͜͝Σ ͦͦͤ͊ͣͯ͘͟͜͜͡͡  ͚͊ͤ͘͟͜;ͯΌ;͙ 
͔ͦͤͦͣ͟͜;ͤͦΌ ͍͒ͫͭ͊ͫͭ͜͜͡ΌΣ ͦ͒ͤ͊͟ ͍ͤͦ͜ ͍͙ͨͪ͊͊͡ ͎͙ͪ ͎͙ͤ͊ͣ͊͊ͫ͡Ύ ͙͍͙͒ͭͯ͊ͭ͟  
͙ͪ͊͒͊͟͡Έͤ͜ ͙͊ͤͭͺ͊΄͙ͫͭͫΈ͟͜ ͨ͊ͪͭ͜͝ ώсΣ мнлϐΦ 

˭ ͙ͨͪͻͦ͒ͦͣ ͒ͦ ͍͙͊͒͡ ̆˨˽Σ ͪ͊ͤ͊͟͝ ͨͪͦͭΎ͎ͦͣ мфрлς70-ͻ ͪͪΦ ͔͔͙ͨͪ͗͊͡ 
ζ˱͚ͭ͊ͫ͜͡Έ͔͟ ͔ͦͤͦͣ͟͜;͔ͤ ͙͍͒ͦηΣ ͫͭ͊͊͡ ͔ͭͪͭΈͦΌ ͊͘ ͙͒ͤ͊ͣͦ͜͟Ό ͍͙ͪͦͭͯ͘͟ ͪ͊ͤͦ͟͝Ό 
͍ͫ ͭͯ͜ ͨͫ͜͡Ύ ̒ͨͦͤ͜͝ ͭ͊ ˹͔ͣ͜;;͙͙ͤΣ ͭ͊ ͔ͤ ͙͍͒͡Ύ;͙ͫΈ ͤ͊ ͫͨ͊ͨ͡Ό͔͗ͤͯ ͺ͊΄͙ͣͦͣ͘ 
͔ͪͨͯͭ͊ͼ͜Ό ͍͚ͯ͜΄͊͡ ͒ͦ ˹ˢ́˻ όмфптύΣ ͊ ͍ мфрт ͪͦͼ͜ ͫͭ͊͊͡ ͦ͒ͤ͜ΊΌ ͘͜ 
͍͍͙ͫͨ͊ͫͤͦͤ͘͜ͼΈ ̐˩˿ ͭ͊ ͍̐ͪ͊ͭͦͣͯΦ ˭͊ ͍͔ͪͤͣ͜ ͊ͪͦ͋ͭͤͦ͘͜͝ ͙ͨ͊ͭ͡Σ ͙͔͙ͫͫͭͣ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͭ͊ ͪͦͣͪͦͣ͘͜ ͔͚ͨͤͫ͜Σ  ͍ͯ̐ͪͦͨ͜ ˱ͭ͊͜͡Ύ ͨͦͫͭͯͨ͊͊ͫ͡Ύ 
͙͡΄͔ ͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͙ͣ͟ ͪ͊ͤ͊ͣ͟͝ [14, 138ς142]Φ ˽͔ͪͦ͒͜ ΄͍͙͎͒ͦͦ͟ ͔ͦͤͦͣ͟͜;͎ͤͦͦ 
ͪͦͫͭͯ ͙͊͘͡΄͙͍ ΅͍ͦͨͪ͊͒͊ ͨͦ ͫͦ͋͜  ͚͍͔͙͟͜͡ ͔͎ͪͦͤ͊͜͡Έͤ͜ ͙͒ͫͨͪͦͨͦͪͼ͜͝ ͭ͊ ͎͙͋ͦ͟͜͡ 
ͫͦͼ͊͜͡Έͤ͜ ͙ͨͪͦͭͪ͜;;Ύ ͣ͗͜ ͤ͒ͯͫͭͪ͊͜͜͡ΈͤͦΌ ˽͍ͤ͜͜;;Ό ͭ͊ ͎͙͊ͪ͊ͪͤͣ ˽͍͔͒ͤͣ͜Φ 

˴͙͍ͦ͊ͤͤ͡Ύ ͍ ͫͦͼ͊͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤͦͣͯ ͙͗ͭͭ͜ ͙ͪ͊ͤ͟͝ ͍ͨͦͦ͜͡ ͍͙͙͙͊͟͟͡͡ 
͙ͣͤ͘͜ ͍ ͤ͊ͼͦͤ͊͜͡Έ͚ͤ͜ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝Φ ́͊͟ Ύ͟΅ͦ ͍ мфнл-ͻ ͪͪΦΣ ˣΦ ˴ ͪͦ;͔ 
ͦͤ͟ͼ͔͍͍ͤͭͪͯ͊ ͊͟ͼ͔ͤͭ ͤ͊ ͔͔͙ͫͭͭ;͚ͤ͜ ͍ͦͫͭ͜͜Σ ͔͒ ͫͭͦͪ͜͜Ύ ͭ͊ ͺͦͫͦ͜͡ͺ͜Ύ ͙͋ͯ͡ 
͍͙͙ͨͪͦ͒ͤͣ͜ ͙ͤ͊ͯ͊ͣ͟Σ Ύ͟͜ ͣ͊ΌͭΈ ͍͙ͻ͍͍͙ͦͯ͊ͭ ͯ͟͡Έͭͯͪͤͦ-͎ͯͣ͊ͤͭ͊ͪͤ͜͜ ͼͤͤͦͫͭ͜͜ ͍ 
͚ͦ͗ͤ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͭͦ ͙͙͙͍͊ͤͭͨͦͭͫͭͫ͘͜Έ͊͟ ͔͎͎ͨ͒͊ͦ͊͜͟ ͺ͊΄͙ͣͯ͘ ˨͗Φ ˨ ͔͔͗ͤͭ͜͡ 
͍͙ͫͭ͊͊͡ ͊͘ ͔ͣͭͯ ͨͪͦͼ͔ͫ ζ͍͔ͫ͊ͣͦͭͤͤ͜͡Ύη ͙ͦͫͦ͋ͫͭͦͫͭ͜ ;͔͔ͪ͘ ͙ͨͪͤͼ͙͙ͨ ͍͙ͫͦ͋ͦ͒ 
ͭ ͊ ͫͨͦͤͭ͊ͤͤͦͫͭ͜Σ ͔͒ ͔ͨͪ΄ͦ;͔͎͍͙ͪͦͣ ͍͊͒͊ͤͤ͘Ύͣ ͣͦͪ͊͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͋ͯͦ͡ 
͍͙ͻ͍ͦ͊ͤͤΎ ͍ͦ͜͡ ͭ͊ ζ͎ͤ͊ͪͦ͒ͤͦͦ ͒ͯͻͯη ͊͒͘͡Ύ ͙ͫ͡Έͤͦ͝ ͔͍͒ͪ͗͊ͤͦͫͭ͜Φ 

˭ ͍͔ͨͦ͊ͤͤ͡Ύͣ ͙͙͒ͭ͊ͭͯͪ͟ ͭ͊ ͙͚ͨͪͤΎͭͭΎͣ ˴͙ͦͤͫͭͭͯͼ͜͝ ˽͔ͪ΄ͦ͝ 
˱͚ͭ͊ͫ͜͡Έͦ͟͝ ˾͔͙ͫͨͯ͋͜͟͡ όмфпуύ ͨ͊ͤͯΌ;͙͙ͣ ͔͙͒ͣͦͪ͊ͭ͟;͙͙ͤͣ ͙͙ͫ͊ͣ͡ ͋ͯͦ͡ 
͍͘Ύͭͦ ͍͙͚ͤͦ ͯͪͫ͟ ͤ͊ ͤ͊ͼͦͤ͊͊͘͜͜͡ͼ͜ΌΣ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ό ͭ͊ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜Ό 
͍͙ͦͫͭ͜Σ Ύ͙͚͟ ͍́ͦ͜ ͍ͨͦͤͫͭ͜Ό ͍͔͔ͫͯͨͪ; ͘ ͔͒͜ΊΌ ͺ͊΄͙͊͘ͼ͜͝Φ ˻͙͒ͤͣ ͘͜ ͔ͨͪ΄͙ͻ 
͋ͯͦ͡ ͙͚ͨͪͤΎͭͦ ͪ͜΄͔ͤͤΎ ͨͪͦ ͔͎ͪͯ͡Ό͍͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜ ͭ͊ 
ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͔͋ͦ͘͟΄͍ͭͦͤͦ͝ ͔͔͍ͨͪ͊͟͜͡ͺ͊͜͟ͼ͜͝ ͙ͦͫͦ͋͊ͣ ͍ͦͣ͜͟ ͒ͦ пр ͍ͪͦ͟͜ 
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ό͊ͦͤ͘͟ ЅнспκмфпфύΦ ˿͔͊ͣ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͨͪ͊ͼ͜ ͭ͊ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯ 
͍͙ͨͪͦͦ͒ͦ͡ ͊͘ͻ͙ͦ͒ ͘ ͙͙ͨ͒ͭͪͣ͜͟ ͔͙͋ͪͦ͋ͭͤ͘͜ͻ ͭ͊ ͝ͻ ͨͦ͒͊͡Έ΄͎ͦͦ 
ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎ ͨͫ͜͡Ύ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͍ͤ͊;͊ͤͤΎΦ 

 ̂ мфру ͪͦͼ͜ ͔ͨͪͣΩΊͪ-ͣͤͫͭͪ͜͜ ˱ͭ͊͜͡͝Σ ͔͒ͣͦͪ͊ͭ͟ ˢ͔ͣͤͭͦͪ͜ ̅͊ͤͺ͊ͤ͜ 
͔͍͙͍ͨͪ͒ͫͭ͊ ͔͒ͫΎ͙ͭͪ͜;͙͚ͤ ͨ͊ͤ͡ ͍͙ͪͦͭͯ͘͟ ΄͙ͦ͟͡Σ ͔͔͎ͨͪ͡Ύ͒ Ύ͎ͦͦ͟ ͋ͯͦ͡ 
ͫͦͪͦ͟;͔ͤͦ ͒ͦ ζ͊͘ͻ͍ͦ͒͜ ͨͦ ͍͙ͪͦͭͯ͘͟ ΄͙ͦ͟͡ ͨͪͦͭΎ͎ͦͣ ͭͪΈͦͻ ͍ͪͦ͟͜η όмфснς65). 
˭͊ͦͤͦͣ͟ Ѕ мурф ͍͒͜ омΦмнΦмфсн ͪΦ ζͨͪͦ ͍͔ͫͭͦͪͤͤΎ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό 
͔͍͒ͪ͗͊ͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡η  ͯ ͪ͊ͤ͟͜͝ ͋ͯͦ͡ ͍͙ͤ͊͘;͔ͤͦ ͙͔ͫͫͭͣͯ ͙ͪͦ͋ͦͭ 
͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡Σ Ύ͊͟ ͨͪ͊ͼΌ͍͊͊͡ ͊͘ ͍͔͙͙ͦͤͦͤͣ͡Σ ͨͫ͜͡Ύ ˨͎ͪͯͦ͝ ͍͍ͫͭͦͦ͜͝ 
͍͚͙ͤ͜Σ ͤ͊ͼͦͤ͊͜͡Έ͙͙ͤͣ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙ͨ͊ͤ͊ͣ͡ όмфсоύΦ ˭͎͒ͤͦ͜ ͘͜ ͊ͦͤͦͣ͘͟ 
Ѕ 1859 ͯ  ͪ͊ͤ͟͜͝ ͊ͪͨ͘͟͜͡Ό͍͊ͦͫ͡Ύ ͔͋ͦ͘͟΄͍͔ͭͦͤ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͍ͦͣ͜͟ ͍͒͜ с ͒ͦ 
мп ͍ͪͦ͟͜Σ ͍͙ͤ͊͘;͙͙ͫ͡Έ ͍ͦ͋ͦΩΎ͍ͦ͘͟͜ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͔͔͙ͨͪ͒ͣͭ ͭ͊ 
͍͍ͫͭ͊ͤͦ͡Ό͍͍͊ͫΎ нс-͎͙͙͚ͦ͒ͤͤ ͍ͤ͊;͊͡Έ͙͚ͤ ͙͔ͭ͗͒ͤΈ [16]Φ ˻͒ͤ͊͟ ͤ͊  
1966ς67 ͤ ΦͪΦ ͨͦͤ͊͒ пл ҈ ͯ;͍ͤ͜ ͔ͤ ͙͍͙ͦͭͪͣͯ͊͡ ͍ͨͦͤͯ у-ͪ͜;ͤͯ ͍ͦͫͭͯ͜ ͭ ͊
͙͋͘͡Έͦ͟ о ҈ ͍͒͜ ͎͊͊͘͡Έ͎ͤͦͦ ͔͔ͤ͊ͫͤͤ͡Ύ ͙ͪ͊ͤ͟͝ ͙͊͘͡΄͊ͦͫ͡Ύ ͤ ͔͙͔͙ͨͫͣͤͣΦ 

˾͔ͺͦͪͣ͜ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡ ͔͔͍͙ͨͪ͒ͯ͊͡ ͔ͦͪͣ͟͜ ͍͙ͨͦͫͭ͊ͤͦ ͘ ͙ͨͭ͊ͤΈ 
͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ˭͎͒ͤͦ͜ ͘͜ ͊ͦͤͦͣ͘͟ Ѕ сурκсм ͺ͊ͯ͟͡Έ͔͙ͭͭ ͔͙ͦͤͦͣ͟͜͟ ͭ͊ 
͔ͦͣͪ͟ͼ͚ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͙͒ͪ͜͟͡ ͒ͦͫͭͯͨ ͒ͦ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͙ͦͫͭ͜ 
͍͙͙ͨͯͫͤ͊ͣ͟͟ ͔ͭͻ͍ͤͯͣ͜͟͜Σ ͊ ͊ͦͤͦͣ͘͟ Ѕ млтоκсн ͋ͯ͊͡ ͍͊ͫͤͦ͊ͤ͊͘ ͦͣͫ͟͜͜Ύ ͤ͊ ;ͦ͜͡ 
͘ ͔ͫ͟-ͣͤͫͭͪͦͣ͜͜ ͍͙ͦͫͭ͜ ͭ͊ ͔ͪͭͦͪͦͣ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͒͡Ύ ͔ͤͦͣ͘͜ͼ͍͜  ͯͣΦ ˽ ͔ͪͯ͒͗͊ 
˨͔͔͗ͯͨͨ͘ ˩ͪͣͤ͜͜Φ ˭͍͊͒͊ͤͤΎͣ ͦͣͫ͟͜͜͝ ͋ͯͦ͡ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͒ͭ͊͡Έ͎ͤͦͦ 
͍ͪͦͫ͒ͯ͊ͤͤ͘͜͡Ύ ͫͭ͊ͤͯ ͤ͊͒͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡ ͔͔͙ͫͪ͒ͤͣ͜ ͭ͊ ͍͙΅͙͙ͣ ΄͙ͦ͊ͣ͟͡Σ 
͊ ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͫͭ͊ͦ͡ ͙͔ͨͦͫͤͤ͡Ύ ͊͘ͻ͍ͦ͒͜ ͘͜ ͔ͭͻͤ͜;ͤͦ͝ ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ 

˽͎͍͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡Σ Ύ͟ ͜ ͪ͊ͤ͜΄͔Σ ͚͒ͫͤ͘͜Ό͍͊͊ͫ͡Ύ ͊͘ ͤ͊ͨͪΎͣͦͣ 
ζ̊͟͜͡Έ͙͚ͤ ͎ͤ͊͡Ύ͒η ͔͔͍ͨͪ͊͗ͤͦ ͍ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͭͻͤͯͣ͊͜͟ͻΦ ˸͚͊͋ͯͭͤ͜ ͍;͙͔ͭ͜͡ 
͊͘ ͙ͭͪ ͙ͪͦ͟ ͍͍͙ͦͨ͊ͤͦͯ͊͡ ͙͔ͣͫͭͼ͍ͭͦ ͙ͪͦ͋ͦͭ ͘ ͒ͭ͜Έ͙ͣΣ ͨͫ͜͡Ύ ;͎ͦͦ ͚΄͙͡ 
ͨͪ͊ͼΌ͍͙͊ͭ ͍ ͙͊ͫ͟͡Σ ͔͒ ͟͜͡Έͫͭ͟͜Έ ͯ;͍ͤ͜Σ ͍͙͊͘͘;͚͊Σ ͔͔͍͙ͨͪ΅͍ͯ͊͊͡ пл ͦͫ͋͜Φ 
˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͚ͨͦͫͭͤ͜͜ ͯͪΎ͍͒ͦ͜ ͙͙ͪ͘͟ ͭ͊ ͻ͍͙͡Ό͍͊ͤͤΎ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ 
͍ͨͦͫͭͯͨͦͦ  ͯ ͪ͊ͤ͟͜͝ ͨͦ;͊͊͡ ͍͍͙͒ͪͦ͒͗ͯ͊ͭͫ͜Ύ ͍͙΅͊ ͍ͦͫͭ͊͜Φ ˽͔ͪ΄ͦΌ 
˱͚ͭ͊ͫ͜͡Έͦ͟Ό ˾͔ͫͨͯ͋ͦ͜͟͡Ό ͨͪͦͭΎ͎ͦͣ мр ͍ͪͦ͟͜ ͔͍͙ͪͯ͊͟͡ ͍͜͜͡ ͤ͊ ;ͦ͜͡ ͘ ˶ͯ͒͗͜͝ 
˥ͯ͜ ώм8ϐΣ Ύ͙͚͟ ͦ;ͦ͡Ό͍͍͊ ͔͍ͣͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ όмфснςмфсуύΣ ͙ͦ͋ͦͪͦͤ όмфсуς
мфтлύΣ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ όмфтоςмфтпύ ͭ͊ ͍ͤͯͭͪ͜΄ͤ͜ͻ ͍ͫͨͪ͊ ˱ͭ͊͜͡͝ όмфтпς1976). 

 ̂ 1960-70-ͻ ͪͪΦΣ ˱ͭ͊͜͡ΊΌ ͚ͨͪͦ΄͊͡ ;͔͎͍ͪͦ͊ ͻ͍͙͡Ύ ͍͙͒ͪͭͭ͜͟Ύ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ  ͔̂ͨͪͦ͒͜ ζ˱͚ͭ͊ͫ͜͡Έ͎ͦͦ͟ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ͙͍͒͊η ͙͋ͯ͡ ͍͙͒ͪͭ͜͟͜ 
͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͍ ˴͊͊͋ͪ͜͡͝Σ ͔̂͒ͤ͜Σ ˣ͔ͪ΄͜͝Σ ˣ͔͎ͪ͊ͣͦΣ ˤ͔ͪͦͤ͜ ͭ͊ 
͎͋͊͊ͭΈͦͻ ͤ͜΄͙ͻ ͣͫͭ͊͜ͻΦ ˴͜͡Έͫͭ͟͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͪͦͫ͊͘͡ ͤ͊ ͔ͤ͟͜ͼΈ 
̆̆ ͫͭͦͭͭ͜͡Ύ ͋͜͡Έ΄͔, ͤ͗͜  ͯр ͍ͪ͊͘͜ ͍ͨͦͪͤ͜Ύͤͦ ͘ ͙ͨͦ͊ͤͦͣ͘͟͟ мфслςсм ͤΦͪΦ 
(22, ͪ ͙ͫΦ мύΦ ˭͎͊͊ͦͣ͡Σ  ͯͨͫ͜͡Ύ͍ͦΊ͙͚ͤͤ ͔ͨͪͦ͒͜ ͜ ͒ͦ ͙ͨ͒ͨͫ͊ͤͤ͜Ύ ˣͦͦͤͫ͡Έͦ͟͝ 
͔͒͊ͪ͊͟͡ͼ͜͝ ͍ ˱ͭ͊͜͡͝ ͋ͯͦ͡ ͍͙͒ͪͭͦ͜͟ оо ͔͍͙͒ͪ͗͊ͤͻ ͍͔͙͔͙ͯͤͪͫͭͭ͜Σ мл ͙͍͙ͨͪ͊ͭͤͻ 
ͭ͊ мм ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͣͯ͡Έ͙͔͚͙ͭͣ͒ͤ͜ͻ ό͔͔͙ͭͣ͊ͭ͡;͙ͤͻύ ͍͔͙͔͙ͯͤͪͫͭͭ͜ 
͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ˿͔͔͔ͪ͒ͣͤͦͣͦͪͫ͘Έ͎ͦͦ͟ ͔͎ͪͦͤͯ͜ ώрΣ 58; 1]. 
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ˤ͙ͤ͊͘;ͤͦΌ ͨͦ͒͜ΊΌ ͤ͊ ͚ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͔͊ͪͤ͜ ͫͭ͊͊͡ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͨͦ͒͊͡Έ΄͎ͦͦ 
ͨ͊ͤͯ͡ ͚͒͜ ˾͙ͣͫΈ͙͟ͻ ͎͍͍͒ͦͦͦͪ͜ όмфртύ ͭ͊ ͤ͊͒͊ͤͤΎ ͔͔ͤ͊͗ͤͦͫͭ͘͜͡ ˸͎͊͒͊͊ͫ͊ͪͯ͟ ͭ͊ 
΅͔ му ͪ͊ͤ͊ͣ͟͝ ˢͺ͙͙ͪ͟Φ ͔̒ͯͤ͒ͫΈ͊͟ ͍͔ͦͤͤ͟ͼ͜Ύ όмфсоύ ͣ͊͊͡ ͙ͫͨͪΎ͙ͭ ͔ͦͤͦͣ͟͜;-
ͤͦͣͯ ͚ ͫͦͼ͊͜͡Έͤͦͣͯ ͍͙͍ͪͦͭͦ͘͟͜ ͊ͫͦͼ͚͍͙ͦ͊ͤ͜ͻ ͪ͊ͤ͟͝Σ ͊ ͍ ͪ͊ͣ͊͟ͻ ͙͙ͨͦͭ͜͟͡ 
͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͔͍͒ͪ͗͊ ˢͺ͙͙ͪ͟ ͘ ͯͪΎ͒ͦͣ ̆˨˽ ͙ͫͨͪΎ͙ͭ 
͍ͤ͊;͊ͤͤΌ ͎͍ͣͪ͊ͤͭ͜͜ ͘ ͪ͊ͤ͟͝ ˿͔͔͔ͪ͒ͣͤͦͣͦͪͫ͘Έ͎ͦͦ͟ ͔͚͋͊ͫͤͯ ͍ ˱ͭ͊͜͡͝ ώн3, 232]. 

 
˾͙ͫΦмΦ ˭͎͊͊͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˱ͭ͊͜͡͝ 
 

˿͍͔ͭͦͪͤͤΎ ͍͔͙ͦ͟͡͝ ͟͜͡Έͦͫͭ͟͜ ͍͙ͤͦͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜  ͯͪ͊ͤ͟͜͝ ͍ͨͪͦ͒ͯͯ͊ͦ͟͡ 
͔͔ͨͪͻ͒͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ζ͔͙ͭ͜͡η ͍ ͍͔͙͔ͯͤͪͫͭͭ͜ ζ͙ͣ͊ͫηΣ ͔ͣͭͦΌ Ύ͎ͦͦ͟ ͋ͯͦ͡ 
ͤ͊͒͊ͤͤΎ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ͫͣ͜ ͔͋͘ ͍͙͟͡Ό;͔ͤͤΎΦ  ̂ 1962 ͪΦ ͦͣͫ͟͜͜ΊΌ ˨͗Φ ˩ ͪͣͤ͜͜ 
͋ͯͦ͡ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘ ͦ͒ͤͯ ͘ ͚ͤ͊͋͜͡Έ΄ ͙ͪ͊͒͊͟͡Έ͙ͤͻ ͍ͦͫͭͤ͜͜ͻ ͔ͪͺͦͪͣΣ ͙ͤ͊ͫ͒͜͟͡ 
Ύͦ͟͝ ͍͒͜;͍ͯ͊ΌͭΈͫΎ ͍ ˱ͭ͊͜͡͝  ͚ ͫΈ͎ͦͦ͒ͤ͜Φ ˾͔ͺͦͪͣ͊ ͔͔ͨͪ͒͋͊;͊͊͡ ͍ͨͦͤͯ 
͔͋ͪ͊͊͘͜͜͡͡ͼ͜Ό ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΣ ͒ͦͫͭͯͨͯ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜ ͒͡Ύ ͙ͭͻΣ ͻͭͦ ΅͔ ͔ͤ 
͙͍ͦͭͪͣ͊ ͙͒ͨͦͣ͡ ͨͪͦ ͔͍ͤͨͦͤͯ ͍͙΅ͯ ͍ͦͫͭͯ͜ ͭ͊ ͣ͘͜ͼ͔ͤͤͤΎ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ 
͍͊ͭͦͤͦͣ͜͝ ΄͡Ύͻͦͣ ͍͔ͫͭͦͪͤͤΎ ͊͟ͺ͔͒ͪ  ͤ͊͜ͼͦͤ͊͜͡Έͤͦ͝ ͙ͪ͊͒ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ όCUN). 
˻͒ͤ͊͟Σ ͙ͨͪͦͨͦ͘ͼ͜Ύ ͔ͤ ͚ͤ͊͘΄͊͡ ͔ͤͦ͋ͻ͒ͤͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ ͍͒͜ ͯͪΎ͍͒ͦͦ͝ ͋͜͡Έ΄ͦͫͭ͜ 
ͭ͊ ͔ͫͤ͊ͭͯ  ͚͋ ͯ͊͡ ͍͒͒͊ͤ͊͜ ͤ͊ ͒ͦͦͨͪ͊ͼΌ͍͊ͤͤΎ ͣͤͫͭͪͯ͜͜ ͍͙ͦͫͭ͜ ˶Φ ˥ ͯ͜ ώнлϐΦ 

͔͔̉ͪ͘ ͙ͭͪ ͙ͪͦ͟ ͍ ͔ͫͤ͊ͭ ͋ͯͦ͡ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͔͊ͦͤͦͨͪͦͭ͘͟͟ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͔ͪͺ͙ͦͪͣ Ѕ номпκсрΣ ͋͜͡Έ΄ ͍͙͚͒ͦͣ͜ Ύ͟ ζ͔ͪͺͦͪͣ͊ 
˥ͯ͜η [21]Φ ˭͔͊ͦͤͦͨͪͦͭ͟͟ ͍ͫͭ͊ ͋͜͡Έ΄ͦΌ ͣͪͦ͜Ό ͊͟͡Έͦ͟Ό ͤ͊ ͔ͨͪͦͭ͟ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͔ͪͺ͙ͦͪͣ ˩ͪͣͤ͜͜Σ ;͙ͣ ͍͙͙͍͊͟͟͡ ͎͋͊͊ͭͦ ͙͙͙ͪͭ͟͟ ͍͒͜ ͯͫ͜ͻ 
͙ͨͦͭ͜͡;͙ͤͻ ͙ͫ͡Σ  ͯ ͭͦͣͯ ;͙ͫ͜͡  ͚ ͍͒͜ ͚ͦ͒ͤͦͨ͊ͪͭ͜ͼ͍͜ ͘͜ ̆˨˽Φ ˽͍ͦͫͭ͊ͤͦ͊ 
͍ͫͭͦͫͯ͊͊ͫ͡Ύ ͣͤ͘͜  ͯ ͙͔ͫͫͭͣ͜ ͍͙΅ͦ͝ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͙ͦͫͭ͜ ΄͡Ύͻͦͣ 
ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝ ͭ͊ ͯ΅͜͡Έ͔ͤͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͜ ͍͔ͫͭͦͪͤͤΎ ͙͍͔͍ͭͪͪͤͦ͜͝ 
΄͙͊͟͡ ͙͙ͦͭͪͣ͊ͤͻ ͤ͊ͤ͘ΈΥ ͙͒ͨͦͣͯ͡ ͨͫ͜͡Ύ ͍͒ͦͻ ͍ͪͦ͟͜ ͍ͤ͊;͊ͤͤΎ όil diploma 
dopo il primo biennioύΣ ͔ͫͭͯͨͤ͜ όla laureaύΣ ͊ ͭ͊ͦ͗͟ ͙͒ͨͦͣͯ͡ ͒ͦͭͦͪ͊͟ όil 
dottorato di ricercaύΣ ͍͊ͤͤ͘Ύ Ύ͎ͦͦ͟ ͙͍ͦͭͪͣͯ͊ͦͫ͡Ύ ͔ͫͭͯ͒ͤͭͦͣ ͨͦ ͍͔͊ͪ͘΄͔ͤͤΌ 
͍͒ͦͻ ͍ͪͦ͟͜ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͋͊͘͜ ͔ͫͭͯͨͤ͜ ώммΣ нпфς250]. 
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˭͔͊ͦͤͦͨͪͦͭ͟͟ Ѕ номп ͍͋ͯ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͯ ͔ͣ͗͊ͻ ͨͪͦͼ͔ͫͯ 
͍͔͒ͪͦ͒͗ͤͤ͜Ύ ͭ͊ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ˱͚ͭ͊ͫ͜͡Έ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ Ύ͔͟  ͚ ͔͋͘ ͎ͭͦͦ 
͔͔͙͍ͨͪ͗͊ͦ͡ ͔ͨͪͦ͋ͣͯ͡ ζ˸͔ͼͼͦ͒͗ͦͪͤͦηΦ ˤ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻΣ ͊͘ ;͍͊ͫ͜ 
͍ͨͪ͊ͤͤ͜͡Ύ ͍ͦ͜͡ͼ͔͙ͤͭͪͫͭͫΈ͎ͦͦ͟ ͯͪΎ͒ͯ ̆˨˽Σ ͙ͭͤͯͫ͘͜͟͡Ύ ͨͦͦͤͤ͟͜͡Ύ ͨͪͦͺ͔͍ͫͦͪ͜ 
ͭ͊ ͔͍ͪͭͦͪ͟͜Σ Ύ͟͜ ͙͙ͪͦ͋͘͡ ͫͦ͋͜ ͊ͪ͟ΩΊͪͯ ͊͘ ;͍͊ͫ͜ ͺ͊΄͙ͣͯ͘Σ ͊ ͘ ͤ͜΄͎ͦͦ ͋ͦͯ͟ 
ͫͭͦΎ͙͡ ͣͦͦ͒͜͡ ͨͪͦͺ͔͙ͫͦͪΣ Ύ͟͜ ͔͔ͦ͋ͪ͗ͤͦ ͍͙͍ͫͦ͡͡Ό͍͙͊͡ ͍ͫͦ͝ ͙ͨͦͭ͜͡;ͤ͜ 
ͯͨͦ͒ͦ͋͊ͤͤΎΣ ͦͫ͟͜͡Έ͙͟ ͤ͊ ͣͫ͜ͼΎͻ ͙͊͘͡΄͍͊ͫΎ ͍͒͜;͙ͯͭͤͣ ͪͯͻ ͔ͤͦͺ͊΄͙͍ͫͭ͜Φ 
˾͔͍ͦ͡Όͼ͚ͤ͊͜ ͍ͨͦͪͤ͜Ύͤ ͦ ͘ ͤ͜΄͙͙ͣΣ ͔ͪͺͦͪͣ͊ ͯͫͭͪ͊͘͜͡ ͤ͊͘;͙͚ͤ ͦͨͪ͜  ͯ
͔ͨ͊ͪ͊ͣͤͭ͜͡ ͭ͊ ͻ͍͙͡Ό ͔͍͍͔ͤ͒ͦͦͤͤ͡Ύ ͔͔ͫͪ͒ ͔͍ͫͭͯ͒ͤͭ͜Φ ˤ͔͊ͫͤ͡ ;͔͔ͪ͘ 
͒ͯ͋͡Ό͍͊ͤͤΎ ͙͚ͨͪͤΎ͙ͭͻ ͔ͨͦͦ͗ͤ͡Έ ͔ͪͺ͙ͦͪͣ ˶Φ ˥ ͯ͜ ͘ ͍͙ͨͦͫͭ͊ͤͦ͊ͣ ͦͣͫ͟͜͜͝ 
˨͗Φ ˩ ͪͣͤ͜͜ ͔͙ͫͭͯ͒ͤͭ ͨͦ;͙͊͡ ͫͨ͊͡;͍͙ͯ͊ͭ ͍͒ͦ͒͊ͭͦ͟͜ ͦ͟΄͙ͭ ͊͘ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͍ 
͔ͪͯ͘͡Έͭ͊ͭ͜ ͙͍͔ͨͪͦ͘͡ ͒ͦ ͯͪΎ͍͒ͦͦ͝ ͙͙ͪ͘͟Σ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͔͍ͨͪͦͭͫͭ͜Σ ͊͘ͻ͔ͦͨͤ͡Έ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͍͊ͣͨͯͫ͟͜  ͜ ͍͙͙͔ͤͤͤͤ͟Ύ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͪͯͻͯΣ Ύ͙͚͟ ͍ͫͭ͊ 
͙͍ͫͣͦͦͣ͡ ͚ͨͦ͒͜ ͍͔͍ͫͫͭͤ͜Έͦ͝ ζ˴ͯ͡Έͭͯͪͤͦ͝ ͔͍ͪͦ͡Όͼ͜͝η мфсу ͪͦͯ͟Φ 

˿͔ͭͯ͒ͤͭͫΈ͙͚͟ ͪͯͻ ͍ ˱ͭ͊͜͡͝ ͋ͯͦ͡ ͪͦͨͦ͘;͊ͭͦ ͙ͤ͊ͨͪͤ͟͜ͼ͜ мфст ͪΦ ˤ͙͋ͯͻ ͨͪͦ-
͔͍ͭͫͭ͜ ͙ͫͦ͟͡ͻ͍ͤͯ ˸͊ͤ͜͡Σ ͔͒ ͙͋͘͡Έͦ͟ мнлл ͔͍ͫͭͯ͒ͤͭ͜ ͊͘ͻ͙͙ͦͨ͡ ˴͙͊ͭͦ͡ͼΈ͙͚͟ ͯͤ͜-
͍͔͙͔ͪͫͭͭΣ ͤ͊ ͺ͊ͯ͟͡Έ͔ͭͭ͜ ͫͦͼ͎ͦͦ͜͜͡͝ ͍ ͔́ͪͤͭͦΣ ͔͙ͫͭͯ͒ͤͭ ͍͙͙ͨͪͦͦ͒͡ ͙ͣͪͤ͜ ͔ͫͣͤ͊͜-
͙ͪ ͚ ͙ͤ͊ͪ͊͒ ͍ ͨͦ΄ͯ͊͟ͻ ͍ͤͦͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔ͣͦ͒͜͡Σ ͊ ͍ ́ͯͪͤ͜͜ ͔͊͊͒ͣ͟͜;͙͚ͤ 
͔ͫͤ͊ͭ ͙͍ͪͦͣͫͭ͘͜ ͍͔ͤͦ ͔ͫͭͯ͒ͣͫͭ͜;ͦ͟ ͯ ͍͒͜;͔͚ͯ͗ͤ͜ ͦͤ͘͜Φ ˿ͨ͊͊͡ͻ ͔͍ͨͪͦͭͫͭ͜ ͍ͫͭ͊ͫΎ 
2 ͡ Ό͎ͭͦͦ мфсу ͪΦΣ ͙ͦ͟͡ ͍͒͋ͯͦͫ͜͡Ύ ͊͘ͻ͔ͦͨͤͤ͡Ύ ͙ͫͭͦ͡;͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ζ˶͊ 
˿͊ͨ͜Ίͤͼ͊η ͙ͪ͊͒͊͟͡Έͤͦ ͤ͊͊͡΄͍ͭͦ͊ͤͦΌ ͣͦͦ͒͒͡ΌΦ ˻͒ͤ͊͟, ͨͫ͜͡Ύ ͊͘;͙͙ͫͭ͟ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍ ͚ͦͫͭ͊ͤͤ͜ ͔͒ͤΈ ͣͫ͜ΎͼΎΣ ͋͜͡Έ΄ͫͭ͜Έ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜ ͍͔͙ͨͦͪͤͯͫ͡Ύ ͨ͒͜ 
ͦͤͭͪͦ͟͡Έ ͨͦ͜͡ͼ͜͝Φ ˽͊ͣΩΎͭͤͦΌ ͍ ͫͭͦͪ͜͜͝ ˱ͭ͊͜͡͝ ͫͭ͊͊͡ ζˣ͙͍ͭ͊ ˤ͊͡͡Ί ˨͗ͯ͊͜͡η 
1 ͋ ͔͔ͪͤ͘Ύ мфсу ͪͦͯ͟Σ  ͯΎ͚͟͜ ͍͘Ύ͙͡ ͯ;͊ͫͭΈ ͙͋͘͡Έͦ͟ пллл ͔͎͙ͤͦ͒ͤ͘ͻ ͘͜ ͔ͪͺͦͪͣͦΌ 
˶Φ ˥ ͯ͜Φ ˭͊ ͝͝ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ пту ͫ ͔͍ͭͯ͒ͤͭ͜ ͭ͊ мпу ͨͦ͜͡ͼ͔͚ͫΈ͙͟ͻ ͙͙ͦͭͪͣ͊͡ 
͔ͨͦͪ͊ͤͤͤΎΣ ͋ͯͦ͡ ͔͊͊ͪ͘΄͍ͭͦ͊ͤͦ нтн ͙ͦͫͦ͋ ͭ͊ ͔ͫͨ͊ͤͦ͡ у ͨͦ͜͡ͼ͔͚ͫΈ͙͟ͻ 
͍͍͊ͭͦͣͦ͋͜͜͡Σ ͊ ͺ͊ͯ͟͡Έ͔͙ͭͭ ͺ͎ͦͦ͜͜͡͡͝ ͭ͊ Ό͙͙ͪͫ͒͟ͼ͜͝ ͙͙͙ͦͨͤͫ͡Ύ ͨ͒͜ ͔ͦͤͭͪͦͣ͟͡ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͪͯͻ͍͜ ͍͙͍ͦͪ͊͒͊͜͟͜͡͡  ͤ͜ ͔ͦͺ͊΄͙͍ͫͭ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ώ15, 86ς87]. 

˿͔ͭͯ͒ͤͭͫΈ͙͚͟ ͪͯͻ ͦͺ͜ͼ͚ͤͦ͜ ͙͚ͨͪͤΎ͍ ͻ͔͊ͪ͊ͭͪ͟ ͍ͦ͜͡͝ ͔ͨͦ͊ͨ͊ͪ͊ͣͤͭͫ͘͡Έͦ͟͝ 
͔ͫͭͯ͒ͤͭͫΈͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ Ύ͊͟ ͍͍ͫͨͦ͒ͯ͊͊͜͡ ͙ͨͪͤͼ͙͙ͨ ͙ͣ͊ͪͫͣͯ͘͟Σ ͔ͤͤͣͯ͘͜͜͡  ͚
͊ͤ͊ͪͻͣͯ͘͜Φ ˭͙͍͊ͪͨ͟͜΄͙ͫΈ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ˸͊ͤͯ͜͡ ͍ ͔͔͋ͪͤ͘͜ мфсу ͪ ΦΣ ͔ͫͭͯ͒ͤͭͫΈ-
͙͚͟ ͪͯͻ ͍͍ͨͪͦ͜ ͔͙͒͋͊ͭΣ ͤ͊ Ύ͙͟ͻ ͋ͯͦ͡ ͍͙ͪ͜΄͔ͤͦ ͍͙͚͙ͭ ͊͘ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͟͜ ͙ͪ͊ͣ͟Σ 
΅ͦ͋ ͍͙͙͒ͪͭͫ͜͟Έ ͫͯͫͨ͜͡Έ͍ͫͭͯ  ͚  ͔ͯͨͪ΄ͯ ;͔͎ͪͯ ͙ͪͦ͋ͭͤ͜;ͦͣͯ ͊ͫͯ͟͡ ώмтΣ моϐΣ Ύ͙͚͟ 
͍͍͍ͫͨͦ͒ͯ͊͜ ͔͙͒͊͜͡ ζ͍͙ͫͦ͋ͦ͒Σ ͍ͪͤͦͫͭ͜͜ ͭ͊ ͔͍͋ͪ͊ͭͪͫͭ͊ηΦ 

˴ͯ͡Έͣͤ͊͜ͼ͜ΊΌ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͪͯͻͯ ͫͭ͊ͦ͡ ͍͙͍͍͋ͫͭͦ ͨ͒͜ ;͊ͫ ͙ͫͯͭ;ͦ͟ 
26 ͟ ͍ͭͤ͜Ύ мфсу ͪΦ ͔ͫͭͯ͒ͤͭ͊ ͊ͪͻ͔͎ͭͭͯͪͤͦͦ͜͟ ͺ͊ͯ͟͡Έ͔ͭͭͯΣ ͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ 
͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͦͪͨͯͫͯ͟ ͭ͊ ͎ͣͦͦ͒͗ͤͦͦ͜͡ ͍͙ͦͪ͊͒͊͜͟͡͡Έ͎ͤͦͦ ͙ͪ͊͟͡ ͫͦͼ͍͊ͫͭ͜͜͜͡ 
˽͊ͦͦ͡ ˾ͦͫͫ͜Φ ˹͎͊ͫͭͯͨͤͦͦ ͒ͤΎ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͔͙ͨͪͦ͡ ;͙͔ͫͤͤͯ͡ 
͟͜͡Έͫͭ͟͜Έ ͣ͊ͪ΄͍͜Σ ͔ͪͯ͘͡Έͭ͊ͭͦͣ Ύ͙͟ͻ ͫͭ͊ͦ͡ ͊͘ͻ͔ͦͨͤͤ͡Ύ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜ ζ˶͊ 
˿͊ͨ͜Ίͤͼ͊ηΣ ͘ ͍͙͎ͣͦͦΌ ͍͙͙ͤ͊ͭ͘ ͔ͤͦͺ͊΄͙͍ͫͭ͜ ͍͙͙͙ͤͤͣ ͯ ͔ͫͣͪͭ͜ ˽Φ ˾ ͦͫͫ͜Σ 
ͤ͊ͭͦͣͫͭ͜Έ ͟͜͡Έͫͭ͟͜Έ ͍ͤ͊ͨ͊͒͜ ͤ͊ ͔͍ͫͭͯ͒ͤͭ͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͙͡΄͔ ͪͦͫ͊͘͡Σ ͊ ͍͙͍͋ͼΌ 
ͭ͊͟ ͜ ͔ͤ ͚ͤ͊͘΄͙͡Φ ˹͊ͨ͊͒ ͤ͊ͼ͙-͍ͣ͊ͦͫͭ͜͝ ζ˽ͪͣͯ͊͜͡ ˥ͦ͡Ύͪ͒͊͜͟η ͎͍ͤ͊ͣ͊͊ͫΎ 
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͍͙͍͙ͨͪ͊͒͊ͭ ͔ͪͭͦͪ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͔ͫ͟-ͺ͊΄͙ͫͭ ͭ͊ ͎͍ͦͦ͊͡ ˹͊ͼͦͤ͊͜͡Έͤͦ͝ ͔͊͊͒ͣ͟͜͝ 
͔͒͝ ˶ͤ͜;͔͝ ˨͔͔͗ͯͨͨ͘ ͎̂ͦ ˽͊ͨ͜Σ Ύ͙͚͟ ͍ͨͦ͒͊΄͙ ͯ ͍͍͒ͫͭ͊ͯ͜͟ ͤ͊ ͨͦ;͊ͭͯ͟ ͍ͭͪ͊ͤΎ 
мфсу ͪͦͯ͟ ͘ ͙ͨͦͫ͊͒ ͔ͪͭͦͪ͊͟ ͊͘Ύ͍͙͍Υ ζ˸ͦΊΌ Ί͙͒ͤͦΌ ͙ͨͦͣͦ͟͡Ό ͋ͯ͊͡ ͚ͨͦͫͭͤ͊͜ 
͋ͦͪͦͭΈ͋͊ ͘ ͍ͦͤ͊͊͜͡͡΄͍͙͙ͭͦ͊ͤͣ ͨͪͦͺ͔͙ͫͦͪ͊ͣη ώфϐΦ 

˾͔͍ͦ͡Όͼ͚ͤ͜͜ ͤ͊ͫͭͪͦ͝ ͍ ˱ͭ͊͜͡͝ ͙ͣ͊͡ ͋͜͡Έ΄͔ ͙ͨͦͭ͜͡;͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟Σ 
͍ͨͦͪͤ͜Ύͤͦ ͘ ͨͦ͒͜Ύ͙ͣ ζ˽ͪ͊͘Έͦ͟͝ ˤ͔͙ͫͤηΣ ζ͔͍͎̉ͪͦͤͦͦ ͍́ͪ͊ͤΎη ͭ͊ ζ˴ͯ͡Έͭͯͪͤͦ͝ 
͔͍ͪͦ͡Όͼ͜͝η ͍ ˴͙ͭ͊͝Σ Ύ͟͜ ͙͋ͯ͡ ͍ͤ͊͜Ύͤ͜ ͙ͣͤ͊ͣ͘͜ ͔͎͒ͦͦ͜͜͡;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ 
˸͊ͦͫͭͫ͝Έ͊͟ ͯ͟͡Έͭͯͪͤ͊ ͔͍ͪͦ͡Όͼ͜Ύ ͍ ͚ͭ͊ͫ͜͜͡Έͦͣͯ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ  ͯ ͍ͫͭ͜͜͡ 
ͦͤͭͪͯ͟͟͡Έ͙ͭͯͪ ͻͨ͜͜ ͭ͊ ͔͍ͦ͡Όͼ͜͝ ͙ͣ͊ͪͫͣͯ͘͟Σ ͣ͊͊͡ ͙ͫͨͪΎ͙ͭ ͍͙͍ͪͦͭͦ͘͟͜ ͍ͤͦͦ͝ 
͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͭ͊ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͍͚͊ͫͤͦ͊ͤ͘͜ ͤ͊ ͔͒͜Ύͻ ͎ͯͣ͊ͤ͊͘͜ͼ͜͝Σ Ί͍͎͔͊ͤ͊͘͜͡ͼ͜͝Σ 
͍ͭͦͪ;ͦͫͭ͜ ͭ͊ ͍͜͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΦ ˨͙͔͙͍ͪͭͤ͊͟ ͔͎͎ͨ͒͊ͦ͊͜͟ ˨͗Φ ˨ ͔͔͗ͤͭ͜͡Σ Ύ͊͟ 
ͺͯͤ͟ͼ͍ͦͤͯ͊͊͜͡ ͨͪͦͭΎ͎ͦͣ ͫͦͪͦ͊͟ ͍ͪͦ͟͜ όмфнуςсуύ ͣ͊͊͡ ͋ͯ͊͡ ͙͋ͯͭ ͙ͤ͘΅͔ͤ͊Σ 
ͦͫ͟͜͡Έ͙͟ Ύ͍͡Ύ͊͡ ͫͦ͋ͦΌ ͫͨ͊͒΅͙ͤͯ ͋ͯͪ͗ͯ͊ ͭ͊ ͺ͊΄͙͍ͫͭ͜ ͜ ͔ͤ ͍͍͒ͨͦ͒͊͊͜͜͡ ͤ͊ 
͍ͤͦ͜ ͍͙͙͙͟͟͡ ͍͊ͫͦͦ͟͡͝ ͋ͦͪͦͭΈ͙͋  ͚͜ ͤ͒ͯͫͭͪ͊͊͘͜͜͡ͼ͜͝Φ 

˽͍ͪͦ͊͡ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͔ͪͺ͙ͦͪͣ ˶Φ ˥ ͯ͜ ͙͊͘͡΄͙͍ ͚ͭ͊ͫ͜͜͡Έ͟͜ 
͍͔͙͔͙ͯͤͪͫͭͭ͜  ͯͫͭ͊ͤ͜ ͫͭͪͯͭͯͪͤͦ͟͝ ͍͒ͫͭ͊ͦͫͭ͜͜͡Σ ͍ͨͦͪͤ͜Ύͤͦ ͘ ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜ 
ͤ͜΄͙ͻ ͍͙͍͙͔͙ͫͦͦͪͦͤͤ͘͟ͻ ͪ͊ͤ͟͝ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΦ  ̂ ͔ͪͯ͘͡Έͭ͊ͭ͜Σ ͻ͍͙͡Ύ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͔͍ͨͪͦͭͫͭ͜ ͙͍͔ͨͪ͊͘͡ ͒ͦ ͙͚ͨͪͤΎͭͭΎ ͊ͦͤͯ͘͟ ́Φ ˴ ͦ͒ͤ͜Έͦ͊͡ 
Ѕ 9млκмфсф ͨͪͦ ͔͋ͪ͊͊͘͜͜͡͡ͼ͜Ό ͒ͦͫͭͯͨͯ ͒ͦ ͍ͤ͊;͊ͤͤΎΦ ˭͎͒ͤͦ͜ ͙͚ͨͪͤΎͭͦ͝ 
͍͙ͨͦͫͭ͊ͤͦΣ  ͯΎ͚͟͜ ͙͋ͯ͡ ͍͒͋ͪ͊ͤ͜͜͜ ͟͡Ό;͍ͦ͜ ͔ͨͦͦ͗ͤͤ͡Ύ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͔ͪͺͦͪͣΣ 
͔͙ͫͭͯ͒ͤͭ ͙ͣ͊͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍ͫͭͯͨͯ ͤ͊ ͋ͯ͒Έ-Ύͯ͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͯ͟ 
͔ͫͨͼ͊͜͡Έͤͫͭ͜ΈΣ ͍͒͜ ͎͔͎ͦͦ͜͡͝ ͒ͦ ͍͍͍ͨͪ͊ͦͤ͊ͫͭ͊͘Σ ͜ ͦ͗ͤͦͣͯ͟ ͎͍͊ͪ͊ͤͭͯ͊͊ͫ͡Ύ 
͍ͫͦ͋ͦ͒͊ ͍͙͋ͦͪͯ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ 
͔͎ͫͭͪ͊ͭ͜͝ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜Φ ͍̋ͦͨͪ͊͒͊Σ ͤ͊ ͔͙ͦͪͣ͟ͻ ͺ͊ͯ͟͡Έ͔ͭͭ͊ͻ ό͔͙ͣ͒;͙͚ͤΣ 
͔͔͙͚ͤ͗ͤͪͤ͜ ͭ͊ ͤ͜Φύ ͍ͫͤͯ͊͊͜͡ ͎ͪͯͨ͊ ͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͔͔͍ͨͪ͒ͣͭ͜Σ ͤ ͊
͙͍͎ͨͪͦͭ͊ͯ ͍ͨͦͤͫͭ͜Ό ͍͜͡Έͤͦͣͯ ͺͦͫͦ͜͡ͺͫΈͦͣͯ͟ ͺ͊ͯ͟͡Έ͔ͭͭͯΣ ͔͒ ;͙ͭ͊͊ͫ͡Ύ 
͍͔͙͊͟͡ ͟͜͡Έͫͭ͟͜Έ ͊͡Έ͔͙͍͙ͭͪͤ͊ͭͤͻ ͍ͯͪͫ͟͜Φ ˤ͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͫͭͯͨͯ ͒ͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍ͫ ͜ͻ ͍͍ͦͦ͒͊ͪ͜͡ ΄͟͜͡Έ͙ͤͻ ͔͍͊ͭͫͭ͊ͭ͜ ͔͋͘ ͔͔͍͊ͣͤ͘͟͜ ͙ͫͨͪ;͙͙ͤͦ͡ 
͔͔͍͔ͨͪͨͦͤͤͤΎ ͙͚͊ͯ͒ͭͦͪ͜  ͙ͯͫ͊͒ͤͦ͜͟͡͡ ͪͦ͋ͦͭͯ ͍͙͊͒͊͟͡;͍͜ [1, 41]Σ ͊ ͍͙͎ͣͦ͊ 
͙ͪͤͯ͟ ͒ͦ ͋͘͜͡Έ΄͔ͤͤΎ ͔ͫͭͦͪͯ͟ ͍;͙͔͍ͭ͜͡ ͙͍͔ͨͪͦ͘͡ ͒ͦ ͤ͊͒͊ͤͤΎ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͍͙͙͊͒͊ͭ͟͡ ͍ ΄ͦ͊͟͡ͻ ͯͫ ͣ͜ ͍͙͙ͨͯͫͤ͊ͣ͟͟ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 

 ̂мфтм ͪͦͼ͜ ͔ͫͤ͊ͭ ͎͍͍ͨͪͦͦͦͫͯ͊͡ ͊͘ ͔ͭͫͭ͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͔ͪͺ͙ͦͪͣΣ  ͯ
Ύ͚͟͜ ͋ͯͦ͡ ͯͻ͍͔͊ͤͦ͡ ͦ͒ͤͦͪ͜;ͤͯ ͨͫ͜͡Ύ͙͒ͨͦͣͤͯ͡ ͍ͦͫͭͯ͜Σ Ύ͊͟ ͍͟͡Ό;͊͊͡ ͭ͊ͦ͗͟ 
͍ͤ͊;͊͡Έͤͯ ͙ͨͪ͊ͭͯ͟͟Φ ˾͜΄͔ͤͤΎ ͔͔ͨͪ͒͋͊;͊ͦ͡ ͙ͦͭͪͣ͊ͤͤΎ ͎͒ͪͯͦ͝ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ 
͔͊͡ ͋ͯͦ͡ ͔ͤͪͦͯͣͦ͘͘͜͡Σ ͙͍͍ͦͭͪͣͯ͊ ͍͙͙ͨͯͫͤ͟͟ ͙͒ͨͦͣ͡ ͔ͨͪ΄͎ͦͦ ͍ͪͤ͜Ύ ͊͋ͦ 
͍ͨͦͤͯ ͍͙΅ͯ ͍ͦͫͭͯ͜Φ ̂ͪΎ͍͒ͦ͊ ͙ͪ͊͘͟  ͚ ͍͒ͦͫͭͪͦͦ͟͜ ͍͙͙͋ͦͪ ͒ͦ 
͔ͨ͊ͪ͊ͣͤͭͯ͡ όмфтнύ ͍͙͊͋ͦͯ͊͘͟͡͡ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͒͊ͤͦ͝ ͍͙ͨͦͫͭ͊ͤͦΣ ͭͦͣͯ Ύ͟ 
͊͡Έ͔ͭ ͙͍ͪͤ͊ͭͯ ͍ͤ͊ͤͦͦ ͙͋ͯ͡ ͍͙͒ͪͭ͜͟͜ ͭ͊͟ ͍͊ͤ͘͜ ζ͍͊͟͜͡ͺ͊͜͟ͼ͚ͤ͜͜ ͙ͯͪͫ͟ηΣ Ύ͟͜ 
͍͙ͨͪͦͫͤͯ͊͜͡ ͒ͦ мфтп ͪͦͯ͟ [13].  ̂ ͔ͣ͗͊ͻ ͯͪͫͯ͟ ͤ͊ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ό 
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜ΌΣ ͯ мфтн ͪͦͼ͜ ;͙ͣ͊ͦ͡ ͔͍͙͒ͪ͗͊ͤͻ ͍͙͊͒ͤ͡ͻ ͍͍͔ͨͦͤͦ͊͗ͤΈ 
͙͋ͯ͡ ͔͔ͨͪ͒͊ͤ͜ ͍͒͜ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͎ͪͦͣ͊͒ͫΈͦ͟͝ όͤ͊ͪͦ͒ͤͦ͝ύ ͍͙ͦͫͭ͜ όMPIύ ͤ͊ 
ͣͫ͜ͼ͔͍͙͚ ͍͔ͪͤ͜Έ ς ͪ ͔͎ͦͤ͊ͣ͜Σ ͍ͨͪͦͤ͜ͼ͜Ύͣ ͜ ͦͣͯͤ͊ͣ͟ ώоΣ нппϐΦ 
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˭ мфтп ͪͦͯ͟ ͍ ˱ͭ͊͜͡͝ ͨͦ;͙͊͡ ͍ͫͭͦͪΌ͍͙͊ͭ ζ˾͔͎ͦͤ͊͜͡Έͤ͜ ͙͙ͤͫͭͭͯͭ͜ 
͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͔͔͙͔͍ͫͨͪͣͤͭ͟͜ ͭ͊ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͍͙ͦͫͭ͜ηΣ Ύ͟͜ ͚͙͊ͣ͊ͫ͘͡Ύ 
͍͙͟͡Ό;ͤͦ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡Ό ͪͦ͋ͦͭͦΌ ͍ ͎͊ͯ͘͜͡ ͔͎͎͙ͨ͒͊ͦ͜͟ ͭ͊ 
ͨ͒ͨͦͪ͜Ύ͍͍͙͒ͦͯ͊ͫ͟͡Ύ ˸͔͍ͤͫͭͪͫͭͯ͜͜  ͍ͯͫͨͪ͊͊ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͙ͤ͊ͯ͟ όMURST). 
˹͚͊͋͜͡Έ΄ Ύ͙͙ͫͤͣ͟͜ ͙͙ͤͫͭͭͯͭ͊ͣ͜ ͍͍͙͊͗͊ͫ͡Ύ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͙͙͒͒͊ͭ͟;ͤ͜ ͼ͔͙ͤͭͪ 
ͨͦ;͍͊ͭͦͦ͟͝ ͭ͊ ͔͍ͤͨͦͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ˾͙ͣ͜Σ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͙͙͒͒͊ͭ͟;͙͚ͤ 
ͼ͔ͤͭͪ ͔͒ͦͫ͒͗ͤ͜͡Έ  ͔͒ͦͯͣͤͭ͊͜͟ͼ͜͝ ͯ ͔̅ͦͪͤ͡ͼ͜͝ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙͙ͤͫͭͭͯͭ͜ ͙ͨͪ 
˾͙ͣͫΈͦͣͯ͟ ͭ͊ ˸͊ͤͫ͜͡Έͦͣͯ͟ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ώнΣ пллϐΦ ˱ Ύ͟΅ͦ ͤ͊ мфтоςтп ͤΦͪΦ 
͙͡΄͔ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˣ͊ͪ͜Σ ˣͦͦͤ͡Έ͝Σ ˸͊ͤͯ͜͡ ό͍͔͙͔ͯͤͪͫͭͭ͜ ˴͙͊ͭͦ͊͟͡ύ ͭ͊ 
́ͪ͜Ίͫͭͯ ͍͙ͫͤͯ͊͜͡ ͎͙ͨͪͦͪ͊ͣ ͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡Σ ͭͦ 
͍ͤ͊ͫ͒ͦ͜͟͡ ͙͚ͨͪͤΎͭͭΎ ͙͙ͤ͘͟ ͔͍͊ͦͤͦͨͪͦͭ͘͟͟͜ όоунκмфул ͭ͊ мснκмфунύ  ͯ ͍ͫ ͜ 
͚ͭ͊ͫ͜͜͡Έ͟͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͍͔ͨͦͪͤͯ͊ͫ͡Ύ ͫ ͭͯͨͤ͜Έ ͎ͣ͊ͫͭͪ͊͜ ͘ ͔͎͎͙ͨ͒͊ͦ͜͟ ώ12]. 

˽͙ͭ͊ͤͤΎ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͍ ͚ͦͫͭ͊ͤͤ͜ ;͍͔ͪͭ͜ ͙ͭͫΎ;ͦͭͭ͜͡Ύ 
͍͍͒͋ͯ͊ͦͫ͜͡Έ  ͯ ͍͒ͦͻ ͤ͊ͨͪΎͣ͊ͻΥ ͍ͤ͊;͊ͤͤΎ ͍;͙͔͍ͭ͜͡ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡ ͭ͊ 
͍͙͊͒͊͟͡;͍͜-͔͔͙͍ͨͪ͒ͣͭͤ͟͜ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡Φ ˿ͭ͊ͪ͊ ͫͻ͔ͣ͊ ͔͔ͨͪ͒͋͊;͊͊͡ 
͎͍ͨ͒ͦͭͦͯ͜͟ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͊͘ ͫͻ͔ͣͦΌ нҌнΣ ͔͒ ͔ͨͪ΄͜ ͍͒͊ ͙ͪͦ͟ ͙͍ͨͪͫΎ;͍͙ͯ͊ͫ͡Έ 
͍ͦͫͤͦ͊ͣ ͍ͤ͊;͊ͤͤΎ  ͚͍͙ͻ͍ͦ͊ͤͤΎΣ ͊ ͎͒ͪͯ͊ ͍͙ͨͦͦͤ͊͡ ͋ͯ͊͡ ͨͪͦͺ͜͡ΈͤͦΌ ͘ ͎ͦ͡Ύ͒ͯ 
ͤ͊ ͍͍ͦ͜͟͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͯ;͍ͤ͜Φ ́͊͟,  ͎͍ͯͨ͒ͦͭͦ͜ͼ͜ ͍;͙͔͍ͭ͜͡ ͨͦ;͍͊ͭͦͦ͟͝ ΄͙ͦ͟͡ ͍͎ͯ͊͊ 
͙ͨͪ͒͜͡Ύ͊ͫ͡Ύ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͍͍ͫͯͨͪͦͦ͒ͦ͜ ͙͙͙͒ͭͤΣ ͊ ͍ ͔͔ͫͪ͒ͤΌ 
΄ͦͯ͟͡ ͎͍͙ͦͭͯ͊͡ ͺ͊ͻ͍͜ͼ͍͜ ͍͙ͤ͊͘;͔͙ͤͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ [10, 13ς14]Φ ˭͎͎͒ͤͦͦ͜ 
͍͎ͤͦͦͦ ͤ͊ͨͪΎͣͯ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͍ͦͫͭͤ͜Έͦ͝ ͫͺ͔͙ͪΣ ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͍ͯͣͦͦΌ 
͙ͪͦ͋ͦͭ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡ ͫͭ͊ͦ͡ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͍͒ͦͪ͜;͎ͤͦͦ ͙͙͒͒͊ͭ͟;͎ͤͦͦ 
ͯͪͫͯ͟Σ ͤ͊ Ύͦͣͯ͟ ͔͙ͫͭͯ͒ͤͭ ͍͍͙ͦͨ͊ͤͦͯ͊͡ ͔͙ͣͭͦ͒ͯ͟ ͍͙͊͒͊ͤͤ͟͡Ύ ͍͎ͫͦͦ ͔͔ͨͪ͒ͣͭ͊Φ 

˭͊ ͍͙ͫͦ͊ͣ͡ ˹Φ ˽ ͙͎ͦͫͭͪ͊;Σ ͯ ул-ͻ ͪͪΦ ̆̆ ͫͭΦ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ 
;͍͙͔͍ͭ͜͡ ˱ͭ͊͜͡͝ ͦͤ͟ͼ͔͍ͤͭͪͯ͊ͦͫ͡Ύ ͔͔͍ͨͪ͊͗ͤͦ  ͍ ͎͊ͯ͘͜͡ ͺ͎ͦͦ͜͜͡͡͝Σ ͍͙ͪͦͭͯ͘͟ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͭ͊ ͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͍͙ͦͫͭ͜ ώтΣ сфϐΦ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ͍ ͍ͦͫͭͤ͜Έͦͣͯ 
͔ͫͭͦͪ͟͜ ͋ͯͦ͡ ͔ͪͦͪͦ͋ͤͦ͘͡ ͨΩΎ͙ͭͪ͜;ͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͙ͨ͊ͤ͡Σ ͊ ͍ ͔͊͊͒ͣ͟͜;ͤͦͣͯ 
͔͔͍͙ͫͪ͒ͦ΅͜ ͋ͯͦ͡ ͍͍͔ͨͪͦ͊͒͗ͤͦ ͫͭͯͨͤ͜Έ ͒ͦͭͦͪ͊͟ ͤ͊ͯ͟ όоунκмфулύΣ ΅ͦ ͫͭ͊ͦ͡ 
͍͙͙ͦͣ͟͟͡ ͯͫ ͣ͜ ͍͜͡Έ͙ͤͣ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙ͣ͟ ͍͙͊͒͊͟͡;͊ͣ ό͒ͦͼ͔ͤͭ͊ͣύΣ Ύ͟͜ ͒͡Ύ 
ͨͦ͒͊͡Έ΄ͦ͝ ͙ͪͦ͋ͦͭ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͙ͣ͊͡ ͚͙͊ͣ͊ͭͫ͘Ύ ͍ͤ͊ͯͦͦ͟Ό ͒͜Ύ͡Έͤͫͭ͜ΌΦ 
˻͍ͫͭͤ͜Ύ ͒͜Ύ͡Έͤͫͭ͜Έ ͍͙͊͒͊͟͡;͍͜ ͨͦ;͊͊͡ ͔͍͙ͦ͋ͣ͗ͯ͊ͭͫΈ ͙ͪ͊ͣ͊ͣ͟ ͦͺ͜ͼ͚ͤͦ͜͝ 
͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ ͙ͪͦ͋ͦͭ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ Ύ͟͜ ͎͙ͤ͊ͣ͊͊ͫ͡Ύ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͤ͊ 
͔ͦͤͦͣ͟͜;ͤ͜  ͚ͫ ͯͫͨ͜͡Έͤ͜ ͍͙͙͙͟͟͡Φ 

ˤͭͪ͊ͭ͊ ͍͙͒ͦͪ͜ ͒ͦ ͯͪΎ͒ͯ ̆˨˽ ͭ͊ ͙ͨͦͭ͜͡;ͤ͊ ͙ͪ͊͘͟ мфул-ͻ ͪͪΦ ͙͍͔ͨͪ͊͘͡ ͒ͦ 
͍͙͙͔ͤͤͤͤ͟Ύ ͯͤ͊͜͟͡Έ͎ͤͦͦ Ύ͍͙΅͊ ζ˽͔ͤͭ͊ͨ͊ͪͭͭͦ͜η ς ͙͙͊ͤͭͦͣͯͤͫͭ͟͜;ͤͦ͝ 
ͨΩΎ͙͚ͭͨ͊ͪͭͤͦ͜͝ ͦ͊͟͜͡ͼ͜͝ όмфулςмффнύΣ ͪͦͨ͊͒͘ Ύͦ͟͝ ͔͍͍ͦͤ͊ͣͤͯ͊͘ ͍͔͊ͪ͘΄͔ͤͤΎ 
ͨͫ͜͡Ύ͍ͦΊ͎ͤͤͦͦ ͔ͭ͊ͨͯ ͍͙ͪͦͭͯ͘͟ ͙ͪ͊ͤ͟͝ ͭ͊ ͨ͊͒ͤͤ͜Ύ ˽͔ͪ΄ͦ͝ ˱͚ͭ͊ͫ͜͡Έͦ͟͝ ˾͔͙ͫͨͯ͋͜͟͡ 
(1948ς1994).  ̂ ͔ͫͭͦͪ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝Σ  ͯ ͼ͔͚ ͔ͨͪͦ͒͜ ͔͎ͫͨͦͫͭͪ͊ͦͫ͜͡Ύ 
͙͔ͤ͗ͤͤ͘Ύ ͟͜͡Έͦͫͭ͟͜ ͔͔͙ͭͦͪͭ;͙ͤͻ ͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍ͯͪͫ͟͜Σ ΅ͦ ͙͍͔ͨͪͦ͘͡ ͒ͦ ͔͍͎ͨͤͦͦ 
͍͔ͤ͜͡Ό͍͊ͤͤΎ ͔͒͜͝ ͨͪͦͺΦ-͔ͭͻΦ ͍͙ͦͫͭ͜Φ ˩ͭͤͫͭ͜͜͡Έ ͍͙΅ͦ͝ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ΄͙ͦ͟͡ 
˱ͭ͊͜͡͝ ͔͔͚ͨͪ΄͊͡ ͍ ͙ͣ͊ͫΣ ͔͒ ͔ͨͪ΄ͦ;͔͎͍͙ͪͦͣ ͍͊͒͊ͤͤ͘Ύͣ ͋ͯͦ͡ ͪͦͫͭ͊ͤͤ͘Ύ 
͎͊͊͘͡Έͤͦ͝ ͍ͦͫ͜;͔ͤͦͫͭ͜ ͤ ͙͍͎͊ͨͪͦͭ͊ͯ ͍ͯ͘Έͦͨͪͦ͟ͺ͜͡Έ͚ͤ͜  ͜Ύ͚ͫͤ͟͜͜ ͍ͦͫͭ͜͜ ώм9, 1]. 
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˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ  ͯ͟ ͪ͊ͤ͜͝ ͔͎ͫͨͦͫͭͪ͊͊ͫ͜͡Ύ ͔͔ͭͤ͒ͤͼ͜Ύ ͒ͦ ͍͙ͪͦͭͯ͘͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ 
ͭ͊ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΦ 

˽͙͒ͨͫ͊ͤͤ͜Ύ ˤ͔͙ͦ͟͡͝ ͻ͊ͪͭ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ όмфууύ ͍͙͒ͪͦ͜͟͡ ͍͙͚ͤͦ ͔ͨͪͦ͒͜  ͯ
͍͙ͪͦͭͯ͘͟ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͍͙ͦͫͭ͜ ͎͊͊ͦͣ͘͡ ͭ͊ ˱ͭ͊͜͡͝ ͔ͦͪͣ͊͘͟Φ ̒͟ ͊ͤ͊͘͘;͊Ί 
˻Φ ˸ ͍͊ͭ͜Ίͤͦ͟Υ ζ˿͊͒ͤ͊͟͡ ͙ͨͪͪͦ͒͊ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ ͫͯ;͊ͫͤͦ͝ ˱͚ͭ͊ͫ͜͡Έͦ͟͝ 
˾͔͙ͫͨͯ͋͜͟͡ ͍͔ͯͣͦͤ͊͘͡ ͔͒͊ͦ͟͡ ͔ͤ ͙͙ͨͪͦͫͭͣ ͨͪͦͼ͔͙ͫ͊ͣ ͝͝ ͫͦͼ͊͜͡Έ͎ͤͦͦΣ 
͔ͦͤͦͣ͟͜;͎ͤͦͦ ͚ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͍͙ͪͦͭͯ͘͟Φ ˢͤ͊͘͜͡ ͼ͙ͻ ͫͯͫͨ͜͡Έͤͦ ͍͎͙͊ͦͣͻ ͔͚ͪ͊͜͡ 
͔͔͙͍ͨͪͦͤͦ͟͡ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͍͔ͨͦͫͭͯͨͦ ͔ͣͤ͘΄͔ͤͤΎ ͔͚ͪͦ͋͗ͤͦͫͭ͘͜ ͣ͗͜ ͫͭ͊ͤͦͣ  ͜
͍͊͒͊ͤͤ͘Ύ͙ͣ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ͨͦͫͭͯͨͯ  ͚͍ͦͫͭͤ͜ΈͦΌ ͫͺ͔ͪͦΌ Ύ͟ ͙͍ͦͫͦ͋ͦ͡͝ ͺ͙ͦͪͣ 
ͫͦͼ͊͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜η ώоΣ нрмϐΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˻͔ͭ͗Σ ͔ͣͦ͗ͣͦ 
͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟Σ ΅ͦ ͊͘ ;͍͊ͫ͜ ͍ͨͪ͊ͤͤ͜͡Ύ  ͯͪ͊ͤ͟͜͝ ͍ͦ͜͡ͼ͔͙͍ͤͭͪͫͭ͜Σ ͍ͦͫͭ͊͜ ͔ͤ ͙͡΄͔ 
͔͔͚ͨͪ΄͊͡ ͍ ͔͍͙͚͒ͪ͗͊ͤ ͔ͫͭͦͪ͟Σ ͔͊͡ ͺ͙͊ͭ͟;ͤͦ ͫͭ͊͊͡ ͊ͨͦͪͯͦ͘͟Ό ͔ͦͤͦͣ͟͜;͙ͤͻΣ 
ͫͦͼ͊͜͡Έ͙ͤͻ  ͜ ͯ͟͡Έ͙ͭͯͪͤͻ ͔͔͍͔ͨͪͭͦͪͤΈΣ ΅ͦ ͍͙͒ͦ͋ͪ͊ͦͫ͘͜͡Έ ͯ ͍͙͙͔ͤͤͤͤ͟͜ 
ͺ͔͔ͤͦͣͤͯ ζ˱͚ͭ͊ͫ͜͡Έ͎ͦͦ͟ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ͙͍͒͊ηΣ ͔ͤͭͪͤ͊͜ͼͦͤ͊͊͘͜͜͡ͼ͜͝ ͭ͊ ͊ͯ͘͡;͔ͤͤ͜ 
͔͙ͤͦͣͤ͘͜ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ  ͜ ͙͔ͨͦͫͤͤ͜͡ ͍͙͍ͨͯ͡ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͪͯͻ͍͜ ͤ͊ ͨͪͦͼ͔ͫ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Φ ˾͔ͯ͘͡Έͭ͊ͭͦͣ 
͍ͨͪͦ͊ͯ͡ ͍ͦͫͭͤ͜͜ͻ ͔ͪͺͦͪͣ 1960-ͻ ͪͪΦ ͫͭ͊͊͡ ͍ͭͪ͊ͭ͊ ͣ͒͗ͯ͜͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝ ͤ͊ 
͍͍͚ͫͭͦ͜͜ ͔͊ͪͤ͜ ;͔͔ͪ͘ ζ͍ͣ͊ͫͦͫͭ͜Έη ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ Ύ͙͚͟ ͍ͫͭ͊΄͙ ͤ͊ ΄͡Ύͻ ͨͦͭͯ͗ͤͦ͝ 
͙͔͙ͫͫͭͣ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯ ͔͍͍͔͙ͤ͒ͦͦͤ͡ͻ ͔͍ͫͭͯ͒ͤͭ͜Σ ͍͙͍ͫͭͦͪ ͯͫ ͜ ͍͙ͯͣͦ ͒͡Ύ 
Ύ͎ͦͣͦ͊͟ ͨͪͦͫͭ͜΄͎ͦͦ ͫͨͦͫͦ͋ͯ ͙ͦͭͪͣ͊ͤͤΎ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͍ͨͦͫͭͯͨͦͦ͝ 
͔͍͒͊͟͜͡ͺ͊͜͟ͼ͜͝ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡  ͨ͜ ͍͔ͦͪͻ͍ͦͦͫͭ͜ ͔͒ͦͫ͒͗ͤ͜͡Έ  ͯͤ ͍͚͊ͯͦ͟͜ ͫͺ͔ͪ͜Φ 

 ̂ ͔͍ͨͤͦͣͯ ͔ͫͤͫ͜ ͔͔͙͙ͨͪ͊ͣͤͣ͡ ͒͡Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝ ͙ͫͭ͊͡  
1980-ͭ͜ ͪͪΦΣ ͙ͦ͟͡ ͤ͊ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜ ͋ͯͦ͡ ͙͚ͨͪͤΎͭͦ ͨΩΎ͙ͭͪ͜;͙͚ͤ ͨ͊ͤ͡ 
͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜Σ ͍ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͍͔ͨͦͪͤͯ͊ͫ͡Ύ ͫͭͯͨͤ͜Έ ͘͜ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͊ ͍ 
͔͊͊͒ͣ͟͜;ͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ ͋ͯͦ͡ ͍͍͔ͨͪͦ͊͒͗ͤͦ ͫͭͯͨͤ͜Έ ͒ͦͭͦͪ͊͟ ͤ͊ͯ͟Φ 
˾͔͊͊͘͜͡ͼ͜Ύ ͦͫͭ͊ͤͤΈͦ͝ ͔͒͜͝ ͎͋͊͊ͭͦ ͍ ;ͦͣͯ ͙ͫͨͪΎ͊͡ ͨ͒ͤ͜ΎͭͭΌ ͔͚͙͎ͪͭͤͯ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜ ˱ͭ͊͜͡͝ ͭ͊ ͙ͨ͒ͨͫ͊ͤͤ͜Ό ˤ͔͙ͦ͟͡͝ ͻ͊ͪͭ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͭ͊ ˣͦͦͤͫ͡Έͦ͟͝ 
͔͒͊ͪ͊͟͡ͼ͜͝Σ ͦͫ͟͜͡Έ͙͟ ͍ ͚ͤ͊͋͜͡Έ΄ ͍͙͔͙ͪͦͤͤ͘ͻ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ 
͙͒ͦͨͦ͟ ͔ͤ ͚΄ͦͫ͡Ύ ͨͪͦ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͙͙͍ͨͯͫͤ͟͟͜  ͯ͒ ͦͭͦͪ͊ͭ͟͜Φ 

˱ͭ͊͜͡Ύ ͍ͨͦͤͦΌ ͣͪͦ͜Ό ͍͒͜;ͯ͊͡ ͜ ͍͔͍ͫͫͭͤ͜Ό ͻ͍͙͡Ό ͔͍ͨͪͦͭͫͭ͜ мфсу ͪΦΣ Ύ͟͜ 
͙͍͔͙ͨͪ͘͡ ͒ͦ ͔ͨͪͦ͒ͯ͜ ζ˿͍͙ͤͼ͔͍͙ͻ ˿͔ͣ͒ͫ͜Ύ͙ͭͻηΣ ͊͋ͦ ͎ͪͦͣ͊͒ΎͤͫΈͦ͟͝ ͍͚͙ͤ͜ ͙ͤ͘Έ-
ͦ͟͝ ͔͙͍ͤͭͤͫͤͦͫͭ͜͜Σ Ύ͊͟ ͙͍ͭͪ͊͊͡ ͒ͦ ͔͔͙͙ͫͪ͒ͤ мфул-ͻ ͍ͪͦ͟͜Φ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͫͺͦͪͣͦ-
͍͊ͤͫͭ͜Έ ͍ ̂ͪ͊ͤͫ͟͝Έͦͣͯ͟ ͙ͨͦͭ͜͡;ͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ ˽ͪͦΊ͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ζ˽͔ͤͭ͊-
ͨ͊ͪͭͤͦ͜ηΣ  ͯͨͦ͒͊͡Έ΄ͦͣͯ ͨ͊ͤͯ͡ΊͭΈͫΎ ͙͙͒ͦͫ͒ͭ͜͡ ͍͙͍ͨ͡ ͤ͊ ͍ͦͫͭͯ͜ ͚ͭ͊ͫ͜͜͡Έ͙͟ͻ 
͍͙ͨͪͦ͊͒ͤ͡ͻ ͙ͫ͡  ͯ1990-ͭ͜ ͪͪΦΣ ͙ͤ͊ͫ͒͜͟͡ ͒͡Ύ ˱ͭ͊͜͡͝ ͍͒͜ ͙ͨ͒ͨͫ͊ͤͤ͜Ύ ˣͦͦͤͫ͡Έͦ͟͝ 
͔͒͊ͪ͊͟͡ͼ͜͝ ͭ͊ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͙ͪ͊ͤ͟͝ ͒ͦ Ί͙͒-
͎ͤͦͦ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͫͭ͊ͤ͒͊ͪͭͯΦ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͪͯͻͯ ͍ 
̂ͪ͊ͤͫ͟͝Έͦͣͯ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͍͙͎ͣ͊͊Ί ͎͒ͦͫͦͤ͊ͦͦ͟͡ ͊ͤ͊ͯ͘͜͡ ͙ͨͪ;͙ͤ  ͜ ͍ͤ͊ͫ͒͜͟͜͡ 
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SUMMARY 
Nelin Ie. The Pecularities of the System of the Higher Pedagogical Education in Italy in 

the Second Half of the XX-th Century. 
The article analyzes the problems of pedagogical training of future teachers. The 

theoretical and legal aspects of formation the higher pedagogical education in Italy in the 
second half of the XX-th century is revealed. Special attention is drawn to the dependence of 
the system of the education on political ideology. In particular, there is marked the impact of 
the Christian Democratic Party on the formation of the education system in the world space. 
The advantages and disadvantages of the enactment of the liberalization of admission to 
universities are analyzed. The causes of the student movement and its impact on the national 
educational system are highlighted. 

The object of the article is the study of the pedagogical education in Italy prior to the 
signing of the Magna Charta Universitatum. The methodological basis of the study makes N. 
Barbieri, R. Greci, G. Luzzatto. By means of comparative historical analysis, analysis of archival 
materials and documents, we have come to the conclusion that in the second half of the XX-th 
century, higher education in Italy did not develop uniformly. In the postwar period, more 
attention was paid to technical and vocational education. In the second half of the 1960-s, 
educational policy in Italy was designated by facilitate admission to the university system and the 
transition from elite to mass education. This transformation was accompanied by an economic 
crisis and the movement of the radical students. 
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After the adoption of the law on the liberalization of entry into universities in the country 
there has been taken a decision on the degree of PhD (Dottorato di ricerca, 382/80), embarked 
on the development of inclusive and innovative education. 

At the beginning of the 1990-s due to the instability in the economy and political circles, 
ƘƛƎƘŜǊ ŜŘǳŎŀǘƛƻƴ Ƙŀǎ ƭŀƎƎŜŘ ōŜƘƛƴŘ LǘŀƭȅΩǎ Ƴƻǎǘ ŘȅƴŀƳƛŎ ŜŘǳŎŀǘƛƻƴŀƭ ǎȅǎǘŜƳΥ ǘƘŜ ¦YΣ ǘƘŜ ¦{!Σ 
Germany, France and others. The country wallowed in corruption and political scandals that led 
to the collapse of the First Italian Republic (1948-1994), but the rich history of higher education 
and prestige of Italy on the international stage contributed to the development of international 
education programs and the signing of the Bologna Declaration in 1999. 

Key words: Christian Democracy (Italy), the Italian economic miracle, 1968, the student 
movement, a national educational system, liberalization, the reform, the Pentapartito. 

 

̂˨˴ όотмҌ378)(73) 
̐Φ ˢΦ ˽͊ͤ;͔ͤͦ͟  

̂ͣ͊ͤͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  
͍͔͙͔ͯͤͪͫͭͭ͜ ͣ͜Φ ˽ ͍͊͊͡ ͙́;͙͙ͤ 

 

̅˻˾˸̂ˤˢ˹˹̒ ̒˴˻˿́˩˯ ˱˹˹˻ˤˢ̇˱˯˹˻˥˻ ˶˱˨˩˾ˢ ˤ ˿̊ˢ  
ˤ ˿ˮ˿́˩˸˱ ζ˿́ˢ˾̊ˢ ̊˴˻˶ˢ ς ̂ ˹˱ˤ˩˾˿ˮ́˩́η 

 

˿ͭ͊ͭͭΌ ͙͍ͨͪͫΎ;͔ͤͦ ͍͙͍͔ͫͭͤͤ͜͡Ό ͺͦͪͣ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͔ͤͯͪΎ͍͙͒ͦͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ Ύ͔͚ͦͫͭ͟ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ 
͔͒ͪ͊͜͡Φ ˢ͍ͭͦͪͦͣ ͙͔͙͍ͫͫͭͣ͊ͭͦ͊ͤͦ͘ ͼ͜͜͡Σ ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͜ 
͔͍ͫͭͯ͒ͤͭ͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ Ύ͟͜ ͍ͫͭ͊͡ΎͭΈ ͔͔ͨͪ͒ ͫͦ͋ͦΌ ͼ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Φ ˭͔ͪͦ͋ͤͦ͡ ͍͙͍ͫͤͦͦ͟ 
ͨͪͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͙͙ͤͣ ͙ͭ͊͟ͻ ͍͊͒͊ͤ͘ΈΣ Ύ͟Υ ͍͙ͻ͍͍ͦͯ͊ͤͤΎ ͍͎ͤͦͦͦ ͨͦͦͤͤ͟͜͡Ύ ͔͙͒ͣͦͪ͊ͭ͟;͙ͤͻ 
͔͍͒ͪ͜͜͡ ͒͡Ύ ͔͙͒ͣͦͪ͊ͭ͟;ͤͦ͝ ͔͍͙͒ͪ͗͊Τ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͙ͪͯͨ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͍͒ͪ͜͜͡ ͒͡Ύ ͙ͪͤ͘͜ͻ 
ͺ͊ͻ͍͙ͦͻ ͎͔͚͊ͯ͘͡Τ ͼ͜͡Έ͍ͦ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͒ͦ ͍ͫͭͯͨͯ ͯ ͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ 
͙͊͊͒͘͟͡Τ ͨͪͦͺ͔͚ͫͤ͊͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͣͦͦ͒͜͡ ͤ͊ ͔ͣ͗͜ ͨͪͦͺ͜͡Έͤͦ͝ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͭ  ͊
͍͙΅͎ͦͦ ͍ͪͤ͜Ύ ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͤ ͔ͯͪΎ͍͒ͦ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ ˿̊ˢΣ ͺ͍ͦͪͣͯ͊ͤͤΎ Ύ͔͚ͦͫͭ͟ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ 
͔͒ͪ͊͜͡Σ ͔͙͒ͣͦͪ͊ͭ͟;͙͚ͤ ͔͒ͪ͜͡Σ ͨͪͦͺ͔͚͙͚ͫͤ͜ ͔͒ͪ͜͡Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͫͦͼ͊͊͘͜͜͡ͼ͜ΎΣ ͨͪͦͺ͜͡Έͤͦ͝ 
΄͟͜͡Έͤ͊ ͍ͦͫͭ͊͜ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˨͡Ύ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͣͤ͘͜ ͍ 
̂ͪ͊ͤ͟͜͝ ͦͤ͟;͔ ͔ͤͦ͋ͻ͒ͤͦ͜Ό Ί ͤ͊Ύ͍ͤͫͭ͜Έ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔͍͒ͪ͜͜͡Φ ̒͟ ͊ͤ͊͘͘;͊Ί 
͊ͣ ͔͙ͪ͊ͤͫ͟Έ͙͚͟ ͔͔͙ͭͦͪͭ͟ ͔ͭͦͪ͜͝ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͣͤ͘͜ E. ˾ ͔ͦ͒͗ͪͫΣ  ͯ͋ͯ͒Έ-Ύ͚͟͜ 
͍ͤͤͦ͊͜ͼ͜͝ ͝͝ ͯ;͙͙͊ͫͤ͟ ͨ͒ͨ͊͒͊͜ΌͭΈ ͨ͒͜ ͦ͒ͤͯ ͘ ͙ͭ͊͟ͻ ͨΩΎ͙ͭ ͔͎͚͊ͭͦͪ͟͜Υ 

¶ ͚ͭͦΣ ͻͭͦ ͤ͊ͪͦ͒͗ͯΊ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔͒͜͝Τ  

¶ ͚ͭͦΣ ͻͭͦ ͍͒ͪ͊͜ ͯ͘ ͗ ͨ͒͜ͻͦͨ͡ΌΊ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔͒͜͝Τ  

¶ ͚ͭͦΣ ͻͭͦ ͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͋͜͡Έ΄ͦͫͭ͜Σ ΅ͦ ΄͍͙͒ͦ͟ ͙͚ͫͨͪͣ͊Ί ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔͒͜͝Τ 

¶ ͚ͭͦΣ ͻͭͦ ͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͋͜͡Έ΄ͦͫͭ͜Σ ΅ͦ ͍ͨͦ͜͡Έͤͦ ͙͚ͫͨͪͣ͊Ί ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ 
͔͒͜͝Τ 

¶ ͚ͭͦΣ ͻͭͦ ͍͒ͫͭ͊͜Ί ͍͒͜ ͨͪͦͼ͔ͫͯ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͜ [6, 281]. 
˿͔͊ͣ ͭ͜Σ ͻͭͦ ͍ͻ͙ͦ͒ͭΈ ͒ͦ ͔ͨͪ΄͙ͻ ͍͒ͦͻ ͔͎͚͊ͭͦͪ͟͜Σ ͣͦ͗ͯͭΈ ͍͍͙͊͗͊ͭͫΎ 

͍ͤͤͦ͊͜ͼ͚͙͙ͤͣ͜ ͔͙͒ͪ͊ͣ͜͡Φ ˲ͻΣ ͤ͊ ͒ͯͣͯ͟ ˩Φ ˾ ͔ͦ͒͗ͪͫ͊Σ Ί ͙͡΄͔ млς15 %  ͯ
͚ͦ͗ͤ͟͜ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͫͺ͔ͪ͜Σ ͜ ͔ͫ͊ͣ ͍͙ͦͤ ͪͯͻ͊ΌͭΈ ͎͊ͯ͘͡Έ ͯͨ ͔͔ͪ͒Σ ΅ͦΣ  ͍ͯͫͦΌ 
;͔͎ͪͯΣ ͙ͫͨͪΎΊ ͍͙͍ͪͦͭͦ͘͟͜ ͔͍͙͒ͪ͗͊ ͭ ͊͝͝ ͍͙͔͊ͭͦͪͭͭͯ ͤ͊ ͚ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͔͊ͪͤ͜Φ 
 ̂͟ ͙ͤ͘͜ ζ˶͔͍͒ͪͫͭͦ͜ ͒͡Ύ ͍ͤͤͦ͊͜ͼ͚͜Υ Ύ͟ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͔͙͍ͪ͊ͭͤͫͭ͟͜Έ ͙ͦͣ͊ͤ͒͟ ͜ 
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͍͙ͤ͊ͪͦ͒͗ͯ͊ͭ ͔͒͝͝η [1] ˨͗Φ s ͔͚͒ͪ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ί ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͔͒ͪ͊͜͡ ͘ 
͙ͨͦ͘ͼ͚͜ ͚͎ͦͦ ͒͊ͭͤͦͫͭ͘͜ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͭ ͍͊ ͍͍͙ͨͪͦ͊͒͗ͯ͊ͭ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͙ͣͤ͘͜Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ό ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ 
ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͔͒ͪ͊͜͡ ͙͍ͨͪͫΎ;͔ͤ͜ ͨͪ͊ͼ͜ ˽Φ ˿ ͦͯͤ͊͡ όPaul 
SloaneύΣ ˥Φ ̊ ͔ͺ͔ͪ͊ όGabriel ShefferύΣ ˨Φ ˿ ͚ͭͦͺ͔ͪ͊ όDennis Staufferύ ͭ͊ ͤ͜. 
˹͎͊ͦͦͫ͡ ͤ͊ ͝ͻͤΈͦͣͯ ͍͔ͫͭ͊ͤͤ͜͡ ͒ͦ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͜ ͯ ͙ͪͤ͘͜ͻ ͫͺ͔ͪ͊ͻ 
͔ͪͦ͋ͤͦ͘͡  ͯͨͪ͊ͼΎͻ ζ˱͍ͤͤͦ͊ͼ͚͙͚ͤ͜ ͔͒ͪ͜͡Υ Ύ͟ ͙ͤ͊͒ͻ͙ͤͯͭ ͦͣ͊ͤ͒ͯ͟ ͜ ͙͙ͨͦͪͦ͒ͭ 
͔͙͍ͪ͊ͭͤͫͭ͟͜Έη όThe Innovative Leader: How to Inspire Your Team and Drive 
Creativity)Σ ζ˱͍ͤͤͦ͊ͼ͚ͤ͜͜ ͔͙͒ͪ͜͡  ͍͚ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͙ͨͦͭ͜͡ͼ͜η όInnovative Leaders 
in International PoliticsύΣ ζ˨ͯͣ͊Ό;͙ ͊͘ ͎͙͙͍ͦ͒ͤͤͦͦ͟Ό ͫͭͪͦ͜͟͡ΌΥ ͙ͨͦͪ͊͒ 
͍ͤͤͦ͊͜ͼ͚͙ͤͣ͜ ͔͒ͪ͊ͣ͜͡ ͯ ͙ͪͤ͘͜ͻ ͫͺ͔ͪ͊ͻη όThinking Clockwise: A Field Guide for 
the Innovative Leader)Φ ̂ ͚ͭͦ ͔͗ ;͊ͫΣ ͊ͤ͜ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻΣ ͊ͤ͜ ͍ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ 
͍͙ͤ͊ͯͦ͟ͻ ͔͔͒͗ͪ͊͡ͻ ͔ͤ ͤ͊͘ͻ͙ͦ͒ͣͦ ͔͙ͦͣͨͫͤ͟͟͡ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ΅ͦ͒ͦ 
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͊ͫͨͭͯ͟ ͺ͍ͦͪͣͯ͊ͤͤΎ Ύ͔͚ͦͫͭ͟ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͔͒ͪ͊͜͡Φ 
˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͼ͔Σ ͯ ˿̊ˢ ͫͤͯ͜ΌͭΈ ͤ͊͘;ͤ͜ ͙ͨͪ͊ͭ͟;ͤ͜ ͤ͊ͨͪ͊ͼΌ͍͊ͤͤΎ ΅ͦ͒ͦ 
͍͙ͪͦͭͯ͘͟ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͔͍͒ͪͫͭ͊͜͡ ͙͊ͫͦ͋͊ͣ͘ ͔ͤͺͦͪͣ͊͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͊ ͔ͫ͊ͣ 
;͔͔ͪ͘ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͔ͤͯͪΎ͍͙͒ͦͻ ͙ͣͦͦ͒͗ͤ͜͡ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Φ  

˿̊ˢ Ί ͪ͊ͤͦ͟͝ΌΣ ͔͒ ͫͤͯ͜Ί ͔͔͍͔ͨͪͪͤ͊͜ ;͊ͫͦͣ ͙ͭͪ͊͒ͼ͜Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͔͒ͪͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ ͣͦͦ͒͜͡ Ύ͟ ͙ͪ͊ͤ͟͝Σ ͙ͫ͡ΈͤͦΌ ͔͔͊͋ͨ͘͘;͔ͤͤΎͣ ͤ͊ͫͭͯͨͤͦͫͭ͜ 
ͣ͗͜ ͔͔ͫͪ͒ͤΈͦΌ ͭ ͍͊ ͙΅ͦΌ ͍ͦͫͭͦ͜Ό  ͍ͼΈͦͣͯ ͨͪͦͼ͔ͫ͜Φ ˢͤ͊͘͜͡ ͦͫͭ͊ͤͤ͜ͻ ͨͯ͋͊͜͟͡ͼ͚͜ 
͍͙͒ͦͦ͒ͭΈΣ ΅ͦΣ ͺ͙͊ͭ͟;ͤͦΣ ͔ͤͣ͊Ί ͨͪ͊ͼΈ ͨͪͦ ͔ͭΣ Ύ͟ ͔͔͊͋ͨ͘͘;͔ͤͦ ͤ͊ͫͭͯͨͤͫͭ͜Έ ͯ 
ͺ͍ͦͪͣͯ͊ͤͤ͜ Ύ͔͚ͦͫͭ͟ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͔͒ͪ͊͜͡  ͍ͫ ͔͔͚ͪ͒ͤ͜ ͜ ͍͙΅͚͜ ͍ͦͫͭ͜͜Φ 

˭͍͊͗͊Ό;͙ ͤ͊ ͼ͔Σ ͔ͣͭͦΌ ͫͭ͊ͭͭ͜ Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͘ΩΎ͍͘͟͜ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ 
ͫͭ͊ͪ΄ͦ͝ ΄͙ͦ͟͡  ͚ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͯ ͨͪͦͼ͔ͫ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͒ͪͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ 
ͣͦͦ͒͜͡Φ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˢͤ͊͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͭͯͣ͊͡;͔ͤͤΎ 
ͨͦͤΎͭͭΎ ζ͍ͤͤͦ͊͜ͼ͚͔ͤ͜ ͔͍͒ͪͫͭͦ͜͡ηΤ ͙͔ͫͤͭ͘ ς ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͼ͎ͫͤͦͦ͜͜͡ 
ͪͦͯͣͤͤ͘͜Ύ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͔͍͒ͪͫͭ͊͜͡Σ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ύ ς ͒͡Ύ ͨͦ͒ͯ͜͡ ͺͦͪͣ ͙ͪͦ͋ͦͭ 
͘͜ ͫͭ͊ͪ΄͙͙ͦ͊ͫͤ͊ͣ͟͟͡ ͭ ͊ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͤ͊ ͎͙ͪͯͨ ͒͡Ύ ͝ͻ ͔͍ͪͦͣ͗ͯ͊ͤͤ͘Ύ ͊͘ 
ͫͨ͜͡Έ͙͙ͤͣ ͙ͦͤ͊͊ͣ͘͟Τ ͎͍͊͋ͫͭͪ͊ͯ͊ͤͤΎ ς ͒͡Ύ ͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͘͜ ͫͯͯͨͤͦͫͭ͟͜ 
ͦͤ͊͘͟ ͜ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙ͭͻΣ Ύ͟͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͫͭͦͫͯΌͭΈͫΎ ͔͙ͣͭ ͫͭ͊ͭͭ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ̒͟ ͊ͤ͊͘͘;͔ͤͦ ͍͙΅͔Σ ͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ 
͊͟ͼ͔ͤͭͯΊͣͦ ͍͎ͯ͊ͯ ͤ͊ ͔ͤͺͦͪͣ͊͡Έ͚ͤ͜ ͍ͦͫͭ͜͜ ͣͦͦ͒͜͡Σ ͊ ͔ͫ͊ͣ ͒͜Ύ͡Έͤͦͫͭ͜ 
͔ͤͯͪΎ͍͙͒ͦͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ Ύ͟͜ ͨͦΊ͒ͤͯΌͭΈ ͯ ͍ͫͦ͝ͻ ͍͊͊͡ͻ ͯ;͍ͤ͜ ͫͭ͊ͪ΄ͦ͝ ΄͙ͦ͟͡ 
(high schoolύ ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͙ͭͣ ͙ͫ͊ͣͣ ͔͔͊͋ͨ͘͘;ͯΌ;͙ ͤ͊ͫͭͯͨͤͫͭ͜ΈΦ 
˭͍͊͗͊Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ  ͍˿̊ˢ ͒͜Ύ͡Έͤͫͭ͜Έ ͙ͭ͊͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͔͒ͯ͗ ͨͦ΄͙͔ͪͤ͊ ͭ ͊
͝ͻͤΎ ͟͜͡Έͫͭ͟͜Έ ͤ͊ ͦ͊͟͡͡ΈͤͦͣͯΣ ΄͍ͭ͊ͭͦͦͣͯ ͭ͊ ͤ͜΄͙ͻ ͍ͪͤ͜Ύͻ ͤ͊͜͡;ͯΊͭΈͫΎ 
͙ͭͫΎ;͙͊ͣΣ ͙ͣ ͔͔͙ͦͫͪ͒ͣͦ͘ ͍͎ͯ͊ͯ ͙͡΄͔ ͤ͊ ͙ͭͻ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͜ 
͎͊͊͘͡Έ͔͙ͤͦ͊ͣͪ͊ͤͫ͟Έ͙͟ͻ όͤ͊ͼͦͤ͊͜͡Έ͙ͤͻύ ͦ͋ΩΊ͒ͤ͊ͤͤΎͻΣ Ύ͟͜ Ί ͔͙͍͙͙͊ͪ͒ͭͦ͊ͤͣ͟ 
˨͔͍͙ͪ͗͊ͤͣ ͔͔͒ͨ͊ͪͭ͊ͣͤͭͦͣ ͍͙ͦͫͭ͜ ͙ͪ͊ͤ͟͝ ώфϐ ͜ ͒͜Ύ͡Έͤͫͭ͜Έ Ύ͙͟ͻ ͨͦ΄͙ͪΌΊͭΈͫΎ 
ͤ͊ ͯ;͍ͤ͜ ͫͭ͊ͪ΄͙ͻ ͍͊ͫ͟͜͡ όhigh schoolύ ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ˭ мл ͊ ͫͦͼ͊͜ͼ͚͜Σ 
Ύ͟͜ ͫͨͪΎ͍ͣͦͯΌͭΈ ͍ͫͦΌ ͒͜Ύ͡Έͤͫͭ͜Έ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͔͒ͪͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ ͣͦͦ͒͜͡ ͍ 

https://www.google.com.ua/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Dennis+Stauffer%22
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͔ͦͤͭͫͭ͟͟͜ ͍͙ͪͦͭͯ͘͟ ͊ͪ͟ΩΊ͙ͪ ͭ ͔͊ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜Σ с ͨ ͪ͊ͼΌΌͭΈ ͤ͊ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
ͤ͊ͫͭͯͨͤͦͫͭ͜Σ ͣ͊Ό;͙ ͔͔͙ͦͫͪ͒͟Σ Ύ͟͜ ͨͦΊ͒ͤͯΌͭΈ ͙͍ͦ͋͒͜ ͔͎͊ͭͦͪ͟͜͝Φ 

˿͔͔ͪ͒ ͚͍͙͍͍ͤ͊ͨͦ͜͡΄͙ͻ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͒ͪͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ ͜ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡Σ ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ˿̊ˢΣ 
͍͙͔͒ͤͦ͜͡ ͭ͊͟͜Υ  

¶ ζ˨͙͙͙͍ͫͭͪ͋ͯͭͤ͜ ͍ͦͫͭͤ͜͜ ͙ͯ͋͟͡ ˢ͔͙͙ͣͪ͟η όDistributive Education Clubs of 
America (DECA)) [3]; 

¶ ζ˸͚͊͋ͯͭͤ͜ ˣ͔ͤͫ͘͜-͔͙ͭͪ͜͡ ˢ͔͙͙ͣͪ͟η (FBLA-PBL (The Future Business 
Leaders of America-Phi Beta Lambda)) [8]; 

¶ ζ˸͚͊͋ͯͭͤ͜ ͨͪͦͺ͔͙ͫͦͤ͊͜͡  ͯ ͫͺ͔ͪ͜ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎη όHealth 
Occupations Students of America (HOSA)Σ ͙ͣͤ͊͘͜͡ ͍ͤ͊ͯ͘ ͤ͊ Future Health 
Professionals) [4]; 

¶ ζ˹͍͙͊;͙͟ ˿̊ˢη (SkillsUSA) [7]; 

¶ ζ˻͍ͫͭͤ͜Ύ ͤ͊ͼͦͤ͊͜͡Έͤ͊ ͊ͫͦͼ͊͜ͼ͜Ύ Ό͙ͤͻ ͺ͔͔͍ͪͣͪ͜η όNational Young 
Farmer Educational Association) [5]; 

¶ ζ˽ ͪͦͺ͔͙ͫͦͤ͊͜͡  ͯ ͋͘͜ ͔ͤͫ-ͫͺ͔ͪ͜ ˢ͔͙͙ͣͪ͟η (Business Professionals of 
America) [2].  
˻͙͒ͤͣ ͘͜ ͒͜Ί͍͙ͻ ͍͊ͫͦ͋͘͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͤ͊ͫͭͯͨͤͦͫͭ͜  ͍͙͔ͫͫͭͣ͜ ζͫͭ͊ͪ΄͊ 

΄ͦ͊͟͡ ς ͍͔͙͔ͯͤͪͫͭͭ͜η Ί ͍ͤ͊͊ͤ͘͜ ͎ͪͦͣ͊͒ͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͒͜Ύ͡Έͤͫͭ͜Έ Ύ͙͟ͻ ͙ͣ 
͎ͪͦ͘͡Ύ͒͊Ίͣͦ  ͍ ͼ͚͜ ͫͭ͊ͭͭ͜Φ ͍̅ͦͪͣͯ͊ͤͤΎ ͔͒ͪͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ 
;͔͔ͪ͘ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚ͤͯ͜ ͪͦ͋ͦͭͯΣ ͤ͊͒͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͍ͤ͊;͊ͤͤΎ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡Φ ˻͎ͪ͊ͤ͊͘͜ͼ͜͝ ͤ͊͒͊ΌͭΈ ͎͙ͨͦͫͯ͡ ͘ 
͔͍ͭͫͭͯ͊ͤͤΎ ͍ͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟ ͭ͊ ͊͘ͼ͍͔͊ͤ͜͟͡Έ ͜ ͒͊ΌͭΈ ͎ͣͦͯ͘ ͍͘Ύ͙ͭ ͯ;͊ͫͭΈ ͯ 
͙ͪͤ͘͜ͻ ͎ͣ͊͊ͤͤ͘Ύͻ ͤ͊ ͍ͪͤ͜͜ ͣͫͭ͊͜Σ ΄ͭ͊ͭͯ ;͙ ͙ͪ͊ͤ͟͝Φ ˽͍ͪͦ͊ͤ͊ͦ͊ͤ͘͜͜͡ ͙ͤ͊ͣ 
ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͣ͊ΌͭΈ ͔͔͙ͦͫͪ͒͟ ͍ ͯͫ͜ͻ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ΄ͭ͊ͭ͊ͻ ͜ Ί ͙ͨͦͭͯ͗ͤͣ 
;͙͙ͤͤͦͣ͟ ͯ ͤ͊͒͊ͤͤ͜ ͤ͊ͤ͘Έ ͜ ͍͙ͤ͊;ͦ͟Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͔͍͒ͪͫͭͦͣ͜͡ ͯ ͙ͪͤ͘͜ͻ 
ͫͺ͔ͪ͊ͻ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͍ͨͪͦ͒ͦ͗ ͙͗ͭͭΎ ͫΈ͎ͦͦ͒ͤ͜΄ͤ͜ͻ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ 
ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͜ ͔͍ͫͭͯ͒ͤͭ͜Φ 

˴ͦ͗ͤ͊ ͘ ͼ͙ͻ ͊ͫͦͼ͊͜ͼ͚͜ ͣ͊Ί Ύ͟ ͍ͫͦΌ ͔ͫͨͼ͙ͺͯ͜͟Σ ͍͙ͤ͊͘;͔ͤͯ ͫͺ͔ͪͦΌ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͭ͊͟ ͜ ͔ͦͪͣͯ͟ ͔ͣͭͯΣ ͤ͊ ͒ͦͫΎ͎͔ͤͤͤΎ Ύͦ͟͝ ͦͪ͜Ί͍ͤͭͦ͊ͤͦ ͪͦ͋ͦͭͯ ͘ 
ͦ͋ͦͣ͊ ͍͍͙͙ͦͣ͜͟ ͎͙ͪͯͨ͊ͣ ό͙͍͒Φ ͭ ͊͋͡Φ 1). 

͙́͊͋͡ ͼΎ м 
̇͜͜͡ ͙ͪͦ͋ͦͭ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͘͜ ͫͭ͊ͪ΄͙͙ͦ͊ͫͤ͊ͣ͟͟͡ ͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ 

 

˹͍͊͊͘ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ˸͔ͭ͊ ͙ͪͦ͋ͦͭ ͘͜ 
ͫͭ͊ͪ΄͙͙ͦ͊ͫͤ͊ͣ͟͟͡ 

˸͔ͭ͊ ͙ͪͦ͋ͦͭ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ 

ζ˨͙͙͙͍ͫͭͪ͋ͯͭͤ͜ ͍ͦͫͭͤ͜͜ 
͙ͯ͋͟͡ ˢ͔͙͙ͣͪ͟η 

˽͎͍͙͒ͦͭͯ͊ͭ͜ ͍͙ͤͦͻ ͔͍͒ͪ͜͜͡ ͜ 
͙ͨ͒ͨͪ͜Ίͣͼ͍͜ ͒ͦ ͍ͫͭͯͨͯ ͍ 
͍͔͙͔ͯͤͪͫͭͭ͜ 

˽͎͍͙͒ͦͭͯ͊ͭ͜ ͒ͦ ͪͦ͜͡ ͔͒ͪ͊͜͡ ͯ 
ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ 

ζ˸͚͊͋ͯͭͤ͜ ˣ͔ͤͫ͘͜-
͔͙ͭͪ͜͡ ˢ͔͙͙ͣͪ͟η 

˽͎͍͙͒ͦͭͯ͊ͭ͜ ͍͙ͤͦͻ ͔͍͒ͪ͜͜͡ ͒ͦ 
͍ͫͭͯͨͯ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜ ͊͘ 
͔ͦͤͦͣ͟͜;͙ͤͣ ͨͪͦͺ͔ͣ͜͡ 

˽ͦΊ͙͒ͤ͊ͭ ͔͋ͤͫ͘͜ ͜ ͍͔͙͔ͯͤͪͫͭͭ͜ 
͙͊ͫͦ͋͊ͣ͘ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ 
͔͍͒ͪͫͭ͊͜͡  ͚ ͔ͤ͊͗ͤͦ͡͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜ 

http://www.nyfea.org/
http://www.nyfea.org/
http://www.bpanet.org/
http://www.bpanet.org/
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˽͍͔ͪͦ͒ͦ͗ͤͤΎ ͙́͊͋͡ͼ͜ м 
ζ˸͚͊͋ͯͭͤ͜ 
ͨͪͦͺ͔͙ͫͦͤ͊͜͡  ͯ ͫͺ͔ͪ͜ 
ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎη 

˾͍͙͙ͦͤͯͭ͘ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ 
͍͙͍͊͗ͦͫͭ͜͡ ͍͎͒ͦͪͦͦͦ͘ 
ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎ  ͚ ͍͙͍͊͗ͦͫͭ͜͡ 
͡Ό͔͚͒Σ Ύ͟͜ ͙ͦ͋ͪ͊͡ ͊ͪ͟ΩΊͪͯ  ͯ
ͫͺ͔ͪ͜ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ 

˭͔͔͊͋ͨ͘;͙͙ͭ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ 
͍͙Ύ͍͔ͤͤ͡Ύ ͔͒ͪͫ͜͡Έ͙͟ͻ 
Ύ͔͚ͦͫͭ͟ ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ 
͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͎͊ͯ͘͜͡ ͦͻ͙ͦͪͦͤ 
͍͒ͦͪͦ͘ΩΎ  

ζ˹͍͙͊;͙͟ ˿̊ˢη ˭͔͔͊͋ͨ͘;͙͙ͭ ͯ;͍ͤ͜ 
͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜ ͍͙͋ͦͪͯ 
͚ͣ͊͋ͯͭͤΈͦ͝ ͊ͪ͟ΩΊ͙ͪΣ Ύ͊͟ 
͍͍͒ͨͦ͒͊͜͜Ί ͝ͻͤͣ͜ ͔͔ͤͭͪͫ͊ͣ͜ 

˽͎͍͙͒ͦͭͯ͊ͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ 
͍͙Ύ͍͔ͤͤ͡Ύ ͔͒ͪͫ͜͡Έ͙͟ͻ 
Ύ͔͚ͦͫͭ͟ ͨ͒͜ ;͊ͫ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ 
͍͙ͪͦͭͯ͘͟ ͍͍ͨͪͦ͒ͦ͗ ͙͗ͭͭΎ 

ζ˻͍ͫͭͤ͜Ύ ͤ͊ͼͦͤ͊͜͡Έͤ͊ 
͊ͫͦͼ͊͜ͼ͜Ύ Ό͙ͤͻ 
ͺ͔͔͍ͪͣͪ͜η 

˿ͺ͍͙ͦͪͣͯ͊ͭ ͔͒ͪͫ͜͡Έ͟͜ Ύͦͫͭ͟͜ 
ͣͦͦ͒͜͡ ͒͡Ύ ͙ͪͦ͋ͦͭ ͍ ͎͊ͯ͘͜͡ 
ͫ͜͡ΈͫΈ͎ͦͦ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ 

˽͎͍͙͒ͦͭͯ͊ͭ͜ ͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ 
͔͍͒ͪ͜͜͡ ͒͡Ύ ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͟-
͒͊ͪͫΈͦ͟͝ ͎͊ͯ͘͜͡ 

ζ˽ͪͦͺ͔͙ͫͦͤ͊͜͡ ͯ 
͋͘͜ ͔ͤͫ-ͫͺ͔ͪ͜ ˢ͔͙͙ͣͪ͟η 

˨͎͙ͦͨͦͣͦͭ ͯ;ͤΎͣ ͍͙͙͙ͪͦ͋ͭ 
Ύͦͫͭ͟͜ ͔͒ͪ͊͜͡ ͒͡Ύ ͙ͪͦ͋ͦͭ  ͯ
ͫͺ͔ͪ͜ ͔͋ͤͫͯ͘͜ ͤ͊ ͎͋͊ͦ͡ ͤ͊ͼ͜͝ 

˻͙͋ͪͦͭ͘͝ ͔͒ͪͫ͜͡Έ͙͙ͣ͟ 
͍͙ͤ͊;͟ ͙͊ͣ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ 
͔͙ͦͤͦͣ͟͜͟ ͙ͪ͊ͤ͟͝ ;͔͔ͪ͘ 
͙ͨ͒ͨͪ͜Ί͙ͣͤͼΈͯ͟ ͒͜Ύ͡Έͤͫͭ͜Έ 

 

˻ͤ͊͘;͔͙͙ͤͣ ͼ͜͡Ύ͙ͣ ͍͙ͤ͊͘;͊ΌͭΈͫΎ  ͚ ͺ͙ͦͪͣ ͙ͪͦ͋ͦͭΣ Ύ͟͜ ͪͤ͘͜ΎͭΈͫΎ 
͙͡΄͔ ͔ͤͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͔͊͗ͤͦ͘͡ ͍͒͜ ͍͍ͦͦ͜͟͝ ͎͙ͪͯͨ ͯ;͙͍͊ͫͤ͟͜ ͔ͤͺͦͪͣ͊͡Έ͙ͤͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜Φ ˨ͦ ͙ͤͻ ͔ͤ͊͗͊ͭ͡Έ ͭ͊͟͜ ͺ͙ͦͪͣΣ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͍͙ͪͦͭͦ͘͟ 
͔͒ͪͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ Ύ͟Υ 

¶ ͦͤ͟ͺ͔͔ͪͤͼ͜͝ ς ͍ͤ͊ͯͦ͟͜ ͊͘ͻ͙ͦ͒Σ ΅ͦ ͨͦ͡Ύ͎͊ΌͭΈ ͯ ͎͍͔ͦ͋ͦͦͪͤͤ͜ ͔͍ͨͤͦ͝ 
͔͙͙ͨͪͦ͋ͣ͊ͭ͟͡Σ Ύ͊͟ ͍͙ͤ͊͘;͔ͤ͊ ͔͎͊͒͊͒͘͘͜͡ΈΤ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͍͒ͦͨͦͤΌΌͭΈͫΎ 
͔͙ͫͣͤ͊ͪ͊ͣ͜Σ ͔ͫͯͪͫ͟͟͜Ύ͙ͣ ͒ͦ ͍͙ͤ͊͘;͙ͤͻ ͣͫ͜ͼΈΣ ͨͯ͋͜͡;͙͙ͤͣ ͍͙͙ͫͭͯͨ͊ͣ Ύ͟ 
͍͙͒ͦͣ͜ͻ ͡Ό͔͚͒Σ ͭ͊͟ ͜ ͣͦͦ͒͜͡Σ ͎͙͙ͪͯͣ͟͡ ͙ͫͭͦ͊ͣ͡ ͭͦ΅ͦΤ 

¶ ͔͙ͨͪͦͭ͟ ͭ ͎͙͊ͨͪͦͪ͊ͣΣ Ύ͟͜ Ί ͙͍͙͙ͦͪͦͭͦͭͪ͊ͣ͟͟͡ ͊͘ͻ͙ͦ͒͊ͣΣ ΅ͦ ͣ͊ΌͭΈ 
͔͍ͨͤͯ ͔ͣͭͯΣ Ύͯ͟ ͒ͦͫΎ͎͊ΌͭΈ ͯ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͎͍ͪͯͨͦͦ͝ ͒ ͜Ύ͡Έͤͦͫͭ͜Τ 

¶ ͎ͣ͊͊ͤͤ͘ΎΣ ͙ͦͤͯͪͫ͟͟Σ ͙ͦͣͨ͊͒͜͜͡Σ ͤ͊ Ύ͙͟ͻ ͍͙ͤ͊͘;͊ΌͭΈͫΎ ͚ͤ͊ͯͫͨ͜΄ͤ͜΄͜ 
ͫͭ͊ͪ΄͙͙ͦ͊ͫͤ͟͟͡ ͯ ͙ͪͤ͘͜ͻ ͫͺ͔ͪ͊ͻΤ ͭ͊͟͜ ͊͘ͻ͙ͦ͒ ͙͍ͣͦͭͯΌͭΈ ͯͫ͜ͻ ΄ͦ͟͡Ύ͍ͪ͜ ͒ͦ 
͙͍͊ͭͤͦ͟͝ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ  

¶ ͍͙͍͙ͫͭ͊͟Σ ͤ͊ Ύ͙͟ͻ ͯ;͙͙͊ͫͤ͟ ͣ͊ΌͭΈ ͎ͣͦͯ͘ ͚͙͙ͦͤ͊ͦͣͭͫ͘Έ ͘͜ 
͒ͦͫΎ͎͔ͤͤͤΎ͙ͣ ͍ͦ͒ͤͦͭ͜͟͜͡ ͊͋ͦ ͡Ό͔͚͒-ͨͪͦͺ͔͍ͫͦͤ͊͜͜͡ ͯ ͚ͦ͋ͪ͊ͤ͜ ͯ;ͤΎ͙ͣ ͫͺ͔ͪ͜Τ 

¶ ͔͎͙ͭͪͤͤ͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͤ͊ ͔ͣͭ͜ ͍͙͙ͪͦͤͯͭ͘ Ύ͟ ͎͊͊͘͡Έͤ͜Σ ͭ͊͟ ͜ ͔ͦͤͪͭͤ͟͟͜ 
͔͒ͪͫ͜͡Έ͟͜ Ύͦͫͭ͟͜Σ ͨͦͭͪ͋ͤ͜͜ ͒͡Ύ ͦ͋ͪ͊ͤͦ͝ ͯ;͔ͤͣ ͫͺ͔͙ͪΣ ͔͙͍ͪ͊ͭͤͫͭ͟͜ΈΣ 
ͦͪ͊ͭͦͪͫΈ͟͜ ͍ͣͤͤ͜ΎΣ ͔ͦͣͯͤ͊͋͟͜͟͡Έͤͫͭ͜Έ ͭͦ΅ͦΤ 

¶ ͯͫͭͪ͘͜;͜ ͘ ͍͙͙͒ͦͣͣ͜ ͡Ό͒Έ͙ͣΣ ͙ͦͪ͊ͭͦͪ͊ͣΣ ͙͍ͣͦͭͯΌ;͜ ͍͙ͨͪͦͣͦΣ Ύ͟͜ 
͙ͤ͊͒ͻ͊ΌͭΈ ͯ;͙͍͊ͫͤ͟͜ ͤ͊ ͨͦ͒͊͡Έ΄ͯ ͙͍͊ͭͤͯ͟ ͍ͤ͊;͊͡Έͤͯ ͭ͊ ͍ͭͪͯ͒ͦͯ ͒͜Ύ͡Έͤͫͭ͜ΈΤ 

¶ ͙͙ͤͫͭͭͯͭ͜Σ ΄͙ͦ͟͡Σ ͔͊͊͒ͣ͟͜͝Σ Ύ͟͜ ͨͦ͡Ύ͎͊ΌͭΈ ͯ ͍ͤ͊;͊ͤͤ͜ ΄ͦ͟͡Ύ͍ͪ͜Σ Ύ͔͟ 
͍͙ͻ͙ͦ͒ͭΈ ͊͘ ͙ͪ͊ͣ͟ ΄͟͜͡Έͤͦ͝ ͎͙ͨͪͦͪ͊ͣΣ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͤ͊ ͋͊͘͜ ͍͙͒ͦͣ͜ͻ ͍͙΅͙ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͘ ͍͊͊͒͟͜͡Τ 

¶ ͍͙͙͋ͦͪ ͔͍͙ͪͤ͟͜ͻ ͎͍ͦͪ͊ͤ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͊͋ͦ ͎ͪͦͣ͊͒ͫΈ͎ͦͦ͟ ͙͍͊ͭͯ͟Σ Ύ͙͚͟ 
͔͋ͯ͒ ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͔͔͙ͤͭͪͫ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͤ͊ ͦ͊͟͡͡ΈͤͦͣͯΣ ΄͍ͭ͊ͭͦͦͣͯ ;͙ 
ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜Φ 
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ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ̂ͤ͊ͫ͒ͦ͜͟͡ 
͒͜Ύ͡Έͤͦͫͭ͜ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ  ͍ͯ͊͊͡ͻ Ύ͙͟ͻ ͨͦΊ͒ͤ͊ͤ͜ ͯ;ͤ͜ ͫͭ͊ͪ΄ͦ͝ ΄͙ͦ͟͡ 
ͭ ͔͙͊ͫͭͯ͒ͤͭ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍͙ͪ͜΄ͯΊͭΈͫΎ ͟͜͡Έ͊͟ ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;͙ͤͻΣ ͫͦͼ͊͜͡Έͤͦ-
͔ͦͤͦͣ͟͜;͙ͤͻ ͜ ͯ͟͡Έͭͯͪͤͦ-͍ͦͫͭͤ͜͜ͻ ͍͊͒͊ͤ͘ΈΣ ͊ ͔ͫ͊ͣΥ ͍͙ͻ͍ͦͯΊͭΈͫΎ ͍͔ͤͦ ͨͦͦͤͤ͟͜͡Ύ 
͔͙͒ͣͦͪ͊ͭ͟;͙ͤͻ ͔͍͒ͪ͜͜͡ ͒͡Ύ ͔͙͒ͣͦͪ͊ͭ͟;ͤͦ͝ ͔͍͙͒ͪ͗͊Τ ͺͦͪͣͯΊͭΈͫΎ ͎ͪͯͨ͊ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͍͒ͪ͜͜͡ ͒͡Ύ ͙ͪͤ͘͜ͻ ͺ͊ͻ͍͙ͦͻ ͎͔͚͊ͯ͘͡Σ Ύ͟͜ ͒͊ͭͤ͘͜ ͪͯͻ͙͊ͭ ͔ͦͤͦͣͯ͟͜͟ 
͔͍͙͒ͪ͗͊ ͍͔͔ͨͪ͒Τ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͼ͜͡Έ͍ͦ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͒ͦ ͍ͫͭͯͨͯ 
ͯ ͍͙΅͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡Τ ͤ͊ ͔ͣ͗͜ ͨͪͦͺ͜͡Έͤͦ͝ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͭ ͍͙͊΅͎ͦͦ ͍ͪͤ͜Ύ 
ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔ͨͪ΄͊ ͺ͊͊͘ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͣͦͦ͒͜͡Φ 

˭͍͊͗͊Ό;͙ ͤ͊ ͍͙͍͊͗ͫͭ͜͡Έ ͔ͤ͊͗ͤͦ͡͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͙ͣͦͦ͒͗ͤ͜͡ͻ 
͔ͤͯͪΎ͍͙͒ͦͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍͙͎ͣ͊͊ΌͭΈ ͺ͙ͦͪͣΣ ͙͊ͫͦ͋͘  ͚
͔͙ͣͭͦ͒ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͒ͪͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ ͯ ͝ͻͤ͜ͻ ͍͊͊͡ͻΦ  
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔͍͙͔ͤͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·͔ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍ ˿̊ˢΣ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ 
͊͟;͔͍ͫͭ ͙͍ͤͤͦ͊ͼ͙͎͙͔ͦͤͤͦͦ͒ͪ͊͡Σ ͔͙͒ͣͦͪ͊ͭ͟;͔͙͚ͫ͟ ͙͔͒ͪ͡Σ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͚ ͙͔͒ͪ͡Σ 
ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͫͦͼ͙͙͊͊͘͡ͼ͙ΎΣ ͨͪͦͺ͙͡Έ͔ͤͦ ΄ͦ͟͡Έ͔ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Φ 

SUMMARY 
Panchenko I. The Formation of Skills of the Innovative Leader in the USA in the 

System ζHigh School ς UniversityηΦ 
The article is devoted to activity of American nongovernmental organizations, aimed at 

forming innovative leadership skills among the high school and University students. The author 
has analyzed the activity of the NGOs accredited by the US Department of Education in the 
terms of innovative leadership development. 

The author has systematized the aims of the following organizations, targeted at high 
school and university students: Business Professionals of America, Distributive Education Clubs 
of America, Future Health Professionals, National Young Farmer Educational Association, 
SkillsUSA, The Future Business Leaders of America-Phi Beta Lambda. They mostly deal with the 
development of leadership through initial professional socialization achieved through group 
activity and competitive events organized by above mentioned organizations. 

hƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ŜŦŦŜŎǘƛǾŜ ƳŜŀƴǎ ƻŦ ŜƴǎǳǊƛƴƎ Ŏƻƴǘƛƴǳƛǘȅ ƛƴ ǘƘŜ ζƘƛƎƘ ǎŎƘƻƻƭ ς ǳƴƛǾŜǊǎƛǘȅη 
is named NGOs whose activities we consider in this article. Formation of leadership skills is 
through vocational work, providing information on training opportunities after high school. The 
organization provides services on testing abilities, skills and interests and allows taking part in 
various competitions in a city, state or country. We have analyzed the associations which have 
branches in all USA states and are a powerful factor in providing the knowledge and skills 
associated with leadership in different areas of life today for American seniors and students. 

Each of these associations has its specific defined area of activity and specific purpose, 
which is focused on achieving work with both age groups. 

The most frequently used leadership driven activity have been systematized in the table 
which shows the tendencies in organizations as well as gives material for the conclusions 
concerning the most efficient ones both with the high school and with University students.        

The author has come to the conclusion that with the persistent application of the 
strategies described in the article the following tasks might be achieved: growing up a new 
generation of democratic leaders for a democratic country, forming a group of professional 
leaders in different spheres; training of high school students to entering higher educational 
establishments; professional socialization of the youth on edge of sphere school education and 
higher level of professional training. 

Key words: non-governmental organizations in the USA, formation of an innovative 
leader, a democratic leader, a professional leader, professional socialization, specialized 
schooling. 

 

̂˨˴ отмΦмопΥотуόпфоύ 
̐Φ ˿Φ ˽ͪͦͼΈͦ͟ 

̂ͣ͊ͤͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  
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˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͊ͤ͊͘͜͡ ͍͙ͦͫͤͦͤͻ ͨͦͤΎͭΈ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝Φ ˽͒͜ ;͊ͫ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͍ͤ͊ͯͦͦ͟-ͨͦ΄͍͙͚ͯͦ͟ 
͔ͣͭͦ͒Σ ͍͙͍;͔ͤͦ ͭ͊ ͙͔͙͍ͫͫͭͣ͊ͭͦ͊ͤͦ͘ ͍͒ͪͯͦ͊ͤ͟͜ ͔͔͒͗ͪ͊͡ ͘ ͍͒ͦͫ͒͗ͯ͊ͤͦ͜͡͝ ͔͙ͭͣΦ ˤ͙΅͊ 
͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍ͦͫͭ͊͜ ͙̂ͪ͊ͤ͟͝ ͣ͊Ί ͙ͫͨͪΎ͙ͭ ͔͔͊͋ͨ͘͘;͔ͤͤΌ ͯ;͊ͫͭ͜ ͔͍͙͒ͪ͗͊ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ 
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͊͘ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯΣ ͪͦ͘΄͙͔ͪͤͤΌ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͘ ͤ͜΄͙͙ͣ 
͔͍͙͒ͪ͗͊͊ͣ ͍ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Φ ˹͙ͤ͜ ͙͍͎ͦͫͦ͋ͦͦ͡ ͤ͊͘;͔ͤͤΎ ͍ͤ͊͋ͯ͊Ί ͍͙͍;͔ͤͤΎ ͫͯ;͎͊ͫͤͦͦ 
ͣͫͭͯ͘͜ ͭ͊ ͎͍͙ͦͦͤ͡ͻ ͨͦͤΎͭΈ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͍͔͚̐ͪͦͨͫΈͦͣͯ͟ ͙͔ͦͤͭͤͤͭ͟͜Σ 
͔ͦͪͣ͊͘͟ ͍ ˴͍͍ͦͪͦͫͭ͜͜͡ ˣ͔͡Έ͎͜ΎΦ ̂ ͫͭ͊ͭͭ͜ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͎͍ͦͦͤ͜͡ ͭͯͣ͊͡;͔ͤͤΎ 
͍͙ͦͫͤͦͤͻ ͨͦͤΎͭΈΣ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦΌ ͎͍ͨ͒ͦͭͦͦ͜͟Ό ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ 
ˣ͔͡Έ͎͜͝Σ ͔͋͘ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ Ύ͙͟ͻ ͔͙͍͔ͤͣͦ͗͡ ͼ͔ͫͤ͜͜͡ ͋͊;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍;͙͔͍ͭ͜͡ ͤ͊ ͔͔ͭͪͤ͊ͻ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͍͙ͦͫͭ͜Φ ̇Ύ ͔ͨͪͦ͋ͣ͊͡ ͍ͨͦͤͫͭ͜Ό ͔ͤ ͔͒ͦͫ͒͗ͤ͊͜͡ ͍ 
̂ͪ͊ͤ͟͜͝Σ ͭͦͣͯ ͙ͣ ͍͋͊;͊Ίͣͦ ͔͔͙͍ͨͪͫͨͭͯ͟ ͍ ͨͦ͒͊͡Έ΄ͦͣͯ ͝͝ ͍͙͍;͔ͤͤ͜Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ Ί͍͔͚ͪͦͨͫΈ͊͟ ͍ͦͫͭ͊͜Σ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΣ ͺ͊ͣ͊ͤ͒ͫ͡Έ͊͟ ͫͨ͜͡Έͤͦͭ͊Σ ͺͪ͊ͤͼͯ͘Έ͊͟ ͫͨ͜͡Έͤͦͭ͊Σ ͔͎ͪͦͤ͊͜͡Έ͙͚ͤ 
͔ͨ͊ͪ͊ͣͤͭ͡Σ ΄͟͜͡Έͤ͊ ͍ͦͫͭ͊͜Σ ͙ͤͫͭͭͯ͜ͼ͚͔ͤ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͍͊͟͜͡ͺ͊͜͟ͼ͜Ύ ͍;͙͔͍ͭ͜͡Σ 
ͫͭ͊ͤ͒͊ͪͭ ͍͙ͦͫͭ͜Σ ͍ͤ͊;͊͡Έͤ͊ ͙͒ͫͼ͙ͨͤ͊͜͡Φ  

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˿Έ͎ͦͦ͒ͤ͜ Ί͍͔͚ͪͦͨͫΈ͊͟ ͍ͦͫͭ͊͜ ͔͔͍ͨͪ͋ͯ͊Ί ͤ͊ ͔ͭ͊ͨ͜ 
͔͔͍͙ͨͪ͋ͯ͒ͦ ͭ͊ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͊͒͘͡Ύ ͙ͦͨͭͣ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟  ͚ͨͦ΄ͯͯ͟ ΄͡Ύͻ͍͜ ͝͝ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡ΎΦ ˿͔͊ͣ ͍ ͼ͙ͻ ͪ͊ͣ͊͟ͻ ͍͙͍;͔ͤͤΎ 
Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͍͒ͦͫ͒ͯ͜ Ί ͙͒ͦͫͭΈ ͍͙͍͙͊͗ͣ͡ ͒͡Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͙͔͙ͫͫͭͣ 
͍͙ͦͫͭ͜Σ ͦͫ͟͜͡Έ͙͟ ͪ͊ͤ͊͟͝ ͙͒ͦͭͪͣͯΊͭΈͫΎ ;͎ͭͦͦ͜͟ ͯͪͫͯ͟ ͤ͊ Ί͍͔͎ͪͦͤͭͪ͊͜ͼ͜ΌΦ  

˻͋ΩΊͭ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ς ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ 
ˣ͔͡Έ͎͜͝Σ ͔͊͒͗ ͔ͫ͊ͣ ͼΎ ͪ͊ͤ͊͟͝ Ί ͔ͨͦͤͪͦͣ͜ ͘͜ ͙ͨͭ͊ͤΈ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ ˤ͙Ύ͍͔ͤͦ͡Σ ΅ͦ ͍ͤ͊;͊ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͔͙͊͗ͭ͘͡Έ ͍͒͜ 
͍ͪͤ͜Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡ΎΣ ͚͎ͦͦ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͭ͊ ͍͒ͦͫ͒ͯ͜Σ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͙͙ͫͦͪͫͭ͊ͭͫ͟Ύ ͍͒ͦͫ͒ͦͣ͜ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ  ͍ͭ͜͜;͙ͤ͘Ύ͙ͤͻ ͍ͤ͊ͯͦ͟ͼ͍͜Φ ̂ ͼΈͦͣͯ ͔͊ͫͨͭ͟͜ 
͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͍ͨͪͦ͒ͤ͜͜ ͔͔ͭͤ͒ͤͼ͜͝ ͭ ͊ͨͦ͊͊ͤͦ͘͟ ͒ͦͫΎ͎͔ͤͤͤΎ ͍ ͍͙ͪͦͭͯ͘͟ ͣͫͭͯ͘͜Σ 
ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜Σ ͙ͪͦͪͭͦ͘͟ ͨͦͤΎ͚ͭͤͦ͜-͔͎͚͙͚͊ͭͦͪͤ͟͜ ͊ͨ͊ͪ͊ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
ͨͪͦͺ͔͚ͫͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͯ ͍͙΅͙ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˣ͔͡Έ͎͜͝Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ύͣ ͔͙ͨͪͦ͋ͣ͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͚͙͊ͣ͊ͫ͘͡Ύ ͎͋͊͊ͭͦ ͍;͔͙ͤͻΣ ͭͦ͒͜ Ύ͟ ͍͙͍;͔ͤͤΎ ͙ͨͭ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͍͙ͦͫͭ͜ ͍ ˣ͔͡Έ͎͜͝ ͍͔ͫ ΅͔ Ί ͍͙͙͒ͪͭͣ͜͟Σ ΅ͦ  ͚͍͙ͯͣͦͦ͘͡ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͤ͊΄͎ͦͦ 
͍͎ͤ͊ͯͦͦͦ͟ ͊ͤ͊ͯ͘͜͡Φ ́͊͟Σ ˹Φ ʕ Φ ˴ ͦ΄͊ͪͤ͊ ͍͙͍;͊͊͡ ͔ͨͪͦ͋ͣͯ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͍͔̊ͼ͜͝Φ 
˶Φ ˽ Φ ˽ ͯͻ͍ͦͫΈ͊͟ ͯ ͍ͫͦ͝ͻ ͪͦ͋ͦͭ͊ͻ ͍ͨͪͦ͊ͤ͊ͯ͊͊͘͜͡͡ ͨͪͦͺ͔͚ͫͤͯ͜ ͍ͦͫͭͯ͜ ͪ͊ͤ͟͝ 
˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΦ ˱Φ ˽ Φ ˭ ͊͒ͦͪͦ͗ͤ͊ ͍͒ͦͫ͒͗ͯ͊͊͜͡͡ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έ-
ͦ͟͝ ͍͙ͣͦ ͯ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝Φ ˻͋ΩΊͭ͟ ͍͙ͤ͊ͯͦ͟ͻ ͊͘ͼ͍͔͊ͤ͜͟͡Έ ˭Φ s Φ ˸ ͍ͯͪͭ͊ͦͦ͘͝ ς 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͙͔ͣͫͤͤ͡Ύ ͍ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΦ 
˽͍͙͙ͪͦ͒ͤͣ͜ Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ̑Φ ʕ Φ ˭ ͍͊͊ͯͦͦ͟͡͝ όͨͪͦͺ͔͚ͫͤ͊͜ ͍͙ͦͫͭ͜ ˣ͔͡Έ͎͜͝ ͍ 
͍ͯͣͦ͊ͻ Ί͍͔͎ͪͦͤͭͪ͊͜ͼ͜͝ύ ͭ͊ ˣΦ s Φ ̂ ͍ͫ͊ͦ͊͟ ό͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍͙͊͒͊͟͡;͍͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ΄͙ͦ͟͡ ˣ͔͡Έ͎͜͝ ͭ͊ ˹͔͍͒ͪ͊ͤ͒͜͜͡ύΦ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͍ ͙ͪͦͪͭͭ͘͟͜ ͍͙ͦͫͤͦͤͻ ͨͦͤΎͭΈ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ˣ͔͡Έ͎͜͝Φ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔ͦͤͪͭͤͦ͟͟-ͨͦ΄͍͙͚ͯͦ͟ ό͔͔͙ͭͦͪͭ;͙͚ͤ ͊ͤ͊͘͜͡Σ 
͙͔ͫͤͭ͘ύΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͭ ͊ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ύ ͍͙͒ͪͯͦ͊ͤ͟ͻ ͔͔͒͗ͪ͡ ͘͜ 
͍͒ͦͫ͒͗ͯ͊ͤͦ͜͡͝ ͔͙ͨͪͦ͋ͣ͡Φ  
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ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ͤ͊ͫ͒ͦ͜͟͡ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝ ͔͍ͣ͊ͭͪ͊͜͜͡Σ ΅ͦ 
ͫͭͦͫͯΌͭΈͫΎ ͍͙ͦͫͤͦͤͻ ͨͦͤΎͭΈ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ 
͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝Σ ͙ͤ͊ͣ ͋ͯͦ͡ ͍͙Ύ͍͔ͤͦ͡ ͎͙ͪͯͨ ͨͦͤΎͭΈΣ ͫͯͯͨͤͫͭ͟͜Έ Ύ͙͟ͻ ͍͙ͫͭ͊ͤͦͭΈ 
ͨͦͤΎ͚ͭͤͦ͜-͔͎͊ͭͦͪ͊͟͜͡Έ͙͚ͤ ͊ͨ͊ͪ͊ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͊͊ͤͦ͘͟͝ ͔͙ͨͪͦ͋ͣ͡Υ 

¶ ͙͍͊͒ͣͤͫͭͪ͊ͭͤͦ͜͜-͔͙ͭͪͭͦͪ͊͜͡Έ͙͚ͤ ͚ͯͫͭͪ͜ ͙ͪ͊ͤ͟͝Τ 

¶ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜Τ 

¶ ͙ͤͫͭͭͯ͜ͼ͚͔ͤ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ 
͍͙ͣͦΤ 

¶ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍͔ͨͪ͊ͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΤ 

¶ ͍͔ͣͫͭͦ͘͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎΦ  
ˤ͙͍͙͊͗ͣ͡ ͒͡Ύ ͪͦͯͣͤͤ͘͜Ύ ͨͦͤΎͭΈ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ 

͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝ Ί ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͙͍͊͒ͣͤͫͭͪ͊ͭͤͦ͜͜-
͔͙ͭͪͭͦͪ͊͜͡Έ͎ͤͦͦ ͯͫͭͪͦΌ ͙ͪ͊ͤ͟͝Σ Ύ͙͚͟ ͍͙͍ͨ͊͡Ί ͤ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍ͦͫͭͤ͜Έͦ͝ 
ͫͺ͔͙ͪΦ ˢ͙͍͒ͣͤͫͭͪ͊ͭͤͦ͜͜-͔͙ͭͪͭͦͪ͊͜͡Έ͙͚ͤ ͚ͯͫͭͪ͜ ς ͚ͯͫͭͪ͜Σ ΅ͦ ͍͒ͦ͋ͪ͊͗͊͜Ί 
͔͙ͭͪͭͦͪ͊͜͡Έͤͯ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͔͍͙͒ͪ͗͊Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ Ύͦ͟͝ ͍ͯͭͦͪΌΌͭΈͫΎ ͭ͊ 
ͺͯͤ͟ͼͦͤͯ͜ΌͭΈ ͎͙ͦͪ͊ͤ ͍͙͊͒͡ ͚ ͍ͯͨͪ͊ͤͤ͜͡Ύ ώмϐΦ  

˭͊ ͺͦͪͣͦΌ ͍ͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͔͍͒ͪ͗͊ͤͦ-͔͙ͭͪͭͦͪ͊͜͡Έ͎ͤͦͦ ͊͒ͯ͡ ˣ͔͡Έ͎͜Ύ ς 
͙ͦͤͫͭͭͯ͟ͼ͚ͤ͊͜ ͔ͨ͊ͪ͊ͣͤͭͫ͡Έ͊͟ ͣͦͤ͊ͪͻ͜Ύ ͘ ͺ͔͔͙͍͙͒ͪ͊ͭͤͣ ͯͫͭͪͦΊͣΦ 
˴͙ͦͤͫͭͭͯͼ͚ͤͦ͜-͔ͨ͊ͪ͊ͣͤͭͫ͡Έ͊͟ ͣͦͤ͊ͪͻ͜Ύ ς ͣͦͤ͊ͪͻ͜ΎΣ ͙ͦ͟͡ ͍͊͒͊͡ ͣͦͤ͊ͪͻ͊ 
͔͔ͦ͋ͣ͗ͤ͊ ͭ͊͟Σ ΅ͦ ͍ ͔͒Ύ͙͟ͻ ͊͋ͦ ͍ ͯͫ͜ͻ ͫͺ͔ͪ͊ͻ ͔͍͒ͪ͗͊ͤͦ͝ ͍͙͊͒͡ ͍ͤ͜ ͔ͤ ͣ͊Ί 
͍͔ͪͻ͍͙ͦͤͻ ͍͍͔ͨͦͤͦ͊͗ͤΈΦ ̂ͪΎ͒ ͍ͯͭͦͪΌΊͭΈͫΎ ͋͜͡Έ΄ͫͭ͜Ό ͍ ͔ͨ͊ͪ͊ͣͤͭ͜͡Φ 
˭͍͊ͦͤͦ͒͊͟;͊ ͭ͊ ͍͙͍ͦͤ͊͟;͊ ͍͊͒͊͡ ͍ ˴͍͍ͦͪͦͫͭ͜͜͡ ˣ͔͡Έ͎͜Ύ ͔͙ͤ͊͗ͭ͡Έ ͣͦͤ͊ͪͻͯ ͭ͊ 
͔ͨ͊ͪ͊ͣͤͭͯ͡Φ ˭ ͙ͨͤ͡Ύ нлмо ͪ Φ ͭͪͦͤ ͍ͨͦͫ͜ ͦͪͦ͟͡Έ ̅ͨ͜͜͡ ˱Σ Ύ͙͚͟ ͣ͊Ί ͍ͨͪ͊ͦ 
͙ͨͪͤ͊͘;͙͊ͭ ͔ͨͪͣΩΊͪ-ͣͤͫͭͪ͊͜͜Σ ͍ͣͤͫͭͪ͜͜͜ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͯͪΎ͒ͯ ͭ͊ ͔͙ͦͪͣ͟ͻ 
͔͍͙͒ͪ͗͊ͤͻ ͔͔͍ͫͪͭ͊ͪ͟͜Φ ˿͊͒͟͡ ͯͪΎ͒ͯ ͍͔͊ͭͪ͒͗ͯ͘Ί ͔ͨ͊ͪ͊ͣͤͭ͡Φ  

˻͙͍͙ͫͦ͋ͣ͡ Ί ͨͦ͒͜͡ ͙ͪ͊ͤ͟͝ ͊͘ ͎͔͎ͦͪ͊ͺ͜;͙͙ͤͣ  ͚ ͔ͦͤͦͣ͟͜;͙͙ͤͣ 
͙ͦͤ͊͊ͣ͘͟Υ 

1. ˤ͊ͦͤͫ͡͡Έ͙͚͟ ͔͎ͪͦͤ͜Φ 
2. ̅͊ͣ͊ͤ͒ͫ͡Έ͙͚͟ ͔͎ͪͦͤ͜Φ 
3. ˿͙ͭͦ͡ͼΎ ˣͪΌ͔ͫͫ͡ΈΦ  
˾͔͎͙ͦͤ͜ ͣ͊ΌͭΈ ΄͙ͪͦ͟͜ ͍͍͔ͨͦͤͦ͊͗ͤͤΎ ͍ ͔ͦͤͦͣ͟͜ͼ͜Σ ͫͦͼ͊͜͡Έ͚ͤ͜ 

͙ͨͦͭ͜͡ͼ͜Σ ͦͻͦͪͦͤ͜ ͍͒ͦ͟͜͡͡Ύ ͭ͊ ͍ͦͤ͘͜΄͚ͤ͜ ͎͍ͭͦͪ͜͜͡Φ  
˭͊ ͯ͟͡Έͭͯͪͤͦ-͍͙͙ͣͦͤͣ ͙ͦͤ͊͊ͣ͘͟ ˣ͔͡Έ͎͜Ύ ͨͦ͒͜͡ΎΊͭΈͫΎ ͤ͊ ͙ͭͪ ͫͨ͜͡Έ͙ͤͦͭΥ 
1.  ̅ ͊ͣ͊ͤ͒ͫ͡Έ͊͟ ͫͨ͜͡Έͤͦͭ͊ ό͔͔ͤ͊ͫͤͤ͡Ύ ̅͊ͤ͒ͪ͜͡͝ ͭ͊ ͔͍͙͚ͤ͒ͪ͊ͤ͒ͦͣͦͤ͜͡ 

͔͎ͪͦͤ͜ ͙ͫͭͦ͡ͼ͜ ˣͪΌ͔ͫͫ͡ΈύΦ 
2.  ̅ ͪ͊ͤͼͯ͘Έ͊͟ ͫͨ͜͡Έͤͦͭ͊ ό͔͔ͤ͊ͫͤͤ͡Ύ ˤ͊ͦͤ͜͡͡͝ ͭ͊ ͺ͍͙͚ͪ͊ͤͦͣͦͤ͟ ͔͎ͪͦͤ͜ 

͙ͫͭͦ͡ͼ͜ύΦ 
3.  ˹ ͔ͣ͜ͼΈ͊͟ ͫͨ͜͡Έͤͦͭ͊ ό͔ͤͣ͜ͼΈ͍͔ͦͣͦͤ͟ ͔͔ͤ͊ͫͤͤ͡Ύ ˤ͊ͦͤ͜͡͡͝Σ ͦͪ͒ͦͤ͟ ͘ 

˹͔ͣ͜;;͙ͤͦΌΦ  
˿ͨ͜͡Έ͙ͤͦͭ ͔ͤ͊͒ͤ͜͜͡ ͔͔ͦͣͨͭͤ͟ͼ͜ΊΌ ͍ ͙ͨͭ͊ͤͤΎͻ ͯ͟͡Έ͙ͭͯͪΣ ͙ͤ͊ͯ͟Σ ͍͙ͦͫͭ͜Σ 

ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎΣ ͣͦͦ͒͜͡ ͭ͊ ͫͨͦͪͭͯΦ ˸͍ͦͤ͊ ͫͨ͜͡Έͤͦͭ͊ ς 
ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͡Ό͔͚͒Σ ͎͍͙ͯͪͭͦ͊ͤ͘ͻ ͫͨ͜͡ΈͤͦΌ ͍ͣͦͦΌΦ  
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˾͔͎͙ͦͤ͜ ͭ ͊ͫͨ͜͡Έ͙ͤͦͭ ͍ͯͭͦͪΌΌͭΈ ͍ͫͦ͝ ͍͊ͦͤͦ͒͊͘͟;͜ ͎͙ͦͪ͊ͤ ό͔͎ͪͦͤ͊͜͡Έͤ͜ 
͔͙ͨ͊ͪ͊ͣͤͭ͡ύ ͭ͊ ͯͪΎ͙͒Φ ˤ͙ͦͤ Ί ͫͯ͋ΩΊ͙ͭ͊ͣ͟ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍͙͒ͤͦͫͤ͜ ͜ ͣͦ͗ͯͭΈ 
͙ͯ͊͒͊ͭ͟͡ ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͎͍͙͒ͦͦͦͪ ͭ͊ ͎͙ͯͦ͒Φ ˿ͨ͜͡Έ͙ͤͣ ͪ͜΄͔ͤͤΎͣ ̅͊ͣ͊ͤ͒ͫ͡Έͦ͟͝ 
ͫͨ͜͡Έ͙ͤͦͭ  ͚͔͎ͪͦͤͯ͜Σ ͙͚ͨͪͤΎ͙ͭͣ ͍͒ͪ͊ͯ͘͜ ͨͫ͜͡Ύ ͝ͻ ͍͔ͯͭͦͪͤͤΎ ͍ ͔ͫͪͨͤ͜ мфул ͪΦΣ 
ͯͫ͜ ͍͍͔ͨͦͤͦ͊͗ͤͤΎ ͔͎ͪͦͤͯ͜ ͋ͯͦ͡ ͔͔ͨͪ͒͊ͤͦ ̅͊ͣ͊ͤ͒ͫ͡Έ͚͟͜ ͫͨ͜͡Έͤͦͭ͜Φ ͙́͊ͣ͟ 
;͙ͤͦͣΣ ͫͨ͜͡Έͤͦͭ͊  ͚͔͎ͪͦͤ͜ ͦ͋ΩΊ͙͒ͤ͊͡ ͍ͫͦ͝ ͎͙ͦͪ͊ͤ ͍͙͊͒͡Σ ͍͙͍ͯͭͦͪ΄͙ Ί͙͒ͤ͜ 
̅͊ͣ͊ͤ͒ͫ͡Έ͙͚͟ ͔ͨ͊ͪ͊ͣͤͭ͡ ͜ ̅͊ͣ͊ͤ͒ͫ͡Έ͙͚͟ ͯͪΎ͒Φ ˻ͪͣ͟͜ ͔ͤ͝Σ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ 
ˣ͔͡Έ͎͜͝ ͒͜ΌͭΈ ͤ͜΄͜ ͔͎ͪͦͤ͊͜͡Έͤ͜ ͯͪΎ͙͒ ό͔͒ͼ͔͍ͤͭͪ͊ͦ͊ͤ͘͜͜͡ ͎͙ͦͪ͊ͤ ͍͙͊͒͡Σ Ύ͙ͣ͟ 
ͤ͊͒͊ͤͦ ͍͊ͭͦͤͦͣ͜Ό ͯ ͫͺ͔ͪ͊ͻ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎΣ ͍͙ͦͫͭ͜ ͚ ͫͦͼ͊͜͡Έ͙ͤͻ ͎ͨͦͫͯ͡ 
ͭ͊ Ύ͟͜ ͙ͦͭͪͣͯΌͭΈ ΄͙͔ͪͦ͟ ͦͦ͟͡ ͙ͦͤͫͭͭͯ͟ͼ͚͙ͤ͜ͻ ͍͍͔ͨͦͤͦ͊͗ͤΈύΥ 
ˣͪΌ͔ͫͫ͡ΈͫΈ͊͟ ͔͎ͪͦͤ͊͜͡Έͤ͊ ͪ͊͒͊Σ ˤ͊ͦͤͫ͡͡Έ͊͟ ͔͎ͪͦͤ͊͜͡Έͤ͊ ͪ͊͒͊Σ ͪ͊͒͊ 
ͺ͍ͪ͊ͤͦͣͦͤͦ͟͝ ͎͙ͪͦͣ͊͒ ͭ͊ ͪ͊͒͊ ͔ͤͣ͜ͼΈ͍ͦͣͦͤͦ͟͝ ͎͙ͪͦͣ͊͒ ώрϐΦ  

˭͍͔͔ͪͤͣͦ ͍͎ͯ͊ͯ ͤ͊ ͙͔ͫͫͭͣͯ ͍͙ͦͫͭ͜ ˣ͔͡Έ͎͜͝Σ ͦͫ͟͜͡Έ͙͟ ͍ͦͤ͊ ͔͒ͦͨͦͣͦ͗ 
͙ͪͦͯͣͭ͘͘͜ ͫͭͪͯͭͯͪͯ͟ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͔ͤ ͙͡΄͔ ͎ͦͭͯΊ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΣ ͊ ͚ ͒͡Ύ Ύ͙͟ͻ ͎͔͚͊ͯ͘͡ ͍͙ͦͫͭ͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͎͍ͨ͒ͦͭͦ͊͜͟Φ  

˻͍ͫͭ͊͜ ͒͡Ύ ͔͚͒ͭ͜ ͪͦͨͦ͘;͙ͤ͊ΊͭΈͫΎ ͯ ͍͜ͼ͜ нΣр ͪΦ ͘ ͍ͤ͊;͊ͤͤΎ ͍ ͒ͦ΄͟͜͡Έ͙ͤͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͊͋ͦ ͒ͦ΄͟͜͡Έ͙ͤͻ ͎ͪͯͨ͊ͻΣ ͍ͦͫͤͦͤ͊ ͔ͣͭ͊ Ύ͙͟ͻ ς ͼ͔ 
͍͙ͪͦͭͦ͘͟ ͎͙͍͙ͦͤͭͤ͟͜ͻΣ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͭ͊ ͍ͭͦͪ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͙͙͙͒ͭͤΦ 
˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͒ͦ΄͟͜͡Έͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔ͤ Ί ͍ͦ͋ͦΩΎ͍ͦͦ͘͟Ό ͍ ˣ͔͡Έ͎͜͝Σ 
͙͋͘͡Έͦ͟ фл ҈ ͔͚͒ͭ͜ ͨͪͦͻͦ͒ΎͭΈ ͝͝Φ ˻͙͍ͫͦ͋ͫͭ͜͡Έ ͔͋͡Έ͎͚ͫ͜Έ͙͟ͻ ͙͒ͭΎ;͙ͻ 
͒ͦ΄͟͜͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍͙ͦͤ ;͊ͫͭͦ Ί ͔͎͍͙͙ͤͭͪͦ͊ͤͣ͜ 
͍ ΄͙ͦ͟͡Σ ͭͦͣͯ ͝ͻ ͤͦ͒͜͜ ͙͍ͤ͊͊͘ΌͭΈ ΄͙ͦ͊ͣ͟͡ ͒͡Ύ ͣ͊͡Ό͍͟͜Φ ̂ ͙ͭ͊͟ͻ ͊͊͒͊͘͟͡ͻ ͘ 
͒ͭ͜Έ͙ͣ ͍ͨͪͦͦ͒ΎͭΈ ͔͙ͭͣ͊ͭ;ͤ͜ ͊ͤ͘ΎͭͭΎΣ ͪͤ͘͜͜ ͊͘ͻ͙ͦ͒Σ ͤ͊͘;ͤͯ ;͙͊ͫͭͤͯ ;͊ͫͯ 
͙͍ͨͪͫΎ;͔ͤͦ ͎ͪ͊ͣ͜Φ ˹͊ ͦͫͭ͊ͤͤΈͦͣͯ ͪͦͼ͜ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͍ ͒ͦ΄͟͜͡Έͤͦͣͯ ͊͊͒͘͟͜͡ 
͔͚͒ͭ͜ ͨͦ;͙ͤ͊ΌͭΈ ͎͍͙ͦͭͯ͊ͭ ͒ͦ ΄͙ͦ͟͡Σ ͊ͤ͘ΎͭͭΎ ͍ͨͦͫͭͯͨͦͦ ͎ͤ͊͊͒ͯΌͭΈ ͙ͯͪͦ͟ ͍ 
ͣͦͦ͒͡΄͙ͻ ͊ͫ͊͟͡ͻ ΄͙ͦ͟͡Σ ͙ͭͣ ͙ͫ͊ͣͣ ͒ͦͫΎ͎͊ΊͭΈͫΎ ͍͙͚ͨͦͫͭͯͨͦ ͔͔ͨͪͻ͒͜ ͍͒͜ 
͒ͦ΄͟͜͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͒ͦ ΄͙ͦ͟͡ [8]Φ ˻͔ͭ͗Σ ͒ͦ΄͟͜͡Έͤ͊ ͍ͦͫͭ͊͜ ς ͍ͦͫͭ͊͜ ͍ 
͒ͦ΄͟͜͡Έ͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͒͡Ύ ͔͚͒ͭ͜ ͍ͦͣ͜͟ ͍͒͜ нΣр ͒ͦ с ͍ͪͦ͟͜Φ  

̊͟͜͡Έͤ͊ /͍͋͊ͦ͊͘/ ͔͔ͫͪ͒ͤΎ ͍ͦͫͭ͊͜ Ί ͍ͦ͋ͦΩΎ͍ͦͦ͘͟Ό ͯ ͍͜ͼ͜ ͍͒͜ с ͒ͦ мсόмуύ 
͍ͪͦ͟͜Φ ̊͟͜͡Έͤͯ ͍ͦͫͭͯ͜ ͍ ˣ͔͡Έ͎͜͝ ͯ;ͤ͜ ͍͒ͦ͋ͯ͊͘ΌͭΈ ͯ ͨͦ;͍͚͊ͭͦ͟͜Σ ͔͔͚ͫͪ͒ͤ͜ ͭ͊ 
ͫͭ͊ͪ΄͚͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡Φ ˽ͦ;͍͊ͭͦ͊͟ ͍ͦͫͭ͊͜ ς ͍ͦͫͭ͊͜ ͍ ͨͦ;͍͚͊ͭͦ͟͜ ΄ͦ͟͜͡ ͒͡Ύ 
͔͚͒ͭ͜ ͍ͦͣ͜͟ ͍͒͜ с ͒ͦ мн ͍ͪͦ͟͜Σ Ύ͊͟ ͦͻͦͨ͡ΌΊ мςс ͙͊ͫ͟͡Φ ˿͔͔ͪ͒ͤΎ ͍ͦͫͭ͊͜ ς ͦ ͍ͫͭ͊͜ ͍ 
͔͔͚ͫͪ͒ͤ͜ ͭ͊ ͍͙΅͚͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ ͒͡Ύ ͔͚͒ͭ͜ ͍ͦͣ͜͟ ͍͒͜ мн ͒ͦ му ͍ͪͦ͟͜Φ ˹͍͊;͊ͤͤΎ 
͍ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ ͙͍ͭͪ͊Ί ͍͒͜ т ͒ͦ мм ͊ͫͯ͟͡Φ ˻ͫͭ͊ͤͤ͜ ͍͒͊ ͙ͪͦ͟ ͍ͤ͊;͊ͤͤΎ όͫͭ͊ͪ΄͊ 
͔͔ͫͪ͒ͤΎ ΄ͦ͊͟͡ύ ͔ͤ Ί ͍ͦ͋ͦΩΎ͍͙͙ͦͣ͘͟Σ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͫͦ͋ͦΌ ͨͪͦͺ͜͡Έ͔ͤ ͍ͤ͊;͊ͤͤΎΣ 
Ύ͔͟ ͍͙ͤ͊͘;͊Ί ͚͚ͣ͊͋ͯͭͤ͜ ͍͙͋ͪ͜ ͤ͊ͨͪΎͣͯ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ˽͍ͦͤͯ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜ ͭ͊ 
͙͒ͨͦͣ͡ ͨͪͦ ΄͟͜͡Έͤͯ ͍ͦͫͭͯ͜Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͍͙ͫͭͯͨ͊ͭ ͒ͦ ͍͙΅͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͊͊͒ͯ͘͟͡ ό͍͔͙͔ͯͤͪͫͭͭͯ͜ύΣ ͍͙͙ͨͯͫͤ͟͟ ͙ͦͭͪͣͯΊ ͯ ͍͜ͼ͜ му ͍ͪͦ͟͜ [8].  

˿͔͔ͪ͒ͤ͜ ΄͙ͦ͟͡ ˣ͔͡Έ͎͜͝ ͨͦ͒͜͡ΎΌͭΈ ͤ͊ ͟͜͡Έ͊͟ ͙͍ͭͨ͜ ό͙͍͒Φ ͭ͊͋͡Φ мύΥ 
мύ ͔͔ͫͪ͒ͤΎ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Ύ ΄ͦ͊͟͡ ς ͙ͭͨ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ 

͊͊͒ͯ͘͟͡Σ ΅ͦ ͤ͊͒͊Ί ͎͊͊͘͡Έͤͯ ͍ͦͫͭͯ͜Φ ̂ ͚ͭ͊͟͜ ΄ͦ͟͜͡ ͎͋͊͊ͭͦ ;͊ͫͯ ͍͍͔͔͒͒ͤͦ͜ 
͍͙͍;͔ͤͤΌ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͭ͊ ͙͙ͨͪͪͦ͒ͤ;͙ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͍ͦͨ͊ͤͯ͊ͤͤΌ ͍͙ͣͦ͊ͣΤ 
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нύ ͔͔ͫͪ͒ͤΎ ͔ͭͻͤ͜;ͤ͊ ΄ͦ͊͟͡ ς ͙ͭͨ ͔͔ͫͪ͒ͤΈ͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͍ 
ˣ͔͡Έ͎͜͝Σ ͔͒ ͤ͊͘;ͤ͊ ͍͎ͯ͊͊ ͤ͊͒͊ΊͭΈͫΎ ͔ͭͻͤ͜;͚ͤ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜Τ 

3) ͔͔ͫͪ͒ͤΎ ͻͯ͒ͦ͗ͤΎ ΄ͦ͊͟͡ ς ͙ͭͨ ͔͔ͫͪ͒ͤΈ͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͍ 
ˣ͔͡Έ͎͜͝Σ ͔͒ ͒ͦ͋ͯͭͭ͘Ύ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͨͦΊ͒ͤ͊ͤͦ ͘͜ ͊ͤ͘ΎͭͭΎ͙ͣ ͔͍͙ͨͤͣ ͍͙͒ͦͣ 
͙͔ͣͫͭͼ͍ͭ͊Φ  

͙́͊͋͡ͼΎ м 
˿͔͔ͪ͒ͤ͜ ΄͙ͦ͟͡ ˣ͔͡Έ͎͜͝ 

˹͍͊͊͘ ΄͙ͦ͟͡ ˿͔ͨͼ͊͊͘͜͜͡ͼ͜Ύ ˽͎͍͒ͦͭͦ͊͜͟ ͒ͦ ͍ͫͭͯͨͯ ͯ ˤ˹˭ 

˭͎͊͊͡Έ͍ͤͦͦͫͭͤ͜Ύ ͔͔ͫͪ͒ͤΎ 
΄ͦ͊͟͡ 

͎͍ͨ͒ͦͭͦ͊͜͟ ͒ͦ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ + 

͔́ͻͤ͜;ͤ͊ ͔͔ͫͪ͒ͤΎ ΄ͦ͊͟͡ мύ ͤ͊ ͔ͭͻͤ͜;͙ͤͻ ͔͊ͫͨͭ͊͟ͻ 
͍ͤ͊;͊ͤͤΎ όTTK) 

+ 

нύ ͤ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ ͔͊ͫͨͭ͊͟ͻ 
͍ͤ͊;͊ͤͤΎ 

_ 

˽ͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;͙͚ͤ 
͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡ 

ͤ͊͒͊ͤͤΎ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ 
ͫͭͦ͡Ύͪ͊Σ ͍͔͊ͭͦͣͻ͊ͤ͊͜͟Σ 
Ό͍͔ͪ͊͜͡Σ ͔͊ͣͤ͟Ύͪ͊ 

_ 

 + 
ό͊͘ ͍ͯͣͦ ͍ͤ͊;͊ͤͤΎ ͯ т 
͎͍ͨ͒ͦͭͦ͜;ͦͣͯ ͊ͫ͟͜͡ύ 

˭͊͊͒͟͡ ͔͔ͫͪ͒ͤΈͦ͝ 
ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜ 

͎͍ͨ͒ͦͭͦ͊͜͟ ͒ͦ ͍ͫͭͯͨͯ ͍ 
͙͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͯ 
ͫͺ͔ͪ͜ ͙͔ͣͫͭͼ͍ͭ͊ ό͊ͭͦͪͫ͟Έ͊͟ 
͚͔ͣ͊ͫͭͪͤͫͭ͜ΈΣ ͻ͔͎ͦͪͦͪ͊ͺ͜ΎΣ 
͙ͣͯ͊͘͟Σ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͔ 
͙͔ͣͫͭͼ͍ͭͦύ 

 
+ 
 

 

˹͊ ͔͙ͭͪͭͦͪ͜͝ ˴͍͍ͦͪͦͫͭ͊͜͡ ͍ͫͨͫͤͯ͜͜ΌͭΈ ͍͒͜ ͔͔ͤ͊͗ͤ͘͜͡ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Υ 
͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ͺͪ͊ͤͼͯ͘Έͦ͟͝ ό˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍͙ͦͫͭ͜ ͺ͍ͪ͊ͤͦͣͦͤͦ͟͝ ͫͨ͜͡Έ͙ͤͦͭύ 
ͭ͊ ͺ͊ͣ͊ͤ͒ͫ͡Έͦ͟͝ ͫͨ͜͡Έͤͦͭ ό˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍͙ͦͫͭ͜ ͺ͊ͣ͊ͤ͒ͫ͡Έͦ͟͝ 
ͫͨ͜͡Έ͙ͤͦͭύ ώммϐΦ ́ͦͣͯΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͒ͦͼ͜͡Έͤͦ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͫͭͪͯͭͯͪͯ͟ 
͍͙ͦͫͭ͜ ͼ͙ͻ ͎ͪͦͣ͊͒  ͜ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͔ͫͪ͒ͤΈͦ͝ ͭ ͊ ͫͭ͊ͪ΄ͦ͝ 
͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡ όͦͫͭ͊ͤͤ͜ ͍͒͊ ͙ͪͦ͟ ͍ͤ͊;͊ͤͤΎΣ ͙͒ͭ͜ ͍ͦͣ͜͟ мсςму ͍ͪͦ͟͜ύΦ  

˻ͫͭ͊ͤͤ͜ ͍͒͊ ͙ͪͦ͟ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͺͪ͊ͤͼͯ͘Έͦ͟͝ ͫͨ͜͡Έ͙ͤͦͭ ͨͪͦͻͦ͒ΎͭΈ ͊͘ 
͍͒ͦͣ͊ ͤ͊ͨͪΎ͙ͣ͊ͣΦ ˽͔ͪ΄͙͚Σ ͔͔ͨͪͻ͙͚͒ͤ͜Σ ͤ͊ͨͪΎͣ ͣ͊Ί ͤ͊ ͔ͣͭ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͒ͦ 
͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͚ ͨͦ͒͜͡ΎΊͭΈͫΎ ͤ͊ ͍͒͊ ͨͪͦͺ͜͜͡Υ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ͜ ͔ͭͻͤ͜;͙͚ͤΦ 
˹͍͊;͊ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ ͜͡ͼ͔Ύͻ ό͙ͭͨ͊ͻ ͔͔ͫͪ͒ͤΈ͎ͦͦ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έ͎ͦͦ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨύ ͭ͊ ͔͔͊ͭͤͯͣ͊ͻ ό͔͍͙͒ͪ͗͊ͤͻ 
͔͔ͫͪ͒ͤ͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͤ͊ ͪ͊ͦ͘͘͟ ͙͊ͫ͟͡;ͤͦ͝ ͎ͣͤ͊͘͜͜͝Σ ͘ ͍͙͊͒͊ͤͤ͟͡Ύͣ 
͙͊ͫ͟͡;͙ͤͻ ͍ͣͦύΦ ˤ͙͙͙ͨͯͫͤ͟͟ ͙ͦͭͪͣͯΌͭΈ ͍ͫ͒ͦ͜ͼ͍ͭͦ ζ˽ͪͦ ͍͙΅ͯ ͔͔ͫͪ͒ͤΌ 
͍ͦͫͭͯ͜ηΦ ˸͔ͭ͊ ͎͎͒ͪͯͦͦΣ ͍͊͟͜͡ͺ͊͜͟ͼ͚͎ͤͦͦ͜Σ ͤ͊ͨͪΎͣͯ ς ͎͍ͨ͒ͦͭͦ͊͜͟ ͒ͦ ͍ͭͪͯ͒ͦͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͘͜ ͔͔͔͋ͪ͗ͤͤ͘Ύͣ ͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͍͙ͦͫͭ͜ ͯ ˤ˹˭Φ ˹͍͊;͊ͤͤΎ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ ͔ͭͻͤ͜;͙ͤͻ ͙ͤͫͭͭͯͭ͊͜ͻΣ Ύ͟͜ Ί ͎͊ͤ͊ͦͦͣ͡ ͔͔ͫͪ͒ͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
΄͙ͦ͟͡ ͍ ˣ͔͡Έ͎͜͝Σ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ 
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͍͙ͦͫͭ͜Σ ͍ͤ͊;͊ͤͤΎ ͍ Ύͦͣͯ͟ ͍͔͊ͪ͘΄ͯΊͭΈͫΎ ͙ͦͭͪͣ͊ͤͤΎͣ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ 
͍ͫ͒ͦ͜ͼ͍ͭ͊ ͔͋͘ ͍ͨͪ͊͊ ͍ͫͭͯͨͯ ͒ͦ ˤ˹˭Φ ̂ ͔͒Ύ͙͟ͻ ͔ͭͻͤ͜;͙ͤͻ ͙ͤͫͭͭͯͭ͊͜ͻ 
͎͍ͦͪ͊ͤͦͯ͘͜ΌͭΈ ͍͒ͦ͒͊ͭͦ͟͜ ͫΈͦͣ͜ ͙͊ͫ͟͡Σ Ύ͟΅ͦ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͨ͊ͤ͊͡ͻ пл % 
͍͍͔͔͒͒ͤͦ͜ ͤ͊ ͍͙͍;͔ͤͤΎ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͙͒ͫͼ͙ͨͤ͜͡Φ ˭͊ͤ͟͜;͙͍΄͙ ͼ͔͚ 
͍͙͚͒ͦ͒͊ͭͦ͟ ͪ͜͟Σ ͍͙͙ͨͯͫͤ͟͟ ͙ͦͭͪͣͯΊ ͍ͫ͒ͦ͜ͼ͍ͭͦ ζ˽ͪͦ ͍͙΅ͯ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜ηΦ  

̂ ͔͔ͫͪ͒ͤ͜ͻ ΄ͦ͊͟͡ͻ ͺ͊ͣ͊ͤ͒ͫ͡Έͦ͟͝ ͫͨ͜͡Έ͙ͤͦͭ ͍ͤ͊;͊ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͊͘ 
ͭͪΈͦͣ͊ ͤ͊ͨͪΎ͙ͣ͊ͣΥ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤͣ͜͜Σ ͻͯ͒ͦ͗ͤͣ͜ ͭ͊ ͔ͭͻͤ͜;͙ͤͣΣ ΅ͦ ͙͍ͭͪ͊ΌͭΈ 
с ͍ͪͦ͟͜ Ҍ м ͪ͜͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ ˤ͙͙͙ͨͯͫͤ͟͟ ͙ͦͭͪͣͯΌͭΈ 
͙͒ͨͦͣ͡/͍ͫ͒ͦ͜ͼ͍ͭͦ ζ˽ͪͦ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜η ό͘͜ ͍͙͊͊ͤͣ͘͟ ͨͪͦͺ͔ͣ͜͡ 
͎͍͙ͨ͒ͦͭͦ͜͟ύ [11].  

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͊ͦͤͯ͘͟ ͍͒͜ т ͙ͨͤ͡Ύ мфтл ͪͦͯ͟ ͍ͫ͜ ͍͙΄͜ ˣ͔͡Έ͎͜͝ 
ͨͦ͒͜͡ΎΌͭΈͫΎ ͤ͊ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ό͍͔͙͔͙ͯͤͪͫͭͭ͜ύ ͭ͊ 
͔͍͔͙͔ͤͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͙ͭͨͯ ό͍͙΅͜ ΄͙ͦ͟͡Σ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͟͜ ͙͙ͤͫͭͭͯͭ͜Σ ͔ͦ͒͗͟͜͡Σ 
͍ͤ͊;͊͡Έͤ͜ ͼ͔͙ͤͭͪύΦ  

˹͍͙͊͒͘;͚͊ͤͦ ͍͙͍͙͊͗ͣ͡ ͒͡Ύ ͪͦͯͣͤͤ͘͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝ Ί ͙ͪͦͪͭͭ͘͟Ύ ͣͫͭͯ͘͜ ͨͦͤΎͭͭΎ ζ͙ͤͫͭͭͯ͜ͼ͚͔ͤ͜ 
͔͔͊͋ͨ͘͘;͔ͤͤΎη ͭ͊ ͙ͦͨͫ ͤ͊ͨͪΎ͍ͣ͜ ͎͍͙ͨ͒ͦͭͦ͜͟Φ  

˱͙ͤͫͭͭͯͼ͚͔ͤ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ς ͫ ͯͯͨͤͫͭ͟͜Έ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͍͙ͨͪ͊ͦͣͪͤ͜ͻ ͯ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͙ͦͫͦ͋ ͒ͦ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͫͦΊ͝ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝Φ ˴͍͊͜͡ͺ͊͜͟ͼ͜Ύ ς ͍͔ͪͤ͜Έ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ͤ͊ͤ͘Έ  ͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟Σ Ύ͙͚͟ ͍͒ͦͦ͘͡ΎΊ ͨͪ͊ͼ͍͙͍ͤͦ͜͟͜ 
͍͙͍͙ͦͤͯ͊ͭ͟ ͪͦ͋ͦͭͯ ͔͍͎ͨͤͦͦ ͔ͫͭͯͨͤΎ ͫ͊͒ͤͦͫͭ͟͜͡ [1].  

˴͍͊͜͡ͺ͊͜͟ͼ͜Ό ͍;͙͔ͭ͡Ύ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝ ͣͦ͗ͤ͊ ͙͙ͦͭͪͣ͊ͭΥ 
мύ ͯ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ό͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻύ ͔ͦ͒͗͊͟͡ͻ όˤ˹˭ 

͔͍͔͙͔ͤͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͙ͭͨͯύ ς ˱͙ͤͫͭͭͯͭ͜ ͍͙΅ͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ όͺ͍ͪ͊ͤͦͣͦͤ͊͟ 
ͫͨ͜͡Έͤͦͭ͊ύΣ ˽͔͎͎͒͊ͦ͜;͚ͤ͜ ͍͙΅͚͜ ΄ͦ͟͜͡ όͺ͊ͣ͊ͤ͒ͫ͡Έ͊͟ ͎ͪͦͣ͊͒͊ύ ͊͋ͦ ͍ 
˹͔͔͚͊͗ͤ͘͜͡ ͍͙΅͚͜ ΄ͦ͊͟͡ ό͔ͤͣ͜ͼΈ͊͟ ͎ͪͦͣ͊͒͊ύΤ 

нύ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͤ͊ ͺ͊ͯ͟͡Έ͔ͭͭ͊ͻ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ό͍͙΄͊ͻ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͙ͭͨͯύΥ ˣͪΌ͔ͫͫ͡ΈͫΈ͙͚͟ ͍͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜Σ ˥͔ͤͭͫΈ͙͚͟ 
͍͔͙͔ͯͤͪͫͭͭ͜Σ ˶ΈΊ͗ͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͭ͊ ˴͙͊ͭͦ͡ͼΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͯ 
ͣΦ ˶ ͔͍͔ͤ͜Σ ͍͔͒͒ͤͤ͜͜͡Ύ ͙ͨͫͻ͎ͦͦ͜͡͝ ͭ͊ ͔͎͎͙ͨ͒͊ͦ͜͟Τ 

оύ ͍ͤ͊;͊Ό;͙ͫΈ ͊ͦ͘;ͤͦ όζͫͦͼ͊͜͡Έͤͦ-ͦͪ͜Ί͍ͤͭͦ͊ͤ͊ ͙͔ͫͫͭͣ͊η ς ͎͊ͤ͡Φ 
ζsocial promotion systemη) [12, 49].  

˹͊ͨͪΎͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ς ͍ͦͫͤͦͤ͜ ͔͔ͨͪ͒ͣͭͤ͜ ͊͋ͦ ͍ͦͫͭͤ͜͜ ͎͊ͯ͘͜͡ 
͍͊͟͜͡ͺ͊͜͟ͼ͚͜Σ ΅ͦ ͨͪͦͨͦͤͯΌͭΈ ͯ ͭͦͣͯ ;͙ ͭͦͣͯ ͍ͦͫͭͤ͜Έͦͣͯ ͊͊͒͘͟͜͡Φ  

˽͔͎͎͒͊ͦ͜;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͊͘ ͙͙ͭ͊ͣ͟ ͤ͊ͨͪΎ͙ͣ͊ͣΥ 

¶ ͯ;͙͔ͭ͡Έ ͯ ͒ ͦ΄͟͜͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΣ ͔ͦͪͣ͊͘͟ ͍;͙͔ͭ͡Έ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΤ 

¶ ͯ;͙͔ͭ͡Έ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ͨͦ;͍͚͊ͭͦ͟͜ ΄ͦ͟͜͡Τ 

¶ ͯ;͙͔ͭ͡Έ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡Τ 

¶ ͯ;͙͔ͭ͡Έ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͯ ͍͙΅͚͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ [12].  
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˨͡Ύ ͭͯͣ͊͡;͔ͤͤΎ ͨͦͤΎͭͭΎ ζͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ 
͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝η ͍͙͍͙͊͗ͣ͡ Ί ͙ͪͦͪͭͭ͘͟Ύ ͭ͊ͦ͗͟ ͙͍͎ͤͦͪͣ͊ͭͤͦͦ-͍͍͎ͨͪ͊ͦͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝Σ 
Ύ͔͟ ͍͙ͫͭ͊ͤͦͭΈ ͫͯͯͨͤͫͭ͟͜Έ ͍͍͙ͨͪ͊ͦͻ ͍͙͒ͤͦͫͤ͜ ͯ ͎͊ͯ͘͜͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ ˨ͦ 
ͤΈ͎ͦͦ ͍ͻͦ͒ΎͭΈ ͍ͦͫͭͤ͜͜ ͙ͫͭ͊ͤ͒͊ͪͭΣ ͙ͫͭ͊ͤ͒͊ͪͭ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ 
͍͙ͣͦ ͤ͊ ͍͔͚̐ͪͦͨͫΈͦͣͯ͟ ͨͪͦͫͭͦͪ͜ ͭ͊ ͍ ˣ͔͡Έ͎͜͝ ͔ͦͪͣ͊͘͟Φ  

˾ͦͨͦ͘;͔ͤͣͦ ͘ ͍͙ͤ͊͘;͔ͤͤΎ ͎͍͙ͦͦͤ͡ͻ ͨͦͤΎͭΈΦ ˻͍ͫͭͤ͜͜ ͙ͫͭ͊ͤ͒͊ͪͭ ς 
͍͔ͪͤ͜Έ ͍͙͎ͣͦ  ͜ ͍ͯͣͦΣ ΅ͦ ͦͻͦͨ͡ΌΌͭΈ ͪͤ͘͜͜ ͫͭ͊͒͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͭ ͊
͍͊͘Ί͍ͣͦ͘ΩΎ͙͘͟ ͣ͗͜ ͼ͙͙ͣ ͫͭ͊͒͜Ύ͙ͣΣ Ύ͟͜ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔͙ͪͫͯͪͫΣ 
ͨͪͦͼ͔͙ͫΣ ͔ͪͯ͘͡Έ͙ͭ͊ͭΦ ˱ͫͤͯΌͭΈ ͪͤ͘͜͜ ͙͙ͭͨ ͍ͦͫͭͤ͜͜ͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ͔͊͗ͤͦ͘͡ ͍͒͜ 
͍ͤ͊;͊͡Έ͙ͤͻ ͔͍ͪͫͯͪͫ͜Σ ͎ͨͪͦͪ͊ͣ ͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͎͊͊ͦͣ͘͡Σ ͊ ͭ͊ͦ͗͟ ͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜ 
͔ͫͭͯ͒ͤͭ͊ ό͙ͫͭ͊ͤ͒͊ͪͭ ͣͫͭͯ͘͜Σ ͙ͫͭ͊ͤ͒͊ͪͭ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜Σ ͍͊͟͜͡ͺ͊͜͟ͼ͚ͤ͜͜ 
͙ͫͭ͊ͤ͒͊ͪͭ ͜ ͙ͫͭ͊ͤ͒͊ͪͭ ͍͙͍;͔ͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ύ ώнϐΦ ˴͔͔ͦͣͨͭͤͭͤͫͭ͜Έ ς 
͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͍͔͎ͨͦͫͭ͊ͤͦͦ͡ ͪͦ͋ͦ;͎ͦͦ ͍͊͒͊ͤͤ͘Ύ ͫͨͪͦͣͦ͗ͤͦͫͭ͜ ͔͎͎ͨ͒͊ͦ͊ 
͍͙͙ͦͤ͊ͭ͟ ͚͎ͦͦ ͍ ͍ͯͣͦ͊ͻ ͪͦ͋ͦ;ͦ͝ ͙ͫͭͯ͊ͼ͜͝ [4].  

˭ͣͫͭ͜ ͍͙ͦͫͭ͜ ς ͙͔ͫͫͭͣ͊ ͍͙ͤ͊ͯͦ͟ͻ ͤ͊ͤ͘Έ ͨͪͦ ͙ͨͪͪͦ͒ͯΣ ͫͯͫͨ͜͡Έ͍ͫͭͦΣ 
͡Ό͒ͫΈ͔͟ ͙͔ͣͫͤͤ͡ΎΣ ͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣ ͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͭ͊ ͍ͫͨͦͫͦ͋͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͒ͦͫ͒ͯ͜ 
͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͎ͫͭͦ͜͡Ύ͙͒ͤͻΣ ͣͦͪ͊͡Έ͙ͤͻΣ ͔͔͙ͫͭͭ;͙ͤͻ ͔͚͒͜ ͜ ͍͍͒ͨͦ͒ͤͦ͜͜͝ 
͍͔͙ͨͦ͒ͤ͜͟Σ Ύ͙͙ͣ͟ ͍͙͔ͨͦͤͤ ͍͙ͦͦͦ͒ͭ͜͡ ͯ;͔ͤΈ ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎΦ ˤͤ͜ ͣ͊Ί ͙͋ͯͭ 
ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͒ͦͫΎ͎͔ͤͤͤΎ ͍ͦͫͤͦͤͦ͝ ͔͙ͣͭ ͍͙ͻ͍ͦ͊ͤͤΎ ς ͺ͍ͦͪͣͯ͊ͤͤΎ 
͎͚͊ͪͣͦͤͤͦ͜ ͍͙͔ͪͦͤͤͦ͘͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͍͙͋ͯ͒ͯ͊ͭͫΎ ͤ͊ ͍͚ͤ͊ͯͦ͟͜ ͍ͦͫͤͦ͜ [3].  

̂ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻ ͣͫͭ͘͜ ͍͙ͦͫͭ͜ ͪͦͯͣ͘͜ΌͭΈ Ύ͟ ͍͙͚ͦͫͤͦͤ ͊ͫ͋͘͜ 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͤ͊ ͔͔ͦͣͨͭͤͭͤͫͤ͟͜͜ 
͙͊ͫ͊͒͘Φ ́ͦ͋ͭͦΣ ͣͫͭ͘͜ ͍͙ͦͫͭ͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͔ͤ Ύ͟ ͔͙ͦͤͪͭ͊͘͟͟ͼ͜Ό ͟͜͡Έͦͫͭ͟͜ 
͍ͤ͊;͊͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͊ Ύ͟ ͍͙ͤ͊͘;͔ͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Σ Ύ͟͜ ͨ͊ͤͯ͡ΌͭΈ ͙͙ͦͭͪͣ͊ͭ 
ͤ͊ ͔͍͒ͪ͗͊ͤͦͣͯ ͍ͪͤ͜͜Φ ˲ͻ ͫͯͯͨͤͫͭ͟͜Έ ͔͎͔ͪ͊ͣͤͭͯ͡ΊͭΈͫΎ ͍ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ 
ͫͭ͊ͤ͒͊ͪͭ͊ͻ ͪ͊ͤ͟͝-;͔͍ͤ͜͡ ̐˿Φ ˤͦ͒ͤͦ;͊ͫ ͯͪΎ͒ ˣ͔͡Έ͎͜͝ ͔ͤ ͤ͊͒͊Ί 
͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ ͝ͻͤΈ͎ͦͦ ͔ͦͣͨͫͯ͟͟͡Σ Ύ͙͚͟ Ί ͫͨ͜͡Έ͙ͤͣ ͒͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ 
͎ͨͪͦͪ͊ͣ ͜ ͍ͯͪͫ͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͔ͫ͊ͣ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͙ͦͭͪͣͯΌͭΈ ͍ͨͪ͊ͦ ͤ͊ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͭ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
͔͍͙ͨͤͻ ͔͔ͦͣͨͭͤ͟ͼ͚͜ [10].  

̂ ͔ͣ͗͊ͻ ͭͯͣ͊͡;͔ͤͤΎ ͨͦͤΎͭͭΎ ζͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝η ͍͙͔͙ͦͪͣͣͦ͟ ͍͔͚̐ͪͦͨͫΈͯ͟ ͪ͊ͣ͊͟ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜ 
ό̐˾˴ύ κ 9ǳǊƻǇŜŀƴ vǳŀƭƛŦƛŎŀǘƛƻƴ CǊŀƳŜǿƻǊƪ ό9vCύ ς ͎͊͊͘͡Έ͙͚ͤ ͙ͨͪͤͼ͙ͨ 
͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͙ͫͭͪͯͭͯͪ͟ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜Σ Ύ͊͟ ͍͙ͤ͊͘;͊Ί ͍ͫ͜ ͤ͊ͼͦͤ͊͜͡Έͤͦ ͍͙ͤ͊ͤ͘͜ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ͔ͭͪͣͤ͊͜ͻ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎΣ ͍ͪͤ͜ΎΣ Ύͦͫͭ͟͜Σ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͤ͊;͊ͤͤΎ ͭ ͊ ͨͪͦͺ͍͜͜͡ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜Φ ˸͔ͭ͊ ͙ͪ͊ͣ͟ ς ͙ͫͨͪΎ͙ͭ 
͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ό ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͜ ͪͦͪͦ͋͘ͼ͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΣ 
ͣͦ͋͜͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ ͍͙͙͍ͨͯͫͤ͟͟͜Σ ͍͙ͤ͊ͤͤ͘Ό ͔͍ͨͪͦ͒͜͜ ͍ͤ͊;͊ͤͤΎ  ͚
͍ͨͦͫ͜ ͒;͔ͤΈΦ ̐˾˴ ͎ͫͯͯ͡Ί ͊ͫͦ͋ͦͣ͘ ͔͔ͨͪ͊͒ͯ͟͡Σ Ύ͙͚͟ ͙ͪͦ͋ͭΈ ͤ͊ͼͦͤ͊͜͡Έͤ͜ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͋͜͡Έ΄ ͙͙ͪͦͯͣͣ͘͘͜͡ ͍ ͤ͜΄͙ͻ ͪ͊ͤ͊͟͝ͻ ͍͙̐ͪͦͨΣ ͙ͫͨͪΎΊ ͣͦ͋͜͡Έͤͦͫͭ͜ 
͙͍ͪͦ͋ͭͤ͜͟͜  ͔͍ͫͭͯ͒ͤͭ͜͜ ͣ͗͜ ͙ͪ͊ͤ͊ͣ͟͝ ͭ͊ ͝ͻͤΈͦͣͯ ͍ͤ͊;͊ͤͤΌ ͍͍ͨͪͦ͒ͦ͗ ͙͗ͭͭΎΦ 
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˸͔ͭͦΌ ̐˾˴ Ί ͍͍͔͔ͫͨ͒ͤͫͤͤ͜͜Ύ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͙͔ͫͫͭͣ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜ ͙ͪͤ͘͜ͻ ͪ͊ͤ͟͝ 
͒ͦ ͦ͒ͤ͜Ί͝ ͫͨ͜͡Έͤͦ͝ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͔ͭ͊ͦͤͤͦ͡͝ ͙ͪ͊ͣ͟Φ ˥ͪͦͣ͊͒Ύ͙ͤ ͭ͊ ͍ͪͦ͋ͦͭͦ͒͊ͼ͜ 
ͣͦ͗ͯͭ͘Έ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ̐˾˴ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͪ͊͟΅͔ ͙ͪͦͯͣͭ͘͜ ͭ͊ ͍ͨͦͪͤ͜Ό͍͙͊ͭ 
͍ͪͤ͜͜ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜ ͙ͪͤ͘͜ͻ ͪ͊ͤ͟͝  ͙ͪͤ͘͜͜ͻ ͙͔ͫͫͭͣ ͍͙ͦͫͭ͜  ͚͍ͤ͊;͊ͤͤΎ ͣ͗͜ ͫͦ͋ͦΌΦ 
͎͔̂ͦ͒͗ͤͯ͘ Ί͍͔͚ͪͦͨͫΈ͙͙ͣ͟ ͍͙ͯͫͭ͊ͤͦ͊ͣ ͯ нллу ͪͦͼ͜ ̐˾˴ ͫΈ͎ͦͦ͒ͤ͜ ͍͍ͦ͒ΎͭΈ ͯ 
͒͜Ό ͍ ͚ͯͫ͜ ͍̐ͪͦͨ͜Φ ͔̇ ͊ͦ͘ͻͦ;ͯΊ ͙ͪ͊ͤ͟͝ ͍ͫͭ͊͘͜͡Ύ͙ͭ ͍ͫͦ͝ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͙͔͙ͫͫͭͣ 
͍͊͟͜͡ͺ͊͜͟ͼ͚͜ ͒ͦ ̐˾˴ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ ΅ͦ͋ ͯͫ͜ ͍ͤͦ͜ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝Σ ͍͍͔͔͒ͤ͜ ͘ нлмн 
ͪͦͯ͟Σ ͙͙ͨͦ͊ͫ͟͟͡͡Ύ ͤ͊ ͍͍͙͚͒ͨͦ͒ͤ͜͜ ͍͔ͪͤ͜Έ ̐˾˴ [7].  

ˣ͔͡Έ͎͜ΎΣ ͒ͦͯ͡;͊Ό;͙ͫΈ ͒ͦ ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͍͊ͫͤͦͯ͘Ί ͍ͫͦΌ ͤ͊ͼͦͤ͊͜͡Έͤͯ 
ͪ͊ͣͯ͟ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜ ς ͔ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
ͫͯͯͨͤͦͫͭ͟͜ ͙͔͍ͪͭͪ͟͜͝ ͒͡Ύ ͔͙ͦͤͪͭͤ͟͟ͻ ͔͍ͭ͊ͨ͜ ͯͫͨ͜΄ͤͦ ͍͙͎ͦͤ͊ͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͤ͊ 
ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜Σ Ύ͙͚͟ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͔͎ͤͭͪ͊͜ͼ͜Ό ͭ͊ ͙ͦͦͪ͒ͤ͊͟ͼ͜Ό 
ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͙͔ͨ͒ͫͫͭͣ͜ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜  ͨ͜ ͦͪ͊͟΅͔ͤͤΎ ͨͪͦͦͪͦͫͭ͘͜Σ ͍ͨͪ͊ͦ ͒ͦͫͭͯͨͯΣ 
͍͙ͪͦͭͦ͘͟ ͜ Ύͫͭ͟͜Έ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜ ͒͡Ύ ͙ͪͤͯ͟ ͨͪ͊ͼ͜ ͭ͊ ͎ͪͦͣ͊͒ΎͤͫΈ͎ͦͦ͟ ͫͯͫ-
ͨ͜͡Έ͍ͫͭ͊ ώнϐΦ ͔̇ Ί͙͙͚͒ͤ ͙ͦͨͫ ͤ͊ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜ ͊͋ͦ ͍ͪͤ͜͜ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ 
Ύ͟ ͙͚ Ί ͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ ͒͡Ύ ͪͦͯͣͤͤ͘͜ΎΦ ˾͊ͣ͊͟ ͙ͦͨͫͯΊ ͍ͫ͜ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝Σ ͙ͨͪͫͯ͒͗ͯ-
͍͊ͤ͜ ͍ ͼ͚͜ ͙͔ͫͫͭͣ͜Σ ͜ ͍͍͙ͫͨ͒ͤͦͫͭ͜͜Έ ͝ͻ ͦ͒ͤͯ ͘ ͦ͒ͤͦΌ ͤ͊ ͎͔͚ͯͦ͒͗ͤ͘͜ ͍ͦͫͤͦ͜Φ  

˾͙͍ͦͪ͊͘͟Ό;͙ ͫͯͭͤͫͭ͜Έ ͨͦͤΎͭͭΎ ͍͎ͣͫͭͦͦͦ͘͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝Σ ͊͟ͼ͔ͤͭͯΊͣͦ ͤ͊ ͍ͤ͊;͊͡Έ͙ͤͻ 
ͨ͊ͤ͊͡ͻ ͒͡Ύ ͍͙͊͒͊ͤͤ͟͡Ύ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͍ ͔͔ͫͪ͒ͤ͜ͻ ΄ͦ͊͟͡ͻ ͙ͪ͊ͤ͟͝Σ ͦͫ͟͜͡Έ͙͟ 
͍͙ͦͤ Ί ͔͍ͤ͒͜ΩΊͣͤͦΌ ͍ͫ͊͒ͦͦ͟͡Ό ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ͝ ͙ͪͦ͋ͦͭ 
͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡-͍͙͍ͣͦͤ͟͜Σ ͭ͊ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ͊ͻ όͯͪͫ͊͟ͻύ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΦ  

˻͔ͭ͗Σ ͍ͤ͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ς ͔͒ͦͯͣͤͭ͟Σ ΅ͦ ͍͙ͤ͊͘;͊Ί ͫͭͪͯͭͯͪͯ͟ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͪͦͯ͟Σ ͔͔ͨͪ͜͟͡  ͜ ͪͦͨͦ͒͘͜͡ ͔͔͍ͨͪ͒ͣͭ͜ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͍ 
͔ͦͤͪͭͤͦͣͯ͟͟ ͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡Σ ͙͔͍ͭ͗ͤͯ ͚ ͪ͜;ͤͯ ͟͜͡Έͫͭ͟͜Έ ͎͙ͦ͒ͤΣ 
͍͍͔͔͙͒͒ͤ͜ͻ ͤ͊ ͙͚ͦ͗ͤ͟ ͤ͊;͊͡Έ͙͚ͤ ͔͔ͨͪ͒ͣͭΦ  

ˣ͔ͪͯ;͙ ͒ͦ ͍͎͙ͯ͊ ͎͍ͦͦͤͯ͡ ͙͍ͦͫͦ͋ͫͭ͜͡Έ ͙ͪ͊ͤ͟͝ ς ͤ͊Ύ͍ͤͫͭ͜Έ ͭͪΈͦͻ ͍͙ͣͦͤͻ 
͔͎͍ͪͦͤ͜͜Σ ͎ͪͦ͘͡Ύ͔ͤͣͦ ͍͙͍;͔ͤͤΎ ό͟͜͡Έͫͭ͟͜Έ ͎͙ͦ͒ͤ ͤ͊ ͙͔ͭ͗͒ͤΈύ ͎͚͊ͤͫ͜͡Έͦ͟͝ 
͍͙ͣͦ ͒͡Ύ ͯ;͍ͤ͜ ͨͦ;͍͊ͭͦͦ͟͝ ͭ͊ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡ ό͙͍͒Φ ͭ͊͋͡Φ нύΦ  

˨͊ ͤ͜ ͍ ͙ͭ͊͋͡ͼ͜ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΌͭΈ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ˣ͔͡Έ͎͜Ύ ό͔ͦͪͣ͊͘͟ 
͔ͤͣ͜ͼΈ͍ͦͣͦͤ͊͟ ͎ͪͦͣ͊͒͊ύ ͍͙ͤ͊ͤ͊͘ ͫΈ͎ͦͦ͒ͤ͜ Ύ͟ ͦ͒ͤ͊ ͘ ͪ͊ͤ͟͝Σ ͯ Ύ͙͟ͻ ͙͒ͭ͜ 
ͪͦͨͦ͘;͙ͤ͊ΌͭΈ ͍ͤ͊;͊ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͪ͊ͤ͜΄͔ ͊͘ ͤ͜΄͙ͻΦ  

ˤ͙͍͙͊͗ͣ͡ Ί ͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͙ͪͤ͘͜ͼ͜ ͣ͗͜ ͙͙ͭ͊ͣ͟ ͨͦͤΎͭͭΎ͙ͣΣ Ύ͟ ͍ͤ͊;͊͡Έ-
ͤ͊ ͙͒ͫͼ͙ͨͤ͊͜͡ ͭ͊ ͍ͤ͊;͊͡Έͤ͊ κ ͍ͦͫͭͤ͜Ύ κ ͎ͨͪͦͪ͊ͣ͊ κ ͯͪͫ͟Σ ͔͊͒͗ ͍ Ί͍͔͚ͪͦͨͫΈ͚͟͜ 
͍͙΅͚͜ ͍ͦͫͭ͜͜ ͎͊͊ͦͣ͘͡ ͭ͊ ͍ ˣ͔͡Έ͎͜͝ ͔ͦͪͣ͊͘͟ ͦͫͭ͊ͤͤΎ ͍͙ͤ͊͘;͊Ί ͣͫ͜ͼ͔ ͭ͊ ͤ͊͘;͔ͤͤΎ 
͍ͤ͊;͊͡Έͤͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡Σ ͝͝ ͎͊͊͘͡Έ͙͚ͤ ͣͫͭ͘͜ ͜ ͍͙͎͙ͣͦ ͒ͦ ͍ͦͦͦ͒ͤͤ͜͡Ύ 
ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ͙ͣΦ ̂ ͙͔ͫͫͭͣ͜ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͦͫͭ͜ ͍ͤ͊;͊͡Έͤͯ 
͙͒ͫͼ͙ͨͤͯ͜͡ ͪͦͯͣ͘͜ΌͭΈ Ύ͟ ͎͊ͯ͘͡Έ ͍͎ͤ͊ͯͦͦͦ͟ ͤ͊ͤͤ͘ΎΣ ͍ͤ͊;͊͡Έ͙͚ͤ ͔͔ͨͪ͒ͣͭ [1]. 
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͙́͊͋͡ͼΎ н 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͍͙͍;͔ͤͤΎ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͒͡Ύ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ˣ͔͡Έ͎͜͝ 

(1998 ς нллу ͪͪΦύ 

̂ Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜ ͍ ͼΈͦͣͯ ͗ ͔͊ͫͨͭ͟͜ 
͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ΅͔ ͔ͦ͒ͤ ͨͦͤΎͭͭΎΥ ͙ͯͪͯͯͣ͟͟͡ ό͊ͭ͡Φ ζcurriculumη) ς ͯͪͫ͟ 
͍ͤ͊;͊ͤͤΎ ͍ ͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜Φ  

˭͍͙͊ͯ͊͗ͣͦΣ ΅ͦ ͙͊ͭͤͫ͡Έ͔͟ ͍ͫͦͦ͡ ζcurriculumη ͫͨͦ;͊ͭͯ͟ ͙͍͍͊ͭͯ͊ͦͫ͘͟͜͡Ύ ͍ 
͎͚͊ͤͫ͜͡Έ͚͟͜ ͍ͣͦ͜Σ ͍͙͒͘͜͟ ͨͦ΄͙͙ͪͦͫ͡Ύ  ͚  ͯͤ͜΄͜ ͍͙ͣͦ ͍͙̐ͪͦͨΦ ́͊͟Σ ˣ͔͡Έ͎͜Ύ όͺ͊͡-
ͣ͊ͤ͒ͫΈ͊͟ ͫͨ͜͡Έͤͦͭ͊ύ ΄͙ͪͦͦ͟ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͼ͔ ͨͦͤΎͭͭΎ ͯ ͫͺ͔ͪ͜ ͍͙ͦͫͭ͜ [6, 173]. 

˽͎͍͒ͦͭͦ͊͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ˣ͔͡Έ͎͜͝ ͦͻͦͨ͡ΌΊ ΄ͫͭ͜Έ 
͍͋ͦ͟͜͡ ͔͔͍ͨͪ͒ͣͭ͜Υ 

мύ ͙͒ͫͼ͙͙ͨͤ͜͡ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͍͟͡Ό;͊ΌͭΈ 
͙ͯͪͫ͟ ͎͊͊͘͡Έͤͦ͝Σ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͭ͊ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Τ  

нύ ͙͒ͫͼ͙͙ͨͤ͜͡ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͋ͦͯ͟͡Σ Ύ͟͜ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͔͚͒ͤͯ͜ ͭ͊ ͍͎ͫͭͦ͜͡Ύ͒ͤͯ 
͍ͦͫͤͦͯ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͣ ͚͊͋ͯͭͤΈ͎ͦͦ ͍;͙͔ͭ͡ΎΤ  

оύ ͋ͦ͟͡ ͔͙ͣͭͦ͒;͙ͤͻ  ͔͎ͣͭͦ͒ͦͦ͜͜͡;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ς ͦͦ͟͡ ͔͔͍ͨͪ͒ͣͭ͜Σ 
ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͍͊ͫͦ͘ΊͤͤΎ ͎͊͊͘͡Έ͔͙ͤͦͣͭͦ͒;͙ͤͻ ͤ͊ͤ͘ΈΣ ͍͙ͤ͊;ͦ͟ ͪͦͪͦ͋͘͡Ύ͙ͭ 
ͭ͊ ͨͪ͊ͼΌ͍͙͊ͭ ͘ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙ͨ͊ͤ͊ͣ͡ ͭ͊ ͎͙ͨͪͦͪ͊ͣ͊ͣΤ  

пύ ͙͒ͫͼ͙͙ͨͤ͜͡ ͔ͫͨͼ͊͜͡Έͤͦ-͔͔͎ͨͪ͒ͣͭͤͦͦ ͼ͙ͯ͟͡ ͍͙ͤ͊͘;͊ΌͭΈ ͨͪͦͺ͜͡Έ 
ͺ͊ͻ͍͜ͼΎΣ ͭͦ͋ͭͦ ͍ͦͫͤͦͯ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝Φ ˽͔͎͎͒͊ͦ͜;ͤ͜ ͔ͦ͒͗͟͜͡ ˣ͔͡Έ͎͜͝ 
ͨͪͦͨͦͤͯΌͭΈ ͭ͊ͦ͗͟ ͨͪͦͺ͔͚ͫͤͦ͜-ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͙ͯͪͫ͟ ς ͙ͯͪͫ͟Σ Ύ͟͜ ͤ͊͒͊ΌͭΈ 
͚ͣ͊͋ͯͭͤͣ͜ ͯ;͙͔ͭ͡Ύͣ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ ͒͡Ύ ͙ͪͦ͋ͦͭ ͯ ΄ͦ͊͟͡ͻ ͦ͒ͪ͊ͯ͘ ͨͫ͜͡Ύ 
͊ͤ͘͟͜;͔ͤͤΎ ͍ͤ͊;͊ͤͤΎΤ  

рύ ͙ͯͪͫ͟ ͊͘ ͍͙͋ͦͪͦͣ ς ͨͪͦͨͦͤͯΊͭΈͫΎ ͙ͫͨͫͦ͟ ͔͔͍ͨͪ͒ͣͭ͜Σ ͘-ͨͦͣ͗͜ Ύ͙͟ͻ 
͔͙ͫͭͯ͒ͤͭ ͣͦ͗ͯͭΈ ͍͙͙͋ͪ͊ͭ ͍͒͊ςͭ ͙ͪ ͍͙ͦͫͤͦͤͻΤ 

сύ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͙ͨͪ͊ͭ͊͟͟ ͍ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ Ύ͟ ͫͨͦͫ͋͜ ͍͙͍;͔ͤͤΎ 
͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ ͍ͦͫͤͦ͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ͝ ͯ;͊ͫͭ͜ ͍ ͤΈͦͣͯ 
͙͍ͨͪ͊ͭ͊ͤͭ͟͟͜ [3; 9].  

˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ό͟͜͡Έͫͭ͟͜Έ ͎͙ͦ͒ͤ ͤ͊ ͙͔ͭ͗͒ͤΈ ͍͙͍;͔ͤͤΎ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦύ 

ͫͨ͜͡Έ͙ͤͦͭ ˽ͦ;͍͊ͭͦ͊͟ ΄ͦ͊͟͡ ˿͔͔ͪ͒ͤΎ/͍͋͊ͦ͊͘ ΄ͦ͊͟͡ 

1, 2 ͟ ͙͊ͫ͡ оΣ п ͙͊ͫ͟͡ рΣ с ͙͊ͫ͟͡  

ͺͪ͊ͤͼͯ͘Έ͊͟   н ͎ͦ͒Φ /͙ͭ͗Φ 
όΎ͟ ͎͒ͪͯ͊ 
͍ͣͦ͊ύ 

4ςр ͎ͦ͒Φ /ͭΦ όΎ͟ ͔ͤͦͣͤ͊͘͜ 
͍ͣͦ͊ύ 

ͺ͊ͣ͊ͤ͒ͫ͡Έ͊͟    ̒͟ ͍͙͚ͫ͊͒ͦ͟͡ ͔ͦͣͨͦͤͤͭ͟ 
͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͔͔͍ͨͪ͒ͣͭ͜Σ 
Ύ͙͚͟ ͍͙ͫͭ͊ͤͦͭΈ нт ͎ͦ͒Φ /ͭΦ 

͔ͤͣ͜ͼΈ͊͟ н ͎ͦ͒Φ /ͭΦ о ͎ͦ͒Φ /ͭΦ р ͎ͦ͒Φ /ͭΦ ˱͔ͤͦͣͤ͊͘ ͍ͣͦ͊ Ύ͟ 
͍ͫ͊͒ͦ͊͟͡ ;͙͊ͫͭͤ͊ 
͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͔͔͍ͨͪ͒ͣͭ͜ ˣΦ 
̊͟͜͡Έ͙͚ͤ ͔ͦͣͨͦͤͤͭ͟ Ґ тς
у ͎ͦ͒Φ /ͭΦ [6, 271ς275] 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 3 (47) 

137 

ˤ͙͍͙ͫͤͦ͟Φ ˽͍͍ͪͦ͊ͤ͊ͯ͊͘͜͡΄͙ ͍ͫ͜ ͍ͫ͊͒ͦ͟͜͡ ͨͦͤΎͭͭΎ ζͨͪͦͺ͔͚ͫͤ͊͜ 
͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝ηΣ ͙ͣ ͚͒͜΄͙͡ ͍͙͍ͫͤͦͯ͟Σ ΅ͦ ͼ͔ 
͙͚ͫ͊͒ͤ͟͡Σ ͼ͔ͫͨͪ͜͡Ύ͍͙͚ͣͦ͊ͤΣ ͎͔͙͚͋͊͊ͭͦͦͣͨͦͤͤͭͤ͟ ͨͪͦͼ͔ͫ ͍ͦͦͦ͒ͤͤ͜͡Ύ 
ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ͙ͣ ͒͡Ύ ͪ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͝ͻ ͯ 
͍ͤ͊;͊ͤͤ͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΦ ˣ͔͘ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͙͔͙ͫͫͭͣ 
͍ͦ͋ͦΩΎ͍ͦͦ͘͟͝ ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜ ͙ͪ͊ͤ͟͝Σ ͝͝ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜͝ ͭ͊ ͍ͣͫͭͦͦ͘͜͝ 
͍ͫ͊͒ͦͦ͟͡͝ ͔ͤ ͙͍͔ͣͦ͗͡ ͼ͔ͫͤ͜͜͡ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ 
͍;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ˣ͔͡Έ͎͜͝Φ  

˹͙͊ͣ ͊͟ͼ͔͍ͤͭͦ͊ͤͦ ͤ͊ ͔͒ͭ͊͡Έͤͦͣͯ ͍͙͍;͔ͤͤ͜ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ 
ͪ͊ͤ͟͝ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͎͊͊ͦͣ͘͡ ͭ͊ ˣ͔͡Έ͎͜͝ Ύ͟ ͎͍ͦͦͤͦ͡͝ ͔͍ͤ͒͜ΩΊͣͤͦ͝ ;͙͙͊ͫͭͤ 
Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯ ͍ ;͊ͫΣ ͙ͦ͟͡ ͍ͭ͜;͙ͤ͘Ύͤ͊ ͨͪͦͺ͔͚ͫͤ͊͜ 
͍ͦͫͭ͊͜ ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͊ ͤ͊ ͔͎ͤͭͪ͊͜ͼ͜Ό ͒ͦ Ί͙͒ͤͦ͝ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͙͔͙ͫͫͭͣ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͍͊͒ͪ͟͜Φ  
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SUMMARY 
Protsko Y. The Main Notions of the English Teacher Training Problem in Belgium.  
The aim of the article is the analysis of the main notions of the English teacher 

training problem in Belgium. While investigating we used the method of scientific research, 
studied and systematized the printed sources of the given problem. The higher teacher 
training education in Ukraine is to promote the Ukrainian participation in the educational 
sphere of Western Europe. The action requires the training of the qualified specialists who 
learns English. It determines the topicality of the research.  

Today the native teacher training process is directing the integration to the European 
educational sphere. Thus, the studying of the modern content and the main terms of the 
pedagogical education in Europe and in Belgium has a particular meaning. In the research we 
have discovered the following notions of the English teacher training in Belgium: 
administrative and territorial organization of the country, the system of education, the 
establishments of the higher education, the normative legal instruments and the content of 
the English teacher training.  

In the country there are two different systems of education: the system of education of 
ǘƘŜ CǊŜƴŎƘ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ƻŦ ǘƘŜ CƭŜƳƛǎƘ ŎƻƳƳǳƴƛǘȅ ǘƘŀǘ Ǉŀȅ ǘƘŜ ŀǳǘƘƻǊΩǎ ŀǘǘŜƴǘƛƻƴ ǘƻ ǘƘŜ 
peculiar structures of secondary and higher secondary education. It has been investigated that 
the teacher training in Belgium is being realized according to the qualifications: the teacher in the 
kindergarten, primary, secondary and higher secondary school, specializing in English.  

The author describes the differences in understanding and interpretation of the notion 
ζǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ŜŘǳŎŀǘƛƻƴηΦ ²Ŝ ŘƛǎŎƻǾŜǊŜŘ ǘƘŀǘ ǘƘŜ 9ǳǊƻǇŜŀƴ vǳŀƭƛŦƛŎŀǘƛƻƴ CǊŀƳŜǿƻǊƪ ŀƴŘ 
the National Qualification Framework as the main legal documents of both Belgium and 
Ukraine have slight difference. While describing thŜ ƴƻǘƛƻƴ ƻŦ ζŜŘǳŎŀǘƛƻƴŀƭ ǇǊƻƎǊŀƳη ƛǘ Ƙŀǎ 
been found that the term has completely different meaning in European system of education. 
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¢ƘŜȅ ǳǎǳŀƭƭȅ ǳǎŜ ζŎǳǊǊƛŎǳƭǳƳη ƛƴǎǘŜŀŘΦ Lǘ Ƙŀǎ ōŜŜƴ ƴƻǘŜŘ ǘƘŜ ŜǎǎŜƴǘƛŀƭ ƎǊƻǳǇǎ ƻŦ ŎƻǳǊǎŜǎ ŦƻǊ 
obtaining the qualification of the English teacher in Belgium: curriculum of psychological, 
pedagogical, educational, methodological and linguistic directions, the  courses on choice 
ŀƴŘ ǇǊŀŎǘƛŎŜ ƛƴ ǎŎƘƻƻƭΦ ¢ƘŜ ŀǊǘƛŎƭŜ ŎƻƴŦƛǊƳǎ ǘƘŀǘ ƻƴŜ ŎŀƴΩǘ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǘŜŀŎƘŜǊ 
training in WesǘŜǊƴ 9ǳǊƻǇŜ ǿƛǘƘƻǳǘ ǎǘǳŘȅƛƴƎ ǘƘŜƳΦ ¢ƘŜ ǇǊƻōƭŜƳ ƛǎƴΩǘ ŎƻƳǇƭŜǘŜƭȅ ǊŜǎŜŀǊŎƘŜŘ 
in Ukraine that shows the perspective of its further investigation.  

Key words: European education, English teacher training, the Flemish community, the 
French community, the regional parliament, school education, the establishments of the 
higher education for English teachers, the teacher qualification, the  standards of education, 
an educational course.  
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ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͭ͊ ͔ͤ͋͊͗͊ͤͤΎ ͙͍͎ͨͪ͊ͭͤͦͦ ͔͋ͤͫͯ͘͜ ͍͔͍͙ͤͫͭͯ͊ͭ͜ ͍ ͍ͤ͊ͯͦ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͙͍͔͙ͨͪ͘͡ ͒ͦ ͎ͦͪͭ͊ͤͤ͘Ύ ͍͎͍͙͒ͦͦͫͭͪͦͦ͟ͻ ͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˻͙͍ͫͦ͋ͯ͡ ͍͎ͯ͊ͯ 
͙͔ͨͪ͒ͤͦ͜͡ ͙͔ͫͫͭͣ͜ ͎͍͎ͪ͊ͤͭͦͦͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͙ͤ͊ͯͦ͟ͻ ͔͍ͨͪͦͭ͟͜ ˿̊ˢΦ ˽ͦ͊͊ͤͦ͘͟Σ ΅ͦ 
͎͍ͪ͊ͤͭͦ͊ ͙ͨ͒ͭͪͣ͊͜͟ ͙ͤ͊ͯ͟Σ Ύ͟ ͙͍͙͚ͦͫͦ͋͡ ͺ͍͙͚ͤ͊ͤͫͦ͜ ͔ͣͻ͊ͤͣ͘͜Σ ͙ͦͭͪͣ͊͊͡ ͤ͊͘;͔ͤ 
ͨͦ΄͙͔ͪͤͤΎ  ͯͫ ͍ͭ͜͜ ͭ  ͊ͤ ͚͊͋͜͡Έ΄ͦΌ ͣͪͦ͜Ό ͍ ˿ͨͦͯ͡;͔͙ͤͻ ̊ͭ͊ͭ͊ͻ ˢ͔͙͙ͣͪ͟Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͎ͪ͊ͤͭΣ ͎͍͔ͪ͊ͤͭͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΣ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͨͦ΄ͯ͟ ͎͍ͪ͊ͤͭ͜Σ 
͎͚͙͎ͪ͊ͤͭͪ͊ͭͤΣ ͍͔͙͔ͯͤͪͫͭͭ͜Σ b{CΣ ͔͔͙ͫͨͪͭ͊͘͟ ͊͘Ύ͍ͦ͟Σ ͔͔ͫͨͪͭͤ͊͟ ͔ͨ͊ͤ͡ΈΣ ˿̊ˢ. 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ̂ͫͨ͜΄ͤͫͭ͜Έ ͋ͯ͒Έ-Ύͦ͟͝ ͫͯ;͊ͫͤͦ͝ ͔͍͙͒ͪ͗͊ ͼͦͣ͜͟͡ 
͍ͨͦΩΎ͊ͤ͊͘ ͘ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͫͭ͜Ό ͝͝ ͍͎ͤ͊ͯͦͦͦ͟ ͭ͊ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;͎ͤͦͦ ͔ͪͫͯͪͫͯΣ Ύ͊͟ 
ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͦ͋ͫΎ͎͍͜ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΦ ̂ͫ ͜ ͔͋͘ ͍͙ͤΎͭͯ͟ ͍͙͔ͪͦͤͤ͘͜ 
͙ͪ͊ͤ͟͝ ͍ͨͪͦͦ͒ΎͭΈ ͊ͦ͘ͻͦ;͍ͯ͊͡Έͤͯ ͙ͨͦͭͯ͜͟͡ ΅ͦ͒ͦ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͙ͤ͊ͯ͟Σ 
͍͟͡Ό;͊Ό;͙ ͤ͊͘;ͤͯ ͙͔͙ͫͫͭͣ͊ͭ;ͤͯ ͙ͨ͒ͭͪͣͯ͜͟ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͜ 
͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͪͦͪͦ͋ͦ͘͟ ͘͜ ͔͍͙͒ͪ͗͊ͤͻ ͋Ό͔͍͒͗ͭ͜Φ ˹͊ ͗͊͡ΈΣ ͯͫ ͔ ͼ͔ ͔ͤ ͫͭͦͫͯΊͭΈͫΎ 
ͫͯ;͊ͫͤͦ͝ ͙̂ͪ͊ͤ͟͝Φ  ͙̂ͫͪͯͭͤ͟ͻ ͍ͦΊ͙ͤͤͻ ͭ ͔͊ͦͤͦͣ͟͜;͙ͤͻ ͍ͯͣͦ͊ͻ ͯͪ͊ͤͫ͟͝Έ͙ͣ͟ 
͍ͤ͊ͯͦ͟ͼΎͣ ͪͦͪ͊͘ͻ͍͍͙ͦͯ͊ͭ ͤ͊ ͋Ό͔͒͗ͭͤ͜ ͦ͟΄͙ͭ ͔͔ͤ͒ͦͪ;ͤͦΦ ˤ ͯ ͍ͣͦ͊ͻ ͙ͤ͘Έ͎ͦͦ͟ 
͍ͪͤ͜Ύ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͙ͤ͊ͯͦ͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͫͦͪͦ͟;͔ͤͤΎ ͍͙ͭͪ͊ͭ ͤ͊ 
ͦ͋͊͒ͤ͊ͤͤ͡ΎΣ ͔͙ͣ͊ͭͪ͊͜͡Σ ͎ͦͪͭ͊ͤͤ͘Ύ ͔͒ͦͫ͒͗ͤ͜͡Έ ͤ͊ ͔͔͙͍ͨͪͫͨͭͯ͟Σ ͔͔ͨͪͻ͒͜ ͒ͦ 
͍͙ͦͤ͊ͤͤ͟Ύ ͍͙ͦͪͦͭͦͫͭͪͦͦ͟͟͟ͻ ͔͍ͨͪͦͭ͟͜ ͤ͊ ͍ͦͫͤͦ͜ ͍͔͗ ͫͤͯ͜Ό;͙ͻ ͤ͊ͨͪ͊ͼΌ͍͊ͤΈΦ 
˸͔͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤ͊ ͋͊͊͘ ͤ͊΄ͦ͝ ͙ͤ͊ͯ͟ ͺ͙͘͜;ͤͦ  ͚ ͣͦͪ͊͡Έͤͦ ͊ͫͭ͊ͪ͊͘͜͡Φ ˭ 
ͤ͜΄͎ͦͦ ͋ͦͯ͟Σ ͙ͤ͘Έ͊͟ ͨ͊ͭͦͫͨͪͦͣͦ͗ͤͫͭ͜͡Έ ͋͜͡Έ΄ͦͫͭ͜ ͎ͦͫͨͦ͒͊ͪΌΌ;͙ͻ ͫͯ͋ΩΊ͍ͭ͟͜ 
͍͙ͯͣͦ͊͘͡ ͙͔ͤ͗ͤͤ͘Ύ ͺ͍ͤ͊ͤͫͦͦ͜ ͙͎ͨ͒ͭͪͣ͊ͤͦͦ͜ ͙ͨͦͨͭͯ ͤ͊ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;ͤͯ 
ͨͪͦ͒ͯ͟ͼ͜ΌΦ ̂ͪ͊ͤͫ͟͝Έ͙͚͟ ͔͋ͤͫ͘͜ ͍͎͊͊͘͜͡ ͔ͤ ͋͊͗͊Ί ͺ͍͙ͤ͊ͤͫͯ͊ͭ͜ ͤ͊ͯͯ͟Σ ͤ͊͘ͻͦ͒Ύ;͙ 
͍ ͍ͯͣͦ͊ͻ ͔ͤͫͭ͊͋͜͡Έͤͦͫͭ͜ ͤ͜΄͜ ͙͔͙ͨͪͦͪͭͭ͜ ͒͡Ύ ͍͙ͭͪ͊;͊ͤͤΎ ͦ͟΄͍ͭ͜Φ ˿͊͊ͫ͟͡͡Ύ 
͚ͫͭ͊͜͟ ͔͔ͭͤ͒ͤͼ͜Ύ ͒ͦ ͫͦͪͦ͟;͔ͤͤΎ ͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ ͍͙ͤ͊ͯͦ͟ͻ ͪͦͪͦ͋ͦ͘͟Σ Ύ͟͜ ͎͙ͣͦ͡ 
͋ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͙ͪͦͭͦ͘͟ ͍͙͔ͫͦͦͭ͟ͻ͎ͤͦͦ͜͡;͙ͤͻ ͜ ͙ͤ͊ͯͦͣͫͭ͟͜͟ͻ ͍͙͙ͪͦ͋ͤͼ͍ͭΦ 
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˹͊ͯ͊͟ ͜Σ ͔ͦͪͣ͊͘͟Σ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͊͟ ͤ͊ͯ͊͟Σ ͔͒ͯ͗ ͫ͊͋ͦ͟͡ ͍͟͡Ό;͔ͤ͊ ͯ ͨͪͦͼ͔ͫ 
ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͙ͤͻ ͔͔͍͔ͨͪͭͦͪͤΈ ͜Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͯ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ 
͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͔͙ͦͤͦͣ͟͜͟ ͍ ͪ͊ͤ͟͜͝ [4, 11ς12]. 

˭͊ ͙͙͒͊ͤͣ ˱͙ͤͫͭͭͯͭͯ ͙͙͙ͫͭ͊ͭͫͭ͟ UNESCO (Institute of Statistics 
ŘŀǘŀōŀǎŜύΣ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ͊͘ ͍͔ͪͤͣ͜ ͍͍͙͊ͦ͡ͻ ͍͙ͭͪ͊ͭ ͤ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͚
͙ͪͦͪͦ͋͘͟ όDǊƻǎǎ ŘƻƳŜǎǘƛŎ ŜȄǇŜƴŘƛǘǳǊŜ ƻƴ wϧ5 όD9w5ύ ͤ͊ ͒ͯ΄ͯ ͔͔ͤ͊ͫͤͤ͡Ύ 
̂ͪ͊ͤ͊͟͝ ͍͔͗ ͍͙ͭͪ;͜ ͨͦͫͭͯͨ͊ΊͭΈͫΎ ˴͙ͭ͊ΌΣ ͭͦ͒͜ Ύ͟ ͯ мфффͪΦ ͍͙͔͔ͨͪ͒͗͊͊͡ ͚͎ͦͦΦ 
ˢ ͍͍͒ͫͭ͊͊ͤͤ͜Ύ ͊͘ ͼ͙ͣ ͙ͨͦ͊ͤͦͣ͘͟͟ ͍͒͜ ͪ͊ͤ͟͝-͔͍͒ͪ͜͜͡ ό˿̊ˢΣ ̅ͤ͜͡Ύͤ͒͜ΎΣ 
͍͔̊ͼ͜ΎΣ ˿͎ͤ͊ͨͯͪ͜ύ ͒ͦͫΎ͎ͦ͡ ͊ͭ͊ͫͭͪͦ͟ͺ͜;͎ͤͦͦ ͣ͊ͫ΄ͭ͊͋ͯ  ͨͦͤ͊͒ нр ͍ͪ͊͘͜Φ 
˾͍͔ͤ͜Έ ͍͙ͭͪ͊ͭ ͤ͊ ͎ͦ͒ͤͦͦ ͙͒ͦͫ͒ͤ͊͜͟͡ ό͍ ͔͍͍͔͊ͤͭ͟͜͜͡ ͍ͨͦͤͦ͝ ͚͊ͤ͘Ύͭͦͫͭ͜ ͊͘ 
͙͔ͨ͊ͪͭͭͦͣ ͍͔ͯͨ͟͜͡Έͤͦ͝ ͫͨͪͦͣͦ͗ͤͦͫͭ͜ ͍ ͙ͭͫΦ Ϸ ˿̊ˢ ͯ ͚͙ͨͦͫͭͤ͜ͻ ͼͤ͊͜ͻ нллр 
ͪͦͯ͟ύ ͍ ͔ͫͭͦͪ͟͜ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͊͘ ͍͙͚͊͊ͤ͘͟ ͔ͨͪͦ͒͜ ͫͯͭͭΊ͍ͦ ͙͙͍ͤͫ͘͘Ύ 
ͭ ͊Ί ͙͙ͨͪ͋ͤͦ͘͡ ͍͔͒ͫΎ͔ͭͪͦ ͔ͣͤ΄͙ͣ ͊͘ ͍͔ͪͤ͜Έ ͪ͊ͤ͟͝-͔͍͒ͪ͜͜͡Φ ˸͚͔͊͗ ͍ ͙ͭͪ 
͙ͪ͊͘ ͤ͊ нлмн ͪ͜͟ ͙ͣ ͍͍͙͒ͫͭ͊͊͜͡ ͍͒͜ ˽ͦ͡Έ΅͜ ͭ ͊ͭ ͔͙ͪͤ͒ ͍͙ͪͦͭͯ͘͟ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͔ͤ ͤ͊ ͤ͊΄ͯ ͙ͦͪͫͭ͟Έ ώмсϐΦ ˭͊ ͙ͭ͊͟ͻ ͍ͯͣͦ ͔͗ͦ͒ͤ 
͍͔ͤ͊ͯͦ͟ͼΈ ͔ͤ ͔ͣͦ͗͘ ͍͙͙ͭͭ͜͡ ͍ ͙͗ͭͭΎ ͍ͤ͊ͭ͜Έ ͚ͤ͊͋͜͡Έ΄ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͭ ͊
͔͔͙͍ͨͪͫͨͭͤ͟͜ ͍ͤ͊ͯͦ͟͜  ͚ͭ ͔ͻ͎ͤͦͦ͜͡;ͤ͜ ͔͒͜͝Φ  

 ̂ ͋͜͡Έ΄ͦͫͭ͜ ͍͙͔͙ͪͦͤͤ͘ͻ ͯ ͍ͤ͊ͯͦͦͣͯ͟ ͍͒ͤͦ͜΄͔ͤͤ͜ ͪ͊ͤ͟͝ ͎͍͔ͪ͊ͤͭͦ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͙ͫͭ͊ͤͦͭΈ ͤ͊͘;͙͚ͤ ͍͒ͫͦͭͦ͜͟ ͎͊͊͘͡Έ͎ͤͦͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ́ͦͣͯ ͍͚ͪ͊͟ ͍͙͍͙͊͗ͣ͡Σ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ Ί ͍͙͍;͔ͤͤΎ 
͍͎ͨͪͦ͒ͤͦͦ͜ ͍͍͎ͫͭͦͦͦ͜ ͍͒ͦͫ͒ͯ͜ ͙͍͔͙͒ͪͫͺ͊͜͟ͼ͜͝ ͔͔͒͗ͪ͡ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͙ͤ͊ͯ͟Σ ͜Σ ͍ ͔ͨͪ΄ͯ ;͔͎ͪͯΣ ͎ͪ͊ͤͭ- ͜ ͺ͚͙͎͊ͤ͒ͪ͊ͤͯ͘ 
(Grantrising/Fundraising)Σ ͊ͤ͊͘͜͡ ͫͯ;͙͊ͫͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͨͦ΄ͯͯ͟ ό͔ͤ ͭ͜͡Έ͙͟ 
͙ͫ͊ͣͻ ͎͍ͪ͊ͤͭ͜Σ ͔͊͡  ͚͍͒ͦͫ͒͜;͔͙ͤͻ ͦͤͫͯ͟͡Έ͍ͭ͊ͤͭ͜-͎͚͔͍ͪ͊ͤͭͪ͊ͭͪ͜ύΣ ͤ͊ͼ͔͎ͤͦͦ͜͡ 
ͤ͊ ͍͙͚ͤ͊ͯͦ͟ ͔ͪͯ͘͡Έͭ͊ͭ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ  ͚͍ͯͨͪ͊ͤͤ͜͡Ύ ͎͙ͪ͊ͤͭ͊ͣΦ ˨ͦ ͔ͪ;͜Σ ͎ͪ͊ͤͭ 
͍ ˻ͫ͟ͺͦͪ͒ͫΈͦͣͯ͟ ͍͙ͫͦͤͯ͟͡ ͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ͎ͪͦ΄͍ͦ͊ ͫͯͣ͊Σ ΅ͦ ͤ͊͒͊ΊͭΈͫΎ 
ͯͪΎ͒ͦͣ ͊͋ͦ ͤ͜΄ͦΌ ͍ͯͫͭ͊ͤͦͦΌ ͒͡Ύ ͔͍ͨͤͦ͝ ͔͙ͣͭΥ ͙ͤ͊ͨͪ͊͒͟͡ ς ͒ ͙ͦͫ͒ͤ͜͡ͼΈ͙͚͟ 
͎ͪ͊ͤͭ ώмнϐΦ  ̂ ͪ͊ͣ͊͟ͻ ͍͍͎ͨͪ͊ͦͦͦ ͨ͒͜ͻͦ͒ͯ ͎ͪ͊ͤͭ ͤ͊͒͜͡ΎΊͭΈͫΎ ͍͙͟͡Ό;ͤͦ 
ͺ͍ͤ͊ͤͫͦͦ͜-ͪͦͨͦ͒͘͜͡Έ;ͦΌ ͺͯͤ͟ͼ͜ΊΌΦ ˻͒ͤ͊͟ ͍ͤ͜ ͎ͤͦͪͯ͜Ί ͔ͣͻ͊ͤͣ͘͜ ͪͦͨͦ͒ͯ͘͜͡ 
͎͍ͪ͊ͤͭ͜Σ ΅ͦΣ ͍ ͒͊ͤͦͣͯ ͍͙ͨ͊͒ͯ͟Σ Ί ͙ͨͪͤͼ͙͍͙ͨͦͣΥ ͎͙ͪ͊ͤͭ ͙ͨͪͫͯ͒͗ͯΌͭΈͫΎ ͙ͭͣ 
͙͒ͦͫ͒ͤ͜͡ͼΈ͙ͣ͟ ͔ͨͪͦͭ͊ͣ͟ ͜ ͙͒ͦͫ͒ͤ͊ͣ͜͟͡Σ Ύ͟͜ ͙͙ͦͭͪͣ͊͡ ͚͍͙ͤ͊΅͜ ͦͼ͙ͤ͜͟ ͊͘ 
͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͔͔͙͙ͫͨͪͭ͘͟Φ ˿͔͊ͣ ͤ͊Ύ͍ͤͫͭ͜Έ ͔͔͎ͫͨͪͭͤͦͦ͟ ͍͒͋ͦͪͯ͜ ͍͒ͪͤ͘͜͜ΎΊ 
͙͔ͫͫͭͣͯ ͎͍ͪ͊ͤͭ͜ ͍͒͜ ͔͍͍ͨͦ͗ͪͭͯ͊ͤΈΣ ΅ͦΣ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͤ͊͒͊ΌͭΈͫΎ ͔͋͘ 
͍͔͔ͨͪͦ͒ͤͤΎ ͔͔ͫͨͪͭͤͦ͟͝ ͦͼ͙ͤ͜͟ ͊͘ ͋͊͗͊ͤͤΎͣ ͔͍͍͗ͪͭͦ͒͊ͼΎ  ͚  ͯ͋͜͡Έ΄ͦͫͭ͜ 
͍͙͍ͨ͊͒͟͜ ͔ͤ ͍͙͎ͣ͊͊ΌͭΈ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ ͊ ͨͦ͒͊;͜ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͦͤͯͪͫͤͦ͟͟͝ 
͔͒ͦͯͣͤͭ͊͟ͼ͜͝Φ ˿͔͊ͣ ͙ͨͪͤͼ͙ͨ ͦͤͯͪͫͤͦͫͭ͟͟͜ Ί ͍͙͍͊͗ͦ͡Ό ͦͤ͊ͦ͘͟Ό ͎͍͎ͪ͊ͤͭͦͦͦ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΦ ̂ ͚ͤ͊͋͜͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͺͦͤ͒͊ͻ ͍ͫͭͯ͜ ;͊ͫͭ͊͟ ͙͙ͨ͒ͭͪͣ͊ͤ͜ͻ 
͔͍ͨͪͦͭ͟͜Σ ͯ ͎͊͊͘͡Έͤͦͣͯ ;͙ͫ͜͡ ͊͘Ύ͍͔͙ͤ͡ͻΣ ͪ͒ͦ͜͟ ͔͔͍͙ͨͪ΅ͯΊ ол % [3Σ мтлϐΣ ΅ͦ 
͍͒ͦͦ͘͡ΎΊ ͎ͪͦ͘͡Ύ͙͒͊ͭ ͎͍ͪ͊ͤͭͦ͜ ͙ͦͤͯͪͫ͟͟ Ύ͟ ͨͪͦͫͭͪ͜ ͍͙ͫͦͦ͟͝ ͔ͦͤͯͪͤ͟͟ͼ͜͝ ͣ͗͜ 
͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͭ͊ ͍͙͙ͤ͊ͯͦͣ͟ ͔͙͍͙ͦͭ͊ͣ͟͟͡Φ  

˹͚͊͋͜͡Έ΄ ͼͤͤͯ͜ ͋͊ͯ͘ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͼ͜Ί͝ ͔͙ͨͪͦ͋ͣ͡ ͤ͊͒͊ΌͭΈ ͤ͊ͣ 
˿ͨͦͯ͡;͔ͤ͜ ͙̊ͭ͊ͭ ˢ͔͙͙ͣͪ͟Σ Ύ͟͜ ͣ͊ΌͭΈ ͍͙͔ͪͦͤͤͯ͘ ͙͔ͫͫͭͣͯ ͎ͪ͊ͤͭ- ͜ 
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ͺ͚͙͎͊ͤ͒ͪ͊ͤͯ͘Σ ͭͦ͋ͭͦ ͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͨͦ΄ͯ͟ ͜ ͙ͦͭͪͣ͊ͤͤΎ 
ͦ͟΄͍ͭ͜ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ ͔ͨͪͦͭͯ͟ ͊͋ͦ ͎͙ͨͪͦͪ͊ͣΦ ˹͊ ͫΈ͎ͦͦ͒ͤ͜ ˿ͨͦͯ͡;͔ͤ͜ ͙̊ͭ͊ͭ 
ͺͤ͊ͤͫͯ͜ΌͭΈ ͙͋͘͡Έͦ͟ тл ҈ ͍ͫ͜ͻ ͍͙͍͙͒͊͊ͤͻ ͯ ͍ͫͭ͜͜ ͎͍ͪ͊ͤͭ͜ ώмΣ 7].  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˿͙͔ͫͭͣ͊ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜Σ ͝͝ ͣͫ͜ͼ͔ 
ͭ ͊ͪͦ͡Έ ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͫͯ;͎͊ͫͤͦͦ ͍ͤ͊ͯͦ͟ͼΎ  ͚͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍ ͼͦͣͯ͜͡ 
͍͒ͤͦͫͤͦ͜ ͔ͤ΅͍ͦ͒͊ͤͦ ͙ͫͭ͊͡ ͔͔ͨͪ͒ͣͭͦͣ ͍͙͍;͔ͤͤΎ ͍ͤ͊ͯͦͤ͊͘͟ͼ͍͜Σ ͔͍ͦͤͦͣͫͭ͟͜͜Σ 
ͫͦͼ͎͍ͦͦ͜͜͡  ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͜͟͜ ͙͙ͤ͘͟ ͤ͜΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͙͒ͫͼ͙ͨͤ͜͡Φ ̂ ͙͊ͪͯ͋͗ͤ͘͜ͻ 
͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒͊͘͜͟ͻΣ ͙͍ͨͪͫΎ;͔͙ͤͻ ͎͍͚ͪ͊ͤͭͦ͜ ͙ͨ͒ͭͪͣ͜ͼ͜ ͙ͤ͊ͯ͟Σ ͎͙ͪ͊ͤͭ ͔ͤ 
͍͙ͫͭͯͨ͊ΌͭΈ ͔͍͙͙ͨͪͤͤͣΣ ͍͙ͦͫͤͦͤͣ ͦ͋ΩΊͭͦͣ͟ ͊ͤ͊ͯ͘͜͡ ς ͍͙ͦͤ ͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ 
͍͙͟͡Ό;ͤͦ ͍ ͪ͊ͣ͊͟ͻ ͊ͤ͊ͯ͘͜͡ ͙ͫͭͪͯͭͯͪ͟ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙ͤ͊ͯͦ͟ͻ ͍͍͙͍ͫͨͭͦ͊ͪͫͭ͜. 
˻͔ͪͣ͟͜ ͔͙͊ͫͨͭ͟ ͔͍͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡ ͯ ͫͺ͔ͪ͜ ͎͍͎ͪ͊ͤͭͦͦͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ 
͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͔͙͊ͣͪ͊ͤͫ͟Έ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ˨͗Φ ˱ Φ ˸ ͚͊͊ͤ͟͟͡ όWŀƳŜǎ E. aŎ/ƭŜƭƭŀƴύ ͜ 
˥Φ ˨ ͦͪͤ όIŀǊƻƭŘ 5ƻǊƴύ ͯ ͨͪ͊ͼ͜ ζ{ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ ²ƻǊƭŘ IƛǎǘƻǊȅη όмфурύΤ 
ͺͪ͊ͤͼͯ͘Έ͙͚͟ ͍͍͔ͤ͊ͯͦͦͤ͊͘͟ͼΈ ˸Φ ˴ ͪͦͫ͡ ͊ͤ͒ όaŀǳǊƛŎŜ /ǊƻǎƭŀƴŘύ ͯ ͍͚ͤ͊ͯͦ͟͜ 
͍ͪͦ͒͘͜ͼ͜ ζ{ŎƛŜƴŎŜ ǳƴŘŜǊ ŎƻƴǘǊƻƭΥ ¢ƘŜ CǊŜƴŎƘ !ŎŀŘŜƳȅ {ŎƛŜƴŎŜǎΣ мтфрςмфмпη 
όмффнύΤ ͙͒ͦͫ͒ͤ͜͡ͼΎ ͘ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔́ͻ͊ͫ-ˢ͎ͪͤͭͦͤ͜͡ ˿Φ ˶ Φ ˨ ͊͊͘ ό{ǘŜǇƘŀƴƛŜ [ȅƴƴ 
5ŀȊŀύ ͍ ͪͦ͋ͦͭ͜ ζ/ƻƳǇƭƛŎƛǘȅ ŀǎ LƴŦƛƭǘǊŀǘƛƻƴΥ ǘƘŜ όLƳύǇƻǎǎƛōƛƭƛǘƛŜǎ ƻŦ wesearch with/in 
b{C 9ƴƎƛƴŜŜǊƛƴƎ DǊŀƴǘǎ ƛƴ ǘƘŜ !ƎŜ ƻŦ bŜƻƭƛōŜǊŀƭ {ŎƛŜƴǘƛǎƳη όнлмнύΦ ˨͗Φ ˾ ͦͫͫ 
όWŜŦŦǊŜȅ Lŀƴ wƻǎǎύ ͘ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ˣ͊ͭͣͦͪͯ͜͡ ͒ͦ͊͒ͤͦ͟͡ ͊ͤ͊ͯ͘͜͡Ί ͙ͨͦͭͯ͜͟͡ ͭ ͊
͙͙ͨͪ͊ͭ͟͟ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͙ͤͫͭͭͯͭͯ͜ Ό͙ͫͭͼ͜͝ ͯ ͫ͊͒͟͜͡ ˸͔͍ͤͫͭͪͫͭ͊͜͜ Ό͙ͫͭͼ͜͝ ˿̊ˢ 
΅ͦ͒ͦ ͔ͪͼ͔͍ͤͯ͊ͤͤ͘Ύ ͊͘Ύ͍ͦ͟ ͤ͊ ͎͙ͪ͊ͤͭΣ ͍͙͔͒ͤͤ͜͡Ύ ͎͍ͪ͊ͤͭ͜ ͭ͊ ͝ͻ ͨͦ͒͊͡Έ΄͎ͦͦ 
͙͎ͣͦͤͭͦͪͤͯ͜Φ ˴͊ͤ͊͒ͫΈ͊͟ ͙͒ͦͫ͒ͤ͜͡ͼΎ ˴Φ ˽ ͔ͦͫͭͪ͡ ό/ƭŀƛǊŜ tƻƭǎǘŜǊύ ͯ ͫͭ͊ͭͭ͜ ζ¢ƘŜ 
Nature and Implications of the Growing Importance of Research Grants to 
/ŀƴŀŘƛŀƴ ¦ƴƛǾŜǊǎƛǘƛŜǎ ŀƴŘ !ŎŀŘŜƳƛŎǎη ͔ͨ͒ͪͫ͜͟͡ΌΊΣ ΅ͦ ͔ͨͪͦ͋ͣ͊͡ ͎͍ͪ͊ͤͭͦͦ͝ 
͙͙ͨ͒ͭͪͣ͜͟ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙ͨͪ͊ͭ͟;ͤͦ ͔ͤ ͔͒ͦͫ͒͗ͤ͊͜͡Σ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͍͙͍͊͗ͫͭ͜͡Έ 
͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͙ͤ͊ͯ͟Φ ˤͦͤ͊ ͭ͊ͦ͗͟ ͍͔ͪͭ͊͘Ί ͍͎ͯ͊ͯ ͤ͊ 
͍ͦͪͦͭͤͯ͘ ͫͭͦͪͦͤͯ ͎͍ͪ͊ͤͭͦͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ ͍ͤ͊ͯͦ͟ͼ͍͜Σ ͍ͨͦΩΎ͊ͤͯ͘ ͘͜ 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜ΊΌ ͝ͻ ͫͦͼ͊͜͡Έͤͦ͝ ͪͦ͜͡Υ ͘͜ ͍ͫͨͪ͊͗ͤ͜ͻ ͍ͤ͊ͯͦ͟ͼ͍͜ ͍͙ͦͤ 
͔͔͍ͨͪͭͦͪΌΌͭΈͫΎ ͤ ͊ͨͦ΄ͯ͊͟;͍͜ ͺ͍ͤ͊ͤͫ͜͜Φ ˭͎͔ͦ͒ͤ ͘ ͔ͤΌ ͜ ˨͗Φ ̅ ͚͔͎͊ͤ͋ͪ όWƻǎŜǇƘ 
Grim Feinberg) ͯ ͍ͪͦ͒͘͜ͼ͜ ζ!ŎŀŘŜƳƛŎ ƎǊŀƴǘǎ ŦƻǎǘŜǊ ǿŀǎǘŜ ŀƴŘ ŀƴǘŀƎƻƴƛǎƳΣ ƴƻǘ 
ǎŎƘƻƭŀǊǎƘƛǇηΣ ς ͍ͤ͜ ͊͟ͼ͔ͤͭͯΊ ͍͎ͯ͊ͯ ͤ͊ ͍͔͙͙͟͡ͻ ͊ͭͪ͊ͭ͊͘ͻ ;͊ͫͯ ͒͡Ύ ͨͦ΄ͯͯ͟  ͚
ͦ͒ ͔ͪ͗͊ͤͤΎ ͎͍ͪ͊ͤͭ͜ ς ;͊ͫͯΣ ͍ͭͪ͊;͔͎ͤͦͦ ͔ͫ͊ͣ ͒͡Ύ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˹͊ ͔͔ͭͪͤ͊ͻ ˿˹˨ 
͒ͦͼ͜͡Έͤͦ ͍͙͙͒ͣͭͭ͜͜ ͙ͪͦ͋ͦͭ ͚ͪͦͫͫ͜Έͦ͟͝ ͙͒ͦͫ͒ͤ͜͡ͼ͜ ˴Φ ˻ Φ ˿ ͔ͭͪ͡Έͼ͍ͦͦ͝Σ Ύ͟͜ 
͙͍ͨͪͫΎ;͔ͤ͜ ͔͍ͦ͡Όͼ͜͝ ͙͔͙ͫͫͭͣ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜  ͫͯ͜;͙͊ͫͤͣ ͙ͨͪ͊ͭ͊ͣ͟͟ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜ ͊͘ ͦͪ͒ͦͤͦͣ͟Φ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͍͍͙͚ͫͭͦ͜ ͍͒ͦͫ͒͜ ͙͍͔͙͒ͪͫͺ͊͜͟ͼ͜͝ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͜ ͪͦͪͦ͋ͦ͘͟Σ  ͔ͯͨͪ΄ͯ ;͔͎ͪͯ ͍͒ͦͫ͒͜ 
˿̊ˢΣ ͔͒ ͎͍ͪ͊ͤͭͦ͊ ͙ͨ͒ͭͪͣ͊͜͟ ͙ͤ͊ͯ͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͚ͤ͊͋͜͡Έ΄ ΄͙ͪͦͦ͟  ͚
͔ͺ͔͙͍ͭͤͦ͟Φ ˤ͙͍͙͙ͫͭͭ͜͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͎͍ͪ͊ͤͭͦͦ͝ ͙͔͙ͫͫͭͣ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 
͍͎ͤ͊ͯͦͦͦ͟ ͺͦͤ͒ͯ όbŀǘƛƻƴŀƭ {ŎƛŜƴŎŜ CƻǳƴŘŀǘƛƻƴ ς b{Cύ ͭ͊ ͚͎ͦͦ ͙ͨͦͭͯ͜͟͡Τ ͔͍ͪͤ͟͜͜ 
͙ͨͪͤͼ͙͙ͨ ͭ ͔͊ͭͻ͎ͤͦͦ͜͡͝ ͙ͪͦ͋ͦͭ ͔͔ͫͨͪͭͤͦ͟͝ ͔ͨ͊ͤ͜͡ b{CΣ ͊ ͭ͊ͦ͗͟ ͔ͭͻ͎ͤͦͦ͜͡͝ 
͎͍͎ͪ͊ͤͭͦͦͦ ͍ͫͯͨͪͦͦ͒ͯΣ ͙͚ͨͪͤΎͭ͜ ͍ ˿̊ˢΤ ͒͜Ύ͡Έͤͫͭ͜Έ ͜ ͍͊͒͊ͤͤ͘Ύ ͪͦͫ͟-͎͔͍͊ͤͭͫͭ͊ 
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DǊŀƴǘǎΦƎƻǾ ͜ ͚͎ͦͦ ͍͊͘Ίͣͦ͒͜Ό ͘ ͤ͜΄͙͙ͣ ͺ͔͔͒ͪ͊͡Έ͙͙ͤͣ ͎͔͍͙͊ͤͭͫͭ͊ͣΤ ͔ͭͻ͎ͤͦͦ͜͡͝ 
͙ͪͦ͋ͦͭ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͔ͫͨͪͭͤͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ wŜǎŜŀǊŎƘ !ǎǎƻŎƛŀǘŜǎΣ Ύ͊͟ 
͎͒ͦͨͦͣ͊͊Ί ͙͒ͦͫ͒ͤ͊ͣ͜͟͡ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ͎͙ͪ͊ͤͭ͊ͣΣ ͔͋ͪͯ;͙ ͤ͊ ͔͔ͫ͋ ͤ͊͘;ͤͯ ;͙͊ͫͭͤͯ 
͋Ό͙ͪͦͪ͊ͭ͟;͙ͤͻ ͜ ͺͦͪͣ͊͡Έ͙ͤͻ ͨͪͦͼ͔͒ͯͪΦ ˤ͙͍;͙͙ͭ ͪ͊͟΅͜ ͙͙ͨͪ͊ͭ͟͟  ͚͔ͭͻ͎ͤͦͦ͜͡͝ 
͎͍͎ͪ͊ͤͭͦͦͦ ͍ͫͯͨͪͦͦ͒ͯ ˿̊ˢ ͘ ͔ͣͭͦΌ ͍ͭͦͪ;͎ͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͯͪ͊ͤͫ͟͝Έͦͣͯ͟ 
͔͎͔ͫͣͤͭ͜ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ Ύ͟ ͤ͊ ͔͍͒ͪ͗͊ͤͦͣͯ ͍ͪͤ͜͜Σ ͭ͊͟ ͜ ͔͎ͪͦͤ͊͜͡Έͤͦͣͯ ͭ͊ 
͙ͤͫͭͭͯ͜ͼ͚ͤͦͣͯ͜Σ ͊ ͭ͊ͦ͗͟ ͔ͨͪͫͦͤ͊͡Έͤͦͣͯ ͍ͪͤ͜͜ ͔͙ͦͪͣ͟ͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˭͊ ͍͎͒ͦ͜ ;͙͊ͫ ͍͎ͫͦͦ ͍ͫͤͯ͊ͤͤ͜Ύ ͎͍ͪ͊ͤͭͦ͊ 
͙ͨ͒ͭͪͣ͊͜͟ ͙ͤ͊ͯ͟ ͚ͨͪͦ΄͊͡ ͍͙͍͊͗ͯ͡  ͚ ͙ͪ͊͒͊͟͡Έͤͯ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜ΌΦ ˽͒͜ 
͍͙͍ͨͦͣ͡ ͪͦ͘΄͙͔ͪͤͤΎ ͒ͦͫͭͯͨͯ ͒ͦ ͍͙ͦͫͭ͜Σ ͨͪͦͺ͔ͫͦͤ͊͊͘͜͜͡ͼ͜͝ ͙ͤ͊ͯ͟  ͚
͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͝͝ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜͝Σ ͙͍͊ͭ͊͘͟͜ͼ͜͝ ͎ͪͦͣ͊͒ͫΈͦ͟͝ ͙͙ͨ͒ͭͪͣ͜͟ ͙ͤ͊ͯ͟Σ ΅ͦ 
͍͙͙ͪ͊ͦͫ͘͡Ύ ͯ ͔ͫͨͫͯ͟͡ ͔ͣͼ͔͍ͤ͊ͭͫͭ͊Σ ͭ͊ ͍͊͒͘Ύ͙͟ ͫͨ͜͡Έ͚ͤ͜ ͒͜͝ ͊ͤ͊͘͘;͔͙ͤͻ 
ͺ͍͊ͭͦͪ͟͜ ͋ͯͦ͡ ͚͔͒ͫͤͤͦ͘͜ ͙ͨͪͤͼ͙͍͙͚ͨͦ ͔͔ͨͪͻ͒͜ ͍͒͜ ͙͔͙ͫͫͭͣ ͊ͦ͘ͻͦ;͔ͤͤΎ 
͍;͔͙ͤͻ ό͙͔ͨͪͫͯ͒͗ͤͤΎ ͎ͤ͊ͦͪͦ͒ ͜ ͙͍ͨͪ͘͜ύ ͍͊ͫͤͦ͊ͤͦ͘͝ ͤ͊ ͍͔͗ ͒ͦͫΎ͎͙ͤͯͭͻ 
͍͙ͤ͊ͯͦ͟ͻ ͔ͪͯ͘͡Έͭ͊ͭ͊ͻ ͒ͦ ͤ͊͒͊ͤͤΎ ͎ͪͦ΄͍͙ͦͻ ͍͙͎ͤ͊ͦͪͦ͒ όŀǿŀǊŘύ ͒͡Ύ 
͚ͣ͊͋ͯͭͤ͜ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ Ύ͊͟ ͫͭ͊͊͡ ͍ͦͫͤͦͦΌ ͺ͍ͦͪͣͯ͊ͤͤΎ ͫͯ;͊ͫͤͦ͝ ͎͍ͪ͊ͤͭͦͦ͝ 
͙͔͙ͫͫͭͣΦ ˹͊ ͫΈ͎ͦͦ͒ͤ͜ ͙͔ͫͫͭͣ͊ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜ ͯ ˿̊ˢ ͔͔͍͙ͨͪͭͦͪ͊ͫ͡Ύ 
͔ͤ ͭ͜͡Έ͙͟ ͤ͊ ͙ͦ͒ͤ ͘͜ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜ ͪͦͨͦ͒ͯ͘͜͡ ͦ͟΄͍ͭ͜ ͤ͊ 
͍ͤ͊ͯͦ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͎͍ͪ͊ͤͭ͜ ό͚ͤ͊͋͜͡Έ΄ 
ͨͦ΄͙͔ͪͤ͜ ͘ ͙ͤͻ ͍͔͔ͤ͊͒ͤ͜ ͍ ͙́͊͋͡ͼ͜ мύΣ ͊ ͚ ͍͙ͫͭͯͨ͊Ί ͍ͫͦΊ͙ͪ͒ͤͣ͜ ζ͎͊ͪ͊ͤͭͦͣη 
͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍͙͙ͫͦͣ͟ ͍͙͎ͣͦ͊ͣ ͍ͤ͊ͯͦͦͫͭ͟͜Σ ͊ͭͯ͊͟͡Έͤͦͫͭ͜ ͭ͊ 
͍͙͙ͤͦͤ͘Φ ˨͙ͦͫ͒ͤ͜͡ͼΈ͙͚͟ ͎ͪ͊ͤͭΣ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ ͔͔͍͙͍ͨͪͭͦͪͫΎ ͤ͊ ͔ͣͻ͊ͤͣ͘͜ 
ͪͦͨͦ͒ͯ͘͜͡ ͔ͤ ͭ͜͡Έ͙͟ ͔ͦͤͦͣ͟͜;͙ͤͻ ͔͍ͪͫͯͪͫ͜Σ ͊ ͚ ͍͎ͤ͊ͯͦͦͦ͟ ͊ͨͭ͊ͯ͟͜͡ ώнϐΦ  

͙́͊͋͡ͼΎ м 
͙͙́ͨ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜Σ ΅ͦ Ί ͚ͤ͊͋͜͡Έ΄ ͨͦ΄͙͔͙͙ͪͤͣ ͍ ˿̊ˢ 

Ѕ ͘κͨ ͙́ͨ ͎ͪ͊ͤͭͯ 

1.  ˥͙ͪ͊ͤͭ ͤ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

2.  ˥͙ͪ͊ͤͭ ͍͔͙͔ͯͤͪͫͭͭ͊ͣ͜ ͤ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

3.  ˥͙ͪ͊ͤͭ ͒͡Ύ ͍͒ͪ͜Ύ͔͒͗ͤΈ ͯ ͍͙ͤ͊ͯͦ͟ͻ ͼ͜͡Ύͻ 

4.  ˿͙͔ͭͨͤ͒͜Ύ ͒͡Ύ ͙ͣͦͦ͒͡ͻ ͍ͤ͊ͯͦ͟ͼ͍͜ 

5.  ˹͎͙͊ͦͪͦ͒ ͎ͪͤͦͦ͘͜ ͪͦ͒ͯ 

6.  ˿͙͔ͭͨͤ͒͜͝ ͒͡Ύ ͍͊ͫͨͪ͊ͤͭ͜͜ όǇƻǎǘƎǊŀŘǳŀǘŜύ 

7.  ˨ͦͫͭͯͨ ͒ͦ ͔͋͋ͦͭ͜͜͟͡ 

8.  ˿͙͔ͭͨͤ͒͜͝ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͙͒ͦͭͦͪ͊ͤͭͯͪ͟ 

9.  ˹͎͙͊ͦͪͦ͒ ͙ͣͦͦ͒ͣ͡ ͯ;͔͙ͤͣ 

10.  ˥͙ͪ͊ͤͭ ͒͡Ύ ͯ;͊ͫͭ͜ ͍ ͦͤ͟ͺ͔͔ͪͤͼ͜Ύͻ 

11.  ˽͔ͪͫͦͤ͊͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͍ͤ͊ͯͦ͟ͼΎ 

12.  ˥͙ͪ͊ͤͭ ͒͡Ύ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͍ͦͤͭ͊ͭ͟͟͜ 

13.  ˽ͦͫͭ͒ͦͭͦͪͫ͟Έ͟͜ ͙͔ͫͭͨͤ͒͜͝ 

14.  ˿͙͔ͭͨͤ͒͜͝ ͒͡Ύ ͎͍͙ͦͦͤ͡ͻ ͍͙ͤ͊ͯͦ͟ͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡ όtǊƛƴŎƛǇŀƭ LƴǾŜǎǘƛƎŀǘƻǊύ 

15.  ˥͙ͪ͊ͤͭ ͤ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͦͤ͟ͺ͔͔ͪͤͼ͚͜ 

16.  ͍̅ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͙ͤ͊ͨͫ͊ͤͤΎ ͙͔͒ͫͪͭ͊ͼ͚͜ 

17.  ˾͍͙ͦͭͦ͘͟ ͍͘ϥΎ͍͘͟͜ ͣ͗͜  ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜ ͜ ͙͍͙ͨͪ͊ͭͤͣ ͔͋ͤͫͦͣ͘͜ 

͙́͊͋͡ͼΎ ͔ͫ͊͒ͤ͊͟͡ ͊͘ ͙͙͒͊ͤͣ ώмΣ 4]. 
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˿͒͜͡ ͙ͣ͊ͭ ͤ͊ ͍ͯ͊͘͜Σ ΅ͦ  ͯ˿ͨͦͯ͡;͔͙ͤͻ ̊ͭ͊ͭ͊ͻ ͚͔ͨͦͫͭͤ͜ ͣͫ͜ͼ͔ ͙ͪͦ͋ͦͭ 
όǘŜƴǳǊŜύ ͣ͊Ί ͭ͜͡Έ͙͟ ͨͪͦͺ͔ͫͦͪΣ Ύ͙͚͟ ͙ͦͭͪͣͯΊ ͎͍͔͊ͪ͊ͤͭͦ͊ͤ ͍͔͙͔ͯͤͪͫͭͭͦͣ͜ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͊͘ ͍ͫͦΌ ͍͙͊͒͊͟͡ͼΈͯ͟ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͭͦ͋ͭͦΣ ;͙ͭ͊ͤͤΎ ͔͟͡ͼ͚͜Σ 
͍͔͔ͨͪͦ͒ͤͤΎ ͔͍ͫͣͤ͊ͪ͜͜ ͭͦ΅ͦΦ ˤ͔ͫΈ ͙ͭͣ;͍͙͚͊ͫͦ ͍͙͚ͤ͊ͯͦ͟ ͔ͨͪͫͦͤ͊͡Σ ΅ͦ 
ͨͪ͊ͼΌΊ ͍ ͍͚ͤ͊ͯͦ͟͜ ͊͋ͦͪ͊ͭͦͪ͜͡͝ ͎ͭ͊ͦͦ͟ ͨͪͦͺ͔ͫͦͪ͊Σ ͙ͦͭͪͣͯΊ ͊ͪͦ͋ͭͤͯ͘͜ 
ͨ͊ͭͤ͡Ό ͘ ͎͍ͪ͊ͤͭ͜Σ ͊ͯ͘͡;͔͙ͤͻ ͙ͫ͊ͣͣ ͨͪͦͺ͔ͫͦͪͦͣΦ ˹͔ͣ͊Ί ͎͍ͪ͊ͤͭ͜ ς ͔ͤͣ͊Ί ͜ 
͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜ ͯ ͊͋ͦͪ͊ͭͦͪ͜͡͝Σ ͭͦ͋ͭͦ ͔ͤͣ͊Ί ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͙ͨͪͦͦ͒ͭ 
͙͒ͦͫ͒ͤ͜͡ͼΈͯ͟ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ˤ͔͙͊͟͡ ;͙͊ͫͭͤ͊ ͎͊͋ͦͪ͊ͭͦͪͤͦͦ͡ ͍ͯͫͭ͊ͭͯ͊ͤͤ͟Ύ 
ͭ͊ͦ͗͟ ͍͊ͯͨͦͯ͘͟ΊͭΈͫΎ ͤ͊ ͦ͟΄͙ͭ ͎͍ͪ͊ͤͭ͜Σ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔͗ ͍ͫͭͦͪΌΊ ͍͙ͯͣͦ ͒͡Ύ 
͍͔͔ͨͪͦ͒ͤͤΎ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͤ͊͒͊Ί ͙ͨͪͣ͜΅͔ͤͤΎΣ ͔ͣ͋͜͡ ͭͦ΅Φͦ ˨ͦ ͔ͪ;͜Σ 
͍͔͙͔ͯͤͪͫͭͭ͜ ;͔͔ͪ͘ ͫͨ͊ͭͯ͡ ͙ͤ͊͊͒ͤ͟͡ͻ ͍͙ͭͪ͊ͭ ͊͋ͦͪ͊ͭͦͪ͜͡͝Σ ΅ͦ ͙ͦͭͪͣ͊͊͡ 
͎ͪ͊ͤͭΣ ͔ͣͦ͗ ͙͍͙ͦͭͪͣͯ͊ͭ ͒ͦ тл ҈ ͚͎ͦͦ ͍͊ͪͭͦͫͭ͜Φ ́ͦͣͯ ͔͒Ύ͟͜ ͺ͙ͦͤ͒ ͍ͫͦΊΌ 
͙ͨͦͭͦ͜͟͡Ό ͣͦ͗ͯͭΈ ͔͎͊͒͊͒͘͘͜͡Έ ͔͍͙ͦ͋ͣ͗ͯ͊ͭ ͍͒ͫͦͭͦ͜͟ ͦ͟΄͍ͭ͜Σ ͤ͊ Ύ͙͚͟ ͔ͣͦ͗ 
͔͔͍͙ͨͪͭͤ͒ͯ͊ͭ ͍͔͙͔ͯͤͪͫͭͭ͜Φ ˭͍͙͊͘;͚͊ ͼ͔͚ ͍͒ͫͦͭͦ͜͟ ͍͙ͫͭ͊ͤͦͭΈ млς15 %. 

˹͍͊ͯͦͦ͟-͒ͦͫ͒ͤ͜͜͡ ͔͙ͨͪͦͭ͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͚͊͋ͦͪ͊ͭͦͪ͜͡  ͯ ˿̊ˢ 
͙ͦͭͪͣͯΌͭΈ ͺ͍ͤ͊ͤͫͦͯ͜ ͙ͨ͒ͭͪͣͯ͜͟ ͍͒͜ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͯͪΎ͒ͯ ͔͒͋͘͜͡Έ΄͎ͦͦ ͯ 
ͺͦͪͣ͜ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜ (research grant). ˿ͭͯͨͤ͜Έ ͪ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˿̊ˢ ͚͍͙ͤ͊΅͙͚ ͯ ͍ͫͭ͜͜Φ  

˽͙͔ͦͫͤͤ͡Ύ ͍͙͍ͨͯ͡ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜ ͤ͊ ͙͗ͭͭΎ  ͚ͪͦ͋ͦͭͯ ͍ͤ͊ͯͦ͟ͼ͍͜ 
ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͔ͤ ͭ͜͡Έ͙͟ ͍ ͙͒ͤ͊ͣ͜ͼ͜ ͔ͦͤͦͣ͟͜;͙ͤͻ ͜ ͙͙ͫͭ͊ͭͫͭ;͙ͤͻ ͙͍ͨͦ͊ͤ͘͟͟͜Σ ͔͊͡ 
 ͚ͯ  ͍͙͙͔ͤͤͤͤ͟͜ ͍͙ͤͦͻ ͺ͔͔͍ͤͦͣͤ͜ ͜ ͨͪͦͼ͔͍ͫ͜Σ ΅ͦ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈ ͫͯ;͊ͫͤͯ ͤ͊ͯͯ͟Φ 
́͊͟Σ ͔͎ͤͭͪ͊͜͡Έ͙ͤͣ ͔ͦͣͨͦͤͤͭͦͣ͟ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ͨͦͫΌ͒ͤͦ ͫͭ͊ΌͭΈ ͙ͯͪͫ͟Σ 
ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͍ͣ ͙ͦͦ͒͡ͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Σ ͔ͤͦ͋ͻ͒͜-
͙ͤͻ ͒͡Ύ ͯ;͊ͫͭ͜  ͚͔͔͎͙ͨͪͣͦ ͯ ͎͍͙ͪ͊ͤͭͦͻ ͦͤͯͪͫ͊͟͟ͻΦ ˾͙ͤͦ͟ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ 
͍͔ͫ ͋͜͡Έ΄͔ ͍ͤ͊ͨͦͤΌΊͭΈͫΎ ͔͍͙ͪͤ͟͜ͼ͍͙ͭ͊ͣΣ ΅ͦ ͙ͦͨͫͯΌͭΈΣ Ύ͟ ͙͙ͦͭͪͣ͊ͭ ͒ͦͫ͒͜͡-
͙ͤͼΈ͙͚͟ ͎ͪ͊ͤͭΥ ͯ;͊ͫͭΈ ͯ ͦͤͯͪͫ͊͟͟ͻ ͍͙ͤ͊ͯͦ͟ͻ ͺ͍ͦͤ͒͜ ͭ͊ ͤ͜΄͙ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜-
͎͍ͪ͊ͤͭͦ͒͊ͼ͍͜ ͍ͨͦͫͭͯͨͦͦ ͔͎ͤͭͪͯ͜ΊͭΈͫΎ ͯ ͫͭͪͯͭͯͪͯ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͫͯ;͊ͫ-
͎ͤͦͦ ͍ͤ͊ͯͦ͟ͼΎΣ ͙͍͙ͨͪͤͦͫͭΈ ͙ͣͤ͘͜ ͍ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͣͫͭ͘͜ ͚͎ͦͦ ͫͦͼ͊͜͡Έͤͦ͝ ͪͦ͜͡Φ 
͔́ͻ͎ͤͦͦ͜͡͝ ͎͚͙͎ͪ͊ͤͭͪ͊ͭͤͯ ς ͤ͊ ͙ͨͫ͊ͤͤΎ ͊͘Ύ͍ͦ͟ ͤ͊ ͎͙ͪ͊ͤͭ (Application, Proposal), 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍͊͘Ίͣͦ͒͜͝ ͎ͪ͊ͤͭͦͨͦ΄ͯ͊͟;͍͜ (Grantseeker) ͘ ͎͍ͪ͊ͤͭͦ͒͊ͼΎ͙ͣ 
(Grantmaker,Grantor, Donor) ͙ͦͨͫ͊ͤ͜ ͙͒ͦͫͭΈ ͒ͦ͊͒ͤͦ͟͡Φ ˥͍͙ͦͦͤͣ͡ ;͙͙ͤͤͦͣ͟ 
ͯͫͨ͜ͻͯ ͍ ͼ͚͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͋͜͡Έ΄ͫͭ͜Έ ͺ͊ͻ͍͜ͼ͍͜ ͍͍͊͗͊Ί ͙͍͊ͭͤͯ͟ ͭ͊ ͔͔ͦͣͨͭͤͭͤͯ͟ 
͙ͨͦ͘ͼ͜Ό ͎ͪ͊ͤͭͦͨͦ΄ͯ͊͟;͊Σ Ύͯ͟ ͦͪͦͭͦ͟͟ ͣͦ͗ͤ͊ ͫͺͦͪͣͯ͡Ό͍͙͊ͭ ͙ͭ͊ͣ͟ ;͙ͤͦͣΥ  

1) ;͔ͭ͜͟ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͔ͣͭͯΣ ͍͊͒͊ͤͤ͘ΎΣ ͍͔ͪͤ͜Έ ͫ͊͒ͤͦͫͭ͟͜͡Σ ͔͙ͭͪͣͤ͜ ͍͙ͦͤ͊ͤͤ͟Ύ 
ͭ͊ ͦ;͍ͯ͊ͤ͜͟͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟ ͔ͨͪͦͭͯ͟Τ ͦ͋ͫΎ͎ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ 
͔͍ͪͫͯͪͫ͜Υ ͺ͍͙ͤ͊ͤͫͦ͜ͻΣ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻΣ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻΣ ;͍͙͊ͫͦͻ ͭͦ΅ͦΤ  

2) ͨ ͙͚ͪͦ͒ͯͣ͊ͤ ͎͙͊ͦͪͭͣ͡ ͨͦ΄ͯͯ͟ ͔ͨͦͭͤͼ͚͙ͤ͜ͻ ͔͔͒͗ͪ͡ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͘ 
͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͎͔͎ͦͪ͊ͺ͜;͎ͤͦͦ ͔ͨͦͦ͗ͤͤ͡Ύ ͊͘Ύ͍͙ͤ͊͟Τ 

3) ͪ ͦͯͣͤͤ͘͜Ύ ͙͙ͨͦͭ͜͟͡Σ ͍ͤ͊ͣͪ͜͜ ͜ ͼ͔͚͜͡ ͍͙͒͋ͪ͊ͤ͜͜ͻ ͯ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͨͦ΄ͯͯ͟ 
ͺ͍͙ͤ͊ͤͫͦ͜ͻ ͺ͍ͦͤ͒͜Τ 

4) ͪ ͦͯͣͤͤ͘͜Ύ ͎͙ͦ͜͟͡ ͔͔͍ͫͨͪͭ͟͜Σ Ύ͟͜ ͚͒ͫͤ͘͜ΌΌͭΈ ͍͒͋ͪ͜͜ ͊͘Ύ͍ͦ͟Τ 
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5) ͨ ͒ͤ͊͜͡ ͍͊͘Ίͣͦ͒͜Ύ ͘ ͍͒ͦͫ͒͜;͔͙ͤͣ ͎͚͔ͪ͊ͤͭͪ͊ͭͪͦͣ-ͦͤͫͯ͟͡Έͭ͊ͤͭͦͣΤ 
6) Ύͫͭ͟͜Έ ͍͙͊͒ͯ͟͡ ͊͘Ύ͍͙͟Υ ͔͔͙͍ͨͪͦͤͫͭ͟͜͡Έ ͯ ͺͦͪͣͯ͡Ό͍͊ͤͤ͜ ͊ͭͯ͊͟͡Έͤͦͫͭ͜Σ 
͍ͤ͊ͯͦͦ͟͝ ͤ͊͘;ͯ΅ͦͫͭ͜Σ ͺ͊ͻ͍ͦ͊  ͚ ͍ͣͦͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜ΈΣ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ 
͍͙͎ͣͦ͊ͣ ͦ͋ͫΎ͎ͯ ͭ͊ ͙ͫͭ͡Ό ͍͙͊͒ͯ͟͡Τ 

7) ͨ ͔͔͙͍ͪͦͤͫͭ͟͜͡Έ ͯ ͍͔͔͒ͦ͒ͤͤ͜ ͙ͦͪͫͭ͟͜ ͔ͨͪͦͭͯ͟ ͔ͫ͊ͣ ͒͡Ύ ͍͊΄ͦ͝ ͙ͪ͊ͤ͟͝Σ 
ͦͫ͟͜͡Έ͙͟ ͔ͣͭͦΌ ͋͜͡Έ΄ͦͫͭ͜ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͺ͍ͦͤ͒͜ Ί ͎͒ͦͨͦͣͦ͊ ͔͚ͦͤͪͭͤ͟͟͜ 
ͪ͊ͤ͟͜͝Τ 

8) ͪ ͔͊͡Έͤͫͭ͜Έ ͍͙ͦͤ͊ͤͤ͟Ύ ͭ͊ ͔ͦͤͦͣ͟͜;ͤ͊ ͍͙͍͔͊͗ͤͫͭ͜Έ ͔ͨͪͦͭͯ͟Φ 
˭͊ ͤ͜΄͙ͻ ͍͙ͪͤ͜ͻ ͍ͯͣͦ ͍͙͊͘͘;͚͊ ͍͙͎ͪ͊Ί ͭ͊ ͊͘Ύ͍͊͟Σ Ύ͊͟ ͍͊͒ͦͦ͘͡ΈͤΎΊ ͔ͤ 

ͭ͜͡Έ͙͟ Ύ͍͙ͤͣ ͍͙͎ͣͦ͊ͣ ͒ͦ ͙ͤ͊ͨͫ͊ͤͤΎΣ ͔͊͡  ͚͙ͨͪͻ͍͙ͦ͊ͤͣ ͦ;͍ͯ͊ͤͤ͜͟Ύͣ ͙ͭͻΣ 
ͦͣͯ͟ ͔͙ͤ͊͗ͭ͡Έ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͝͝ ͒ͦ͡ΌΦ  

˥͙ͪ͊ͤͭ ͣ͊ΌͭΈ ͜ ͍͔͙ͯ͟͡ ͙͍ͫͣͦ͜͡;ͤͯ ͼͤͤͫͭ͜͜ΈΥ ͫͭ͊ͭͯͫ ͎͙͍ͪ͊ͤͭͦͦͭͪͣͯ͊;͊ 
͙͙͍ͨͦͭͤͦ͘ ͍͙͍ͨ͊͡Ί ͤ͊ ͔ͪͨͯͭ͊ͼ͜Ό ͍ͤ͊ͯͦ͟ͼΎΦ  ̂˿̊ˢ ͟͜͡Έͫͭ͟͜Έ ͙͙ͦͭͪͣ͊ͤͻ 
͎͍ͪ͊ͤͭ͜ Ί ͍͙͍͙͊͗ͣ͡ ͙͔ͪͭͪ͟͜Ίͣ ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎ ͙͒ͦͫ͒ͤ͊͜͟͡ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜Σ 
͚͎ͦͦ ͨͦ͒͊͡Έ΄͎ͦͦ ͊ͪ͟ΩΊ͎ͪͤͦͦ ͪͦͫͭͯΣ ͊ ͭ͊ͦ͗͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍ 
ͪͦͪ͊͘ͻͯͤ͊͟ͻ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ώнϐΦ 

ˤ͙͍͊͗ͦ͡Σ ΅ͦ ͊͘Ύ͍ͯ͟ ͤ͊ ͎ͪ͊ͤͭ ͨͦ͒͊ΌͭΈ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͭ͜ ͍ͤ͊ͯͦ͟ͼ͜Σ Ύ͟͜ 
ͨͦͭͣ͜ ͋ͯ͒ͯͭΈ ͍͙ͫͦͣ͝ ͙ͪͯ͊ͣ͟ ζ͙͙ͪͦ͋ͭ ͤ͊ͯͯ͟ηΦ ˻͍ͫͤͦͤͦΌ ͫͭͪͯͭͯͪͤͦ͟Ό 
͙͙ͦ͒ͤͼ͔ΌΣ ΅ͦ ͺͤ͊ͤͫͯ͜ΊͭΈͫΎ ͊ͣͫͭ͘͜Έ ͙ͤͫͭͭͯͭͯ͜κͺ͊ͯ͟͡Έ͔ͭͭͯ όŘŜǇŀǊǘƳŜƴǘύ ͫͭ͊Ί 
͊͋ͦͪ͊ͭͦͪ͜͡Ύ ͊͋ͦ ͍ͤ͊ͭ͜Έ ͙ͭͣ;͍͊ͫͦ͊ ͍ͤ͊ͯͦ͊͟ ͎ͪͯͨ͊Φ ͙͚́͊͟ ͨ͒͜ͻ͒͜ ͙ͨ͒ͭͪͣͯ͜Ί 
͍ͤ͊ͯͦͯ͟ ͙͍͊ͭͤͫͭ͟͜ΈΣ ͔͔͊͋ͨ͘͘;ͯΊ ͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ ͜ Ύͫͭ͟͜Έ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ 
˽͙͒ͪͦ͒͘͜͜͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͔͍ͪͦ͊ͤ͟͜ wŜǎŜŀǊŎƘ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ ς ͊͒ͣͤͫͭͪ͊͜͜ͼ͜ΊΌ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͔͔͍ͨͪͭͦͪΌΌͭΈͫΎ ͤ͊ ͙͍͊͒ͣͤͫͭͪ͊ͭͤͦ͜͜-͎ͦͫͨͦ͒͊ͪͫΈͯ͟ 
ͦ͋ͦͦͤͯ͟͡ ͒͡Ύ ͔͒͟͜͡Έͦ͟ͻ ͍ͫͨͨͪ͊͜ͼΌΌ;͙ͻ ͎ͪͯͨΦ ̒͟΅ͦ ͙ͨͪ ͼ͜͡Έ͍ͦͦͣͯ 
͔ͨͪͦͭͤͦͣͯ͟ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜͜ ͊ͣ͋ͭͤ͜͜ ͍;͔ͤ͜ ͎ͨͪ͊ͤͯͭΈ ͙ͫͭ͊ͭ ͙͔͙͒ͪͭͦͪ͊ͣ͟ ͙͍ͤͫͭͭͯͭ͜͜Σ 
΅ͦ͋ ͙͙ͦͭͪͣ͊ͭ ͊ͪͭ͟-͋͊ͤ͡΄ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͍ͫͦ͝ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͚͒͜Σ ͭͦ ͙ͨͪ ͎ͪ͊ͤͭͦ-
͍ͦͣͯ ͍͊ͪ͊ͤͭ͜͜ ͔͍͙͙ͪͤ͟͜͟ ͚͊͋ͦͪ͊ͭͦͪ͜͡ ͔ͤͪ͒ͦ͜͟ ͙ͯͤ͊͟ΌͭΈ ͦ͋ͪ͊ͤͤΎ ͤ͊ ͼΌ ͨͦͫ͊-
͒ͯΣ Ύ͊͟ ͍͒͒͊͜͡ΎΊ ͝ͻ ͍͒͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͙ͪͦ͋ͦͭΦ ˤ ˢ͔͙ͣͪͼ͜ ͙͔͙ͫͫͭͣ 
ͼ͜͡Έ͍͎ͦͦͦ ͭ͊ ͎͍͎ͪ͊ͤͭͦͦͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͙ͤ͊ͯ͟ ͍ мфпл-͜ ͙ͪͦ͟ ͍ͫͭͦͪΌ͍͙͊ͫ͡Ύ 
͔ͨ͊ͪ͊͡͡ΈͤͦΦ ͙̇ͣ ͜ ͒ͦ ͫΈ͎ͦͦ͒ͤ͜ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͔͍͙͚ͨͤ ͋͊͊ͤͫ͡ ͣ͗͜ ͙͙ͤͣΦ  

˱ͫͤͯΊ ͔ͤ ͔ͣͤ΄ ͍͙͍͙͚͊͗͡ ͨ͊ͫͭ͡ ͙ͨͭ͊ͤΈΣ Ύ͙͚͟ ͣ͊Ί ͔͔͔͚͋ͨͦͫͪ͒ͤ͘͜ ͍͙͍ͨ͡ 
ͤ͊ ͯͫͨ͜΄ͤͫͭ͜Έ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͙ͣͭ ͭ ͍͊͊͒͊ͤ͘Έ ͍͎ͤ͊ͯͦͦͦ͟ ͔ͨͪͦͭͯ͟Φ ˽ͦ-͔ͨͪ΄͔Σ ͼ͔ 
͔ͭͻ͎ͤͦͦ͜͡͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙ͪͦ͋ͦͭ ͙ͫ͊ͣͻ ͎͍͙ͪ͊ͤͭͦͻ ͺ͍ͦͤ͒͜Σ ͙͙ͨͦͭ͜͟͡ ͝ͻ ͍͊͘Ίͣͦ͒͜͝ 
͘ ͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡  ͚ ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜ ς ͨͦ΄ͯ͊͟;͙͊ͣ ͺ͍ͤ͊ͤͫͦͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ 
͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤ͜͡ͻ ͔͍ͨͪͦͭ͟͜Φ ˽ͦ-͎͔͒ͪͯΣ ς ͔ͭͻ͎ͤͦͦ͜͡Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙ͪͦ͋ͦͭ 
͔͔ͫͨͪͭͤͦ͟͝ ͔ͨ͊ͤ͜͡Σ ΅ͦ ͚͒ͫͤ͘͜ΌΊ ͍͒͋ͪ͜͜ ͔͔ͨͪͣͦ͗ͼ͍͜ ͘͜ ͨͯͯ͡ ͙ͦͤͯͪͫͤ͟͟ͻ 
͊͘Ύ͍ͦ͟Φ ˽ͦ-͔ͭͪͭΊ ς ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͎ͪ͊ͤͭͦͣ ͒ͦ ͭ ͊ ͨͫ͜͡Ύ ͚͎ͦͦ 
͙ͦͭͪͣ͊ͤͤΎ ͙͒ͦͫ͒ͤͦͣ͜͟͡-͙ͨͪͤͼ͙ͨ͊ͦͣ͡ ό͔͍͙ͪͤͦͣ͟͜͟ ͔ͨͪͦͭͯ͟ύ ͭ͊ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͙ͣ͟ ͦͺ͙ͫ͊ͣ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͎͙ͪ͊ͤͭ͊ͣΦ  

˻͙͒ͤͣ ͘͜ ͔ͨͪ΄͙ͻ ͍͔͙͙͟͡ͻ ͔͍͙͒ͪ͗͊ͤͻ ͎͍͙ͪ͊ͤͭͦͻ ͺ͍ͦͤ͒͜ ͍ͫͭ͊ 
͍͙͚͊ͫͤͦ͊ͤ͘ ͯ мфрл ͪͦͼ͜ ͍ ˿̊ˢ ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͙͚ͤ͊ͯͦ͟ ͺͦͤ͒ όbŀǘƛƻƴŀƭ 
Science Foundation ς b{CύΦ ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͙͚ͤ͊ͯͦ͟ ͺͦͤ͒ όb{Cύ ς ͔͔͔ͤ͊͗ͤ͘͡ 
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ͺ͔͔͒ͪ͊͡Έ͔ͤ ͎͔͍͊ͤͭͫͭͦΣ ͍͔͔ͫͭͦͪͤ ͎͔ͦͤͪͫͦͣ͟ ˿̊ˢ ͍ мфрл ͪͦͼ͜ ζ͘ ͔ͣͭͦΌ 
͍͙ͨͪͦͫͯ͊ͭ ͎͔ͨͪͦͪͫ ͙ͤ͊ͯ͟Τ ͍͙ͨͪͦͫͯ͊ͭ ͤ͊ͼͦͤ͊͜͡Έ͔ͤ ͒ͦͪͦ͘Ω͍ΎΣ ͨͪͦͼ͍ͭ͊ͤͤ͜Ύ  ͚
͒ͦ͋ͪͦ͋ͯͭΤ ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͊͘ͻ͙ͫͭ ΦΦΦ ηΦ b{C ͙ͨ͒ͭͪͣͯ͜Ί 
ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͙͒ͦͫ͒ͤ͜͡ͼΈ͟͜ ͼ͔͙ͤͭͪΣ ͫͨ͜͡Έͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͜ 
͙͍͙ͨͪ͊ͭͤͻ ͚ͦͣͨ͊ͤ͟͜Σ ͔͙͊ͣͪ͊ͤͫ͟Έͯ͟ ͯ;͊ͫͭΈ ͯ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͜ 
͔ͭͻͤ͜;͙ͤͻ ͎ͨͪͦͪ͊ͣ͊ͻ ͭ͊ ͍ͦͫͭ͜͜ ς ͤ͊ ͋ͯ͒Έ-Ύͦͣͯ͟ ͔͊͊͒ͣ͟͜;ͤͦͣͯ ͍ͪͤ͜͜Φ 
˿͔͎ͭͪ͊ͭ͜Ό ̅ͦͤ͒ͯ ͍͙ͤ͊͘;͊ΌͭΈ нп ;͔ͤ͊͡ ˹͊ͼͦͤ͊͜͡Έͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͙ͪ͊͒ 
(National Science Board ς b{.ύΣ ͍͙͒͊ͭͤ͜ ͍ͤ͊ͯͦ͟ͼ͜Σ ͍͙ͤ͊ͤ͘͜ ͍͙͔͙͊ͭͦͪͭͭ ͤ͊ 
ͤ͊ͼͦ͜ ͤ͊͡Έͤͦͣͯ ͭ͊ ͍͍ͫͭͦͦͣͯ͜ ͍ͪͤ͜͜Φ ˣ͔͔͔ͨͦͫͪ͒ͤ͘Έͦ ͪͦ͋ͦͭͦΌ ̅ͦͤ͒ͯ ͔ͪͯ͟ΌͭΈ 
͍ͨͪ͊ͤͤ͜͡Ύ ͭ ͙͔͊͒ͪͭͦͪ͟Σ Ύ͙͟ͻ ͙ͨͪͤ͊͘;͊Ί ˽͔͙͔ͪ͒ͤͭ͘ ˿̊ˢ ͜ ͍͔͊ͭͪ͒͗ͯ͘Ί ͤ͊ 
ͨͦͫ͊͒͜ ˿͔ͤ͊ͭΦ ˭͊ ͎͒ͦͨͦͣͦͦΌ ͭ͊͟ ͍͎͊ͤͦͦ͘ ˻ͺͫͯ͜ ͎͍͎ͦͦͤͦͦ͡ ͔ͤͫͨͭͦͪ͊͜͟ ͪͦ͋ͦͭͯ 
̅ͦͤ͒ͯ ͦͤͭͪͦ͟͡ΌΊ ͭ͊ͦ͗͟ ˴͎͔ͦͤͪͫ ˿̊ˢ ώуϐΦ 

˿͍ͦΌ ͣͫ͜͜Ό b{C ͚͒ͫͤ͘͜ΌΊΣ ͤ͊͒͊Ό;͙ ͎͍͙ͦͦͤͣ͡ ;͙ͤͦͣ ͙ͭͣ;͍͊ͫͦ͜ 
͎͙ͪ͊ͤͭΦ ̋ͦͪ͜;ͤͦ ͍͙͒͜͡ΎΊͭΈͫΎ ͙͙ͨͪ͋ͤͦ͘͡ мл ͙ͭͫΎ; ͍͙ͤͦͻ ͎͍ͪ͊ͤͭ͜ ό͔͔ͫͪ͒ͤΎ 
͙͍ͭͪ͊ͫͭ͜͡Έ ͎ͪ͊ͤͭͯ ͙ͭͪ ͙ͪͦ͟ύΣ ͙ͨͪͤ͊͘;͔͙ͤͻ ͒͡Ύ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ Ύ͟͜ 
͙͔ͫͫͭͣ͊ ͔ͪͼ͔͍ͤͯ͊ͤͤ͘Ύ b{C ͦͼ͙ͤ͊͜͡ Ύ͟ ͚ͤ͊͋͜͡Έ΄ ͔͔͙͍ͨͪͫͨͭͤ͟͜Φ ˣ͜͡Έ΄ͫͭ͜Έ 
ͼ͙ͻ ͎͍ͪ͊ͤͭ͜ ͤ͊͒͊ΊͭΈͫΎ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͣ ͙͒ͦͫ͒ͤ͊ͣ͜͟͡ ͊͋ͦ ͔͍͔͙͙ͤͣ͟͡ ͎ͪͯͨ͊ͣ 
͙͍͒ͦͫ͒ͤ͜͟͜͡Φ ˾͔΄ͭ͊ ͎͍ͪ͊ͤͭ͜ ͔͔͊͋ͨ͘͘;ͯΊ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ 
ͼ͔͍ͤͭͪ͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͙ͨ͒ͭͪͣͯ͜͟ ͙ͪͦ͋ͦͭ ͯͤ͊͜͟͡Έ͎ͤͦͦ  ͚͍͙͍͎ͫͦͦ͊ͪͭͫͤͦͦ͟͜ 
͍͎ͤ͊ͯͦͦͦ͟ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͭ ͍͊͊ͫͦ͋͘͜ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͍ ͼ͔ͤͭͪ͊ͻ ͔͙͍͎ͦͭͤͦͦ͟͟͡ 
͙͍ͦͪͫͭͯ͊ͤͤ͟ΎΣ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤ͜͜ ͍ͤ͊ͯͦ͟ͼΎͣ ͭ͊ ͔͔ͤ͗ͤͪ͊ͣ͜Σ ͔͊͡ Ί ͊ͤ͊͒ͭͦ͘ 
͎͙͙͒ͦͪͦͣ ͒͡Ύ ͔͍͔͙͙ͤ͟͡ͻ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎ͪͯͨ ͊͋ͦ ͔͙ͦͪͣ͟ͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡Φ  

˿Έ͎ͦͦ͒ͤ͜ ;͔͔ͪ͘ b{C ͺͤ͊ͤͫͯ͜ΊͭΈͫΎ ͙͋͘͡Έͦ͟ нп ҈ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ˿̊ˢ ώмлϐΣ ͚͎ͦͦ ͋Ό͔͒͗ͭ  ͯ нлмп ͪͦͼ͜ 
ͺ͙͊ͭ͟;ͤͦ ͍͙͍ͫͭ͊ͤͦ тΣмтм ͣͪ͒͡Φ ͍͒ͦ͊ͪ͜͡ ό͍ͨͦͪͤ͜Ύͤͦ ͘ нлмн ͪΦ ͋͘͜͡Έ΄͙͍ͫΎ ͤ͊ 
9,2 %).  ̂ нлмп ͪͦͼ͜ муфр ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͜ ͔͍ͦ͒͗͟͜͡ ͙͙ͦͭͪͣ͊͡ ͺ͍ͤ͊ͤͫͦͯ͜ 
͙ͨ͒ͭͪͣͯ͜͟ ͍ͫͦ͝ͻ ͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤ͜͡ͻ ͪͦ͋ͭ͜  ͯb{C ͤ͊ ͫͯͣͯ рΣр ͣͪ͒͡Φ ͍͒ͦ͊ͪ͜͡Φ 
˨ͦ ͔ͪ;͜Σ ˢ͎͔͍ͤͭͫͭͦ ͨͦ ͪͦ͋ͦͭ͜ ͚ ͍ͯͨͪ͊ͤͤ͜͡Ό ͎͙ͪ͊ͤͭ͊ͣ b{C ό!ƎŜƴŎȅ hǇŜǊŀǘƛƻƴǎ 
ŀƴŘ !ǿŀǊŘ aŀƴŀƎŜƳŜƴǘύ ͙ͦͭͪͣ͊ͦ͡ ͤ͊ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͫͦΊ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 
305,95 ͣ ͤ͡Φ ͍͒ͦ͊ͪ͜͡ ˿̊ˢΦ  ̂нлмр ͪͦͼ͜ ͍͍͒ͨͦ͒ͤ͊͜͜ ͫͯͣ͊ ͪͦͫ͊͘͡ ͒ͦ онрΣ ͊ ͍ 
нлмс ͍͊ͨ͊ͤͦ͊ͤͦ͘͡ ͍͙͙ͭͪ͊ͭ͊ͭ орр ͣͤ͡Φ ͍͒ͦ͊ͪ͜͡ ώрϐΦ 

ˣ͔͔͔ͨͦͫͪ͒ͤ͘Έͦ ͤ͊ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤ͜͜͡ ͔͙ͨͪͦͭ͟ ͋ͯͦ͡ ͫͨͪΎ͍ͣͦ͊ͤͦ 
6,2 ͣ ͪ͒͡Φ ͍͒ͦ͊ͪ͜͡ ˿̊ˢΣ ͘ ͙ͤͻ ͔ͫ͊ͣ ͤ͊ ͎͙ͪ͊ͤͭ пΣуу ͣͪ͒͡Φ ͍͒ͦ͊ͪ͜͡Σ ͙͙ͨͪ͋ͤͦ͘͡ 
опфллл ͙͍͒ͦͫ͒ͤ͜͟͜͡ ς ͨͪͦͺ͔͍ͫͦͪ͜Σ ͍͒ͦͭͦͪ͟͜ ͤ͊ͯ͟Σ ͍͙͊͒͊͟͡;͍͜Σ ͙͍ͫͭ͊͗ͫͭ͜Σ 
͍͊ͫͨͪ͊ͤͭ͜͜ ͭ͊ ͔͍ͫͭͯ͒ͤͭ͜ ͙͙ͦͭͪͣ͊͡ ͙ͨ͒ͭͪͣͯ͜͟ NSF ͯ нлмп ͪͦͼ͜Φ  

˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͙͚ͤ͊ͯͦ͟ ͺͦͤ͒ ͺͤ͊ͤͫͯ͜Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ ͍ͦͫͭͯ͜ ͍ ͎͊ͯ͘͜͡ 
͙ͤ͊ͯ͟  ͚ͭ ͔ͻ͙ͤ͜͟ ͊͘ ͪ͊ͻͯͤͦ͟ ͎͍ͪ͊ͤͭ͜  ͯ͜ ͎ͦ͒ ͨͪͦ ͍ͫͨͨͪ͊͜ͼΌΦ ̂ ͙ͪͤ͘͜ͻ ͎͊ͯ͘͡Ύͻ ͙ͤ͊ͯ͟ 
;͊ͫͭ͊͟  ͦ͟΄͍ͭ͜Σ ΅ͦ ͤ͊͒͊ΊͭΈͫΎ b{CΣ ͭ͊͊͟Υ ͎͋ͦͦ͜͜͡;ͤ͜ ͙ͤ͊ͯ͟ ό;͊ͫͭ͊͟ ̅ͦͤ͒ͯ ς 66 %), 
͔͙ͣ͊ͭͣ͊ͭ͊͟ όрф ҈ύΣ ͤ͜ͺ͙ͦͪͣ͊ͭ͊͟ όут ҈ύΣ ͫͯͫͨ͜͡Έͤ͜ ͙ͤ͊ͯ͟ όрр ҈ύΦ ˻͍ͫͤͦͤ͊ 
;͙͊ͫͭͤ͊ ͋Ό͔͒͗ͭͯ b{C ͍͙ͭͪ͊;͊ΊͭΈͫΎ ͤ͊ ͙ͨ͒ͭͪͣͯ͜͟ ͔͒ͦͫ͒͗ͤ͜͡Έ όтс ҈ύΣ ͤ͊ 
͎͒ͪͯͦͣͯ ͣͫ͜ͼ͜ ҍ ͍͙͙͒͊ͭ͟ ͤ͊ ͍ͦͫͭͯ͜ ͭ͊ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͡Ό͒ͫΈ͙͟ͻ ͔͍ͪͫͯͪͫ͜ 
͙ͤ͊ͯ͟ (17 ҈ύΣ ͤ͊ ͔ͭͪͭΈͦͣͯ ҍ ͎͔͒ͦͪͦ ͦ͋͊͒ͤ͊ͤͤ͡Ύ όо ҈ ͋Ό͔͒͗ͭͯ ̅ͦͤ͒ͯύ ώмлϐΦ  
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̒͟ ͍͙ͨͪ͊ͦ͡Σ b{C ͔ͤ ͙ͨ͒ͭͪͣͯ͜Ί ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ΅ͦ ͍͙͎ͣ͊͊ΌͭΈ ͎͙ͪͺͯ 
͔͔ͫͪͭͤͦͫͭ͟͜Τ ͎͙ͨͪͦͪ͊ͣ ͔ͭͻͤ͜;ͤͦ͝ ͎͙͒ͦͨͦͣͦΤ ͒ͦͫ͒ͤ͜͜͡ ͙ͪͦ͋ͦͭ ͤ͊ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻΤ ͪͦͪͦ͋ͯ͘͟ ͍ͨͪͦ͒ͯͭ͟͜ ͒͡Ύ ͔ͦͣͪ͟ͼ͚͎ͤͦͦ͜ ͔͙͎ͣ͊ͪͭͤͯ͟Σ ͊ ͭ͊ͦ͗͟ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͪͤͯ͟ ͒͡Ύ ͔͙ͦͤͪͭͤ͟͟ͻ ͔͍ͨͪͦͭ͟͜ ͊͋ͦ ͍͙ͤ͊ͻ͍ͦ͒͜Φ ˤ͔͋-͚ͫ͊ͭ b{C Ί 
͚ͤ͊͋͜͡Έ΄ ͍͙ͨͦͤͣ ͔͔͒͗ͪͦͣ͡ ͤ͜ͺͦͪͣ͊ͼ͜͝ ό͍ ͭͦͣͯ ;͙ͫ͜͡ ͦͤͭ͊ͭͤͦ͟͟͝ύ ͨͪͦ 
͎͙ͨͪͦͪ͊ͣ ͭ͊ ͙͍ͣͦ͗ͦͫͭ͜͡ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΦ ˤ ͔͙͍͚ͦͨͪ͊ͭͤ͜ ͪͦ͋ͦͭ͜ b{C ͊͒͘͜Ύͤ͜ 
͔ͭͻ͎ͤͦͦ͜͡͝ ͙͙ͨ͒ͭͪͣ͜͟  ͚͍͙ͪͦͭͯ͘͟ ͯͪΎ͍͙͒ͦͻ 9-ͤ͜͜ͼ͙͍͊ͭ͜Σ ͙ͭ͊͟ͻ Ύ͟ ͔͔̅͒ͪ͊͡Έ͔ͤ 
ͪͦͫ͟-͎͔͍͊ͤͭͫͭͦ DǊŀƴǘǎΦƎƻǾΣ ΅ͦ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͨͦͪ͊͟΅͔ͤͤΎ ͒ͦͫͭͯͨͯ ͒ͦ 
͔͍͙͒ͪ͗͊ͤͻ ͍͔͙ͤͫͭ͜ͼ͚͜ ό͎ͨͦͫͯ͡ύ ;͔͔ͪ͘ ˱͔͔ͤͭͪͤͭΦ ˱ͤͺͦͪͣ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊ ͤ͊ 
͋͊͘͜ DǊŀƴǘǎΦƎƻǾ ͍͒ͦͦ͘͡ΎΊ ͍͔͙͔ͯͤͪͫͭͭ͊ͣ͜ ͜ ͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤͣ͜͡ ͍ͯͫͭ͊ͤͦ͊ͣ 
͍͙͙ͨͪͦͦ͒ͭ ͔͔͙͚ͭͪͦͤͤ͟͡ ͨͦ΄ͯ͟ ͒͡Ύ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ͫΈ͎ͦͦ ͔ͫͨͭͪͯ͟ 
͙ͦͤͯͪͫͤ͟͟ͻ ͎͍ͪ͊ͤͭ͜ ͍͒͜ нс ͺ͔͔͒ͪ͊͡Έ͙ͤͻ ͍͍͒ͦͣͫͭ͜ ό͙͍͙͒ͫΈ ͙́͊͋͡ͼΌ нύΣ ΅ͦ 
ͤ͊͒͊ΌͭΈ ͎͙ͪ͊ͤͭΣ  ͯ ͭͦͣͯ ;͙ͫ͜͡ b{C ώсϐΦ ˤ͍͒ͦͣͫͭ͊͜Σ ͘ Ύ͙͙ͣ͟ ͍ͫͨͨͪ͊͜ͼΌΊ 
DǊŀƴǘǎΦƎƻǾΣ ͍͔͔ͤ͊͒ͤ͜ ͍ ͙ͭ͊͋͡ͼ͜ нΦ 

͙́͊͋͡ͼΎ н 
˽͔͔ͪ͜͟͡ ͍͍͒ͦͣͫͭ͜-͔͍ͨ͊ͪͭͤͪ͜ DǊŀƴǘǎΦƎƻǾ 

1. 
˴ͦͪͨͦͪ͊ͼ͜Ύ ͔͍͒ͪ͗͊ͤͦ͝ ͭ ͊ͣͯͤ͜ͼ͙ͨ͊͡Έͤͦ͝ 
͙ͫͯ͗͋͡ 

Corporation for National and Community 
Service 

2. ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͎͍ͭͦͪ͜͜͡ Department of Commerce 

3. ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͙ͦ͋ͦͪͦͤ Department of Defense 

4. ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍͙ͦͫͭ͜ Department of Education 

5. ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͔͔͎͔͙͙ͤͪͭ͟ Department of Energy 

6. 
˸͔͍ͤͫͭͪͫͭͦ͜͜ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ ͭ͊ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͫͯ͗͋͡ 

Department of Health and Human 
Services 

7. ˨͔͔ͨ͊ͪͭ͊ͣͤͭ ͍ͤͯͭͪ͜΄ͤΈͦ͝ ͔͔͙͋ͨ͘͟ Department of Homeland Security 

8. 
˸͔͍ͤͫͭͪͫͭͦ͜͜ ͙͗ͭ͡Φ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊ ͜ 
ͣͫ͜Έ͎ͦͦ͟ ͍͙ͪͦͭͯ͘͟ 

Department of Housing and Urban 
Development 

9. ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍ͤͯͭͪ͜΄ͤ͜ͻ ͍ͫͨͪ͊ Department o f t he Interior 

10. ˸͔͍ͤͫͭͪͫͭͦ͜͜ Ό͙ͫͭͼ͜͝ Department of Justice 

11. ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͨͪ͊ͼ͜ Department of Labor 

12. ˨͔͍͙͚ͪ͗͊ͤ ͔͔͒ͨ͊ͪͭ͊ͣͤͭ Department of State 

13. ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͭͪ͊ͤͫͨͦͪͭͯ Department of Transportation 

14. ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͺ͍ͤ͊ͤͫ͜͜ Department of Treasury 

15. ˨͔͔ͨ͊ͪͭ͊ͣͤͭ ͯ ͍ͫͨͪ͊͊ͻ ͍͔͔͍ͭͪ͊ͤ͜ Department of Veteran Affairs 

16. 
ˢ͎͔͍ͤͭͫͭͦ ͘ ͦͻ͙ͦͪͦͤ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊ 

Environmental Protection Agency 

17. ˱͙ͤͫͭͭͯͭ ͔͚͙ͣͯͤ͘ͻ  ͋͜ ͔͋ͦͭ͜͜͡;͙ͤͻ ͎ͨͦͫͯ͡ Institute of Museum and Library Services 

18. 
˹͊ͼͦͤ͊͜͡Έ͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͘ ͔͍͙͙͊ͪͦͤ͊ͭ͟ 
ͭ ͊͟ ͦͫͣͦͫͯ 

National Aeronautics and Space 
Administration 

19. 
˹͊ͼͦͤ͊͜͡Έ͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͊ͪͻ͍͍͜͜ ͜ 
͔͒ͦͯͣͤͭ͊͟ͼ͜͝ 

National Archives and Records 
Administration 

20. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͺͦͤ͒ ͙͔ͣͫͭͼ͍ͭ National Endowment for the Arts 
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21. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͎͙͚ͯͣ͊ͤͭ͊ͪͤ͜ ͺͦͤ͒ National Endowment for the Humanities 

22. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͙͚ͤ͊ͯͦ͟ ͺͦͤ͒ National Science Foundation 

23. ˢ͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͎ͣ͊ͦͦ͡ ͔͋ͤͫͯ͘͜ Small Business Administration 

24. ͍̂ͨͪ͊ͤͤ͜͡Ύ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Social Security Administration 

25. ˢ͎͔͍ͤͭͫͭͦ ˿̊ˢ ͘ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ US Agency for International Development 

26. 
˸͔͍ͤͫͭͪͫͭͦ͜͜ ͫ͜͡ΈͫΈ͎ͦͦ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ 
˿̊ s

US Department of Agriculture 

˽͙͙ͪ͋ͤͦ͘͡ ͭ͊ͯ͟ ͗ ;͊ͫͭͯ͟Σ Ύ͟ b{CΣ ͤ͊ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͯ ͤ͊ͯͯ͟ 
͍͙͒͜͡ΎΌͭΈ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͔͔͎͔͙͙ͤͪͭ͟ ˿̊ˢ ό5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅύ ͜ b!{! 
(National Aeronautics and Space Administration) ς ˹͊ͼͦͤ͊͜͡Έ͔ͤ ͍̂ͨͪ͊ͤͤ͜͡Ύ ͘ 
͔͍͙͙͊ͪͦͤ͊ͭ͟ ͭ ͊ͦͫͣͦͫͯ͟Σ ͊ ͚ͤ͊͋͜͡Έ΄͙ͣ ͪͦͨͦͪ͘Ύ͙͒ͤͦͣ͟ ͋Ό͔͙͒͗ͭͤͻ ͦ͟΄͍ͭ͜ 
ͤ͊ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͯ ͤ͊ͯͯ͟ ͍ ˢ͔͙ͣͪͼ͜ Ί ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ ͭ ͊
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ΅ͦ ͣ͊Ί ͍͊ͫͤͯ͡ ͔͔ͣͪ͗ͯ ˹͊ͼͦͤ͊͜͡Έ͙ͤͻ ͙͍ͤͫͭͭͯͭ͜͜ 
͍͒ͦͪͦ͘ΩΎ όbŀǘƛƻƴŀƭ Lnstitutes of Health ς NIH). 

˴ͪͣ͜ ͎ͭͦͦΣ ͫͤͯ͜Ί ͦͺ͜ͼ͚͙͚ͤ͜ ͚ͫ͊ͭ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͯͪΎ͒ͯ DƻǾōŜƴŜŦƛǘǎΦƎƻǾ 
(www.benefits.gov/benefits), Ύ͙͚͟ ͍͒ͦ͒͊ͭͦͦ͟ ͤ͊͒͊Ί ͔͒ͯ͗ ΄͙ͪͦ͟͜ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͨͦ΄ͯͯ͟ ͎͍ͪ͊ͤͭ͜Φ  

̒͟ ͔ͣͻ͊ͤͣ͘͜ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͎ͪ͊ͤͭ ͍͒ͪͤ͘͜͜ΎΊ ͙ͤ͊͘͟ 
ͦͤ͊͘͟Υ ͔͔ͨͪ͒ͯͫͣ͜Σ ͔͋ͦͨ͊ͭͤͫͭ͘͜͡Έ ό͍ͤ͜ ͤ͊͒͊ΊͭΈͫΎ ͔͋ͦ͘͟΄͍ͭͦͤͦύ ͭ͊ 
͔͍͋ͨͦͦͪͦͭͤͫͭ͘͜Έ όͣ͊ΊͭΈͫΎ ͤ͊ ͍ͯ͊͘͜ ͍͒ͫͯͭͤͫͭ͜͜Έ ͍ͦ͋ͦ͘ΩΎ͊ͤͤ͘Ύ ͍͔͙ͨͦͪͭ͊ͭ 
͙ͦͭͪͣ͊ͤ͜ ͦ͟΄͙ͭ όͪͣ͟͜ ͍͙͍ͨ͊͒͟͜ ͨͦͪͯ΄͔ͤͤΎ ͍͙ͨͪ͊͡ ͤ͊͒͊ͤͤΎ ͍ͭͤͦͫͭ͘͜͜ύΣ 
ͼ͜͡Έ͍͙͚ͦ ͻ͔͊ͪ͊ͭͪ͟Σ ͔͊͒ͪͫͤͫͭ͜Έ ͙͙ͨ͒ͭͪͣ͜͟Σ ͫͯͫͨ͜͡Έͤ͊ ͙ͦͪͫͤͫͭ͟͜ΈΣ 
ͦͤͯͪͫͤͫͭ͟͟͜Έ ς ͤ͊͒͊ͤͤΎ ͎ͪ͊ͤͭͯ ͎ͫͭͪͦͦ ͤ͊ ͚ͦͤͯͪͫͤ͟͟͜Σ ͎ͣ͊͊͘͡Έ͚ͤ͜Σ 
͔͚ͦͤͯͪͤͭͤ͟͟͜ ͍ͦͫͤͦ͜Φ ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͪͦͼ͔͙͒ͯͪ ͔ͪͼ͔͍ͤͯ͊ͤͤ͘Ύ όpeer-review) 
Ύ͟ ͟͡Ό;͍͎ͦͦͦ ͔͔͔ͣͤͭͯ͡ ͦͼ͙ͤ͜͟ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͔͍ͨͪͦͭ͟͜Σ ͊͘Ύ͍͔͙ͤ͡ͻ ͤ͊ 
ͦͤͯͪͫ͟͟Σ ͍͙ͤ͊͘;͊Ί ͙͍ͫͣͦ͜͡;ͤͯ ͼͤͤͫͭ͜͜Έ ͎͍ͪ͊ͤͭ͜Φ ̒͟ ͔ͪͼ͔͔͙ͤͤͭ͘ ͍͙ͫͭͯͨ͊ΌͭΈ 
͍ͤ͊ͯͦ͟ͼ͜Σ Ύ͟͜ Ί ͍͙͙͙ͤ͊ͤͣ͘ ͔͔͙ͫͨͪͭ͊ͣ͟ ͍ ͔͍͚ͨͤ͜ ͎͊ͯ͘͜͡ ͙ͤ͊ͯ͟Σ ͭͦ͋ͭͦ ͫͦͼ͊͜͡Έͤ͜ 
͎͔͙͊ͤͭΣ ΅ͦ ͚͊ͣ͊͘ΌͭΈ ͒ͦͣͤͯ͜Ό;͔ ͔ͨͦͦ͗ͤͤ͡Ύ ͍ ͫͭͪͯͭͯͪ͟͜ ͨͦ͡Ύ ͭ͊ ͍ͦͦ͒͜͡ΌͭΈ 
͔͎͙ͭͣͤͦ͜͡Ό ͍͊͒ͦ͡Ό ͍͙͙ͫͭͯͨ͊ͭ ͍͒͜ ͔ͣͤ͜͜ ͍ͫΈ͎ͦͦ ͍͎ͤ͊ͯͦͦͦ͟ ͍͍͙͍ͫͨͭͦ͊ͪͫͭ͊͜Φ 
ˤ͙ͫͦͦ͟ ͦͼͤ͜ΌΌ;͙ ͎͍ͪ͊ͤͭͦ͜ ͊͘Ύ͍͙͟Σ ͍ͫͦͣ͝ ͍͙͔͙͊ͭͦͪͭͭͤͣ ͪ͜΄͔ͤͤΎͣ ͍͙ͦͤ 
ζ͎͊ͪ͊ͤͭͯΌͭΈη ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͙ͫͦͣ͟ ͍͙͎ͣͦ͊ͣ ͍ͤ͊ͯͦͦͫͭ͟͜Σ 
͊ͭͯ͊͟͡Έͤͦͫͭ͜Σ ͍͙͙ͤͦͤ͘Φ ˨͙ͦͫ͒ͤ͜͡ͼΈ͙͚͟ ͎ͪ͊ͤͭΣ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ Ί ͔ͣͻ͊ͤͣͦͣ͘͜ 
ͪͦͨͦ͒ͯ͘͜͡ ͔ͤ ͭ͜͡Έ͙͟ ͔ͦͤͦͣ͟͜;͙ͤͻ ͔͍ͪͫͯͪͫ͜Σ ͊ ͚ ͍͎ͤ͊ͯͦͦͦ͟ ͊ͨͭ͊ͯ͟͜͡ ώнϐΦ  

˿ͯ;͊ͫͤ͊ ͙͔ͫͫͭͣ͊ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜ ͔ͤ ͭ͜͡Έ͙͟ ͎ͫͯͯ͡Ί ;͙͙ͤͤͦͣ͟ 
͙͙ͨ͒ͭͪͣ͜͟ Ύͦͫͭ͟͜ ͍͙ͤ͊ͯͦ͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͊͘ ͪ͊ͻͯͤͦ͟ ͦͤͯͪͫͤͦͫͭ͟͟͜ ͍͙ͤ͊ͯͦ͟ͻ 
͔͍ͨͪͦͭ͟͜Σ ͔͊͡ ͜ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͙ͦ͒ͤ ͘͜ ͔ͣͻ͍͊ͤͣ͘͜͜ ͭͪ͊ͤͫ͡Ύͼ͜͝ ͍͎ͤ͊ͯͦͦͦ͟ 
͊ͨͭ͊ͯ͟͜͡ ͍ ͔ͨͦ͡ ͙ͤ͊ͯ͟Σ ͭͦͣͯ ΅ͦ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙͔ͨͪͫͯ͒͗ͤͤΎ ͎͍ͪ͊ͤͭ͜ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͪͦͨͦ͒͘͜͡ ͔ͤ ͙͡΄͔ ͔ͦͤͦͣ͟͜;͙ͤͻΣ ͊ ͚ ͔ͤ ͔ͣͤ΄ ͍͙͍͙͊͗͡ͻ ͒͡Ύ 
͍ͤ͊ͯͦ͟ͼ͍͜ ͙͍ͫͣͦ͜͡;͙ͤͻ ͔͍ͪͫͯͪͫ͜ ό͍͙ͤ͊ͤͤ͘Ύ ͍͙ͤ͊ͯͦͣ͟ ͍͍͙͍ͫͨͭͦ͊ͪͫͭͦͣ͜ 
͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͒ͦͫΎ͎͔ͤͤΈ ͍ͤ͊ͯͦ͟ͼΎύΦ ˽ͦͪΎ͒ ͘͜ ͨͯ͋͊͜͟͡ͼ͜Ύ͙ͣ ͍ ͍͙ͤ͊ͯͦ͟ͻ 
͗ͯͪͤ͊͊͡ͻ ͘͜ ͍͙͙ͫͦͣ͟ ͣͨ͊ͭ͜͟-ͺ͊ͭͦͪͦͣ͟Σ ͍͙͙ͤ͊ͯͦͣ͟ ͎͙ͤ͊ͦͪͦ͒͊ͣ ͭͦ΅ͦ 
͙ͦͭͪͣ͊ͤͤΎ ͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟ ͎ͪ͊ͤͭͯ ͍͔͔͒ ͒ͦ ͍͙ͨ͒͜΅͔ͤͤΎ ͔͚͙͎ͪͭͤͯ ͍ͤ͊ͯͦ͟ͼΎ 
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͍ ͎͊͊͘͡Έ͚ͤ͜ ͫͭͪͯͭͯͪ͟͜ ͍͎ͤ͊ͯͦͦͦ͟ ͨͦ͡Ύ ώфϐΦ ˨ͦ ͔ͪ;͜Σ ͊͘ ͫͭͦͪ͜͜Ό ͍͎ͫͦͦ ͍ͫͤͯ͊ͤͤ͜Ύ 
˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ˹͍͙͚͊ͯͦ͟ ̅ͦͤ͒ ˿̊ˢ ͍ͤ͊͒͊ ͎͙ͪ͊ͤͭ нмп-ͦͣ ͙͒ͦͫ͒ͤ͊ͣ͜͟͡ ό͒͊ͤ͜ 
нлмп ͪͦͯ͟ύΣ Ύ͟͜ ͍ ͨͦ͒͊͡Έ΄ͦͣͯ ͙ͫͭ͊͡ ͔͙͊ͯͪ͊ͭ͊ͣ͡ ˹͔͍ͦ͋ͫ͜͡Έͦ͟͝ ͔ͨͪͣ͜͝Σ ΅ͦ 
͔͔͍ͦͨͦͫͪ͒ͦ͊ͤͦ͟ ͍͒ͦ͋ͪ͊͗͊͜Ί Ύͫͭ͟͜Έ ͜ ͍͍͙͚ͫͭͦ͜ ͔͙ͨͪͫͭ͗ ͚͎ͦͦ ͔͔͙͙ͫͨͪͭ͘͟Φ  

˹͙͊͘͟ ͍͙͍͙͊͗͡ͻ ͺͯͤ͟ͼ͚͜ ͒͡Ύ ͨͦ͡Ύ ͫͯ;͊ͫͤͦ͝ ͙ͤ͊ͯ͟  ͚ ͍͊ͭͦͪ͟͜Σ ΅ͦ 
ζ͎ͪ͊ΌͭΈ ͤ͊ ͤΈͦͣͯηΣ ͍͙ͦͤͯ͟ΌͭΈ ͔ͭͻ͎ͤͦͦ͜͡͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ ͊ ͍ͫͯͨͪͦͦ͒ͯ 
͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜Φ ˿͔͔ͪ͒ ͙ͤͻ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͊͊ͭ͘͟ ͭ͊͟͜Υ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͍ͤ͊ͯͦͦ͟͝ ͎͙ͨͪͦͪ͊ͣ ζ͙ͤͯ͘͘η, ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔͔͍ͤͭͪͫ͜͜ ͜ ͙͔͍ͨͪͦͪͭͭ͜͜ ͎ͫ͊ͣͦͦ 
͍͎ͤ͊ͯͦͦͦ͟ ͍͍͙͍ͫͨͭͦ͊ͪͫͭ͊͜Τ ͙ͫͭͣͯ͡Ό͍͊ͤͤΎ ͤ͜͜ͼ͙͍͙͊ͭ͜ ͭ͊ ͍͙ͪͦͭͦ͘͟ ͯ ͍ͤ͊ͯͦ͟ͼ͍͜ 
͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͔͍͙ͪͤ͟͜ͼ͍ͭ͊ ͍͙ͤ͊ͯͦͣ͟ ͔͙͍ͦͭͦͣ͟͟͡ ͯ ͪ͊ͣ͊͟ͻ 
͍͙ͦͤ͊ͤͤ͟Ύ ͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟ ͔ͨͪͦͭͯ͟Τ ͍͙ͨ͒͜΅͔ͤͤΎ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦͫͭ͜ ͍ͤ͊ͯͦͦ͟͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͭ ͙͊ͨ͒ͭͪͣ͊͜͟ ͍͙ͪͦͭͯ͘͟ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡Φ  ̂ͼͦͣͯ͜͡ 
˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͙͚ͤ͊ͯͦ͟ ͺͦͤ͒ ͎͔ͨͪ͊ͤ ͍͙͊͒͊ͭ͟͡ ͦ͟΄͙ͭ ͍ ͚͙͚ͤ͊͒ͤ͜ ͜ 
͙͚ͪͤͦͣ͊ͤͭͤ͘͜͜ ζͨͦͪͭͺ͔͡Έ ͔͍ͨͪͦͭ͟͜ηΣ ΅ͦ ͍ͫͭͦͪΌΊ ͍ͤͦ͜ ͤ͊ͤͤ͘Ύ ͭ ͙͊ͫͨͪΎΊ 
͙͍ͨͪͦͪͯ ͍ ͯͫ͜ͻ ͎͊ͯ͘͡Ύͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΥ ͤ͊ͯͼ͜Σ ͔ͭͻͤ͜ͼ͜ ͭ͊ ͍ͦͫͭ͜͜Φ b{C ͙ͪͦ͋ͭΈ ͯͫ ͔ 
͙͍͔ͣͦ͗͡Σ ΅ͦ͋ ͍͔͙ͨͪͦͫͭ ͍͔͙͍͙͚ͫͨͪ͊͒͡Σ ͔͙͚ͦͤͯͪͤͭͤ͟͟ ͜ ͙͚ͨͪͦͦͪ͘ ͨͪͦͼ͔ͫ 
͎ͪͦ͘͡Ύ͒ͯ ͭ͊ ͍͒͋ͦͪͯ͜ ͔͍ͨͪͦͭ͟͜ ώмоϐΦ 

˿ͭͪͯͭͯͪͤͦ͟-͎ͦ͜͡;͙͚ͤ ͊ͤ͊͘͜͡ ͙͙ͨͦͭ͜͟͡ ͭ ͊ ͨͪͦͼ͔͒ͯͪ NSF ΅ͦ͒ͦ 
͍͔͔ͨͪͦ͒ͤͤΎ ͔͔͙͙ͫͨͪͭ͘͟ ͊͘Ύ͍ͦ͟ [8] ͍͒͊ ͤ͊ͣ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͍͙͙ͨͪ͒ͫͭ͊ͭ ͝ͻ ͯ 
͍͙͎͡Ύ͒͜ ͫͻ͔͙ͣΣ ΅ͦ ͍͔͔ͤ͊͒ͤ͊ ͤ͊ ͙ͪͫΦмΦ 

 
˾͙ͫΦ мΦ ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͔͔͙͙ͫͨͪͭ͘͟ ͊͘Ύ͍ͦ͟ ͍ b{C 
 
ˤ͒͋ͪ͜͜ ͊͘Ύ͍ͦ͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ b{C ͊͘ ͔͔ͪͭ͡Έͤͦ ͔ͨͪͦͪͦ͋ͤͦ͡Ό 

ͨͪͦͼ͔͒ͯͪͦΌΣ  ͯ Ύ͚͟͜ ͍͙͍͙ͫͤͦ͟ ΅ͦ͒ͦ ͔ͨͪͦͭͯ͟ ͋͊ͯ͘ΌͭΈͫΎ ͤ͊ ͨͦΊ͒ͤ͊ͤͤ͜ 
͍ͤͯͭͪ͜΄ͤ͜ͻ ͦͼͤͦ͜͟ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͍ͤ͊ͯͦ͟ͼ͍͜ύ ͘ ͦͼ͙ͤ͊ͣ͜͟ ͭ͊͟ 
͍͊ͤͦ͘͝ ͔͔ͫͨͪͭͤͦ͟͝ ͔ͨ͊ͤ͜͡Σ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ Ύ͙͟ͻ ͙͔͙͒ͪͭͦͪ͟ ͔͔͍͒ͨ͊ͪͭ͊ͣͤͭ͜ b{C ͘ 
͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͎͔͚͊ͯ͘͡ ͤ͊ͯ͟ ͊͘ ͨͦ͒͊ͤͤΎͣ ͔͔͔͍ͣͤ͒͗ͪ͜ ͎ͨͪͦͪ͊ͣ ͙͚ͨͪͣ͊ΌͭΈ 
ͪ͜΄͔ͤͤΎ ΅ͦ͒ͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͔͍ͨͪͦͭ͟͜Φ  
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˽͙͙ͪ͋ͤͦ͘͡ фл ͍͒ͤ͜ ͚͊ͣ͊͘Ί ͎͍ͨ͒ͦͭͦ͊͜͟ ͊͘Ύ͍͙͟ ό͍͒͜ ͨͦ;͊ͭͯ͟ ͨͪͦͼ͔ͫͯ ͒ͦ 
͙͚ͨͪͤΎͭͭΎ ͝͝ ͤ͊ ͎ͪͦ͘͡Ύ͒  ͯ b{CύΤ ͦͪ͜Ί͍͙͚ͤͭͦͤ ͔ͭͪͣͤ͜ ͎ͪͦ͘͡Ύ͒ͯ ͊͘Ύ͍͙͟ 
͔͔͙ͫͨͪͭ͊ͣ͟ b{C ό͘ ͔ͣͦͣͤͭͯ ͙͚ͨͪͤΎͭͭΎ ͊͘Ύ͍͙͟ ͤ͊ ͎ͪͦ͘͡Ύ͒ ͒ͦ ͍͙͒͊;͜ 
͔͔ͪͦͣͤ͒͊͟ͼ͚͜ ͙͔͒ͪͭͦͪͯ͟ ͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͔͔͒ͨ͊ͪͭ͊ͣͤͭͯ NSF ) ς с ͣͫ͜Ύͼ͍͜Τ 
͍ͯͨͪͦ͒ͦ͗ ΅͔ ол ͍͒ͤ͜ ͊͘Ύ͍͙ͤ͟ ͙ͦͭͪͣͯΊ ͍͍͔͒ͨͦ͒ͤ͜͜ ͪ͜΄͔ͤͤΎ ΅ͦ͒ͦ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͊͘Ύ͍͔͎ͤͦͦ͡ ͔ͨͪͦͭͯ͟Φ  ͔̂͒Ύ͙͟ͻ ͍͙ͨ͊͒͊͟ͻ ͊͘Ύ͍͊͟ ͔ͣͦ͗ ͙͋ͯͭ 
ͤ͘Ύͭ͊ ͘ ͦͤͯͪͫͯ͟͟ ͔͋͘ ͎ͪͦ͘͡Ύ͒ͯ όǊŜǘǳǊƴŜŘ ǿƛǘƘƻǳǘ ǊŜǾƛŜǿ κ ǿƛǘƘŘǊŀǿƴύΦ 

˽͙ͦͭ͊͜͟͡ b{C ΅ͦ͒ͦ ͔ͪͼ͔͍ͤͯ͊ͤͤ͘Ύ ͔͍ͨͪͦͭ͟͜ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͭͪΈͦͻ  ͔͍͙ͪͤ͟͜ͻ 
͙ͨͪͤͼ͙ͨ͊ͻΥ мύ ͯ ͫ͜ ͔͙ͨͪͦͭ͟ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ ͍͙ͫͦͦ͟͝ Ύͦͫͭ͟͜ ͭ ͊Ύ͟΅ͦ ͔ͤ ͙ͪ͊͒͊͟͡Έͤͦ 
ͣͤ͘͜Ό͍͙͊ͭ ͔ͣ͗͜ ͨͤ͊ͤͤ͘͜ΎΣ ͭͦ ͙ͣ͊ͭ ͤ͊͘;͙͚ͤ ͔ͨͦͭͤͼ͊͜͡ ͒͡Ύ ͝ͻ ͪͦ͘΄͙͔ͪͤͤΎΤ 
2) ͨ ͔͙ͪͦͭ͟Σ ͍ ͫͯͯͨͤͦͫͭ͟͜Σ ͍͙ͨͦͤͤ͜ ͙ͫͨͪΎ͙ͭ ͒ͦͫΎ͎͔ͤͤͤΌ ͫͦͼ͊͜͡Έͤͦ ͤ͊͘;͙͙ͣͻ 
ͼ͔͚͜͡Τ оύ ͘ ͍͙͚ͣͫͭͦͤ͜ ͊ͤ͊͘͜͡ ͭ͊ ͦͼͤ͊͜͟ ͔͍ͨͪͦͭ͟͜ ͍͙ͨͦͤͤ͜ ͍͙͐ͪͯͤͭͯ͊ͭͫΎ ͤ͊ ͙͔ͫͫͭͣ͜ 
͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙͍ͣͦ͗ͦ͡͝ ͔ͦͪ͟͡Ύͼ͜͝ ͣ͗͜ ͣ͊ͫ΄ͭ͊͋ͤͫͭ͜Ό 
ͦ;͍͎ͯ͊ͤͦͦ͜͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔ͺ͔ͭͯ͟ ͭ͊ ͔͍ͪͫͯͪͫ͜Σ ΅ͦ ͔ͨͦͭͪ͋ͯΊ ͔ͨͪͦͭ͟Φ 

˭͍͙͊͘;͚͊Σ ͨ͒͜ ζ͔͔ͫͨͪͭͤͦ͟Ό ͔ͨ͊ͤ͡͡Όη όǇŀƴŜƭ ŜȄǇŜǊǘύ ͪͦͯͣ͘͜ΊͭΈͫΎ ͎ͪͯͨ͊ 
͔͔͍ͫͨͪͭ͟͜Σ ͘ Ύ͙͙ͣ͟ ͊͘ ͔͔ͨͦͨͪ͒ͤΈͦΌ ͍͔͒ͦͣͦͤͫͭ͜͡Ό ͍ͨͪͦͦ͒ΎͭΈͫΎ ͙͔͙ͫͫͭͣ͊ͭ;ͤ͜ 
͙͍ͭͪ͊͜͡ ͔͙͋ͫ͒͜ ͘ ͔͍ͨͤͦ͝ ͔͙ͭͣ  ͚͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͔͔͎͊ͭͪ͒͗ͤͦͦ͘ ͔͔ͨͪͯ͜͟͡ ͙ͨͭ͊ͤΈ 
ό͎͚͊͒ ҍ ƎǳƛŘŜύ ͘ ͙͙͒ͦ͊͒ͤͣ͟͡ ͙͙͊ͨͫ͊ͣ͘  ͯͫ ͔ͨͼ͊͜͡Έͤͦ ͜ ͔͎͊͒͊͒͘͘͜͡Έ ͔͙ͪͦͪͦ͋ͤ͘͡ͻ 
ͺͦͪͣ͊ͻ ό͙͍ͦͨͭͯ͊͡Έ͙ͤͻ ͙ͫͭ͊͡ͻΣ ΅͔͙ͦ͒ͤͤ͊͟ͻΣ ͙ͭ͊͋͡ͼΎͻ ͭͦ΅ύͦ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ 
͊ͤ͊ͯ͘͜͡Φ ˨ ͎ͦͪͯͨ ͙͔͔͍ͫͨͪͭ͟͜Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͍ͻͦ͒ΎͭΈ ͔͔ͤ͊͗ͤ͘͜͡ ͺ͊ͻ͍͜ͼ͜Σ ͔ͦ͗ͤ͟ ͘͜ 
Ύ͙͟ͻ ͤ͊͘ΊͭΈͫΎ ͻͦ;͊ ͋ ͍ ͦ͒ͤͦͣͯ ͘ ͔͍͊ͫͨͭ͟͜Σ ͊͘ Ύ͙͙ͣ͟ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͦͼͤ͊͜͟Φ 
˩͔ͫͨͪͭͤ͊͟ ͔ͨ͊ͤ͡Έ ͔ͫͨͼ͊͜͡Έͤͦ ͙ͨͪͤ͊͘;͊ΊͭΈͫΎ ͒͡Ύ ͦͼ͙ͤ͜͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
͙ͫͭ͊ͤ͒͊ͪͭͤͻ ͨͪͦͼ͔͒ͯͪΦ ˩͔͙ͫͨͪͭ͟-;͔͙ͤ͡ ͔ͨ͊ͤ͜͡ ͍ͨͪͦͦ͒ΎͭΈ ͯͫͭͪ͘͜;͜ ͭ ͊ͤ͊͒͊ΌͭΈ 
͍ͫͦ͝ ͍͙͍͙ͫͤͦ͟ ͚ ͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͫͤͯ͜Ό;ͦ͝ ͨͪͦͼ͔͙͒ͯͪΦ ˹͊ ͍ͦͫͤͦ͜ 
͔ͦͤͫͤͫͯͫͯ͟ ͔͔͙ͫͨͪͭ͟ ͒ͦͻͦ͒ΎͭΈ ͍͙͍͍ͫͤͦ͟͜  ͤ͜ ͊͒͊ΌͭΈ ͔͔ͪͦͣͤ͒͊͟ͼ͜͝Φ  

˴͔͍͙͙ͪͤ͜͟ ͔͔͙͙ͫͨͪͭ͘͟ b{C ͣ͊ΌͭΈ ͒ͦͫͭͯͨ ͒ͦ ͙͍ͫͨͫ͟͜ ͍͙͙ͤ͊ͤ͘ͻ 
͔͔͍ͫͨͪͭ͟͜ ͯ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͎͊ͯ͘͡Ύͻ ͜  ͯ ͨͪͦͼ͔ͫ͜ ͍͙͋ͦͪͯ ͍ͯ͗ͯ͘ΌͭΈ ͝ͻ ͒͡Ύ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͔͔͔ͤͯͨͪ͒͗ͤͦͫͭ͜ ͭ͊ ͔͔ͤ͊͗ͤͦͫͭ͘͜͡ ͔͔ͫͨͪͭ͊͟ ͍ͫͭͦͫͦͤͦ 
͎͙ͨͪͦͪ͊ͣΣ ͊͘ Ύͦ͟Ό ͍͙ͨͪͦͦ͒ͭΈͫΎ ͦͼͤ͊͜͟Φ ˽͔͔͍ͪ͒ͯͣͦͦΌ ͒͡Ύ ͍͙͋ͦͪͯ ͔͔ͫͨͪͭ͊͟ 
͍ b{C Ί ͚͎ͦͦκ͝͝ ͨͪͦͺ͔͚͙͚ͫͤ͜ ͍͒ͦͫ͒͜Φ ˤͤ͜κ͍ͦͤ͊ ͍͙͔ͨͦͤͤ ͔ͫͨͼ͍͙͊ͯ͊ͭͫ͘͜͜͡Ύ ͍ 
͎͊ͯ͘͜͡Σ ΅ͦ ͨ͒͜͡Ύ͎͊Ί ͦͼͤ͜ͼ͜Σ ͭ͊ ͙ͣ͊ͭ ͍͙ͤ͊ͤͤ͘Ύ  ͚ ͍͎ͨͦ͊ͯ ͔͔ͫͪ͒ ͔͎ͦ͟͡-
͍ͤ͊ͯͦ͟ͼ͍͜Φ ˽͙ͪͤͼ͙͙ͨ ͍͒͋ͦͪͯ͜ ͔ͪͼ͔͔͍ͤͤͭ͘͜ ͔ͪͦͪͦ͋ͤ͘͜͡ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
͔͔ͪͦͣͤ͒͊͟ͼ͚͜Σ ΅ͦ ͍͔͔͊ͭͪ͒͗ͤ͘͜ b{. ς ˹͊ͼͦͤ͊͜͡ΈͤͦΌ ˹͍͊ͯͦͦ͟Ό ˾͊͒ͦΌΦ ˽͒͜ 
;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͔͙͙ͫͨͪͭ͘͟ ͔͙͙͙ͤͨͪͨͯͫͭͣͣ Ί ͍͙͙͔ͤͤͤͤ͟Ύ ζͦͤ͟ͺͭͯ͜͟͡ 
͔͔͍ͤͭͪͫ͜͜ηΣ ͭͦ͋ͭͦ ͔ͤ ͍͙ͨͦͤͤͦ ͙͋ͯͭ ͗ͦ͒ͤͦ͝ ͊͘ͼ͍͔͊ͤͦͫͭ͜͟͜͡ ͘͜ ͙ͫͭͦͪͦͤ 
͔͔͍ͫͨͪͭ͟͜ ͊͘Ύ͍ͦ͟Φ ˩͔͙ͫͨͪͭ͟ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ ͊͋ͫͦ͡Όͭͤͦ ͔͔͙͙ͤ͊͗ͤͣ͘͡ ͍͒͜ 
͎ͨͪͦͪ͊ͣΣ Ύ͟͜ ͍͙ͦͤ ͦͼͤ͜ΌΌͭΈΦ ˽͙ͪ ͼΈͦͣͯ ͣ͝ ͔͎͙͊ͭͦͪ͟;ͤͦ ͊͋ͦͪͦͤ͘ΎΊͭΈͫΎ 
͙͋ͪ͊ͭ ͒ͦ ͍͎͙ͯ͊ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͍͍͒ͣͦ͊͜ ͯ ͎ͪ͊ͤͭ͜ ͔ͣͦ͗ ͍͙͙ͨͤͯͭ͡ ͤ͊ ͍ͤ͊ͯͦͯ͟ 
͊ͪ͟ΩΊͪͯ ͊͘Ύ͍͙ͤ͊͟Φ ˥͍͔ͦͦͤ͡ ς ͼ͔ Ύͫͭ͟͜Έ ͊͘Ύ͍͙͟Φ ͔̋ ͙ͦ͒ͤ ͍͙͍͙͚͊͗͡ ͙͔͚ͪͭͪ͟͜ ς 
ͯͣ ͤͤ͜Ύ ͨͪ͊ͼΌ͍͙͊ͭ  ͯ ͎ͪͯͨ͜Σ ͙ͨͪͫͯ͡ͻ͙͊ͭͫΎ ͒ͦ ͤ͜΄͙ͻ ͔͔͍ͫͨͪͭ͟͜ ͜ ͙͋ͯͭ 
͍͙͙͒ͪͭͣ͜͟Φ ˤ ͤ͜΄ͦͣͯ ͍͙ͨ͊͒ͯ͟ ͪͦ͋ͦ;͜ ͍͙ͯͣͦ ͣͦ͗ͯͭΈ ΄͍͙͒ͦ͟ ͍͙Ύ͍͙͙ͭͫΎ 
͔ͤͦͤͭͪͦ͟͡Έ͍͙͙ͦ͊ͤͣΣ ΅ͦ ͔͔ͨͪ΄͙͔ͦ͒͗͊ͭͣ͟ ͪͦ͋ͦͭ͜ ͔ͨ͊ͤ͜͡ ώмоϐΦ 
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˨͊͜͡ ΅ͦ͒ͦ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͎͙ͪ͊ͤͭ͊ͣΦ ̒͟ ͙ͨͪ͊͒͟͡ ͎ͪͦ͘͡Ύ͔ͤͣͦ 
͒͜Ύ͡Έͤͫͭ͜Έ ͍͒ͦͣͦ͜͝ ͯ ˿̊ˢ ͔͔ͫͨͪͭͤͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ΅ͦ ͔ͫͨͼ͊ͯ͘͜͜͡ΊͭΈͫΎ ͤ͊ 
͎͚͙͎ͪ͊ͤͭͪ͊ͭͤͯ ͭ͊ ͍ͫͯͨͪͦͦ͒͜ ͎͍ͪ͊ͤͭ͜ όwŜǎŜŀǊŎƘ !ǎǎƻŎiates  w!ύΦ w! ͤ͊͒͊Ί ΄͙ͪͦ-
͙͚͟ ͔ͫͨͭͪ͟ ͎ͨͦͫͯ͡Υ ͎͒ͦͨͦͣ͊͊Ί ͙͒ͦͫ͒ͤ͊ͣ͜͟͡ ͔ͺ͔͙͍ͭͤͦ͟ ͍ͯͨͪ͊͡Ύ͙ͭ ͎͍͙͙ͪ͊ͤͭͦͣ 
͎͙ͨͪͦͪ͊ͣ͊ͣΣ ͔͔͊͋ͨ͘͘;ͯΊ ͚͍͙ͤ͊΅͜ ͙ͫͭ͊ͤ͒͊ͪͭ ͍ͭͤͦͫͭ͘͜͜Σ ͔͔͋ͪ ͤ͊ ͔͔ͫ͋ 
͋Ό͙ͪͦͪ͊ͭ͟;ͤ͜  ͚ͺͦͪͣ͊͡Έͤ͜ ͔͒ͭ͊͜͡ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͎͙ͪ͊ͤͭ͊ͣΣ ͔͎͋ͪ͊͘͜Ί ;͊ͫ ͜ ͙ͯͫ͘͡͡Ύ 
͍ͤ͊ͯͦ͟ͼ͍͜ ͒͡Ύ ͍ͭͦͪ;ͦ͝ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦ͝ ͙ͪͦ͋ͦͭΦ ˲͝ ͙͔͙ͨͪͦͪͭͭ͊ͣ͜ ΊΥ ͔͔͔͋ͪ͗ͤͤ͘Ύ 
͍͙ͫͦͦ͟͝ Ύͦͫͭ͟͜ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ͙ͪͦ͋ͦͭΤ ͍ͨͦ͋ͯ͒ͦ͊ ͘ ͟͜͡Ί͙ͤͭ͊ͣ ͍͎͍͙͒ͦͦͫͭͪͦͦ͟ͻ 
͍͙͒ͤͦͫͤ͜Σ ͍͙͊ͫͤͦ͊ͤ͘ͻ ͤ͊ ͍͊͘Ί͚ͣͤ͜ ͍͒ͦͪ͜͜ ͭ ͍͊ͨͦ͊͘͜Τ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͫͦͦ͟͝ 
͔ͫͭͯͨͤ͜ ͚ͤ͊͒ͤͦͫͭ͜͜ ͎ͨͦͫͯ͡Σ ͙͒ͦͭͪͣ͊ͤͤΎ ͍͙͙ͫͦ͟ͻ ͔͙ͭ;͙ͤͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜Φ  

˭͍ͫͤͦ͜Σ ͤ͊ͯ͊͟ ͤ͊ͫͭ͜͡Έ͙͟ ͪͤͦͣ͊ͤͭͤ͊͘͜͜Σ ΅ͦ ͒͡Ύ ͔ͤ͝ ͔ͤ ͔ͣͦ͗ ͙͋ͯͭ Ί͙͎͒ͤͦͦ 
͍͔ͯͤͪͫ͊͜͡Έ͎ͤͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΣ ͔͊͡ ͍͒ͦͫ͒͜ ˿̊ˢ ͍͙͒ͦͦ͒ͭΈΣ ΅ͦ ͔ͫ͊ͣ 
͍͔͙͟͜͡ ͔͍͒ͪ͗͊ͤ͜ ͎͍ͪ͊ͤͭͦ͜ ͺ͙ͦͤ͒ ͍͙Ύ͍͙͙ͫ͡Έ ͙ͦͨͭͣ͊͡Έ͙ͤͣ ͔͎ͪͯ͡Ύͭͦͪͦͣ 
͍͙ͪͦͭͯ͘͟ ͍͎ͤ͊ͯͦͦͦ͟ ͎͔ͨͪͦͪͫͯΦ ̂ͪΎ͍͒ͦ͜ ͨͦͭͪ͋ͤͦ͜ ͙͡΄͔ ͙͚ͨͪͤΎ͙ͭ ͪ͜΄͔ͤͤΎ ͨͪͦ 
ͦ͋ͫΎ͎ ͍͙͔͙͒ͤ͜͡ͻ ͤ͊ ͎͙ͪ͊ͤͭ ͦ͟΄͍ͭ͜Σ ͊ ͺ͙ͦͤ͒ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͝ͻ ͚ͤ͊͋͜͡Έ΄ 
͔ͺ͔͙͍͔ͭͤ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͊͒͘Ύ͙͟ ͙ͨͪͤͼ͙ͨ͊ͣ ͎ͣ͊͊͘͡Έͤͦͫͭ͜Φ ˹͍͊ͭ͜Έ Ύ͟΅ͦ 
͚ͤ͊͋͜͡Έ΄͜ ͺ͙ͦͤ͒ ͔ͤ͒ͦͦͼ͙͙ͤ͜͡ Ύ͙͚ͫ͟Έ ͔͔͙͍͙͚ͨͪͫͨͭͤ͟ ͍͙͚ͤ͊ͯͦ͟ ͤ͊ͨͪΎͣΣ ͫͤͯ͜Ί 
͎͋͊͊ͭͦ ͔ͫͨͼ͍͙͊ͦ͊ͤ͘͜͜͡ͻ ͎͍͙ͪ͊ͤͭͦͻ ͍͙ͤ͊ͯͦ͟ͻ ͺ͍ͦͤ͒͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͙͍͙ͨͪ͊ͭͤͻΣ 
Ύ͟͜ ͯͫͨ͜΄ͤͦ ͒ͦ͊͡ΌͭΈ ͼ͜ ͔͙ͤ͒ͦ͜͟͡Φ ˻͒ͤ͊͟, ͯ  ͍ ͫ͜ͻ ͍͙ͨ͊͒͊͟ͻ ͔ͤͦ͋ͻ͙͙͒ͤͣ͜ Ί ͦͼͤ͊͜͟ 
͔ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͦͫͭ͟͟͜ ͔͒ͦͫ͒͗ͤ͜͡Έ ͜ ͔͔ͤ͊͗ͤ͊͘͡ ͔͔ͫͨͪͭͤ͊͟ ͦͼͤ͊͜͟Φ  

˴ͪͣ͜ ͍͙΅͔͎͙͊͒͊ͤ͘ͻ DǊŀƴǘǎΦƎƻǾ ͜ DƻǾōŜƴŜŦƛǘǎΦƎƻǾ ͒͡Ύ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ 
͍ͤ͊ͯͦ͟ͼ͍͜ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͙͙͙ͦͪͫͤͣ͟  ͚ ͭ͊͟͜ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͜ ͍͔͋-ͪ͜΄͔ͤͤΎ ͘ 
ͪͦͨͦ͒ͯ͘͜͡ ͺ͍ͦͤ͒͜Σ Ύ͟ {Ŏƛ±ŀƭ Funding, Research Professional ͜ wŜǾƛŜǿŜǊ ŦƛƴŘŜǊ ς 
ͦͣͨ͊ͤ͟͜͝-ͨͦͫͭ͊;͊͡Έ͙͙ͤ͟ ͋͊͘ ͙͒͊ͤͻ ͎͍ͪ͊ͤͭͦ͒͊ͼ͍͜Φ {Ŏƛ±ŀƭ CǳƴŘƛƴƎ ͚͒ͫͤ͘͜ΌΊ 
ͨͦ΄ͯ͟ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͊͘ ͙ͤͦ͘͟Ό ͟͡Ό;͍͙ͦͻ ͍ͨͦ͜͡ ό͎͊ͯ͘͡Έ ͤ͊ͤ͘ΈΣ 
͙ͭͨ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΣ ͙ͭͨ ͫͨͦͤͫͦͪ͊Σ ͪͦͣͪ͘͜ ͎ͪ͊ͤͭͯΣ ͔͚͒͒͊ͤ͡ ͊͘Ύ͍͙͟Σ ͪ͊ͤ͊͟͝ 
͎͍ͪ͊ͤͭͦ͒͊ͼΎύΦ ̒͟ ͍͙͚͒ͦ͒͊ͭͦ͟ ͔͍ͫͪͫ͜ {Ŏƛ±ŀƭ ͨͪͦͨͦͤͯΊΥ ͍͙͍;͔ͤͤΎ ͨͯ͋͊͜͟͡ͼ͚͜Σ 
ͨͦΩ͍Ύ͙͊ͤ͘ͻ ͘͜ ͔͙͙ͦͤͪͭͤͣ͟͟ ͎͙ͨͪͦͪ͊ͣ͊ͣ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΤ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘ 
ͫͭͦͪ͜͜ΊΌ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͭ͊ ͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡  ͚ ͙͙͒ͦͫ͒ͤͣ͜͡ ͔͙ͨͪͦͭ͊ͣ͟Σ Ύ͟͜ 
͙͙ͦͭͪͣ͊͡ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍ ͙ͣͤͯͦͣͯ͡Φ ̂ͫ Ύ ͼΎ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͎͒ͦͨͦͣ͊͊Ί ͍͙ͤ͊͘;͙͊ͭΣ 
ͻͭͦ ͘ ͙͍͒ͦͫ͒ͤ͜͟͜͡ Ί ͚ͤ͊͋͜͡Έ΄ ͤ͊͘;ͯ΅͙ͣ  ͚ͯͭ͜ ;͙ ͤ͜΄͚͜ ͎͊ͯ͘͜͡ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ͔͚̇ 
͔ͤͫͭͪͯͣͤͭ͜ ͒͊Ί ͒ͦͫͭͯͨ ͒ͦ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͍͙͔͒ͤͤ͜͡Ύ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͎͍ͪ͊ͤͭ͜ ͘͜ 
͋͜͡Έ΄ ͤ͗͜ рллл ͔͔͒͗ͪ͡ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΦ ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ {Ŏƛ±ŀƭ ͤ͊͒͊Ί ͋͊ͯ͘ ͘ ͋͜͡Έ΄ 
ͤ͗͜ уллл ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍ͫͨͦͤͫͦͪ͜Σ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͨͦͤ͊͒ мф 
͙ͭͫΎ; ͙͒ͦͫ͒ͤ͜͡ͻ ͎͍ͪ͊ͤͭ͜ ͘ ͯͫΈ͎ͦͦ ͍ͫͭͯ͜ [15]. Reviewer finder  ͔͔ͤͭͭͯ͊͜͟͡͡Έ͔ͤ 
͍͔͋-͔ͪ́͜ ͤͤΎΣ ΅ͦ ͎͍ͦͪ͊ͤͦͯ͘͜Ί ͨͦ΄ͯ͟ ͔͔͍ͫͨͪͭ͟͜ ͤ͊ ͍ͦͫͤͦ͜ ͟͡Ό;͍͙ͦͻ ͍ͫ͜͡ ͊͘Ύ͍͙͟Σ 
Ύ͟͜ ͍͙Ύ͍͡ΎΌͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔͙ͫͣ͊ͤͭ;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ ώмпϐΦ ˨ͦ ͔ͪ;͜Σ ͪ͜;ͤ͊ 
͙ͨ͒ͨͫ͊͜͟ ͤ͊ ͼ͜ ͔͍͙ͫͪͫ͜ ͦ͟΄ͭͯΊ ͍͒͜ мл ͒ͦ нл ͙ͭͫΦ ͍͒ͦ͊ͪ͜͡ ˿̊ˢΦ 

ˤ͙͍͙ͫͤͦ͟Φ ˿Έ͎ͦͦ͒ͤ͜ ͎͍ͪ͊ͤͭͦ͊ ͙͍͊ͭͤͫͭ͟͜Έ ͍͙ͻ͙ͦ͒ͭΈ ͘͜ ͫͺ͔͙ͪ ͍͙͟͡Ό;ͤͦ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͔͔ͤͭͪͫͯ͜ ͙ͫ͊ͣͻ ͍ͤ͊ͯͦ͟ͼ͍͜ ͜ ͍͔ͫ ͋͜͡Έ΄͔ ͍͙ͫͭ͊ͤͦͭΈ ͤ͊͘;͙͚ͤ 
͔͔ͤͭͪͫ͜ ͒͡Ύ ͔͍͙ͪͤ͟͜ͼ͍ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͍͙͙ͫͨͪͦ͋ͭͤ͊ͣ͜͜͟ Ύ͙͟ͻ ͍͙ͦͤ ΊΦ ˽ͦ-͔ͨͪ΄͔Σ 
͔͒Ύ͊͟ ;͊ͫͭ͊͟ ͎͍ͪ͊ͤͭ͜Σ Ύ͊͟ ͍͊ͪ͜ΌΊͭΈͫΎ ͔͊͗ͤͦ͘͡ ͍͒͜ ͍ͤͯͭͪ͜΄ͤ͜ͻ ͍͙ͨͪ͊͡ ͭ͊ ͍ͫͭ͊ͭͯͭ͜ 




