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̂˨˴ отм 
 

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

˨ͪͯͯ͟ΊͭΈͫΎ ͎͒ͤͦ͘͜ ͘ ͪ͜΄͔ͤͤΎͣ ͍;͔ͤͦ͝ ͙ͪ͊͒ ˿ͯͣͫΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟ όͨͪͦͭͦͦ͟͡ Ѕ п ͍͒͜ олΦлоΦнлмрύ 

 

˾͔͒͊͟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 ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͊ ͭ͊ͦ͗͟ ͔ͨͪͦ͋ͣ͡ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͭ͊ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Φ 

 
 
 
 

ϭ ˿ͯͣ˨˽̂ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟Σ нлмр 
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˝˛˔ˑ˴˘ ˴Ȣ ˜˝˛ˎ˘˒˙˕ ˗˛˝˒˗ˣ˴˖˚˛˵ ˟ˍ 

˴˚˗˘˫˔˕ˏ˚˛˵ ˛˞ˏ˴˟˕ 

 

̂˨˴ 376.112.4 
˴Φ ˽Φ ˣ͍ͦͯ͟΄  

˿ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ  
͍͔͙͔ͯͤͪͫͭͭ͜  ͔ͣͤ͜͜ ˶͔ͫ͜ ͙̂ͪ͊ͤ͟͟͝ 

 

˥˻́˻ˤ˹˱˿́̎ ˽˩˨ˢ˥˻˥ˢ ˨˻ ˱˹˴˶̑˭ˮˤ˹˻˲ ˻˿ˤ˱́ˮ 
 

̂ ͫͭ͊ͭͭ͜ ͙ͪͦͪͭͦ͘͟ ͫͯͭͤͫͭ͜ΈΣ ͫͭͪͯͭͯͪͯ͟ ͭ͊ ͍͙͍͊͗ͫͭ͜͡Έ ͺ͍ͦͪͣͯ͊ͤͤΎ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͍;͙͔ͭ͡Ύ ͯ ͍͘ΩΎͯ͘͟ ͘ ͍͍͔ͨͪͦ͊͒͗ͤͤΎͣ 
ͤ͜͟͡Ό͘͜͝  ͍ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡Φ ˾͙ͦͪͭ͘͟ ͦ ͔ͨͪͦ͋ͣ͡ ͙ ͎͍ͦͭͦͤͦͫͭ͜ 
͔͎͎ͨ͒͊ͦ͊ ͒ͦ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ ͔͙ͨͦͭͪ͋͊ͣΤ 
͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͔͙ͪͯ͒ͼ͜Ύ ͍;͙͔ͭ͡ΎΤ ͯͣͤͤ͜Ύ ͙͍ͨͪͦ͒ͯͭͤͦ͟ ͨͦΊ͍͙͒ͤͯ͊ͭ 
͔ͦͪ͟͟ͼ͚ͤ͜-ͦͦͤͫͯ͟͡Έ͙͍ͭ͊ͭͤͯ ͚ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͯ͜͡ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͊Φ ˽͔͍͔ͪ͒ͫͭ͊ͤ͡ ͦ
͒͊ͤ͜Σ ΅  ͦ ͜͡ΌͫͭͪͯΌͭΈ ͍ͦͫͤͦͤ͜ ͭͪͯ͒ͤͦ΅͜Σ ͊ ͭ͊ͦ͗͟ ͔͙ͨ͊ͪ͊ͣͭͪ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͭ͊ 
͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͎͍ͦͭͦͤͦͫͭ͜ ͍;͙͔ͭ͡Ύ ͒ͦ ͍͟͡Ό;͔ͤͤΎ ζͦ ͙͍ͫͦ͋ͦ͡͝η ͙͙͙͒ͭͤ  ͍
͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ͨͪͦͼ͔ͫΣ ͎ͪͦ͘͡Ύͤͯͭͦ ͍͙͍ͨ͡ ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͔͎͎͍ͨ͒͊ͦ͜ ͤ͊ 
͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͎͍ͦͭͦͤͫͭ͜ΈΣ ͤ͜͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜Σ ͤ͜͟͡Ό͙͍͔ͤ͘ ͔͔͍͙ͫͪ͒ͦ΅͔Σ 
͙͍͔ͦͫͦ͋͡ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͎͍ͦͭͦͤͫͭ͜ΈΣ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͦͭͦͤͫͭ͜ΈΣ ͤ͜͟͡Ό͙͍ͤ͊͘ 
͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͔͎͎ͨ͒͊ͦ͊Σ ͍͊͒͊ͤͤ͘Ύ ͎͍ͦͭͦͤͦͫͭ͜ ͍;͙͔ͭ͡Ύ ͒ ͦ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˸͙ͦ͒ͺ͊͜͟ͼ͜Ύ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͍͙ͫͭ͊ͭΈ 
͔͔ͨͪ͒ ͍͙΅͙ͣ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡Σ ͍͊͒͊ͤͤ͘Ύ  ͍͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͚͎ͨͦͫͭͤͦͦ͜ 
͍͙ͪͦͭͯ͘͟ ͔͎͎͍ͨ͒͊ͦ͜Σ ͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡Ύ ͦͤ͟ͼ͔ͨͼ͚͜Σ ͨͦΊ͙͒ͤ͊ͤͻ ͘͜ ͚͔͒ͫͤͤͤ͘͜Ύͣ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ ͎͙ͯͣ͊ͤͤͻΣ ͔͙͒ͣͦͪ͊ͭ͟;͙ͤͻ ͊ͫ͊͒͊͘ͻΣ ͔͔ͨͪͻͦ͒ͯ ͤ͊ 
͍͔ͦͤͦͤͯ͡ ͫͭͪͯͭͯͪͯ͟ ͭ͊ ͣͫͭ͘͜ ͍͙ͦͫͭ͜Φ 

˻͍ͫͭ͊͜ Ί ͔ͨͪ΄ͦΌ ͊ͤͦ͟͡ΌΣ ΅ͦ ͍͙ͨͦͤͤ͊ ͍;͊ͫͤͦ ͔͎͍͙ͪ͊ͯ͊ͭ ͤ͊ ͙ͣͤ͘͜ ͍ 
ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ˿Έ͎ͦͦ͒ͤ͜ Ύ͟ ͙ͤͦ͜͟͡ ͍͙͍͙͙͊͗ͣ͡ Ί ͭ͊͟͜ ͙ͨͪͤͼ͙͙ͨ ͍͙ͦͫͭ͜Σ Ύ͟ 
͒ͦͫͭͯͨͤͫͭ͜ΈΣ ͍ͪͤͫͭ͜͜Έ ͍ͯͣͦ ͎ͦ͗ͤͦͦ͟ ͎ͪͦͣ͊͒Ύ͙ͤͤ͊ ͍ͫ͜ͻ ͺͦͪͣ ͜ ͙͍ͭͨ͜ ͍ͦͫͭͤ͜͜ͻ 
͎ͨͦͫͯ͡Σ ͔͔͔͍͋ͨͪͪͤͫͭ͘͜Έ ͭ͊ ͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ ͍͙ͦͫͭ͜Φ ̂ ͔ͦͤͭͫͭ͟͟͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͼΈ͎ͦͦ 
͙ͨͪͤͼ͙ͨͯ ͍͙ͪ͜΄͊͡Έ͎ͤͦͦ ͤ͊͘;͔ͤͤΎ ͍ͤ͊͋ͯ͊Ί ͍͙͍ͫͦͦͦͫ͟͜;͔ͤͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͊Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͔ͪͦ͋ͣ͜͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͯ;͎͊ͫͤͦͦ 
͍;͙͔ͭ͡Ύ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͒ͭ͜Έ͙ͣΣ Ύ͟͜ ͣ͊ΌͭΈ ͙͍ͦͫͦ͋͜͡ ͍ͦͫͭͤ͜͜ ͔͙ͨͦͭͪ͋Σ ͙͍ͨͪͫΎ;͔ͤͦ 
͎͋͊͊ͭͦ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͍ͤ͊ͯͦ͟ͼ͍͜Σ ͔ͦͪͣ͊͘͟ 
˩Φ s ͎͊ͺ͍ͦͤͦͦ͝Σ ˸Φ s ͔͔͔͍ͫͦ͟͡͝Σ ˿Φ s ͔͡ͻ͙ͤͦ͝Σ ˤΦ x ͦͤ͒͊ͪΎΣ ˶Φ ˥ ͔ͪ;ͦ͟Σ ˸Φ ˥ ͦͪ͒ͦͤ͊Σ 
˻Φ ˨ ͔͙͍ͤͫͦͦ͝Σ ˤΦ ˭ ͔͊ͪͼΈ͎ͦͦ͟Σ ˤΦ ˭ ͔͊ͫͤ͊͟Σ ˢΦ ˴ ͦͯͨ͊͡Ί͍ͦ͝Σ ˻Φ ˴ ͔͍ͯͭͨͦͦ͝Σ 
˻Φ ˶ ͔ͻ͍͊ͤͦͦ͝Σ ˹Φ ˹ ͍͊͊ͪͦͦ͘͝Σ ˤΦ ˽ ͙͍ͦͤ͊ͪͦͦ͟͝Σ ˹Φ ˽ ͍ͦͨͦͦ͝Σ ˶Φ ˿ ͍͊;ͯ͟Σ 
˻Φ ˿ ͍͍ͯͦͪͦ͊Σ ˤΦ ˿ ͙ͤΈ͍ͦ͊Σ ́Φ ˿ ͊͟Σ ˤΦ ́ ͊ͪ͊ͫͯͤΣ ˻Φ ́ ͊ͪ͊ͤ;͔ͤͦ͟Σ ˤΦ ́ ͙΅͔ͤ͊͟Σ 
˻Φ ̆ ͦͻͤͦ͜͡͝Σ ˢΦ ̊ ͔͍ͼ͍ͦ͊Σ ˢΦ ̊ ͔͍ͣ͊ͤͦͦ͝Σ ˻Φ ̒ ͎ͣ͋ͯͪΣ ˶Φ ̒ ͼ͔ͤΌ͟ ͭ͊ ͤ͜Φ 

́ͦ͋ͭͦΣ ͫͯ;͙͚͊ͫͤ ͔͎͎ͨ͒͊ͦ ͍͙͔ͨͦͤͤ ͙͋ͯͭ ͎͍͙͚ͦͭͦ ͒ͦ ͣͤ͘͜ ͯ ͍͚ͫͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜Φ ̇͜ ͙ͣͤ͘͜Σ ͔͔ͨͪ͒ͯͫͣ͜Σ ͫͭͦͫͯΌͭΈͫΎ ͍͒ͦͪͦ͘ΩΎ ͔͚͒ͭ͜Φ ˿͔͔ͪ͒ ͻͪͦͤ͜;͙ͤͻ 
͔ͤ ͤ͜ͺ͔͟ͼ͚͙ͤ͜ͻ ͊͘ͻ͍ͦͪΌ͍͊ͤΈ ͒ͦͣͤͯ͜ΌͭΈ ͙ͨͫͻ͔͍͎ͦͤͪͦͦ͜͡;ͤ͜Σ ͻ͍͙ͦͪͦ͋ 
͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣ ͚ ͎͍ͦͪ͊ͤ͜ ;ͯͭͭΎΣ ͙͊ͭͪͣ͊͘͟ ͙ͨͫͻ͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͔͎͊͟͡ 
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͍ͪͦͯͣͦ͊͘ ͍͒ͫͭ͊ͫͭ͜͜͡ΈΦ ͔̂͗Σ ͍ͫͭͯͨ͊Ό;͙ ͒ͦ ΄͙ͦ͟͡Σ ͙͋͘͡Έͦ͟ ул ҈ ͔͚͒ͭ͜ ͣ͊ΌͭΈ 
ͭ͜ ;͙ ͤ͜΄͜ ͍͒͜ͻ͙͔ͤͤ͡Ύ ͍ ͫͭ͊ͤ͜ ͍͒ͦͪͦ͘ΩΎΦ ͔̇ ͨͦͤ͊͘;͊ΊͭΈͫΎ ͤ͊ ͝ͻ ͺ͙͘͜;ͤͦͣͯ ͭ ͊
͙ͨͫͻ͜;ͤͦͣͯ ͍͙͍ͪͦͭͦ͘͟͜Σ ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜Σ ͤ͊ Ύͦͫͭ͟͜ ͍ͤ͊;͊ͤͤΎΣ ͙ͨͫͻ͎ͦͦ͜͡;͚ͤ͜ ͜ 
ͫͦͼ͊͜͡Έ͚ͤ͜ ͦͣ͟ͺͦͪͭͤͦͫͭ͜ ͭ͊ ͊͒͊ͨͭ͊ͼ͜͝ ͍ ͍ͦͫͭͤ͜Έͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ ώоΣ нлϐΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙ͤ͊͘;͔ͤͤΎ ͔ͨͪͦ͋ͣ͡ ͎͍ͦͭͦͤͦͫͭ͜ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͔ͪ͊͊͘͜͡ͼ͜͝ 
ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍͒ͦͪͦ͘ΩΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˻͒ͤ͜ΊΌ ͘ ͜ ͍͙ͫ͊͒ͦ͟͡ͻ ͯͫͨ͜΄ͤͦͫͭ͜ ͭ͊ 
ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͎͋͊͊͘;͔ͤͤΎ Ί ͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡Ύ.  ͚͚̂ͫ͊ͣͦͫͭͤ͜͜ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ 
͒͜Ύ͡Έͤͦͫͭ͜ ͦ͒ͤͦ;͊ͫͤͦ ͘ ͨͪͦͺ͔͚ͫͤͦ͜Ό ͎͍ͨ͒ͦͭͦͦ͜͟Ό ͺͦͪͣͯΊͭΈͫΎ  ͚ͦ ͙ͫͦ͋ͫͭͫͭ͜ΈΦ 

˿͔͊ͣ ͍͒͜ ͯ;͙͔ͭ͡ΎΣ ͚͎ͦͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍ͦͭͦͤͦͫͭ͜Σ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͔͙͊͗ͭ͘͡Έ ͔ͤ ͙͡΄͔ Ύͫͭ͟͜Έ ͍͊ͫͦ͘Ί͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ͊ ͚ ͔ͭΣ 
ͤ͊ͫ͟͜͡Έ͙͟ ͦͣ͟ͺͦͪͭͤͦ ͋ͯ͒ͯͭΈ ͨͦ;͍͙ͯ͊ͭ ͔͔ͫ͋ ͯ;ͤ͜ ͍ ͤ͜͟͡Ό͙͍ͤͦͣͯ͘ 
͔͔͍͙ͫͪ͒ͦ΅͜Φ 

˱ͤ͟͡Ό͙͍͔ͤ͘ ͔͔͍͙ͫͪ͒ͦ΅͔ ς ͼ͔ ͙ͫͨͪΎ͙͍ͭ͊͡ ͊ͭͣͦͫͺ͔ͪ͊ ͒͡Ύ ͯ;͍ͤ͜Σ ͔͒ 
ͣͦ͗ͤ͊ ͍ͨͦͤͦͼͤͤͦ͜ ͍ͤ͊;͙͊ͭͫΎ  ͚ ͍͙͍͙ͪͦ͊ͭͫ͘Ύ ͔ͤ ͙͙ͫͦͪͦͣͭͫΈ ͔͔ͫ͋Φ ͔̇ 
͔͔͍͙ͫͪ͒ͦ΅͔Σ ͔͒ ͍ͫ͜ ͙͒ͭ͜ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͍ͦͫͭͤ͜͜ ͔͙ͨͦͭͪ͋ ͒͊ͭͤ͘͜ ͔ͺ͔͙͍ͭͤͦ͟ 
͍ͤ͊;͙͊ͭͫΎΣ ͯ͒ͦͫͦͤ͊͟͡Ό͍͙͊ͭ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ ͍͙ͤ͊;͙͟Σ ͍͙ͨ͒͜΅͍͙ͯ͊ͭ ͍ͫͦΌ 
ͫͦͼ͊͜͡Έͤͯ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͭ ͊ ͍͒͜;͍͙ͯ͊ͭ ͔͔ͫ͋ ;͙͊ͫͭͤͦΌ ͫͨ͜͡Έ͙ͤͦͭΦ 

˻͙͍͔ͫͦ͋͡ ͔͔͍͙ͫͪ͒ͦ΅͔ ς ͼ͔ ͔ͭΣ ΅ͦ ͣ͊Ί ͙͋ͯͭ ͍͔͔ͫͭͦͪͤ ͒͡Ύ ͯ;ͤΎ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͪͦ͋ͣ͊ͣ͡Φ ͔̇ ͜ Ί ͙ͨͪͤͼ͙ͨ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΦ 

˱ͤ͟͡Ό͙͍͔ͤ͘ ͍ͤ͊;͊ͤͤΎ ͍ͦͦ͒͜͡Ί ͎ͤͯ;͙ͣ͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ-͙͙ͦͫͦ͋ͫͭͫͤͣ͜ 
͍ͤ͊;͊ͤͤΎͣΣ ͔͒ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͔͙ͣ͒ͦ͟-ͫͦͼ͊͜͡Έ͙ͤͣ  ͙ͨͫ͜ͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͣ 
͍ͫͯͨͪͦͦ͒ͦͣΦ ˥͊ͪ͊ͤͭ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤͣ͜͟ ͔ͨͪͫͦͤ͊ͦͣ͡ 
͎ͨͪͦͤͦͯ͘Ί  ͍ ͔͎͎͍ͨ͒͊ͦ͜ ͤ͜͟͡Ό͙͍ͤͯ͘ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΦ ͔̇ ͭ͜ ͔͎͎͙ͨ͒͊ͦ, Ύ͟͜ 
͙͚ͨͪͣ͊ΌͭΈ ͍ͤͦͯ ͙͔ͫͫͭͣͯ ͼ͔͚ͤͤͦͫͭ͜Σ ͍ͭͦͪ;ͦ ͍ͭ͜͡ΌΌͭΈ ͍ͤͦ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ 
͍ͤ͊;͊ͤͤΎΣ ͒͊ͭͤ͘͜ ΄͍͙͒ͦ͟ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͔ͨͪͦ͋ͣͯ͡ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜ ͘ ˻˻˽Φ 

˱ͤ͟͡Ό͙͍ͤ͊͘ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ;͙͔ͯͭ͡Ύ ͣ͊Ί ͨͪͦΎ͍͡Ύ͙ͭͫΎ ͍ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ 
͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͎͍͍͙ͦͪ͊ͤͦͯ͊ͭ͘͜ ͔͙͍ͦͭͤͯ͟͟͡ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͚͒ͭ͜ ͙ͪͤ͘͜ͻ ͔͎͚͊ͭͦͪ͟͜Σ 
͍ͪͤͦͤ͊͘͜;ͤͦ ͦͼͤ͜Ό͍͙͊ͭ ͍͔ͪͤ͜Έ ͍͊ͫͦ͘Ί͎ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͯ;ͤΎ͙ͣ ͘ 
͙͙ͪͤͣ͘͜ ͙͙ͭͨ͊ͣ ͨͦͪͯ΄͔ͤΈ ͍͙ͪͦͭͯ͘͟Σ ͯͣ ͤͤ͜͜ ͍͙͙͙͋ͪ͊ͭ ͔͍ͨͤ͜ ͙͚͙ͨͪͦͣ 
͍͙ͻ͍͎ͦͤͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͔͚͒ͭ͜  ͯ͟ ͊ͫ͜͡Φ 

̋ͦ͒ͦ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͚͔͒ͫͤͤͤ͘͜Ύ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎ ͨͦͭͪ͋ͤͦ͜ 
͘ΩΎ͍͙ͫͯ͊ͭ ͙ͤͯ͘͟ ͔ͨͪͦ͋ͣ͡Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͔ͤ ͭ͜͡Έ͙͟ ͘ ͔ͣ͊ͭͪ͊͜͡ΈͤͦΌ ͋͊ͦ͘ΌΣ ͊ ͚ ͘ 
͙͙ͪͤͣ͘͜ ͙ͨͦ͘ͼ͜Ύ͙ͣ ;͔͍ͤ͜͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Τ ͔ͦ͒ͤ ͘ ͚͔ͤ͊ͨͪ΄͙ͻ ς ͔͎͍ͤͦͭͦͤͫͭ͜Έ 
͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͍ͫͦΊ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ 
ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΦ 

̂ͪ ͊ͻ͍ͦͯΌ;͙ ͔ͭ, ΅ͦ ͙͙͒ͭͤ͊ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍͒ͦͪͦ͘ΩΎ 
ͣ͊Ί ͔͔͙͍ͨͪͫͨͭͯ͟ ͤ͊ ͙ͦͭͪͣ͊ͤͤΎ ͍͜͡Έ͎ͤͦͦ ͍͙͋ͦͪͯ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ 
͊͊͒ͯ͘͟͡Σ ͭͦͣͯ ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜Έ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍;͙͔ͭ͡Ύ ͣ͊Ί ͙͋ͯͭ 
͔͔͒ͦͫͭͣͤͤ͊Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͍ͫͦΊ͝ ͔͔ͨͪ͒ͣͭͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͤ͜͟͡Ό͙͍ͤͯ͘ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͔͎͎ͨ͒͊ͦ͊ ͣͦ͗ͤ͊ 
ͻ͔͙͍͙͊ͪ͊ͭͪͯ͊ͭ͘͟ Ύ͟ ͔͎͍͔ͤͭͪͦ͊ͤ͜ ͙͔ͦͫͦ͋ͫͭͫͤ͜ ͍͔ͯͭͦͪͤͤΎΣ ΅  ͦ ͙ͫͨͪ;͙ͤΎΊ 
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͒͊ͭͤͫͭ͘͜Έ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͨͪͦͺ͔͚ͫͤ͜͜ ͺͯͤ͟ͼ͜͝ ͍ ͍͙ͪͦͭͯ͘͟ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ 
͍ͤ͊;͊ͤͤΎΦ ˱ͤ͟͡Ό͙͍ͤ͊͘ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͔͎͎ͨ͒͊ͦ͊ ͍͙͒ͤͦͫͭ͜ΈͫΎ ͒ͦ ͍ͪͤ͜Ύ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Φ ͔̇ ͔͔͊͋ͨ͘͘;ͯΊ ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜Ό 
͝͝ ͍͙ͫ͊͒ͦ͟͡ͻ ͔͍ͦͣͨͦͤͤͭ͟͜Φ 

ˤ͙ͤ͊͘;͊ΌͭΈ ͔͔͔͙ͣͤͭ͡ ͯͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 
͔͎͎ͨ͒͊ͦ͊Υ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͙͚ͤͤͫͤ͜͜Σ ͎͙͍ͦͤͭͤͦ͟͜-͔ͦͨͪ͊ͼ͚͙͚ͤ͜Σ ͔ͪͺ͔͙͍ͫͤͦ͟͡-
ͦͼ͙͚ͤͤ͜ [2]. 

˸͙͍ͦͭ͊ͼ͚ͤͦ͜-ͼ͙͚ͤͤͫͤ͜͜ ͔ͦͣͨͦͤͤͭ͟ ͎ͨͪͦͤͦͯ͘Ί ͫͯͨ͟;͔ͤͤΎ ͫͦͼ͊͜͡Έ͙ͤͻ 
͍ͤ͊ͫͭ͊ͤͦΣ ͔͔͍ͤͭͪͫ͜͜Σ ͊͘ͻ͔ͦͨͤ͡ΈΣ ͼ͙ͤͤ͜ͻ ͦͪ͜Ί͙͍ͤͭͪ͜  ͜ ͍͙͔ͪͦͤͤͫͭ͘͜Έ 
͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͍͙͍͔͚͊ͫͭͦͫͭ͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͎͎ͨ͒͊ͦ͊Σ Ύ͟͜ ͚ͦͣͯ ͨͦͭͪ͋ͤ͜͜ ͒͡Ύ 
͍͙ͦͤ͊ͤͤ͟Ύ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˸͙͍ͦͭ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͘ΩΎ͍͡ΎΊͭΈͫΎ  ͍ ͔͍͚ͨͤ͜ ͍͔͙͡;͙ͤ͜ 
͙͡΄͔ ͭͦ͒͜Σ ͙ͦ͟͡ ͫͤͯ͜ΌͭΈ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔͙ͨͦͭͪ͋ ͒͡Ύ ͼ͜Ί͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͝͝ ͙͍ͣͦͭΦ 
˭͍͊͒Ύ͙͟ ͼΈͦͣͯ ͨͦΎ͍͡ΎΊͭΈͫΎ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͍͔͎͎͍ͨ͒͊ͦ͜ ͼ͍͊ͫͭ͜͟͜Έ 
΅ͦ͒ͦ ͙ͨͭ͊ͤΈ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΣ ͍͔͙͍͎ͫͭͪ͒ͦͦ͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ 
͔͔͔͋ͪ͗ͤͤ͘Ύ ͍ͨͪ͊͊ ͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍͒ͦͪͦ͘ΩΎ ͤ͊ 
͍ͤ͊;͊ͤͤΎ ͍ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ΄ͦ͟͜͡  ͚ͤ͊ ͝ͻ͚ͤ͜ ͍ͦͫͤͦ͜ ͙͍͍ͣͦͭ͜ ͒ͦ ͍ͦͦ͒ͤͤ͜͡Ύ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͭ͊ ͝͝ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡ΎΦ 

˴͎͙͍ͦͤͭͤͦ͜-͔ͦͨͪ͊ͼ͚͙͚ͤ͜ ͔ͦͣͨͦͤͤͭ͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 
͔͎͎ͨ͒͊ͦ͊ ͦͻͦͨ͡ΌΊ ͙͔ͫͫͭͣͯ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͭ͊ ͤ͜͟͡Ό͙͍͙ͤ͘ͻ ͤ͊ͤ͘Έ ͜ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ͤ͜͟͡Ό͙͍͙ͤ͘ͻ ͯͣͤ͜ΈΣ ͤ͊ͤͤ͘Ύ, Ύ͟͜ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ ͤ͜͟͡Ό-
͙͍ͤͦ͘͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͯͫͨ͜΄͎ͤͦͦ  ͚͔͍͎͊͒͊ͭͤͦͦ͟ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͎͎͙͋͊͊ͭͦͪ͊ͤͤͻ ͔ͨ͒͊-
͎͎ͦ͜;͙ͤͻ ͙ͫͭͯ͊ͼ͚͜Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͔͔ͨͪͻͦ͒ͦͣ ͒ͦ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔ͣͦ͒͜͡ ͍ͤ͊;͊ͤͤΎΦ  

˾͔ͺ͔͙͍ͫͤͦ͟͡-ͦͼ͙͚ͤͤ͜ ͔ͦͣͨͦͤͤͭ͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 
͔͎͎͍ͨ͒͊ͦ͜ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ ͒͊ͭͤͦͫͭ͘͜ ͊ͤ͊ͯ͘͜͡ ͚ ͫ͊ͣͦ͊ͤ͊ͯ͘͜͡ ͍͊ͫͤͦ͡͝ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍ͨͦΩΎ͊ͤͦ͘͝ ͘ ͍͙ͦͤ͊ͤͤ͟Ύͣ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΣ 
͔͒ ͨͦ΄͍͊ͪͦͦ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͙͚ͫ͒ͦͣ͜ ͦͤͭͪͦ͟͡Έ ͊͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͍ͫͦ͝ͻ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͚͒͜Σ ͊ͤ͊͘͜͡ ͔ͪ͊͡Έ͙ͤͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙ͫͭͯ͊ͼ͚͜Φ 

˭͒͊ͭͤͫͭ͜Έ ͡Ό͙͙͒ͤ ͒ͦ ͔ͪͺ͔ͫ͟͜͡͝ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͙͙ͭ͊ͣ͟ ͔͙͊ͫͨͭ͊ͣ͟ ͝͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟Υ ͔͔͔ͫ͊ͣͦͫͨͦͫͭͪ͗ͤͤΎΣ ͫ͊ͣͦͨͤ͊ͤͤ͘͜ΎΣ ͫ͊ͣͦ͊ͤ͊͘͜͡Σ ͫ͊ͣͦͦͼͤ͊͜͟Σ 
͍ͫ͊ͣͦͫ͒ͦͣͫͭ͜͜ΈΦ 

̂ ͔ͪͺ͔͙͍ͫͤͦ͟͡-ͦͼ͚ͤͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͜͟͡Ό͙͍ͤͦ͘ ͔͔͎ͦͣͨͭͤͭͤͦͦ͟ ͔͎͎ͨ͒͊ͦ͊ 
͚͍͙͍ͤ͊͊͗͜͡΄͙͚ ͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ς ͙͔ͣͫͤͤ͡ΎΣ ΅  ͎ͦͨͪͦͤͦͯ͘Ί ͒͊ͭͤͫͭ͘͜Έ 
͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͍ͫͦΌ ͍͊ͫͤͯ͡ ͤ͜͟͡Ό͙͍ͤͯ͘ ͍͔ͨͦ͒ͤͯ͜͟ ͭ͊ ͍͔ͨͦ͒ͤͯ͜͟ ͤ͜΄͙ͻ ͡Ό͔͚͒Σ 
͍͙͍͙͒ͪ͊ͭ͜͟ ͝ͻͤ͜ ͙͍͙ͣͦͭΣ ͔͔ͨͪ͒͋͊;͙͊ͭ ͍͔ͨͦ͒ͤͯ͜͟ ͍ ͙ͪͤ͘͜ͻ ͙ͫͭͯ͊ͼ͜ΎͻΦ ̂ͣ ͤͤ͜Ύ 
͋͊;͙͙ͭ ͪͤ͘͜͜ ͍͙͊ͪ͊ͤͭ͜ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͤ͜͟͡Ό͙͍͙ͤ͘ͻ ͍͊͒͊ͤ͘Έ ͜ ͙͙ͦ͋ͪ͊ͭ ͘ ͙ͤͻ ͔ͦ͒ͤ 
͚ͤ͊͋͜͡Έ΄ ͍͙ͨͪ͊͡Έ͔ͤΣ ͯͣͤͤ͜Ύ ͍͙ͨ͊ͤͯ͊ͭ͡ ͭ͊ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͤ͜͟͡Ό͙͍ͤͯ͘ 
͒͜Ύ͡Έͤͫͭ͜Έ ς ͯ ͔ͫ ͼ͔ ͙͙ͫ͊͒ͤ͟͟͡ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͙͔ͣͫͤͤ͡Ύ ͔͎͎ͨ͒͊ͦ͊Φ 

˹͙͊ͣ ͍͙ͤ͊͘;͔ͤͦ ͍͊͒͊ͤͤ͘Ύ ͎͍ͦͭͦͤͦͫͭ͜ ͍;͙͔ͭ͡Ύ ͒ͦ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Υ 
1. ˤ͊͘Ί͍͔ͣͦ͒ͦͨͦͤͤͤΎ ͨͪͦͺ͔͚͎ͫͤͦͦ͜  ͚ͦ ͙͎ͫͦ͋ͫͭͫͤͦͦ͜ ͪͦͫͭ͊ͤͤ͘ΎΦ 
2. ˾ͦ͘΄͙͔ͪͤͤΎ ͔ͫͭͯͨͤΎ ͪͦͯͣͤͤ͘͜Ύ ͔͎͎ͨ͒͊ͦͦͣ ͚ͨͦ͒͜Σ ΅ͦ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͤ͊ 
͍ͫ͜ͻ ͍ͪͤ͜Ύͻ ͍ͫͨ͒͜͜ΎͤͤΎ ͘͜ ͫͯͫͨ͜͡Έ͍ͫͭͦͣΦ 
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3. ˿͍͔ͭͦͪͤͤΎ ͫͯ;͎͊ͫͤͦͦ ͙ͫͭ͡Ό ͙͔ͣͫͤͤ͡ΎΦ 
4. ˻͍ͨ͊ͤͯ͊ͤͤΎ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͔͎͚ͫͭͪ͊ͭ͜  ͣ͜ ͔͙ͭͦ͒͟ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝Φ 
5. ˿͍͊ͣͦ͒ͦͫ ͔ͦͤ͊ͤͤ͟͡Ύ ͍͙ͫ͊͒ͦ͟͡ͻ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟͜ ͪ͊ͤ͜΄͔ ͔ͤ 
͙͋ͯ͡ ͍͊ͫͦ͘Ίͤ͜Φ 

6. ˾ͦͪͦ͋͊͘͟ ͭ͊ ͚͙͚ͨͦͫͭͤ͜ ͍͙ͪͦͭͦ͘͟ ͙ͦ͗ͤͣ͟ ͔͎͎ͨ͒͊ͦͦͣ ͍͊ͫͤͦ͡͝ ͯͤ͊͜͟͡Έͤͦ͝ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͒͜Ύ͡Έͤͦͫͭ͜Φ 
˽ͪͦͼ͔ͫ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍ͦͭͦͤͦͫͭ͜ ͍;͙͔ͭ͡Ύ ͒ͦ ͤ͜͟͡Ό͘͜͝ ς ͼ͔ 

͙͚ͫ͊͒ͤ͟͡  ͜ ͎͎͙͚͋͊͊ͭͦͪ͊ͤͤ ͨͪͦͼ͔ͫΣ Ύ͙͚͟ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͨͪͦͭΎ͎ͦͣ ͯͫ Έ͎ͦͦ 
͙͗ͭͭΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔͎͎ͨ͒͊ͦ͊Φ 

˥͍ͦͭͦͤͫͭ͜Έ ͺ͊ͻ͍͜ͼ͍͜ ͎ͪͦ͘͡Ύ͒͊͊ͫ͡Ύ ˿Φ ʕ Φ s ͡Έͦͻͤͦ͜Ό ͭ͊ ͤ͜Φ ;͔͔ͪ͘ ͍͒͊ ͍ͦͫͤͦ-
ͤ͜ ͙͙ͨͦ͊ͤ͘͟͟Υ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͦͭͦͤͫͭ͜Έ  ͨ͜ ͙ͫͻ͎ͦͦ͜͡;ͤ͊ ͎͍ͦͭͦͤͫͭ͜Έ [1, 33ς50]. 

˿͍͊͒ͦ͟͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍ͦͭͦͤͦͫͭ͜ ͭ͊͟͜Υ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͊͜ ͦ͋ͤ͊ͤͫͭ͘͜͜ΈΣ 
͍ͦͦ͒ͤͤ͜͡Ύ ͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣΣ ͤ͊ͤͤ͘Ύ ͍ͦͫͤͦ ͙ͨͫͻ͎ͦͦ͜͡͝ ͭ ͊
͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͤ͊ͤͤ͘Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍͔͚͒ͣͤͤͦͫͭ͜͜ ͔͚͒ͭ͜Σ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍͙͍͊ͪ͊ͭͤͦͫͭ͜͜ ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎΣ ͤ͊ͤͤ͘Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͔͚͒ͭ͜ ͘ ͍͙͊͒͊ͣ ͍͙ͪͦͭͯ͘͟Φ 

˿͍͊͒ͦ͟͜͡ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͎͍ͦͭͦͤͦͫͭ͜ ͭ͊͟͜Υ ͔ͣͦͼ͚͔ͤ͜ ͙͚ͨͪͤΎͭͭΎ ͔͚͒ͭ͜ ͘͜ 
͙͙ͪͤͣ͘͜ ͙͙ͭͨ͊ͣ ͨͦͪͯ΄͔ͤΈ ͯ ͍͙ͪͦͭͯ͘͟Σ ͊ͯ͘͡;͔ͤͤΎ ͔͚͒ͭ͜ ͘ ͍͙͊͒͊ͣ ͍ 
͒͜Ύ͡Έͤͫͭ͜Έ ͤ͊ ͯͪͦͼ͜Σ ͍͔͊͒ͦͦͤͫͭ͘͜͡Έ ͍͊ͫͤͦ͡Ό ͔͎͎ͨ͒͊ͦ͜;ͤͦΌ ͒͜Ύ͡Έͤͫͭ͜ΌΦ 

ˬ͙ͭͭΊͪ͊͒ͫͭ͜ΈΣ Ύ͊͟ ͚͔͒ ͍͒͜ ;͙͔ͯͭ͡Ύ ͙͍͙͗ͭΈ ͯ;͍ͤ͜ ͒ͦ ͊ͯ͘͡;͔ͤͤΎ 
͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ̂ͫ ͜ ͔͎͎͙ͨ͒͊ͦ ͍͙ͨͦͤͤ͜ ͙ͣ͊ͭ ͦ͒ͯ ͼ͜͡Έ ς ͍͊͒ͦͦ͘͡Έ͙͙ͤͭ 
͔͙ͨͦͭͪ͋ ͙͍ͦͫͦ͋ͦ͡͝ ͙͙͙͒ͭͤΦ 

́Φ ˶ ͦͪͣ͊ͤΣ ˨Φ ˨ ͔͔͔ͨͨͪ͡Σ ˨Φ ̆ ͍͊ͪ ͜ ͊ͤ͊͘͘;͊ΌͭΈΣ ΅ͦ ͤ͜͟͡Ό͙͍͔ͤ͘ 
͍ͤ͊;͊ͤͤΎ ;͍͊ͫͭͦͦ͟ ͯ͘ ͍͔͔ͣͦͤ͡Σ ͭͦͣͯ ͭΎ͗ͦ͟ ͊ͯ͘͡;͙͙ͭ ͯ;͍ͤ͜ ͒ͦ ΄͟͜͡Έ͎ͤͦͦ 
͍ͤ͊;͊ͤͤΎΦ ˢ͔͡ ͯͫͨ͜ͻ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍;͙͔ͭ͡ΎΣ ͍͔ͫ ͗ ͙ͭ͊͟ Ί ς ͼ͔ ͯͪ͊ͻ͍ͯ͊ͤͤΎ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜  ͚͙͍ͦͫͦ͋ͦͫͭ͜͡ ͙͙͙͒ͭͤΦ ́͊ͦ͗͟ ͯͫͨ͜ ͻ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͍ͪͤ͜Ύ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Σ ͒͊ͭͤͦͫͭ͘͜ ͔͎ͦ͟͡ ͭ͊ ΄͍͙͒ͦ͟ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͫ͊͒ͤ͟͜͡ 
͔͙ͨͪͦ͋ͣ͡Σ ͊ ͭ͊ͦ͗͟ ͙ͨ͒ͭͪͣ͊͜͟ ͔͎ͦ͟͡ ͜ ΄͙ͦ͟͡ [3]. 

˭͎͊͊͡Έ͍͙ͤͦ͒ͦͣͣ͜ Ί Ύ͍͙΅͔Σ ΅ͦ ͙͒ͭ͜ ͣͦͦ͒͡΄͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ 
͋ͯͪͻ͙͍ͦ͡ ͭ ͊Ύ͍ͫͪ͊ͦ͟ ͍͙Ύ͍͡ΎΌͭΈ ͍ͫͦ͝ ͔ͣͦͼ͜͝Φ ́ͦͣͯ  ͯͨͪͦͺ͔͚ͫͤ͜͜ ͚͒͜Ύ͡Έͤͦͫͭ͜ 
͍;͙͔ͭ͡Ύ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͊͟ͼ͔ͤͭ ͣ͊Ί ͣ͘͜΅͍͙ͯ͊ͭͫΎ ͤ͊ ͙ͦͪͫͭ͟Έ 
͙͙͎ͣͨͪͤͭͤͯ͜Σ Ύ͙͚͟ ͍ ͍ͯͣͦ͊ͻ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎ ͒ͦͼ͜͡Έͤͦ ͔ͫͨͼ͊͜͡Έͤͦ 
͍͍͙ͫͯͨͪͦͦ͒͗ͯ͊ͭ Ύ͍͙͙ͫͪ͊ͣ͟ ͔ͣͦͼ͚ͤͦ͜-͍͙ ͪ͊͗͊͡Έ͙͙ͤͣ ͙͊ͫͦ͋͊ͣ͘ ͍ͫͦ͊͡Σ 
͔͍͒ͣͦͤͫͭͪͯ͊ͤͤΎ ͔͍͙ͤ͘;͙ͤͻ ͔ͪ;͔͚Σ ͚ͨͦ͒͜ ͭͦ΅ͦΦ ̂ ͙͚ͭ͊͟ ͫͨͦͫ͋͜ ͙͒ͭ͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͪ͊ͦͣ͘  ͙ͦ͒ͤͦͭ͊ͣ͘͜͟͡Σ Ύ͟͜ ͔ͤ ͣ͊ΌͭΈ ͙ͭ͊͟ͻ ͔ͨͦͭͪ͋Σ 
͔ͣͦͼ͚ͤͦ͜ Ί͙͒ͤ͊ͭͣͯͭΈͫΎ ͘ ͙͙ͤͣΦ ˹͍͙͊ͦ͟͡΄ͤΊ ͦͭͦ;͔ͤͤΎ ͍͙͔͋ͯ͒͗ͯ͊ͭͣ͘ ͯΎ͍ͯ 
 ͚ ͺ͊ͤͭ͊͘͜Ό ͔͚͒ͭ͜Σ ΅ͦ ͙ͫͨͪΎ͙͔ͭͣ ͙ͪͦͪͭͭ͘͟Ό ͚ ͍͙ͪͦͭͯ͘͟ ͝ͻͤ͜ͻ ͤ͊ͻ͙͍͜͡Σ 
͔͚͒͋ͤͦͫͭ͘͜ ͭ͊ ͍ͦ͋͒͊ͪͯ͊ͤΈΣ ͔ͫͭ͊ͤ ͒ ͔͔͗ͪͦͣ͡ ͪͯͻͯ ͒ͦ ͍͎ͤͦͦͦΦ  

˨͔Ύ͟͜ ͘ ͍ͤ͊ͯͦ͟ͼ͍͜ ˨͗Φ ˾ ͔͚͔ͤͯͦͭͪΣ ˶Φ ˽ Φ ̆ ͚͊ͪͯ͡ΎΊ͍͊ ͍͙ͤ͊͘;͊ΌͭΈ 
͍͙ͤ͊ͫͭ͊ͤͦ ͒͡Ύ ͍;͙͔͍ͭ͜͡Σ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ ͘ ͯ;ͤΎ͙ͣΣ Ύ͟͜ ͣ͊ΌͭΈ ͔͔ͦ͋ͣ͗ͤ͜ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͯ ͍͒ͦͪͦ͘Ω͝Υ 
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1. ˭ ;͚ͯͤͫͭ͜ΌΣ ͭͯͪ͋ͦͭͦΌ ͍͙͙ͫͭ͊ͭͫΎ ͒ͦ ͔͚͒ͭ͜ ͘ ͦ ͔͔͙͙͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ 
͍͒ͦͪͦ͘ΩΎΣ ͨͦ͊ͯ͘͟Ό;͙ ͙ͨͪ͊͒͟͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙ͭ͊͟ͻ ͔͚͒ͭ͜ ͤ͜΄͙ͣ 
͍͙ͻ͍ͦ͊ͤͼΎͣΣ ͍ͫͭͦͪΌ͍͙͊ͭ ͍͙ͯͣͦ ͒͡Ύ ͦͣ͟ͺ͎ͦͪͭͤͦͦ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͯ ͊ͫ͟͜͡Φ 

2. ˽͍͙͊ͤͯ͊ͭ͡ ͭ͊ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͚ͤ ͨ͒͜ͻ͒͜ ͒ͦ ͔͚͒ͭ͜Φ 
3. ˭͊ͯ͡;͙͊ͭ ͔͚͒ͭ͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍͒ͦͪͦ͘ΩΎ ͒ͦ ͎ͦͪ͜Σ 
͍͙͍ͪͦ͊͘Ό;͙ ͝ͻ ͔͔ͤͭͪͫ͜ ͒ͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡ ͭ ͎͊͋͊͊͘;ͯΌ;͙ 
͍͒ͦͫ͒͜ ͙ͭ͊͟ͻ ͔͚͒ͭ͜Φ 
̒͟ ͋͊;͙ͣͦΣ ͍͟͡Ό;͔ͤͤΎ ͙͙͙͒ͭͤ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͍͙ͪͦͭͯ͘͟ ͒ͦ 

ͯ;͍ͤͫ͜Έ͎ͦͦ͟ ͔͙͍ͦͭͯ͟͟͡ ͍͙͎ͣ͊͊Ί ͍͒͜ ͯ;͙͔ͭ͡Ύ ͍ͦͦ͒ͤͤ͜͡Ύ ͔ͫͨͼ͊͜͡Έ͙͙ͤͣ 
͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ ͤ͊ͤͤ͘Ύ͙ͣΣ ͒͊ͭͤͦͫͭ͘͜ ͙͍͍͙ͤ͒͒ͯ͊ͯ͊ͭ͘͜͜͜͡ ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎΣ 
͊͒͊ͨͭ͊ͼ͜Ό ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͒ͦ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͯ;ͤΎΣ ͍͔ͫͭͦͪͤͤΎ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͦͫͭͤ͜Έͦ͝ ͎͙ͨͪͦͪ͊ͣΣ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙͚͍ͨͪͦͣ͜ 
͙͙ͨ͒ͭͪͣ͜͟ ͭ͊ ͙͒ͭΎ;ͦ͝ ͍ͫͨͨͪ͊͜ͼ͜Σ ͊ͯ͘͡;͔ͤͤΎ ͋͊ͭΈ͍͟͜ ͯ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ 
ͨͪͦͼ͔ͫΦ ́ͦ͋ͭͦ ͚͔͒ͭΈͫΎ ͨͪͦ ͍͙ͤ͊͒͘;͚͊ͤͦ ͍͙ͫͦͯ͟ ͨͪͦͺ͔͚ͫͤͯ͜ ͚͔ͣ͊ͫͭͪͤͫͭ͜Έ ς 
͔͎͎ͨ͒͊ͦ͜;ͤͯ ͎ͤͯ;ͫͭ͟͜ΈΣ ͒͊ͭͤͫͭ͘͜Έ ͋͊;͙͙ͭ ͔ͨͦͭͤͼ͊͜͡ ͯ;ͤΎΣ ͍͙ͫ͒ͯ͊ͭ͜͡ ͊͘ ͙ͤͣΣ 
ͦ͒ͤͦ;͊ͫͤͦ ͙ͭͪͣ͊Ό;͙ ͔ͣ͗͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ ̇͜ ͨͪͦͺ͔͚ͫͤ͜͜ ͍ͣ ͤͤ͜Ύ 
͍;͙͔ͭ͡Ύ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡ ͍ͦ;͔͍͙͒Έ ͔ͨͦͭͪ͋ͯΌͭΈ ͙͙ͨ͒ͭͪͣ͜͟ ͺ͊ͻ͍͜ͼ͍͜ 
͍ͫͯͨͪͦͦ͒ͯΣ ͣͫ͜͜Ύ ͙ͦͭͪ͟ͻ ͨͦ͡Ύ͎͊Ί ͔ͤ ͭ͜͡Έ͙͟ ͍ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ Ύͦͫͭ͟͜ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ 
ͨͪͦͼ͔ͫͯΣ ͔͊͡ ͚ ͯ ͪͦ͋ͦͭ͜ ͘ ͙͍͙ͣͦ͗ͣ͡ ͨͪͦͺ͔͚͙ͫͤͣ͜ ͎ͦͪ͊ͤͤ͘Ύͣ ͔͎͎ͨ͒͊ͦ͊Φ ˭͊ 
ͤ͊΄͙ͣ ͔͔ͨͪͦͤ͊ͤͤ͟ΎͣΣ ͔ͺ͔͙͍͙ͭͤͣ͟ ͔ͣͭͦ͒ͦͣ ͨͪͦͺ͙͙͊ͭ͜͟͟͡ ͼΈ͎ͦͦ Ύ͍͙΅͊ Ί 
΄͙ͪͦͦ͟ ͍ͪͦͨͦͫ͘Ό͔͒͗ͤ͜  ͍͚͊ͪͯ͋͗ͤ͘͜͜ ͙ͨͪ͊ͭ͟ͼ͜ ͭ͊͟ ͍͊ͤ͘͜ ͍͋͊ͤͭͦͫ͜͡Έ͟͜ ͎͙ͪͯͨΣ 
͊ͤ͊͘͜͡ Ύ͙͟ͻ ͍͙ͻ͙ͦ͒ͭΈ ͊͘ ͔ͣ͗͜ ͔͙ͭͣ ͤ͊΄ͦ͝ ͫͭ͊ͭͭ͜Σ ͔ͨͪͦͭ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͨͦ͒͋ͤ͊͜ 
͙ͨͪ͊ͭ͊͟͟ ͍͒ͦͦ͘͡ΎΊ ͔ͺ͔͙͍ͭͤͦ͟ ͍͙ͯͨͪͯ͊ͭ͟͜ ͨͪͦͺ͔͚͙͚ͫͤ͜ ͔ͫͭͪͫ ΄͡Ύͻͦͣ 
͎͍͔ͦ͋ͦͦͪͤͤΎ  ͍͔͙͍ͦͭ͟͟͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͭͪͯ͒ͤͦ΅͍͜Σ ͔ͣͦͼ͚ͤͦ͜͝ ͍͊͘Ί͙͙ͣͦͨ͒ͭͪͣ͜͟ 
͔͎ͦ͟͡  ͜ ͤ͊͘ͻ͔ͦ͒͗ͤͤΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͙ͦͨͭͣ͊͡Έ͙ͤͻ ΄͡Ύͻ͍͜ 
͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͔͍ͨͤͦ͝ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͊͋ͦ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͙ͨͪͦ͋ͣ͡Φ 
˭͎͊͊ͦͣ͡ ͔ͨͪͦ͋ͣ͊͡ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͯ;͙͍͊ͫͤ͟͜ 
ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͨͪͦͼ͔ͫͯ ͍͙͎ͣ͊͊Ί ͔͎ͦͪͣͦͦ͟ ͎ͪͦ͘͡Ύ͒ͯΣ ͔͊͡ ͔͋͘ ͍ͫͯͣͤͯ͜Σ ͍;͙͔ͭ͜͡ 
͔ͤ ͍͙ͨͦͤͤ͜ ͍͙ͫͤͯ͊ͭ͜ ͫ͊ͣ͜ ͨͦ ͫͦ͋͜Σ ͍͙ͦͤ ͔ͨͦͭͪ͋ͯΌͭΈ ͚ͨͦͫͭͤͦ͜͝ ͔͙ͣͭͦ͒;ͤͦ͝ ͭ͊ 
͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟Σ ͙͍ͦͫͦ͋ͦ͡ ͨͪ͊ͼΌΌ;͙ ͍ ͯ ͍ͣͦ͊ͻ ͤ͜͟͡Ό͘͜͝ [5]. 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͍ͫͤͦͤ͜ 
ͨͪͦͺ͔͚ͫͤ͜͜ ͭͪͯ͒ͤͦ΅͜ ͔͎͎ͨ͒͊ͦ͊ ͍ͣ͊ͫͦͦ͝ ΄͙ͦ͟͡ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͚͎ͦͦ ͔͎͍ͤͦͭͦͤͫͭ͜Ό 
͒ͦ ͣͤ͘͜Σ ͍͙͙ͫ͊͒ͦͣ͟͡ Ύͦ͟͝ Ί ͔ͨͪͦ͋ͣ͊͡ ͔ͣͦͼ͚͎ͤͦͦ͜ ͙͚ͨͪͤΎͭͭΎ ζͦ ͙͍ͫͦ͋ͦ͡͝η 
͙͙͙͒ͭͤΣ ͔͒ͺ͜ͼ͙ͭ ͤ͊ͤ͘Έ ΅ͦ͒ͦ ͔ͫͨͼ͙ͺ͙͜͟ ͍͙ͪͦͭͯ͘͟ ͔͚͒ͭ͜ ͘͜ ͙ͨͫͻͦͺ͙͘͜;͙͙ͤͣ 
͍͙͊͒͊ͣ ͭ͊ ͔͍ͣͭͦ͒͜ ͝ͻ ͍ͤ͊;͊ͤͤΎΦ ͔́͊͟ ͔ͨͦͦ͗ͤͤ͡Ύ ͍ͫͨͪ͊ ͔ͨͦͭͪ͋ͯΊ ͊ͤ͊ͯ͘͜͡ 
ͯͫͨ͜΄͙ͤͻ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͙ͨͪ͊ͭ͟͟Σ ͨͦ΄ͯͯ͟ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ 
ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͔ͦͤͭͫͭͯ͟͟Σ ͔͍ͭͪͣͤͦͦ͜͝ ͙ͪͦͪͦ͋͘͟ ͎ͨͪͦͪ͊ͣ ͍͙ͨ͒͜΅͔ͤͤΎ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͔͎͎͍ͨ͒͊ͦ͜  ͜ ͤ͊Ύ͍ͤͦͫͭ͜ Ύͫͤͦ͟͜͝ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͍ͫ͜ͻ 
ͯ;͙͍͊ͫͤ͟͜ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͨͪͦͼ͔ͫͯΦ ˨ͦ͒͊ͣͦ ͒ͦ ͍ͫͦΊ͝ ͙ͨͦ͘ͼ͜͝ ΅͔ ͙ͦ͒ͤ ΄͙ͭͪͻΦ  

̇ͦͣ͜͟͡ ͪͦͯͣ͘͜Ό;͙  ͚;͍͊ͫͭͦͦ͟ ͨͦ͒͜͡ΎΌ;͙ ͍͙ͫͯͣͤ͜ ͙ͭͻΣ ͻͭͦ ͔͙ͫͨͭ͟;ͤͦ 
͍͙ͫͭ͊ͭΈͫΎ ͒ͦ ͔͔͙͍͙ͨͪͫͨͭ͟ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ΄͟͜͡ ͤ ͊ ͍͙ͯͫͭ͊ͤͦ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Σ ͙ͣ ͍͍͊͗͊ΊͣͦΣ ΅ͦ ͼΎ ͊͒͊͘;͊ ͫ͊͒ͤ͊͟͡Σ ͔͊͡ ͍͙ͪ͜΄͍ͯ͊ͤ͊Φ 
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˥͍ͦͦͤͦ͡Ό ͍ͯͣͦͦΌ Ί ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͍ͦͫͤͦͤͦ͝ ͔͙ͣͭ ͤ͜͟͡Ό͘͜͝ ς ͙͚ͨͪͤΎͭͭΎ 
͍ͨͪ͊͊ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͤ͊ Ύ͔ͫͤ͟͜ ͙͗ͭͭΎ ͭ͊ ͎͊͊͘͡Έͤ͊ 
͎ͯͣ͊ͤ͊͘͜ͼ͜Ύ ͫͯͫͨ͜͡Έ͙ͤͻ ͍͙͒ͤͦͫͤ͜Φ ́ͦͣͯ ͒ͦ ͊͒͊͘;͜ ͍͙ͪͦͭͯ͘͟ ͤ͜͟͡Ό͙͍ͤͦ͘͝ 
͍͙ͦͫͭ͜ ͨͦͭͪ͋ͤͦ͜ ͍͙͙ͫͭ͊ͭͫΎ Ύ͟ ͒ͦ ͦͤ͟ͼ͔ͨͼ͜͝Σ ΅  ͦͣ͊Ί ͊͘;͙ͨ͊ͭ͜ ͍ͫΌ ͫͦͼ͊͜͡Έͤͯ 
͙͔ͫͫͭͣͯΣ ͊ ͔ͤ ͝͝ ͔ͦͪͣ͟͜ ͔͔͔͙ͣͤͭ͡ ͯ ͍͙͎͡Ύ͒͜ ͍ͦͫͭͤ͜͜ͻ ͍ͯͫͭ͊ͤͦΦ ˢͤ͜ ͙͒ͭΎ;͙͚ 
ͫ͊͒ͦ͟Σ ͊ͤ͜ ΄ͦ͊͟͡Σ ͊ͤ͜ ͻ͍ͦͪ͊ ͙͙͒ͭͤ͊ ͙ͤͦ͜͟͡ ͔ͤ ͫͭ͊ͤͯͭΈ ζ͜ ͤ͟͡Ό͙͍͙͙ͤͣ͘η, 
Ύ͟΅ͦ ͙ͣΣ ͒ͦͪͦͫ͜͡Σ ͔ͤ ͍͙ͫͭͦͪͣͦ ͔͔͍͙ͫͪ͒ͦ΅͔ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ Ύ͔͟ 
͍͙͔ͫͤͯ͊ͭͣ͜ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ͙͒ͦ͋ͪͦͭΣ ͍͊͘Ί͎͙ͣͦ͒ͦͨͦͣͦΣ ͪͦͯͣͤͤ͘͜Ύ ͭ͊ 
͙͚ͨͪͤΎͭͭΎ ζ͔ͤ ͎ͭ͊ͦͦ͟ Ύ͟ Ύη. 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˢ͖͡ͻ͙ͤ͊ /Φ ˤΦ ˥͍ͦͭͦͤͦͫͭΈ ͔͎͎͍ͨ͒͊ͦͦ ͊͟͟ ͍͚ͦͫͤͦͤͦ ͺ͊ͭͦͪ͟ ͔ͯͫͨ΄͙ͤͦͫͭ 

͙ͤ͟͡Ό͙͍͎ͤͦͦ͘ ͨͪͦͼ͔ͫͫ͊ ͍͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ κ /Φ ˤΦ ˢ͖͡ͻ͙ͤ͊ κκ ˽͙ͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͤ͊ͯ͊͟ ͙ 
͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Φ ς 2011. ς Ѕ мΦ ς ˿ Φ омς54. 

2. ˣ͔͊͋ͤͦ͟ ˶Φ ˭ͣͫͭ͜ ͭ͊ ͫͭͪͯͭͯͪ͊͟ ͎͍ͦͭͦͤͦͫͭ͜ ͍;͙͔ͭ͡Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͺ͎ͦͦ͜͜͡͡͝ ͒ͦ 
ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡Ύ κ ˶Φ ˣ͔͊͋ͤͦ͟ κκ ˤ͙ͫͤ͜͟ ͔̉ͪ͊ͫ͟Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ς 
ˤ͙ͨͯͫ͟ мтсΦ ˿͔ͪ͜Ύ ζ˽ ͔͎͎͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟η. ς 2010. ς ˿ Φ мсς21.  

3. ˶ͦͪͣ͊ͤ ́Φ ˮͤ͟Ό͙͍͔ͤͦ͘͡ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ Υ ͙ͨͪ͊ͭ͟;͔͔ͫͦ͟ ͙͔ͨͦͫͦ͋ ͨͦ ͔͔ͨͦ͒͒ͪ͗͟ 
͙ͪ͊ͤͦͦ͋ͪ͊͘͘Ύ͍ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤͦͣ ͔͊ͫͫ͟͡ κ ́Φ ˶ͦͪͣ͊ͤΣ ˨Φ ˨͔͔͔ͨͨͪ͡Σ ˨Φ ͍͙̆͊ͪ. ς 
2008. ς ˿ Φ ут. 

4. ˿͙ͤΈ͍ͦ ˤΦ ͙̉ ͙͙͍͔ͨͪ͗ͭΈͫΎ ͍ͨͤ͜͜;͔͙ͤͦ͊ͣͪ͊ͤͫ͟Έ͊͟ ͔ͣͦ͒͡Έ ͤ͜͟͡Ό͘͜͝Κ 
/ ʕ Φ ˿ ͙ͤΈ͍ͦΣ ˤΦ ˣͦͤ͒͊ͪΣ ˤΦ ͙́΅͔ͤͦ͟ κκ ˾͒ͤ͊͜ ΄ͦ͊͟͡Φ ς 2012. ς Ѕ уς9. ς ˿ Φ нлς27. 

5. ˿͔ ͙ͣ;͔ͤͦ͟ ˤΦ ˾͔ͺ͔͙͍͙͚ͫͤ͟͡ ͨ͒͜ͻ͒͜ ͍ ͔ͭͦͪ͜͝ ͜ ͙ͨͪ͊ͭ͟ͼ͜ ͍͙΅ͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
΄͙ͦ͟͡ κ ˤΦ ˿͔͙ͣ;͔ͤͦ͟Σ ˤΦ ˨͙͊ͤ͟Έ κκ ˽ͫ͜͡Ύ͙͒ͨͦͣͤ͊͡ ͍ͦͫͭ͊͜ ͍ ̂ͪ͊ͤ͟͜͝Φ ς 2009. ς Ѕ нΦ ς 
˿Φ 57ς72. 

˾˩˭̑˸˩ 
ˣ͍ͦͯ͟΄ ˩Φ ˽Φ ˥ ͍ͦͭͦͤͦͫͭΈ ͔͎͎ͨ͒͊ͦ͊ ͟ ͙ͤ͟͡Ό͙͍ͤͦͣͯ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ό. 
ˤ ͫͭ͊ͭΈ͔ ͪ͊ͫͪ͟·ͭ͊ ͫͯ΅ͤͦͫͭΈΣ ͫͭͪͯͭͯͪ͟ ͊ ͙ ͍͊͗ͤͦͫͭΈ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ 

͙ͤ͟͡Ό͙͍ͤͦ͘ ͚͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͋ͯ͒ͯ΅͔͎ͦ ͯ;͙͔ͭ͡Ύ ͍ ͍ͫΎ͙͘ ͫ ͍͔͔͙͔ͤ͒ͪͤͣ ͙ͤ͟͡Ό͙͙͘ ͍ 
ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͯ;͔͋ͤ·͔ ͍͔͔͙͊͒ͤ͘ΎΦ ˾͊ͫͪ͟·ͭ· ͔ͨͪͦ͋ͣ͡· ͎͍͙ͦͭͦͤͦͫͭ 
͔͎͎ͨ͒͊ͦ͊ ͟ ͙ͤ͟͡Ό͙͍ͤͦͣͯ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ό ͔͔͚͒ͭ ͫ ͦͫͦ͋·͙ͣ ͙ͨͫͻͦͺ͙͙͘;͔͙͙ͫͣ͟ 
͔ͨͦͭͪ͋ͤͦͫͭΎ͙ͣΤ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ Ή͙ͪͯ͒ͼ͙Ύ ͯ;͙͔ͭ͡ΎΤ ͔͙͔ͯͣͤ ͙͍ͨͪͦ͒ͯͭͤͦ͟ 
͍͔ͫͦͣ΅͊ͭΈ ͔ͦͪͪ͟͟ͼ͙ͦͤͤͯΌ-ͦͤͫͯ͟͡Έ͙͍ͭ͊ͭͤͯΌ ͙ ͤ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έͫͯ͟Ό 
͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔͎͎ͨ͒͊ͦ͊Φ ˽͔͍͔ͪ͒ͫͭ͊ͤ͡· ͒͊ͤͤ·͔Σ ͙͡͡Ό͙ͫͭͪͪͯΌ΅͙͔ ͍ͦͫͤͦͤ·͔ 
͙ͭͪͯ͒ͤͦͫͭΣ ͊ ͔ͭ͊͗͟ ͔ͨ͊ͪ͊ͣͭͪ· ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͙ ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ ͎͍͙ͦͭͦͤͦͫͭ 
ͯ;͙͔ͭ͡Ύ ͟ ͍͟͡Ό;͔͙ͤΌ ζ͚ͦͫͦ͋ͦη ͔͔ͪ͋ͤ͊͟ ͍ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͨͪͦͼ͔ͫͫΣ 
͔ͪ͊ͫͫͣͦͭͪͤͦ ͍͙͡Ύ͙͔ͤ ͙͡;ͤͦͫͭͤ·ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͔͎͎͍ͨ͒͊ͦͦ ͤ͊ ͦͭͤͦ΄͔͙͔ͤ ͟ 
͙ͤ͟͡Ό͙͍ͤͦͣͯ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΌΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͎͍ͦͭͦͤͦͫͭΈΣ ͙ͤ͟͡Ό͙͍͔ͤͦ͘ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͙ͤ͟͡Ό͙͍ͤ͊͘Ύ ͔ͫͪ͒͊Σ 
ͦͫͦ͋͊Ύ ͔ͫͪ͒Σ͊ ͙ͨͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͎͍ͦͭͦͤͦͫͭΈΣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͎͍ͦͭͦͤͦͫͭΈΣ 
͙ͤ͟͡Ό͙͍ͤ͊͘Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Έ ͔͎͎ͨ͒͊ͦ͊Σ ͊͒͊͘;͊ ͎͍͙ͦͭͦͤͦͫͭ ͯ;͙͔ͭ͡Ύ ͟ 
͙ͤ͟͡Ό͙͍ͤͦͣͯ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΌΦ 

SUMMARY 
Bovkush K. ¢ŜŀŎƘŜǊΩǎ ǊŜŀŘƛƴŜǎǎ ŦƻǊ ǘƘŜ ƛƴŎƭǳǎƛǾŜ ŜŘǳŎŀǘƛƻƴΦ 
The article analyzes the nature, structure and importance of formation of the inclusive 

competence of future teachers in connection with introduction of inclusion in the general 
education institution. 



_____________˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 4 (48) 

9 

wŜŀƭƛȊƛƴƎ ƻŦ ǇǊƻōƭŜƳǎ ƻŦ ǘŜŀŎƘŜǊΩǎ ǊŜŀŘƛƴŜǎǎ ǘƻ ǘƘŜ ƛƴŎƭǳǎƛǾŜ ŜŘǳŎŀǘƛƻƴ ƻŦ Ŏhildren with 
psychophysical needs the teachers should have psycho ς pedagogical erudition; skills to combine 
productively correctional-ŎƻƴǎǳƭǘŀǘƛǾŜ ŀƴŘ ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊΩǎ ŀŎǘƛǾƛǘȅΦ ¢ƘŜ 
represented data illustrate the main difficulties and options of professional and psychological 
readiness of teachers to include ζspecialη child in ͔ ͪͯ general process, considered the influence 
of personal characteristics of teachers' attitudes towards inclusive education. 

The skills of professional readiness of the teacher, characterized by the concept of 
inclusive environment and special environment are considered. The certain elements of 
inclusive teacher competence, motivation, values, cognitive-operational, reflexive-evaluation 
are recognized in the article.  

These tasks of willingness of teachers to inclusive education are discussed. Two main 
indicators of willingness of the experts which are professional readiness and psychological 
readiness are outlined by the author. The inclusive teacher competence is described as an 
integrated personality formation, which causes the ability to function in the professional 
development of inclusive education.  

According to the author, the inclusive teacher competence refers to the level of 
specific professional competencies. This ensures the formation of its components. Inclusive 
teacher competence has to appear in pedagogical skills to organize collective activity of 
children of different categories, equivalent to assess the level of teaching material of the 
pupils learned with different types of violations, the ability to choose certain methods of 
educational influence on the children in the classroom. 

Inclusive education has flexible individual personal training, which is provided by 
medical and psycho-social and educational support. The inclusive teachers are taking a new 
system of values, creatively implement new learning technologies, can quickly solve the 
problem of socialization of children. 

Key words: readiness, inclusive education, inclusive environment, special 
environment, psychological readiness, professional readiness, inclusive pedagogical 
ŎƻƳǇŜǘŜƴŎŜΣ ǘŜŀŎƘŜǊΩǎ ǊŜŀŘƛƴŜǎǎ ŦƻǊ ǘƘŜ ƛƴŎƭǳǎƛǾŜ ŜŘǳŎŀǘƛƻƴΦ 

 

̂˨˴ отΦлфмΦомоΦотс 
˻Φ ˤΦ ˣͦͪΎ͟  

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  
͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿Φ ˸͔͊͊ͪͤͦ͟͟ 

 

˽˾˻̅˩˿˱˯˹ˢ ˽˱˨˥˻́˻ˤ˴ˢ ˤ̉ˮ́˩˶˱ˤ-˶˻˥˻˽˩˨˱ˤ ˨˻ ˾˻ˣ˻́ˮ ˭ 
˾˻˭̂˸˻ˤ˻ ˤ˱˨˿́ˢ˶ˮ˸ˮ ˨˱́̎˸ˮ ˸˻˶˻˨̊˻˥˻ ̊˴˱˶̎˹˻˥˻ ˤ˱˴̂ 

 

̂ ͫͭ͊ͭͭ͜ ͍͙͍ͫͭ͜͡ΌΊͭΈͫΎ ͙ͨͭ͊ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͚͔͒ͫͤͤͤ͘͜Ύ ͍ͤ͊;͊ͤͤΎ 
͔͍ͫͭͯ͒ͤͭ͜-͔͒ͺ͔͎͍ͭͦͦ͟͜͡ ς ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡-͎͔͍ͦͦͨ͒͜͡Φ ˻ͫ͟͜͡Έ͙͟ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ 
͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͫͭ͊Ί ͍͔ͤͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ 
͍͙ͤ͊;ͦ͟ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡ΎΣ ͍ͤͦ͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͔͙ͤͫͭ͜ͼ͚ͤͦ͜͝ ͙͙ͨͦͭ͜͟͡ ͍ ͍͚ͦͫͭͤ͜͜ 
ͫͺ͔ͪ͜Σ ͔ͣͭ͊ ͫͭ͊ͭͭ͜ ς ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͔ͫͨͼ͙ͺ͙͜͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ 
ͯ;͙͔͍ͭ͜͡-͎͔͍ͦͦͨ͒͜͡ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍ͪͦͯͣͦͦ͘ ͍͙͙͒ͫͭ͊ͣ͜͡ ͒ͭ͜Έ͙ͣ ͣͦͦ͒͡΄͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ 
˽͒͜ ;͊ͫ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͍͙ͤ͊͘;͔ͤͦ ͔ͫͨͼ͙ͺͯ͜͟ ͎͔ͦͦͦͪ͟͟͡ͼ͚ͤͦ͜͝ ͙ͪͦ͋ͦͭ ͘ 
͍ͪͦͯͣͦͦ͘ ͍͙͙͒ͫͭ͊ͣ͜͡ ͒ͭ͜Έ͙ͣ ͣͦͦ͒͡΄͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͭ͊ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͺ͙ͦͪͣ ͚͔͒ͫͤͤͤ͘͜Ύ 
͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͯ ˤ˹˭Σ Ύ͟͜Σ ͤ͊ ͒ͯͣͯ͟ ͍͊ͭͦͪ͊Σ ͫͯͭͭΊ͍ͦ ͍͙ͨͤͯͭ͡Έ ͤ͊ 
͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͭ͊ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͙ͫͭͯ͒ͤͭ-͔͒ͺ͔͎͙ͭͦͦ͟͡Σ ͯ;͙͔ͭ͜͡-͎͔͙ͦͦͨ͒͡Σ ͨͪͦͺ͔͚ͫͤ͊͜ 
͎͍ͨ͒ͦͭͦ͊͜͟Σ ͍ͪͦͯͣͦͦ͘ ͍͒ͫͭ͊͜͜͡ ͙͒ͭ͜ ͣͦͦ͒͡΄͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Σ ͎͔ͦͦͦͪ͟͟͡ͼ͚ͤ͊͜ 
ͪͦ͋ͦͭ͊Σ ͙͔͔ͫͫͭͣͤ ͔͍͙͔ͤ͒ͦͪͦͤͤͤ͘Ύ ͍͔ͣͦͤͤ͡ΎΣ ͔ͫͨͼ͊͜͡Έͤ͊ ΄ͦ͊͟͡Φ 
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˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ̂ ˨͔͍ͪ͗͊ͤ͜ ͤ͊ͼͦͤ͊͜͡Έ͚ͤ͜ ͎ͨͪͦͪ͊ͣ͜ ζ˻͍ͫͭ͊͜Φ 
̂ͪ͊ͤ͊͟͝ ̆̆˱ ͫͭͦͭͭ͜͡Ύη ͙ͦ͒ͤͣ ͘͜ ͙͔͙ͨͪͦͪͭͭͤ͜ͻ ͤ͊ͨͪΎ͍ͣ͜ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͦͫͭ͜ 
ͦ͋ͪ͊ͤͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͪͦͭͯ͘͟ ͍ͦͫͭͤ͜Έͦ͝ ͎͊ͯ͘͜͡ ͤ͊ ͍ͦͫͤͦ͜ ͍͙ͤͦͻ 
͎͔͙͍͙ͨͪͦͪͫͤͻ ͦͤ͟ͼ͔ͨͼ͚͜Σ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͫͯ;͙͊ͫͤͻ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͜ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͒ͦͫΎ͎͔ͤͤΈΦ ˽͙͔͙͙ͪͦͪͭͭͤͣ͜ ͍ 
͍ͦͫͭ͜͜ Ί ͍͔ͤͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͭ͊ 
͍͙ͤ͊;ͦ͟ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡ΎΣ ͙͊ͪ͒ͤ͊͟͡Έͤͦ ͍ͤͦ͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ 
͍͔͙ͤͫͭ͜ͼ͚ͤͦ͜͝ ͙͙ͨͦͭ͜͟͡ ͍ ͍͚ͦͫͭͤ͜͜ ͫͺ͔ͪ͜Φ 

˹͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͍͙͎ͣ͊͊Ί ͚͎ͨͦͫͭͤͦͦ͜ 
͍͔͒ͦͫͦͤ͊ͤͤ͟͡ΎΣ ͦͫ͟͜͡Έ͙͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͣͤ͊͘͜ ͙͔͍ͨͪͦͪͭͭ͜͜ ͜ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͼ͔͚ͤͤͦͫͭ͜Υ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;͙͚ͤ ͎͔ͨͪͦͪͫ ͔ͯͫ ͋͜͡Έ΄͔ ͍ͯͫ͒ͦͣ͜͡ΌΊͭΈͫΎ Ύ͟ ͊ͫ͋͘͜ 
͒ͦͫΎ͎͔ͤͤͤΎ ͎ͭ͊ͦͦ͟ ͍ͪͤ͜ΎΣ Ύ͙͚͟ ͋͜͡Έ΄ͦΌ ͣͪͦ͜Ό ͍͊͒ͦͦ͘͡ΈͤΎΊ ͔͙ͨͦͭͪ͋ 
͡Ό͙͙͒ͤΣ ͙ͫͨͪΎΊ ͍͙͍ͪͦͭͦ͘͟͜ ͒ͯͻ͍͎ͦͤͦͦ ͎͋͊͊͘;͔ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ́ͦͣͯ 
ͫͯ;͊ͫͤ͊ ͙ͫͭͯ͊ͼ͜Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͍͙͎ͣ͊͊Ί ͦͪͤͤͦ͟͜͝ ͙ͣͤ͘͜ ͔͎ͫͭͪ͊ͭ͜͝ ͭ͊ 
͙͙ͭ͊ͭ͟͟ ͍ͤ͊;͊ͤͤΎ ͯ ͍͙΅ͦͣͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡ όˤ˹˭ύΦ 

˽͔ͪͦ͋ͣ͊͡ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͔ͨͦͭͪ͋ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͯ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ 
͔ͫͨͼ͊ͫͭ͊͜͜͡ͻ Ί ͒ͦͫͭ͊ͭͤΈͦ ͊ͭͯ͊͟͡ΈͤͦΌ ͒͡Ύ ͤ͊΄ͦ͝ ͙ͪ͊ͤ͟͝Φ ˤ͙ͫͦ͟͜ ͔͙ͭͣͨ 
͍͙ͪͦͭͯ͘͟ ͍͍ͫͭͦͦ͜͝ ͔͙ͦͤͦͣ͟͜͟Σ ͍͙͎͙ͣͦ ͒ͦ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡Σ Ύ͟͜ ͫͭͪͣͦ͜͟ 
ͣͤ͘͜ΌΌͭΈͫΎ ͭ͊ ͫͭ͊ΌͭΈ ͋͜͡Έ΄ ͍͙͎͙͍͙͙͋͊ͣ͡Σ ͍͔͙͙͚͟͡ ͦ͋ΩΊͣ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ 
͔ͤͦ͋ͻ͒ͤͦ͜͝ ͒͡Ύ ͍͊ͫͦ͘ΊͤͤΎ ͤ͊ ͔ͤ͟͜ͼΈ ͍ͤ͊;͊ͤͤΎ, ͍͙͎ͣ͊͊ΌͭΈ ͍͍͍͙ͨͪͦ͊͒͗ͯ͊ͭ ͯ 
͍͙΅ͯ ͍ͦͫͭͯ͜ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͔͙ͣͭͦ͒ ͙͍͎͊ͭͤͦͦ͟ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΦ 

̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ ͙ͭͪ͊͒ͼ͚ͤ͜͜ ͫͻ͔͙ͣ ͍ͤ͊;͊ͤͤΎΣ ͙ͦ͟͡ ͔ͫͭͯ͒ͤͭ͊ͣ ͨͪͦͨͦ-
͍͙ͤͯ͊ͫ͡Ύ ͎͍ͦͭͦ͜ ͤ͊ͤͤ͘ΎΣ ͫͭ͊ΌͭΈ ͔ͣ͊ͦ͡ͺ͔͙͍͙͙ͭͤͣ͟Φ ˹͔ ͍͙͊͗͒͘ ͔͊ͪͨͤͤ͘͟͜͡Ύ 
͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘Έ ͜ ͝ ͻ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͙ͨͪ͊ͭ͟;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͚͒ͫͤ͘͜ΌΌͭΈͫΎ ͦ͒-
ͤͦ;͊ͫͤͦ ͘ ͝ͻ ͙ͦͭͪͣ͊ͤͤΎͣΦ ̒͟ ͍ͫ͒͜;͙ͭΈ ͙ͨͪ͊ͭ͊͟͟Σ ͯ ͋͜͡Έ΄ͦͫͭ͜ ͍͙͍ͨ͊͒͟͜ ͤ͊͒͊ͤͤΎ 
͎͍͙ͦͭͦͻ ͤ͊ͤ͘Έ ͔ͤ ͍͙͊͗͒͘ ͫͨͦͤͯ͊͟Ί ͡Ό͙͒ͤͯ ͒ͦ ͎͍ͦͭͦͤͦͫͭ͜ ͭ͊ ͒͊ͭͤͦͫͭ͘͜ ͍͙Ύ͍͡Ύ͙ͭ 
 ͚͊ ͍͙ͤ͊ͯ͊ͭ͘͜͡ ͔͙ͨͪͦ͋ͣ͡ ͭ͊ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍͙ͤ͊͘;͙͊ͭ ΄͡Ύͻ͙ ͝ͻ ͍ͪͦ͘ΩΎ͊ͤͤ͘ΎΦ 

˽͙͚ͦͭͪ͋ͤ͜ ͍ͦͫͣ͘͜ ͤ͜΄͙͚ ͨ͒͜ͻ͒͜ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡Σ 
ͦ͒ͤͦ;͊ͫͤͦ ͨͦͭͪ͋ͤ͊͜ ͍͒ ͔ͦͫͦͤ͊ͤ͊͟͡ ͙͔ͫͫͭͣ͊ ͍͊͘Ί͍͙ͣͦ͒ͤͦͫͤ͜  ͍͜ ͊͘Ί͚ͣͦ͒͜ ͣ͗͜ 
͍͙͊͒͊͟͡;͔ͣ ͭ͊ ͔ͫͭͯ͒ͤͭͦͣΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭͍͊͗͊Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͔ͭͦͪ͜Ύ ͭ ͊ͨ ͙ͪ͊ͭ͊͟͟ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜ ͚ͨͦͫͭͤͦ͜ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͤ͊ ͫͭ͊͒͜͝ ͙ͪͦͪͦ͋͘͟  ͚͍͙ͪͦͭͯ͘͟Σ ͍ ͦ͟-
͔ͪ͟ͼ͚͚ͤ͜͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͭ ͙͊ͨͫͻ͎ͦͦ͜͡͝ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ;͙͔ͫ͡Έͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ΅ͦ 
͍͙͍ͫͭ͜͡ΌΌͭΈ ͊ͭͯ͊͟͡Έͤ͜ ͙ͨͭ͊ͤͤΎ ͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ ͍ͨͪͦ-
͍͔͊͒͗ͤͤΎ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͔͍ͣͭͦ͒͜ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΦ ̂ ͔ͦͤͭͫͭ͟͟͜ ͔͙ͨͪͦ͋ͣ͡ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡-͔͒ͺ͔͎͍ͭͦͦ͟͜͡ όͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͎͔͍ͦͦͨ͒͜͡ύ ͍͐ͪͯͤͭͦͤͦ ͪͦ͘-
͔ͪͦ͋ͤͦ͡ ͔͔͙ͭͦͪͭ;ͤ͜ ͔͙͊ͫͨͭ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͔ͦͪ͟͟ͼ͚͎ͤͦͦ͜ ͔ͨ͒͊-
͎͎ͦ͊ ͭ͊ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͙ͨͫͻ͎ͦͦ͊͡Σ ͍͙ͤ͊͘;͔ͤͦ ͙͔ͫͫͭͣͯΣ ͣͫͭ͘͜ ͭ͊ ͔ͺ͔͙͍ͭͤ͟͜ ΄͡Ύͻ͙ 
͍͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͊͘ ͤ͊ͨͪΎͣͦͣ ς ͔ͦͪ͟͟ͼ͚ͤ͊͜ ͍ͦͫͭ͊͜ 
όˤΦ ˽ Φ x ͔ͻΣ ˤΦ ˱ Φ x ͦͤ͒͊ͪΣ ˱Φ ʕ Φ ˨ ͙ͣͭͪ͜Ί͍͊Σ ˿Φ ̑ Φ ˴ ͦͤͦͨ͡Ύͫͭ͊Σ ˿Φ ˽ Φ ˸ ͙͍ͪͦͤͦ͊Σ 
˹Φ ˥ Φ ˽ ͊ͻ͍ͦͣͦ͊Σ ̑Φ ʕ Φ ˽ ͤ͜;ͯ͟Σ ́Φ ˸ Φ ˿ ͊͟Σ ˤΦ ˸ Φ ˿ ͙ͤΈ͍ͦΣ ̐Φ ̅ Φ ˿ ͙ͤΈ͍ͦ͊Σ ̐Φ ̅ Φ ˿ -ͦ
͍͙͋ͦͭͦ;Σ ˤΦ ʕ Φ ́ ͊ͪ͊ͫͯͤΣ ˶Φ ˱ Φ ̅ ͦͣ͜;͍ͦ͊Σ ˸Φ ˴ Φ ̊ ͔͔͔ͪͣͭΣ ˸Φ ʕ Φ ̒ ͪͣ͊;͔ͤͦ͟ ͭ͊ ͤ͜ΦύΣ 
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͔͒ͦͫ͒͗ͤͦ͜͡ ͍ͦͫͤͦͤ͜ ͔͙͊ͫͨͭ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͔͍ͣͭͦ͒͜ ͺ͊ͻ͍ͦͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ όˤΦ ˱ Φ x ͦͤ͒͊ͪΣ ˻Φ x Φ ˴ ͊;͍ͯͪͦͫΈ͊͟Σ ̑Φ ʕ Φ ˽ ͤ͜;ͯ͟Σ ˤΦ ˸ Φ ˿ ͙ͤΈ͍ͦΣ 
˸Φ ˴ Φ ̊ ͔͔͔ͪͣͭ ͭ͊ ͤ͜ΦύΦ ˻͒ͤ͊͟Σ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͤ͊͘;ͤͯ ͟͜͡Έͫͭ͟͜Έ ͍͙ͤ͊ͯͦ͟ͻ 
ͨͪ͊ͼΈΣ ͨͦ͊͘ ͍͎ͯ͊ͦΌ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͙͊͘͡΄͙ͦͫ͡Ύ ͍ͪ͊ͻ͍ͯ͊ͤͤΎ ͔͎ͤͭͪ͊͜ͼ͜͝ ͔ͫͨͼ͙-
ͺ͜;͙ͤͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻΣ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ  ͔͙ͣ͒͜;͙ͤͻ ͤ͊ͤ͘Έ  ͯͨͪͦͼ͔ͫ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͔͒ͺ͔͎͍ͭͦͦ͟͜͡Σ ΅ͦ ͍͙͎ͣ͊͊Ί ͔ͫͨͼ͙ͺ͊͜͟ ͙ͪͦ͋ͦͭ ͘ ͙͙ͪͤͣ͘͜ 
͎ͤͦͦͦ͘͜͡Ύ͙ͣ ͔͚͒ͭ͜ ͘͜ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͔ͤ ͭ͜͡Έ͙͟ ͍ 
͍ͯͣͦ͊ͻ ͔ͫͨͼ͊͜͡Έͤͦ͝Σ ͔͊͡ ͚Σ ͊͘ ͍͙͎͙ͣͦ͊ͣ ;͊ͫͯΣ ͍ ͍ͯͣͦ͊ͻ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Φ 

̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣΣ ͔ͣͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍͙͍͔ͫͭͤͤ͜͡Ύ ͔ͫͨͼ͙ͺ͙͜͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡-͎͔͍ͦͦͨ͒͜͡ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍ͪͦͯͣͦͦ͘ ͍͙͙͒ͫͭ͊ͣ͜͡ ͒ͭ͜Έ͙ͣ 
ͣͦͦ͒͡΄͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ 

˹͊ ͒͊ͤͦͣͯ ͔ͭ͊ͨ͜ ͍͎ͤ͊ͯͦͦͦ͟ ͨͦ΄ͯͯ͟ ͒ͦͼ͜͡Έ͙ͤͣΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͋ͯͦ͡ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͭ͊͟ͻ ͔͔͙ͭͦͪͭ;͙ͤͻ ͔͍ͣͭͦ͒͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͊ͤ͊͘͜͡Σ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ ͍ͨͦͪͤ͜ΎͤͤΎ  ͚ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ ͙͒͊ͤͻ ͯ ͎͊ͯ͘͜͡ 
͎͔ͦͦͨ͒͜͡͝Σ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͙ͨͫͻ͔͎͎͙ͦͨ͒͊ͦ͜͟Σ ͎͊͊͘͡Έͤͦ͝ ͭ͊ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͙ͨͫͻ͎ͦͦ͜͡͝ 
ͤ͊ ͍͒ͦͫ͒͗ͯ͊ͤͯ͜͡ ͔ͨͪͦ͋ͣͯ͡ ͘ ͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͫͭ͊ͤͯ ͝͝ ͔ͪͦͪͦ͋ͤͦͫͭ͘͜͡ ͭ͊ 
͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ ͤ͊ͨͪΎ͍ͣ͜ ͍͙ͪ͜΄͔ͤͤΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ ͫͯ;͙͊ͫͤͻ ͫͦͼͦͯ͜͟͡Έ͙ͭͯͪͤͻ ͍ͯͣͦ͊ͻ ͪͦ͘͜͟ 
ͪͦͫ͊͘͡ ͔ͨͦͭͪ͋͊  ͍͔͎͎ͨ͒͊ͦ͊ͻΣ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ ͘͜ ͙͙ͪͤͣ͘͜ ͎͙ͪͯͨ͊ͣ ͔͚͒ͭ͜ ͜ ͣͦͦ͒͜͡ ͘ 
ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͍͔ͣͦͤͤ͡ΎΦ ̂ ͔ͦͤͭͫͭ͟͟͜ ͫͯ;͊ͫͤͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͎͙ͨ͊ͪ͊͒ͣ 
͎͍͔͍͋͊͊ͭͦͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡-͎͔͍ͦͦͨ͒͜͡ ͨͦͫͭ͊͊͡ ͍͙͎ͣͦ͊ ͒ͦͫΎ͎͔ͤͤͤΎ 
͒ͦͫͭ͊ͭͤΈ͎ͦͦ ͍ͪͤ͜Ύ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ 
͍ͯͣͦ͊ͻ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͔͙ͪ͒ͭͤͦ͟-ͣͦ͒ͯ͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͍ͤ͊;͊ͤͤΎ ώнϐΦ  

˽͙ͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍ͪͦͯͣͦͦ͘ ͍͙͒ͫͭ͊͜͡ͻ ͔͚͒ͭ͜ 
͍͙͍;͙͊ͫ͡Ύ ͨͪͦͭΎ͎ͦͣ ͙͍͎ͭͪ͊ͦͦ͡ ;͊ͫͯ ͍ͤ͊ͯͦ͟ͼΎ͙ͣΣ ͔͔͙͙ͭͦͪͭ͊ͣ͟Σ ͨͪ͊͟-
͙͙ͭ͊ͣ͟Φ ˹͍͊ͯͦͦ͟-͔͔͙ͭͦͪͭ;͙͙ͤͣ ͙͊ͫ͊͒͊ͣ͘ ͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͙ͨͫͻ͔͎͎͙ͦͨ͒͊ͦ͜͟ 
ό͎ͦͦ͜͡ͺ͔͔͎͎͙ͪͤͦͨ͒͊ͦ͜͟ύ ͫͭ͊͊͡ ͔ͭͦͪ͜Ύ ͙ͫͭͪͯͭͯͪ͟ ͔͒ͺ͔ͭͯ͟Σ ͍ͦ͋͐ͪͯͤͭͦ͊ͤ͊ 
˶Φ ˿ Φ ʕ ͙͎ͦͭͫΈ͙ͣ͟Σ Ύ͊͟  ͚ ͋ͯ͊͡ ͔ͨͦ͊͒ͤ͊͟͡ ͍ ͍ͦͫͤͦͯ ͔ͭͦͪ͜͝ ͭ ͊ ͔͙͙ͣͭͦ͒͟ 
͔͒ͺ͔͎ͭͦͦ͟͜͡͝Σ ͔ͦͪͣ͊͘͟  ͚ͦ ͎ͦ͜͡ͺ͔͔͎͎͙ͪͤͦͨ͒͊ͦ͜͟Φ 

˸͙͍ͦ͗ͫͭ͜͡Έ ͍͙͍ͨͯ͡ ͎͔ͦͦͨ͒͜͡͝ ͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ ͍͔ͯͭͦͪͤͤΎ ͫͦͼ͊͜͡Έͤͦ 
͍͙͍͙͊͗͡ͻ ͍͙ͤ͊;ͦ͟ ͤ͊ ͭ͜͡ ͨͦͪͯ΄͔͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͔ͤ ͍͙͎ͣ͊͊Ί ͍͙͒ͦ͒͊ͭͦ͟ͻ 
ͨͦΎ͔ͫͤͤΈΦ ˭͍͊͒ͦ͜͡Έ͙͚ͤ ͍͔ͪͤ͜Έ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͍͔ͣͦͤͤ͡Ύ  ͍͔͚͒ͭ͜ ͘͜ ͔͎͙ͣ͟͡  ͜
͙ͨͦͣͪͤͣ͜ ͔͔ͫͭͯͨͤͣ ͍ͪͦͯͣͦͦ͘͝ ͍͒ͫͭ͊ͦͫͭ͜͜͡ ͔͔͊͋ͨ͘͘;ͯΊ ͍͙͚ͪͦͯͣͦ͘ ͍͙ͪͦͭͦ͘͟ 
ͼ͙ͻ ͔͚͒ͭ͜Σ ͙ͫͨͪΎΊ ͍͒ͨͪ͊͜ͼΌ͍͊ͤͤΌ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Σ ͺ͍ͦͪͣͯ͊ͤͤΌ 
͔͍͊͒͊ͭͤͦ͟͝ ͫ͊ͣͦͦͼ͙ͤ͜͟ ͭ͊ ͙͙ͪͭ͟;͎ͤͦͦ ͍͔ͫͭ͊ͤͤ͡Ύ Ύ͟ ͒ͦ ͔͔ͫ͋, ͭ͊͟ ͜ ͦͭͦ;ͯΌ;͙ͻΦ 
˽͒͜ ;͊ͫ ͎͔ͦͦͦͪ͟͟͡ͼ͚ͤͦ͜͝ ͙ͪͦ͋ͦͭ ͙ͤ͊ͦͨ͟;ͯΌͭΈͫΎ ͙ͣͤ͘͜ ͫͭ͊ͤͯ ͭ͊ Ύ͔͚ͦͫͭ͟ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͎ͭͦͦΣ Ύ͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͊ͫͦ͘ΊͤͤΎ ͔ͤΌ ͫͦͼ͊͜͡Έ͎ͤͦͦ 
͍͒ͦͫ͒ͯ͜Τ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͙ͫͨͪΎͤͤΎ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͍͙Ύ͍͔ͤͤ͡Ύ ͙͙͍͙ͨͦͭͤ͘ͻ ͫͭͦͪͤ͜ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Τ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͍ͪͦͯͣͦ͊͘Σ ͺ͙͘͜;ͤ͊Σ ͣͦͪ͊͡Έͤ͊ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͜ΎΣ 
͔ͣͦͼ͚ͤ͊͜ ͫͺ͔ͪ͊Σ ͍͔ͣͦͤͤ͡Ύ  ͚ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ ͒͋ͤͦͫͭ͘͜͜Σ ͒͋ͤͦͫͭ͘͜͜ ͎ͦͪ͊ͤͦ͘͜-
͍͍͙ͯ͊ͭ ͭ͊ ͔͎ͪͯ͡Ό͍͙͊ͭ ͍ͫͦΌ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͍͙ͤ͊;͙͟ ͫͦͼ͊͜͡Έͤͦ-͍ͭͪͯ͒ͦͦ͝ ͦͪ͜Ίͤͭ͊ͼ͜͝Φ  
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˹͔ͦ͋ͻ͒ͤͦ͜ ͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͎͔͙ͦͦͨ͒͡;ͤ͊ ͪͦ͋ͦͭ͊ ͘ ͍ͪͦͯͣͦͦ͘ 
͍͙͙͒ͫͭ͊ͣ͜͡ ͒ͭ͜Έ͙ͣ ό˾ˤ˨ύ Ί ͔ͤͦ͋ͻ͙͒ͤͣ͜ ͭ͊ ͎ͦͪ͊ͤ͜;͙ͤͣ ͊ͤ͡ͼΌ͎ͦͣ  ͙͔ͯͫͫͭͣ͜ 
͎͊͊͘͡Έ͎ͤͦͦ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͍͙͍ͪͦ͊͘͡Έ͎ͤͦͦ ͍͙͍ͨͯ͡Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ  ͔͎͎ͯͨ͒͊ͦ͜;͚ͤ͜ 
͔ͭͦͪ͜͝ ͭ ͊ ͙ͨͪ͊ͭ͟ͼ͜ ͍͙͙ͤ͊͟Ί ͔ͨͪͦ͋ͣ͊͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡Σ 
͙͍͔͚ͣͦ͗ͦͫͭ͡  ͔͎͎ͨ͒͊ͦ͜͜;͙ͤͻ ͍ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ ˾ˤ˨ ͘ ͔͎͙ͣ͟͡ ͭ͊ ͙ͨͦͣͪͤͣ͜ 
͔͔ͫͭͯͨͤͣ ͍ͪͦͯͣͦͦ͘͝ ͍͒ͫͭ͊ͦͫͭ͜͜͡ ͍͙΅͙ͻ ͙ͨͫͻ͜;͙ͤͻ ͺͯͤ͟ͼ͚͜ ͙͊ͫͦ͋͊ͣ͘ 
͔ͦͪ͟͟ͼ͚ͤͦ͜-͍͙͍ͪͦ͊͘͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͎͔͙ͦͦͨ͒͡;͙ͤͻ ͊ͤ͘ΎͭͭΎͻ ώмϐΦ  

˭ ͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͔ͤͦ͋ͻ͎͒ͤͦͦ͜ ͦ͋ͫΎ͎ͯ  ͚ ͔͙͙ͭͣ͊ͭ͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͔ͣ͊ͭͪ͊ͯ͜͡, Ύ͙ͣ͟ ͨͦͭͪ͋ͤͦ͜ ͍͙ͦͦͦ͒ͭ͜͡ ͚ͣ͊͋ͯͭͤͣ͜ ;͙͔ͯͭ͡Ύͣ-͎͔ͦͦͨ͒͊ͣ͡ ͜ 
͙ͭ͊ͣ͟ ;͙ͤͦͣ ͒ͦͫΎ͎͙ͭ ͔͍͎ͨͤͦͦ ͍ͪͤ͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ˾ˤ˨ 
ͨͦͭͪ͋ͤͦ͜Σ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͍͙ͤ͊͘;͙͙ͭ ͔ͫͨͼ͙ͺͯ͜͟ ͼΈ͎ͦͦ ͤ͊ͨͪΎͣͯ ͙ͪͦ͋ͦͭ  ͯ
͔ͫͨͼ͊͜͡Έ͚ͤ͜ ΄ͦ͟͜͡Φ 

̂ ͔ͣ͗͊ͻ ͼ͜Ί͝ ͫͭ͊ͭͭ͜ ͙ͣ ͎ͪͦ͘͡Ύ͒͊Ίͣͦ ͎͔͙ͦͦͨ͒͡;ͤͯ ͪͦ͋ͦͭͯ Ύ͟ ͪͦ͋ͦͭͯ 
ͫͨͪΎ͍ͣͦ͊ͤͯΣ ͔͔ͨͪ͒ͯͫͣ͜Σ ͤ͊ ͔ͦͪ͟͟ͼ͜Ό ͨͦͪͯ΄͔ͤΈ ͍͔ͣͦͤͤ͡Ύ  ͚ͪ ͍͙ͦͭͯ͘͟ ͙͙͙͒ͭͤ ͍ 
ͼͦͣͯ͜͡Φ ˿͔ͨͼ͙ͺ͊͜͟ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ  ͔ͯͫͨͼ͊͜͡Έ͚ͤ͜ ΄ͦ͟͜͡ ͍͔ͯͣͦͤ͊͘͡Σ ͘ 
͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͻ͔͊ͪ͊ͭͪͦͣ͟ ͨͦͪͯ΄͔ͤΈ ͍͙΅ͦ͝ ͔͍͍ͤͪͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 
͙ͨͫͻ͎ͦͨ͊ͭͦͦ͜͡;͙͙ͤͣ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͍ͪͦͯͣͦͦ͘ ͍͒ͫͭ͊ͦ͜͡͝ ͙͙͙͒ͭͤΣ ͔͔ͤ͊ͫ͊ͣͨͪ͒ 
͙͔ͤ͗ͤͤ͘Ύͣ ͍ͪͤ͜Ύ ͙͊ͤ͊ͭͦ͜͟͡-͙͔͙ͫͤͭͭ;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͘ ͤ͜΄͎ͦ ͦς ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ 
͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͫͭͪͯͭͯͪͦ͟Ό ͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͨͦͪͯ΄͔ͤͤΎΦ 

˾Φ ˱ Φ ˶ ͊͊͡Ί͍ͦΌ ͙͋ͯ͡ ͍͙ͤ͊͘;͔ͤ͜ ͭ͊͟͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ  ͯ
͔ͫͨͼ͊͜͡Έ͚ͤ͜ ΄ͦ͟͜͡ [3]: 

мΦ ˴͔ͦͣͨͫͤ͊͟͡ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͎͔ͦͦͦͪ͟͟͡ͼ͚ͤͦ͜͝ ͙ͪͦ͋ͦͭΦ ̒͟ ͍͒ͦͣͦ͜Σ 
͔͔ͫͪ͒ ͔ͫͨͼ͙ͺ͜;͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ˾Φ ̐ Φ ˶ ͔͍ͤ͊͜ ͍͙ͤ͊͘;͙͊͡ 
͙ͨͪͤͼ͙ͨ ͙͔͎ͫͫͭͣͤͦͦ ͨ͒͜ͻͦ͒ͯΣ ͘ ͊Ύ͎ͦͦ͟ ͍͙͍͔ͨͪ͊ͤͤ͡Ύ ͨͦͪͯ΄͔ͤΈ ͍͔ͣͦͤͤ͡ΎΣ 
͎ͪͤͦͦ͘͜ ͔͔͐ͤͯ͘Σ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͔ͦͣͨͫͤͦ͟͟͡Φ ˱ͤ΄͙͙ͣ ͍͙ͫͦ͊ͣ͡ ͍ͫΎ 
͎͔ͦͦͦͪ͟͟͡ͼ͚ͤ͊͜ ͪͦ͋ͦͭ͊ ͫͨͪΎ͍ͣͦͯΊͭΈͫΎ ͤ͊ ͍ͫ͜ ͙͔͙ͫͫͭͣ ͍ͣͦͤͦ-͍͔ͣͦͤͤ͡Ί͍ͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͍ͪͤ͜Ύ ͝ͻͤΈ͎ͦͦ ͍͙ͪͦͭͯ͘͟ όͨͦͪͯ΄͔ͤͦΌ Ί ͭ͊ ;͙ ͤ͜΄͊ 
͙͔ͫͫͭͣ͊Σ ;͙ ͔͔͔͋ͪ͗ͤͦ͘ΌύΦ ̂ ͍͙ͨ͊͒ͯ͟ ͙ͪͦ͋ͦͭ ͘ ˾ˤ˨ ͔ͦͣͨͫͤͫͭ͟͟͜͡Έ 
͔͔ͨͪ͒͋͊;͊Ί, ͔͔ͨͪ͒ͯͫͣ͜, ͍͙͍ͨ͡ ͤ͊ ͍͔ͫΈ ͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤΥ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔ͣͫͤͤ͡Ί͍͙ͻ ͔ͦͨͪ͊ͼ͚͜ ͊ͤ͊ͯ͘͜͡Σ ͙͔ͫͤͭͯ͘Σ ͍ͨͦͪͤ͜ΎͤͤΎΣ 
͎͍͊͋ͫͭͪ͊ͯ͊ͤͤΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΦ ˹͊ ͦ͗ͤͦͣͯ͟ ͘ ͔͍ͭ͊ͨ͜ ͍͔͔ͨͪͦ͒ͤͤΎ 
͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͔ͦͪ͟͟ͼ͜͝ ;͔͔ͪ͘ ͍ͣͦͤͦ-͍͔ͣͦͤͤ͡Ί͍ͯ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͯ ͙͔͙ͫͫͭͣ 
ͦ͒ͤͦ;͊ͫͤͦ ͙ͪͦ͋ͭΈͫΎ ͔ͦͪ͟͟ͼ͚͙͚ͤ͜ ͍͙͍ͨ͡ ͤ͊ ͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤΦ 
˭ ͔ͣͭͦΌ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͎͔ͦͦͦͪ͟͟͡ͼ͚ͤͦ͜͝ ͙ͪͦ͋ͦͭ ͯ ͔ͫͨͼ͊͜͡Έ͚ͤ͜ 
΄ͦ͟͜͡ ό˿̊ύ ͯ;͙͔ͭ͜͡-͎͔͙ͦͦͨ͒͡ ͍͙ͨͦͤͤ͜ ͍͙ͦͦ͒ͭ͜͡ ͤ͊ͤͤ͘Ύ͙ͣ ͍ͫͭͦͫͦͤͦ 
͙ͫͭͪͯͭͯͪ͟ ͔͒ͺ͔ͭͯ͟ ͙ͨͪ ͍͚ͪͦͯͣͦ͘͜ ͍͒ͫͭ͊ͦͫͭ͜͜͡Σ ͙ͤ͊ͭ͘ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
ό͔ͫͨͼ͙ͺ͜;ͤ͜ ͙ͦͤ͊͘͟ύ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ˾ˤ˨Φ 

нΦ ˭ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͻ͔͊ͪ͊ͭͪͯ͟ ͨͦͪͯ΄͔ͤΈ ͍͔ͣͦͤͤ͡Ύ ͎͔͙ͦͦͨ͒͡;ͤ͊ ͪͦ͋ͦͭ͊ 
͍ ˿̊ ͍͙ͨͦͤͤ͊ ͍͙͙ͨͪͦͦ͒ͭͫΎ ͤ͊͒ ͍ͣͦͤͦ-͍͔ͣͦͤͤ͡Ί͍ͦΌ ͙͔ͫͫͭͣͦΌ ͍ ͼͦͣͯ͜͡Φ 
̂ͪ͊ͻ͍ͦͯΌ;͙ ͔ͫͨͼ͙ͺͯ͜͟ ͙ͫͭͪͯͭͯͪ͟ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͨͦͪͯ΄͔ͤͤΎ ͙ͨͪ ͍͚ͪͦͯͣͦ͘͜ 
͍͒ͫͭ͊ͦͫͭ͜͜͡ ό͙͔͔ͫͫͭͣͤ ͔͍͙͔ͤ͒ͦͪͦͤͤͤ͘Ύ ͍͔ͣͦͤͤ͡Ύ ͎ͪͤͦͦ͘͜ ͍ͪͤ͜Ύύ ͤ͊ 
ͦ͗ͤͦͣͯ͟ ͎͔͙ͦͦͨ͒͡;ͤͦͣ ͯ͊ͤ͘Ύͭͭ͜ ͍ͫͭ͊͡ΎͭΈͫΎ ͍͊͒͊ͤͤ͘Ύ ͔ͦͪ͟͟ͼ͜͝ ͨͦͪͯ΄͔ͤΈ 
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ͯͫ͜ͻ ͔͍ͦͣͨͦͤͤͭ͟͜ ͍ͣͦͤͦ-͍͔ͣͦͤͤ͡Ί͍ͦ͝ ͙͔͙ͫͫͭͣΥ ͺ͎ͦͤͦͦ͜͡;͎ͤͦͦΣ ͔͙ͫ͟͡;͎ͤͦͦΣ 
͎͙ͪ͊ͣ͊ͭ;͎ͤͦͦΣ ͣͦͪͺ͎ͦͦ͜͡;͎ͤͦͦΣ ͙͙ͫͤͭ͊ͫ͟;͎ͤͦͦΣ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ ͭ͊ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͙͙͙͒ͭͤΦ  

˿͍ͭͦͫͦͤͦ ͼ͜Ί͝ ͔ͫͨͼ͙ͺ͜;ͤͦ͝ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍;͙͔ͭ͜͡-͎͔͙ͦͦͨ͒͡ ͍͙ͨͦͤͤ͜ 
;ͭͦ͜͟ ͙ͤ͊ͭ͘ Ύͫͤ͟͜͜  ͚͟͜͡Έͫͤ͟͜͜ ͙͙ͨͦ͊ͤ͘͟͟ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͔͍ͦͣͨͦͤͤͭ͟͜ ͍ͣͦͤͦ-
͍͔ͣͦͤͤ͡Ί͍ͦ͝ ͙͔͙ͫͫͭͣ ͙ͨͪ ͍ͤͦͪͣͦ͊ͤͦͣͯ ͍͙ͪͦͭͯ͘͟Σ ͫͭͪͯͭͯͪͯ͟ ͙͔͙ͫͫͭͣͤͻ 
͔͍͙͔ͤ͒ͦͪͦͤͤ͘Έ ͍͔ͣͦͤͤ͡Ύ ͙ͨͪ ͊ͤͦͣ͊͜͡Ύͻ ͍͙ͪͦͭͯ͘͟Σ ͍͔ͣͦͤͤ͡Ί͍͙͚ ͎͔͔ͦͤͭͦͤ͘ 
ͭ͊ ͙͙ͫͣͨͭͦͣ͊ͭͯ͟ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͙͎͔͔͒ͦͤͭͦͤͯ͘͘Φ 

оΦ ̂ ͨͪͦͼ͔ͫ͜ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ˿̊ ͍͙͍͊͗ͦ͡ ͍͙͐ͪͯͤͭͯ͊ͭͫΎ ͤ͊ ͙ͨͪͤ-
ͼ͙ͨ͜ ͔͎ͨͦͭ͊ͨͤͦͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͪͦͯͣͦ͘ͻ ͚͒͜ ό˽Φ ̒ Φ ˥ ͊͡Έ͔ͨͪͤ͜Σ ˨Φ x Φ ˩ ͡Έͦͤͤ͟͜Σ 
˻Φ ˻ Φ ˶ ͔ͦͤͭΈΊ͍Σ ˬΦ ˽ ͔͊͗͜ ͭ͊ ͤ͜ΦύΦ ͔̇ ͔ͤͦ͋ͻ͒ͤͦ͜Σ ΅ͦ͋ ͍͒͜ ͤ͊ͦ;ͤͦ-͎ͦ͋ͪ͊ͤͦͦ͘ ͭ͊ 
ͤ͊ͦ;ͤͦ-͚͍͎͒ͦͦͦ͜ ͙͍ͭͨ͜ ͙͔ͣͫͤͤ͡ΎΣ Ύ͟͜ Ί ͒ͦͣͤͯ͜Ό;͙͙ͣ ͯ ˾ˤ˨Σ ͔ͨͦͭ͊ͨͤͦ ͔͔͚͙ͨͪͭ 
͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͒͜͝ ͯ ͍ͤͯͭͪ͜΄ͤΈͦͣͯ ͨ͊ͤ͜͡ ό͍͔ͪ͋͊͡Έͤͦ-͎ͦ͜͡;͙͚ͤ ͙ͭͨ ͙͔ͣͫͤͤ͡ΎύΦ  

˾Φ ˱ Φ ˶ ͊͊͡Ί͍͊ ͨͪͦͨͦͤͯΊ ͭ͊͟͜ ͔ ͙ͭ͊ͨ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͚͒͜: 
1) ͣ͊ ͔ͭͪ͊͊͘͜͜͡ͼ͜Ύ ͚͒͜ ͘ ͦͨͦͪͦΌ ͤ͊ ͒ͦͨͦͣ͗ͤ͜͜ ͙͊ͫͦ͋͘ ό͔͔͍ͨͪ͊͗ͤͦ 

ͤ͊ͦ;ͤ͜Σ ͨͦ ͙͍ͣͦ͗ͦͫͭ͜͡ ͘ ͦͨͦͪͦΌ ͤ͊ ͍ͫ͜ ͊ͤ͊͊ͭͦͪͤ͘͜͜͡ ͙͔͙ͫͫͭͣ ͙͙͙͒ͭͤύΦ ˹͊ 
ͼΈͦͣͯ ͔ͭ͊ͨ͜ ͙͙͒ͭͤ͊ ͍͍ͦͦͦ͒͊͜͡Ί ͍ͣͦͤͦ-͍͔ͣͦͤͤ͡Ί͍͙͙ͣ ͔ͦͨͪ͊ͼ͜Ύ͙ͣΥ 
͍͙ͤ͊͘;͔ͤͤΎͣΣ ͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜ΊΌ ͍͍ͯ͘͟͜ ͤ͊ ͙͍ͣͦ͗͜͡ ͒ͦͨͦͣ͗ͤ͜͜ ͙͊ͫͦ͋͘Φ 

2) ͍͙ ͦͤ͊ͤͤ͟Ύ ͒͜͝  ͍ ͍͔ͣͦͤͤ͡Ί͍ͦͣͯ ͨ͊ͤ͜͡Φ ˹͊ ͼΈͦͣͯ ͔ͭ͊ͨ͜ ͙͙͒ͭͤ͊ 
͍͍ͦͦͦ͒͊͜͡Ί ͍͔ͣͦͤͤ͡Ί͍͙͙ͣ ͔ͦͨͪ͊ͼ͜Ύ͙ͣ ͤ͊ ͍ͦͫͤͦ͜ ͫͯ͡ͻ͍͎ͦͦͦ ͭ͊ 
͔͔͙ͤͫͭͭ͟͜;͎ͤͦͦ ͨ͒͐ͪͯͤͭ͜ΎΣ ͔͋͘ ͙ͦͨͦͪ ͤ͊ ͒ͦͨͦͣ͗ͤ͜͜ ͙͊ͫͦ͋͘Φ 

3) ͍͙ ͦͤ͊ͤͤ͟Ύ ͒͜͝ ͯ ͍ͤͯͭͪ͜΄ͤΈͦͣͯ ͨ͊ͤ͜͡Φ ˹͊ ͼΈͦͣͯ ͔ͭ͊ͨ͜ ͙͙͒ͭͤ͊ 
͚͒ͫͤ͘͜ΌΊ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͚͒͜ ͔͋͘ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ  ͜ ͍͔ͣͦͤͤ͡Ί͍͙ͻ 
ͦͨͦͪΣ ͊͘ ͯΎ͍ͦΌΦ 

̂ ͎͔͙ͦͦͨ͒͡;͚ͤ͜ ͪͦ͋ͦͭ͜ ͘ ˾ˤ˨ ͔ͤͦ͋ͻ͙͚͒ͤ͜ ͍͙͚ͨͦͫͭͯͨͦΣ ͍͙͚ͨͦͫ͒ͦͤ͜͡ 
ͨ͒͜ͻ͒͜ ͍͒͜ ͎ͦ͒ͤͦͦ ͔ͭ͊ͨͯ ͒ͦ ͤ͜΄͎ͦͦΣ ΅ͦ ͍ͨͦΩΎ͊ͤͦ͘ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͝ͻ 
͙͔ͣͫͤͤ͡Ί͍ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

пΦ ˻͙͍ͫͦ͋ͦͫͭ͡Ύ͙ͣ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ˿̊ Ί ͙ͣ͊ͫͣ͊͟͡Έ͔ͤ 
͊ͯ͘͡;͔ͤͤΎ ͍͊ͤ͊͊ͭͦͪ͘͜͜͡Σ ͊ͭͯ͊͊͘͟͜͡ͼ͜Ύ ͍͒͜;͍ͯͭͭ͜ ͪͤͦ͘͜͝ ͣͦ͒͊͡Έͤͦͫͭ͜Σ ͊ ͭ͊ͦ͗͟ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͣ͊ͫͣ͊͟͡Έͤͦ͝ ͭ͊ ͪͤͦͣ͊ͤͭͤͦ͘͜͜͝ ͤ͊ͦ;ͤͦͫͭ͜Φ ;͙͔̂ͭ͜͡-͎͔͙ͦͦͨ͒͡ 
͍͙ͨͦͤͤ͜ ;ͭͦ͜͟ ͙ͤ͊ͭ͘ ͔͙ͣͭͦ͒ͯ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͊ͦ;ͤͦͫͭ͜ ͍ ͪ ͦ͋ͦͭ͜ ͘ ˾ˤ˨Φ 

рΦ ˨͙ͺ͔͔ͪͤͼ͚͍͙͚ͦ͊ͤ͜ ͨ͜ ͒ͻ͒͜ ͯ ͎͔ͦͦͦͪ͟͟͡ͼ͚͚ͤ͜͜ ͪͦ͋ͦͭ͜Σ Ύ͙͚͟ 
͔͔ͨͪ͒͋͊;͊Ί ͨͦ͒͜͡ ͯ;͍ͤ͜Σ ͍ͤ͊ͭ͜Έ  ͔ͯͣ͗͊ͻ ͎ͦ͒ͤͦͦ ͊ͫͯ͟͡Σ ͤ͊ ˱ ͭ͊ ˱˱ ͍͔͒͒ͤͤ͜͜͜͡ ͜Σ 
͍͍͒ͨͦ͒ͤͦ͜͜Σ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͯͪ͊ͻ͍ͯ͊ͤͤΎ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͙΅ͦ͝ ͔͍͍ͤͪͦͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͙ͨͫͻ͜;͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͙͙͙͒ͭͤΣ ͝͝ ͨͪ͊ͼ͔͒͊ͭͤͫͭ͘͜ΈΣ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
ͣͦͭͦͪ ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͍͔ͪͤ͜Έ ͔ͤͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͍͔ͣͦͤͤ͡Ύ ͭͦ΅Φͦ ̇Ύ 
͔ͫͨͼ͙ͺ͜;ͤ͊ ͙͍ͦͫͦ͋ͫͭ͜͡Έ ͚͔͒ͫͤͤͤ͘͜Ύ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ˿̊ ͔͔ͨͪ͒͋͊;͊Ί 
͔ͫͨͼ͙ͺͯ͜͟ ͔͍ͦͣͨͭͯ͊ͤͤ͟͟͡Ύ ͎ͪͯͨ  ͎ͨ͒ͪͯͨ͜͜ ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ ͊ͤ͘ΎͭΈ ͍ ͍ͯͣͦ͊ͻ 
͊ͫͤͦ͟͡-ͯͪͦ;ͤͦ͝ ͙͔͙ͫͫͭͣΦ ̒͟΅ͦ ͨ͒͜ ;͊ͫ ͙ͪͦ͋ͦͭ ͘ ͒ͭ͜Έ͙ͣ ͔͋͘ ͨͦͪͯ΄͔ͤΈ 
͔ͦͣͨͭ͊͟͟͡ͼ͜Ύ ͎ͪͯͨ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͊͘ ͍ͣͦͤͦ-͍͔ͣͦͤͤ͡Ί͍ͦΌ ͦͤ͊ͦ͘͟Ό 
ό͎͔͙ͦͦͨ͒͡;͙ͤͣ ͍͙͍ͫͤͦͦͣ͟ύΣ ͭͦ ͍ ͪͦ͋ͦͭ͜ ͘ ˾ˤ˨, ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͯͪ ͊ͻ͍ͦͯΊͭΈͫΎ 
͍͔ͪͤ͜Έ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͊ ͍͔͗ ͨͦͭͣ͜ ͍͔ͣͦͤͤ͡Ί͍͊ ͙͙ͫͣͨͭͦͣ͊ͭ͊͟Φ 
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сΦ ˴͔ͦͪ͟ͼ͜Ό ͨͦͪͯ΄͔ͤΈ ͍͔ͣͦͤͤ͡Ύ ό͙͍ͦͫͦ͋ͦ͡ ͍͍͙͍ͯͦͣͦͯ͘͟ύ ͨͦͭͪ͋ͤͦ͜ 
ͨͦΊ͍͙͒ͤͯ͊ͭ ͘͜ ͎͊͊͘͡Έ͙ͤͣ ͙ͣͦͭͦͪͤͣ ͍͙ͪͦͭͦͣ͘͟  ͜ ͔͔͍ͨͪ͊͗ͤͦ ͒ͪ͋ͤͦ͜Ό 
͙ͣͦͭͦͪͦ͟Ό ͨ͊͡Έͼ͍͜ ͭ͊ ͙͔͚ͫͭ͟ ͪͯ͟Φ ̂ͪ͊ͻ͍ͦͯΌ;͙ ΅͜͡Έ͙͚ͤ ͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟ ͣ͗͜ 
͍͙ͪͦͭͦͣ͘͟ ͒ͪ͋ͤͦ͜͝ ͭ͊ ͙͊ͪͭͯ͟͡Ύͼ͚ͤͦ͜͝ ͙͙ͣͦͭͦͪ͟ ό͊͘ ˸Φ ˸ Φ ˴ ͦ͡Έͼ͍ͦͦΌύΣ  ͯ
͎͔͙ͦͦͨ͒͡;ͤ͜ ͊ͤ͘ΎͭͭΎΣ ͙͍ͦͫͦ͋ͦ͡ ͎͍ͨ͒ͦͭͦ͜;͎ͦͦ ς н ͍͊ͫ͟͜͡Σ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͟͡Ό;͙͊ͭ 
͍͍͙ͨͪ͊Σ ͍͊͒͊ͤͤ͘ΎΣ ͔͔͔͙ͣͤͭ͡ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙͙ͪͭͣ͜͟Φ 

тΦ ˭ͣͫͭ͜ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍͙͔ͨͦͤͤ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͎ͨͪͦͪ͊ͣ͜ ͘ 
͍ͤ͊;͊ͤͤΎ ͎͙ͪ͊ͣͦͭΣ ͍͙͍;͔ͤͤΎ ͪ͒ͤͦ͜͝ ͍͙ͣͦΦ ̂ ͨͪͦͼ͔ͫ͜ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͔ͦͪ͟͟ͼ͜Ύ ͨͦͪͯ΄͔ͤΈ ͍͔ͣͦͤͤ͡ΎΣ ͊ͪͨ͘͟͜͡ΌΌͭΈͫΎ ͍͙ͨͪ͊͡Έͤ͜ 
͍͔ͣͦͤͤ͡Ί͍͜ ͍͙ͤ͊;͙͟Σ ͺͦͪͣͯΊͭΈͫΎ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͔ͪͤ͜Έ ͍͊ͫͦ͘ΊͤͤΎ ͍͙ͣͦΦ 
˿ͺ͍ͦͪͣͦ͊ͤͫͭ͜Έ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͍ͪͤ͜Ύ ͍ͦͦ͒ͤͤ͜͡Ύ ͍ͣͦͦΌ Ί ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͍ͯͣͦͦΌ 
͒͡Ύ ͍͙͍;͔ͤͤΎ ͍͙ͣͦͤͻ Ύ͍͙΅  ͜ ͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͤ͊ͤͤ͘Ύ͙ͣ 
͍ͨͪͦͣͦͯΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͎͔͙ͦͦͨ͒͡;ͤ͊ ͪͦ͋ͦͭ͊ ͍͙ͨͦͤͤ͊ ͎͍͙ͦͭͯ͊ͭ ͔͚͒ͭ͜ ͒ͦ 
͍͊ͫͦ͘ΊͤͤΎ ͎͙ͨͪͦͪ͊ͣ ͘ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΦ ͔͚̇ ͺ͊ͭ͟ ͯ͘ ͍ͣͦ͡ΌΊ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 
͍͙ͨ͊ͤͯ͊ͭ͡ ͣͫͭ͘͜ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ˿̊ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͎͍͙ͨͪͦͪ͊ͣͦͻ 
͍͙͎ͣͦ ͘ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦ ͍ ͒͊ͤͦͣͯ ͊ͫ͟͜͡Φ ˽͙ͪ ͼΈͦͣͯ ͼ͜͜͡  ͚ ͍͊͒͊ͤͤ͘Ύ 
͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ό͙ͨͪ͊ͭ͟;͔ͤ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͍ͣͦͦΌύ ͤ͜΄͜Σ ͤ͗͜ ͔ͣͭ͊ ͭ͊ 
͍͊͒͊ͤͤ͘Ύ ͍ͯͪͦ͟͜ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦ ό͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ  ͚͊ ͤ͊͘͜͡ ͍͙ͣͦͤͻ Ύ͍͙΅ύΦ 

уΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͙ͭͣΣ ΅ͦ ͫͺ͍ͦͪͣͦ͊ͤ͜ ͍ͯͣͦͤͦ-͔ͪͺ͔ͭͦͪͤ͟͜͡ ͍͘ΩΎ͙͘͟ ͯ ˾ˤ˨ 
͔͒ͯ͗ ͔͍͙͍ͦͤͫͪ͊ͭͤ͟͜Σ ͫͭ͊͜͡Σ ͣͤ͘͜ΌΌͭΈͫΎ ͘ ͭͪͯ͒ͤͦ΅͙͊ͣΣ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙͒ͦͫͭΈ ΅͜͡Έ-
ͤ ͍ͦ ͒ͨͪ͊͜ͼΈ͍͍͙ͦͯ͊ͭ ͔͙ͭ͊ͨ ͔͊ͪͨͤͤ͘͟͜͡Ύ ͍͙ͨͪ͊͡Έ͙ͤͻ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͍͙ͤ͊;ͦ͟Φ 

фΦ ͔̆͊ͪ͊ͭͪͤͦ͟Ό ͒͡Ύ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ˿̊ Ί ͊͟ͼ͔ͤͭͯ͊ͼ͜Ύ ͤ͊ 
͍͔ͨͦͭͦͪͤͤΎ ͎͔͙ͦͦͨ͒͡;͙ͤͻ ͍͍ͨͪ͊Σ ͔͊͡ ͘ ͍͟͡Ό;͔ͤͤΎͣ ͔͔͔͍ͣͤͭ͜͡ ͍͙͙ͤͦͤ͘ ͊͘ 
ͣͫͭͦͣ͘͜  ͊͘͜ ͺͦͪͣͦΌΦ ͔̇ ͯ͘ ͍͔͔ͣͦͤ͡ ͫ͊͋ͫͭ͟͜͡Ό ͙͊ͣ͊͘͟͡Έͤͦ͝ ͺͯͤ͟ͼ͜͝ ͙ͦͪ͟Σ 
ͭͪͯ͒ͤͦ΅͙͊ͣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͤͦͻ ͍ͯͣͦͤͦ-͔ͪͺ͔͙ͭͦͪͤ͟͡ͻ ͍͘ΩΎ͍͘͟͜Σ ͝ͻ 
ͻͪͯͨͫͭ͟͜ΌΣ ΄͍͙͙͒ͣ͟ ͎͊ͫ͊ͤͤ͘Ύͣ ͔͋͘ ͒ͦͫͭ͊ͭͤΈ͎ͦͦ ͔ͨ͒ͪͨͤͤ͜͟͜͡ΎΦ 

млΦ ˭͍͊ͫͦΊͤ͜ ͍ ͎͔͙ͦͦͨ͒͡;ͤͦͣͯ ͔͊͋ͤͭ͟͜͜ ͍͙ͨͪ͊͡Έͤ͜ ͍͔ͣͦͤͤ͡Ί͍͜ ͍͙ͤ͊;͙͟ 
ͯ ˾ˤ˨ ͙ͤ͊͘͟ΌͭΈ ͍ ͤ͜΄͙ͻ ͙ͫͭͯ͊ͼ͜ΎͻΣ ͤ͊ ͤ͜΄ͦͣͯ ͍͔ͣͦͤͤ͡Ί͍ͦͣͯ ͔ͣ͊ͭͪ͊͜͜͡Φ ̂ 
͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ ͔͒ͯ͗ ͍͙͍͊͗ͦ͡ ͙͙͊ͪͨͭ͘͟͜ ͍͙ͨͪ͊͡Έͤ͜ ͍͔ͣͦͤͤ͡Ί͍͜ ͍͙ͤ͊;͙͟  ͍
͙ͪͤ͘͜ͻ ͙ͫͭͯ͊ͼ͜Ύͻ ό͎͒͊ͦ͜͡ ͘ ͯ;ͤΎ͙ͣΣ ͙͙͒ͦͪͦͫͣ͡Σ ͍ͪͦͣͦ͊͘ ͨͦ ͔͔ͭ͡ͺͦͤͯΣ 
͔͔ͨͪ͊͘͟ ͨͪͦ;͙͎ͭ͊ͤͦͦΣ ͚͙͚ͫ͊ͣͦͫͭͤ͜ ͔͔ͨͪ͊͘͟ ͭͦ΅ͦ). 

ммΦ ̂ͪ͊ͻ͍ͦͯΌ;͙ ΄͍͙͒ͯ͟ ͍ͭͦͣ͡Ό͍͊ͤͫͭ͜ΈΣ ͫͻ͙͡Έͤͫͭ͜Έ ͒ͦ ͦͻ͎ͦͪͦͤͤͦͦ 
͎͊Έ͍ͣͯ͊ͤͤ͡Ύ ˾ˤ˨Σ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙ͨͪͦͦ͒ͭ ;͊ͫͭͯ ͣͤͯ͘͜ ͍͙͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ 
͔͔͙ͨͪͣ͊ͤͤ͟Ύ ͙͙͙͒ͭͤ ͘ ͦ͒ͤ͜Ί͝ ͺ͙ͦͪͣ ͙ͪͦ͋ͦͭ ͤ͊ ͤ͜΄ͯΦ 

мнΦ ˿͔ͨͼ͙ͺͦ͜͟Ό ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ͯ ˿̊ Ί ;͔ͭ͜͟ ͍͒ͦͯ͊ͤͤ͘Ύ ͍͊͒͊ͤ͘Έ 
ͭ͊ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ˾ˤ˨ 
ͯ͘ ͍ͣͦ͡ΌΊ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͎ͨͦͫͭͯͨͦͦͦ ͔ͯͫ͊͒ͤͤͤ͟͡Ύ ͍͊͒͊ͤ͘Έ ͭ͊ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦ 
͔ͣ͊ͭͪ͊ͯ͜͡Σ ͋ͯ͒Έ-Ύ͔͟ ͍͊͒͊ͤͤ͘Ύ ͍͙͔ͨͦͤͤ ͙͋ͯͭ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͔͔ͪͦ͊͒ͤ͘͟͡ ͤ͊ 
ͨͪͦͫͭ͜ ͍ͫ͊͒ͦ͟͜͡Φ ˻͔͒ͤ  ͚ ͔ͭ ͔ͫ͊ͣ ͍͊͒͊ͤͤ͘Ύ ͍͙ͦͤͯ͟ΊͭΈͫΎ ͫͨͦ;͊ͭͯ͟ ͤ͊ 
ͨͪͦͫͭͦͣͯ ͍͔ͣͦͤͤ͡Ί͍ͦͣͯ ͔ͣ͊ͭͪ͊͜͜͡Σ ͨͦͭͣ͜ ς ͤ͊ ͋͜͡Έ΄ ͫ͊͒ͤͦͣͯ͟͡Φ 
͔̂ͫ͊͒ͤͤͤ͟͡Ύ ͍͊͒͊ͤͤ͘ΎΣ ͍͍͔͔͒ͤͤΎ ͋͜͡Έ΄ ͍͎͊͗ͦͦ͟ ͍͊͒͊ͤͤ͘Ύ ͔͔ͨͪ͒͋͊;͊ΊͭΈͫΎ 
ͫͨͦ;͊ͭͯ͟ ͤ͊ ͨͪͦͫͭͦͣͯ ͍͔ͣͦͤͤ͡Ί͍ͦͣͯ ͔ͣ͊ͭͪ͊͜͜͡Φ ˻͒ͤͦ;͔͊ͫͤ ͔ͯͫ͊͒ͤͤͤ͟͡Ύ 
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͍͊͒͊ͤͤ͘Ύ ͭ͊ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͔͙͍ͤͣͦ͗ͦͫͭ͜͡ ͚͎ͦͦ 
͍͙ͦͤ͊ͤͤ͟Ύ ˾ˤ˨Φ 

моΦ ˽͒͜ ;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ ͎͔͙ͦͦͨ͒͡;͙ͤͻ ͊ͤ͘ΎͭΈ ͔ͤͦ͋ͻ͒ͤͦ͜ ;͔ͭ͜͟ 
ͪͦͯͣͤͤ͘͜Ύ ͙͙͒ͭͤͦΌ ͔͙ͣͭ ͊ͤ͘ΎͭͭΎΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ ͼ͜͜͡ ͊ͤ͘ΎͭͭΎ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ 
͍͙͔͊͒ͤ͟͜͡ ˾ˤ˨ ͙͒ͦͫͭΈ ͔ͦͤͪͭͤͦ͟͟Σ ͍ ͚͒ͦͫͭͯͨͤ͜ ͺͦͪͣ͜Φ 

мпΦ ˨͡Ύ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍͊ͫͦ͘ΊͤͤΎ ͍͙ͨͪ͊͡Έ͙ͤͻ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͍͙ͤ͊;ͦ͟ 
˾ˤ˨ ͔ͤͦ͋ͻ͙͚͒ͤ͜ ͔͍͙͚ͨͤΣ ͔ͤ ͔͒ͯ͗ ΄͍͙͙͚͒͟ ͔ͭͣͨ ͙ͪͦ͋ͦͭΦ 

мрΦ ˿͒͜͡ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͯ ˾ˤ˨ ͔͔ͤͭͪͫ͜ ͒ͦ ͍͙͍͔ͨͪ͊ͤͤ͡Ύ ͍͔ͣͦͤͤ͡ΎΣ 
͍͙͍͙ͨ͊ͭ͡ ͤ͊ ͚͎ͦͦ ͔ͣͦͼ͚ͤͯ͜ ͫͺ͔ͪͯΦ  

мсΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͙ͭͣΣ ΅ͦ ͨͦͪͯ΄͔ͤͤΎ ͍͔ͣͦͤͤ͡Ύ ͯ ˾ˤ˨ ͣ͊ΌͭΈ ͚͙͚ͫͭ͜͟ 
ͻ͔͊ͪ͊ͭͪ͟Σ ͎͔͙ͦͦͨ͒͡;ͤ͊ ͪͦ͋ͦͭ͊ ͍ ˿̊ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍ ͋͜͡Έ΄ ͙͍ͭͪ͊͜͡ ͔͙ͭͪͣͤ͜Σ 
ͤ͗͜ ͪͦ͋ͦͭ͊ ͘ ͒ͭ͜Έ͙ͣ ͔͋͘ ͨͦͪͯ΄͔ͤΈ ͯ ͍͙ͪͦͭͯ͘͟Φ 

мтΦ ˹͔ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜Έ ͦͤͭͪͦ͟͡ΌΣ ͫ͊͋ͫͭ͟͜͡Έ ͍ͦ͡Έ͍͙ͦͻ ͨͪͦͼ͔͍ͫ͜ ͯ ˾ˤ˨ 
ͯ͘ ͍ͣͦ͡ΌΊ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͎ͭͫͤͦͦ͜ ͍͘ΩΎͯ͘͟ ͙ͪͦ͋ͦͭ ͎͔ͦͦͨ͒͊͡Σ ͍;͙͔ͭ͡ΎΣ 
͍͙ͻ͍͔ͦ͊ͭ͡Ύ  ͚͋͊ͭΈ͍͟͜Φ ˽ͦͭͪ͋ͤͦ͜ ͭ͊͟ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͨͪͦͼ͔ͫ  ͯ˿̊Σ 
΅ͦ͋ ͔ͤ ͭ͜͡Έ͙͟ ͤ͊ ͎͔͙ͦͦͨ͒͡;͙ͤͻ ͊ͤ͘ΎͭͭΎͻΣ ͔͊͡ ͚ ͯ ͊ͫ͟͜͡ ͭ͊ ͙͚ͨͦ͊͊ͫͤ͘͟͡ ;͊ͫ 
͚͒ͫͤ͘͜Ό͍͙͊ͫ͡Ύ ͔͊ͪͨͤͤ͘͟͜͡Ύ ͍͙ͨͪ͊͡Έ͙ͤͻ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͍͙ͤ͊;ͦ͟Σ ͦͤͭͪͦ͟͡Έ  ͜
͎͒ͦͨͦͣͦ͊ ͔͎͎͍ͨ͒͊ͦ͜ ͭ͊ ͋͊ͭΈ͍͟͜Σ ͔ͦͪ͟͟ͼ͜Ύ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͨͦͪͯ΄͔ͤΈΦ  

муΦ ˶͎͔ͦͦͨ͒ ͍͙͔ͨͦͤͤ ͍͙͙ͨͪͦͦ͒ͭ ͪͦ͋ͦͭͯ ͍ ͭͫͤͦͣͯ͜ ͍͘ΩΎͯ͘͟ ͘ ͔͙ͣ͒;͙ͤͣ 
͔ͨͪͫͦͤ͊ͦͣ͡Σ ΅ͦ͋ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͔͙͚ͦͣͨͫͤ͟͟͡ ͔͙ͣ͒ͦ͟-͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͨ͒͜ͻ͒͜ ͒ͦ 
͔ͯͫͯͤͤͤΎ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͨͦͪͯ΄͔ͤΈ  ͜ ͍͙͙ͨͪͦͦ͒ͭ ͔ͦͪ͟͟ͼ͜Ό ͍͔ͣͦͤͤ͡Ί͍ͦ͝ 
͎ͨ͊ͭͦͦ͜͡͝ ͤ͊ ͙ͫͨͪΎ͙͍ͭͦͣͯ͡ ͺͦͤ͜Φ ˹͙͊ͨͪ͊͒͟͡Σ ͊ͤ͘ΎͭͭΎ ͘ ͔ͯͫͯͤͤͤΎ ͊͊ͤͤ͘͟͝Ύ 
͋ͯ͒ͯͭΈ ͋͜͡Έ΄ ͔ͺ͔͙͍ͭͤ͟͜Σ Ύ͟΅ͦ ͍͙ͦͤ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͤ͊ ͺͦͤ͜ ͔ͪͦͫ͊͋ͤͤ͘͡͡Ύ 
ͨͫ͜͡Ύ ͍͙͍͗͊ͤͤΎ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͔͙͔͍ͣ͒͊ͣͤͭ͟͜Φ ˭ ͊ͤ͊Ύ͍ͤͦͫͭ͜ ͚͍͊ͦ͘͝ ͙͍͋ͯ͒ͦͫͭ͘͜͡ 
͍ͤ͊ͭ͜Έ ͪͦ͋ͦͭ͊ ͤ͊͒ ͍͙ͯ͊ͣ͘͟ ͔͋ͯ͒ ͋͜͡Έ΄ ͔ͺ͔͙͍ͭͤ͊͟Σ Ύ͟΅ͦ ͍ͦͤ͊ ͍͙ͨͪͦͦ͒ͭΈͫΎ 
ͤ͊ ͭ͜͡ ͚͙͍͊ͫͨͦͦ͘͟͜͡͝ ͔ͭͪ͊ͨ͜͝Φ 

мфΦ ˶͎͔ͦͦͨ͒ ˿̊ ͙ͨͪ ͔͔͙͍ͨͪͫͨͭͤͦͣͯ͟ ͍ͨ͊ͤͯ͊ͤͤ͜͡Σ ͍ͪ͊ͻ͍ͦͯΌ;͙ 
͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͯ;͊ͫͭ͜ ͍ ͎͔͙ͦͦͨ͒͡;͚ͤ͜ ͪͦ͋ͦͭ͜ ͘ ͒ͭ͜Έ͙ͣ ͍;͙͔͍ͭ͜͡Σ ͍͙ͻ͍͔͍ͦ͊ͭ͜͡  ͜
͋͊ͭΈ͍͟͜Σ ͍͙͔ͨͦͤͤ ͙ͨͪ͒͜͡Ύ͙ͭ ͍͔͙ͯ͟͡ ͍͎ͯ͊ͯ ͪͦ͋ͦͭ͜ ͘ ͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͔͙͍ͦͭͦͣ͟͟͡ 
΄͙ͦ͟͡  ͚ ͋͊ͭΈ͙͊ͣ͟ ͘ ͙͍ͨͪͦ͒ͯ ͤ͊͒͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 
͎͔͙ͦͦͨ͒͡;͙ͤͻ ͊ͤ͘ΎͭΈΦ  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͎͔͙ͦͦͨ͒͡;ͤ͊ ͪͦ͋ͦͭ͊  ͔ͯͫͨͼ͊͜͡Έ͚ͤ͜ ΄ͦ͟͜͡ ͣ͊Ί ͍ͫͦΌ 
͔ͫͨͼ͙ͺͯ͜͟Σ Ύ͊͟ ͯ͘ ͍͔ͣͦͤ͊͡ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͍͙΅ͦ͝ ͔͍͍ͤͪͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 
͙ͨͫͻ͎ͦͦ͜͡;͙͙ͤͣ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͯ;͍ͤ͜Σ ͊ ͭ͊ͦ͗͟ ͻ͔͊ͪ͊ͭͪͦͣ͟ ͙͙͙ͫͣͨͭͦͣ͊ͭ͟Σ 
͔ͣͻ͍͊ͤͣ͘͜͜Σ ͙ͫͭͪͯͭͯͪ͟ ͍͔ͣͦͤͤ͡Ί͍͎ͦͦ ͔͒ͺ͔ͭͯ͟Φ ˶͎͔͙ͦͦͨ͒;ͤ͊ ͪͦ͋ͦͭ͊ ͘ ͒ͭ͜Έ͙ͣ 
͘ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͍͙ͨͦͤͤ͊ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͎͍͔ͦͦͤ͡ 
͔ͨͦͦ͗ͤͤ͡Ύ ͨͪͦ ͔ͭΣ ΅ͦ ͍ ͫͭͪͯͭͯͪ͟͜ ͔͒ͺ͔ͭͯ͟ ͙ͨͪ ͍ͪͦͯͣͦ͘͜ ͚ ͍͒ͫͭ͊ͦͫͭ͜͜͡ 
͔͍͙͙ͨͪͤͤͣ Ί ͨͦͪͯ΄͔ͤͤΎ ͙͔ͣͫͤͤ͡ΎΦ ˤ͒ͦͣͦ͜Σ ΅ͦ ͍͙ͪͦͭͦ͘͟ ͙͔ͣͫͤͤ͡Ύ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔ͨ͊ͪ͊͡͡Έͤͦ ͘ ͍͙ͪͦͭͦͣ͘͟ ͍͔ͣͦͤͤ͡ΎΦ ˤ͍͒ͨͦ͒ͤͦ͜͜Σ ͙͔͙ͫͫͭͣ͊ͭ;ͤ͊Σ 
ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤ͊ ͪͦ͋ͦͭ͊ ͘ ͍͙ͪͦͭͯ͘͟ ͍͔ͣͦͤͤ͡Ύ ͙ͫͨͪΎΊ ͍͙͍ͪͦͭͦ͘͟͜ ͙͔ͣͫͤͤ͡ΎΣ 
͊ ͔ͫ͊ͣ ͍͙ͨͪͦ͒ͤ͜ͻ ͚͎ͦͦ ͨͪͦͼ͔͍ͫ͜Υ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͊ͤ͊ͯ͘͜͡Σ ͙͔ͫͤͭͯ͘Σ ΅ͦ,  ͍ͯͫͦΌ 
;͔͎ͪͯ, ͙ͫͨͪΎΊ ͙͍͊ͭ͊͘͟͜ͼ͜͝ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͨͪͦͼ͔͍ͫ͜  ͯ ͼͦͣͯ͜͡Φ ˭͚͒ͫͤ͜ΌΌ;͙ 
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͎͔͙ͦͦͨ͒͡;ͤͯ ͎͒ͦͨͦͣͦͯΣ ͍͙͍ͨ͊͡Ό;͙ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͫ͜ͻ ͔͍ͦͣͨͦͤͤͭ͟͜ ͍͙ͣͦ 
 ͚͍͔ͣͦͤͤ͡ΎΣ ͙͒ͦͭͪͣͯΌ;͙ͫΈ ͙ͨͪͤͼ͙ͨͯ ζ͍͒͜ ͎ͨͪͦͫͭͦͦ ͒ͦ ͎ͫ͊͒ͤͦͦ͟͡η ͣͦ͗ͤ͊ 
͒ͦͫΎ͎͙ͭ ͙͙͍ͨͦͭͤͦ͘͝ ͙͙͒ͤ͊ͣ͜͟ ͍ ͍͔ͣͦͤͤ͡Ί͍ͦͣͯ ͍͙ͪͦͭͯ͘͟ ͍ͪͦͯͣͦͦ͘ ͍͙͒ͫͭ͊͜͡ͻ 
ͯ;͍ͤ͜ ͯ͗ ͔ ͤ͊ ͍ͪͤ͜͜ ͨͦ;͍͊ͭͦͦ͟͝ ͙͊ͤ͟͡ ͍ͤ͊;͊ͤͤΎΦ 

˩ͺ͔͙͍ͭͤͫͭ͟͜Έ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅͙ͻ Ύ͔͚ͦͫͭ͟ ͚ͣ͊͋ͯͭͤ͜ͻ 
͔ͫͨͼ͍͊ͫͭ͜͜͜͡-͔͒ͺ͔͎͍ͭͦͦ͟͜͡ όͯ;͙͔͍ͭ͜͡-͎͔͍ͦͦͨ͒͜͡ύ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Ό 
͍ͫΈ͎ͦͦ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͊͊͒ͯ͘͟͡ ͍͙ͦͫͭ͜ ͤ͊ ͍ͦͫͤͦ͜ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ  ͜ ͍͙ͤ͊;ͦ͟Σ ͔͔ͨͪͪͦ͋ͦ͟Ό ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ 
͙͒ͫͼ͙ͨͤ͜͡ ͎͊͊͘͡Έͤͦ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͋ͦͯ͟͡ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͫͯ;͙͊ͫͤͻ ͍͙͎ͣͦ ͒ͦ 
͍ͪͤ͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͫͨͼ͊ͫͭ͊͜͜͡-͔͒ͺ͔͎ͭͦͦ͊͟͡Σ ͪͦͪͦ͋ͦ͘͟Ό ͍ͯͪͫ͟͜ ͊͘ 
͍͙͋ͦͪͦͣΣ Ύ͟͜ ͙ͫͨͪΎΌͭΈ ͺ͍ͦͪͣͯ͊ͤͤΌ ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅͙ͻ Ύ͔͚ͦͫͭ͟ ͤ͊ ͍ͦͫͤͦ͜ 
͙͍͙͊ͭͤ͟ͻ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͍ͦͫͭͤ͜͜ͻ ͎ͨͪͦͪ͊ͣ ͭ͊ 
͔ͦͤͭͫͭͤͦ͟͟-ͣͦ͒ͯ͡ Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ ˱͍ͤͤͦ͊ͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ ͺͦͪͣͯΊ Ύͦͫͭ͟͜ 
͚ͣ͊͋ͯͭͤ͜ͻ ͔͒ͺ͔͎͍ͭͦͦ͟͜͡Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͙͍͊ͭͤͦ͟ ͭ͊ ͍ͭͦͪ;ͦ ͙͙͙ͣͫͭ͡  ͚͒͜Ύ͙ͭΣ 
͍͙͍͙ͪͦ͊ͭͫ͘Ύ ͭ͊ ͍͒ ͦͫͦͤ͊͟͡Ό͍͙͊ͭͫΎΦ ˻ͪͣ͟͜ ͼΈ͎ͦͦΣ ͍ͤͤͦ͊͜ͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ 
͍ͫͭͦͪΌΊ ͍͙ͯͣͦΣ ΅ͦ ͤ͊͒͊ΌͭΈ ͔ͫͭͯ͒ͤͭ͊ͣ ͙͍ͣͦ͗ͫͭ͜͡Έ ͚͙͊ͣ͊ͭ͘ ͤ͜͜ͼ͙͍͊ͭͤͯ͜ 
͙ͨͦ͘ͼ͜Ό ͍ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜Σ ͍͊ͫͦ͘Ό͍͙͊ͭ ͍ͤ͊;͊͡Έ͙͚ͤ ͔ͣ͊ͭͪ͊͜͡ ͊ͫͦ͋ͦͣ͘ 
͙͍͎͊ͭͤͦͦ͟ ͎͒͊ͦͯ͜͡Σ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͚͙͚ͫ͊ͣͦͫͭͤ͜ ͍ͭͦͪ;͙͚ ͨͦ΄ͯ͟ ͤ͊ ͍ͦͫͤͦ͜ 
͙͎ͦͫͦ͋ͫͭͦͦ ͍͒ͦͫ͒ͯ͜  ͘ ͦ͒ͤͦ;͙͊ͫͤͣ ͎͋͊͊͘;͔ͤͤΎ ͚ͣ ͎ͦͦΦ 

ˤ͙͍͙ͫͤͦ͟Φ ˨ͦ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ;͙͔͍ͯͭ͜͡-
͎͔͍ͦͦͨ͒͜͡ ͙ͣ ͔ͣͦ͗ͣͦ ͍͔͙͒ͤͫͭ͜Υ ͍͔ͫͭͦͪͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͘ 
ζ͊ͤͯͪ͘Ό͍͊ͤͤΎͣη ͯ ͔͙ͨͪͦ͋ͣ͊ͭͯ͟͡ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͭ͊ ͙ͨͫͻ͎ͦͦ͜͡Σ͝ ΅ͦ 
͍͒ͦͦ͘͡ΎΊ ͺ͍͙ͦͪͣͯ͊ͭ ͼ͔ͤͤͫͤ͜͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝Τ ͍͙ͪͦͭͦ͘͟ ͯ 
͔͍ͫͭͯ͒ͤͭ͜ ς ͚ͣ͊͋ͯͭͤ͜ͻ ͎͔͍ͦͦͨ͒͜͡ ͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ ͔ͨͪͦͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͨ͒͜ ;͊ͫ 
͍͙͍;͔ͤͤΎ ͙͒ͫͼ͙͙ͨͤ͜͡ ͔͔͎ͨͪ͒ͣͭͤͦͦ ͋ͦͯ͟͡Τ ͙ͫͨͪΎͤͤΎ ͍͔ͫͭ͊ͤͦͤͤ͡Ό 
ͣͦͦ͒͗ͤͦ͜͡͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͨ͜͡Έ͙ͤͦͭΤ ͚͍ͤ͊ͦͣͫͭͦ͘ ͘ ͍͙͙ͤͦͣ ͔͒͜Ύ͙ͣ  ͍ͫ ͯ;͙͊ͫͤͻ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ  ͯ ͎͊ͯ͘͜͡ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͙ͫͯͣ͗ͤ͜ͻ ͘͜ ͔ͤΌ 
͎͔͍͙͊ͯ͘͡ͻ ͤ͊ͯ͟Τ ͚͔͒ͫͤͤͤ͘͜Ύ ͙ͪͦͪͦ͋͘͟  ͚ ͍͊ͨͪͦ͋ͯ͊ͤͤΎ ͍͙ͤͦͻ ͺͦͪͣ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͍͙ͤ͊ͯͦ͟ͻΣ ͍ͤ͊;͊͡Έ͙ͤͻ  ͨ͜ ͙ͪ͊ͭ͟;͙ͤͻ ͊͘ͻ͍ͦ͒͜Φ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˣͦͪΎ͟ ˻Φ ˤΦ ˨ͦ ͙ͨͭ͊ͤͤΎ ͎͔͙ͦͦͨ͒͡;ͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͒ͭ͜Έ͙ͣ ͘ ͨͦͪͯ΄͔ͤͤΎ͙ͣ 

͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ κ ˻Φ ˤΦ ˣͦͪΎ͟ κκ ˹͍͙͚͊ͯͦ͟ ;͙͊ͫͦͨͫ ˹˽̂ ͔ͣͤ͜͜ 
˸Φ ˽ Φ ˨ ͎͍ͪ͊ͦͣ͊ͤͦ͊Φ ˿͔ͪ͜Ύ мф ˴͔ͦͪ͟ͼ͚ͤ͊͜ ͔͎͎ͨ͒͊ͦ͊͜͟ ͭ͊ ͔ͫͨͼ͊͜͡Έͤ͊ ͙ͨͫͻ͎ͦͦ͜͡Ύ Υ ͋͘Φ 
͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΈΦ ς ˴ ͙͍͝ Υ ˹˽̂ ͔ͣͤ͜͜ ˸Φ ˽Φ ˨ ͎͍ͪ͊ͦͣ͊ͤͦ͊Σ нлмпΦ ς Ѕ нтΦ ς C. 31ς37. 

2. ˤͫͭͯͨ ͒ͦ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜Υ ˶͎͔ͦͦͨ͒͜Ύ ώ͔́ͫͭ͟ϐ Υ ͍ͤ͊;Φ ͙ͨͦͫ͋ͤ͜͟ κ ˱Φ ˸Φ ˻͔ͣ͡Έ;͔ͤͦ͟Σ 
ˤΦ ʕ Φ ́͊ͪ͊ͫͯͤΣ ˶Φ ˻Φ ͔͍͙̅͒ͦͪͦ;Φ ς ˴ ͔͔ͪͣͤ;ͯ͟ Υ ͙͙̆ͪͫͭΎͤͫΈ͊͟ ˭ͦͪΎΣ нлммΦ ς пмс ͫΦ 

3. ˶͔͍͊͊͊͡ ˾Φ ˮΦ ˶͎͔͙ͦͦͨ͒;͔ͫ͊͟Ύ ͪ͊͋ͦͭ͊ ͍ ͔ͦͪͪ͟͟ͼ͙ͦͤͤ·ͻ ͊ͫͫ͊͟͡ : ͔ͣ ͭͦ͒Φ 
͙͔ͨͦͫͦ͋ ͒͡Ύ ͯ;͙͔ͭ͡Ύ-͎͔ͦͦͨ͒͊͡ κ ˾Φ ˮΦ ˶͔͍͊͊͊͡Φ ς ˸Φ Υ ˥͙ͯͣ͊ͤͭΦ ͙͒͘Φ ͼ͔ͤͭͪ ˤ˶ˢ˨˻˿Σ 
2001. ς ннп ͫΦ 

4. ˽͊ͻ͍ͦͣͦ͊ ˹Φ ˥Φ ˿͙͔ͫͭͣͤͫͭ͜Έ Ύ͟ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͊ ͍ͦͫͤͦ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍;͙͔ͭ͡Ύ-͎͔ͦͦͨ͒͊͡ κ ˹Φ ˥Φ ˽͊ͻ͍ͦͣͦ͊ κκ ˹͍͙͚͊ͯͦ͟ ;͙͊ͫͦͨͫ ˹˽̂ ͔ͣͤ͜͜ ˸Φ ˽Φ ˨ ͎͍ͪ͊ͦͣ͊ͤͦ͊Φ 
˿͔ͪ͜Ύ мф ˴͔ͦͪ͟ͼ͚ͤ͊͜ ͔͎͎ͨ͒͊ͦ͊͜͟ ͭ͊ ͔ͫͨͼ͊͜͡Έͤ͊ ͙ͨͫͻ͎ͦͦ͜͡Ύ Υ ͋͘Φ ͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΈΦ ς ˴͙͍͝ Υ 
˹˽̂ ͔ͣͤ͜͜ ˸Φ ˽Φ ˨ ͎͍ͪ͊ͦͣ͊ͤͦ͊Σ нлммΦ ς Ѕ муΦ ς C. 192ς196. 
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˾˩˭̑˸˩ 
ˣͦͪΎ͟ ˻Φ ˤΦ ˽ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͎͍ͨͦ͒ͦͭͦ͊͟ ͯ;͙͔͔͚ͭ͡-͎͔͍ͦͦͨ͒ͦ͡ ͟ ͔ͪ͊͋ͦͭ ͫ 

͍͔ͯͣͫͭͤͤͦ ͦͭͫͭ͊͡·͙ͣ ͔͒ͭΈ͙ͣ ͣ͊͒͡΄͔͎ͦ ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘. 
ˤ ͫͭ͊ͭΈ͔ ͪ͊ͫͪ͟·͍͊ΌͭͫΎ ͍ͦͨͪͦͫ· ͙͍ͤͤͦ͊ͼ͙͎ͦͤͤͦͦ ͨͦ͒ͻͦ͒͊ ͟ ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ό 

ͦ͋ͯ;͔͙ͤΎ ͔͍ͫͭͯ͒ͤͭͦ-͔͒ͺ͔͎͍ͭͦͦͦ͟͡ ς ͋ͯ͒ͯ΅͙ͻ ͯ;͙͔͔͚ͭ͡-͎͔͍ͦͦͨ͒ͦ͡Φ ˽ͦͫͦ͟͡Έͯ͟ ͤ͊ 
͍͔͔ͫͦͪͣͤͤͦͣ Ή͔ͭ͊ͨ ͍͙͙ͪ͊ͭ͘Ύ ͦ͋΅͔͍ͫͭ͊ ͊ͭͯ͊͟͡Έͤ·ͣ ͍ͫͭ͊ͤͦΎͭͫΎ ͍ͤͦ·͔ ͨͦ͒ͻͦ͒· ͟ 
ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͙͚ͤ͊ͤ͘Σ ͔͙͚ͯͣͤ ͙ ͍ͤ͊·͍ͦ͟ ͨͦ͒ͪ͊ͫͭ͊Ό΅͔͎ͦ 
͔͙ͨͦͦͤ͟͡ΎΣ ͍ͤͦ·͔ ͨͦ͒ͻͦ͒· ͟ ͙͍͔͙ͤͫͭͼ͙͚ͦͤͤͦ ͙͙͔ͨͦͭ͟͡ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͫͺ͔͔ͪ, 
ͼ͔ ͡Έ ͫͭ͊ͭΈ͙ ς ͪ͊ͫͪ͟·͙͔ͭ ͔ͫͨͼ͙ͺ͙͙͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͋ͯ͒ͯ΅͙ͻ 
ͯ;͙͔͔͚ͭ͡-͎͔͍ͦͦͨ͒ͦ͡ ͟ ͔ͪ͊͋ͦͭ ͫ ͍͔ͯͣͫͭͤͤͦ ͦͭͫͭ͊͡·͙ͣ ͔͒ͭΈ͙ͣ ͣ͊͒͡΄͔͎ͦ 
΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘Φ ˤͦ ͍͔ͪͣΎ ͍͔͔͎ͨͪͦ͒ͤͤͦͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͋·͊͡ ͔͔͔ͦͨͪ͒ͤ͊͡ 
͔ͫͨͼ͙ͺ͙͊͟ ͎͔ͦͦͦͪͪ͟͟͡ͼ͙͚ͦͤͤͦ ͪ͊͋ͦͭ· ͫ ͍͔ͯͣͫͭͤͤͦ ͦͭͫͭ͊͡·͙ͣ ͔͒ͭΈ͙ͣ ͣ͊͒͡΄͔͎ͦ 
΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ ͙ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͺͦͪͣ· ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ύ ͯ;͔͋ͤͦ-
͍͙͔ͦͫͨͭ͊ͭ͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊ ͍ ˤ̂˭-͔Σ ͦͭͦͪ͟·͔Σ ͨͦ ͔͙ͣͤͤΌ ͍͊ͭͦͪ͊Σ ͫͯ΅͔͍͔ͫͭͤͤͦ 
͍͙ͨͦ͡ΎΌͭ ͤ͊ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦͫͭΈ ͦ͋ͯ;͔͙ͤΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔ͫͭͯ͒ͤͭ·-͔͒ͺ͔͎͙ͭͦͦ͟͡Σ ͯ;͙͔ͭ͡Ύ-͎͔ͦͦͨ͒͡·Σ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ 
͎͍ͨͦ͒ͦͭͦ͊͟Σ ͍͔ͯͣͫͭͤͤͦ ͦͭͫͭ͊͡·͔ ͔͙͒ͭ ͣ͊͒͡΄͔͎ͦ ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘Σ 
͎͔ͦͦͦͪ͟͟͡ͼ͙ͦͤͤ͊Ύ ͪ ͊͋ͦͭ͊Σ ͙͔͔ͫͫͭͣͤͦ ͔͍͙͙͔ͤ͒ͦͪ͊ͭ͘ ͔ͪ;͙Σ ͔ͫͨͼ͙͊͡Έͤ͊Ύ ΄ͦ͊͟͡Φ 

SUMMARY 
Boryak O. Professional Training of Teachers-logopedists to Work with Mentally 

Retarded Children of Primary School Age. 
The article covers the question of an innovative approach to the implementation of 

defectology students ς the future teachers-logopedists. Because of the new attitude in 
modern society to the formation of professional knowledge and skills of the younger 
generation, new approaches to investment policy in education are required. 

The purpose of the article is to substantiate the specifics of future teachers- logopedists 
professional training for work with mentally retarded children of primary school age. 

5ǳŜ ǘƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǘƘŜ ǎǇŜŎƛŦƛŎ ŦŜŀǘǳǊŜǎ ƻŦ ŎƻǊǊŜŎǘƛǾŜ ǿƻǊƪ ǿƛǘƘ 
mentally retarded children of primary school age have been determined and innovative 
forms of educational process in higher education establishments have been proposed, which 
may  have the significant affect for the efficiency and effectiveness of training. 

In order to improve the learning process of preparing the teachers to work with 
mentally retarded children the author has investigated and determined the specificity of 
speech-ŎƻǊǊŜŎǘƛǾŜ ǿƻǊƪΩǎ ǎǘŀƎŜǎ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ŘŜŦŜŎǘ ǎǘǊǳŎǘǳǊŜ ƛƴ ƳŜƴǘŀƭ ǊŜǘŀǊŘŀǘƛƻƴΦ  

It is noted that logopedic work in a special school has its own specifics, demanded on 
the peculiarities of higher nervous activity, psychological characteristics of the students, as 
well as the nature of symptoms, mechanisms, patterns of speech defect. Speech therapy 
work with children, who have intellectual violations should take into account that a defect in 
the structure of mental retardation primary caused by thinking impair, as well as the 
development of thinking processes is parallel with the development  of speech. 

Accordingly, systematic, purposeful work on language development promotes 
thinking development and namely its leading processes: synthesis, analysis, which promotes 
activation of cognitive processes in general. Through logopedic therapy, influencing the 
formation of the language and speech components, following the principle ζfrom simple to 
complexη, the positive dynamics in the speech of mentally retarded pupils can be achieved 
even at the primary education level. 

Key words: the students-defectologists, the teachers-logopedists, professional 
training, logocorrectional work, systemic speech underdevelopment, special school.  
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̂˨˴ смрΦунр-053.4:001.895:616.718 
̑Φ ˸Φ ˴ͦͪ͗ 

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  
͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿Φ ˸͔͊͊ͪͤ͊͟͟ 

 

˴˻˾˩˴̇˱̒ ˨˩̅˻˾˸ˢ̇˱˯ ˹ˮˬ˹˱̆ ˴˱˹̇˱ˤ˻˴  
˴ˢ˭˴˻ˤ˻-˱˥˾˻ˤˮ˸ˮ ˭ˢ˿˻ˣˢ˸ˮ 

 

̂ ͫͭ͊ͭͭ͜ ͍͙͍ͫͭ͜͡ΌΊͭΈͫΎ ͍ͤͤͦ͊͜ͼ͚ͤ͊͜ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤ͊͜ ͔͙ͣͭͦ͒͊͟ ͒͡Ύ ͔͚͒ͭ͜ 
ͫͭ͊ͪ΄͎ͦͦ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͘ ͨͦͫͦͫͭͦͨͫͭ͟͜͡ΌΣ ΅  ͦ ͙ͣͫͭͭ͜Έ ;͙͙ͦͭͪ ͔͙ͦͣͨͫ͟͟͡ 
͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ ͘͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍͊ͦͦ͘͟͟-͎͍͙ͪͦ͜ͻ ͙͍ͨͦͫ͋ͤ͜͟͜ 
ζ̉ ͔͔ͪͨ͊΄͊͟η, ζ́ ͙͎ͪΎ;͜ ͙͊ͨ͟͡ηΣ ͙͒ͭΎ;͙ͻ ͔͔͍ͭͪͤ͊͗ͪ͜ ζ˥ ͊ͪͣͦ΄͊͟η, ζ˶ ͯη͟Σ ͎͔͊ͤͭ͡Έ 
ζ˲ ͗͊;ͦ͟ηΣ ͒͡Ύ ͼ͔ͫͨͪ͜͡Ύ͍͎ͣͦ͊ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͔͙ͦͫ͊͋ͤ͡͡ͻ ͣΩΎ͍͙ͦ͘ͻ ͎ͪͯͨ ͭͯͯ͋͊͡ ͚ ͤ͟͜ͼ͍ͦ͜͟ 
ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔͙ͫͭͪͦͭͨͯ ͍͙ͨͪ͊͡Έͤͦ͝ ͻͦ͒Έ͙͋Φ 

˸͔͙ͭͦ͒͊͟ ͍͍͍ͨͪͦ͊͒͗ͯ͊͊ͫ͡Έ  ͍ͯ͒͊ ͔͙ͭ͊ͨΥ ͍ͤ͊;͊͡Έͤͦ-͎͍ͨ͒ͦͭͦ͜;ͦͣΣͯ Ύ͙͚͟ ͙͍͍ͭͪ͊ 
н ͙ͭ͗ͤ͜Σ ͭ͊ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͭͪͤͯΌ;ͦͣΣͯ ΅ͦ ͍͍͍ͨͪͦ͒ͦ͗ͯ͊ͫΎ ͒ͦ ͤ͟͜ͼΎ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤ͊͜ ͔͙ͣͭͦ͒͊͟Σ ͙͒ͭ͜ ͫͭ͊ͪ΄͎ͦͦ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Σ 
͔ͫͨͼ͊͜͡Έͤ͜ ͔͔͙ͭͪͤ͊͗ͪΣ ͨͦͫͦͫͭͦͨͫͭ͟͜͡ΈΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˻ͨͦͪͤͦ-ͪͯͻ͍͙͚ͦ ͊ͨ͊ͪ͊ͭ ό˻˾ˢύ ͡Ό͙͙͒ͤ 
͔͔͊͋ͨ͘͘;ͯΊ ͙ͦͨͭͣ͊͡Έͤ͜ ͍͙ͯͣͦ ͍͊͘Ίͣͦ͒͜͝ ͎ͦͪ͊ͤͣͯ͘͜ ͘͜ ͍ͦͤ͘͜΄ͤͣ͜ 
͔͔͍͙ͫͪ͒ͦ΅͔ͣΦ ́ͦͣͯΣ ͋ͯ͒Έ-Ύ͔͟ ͍͒͜ͻ͙͔ͤͤ͡Ύ ͍ ͔ͨ͊ͪ͊ͣͭͪ͊ͻ ͚͎ͦͦ 
ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͙͔ͤ͗ͤͤ͘Ύ ͪͯͻ͍ͦͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͨͦͪͯ΄͔ͤͤΌ 
ͤͦͪͣ͊͡Έ͙ͤͻ ͍ͯͣͦ ͍͊͘Ίͣͦ͒͜͝ ͎ͦͪ͊ͤͣͯ͘͜ ͘ ͍͙ͤ͊ͦ͟͡΄ͤͣ͜ ͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͜Σ Ύ͟ 
ͤ͊ͫ͒ͦ͜͟͡ ͼΈ͎ͦͦΣ ͒ͦ ͨͦͪͯ΄͔ͤΈ ͍ ͫͭ͊ͤ͜ ͍͒ͦͪͦ͘ΩΎΦ 

̂ ͤ͊΄ ;͊ͫ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͤ͊͘;ͤͦ ͪͦͫ͊͘͡ ͟͜͡Έͫͭ͟͜Έ ͔͚͒ͭ͜ ͘ 
͔͙ͦͪͭͦͨ͒;ͤͦΌ ͎ͨ͊ͭͦͦ͜͡ΊΌΦ ˽ͦͪͯ΄͔ͤͤΎ ͍͙ͨͦͫͭ͊ ͍͙Ύ͍͔ͤͦ͡  ͍ 40 % 
͒ͦ΄͟͜͡Έ͙͍ͤ͟͜Σ сп ҈ ͯ;͍ͤ͜ ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡Σ тл ҈ ͍͙͙͍ͨͯͫͤ͟͟͜ ΄͟͜͡Σ мт % 
͔͚͒ͭ͜ ͣ͊ΌͭΈ ͔͒ͺͦͪͣ͊ͼ͜Ό ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ώнϐΦ  

˽ͦͫͦͫͭͦͨͫͭ͟͜͡Έ ς ͔͒ͺͦͪͣ͊ͼ͜Ύ ͙ͫͭͦͨΣ ΅ͦ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ 
ͫͨͦ͡΅͔ͤͤΎͣ ͝͝ ͔ͫͨͤ͟͜͡Έ. ˭͊ ͙͙͒͊ͤͣ ˢΦ ˶ Φ ˻ ;͔͔ͪ,ͭ ͤ͊ ͨͦͫͦͫͭͦͨͫͭ͟͜͡Έ ͻ͍ͦͪ͜Ί 
͒ͦ п0 % ͔͔ͤ͊ͫͤͤ͡Ύ ͔ͣͤͦ͘͝ ͯ͟͜͡Φ ̂ ˿̊ˢ ͔͒ͺ͔͙ͭ͟ ͙ͫͭͦͨ ͣ͊ΌͭΈ 65 % 
͎͒ͦͪͦͫͦͦ͡ ͔͔ͤ͊ͫͤͤ͡ΎΣ ͍ ˱ͤ͒͜͝ ͭ ͊ ˴͙ͭ͊ ͒͝ ͦ т ҈ ͔͔ͤ͊ͫͤͤ͡Ύ [6]. 

˽ͦͫͦͫͭͦͨͫͭ͟͜͡Έ ς ͚ͤ͊ͨͦ΄͙͔ͪͤ͜΄͙͚ ͍͙͒ ͔͙ͦͪͭͦͨ͒;ͤͦ͝ ͎ͨ͊ͭͦͦ͜͡͝ ͙ͤ͗ͤ͜ͻ 
ͤ͟͜ͼ͍ͦ͜͟ ͯ ͔͚͒ͭ͜ ͙ͪͤ͘͜ͻ ͍͍͙ͦ͜͟ͻ ͎ͪͯͨΦ ˭͊  ͙͙͒͊ͤͣ ˤΦ ˿ Φ ˶ ͔͍ͦͫͦ͝,  ͍ ͦ͗ͤͦ͟͝ 
͍͒͊͒ͼΎͭͦ͝ ͙͙͙͒ͭͤ ͘ ͨͦͫͦͫͭͦͨͫͭ͟͜͡Ό ͍͙͙ͤ͊͟Ί ͙ͫͦͦͭ͟͜͡;ͤ͊ ͻ͍ͦͪͦ͋͊ [6].  

́ͦͣͯ ͙ͯͫ͘͡͡Ύ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͍ͦ͒ͦͪͦ͘;ͦ-ͨͪͦͺ͙͊ͭ͜͟͡;ͤͯ ͭ͊ ͔ͦͪ͟͟ͼ͚ͤͯ͜ 
ͪͦ͋ͦͭͯ ͘ ͒ͭ͜Έ͙ͣ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ς Ί ͙ͦ͒ͤͣ ͘͜ ͍͙͍͙͊͗͡ͻ ͍͊͒͊ͤ͘Έ 
͔͔͔͋ͪ͗ͤͤ͘Ύ ͭ͊ ͣ͘͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡ΎΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̅͊ͻ͍͜ͼ͜ ͪͦͪͤ͘͘͜ΎΌͭΈ ͔ͯͪͦ͒͗ͤͯ ͚ 
ͤ͊͋ͯͭͯ ͨͦͫͦͫͭͦͨͫͭ͟͜͡ΈΦ ͔̂ͪͦ͒͗ͤ͊ ͨͦͫͦͫͭͦͨͫͭ͟͜͡Έ ͍͙͙ͤ͊͟Ί ͍ͤ͊ͫ͒ͦ͜͟͡ 
͎ͨ͊ͭͦͦ͜͡͝ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͯͭͪͦ͋ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͭ ͍͙͊Ύ͍͡ΎΊͭΈͫΎ  ͍11,5 ҈ ͍͙͍ͨ͊͒͟͜Φ 
˹͊͋ͯͭͯ ͨͦͫͦͫͭͦͨͫͭ͟͜͡ΈΣ ͔͊͗ͤͦ͘͡ ͍͒͜ ͔͎ͭͦͦ͜͜͡͝Σ ͨͦ͒͜͡ΎΌͭΈ ͤ͊ ͪ͊ͻ͙ͭ͜;ͤͯΣ 
͍͙ͭͪ͊ͣ͊ͭ;ͤͯΣ ͙ͨ͊ͪ͊ͭ͜͡;ͤͯ ͭ͊ ͙ͫͭ͊ͭ;ͤͯ ώ2; 6; 7; 8]. 

ˤΦ ˻ Φ ̐ ͨ͜ͺ͍͊ͤͦΣ ˤΦ ˸ Φ ˸ ͦ΄͍ͦ͟ ͊ͤ͊͘͘;͊ΌͭΈΣ ΅ͦ ͔͒ͺͦͪͣ͊ͼ͜Ύ ͙ͤ͗ͤ͜ͻ 
ͤ͟͜ͼ͍ͦ͜͟ Ί ͤ͊ͫ͒ͦͣ͜͟͡ ͊͘ͻ͍ͦͪΌ͍͊ͤΈ ͯ ͪ͊ͤͤΈͦͣͯ ͍͜ͼ͜Σ ͍͔͙ͪͦ͒͗ͤͻ ͍͊͒ ͊͋ͦ 
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͙͙͒ͫͨ͊ͫͭ͡;͙ͤͻ ͣͤ͘͜ ͍ͫͭͦͦ͟͜͟͝ ͙͔͙ͫͫͭͣ ͍ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͤ͊͘;͙ͤͻ ͙ͫͭ͊ͭ;͙ͤͻ 
͍͔ͤ͊͊ͤͭ͊͗ͤΈ ώрϐΦ  

˸͔͙͒;ͤ͜ ͨͪ͊ͼ͍͙͙ͤ͜͟ ͊ͤ͊͘͘;͊ΌͭΈΣ ΅ͦ ͨͦͫͦͫͭͦͨͫͭ͟͜͡Έ ͭ͊ͦ͗͟ ͔ͣͦ͗ 
͍͙͙͙ͤ͊ͭ͟ ͍ͤ͊ͫ͒ͦ͜͟͡Υ ͫ͊͋ͦͫͭ͟͜͡ ͣΩΎ͍ͦͦ͘-͍͘ΩΎ͍͎ͦͦͦ͘͟ ͊ͨ͊ͪ͊ͭͯ ͙ͫͭͦͨ ͍ 
͙ͫͦͣ͊ͭ;ͤͦ ͔͙ͦͫ͊͋ͤ͡͡ͻ ͔͚͒ͭ͜Τ ͔͔͍͔ͨͪ͊ͤͭ͊͗ͤͤΎ ͎͍͎ͦͣͦͦͫͭͦͨͤͦͦ͜͟͡ 
͊ͨ͊ͪ͊ͭͯ [8], ͭͪ ͙͍͊ͦ͡͝ ͻͦ͒Έ͙͋ ͍ ͭͫͤͦͣͯ͜ ͊͋ͦ ͍ͯ͘Έͦͣͯ͟ ͍ͯͭͭ͘͜ ώпϐΣ ͙͒ͭΎ;ͦ͝ 
͍͙͘;͙͟ ͻ͙͙ͦ͒ͭΣ ΄͙ͪͦͦ͟ ͍ͪͦͫͭ͊͘͡ΎΌ;͙ ͙ͫͭͦͨ ώтϐ ͭͦ΅ͦΦ 

̐Φ ˿Φ ˤ͜͡Έ;͍ͦͫ͟Έ͙͚͟ ͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ ͋ͯ͒Έ-Ύ͔͟ ͨͦͪͯ΄͔ͤͤΎ ͍͙ͪͦͭͯ͘͟ ͙ͫͭͦͨΣ 
͔͎͙͍ͤ͊ͭͤͦ ͍͙͍ͨ͊͡Ί ͤ͊ ͦͨͦͪͤͯ ͺͯͤ͟ͼ͜Ό ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ͜ ͻͦ͒Έ͋ͯΦ ˨͙͙ͭͤ͊ 
΄͍͙͒΄͔ ͍ͭͦͣ͡ΌΊͭΈͫΎΣ ͨͦͪͯ΄ͯΊͭΈͫΎ ͝͝ ͫ͊ͣͦͨͦ;ͯͭͭΎ ͭ ͊ͨ ͪ͊ͼ͔͒͊ͭͤͫͭ͘͜Έ ώ1]. 

˭͊ ͙͙͒͊ͤͣ ˸Φ ˸ Φ ̐ ͺ͙͔ͣͤͦ͟, ͤ͊ ͺͦͪͣͯ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ͭ͊ͦ͗͟ 
͔͎͙͍ͤ͊ͭͤͦ ͍͙͍ͨ͊͡Ί ͙ͫͤ͒ͪͦͣ ͎͔ͨͪͣͦ͋͜͜͡Έͤͦͫͭ͜Φ ˢ͍ͭͦͪ ͨͪͦͨͦͤͯΊ ͙͔ͫͫͭͣͯ 
͔͍ͭͫͭͯ͊ͤͤΎ ͎ͤͯ;ͦͫͭ͟͜  ͍ ͎ͫͯͦ͋͊͡ͻ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟Σ ͙ͯ͒͟ ͍ͻͦ͒ΎͭΈ ͔͙ͭͫͭ 
ζ˥ ͙͙ͦ͒ͤͤ͟η, ζˬ ͊͋͊͟η, ζʕ ͍͙͚͊ͪͭͦη, ζ˽ ͔ͪ͊ͨͦͪͼΈη ͭ ͦ΅ͦ ώ3]. 

˹͍͊ͯͦ͟ͼ͜ ͊ͤ͊͘͘;͊ΌͭΈΣ ΅ͦ ͨͦͫͦͫͭͦͨͫͭ͟͜͡Έ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͍͙͍ͨ͊͡Ί ͤ͊ 
ͫͭ͊ͤ ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͍͙͎͙͍ͤ͜ ͻ͔ͪ͋ͭ͊Φ ˴͙ͦ͡ ͎ͨͦͪ͜΄ͯΊͭΈͫΎ ͔ͪͫͦͪͤ͊ 
ͺͯͤ͟ͼ͜Ύ ͙ͫͭͦͨΣ ͍͙͊ͭͦͣ͊ͭ;ͤͦ ͋͘͜͡Έ΄ͯΊͭΈͫΎ ͙ͫͭ͊ͭ;͔ͤ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͤ͊ 
ͻͪ ͔͔͋ͭΣ ͜ ͙ͨͪ ͔ͤ͒ͦͫͭ͊ͭͤΈͦͣͯ ͭͦͤͯͫ͜ ͍͙ͦͫͤͦͤͻ ͣΩΎ͍͙ͦ͘ͻ ͎ͪͯͨ ͭͯͯ͋͊͡Σ 
͍͙͙ͤ͊͟ΌͭΈ ͺͯͤ͟ͼͦͤ͊͜͡Έͤ͜ ͭ͊ ͫͭͪͯͭͯͪͤ͟͜ ͨͦͪͯ΄͔ͤͤΎ ͺ͙ͦͪͣ ͻ͔ͪ͋ͭ͊Σ ͎ͪͯ͒ͤͦ͝ 
͙ͭ͟͜͟͡ ͚ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ώн; 3; 4].  

̑Φ ˸ Φ ʕ ͙ͻ͡ΎΊ͍Σ ˱Φ ˿ Φ ˴ ͙͍ͪ͊ͫͦ͊͟ ͎ͤ͊ͦͦ͡΄ͯΌͭΈΣ ΅ͦ ͨͪͦͺ͙͊ͭ͊͜͟͟͡ ͨͦͫͦͫ͟͡-
ͭͦͨͦͫͭ͜ ͨͦ͡Ύ͎͊Ί, ͔͔ͤ͊ͫ͊ͣͨͪ͒, ͯ ͍͙ͨͪ͊͡Έ͚ͤ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͨͪͦͼ͔ͫͯ ͺ͙͘͜;͎ͤͦͦ 
͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ ͔͔ͨͪ͒͋͊;͊Ί ͣ͘͜ͼ͔ͤͤͤΎ ͍ͫΈ͎ͦͦ ͣΩΎ͍ͦͦ͘-͍͘ΩΎͦ͘;͎ͤͦͦ ͊ͨ͊ͪ͊ͭͯΣ 
͙͍ͦͫͦ͋ͦ͡ ͎ͦͣͦ͜͟͡  ͫͭͦͨ͜Τ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͪ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍ͯͭͭ͘ΎΤ ͤͦͪͣ͊͊͘͜͡ͼ͜͝ 
͔͙ͪ͗ͣͯ ͙ͫͭ͊ͭ;͎ͤͦͦ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͤ͊ ͻ͔͔ͪ͋ͭ ͜ ͙ͤ͗ͤ͜ ͤ͟͜ͼ͍͙͜͟Τ ͍͟͡Ό;͔ͤͤ͜ 
͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ ͯ ͊ͤ͘ΎͭͭΎ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ˶̅˴Σ ͎ͨͪͦͯ͡Ύ͙ͤ͟ ͭͦ΅ͦ ώнϐΦ 

˭͍͊͗͊Ό;͙ ͤ͊ ͊ͤ͊͘͘;͔͔ͤΣ ͍͙͍͙͊͗ͣ͡ ͯ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦͣͯ͜ ͨͪͦͼ͔ͫ͜ ͔͚͒ͭ͜ 
͘͜ ͔͒ͺͦͪͣ͊ͼ͜ΊΌ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ Ί ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔͎ͭͦͦ͜͜͡͝ ͨͦͪͯ΄͔ͤΈ  ͨͦ͜΄ͯ͟ 
͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔͙ͤͫͭ͊ͤ͒͊ͪͭͤͻ ͍͊ͫͦ͋͘͜ ͒͡Ύ ͝ͻ ͔ͺ͔͙͍ͭͤͦ͟͝ ͔ͦͪ͟͟ͼ͜͝Φ  

˸͔ͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͙͙ͪͦͪͦ͋ͭ͘ ͭ͊ ͔͔͍͙͙ͨͪͪͭ͜ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͔͙͙ͣͭͦ͒͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͊ͦͦ͘͟͟-͎͍͙ͪͦ͜ͻ ͔͔͍ͭͪͤ͊͗ͪ͜ ͒͡Ύ 
͔͚͒ͭ͜ ͫͭ͊ͪ΄͎ͦͦ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͘ ͨͦͫͦͫͭͦͨͫͭ͟͜͡ΌΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ό͊ͤ͊͘͜͡  ͚͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍ͤ͊ͯͦͦ͟-
͔͙ͣͭͦ͒;͙ͤͻ ͔͔͒͗ͪ͡ύΤ ͔͙ͣͨͪ͜;ͤ͜ ό͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΣ ͋ͪ͘͜ ͔͙͊ͤ͊ͣͤͫͭ;͙ͤͻ 
͙͒͊ͤͻΣ ͔͋ͫ͒͊͜Σ ͙͍ͦͨͭͯ͊ͤͤΎΣ ͔ͣͭͦ͒ ͍͙͍;͔ͤͤΎ ͍ͨͪͦ͒ͯͭ͟͜ ͒͜Ύ͡Έͤͦͫͭ͜ 
όͫͦͣ͊ͭͦͫͦͨ͟͜ΎΣ ͔ͫͦͣ͊ͭͦͣͭͪ͜ΎΣ ͔͍ͭͫͭͯ͊ͤͤΎ ͪͯͻ͍͙ͦͻ Ύ͔͚ͦͫͭ͟ ͭͦ΅ͦύΣ 
͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͔͔͙͔ͫͨͪͣͤͭ͟Τ ͙͙ͫͭ͊ͭͫͭ;ͤ͜ ό͟͜͡Έ͙͚ͫͤ͟͜  ͜ Ύ͙͚ͫͤ͟͜ ͊ͤ͊͘͜͡ 
͔͙ͦ͒ͪ͗͊ͤͻ ͙͒͊ͤͻ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͙͙ͫͭ͊ͭͫͭ;ͤ͊ ͦ͋ͪͦ͋͊͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ 
͔ͣͭͦ͒ͯ ͔͔ͫͪ͒ͤ͜ͻ ͍͔͙͡;͙ͤύΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͍͙ͨͪͦͦ͒ͦͫ͡Ύ  ͍͙ͭͪ ͔͙ͭ͊ͨ 
ͨͪͦͭΎ͎ͦͣ нлмп ͪͦͯ͟ ͤ͊ ͋͊͘͜ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ 
ό˿˨˹˭ύ ͣΦ ˿͙ͯͣ Ѕ 20 ζ˽ ͦͫͣ͜΄͊͟η ͒ ͡Ύ ͔͚͒ͭ͜ ͘͜ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͺͯͤ͟ͼ͚͜ ˻˾ˢΦ 
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ˣͯͦ͡ ͫͺ͍ͦͪͣͦ͊ͤͦ ͍͒͜ ͦ͒ͤͦͪ͒ͤ͜͜ ͊͘ ͍ͦͣ͜͟  ͎͒͊ͤͦͦͣ͘͜͜ ͎͙ͪͯͨ ͔͚͒ͭ͜Υ 
͍ͦͫͤͦͤ͊ ͎ͪͯͨ͊ ό˻˥ύ ͭ͊ ͎ͪͯͨ͊ ͍ͨͦͪͤ͜ΎͤͤΎ ό˥˽ύ ͟͜͡Έͫͭ͟͜Ό ͨͦ мл ͔͚͒ͭ͜ ͯ ͚ͦ͗ͤ͟͜ 
͎ͪͯͨ͜Φ ˨ͦ ˻˥ ͍ͻ͙͙ͦ͒͡ п ͙͙͒ͭͤ͜ όпл ҈ύ ͘ ͫͨͦ͜͡΅͔ͤͦΌ ͫͭͦͨͦΌΣ п ͙͙͙͒ͭͤ όпл %) 
͘ ͨͦͫͦ͟͡-͍͊͡Έ͎ͯͫͤͦΌ ͫͭͦͨͦΌ ͭ͊ н ͙͙͙͒ͭͤ όнл ҈ύ ͘ ͨͦͫͦ͟͡-͍͊ͪͯͫͤͦΌ ͫͭͦͨͦΌΦ 

̂ ˥˽ ͤ͊ͪ͊ͻ͍͍ͦͯ͊ͦͫ͡Ύ р ͔͚͒ͭ͜ όрл ҈ύ ͘ ͫͨͦ͜͡΅͔ͤͦΌ ͫͭͦͨͦΌ ͭ ͊н ͙͙͙͒ͭͤ 
(20 ҈ύ ͘ ͨͦͫͦ͟͡-͍͊͡Έ͎ͯͫͤͦΌ ͫͭͦͨͦΌ ͭ͊ о ͙͙͙͒ͭͤ όол ҈ύ ͘ ͨͦͫͦ͟͡-͍͊ͪͯͫͤͦΌ 
ͫͭͦͨͦΌΦ ˨͙ͭ͜ ͼ͜Ί͝ ͎͙ͪͯͨ ͚͙͊ͣ͊ͫ͘͡Ύ ͊͘ ͎͊͊͘͡ΈͤͦΌ ͎ͨͪͦͪ͊ͣͦΌ ͘ ͺ͙͘͜;͎ͤͦͦ 
͍͙ͻ͍ͦ͊ͤͤΎΣ Ύ͊͟ ͔͔ͨͪ͒͋͊;͊͊͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ ͍͊ͫͦ͋͘͜ ͺ͙͘͜;͎ͤͦͦ 
͍͙ͻ͍ͦ͊ͤͤΎΣ ͊ ͭ͊ͦ͗͟ ͊ͤ͘ΎͭΈ ͘͜ ˶̅˴ ͒͡Ύ ͔ͦͪ͟͟ͼ͜͝ ˻˾ˢΦ  

˨͡Ύ ͔͚͒ͭ͜ ˻˥ ͋ͯ͊͡ ͔ͪͦͪͦ͋ͤ͊͘͡ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤ͊͜ ͔͙ͣͭͦ͒͊͟ ͘ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͊ͫͦ͋͘͜ ͍͊ͭͦͪͫΈͦ͟͝ ͍ͦ͒ͦͪͦ͘;-͔ͦͦͪ͟͟ͼ͚ͤͦ͜͝ ͔ͭͻ͎ͤͦͦ͜͡͝ ό˻˴́ύ 
ζx ͎͙ͦ͊ͭͪηΣ Ύ͊͟ ͍͟͡Ό;͊͊͡ п ͔͙ͦͣͨͫ͟͟͡ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊Υ ζ˥ ͙ͣͤ͊ͫͭ͊͜͟ 
͙͎ͭͪΎͭη, ζ˲ ͗͊;ͦ͟-͍͙ͣ͊ͤ͒ͪͤ͜͟η, ζ˽ ͍͙ͦͭͦ͊ͪ΄͚ͯ ͘͜ ;͔͔ͪͨ͊΄ͦ͟Όη ͭ͊ 
ζ˴ ͔ͦͣͨͫ͟͡ ͙͍͙ͫͦ͡ͻ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍͙ͨͪ͊ ͘͜ ͔ͫͨͼ͊͜͡Έ͙͙ͤͣ ͙͒ͭΎ;͙͙ͣ 
͔͔͙ͭͪͤ͊͗ͪ͊ͣ α˽ ͔͒͊͡Έέ, α˴ ͙ͤ͡έ, α˥ ͊ͪͣͦ΄͟έ͊ ͭ͊ α˶ͯέ͟η.  

˭͍͊ͨͪͦͨͦͤͦ͊ͤ͊ ͔͙ͣͭͦ͒͊͟ ͍͙ͪ͜΄͍ͯ͊͊͡ ͭ͊͟͜ ͍͊͒͊ͤͤ͘ΎΥ ͔ͦͪ͟͟ͼ͜Ύ ͺ͙ͦͪͣ 
͔ͫͨͤ͟͜͡Έ ͙ͫͭͦͨΣ ͍͙ͪͦͭͦ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͍͙ͦͫͤͦͤͻ ͣΩΎ͍͙ͦ͘ͻ ͎ͪͯͨ 
ͭͯͯ͋͊͡ ͭ͊ ͤ͟͜ͼ͍ͦ͜͟Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔͙ͫͭͪͦͭͨͯ ͍͙ͨͪ͊͡Έͤͦ͝ ͻͦ͒Έ͙͋ ͚ ͍͙ͨͦͫͭ͊Φ 
˨͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͙ͤ͊͘;͔͙ͤͻ ͍͊͒͊ͤ͘ΈΣ ͔͙ͦͣͨͫ͟͟͡ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ ͙͋ͯ͡ 
͍͟͡Ό;͔ͤ͜ ͍ ͭ͊͟͜ ͺ͙ͦͪͣ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΥ ͍ͪ͊ͤͦͯ͟ ͎͙ͣͤ͊ͫͭͯ͜͟Σ 
͎ͨͪͦͯ͡Ύ͙ͤ͟Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͯ ͔ͦͪ͟͟ͼ͚ͤͯ͜ ͪͦ͋ͦͭͯΣ ͚ͫ͊ͣͦͫͭͤͯ͜ ͪͯͻ͍ͦͯ 
͒͜Ύ͡Έͤͫͭ͜ΈΣ ͊ͤ͘ΎͭͭΎ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ˶̅˴Φ 

˸͔͙ͭͦ͒͊͟ ͍͍͍ͨͪͦ͊͒͗ͯ͊͊ͫ͡Έ ͯ ͍͒͊ ͔͙ͭ͊ͨΥ ͍ͤ͊;͊͡Έͤͦ-͎ͨ͒ͦ͜ ͍ͭͦ;ͦͣͯΣ 
Ύ͙͚͟ ͙͍͍ͭͪ͊ н ͙ͭ͗ͤ͜Σ ͭ͊ ͔ͦͪ͟͟ͼ͚ͤͦ͜-͔ͭͪͤͯΌ;ͦͣͯΣ ΅ͦ ͍͍͍ͨͪͦ͒ͦ͗ͯ͊ͫΎ ͒ͦ 
ͤ͟͜ͼΎ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

˴͍͊ͦͦ͘͟-͎͍ͪͦ͜͜ ͔͙ͦͣͨͫ͟͟͡ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ ͙͙ͣͫͭ͜͡ ͍͍͙ͨͪ͊ ͘ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͙ͨͦͪͦͦͤͦ͡ͻ ͍͙ͪͯ͊͟;ͦ͟ ς ζͭ ͙͎ͪΎ;͜ ͙͊ͨ͟͡ηΣ ͙͒ͭΎ;͙ͻ ͎͔͊ͤͭ͡Έ 
ζ˲ ͗͊;ͦ͟η ͭ ͊ ͙ͨͦͫ͋ͤ͊͜͟ ζ̉ ͔͔ͪͨ͊΄͟η͊Σ Ύ͙͚͟ ͙͒ͭ͜ ͙͍͙ͯͭͪͣͯ͊͡ ͤ͊ ͎͍ͦͦ͜͡Φ 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ ͘͜ ͍͙ͨͦͪͦͦͤͦ͡ͻ 
͔͔͍ͭͪͤ͊͗ͪ͜ ζ˽ ͔͒͊͡Έη, ζ˴ ͙ͤ͡η, ζ˥ ͊ͪͣͦ΄͊͟η ͭ ͊ ͎͍ͯͣͦͦ-͍͎ͨͦͪͦͦͤͦͦͦ͡ 
͔͔ͫͨ͊ͤ͒ͪ͊ ζ˶ ͯη͟ ͤ͊͒͊ͦ͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦ ͍͙͍͙ͨ͊ͭ͡ ͤ͊ 
͔ͦͫ͊͋ͤ͜͡͡ ͣΩΎ͍ͦ͘͜ ͎͙ͪͯͨ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟Φ 

̂ͪ ͊ͻ͍ͦͯΌ;͙ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͙ͨͪ ͍͚͊ͪͯͫͤ͜ ͔͒ͺͦͪͣ͊ͼ͜͝ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ͭ͊ 
ͨͦͫͦ͟͡-͍͚͊ͪͯͫͤ͜ ͔͒ͺͦͪͣ͊ͼ͜͝ ͙ͫͭͦͨΣ ͺͦͪͣͯΊͭΈͫΎ ͙͔͊ͫͣͭͪ͜Ύ ͣΩΎ͍͎ͦͦͦ͘ ͭͦͤͯͫͯΣ 
͙ͦ͟͡ ͭͦͤͯͫ ͙͍͙ͨͪ͒ͤ͜ͻ ͣΩΎ͍͘͜ ͔͎ͫͭͤ͊  ͚͎͙ͦͣ͜͟͡ ͔͔͍͙ͨͪ΅ͯΊ ͭͦͤͯͫ ͍͍͙͒͒ͤ͜͜ͻ 
ͣΩΎ͍͘͜Φ ˨͙ͭ͜ ͘ ͒͊ͤͦΌ ͎ͨ͊ͭͦͦ͜͡ΊΌ ͍͙͍͙ͦͤͯ͊͟͡ ͍͍͙ͨͪ͊ ͘ ͎͍ͯͣͦͦ-͍͙ͨͦͪͦͦͤͦͣ͡ 
͔͔ͫͨ͊ͤ͒ͪͦͣ ζ˶ ͯη͟ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͣΩΎ͍͘͜Σ ΅ͦ ͍͍͒ͦ͒͜ΎͭΈ ͔͎ͫͭͤͦΦ ̂ ͍͙ͻ͒ͤͦͣͯ͜ 
͔ͨͦͦ͗ͤͤ͜͡ ό͍Φ ͨΦύ ͔͗͊͡;͙ ͤ͊ ͍ͨͪ͊ͦͣͯ ό͍ͦͣͯ͜͡ύ ͋ͦͼ͜ ͍͙ͦͤ ͍͍͙͙͒ͦ͒͜͡ ͙ͤ͗ͤΌ 
ͤ͟͜ͼ͍ͯ͜͟ ͍ ͋͜͟ ͘͜ ͨͦ͒ͦ͊ͤͤ͡Ύͣ ͦͨͦͪͯ ͎͍͎ͯͣͦͦͦ ͙͊ͣͦͪͭ͊ͭͦͪ͊͘Σ ΅ͦ 
͙ͨͪͪͨ͟͜͡Ό͍͍͊ͫΎ ͒ ͎͙ͦͦͣ͜͟͡Φ ́͊ͦ͗͟ ͯ ͍Φ ͨΦ ͙ͫ͒Ύ;͙ ͍͙͍͙ͦͤͯ͊͟͡ ͍͔͔ͪͦ͒ͤͤ͘Ύ 
͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟  ͯ ͙ͫͭͦͪͦͤΣ ͪͦͭ͘Ύ͎ͯΌ;͙ ͔͔ͫͨ͊ͤ͒ͪ ζ˶ ͯη͟Φ ˨͙͚͊ͤ ͍͙͒ 
͙͎ͦͪͯ͟Ό;͙ͻ ͙͍͙ͫͦ͡ͻ ͍͍ͨͪ͊ ͙ͫͨͪΎ͍ ͍͍͔ͯͪͤͦ͊͗ͤͤ͜Ό ͣΩΎ͍͎ͦͦͦ͘ ͭͦͤͯͫͯ 
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͍͍͙͒͒ͤ͜͜ͻ  ͙͍͙ͨͪ͒ͤ͜͜ͻ ͣΩΎ͍͘͜ ͔͎ͫͭͤ͊Σ ΅ͦ ͍ͨͦͫͭͯͨͦͦ ͙ͫͨͪΎͦ͡ ͔ͦͪ͟͟ͼ͜͝ ͙ͤ͗ͤΈͦ͝ 
ͤ͟͜ͼ͍͙͜͟ ͭ͊ ͙ͫͭͦͨΦ  

˽͙ͪ ͍͊͡Έ͎͚ͯͫͤ͜ ͔͒ͺͦͪͣ͊ͼ͜͝ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟Σ ͍͙ͤ͊ͨ͊͟Σ ͙͍ͨͪ͒ͤ͜͜ ͣΩΎ͙͘ 
͔͎ͫͭͤ͊ ͭ͊ ͎͙ͦͣ͜͟͡ ͙͋ͯ͡ ͪͦͭ͘Ύ͎ͤͯͭ͜ ͭ ͊ͤ͊͘ͻ͙͙ͦ͒ͫ͡Ύ ͍ ͔ͣͤ΄ͦͣͯ ͭͦͤͯͫ͜Σ ͤ͗͜ 
͍͍͒͒ͤ͜͜͜ ͣΩΎ͙͘Σ ͭͦͣͯ ͔͙ͣͭͦ͒͊͟ ͍͟͡Ό;͊͊͡ ͙͍ͫͦ͜͡ ͙͎ͦͪͯ͟Ό;͜ ͍͍͙ͨͪ͊ ͘ 
͍͙ͨͦͪͦͦͤͦͣ͡ ͔͔ͭͪͤ͊͗ͪͦͣ ζ˥ ͊ͪͣͦ΄͊͟ηΦ ˨͙ͭ͜ ͯ ͍Φ ͨΦ ͙ͫ͒Ύ;͙ ͊͋ͦ ͔͗͊͡;͙ ͤ͊ 
͙ͫͨͤ͜Σ ͙͍͙ͯͭͪͣͯ͊͡ ͔͔ͭͪͤ͊͗ͪ ͊͘ ͔ͫͨͼ͊͜͡Έͤͯ ͔ͨͭ͡Ό-ͪͯ;ͯ͟ ͣ͗͜ ͙͙ͦͤͤͣ͟͜͡ 
͎͙ͫͯͦ͋͊ͣ͡ ͭ͊ ͍͙͍͙ͦͤͯ͊͟͡ ͚͎ͦͦ ͙ͫͭͫ͊ͤͤ͟ΎΣ ͙ͭ͊ͣ͟ ;͙ͤͦͣ ͋͘͜͡Έ΄ͯΌ;͙ ͭͦͤͯͫ 
͔͙ͦͫ͊͋ͤ͡͡ͻ ͙͍͙ͨͪ͒ͤ͜ͻ ͣΩΎ͍͘͜ ͔͎ͫͭͤ͊Σ ΅ͦ ͤ͊͒͊ͦ͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͼ͔ͫͨͪ͜͡Ύ-
͍ͣͦ͊ͤͦ ͍͙͍͙ͨ͊ͭ͡ ͤ͊ ͔ͦͪ͟͟ͼ͜Ό ͺ͙ͦͪͣ ͙ͤ͗ͤΈͦ͝ ͤ͟͜ͼ͍͙͜͟ ͭ͊ ͙ͫͭͦͨΦ  

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͒ͭΎ;͎ͦͦ ͍͎ͨͦͪͦͦͤͦͦͦ͡ ͔͔ͭͪͤ͊͗ͪ͊ ζ˽ ͔͒͊͡Έη ͤ͊͒͊ͦ͡ 
͙͍ͣͦ͗ͫͭ͜͡Έ ͙͒ͺ͔͔ͪͤͼ͚͍͎ͦ͊ͤͦͦ͜ ͍͙͍͙ͨ͊ͭ͡ ͤ͊ ͣΩΎ͙͘ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͭ͊ 
͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͪ͊͟Ό ͙ͫͭͦͨΣ ΅ͦ ͔͙͍ͤͣͦ͗ͦ͡ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͤ͊ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ 
͔͔ͭͪͤ͊͗ͪ͊ͻ. ˨͙ͭ͜ ͦ͒Ύ͎͙͊͡ ͔͔ͭͪͤ͊͗ͪ ͤ͊ ͫͭͦͨͯ ͚ ͔͊͗ͤͦ͘͡ ͍͒͜ ͺ͙ͦͪͣ 
ͨͦͫͦͫͭͦͨͦͫͭ͟͜͡ ͍͙͍͙ͦͤͯ͊͟͡ ͙ͤ͊ͭͫ͊ͤͤ͟Ύ ͫͭͦͨͦΌ ͤ͊Υ ͍ͤͯͭͪ͜΄͚ͤ͜ ͚ͪ͊͟ 
͔͔ͭͪͤ͊͗ͪ͊ ς ͙ͨͪ ͨͦͫͦ͟͡-͍͚͊ͪͯͫͤ͜ ͺͦͪͣ͜ ͙ͫͭͦͨΣ ͤ͊ ͍ͦͤ͘͜΄͚ͤ͜ ͚ͪ͊͟ ς ͙ͨͪ 
ͨͦͫͦ͟͡-͍͊͡Έ͎͚ͯͫͤ͜ ͔͒ͺͦͪͣ͊ͼ͜͝ ͙ͫͭͦͨΦ ˨͙͚͊ͤ ͍͙͒ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ 
ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦ ͍͙͍͍ͨ͊͡ ͤ͊ ͙͔͙ͫͣͭͪ;͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͣΩΎ͍͘͜ ͍ͪͦͭ͊ͭͦͪ͜ ͙ͫͭͦͨΦ 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͒ͭΎ;͙ͻ ͔͔͍ͭͪͤ͊͗ͪ͜ ζ˽ ͔͒͊͡Έη, ζ˴ ͙ͤ͡η, ζ˥ ͊ͪͣͦ΄͊͟η ͭ͊ 
͔͔ͫͨ͊ͤ͒ͪ͊ ζ˶ ͯη͟ ͙ͫͨͪΎͦ͡ ͭ͊ͦ͗͟ ͙͍ͣͦͭ͊ͼ͜͝ ͔͚͒ͭ͜ ͒ͦ ͙͔͙ͫͫͭͣ͊ͭ;͎ͤͦͦ 
͍͙ͦͤ͊ͤͤ͟Ύ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍͍ͨͪ͊ ͜ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦͣͯ ͝ͻ ͨ͒͋ͦͪͯ͜ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ 
ͤ͟͜͜͡;͙ͤͻ ͨͪͦΎ͍͍͜ ͍͙ͤ͊͘;͔͎ͤͦͦ ͎͒͊ͤͦͯ͘͜Φ  

˽͒͜ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍ͨͪ͊ ͔ͦͣͨͫͯ͟͟͡ ζ˥ ͙ͣͤ͊ͫͭ͊͜͟ ͙͎ͭͪΎͭη ͭ͊ ζ˲ ͗͊;ͦ͟-
͍͙ͣ͊ͤ͒ͪͤ͜͟η ͍ͦͫͤͦͤͯ ͍͎ͯ͊ͯ ͫͨͪΎ͍͍͙ͣͦͯ͊͡ ͤ͊ ͎͚͙͚͊ͪͣͦͤͤ͜ ͍͙ͪͦͭͦ͘͟ ͯͫ͜ͻ 
ͪͯͻ͍͙ͦͻ Ύ͔͚ͦͫͭ͟Σ ΅ͦ ͨͦͪ͊͟΅͍ͯ͊ͦ͡ ͎͊͊͘͡Έͤͯ ͨͪ͊ͼ͔͒͊ͭͤͫͭ͘͜ΈΦ ˨͙ͭ͜ ͍͙ͣͭͯ͊͜͜͡ 
ͪͯͻ͙ ͙͎ͭͪΎͭΥ ζͨ ͍͙͊͊͡͡η ͍ ͔ͦͪ͘͜Σ ͎͙͙ͨͪͦͤ͊͡ ͙ͫͨͤͯΣ ͣ͘͜ͼͤΌΌ;͙ ͎͙ͪͦͤ͊͘;͜ 
ͭͯͯ͋͊͡Τ ͚΄͙͡ ͨͦ ͫ͒ͯ͜͡ ͍ ͯͨͦͪ͜ ͔͗͊͡;͙ ͎͍ͤͯ͘͜΄͙ͫΈΣ ͍͙͍ͪͦ͊͘Ό;͙ ͣΩΎ͙͘ 
͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯΤ ͎͙ͪ͜͡ ͙͍͙͙͗ͦͭ͟Σ ͔͔ͨͪͣ͜΅ͯΌ;͙ͫΈ ͍ ͯͨͦͪ͜ ͔͗͊͡;͙ ͨͦ͊͒ͯ͘Σ 
΅ͦ ͯͪͨ͟͜͡Ό͍͊ͦ͡ ͣΩΎ͙͘ ͍͔ͪͻͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ͭ͊ ;͔͔͍͎ͪͤͦͦ ͔ͨͪͫͯΤ ͯ ͍Φ ͨΦ ͙ͫ͒Ύ;͙ 
ͨ͡ ͔͙ͫ͊͟͡ ͎͙͙ͤͯͭͣ͘͜ ͙͙ͤ͗ͤͣ͜ ͤ͟͜ͼ͍͙͊ͣ͜͟Σ ͍ͨ͒ͫͭ͊͜͡ΎΌ;͙ ζͭ ͙͎ͪΎ;͜ ͙͊ͨ͟͡η ͣ͗͜ 
͙ͦͤ͊ͣ͟͜͡Σ ΅ͦ ͙ͫͨͪΎͦ͡ ͍͙͍ͪͦͭͦ͘͟͜ ͨ ͙͍͙ͪ͒ͤ͜ͻ ͣΩΎ͍͘͜ ͔͎ͫͭͤ͊ ͭͦ΅ͦΦ 

˨͜ ͙ͭ ͎͚͊ͪͣͦͤͤͦ͜ ͍͙͍͙ͪͦ͊͘͡ ͍ͦͫͤͦͤ͜ ͣΩΎ͙͘ ͭͯͯ͋͊͡ ͭ ͊ ͤ͟͜ͼ͍ͦ͜͟, 
͍͙ͦͤͯ͟Ό;͙ ͍͍͙ͨͪ͊ ͘ ͙͒ͭΎ;͙͙ͣ ͎͔͊ͤͭ͡Ύ͙ͣ ζ˲ ͗͊;ͦ͟ηΥ ͻ͙͙ͦ͒͡  ͍ ͦͤͤ͟͜͡-ͦ
͙ͫͭ͟Έ͍ͦͦͣͯ ͔ͨͦͦ͗ͤͤ͜͡Τ ͯ ͍Φ ͨΦ ͔͗͊͡;͙ ͤ͊ ͙͍͗ͦͭ͜Σ ͍͔͙ͨͦͪͭ͊͡ ͭͯͯ͋͡ ͍ ͙ͫͭͦͪͦͤ 
ζͫ ͭͪͯ΄ͯΌ;͙ ͘ ͎ͦͦ͟͡ ͙ͫͭ͡ΎηΤ ͔͔ͨͪͦ͟;͍͙ͯ͊ͫ͡Ύ ͤ͊ ͙ͫͨͤ͜Τ ͍͙͎͙͙ͤ͊͡ ͙ͫͨͤͯ 
ͫͭͦΎ;͙  ͍͟ ͦͤͤͦ͜͡-͙ͫͭ͟Έ͍ͦͦͣͯ ͔ͨͦͦ͗ͤͤ͜͡ ͭͦ΅ͦΦ  

˨͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔͙ͫͭͪͦͭͨͯ ͍͙ͨͪ͊͡Έͤͦ͝ ͻͦ͒Έ͙͋ ͭ͊ ͍͙ͨͦͫͭ͊ ͙͒ͭ͜Σ 
͙ͯͭͪͣͯΌ;͙ ζ̉ ͔͔ͪͨ͊΄ͯ͟η ͤ͊ ͎͍ͦͦ͜͡Σ ͍͙͍͙ͦͤͯ͊͟͡ ͪͤ͘͜͜ ͍͙͙͒ ͻͦ͒Έ͙͋ όͤ͊ 
ͨΩΎͭ͊ͻΣ ͤ͊ ͤͦͫ͊͟ͻΣ ͘͜ ͔͔ͨͪ͊ͭͦͣ͟ ͘͜ ͨΩΎ͙ͭ ͤ͊ ͤͦͫͦ͟Σ ͘͜ ͙͍͔͔͙͙ͨͪ͒ͤͣ ͙ͫͭͦͨ͊ͣ ͚ 
͎͙͙ͤͯͭͣ͘͜ ͨ͊͡ΈͼΎ͙ͣύΤ ͍͍͙ͨͪ͊ ͤ͊ ͍͍͎ͪͤͦ͊ͯ͜ ͭ͊ ͙ͦͦͪ͒ͤ͊͟ͼ͜ΌΣ ͫͭͦΎ;͙ ͤ͊ ͚ͦ͒ͤ͜ 
ͤͦ͘͜Τ ͔ͨͫ͊ͤͤ͟͡Ύ ͍ ͒ͦͦͤ͜͡ ͨ͒͜ ͎ͤͦͦΌΤ ͣ͊ͻ͍ͦ͜ ͪͯͻ͙ ͍͔ͪͻ͙ͤͣ͜ ͤ͟͜ͼ͍͙͊ͣ͜͟Σ ͘͜ 
͙ͨ͒͒͊ͤͤ͜͟Ύͣ ͭ͊ ͍͙͙͍͋͊ͤͤΎͣ ͣΩΎ;͊ ͭͦ΅ͦΦ 
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˽͒͜ ;͊ͫ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͪͦͪͦ͋ͤͦ͘͡͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͔͙͙ͣͭͦ͒͟ 
͙͍͙͒ͦͭͪͣͯ͊ͫ͡Ύ ͙ͭ͊͟ͻ ͔͙ͣͭͦ͒;͙ͤͻ ͔͔ͪͦͣͤ͒͊͟ͼ͚͜Υ ͦͤͭͪͦ͟͡Ό͍͙͊͡ ͍͙ͨͪ͊͡Έ͔ͤ 
͍͙ͻ͔͒ͤ͜ ͔ͨͦͦ͗ͤͤ͡Ύ ͭͯͯ͋͊͡Σ ͤ͟͜ͼ͍ͦ͜͟ ͜ ͨ͒͋ͦͪ͒͒͜͜ΎΤ ͯͫ͜ ͪͯͻ͙ ͍͙͍͙ͦͤͯ͊͟͡ 
͙͔͙ͫͣͭͪ;ͤͦΤ ͦ͗ͤͯ͟ ͍͍ͨͪ͊ͯ ͍ͨͦͭͦͪΌ͍͙͊͡ сςмл ͍ͪ͊͘͜Τ ͍͍͙ͨͪ͊ ͍͙͍͙ͦͤͯ͊͟͡ ͍ 
͔͔ͫͪ͒ͤΈͦͣͯ ͔ͭͣͨ͜ ς ͨ ͍͊ͤͦ͡Σ ͔͋͘ ͙͍͍ͪ͟͜Φ 

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ ͝ͻ ͎͍͔ͦ͋ͦͦͪͤͤΎΦ ˾͍͔ͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍ͫͦͦ͡͝ 
͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͎͙ͪͦͤ͊͘;͍͜ ͭͯͯ͋͊͡ ͨͦͪ͊͟΅͙͍ͫΎ ͍ мрΣр ҈ ͔͚͒ͭ͜ ˻˥ ͭ͊ ͍ 
6,3 ҈ ͔͚͒ͭ͜ ˥˽Σ ͭͦ͋ͭͦ ͙͒ͤ͊ͣ͊͜͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͎͙ͪͦͤ͊͘;͍͜ 
ͭͯͯ͋͊͡ ͍ ͔͚͒ͭ͜ ˻˥ ͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ фΣн %.  

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

˾͍͔ͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯ 
ͨͦͪ͊͟΅͙͙͡ онΣм ҈ ͔͚͒ͭ͜ ˻˥ ͭ͊ мтΣф ҈ ͔͚͒ͭ͜ ˥˽Σ ͭͦ͋ͭͦ ͙͒ͤ͊ͣ͊͜͟ ͙͍ͫͦͦ͡͝ 
͍͙͙͍ͭͪ͊ͫͭ͜͜͡ ͣΩΎ͍͘͜ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯ ͍ ͔͚͒ͭ͜ ˻˥ ͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ мпΣн %. 

˾͍͔ͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ 
ͨͦͪ͊͟΅͙͙͡ олΣм ҈ ͔͚͒ͭ͜ ˻˥ ͭ͊ мрΣр ҈ ͔͚͒ͭ͜ ˥˽Σ ͭͦ͋ͭͦ ͙͒ͤ͊ͣ͊͜͟ ͍͙ͪͦͭͯ͘͟ 
͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ͯ ͔͚͒ͭ͜ ˻˥ ͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ мпΣс %. 

˽ͦͪ͊͟΅͔ͤͤΎ ͙͍ͨͦ͊ͤ͘͟͟͜ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͍͙ͦͫͤͦͤͻ ͣΩΎ͍͙ͦ͘ͻ ͎ͪͯͨ 
ͭͯͯ͋͊͡ ͚ ͤ͟͜ͼ͍ͦ͜͟ ͍͒͋ͯͦͫ͜͡Ύ ͍͊͒͘Ύ͙͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ό ͙͍͙ͫͦ͡ͻ ͙͎ͦͪͯ͟Ό;͙ͻ 
͍͍ͨͪ͊ ͘͜ ͔ͫͨͼ͊͜͡Έ͙͙ͤͣ ͙͒ͭΎ;͙ͣ͜ ͔͔͙ͭͪͤ͊͗ͪ͊ͣ ζ˽ ͔͒͊͡Έη, ζ˴ ͙ͤ͡η, 
ζ˥ ͊ͪͣͦ΄͊͟η ͭ͊ ͔ͫ ͔ͨ͊ͤ͒ͪ͊ ζ˶ ͯη͟Σ ͎͍͙ͪͦ͜ͻ ͣͭ͊͜͜ͼ͚͙ͤ͜ͻ ͍͍ͨͪ͊ ͘ ͔ͦͣͨͫͯ͟͟͡ 
ζ˲ ͗͊;ͦ͟-͍͙ͣ͊ͤ͒ͪͤ͜͟η ͭ ͊ ζ˥ ͙ͣͤ͊ͫͭ͊͜͟ ͙͎ͭͪΎͭη.  

˽͒͜ ;͊ͫ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͺ͙ͦͪͣ ͔ͫͨͤ͟͜͡Έ ͙ͫͭͦͨ ͍͙Ύ͍͙͙͡Σ ΅ͦ ͍ ͤ͟͜ͼ͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͍14,7 ҈ ͔͚͒ͭ͜ ˻˥ ͨͦͪ͊͟΅͙͊ͫ͡Ύ ͺͦͪͣ͊ ͔ͫͨͤ͟͜͡Έ ͙ͫͭͦͨΦ ̂ ͔͚͒ͭ͜ 
˥˽ ͼ͔͚ ͙ͨͦ͊ͤ͘͟͟ ͍ͫ͊͟͡ 4,1 ҈Φ ˽͙͙͍ͦͭͤ͊͘ ͙ͪͤ͘͜ͼΎ ͙͙͒ͤ͊ͣ͜͟ ͍͍͔͒ͤͦͤͤ͜͡Ύ 
͙͍ͨͦ͊ͤ͘͟͟͜ ͺ͙ͦͪͣ ͙ͫͭͦͨ  ͍͒ ͔͚ͭ͜ ˻˥ ͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ 10,6 %. 

˽ͦͪ͊͟΅͔ͤͤΎ ͺ͙ͦͪͣ ͔ͫͨͤ͟͜͡Έ ͙ͫͭͦͨ ͍͙͒͋ͯͫ͜͡Ύ ͍͊͒͘Ύ͙͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ό 
ͤ͊͘;ͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊ ͒͡Ύ ͔͙ͦͫ͊͋ͤ͡͡ͻ ͣΩΎ͍͘͜ 
͍ͪͦͭ͊ͭͦͪ͜  ͎͙ͤ͊͘͜;͍͜ ͙ͫͭͦͨ ͚ ͨ͊͡Έͼ͍͜Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͤ͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͙ͦͭͪͣ͊-
͙ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍͔͔͒ͦ͒ͤͦ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ 
͔͙͙ͣͭͦ͒͟Σ Ύ͊͟ ͔͔ͨͪ͒͋͊;͊͊͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͊ͫͦ͋͘͜ ͍͊ͭͦͪͫΈͦ͟͝ ˻˴́ ζx ͎͙ͦ͊ͭͪη 
͒͡Ύ ͔͚͒ͭ͜ ͫͭ͊ͪ΄͎ͦͦ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͘ ͙͙ͪͤͣ͘͜ ͺ͙ͦͪͣ͊ͣ ͨͦͫͦͫͭͦͨͦͫͭ͟͜͡.  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˾͔ͦͪͦ͋ͤͦ͘͡ 
ͭ͊ ͍͍͔ͨͪͦ͊͒͗ͤͦ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͯ͜ ͔͙ͣͭͦ͒ͯ͟Σ Ύ͊͟ ͦͻͦͨ͡Ό͍͊͊͡ ;͙͙ͦͭͪ ͔͙ͦͣͨͫ͟͟͡ 
͙͎ͦͪͯ͟Ό;͙ͻ ͍͍ͨͪ͊Υ ζ˥ ͙ͣͤ͊ͫͭ͊͜͟ ͙͎ͭͪΎͭη, ζ˲ ͗͊;ͦ͟-͍͙ͣ͊ͤ͒ͪͤ͜͟η, ζ˽ ͍͙ͦͭͦ͊ͪ΄͚ͯ 
͘͜ ;͔͔ͪͨ͊΄ͦ͟Όη ͭ͊ ζ˴ ͔ͦͣͨͫ͟͡ ͙͍͙ͫͦ͡ͻ ͙͎ͦͪͯ͟Ό;͙ͻ ͍͍͙ͨͪ͊ ͘͜ ͔ͫͨͼ͊͜͡Έ͙͙ͤͣ 
͙͒ͭΎ;͙͙ͣ ͔͔͙ͭͪͤ͊͗ͪ͊ͣ ζ˽ ͔͒͊͡Έη, ζ˴ ͙ͤ͡η, ζ˥ ͊ͪͣͦ΄͊͟η ͭ ͊ ζ˶ ͯη͟.  

˨͙ͤ͊ͣ͊͜͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͣΩΎ͍͘͜ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯ  ͍͔͚͒ͭ͜ ˻˥ 
͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͗͜ ͯ ͔͚͒ͭ͜ ˥˽ ς ͤ͊ мпΣн ҈Σ ͎͙ͪͦͤ͊͘;͍͜ ͭͯͯ͋͊͡ ς ͤ͊ фΣн %, 
;͔͔͍͎ͪͤͦͦ ͔ͨͪͫͯ ς ͤ͊ млΣу ҈Σ ͣΩΎ͍͘͜ ͙ͤ͗ͤ͜ͻ ͤ͟͜ͼ͍ͦ͜͟ ς ͤ͊ мпΣс ҈Φ ˨͙ͤ͊ͣ͊͜͟ 
ͨͦͪ͊͟΅͔ͤͤΎ ͺ͙ͦͪͣ ͙ͫͭͦͨ  ͍͒ ͔͚ͭ͜ ˻˥ ͋ͯ͊͡ ͪ͊͟΅ͦΌ ͤ͊ млΣс %.  
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˽ͦ͒͊͡Έ΄ͯ ͔͔͙͍ͨͪͫͨͭͯ͟ ͍͙ͤ͊ͯͦ͟ͻ ͪͦͪͦ͋ͦ͘͟ ͍͋͊;͊Ίͣͦ  ͙ͯͨͪ͊ͭ͟;ͤͦͣͯ 
ͨͦ΄ͯͯ͟ ͔͙ͤͫͭ͊ͤ͒͊ͪͭͤͻ ͺͦͪͣ  ͙͎ͦͪͯ͜͟Ό;͙ͻ ͍͊ͫͦ͋͘͜ ͒͡Ύ ͔͚͒ͭ͜ ͔͔ͫͪ͒ͤΈ͎ͦͦ 
͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˤ͜͡Έ;͍ͦͫ͟Έ͙͚͟ ˩ Φ ˿ Φ ͔́ͦͪ͜Ύ ͜ ͔͙ͣͭͦ͒͊͟ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ 

͍ͯ͜͟ Υ ͍ͤ͊;͊͡Έ͙͚ͤ ͙ͨͦͫ͋ͤ͜͟Φ ς 2-͎͔ ͍͙͒Φ κ ˩Φ ˿ Φ ʕ ͜͡Έ;͍ͦͫ͟Έ͙͚͟Σ ˻Φ ˱ Φ ˴ ͯͪͦ͟Φ ς ˿͙ͯͣ Υ ˤ́˨ 
ζ̂ ͍͔͙͔ͤͪͫͭͭͫ͜Έ͊͟ ͙͎ͤ͊͟η, 2008. ς 428 ͫ Φ 
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SUMMARY 
Korzh Iu. Correction of Lower Limbs Deformities by Means of Fairytales and Games. 
The paper deals with the rehabilitation methodology for children of the senior preschool 

ŀƎŜ ōȅ ƳŜŀƴǎ ƻŦ ǘƘŜ ŀǳǘƘƻǊΩǎ ŎƻǊǊŜŎǘƛƻƴŀƭ ƘŜŀƭǘƘ-technology ζBohatirη. The methodology 
includes four sets of specially designed corrective exercises: ζGymnastics of Tiger-cubsη, 
ζHedgehog-travelerη, ζMake friends with a turtleη and ζA set of power corrective exercises with 
ǎǇŜŎƛŀƭ ŎƘƛƭŘǊŜƴΩǎ ǎƛƳǳƭŀǘƻǊǎ ζPedalη, ζWedgeη, ζAccordionη and ζBowη. 

In the ζ{Ŝǘ ƻŦ ǇƻǿŜǊ ŎƻǊǊŜŎǘƛǾŜ ŜȄŜǊŎƛǎŜǎ ǿƛǘƘ ǎǇŜŎƛŀƭ ŎƘƛƭŘǊŜƴΩǎ ǎƛƳǳƭŀǘƻǊǎη, childrenΩs 
foam simulator ζAccordionη for developing strength and strength endurance of flexors and 
limbs adductors, expander ζBowη for developing strength and strength endurance of 
extensors and extremities abductor muscles have been implemented. 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 4 (48)____________ 

24 

In the set of simulation exercises ζHedgehog-travelerη, strength exercises with ŎƘƛƭŘǊŜƴΩǎ 
dumbbells ζHedgehogη were used, the weight of which was being gradually increased from 100 
g. up to 300 g., owing to which children in different starting positions performed non-standard 
motions for the development of trunk and limbs weakened muscle groups. 

A set of exercises ζMake friends with a turtleη included the exercises on formation of 
the stereotype of correct posture and walk with the device ζTurtleη that children were 
holding on their head during performing the exercises on balance and coordination. 

The methodology was implemented at two stages: preparatory-training that lasted 
for 2 weeks, and correction-training that lasted up to the end of the experiment. 

In the process of preparatory-training stage, when the tone of the major muscle 
groups was insufficient, the children were being taught to perform technically correct 
strength exercises for 6-8 times in one attempt. 

In the correctional-training period, the quantity of repetitions for each exercise was 
being gradually increased up to 8-10 times and they were being performed in a slow motion, 
smoothly, without jerks, without holding the breath. 

Key words: rehabilitation methodology, children of senior preschool age, special 
simulators, flat feet. 
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͍͙ͤ͊͒͊͊ͭͫΎ ͍ ͔ͣ͗͊ͻ ͙͍͎ͣͦ͗ͦͦ͡Σ ͯ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄ͦ͊͟͡ͻΣ ͔͋͘ ͋ͯ͒Έ-Ύ͎ͦͦ͟ 
͍͙Ύ͍ͯ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ͍ͫͭͦͫͦͤͦ ͔͚͒ͭ͜  ͙͒ͦͪͦͫ͜͡ͻ ͍͍ͤ͊͒͜͜͜͡Σ ͦͫ͟͜͡Έ͙͟  ͍͋͜͡Έ΄ͦͫͭ͜ 
͍͙͍ͨ͊͒͟͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Έ ͫ͊ͣ͊ ͨͦ ͫͦ͋͜ ͔ͤ Ί ͔͔ͨͪ΄ͦ͒ͦ͟ΌΣ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜Ύ ς ͦͫΈ ΅ͦ 
͔͔ͨͪ΄ͦ͒͗͊͟Ί ͙͙͒ͭͤ͜ ͙͙ͦͭͪͣ͊ͭ ͍ͦͫͭͯ͜ ͍ ͎͊͊͘͡Έ͚ͤ͜ ͙͔ͫͫͭͣ͜η ώрϐΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˣ͎͊͊ͭͦ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ 
͙ͨͪ͒͜͡ΎΌͭΈ ͍͎ͯ͊ͯ ͔ͨͪͦ͋ͣ͜͡ ͍͙ͻ͍ͦ͊ͤͤΎ  ͚ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ͔ͦͪͣ͊͘͟Υ ˻˻˹Σ ̑˹˩˿˴˻Σ ˤ͔͍ͫͫͭͤ͜Ύ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎΣ ˸͗ͤ͊ͪͦ͒ͤ͊͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͨͪ͊ͼ͜Σ ˸͗ͤ͊ͪͦ͒ͤ͊͜ 
͎͊͜͡ ͫͯͫͨ͜͡Έ͍ͫͭ ͎͙͒ͦͨͦͣͦ ͍ͪͦͯͣͦͦ͘ ͔͍ͤͨͦͤͦͼ͙ͤͤͣ͜ ͡Ό͒Ύͣ ͭͦ΅ͦΦ ˭͙ͯͫ͡͡Ύ ͼ͙ͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͍͙ͪ͜΄͔ͤͤΎ ͼͦ͜͡͝ ͙͙ͤ͘͟ ͔ͨͪͦ͋ͣ͡Υ ͪͦͪͦ͋ͯ͘͟ ͔͍ͣͭͦ͒͜ 
͎͍͒͊ͤͦͫͭͯ͊ͤͤ͜Ύ ͍͒͜ͻ͙͔ͤ͡Έ ͯ ͍͙ͪͦͭͯ͘͟ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ  ͚
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͭ͊ ͍͙ͤ͊͘;͔ͤͤΎ ͍ͦ͋ͦΩΎ͍͘͟͜ ͔͍͙͒ͪ͗͊ ΅ͦ͒ͦ ͼ͙ͻ ͦͫ͋͜Τ ͍͙͍;͔ͤͤΎ 
΄͡Ύͻ͍͜ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͙͔͙ͫͫͭͣ ͎͙͒ͦͨͦͣͦ ͦͫͦ͋͊ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ  ͚
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͭ͊ ͪͦͪͦ͋ͯ͘͟ ͝ͻͤΈ͎ͦͦ ͍͍͎ͨͪ͊ͦͦͦ ͫͭ͊ͭͯͫͯ ͭͦ΅ͦ ώммϐΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͊ͤ ͊͘͜͡ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍͊ͦͤͦ͒͊͘͟;͙ͻ ͔͍͒ͦͯͣͤͭ͟͜ ΅ͦ͒ͦ 
͍ͨͪ͊͊ ͤ͊ ͍͙͚ͪͤ͜ ͒ͦͫͭͯͨ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ 
͔͙ͨͦͭͪ͋͊ͣ  ͚͜ ͍ͤ͊͒ͤͫͭ͜͜͡ΌΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͙ͫͭͦͪ͜;͙͚ͤΣ ͙͍͙͚ͦͣͨ͊ͪ͊ͭͤ͟Φ 
ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˽͙ͭ͊ͤͤΎ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͔͎ͪͯ͡Ό͍͊ͤͤΎ 

͍ͨͪ͊ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ  ͚͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ͔ͦͪͣ͊͘͟ 
͍ͨͪ͊ͦ ͤ͊ ͍͙͚ͪͤ͜ ͒ͦͫͭͯͨ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ ͔͔ͦͪͫͤ͟͜͡ ͙ͤͦ͘͟Ό ͔͍͒ͦͯͣͤͭ͟͜Φ 

˭͎͊͊͡Έͤ͊ ͔͒͊ͪ͊͟͡ͼ͜Ύ ͍ͨͪ͊ ͡Ό͙͙͒ͤ όмфпу ͪ Φύ ώнϐ ͫͺ͍ͦͪͣͯ͊͊͡ ͟͡Ό;͍ͦ͜ 
͙ͫͭ͊ͤ͒͊ͪͭ ͍ͨͪ͊ ͡Ό͙͙͒ͤ ͍ ͭͦͣͯ ;͙ͫ͜͡ ͚ ΅ͦ͒ͦ ͍ͨͪ͊͊ ͤ͊ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜ ͍ͫ ͜ͻ 
͡Ό͔͚͒ ͔͋͘ ͍͙ͤΎͭͯ͟Σ ͔ͦͪͣ͊͘͟ ͚ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΦ  ̂ ͼΈͦͣͯ 
͔͒ͦͯͣͤͭ͟͜ ͍͊ͯ͘͟ΊͭΈͫΎΣ ΅ͦ ͦ͗ͤ͊͟ ͡Ό͙͒ͤ͊ ͣ͊Ί ͍ͨͪ͊ͦ ͤ͊ ͔͋ͦ͘͟΄͍ͭͦͤͯ 
͍ͦ͋ͦΩΎ͍ͦͯ͘͟ ͨͦ;͍͊ͭͦͯ͟  ͚͎͊͊͘͡Έͤͯ ͍ͦͫͭͯ͜Σ ͤ͊ ͎͊͊͘͡Έͤͦ͒ͦͫͭͯͨͤͯ ͔ͭͻͤ͜;ͤͯ ͭ͊ 
ͨͪͦͺ͔͚ͫͤͯ͜ ͍ͦͫͭͯ͜Σ ͍͙΅ͯ ͍ͦͫͭͯ͜ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ ͔͚͒͋ͤͦͫͭ͘͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͊͘ 
͎͒ͦͨͦͣͦͦΌ ͍ͫ͜ͻ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͍͊ͫͦ͋͘͜Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͍ ͔͒͊ͪ͊͟͡ͼ͜͝ ͎ͤ͊ͦͦ͡΄͔ͤͦΣ ΅ͦ 
͍ͦͫͭ͊͜ ͣ͊Ί ͙͋ͯͭ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͙͚ͨͦͤ ͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͤ͊ ͍͎ͨͦ͊ͯ ͒ͦ 
͍͙ͦͫͤͦͤͻ ͍ͨͪ͊ ͜ ͍ͫͦ͋ͦ͒ ͡Ό͙͙͒ͤΦ 

̂ ˨͔͊ͪ͊͟͡ͼ͜͝ ͍ͨͪ͊ ͙͙͙͒ͭͤ όмфрф ͪΦύ ώмϐ ͍͊ͯ͘͟ΊͭΈͫΎΣ ΅ͦΥ 
ï ͙͙͒ͭͤ͊ ͣ͊Ί ͙͋ͯͭ ͊͘ͻ͙΅͔ͤ͊ ͍͒͜ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ό͙ͨͪͤͼ͙ͨ млύΤ 
ï ͚͝ ͍͙͔ͨͦͤͤ ͙͋ͯͭ ͔͔͊͋ͨ͘͘;͔͙͚ͤ ͔ͫͨͼ͊͜͡Έ͙͚ͤ ͊͘ͻ͙ͫͭ ͜ ͤ͊͒͊ͤ͜ 

͙͍ͣͦ͗ͦͫͭ͜͡ ͭ͊ ͙ͫͨͪΎ͙͍ͭ͜͡ ͍͙ͯͣͦ ͍͙͍͙ͪͦ͊ͭͫ͘Ύ ͺ͙͘͜;ͤͦΣ ͍ͪͦͯͣͦͦ͘Σ 
ͣͦͪ͊͡ΈͤͦΣ ͒ͯͻ͍ͦͤͦ ΄͡Ύͻͦͣ ͍͙ͫͦ͋ͦ͒ ͭ͊ ͎͒ͤͦͫͭ͜͜ ό͙ͨͪͤͼ͙ͨ нύΤ 

ï ζ͙͙͒ͭͤ͜Σ Ύ͊͟ Ί ͔͍ͤͨͦͤͦͼͤͤͦ͜Ό ͯ ͺ͙͘͜;ͤͦͣͯΣ ͙ͨͫͻ͜;ͤͦͣͯ ͊͋ͦ 
ͫͦͼ͊͜͡Έͤͦͣͯ ͍͒ͤͦ͜΄͔ͤͤ͜Σ ͍͙ͨͦͤͤ͜ ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭͫΎ ͔ͫͨͼ͊͜͡Έͤ͜ ͔͙ͪ͗ͣΣ 
͍ͦͫͭ͊͜ ͜ ͍ͨͯ͊ͤͤ͜͟͡ΎΣ ͔ͤͦ͋ͻ͒ͤ͜͜ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͝͝ ͙͍͙͚ͦͫͦ͋͡ ͫͭ͊ͤη ό͙ͨͪͤͼ͙ͨ рύΤ 
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ï ͙͙͒ͭͤ͊ ͣ͊Ί ͍ͨͪ͊ͦ ͤ͊ ͒ͦ͋ͯͭͭ͘Ύ ͔͋ͦ͘͟΄͍ͭͦͤͦ͝ ͭ ͍͊ͦ͋ͦΩΎ͍ͦͦ͘͟͝ ͍͙ͦͫͭ͜Σ 
Ύ͊͟ ͙ͫͨͪΎ͙͔ͭͣ ͝͝ ͎͊͊͘͡Έͤͦͣͯ ͯ͟͡Έͭͯͪͤͦͣͯ ͍͙͍ͪͦͭͦ͘͟͜ ζ͜ ͍͊͒͘Ύ͙͟ Ύ͚͟͜ ͍ͦͤ͊ 
͎ͣͦ͊͡ ͋ ͤ͊ ͍ͦͫͤͦ͜ ͍ͪͤͦͫͭ͜͜ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͍͙͙ͪͦͤͯͭ͘ ͍ͫͦ͝ ͒͋ͤͦͫͭ͘͜͜  ͚
͙͔ͦͫͦ͋ͫͭ ͙͔ͣͫͤͤ͡Ύ ͭ ͊ͫ ͙ͭ͊ͭ ͙͙ͦͪͫͤͣ͟ ;͔ͤͦͣ͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊η ό͙ͨͪͤͼ͙ͨ тύΦ 

ˬ͔͔͍ͤͫΈ͊͟ ··LLL ˸͗ͤ͊ͪͦ͒ͤ͊͜ ͦͤ͟ͺ͔͔ͪͤͼ͜Ύ όмфсл ͪΦύ ͘ ͤ͊ͪͦ͒ͤͦ͝ ͍͙ͦͫͭ͜Σ 
ͯͻ͍͙͊͊͡͡ ˴͍͔ͦͤͤͼ͜Ό ͨͪͦ ͋ͦͪͦͭΈ͋ͯ ͘ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜ΊΌ ͍ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Φ  ͚̂ͤ͜ 
͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ͋ͯ͒Έ-Ύ͊͟ ͙͙͒ͭͤ͊ Ί ;͙͊ͫͭͤͦΌ ͡Ό͍͒ͫͭ͊Σ ͔͔ͨͪ͒͋͊;͔ͤͦ 
͙͒ͦ͋ͪͦ͘;͙͍͔͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͔͍͍ͤͨͦͤͦͫͨͪ͊ͤͦ͝ ͙ͦͫͦ͋  ͚ ͍͍ͪͤͦͨͪ͊͜ΩΎ ͍ͫ͜ͻ 
͡Ό͔͚͒Φ ̂ ͼΈͦͣͯ ͔͒ͦͯͣͤͭ͟͜ ͎ͤ͊ͦͦ͡΄͔ͤͦΣ ΅ͦ ͊ͤͦͣ͊͡Έͤ͜ ͙͒ͭ͜Σ ͔͊͗ͤͦ͘͡ ͍͒͜ ͍ͫͦ͝ͻ 
͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͤ͊ ͍ͦͫͭͯ͜ ͍ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍ͯͫͭ͊ͤͦ͊ͻ ͜ ͯ ͍͙͘;͚͙͊ͤͻ 
΄ͦ͊͟͡ͻ ͔͔ͫͪ͒ ͍͙͒ͦͪͦ͘ͻ ͍ͦ͒ͤͦͭ͜͟͜͡Φ ˴ͪͣ͜ ͎ͭͦͦ, ͋ͯ͊͡ ͔ͪͦͪͦ͋ͤ͊͘͡ ͙ͤ͊͘͟ 
͔͔ͪͦͣͤ͒͊͟ͼ͚͜ ͘ ͙ͨͭ͊ͤΈ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Υ ͪ͊ͤͤΊ ͍͙Ύ͍͔ͤͤ͡Ύ 
͍ͪͦͯͣͦͦ͘ ͍͙͒ͫͭ͊͜͡ͻ ͔͚͒ͭ͜Σ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͍ͣͭͦ͒͜ ͎͍͒͊ͤͦͫͭͯ͊ͤͤ͜ΎΣ Ύ͟͜ 
͔͔͊͋ͨ͘͘;ͯΌͭΈ ͦ͋ΩΊ͙͍ͭͤͫͭ͟͜Έ ͙͒͊ͤͻΣ ͚͔͒ͫͤͤͤ͘͜Ύ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟͝ ͭ ͔͊͋ͦ͘͟΄͍ͭͦͤͦ͝ 
͍͙ͦͫͭ͜ ͙ͭ͊͟ͻ ͔͚͒ͭ͜ ͭͦ΅ͦ ώсϐΦ 

̂ мфсф ͪͦͼ͜ ˥͔͔ͤͪ͊͡Έͤ͊ ˢ͔ͫ͊ͣ͋͡Ύ ˻˻˹ ͙͚ͨͪͤΎ͊͡ ˨͔͊ͪ͊͟͡ͼ͜Ό 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͒ͦ͋ͪͦ͋ͯͭͯΣ ͒ͦ Ύͦ͟͝ ͍͍͚͜΄͙͡ ͔ͨͦͦ͗ͤͤ͡Ύ ˴͍͔ͦͤͤͼ͜͝ ͨͪͦ ͙͙ͨͦͫ͋ͤ͜͟ ͘ 
͍ͤ͊͒ͤͦͫͭ͜͜͜͡Φ  ̂ͤ ͚͜ ͊͟ͼ͔͍ͤͭͦ͊ͤͦ ͍͎ͯ͊ͯ ͤ͊ ͊͘ͻ͙ͫͭ͜ ͍ͨͪ͊ ͜ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͒ͦ͋ͪͦ͋ͯͭͯ 
͔͚͒ͭ͜-͍͍ͤ͊͒͜͜͜͡Σ ͊͘ͻ͙ͫͭ͜ ͡Ό͔͚͒ ͘ ͺ͙͘͜;͙͙ͤͣ  ͚ ͍͙͙ͪͦͯͣͦͣ͘ ͍͒͜ͻ͙͔ͤͤ͡Ύ͙ͣΣ 
͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍͙͍͗͊ͤͤΎ ͔͙ͤ͊͗ͤ͡ͻ ͊͘ͻ͍ͦ͒͜ ΅ͦ͒ͦ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜ 
ͦͫ͋͜ ͘ ͍͙͙ͪͦͯͣͦͣ͘  ͚ͅ ͙͘͜;͙͙ͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ώмнϐΦ  

˽͙ͭ͊ͤͤΎ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͔͎ͪͯ͡Ό͍͊ͤͤΎ ͍ͨͪ͊ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣ ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͔͔ͦͪͫͤͦ͟͡ ͍ ˨͔͊ͪ͊͟͡ͼ͜͝ ͨͪͦ ͍ͨͪ͊͊ ͍ͪͦͯͣͦͦ͘ 
͍͙͒ͫͭ͊͜͡ͻ ͦͫ͋͜ ͙͚ͨͪͤΎͭͦΌ ˥͔͔ͤͪ͊͡ΈͤͦΌ ˢ͔ͫ͊ͣ͋͡ΊΌ ˻˻˹ όмфтм ͪΦύΦ  ̂
˨͔͊ͪ͊͟͡ͼ͜͝ ͊͟ͼ͔͍ͤͭͦ͊ͤͦ ͍͎ͯ͊ͯ ͤ͊ ͔ͨͦͭͪ͋͜ ͤ͊͒͊ͤͤΎ ͎͙͒ͦͨͦͣͦ ͍ͪͦͯͣͦͦ͘ 
͍͙͒ͫͭ͊ͣ͜͡ ͦͫͦ͋͊ͣΣ ͊ͯ͘͡;͔ͤͤ͜ ͝ͻ ͒ͦ ͤͦͪͣ͊͡Έ͎ͤͦͦ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ̂ 
͔͒ͦͯͣͤͭ͟͜ ͍͙͔͒ͤͦ͜͡ ͔ͨͦͦ͗ͤͤ͡Ύ ͨͪͦ ͔ͭΣ ΅ͦ ͍ͪͦͯͣͦͦ͘ ͍͒ͫͭ͊͜͜͡ ͡Ό͙͒ ͣ͊ΌͭΈ ͭ͜ 
ͫ͊ͣ͜ ͍ͨͪ͊͊Σ ΅ͦ  ͚ ͯͫ ͜ ;͔͙ͤ͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Υ ͍ͨͪ͊ͦ ͤ͊ ͍ͦͫͭͯ͜Σ ͔͙ͣ͒;͔ͤ 
͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡ΎΣ ͨͪ͊ͼΌΣ ͔ͣ͊ͭͪ͊͜͡Έ͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͭ ͍͊͊͒ͦ͘͜͡Έ͙͚ͤ ͙͗ͭͭΊ͍͙͚ 
͍͔ͪͤ͜ΈΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ ˥͔͔ͤͪ͊͡Έͤ͊ ˢ͔ͫ͊ͣ͋͡Ύ ˻˻˹ ͎͙ͨͪͦͦͦͫ͊͡͡  ͍мфтр ͪͦͼ͜ 
˨͔͊ͪ͊͟͡ͼ͜Ό ͨͪͦ ͍ͨͪ͊͊ ͍͍ͤ͊͒͜͜͜͡Φ ̂ ͚ͤ͜ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ζ͍͙ͤ͊͒͜͜͡Σ ͔͍ͤ͊͗͊͘Ό;͙ 
ͤ͊ ͙ͨͪ;͙ͤͯΣ ͻ͔͊ͪ͊ͭͪ͟ ͜ ͫ͊͒ͤͫͭ͟͜͡Έ ͝ͻͤ͜ͻ ͊͟͜͡ͼ͍ͭΣ ͊͋ͦ ͨͦͪͯ΄͔ͤΈΣ ͣ͊ΌͭΈ ͭ͜ ͫ͊ͣ͜ 
͍ͦͫͤͦͤ͜ ͍ͨͪ͊͊Σ ΅ͦ  ͜͝ ͻͤ͜ ͍͎ͫͨͪͦͣ͊͒͜Ύ͙ͤ ͎ͭͦͦ ͎ͫ͊ͣͦͦ ͍ ͯ͜͟η ώрϐΦ 

̂ ͼΈͦͣͯ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦͦͣͯ ͔͒ͦͯͣͤͭ͟͜ ͎ͨͪͦͦͦ͡΄͔ͤͦΣ ΅ͦ ͙ͦͫͦ͋ ͘ 
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͣ͊ΌͭΈ ͙͍͙ͦͭͪͣͯ͊ͭ ͔ͤͦ͋ͻ͒ͤͯ͜ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͯ 
͙ͨ͒ͭͪͣͯ͜͟Σ Ύ͊͟ ͋ ͒͊͊͡ ͎ͣͦͯ͘ ͣ͝ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͍͙Ύ͍͙͙ͭ ͍ͫͦ͝ ͙͍ͣͦ͗ͦͫͭ͜͡ ͭ ͊
͒͋ͤͦͫͭ͘͜͜ ͭ͊ ͙͙ͨͪͫͦͪ͊͟͡ ͨͪͦͼ͔ͫ ͝ͻͤΈͦ͝ ͔͎ͤͭͪ͊͜ͼ͜͝  ͍ͫ ͯͫͨ͜͡Έ͍ͫͭͦΦ 

˽͍ͪ͊ͦ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͤ͊ ͍͙͚ͪͤ͜ ͒ͦͫͭͯͨ ͒ͦ Ύͫͤͦ͟͜͝ 
͍͙ͦͫͭ͜ ͔͔͊ͪͨͤ͘͟͜͡  ͚  ͯ ˴͍͔ͦͤͤͼ͜͝ ˻˻˹ ͨͪͦ ͍ͨͪ͊͊ ͙͙͙͒ͭͤ όмфуф ͪ Φύ ώоϐΦ 
 ̂ͼΈͦͣͯ ͔͒ͦͯͣͤͭ͟͜ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎΣ ΅ͦΥ 
ï ζ͙͙͒ͭͤ͜ ͒͡Ύ ͍͎ͨͦͤͦͦ  ͚͎ ͚͎͊ͪͣͦͤͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙ͪͦͫͭ͊ͭ͘ ͍ 

͔͚ͫͣͤͦͣͯ͜ ͦ ͭͦ;͔ͤͤ͜ηΤ  
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ï ͙͙͒ͭͤ͊ ͔ͤ ͣ͊Ί ͪͦͯ͘͡;͙͊ͭͫΎ ͘ ͋͊ͭΈ͙͊ͣ͟ ͍͔͔ͫͯͨͪ; ͝ͻ ͋͊͗͊ͤͤΌΤ  
ï ͙͙͒ͭͤ͊ ͣ͊Ί ͙͋ͯͭ ͊͘ͻ͙΅͔ͤ͊ ͍͒͜ ͯͫ͜ͻ ͺͦͪͣ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝Τ  
ï ζ͙͙͒ͭͤ͊ ͣ͊Ί ͙͋ͯͭ ͍ͨͦͤͫͭ͜Ό ͎͍͔ͨ͒ͦͭͦͤͦ͜͡Ό ͒ͦ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͙͗ͭͭΎ ͍ 

ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͭ͊ ͍͙ͻ͍ͦ͊ͤ͊ ͍ ͒ͯͫ͜ ͎͒ͤͦͫͭ͜͜Σ ͔͙ͭͪͨͣͦͫͭ͜Σ ͍͙ͫͦ͋ͦ͒Σ ͍ͪͤͦͫͭ͜͜  ͚
ͫͦ͒͊ͪͤͦͫͭ͜͜͡ηΦ 

˴ͪͣ͜ ͎ͭͦͦΣ ˴͍͔ͦͤͤͼ͜ΊΌ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͍ͨͪ͊ͦ ͔͍͍ͤͨͦͤͦͫͨͪ͊ͤͦ͝ ͙͙͙͒ͭͤ 
ͤ͊ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͍͒ͦͪͦ͘ΩΎΣ ͤ͊ ͙͍͔ͦͫͦ͋͡ ͍ͨͯ͊ͤͤ͜͟͡Ύ ͭ͊ ͔ͺ͔͙͍͙͚ͭͤ͟ ͒ͦͫͭͯͨ ͒ͦ 
͎ͨͦͫͯ͡ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͭ ͊ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ ́͊ͦ͗͟ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎ ͤ͊ 
ͭͦͣͯΣ ΅ͦ ͔͍͒ͪ͗͊͊ ͍͙ͨͦͤͤ͊ ͔͔͊͋ͨ͘͘;͙͙ͭΣ ζ΅ͦ͋ ͍͙ͯͫͭ͊ͤͦΣ ͙ͫͯ͗͋͡  ͚͎͙ͦͪ͊ͤΣ 
͍͍͒ͨͦ͒͊͜͜͡Έͤ͜ ͊͘ ͍ͨͯ͊ͤͤ͜͟͡Ύ ͨͪͦ ͔͚͒ͭ͜ ͊͋ͦ ͝ͻ ͊͘ͻ͙ͫͭΣ ͍͍͙͒ͨͦ͒͊͜͜͡ ͤͦͪͣ͊ͣ ͘ 
ͭͦ;͙͟ ͦͪͯ͘ ;͙͔ͫͤͤͦͫͭ͜͡ ͭ ͙͊ͨͪ͒͊ͭͤͦͫͭ͜ ͝ͻ ͔ͨͪͫͦͤ͊ͯ͡Σ ͊ ͭ͊ͦ͗͟ ͔͔͎ͦͣͨͭͤͭͤͦͦ͟ 
͎ͤ͊͡Ύ͒ͯηΦ ͔̇ ͔ͨͦͦ͗ͤͤ͡Ύ ͙ͣ ͭͪ͊ͭͯ͟Ίͣͦ Ύ͟ ͎͍ͨ͒ͦͭͦͯ͜͟ ͪͤͦͨͪͦ͘͜ͺ͜͡Έ͙ͤͻ 
ͺ͊ͻ͍͜ͼ͍͜ ͒͡Ύ ͙ͪͦ͋ͦͭ ͘ ͒ͭ͜Έ͙ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΦ 

 ̂ ˿͙ͭ͊ͤ͒͊ͪͭͤͻ ͍͙ͨͪ͊͊͡ͻ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͪͤ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͒͡Ύ 
͍͍ͤ͊͒͜͜͜͡όмффо ͪ Φύ ώмлϐΣ ͪͣ͟͜ ͍͙ͦͫͤͦͤͻ ͔ͨͦͦ͗ͤ͡Έ ͨͪͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͪͤ͜ͻ 
͙͍͔͚ͣͦ͗ͦͫͭ͡  ͎ͯ͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͒͡Ύ ͍͍ͤ͊͒͜͜͜͡Σ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎΣ ΅ͦ ͍͙ͤ͊͒͜͜͡Σ Ύ͟͜ 
͍ͤ͊;͊ΌͭΈͫΎ  ͯ ͍͙͘;͚͙͊ͤͻ ΄ͦ͊͟͡ͻ ͪ͊ͦͣ͘ ͘͜ ͍͙͙͒ͦͪͦͣ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡Σ 
͔͔͊͋ͨ͘͘;ͯΌͭΈͫΎ ζ͎͙ͨͦͫͯ͊ͣ͡ ͔͔ͨͪ͊͒͊͟͡;͍͜ ͭ ͊ ͤ͜΄͙͙ͣ ͔͙͙ͤ͊͗ͤͣ͡ 
͙͙͒ͦͨͦͣ͗ͤͣ͜ ͎͙ͨͦͫͯ͊ͣ͡Σ Ύ͟͜ ͙ͨͦ͊ͤ͟͟͜͡ ͍͊͒ͦͦ͘͡ΈͤΎ͙ͭ ͔͙ͨͦͭͪ͋ ͦͫ͋͜ ͘͜ 
͙͙ͪͤͣ͘͜ ͺ͙ͦͪͣ͊ͣ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ηΣ ζ͎ͤͯ;͙͙ͣ͟ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͎͙ͨͪͦͪ͊ͣ͊ͣΣ 
͍͙ͫͦͦ͟Ύ͙͙ͫͤͣ͟͜ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͔͙ͣ͊ͭͪ͊͊ͣ͜͡ηΦ ˭ ͼ͜ΊΌ ͔ͣͭͦΌ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ 
͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͣ͊ΌͭΈ ζ͔͔͊͋ͨ͘͘;͙͙ͭ ͤ͊ ͚͚ͨͦͫͭͤ͜͜ ͍ͦͫͤͦ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ 
͍͙͊͒͊͟͡;͍͜ ͜ ͤ͊͒͊ͤͤΎ ͣ͝ ͙͙ͨ͒ͭͪͣ͜͟ηΦ 

ζ˿͊͊ͣ͊ͤͫ͡Έ͊͟ ͔͒͊ͪ͊͟͡ͼ͜Ύ ͨͪͦ ͙ͨͪͤͼ͙͙ͨΣ ͙ͨͦͭͯ͜͟͡ ͭ͊ ͙ͨͪ͊ͭ͟;ͤͯ 
͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͫͺ͔ͪ͜ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣη όмффп ͪ Φύ ώфϐΣ Ύ͊͟ Ί 
͍͙ͤ͊͘;͊͡Έ͙ͤͣ ͔͒ͦͯͣͤͭͦͣ͟ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ 
ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͫͨͦͤͯ͊͟Ί ͯͪΎ͙͒ ͍ͫ͜ͻ ͪ͊ͤ͟͝ ͍͔͙͙͊ͭͪ͒ͭ͘ ͤ͊ ͍͊ͦͤͦ͒͊͘͟;ͦͣͯ 
͍ͪͤ͜͜ ͙ͨͪͤͼ͙͙ͨ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͒͡Ύ ζ͍͙ͨͦ͋ͯ͒ͦ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊  ͚͘ ͔͔͊͋ͨ͘;͔ͤͤΎ ͍͙ͦͫͭ͜ ͒͡Ύ ͍ͫ͜ͻηΦ  ̂͒ ͔ͦͯͣͤͭ͟͜ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎΣ ΅ͦ 
ͤ͜͟͡Ό͘͜Ύ ͣ͊Ί ͙ͫͭ͊ͭ ͎͊͊͘͡ΈͤͦΌ ͺͦͪͣͦΌ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣΦ ˨͡Ύ ͼΈ͎ͦͦ ͔ͤͦ͋ͻ͒ͤͦ͜ ͋͜͡Έ΄͔ ͙͒ͦ͊͒͊ͭ͟͡ ͙ͯͫ͘͡Έ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜  ͚͍͙ͣͦ͋ͯ͊ͭ͘͜͜͡ ͙ͨ͒ͭͪͣͯ͜͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͣ͘͜ͼ͔ͤͤͤΎ ͍͙ͦͫͭ͜ 
͍;͙͔͍ͭ͜͡ ͘ ͔ͣͭͦΌ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ 
͍ ͍ͯͣͦ͊ͻ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΦ 

ζ˾͙͊ͣ͟ ͚͒͜ ͍ͫͭͦͫͦͤͦ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣη όмффп ͪ ΦύΣ 
͙͚ͨͪͤΎͭ͜ ˿͊͊ͣ͊ͤͫ͡Έͦ͟Ό ͔͒͊ͪ͊͟͡ͼ͜ΊΌ ώтϐΣ ͔͙͙ͦͪͫ͟͡͡ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͨ͒͜ͻ͙ͦ͒ 
΅ͦ͒ͦ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ Ύ͟͜ ͙͚ͨͪͤΎͭ͜ 
͍ͦͫͭͤ͜ΈͦΌ ͫͨ͜͡ΈͤͦͭͦΌΦ ̂ ζ˾͊ͣ͊͟ͻ ͚͒͜η ͊ͤ͊͘͘;͊ΊͭΈͫΎΣ ΅ͦ ͍ ͤ͜͟͡Ό͙͍͙ͤ͘ͻ 
΄ͦ͊͟͡ͻ ͙͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͣ͊ΌͭΈ ͔͍͙ͦ͒ͪ͗ͯ͊ͭ 
͍͒ͦ͒͊ͭͦͯ͟ ͎͒ͦͨͦͣͦͯ ͒͡Ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͝ͻͤΈ͎ͦͦ ͍ͨͦͤͦͼ͎ͤͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΦ ˨͡Ύ 
ͼΈ͎ͦͦ ͍͊ͪͭͦ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͙ͦͦͪ͒ͤ͊͟ͼ͜Ό ͙ͯͫ͘͡Έ ͣ͗͜ ͍͙ͦͫͭͤͣ͜͜ ͎͙ͦͪ͊ͤ͊ͣΣ 
͎͙ͦͪ͊ͤ͊ͣ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ ͭ͊ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͜ 
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ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎΣ ͔͋ͪͯ;͙ ͒ͦ ͍͎͙ͯ͊  ͚ ͦͪ͜ΊͤͭͯΌ;͙ͫΈ ͤ͊ ͎͒ͦͨͦͣͦͯΣ Ύͯ͟ 
ͣͦ͗ͯͭΈ ͙ͤ͊͒͊ͭ ͔ͤͯͪΎ͍͒ͦ͜ ͭ͊ ͎͚͋͊ͦ͒ͤ͜͜͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͙͙ͪͦͪͦ͋ͭ͘ ͭ ͊ ͍͍͙͙ͨͪͦ͊͒ͭ ΄͙ͪͦͯ͟ ͎ͨͪͦͪ͊ͣͯ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͨͪͫͦͤ͊ͯ͡ ͒͡Ύ 
ͤ͜͟͡Ό͙͍͙ͤ͘ͻ ΄͟͜͡Σ ͊ ͭ͊ͦ͗͟ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͤ͊͒͊ͤͤΎ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͙͒ͦͨͦͣ͗ͤ͜ͻ 
͎ͨͦͫͯ͡ ͒ͭ͜Ύͣ ͘͜ ͪͤͦ͘͜Ό ͔͎͊ͭͦͪ͟͜ΊΌ ͨͦͪͯ΄͔ͤΈΦ  ͔̂͒ͦͯͣͤͭ͟͜ ͍͊ͯ͘͟ΊͭΈͫΎΣ ΅ͦ 
͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͍͙ͨͦͤͤ͜ ͎͍͙ͦͭͯ͊ͭ ͙ͭ͊͟ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͒͡Ύ 
ͤ͜͟͡Ό͙͍͙ͤ͘ͻ ͍͊ͫ͟͜͡Σ Ύ͟͜ ͋ ͎͙ͣͦ͡ ͍͙͊͒͊ͨͭͯ͊ͭ ͍ͤ͊;͊͡Έͤ͜ ͙ͨ͊ͤ͡  ͚͍ͤ͊;͊͡Έͤͦ-
͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ ͒ͦ ͔ͨͦͭͪ͋ ͯ;͍ͤ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͊ ͭ͊ͦ͗͟ ͎͙ͣͦ͡ 
͋ ͯͫͨ͜΄ͤͦ ͍͊͘Ίͣͦ͒͜Ύ͙ͭ ͘ ͙͙ͪͤͣ͘͜ ͔ͫͨͼ͙͊ͫͭ͊ͣ͜͜͡  ͚͋͊ͭΈ͙͊ͣ͟ ͤ͊ ͙ͦͪͫͭ͟Έ 
͍͔ͫ͋͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΦ 

˹͚͍͙͍͊͊͗͜͡΄͙ͣ ͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ ͔͒ͦͯͣͤͭͦͣ͟ ͯ ͫͺ͔ͪ͜ ͊͘ͻ͙ͫͭͯ ͍ͨͪ͊ ͤ͊ 
͍͙͚ͪͤ͜ ͒ͦͫͭͯͨ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ 
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό Ί ˴͍͔ͦͤͤͼ͜Ύ ͨͪͦ ͍ͨͪ͊͊ ͍͍ͤ͊͒͜͜͜͡ όнллс ͪ ΦύΣ Ύ͊͟ ͋ͯ͊͡ 
͙ͪ͊ͭͺ͍ͦ͊ͤ͊͜͟ ̂ͪ͊ͤͦ͟͝Ό ͯ нллф ͪͦͼ͜  ͚ͤ͊͋ͪ͊͊͡ ;͙ͤͤͦͫͭ͜ ͯ нлмл ͪͦͼ͜ ώпϐΦ 
˹͎͊ͦͦ͡΄ͯΌ;͙ ͤ͊ ͍͙͍͊͗ͦͫͭ͜͡ ͊ͭͯ͊͊͘͟͜͡ͼ͜͝ ͔ͨͪͦ͋ͣ͡ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό Ύ͟ ͍ͫ͊͒ͦͦ͟͡͝ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͔͎͚ͫͭͪ͊ͭ͜ 
͎ͫͭ͊ͦͦ͡ ͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͼ͔͚ ͔͒ͦͯͣͤͭ͟ ͣ͊Ί ͙͙͙ͨͪͫͦͪͭ͟ ͍͙ͪͦͭͦ͘͟ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Φ 

̂ ͎͊͊͘͡Έ͙ͤͻ ͙ͨͪͤͼ͙ͨ͊ͻ ˴͍͔ͦͤͤͼ͜͝ όͫͭ͊ͭͭΎ оύ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ͒ͦ ͦͫ͋͜ ͘ 
͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙ͫͭ͊ͭͫΎ ͔͋͘ 
͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝Σ ͘ ͍͎ͨͦ͊ͦΌ ζ͒ͦ ͙ͨͪͭ͊ͣ͊ͤͤͦ͝ ͡Ό͙͒ͤ͜ ͎͒ͤͦͫͭ͜͜ηΣ ͝ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡Σ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜Σ ͔͚͒͋ͤͦͫͭ͘͜Σ ͭ͊ ͔͔ͨͪ͒͋͊;͔ͤͦ ζ͍͔ͨͦͤ ͚ ͔ͺ͔͙͍͔ͭͤ͟ ͊ͯ͘͡;͔ͤͤΎ 
ͭ͊ ͍͟͡Ό;͔ͤͤΎ ͝ͻ ͒ͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊ηΣ ζ͍ͪͤͫͭ͜͜Έ ͙͍͔͚ͣͦ͗ͦͫͭ͡η ͜ ζ͙͚ͨͪͤΎͭͭΎ ͝ͻ Ύ͟ 
͔ͦͣͨͦͤͤͭ͊͟ ͡Ό͒ͫΈͦ͟͝ ͪͤͦͣ͊ͤͭͤͦͫͭ͘͜͜͜ ͚ ;͙͙͊ͫͭͤ ͡Ό͍͒ͫͭ͊ηΦ 

˿ͭ͊ͭͭΎ нп ζ˻͍ͫͭ͊͜η ͨΦ м ˴͍͔ͦͤͤͼ͜͝ ͙͍ͨͪͫΎ;͔ͤ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ 
ͨͪͦͫͭͦͪͯ ͒͡Ύ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΦ ̂ ͚ͤ͜ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎ 
ͤ͊ ͍ͨͪ͊͜ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͤ͊ ͍ͦͫͭͯ͜  ͍ͯͫ ͜ͻ ͝͝ ͊ͤ͊͟͡ͻΦ ˴ͪͣ͜ 
͎ͭͦͦΣ ζ͒͡Ύ ͼ͔͚͜͡ ͔ͪ͊͊͘͜͡ͼ͜͝ ͼΈ͎ͦͦ ͍ͨͪ͊͊ ͔͋͘ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ͚ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ 
͍ͪͤͦͫͭ͜͜ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͔͍͙͒ͪ͗͊-ͯ;͙͊ͫͤͼ͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͤ͜͟͡Ό͙͍ͤͯ͘ ͍ͦͫͭͯ͜ 
ͤ͊ ͍ͫ͜ͻ ͍ͪͤ͜Ύͻ ͜ ͍ͤ͊;͊ͤͤΎ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͙͗ͭͭΎΣ ͎ͨͪ͊ͤͯ;͙ ͙ͨͪ ͼΈͦͣͯΥ ͒ͦ 
͍͎ͨͦͤͦͦ ͍͙ͪͦͭͯ͘͟ ͡Ό͒ͫΈ͎ͦͦ͟ ͔ͨͦͭͤͼ͊ͯ͜͡Τ ͒ͦ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍ͭ͊͊ͤͭ͜͡ ͜ 
͍ͭͦͪ;ͦͫͭ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ ͊ ͭ͊ͦ͗͟ ͒ͦ ͝ͻͤ͜ͻ 
͍͙ͪͦͯͣͦ͘ͻ ͜ ͺ͙͘͜;͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͯ ͚͍ͤ͊ͨͦͤ͜΄ͦͣͯ ͦ͋ͫΎ͘͜Τ ͒ͦ ͤ͊͒͊ͤͤΎ ͣ͝ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͙͋ͪ͊ͭ ͙͍͊ͭͤͯ͟ ͯ;͊ͫͭΈ ͯ ͙͗ͭͭ͜ ͍͜͡Έ͎ͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊ηΦ 

̂ ͫͭ͊ͭͭ͜ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎ ͤ͊ ͍͙͟͡Ό;ͤͦͣͯ ͤ͊͘;͔ͤͤ͜ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͍ͯͣͦ ͒͡Ύ 
͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͨͪ͊͊ ͤ͊ ͍ͦͫͭͯ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ Ύ͟͜ 
͍͟͡Ό;͊ΌͭΈΥ 

ï ͍͙͚ͪͤ͜ ζ͒ͦͫͭͯͨ ͒ͦ ͤ͜͟͡Ό͙͍ͤͦ͘͝Σ Ύͫͤͦ͟͜͝ ͭ͊ ͔͋ͦͨ͊ͭͤͦ͘͡͝ ͨͦ;͍͊ͭͦͦ͟͝ ͚ 
͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͣͫ͜ͼΎͻ ͍͎ͫͦͦ ͙͍ͨͪͦ͗͊ͤͤΎηΤ  

ï ζ͒ͦͫͭͯͨ ͒ͦ ͎͊͊͘͡Έͤͦ͝ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΣ ͍͙ͦͫͭ͜ 
͒͡Ύ ͙͒ͦͪͦͫ͡ͻ ͜ ͍ͤ͊;͊ͤͤΎ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͙͗ͭͭΎ ͔͋͘ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ͭ͊ 
͍ͤ͊ͪͤ͜͜ ͘ ͤ͜΄͙͙ͣηΤ 
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ï ζ͔ͤͦ͋ͻ͒ͤͯ͜ ͙͍͍ͤ͒͒ͯ͊ͦ͊ͤͯ͘͜͜͜͡ ͙ͨ͒ͭͪͣͯ͜͟ ͒͡Ύ ͔͎ͨͦ͡΄͔ͤͤΎ 
͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣηΦ 

̂ ͍͙΅͔ ͦͤ͊͘;͔͙ͤͻ ͔ͨͦͦ͗ͤͤ͡Ύͻ ˴͍͔ͦͤͤͼ͜͝ ͊͟ͼ͔ͤͭͯΊͭΈͫΎ ͍͎ͯ͊͊ ͤ͊ ͔ͤͦ͋ͻ͒͜-
ͤͦͫͭ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͨͪ͊͊ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͤ͊ ͍͙͚ͪͤ͜ 
͒ͦͫͭͯͨ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜Σ ͭͦ͋ͭͦ ͤ͜͟͡Ό͙͍ͤͦ͘͝Φ ́͊͊͟ ͍ͦͫͭ͊͜ ͔ͤ ͔ͣͦ͗ ͙͋ͯͭ Ύͫͤͦ͟͜Ό 
͔͋͘ ͍͊͟͜͡ͺ͍ͦ͊ͤͦ͜͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͪͤͦͨͪͦ͘͜ͺ͜͡Έ͙ͤͻ ͺ͊ͻ͍͜ͼ͍͜ ͒͡Ύ ͙ͪͦ͋ͦͭ ͍ 
ͤ͜͟͡Ό͙͍͙ͤ͘ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΦ ˽ͯͤͭ͟ п ͫͭ͊ͭͭ͜ нпΣ ͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ ζ͔͒ͪ͗͊-
͍-͙ͯ;͙͊ͫͤͼ͜ ͍͙͍͗͊ΌͭΈ ͔͙ͤ͊͗ͤ͡ͻ ͊͘ͻ͍ͦ͒͜ ͒͡Ύ ͊ͯ͘͡;͔ͤͤΎ ͒ͦ ͙ͪͦ͋ͦͭ ͍;͙͔͍ͭ͜͡Σ 
͔ͦͪͣ͊͘͟ ͚ ͯ;͙͔͍ͭ͜͡-͍͍ͤ͊͒͜͜͜͡Σ Ύ͟͜ ͍ͦͦ͒͜͡ΌͭΈ ͔͍͗ͫͭͦͦΌ ͍ͣͦͦΌ ͭ͊ ό;͙ύ ͔͊͋ͭͦ͟Ό 
ˣ͚ͪ͊͡ΎΣ ͭ͊ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͜ ͔ͨͪͫͦͤ͊ͯ͡Σ ΅ͦ ͨͪ͊ͼΌΌͭΈ ͤ͊ ͍ͫ͜ͻ ͍ͪͤ͜Ύͻ 
͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ηΣ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ζ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ͜ ͔͙ͣͭͦ͒Σ ͙ͫͨͦͫͦ͋ ͭ͊ 
ͺ͙ͦͪͣ͊ͭ ͍ͫͨͯ͊ͤͤ͜͟͡ΎηΣ ͭ͊ ͙ͦ͋ͤ͊ͤ͘͜ͻ ͯ ͙ͨͭ͊ͤͤΎͻ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͙ͣͭͦ͒͟ ͘ ͔ͣͭͦΌ 
ͤ͊͒͊ͤͤΎ ͙͙ͨ͒ͭͪͣ͜͟ ͦͫͦ͋͊ͣ ͘ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͯ ͙ͨͫͻͦͺ͙͘͜;ͤͦͣͯ ͍͙ͪͦͭͯ͘͟Φ 

˭ ͙ͪ͊ͭͺ͊͜͟ͼ͜ΊΌ ̂ͪ͊ͤͦ͟͝Ό ˴͍͔ͦͤͤͼ͜͝ ˻˻˹ ͨͪͦ ͍ͨͪ͊͊ ͍͍ͤ͊͒͜͜͜͡ 
ͪͦͨͦ͘;͊ͭͦ ͒ͦͦͪͤͤ͟͜͜ ͙ͣͤ͘͜ ͍ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ͔ͦͪͣ͊͘͟Σ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͤ͜͟͡Ό͙͍ͤͦ͘͝ 
ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΣ Ύ͔͟ ͣ͊Ί ͎͚͊ͪͣͦͤͤͦ͜ ͨͦΊ͙͒ͤ͊ͭͫΎ ͘ ͤ͊Ύ͍ͤͦΌ ͙͔ͫͫͭͣͦΌ 
͔ͫͨͼ͊͜͡Έͤͦ͝ ͭ͊ ͎͊͊͘͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ 

͔̋ ͙ͦ͒ͤͣ ͍͙͍͙͊͗ͣ͡ ͔͒ͦͯͣͤͭͦͣ͟Σ Ύ͙͚͟ ͍͙ͤ͊͘;͊Ί ͣ͗ͤ͊ͪͦ͒ͤͯ͜ 
ͨͦͭ͜͡ ͙ͯ͟ ͍ͫͭͦͫͦͤͦ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ Ί ζ˽͊ͤ͡ ͚͒͜ ˾͙͊͒ 
͍͙̐ͪͦͨ ΅ͦ͒ͦ ͙ͫͨͪΎͤͤΎ ͍ͨͪ͊͊ͣ ͜ ͍͚ͨͦͤ͜ ͯ;͊ͫͭ͜ ͡Ό͔͚͒ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ 
͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜Υ ͨͦͪ͊͟΅͔ͤͤΎ Ύͦͫͭ͟͜ ͙͗ͭͭΎ ͡Ό͔͚͒ ͘ 
͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍ ͍̐ͪͦͨ͜ ͍ нллсςнлмр ͪͦ͊͟ͻη ώуϐΦ 

˥͍͙͙ͦͦͤͣ͡ ͍͊͒͊ͤͤ͘Ύ͙ͣ ͼΈ͎ͦͦ ͔͒ͦͯͣͤͭͯ͟ Ί ͒ͦͫΎ͎͔ͤͤͤΎ ͍ͨͦͤͦ͝ ͯ;͊ͫͭ͜ 
͡Ό͔͚͒ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍ ͙͗ͭͭ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˴͔͍͙͙ͪͤͣ͜ 
͙ͨͪͤͼ͙͙ͨ͊ͣ ˽͊ͤͯ͡ ͚͒͜ ΊΥ 

ï ζ͊͋ͦͪͦͤ͊͘ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ΅ͦ͒ͦ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ 
͍ͤ͊͒ͤͫͭ͜͜͜͡ΌηΤ 

ï ζ͍ͪͤͫͭ͜͜Έ ͙͍͔͚ͣͦ͗ͦͫͭ͡ηΤ 
ï ζ͍ͨͦͤ͊ ͯ;͊ͫͭΈ ͯͫ ͜ͻ ͡Ό͔͚͒ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍ ͙͗ͭͭ͜ 

ͫͯͫͨ͜͡Έ͍ͫͭ͊ηΤ 
ï ζ͍͎ͨͦ͊͊ ͒ͦ ͍͔͚͒ͣͤͤͦͫͭ͜͜ ͜ ͍͙ͤ͊ͤͤ͘Ύ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ Ύ͟ ;͙͙͊ͫͭͤ 

͡Ό͒ͫΈ͎ͦͦ͟ ͪͦͣ͊ͭͭ͘͝ΎηΤ 
ï ζ͎͒ͤͫͭ͜͜Έ ͜ ͍͊ͭͦͤͦͣͤͫͭ͜Έ ͙ͦͫͦ͋Σ  ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͍ͫͦ͋ͦ͒͊ ͙͙ͪͦ͋ͭ 

͍͙͚͊ͫͤ͡ ͍͙͋ͪ͜η ͭͦ΅ͦΦ 
˽͊ͤ͡ ͚͒͜ ˾͙͊͒ ͍͙̐ͪͦͨ Ί ΄͙ͪͦͦͣ͊ͫ͟΄͙ͭ͊͋ͤͣ ͜ ͦͻͦͨ͡ΌΊ ͍ͫ͜ ͍ͦͫͤͦͤ͜ 

ͦ͋͊ͫͭ͜͡ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ ͔ͦͪͣ͊͘͟ ͍͙͚ͪͤ͜ 
͒ͦͫͭͯͨ ͒ͦ Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜Φ  ͔̂͒ͦͯͣͤͭ͟͜ ͊ͤ͊͘͘;͊ΊͭΈͫΎΣ ΅ͦ ͍ͦͫͭ͊͜ Ί ͍͙͍͙͊͗ͣ͡ 
ͺ͊ͭͦͪͦͣ͟ ͫͦͼ͊͜͡Έͤͦ͝ ͔͎ͤͭͪ͊͜ͼ͜͝ ͭ͊ ͍͊ͭͦͤͦͣ͜͝ ͡Ό͔͚͒ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ 
͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΦ ˨͡Ύ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍ͦͫͭ͊͜ ͍͙ͨͦͤͤ͊ 
ζͦͻͦͨ͡Ό͍͙͊ͭ ͍ͫ͜ ͔͙ͨͪͦ͒͜ ͙͗ͭͭΎΣ ͨ͒͜ ͔ͤΌ ͪͦͯͣ͘͜ΌͭΈ ͒ͦ΄͟͜͡ΈͤͯΣ ͨͦ;͍͊ͭͦͯ͟Σ 
͔͔ͫͪ͒ͤΌΣ ͍͙΅ͯ ͭ͊ ͨͪͦͺ͔͚ͫͤͯ͜ ͍ͦͫͭͯ͜Σ ͊ ͭ͊ͦ͗͟ ͍ͤ͊;͊ͤͤΎ ͨͪͦͭΎ͎ͦͣ ͯͫ Έ͎ͦͦ 
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͙͗ͭͭΎηΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͯ ͔ͨͦͦ͗ͤͤ͡Ύͻ ˽͊ͤͯ͡ ͚͒͜ ͍͊ͯ͘͟ΊͭΈͫΎ ͨͪͦ ͤ͊͒͊ͤͤΎ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͦͫͦ͋͊ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό 
͍ͤ͊;͙͊ͭͫΈ  ͯ ͍͙͘;͚͙͊ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͪ͊ͦͣ͘ ͘͜ ͍͙͙͒ͦͪͦͣ͘ 
͙ͦ͒ͤͦͭ͊ͣ͜͟͡Σ ΅ͦ Ί ͙͙ͦͪͫͤͣ͟ ͒͡Ύ ͍ͫ͜ͻ ͯ;͙͍͊ͫͤ͟͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ 
˭͍͙;͚͊ͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͭ ͔͊ͫͨͼ͍͊ͦ͊ͤ͘͜͜͜͡ ͙͊͊͒͘͟͡ ͍͙ͨͦͤͤ͜ ͍ͫͨͨͪ͊͜ͼΌ͍͙͊ͭ 
͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͙͙ͨ͒ͭͪͣ͊ͭ͜ ͦͫ͋͜ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍ ͝ͻͤΈͦͣͯ 
ͣͫ͜ͼ͔͍ͦͣͯ ͦͭͦ;͔ͤ͜Σ ͔͔͊͋ͨ͘͘;ͯΌ;͙ ͣ͝ ͍ͨͦͤͯ ͔͎ͤͭͪ͊͜ͼ͜Ό ͍ ͫͦͼͯͣ͜Φ ˻͙͍ͫͦ͋ͦ͡͝ 
͍͎͙ͯ͊ ͎͍͊ͫͯͦͯ͘͡Ί ͔ͨͦͦ͗ͤͤ͡Ύ ͨͪͦ ζͨͦ;͍͊ͭͦͯ͟ ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͭ͊ 
͔͔͎͍ͨͪͨ͒ͦͭͦͯ͜͟ ͍ͫ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͜ ͍ͫΈ͎ͦͦ ͔ͨͪͫͦͤ͊ͯ͡Σ ΅ͦ ͨͪ͊ͼΌΊ ͤ͊ ͍ͫ͜ͻ ͍ͪͤ͜Ύͻ 
͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ ͋͜͡Έ΄ ͎͙͔͋ͦ͟͡ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙͙ͤͣ ͔͙ͨͪͦ͋ͣ͡ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ ͭ͊ 
͍ͤ͊;͊ͤͤΎ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ό ͍͍͒ͨͦ͒ͤͦ͜͜͝ ͔ͭͻ͙ͤ͜͟  ͚͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡ηΣ ΅ͦ 
͍͙͒ͦͦͭ͘͡Έ ͍͙ͤ͊͒͊͊ͭ ͎͒ͦͨͦͣͦͯ ͦͫͦ͋͊ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ  ͚
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍ ͍ͯͣͦ͊ͻ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎΦ 

˻͔ͭ͗Σ  ͯ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͔͒ͦͯͣͤͭ͊͟ͻΣ ΅ͦ ͺͦͪͣͯΌͭΈ ͙ͨͦͭͯ͜͟͡ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Σ ͔͍͊͒͊ͪͦ͊ͤͦ͘͟͡Σ ΅ͦΥ 

ï ͙ͦͫͦ͋ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͍͙ͤ͊ͤ͘͜ ͫͯͫͨ͜͡Έͤͦ ͍ͨͦͤͦͼͤͤͦ͜Ό ͍ 
ͫͦͼ͊͜͡Έͤͦͣͯ ͔ͫͤͫ͜ ͔ͣͤ΄͙ͤͦΌΣ Ύ͊͟ ͔ͨͦͭͪ͋ͯΊ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͭ͊ ͍͍͎ͨͪ͊ͦͦͦ ͊͘ͻ͙ͫͭͯΤ 

ï ͙ͦͫͦ͋ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͣ͊ΌͭΈ ͭ͊͟͜ 
ͫ͊ͣ͜ ͍ͦͫͤͦͤ͜ ͍ͨͪ͊͊Σ ΅ͦ ͜ ͝ͻͤ͜ ͍͎ͫͨͪͦͣ͊͒͜Ύ͙ͤΣ ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡Έ Ί ͔ͤ ͔͙ͣ͒;ͤͦΌΣ ͊ 
ͫͦͼ͊͜͡ΈͤͦΌ ͔ͨͪͦ͋ͣͦ͡ΌΤ  

ï ͍ͨͪ͊ͦ ͤ͊ ͍ͦͫͭͯ͜ Ί ͙ͦ͒ͤͣ ͘ ͍͙ͦͫͤͦͤͻ ͍ͨͪ͊ ͡Ό͙͙͒ͤ ͍͎͊͊͘͜͡ ͚ ͦͫ͋͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͔ͦͪͣ͊͘͟Τ  

ï ͍ͨͪ͊ͦ ͤ͊ ͍ͦͫͭͯ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͣ͊Ί 
͎͍͙͊ͪ͊ͤͭͯ͊ͭͫΎ ͔͋͘ ͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ͭ͊ ͋ͯ͒Έ-Ύ͙͟ͻ ͔͔ͦ͋ͣ͗ͤΈΤ  

ï ͔͍͒ͪ͗͊͊ ͍͙ͨͦͤͤ͊ ͍͙͍͙ͤ͊͊ͭ͘ ͙ͨͪͤͼ͙ͨ ͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͒ͦ Ύͫͤͦ͟͜͝Σ 
͔͋ͦ͘͟΄͍ͭͦͤͦ͝ ͨͦ;͍͊ͭͦͦ͟͝Σ ͎͊͊͘͡Έͤͦ͝Σ ͔͔ͫͪ͒ͤΈͦ͝ ͭ ͊ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘ 
͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͊͘ ͣͫ͜ͼ͔ͣ ͍͎ͫͦͦ ͙͍ͨͪͦ͗͊ͤͤΎΣ  ͎ͯ͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻΣ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ  ͍͜ ͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͪ͊ͦͣ͘ ͘͜ ͍͙͙͒ͦͪͦͣ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡Τ  

ï ͒͡Ύ ͍͔ͭͤͤ͜͡Ύ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͎ͤͯ;͟͜ 
͍ͤ͊;͊͡Έͤ͜ ͎͙ͨͪͦͪ͊ͣΣ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͊͒͊ͨͭͯ͊ͭ ͒ͦ ͙ͪͤ͘͜ͻ ͔ͨͦͭͪ͋ ͔͚͒ͭ͜Τ  

ï ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͍͊ͪͭͦ ͙ͨͪ͒͜͡Ύ͙ͭ ͍͊͟͜͡ͺ͍͚ͦ͊ͤ͜͟͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ 
ͪͤͦͨͪͦ͘͜ͺ͜͡Έ͙ͤͻ ͺ͊ͻ͍͜ͼ͍͜ ͒͡Ύ ͙ͪͦ͋ͦͭ ͘ ͒ͭ͜Έ͙ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ 
͔͙ͨͦͭͪ͋͊ͣ ͭ͊ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍ ͤ͜͟͡Ό͙͍͙ͤ͘ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΦ 

ˤ͙͍͙ͫͤͦ͟Φ ˸͔͗ͤ͊ͪͦ͒ͤ͜ ͍͍͔ͨͪ͊ͦ ͔ͨͦ͡ ͍͙ͤ͊ͦ͘͡ ͤ͜͟͡Ό͙͍͔ͤ͘ ͍ͤ͊;͊ͤͤΎ 
͚ͤ͊͋͜͡Έ΄ ͙ͫͨͪΎ͙͍͙ͭͣ͡ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ ͙ͭ͊ͣ͟Σ ΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͍͍͙ͫͭͦͣ͜ ͔͙͒ͣͦͪ͊ͭ͟;͙ͤͣ ͜ 
͎͙ͯͣ͊ͤͫͭ͜;͙ͤͣ ͎͔ͨͪ͊ͤͤͤΎͣΦ ˸͗ͤ͊ͪͦ͒ͤ͊͜ ͫͨ͜͡Έͤͦͭ͊ ͍͍͊͗͊Ί ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͙͔͙ͨͪͦͪͭͭͤͣ͜ ͤ͊ͨͪΎͣͦͣ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͙͔ͫͫͭͣ ͤ͊ 
ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜Φ ˿ͯ;͔͊ͫͤ ͫͯͫͨ͜͡Έ͍ͫͭͦ ζ͙͚ͨͪ΄ͦ͡η ͒ͦ ͍͙ͤ͊ͤͤ͘Ύ ͭ͊ ͍͔͔ͫͭͪ͒͗ͤͤΎ 
͍ͨͪ͊͊ ͦͫ͋͜ ͘ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͤ͊ ͍ͨͦͤͦͼͤͤͯ͜ ͯ;͊ͫͭΈ ͯ 
ͫͯͫͨ͜͡Έͤͦͣͯ ͙͗ͭͭ͜  ͚͎ͤ͊ͣ͊͊ΊͭΈͫΎ ͍͙͙ͯͫ͒ͦͣͭ͜ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ 
͍ͨͦͤͦͼͤͤͦ͜͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͼΈ͎ͦͦ ͍ͨͪ͊͊Φ ́ͦͣͯ ͦ͗ͤ͊͟ ͔͍͒ͪ͗͊͊Σ ͜ ̂ͪ͊ͤ͊͟͝ ͔ͦͪͣ͊͘͟Σ 
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͎͔ͨͪ͊ͤ ͙͍͔͙ͨͪͫͭ ͯ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͘ ͙͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ ͙ͤͦͪͣ͊ͣ ͍͊ͫͤͯ͡ 
͍͊ͦͤͦ͒͊͘͟;ͯ ͋͊ͯ͘ ΅ͦ͒ͦ ͍ͨͪ͊͊ ͤ͊ ͍ͦͫͭͯ͜ ͔͚͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͤ͊ 
͊ͫ͊͒͊͘ͻ Ύͦͫͭ͟͜Σ ͒ͦͫͭͯͨͤͦͫͭ͜Σ ͎ͯͣ͊ͤ͊͘͜ͼ͜͝ ͍͙ͦͫͭ͜ ͭ ͊ͨ ͙͔͍ͪͦͪͭͭ͜͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˨͔͊ͪ͊͟͡ͼ͙Ύ ͍ͨͪ͊ ͔͔ͪ͋ͤ͊͟Φ ˾͔ͦ͘͡Όͼ͙Ύ моус ό·L±ύ ˥͔͔ͤͪ͊͡Έͤ͊Ύ ˢ͔ͫͫ͊ͣ͋͡Ύ ˻˻˹ 

ͦͭ нл ͤͦΎ͋ͪΎ мфрф ͎ Φ ώ˩͔͙͚ͭͪͦͤͤ͟͡ ͔ͪͫͯͪͫϐΦ ς ˾ ͔͙͗ͣ ͒ͦͫͭͯͨͯ :  
http://zakon4.rada.gov.ua/laws/show/995_384. 

2. ˭͎͊͊͡Έͤ͊ ͔͒͊ͪ͊͟͡ͼ͜Ύ ͍ͨͪ͊ ͡Ό͙͙͒ͤΦ ˥͔͔ͤͪ͊͡Έͤ͊ ˢ͔ͫ͊ͣ͋͡Ύ ˻˻˹ мл ͎ͪͯ͒ͤΎ мфпу 
ͪͦͯ͟Φ ώ˩͔͙͚ͭͪͦͤͤ͟͡ ͔ͪͫͯͪͫϐΦ ς ˾ ͔͙͗ͣ ͒ͦͫͭͯͨͯ :  

http://kr -admin.gov.ua/mol/molod/2.pdf. 
3. ˴͍͔ͦͤͤͼ͜Ύ ˻˻˹ ͨͪͦ ͍ͨͪ͊͊ ͙͙͙͒ͭͤΦ ˽͙͚ͪͤΎͭ͊ ͔ͪͦ͘͡Όͼ͜ΊΌ ппκнр ˥͔͔ͤͪ͊͡Έͤͦ͝ 

ˢ͔ͫ͊ͣ͋͡͝ ˻˻˹ ͍͒͜ нл ͙ͫͭͦͨ͊͒͊͡ мфуф ͪͦͯ͟Φώ˩͔͙͚ͭͪͦͤͤ͟͡ ͔ͪͫͯͪͫϐ. ς ˾ ͔͙͗ͣ ͒ͦͫͭͯͨͯ :  
http://www.unicef.org/ukraine/convention_ small_final.pdf. 

4. ˴͍͔ͦͤͤͼ͜Ύ ͨͪͦ ͍ͨͪ͊͊ ͍͍ͤ͊͒͜͜͜͡Φ ˾͙͊ͭͺ͍ͦ͊ͤ͊͜͟ ˭͊ͦͤͦͣ͟ ͙̂ͪ͊ͤ͟͝ Ѕ 1767-VI (1767-
17ύ ͍͒͜ мсΦмнΦнллф ͪ Φ ώ˩͔͙͚ͭͪͦͤͤ͟͡ ͔ͪͫͯͪͫϐΦ ς ˾ ͔͙͗ͣ ͒ͦͫͭͯͨͯ :  

http://zakon4.rada.gov.ua/laws/show/995_g71. 
5. ˻͍͙ͫͤͦ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ Υ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;͙͚ͤ ͙ͨͦͫ͋ͤ͜͟ κ ͊͘ ͎͊͘Φ ͔ͪ͒Φ 

˴ͦͯͨ͊͡Ί͍ͦ͝ s Φ s Φ ς ˴ Φ Υ ˢΦ ˿ Φ ˴ ΦΣ нлмнΦ ς 308 ͫ Φ 
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SUMMARY 
Malyshevska I. International regulation of the rights of people with special 

educational needs and disability. 
The article analyses international special educational needs and disability acts in 

ǘŜǊƳǎ ƻŦ ŘƛǎŀōƭŜŘ ǎǘǳŘŜƴǘǎΩ Ŝǉǳŀƭ ŀŎŎŜǎǎ ǘƻ ŜŘǳŎŀǘƛƻƴΦ 5ƛǎŎǊƛmination against students with 
disabilities and their social isolation appears to be a topical issue for any democratic state. 
Thus, ensuring conditions for the development of every personality has become the priority 
for each state. On the other hand, globalization, humanization and educational integration 
have become the main tendencies of social development at the beginning of the third 
millennium. Consequently, there developed a different view on education in a modern 
society. At present everybody has an equal access to education. To meet the special 
educational needs of each student the inclusive education was introduced. Inclusive 
ŜŘǳŎŀǘƛƻƴ ǘŜƴŘǎ ǘƻ ōŜ ŎƻƴŎŜǊƴŜŘ ǿƛǘƘ ŎǊŜŀǘƛƴƎ ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ ǘƻ ƳŜŜǘ ŜŀŎƘ ƭŜŀǊƴŜǊΩǎ 
requirements and possibilities irrespective of his or her psychological and physical 
development. European community stresses that students with special educational needs 
ŀƴŘ Řƛǎŀōƛƭƛǘȅ ǎƘƻǳƭŘƴΩǘ ōŜ ŘƛǎŎǊƛƳƛƴŀǘŜŘΣ ǘƘŜȅ Ƴǳǎǘ ōŜ ŜŘǳŎŀǘŜŘ ƛƴ ǊŜƎǳƭŀǊ ŎƭŀǎǎŜǎ ŀǘ ǘƘŜƛǊ 
local schools. They find inclusive education the most favourable for learning students with 
special educational needs and disability. International community considers the introduction 
of inclusive education to be a matter of priority in reforming all modern educational systems. 
MƻŘŜǊƴ ǎƻŎƛŜǘȅ Ƙŀǎ ǊŜŎƻƎƴƛȊŜŘ ǘƘŜ ŘƛǎŀōƭŜŘ ǇŜƻǇƭŜΩǎ ǊƛƎƘǘ ǘƻ ǘƘŜƛǊ Ŧǳƭƭ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǎƻŎƛŀƭ 
life and realized the necessity for creating conditions to enjoy this right. For these reasons 
each country including Ukraine tries to make its legislation corresponding to international 
one in terms of equal access to education for learners with special educational needs and 
disability. The article gives a review of international regulation of the rights of people with 
special educational needs and disability to have equal access to education. 

Key words: learners with special educational needs and disability, international 
legislation acts, international community, right to education, educational integration, 
humanization of education, inclusive education, innovative development of a society. 
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͔͔͊͋ͨ͘͘;͔ͤͤΌ ͋͜͡Έ΄ ͍͙ͫͦͦ͟͝ Ύͦͫͭ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͙ͭ͊͟ͻ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͍ ̂ͪ͊ͤ͟͜͝Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ;͙͔ͯͭ͡ΈΣ ͔ͤͦͣͤ͊͘͜ ͍ͣͦ͊Σ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͙ͨͪ͊ͭ͊͟͟Σ ͍͙͙ͪͦ͋ͤ;͊ 
͙ͨͪ͊ͭ͊͟͟Σ ͍ͫͭ͊͗ͯ͊ͤͤΎΣ ͎͍ͨ͒ͦͭͦ͊͜͟Σ ͎ͨͪͦͪ͊ͣ͊Σ ͍͙΅͙͚ ͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˻͙͒ͤͣ ͘͜ ͍͙͍͙͊͗͡ͻ ͤ͊ͨͪΎ͍ͣ͜ Ί͍͔͚ͪͦͨͫΈͦ͟͝ 
͍͙ͦͫͭ͜ Ί ͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ ̂ ͚ͦ͗ͤ͟͜ ͪ͊ͤ͟͜͝ ͒͜Ί ͍͊ͫͤ͊͡ ͙͔ͫͫͭͣ͊ 
͎͍͙ͨ͒ͦͭͦ͜͟Σ ΅ͦ ͍͙͍͒͋͊͜Ί ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͔͙ͨͦͭͪ͋Σ ͫͭͦͪ͜͜Ό ͭ ͙͊ͭͪ͊͒ͼ͜͝Φ ˽ͦͪΎ͒ ͘͜ 
͙ͭͣΣ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͔͔ͭͤ͒ͤͼ͜Ό ͔͎ͤͭͪ͊͜ͼ͜͝ ͯ ͍͙΅͚͜ ͍ͦͫͭ͜͜ ͍ ͍̐ͪͦͨ͜Σ ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜ 
͍;͙͔͍ͭ͜͡ ͍͍ͦ͒ΎͭΈͫΎ ͫͨ͜͡Έͤ͜ ͔ͣͦ͒͜͡ ͭ͊ ͍͊ͨͪͦ͊͒͗ͯ͘ΌͭΈͫΎ ͙ͣͤ͘͜Φ ˹͊ ͒͊ͤͦͣͯ ͔ͭ͊ͨ͜ 
͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͚ͤ͜͜ ͨͪͦͼ͔͙ͫΣ ͔ͣͭͦΌ Ύ͙͟ͻ Ί 
͍͙͙͒ͦͫͦͤ͊ͭ͟͡  ͚ͯͤ͜ͺ͍͙ͯ͊ͭ͜͟ ͙͔ͫͫͭͣͯ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ  ͍ͯͫ ͜ͻ 
Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻΣ ͔͔͊͋ͨ͘͘;͙͍΄͙ ͙ͭͣ ͙ͫ͊ͣͣ Ί͒ͤͫͭ͜Έ ͍͙͋͊ͦ͘ͻ ͊ͫ͊͒͘ ͯ 
ͺ͍ͦͪͣͯ͊ͤͤ͜ ͺ͊ͻ͍͜ͼΎ ͎͒͊ͤͦͦ ͤ͊ͨͪΎͣͯΦ ˤ͙͍͊͗ͦ͡Ό ͍ͫ͊͒ͦͦ͟͡Ό ͨͪͦͼ͔ͫͯ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ Ί ͺ͍ͦͪͣͯ͊ͤͤΎ ͝ͻͤΈͦ͝ 
͔͙ͣͭͦ͒;ͤͦ͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Σ Ύ͊͟ ͔͙͍ͤͪͦͪͤͦ͘ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͙ͦͭͪͣ͊ͤͤΎͣ 
͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘Έ ͘͜ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͙ͨͫͻ͎ͦͦ͜͡͝Σ ͙͙͙͒͒͊ͭ͟͟  ͚͔͙ͣͭͦ͒-
͙͟ ͍ͤ͊;͊ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ ͊ ͭ͊ͦ͗͟ ͺ͍ͦͪͣͯ͊ͤͤΎͣ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͜ 
͍ͣͤ͜Έ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙͙ͦͭͪͣ͊ͤͻ ͤ͊ͤ͘Έ ͯ ͚͚ͣ͊͋ͯͭͤ͜ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͙ͭ͊ͤͤΎ͙ͣ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ ˢ͍ͫͭͪ͜͝ 
͚͊ͣ͊͘ΌͭΈͫΎ Ύ͟ ͔ͤͦͣͤ͘͜͜Σ ͭ͊͟ ͜ ͍ͭ͜;͙ͤ͘Ύͤ͜ ͍;͔ͤ͜Φ ˭͔ͦͪͣ͊͟Σ ͔ͦͪͣ͟͜ ͔͙͊ͫͨͭ͟ 
͍͚͊ͫͭͪͫ͜Έͦ͟͝ ͍͙ͦͫͭ͜ ͍͔͗ ͍͙͊ͤ͊ͯ͊ͫ͘͜͡͡Ύ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ˻Φ ˶ ͦ͟΄͙ͤͦΌΣ 
˶Φ ˭ ͎͊ͦͪͯ͡Έͦ͟Σ ˢΦ ˿ ͋ͪͯΊ͍ͦΌΦ ˽͔͙ͪͦ͋ͣ͡ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͍;͙͔͍ͭ͜͡ 
͒͊ͤͦ͝ ͙ͪ͊ͤ͟͝ ͒ͦͫ͒͗ͯ͜͡ΌͭΈ ˶Φ ˴ ͊ͪͭ͊΄͍ͦ͊Σ ˹Φ ˴ ͎ͦͯͭΣ ˹Φ x ͔͔͔ͤ͒ͪͼΈΣ 
˶Φ ˨ ͙͍͊ͤͦ͊͡Σ ˻Φ ˨ Ίͤ͜;Ί͍͊Σ ˶Φ ˨ ͔͍͙͘ͼΈ͊͟Σ ˻Φ ˥ ͔͊ͫͤͪΣ ̆Φ ˿ ͔͔͡ΈΣ ̂Φ ̅ iͪͭͼΣ 
ˣΦ ̅ ͪ͜ΊͻͫΣ ˢΦ ˴ ͊ͪͨ͊ͭ͜. ˹͍͊ͯͦ͟͜ ͍͙ͪͦ͒͘͜͟ ΅ͦ͒ͦ ͣͫͭͯ͘͜ ͭ ͊ ͙ͫͭͪͯͭͯͪ͟ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ ͙ͪͤ͘͜ͻ ͪ͊ͤ͊͟͝ͻ 
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͍͙̐ͪͦͨΣ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͍ ˢ͍ͫͭͪ͜͝Σ ͨͦ͒͊ͤͦ ͍ ͨͪ͊ͼΎͻ ˹Φ s ͍΄͔ͤΌ͟Σ ˤΦ x ͊ͯͪͤͦ͘͜͝Σ 
ˤΦ x ͊ͪ͊ͫ͟͜Σ ˻Φ ˥ ͦͦͭ͡Ό͟Σ ˱. ˭ ͊͒ͦͪͦ͗ͤͦ͝Σ ̅Φ x ͯͻ͔͎͔͋ͪͪ͊Σ ˸Φ ̊ ͪ͊ͭͼ͊ ͭ͊ ͤ͜΄͙ͻΦ 
ˢ͔͡ ͒ͦͫ͜ ͣ͊ͦ͡ ͙ͨͪ͒͜͡Ύͦͫ͡Έ ͍͎͙ͯ͊ ͙ͨͭ͊ͤͤΎͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙ͨͪ͊ͭ͟͟Σ ͝ͻ ͍͙ͪͤͦ͒͊ͣ͘͜  ͪͦ͜͜͡ ͨ͒͜ ;͊ͫ ͎͍ͨ͒ͦͭͦ͜͟ ͙͍;͙͔͍ͭ͜͡ ͍ 
͍͚͊ͫͭͪͫ͜Έ͙͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙͍͙͙ͫͭͭ͜͡ ͍͒ͦͫ͒͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ 
ͭ͊ ͊ͤ͊͘͜͡ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͙ͨͪ͊ͭ͟;͙ͤͻ ͔͍͊ͫͨͭ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ 
͍ͣͦ  ͯs ͍ͫͭͪ͜͝Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˢ͍͚ͫͭͪͫ͜Έ͊͟ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ Ί 
͍͙ͤ͊͒͘;͚͊ͤͦ ͼ͍͊ͦ͜͟Ό ͘ ͎ͨͦ͡Ύ͒ͯ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎΦ ̂ͫ͜ ͙ͣͤ͘͜ ͙͋ͯ͡ ͯ͘ ͍͔ͣͦͤ͜͡ 
Ί͍͔͚ͪͦͨͫΈ͙͙ͣ͟ ͍͙͎͙ͣͦ͊ͣ ͒ͦ ͣͫͭͯ͘͜ ͭ ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙ͦͫͭ͜ ͤ͊ ͍ͫ͜ͻ ͍ͪͤ͜ΎͻΣ 
͔ͦͪͣ͊͘͟  ͚̈́ ͦ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡Ύ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͤ͊ ͦ͗ͤͦͣͯ͟ ͘ ͼ͙ͻ ͔͍ͭ͊ͨ͜Φ ̂ 
͍͚ͤ͊ͯͦ͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ;͊ͫͭͦ ͍ͨͦͪͤ͜ΌΌͭΈ ͍ͦͫͭͯ͜ ͍ ˢ͍ͫͭͪ͜͝ ͘ ͤ͜΄͙͙ͣ ͙ͪ͊ͤ͊ͣ͟͝Σ 
͔ͨ͒ͪͫ͜͟͡ΌΌ;͙Σ ΅ͦ ͍ͦͤ͊ ͍͙͒ͪͭ͊͜͟ ͒͡Ύ ͙͙͍͙ͨͦͭͤ͘ͻ ͍͍͍͔͔ͤͦͦ͒ͤΈΣ ͦ͒ͤ͊͟ 
͙͊͘͡΄͊Ί ͊͘ ͫͦ͋ͦΌ ͯͤ͊͜͟͡Έͤͯ ͫ͊ͣͦ͋ͯͭͤͫͭ͜ΈΣ ͤ͊ͼͦͤ͊͜͡Έͤ͜  ͚ ͔͎ͪͦͤ͊͜͡Έͤ͜ 
͙͍ͦͫͦ͋ͦͫͭ͜͡Φ ́͊͟Σ ˣͪͯͤͦ ˭͔Ί͋͊ͻ͔ͪ ͯ ͍ͫͦ͝ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͘͜ ͔͙ͨͪͦ͋ͣ͡ ͍ͨͪͦ-
͍͔͊͒͗ͤͤΎ ͪ͊ͤͤΈ͎ͦͦ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͍ ˢ͍ͫͭͪ͜͝ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ͔ͭ͊͟ 
͍ͤ͊;͊ͤͤΎ Ί ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͔͎ͤͭͪ͊͜ͼ͚͙ͤ͜ͻ ͨͪͦͼ͔͍ͫ͜ ͙ͪ͊ͤ͟͝  ͍͍͔͚̐ͪͦͨͫΈ͙͚͟ ˿ͦΌ͘Σ 
;͔͍ͤͫͭͦ͡ ͍ Ύͦͣͯ͟ ͙͡΄͔ ͙͙ͨ͒ͫͦ͜͡͡ ͤ͊͘;ͯ΅ͫͭ͜Έ  ͤ͜ ͔ͦ͋ͻ͒ͤͫͭ͜͜Έ ͭ͊ͦ͟͝ ͔ͪͺ͙ͦͪͣ ώоϐΦ 

ˤ ˢ͍ͫͭͪ͜͝ ;͍͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͎ͦͭͯΌͭΈ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͊͋ͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ 
͔ͦ͒͟͡ ͗͜Φ ˨ͦ ͎ͭͦͦ ͗ ͯ ͨͦ;͍͙͊ͭͦ͟ͻ ΄ͦ͊͟͡ͻ ͎ͨͪ͊ͤͯͭΈ ͊ͯ͘͡;͙͊ͭ ͒ͦ ͍͙͊͒͊ͤͤ͟͡Ύ 
͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ;͙͔͍ͭ͜͡ ͨͦ;͍͊ͭͦͦ͟͝ ΄͙ͦ͟͡Σ ΅ͦ͋ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ͫ͜ͻ 
͔͔͍ͨͪ͒ͣͭ͜ ͙ͦ͒ͤͣ ͯ;͙͔͔ͭͣ͡Φ ̂ ͍͙ͨͦͦͤ͜͡ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͟͝ ͯ;͙͔ͭ͜͡Σ Ύ͟͜ 
ͨͪ͊ͼΌΌͭΈ ͯ ͔͍͙͒ͪ͗͊ͤͻ ΄ͦ͊͟͡ͻΣ Ί ͔͍͙͙͒ͪ͗͊ͤͣ ͍ͫͯ͗͋ͦ͡ͼΎ͙ͣ όˣ͔͡Έ͎͜ΎΣ 
̅ͪ͊ͤͼ͜ΎΣ ˹͔ͣ͜;;͙ͤ͊Σ ˱ͭ͊͜͡ΎΣ ˶͜ͻ͔ͭͤ΄͔͚ͭͤΣ ˶Ό͔͎ͫͣ͋ͯͪ͟Σ ˸͊͡Έͭ͊ ˹͔͙͒ͪ͊ͤ͒͜͡Σ 
˽ͦ͡Έ΅͊Σ ˽͎ͦͪͭͯ͊͜͡ΎΣ ˿͍͔ͦͤ͜͡ΎΣ ˱ͫͨ͊ͤ͜ΎΣ ͊ ͭ͊ͦ͗͟ ˢ͍ͫͭͪ͜Ύύ ώрϐΦ ̂ ͍͒ͦͨͦ͒͜͜ 
ζ˽ ͎͍͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΥ ͍͙ͪͦͭͦ͘͟ ͯ ͍̐ͪͦͨ͜η ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ 
͍͙͊͒͊͟͡;͜ ͍ͣͦ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͍͙͊͘͘;͚͊ ͣ͊ΌͭΈ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͯ͟ 
͍ͦͫͭͯ͜Σ ͯͭͣ͜ ͣ͊ΌͭΈ ͔ͤ͒ͦͫͭ͊ͭͤΌ ͎͍ͨ͒ͦͭͦͯ͜͟ ͘ ͙͙͙͒͒͊ͭ͟͟ όgeneral teachingύ ͭ͊ 
͔͙͙ͣͭͦ͒͟ ͍͙͊͒͊ͤͤ͟͡Ύ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ όlanguage teachingύ ώмΣ нтлϐΦ ̉͊ͫͦͣ 
͍͊͟͜͡ͺ͍ͦ͊ͤ͜͟͜ ͍;͙͔ͭ͜͡ ͨͪ͊ͼΌΌͭΈ ͊͘ ͦͤͭͪ͊ͭͦͣ͟͟Φ ̂ ͼΈͦͣͯ ͍͙ͨ͊͒ͯ͟ ͍͙ͦͤ ͔ͤ Ί 
͔͍͙͙͒ͪ͗͊ͤͣ ͍ͫͯ͗͋ͦ͡ͼΎ͙ͣΦ  

ˢ͍ͫͭͪ͜Ύ ͭ͊ ˹͔ͣ͜;;͙ͤ͊ ͤ͊ͨͦ͡Ύ͎͊ΌͭΈ ͤ͊ ͍͙ͨͪͦ͋ͤͦͣͯ ͔ͨͪͦ͒͜͜Σ ͨͦ 
͊ͤ͘͟͜;͔ͤͤ͜ Ύ͎ͦͦ͟ ͍;͙͔ͭ͜͡-͔͙ͫͭ͊͗ͪ ͣ͊ΌͭΈ ͔͍͙͙ͨͪ͒ͫͭ͊ͭ ͔͍ͨͤͯ ͪͦ͋ͦͭͯΣ ͊͋ͦ 
͙ͤͦ͜͟͡ ͙ͫ͊ͫͭ͟͡ ͔͔͙͊ͣͤ͘͟Φ ˽ͪͦͻ͔ͦ͒͗ͤͤΎ ͍͙͎ͨͪͦ͋ͤͦͦ ͔ͨͪͦ͒ͯ͜ ͍ ͼ͙ͻ ͪ͊ͤ͊͟͝ͻ 
͍͙͍ͨ͊͡Ί ͤ͊ ͨͦ͒͊͡Έ΄͔ ͒ͦ͋ͯͭͭ͘Ύ ͫͭ͊ͭͯͫͯ ͔͍͎͒ͪ͗͊ͤͦͦ ͍ͫͯ͗͋ͦ͡ͼΎΦ ˤͦ͒ͤͦ;͊ͫ 
͔͔͙͍͙ͨͪͫͨͭ͟ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͊ͪ͟ΩΊ͎ͪͤͦͦ ͪͦͫͭͯ ͒͡Ύ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ Ί 
͙͒ͦͫͭΈ ͔͔͙͙ͦ͋ͣ͗ͤͣΦ  

˽͔͎͎͒͊ͦ͜;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔ͣͦ͗ ͍͙ͤ͊͒͊͊ͭͫΎ ͨͪͦͭΎ͎ͦͣ ͒ͦ͋ͯͭͭ͘Ύ 
͔͙ͫͭͯ͒ͤͭ͊ͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ όundergraduate cycle) ͭ ͊ ͨͫ͜͡Ύ ͒ͦ͋ͯͭͭ͘Ύ ͭ͊ͦ͟͝ 
(postgraduate cycle). ˹ ͙͊͘͟ ͪ͊ͤ͟͝ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͙͍ͦ͋͒͜ ͺ͙ͦͪͣΦ ˱͙ͤͦ͟͡ ͎ͦͪ͊-
ͤ͊͘͜ͼ͜Ύ ͍ͤ͊;͊ͤͤΎ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͎ͭͦͦΣ ͒ͦ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ Ύͦͣͯ͟ ͙ͭͨ͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
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͊͊͒ͯ͘͟͡ ͎ͦͭͯΊͭΈͫΎ ͔ͫͭͯ͒ͤͭ όat upper or lower secondary levelύΦ ˴ͯͪͫ ͍ͤ͊;͊ͤͤΎ 
ͨͪͦͭΎ͎ͦͣ ͒ͦ͋ͯͭͭ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙͍ͭͪ͊Ί пςр ͍ͪͦ͟͜Σ ͍ ˢ͍ͫͭͪ͜͝ ͭ͊ ˣ͔͡Έ͎͜͝ ς о ͙ͪͦ͟Φ 
˴ͯͪͫ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒͡Ύ ͙ͭͻΣ ͻͭͦ ͍͒ͦ͋ͯ͘ ͍͙΅ͯ ͍ͦͫͭͯ͜Σ ͙͍ͭͪ͊Ί мςн ͙ͪͦ͟Φ  

˽͍ͪͦ͒ͤ͜͜ ͍ͫ͊͒ͦ͟͜͡ ͣͫͭͯ͘͜ ͍ͤ͊;͊ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ 
͎͋͊͘͜ΌͭΈͫΎ ͍ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻΣ ͻͦ;͊ ͫͤͯ͜ΌͭΈ ͜ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͍͒ͣͤͤͦͫͭ͜͜͜Φ 
͔͔͙́ͦͪͭ;ͤ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍ͫ͊͒ͦ͊͟͡ ͍͟͡Ό;͊Ί ͍͙͍;͔ͤͤΎ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͎͊͊͘͡Έͤͦ͝ 
͍ͦͫͭͤ͜Έͦ͝ ͙ͨͫͻ͎ͦͦ͜͡͝ ͭ͊ ͫͦͼ͎ͦͦ͜͜͡͝Φ  

˭͎͊͊͡ΈͤͦΌ ͙ͨͪ͊ͭͦ͟͟Ό ͍ ˢ͍ͫͭͪ͜͝Σ ͊ ͭ͊ͦ͗͟ ͯ ͙ͤ͘ͼ͜ ͤ͜΄͙ͻ ͪ͊ͤ͟͝ ό͔̉ͻ͜ΎΣ 
˨͊ͤ͜ΎΣ ˹͔ͣ͜;;͙ͤ͊Σ ͎̂ͦͪ΅͙ͤ͊Σ ˱ͭ͊͜͡ΎΣ ˶͍͊ͭ͜ΎΣ ˸͊͡Έͭ͊Σ ˾ͯͣͯͤ͜Ύύ Ί ͔ͫͨͼ͊͊͘͜͜͡ͼ͜Ύ 
͔͍ͫͭͯ͒ͤͭ͜ ͘͜ ͍͒ͦͻ ͔͔͍ͨͪ͒ͣͭ͜Υ ͦ͒ͤ͊ ͔ͤͦͣͤ͊͘͜ ͍ͣͦ͊  ͚ ͋ͯ͒Έ-Ύ͊͟ ͤ͜΄͊ 
͙͒ͫͼ͙ͨͤ͊͜͡Σ ͼ͔ ͔ͣͦ͗ ͙͋ͯͭ ͜ ͎͒ͪͯ͊ ͔ͤͦͣͤ͊͘͜ ͍ͣͦ͊Φ  

˻͙͍ͫͦ͋ͫͭ͜͡Ό ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ 
͍ͣͦ ͫΈ͎ͦͦ͒ͤ͜ Ί ͔ͪ͊͊͘͜͡ͼ͜Ύ ζ̐ ͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍͙ͣͪͯ͜ηΣ ΅ͦ ͤ͊͘ͻ͙ͦ͒ͭΈ 
͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͯΥ  

¶ ͍͙ͤ͊͘;͔ͤͤ͜ ͔͙ͣͭ  ͚͘ ͍͊͒͊ͤΈ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡Τ  

¶ ͍͟͡Ό;͔ͤͤ͜ ͍͙͍;͔ͤͤΎ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͔ͫͨͼ͙ͺ͙͜͟ ͯ ͣͫͭ͘͜͜ ͔͙ͦͪͣ͟ͻ 
͙͒ͫͼ͙ͨͤ͜͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡Τ  

¶ ͍͙ͤ͊ͤͤ͘͜ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔ͪ͊͊͘͜͡ͼ͜͝ ͪ͜΄͔ͤΈ ˣͦͦͤͫ͡Έ͎ͦͦ͟ 
ͨͪͦͼ͔ͫͯ ͭ͊ ͔͔͍͙ͪ͊ͤͭͤ͡ͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜ Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜Τ  

¶ ͪͦͪͦ͋͘ͼ͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜Σ ΅ͦ ͤ͊͒͊ΌͭΈ ͎ͣͦͯ͘ ͙ͦͭͪͣ͊ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ 
ζ͍ ;͙͔ͭ͡Έη ͯ  ͟͜͡Έͦ͟ͻ ͪ͊ͤ͊͟͝ͻΤ  

¶ ͯ;͊ͫͭ͜ ͍ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͔ͨͪͦͭ͊͟ͻ ͜ ͫͻ͔ͣ͊ͻ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͣͦ͋͜͡Έͤͦͫͭ͜ 
͔͍ͫͭͯ͒ͤͭ͜Τ  

¶ ͊͘͟͡Ό;͔ͤͤ͜ ͔͍͙ͣ͗͒ͪ͗͊ͤ͜ͻ ͭ͊ ͙ͣ͗ͤͫͭͭͯͭͫ͜͜Έ͙͟ͻ ͎ͯͦ͒Τ  

¶ ͪͦͪͦ͋͘ͼ͜ ͔͎ͪͦͤ͊͜͡Έ͙ͤͻ ͫͻ͔ͣΣ ΅ͦ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͯ 
ͪ͊ͤ͊͟͝ͻ-ͫͯͫ͒͊͜ͻΤ  

¶ ͍͊ͦͤͦ͒͊͘͟;ͦͣͯ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͍͙͍;͔ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ώ9, 23].  
˨Φ ˻ ͡Έ΄͊ͤͫΈ͙͚͟ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͤ͊͘;ͤͯ ͪͦ͡Έ ͯ ͙ͨͪ͊ͭ͟;͙ͤͻ ͔͊ͫͨͭ͊͟ͻ 

͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡Ύ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΣ ͨͦ͊͘ ͍ͫΎ͙͙ͣ͟ ͍͙ͫͯͣͤ͊ͣ͜Σ ͍͎͒ͪ͊͜͜Ί 
͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͙ͨͪ͊ͭ͊͟͟ ͔͍ͫͭͯ͒ͤͭ͜Φ ˽͔͙͒ͨͪ͊ͭ͊͟͟ ͎͒ͦͨͦͣ͊͊Ί ͔ͫͭͯ͒ͤͭ͊ͣ ͍͒͜;͙ͯͭ 
͍ͫͦ͝ ͙͙ͫ͡Σ ͍͙͙ͯͫ͒ͦͣͭ͜ ͼͤͤͫͭ͜͜Έ ͜ ͍͙͍͊͗ͫͭ͜͡Έ ͙ͭͻ ͔͙ͣͭͦ͒;͙ͤͻ ͨͦͤΎͭΈ ͜ ͔͎͚͊ͭͦͪ͟͜Σ 
Ύ͟͜ ͒ͦ ͔͍͎ͨͤͦͦ ͔ͣͦͣͤͭͯ ͙ͣ͊͡ ͙͒ͦͫͭΈ ͙͚͊͋ͫͭͪ͊ͭͤ͟ ͻ͔͊ͪ͊ͭͪ͟Φ ˤͦ͒ͤͦ;͊ͫΣ 
͔͍͙ͤͨͪ͊͡Έͤͦ ͋ͯͦ͡ ͋ ͍͍͔͙͒ͫͭ͜ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͙ͨͪ͊ͭ͟ͼ͜ ͪͦ͡Έ ζ́ ͍ͦͦͦ͟͝ ͔ͭͪ͊ͨ͜͝η, 
Ύ͊͟ ͙ͨͦ͊ͤ͊͟͟͡ ͙͍͔͙ͨͪͫͭ͘ ͒ͦ ͔͔ͨͪͦͣͯ͡ ͯ ͍ͫ͒ͦͣͦͫͭ͜͜ ͔͍ͫͭͯ͒ͤͭ͜Φ ˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ 
͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͙ͨͪ͊ͭ͊͟͟ ͍͙ͨͦͤͤ͊ ͙ͫͭ͊ͭ ͔͎ͤͭͪ͊͜͡ΈͤͦΌ ;͙͊ͫͭͤͦΌ ͍ͫ ͜Ί͝ ͙͔͙ͫͫͭͣ 
͔͙ͣͭͦ͒;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜Σ ͎ͦͪ͊ͤ͜;͙ͤͣ ͍͔͒ͦͨͦͤͤͤΎͣ ͒ͦ ͨͪͦͼ͔ͫͯ 
ͺͦͪͣͯ ͍͊ͤͤΎ ͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ Ύ͙͚͟ ͍͔͔͒ͭΈͫΎ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘͜ 
͔͎͎͙ͨ͒͊ͦ͜͟  ͚͔͙͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΦ ˱ͤ͊͟΄͔ ͣͦ͗ͤ͊ ͍͙͙ͫͭͦͪͭ 
͙ͫͭͯ͊ͼ͜ΌΣ ͊͘ Ύͦ͟͝ ͔ͫͭͯ͒ͤͭΣ Ύ͙͚͟ ͙ͫͭ͊͟ΊͭΈͫΎ ͘ ͍͙͙ͤͦͣ ͍͙͙͙͊ͣ͟͟͡ ͨ͒͜ ;͊ͫ 
͔͙͙ͨ͒ͨͪ͊ͭ͟͟Σ ͊͋ͦΣ ͍͔͔ͫͯͨͪ; ͯͫΈͦͣͯΣ ͔ͣͦ͗͘ ͙ͨͦ͒ͦ͊ͭ͡ ͍ͫ͜ ͦ͋ΩΊ͙͍ͭͤ͟͜ ͔͙ͨͪͦ͋ͣ͡ 
 ͚͔͔ͨͪ΄͙ͦ͒͟ ͊͘ ͍͒ͫͯͭͤͦͫͭ͜͜ ͙ͨͦͭͪ͋ͤ͜ͻ ͍͙ͤ͊;ͦ͟ ͜ ͍ͣͤ͜ΈΣ ͊͋ͦ ͣͯ͘΄͔͙͚ͤ ͔͋ͯ͒ 
͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟ ͔͍ͤ͒͊;ͯΦ ˤ͒ͭ͊͜͟Σ ͨͦͫͭ͊Ί ͔ͨͪͦ͋ͣ͊͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͙ͣͭͦ͒;ͤͦ͝ 
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͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ Ύ͟ ͒ͦ ͔ͭ͊ͨͯΣ ΅ͦ Ί ͎ͦ͜͡;͙ͤͣ 
͍͔ͨͪͦ͒ͦ͗ͤͤΎͣ ͙͔͙ͫͫͭͣ ͚͒͜ ͜ ͊͘ͻ͍ͦ͒͜  ͯ ͔ͦͤͭͫͭ͟͟͜ ͔͙ͣͭͦ͒;ͤͦ͝ ͔͔͙ͭͦͪͭͦ͟-
͙ͨͪ͊ͭ͟;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡Ύ ώсϐΦ  

˽͙ͪ͊ͭ͟;ͤͦ  ͍ ͯͫ ͜ͻ ͪ͊ͤ͊͟͝ͻ ͯͪͫ͟ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ 
͔͔ͨͪ͒͋͊;͊Ί ͔ͨͪͦ͒͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟Σ ͔ͭͪͣͤ͜ Ύͦ͟͝ ͙ͪͤͭ͘͜ΈͫΎ  ͍͙ͪͤ͘͜ͻ 
ͪ͊ͤ͊͟͝ͻΦ ˿ͪ͘͟͜Έ ͍͔ͪͭ͊͘ΌͭΈͫΎ ͒ͦ ͔ͨͪͦ͒ͯ͜ ͋ͦ͡;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟Φ ˨ͦ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͙͙ͨͪ͊ͭ͟͟ ͍͟͡Ό;͊ΌͭΈͫΎ ͚ ͔͔͔͙ͣͤͭ͡ ͍͙ͣͪͦ͊͒͊ͤͤ͜͟͟͡ΎΣ ΅ͦ ͎͍ͦͪ͊ͤͦͯ͘͜ΌͭΈͫΎ ͯ 
͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΦ ˤ ͍͚͊ͫͭͪͫ͜Έ͙͟ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ 
͍͊ͫͭͦͫͦͯ͘ΌͭΈ ͔͊ͪͨͤͤ͘͟͜͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͊͘ ΄͙ͦ͊ͣ͟͡ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜ 
͍ͤ͊;͊ͤͤΎΦ ʕ  ˢ͍ͫͭͪ͜͝ ͔͙ͫͭͯ͒ͤͭ ͙ͨͪ͊ͭͯ͟͟ΌͭΈͫΎ ͯ р ΄ͦ͊͟͡ͻ ώнΣ суϐΦ 

˽͚͔ͦͫͭͤ͜ ͨͪͦͺ͔͚͔ͫͤ͜ ͪͦͫͭ͊ͤͤ͘ΎΣ ͙͍ͦͫͦ͋ͦ͡ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ 
͙͍ͣͦ͗ͦ͡ ͊͘ ͍͙ͯͣͦ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͪ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 
ͨͦΊ͒ͤ͊ͤͤΎ ͔͔͔͍ͣͤͭ͜͡ ͔͔͙ͭͦͪͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͭ ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͙ͨͪ͊ͭ͟͟Φ 
˽͙ͦͫ͡ ͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ Ί ͙ͦ͒ͤͣ ͘͜ ͤ͊ͨͪΎ͍ͣ͜ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ 
͎ͨͪͦͪ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͍͙̐ͪͦͨΦ ͔̇ 
͚ͤ͊͘΄ͦ͡ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͯ ͋͘͜͡Έ΄͔ͤͤ͜ ;͙͊ͫͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͜ 
͙͙ͨͪ͊ͭ͟͟ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͨ͊ͤ͊͡ͻ [5]. 

˾͔͊͊͘͜͡ͼ͜Ό ͙ͨͪͤͼ͙ͨͯ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ  ͯˢ͍ͫͭͪ͜͝ ͔͔͊͋ͨ͘͘;ͯΊ ͤ͊Ύ͍ͤͫͭ͜Έ ͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͨ͊ͤ͜͡ 
͎ͭ͊ͦͦ͟ ͋ͦͯ͟͡ ͎͍͙ͨ͒ͦͭͦ͜͟Σ Ύ͟ ͙ͨͪ͊ͭ͟;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͒ͦ ͙ͪͦ͋ͦͭ ͍ ΄ͦ͟͜͡Φ ˿͙͔ͫͭͣ͊ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ Ί ͍͙͍͔͊͗ͤͦΌ ͭ͊ ͍ͨͦͫ͒ͦͤͦ͜͡ΌΣ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͍͙ͨͦͫͭͯͨͦͣ 
͔ͯͫ͊͒ͤͤͤ͟͡Ύͣ ͍͊͒͊ͤ͘Έ  ͔͔͔͋ͪ͗ͤͤ͘͜Ύͣ ͤ͊ͫͭͯͨͤͦͫͭ͜ ͣ͗͜ ͔͙͙ͦͪͣͣ͟ ͔͙ͭ͊ͨ͊ͣΦ ˤ 
͍͚͊ͫͭͪͫ͜Έ͙͟ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΣ ͙ͤ͊ͨͪ͊͒͟͡Σ ͔ͨͪ΄͊ ͺ͊͊͘ ͙ͨͪ͊ͭ͟;ͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͘ ͔ͭͪͭΈ͎ͦͦ ͔͔ͫͣͫͭͪͯΦ ˭ͣͫͭ͜ ͼΈ͎ͦͦ ͔ͭ͊ͨͯ ͙͙ͨͪ͊ͭ͟͟ ͔ͤ Ί 
͙͒ͺ͔͔ͪͤͼ͚͍͙ͦ͊ͤͣ͜ ͔͊͗ͤͦ͘͡ ͍͒͜ ͤ͊ͨͪΎͣͯ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡Φ ˽͒͜ 
;͊ͫ ͔ͫͣͤ͊ͪͫ͜Έ͙͟ͻ ͊ͤ͘ΎͭΈΣ ΅ͦ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͍ ͔ͣ͗͊ͻ ͔ͨͪ΄ͦ͝ ͺ͙͊͘ ͙ͨͪ͊ͭ͟;ͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟Σ ͔͙ͫͭͯ͒ͤͭ ͙ͦͭͪͣͯΌͭΈ ͤ͊ͤͤ͘Ύ ͨͪͦ ͎͊͊͘͡Έͤ͜ ͙ͨͪͤͼ͙͙ͨ ͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͭ ͊
͍͔͔ͨͪͦ͒ͤͤΎ ͍ͯͪͦ͟͜Σ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͙͙ͤͣ ͭ͊ ͝ͻ ͦͼͤ͜Ό͍͊ͤͤΎΦ ˤ͙ͦͤ ͭ͊ͦ͗͟ 
ͣ͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͙͍͙ͨͦͨͪ͊ͭͯ͊ͭͫ͟͟Έ ͯ ͍͔͔ͨͪͦ͒ͤͤ͜ ͔͙ͦͪͣ͟ͻ ͔͎͔͍ͫͣͤͭ͜ ͍ͯͪͦ͟͜Φ 
˱͘ ͨΩΎ͎ͭͦͦ ͔͔ͫͣͫͭͪͯ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͎͒ͪͯ͊ ͺ͊͊͘ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͍ͦͤ͊ Ί 
͙͒ͺ͔͔ͪͤͼ͚͍ͦ͊ͤͦ͜Ό ͔͊͗ͤͦ͘͡ ͍͒͜ ͺ͊ͻͯΣ ΅ͦ ͍͙͍;͊ΌͭΈ ͜ ͨͪͦͻ͙ͦ͒ͭΈ ͊͘ ͦ͋ͦͣ͊ 
͙͙ͦ͋ͪ͊ͤͣ ͔ͫͭͯ͒ͤͭͦͣ ͤ͊ͨͪΎ͙ͣ͊ͣΣ ͍ ͍ͪͤͦͣͯ͜ ͦ͋ͫΎ͘͜ όͨͦ ;͙͙ͦͭͪ ͙ͭ͗ͤ͜ ͘ ͦ͗ͤͦ͟͝ 
͙͒ͫͼ͙͙ͨͤ͜͡ύΦ ˭͒ͦ͋ͯͭͭΎ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͨ͒ͪͨ͜͟͜͡ΌΊͭΈͫΎ ͔͔͙ͭͦͪͭ;͙ͤͣ 
͍ͤ͊;͊ͤͤΎͣΣ Ύ͔͟ ͔ͪ͊ͯ͘͜͡ΊͭΈͫΎ ;͔͔ͪ͘ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͔͍ͫͣͤ͊ͪ͜͜Φ ˹͊ ͼΈͦͣͯ ͔ͭ͊ͨ͜ 
͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͭ͊ͦ͗͟ ͫͨͦͤͯ͊͟ΌͭΈ ͒ͦ ͫ͊ͣͦ͊ͤ͊ͯ͘͜͡Σ 
͔ͪͺ͔ͫ͟͜͡͝ ͎ͤ͊͋ͯͭͦͦ ͍͒ͦͫ͒ͯ͜Φ ̇Έͦͣͯ ͙ͫͨͪΎΊ ͔͔ͨͦͨͪ͒ͤΊ ͭ͊ ͍͔͊ͪ͘΄͊͡Έ͔ͤ 
͎͍͔ͦ͋ͦͦͪͤͤΎ ͍͍͙͒͒͊ͤ͜͜ͻ  ͜ ͍͔͔͙ͨͪͦ͒ͤͻ ͍ͯͪͦ͟͜Σ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍͒ͦͨͦ͒͜͜ ͨͪͦ 
͍͔͔ͨͪͦ͒ͤͤΎ ͙͙ͨͪ͊ͭ͟͟ ώ7].  

˻͍͋ͦΩΎ͍ͦͦ͘͟Ό ͍ͯͣͦͦΌ ͒ͦͨͯͫͯ͟ ͒ͦ ͔ͨͪ΄͎ͦͦ ͔͍͎͒ͪ͗͊ͤͦͦ ͙ͫͨͭͯ͜ Ί 
ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͨͪͦͭΎ͎ͦͣ у ͙͍ͭ͗ͤ͜Φ ̇Ό ͙ͨͪ͊ͭͯ͟͟ 
͚ͣ͊͋ͯͭͤ͜ ͍;͙͔ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͍͙ͨͦͤͤ͜ ͚͙ͨͪͦͭ  ͯ ͫͺ͔ͪ͜ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Σ 
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͔͔͙ͨͪͪͦ͋͟Σ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡ΎΣ ͎͍ͭͦͪ͜͜͡Φ ˸͙͍͔ͦ͗͡ ͭ͊ͦ͗͟ ͝͝ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͊͘ 
ͦͪ͒ͦͤͦͣ͟Φ ˸͔ͭͦΌ ͼ͜Ί͝ ͙͙ͨͪ͊ͭ͟͟ Ί ͍͔ͫͭͦͪͤͤΎ  ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ 
͙ͪͤͦ͟ ͨͪ͊ͼ͜ ͨͦ͊͘ ΄͟͜͡ΈͤͦΌ ͙͔ͫͫͭͣͦΌΦ ̇Ό ͙ͨͪ͊ͭͯ͟͟ ͨͦͭͪ͋ͤͦ͜ ͚͙ͨͪͦͭ ͒ͦ 
ͨͦ;͊ͭͯ͟ ͍͎ͦͫͤͦͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͯ ͍͙΅ͦͣͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡Φ ˹͊ 
ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͼ͜ ͍͒͊ ͙͙ͭͨ ͙͙ͨͪ͊ͭ͟͟ ͙ͫͨͪΎΌͭΈ ͋͜͡Έ΄ ͍͙͍͔͊͗ͤͦͣͯ ͙͚ͨͪͤΎͭͭΌ 
ͪ͜΄͔ͤͤΎ ΅ͦ͒ͦ ͍ͫͦΊ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͭ͊ ͎͒ͦͨͦͣ͊͊ΌͭΈ 
ͺ͍ͦͪͣͯ͊ͤͤΌ ͍ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͋͜͡Έ΄ ͍͎ͫ͒ͦͣͦͦ͜ 
͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͦ͋ͪ͊ͤͦ͝ ͨͪͦͺ͔ͫ͜͝ ώ4, 257].  

͔̋ ͙ͦ͒ͤ ͍͙͍͙͚͊͗͡ ͔͊ͫͨͭ͟ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͍ 
ˢ͍ͫͭͪ͜͝ ς ͼ͔ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍ͫͭ͊͗ͯ͊ͤͤΎ ͍ ͪ͊ͤ͟͜͝Σ ͍ͣͦ͊ Ύͦ͟͝ ͍͙͍;͊ΊͭΈͫΎΦ 
˭ͪͦͯͣͦ͘͜͡Σ ͔ͤ ͍ͫ͜ ͙ͪ͊ͤ͟͝  ͚ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͒͊ͭͤ͘͜ ͔͔͊͋ͨ͘͘;͙͙ͭ ͭ͊͟͜ 
͙͍ͣͦ͗ͦͫͭ͜͡Φ ̂ͭͣ͜ ͎͒ͦͨͦͣͦͯ ͍ ͙ͦͭͪͣ͊ͤͤ͜ ͎͍ͪ͊ͤͭ͜ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͤ͊͒͊ΌͭΈ 
͎͋͊͊ͭͦ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͎ͨͪͦͪ͊ͣ όSocrates, Erasmus, TempusύΣ ͎ͪͦͣ͊͒ͫΈ͟͜ ͭ͊ 
͙͍ͨͪ͊ͭͤ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ όDAAD, PAD, the Soros Foundation, the Hungarian 
Scholarship Committee, Icelandic Student Loan FundύΦ ˤ͔͙͊͟͡ ˣ͙ͪͭ͊ͤ͜ΎΣ 
̅ͪ͊ͤͼ͜ΎΣ ˱ͫͨ͊ͤ͜ΎΣ ˹͔ͣ͜;;͙ͤ͊ ͭ͊ ˢ͍ͫͭͪ͜Ύ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ ͎ͨͪͦͪ͊ͣ͊ͻ ͍͎ͣͦͤͦͦ 
ͨͦͣ͜;͙ͤͼ͍ͭ͊ όForeign Language Assistant SchemesύΦ ˭͍͔͊ͨͪͦ͊͒͗ͤͤΎ ͙ͭ͊͟ͻ 
͍ͦ͋ͣͤ͜͜ ͜ ͨͦ΄͙ͯ͟ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͒͡Ύ ͝ͻ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͍͊ͭͤͦ͟ ͊ͦ͘ͻͦ;ͯΌͭΈͫΎ  ͍
͎͋͊͊ͭΈͦͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻΣ ͔ͦͪͣ͊͘͟ ͍ ̂ͪ͊ͤ͟͜͝ ͭ͊ ˢ͍ͫͭͪ͜͝ [8].  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. ˻͔ͭ͗Σ 
͎ͪͦ͘͡Ύ͍ͤͯ΄͙ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ 
͍͊ͫͭͪ ͚ͫ͜Έ͙͟ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͣͦ͗ͤ͊ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ 
͙͍ͦͫͦ͋͊͡ ͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͙ͨͪ͊ͭ͟;͚ͤ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͒ͦ ͍͙͊͒͊ͤͤ͟͡Ύ  ͯ΄ͦ͟͜͡Σ 
͊ ͭ͊ͦ͗͟ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚͚ͤ͜͜ ͪͦ͋ͦͭ͜ ͘ ͔ͣͭͦΌ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͍͙ͨͪ͊͡Έͤͦͫͭ͜ 
͍͙͋ͦͪͯ ͔ͫͭͯ͒ͤͭͦͣ ͨͪͦͺ͔ͫ͜͝ ͍;͙͔ͭ͡ΎΣ ΅ͦ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͍͙ͨ͒͜΅ͯΊ Ύͫͭ͟͜Έ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡Ύ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ  

˽͙ͪ ͼΈͦͣͯ ͙͙͍͙͚ͨͦͭͤ͘ ͍͒ͦͫ͒͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ;͙͔͍ͯͭ͜͡ 
͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ  ͯˢ͍ͫͭͪ͜͝ ͔ͣͦ͗ ͙͋ͯͭ ͍͙͙͙͚ͦͪͫͭ͊ͤ͟ ͍ ̂ͪ͊ͤ͟͜͝ ͯ ͍͙͎͡Ύ͒͜ ͙ͭ͊͟ͻ 
͔ͪͺͦͪͣ͊ͭͦͪͫΈ͙͟ͻ ͣͤ͘͜Υ ͙͔ͨͦͫͤͤ͡Ύ ͍͎͙ͯ͊ ͒ͦ ͒ͦ͋ͦͪͯ ͍͙͍ͫͭͯͨͤ͟͜ ͤ͊ 
͔͎ͨ͒͊ ͎ͦ͜;ͤ͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔ͭͫͭͯ ͤ͊ ͨͪͦͺ͔͚ͫͤͯ͜ 
͙ͨͪ͒͊ͭͤͫͭ͜ΈΤ ͍͍͔͔͒ͤͤΎ ͚ͦͤ͊ͦͣ͘͡Ό͍͊͡Έͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟  ͍͔ͨͪ΄͜ 
͙ͭ͗ͤ͜ ͍ͤ͊;͊ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΤ 
͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͔ͭͪͣͤͯ͜ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͊͘ ͪ͊ͻͯͤͦ͟ 
ͫͦͪͦ͟;͔ͤͤΎ ;͊ͫͯ ͒͡Ύ ͔͔͙ͭͦͪͭ;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Τ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͍ͫͭ͊͗ͯ͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ͪ͊ͤ͊͟͝ͻΣ ͍ͣͦ͊ Ύ͙͟ͻ ͍͙͍;͊ΊͭΈͫΎΦ 

˽ͦ͒͊͡Έ΄͙ͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͣ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͣ ͔͋ͯ͒ ͍͙͍͔ͫͭͤͤ͜͡Ύ ͙ͨͭ͊ͤͤΎ 
͔͊͊͒ͣ͟͜;ͤͦ͝ ͣͦ͋͜͡Έͤͦͫͭ͜ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͟͝ Ύ͟ 
ͫ͟ ͍͊͒ͦͦ͡͝ ͝ͻ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟Φ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˨͔ͪ͊͟; ˿Φ ˽͎͍͒ͦͭͦ͊͜͟ ͍;͙͔ͭ͡Ύ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ͚ͣ͗ͤ͊ͪͦ͒ͤ͜͜ 

͍͚ͦͫͭͤ͜͜ ͙ͨͦͭ͜͡ͼ͜Υ ͙ͣͤ͘͜ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ κ ˿Φ ˨͔ͪ͊͟; κκ ˽͔͙ͪͦ͋ͣ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͯ;͎͊ͫͤͦͦ 
͍;͙͔ͭ͡ΎΦ ς 2014. ς Ѕ ф ό̉Φ мύ. ς ˿ Φ нсфς273. 
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2. ˴͔ͯͤ͘ͼ͍ͦ͊ ˻Φ ̑Φ ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ 
Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻ κ ˻Φ ̑Φ ˴͔ͯͤ͘ͼ͍ͦ͊ κκ ˤ͙ͫͤ͜͟  ˬ͙͙ͭͦͣͪͫΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ 
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SUMMARY 
Byndas O. The Role of Pedagogical Practical Training of Foreign Languages Teachers 

in Austria. 
One of the important areas of European education is to prepare foreign languages 

teachers. The issues involved in the Austrian educational system are worked out by both 
foreign and domestic scholars: O. Lokshyna, L. Zahorulko, L. Kartashova, N. Kohut, 
O. Denicheva, L. 5ȊŜǾȅǘǎΩƪŀΣ hΦ Gassner, H. Seel, U. Fritz, B. Friehs, L. Graf, F. Buchberger, 
M. Schratz and others. Still little attention was paid to the organization and conducting the 
practical trainings, their types and role for teachers training in Austrian schools. The purpose 
of this article is to highlight the experience of foreign languages learning and to analyze the 
features of practical aspects of foreign languages teachers training in Austria.  

The article deals with the matters of foreign languages teachers training in Austrian 
higher educational establishments. An important component of their training is the 
methodological expertise forming, which is closely involved with the acquisition of theoretical 
knowledge and practical skills and abilities. The problem of formation of practical skills and 
abilities of future foreign languages teachers in their training is investigated. Different 
organizational forms of practical teacher training in the relationship and in the general 
context of training are analyzed.  

The organization experience of foreign languages learning and analysis of features of 
practical aspects of foreign languages teachers training in Austria are highlighted. Having 
considered the features of foreign languages teachers training in Austrian higher educational 
establishments, one could confirm that special attention is given to practical training for teaching 
ƛƴ ǎŎƘƻƻƭǎ ŀƴŘ ǘƻ ǾƻŎŀǘƛƻƴŀƭ ǿƻǊƪ ƛƴ ƻǊŘŜǊ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ŎƻǊǊŜŎǘƴŜǎǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ŎƘƻƛŎŜ ƻŦ 
teaching profession that greatly improves the quality of foreign languages teachers training.  

Based on the comparative analysis some points, the implementation of which will 
promote much higher quality of specialists training in Ukraine, are formed. They  are: the 
increasing attention to the selection of applicants for teaching profession using an aptitude 
test; the introduction of practical training during the first weeks for future teachers training 
in higher educational establishments; the extension of practical teachers training by reducing 
the time for theoretical training; the implementation of educational ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊƴǎƘƛǇǎ ƛƴ 
the countries whose language is studied.  

The further research will cover the issues of academic mobility of foreign languages 
teachers in European countries as a component of their professional development. 

Key words: a teacher, foreign language, practical training, vocational training, 
internships, training, a program, higher educational establishment. 
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͔ͭͪͣͤ͜ ζͨ ͔͎͎͒͊ͦ͜;ͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ηΣ ΅ͦ ͦ͋ΩΊ͒ͤͯΊ ͍ ͫͦ͋͜ ͔͎͊ͭͦͪ͟͜͝ ζ͟ ͙͊ͫ͡;ͤͦ͝η 
͙͙͙͒͒͊ͭ͟͟ ͪ͊ͦͣ͘ ͘͜ ͚ͤ͊ͫͯ;͊ͫͤ͜΄͙͙ͣ ͔͙ͣͭͦ͒͊ͣ ͭ͊ ͙͚͙ͨͪͦͣ͊ͣ ς 
͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜͝Σ ͎͙ͯͣ͊ͤͭ͊ͪ͊͘͜ͼ͜͝Σ ͙ͦͨͭͣ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯΦ 

͍̅ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ 
͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͍͙ͨͦͤͤͦ ͚͒ͫͤ͘͜Ό͍͙͊ͭͫΎ ΄͡Ύͻͦͣ ͊ͯ͘͡;͔ͤͤΎ ͒ͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
ͨͪͦͼ͔ͫͯ ͍͙ͤͦͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡Φ ̒͟ ͨͦͤΎͭͭΎ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͣͫͭͯ͘͜Σ 
͔ͭͻ͎ͤͦͦ͜͡Ύ ͍ͤ͊;͊ͤͤΎ ͘ΩΎ͍͙͊ͫ͡Έ ͯ ͻͦ͒͜ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;ͤͦ͝ ͔͍ͪͦ͡Όͼ͜͝ ͍ ͔ͣͦͣͤͭ 
͙͔͎ͨͦͫͤͦͦ͡ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͒ͦͫΎ͎͔ͤͤͤΎ͙ͣ ͔ͭͻ͙ͤ͜͟ ͚ 
͔ͭͻͤ͜;ͤͦ͝ ͙͒ͯͣ͟Φ ˽͒͜ ͍͙͍ͨͦͣ͡ ͫͭ͊͋͜͡Έͤͦͫͭ͜ ͣͫ͜ͼΎ ͚ ͔͍͙ͤ͘;ͤͦͫͭ͜ ͍͙͍ͨͯ͡ ͔ͭͻͤ͜;-
͙ͤͻ ͍͊ͫͦ͋͘͜ Ύ͟ ͙ͭ͊͟ͻΣ ΅ͦ ͍͊ͤͦͦ͘ ͍͙͙͙ͤ͟͡Σ ͭ͊͟ ͜ ͨ͒͜ ͍͙͍ͨͦͣ͡ ͔ͯ͗ ͔͙ͯͫͭ͊ͤ͡ͻ 
͍ͫͨͦͫͦ͋͜Σ ͙͚͍ͨͪͦͣ͜ ͜ ͔͍ͣͭͦ͒͜ ͍͊ͫͦ͘ΊͤͤΎ ͤ͊ͤ͘Έ ͭ͊ ͤ͊͋ͯͭͭΎ ͍ͣͤ͜Έ ͜ ͤ ͍͙͊;ͦ͟ Σ ͍ͦͤ͊ 
ͫͭ͊͊͡ ͔͔͍͙ͨͪͭͤ͒ͯ͊ͭ ͤ͊ ͔͍ͨͤͯ ͍͔͔͒ͦͪͣͤͯ͜͟͡ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͍ͤ͊ͯͦͯ͟ ͎͊ͯ͘͡ΈΦ 

˿͊ͣ ͔ͭͪͣͤ͜ ζͨ ͔͎͎͒͊ͦ͜;ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡Ύη ͫΎ͎͊Ί ͦͪͤͤ͟͜Ύͣ ΅͔ ͯ ол-ͭ͜ ͙ͪͦ͟ 
̆̆ ͫͭͦͭͭ͜͡ΎΣ ͙ͦ͟͡ ͯ ˿̊ˢ ͍ͫͭͦͪΌ͍͙͊ͫ͡Ύ ͔ͨͪ΄͜ ͎͙ͨͪͦͪ͊ͣ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έ͎ͤͦͦ 
͍ͤ͊;͊ͤͤΎΦ ˣ͔͔͔ͨͪ͘;ͤͦΣ ΅ͦ ͊͘ ул ͍ͪͦ͟͜ ͼ͔ ͨͦͤΎͭͭΎ ͚ͨͪͦ΄ͦ͡ ͍͎͙͚͒ͦ ΄͡Ύͻ 
͔͔͙͔ͨͪͦͫͣͫͤͤ͡Ύ ͭ͊ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝Σ ͜ ͍ ͔ͪͯ͘͡Έͭ͊ͭ͜ ˿ͨͦͯ͡;͔ͤ͜ ͙̊ͭ͊ͭ ˢ͔͙͙ͣͪ͟ 
͎͙͙ͤ͊ͪͦͣ͊͒͡ ͙͒ͦͫͭΈ ͤ͊͘;͙͚ͤ ͍͒ͦͫ͒͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ 
͍͙͚͊ͪͭ ͎͙͎͋ͦͦͦ͟͡ ͍͙͍;͔ͤͤΎ  ͚ͯ ͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ ͯͪ͊ͤͫ͟͝Έͯ͟ ͍ͦͫͭͯ͜Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ  ̂ͼͦͣͯ͜͡  ͍ͯͭ͜;͙ͤ͘Ύ͚ͤ͜ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ 
͒ͯͣͼ͜ ό˹Φ x ͍͊ͫͦ͊Σ ˸Φ ˴ ͊ͪ͡΄Σ ˽Φ ˿ ͔ͪ͒Ό͟Σ ˶Φ ˿ ͙ͪ͜͟Σ ˨Φ ̒ ͤͯ΄͔͍͙͟;ύ 
ͫͺ͍ͦͪͣͯ͊ͦͫ͡Ύ ͙ͭͪ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͪͦͯͣͤͤ͘͜Ύ ͔ͭͪͣͤͯ͜ ζͦ ͍ͫͭͤ͜Ύ ͔ͭͻ͎ͤͦͦ͜͡Ύη: 
͍͙͚ͤ͊ͯͦ͟ ς Ύ͟ ͤ͊ͨͪΎͣ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟Σ Ύ͙͚͟ ͍͙͍;͊Ί ͚ ͪͦͪͦ͋͘͡ΎΊ ͼ͜͜͡Σ 
ͣͫͭ͘͜Σ ͔͙ͣͭͦ͒ ͭ͊ ͙͊ͫͦ͋͘ ͍ͤ͊;͊ͤͤΎΣ ͊ ͭ͊ͦ͗͟ ͔ͨͪͦͭͯ͟Ί ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͨͪͦͼ͔͙ͫΤ 
ͨͪͦͼ͔ͫͯ͊͡Έͤͦ-͙͍͙͚ͦͨͫͦ ς Ύ͟ ͎͙͊ͦͪͭͣ͡ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎΣ ͫͯͯͨͤͫͭ͟͜Έ ͚͎ͦͦ 
ͼ͔͚͜͡Σ ͣͫͭͯ͘͜ ͭ͊ ͍͊ͫͦ͋͘͜Σ Ύ͟͜ ͙ͫͨͪΎΌͭΈ ͒ͦͫΎ͎͔ͤͤͤΌ ͍͙ͤ͊͘;͔͙ͤͻ 
͍͙͊ͨ͊ͤͦ͊ͤ͘͡ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Τ ͨͪͦͼ͔ͫͯ͊͡Έͤͦ-͒͜Ύ͡Έ͙͚ͤͫͤ͜ ς Ύ͟ ͔ͭͻ͎ͤͦͦ͜͡;͙͚ͤ 
ͨͪͦͼ͔ͫΣ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͙͍͔ͫͦͦͪ͒ͤͦ͊ͤ͟ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͍ͫ͜ͻ ͙͙ͦͫͦ͋ͫͭͻΣ 
͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͙ͤͻ  ͣ͜ ͔͎ͭͦ͒ͦͦ͜͡;͙ͤͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊ͫͦ͋͘͜Φ  

˹͍͊;͊͡Έͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͔͔͔͋ͨͪ͘;ͤͦΣ ͒ͦͫ͒͗ͯ͜͡ΌͭΈͫΎ ͚ 
͔͙͊ͣͪ͊ͤͫ͟Έ͙͙ͣ͟ ͔͎͎͙ͨ͒͊ͦ͊ͣΦ ́͊͟Σ ͭ͊͟͜ ͍ͤ͊ͯͦ͟ͼ͜Σ Ύ͟ ˸Φ ʕ ͔͚͡ όM. Weil), 
ˣΦ ˨ ͚͗ͦͫ όB. JoyceύΣ ˩Φ ˴ ͎͊ͦͯͤ͡ όE. Calhounύ ͍͙͍;͊ΌͭΈ ͔͎͎ͨ͒͊ͦ͜;ͤͯ 
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͔ͭͻ͎ͤͦͦ͜͡Ό Ύ͟ ͪͦ͒͘͜͡ ͙ͤ͊ͯ͟Σ Ύ͙͚͟ ͪͦͪͦ͋͘͡ΎΊ ͼ͜͜͡Σ ͣͫͭ͘͜Σ ͔͙ͣͭͦ͒Σ ͙͊ͫͦ͋͘ 
͍ͤ͊;͊ͤͤΎΣ ͔ͣͦ͒͡ΌΊ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͨͪͦͼ͔͙ͫΣ Ύ͟͜ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͒͡Ύ 
͒ͦͫΎ͎͔ͤͤͤΎ ͙͋͊͗͊ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Φ ̒͟ ͎͎͙͚͋͊͊ͭͦͪ͊ͤͤ ͨͪͦͼ͔ͫΣ ΅ͦ ͍ͫͭͦͪΌΊ 
͙͍ͤͫͭͪͯͭͤͯ͜͟ ͭ ͊ ͨͪͦͼ͔ͫͯ͊͡Έͤͯ ͍ͫ͊͒ͦ͟͜͡ ͍ͤ͊;͊ͤͤΎΣ Ύ͟͜ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ 
͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͦͫͭͤ͜Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͔ͭͻ͎ͤͦͦ͜͡Ό 
́Φ s ͔ͤ͒ͪͫͦͤ όT. AndersonύΣ ˴Φ ˾͜;͊ͪ͒ όC. Richard). 

̂ ͍͚ͫͦ͝ ͫͭ͊ͭͭ͜ ͙ͣ ͍͙ͫͭ͊ͣͦ ͊͘ ͔ͣͭͯ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͪͤ͘͜͜ ͨ͒͜ͻ͙ͦ͒ 
͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͒ͦ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͨͦͤΎͭͭΎ ζͨ ͔͎͎͒͊ͦ͜;ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡Ύη, 
͊͟ͼ͔͍͍ͤͭͯ͊΄͙ ͍ͦͫͤͦͤͯ ͍͎ͯ͊ͯ ͤ͊ ͣͯ͡Έ͙͔͚͙ͭͣ͒ͤ͜ͻ ͭ͊ ˱͔͔ͤͭͪͤͭ-͔ͭͻ͎ͤͦͦ͜͡ΎͻΣ Ύ͟͜ 
͍ͤ͊͋ͯ͊ΌͭΈ ͙͔͎ͨͪͦͪͭͭͤͦͦ͜ ͤ͊͘;͔ͤͤΎ ͍ ͍͚ͣͦͤ͜ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͚ͣ͊͋ͯͭͤ͜ͻ 
ͯ;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˿̊ˢΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˨ͦͫΎ͎͔ͤͤͤΌ ͔͙ͣͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͫͨͪΎͦ͡ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͭ͊͟ͻ ͔͍ͣͭͦ͒͜Υ ͍͙͍;͔ͤͤΎΣ ͊ͤ͊͘͜͡  ͎ͯ͊͊͘͜͡Έ͔ͤͤͤΎ ͙ͨͫͻ͎ͦͦͦ͡-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͙͔ͫͤͭ͘Σ ͍ͨͦͪͤ͜ΎͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˤ ͔͙͊ͣͪ͊ͤͫ͟Έͦͣͯ͟ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜ 
͍;͔ͤ͜  ͯ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͜ ͘ ͔͎͙ͦ͊ͣ͟͡ ͊͘ ͦͪ͒ͦͤͦͣ͟ ͒ͦͫΎ͎͙͡ ͎͙ͦ͒͘ ΅ͦ͒ͦ 
͍͙ͤ͊͘;͔ͤͤΎ ͭ ͊ ͭͯͣ͊͡;͔ͤͤΎ ͟͡Ό;͍͙ͦͻ ͨͦͤΎͭΈΦ ˭͔ͦͪͣ͊͟Σ ͪͦͪͤ͘͘͜ΎΌͭΈ ͭ͊͟͜ 
͔͙ͭͪͣͤ͜Υ ζͭ ͔ͻ͎ͤͦͦ͜͡͝ ͍ͤ͊;͊ͤͤΎη ό͍ͤͦ͜ ͍ͤ͊ͯͦ͟͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͊ͤ͊ͯ͘͜͡ ͚ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯύΣ ζͭ ͔ͻ͎ͤͦͦ͜͡͝ ͍ ͍ͤ͊;͊ͤͤ͜η ό͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ 
ͨͪͦͼ͔ͫ͜ ͔ͭͻͤ͜;͙ͤͻ ͍͊ͫͦ͋͘͜ ͜ ͍͊ͫͦ͋͘͜ ͎͍͎ͨͪͦͪ͊ͣͦ͊ͤͦͦ ͍ͤ͊;͊ͤͤΎύΣ ζͣ ͊ͫ-͔͚ͣ͒ͤ͜͜ 
͍ͤ͊;͊͡Έͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝η ό͔ͭͻ͎ͤͦͦ͜͡͝Σ ΅ͦ ͐ͪͯͤͭͯΌͭΈͫΎ ͤ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͍ 
ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦͣͯ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͨͪͦͼ͔ͫ͜ ˭˸˱ύΣ ζͨ ͔͎͎͒͊ͦ͜;ͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝η 
ό͔͙͚ͦͣͨͫͤ͟͟͡Σ ͔͎͙͍͙͚ͤͭͪ͊ͭͤ͜ ͨͪͦͼ͔ͫΣ ΅ͦ ͦͻͦͨ͡ΌΊ ͡Ό͔͚͒Σ ͔͒͜͝Σ ͙͊ͫͦ͋͘ ͭ͊ 
͙ͫͨͦͫͦ͋ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͘ ͔ͣͭͦΌ ͒ͦͫΎ͎͔ͤͤͤΎ ͍͙ͻ͍͙ͦͤͻ ͭ͊ 
͙͙͒͒͊ͭ͟;͙ͤͻ ͼ͔͚͜͡ ͜ ͔ͪ͊ͯ͘͜͡ΊͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͔ͭͻͤ͜;͙ͤͻ 
͍͊ͫͦ͋͘͜ ͭ͊ ͔͙ͣͭͦ͒;͙ͤͻ ͙͚͍ͨͪͦͣ͜ύ ώсϐΦ 

˴ͦͣͫ͜͜Ύ ͘ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ͤ͊;͊ͤͤΎ ˿̊ˢ  ͍ мфтл ͪͦͼ͜ ͒͊͊͡ ͍͙ͤ͊͘;͔ͤͤΎ 
͍ͤ͊;͊͡Έͤͦ͝ ͔ͭͻ͎ͤͦͦ͜͡͝ Ύ͟ ζͫ ͙͔͙ͫͭͣ͊ͭ;͎ͤͦͦ ͍ͨ͊ͤͯ͊ͤͤ͡ΎΣ ͚͔͒ͫͤͤͤ͘͜Ύ  ͚
ͦͼͤ͜Ό͍͊ͤͤΎ ͍ͫ Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ  ͚ͯ;ͤͤ͜Ύ ͍ ͔ͣ͗͊ͻ ͔ͫͨͼ͙ͺ͜;͙ͤͻ ͼ͔͚͜͡Σ 
΅ͦ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͯ;ͤͤ͜Ύ ͭ ͊ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͙͔͚ͦͫͦ͋ͫͭͦͫͭ ͜ 
ͨͪͦͻ͙ͦ͒ͭΈ ͘͜ ͊ͯ͘͡;͔ͤͤΎͣ Ύ͟ ͍͙͊͒͊͟͡ͼΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡Σ ͭ͊͟ ͜ ͔ͭͻͤ͜;͙ͤͻ ͍͊ͫͦ͋͘͜Σ 
͔ͣͭͦΌ ;͎ͦͦ Ί ͍͙ͨ͒͜΅͔ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͤ͊;͊ͤͤΎη [8, 6]. 

́͊͟ ͍͔͊ͤ͘ ζͦ ͺ͜ͼ͚͔ͤ͜η ͍͙ͤ͊͘;͔ͤͤΎ ͔ͭͪͣͤͯ͜ ζͨ ͔͎͎͒͊ͦ͜;ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡Ύη ͯ 
мфтф ͪͦͼ͜ ͍͊ͨͪͦͨͦͤͯ͊͊͘͡ ˢͫͦͼ͊͜ͼ͜Ύ ͘ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͦͣͯͤ͊͟͜͟ͼ͚͜ ͜ ͔ͭͻ͎͚ͤͦͦ͜͡ 
˿̊ˢΥ ζ˽ ͔͎͎͒͊ͦ͜;ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡Ύ Ί ͔͙͚ͦͣͨͫͤ͟͟͡Σ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͨͪͦͼ͔ͫΣ ΅ͦ 
ͦͻͦͨ͡ΌΊ ͡Ό͔͚͒Σ ͔͒͜͝Σ ͙͊ͫͦ͋͘ ͭ ͙͊ͫͨͦͫͦ͋ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͒͡Ύ ͊ͤ͊ͯ͘͜͡ 
͔ͨͪͦ͋ͣ͡ ͜ ͍ͨ͊ͤͯ͊ͤͤ͡ΎΣ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͦͼͤ͜Ό͍͊ͤͤΎ  ͚͔͍ͪͯ͊ͤͤ͟Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύͣ 
͔ͨͪͦ͋ͣ͡Σ ΅ͦ ͫͭͦͫͯΌͭΈͫΎ ͍ͫ͜ͻ ͔͍͊ͫͨͭ͟͜ ͍͊ͫͦ͘ΊͤͤΎ ͤ͊ͤ͘Έη [4, 190]. 

̒͟ ͍͔ͫͭͪ͒͗ͯΊ ˶Φ ˿ ͙ͪ͜͟Σ ͍͙ͪͦͭͦ͘͟ ͔͚͒͜ ͔ͭͻ͎ͤͦͦ͊͘͜͡ͼ͜͝ ͍͙ͦͫͭ͜ ͯ ˿̊ˢ 
͚ͨͪͦ΄͍ͦ ΄͡Ύͻ ͍͒͜ ͔͒͜͝ ͔ͭͻ͎ͤͦͦ͜͡͝ Ύ͟ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ́˭˹ ͯ ͍ͤ͊;͊ͤͤ͜ ͒ͦ ͔͒͜͝ 
͔ͭͻ͎ͤͦͦ͜͡͝ Ύ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͊ͫ͊͒͊͘ͻ ͙͔͎ͫͫͭͣͤͦͦ ͨ͒͜ͻͦ͒ͯΣ 
͍͔ͫͭͦͪͤͤΎ ͙ͭ͊͟ͻ ͙͙͒͒͊ͭ͟;͙ͤͻ ͙͔ͫͫͭͣΣ ͯ Ύ͙͟ͻ ͪ͊ͼͦͤ͊͜͡Έͤͦ ͨͦΊ͒ͤͯΌͭΈͫΎ ͍ͫ͜ 
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͙͙ͫ͊͒ͤ͟͟͡ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͯͫͨ͜΄͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ς ͔ͭͻͤ͜;ͤ͜  ͚͡Ό͒ͫΈ͟͜ ͔͙ͪͫͯͪͫΣ 
;͊ͫΣ ͣͫ͜ͼ͔ ͍ͤ͊;͊ͤͤΎ ͭͦ΅ͦ ώпΣ мфлϐΦ 

̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͊ͤ͊ͯ͘͜͡ ͙ͪͤ͘͜ͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͪͦͯͣͤͤ͘͜Ύ 
ͨͦͤΎͭͭΎ ζͨ ͔͎͎͒͊ͦ͜;ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡Ύη ͔͙͊ͣͪ͊ͤͫ͟Έ͙͙ͣ͟ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͣͦ͗ͤ͊ 
͍͔͍͙ͫͭͪ͒͗ͯ͊ͭ ͨͪͦ ͙ͭͪ ͍ͪͤ͜͜ ͚͎ͦͦ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜ΎΥ 

¶ ͎͊͊͘͡Έ͔͎͎ͤͦͨ͒͊ͦ͜;͙͚ͤ ό͎͊͊͘͡Έ͙͙ͤͦ͒͒͊ͭ͟;͙͚ͤ  ͘͜ ͎͊͊͡Έ͍͙ͤͦͻ͍͙͚ͦͤύΤ 

¶ ͔͔ͨͪ͒ͣͭͤͦ-͔͙ͣͭͦ͒;͙͚ͤ όΎ͟ ζͦ ͔ͪͣ͊͟ ͔͙ͣͭͦ͒͊͟η ͍ ͙͊͒͊ͤͤ͟͡Ύ ͔͔ͨͪ͒ͣͭ͊ύΤ 

¶ ͦ͊͟͡͡Έ͙͚ͤ όΎ͟ ͔ͭͻ͎ͤͦͦ͜͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͦͤΎͭΈΣ ͍͙ͤͦͻ ͤ͊ͤ͘ΈΣ 
͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ Ύ͔͚ͦͫͭ͟ύ ώпϐΦ 
̋ͦ ͗ ͫͭͦͫͯΊͭΈͫΎ ͍͙ͦͫͤͦͤͻ ͍͊͒͊ͤ͘Έ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͫͺ͔ͪ͜ 

͍ͤ͊;͊ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ ͭͦ ͭͯͭ ͣͦ͗ͤ͊ ͍͙͙͙͒ͭ͜͡Υ ͤ͊͋ͯͭͭΎ ͣ͜ͼ͙ͤͻ ͤ͊ͤ͘ΈΣ 
ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͍͙ͣͦΣ Ύ͊͟ ͍͙͍;͊ΊͭΈͫΎΤ ͺ͍ͦͪͣͯ͊ͤͤΎ ͫͦͼ͊͜͡Έͤͦ-ͼͤͤͦ͜͝ 
͍͔͙ͨͦ͒ͤ͜͟Τ ͯͣ ͤͤ͜Ύ ͔͍͙ͦͨͪͯ͊ͭ ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͣ ͔ͤͫͭͪͯͣͤͭ͊ͪ͜͜ΊͣΤ ͍͙ͪͦͭͦ͘͟ 
͔ͭͻ͎ͤͦͦ͜͡;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΤ ͯͣ ͤͤ͜Ύ ͍͙͍͙ͦͤͯ͊ͭ͟ ͍ͫ͊ͣͦͦͫͭͤ͜Ό ͒͜Ύ͡Έͤͫͭ͜Έ ͯ 
ͫͺ͔ͪ͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΤ ͍͙͍;͔ͤͤΎ ͔ͭͻ͎ͤͦͦ͜͡;ͤͦ͝ ͙͒ͫͼ͙͍ͨͤͦ͊ͤͦͫͭ͜͜͡ ͍ ͍ͤ͊;͊ͤͤ͜ 
ͭ͊ ͫͯͫͨ͜͡Έͤͦ-͙͚ͦͪͫͤ͟͜ ͨͪ͊ͼ͜Φ 

̒͟ ͍ͫ͒͜;͊ͭΈ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔͔ͫͪ͒ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡Σ Ύ͟͜ ͍͎͒ͪ͊͜͜ΌͭΈ ͙͒ͦͫͭΈ ͍͙͍͊͗ͯ͡ ͪͦ͡Έ ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ 
͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻΣ ͍͊ͪͭͦ 
͍͙͙͙͒ͭ͜͡ ͣͯ͡Έ͙͔͚ͭͣ͒ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝ Φ 

˽͒͜ ͣͯ͡Έ͙͔͚͙͙ͭͣ͒ͤͣ͜ ͙͊ͫͦ͋͊ͣ͘ ͪͦͯͣ͘͜ΌͭΈ ͫͯͯͨͤͫͭ͟͜Έ ͍ͯ͊͘͜͡Έ͙ͤͻΣ 
͊ͯ͒ͦ͜- ͭ͊ ͤ͜΄͙ͻ ͍͊ͫͦ͋͘͜ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͔͎͍͙ͤͭͪͦ͊ͤ͜ͻ ͍ 
͔͙͍ͤͭͪ͊ͭͤͦͣͯ͜͟ ͎ͨͪͦͪ͊ͣͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Φ ́ͯͭΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͨͦͭͪ͋ͤͦ͜ 
͎ͪͦ͘͡Ύ͙ͤͯͭ ͨͦͤΎͭͭΎ ζͣ ͔͍͒͊ͦͫͭ͊͜͜η ό͎͊ͤ͡ Φ media educationΣ ͍͒͜ ͊ͭ͡Φ media ς 
͙͊ͫͦ͋͘ύ ς ͤ͊ͨͪΎͣ ͯ ͔͎͎ͨ͒͊ͦ͜ͼ͜Σ Ύ͙͚͟ ͍͙͍;͊Ί ͍ͣ͊ͫͦͯ ͦͣͯͤ͊͟͜͟ͼ͜ΌΦ ˻͍͙ͫͤͦͤͣ 
͚͎ͦͦ ͍͊͒͊ͤͤ͘Ύͣ Ί ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ ͍͔ͤͦ ͨͦͦͤͤ͟͜͡Ύ ͒ͦ ͙͗ͭͭΎ ͍ ͫͯ;͙͊ͫͤͻ 
ζ͜ ͤͺͦͪͣ͊ͼ͚͙ͤ͜ͻη ͍ͯͣͦ͊ͻΣ ͙͚ͫͨͪͤΎͭͭΎ ͨͦͭͦͯ͟ ͙ͪͤ͘͜ͻ ͤ͊ͤ͘ΈΣ ͍ͤ͊;͙͙ͭ 
͙ͪͦͯͣͭ͘͜ ͝ͻΣ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͙ͤ͊ͫ͒͜͟͡ ͝ͻͤΈ͎ͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͙ͨͫͻͯ͜͟Σ 
͍͍͙ͦͨ͊ͤͦͯ͊ͭ ͙ͫͨͦͫͦ͋ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͤ͊ ͍ͦͫͤͦ͜ ͔͍͔ͤͪ͋͊͡Έ͙ͤͻ ͺͦͪͣ 
ͦͣͯͤ͊͟͜͟ͼ͜͝ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͭͻͤ͜;͙ͤͻ ͍͊ͫͦ͋͘͜Φ 

̒͟ ͊ͤ͊͘͘;͊Ί ˻Φ ˬ ͍ͯͦ͊͟Σ ͦͤ͟ͼ͔ͨͼ͜Ύ ͔͍͙ͣ͒͊ͦͫͭ͜͜ ͨͦ;͊͊͡ ͺ͍͙ͦͪͣͯ͊ͭͫΎ 
͙ͤ͊ͨͪͤ͟͜ͼ͜ сл-ͻ ͍ͪͦ͟͜Σ ͙ͦ͟͡ ͍͙͙͙ͤ͟͡ ͍͒͜ ͍͒ͤͦͫͤͦ͜ ͔͔ͤ͊͗ͤ͘͜͡ ͤ͜͜͡͝ ς ͭ ͊͟ ͍͊ͤ͊͘ 
ζ͟ ͙͙ͪͭ;ͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜Έη ͜ ζ͍ ͯ͊͘͜͡Έͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜Έη ώнϐΦ ̋ͦ ͫͭͦͫͯΊͭΈͫΎ 
ζ͟ ͙͙ͪͭ;ͤͦ͝ ͎ͪ͊ͣͦͭͤͦͫͭ͜ηΣ ͭͦ ͍ͦͤ͊ ͍͋͊;͊͊͡ ͍ͦͫͤͦͤͯ ͔ͣͭͯ ͯ ζͅ ͍ͦͪͣͯ͊ͤͤ͜ 
͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύη ͡ Ό͙͙͒ͤ ͍ͫͭͦͫͦͤͦ ͍͊ͫͦ͋͘͜ ͍ͣ͊ͫͦͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͚ ͋ͯ͊͡ 
͋͜͡Έ΄͔ ͨͦ΄͙͔ͪͤͦΌ ͍ ͪ͊ͤ͊͟͝ͻ ͍͙̐ͪͦͨΦ ˢ ζ͍ ͯ͊͘͜͡Έͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜Έη ͤ͊ ͔ͨͪ΄͔ 
ͣͫ͜ͼ͔ ͍͙ͫͭ͊͊͡ ͍͙ͪͦͭͦ͘͟ ͔͍͔ͤͪ͋͊͡Έ͙ͤͻ ͍͙ͤ͊;ͦ͟ ͦͣͯͤ͊͟͜͟ͼ͜͝ ό͙͚ͫͨͪͤΎͭͭΎΣ 
ͪͦͯͣͤͤ͘͜ΎΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͭ ͊ ͍͔ͫͭͦͪͤͤΎ ͍ͯ͊͘͜͡Έͤͦ͝  ͚ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͦ͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝ύ ͜Σ ΅ͦ ͍͙͍͊͗ͦ͡Σ ͔͔͍ͨͪ͊͗͊͊͡ ͯ ˿̊ˢΦ 

̂ мфто ͪͦͼ͜ ˸͗ͤ͊ͪͦ͒ͤ͊͜ ͪ͊͒͊ ͤͦ͟͜ ͚ ͔͔ͭ͋͊͡;͔ͤͤΎ ͍͔ͨͪ΄͔ ͍͙ͤ͊͘;͙͊͡ 
͔͍ͣ͒͊ͦͫͭͯ͜͜ Ύ͟ ͍ͤ͊;͊ͤͤΎ ͔ͭͦͪ͜͝ ͭ ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣͤ͜Έ ͒͡Ύ ͍ͦͦͦ͒ͤͤ͜͡Ύ 
ͫͯ;͙͙͊ͫͤͣ ͙͊ͫͦ͋͊ͣ͘ ͍ͣ͊ͫͦͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝Σ Ύ͟ ;͙͊ͫͭͤͦΌ ͔ͫͨͼ͙ͺ͜;ͤͦ͝ ͚ 
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͍͊ͭͦͤͦͣͤͦ͝ ͦ͋͊ͫͭ͜͡ ͤ͊ͤ͘Έ ͯ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔ͭͦͪ͜͝ ͭ ͙͊ͨͪ͊ͭ͟ͼ͜Φ ͔́͊͟ ͍ͤ͊;͊ͤͤΎ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͍͒ͪͤ͘͜͜Ύ͙ͭ ͍͒͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͊ͫͦ͋͘͜ ͍ͣ͊ͫͦͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝ Ύ͟ 
͙͒ͦͨͦͣ͗ͤ͜ͻ ͔͔͔͍ͣͤͭ͜͡ ͯ ͍͙͊͒͊ͤͤ͟͜͡ ͙ͪͤ͘͜ͻ ͙͒ͫͼ͙ͨͤ͜͡Φ ̂ фл-͜ ͙ͪͦ͟ ̆̆ 
ͫͭͦͭͭ͜͡Ύ ͍͙͙͙͒ͫ͜͡͡Ύ ͍͒͊ ͍͙ͦͫͤͦͤͻ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͍͙ͣ͒͊ͦͫͭ͜͜Υ 
͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ό͍͙͍;͔ͤͤΎ ͍ͣ͊ͫͦͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͍ ͯͪͫ͟͜ ͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͔͔͍ͨͪ͒ͣͭ͜ύ 
͜ ͔ͫͨͼ͊͜͡Έ͙͚ͤ ό͍͍͔͔͒ͤͤΎ ͍ͤͦͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡ύΦ ̂ ͔͔͙ͫͪ͒ͤ͜ ул-ͻ ͍ͪͦ͟͜ ̆̆ 
ͫͭͦͭͭ͜͡Ύ ͋ͯ͊͡ ͎ͨͪͦͦͦ͡΄͔ͤ͊ ͔͒͜Ύ ͨͪͦ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͨͦΊ͒ͤ͊ͤͤΎ ζͣ ͔͒͊͜ 
͎ͪ͊ͣͦͭͤͦͫͭ͜η ͘ ͦͣͨ͟ΩΌ͔ͭͪͤͦΌ ͎ͪ͊ͣͦͭͤͫͭ͜ΌΣ ͋ͦ ͦͣͨ͟ΩΌ͔ͭͪ ͣͦ͗ͤ͊ 
͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͦͣͯͤ͊͟͜͟ͼ͚͙͚ͤ͜ ͊ͫ͋͘͜Φ ˱͘ ͼΈ͎ͦͦ ͔ͣͦͣͤͭͯ ͨͦ;͍͊ͫΎ ͨͪͦͼ͔ͫ 
ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͔͍͙ͣ͒͊ͦͫͭͤ͜͜ͻ ͜ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͙͒ͫͼ͙ͨͤ͜͡Φ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͔ͫ͊ͣ ͙͚ͭ͊͟ ͤ͊ͨͪΎͣΣ Ύ͟ ͍ͯ͊͘͜͡Έͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜Έ ͍ ͍ͦͫͭ͜͜ 
͔ͨͦ͊͒ͤͦ͟͡ ͍ ͍ͦͫͤͦͯ ͍͙ͪͦͭͯ͘͟ ͣͯ͡Έ͙͔ͭͣ͒͊͜ ͚ ͣͯ͡Έ͙͔͚͙ͭͣ͒ͤ͜ͻ ͍͊ͫͦ͋͘͜ 
͍ͤ͊;͊ͤͤΎΦ ̂ ˿̊ˢ ͺͯͤ͟ͼͦͤͯ͜Ί ˸͗ͤ͊ͪͦ͒ͤ͊͜ ͊ͫͦͼ͊͜ͼ͜Ύ ͍ͯ͊͘͜͡Έͤͦ͝ ͎ͪ͊ͣͦͭͤͦͫͭ͜Σ 
͔̇ͤͭͪ ͍͘ΩΎͯ͘͟ ͣ͗͜ ͍ͦͫͭͦ͜Ό ͜ ͍ͣ͊ͫͦͦΌ ͦͣͯͤ͊͟͜͟ͼ͜ΊΌ ͭ͊ ͤ͜Φ 

͔́ͻ͎ͤͦͦ͜͡Ύ ͣͯ͡Έ͙͔ͭͣ͒͊͜ ς ͼ͔ ͫͯͯͨͤͫͭ͟͜Έ ͙͚͍ͨͪͦͣ͜Σ ͔͍ͣͭͦ͒͜Σ ͍ͫͨͦͫͦ͋͜ 
͍͙͔ͪͦ͋ͤͤ͡ΎΣ ͙ͦ͋ͪͦ͋͟Σ ͔͎͋ͪ͊ͤͤ͘͜ΎΣ ͔͔ͨͪ͒͊;͜ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ 
͍͙͊ͫͤͦ͊ͤ͘ͻ ͤ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͦͣͨ͊͟͟-͙ͭ͒ͫ͊͟ /5-ROM (compact 
disc read only memory), CD-audio, CD-video, CD + G, CD-information, CD-
phono, CD-TV, LV (Laser Vision). 

˸ͯ͡Έ͙͔ͭͣ͒͊͜ (multi ς ͎͋͊͊ͭͦΣ media ς ͊ͫ͋͘͜ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ multimedia ς 
͟͜͡Έ͊͟ ͍͊ͫͦ͋͘͜ ͤ͜ͺͦͪͣ͊ͼ͜͝ύ ς ͼ͔ ͔ͦͨͪ͊ͼ͚ͤ͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͍͊ͫͤͦ͊ͤ͘͜ ͤ͊ 
͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͦͣͨ͊ͭ͟͟-͙͒ͫ͊͟Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ ͔͎͍͙ͤͭͪͯ͊ͭ͜ 
͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͯ ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͔͍͔ͨͪ͒ͫͭ͊ͤͯ͡ ͍ ͚ͪͤ͘͜͜ ͺͦͪͣ͜ ό͍͔͒ͦ͜ͺ͜͡ΈͣΣ ͔ͭͫͭ͟Σ 
͎ͪ͊ͺ͊͜͟Σ ͊ͤͣ͊͜ͼ͜ΎΣ ͚͙ͫ͊͒͡Σ ͙ͣͯ͊͘͟ύΣ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͔͙͍͎ͤͭͪ͊ͭͤͦͦ͜͟ ͎͒͊ͦͯ͜͡Φ 

˽͍͍ͪͦ͊ͤ͊ͯ͊͘͜͡΄͙ ͪͤ͘͜͜ ͔͙ͨ͊ͭ͟ ͎͙ͨͪͦͪ͊ͣͤͻ ͍͊ͫͦ͋͘͜Σ ΅ͦ ͔ͪ͊ͯ͘͜͡ΌͭΈ 
͍͙΅͔͊ͤ͊͘͘;͔ͤͯ ͔ͭͻ͎ͤͦͦ͜͡ΌΣ ͊ ͭ͊ͦ͗͟ ͣͯ͡Έ͙͔ͭͣ͒͊͜-͙ͯͪͫ͟Σ Ύ͟͜ 
͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͨ͒͜ ;͊ͫ 
͍ͤ͊;͊ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΣ ͣͦ͗ͤ͊ ͍͙͔͙͙ͦͪͣͭ͟ ͭ͊͟͜ ͔ͭͻͤ͜;ͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ 
ͫͯ;͙͊ͫͤͻ ͙͔ͫͫͭͣ ͣͯ͡Έ͙͔ͭͣ͒͊͜: 
ς ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͙͋͊͘ ͙͒͊ͤͻ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͘ ͙͍ͣͦ͗ͫͭ͜͡Ό 
͍͙͋ͦͪͯ ͊͒ͪͯ͟ ͘ ͔͙͋͋ͦͭ͜͜͟͡ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ  ͜ζͨ ͍ͪͦͫͯ͊ͤͤΎ ͍ 
͎͙͋͡η ͦ ͎͋ͪ͊ͤͦͦ ͊͒ͪͯ͟Τ 

ς ͍͙͋ͪ͜ ͔ͤͦ͋ͻ͒ͤͦ͜͝ ͙͍ͦͪͫͭͯ͊͟;͔͍͜ ͤ͜͜͡͝ ͍͙ͪͦͭͯ͘͟ ͎ͪͦ͘͡Ύ͎ͤͯͭͦͦ ͫΌ͔͗ͭͯΤ 
ς ζͣ ͊ͤͨͯ͜͡Ύͼ͜Ύη ό͔ͤ͊͊͒ͤͤ͟͡ΎΣ ͔͔ͨͪͣ͜΅͔ͤͤΎύ ͍͊ͯ͒ͦͯ͊͘͜͜͡ΈͤͦΌ 
ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΣ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡Ό ͍ ͚ͪͤ͘͜͜ ͺͦͪͣ͜Σ Ύ͟ ͯ ͔ͣ͗͊ͻ ͨͦ͡Ύ ͎͒͊ͤͦͦΣ 
ͭ͊͟ ͜ ͔͔ͨͦͨͪ͒ͤΈ͎ͦͦ ό͎ͤ͊ͫͭͯͨͤͦͦύ ͔ͪ͊ͤ͊͟Τ 

ς ͦͤͭ͊ͣͤ͊͟͜ͼ͜Ύ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡͝ ͍ ͚ͪͤ͘͜͜ ͺͦͪͣ͜Τ 
ς ͔ͪ͊͊͘͜͡ͼ͜Ύ ͊ͤͣ͊͜ͼ͚͙ͤ͜ͻ ͔ͺ͔͍ͭ͟͜Τ 
ς ͔͒ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͯ͊͘͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡͝ ͍ ͚ͪͤ͘͜͜ ͺͦͪͣ͜Σ ͊͘ 
͙͙ͪͤͣ͘͜ ͔͙ͨ͊ͪ͊ͣͭͪ͊ͣ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͋͘͜͡Έ΄͔ͤͤΎ ͊͋ͦ ͔ͣͤ͘΄͔ͤͤΎ ͔͍͎ͨͤͦͦ 
͚͎ͤͤͦͦ͜͜͡ ͔ͨ͊ͪ͊ͣͭͪ͊Σ ͪͦͭ͘Ύ͎͍ͯ͊ͤͤΎ ͊͋ͦ ͫͭΎ͎͔ͤͤͤΎ ͔ͦ͋ͪ͊͗ͤͤ͘ΎύΤ 
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ς ͙͔͒ͫͪͭͤ͊͟ ͨͦ͒͊;͊ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Υ ͘ ͙͍͙ͪͦͪ͊ͣ͘Σ 
͙ͨͪͦ͋͊ͣ͜͡Σ ͙͍ͣͦ͗ͫͭ͜͡Ό ͍͙͟͡Ό;͔ͤͤΎ ό͍͔͒ͦͨͦͤͤͤΎύ ;͙͙͊ͫͭͤ ͤ͜ͺͦͪͣ͊ͼ͜͝ 
͚ ͨͦ͒͊ͤͤΎ ͊ͯ͒ͦͤ͜͜ͺͦͪͣ͊ͼ͜͝  ͍ͯ ͙ͫͻ͒ͤͦͣͯ͜ όͫͨ͊͒ͤͦͣͯύ ͍͍ͯͦͦͣͯ͘͟ ͭͦͤ͜Τ 

ς ͍ͭͦͤͯ͊ͤͤΎ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ς ͊͘ͺ͍͍͊ͪ͋ͦͯ͊ͤͤΎ ͔͍͙͙ͨͤͣ ͦ͟͡Έ͙ͦͪ͊ͣ ͊͋ͦ 
͙ͦͪͤͣ͟͜͡ ͭͦͤͦͣ ͋͜͡Έ΄ͦ͝ ͊͋ͦ ͔ͣͤ΄ͦ͝ Ύ͍ͫͪ͊ͦͫͭ͟͜ ;͙ ͙ͤ͊ͫ;͔ͤͦͫͭ͜ ͔͍͎ͨͤͦͦ 
ͦͤͭͯͪͯ͟ ͤ͊ ͔ͦ͋ͪ͊͗ͤͤ͘͜ ͺ͎͙ͯͪ͜Τ 

ς ͍͒ͭͤ͜͜Ό͍͊ͤͤΎ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ό͔ͤ͊͊͒ͤͤ͟͡Ύ ͭͤ͜͜ύ ς ͊͘ͺ͍͊ͪ͋ͯ͊ͤͤΎ ͔͍͙͙ͨͤͣ 
ͦ͟͡Έ͙ͦͪ͊ͣ Ύ͎ͫͤͦͦ ͭͦͤͯ ͭ͜Ί͝ ;͙͙͊ͫͭͤ ͔ͦ͋ͪ͊͗ͤͤ͘ΎΣ ͤ͊ Ύͯ͟ ͨͦͨ͊͒͊Ί ͍ͫͭͦ͜͡ 
͍͒͜ ͔͔ͨͪ͒͋͊;͍͎ͯ͊ͤͦͦ ͔͔͒͗ͪ͊͡Τ 

ς ͺ͍ͫͯ͊ͤͤ͜͟Ύ ͦ͋ͪ͊ͤͦ͝ ;͙͙͊ͫͭͤ ͍ͯ͊͘͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͒͡Ύ ͝͝ ͎ͤ͊ͫͭͯͨͤͦͦ 
͔͔ͨͪͣ͜΅͔ͤͤΎ ͊͋ͦ ͪ ͎ͦ͘͡Ύ͒ͯ ζͨ ͒͜ ͯͨͦ͡Όη; 

ς ζ͋ ͎͍͔͊͊ͭͦͦͤͤ͜͟η ͨͦ͒͊ͤͤΎ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͤ͊ ͦ͒ͤͦͣͯ ͔ͪ͊ͤ͟͜ 
͘ ͙͍ͣͦ͗ͫͭ͜͡Ό ͙͙ͪͦ͋ͭ͘ ͙͍͊ͭͤͦ͟Ό ͋ͯ͒Έ-Ύͯ͟ ;͙͊ͫͭͤͯ ͔ͪ͊ͤ͊͟ ό͙ͤ͊ͨͪ͊͒͟͡Σ 
͍ ͦ͒ͤͦͣͯ ζ͍ ͤ͜͟͜η ς ͍ ͔͒ͦ͜ͺ͜͡ΈͣΣ ͍ ͤ͜΄ͦͣͯ ς ͭ ͔ͫͭ͟ύΤ 

ς ͔͒ͣͦͤͫͭͪ͊ͼ͜Ύ ζ͘ ͍ͦͤ͜΄ͤΈͦ͝ ͙ͫͭͦͪͦͤη ͍ ͯ͊͘͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Τ 
ς ͔͒ͣͦͤͫͭͪ͊ͼ͜Ύ ͚ͨͦ͒͜ ͯ ͔ͪ͊͡Έͤͦͣͯ ;͊ͫ͜ όͯ ͍͙͎͡Ύ͒͜ ͍͔͒ͦ͜ͺ͜͡ΈͣͯύΦ 
͙́͊ͣ͟ ;͙ͤͦͣΣ ͔ͭͻͤ͜;ͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͙͔ͫͫͭͣ ͣͯ͡Έ͙͔ͭͣ͒͊͜ ͍͒ͦͦ͘͡ΎΌͭΈ 

͔͎͍ͤͭͪͦ͊ͤͦ͜ ͔͍ͨͪ͒ͫͭ͊͡Ύ͙ͭ ͤ͊ ͔ͪ͊ͤ͟͜ ͦͣͨ͟ΩΌ͔ͭͪ͊ ͋ͯ͒Έ-Ύͯ͟ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͯ 
ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ Ύͯ͟ ͔ͪ͊ͯ͘͜͡Ί ͔͙͍͙͚ͤͭͪ͊ͭͤ͜͟ ͎͒͊ͦ͜͡ ͙͍ͦͪͫͭͯ͊͟;͊ ͘͜ ͙͔ͫͫͭͣͦΌ ώмϐΦ 

̒͟΅ͦ ͎͍͙͙ͦͦͪͭ ͨͪͦ ͙͙͒͒͊ͭ͟;ͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͙͔ͫͫͭͣ ͣͯ͡Έ͙͔ͭͣ͒͜ΎΣ ͭͦ 
͍͊ͪͭͦ ͍͙͙͙͒ͭ͜͡Υ мύ ͜ ͔͙ͤͭͤͫͺ͊͜͟ͼ͜Ό ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎΤ нύ ͪ ͔͊͊͘͜͡ͼ͜Ό 
͙͍͙͊ͭͤ͟ͻ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΤ оύ ͘ ͔͊ͪͨͤͤ͟͜͡Ύ ͚ ͍͒ͨͪ͊͜ͼΈ͍͍ͦͯ͊ͤͤΎ ͙͙ͦͭͪͣ͊ͤͻ 
ͤ͊ͤ͘ΈΤ пύ ͫ ͙ͨͪΎͤͤΎ ͍͙ͨ͒͜΅͔ͤͤΌ ͙͍ͣͦͭ͊ͼ͚͎ͤͦͦ͜ ͔͊ͫͨͭͯ͟ ͍ͤ͊;͊ͤͤΎΤ 
5) ͪ ͔͊͊͘͜͡ͼ͜Ό ͙͔͙ͫͫͭͣ͊ͭ;͎ͤͦͦ ͭ ͊ͦ ͋ΩΊ͙͍͎ͭͤͦͦ͟ ͦͤͭͪͦ͟͡Ό ͤ͊ͤ͘Έ ͜ ͍ͣͤ͜Έ ͯ;͍ͤ͜Τ 
6) ͅ ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͤ͊;ͦ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭ 
͔͍ͫͭͯ͒ͤͭ͜ ͜ ͨͦ΄͍ͯͦͦ͟͝ ͙͍͊ͭͤͦͫͭ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Τ тύ ͘ ͍͜͡Έ͔ͤͤͤΎ ͍͙͊͒͊͟͡;͊ ͍͒͜ 
͚͍͊ͦ͘͝ ͙ͪͦ͋ͦͭ ͘ ͔ͣͭͦΌ ͔ͦͤͦͣ͟͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ;͊ͫͯ ͒͡Ύ ͚͎ͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
ͤ͊ ͫ͊͒ͤ͟͜͡΄͜ ͍ͦͫͭͤ͜͜ ͔ͦͨͪ͊ͼ͜͝Τ уύ ͪ ͍͙ͦͭͦ͘͟ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜͝ ͯ͟͡Έ͙ͭͯͪ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͭ͊ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͯͣͤ͜Έ ώоΣ нтϐΦ 

˽͔͎͎͒͊ͦ͜;ͤ͊ ͔ͣͭ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͭͻ͎ͤͦͦ͜͡͝ ͣͯ͡Έ͙͔ͭͣ͒͊͜ ͯ ͨͪͦͼ͔ͫ͜ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͙͍ͣͦ͗ͫͭ͜͡Ό ͔ͪ͊͊͘͜͡ͼ͜͝ 
͔͙͍͙ͤͭͤͫͤ͜ͻ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ ͙͔ͨͦͫͤͤ͡Ύ ͚͎ͦͦ ͙͍ͣͦͭ͊ͼ͚͎ͤͦͦ͜ 
͔ͦͣͨͦͤͤͭͯ͟ ;͔͔ͪ͘ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͫͯ;͙͊ͫͤͻ ͍͊ͫͦ͋͘͜ ͙ͦ͋ͪͦ͋͟ ͍͊ͯ͒ͦͯ͊͘͜͜͡Έͤͦ͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͔ͣͦͼ͚ͤͦͫͭ͜͜ ͝͝ ͙͚ͫͨͪͤΎͭͭΎΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͣͤ͜Έ 
͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͺ͙ͦͪͣ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͘ ͝͝ ͙ͦ͋ͪͦ͋͟Φ 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͔͎͎͙ͨ͒͊ͦ ͔͔ͨͪͦͤ͊ͤ͟͜Σ ΅ͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͣͯ͡Έ͙͔͚͙ͭͣ͒ͤ͜ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͯ ͨͪͦͼ͔ͫ͜ ͤ͜΄͍ͦͣͦͤͦ͝ ͍͙ͦͫͭ͜ ͙ͫͨͪΎΊ ͺ͍ͦͪͣͯ͊ͤͤΌ 
͔͔ͤͭͪͫͯ͜ ͒ͦ ͤ͊ͤ͘ΈΣ ΅ͦΣ  ͯ ͍ͫͦΌ ;͔͎ͪͯΣ ͍͙͍ͨ͊͡Ί ͤ͊ ͙͍͊ͭ͊͘͟͜ͼ͜Ό ͭ ͊
͔͔͔ͦͫͪ͒͗ͤͤ͘Ύ ͍͎͙ͯ͊ ͔͍ͫͭͯ͒ͤͭ͜ ͨ͒͜ ;͊ͫ ͍ ͙͍;͔ͤͤΎ ͜ ͔ͤͦͣͤͦ͘͝ ͍͙ͣͦΦ 

̒͟ ͍͔ͫͭͪ͒͗ͯΌͭΈ ͙͙͒ͦͫ͒ͤ͜͟͡Σ ͤ͊ ͨͦ;͊ͭͦ͟ ̆̆˱ ͫͭͦͭͭ͜͡Ύ ͣͦ͗ͤ͊ ͎͍͙͙ͦͦͪͭ 
ͨͪͦ ͫͺ͍ͦͪͣͦ͊ͤͯ ͙͔ͫͫͭͣͯ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͔͎͎͙ͣ͒͊ͨ͒͊ͦ͜͜͟Σ Ύ͊͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
˱͔͔ͤͭͪͤͭ-͚͍ͫ͊ͭ͜Σ ͨͯ͋͊͜͟͡ͼ͚͜Σ ͦͤ͟ͺ͔͔ͪͤͼ͚͜ ͍͙͍ͨ͊͡Ί ͤ͊ ͤ͜΄͜ ͙ͪ͊ͤ͟͝Φ  ̂ ˿̊ˢ 
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͙͍͊ͭͤͦ͟ ͒͜Ί ͟͜͡Έ͊͟ ͍͔͙͙͟͡ͻ ͊ͫͦͼ͊͜ͼ͚͜ ͔͍͙ͣ͒͊ͦͫͭ͜͜Υ ͔͙̇ͤͭͪ ͔͍͙ͣ͒͊ͦͫͭ͜͜ ό/ŜƴǘŜǊ 
ŦƻǊ aŜŘƛŀ 9ŘǳŎŀǘƛƻƴύ ͯ ˤ͊΄͙͎ͤͭͦͤ͜Σ ˹ΈΌ-˸͔͙ͫͦ͟͟Σ ͔̇ͤͭͪ ͔͎ͣ͒͊ͪ͊ͣͦͭͤͦͫͭ͜͜ 
ό/ŜƴǘŜǊ ŦƻǊ aŜŘƛŀ [ƛǘŜǊŀŎȅύ ͍ ˶ͦͫ-ˢ͔͔ͤ͒͗ͫ͜͡Σ ˻͍͚ͫͭͤ͜͜ ͍͔͒ͦ͜ͼ͔ͤͭͪ ό9ŘǳŎŀǘƛonal 
±ƛŘŜƻ /ŜƴǘŜǊύ ͯ ˹ΈΌ-˯ͦͪͯ͟Σ ͊ͫͦͼ͊͜ͼ͜͝ ζ˿ ͔͎ͭͪ͊ͭ͜͝ ͘ ͔͎ͣ͒͊ͪ͊ͣͦͭͤͦͫͭ͜͜η (Strategies 
ŦƻǊ aŜŘƛŀ [ƛǘŜǊŀŎȅύ ͍ ˿͊ͤ-̅ͪ͊ͤͼ͙ͫͦ͟Σ ͔̇ͤͭͪ ͔ͣ͒͊ͯ͜͟͡Έͭͯͪ όaŜŘƛŀ !Ǌǘ /ŜƴǘŜǊύ  ͯ
˿͔ͭ͜͜͡Σ ̅ͦͤ͒ ͔͍͙ͣ͒͊ͦͫͭ͜͜ όaŜŘƛŀ 9ŘǳŎŀǘƛƻƴ CƻǳƴŘŀǘƛƻƴύ ͭ͊ ͤ͜΄͜ ώрΣ млмς102]. 

̂ ˿̊ˢ ͺͯͤ͟ͼͦͤͯ͜Ί ͦͤ͟ͼ͔ͨͼ͜Ύ ˹͊ͼͦͤ͊͜͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜͝ 
ͤ͜ͺ͙ͪ͊ͫͭͪͯͭͯͪ͟ όbŀǘƛƻƴŀƭ LƴŦƻǊƳŀǘƛƻƴ LƴŦǊŀǎǘǊǳŎǘǳǊŜύΣ Ύ͊͟ ͣ͊Ί ͙ͨͪ͊͒ͤͯ͟͡ 
ͦͪ͜Ίͤͭ͊ͼ͜Ό ͤ͊ ͪͤ͘͜͜ ͎͊ͯ͘͜͡Σ ͔͔ͫͪ͒ Ύ͙͟ͻ ͔ͦ͒ͤ ͘ ͍͙ͦͫͤͦͤͻ ͣͫ͜ͼΈ ͨͦͫ͒͊͜Ί ͍ͦͫͭ͊͜Φ 
͙̐͒ͤ͊ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊ ͍ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͤ͊͒͊ͤͤΎ 
͔ͫͭͯ͒ͤͭ͊ͣ ͜ ͍͙͊͒͊͟͡;͊ͣ ΄͍͙͎͒ͦͦ͟ ͒ͦͫͭͯͨͯ ͒ͦ ΄͙͙ͪͦ͟ͻ ͍ͦͫͭͤ͜͜ͻ ͔͍ͪͫͯͪͫ͜Φ ́ͦͣͯ 
͔͋͘ͼͤͤͦ͜Ό  ͚ ͔ͤͦͫΎ͗ͤͦΌ ͋͊ͦ͘Ό ͒͡Ύ ͤ͜΄͍ͦͣͦͤͦ͝ ͍͙ͦͫͭ͜Σ ͍͔͊͒ͦͦͤͤ͘͡Ύ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͭ ͙͙͊ͦͫͦ͋ͫͭͻ ͔͔͍ͤͭͪͫ͜͜ ͜ ͔ͨͦͭͪ͋ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ 
͍͙ͣͦ Ί ˱͔͔ͤͭͪͤͭ-͔ͭͻ͎ͤͦͦ͜͡͝Φ 

̂ ͔͙ͣͭͦ͒;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ˿̊ˢ ͔ͭͪͣͤ͜ ˱͔͔ͤͭͪͤͭ-͔ͭͻ͎ͤͦͦ͜͡͝ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ 
ͤ͜΄͍ͦͣͦͤͦ͝ ͍͙ͦͫͭ͜ ͭͪ͊ͭͯ͟ΊͭΈͫΎ Ύ͟ ͫͯͯͨͤͫͭ͟͜Έ ͺͦͪͣΣ ͔͍ͣͭͦ͒͜Σ ͍͊ͫͦ͋͘͜Σ ͙͚͍ͨͪͦͣ͜ 
͍ͤ͊;͊ͤͤΎ ͔͚ͤͦͣͤ͘͜͜ ͍ͣͦ͜ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔͍ͪͫͯͪͫ͜ ͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭΦ ́ͦ͋ͭͦ ͼ͔ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭ ͯ ͍ͤ͊;͊ͤͤ͜ ͔͚ͤͦͣͤ͘͜͜ ͍ͣͦ͜Φ 

˭͊ ͦͫͭ͊ͤͤΊ ͔͒ͫΎ͙ͭͪ͜;;Ύ ͙ͤ͊ͨͫ͊ͤͦ ;͙ͣ͊ͦ͡ ͪͦ͋ͭ͜Σ  ͯ Ύ͙͟ͻ ͙͙͒ͦͫ͒ͤ͜͟͡ 
ό˽Φ ˭ ͍ͪ͊͘͟͜Σ ˻Φ ˬ ͍ͯͦ͊͟Σ ̐Φ ˽ ͦ͊ͭ͡Σ ˻Φ ́ ͊ͪͤͦͨͦ͡ΈͫΈ͙͚͟ ͭ͊ ͤ͜Φύ ͙͍͙ͪͦͪ͊͘͟͡ 
͙͙͍͙͚ͨͦͭͤ͘ ͍͙͍ͨ͡ ͙ͪͤ͘͜ͻ ˱͔͔ͤͭͪͤͭ-͔ͭͻ͎͚ͤͦͦ͜͡ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͜΄͍ͦͣͦͤͦ͝ 
͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜Φ ˽͔ͪͦͭ ͦ͒ͤ͊ ͙͡΄͔ ͤ͊Ύ͍ͤͫͭ͜Έ ͒ͦͫͭͯͨͯ ͒ͦ 
˱͔͔ͤͭͪͤͭ-͔͍ͪͫͯͪͫ͜ ͔ͤ ͎͊ͪ͊ͤͭͯΊ ΄͍͙͒ͯ͟ ͭ͊ Ύͫͤͯ͟͜ ͍ͣͦͤͯ ͍ͦͫͭͯ͜Φ ˤ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ 
͍͚ͤ͊ͯͦ͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͣͦ͗ͤ͊ ͙ͯͫͭͪͭ͘͜ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͨͪͦ ͔ͭΣ Ύ͟ ͔͙ͣͭͦ͒;ͤͦ 
͔͎ͤͪ͊ͣͦͭͤͦ ͍ͨͦ͋ͯ͒ͦ͊ͤ͊ ͪͦ͋ͦͭ͊ ͘ ˱͔͔ͤͭͪͤͭ-͔͙ͪͫͯͪͫ͊ͣ ͙ͫͨͪΎ͊͡ ͺ͍ͦͪͣͯ͊ͤͤΌ  ͯ
͔͍ͫͭͯ͒ͤͭ͜ ͔ͤ ͙͡΄͔ ͙͍͙ͨͦͣͦ͟͡ͻ ͔͔͙͍ͫͭͪͦͭͨ͜ ͜ ͎ͯ͊͊͘͡Έ͔ͤͤΈ ͨͪͦ ͯ͟͡Έͭͯͪͯ ͙ͪ͊ͤ͟͝Σ 
͍ͣͦ͊ Ύͦ͟͝ ͍͙͍;͊ΊͭΈͫΎΣ ͔͊͡ ͍ͤ͊ͭ͜Έ ͙ͪ͊ͫͣͯ͘ ͭ ͊ ͔ͫͤͦ͟ͺͦ͋͜͝Φ ˿͔͊ͣ ͭͦͣͯ ͤ͊ 
ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍ͤ͊;͊ͤͤΎ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ ˿̊ˢΣ ͙ͦ͟͡ ͍ͦͫͭ͊͜ ͔ͨͦͭͪ͋ͯΊ 
͔͙͍͎ͤͭͤͫͤͦͦ͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͙ͨͪͤͼ͙͍ͨ͜ ͨͦͯ͜͟͡͡Έͭͯͪͤͦͫͭ͜Σ ͍͙͙ͤ͊͟Ί ͎ͦͫͭͪ͊ 
͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͯ ͪͦͪͦ͋͘ͼ͜ ͙ͭ͊͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ˱͔͔ͤͭͪͤͭ-͔͍ͪͫͯͪͫ͜Σ Ύ͟͜ ͙͋ͯ͡ ͋ 
ͤ͊ͼ͔ͤ͜͜͡ ͤ͊ ͔͔ͦͣͨͫͤ͟͟͡ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚ͪ ͍͙ͦͭͦ͘͟Υ 
ς ͯͫ͜ͻ ͔͍ͦͣͨͦͤͤͭ͟͜ ͤ͜΄͍ͦͣͦͤͦ͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ό͍͙ͣͦͤͻΣ 
͎͙ͪ͊ͣ͊ͭ;͙ͤͻΣ ͫͦͼͦͯ͜͟͡Έ͙ͭͯͪͤͻΣ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έ͙ͤͻύΤ 

ς ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟-͎͙͍͙ͦͤͭͤ͟͜ͻ ͯͣͤ͜Έ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͨͦ΄ͯ͟ ͜ ͍͒͋ͪ͜͜Σ ͙͙ͪͦ͋ͭ 
͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͙͊ͫ͟͡ͺ͍͙ͯ͊ͭ͜͟Σ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͭ͊ ͙͔͍͙ͫͤͭͯ͊ͭ͘ ͙ͦͭͪͣ͊ͤͯ 
ͤ͜ͺͦͪͣ͊ͼ͜ΌΤ 

ς ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͯͣͤ͜Έ ͔͍͙͒ͣͦͤͫͭͪͯ͊ͭ ͚ ͎͍ͦ͋ͦͦͪΌ͍͙͊ͭ ͔ͪͯ͘͡Έ͙ͭ͊ͭ 
͙ͪͦ͋ͦͭ ͘ ˱͔͔ͤͭͪͤͭ-͔͙ͪͫͯͪͫ͊ͣΤ 

ς ͯͣ ͤ͜Έ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͙ͪͫͯͪͫ ˱͔͔ͤͭͪͤͭͯ ͒͡Ύ ͍͙ͦͫͭ͜ ͚ ͍͙ͫ͊ͣͦͦͫͭ͜ ͘ 
͔ͣͭͦΌ ͚͍ͤ͊ͦͣͫͭ͊͘ ͘ ͯ͟͡Έͭͯͪͤͦ-͙ͫͭͦͪ͜;ͤͦΌ ͫͨ͊͒΅͙ͤͦΌ ͙ͪͤ͘͜ͻ 
͔ͭͤ͜;͙ͤͻ ͎ͪͯͨΣ ͊ ͭ͊ͦ͗͟ ͍͙͙ͫͭͯͨ͊ͭ Ύ͟ ͔͍͙ͨͪ͒ͫͭ͊ͤ͟ ͪ͒ͤͦ͜͝ ͯ͟͡Έ͙ͭͯͪΣ 
͙ͪ͊ͤ͟͝Σ ͣͫͭ͊͜ ͭͦ΅ͦΤ 
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ς ͍͙ͤ͊;ͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ˱͔͔ͤͭͪͤͭͯ ͒͡Ύ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͍ͫͦ͝ͻ 
ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔͔͍ͤͭͪͫ͜͜ ͜ ͔ͨͦͭͪ͋Φ 
˸ͦ͗ͤ͊ ͍͙͙͙͒ͭ͜͡ ͙͚ͨͪͤ͊ͣͤ͜ ͍͒͊ ͍ͦͫͤͦͤ͜ ͙͙͒͒͊ͭ͟;ͤ͜ ͔͙ͦͣͨͦͤͤͭ͟ 

˱͔͔ͤͭͪͤͭͯΣ ͊ ͔ͫ͊ͣΥ 
ς ͺ͙ͦͪͣ ͔͔ͭͦͣͯͤ͊͟͜͟͡ͼ͜͝ όͦͣͯͤ͊͟͜͟ͼ͜͝ ͊͘ ͎͒ͦͨͦͣͦͦΌ ˱͔͔ͤͭͪͤͭ-
͔ͭͻ͎͚ͤͦͦ͜͡ύΣ ͔͔ͫͪ͒ Ύ͙͟ͻ ͚ͤ͊ͨͦ΄͙͔ͪͤ͜΄͙͙ͣ Ί ͔͔ͭͪͦͤͤ͊͟͡ ͨͦ΄ͭ͊Σ ;͊ͭΣ 
ͺͦͪͯͣΣ L/vΣ ͍͔͒ͦ͜-Σ ͍͔͋-ͦͤ͟ͺ͔͔ͪͤͼ͜͝ ͭ͊ Ύ͟͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ 
͍ͤ͊;͊͡Έ͙ͤͻ ͼ͜͡Ύͻ ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΣ ͨͪͦ ΅ͦ ͍͊ͫ͒͘͜;ͯΊ 
͍͔͙͊͟͡ ͟͜͡Έͫͭ͟͜Έ ͍͙ͤ͊ͯͦ͟ͻ ͪͦ͋ͭ͜Τ 

ς ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͍ͤ͊;͊͡Έͤ͜ ͔͙ͪͫͯͪͫΣ ΅ͦ ͣͫͭ͜ΎͭΈ ͔͍͙͚ͭͫͭͦ͟Σ ͊ͯ͒ͦ͜- ͜ 
͍ͯ͊͘͜͡Έ͙͚ͤ ͔ͣ͊ͭͪ͊͜͡ ͤ͊ ͪͤͯ͘͜ ͔͙ͭͣ͊ͭͯ͟ ͙͙ͪͤͣ͘͜ ͍͙ͣͦ͊ͣΦ ˤ͙ͦͤ 
͍ͫͭͦͪΌΌͭΈͫΎ ͍͙͟͡Ό;ͤͦ ͒͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͼ͔͚͜͡ ͜ ͣͦ͗ͯͭΈ ͙͋ͯͭ 
͔ͪͦͪͦ͋ͤ͘͜͡ ͘ ͙ͪͤ͘͜ͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͍͟͡Ό;͊Ό;͙ ͔ͤͦͣͤͯ͘͜ ͍ͣͦͯ ώнϐΦ 
ˤ ͎͍͚͊ͤͦͣͦͤ͜͡ ͔ͭͪ͊ͭͯͪ͜͜͡ ͣͦ͗ͤ͊ ͚͙ͤ͊ͭ͘ ͨΩΎͭΈ ͍͙͍͒͜ ͍ͤ͊;͊͡Έ͙ͤͻ 

˱͔͔ͤͭͪͤͭ-͔͍ͪͫͯͪͫ͜Υ ͻͦͭͫͭ͜͡ όƘƻǘƭƛǎǘύΣ ͣͯ͡Έ͙͔ͭͣ͒͊͜ ͔ͫͪͨ͋ͯ͟͟ όƳǳƭǘƛƳŜŘƛŀ ǎŎǊŀǇ-
ōƻƻƪύΣ ͔ͭͪ͗͊ ͻ͊ͤͭ όǘǊŜŀǎǳǊŜ ƘǳƴǘύΣ ͔ͫ͊͋͒͗ͭ͟ ͔ͫͣͨ͡ όǎǳōƧŜŎǘ ǎŀƳǇƭŜǊύ ͜ ͍͔͍͔͋ͫͭ͟ 
όǿŜōǉǳŜǎǘύΦ ͔́ͪ͊ͤͫͭͪ͊͜͡ͼ͜Ύ ͨ͒͜ ;͊ͫ ͔͔ͨͪ͊͒͟͡ ͯͼ͙ͻ ͔͍ͭͪͣͤ͜͜ ͘ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ 
ͤ͊ ͯͪ͊ͤͫ͟͝Έͯ͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͙ͤ͊ͣ ͘ ͔ͣͭͦΌ ͙͔ͯͤͤͤͤ͟Ύ ͨͦͤΎ͚ͭͤͦ͜͝ 
͙͙ͨͯͭ͊ͤͤ͡  ͍ͪ ͦ͋ͦͭ͜ ͘͜ ͙͙͊ͪͯ͋͗ͤͣ͘͜ ͔͙ͣͭͦ͒;͙͙ͤͣ ͔͙ͣ͊ͭͪ͊͊ͣ͜͡ ώ7]. 

̆ͦͭͫͭ͜͡ όƘƻǘƭƛǎǘ ς ͙ͫͨͫͦ͟ ͊͘ ͔͙ͭͣ͊ͭͦ͟Όύ ς ͼ͔ ͔͔ͨͪ͡ ͜͟ ˱͔͔ͤͭͪͤͭ-͚͍ͫ͊ͭ͜ 
ό͘ ͭ ͔͍͙ͫͭͦͣ͟ ͔ͣ͊ͭͪ͊ͦͣ͜͡ύΣ ΅ͦ ͫͭͦͫͯΌͭΈͫΎ ͔͙ͭͣΣ Ύ͊͟ ͍͙͍;͊ΊͭΈͫΎΦ ˤͤ͜ ͔͎ͨͦ͡΄ͯΊ 
ͨͦ΄ͯ͟ ͔ͤͦ͋ͻ͒ͤͦ͜͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ ˽ͦͭͪ͋ͤͦ͜ ͙͡΄͔ ͍͍͔͙ͫͭ ͟͡Ό;͍͔ͦ ͍ͫͦͦ͡ ͍ 
ͨͦ΄͍ͯͦͯ͟ ͙͔ͫͫͭͣͯ ˱͔͔ͤͭͪͤͭͯ ͜ ͍͙ ͙ͦͭͪͣ͊Ί͔ͭ ͻͦͭͫͭ͜͡ ͤ͊ ͊͒͊ͤͯ͘ ͔ͨͪͦ͋ͣͯ͡Φ 

˸ͯ͡Έ͙͔ͭͣ͒͊͜ ͔ͫͪͨ͋ͯ͟͟ όƳǳƭǘƛƳŜŘƛŀ ǎŎǊŀǇōƻƻƪ ς ͣͯ͡Έ͙͔͚ͭͣ͒ͤ͊͜ 
;͔͔ͪͤͭ͊͟ύ Ί ͭ͊͟ ͍͊ͤͦ͘Ό ͔ͦ͟͟͡ͼ͜ΊΌ ͣͯ͡Έ͙͔͚͙ͭͣ͒ͤ͜ͻ ͔͍ͪͫͯͪͫ͜Φ ́ͯͭ 
ͣͫͭ͜ΎͭΈͫΎ ͔ͤ ͙͡΄͔ ͔͍ͭͫͭͦ͟͜ ͚͙ͫ͊ͭΣ ͔͊͡ ͚ ͺ͎ͦͭͦͪ͊ͺ͜͝Σ ͊ͯ͒ͦ͜ͺ͚͙͊͡Σ 
͍͔͙͒ͦͨ͜͟͜͡Σ ͎ͪ͊ͺ͜;ͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͭ ͔͊͒ͯ͗ ͨͦͨͯ͡Ύͪͤ͜ ͫΈ͎ͦͦ͒ͤ͜ ͊ͤͣ͊͜ͼ͚ͤ͜͜ 
͍ͪͭͯ͊͜͡Έͤ͜ ͙ͭͯͪΦ ˿͔ͭͯ͒ͤͭ ͔͎ͦ͟͡ ͔ͣͦ͗ ͫ͊͟;͙͊ͭ ͍ͫ͜ ͺ͚͙͊͡  ͚͍͙͙͙ͦͪͫͭ͊ͭ͟ ͝ͻ 
Ύ͟ ͤ͜ͺͦͪͣ͊ͼ͚͙͚ͤ͜ ͭ͊ ͜͡Ό͙͍͙͚ͫͭͪ͊ͭͤ ͔ͣ͊ͭͪ͊͜͡ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͔͍ͨͤͦ͝ 
͔͙ͭͣ ͘ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΦ 

͔́ͪ͗͊ ͻ͊ͤͭ όǘǊŜŀǎǳǊŜ Ƙǳƴǘ ς ͨͦ͡Ό͍͊ͤͤΎ ͤ͊ ͙ͫ͊ͪ͋͟ύ ͍ ͼͦͣͯ͜͡ ͎ͤ͊͊͒ͯΊ 
ͻͦͭͫͭ͜͡ ͜ ͔ͫͪͨ͋ͯ͟͟Σ ͦͫ͟͜͡Έ͙͟ ͙ͣͫͭͭ͜Έ ͙ͨͦͫ͊ͤͤ͡Ύ ͤ͊ ͪͤ͘͜͜ ͚͙ͫ͊ͭ ͘ ͔͙ͭͣΣ ΅ͦ 
͍͙͍;͊ΊͭΈͫΎΦ ˢ͔͡ ͍͒ͣͤͤͫͭ͜͜͜Έ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͔ͦ͗ͤ͟ ͘ ͙ͨͦͫ͊ͤ͡Έ ͣ͊Ί 
͙͊ͨͭ͊ͤͤ͘Ύ ͊͘ ͣͫͭͦͣ͘͜ ͚ͫ͊ͭͯΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͔͎͎ͨ͒͊ͦ ͔͍ͫͪͦͯ͟Ί ͨͦ΄͍ͯͦͯ͟ 
͒͜Ύ͡Έͤͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜Φ ̂ ͤ͟͜ͼ͜ ͔ͭͪ͗͊ ͻ͊ͤͭ ͔ͫͭͯ͒ͤͭͯ ͔ͣͦ͗ ͙͋ͯͭ ͔͊͒͊ͤ͘ ͔ͦ͒ͤ 
͎͊͊͘͡Έ͔ͤ ͙͊ͨͭ͊ͤͤ͘Ύ ͤ͊ ͼ͔ͫͤ͜͜͡ ͪͦͯͣͤͤ͘͜Ύ ͔͙ͭͣ όͺ͙͊ͭ͟;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ύΣ 
͎ͪͦͦͪͤͯͭ͊͘ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ Ύ͔͟ ͍͟͡Ό;͙͔͊ͭͣ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͘ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͋͜͡Έ΄ 
͔͒ͭ͊͡Έ͙ͤͻ ͙͊ͨͭ͊ͤ͘Έ ͘ ͎ͦ͗ͤͦͦ͟ ͘͜ ͚͍ͫ͊ͭ͜Φ 

˿͔͊͋͒͗ͭ͟ ͔ͫͣͨ͡ όǎǳōƧŜŎǘ ǎŀƳǇƭŜǊύ Ί ͎͙͒ͪͯͣ ͊͘ ͍͔ͪͤͣ͜ ͫ͊͒ͤͦͫͭ͟͜͡ ͨͫ͜͡Ύ 
͔ͭͪ͗͊ ͻ͊ͤͭΦ ˽ͫ͜͡Ύ ͍͙͍;͔ͤͤΎ ͎ͦ͗ͤͦͦ͟ ͔͊ͫͨͭͯ͟ ͔͙ͭͣ ͔ͫͭͯ͒ͤͭ͊ͣ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͍͍͙͒ͨͦͫͭ͜͜ ͤ͊ ͫͦͼ͊͜͡Έͤͦ ͎͔ͦͫͭͪ ;͙ ͙͚͔͒ͫͯͫͤ͟͜ ͙͊ͨͭ͊ͤͤ͘ΎΦ ́ͦ͋ͭͦ ͣ͝ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͔ͤ ͨͪͦͫͭͦ ͚͙͙ͦͤ͊ͦͣͭͫ͘Ύ ͘ ͔ͣ͊ͭͪ͊ͦͣ͜͡Σ ͔͊͡ ͚ ͍͙͍͙͙ͫͦͭ͡ ͭ ͊
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͎͔͍͙͊ͪͯͣͤͭͯ͊ͭ ͍͊ͫͤͯ͡ ͒ͯͣͯ͟Φ ́ͯͭ ͭ͊ͦ͗͟ Ί ͙ͨͦͫ͊ͤͤ͡Ύ ͤ͊ ͔͍ͭͫͭͦ͟͜  ͚
ͣͯ͡Έ͙͔͚ͭͣ͒ͤ͜͜ ͔͙ͣ͊ͭͪ͊͜͡ ͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭΦ 

˹͚͊ͫ͊͒ͤ͟͜͡΄͙ͣ ͙ͭͨͦͣ ͍ͤ͊;͊͡Έ͙ͤͻ ˱͔͔ͤͭͪͤͭ-͔͍ͪͫͯͪͫ͜ Ί ͍͔͍͔͋ͫͭ͟ 
(webquest ς ͔͔ͤͭͪͤͭ͜-͔ͨͪͦͭ͟ύ ς ͼ͔ ͫͼ͔͚ͤ͊ͪ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔ͨͪͦͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ 
͔͍ͫͭͯ͒ͤͭ͜ ͘ ͋ͯ͒Έ-Ύͦ͟͝ ͔͙ͭͣ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔͍ͪͫͯͪͫ͜ ˱͔͔ͤͭͪͤͭͯΦ ˤͤ͜ ͍͟͡Ό;͊Ί 
͍ͫ͜ ͔͙ͦͣͨͦͤͤͭ͟ ;͙ͦͭͪΈͦͻ ͊ͤ͊͘͘;͔͙ͤͻ ͍͙΅͔ ͙͍ͭͨ͜Σ ͔͔ͨͪ͒͋͊;͊Ί ͍͔͔ͨͪͦ͒ͤͤΎ 
͔ͨͪͦͭͯ͟ ͊͘ ͯ;͊ͫͭΌ ͍ͫ͜ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͊͘ ͺͦͪͣͦΌ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙ͪͦ͋ͦͭ ͎ͤ͊͊͒ͯΊ 
͔͙͍ͤͭͪ͊ͭͤͯ͜͟ ͔͙ͣͭͦ͒ͯ͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔ͣͭͦ͒ͯ ͊͗ͯͪͤͦ͝ ͙͙ͨ͟͡ ώтϐΦ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͦͻ͔͙͍͙͊ͪ͊ͭͪͦ͊ͤ͘͟ͻ ˱͔͔ͤͭͪͤͭ-͔ͭͻ͎͚ͤͦͦ͜͡ ͯ 
ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ 
͍͙͍͒ͪ͊͜͟ΌͭΈ ͔͎͎ͨ͒͊ͦ͊ͣ ͙͍ͣͦ͗ͫͭ͜͡Έ ͒͡Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͙ͦ͗ͤͣ͟ 
͔ͫͭͯ͒ͤͭͦͣΦ ˢ ͔ͫͭͯ͒ͤͭ͊ͣΣ ͯ ͍ͫͦΌ ;͔͎ͪͯΣ ͫͭ͊ΌͭΈ ͙͙͒ͦͫͭͯͨͤͣ ͍ͤ͊;͊͡Έͤ͜ 
͔͙ͣ͊ͭͪ͊͜͡ ό͍͔͙͊ͭͤͭ;ͤ͜ ͔͙ͭͫͭ͟Σ ͊ͯ͒ͦ͜- ͭ͊ ͍͔͒ͦͤ͜͜ͺͦͪͣ͊ͼ͜ΎύΣ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ 
͎ͤ͊͋͊͊ͭͦ ͍͙΅͙͚ ͍͔ͪͤ͜Έ ͙͚ͫͨͪͤΎͭͭΎ ͤ͜΄͍ͦͣͦͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ 

ˤ͙͍͙ͫͤͦ͟Φ ˻͔ͭ͗Σ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ ͍͎ͨͪͦ͊ͤ͊ͦ͊ͤͦͦ͘͜͡ ͔ͣ͊ͭͪ͊ͯ͜͡ ͣͦ͗ͤ͊ 
͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͔͎ͫͭͪ͊ͭ͜;͙ͤͣ ͤ͊ͨͪΎͣͦͣ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͨͪͦͺ͔͚ͫͤͦ͜-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ ͫͯ;͚͊ͫͤ͜ 
ˢ͔͙ͣͪͼ͜ Ί ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͝͝ ͔ͭͻ͎͚ͤͦͦ͜͡Σ Ύ͟͜ ͍͙ͤ͊͘;͊ΌͭΈ ͻ͔͊ͪ͊ͭͪ͟ ͜ 
͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍ͫͭͦͫͯͤ͟͜ ͍͙͊͒͊͟͡;͊ ͭ͊ ͔ͫͭͯ͒ͤͭ͊Φ ˿͔͔ͪ͒ ͎͊͊͘͡Έ͙ͤͻ ͔͔ͭͤ͒ͤͼ͚͜ 
͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͔ͭͻ͎͚ͤͦͦ͜͡ ͤ͜΄͍ͦͣͦͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ ˿̊ˢ ͣͦ͗ͤ͊ ͍͙͙͙͒ͭ͜͡ ΄͙͔ͪͦ͟ ͙͍ͨͪ͊ͭͯ͊ͤͤ͟͟Ύ ͍ͪͭͯ͊͜͡Έ͎ͤͦͦ 
͍ͤ͊;͊ͤͤΎ ͊͘ ͍͒ͫͯͭͤͦͫͭ͜͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ ͦͤͭ͊ͭͯ͟͟ ͣ͗͜ ͍͙͊͒͊͟͡;͔ͣ ͜ 
͔ͫͭͯ͒ͤͭͦͣΣ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͭ͊ 
ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͘ ͔ͣͭͦΌ ͍͒ͦ͋͜;͎ͤͦͦ ͔͔͍͎ͦͨͦͫͪ͒ͦ͊ͤͦͦ͟ ͍͘ΩΎͯ͘͟ 
ͣ͗͜ ͫͯ͋ΩΊ͙ͭ͊ͣ͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͘ ͙͍ͣͦ͗ͫͭ͜͡Ό ͍͔͔ͨͪͦ͒ͤͤΎ ͼ͜͡Έ͍͙ͦͻ 
ͯͫͭͪ͘͜;͔͚ ͣ͗͜ ͙͙ͤͣΤ ͔͔ͦͣͨͫͤ͟͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͫͯ;͊ͫͤͦ͝ ͔ͭͻ͙ͤ͜͟ ͭ͊ 
ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͎ͨͪͦͪ͊ͣ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͔͙ͤͦͣͤͣ͘͜ ͍ͣͦ͊ͣΦ 

˶˱́˩˾ˢ́̂˾ˢ 
1. ˨͙͊ͤ͟Έ ˤΦ ˿Φ ˾͔ͺ͔͙͍͙͚ͫͤ͟͡ ͨ͒͜ͻ͒͜ ͯ ͔ͭͦͪ͜͝ ͜ ͙ͨͪ͊ͭ͟ͼ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ 

͔͎͎͍ͨ͒͊ͦ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˿̊ˢ Υ ͍͔͊ͭͦͪͺΦ ͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟ Υ моΦллΦлп κ ˤΦ ˿Φ ˨͙͊ͤ͟ΈΦ ς 
˴ΦΣ мфффΦ ς нл ͫΦ 

2. ˬ͍ͯͦ͊͟ ˩Φ ˿Φ ˽͔͎͎͙͒͊ͦ;͔͙͔ͫ͟ ͍͙ͯͫͦ͡Ύ ͙͔͔͙ͨͪͣͤͤΎ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣ 
͙ͨͪ ͦ͋ͯ;͔͙͙ͤ ͙ͤͦͫͭͪ͊ͤͤͦͣͯ Ύ͘·ͯ͟ ͍ ͍͔ͯ͘ κ ˩Φ ˿ Φ ˬ ͍ͯͦ͊͟ κκ ˢͭͯ͊͟͡Έͤ͜ ͔͙ͨͪͦ͋ͣ͡ 
͍͙͊͒͊ͤͤ͟͡Ύ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ Υ ͋͘Φ ͨͪ͊ͼΈ ˤ͔ͫͯͪ͊ͤͫ͟͝Έͦ͟͝ 
ͤ͊ͯ͟Φ-ͨͪ͊ͭ͟Φ ͦͤ͟ͺΦ όннΦлоΦнллп ͪ ΦΣ ͔́ͪͤͦͨ͜͡ΈύΦ ς ́ ͔ͪͤͦͨ͜͡Έ Υ ́˥˽̂Σ нллпΦ ς ˿ Φ прς55. 

3. ˴ͦͤͦ΄͔͍ͫΈ͙͚͟ ˶Φ ˶Φ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͦͣͨ͟ȫΌ͔ͭͪͤͦ͝ 
͔ͭͻ͙ͤ͜͟ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͔͍ͨ͒ͯͯ͘ Υ ͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟ Υ моΦллΦлн 
/ ˶ Φ ˶ Φ ˴ ͦͤͦ΄͔͍͙͚ͫ͟Φ ς ˴ ͙͍͝Σ мффсΦ ς мсф ͫΦ 

4. ˿͙ͪ͜͟ ˶Φ ˸Φ ˽ͦͤΎͭͭΎ ζͨ ͔͎͎͒͊ͦ͜;ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡Ύη ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ ͭ͊ ͍ͭ͜;͙ͤ͘Ύ͚ͤ͜ 
͔͎͎ͨ͒͊ͦ͜ͼ͜ κκ ˽͔͎͎͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟Υ ͔ͭͦͪ͜ΎΣ ͫͭͦͪ͜͜ΎΣ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Φ ς 2011. ς Ѕ пς5 
(14ς15). ς ˿ Φ мутς196. 

5. ͔͍̅͒ͦͪͦ ˢΦ ˤΦ ˸͔͙͍͙͔͒͊ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ˿̊ˢ ͙ ˴͔͊ͤ͊͒ κ ˢΦ ʕ Φ ̅ ͔͍͒ͦͪͦΣ 
ˢΦ s Φ ˹ ͍͙͍ͦͦ͊͟ κκ ˿̊ˢ ͙ ˴͊ͤ͊͒͊ Υ ͙̏ͦͤͦͣ͊͟͟Σ ͙͙ͨͦͭ͊͟͡ ͙ ͯ͟͡Έͭͯͪ͊Φ ς 2004. ς Ѕ фΦ ς 
˿Φ 96ς104. 
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S. L. Thorne. ς Boston, MA : Heinle & Heinle, 2006. 

8. Saettler P. The evolution of American educational technology / P. Saettler. ς 
Englewood-Colorado : Libraries Unlimited, Inc., 1990. ς 570 p. 

˾˩˭̑˸˩ 
ˣ͙͔͡ͼ͊͟Ύ ˮΦ ˢΦ ˸ͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ Ύ͘·͍͚ͦͦ͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ 

͎͍͔ͨͦ͒ͦͭͦ͟ ͋ͯ͒ͯ΅͙ͻ ͯ;͙͔͔͚ͭ͡ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ ͍ ˿̊ˢ. 
ˤ ͍͔͚ͫͦ ͫͭ͊ͭΈ͔ ͣ· ͍͙ͫͭ͊ͣ ͼ͔͡ΈΌ ͙͙͍ͨͪͦ͊ͤ͊ͪͦ͊ͭ͘͡Έ ͙ͪ͊͘͡;ͤ·͔ ͨͦ͒ͻͦ͒· 

͔͙͙͊ͣͪ͊ͤͫ͟͟ͻ ͙͔͍͔͔͚ͫͫ͒ͦ͊ͭ͡͡ ͟ ͙͙ͨͦͤͣ͊ͤΌ ͨͦͤΎ͙ͭΎ ζͨ ͔͎͎͙͒͊ͦ;͔ͫ͊͟Ύ ͔ͭͻ͎͙ͤͦͦ͡Ύη, 
͊͟ͼ͔͙͍͍ͤͭͪͦ͊ ͍͔ͦͫͤͦͤͦ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͻ ͙ ˮ͔͔ͤͭͪͤͭ-͔ͭͻ͎͙ͤͦͦ͡ΎͻΣ 
ͦͭͦͪ͟·͔ ͙͔ͣΌͭ ͙͙͔͔ͨͪͦͪͭͭͤͦ ͤ͊͘;͔͙͔ͤ ͍ Ύ͘·͍͚ͦͦ͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͔ͨͦ͒ͦͭͦ͟ 
͋ͯ͒ͯ΅͙ͻ ͯ;͙͔͔͚ͭ͡ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ ͍ ˿̊ˢΣ ͊ ͚ͭ͊ͦ͟ ͦͨ·ͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͎ͯ͋ͦͦ͟͡ 
͙ͯ͘;͊ͭΈ ͙ ͍͔ͤ͒ͪΎͭΈ ͍ ͙͔ͫͫͭͣͯ ͙͎ͯͪ͊ͤͫͦͦ͟͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˨͙͔͙ͦͫͭ͗ͤΌ ͼ͔͙͡ 
͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͦ͡ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͫ͒ͯ͡Ό΅͙ͻ ͔͍ͣͭͦ͒ͦΥ ͙ͯ͘;͔͙͔ͤΣ ͙͊ͤ͊͘͡ ͙ ͦ͋ͦ͋΅͔͙͔ͤ 
͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͙͔ͭͪ͊ͭͯͪ͡·Σ ͙͔ͫͤͭ͘Σ ͍͔͙͔ͫͪ͊ͤͤΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙ΎΦ ˽͔͔͙͍͚ͪͫͨͭͦ͟ 
͒͊͡Έ͔͚ͤ΄͙ͻ ͤ͊ͯ;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͙ͯ͘;͔͙͔ͤ ͙͔͙͍ͤͭͪ͊ͭͤ͟·ͻΣ ͨͪͦΉͭͤ͟·ͻ 
͙ ͎͙͒ͪͯͻ ͍͙͍͒ͦ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ Ύ͘·͍͚ͦͦ͟ ͎͍͔ͨͦ͒ͦͭͦ͟ ͯ;͙͔͔͚ͭ͡ ͙ͤͦͫͭͪ͊ͤͤ·ͻ Ύ͘·͍ͦ͟ ͍ ˿̊ˢΦ 

˴Ό͡;͔͍·͔ ͍ͫͦ͊͡Υ ͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ ͔ͭͻ͎͙ͤͦͦ͡ΎΣ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ 
ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͎͍ͨͦ͒ͦͭͦ͊͟Σ ͙ͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟Σ ͯ;͙͔ͭ͡ΈΣ ͔͙͙͚͊ͣͪ͊ͤͫ͟͟ 
͙͍͔͙͔ͯͤͪͫͭͭΦ 

SUMMARY 
Biletska ˱Φ Multimedia technologies in the linguistic professional training of future 

foreign language teachers in the USA.  
The aim of our article is to analyze different approaches of American scientists to the 

interpretation of the concept of ζeducational technologyη, underscoring the focus on 
multimedia and Internet-technologies, which become the first priority in professional 
language training of future foreign language teachers in the USA. In our opinion this 
experience is worthy of deep study and implementation into Ukrainian system of education.  

The goal of the study is facilitated by the use of the following methods: study, analysis 
and synthesis of pedagogical literature, synthesis, comparison, classification. The 
pedagogical purpose of using multimedia technology in foreign language teachers training 
is determined by the possibility of implementing intensive forms and methods of training, 
strengthening its motivational component through application of modern techniques of 
processing of audiovisual information, improve emotion perception, skills to implement 
various forms of self-employment in its processing.  

American teachers believe that the use of multimedia training programs in the process of 
foreign language education contributes to the formation of interest in the knowledge that, in 
turn, affects the activation and focus students when learning a foreign language.  

Internet technologies play a very important role and vast base for foreign language 
education, for realizing professional and personal interests and needs of future foreign 
language teachers. The application of characterized Internet technologies in the process of 
professional future foreign language teachers training opens to the teachers the 
opportunity for individual work with each student. And the students, in turn, have available 
training materials (authentic texts, audio and video), which provide a much higher level of 
perception of foreign language information.  
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In American literature five types of educational Internet-resources can be fined: 
hotlist, multimedia scrap-book, treasure hunt, subject sampler and webquest. 

Further research could be the study of interactive, project and other types of 
technologies in linguistic training of foreign language teachers in the United States. 

Key words: educational technology, multimedia technologies, professional training, 
foreign language, a teacher, American university. 

 

̂˨˴ отΦлмтΦтΥотрΦнт  
˻Φ ˤΦ ˤ͊ͻͪͤ͊͜  

˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͙̂ͪ͊ͤ͟͝ 
ζ˴͙͍ͫ͝Έ͙͚͟ ͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜η 

 

ˢ˴ˢ˨˩˸˱̉˹˱ ˴˻˨˩˴˿ˮ ̇˱˹˹˻˿́˩˯ ̂ ˤˮ̋˱˯ ̊˴˻˶˱ ˽˻˶̎̋˱ 
 

̂ ͫͭ͊ͭͭ͜ ͍͙͍͔ͫͭͤͦ͜͡ ͍͋͊ͦ͘͜ ͣͦͪ͊͡Έͤͦ-͔͙ͭ;ͤ͜ ͼͤͤͦͫͭ͜͜ ͍ ͍͚ͦͫͭͤ͜͜ ͙ͨͦͭ͜͡ͼ͜ 
˽ͦ͡Έ΅͜ Ύ͟ ͔͔͒͗ͪͦ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͭ͊ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˹͊ ͙ͨͪ͊͒͟͜͡ ˴͔͍ͦ͒ͫ͟͜ 
ͼ͔͚ͤͤͦͫͭ͜Σ ͯͨ ͍͔͙ͪͦ͊͒͗ͤͻ ͍ ͍ͦͫͭͤ͜͜ͻ ͊͊͒͊͘͟͡ͻ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊Σ ͍͊ͭͦͪ ͊ͤ͊ͯ͘͜͡Ί 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͜ ͼͤͤͫͤ͜͜͜ ͙ͨͪͤͼ͙͙ͨ ͭ͊ ͙ͫͭ͊ͤ͒͊ͪͭΣ Ύ͟͜ ͡Ύ͎͊ΌͭΈ ͍ ͍ͦͫͤͦͯ ͍͎ͫͭͦ͜͡Ύ͒ͯ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͝͝ ͍ͤͯͭͪ͜΄ͤΈͦ͝ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͍ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 
ˤ͙͍;͔ͤͤΎ ͨͦ͡ΈͫΈ͎ͦͦ͟ ͍͒ͦͫ͒ͯ͜ ͍͙͒ͦͦͭ͘͡Έ ͍͙͙ͦͤͦͭ ͣͦͪ͊͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͔ ͯ ͍͙΅͙ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͙̂ͪ͊ͤ͟͝Σ ͨ͒ͤ͜Ύ͙ͭ ͊ ͍͙͔ͭͦͪͭͭ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͊͊͒ͣ͟͜;ͤ͜ ͔͙ͦ͒ͫ͟͟Σ ͍͙΅͊ ͍͙ͦͫͭ͜ ˽ͦ͡Έ΅͜Σ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜Σ 
ͣͦͪ͊͡ Έͤͦ-͔͙ͭ;ͤ͜ ͼͤͤͦͫͭ͜͜Σ ͍͔͍ͨͦ͒ͤͦ͜͟͜ ͙ͫͭ͊ͤ͒͊ͪͭΣ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͊͟ ͔͙ͭ͊͟Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡. ˿Έ͎ͦͦ͒ͤ͜ ̂ͪ͊ͤ͊͟͝ ͍͙ͫͭͯͨ͊͡ ͍ ͔ͨͪͦ͒͜ 
ͣ͊ͫ΄͙ͭ͊͋ͤͻ ͪͯ͘΄͔ͤΈΣ Ύ͟͜ ͫͭͦͫͯΌͭΈͫΎ  ͚ͯͫ Έ͎ͦͦ ͫͦͼͯͣͯ͜Σ ͜ ͦ͗ͤͦ͟͝ ͔ͦͤͪͭͤͦ͟͟͝ 
͡Ό͙͙͒ͤΦ ́ͪ͊ͤͫͺͦͪͣ͊ͼ͚ͤ͜͜ ͨͪͦͼ͔͙ͫ ͍ ̂ͪ͊ͤ͟͜͝Σ ͨͦ΄ͯ͟ ͍͎͊ͫͤͦͦ͡ ΄͡Ύͻͯ 
͍͙ͪͦͭͯ͘͟ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͼ͔͚ͤͤͦͫͭ͜ ͍͎ͤͦͦͦ ͨͦͦͤͤ͟͜͡Ύ ͍ͯͣͦ͘͡ΌΌͭΈ 
͍͙ͨ͒͜΅͔ͤͯ ͍͎ͯ͊ͯ ͒ͦ ͍ͦͫͭͤ͜Έͦ͝ ͫͺ͔͙ͪΦ 

˹͊ ͯ͊͟  ͚ ͍͙΅͊ ͍ͦͫͭ͊͜ ͍ ̂ͪ͊ͤ͟͜͝ ͭ͊ͦ͗͟ ͤ͊͘ͻͦ͒ΎͭΈͫΎ  ͯ ͨͪͦͼ͔ͫ ͜
͔͔͍͙ͨͪ͋ͯ͒ͦΣ ΅  ͦ ͯ͘ ͍͔ͣͦͤͦ͡ ͙ͨͦͭ͜͡;͙͙ͤͣ ͭ͊ ͔ͦͤͦͣ͟͜;͙͙ͤͣ ͙ͣͤ͊ͣ͘͜ ͍ 
͍͙ͪͦͭͯ͘͟ ͔͍͙͒ͪ͗͊Φ ˭͙ͣͤ͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ Ύ͟ ͤ͊ ͍͊ͦͤͦ͒͊͘͟;ͦͣͯ ͍ͪͤ͜͜Σ ͭ͊͟ ͜ ͤ͊ 
͍ͪͤ͜͜ ͙ͫͭͪͯͭͯͪ͟ ͭ ͊͒ ͜Ύ͡Έͤͦͫͭ͜ ͍ͦͫͭͤ͜͜ͻ ͍ͯͫͭ͊ͤͦ ͍ ͙΅ͦ͝ ΄͙ͦ͟͡ ͙ͪ͊ͤ͟͝. 

͍͔͎̐ͪͦͤͭͪ͊͜ͼ͜Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͔ͨͦͭͪ͋ͯΊ ͣͤ͘͜ ͯ ͔͎ͣͭͦ͒ͦͦ͜͡͝ 
͍͙ͻ͍ͦ͊ͤͤΎ  ͚ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜Φ ˻͙͍ͫͦ͋ͦ͡ ͔͎ͫͭͪ͊ͭ͜;͎ͤͦͦ ͤ͊͘;͔ͤͤΎ  ͯ
͍͙ͻ͍ͦ͊ͤͤ͜ ͎ͣͦͦ͒ͦͦ͡ ͨͦͦͤͤ͟͜͡Ύ ͍ͤ͊͋ͯ͊ΌͭΈ ͣͦͪ͊͡Έͤ͜ ͭ͊ ͔͙ͭ;ͤ͜ ͼͤͤͦͫͭ͜͜Σ 
͙ͨͪͤͼ͙͙ͨΣ ͙ͫͭ͊ͤ͒͊ͪͭΣ Ύ͟͜ ͎ͫͯͯ͡ΌͭΈ ͨ͒͐ͪͯͤͭ͜Ύͣ ͣͦͪ͊͡Έͤͦ-͔͙ͭ;ͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͼͦͣͯ͜͡ ͭ͊ ͝͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔ͦͪͣ͊͘͟Φ ́ͦͣͯΣ ͍ ͍ͯͣͦ͊ͻ 
͎ͦ͋͊͡͡Έͤͦ͝ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͣͦͪ͊͡Έ͎ͤͦͦ ͣ͊ͭͯ͟͜͡ ͍ 
͍ͤ͊ͯͦͦ͟-͍ͦͫͭͤ͜Έͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Σ ͔ͨͪͦ͋ͣ͊͡ ͔͊͊͒ͣ͟͜;͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜ Ί 
͍͙ͤ͊͒͘;͚͊ͤͦ ͊ͭͯ͊͟͡ΈͤͦΌΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭͙ͣͤ͜Σ Ύ͟͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͍ ͤ͊΄͚͜ 
͔͍͒ͪ͗͊͜Σ ͍ͫ͒͜;͊ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ̂ͪ͊ͤ͊͟͝ ͫͭ͊Ί ͍͙͙͒ͪͭͣ͜͟ ͍͍ͫͭͦ͜͜Σ 
͔͙͒ͣͦͪ͊ͭ͟;͙ͤͣΣ ͍͍͙ͨͪ͊ͦͣ ͫͯͫͨ͜͡Έ͍ͫͭͦͣΣ  ͯΎͦͣͯ͟ ͤ͊ ͔ͨͪ΄͔ ͣͫ͜ͼ͔ ͍͙ͻ͙ͦ͒ͭΈ 
͙ͦͫͦ͋ͫͭͫͭ͜ΈΦ ˽͔͔ͪ͒ͣͭͦͣ ͎͙͔ͨͦ͋ͤͦ͡͡͝ ͍͎͙ͯ͊ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͫͭ͊ΌͭΈ ͼ͜͜͡Σ 
΅ͦ ͨͦͫͭ͊ΌͭΈ ͔͔ͨͪ͒ ͍ͭ͜;͙ͤ͘ΎͤͦΌ ͍ͦͫͭͦ͜ΌΦ ˤ͙ͦͤ ͍͔͒ͦ͋ͪ͊͗ͤ͜ ͜ ͍ ˭͊ͦͤ͟͜ 
͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍ͦͫͭͯ͜η. ́͊͟Σ ͔ͣͭͦΌ ζ͍͙ͦͫͭ͜ Ί ͍͔ͫ͋͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͡Ό͙͙͒ͤ Ύ͟ 

http://search.ligazakon.ua/l_doc2.nsf/link1/Z960100.html
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͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͚͍͙ͤ͊΅ͦ͝ ͼͤͤͦͫͭ͜͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͍͙ͪͦͭͦ͘͟ ͝͝ ͍ͭ͊͊ͤͭ͜͡Σ 
͍͙ͪͦͯͣͦ͘ͻ ͜ ͺ͙͘͜;͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜Σ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͙͙ͫͦ͟ͻ ͣͦͪ͊͡Έ͙ͤͻ Ύ͔͚ͦͫͭ͟Σ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͪͦͣ͊͒ΎͤΣ ͙͒͊ͭͤ͘ͻ ͒ͦ ͍͎ͫ͒ͦͣͦͦ͜ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͙͋ͦͪͯΣ 
͎͋͊͊͘;͔ͤͤΎ ͤ͊ ͼ͚͜ ͍ͦͫͤͦ͜ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦΣ ͍ͭͦͪ;͎ͦͦΣ ͯ͟͡Έ͎ͭͯͪͤͦͦ 
͔ͨͦͭͤͼ͊ͯ͜͡ ͤ͊ͪͦ͒ͯΣ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͦͫͭͤ͜Έ͎ͦͦ ͍ͪͤ͜Ύ ͤ͊ͪͦ͒ͯΣ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
͎ͤ͊ͪͦ͒ͤͦͦ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ͍͊͟͜͡ͺ͍͙͙ͦ͊ͤͣ͜͟ ͺ͊ͻ͍͜ͼΎ͙ͣη ώнϐ. 

˻ͭ͗Σ͔ ͫΈ͎ͦͦ͒ͤ͜Σ Ύ͟ ͙ͤͦ͜͟͡Σ ͊ͭͯ͊͟͡Έ͙ͤͣ ͫͭ͊Ί ͍͙ͻ͍ͦ͊ͤͤΎ ͣͦͦ͒͜͡ Ύ͟ 
͔ͨͦͭͤͼ͚͎ͤͦͦ͜ ͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͔͙ͭ͜͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˹͊ͼͦͤ͊͜͡Έͤ͊ 
͔͎ͫͭͪ͊ͭ͜Ύ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͤ͊ ͔ͨͪͦ͒͜ ͒ͦ нлнм ͪͦͯ͟ ͊͟ͼ͔ͤͭͯΊ ͍͎ͯ͊ͯ ͤ͊ 
͍͙ͻ͍ͦ͊ͤͤ͜ ͡Ό͙͙͒ͤ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͙ͭͨͯ ͙͔ͣͫͤͤ͡Ύ  ͚͟ ͯ͡Έ͙ͭͯͪ [4]. 

˻͎͡Ύ͒ ͔ͨͪͦ͋ͣ͡Σ Ύ͟͜ ͫͤͯ͜ΌͭΈ ͍ ͔͊͊͒ͣ͟͜;ͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͒͊Ί ͤ͊ͣ ͍ͨͪ͊ͦ 
͍͔͍͙ͫͭͪ͒͗ͯ͊ͭ ͨͪͦ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍͔͍͙ͨͦ͒ͤͦ͜͟ͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜Σ 
ͣͦͪ͊͡Έͤͦ-͔͙ͭ;͙ͤͻ ͍͙ͨͪ͊͡Σ ΅  ͦ ͋ͯ͒ͯͭΈ ͍͙͒ͦ͋ͪ͊͗͊ͭ͜ ͍ͦ͋ͦΩΎ͙͘͟ ͭ͊ ͍ͨͪ͊͊ 
;͔͍ͤ͜͡ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͙̂ͪ͊ͤ͟͝Φ 

ˤ ͍ͯͣͦ͊ͻ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͍͒ͪ͗͊ͤͦͫͭ͜ ͪͦͫͭ͊͘Ί ͙͍͊ͭͤͫͭ͟͜Έ ͣͦͦ͡-
͒͜ ͭ͊ ͝ͻͤΈͦ͝ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͊͘ ͚ͣ͊͋ͯͭͤΊΣ ΅ͦ ͯ͘ ͍ͣͦ͡ΌΊ ͍͙͍͊͗ͫͭ͜͡Έ ͙ͨͭ͊ͤͤΎ 
͍͙ͨͪͦ͒ͤ͜ͻ ͼ͔͚ͤͤͦͫͭ͜ ͜ ͍͔ͫͭͦͪͤͤΎ ͔͍ͦ͒ͫ͟͟͜ ͼ͔͚ͤͦͫͭ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻΦ ˾ͦͪͦ͋͊͘͟ 
͔͙ͭ;͙ͤͻ ͔͍ͦ͒ͫ͟͟͜Σ Ύ͟ ͫͯ;͙͊ͫͤͻ ͔͔͚ͣͦ͒͡ ͍͙ͻ͍͙ͦͤͻ ͙͔ͫͫͭ,ͣ ͔ͨͦͭͪ͋ͯΊ ͊ͤ͊͘͜͡ ͯ
͙ͤ͊ͦͨ͟;͔͎ͤͦͦ ͍͒ͦͫ͒ͯ͜Σ ͍͙Ύ͍͔ͤͤ͡Ύ ͎͔͙͍͙ͨͪͦͪͫͤͻ ͔͚͒͜ ͭ͊ ͝ͻ ͍ͭͦͪ;ͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝Φ  

 ̂ͼΈͦͣͯ ͍͘ΩΎͯ͘͟ ͙ͪͦͯͣͣ͘͘͜͡ Ί ͔͔ͤͭͪͫ͜ ͒ͦ ͎͊ͪͯ͋͗ͤͦͦ͘͜ ͍͒ͦͫ͒ͯ͜  ͯͫͺ͔ͪ͜ 
ͼͤͤͫͤͦ͜͜͝ ͍͙ͦͫͭ͜Σ ͔ͦͪͣ͊͘͟Σ ͨͦ͡ΈͫΈͦ͟͝Φ ˹͍͙͚͊ͯͦ͟ ͍͒ͦͫ͒͜ ͨͦ͡ΈͫΈ͙͟ͻ ;͔͙ͯͤͻ Ί 
͙͒ͦͫͭΈ ͍͎͙͊ͦͣͣ  ͯ ͼΈͦͣͯ ͤ͊ͨͪΎͣΦ͜ ́͊͟Σ ͦͤ͊͘;͔ͤͯ ͔ͨͪͦ͋ͣͯ͡ ͼ͎ͤͤͫͤͦͦ͜͜ 
͍͔ͤ͊ͨͦͤͤͤΎ ͭ͊ ͣͦͪ͊͡Έͤͦ-͔͙ͭ;ͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͤ͊͘ͻ͙ͦ͒ͣͦ  ͯ ͨͪ͊ͼΎͻ ͙ͭ͊͟ͻ 
ͨͦ͡ΈͫΈ͙͟ͻ ;͔͙ͯͤͻΣ Ύ͟Υ ̐Φ ˻ ͔͗ͻ͍ͦͫ͟͜Σ ˸Φ ˥ ͪ͊͋ͫ͟͜Σ ́Φ ˨ ͍ͯ͋ͦͫ͟͜Σ ˴Φ ˥ ͋ͤ͜͜Έͫ͟͜Σ 
ˢΦ ˥ ͯͪͫ͟͜Σ M. ˿ ͍ͦ͜͟Σ ˤΦ ̉ ͙ͻͦͤΎΣ ˾Φ ʕ ͪͦ;͙ͤͫΈ͟͜Σ ̒Φ ̆ ͔͍͙ͦͣͨ͡;Σ ˿ͭΦ ˴ ͍͊ͯ͊͡Σ 
˱Φ ˴ ͪͯ͟Σ ˢΦ ̆ ͯ͒͘͜ͼ͊͟-̉ͯͨ͊͊͡Σ ˢΦ ˶ ͯͨͤ͊͜-ˤ͔͎͔͔ͤͪΣ ˸Φ ˴ ͍͜͟ ͭ͊ ͤ͜Φ  

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͊ͤ͊͘͜͡ ͔͊͊͒ͣ͟͜;͙ͤͻ ;͔ͫͤͦͭ ;͔͔ͪ͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͔͍ͦ͒ͫ͟͟͜ ͼ͔͚ͤͤͦͫͭ͜  ͯ ͙͔ͫͫͭͣ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ˽ͦ͡Έ΅͜ Ύ͟ ͔͍ͤͫͭͪͯͣͤͭ͜͜ 
͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˴͙͍ͪͦ͘͜ Ύ͍͙΅͊Σ ΅ͦ ͍͍͙ͫͯͨͪͦͦ͒͗ͯ͊͡ 
˽ͦ͡Έ΅ͯ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟Σ ͙͍͔͙ͨͪ͘͡ ͒ͦ ͪͦͫͭ͊ͤͤ͘Ύ ͔͎͙͍͙ͤ͊ͭͤͻ ͍ͤ͊ͫ͒͜͟͜͡  ͯ
͍ͫ͒ͦͣͦͫͭ͜͜ ͨͦ͡Ύ͍͟͜Σ ΅ͦ ͍͙ͯͣͦͦ͘͡ ͙͔ͨͪͫͦͪͤͤ͟Ύ ͣͤ͘͜  ͯͨ ͦ͡ΈͫΈ͚͟͜ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜Φ 
˿Έ͎ͦͦ͒ͤ͜Σ ͣͦ͗ͤ͊ ͘ ͯͨ ͔͍͔ͤͤͫͭ͜Ό ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͨͦ͡ΈͫΈ͊͟ ͔ͪͺͦͪͣ͊ ͯ ͫͺ͔ͪ͜ 
͍͙ͦͫͭ͜ Ί ͙ͨͪ͊͒ͦͣ͟͡ ͯͫͨ͜΄͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͒͡Ύ ͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡ΎΦ ˽͙ͪΊ͍͒ͤ͊΄͙ͫΈ ͒ͦ 
ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯ ͍ мффф ͪΦ ͨͦ͡ΈͫΈ͟͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͨͪͦͨͦͤͯΌͭΈ ͍͙͙͚ͫͦ͟ 
͍͔ͪͤ͜Έ ͍ͤ͊;͊ͤͤΎ ͭ ͊ ͫ͊͒͊͟͡ΌͭΈ ͔͍ͤ͒͜ΩΊͣͤͯ ;͙͊ͫͭͤͯ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ;͙͙͊ͫͭͤ 
͍͙ͦͫͭ͜Φ ˩ͺ͔͙͍ͭͤͫͭ͟͜ΈΣ ͔͔͍͎͙ͨͪ͊  ͚ͯͫͨ͜ͻ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͔ͪͺͦͪͣ  ͯ˽ͦ͡Έ΅͜ 
1998ςнллп ͪͪΦ ͍͔ͯͣͦͤͦ͘͡Σ ͔͔ͨͪ͒ͯͫͣ͜Σ ͍͔ͦͤͦͤͤ͡Ύ͙ͣ ͍ ͙͔ͫͫͭͣ͜ ͼ͔͚ͤͤͦͫͭ͜Φ 
˽ͦͪΎ͒ ͘͜ Ύ͙͙ͫͤͣ͟͜ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜Ύ͙ͣ ͍ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜ ˽ͦ͡Έ΅͜Σ Ύ͙͙ͣ͟ Ί 
͔ͤͭͪͯ͜͟͡Έͭͯͪͤͫͭ͜Έ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯΣ ͣͦ͋͜͡Έͤͫͭ͜Έ ͔͍ͪͫͯͪͫ͜Σ 
͔ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͫͭ͟͟͜ΈΣ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͍͙͎ͣͦ͊ͣ ͙ͪͤͯ͟ ͨͪ͊ͼ͜ ͭ͊ ͤ͜΄͔Σ 
͙͔͎ͨͪͦͪͭͭͤͦͦ͜ ͤ͊͘;͔ͤͤΎ ͍ͤ͊͋ͯ͊Ί ͍͙ͨ͒͜΅͔ͤͤΎ ͼ͎ͤͤͫͤͦͦ͜͜ ͫͭ͊ͭͯͫͯ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 
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˨͋͊Ό;͙ ͨͪͦ Ύͫͭ͟͜Έ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ζ˭͊ͦͤ͟ ͨͪͦ ͍ͦͫͭͯ͜η ˽ͦ͡Έ΅͜ ͍͙ͫͭ͊ͭΈ 
͔ͨͪ΄ͦ;͔͎͍͙͙ͪͦͣ ͍͊͒͊ͤͤ͘Ύ͙ͣ ͍ͦͫͭͤ͜͜ͻ ͍ͯͫͭ͊ͤͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͘ 
͙͍ͣͦ͗ͫͭ͜͡Ό ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͔ͫ͋ Ύ͟ ͔ͫͨͼ͊ͫͭ͊͜͜͡Σ ͊ ͭ͊ͦ͗͟ ͍͐ͪͯͤͭͦͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͒ͦ 
͍͙ͦͤ͊ͤͤ͟Ύ ͔͚͙ͫͣͤ͜ͻ ͜ ͎ͪͦͣ͊͒ΎͤͫΈ͙͟ͻ ͍ͦ͋ͦΩΎ͍͘͟͜Σ ͍͙͊ͫͤͦ͊ͤ͘ͻ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ 
ͫͦ͒͊ͪͤͦͫͭ͜͜͡Σ ͔͒ͣͦͪ͊ͭ͟͜͝Σ ͔͙ͭͪͨͣͦͫͭ͜Σ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͜͡ ͭ͊ ͍͙ͫͦ͋ͦ͒ ώмнϐΦ 

˸ͦ͗ͤ͊ ͘ ͯͨ ͔͍ͤ ͔ͤͫͭ͜Ό ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͍ ͨͦ͡ΈͫΈ͚͟͜ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
ͤ͊ ͔ͨͪ΄͙͚ ͨ͊ͤ͡ ͍͙ͻ͙ͦ͒ͭΈ ͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ύ͊͟ ͔͎ͦ͟͡ ͍͙͙͍ͦͪͫͭͦͯ͟Ί 
ͫͯ;͊ͫͤ͜ ͒ͦͫΎ͎͔ͤͤͤΎΣ ͪͦͯͣ͘͜Ί ͍ͫͭ͜ ͭ͊ ͔͒ͦ͋ͪ ͦͪ͜ΊͤͭͯΊͭΈͫΎ ͍ ͙͗ͭͭΊ͍͙ͻ ͭͪͯ͒ͤͦ΅͊ͻΣ 
͘ ͍͎ͨͦ͊ͦΌ ͍͙ͫͭ͊ͭΈͫΎ ͒ͦ ͙ͪͤ͘͜ͻ ͭͦ;ͦ͟ ͦͪͯ͘ ͡Ό͔͚͒Σ ͎ͯͣ͊ͤͤ͊ ͭ͊ ͍͙͍ͪͦ͊͘Ί ͍͊ͫͤ͜͡ 
͒͋ͤͦͫͭ͘͜͜ ͚ ͔͔͙ͤͭͪͫ͜Σ ͍ͫ͊ͣͦ͒ͦͫͦͤ͊͟͡ΌΊͭΈͫΎ ͒ͯͻ͍ͦͤͦ ͭ ͊ͨͪͦͺ͔͚ͫͤͦ͜Φ  ͚̂ͭͦ 
͙͚ͫ͊ͣ ;͊ͫΣ ͍͙ͤ͊͘;͊Ό;͙ ͍ͦͫͭͯ͜ Ύ͟ ;͙͊ͫͭͤͯ ͎͊͊͘͡Έ͎ͤͦͦ ͒ͦ͋ͪͦ͋ͯͭͯ ͔͍͙͒ͪ͗͊Σ 
͍͙͊ͭͦͪ ζ˭͊ͦͤͯ͟ ͨͪͦ ͍ͦͫͭͯ͜η ͍ͫͭ͊͡ΎͭΈ ͊͘ ͔ͣͭͯ ͍͙ͪͦͭͦ͘͟ ͯ ͙ͣͦͦ͒͡ͻ ͡Ό͔͚͒ 
ͨͦ;ͯͭͭΎ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜Σ ͡Ό͍͋ͦ͜ ͒ͦ ͋͊ͭΈ͍͟͜΅͙͙ͤΣ ͍͎͙ͨͦ͊ ͒ͦ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ 
ͯ͟͡Έͭͯͪͤͦ͝ ͫͨ͊͒΅͙͙ͤΦ ˿͔͊ͣ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͨͦ͡ΈͫΈͦ͟͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͍͘Ύ͊͡ 
ͤ͊ͨͪΎͣ ͤ͊ Ί͍͔͚ͪͦͨͫΈͯ͟ ͔͎ͤͭͪ͊͜ͼ͜ΌΣ ͔ͣͦ͗ͣͦ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͪ͊ͤ͊͟͝ ͍ͨͪͦ͒ͦ͗ͯΊ 
͔͎͙͋ͪ͊ͭ͘͜ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͼͤͤͦͫͭ͜͜Σ Ύ͟͜ Ί ͍ͦͫͤͦͦΌ ͨͦ͡ΈͫΈͦ͟͝ ͯ͟͡Έ͙ͭͯͪ ώмнϐΦ 

˹͊ ͒ͯͣͯ͟ ͨͦ͡ΈͫΈ͎ͦͦ͟ ͨͯ͋͜͡ͼ͙ͫͭ͊ ̐Φ ˻ ͔͗ͻ͍ͦͫ͟͜Σ ͤ͊ͪͦ͒ ˽ͦ͡Έ΅͜Σ 
ζͨͦ͒͜͡ΎΌ;͙ ͔͔͔ͤ͊ͨͪ͘;ͤ͜ Ί͍͔͚ͪͦͨͫΈ͟͜ ͼ͜͜͡Σ ͣ͊Ί ͍͊ͫͤͯ͡ ͣͦͪ͊͡Έͤͫͭ͜ΈΣ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟Σ ͙͊ͦͤ͘͟Σ ͫͭͦͪ͜͜ΌΣ ͙ͤͫͭͭͯ͜ͼ͜͝Σ ͦͪͦͭͦ͟͟ ͊͗ͯ͟;͙Υ 
ͯͤ͊͜͟͡Έͤͯ ͤ͊ͼͦͤ͊͜͡Έͤͫͭ͜Έ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έη ώтϐΦ  

˻͍ͫ͜;͔ͤ͜ ͎ͪͦͣ͊͒Ύ͙ͤΣ ͘ ͭͦ;͙͟ ͦͪͯ͘ ͨͦ͡ΈͫΈ͙͟ͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡Σ ͣ͊ΌͭΈ ͙ͫͭ͊ͭ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͣ ͊ͨͭ͊ͦͣ͟͜͡ ͔͍͙͒ͪ͗͊Σ ͊ ͔͒ͦ͋ͪ ͔͍ͫͨͪͦͭͦ͊ͤ͟͜ ͍͙͙ͭͪ͊ͭ ͤ͊ 
͍ͦͫͭͯ͜ Ί ͚ͤ͊ͪ͊͟΅͙͙ͣ ͍͔͙ͤͫͭ͜ͼ͜Ύ͙ͣΦ 

˹͊ ͍͙ͪ͜΄͔ͤͤΎ ͼ͜Ί͝ ͔͙ͨͪͦ͋ͣ͡ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͪͦ͋ͦͭ͊ ͍ͫ͜ͻ ͊ͤͦ͟͡ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ ͔ͦͪͣ͊͘͟. ͙͔̉ͫ͡Έͤ͜ ͔͊͊͒ͣ͟͜;ͤ͜ ͔͙ͦ͒ͫ͟͟Σ 
͍͔ͫͭͦͪͤ͜ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΣ ͍͙ͤ͊ͯͦ͟ͻ  ͜ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͍ͯͫͭ͊ͤͦ͊ͻΣ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΣ ͙ͫͭ͊͡ ͍͍͒ͨͦ͒͒͜͜Ό ͨͦ͡ΈͫΈ͙͟ͻ ͍ͦͫͭ͜Ύͤ ͤ͊ 
͔ͦͤͦͣ͟͜;ͤ͜ ͭ͊ ͫͦͼ͊͜͡Έͤ͜ ͎͙͊ͪͦ͘͘ ͍ ͪ͊ͤ͟͜͝Φ ˤ͒ͭ͊͜͟Σ ͔͊͊͒ͣ͟͜;ͤ͜ ͔͙ͦ͒ͫ͟͟ 
ͼ͔͚ͤͤͦͫͭ͜Σ ͔͙ͭ;ͤ͜ ͔͙ͦ͒ͫ͟͟Σ ͍͙ͨͪ͊͊͡ ͫͯͣͤͤͦ͜͡͝ ͍͔͙ͨͦ͒ͤ͜͟ ͙ͫͭ͊͡ ͙ͨͦͭͯ͗ͤͣ 
͔ͤͫͭͪͯͣͤͭͦͣ͜ ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͎͚͊ͪͣͦͤͤͦ͜-͍͙͔ͪͦͤͤͦ͘͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͚͎͒ͦͫͭͦͤͦͦ 
͎ͪͦͣ͊͒Ύ͙ͤͤ͊ ͍ͫͦΊ͝ ͙ͪ͊ͤ͟͝Φ  

˭͍͊ͫͤͦ͊ͤ͊ ͍ мфуф ͪΦ ͍͙ͻ͍͔ͦ͊ͭ͡Ύ͙ͣ ͭ͊ ͍;͙͔ͭ͡Ύ͙ͣ ˽ͦ͡Έ΅͜ ͊͘ ͙͙ͨ͒ͭͪͣ͜͟ 
ͺͦͤ͒ͯ ̑˹˱˿˩̅ ˸͗ͤ͊ͪͦ͒ͤ͊͜ ͎ͨͪͦͪ͊ͣ͊ ˢͫͦͼ͊͜ͼ͜Ύ ˻͍ͫͭͤ͜Ύ ͎ͨͪͦͪ͊ͣ͊ 
ͼ͔͚ͤͤͦͫͭ͜ ͙͗ͭͭΎ όAssociation Living Values Education Programύ ͍ͦͯ͘;͙͊͡ 
͍ͦͫͤͦͤ͜ ͔͒͜͝ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͒ͯͫ͜ ͼ͔͚ͤͤͦͫͭ͜Φ ˽͎ͪͦͪ͊ͣ͊  ͯ ͍͚ͫͦ͝ ͦͤ͟ͼ͔ͨͼ͜͝ 
͎ͨͪͦͦͦ͡΄ͯΊ ͍ͦͫͭͯ͜ Ύ͟ ͔ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͔ͨͪ͒ΩΎ͍͔ͤͤ͡Ύ ͯ;ͤΎͣ ͺͦͫͦ͜͡ͺ͜͝ ͙͗ͭͭΎΣ ͊ 
ͭ͊ͦ͗͟ ͍͙ͤ͊͘;͊Ί ͔͙ͣͭͦ͒ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͎͙ͨͦ͊  ͚ͯͨ ͔͍͔ͤͤͦͫͭ͜ ͍ ͫͦ͋͜Φ ˽͎ͪͦͪ͊ͣ͊ 
ˢͫͦͼ͊͜ͼ͜͝ ͦͪ͜ΊͤͭͯΊ ͍;͙͔͍ͭ͜͡Σ ͍͙ͻ͍͔͍ͦ͊ͭ͜͡  ͜ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 
͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͎͊͊͘͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͯ;ͤΎΣ ͙ͫͨͦͤͯ͊ͭ͟ ͯ;͍ͤ͜ ͒ͦ ͍͙ͨͪ͊͡Έ͎ͤͦͦ 
͍͙͋ͦͪͯ ͍ ͙͗ͭͭ͜Σ ΅ͦ͋ ͍͙ͦͤ ͎͙ͣͦ͡ ͔͎͍͙ͤͭͪͯ͊ͭͫ͜Ύ ͍ ͫͯͫͨ͜͡Έ͍ͫͭͦ Φ 

˽͙ͪ͒͜͡ΎΌ;͙ ͍͔͙ͯ͟͡ ͍͎͊ͯ ͙ͨͭ͊ͤͤΌ ͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ˢͫͦͼ͊͜ͼ͜ΊΌ ͊͘ 
;͊ ͫ ͝͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͋ͯͦ͡ ͍͙͒͊ͤͦ  ͍˽ͦ͡Έ΅͜ ͔ͫͪ͜Ό ͨ͒ͪͯ͜;͙͍ͤ͟͜Υ ζˤ͙ͻ͍ͦ͊ͤͤΎ ͍ ͒ͯͫ͜ 
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ͼ͔͚ͤͤͦͫͭ͜η όζWychowanie w duchu wartoǏciηύΣ ͙ͨͪͤ͊͘;͔͙ͤͻ ͒͡Ύ ͔͎͎͍ͨ͒͊ͦ͜ ͜ 
͍;͙͔͍ͭ͜͡Σ ͦͻͦ;͙ͻ ͨͪ͊ͼΌ͍͙͊ͭ ͘ ͒ͭ͜Έ͙ͣ ͭ͊ ͣͦͦ͒͒͡Ό ͍ ͔ͣ͗͊ͻ ͣͦͪ͊͡Έ͙ͤͻ 
ͼ͔͚ͤͤͦͫͭ͜Σ ζˤ͙ͻ͍ͦ͊ͤͤΎ ͍ ͒ͯͫ͜ ͼ͔͚ͤͤͦͫͭ͜Φ ˤͻ͔ͦ͒͗ͤͤΎ ͯ ͍ͫͭ͜ όоςт ͍ͪͦ͟͜ύη 
(Wychowanie w duchu wartoǏci. Wchodzenie w Ǐwiat (3ς7 latύΣ ζˤ͙ͻ͍ͦ͊ͤͤΎ ͍ 
͒ͯͫ͜ ͼ͔͚ͤͤͦͫͭ͜Φ ˾ͦ͘΄͙͔ͪͤͤΎ ͍ͫͭͯ͜ όуςмп ͍ͪͦ͟͜ύη όWychowanie w duchu wartoǏci. 
Poszerzanie Ǐwiata (8ς14 latύΣ ζˤ͙ͻ͍ͦ͊ͤͤΎ ͍ ͒ͯͫ͜ ͼ͔͚ͤͤͦͫͭ͜Φ ˤͻ͔ͦ͒͗ͤͤΎ ͍ 
ͪͦͣͯ͘͜͡ ͍͜ͼ͜ όͫͭ͊ͪ΄͔ мр ͍ͪͦ͟͜ύη όWychowanie w duchu wartoǏci. Wchodzenie w 
dorosƱoǏŏ όpowyȍej 15 latύΣ ζˤ͙ͻ͍ͦ͊ͤͤΎ ͍ ͒ͯͫ͜ ͼ͔͚ͤͤͦͫͭ͜Φ ˽͍͙ͯͭͤ͜͟ ό͒͡Ύ 
͍;͙͔͍ͭ͜͡ύη όWychowanie w duchu wartoǏci. Przewodnik (dla nauczycieliύηΦ 
͍͙̇͊ͣ͜͟ Ί ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͼ͜ ͨ͒ͪͯ͜;͙͙ͤ͟ ͙ͫͭ͊͡ ͔͙͊ͯͪ͊ͭ͊ͣ͡ ͔ͨͪͣ͜͝ ζThe TeachersΩ 
Choice Awardη ͍ ˿̊ˢ ͍ нллм ͪΦΣ ͊ ͍ ˽ͦ͡Έ΅͜ ͙͙ͦͭͪͣ͊͡ ͎ͤ͊ͦͪͦ͒ͯ ͤ͊ мл-͚͜ 
͍͙͍ͫͭ͊ͼ͜-Ύͪͣ͊ͪͯ͟ ͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡  ͯͣͫͭ͜͜ ˴͔͡Έͼ͔ ͯ нллр ͪ Φ ˽͎͙ͪͦͪ͊ͣΣ ΅ͦ 
ͣͫͭ͜ΎͭΈͫΎ ͍ ͨ͒ͪͯ͜;͙ͤ͊͟ͻ ͔ͤͫͯͭΈ ͔ͤ ͭ͜͡Έ͙͟ ͔͔͙ͭͦͪͭ;ͤͯΣ ͔͊͡ ͚ ͙ͨͪ͊ͭ͟;ͤͯ 
ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ Ύ͊͟ ͎͒ͦͨͦͣ͊͊Ί ͍;͙͔ͭ͡Ύͣ ͚͔ͣ͊ͫͭͪͤͦ ͫͦͤͫͭͪͯ͟Ό͍͙͊ͭ ͔͎ͣͭͦ͒ͦͦ͜͡Ό 
͍ͤ͊;͊ͤͤΎΣ ͔͚͙͍ͭͣͦͭͦͣ͡ Ύͦ͟͝ Ί ͍͙ͪͦͭͦ͘͟ ͫ͊ͣͦͦͼ͙ͤ͜͟Σ ͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ 
͔ͣͦͼ͚͎ͤͦͦ͜ ͔͔ͤͭͭͯ͜͟͡Σ ͔͙͍ͪ͊ͭͤͦͫͭ͟͜ ͭ͊ ͍͙ͤ͊;ͦ͟ ͙͗ͭͭΎ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ 

˿ͭ͊ͭͯͭ ˻͍ͫͭͤ͜Έͦ͝ ͎͙ͨͪͦͪ͊ͣ ͼ͔͚ͤͤͦͫͭ͜ ͙͗ͭͭΎ ͎ͨͪͦͦͦ͡΄ͯΊ ͭ͊͟͜ ͔͊͊͒ͣ͟͜;ͤ͜ 
;͔͙ͫͤͦͭΣ Ύ͟Υ ͚ͫͨͦ͟͜Σ ͍ͫͦ͋ͦ͒͊Σ ;͔ͫͤͫͭ͜ΈΣ ͡Ό͍͋ͦΣ ͨͪͦͫͭͦͭ͊Σ ΅͊ͫͭΎΣ Ί͒ͤͫͭ͜ΈΣ ͙͔ͫͣͪͤ-
ͤΎΣ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜ΈΣ ͍͎ͨͦ͊͊Σ ͍ͫͨͨͪ͊͜ͼΎΣ ͍͊͘Ίͣͦ͒͜ΎΣ ͔ͭͦͪ͊ͤͭͤͫͭ͜͡ΈΣ ͨͦͦͪ͊͟ ώрϐΦ 

˴͙͔͊ͣ͗͘ ͔͍̐͗ͫΈ͟͜Σ ͨͦ͡ ΈͫΈ͙͚͟ ͔͎͎ͨ͒͊ͦ ͭ͊ ͍͚ͦͫͭͤ͜͜ ͒͜Ύ;Σ ͔͔͙͚ͨͪͦͤ͊ͤ͟Σ 
΅ͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͨͦ͡Ύ͎͊Ί  ͯ ͔ͨͪͦ͋ͯ͒͗ͤͤ͜ ͍ ͒ͯ΄͜ ͙͙͙͒ͭͤ ͔͔͔͍ͣͪͦͣͤͭ͜͟͜͡Σ 
͒ͦ͋ͪ͊Σ ͙ͪ͊ͫ͟  ͚͙͙ͫͭͤ͜Φ ζ̂ ͔ͫͪͼΎͻ ͡Ό͔͚͒Σ Ύ͟  ͎͙͙ͯ͋ͤ͊͡ͻ ˭͔ͣ͜͡Σ ͒ͪͣ͊͜ΌͭΈ 
ͤ͊ͫͤͤ͜ΎΣ ͍͔͙͡;͔ͤ͘͜ ͎͍͋͊͊ͭͫͭ͊Φ ̋ͦ͋ ͝ͻ ͙͙ͪͦͪͭ͘͟ ͜ ͍͙Ύ͍͙͙ͭΣ ͜ ͒͡Ύ ͡Ό͍͒ͫͭ͊ ς 
͔͔͎͙͋ͪͭ͘Σ ͨͦͭͪ͋ͤͦ͜ ͡Ό͙͙͋ͭ ͜ ͙ͪͦͯͣͭ͘͜ηΦ ˤͤ͜ ͣͪ͜Ύ͍Σ ΅ͦ͋Σ ͯͫ͜ ͡Ό͙͒ ͙͋ͯ͡ 
΅͊ ͙͍͙͙ͫͣ͡Σ ͭͦͣͯ ͔ͣͭͦΌ ͍͎ͫͦͦ ͙͗ͭͭΎ ͍ͦ͋ͪ͊ ͨͦ΄͙͔ͪͤͤΎ ͒ͦ͋ͪ͊ [5]. 

ˤͦ͒ͤͦ;͊ͫΣ ͨͦ͡ΈͫΈ͙͟ ͚ ͙͒ͦͫ͒ͤ͜͟͡ ˱Φ ̆ ͊͊͡΄͙ͤͫΈ͟͜ ͍͍͊͗͊ΊΣ ΅ͦ ζͨͪͦͼ͔ͫ 
͍͙ͻ͍ͦ͊ͤͤΎ Ί ͨͦ ͫͯͭ͜ ͫͦͼ͊͜͡Έ͙ͤͣΣ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚͍ ͙ͻ͍ͦ͊ͤͤΎ ͡Ό͒ͫΈ͎ͦͦ͟ ͪͦͯͣͯ͘ Ί 
͔͙͒ͤͭ͜;͙ͤͣ ͘ ͚͎ͦͦ ͫͦͼ͊͊͘͜͜͡ͼ͜ΊΌΦ ͔͚̇ ͨͪͦͼ͔ͫ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔ͤ ͭ͜͡Έ͙͟ ͭͦ͒͜Σ ͙ͦ͟͡ 
͍͙ͻ͍ͦͤ͜ ͍͙ͯͫͭ͊ͤͦ ͍ͫ͒ͦͣͦ͜ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ ͣͦͦ͒͡Έ ͯ ͤ͊ͨͪΎͣ ͜͝͝ ͯͫͯͫͨ͜͡Έ͔ͤͤͤΎΣ 
͔͊͡ ͍ͤ͊ͭ͜Έ ͭͦ͒͜Σ ͙ͦ͟͡ ͍͙ͻ͍ͦ͊ͤͤΎ ͪͦͯͣ͘͜ΊͭΈͫΎ ͍͚ͪ͊͟ ͙͍͙ͤ͒͒ͯ͊ͫͭ͜͜͜͡;͙ͤͣη [3]. 

˩͙ͭ;ͤ͜ ͔͙ͦ͒ͫ͟͟ ͙ͫͭ͊͡ ͨͪͦ͒ͯͭͦͣ͟ ͍ͦͫͭ͜ΎͤͫΈͦ͟͝ ͯ͟͡Έ͙ͭͯͪ ͍ ˽ͦ͡Έ΅͜Φ ˾ͯͻ  ͯ
ͼΈͦͣͯ ͤ͊ͨͪΎͣ ͜ ͊ͨͦ͘;͍͍͊ͭͯ͊͟ ͎͔̒ͦͤͫ͡Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜Φ ˿͔͊ͣ ͎͔̒ͦͤͫ͡Έ͙͚͟ 
͍͔͙͔ͯͤͪͫͭͭ͜ ͍ͫͭ͊ ͔ͨͪ΄͙ͣΣ ͻͭͦ ͍ͨͪͦ͊͟͡ ΄͡Ύͻ ͔͊͊͒ͣ͟͜;͙ͤͣ ;͔ͫͤͦͭ͊ͣΣ ΅ͦ ͣ͜ͼͤͦ 
͍͍͚͜΄͙͡ ͍ ͙͗ͭͭΎ ͍͙͊͒͊͟͡;͍͜Σ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝Φ ˤ͙ͻ͍ͦͯΌ;͙ ͍ͫͦ͝ͻ 
͔͍ͫͭͯ͒ͤͭ͜ Ύ͟ ͎ͯͣ͊ͤͭ͊ͪͤ͜ ͦ-͔ͭͻͤ͜;ͤͯ ͔ͭͯ͜͡Σ ͎͔̒ͦͤͫ͡Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͎͋͊͊ͭͦ ͍ͪͦ͟͜ 
ͨͦͫͨ͜͡Έ ͙ͭͪͣ͊Ί ͣ͗ͤ͜ ͙͚͊ͪͦ͒ͤ ͔͚͙͎ͪͭͤ ͤ͊ ͫ͊ͣͦͣͯ ͍͙ͫͦͦͣͯ͟ ͍ͪͤ͜͜Φ  

́͊͟Σ ˢ͔͊͒ͣ͟͜;͙͚ͤ ͔ͦ͒ͫ͟͟ ͼ͔͚ͤͤͦͫͭ͜Σ ͙͚ͨͪͤΎ͙͚ͭ ͤ͊ ͊ͫ͒͊ͤͤ͘͜͜ ˿͔ͤ͊ͭͯ 
͎͔̒ͦͤͫ͡Έ͎ͦͦ͟ ͍͔͙͔̂ͤͪͫͭͭͯ͜ нр ;͔͍ͪͤΎ нлло ͪΦΣ ͍͙ͤ͊͘Ί ͍͙͍͊͗ͫͭ͜͡Έ ͔͊͊͒ͣ͟͜;͙ͤͻ 
;͔ͫͤͦͭ ͍ ͍ͯͣͦ͊ͻ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˴͔ͦ͒ͫ͟ ͎ͤ͊ͦͦ͡΄ͯΊ ͨͪͦ 
͍͔͔ͨͦͪͤͤͤΎ ͒ͦ ͎͍͍͙͋͊͊ͭͦͦ͜͟ͻ ͙ͭͪ͊͒ͼ͚͜Σ Ύ͟͜ ͨͪͦͭΎ͎ͦͣ ͫͭͦͭ͜͡Έ ͍ͫͭͦͪΌ͍͙͊͡ 
͍͙͔͊ͭͦͪͭͭ ͙ͤ͊ͯ͟Σ ͍͙͙ͪ͊͗͊͡ ͣͦͪ͊͡Έͤͯ ͙ͫͯ͡ ͔͊͊͒ͣ͟͜;͎ͤͦͦ ͍ͫͭͯ͜Σ ͍͙͒ͦ͋ͪ͊͗͊͜͡ 
ͣͫ͜͜Ό ͍;͔͙ͤͻ  ͯͨ ͍ͪͦͫͯ͊ͤͤ͜ ͔͙ͭ;͙ͤͻ ͜ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ;͔ͫͤͦͭ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ 
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˭͎͒ͤͦ͜ ͘͜ ͊ͤ͊͘͘;͔͙ͤͣ ͔ͦ͒ͫͦͣ͟͟Σ ͙ͨͦ͊ͤ͟͟͡Ύ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͨͦ͡Ύ͎͊Ί  ͯ
͍͙ͻ͍ͦ͊ͤͤ͜ ͋͜͡Έ΄ ͙ͫ͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͭ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ 
͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭͍͊͒Ύ͙͟ ͍͚ͫͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͙ͦͫͦ͋ͫͭͦͣͯ ͙ͨͪ͊͒ͯ͟͡ ;͔͍ͤ͜͡ ͔͊͊͒͟-
ͣ͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭΣ Ύ͟͜ ͎͍ͦͭͦ͜ ͍͙ͪ͜΄͙͙ͭ ΅͔ͦ͒ͤͤ͜ ͔͙ͨͪͦ͋ͣ͡Σ Ύ͟͜ ͍͙͍ͫͯ͊Ί ͫͯ;͔͊ͫͤ 
͙͗ͭͭΎΣ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͤ ͭ͜͡Έ͙͟ ͔͔͋ͪ ͯ;͊ͫͭΈ  ͍͙ͯͪͦͭͯ͘͟ ͙ͤ͊ͯ͟Σ ͊͘ͻ͙ͫͭ͜ ͍͒ͦͪͦ͘ΩΎΣ 
͙͔ͣͫͭͼ͍ͭ͊ ͭ͊ ͤ͜΄͙ͻ ͎͔͚͊ͯ͘͡ ͯ͟͡Έ͙ͭͯͪΣ ͔͊͡ ͭ͊ͦ͗͟ ͍ͤ͊;͊Ί ͭ͊ ͍͙ͻ͍ͦͯΊ ͔͍ͫͭͯ͒ͤͭ͜  ͜
͔͊͊͒ͣ͟͜;͙͚ͤ ͔͙͍ͦͭ͟͟͡ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔͚͒͜ ͎ͯͣ͊ͤͣͯ͘͜  ͚ͭ ͔ͦͪ͊ͤͭͤͦͫͭ͜͡ [10].  

˻͍͙ͫͤͦͤͣ ͍ͦ͋ͦΩΎͦͣ͘͟ ;͔͎ͯͤͦͦ ͍͙͊ͭͦͪ ͼΈ͎ͦͦ ͔͒ͦͯͣͤͭͯ͟ 
͎ͨͪͦͦͦ͡΄ͯΌͭΈ ͙ͫͭͤ͜Φͯ ˻͍͋ͦΩΎͦ͘͟ ͙͙ͫͭͤ͜ ς ͼ͔ ͨͦ΄ͯ͟ ͍͙ͤͦͻΣ ͙͎ͦͪͤ͊͜͡Έ͙ͤͻΣ 
͔ͺ͔͙͍͙ͭͤ͟ͻ ͪ͜΄͔ͤΈΣ ͙ͫͨͪΎͤͤΎ ͍͙ͤ͊ͻ͙͍͒ͦͫͭ͜͜͡  ͚ ͍͔͙͊ͭͤͭ;ͤͦͫͭ͜ ͍͙ͤ͊ͯͦ͟ͻ 
͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̅ͦͪͣͯ͡Ό͍͊ͤͤΎ ͙͙ͫͭͤͤ͜ͻ ͔ͫͯ͒͗ͤΈ ͜ ͔ͭͦͪ͜͝ ς ͼ͔ ͔ͭ Σ ;͙ͣ ͣ͊ΌͭΈ 
͔͍͙ͪͯ͊ͭͫ͟Ύ ͍;͔ͤ͜ ͍  ͦ ͼͤ͜ͼ͜ ͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤ͜͡ͻ ͪͦ͋ͭ͜  ͨ͜ ͔͍ͪͦͭ͟͜. 

˨͋͊Ό;͙ ͨͪͦ ͍͒ͣͤͤͫͭ͜͜͜Έ ͯͫͨ͜ͻ͍͜ ͯ ͍͙͊͒͊ͤͤ͟͜͡  ͚͍ͤ͊;͊ͤͤΣ͜ ˢ͔͊͒ͣ͟͜;͙͚ͤ 
͔ͦ͒ͫ͟͟ ͼ͔͚ͤͤͦͫͭ͜ ͎ͨͪͦͦͦ͡΄ͯΊ ͙ͨͪͤͼ͙ͨ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜Σ Ύ͙͚͟ ͫͭͦͫͯΊͭΈͫΎ Ύ͟ 
͍͙͊ͫͤ͡ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͭ͊͟ ͜ ͼ͙͜͡ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͊ ͭ͊ͦ͗͟ ͍͊͊͒͘͟͜͡ ͜ 
͔͔͍͙ͫͪ͒ͦ΅Σ ΅ͦ ͍ͫͭͦͪΌΌͭΈͫΎ ͙ͨͪ ͼΈͦͣͯΦ ˤ͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͫͭͦͫͯΊͭΈͫΎ 
͍͙ͻ͍ͦ͊ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ͨͦͦͤ͟͜͡ΈΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͎ͤ͊ͯͦͦͦ͟ ͍͙͔͊ͭͦͪͭͭͯΣ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜Φ ˤ͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ς ͼ͔ 
͍ͨͦͤ͊  ͚͙͍͊ͭͤ͊͟ ͯ;͊ͫͭΈ  ͍ͯͫ ͜ͻ ͺͦͪͣ͊ͻ ͔͊͊͒ͣ͟͜;͎ͤͦͦ ͙͗ͭͭΎΣ Ύ͟ ͘ ͭͦ;͙͟ ͦͪͯ͘ 
͍͙͍ͦͤ͊͟;͙ͻ ͺͯͤ͟ͼ͚͜Σ ͔͙ͣͭͦ͒;ͤͦ͝ ͙ͪͦ͋ͦͭΣ ͭ͊͟ ͜ ͊͘ͻ͙ͫͭͯ ͔͔͍ͤͭͪͫ͜͜ ͍͎͊ͫͤͦͦ͡ 
͊͊͒ͯ͘͟͡  ͍ͪ ͊ͣ͊͟ͻ ͔ͦͤͯͪͤ͟͟ͼ͜͝ ͘ ͤ͜΄͙ͣ ώсϐΦ 

͍́ͦͪͼ͜ ˴͔ͦ͒ͫͯ͟ ͎ͤ͊ͦͦ͡΄ͯΌͭΈ ͤ͊ ͍͙͍͊͗ͦͫͭ͜͡ ͭ͊ͦ͟͝ ͼͤͤͦͫͭ͜͜Σ Ύ͟ 
͒ͦ͋ͪͦͭ͊Φ ˢ͍͙ͭͦͪ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͔ͫ͊ͣ ͒ͦ͋ͪͦͭ͊ ͙ͫͨͪΎΊ ͎͚͊ͪͤ͜ ͪͦ͋ͦͭ͜Σ 
͔͍ͤͭͯ͊ͣͦ͘͘͜͜ ͍ͫ͜ͻ ͯ;͙͍͊ͫͤ͟͜ ͔͊͊͒ͣ͟͜;͎ͤͦͦ ͙͗ͭͭΎΦ ˨ͦ͋ͪͦͭͦΌ ͙͍ͤ͊͊͘ΌͭΈ 
͔͔͔͋ͨͦͫͪ͒ͤ͘Ό ͦͨͯ͜͟ ͍͙ͪͦͭͦͣ͘͟ ͍͙ͤ͊ͯͦ͟ͻ ͎ͨͦ͡Ύ͍͒͜Σ ͎͒ͦͨͦͣͦͯΣ ͔ͤͦ͋ͻ͒ͤͯ͜ ͯ 
͔ͨͪͦ͋ͯ͒͗ͤͤ͜ ͔͔ͤͭͪͫͯ͜Σ ͍ͯͨͪ͊ͤͤ͜͡ ͜ ͔ͨͪ΄͙͙ͣ ͙ͪͦ͊ͣ͟͟ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ 
͍͊ͫͨͪ͊ͤͭ͜͜Φ ˨ͦ͋ͪͦͭ͊ ς ͼ͔ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͒ͪͯ͗͡Ό͋ͤͦ͝ ͊ͭͣͦͫͺ͔͙ͪ ͍ ͋ͯ͒Έ-
Ύͦͣͯ͟ ͍͙͒͜ ͍ͦͫͭͤ͜Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͔ͫͭͦͪͤͤΎ ͙͒ͦ͋ͪͦ͘;͙͍ͦ͡͝ ͊ͭͣͦͫͺ͔͙ͪ ͨ͒͜ 
;͊ͫ ͙͍ͫͨͭ͜͜ ͭ͊ ͍͊͘͜͟͜͡ [6].  

˹͔ ͔ͣͤ΄ ͤ͊͘;ͯ΅ͦΌ ͒͡Ύ ͙ͤ͊ͯ͟  ͚ ͍͙ͦͫͭ͜ Ί ͫ ͍͔͙͍ͨͪ͊͒ͫͭ͜͡Έ. 
˿͍͔͙͍ͨͪ͊͒ͫͭ͜͡Έ Ύ͟ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͦ͋ΩΊ͙͍͎ͭͤͦͦ͟ ͍ͪͤ͜Ύ ͤ͊ͤ͘Έ ͔͍ͫͭͯ͒ͤͭ͜Σ 
͙͔͚ͪͭͪ͟͜Σ Ύ͙͚͟ ͒͊Ί ΄͙͊ͤͫ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͎ͤ͊ͯͦͦͦ͟ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͍͙͍͒ͪ͊͜͟Ί 
͍͔͒ͪ͜ ͒͡Ύ ͨͦ͊͘ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͊ͪ͟ΩΊ͙ͪΣ ͒ͦ ͍͔͙͍ͫͨͪ͊͒ͦ͡͝ ͦͼ͙ͤ͜͟ ͨͪ͊ͼ͜Φ  

̒͟ ͦ͒ͤe ͘ ͚ͤ͊͋͜͡Έ΄ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͜ ͍͔ͯͤͪͫ͊͜͡Έ͙ͤͻ ͔͙ͭ;͙ͤͻ ͍͙ͨͪ͊͡  
͍͍͙ͦ͒ͭΈͫΎ ͙ͨͪͤͼ͙ͨ ͫͯͣͤͤͦͫͭ͜͜͡Σ Ύ͙͚͟ ͣ͊Ί ͙ͫͭ͊ͭ ͍ͦ͋ͦΩΎͦͣ͘͟ ͒͡Ύ ͍ͫ͜ͻ ͡Ό͔͚͒ 
͔͋͘ ͍͙ͤΎͭͯ͟  ͍ ͙ͪͤ͘͜ͻ ͙ͫͭͯ͊ͼ͜ΎͻΣ ͤ͊ ͙ͪͤ͘͜ͻ ͨͦͫ͊͒͊ͻΣ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͪͤ͘͜͜ 
͔͙ͤͫͨͪΎ͙͍ͭ͜͡ ͺ͙͊ͭͦͪ͟Φ ˿ͯͣͤͤͫͭ͜͜͡Έ ͫͭͦͫͯΊͭΈͫΎ ͍͊͘Ί͍͙ͣͦ͒ͤͦͫͤ͜ ͡Ό͔͚͒ ͯ ͍ͫ͜ͻ 
ͫͺ͔ͪ͊ͻ ͝ͻͤΈͦ͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Φ ˿ͯͣͤͤͫͭ͜͜͡Έ Ύ͟ ͨͦͫͭͯ͊ͭ͡ ͍͎ͤ͊ͯͦͦͦ͟ ͙͗ͭͭΎ ͣͦͦ͡-
͒͜Σ ͙͊͊͘͟͟͡Ί ͒ͦ ͔͚͎ͫͪͦͤͦͦ͘  ͚͔͔ͪͭ͡Έ͎ͤͦͦ ͍͙͍;͔ͤͤΎ ͦ͋ͪ͊ͤͦ͝ ͎͊ͯ͘͜͡Σ ͚͎ͨͦͫͭͤͦͦ͜ 
͍͔ͦͤͦͤͤ͡Ύ ͭ͊ ͪͦ͘΄͙͔ͪͤͤΎ ͤ͊ͤ͘ΈΣ ͍ͤ͊ͭ͜Έ ͨͫ͜͡Ύ ͍͔͊ͪ͘΄͔ͤͤΎ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ  

͔́ͦͪ͊ͤͭͤͫͭ͜͡Έ ͭͪ͊ͭͯ͟ΊͭΈͫΎ ˴͔ͦ͒ͫͦͣ͟ Ύ͟ ͍ͯ͊͗ͤͫͭ͜Έ  ͜ ͍͙͒ͪͭͫͭ͜͟͜Έ ͒ͦ 
ͤ͜΄͙ͻ ͯ͟͡ΈͭͯͪΣ ͍ͤ͊ͭ͜Έ ͙ͭͻΣ Ύ͟͜ ͔͔ͫͯͨͪ;͊ͭΈ ͎͊͊͘͡Έ͙͚ͤͦͨͪͤΎ͙ͭͣ ͎ͨͦ͡Ύ͒͊ͣΣ 
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͙͍ͦͫͦ͋ͦ͡Σ ͍͙͊ͫͤͣ͡Φ ˽͙ͪͤͼ͙ͨ ͔ͭͦͪ͊ͤͭͤͦͫͭ͜͡ ͨͦ͡Ύ͎͊Ί ͯ ͍͍͒ͣͦ͜ ͜ ͍͒͜ 
͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ ͍ͤ͊ͯͦͦ͟͝ ͣͦͦ͒͜͡ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͝ͻ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻΣ 
͍͙ͪ͊ͫͦͻΣ ͙ͨͦͭ͜͡;͙ͤͻ ;͙ ͔͎͒ͦͦ͜͜͡;͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ [6].  

˹͊ͫͭͯͨͤͦΌ ;͔ͫͤͦͭͦΌΣ Ύ͊͟ ͣ͊Ί ͍͙ͻ͍͍͙ͦͯ͊ͭͫΈ ͯ ͍ͫ͜ͻ ;͔͍ͤ͜͡ ͔͊͊͒ͣ͟͜;ͤͦ͝ 
ͫͨ͜͡Έ͙ͤͦͭΣ Ί ͦ͡Ύ͡Έͤͫͭ͜ΈΦ ˶ͦΎ͡Έͤͫͭ͜ΈΣ ΅ͦ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͍͙͒ͦͪͦ͘ͻ ͙ͨͪͤͼ͙ͨ͊ͻ 
͍͊͘Ί͍͎͙ͣͦͨͦ͊Σ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͭ͊ ͫͦ͒͊ͪͤͦͫͭ͜͜͡Σ ͍͙ͨͦͤͤ͊ ͨͪͦΎ͍͡Ύ͙ͭͫΎ ͎ͦ͗ͤͦͦ͟ 
͒ͤΎΣ ͍͙͎ͣ͊͊Ό;͙ ͣͯ͗ͤͦͫͭ͜Σ ͔͍͙ͫ͊ͣͦͨͦ͗ͪͭ  ͚ ͔ͫ͊ͣͦͪ͘;͔ͤͤΎΣ ͍͍͙͒ͣͦ͜ ͍͒͜ 
͙͍ͨͪ͊ͭͤͦͫͭ͜ ͭ͊ ͦͨͦͪͭͯͤͣͯ͘͜Φ ˶ͦΎ͡Έͤͫͭ͜Έ ͣ͊Ί ͙͋ͯͭ Ύ͟ ͯ ͍͚ͭͪͯ͒ͦ͜ ͙͒ͫͼ͙ͨͤ͜͜͡Σ ͭ͊͟ 
͜ ͍ ͫͦ͒͊ͪͤͦͫͭ͜͜͡ ͔͎ͦ͟͡Σ ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͍ͫ͜ͻ ;͔͍ͤ͜͡ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭΦ  ͍̂ͫͦΌ 
;͔͎ͪͯΣ ͔͊͊͒ͣ͟͜;ͤ͊ ͫͨ͜͡Έͤͦͭ͊ Almae Matris ͍ͫͭͦͪΌΊ ͍͙ͯͣͦ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ 
͍͙͊ͫͤ͡ͻ ͯͤ͊͜͟͡Έ͙ͤͻ ͍ͭ͊͊ͤͭ͜͡Σ ͙ͫͨͪΎΊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ό ͙͙ͦͫͦ͋ͫͭͻ ;͔ͫͤͦͭΣ ΅ͦ 
͍͒ͦͦ͘͡ΎͭΈ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍͙ͪͦͭͤͯͭ͘͟͜ ͭ͊ ͔͔͎͙͋ͪͭ͘ ͚͎ͦͦ ͔͒ͦ͋ͪ ͣ͜ΩΎ ώсϐΦ  

˽͙ͪͤͼ͙͙ͨ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜ ͭ͊ ;͔ͫͤͦͫͭ͜ ͙͍ͨͪ͊ͤ͘͜ ͔͎ͪͯ͡Ό͍͙͊ͭ ͍͙͙͒ͤͦͫͤ͜ 
;͔͍ͤ͜͡ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭΣ ͊ ͭ͊ͦ͗͟ ͝ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͚ͦ͋ͪ͊ͤ͜ ͦ͋͊ͫͭ͜͡Φ 
͔̉ͫͤͫͭ͜Έ  ͜ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͙ͨͪͦͭͫͭͦΎͭΈ ͎ͨ͊͊ͭͯ͜͡Σ ͙ͦͭͪͣ͊ͤͤΌ ͔͔͙ͤ͊ͫͯ͗ͤ͘͡ͻ 
͙͍͒ͨͦͣ͜͡Σ ͙͍ͭͭͯ͜͡Σ ͜͡ͼ͔͚ͤ͘͜Σ ͎ͤ͊ͪͦͦ͒Φ ˢ͔͊͒ͣ͟͜;͙͚ͤ ͔ͦ͒ͫ͟͟ ͍͊ͫ͒͘͜;ͯΊΣ ΅ͦ 
ͤ͊ͯ͊͟ ς ͼ͔ ͔͒ͦͣͤ ͍͙ͤ͊͒͘;͚͊ͤͦ͝ ͚ͤ͊͒ͤͦͫͭ͜͜Σ ͭͦ;ͤͦͫͭ͜Σ ͔͔ͪͭ͡Έͤͦ͝ ͔͔͍͙ͨͪͪ͜͟ 
ͺ͍͊ͭ͟͜Σ ͒ͦͫΎ͎͔ͤͤΈ ͔͔͙͍ͨͦͨͪ͒ͤ͟͜ ͜ ͍͙ͣͦ, ͊͘  ͎͒ͦͨͦͣͦͦΌ Ύͦ͟͝ ͋ͯ͒ͯΌͭΈͫΎ 
͔ͭͦͪ͜͝Σ ͔͔ͨͪ͒͊ΌͭΈͫΎ ͤ͊ͤͤ͘ΎΦ ˻͔ͭ͗Σ ;͔ͫͤͫͭ͜Έ ͍͙͎ͣ͊͊Ί ͍͙ͤ͊͒͘;͚͊ͤͦ͝Σ 
͔͒ͭ͊͡Έͤͦ͝ ͺ͎͊ͭͦͪ͊͟ͺ͜;ͤͦ͝ ͫͪͯͨͯ͟͡Έͦͤͦͫͭ͘͜  ͚͊ ͋ͫͦ͡Όͭͤͦ͝ ͎ͦ͜͡;ͤͦ͝ ͭͦ;ͤͦͫͭ͜Φ 

˽ͦ;ͯͭͭΎ ͎͒ͤͦͫͭ͜͜ ͔͙͍ͯͤͣͦ͗͡͡ΌΊ ͍͒͜ͻ͒͜ ͡Ό͙͙͒ͤ ͍͒͜ ͍͙͊ͫͤ͡ͻ 
͔͔ͨͪͦͤ͊ͤ͟Έ ͭ͊ ͔͍͒͊͜͜͡Σ ͔ͤ ͒͊Ί ͎ͣͦͯ͘ ͔͎ͦ͟͡ ͍͙ͨ͒͒͊͊ͭͫ͜Ύ ͙ͭͫͯ͟ ͊͋ͦ ͫͨͦͯͫ͟͜ 
͙͙ͦͭͪͣ͊ͭ ͍͙͎ͦ͒ͯΦ ˥͒ͤͫͭ͜͜Έ ͔ͤ Ί ͔͎͙͍ͨͪͪͦ͊ͭͦΌ ͤ͜ ͦ͒ͤ͜Ί͝ ͦ͋ͪ͊ͤͦ͝ ͫͦͼ͊͜͡Έͤͦ͝ 
͎͙ͪͯͨΣ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͊͋ͦ ͦ͋ΩΊͭ͊͟Φ ˾͍͙͙ͤͣ͜ ͍ ͨ͊ͤ͜͡ ͎͒ͤͦͫͭ͜͜ 
ͣ͊ΌͭΈ ͙͋ͯͭ ͜ ͍͔͙͙͚͟͡ ͔͙͙͚ͤ͊ͣͤͭ͘ ͨͪͦͺ͔ͫͦͪΣ ͔͊͡ ͭ͊ͦ͗͟Σ ͜ ͙͚ͫͪͦͣͤ͟ 
͙͔͊ͫͫͭͤͭΣ ;͙ ͔ͫͭͯ͒ͤͭΦ ˥͒ͤͫͭ͜͜Έ ͨͪͦ͋ͯ͒͗ͯΊ ͍ͤͯͭͪ͜΄ͤΌ ͙ͫͯ͡Σ Ύ͊͟ ͔ͤ ͍͒ͦͦ͘͡ΎΊ 
͡Ό͙͒ͤ͜ ͍͚͙͒ͭ͜͜ ͍͒͜ ͍ͫͦ͝ͻ ͔͔ͨͪͦͤ͊ͤ͟ΈΣ ͔͍͒͊͜͜͡Σ ͔͙͙ͭ͟  ͚͍͙ͪ͜ ͍ ͪͦͯͣ͘Σ ͔ͤ 
͍͒ͦͦ͘͡ΎΊ ͔͎ͦ͟͡ ͍͙ͨ͒͒͊͊ͭͫ͜Ύ ͙ͭͫͯ͟Σ ͫͨͦͯͫ͟͜ ͙͙ͦͭͪͣ͊ͭ ͍͙͎ͦ͒ͯ ;͙ ͋͊͗͊ͤͤΌ 
͙͙ͦͭͪͣ͊ͭ ͨͦ;͔ͫͭ͜ ͭ͊ ͎͙ͤ͊ͦͪͦ͒Φ ˥͒ͤͫͭ͜͜Έ ͔ͤ Ί ͙͍͔ͨͪ͜͡Ίͣ ͋ͯ͒Έ-Ύͦ͟͝ ͦ͋ͪ͊ͤͦ͝ 
ͫͦͼ͊͜͡Έͤͦ͝ ;͙ ͔͙ͭͪͭͦͪ͊͜͡Έͤͦ͝ ͎͙ͪͯͨΦ ˴ͦ͗ͤ͊ ͡Ό͙͒ͤ͊ ͣ͊Ί ͍ͨͪ͊ͦ ͤ͊ ͊͘ͻ͙ͫͭ 
͍ͫͦΊ͝ ͎͒ͤͦͫͭ͜͜Σ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͋ͯ͒Έ-Ύ͟͜ ͍͒ͣͤͤͦͫͭ͜͜͜Φ 

ˤ͙͍͊͗͊͡ ͍͎ͯ͊͊ ͍ ˢ͔͊͒ͣ͟͜;ͤͦͣͯ ͔ͦ͒ͫ͟͟͜ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͍ͫͦ͋ͦ͒͜ ͙ͤ͊ͯ͟Φ 
˩͙ͭ;ͤ͜ ͼͤͤͦͫͭ͜͜ ͊ͪͦ͒͗ͯ͘ΌͭΈͫΎΣ ͺͯͤ͟ͼͦͤͯ͜ΌͭΈ ͜ ͍ͨͦͤͦΌ ͣͪͦ͜Ό ͨͪͦΎ͍͡ΎΌͭΈͫΎ ͯ 
͍͜͡Έͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ˿͍ͦ͋ͦ͒͊ Ί ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͍ͯͣͦͦΌ ͒͡Ύ ͍͙͋ͦͪͯ ͼ͔͚ͤͤͦͫͭ͜Σ ͝ͻ 
͍͔ͫͭͦͪͤͤΎ  ͚ͪ ͍͙ͦͭͯ͘͟Φ ˤͦͤ͊ Ί ͭ͊ͦ͗͟ ͭ͜ΊΌ ͙͍ͣͦ͗ͫͭ͜͡Ό ͭ͊ ͔͔͒͗ͪͦͣ͡ ͔͔͎ͤͪ͜͝ ͒͡Ύ 
͍ͫ͜Ί ͫ͝ ͙ͭͪͯͭͯͪ͟ ͙ͤ͊ͯ͟Σ  ͯΎ͚͟͜ ͭ͜͡Έ͙͟ ͍ͫͦ͋ͦ͒͊ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͙͒ͫͯͫ͟͜͝ ͭ͊ ͍͙͔ͪ͊͗ͤͤΎ 
͒ͯͣͦ͟ ͙ͨͪͤͦͫΎͭΈ ͙͙͍ͨͦͭͤ͘͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭΣ ͯ ͚ͭͦ ͔͗ ;͊ͫ ͋ͯ͒Έ-Ύ͔͟ ͔͔ͦ͋ͣ͗ͤͤΎ 
͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͎ͫͭ͊ͤ͊ͼ͜͝ ͭ ͊͘ ͙͔ͤ͗ͤͤΎ ͍ͭͦͪ;ͦ͝ ͙͒ͯͣ͟Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͍ͦ͋ͦΩΎͦͣ͘͟ 
ͯͫ Έ͎ͦͦ ͍͎ͤ͊ͯͦͦͦ͟ ͍͙͍ͭͦ͊ͪͫͭ͊ ͍͙ͨͦͤͤ͊ ͙ͫͭ͊ͭ ͭͯͪ͋ͦͭ͊ ͨͪͦ ͔ͪ͊͊͘͜͡ͼ͜Ό ͍͙ͫͦ͋ͦ͒ ͍ 
ͯͫ ͜ͻ ͫͺ͔ͪ͊ͻΣ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͯ ͨͪΎͣͦͣͯ ͍͊ͫͭͦͫͯ͊ͤͤ͘͜ ͍͙ͫͦ͋ͦ͒  ͍͍ͨͦͫΎ͔͚͒ͤͤ͟͜ 
͙ͨͪ͊ͭ͟ͼ͜ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͔͊͊͒ͣ͟͜;͙ͤͻ ͫͭͪͯͭͯͪ͟Σ ͊ ͭ͊ͦ͗͟ ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ 
͎ͣͦͦ͒ͦͦ͡ ͨͦͦͤͤ͟͜͡Ύ  ͍͒ ͯͫ͜ ͍͙ͫͦ͋ͦ͒Φ 
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̒͟ ͊ͤ͊͘͘;͊ΌͭΈ ͍͙͊ͭͦͪ ͔ͦ͒ͫͯ͟͟Σ ͔͙ͤ͒ͦͭͪͣ͊ͤͤΎ ͔͊͊͒ͣ͟͜;͙ͤͻ ;͔ͫͤͦͭ 
͙͍͙ͨͪͦ͒ͭΈ ͒ͦ ͨ͊͒ͤͤ͜Ύ ͍ͪͤ͜Ύ ͍͙͊͒͊ͤͤ͟͡Ύ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡Σ ΅ͦ ͍ͯͣͦ͘͡ΌΊ 
͔͔͙͚ͤͤ͊͗ͤ͡ ͍͔ͪͤ͜Έ ͤ͊ͤ͘Έ  ͍ͣͤ͜͜ΈΣ Ύ͟͜ ͙ͦͭͪͣͯΌͭΈ ͔͙ͫͭͯ͒ͤͭΦ ˩͙ͭ;͙͚ͤ ˴͔ͦ͒ͫ͟ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͤ͊͒͊Ί ͙͍ͦͫͦ͋ͦ͡ ͤ͊͘;͔ͤͤΎ ͙ͨͪͤͼ͙ͨ͊ͣ ͭ͊ ͼͤͤͦͫͭ͜ΎͣΣ Ύ͟͜ ͣ͊ΌͭΈ 
͔͍͙ͪͯ͊ͭ͟ ͔͊͊͒ͣ͟͜;ͤͦΌ ͫͨ͜͡ΈͤͦͭͦΌΦ ˭͎͊͊͡Έͤ͊ Ί͒ͤͫͭ͜Έ ͨͦ ͍͒ͤͦ͜΄͔ͤͤΌ ͒ͦ 
͡Ό͒ͫΈͦ͟͝ ͎͒ͤͦͫͭ͜͜Σ ͍͎ͨͦ͊͊ ͒ͦ ͙͙ͫͭͤ͜ ͭ͊ ͒ͦ ͍͊͗ͦ͟͝ ͙ͪͦ͋ͦͭΣ ͊ͦͤͯ͘͟ ͭ͊ 
͍ͨͪ͊ͦͫͯ͒͒ΎΣ ͙ͨ͊ͭͪͦͭͣͯ͘͜Σ ͔͒ͣͦͪ͊ͭ͟͜͝Σ ;͔ͫͭ͜ ͭ͊ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͊͘ 
ͫͯͫͨ͜͡Έ͍ͫͭͦ ͭ͊ ˣ͊ͭΈ͍͟͜΅͙ͤ͜ ς ͭ͜ ͍͙ͤ͊͘;͊͡Έͤ͜ ͍͙ͨͪ͊͊͡Σ Ύ͙͟ͻ ͙͒ͦͭͪͣͯΊͭΈͫΎ 
͎͔̒ͦͤͫ͡Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͨͪͦͭΎ͎ͦͣ ͎͋͊͊ͭΈͦͻ ͍ͪͦ͟͜Σ ͭ͊ ͍͊͒͘Ύ͙͟ Ύ͙ͣ͟ ͨͦͫ͒͊͜Ί 
͟͡Ό;͍ͦ͜ ͙ͨͦ͘ͼ͜͝ ͍ ͙ͫ͊ͣͻ ͙ͪͤ͘͜ͻ ͔͚͙͎ͪͭͤ͊ͻΦ ˩͙ͭ;͙͚ͤ ͔ͦ͒ͫ͟͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍ͫͭ͊ 
͔ͣͣͦͪ͊ͤ͒ͯͣͦͣ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͔͊͊͒ͣ͟͜;͙ͤͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜Σ Ύ͟͜ ͍͎ͤ͊͒ͦͦ 
ͨ͒ͤ͜Ύ͙͡ ͔͙ͨͪͫͭ͗ ͙ͤ͊ͯ͟Σ ͨͦΎͫͤΌΌ;͙ ͣͦͪ͊͡Έͤͯ ͙ͫͯ͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭΣ 
ͭ͊ ͔͔͊͋ͨ͘͘;͙͙͡ ͝ ͝ ͍ͦͫͤͦͦΌ ͒͡Ύ ͍ͨͪͦͫͯ͊ͤͤΎ ͔͙ͭ;͙ͤͻ  ͫ͜ ͯͫͨ͜͡Έ͙ͤͻ ;͔ͫͤͦͭ [10].  

˽ͯ͜͟͡Ό;͙ͫΈ ͨͪͦ ͍ͦͫͭͤ͜͜ ͙ͫͭ͊ͤ͒͊ͪͭΣ Ύͫͭ͟͜Έ ͤ͊ͤ͘Έ ͜ ͍ͣͤ͜ΈΣ Ύ͟͜ ͨ ͪͦͨͦͤͯΌͭΈͫΎ 
͔ͫͭͯ͒ͤͭ͊ͣΣ ͍͔ͫͭͦͪͤͤΎ ˩͙ͭ;͎ͤͦͦ ͔ͦ͒ͫͯ͟͟ ͍͊ͨͪͦ͊͒͗ͯ͘Ί ˿͔ͤ͊ͭ ͍͔͙͔̂ͤͪͫͭͭͯ͜ 
˶͔ͦͤ͊ ˴ͦ͘Έͣͤͫ͜Έ͎ͦͦ͟Φ ˭͍͙͚͊ͫͤͦ͊ͤ ͯ мффо ͪͦͼ͜ ͭ͊ ͍ͨͪͦ͒ͦ͗ͯΌ;͙ ͍͔ͫ͊ͭͤ͜͡ 
͙ͭͪ͊͒ͼ͜͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡Σ ͍ͤ͜ ͚͊ͣ͊͘Ί ͔ͨͪ΄͔ ͣͫ͜ͼ͔ ͔͔ͫͪ͒ ͙͍͙ͨͪ͊ͭͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
͍ ͍ͦͫͭͤ͜͜ͻ ͔͚͙͎ͪͭͤ͊ͻ ͔̇ͤͭͪ͊͡Έͤͦ͝ ͭ ͊˿ ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΦ  

˿͙͊͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙ͫͦͦͣͯ͟ ͍ͪͤ͜͜ ͍͙͊͒͊ͤͤ͟͡ΎΣ ΅ͦ ͙ͪͦ͋ͭΈ 
͚͎ͦͦ ͙͒ͨͦͣ͡ ͔͒ͯ͗ ͼ͙ͤͤͣ͜ ͔ͤ ͭ͜͡Έ͙͟ ͤ͊ ͍ͤͯͭͪ͜΄ͤΈͦͣͯΣ ͊ ͚ ͤ͊ ͍ͦͤ͘͜΄ͤΈͦͣͯ 
͙ͪͤͯ͟ ͨͪ͊ͼ͜Φ ˹͍͊;͊ͤͤΎ ͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ ͚ͨͦͫͭͤͦ͜Ό ͙ͨͪ͊ͭͦ͟͟ΌΣ ͍ͤͦ͊ͼ͜Ύ͙ͣ 
ͭ͊ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟Ό ͒͜Ύ͡Έͤͫͭ͜ΌΦ  ͍͚̂ͫͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͊͟ ͫͨ͜͡Έͤͦͭ͊ 
͙ͦͪͫͭͯ͟ΊͭΈͫΎ ˩͙ͭ;͙ͤͣ ͔ͦ͒ͫͦͣ͟͟ ͍͔͙ͨͦ͒ͤ͜͟Σ Ύ͙͚͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͙ͨͪ͊͡ 
ͫͯͣͤͤͦ͜͡͝ ͍͔͙ͨͦ͒ͤ͜͟Σ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘Έ  ͜ ͍ͨͪ͊ ͘ ͍͎ͨͦ͊ͦΌ ͒ͦ ͍ͫ͜ͻ ;͔͍ͤ͜͡ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͔͔͍͙ͫͪ͒ͦ΅͊Φ ˩͙ͭ;͙͚ͤ ͔ͦ͒ͫ͟͟ ͍͔͙ͨͦ͒ͤ͜͟ ͍͔͙͔̂ͤͪͫͭͭͯ͜ 
ͣ͜Φ ˶ ͔ͦͤ͊ ˴ͦ͘Έ͎ͣͤͫͦͦ͜͟ ͍͔ͪͭ͊͘Ί ͍͎ͯ͊ͯ ͤ͊ ͔ͭΣ ΅ͦ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͊͟ ͔͙ͭ͊͟ 
͔͙͊͗ͭ͘͡Έ ͍͒͜ ͣͦͪ͊͡Έ͎ͤͦͦ ͫͭ͊ͤͯ ͍ͫ ͜ͻ ;͔͍ͤ͜͡ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͙͙ͪͦ͒ͤΣ 
͍ͦͫͤͦͤͦΌ ͭͯͪ͋ͦͭͦΌ Ύ͙͟ͻ ͣ͊Ί ͙͋ͯͭ ͎͊͊͘͡Έ͔ͤ ͎͋͊ͦ͡  ͚͔ͪͨͯͭ͊ͼ͜Ύ ͙ͤͫͭͭͯͭͯ͜Φ 
ˢ͍͙ͭͦͪ ͔ͦ͒ͫͯ͟͟ ͎ͨͪͦͦͦ͡΄ͯΌͭΈ ͍͎ͨͦ͊ͯ ͭ͊ ͎͒ͦͨͦͣͦͯ ͍͙͍͙͙͊͗ͣ͡ ;͔͙ͫͤͦͭ͊ͣ 
͔͊͊͒͟ ͣ͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭ. ͍͔͙͔̂ͤͪͫͭͭ͜ ͣ͜Φ ˶͔ͦͤ͊ ˴ͦ͘Έ͎ͣͤͫͦͦ͜͟ ͍͙ͫͭ͊ͭΈ ͊͘ ͔ͣͭͯ 
͙͋ͯͭ ͎͙͊ͪͤͣ ͙ͨͪ͊͒ͦͣ͟͡ ͎͍ͦͪ͊ͤͦ͊ͤͦ͘͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͙ͨͪ͊ͭ͟;ͤͦ 
ͤ͊ͤͤ͘ΎΣ ͙ͦͭͪͣ͊ͤ͜ ͘ ͙͒ͫͼ͙ͨͤ͜͡Σ ΅ͦ ͍͙͊͒͊͟͡ΌͭΈͫΎ  ͚͍ͤ͊ͯͦͦ͟ ͒ͦͫ͒͗ͯ͜͡ΌͭΈͫΎ 
͍ ͙ͤͫͭͭͯͭ͜͜Φ ˩͙ͭ;͙͚ͤ ͔ͦ͒ͫ͟͟ ͊ͦ͘ͻͦ;ͯΊ ͔͍ͫͭͯ͒ͤͭ͜ ͍͙͙͙͋ͪ͊ͭ ͍ͭͦͪ;͔Σ ͙͙͍͔ͨͦͭͤ͘ 
ͭ͊ ͍͍͒ͨͦ͒͊͜͜͡Έ͔ͤ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͊ͪ͟ΩΊ͙ͪΦ ˾͔͎ͯ͡ΌΌ;͙ 
͍͙͙͒ͤͦͫͤ͜ ͔ͫͭͯ͒ͤͭ-͍͙͊͒͊͟͡;-͊͒ͣͤͫͭͪ͊͜͜ͼ͜ΎΣ ͔͙ͭ;͙͚ͤ ͔ͦ͒ͫ͟͟ ͤ͊͒͊Ί 
͙͍͎ͦͫͦ͋ͦͦ͡ ͤ͊͘;͔ͤͤΎ ;͔ͫͤͦͫͭ͜ ͍ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ ͊ ͔͍ͪͯ͊ͤͤ͟͜ ͯ ͍͔͙͔ͤͪͫͭͭͯ͜ [8]. 

˽͙͙͍͙͚ͦͭͤ͘ ͙ͨͪ͊͒͟͡ ͍͍͊͗͊ΊͭΈͫΎ ͍ͦ͋ͦΩΎͦͣ͘͟ Ύ͟ ͔͊͊͒ͣ͟͜;͎ͤͦͦΣ ͭ͊͟ ͜ 
͙͍͎͊͒ͣͤͫͭͪ͊ͭͤͦͦ͜͜ ͫ͊͒ͯ͟͡Φ ˻;ͯ͜͟ΊͭΈͫΎΣ ΅ͦ ͍ͫ ͜ ͯ;͙͙͊ͫͤ͟ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ 
ͨͪͦͼ͔ͫͯ ͍͙ͦͤͯ͟ΌͭΈ ͫͯͣͤͤͦ͜͡  ͚;͔ͫͤͦ ͍ͫͦ͝ ͍ͦ͋ͦϥΎ͙͘͟Φ ˤ͙͍͙͙͊͗ͣ͡ ͙ͨͪͤͼ͙-
͙ͨ͊ͣΣ ͤ͊ Ύ͙͟ͻ ͋͊ͯ͘ΊͭΈͫΎ ͍ͦͫͭ͊͜  ͚ͤ͊ͯ͊͟ ͍ ͍͔͙͔̂ͤͪͫͭͭ͜ ͣ͜͜Φ ˶͔ͦͤ͊ ˴ͦ͘Έ͎ͣͤͫͦͦ͜͟, 
Ί ͍ͦ͋ͦ͘ΩΎ͊ͤͤ͘Ύ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭ ͎͙ͨͦ͋͡͡Ό͍͙͊ͭ ͍ͫͦ͝ ͤ͊ͤͤ͘ΎΣ ͯ͒ͦͫͦ͟-
ͤ͊͡Ό͍͙͊ͭ ͍͙͊͒͊͟͡ͼΈͯ͟ ͚͔ͣ͊ͫͭͪͤͫͭ͜Έ  ͪ͜ ͍͙͍͙ͦ͊ͭ͘ ͙ͣ͗͒ͫ͜ͼ͙ͨͤ͊ͪͤ͜͜͡ ͔͔͙ͤͭͪͫ͜Φ  
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https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.univerpl.com.ua%2Fru%2Fakademia_im_leona_kozminskogo.html&ei=3EHmVLa8EoHFUte6gPAM&usg=AFQjCNGBIJQ3vSIFNnFD6qyFKR_z730sgQ&bvm=bv.85970519,d.d24
https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.univerpl.com.ua%2Fru%2Fakademia_im_leona_kozminskogo.html&ei=3EHmVLa8EoHFUte6gPAM&usg=AFQjCNGBIJQ3vSIFNnFD6qyFKR_z730sgQ&bvm=bv.85970519,d.d24
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͍͔͙͔̂ͤͪͫͭͭ͜ ͎ͨͪͦͦͦ͡΄ͯΊ ͔͊͊͒ͣ͟͜;ͤͯ ͍ͫͦ͋ͦ͒ͯΣ ͙ͫͭͤͯ͜ ͭ͊ ͨ͡Όͪ͊ͣ͘͜͡ 
͒ͯͣͦ͟  ͔͎͊ͫͭͪ͊͘͜͜Ί ͍͒͜ ͙͒ͦͪͤ͊ͪͣͯ͘͟͜ ͭ͊ ͔͔͍͙ͨͪ΅͔ͤͤΎ ͍͍͔ͨͦͤͦ͊͗ͤΈ ͨ͒͜ ;͊ͫ 
͍ͤ͊;͊ͤͤΎ ͊͋ͦ ͍͔͔ͨͪͦ͒ͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˩͙ͭ;͙͚ͤ ͔ͦ͒ͫ͟͟ ͊ͫͯ͒͗ͯ͘Ί 
΄͊ͻ͚͍ͪ͊ͫͭͦΣ ͦͪͯͨ͟ͼ͜ΌΣ ͎ͨ͊͊ͭ͜͡Σ ͦͨ͟͜Ό͍͊ͤͤΎΣ ͔͔͍ͨͪͫ͒ͯ͊ͤͤ͜͡Ύ  ͚ ͙͙ͯͭͫ͟Σ 
͙ͨͪͦͭͫͭͦͭ͝Έ ͚ͭ͜ ͨͪ͊ ͙ͭ͟ͼ͜Σ Ύ͊͟ ͍͊ͪͭ͊ ͔ͦͫͯ͒͗ͤͤΎΣ ͙͍ͦͫͦ͋ͦ͡  ͯ ͍͙ͨ͊͒͊͟ͻ 
ͨͦͪͯ΄͔ͤͤΎ ͡Ό͒ͫΈͦ͟͝ ͎͒ͤͦͫͭ͜͜Φ ˨͙ͦͭͪͣ͊ͤͤΎ ͍͙΅͔͊ͤ͊͘͘;͔͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͍͔ͯͤͪ͜-
͙͔ͫͭͭ ͍͍͊͗͊Ί ͍ͫͨͪ͊ͦΌ ;͔ͫͭ͜ ͒͡Ύ ͍ͫ͜ͻ ;͔͍ͤ͜͡ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͍͍͙͍ͫͨͭͦ͊ͪͫͭ͊͜Φ 
ˤ͜ ͔͒ͦ͋ͪ͊͗ͤͤΎ ͼ͙ͻ ͙ͨͪͤͼ͙͍ͨ͜  ͯ ͍͙͒ͤͦͫͤ͊͜ͻΣ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͊ ͭ͊ͦ͗͟ ͍͊͘Ίͣͦ͒͜͝ 
;͔͍ͤ͜͡ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͫͨ͜͡Έ͙ͤͦͭ ͎͊ͪ͊ͤͭͯΊ ͫͭ͊͋͜͡Έͤͫͭ͜Έ ͟͡Ό;͍͙ͦͻ ͣͦͪ͊͡Έ͙ͤͻ 
ͼ͔͚ͤͤͦͫͭ͜Σ Ύ͟͜ ͙͋ͯ͡ ͫͺ͍ͦͪͣͦ͊ͤ͜ ͍͙͒͊ͤͣ͜ ͤ͊ͼͦͤ͊͜͡Έ͙͙ͤͣ ͭ ͙ͪ͊͒ͼ͜Ύ͙ͣ [8]. 

˥ͪͯͤͭͯΌ;͙ͫΈ ͤ͊ ͙͙͍ͨͦͭͤͦͣͯ͘ ͍͒ͦͫ͒͜͜ ͎͔̒ͦͤͫ͡Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ 
˽ͦ͡ΈͫΈ͊͟ ͺͯͤ͒͊ͼ͜Ύ ͔͍ͪͭͦͪ͟͜ ͍͘Ύ͊͡ ͤ͊ ͔͔ͫ͋ ͤ͜͜ͼ͙͍͊ͭͯ͜ ͍͙͙ͫͭͦͪͭ ͔͒ͦͯͣͤͭ͟Σ ΅ͦ 
͍͟͡Ό;͊Ί ͍͙ͨͪ͊͊͡ ͍͔͙ͨͦ͒ͤ͜͟  ͚͍͙͎͙ͣͦ ͍͒ͤͦͫͤͦ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜Φ 
˿͔͊ͣ ;͔͔ͪ͘ ͭͯͪ͋ͦͭͯ ͨͪͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ͊ ͍͔ͦͤͦͤͤ͡Ύ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ ͣͦͪ͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͼΎ ͤ͜͜ͼ͙͍͊ͭ͊͜ ͋ͯ͊͡ ͙ͨ͒ͭͪͣ͊ͤ͊͜ 
˴ͦͤͺ͔͔ͪͤͼ͜ΊΌ ͔͍ͪͭͦͪ͟͜ ͔͊͊͒ͣ͟͜;͙ͤͻ ΄͟͜͡  ͯ˽ͦ͡Έ΅͜ όCRASPύΣ ΅ͦ ͚ͤ͊͘΄ͦ͡ 
͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍ ͔ͪͦ͘͡Όͼ͜͝ но ͍ͭͪ͊ͤΎ нллр ͪΦΥ ζ˽͔ͤ͊ͪͤ͊͡ ͔͊ͫ͊ͣ͋͡Ύ 
˴ͦͤͺ͔͔ͪͤͼ͜͝ ͔͍ͪͭͦͪ͟͜ ͔͊͊͒ͣ͟͜;͙ͤͻ ΄͟͜͡  ͯ˽ͦ͡Έ΅͜Σ ͎ͨͪ͊ͤͯ;͙ ͣ͘͜ͼͤΌ͍͙͊ͭ 
͙ͭͪ͊͒ͼ͚ͤ͜͜ ͔͊͊͒ͣ͟͜;ͤ͜ ͼͤͤͦͫͭ͜͜ ͍ ͙͗ͭͭ͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ͍͊ͯ͘͟ΌͭΈ ͤ͊ 
͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͝ͻ ͍͙ͪͦͭͯ͘͟Σ ͭ͊ ͎ͨͪͦͦͦ͡΄ͯΌͭΈ ͔͒ͦͯͣͤͭ͟ ͨ͒͜ ͍ͤ͊ͦ͘Ό ζ˴͔ͦ͒ͫ͟ 
ͫͯͣͤͤͦ͜͡͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜η ώ11ϐΦ ˴͔ͦ͒ͫ͟ ͫͭͦͫͯΊͭΈͫΎ ͔͊͊͒ͣ͟͜;͎ͤͦͦ  ͚
͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟ ͔ͨͪͫͦͤ͊ͯ͡Σ ΅ͦ ͨͪ͊ͼΌΊ ͍  ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻΦ 

͔̅ͯͤ͒͊ͣͤͭ͊͡ΈͤͦΌ ͼͤͤͫͭ͜͜Ό ͔͊͊͒ͣ͟͜;ͤͦ͝ ͔͙͙ͭ͟Σ ͎͒ͤͦ͘͜ ͘͜ ͼ͙ͣ 
͔͒ͦͯͣͤͭͦͣ͟Σ ͍͙ͤ͊͘ΊͭΈͫΎ ͙ͫͭͤ͊͜Φ ˽͙ͦ͊ͤͤ͟͟͡Ύ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ς ͼ͔ ͨͦ΄ͯ͟  ͜
͔͍͒ͦͯͣͤͭͯ͊ͤͤ͟Ύ ͚͙ͤ͊͒ͤͣ͜ ͫͨͦͫͦ͋ͦͣ ό͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤ͜͡ͼΈ͟͜ ͼ͜͜͡ύ ͍͙ͻ͍ͦ͊ͤͤΎ 
͎ͣͦͦ͒ͦͦ͡ ͨͦͦͤͤ͟͜͡Ύ ͍ ͔͙ͣͭͦ͒;ͤͦͣͯ ͙ͨͪ͒͋͊ͤͤ͜ ͙͙ͫͭͤ͜Σ ͙ͨ͒ͭͪͣ͊͜͟ 
͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ  ͚ͣ ͦͪ͊͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͎͍ͨ͒ͦͭͦ͊͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͙͍ͨͯͫͤ͟͟͜ 
͒͡Ύ ͚͊ͣ͊ͤͤ͘Ύ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͜ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͺͯͤ͟ͼ͚͜  ͔͙ͯ͒ͣͦͪ͊ͭ͟;͚ͤ͜ ͔͍͒ͪ͗͊͜ 
ό͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤ͜ ͼ͜͜͡ύΣ ͊ ͭ͊ͦ͗͟ ͙ͨ͒ͭͪͣ͊͜͟ ͯ͟͡Έͭͯͪͤͦ-ͼ͙͍͊͘͜͜͡ͼ͚͎ͤͦͦ͜ 
͍͙ͪͦͭͯ͘͟ ͍ͫΈ͎ͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊ όͫͦͼ͊͜͡Έͤ͜ ͼ͜͜͡ύΦ ˨͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͼ͙ͻ ͼ͔͚͜͡ 
͍͔͙͔͙ͯͤͪͫͭͭ͜ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ ͍͙͙͙͒ͪͭͣ͜͟  ͚ ͤ͜͜ͼ͙͍͙͙͊ͭͤͣ͜Σ ͜ ͍ ͼΈͦͣͯ 
͍͒ͤͦ͜΄͔ͤͤ͜ ͍͙ͦͤ ͍͙ͨͦͤͤ͜ ΄͙ͯ͊ͭ͟ ΄͡Ύͻ͙Σ ΅ͦ͋ ͍͙͙͊ͨͪͦ͊͒ͭ͘ ͍ͦͫͤͦͦͨͦͦ͗ͤ͜͡ 
͎͙ͯͣ͊ͤͫͭ͜;ͤ͜ ͼͤͤͦͫͭ͜͜Σ  ͯ ͨͪͦͼ͔ͫ͜ ͍ͫͨͨͪ͊͜ͼ͜ ͘ ͤ͜΄͙͙ͣ ͫͦͼ͊͜͡Έ͙͙ͤͣ 
ͫͯΩ͋Ί͙ͭ͊ͣ͟Σ ͙͚ͨͪͣ͊Ό;͙ ͒ͦ ͍͎͙ͯ͊ ͙ͭͪ͊͒ͼ͜͝ ͍ͫͦ͝ͻ ͪ͊ͤ͟͝ ͜ ͔͎͍ͪͦͤ͜͜ ͭ͊ 
͍͍͒ͨͦ͒͊͜͜Ό;͙ ͤ͊ ͍͙͙͙͟͟͡ ͎ͣͤͤͦͦ͘͜ ͫ ͍ͭͯ͜ ώммϐΦ 

ˢ͍͙ͭͦͪ ͔͒ͦͯͣͤͭͯ͟ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͍͙ͦͤͯ͟Ό;͙ ͼ͜ ͍͊͒͊ͤͤ͘ΎΣ 
͍͔͙͔͙ͯͤͪͫͭͭ͜ ͺͦͪͣͯΌͭΈ ͍͊ͫͤͯ͡Σ ͙͍ͦͫͦ͋ͯ͡ ͙ͤͫͭͭͯ͜ͼ͚ͤͯ͜ ͯ͟͡ΈͭͯͪͯΦ ˲͝ ͍͙ͨͪ͊͊͡ 
ͭ ͍͙͍͊ͨ͡ ͔͊͗͊ͭ͘͡Έ ͍͒͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͍ͫ ͜Ί͝ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͫͨ͜͡Έ͙ͤͦͭΦ ˴͔ͦ͒ͫ͟ 
ͫͯͣͤͤͦ͜͡͝ ͍͔͙ͨͦ͒ͤ͜͟ ͙ͨͪ͒͜͡ΎΊ ͙͍͎ͦͫͦ͋ͦͦ͡ ͤ͊͘;͔ͤͤΎ ͍ͫ ͣ͜Σ ͻͭͦ ͣ͊Ί 
͍͒ͤͦ͜΄͔ͤͤΎ ͒ͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͔͙͔ͯͤͪͫͭͭͦͣ͜ ό͔ͪͭͦͪ͟Σ ͔͙͒͊ͤ͟Σ ͺ͊ͯ͟͡Έ͔ͭͭͫΈ͟͜ 
͙ͪ͊͒Σ ͔ͫͤ͊ͭΣ ͙͔͙͒ͪͭͦͪ͟ ͭ͊ ͤ͜Φύ ͭ͊ ͺͦͪͣͯ͡ΌΊ ͭ͊͟͜ ͍ͦͫͤͦͤ͜ ͙ͨͪͤͼ͙͙ͨΥ ͙ͨͪͤͼ͙ͨ 
ͫͯ͗ͤͤ͜͡Ύ ͫͯͫͨ͜͡Έ͍ͫͭͯΣ ͙ͨͪͤͼ͙ͨ ͔͔͔͔ͤͯͨͪ͒͗ͤͦͫͭ͜ ͍ ͔͍͙͒ͪ͗͊ͤͻ ͍ͫͨͪ͊͊ͻΣ 
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͙ͨͪͤͼ͙ͨ ͊ͦͤͤͦͫͭ͘͟͜Σ ͙ͨͪͤͼ͙ͨ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜  ͚ ͍͊ͭͦͤͦͣ͜ΎΣ ͙ͨͪͤͼ͙ͨ 
͍͍͎͙ͪͤͦ͊͜ ͭ͊ ͪͦͨͦ͒͘͜͡ ͍͍͔ͨͦͤͦ͊͗ͤΈΣ ͙ͨͪͤͼ͙ͨ ͍ͭͦͪ;ͦͫͭ͜Σ ͙ͨͪͤͼ͙ͨ 
ͨͪͦͦͪͦͫͭ͘͜Σ ͙ͨͪͤͼ͙ͨ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝Σ ͙ͨͪͤͼ͙ͨ ͎͒ͤͦͫͭ͜͜Σ ͍͎͙ͨͦ͊ ͭ͊ 
͔ͭͦͪ͊ͤͭͤͦͫͭ͜͡Σ ͙ͨͪͤͼ͙ͨ ͍͙ͦͫͭ͜ ͭ͊ ͍͔ͯͤͪͫ͊͜͡Έͤͫͭ͜Έ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ  ̂ͼͦͣͯ͜͡ 
ͯ͟͡Έͭͯͪ͊ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͫͨ͜͡Έ͙ͤͦͭΣ Ύ͟ ͊ͤ͊͘͘;͊ΌͭΈ ͍ͭͦͪͼ͜ 
˴͔ͦ͒ͫͯ͟Σ ͣ͊Ί ͙ͫͨͪΎ͙ͭ ͯ͟͡Έͭͯͪ͜ ͍ͫΈ͎ͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͺ͍͙ͦͪͣͯ͊ͭ ͚͎ͦͦ 
͔ͪͨͯͭ͊ͼ͜ΌΣ ͔͎͍͙ͤͭͪͯ͊ͭ͜ ͍ͤ͊ͯͦͯ͟ ͫͨ͜͡Έͤͦͭͯ ώ11].  

˨͔ͦͯͣͤͭ͟ ͎ͨͪͦͦͦ͡΄ͯΊ ͍ͦͫͭͤ͜ΈͦΌ ͣͫ͜͜ΊΌ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͭͯͪ͋ͦͭͯ ͨͪͦ 
Ύͫͭ͟͜Έ ͍ͤ͊;͊ͤͤΎΦ ˤͦ͒ͤͦ;͊ͫΣ ͙ͫ͊͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͊͟ͼ͔ͤͭͯΌͭΈ ͍͙͊ͭͦͪ ˴͔ͦ͒ͫͯ͟Σ 
ͨͦ͡Ύ͎͊Ί ͍ ͚͎ͦͦ ͍ͭͦͪ;͙ͻΣ ͙͎ͦͪͤ͊͜͡Έ͙ͤͻ ͭ͊ Ύ͙ͫͤ͟͜ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ [11].  

˹͊ ͒ͯͣͯ͟ ͨͦ͡ΈͫΈͦ͟ ͙͒ͦͫ͒ͤ͜͝͡ͼ͜ ˯͙ͦ͊ͤͤ ˴ͪͯ͟Σ  ͯͤ͊ͯͼ͜Σ ͍ͦͫͭ͜͜ ͭ͊ ͍ ͋ͯ͒Έ-
Ύ͚͟͜ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͚͍͙ͤ͊΅͜ ͙ͫͭ͊ͤ͒͊ͪͭΣ 
΅ͦ ͍͟͡Ό;͔ͤ͜ ͒ͦ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͊͋ͦ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍͊ͦͤ͘͟͜ ͭ͊ ͔͙ͭ;͙ͤͻ 
͔͍ͦ͒ͫ͟͟͜ ώ9ϐΦ ˨͡Ύ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͙͒ͦͫ͒ͤ͊͜͟͡Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͤ͊ͨͪΎͣͯ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͤ͊ͤͤ͘Ύ ͔͙ͭ;͎ͤͦͦ ͔ͦ͒ͫͯ͟͟ ͭ͊ ͍͙ͦͫͤͦͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͍͙ͨͪ͊͡Έͤͦ͝ 
͍͔͙ͨͦ͒ͤ͜͟ Ύ͟  ͯ ͍ͤ͊ͯͦͦ͟-͚͒ͦͫ͒ͤ͜͜͡ ͪͦ͋ͦͭ͜Σ ͭ͊͟ ͜ ͍ ͍ͦͫͭ͜͜Σ ͣ͊ΌͭΈ ͙͋ͯͭ 
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SUMMARY 
Vakhrina O. Academic ˿odes of Values in Higher Education in Poland. 
The paper presents basic moral and ethical values in educational policy of Poland as a 

source of personality formation and development. Integration to Europe of higher education of 
Ukraine demands great changes in methodology of  the young generation upbrininging. The 
sSurvey of the problems in academic society makes it actual to implement behavior standards, 
moral and ethical norms, which will reflect rights and duties of academic environment in the 
educational establishments of Ukraine. In this regard, learning and understanding of Poland 
experience, on the examples of Codes of values, is of great importance.  

Ethics and values play an important role in making up of an individual, a community 
and a nation, as a whole. Being summarized in numerical Codes of values, high ethical 
standards were implemented in the educational system of Poland. The standards of good 
practices reflect the centuries long tradition in the academic life and formulate the basic 
principles, obligatory for academic staff, students and administration.  
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On the examples given in the article, the author analyses the fundamental value 
principles and standards, which are the basis of personality world view, its inner culture and 
professional activity in future. Meeting the challenges of the changing world, ethical codes 
aim at being a good example of autonomy and academic freedom.  

Entered in academic life of many universities, academic codes are targeting to educate a 
young generation in the methodical acquisition of the truth, to support their intellectual and 
moral development, and to prepare the future graduates for holding public and professional 
functions in a democratic state. High school academic Poland codes values are not only solidarity 
agreements between the administration, faculty and students, but also those documents by 
which universities achieve high performance quality of education and science. Effectiveness and 
efficiency of codes depends on the interest and responsibility of all parties in this performance. 

The results of the investigation allow to renew the moral environment in higher 
educational establishements of Ukraine, to promote the authority of academic education and 
contribute to creation of valuable social society. In Ukraine this process is only gaining momen-
tum. The prospect of further work in this direction is to find ways to adapt Polish experience to 
Ukrainian realities, namely the development and implementation of ethical standards that will 
help restore the authority of academic education and will contribute to the education of 
humanitarian-technical elite that will guarantee sustainable development of our countries. 

Key words: moral and ethical values, academic codes, upbringingof youth, behavior 
standards, academic virtues, university ethics. 
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͙͒ͫͼ͙͙ͨͤ͜͡Σ ͍͙ͪͦͭͦ͘͟Σ ͍ͦͫͭͤ͜͜ ͔ͪͺ͙ͦͪͣΣ ͨͪͦͼ͔ͫ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎΣ ͙͍ͣͦ͗ͫͭ͜͡ΈΣ 
ͨͪͦͺ͔͚ͫͤ͊͜ ͦͪ͜Ίͤͭ͊ͼ͜ΎΣ ͍͒ͦͫ͒͜Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˽ͦ͒͜͝Σ Ύ͟͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͫΈ͎ͦͦ͒ͤ͜ ͍ ̂ͪ͊ͤ͟͜͝Σ 
ͣͯ͘΄ͯΌͭΈ ͎ͪͦͣ͊͒ͫΈͯ͟ ͫͨ͜͡Έͤͦͭͯ ͙͊ͣͫ͘͡Ό͍͙͊ͭͫΎ ͤ͊͒ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Ό 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͎͋͊͊ͭΈͦͻ ͎͔͚͊ͯ͘͡ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͒ͦ Ύ͙͟ͻ ͔͙ͤ͊͗ͭ͡Έ ͜ ͎ͯͣ͊ͤͭ͊ͪͤ͊͜Φ 
˲͝ ͍͙ͦͫͤͦͤͣ ͙ͨͦ͊ͤͤ͟͟͡Ύͣ Ί ͙ͫͨͪΎͤͤΎ ͍͔ͫ͋͜;ͤͦͣͯ ͍͙ͪͦͭͯ͘͟ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ 
ͨͦͦͤͤ͟͜͡ΎΣ ΅ͦ Ί ͙͍ͦͫͦ͋ͦ͡ ͊ͭͯ͊͟͡Έ͙ͤͣ ͯ ͫͯ;͙͊ͫͤͻ ͙͍͙ͪͦ͘͟ͻ ͍ͯͣͦ͊ͻ ͙͗ͭͭΎΦ 
˨͡Ύ ͨͦ͒ͦ͊ͤͤ͡Ύ ͙ͨͪͦͭͪ͜; ͤ͊ ΄͡Ύͻͯ ͍͙ͪͦͭͯ͘͟ ͤ͊΄ͦ͝ ͔͍͙͒ͪ͗͊ ͒ͦͼ͜͡Έͤͦ 
͍͔͙ͪͭ͊ͭͫ͘Ύ ͒ͦ ͙͙͍͎ͨͦͭͤͦͦ͘ ͍͒ͦͫ͒ͯ͜ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ 
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͙͊ͪͯ͋͗ͤ͘͜ͻ ͪ͊ͤ͟͝Σ ͜ ͔ͦͪͣ͊͘͟ ˢ͍ͫͭͪ͜͝Φ ̒͟ ͍͒ͦͣͦ͜Σ ͍ͦͤ͊ Ί ͎͋͊͊ͭͦͦͤ͟ͺ͔͚ͫͤͦ͜Ό 
ͪ͊ͤͦ͟͝ΌΣ ͔ͨͪͦͭ ͼ͔ ͔ͤ ͍͊͊͗͊͘Ί ͝͝ ͙ͨͦͭ͜͡;ͤͦͣͯ  ͚ͯ͟͡Έͭͯͪͤͦͣͯ ͍͔ͫͭ͊ͤͦͤͤ͡Ό  ͍
͔ͣ͗͊ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͭ ͍͊ ͫΈ͎ͦͦ ͫ ͍ͭͯ͜Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˤͭ͜;͙ͤ͘Ύͤ͜ ͔͎͎͙ͨ͒͊ͦ 
ό˶Φ ˣ͔͔͍ͪͫ͘͜Έ͊͟Σ ˢΦ ˿ ͋ͪͯΊ͍͊ύ ͊͟ͼ͔ͤͭͯΌͭΈ ͍͎ͯ͊ͯ ͤ͊ ͍͙͍͊͗ͦͫͭ͜͡ ͍͔͔ͨͪͦ͒ͤͤΎ 
͔ͪͺͦͪͣ ͯ ͙͔ͫͫͭͣ͜ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ ͤ͊ ͍ͫ͜ͻ ͝͝ ͍ͪͤ͜ΎͻΥ 
ͨͦ;͍͊ͭͦͦͣͯ͟Σ ͔͔ͫͪ͒ͤΈͦͣͯΣ ͍͙΅ͦͣͯΦ ˹͊ ͝ͻ ͒ͯͣͯ͟Σ ͍͙͍͊͗ͦ͡Ό 
͔͔͍ͨͪ͒ͯͣͦͦΌ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ Ί ͙ͨͦͭ͜͡;͙͚ͤ ͺ͊ͭͦͪ͟Σ Ύ͙͚͟ ͔͔͊͋ͨ͘͘;ͯΊ 
͔͎͒ͦͦ͜͜͡;ͤͯ ͍ͦͫͤͦͯ ͍ͦͫͭͤ͜͜ͻ ͍ͤͤͦ͊͜ͼ͚͜ όΎ͟  ͯ ˢ͍ͫͭͪ͜͝Σ ͭ͊͟ ͜ ͍ ̂ͪ͊ͤ͟͜͝ύΦ 
˽͔͎͎͙͒͊ͦ ͫͻ͙͡ΎΌͭΈͫΎ ͒ͦ ͙͒ͯͣ͟Σ ΅ͦ ͙ͦͫͭ͊ͤͤͣ͜ ͙ͪͦ͊ͣ͟ ͔ͪͺ͙ͦͪͣ 
͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͯ ͍͒ͦͻ ͤ͊ͨͪΎͣ͊ͻΥ мύ ζ͘ ͎͙ͦͪ-͍͙ͤ͘η (͙ͨͦͭ͜͡;ͤ͜ ;͙͙͙ͤͤ͟ 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ύ ͭ͊ нύ ζ͘ ͙ͤͯ͘-͍͎ͦͪͯη (ͫͦͼ͊͜͡Έͤͦ-
͔ͦͤͦͣ͟͜;͙͚ͤ ͭ͊ ͡Ό͒ͫΈ͙͚͟ ;͙͙͙ͤͤ͟ ͍͔͔ͨͪͦ͒ͤͤΎ ͔ͪͺͦͪͣύ [1, 26; 3, 64ς66].  

˹͊ ͒ͯͣͯ͟ ͙ͭ͊͟ͻ ͯ;͔͙ͤͻΣ Ύ͟ ˿Φ ˨ ͔ͪͣͯͭͼΣ ˴Φ ̊ ͣ͒͜Σ ˥Φ ˥ ͊ͺ͔ͤͪΣ 
˴Φ ́ ͜͡Έͣ͊ͤͤΣ ͔ͪͺ͙ͦͪͣ ͯ ͣͫͭ͘͜͜ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ ˢ͍ͫͭͪ͜͝ ͨͪͦͻ͙͙ͦ͒͡ ͍ 
ͦ͟ ͔ͤͭͫͭ͟͜ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͼͦͣͯ͜͡ ώсΤ уϐΦ ̒͟ ͍͍͊͗͊Ί 
˿Φ ˨ ͔ͪͣͯͭͼΣ ͦ͒ͤ͜ΊΌ ͘ ͍ͦͫͤͦ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͼΈ͎ͦͦ ͣͫͭͯ͘͜ ͙͍ͨͦͫͯ͗͡ 
͙͙͍͙͚ͨͦͭͤ͘ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͒ͦͫ͒͜ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͔͒Ύ͙͟ͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͚ͭͦͪ͜ ͜ ͺͦͫͦ͜͡ͺͫΈ͙͟ͻ ͦͤ͟ͼ͔ͨͼ͚͜ ό͔͔ͫͪ͒ Ύ͙͟ͻΥ ˤ͊͡Έͺ͒ͦͪͫΈ͊͟ 
͔͎͎ͨ͒͊ͦ͊͜͟Σ ͔͎͎ͨ͒͊ͦ͊͜͟ ͜ ͫ͜͡ ό²ŀƭŘǇŅdagogik), ͅ ͦͫͦ͜͡ͺͫΈ͟͜ ͔͒͜͝ ˯Φ ˥ ͔ͪ͋͊ͪͭ͊ ͭ ͊
˻Φ ʕ ͜͡Έͣ͊ͤͤ͊ύΦ ˤ͍͒ͨͦ͒ͤ͜͜͜ ͔ͪͺͦͪͣ͊ͼ͚ͤ͜͜ ͨͪͦͼ͔͙ͫΣ Ύ͟͜ ͍͍ͨͪͦ͊͒͗ͯΌͭΈͫΎ  ͍
͙͔ͫͫͭͣͯ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Σ ͍͔͙͙͒͒ͪ͊ͫ͘͜͟͡͡Έ ͯ ͎͚ͯͣ͊ͤͭ͊ͪͤ͜͜ ͍ͦͫͭ͜͜ ͭ͊ ͝͝ ͣͫͭ͘͜͜Φ 

˸͔ͭͦΌ ͼ͜Ί͝ ͫͭ͊ͭͭ͜ Ί ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͔͙ͭ͊ͨ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͣͫͭͯ͘͜ 
͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ ͍ ͙͔ͫͫͭͣ͜ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ˢ͍ͫͭͪ͜͝Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˣ͔ͪͯ;͙ ͒ͦ ͍͎͙ͯ͊ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ 
͎ͯͣ͊ͤͭ͊ͪͤ͊͜ ͍ͦͫͭ͊͜ ͋ͯ͒Έ-Ύͦ͟͝ ͙ͪ͊ͤ͟͝ ό͔ͦͪͣ͊͘͟Σ ˢ͍ͫͭͪ͜͝ ͭ͊ ͙̂ͪ͊ͤ͟͝ύ ͍ͨͦΩΎ͊ͤ͊͘ ͘ 
͎ͪͦͣ͊͒ͫΈͦ͟Ό ͒͜Ύ͡Έͤͫͭ͜Ό ͡Ό͙͙͒ͤ ͭ͊ ͯ͟͡Έͭͯͪͤͦ-͙ͫͭͦͪ͜;͙͙ͤͣ ͨͪͦͼ͔͙ͫ͊ͣ ͍ 
ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ ͔͎ͫͨͦͫͭͪ͊͜Ίͣͦ ͭ͊ͦ͗͟ ͝͝ ͙͚ͭͫͤ͜ ͍͘ΩΎͦ͘͟ ͘͜ ͙ͣͤ͊ͣ͘͜  ͍͙ͨͦͭ͜͡;ͤͦ-
͔ͦͤͦͣ͟͜;͚ͤ͜ ͨͦ͡΅͙ͤ͜Φ ˽͙ͪ;ͦͣͯ ͤ͊͘;͙͚ͤ ͍͙͍ͨ͡ ͤ͊ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ 
͍͙ͦͫͭ͜ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͔ͦͤͦͣ͟͜;ͤͦΌ ͒͜Ύ͡Έͤͫͭ͜Ό ͔͍͙͒ͪ͗͊Φ ˾͍͙ͦͭͦ͘͟ ͔͙ͦͤͦͣ͟͜͟ 
͔ͨ ͔ͪ͒͋͊;͊Ί ͙ͣͤ͘͜  ͍͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͙ͨͦͨͭ ͤ͊ ͔ͦͪͣ͟͜ ͨͪͦͺ͔ͫ͜͝ ͍͔͔͒ 
͒ͦ ͍͍͍͔͔ͤͦͦ͒ͤΈ ͯ ͫͭ͊ͪ΄͚͜ ΄ͦ͟͜͡ ͭͦ΅ύͦΣ ͔ͨͪͦͭͯ͟Ί ΄͡Ύͻ͙ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ 
͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Σ ͜ ͍ͤ͊ͫ͒ͦ͜͟͡ ;͎ͦͦ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝  ͍͔͔͚ͫͪ͒ͤ͜ 
͎͚ͯͣ͊ͤͭ͊ͪͤ͜͜ ͍ͦͫͭ͜͜Φ 

ˢ͍͚ͫͭͪͫ͜Έ͟͜ ͍ͦͫͭ͜Ύ͙ͤ ό˴Φ ̊ ͣ͒͜ ͭ͊ ˥Φ ˥ ͊ͺ͔ͤͪύ ͯ ͍͒ͦͨͦ͒͜͜ ζʕ ͙͊ͪ͊ͤͭ͜ 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͍͚͊ͫͭͪͫ͜Έͦ͟͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜η (Reformoptionen fǸr  das 
ǀsterreichische Schulwesen) ͊ͤ͊ͯ͘͜͡ΌͭΈ ͔͎ͫͭͪ͊ͭ͜͝ ͝͝ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ  ͍͔ͦͤͭͫͭ͟͟͜ 
͍͙ͪͦͭͯ͘͟ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊Σ ͔͍͙͋ͤͫͦ͘͜ͻ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ 
͔ͭ ͻ͎͚ͤͦͦ͜͡Σ ͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟ ͣ͗͜ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟Ό ͭ ͊ͨ ͪͦͺ͔͚ͫͤͦ͜Ό ͍ͦͫͭͦ͜Ό ώуϐΦ  

ˢ͍͙ͭͦͪ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͔ͪͺ͙ͦͪͣ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͝ͻ ͅ ͯͤ͟ͼ͜:͚  
- ͨͦͪ͊͟΅͔ͤͤΎ ͙͍ͨͪͦ͒ͯͭͤͦͫͭ͟͜ ͍ͤ͊;͊ͤͤΎΥ ͭ͊͟͜ ͔ͪͺ͙ͦͪͣ ͙͋ͯ͡ ͫͨͪΎ͍ͣͦ͊ͤ͜ 
ͤ͊ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͦ͋ΩΊ͙͍͙ͭͤ͟ͻ ͙͔͍ͪͭͪ͟͜͝ ͦͼͤ͜Ό͍͊ͤͤΎ ͯͫͨ͜΄ͤͦͫͭ͜ ͯ;͍ͤ͜Τ 
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͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜Ό ͭ ͙͊͒ͺ͔͔ͪͤͼ͊͜ͼ͜Ό ͍ͤ͊;͊ͤͤΎ ͍ ͔͔ͫͪ͒ͤ͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ ͎ͪͤͦͦ͘͜ ͙ͭͨͯ ώуΣ тнϐΤ 

- ͤ͊͒͊ͤͤΎ ͍ͯͣͦ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͍͙͒ͦ͜͡ͻ ͙ͪͫ ͯ;͍ͤ͜Υ ͼ͜ ͔ͪͺ͙ͦͪͣ ͔͔ͨͪ͒͋͊;͙͊͡ 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜Ό ͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡ ͎͒ͤͦ͘͜Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͘ ͔ͣͦ͒͡͡Ό ˢ͒ͦ͡Έͺ͊ 
ˤ͔͔ͪͤͪ͊ ώуΣ 97]. ˢ͍ͭͦͪ ͍͍͍͊͗͊ ͒ͦͼ͜͡Έ͙ͤͣ ͙͙ͣͤͭ͘͜ ͔ͭͪͣͤ͜ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟͝ 
͍͙ͦͫͭ͜ ͤ͊ м ͪ͜͟Σ ͔͎͋ͪ͊͘͜Ό;͙ ͎͊͊͘͡Έ͙͚ͤ ͔ͭͪͣͤ͜ ͍ͤ͊;͊ͤͤΎΦ ˽͙ͪ ͼΈͦͣͯ 
͔͙ͪͫͭͪͯͭͯͪ͊͘͟ͼ͜Ύ ͔ͣͦ͒͜͡ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͊͘ ˢΦ ʕ ͔͔ͪͤͪͦͣ ͔͔ͨͪ͒͋͊;͊͊͡ 
͙ͣͤ͘͜  ͍ ͔ͨͦͭ͜͡ͻͤ͜;͚ͤ͜ ΄ͦ͟͜͡ όtƻƭȅǘŜŎƘƴƛǎŎƘŜ {ŎƘǳƭŜύΣ ΅ͦ ͙͍͔ͨͪͦ͘͡ ͒ͦ 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝  ͍͎͍͚ͦͦͤ͜͡ όIŀǳǇǘǎŎƘǳƭŜύ ͜ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ όDŜǎŀƳǘǎŎƘǳƭŜύ 
΄ͦ͊͟͡ͻ ͭ͊ ͤ͊ ͙ͤ͗;ͦͣͯ ͔ͫͭͯͨͤ͜ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡ ό!I{-
¦ƴǘŜǊǘǳŦŜύΣ ͒ͦ Ύͦ͟͝ ͔ͤ͊͗͊ͭ͡Έ ͎ͣͤ͊͘͜͜͝ ͎ͪͤͦͦ͘͜ ͙ͭͨͯΦ ́͊͟, ͨͦ ͊ͤ͘͟͜;͔ͤͤΌ 
ͨͦ;͍͊ͭͦͦ͟͝ ΄͙ͦ͟͡ ͙͒ͭ͜ ͙ͦͭͪͣͯΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍ͤ͊;͙͊ͭͫΎ ͔ͨͪ΄͜ ͍͒͊ ͙ͪͦ͟ 
 ͍ͣͦͦ͒͡΄͚͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ όͯ рςс ͊ͫ͊͟͡ͻύ ͎͒ͤͦ͘͜ ͘ ͍͙͙͊ͫͤͣ͡ ͔͔͙ͤͭͪͫ͊ͣ͜ 
ͭ ͊͒͋ͤͦͫͭ͘͜Ύ͙ͣΦ ́͊͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͝ͻ ͪͦͨͦ͒͘͜͡ ͤ͊ ͎͙ͪͯͨΤ ͣ͝ ͨͪͦͨͦͤͯΌͭΈͫΎ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͒ͦͣ͊΄ͤ͜ ͍͊͒͊ͤͤ͘Ύ ό͍͒ͦͨͦ͒͜͜Σ ͔͙ͨͪͦͭ͟ύ ͭ͊ ͍͙͋ͪ͜ ͔ͤͦͣͤͦ͘͜͝ 
͍͙ͣͦΦ ̂ тςу ͊ͫ͊͟͡ͻΣ ͍ͤ͊;͊ͤͤΎ ͎͍ͦͪ͊ͤͦͯ͘͜ΊͭΈͫΎ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͔ͨͦͨͪ͒ͤΈͦ 
͙͒ͦ͋ͯͭ͘ͻ ͤ͊ͤ͘ΈΣ ͯͣ ͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Φ ˿ͯͭͭΊ͍͙ͻ ͣͤ͘͜ ͍͙͔ͤ͊͋ͯ͊ͭͣ ͔ͨͦͭ͜͡ͻͤ͜;ͤ͊ 
΄ͦ͊͟͡ ˢ͍ͫͭͪ͜͝Φ ˭͙ͣͤ͜ ͭ͊ͦ͗͟ ͨͪͦͨͦͤͯΌͭΈͫΎ  ͚ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͣͦͦ͒͡΄ͦ͝ 
͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡Φ ͔̇ ͍͒ͦͪ͜;͔ͤ ͍ͤ͊;͊ͤͤΎ ͯ фςмл ͊ͫ͊͟͡ͻΣ Ύ͔͟ ͊ͤ͘͟͜;ͯΊͭΈͫΎ 
͙͙ͫͨͭ͊ͣ͜ ͤ͊ ͙ͦͭͪͣ͊ͤͤΎͣ ͔͍ͤͨͦͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ όaƛǘǘƭŜǊŜ wŜƛŦŜύΦ ̂ ͪ͊͘͜ 
͙ͦͭͪͣ͊ͤͤΎ ͯ;͔ͤͣ ͙͙͍͎ͨͦͭͤͦͦ͘ ͔ͪͯ͘͡Έͭ͊ͭͯ ͤ͊ ͙ͫͨͭ͊͜ͻ ͔ͪͺͦͪͣ͊ ͊͘ 
ˢΦ ʕ ͔͔ͪͤͪͦͣ ͨͪͦͨͦͤͯΊ ͍͙͚͒ͦ͒͊ͭͦ͟ ͪ͜͟ ͍ͤ͊;͊ͤͤΎΦ ͍̂ͨͪͦ͒ͦ͗ ͤΈ͎ͦͦ 
͔͔ͨͪ͒͋͊;͊ΊͭΈͫΎ ͍͙ͪͦͭͦ͘͟ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͯ;ͤΎΣ ͍ͫͭͦͪΌΌͭΈͫΎ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͤ͊͋ͯͭͭΎ ͍͙ͤͦͻ ͙ͨͪ͊ͭ͟;͙ͤͻ ͜ ͔͔͙ͭͦͪͭ;͙ͤͻ ͯͣ ͤ͜Έ  ͍͙ͤ͊͜;ͦ͟Σ 
Ύ͟͜ ͤ͊͒ͦ͋͘͡ΎͭΈͫΎ ͯ ͨͪͦͼ͔ͫ͜ ͦ͋ͪ͊ͤͤΎ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝ ώуΣ 98ς101].  
˸͔ͦ͒͡Έ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ ͊͘ ˢΦ ʕ ͔͔ͪͤͪͦͣ ͍͙͍ͨ͊͡Ί ͤ͊ 

͍͙ͪͦͭͦ͘͟ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜Φ ͔̇ ͦͤ͊͘;͊Ί ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍͙ͤͦͻ ͤ͊ͨͪΎ͍ͣ͜ 
͍ͤ͊;͊ͤͤΎ ό͔ͦͪͣ͊͘͟Σ ͺ͎ͦͦ͜͜͡͡;͙ͤͻ ͯ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄ͦ͊͟͡ͻ ͭ͊ ͤ͊ ͙ͤ͗;ͦͣͯ 
͔ͫͭͯͨͤ͜ ͔͊͊͒ͣ͟͜;ͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡ύΤ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍͙ͤͦͻ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ  ͍ͣͦͦ͒͡΄͚͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 
͒ͦͣ͊΄ͤ͜ͻ ͍͊͒͊ͤ͘Έ ͘͜ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡ύΤ ͔ͣͤ͘΄͔ͤͤΎ ͟͜͡Έͦͫͭ͟͜ ͯ;͍ͤ͜ ͯ 
͊ͫ͊͟͡ͻΤ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜͝ ͭ͊ ͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎΦ 

˽͙͚ͦ͒͋ͤ͜ ͊ͤ͊͘͜͡ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͔͔ͫͪ͒ͤΈͦ͝ όͭ͊Σ ͍͍͒ͨͦ͒ͤͦ͜͜Σ 
͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ύ ͍͙ͦͫͭ͜ ͤ͊͘ͻ͙ͦ͒ͣͦ ͯ ͨͪ͊ͼΎͻ ͔ͤͣ͜ͼΈ͎ͦͦ͟ ͍;͔͎ͤͦͦ ˴Φ ́ ͜͡Έͣ͊ͤͤ͊Φ ˤͤ͜ 
͎ͪͦ͘͡Ύ͒͊Ί ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜Ό ͝͝ ͣͫͭͯ͘͜ ζ͘  ͙ͨͦ͘ͼ͜͝ ͔͋ͤͫͯ͘͜η. ͔̇ ͦͤ͊͘;͊ΊΣ ΅ͦ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͯ;͍ͤ͜ ͯ ͊ͫ͟͜͡ ͍͙ͨͦͤͤͦ ͫͨͪΎ͍͍͙ͣͦͯ͊ͭͫΎ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͙ͤͻ 
͍͙ͤ͊;ͦ͟ ͍͎͒ͦͦͦ͜͡ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ  ͚ ͍͙ͪͦͭͯ͘͟ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͍ͫͨͨͪ͊͜ͼ͜Φ 
͔͙͙̆͊ͪ͊ͭͪͤͣ͟ ͙ͦͤ͊͊ͣ͘͟ ͍ͤ͊;͊ͤͤΎ ͊͘ ͼ͜ΊΌ ͔ͣͦ͒͡͡Ό ΊΥ ͎͍ͤͦͪͯ͊ͤͤ͜Ύ 
ͺͪͦͤͭ͊͡Έ͙ͤͻ ͺͦͪͣ ͙ͪͦ͋ͦͭ ͤ͊ ͔ͭ͊ͨ͜ ͫͭ͊ͪ΄ͦ͝ ΄͙ͦ͟͡Τ ͺ͍ͦͯͫͯ͊ͤͤ͟Ύ ͤ͊ ͍͙ͪͦͭͯ͘͟ 
͔͎ͦͦ͟͜͡;͎ͤͦͦ  ͚ ͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͙͔ͣͫͤͤ͡ΎΤ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͔ͨͪͦͭͤͦ͟-
ͦͪ͜Ί͍͎ͤͭͦ͊ͤͦͦ ͍͙͒ͯ ͍ͤ͊;͊ͤͤΎΤ ͙ͣ͗͒ͫ͜ͼ͙͙͚ͨͤ͊ͪͤ͜͡ ͨ͒͜ͻ͒͜Τ ͨͪͦͺ͔ͫͦͤ͊͊͘͜͜͡ͼ͜Ύ 
͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͭͦ͋ͭͦ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͔͍ͫͪͦ͊ͤ͟͜ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͨͪͦͺ͔͚͙ͫͤ͜ͻ 
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ͯͣ ͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͯ;͍ͤ͜ ͭ͊ ͤ͊͒͊ͤͤΎ ͦͤͫͯ͟͡Έ͙͍͙ͭ͊ͭͤͻ ͎ͨͦͫͯ͡ ͘͜ ͔͙ͨͪͦ͋ͣ͡ ͍͙͋ͦͪͯ 
͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝ ώфΣ 854ς859]. ˻͔ͭ͗Σ ͔ͪͺ͙ͦͪͣ ͔͔ͨͪ͒͋͊;͊ΌͭΈ 
͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ό ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͯ ͍ͫͭ͜͜͡ ͙ͨͦͭ͜͡;͎ͤͦͦ ͙͒ͫͯͪͫͯ͟Σ ͙ͨͪ;͙ͤͦΌ Ύ͎ͦͦ͟ Ί 
͔͎͒ͦͦ͜͜͡;ͤ͊ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜Ύ ͝͝ ͔͙ͣͭ ό͔ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͫͭ͟͟͜ΈΣ ͒͊ͭͤͫͭ͘͜Έ ͒ͦ 
͍ͫͨͨͪ͊͜ͼ͜Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͦͪ͜Ίͤͭ͊ͼ͜Ύ  ͍ͤ ͍͊;͊ͤͤ͜ ͭͦ΅ͦ).  

˿͙ͨͪ͊Ό;͙ͫΈ ͤ͊ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͔͒ͦͫ͒͗ͤ͜͡Έ ˥Φ ˥ ͊ͺ͔ͤͪ͊Σ ˿Φ ˨ ͔ͪͣͯͭͼΣ 
ˢΦ ˿ ͋ͪͯΊ͍ͦ͝Σ ˴Φ ́ ͜͡Έͣ͊ͤͤ͊Σ ˴Φ ̊ ͣ͒͜ ͭ͊ ͤ͜ΦΣ ͔ͪͺ͙ͦͪͣ ͯ ͣͫͭ͘͜͜ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ 
͍͙ͦͫͭ͜ ˢ͍ͫͭͪ͜͝ ͣͦ͗ͤ͊ ͯͣ ͍ͦͤͦ ͪ ͙͙ͦͨͦ͒ͭ͘͜͡ ͤ͊ ͔͒͟͜͡Έ͊͟ ͔͍ͭ͊ͨ͜Υ 

¶ ͔͋ͪ͊͜͡͡Έ͙͚ͤ ό͔͙͒ͣͦͪ͊ͭ͟;͙͚ͤύ ς 60-ͭ͜ ͙ͪͦ͟ ·· ͫͭΦ 
 ̂60-ͭ͜ ͙ͪͦ͟ ·· ͫͭΦ ͨͪͦͼ͔ͫ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͣͫͭͯ͘͜ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ ͍ 

ˢ͍ͫͭͪ͜͝ ͍ͣ͊ ͔͙͚ͦͣͨͫͤ͟͟͡ ͻ͔͊ͪ͊ͭͪ͟Φ ́ͪ͊ͤͫͺͦͪͣ͊ͼ͜͝Σ Ύ͟͜ ͍͍͙͒͋ͯ͊ͫ͜͡Ύ ͍ ͚ͤ͜ ͯ 
60-ͻ ͪͪΦΣ ͚͒ͫͤ͘͜Ό͍͙͊ͫ͡Ύ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔͔͙ͭͦͪͭ;͙ͤͻ ͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍ͦͫͤͦ 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ ͎͔͙ͯͦ͒͗ͤ͘ͻ ͍ͦͫͭ͜Ύ͙ͤ͊ͣ ͭ͊ 
͙ͨͦͭ͜͡;͙͙ͤͣ ͒͜Ύ;͙͊ͣΦ ̆ͦ;͊ ͍͙ͫͤͯ͊͜͡ ͚ ͔͍ͨͤ͜ ͭͪͯ͒ͤͦ΅͜ ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ΄͡Ύͻ͍͜ 
ͭ͊ ͔͎͚ͫͭͪ͊ͭ͜ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜, ͍ͦ ͙ͤ 
͍ͯͣͦ͘͡Ό͍͙͊ͫ͡Ύ ͍͒ͣͤͤͫͭ͜͜͜Ό ͍ ͎ͨͦ͡Ύ͒͊ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͎͒ͦͦ͜͜͡;ͤͦ 
͙͔͙ͨͪͦͭ͗ͤ͡ͻ ͍͚͊ͫͭͪͫ͜Έ͙͟ͻ ͚ͨ͊ͪͭ͜ ˢ˹˽ όmVP) ͭ ͊ ˿˽! ό{tmύ ώнΤ сς8].  

́ͦ͗ ͍͙͙ͦͫͤͦͤͣ ͔ͪͺͦͪͣ͊ͼ͚͙͙ͤͣ͜ ͤ͊ͨͪΎ͙ͣ͊ͣ ͔ͨͪͦ͒ͯ͜ ͙ͫͭ͊͡Υ ͍ͤͯͭͪ͜΄ͤΎ 
͔͎ͪͦͪ͊ͤ͊͘͜ͼ͜Ύ ͙͔͙ͫͫͭͣ ͎͚ͣͤ͊ͤͦ͘͜͜͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͙͍͙ͯͣͦ͗ͦ͡͡ ͒ͦ͋ͯͭͭ͘Ύ ͔͔ͫͪ͒ͤΈͦ͝ 
͍͙ͦͫͭ͜ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͙ͪͤ͘͜ͻ ͍͔͍ͪͫͭ ͔͔ͤ͊ͫͤͤ͡ΎΤ ͤ͊Ύ͍ͤͫͭ͜Έ ͍ͨͪ͊͊ ͍͙͋ͦͪͯ 
͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͤ͊ͨͪΎͣͯ  ͚ ͊͊͒ͯ͘͟͡ ͍ͤ͊;͊ͤͤΎ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͎͚ͣͤ͊͘͜͜ 
͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͫͨͪΎ͍ͣͯ͊ͤͤΎΣ ͙͍͙ͨͪ͊ͭͤͻ ͔͎͚͙ͪͤ͜͜͡ͻ ͔͔ͫͪ͒ͤ͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͍͊͊͒͘͟͜͡ύΤ ͤ͊͒͊ͤͤΎ ͍͙ͪͤ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͍͊ͭͦͻͭͦͤ͊ͣ ͜ ͊ͦ͡ͻͭͦͤ͊ͣ ͯ ͨͪͦͼ͔ͫ͜ 
͒ͦ͋ͯͭͭ͘Ύ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜Τ ͍͙͍;͔ͤͤ͜ ͔͔ͨͪ͒ͣͭͯ ζͪ ͔͎͜͜͡Ί͍͍ͤ͊ͫͭͦ͘ηΤ 

¶ ͨͪͦͺ͔͚ͫͤͦ͜-ͦͪ͜Ί͍͙͚ͤͭͦ͊ͤ ς 70-ͭ͜ ͙ͪͦ͟ ·· ͫͭΦ 
̂ тл-ͻ ͪͦ͊͟ͻ ͍ ˢ͍ͫͭͪ͜͝ ͺͦͪͣͯΊͭΈͫΎ ͫͦͼ͙͊ͫͭ͜͜͡;͙͚ͤ ͯͪΎ͒ ͍ͤ͊ͫ͒ͦ͜͟͡ ͎ͭͦͦΣ 

΅ͦ ͤ͊ ͍͙͋ͦͪ͊ͻ ͒ͦͣͤͯ͜Ό;ͯ ͟͜͡Έͫͭ͟͜Έ ͎͍ͦͦͫ͜͡ ͙ͦͭͪͣͯΊ ͫͦͼ͙͊ͫͭ͜͜͡;ͤ͊ ͨ͊ͪͭ͜Ύ 
͙ͪ͊ͤ͟͝ ό˿˽ˢύΦ ͔̇ ͙͍͔ͨͪͦ͘͡ ͒ͦ ͍͙ͪͦͭͯ͘͟ ͍͚͊ͫͭͪͫ͜Έ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͊͘ 
ͫͦͼ͙͊ͫͭ͜͜͡;ͤͦΌ ͔͎͒ͦͦ͜͜͡ΊΌΦ ͍͎̂͊͊ ͫͦͼ͍͊ͫͭ͜͜͜͡ ͫͨͪΎ͍͍ͣͦͯ͊͊ͫ͡Ύ ͤ͊ ͋͘͜͡Έ΄͔ͤͤΎ 
͟͜͡Έͦͫͭ͟͜ ͪͦ͋ͦ;͙ͻ ͣͫ͜ͼΈΣ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Σ 
͙͔ͯͤͤͤͤ͟Ύ ͤ͊ͺ͍ͭͦͦ͝ ͙͙ͪ͘͟Σ ͍͙ͪͦͭͦ͘͟ ͙ͭͯͪͣͯ͘ ώ7, млϐΦ ́ͦͣͯ ͍ͦͫͭͤ͜͜ ͔ͪͺ͙ͦͪͣ 
ͫͨͪΎ͍͍͙ͣͦͯ͊ͫ͡Ύ ͤ͊Υ ͍͙ͨ͒͜΅͔ͤͤΎ Ύͦͫͭ͟͜ ͍ͤ͊;͊ͤͤΎΤ ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ύ 
͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͎͚ͣͤ͊͘͜͜ ό͔͔͍ͨͪ͊͗ͤͦ ͔͎͚͙ͪͤ͜͜͡ͻ ͎͚ͣͤ͊͘͜͜ύ ͘͜ 
ͫͦͼ͊͜͡Έ͙͙ͤͣ ͙ͤͫͭͭͯ͜ͼ͜Ύ͙ͣΤ ͍͙͍;͔ͤͤΎ ͍͙ͣͦͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͊͘ ͍͙͋ͦͪͦͣ όͼ͔ 
͍͒͋ͯͦͫ͜͡Ύ ͨͫ͜͡Ύ ͙͚ͨͪͤΎͭͭΎ ͊ͦͤͯ͘͟ ͨͪͦ ͔ͭͤ͜;ͤ͜ ͎͙ͪͯͨ ό͍͔͍ͫͦͤ͜͡Σ ͻ͍͍ͦͪ͊ͭ͜Σ 
͍͍ͫͦ͊͟͜͡ύύΤ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͯ 
͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͎ͣͤ͊͘͜͜Ύͻ  ͨ͜ ͦͪ͊͟΅͔ͤͤΎ ͍ͯͣͦ ͝ͻ ͨͪ͊ͼ͜Τ 

¶ ͺ͍ͤ͊ͤͫͦͦ͜-͙͍͙͚ͨͪͦ͒ͯͭͤ͟ ς 80-ͭ͜ ͙ͪͦ͟ ·· ͫͭΦ 
˨͙͚͊ͤ ͔ͨͪͦ͒͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎͣ ͍ͦͫͭͤ͜͜ͻ ͙͔ͫͫͭͣ ͔ͤ 

ͭ͜͡Έ͙͟ ͍ ˢ͍ͫͭͪ͜͝Σ ͔͊͡ ͚ ͍ ͤ͜΄͙ͻ ͪ͊ͤ͊͟͝ͻ ͍ͫͭͯ͜Φ ˾͔ͺ͙ͦͪͣ ͙ͣ͊͡ ͙ͫͨͪΎ͙ͭ 
͍͙ͪͦͭͯ͘͟ ͔ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͦͫͭ͟͟͜ ͍͙͙͍ͨͯͫͤ͟͟͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͤ͊ 
͙ͪͤͯ͟ ͨͪ͊ͼ͜ ͭ͊ ͙ͫͭͣͯ͡Ό͍͙͊ͭ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭͦ ͍ ͍ͦͫͭ͜͜  ͚ͤ͜΄͙ͻ ͫͺ͔ͪ͊ͻ ͙͗ͭͭΎΦ 
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˽ͪͦͭΎ͎ͦͣ ул-ͻ ͍ͪͦ͟͜ ͼ͙͟͡ ͔ͪͺͦͪͣ ͍͋ͯ ͔͍͙͚ͫͪͦ͊ͤ͟ ͤ͊ ͨͦͪ͊͟΅͔ͤͤΎ Ύͦͫͭ͟͜ 
͍͙ͦͫͭ͜  ͍ͫͦͼ͊͜͡Έͤͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ώсΣ нлςнмϐΦ ͔̇ ͦͤ͊͘;͊ͦ͡Σ ΅ͦ ͍ͦͫͭ͊͜ ͣ͊͊͡ 
͍͊͒ͦͦ͘͡ΈͤΎ͙ͭ ͔ͦͤͦͣ͟͜;ͤ͜Σ ͔͎ͦͦ͟͜͡;ͤ͜Σ ͔ͭͻ͎ͤͦͦ͜͡;ͤ͜ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͔͙ͨͦͭͪ͋ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊ [2, 12].  

˻͙͒ͤͣ ͘͜ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͦͫͭͤ͜͜ͻ ͔ͪͺͦͪͣ ͔ͨͪͦ͒ͯ͜ ͋ͯͦ͡ 
͍͔ͫͭͦͪͤͤΎ ͙ͫͨͪΎ͙͍͙ͭ͡ͻ ͍ͯͣͦ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ΄͙ͦ͟͡Φ ˾͔ͺͦͪͣ͊ͼ͚ͤ͜͜ ͨͪͦͼ͔͙ͫ 
͙ͭͦͪͤͯͫ͟͡Ύ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜ΎΣ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍ͭͤͦͫͭ͘͜͜ ͔͔ͨͪ͒ ͔͔ͤ͊ͫͤͤ͡ΎͣΣ 
͙͚ͨͪͤΎͭͭΎ ΄͟͜͡Έ͎ͤͦͦ ͫͭ͊ͭͯͭͯΣ ͊ͯ͘͡;͔ͤͤΎ ͋͊ͭΈ͍͟͜ ͜ ͣͫ͜ͼ͔͍͙ͻ ͎ͪͦͣ͊͒ ͒ͦ 
͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͭ ͊ ΄͟͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ [5, 55]. ˣͯͦ͡ 
͍͔͔ͨͪͦ͒ͤͦ ͔ͪͺ͙ͦͪͣ ͯ ͣͫͭ͘͜͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͜ ͍ͨ͊ͤ͜͡Σ ͍͍͔ͨͪͦ͊͒͗ͤͦ 
͎͒ͪͯͯ ͔ͤͦͣͤͯ͘͜ ͍ͣͦͯ ό͊͘ ͍͙͋ͦͪͦͣύΣ ͍͔͔ͨͪͦ͒ͤͦ ͙͍͊͒ͣͤͫͭͪ͊ͭͤ͜͜͜ ͙ͣͤ͘͜Σ 
͍͙ͨ͒͜΅͔ͤͦ Ύͫͭ͟͜Έ ͍ͤ͊;͊ͤͤΎ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡Τ  

¶ ͔͟ ͦͤͦͣ͜;ͤͦ-ͦͪ ͜Ί͍͙͚ͤͭͦ͊ͤ ς 90-ͭ͜ ͙ͪͦ͟ ·· ͫͭΦ 
˹͊ ͨͦ;͊ͭͯ͟ 90-ͻ ͎͋͊͊ͭͦ ͪ͊ͤ͟͝ ͍ͫͭͯ͜ όˤ͔͙͊͟͡ ˣ͙ͪͭ͊ͤ͜ΎΣ ̅ͪ͊ͤͼ͜ΎΣ 

˹͔ͣ͜;;͙ͤ͊Σ ˢ͍ͫͭͪ͜ΎΣ ̂ͪ͊ͤ͊͟͝ύ ͨͦ;͙͊͡ ͔͔͙ͨͪͦͫͣͫ͡Ό͍͙͊ͭ ͔ͣͭͯ  ͚͍͊͒͊ͤͤ͘Ύ 
͍͙ͦͫͭ͜Σ ͔͎͍͍͙ͪͦͪ͊ͤͦͯ͊ͭ͘͜ ͝͝ ͫͭͪͯͭͯͪͯ͟ ͍ ΄ͦ͟͜͡Σ ͍͙ͨ͊ͤͯ͊ͭ͡ ΄͡Ύͻ͙ ͝͝ 
ͨͦ͒͊͡Έ΄͎ͦͦ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎΦ ˹͍͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͍͙ͤ͊͋ͯ͊͡ ͍͙ͤͦͻ ͺͯͤ͟ͼ͚͜Υ 
͔ͦͤͦͣ͟͜;͙ͤͻΣ ͫͦͼ͊͜͡Έ͙ͤͻΣ ͙ͨͦͭ͜͡;͙ͤͻΣ ͯ͟͡Έ͙ͭͯͪͤͻΦ ̇͜ ͺͯͤ͟ͼ͜͝ ͔͍͙ͪ͊ͯ͊ͫ͘͜͡͡Ύ 
ͤ͊ ͔͍͙ͨͤͻ ͍ͪͤ͜ΎͻΥ ͙͍ͤ͒͒ͯ͊͜͜͡ΈͤͦͣͯΣ ͙ͤͫͭͭͯ͜ͼ͚ͤͦͣͯ͜Σ ͫͯͫͨ͜͡ΈͤͦͣͯΣ 
ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜Σ ͎ͪͦͣ͊͒ͫΈͦͣͯ͟Σ ͍ͨͦͫͭͯͨͦͦ ͍ͦͨ͊ͤͦͯΌ;͙ ͔ͦ͗ͤ͟ ͘͜ ͙ͤͻ ώрΣ руς
слϐΦ ˹͙͊ͨͪ͊͒͟͡Σ ͯ͟͡Έͭͯͪͤ͊ ͺͯͤ͟ͼ͜Ύ ͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡ ͤ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͣͯ 
͍ͪͤ͜͜ ͔͔ͨͪ͒͋͊;͊Ί ͊ͯ͟͡Έͭͯͪ͊ͼ͜Ό ό͊ͯ͘͡;͔ͤͤΎ ͔͎͚ͪͤͦ͜͜͡ ͔͙ͤͨͦ͒͋ͤ͜ͻ ͎͍ͣͣͪ͊ͤͭ͜͜͜ 
͒ͦ ͤ͜΄͍͎ͦͣͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͔͋͘ ͍͙ͭͪ͊ͭ ͍͎͙ͨͦ͊ ͒ͦ ͪ͒ͤͦ͜͝ ͍͙ͣͦύΤ ͤ͊ 
͙ͤͫͭͭͯ͜ͼ͚ͤͦͣͯ͜ ς ͔͎ͤͭͪ͊͜ͼ͜Ό ͼ͔͚ͤͤͦͫͭ͜ ͔͔ͫͪ͒ ͔ͭͤ͜;͙ͤͻ ͔ͣͤ΄͙ͤΤ ͤ͊ 
ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ ς ͍͙ͻ͍ͦ͊ͤͤΎ ͍͎͙ͨͦ͊ ͒ͦ ͙ͪͤ͘͜ͻ ͯ͟͡ΈͭͯͪΣ ͤͦͪͣ ͜ ͍͙ͨͪ͊͡ 
͍͔͙ͨͦ͒ͤ͜͟Σ ͙͚ͨͪͤΎͭͭΎ ͼ͔͚ͤͤͦͫͭ͜ ͔͔ͤ͊ͫͤͤ͡Ύ ͤ͜΄͙ͻ ͪ͊ͤ͟͝Φ ͔̇ ͍͙ͫͭͦͪͦ͡ 
͋͊͊ͤͫ͡ ͙͎ͨͪͪͦ͒ͤͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡  ͚ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͫͦͼ͊͜͡Έͤͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͯ 
ͨͪͦͼ͔ͫ͜ ͒ͦ͋ͯͭͭ͘Ύ ͔͔ͫͪ͒ͤΈͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜Φ 

˿͔͎ͭͪ͊ͭ͜;ͤͦ ͍͙͍͙͊͗ͣ͡ ͍͔ͤͫͦͣ͟ ͯ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ 
ˢ͍ͫͭͪ͜͝ ͫͭ͊ͦ͡ ͍͍͔͔͒ͤͤΎ Ί͙͙͒ͤͻ ͍͙ͣͦͤͻ ͤͦͪͣ ͯ ͔ͤͣ͜ͼΈ͍͙ͦͣͦͤ͟ͻ ͪ͊ͤ͊͟͝ͻ ό͍ 
ˢ͍ͫͭͪ͜͝Σ ˣ͔͡Έ͎͜͝Σ ˨͊ͤ͜͝Σ ˹͔ͣ͜;;͙ͤ͜Σ ˶͜ͻ͔ͭͤ΄͔͚ͭͤ͜Σ ͍͔͚̊ͼ͊ͪ͜͝ ͭ͊ ͤ͜ΦύΦ ˾͔ͺͦͪͣ͊ 
͍͙ͨͪ͊ͦͨͫͯ όwŜŎƘǘǎŎƘǊŜƛōǊŜŦƻǊƳύ ͍ ˢ͍ͫͭͪ͜͝Σ ˹͔ͣ͜;;͙ͤ͜Σ ˶͜ͻ͔ͭͤ΄͔͚ͭͤ͜Σ ͍͔͚̊ͼ͊ͪ͜͝ 
͋ͯ͊͡ ͍͍ͫͨͪͦͦͦ͊ͤ͊͟ ͔ͨͦͭͪ͋ͦΌ ͫͨͪͦ΅͔ͤͤΎ ͦͪͺ͎ͦͪ͊ͺ͜͝ ͭ͊ ͨͯͤͭͯ͊͟ͼ͜͝ ͍ ͔ͤͣ͜ͼΈ͚͟͜ 
͍ͣͦ͜Φ ̇Ύ ͔ͪͺͦͪͣ͊ ͚͒ͫͤ͘͜Ό͍͊͊ͫ͡ΎΈ ͯ  ͍͒͊ ͔͙ͭ͊ͨ ͍ ͪͤ͘͜͜ ;͍͊ͫͦ͜ ͔͙ͨͪͦ͒͜Υ 

˱Φ ̂ мффс ͪͦͼ͜ ͯ ˤ͒ͤ͜͜ ͍͋ͯ ͙͙͚ͨ͒ͨͫ͊ͤ͜ ͎͍͒ͦͦͪ͜Σ Ύ͙͚͟ ͭͯͣ͊͡;͙͍ ͍ͤͦ͜ 
͍͙ͨͪ͊͊͡ ͍͙ͨͪ͊ͦͨͫͯ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͙ͤ͊ͨͫ͊ͤͤΎ ͍ͫ͜͡ ͘ ͍͔͙ͦ͟͡͝ ͭ ͊ͣ͊ͦ͡͝ ͔͙ͭͪ͜͡Σ 
͍͙͍͗͊ͤͤΎ ͔͒ͺͫͯ͜Σ ͣͤͯ͘͜ ͍ͨͦ͒ͦΊͤͤΎ SS ͤ ŀ ǖ ͭ͊ ͤ͜ΦύΦ ˽͔ͪͦ͒͜ ͦͼͤ͜Ό͍͊ͤͤΎ 
͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͪͺ͙ͦͪͣ ͍͔͊ͪ͘΄͍͍ͯ͊ͫΎ м ͔ͫͪͨͤΎ нллр ͪͦͯ͟ ώмлϐΦ  

̒͟ ͊ͤ͊͘͘;͊Ί ́Φ ̆ ͔ͦͣͤͦ͟Σ ͔ͪͺͦͪͣ͊ ͍͙ͨͪ͊ͦͨͫͯ Rechtschreibreform 
(1996 ͪ Φύ ͍͙͙͊͊͟͟͡͡ ͔͍͔ͤ͊͒ͦͦͤͤ͘͡Ύ ͎͋͊͊ͭΈͦͻ ͙ͨͦͭ͜͡;͙ͤͻ ͒͜Ύ;͍͜Σ ˹͔ͣ͜ͼΈͦ͟͝ 
ˢ͔͊͒ͣ͟͜͝ ͍͙ͣͦ ͭ͊ ͔͙ͭͪ͊ͭͯͪ͜͡  ͚ ͙ͣͭͼ͍͜ ͔ͤͣ͜ͼΈ͍͎ͦͣͦͤͦͦ͟ ͨͪͦͫͭͦͪͯ 
ό˸Φ ʕ ͊͡Έ͔ͪ͘Σ ˸Φ ˾ ͙͔͋ ͭ͊ ͤ͜ΦύΦ ́͊͟ ͤ͊ ̅ͪ͊ͤ͟ͺͯͪͭͫΈͦͣͯ͟ ͙͍ͤ͗ͦͦͣͯ͟͟ Ύͪͣ͊ͪͯ͟ 
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͋ͯͦ͡ ͙ͨ͒ͨͫ͊ͤͦ͜ ͔͒͊ͪ͊͟͡ͼ͜Ό Frankfurter ErklŅrung ͨͪ ͦ ͙͙͔ͨͪͨͤͤͤΎ ͒͜͝ 
͔ͪͺ͙ͦͪͣ ώпΣ 149]. ˶͔͙ͭͪ͊ͭͦͪ͜ ͤ͊ͨͦ͡Ύ͎͙͊͡ ͤ͊ ͔͔͔͋ͪ͗ͤͤ͘͜ ͍͙ͨͪ͊͡ ͜ ͤͦͪͣ 
ͦͪͺ͎ͦͪ͊ͺ͜͝ ͭ͊ ͨͯͤͭͯ͊͟ͼ͜͝ ͔ͤͣ͜ͼΈͦ͟͝ ͍͙ͣͦΣ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͒͡Ύ ͔ͤ͝ ͍ ˹͔ͣ͜;;͙ͤ͜Σ 
ˢ͍ͫͭͪ͜͝Σ ͍͔͚̊ͼ͊ͪ͜͝Σ ˶͜ͻ͔ͭͤ΄͔͚ͭͤ͜Φ  

˱˱Φ ̂ нллп ͪͦͼ͜ ͍͔ͫͭͦͪͤͦ ͔͍ͣ͗͒ͪ͗͊ͤͯ͜ ˾͊͒ͯ ͘ ͙ͨͭ͊ͤΈ ͦͪͺ͎ͦͪ͊ͺ͜͝ ͍ 
͔ͤͣ͜ͼΈ͚͟͜ ͍ͣͦ͜ όder Rat fǸr deutsche Rechtschreibung die Zwischenstaatliche 
Kommission), Ύ͊͟ ͫ͊͒͊͊ͫ͟͡͡Ύ ͘ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͪ͊ͤ͟͝ ͔ͤͣ͜ͼΈ͍͎ͦͣͦͤͦͦ͟ 
͔͎ͪͦͤͯ͜Φ ˾͊͒͊ ͍ͦ͋ͦ͘ΩΎ͊͊ͫ͘͡Ύ ͍͙ͫ͒ͯ͊ͭ͜͟͡ ͊͘ ͙͍ͭͪ͊ͫͭ͜͡Ό ͭ ͊ ͨͪͦͼ͔ͫͦͣ 
͍͔͔ͯ͒ͤͤΎ ͍͎ͤͦͦͦ ͍͙ͨͪ͊ͦͨͫͯΣ ͍͙͒͊ͤͤΎͣ ͍͙͍ͫͦͤ͟͜͡  ͨ͒ͪͯ͜͜;͙͍ͤ͟͜ ͘ ͔ͤͣ͜ͼΈͦ͟͝ 
͍͙ͣͦ ώмлϐΦ ˭ нллс ͪͦͯ͟ ͍͔͒ͦͫͦͤ͊ͤ͊͟͡ ͔ͪͺͦͪͣ͊ ͍͙ͨͪ͊ͦͨͫͯ ͤ͊͋ͯ͊͡ ͚͒ͫͤͦͫͭ͜͜Φ  

¶ ͋͜ ͔͍ͤͫͦͦ͘-ͦͪ͜Ί͍͙͚ͤͭͦ͊ͤ ς ͨ ͔ͪ΄͔ ͔͒ͫΎ͙ͭͪ͜;;Ύ ··˱ ͫͭΦ 
˽͔ͪ΄͔ ͔͒ͫΎ͙ͭͪ͜;;Ύ ··˱ ͫͭΦ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͙͔ͨͦͫͤͤ͡Ύͣ ͍ ˢ͍ͫͭͪ͜͝ ͍͎͙ͯ͊ 

͒ͦ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜Φ ˽͍͒ͫͭ͊ͦ͜Ό ͒͡Ύ ͼΈ͎ͦͦ ͎ͫͯͯ͡Ί ͔͒͜ΎΣ ΅ͦ ͍ 
͔ͦͤͭͫͭ͟͟͜ ͨͦͯ͜͟͡͡Έͭͯͪͤͦͫͭ͜ ͔͔ͤ͊ͫͤͤ͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͙͔͙ͫͫͭͣ ͤ͊ͤ͘Έ 
ͨͪͦ ͫͭͦͪ͜͜Ό ͙ͪ͊ͤ͟͝  ͚͔͎ͪͦͤͯ͜ ͔͎ͦͪͣͦͦ͟ ͙͍ͤ͒͒͊͜͜ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͔͙͊͗ͭ͘͡Έ ͍͒͜ 
͍ͯͣͦ ͙ͦͭͪͣ͊ͤͤΎ ͍͙ͦͫͭ͜Σ ͍͙͊ͨͪͦͨͦͤͦ͊ͤ͘ͻ ͔͍͒ͪ͗͊ͦΌΦ ˽͎͙͔ͦ͋ͤ͊͡͡ ͍͎ͯ͊͊ 
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SUMMARY 
Denicheva O. The main stages of secondary school content reform of humanitarian 

education in Austria. 
The article deals with the reforms in the sphere of humanitarian education in Austria. 

It demonstrates the main factors of reform of humanitarian education. The formation of 
humanitarian education is influenced by human social activities, cultural and historical 
processes in modern society. The reforms in Austrian secondary humanitarian education are 
directed by the changes of the world economic system. As the result of global development of 
economic system the transformation process of secondary humanitarian education is 
projected. The content of this education reflects the key points of this process.   

The article analyses the ways of reforms of humanitarian education. It highlights the 
functions of secondary education reforms and defines the principal stages of its content reforms. 
All changes done were introduced into practice according to general theoretical and practical 
basis of educational system. The reforms have affected the competitiveness development of 
graduates in the labor market and stimulated the cooperation in the sphere of education and life.  

The implemented changes affect the financial issues and internal reorganization of 
gymnasium education system. They give the representatives of different ethnic groups an 
opportunity to receive secondary education in Austria and to choose a humanitarian education 
institution (for instance, gymnasiums, private schools, religious education establishments). The 
reforms in the system of secondary education provide autochthons and allochthons with the right 
to get secondary humanitarian education in the country they live. The transformations in the 
system of humanitarian education raise a possibility to study a school subject ζReligionη 
according to the family creed. The important contribution to the reformation process of Austrian 
humanitarian education is determined by the introduction of the language norms in German-
speaking countries (Austria, Belgium, Denmark, Germany, Liechtenstein and Switzerland). 
Spelling reform has been caused by the need to simplify spelling and punctuation in German.  

The educational reforms are directed towards the renewal of humanitarian education 
in Austria. It is seen that humanitarian education transformations are focused on 
differentiation and individualization of educational process during the study of humanitarian 
arts (modern language, literature, history etc.), implementation of competence approach, 
teaching improvement, cooperation with the local religious communities, forming bilingual 
types of education.  

Key words: humanitarian education, content of humanitarian education, 
humanitarian arts, development, educational reforms, reform processes, an opportunity, a 
vocational guidance, experience.  
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ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͍͙ͦͫͤͦͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͙ͦͫͦ͋ͫͭͫͤͦ͜ ͦͪ͜Ί͍͎ͤͭͦ͊ͤͦͦ ͭ͊ 
͔ͨͪͦ͋ͣͤͦ͡-͒͜Ύ͡Έ͎ͤͫͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΦ 

˿ͯͭͤͫͭ͜Έ ͔ͦͤͭͫͭͤͦ͟͟͝ ͔ͭͻ͎ͤͦͦ͜͡͝ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
͙͔͙ͫͫͭͣ ͺͦͪͣΣ ͔͍ͣͭͦ͒͜  ͍͊ͫͦ͋͘͜͜ ͍ͤ͊;͊ͤͤΎ ͔ͣͦ͒͡ΌΊͭΈͫΎ ͔͔͙͚ͨͪ͒ͣͭͤ ͭ͊ 
ͫͦͼ͊͜͡Έ͙͚ͤ ͣͫͭ͘͜ ͍ͦͫͦΌ͍͊ͤͦ͝ ͔ͫͭͯ͒ͤͭͦͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ώм1, 275]. 
ˤ͍͒ͨͦ͒ͤͦ͜͜Σ ͙͔ͫͫͭͣ͊ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎ ͔ͨͪͦͭͯ͟ΊͭΈͫΎ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ 
΅ͦ͋ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͔ͨͦͫ͒ͦͤ͜͡ ͔ͣͦ͒͡Ό͍͊ͤͤΎ ͼ͎ͫͤͦͦ͜͜͡ ͣͫͭͯ͘͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͺ͊ͻ͍͜ͼΎ ͘ ͦͨͦͪͦΌ ͤ͊ ͔ͨͪͦ͋ͣͤͯ͡ ͔ͭͻ͎ͤͦͦ͜͡Ό 
͍ͤ͊;͊ͤͤΎ ͚ ͙͙͚ͦͫͦ͋ͫͭͫͤ͜ ͨ͒͜ͻ͒͜ ͒ͦ ͔͍ͫͭͯ͒ͤͭ͜Φ 

ˤ͙͚͒ͦͣ͜ ͍͔ͤ͊ͯͦ͟ͼΈ ˻Φ ʕ ͔͙ͪ͋ͼΈ͙͚͟ ͍͙͒͜͡ΎΊ ͙ͭͪ ͍͋͊ͦ͘͜ ͺ͙ͦͪͣ ͒͜Ύ͡Έͤͦͫͭ͜ 
͔͍ͫͭͯ͒ͤͭ͜ ͯ ͔ͦͤͭͫͭͤͦͣͯ͟͟ ͍ͤ͊;͊ͤͤ͜Υ ͍ͤ͊;͊͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͊͊͒ͣ͟͜;͎ͤͦͦ ͙ͭͨͯΣ 
͍͊ͨͪͦ͘͟͜ͺ͔͚ͫͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͭ͊ ͍ͤ͊;͊͡Έͤͦ-ͨͪͦͺ͔͚ͫͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ̂ ͙ͪͤ͘͜ͻ 
ͺͦͪͣ͊ͻ ͍ͤ͊;͊ͤͤΎ ό͔͟͡ͼ͜ΎΣ ͔ͫͣͤ͊ͪ͜ύ ͍͔ͪͭ͊͘ΊͭΈͫΎ ͍͎ͯ͊͊ ͤ͊ ͔ͣͦ͒͡Ό͍͊ͤͤΎ 
͔ͦͤͭͫͭͯ͟͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˴͍͊ͨͪͦ͘͜ͺ͔͚ͫͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜Έ ό͍͒ͦ͜͜͡ ͎͙ͪ͜Σ 
͔ͣͦ͒͡Ό͍͊ͤͤΎύ ͊͒͊͘Ί ͼ͔͚ ͔ͦͤͭͫͭ͟͟ ͋͜͡Έ΄ ;ͭͦ͜͟Υ ͍͍͒ͭͦͪ͜ΌΊ ͍ ͙͙͊ͯ͒ͭͦͪͤͻ 
͍ͯͣͦ͊ͻ ͭ͊ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͙ͣͦ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͍ͯͣͦ ͜ 
͙͙͒ͤ͊ͣ͜͟ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͙͒ͤͦͫͤ͜ ͜ ͚͒͜ ͚͊ͤ͘Ύ͙ͭͻ ͯ ͤΈͦͣͯ 
͡Ό͔͚͒Φ ˹͍͊;͊͡Έͤͦ-ͨͪͦͺ͔͚ͫͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͚ͤ͊͋͜͡Έ΄ Ύ͍͙͙ͫͪ͊ͣ͟ ͺ͙ͦͪͣ͊ͣ Ύͦ͟͝ 
Ί ͍͙͙ͪͦ͋ͤ;͊ ͙ͨͪ͊ͭ͊͟͟  ͚ ͍ͤ͊;͊͡Έͤͦ-͙͒ͦͫ͒ͤ͜͡ͼΈ͊͟ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜Σ 
͙ͨͪͨͯͫ͊͟Ί ͔͎ͤͭͪ͊͜ͼ͜Ό ͍ͤ͊;͊͡Έͤͦ͝ ͭ ͊ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ̂ͫ ͜ ͤ͜΄͜ ͺ͙ͦͪͣ 
͍ͤ͊;͊ͤͤΎ ς ͊͋ͦͪ͊ͭͦͪͤͦ͡-͙ͨͪ͊ͭ͟;ͤ͜ ͊ͤ͘ΎͭͭΎΣ ͣͭ͊͜͜ͼ͚͔ͤ͜ ͔ͣͦ͒͡Ό͍͊ͤͤΎΣ ͪͦ͋ͪ͘͜ 
͔͙ͦͤͪͭͤ͟͟ͻ ͙ͫͭͯ͊ͼ͚͜Σ ͎͍ͪͦͪͯ͊ͤͤ͘͜Ύ ͔͚ͪͦ͡Σ ͔ͫͨͼ͙ͯͪͫ͟ ͭ͊ ͔ͫͨͼ͔͙ͫͣͤ͊ͪ͜ ς 
͍͙ͫͭͯͨ͊ΌͭΈ Ύ͟ ͔͔ͨͪͻ͒ͤ͜͜ ͍͒͜ ͦ͒ͤ͜Ί͝ ͍͋͊ͦͦ͘͝ ͺ͙ͦͪͣ ͒ͦ ͤ͜΄ͦ͝Φ  

˾͔ͺ͔͙͍͙͚ͫͤ͟͡ ͔͙͎ͣͤͭͦͪͤ ς ͨͪͦͼ͔ͫ ͎͒͊ͦ͜͜͡;ͤͦ͝ ͍͊͘Ίͣͦ͒͜͝ ͣ͗͜ 
͔ͣͤͭͦͪͦͣΣ ͙͔͒ͪͭͦͪͦͣ͟ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͊͋ͦ ͍͙ͯͫͭ͊ͤͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͔ͫͭͯ͒ͤͭͦͣ ͭ͊ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙ͣ͟ ͯͪ͊ͭͦͪͦͣ͟Σ ͨ͒͜ ;͊ͫ Ύ͎ͦͦ͟ ͔ͫͭͯ͒ͤͭ ͊͘ 
͙ͨ͒ͭͪͣͦ͜͟Ό ͍͒ͦͫ͒͜;͔͙ͤͻ ͍͙͍ͤ͊ͫͭ͊ͤ͟͜ ;͙ͯͭΈͫΎ ͯͻ͍͊͡Ό͍͙͊ͭ ͚ͫ͊ͣͦͫͭͤ͜͜ ͪ͜΄͔ͤͤΎ 
 ͔͙ͯͨͪͦ͋ͣͤ͡ͻ ͙ͫͭͯ͊ͼ͜Ύͻ ͔ͪ͊͡Έͤͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˨͊ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡Ύ Ί 
͙͍ͭͨͦͦΌ ͒͡Ύ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ˿̊ˢ ͭ ͊Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͙͔ͫͤͭ͘ ͙ͦͫͦ͋ͫ-
ͭͫͤͦ͜ ͦͪ͜Ί͍ͤͭͦ͊ͤͦ͝Σ ͎͍͒͊ͦͦͦ͜͡͝ ͭ͊ ͔ͪͺ͔͙͍ͫͤͦ͟͡-͍ͭͦͪ;ͦ͝ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎΦ 

˻͙ͫͦ͋ͫͭͫͤͦ͜ ͦͪ͜Ί͍ͤͭͦ͊ͤ͊ ͔ͭͻ͎ͤͦͦ͜͡Ύ ͔͔ͨͪ͒͋͊;͊Ί ͙ͪͦͪͭͭ͘͟Ύ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͝ͻ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦΣ 
͔ͣͦͼ͚͎ͤͦͦ͜ ͍͙ͪͦͭͯ͘͟Σ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͫͻ͙͡Έ͔͚ͤͦͫͭ  ͜ ͎͔ͨͪ͊ͤͤΈΣ ͼ͎ͤͤͫͤͦͦ͜͜ 
͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͺ͊ͻ͍ͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˨͎͍͔͊ͦͦ͜͡ ͍ͤ͊;͊ͤͤΎ ͙ͨͪͨͯͫ͊͟Ί ͫͨ͜͡Έ͙͚ͤ ͨͦ΄ͯ͟ ͤ͊ͤ͘Έ ͍͙͊͒͊͟͡;͊ ͭ͊ 
͔ͫͭͯ͒ͤͭ͊ ͊͋ͦ ͎͙ͪͯͨ ͔͍ͫͭͯ͒ͤͭ͜Φ ˤͦͤͦ ͦ͋ΩΊ͒ͤͯΊ ͔ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎ  ͚ ͺͦͪͣͯ 
͍ͫͨͯ͊ͤͤ͜͟͡ΎΦ ́͊͊͟ ͔ͭͻ͎ͤͦͦ͜͡Ύ ͔ͺ͔͙͍ͭͤ͊͟ ͙͡΄͔ ͍ ͭͦͣͯ ͍͙ͨ͊͒ͯ͟Σ Ύ͟΅ͦ ͎͒͊ͦ͜͡ 
͍͔͔͒ͭΈͫΎ ͤ͊ ͍͙ͪͤ͜ͻΣ ͔͙ͫͭͯ͒ͤͭ ͔ͤ ͭ͜͡Έ͙͟ ͍͒ͫͭͦ͜ΌΌͭΈ ͍ͫͦΌ ͒ͯͣͯ͟Σ ͔͊͡ ͚ ͘ 
͔ͤ͊͗ͤͦ͡Ό ͍͎ͨͦ͊ͦΌ ͍ͫͭ͊͡ΎͭΈͫΎ ͒ͦ ͎ͨͦ͡Ύ͒ͯ ͔͍ͦͨͦͤͤͭ͜Φ 
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˾͔ͺ͔͙͍ͫͤͦ͟͡-͍ͭͦͪ;͔ ͍ͤ͊;͊ͤͤΎ ͫͨͪΎ͍͔ͣͦ͊ͤ ͤ͊ ͫ͊ͣͦͨͤ͊ͤͤ͘͜Ύ ͭ ͊
͍ͭͦͪ;ͯ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜Ό ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͺ͊ͻ͍͜ͼΎΣ ΅ͦ ͔͔͒ͭͪͣͤͯ͜Ί ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ 
͍ͤ͊;͊ͤͤΎ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͍͙ͤ͊;ͦ͟ ͫ͊ͣͦͦͤͭͪͦ͟͡ΌΣ ͫ͊ͣͦͦͼͤ͜Ό͍͊ͤͤΎ 
ͭ͊ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͜͝Φ ̒͟ ͨͦ͊͊ͦ͘͟͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͒͊ͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͙͍͊ͭͤͦ͟ 
͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͍͙΄͊ͻ ˿̊ˢΦ 

˽͙ͪ ͙͍͊ͭͤͦͣͯ͟ ͍ͤ͊;͊ͤͤ͜Σ ͊͘ ͍͙ͤ͊͘;͔ͤͤΎͣ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͔͎͎͍ͨ͒͊ͦ͜ 
˿Φ x ͍͔ͦͤ͊͡ ͭ͊ ˨͗Φ ˩ ͚ͫͦͤ͊ ό/Φ Bonwell, J. 9ƛǎƻƴύΣ ͔͙ͫͭͯ͒ͤͭ ͒͜ΌͭΈ ͜ 
͍ͦ͋ͣͪͦͯ͜͟ΌͭΈ ͍ͫͦΌ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ͔̇ ͨͪͦͼ͔ͫ ͊ͯ͘͡;͔ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͒ͦ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͍͙͎ͣ͊͊Ί ͍͒͜ ͙ͤͻ ͝͝ ͙͔ͦͫͣͫͤͤ͡ΎΣ ͔͎ͪͯ͡Ύ͎ͪͤͦͦ ͦͼͤ͜Ό͍͊ͤͤΎ 
͍͎ͫͦͦ ͍ͪͤ͜Ύ ͪͦͯͣͤͤ͘͜ΎΣ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͦͤ͟ͼ͔ͨͼ͚͜  ͍ͪͦ͘͜ΩΎ͍ͯ͊ͤͤ͘Ύ ͔ͨͪͦ͋ͣ͡Φ 
ˢ͙͍͔ͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͔ͣͦ͗ ͙͙ͣͫͭͭ͜ ;͙ͭ͊ͤͤΎΣ ͙ͨͫΈͣͦΣ ͙͒ͫͯͫ͟͜͝ ͭͦ΅ͦΦ ˹͍͊;͊͡Έͤ͊ 
͒͜Ύ͡Έͤͫͭ͜Έ ͨͦ͡Ύ͎͊Ί ͍ ͪͦͯͣͤͤ͘͜͜ ͚ ͙͍͊ͭͤͦͣͯ͟ ͍͔ͯͫ͒ͦͣͤͤ͜͜͡ ͤ͊͘;͔ͤͤΎ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˾ͦ͡Έ ͍͙͊͒͊͟͡;͊ ͨͦ͡Ύ͎͊Ί  ͍ ͔͎ͨͦ͡΄͔ͤͤ͜ ͭ͊ 
ͫͨͪΎ͍ͣͯ͊ͤͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Φ ˢ͙͍͔ͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͙ͨͪͨͯͫ͊͟Ί 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͙ͨͪͦ͋ͣͤ͡ͻ ͙ͫͭͯ͊ͼ͚͜Σ ͎͊ͤ͊ͦ͜͡;͙ͤͻ ͔ͪ͊͡Έ͙ͤͣ ͨͪͦͺ͔͚͙ͫͤͣ͜ 
͔ͨͪͦ͋ͣ͊ͣ͡Φ ˾͍͙ͦͭͦ͘͟ ͔͚͒͋ͤͦͫͭ͘͜ ͍ͪͦ͘ΩΎ͍͙ͯ͊ͭ͘ ͭ͊͟͜ ͙ͫͭͯ͊ͼ͜͝ ͙ͫͨͪΎΊ 
͔ͪ͊͡Έͤͦͣͯ ͍͙ͨ͒͜΅͔ͤͤΌ ͨͪͦͺ͔ͫͦͤ͊ͣͯ͘͜͜͡ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Φ ͍͔̂ͫ͒ͦͣͤͤ͜͡Ύ 
ͼΈ͎ͦͦ ͍͙͍ͨ͊͡Ί ͤ͊ ͍͔ͫͭ͊ͤͤ͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎΦ 

̒͟ ͍ͫ͒͜;͙ͭΈ ͙ͨͪ͊ͭ͊͟͟Σ ͍͙ͪͦͭͦ͘͟ ͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͚ͣ͊͋ͯͭͤ͜ͻ 
ͺ͊ͻ͍͜ͼ͍͜ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍ͭͤͦ͟ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ  ͯ ͨͪͦͼ͔ͫ͜ ͔͎ͨͪͦ͋ͣͤͦͦ͡ 
͍ͤ͊;͊ͤͤΎΦ ́ͦͣͯ ͙ͣ ͎ͪͦ͘͡Ύ͙ͤͯ͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͍ͯͫͭ͊ͤͦΣ Ύ͟͜ ͔ͪͯ͟ΌͭΈ ͍ͦͫͭͦ͜Ό ͯ 
˿̊ˢΣ ͒ͦ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎΦ ˨͡Ύ ͙ͨͪ͊͒ͯ͟͡ ͍͘͜Έ͔ͣͣͦ ͦͺ͜ͼ͚͙͚ͤ͜ 
͔͒ͦͯͣͤͭ͟ ΄ͭ͊ͭͯ ˱ͤ͒͊ͤ͊͜ ζProfessional standards for the accreditation of 
schools, colleges, and departments of educationη όζ˽ͪͦͺ͔͚ͫͤ͜͜ ͙ͫͭ͊ͤ͒͊ͪͭ 
͔͙͊ͪ͒ͭ͊͟ͼ͜͝ ΄͟͜͡Σ ͔͍ͦ͒͗͟͜͡ ͭ͊ ͍͍͒͒͜͜͜͡ ͍͙ͦͫͭ͜ηύ ͍͒͜ мффф ͪͦͯ͟Σ ͫͻ͍͔͙͚͊ͤ͡ 
ˢ͔͙ͣͪ͊ͤͫ͟Έͦ͟Ό ˾͊͒ͦΌ ͘ ˹͍͊;͊ͤͤΎ ˱͔͙ͤͦͣͤͣ͘ ˸͍ͦ͊ͣ ό!ƳŜǊƛŎŀƴ /ƻǳƴŎƛƭ ŦƻǊ 
¢ŜŀŎƘƛƴƎ CƻǊŜƎƴ [ŀƴƎǳŀƎŜύΣ ΅ͦ ͙ͣͫͭͭ͜Έ ͙ͫͨͫͦ͟ ͍͙͎ͣͦ ͒ͦ ͍͙͊͒͊͟͡;͍͜ 
͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΣ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ΄ͭ͊ͭͯ ώр1]. 

˻͒ͤ͜ΊΌ ͘ ͼ͔ͤͭͪ͊͡Έ͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͯ ͒͊ͤͦͣͯ ͔͊ͫͨͭ͟͜ Ί ͦͼͤ͜Ό͍͊ͤͤΎ 
͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͔ͫͭͯ͒ͤͭ͊Σ Ύ͔͟ ͺͦͪͣͯΊͭΈͫΎ  ͚͍͙͍ͪͦ͊͘ΊͭΈͫΎ  ͯͨͪͦͼ͔ͫ͜ 
͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎΦ ˽͔ͪͦͭ ͍͊ͪͭͦ ͨ͊ͣΩΎ͙ͭ͊ͭΣ ΅ͦ ͙͎ͦͪͤ͊͜͡Έͤͫͭ͜Έ ͔ͤ Ί 
ͫ͊ͣͦͼ͜͡͡Ό ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍ͤ͊;͊ͤͤΎΦ ˤ͙͍͊͗͜͡΄͔ ͍ͤ͊;͙͙ͭ ͔͍ͫͭͯ͒ͤͭ͜ ͔ͺ͔͙͍ͭͤͦ͟ ͚ 
͚ͫ͊ͣͦͫͭͤͦ͜ ͍ͪͦ͘ΩΎ͍͙ͯ͊ͭ͘ ͪͤ͘͜͜ ͔͙ͨͪͦ͋ͣ͡ ͭ ͍͊ ͙͍ͫͦ͡͡Ό͍͙͊ͭ ΅͙ͪ͜ ͔ͫͯ͒͗ͤͤΎΦ 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͙͚͟ ͍͙͊͒͊͟͡;Σ ͒ͦͭͦͪ͟ ͺͦͫͦ͜͡ͺ͜͝ ˩ͤͤ ˿ͭ͊͡ͻ͔͚ͣ-˿ͣͭ͜ ό5ǊΦ Ann 
Stalheim-{ƳƛǘƘύ ͍͊ͯ͘͟ΊΣ ΅ͦ ͍͔͔ͯͫ͒ͦͣͤ͜͡ ͍ͤ͊;͊ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
͍͙ͨͦ͋ͯ͒ͦ ͎͚͊ͤ͊ͦ͜͡Σ ͍͙͍ͫͯ͊ͤͤΎ ͚ ͎ͪͦ͘͡Ύ͒ͯ ͎͔ͨͦͭ͘͜ ώ7ϐΦ ˽ͪͦͺ͔ͫͦͪ ˴͔ͤ ˣ͔͚ͤΣ 
͍͙͚͒ͦͣ͜ ͫͯ;͙͚͊ͫͤ ͙͒ͦͫ͒ͤ͜͟͡ ͔͎͎͙ͨ͒͊ͦ͜͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͍ ˿̊ˢΣ ͔ͨ͒ͪͫ͜͟͡ΌΊΣ ΅ͦ 
͍͙͍͊͗ͦ͡ ͔ͤ ͍͙͊͋ͯ͊ͭ͘ ͨͪͦ ͔ͭΣ ΅ͦ ͙͙ͪͭ͟;͔ͤ ͙͔ͣͫͤͤ͡Ύ ς ͼ͔ ͨͪͦͼ͔ͫΣ ͊ ͔ͤ ͨͪͦ͒ͯͭ͟ 
[3ϐΦ ˻͔ͭ͗Σ ͒ͦ ͍͊͒͊ͤ͘Έ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͔ͤ ͍ͻ͙ͦ͒ͭΈ ͍͔ͫͭͦͪͤͤΎ Ύ͎ͦͦͫ͟Έ 
ͨͪͦ͒ͯͭͯ͟ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͔ͣͦ͗ ͙͋ͯͭ ͦͼ͔͙͚ͤͤ͜ ͙͙͍ͨͦͭͤͦ͘ ͊͋ͦ 
͔͎͙͍ͤ͊ͭͤͦΦ ˤ͙͊͒͊͟͡; ͦͼͤ͜ΌΊ ͙͡΄͔ ͫ͊ͣͯ ͒͜Ύ͡Έͤͫͭ͜Έ ΅ͦ͒ͦ ͍͔ͫͭͦͪͤͤΎ ͨͪͦ͒ͯͭͯ͟Σ 
΅ͦ ͔ͣͦ͗ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͊͋ͦ ͔ͤ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͙͔ͪͭͪ͟͜Ύͣ ͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΦ 
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˽͍͍ͪͦ͊ͤ͊ͯ͊͘͜͡΄͙ ͨͪ͊ͼ͜ ͙ͭ͊͟ͻ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͍͍͊ͭͦͪ͜Σ Ύ͟ ˨͗Φ ˴ͦͻ͔ͤ 
(J. CoheƴύΣ ˨Φ ˴ͤͫ͜͜ ό5Φ YƛƴǎŜȅύΣ ́Φ ˴ͯͨ͜Ί͊͟ ό́Φ YǳǇƛŜͫύΣ ͙ͣ ͘ΩΎ͍͙ͫͯ͊͡Σ ΅ͦ ͯ ˤ˹˭ 
˿̊ˢ ͨͦͤ͊͒ ͙ͭͪ͒ͼΎͭΈ ͍ͪͦ͟͜ ͫͤͯ͜Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ζ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͍ͤ͊;͊ͤͤΎη 
όǎŜǊǾƛŎŜ ƭŜŀǊƴƛƴƎύΣ Ύ͔͟ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͨͦΊ͒ͤ͊ͤͤΎ ͍ͤ͊;͊ͤͤΎ ͯ ˤ˹˭ ͘ 
͍͒ͦ͋ͪͦ͜͡ΈͤͦΌ ͔͋ͦ͘͟΄͍ͭͦͤͦΌ ͪͦ͋ͦͭͦΌ ͍ ͍ͯͫͭ͊ͤͦ͊ͻ ͜ ͤ͊ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻΣ 
ͦͭͪ͟͜ ͣ͊ΌͭΈ ͍͒ͤͦ͜΄͔ͤͤΎ ͒ͦ ͙͒ͫͼ͙ͨͤ͜͡Σ ΅ͦ ͍͙͍;͊ΌͭΈͫΎ ͯ ˤ˹˭Φ  

˻͙͒ͤͣ ͘ ͍ͫͨͦͫͦ͋͜͜ ͙͍͎͊ͭͤͦͦ͟ ͊ͯ͘͡;͔ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ 
Ί ͫͭ ͙ͣͯ͡Ό͍͊ͤͤΎ ͙͙ͪͭ͟;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ ͤ͊Ύ͍͙ͤͻ ͭ  ͊ͦ ͔͍͙͒ͪ͗ͯ͊ͤͻ ͤ͊ͤ͘Έ. 

˴͙͙ͪͭ;͔ͤ ͙͔ͣͫͤͤ͡Ύ ͙ͫͭͣͯ͡ΌΊ ͒͊ͭͤͫͭ͘͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͦͼͤ͜Ό͍͙͊ͭ ͚ 
͔͔͍͙ͤͭͪͨͪͭͯ͊ͭ͜ ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͍͙͍͙ͫͯ͊ͭ ͙ͨͪͨͯ΅͔ͤͤΎ ͚ ͙͙ͪͦ͋ͭ ͍͙͍͙ͫͤͦ͟Σ 
͍͙ͻͦ͒Ύ;͙ ͘ ͤ͊Ύ͍͙ͤͻ ͙͒͊ͤͻΦ ˤͦͤͦ ͙ͣͫͭͭ͜Έ ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘ ͜ ͦͼͤ͜Ό͍͊ͤͤΎΣ ΅ͦ 
͔͔ͨͪ͒͋͊;͊Ί ͤ͊ͤͤ͘ΎΣ ͪͦͯͣͤͤ͘͜Ύ ͚ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͭ͊ Ί ͔ͤͦ͋ͻ͒ͤͦ͜Ό 
͔͔͍ͨͪ͒ͯͣͦͦΌ ͒͡Ύ ͔͔ͨͪͻͦ͒ͯ ͤ͊ Ύͫͤͦ͟͜ ͍͙΅͙͚ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͙͔ͣͫͤͤ͡ΎΦ 

˻͔ͭ͗Σ ΅ͦ͋ ͪ͊ͼͦͤ͊͜͡Έͤͦ ͙͚͙ͨͪͣ͊ͭ ͪ͜΄͔ͤͤΎ ͔ͫͭͯ͒ͤͭ͊ͣ ͨͦͭͪ͋ͤͦ͜ 
͙ͪͦͯͣͭ͘͜ ͫͯͭͤͫͭ͜Έ ͙͔͙ͨͪͦͭ͗ͤ͡ͻ ͎ͨͦ͡Ύ͍͒͜ ͍͒ͦͫ͒͗ͯ͊ͤͦ͜͡͝ ͔͙ͨͪͦ͋ͣ͡Φ ˨͡Ύ 
͎ͭͦͦ, ΅ͦ͋ ͙͚ͨͪͤΎ͙ͭ ͋ͯ͒Έ-Ύ͔͟ ͪ͜΄͔ͤͤΎΣ ͔ͫͭͯ͒ͤͭ͊ͣ ͔ͤͦ͋ͻ͒ͤͦ͜ ͔͋ͯ͒ 
͙͔͍͙ͫͤͭͯ͊ͭ͘ ͚ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͙͒ͦ͊͘͟Σ ͍ͨͪͦͨͦͤͦ͊ͤ͜ ͙͙ͪͤͣ͘͜ ͔͔͙͒͗ͪ͊ͣ͡Φ 
˭͍͊͒͊ͤͤΎͣ ͔ͺ͔͙͍ͭͤͦ͟͝ ͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔ͭͻ͎ͤͦͦ͜͡͝ Ί ͍͔ͫͭͦͪͤͤΎ 
͎͙͙͋ͦ͟͡ͻ ͤ͊ͤ͘Έ ͜ ͪͦͯͣͤͤ͘͜Ύ ͎͔͊ͪͯͣͤͭ͊ͼ͜͝ ͍͒ͦͫ͒͗ͯ͊ͤͦ͜͡͝ ͔͙ͨͪͦ͋ͣ͡Φ 

̒͟ ͍ͫ͒͜;͙ͭΈ ͍͙͍;͔ͤͤΎ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͍ ͍ͯͣͦ͊ͻ 
͙͍ͪͤͦͦ͟͝ ͔͙ͦͤͦͣ͟͜͟ ͍ ̂ͪ͊ͤ͟͜͝ ͭ͊͟Σ Ύ͟ ͜ ͍ ˿̊ˢΣ ͍͒ͦͦ͜͡ ΄͙͎ͪͦͦͦ͟ 
͍ͪͦͨͦͫ͘Ό͔͒͗ͤͤΎ ͍ͤ͊͋ͯ͊Ί ͔ͨͪͦ͋ͣ͊͡ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΦ 

̂ ͔͙ͪ͗ͣ͜ ͙͍͍͎ͤ͒͒ͯ͊ͦ͊ͤͦͦ͘͜͜͜͡ ͍ͤ͊;͊ͤͤΎ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎ 
͘ ͯͫ͜ͻ ͙ͨͭ͊ͤΈΣ ΅ͦ ͍͙͎ͣ͊͊ΌͭΈ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͭ͊ ͊͒͊ͨͭ͊ͼ͜͝ ͊͘ 
͔͔ͫͭͯͨͤͣ ͫ͊͒ͤͦͫͭ͟͜͡Τ ͔͍͙ͪͤ͟͜ͼ͍ͭͦ ͔ͨͪͦͭͤͦ͟-͍ͭͦͪ;ͦΌ ͒͜Ύ͡Έͤͫͭ͜Ό ͔͍ͫͭͯ͒ͤͭ͜Τ 
͊ͤ͊͘͜͡ ͙ͨͫΈ͍͙ͣͦͻ ͪͦ͋ͭ͜ ͭͦ΅Φͦ ̒ͫͭ͟͜Έ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͔͙ͣͭͦ͒;ͤͦ͝ ͭ͊ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͘ ͋ͦͯ͟ ͔͎͎ͨ͒͊ͦ͊-͔͔ͫͨͪͭ͊͟ ͎͋͊͊ͭͦ ͍ ;ͦͣͯ ͍͙ͤ͊͘;͊Ί 
͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭ ͔͍ͫͭͯ͒ͤͭ͜ ς ͚͍͙͍ͤ͊͊͗͜͡΄ͦ͝ ͺ͙ͦͪͣ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͔͍ͫͭͯ͒ͤͭ͜ ς ͣ ͚͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Φ 

˱͙͍͍͔ͤ͒͒ͯ͊ͦ͊ͤ͘͜͜͡ ͍ͤ͊;͊ͤͤΎ ͍͙͍ͪͦ͊͘Ί ͍͙ͤ͊;͙͟ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙͊ͤ͊ͭ͜͡;ͤͦ͝ 
͙ͪͦ͋ͦͭΣ ͔͎͙͍ͣͭ͊ͦͤͭͤ͟͜͜ ͍ͣͤͤ͜ΎΤ ͦ͒ͤ͊͟Σ ͍ͦͤͦ ͔ͤ ͙ͫͨͪΎΊ ͔ͤ͊͗ͤͦ͡Ό ͣͪͦ͜Ό 
͍ͪͦ͘ΩΎ͊ͤͤ͘Ό ͎ͦ͒ͤͦͦ ͘ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͍͊͒͊ͤ͘Έ ͎͍͙ͨ͒ͦͭͦ͜͟ ς ͍͙ͪͦͭͯ͘͟  ͍
͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͍͙ͤ͊;ͦ͟ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͍ ͔͙͍ͦͭ͟͟͜͡Σ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ 
͙ͣ͗ͦͫͦ͋ͫͭͫͤͦ͜͜͝ ͍͊͘Ίͣͦ͒͜͝Σ ͒͊ͭͤͦͫͭ͘͜ ͭ͊ ͎͍ͦͭͦͤͦͫͭ͜ ͙͋ͪ͊ͭ ͤ͊ ͔͔ͫ͋ 
͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͯͻ͍͔͊ͤ͜͡ ͪ͜΄͔ͤͤΎ ͭ͊ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͊͘ ͝ͻͤΌ ͔ͪ͊͊͘͜͡ͼ͜Ό ͔͔ͨͪ͒ 
ͫͦ͋ͦΌ ͚ ͔͙͍ͦͭͦͣ͟͟͡Φ ˭ ͼ͜ΊΌ ͔ͣͭͦΌ ͯ ΄ͦ͊͟͡ͻ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͙͍͊ͭͤͦ͟ 
͍͊ͫͭͦͫͦͯ͘ΊͭΈͫΎ ͎͍ͪͯͨͦ͊ ͪͦ͋ͦͭ͊Σ Ύ͍ͫͪ͊ͦ͟ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣ 
͔͙͍͎ͦͦͨͪ͊ͭͤͦͦ͟ ͭ  ͎͊ ͍͎ͪͯͨͦͦͦ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼΈ͎ͦͦ͟ ͍ͤ͊;͊ͤͤΎ. 

˴͔͙͍͔ͦͦͨͪ͊ͭͤ ͍ͤ͊;͊ͤͤΎ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ 
͔ͫͨͼ͍͚͊ͦ͊ͤ͘͜͜͜͡ ͔ͭͪ͊ͭͯͪ͜͜͡ Ύ͟ ζ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͔͎ͫͭͪ͊ͭ͜ΎΣ ͯ ͻͦ͒͜ ͔ͪ͊͊͘͜͡ͼ͜͝ Ύͦ͟͝ 
͔͙ͫͭͯ͒ͤͭ ͍ ͫ͊͒͟͜͡ ͙ͣ͊͡ͻ ͎ͪͯͨ ͫͨ͜͡Έͤͦ ͨͪ͊ͼΌΌͭΈ ͤ͊͒ ͒ͦͫΎ͎͔ͤͤͤΎͣ ͎͊͊͘͡Έͤͦ͝ 
͔͙ͣͭηΦ ˽͙ͪ ͼΈͦͣͯ ͔ͣͭ͊ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ;ͭͦ͜͟ ͫͺͦͪͣͯ͡Έ͍ͦ͊ͤ͊Σ ͍͊͒͊ͤͤ͘Ύ 
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͍͙ͨͦͤͤ͜ ͙͙ͤͦͫͭ ͍͙͚ͫͭͪͯͭͯͪͦ͊ͤ͟ ͻ͔͊ͪ͊ͭͪ͟Σ ͊ ͎ͪͯͨ͊ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͒ͦͫͭ͊ͭͤΈͦ 
ͣ͊ͦ͡Ό ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͙͚ͦ͗ͤ͟ ͘ ͙ͨ͊ͪͭͼ͍ͨ͊ͤͭ͜͜ ͍ͣ͊ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͘Ύ͙ͭ 
͍ͨͦͤͦͼͤͤͯ͜ ͯ;͊ͫͭΈ ͯ ͪͦ͋ͦͭ͜ ͎͙ͪͯͨΦ 

̂ ͪͯͫ͜͡ ͔͙͍͎ͦͦͨͪ͊ͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͚͔͒ ͔ͭͻ͎ͤͦͦ͜͡Ύ ͍͊͘Ί͍͙ͣͦͦͫͭ͜ (peer 
ǘŜŀŎƘƛƴƎύΣ ΅ͦ ͙͚ͨͪͣ͊Ί ͺͦͪͣͯ ͍͊͘Ίͣͦͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎ (peer coaching, peer 
ǘǳǘƻǊƛƴƎΣ ǇŜŜǊ ŎƻǳƴǎŜƭƛƴƎύ ͜ ΄͙ͪͦͦ͟ ͍͊ͫͭͦͫͦͯ͘ΊͭΈͫΎ ͫΈ͎ͦͦ͒ͤ͜ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ 
͍͙΅͚͜ ΄ͦ͟͜͡Φ ͔́ͻ͎ͤͦͦ͜͡Ύ ͍͊͘Ί͍͙ͣͦͦͫͭ͜ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͔ͨͦͦ͗ͤͤ͜͡ ͨͪͦ ͔ͭΣ ΅ͦ 
͡Ό͙͒ͤ͊ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍ͭͤͦ͟ ͨͤ͊͘͜Ί ͭ͊ ͪͦͯͣ͘͜Ί ͚ͭͦ ͔ͣ͊ͭͪ͊͜͡Σ Ύͦͣͯ͟ ͍ͦͤ͊ 
͎ͤ͊ͣ͊͊ΊͭΈͫΎ ͍ͤ͊;͙͙ͭ ͤ͜΄͙ͻΦ  

˹͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ Ί ͙͙ͦ͒ͤͣ ͘ 
͍͙ͨͪͦ͒ͤ͜ͻ ͯ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ˿̊ˢΦ ͔̇ ͨͦΎͫͤΌΊͭΈͫΎ ͚͙͙ͫͭͣ͜͟ 
͔͙͒ͣͦͪ͊ͭ͟;͙͙ͤͣ ͙ͭͪ͊͒ͼ͜Ύ͙ͣΣ ͍͎ͨͦ͊ͦΌ ͒ͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͙͔ͨͪͦͪͭͭͦͣ͜ 
͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έͦͣͯ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ 
ˢ͔͙ͣͪ͊ͤͫ͟Έ͙͙ͣ͟ ͔͎͎͙ͨ͒͊ͦ͊ͣ ό˩Φ ˽͔͚͊ͫ͊ͪͦ͟͡͡ ό˩Φ tŀǎŎŀǊŜƭƭŀύΣ ˩Φ ˿ ͔͚ͣͦͪͦͣ 
ό˩Φ {ŜȅƳƻǊŜύΣ ˣΦ ˥ͪͦͫͫ όˤΦ DǊƻǎǎύ ͭ͊ ͤ͜Φύ ͔ͨ͒ͪͫ͜͟͡ΌΊͭΈͫΎΣ ΅ͦ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ 
͍͙΅͚͜ ΄ͦ͟͜͡ ͔ͤ ͫͻ͍͊͡ΌΊͭΈͫΎ ͎ͣ͊͊͘͡Έͤͫͭ͜Έ ͣ͗͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ ώ8ϐΣ ;͙ͣ ͜ 
ͨͦΎͫͤΌΊͭΈͫΎ ͍͙ͫͦ͊͟ ;͊ͫͭͦͭ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎ ͍ 
͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͜ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ˤ˹˭Σ ͦͫ͟͜͡Έ͙͟ ͔͙ͫͭͯ͒ͤͭ ͍ ˿̊ˢ ͫͻ͙͡Έͤ͜ ͒ͦ 
͎ͣ͊͊ͤͤ͘ΎΣ ΅ͦ ͔ͤ ͍͍͊͗͊ΊͭΈͫΎ ͙͚ͨͪͤΎ͙ͭͤͣ ͒͡Ύ ͎͙ͯͣ͊ͤͫͭ͜;͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ 
˿̊ˢΦ ˹͍͊;͊ͤͤΎ ͍ ͔͙͍ͦͭ͟͟͜͡ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ΅ͦͫΈ ͋͜͡Έ΄͔Σ ͤ͗͜ ͨͪͦͫͭͦ ͍ͤ͊;͊ͤͤΎ 
͍ ͎ͪͯͨ͊ͻΦ ́͊͟ ˨Φ ˨ ͗ͦͤͫͦͤΣ ˾Φ ˨͗ͦͤͫͦͤΣ ˴Φ ˿ͣͭ͜ ό5Φ WƻƘƴǎƻƴΣ wΦ WƻƘƴǎƻƴΣ 
K. {ƳƛǘƘύ ͍͊ͯ͊͗ͯ͘ΌͭΈΣ ΅ͦ ͍ͤ͊;͊ͤͤΎ ͍ ͔͙͍ͦͭ͟͟͜͡ ͙ͨͪͨͯͫ͊͟Ί ͭ͊͟͜ ͨΩΎͭΈ 
͔͍ͦͣͨͦͤͤͭ͟͜Υ ͙͙͍ͨͦͭͤͯ͘ ͍͊͘Ί͔ͣͦ͊͗ͤͫͭ͘͜͡ΈΤ ͙ͫͭͣͯ͡Ό͍͊͡Έͤͯ ͍͊͘Ίͣͦ͒͜ΌΤ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤͯ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜ΈΤ ͫͦͼ͊͜͡Έͤ͜ ͍͙ͤ͊;͙͟Τ ͎͍͙͚ͪͯͨͦ ͨͪͦͼ͔ͫΦ 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͊͟ ˢͫͦͼ͊͜ͼ͜Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ όζ!ƳŜǊƛŎŀƴ !ǎǎƻŎƛŀǘƛƻƴ ŦƻǊ IƛƎƘŜǊ 
9ŘǳŎŀǘƛƻƴηύ ͍͙ͤ͊͘;͊Ί ͯͫͨ͜΄͔ͤ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͦ͟ ͔͙͍͙ͭͤ͟͡ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ 
͍ͤ͊;͊ͤͤΎ ͍͙͊͒͊͟͡;͔ͣ ͯ ˤ˹˭ ͊͘ ͙͙ͭ͊ͣ͟ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟Υ ͍͙͊͒͊͟͡; ͦ͋͒ͯͣ͊ͤͦ 
͍ͨ͒͋ͪ͊͜͜ ͍͙͒ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͍ͤ͊;͊͡Έͤ͜ ͍͊͒͊ͤͤ͘ΎΣ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ ͔ͺ͔͙͍ͭͤͦ͟ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͎͍ͪͯͨͦ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ͤ͊;͊ͤͤΎΤ ͍͙͊͒͊͟͡; ͔͔͊͋ͨ͘͘;ͯΊ ͔͍ͫͭͯ͒ͤͭ͜ 
͔ͤͦ͋ͻ͙͙͒ͤͣ͜ ;͙͙ͭͣ͜͟ ͤͫͭͪͯ͜͟ͼ͜Ύ͙ͣ ͒͡Ύ ͯͫͨ͜΄ͤͦ͝ ͙ͪͦ͋ͦͭΤ ͔͙ͫͭͯ͒ͤͭ ͍ͯͫ͒ͦͣ͜-
͡ΌΌͭΈ ͔ͣͭͯ ͎͍ͪͯͨͦͦ͝ ͙ͪͦ͋ͦͭ ͚ ͦ;͍͙͚ͯ͊ͤ͜͟ ͔ͪͯ͘͡Έͭ͊ͭ ͝ͻͤΈͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͔͊͋͘͘-
͔ͨ;ͯΊͭΈͫΎ ͔͍͙͚͊͒͊ͭͤ͟ ͪͦͨͦ͒͘͜͡ ͎͍͙ͪͯͨͦͻ ͔͚ͪͦ͡ ͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͔͙͍ͦͭ͟͟͜͡Τ 
͚ͦ͗ͤ͟͜ ͎ͪͯͨ͜ ͍͙͒͜͡ΎΊͭΈͫΎ ͔ͤͦ͋ͻ͙͚͒ͤ͜ ;͊ͫ ͒͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͪͦ͋ͦͭΤ ͍͙͊͒͊͟͡; 
͔͔͋ͪ ͙͍͊ͭͤͯ͟ ͯ;͊ͫͭΈ ͯ ͪͦ͋ͦͭ͜ ͔͙͍ͦͭͯ͟͟͡Σ ͔ͤ ͒ͦͣͤͯ͜Ό;͙ ͍ ͎͍͔ͦ͋ͦͦͪͤͤ͜. 

˻͙ͫͦ͋ͫͭ͜ ͦͤͫͯ͟͡Έͭ͊ͼ͜͝ ͘ ͍͙͊͒͊͟͡;͔ͣ ͯ ˤ˹˭ ˿̊ˢ Ί ͙ͦ͒ͤͣ ͘ ͦͺ͜ͼ͚͙ͤ͜ͻ 
͍͙͍͒͜ ͙ͪͦ͋ͦͭ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΦ ˴͙͚ͦ͗ͤ ͍͙͊͒͊͟͡; ˤ˹˭ ͍ͦ͋ͦ͘ΩΎ͙͚͊ͤ͘ 
ͦͤͫͯ͟͡Έ͍͙ͭͯ͊ͭ ͔͍ͫͭͯ͒ͤͭ͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ ͨ͒͜ ;͊ͫ ͭ͊͟ ͍͙͊ͤ͘ͻ ζͦͺ͙ͫͤ͜ͻ ͎͙ͦ͒ͤη 
όƻŦŦƛŎŜ ƘƻǳǊǎύΦ ͔̇ Ί ͍͙͍͊͗ͦ͡Ό ͍ͫ͊͒ͦͦ͟͡Ό ͍ͤ͊;͊ͤͤΎΦ 

˭ͤ͊;͙͚ͤ ͔͔ͤͭͪͫ͜ ͒͡Ύ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͙͊ͦ͟͟͡͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
ͫͯ;͙͊ͫͤͻ ͔ͭͻͤ͜;͙ͤͻ ͍͊ͫͦ͋͘͜ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎΦ 
˱ͤͺͦͪͣ͊ͼ͚ͤ͜͜ ͙͊ͫͦ͋͘ ͚ ͔ͭͻ͎ͤͦͦ͜͡͝ ͙͍͊ͭͤͦ͟ ͍ͻͦ͒ΎͭΈ ͍ ͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫΣ ͤ͊͒͊Ό;͙ 
͚ͦͣͯ ͍͎ͤͦͦͦ ͣͫͭͯ͘͜Φ ˭ ͝ͻ ͎͒ͦͨͦͣͦͦΌ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔͔ͨͪͻ͒͜ ͒ͦ ͍ͤͦͦ͝ 
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͙͙͒͒͊ͭ͟;ͤͦ͝ ͙͔͙ͫͫͭͣΣ ͯ ͼ͔ͤͭͪ͜ Ύͦ͟͝ ͔͔͍ͨͪ͋ͯ͊Ί ͔ͫͭͯ͒ͤͭ Ύ͟ ͫͯ͋ΩΊͭ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ 
ͨͪͦͼ͔ͫͯΦ ˽͔ͪͦͭΣ ͙͍ͣͦ͗ͦͫͭ͜͡ ͦͣͨ͟ΩΌ͔ͭͪ͊ ͍ ͍ͤ͊;͊ͤͤ͜ ͙ͨͦ͟ ΅ͦ ͔ͤ ͔͔͋ͣ͗ͤ͘͜Φ 
˹͍͊ͭ͜Έ ͔͙͍ͤͭͪ͊ͭͤ͜͟͜ ͔͙ͭͪͣͤ͊͜͡ ͔͔ͦ͋ͣ͗ͤ͜ ͝ͻ͙ͤͣ͜ ͎͙ͨͪͦͪ͊ͣ͊ͣΦ ˤ͙ͦͤ ͔ͤ ͣͦ͗ͯͭΈ 
͙ͨͦ͟ ΅ͦ ͍͔͙ͫͭ ͍ͨͦͤͦͼͤͤͯ͜ ͙͒ͫͯͫ͟͜ΌΦ ˹͔͔͔͔ͦ͋ͣ͗ͤ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͦͣͨ͟ΩΌ͔͍ͭͪ͜ 
͍͙͙͊͟͟͡Ί ͚ ͔͒Ύͯ͟ ͙͍͎ͭͪͦͯ ͯ ͺ͊ͻ͍͜ͼ͍͜Φ ̒͟ ͍͊ͯ͊͗ͯ͘ΌͭΈ ͔͎͎͙ͨ͒͊ͦΣ ζ͍͙͍͊͗ͦ͡ ͔ͤ 
͍͙͙͒ͦͦͭ͘͡ ͦͣͨ͟ΩΌ͔ͭͪͯ ͙͒ͯͣ͊ͭ ͊͘ ͔ͫͭͯ͒ͤͭ͊ηΦ ͍͔̂ͫ͒ͦͣͤͤ͜͡Ύ ͼΈ͎ͦͦ ͙͍͔ͨͪͦ͡ ͒ͦ 
͙ͣͤ͘͜ ͎ͨͦ͡Ύ͍͒͜ ͺ͊ͻ͍͜ͼ͍͜ ͍͒͜ ͚ͪ͊ͤ͟Έͦ͝ ͔͚ͺͦͪ͜͝ ͒ͦ ͍͔͎͊͗ͤͦͦ͘ ͚ ͎ͪͦͯͣͤͦͦ͘ 
ͦͼͤ͜Ό͍͊ͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͜ ͔ͣ͗ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͫͯ;͙͊ͫͤͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜Φ ͔̆͊ͪ͊ͭͪͤ͊͟ ΅ͦ͒ͦ ͼΈ͎ͦͦ ͙ͨͦ͘ͼ͜Ύ ͍͔͙͎ͦͦ͟͡ 
ͺ͊ͻ͍͜ͼΎ ͍ ͎͊ͯ͘͜͡ ͍ͤ͊;͊͡Έͤͦ͝ ͔͔͙ͣͪͦͭͪͦͤ͜͟͟͜͟͡Σ ͨͪͦͺ͔ͫͦͪ͊ ˴͚ͦͯͣ͋ͫ͜͡Έ͎ͦͦ͟ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ˸Φ ̂ ͚͊ͣ͊Σ Ύ͙͚͟ ͤ͊ͨͦ͡Ύ͎͊Ί ͤ͊ ͔͎ͤͭͪ͊͜ͼ͜͝ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͍͊ͫͦ͋͘͜ ͘͜ 
͙ͭͪ͊͒ͼ͚͙͙ͤͣ͜ ͍ͤ͊;͊͡Έ͙͙ͤͣ ώпϐΦ ́͊͟Σ ͒͡Ύ ͎ͭͦͦ ΅ͦ͋ ͔͔͙ͨͪ͋ͦͪͦͭ ͍͙͙ͭͪ͊ͭ 
ͤ͜ͺ͙͍͎ͦͪͣ͊ͭͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͔͟͡ͼ͜͝ Ύ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜͝ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΣ 
͍͙͊͒͊͟͡;͜ ͍͊ͫͭͦͫͦͯ͘ΌͭΈ ͪͤ͘͜͜ ͙͚͙ͨͪͦͣ ͍͙ͨ͒͜΅͔ͤͤΎ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ 
͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͔͟͡ͼ͚͎ͤͦͦ͜ ͙ͭͨͯΥ ͍͙͍ͫͯ͊ΌͭΈ ͔͙ͨͪͦ͋ͣ͡ ͭ͊ ͍ͫͭͦͪΌΌͭΈ 
͙͚͒ͫͯͫͤ͟͜͜ ͙ͫͭͯ͊ͼ͜͝  ͔͙ͭͣ͘ ͔͟͡ͼ͜͝ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͣͯ͡Έ͙͔ͭͣ͒͊͜Σ 
͔͔͔͍ͭͣ͊ͭͪ͊͜͜͡͡Τ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͺͦͪͣͯ ͔͙͍ͤͭͪ͊ͭͤͦ͜͟͝ ͔͟͡ͼ͜͝Τ ͙ͨͪͨͯͫ͊͟ΌͭΈ 
ͨͦ͒͜͡ ͎͊͊͘͡Έ͎ͤͦͦ ;͊ͫͯ ͊ͤ͘ΎͭͭΎ ͤ͊ ͔͒ͫΎͭΈ ͨΩΎͭͤ͊͒ͼΎ͙ͭͻ͍͙͙͙ͤͤ͡ͻ ͍͋ͦ͟͜͡Σ ͯ 
͔͔͍ͨͪͪ͊ͻ ͣ͗͜ Ύ͙͙ͣ͟ όнςмр ͻ͍͙͙ͤ͡ύ ͔͙ͫͭͯ͒ͤͭ ͊ͯ͘͡;͊ΌͭΈͫΎ ͒ͦ ͙͍͊ͭͤͦ͟͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͘ ͍ͦͫͦΊͤͤΎ ͎ͨͦ͒͊ͤͦͦ ͍ ͔͟͡ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ώс, 80]. 

˹͚͊͋͜͡Έ΄ ͙ͨͪͦͫͯͤͯͭͣ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ˱˴́ ͯ ͔͟͡ͼ͚͚ͤ͜͜ ͔ͣͦ͒͜͡ ͍ͤ͊;͊ͤͤΎ 
Ί Grid-͙͔ͫͫͭͣ͊ ς ͍͙ͫͦͦ͟΄͍͙͒ͫͤ͊͟͜ ͔͔ͣͪ͗͊ ͚ͤ͊͋͜͡Έ΄ ͙ͨͦͭͯ͗ͤͻ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ 
ͦͣͨ͟ΩΌ͔͍ͭͪ͜ ͘ ͙͍ͣͦ͗ͫͭ͜͡Ό ͦ͋ΩΊ͎͒ͤ͊ͤͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ͫ͜ͻ ͝ͻ ͔͍ͪͫͯͪͫ͜Σ Ύ͊͟Σ 
͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ ͜ ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ 
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SUMMARY 
Korniienko V. The Use of Innovative Technologies in the Educational Process (the US 

Experience). 
The study of various aspects of training future professionals in the United States has 

showed that the coverage of certain technologies specialists training is not sufficient to 
prepare high-quality specialist of his occupation. Therefore, the aim of our research is to 
study innovative technologies, their use in the educational process in higher educational 
institutions in the USA and the American experience in the use of Ukrainian higher education. 
To conduct our research we have used such methods as the method of scientific analysis, 
interpretation and analytical method, which have contributed to the study and analysis of 
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monographic and educational literature, a prognostic method to formulate generalizations 
and specification of research findings. 

The study has showed that the core technology which is used for the preparation of 
future professionals at colleges and universities in the USA is a contextual learning, built 
according to the main principles of a person centered and problem-activity training. As 
practice shows, the development of critical thinking of future professionals is the most 
effective in the process of problem education. One way to involve the students actively in the 
learning process is to stimulate critical analysis of existing and received knowledge. Individual 
training and skills of independent analytical work metacognitive skills; however, it does not 
contribute to the necessary degree of solving one of the most important tasks of training - 
development of future specialists skills in team cooperation, productive interpersonal 
interaction, the ability and willingness to take responsibility for the decisions taken and be 
responsible for their implementation and in front of team. In this perspective, it will be better 
to implement cooperative learning technologies and group co-operative learning. 

Modern innovative technologies offer new opportunities for future specialists: 
projects implemented electronically, allowing them to adjust quickly immediately after 
receiving feedback from project managers. Describing the technology for future professionals 
at colleges and universities in the USA, we have considered important to note their focus on 
the personality of each student problematical, analytical and reflective and creative 
orientation. Using American experience will create new opportunities for Ukrainian higher 
education press a quality educational service for future professionals. 

Key words: reflective mentoring, a learner-oriented technology, training dialog, 
reflective and creative teaching, active learning, problem-based learning, conscious training, 
industrial training. 
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ͯ;͔͙ͤͻ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͔ͤͤ͊͘;ͤͦΌ ͍͎ͯ͊ͦΌ ͒ͦ ͍͙͍;͔ͤͤΎ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ 
͍͒ͦͫ͒ͯ͜ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͘͜ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝Φ ̂ ͙͔ͫͫͭͣ͜ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻ ͍͊ͫͭͦͫͦͯ͘ΊͭΈͫΎ ͔ͭͪͣͤ͜ 
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ζͺ͙͘͜;ͤ͊ ͔ͭͪ͊ͨ͜ΎηΣ Ύ͙͚͟ ͊͘ ͣͫͭͦͣ͘͜ ͔͙͒ͤͭ͜;͙͚ͤ ͙͚ͨͪͤΎͭͦͣͯ ͍ ̂ͪ͊ͤ͟͜͝ 
͔ͭͪͣͤͯ͜ ζͺ͙͘͜;ͤ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜ΎηΦ  

̒͟ ͍͒ͦͣͦ͜Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͺ͙͘͜;͙ͤͻ ͔͔͍͍ͭͪ͊ͨͭ͜  ͯ ˢ͍ͫͭͪ͜͝ 
ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͨ͒͜ ͊͘ͻ͙ͫͭͦͣ ͔͍͙͒ͪ͗͊Σ ͊ ͙͙͒ͨͦͣ͡ ͍͚͊ͫͭͪͫ͜Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
͍͙ͤ͊͘ΌͭΈͫΎ  ͍͋͜͡Έ΄ͦͫͭ͜ ͪ͊ͤ͟͝ ͍ͫͭͯ͜Σ ͙͍ͦͫͦ͋ͦ͡  ͍͔͙ͣ͒;͚ͤ͜ ͎͊ͯ͘͜͡Σ ͊ͭͯ͊͟͡Έ͙ͤͣ 
Ί ͍͙͍;͔ͤͤΎ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍͒ͦͫ͒ͯ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͜ 
͎͍ͣ͊ͫͭͪ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύΣ ͔ͦͪͣ͊͘͟ ͯ ͍͙΅͙ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˢ͍ͫͭͪ͜͝Φ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͙͙͒ͦͫ͒ͭ͜͡ ͣͫͭ͘͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͜ 
͎͍ͣ͊ͫͭͪ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˢ͍ͫͭͪ͜͝Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˤ ˢ͍ͫͭͪ͜͝ ͍͍͒ͨͦ͒͊͜͜͡Έ͙ͤͣ ͊͘ ͍͊ͦͤͦ͒͊͘͟;͔ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͺ͙͘͜;͙ͤͻ ͔͔͍͍ͭͪ͊ͨͭ͜ Ί 
͔͔̅͒ͪ͊͡Έ͔ͤ ͔͍ͣͤͫͭͪͫͭͦ͜͜ ͯ ͍ͫͨͪ͊͊ͻ ͍͒ͦͪͦ͘ΩΎΣ ͫͣ͜Ω͝ ͭ͊ ͣͦͦ͒͜͡ ώнΣ 146]. ˢͤ͊͘͜͡ 
ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͤ͊ ͍ͤ͊;͊͡Έͤͦ-͍͙ͤ͊ͯͦ͟ͻ ͚ͫ͊ͭ͊ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
ˢ͍ͫͭͪ͜͝Σ ͍͙͍͒ͦͦ͘͡ ͍͙ͤ͊͘;͙͙ͭ ͼͫͤͯ͜͜͡ ͙͊ͪͭͤͯ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ 
ͺ͊ͻ͍͜ͼ͍͜ ͘͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΦ 
˹͙͊ͣ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͔ͫͨͼ͙ͺ͜;ͤ͊ ͙͍ͦͫͦ͋ͫͭ͜͡Έ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
͍͚͊ͫͭͪͫ͜Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͔ͫͭͯ͒ͤͭ͊ͣ ͤ͊͒͊ΊͭΈͫΎ ͍ͨͦͤ͊ 
͚ͫ͊ͣͦͫͭͤͫͭ͜͜ΈΦ ˤ͙ͦͤ ͚ͫ͊ͣͦͫͭͤͦ͜ ͺͦͪͣͯΌͭΈ ͍͚ͫ͜ ͪͦ͊͒͘͟͡Σ ͙ͦ͋ͪ͊ΌͭΈ ͔ͤͦ͋ͻ͒ͤ͜͜ 
͔͔͙ͨͪ͒ͣͭΣ ͍͙͊͒͊͟͡;͍͜Σ ͔͙ͭͣ͊ͭͯ͟ ͍͙ͤ͊ͯͦ͟ͻ ͪͦ͋ͭ͜ ͭ͊ ͔͔͍͊ͣͤ͊ͭͦͪ͘͟͜Σ ͙͍ͭͪ͊ͫͭ͜͡Έ 
͍͋͊͊͊ͪͫ͟͡Έ͙͟ͻ ͎ͨͪͦͪ͊ͣ ͔ͤ Ί ͗ͦͪͫͭͦ͟ ͺ͍ͫͦ͊ͤͦ͜͟ΌΦ ˽͎ͪͦͪ͊ͣͯΣ ͪͦͪ͊͘ͻ͍ͦ͊ͤͯ ͤ͊ 
о ͙ͪͦ͟Σ ͔ͫͭͯ͒ͤͭ ͔ͣͦ͗ ͍͊ͫͦ͘Ό͍͙͊ͭ ͨͪͦͭΎ͎ͦͣ пςпΣр ͍ͪͦ͟͜Σ ͜ ͼ͔ ͔ͤ ͔͋ͯ͒ 
͍͍͙͊͗͊ͭͫΈ ͔͊͊͒ͣ͟͜;ͤͦΌ ͎͍͊͋ͦͪͦ͊ͤͫͭ͘͜ΌΦ ˽͔ͪͦͭ ͔ͫͭͯ͒ͤͭ͊ ͣͦ͗ͯͭΈ ͍͒ͪ͊͜ͻ͍͙ͯ͊ͭ 
͊͘ ͔ͤͯͫͨ͜΄ͤͫͭ͜Έ ͘͜ ͨͪͦͺ͜͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͙͍ͦͫͦ͋ͦ͡ ͼ͔ ͫͭͦͫͯΊͭΈͫΎ ͨͦͨͯ͡Ύ͙ͪͤͻ 
͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭΣ ΅ͦ ͍͙͊͗͒͘ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͍͔͙ͦ͟͡Ό ͟͜͡Έͫͭ͟͜Ό ͊͋ͭͯͪ͜͜Ί͍ͤͭ͜Φ 
˭͙͍͙͚ͣͦ ͔͔ͫͣͫͭͪ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˢ͍ͫͭͪ͜͝Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͘ м ͍͗ͦͭͤΎΣ 
͊ ͚ͭͤ͜͜͡ ς ͘ м ͋ ͔͔ͪͤ͘ΎΦ ˣ͍͊͊͊ͪͫ͟͡Έ͟͜ ͎͙ͨͪͦͪ͊ͣ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͍ ͙ͤͫͭͭͯͭ͊͜ͻ 
ό͔ͦ͒͗͊͟͡ͻύΣ ͍͙΅͙ͻ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ΄ͦ͊͟͡ͻ όCŀŎƘƘƻŎƘǎŎƘǳƭŜύ ͭ͊ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ 
ˢ͍ͫͭͪ͜͝ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͜ ͤ͊ ΄ͫͭ͜Έ ͔͔͍ͫͣͫͭͪ͜Φ ˹͍͊;͊ͤͤΎ ͍͍͋͊͊͊ͪ͟͜͡ ͍͔͊ͪ͘΄ͯΊͭΈͫΎ 
͊͘ͻ͙ͫͭͦͣ ͍ͤ͊ͯͦͦ͟͝ ͙ͪͦ͋ͦͭ ͭ͊ ͫ͊͒͊ͤͤ͟͡Ύͣ ͙ͫͨͭͯ͜Σ ͊͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ Ύ͙͟ͻ 
͍͙͙ͨͯͫͤͯ͟͟ ͙͍ͨͪͫͦΌΊͭΈͫΎ ͫͭͯͨͤ͜Έ ͍͋͊͊͊ͪ͊͟͡Σ ͜ ͍͙͒͊ΊͭΈͫΎ ͍͍͙͚͒ͨͦ͒ͤ͜͜ ͙͒ͨͦͣ͡Φ  

˸͎͔͊ͫͭͪͫ͜Έ͟͜ ͎͙ͨͪͦͪ͊ͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ˢ͍ͫͭͪ͜͝ ͙ͨͪͤ͊͘;͔ͤ͜ ͒͡Ύ ͙ͭͻΣ ͻͭͦ 
ͻͦ;͔ ͍͙͙͒ͦͫͦͤ͊ͭ͟͡ ͍ͫͦ͝ ͤ͊ͤͤ͘Ύ  ͍ ͔͚ͦͤͪͭͤ͟͟͜ ͍ͯ͘Έ͚͟͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜Φ 
ˢ͔͊͒ͣ͟͜;ͤ͜ ͎͙ͨͪͦͪ͊ͣ ͎ͭ͊ͦͦ͟ ͙ͭͨͯ Ί ͍ ͯͫ͜ͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͜ ͋͜͡Έ΄ͦͫͭ͜ ͍͙΅͙ͻ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ΄͟͜͡Φ ͙͍́ͪ͊ͫͭ͜͡Έ ͎͔ͣ͊ͫͭͪͫ͜Έ͙͟ͻ ͎ͨͪͦͪ͊ͣ ͍͙ͫͭ͊ͤͦͭΈ н ͙ͪͦ͟ 
(4 ͫ ͔͔͙ͣͫͭͪΣ мнл ͔͙͍ͪ͒ͭ͟͜ ECTS).  

̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͊ͤ͊ͯ͘͜͡ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ ˢ͍ͫͭͪ͜͝ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ у ͘͜ рс 
͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍ͨͪͦͦ͒ΎͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͎͊ͯ͘͜͡ 
ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝Υ ˢ͍͚ͫͭͪͫ͜Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ̅̆ ˯͔ͦ͊ͤͤͯͣ όCI 
Joanneum, Fachhochschule), ͍͔͙͔̂ͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ˿͊ͤͭ͟-˽͖͡Έ͔ͭͤ 
(St. Pǀlten Fachhochschule), ˽͙͍͙͚ͪ͊ͭͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͙ͤ͊ͯ͟ ͨͪͦ ͍͒ͦͪͦ͘ΩΎΣ 
͔͙ͣ͒;͎ͤͦͦ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͭ͊ ͔ͭͻͤ͜;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ όtǊƛǾŀǘŜ ¦ƴƛǾŜǊǎƛǘŅǘ 
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ŦǸǊ DŜǎǳƴŘƘŜƛǘǎǿƛǎǎŜƴǎŎƘŀŦǘŜƴΣ aŜŘƛȊƛƴƛǎŎƘŜ LƴŦƻǊƳŀǘƛƪ ǳƴŘ ¢ŜŎƘƴƛƪ ό¦aL¢ύύ, 
͍͔͙͔̂ͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ͯ ͫͺ͔ͪ͜ ͍͒ͦͪͦ͘ΩΎ ́ͪͦ͜͡Έ (FH Gesundheit Tirol), 
͍͔͙͔̂ͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ͔͙ͣ͒;͙ͤͻ ͨͪͦͺ͔͚ͫ͜ ˤ͔ͪͻͤΈͦ͝ ˢ͍ͫͭͪ͜͝ (FH 
DŜǎǳƴŘƘŜƛǘǎōŜǊǳŦŜ hm GmbH), ͍͔͙͔̂ͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ̅̆ ˤ͔͒ͤͫ͜Έ͙͚͟ 
˴͊ͣͨͯͫ όCI /ŀƳǇǳǎ ²ƛŜƴύΣ ˨͚͙͚ͯͤ͊ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͣΦ ˴͔ͪͣͫ όDonau-
UniversitŅt Krems), ˸͔͙͒;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ˥ͪ͊ͼ͊ ό5ƛŜ aŜŘ ¦ƴƛ DǊŀȊύΣ ͘ Ύ͙͟ͻ 
ͦͫͭ͊ͤͤ͜ ͙ͭͪ ͍ͨͪͦͦ͒ΎͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͎͍ͣ͊ͫͭͪ͜͜ [1, 3ς5].  

˾͎ͦ͘͡Ύ͔ͤͣͦ ͔͒Ύ͟͜ ͔͙͊ͫͨͭ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͯ ͎͊ͯ͘͜͡ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍ ͙ͪͤ͘͜ͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˢ͍ͫͭͪ͜͝Φ ́͊͟Σ ͍͔͙͔ͯͤͪͫͭͭ͜ 
͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ̅̆ ˯͔ͦ͊ͤͤͯͣ Ί ͙ͦ͒ͤͣ ͘͜ ͚ͤ͊͋͜͡Έ΄͙ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˢ͍ͫͭͪ͜͝Σ 
ͯ Ύͦͣͯ͟ ͍ͤ͊;͊ΌͭΈͫΎ ͙͋͘͡Έͦ͟ оулл ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͨͪ͊ͼΌΊ ͋͜͡Έ΄͔ мул ΄͙ͭ͊ͭͤͻ 
͍͙͊͒͊͟͡;͍͜ ώмϐΦ ͍͔͙͔̂ͤͪͫͭͭ͜ ͨͪͦͨͦͤͯΊ ͍ͤ͊;͊ͤͤΎ ͘ ͔ͦͤͦͣ͟͜;͙ͤͻΣ ͔ͭͻͤ͜;͙ͤͻ ͜ 
͔͙ͣ͒;͙ͤͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͯ ͭͪΈͦͻ ͊ͣͨͯͫ͊͟ͻ ς ͯ ˥ͪ͊ͼ͜Σ ˴͊ͨͺ͔͔ͤ͋ͪ͘͜ ͜ ˣ͊͒-
˥͡Ύ͚ͻ͔͔ͤ͋ͪ͘͜ ͯ ͺ͔͔͒ͪ͊͡Έ͙ͤͻ ͔ͣ͘͡Ύͻ ͙̊ͭͪ͜͝Φ ͍͔͙͔̂ͤͪͫͭͭ͜ ͨͪͦͨͦͤͯΊ пр 
͍͋͊͊͊ͪͫ͟͡Έ͙͟ͻ ͜ нр ͎͔ͣ͊ͫͭͪͫ͜Έ͙͟ͻ ͎ͨͪͦͪ͊ͣΣ ͔͔ͫͪ͒ Ύ͙͟ͻ ͍͋͊͊͊ͪ͟͡ ͺ͙͘͜;ͤͦ͝ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ .ŀŎƘŜƭƻǊ ƻŦ {ŎƛŜƴŎŜ ό.{ŎύΦ ˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͤ͊ ͙ͭͪ ͙ͪͦ͟ ό΄ͫͭ͜Έ 
͔͔͍ͫͣͫͭͪ͜ύΣ ΅ͦ ͍͙ͫͭ͊ͤͦͭΈ мул ͔͙͍ͪ͒ͭ͟͜ ECTS όͭ͊͋͡Φ мύΦ ˹͊ ͫΈ͎ͦͦ͒ͤ͜ ͍ 
͍͔͙͔ͯͤͪͫͭͭ͜͜ CI ˯͔ͦ͊ͤͤͯͣ ͍ͤ͊;͊ΌͭΈͫΎ ͔͙ͫͭͯ͒ͤͭ ͘ ͋͜͡Έ΄ ͤ͗͜ ос ͪ͊ͤ͟͝Σ ΅ͦ 
͍͔ͨ͒ͭͪ͒͗ͯ͜Ί ͍͙ͫͦͯ͟ ͔ͪͨͯͭ͊ͼ͜Ό ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ˢ͍ͫͭͪ͜͝Φ  

͙́͊͋͡ͼΎ м 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍ 
ˢ͍͚ͫͭͪͫ͜Έͦͣͯ͟ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ FH Joanneum 

ό͙ͭͪ ͙ͪͦ͟Σ мул ͟ ͔͙͍ͪ͒ͭ͜ 9/¢{ύ 

м ˿˩˸˩˿́˾ 
Ѕ 
͘κͨ 

˹͍͊;͊͡Έͤ͜ ͙ͯͪͫ͟ ˤ͙͒ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͊ͤ͘ΎͭͭΎ 

ECTS 

1. ˢͤ͊ͭͦ ͣ͜Ύ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯ м ͔͟͡ͼ͜͝ 1,5 

2. ˢͤ͊ͭͦͣ͜Ύ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯ н ͔͟͡ͼ͜͝ 2,5 

3. ͎́ͦͨͦͪ͊ͺ͜;ͤ͊ ͊ͤ͊ͭͦͣ͜Ύ  ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

4. ˨͔ͦͯͣͤͭ͊͟͡Έͤ͜ ͍͙͍͙ͫͤͦ͟ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

5.  ˾ͯͻ͍͙͚ͦ ͍͒ͦͫ͒͜ Ύ͟ ͍ͦͫͤͦ͊ ͍͙ͪͦͭͯ͘͟ ͍͙ͤ͊;ͦ͟  
ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ 

͔ͫͣͤ͊ͪ͜ 1,0 

6. ˤͫͭͯͨ ͒ͦ ͤ͊ͯ͟ ͨͪͦ ͪͯͻ͙ ͡Ό͙͙͒ͤ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

7. ˤͫͭͯͨ ͒ͦ ͙ͨͫͻ͎ͦͦ͜͡͝ ͔͟͡ͼ͜͝ 1,0 

8. ˢ͎͚ͤͫ͜͡Έ͊͟ ͍ͣͦ͊ м ͔ͫͣͤ͊ͪ͜ 1,0 

9. ˽͔ͪ΄͊ ͎͒ͦͨͦͣͦ͊ ͔ͫͣͤ͊ͪ͜ 0,0 

10. ˻͍͙ͫͤͦ ͊ͤ͊ͭͦͣ͜͝ ͭ͊ ͍ͫͭͯͨ ͒ͦ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͦ͝ 
͊ͤ͊ͭͦͣ͜͝ 

͔͟͡ͼ͜͝ 2,0 

11. ˻͍͙ͫͤͦ ͺ͙͘͜;ͤͦ͝ ͭ ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚ͤͦ͜͝ ͔͙ͣ͒ͼ͙͙ͤ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

12. ˻͍͙ͫͤͦ ͺ͎ͦͦ͘͜͜͜͡͝ ͔͟͡ͼ͜͝ 3,0 

13. ˻͍͙ͫͤͦ ͎͙͙͒͊ͤͦͫͭ͜͟ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,5 

14. ˻͍͙ͫͤͦ ͔͔͔ͣͤ͒͗ͣͤͭͯ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

15. ˥͎͜͜Ίͤ͊ ͔͟͡ͼ͜͝ 1,0 
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16. ˸͊ͫ͊͗ ͯ ͺ͙͘͜;͚ͤ͜ ͔ͭͪ͊ͨ͜͝ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

17. ͙̅͊͘͜͟ ͜ ͔͋ͦͣ͜ͻ͊ͤ͊͜͟ ͯ ͔͎ͤͦͦ͘͟͜͜͜͡͝  ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 0,5 

18. ͙̅͊͘͜͟ ͜ ͍ͫͭͯͨ ͒ͦ ͔͋ͦͣ͜ͻ͙͊ͤ͜͟  ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

19. ˿ͭͪͯͭͯͪ͊͟ ͜ ͺͯͤ͟ͼ͜͝ ͔͊ͪ͒ͦͪͫͨͪ͊ͭͦͪͤͦ͟͜͜͝ 
͙͔͙ͫͫͭͣ 

͔͟͡ͼ͜͝ 2,0 

н ˿˩˸˩˿́˾ 

1. ˭͎͊͊͡Έͤ͊ ͎ͨ͊ͭͦͦ͜͡Ύ  ͔͟͡ͼ͜͝ 2,0 

2. ˽͙ͪ͊͒ͤ͟͜͡ ͍͋͊ͦ͘͜ ͤ͊ͤͤ͘Ύ ͨͪͦ ͙͔͙ͫͫͭͣ ͎͍ͦͪ͊ͤ͜ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

3. ˨͔ͦͯͣͤͭ͊͟͡Έͤ͜ ͍͙͍͙ͫͤͦ͟ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

4.  ͎̅ͦͦ͘͜͜͜͡Ύ ͔ͫͭͪͫͯ ͭ͊ ͔ͭͦͪ͜͝ ͍ͤ͊;͊ͤͤΎ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,5 

5.  ˣ͔ͦͣ͜ͻ͊ͤ͊͜͟  ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

6. ˤͫͭͯͨ ͒ͦ ͍ͤ͊ͯͦͦ͟͝ ͙ͪͦ͋ͦͭ  ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

7. ˢ͎͚ͤͫ͜͡Έ͊͟ ͍ͣͦ͊ н ͔ͫͣͤ͊ͪ͜ 1,0 

8. ̅ͯͤ͟ͼ͜͝ ͭ͊ ͙͒ͫͺͯͤ͟ͼ͜͝ ͎͍ͦͪ͊ͤ͜ ͜ ͙͔ͫͫͭͣ ͔͟͡ͼ͜͝ 2,0 

9. ͎̅ͦͦ͘͜͜͜͡Ύ ͣΩΎ͍ͦͦ͘͝ ͙͔͙ͫͫͭͣ  ͔ͫͣͤ͊ͪ͜ 2,0 

10. ˿͍ͭ͊͗ͯ͊ͤͤΎ м ͙ͨͪ͊ͭ͊͟͟ 2,0 

11. ͔͔͍͙̅ͦͭͪ͊ͨͭ͘͜͜;ͤ͊ ͎͙͒͊ͤͦͫͭ͊͜͟ ͎͍ͦͪ͊ͤ͜ ͜ 
͙͔ͫͫͭͣ  

͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

12. ˽͙ͪ͊ͭ͟;ͤ͊ ͙ͨ͒ͭͪͣ͊͜͟  ͔ͫͣͤ͊ͪ͜ 1,0 

13. ͎̅ͦͦ͘͜͜͜͡Ύ ͋ͦ͡Ό ͭ͊ ͝͝ ͍ͯ͊ͤͤ͜͟͡Ύ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

14. ˿͔ͨͼ͊͜͡Έͤ͊ ͔͙ͤͣ͊ͭ͊͟͜͟ м ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 4,0 

15. ˿ͭͪͯͭͯͪ͊͟ ͜ ͺͯͤ͟ͼ͜͝ ͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣ ͔͟͡ͼ͜͝ 2,0 

о ˿˩˸˩˿́˾ 

1. ˽͙ͪ͊͒ͤ͟͜͡ ͙ͨͪͤͼ͙͙ͨ ͍ͤ͊;͊ͤͤΎ ͨͪͦ ͙͔͙ͫͫͭͣ 
͎ͦͪ͊ͤͣͯ͘͜ 

͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

2. ˽͔͔ͪ͒͊;͊ ͍͒ͦͫ͒ͯ͜Σ ͤͫͭͪͯͭ͊͗͜͟ ͜ ͍ͤ͊;͊ͤͤΎ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 0,5 

3. ̅ͯͤ͟ͼ͜͝ ͭ͊ ͙͒ͫͺͯͤ͟ͼ͜͝ ͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣ ͔͟͡ͼ͜͝ 2,0 

4. ̅ͯͤ͟ͼ͜͝ ͭ͊ ͙͒ͫͺͯͤ͟ͼ͜͝ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ 
͊ͨ͊ͪ͊ͭͯ 

͔͟͡ͼ͜͝ 3,5 

5. ˴ͦͣͯͤ͊͜͟ͼ͜͝ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

6. ̅͜ ͎ͦͦ͘͜͜͡Ύ ͔͙ͫͤͫͦͣͦͭͦͪͤͻ ͪͯͻ͍͜ ͔͟͡ͼ͜͝ 0,5 

7. ˿͍ͭ͊͗ͯ͊ͤͤΎ н ͙ͨͪ͊ͭ͊͟͟ 6,0 

8. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͯ ͙͔ͫͫͭͣ͜ ͙ͫ͊͒ͤ͟͡ͻ ͪͯͻ͍͜ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

9. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͯ ͔͍͍͚ͤͪͦ͜ ͙͔ͫͫͭͣ͜ м ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 3,5 

10. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͋ͦ͡Έ͍͎ͦͦͦ ͨͪͦͼ͔ͫͯ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪ͟ ͫ 1,0 

11. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯ м ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 6,0 

12. ˽͙ͪ͊ͭ͟;ͤ͊ ͙ͨ͒ͭͪͣ͊͜͟ н ͔ͫͣͤ͊ͪ͜ 0,5 

13. ˴͔͎ͤͦͦ͘͜͜͜͡Ύ н ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

14. ˸͙͗͒ͫ͜ͼ͙ͨͤ͊ͪͤ͊͜͡ ͺ͔ͦͭͪ͊ͨ͘͜͜͜Ύ  ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

п ˿˩˸˩˿́˾ 

1. ˨͙͙͒͊ͭ͊͟͟ ͜ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͒ͦͫ͒͜ ͔ͫͣͤ͊ͪ͜ 1,0 

2. ˽ͪͦͼ͔͙ͫ ͔͎ͤͭͪ͊͜ͼ͜͝ ͔ͫͣͤ͊ͪ͜ 1,0 

3. ˴ͤ͜͜͡;ͤ͊ ͙ͨͫͻ͎ͦͦ͜͡Ύ ͔͟͡ͼ͜͝ 2,0 

4. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͯ ͙ͨͫͻ͊ͭͪ͜͜͝  ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

5. ͔̅ͦͭͪ͊ͨ͘͜͜͜Ύ ͯ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

6. ˿͍ͭ͊͗ͯ͊ͤͤΎ о ͙ͨͪ͊ͭ͊͟͟ 8,0 

7. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͯ ͨͪ͊ͼ͔͔ͭͪ͊ͨ͜͝ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

8. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͣ͜͡ͺ͙͊ͭ;ͤͦ͝ ͙͔͙ͫͫͭͣ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 3,0 
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9. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣ н ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 5,0 

10. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͔͚͙͙ͤͪͦ͒ͤ͊ͣ͜͟  ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

11. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯ н ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 4,0 

12. ˽͙ͪ͊ͭ͟;ͤ͊ ͙ͨ͒ͭͪͣ͊͜͟ о ͔ͫͣͤ͊ͪ͜ 1,0 

р ˿˩˸˩˿́˾ 

1. ˣ͍͊͊͊ͪͫ͟͡Έ͙͚͟ ͔ͫͣͤ͊ͪ͜ ͔ͫͣͤ͊ͪ͜ 4,0 

2. ˤ͙ͪ͜΄͔ͤͤΎ ͤ͟͜͜͡;͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 0,5 

3. ˤͫͭͯͨ ͒ͦ ͔͙͋ͦͣ͒͜;ͤͦ͝ ͙͙͙ͫͭ͊ͭͫͭ͟ ͔͟͡ͼ͜͝ 1,5 

4. ˢ͎͚ͤͫ͜͡Έ͊͟ ͍ͣͦ͊ о ͔ͫͣͤ͊ͪ͜ 0,5 

5. ˽ͪͦͼ͔͙ͫ ͜ ͔͎ͤͭͪ͊ͼ͜͝ ͔ͫͣͤ͊ͪ͜ 1,0 

6. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͯ ͎͔ͪ͊ͭͪ͜͜͝ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

7. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͍ ͎ͦͤͦͦ͟͜͡͝Σ ͔ͪ͊ͤͣ͊͜ͼ͜͝ ͭ͊ 
͙͍͚ͨ͊͊ͭͤ͜͜͡ ͔ͭͪ͊ͨ͜͝ 

͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

8. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͯ ͔ͨ͒͊ͭͪ͜͜͝ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,5 

9. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͍ ͎ͯͪͦͦ͜͡͝Σ ͎͔͎ͤͦͦ͜͟͜͡͝ ͚ 
͊ͯ͟΄͔͍ͪͫͭ͜ 

͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

10. ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͫͨͦͯ͡;ͤͦ͝ ͙͙ͭ͊ͤͤ͟ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 2,0 

11. ˿͍ͭ͊͗ͯ͊ͤͤΎ п ͙ͨͪ͊ͭ͊͟͟ 6,0 

12. ˿͍ͭ͊͗ͯ͊ͤͤΎ р ͙ͨͪ͊ͭ͊͟͟ 7,0 

13. ˽͙ͪ͊ͭ͟;ͤ͊ ͙ͨ͒ͭͪͣ͊͜͟ п ͔ͫͣͤ͊ͪ͜ 1,0 

с ˿˩˸˩˿́˾ 

1. ˣ͍͊͊͊ͪͫ͟͡Έ͙͚͟ ͔ͫͣͤ͊ͪ͜ ͔ͫͣͤ͊ͪ͜ 6,0 

2. ˻͍͙ͫͤͦ ͔͙͙ͭ͟ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

3. ˤ͙ͪ͜΄͔ͤͤΎ ͤ͟͜͜͡;͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͔ͫͣͤ͊ͪ͜ 0,5 

4. ˩ͦͤͦͣ͊͟͜͟ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ  ͔͟͡ͼ͜͝ 1,0 

5. ˻͍͙ͫͤͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔͙ͨͪͦͭ͊ͣ͟ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

6. ˽ͪͦͺ͙͊ͭ͜͟͡;ͤ͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜Ύ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,5 

7. ˿͍ͭ͊͗ͯ͊ͤͤΎ с ͙ͨͪ͊ͭ͟͟ ͊ 8,0 

8. ˿͍ͭ͊͗ͯ͊ͤͤΎ т ͙ͨͪ͊ͭ͊͟͟ 8,0 

9. ˿ͯ;͙͚͊ͫͤ ͙ͪͤͦ͟ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ ͯͪͫ͟ 1,0 

10. ͙͔̑ͪͫͨͪͯ͒ͤͼ͜Ύ  ͔͟͡ͼ͜͝ 1,0 

11. ˽͙ͪ͊ͭ͟;ͤ͊ ͙ͨ͒ͭͪͣ͊͜͟ р ͔ͫͣͤ͊ͪ͜ 0,5 
 

˨͡Ύ ͍ͨͦͪͤ͜ΎͤͤΎ ͣͫͭͯ͘͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͎ͪͦ͘͡Ύ͔ͤͣͦ ͤ͜΄͙͚ ͍͙΅͙͚ 
͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡ ˢ͍ͫͭͪ͜͝Σ Ύ͙͚͟ ͍͙ͨͪͦͦ͒ͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ 
ͺ͊ͻ͍͜ͼ͍͜Φ ́͊͟Σ ͍͔͙͔̂ͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ˿͊ͤͭ͟-˽͔͡Έ͔ͭͤ ͒͡Ύ нмлл 
͔͍ͫͭͯ͒ͤͭ͜ ͨͪͦͨͦͤͯΊ мр ͦ ͍ͫͭͤ͜͜ͻ ͎ͨͪͦͪ͊ͣΣ ͔ͦͪͣ͊͘͟ ͍ ͎͊ͯ͘͜͡ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ 
όͺ͙͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύύ ώпϐΦ ͍͔͙͔̂ͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ˿͊ͤͭ͟-˽͔͡Έ͔ͭͤ 
͙ͨ͒ͭͪͣͯ͜Ί ͍͘ΩΎͦ͘͟ ͘͜ ͙͋͘͡Έͦ͟ млл ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜-͔͙ͨ͊ͪͭͤͪ͊ͣΦ ˿͔͙ͭͯ͒ͤͭ 
ͣ͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͔͙ͨͪͦͫͭ ͙ͦ͒ͤ ͍ͤ͊;͊͡Έ͙͚ͤ ͔͔ͫͣͫͭͪ ͊͋ͦ ͚͙ͨͪͦͭ 
͍ͫͭ͊͗ͯ͊ͤͤΎ ͊͘ ͦͪ͒ͦͤͦͣ͟Φ  

˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ 
όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͭ͊ͦ͗͟ ͤ͊ ͙ͭͪ ͙ͪͦ͟ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͍͙ͫͭ͊ͤͦͭΈ 
мул ͔͙͍ͪ͒ͭ͟͜ ECTS όͭ͊͋͡Φ нύΦ 
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͙́͊͋͡ͼΎ н 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝  
όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͍ ͍͔͙͔̂ͤͪͫͭͭ͜͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ St. Pǀlten  

ό͙ͭͪ ͙ͪͦ͟Σ м80 ͟ ͔͙͍ͪ͒ͭ͜ 9/¢{ύ 
м ˿˩˸˩˿́˾ ECTS н ˿˩˸˩˿́˾ ECTS 

˭͎͊͊͡Έͤ͊ ͊ͤ͊ͭͦͣ͜Ύ ͜ ͺ͎ͦͦ͘͜͜͜͡Ύ 7,0 ˹͔͚͙ͪͦ͒ͤ͊ͣ͜;ͤ͜ ͔͙ͭͫͭ 0,5 

ˢͤ͊ͭͦͣ͜Ύ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ 
͊ͨ͊ͪ͊ͭͯ 

5,0 ˭͎͊͊͡Έͤ͜ ͙ͨͪͤͼ͙͙ͨ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͍ 
͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΎͻ 

0,5 

͎́ͦͨͦͪ͊ͺ͜;ͤ͊ ͊ͤ͊ͭͦͣ͜Ύ  2,0 ˽͙ͪ͊͒ͤ͟͜͡ ͍ͤ͊;͊͡Έͤ͜ ͔͎͙ͭͪͤͤ͜ 1,0 

˽ͪͦͺ͔͚ͫͤ͊͜ ͔͙ͭ͊͟ 1,5 ˨͙ͻ͊͡Έͤ͊ ͔ͭͪ͊ͨ͜Ύ 2,5 

˴͔͙ͤͣ͊ͭ͊͜͟ ͚ ͊ͤ͊͘͜͡ 3,5 ˩͔͔ͭͪͦͭͪ͊ͨ͟͜͡Ύ 2,0 

˥͎͜͜Ίͤ͊ 1,0 ̅ͯͤ͟ͼͦͤ͊͜͡Έͤ͜ ͔͙ͣͭͦ͒ ͜ ͍͍͙ͨͪ͊ 2 

˴ͦͣͯͤ͊͜͟ͼ͜͝ 0,5 ˢͤ͊͘͜͡ ͻͦ͒Έ͙͋ 1,0 

ˢͤ͊ͭͦͣ͜Ύ ͍ͤͯͭͪ͜΄ͤ͜ͻ ͎͍ͦͪ͊ͤ͜ 2,0 ˶͍ͯ͊͜͟͡Έ͙͚ͤ ͣ͊ͫ͊͗ 2,5 

˿͙͍ͦ͜͡ ͔͍ͭͪͤͯ͊ͤͤΎ ͯ ͺ͙͘͜;͚ͤ͜ 
͔ͭͪ͊ͨ͜͝ 

1,5 ˴ͤ͊͜͜͟͡ ͍ͤͯͭͪ͜΄ͤ͜ͻ ͻ͍ͦͪͦ͋ ͘ 
͙ͯͪͫ͊ͣ͟ ͔͍͎ͪͣ͊ͭͦͦ͜͡͝Σ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ 

2,5 

˿ͦͼ͊͜͡Έ͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͍ͤ͊͒͜͜͜͡ 2 ˢͤ͊͘͜͡ ͙͍ͨͪͦ͒ͯͭͤͦͫͭ͟͜ 1,0 

˽͎͊ͭͦͦ͜͡Ύ 2 ˸͊ͤͯ͊͡Έ͙͚ͤ ͣ͜͡ͺ͔ͦ͒ͪͤ͊͗ 2,0 

˿ͦͼ͊͜͡Έͤͦ-͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ 
͍͊͘Ίͣͦ͒͜Ύ 

0,5 ͙̅͘͜;ͤ͊ ͔͙ͣ͒ͼ͙ͤ͊ 2,0 

˹͍͊;͊͡Έͤ͜ ͔͎͙ͭͪͤͤ͜ 
 

1,5 ͔͔͍͙̅ͦͭͪ͊ͨͭ͘͜͜;͙͚ͤ ͨͪͦͼ͔ͫ ͭ͊ 
͔͔͙ͫͨͪͭ͊͘͟  

3,5 

 ˽ͪͦͺ͙͊ͭ͊͜͟͟͡ ͭ͊ ͣ͘͜ͼ͔ͤͤͤΎ 
͍͒ͦͪͦ͘ΩΎ 

0,5 

˽ͪͦͺ͙͊ͭ͊͜͟͟͡ ͍͒ͦͪͦ͘ΩΎ ͯ 
͔͙ͣ͒ͼ͙ͤ͜ ͨͪ͊ͼ͜ 

0,5 

˸͔͎ͭͦ͒ͦͦ͜͡Ύ ͍ͤ͊;͊ͤͤΎ ͜ 
͙͙͙͒͒͊ͭ͟͟ 

1,0 

˿͔ͨͼ͊͜͡Έͤ͊ ͺ͎ͦͦ͘͜͜͜͡Ύ 1,0 

˿͙͙ͭ͊ͭͫͭ͊͟ 2,0 

о ˿˩˸˩˿́˾ ECTS п ˿˩˸˩˿́˾ ECTS 

͍̂ͨͪ͊ͤͤ͜͡Ύ ͔͙ͨͪͦͭ͊ͣ͟ ͘͜ 
ͨͪͦͺ͙͙͊ͭ͜͟͟͡ ͭ͊ ͣ͘͜ͼ͔ͤͤͤΎ 
͍͒ͦͪͦ͘ΩΎ 

1,0 ˽͙ͪ͊͒ͤ͊͟͡ ͪͦͪͦ͋͊͘͟ ͔ͨͪͦͭͯ͟ ͘ 
ͨͪͦͺ͙͙͊ͭ͜͟͟͡ ͭ͊ ͣ͘͜ͼ͔ͤͤͤΎ 
͍͒ͦͪͦ͘ΩΎ  

3,5 

˿͍ͭ͊͗ͯ͊ͤͤΎ 4,0 ˾ͦͪͦ͋͊͘͟ ͪͯͻ͍͜ 1,0 

˻͍͙ͫͤͦ ͍ͤ͊ͯͦͦ͟͝ ͙ͪͦ͋ͦͭ 1,0 ˴ͤ͜͜͡;ͤ͊ ͻ͎ͪͯͪ͜͜Ύ 1,5 

ˣ͔ͦͣ͜ͻ͊ͤ͊͜͟ 2,0 ˢͯ͟΄͔͍ͪͫͭͦ ͜ ͎͔͎ͤͦͦ͜͟͜͡Ύ 1,0 

˸͊ͤͯ͊͡Έͤ͊ ͔ͭͪ͊ͨ͜Ύ 6,0 ˿͔ͣͤ͊ͪ͜ ͘ ͔͙ͭͪ͊ͭͯͪ͜͡ 1,0 

˹͍͊;͊ͤͤΎ ͪͯͻ͊ͣ 1,0 ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͯ ͔͍͎ͤͪͦͦ͜͡͝ 3,0 

˹͔͚ͪͦ͊ͤ͊ͭͦͣ͜Ύ ͭ͊ ͔͚ͤͪͦͺ͎ͦͦ͘͜͜͜͡Ύ 2,0 ˹͔͍͎ͪͦͦ͜͡Ύ ͜ ͔͚ͤͪͦͻ͎ͪͯͪ͜͜Ύ  3,0 

˴ͤ͊͜͜͟͡ ͔͙ͦͪͭͦͨ͒;͙ͤͻ ͨͦͪͯ΄͔ͤΈ 2,0 ˹͔͚ͪͦͺ͎ͦͦ͘͜͜͜͡;͙͚ͤ ͨ͒͜ͻ͒͜ 2,5 

͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͒͡Ύ ͔ͫͨͼ͊͜͡Έ͙ͤͻ 
͎ͪͯͨ ͎͔ͪ͊ͭͪ͜͜͝ κ ͔͙͍ͤͭͤͫͤͦ͜͝ ͔ͭͪ͊ͨ͜͝ 
κ ͙͍ͨ͊͊ͭͤͦ͜͡͝ ͎͙͒ͦͨͦͣͦ 

1,0 ˹͔͚͙ͪͦͨͫͻ͎ͦͦ͜͡;ͤ͊ ͦͤ͟ͼ͔ͨͼ͜Ύ  2,5 

˽͙ͫͻ͎ͦͦ͜͡Ύ 2,0 ˨͙ͭΎ;͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜Ύ 2,0 

˽͙ͫͻͦͣͦͭͦͪͤ͊ ͜ ͔ͪ͊ͫ͊͟͡ͼ͚ͤ͊͜ 
͔ͭͪ͊ͨ͜Ύ  

1,0 ˴ͤ͜͜͡;ͤ͊ ͔ͨ͒͊ͭͪ͜͜Ύ 1,5 
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˴ͤ͜͜͡;ͤ͊ ͍͎ͭͪ͊ͣ͊ͭͦͦ͜͡Ύ 2,0 ˿͔ͨͼ͊͜͡Έͤ͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜Ύ 
˴ͤ͜͜͡;ͤ͊ ͙ͨͫͻ͊ͭͪ͜͜Ύ ͜ 
͙ͨͫͻ͙ͦͫͦͣ͊ͭ͊͟  

1,0 
2,5 ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͯ ͍͎ͭͪ͊ͣ͊ͭͦͦ͜͡͝ ͭ͊ 

͔ͦͪͭͦͨ͒͜͝  
5,0 

 ͙̅͘͜;ͤ͊ ͔ͭͪ͊ͨ͜Ύ ͙ͨͪ ͔͎ͨ͊ͪ͊ͨ͜͡͝ 1,5 

˾͔͊͋ͭ͊͜͜͡ͼ͜ΎΣ ͍ͯ͊ͤͤ͜͟͡Ύ ͭ͊ 
ͨͪͦͺ͙͊ͭ͊͜͟͟͡  

2,0 

˿͔ͨͼ͊͜͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͻͦ͒Έ͙͋ ͯ 
͊͋ͦͪ͊ͭͦͪ͜͡͝  

0,5 

р ˿˩˸˩˿́ ˾ ECTS с ˿˩˸˩˿́˾ ECTS 

ˣ͍͊͊͊ͪͫ͟͡Έ͊͟ ͙͔͒ͫͪͭ͊ͼ͜Ύ  7,0 ˿͍ͭ͊͗ͯ͊ͤͤΎ  27,0 

˻͍͙ͫͤͦ ͔͋ͤͫͯ͘͜ ͯ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ 1,0 ˽͙ͪ͊ͭ͟;͙͚ͤ ͔ͫͣͤ͊ͪ͜ 1,0 

˿͍ͭ͊͗ͯ͊ͤͤΎ 16,5 ˹͍͙͊;͙͟ ͔͔ͨͪͤͭ͊͘ͼ͜͝ 2,0 

˽ͪͦͺ͙͊ͭ͊͜͟͟͡ ͯ ͫͨͦͪͭ͜ 0,5  

͙͔̑ͪͫͨͪͯ͒ͤͼ͜Ύ 1,5 

͍̂ͨͪ͊ͤͤ͜͡Ύ ͔͋ͦͣ͡ 0,5 

˿͔ͨͼ͊͜͡Έͤ͜ ͙͚͙ͨͪͦͣ ͣ͊ͫ͊͗ͯ 2,0 

˿͙͍ͨͦͪͭͤ͊ ͺ͔ͦͭͪ͊ͨ͘͜͜͜Ύ 1,0 
 

˹͊ ͍ͦͫͤͦ͜ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͊ͤ͊ͯ͘͜͡ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͣͦ͗ͤ͊ 
͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͟͜͡Έͫͭ͟͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͋͊͊͊ͪ͊͟͡ 
ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˢ͍ͫͭͪ͜͝ ͨͪͦͭΎ͎ͦͣ ͔͔ͫͣͫͭͪͯ 
͍͙ͫͭ͊ͤͦͭΈ ͍ ͔͔ͫͪ͒ͤΈͦͣͯ мп ͙͒ͫͼ͙ͨͤ͜͡Φ ˨͙ͫͼ͙͙ͨͤ͜͡ ͫͦͼ͊͜͡Έͤͦ-͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͫ͊͒͊͟͡ΌͭΈ нл ҈Σ ͙͒ͫͼ͙͙ͨͤ͜͡ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͦ͝ ͭ͊ 
͎͊͊͘͡Έ͔ͤͦͦͤͦͣ͟͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ς 30 ҈Σ ͊ ͙͒ͫͼ͙͙ͨͤ͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͭ͊ 
͙ͨͪ͊ͭ͟;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ς 50 ҈Φ ˿͍ͭ͊͗ͯ͊ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͍͋͊͊͊ͪ͟͜͡ ͺ͙͘͜;ͤͦ͝ 
͔ͭͪ͊ͨ͜͝ ͙͍ͭͪ͊Ί ͍͒͜ мнфл ͎ͦ͒ ͒ͦ мпмл ͎ͦ͒ ͜ ͔ͣͦ͗ ͨͪͦͻ͙͙ͦ͒ͭ ΅͔͔ͦͫͣͫͭͪ͊Σ 
ͨͦ;͙ͤ͊Ό;͙ ͘ ˱˱ς˱ ˱˱ ͔͔͍ͫͣͫͭͪ͜Σ ͊͋ͦ ͋͜͡Έ΄ ͦͣͨ͊ͭͤͦ͟͟ ͤ͊ ͦͫͭ͊ͤͤΈͦͣͯ ͯͪͫ͟͜Φ  

ˢͤ͊͘͜͡ ͍ͤ͊͘ ͜ ͣͫͭͯ͘͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͍͊ͫ͒͘͜;ͯΊΣ ΅ͦ ͝ͻ ͍͊ͫͦ͘ΊͤͤΎ 
͙ͫͨͪΎΊ ͺ͍ͦͪͣͯ͊ͤͤΌ ͔͔ͦͣͨͭͤ͟ͼ͚͜ ͍͍͋͊͊͊ͪ͟͜͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝Φ ˨ͦ ͙ͤͻ 
͍͒ͤͦͫ͜ΎͭΈ ͔ͭͻͤ͜;ͤ͜  ͚ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͜ ͍͙ͤ͊;͙͟Σ ͫͦͼ͊͜͡Έͤͦ-͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ ͭ͊ 
͔͊͊͒ͣ͟͜;ͤ͜ ͍͙ͤ͊;͙͟Φ ˹͊͋ͯͭ͜ ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͍͒ͦͦ͘͡ΎΌͭΈ 
͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͤ͊ͤͤ͘Ύ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝  ͍͒ͦͤ͟͜͜͡;͚ͤ͜ ͜ ͤ͟͜͜͡;͚ͤ͜ ͙ͨͪ͊ͭ͟ͼ͜ ͊͋ͦ 
͍͙͊͒͊͟͡ͼΈ͚͟͜ ͒͜Ύ͡Έͤͦͫͭ͜  ͍ ͨͦ Ί͒ͤ͊ͤͤ͜ ͘͜ ͤ͊ͤͤ͘Ύ͙ͣ ͙ͨͫͻ͎ͦͦ͜͡͝Σ ͔͎͎͙ͨ͒͊ͦ͜͟Σ 
͙͙͙͒͒͊ͭ͟͟Σ ͫͦͼ͎ͦͦ͜͜͡͝ ͭͦ΅ͦΦ 

͔́ͻͤ͜;ͤ͜  ͚͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͜ ͍͙ͤ͊;͙͟ ͍͒ͦͦ͘͡ΎΌͭΈ ͙͙ͦͭͪͣ͊ͭ ͤ͜ͺͦͪͣ͊ͼ͜Ό 
ͨͪͦ ͫͭͦͪ͜͜Ό ͊͘ͻ͍ͦͪΌ͍͊ͤͤΎΣ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͚ ͊ͤ͊͘͜͡ ͍͙ͨͦͫͭ͊Σ 
͍͙͙ͨͪͦͦ͒ͭ ͔͍ͭͫͭͯ͊ͤͤΎ ͪͯͻ͍͜ ͜ ͺ͙͘͜;ͤͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͊ ͭ͊ͦ͗͟ ͔͍͊ͤͭͯ͊ͤͤ͟Ύ 
ͨ͊ͼ͜Ί͍ͤͭ͜Φ  

˿ͦͼ͊͜͡Έͤͦ-͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ ͍͙ͤ͊;͙͟ ͍͒ͦͦ͘͡ΎΌͭΈ ͺ͙͘͜;ͤͦͣͯ 
͔͎͍ͪ͊͋ͭͦͦͦ͜͜͜͡͡ ͯ ͨͪͦͼ͔ͫ͜ ͚͔͒ͫͤͤͤ͘͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͙ͫͭͯͨ͊ͭ Ύ͟ 
͔͔ͭͪͤͪͦͣΣ ͍;͙͔͔ͭͣ͡Σ ͭ͊͟ ͜ ͍͙ͭͦ͊ͪ΄͔ͣΦ ͙̅͘͜;ͤ͜ ͔͎͙ͪ͊͋ͭͦͦ͜͜͡͡ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ 
ͨͪͦͺ͔͚ͫͤͦͣͯ͜ ͙͒ͫͯͪͫ͟͜ ͯ ͫ͊͒͟͜͡ ͙ͣ͗͒ͫ͜ͼ͙ͨͤ͊ͪͤͦ͜͡͝ ͙ͦͣ͊ͤ͒͟ ͘ ͤ͜΄͙͙ͣ 
ͺ͊ͻ͍͜ͼΎ͙ͣ ό͊ͪ͜͟͡Ύ͙ͣΣ ͔͔͙ͣ͒ͫͫͭͪ͊ͣ ͚ ͤ͜΄͙͙ͣ ͺ͊ͻ͍͜ͼΎ͙ͣύΣ ͍ͨͦ͒ͦͣ͜͡ΎΌ;͙ ͝ͻ 
ͨͪͦ ͍͊ͫͤ͜͡ ͒͜͝Φ ˽ͫ͜͡Ύ ͍͔͊ͪ͘΄͔ͤͤΎ ͍ͤ͊;͊ͤͤΎ ͍͙ͦͤ ͍͊ͫͦ͘ΌΌͭΈ ͔͙ͭ;ͤ͜ ͙ͤͦͪͣ 
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ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͔͙ͨͦ͒ͤ͜͟Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ ͫͨͪΎ͍͍͙ͣͦͯ͊ͭ ͍ͫͦ͝ ͒͜͝ ͭ͊ ͍͔ͨͦ͒ͤͯ͜͟ ͍ 
͔͙ͣ͒;ͤͦͣͯ ͭ͊ ͫͦͼ͊͜͡Έͤͦͣͯ ͔ͦͤͭͫͭ͊͟͟ͻΦ  

˨͙ͦͫ͒ͤ͜͡ͼΈ͟͜ ͍͙ͤ͊;͙͟ ͍͒ͦͦ͘͡ΎΌͭΈ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͍͔ͤ͊ͯͦ͟ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ 
͚͒͜ ͺ͙͘͜;͎ͤͦͦ ͔͎ͪ͊͋ͭͦͦ͊͜͜͡͡ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͤͦͭͤ͜͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Σ ͝ͻ 
͍͙ͨͪ͊͡Έͤͦ͝ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͯ ͨͪͦͼ͔ͫ͜ ͍ͯ͊ͤͤ͜͟͡Ύ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝Φ ˨͡Ύ ͼΈ͎ͦͦ ͍͙ͦͤ 
͍͊ͫͭͦͫͦͯ͘ΌͭΈ ͫͯ;͊ͫͤ͜ ͙͊ͫͦ͋͘ ͍ͣ͊ͫͦͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͎͙͙͒͊ͤͦͫͭ͜͟ 
͚ ͊ͤ͊ͯ͘͜͡ ό͍͔͚͒ͦͦͣ͊͘͜͟Σ ͔͔͎ͭͪͦͣͦͪ͊͟͜͡ͺ͜ΎΣ ͯ͡Έ͍ͭͪ͊ͯ͘͟ ͭͦ΅ͦύΦ  

˽͎͙ͦͫͯ͡ ͺ͙͘͜;͎ͤͦͦ ͔͎ͪ͊͋ͭͦͦ͊͜͜͡͡ ͨ͒͜ ;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ 
ͨͪͦͺ͙͊ͭ͜͟͡;͙ͤͻΣ ͍ͯ͊͜͟͡͡Έ͙ͤͻ ͊͋ͦ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚͙ͤ͜ͻ ͊͘ͻ͍ͦ͒͜ ͍͟͡Ό;͊ΌͭΈ 
͍͔͊ͭͦͤͦͣͤ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ͫ͜ͻ ͍͊ͫͦ͋͘͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͊͘ 
͙ͨͪͤ͊͘;͔ͤͤΎͣ ͊ͪ͜͟͡Ύ ͯ ͎͊ͯ͘͡Ύͻ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎΣ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯ 
ͭͦ΅ͦΦ ˻͍͙͙ͫͤͦͤͣ ͙͊ͫͦ͋͊ͣ͘ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ Ί ͔ͣͻ͔͊ͤͦͭͪ͊ͨ͜ΎΣ 
ͣ͊ͤͯ͊͡Έͤ͊ ͔ͭͪ͊ͨ͜ΎΣ ͙͒ͻ͊͡Έͤ͜ ͍͍͙ͨͪ͊Σ ͯͫ͜ ͍͙͙͒ ͍ͯ͊͜͟͡͡Έ͎ͤͦͦ ͣ͊ͫ͊͗ͯΣ 
͎͔͒ͪͦͭͪ͊ͨ͜͜ΎΣ ͔ͪͺ͔͔ͫͦͭͪ͊ͨ͟͜͡ΎΣ ͣ͜͡ͺ͔ͦ͒ͪͤ͊͗Σ ͯ͡Έ͍͍ͭͪ͊ͯͦ͊͘͟ ͔ͭͪ͊ͨ͜ΎΣ ͊ 
ͭ͊ͦ͗͟ ͔͔͙ͭͪ͟͡;ͤ͜Σ ͔͍ͭͨͦ͜͡Σ ͺͦͭͦͻͣ͜͜;ͤ͜ ͜ ͋͊͡Έ͔͎ͤͦͦ͜͡;͙ͤͻ ͙͊ͫͦ͋͘Φ  

˴ͤ͜͜͡;͙͙ͤͣ ͎͊ͯ͘͡Ύ͙ͣΣ ͯ Ύ͙͟ͻ ͨͪ͊ͼΌΊ ͺ͔͔͍ͦͭͪ͊ͨͭ͘͜͜ Ί ͔͙ͣ͒ͼ͙ͤ͊ ͨͪ͊ͼ͜Σ 
͔ͦͪͭͦͨ͒͜ΎΣ ͍͎ͭͪ͊ͣ͊ͭͦͦ͜͡ΎΣ ͍ͤͯͭͪ͜΄ͤ͜ ͻ͍͙ͦͪͦ͋Σ ͨͯ͡Έ͎ͣͦͤͦͦ͜͡ΎΣ ͎͊ͪ͒ͦͦ͟͜͜͡ΎΣ 
͔ͨ͒͊ͭͪ͜͜ΎΣ ͙͍ͫͨͦͪͭͤ͊ ͔͙ͣ͒ͼ͙ͤ͊Σ ͔͍͎ͤͪͦͦ͜͡ΎΣ ͎ͯͪͦͦ͜͡ΎΣ ͎ͨͪͦͭͦͦ͟͜͡ΎΣ 
͊ͯ͟΄͔͍ͪͫͭͦΣ ͎͔͎ͤͦͦ͜͟͜͡ΎΣ ͎͔ͪ͊ͭͪ͜͜ΎΣ ͎ͦͤͦͦ͟͜͡ΎΣ ͙͍ͨ͊͊ͭͤ͊͜͡ ͎͒ͦͨͦͣͦ͊Σ ͙ͨͫͻ͊ͭͪ͜͜Ύ 
͜ ͙ͨͫͻ͙ͦͫͦͣ͊ͭ͊͟Φ 

ˣ͍͙͊͊͊ͪ͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͨͪ͊ͼΌ͍͙͊ͭ  ͍
͍ͯ͊͜͟͡͡Έͤͦ-ͨͪ ͦͺ͙͊ͭ͜͟͡;͙ͤͻ ͍ͯͫͭ͊ͤͦ͊ͻΣ ͔ͪ͊͋ͭ͊͜͜͡ͼ͚͙ͤ͜ͻ ͼ͔ͤͭͪ͊ͻ ͜ ͤ͊͟͜͜͟͡ͻΣ 
ͦ͋ΩΊͭ͊͟ͻ ͙͍ͫͨͦͪͭͤͦ͝ ͔͙ͣ͒ͼ͙͙ͤΣ ͙͋ͯ͒ͤ͊͟ͻ ͒͡Ύ ͎ͪͦͣ͊͒Ύͤ ͨͦͻ͙͎ͦͦ͡ ͍ͯ͜͟ ͭ͊ 
͍͍ͤ͊͒͜͜͜͡Σ ͼ͔ͤͭͪ͊ͻ ͒͡Ύ ͍͍ͤ͊͒͜͜͜͡  ͜ ͚͙͊ͣ͊ͭͫ͘Ύ ͙͍ͨͪ͊ͭͤͦΌ ͙ͨͪ͊ͭͦ͟͟Ό ͊͋ͦ 
͍͙͙ͨͪͦ͒ͦ͗ͭ ͍ͤ͊;͊ͤͤΎ  ͍ͣ ͎͊ͫͭͪ͊ͭͯͪ͜͜ ͍ ͎͊ͯ͘͜͡ ͔͙ͣ͒ͼ͙͙ͤΦ  

͔́ͪͣͤ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͎ͣ͊ͫͭͪ͊ͭͯͪ͜͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˢ͍ͫͭͪ͜͝ ͊͘ ͎ͨͪͦͪ͊ͣͦΌ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͍͙ͫͭ͊ͤͦͭΈ ;͙͙ͦͭͪ ͔͔͙ͫͣͫͭͪΦ 
˸͎͔͊ͫͭͪͫ͜Έ͟͜ ͎͙ͨͪͦͪ͊ͣ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͜ ͤ͊ ͍͙͚ͨͦͤ ͊͋ͦ ͔͍͙͚ͤͨͦͤ ͪͦ͋ͦ;͙͚ ͔͒ͤΈΦ 

˾͎ͦ͘͡Ύ͔ͤͣͦ ͎͍ͨ͒ͦͭͦͯ͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͍ ͍͔͙͔̂ͤͪͫͭͭ͜͜ 
͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ Campus WienΣ Ύ͙͚͟ ͍͋ͯ ͍͙͚͊ͫͤͦ͊ͤ͘ ͯ нллм ͪͦͼ͜ ͯ ˤ͒ͤ͜͜ 
όˢ͍ͫͭͪ͜Ύύ ώрϐΦ ˤ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͍ͤ͊;͊ΊͭΈͫΎ ͨͦͤ͊͒ прлл ͔͍ͫͭͯ͒ͤͭ͜ ͊͘ ͤ͊ͨͪΎ͙ͣ͊ͣ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͜ ͎͍ͣ͊ͫͭͪ͜͜ ͙ͪͤ͘͜ͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭΥ ͙͚͒͊ͤ͘ ͜ 
͍͙͋ͯ͒ͤ͜ͼ͍ͭͦΣ ͙͍͍ͨͪͪͦ͒ͦͤ͊ͫͭͦ͘Σ ͔͍ͨͪͦͭͯ͊ͤͤ͟ΎΣ ͫͦͼ͊͜͡Έͤ͜ ͎͙ͨͦͫͯ͡ ͍ 
͔͍͒ͪ͗͊ͤͦͣͯ ͔ͫͭͦͪ͟͜Σ ͦͻͦͪͦͤ͊ ͍͒ͦͪͦ͘ΩΎ όͺ͙͘͜;ͤ͊ ͔ͭͪ͊ͨ͜ΎύΦ  

͍͔͙͔̂ͤͪͫͭͭ͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ Campus Wien ͍͙ͨͪͦͦ͒ͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ 
͎͍ͣ͊ͫͭͪ͜͜ ͊͘ ͙ͣ͗͒ͫ͜ͼ͙ͨͤ͊ͪͤͦ͜͡Ό ͎͔ͣ͊ͫͭͪͫ͜Έͦ͟Ό ͍ͤ͊;͊͡ΈͤͦΌ ͎ͨͪͦͪ͊ͣͦΌ ͤ͊ 
͋͊͘͜ ͍͋͊͊͊ͪͫ͟͡Έ͎ͦͦ͟ ͔ͫͭͯͨͤΎ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ ͘͜ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ ͘ ͙͍ͨͪͫͦΊͤͤΎͣ 
͍͙͙ͨͯͫͤͯ͟͟ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ζ˸͎͊ͫͭͪ͊͜ ͤ͊ͯ͟ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝η όa{Ŏt¢ύ 
όaŀǎǘŜǊǎǘǳŘƛŜƴ ŦǸǊ tƘȅǎƛƻǘƘŜǊŀǇŜǳǘLƴƴŜƴύΦ  

˸͙͗͒ͫ͜ͼ͙ͨͤ͊ͪͤ͊͜͡ ͎͔ͣ͊ͫͭͪͫ͜Έ͊͟ ͍ͤ͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͍͟͡Ό;͊Ί ͙ͭͪ 
͔͙ͭ͊ͨ ͍ͤ͊;͊ͤͤΎΣ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͎ͣ͊ͫͭͪͯ͜ ͣ͘͜ͼ͙͙ͤͭ ͍ͫͦ͝ 
ͨͪͦͺ͔͚ͫͤ͜͜ ͤ͊ͤͤ͘Ύ  ͚ ͪͦ͘΄͙͙͙ͪͭ ͍͙ͤ͊;͙͟  ͍ ͔ͭͻͤ͜;͚ͤ͜ ͭ͊ ͍ͯͨͪ͊ͤͫ͜͡Έ͚͟͜ 
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ͫͺ͔ͪ͊ͻΦ ˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ 
ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͤ͊ ͍͒͊ ͙ͪͦ͟ όмнл ͔͙͍ͪ͒ͭ͟͜ ECTS) ͭ ͊͋͡Φ 3.  

͙́͊͋͡ͼΎ о 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͘ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ 

όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͍ ͯ ͍͔͙͔ͤͪͫͭͭ͜͜ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͤ͊ͯ͟ FH Campus Wien 
ό͍͒͊ ͙ͪͦ͟Σ мнл ͟ ͔͙͍ͪ͒ͭ͜ 9/¢{ύ 

˹͍͊;͊͡Έͤ͜ ͙ͯͪͫ͟ ͙̅ͦͪͣ ͜ ͔͙ͣͭͦ͒ 
͍ͤ͊;͊ͤͤΎ 

˸͔͙ͭͦ͒ ͦͼ͙ͤ͜͟ ECTS 

˻͍͙ͫͤͦ ͍͙ͤ͊ͯͦ͟ͻ 
͔͒ͦͫ͒͗ͤ͜͡Έ 

͔͟͡ͼ͜͝Σ ͙ͨͪ͊ͭ͟;ͤ͜Σ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊ ͪͦ͋ͦͭ͊ 

ͺͤ͊͜͡Έͤ͊ ͔͔ͨͪͤͭ͊͘ͼ͜ΎΣ 
͎͍͔ͦ͋ͦͦͪͤͤΎ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 

3,0 

˴ͤ͜͜͡;ͤ͊ ͜ ͨͪͦͺ͔͚ͫͤ͊͜ 
͔͎ͭͪͣͤͦͦ͜͜͡Ύ 

͔͟͡ͼ͜͝Σ ͎͍ͪͯͨͦ͊ ͜ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊ ͪͦ͋ͦͭ͊ 

͔͍ͭͫͭͯ͊ͤͤΎ 2,0 

˴͙͔ͪͭͪ͜͝ ͦͼ͙ͤ͜͟ Ύͦͫͭ͟͜ 
ͨͪͦͼ͔͒ͯͪ 

͔͟͡ͼ͜͝ ͔͍ͭͫͭͯ͊ͤͤΎ 3,0 

˩͔ͫͨͪͭͤ͊͟ ͦͼͤ͊͜͟ 
ͨͪͦͼ͔͒ͯͪ 

͔͟͡ͼ͜͝-͙͒ͫͯͫ͟͜͝ ͔͍ͭͫͭͯ͊ͤͤΎ 2,0 

˾͔͊͋ͭ͊͜͜͡ͼ͚ͤ͊͜ 
͒͜ ͎͙͊ͤͦͫͭ͊͟ 

͔͟͡ͼ͜͝Σ ͔͚ͫ͟-͊ͤ͊͘͜͡Σ 
͚ͫ͊ͣͦͫͭͤ͊͜ ͪͦ͋ͦͭ͊ 

͙͚ͯͫͤ ͔͔͊ͣͤ͘͟ 2,0 

˹͍͊ͯͦ͊͟ ͔ͭͦͪ͜Ύ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

͔͟͡ͼ͜͝Σ ͙ͨͪ͊ͭ͟;ͤ͜Σ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊ ͪͦ͋ͦͭ͊ 

͙ͨͫΈ͍ͣͦ͊ ͪͦ͋ͦͭ͊ 3,0 

ˢͭͯ͊͟͡Έͤ͊ ͍ͤ͊ͯͦ͊͟ 
͔͙ͭͣ͊ͭ͊͟ 

͔͟͡ͼ͜͝Σ ͙ͨͪ͊ͭ͟;ͤ͜Σ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊ ͪͦ͋ͦͭ͊ 

͙ͨͫΈ͍ͣͦ͊ ͪͦ͋ͦͭ͊ 2,0 

͎̅ͦͦ͘͜͜͜͡Ύ ͜ ͔͙ͣ͒ͼ͙ͤ͊ 
͔ͫͨͼ͊͜͡Έ͎ͤͦͦ 
ͻ͊ͪ;͍ͯ͊ͤͤΎ 

͔͟͡ͼ͜͝ ͙͚ͯͫͤ ͔͔͊ͣͤ͘͟ 3,0 

˨͎͙͊ͤͦͫͭ͊͜͟ ͜ ͔͙ͣͭͦ͒ 
͍͙ͣͪ͜Ό͍͊ͤͤΎ 

͔͟͡ͼ͜͝ ͙ͨͫΈ͍͙͚ͣͦ ͔͔͊ͣͤ͘͟ 3,0 

ˢͭͯ͊͟͡Έͤ͊ ͔͙ͭͣ͊ͭ͊͟ 
͒͜Ί͎ͭͦͦ͜͡͝ 

͔͟͡ͼ͜͝ ͙͚ͯͫͤ ͔͔͊ͣͤ͘͟ 2,0 

˽ͦ΄ͯ͟ ͔͙ͭͪ͊ͭͯͪ͜͡Σ 
͙͔͙͚ͫͫͭͣͤ ͊ͤ͊͘͜͡Σ ͤ͊ͯ-
͍ͦͦ͟-͙͚͒ͦͫ͒ͤ͜͡ ͔ͨͪͦͭ͟ 

ͫ͊ͣͦͫ ͚ͭͤ͊͜ ͪͦ͋ͦͭ͊  2,0 

˩͙ͭ͊͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͔ͨͪͤͭ͊͘ͼ͜͝Σ ͔͙͍ͤͭͪ͊ͭͤ͊͜͟ 
͙͒ͫͯͫ͟͜ΎΣ ͚ͫ͊ͣͦͫͭͤ͊͜ 
ͪͦ͋ͦͭ͊ 

͙ͨͫΈ͍ͣͦ͊ ͍͍ͨͪ͊͊ 1,0 

˸͔͙ͭͦ͒ Ύ͎ͫͤͦͦ͟͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

͔͔͙ͭͦͪͭ;͔ͤ ͎͍͔ͦ͋ͦͦͪͤͤΎΣ 
͔͔ͨͪͤͭ͊͘ͼ͜͝Σ ͔͍ͤͭͪ͜ΩΌ-
͍͊ͤͤΎΣ ͋ͪ͘͜ ͙͒͊ͤͻ  

͙ͨͫΈ͍ͣͦ͊ ͍͍ͨͪ͊͊ 3,0 

͙͚̒ͫͤ͟͜ ͊ͤ͊͘͜͡ ͙͒͊ͤͻ ͎͍͔ͦ͋ͦͦͪͤͤΎΣ ͔͔ͨͪͤ͘-
ͭ͊ͼ͜͝Σ ͊ͤ͊͘͜͡ ͍͊͒͊ͤ͘Έ 

͙ͨͫΈ͍ͣͦ͊ ͍͍ͨͪ͊͊ 2,0 

˴ͤ͜͜͡;ͤ͜ ͔͙ͣͭͦ͒ ͜ 
͙͙ͫͭ͊ͭͫͭ͊͟ 

͔͟͡ͼ͜͝Σ ͙ͨͪ͊ͭ͟;ͤ͜ ͊ͤ͘ΎͭͭΎ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜Ύ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 

3,0 

˴ͤ͜͜͡;ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͟͡ͼ͜͝ ͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 2,0 

͍̂ͨͪ͊ͤͤ͜͡Ύ ͔͙ͨͪͦͭ͊ͣ͟ ͎͍͔ͦ͋ͦͦͪͤͤΎΣ ͍͚ͦͪͦͭͤ͘͜ 
͍͘ΩΎͦ͘͟  

͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 3,0 

˽ͪͦͼ͔ͫ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͎͍͔ͦ͋ͦͦͪͤͤΎΣ ͍͚ͦͪͦͭͤ͘͜ 
͍͘ΩΎͦ͘͟ 

͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 2,0 



_____________˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ5ȟ Ο 4 (48) 

83 

͍̂ͨͪ͊ͤͤ͜͡Ύ 
͔ͨͪͫͦͤ͊ͦͣ͡ 

͔͙͍ͤͭͪ͊ͭͤ͊͜͟ ͙͒ͫͯͫ͟͜Ύ  ͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 3,0 

˾ͦ͋ͦͭ͊ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͔͙͍ͤͭͪ͊ͭͤ͊͜͟ ͔͔ͨͪͤ͘-
ͭ͊ͼ͜ΎΣ ͎͍ͪͯͨͦ͊ ͪͦ͋ͦͭ͊ 

͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 2,0 

˭͍͙͚͒ͦͪͦ ͣ͊ͭ͟͜͡ 
ͦͣͨ͊ͤ͟͜͝ 

͎͍ͪͯͨͦ͊ ͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊ 
ͪͦ͋ͦͭ͊Σ ͙͒ͫͯͫ͟͜͝ 

͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͔͔ͨͪͤ͘-
ͭ͊ͼ͜͝ ͎͍ͪͯͨͦͦ͝ ͙ͪͦ͋ͦͭ 

3,0 

˾͙͙ͭͦͪ͊͟ ͜ ͦͪ͊ͭͦͪͫΈ͔͟ 
͙͔ͣͫͭͼ͍ͭͦ 

͔͟͡ͼ͜͝Σ ͎͍ͪͯͨͦ͊ ͪͦ͋ͦͭ͊ ͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 1,0 

˴ͦͤͺͭ͜͟͡ ͜ ͙ͪ͊͘͟ 
͍ͯͨͪ͊ͤͤ͜͡Ύ 

͍ͫͭͯͨͤ͊ ͔͟͡ͼ͜ΎΣ ͔͍ͪͦ͜͡ 
͎͙ͪ͜Σ ͊ͤ͊͘͜͡ ͍͔͙ͨͦ͒ͤ͜͟ 

͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 2,0 

˻͍͙ͫͤͦ ͔ͭͦͪ͜͝ ͍ͤ͊;͊ͤͤΎ 
ͭ͊ ͍ͤ͊;͊͡Έͤ͜ ͔ͣͦ͒͜͡  

͔ͫͣͤ͊ͪ͜ ͔ͫͣͤ͊ͪͫ͜Έ͊͟ ͪͦ͋ͦͭ͊ 2,0 

˿͍ͨͯ͊ͤͤ͜͟͡Ύ ͜ ͍͊͘Ίͣͦ͒͜Ύ 
͍ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜ 

͔ͫͣͤ͊ͪ͜ ͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 3,0 

˨͙͙͒͊ͭ͟;ͤ͜ ͔͙ͣͭͦ͒ 
͍͙ͪͦͭͯ͘͟ ͔͙ͣ͒;͙ͤͻ 
ͨͪͦͺ͔͚ͫ͜ 

͔ͫͣͤ͊ͪ͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͔ͨͪͤͭ͊͘ͼ͜͝ 3,0 

˸͔͙ͭͦ͒ ͔͔ͨͪͤͭ͊͘ͼ͜͝  ͔͟͡ͼ͜͝Σ ͎͍ͪͯͨͦ͊ ͜ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊ ͪͦ͋ͦͭ͊Σ 
͍͔͍͒ͦͤ͊͜;͊ͤͤΎ 

͙͍͊ͭͤ͊͟ ͯ;͊ͫͭΈ 2,0 

˽͍ͪ͊͊ ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ 
΅ͦ͒ͦ ͣ͘͜ͼ͔ͤͤͤΎ 
͍͒ͦͪͦ͘ΩΎ  

͔͟͡ͼ͜͝-͙͒ͫͯͫ͟͜͝ ͒ͦͣ͊΄ͤΎ ͪͦ͋ͦͭ͊ 2,0 

˸͔͙͎͊ͪͭͤ͟ ͔͟͡ͼ͜͝-͙͒ͫͯͫ͟͜͝Σ ͎͍ͪͯͨͦ͊ 
ͪͦ͋ͦͭ͊ 

ͪͦͪͦ͋͊͘͟ 
͔͙͎͍͎ͣ͊ͪͭͤͦͦͦ͟ ͨ͊ͤͯ͡ 

2,0 

͍̂ͨͪ͊ͤͤ͜͡Ύ ͤ͊ͤͤ͘Ύ͙ͣ ͔͟͡ͼ͜͝-͙͒ͫͯͫ͟͜͝ ͙͍͊ͭͤ͊͟ ͯ;͊ͫͭΈ 2,0 

˴ͦͤͼ͔ͨͼ͜͝ ͭ͊ ͔͙ͣͭͦ͒ 
͍ͯͨͪ͊ͤͤ͜͡Ύ 

͎͍͔ͦ͋ͦͦͪͤͤΎΣ ͍͚ͦͪͦͭͤ͘͜ 
͍͘ΩΎͦ͘͟ 

͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎ 3,0 

˻ͻͦͪͦͤ͊ ͍͒ͦͪͦ͘ΩΎ ͔͟͡ͼ͜͝-͙͒ͫͯͫ͟͜͝Σ 
͔͔ͨͪͤͭ͊͘ͼ͜Ύ ͔͙ͭͣ͊ͭ;͙ͤͻ 
͔͒ͦͫ͒͗ͤ͜͡Έ ͜ ͔͍ͫͣͤ͊ͪ͜͜ 

͙ͨͫΈ͍͙͚ͣͦ ͔͔͊ͣͤ͘͟ 3,0 

˹͔͙ͭͪ͊͒ͼ͚ͤ͊͜ 
͔͙ͣ͒ͼ͙ͤ͊ 

͔͡ͼ͟͜͝ ͘ ͔͔ͨͪͤͭ͊͘ͼ͜Ύ͙ͣ ͙͚ͯͫͤ ͔͔͊ͣͤ͘͟ 2,0 

˩ͦͤͦͣ͊͟͜͟ ͦͻ͙ͦͪͦͤ 
͍͒ͦͪͦ͘ΩΎ 

͔͟͡ͼ͜͝-͙͒ͫͯͫ͟͜͝Σ ͔͙ͭͣ͊ͭ;ͤ͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

͙͚ͯͫͤ ͔͔͊ͣͤ͘͟ 3,0 

˹͍ͦ͜ ͙͊ͫͦ͋͘ ͍ͣ͊ͫͦͦ͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝ 

ͫͨ͜͡Έͤ͊ ͪͦ͋ͦͭ͊ ͔͔ͫͨͪͭͤ͊͟ ͦͼͤ͊͜͟ 
͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭ 

2,0 

˽͙ͪ͊͒ͤ͊͟͡ ͔͔ͨͪ͒͊;͊ 
ͤ͊ͤ͘Έ 

͍͔ͫͭͦͪͤͤΎ ͪͦ͋ͦ;ͦ͝ ͎͙ͪͯͨ ͙͍͊ͭͤ͊͟ ͯ;͊ͫͭΈΣ 
͍͙͚ͨ͒ͫͯͣͦ͜͟ ͔͒ͦͯͣͤͭ͟ 

3,0 

˴ͦͤͼ͔ͨͼ͜Ύ 
ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ 
͜ ͔͔͙ͫͨͪͭ͊͘͟ 

͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊ ͪͦ͋ͦͭ͊Σ 
͔͔ͨͪͤͭ͊͘ͼ͜͝Σ ͙͒ͫͯͫ͟͜͝ 

͙ͨͫΈ͍͙͚ͣͦ ͔͔͊ͣͤ͘͟ 3,0 

˿͍ͭ͊͗ͯ͊ͤͤΎ   5,0 

˸͎͔͊ͫͭͪͫ͜Έ͊͟ 
͙͔͒ͫͪͭ͊ͼ͜Ύ 

  24 

 

̒͟ ͋͊;͙ͣͦΣ ͤ͊ ͔ͨͪ΄ͦͣͯ ͔ͭ͊ͨ͜ ͚ͣ͊͋ͯͭͤ͜ ͎͙ͣ͊ͫͭͪ͜ ͍͙͍;͊ΌͭΈ ͎͊͊͘͡Έͤ͜ 
ͣͦ͒ͯ͜͡ ΅ͦ͒ͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό ͭ͊ ͦͻͦͪͦͤͦΌ ͍͒ͦͪͦ͘ΩΎΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
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͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͤ͟͜͜͡;ͤͦ͝ ͔͔͙͙ͫͨͪͭ͘͟Φ ˨͎͙͚ͪͯ ͔ͭ͊ͨ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ 
͔͊ͪͨͤͤ͘͟͜͡Ύ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟Σ ͤ͟͜͜͡;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜Σ ͍͙ͤ͊͘;͔ͤͤΎ 
͔͙͙ͭͣ͊ͭ͟ ͍ͤ͊ͯͦͦ͟͝ ͙ͪͦ͋ͦͭ ͭ͊ ͪͦ͘΄͙͔ͪͤͤΎ ͔͙ͣ͒;͙ͤͻ ͤ͊ͤ͘ΈΦ ͔͚́ͪͭ͜ ͔ͭ͊ͨ 
͍͟͡Ό;͊Ί ͍͒ͦ͒͊ͭͦ͟͜ ͔͔͙ͨͪ͒ͣͭ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜  ͚͎͍͙ͨ͒ͦͭͦ͜͟ ͎͔ͣ͊ͫͭͪͫ͜Έͦ͟͝ 
͙͔͒ͫͪͭ͊ͼ͜͝Φ  

͙̅ͦͪͣ͊ͣ ͭ͊ ͔͙ͣͭͦ͒͊ͣ ͍ͤ͊;͊ͤͤΎ  ͍͎͍ͨ͒ͦͭͦ͜ͼ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͎͍ͣ͊ͫͭͪ͜͜ ͘͜ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ Ί ͔͟͡ͼ͜͝Σ ͔͟͡ͼ͜͝-͙͒ͫͯͫ͟͜͝Σ ͔ͫͣͤ͊ͪͫ͜Έ͟͜ ͭ͊ ͙ͨͪ͊ͭ͟;ͤ͜ ͊ͤ͘ΎͭͭΎΣ 
͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊  ͚ ͚ͫ͊ͣͦͫͭͤ͊͜ ͪͦ͋ͦͭ͊Φ ̂ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͍͙͊͒͊͟͡;͙͊ͣ 
͙͍͊ͭͤͦ͟ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͎͍ͪͯͨͦ͊ ͪͦ͋ͦͭ͊Σ ͔͚ͫ͟-͊ͤ͊͘͜͡Σ ͔͔ͨͪͤͭ͊͘ͼ͜͝Σ ͔͍ͪͦ͜͡ ͎͙ͪ͜Σ 
͔͙͍ͤͭͪ͊ͭͤ͜͟͜ ͙͒ͫͯͫ͟͜͝Σ ͔͍ͤͭͪ͜ΩΌ͍͊ͤͤΎΣ ͍͔͍͒ͦͤ͊͜;͊ͤͤΎ ͭͦ΅ͦΦ  

˻͍͙͙ͫͤͦͤͣ ͔͙ͣͭͦ͒͊ͣ ͦͼͤ͜Ό͍͊ͤͤΎ Ί ͎͍͔ͦ͋ͦͦͪͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Σ 
͔͍ͭͫͭͯ͊ͤͤΎΣ ͯͫͤ͜  ͚͙ͨͫΈ͍ͣͦ͜ ͔͔͙͊ͣͤ͘͟Σ ͙ͨͫΈ͍ͣͦ͊ ͪͦ͋ͦͭ͊Σ ͙͍͊ͭͤ͊͟ ͍ͫͨͨͪ͊͜ͼΎΣ 
͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͔͔ͨͪͤͭ͊͘ͼ͜͝ ͎͍ͪͯͨͦͦ͝ ͙ͪͦ͋ͦͭΣ ͦͼͤ͊͜͟ ͒ͦͣ͊΄ͤΈͦ͝ ͙ͪͦ͋ͦͭΣ 
͔͔ͤͭͪͨͪͭ͊͜ͼ͜Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͭͦ΅ͦΦ 

ˤ͙͙ͨͯͫͤ͟͟ ͙ͣ͗͒ͫ͜ͼ͙ͨͤ͊ͪͤͦ͜͡͝ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͣ͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͚͙͊ͣ͊ͭ͘ 
͔͍ͪͤ͟͜͜ ͙ͨͦͫ͊͒Σ ͪͦͪͦ͋͘͡Ύ͙ͭ  ͚ ͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͦͤ͟ͼ͔ͨͼ͜͝ ͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͫͺ͔ͪ͜ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎΦ ˸͎͊ͫͭͪ͜ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͔ͣͦ͗ 
͍͙͙ͨͪͦͦ͒ͭ ͦͼͤ͜Ό͍͊ͤͤΎ ͙͍͙ͫͭ͊ͤ͒͊ͪͭͦ͊ͤ͘ͻ ͨͪͦͼ͔͒ͯͪ ͘͜ ͣ͘͜ͼ͔ͤͤͤΎ ͭ ͊
ͨͪͦͺ͙͙͊ͭ͜͟͟͡ ͍͒ͦͪͦ͘ΩΎΣ ͍͙ͨ͊ͤͯ͊ͭ͡ ͔ͦͤͦͣ͟͜;ͤͯ ͺ͔͔͍͙ͦͭͪ͊ͨͭ͘͜͜;ͤͯ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜Φ 
ˤͤ͜ ͔ͣͦ͗ ͚͙͊ͣ͊ͭ͘ ͙ͨͦͫ͊͒  ͍͔͙ͣ͒;͙ͤͻ ͍ͯͫͭ͊ͤͦ͊ͻ ό͊ͪͤ͜͟͡ΎͻΣ ͨͦͤ͊͜͟͜͜͟͡͡ͻΣ 
͔ͪ͊͋ͭ͊͜͜͡ͼ͚͙ͤ͜ͻ ͊͊͒͊͘͟͡ͻΣ ͫ͊ͤ͊ͭͦͪ͜ΎͻύΣ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͯ͜͡Σ 
ͦͤͫͯ͟͡Έͭ͊ͼ͚ͤͯ͜Σ ͍ͯͨͪ͊ͤͫ͜͡Έͯ͟Σ ͍͙͊͒͊͟͡ͼΈͯ͟ ͒͜Ύ͡Έͤͫͭ͜Έ ό͔ͦ͒͗͟͜͡Σ 
͍͔͙͔͙ͯͤͪͫͭͭ͜ύΣ ͚͙͊ͣ͊ͭͫ͘Ύ ͨͦ͊͘΄ͭ͊ͭͤͦΌ ͙ͨͪ͊ͭͦ͟͟ΌΦ  

˨͡Ύ ͍ͨͦͪͤ͜ΎͤͤΎ ͣͫͭͯ͘͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͨ͒͜ ;͊ͫ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎͍ͣ͊ͫͭͪ͜͜ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͎ͪͦ͘͡Ύ͔ͤͣͦ ͤ͜΄͙͚ ͍͙΅͙͚ 
͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡ ˢ͍ͫͭͪ͜͝Σ Ύ͙͚͟ ͍͙ͨͪͦͦ͒ͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ 
ͺͻ͍͊͜ͼ͍͜Φ ́͊͟Σ ˨͚ͯͤ͊ͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ Krems ͨͪͦͨͦͤͯΊ ͎͔ͣ͊ͫͭͪͫ͜Έͯ͟ 
͎ͨͪͦͪ͊ͣͯ ͦͨͦͪͤͦ-ͪͯͻ͍ͦͦ͝ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ώоϐΦ ˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͙ͭ͊͟ͻ ͎͍ͣ͊ͫͭͪ͜͜ ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͭ͊ͦ͗͟ ͤ͊ ͍͒͊ ͙ͪͦ͟Σ ΅ͦ ͫ͊͒͊͟͡Ί мул ͔͙͍ͪ͒ͭ͟͜ 
ECTS ͘ ͙͍ͨͪͫͦΊͤͤΎͣ ͍͙͙ͨͯͫͤͯ͟͟ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ζ˸͎͊ͫͭͪ͊͜ ͤ͊ͯ͟ ό˸Sͫ ύ ͦͨͦͪͤͦ-
ͪͯͻ͍ͦͦ͝ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝η όͭ͊͋͡Φ пύΦ 

͙́͊͋͡ͼΎ п 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͦͨͦͪͤͦ-ͪͯͻ͍ͦͦ͝ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͍ 

˨͚ͯͤ͊ͫΈͦͣͯ͟ ͍͔͙͔ͯͤͪͫͭͭ͜͜ Krems ό͍͒͊ ͙ͪͦ͟Σ мнл ͟ ͔͙͍ͪ͒ͭ͜ 9/¢{ύ 
˹͍͊;͊͡Έͤ͜ ͔͔͙ͨͪ͒ͣͭ ECTS 

1. ͔́ͦͪ͜Ύ ͦͨͦͪͤͦ-ͪͯͻ͍ͦͦ͝ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ 18 

 ˿͔ͨͼ͊͜͡Έͤ͊ ͊ͤ͊ͭͦͣ͜Ύ  

 ˿͔ͨͼ͊͜͡Έͤ͊ ͺ͎ͦͦ͘͜͜͜͡Ύ  

 ˣ͔ͦͣ͜ͻ͊ͤ͊͜͟  

 ˻͔ͪͭͦͨ͒͜Ύ ͜ ͍͎ͭͪ͊ͣ͊ͭͦͦ͜͡Ύ  

2. ˸͔͎ͭͦ͒ͦͦ͜͡Ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 20 

 ˱͔ͤͫͭͪͯͣͤͭ͊͡Έͤ͊ ͎͙͒͊ͤͦͫͭ͊͜͟  
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 ˴ͤ͜͜͡;ͤ͜ ͍ͣͪͯ͊ͤͤ͜͟Ύ  

 ˴͔͍͙ͪͤ͜ͼ͍ͭͦ ͔͙ͣͭͦ͒͊ͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  

 ˾ͦ͋ͦͭ͊ ͘ ͔͒ͦͯͣͤͭ͊͟ͼ͜ΊΌ  

3. ˴͔͍͙͍͔ͦͤͫͪ͊ͭͤ ͍ͯ͊ͤͤ͜͟͡Ύ 20 

 ˸͔͙ͭͦ͒ ͣ͊ͤͯ͊͡Έͤͦ͝ ͔ͭͪ͊ͨ͜͝  

 ͔̂ͫͯͤͤͤΎ ͋ͦ͡Ό  

 ˹͍͊;͊ͤͤΎ ͔͙͔ͣ͒͊ͣͤͭͦͤͦ͘͟͝ ͔ͭͪ͊ͨ͜  

4. ˨͍ͦ͊ͦ͊͘͟ ͔͙ͣ͒ͼ͙ͤ͊ ͜ ͙ͨͪ͊ͭ͊͟͟ 16 

 ˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͎͊ͯ͘͜͡ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ  

 ˣ͙͙ͦͫͭ͊ͭͫͭ͊͜͟  

 ζ˨͙ͦ͊͘͟η ͤ͊ ͍ͦͫͤͦ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  

5. ˿ͦͼ͊͜͡Έͤ͜ ͍͙ͤ͊;͙͟ 5 

 ˹͍͊;͊͡Έ͙͚ͤ ͍͘ΩΎͦ͘͟   

 ˽͔͔ͪͤͭ͊͘ͼ͜Ύ κ ˾͙͙ͭͦͪ͊͟  

 ˽͙ͫͻ͎ͦͦ͜͡Ύ  

6. ˴ͤ͜͜͡;͔ͤ ͍ͤ͊;͊ͤͤΎ 11 

 ˨͎ͦ͡Ύ͒ ͊͘ ͨ͊ͼ͜Ίͤͭͦͣ  

˸͎͔͊ͫͭͪͫ͜Έ͊͟ ό͙͒ͨͦͣͤ͊͡ύ ͪͦ͋ͦͭ͊ 30 

 ˤͫΈ͎ͦͦ κ  9/¢{  120 
 

˹͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͣͦ͗ͤ͊ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ 
͟͜͡Έͫͭ͟͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͘ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͍ ˢ͍ͫͭͪ͜͝  ͍
͔͔ͫͪ͒ͤΈͦͣͯ ͍͙ͫͭ͊ͤͦͭΈ мл ͙͒ͫͼ͙ͨͤ͜͡ ͤ͊ ͔͔ͫͣͫͭͪΦ ˨͙ͫͼ͙͙ͨͤ͜͡ ͙͒ͦͤ͟͜͡;ͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͫ͊͒͊͟͡ΌͭΈ мр ҈ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͎͙ͦ͒ͤΣ 
͙͒ͫͼ͙͙ͨͤ͜͡ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ς 16,5 ҈Σ ͙͒ͫͼ͙͙ͨͤ͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
ͭ͊ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ς 60 ҈Φ ˿͍ͭ͊͗ͯ͊ͤͤΎ όͤ͟͜͜͡;͔ͤ ͍ͤ͊;͊ͤͤΎύ ͚ͣ͊͋ͯͭͤ͜ͻ 
͎͍ͣ͊ͫͭͪ͜͜ ͤ͊ͯ͟ ͘͜ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͙͍ͭͪ͊Ί оол ͎ͦ͒Φ  

˭͍͙͊ͯ͊͗ͣͦΣ ΅ͦ ͔͔ͨͪ͜͟͡ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͒͡Ύ ͍͊ͫͦ͘ΊͤͤΎ 
͎͔ͣ͊ͫͭͪͫ͜Έͦ͟͝ ͎͙ͨͪͦͪ͊ͣ ͙͚ͦ͗ͤ͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͍͍ͫͭ͊ͤͦ͡ΌΊ ͙͍ͤ͒͒ͯ͊͜͜͡ΈͤͦΦ  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ ͯ 
͔ͪͯ͘͡Έͭ͊ͭ͜ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͎͍ͨ͒ͦͭͦͯ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͘͜ 
ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύΣ ͚͒ͫͤ͘͜ΌΌͭΈ ͍ͫͣ͜͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˢ͍ͫͭͪ͜͝Φ 
˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ 
ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͤ͊ ͙ͭͪ ͙ͪͦ͟ ό΄ͫͭ͜Έ ͔͔͍ͫͣͫͭͪ͜ ͨͦ ол ͔͙͍ͪ͒ͭ͟͜ύ ͜ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ мул 
͔͙͍ͪ͒ͭ͟͜Σ ΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͍͔͚̐ͪͦͨͫΈ͚͟͜ ͔͙͚ͪ͒ͭͤ͟͜ ͙͔ͫͫͭͣ͜ ό9/¢{ύΦ ˴͜͡Έͫͭ͟͜Έ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ ˢ͍ͫͭͪ͜͝ ͨͪͦͭΎ͎ͦͣ ͔͔ͫͣͫͭͪͯ ͍͙ͫͭ͊ͤͦͭΈ  ͔͔ͯͫͪ͒ͤΈͦͣͯ мп ͙͒ͫͼ͙ͨͤ͜͡Σ ͊ 
͍ͫͭ͊͗ͯ͊ͤͤΎ ͙͍ͭͪ͊Ί ͍͒͜ мнфл ͎ͦ͒ ͒ͦ мпмл ͎ͦ͒Φ 

˨͡Ύ ͍ͫͭͯͨͯ ͒ͦ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͍ ͎͊ͯ͘͜͡ ͺ͔ͦͭͪ͊ͨ͘͜͜͜͝ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ ˢ͍ͫͭͪ͜͝ ͊͋ͭͯͪ͜͜Ίͤͭ ͍͙͔ͨͦͤͤ ͙ͣ͊ͭ ͫͭͯͨͤ͜Έ ͍͋͊͊͊ͪ͊͟͡ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝Φ 
˹͍͊;͊ͤͤΎ ͎ͣ͊ͫͭͪ͊͜ ͙͍ͭͪ͊Ί ͍͒͊ ͙ͪͦ͟ όмнл ͔͙͍ͪ͒ͭ͟͜ύ ͘ ͙͍ͨͪͫͦΊͤͤΎͣ ͍͙͙ͨͯͫͤͯ͟͟ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ζ˸͎͊ͫͭͪ͊͜ ͤ͊ͯ͟ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝η όa{Ŏt¢ύ ͊͋ͦ ζ˸͎͊ͫͭͪ͊͜ ͤ͊ͯ͟ 
όS˸ͫ ύ ͔ͫͪͼ͔͍ͦ-͙ͫͯ͒ͤͤͦ͝ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝η ό˸͔͙͒;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ˥ͪ͊ͼ͊ύ ͊͋ͦ 
ζ˸͎͊ͫͭͪ͊͜ ͤ͊ͯ͟ ό˸Sͫ ύ ͦͨ ͦͪͤͦ-ͪͯͻ͍ͦͦ͝ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝η (˨͚͙͚ͯͤ͊ͫ͟ 
͙͍͔͙͔ͯͤͪͫͭͭ ͣΦ ˴͔ͪͣͫ)Φ ˸͙͗͒ͫ͜ͼ͙ͨͤ͊ͪͤ͊͜͡ ͎͔ͣ͊ͫͭͪͫ͜Έ͊͟ ͎ͨͪͦͪ͊ͣ͊ ͍͟͡Ό;͊Ί 
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͙ͭͪ ͔͙ͭ͊ͨ ͍ͤ͊;͊ͤͤΎΣ Ύ͟͜ ͎͙ͨͦ͋͡͡ΌΌͭΈ ͨͪͦͺ͔͚ͫͤ͜͜ ͤ͊ͤͤ͘Ύ  ͚ ͯͣ ͤͤ͜Ύ 
͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͎ͣ͊ͫͭͪ͊͜ ͭ͊ ͍͒ͦͫͦͤ͊͟͡ΌΌͭΈ ͍͙ͤ͊;͙͟ ͍ ͔ͭͻͤ͜;͚ͤ͜  ͍ͯͨͪ͊ͤͫ͜͜͡Έ͚͟͜ 
ͫͺ͔ͪ͊ͻΦ ˴͜͡Έͫͭ͟͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎ͣ͊ͫͭͪ͊͜ ͘ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͍ 
ˢ͍ͫͭͪ͜͝  ͍ͫ ͔͔ͪ͒ͤΈͦͣͯ ͍͙ͫͭ͊ͤͦͭΈ мл ͙͒ͫͼ͙ͨͤ͜͡ ͤ͊ ͔͔ͫͣͫͭͪ. 

˭ͣͫͭ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͜ ͎͍ͣ͊ͫͭͪ͜͜ ͺ͙͘͜;ͤͦ͝ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ 
όͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ύ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˢ͍ͫͭͪ͜͝ ͔͔ͨͪ͒͋͊;͊Ί ͺ͍ͦͪͣͯ͊ͤͤΎ 
͔͔͎ͦͣͨͭͤͭͤͦͦ͟ ͺ͊ͻ͍͜ͼΎΣ ͎͒͊ͭͤͦͦ͘ ͨͪ͊ͼΌ͍͙͊ͭ ͯ ͫ͊͒͟͜͡ ͙ͣ͗͒ͫ͜ͼ͙ͨͤ͊ͪͤͦ͜͡͝ 
͙ͦͣ͊ͤ͒͟ ͘ ͊ͪ͜͟͡Ύ͙ͣΣ ͔͔͙ͣ͒ͫͫͭͪ͊ͣΣ ͨͪ͊ͼ͔͔͔͍͙ͭͪ͊ͨͭ͊ͣΣ ͎͔͙ͦͦͨ͒͊ͣ͡Σ 
͙ͨͫͻ͎͙ͦͦ͊ͣ͡ ͭ͊ ͤ͜΄͙͙ͣ ͺ͊ͻ͍͜ͼΎ͙ͣ Ύ͟ ͯ ͤ͟͜͜͡;͚ͤ͜ ͙ͨͪ͊ͭ͟ͼ͜Σ ͭ͊͟ ͜ ͍ ͍ͤ͊ͯͦͦ͟-
͚͒ͦͫ͒ͤ͜͜͡Σ ͍ͯͨͪ͊ͤͫ͜͡Έ͚͟͜ ͜ ͍͙͊͒͊͟͡ͼΈ͚͟͜ ͪͦ͋ͦͭ͜Φ ˿͔͊ͣ ͤ͊ ͼ͔͚ ͔ͫͨͭͪ͟ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͣͫͭ͘͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ 
͙͒ͫͼ͙ͨͤ͜͡ ͭ͊ ͙͒ͫͼ͙ͨͤ͜͡ ͊͘ ͍͙͋ͦͪͦͣ ͔͍ͫͭͯ͒ͤͭ͜Σ ͊ ͭ͊ͦ͗͟ ͎ͨͪͦͪ͊ͣ͊ ͍ͫͭ͊͗ͯ͊ͤͤΎΦ  

̂ ͔͔͙͍ͨͪͫͨͭ͟͜ ͨ͊ͤͯ͡ΊͭΈͫΎ ͍͙͍͔ͫͭͤͤ͜͡Ύ ͍͒ͦͫ͒ͯ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͘ ͺ͙͘͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͍ ͤ͜΄͙ͻ ͪ͊ͤ͊͟͝ͻΦ  
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SUMMARY 
Liannoi Y. The Content of Training of the Specialists in Physical Rehabilitation 

(Physical Therapy) in Higher Educational Institutions in Austria. 
Modern research scientists are characterized by low domestic attention to the study of 

the European experience university training specialists in physical therapy. In the system of 
rehabilitation of European countries the term ζphysical therapyη is used, which is identical in 
content to Ukraine adopted the term ζphysical rehabilitationη. 

The article presents the content of training bachelors and masters of physical therapy 
in higher educational institutions in Austria. As you know, the professional activity of physical 
therapists in Austria is under state protection, and Austrian university diplomas are 
recognized in most countries, especially in the medical sphere, topical study of the European 
experience of training bachelors and masters in physical rehabilitation (physical therapy), 
particularly in higher educational institutions of Austria. 

¢ƘŜ ƭƛǎǘ ƻŦ !ǳǎǘǊƛŀƴ ǳƴƛǾŜǊǎƛǘƛŜǎ ǘƘŀǘ ŀǊŜ ǇǊŜǇŀǊƛƴƎ ōŀŎƘŜƭƻǊǎ ŀƴŘκƻǊ ƳŀǎǘŜǊǎΩ 
physiotherapy is given. The curriculum for physiotherapy bachelors has been analyzed in 
ǳƴƛǾŜǊǎƛǘƛŜǎ ƻŦ ŀǇǇƭƛŜŘ ǎŎƛŜƴŎŜǎ CI WƻŀƴƴŜǳƳ ŀƴŘ {ǘΦ tǀƭǘŜƴΣ ŀƴŘ ŀƭǎƻ masters in universities 
FH Campus Wien and Danube University Krems. The conditions of entry to graduate in 
physiotherapy at Austrian universities and timing of studying for the degree of Bachelor of 
Science in physical therapy and ζMaster of Science physiƻǘƘŜǊŀǇȅη όa{Ŏt¢ύ ƻǊ ζaŀǎǘŜǊ ƻŦ 
{ŎƛŜƴŎŜ όa{ǎύ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ ǇƘȅǎƛŎŀƭ ǘƘŜǊŀǇȅη ƻǊ ζaŀǎǘŜǊ ƻŦ {ŎƛŜƴŎŜ όa{ǎύ ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ 
ǇƘȅǎƛƻǘƘŜǊŀǇȅη ƘŀǾŜ ōŜŜƴ ŘŜŦƛƴŜŘΦ  

The article covers the courses, the types of classes, the forms and teaching methods, 
evaluation methods and the number of credits (ECTS) for training bachelors and masters in 
physical therapy in Austrian universities.  

It is proved that the content of professional training bachelors and masters in physical 
therapy in Austrian universities involves the formation of future specialist able to work as 
part of a multidisciplinary team of doctors, nurses, work therapists, speech therapists, 
psychologists and other specialists, both in clinical practice and in research, management 
and teaching. The competence of the specialists in physical therapy and the prospects for 
their professional activities has been specified. 

Key words: professional training, physical rehabilitation, physical therapy, universities 
in Austria, bachelor, master, curriculum. 
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ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͍ͤ͊ͯͦ͟ͼ͍͜ όͯ͟͡Έͭͯͪͤͦ-͍͚ͦͫͭͤ͜͜ ;͙͙ͤͤ͟ύΦ ̂ ͍ͫͦ͝ͻ ͨͪ͊ͼΎͻ 
͍ͭ͜;͙ͤ͘Ύͤ͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Υ 
˹Φ s ͍΄͔ͤΌ͟Σ ˻Φ ʕ ͦͦ͡΄͙ͤ͊Σ ˻Φ ˨ ͔ͣ;͔ͤͦ͟Σ ˿Φ ˴ ͍͔ͦ͊ͤͦ͟͡Σ ˻Φ ˴ ͔ͯͤ͘ͼ͍ͦ͊Σ 
˻Φ ˾ ͔ͦͣ͊ͤͤͦ͟Σ ˾Φ ˿ ͚ͦ;ͯ͟ ͭ͊ ͤ͜΄͜ ͍͙͍;͙͊͡ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͍ͦͫͭͯ͜ ͯ 
ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝Τ ˶Φ ʕ ͍ͤͤͦ͊͜͜͟Σ ́Φ ˴ ͦ΄͍ͣ͊ͤͦ͊Σ ˻Φ ˽ ͦͤͦͣ͊ͪΈ͍ͦ͊Σ ˿Φ ˾ ͍ͦͣ͊ͤͦ͊Σ 
˿Φ ˿ ͙͔ͤͤͦ͟ ς ͯ ˿̊ˢΤ ˤΦ ˥͊ͣ͊ͤΌ͟Σ ˹Φ ˴ͦ͊͘͟ ς ͯ ̅ͪ͊ͤͼ͜͝Τ ˻Φ ˣͦ;͍͊ͪͦ͊Σ 
˻Φ ˥ ͦͦͭ͡Ό͟Σ ˹Φ ˸ ͊ͻ͙ͤΎ ς ͯ  ˹ ͔ͣ͜;;͙ͤ͜Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ.  ̂ ͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͔͔ͤͭͪͫ͜ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ˻Φ ˶ ͦ͟΄͙ͤͦ͝Σ ˹Φ ˽ ͎͔ͦͪ͋ ͤΎ͟, ˶Φ ˽ ͯͻ͍ͦͫΈͦ͟͝Φ 
˭͔ͦͪͣ͊͟ ˻Φ ˶ ͦ͟΄͙ͤͦΌ ͍͐ͪͯͤͭͦͤͦ ͙ͪͦͪͭͦ͘͟ ͦͤ͟ͼ͔ͨͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ 
͍̐ͪͦͨ͜Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͍͙ͤ͊͘;͙͙ͭ ͔͎ͫͭͪ͊ͭ͜Ό ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͙͔͙ͫͫͭͣ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜ ώсϐΦ ͍͙̇͊ͣ͜͟ ͒͡Ύ ͍͙͍;͔ͤͤΎ Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
˹Φ ˽ ͎͔ͦͪ͋ͤΎ͟Σ ͯ ͪͦ͋ͦͭ͜ Ύͦ͟͝ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͔ͦͪͫͤͦ͟͡ ͍ͦͫͤͦͤ͜ 
͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͙͊ͫ͊͒͘ ͝ͻͤΈͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ ́͊͟Σ ͍ͦͤ͊ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ 
ͫͯ;͊ͫͤ͜ Ί͍͔͚ͪͦͨͫΈ͟͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ς ͼ͔ ͍͔͙͟͜͡ ͍ͤ͊ͯͦͦ͟-͍ͦͫͭͤ͜͜ ͭ͊ ͍͙͙ͪͦ͋ͤ;͜ 
͔͙ͦͣͨͫ͟͟͡Σ Ύ͟͜ ͦ͋ΩΊ͒ͤͯΌͭΈ ͍ͤ͊;͊͡Έͤͦ-͒ͦͫ͒ͤ͜͜͡ ͙͙ͤͫͭͭͯͭ͜Σ ͔ͦ͒͗͟͜͡Σ 
ͺ͊ͯ͟͡Έ͔͙ͭͭΣ ͊͟ͺ͔͙͒ͪ ό͍͙͒͒͜͜͡Σ ͔͔͙͒ͨ͊ͪͭ͊ͣͤͭύΣ ͔ͨͪͦ͋ͣͤ͜͡ ͊͋ͦͪ͊ͭͦͪ͜͡͝Σ 
΄͙ͦ͟͡-͊͋ͦͪ͊ͭͦͪ͜͡͝Σ ͦͤͫͭͪͯͭͦͪͫ͟͟Έ͟͜ ͭ͊ ͔ͭͻ͎ͤͦͦ͜͡;ͤ͜ ͋ΌͪͦΣ ͙͍ͨͪͦͣͫͦ͜͡ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊Σ ͙͊͊͒͘͟͡ ͫͺ͔͙ͪ ͎ͨͦͫͯ͡Φ ̂ ͫ͊͒͟͜͡ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͒͜ΌͭΈ ͍ͤ͊ͯͦ͟͜ 
΄͙ͦ͟͡Σ ͔͙͍͙ͦͭ͟͟͡ ͍;͔͙ͤͻ-͙͍͒ͦͫ͒ͤ͜͟͜͡ ͭ͊ ͔͎͎͍ͨ͒͊ͦ͜ ς ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͊ ͔ͭ͊͜͡ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͯ ͦ͗ͤͦͣͯ͟ ͘ ͙ͤͻ ͍ͤ͊;͊ΊͭΈͫΎ ͍͒͜ ͔͒ͫΎ͙ͭ ͒ͦ ͫͭ͊Σ ͊ ͤͦ͒͜͜ ͚ ͋͜͡Έ΄͔Σ 
͙ͭͫΎ; ͔͍ͫͭͯ͒ͤͭ͜Σ ͍͊ͫͨͪ͊ͤͭ͜͜Σ ͍͒ͦͭͦͪ͊ͤͭ͟͜Σ ͪͤ͘͜͜ ͍ͦͫͭͤ͜͜ ͎͙ͨͪͦͪ͊ͣ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͼ͔͍ͤͭͪ͜ ͍ͦͨ͊ͤͦͯΌͭΈ ͙ͭͫΎ;͜ ͔͙ͤͦͣͤ͘͜ͻ ͔͍ͫͭͯ͒ͤͭ͜ ώфΣ 142]. 

˶Φ ˽ ͯͻ͍ͦͫΈͦ͟Ό ͍͙ͤ͊͘;͔ͤͦ ͎͊͊͘͡Έͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͯ 
ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͙͎ͨ͊ͪ͊͒ͣ͊͡Έͤͫͭ͜Ό ͭ͊ 
ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤͫͭ͜ΌΣ ΅ͦ ͔ͨͪͦͫͭ͗ͯΊͭΈͫΎ ͍ ͒͜Ύ͡Έͤͫͤͦ͜-Σ ͙ͦͫͦ͋ͫͭͫͤͦ͜- ͭ͊ 
͔͔ͦͣͨͭͤͭͤͫͤͦ͟͜-ͦͪ͜Ί͍͙ͤͭͦ͊ͤͻ ͨ͒͜ͻͦ͒͊ͻ ͍ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
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͔͎͎͍ͨ͒͊ͦ͜ ώммΣ 43ςртϐΦ ˲͝ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͒͊Ί ͎ͣͦͯ͘ ͔͙͙ͨͪͦͫͭ͗ͭ ͚ ͎͊͊͘͡Έͤ͜ 
͔͔ͭͤ͒ͤͼ͜͝ ͍͙ͪͦͭͯ͘͟ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͭ͊ ͍ ͊͘ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ 
͔͎ͪͦͤ͜͜ ώммΣ 141ςмруϐΦ ˽͔ͪͦͭΣ ͔ͤ ͍͊͗͊͘Ό;͙ ͤ͊ ;͙ͣ͊ͯ͡ ͟͜͡Έͫͭ͟͜Έ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ 
ͨͦ͊͘ ͍͎ͯ͊ͦΌ ͙͍͍ͦͣͨ͊ͪ͊ͭͫͭ͟͜͜ ͙͊͘͡΄͙͊ͫ͡Ύ ͨͪͦͺ͔͚ͫͤ͊͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍͙ͦͫͭ͜ 
͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͔ͤ ͭ͜͡Έ͙͟ ͍ ͊͘ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻΣ ͔͊͡ ͚  ͍ͯ̐ͪͦͨ͜ 
͍ͼͦͣͯ͜͡Φ ˤͦ͒ͤͦ;͊ͫ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͔ͦͪͣ͟͜ ͔͙͊ͫͨͭ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜  ͯ ˹͔ͣ͜;;͙ͤ͜ ͒ͦͫ͒͗ͯ͜͡Ί ˻Φ ˿ ͙ͯͣ͊͡ ό͔͔͙͚ͦͣͨͭͤͭͫͭͤ͟͜ 
ͨ͒͜ͻ͒͜ύ ώмоϐΤ ˹Φ ˴ ͔͊ͪͨͤͦ͟ ͚͔͒ͫͤͤͦ͘͜ ͔͔ͦͣͨͫͤ͟͟͡ ͍͙͍;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͍͔̊ͼ͜͝Σ ͝͝ 
͔ͭͦͪ͜͝ ͭ͊ ͔͙͙ͣͭͦ͒͟Σ ͍͙Ύ͍͔ͤͦ͡ ͔͔ͭͤ͒ͤͼ͜͝ ͍͙ͪͦͭͯ͘͟ ώп, 9ς11ϐΦ ́ͦ͗ ͯ ͤ͊΄ͦͣͯ 
͔͒ͦͫ͒͗ͤ͜͜͡ ͙͙ͯͨͤͣͦͫ͘Ύ ͤ͊ ͋͜͡Έ΄ ͙͔͙ͫͫͭͣ͊ͭͯ͘Ό;͚͜ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟ͼ͜ 
͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ 
͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΣ ΅ͦ ͍͙ͫͭ͊ͤͦͭΈ ͔ͣͭͯ ͒ ͊ͤͦ͝ ͫͭ͊ͭͭ͜Φ ˭  
͎ͦ͡Ύ͒ͯ ͤ͊ ͔ͦͣͨͫͤͫͭ͟͟͜͡Έ ͔͔ͨͪ͒ͣͭͯ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͔ͨͦͫͭ͊ͤ͊͡ ͔ͣͭ͊ ͔͋ͯ͒ 
͔͍ͪ͊ͦ͊ͤ͊͘͜͡ ΄͡Ύͻͦͣ ͍͙ͤ͊͘;͔ͤͤΎ ͫͯͭͤͦͫͭ͜ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎη ͭ͊ ͊ͤ͊ͯ͘͜͡ ͙͔͙ͫͫͭͣ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͊͘ͻ͍ͦ͒͜ ΅ͦ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ 
ͺ͊ͻ͍͜ͼ͍͜ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͙ͪͤ͘͜ͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͪ͊ͤ͟͝ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ 
ό˹͔ͣ͜;;͙͙ͤΣ ̅ͪ͊ͤͼ͜͝ ͭ͊ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ύΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ ͫͯ;͚͊ͫͤ͜ ͔ͭͦͪ͜͝ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͍͙ͦͫͭ͜ ͫͤͯ͜Ί ͭͯͣ͊͡;͔ͤͤΎ ͨͦͤΎͭͭΎ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎη 
͙͒ͦͫͭΈ ͔ͤͦ͒ͤͦͤ͊͘;͔ͤ  ͚ ͍͙͍͔ͣ͊ͦ͗͊ͤ͡Σ ;͊ͫͭ͜΄͔  ͍ ͔ͭͫͭ͊͟ͻ ͙͔͒ͫͪͭ͊ͼ͚͜  ͜
͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΎͻ ͤ͊͘ͻ͙ͦ͒ͣͦ ͍͙ͤ͊͘;͔ͤͤΎ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦη 
ͨ͒͜ Ύ͙͙ͣ͟ ͍ ͎͊͊͘͡Έͤͦͣͯ ͪͦͯͣ͘͜ΌͭΈ ζΧͫͯͯͨͤͫͭ͟͜Έ ͺ͍͊ͭͦͪ͟͜Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΌͭΈ 
͔͎ͪͯ͡Ό͍͊ͤͤΎΣ ͍͊͘Ίͣͦ͒͜Ό ͦ͋ΩΊ͍ͭ͟͜ ͜ Ύ͍͙΅ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͒͡Ύ 
͒ͦͫΎ͎͔ͤͤͤΎ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͔͙ͣͭΣ ͍͒ͦͫͦͤ͊͟͡ΌΌͭΈ ͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜͜ ͙ͫͭͦͫͯͤ͟ 
ͯ;͙͍͊ͫͤ͟͜ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͒͡Ύ ͍͙ͪ͜΄͔ͤͤΎ ͔͙ͦͤͪͭͤ͟͟ͻ ͙͙͒͒͊ͭ͟;͙ͤͻ 
͍͊͒͊ͤ͘ΈΣ ͙ͫͨͪΎΌͭΈ ͙͍͊ͭ͊͘͟͜ͼ͜͝ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ 
ͺ͊ͻ͍͜ͼ͍͜Σ ͝ͻͤΈͦ͝ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͤ͜͜ͼ͙͍͊ͭͤͦͫͭ͜͜Σ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͔͔ͤͭͪͫͯ͜η ώмϐΦ 
˻ͫ͟͜͡Έ͙͟ ͤ͊΄ ͍͙͚ͤ͊ͯͦ͟ ͔͔ͤͭͪͫ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ͨͦͤΎͭͭΎ 
ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎηΣ ͫͨͪͦ͋ͯΊͣͦ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ 
͚͎ͦͦ ͍ ͔ͦͤͭͫͭ͟͟͜ ͍͍͔ͫͨͫͭ͊ͤͤ͜͡Ύ ͘ ͔ͯ͗ ͊͘Ύ͍͔͙ͤͣ͡ ͍ ͫͭ͊ͭͭ͜ ͨͦͤΎͭͭΎͣ 
ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦηΣ ΅ͦ ͒͊ͫͭΈ ͍͙ͨ͒ͫͭ͊͜ ͚͙ͤ͊ͭ͘ ͫͯͭͤͫͤ͜͜ 
͍͒ͣͤͤͦͫͭ͜͜͜ ͣ͗͜ ͙͙͒͊ͤͣ ͨͦͤΎͭͭΎ͙ͣΣ ͊͋ͦ ͗ ͍͔͙͒ͦͫͭ ͝ͻͤΊ ͙ͫͤͦͤͣ͜͜;͔ͤ 
ͤ͊͘;͔ͤͤΎΦ ˤ͙ͤ͊͘;͔ͤͤΎ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎη ͣ͊Ί ͯ 
͍͚ͫͦ͝ ͫͭͪͯͭͯͪ͟͜ ͙ͭͪ ͨͦͤΎͭͭΎ ζ͎ͦͪ͊ͤ͊͘͜ͼ͜ΎηΣ ζ͔͎͎ͨ͒͊ͦ͜;͔ͤη ͭ͊ 
ζ͔͔͊͋ͨ͘͘;͔ͤͤΎηΦ ˭͙͔ͯͨͤͣͦͫΎ ͤ͊ ͊ͤ͊͘͜͜͡ ͎ͦ͗ͤͦͦ͟ ͘ ͙ͤͻΦ ˤͦ͒ͤͦ;͊ͫ 
͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͫͨ͜͡Έ͙ͤͣ ͒͡Ύ ͦ͋ͦͻ ͍͙ͤ͊͘;͔ͤΈ Ί ͔ͨͪ΄͙ͻ ͍͒͊ ͨͦͤΎͭͭΎ 
ζ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύη ͭ͊ ζ͔͎͎ͨ͒͊ͦ͜;͔ͤηΦ 

̂ ͍͙ͫͦͤͯ͟͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ 
΄͙ͪͦͦͣͯ͟ ͤ͊͘;͔ͤͤ͜ ͼ͔ ς ͼ͔͍͔ͤ͊ͨͪ͊ͤ͊͜͡͡ ͒͜Ύ͡Έͤͫͭ͜Έ ͨͦ ͺ͍ͦͪͣͯ͊ͤͤΌ 
͍ͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡ ͜ ͎ͨͪͦͪ͊ͣ ͭ͊ ͝ͻ ͨ͒ͨͦͪ͜Ύ͍͒ͯ͊ͤͤ͟Ύ ͍ Ί͙͒ͤͯ ͙͔ͫͫͭͣͯ 
ͫͨͪΎ͍ͣͦ͊ͤͯ ͤ͊ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͙ͪͤ͘͜ͻ ͍ͦͫͭͤ͜͜ͻ ͔ͨͦͭͪ͋ 
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ͫͯͫͨ͜͡Έ͍ͫͭ͊ ώмлΣ нмсϐΦ ̂ ͋͜͡Έ΄ ͍ͯ͘Έͦͣͯ͟ ͪͦͯͣͤͤ͘͜͜ ς ͼ͔ ͫͭͪͯͭͯͪ͊͟ ͍͙ͦͫͭ͜Σ ͊ 
ͭ͊ͦ͗͟ ͙͔ͫͫͭͣ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͙ͦͫͭͤͣ͜͜ ͙͊͊͒͊ͣ͘͟͡ ͭ͊ ͝ͻͤΈͦΌ ͺ͍ͤ͊ͤͫͦͦ͜Ό 
͒͜Ύ͡Έͤͫͭ͜Ό ͍͙ͫͨͪ͊ͣͦͤͻ ͤ͊ ͍ͫͨͨͪ͊͜ͼΌ ͘ ͤ͜΄͙͙ͣ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͙ͤͫͭͭͯ͜ͼ͜Ύ͙ͣ 
ώмлΣ нмсϐΦ ˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͙͙ͫͤͦͤͣ͊ͣ͜ ͔ͭͪͣͤ͊͜ ζͦ ͎ͪ͊ͤ͊͘͜ͼ͜Ύη Ί ͭ͊͟͜ ͨͦͤΎͭͭΎΥ 
ͦ͋͊͡΄͍ͭͯ͊ͤͤΎΣ ͦ͋ΩΊ͒ͤ͊ͤͤΎΣ ͎͍ͯͪͯͨͯ͊ͤͤΎΣ ͙͍͔͔ͨͪ͒ͤͤΎ ͍ ͙͔ͫͫͭͣͯΣ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍ͨͤͦ͝ ͙ͫͭͪͯͭͯͪ͟ ͚ ͝͝ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ώммΣ 68]. 

̂ ͍ͫͦΊͣͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͙ͣ ͎͍ͨͦͫͯͦͯ͡ΊͣͦͫΎ ͍͙ͤ͊͘;͔ͤͤΎͣ ͨͦͤΎͭͭΎ 
ζͦ ͎ͪ͊ͤ͊͘͜ͼ͜Ύη ͍͎͊ͨͪͦͨͦͤͦ͊ͤͦͦ͘ ˱Φ ˽ ͙͒͊ͫͣ͜͡Σ ͊͘ Ύ͙ͣ͟ ζΧ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ Ύ͟ 
͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͔͎͊ͭͦͪ͟͜Ύ ς ͼ͔ ͍ͨͦͪΎ͍͒ͯ͊ͤͤ͟Ύ ͙͙͒͒͊ͭ͟;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͊͘ 
͔͍͙͙ͨͤͣ ͙͔ͪͭͪ͟͜Ύ͙ͣΣ ͤ͊͒͊ͤͤΎ ͚ͦͣͯ ͔ͤͦ͋ͻ͒ͤͦ͜͝ ͺ͙ͦͪͣ ͒͡Ύ ͚ͤ͊ͪ͊͟΅ͦ͝ 
͔ͪ͊͊͘͜͡ͼ͜͝ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͔͙ͣͭη ώуΣ нрϐΣ ͙ͨͪ;ͦͣͯ ͺͦͪͣ͊ ό͍͒͜ ͊ͭ͡Φ ŦƻǊƳŀ ς 
͍ͦͤ͘͜΄͚ͤ͜ ͍͙͎͡Ύ͒Σ ͦ͋ͦͦͤ͊͟͡ύ ͯ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͍ͤ͊ͯͦ͟ͼ͔ͣ Ύ͟ 
ͫͨͦͫ͋͜ ͍ͫͤͯ͊ͤͤ͜Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͦ͋ͦͦͤ͊͟͡ ͒͡Ύ ͚͎ͦͦ ͍ͤͯͭͪ͜΄ͤΈͦ͝ 
ͫͯͭͤͦͫͭ͜Σ ͎͙ͦ͜͟͡ ͭ͊ ͣͫͭͯ͘͜Σ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͨͦͪΎ͒ͦͣ͟ ͚͎ͦͦ ͚͔͒ͫͤͤͤ͘͜ΎΦ 
˻͎ͪ͊ͤ͊͘͜ͼ͜ΎΣ ͤ͊ ͒ͯͣͯ͟ ͍͊ͭͦͪ͊, Ί ͙ͦ͒ͤͣ ͘͜ ;͙ͦͭͪΈͦͻ ͍͙ͦͫͤͦͤͻ ͔͍ͦͣͨͦͤͤͭ͟͜ 
͙͒ͤ͊ͣ͜;ͤͦ͝ ͙͔͙ͫͫͭͣΣ ͊ ͔ͫ͊ͣ ς ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ ͔͚̇ ͔ͦͣͨͦͤͤͭ͟ 
͙͍ͤ͊͊͘ΌͭΈ ͭ͊ͦ͗͟ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͍ͯͨͪ͊ͤͫ͜͡Έ͙ͣ͟ ͊͋ͦ ͒͜Ύ͡Έ͙ͤͫͤͣ͜Σ ͜ ͍ͤ͜ ͪ͊ͦͣ͘ 
͘͜ ͼ͜͡Έ͍͙ͦͣΣ ͍͙ͣͫͭͦͣ͘͜ ͭ͊ ͔ͪͯ͘͡Έ͙͍͙ͭ͊ͭͤͣ ͔͙ͦͣͨͦͤͤͭ͊ͣ͟ ͍ͯͭͦͪΌΊ 
ͦͤ͊͘;͔ͤͯ ͙͔ͫͫͭͣͯ ώуΣ мснςмспϐΦ ˻͔ͭ͗Σ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ ͔ͦͤͭͫͭ͟͟͜ ͍ͦͫͭͤ͜Έ͎ͦͦ 
ͨͪͦͼ͔ͫͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ς ͼ͔ ͔ͦͣͨͫ͟͟͡ ͊͘ͻ͍ͦ͒͜ 
ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͒ͦͫΎ͎͔ͤͤͤΎ ͍ͦͫͭͤ͜Έͦ͝ ͔͙ͣͭΣ ͒ͦ ͼΈ͎ͦͦ ͔ͦͣͨͫͯ͟͟͡ ͊͘ͻ͍ͦ͒͜ 
͔ͤ͊͗͊ͭ͡Έ ͺ͙ͦͪͣΣ ͔͙ͣͭͦ͒Σ ͙͊ͫͦ͋͘ ͍ͤ͊;͊ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Σ Ύ͟͜ 
͙ͫͨͪΎ͙ͭͣͯͭΈ ͺ͍ͦͪͣͯ͊ͤͤΌ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

́ͯͣ͊͡;͔ͤͤΎ ͨͦͤΎͭͭΎ ζ͔͎͎ͨ͒͊ͦ͜;͙͚ͤη ͍͙͔͊ͤ͊ͯ͊ͭͣͣͦ͘͜͡ ͘ ͭͦ;͙͟ ͦͪͯ͘ 
ͨͪͦͼ͔ͫͯΣ ͦͫ͟͜͡Έ͙͟ ͨͦͤΎͭͭΎ ζ͔͎͎ͨ͒͊ͦ͜;͙͚ͤη ͍ ͔ͦͪͣͦͣͯ͟ ͨͦͭͯͣ͊͡;͔ͤͤ͜ ͔ͤ 
͍͙͔͒ͦ͋ͪ͊͗͊ͭͣ͜ ͔ͫͨͼ͙ͺ͙͜͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͯ ͍͙΅͙ͻ ͊͊͒͊͘͟͡ͻΦ ˭͊ͤ͊͘;͙ͣͦ 
ͦ͒ͤ͊͟Σ ΅ͦ ͙͔͙ͨͪͣͭͤ͟͟ ζ͔͎͎ͨ͒͊ͦ͜;͙͚ͤη ͯ ˤ͔͙ͦͣͯ͟͡ ͭͯͣ͊͡;ͤͦͣͯ ͍͙͍ͫͦͤͦ͟͜͡ 
ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦ ͭͪ͊ͭͯ͟ΊͭΈͫΎ Ύ͟ ζͫͭͦͫͯΊͭΈͫΎ ͔͎͊ͭͦͪ͟͜͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ 
͙ͦͨͫͯΊ ͫͯͭͤͫͤ͜͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎΣ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ͊ ͍͙ͪͦͭͯ͘͟η ώнΣ 
стфϐΦ ̂ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͍͙͍ͫͦͤͦ͟͜͡ ˿Φ ˥ ͦͤ;͔͊ͪͤ͊͟ ͍ͨͦͭͪ͊ͭͯ͊ͤͤ͟Ύ ͤ͊͘ͻ͙ͦ͒ͣͦ 
͍ ͔ͦͤͭͫͭ͟͟͜ ͍ͫͦͦͫͨͦͯ͡͡;͔ͤͤΎ ζ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͨͪͦͼ͔ͫηΣ ͨ͒͜ Ύ͙ͣ͟ ͪͦͯͣ͘͜ΊͭΈͫΎ 
ζΧͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤ͊ ͙͒ͤ͊ͣ͜;ͤ͊ ͍͊͘Ίͣͦ͒͜Ύ ͍͙ͻ͍͔͍ͦ͊ͭ͜͡ ͭ͊ ͍͙ͻ͍ͦ͊ͤͼ͍͜Σ ͯ 
ͨͪͦͼ͔ͫ͜ Ύͦ͟͝ ͍͙ͪ͜΄ͯΌͭΈͫΎ ͫͯͫͨ͜͡Έͤͦ ͔ͤͦ͋ͻ͒ͤ͜͜ ͍͊͒͊ͤͤ͘Ύ ͍͙ͦͫͭ͜ΦΦΦη ώоΣ нроϐΦ ̂ 
͔͒ͦͫ͒͗ͤͤ͜͜͡ ͨ͒͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͨͪͦͼ͔ͫͦͣ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡ ͪͦͯͣ͘͜Ίͣͦ 
ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͯΣ ͙͍͍ͣͦͭͦ͊ͤͯΣ ͒ͦͼ͜͡Έͤͦ ͎͍ͦͪ͊ͤͦ͊ͤͯ͘͜ ͭ͊ ͍ͣͫͭͦͤͦ͘͜ ͙ͤ͊ͫ;͔ͤͯ 
͙͔ͫͫͭͣͯ ͍͊͘Ίͣͦ͒͜͝ ͫͯ͋ΩΊ͍ͭ͟͜ ͭ͊ ͦ͋ΩΊ͍ͭ͟͜ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ΅ͦ͒ͦ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͙͗ͭͭΎΦ 

˻ͫͭ͊ͤͤͣ͜ ͒͡Ύ ͊ͤ͊ͯ͘͜͡ Ί ͨͦͤΎͭͭΎ ζ͔͔͊͋ͨ͘͘;͔ͤͤΎηΣ ͍͙ͫͦͤͯ͟͡ ́Φ x ͔ͯͫ͡ 
͍ͨͦͭͪ͊ͭͦͯ͟ΊͭΈͫΎ  ͍͟͜͡Έͦ͟ͻ ͤ͊͘;͔ͤͤΎͻΥ мύ ͒ ͜Ύ ͊͘ ͤ͊͘;͔ͤͤΎͣ ͔͔͊͋ͨ͘͘;͙͙ͭΣ  ͍ͯͫͦΌ 
;͔͎ͪͯ ͍ͫͦͦ͡ ζ͔͔͊͋ͨ͘͘;͙͙ͭη όͨͦͫͭ͊;͊Ό;͙ ΅ͦͫΈ ͯ ͚͒ͦͫͭ͊ͭͤ͜ ͟͜͡Έͦͫͭ͟͜Σ 
͍͊͒ͦͦ͘͡ΈͤΎ͙ͭ ͎ͦͦ͟-Σ ΅ͦ-͔ͤ͋ͯ͒Έ ͯ Ύ͙͟ͻͦͫΈ ͔ͨͦͭͪ͋͊ͻΤ ͍ͫͭͦͪΌ͍͙͊ͭ ͚ͤ͊͒ͤ͜͜ ͍͙ͯͣͦ 
ό͎͊ͪ͊ͤͭ͜͝ύ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ ;͎ͦͦ-͔ͤ͋ͯ͒ΈΤ ͊͘ͻ͙΅͙͊ͭΣ ͦͻͦͪͦͤΎ͙ͭ ͎ͦͦ͟-Σ ΅ͦ-͔ͤ͋ͯ͒Έ 
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͍͒͜ ͔͔͔͙ͤ͋ͨ͘͟ύΤ нύ ͣ ͔͊ͭͪ͊͜͡Έͤ͜ ͙͊ͫͦ͋͘ ͒ͦ ͍ͫͤͯ͊ͤͤ͜Ύ ώнΣ отрϐΦ ̂ ͼΈͦͣͯ ͗ 
͍͙͍ͫͦͤͦ͟͜͡ ͤ͊͘ͻ͙ͦ͒ͣͦ ͭͯͣ͊͡;͔ͤͤΎ ͍ͫͦͦͫͨͦͯ͡͡;͔ͤͤΎ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚͔ͤ͜ 
͔͔͊͋ͨ͘͘;͔ͤͤΎη ς ͫͯͯͨͤͫͭ͟͜Έ ͔͍͒ͦͯͣͤͭ͟͜Σ ΅ͦ ͍͍ͫͭ͊ͤͦ͡ΌΌͭΈ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͯ͜ 
ͫͭͪͯͭͯͪͯ͟Σ ͍ͨͪ͊͊ ͭ͊ ͍ͦ͋ͦΩΎ͙͘͟ ͔ͨͪͫͦͤ͊ͯ͡ ͭ͊ ͙͍ͦͪͫͭͯ͊͟;͍͜ΦΦΦ [2, 375]. 
˿͍͍͙ͨͫͭ͊ͣͦ͜ ͤ͊͘;͔ͤͤΎ ͨͦͤΎͭͭΎ ζ͔͔͊͋ͨ͘͘;͔ͤͤΎη ͭ͊ ζ͍ͯͣͦ͊ηΦ ˽ͦͤΎͭͭΎ ζ͍ͯͣͦ͊η 
͔ͭ͗ ͣ͊Ί ͟͜͡Έ͊͟ ͤ͊͘;͔ͤΈ ͯ ͔ͦͤͭͫͭ͟͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ζ͍ͯͣͦ͊η ͼ͔ ς ͔ͤͦ͋ͻ͒ͤ͊͜ 
͍͙ͦ͋ͫͭ͊ͤ͊Σ Ύ͊͟ ͙ͪͦ͋ͭΈ ͙͍͙ͣͦ͗ͣ͡ ͚͔͒ͫͤͤͤ͘͜ΎΣ ͍͔ͫͭͦͪͤͤΎΣ ͍͔ͯͭͦͪͤͤΎ ;͎ͦͦ-
͔ͤ͋ͯ͒Έ ͊͋ͦ ͙ͫͨͪΎΊ ;ͦͣͯͫΈΤ ͍͙ͨͪ͊͊͡Σ Ύ͟͜ ͫͤ͜͜ΌͭΈ  ͔͍͚ͯͨͤ͜ ͎͊ͯ͘͜͡ ͙͗ͭͭΎ ώнΣ мрсϐΦ 
̒͟΅ͦ ͗ ͍͔͙ͪͭ͊ͭͫ͘Ύ ͒ͦ ͍ͫͦͦͫͨͦͯ͡͡;͔ͤͤΎ ζ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍ͯͣͦ͊ηΣ ͭͦ ς ͼ͔ 
͍͊͘Ί͍ͣͦͨͦΩΎ͙͚͊ͤ͘ ͔ͦͣͨͫ͟͟͡ ͊͘ͻ͍ͦ͒͜ ͯ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦͣͯ ͨͪͦͼ͔ͫ͜Σ ΅ͦ 
͍͙͔ͨͦͤͤ ͔͔͊͋ͨ͘͘;͙͙ͭ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜Ύ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ώрϐΦ ˹͊΄͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͫ͒͜;͊ͭΈΣ ΅ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-
͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͍͊ͪͭͦ ͙͚͙ͫͨͪͣ͊ͭ Ύ͟ ͼͫͤͯ͜͜͡ ͙͔ͫͫͭͣͯΣ ͔ͪ͊͊͘͜͡ͼ͜Ύ Ύͦ͟͝ 
͍͍͒͋ͯ͊͜ΊͭΈͫΎ ΄͡Ύͻͦͣ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͎ͦͪ͊ͤ͊͘͜ͼ͚͎ͤͦͦ͜Σ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦΣ 
͔ͣ͊ͭͪ͊͜͡Έ͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͔͍͎ͨͤͦͦ ͨͪͦͼ͔ͫͯΣ ͯ ͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ς 
͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡Σ Ύ͙͚͟ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͎͍ͨ͒ͦͭͦͯ͜͟ ͺ͊ͻ͍͜ͼ͍͜ 
͒ͦ΄͟͜͡Έͤͦ͝ ͎͊ͯ͘͜͡Φ ̒͟΅ͦ ͍͔͙ͪͭ͊ͭͫ͘Ύ ͒ͦ ͎͍͎͊ͤͦͣͦͤͦͦ͡ ͤ͊͘;͔ͤͤΎ ͍ͫ͜͡Σ 
͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ζ͔͔͊͋ͨ͘͘;͔ͤͤΎͣηΥ ǎƻŦǘǿŀǊŜ όͫͭͦͫͯΊͭΈͫΎ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎύΣ ǇǊƻǾƛŘƛƴƎ ό͔ͣ͊ͭͪ͊͜͡Έͤͦ ͔ͭͻͤ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎύΣ ǇǊƻǾƛǎƛƻƴ 
ό͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙ͨͪͦ͒ͯͭ͊ͣ͟ύΣ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ό͔͔͊͋ͨ͘͘;͔ͤͤΎύΣ ͭͦ ͘ ͙͙ͤ͘͟ 
͊ͤ͊͘͘;͔͙ͤͻ ͨͦͤΎͭΈ ͣͦ͗ͤ͊ ͍͙͔͙͙ͦͪͣͭ͟ ζprovidingηΣ ͙͚ͫͯͭͤͫͤ͜ ͣͫͭ͘͜ Ύ͎ͦͦ͟ 
͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;͙͙ͤͣ ͙͊ͫͦ͋͊ͣ͘Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ 
͔͍͎ͨͤͦͦ ͨͪͦͼ͔ͫͯΦ  ʕ͎͍͊ͤͦͣͦͤͦͣͯ͡ ͔͔ͨͪ͊͒͟͜͡ ͨͦͤΎͭͭΎ ζ͍ͯͣͦ͊η ͍͙͙ͪ͊͗͊ͭ-
͔ͣͭΈͫΎ ͔ͭͪͣͤͦͣ͜ ζŎƻƴŘƛǘƛƻƴηΣ ͦͫ͟͜͡Έ͙͟ ͨͦͤΎͭͭΎ ͔͔ͨͪ͒͋͊;͊Ί ͔ͦͣͨͫ͟͟͡ ͔͍͙ͨͤͻ 
͍͙ͦ͋ͫͭ͊ͤΦ ˹͔ͦ͋ͻ͒ͤͫͭ͜͜Έ ͔͔ͨͪ͊͒ͯ͟͡ ͙͒͊ͤͻ ͨͦͤΎͭΈ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͙ͭͣΣ ΅ͦ ͍ 
͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ί ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͎͍͙͊ͤͦͣͦͤ͡ͻ ͤ͊-ͯ
͍͙ͦ͟ͻ ͨͪ͊ͼΈΣ  ͯΎ͙͟ͻ ͔͔͍ͨͪͤͭͦ͊ͤͦ͘ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΦ 

˻͔ͭ͗, ͊ͤ͊͘͜͡ ͍͊ͫ͒͘͜;ͯΊΣ ΅ͦ ͨͦͤΎͭͭΎ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͔ͤ 
͔͔͊͋ͨ͘͘;͔ͤͤΎη ͭ͊ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦη ͔ͤ Ί ͙͙ͭͦͭͦ͗ͤͣΣ 
ͦͫ͟͜͡Έ͙͟ ͟͡Ό;͍ͦ͜ ͨͦͤΎͭͭΎ ζ͔͔͊͋ͨ͘͘;͔ͤͤΎη ͭ͊ ζ͍ͯͣͦ͊η ͫͯͭͤͫͤͦ͜ ͪͤ͘͜ΎͭΈͫΎΣ ͋ ͦ
ζ͍ͯͣͦ͊η ς ͼ͔ ͔͍ͨͤ͊ ͍͙ͦ͋ͫͭ͊ͤ͊Σ Ύ͊͟ ͺͦͪͣͯΊͭΈͫΎ ͊͘ ͍͔͒ͦͣͦͤͫͭ͜͡ΌΣ 
͎͔ͯͦ͒͗ͤͫͭ͘͜ΌΣ ͊ ζ͔͔͊͋ͨ͘͘;͔ͤͤΎη ς ͼ͔ ͔ͦͣͨͫ͟͟͡ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͭ͊ ͙͙ͨͪͦͨͫ͊ͤͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͍͊ͫͦ͋͘͜Σ Ύ͟͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͒͡Ύ Ύͫͤͦ͟͜͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͍ͨͤͦ͝ 
͍͙ͯͣͦΣ ͭͦ͋ͭͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ί ͍ͯ͗;͙ͣ ͊͘ ͤ͊͘;͔ͤͤΎͣ ͨͦͤΎͭͭΎͣΣ ͔͊͒͗ ͨ͒͜͡Ύ͎͊Ί 
͎͔ͯͦ͒͗ͤͤ͘Ό ͔͍͙ͨͤͣ ͍ͯͣͦ͊ͣΣ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͭ͊ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͙ͤͻΦ ̂ ͤ͊΄ͦͣͯ 
͔͒ͦͫ͒͗ͤͤ͜͜͡ ζ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎη ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͚͒ͫͤ͘͜Ό͍͙͔͊ͭͣͣͦ 
͊͘ ͙͙ͭ͊ͣ͟ ͔͙ͦͣͨͦͤͤͭ͊ͣ͟Υ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ όͨ͒͜ͻ͙ͦ͒ ͒ͦ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ύΤ ͫͭͪͯͭͯͪͤͦ͟-͍͔ͣͫͭͦ͘͜ ό͎ͦͪ͊ͤ͊͘͜ͼ͚͙͚ͤ͜ ͔͊ͫͨͭ͟ ͍͙ͤ͊͘;͔͎ͤͦͦ ͙ͤ͊ͣ 
ͨͦͤΎͭͭΎύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͼ͔ͫͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Τ 
͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͔ͤ ό͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͔͊ͫͨͭ͟ύ  ͜ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;͔ͤ 
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ό͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͙͊ͫͦ͋͘ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ 
͔͎͎͍ͨ͒͊ͦ͜Τ ͤ͜ͺͦͪͣ͊ͼ͚͔ͤͦͤ͜ ό͎ͦͪ͊ͤ͊͘͜ͼ͚͙͚ͤ͜ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͼ͔ͫͯ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Τ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Φ 

˽͔͎͎͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͔͔͍͒ͭͪͣͤͦ͊ͤ͜͜ ͔ͤ ͙͡΄͔ ͫͯͭͤͫͭ͜Ό ͭ ͊ ͣͫͭͦͣ͘͜ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Σ ͊ ͚ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ 
͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  ͯ ͎ͦ͋͊͡͡Έͤͦͣͯ ͍͙ͣͪ͜͜Σ ΅ͦ,  ͯ ͍ͫͦΌ ;͔͎ͪͯ, 
͔ͨͦͭͪ͋ͯΊ ͍͙ͤͦͻ ͨ͒͜ͻ͍ͦ͒͜  ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜Σ ͔͔͎͍ͨͪͨ͒ͦͭͦ͜ͼ͜ ͭ͊ ͍͙ͨ͒͜΅͔ͤͤ͜ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΦ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͼ͔Σ 
͍͊͒͊ͤͤ͘Ύ ͫͯ;͙͊ͫͤͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙̐ͪͦͨ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ͋Υ 
ͭͦ;ͤͦ ͍͙ͤ͊͘;͙͙ͭͫΈ ͯ ͫͯͫͨ͜͡Έ͙ͤͻ ͔ͨͦͭͪ͋͊ͻ ͒͡Ύ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͘ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͦ͗ͤͦ͟͝ ͙ͪ͊ͤ͟͝Τ ͺ͍͙ͦͪͣͯ͊ͭ ͫͦͼ͊͜͡Έͤͦ ͤ͊͘;ͯ΅͜ 
Ύͦͫͭ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ ͍͙͙͍ͨͯͫͤ͟͟͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜Τ ͎͍͙ͫͨͪͦͤͦͯ͊ͭ͘ 
͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͙ͪͤ͘͜ͻ ͔͔͚ͣͦ͒͡ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΤ 
͍͙ͤ͊͘;͙͙ͭ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͙ͣͭͦ͒;͙ͤͻ ͫͭͪͯͭͯͪ͟ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜Φ 

˴ͦͤͼ͔ͨͼ͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ͪ͊ͤ͊͟͝ͻ 
˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͎͊͊͘͡Έ͙͚ͤͦͨͪͤΎ͙͙ͭͣ  ͍ͯͫ ͚͜ ͍̐ͪͦͨ͜ ͨ͒͜ͻ͙ͦ͒͊ͣ 
͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜Φ ˢͭͯ͊͟͡ΈͤͦΌ ͒͡Ύ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͍
͔ͦͤͭͫͭ͟͟͜ ͊ͤ͊͘͘;͔͎ͤͦͦ Ί ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͊ ͨͪ͊ͼΎ ˻Φ ˶ ͦ͟΄͙ͤͦ͝Φ ˹͍͔͊ͯͦ͟ͼΈ 
͍͙ͤ͊͘;͙͊͡Σ ΅ͦ ζΧ͎͍͔ͦͦͤ͡ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͦ͗ͤͦ͟͝ ͘ ͙ͤͻ όͦͤ͟ͼ͔ͨͼ͚͜ύ ς ͼ͔ Ύ͟ 
͎͍͙ͨ͒ͦͭͯ͊ͭ͜ ͍;͙͔ͭ͡Ύ ͤ͊ ͨͪͦͺ͔͚ͫͤͦͣͯ͜ ͍ͪͤ͜͜Σ ͍͙͙͒ͦͫͦͤ͊ͭ͟͡ ͚͎ͦͦ ͤ͊ͤͤ͘Ύ  ͚
ͯͣ ͤͤ͜Ύ ͒͡Ύ ͔ͺ͔͙͍ͭͤͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ ˤͦ͒ͤͦ;͊ͫΣ ͦ͗ͤ͊͟ 
ͦͤ͟ͼ͔ͨͼ͜Ύ ͣ͊Ί ͍ͫͦΌ ͒ͦͣͤ͊ͤͭͯ͜Φ ́͊͟Σ ͯ ͦͤ͟ͼ͔ͨͼ͜͝ ˢΦ ́ Φ ˽ ͪͫͦͤ͊͜ ͊͟ͼ͔ͤͭͯΊͭΈͫΎ 
ͤ͊͘;͙ͣͫͭ͜Έ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͤ͊ͤ͘Έ  ͜ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͒ͦͫ͒͜ ͤ͊ ͍ͪͤ͜͜ ͔ͪͺ͔ͫ͟͜͡͝  ͍
͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍;͙͔ͭ͡ΎΦ ˨Φ ̅ ͜΄ ͔͔ͨͪͦͤ͊ͤ͊͟Σ ΅ͦ ͨͦ;͙͙ͤ͊ͭ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍;͙͔ͭ͡Ύ 
ͨͦͭͪ͋ͤ͜ ͦ͘ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͭͦͣͯΣ ΅ͦ ͔ͫ͊ͣ ͔ͭ͊͟ ͍ͤ͊;͊ͤͤΎ Ί ͍ͯͣͦͦΌ 
͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͫ͊ͣͦͦͫͭ͜ ͍;͙͔ͭ͡ΎΦ ˿ͻ͔ͦ͗ ͋͊;͔ͤͤΎ ͍͙͍ͫͭ͜͡ΌΊ 
͔ͤ͒ͪ͊ͤ͒ͫ͜͡Έ͙͚͟ ͍;͔͙͚ͤ ˨͗Φ x ΩΌͭͤͦ͜͟Σ Ύ͙͚͟ ͙͔ͨͪͦͪͭͯ͘͜Ί ͔ͫ͊ͣ ͙ͨͪ͊ͭ͟;ͤ͜ 
ͨͪͦͺ͔͚ͫͤ͜͜ ͤ͊ͤͤ͘Ύ  ͍ ͨ͜ ͎͍͒ͦͭͦͼ͜ ͍;͙͔ͭ͡Ύ-͔͔͙ͨͪ͒ͣͭͤ͊͟Φ ̂ ͍ͫͦΌ ;͔͎ͪͯΣ ͍ 
˻ͫ͟ͺͦͪ͒ͫΈ͚͟͜ ͦͤ͟ͼ͔ͨͼ͜͝ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎ ͤ͊ ͍͊͘Ίͣͦ͒͜͝ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͚͒͜  ͜
͍ͪ͊͘͘͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͨͪ͊ͼ͜ ͘ ͔͔͙ͭͦͪͭ;ͤͦΌ ͔ͭͪ͊ͭͯͪͦ͜͡Ό ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ 
͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍;͙͔ͭ͡ΎΦ ˻͙͍ͫͦ͋ͫͭ͜͡Έ ͣͦ͒ͯ͡Έͤͦ͝ ͦͤ͟ͼ͔ͨͼ͜͝ ͨͦ͡Ύ͎͊Ί ͯ ͍͙ͪ͜΄͔ͤͤ͜ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͨͪͦ͋ͣ͡Σ ͚͔͒ͫͤͤͤ͘͜͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͔ͨͦͭͪ͋ ͜ ͊͘ͼ͍͔͊ͤ͜͟͡Έ 
͍;͙͔ͭ͡ΎΣ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͎ͫͭ͊ͪͦͦ ͣͫͭͯ͘͜ ͤ͊ ͍͙͚ͤͦ ͘͜ ;͙ͭͣ͜͟ ͔͔ͨͪ͒͋͊;͔ͤͤΎͣ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͤ͊;͊ͤͤΎ ώсΣ нлфϐΦ ˻͔ͭ͗Σ ͍͙͙ͦͫͤͦͤͣ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͙͙ͤͣ ͙͊ͫ͊͒͊ͣ͘ ͯ 
ͨͪͦͺ͔͚͚ͫͤ͜͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ Ί 
͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͭ͊ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜Σ ͒͜Ύ͡Έ͎ͤͫͤͦͦ͜ ͭ͊ ͙ͦͫͦ͋ͫͭͫͤͦ͜-
ͦͪ͜Ί͍͎ͤͭͦ͊ͤͦͦ ͨ͒͜ͻ͍ͦ͒͜Σ ΅ͦ ͔͔͊͋ͨ͘͘;͙ͭΈ Ύͫͤͯ͟͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Φ 

˿ͭͪͯͭͯͪͤͦ͟-͍͔ͣͫͭͦ͘͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ 
͔͎͎͍ͨ͒͊ͦ͜ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͔͔ͨͪ͒͋͊;͊Ί ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͚͔͒ͫͤͤͤ͘͜Ύ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͊͘ ͔͍ͨͤͦΌ 
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͔ͣͦ͒͡͡ΌΦ ́͊͟Σ ˹Φ ˽ ͎͔ͦͪ͋ͤΎ͟ ͯ ͍͚ͫͦ͝ ͨͪ͊ͼ͜ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͯ 
͍ͫͭ͜͜ ͫ͊ͦͫ͟͡͡Ύ ͟͜͡Έ͊͟ ͔͔͚ͣͦ͒͡ ͭ͊ͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ ˢͤ͊ͯ͘͜͡Ό;͙ ͍ͤ͊ͯͦ͟͜ 
͙͒ͦͪͦ͋͟ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ  ͙͊ͪͯ͋͗ͤ͘͜͜ͻ ;͔͙ͯͤͻ ͙͒ͦͫ͒ͤ͜͡ͼΎ ͍͙͔ͦͪͣ͟͡ΌΊ ΄ͫͭ͜Έ 
͔͔͚ͣͦ͒͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜Υ ͔ͤͣ͜ͼΈ͊͟Σ ͺͪ͊ͤͼͯ͘Έ͊͟Σ 
͎͚͊ͤͫ͜͡Έ͊͟Σ ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟Σ ΎͨͦͤͫΈ͊͟Σ ͪ͊͒ΎͤͫΈ͊͟Φ ̂ ͨͪ͊ͼ͜ ˹Φ ˽ ͎͔ͦͪ͋ͤΎ͟ ͭ͊ͦ͗͟ 
͔ͪ͘ΌͣͯΊΣ ΅ͦ ͤ͊ ͍͒ͣͤͯ͜͜ ͍͒͜ ˹͔ͣ͜;;͙͙ͤ ͭ͊ ̅ͪ͊ͤͼ͜͝ όͪ͊ͤ͟͝ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨύΣ 
͔͒ ͨ͊ͤͯΊ ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ύ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͙ͦͫͭ͜Σ ͯ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ό͔ͭ͗ 
͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͔͎ͪͦͤͯ͜ ͊͘ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͟͝Σ ͔͊͡ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ 
͍͙ͦͫͭͤͣ͜͜ ͙ͭͪ͊͒ͼ͜Ύ͙ͣύ ͙ͫ͊ͫ͟͡͡Ύ ͍͍ͦ͜͟͜ ͙ͭͪ͊͒ͼ͜͝ ͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜͝ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ώфΣ мпмϐΦ ˢ͍ͭͦͪ ͍͙ͤ͊͘;͊ΊΣ ΅ͦ ͫͯ;͊ͫͤ͜ 
͊͘ ͪͯ͋͗ͤ͜͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ς ͼ͔ ͍͔͙͟͜͡ ͍ͤ͊ͯͦͦ͟-͍ͦͫͭͤ͜͜ ͭ͊ ͍͙͙ͪͦ͋ͤ;͜ ͔͙ͦͣͨͫ͟͟͡Σ 
Ύ͟͜ ͦ͋ΩΊ͒ͤͯΌͭΈ ͍ͤ͊;͊͡Έͤͦ-͒ͦͫ͒ͤ͜͜͡ ͙͙ͤͫͭͭͯͭ͜Σ ͔ͦ͒͗͟͜͡Σ ͺ͊ͯ͟͡Έ͔͙ͭͭΣ ͊͟ͺ͔͙͒ͪ 
ό͍͙͒͒͜͜͡Σ ͔͔͙͒ͨ͊ͪͭ͊ͣͤͭύΣ ͔ͨͪͦ͋ͣͤ͜͡ ͊͋ͦͪ͊ͭͦͪ͜͡͝Σ ΄͙ͦ͟͡-͊͋ͦͪ͊ͭͦͪ͜͡͝Σ 
ͦͤͫͭͪͯͭͦͪͫ͟͟Έ͟͜ ͭ͊ ͔ͭͻ͎ͤͦͦ͜͡;ͤ͜ ͋ΌͪͦΣ ͙͍ͨͪͦͣͫͦ͜͡ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊Σ ͙͊͊͒͘͟͡ 
ͫͺ͔͙ͪ ͎ͨͦͫͯ͡Φ ̂ ͫ͊͒͟͜͡ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͒͜ΌͭΈ ͍ͤ͊ͯͦ͟͜ ΄͙ͦ͟͡Σ ͔͙͍͙ͦͭ͟͟͡ 
͍;͔͙ͤͻ-͙͍͒ͦͫ͒ͤ͜͟͜͡  ͜ ͔͎͎͍ͨ͒͊ͦ͜ ς ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͊ ͔ͭ͊͜͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͯ 
ͦ͗ͤͦͣͯ͟ ͘ ͙ͤͻ ͍ͤ͊;͊ΊͭΈͫΎ ͍͒͜ ͔͒ͫΎ͙ͭ ͒ͦ ͫͭ͊Σ ͊ ͤͦ͒͜͜ ͚ ͋͜͡Έ΄͔Σ ͙ͭͫΎ; 
͔͍ͫͭͯ͒ͤͭ͜Σ ͍͊ͫͨͪ͊ͤͭ͜͜Σ ͍͒ͦͭͦͪ͊ͤͭ͟͜Σ ͪͤ͘͜͜ ͍ͦͫͭͤ͜͜ ͎͙ͨͪͦͪ͊ͣ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ 
ͼ͔͍ͤͭͪ͜ ͍ͦͨ͊ͤͦͯΌͭΈ ͙ͭͫΎ;͜ ͔͙ͤͦͣͤ͘͜ͻ ͔͍ͫͭͯ͒ͤͭ͜ ώфΣ 141]. 

˨͔ͦͫ͒͗ͤͤ͜͡Ύ ˹Φ ˽ ͎͔ͦͪ͋ͤΎ͟ ͒͊Ί ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͎͊͊͘͡Έͤͯ ͫͭͪͯͭͯͪͯ͟ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ ̒͟΅ͦ ͗ ͍͔͙ͪͭ͊ͭͫ͘Ύ ͒ͦ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜  ͯͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΣ ͭͦ ͤ͊ ͙ͨͪ͊͒͟͜͡ 
˹͔ͣ͜;;͙͙ͤΣ ͊ ͔ͫ͊ͣ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͚͔̆͊͒͡Έ͔͋ͪ͘Έ͎ͦͦ͟ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͔͒ ͍͊ͭͦͪ ͒͊ͤͦ͝ ͫͭ͊ͭͭ͜ ͣ͊͊͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͨͪ͊ͼΌ͍͙͊ͭ ͍ ͪ͊ͣ͊͟ͻ 
͍ͫͭ͊͗ͯ͊ͤͤΎΣ ͣͦ͗ͤ͊ ͍͙͙͒ͣͭͭ͜͜Σ ΅ͦ ͍ ͼͦͣͯ͜͡ ͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ 
͙ͨͪ͊ͭ͟;ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ ˿ͭͪͯͭͯͪͤͦ͟ 
͍͔͙͔ͯͤͪͫͭͭ͜ ͔͙͚ͨͦ͒ͤ͜͡ ͤ͊ ͔͔͙͒ͨ͊ͪͭ͊ͣͤͭΣ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͍͙͊͒͊ͤͤ͟͡Ύ 
͙͒ͫͼ͙ͨͤ͜͡ ͨͪͦͺ͔͚ͫͤͦ͜-͙ͨͪ͊ͭ͟;͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ό͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͊Σ 
͔͙ͣͭͦ͒;ͤ͊Σ ͙ͨͪ͊ͭ͟;ͤ͊ ͔ͦͣͨͦͤͤͭ͊͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ύΣ ͙͒ͫͼ͙͙ͨͤ͜͡ 
͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜Σ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͎ͤͦͦ ͭ͊ ͙͙ͨͪͪͦ͒ͤ;͎ͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎΦ  

̂ ͣͫͭ͘͜͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͊͟ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍ͦͫͭ͊͜  ͯ
ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͔͔ͭͤ͒ͤͼ͜ΊΌ ͒ͦ ͔͎ͪͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜͜ͻ  ͜
ͪͦͪͦ͋͘ͼ͜ ͍͙ͤͦͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΣ ͔ͯͪͤͦͣ͊ͤͭͤͤͤ͘͜͜Ό ͙͍ͭͨ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ 
ͣͦͦ͒͜͡ ͊͘ ͪ͊ͻͯͤͦ͟ ͍͍͔͔͒ͤͤΎ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜ ώ7ϐΦ ˭͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͣ 
˹Φ ˽ ͔ͦͪ͋ͤΎ͟Υ ζΧͯ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝ ͍ ͤ͟͜ͼ͜ ·· ͫͭͦͭͭ͜͡Ύ ͫ͊͊ͫ͟͡͡Ύ ͍ͤͦ͊ ͫͭͪͯͭͯͪ͊͟ 
͙͙ͪͤͦͭͨͤ͘͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡Σ ͙ͦ͟͡ ͋ͯͦ͡ 
͍͔͊ͨͪͦ͊͒͗ͤͦ͘ ͺ͍ͤ͊ͤͫͦ͜͜ ͔͙͙ͪ͒ͭ͟ ͔ͫͭͯ͒ͤͭ͊ͣ ͤ͊ ͙ͦͭͪͣ͊ͤͤΎ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ 
͍͙ͤ͊͒͊͊͡ ͣͯͤ͜ͼ͙ͨ͊͡Έͤ͜ ͔͍͒ͪ͗͊ͤ͜ ͎͙ͦͪ͊ͤΣ Ύ͟͜ ͚ ͦͤͭͪͦ͟͡Ό͍͙͊͡ ͼ͜͡Έ͍͔ͦ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͼ͙ͻ ͔͙͍ͪ͒ͭ͟͜Φ ˻͍͚ͫͭͤ͜͜ ͔͙ͪ͒ͭ͟ ͍͙͒͊ΊͭΈͫΎ ͔͍ͫͭͯ͒ͤͭͦ͜ ;͙͙͊ͫͭͤ͊ͣ ͚ 
͔͎͔ͪ͊ͣͤͭͯ͡ΊͭΈͫΎ ͍͊ͪͭͫͭ͜Ό ͍ͤ͊;͊ͤͤΎΦ ˽ͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͍ͯͯ͘ ͔ͫͭͯ͒ͤͭ ͣ͊Ί 
͍͔͙ͨͦͪͤͯͭ ͔͙ͪ͒ͭ͟η ώфΣ мпнϐΦ ˻͔ͭ͗, ͫͭͪͯͭͯͪͤͦ͟-͍͔ͣͫͭͦ͘͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜  ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ 
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͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ͔͎ͪͦͪ͊ͤ͊͘͜ͼ͜ΊΌ ͙ͫͭͪͯͭͯͪ͟ ͔͙ͦͪͣ͟ͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜, ͭ͊͟ ͜ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜ΊΌ ͣͫͭͯ͘͜ ͼ͜Ί͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ΅ͦ ͍͔ͯͣͦͤͦ͘͡ 
ͦͤ͟ͼ͔ͨͭͯ͊͊͘͜͡ͼ͜ΊΌ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ 

˹͍͊ͯͦͦ͟-͔͙ͣͭͦ͒;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͪ͊ͤ͟͝ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͍ͨͦΩΎ͔͊ͤ͘Σ 
͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͘ ͝ͻͤΈͦΌ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟Ό ͒͜Ύ͡Έͤͫͭ͜ΌΣ Ύ͟ ͊ͤ͊͘͘;͔ͤͦ ͍ ͪͦ͋ͦͭ͜ 
˹Φ ˽ ͎͔ͦͪ͋ͤΎ͟Υ ζͤ͊ ͒ͯͣͯ͟ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͯ ͎͊ͯ͘͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ό˨Φ x ͦ͟Σ 
˨Φ ˴ ͙͎ͦͪͪͦͤΣ ˨Φ ˴ ͪ͜͟΄͊ͤ͟Σ ˣΦ ˿ ͣͭ͜ύΣ ͊ͪͯ͋͗ͤ͘͜͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͔͔͎͙͋ͪ͘͡ 
͙ͭͪ͊͒ͼ͚ͤ͜͜ ͒͡Ύ ͙ͤͻ ͺͯͤ͟ͼ͜͝ ͍͔͔ͨͪͦ͒ͤͤΎ ζ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈηΣ 
ζ͚͔͒ͫͤͤͤ͘͜Ύ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜η ͭ͊ ζ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͫͯͫͨ͜͡Έ͍ͫͭ͊ηΦ ˽͒͜ 
ζ͔͒ͦͫ͒͗ͤͤ͜͡Ύ͙ͣη ͍͙ͦͤ ͪͦͯͣ͘͜ΌͭΈ ͍ͫΌ ζ͍͙͊͒͊͟͡ͼΈͯ͟Σ ͍ͤ͊ͯͦͯ͟Σ 
ͺͦͫͦ͜͡ͺͫΈͯ͟Σ ͍ͭͦͪ;ͯΣ ͙͙ͪͭ͟;ͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͭ͊ ͔͍ͦ͒͗͟͜͡ηΦ 
˥͍ͦͦͤ͊͡ ͺͯͤ͟ͼ͜Ύ ζ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͫͯͫͨ͜͡Έ͍ͫͭ͊η ͨͦ͡Ύ͎͊Ί  ͍ ͭͦͣͯΣ ΅ͦ͋ 
͍͔͙͔͙ͯͤͪͫͭͭ͜ ζ͍͊͒ͦͦ͘͡ΈͤΎ͙͡ ͔ͨͦͭͪ͋ͯ ͍ ͍ͪͦͨͦͫ͘Ό͔͒͗ͤͤ͜ ͍͙ͦͫͭ͜ ͔͔ͫͪ͒ 
͔͔ͤ͊ͫͤͤ͡ΎηΦ ˭ͣͫͭ͜ ζ͍ͤ͊;͊ͤͤΎη ͭͪ͊ͭͯ͟ΊͭΈͫΎ Ύ͟ ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͊͟ ͍ͦͫͭ͊͜ 
͔͍ͫͭͯ͒ͤͭ͜ ͭ ͊ͨ ͎͍͒ͦͭͦ͊͜͟ ͝ͻ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜η ώфΣ 143]. 

˭͔͔͊͋ͨ͘;͔ͤͤΎ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͔ͦͣͨͦͤͤͭͯ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͫͭ͊Ί ͙͍͙ͣͦ͗ͣ͡ ͭ͊ͦ͗͟ ͍͊͒͘Ύ͙͟ ͍͔ͫͭͦͪͤͤΌ ͔ͪͺ͔͙͍͎ͫͤͦͦ͟͡ 
͔͔͍͙ͫͪ͒ͦ΅͊Σ ͙͙ͫͭͦͭͤͣ͜ ͙͙ͪͫ͊ͣ Ύ͎ͦͦ͟ Ί ͔ͨͪͦ͋ͣͤ͊͡ ͙ͫͭͯ͊ͼ͜ΎΣ ͍ͤ͊ͫͭ͊ͤͦ͊ ͤ͊ 
͍ͫͨͨͪ͊͜ͼΌΣ ͍͙͙͒ͤͦͫͤ͜Σ ΅ͦ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͒ͦͫ͒ͯ͜ ͦ͒ͤ͜Ί͝ 
͡Ό͙͙͒ͤ ͤ͜΄ͦΌΦ ˢ͙͍ͭ͊͘͟͜ͼ͜Ύ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ 
͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͔͙ͦ͟͡͝ ͟͜͡Έͦͫͭ͟͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͡Έ͔͙͍ͭͪͤ͊ͭΣ 
ͨͦΊ͒ͤ͊ͤͤΎͣ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ ͙ͪͦ͋ͦͭΦ ˹͚͊͋͜͡Έ΄ ͨͦ΄͙͔͙͙ͪͤͣ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͙͙ͤͣ͜ ͺ͙ͦͪͣ͊ͣ ͍ͤ͊;͊ͤͤΎ Ί ͔͟͡ͼ͜Ύ ͭ͊ ͔ͫͣͤ͊ͪ͜Φ ˻͙͍͔ͫͦ͋͡ ͣͫ͜ͼ͔ 
͍͍͙͒ͦ͒ͭ͜ΈͫΎ ͪͦ͋ͦͭ͜ ͯ ͎ͪͯͨ͊ͻΦ ˤ͍͊͗͊ΊͭΈͫΎΣ ΅ͦ ͭ͊͊͟ ͺͦͪͣ͊ ͙ͪͦ͋ͦͭ ͙ͫͨͪΎΊ 
͍͙͍ͪͦͭͦ͘͟͜ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͯͣͤͤ͜Ύ ͯ ͍͊͘Ίͣͦ͒͜͝ ͘ ͤ͜΄͙͙ͣ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͍͊ͫͤͯ͡ 
͍ͤ͊;͊͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͍ͫͨͨͪ͊͜ͼΌ͍͙͊ͭ ͘͜ ͍͙ͫͦͣ͝ ͔͎͙ͦ͊ͣ͟͡ ͤ͊ ͔͙͒ͣͦͪ͊ͭ͟;͙ͤͻ 
͊ͫ͊͒͊͘ͻΣ ΄͍͙͒ͦ͟ ͔͎͍͙ͪ͊ͯ͊ͭ ͯ ͨͪͦͼ͔ͫ͜ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͙͋ͪ͊ͭ ͤ͊ ͔͔ͫ͋ 
͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͜ ͫͨͪΎ͍͍͙ͣͦͯ͊ͭ ͍͊ͫͤ͜͡ ͒͜͝ ͤ͊ ͒ͦͫΎ͎͔ͤͤͤΎ ͔ͦͤͪͭͤͦ͟͟͝ ͔͙ͣͭΣ 
͍͙ͤ͊͒͊͊ͭ  ͚ ͔͍͙ͦ͒ͪ͗ͯ͊ͭ ͎ͪͦͣ͊͒ͫΈͯ͟ ͙ͨ͒ͭͪͣͯ͜͟Σ ͙͙͒ͭͫ͜͡Ύ ͯ͟͡Έ͙ͭͯͪͤͣ 
͍͒ͦͫ͒ͦͣ͜  ͪ͜ ͍͙͍͙ͦ͊ͭ͘ ͔ͤͭͪͯ͜͟͡Έ͔ͭͯͪͤ ͙͔ͣͫͤͤ͡Ύ ώрϐΦ 

ˢͤ͊͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ˨͗Φ x ͔͔ͤͤͭ͊Σ ˹Φ ˶ ͯ͊͟΄͊Σ ˢΦ ˥ ͪͤ͊͜Σ 
˽Φ ˻ ͔͋ͪͻΌ͔ͣͪΣ ˱Φ ̊ ͔͚͔ͪͪΣ ˸Φ ˹ Όͣ͊ͤΣ ˸Φ ˴ ͔͜͡͡Σ ˨͗Φ ˴ ͔͙ͣ͜͡ ͍͊ͫ͒͘͜;͙͍Σ ΅ͦ 
͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ 
͔͎͎͍ͨ͒͊ͦ͜ ͯ ͋͜͡Έ΄ͦͫͭ͜ ͪ͊ͤ͟͝ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ΄͡Ύͻͦͣ ͤ͊͒ͻ͔ͦ͒͗ͤ-
ͤΎ ͦ͟΄͍ͭ͜ ͘͜ ͙ͪͤ͘͜ͻ ͔͔͒͗ͪ͡ ͜ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͺͦͪͣ ͍͊ͫͤͦͫͭ͜͡Υ ͙͍ͨͪ͊ͭͤ͜Σ ͔͍͒ͪ͗͊ͤ͜Σ 
͎ͪͦͣ͊͒ͫΈ͟͜Σ ͣͯͤ͜ͼ͙ͨ͊͡Έͤ͜Φ ˭͚͒ͫͤ͜ΌΊͭΈͫΎ ͔ͭ͊͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͊͒͘Ύ͙͟ ͙͔͚ͫͫͭͣͤ͜ 
ͪͦ͋ͦͭ͜Σ ͊ ͔ͫ͊ͣ ͔͙͎͍ͣ͊ͪͭͤͦ͟͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-
ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Τ ͔͙ͤͭͤͫ͜ͺ͊͜͟ͼ͜͝ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚ͤͦ͜͝ ͙ͪͦ͋ͦͭΣ ΅ͦ 
͔͔͊͋ͨ͘͘;ͯΊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͙͎͔ͦͤͭͤͤͭͯ͟Τ ͙ͫͨͪΎͤͤΌ ͔͍ͨ͊ͪͭͤͪͫͭ͊ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ;͙ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͘͜ ͒ͦ΄͟͜͡Έ͙͙ͤͣ ͍ͤ͊;͊͡Έ͙͙ͤͣ 
͙͊͊͒͊ͣ͘͟͡  ͍͟ ͔ͦͤͭͫͭ͟͜ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Φ 
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˱ͤͺͦͪͣ͊ͼ͚͔ͤ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ 
͔͒͋͘͜͡Έ΄͎ͦͦ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͔͔ͨͪ͒͋͊;͊Ί ͤ͜ͺ͙ͦͪͣ͊ͭ͊͘ͼ͜Ό 
͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ Ύ͊͟ ͣ͊Ί ͤ͊ ͔ͣͭ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ 
ͺ͊ͻ͍͜ͼΎ ͍ͦͫͭͤ͜Έͦ͝ ͎͊ͯ͘͜͡ ͒ͦ ͍͙ͫ͊ͣͦͦͫͭ͜Σ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͪͦͫͭ͊ͤͤ͘Ύ ͭ͊ 
͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡ΎΦ ˭͚͒ͫͤ͜ΌΊͭΈͫΎ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙ͨͫͻ͎ͦͦ͜͡;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
΄͡Ύͻͦͣ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͔ͤ ͭ͜͡Έ͙͟ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͭͻͤ͜;͙ͤͻ 
͍͊ͫͦ͋͘͜ ͍ͤ͊;͊ͤͤΎΣ ͔͊͡ ͚ ͙͙͒ͫͭ͊ͤͭ͊͘ͼ͜Ό ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ 

˹͊ ͍ͨ͒ͫͭ͊͜͜ ͊ͤ͊ͯ͘͜͡ ͘ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͍͔ͦͫͤͦͤ ͍͊͒͊ͤͤ͘Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͍͙ͦͫͭ͜ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨ ͨͦ͡Ύ͎͊Ί ͍ ͍ͦͦͦ͒ͤͤ͜͜͡ 
͔͙ͫͭͯ͒ͤͭ͊ͣ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Ύ͙ͣΣ ͔ͤͦ͋ͻ͙͙͒ͤͣ͜ ͒͡Ύ ͙ͪͦ͋ͦͭ  ͍ ͒ͦ΄͟͜͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ όͫͦͼͦͯ͜͟͡ΈͭͯͪͤͦΌΣ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜ΌΣ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜ΌΣ 
͔ͪͺ͔͙͍ͫͤͦ͟͡ΌΣ ͔͔ͨͪ͒ͣͭͤͦ-͔͙ͣͭͦ͒;ͤͦΌύΤ ͊ͦ͘ͻͦ;͔ͤͤ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜-
͍͙ͻ͍͔͍ͦ͊ͭ͜͡ ͒ͦ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͊ ͭ͊ͦ͗͟ ͙ͫͨͪΎͤͤ͜ ͍ͭͦͪ;ͦͣͯ 
͍͙͍ͪͦͭͦ͘͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͎ͦ͗ͤͦͦ͟ ͔ͫͭͯ͒ͤͭ͊Φ ˭ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͼΈ͎ͦͦ ͫͦͼ͊͜͡Έ͎ͤͦͦ 
͍͔͊ͣͦͤͤ͘͡Ύ ͫͺ͍ͦͪͣͦ͊ͤͦ ͣͫͭ͘͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 
͒ͦ΄͟͜͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͍͙͙ͦͫͤͦͤͣ ͔͙ͦͣͨͦͤͤͭ͊ͣ͟ Ύ͎ͦͦ͟ Ί ͙͒ͫͼ͙͙ͨͤ͜͡ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͎ͤͦͦΣ ͺ͊ͻ͍͎ͦͦͦ ͭ͊ ͔ͫͨͼ͍͎͊ͦ͊ͤͦͦ͘͜͜͡ ͼ͙͍͟͜͡Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˾͔͊͊͘͜͡ͼ͜Ύ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͺ͊ͻ͍͜ͼ͍͜ ͒ͦ΄͟͜͡Έͤͦ͝ ͎͊ͯ͘͜͡ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ 
͍͊͒͘Ύ͙͟ ͔ͦͣͨͫͯ͟͟͡ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ΅ͦ 
͔͔ͨͪ͒͋͊;͊Ί ͦͤ͟ͼ͔ͨͭͯ͊͡ΈͤͯΣ ͫͭͪͯͭͯͪͤͦ͟-͍ͣͫͭͦͯ͘͜Σ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͯΣ 
͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͯ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙ͨͫͻ͎ͦͦ͜͡;ͤͯ ͍ͫ͊͒ͦ͟͜͡Φ 

˭͚͔͙͚͒ͫͤͤ͜ ͊ͤ͊͘͜͡, ͤ ͊ ͗͊͡Έ, ͔ͤ ͦͻͦͨ͡ΌΊ ͍ͫ͜ ͔͙͊ͫͨͭ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ΄͟͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ͪ͊ͤ͊͟͝ͻ ˭͊ͻ͒ͤͦ͜͝ ͍͙̐ͪͦͨΦ ́͊͟Σ ͔ͤ ͒ͦͫͭ͊ͭͤΈͦ 
͍͙͙͒ͪͭͣ͜͟ ͙͊͘͡΄͊ΊͭΈͫΎ ͙ͨͭ͊ͤͤΎ ͔ͣͻ͍͊ͤͣ͘͜͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;͎ͤͦͦ 
ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͦͫ͟͜͡Έ͙͟ ͍ ͚͒͊ͤ͜ ͫͭ͊ͭͭ͜ ͼ͜ 
͔͙͊ͫͨͭ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͙ͦͨͫ͊ͤͦ ͍ ͎͊͊͘͡ΈͤͦͣͯΣ ͭͦ͗ ͊ͤ͊͘͘;͔͔ͤ 
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SUMMARY 
Melnyk N. Organizational and pedagogical providing of professional training of 

preschool teachers in the countries of Western Europe. 
The paper describes the organizational and pedagogical providing in the process of 

professional training of preschool teachers in the countries of Western Europe. The author 
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analyzes the conceptual features of the notion ζorganizational and pedagogical providingη. 
The author of the issue also distinguishes the essential differences between ζorganizational 
and pedagogical providingη and the concept of ζorganizational and pedagogical conditionsη. 

The systematic analysis has determined that the organizational and pedagogical 
providing of preschool teachers training in the countries of Western Europe includes such 
components as: conceptual, structural and content, methodological, logistical, information.  

The basic conceptual framework for preschool teachers training in the countries of 
Western Europe is the introduction and implementation of competence, active and student-
centered approaches that provide quality training of future professionals. The structural and 
semantic providing of preschool teachers professional training in the countries of Western 
Europe shows specifics of training of future teachers for preschool particular model. The content 
of ǇǊŜǎŎƘƻƻƭ ǘŜŀŎƘŜǊǎΩ ǇǊƻŦŜǎǎƛƻƴŀƭ university education in the countries of Western Europe is 
determined by a tendency: to reorganize education and the development of new curricula. 
Scientific and methodological providing of preschool teachers professional training in the 
countries of Western Europe universities is due primarily to their research activities. Logistical 
support for training preschool teachers in most Western European countries is carried out by 
revenues from different sources, depending on ownership. Information providing universities in 
most Western European countries involves computerization of the educational process. 

The author summarizes that the basic principles of organizational and pedagogical 
providing of preschool teachers training in the universities of Western Europe is the 
integration of competence, activity and person-centered approaches. 

The analysis unfortunately does not cover all aspects of training preschool teachers in 
the countries of Western Europe. So the prospects for further research in this direction are 
the mechanisms of implementing logistics and information and psychological support, as 
these aspects of training are described in general in this article. 

Key words: organizational and pedagogical providing, preschool specialists training, 
conceptual framework, the European dimension of education, university teacher education in 
Europe. 

 

̂˨˴ мрфΦфррΥώтΥотϐόмллύ 
ˤΦ ʕ Φ ˸ͦ͡;͍͊ͤͦ͊ 

˨ˤ˹˭ ζ˽͔͔ͪΎ͍ͫ͊͡-͔̆ͣ͡Έ͙ͤͼΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ  
͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˥͙͎ͪͦͪ͜Ύ ˿͍͙ͦͦͪͦ͒͟η 
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˽˻˭ˮ́ˮˤˮ ˨˶̒ ˭ˢ˿́˻˿̂ˤˢ˹˹̒ 
 

ˢͤ͊͘͜͡ ͫͤͯ͜Ό;͙ͻ ͔͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ ͍ͦͫͤͦ͊ͣ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ  ͍
͙͊ͪͯ͋͗ͤ͘͜ͻ ΄ͦ͊͟͡ͻ ͍ͨͦ͊͊͘͟Σ ΅ͦ ͺ͔ͯͤ͒͊ͣͤͭͦͣ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͔ͫ͋͜;ͤͦ ͍͙͔ͪͦͤͤͦ͘͝ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ί ͔͍ͨͪͦͭͯ͊͟͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜ΈΣ Ύ͊͟ ͺͦͪͣͯΊ ͭ͊͟͜ ͍͙͍͊ͫͭͦͫͭ͜͡ ͡Ό͒ͫΈͦ͟͝ 
͙ͨͫͻ͙͜͟ Ύ͟ ͼ͔ͨͦ͊͒͊ͤͤ͜͟͡͡ΎΣ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ͭ͊ ͔͔ͨͪ͒͋͊;͔ͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Σ ͔͔͊͋ͨ͘͘;ͯΊ 
͍͙ͪͦͭͦ͘͟ ͔ͦͣͯͤ͊͋͟͜͟͡Έͤͦͫͭ͜Σ ͍ͣͤͤ͜Ύ ͍͙ͣͦ͋ͯ͊ͭ͘͜͜͡ ͍͙͚͊ͫͤ͡ ͍͒ͦͫ͒͜Σ ͙͍ͪͦͪ͊͘͟Ί 
͔͙͍ͪ͊ͭͤ͟͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͯ;ͤΎΣ Ύ͟͜ ͙͊͘͡΄͊ΌͭΈͫΎ  ͍͙ͯ͘;͙ͤͻ ͍ͯͣͦ͊ͻ ͔͔͍͙͙ͤ͊ͭͪ͋ͯ͊ͤͣ͘Φ 
˽͔͍ͪͦͭͯ͊͟͡Έ͔ͤ ͙͔ͣͫͤͤ͡Ύ ͔ͣͦ͗ ͙͋ͯͭ ͫͺ͍͔ͦͪͣͦ͊ͤ ͭ͜͡Έ͙͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͫͨͼ͊͜͡Έ͙ͤͻ 
͔͍ͣͭͦ͒͜ ͭ͊ ͍ͦͫͭͤ͜͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͙͒ͭ͜͡ ͍ ͙͍͙͚ͦͫͦ͋͡ ͔͔͙͚ͨͪ͒ͣͭͤ 
ͼ͙͟͡Φ ˹͚͍͙͍͊͊͗͜͡΄͙ͣ ͙ͨͪ ͼΈͦͣͯ Ί Ί͒ͤͫͭ͜Έ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ͫ ͜ͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ 
͙͒ͫͼ͙ͨͤ͜͡ ;͔͔ͪ͘ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͒͊ͤ͘ΈΣ ΅ͦ ͍͙ͤ͊͘;͊ΌͭΈͫΎ Ύ͟ ͔ͨͪͦͭ͟Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͻͯ͒ͦ͗ͤΈͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍ͦͫͭ͊͜Σ ͻͯ͒ͦ͗ͤΎ ͍ͦͫͭ͊͜Σ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ-
ͻͯ͒ͦ͗ͤΎ ͍ͦͫͭ͊͜Σ ͔͍ͨͪͦͭͯ͊͟͡Έͤ͊ ͯ͟͡Έͭͯͪ͊Σ ͔͙͍ͪ͊ͭͤ͟͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͔͍ͨͪͦͭͯ͊͟͡Έ͔ͤ 
͙͔ͣͫͤͤ͡ΎΣ ͍ͭͦͪ;͔ ͙͔ͣͫͤͤ͡ΎΣ ͭ ͍ͦͪ;͊ ͔͍ͨͪͦͭͯ͊͟͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͔ͨͪͦͭ͟Σ ͙͚͒͊ͤ͘Φ 
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˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˴͙ͪ͊͘ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣΣ ΅ͦ Ί ͻ͔͊ͪ͊ͭͪͤͦ͟Ό 
ͦͫͭ͊ͤͤͣ͜ ;͊ͫͦͣ ͒͡Ύ ͤ͊΄͎ͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͙͔ͤ͗ͤͤ͘Ύ ͍ͪͤ͜Ύ 
͍͙ͪͦͭͯ͘͟ ͔ͣͦͼ͚ͤͦ͜͝ ͫͺ͔͙ͪ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ͝ ͝͝ ͣͦ͋͜͡Έͤͦͫͭ͜ ͍ ͍ͦͫͦΊͤͤ͜ 
͍͙ͤͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͜ ͙ͨͪ͊ͭ͟͟ ͜Σ Ύ͟ ͤ͊ͫ͒ͦ͜͟͡ ς ͒ͦ ͔ͤ ͔͍ͪ͊ͦ͊ͤͦͫͭ͘͜͜͡ ͍ͭͦͪ;͎ͦͦ 
͔ͨͦͭͤͼ͊ͯ͜͡Φ ˻͍͋ͪ͊ͦͭͦͪ͘;͔ ͙͔ͣͫͭͼ͍ͭͦ Ύ͟ ͍ͤ͊;͊͡Έͤ͊ ͙͒ͫͼ͙ͨͤ͊͜͡  ͍ ͙͔ͫͫͭͣ͜ 
͍͙ͦͫͭ͜ ς ͼ͔ ͔ͤ ͭ͜͡Έ͙͟ ͎͍ͨ͒ͦͭͦ͊͜͟ ͒ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔ͤ 
ͭ͜͡Έ͙͟ ͍ͤ͊;͊ͤͤΎ ͔ͫͨͼ͊͜͡Έ͙ͤͣ ͜ ͍͙ͣͫͭͦͤͣ͘͜ ͍͙ͤ͊;͊ͣ͟Σ ͊ ͚ ͊ͫ͋͘͜ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˨͙͚͊ͤ͘Σ ΅ͦ Ί ͍͙ͫ͊͒ͦͣ͟͡ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͎ͦͦ ͙͔ͣͫͭͼ͍ͭ͊Σ ͫͨͦ;͊ͭͯ͟ ͍͋ͯ 
ͨͦΩ͍Ύ͙͚͊ͤ͘ ͙͡΄͔ ͘ ͔͔͙ͪͣͫ͊ͣ͡ ͭ ͙͙͊ͨͪ͊͒ͤͣ͟͡ ͙͔ͣͫͭͼ͍ͭͦͣΦ ˭͎ͦ͒ͦͣ ͨͦ;͊ͦͫ͡Ύ 
͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͨͦͤͦͼͤͤͦ͜͝ ͙͚͔͒͊ͤͪͫ͘Έͦ͟͝ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͚ ͒ͦͫ͜ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍ 
͙͔ͣͫͭͼΈ͙͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΦ ˽͍ͪͦ͒ͤ͜͜ ͔͎͎͙ͨ͒͊ͦ ͙͚͒͊ͤͯ͘ ͍ͫΈ͎ͦͦ ͍ͫͭͯ͜ 
όˤ͊͡Έ͔ͭͪ ˥ͪͦͨͯͫ͜Σ ˩Φ ͒  ͔x ͦͤͦΣ ˾͊ͪ͒ͦ͜͟ ˨͊͘͜͜͡Σ ˱͎͔ͦ͊ͤͫ ˱͔ͭͭͤΣ ˸͊ͫ͟ ˣ͜͡Σ ́ͦͣ͊ͫ 
˸͊͡Έ͒ͦͤ͊͒ͦΣ ͭ͊ ͤ͜Φύ ͯ ͨͪͦͼ͔ͫ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜ ͍͊ͫͭͦͫͦͯ͘ΌͭΈ ͔ͣͭͦ͒ 
ζ͔ͨ͊ͪ͊͡͡ΈηΦ ˿ͯͭΈ ͚͎ͦͦ ͨͦ͡Ύ͎͊Ί  ͍͍͙ͪͦͭͯ͘͟ ͙͔ͣͫͤͤ͡ΎΣ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͔ͣͦͼ͚ͤͦ͜-
ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͙͚ͫͨͪͤΎͭͭΎΣ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͤͦͤͻ ͤ͊ͤ͘Έ ͜ ͔͙ͪͣͫͤ͜;ͦ-͔ͭͻͤ͜;͙ͤͻ 
͍͙ͤ͊;ͦ͟Φ ́͊͟, ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͼͫͤͦ͜͜͡͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͒͊ͭͤͦ͘͝ ͭ͊ͦ͗͟ 
ͼͫͤͦ͜͜͡ ͺ͍͙ͦͪͣͯ͊ͭ ͍ͫͭ͜Σ ͙͍͙͙ͨͪͦ͒ͭ ͯ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͍͊͘Ί͙͙ͣͤ ͡Ό͙͙͒ͤ ͚ 
͔͔͍͙ͫͪ͒ͦ΅͊Σ ͫ͊ͣͦ͝ ͔͔ͫ͋ ͚ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ώоϐΦ ˻͍ͫͤͦͦΌ ͭ͊ͦ͟͝ ͍͙ͦͫͭ͜ Ί ͍ͯͫͭ͊ͤͦ͊͟ ͤ͊ 
͍͙ͻ͍ͦ͊ͤͤΎ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͔ͤ ͫͯͭͦ ͻͯ͒ͦ͗ͤ͜ͻ ͯͣͤ͜ΈΣ ͊ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ 
͍͙ͪͦͭͦ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͍ͭͦͪ;ͦͫͭ͜Φ ˹͊ ͼΈͦͣͯ ͭ͜͡ ͙͚͔͒͊ͤͪͫ͘Έ͚͟͜ ͍ͦͫͭ͜͜Σ ͙ͨͪ 
ͣͤͣͯͣ͜͜͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͍͒͊ΊͭΈͫΎ ͔͔͊͋ͨ͘͘;͙͙ͭ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͔͍ͨͪͦͭͯ͊͟͡Έͤͦ-ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͙͔ͣͫͤͤ͡Ύ ͯ ͍͙ͻ͍ͦ͊ͤͼ͍͜Σ ΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͍͙͎ͣͦ͊ͣ 
͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ͔͔͙́ͦͪͭ;ͤ͜ ͍͙ͦͫͤͦ ͔͙ͣͭͦ͒͟ 
͍ͤ͊;͊ͤͤΎ ͭ ͊ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͒ͦͫ͒͜ ͍͔ͫͭͦͪͤͤΎ ͍ͤ͊;͊͡Έͤͦ-͍ͭͦͪ;͎ͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊Σ Ύ͔͟ ͔ͺ͔͙͍ͭͤͦ͟ ͺ͍ͦͪͣͯ͊ͦ͡ ͔͍ͨͪͦͭͯ͊͟͡Έ͔ͤ ͙͔ͣͫͤͤ͡Ύ ͍ ͯ;͍ͤ͜ 
ͣ͊ͦ͡ ͣͫ͜ͼ͔  ͯ΄ͦ͟͜͡ ͚ͭ͊ͫ͜͜͡Έ͎ͦͦ͟ ͙͚͒͊ͤͯ͘Σ Ύ͍͙ͫͪ͊ͣ͟ ͔͍͙ͨͪ͒ͫͭ͊ͤͦͣ͟ Ύͦ͟͝ ͍͋ͯ 
˾͊ͪ͒ͦ͜͟ ˨͊͘͜͜͡ ώрϐΦ ˨͍ͦͫ͒͜ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͍ͦͫͤͦ ͙͚͒͊ͤͯ͘ ͍ ͙͊͊͒͘͟͡ ͙ͪͤ͘͜ͻ 
͔͍ͫͭͯͨͤ͜ ͔͙ͤ͊͗ͭ͡Έ ͜ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝Σ ͔͒ ͼ͙ͣ ͙ͨͭ͊ͤͤΎͣ ͚͙͊ͣ͊ͫ͘͡Ύ ˣͪΌͫ 
ˢͪ;͔ͪ ͭ͊ ˹͚͊͒͗ ˴ͪͦͫ ώмлϐ. ˹͊ ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͎͍͊ͫͯͦͯ͘͡Ί ͍͒ͦͫ͒͜ ͍͙ͪͦͭͯ͘͟ 
͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͯ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͯ ͙͔ͫͫͭͣ͜ ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜ ̒ͨͦͤ͜͝Σ 
͔͒ ͔͎͎͙ͨ͒͊ͦ ͙͚͒͊ͤͯ͘ ͍͙ͻ͍ͦͯΌͭΈ ͯ;͍ͤ͜ ͊͘ ͺͦͪͣͯͦ͡Ό ζ͎͍ͦͦ͊͡ ς ͫ ͔ͪͼ͔ ς ͪ ͙ͯ͟η 
[3, 15ςпуϐΦ ̂ ˾ͦͫ͜͝ ͙ͨͭ͊ͤͤΎͣ ͍͙ͪͦͭͯ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͚͙͊ͣ͊ͫ͘͡Ύ 
˱Φ ˹ Φ s ͋͊Ί͍͊Σ ˻Φ ˥ Φ ˴ ͍ͯͦ͜͟͡Σ ˤΦ ̅ Φ ˿ ͙͔͒ͦͪͤͦ͟Σ ˤΦ ˿ Φ ̊ ͦ͟͡Ύ͍ͪͦ ώмΤ пΤ тΤ фϐΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͎ͪͦ͘͡Ύ͙ͤͯͭ ͭ͊ ͍͙͔͙͙ͦͪͣͭ͟ ͙ͫͭͦͪ͜;ͤ͜ ͚ ͔͔͙ͭͦͪͭ;ͤ͜ 
͔͙͊ͫͨͭ͟ ͤ͊Ύ͍͎ͤͦͦ ͍͍͎ͫͭͦͦͦ͜ ͍͒ͦͫ͒ͯ͜ ͒͡Ύ ͊ͤ͊ͯ͘͜͡ ͍͙ͪͦͭͯ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ 
͙͔ͣͫͤͤ͡Ύ ͯ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͙ͪͤ͘͜ͻ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͯ ͙ͨͪ͊ͭ͟;͚ͤ͜ ͨͦ͡΅͙ͤ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˻͙͎ͪͤ͊͜͡Έ͙͚ͤ ͙ͨͪ͊͒͟͡ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͍ ͯ;͍ͤ͜Σ ͙͙͚ͦͨͫ͊ͤ ͙͒ͦͫ͒ͤͦͣ͜͟͡ ͍͙͍;͔ͤͤΎ 
͚ͭ͊ͫ͜͜͡Έ͎ͦͦ͟ ͙͚͒͊ͤͯ͘ ˥Φ ˥ Φ ˴ ͯͪΩΊ͍ͪͦͦΌΣ ς ͼ͔ ͔͔͙͔ͫͨͪͣͤͭ͟ ͚ͭ͊ͫ͜͜͡Έ͎ͦͦ͟ 
͊ͪͻ͔ͭͭͦͪ͊͜͟ ͭ ͙͚͔͊͒͊ͤͪ͊͘ ˾͊ͪ͒ͦ͜͟ ˨͊͘͜͜͡Σ ͚͔͙͚͒ͫͤͤ͘͜ ͤ͊ ͨͦ;͊ͭͯ͟ тл-ͻ ͪͦ ͍͟͜ ̆̆ 
ͫͭΦ ͯ ͔ͤ͊ͨͦͭ͊ͤͫ͜͡Έͦͣͯ͟ ͚ͪ͊ͦͤ͜ ́ͪ͊Ύͤ͊ ώрΣ ммтςмнтϐΦ ̂ ͼΈͦͣͯ ͔͔͙͔ͫͨͪͣͤͭ͟͜ 
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˨͊͘͜͜͡ ͫͺͦͪͣͯ͡Ό͍͍͊ ͜ ͍͍͊ͨͪͦͨͦͤͯ͊͘ ζ͙͍͊ͤͭͯͫͭ͊ͤͦͯ͟η Ύ͟ ͔ͪ͊͟ͼ͜Ό ͤ͊ 
͙ͨͪͤͼ͙͍͙͚ͨͦ ͎͙͒ͦͣ͊ͭͣ͘ ͭ͊͟ ͍͎͊ͤͦͦ͘ ζ͙͎ͫͭͤͤͦͦ͜ ͙͚͒͊ͤͯ͘η ς ͫͯͣ͜΄ 
ͪ͊ͺ͍ͤͦ͊ͤͦ͜͝ ͙ͭͪ͊͒ͼ͜͝ ͺͯͤ͟ͼͦͤ͊ͣͯ͘͜͜͡  ͚ͭ͊͟ ͍͎͊ͤͦͦ͘ ζ͍͎ͤ͊ͯͦͦͦ͟ ͙͚͒͊ͤͯ͘η сл-ͻ 
͍ͪͦ͟͜ ̆̆ ͫͭΦΣ ΅ͦ ͔͔͍͍ͨͪͭͤ͒ͯ͊ ͤ͊ ͫͭ͊ͭͯͫ ͭͦ;͎ͤͦͦ ͔͔͔͋͊ͨͪ͘͘;͎ͤͦͦ ͙͔ͫͫͭͣͤͦ-
͔ͭͻͤ͜;͎ͤͦͦ ͤ͊ͤͤ͘ΎΦ ˹͚͊͋͜͡Έ΄ ͍͙͍͊͗ͦ͡Ό  ͍ͼΈͦͣͯ ͔͔͙͔ͫͨͪͣͤͭ͟͜ ͋ͯ͊͡ ͍͍͒ͣͦ͊͜ 
˨͊͘͜͜͡ ͍͒͜ ͎͒ͦͣ ͯ ͍ͤ͊;͊ͤͤ͜ ͯ;͍ͤ͜Σ ͍͒͜ ͍ͤ͊;͊ͤͤΎ ͊͘ ͙ͪ͊͊ͣ͘͘͟  ͚ ͍͙͙͒ͦͣͣ͜ 
͔͙͙ͨͪͦͭͤͣ͟ ͫͻ͔͙ͣ͊ͣΦ ˹͊ ͒ͯͣͯ͟ ˨͊͘͜͜͡Σ ͔ͦ͗ͤ͟ ͔͔ͦͤͪͭͤ͟͟ ͍͊͒͊ͤͤ͘Ύ ͍͙͎ͣ͊͊Ί 
͔͍͎ͤͨͦͭͦͪͤͦͦ ͙͍͎ͦͫͦ͋ͦͦ͡ ͍͙ͪ͜΄͔ͤͤΎΣ ͊ ͍͙͍;͔ͤͤΎ ͫͻ͔ͣ ͔ͤͦ͋ͻ͔͒ͤ͜ ͭ͜͡Έ͙͟ ͒͡Ύ 
͍͙Ύ͍͔ͤͤ͡Ύ ͙͎ͭͨͦͦ͜͡;͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ Ύ͍͙΅͊Φ ͔̇ ͙ͨͪͤͼ͙͍͔ͨͦ ͙ͨͭ͊ͤͤΎ ͒͡Ύ 
ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜ ͫΈ͎ͦͦ͒ͤ͜ Ί ͙͍ͦͫͦ͋ͦ͡ ͎͙ͦͫͭͪͣΣ ͦͫ͟͜͡Έ͙͟ ͫͯ;͊ͫͤͯ ͻͯ͒ͦ͗ͤΌ 
͍ͦͫͭͯ͜Σ  ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͙͚͔͒͊ͤͪͫ͘Έͯ͟Σ ;͊ͫͭͦ ͍͋͊;͊ΌͭΈ ͯ ͍ͤ͊;͊ͤͤ͜ ͘ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍ͪ͊͘͘͟͜Σ ΅ͦ ͔͗͊ͭ͡Έ ͍ ͍ͦͫͤͦ͜ ͍ͦͫͭͤ͜Έͦ͝ ͔ͭͻ͎ͤͦͦ͜͡͝Φ ͔̇ ͙͍͙͚ͨ͊ͫͤ 
͔ͣͭͦ͒Σ ΅ͦ ͍͋ͯ ͫͺ͍͙͚ͦͪͣͦ͊ͤ  ͔ͯͨͦͭ͜͡ͻͤ͜;͚ͤ͜ ΄ͦ͟͜͡ ͙͎ͣͤͯͦͦ͡Σ ͤ͜Ύ͟ ͔ͤ ͙ͫͨͪΎΊ 
͍͙͍ͪͦͭͦ͘͟͜ ͦ ͍ͫͤͦ ͍ͭͦͪ;͎ͦͦ ͙͔ͣͫͤͤ͡Ύ. 

˱ͤ΄͙ͣΣ ͍͙͊ͪͭͣ ͍͎͙ͯ͊ ͔͊ͫͨͭͦͣ͟ ͒͜Ύ͡Έͤͦͫͭ͜ ˨͊͘͜͜͡Σ Ί ͙͎͔ͦͤͭͤͤͭ͟ ͯ;͙͍͊ͫͤ͟͜ 
͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͙͔ͫͨͪͣͤͭͯ͟Φ ͔̇ ͎ͪͯͨ͊Σ ΅ͦ ͦ͋ΩΊ͒ͤͯΊΣ ͘ ͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͔͚͒ͭ͜Σ Ύ͟͜ ͔ͤ 
ͣ͊ΌͭΈ Ύ͍ͫͪ͊ͦ͟ ͍͙͔͙ͪ͊͗ͤͻ ͻͯ͒ͦ͗ͤ͜ͻ ͔͚͒͋ͤͦͫͭ͘͜Σ ΅ͦ ͔ͤ͊͗͊ͭ͡Έ ͒ͦ ͙ͤ͗;͙ͻ ͜ 
ͨͦ;͙͊ͫͭ ͔͎ͤ͋͊ͦͨͦͯ͡͡;͙ͤͻ ͍͔͍ͪͫͭ ͫͯͫͨ͜͡Έ͍ͫͭ͊  ͚͋ ͔ͪͯͭΈ ͯ;͊ͫͭΈ ͯ ͔ͨͪͦͭ͟͜ ͭ͜͡Έ͙͟ ͘ 
͙ͦͫͦ͋ͫͭͦ͝ ͊͘ͼ͍͔͊ͤͦͫͭ͜͟͜͡Σ ͊ ͘ ͤ͜΄͎ͦͦ ͋ͦͯ͟ ς ͯ;͍ͤ͜ ͊ͪͻ͔͎ͭͭͯͪͤͦͦ͜͟ ͔ͦ͒͗ͯ͟͡Φ 
˽͔͍ͪͦͭͯ͊͟͡Έͤͦ-͙͙͒͒͊ͭ͟;͙͚ͤ ͔͔͙͔ͫͨͪͣͤͭ͟ ͍͋ͯ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͪͦͪͦ͋ͯ͘͟ 
͔͙͍͙ͪ͊ͭͤ͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ Ύ͟͜ ͔ͤ ͭ͜͡Έ͙͟ ͋ ͙͙ͣͯͫ͘͡ ΄͙ͯ͊ͭ͟ ͍ͤͦ͜ ͔͙ͣͭͦ͒ 
͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ͒͡Ύ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Σ ͊ ͚ ͔͔͊͋ͨ͘͘;͙͙͡ ͒ͦͫͭͯͨ ͒ͦ 
͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ͔͔ͤͫͨͼ͊ͫͭ͊ͣ͜͜͡Φ ˤ͙͒ͪͭͭ͜͟Ύ ˨͊͘͜͡ ͨ͜ ͦ͡Ύ͎͊ͦ͡ ͍ ͭͦͣͯΣ ΅ͦ ͊ͯ͘͡;͔ͤͤΎ 
ͯ;͍ͤ͜ ͯ ͨͪͦͼ͔ͫ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ͔ͪ;͔͚Σ ͍ͨͦͫͭ͊ͤͦ͊͟ ͍ͭͦͪ;͙ͻ ͍͊͒͊ͤ͘Έ ͔ͺ͔͙͍ͭͤͦ͟ 
ͣͤ͘͜ΌΊ ͫͭͪͯͭͯͪͯ͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͤ͊͒͊Ό;͙ ͙ͫͨͪΎ͙͍͙͚ͭ͡ ζ͔͔͍͙ͭͪ͊ͨͭ;͙͚ͤ ͍͙͍ͨ͡ηΦ 
ˢ͍ͭͦͪ ͎͒͊ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͤ͊ ͍ͫͦΊͣͯ ͙ͨͪ͊ͭ͟;ͤͦͣͯ ͍͒ͦͫ͒͜͜ ͔͍ͤͦ͒ͤͦͪ͊ͦͦ͘ 
͔͎͍ͫͨͦͫͭͪ͊͜ ͙͚ͨͦ͒͋ͤ͜ ͍͙ͻ͍͙͚ͦͤ ͍͙͍ͨ͡ ͤ͊ ͍ͭͦͪ;͙͚ ͔͍ͨͪͦͭͯ͊͟͡Έ͙͚ͤ ͨͪͦͼ͔ͫΦ 

˽͒͜ ;͊ͫ ͙͚͒͊ͤͯ͘ ͍͙ͻ͍ͦ͊ͤͼ͜Σ ͚͒ͫͤ͘͜ΌΌ;͙ ͔͍ͫ͊ͣͦͨͪͦͭͯ͊ͤͤ͟ΎΣ 
ͦ͒ͤͦ;͊ͫͤͦ ͔ͪ͊ͯ͘͜͡ΌͭΈ ͍͊͒͊ͤͤ͘Ύ ͍ͫ͊ͣͦͤ͊;͊ͤͤΎ  ͚͍͙ͫ͊ͣͦͻ͍ͦ͊ͤͤΎΦ ˨͍ͦͫ͒͜ 
͔͍ͫ͊ͣͦͨͪͦͭͯ͊ͤͤ͟ΎΣ ͍ͫ͊ͣͦͤ͊;͊ͤͤΎ  ͚͍͙ͫ͊ͣͦͻ͍ͦ͊ͤͤΎΣ ΅ͦ ͍͙͟͡Ό;͊Ί ͋ͯ͒Έ-Ύͯ͟ 
͙͍ͤͦͪͣ͊ͭͤͫͭ͜Έ ͍͙͎͊ͭͦͪͭ͊ͪͤͦͦ ͍͙͍ͨͯ͡Σ ͍͍͐ͪͯͤͭͯ͊ͫΎ  ͍ ˨͊͘͜͜͡ ζͤ͊ 
͔ͨͪͦ͋ͯ͒͗ͤͤ͜ ͔͔ͤͭͪͫͯ͜ ͒ͦ ͺ͙ͦͪͣΣ ͒ͦ ͺͦͪͣ͊͡Έ͎ͤͦͦ ͔͔͙͔ͫͨͪͣͤͭͯ͟Σ 
ͨͦ͒ͦ͊ͤͤ͜͡ ͙͍ͪͦͪͯ͘ ͣ͗͜ ͊͒ͯͣͦͣ͘ ͜ ͚͎ͦͦ ͔ͪ͊͊͘͜͡ͼ͜ΊΌ όͯͫ ͜ ͔ͪ;͜ ͔ͪͦ͋ͤ͘͜͡ 
͍͒ͪ͊ͯ͘͜ ͍ ͔ͣ͊ͭͪ͊͜͜͡Σ ͔͋͘ ͔͔ͨͦͨͪ͒ͤΈ͎ͦͦ ͎ͪ͊ͺ͜;͎ͤͦͦ ͔ͨͪͦͭͯ͟ύΣ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ͍ͤ͊ͭ͜Έ ͚͔͔͔ͤ͊ͣͤͭ͊ͪͤ͜͡΄͎ͦͦΣ ͍ ͭͦͣͯ 
;͙ͫ͜͡ ͔͍ͣ͊ͭͪ͊͜͜͡ ͯ ͔͔ͤͦ͋ͪͦ͋ͤͦͣͯ͡ ͫͭ͊ͤ͜η ώрϐΦ ˨͊͘͜͜͡ ͺ͍͍ͫͯ͊͜͟ ͍͎ͯ͊ͯ ͯ;͍ͤ͜ ͤ͊ 
ͫ͊ͣͦͣͯ ͨͪͦͼ͔ͫ͜ ͍ͭͦͪ;ͦͫͭ͜Σ ͤ͊ ͍͚͊ͫͤ͜͡ ͤ͊͘;ͯ΅ͦͫͭ͜ ͙ͨͪͦͣ͗ͤ͜ͻ ͔͍ͭ͊ͨ͜Σ ͤ͊ 
͔ͦͤͭͫͭͯ͊͟͟͡Έ͚ͤ͜  ͙͙͍͚ͫͭͯ͊ͭͤ͜͜ ͍͔ͦ͋ͯͣͦͤͦͫͭ͜͡ ͎ͦ͗ͤͦͦ͟ ͎ͤ͊ͫͭͯͨͤͦͦ ͪͦͯ͟͟Σ 
͎͒ͦͣ͊͊Ό;͙ͫΈΣ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ ͔ͪ͊͡Έ͎ͤͦͦ ͙ͭͭ͘͡Ύ ͊͒ͯͣͯ͘ ͭ ͚͎͊ͦͦ ͍͙ͦͤ͊ͤͤ͟ΎΦ 
˻͙͍͔ͫͦ͋͡ ͣͫ͜ͼ͔ ͍ ͎͊͊͘͡Έ͚ͤ͜ ͦͤͫͭͪͯ͟͟ͼ͜͝ ͔͔͙͔ͫͨͪͣͤͭͯ͟ ˨͊͘͜͜͡ ͚͙͊ͣ͊͘͡ 
͍͊͒͊ͤͤ͘Ύ ͒͡Ύ ͔͙͍ͦͭͤͦ͟͟͡͝ ͙ͪͦ͋ͦͭΣ ΅ͦ ͦ͋ΩΊ͍͙͒ͤͯ͊͡ Ύ͟ ͯ;͍ͤ͜-͊ͪͻ͔͍ͭͭͦͪ͜͟͜Σ 
ͭ͊͟ ͜ ͔͚͒ͭ͜ ͘͜ ͍͙ͯ͡ͼ͜Σ ͒ͦ ͦͤͫͭͪͯ͟Ό͍͊ͤͤΎ ͦ͋ΩΊͣͤͦ-͍͙ͨͪͦͫͭͦͪͦͻ ͔͔͚ͣͦ͒͡ ͘͜ 
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ͨ͒ͪͯ͜;͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡ ͔͋͘ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͔͔ͨͦͨͪ͒ͤΈ͎ͦͦ ͔ͨͪͦͭͯ͟Φ ͔́ͪ͋͊ 
͍͒ͤ͊͘͜;͙͙ͭΣ ΅ͦ ͤ͜͜ͼ͙͊ͭͦͪ͊ͣ͜  ͍ ͼ͚͜ ͫͨ͜͡Έ͚ͤ͜ ͍ͭͦͪ;ͦͫͭ͜ ͙͋ͯ͡ ͫ͊ͣ͜ ͙͒ͭ͜Φ 
˾͔ͯ͘͡Έͭ͊ͭͦͣ ͙ͭ͊͟ͻ ͍͊͒͊ͤ͘Έ ͒͡Ύ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͔ͦ͒͗ͯ͟͡ ͋ͯ͊͡ ͔ͦͪ͟͟ͼ͜Ύ ͚͍͊ͦ͘ 
ͺ͍ͦͪͣ͊ͦ͊ͤͦ͘͜͡͝ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͍͙ͯͫͭ͊ͤͦ͟Σ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͙͎ͨͪͪͦ͒ͤͦͦ 
͍ͭͦͪ;͎ͦͦ ͙ͤͫͭͤͭͯ͜͟Σ ͊ ͒͡Ύ ͔͚͒ͭ͜Σ ΅ͦ Ί ͚ͤ͊ͼͤͤ͜͜΄͙ͣΣ ς ζ͊ͭͯ͊͊͘͟͜͡ͼ͜Ύ ͍͊ͫͤͦ͡͝ 
͔͙͍ͪ͊ͭͤͦ͟͝ ͔͔͎ͤͪ͜͝Σ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͝͝ ͍ ͔ͪ͊͡Έ͙͚ͤ ͔ͤͫͭͪͯͣͤͭ͜ ͍͙ͫ͊ͣͦͨͦ͋ͯ͒ͦ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ηΣ ς Ύ͟ ͊ͤ͊͘͘;͊Ί ˨͊͘͜͜͡ ώрϐΦ ˽͙ͪ͊͒͟͡ ˨͊͘͜͜͡ ͔͍͍ͨͪͦ͒ͣͦͤͫͭͪͯ͊Σ ΅ͦ 
͍ ͍ͦͫͤͦ͜ ͨͦ͒͋ͤͦ͜͝ ͫͦͼ͊͜͡Έͤͦ͝ ͔ͭͪ͊ͨ͜͝ ͭ͊ ͦͤͫͭͪͯ͟Ό͍͊ͤͤΎ ͒ͯͻ͍ͦͤͦ ͍͙͔ͪͦͤͤͦ͘͝ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͔͍ͨͪͦͭͯ͊͟͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜ΈΣ Ύ͊͟ ͣͦ͋ͯ͘͜͜͡Ί ͭ͊͟͜ 
͍͙͍͊ͫͭͦͫͭ͜͡ ͡Ό͒ͫΈͦ͟͝ ͙ͨͫͻ͙͜͟ Ύ͟ ͼ͔ͨͦ͊͒͊ͤͤ͜͟͡͡ΎΣ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ͭ͊ 
͔͔ͨͪ͒͋͊;͔ͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Σ ͙ͤ͊ͦͨ͟;͔ͤͤΎ ͍͎͊ͫͤͦͦ͡ ͍ͭͦͪ;ͦ-͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ 
͍͒ͦͫ͒ͯ͜Σ ͍͙ͪͦͭͦ͘͟ ͔ͦͣͯͤ͊͋͟͜͟͡Έͤͦͫͭ͜Φ 

˭ͪ͊ͦ͘͟ ΄͙ͪͦͦ͟͝ ͫͦͼ͊͜͡Έͤͦ͝ ͎͙ͨͪͦͪ͊ͣΣ ͔ͣͭ͊ Ύͦ͟͝ ͍͙͚ͨͦͫ͒ͦͤ͜͡ ͍͙ͪͦͭͦ͘͟ 
͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͍ ͍ͦͫͭͤ͜͜ͻ ͊͊͒͊͘͟͡ͻ ͙ͪͤ͘͜ͻ ͔͍ͫͭͯͨͤ͜Σ ͤ͊ 
͍ͦͫͤͦ͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͙͚͒͊ͤͯ͘ ͣ͊Ί ͤ͊͘;͙͚ͤ ͍͒ͦͫ͒͜ ͍ ͍͚ͦͫͭͤ͜͜ ͙͔ͫͫͭͣ͜ ˢ͎ͤ͜͡͝Φ 
˹͙͊ͨͪͤ͟͜ͼ͜ тл-ͻ ͍ͪͦ͟͜ ̆̆ ͫͭΦ ͯ ˴͍ͦͪͦͫ͜͡Έͦͣͯ͟ ͔ͦ͒͗͟͜͡ ͙͔ͣͫͭͼ͍ͭ͊ 
ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ͋ͯͦ͡ ͍͔͊ͨͪͦ͊͒͗ͤͦ͘ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͯ ͎ͨͪͦͪ͊ͣͯ ζ˨ ͙͚͊ͤ͘ ͯ 
͙͔ͫͫͭͣ͜ ͎͊͊͘͡Έͤͦ͝ ͍͙ͦͫͭ͜η ώнΣ моςнфϐΦ ̂ ͍͒ͦͨͦ͒͜͜Σ ΅ͦ ͔͔͍ͨͪ͒ͯ͊͊͡ ͔ͪ͊͊͘͜͡ͼ͜͝ ͼ͜Ί͝ 
͎͙ͨͪͦͪ͊ͣΣ ͔͔͍͙͚ͨͪͤͭͦ͊ͤ͘ ͙͍͙͚ͦͫͦ͋͡ ͤ͊ͨͪΎͣ ͡Ό͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͪ͊ͤ͜΄͔ 
͔ͤ ͍ͯͫ͒ͦͣ͜͡Ό͍͍͊ͫΎ Ύ͟ ͚͙͚ͫ͊ͣͦͫͭͤ͜ ͺ͔͔ͤͦͣͤΣ ς ͼ͔ ζ͔́ͪͭΎ ͯ͟͡Έͭͯͪ͊ηΣ ͊͘ 
͍͙ͤ͊͘;͔ͤͤΎͣ ͍͍͊ͭͦͪ͜Φ ˤ͙ͦͤ ͊ͤ͊͘͘;͙͙͡Σ ΅ͦ ͔ͨ͊ͪ͊͡͡Έͤͦ ͘͜ ͙ͨͪͪͦ͒ͤͦ-
͍͙͙ͤ͊ͯͦͣ͟  ͚͎͙͙ͯͣ͊ͤͭ͊ͪͤͣ͜ ͤ͊ͤͤ͘Ύ͙ͣΣ ͔͊ͪͫͤ͊͡ ͡Ό͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͣ͊Ί ΅͔ ͚ 
͔͍ͨͪͦͭͯ͊͟͡Έͤͯ ͯ͟͡ΈͭͯͪͯΦ ˤ͙͚͒ͦͣ͜ ͔͎ͣͭͦ͒ͦͦ͡Σ ͍͍͊͒ͯ͊͘͜; ͍͒͒ͦͣ͜͜͡ ͔͒ͦͫ͒͗ͤ͜͡Έ 
͙͚͒͊ͤͯ͘ ˴͍ͦͪͦͫ͜͡Έ͎ͦͦ͟ ͔ͦ͒͗ͯ͟͡ ͙͔ͣͫͭͼ͍ͭ όˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡ΎύΣ ͨͪͦͺ͔ͫͦͪ ˣͪΌͫ 
ˢͪ;͔ͪΣ ͙͍ͤ͊͊͘Ό;͙ ͔͍ͨͪͦͭͯ͊͟͡Έͤͯ ͯ͟͡Έͭͯͪͯ ζ˨͙͚͊ͤͦͣ͘ ͘ ͍͔͙ͦ͟͡͝ ͔͙ͭͪ͜͡ηΣ 
͍͙ͤ͊͘;͙͍ ͝͝ Ύ͟ ζ͙͚ͫͯͯͨͤ͟ ͍͒ͦͫ͒͜ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͜ ͙͚ͫͯͯͨͤ͟ ͙͍ͣ͊ͫ 
ͤ͊ͤ͘ΈΣ ͍͙ͤ͊;ͦ͟ ͜ ͼ͔͚ͤͤͦͫͭ͜Σ ͍͔͙͚ͭͤ͜͡ ͯ ͙͔ͣͫͭͼ͍ͭ͜ ͍ͨ͊ͤͯ͊ͤͤ͡ΎΣ ͺ͍ͦͪͣͦͯͭͦ-
͔ͪͤͤΎ ͜ ͍͙ͦͤ͊ͤͤ͟Ύη ώмлΣ мфϐΦ ˹͚͊͋͜͡Έ΄ ͙ͫͭͦͭͤͣ͜ ͯ ͍͒ͦͨͦ͒͜͜ Ί ͍͙Ύ͍͔ͤͤ͡Ύ ͦͫͦ͋-
͙͍ͦ͡͝ ͎͙ͪͯͨ ζ͍ͣͦη ͡Ό͒ͫΈͦ͟͝ ͯ͟͡Έ͙ͭͯͪΣ ζ͍ͣͦ ͔ͣͦ͒͡Ό͍͊ͤͤΎηΣ ͔͍͍͔͙͊ͤͭͤ͟͜͡ͻ 
͍ͣͦ͊ͣ ͙ͤ͊ͯ͟ ͭ͊ ͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͤ͊ͤͤ͘ΎΦ ζ̇͜ ͍͙ͣͦ ͫ͊͒͊͟͡ΌͭΈ ͔͚ͤͫͭͪͯͣͤͭ͊ͪ͜͜ 
͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ  ͯΎ͚͟͜ ͼͤͤͦͫͭ͜͜ ͙͚͒͊ͤͯ͘ ς ͙ͨͪ͊ͭ͟;ͤͫͭ͜ΈΣ ͍͙ͤ͊ͻ͙͒ͤ͜ͼͭ-
͍ͦΣ ͊͘ͼ͍͔͊ͤͫͭ͜͟͜͡Έ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙ͨͪͤ͊͘;͔ͤͤΎΣ ς ͤ͊ ͒ͯͣͯ͟ ͍͊ͭͦͪ͊ ͔͒ͦͫ͒͗ͤ͜͡-
ͤΎΣ ς Ί ͦ͒ͤ͜ΊΌ ͘ ͝͝ ͍͙ͫ͊͒ͦ͟͡ͻη ώсϐΦ ˾ͦ͒͘͜͡ΎΌ;͙ ͨͦͤΎͭͭΎ ͙͚͒͊ͤͯ͘ ͭ͊ ͔ͨͪͦͭͯ͟-
͍͊͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͊ ͔ͤ ͦͭͦͭͦ͗ͤΌΌ;͙ ͝ͻΣ ˹͚͊͒͗ ˴ͪͦͫ ͯ мфун ͪͦͼ͜ ͙͍ͨͫ͊Υ ζ˹͊΄͔ 
͔͔ͯͫͭ͊ͤ͡ ͪͦͯͣͤͤ͘͜Ύ ͙͚͒͊ͤͯ͘ ͍͙͊͗͒͘ ͋ͯͦ͡ ͍ͨͦΩΎ͔͊ͤ͘ ͘͜ ͔ͫͨͼ͊͜͡ΈͤͦΌ ͎͍ͨ͒ͦͭͦ͜-
ͦ͟Ό ͙͚͔͍͒͊ͤͪ͘͜ ς ͎͍ͨ͒ͦͭͦͦ͜͟Ό ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔ͭͻͤ͜;ͤͦ͝ ͪͦ͜͡Φ ˢ͔͡ ͔͔ͭͨͪ ͙ͣ 
͒ͦͫ͒͗ͯ͜͡Ίͣͦ ΄͡Ύͻ͙ ͭ ͊ͤ͊͘;͔ͤͤΎ ͙͚͒͊ͤͯ͘ Ύ͟ ;͙͙͊ͫͭͤ ͋ͯ͒Έ-Ύͦ͟͝ ͍͙ͦͫͭ͜Σ  ͯͭͦͣͯ 
͔ͫͤͫ͜Σ  ͯΎͦͣͯ͟ ;͙͙͊ͫͭͤ͊ͣ ͚͎ͦͦ Ί ͤ͊ͯ͊͟  ͚͎ ͯͣ͊ͤͭ͊ͪͤ͊͜ ͫͺ͔ͪ͊η ώтΣ 96ς100]. 

˽ͪ ͔ͦͭ͟ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͙͚͒͊ͤͯ͘ ͍ ͍ͦͫͭͤ͜Ό ͙͔ͫͫͭͣͯ ˢ͎ͤ͜͡͝ ͙͍ͦͭͪͣ͊ 
΄͙ͪͦͯ͟ ͔͍͒ͪ͗͊ͤͯ  ͚ͫͯͫͨ͜͡Έͤͯ ͙ͨ͒ͭͪͣͯ͜͟Φ ˯͎ͦͦ ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͙ͫͭ͊͡ ͔ͪͦͪͦ͋ͤ͘͜͡ 
;͙͔ͫͤͤ͜͡ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͙͚͔͒͊ͤͪͫ͘Έ͟͜ ͎͙ͨͪͦͪ͊ͣ ͒͡Ύ ͙͍ͤͫͭͭͯͭ͜͜ ͜ ͔͍ͦ͒͗͟͜͡Σ ͎͙͋ͦ͟͜͡ 
͍ͤ͊ͯͦ͟͜ ͙͒ͫͯͫ͟͜͝ ͨͪͦ ͣͫͭ͘͜ ͙͚͔͒͊ͤͪͫ͘Έͦ͟͝ ͍͙ͦͫͭ͜ ͜Σ ͚͎͍ͤ͊ͦͦͤ͜͡΄͔Σ ͙͚͒͊ͤ͘ ͍ͫͭ͊ 
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͔͎͍͙ͤͭͪͦ͊ͤͣ͜ ͔͔ͨͪ͒ͣͭͦͣ  ͯ ͙͔ͫͫͭͣ͜ ͎͊͊͘͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͨͦΊ͍͍͒ͤͯ͊ ͯ 
͍ͤ͊;͊͡Έͤͦ-͍ͭͦͪ;͙ͻ ͔ͨͪͦͭ͊͟ͻ ͙͙ͨͪͪͦ͒ͤ;ͦ-͍ͤ͊ͯͦ͟͜ ͭ͊ ͎ͯͣ͊ͤͭ͊ͪͤ͜͜ ͤ͊ͤͤ͘Ύ ͍ 
͔ͦͤͭͫͭ͟͟͜ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΦ ˹͙͊ͨͪ͊͒͟͡Σ ͯ ͍͔͔ͨͪͦ͒ͤͦͣͯ ͍ мфут ͪͦͼ͜ 
ζ͙́͗ͤ͜ ͙͚͒͊ͤͯ͘η  ͎ͯͪ͊ͺ͍ͫͭ͜ ˥ͫ͋ͦͪͦ͜͡ ͍͘Ύ͙͡ ͯ;͊ͫͭΈ нр ;͙͔͍ͯͭ͜͡ ͭ͊ мсо ͯ;͍ͤ͜ 
͔ͦ͒͗ͯ͟͡Σ ͨ͒͜ ;͊ͫ Ύ͎ͦͦ͟ ͋ͯ͊͡ ͍͊ͫͭͦͫͦ͊ͤ͊͘ ͍ͫͦΊͪ͒ͤ͊͜ ͍͔͔͊ͨͪ͒ͣͭͤ͊͘͟͜ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͪͦ͋ͭ͜Φ ˹͊ ͙ͦ͒ͤ ͙͔ͭ͗͒ͤΈ  ͯ΄͟͜͡Έͤͦͣͯ ͪͦ͊͒͘͟͜͡ ͭ͊͟͜ ͔͔͙ͨͪ͒ͣͭΣ Ύ͟ 
ͺ͙ͯ͘͜͟Σ ͔͙ͣ͊ͭͣ͊ͭͯ͟Σ ͎͚͊ͤͫ͜͡Έͯ͟ ͍ͣͦͯΣ ͣ͊͡Ό͍͊ͤͤΎ ͭ͊ ͤ͜΄͜ ͙͙͊ͣͤ͘͜͡ ͔͔͙ͨͪ͒ͣͭ 
ζˤ͙͙ͪͦ͋ͤͼ͍ͭͦηΣ ζ˨͙͚͊ͤ͘ηΣ ζ˩ͦͤͦͣ͊͟͜͟ηΣ ζ˸͔͙͎͊ͪͭͤ͟ηΣ ζ˾͔͊ͣ͊͟͡ηΦ ˴ͪͣ͜ ͎ͭͦͦΣ 
͍ͤͦ͜ ͙͒ͫͼ͙͙ͨͤ͜͡ ͔͎͍͙ͤͭͪͯ͊ͫ͜͡Ύ ͍ͤ͊ͦͦ͟͡ Ί͙͎͒ͤͦͦ ͦ͋ΩΊͭ͊͟ ͔͍ͨͪͦͭͯ͊ͤͤ͟ΎΣ 
͍͊͒͊ͤͤ͘Ύͣ Ύ͎ͦͦ͟ ͋ͯ͊͡ ͪͦͪͦ͋͊͘͟ ͍͙ͤͦͻ ͔͔͚ͣͦ͒͡ ͍ͯͭͭ͘ΎΣ ͒͡Ύ ;͎ͦͦ ͋ͯͦ͡ 
͔ͨͦͭͪ͋ͤ͜ ͍͔ͫͭͦͪͤͤΎ  ͚͍͙ͤͦͻ ͺͪͣ͜Σ ͜ ͍͙ͤͦͻ ͙͍ͭͨ͜ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Σ ͜ ͍͔ͫͭͦͪͤͤΎ 
͍͎ͤͦͦͦ ͙͚͒͊ͤͯ͘Φ ͔̆͊ͪ͊ͭͪͤͦ͟Σ ΅ͦ ͔͍ͨͪͦͭͯ͊͟͡Έ͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͔͍ͨͪ͒ͯ͊ͦ͡ 
͚͍ͤ͊ͦͣͫͭͦ͘ ͘ ΄͙ͪͦͦ͟Ό ͔͙ͫͨͦ͘͟ͼ͜ΊΌ ͙ͫͭͦͪ͜;͎ͤͦͦ ͭ͊ ͫͯ;͎͊ͫͤͦͦ ͍ͯͭͭ͘ΎΣ 
͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡͝  ͍ͣ ͫ͜Έͦͣͯ͟ ͔ͣͯ͘͝Φ ̂ͫ Ύ ͪͦ͋ͦͭ͊ ͋ͯ͊͡ ͙ͨͪͦͤ͊ͤ͊͘ ͔͔͙͙ͣ͗ͨͪ͒ͣͭͤͣ͜ 
͘Ω͍Ύ͙͊ͣ͘͟Υ ͤ͊ͤͤ͘Ύ ͭ͊ ͍͙ͤ͊;͙͟Σ ͙ͦͭͪͣ͊ͤ͜ ͍ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ ΄͟͜͡Έ͙ͤͻ 
͙͒ͫͼ͙ͨͤ͜͡Σ ͔͙ͣͭͦ͒;ͤͦ ͍ͭ͜͡Ό͍͙͊ͫ͡Ύ ͒ͦ ͔͍ͨͪͦͭͯ͊͟͡Έ͙ͤͻ ͪͦͪͦ͋ͦ͘͟ ώсΣ унς99]. 

ˢ͎͚ͤͫ͜͡Έ͊͟ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ͣ͊Ί ͙͎ͦͪͤ͊͜͡Έ͔ͤ ͪͤͦͣ͊ͤͭͭ͘͜͜Ύ ͺͦͪͣ 
͍͟͡Ό;͔ͤͤΎ ͙͚͒͊ͤͯ͘ ͍ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫΦ ́͊͟Σ ͍͙ͻ͍ͦ͊ͤͼ͜ ͙͒ͭΎ;͎ͦͦ ͫ͊͒͊͟ 
ͣΦ ̆ ͦͪͤͫ͜ ͙͋ͯ͡ ͊ͯ͘͡;͔ͤ͜ ͒ͦ ͙ͪͦͪͦ͋͘͟ ͦ͋ΩΊͭ͊͟-͒ͦͣͤ͊ͤͭ͊͜ ͒͡Ύ ͍͎ͫͦͦ ͎͍͎ͪͦͦͦ͜ 
͚ͣ͊͒͊ͤ;͙͊͟Φ ̂ ͤΈͦͣͯ ͙ͣ͊͡ ͣͫ͜ͼ͔ ͍ͫ͜ ͔͙ͭ͊ͨ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ό͍͙͋ͪ͜ ͦ͋ΩΊͭ͊͟Σ 
͍͙ͤ͊͘;͔ͤͤΎ ͚͎ͦͦ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͍͙͎͡Ύ͒ͯ ς ͺ͙ͦͪͣΣ ͦ͟͡ΈͦͪͯΣ ͔͔͚͒ͭ͊͡Σ ͪͦ͋ͦͭ͊ ͤ͊͒ 
͔͙ͫ͊ͣ͘͟͜ ς ͣ͊͡Ό͙ͤ͊ͣ͟Σ ͍͒͋ͪ͜͜ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍͊ͪ͊ͤͭͯ͜Σ ͍͙͋ͪ͜ ͔͍ͣ͊ͭͪ͊͜͜͡ ͒͡Ύ 
͍͙ͦͤ͊ͤͤ͟ΎΣ ͙ͨͪͫͯͭͤͫͭ͜Έ ͤ͊ ͍ͫ͜ͻ ͔ͭ͊ͨ͊ͻ ͍͔ͭͤͤ͜͡Ύ ͍ ͔ͣ͊ͭͪ͊͜͜͡Σ ͯ;͊ͫͭΈ ͯ ͙ͨͦͫ͡Έ͚ͤ͜ 
ͪͦ͋ͦͭ͜ύ ώмлϐΦ ˤ ͙ͦͨͫ͊ͤͦͣͯ ͙ͨͪ͊͒͟͜͡ ͤ͊ ͔ͨͪ΄͙͚ ͨ͊ͤ͡ ͍͙͙ͫͭͯͨ͊͡ ͒͋ͤͦͫͭ͘͜͜ 
͍͙ͻ͍͔͍ͦ͊ͭ͜͡Σ Ύ͟͜ ͔͍͙͒ͣͦͤͫͭͪͯ͊͡ ͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͭ͊ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͦ 
͙͔ͣͫͤͤ͡ΎΦ ̂ ͎͋͊͊ͭΈͦͻ ΄ͦ͊͟͡ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͙ͨͪ͊ͭͯ͟͟ΊͭΈͫΎ ͍ͭͦͪ;͊ 
͒͜Ύ͡Έͤͫͭ͜Έ ͔͚͒ͭ͜ Ύ͟ ͘ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͻ ͦ͋ΩΊ͍ͭ͟͜ ό͍͒͜ ͊͒ͯͣͯ͘ ͒ͦ 
͍͊ͫͤͦͪͯ͡;ͤͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝Σ ΅ͦ ͍͟͡Ό;͊Ί ͍͙͍;͔ͤͤΎ ͙ͪͤ͘͜ͻ ͔͍ͣ͊ͭͪ͊͜͜͡ ͜ ͍͊ͫͦ͘ΊͤͤΎ 
͔ͭͻ͎͚ͤͦͦ͜͡ύΣ ͭ͊͟ ͜ ͍͙ͪ͜΄͔ͤͤΎ ͒ͭ͜Έ͙ͣ ͔͍ͨͪͦͭͯ͊͟͡Έ͙ͤͻ ͍͊͒͊ͤ͘Έ ͺ͎ͯͭͯͪͦͦ͜͡;͎ͤͦͦ 
ͻ͔͊ͪ͊ͭͪͯ͟Φ ˱ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͙͚͒͊ͤͯ͘ Ύ͟ ΄͟͜͡Έ͎ͤͦͦ ͔͔ͨͪ͒ͣͭ͊ ͍͟͡Ό;͊Ί ͭ͊ͦ͗͟ 
͔͙ͣͭͦ͒;͔ͤ ͍͙͒͊ͤͤΎ ͘ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͒͡Ύ ͔͎͎͍ͨ͒͊ͦ͜ ͜ ͯ;͍ͤ͜ ς ͎͔͊ͭͯ͘ 
ζ5ŜǎƛƎƴƛƴƎηΣ ΅ͦ ͚͙ͤ͊ͦͣͭ͘Έ ͘͜ ͙͙ͪͤͣ͘͜ ͔͙͊ͫͨͭ͊ͣ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͨͦ͒͊Ί ͔͔ͪͦͣͤ͒͊͟ͼ͜͝Σ ͊ ͭ͊ͦ͗͟ ͍ͣ͜΅ͯΊ ͍͙ͯͣͦ ͙ͪͤ͘͜ͻ ͙͚͔͒͊ͤͪͫ͘Έ͙͟ͻ 
͍ͦͤͯͪͫ͟͟͜Σ ΅ͦ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͔͔ͫͪ͒ ͍͙ͻ͍ͦ͊ͤͼ͍͜Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͯ ͒ͦ͒͊ͭ͊͟ͻ ͒ͦ ͎͔͙͊ͭ͘ 
ͨͯ͋ͯ͜͟͡ΌͭΈͫΎ ͤ͊ͦ;ͤ͜ ͙͙ͨͦͫ͋ͤ͜͟ ς ͔͔ͪͫͤͤ͟͡ΎΣ ͣ͊͡Ό͙ͤ͟ ͔͍ͣ͊ͭ͟͜ ͜ ͔͔͚ͣͦ͒͡Σ Ύ͟͜ 
͍ͤ͊;͊ΌͭΈ ͫͨͦͫͦ͋͊ͣ ͔͔ͨͪͤͭ͊͘ͼ͜͝ ͔͍ͨͪͦͭͯ͊͟͡Έ͙ͤͻ ͔͚͒͜Φ 

ˢ͎͚ͤͫ͜͡Έ͟͜ ͔͙͙ͣͭͦ͒ͫͭ ͘ ͙͚͒͊ͤͯ͘ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͍͊͒͊ͤͤ͘Ύ ͍ͤ͊;͊ͤͤΎ 
͍ͦͫͤͦ͊ͣ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ  ͯ΄ͦ͊͟͡ͻ ͨͦ͡Ύ͎͊Ί ͔ͤ ͭ͜͡Έ͙͟ ͍ ͍ͦͦͦ͒ͤͤ͜͜͡ 
͔͔͔͙ͣͤͭ͊ͣ͡ ͔͍ͨͪͦͭͯ͊ͤͤ͟ΎΣ ͊Σ ΅ͦ ͋͜͡Έ΄ ͍͙͍͊͗ͦ͡Σ ͯ ͍͙Ύ͍͔ͤͤ͜͡ ͔͙͍͙ͪ͊ͭͤ͟ͻ 
͙͍͔͚ͣͦ͗ͦͫͭ͡Σ Ύ͟͜ ͙ͨͪͻ͍ͦ͊ͤ͜ ͍ ͙͙͙͒ͭͤΣ ͙͊͘͡΄͊Ό;͙ͫΈ  ͯ ͍͙͘;͙ͤͻ ͍ͯͣͦ͊ͻ 
͔͔͍͙͙ͤ͊ͭͪ͋ͯ͊ͤͣ͘Φ ̂ ͭ͊ͦͣͯ͟ ͍͙ͨ͊͒ͯ͟ ͙͚͒͊ͤ͘ ͍͎͒ͪ͊͜͜Ί ͪͦ͡Έ ͊ͭ͊͊ͭͦͪ͊͘͟͜͡Σ 
Ύ͙͚͟ ͊͘ ͍͙ͯͣͦ ͔͙ͣͭͦ͒;ͤͦ ͍͙ͨͪ͊͡Έ͎ͤͦ ͍ͦ͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͫͨͪΎΊ ͒ͦͫΎ͎͔ͤͤͤΌ 
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͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͼ͔͚͜͡ ͯͫ ͔͋͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͝͝ ͎͙ͯͣ͊ͤͭ͊ͪ͊͘͜ͼ͜͝Σ ͜ 
ͪ͊ͦͣ͘ ͘͜ ͙ͭͣ ͺ͍ͦͪͣͯ͊ͤͤΌ ͍͙ͤ͊;ͦ͟ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͒ͦͫΎ͎͔ͤͤΈ ͔ͭͻ͙ͤ͜͟Φ 

˭͔͊ͪͦ͒͗ͤͤΎ  ͚ ͍͙ͪͦͭͦ͘͟ ͔ͨͪͦͭͤͦ͟͝ ͯ͟͡Έ͙ͭͯͪ ͍ ̒ͨͦͤ͜͝ ͯ͘ ͍͔ͣͦͤͦ͡ 
͍͊͘Ίͣͦ͒͜ΊΌ ͙ͫ͡Έ͙ͤͻ ͙ͭͪ͊͒ͼ͚͜ ͘͜ ͚ͤ͊ͨͦͭͯ͗ͤ͜΄͙͙ͣ ͍ͤͦ͊ͼ͜Ύ͙ͣΣ ΅ͦ ͍͙͙ͤ͊͟ΌͭΈ 
Ύ͟ ͔͔͙ͯͫͪ͒ͤ͜ ͙ͪ͊ͤ͟͝Σ ͭ͊͟ ͜ ͙ͨͪͻͦ͒ΎͭΈ ͍ͦͤ͘͘͜Φ ̂ тл-ͻ ͪͦ͊͟ͻ ̆̆ ͫͭΦ ͯͪΎ͒ͦͣ ͙ͪ͊ͤ͟͝ 
͋ͯ͊͡ ͔ͪͦͪͦ͋ͤ͊͘͡ ͎ͨͪͦͪ͊ͣ͊Σ ͯ Ύ͚͟͜ ͫͺͦͪͣͯ͡Έ͍ͦ͊ͤ͊ ͦͤ͟ͼ͔ͨͼ͜Ύ ζͫͯͫͨ͜͡Έ͍ͫͭ͊ 
͍͙͔ͪͦͤͤͦ͘͝ ͤ͜ͺͦͪͣ͊ͼ͜͝η ώоϐΦ ˻͙͒ͤͣ ͘͜ ͍ͤ͊ͫ͒͜͟͜͡ ͼΈ͎ͦͦ ͫͭ͊ͦ͡ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ  ͍
͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͍͙ͤͦͻ ͔͔͙ͭͪͦͤͤ͟͡ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͜ ͙͎͍ͦͪͯ͊ͤͤ͟Ύ ͔͙ͣͭͦ͒͟ 
͍͙͊͒͊ͤͤ͟͡Ύ ͔͔͍ͨͪ͒ͣͭ͜ ͙͔ͣͫͭͼ͍ͭ͊Σ ΅ͦ ͍͙ͫͭͦͫͯ͊ͫ͡Ύ ͍͙ͪͦͭͯ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ 
͙͔ͣͫͤͤ͡ΎΦ ˤ͒ͣͤͤ͊͜͜ ͙ͪͫ͊ ΎͨͦͤͫΈͦ͟͝ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡ ς ͍ͤ͊;͊ͤͤΎ 
ͼͦͣͯ͜͡ ͔͍ͦͣͨͫͦ͟͟͜͡ ͙͔ͣͫͭͼ͍ͭΣ ͙ͭ͊͟ͻ Ύ͟ ͎͊ͪ͊͟͜͡ͺ͜ΎΣ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͔ ͚ 
͔͙͍͒ͦͪ͊ͭͤͦ͟-͙͔ͨͪ͊͒ͤ͟͡ ͙͔ͣͫͭͼ͍ͭΣͦ ͙͚͒͊ͤ͘Σ ͊ͪͻ͔ͭͭͯͪ͊͜͟Φ ˹͚͍͙͍͊͊͗͜͡΄͙ͣ ͙ͨͪ 
ͼΈͦͣͯ Ί Ί͒ͤͫͭ͜Έ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ͫ ͜ͻ ͔͔͍ͨͪ͒ͣͭ͜Υ ͙ͯͪͫ͟ ͍ͤ͊;͊ͤͤΎ ͼ͙ͻ ͙͒ͫͼ͙ͨͤ͜͡ 
͔͎͋ͪ͊͘͜ΌͭΈͫΎ ͨͪͦͭΎ͎ͦͣ ͼͫͤͦ͜͜͡͝ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  ͚  ͯͫͯͯͨͤͦͫͭ͟͜ ͔͔ͨͪͫ͒ͯ͜͡ΌͭΈ 
͙ͭͪ ͍ͨͪͦ͒ͤ͜͜ ͼ͜͜͡ ͍ ͍ͦͫͭ͜͜ ς ͍͙ͻ͍ͦ͊ͤͤΎ ͎ͯͣ͊ͤͣͯ͘͜Σ ͍͙ͻ͍ͦ͊ͤͤΎ ͪͦͯͣͤͤ͘͜Ύ ͍͘ΩΎͯ͘͟ 
͡Ό͙͙͒ͤ ͘ ͍͙ͤ͊ͦ͟͡΄ͤͣ͜ ͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ͭͦͪ;ͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 
όζ͍ͭͦͪ;ͦ͝ ͡Ό͙͙͒ͤηύΦ ζ͍̅ͦͪͣͯ͊ͤͤΎ ͙ͨͫͻ͎ͦͦ͜͡͝ ͯ;ͤΎ ͍ ͝͝ ͔͙͍͙ͪ͊ͭͤ͟ͻ ͔͊ͫͨͭ͊͟ͻ 
͍͟͡Ό;͊Ί ͍ ͔͔ͫ͋Υ ͍ͤ͊;͊ͤͤΎ ͍ͨͦͫ͒ͦͤͦͣͯ͜͡ ͪͯͻͯ ζ͜ ͔͒Ύ ς ͦͤ͟ͼ͔ͨͼ͜Ύ ς ͔ͪ͊͊͘͜͡ͼ͜Ύ ς 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ς ͍ͭͦͪ;ͫͭ͜ΈηΣ ͙ͨͪ΅͔͔ͨͤͤ͡Ύ ͯͣͤͤ͜Ύ ζͨ ͦ΄ͯͯ͟ ͙͍͎ͣͦ͗ͦͦ͡η 
͙͙ͪͤͦͣ͊ͤͭͤͣ͘͜͜ ͙ͫͨͦͫͦ͋͊ͣΣ ͍͟͡Ό;͊Ό;͙ ͔ͣͭͦ͒ ͨͪͦ͋ ͜ ͙ͨͦͣͦ͟͡ ͭ͊ ͍͙͋ͪ͜ 
ζͤ ͚͊͋͜͡Έ΄ ͎͋͊͗͊ͤͦͦ ͦ͋ͪ͊ͯ͘ηΣ ͪͦ͘΄͙͔ͪͤͤΎ ͔ͣ͗ ͍ͭͦͪ;͎ͦͦ ͋͊;͔ͤͤΎ ΄͡Ύͻͦͣ 
ͨͦ͒ͦ͊ͤͤ͡Ύ ͔͙ͯͫͭ͊ͤ͡ͻ ͎ͨͦ͡Ύ͍͒͜η ς ͔ͯͫ ͼ͔ ͔ͤͦ͒ͣͤͤ͜͜ ͍ͫ͊͒ͦ͟͜͡ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ 
ͯ͟͡Έ͙ͭͯͪ ώуΣ ппςснϐΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͯ ͙͔ͫͫͭͣ͜ ͻͯ͒ͦ͗ͤΈͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ̒ͨͦͤ͜͝ 
͍͔ͪͭ͘ ͊ΊͭΈͫΎ ͍͎ͯ͊͊ ͤ͊ ͔͙ͣͭͦ͒ͯ͟ ͍͙͊͒͊ͤͤ͟͡Ύ ͭ͊ͦ͟͝ ͙͒ͫͼ͙͙ͨͤ͜͡ Ύ͟ ζͦͼͤ͊͜͟ ό;͙ 
͙͙ͪͭ͊͟͟ύ ͍͍ͭͦͪ͜ ͙͔ͣͫͭͼ͍ͭ͊ηΦ ˸͔͙ͭͦ͒͊͟ ͍͙͊͒͊ͤͤ͟͡Ύ ͼΈ͎ͦͦ ͔͔ͨͪ͒ͣͭ͊ ͎͋͊͊ͭͦ ͍ 
;ͦͣͯ ͍͍ͫͨͯ͘͜;ͤ͊ ͍͙͍ͫͦ͡͡Ό͍͊ͤͤΎͣ ͎ͦ͒ͤͦͦ ͘ ͍͙ͨͪͦ͒ͤ͜ͻ ͻͯ͒ͦ͗ͤ͜ͻ ͙͙͍ͪͭ͟͟͜ 
̒ͨͦͤ͜͝ ς ˱͍͔͊ͭΣ Ύ͙͚͟ ͍͔͍͍ͫͭͪ͒͗ͯ͊Σ ΅ͦ ͙͙ͪͭ͊͟͟ ͍͙͎ͣ͊͊Ί ͔͚͒͋ͤͦͫͭ͘͜Σ ͔͍͙͊͒͊ͭͤ͟ͻ 
͒͋ͤͦͫͭ͘͜ΎͣΣ ͔ͤͦ͋ͻ͙͒ͤͣ͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͍ͭͦͪͯ [8]Φ ˹͊ ͍͒ͣͤͯ͜͜ ͍͒͜ 
͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͨ͒ͪͯ͜;͙͍ͤ͟͜ ͜ ͙͍ͨͦͫ͋ͤ͜͟͜ ͘ ζ͔͔͙ͫͭͭ;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎη ͚ ζͫͭͦͪ͜͜͝ 
͍͍ͫͭͦͦ͜͝ ͯ͟͡Έ͙ͭͯͪηΣ  ͯ Ύ͙͟ͻ ͍ͤ͊;͊͡Έ͙͚ͤ ͔ͣ͊ͭͪ͊͜͡ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͯ ͍͙͎͡Ύ͒͜ 
͔͍ͦ͡Όͼ͚ͤͦ͜͝ ͫͭͦͪ͜͜͝ ζ͍͒͜ ͋ͦͤ͊͘͜ ͒ͦ ˣͯͺͺ͊ͦ͡η ͘ ͍͔ͨͦͪͻ͔͍ͤͦ-͙͍͙ͦͨͫͦͣ ͊ͤ͊ͦͣ͘͜͡ 
͍͍ͭͦͪ͜ ͭ͊ ͍͙͙͊ͨͪͦͨͦͤͦ͊ͤͣ͘ ͍͙͍͙ͫͤͦ͊ͣ͟Σ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘ ͙͔ͣͫͭͼ͍ͭͦͣ ͯ 
΄ͦ͊͟͡ͻ ̒ͨͦͤ͜͝ ͣ͊Ί ͙͊ͤ͊ͭ͜͡;͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟ ΅ͦ͒ͦ ͫͯͭ͜  ͚ ͺ͙ͦͪͣ ͍ͭͦͪͯ ώуϐΦ 
˭͔ͦͪͣ͊͟Σ ͍͙͊͒͊͟͡; ͔͍ͨͪ͒ͫͭ͊͡ΎΊ ͯ;ͤΎͣ ͍͙ͭͦͪ ͙͔ͣͫͭͼ͍ͭ͊Σ ͍͔ͫͭͦͪͤ͜ ͍ ͪͤ͘͜͜ 
͔ͨͦͻ͙  ͚  ͯ ͙ͪͤ͘͜ͻ ͪ͊ͤ͊͟͝ͻ ͘ ͔ͣͭͦΌ ͚͔͒ͫͤͤͤ͘͜Ύ ͍ͨͦͪͤ͜Ύ͡Έ͎ͤͦͦ ͊ͤ͊ͯ͘͜͡Σ 
͍͙;͔͍ͤͯ͊ͤͤ͡Ύ ͙͎ͭͨͦͦ͜͡;͙ͤͻ ͙ͪͫΣ ͍͙ͤ͊͘;͔ͤͤΎ ͙ͭ͊͟ͻ ͨͦͤΎͭΈ, Ύ͟ ͙ͫͭ͡ΈΣ ͗͊ͤͪΣ 
ͫͭͪͯͭͯͪ͊͟Φ ̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͎ͭ͊ͦͦ͟ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͍͙͊͒͊ͤͤ͟͡ΎΣ ͍ ͯ;͍ͤ͜ ͺͦͪͣͯΌͭΈͫΎ 
͍͔ͯͤͪͫ͊͜͡Έͤ͜ ͙͔ͪͭͪ͟͜͝ ͦͼ͙ͤ͜͟ Ύ͟ ͍͍ͭͦͪ͜ ͙͊ͫ͟͡;͎ͤͦͦ  ͚ͫͯ;͎͊ͫͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊Σ ͭ͊͟ ͜ 
͍͙͊ͫͤ͡ͻ ͪͦ͋ͭ͜Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͔͙ͣͭͦ͒ ͎͍͊͋ͫͭͪ͊ͯ͊ͤͤΎ ͭ͊ ͙͎ͭͨͦͦ͊͘͜͡ͼ͜͝ ͯ͟͡Έ͙ͭͯͪͤͻ 
͔͔͚ͣͦ͒͡Σ ͝ͻ ͙͔ͦͫͣͫͤͤ͡Ύ ͚ ͊ͤ͊͘͜͡ Ί ͔͍ͤ͒͜ΩΊͣͤͦΌ ;͙͊ͫͭͤͦΌ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ 
ΎͨͦͤͫΈ͚͟͜ ͍ͦͫͭ͜͜Φ ˭͍͙͒ͫ͜ ͍͙͍ͫͤͦͦ͟Υ ͯͫ Ύ ΎͨͦͤͫΈ͊͟ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ 
͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͒͊ͭͤͦ͘͝ ͍͙͙ͭͭ͜͡ ͋ͯ͒Έ-Ύ͙͚͟ ͍ͭͦͪ;͙͚ ͊͒ͯͣ͘ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
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͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͔ͣͦͼ͚͎ͤͦͦ͜ ͙͚ͫͨͪͤΎͭͭΎ ͭ͊ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ό͎͊͒͊ͤ͊͘ 
͍͙΅͔ ͺͦͪͣͯ͊͡ ͙ͭͪ͊͒͜ ζ͔ͫͪͼ͔ ς ͎ ͍ͦͦ͊͡ ς ͪ ͙ͯ͟ηύΦ 

˭ͤ͊;͙͚ͤ ͍͒ͦͫ͒͜ ͙ͨͪͯ͡;͔ͤͤΎ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͒ͦ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 
͙ͤ͊ͦͨ͟;͔͙͚ͤ ͯ ˾ͦͫ͜͝Φ ˤͤ͜ ͣ͊Ί ͍ ͍ͦͫͤͦͤͦͣͯ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟Φ 
˹͙͊ͨͪ͊͒͟͡Σ ͊͘ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ ͍ ͎͋͊͊ͭΈͦͻ ͚ͪͦͫͫ͜Έ͙͟ͻ ˤ˹˭Σ ͔ͦ͒͗͊͟͡ͻΣ ͜͡ͼ͔Ύͻ 
Ω͘Ύ͍͙͊ͫ͡Ύ ͙ͨͪ͊ͭ͊͟͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͒͊ͤ͘ΈΣ ΅ͦ ͍͙ͤ͊͘;͊ΌͭΈͫΎ 
Ύ͟ ͔ͨͪͦͭ͟Φ ̂ ͋͜͡Έ΄ͦͫͭ͜ ͍͙͍ͨ͊͒͟͜ ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͼ͜Ί͝ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ί 
͎͍ͨ͒ͦͭͦ͊͜͟ ͔ͪͺ͔ͪ͊ͭͯ ͊͋ͦ ͍͒ͦͨͦ͒͜͜ ͤ͊ ͍͊ͨͪͦͨͦͤͦ͊ͤͯ͘ ͔ͭͣͯ ώпϐΦ ˹͚͊͋͜͡Έ΄ 
͎͔͙͍͙͙ͨͪͦͪͫͤͣ ΅ͦ͒ͦ ͙ͨͭ͊ͤͤΎ ͍͙ͪͦͭͯ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 
͍͙Ύ͍͙͙ͫ͡Ύ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͘ ͔ͦͤͦͣ͟͜;͙ͤͣ ͨͪͦͺ͔ͣ͜͡Φ ͔̇ ͙͚͊ͦͤͦͣͪͤ͘͟͜ 
͔ͪͯ͘͡Έͭ͊ͭ ͺͦͪͣ͊͡Έͤͦ͝ ͍͙ͨͦͫͭ͊ͤͦ͟ ͔͍ͨͪͦͭͯ͊͟͡Έ͙ͤͻ ͍͊͒͊ͤ͘Έ ͯ ͔ͦͤͭͫͭ͟͟͜ 
͙ͭͪ͊͒ͼ͚͎ͤͦͦ͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΦ ˽͔͍ͪͦͭͯ͊͟͡Έ͔ͤ ͙͔ͣͫͤͤ͡Ύ ͔ͣͦ͗ ͙͋ͯͭ 
ͫͺ͍͔ͦͪͣͦ͊ͤ ͭ͜͡Έ͙͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͍ͣͭͦ͒͜ ͭ͊ ͍ͦͫͭͤ͜͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡Σ ͒͡Ύ Ύ͙͟ͻ ͨͦͭͪ͋ͤͦ͜ ͍͙͔͒ͤͤ͜͡Ύ ͝ͻ ͍ ͙͍͙͚ͦͫͦ͋͡ ͔͔͙͚ͨͪ͒ͣͭͤ ͼ͙͟͡Φ 
˹͚͊͋͜͡Έ΄ ͙ͨͪͪͦ͒ͤͦ ͙͚ͨͦ͒͋ͤ͜ ͔͔͙͚ͨͪ͒ͣͭͤ ͼ͙͟͡ ͺͦͪͣͯΊͭΈͫΎ  ͍͔ͦͤͭͫͭ͟͟͜ 
ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜Φ ˭͍ͣͫͭͦͯ͜ ͍ͦͫͤͦͯ ͍ͦͫͭͤ͜͜ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ΅ͦ ͍͙͍ͪͦ͊͘ΌͭΈ 
͔͍ͨͪͦͭͯ͊͟͡Έ͔ͤ ͙͔ͣͫͤͤ͡ΎΣ ͒ͦͼ͜͡Έͤͦ ͺ͍͙ͦͪͣͯ͊ͭ Ύ͟ ͔ͦͣͨͫ͟͟͡ ͤ͊ͤ͘Έ ͘ ͫͭͦͪ͜͜͝ 
͙ͪͤ͘͜ͻ ͯ͟͡Έͭͯͪ ͡Ό͒ͫΈͦ͟͝ ͼ͙͍͊͘͜͜͡ͼ͜͝Σ ͤ͊ ͋͊͘͜ Ύ͙͟ͻ ͯ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͺͦͪͣͯΌͭΈͫΎ 
ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͙͎ͭͨͦͦ͜͡Ό ͼ͙ͻ ͯ͟͡ΈͭͯͪΣ ͝ͻ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͭ͊ ͍ͤͯͭͪ͜΄ͤ͜ 
͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜Φ ˹͚͊͋͜͡Έ΄ ͔ͺ͔͙͍ͭͤͦ͟ ͙͚͒͊ͤ ͙ͫͭͦͪͦ͜͟-ͯ͟͡Έ͙͚ͭͯͪͤ ͔ͦͣͨͫ͟͟͡ 
͔ͣͦ͗ ͔͍ͨͪ͒ͫͭ͊͡Ύ͙ͭ ͙ͭͪ͊͒ͼ͜Ύ ͋ͯ͒Έ-Ύͦ͟͝ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͔͔ͪͣͫ͊͡ ώмϐΦ  

ˤ͙͍͙ͫͤͦ͟Φ ˽͚͙͍ͦͤ͊ͦͣ͘΄͙ͫΈ ͘͜ ͤ͊Ύ͍͙͙ͤͣ ͙͒ͦ͋ͯͭ͊ͣ͘͟ ͫͯ;͙͊ͫͤͻ 
ͨ͒͜ͻ͍ͦ͒͜ ͍͙ͪͦͭͯ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͍ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻΣ ͣͦ͗ͤ͊ ͙͙ͪͦ͋ͭ͘ ͭ͊͟͜ ͍ ͙͍͙ͫͤͦ͟Υ 

мΦ ˢͤ͊͘͜͡ ͫͯ;͙͊ͫͤͻ ͔͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ ͍ͦͫͤͦ͊ͣ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 
 ͍ ͙͊ͪͯ͋͗ͤ͘͜ͻ ΄ͦ͊͟͡ͻ ͍ͨͦ͊͊͘͟Σ ΅ͦ ͺ͔ͯͤ͒͊ͣͤͭͦͣ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͔ͫ͋͜;ͤͦ 
͍͙͔ͪͦͤͤͦ͘͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ί ͔͍ͨͪͦͭͯ͊͟͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜ΈΣ Ύ͊͟ ͺͦͪͣͯΊ ͭ͊͟͜ 
͍͙͍͊ͫͭͦͫͭ͜͡ ͡Ό͒ͫΈͦ͟͝ ͙ͨͫͻ͙͜͟ Ύ͟ ͼ͔ͨͦ͊͒͊ͤͤ͜͟͡͡ΎΣ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ͭ͊ 
͔͔ͨͪ͒͋͊;͔ͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Σ ͔͔͊͋ͨ͘͘;ͯΊ ͍͙ͪͦͭͦ͘͟ ͔ͦͣͯͤ͊͋͟͜͟͡Έͤͦͫͭ͜Σ ͯͣ ͤͤ͜Ύ 
͍͙ͣͦ͋ͯ͊ͭ͘͜͜͡ ͍͙͚͊ͫͤ͡ ͍͒ͦͫ͒͜Σ ͍͙͍͒ͪ͊͜͟Ί ͔͙͍ͪ͊ͭͤ͟͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͯ;ͤΎΣ Ύ͟͜ 
͙͊͘͡΄͊ΌͭΈͫΎ  ͯ ͍͙͘;͙ͤͻ ͍ͯͣͦ͊ͻ ͔͔͍͙͙ͤ͊ͭͪ͋ͯ͊ͤͣ͘Φ ̂ͫ Ύ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ͊͘ 
ͦͪ͒ͦͤͦͣ͟ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͒͊ͭͤͦ͘͝ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͔ͣͦͼ͚͎ͤͦͦ͜ ͙͚ͫͨͪͤΎͭͭΎ ͭ ͚͔͊ͣ͊ͫͭͪͤͦͫͭ͜ ͍͙͙ͭͭ͜͡ 
͋ͯ͒Έ-Ύ͙͚͟ ͍ͭͦͪ;͙͚ ͊͒ͯͣ͘Φ 

нΦ ̅ͦͪͣ͊͡Έͤ͊ ͍ͨͦͫͭ͊ͤͦ͊͟ ͍͙ͦͤ͊ͤͤ͟Ύ ͔͍ͨͪͦͭͯ͊͟͡Έ͙ͤͻ ͍͊͒͊ͤ͘Έ ͯ 
͔ͦͤͭͫͭ͟͟͜ ͙ͭͪ͊͒ͼ͚͎ͤͦͦ͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͔ͤ ͔ͣͦ͗ ͍͙ͪ͜΄͙͙ͭ ͔ͨͪͦ͋ͣͯ͡ 
͍͙ͪͦͭͯ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͯ;͍ͤ͜Φ ˽͔͍ͪͦͭͯ͊͟͡Έ͔ͤ ͙͔ͣͫͤͤ͡Ύ ͔ͣͦ͗ 
͙͋ͯͭ ͫͺ͍͔ͦͪͣͦ͊ͤ ͭ͜͡Έ͙͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͍ͣͭͦ͒͜ ͜ ͍ͦͫͭͤ͜͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡Σ ΅ͦ ͔ͨͦͭͪ͋ͯΊ ͍͙͔͒ͤͤ͜͡Ύ ͝ͻ ͯ ͔ͫͨͼ͊͜͡Έ͙͚ͤ ͔͔͙͚ͨͪ͒ͣͭͤ ͼ͙͟͡Φ 
˹͚͊͋͜͡Έ΄ ͙ͨͪͪͦ͒ͤͦ ͙͚ͨͦ͒͋ͤ͜ ͔͔͙͚ͨͪ͒ͣͭͤ ͼ͙͟͡ ͺ͍͙ͦͪͣͯ͊ͭ ͍ ͔ͦͤͭͫͭ͟͟͜ 
͙͒ͫͼ͙ͨͤ͜͡ ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜Φ  
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оΦ ˨͍ͦͫ͒͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ˤ˹˭Σ ͔͍ͦ͒͗͟͜͡ ͜ ΄͟͜͡Σ ΅ͦ ͔ͫͨͼ͊ͯ͘͜͜͡ΌͭΈͫΎ ͤ͊ 
͍͙͍ͪͦͭͦ͘͟͜ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͔͔͙͍ͨͪͦͤͦ͟͡ ͍͙͒ͦͦ͒ͭΈΣ ΅ͦ 
͔͔͍͙ͨͪͦͨ͒ͭ͊͟Σ Ύͯ͟ ͨͪͦͻͦ͒ΎͭΈ ͍͙ͻ͍ͦ͊ͤͼ͜ ͤ͊ ͔ͨͪ΄͙ͻ ͯͪͫ͊͟ͻ ͊ͪͻ͔͙ͭͭͯͪͤ͜͟ͻ ͜ 
͙͔ͣͫͭͼΈͦ͟-͙͍͙ͨͪͦͣͫͦ͡ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͔ͣͦ͗ ͯͫͨ͜΄ͤͦ ͍ͦͫͦΌ͍͙͊ͭͫΎΣ 
ͨͦ;͙ͤ͊Ό;͙ ͍ͤ͊ͭ͜Έ ͘͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ ̂ͫ ͜ ͼ͜ ͔͙͙ͣͭͦ͒͟ ͍ͨͦ͋ͯ͒ͦ͊ͤ͜ ͤ͊ ͍ͦͫͤͦ͜ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ζ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͙͒ͤ͊ͣ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ηΣ ͭͦ͋ͭͦ ͙͍͊ͭͤͦ͟͝ 
͍͙ͦͫͭ͜ ͊͘ ͙ͨͪͤͼ͙ͨͦͣ ǎǘǳŘƛƴƎ ōȅ ŘƻƛƴƎ όζ;͙͙ͯͭͫΎΣ ͪͦ͋͡Ύ;͙ηύΦ  

пΦ ˻͎͡Ύ͒ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣΣ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͍͙ͪͦͭͦ͘͟ 
͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͔͒ͣͦͤͫͭͪͯΊ ͎͊͊͘͡Έͤͯ ͙ͫͭͯ͊ͼ͜Ό ͍ ͍ͦͫͭ͜͜Σ ΅ͦ ͒͊Ί 
͎ͣͦͯ͘ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΥ ͔͍ͨͪͦͭͯ͊͟͡Έ͙ͤͣ ͔ͣͭͦ͒͊ͣ ͍ͤ͊;͊ͤͤΎ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ 
͊ͤ͊͒ͭͦ͘ ͣ͊ͦ͡ ͍͎͙ͯ͊Φ ˽ͦ͒͋ͤ͊͜ ͙ͨͪ͊ͭ͊͟͟ ͎͊͡ΈͣͯΊ ͍͙ͪ͜΄͔ͤͤΎ ͚͎ͤ͊ͦͫͭͪ͜΄͙ͻ 
͍ͦͫͭͤ͜͜ͻ ͔ͨͪͦ͋ͣ͡Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ͨͦΩ͍Ύ͙͊ͤ͘ͻ ͘͜ ͍͙ͻ͍ͦ͊ͤͤΎͣ ͍ ͙͍ͤ͒͒͊͜͜ ͍͙ͤ͊;ͦ͟ 
͙͍͎͊ͭͤͦͦ͟ ͨͤ͊ͤͤ͘͜ΎΣ ͍͙ͪͦͭͯ͘͟ ͤ͜͜ͼ͙͍͙͊ͭ͜Σ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͭͦ͋ͭͦ ͙ͭͻ ͔͍ͨ͊ͪ͊ͣͭͪ͜Σ 
Ύ͙͙ͣ͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͍ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦͣͯ͜ 
ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ́͊͟Σ ͯ ͙͔ͫͫͭͣ͜ ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍͒ͦͫ͒͜ ͔͍ͨͪͦͭͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 
͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͍ͯ͘Έͦ͟͝ ͒ͦͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͎͍͙ͦͦͤͣ͡ ;͙ͤͦͣΣ ͯ 
͎͊ͯ͘͜͡ ͊ͪͻ͔ͭͭͯͪͤͦ͜͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔ͤ ͨͦ΄͙ͪΌΌ;͙ͫΈ ͤ͊ ͤ͜΄͜ ͙͔ͣͫͭͼΈ͟͜ ͍ͤ͊;͊͡Έͤ͜ 
͙͒ͫͼ͙͙ͨͤ͜͡Φ ̂ ͙͔ͫͫͭͣ͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘ ͍ͦͫͦΊͤͤΎͣ ͍͙ͤͦͻ 
͔͔͙ͭͪͦͤͤ͟͡ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫ ͍͔͔͒ͭΈͫΎ ͔͋͘ ͍͙ͨͦͫͭ͊ͤͦ͟ ͍͊͒͊ͤ͘Έ 
͍͙ͪͦͭͯ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ  ͚ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔ͤ 
͍͊͗͊͘Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͦ͒ͤ͜ΊΌ ͘ ͍͙ͦͫͤͦͤͻ ͺͦͪͣ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ Ί 
͍ͯ͊͊͘͘͜͜͡ͼ͜Ύ ͭ ͊ͫ ͍͔ͭͦͪͤͤΎ ͦ͋ΩΊ͍ͭ͟͜ ͦͣͯͤ͊͟͜͟ͼ͜͝Φ 

рΦ ˿͙ͨͪ͊Ό;͙ͫΈ ͤ͊ ͍͒ͦͫ͒͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͪ͊ͤ͟͝ ͯ ͍͙ͪͦͭͯ͘͟ ͔͍ͨͪͦͭͯ͊͟͡Έ͎ͤͦͦ 
͙͔ͣͫͤͤ͡Ύ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͎ͪͤͦͦ͘͜ ͍ͪͤ͜ΎΣ ͔ͣͦ͗ͣͦ ͙͙ͪͦ͋ͭ͘ 
͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ΅ͦ ͔͍ͨͪͦͭͯ͊͟͡Έͤͯ ͯ͟͡Έͭͯͪͯ ͙͍ͣͦ͗ͦ͡ ͚ ͨͦͭͪ͋ͤͦ͜ ͨͦ;͙͙ͤ͊ͭ 
ͺ͍͙ͦͪͣͯ͊ͭ ͘ ͙͙͍͒ͭͤͫͭ͊ Ύ͟ ;͙͊ͫͭͤͯ ͋ͯ͒Έ-Ύͦ͟͝ ͍͙ͦͫͭ͜Φ ˽͔͍ͪͦͭͯ͊͟͡Έ͔ͤ ͙͔ͣͫͤͤ͡Ύ 
͔ͣͦ͗ ͙͋ͯͭ ͫͺ͍͔ͦͪͣͦ͊ͤ ͭ͜͡Έ͙͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͍ͣͭͦ͒͜ ͭ͊ ͍ͦͫͭͤ͜͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͙͒ͭ͜͡ ͍ ͙͍͙͚ͦͫͦ͋͡ ͔͔͙͚ͨͪ͒ͣͭͤ ͼ͙͟͡Φ 
˹͚͍͙͍͊͊͗͜͡΄͙ͣ ͙ͨͪ ͼΈͦͣͯ Ί Ί͒ͤͫͭ͜Έ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ͫ ͜ͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ 
͙͒ͫͼ͙ͨͤ͜͡ ;͔͔ͪ͘ ͯͨ ͍͔ͪͦ͊͒͗ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͒͊ͤ͘ΈΣ ΅ͦ ͍͙ͤ͊͘;͊ΌͭΈͫΎ Ύ͟ 
͔ͨͪͦͭ͟Φ ˤ͙͍͊͗ͦ͡Ό ͍ͯͣͦͦΌ ͙ͨͪ ͼΈͦͣͯ Ί ͍͍͒ͣͦ͊͜ ͍͒͜ ͍ͤ͊;͊ͤͤΎ ͊͘ ͙ͪ͊͊ͣ͘͘͟  ͚
͍͙͙͒ͦͣͣ͜ ͔͙͙ͨͪͦͭͤͣ͟ ͫͻ͔͙ͣ͊ͣΦ 

ˢͤ͊͘͜͡ ͻ͔͊ͪ͊ͭͪͯ͟ ͭ ͊ ͔ͫͭͯͨͤΎ ͔ͪͦͪͦ͋ͤͦͫͭ͘͜͡ ͔͙ͨͪͦ͋ͣ͡Σ ΅ͦ 
͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ  ͍͍͒ͦͫ͒͜͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͪ͊ͤ͟͝ ͍͙Ύ͍͙͍ ͤ͊͘;ͯ΅ͫͭ͜Έ ͍͙ͪͦͭͯ͘͟ ͯ 
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SUMMARY 
Molchanova V. The Analysis of Project Thinking Development in the Institutions of 

Art and Artistic and Pedagogical Education in Foreign Countries: Positive Aspects for 
Application. 

The purpose of this article is to consider and outline the historical and theoretical 
aspects of the available global experience in order to analyze the development of project 
thinking of the students of various art and art and pedagogical education establishments in 
its practical aspect. To achieve this goal theoretical and analytical-synthetical methods of 
research have been applied. 

The theoretical basis for methodologies of study and the practical experience in 
creation of a learning and creative environment to promote effective formation of project 
thinking of the students has been taking place in the Italian school of design, Riccardo Dalisi 
being one of its bright representatives. The primary experience in implementing basics of 
project work at education establishments of various degrees belongs to Great Britain, where 
this issue was developed by Bruce Archer and Nigel Cross. Special attention should be paid to 
the experience of developing project thinking of the students within the art education system 
of Japan where the teachers bring up children in accordance with the formula ζhead ς 
heart ς handsηΦ In Russia the issues of developing design thinking have been studied by 
I. N. Abaeva, O. G. Kulikov, V. F. Sydorenko and V. S. Shkoliarov.  

The analysis of modern methodologies in teaching basics of project culture at foreign 
schools has shown that the corner stone in bringing up an all-round person is the project 
activity which forms such properties of human psychology as definition of objectives, 
forecasting and prediction of the results, ensures the development of interpersonal skills and 
ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƳƻōƛƭƛȊŜ ŀ ǇŜǊǎƻƴΩǎ ƻǿƴ ŜȄǇŜǊƛŜƴŎŜΣ ŀƴŘ ƘŜƭǇǎ ǘƻ ŘƛǎŎƻǾŜǊ ǘƘŜ ŎǊŜŀǘƛǾŜ ŀōƛƭƛǘƛŜǎ 
which remain unrequested in common conditions. The entire system of education in foreign 
countries is aimed at development of a personality who can implement any creative idea 
with the help of project thinking, emotional perception and masterfulness. 

Based on the experience of the foreign countries in the development of project 
thinking of the students of educational establishments of various degrees we can conclude 
that the project culture can be formed and should be formed since childhood as a constituent 
element of any education.  

Project thinking can be formed only with the help of special methods and education 
technologies which need to be subdivided into a particular set of the subjects. The most 
important thing in this aspect is the unity of teaching all liberal arts through implementation 
of study assignments defined as projects.  

Key words: art and pedagogical education, art education, art and project education, 
project culture, creative technologies, project thinking, creative thinking, creative project 
activity, a project, design. 
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ͺͯͤ͟ͼ͜͝ ͭ͊ ͤ͊ͨͪΎ͙ͣ ͝ͻ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͦͤ͊͘;͔ͤͦ ͍ͦͫͤͦͤ͜ ͔͎͊ͭͦͪ͟͜͝ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͍ͯ͋͟͜͡ ͭ͊ 
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͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͊͘ ͔͔͙ͤͭͪͫ͊ͣ͜Σ ΅ͦ ͙ͨͪͣ͊ͤͤ͜ ͋͜͡Έ΄ͦͫͭ͜ ͍͍ͯ͘͜ ˴͙͊ͤ͊͒Φ ˭͊ͤ͊͘;͔ͤͦΣ ΅ͦ 
Ύ͍͙ͫͪ͊ͣ͟ ͙ͨͪ͊͒ͦͣ͟͡ ͍͙ͦͤ͊ͤͤ͟Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ 
ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤͦ͝ ͺͯͤ͟ͼ͜͝Σ ͍ͫͭ͊ ͚ͤ͊͋͜͡Έ΄ ͙͍͙͚ͭͪ͊͡ ͭ͊ ͚ͤ͊;͙͔ͫ͡Έͤ͜΄͙͚ 
͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͔ͨͪͦͭͫͭ ͊͘ ͍ͫΌ ͫͭͦͪ͜͜Ό ˴͙͊ͤ͊͒ ͨ͒͜ ͍ͤ͊ͦ͘Ό ζ˴͔͍ͤͦ͊͡ ͍͔ͫͤ͊ηΦ 
˨͍͔͔ͦ͒ͤͦΣ ΅ͦ ͼ͔͚ ͔ͨͪͦͭͫͭ ͙͍͍ͨͪ͘͜ ͒ͦ ͼͦ͜͡͝ ͙͙ͤ͘͟ ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;͙ͤͻ ͚ͨͦ͒͜Σ ͦͭͪ͟͜ 
͍͙͙ͨͤͯ͡͡ Ύ͟ ͤ͊ ͙͔ͫͫͭͣͯ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͭ͊͟ ͜ ͤ͊ ͫͯͫͨ͜͡Έ͍ͫͭͦ ˴͙͊ͤ͊͒ ͍ ͼͦͣͯ͜͡Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ˴͊ͤ͊͒͊Σ ˴͍͔͔͋͟Σ ζ˴͔͍ͤͦ͊͡ ͍͔ͫͤ͊ηΣ 
͔ͫͭͯ͒ͤͭͫΈ͟͜ ͔͙ͨͪͦͭͫͭΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡. ˻ͫ ͍ͭ͊͜  ͍ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ ͍͙ͣͪ͜͜ ς ͼ͔ ͙ͨͭ͊ͤͤΎΣ 
΅ͦ ͍͙ͫͭ͊ͤͦͭΈ ͚͙͚ͨͦͫͭͤ͜ ͔͔ͤͭͪͫ͜Φ ˻͙͍ͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͎͎͙ͨ͒͊ͦ͜͟ 
͙͍͔ͨͪͪͭ͊ΌͭΈ ͭ͜ ͙ͪ͊ͤ͟͝Σ Ύ͟͜ ͙͒ͦ͋ͯ͘͡ ͍ ͚ͤ͜ ͤ͊͘;͎ͤͦͦ ͯͫͨ͜ͻͯΦ ̒͟ ͍͒ͦͣͦ͜Σ 
͍͔͙͔͙ͯͤͪͫͭͭ͜ ˴͙͊ͤ͊͒ ͍ͻͦ͒ΎͭΈ ͒ͦ ͔͚͙͎ͪͭͤͯ ͍͒ͦͻͫͦͭ ͚ͤ͊ͪ͊͟΅͙ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
͍ͫͭͯ͜Σ ΅ͦ Ί ͍͙ͤ͊͒͘;͚͊ͤͦ ͙͍͙͍͙͙ͨͪ͊͋ͣ͡ ͒͡Ύ ͔͙ͤͦͣͤ͘͜ͻ ͔͍ͫͭͯ͒ͤͭ͜Σ ͔ͤ ͙͡΄͔ 
͍͊͒͘Ύ͙͟ ͔ͫͨͼ͙ͺ͜ͼ͜ ͍ͤ͊;͊ͤͤΎΣ ͊ ͚ ;͙͔͙ͫͤͤͣ͡ ͯ͋͊ͣ͟͡ ͊͘ ͔͔͙ͤͭͪͫ͊ͣ͜ ͭ͊ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ. ̅ͦ ͙ͪͣ ͭ͊ ͔͙ͣͭͦ͒ ͯ;͊ͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜  ͯ
͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤ͜ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ˴͙͊ͤ͊͒ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ό˸͊͟˥͔ͪͫͫΣ 
˨͗Φ ˩ ͪ͜͡Σ ̐Φ ˸ ͊͟˴͙ͦͨ͡͡Σ ˤͪͯͣ ̅ Φ ˴ ͎ͤͫ͜Σ ˽ͦ͡ s ͔ͫͪͦ͒͟͡Σ ˥Φ ˨ ͗ͦͤΣ ˨͗Φ x ͪͦ͒͜Σ 
˥Φ x ͔͎ͤΣ ˨͗Φ x Όͪͫͭͤ͜Σ ́Φ ˽ ͚͊ͤΣ ˸͔͔ͪͫͪ ˴ ͦͤ͜͡Σ ˥Φ ˨ ͗ͦͤͫΣ ˿Φ ˸ ͔ͤ͊ͪ͒Σ ˶Φ ˽ ͔ͤͦ͟Σ ˾Φ 
˾͔͎ͤ͊ͤͫ͜Σ ˿Φ ˶ ͔͍ͭ͜ ͭ͊ ͤ͜ΦύΤ ͍ ̂ͪ͊ͤ͟͜͝ ͔ͦͪͣ͟͜ ͔͙͊ͫͨͭ͟ ͼΈ͎ͦͦ ͙ͨͭ͊ͤͤΎ ͎ͪͦ͘͡Ύ͙͒͊ͫ͡Έ 
ͯ ͨͪ͊ͼΎͻ ό˱Φ ʕ Φ ʕ ͙͔͊ͫͤͦ͟͡Σ ˾Φ ˽ Φ ˱ ͍͊΅͔ͤͦ͟Σ ˻Φ x Φ ˿ ͙ͦͤΈ͍ͦͫΈͦ͟͝Σ ̑Φ ʕ Φ ˾ ͎͊ͪͦΣ 
ˤΦ ˱ Φ ˽ ͍͊͡Ό͟Σ ˹Φ ʕ Φ ʕ ͙͙͒΄ͦ͟Σ ˶Φ ˻ Φ ˴ ͙͊ͪͨͤͫΈͦ͟͝Σ ̑Φ ˨ Φ ˭ ͊Ύ;ͯ͟ύΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͙͙ͦͨͫ͊ͭ ͫͭͪͯͭͯͪͯ͟ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜  ͯ˴͊ͤ͊͒͜ ͭ͊ 
ͪͦ͡ΈΣ Ύͯ͟ ͍͙ͦͤ ͍͎͒ͪ͊͜͜ΌͭΈ ͯ ͔͍ͪͯ͊ͤͤ͟͜ ͍͙΅͙ͣ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡Τ 
͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ζ͔͍ͤͦͯ͟͡ ͍͔ͫͤͯη ς ͚ͤ͊͋͜͡Έ΄͙͚ ͊͘ ͍ͫΌ ͫͭͦͪ͜͜Ό ͔͍͙͒ͪ͗͊ 
͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͙͎ͣͭͤ͜Σ ͍͙͙͙͚͊ͤ͟͟͡ ͍͙ͨ͒͜΅͔ͤͤΎͣ ͙ͨ͊ͭ͡ ͊͘ ͍ͤ͊;͊ͤͤΎ ͯ ͍ͯ͊͘ͻΣ 
΅ͦ ͙͍͍ͨͪ͘͜ ͒ͦ ͍͍͙͒ͫͭ͊͜͟ ͯͪΎ͒ͯ ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎ ͨͦ͊͘;͔͎͍͙ͪͦͻ ͍͙͍͋ͦͪ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡. ˿ͭ ͔ͯ͒ͤͭͫΈͯ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͣͦ͗ͤ͊ ͭ͊ͦ͗͟ 
͔͙͙ͦͪͫͭ͟͡ ͨͦΎ͔ͫͤͤͤΎͣ ͤ͊ ͪ͊ͦ͘͘͟ ζ͎ͦͪ͊ͤ͊͘͜ͼ͜ΎΣ ;͔͙ͤ͡ Ύͦ͟͝ ͒͜ΌͭΈ ͪ͊ͦͣ͘ ͘ 
͔ͣͭͦΌ ͍͙͍ͨͯ͡ ͤ͊ ͔͍͒ͪ͗͊ͤͯ ͙ͨͦͭͯ͜͟͡ ͒͡Ύ ͎ͭͦͦ ΅ͦ͋ ͊͘ͻ͙͙͙ͫͭͭ ͍ͫͦ͝ ͎͊͊͘͡Έͤ͜ 
͔͔͙ͤͭͪͫ͜η [4]Φ ˽ͦͤΎͭͭΎ ͎͙ͪͯͨ ͍͙͍ͨͯ͡ ͍͙͊͘͘;͚͊ ͊ͫͦͼ͜ΌΌͭΈ ͘ ͎ͪͯͨͦΌ ͙͍͍ͤ͒͒͜͜͜Σ 
΅ͦ ͣ͊ΌͭΈ ͍ͫͦ͝ ͔͍ͨͤ͜ ͔͔͙ͤͭͪͫ͜ ͊͋ͦ ͼ͜͜͡ ͭ ͍͙͍͊͗͊ΌͭΈ ͊͘ͻ͍ͦ͒͜ ͒͡Ύ ͝ͻ ͒ͦͫΎ͎͔ͤͤͤΎΦ 
˽ͪͦͫ ͔͔ͨͪͦͤͯ͟ΊΣ ΅ͦ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͍͙͔͔ͦͪͣͤͤ͟͜͡ ͘-
ͨͦͣ͗͜ ͯͫ͜ͻ ͤ͜΄͙ͻ ͦ͋ΩΊ͒ͤ͊ͤΈ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͨΩΎͭΈ ͍͙ͦͫͤͦͤͻ ͙͔͍ͪͭͪ͟͜͝: 
͎ͦͪ͊ͤ͊͘͜ͼ͚͙͚ͤ͜ ͔ͣͦͣͤͭΣ ͎͔ͨͪ͊ͤͤͤΎ ͙ͣ͊ͭ ͍͙͍ͨ͡Σ ͎͊͊͘͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ;͔͍ͤ͜͡ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͫͨ͜͡Έ͙͚ͤ ͔͔ͤͭͪͫ͜Σ ͤ͊͘;ͤ͊ ͍͊ͭͦͤͦͣͤͫͭ͜Έ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͦ͟΄͍ͭ͜Φ  

˻͔ͭ͗Σ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ Ύ͟ ͎͙ͪͯͨ ͍͙͍ͨͯ͡ ͫͭͦͭͦ͜ ͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ ͍͒͜ 
ͤ͜΄͙ͻ ;͙͔͙ͫͤͤ͡ͻ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͦ͋ΩΊ͒ͤ͊ͤΈ ͍͙ͦͫͤͦ͊ͤͻ ͤ͊ ͫͨ͜͡Έ͙ͤͻ ͔͔ͤͭͪͫ͊͜ͻΣ 
͔͊͡ ͍͙ͦͤ ͔ͤ ͣ͊ΌͭΈ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͙ͪͫ ͙͙ͨͪͭ͊ͣ͊ͤͤͻ ͔ͫͭͯ͒ͤͭͫΈ͚͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ 
΅ͦ ͔ͣͦ͗ ͍͙͙ͨͤͯͭ͡ ͤ͊ ͙ͨͦͭ͜͡;ͤͯ ͙ͫͭͯ͊ͼ͜Ό ͍ ͪ͊ͤ͟͜͝Φ 

˿͔ͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ ͊ͫ ͔ͭͯ͒ͤͭͫΈ͔͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͍ ˴͊ͤ͊͒͜. 
˹͚͊͋͜͡Έ΄͔ ͍͙͙ͨͤͯ͡͡ ͤ͊ ͍͔ͫͭͦͪͤͤΎ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͭ͊ 

͙͍͊ͭ͊͘͟͜ͼ͜Ό ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͍ ˴͊ͤ͊͒͜ ;͙͙ͦͭͪ ͍ͦͫͤͦͤ͜ ͙ͣͤ͘͜Σ ΅ͦ 
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͙ͣ͊͡ ͣͫ͜ͼ͔  ͍ ͍ͨͦͦΊ͙͚ͤͤ ͔ͨͪͦ͒͜ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ˨͎ͪͯͦ͝ ͍͍ͫͭͦͦ͜͝ ͍͚͙ͤ͜Φ 
˽͔ͪ΄͙ͣ ͍͙͍͙͊͗ͣ͡ ͺ͊ͭͦͪͦͣ͟ ͒ͦ ͣͤ͘͜ ͫͭ͊ͦ͡ ͍͔͔ͨͦͪͤͤͤΎ ͒ͦ͒ͦͣͯ ͍ͫͦ͒͊ͭ͜͡ ς 
ͯ;͙͍͊ͫͤ͟͜ ͍͚͙ͤ͜Σ ͤ͊͘;ͤͦ ͫͭ͊ͪ΄͙ͻ ͜ ͔ͣͤ́  ͔͙͙ͭͪͨͣͻ ͒ͦ ͍͙͎ͣͦ ͜ ͍͙ͨͪ͊͡ 
ͯͤ ͍͔͙͔ͪͫͭͭͯ͜Σ ͙ͦͭͪ͟ͻ ͯ ͍͔͙͚͟͜͡ ͟͜͡Έͦͫͭ͟͜ ͊ͪ͊͘ͻ͍͍͙ͦͯ͊͡ ͒ͦ ͍͍ͯ͘͜Φ ́͊ ͍͔͗ ͍ сл-ͻ 
ͪͦ͊͟ͻ ͒ͦ ͔͍ͫͭͯ͒ͤͭ͜ ͍͙͙ͫͭ͊ͫ͡Έ Ύ͟ ͒ͦ ͔͔͙ͤ͊͗ͤ͘͡ͻ ͙͒ͦͪͦͫ͡ͻ ͡Ό͔͚͒Σ ͊ 
͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝, ͦͭͪ͟͜ ͨ͒ͨͦͪ͜Ύ͍͍͙͒ͦͯ͊ͫ͟͡Ύ ͼͦͣ͜͟͡ ͜ ͍ͨͦͤͫͭ͜Ό ͍ͯ͊ͣ͘Σ 
͙ͤ͊͋ͯ͡ ͫͭ͊ͭͯͫͯ ͙͊ͦͤͤ͘͟ͻ ͍͙͊ͭͦͤͦͣͤͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ Ύ͟͜ ͙͋ͯ͡ ͔͔͙͙ͤ͊͗ͤͣ͘͡ ͍͒͜ 
͍ͦ͜͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ˨͙ͦͫͭΈ ;͊ͫͭͦ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͎͍͙͊ͯ͊ͫ͘͜͡͡͡Ύ Ύ͟ 
͔͔ͤͦͣͪ͟ͼ͚ͤ͜͜ ͍͙͍ͭͦ͊ͪͫͭ͊Φ ˭͎ͦ͒ͦͣΣ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͔ͫͭͯ͒ͤͭ͊ ͍͔͙͔ͯͤͪͫͭͭͯ͜ Ύ͟ ͒ͦ 
͒ͦͪͦͫͦ͡͝ ͡Ό͙͙͒ͤ ͍͔ͤ͘͜͡Ό͍͊ͦͫ͡ΎΦ ˿ͭ͊ͦͫ͡Ύ ͼ͔ ͤ͊ ͨͦ;͊ͭͯ͟ тл-ͻ ͍ͪͦ͟͜Σ ͙ͦ͟͡ ͯͪΎ͒ 
͍ͨͪͦͤ͜ͼ͚͜ ͫͯͭͭΊ͍ͦ ͔ͣͤ͘΄͙͍ ͍͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͊͋ͭͯͪ͜͜Ί͍ͤͭ͜ ͘ нм ͒ͦ муςмф ͍ͪͦ͟͜Φ 

 ̂ͼ͔͚ ͔ͨͪͦ͒͜ ͍͍͒͋ͯ͊ͦͫ͜͡Ύ ͎͋͊͊ͭͦ ͍͊ͪ͊͜ͼ͚͜ ͯ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜͜ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͔͊͡ ͍͔͗ ͒ͦ ͨͦ;͊ͭͯ͟ сл-ͻ ͍ͪͦ͟͜ ̆̆ ͫͭΦ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͍͙͙͊ͨͪͦ͊͒͘͡ ͍ͦ͋ͦΩΎ͍͙͚ͦ͘͟ ;͔ͤͫ͡Έ͙͚͟ ͍͔ͤͫͦ͟Σ ΅ͦ ͫͭΎ͎͍͍ͯ͊ͫΎ ͍͔͙͔ͯͤͪͫͭͭͦͣ͜Φ  

˽͙͍͙͚ͪͣͯͫͦ ͋ͪ͘͜ ͦͤ͊͘;͍͊, ΅ͦ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͙ͦͭͪͣ͊͡ 
͎͍͔͊ͪ͊ͤͭͦ͊ͤ ͔͔͒͗ͪͦ͡ ͙ͨͪ͋ͯͭͯ͟ ͍ ͔ͦͤͭͫͭ͟͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͔͙͍ͤͭͤͫͤͦ͜ 
͍͙͍ͪͦ͊͊ͫ͘͡Ύ ͨͪͦͭΎ͎ͦͣ ͼΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜Φ ˨͊ͤ͜ ͤ͊͒ͻ͔ͦ͒͗ͤͤΎ ͍͒ͦͦ͘͡Ύ͙͡ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͙͍͙ͯͭͪͣͯ͊ͭ ͍ͫͦ͝ͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͜ ͺ͊ͻ͍͜ͼ͍͜Σ ͍͙ͤ͊͒͊͊ͭ Ό͙͙ͪ͒;ͤͯ 
͎͒ͦͨͦͣͦͯΣ ͺ͍͙ͤ͊ͤͫͯ͊ͭ͜ ͪͤ͘͜͜ ͎ͪͦͣ͊͒ͫΈ͟͜ ͊͘ͻ͙ͦ͒Σ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͙ͯ͋͟͡ ͊͘ 
͔͔͙ͤͭͪͫ͊ͣ͜ ͭͦ΅ͦΦ ͍͔͙͔͙̂ͤͪͫͭͭ͜ ͙͋ͯ͡ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘͜ ͙͙͋ͪ͊ͭ͘ ͦͨ͊ͭͯ͡ ͒͡Ύ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͍͙ͤ͊͒͊͊ͭ ͙ͨͪͣ͜΅͔ͤͤΎ  ͚͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͔ͨͪͫͦͤ͊͡Φ 
˹͙͊ͨͪ͊͒͟͡Σ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ˸͔ͦͤͪ͊͡Ό ͍ͫ͜ ͺ͊ͯ͟͡Έ͔͙ͭͭ ͣ͊ΌͭΈ ͍ͫͦ͝ ͍͊ͫͤ͜͡ 
͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͦͭͪ͟͜ ͦ͋ΩΊ͍͒ͤ͊΄͙ͫΈ ͘ ͯͫͣ͊͜ ͤ͜΄͙͙ͣ ͍͙͙ͯͭͦͪ͡ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͔͟ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͤ͊ ͍ͪͤ͜͜ ͍͎ͫͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Σ ΅ͦ ͔ͣͦ͗ 
͙ͨͪΊ͙͒ͤ͊ͭͫΎ ͒ͦ ͦ͒ͤ͜Ί͝ ͘ ͭͪΈͦͻ ͍ͨͪͦͤ͜ͼ͚͙ͤ͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Φ 

͔́ͪͭΎ ͍͙͍͊͗͊͡ ͣͤ͊͘͜ ͍͒͋ͯ͊ͫ͜͡Ύ ͘ ͙͚ͨͪͤΎͭͭΎͣ ͔ͪͺͦͪͣ ͯ ͫͺ͔ͪ͜ 
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͙΅͙͙ͣ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͊͊͒͊ͣ͘͟͡ ͯ слς70-ͻ ͪͦ͊͟ͻΦ ˹͚͊͋͜͡Έ΄͜ 
͍͔͙͔͙ͯͤͪͫͭͭ͜ ͙͊ͨͦ͘͘;͙͙͡ ͍͒ͦͨ͊͊ͭͤͯ͡ ͙͔ͫͫͭͣͯ ͍ͯͨͪ͊ͤͤ͜͡ΎΥ ͎ͦͪ͊ͤ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ 
΅ͦ ͚͍͊ͣ͊ͫ͘Ύ ͙͍͙͙͊͒ͣͤͫͭͪ͊ͭͤͣ͜͜ ͍͙ͫͨͪ͊͊ͣ ͍ͯͯ͘ ͭ͊ ͔ͫͤ͊ͭΣ ΅ͦ ͍͍͍͒ͨͦ͒͊͜͜ ͊͘ 
͍ͤ͊;͊ͤͤΎ ͭ͊ ͔͊͊͒ͣ͟͜;ͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ˤ͙͊͒͊͟͡;͜ ͪ͊ͦͣ͘ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͍͙͎͙ͣ͊͊͡ 
͙ͤ͊͒͊ͭ ͣ͝ ͍ͨͪ͊ͦ ͙͋ͪ͊ͭ ͋͜͡Έ΄ͯ ͯ;͊ͫͭΈ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ͍͔͙͔ͯͤͪͫͭͭͦͣ͜Σ ͭͦͣͯ 
ͨͪͦͭΎ͎ͦͣ ͼΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜ ͔ͦ͗ͤ͟ ͊ͤ͊͒ͫ͟Έ͙͚͟ ͍͙΅͙͚ ͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡ ͙͍ͣͯͫ 
͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͚ͫ͜ ͫͭ͊ͭͯͭΦ ̂ мфрр ͪͦͼ͜ ͔͗ͦ͒ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͤ ͍ͣ͊ ͯ ͫ͊͒͟͜͡ 
͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ ͔͍ͫͭͯ͒ͤͭͫͭ͊Σ ͻͦ;͊ ͍͔͗ ͒ͦ мфтр ͪͦͯ͟ ту ҈ ͯͫ͜ͻ 
͊ͤ͊͒ͫ͟Έ͙͟ͻ ͍͍ͯ͘͜ ͙ͣ͊͡ ͯ ͫ͊͒͟͜͡ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͻͦ;͊ ͋ ͎ͦ͒ͤͦͦ ͔ͫͭͯ͒ͤͭ͊ [3]Σ ͊ ͒ͦ 
мффр ͪͦͯ͟ ͔͙ͫͭͯ͒ͤͭ ͙͋ͯ͡ ͙ͨͪͫͯͭͤ͜ ͤ͊ ͍ͫ ͜ͻ ͍ͪͤ͜Ύͻ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͯͨͪ͊ͤͤ͜͡ΎΦ 
˿ͻͦ͗͜ ͙ͣͤ͘͜ ͍͙͒͋ͯͫ͜͡Ύ  ͚ͯ ͫ͊͒͟͜͡ ͔ͫͤ͊ͭͯΣ ͔͒ ͘ ͯͫ͜ͻ ;͔͍ͤ͜͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜ мс % 
ͫ͊͒͊͟͡ΌͭΈ ͔͙ͫͭͯ͒ͤͭΦ ˿͔͍ͭͯ͒ͤͭ͜Σ ͦͭͪ͟͜ ͙͋ͯ͡ ;͔͙ͤ͊ͣ͡ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͍͔͙͔ͯͤͪͫͭͭͯ͜ 
ͭ͊ ͔ͫͤ͊ͭͯΣ ͎͙ͣͦ͡ ͭ͊ͦ͗͟ ͙͋ͯͭ ͔͍͙͙ͪͤ͊ͣ͟͜͟ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Φ ˤ͙ͦͤ 
͙͙ͦ͋ͪ͊ͫ͡Ύ ͤ͊ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦͣͯ͟ ͍ͪͤ͜͜ ͎ͪͯͨͦΌ ͍͙͋ͦͪͼ͍͜ ͍͎ͫͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͊͊͒ͯ͘͟͡Φ ˽ͪͦͼ͔ͫ ͦ͋ͪ͊ͤͤΎ ͔ͪͭͦͪ͊͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔͔ͨͪ͒͋͊;͍͊ ͨͦ͒͊ͤͤΎ 
͔͔ͪͦͣͤ͒͊͟ͼ͚͜ ͒ͦ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͘ ͍͒͒ͯ͜͜͡ ͍͊͒ͪ͟͜ ό΅  ͍ͦͫ͊͒͊ͫ͟͡Ύ ͘ ͍͙͊͒͊͟͡;͍͜Σ 
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͔͍ͫͭͯ͒ͤͭ͜  ͘͜ ͍͍͊͒ͯ͊͜;͍͜ ͊͟ͺ͔͒ͪύΦ ˤ͙͍͊͗ͦ͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͍͎͍͙͒ͪ͊͊͜͜͡ ͍͙͍͊͗ͯ͡ ͪͦ͡Έ ͯ ͊͘ͻ͙ͫͭ͜ ͍ͨͪ͊ ͭ͊ ͔͔͍ͤͭͪͫ͜͜ ͍ͫͦ͝ͻ ;͔͍ͤ͜͡Σ ͍͊͒͘Ύ;ͯΌ;͙ 
͚͚ͨͦͫͭͤ͜͜ ͍͊͘Ίͣͦ͒͜͝ ͭ͊ ͍ͫͨͨͪ͊͜ͼ͜ ͘ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜ΊΌ ͍ͯͯ͘Φ ˻͔ͭ͗Σ ͎͒ͤͦ͘͜ ͘ ͦͤ͊͘-
;͔ͤͤΎͣ ˽ͪͦͫ ώпϐΣ ͔ͫͭͯ͒ͤͭͫΈ͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ς ͼ͔ ͔͎͙ͭͣͤ͊͜͡Σ ͔͔ͤ͊͗ͤ͊͘͡Σ ͎ͪͯͨ͊ 
͍͙͍ͨͯ͡ ͤ͊ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦͣͯ͟ ͍ͪͤ͜͜Σ ͦͭͪ͊͟ ͣ͊Ί ͔͍ͨͤͯ ͟͜͡Έͫͭ͟͜Έ ͍ͫͦ͝ͻ ͔͍ͨͪ͒ͫͭ͊-
͙͍ͤ͟͜Σ ͫͭ͊͋͜͡Έ͔ͤ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ό͒͊ͭͤ͊͘ ͦͨ͊͡;͍͙ͯ͊ͭ ͪͦ͋ͦͭͯ ͨͪͦͺ͔͚͙ͫͤ͜ͻ 
ͺ͊ͻ͍͜ͼ͍͜ύΣ ͔͋ͪ ͯ ;͊ͫͭΈ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ͍͙΅͙ͣ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡Σ ͊ ͭ͊ͦ͗͟ ;͊ͫͭͦ 
͒͡Ύ ͍͙ͪ͜΄͔ͤͤΎ ͙ͫͨͪͤ͜ͻ ͙ͨͭ͊ͤΈ ͍͔ͪͭ͊͘ΊͭΈͫΎ ͊͘ ͨͦͪ͊͒ͦΌ ͒ͦ ͫ ͍ͦ͝ͻ ͍͙͋ͦͪͼ͍͜ ώоϐΦ 

˭͊ ͍͔ͪͤͣ͜ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
˴͙͊ͤ͊͒ ͨͦ͒͜͡ΎΌͭΈͫΎ ͤ͊Υ 

- ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ΅ͦ ͒͜ΌͭΈ ͤ͊ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦͣͯ͟ ͍ͪͤ͜͜ όͯ 
ͦ͗ͤͦͣͯ͟ ͍ͯ͘͜ ͝ͻ ͨͦ͒͜͡ΎΌͭΈ ΅͔ ͤ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ΅ͦ ͒͜ΌͭΈ  ͔͔͙ͯͫͪ͒ͤ͜ 
͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͔ͣͫͭ͜;͊͟ ͔͍͎ͨͤͦͦ ͍ͯͯ͘ ͭ͊ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ΅ͦ 
͒͜ΌͭΈ ͨͦ͊͘ ͚͎ͦͦ ͔͙ͣ͗͊ͣύΤ 

- ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ΅ͦ ͒͜ΌͭΈ ͤ͊ ͍ͪͤ͜͜ ͍ͨͪͦͤ͜ͼ͜͝ όͫΌ͙͒ ͍͒ͤͦͫ͜ΎͭΈ 
͍ͦͫͤͦͤ͜ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͍ͯ͘͜ ͔͍ͨͤͦ͝ ͍ͨͪͦͤ͜ͼ͜͝ύΤ 

- ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ΅ͦ ͒͜ΌͭΈ ͤ͊ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͊͋ͦ ͺ͔͔͒ͪ͊͡Έͤͦͣͯ 
͍ͪͤ͜͜Υ ͤ͊ͼͦͤ͊͜͡Έͤ͊ ͔ͫͭͯ͒ͤͭͫΈ͊͟ ͺ͍ͤ͊ͤͫͦ͊͜ ͊ͫͦͼ͊͜ͼ͜Ύ όNational Finance 
Student Association (NFSAύΣ ͺ͔͔͒ͪ͊ͼ͜Ύ ͊ͤ͊͒ͫ͟Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ όCanadian 
Federation of StudentsύΣ ͊͡ΈΎͤͫ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͊ͫͦͼ͊͜ͼ͚͜ ˴͙͊ͤ͊͒ 
(Canadian Alliance of Student Associations); 

- ͫͭ ͔ͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ΅ͦ ͒͜ΌͭΈ ͤ͊ ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ ͍ͪͤ͜͜Υ ͣ͗ͤ͊ͪͦ͒ͤ͊͜ 
͔ͫͭͯ͒ͤͭͫΈ͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ όInternational Students Association), 
ͣ͗ͤ͊ͪͦ͒ͤ͊͜ ͔ͫͭͯ͒ͤͭͫΈ͊͟ ͫͯ͗͋͊͡ όCanadian International Student 
ServicesύΣ ͊ͤ͊͒ͫ͟Έ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͺ͍ͤ͊ͤͫͦͦ͜Ό ͎͒ͦͨͦͣͦͦΌ 
ͫͭͯ͒ ͔͍ͤͭ͜ ό/ŀƴŀŘƛŀƴ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ {ǘǳŘŜƴǘ CƛƴŀƴŎƛŀƭ !ƛŘ !ŘƳƛƴƛǎǘǊŀǘƻǊǎύΦ 
˿͔ͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͤ͊ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜ ͣ͊ΌͭΈ ͍ͫͦΌ ͍͎͒ͦͯ 

ͫͭͦͪ͜͜Ό ͍͔ͫͭ͊ͤͦͤͤ͡ΎΦ ˤ͙ͦͤ ͦ͋͜͡ΌΌͭΈ ͒ͦ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͯͪΎ͒ͯΣ ͚͊ͣ͊͘Ό;͙ͫΈ 
΄͙ͪͦͦ͟Ό ͫͺ͔ͪͦΌ ͙ͫͨͪͤ͜ͻ ͙ͨͭ͊ͤΈ ͙͙ͨͦͭ͜͟͡ ͙ͪ͊ͤ͟͝ ͍ ͼͦͣͯ͜͡Σ ͍͟͡Ό;͊Ό;͙ 
͍͙ͨ͊ͭͯ͡ ͺ͍ͤ͊ͤͫͦͦ͜͝ ͎͙͒ͦͨͦͣͦ ͔ͫͭͯ͒ͤͭ͊ͣΣ ͊ͤ͊͒ͫ͟Έͯ͟ ͎ͨͪͦͪ͊ͣͯ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ 
͙ͨͦ͘͟Σ ͍͙ͨ͊ͭͯ͡ ͙͔͚ͫͭͨͤ͒͜Σ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͙ͪͦ͋ͦͭ ͭͦ΅ͦΦ 
˹͊ͼͦͤ͊͜͡Έͤ͜ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͦͫͭΈ ;͊ͫͭͦ ͙ͨ͒ͭͪͣͯ͜ΌͭΈ ͍ͨͪͦͤ͜ͼ͚ͤ͜͜ 
͔ͫͭͯ͒ͤͭͫΈ͟͜ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͤ͊ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦͣͯ͟ ͍ͪͤ͜͜Σ 
͍͙ͪ͊͗͊Ό;͙ ͼ͔  ͍;͙͔͙ͫͤͤ͡ͻ ͙͎ͣͭͤ͊͜ͻΦ  

˹͊ ͫΈ͎ͦͦ͒ͤ͜ ͫͤͯ͜Ί ͍͒͊ ͚ͤ͊͋͜͡Έ΄͙ͻ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ 
ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͍ ˴͊ͤ͊͒͜ ς ζ͔͔̅͒ͪ͊ͼ͜Ύ ͊ͤ͊͒ͫ͟Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜η όǘƘŜ /ŀƴŀŘƛŀƴ 
CŜŘŜǊŀǘƛƻƴ ƻŦ {ǘǳŘŜƴǘǎ ό/{C нлмоύΣ ͍͊ͫͤͦ͊ͤ͊͘ ͯ мфум ͪͦͼ͜Σ ΅ͦ ͊͘ͻ͙΅͊Ί ͍ͨͪ͊͊ 
ͭ͊ ͔͔͙ͤͭͪͫ͜ ͋͜͡Έ΄ Ύ͟ ͍ͨͣ͜͜͡Έ͚ͦͤ͊ ͔͍ͫͭͯ͒ͤͭ͜ ͘ ул-͙ͭ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͭ͊ 
͔͍ͦ͒͗͟͜͡Σ ΅ͦ ͙ͨͪΊ͙͒ͤ͊ͫ͡Ύ ͒ͦ ͺ͔͔͒ͪ͊ͼ͜͝ ώмϐΤ ͭ͊ ζˢ͡ΈΎͤͫ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ 
͊ͫͦͼ͊͜ͼ͚͜η ό¢ƘŜ /ŀƴŀŘƛŀƴ !ƭƭƛŀƴŎŜ ƻŦ {ǘǳŘŜƴǘ !ǎǎƻŎƛŀǘƛƻƴǎ ό/!{!ύΣ ͍͙͚͊ͫͤͦ͊ͤ͘ 
ͯ мффр ͪͦͼ͜Σ ΅ͦ ͦ͋ΩΊ͒ͤͯΊ ͙͋͘͡Έͦ͟ ол-͙ͭ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͘͜ ͙ͪͤ͘͜ͻ 
͍ͨͪͦͤ͜ͼ͚͜ ˴͙͊ͤ͊͒Φ ͍̇͊ͦ͜͟Σ ΅ͦ ͗ͦ͒ͤ͊ ͘ ΅͚ͦͤͦ ͊ͤ͊͘͘;͔͙ͤͻ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ 
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͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͔ͤ ͣ͊Ί ͍͎͙͊ͦͣͻ ͍͘ΩΎ͍͘͟͜ ͘͜ ͔ͫͭͯ͒ͤͭͫΈ͙͙ͣ͟ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ ͍ͨͪͦͤ͜ͼ͜͝ ˴͍͔͔͋ͯ͟Φ 

˹͊ ͫΈ͎ͦͦ͒ͤ͜Σ ͔͍ͫͭͯ͒ͤͭͫͭͦ ˴͍͔͔͋ͯ͟ ͔͍ͨͪ͒ͫͭ͊͡ΎΊ п ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ 
ͦ͋ΩΊ͒ͤ͊ͤͤΎΥ 

1) ͘ ͍͊ͫͤͦ͊ͤ͊ ͯ мфуф ͪͦͼ͜ ζ͔͔̅͒ͪ͊ͼ͜Ύ ͔͍ͫͭͯ͒ͤͭ͜ ˴͍͔͔͋ͯ͟η όǘƘŜ vǳŜōŜŎ 
CŜŘŜǊŀǘƛƻƴ ƻŦ ¦ƴƛǾŜǊǎƛǘȅ {ǘǳŘŜƴǘǎ όC9¦vύΣ ͍ͦͫͤͦͤ͊ ͔ͣͭ͊ Ύͦ͟͝ ς ͔ͤ ͍͙ͫ͊ͫͯ͊ͭ͟Σ ͊ 
͙͊͘͡΄͙͙ͭ ͤ͊ ͭͦͣͯ ͫ͊ͣͦͣͯ ͍ͪͤ͜͜ ͨ͊ͭͯ͡ ͊͘ ͍ͤ͊;͊ͤͤΎ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ ͍ͫͦΊ͝ ͍ͨͪͦͤ͜ͼ͜͝Φ ͔͙̉ͤ͡ ͺ͔͔͒ͪ͊ͼ͜͝ ͙͙ͪͦͪͦ͋͘͡ ͍͙͚ͤͦ ͙ͨͪͤͼ͙ͨ 
͔͍ͨ͊ͪͭͤͪͫͭ͊Σ ͎͒ͤͦ͘͜ Ύ͎ͦͦ͟ ͯͪΎ͍͒ͦͼ͜Σ ͔͙ͫͭͯ͒ͤͭΣ ͍ͦͫͭͤ͜͜ ͍͙ͯͫͭ͊ͤͦΣ ͔ͦͣͪ͟ͼ͚ͤ͜͜ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͍͙ͨͦͤͤ͜ ͦ͋ΩΊ͙͒ͤ͊ͭ ͙ͯͫ͘͡͡Ύ ͊͒͘͡Ύ ͨͦͪ͊͟΅͔ͤͤΎ Ύͦͫͭ͟͜  ͚
͒ͦͫͭͯͨͤͦͫͭ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ 

2) ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͔͍ͦ͒͗͟͜͡ ͎͊͊͘͡Έ͎ͤͦͦ ͭ͊ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͫͨͪΎ͍ͣͯ͊ͤͤΎ όǘƘŜ 
vǳŜōŜŎ CŜŘŜǊŀǘƛƻƴ ƻŦ /9D9t {ǘǳŘŜƴǘǎύ ͍͔͊ͫͤͦ͊ͤ͘ ͔͙ͫͭͯ͒ͤͭ͊ͣ  ͍мффл ͪͦͼ͜Σ Ύ͟͜ 
͍͍͙͊͗͊͡Σ ΅ͦ ͍͔͔͒ͤͤΎ ͎͒͊ͦͯ͜͡ ς ͪ͊͟΅͔ ͊͘ ͙ͨͪͦͭͫͭͦΎͤͤΎΦ ˲ͻͤ͜ ͎͍ͦͦͤ͜͡ ͍͙͎͙ͣͦ 
͍͙ͫͭͦͫͯ͊ͫ͡Ύ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͍͙ͨ͊ͭ͡Σ ͙ͯͭͪͣ͊ͤͤΎ ͙ͨ͊ͭ͡ ͊͘ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͦ͒ͤͦͣͯ 
͍ͪͤ͜͜Τ 

3) ͊ ͫͦͼ͊͜ͼ͜Ύ ͊͘ ͔ͫͭͯ͒ͤͭͫΈͯ͟ ͫͦ͒͊ͪͤͫͭ͜͜͡Έ ͙͙ͫͤ͒͊ͣͯ͘͟͜͡1 (the 
!ǎǎƻŎƛŀǘƛƻƴ ŦƻǊ ŀ {ǘǳŘŜƴǘ {ȅƴŘƛŎŀƭ {ƻƭƛŘŀǊƛǘȅύ ͍͊ͫͤͦ͊ͤ͊͘ ͯ нллм ͪͦͼ͜Φ ˲͝ 
͙ͨͪͻ͙͡Έ͙͙ͤ͟ ͍ͪ͜ΎͭΈΣ ΅ͦ ͙͙ͫ͊ͣͣ ͙ͦͣͨͪͦͣͫ͊ͣ͟͜ ͭ͊ ͔͔͍͙͙ͨͪͣͦͤ͊ͣ ͘ 
ͯͪΎ͍͒ͦͼΎ͙ͣ ͤ͜;͎ͦͦ ͔ͤ ͒ͦ͋ΩΊ΄ͫΎΦ ˤ͙ͦͤ ͍͙ͫͭͯͨ͊ΌͭΈ ͊͘ ͍ͫ͊ͫͯ͊ͤͤ͟Ύ ͨ͊ͭͤ͜͡ ͊͘ 
ͤ͊ ͍;͊ͤͤΎΣ ͍͙͚ͪͤ͜ ͒ͦͫͭͯͨ ͒ͦ ͍͙ͦͫͭ͜Σ ͫͭ͊ΌͭΈ ͤ͊ ͊͘ͻ͙ͫͭ ͍ͨͪ͊ ͭ͊ ͍ͫͦ͋ͦ͒ ͡Ό͔͚͒Φ 

4) ͫ ͭ͜͡ ͔͔͍͙ͨͪͣͦͤ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ˴͍͔͔͋ͯ͟ (the Discussion Table for 
Quebec Students). ̇  ͔͚͔ͤ͊ͣͤ΄͊ ͊ͫͦͼ͊͜ͼ͜Ύ ͤ͊͜͡;ͯΊ 63,409 ͨ ͔͍͙͍ͪ͒ͫͭ͊ͤ͟͜, ̈́  ͦ
͎ͫͯͯ͡Ί ͍ͫͦΊ͙ͪ͒ͤͣ͜ ͺͦͪͯͣͦͣ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͎ͦ͒ͤͦͦ ͔͎ͪͦͤͯ͜, Ύ͟͜ ͤ ͔͍͙ͨͦͤͤ͜ 
ͫͨ͊͡;͍͙ͯ͊ͭ ;͔ͤͫ͡Έ͙͚͟ ͍ ͔ͤͫͦ͟ ͘ ͊͒͡Ύ ͜ ͍ͫͤͯ͊ͤͤΎ ͫ ͍ͦΊ͝ ͊ ͫͦͼ͊͜ͼ͜͝. 

˨ͦ мфсл-ͻ ͍ͪͦ͟͜Σ ͙͔ͫͫͭͣͦΌ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ˴͍͔͔͋ͯ͟ ͔͍ͪͯ͊ͦ͟͡ 
͒ͯͻ͍͔͍ͦͤͫͭͦΣ ͊ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͍͙͒ͨͦ͒͊͜͜͡ ͙͡΄͔ ͊͘ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό 
͙͍͙ͫͨͦͪͭͤͻ  ͜ ͯ͟͡Έͭͯͪͤͦ-͍͙ͣ͊ͫͦͻ ͍ͫΎͭΦ ˲ͻ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͪͦͨͦ͘;͊͊ͫ͡Ύ ͘ 
͔͔͙͙ͫͪ͒ͤ мфрл-͙ͻ ͍ͪͦ͟͜Σ ͘ ͔ͨͪͦ͒ͯ͜ ͍͊ͫͤͯ͊ͤͤ͘Ύ ͔͙ͫͭͯ͒ͤͭ͊ͣ-͙͙͊ͭͦ͊ͣ͟͟͡ 
ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͔͙ͨͪͫ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ όthe Student National Press) [4]. 

̇͊͜͡ ͙ͤ͊͘͟ ͙͊ͪ͒ͤ͊͟͡Έ͙ͤͻ ͔ͪͺͦͪͣ  ͙͔ͯͫͫͭ ͣ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ˴͍͔͔͋ͯ͟ 
1960-ͻ ͍ͪͦ͟͜Σ ͙ͫͨͪ;͙͙ͤ͊͡ Ύ͟ ͫͦͼ͊͜͡Έͤ͜Σ ͭ͊͟ ͜ ͙ͨͦͭ͜͡;ͤ͜ ͙ͣͤ͘͜ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ 
͔͚̇ ͔ͨͪͦ͒͜ ͍͙͚͒ͦͣ͜ ͨ͒͜ ͍ͤ͊ͦ͘Ό ζ˸͙ͪͤ͊ ͔͍ͪͦ͡Όͼ͜Ύη όthe Quiet Revolution). 
̂ͪΎ͒ ˴͍͔͔͋ͯ͟ ͚͍͊ͣ͊ͫ͘Ύ ͔͙ͨͪͦ͋ͣ͊ͣ͡ ͒ͦͫͭͯͨͤͦͫͭ͜ ͍͙ͦͫͭ͜Σ ͍͊ͭͦͤͦͣͤͦͫͭ͜ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͝ͻ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύͣ ͤ͊ ͔͎ͪͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜Σ 
͍͍͊ͫͤͯ͊͘΄͙ ͍ͫͦΊ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍͙ͦͫͭ͜ όthe Ministry of Education), 48 
͔͍ͦ͒͗͟͜͡ ͎͊͊͘͡Έ͎ͤͦͦ ͭ͊ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͫͨͪΎ͍ͣͯ͊ͤͤΎ όCEGEPsύΣ ͍͒͜ 
͙͊ͫͨͪ͊ͤͭͯͪ͜Σ ͊ ͭ͊ͦ͗͟ ͼͯ͜͡ ͔͔ͣͪ͗ͯ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˴͍͔͔͋ͯ͟ ͪ͊ͦͣ͘ ͘ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͙ͣ͟ ͔ͣͫͭ͜;͙͊ͣ͟Σ ͪͦͣ͘͜΅͔͙͙ͤͣ  ͍͋͜͡Έ΄ͦͫͭ͜ ͔͎͍ͪͦͤ͜͜ ώоϐΦ ̂ 
мфсу ͪͦͼ͜Σ ͤ͊ͼͦͤ͊͜͡Έͤ͊ ͔ͫͭͯ͒ͤͭͫΈ͊͟ ͔ͨͪͫ͊ ͪ͊ͦͣ͘ ͘͜ ˭͎͊͊͡Έ͙ͤͣ ˻͋ΩΊ͒ͤ͊ͤͤΎͣ 
͔͍ͫͭͯ͒ͤͭ͜ ˴͍͔͔͋ͯ͟ ͍͙͎ͦͦ͡΄͍͙ͯ͊͡ ͍ͫͦΊ ͔͍͍͔ͤ͒ͦͦͤͤ͡Ύ ͔͟͡ͼ͜Ύ͙ͣΣ ͙͙ͫͨͭ͊ͣ͜Σ 
                                                           
1
 http:// avtonomia.net/2014/03/31/sindikalizm-yak-praktichne-vtilennya-revolyutsijnih-idej/  
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ͤ͊ͼͦͤ͊͊͘͜͜͡ͼ͜ΊΌ ͙͍͙ͨͪ͊ͭͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͫͭ͊ͤͦΣ ͍͙͎͙ͣ͊͊͡ ͍ͨͪ͊͊ ͙͋ͯͭ 
ͯ;͊ͫͭΈ ͍ ͍ͯͨͪ͊ͤͤ͜͜͡ ͍͙΅͙ͣ ͍ͤ͊;͊͡Έ͙ͤͣ ͊͊͒ͦͣ͘͟͡Φ ˲ͻͤ͜ ͎ͨͦ͡Ύ͙͒ ͔ͤ ͙͋ͯ͡ 
ͫͻ͍͔͊ͤ͜͡ ͔͍ͫͭͯ͒ͤͭͫͭͦͣΣ ͭͦͣͯ ͼ͜ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͙ͪͦͨ͊ͫ͘͡ΎΦ  

˹͊ ͍͒ͣͤͯ͜͜ ͍͒͜ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͜΄͙ͻ ͍ͨͪͦͤ͜ͼ͚͜Σ ͔͙ͫͭͯ͒ͤͭ ͍ͨͪͦͤ͜ͼ͜͝ ˴͍͔͔͋͟ 
͍͙͙͘͟͡ ͒ͦ ͙͎͍ͣͭͤ͜͜Σ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͝ͻ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͍ͫͦ͝ͻ ͼ͔͚͜͡Φ ̂ мфсу ͪͦͼ͜ 
͍͙ͦͤ ͨ͜΄͙͡ ͤ͊ ͙͎ͣͭͤ͜ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ ͍͙ͨ͒͜΅͔ͤͤΎͣ ͙ͨ͊ͭ͡ ͊͘ ͍ͤ͊;͊ͤͤΎΤ ͯ мфтп 
ͪͦͼ͜ ͍͙͙͙ͫͭͯͨ͡ ͊͘ ͤ͊͒͊ͤͤΎ ͋͜͡Έ΄͎ͦͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͯ ͫͺ͔ͪͯ ͍͙ͦͫͭ͜Σ ΅ͦ 
ͫͭͦͫͯΊͭΈͫΎ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͙ͨͦ͘͟Τ ͯ мфту ͪͦͼ͜ ͎͙ͨͪ͊ͤͯ͡ ͋͜͡Έ΄ ͙͒ͦͫͭͯͨͤͻ ͍ͯͣͦ 
͒͡Ύ ͤ͊͒͊ͤͤΎ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͙ͨͦ͘͟ ͜ ͙͔͚ͫͭͨͤ͒͜Τ ͯ мфус ͪͦͼ͜ ͍͙͎͙ͣ͊͊͡ 
͙͙͊ͣͦͪͦͭ͘͘ ͨ͊ͭͤ͡Ό ͊͘ ͍͊͘;͊ͤͤΎΤ ͯ мфуу ͪͦͼ͜ ͎͙ͤ͊ͣ͊͊ͫ͡Ύ ͙͙͒ͦ͋ͭͫΎ ͺ͍ͤ͊ͤͫͦͦ͜͝ 
͎͙͒ͦͨͦͣͦ ͔ͫͭͯ͒ͤͭ͊ͣ ͊ͦ͘;ͤͦ͝ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΤ ͯ нллр ͪͦͼ͜ ͍͙͙͙ͫͭͯͨ͡ ͙ͨͪͦͭ 
ͪ͜΄͔ͤͤΎ ͯͪΎ͒ͯ ͔ͣͤ͘΄͙͙ͭ ͟͜͡Έͫͭ͟͜Έ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎͍ͪ͊ͤͭ͜Σ ͊͒͘͡Ύ ͋͘͜͡Έ΄͔ͤͤΎ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͙ͨͦ͘͟ ͤ͊ ͍ͤ͊;͊ͤͤΎΤ ͘ нллт ͨͦ нлмн ͪ͜͟ ͔͙ͫͭͯ͒ͤͭ ͦ͋ͯͪΌΌͭΈͫΎ 
͋͘͜͡Έ΄͔ͤͤΎͣ ͙ͨ͊ͭ͡ ͊͘ ͤ͊͒͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡Φ ˻͒ͤ͊͟Σ͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͔ͨͪͦͭͫͭ 
нлмн ͪͦͯ͟Σ ͦͻ͙͍ͦͨ΄͙ ͔ͤ ͙͡΄͔ ͔͍ͫͭͯ͒ͤͭ͜Σ ͊ ͚ ͯ;͍ͤ͜ ͫͭ͊ͪ΄͙ͻ ͍͊ͫ͟͜͡ ͘ ͯͫ͜ͻ 
͔͔͙ͤ͊ͫͤ͡ͻ ͍ͨͯͤͭ͟͜ ͍ͨͪͦͤ͜ͼ͜͝Σ ͍͙͍͒͊ͫΎ ͚ͤ͊͋͜͡Έ΄͙ͣ ͊͘ ͍ͫΌ ͫͭͦͪ͜͜Ό ˴͍͔͔͋ͯ͟Φ 

˿͔ͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͊͘ ͤ͊ͨͪΎ͙ͣ ͍ͫͦΊ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͨͦ͒͜͡ΎΌͭΈͫΎ ͤ͊Υ 
ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;͙͚ͤ ͤ͊ͨͪΎͣ ς ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͼΈ͎ͦͦ 

ͤ͊ͨͪΎͣͯ ͒͜Ύ͡Έͤͦͫͭ͜ ;͙ͤΎͭΈ ͍͙͍ͨ͡ ͤ͊ ͎͙ͦͪ͊ͤ ͣͫ͜ͼ͔͍͎ͦͦ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΦ 
ˤ͙ͦͤ ͊͟ͼ͔ͤͭͯΌͭΈ ͍͎ͯ͊ͯ ͎ͪͦͣ͊͒ͫΈͦͫͭ͟͜ ͤ͊ ͙ͭͻ ;͙ ͤ͜΄͙ͻ ͔ͨͪͦ͋ͣ͊͡ͻ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͍͊͡΄͍ͭͦͯΌ;͙ ͙ͣͪͤ͜ ͙͋ͦͪ͘Σ ͙͎͙ͣͭͤ͜Σ ͔͒ͣͦͤͫͭͪ͊ͼ͜͝Φ ˿͔͙ͭͯ͒ͤͭ 
͍ͫ͜͡Ύͦ͟ ͍͒ͫͭͦ͜ΌΌͭΈ ͍ͫͦ͋ͦ͒ͯ ͍ͦ͜͡Σ ͍ͫͦ͋ͦ͒ͯ ͍ͫͦ͊͡Σ ͍͙ͫͭͯͨ͊ΌͭΈ ͊͘ ͍͘͜͡Έ͔ͤͤͤΎ 
͔͍͔͙͍ͤͫͨͪ͊͒ͦ͡ ͔͙͊ͫͯ͒͗ͤ͘ͻ ͙ͨͦͭ͜͡;͙ͤͻ ͍ΩΎ͍ͤ͘͜Σ ͙ͨͪͭΎ͎͔ͤͤͤΎ ͒ͦ 
͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͍͙͙ͤͤͻ ͯ ͨͦͪͯ΄͔ͤͤ͜ ͍ͨͪ͊ ͡Ό͙͙͒ͤΦ ˿Ό͙͒ ͣͦ͗ͤ͊ ͍͔͙͒ͤͫͭ͜ 
˹͍͊ͯͦͯ͟ ͎ͪͯͨͯ ˢ͡Έ͔͙͋ͪͭ ͘͜ ͊͘ͻ͙ͫͭͯ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͔͔͍ͤͭͪͫ͜͜ όAlberta Public 
Interest Research Groupύ ώтϐΣ ͔͔̅͒ͪ͊ͼ͜Ό ͊ͤ͊͒ͫ͟Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ όCanadian 
Federation of StudentsύΣ ˢ͡ΈΎͤͫ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͊ͫͦͼ͊͜ͼ͚͜ ό¢ƘŜ /ŀƴŀŘƛŀƴ 
!ƭƭƛŀƴŎŜ ƻŦ {ǘǳŘŜƴǘ !ǎǎƻŎƛŀǘƛƻƴǎύ ͭ͊ ͤ͜Φ; 

ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͤ͊ͨͪΎͣ ς ͊ͫͦͼ͊͜ͼ͜͝ ͼΈ͎ͦͦ ͤ͊ͨͪΎͣͯ ͍͔ͫͭͦͪͤ͜ ͊͘ 
ͤ͊ͼͦͤ͊͜͡ΈͤͦΌ ͦͤ͊ͦ͘͟ΌΣ ͙ͨͦ͊ͤ͟͟͜͡ ͊͘ͻ͙΅͙͊ͭ ͍ͨͪ͊͊ ͭ ͊ ͍͙ͫͦ͋ͦ͒ 
ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͔ͣͤ΄͙ͤΣ ͎͍ͣͣͪ͊ͤͭ͜͜͜Σ ͔͋͗ͤ͜ͼ͍͜Φ ˤ͙ͦͤ ͙ͫͨͪΎΌͭΈ 
͍͊͘Ίͣͦͪͦͯͣͤͤ͘͜Ό ͭ͊ ͍ͫ͊ͣͦͨͦ͊͘͜ ͣ͗͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΣ Ύ͟͜ ͔ͤ͊͗͊ͭ͡Έ ͒ͦ ͙ͪͤ͘͜ͻ 
ͯ͟͡ΈͭͯͪΦ ˨ͦ ͝ͻ ;͙ͫ͊͡ ͔ͤ͊͗͊ͭ͡ΈΥ ˢͫͦͼ͊͜ͼ͜Ύ ͙͎͔͙͊͋ͦͪͤͤͻ ͔͍ͫͭͯ͒ͤͭ͜ ό!boriginal 
Student Association at York UniversityύΣ ̂ͪ͊ͤͫ͟͝Έ͙͚͟ ͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͯ͋͟͡ 
(Ukrainian Students̀ Club at York UniversityύΣ ˢͺ͙ͪ͊ͤͫ͟Έ͊͟ ͔ͫͭͯ͒ͤͭͫΈ͊͟ 
͊ͫͦͼ͊͜ͼ͜Ύ όAfrican Students AssociationύΣ ˴͙͚ͭ͊ͫΈ͊͟ ͔ͫͭͯ͒ͤͭͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ 
(Chinese Students' AssocationύΣ ̅ͨͨͤͫ͜͜͜͡Έ͊͟ ͔ͫͭͯ͒ͤͭͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ όFilipino 
Student Associationύ ͭ͊ ͎͋͊͊ͭͦ ͤ͜Φ ώуϐΤ 

͔ͦͤͦͣ͟͜;͙͚ͤ ͤ͊ͨͪΎͣ ς Ύ͍͙͙ͫͪ͊ͣ͟ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͼΈ͎ͦͦ ͤ͊ͨͪΎͣͯ 
͍͙ͫͭͯͨ͊ΌͭΈΥ ˢͫͦͼ͊͜ͼ͜Ύ ͔͍ͫͭͯ͒ͤͭ͜ ˢ͡Έ͔͙͋ͪͭ ͊͘ ͫͦͼ͊͜͡Έͤͦ-͙ͨ͒ͨͪ͜Ί͙ͣͤͼΈ͔͟ 
ͫͯͫͨ͜ ͡Έ͍ͫͭͦ ό!ƭōŜǊǘŀ {ǘǳŘŜƴǘǎΩ Association for Social Entrepreneurship),  
˿͔ͭͯ͒ͤͭͫΈ͙͚͟ ͍͔͙ͤͫͭ͜ͼ͚͙͚ͤ͜ ͺͦͤ͒ όRational Capital Investment Fund),  
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˹͊ͼͦͤ͊͜͡Έͤ͊ ͺ͍ͤ͊ͤͫͦ͊͜ ͔ͫͭͯ͒ͤͭͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ όNational Finance Student 
Associationύ ώтϐΦ ˿͔͙ͭͯ͒ͤͭ ς ;͔͙ͤ͡ ͍͔͙ͤͫͭ͜ͼ͚͎ͤͦͦ͜ ͺͦͤ͒ͯ ͍͙ͦͤͯ͟ΌͭΈ ͪͦ͡Έ 
ͺ͍͙ͤ͊ͤͫͦ͜ͻ ͙͍͊ͤ͊ͭ͜͟͜͡Σ ͍ͤ͊͋ͯ͊ΌͭΈ ͍͙ͤ͊;͙͟ ͊ͤ͊ͯ͘͜͡ ͙ͪͤͯ͟ ͊ͨͭ͊ͯ͟͜͡Σ ͪ͊ͦͣ͘ ͘͜ 
ͨͪͦͺ͔͙ͫͦͪ͊ͣ  ͚͍͔͙ͤͫͭͦͪ͊ͣ͜ ͎ͤ͊ͣ͊͊ΌͭΈͫΎ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͍͔͙ͤͫͭ͜ͼ͚ͤ͜͜ ͔͙ͨͪͦͭ͟Σ 
͍ͦͫͦΌΌͭΈ ͔͙ͣͭͦ͒ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͺ͍ͤ͊ͤͫ͜͜Σ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ 
͍͔ͫͭͦͪͤͤ͜ ͯͫͨ͜΄͙ͤͻ ͔ͦͣͪ͟ͼ͚͙ͤ͜ͻΣ ͫͦͼ͊͜͡Έ͙ͤͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭΣ ͍ͭ͜͡ΌΌͭΈ ͍ ͙͗ͭͭΎ 
͔͙ͨͪͦͭ͟Σ ΅ͦ ͨͦͪ͊͟΅ͯΌͭΈ ͒ͦ͋ͪͦ͋ͯͭ  ͨ͜ ͪͦͼ͍ͭ͊ͤͤ͜Ύ ͣͫ͜ͼ͔͍ͦ͝ ͎͙ͪͦͣ͊͒Τ 

͍ͨͪ͊ͦ͊͘ͻ͙͙͚ͫͤ ͤ͊ͨͪΎͣ ς ͔͔ͨͪ͒ͯͫͣ͜ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΊΌ 
͊͟ ͤ͊͒ͫΈ͙͟ͻ Ό͙͍ͪͫͭ͜ ͤ͊ ͊͘ͻ͙ͫͭ͜ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͍ͨͪ͊͊ όCanadian Lawyers for 
International Human the University of Western Ontario) [5]Σ ΅ͦ Ί ͎ͪͦͣ͊͒ͫΈͦ͟Ό 
͔͔ͤͦͣͪ͟ͼ͚ͤͦ͜Ό ͎ͦͪ͊ͤ͊͘͜ͼ͜ΊΌΣ ΅ͦ ͍͔ͫͭͦͪͤ͊ ͊͘ͻ͙΅͙͊ͭ ͍ͨͪ͊͊ ͡Ό͔͚͒ ͨͦ ͍ͫΈͦͣͯ 
͍ͫͭͯ͜Σ ͤ͊͒͊Ό;͙ Ό͙͙ͪ͒;ͤ͜ ͎͙ͨͦͫͯ͡ ͭ͊ ͦͤͫͯ͟͡Έͭ͊ͼ͜͝Σ ͪͦ͘ΩΎͫͤΌΌ;͙ ͍͍ͨͪ͊ͦ͜ 
͔ͪͺ͙ͦͪͣΦ ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͙͍͊ͭͤͦ͟ ͊ͯ͘͡;͊Ί ͔͍ͫͭͯ͒ͤͭ͜ ͍͙͒ͦ͋ͯ͊ͭ͘ ͍͒ͦͫ͒͜ ͯ ͍ͫͨͪ͊͊ͻ ͘ 
͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͍ͨͪ͊͊ ͘͜ ͊͘ͻ͙ͫͭͯ ͍ͨͪ͊ ͡Ό͙͙͒ͤΦ ˨ͦ ͼΈ͎ͦͦ ͤ͊ͨͪΎͣͯ ͒͜Ύ͡Έͤͦͫͭ͜ 
ͣͦ͗ͤ͊ ͍͔͙͒ͤͫͭ͜ ͔ͫͭͯ͒ͤͭͫΈͯ͟ ͊ͫͦͼ͊͜ͼ͜Ό ͙ͪͣͤ͊͟͜͡Έ͎ͤͦͦ ͍ͨͪ͊͊ ό/ǊƛƳƛƴŀƭ [ŀǿ 
{ǘǳŘŜƴǘǎ !ǎǎƻŎƛŀǘƛƻƴύ ώрϐΣ ͔͔̅͒ͪ͊ͼ͜Ό ͙͙͒ͨͦͣ͊ͭ͡;͙ͤͻ ͔͍ͫͭͯ͒ͤͭ͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜ 
˯ͦͪ͟ όFederation of Diplomatic Students at York Universityύ ώуϐΣ ͭ͊ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ 
͍ͨͪ͊ͦ͊͘ͻ͙ͫͤ͜ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ 
͙͔ͨͪͤ͊͗ͤͦͫͭ͜͡Σ ͔ͫͭͯ͒ͤͭͫΈͯ͟ ͊ͫͦͼ͊͜ͼ͜Ό Ί͍͔͍ͪ͝ όWŜǿƛǎƘ [ŀǿ {ǘǳŘŜƴǘǎϥ 
!ǎǎƻŎƛŀǘƛƻƴύΣ ͣͯͫͯ͡Έͣ͊ͤ όaǳǎƭƛƳ [ŀǿ {ǘǳŘŜƴǘǎ !ǎǎƻŎƛŀǘƛƻƴύΣ ˿ͯͫͨ͜͡Έ͍ͫͭͦ ͤ͊ 
͊͘ͻ͙ͫͭ͜ ͪ͊ͤͫ͜Έ͙͟ͻ ͍ͨͪ͊ όIranian Human R͜ghts Society), ˢͫͦͼ͊͜ͼ͜Ύ ͨͦ ͊͘ ͻ͙ͫͭͯ 
͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͍͊ͫͤͦͫͭ͜͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ˭͊ͻ͎͒ͤͦͦ͜ ˻ͤͭ͊ͪͦ͜ (Western Intellectual 
tǊƻǇŜǊǘȅ !ǎǎƻŎƛŀǘƛƻƴύΣ ͍͙͍́ͦ͊ͪͫͭͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ˭͊ͻ͎͒ͤͦͦ͜ ˻ͤͭ͊ͪͦ͜ ͘͜ ͊͘ͻ͙ͫͭͯ 
͍ͨͪ͊ ͍͙ͭ͊ͪͤ ό²ŜǎǘŜǊƴΩs Animal Law Society) [5]; 

ͤ͊ͨͪΎͣ ͘͜ ͊͘ͻ͙ͫͭͯ ͍͙ͭ͊ͪͤ ͭ͊ ͦͻ͙ͦͪͦͤ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ς 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͼΈ͎ͦͦ ͤ͊ͨͪΎͣͯ ͣͦ͗ͤ͊ ͦͻ͔͙͍͙͊ͪ͊ͭͪͯ͊ͭ͘͟ ͤ͊ ͙ͨͪ͊͒͟͜͡ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ˭͊ͻ͎͒ͤͦͦ͜ ˻ͤͭ͊ͪͦ͜ ͍ͨͪͦͤ͜ͼ͜͝ ˿͊ͫ͊ͭ͟;͔͍͊ͤΣ ͔͒ ͺͯͤ͟ͼͦͤͯ͜Ί 
͔ͫͭͯ͒ͤͭͫΈ͊͟ ͍͔͔͙ͭͪͤ͊ͪͤ͊ ͊ͫ ͦͼ͊͜ͼ͜Ύ (Western Canadian Veterinary StudentsΩ 
Associationύ ώрϐΣ ΅ͦ ͍͟͡Ό;͊Ί ˸͔͙͒;͔ͤ ͍͙͍ͭͦ͊ͪͫͭͦ ͨͦ ͊͘ͻ͙ͫͭͯ ͙͙͒͟ͻ ͭ͊ 
͔͙ͦͭ͘͟;͙ͤͻ ͍͙ͭ͊ͪͤ ό¢ƘŜ ²ƛƭŘ ŀƴŘ 9ȄƻǘƛŎ !ƴƛƳŀƭ aŜŘƛŎƛƴŜ {ƻŎƛŜǘȅύΣ ͔͙ͫͭͯ͒ͤͭ-
͍͔͙ͦͦͤͭͪ͡ ͎ͦͭͪͦͦ͟ ͯ͜͟͡ΌͭΈ ͻ͍͙ͦͪͻ  ͜ ͔͙ͨͦͪ͊ͤͤͻ ͙͙͒͟ͻ ͍͙ͭ͊ͪͤΣ Ύ͙͟ͻ 
͙ͨͪͤͦͫΎͭΈ ͣͫ͜ͼ͔͍͜ ͙͔͗ͭ͜͡ ͨͫ͜͡Ύ ͔ͤ΅͎͊ͫͤͦͦ ͍͙ͨ͊͒ͯ͟Σ ͒͋͊ΌͭΈ ͊͘ ͍͙͙ͭ͊ͪͤ͊ͣ 
ͨ͒͜ ;͊ͫ ͝ͻ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ͭ ͊͒ͦ ͍͎ͨͦͤͦͦ ͍͙͒ͯ͗͊ͤͤΎΣ ΅ͦ͋ ͨͦͭͣ͜ ͍͔͙ͨͦͪͤͯͭ ͯ ͝ͻ 
͙ͨͪͪͦ͒ͤΊ ͔͔͍͙ͫͪ͒ͦ΅͔Φ ˿͔͙ͭͯ͒ͤͭ-͍͔͙ͦͦͤͭͪ͡ ͼ͙ͻ ͊ͫͦͼ͊͜ͼ͚͜ ͍ͨͪͦͦ͒ΎͭΈ 
ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͔͟͡ͼ͜͝Σ ͔͙͋ͫ͒͜Σ ͙͒ͫͯͫ͟͜͝ ͘ ͤ͜΄͙͙ͣ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͭ͊ ͎ͪͦͣ͊͒ͫΈͫͭ͟͜Ό 
ͨͪͦ ͍͙ͨͪ͊͡Έ͙͚ͤ ͎͒ͦ͡Ύ͒  ͨ͜ ͍͔ͦͦ͒͗ͤͤΎ ͘ ͍͙͙ͭ͊ͪͤ͊ͣ ώрϐΦ 

˹͊ ͙ͨͪ͊͒͟͜͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ˯ͦͪ͟ ͍ͨͪͦͤ͜ͼ͜͝ ˻ͤͭ͊ͪͦ͜Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͔͍ͨͤ͜ 
͔͎͊ͭͦͪ͟͜͝ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͍ͯ͋͟͜͡ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͊͘ ͔͔͙ͤͭͪͫ͊ͣ͜Σ ΅ͦ ͙ͨͪͣ͊ͤͤ͜ 
͋͜͡Έ΄ͦͫͭ͜ ͍͍ͯ͘͜ ˴͙͊ͤ͊͒Υ 

1) Cͨ ͙͍ͦͪͭͤͦ-͍ͪͦ͊͗͊͘͡Έͤ͜ ς ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͙͙ͪͤͦͣ͊ͤͭͤͣ͘͜͜ 
͊ͫͦͼ͊͜ͼ͜Ύ͙ͣ ͭ͊ ͙ͯ͋͊ͣ͟͡ ͊͘ ͔͔͙ͤͭͪͫ͊ͣ͜Υ ͯ͋͟͡ ͫͭͪ͜͡Έ͙͋ ͘ ͯ͊͟͡Σ ͯ͋͟͡ ͘͜ 
ͺ͔ͻ͍ͭͯ͊ͤͤΎΣ ͙ͣͯ͘;ͤ͊ ͔ͫͭͯ͒ͤͭͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜ΎΣ ͔ͭ͊ͭͪ͊͡Έͤ͊ ͭ͊ ͎͋͊͊ͭͦ ͤ͜Φ 
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2) s ͔͊͒ͣ͟͜;ͤͦ-ͨͪͦͺ͔͚ͫͤ͜͜ ς ͫΌ͙͒ ͙ͣ ͍͙͒ͤͦͫͣͦ͜ ͍͙͍ͭͦ͊ͪͫͭ͊ ͚ 
ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͘͜  ͍͙͍;͔ͤͤΎ ͙ͪͤ͘͜ͻ ͙͒ͫͼ͙ͨͤ͜͡  ͜ ͎͔͚͊ͯ͘͡ ͤ͊ͤ͘ΈΥ 
˨͙ͦͫ͒ͤ͜͡ͼΈ͊͟ ͎ͪͯͨ͊ ˢ͡Έ͔͙͋ͪͭ ͘ ͍͙͍;͔ͤͤΎͣ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͔ͨͪͦ͋ͣ͡ ͭ͊ 
͔͔͍ͤͭͪͫ͜͜ όAlberta Public Interest Research GroupύΣ ˴͊ͤ͊͒ͫΈ͔͟ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͘ 
͔͒ͦͫ͒͗ͤ͜͡Έ ͫͦͤΎ;ͤͦ͝ ͔͔͎ͤͪ͜͝ όSolar Energy Society of CanadaύΣ ˶͎͍͙ͤͫͭ͜͜;ͤ͊ 
͔ͫͭͯ͒ͤͭͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ όLinguistics Student Association at Yorkύ ώуϐΣ ˿͔͙ͭͯ͒ͤͭ 
͊͘ ͍ͤ͊;͊ͤͤΎ ͍ ˴͊ͤ͊͒͜ όStudents for Canadian StudiesύΣ ˴ͯ͋͡ ͍͊ͫͭͪͦͤͦͣ͜ 
(Astronomy ClubύΣ ͍͙͍́ͦ͊ͪͫͭͦ ͎͍͋ͦͦ͜͜͡ όBiology SocietyύΣ ˴͊ͤ͊͒ͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ 
͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͎͔͔͙͍ͪͤͪ͊ͭͤͦ͝ ͔͙ͣ͒ͼ͙͙ͤ όCanadian Association for Research 
in Regenerative MedicineύΣ ˢͫͦͼ͊͜ͼ͜Ύ ͎ͣͯͤͦͦ͜͜͡;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ όCanadian 
Immunology Research AssociationύΣ ˿͔ͭͯ͒ͤͭͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͨͦ ͍͙͍;͔ͤͤΌ 
͙ͤ͊ͯ͟ ͭ͊ ͔ͭͻ͎ͤͦͦ͜͡͝ όScience and Technology Studies Student Association) [8]. 

3) ˨ ͦ͋ͪͦ;͙ͤͤ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ς ˬ͙ͭͦ͡ ͒͡Ύ ͡Ό͍͒ͫͭ͊ όHabitat for 
Humanity), Charity Intelligence CanadaΣ ˹͎͚͊ͦ͒ͯͣͦ ͔͚͒ͭ͜ ˴͙͊ͤ͊͒ όCanadian 
Feed the Children), ˴͊ͤ͊͒ͫΈ͔͟ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͘ ͔͔͙ͨͪͫ͊͒͟ ͙ͭ͊ͤͤ͟ ͭ͊ ͎͍ͦͪ͊ͤ͜ 
(Canadian Transplant Society). 

̋ͦ͒ͦ ͍͙ͦͫͤͦͤͻ ͺͯͤ͟ͼ͚͜ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͝ͻ ͣͦ͗ͤ͊ ͍ͯͣͦͤͦ 
͙͙ͨͦ͒ͭ͜͡ ͤ͊Υ 

- ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤͯ ς ͔͙ͫͭͯ͒ͤͭ ͦ͋͜͡ΌΌͭΈ ͒ͦ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͯͪΎ͒ͯΣ 
͚͊ͣ͊͘Ό;͙ͫΈ ΄͙ͪͦͦ͟Ό ͫͺ͔ͪͦΌ ͙ͫͨͪͤ͜ͻ ͙ͨͭ͊ͤΈ ͙͙ͨͦͭ͜͟͡ ͙ͪ͊ͤ͟͝ ͍ ͼͦͣͯ͜͡Σ ͍͟͡Ό-
;͊Ό;͙ ͍͙ͨ͊ͭͯ͡ ͺ͍ͤ͊ͤͫͦͦ͜͝ ͎͙͒ͦͨͦͣͦ ͔ͫͭͯ͒ͤͭ͊ͣΣ ͊ͤ͊͒ͫ͟Έͯ͟ ͎ͨͪͦͪ͊ͣͯ ͔ͫͭͯ͒ͤͭ-
ͫΈ͙͟ͻ ͙ͨͦ͘͟Σ ͍͙ͨ͊ͭͯ͡ ͙͔͚ͫͭͨͤ͒͜Σ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͙ͪͦ͋ͦͭ ͭͦ΅ͦΤ 

- ͔ͦͤͦͣ͟͜;ͤͯ ς ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͫ͜͡Ύͦ͟ ͎͒ͦͨͦͣ͊͊ΌͭΈ 
͔ͫͭͯ͒ͤͭ͊ͣ ͊ͦ͘΅͙͙͊͒ͭΥ ͙ͦ͋ͪ͊ͭ ͘͜ ͤ͊͘;͙͙ͤͣ ͙͙ͤ͗͊ͣ͘͟ ͙͍͙͍ͨͪ͊͋͜͡ ͎͙ͨͪͦͪ͊ͣ 
ͭ͊ ͼ͍͊͜͟͜ ͣͫ͜ͼΎ ͍͒ͨͦ͜;͙ͤͯ͟Σ ͚͙ͤ͊ͭ͘ ͔͔͙ͪͨͭͭͦͪ͊ ͊͘ ͨͦͣͪͤͯ͜ ͦͨ͊ͭͯ͡Φ ˨͙ͦͫͭΈ 
ͨͦͨͯ͡ΎͪͤͦΌ Ί ͎ͨͦͫͯ͊͡ ζRide shareηΣ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͔ͣͤ͘΄͙͙ͭ ͒ͦͪͦ͗ͤ͜ 
͍͙͙ͭͪ͊ͭΣ ͔͎͊͒͊͒͘͘͜͡Έ ͍͙͍͒ͦͣͦ΄͙ͫΈ ͨͪͦ ;͊ͫ ͜ ͣͫ͜ͼ͔ ͍͍͔͒ͨͪ͊ͤͤ͜͡ΎΦ ˭ͤ͊;͙ͤͣ 
͙ͨͦͨͭͦͣ ͙ͦͪͫͭͯ͟ΊͭΈͫΎ ͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͚ͫ͊ͭ ζ˴͙͎͙ͤͦͦ͋ͣͤͤ͜͟ηΣ ΅ͦ ͎͒ͦͨͦͣ͊͊Ί 
͔ͫͭͯ͒ͤͭ͊ͣ ͔͋ͦ͘͟΄͍ͭͦͤͦ ͦ͋ͣͤ͜Ό͍͙͊ͭͫΎ ͨͦͭͪ͋ͤͦ͜Ό ͔ͭͪ͊ͭͯͪͦ͜͡Ό [7]. 

- ͫͦͼ͊͊͘͜͜͡ͼ͚ͤͯ͜ ς ͤ͊͒͊ͤͤΎ ͎͙͒ͦͨͦͣͦ  ͍ͨͦ΄ͯͯ͟ ͎͒ͦͫͭͯͨͤͦͦ ͙͗ͭ͊͡Σ 
ͤ͜ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͨͪͦ ͼ͍͊͜͟͜ ͨͦ͒͜͝ ͭ͊ ͯ͟͡Έͭͯͪͤͦ-͍ͣ͊ͫͦ͜ ͊͘ͻ͙ͦ͒Σ ͍ ͭͦͣͯ 
;͙ͫ͜͡ ͒͡Ύ ͍͙ͪ͜΄͔ͤͤΎ ͎ͤ͊͊͡Έ͙ͤͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͔ͨͪͦ͋ͣ͡ ό͔͋ͪͦ͋ͭͭ͘͜ΎΣ ͪͦͫͭ͊ͤͤ͘Ύ 
ͼͤ͜ ͤ͊ ͤ͊͒͊ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡Σ ͎͊͊͘͡Έ͔ͤ ͙͔ͤ͗ͤͤ͘Ύ ͍ͪͤ͜Ό ͙͗ͭͭΎΣ ͔ͣͤ͘΄͔ͤͤΎ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͔͍͒ͪ͗͊ͤͦ͝ ͎͙ͨͪͦͪ͊ͣ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͙ͨͦ͘͟ύΤ 

- ͔ͨ͊ͪͭͤͪͫΈͯ͟ ς ͙ͨ͒ͭͪͣ͊͜͟Σ ͫͦ͒͊ͪͤͫͭ͜͜͡ΈΣ ͎͍ͯͪͭͦ͊ͤͫͭ͘͜ΈΣ ͍͊͘Ίͣͦ͒͜Ύ ͯ 
͍͙ͪ͜΄͔ͤͤ͜ ͍͙͍͙͊͗͡ͻ ͙ͨͭ͊ͤΈ ͔͍ͫͭͯ͒ͤͭ͜Σ ΅ͦ ͍ͤ͊;͊ΌͭΈͫΎ ͯ ͍ͯ͊͘ͻ ͭ͊ ͔ͦ͒͗͊͟͡ͻ 
͙ͪͤ͘͜ͻ ͣͫͭ͜ ͜ ͍ͨͪͦͤ͜ͼ͚͜;  

- ͔͔͔ͪͨͪͤͭ͊͘ͼ͚ͤͯ͜ ς ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͔͔͍ͤͭͪͫ͜͜ ͔͍ͫͭͯ͒ͤͭͫͭ͊ ͤ͊ 
ͣͫ͜ͼ͔͍ͦͣͯΣ ͺ͔͔͒ͪ͊͡ΈͤͦͣͯΣ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͭ͊ ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ ͍ͪͤ͜Ύͻ; 

- ͙͍ͦͣͯͤ͊ͭͤͯ͟͜͟ ς ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͙ͪͤ͘͜ͻ ͍ͨͪͦͤ͜ͼ͚͜ ͜ ͍͍ͯ͘͜ 
͊͒͘͡Ύ ͊ͤ͊ͯ͘͜͡Σ ͎͍͔ͦ͋ͦͦͪͤͤΎ ͭ͊ ͫͨ͜͡Έ͎ͤͦͦ ͍͙ͪ͜΄͔ͤͤΎ ͔ͨͪͦ͋ͣ͡Σ ΅ͦ 
ͫͭͦͫͯΌͭΈͫΎ ͙ͪͤ͘͜ͻ ͔͍͊ͫͨͭ͟͜ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͙͗ͭͭΎΤ 
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- ͔͊͊͒ͣ͟͜;ͤͯ ς ͍͔ͫͭͦͪͤͤΎ ͎ͪͯͨ ͊͘ ͔͔͙ͤͭͪͫ͊ͣ͜Σ ͍ͯ͋͟͜͡Σ ΅ͦ ͚͊ͣ͊͘ΌͭΈͫΎ 
͎͙͔͙ͨͦ͋ͤͣ͡͡ ͍͙͍;͔ͤͤΎͣ ͙ͪͤ͘͜ͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͪͦͪͦ͋͊͘͟ ͫͨ͜͡Έ͙ͤͻ ͍͙ͤ͊ͯͦ͟ͻ 
͔͍ͨͪͦͭ͟͜Σ ͦ͋ͣͤ͜ ͍ͤ͊ͯͦͦ͟Ό ͔ͭͪ͊ͭͯͪͦ͜͡Ό ͭͦ΅ͦ; 

- ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͯ͜ ς ͍͔͔ͨͪͦ͒ͤͤΎ ͋ͪ͊ͤ͘͜Έ ς ͎͍͔ͦ͋ͦͦͪͤΈΣ ͔͒ͣͦͤͫͭͪ͊ͼ͚͜Σ 
͙͎͍ͣͭͤ͜͜Τ 

- ͍͔ͦͦͤͭͪͫ͡Έͯ͟ ς ͨͦ͡Ύ͎͊Ί ͯ ͙͋ͪ͊ͤͤ͘͜ ͦ͟΄͍ͭ͜ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͘ 
͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ ͍͍ͤ͊͒͜͜͜͡Σ ͔͔͙ͤ͒ͦͤ͘͡ͻ ͭ͊ ͤ͜ΦΤ 

- ͍ͪͦ͊͗͊͘͡Έͤͯ ς ͎͒ͦͨͦͣ͊͊Ί ͔ͫͭͯ͒ͤͭ͊ͣ ͙͙ͦͭͪͣ͊ͭ ͙ͣ͊ͫͣ͊͟͡Έ͔ͤ 
͍͔͊͒ͦͦͤͤ͘͡Ύ ͍͒͜ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͙͗ͭͭΎΣ ͍ͫͭ͊΄͙ ;͔ͤͦͣ͡ ͎ͦ͒ͤͦͦ ͘ ͙͍͙ͫͨͦͪͭͤ͜ͻ 
͍ͯ͋͟͜͡ ;͙ ͍ͯ͋͟͜͡ ͊͘ ͔͔͙ͤͭͪͫ͊ͣ͜Φ 

- ͍ͨͪ͊ͦ͊͘ͻ͙ͫͤͯ ς ͨ ͦ͡Ύ͎͊Ί  ͍͘ ͊ͻ͙ͫͭ͜ ͍ͨͪ͊ ͜ ͍ͫͦ͋ͦ͒ ͔ͤ ͙͡΄͔ ͔͍ͫͭͯ͒ͤͭ͜Σ ͊ 
͚ ͎ͪͦͣ͊͒Ύͤ ͤ͜΄͙ͻ ͪ͊ͤ͟͝ ͍ͫͭͯ͜Τ ͍͙ͫͭͯͨ͊Ί ͤ͊ ͊͘ͻ͙ͫͭ ͍͙ͭ͊ͪͤ  ͜ ͙͙ͨͪͪͦ͒ͤͻ 
͔͍ͪͫͯͪͫ͜ ͘͜ ͔ͣͭͦΌ ͙͔ͯͤͤͤͤ͟Ύ ͔͎ͦͦ͟͜͡;ͤͦ͝ ͊ͭ͊ͫͭͪͦ͟ͺ͙. 

ˤ͙ͦͤ͊ͤͤ͟Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͍ ˴͊ͤ͊͒͜ 
ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤͦ͝ ͺͯͤ͟ͼ͜͝ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͤ͊ ͍ͫ ͜ͻ ͍ͪͤ͜Ύͻ ͍ͫͦΊ͝ ͒͜Ύ͡Έͤͦͫͭ͜Υ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦͣͯ͟Σ ͍ͨͪͦͤ͜ͼ͚ͤͦͣͯ͜Σ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͭ͊ ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜Φ ˨͡Ύ 
͎ͭͦͦ ΅ͦ͋ ͊͟ͼ͔͍͙ͤͭͯ͊ͭ ͤ͊ ͫͦ͋͜ ͋͜͡Έ΄ͯ ͍͎ͯ͊ͯ ͔ͤ ͙͡΄͔ ͎ͪͦͣ͊͒ͫΈͦͫͭ͟͜Σ ͎͍ͦͪ͊ͤ͜ 
ͣͫ͜ͼ͔͍͎ͦͦ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΣ ͊ ͚ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͯͪΎ͒ͯ ;͔͙ͤ͡ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͦ͋ΩΊ͙͒ͤ͊͡ ͍ͫͦ͝ ͙ͯͫ͘͡͡Ύ ͊͒͘͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͫͨ͜͡Έͤͦ͝ 
͔͙ͣͭ ς ͔ͣͤ͘΄͔ͤͤΎ ͙ͨ͊ͭ͡ ͊͘ ͍ͤ͊;͊ͤͤΎ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˴͙͊ͤ͊͒Φ 
̇Έͦͣͯ ͔͔͍ͨͪ͒ͯ͊͊͡ ͍͔͒ͦͣͦͤͫͭ͜͡Έ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ 
͙ͪͤ͘͜ͻ ͍ͨͪͦͤ͜ͼ͚͜ ͒͜Ύ͙ͭ ͎͔͊ͦ͒͗ͤͦ͘͡Σ ͙ͨͪ ͼΈͦͣͯ ͦ͗ͤ͊͟ ͘ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͙͊͘͡΄͊͊͡ 
͊͘ ͫͦ͋ͦΌ ͍ͨͪ͊ͦ ͎ͦͦͫͯ͡ ͯ ͍͙ͪ͜΄͔ͤͤ͜ ͫͨ͜͡Έ͙ͤͻ ͙ͨͭ͊ͤΈ ͘ ͯͪΎ͍͒ͦͼΎ͙ͣΦ ̒͟ 
ͤ͊ͫ͒ͦ͜͟͡Σ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͙͙ͨ͒ͭͪͣ͊͜͡ ͍ͨͪͦͤ͜ͼ͚ͤ͜͜ ͫͭͯ-
͔͒ͤͭͫΈ͟͜ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͤ͊ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦͣͯ͟ ͍ͪͤ͜͜Σ ͍͙ͪ͊͗͊Ό;͙ ͼ͔ 
ͯ ͫͨ͜͡Έ͙ͤͻ ;͙͔͙ͫͤͤ͡ͻ ͙͎ͣͭͤ͊͜ͻΣ ͍͊͡΄͍ͭͦͯΌ;͙ ͙ͣͪͤ͜ ͙͋ͦͪ͘ ͜ ͔͒ͣͦͤͫͭͪ͊ͼ͜͝Φ 
͍͙̒ͫͪ͊ͣ͟ ͙ͨͪ͊͒ͦͣ͟͡ ͝ͻ ͍͊͘Ίͣͦ͒͜͝ ͍ͫͭ͊ ͚ͤ͊͋͜͡Έ΄ ͙͍͙͚ͭͪ͊͡ ͭ͊ ͚ͤ͊;͙͔ͫ͡Έͤ͜΄͙͚ 
͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͔ͨͪͦͭͫͭ ͊͘ ͍ͫΌ ͫͭͦͪ͜͜Ό ˴͙͊ͤ͊͒ ͨ͒͜ ͍ͤ͊ͦ͘Ό ζ˴͔͍ͤͦ͊͡ ͍͔ͫͤ͊ηΦ ˯ͦ-
͎ͦ ͙͍ͦͫͦ͋ͫͭ͜͡Έ ͨͦ͡Ύ͎͊͊͡  ͍ͭͦͣͯΣ ΅ͦ ͍ͤ͜ ͍ͯͣ͘͜ ͦ͋ΩΊ͙͒ͤ͊ͭ ͔ͤ ͙͡΄͔ ͔͍ͫͭͯ͒ͤͭ͜ ͪ͘͜-
͙ͤͻ ͍͍ͯ͘͜Σ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͍ͨͪͦͤ͜ͼ͚͜Σ ͊ ͚ ͣͫ͜ͼ͔͍͙ͻ ͙͔͍͗ͭ͜͡Σ ΅ͦ ͍͙͚΄͙͡ ͤ͊ ͍͙ͯ͡ͼ͜ 
ͣͫͭ͊͜ ͍͙͙͙ͪ͊ͭ͘ ͯͪΎ͒ͯ ͍ͫͦΊ ͔ͤͫͻ͍͔͊ͤͤ͡Ύ ͔ͪͺͦͪͣ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ [4]. 

̒͟ ͜ ͋͜͡Έ΄ͫͭ͜Έ ͯͪΎ͍͒͜ ͍ͫͭͯ͜Σ ͔͋ͪ͊͜͡͡Έ͙͚ͤ ͯͪΎ͒ ˴͍͔͔͋ͯ͟ ͨͦ;͍͊ 
͍͍͍͙ͨͪͦ͊͒͗ͯ͊ͭ ͗ͦͪͫͭ͟͜ ͔͔ͦ͋ͣ͗ͤͤΎ ͯ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͙΅ͦ͝ ͍͙ͫͭ͜ ͘ нллф ͪͦͯ͟Φ 
 ̂͋ Ό͔͒͗ͭ͜ ͤ͊ нлмлςнлммͪ͜͟ ͋ͯͦ͡ ͔͔͊͊͒ͤ͘͟͡ ͋͘͜͡Έ΄͔ͤͤΎ ͙ͨ͊ͭ͡ ͊͘ ͍ͤ͊;͊ͤͤΎ ͯ 
͍ͯ͊͘ͻ ͘ ннлл$ ͒ͦ оулл$Φ ̂ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͼ͔ ͔͙ͫͭͯ͒ͤͭ ͨͦ;͙͊͡ ;͙͙͙ͤ͡ ͦͨͪ͜Σ 
ͦ͋ΩΊ͍͒ͤ͊΄͙ ͍ͫͦ͝ ͙ͯͫ͘͡͡ΎΦ ˹͙͊ͨͪ͊͒͟͡Σ ͊ͫͦͼ͊͜ͼ͜Ύ ͊͘ ͔ͫͭͯ͒ͤͭͫΈͯ͟ ͫͦ͒͊ͪͤͫͭ͜͜͡Έ 
͙͙ͫͤ͒͊ͣͯ͘͟͜͡ όthe ASSEύ ͪ͊ͦͣ͘ ͘ ˻͋ΩΊ͒ͤ͊ͤͤΎͣ ͗ͤͦ͜͟ ˴͍͔͔͋ͯ͟ όthe Quebec 
WomenΩs FederationύΣ ͎ͪͦͣ͊͒ͫΈ͙ͣ͟ ͊͡ΈΎͤͫͦͣ όthe Social Alliance), 
͔͒͟͜͡Έͦͣ͊͟ ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͭ͊ ͍͙͙ͭͪͯ͒ͦͣ ͙ͪ͊͒͊ͣΣ ΅ͦ ͍͙͙ͯͭͦͪ͡ ˴ͦ͊͜͡ͼ͜Ό 
͙ͨͪͦͭ ͪͦͫͭ͊ͤͤ͘Ύ ͼͤ͜ όthe Coalition Against Fee Increases). ̂ нлмм ͪͦͼ͜ ;͔͙ͤ͡ 
͊ͫͦͼ͊͜ͼ͜͝ όthe ASSEύ ͍͙͙ͨͪͦͦ͒͡ ͎͋͊͊ͭͦ ;͊ͫͯ ͍ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͔ͣͫͭ͜;͊͟ͻΣ 
ͤ͜ͺͦͪͣͯΌ;͙ ͔͍ͫͭͯ͒ͤͭ͜ ͨͪͦ ͫͨͪͤ͜͜ ͙ͨͭ͊ͤͤΎΣ Ύ͟͜ ͔͍͙ͨͦͭͪ͋ͯ͊͡ ͎ͤ͊͊͡Έ͎ͤͦͦ 
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͍͙ͪ͜΄͔ͤͤΎΤ ͙͙ͦ͋ͪ͊͡ ͡Ό͔͚͒Σ Ύ͟͜ ͎͙ͣͦ͡ ͍͙͙ͯͭͦͪͭ ͔ͫͭͯ͒ͤͭͫΈ͔͟ 
͍ͫ͊ͣͦͯͨͪ͊ͤͤ͜͡ΎΤ ͊ͦ͘ͻͦ;͍͙ͯ͊͡ ͤ͜΄͜ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͙ͨͪ͒ͯͣ͊ͭ ͪ͊ͦͣ͘ 
͙ͨͦͭ͜͡;͙͚ͤ ͨ͊ͤ͡ ͚͒͜Φ ˽ͦͭͣ͜ ͊ͫͦͼ͊͜ͼ͜Ύ όthe ASSEύ ͍͙ͯͭͦͪ͊͡ CLASSEΣ ΅͔ ͋͜͡Έ΄ͯ 
ͦ͊͟͜͡ͼ͜ΌΣ ͒ͦ Ύͦ͟͝ ͍͚ͯ͜΄͙͡ ͍ͫ ͜ ͔ͪ΄ͭ͊ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ΅  ͦ
͙͍͙ͨ͒ͭͪͣͯ͊͜͡ ͚ͫͭͪ͊͟  ͍ͫ͊ͫͯ͊ͤͤ͜͟Ύ ͙ͨ͊ͭ͡ ͊͘ ͍ͤ͊;͊ͤͤΎΦ ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ CLASSE 
͍͙͒͊͊͡ ͍͚ͫ͜ ͣ͊ͤ͜ͺ͔ͫͭ ͙ͨͪͦͭ ͪͦͫͭ͊ͤͤ͘Ύ ͙ͦͨ͊ͭ͡ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡Σ ͍͙͙ͫͭͯͨ͊͡ ͊͘ 
ͦ͋ΩΊ͒ͤ͊ͤͤΎΣ ͫͦͼ͊͜͡Έͤͯ ͍ͪͤͫͭ͜͜Έ ͜ ͍͔͙͍ͫͨͪ͊͒ͫͭ͜͡Έ [4]. 

˽ͫ͜͡Ύ ͯͫͨ͜΄͎ͤͦ ͍͔ͦ͊ͪ͘΄͔ͤͤΎ ͔͎ͦ͒ͤͦ͒ͤͤͦͦ ͙͎ͣͭͤͯ͜  ͍͙ͫͭͦͨ͊͒͜͡ нлмм 
ͪͦͯ͟Σ CLASSE ͨͦ;͊͊͡ ͙͙ͫ͊ͭ͟͟͡ ͎͊͊͘͡Έ͙͚ͤ ͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͚ͫͭͪ͊͟Φ ̒͟ ͤ͊ͫ͒ͦ͜͟͡Σ 
͙͎͙ͣͭͤ͜ ͪͦͨͦ͘;͙͊ͫ͡Έ ͯ ͡Όͭͦͣͯ нлмн ͪͦͯ͟ ͭ ͊ ͙͍͙ͭͪ͊͡ ͒ͦ нн ͔͔͋ͪͤ͘ΎΣ 
ͦͻ͙͍ͦͨ΄͙ ͋͜͡Έ΄ Ύ͟ оллΣллл ͔͍ͫͭͯ͒ͤͭ͜ ό75 % ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͔͔ͤ͊ͫͤͤ͡ΎύΦ ͎́ͦͦ 
͗ ͒ͤΎ ͙͋͘͡Έͦ͟ мрлΣлллς20лΣллл ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͣͫ͜Έ͙͟ͻ ͙͔͍͗ͭ͜͡ ͍͙͚΄͙͡ ͤ͊ 
͍͙ͯ͡ͼ͜ ˸͔ͦͤͪ͊͡ΌΣ ΅ͦ͋ ͙͙͊ͫͯ͒ͭ͘ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͊ͪͭͦͫͭ͜ ͍ͤ͊;͊ͤͤΎΦ ˽͔ͪͦͭΣ 
͔ͫͭͯ͒ͤͭͫΈ͟͜ ͋ͪ͊ͤͤ͘͜Ύ ͍ ˴͍͔͔͋ͯ͟ ͤ͊͘;ͤͦ ͍͊ͪ͜Ό͍͙͊ͫ͡ΎΦ  ̂ ͚ͭͦ ;͊ͫ Ύ͟ у 
ͺ͊ͯ͟͡Έ͔͍ͭͭ͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ˸͊͟˥͜͡ ͜ ΄ͫͭ͜Έ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ˴ͦͤͦͪ͒͟͜Ύ 
͙͙ͨ͒ͭͪͣ͊͜͡ ͙͎ͣͭͤ͜Σ ͋͜͡Έ΄ͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ͎͍͙͊ͤͦͣͦͤ͡ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ 
͙͊͘͡΄͙͙ͫ͡Ύ ͯ ͍ͫͦ͝ͻ ͙͊ͯ͒ͭͦͪ͜ΎͻΦ ˣ͜͡Έ΄͔ ͎ͭͦͦΣ ͙͒ͦͨͦ͟ ͙͎͙ͣͭͤ͜ ͍͍͙͒͋ͯ͊ͫ͜͡Έ ͯ 
͔͔͍͚ͨͪ͊͗ͤ͜ ͋͜͡Έ΄ͦͫͭ͜ ͣͫͭ͜Σ ͋͜͡Έ΄͔ ͍͙͙ͨͦͦͤ͡ ;͔͍ͤ͜͡ CEGEPs όͦ͋ΩΊ͒ͤ͊ͤͤΎ 
͔͍ͦ͒͗͟͜͡ ͎͊͊͘͡Έ͎ͤͦͦ ͭ͊ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͫͨͪΎ͍ͣͯ͊ͤͤΎύ ͔ͤ ͍͘Ύ͙͡  ͍ ͤΈͦͣͯ 
ͯ;͊ͫͭ͜Φ ˣ͜͡Έ΄ͫͭ͜Έ ͙͍͍͊ͭͫͭ͟͜͜ ͋ͯ͊͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͔͍ͫͭͯ͒ͤͭͫͭͦͣ ˸͔ͦͤͪ͊͡Ό. 

˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͼ͔Σ ͔͙ͨͭ͜͟Σ ͙͎͙ͣͭͤ͜Σ ͔͙ͨͪͦͭͫͭ  ͚ͤ͜;ͤ͜ ͔͒ͣͦͤͫͭͪ͊ͼ͜͝ 
͙͍͙ͭͪ͊͡ с ͣͫ͜Ύͼ͍͜Φ ˿͙ͭͯ͊ͼ͜Ύ ͎ͨͦͪ͜΄͙͊ͫ͡Έ ͯ ͍ͭͤ͟͜͜Σ ͤ͊ ͎͔ͦͤͪͫ͟͜ ͔͋ͪ͊͜͡͡Έͤͦ͝ 
ͨ͊ͪͭ͜͝ ˴͍͔͔͋ͯ͟ ͯ ˤ͍ͭͦͪ͊͜͟͜͜͡ΈΣ ΅ͦ ͍͋ͯ ͦͭͦ;͔͙͚ͤ ͙͎ͣͭͤ͊ͪ͜Ύ͙ͣ  ͚͔͙ͨͦͫͣͤ͊ͣ͜͡Φ 
ˣ͎͊͊ͭͦ ͡Ό͔͚͒ ͙͙ͦͭͪͣ͊͡ ͯ΄͔ͦ͒͗ͤͤ͟ΎΦ 

му ͍ͭͪ͊ͤΎ нлмн ͪͦͯ͟ ͯͪΎ͒ ͙͚ͨͪͤΎ͍ ͔͊ͦͤͦͨͪͦͭ͘͟͟ туΣ ΅ͦ ͊͋ͦͪͦͤ͘Ύ͍ 
͔ͫͭͯ͒ͤͭ͊ͣ ͍͙͋ͦͯ͊ͭ͟͡ ͍ͻ͒͜ ͒ͦ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͜ ͔͍ͦ͒͗͟͜͡Φ ͙́ͣ, ͻͭͦ ͎ͨͪͦͤͦͪͯ͜Ί 
ͼ͔͚ ͍͊ͦͤͦ͒͊͘͟;͙͚ ͊ͭ͟Σ ͎͍͙ͨͦͪͦ͗ͯ͊͡ ͫͨ͊ͭͦ͡Ό ΄ͭͪ͊ͺͯΦ ˤ͙͍͊͗ͦ͡ ͊ͤ͊͘͘;͙͙ͭΣ 
΅ͦ ͼ͔͚ ͊ͦͤ͘͟ ͔͍͍ͦ͋ͣ͗ͯ͊ ͙͎͙ͣͭͤ͜Σ ͊͋ͦͪͦͤ͘ΎΌ;͙ ͋ͪ͊ͤͤ͘͜Ύ ͋͜͡Έ΄͔ рл-͙ͭ ͦͫ͋͜Σ 
͊ ͭ͊ͦ͗͟ ͚͙ͫͭͪ͊͟ ͙͍ͭͪ͊ͫͭ͜͡Ό ͋͜͡Έ΄͔ у ͎ ͙ͦ͒ͤΦ  

˿ͨ͊͜͟͡ ͊͘ ͍ͨͪ͊͊ ͭ͊ ͍͙ͫͦ͋ͦ͒ όthe League for Rights and Freedoms), 
ˢͫͦͼ͊͜ͼ͜Ύ ͎͔͙͍͙ͨͪͦͪͫͤͻ Ό͙͍ͪͫͭ͜ όthe Association of Progressive Lawyersύ ͜ 
ˢͫͦͼ͊͜ͼ͜Ύ ͊͘ ͔ͫͭͯ͒ͤͭͫΈͯ͟ ͫͦ͒͊ͪͤͫͭ͜͜͡Έ ͙͙ͫͤ͒͊ͣͯ͘͟͜͡ όˢ˿˿ύ ͊ͤ͊͘͘;͙͙͡Σ ΅ͦ 
ͨͦ͜͡ͼ͜Ύ ͚͙͒ͫͤ͊͘͜͡ ом ͍͙ͣ͊ͫͦͻ ͔͊ͪ΄͍ͭ͜ ό͙͍͊ͭͪͣ͊͘΄͙ ͙͋͘͡Έͦ͟ нΣфмо ͡Ό͔͚͒ύΣ 
͔ͪͯ͟Ό;͙ͫΈ Ύ͟ ͙ͪͣͤ͊͟͜͡Έ͙ͤͣ ͔ͦ͒ͫͦͣ͟͟Σ ͭ͊͟ ͜ ͍͊ͦͤͦ͒͊͘͟;͙ͣ ͊ͭͦͣ͟ туΣ ͊ 
ͭ͊ͦ͗͟ ͣͫ͜Έ͙͙ͣ͟ ͔ͨͦͦ͗ͤͤ͡Ύ͙ͣ  ͚ ͙͍͙͙ͤͦͪͣ͊ͭͤͣ ͙͊ͭ͊ͣ͟ ώнϐΦ ͔̇ ͙͡΄͔ 
͙ͫͨͪΎͦ͡ ͎͔͊ͦͫͭͪͤͤ͘Ό ͙ͫͭͯ͊ͼ͜͝Φ ̂ͪΎ͒Σ ΅ͦ ͍͋ͯ ͙ͨͪ ͍͊͒͜͡ ͍͔͗ ф ͍ͪͦ͟͜ 
͍͙͍ͦ͋ͤͯ͊;͍͍ͯ͊ͫΎ ͍ ͦͪͯͨ͟ͼ͜͝ ͭ͊ ͍͙͍ͦ͗͊ͤͤ͘͜͡ ͍͊͒ͦ͡Ό. 

˴͎ͤͦͣ͊ͭͦͪ͊͜ͺ͙ ͎͙ͤ͊ͣ͊͊ͫ͡Ύ ͍͙͍͙͙ͫͭͭ͜͡ ͙ͨͪͦͭͫͭͦΎͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͘͜ 
͍͊͒ͦ͡Ό ͤ͊ ˴͊ͤͫΈͦͣͯ͟ ͤͦ͟͜ͺ͔͙͍ͫͭ͊͜͡Φ ˤ͙͊͒͊͟͡;͜Σ ͔ͣ΄͊ͤ͟ͼ͜ ͣͫͭ͜Σ ͭͤ͜͜͡ ͡Ό͙͒Σ 
ͺ͔͙ͣͤͫͭ͜͜͟Σ ͋͊ͭΈ͙͟Σ ͔͔̅͒ͪ͊ͼ͜Ύ ͊ͤ͊͒ͫ͟Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ όthe Canadian 
Federation of StudentsύΣ ˿ͦΌ͘ ͔͍͙͒ͪ͗͊ͤͻ ͍ͫͯ͗͋ͦ͡ͼ͍͜ όthe Canadian Union of 
Public Employeesύ ͙ͫͭ͊͡ ͤ͊ ͊͘ͻ͙ͫͭ ͔͍ͫͭͯ͒ͤͭ͜Φ 
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˿͔͍ͭͯ͒ͤͭͫͭͦ ΄͙ͪͦͦ͟ ͍͙͙͍͍ͦͪͫͭͦͯ͊ͦ͟͡ ͙͊ͫͦ͋͘ ͍ͣ͊ͫͦͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ 
΅ͦ͋ ͙͒ͦ͋ͯͭ͘ ͙ͨ͒ͭͪͣͯ͜͟Τ ͍͙͍͙ͦͤͯ͊͟͡ ͺ͔͡΄-ͣͦ͋ ͤ͊ ͙ͯͨͤ͊͘͟ͻ ͔ͣͭͪͦΤ 
͙͍͙ͨͦͪ͊͟͡ ͔͔͍͒ͪ͊ ;͔͍͙ͪͦͤͣ ͫͭΎ͎ͦͣ ͭ͊ ͤ͜Φ 

˽ͪͦ͒Ό͔ͫͪ ˸͚͊͟͡ ˸ͯͪ ͙͍͊͊͘͟͟͡ ͒ͦ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ 
͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͪͯͻͯ ͍ ˴͊ͤ͊͒͜Φ ˹͊ ͍͚ͫͦ͝ ͫͭͦͪͤ͜ͼ͜ ͯ ͍͔ͭͭͪ͜͜ ͍ͤ͜ ͙͍ͤ͊ͨͫ͊Υ 
ζ˴͊ͤ͊ ͒ͼ͜ ͍͙ͨͦͫͭ͊͡ ͙ͨͪͦͭ ͍͎ͤͦͦͦ ͊ͦͤͯ͘͟Σ ΅ͦ ͔ͦ͋ͣ͗ͯΊ ͔͙͒ͣͦͪ͊ͭ͟;ͤ͜ 
͍ͨͪ͊͊ ͡Ό͙͙͒ͤΦ ˢ͔͙ͣͪ͊ͤͫ͟Έ͊͟ ͔ͨͪͫ͊ ͨͪͦ ͼ͔ ͍ͣͦ;͙ͭΈηΦ нн ͍ͭͪ͊ͤΎ ͙͔͗ͭ͜͡ 
˻ͫͭͤͯ͜Σ ˣͦͫͭͦͤͯΣ ˨͔͍͔ͤͪͯΣ ˤ͊΄͙͎ͤͭͦͤͯ ͍͙͚΄͙͡ ͤ͊ ͍͙ͯ͡ͼ͜ ͣͫͭ͊͜ ΅ͦ͋ 
͙͙ͨ͒ͭͪͣ͊ͭ͜ ͙͎͍ͣͭͤ͊ͪ͜͜ ˴͍͔͔͋ͯ͟Φ 

̂ͪΎ͒ ͔ͤ ͋͊͗͊Ό;͙ ͍͙͒ͫͭͯͨ͊ͭ͜ ͍͒͜ ͍͎ͫͦͦ ͪ͜΄͔ͤͤΎ ͍͙ͨ͒͜΅͙͙ͭ ͦͨ͊ͭͯ͡ 
͍ͤ͊;͊ͤͤΎΣ ͫͨͦ;͊ͭͯ͟ ͍͋ͦͪͦͫΎ ͘͜ ͔ͫͭͯ͒ͤͭͫΈ͙ͣ͟ ͔ͨͪͦͭͫͭͦͣΣ ͘͜ ͍͙͙ͫͯ͒ͦͣ 
ͫͯ͡ͻ͊ͤͤΎ͙ͣ ͘͜ ͍͙͍ͤͯ͊͘;͔ͤͤΎ  ͍ͦͪͯͨ͟ͼ͜͝Φ ́͊ ͔ͪ͘΄ͭͦΌΣ м ͔ͫͪͨͤΎ ͯͪΎ͒ ͨ͜΄͍ͦ ͯ 
͍͍͒ͫͭ͊ͯ͜͟Σ ͎͙͍ͦͦͦͫ͡΄͙ ͨͪͦ ͍͙͙͋ͦͪΣ ͍ͫͨͦ͒͊͜Ό;͙ͫΈ ͙͙ͦͭͪͣ͊ͭ ͍ͤͦͯ͘ ͍ͫͦ͝ 
͍͍͔ͨͦͤͦ͊͗ͤͤΎΦ ˿͔ͯ͒ͤͭͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ˴͍͔͔͋ͯ͟ ͍ͫ͜͡Ύͦ͟ ͊ͦ͘ͻͦ;͍͙ͯ͊͡ ͡Ό͔͚͒ 
͍͘Ύ͙ͭ ͯ;͊ͫͭΈ ͯ ͍͙͋ͦͪ͊ͻΦ ̒͟ ͤ͊ͫ͒ͦ͜͟͡Σ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍͙͍͋ͦͪ͜ п ͍͔͔ͪͫͤΎ 
͙ͨͦ͊͊͘͟͡Σ ΅ͦ ͪ͊ͤ͜΄͔ ͍ͨͪ͊͡Ύ;͊ ͨ͊ͪͭ͜Ύ όthe Parti QuŞbŞcoisύ ͒ͦ͋ͯ͊͘͡ 
͔ͣͤ΄ͫͭ͜Έ ͎͍ͦͦͫ͜͡Φ ˤ͒ͪ͊ͯ͘͜ ͗ ͨͫ͜͡Ύ ͍͙͍͋ͦͪ͜ ͍ͦͤ͊ ͍͍ͨͪͦ͒ͦ͗ͯ͊͊͡ ͍͒ͫͭͦ͜Ό͍͙͊ͭ 
͋͘͜͡Έ΄͔ͤͤΎ ͙ͨ͊ͭ͡ ͍ͦͫͭͤ͜͜ͻ ͨͦͫͯ͡ͻΣ ͙͙͍ͨͪͪ͊͟Ό;͙ͫΈ ͤ͜ͺ͡Ύͼ͜ΊΌΦ 

ˣͯ͊͡ ͍͔ͫͭͦͪͤ͊ ͦͣͫ͟͜͜Ύ ͯͪΎ͒ͯΣ ΅ͦ ͚͊ͣ͊͊ͫ͘͡Ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͣ ͙͙ͫͭ͊ͭͫͭ;͙ͤͻ 
͙͒͊ͤͻ ͨͪͦ ͍ͫ͜ ͙ͣͤͯ͜͡ ͨͦ͒͜͝ ζ͔͍ͤͦͦ͟͡͝ ͍͔͙ͫͤηΣ ͙ͤ͊ͨͫ͊ͤͤΎͣ ͔͔ͪͦͣͤ͒͊͟ͼ͚͜ ͘͜ 
͔ͣͭͦΌ ͙͔ͯͤͤͤͤ͟Ύ ͙͗ͦͪͫͭ͟ͻ ͚͒͜ ͨͦ͜͡ͼ͜͝ ͨͦ ͍͒ͤͦ͜΄͔ͤͤΌ ͒ͦ ͔͔ͤ͊ͫͤͤ͡ΎΦ 
˽͙ͦͫ͊͡Ό;͙ͫΈ ͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͎͍͙ͦͦ͡ ͯͪΎ͍͒ͦͦ͝ ͦͣͫ͟͜͜͝ ς ˿͔ͪ͗͊ ˸͔ͤ͊ͪ͒͊Σ ͘ 
͡Ό͎ͭͦͦ ͨͦ ͍͔͔͔ͪͫͤΈ нлмн ͪͦͯ͟  ͍˸͔ͦͤͪ͊͜͡ ͋ͯͦ͡ ͍͔͔ͨͪͦ͒ͤͦ рон ͔͒ͣͦͤͫͭͪ͊ͼ͜͝Σ 
͍͟͡Ό;͊Ό;͙ трлΣллл ͔͍͒ͣͦͤͫͭͪ͊ͤͭ͜ ͜ опΣнсл ͦͺ͜ͼ͔͍ͪ͜ ͨͦ͜͡ͼ͜͝ [2]. 

ˤ͙͍͙ͫͤͦ͟. ˹͊ ͚͋͜͡Έ΄ͦ͝ ͍͎͙ͯ͊ ͎͍͊ͫͯͦͯ͘͡Ί ͍͙ͦͤ͊ͤͤ͟Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ 
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ͨͪͦΎ͍͡ΎΊͭΈͫΎ  ͍ ;͙͔͙ͫͤͤ͡ͻ ͙͎ͣͭͤ͊͜ͻΣ ͋ͦͪ͊͘ͻΣ ͔͒ͣͦͤͫͭͪ͊ͼ͜ΎͻΣ ͘ ͔ͣͭͦΌ 
͍͙͙ͨͤͯͭ͡ ͤ͊ ͎͙ͦͪ͊ͤ ͣͫ͜ͼ͔͍͎ͦͦ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΣ ͺ͔͔͒ͪ͊͡Έ͙͚ͤ ͯͪΎ͒Σ 
͊͘ͻ͙͙͙ͫͭͭ ͍ͨͪ͊͊ ͭ ͍͙͊ͫͦ͋ͦ͒ ͡Ό͔͚͒Σ ͍͙ͪ͜΄͙͙ͭ ͫͦͼ͊͜͡Έͤ͜ ͔͙ͨͪͦ͋ͣ͡ ͔ͤ ͙͡΄͔ 
͔͍ͫͭͯ͒ͤͭ͜Σ ͊ ͚ ͯͫ Έ͎ͦͦ ͔͔ͤ͊ͫͤͤ͡Ύ ͙ͪ͊ͤ͟͝Φ 

̇ͦͣ͜͟͡ ͪͦͯͣͦ͘͘͜͡Σ ΅ͦ ζ͔͍ͤͦ͊͟͡ ͍͔ͫͤ͊η ͚ͤ͊͋͜͡Έ΄ ͙͍͙͚ͭͪ͊͡  ͜
͚ͤ͊;͙͔ͫ͡Έͤ͜΄͙͚ ͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͔ͨͪͦͭͫͭΣ ͍ͫͭ͊ ͍͙ͤ͊͘;ͤͦΌ ͙ͫͭͦͪ͜;ͤͦΌ ͨͦ͒͜ΊΌ 
͙ͨͦͭ͜͡;͎ͤͦͦ  ͚ͫͦͼ͊͜͡Έ͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Τ ͨͦ͒͜ΊΌΣ ΅ͦ ͙͍͔ͨͪ͊͘͡ ͒ͦ ͨͦ͊͘;͔͎͍͙ͪͦͻ 
͍͙͍͋ͦͪ͜ ͭ͊ ͙ͣͤ͘͜ ͯͪΎ͒ͯΦ ̂ͨ ͔ͪ΄͔ ͊͘ ͍ͫΌ ͫͭͦͪ͜͜Ό ˴͙͊ͤ͊͒Σ ;͔͙ͤ͡ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͦ͋ΩΊ͍͒ͤ͊΄͙ ͍ͫͦ͝ ͙ͯͫ͘͡͡Ύ ͊͒͘͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͫͨ͜͡Έͤͦ͝ 
͔͙ͣͭ ͙͒ͦ͋ͯ͘͡ ͍͙ͤ͊͒͘;͚͊ͤͯ ͙ͨ͒ͭͪͣͯ͜͟ ͍ͫΈ͎ͦͦ ͔͔ͤ͊ͫͤͤ͡ΎΦ ˤ͙͔͙͚͊͒ͤ͟͡ 
͔ͣ͊ͭͪ͊͜͡ ͍͒ͦͦ͘͡ΎΊ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͙͎ͣͭͤ͜ нлмн ͪͦͯ͟ ͯ 
˴͍͔͔͋ͯ͟ ͙͍͍ͨͪ͘͜ ͒ͦ ͼͦ͜͡͝ ͙͙ͤ͘͟ ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;͙ͤͻ ͚ͨͦ͒͜Σ ΅ͦ ͍͙͙ͨͤͯ͡͡ Ύ͟ 
ͤ͊ ͙͔ͫͫͭͣͯ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͭ͊͟ ͜ ͤ͊ ͫͯͫͨ͜͡Έ͍ͫͭͦ ˴͙͊ͤ͊͒ ͍ ͼͦͣͯ͜͡Φ 
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔ͫͭͯ͒ͤ;͔͙͔ͫ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Σ ˴͊ͤ͊͒͊Σ ˴͍͔͔͋͟Σ ζ˴͔͍ͤͦ͊͡Ύ 
͍͔ͫͤ͊ηΣ ͔ͫͭͯ͒ͤ;͔͙͔ͫ͟ ͔ͨͪͦͭͫͭ·Φ 

SUMMARY 
Pidhaietska A. Performing Student Self-government Organizations in Canada the 

Socio-political Function. 
This article has two major objectives: to describe the structure of the student 

movement in Canada and the formal role of the students in higher education governance, 
and to describe and analyze the ζMaple Springη, the dramatic mobilization of the students in 
opposition to proposed tuition fee increased in Quebec that eventually led to a provincial 
election and the fall of the government. Based on an analysis of the documents, news 
reports, and a small number of interviews with the student leaders, the author will analyze 
what became the largest student protest movement in Canadian history.  

We will begin by conceptualizing the student organizations as political pressure groups, 
and then reviewing the major structural characteristics of Canadian student organizations. We 
will then turn to the special case of the student protests in Quebec in 2012.  

University-level student organizations have considerable organizational capacity 
(stable membership, mandatory fees, paid staff) and can be viewed as institutionalized 
pressure groups working within university policy networks. There are also student pressure 
groups functioning at the provincial and federal levels of the authority. Then we will identify 
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activity strategies of the studentǎΩ organizations, analyze their main functions, and describe 
the main categories of university clubs and organizations. 

At the end we will give a description of the ζMaple Springη ς the debate over tuition 
in Quebec which is not simply about the level of user fees, but rather the issue is embedded in 
a much broader vision of the role of higher education, and the discourse used by the student 
movement is based on a set of social-democratic values that resonate with the collective 
imaginary of Quebec society. Building upon their organizational capacity (membership, 
resources, paid staff and official recognition), using innovative strategies to maintain media 
coverage and pressure on the provincial government, and benefiting from circumstantial 
factors as well as the unique political context of Quebec, the student organizations in the 
province engaged in a protest have been  unique in Canadian history because of its length 
and size, the magnitude of media attention that it received (in Canada and internationally), 
and its impact on the Quebec government and the provincial higher education system.  

Key words: student organizations, Canada, Quebec, Maple Spring, the student 
protests. 

 

̂˨˴ отоΦлфмΦп̆ͦͭ͡όтоύ 
˶Φ ˸Φ ˾ͯ͋͊ͤ 

˴͙͍ͫ͝Έ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜  
͔ͣͤ͜͜ ́͊ͪ͊ͫ͊ ͔͍̊;͔ͤ͊͟ 

 

˿̂̉ˢ˿˹˱ ́˩˹˨˩˹̇˱˲ ˽˻̊ˮ˾˩˹˹̒ ˱˨˩˯ ˽˾˻ ˨˻˸ˢ̊˹̑ ˻˿ˤ˱́̂ 
 

˿ͭ͊ͭͭΎ ͙͍ͪͦͪ͊͘͟Ί ͪͦ͡Έ ˢͫͦͼ͊͜ͼ͜͝ ˨͗ͦͤ͊ ̆ͦͭ͊͡ ͍ ͨͦ΄͙͔ͪͤͤ͜ ͔͚͒͜ ͨͪͦ 
͔ͺ͔͙͍ͭͤͯ͟ ͒ͦͣ͊΄ͤΌ ͍ͦͫͭͯ͜Φ ˱͔͔ͤͭͪͫ ͍͍ͫͭͦͦ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͫͨ͜͡Έ͙ͤͦͭ ͒ͦ ͫͨ͊͒΅͙͙ͤ 
˨͗ͦͤ͊ ̆ͦͭ͊͡ ͍͙͙͙͚͊ͤ͟͟͡Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͙ͭͣΣ ΅ͦ ͣ͜ΩΎ ͔͎͎ͨ͒͊ͦ͊ ͫͭ͊ͦ͡ ͙͍ͫͣͦͦͣ͡ 
͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎΦ ˿ͨͦ;͊ͭͯ͟ ͔͒͜͝ ˨͗ͦͤ͊ ̆ͦͭ͊͡ ͨͦ΄͙ͪΌ͍͙͊ͫ͡Ύ ͍ ͎͍͊ͤͦͣͦͤͦͣͯ͡ 
͍ͫͭ͜͜Σ ͊ ͯ ͍͘ΩΎͯ͘͟ ͘͜ ͙ͫͭͪͣͣ͜͟ ͪͦͫͭͦͣ ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜ ͙ͤ͊͋ͯ͡ ͭͪ͊ͤͫͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 
͍ͦͫͭͤ͜Έ͎ͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ ˱͔͒͝ ˨͗ͦͤ͊ ̆ͦͭ͊͡ ͨͦ΄͙ͪΌΌͭΈͫΎ ͍͊͒͘Ύ͙͟ ͙͍͚͊ͭͤ͟͜ ͒͜Ύ͡Έͤͦͫͭ͜ 
͎ͪͦͣ͊͒ͫΈͦ͟͝ ͍ͦͫͭͤ͜Έͦ͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ς s ͫͦͼ͊͜ͼ͜͝ ˨͗ͦͤ͊ ̆ͦͭ͊͡Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ˨͗ͦͤ ̆ͦͭ͡Σ ͍͍ͫͭͦ͊͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͫͨ͜͡Έͤͦͭ͊Σ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ͊ 
ͺͦͪͣ͊ ͍ͤ͊;͊ͤͤΎΣ ͒ͦͣ͊΄ͤΎ ͍ͦͫͭ͊͜Σ ˢͫͦͼ͊͜ͼ͜Ύ ˨͗ͦͤ͊ ̆ͦͭ͊͡Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ̂ ͫͯ;͊ͫͤͦͣͯ ͍͍ͫͭͦͦͣͯ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ 
ͨͪͦͫͭͦͪ͜ ͨͦ΄͙ͪΌΊͭΈͫΎ ͍͒ͦͫ͒͜ ͔͔͍͙ͨͪ͒ͦͻ ͪ͊ͤ͟͝ ͍ͫͭͯ͜ ΅ͦ͒ͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 
͙ͪͤ͘͜ͻ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͔͎ͫͨͦͫͭͪ͊͜ΌͭΈͫΎ ͙͍͊ͭͤ͊͟ ͍͊͘Ίͣͦ͒͜Ύ 
ͺͦͪͣ͊͡Έͤͦ͝ ͭ͊ ͔ͤͺͦͪͣ͊͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͚ ͨͦ΄ͯ͟ ͊͡Έ͔͙͍͙ͭͪͤ͊ͭͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ 
͍ͤ͊;͊ͤͤΎΦ ˿͍͍ͭͦ͊͜ ͍ͤ͊ͯͦ͊͟ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͫͨ͜͡Έͤͦͭ͊ ͍͔ͫ ;͊ͫͭ͜΄͔ ͍͙͙͍ͦͪͫͭͦͯ͟Ί 
ͭ͊͟͜ ͨͦͤΎͭͭΎΣ Ύ͟ ͍ͫ͊ͣͦͦͫͭ͊͜Σ ͍ͫ͊ͣͦͤ͊;͊ͤͤΎΣ ͍ͤ͊;͊ͤͤΎ ͍͍ͨͪͦ͒ͦ͗ ͙͗ͭͭΎΣ 
͔͔͔͍ͤͨͪͪͤ͊ ͍ͦͫͭ͊͜Σ ͒ͦͣ͊΄ͤΎ ͍ͦͫͭ͊͜Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˢ͍ͭͦͪͦ͟Ό ͫͭ͊ͭͭ͜ ͋ͯͦ͡ ͚͔͔͒ͫͤͤ͘͜ 
͔͔ͦͣͨͫͤ͟͟͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͫͨ͊͒΅͙͙ͤ ˨͗Φ ̆ͦͭ͊͡ ͚ ͍͙͔͔͊͒ͤ͟͡ ͍ 
͙͔͒ͫͪͭ͊ͼ͜͝ ζ˸͚͔͊ͫͭͪͤͫͭ͜Έ ͯ;͙͔ͭ͡Ύ ͯ ͫͨ͊͒΅͙ͤ͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͔͎͎ͨ͒͊ͦ͊-
͔ͪͺͦͪͣ͊ͭͦͪ͊ ˨͗ͦͤ͊ ̆ͦͭ͊͡ όмфноςмфур ͪͪΦύηΦ 

˨͗Φ ̆ͦͭ͡ Ί ͍͙͊ͫͤͦͤͦͣ͘͟ ͊͡Έ͔͙͍͎ͭͪͤ͊ͭͤͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͍ͤ͊;͊ͤͤΎΦ ˹͔ 
͙͡΄͔ ͍͍ͫͭͦ͊͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͫͨ͜͡Έͤͦͭ͊ ͍͔ͪͤͯ͊͘͡ ͍͎ͯ͊ͯ ͤ͊ ͫͨ͊͒΅͙ͤͯ ˨͗Φ ̆ͦͭ͊͡Σ ͊ 
͚ ͯͫ͜ ͭ͜Σ ͦͣͯ͟ ͔ͤ ͚͋͊͒ͯ͗͜ ͔͙ͨͪͦ͋ͣ͡ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͊͡Έ͔͙͍͙ͭͪͤ͊ͭͤͻ ͒ͦ 
΄͟͜͡Έͤͦ͝ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎΣ ͔ͦͪͣ͊͘͟Σ ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜Φ ˿ͯ;͙͙͊ͫͤͣ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ 
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͍ ͎͊ͯ͘͜͡ ͔͎͎͙ͨ͒͊ͦ͜͟ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͔͔ͦͣͨͫͤ͟͟͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
ͫͨ͊͒΅͙͙ͤ ˨͗Φ ̆ ͦͭ͊͡Σ ΅ͦ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͍͙ͨ͒͜΅͔͙͚ͤ ͔͔ͤͭͪͫ͜ ͒ͦ ͼ͜Ί͝ ͺ͙ͦͪͣ 
͍ͤ͊;͊ͤͤΎΦ ˨ͦͣ͊΄ͤΈͦΌ ͍ͦͫͭͦ͜Ό ͼ͍͊͜͟͡ΎͭΈͫΎ ͍;͔ͤ͜ ͭ͊ ͔͎͎͙ͨ͒͊ͦ ˿̊ˢ 
ό˨͗Φ x ͔ͪͯͤͪΣ ˣΦ ˿ ͣͣͦͤͫ͜Σ ˴Φ ˾ ͔ͦ͒͗ͪͫΣ ˽Φ ̅ ͔͎͊ͪͤ͊Σ ̒Φ ̊ ͔ͪͦͤΣ ˿Φ ̊ ͔ͺͺ͔ͪύΣ Ύ͊͟ 
ͤ͊͋ͯ͊͡ ͨͦ΄͙͔ͪͤͤΎ  ͍͎͋͊͊ͭΈͦͻ ΄ͭ͊ͭ͊ͻΤ ͔͍͙͚ͨͤ ͔͔ͤͭͪͫ͜ ͨͪͦΎ͍͡ΎΌͭΈ ;͔ͯͤ͜ ˾ͦͫ͜͝ 
ό˹Φ ˥ ͔͒͊Σ ˶Φ ˨ Ύ͍ͤͦ͊͟Σ ˻Φ ˴ ͍ͦͪͦͭͦ͟Σ ˹Φ ˴ ͙͍ͪͦ͊͡Σ ˻Φ ˻ ΄͔͍ͪͦ͊Σ ˻Φ ˽ ͫ͊ͪ͜͜͟Σ 
˴Φ ̆ ͍ͦͣͦ͊͡ύΣ ˱ͤ͒͜͝ όˢΦ ˥ ͯͨͭ͊ύ ͭ͊ ͤ͜΄͙ͻ ͪ͊ͤ͟͝ ό˴Φ ˸ ͯͪͭͦͤ όˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡ΎύΣ 
́Φ ˿ ͎͔ͨͪ͜͡ ό˹͔ͣ͜;;͙ͤ͊ύΣ ́Φ ̆ ͎͊ͪ͒ͤ͜ όˢ͍ͫͭͪ͊͜͡ΎύΦ ˸ͦͦ͒͜͡ ͯͪ͊ͤͫ͟͝Έ͟͜ ͍ͤ͊ͯͦ͟ͼ͜-
͔͎͎͙ͨ͒͊ͦ όˢΦ ˶ ͔΅͔ͤͦ͟Σ ˿Φ ̊ ͯͣ͊Ί͍͊Σ ˸Φ ̒ ͍ͤͦ͟;ͯ͟ ͭ͊ ͤ͜΄͜ύ ͭ͊ͦ͗͟ ͊͘ͼ͍͙͙͊ͫ͜͟͡Ύ 
͒ͦͣ͊΄ͤΈͦΌ ͍ͦͫͭͦ͜Ό ͭ ͊ͨͪͦͨͦͤͯΌͭΈ ͯͪ͊ͤͫ͟͝Έ͙ͣ͟ ͔͎͎ͨ͒͊ͦ͊ͣ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ 
ͼΌ ͺͦͪͣͯ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤͯΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͙͙ͪͦͪͭ͘͟ ͫͯ;͊ͫͤ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͨͦ΄͙͔ͪͤͤΎ ͔͚͒͜ ͨͪͦ 
͒ͦͣ͊΄ͤΌ ͍ͦͫͭͯ͜Σ ͔ͦͪͣ͊͘͟Σ ͪͦ͡Έ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͔͎͎ͨ͒͊ͦ͊-͔ͪͺͦͪͣ͊ͭͦͪ͊ 
˨͗ͦͤ͊ ̆ͦͭ͊͡ ͭ ͚͎͊ͦͦ ˢͫͦͼ͊͜ͼ͜͝  ͍ͨͦ΄͙͔ͪͤͤ͜ ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜ ͯ ˿̊ˢ ͭ ͊
͍͙͔͙ͪͦͤͤ͘ͻ ͪ͊ͤ͊͟͝ͻ ͍ͫͭͯ͜Φ   

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˨͗Φ ̆ͦͭ͡ ͍͍͒ͦ͜Σ ΅ͦ ͨͦͪΎ͒ ͘͜ ΄͟͜͡Έ͙ͤͣ 
͍ͤ͊;͊ͤͤΎͣ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͤ͊ ͍ͫͤͯ͊ͤͤ͜Ύ ͤ͜΄͜ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΣ ͔ͦͪͣ͊͘͟Σ 
͙ͦͭͪͣ͊ͤͤΎ ͍͙ͦͫͭ͜ ͍ ͒ͦͣ͊΄ͤ͜ͻ ͍ͯͣͦ͊ͻΦ ˨ͦͣ͊΄ͤΎ ͍ͦͫͭ͊͜ ς ͼ͔ ͺͦͪͣ͊ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ ͍ͯͣͦ͊ͻ ͫͣ͜Ω͝ ώмΣ млмϐΦ ˨͗Φ ̆ ͦͭ͡ ͍͋ͯ 
͔͔͙͚ͨͪͦͤ͊ͤ͟  ͔ͯͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜͝ ͭ͊ ͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜͝ ͍ͤ͊;͊ͤͤΎΣ ͊ 
ͭͦͣͯ ͙͍͊ͭͤͦ͟ ͙͍ͨ͒ͭͪͣ͊͜ ͨͦ΄͙͔ͪͤͤΎ  ͚͔͎͊͊͘͜͡͡ͼ͜Ό ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜  ͯ˿̊ˢΦ 
˨͗Φ ̆ ͦͭ͡ ͍͙͍ͨͤͯ͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͨͪͦͼ͔ͫͯ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜͝ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ 
͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͘͜ ͔͔͙͙ͫͪ͒ͤ ул-ͻ ͍ͪͦ͟͜ ̆̆ ͫ ͭͦͭͭ͜͡Ύ ͪͦ͘΄͙͙ͪ͊͡ ͍ͨͪ͊͊ 
͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͎ͪͦͣ͊͒Ύͤ ΅ͦ͒ͦ ͍͙͋ͦͪͯ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΥ ͯ ͔͍͒ͪ͗͊ͤͦͣͯ 
͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡Σ ͯ ͙͍ͨͪ͊ͭͤͦͣͯ ͔͔ͤ͊͗ͤͦͣͯ͘͡ ;͙ ͦͤ͟ͺ͔͚ͫͤͦͣͯ͜ 
͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡Σ ;͙ ͯ ͺͦͪͣ͜ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͫͣ͜Ω͝. 

˾͔͚ ˣ͚ͪ͊͊ͤ όRay D. Brianύ ͍͙ͤ͊͘;͊Ί ͭ ͊ ͨͪͦͨͦͤͯΊ ͭ͊͟͜ ͍͙ͯͣͦ ͒͡Ύ 
͍ͤ͊;͊ͤͤΎ ͙͙͙͒ͭͤ ͍͒ͦͣ͊Υ ͊͘ͼ͍͔͊ͤͫͭ͜͟͜͡Έ ͋͊ͭΈ͍͟͜ ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͔͚͒ͭ͜Τ ͍ͤ͊;͊ͤͤΎ 
͔͚͒ͭ͜ ͨ͒͜ ͙ͨ͡Έ͙ͤͣ ͎ͤ͊͡Ύ͒ͦͣ ͋͊ͭΈ͍͟͜Τ ͤ͊Ύ͍ͤͫͭ͜Έ ͎͙ͨͪͦͪ͊ͣΣ Ύ͊͟ ͙ͫͨͪΎΊ 
͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜͝ ͙͙͙͒ͭͤΤ ͍ͤ͊;͊ͤͤΎ ͙͙͙͒ͭͤ  ͍͙ͪͦ͒ͤͤͦͣͯ ͦͭͦ;͔ͤͤ͜Τ ͯ;͊ͫͭΈ 
ͫͣ͜Ω͝ ͯ ͎ͪͦͣ͊͒ͫΈ͚͟͜ ͪͦ͋ͦͭ͜ ώмуΣ нуϐΦ  

˨͗Φ ̆ͦͭ͡ ͍͙͒͜͡Ύ͍ ͙ͭͪ ͙ͨͪ;͙͙ͤΣ ;ͦͣͯ ͋͊ͭΈ͙͟ ͍͙ͪ͜΄ͯΌͭΈ ͍ͤ͊;͙͊ͭ ͍ͫͦ͝ͻ 
͔͚͒ͭ͜ ͯ͒ ͦͣ͊Υ ͨͦ-͔ͨͪ΄͔Σ ͍͙ͦͤ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͍͙ͻ͍ͦ͊ͤͤΎͣ ͙͙͙͒ͭͤ ͍͙ͨͦͤͤ͜ 
͚͙͊ͣ͊ͭͫ͘Ύ ͍͙ͦͤ ͫ͊ͣ͜Σ ͊ ͔ͤ ͔͍͒ͪ͗͊͊Τ ͨͦ-͎͔͒ͪͯΣ ͣ͝ ͨͦ͒ͦ͋͊ΊͭΈͫΎ ͤ͊͘ͻ͙͙ͦ͒ͭͫΎ 
ͨͦͪͯ; ͘͜ ͍͙ͫͦͣ͝ ͒ͭ͜Έ͙ͣΣ ͔͎͙ͫͨͦͫͭͪ͊ͭ͜ ͊͘ ͙͙ͤͣΣ ͎͙͒ͦͨͦͣ͊͊ͭ ͣ͝ ͍ͤ͊;͙͊ͭͫΎΤ ͨͦ-
͔ͭͪͭΊΣ ͍͙ͦͤ ͻͦ;ͯͭΈ ͙͙ͯͭͪͣ͊ͭ ͝ͻ ͨͦ͒͊͜͡ ͍͒͜ ͍ͭͪ͊ͣΥ ͙ͨͫͻ͜;͙ͤͻΣ ͺ͙͘͜;͙ͤͻ ͜ 
ͣͦ ͪ͊͡Έ͙ͤͻ ώмлΣ мϐΦ ˨͙ͯͣ͟ ˨͗Φ ̆ͦͭ͊͡Σ ͍͙͔͊͒ͤ͟͜͡ ͯ ͚͎ͦͦ ͙͎ͤ͊͟ͻΣ ͙͍ͨͪͫΎ;͔͙ͤͻ 
͍͔ͫͭ͊ͤͦͤͤ͡Ό ͙ͨͫͻ͜;͎ͤͦͦ ͭ͊ ͣͦͪ͊͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΣ ͍͙Ύ͍͔ͤͤ͡Ό ͝͝ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜, ͍͙ͤ͊͘;͙͙͡ ͚͎ͦͦ ͙ͨͦ͘ͼ͜Ό ΅ͦ͒ͦ ͍ͨͪ͊ͦͣͪͤͦͫͭ͜͜ 
͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜  ͯ͒ ͦͣ͊΄ͤ͜ͻ ͍ͯͣͦ͊ͻΦ  

˭͊ ˨͗. ̆ ͦͭͦͣ͡, ͙͙͍͙͙ͨͦͭͤͣ͘ ͙ͫͭͦͪͦͤ͊ͣ ͎ͭ͊ͦͦ͟ ͍ͤ͊;͊ͤͤΎ ΊΥ ͙͙͒ͭͤ͊ 
ͨͪ͊ͼΌΊ ͍ ͊ͭͣͦͫͺ͔ͪ͜ ͙͙ͨ͒ͭͪͣ͜͟Σ ͡Ό͍͋ͦ͜ ͚ ͍͙͒ͦͪ͜Τ ͪͦ͊͒͘͟͡ ͊ͤ͘ΎͭΈ ͔ͣͦ͗ 
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͙͍͙ͦ͊ͭͫ͟͡ΎΤ ͙͙͒ͭͤ͊ ͔ͣͦ͗Σ ͔ͤ ͨͦͫͨ͜΄͊Ό;͙Σ ͔͔͙͙ͦͫͪ͒ͭͫ͘Ύ ͤ͊ ͍͊͒͊ͤͤ͘͜Σ 
͔͔ͪͭ͡Έͤͦ ͚ ͔͒ͦ͋ͪ ͚͎ͦͦ ͍͙͙ͦͤ͊ͭ͟Φ ζ˨ͦͣ͊΄ͤ͜η ͙͒ͭ͜ ͣ͊ΌͭΈ ;͊ͫ ͤ͊ ;͙ͭ͊ͤͤΎΣ ͚ 
;͙ͭ͊ΌͭΈ ͍͙ͦͤ ͘͜ ͍͔͊͒ͦͦͤͤ͘͡Ύͣ ͍͒͜ ;͙ ͚ ͋͜͡Έ΄͔ ͎͙ͦ͒ͤ ΅ͦ͒ͤΎΤ ͙͙͒ͭͤ͊ ͍ͤ͊;͊Ί 
͍ͫͦ͝ͻ ͋͊ͭΈ͍͟͜ ͍͙ͫͭ͊͊ͭ ͪ͊͟΅͙͙ͣ ͍;͙͔ͭ͡Ύ͙ͣΣ  ͚ͯͭͦ ;͊ͫ, Ύ͟ ͯ;͙͔ͭ͜͡ ͯ ΄ͦ͊͟͡ͻ 
͚͔ͣ͊͗ ͔ͤ ͣ͊ΌͭΈ ͍͙ͫͦ͋ͦ͒ ͙͙ͦ͋ͪ͊ͭ ;͙ ͣͤ͘͜Ό͍͙͊ͭ ͍ͫͦ͝ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΦ 
˽͔͎͎͒͊ͦ ͍͋ͯ ͔͔͙͚ͨͪͦͤ͊ͤ͟Σ ΅ͦ ͒͡Ύ ͋͜͡Έ΄ͦͫͭ͜ ͋͊ͭΈ͍͟͜ ͍ͦͫͭ͊͜ ͔͚͒ͭ͜ Ί ͝ͻ ͨͪΎ͙ͣͣ 
͍ͦ͋ͦΩΎͦͣ͘͟Φ ́ͦͣͯ ͤ͊͘;ͤ͊ ;͙͊ͫͭͤ͊ ͋͊ͭΈ͍͟͜ ͍͒͒͊͜Ί ͔͔͍͎ͨͪ͊ͯ ͍ͤ͊;͊ͤͤΌ ͔͚͒ͭ͜ 
ͯ͒ ͦͣ͊Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͒͡Ύ ͙ͤͻ Ί ͍͔͙͡;͔͙ͤͣ͘ ͍͔͊͒ͦͦͤͤ͘͡Ύͣ ͍͙͙ͨͪͦͦ͒ͭ ;͊ͫ ͘ 
͒ͭ͜Έ͙ͣ ͚ ͎͙͒ͦͨͦͣ͊͊ͭ ͣ͝ ͍͙ͨͤ͊͊ͭ͘͜ ͍ͫͭ͜Φ ́͊͟͜ ͋͊ͭΈ͙͟ ͔͔ͨͪͦͤ͊ͤ͟͜Σ ΅ͦ ζ͒ͦͣ͊΄ͤ͜η 
͙͒ͭ͜ ͙ͦͭͪͣ͊ΌͭΈ ͟ ͪ͊΅͜ ͤ͊ͤͤ͘ΎΣ ͊ͤ͗͜ ͭ͜Σ ΅ͦ ͨͪͦͨͦͤͯΌͭΈͫΎ ΄ͦͦ͟͡Ό [9]. 

˾͔͚ ˣ͚ͪ͊͊ͤΣ ͦͼͤ͜ΌΌ;͙ ͙͙͍ͨͦͭͤͦ͘ ͒ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎΣ ͒ͦ͒͊ΊΣ ΅ͦ 
͒ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎ ͍͒ͦͦ͘͡ΎΊ ͍;͙͔͔͍ͭ͜͡ ͙͋ͯͭ ͍͙ͤ͊ͫͭ͊ͤͦͣ͟ ͜ ͙ͨͦͪ͊͒ͤͦͣ͟ ͨ͒͜ 
;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͙͙͒ͭͤͦΌ ͙ͪͤ͘͜ͻ ͔͍ͨͪͦͭ͟͜Σ ;͙ͭ͊ͤͤΎΣ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙͙͙͒ͭͤ ͘ 
͙͙ͪͤͣ͘͜ ͡Ό͒Έ͙ͣ ͍ ζ͔ͪ͊͡Έͤͦͣͯη ͍ͫͭ͜͜ ώмуΣ олϐΦ 

˸͙ ͍͍͊͗͊ΊͣͦΣ ΅ͦ ͒ͦͣ͊΄ͤΎ ͍ͦͫͭ͊͜ ͣ͊Ί ͍ͨͪ͊ͦ ͤ͊ ͙͗ͭͭΎ ͔ͨ͊ͪ͊͡͡Έͤͦ ͘͜ 
͎͊͊͘͡ΈͤͦΌ ͍ͦͫͭͦ͜ΌΦ ˽ͦ-͔ͨͪ΄͔Σ ͯ ͍͔͙͒͒͊ͤ͜͡ͻ ͔͔͙ͤ͊ͫͤ͡ͻ ͨͯͤͭ͊͟ͻΣ ͔͒ Ί 
ͭͪ͊ͤͫͨͦͪͭͤ͜ ͭͪͯ͒ͤͦ΅͜  ͍͔͚͒ͭ͜Σ Ύ͙ͣ͟ ͨͦͭͪ͋ͤͦ͜  ͍͋ͯ͒Έ-Ύͯ͟ ͎ͨͦͦ͒ͯ ͙͒ͫͭ͊ͭͫ͜Ύ ͒ͦ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡Φ ˽ͦ-͎͔͒ͪͯΣ Ί ͔͎͊ͭͦͪ͟͜Ύ ͔͚͒ͭ͜Σ Ύ͟͜ ͔ͤ ͣͦ͗ͯͭΈ 
͍ͤ͊;͙͊ͭͫΎ ͍ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ΄ͦ͟͜͡ ό͙͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͙͒ͭ͜ 
͙͎ͤ͒ͦ͜ύΦ ˽ͦ-͔ͭͪͭΊΣ ͍ͤ͊;͊Ό;͙ͫΈ ͯ͒ ͦͣ͊Σ ͙͒ͭ͜ ͣ͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͙͙ͦͭͪͣ͊ͭ 
͍ͦͫͭͯ͜ ͋͜͡Ύ ͋͊ͭΈ͍͟͜Σ ͊ ͭ͊ͦ͗͟ ͒ͦͣ͊΄ͤΎ ͍ͦͫͭ͊͜ ͍͎͒ͪ͊͜͜Ί ͫͯͭͭΊ͍ͯ ͪͦ͡Έ ͯ 
ͨͪͦͺ͔͚͚ͫͤ͜͜ ͤ͊ͫͭͯͨͤͦͫͭ͜Φ 

˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͼ͔ͤͭͪ ͙͙͙ͫͭ͊ͭͫͭ͟  ͯͫͺ͔ͪ͜ ͍͙ͦͫͭ͜ όNCESύ ˿̊ˢ ͍͍ͨͪͦ͜ 
͙͍ͦͨͭͯ͊ͤͤΎ  ͚͍͙Ύ͍͙͍ ͙ͨͪ;͙͙ͤΣ Ύ͟͜ ͫͨͦͤͯ͊͟ΌͭΈ ͋͊ͭΈ͍͟͜ ͍ͤ͊;͙͊ͭ ͔͚͒ͭ͜ ͯ͒ ͦͣ͊Φ 
́͊͟Σ ͋͊ͭΈ͙͟ ͫͻ͙͡ΎΌͭΈͫΎ ͒ͦ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎ ͘ ͔͒͟͜͡Έͦ͟ͻ ͙ͨͪ;͙ͤΥ 

- ͍͙ͨͦͦͤ͊͡ ͙͙ͦͨͭ͊ͤͻ ͋͊ͭΈ͍͟͜ ͍͍͊͗͊ΊΣ ΅ͦ ͍͙ͦͤ ͙ͦͫͦ͋ͫͭͦ ͍͍͒ͨͦ͒͊͜͜͡Έͤ͜ ͊͘ 
͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͜ ͣͦ͗ͯͭΈ ͙͒͊ͭ ͣ͝ ͪ͊͟΅ͯ ͍ͦͫͭͯ͜Σ ͍ͤ͊;͊Ό;͙ ͝ͻ ͯ͒ ͦͣ͊Τ  

- 40 ҈ ͋͊ͭΈ͍͟͜ ͍ͤ͊;͊Ί ͔͚͒ͭ͜ ͯ͒ ͦͣ͊ ͘ ͔͎͚͙ͪͤ͜͜͡ͻ ͍ͣͪͯ͊ͤ͜͟ΈΤ 
- ͋͜͡Έ΄͔ ;͍͔ͪͭ͜ ͋͊ͭΈ͍͟͜ ͍͒͒͊͜Ί ͔͔͍͎ͨͪ͊ͯ ͒ͦͣ͊΄ͤΈͦͣͯ ͍ͤ͊;͊ͤͤΌΣ ͦͫ͟͜͡Έ͙͟ 
ͻͦ;͔ ͔͔͎͙͊ͫͭͪͭ͘ ͔͚͒ͭ͜ ͍͒͜ ͔͎͙͍͎ͤ͊ͭͤͦͦ ͍͙͍ͨͯ͡ ΄͟͜͡Έ͎ͤͦͦ ͦͭͦ;͔ͤͤΎΤ 

- 5 ҈ ͋͊ͭΈ͍͟͜ ͫͻ͙͡Έͤ͜ ͒ͦ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎ ͊͘ ͔͚͙͙ͫͣͤͣ͜ 
͍͙͙ͦ͋ͫͭ͊ͤ͊ͣΤ 

- ͨͦ м ҈ ͙͙ͦͨͭ͊ͤͻ ͋͊ͭΈ͍͟͜ ͙ͨ͒ͭͪͣͯ͜ΌͭΈ ͒ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎ ͘ ͙ͭ͊͟ͻ 
͙ͨͪ;͙ͤΥ ͍ͤ͊͒ͤͫͭ͜͜͜͡Έ ͙͙͙͒ͭͤΣ ͙͊ͭͪͣ͊͘͟  ͍͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΣ ͭͪ͊ͤͫͨͦͪͭͤ͜ 
ͭͪͯ͒ͤͦ΅͜Σ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͋͊ͭΈ͍͟͜ ώнϐΦ 
̂ ͙ͤ͘͟͜ ζ˴͍͍ͦͪͦͫͭͦ͜͡ ͔͚͒ͭ͜η ˸ͭ͜;͔͊͡ ˿͙͍͔ͭͤͫ͊ όMitchell L. Stevensύ ͙ͣ 

ͯͫͭͪ͘͜;͊Ίͣͦ ͙͚ͭ͊͟ ͍͙͍ͫͤͦͦ͟Υ ζ˱ͫͤͯΊ ͎͋͊͊ͭͦ ͙ͨͪ;͙ͤΣ ͘ Ύ͙͟ͻ ͋͊ͭΈ͙͟ ͍͙ͪ͜΄ͯΌͭΈ 
͍ͤ͊;͙͊ͭ ͍ͫͦ͝ͻ ͔͚͒ͭ͜ ͯ͒ ͦͣ͊Φ ˻͒ͤ͊͟Σ ͚͍͙͍ͤ͊͊͗͜͡΄ͦΌ ͔͔͍͎ͨͪ͊ͦΌ ͒ͦͣ͊΄ͤΈ͎ͦͦ 
͍ͤ͊;͊ͤͤΎ Ί ͙͔ͯͤͤͤͤ͟Ύ ͔͎͙͍͎ͤ͊ͭͤͦͦ ͍͙͍ͨͯ͡ ͫͯ;͊ͫͤͦ͝ ͙͔͙ͫͫͭͣ ΄͟͜͡Έͤͦ͝ 
͍͙ͦͫͭ͜η ώмсΣ 51]. 

˸͙ ͍͍͙͙ͫͭ͊ͤͦ͡Σ ΅ͦ ͦͫ͟͜͡Έ͙͟ ˨͗Φ ̆ͦͭ͡ ͨ͒ͤ͜Ύ͍ ͙ͨͭ͊ͤͤΎ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ˿̊ˢΣ ͭͦ ͫͨͦ;͊ͭͯ͟ ͍ͦͤ͊ ͙ͦͭͪͣ͊͊͡ ͚ͤ͊΄͙ͪ΄͎ͦͦ 
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͍ͪͦͨͦͫ͘Ό͔͒͗ͤͤΎ ͯ ˿̊ˢΣ ͊ ͨͤ͘͜͜΄͔ ς ͯ ͍͙͔͙ͪͦͤͤ͘ͻ ͪ͊ͤ͊͟͝ͻ ͍ͫͭͯ͜Φ ˿͙͙ͭ͊ͭͫͭ͊͟ 
ͨͦ͊ͯ͘͟ΊΣ ΅ͦ ͯ нлмл ͪͦͼ͜ ͯ ˿̊ˢ ͍͒͜ мΣто ͒ͦ нΣор ͣ͜͡Έ͚͍ͦͤ͜ ͔͚͒ͭ͜ ͍ͤ͊;͊ͦͫ͡Ύ 
͍͒ͦͣ͊Φ ˿Έ͎ͦͦ͒ͤ͜ ͼ͔͚ ͙ͨͦ͊ͤ͘͟͟ ͫΎ͎͍ͤͯ ͙͋͘͡Έͦ͟ нΣн ͣ͜͡Έ͚͍ͦͤ͜ ͔͚͒ͭ͜Φ ̇͜ ͒͊ͤ͜ 
͍͊ͯ͘͟ΌͭΈ ͤ͊ ͔ͭΣ ΅ͦ ͟͜͡Έͫͭ͟͜Έ ζ͒ͦͣ͊΄ͤ͜ͻη ͔͚͒ͭ͜ ͫͭͪͣͦ͜͟ ͪͦͫͭ͊͘Ί ό͍͒͜ н ҈ ͒ͦ 
8 ҈ ͤ͊ ͪ͜͟ ͊͘ ͦͫͭ͊ͤͤ͜ ͔͒͟͜͡Έ͊͟ ͍ͪͦ͟͜ύ ώмтϐΦ  

˻͒ͤ͊͟Σ Ύ͟ ͙ͨͪͻ͙͡Έ͙͙ͤ͟Σ ͭ͊͟ ͜ ͙͍͙͙ͫͯͨͪͦͭͤ͟ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎ 
͔͍ͤͦ͒ͤͦͪ͊ͦͦ͘ ͙ͨ͒ͤͣ͊͜͜͡ ͭ ͊ ͍ͨͪͦ͒ͦ͗ͯΌͭΈ ͙ͨ͒ͤͣ͊ͭ͜͜ ͙ͨͭ͊ͤͤΎ ΅ͦ͒ͦ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ζ͒ͦͣ͊΄ͤ͜ͻη ͔͚͒ͭ͜Φ ˨͗Φ ̆ͦͭ͡ ͍͒ͤ͊͘͜;͍͊Σ ΅ͦ ͭ͊͟͜ ͙͒ͭ͜ ͍͔͒ͯͭΈ 
͙͍͔͊ͭͤ͟ ͚ ͙͔ͦͪͫͤ͟ ͫͦͼ͊͜͡Έ͔ͤ ͙͗ͭͭΎΦ ̂ ͙ͤͻ ͎͋͊͊ͭͦ ͍͒ͪͯ͘͜Φ ˻ͪͣ͟͜ ͍ͦ͒ͤͦͭ͜͟͜͡Σ 
ζ͒ͦͣ͊΄ͤ͜η ͙͒ͭ͜ ͒ͪͯ͗͊ͭΈ ͘͜ ͙͙͒ͦͪͦͫͣ͡Σ ͦͤͭ͊ͭͯ͟͟ΌͭΈ ͘͜ ͍ͫͭͦͣ͜ ͙͒ͦͪͦͫ͡ͻΣ 
͍͜͡Έͤ͜΄͔ ͨͦ;͍ͯ͊ΌͭΈͫΎ ͍ ͍͙ͤͦͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͙ͫͭͯ͊ͼ͜ΎͻΦ ́͊͟͜ ͙͒ͭ͜ ͙ͯͤ͊͟ΌͭΈ 
ͯ;͊ͫͭ͜ ͍ ͫͦͼ͊͜͡Έͤͦͣͯ ͙͗ͭͭ͜ ΄͙ͦ͟͡Σ Ύ͊͟ ;͊ͫͭͦ ͍͋ͯ͊Ί ͗ͦͪͫͭͦͦ͟Ό ͭ ͊
͔͔͔ͤ͋ͨ͘;ͤͦΌ ώмоΣ xxvi]. 

˴ͪͣ͜ ͎ͭͦͦΣ ͯ ͙ͤ͘͟͜ ζ˿ͦͼ͊͊͘͜͜͡ͼ͜Ύ ζ͒ͦͣ͊΄ͤ͜ͻη ͔͚͒ͭ͜η ́ͦͣ͊ͫ ˿͔ͣ͒͜͡ 
(Thomas C. Smedlayύ ͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ ͙͒ͭ͜Σ Ύ͟͜ ͍;͊ͭΈͫΎ ͒ͦͣ͊Σ Ί 
͒ͦͪͦͫ͜͡΄͙͙ͣΣ ͯ ͙ͤͻ ͪ͊͟΅͔ ͫͦͼ͊͜͡Έ͔ͤ ͙͗ͭͭΎ ͍ͨͦͪͤ͜Ύͤͦ ͘ ͒ͭ͜Έ͙ͣΣ Ύ͟͜ 
͍ͤ͊;͊ΌͭΈͫΎ ͯ ΄ͦ͟͜͡ ώмуΣ рфϐΦ  

˸͙ ͔͔ͨͪͦͤ͊ͤ͟͜Σ ΅ͦ ͒ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎ ͣ͊Ί ͙͙͍͙͚ͨͦͭͤ͘ ͍͙͍ͨ͡ ͤ͊ 
͋͊ͭΈ͍͟͜Φ ˤͦͤͦ ͣ͊Ί ͔͔͍͎͙ͨͪ͊ ͔ͤ ͙͡΄͔ ͒͡Ύ ͙͙͙͒ͭͤΣ ͊ ͚ ͒͡Ύ ͎͒ͦͪͦͫͦͦ͡Φ ˭ 
͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͒ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎ ͍͒ͦͦ͘͡ΎΊ ͙͙͒ͭͤ͜ ͍͙͍͙ͪͦ͊ͭͫ͘Έ ͯ ͍͜͡ΈͤͦͣͯΣ 
͙͍͍ͨͪͪͦ͒ͦ͒ͨͦ͒ͤͦͣͯ͜͜ ͔͔͍͙ͫͪ͒ͦ΅͜Σ ͊ ͘ ͤ͜΄͎ͦͦΣ ͙͚͒ͦͪͦͫ͡ ͣ͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ 
͍ͤ͊;͙͊ͭͫΎ ͍͍ͨͪͦ͒ͦ͗ ͙͗ͭͭΎΦ ˨ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎ ͒͊Ί ͎ͣͦͯ͘ ͋͊ͭΈ͊ͣ͟ 
ζ͍͙͙ͫͭͦͪͭ ͊ͫͤͯ͟͡ ͣͤ͊ͭͯ͟͜ ͍ͤ͊ͦͦ͟͡ ͯ͟ͻ͎ͦͤͤͦͦ ͫͭͦ͊͡η [16, 56]. ˢΦ ˶ ͔΅͔ͤͦ͟ 
͔ͨ͒ͪͫ͜͟͡ΌΊΥ ζˣ͊ͭΈ͙͟ ͒ͦͣ͊΄ͤ͜ͻ ͯ;͍ͤ͜ ͍͟͡Ό;͔ͤ͜ ͯ ͨͪͦͼ͔ͫ ͍͍͒ͤͦ͜͡Ό͍͊͡Έͤͦ͝ 
͍͙ͦͫͭ͜  ͚ ͍͙ͫ͊ͣͦͦͫͭ͜Σ ͚͎ͨͦͫͭͤͦͦ͜  ͚ ͔ͤͯͻ͙͡Έ͎ͤͦͦ ͨͤ͊ͤͤ͘͜Ύ ͭ ͊ ͍͔ͭͦͪͤͤΎ 
͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͍ͫͭͯ͜ ͒͡Ύ ͍ͫͦ͝ͻ ͔͚͒ͭ͜η ώрΣ нлϐΦ ˻͔ͭ͗Σ ͔ͭ͊͟ ͍ͤ͊;͊ͤͤΎ ͙ͪͦ͋ͭΈ 
͋͊ͭΈ͍͟͜ ͋͜͡Έ΄ ͎͍͙͙ͦͪ͊ͤͦ͊ͤͣ͘͜  ͚ ͙͒ͫͼ͙͍͙͙ͨͤͦ͊ͤͣ͜͡Υ ͍͙ͦͤ ͍ͨͦͤͫͭ͜Ό 
͔͔͔ͦͫͪ͒͗ͤ͘͜ ͤ͊ ͙͗ͭͭ͜ ͙͙͙͒ͭͤΣ ͭͦͣͯ ΅ͦΣ ͙ͦ͟͡ ͙͒ͭ͜ ͍ͤ͊;͊ΌͭΈͫΎ ͒ͦͣ͊Σ ͭͦ 
͍͔͙ͯ͟͡ ͍͎ͯ͊ͯ ͙ͨͪ͒͜͡ΎΌͭΈ ͣ͝Φ ̂ ͙ͪͦ͒ͤ͊ͻΣ  ͯΎ͙͟ͻ ͙͒ͭ͜ ͍ͤ͊;͊ΌͭΈͫΎ ͍͒ͦͣ͊Σ 
͒ͦͣͤͯ͜ΌͭΈ ͍͙ͤ͊͒͘;͚͊ͤͦ ͣ͜ͼͤ͜ ͔͚ͫͣͤ͜͜ ͍͙͙͒ͤͦͫͤ͜Φ ̂ ͋͊ͭΈ͍͟͜ ζ͒ͦͣ͊΄ͤ͜ͻη 
͔͚͒ͭ͜ ͣ͜ͼͤ͜ ΄͡Ό͙͋Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͋͊ͭΈ͙͟ ͣ͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍ͤ͊;͙͊ͭͫΎ 
͍͍ͨͪͦ͒ͦ͗ ͙͗ͭͭΎΦ ́͊͟͜ ͙͙ͪͦ͒ͤ ͍ͦͦ͒͜͡ΌͭΈ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͙͍ͨͪͦ͒ͯͭͤͦͫͭ͟͜ ͭ ͊
ͣ͊ΌͭΈ ͍ͫͦ͋ͦ͒ͯ ͙͒ͯͣ͟  ͚ͨ ͍͔͙ͦ͒ͤ͜͟  ͍ͫ ͯͫͨ͜͡Έ͍ͫͭ͜ [18, 103ς104]. 

˨ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎ ͍ͫͭͦͪΌΊ ͙ͫͨͪΎ͙͍ͭ͜͡ ͍͙ͯͣͦΣ ͊͘ Ύ͙͟ͻ ͙ͪͦ͒ͤ͊ ͨͪ͊ͼΌΊ 
Ύ͟ ͙ͦ͒ͤ ͙͚ͣͦͤͦͭͤ͜͡ ͔͙͍ͦͭ͟͟͡Φ ͔͙̉ͤ͡ ͫͣ͜Ω͝ ͦ͋ΩΊ͒ͤ͊ͤ͜ ͫͨ͜͡Έ͙͙ͤͣ ͔͔͙ͤͭͪͫ͊ͣ͜Σ 
͍͙ͫͨͪ͊͊ͣ ͭ͊ ͊ͤ͘ΎͭͭΎ͙ͣΦ ζ˨ͦͣ͊΄ͤ͜η ͙͒ͭ͜ ͣ͊ΌͭΈ ͎ͣͦͯ͘ ͍͙͍͙ͪͦ͊ͭ͘ ͍ͫͦ͝ ͍ͭͦͪ;͜ 
͒͋ͤͦͫͭ͘͜͜Φ ́͊͟͜ ͙͒ͭ͜ ͣ͊ΌͭΈ ͒ͦͫͭ͊ͭͤΈͦ ;͊ͫͯ ͤ͊ ;͙ͭ͊ͤͤΎΣ ͣ͊͡Ό͍͊ͤͤΎΣ ͙ͨͫΈͣͦ 
ͭͦ΅ͦΦ ˨͙ͭ͜Σ ͦͭͪ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͍͒ͦͣ͊Σ ͔ͤ ͔͔ͦ͋ͣ͗ͤ͜ ;͍͙͙͊ͫͦͣ ͔͙ͣ͗͊ͣ 
΄͟͜͡Έ͎ͤͦͦ ͯͪͦͯ͟Φ ˣ͊ͭΈ͙͟ ͣͦ͗ͯͭΈ ͯ ͋ͯ͒Έ-Ύ͙͚͟ ͔ͣͦͣͤͭ Ύ͟ ͪͦͨͦ͘;͙͊ͭΣ ͭ͊͟ ͜ 
͊ͤ͘͟͜;͙͙ͭ ͊ͤ͘ΎͭͭΎ ͘͜ ͍͙ͫͦͣ͝ ͒ͭ͜Έ͙ͣΦ ˤ͙ͦͤ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍͍ͫͭ͊ͤͦ͡ΌΌͭΈ ͙͍ͭͪ͊ͫͭ͜͡Έ 
ͯͪͦͯ͟Σ ͍͊͗͊͘Ό;͙ ͤ͊ ͪͤ͘͜͜ ͺ͙͊ͭͦͪ͟ ς ͫ͊ͣͦͨͦ;ͯͭͭΎ ͙͙͙͒ͭͤΣ ͝͝ ͺ͙͘͜;͙͚ͤ ͜ 
ͣͦͪ͊͡Έ͙͚ͤ ͫͭ͊ͤ ͭͦ΅ͦΦ ζ˨ͦͣ͊΄ͤ͜η ͙͒ͭ͜ ͒ͦͫͭ͊ͭͤΈͦ ͍͒ͨͦ͜;͙͍͊ΌͭΈΣ ͦͫ͟͜͡Έ͙͟ ͔ͤ 
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ͣͯ͘΄͔ͤ͜ ͨ͒͊͜͡΄͍͍͙ͭͦͯ͊ͭͫΎ ͨ͒͜ ͪͦ͊͒͘͟͡ ΄͙ͦ͟͡Φ ́͊͟͜ ͙͒ͭ͜ ͙ͦͭͪͣͯΌͭΈ ͒ͦͫͭ͊ͭͤΈͦ 
͋͊ͭΈ͍ͫ͟͜Έͦ͟͝ ͍͎͙ͯ͊Σ ͦͫ͟͜͡Έ͙͟ ζ͒ͦͣ͊΄ͤ͜η ͙͒ͭ͜ ς Ί͙͒ͤ͜ ͯ;ͤ͜ ͯ ζ͊ͫ͟͜͡ηΦ   

˨͗Φ ̆ͦͭ͡ ͙͍ͨͫ͊Υ ζ˶Ό͙͒ ;͊ͫͭͦ ͔͍͍ͤͪͦ͊ͤͦ͘ ͎͍ͦͦͪΎͭΈ ͔ͣͤ͜Σ ΅ͦ Ύ͟΅ͦ ͙ͣ 
͍͙͒ͦͦͣͦ͘͡ ͒ͭ͜Ύͣ ;͙͙ͯͭ ͔ͭΣ ΅ͦ ͍͙ͦͤ ͻͦ;ͯͭΈΣ ͭͦ ͍͙ͦͤ ͫͭ͊ͤͯͭΈ ͍ͯ͘Έ͙͙ͣ͟ 
͔ͫͨͼ͙͊ͫͭ͊ͣ͜͜͡Φ ͔̇ ͔ͤ ͭ͊͟Φ ͔̇ ͙ͨͪͭ͊ͣ͊ͤͤͦ ͙͒ͦͪͦͫͣ͡Τ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ Ί ͎͋͊͊ͭͦ 
͡Ό͔͚͒Σ Ύ͟͜ ͊͘;͙͙͙ͤͫ͡Ύ  ͍ ͔ͣ͊ͤ͡Έ͙͟ͻ ζͺ͔ͦͪͭͼΎͻη ΄ͭͯ;ͤͦ ͔͔͎ͦ͋ͣ͗ͤͦͦ 
͙͍͎ͨͪ͊ͭͤͦͦ ͍ͤ͊;͊ͤͤΎΦ ˢ͔͡ ͍͒ͦͪͦ͘͜ ͙͒ͭ͜Σ Ύ͟΅ͦ ͍͙ͦͤ ͙͙͍͒ͦͨͭ͜͡ ͚ ͔ͤ͊͘͡Ύ͊ͤ͟͜Σ ͔ͤ 
͍ͤ͊;͊ΌͭΈͫΎ ͍ ͙͚ͭ͊͟ ͫͨͦͫ͋͜Τ ͝ͻͤΊ ͍ͤ͊;͊ͤͤΎ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍ ͎͋͊͊ͭΈͦͻ ͤ͊ͨͪΎͣ͊ͻΦ 
˴͔ͦ͗ͤ ͍͔ͤͦ ͨͦͤΎͭͭΎΣ ΅ͦ ͍͙ͦͤ ͍͙͍;͙͙͡Σ ͫͨͪΎ͍ͣͦͯΊ ͒ͦ ͍͙ͤͦͻ ͨͦͤΎͭΈΣ Ύ͟͜ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͍;͙͙ͭΦ ˲ͻͤΎ ͙͙͍͒ͦͨͭͫͭ͜͡Έ ͙͡΄͔ ͪͦͫͭ͊͘Ί ͍͒͜ ͎ͭͦͦΣ Ύ͟ ͍͙ͦͤ ͝͝ 
͙͍͗͡ΎͭΈΦ ˭͍͊͒͊ͤͤΎ ͙͒ͦͪͦͫ͡ͻ ς ͘ ͍͊͒ͦͦ͡Έ͙͙ͤͭ ͼΌ ͙͙͍͒ͦͨͭͫͭ͜͡Έη ώ11, 233].      

̂ мфтм ͪͦͼ͜ ͔͎͎ͨ͒͊ͦ ͊ͨͦ͘;͍͍͊ͭͯ͊͟ ˢͫͦͼ͊͜ͼ͜Ό ˨͗ͦͤ͊ ̆ͦͭ͊͡Φ ˢͫͦͼ͊͜ͼ͜Ύ 
ͫͨͦ;͊ͭͯ͟ ͣ͊͊͡ ͤ͊ ͔ͣͭ͜ ͨͦ΄͙͔ͪͤͤΎ ͔͚͒͜ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͔ͭΣ Ύ͟ ͙͒ͭ͜ ͍ͤ͊;͊ΌͭΈ-
ͫΎ ͭ͊ ͨͪͦ ͔ͭΣ Ύ͟ ͣͦ͗ͤ͊ ͔͔͍͙͙ͨͪͭͦͪͭ ΄ͦͯ͟͡ ͤ͊ ͣͫ͜ͼ͔Σ Ύ͔͟ ͊ͦ͘ͻͦ;ͯΊ ͔͔͔ͤ͊͗ͤ͘͡ 
͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜Σ ͜ Ύ͔͟ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍͒͜ ͙ͭͪ͊͒ͼ͚͎ͤͦͦ͜ 
ζ͔͙ͪ͗ͣͯη ͍ͤ͊;͊ͤͤΎ  ͚͔͍ͭͫͭͯ͊ͤͤΎΦ ˽ͪ͊ͼ͜ ͔͎͎ͨ͒͊ͦ͊ Ύ͍ͫͪ͊ͦ͟ ͔͒ͣͦͤͫͭͪͯΌͭΈ ͚ͭͦ 
ͺ͊ͭ͟Σ ΅ͦ ͯ;ͤΎͣ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙ͫͭͦͪͭ ͔ͭ͊͟ ͔͔͍͙ͫͪ͒ͦ΅͔Σ  ͯΎͦͣͯ͟ ͋ ͝ͻͤ͜ ͚ͤ͊ͪ͊͟΅͜ 
͒͋ͤͦͫͭ͘͜͜ ͍͙͍͙ͪͦ͊ͫ͘͡ΎΦ ˹͊ ͗͊͡ΈΣ ΄͙ͦ͟͡ ͔ͤ ͍ͫͭ͊͡ΎͭΈ ͔ͣͭͯ ς ͍͙͙ͫͭͦͪͭ 
͙͍͍͔ͨͪͪͦ͒ͦ͒ͨͦ͒ͤ͜͜Σ ͍͜͡Έ͔ͤ ͔ͨͦ͡ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ  ͚͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΦ ͙́͊ͣ͟ 
;͙ͤͦͣΣ ˢͫͦͼ͊͜ͼ͜Ύ ͯ ͍͚ͫͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͒͒͊͊͜͡ ͔͔͍͎ͨͪ͊ͯ ͒ͦͣ͊΄ͤΈͦͣͯ ͍ͤ͊;͊ͤͤΌΦ 

˽ͫ͜͡Ύ ͍͙ͻͦ͒ͯ ͔ͨͪ΄͎ͦͦ ͔ͤͦͣͪ͊ ͔͙ͨͪͦ͒͜;͎ͤͦͦ ͍͎͒ͪͯͦ͊ͤͦͦ͟ ͗ͯͪͤ͊ͯ͡ ͨͪͦ 
͒ͦͣ͊΄ͤΌ ͍ͦͫͭͯ͜ ζ˻͙͙͚ͫͦ͋ͫͭͫͤ͜ ͪͫͭ͜ ͔͋͘ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜η  ͍ мфтт ͪͦͼ͜ 
͎͍͙ͦͦͤͣ͡ ͍͊͒͊ͤͤ͘Ύͣ ˢͫͦͼ͊͜ͼ͜͝ ˨͗ͦͤ͊ ̆ͦͭ͊͡ ͫͭ͊ͦ͡ ͙ͨͭ͊ͤͤΎ ͙͙ͨ͒ͭͪͣ͜͟ ͋͊ͭΈ͍͟͜Σ 
Ύ͟͜ ͻ͙ͦͭ͜͡ ͍ͤ͊;͙͊ͭ ͍ͫͦ͝ͻ ͔͚͒ͭ͜ ͯ͒ ͦͣ͊Φ ˣ͎͊͊ͭͦ ͋͊ͭΈ͍͟͜ ς ͙ͨͪͻ͙͡Έ͙͍ͤ͟͜ ˨͗Φ ̆ͦͭ͊͡Σ 
͍͙͒ͪͯͯ͊͟͡ ͍͚ͫ͜ ͍͒ͦͫ͒͜ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎ ͍ ͼΈͦͣͯ ͗ͯͪͤ͊͜͡Σ Ύ͙͚͟ ͍ͫͭ͊ 
͍ͦͫͤͦͦΌ ͙͎͙ͤ͟ ζ˹͍͊;͙ ͔͔ͫ͋η όTeach your ownύ ˨͗Φ ̆ͦͭ͊͡Φ ̇Ύ ͙͎ͤ͊͟  ͚ͫΈ͎ͦͦ͒ͤ͜ 
Ί ͤ͊ͫͭ͜͡ΈͤͦΌ ͙͎ͤͦ͟Ό ͒͡Ύ ͙ͨͪͻ͙͡Έ͙͍ͤ͟͜ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎΦ  

̂ ͍͍ͫͭͦͦͣͯ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͨͪͦͫͭͦͪ͜ ͨͦ΄͙͔ͪͤͤΎ ͔͚͒͜ ˨͗Φ ̆ ͦͭ͊͡ 
͍͍͒͋ͯ͊ͦͫ͜͡Ύ ͚ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ;͔͔ͪ͘ ˢͫͦͼ͊͜ͼ͜Ό ˨͗ͦͤ͊ ̆ͦͭ͊͡Σ Ύ͊͟ Ί 
͎ͪͦͣ͊͒ͫΈͦ͟Ό ͍ͦͫͭͤ͜ΈͦΌ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΊΌΦ ˿͔͊ͣ ͼΎ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍͙͍͒͊͊͊͡ 
͗ͯͪͤ͊͡ ζ˻͙͙͚ͫͦ͋ͫͭͫͤ͜ ͪͫͭ͜ ͔͋͘ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜η όGrowing without 
schooling) ώтϐΣ ͊ ͨͤ͘͜͜΄͔Σ ͯ ͍͘ΩΎͯ͘͟ ͘ ͍͙ͪͦͭͦͣ͘͟ ˱˴́Σ ͍͙ͫͭͦͪ͊͡ ͍͙ͯͣͦ ͒͡Ύ ͦͤ-
͚͊ͤ͡ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͯͫͣ͊͜Σ ͻͭͦ ͼ͍͙͊ͭ͜͟ΈͫΎ ͫͨ͊͒΅͙ͤͦΌ ˨͗Φ ̆ ͦͭ͊͡Φ  

˿ͨ͊͒΅͙ͤ͊ ˨͗Φ ̆ͦͭ͊͡ ͤ͊͜͡;ͯΊ ͙ͦ͒ͤ͊͒ͼΎͭΈ ͙͎ͤ͟ ͨͪͦ ͍ͤ͊;͊ͤͤΎ  ͚
͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜Φ ˭͎͒ͤͦ͜ ͘ ͙͙͒͊ͤͣ ˢͫͦͼ͊͜ͼ͜͝ ˨͗ͦͤ͊ ̆ͦͭ͊͡ ͙͎͙ͤ͟ ͔͎͎ͨ͒͊ͦ͊ 
͍͙͒͊ͤ͜ ΄ͫͭͤ͊͒͜ͼΎͭΈͣ͊ ͍ͣͦ͊ͣ  ͙ ό͎͚͊ͤͫ͜͡Έͦ͟ΌΣ ͺͪ͊ͤͼͯ͘Έͦ͟ΌΣ ͔ͤͣ͜ͼΈͦ͟Ό, 
ͨͦ͡ΈͫΈͦ͟ΌΣ ΎͨͦͤͫΈͦ͟ΌΣ ;͔ͫΈͦ͟ΌΣ ͔ͭͯͪͼΈͦ͟ΌΣ ͺͤͫ͜Έͦ͟ΌΣ ͍͔ͤͦͪ͘Έͦ͟Ό, 
͚ͭ͊ͫ͜͜͡Έͦ͟ΌΣ ͎͋ͦ͊ͪͫ͡Έͦ͟ΌΣ ͚ͪͦͫͫ͜Έͦ͟ΌΣ ͙͋ͪ͊͘͡ΈͫΈͦ͟ΌΣ ͔͚ͦͪͫ͟Έͦ͟Ό, 
͎ͨͦͪͭͯ͊͡ΈͫΈͦ͟Ό ͭ͊ ͍͙ͪͭͦ͜ύͣΦ ˹͊ ͼΈͦͣͯ ͔͔ͨͪ͊͒͟͡ ͙͎ͤ͟ ˨͗Φ ̆ ͦͭ͊͡ ͤ͜΄͙͙ͣ 
͍ͣͦ͊ͣ ͙ ͔ͤ ͙͙ͨͪͨͤΎΊͭΈͫΎΣ ͜ ͼ͔ Ί ͍ͫ͒͜;͔ͤͤΎͣ ͎ͭͦͦΣ ΅ͦ ͔͒͜͝ ͔͎͎ͨ͒͊ͦ͊ ͍͔ͫ ͋͜͡Έ΄͔ 
͙ͦͭͪͣͯΌͭΈ ͨͦ΄͙͔ͪͤͤΎ  ͍ ͯͫ Έͦͣͯ ͍ͫͭ͜͜  ͚ ͙ͦͪͫͭͯ͟ΌͭΈͫΎ ͨͦͨͯ͡Ύͪͤͫͭ͜Ό ώ8]. 
˿͍ͨͦ͒͊͜ΊͣͦͫΎΣ ΅ͦ ͙͎͙ͤ͟ ˨͗Φ ̆ͦͭ͊͡ ͨͦ͋͊;͊ͭΈ ͍ͫͭ͜ ͜ ͍ ͯͪ͊ͤͫ͟͝Έͦͣͯ͟ ͔͔ͨͪ͊͒͟͜͡Φ  
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˽ͫ͜͡Ύ ͔ͫͣͪͭ͜ ˨͗Φ ̆ ͦͭ͊͡  ͍ мфур ͪͦͼ͜ ͚͎ͦͦ ͍ͫͨͪ͊ͯ ͍͙͙ͨͪͦ͒ͦ͗͡ 
ͦ͒ͤͦ͒ͯͣͼ͜Σ ͔͔ͫͪ͒ Ύ͙͟ͻ ͙͍͔ͦͫͦ͋͡ ͣͫ͜ͼ͔ ͨͦͫ͒͊͜Ί ˽͊ͭͪ͜͟ ͔͎̅͊ͪͤ͊Φ ͍̇͊ͦ͜͟Σ ΅ͦ 
ͤ͊ ͨͦ;͊ͭͯ͟ ͚͍ͤ͊ͦͣͫͭ͊͘ ͘ ˨͗Φ ̆ ͦͭͦͣ͡Σ ˽Φ ̅ ͔͎͊ͪͤ͊ ͔ͤ ͍͋ͯ ͒ͦ ͤ͟͜ͼΎ 
͔͔͙͚ͨͪͦͤ͊ͤ͟ ͯ ͔͔͍͎ͨͪ͊͊ͻ ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜Φ ́͊͟, ˽ Φ ̅ ͔͎͊ͪͤ͊ ͎͍͍͊͒ͯ͊͘Υ ζ˨͡Ύ 
͔͔ͣͤ ͋ͯͦ͡ ͍͔͊͒ͦͦͤͤ͘͡Ύͣ ͙͚͙ͨͪͭ ͒ͦ ͦͺͫͯ͜Σ ͙ͦ͟͡ ˨͗Φ ̆ ͦͭ͡ ͍͋ͯ ͤ͊ ͪͦ͋ͦͭ͜Σ ͔͊͡ 
͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͔ͭΣ ΅ͦ ͍ͤ͜ ͍͋ͯ ͙͍͙͊ͭͤͣ͟ ͙ͨͫΈ͔͙ͣͤͤͦͣ͟ ͜ ͔ͭͦͪͦͣ͟͡Σ ͚͎ͦͦ ͣͦ͗ͤ͊ 
͋ͯͦ͡ ͔ͤ ͨͦ͋͊;͙͙ͭ ͤ͊ ͣͫ͜ͼ͜ ͨͪͦͭΎ͎ͦͣ ͙ͭ͗ͤΎ ό͊ ͭͦ ͚ ͋͜͡Έ΄͔ύ ͎ͦ͗ͤͦͦ͟ ͣͫ͜ΎͼΎΦ 
˹͊ ΅͊ͫͭΎΣ Ύ ͙͍͍ͦͭͪͣͯ͊ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͍͒͜ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͔͎͙ͦ͊ͣ͟͡ ͨͦ ͪͦ͋ͦͭ͜Σ ͘ 
͙͙ͭͣΣ ͻͭͦ ͨͦ͒͜͡Ύ͍ ͔͒͜͝ ˨͗Φ ̆ ͦͭ͊͡ ͨͪͦ ͍ͦͫͭͯ͜Σ ͍͒͜ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ 
͙ͨͪͻ͙͡Έ͙͙ͤ͊ͣ͟ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎ  ͚ ͯͫͣ͊͜ ͙͙ͭͣΣ ͻͭͦ ͍͍͍͍͒͒ͯ͊͜͜ 
ˢͫͦͼ͊͜ͼ͜Ό ˨͗ͦͤ͊ ̆ͦͭ͊͡Φ ˭͔ͪ΄ͭͦΌΣ Ύ ͨͦ;͍͊ ͍͙͍͙ͤ͊͊ͭ͘ ͒ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎ, Ύ͟ 
͍͙ͨͪ͊͡Έ͙͚ͤ ͍͚ͦͫͭͤ͜͜ ͍͙͋ͪ͜Φ ˻͒ͤ͊͟Σ ͨͪͦͨͪ͊ͼΌ͍͍͊΄͙ ͍͒͊ ͙ͪͦ͟ ͍ ˢͫͦͼ͊͜ͼ͜͝Σ 
͙ͣ ͘ ͙͒ͪͯ͗ͤͦΌ ͍͔ͫ ͗ ͙͋ͯ͡ ͔͔͍ͤͨͤ͜Σ ;͙ ͎͍ͦͭͦ͜ ͙ͣ ͍ͤ͊;͙͊ͭ ͍ͫͦ͝ͻ ͚ͣ͊͋ͯͭͤ͜ͻ 
͔͚͒ͭ͜ ͯ͒ ͦͣ͊ηΦ ˹͔͍͊͗͊͘Ό;͙ ͤ͜ ͤ͊ ΅ͦΣ ˽Φ ̅ ͔͎͊ͪͤ͊ ͍͔ͫ ͗ ͙ͭ͊͟ ͍ͤ͊;͍͊ ͍ͫͦ͝ͻ 
ͭͪΈͦͻ ͔͚͒ͭ͜ ͯ͒ ͦͣ͊Σ Ύ͙ͣ͟ ͔ͯ͗ ͍͙͍͙ͨͦͤͦͫ͡Ύ нсΣ но ͜  нл ͍ͪͦ͟͜ ώ15]. 

˽Φ ͔͎̅͊ͪͤ͊ ͙ͨͪΊ͍͒ͤ͊ͫΎ ͒ͦ ͪͯͻͯ ͍ ͙ͨ͒ͭͪͣͯ͜͟ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎ  ͍
мфум ͪͦͼ͜Σ ͔ͫ͊ͣ  ͍͚ͭͦ ;͊ͫΣ ͙ͦ͟͡ ͨͦ;͍͊ ͨͪ͊ͼΌ͍͙͊ͭ ͍ ˢͫͦͼ͊͜ͼ͜͝ ˨͗ͦͤ͊ ̆ͦͭ͊͡Φ 
˽Φ ̅ ͔͎͊ͪͤ͊ ͭͫͤͦ͜ ͍ͫͨͨͪ͊͜ͼΌ͍͍͊ ͘͜ ˨͗Φ ̆ ͦͭͦͣ͡Φ ˽ͫ͜͡Ύ ͔ͫͣͪͭ͜ ˨͗Φ ̆ ͦͭ͊͡ 
˽Φ ̅ ͔͎͊ͪͤ͊ ͍ͫͭ͊ ˽͔͙͔ͪ͒ͤͭͦͣ͘ ˢͫͦͼ͊͜ͼ͜͝ ˨͗ͦͤ͊ ̆ͦͭ͊͡Φ ˭ мфур ͪͦͯ͟ ͍ͤ͜ ͍͋ͯ 
͍͙͍͒͊ͼ͔ͣ ͗ͯͪͤ͊ͯ͡ ζ˻͙͙͚ͫͦ͋ͫͭͫͤ͜ ͪͫͭ͜ ͔͋͘ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ηΦ ˬͯͪͤ͊͡ 
͙͙͙͍ͨͪͨͤ ͍ͫͦΌ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͙ͫͭͦͨ͊͒͜͡ нллм ͪͦͯ͟Φ ̅ͯͤ͟ͼ͜͝ ͗ͯͪͤ͊ͯ͡ 
͍ͨͪͦ͒ͦ͗ͯΊ ͍͙͍͙ͦͤͯ͊ͭ͟ ˢͫͦͼ͊͜ͼ͜Ύ ˨͗ͦͤ͊ ̆ͦͭ͊͡ [18, 104].  

˽Φ ͔͎̅͊ͪͤ͊ ͍ͫͭ͊ ͔͎͒ͦͦͦͣ͜͡Σ ͔͔͙ͭͦͪͭͦͣ͟ ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜Σ ͙ͨ͒ͤͣ͜͡ 
͍͊ͭͦͪͦͣΣ Ύ͙͚͟ ͙͍ͪͦ͋͘ ͍͔͙͡;͔͙͚ͤ͘ ͍͔ͤͫͦ͟ ͯ ͤ͜΄͜ ͍ͦͫͭͤ͜͜ ͍͙͒͊ͤͤΎ ˢͫͦͼ͊͜ͼ͜͝ 
˨͗ͦͤ͊ ̆ͦͭ͊͡Φ ˹͚͊͋͜͡Έ΄ ͍͒ͦͣ͜͜ ͚͎ͦͦ ͨͪ͊ͼ͜Υ ζ˨ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎ ͒͡Ύ 
ͨͦ;͍͊ͭ͟͜ͼ͍͜η όмффу ͪΦύ όThe BeginnerΩs Guide To HomeschoolingύΣ ζ˹͍͊;͙ ͔͔ͫ͋Υ 
͙͎ͤ͊͟ ˨͗ͦͤ͊ ̆ͦͭ͊͡ ͨͪͦ ͒ͦͣ͊΄ͤΊ ͍ͤ͊;͊ͤͤΎη όнлло ͪΦύ όTeach Your Own: The 
John Holt Book of HomeschoolingύΦ ˤͤ͜ Ί ;͙͊ͫͭͣ ͎͔ͦͫͭͣ ͔͔͍͚͙ͭͤ͘͜͜͡ͻ ͭ͊ ͪ͊͒ͦ͜ 
͔͔ͨͪ͒͊; ͯ Ύͦͫͭ͟͜ ͔͔ͫͨͪͭ͊͟ ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜Φ ˽Φ ̅ ͔͎͊ͪͤ͊ ͍ͪͦͨͦ͒͊͘͜Ί ͨͪͦ 
͒ͦͣ͊΄ͤΌ ͍ͦͫͭͯ͜Σ ͨͦ΄͙ͪΌΊ ͙͒ͯͣ͟ ˨͗Φ ̆ ͦͭ͊͡ ͯ ˿̊ˢΣ ˱ͪ͊ͤ͒͜͡͝Σ ˴͊ͤ͊͒͜Σ 
˴ͦͯͣ͋͜͡͝Σ ˢ͎ͤ͜͡͝ ͭ ͊ ˱ͭ͊͜͡͝ ώмрΣ млпς105]. 

˭͊ ˽Φ ̅ ͔͎͊ͪͤͦΌΣ ͎͍͔ͦͦͤ͡ ͍͊͒͊ͤͤ͘Ύ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎ ς 
͎͙͒ͦͨͦͣͦͭ ͙͒ͦͪͦͫͣ͡ ͜ ͒ͭ͜Ύͣ ͙͙͗ͭ  ͚ͨ ͍͙ͤ͊͊ͭ͘͜ ͍ͫͭ͜ ͭ͊͟Σ Ύ͟ ͼΈ͎ͦͦ ͔ͤ ͍͒ͦͦ͘͡ΎΊ 
͙͙ͪͦ͋ͭ ͙ͭͪ͊͒ͼ͚ͤ͊͜ ΄ͦ͊͟͡Φ ˽Φ ̅ ͔͎͊ͪͤ͊ ͍ͨͦͤͫͭ͜Ό ͙ͨ͒ͭͪͣͯ͜Ί ͭͦ;ͯ͟ ͦͪͯ͘ 
˨͗Φ ̆ ͦͭ͊͡  ͚͔ͨ͒ͪͫ͜͟͡ΌΊΣ ΅ͦ ͎͍͔ͦͦͤ͡ ͍͊͒͊ͤͤ͘Ύ ͍͙ͦͫͭ͜ ς ͔ͤ ͔͔͍͙͙ͨͪͭͦͪͭ 
͍͙͒ͦͣ͜͟ ͤ͊ ΄͙ͦ͟͡Σ ͊ ͙͙ͪͦ͋ͭ͘ ΄͙ͦ͟͡ ͔ͣͤ΄ ͫͻ͙͙ͦ͗ͣ ͤ͊ ΄͙ͦ͟͡ [18, 104].  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. ˻͔ͭ͗Σ 
ͨͦ΄͙͔ͪͤͤΌ ͔͚͒͜ ˨͗Φ ̆ ͦͭ͊͡  ͍ͣ͗ͤ͊ͪͦ͒ͤͦͣͯ͜ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜ ͙ͫͨͪΎ͊͡ 
͙ͤ͊͘͟ ;͙͙͍ͤͤ͟͜Υ ͔͍͍͔ͤ͒ͦͦͤͫͭ͜͡Έ ͎ͪͦͣ͊͒Ύͤ ͙ͪͤ͘͜ͻ ͪ͊ͤ͟͝ Ύͫͭ͟͜Ό ͔͔ͫͪ͒ͤΈͦ͝ 
͍͙ͦͫͭ͜Τ ͍͙ͪͦͭͦ͘͟ ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜ Ύ͟ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤͦ͝ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΤ 
͒͜Ύ͡Έͤͫͭ͜Έ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͍ͦͫͭͤ͜͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Υ ζˢͫͦͼ͊͜ͼ͜Ύ 
˨͗ͦͤ͊ ̆ͦͭ͊͡ηΣ ζ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͔͒ͦͫ͒͗ͤ͜͡Έ ͒ͦͣ͊΄ͤΈ͎ͦͦ ͍ͤ͊;͊ͤͤΎηΣ 
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ζˢͫͦͼ͊͜ͼ͜Ύ ͊͘ͻ͙ͫͭͯ ͒ͦͣ͊΄ͤ͜ͻ ΄͟͜͡ ˿̊ˢηΤ ͍͙ͨͯͫ͟ ͍ͯͨͪͦ͒ͦ͗ нп ͍ͪͦ͟͜ 
͗ͯͪͤ͊ͯ͡ ζ˻͙͙͚ͫͦ͋ͫͭͫͤ͜ ͪͫͭ͜ ͔͋͘ ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ηΤ ͔͔ͨͪ͊͒͟͡ ͜ ͍͙͒͊ͤͤΎ 
ͨͪ͊ͼΈ ˨͗Φ ̆ ͦͭ͊͡ ΄ͫͭͤ͊͒͜ͼΎͭΈͣ͊ ͍͙ͣͦ͊ͣΤ ͨͦ΄͙͔ͪͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ 
˨͗Φ ̆ ͦͭ͊͡ ͭ ͚͎͊ͦͦ ͫͨ͊͒΅͙ͤͯ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ 
͔ͭͻ͎͚ͤͦͦ͜͡ ͤ͊ ͎͋ͦ͊͡ͻΣ ͺͦͪͯͣ͊ͻΣ ͨͦͪͭ͊͊͡ͻΣ ͚ͫ͊ͭ͊ͻΣ ͙͍ͨͪͫΎ;͔͙ͤͻ ͔ͨͪͦ͋ͣ͊ͣ͡ 
͔ͪ͊͊͘͜͡ͼ͜͝ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤͦ͝ ͍͙ͦͫͭ͜Φ 

˽͎͙ͪͦͤͦͫͭ;͙͚ͤ ͔ͨͦͭͤͼ͊͜͡ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͔͙͚ͯͣͦͤ͘͡ 
͙͍ͣͦ͗ͫͭ͜͡Ό ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͚͎ͦͦ ͔͍ͣ͊ͭͪ͊͜͜͡ ͜ ͍͙͍͍ͫͤͦ͟͜ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ 
ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͨͦ΄͍ͯ͟͜ ͘ ͫͭͦͪ͜͜͝ ͊ͪͯ͋͗ͤͦ͘͜͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͙ͪͦͪͦ͋͘͟ 
͔ͺ͔͙͍͙ͭͤ͟ͻ ΄͡Ύͻ͍͜ ͍͙ͪͦͭͯ͘͟ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͍;͙͔ͭ͡ΎΣ 
͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙ͨͪ;͙ͤ ͜ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͔͍ͤ͒͊; ͯ;͍ͤ͜ ͯ ͍ͤ͊;͊ͤͤ͜Σ ͔͙͙ͣͭͦ͒͟ 
ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡ΎΣ ͍͔ͫͭͦͪͤͤΎ ͙ͫͨͪΎ͙͍͙ͭ͡ͻ ͍ͯͣͦ ͒͡Ύ ͒ͦ͋ͯͭͭ͘Ύ 
Ύͫͤͦ͟͜͝ ͍͙ͦͫͭ͜Σ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͒ͦͣ͊΄ͤΈͦ͝ ͍͙ͦͫͭ͜ Ύ͟ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤͦ͝ ͒ͦ 
΄͟͜͡Έͤͦ͝ ͺ͙ͦͪͣ ͤ͊;͊ͤͤΎΦ 
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˾ͯ͋͊ͤ ˶Φ ˹ Φ ˿ͦ ͍͔͔ͪͣͤͤ·͔ ͔͔ͭͤ͒ͤͼ͙͙ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͙͔͚͒ ͦ ͒ͦͣ͊΄͔ͤͣ 

͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Φ 
˿ͭ͊ͭΈΎ ͪ͊ͫͪ͟·͍͔͊ͭ ͪͦ͡Έ ˢͫͫͦͼ͙͊ͼ͙͙ ˨͗ͦͤ͊ ̆ͦͭ͊͡ ͍ ͔͙͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͙͔͚͒ 
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ͫͦͦ͋΅͔͍ͫͭ͊ ͟ ͔͙ͤ͊ͫ͒͡Ό ˨͗ͦͤ͊ ̆ͦͭ͊͡ ͍·͍͊ͤ͘Σ ͔͔ͨͪ͗͒ ͍͔͎ͫͦΣ ͔ͭͣΣ ;ͭͦ ͙ͣΎ ͔͎͎ͨ͒͊ͦ͊ 
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͍ ͎͊ͤͦ͡Ύ͘·;ͤͦͣ ͙͔ͣͪΣ ͊ ͍ ͍ͫΎ͙͘ ͫͦ ͔͙͔ͫͭͪͣͭ͡Έͤ·ͣ ͪͦͫͭͦͣ ͒ͦͣ͊΄͔͎ͤͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ˨͗ͦͤ ̆ͦͭ͡Σ ͙͍ͣͪͦ͊Ύ ͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ ͦ͋΅͔͍͔ͫͭͤͤͦͫͭΈΣ 
͊͡Έ͔͙͍ͭͪͤ͊ͭͤ͊Ύ ͺͦͪͣ͊ ͦ͋ͯ;͔͙ͤΎΣ ͒ͦͣ͊΄͔͔ͤ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ˢͫͫͦͼ͙͊ͼ͙Ύ ˨͗ͦͤ͊ ̆ͦͭ͊͡Φ 

SUMMARY 
Ruban L. Modern trends in spreading ideas about homeschooling. 
The article reveals the role of Holt Associates in spreading ideas about effective 

homeschooling. The interest of the world pedagogical community to the inheritance of John 
Iƻƭǘ ƛǎ ŎŀǳǎŜŘ ƻŦ ǘƘŜ ŦŀŎǘ ǘƘŀǘ Ƙƛǎ ƴŀƳŜ Ƙŀǎ ōŜŎƻƳŜ ŀ ǎȅƳōƻƭ ƻŦ ƘƻƳŜǎŎƘƻƻƭƛƴƎΦ WƻƘƴ IƻƭǘΩǎ 
ideas were spreading in the English-speaking world, but due to the rapid growth of 
homeschooling they have gained transnational educational character. In the world 
pedagogical community the ideas of John Holt are spread due to the activity of the public 
educational organization ς Holt Associates. John Holt committed his research and 
educational experience to a great number of books, scientific and educational periodicals. 
Initially John Holt was sure that his investigation would help in improving the quality of 
school education. Having understood that the authorities made no effort to reform the 
school system, John Holt dedicated last nine years of his life to the grounding of a 
reasonability of an alternative educational form ς homeschooling. John Holt is considered the 
father of unschooling and the person who coined the term. In his early writings, he seemed to 
hold out hope that the school system could be fixed, but he later became more convinced 
that parents were better off taking their children out of school. 

John HoltΩs active citizenship, conscientious instructing and educational activity 
provided for the spread of his original ideas that namely educational managers and teachers 
bear responsibility for the quality of educational process, when the problems the students 
confront at classes can be resolved subject to the development of teachers` educational skills. 

Key words: John Holt, the world pedagogical community, alternative education, 
homeschooling, Holt Associates. 

 

http://patfarenga.squarespace.com/about-pat-farenga/
http://www.nheri.org/research/research-facts-on-homeschooling.html
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̂˨˴ отуΦотм 
˶Φ ʕ Φ ˿ ͔ͭͪ͡Έ;͔ͤͦ͟ 

˱͙ͤͫͭͭͯͭ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ˹ˢ˽˹ ͙̂ͪ͊ͤ͟͝ 
 

˾˻˭ˤˮ́˻˴ ˱˹̅˻˾˸ˢ̇˱˯˹˻-˴˻˸̂˹˱˴ˢ̇˱˯˹˻˲ ˴˻˸˽˩́˩˹́˹˻˿́˱ 
˸ˢ˯ˣ̂́˹˱̆ ˤˮ˴˶ˢ˨ˢ̉˱ˤ ˢ˹˥˶˱˯˿̎˴˻˲ ˸˻ˤˮ ̂ ˤ˩˶ˮ˴˱˯ ˣ˾ˮ́ˢ˹˱˲ 

 

̂ ͫͭ͊ͭͭ͜ ͍͊ͭͯ͊ͦ͊ͤͦ͘͟͜͡ ͔ͨͪͦ͋ͣͯ͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͊͒͊͟͡;͍͜ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ Ύ͟ ͔ͤͦͣͤͦ͘͜͝  ͍ ͙͋ͪͭ͊ͤͫΈ͙͟ͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͤ͊ ͍ͦͫͤͦ͜ ͔͎ͤͭͪ͊͜ͼ͜͝ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡  ͯ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ  ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Φ ˨ͦͫ͒͗ͯ͜͡ΌͭΈͫΎ 
΄͡Ύͻ͙ ͍͙ͪͦͭͯ͘͟ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ ͍͙͙͍ͨͯͫͤ͟͟͜ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ Ύ͟ ͟͡Ό;͍͎ͦͦͦ ͔ͦͣͨͦͤͤͭͯ͟ ͝ͻͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ 

˴͡ Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͍͙͊͒͊͟͡; ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΣ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤ͜͜ 
͔ͭͻ͎ͤͦͦ͜͡͝Σ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤ͊͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΣ ͎ͣ͊ͫͭͪ͜ ͙͔ͣͫͭͼ͍ͭ ͘ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͜ ͔͙ͭͪ͊ͭͯͪ͜͡Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤ͍͔ͨͪͦ͊͒͗ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡ ό˱˴́ύ ͙ͨͪ͊ͭ͟;ͤͦ ͍ ͯͫ͜ ͫͺ͔͙ͪ ͙͗ͭͭΎΣ ͜ ͙͍ͦͫͦ͋ͦ͡ ͍ ͍ͦͫͭͯ͜ ͤ͊ ͍ͫ͜ͻ ͝͝ 
͍ͪͤ͜Ύͻ Ί ͍͙͎ͣͦͦΌ ;͊ͫͯ  ͚ ͍ͯͣͦͦΌ ͯͫͨ͜΄͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͎ͪͦͣ͊͒ΎͤͫΈ͎ͦͦ͟ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˱˴́ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ Ύ͟ ͔ͨͦͭͤͼ͚ͤͦ͜ ͨͦͭͯ͗ͤ͜ ͔͙ͤͫͭͪͯͣͤͭ͜ 
͍ͦͫͭͤ͜͜ͻ ͣͤ͘͜ ͜ ͔ͪͺͦͪͣΣ Ύ͟͜ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͍ ͍͔͚̐ͪͦͨͫΈͦͣͯ͟ ͨͪͦͫͭͦͪ͜ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜ ό̐˽ˤ˻ύΦ ̂ͪ͊ͤ͊͟͝Σ ͙ͨͪΊ͍͒ͤ͊΄͙ͫΈ ͒ͦ ͪ͊ͤ͟͝-ͯ;͙͊ͫͤͼΈ ˣͦͦͤͫ͡Έ͎ͦͦ͟ 
ͨͪͦͼ͔ͫͯ ͭ͊ ͙͚ͨͪͤΎ͍΄͙ ˭͊ͦͤ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ ͪͦ ͍͙΅ͯ ͍ͦͫͭͯ͜η όнлмп ͪΦύ ͦͺ͜ͼ͚ͤͦ͜ 
͔͍͊͒͊ͪͯ͊͊͘͟͡͡ ͍ͫͦ͝ ͙ͤ͊ͣͪ͜ ͔ͪͺ͍͙ͦͪͣͯ͊ͭ ͙͔ͫͫͭͣͯ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ 
͒ͦ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ͜ ͔͔ͭͤ͒ͤͼ͚͜ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͍͙΅ͦ͝  ͍͙ͦͫͭ͜Σ ͍ ͍ͦͫͤͦͯ Ύͦ͟͝ 
ͨͦ ͔͊͒ͤͦ͟͡ ͔͔͙͚ͦͣͨͭͤͭͤͫͤ͟͜ ͨ͒͜ͻ͒͜ ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜Φ ˱ͤͺͦͪͣ͊ͼ͚ͤͦ͜-
ͦͣͯͤ͊͟͜͟ͼ͚ͤ͊͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ό˱˴˴ύ ͍͍͊͗͊ΊͭΈͫΎ ͍ͨͪͦ͒ͤͦ͜Ό ͔͔ͫͪ͒ 
͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Σ Ύ͙͟ͻ ͣ͊Ί ͙ͤ͊͋ͯͭ ͔ͦ͗ͤ͟ ͍͙͙ͨͯͫͤ͟͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͊ ͔ͦͭ͗Σ ͜ 
͚͚ͣ͊͋ͯͭͤ͜ ͍͙͊͒͊͟͡; ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ  ͯͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟  ͯ
͍͙΅ͦͣͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡Φ ́͊͊͟ ͍͙͎ͣͦ͊ ͍͙ͫͭ͊ͭΈͫΎ ͍ ͍͙͊ͨͪͦͨͦͤͦ͊ͤ͘ͻ 
̑˹˩˿˴˻ ͍͊͟͜͡ͺ͊͜͟ͼ͚͙ͤ͜ͻ ͪ͊ͣ͊͟ͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟ ͒͡Ύ ͍;͙͔͍ͭ͜͡κ͍͙͊͒͊͟͡;͍͜ 
ό/ƻƳǇŜǘŜƴŎȅ CǊŀƳŜǿƻǊƪ ŦƻǊ ¢ŜŀŎƘŜǊǎύΣ ͔͒ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤ͊͜ 
͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ͟͡Ό;͍ͦ͊  ͚͔͔ͤ͊͒ͨͪ͒ͣͭͤ͊ ͍ ͎͍ͨ͒ͦͭͦ͜ͼ͜ 
͍͍͋͊͊͊ͪ͟͜͡ ͜ ͎͍ͣ͊ͫͭͪ͜͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͪ͊ͤ͟͝Σ ΅ͦ ͍ͻͦ͒ΎͭΈ ͒ͦ ̐˽ˤ˻ ώуϐΦ   

˨͍ͦͫ͒͜ ͙ͪͦ͋ͦͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙̂ͪ͊ͤ͟͝ ͍ͫ͒͜;͙ͭΈΣ ΅ͦ 
͍͍͔ͨͪͦ͊͒͗ͤͤΎ ˱˴́  ͍ͯͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͘͜  ͨ͜ ͎͍͙͒ͦͭͦ͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ͙͔ͫͫͭͣ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͙ͫͨͪΎΊ ͨͦͪ͊͟΅͔ͤͤΌ ͭ ͔͎͊ͨͦ͡΄͔ͤͤΌ 
͍ͦͦͦ͒ͤͤ͜͡Ύ ͍͙͋͊͊͊ͪ͊ͣ͟͡  ͚ ͎͙ͣ͊ͫͭͪ͊ͣ͜ ͤ͜΄͍͙ͦͣͦͤͣ ͍ͫͨͯ͊ͤͤ͜͟͡ΎͣΣ 
͔͙ͣͭͦ͒ͦ͟Ό ͍͙͊͒͊ͤͤ͟͡Ύ ͙͒ͫͼ͙͙ͨͤ͜͡Σ ͍͙͍ͪͦ͊͘Ί ͍͙ͤ͊;͙͟ ͭ͊ ͍ͣͤͤ͜Ύ 
͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ˱˴́  ͯ ͍ͤ͊;͊͡Έ͚ͤ͜Σ ͍ͤ͊;͊͡Έͤͦ-͙͒ͦͫ͒ͤ͜͡ͼΈ͚͟͜ ͜ ͨͦ͒͊͡Έ΄͚͜ 
͍͙͊͒͊͟͡ͼΈ͚͟͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͫͨͪΎ͍͚ͣͦ͊ͤ͜ ͤ͊ ͎͍ͨ͒ͦͭͦͯ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͜΄͙ͻ ͺ͊ͻ͍͜ ͒ͦ 
͙ͪͦ͋ͦͭ ͍ ͙ͪͤ͘͜ͻ ͎͊ͯ͘͡Ύͻ ͔͙ͦͤͦͣ͟͜͟Σ ͫͦͼ͊͜͡Έͤͦ͝ ͭ͊ ͯ͟͡Έͭͯͪͤͦ͝ ͫͺ͔͙ͪΣ ΅ͦ ͍ 
͍ͯͣͦ͊ͻ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͣͦ͋͜͡Έͤͦͫͭ͜ ͍͙͎ͣ͊͊Ί ͍͒͜ ͙ͤͻ ͤ͊ͤͤ͘Ύ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΦ 
ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ˱˴́ ͯ ͍͙͊͒͊ͤͤ͟͜͡  ͚ ͍ͤ͊;͊ͤͤ͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ Ύ͟ ͪ͒ͤͦ͜͝Σ 
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͔ͤͦͣͤͦ͘͜͝Σ ͎͒ͪͯͦ͝ ͔ͤͦͣͤͦ͘͜͝ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͔͔ͨͪ͒͋͊;͊Ί 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͤ͊ ͍ͦͫͤͦ͜ 
͔͎ͤͭͪ͊͜ͼ͜͝ ˱˴́  ͯ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫΣ ΅ͦ ͍͟͡Ό;͊Ί ͍ͦͦͦ͒ͤͤ͜͡Ύ ͔͙ͫͭͯ͒ͤͭ͊ͣ 
ͤ͊ͤͤ͘Ύ͙ͣ  ͚ ͍͙ͤ͊;͙͊ͣ͟ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ˱˴́ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͎͙ͨͪͦͪ͊ͣͤͻ 
͙͒ͫͼ͙ͨͤ͜͡ Ύ͟ ͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻΣ ͭ͊͟ ͜ ͊͘ ͍͙͋ͦͪͦͣΣ ͭ͊ ͍͙ͪͦͭͦ͘͟ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ 
͙ͪͦ͋ͦͭ ͘ ˱˴́ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͪ͊͟΅͙ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ ͍ͤ͊;͊ͤͤ͜ ͭ͊ ͍ ͨͦ͒͊͡Έ΄͚͜ 
ͪͦ͋ͦͭ͜Σ ͍ͨͦΩΎ͚͊ͤ͘͜ ͘͜ ͍͙͊͒͊ͤͤ͟͡Ύͣ ͍͙ͣͦ ͍ ͤ͜΄͙ͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻΦ ˤ͙ͪ͜΄͔ͤͤΌ 
͍͊͒͊ͤ͘Έ Ύͫͤͦ͟͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ  ͎ͯ͒ͪͯͦͣͯ 
ͼ͙͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜  ͍ͯͭ͜;͙ͤ͘Ύ͙ͤͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͙ͫͨͪΎΊ ͍͙͍;͔ͤͤΎ 
 ͚͊͒͊ͨͭ͊ͼ͜Ύ ͍ ͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜ ͙̂ͪ͊ͤ͟͝ ͍͒ͦͫ͒ͯ͜ ͤ͜΄͙ͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͔͍͒ͪ͗͊Σ 
͔ͦͪͣ͊͘͟Σ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝Σ Ύ͊͟ ͍͙͒͜͡ΎΊͭΈͫΎ ͼ͙ͤͤͣ͜ ͙ͫͭͦͪ͜;͙ͤͣ ͍͒ͦͫ͒ͦͣ͜ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͊͒͊͟͡;͍͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͒͡Ύ ͎͋͊͊ͭΈͦͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͍ͫͭͯ͜Σ ͊ 
ͭ͊ͦ͗͟ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͍͙ͪͦͭͯ͘͟ ͭ ͍͍͔͊ͨͪͦ͊͒͗ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟-
ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡  ͍ͯ ͙΅ͯ ͍ͦͫͭͯ͜ ͚ ͺ͍ͦͪͣͯ͊ͤͤΎͣ ˱˴˴ ͯ ͔͍ͫͭͯ͒ͤͭ͜-ͺ͎͍ͦͦ͜͜͡͡Φ   

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭͍͊ͫͭͦͫͯ͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-
ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜  ͒͡Ύ ͍͙ͨ͒͜΅͔ͤͤΎ Ύͦͫͭ͟͜ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͫͭ͊ͦ͡ 
͔͔ͨͪ͒ͣͭͦͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͎͋͊͊ͭΈͦͻ ͍ͤ͊ͯͦ͟ͼ͍͜, Ύ͟ ˿Φ ˱ Φ s ͪͻ͎͔͊ͤ͡ΈͫΈ͙͚͟Σ 
˸Φ ˱ Φ ˬ ͊͒͊͟͡Σ ˻Φ ˽ Φ ˭ ͤ͊;͔ͤͦ͟Σ ˥Φ ˻ Φ ˴ ͍ͦ͊ͦ͊͘͟͡Σ ˤΦ ˱ Φ ˶ ͎͍͙͚ͯͦΣ ˬΦ ʕ Φ ́ ͍͊͊ͤͦ͊͡Φ 
ˤ͙͍͔ͫͭͤͤ͜͡Ύ ͣͫ͜͜͝ ˱˴˴ ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍͙͊͒͊͟͡;͍͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͣͫͭ͜ΎͭΈͫΎ  ͯ
ͨͪ͊ͼΎͻ ˹Φ s ͍΄͔ͤΌ͟Σ ˻Φ s ͔͔ͪͭͣͤͦ͟Σ ́Φ x ͍ͦͪͦͦ͝Σ ˻Φ ˥ ͔ͪͼΈͦ͟͝Σ ˱Φ ˥ ͪͭ͜;͔ͤͦ͟Σ 
˿Φ ˨ ͔ͪ͊͟;Σ ˻Φ ˴ ͔ͯ͗͡ΈΣ ́Φ ˶ ͙ͦ͘ͼΈͦ͟͝Σ ˶Φ ˸ ͦͪͫΈͦ͟͝Σ ˻Φ ˽ ͙͎ͦ͒ͯͤ͘Σ ̐ Φ ˽ ͦ͊ͭ͡ ͭ͊ ͤ͜Φ  

ˤ͙͍͔͊͗͡ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͍͔ͫ͋͜;͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͙ͨͪͦ͋ͣ͡ ͍͙͙ͦͪͫ͟-
ͭ͊ͤͤΎ ˱˴́ Ύ͟ ͍͙͍͊͗ͦ͡͝ ͍͙ͯͣͦ ͍͙ͨ͒͜΅͔ͤͤΎ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍ͪͤ͜Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ 
͔͔͎͍͙ͨͪͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡ΈͫΈ͙͟ͻ ͍͊͒ͪ͟͜ ͣ͊ΌͭΈ ͫͭ͊ͭͭ͜  ͚ ͎ͣͦͤͦͪ͊ͺ͜͝ ͍͙͒ͦͣ͜ͻ 
͙͊ͪͯ͋͗ͤ͘͜ͻ ͔͎͎͍ͨ͒͊ͦ͜Σ ͙ͨͫͻ͎͍ͦͦ͜͡Σ ͺͦͫͦ͜͡ͺ͍͜ ͜ ͫͦͼ͎͍ͦͦ͜͜͡ ό˾Φ s ͔͔ͫ͊ͤ͒ͪ͟͡Σ 
˽Φ x ͊ͪͦͯ͡Σ ˣΦ x ͊ͪͭΣ ˴Φ ˸ Φ x ͔͚͜͡Σ ˾Φ x ͔͡͡Σ ˨Φ x ͔͔ͪͤͪ͜͡Σ ˨͗Φ ˥ ͍͊ͪ͊ͪ͒Σ ˨͗Φ ˥ ͔ͪͻ͔ͣΣ 
˸Φ ˥ ͙ͪͺ͙ͭͫΣ ˢΦ ˥ ͯ͒ͫͦͤΣ ˴Φ ˭ ͚͔͊ͤͪ͟Σ ˸Φ ˱ ͪͦͭΣ ˿Φ ˴ ͔͚ͨ͡Σ ˴Φ ˩ ͫͭͦͯͤ͟͡ ͭ͊ ͤ͜Φύ 

ˢ͔͡ ͒ͦͫ͜ ͣ͊ͦ͡ ͍͙͍;͍͊ͫΎ ͙͚͊ͪͯ͋͗ͤ͘͜ ͍͒ͦͫ͒͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ˱˴˴ ͯ ͚ͣ͊͋ͯͭͤ͜ͻ 
͍͙͊͒͊͟͡;͍͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ ͔ͨͪͦ͒͜ ͝ͻ ͎͔ͣ͊ͫͭͪͫ͜Έͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ 
͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͤ͊ ͍ͦͫͤͦ͜ ͔͎ͤͭͪ͊͜ͼ͜͝ ˱˴́  ͯͤ ͍͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͔͔ͨͪͤͭ͊͘ͼ͜Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͙ͨͪͦ͋ͣ͡ 
͔͎ͤͭͪ͊͜ͼ͜͝ ˱˴́  ͍ͯͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͘ ͎͚͊ͤͫ͜͡Έͦ͟͝ 
͍͙ͣͦ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͝ͻ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-
ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Φ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ  ͔̂͒ͦͫ͒͗ͤͤ͜͜͡ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͭ͊͟͜ ͔͙ͣͭͦ͒ 
Ύ͟ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͔͚ͫͭ͊ͭ ͘͜ ͙͙ͨͪ͊ͭ͟͟ ͺ͍ͦͪͣͯ͊ͤͤΎ ˱˴˴ ͔͍ͫͭͯ͒ͤͭ͜Σ 
͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͙͔ͣͫͭͼ͍ͭ ͘ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͭ͊ 
͔͙ͭͪ͊ͭͯͪ͜͡ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝Σ ͊ ͭ͊ͦ͗͟ ͔ͣͭͦ͒ ͍ͨͦͪͤ͜ΎͤͤΎ 
͔͔͚ͣͦ͒͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͊͒͊͟͡;͍͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ 
͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͭ͊ ͙̂ͪ͊ͤ͟͝Φ  
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ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ ͙ͤͤ͜΄ͤΌ ͔ͨͦͻͯ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-
ͦͣͯͤ͊͟͜͟ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͫͭ͊ΌͭΈ ͫͨͦͫͦ͋ͦͣ ͙͗ͭͭΎ ͡Ό͔͚͒ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͍ͯ͜͟Σ 
͙ͪ͊ͤ͟͝ ͙͍ͨͪͦ͗͊ͤͤΎΣ ͣͫ͜ͼΎ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͭ͊ ͍͙ͦͫͭ͜Φ ˱˴́ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͯ 
͍͙ͪ͜΄͔ͤͤ͜ ͍͙͍͙͊͗͡ͻ ͔ͨͪͦ͋ͣ͡ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͋͜͡Έ΄ ͍͙͙ͫͦ͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜  ͯ
͍ͤ͊;͊ͤͤ͜Σ  ͯͨͪͦͺ͔͚͚ͫͤ͜͜ ͊ͪ͟ΩΊͪ͜Σ ͍ ͫͦͼ͊͜͡Έ͙ͤͻ ͍͙͒ͤͦͫͤ͊͜ͻΦ ˱˴́ ͦͻͦͨ͡ΌΌͭΈ 
ͣͯ͡Έ͙͔͚ͭͣ͒ͤ͜͜ ͙͊ͫͦ͋͘Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͣͦ͗ͤ͊ ͤ͊͘ͻ͙͙ͦ͒ͭΣ ͙͍͙ͦͭͪͣͯ͊ͭΣ 
͔͎͙͋ͪ͊ͭ͘͜Σ ͦ͋ͪͦ͋͡Ύ͙ͭ ͊͋ͦ ͔͔͍͙ͨͪ͒͊͊ͭ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͍ ͔͔ͭͪͦͤͤͦͣͯ͟͡ ͍͙͎͡Ύ͒͜ 
͊͘ ͎͒ͦͨͦͣͦͦΌ ˱͔͔ͤͭͪͤͭΦ ˨ͦ ͙ͤͻ ͔ͤ͊͗͊ͭ͡Έ ͔ͨͪͫͦͤ͊͡Έͤ͜ ͦͣͨ͟ΩΌ͔͙ͭͪΣ 
ͼ͙ͺ͍͔ͪͦ ͔͔ͭ͋͊͡;͔ͤͤΎΣ ͔͔ͭͪͦͤͤ͊͟͡ ͒ͦ΄͊͟Σ ͙ͪͦ͋ͦͭ ͭͦ΅ͦΦ ˣ͔͍ͫͯͣͤͤͦ͘͜Σ ͍͙ͦͤ 
ͫͭ͊ΌͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Ό ͍ ͍ͤ͊;͊ͤͤ͜  ͚ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͺ͊ͻ͍͜ͼ͍͜ ͙ͪͤ͘͜ͻ ͤ͊ͨͪΎ͍ͣ͜ 
͍͙ͦͫͭ͜Σ ͊ ͍ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍͙͊͒͊͟͡;͍͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͔͋͘ ͙ͤͻ ͨͪͦͫͭͦ ͔ͤ ͣͦ͗ͤ͊ 
ͯΎ͍͙͙ͭ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫΦ ˻͍ͫͤͦͤͦΌ ͍ͯͣͦͦΌ ͯͫͨ͜΄͎ͤͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ˱˴́ 
͔͙ͫͭͯ͒ͤͭ͊ͣ Ί ͺ͍ͦͪͣͯ͊ͤͤΎ ͝ͻ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 
ͤ͊ ͙ͪͤ͘͜ͻ ͍ͪͤ͜Ύͻ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜Φ   

ˢͤ͊͘͜͡ ͦͫͭ͊ͤͤ͜ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍ͨͦ͊͊͘͟Σ ΅ͦ ͍ͨͪͦ͒ͤ͜͜ ͔͔ͭͤ͒ͤͼ͜͝ ͍͙ͪͦͭͯ͘͟ 
͍͍͎ͫͭͦͦͦ͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈͫΎ ͍ ͍͔ͦͤͦͤͤ͜͡ ͍͙΅ͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͍͙ͦͫͭ͜Σ ͍ͫͭ͊͡ΎͭΈ ͊ͭͯ͊͟͡Έͤ͜ ͍͊͒͊ͤͤ͘Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ͤͦͦ͝ ͎͔͔ͤͪ͊ͼ͜͝ ͍͙͊͒͊͟͡;͍͜  ͯ
͙͔ͫͫͭͣ͜ ͔͔͔͍ͤͨͪͪͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͙ͨ͒͜΅͔ͤͤΎ ͨͪͦͺ͔͚͎ͫͤͦͦ͜Σ ͍ͦͫͭͤ͜Έ͎ͦͦ  ͚
͎͊͊͘͡Έͤͦͯ͟͡Έ͎ͭͯͪͤͦͦ ͍ͪͤ͜Ύ ͤ͊ ͍ͦͫͤͦ͜ ͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜Σ ͙ͦͫͦ͋ͫͭͫͤͦ͜ 
ͦͪ͘͜Ί͍͎ͤͭͦ͊ͤͦͦ ͭ͊ ͎͙ͯͣ͊ͤͫͭ͜;͎ͤͦͦ ͨ͒͜ͻ͍ͦ͒͜ ώмϐΦ ͔̇ ͔ͨͦͭͪ͋ͯΊ ͙ͪ͊͒͊͟͡Έ͙ͤͻ ͣͤ͘͜ 
ͯ ͙͔ͫͫͭͣ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͒ͪ͟͜ ͍͊͒͘Ύ͙͟ ͪͦ͘΄͙͔ͪͤͦͣͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ό ͍ͤͦͭͤ͜͜ͻ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ-
͒ͯͻ͍͎ͦͤͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜Φ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͎͋͊͊ͭΈͦͻ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ 
 ͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͔͔͍ͫͨͪͭ͟͜ ͭ͊ ͙͍ͨͪ͊ͭ͟͟͜ ͍ͫ͒͜;͊ͭΈ ͨͪͦ ͤ͊͘;ͤ͜ ͔͔͍͎͙ͨͪ͊ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ˱˴́ ͯ ͍͙͍;͔ͤͤ͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΣ Ύ͟ ͔ͤͦͣͤͦ͘͜͝Φ ˽͎͔͙͍ͪͦͪͫͤ͜ 
͙ͣͤ͘͜ ͍ ͍͙ͪͦͭͯ͘͟ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͨͪͦͭΎ͎ͦͣ ͦͫͭ͊ͤͤ͜ͻ 
͍ͪͦ͟͜ ͒͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͊͒͊͟͡;͊ͣ ͜ ͔ͫͭͯ͒ͤͭ͊ͣ ͔ͭͻ͎ͤͦͦ͜͡;ͤͦ ͔͎ͦ͟͡ ͝ͻ 
͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͙ͨͪ ͫͺ͍͚ͦͪͣͦ͊ͤ͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦ͟ ͣͯͤ͊͜͟ͼ͚͚ͤ͜͜ ͔͔ͦͣͨͭͤͭ͟-
ͤͦͫͭ͜Φ ͔̇ ͔͔͊͋ͨ͘͘;ͯΊ ͍͔ͣͦͤͤ͡Ί͍ͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ;͙͍͊ͫͤ͟͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ 
͙͊ͫͦ͋͊ͣ͘ ͍ͣͦͤͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝Σ ͍͒ͦͦ͘͡ΎΊ ͍͙ͨ͒͜΅͙͙ͭ Ύͫͭ͟͜Έ ͪͦͯͣͤͤ͘͜Ύ  ͚
͍ͦͦͦ͒ͤͤ͜͡Ύ ͤ͜΄͍͙ͦͣͦͤͣ ͍ͫͨͯ͊ͤͤ͜͟͡ΎͣΣ ͨͦͪ͊͟΅ͯΊ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͜ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭ-
ͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎ  ͚͍͙͍;͔ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΣ ͎͒ͦͨͦͣ͊͊Ί ͔ͫͭͯ͒ͤͭ͊ͣ ͯ ͍͙ͪ͜΄͔ͤͤ͜ 
͙ͨͭ͊ͤΈ ͨͦ͒͊͡Έ΄͎ͦͦ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͭ͊ ͊ͪ͟ΩΊ͎ͪͤͦͦ ͪͦͫͭͯΦ ˱͔͎ͤͭͪ͊ͼ͜Ύ ͤ͜ͺͦͪͣ͊ͼ͚͜-
ͤ-ͦͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡  ͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͙͊͒͊͟͡;͍͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ 
͍ͨͦΩΎ͊ͤ͊͘ ͘ ͍͙ͪͦͭͦͣ͘͟ ͍͙ͤͦͻ ͔͍ͣͭͦ͒͜ ͍͙͍;͔ͤͤΎ ͭ͊ ͍ͤ͊;͊ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͚ 
ͨͦ΄ͯͦͣ͟ ͤ͜΄͙ͻΣ ͪ͊͟΅͙ͻ ͊͘ ͍͔͗ ͫͤͯ͜Ό;͜Σ ΄͡Ύͻ͍͜ ͯ͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͊͒͊͟͡;͍͜ ͒͡Ύ ͍͙΅ͦ͝ ΄͙ͦ͟͡Φ ˹͍ͦͭͤ͜Ύ ͔͙ͣͭͦ͒͊͟ ͍͙͍;͔ͤͤΎ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍͊ͨͪͦͨͦͤͯ͊͊͘͡ ͔ͣͭͦ͒ ͍͙͍;͔ͤͤΎ ͍͙ͣͦ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
ͦͣͨ͟ΩΌ͔ͭͪ͊ ό/ƻƳǇǳǘŜǊ !ǎǎƛǎǘŜŘ [ŀƴƎǳŀƎŜ [ŜŀǊƴƛƴƎ ό/![[ύΦ ̒͟ ͎ͤ͊ͦͦ͡΄ͯΊ 
IŀǊǘƻȅƻ όнллуύΣ ͦͣͨ͟ΩΌ͔͙ͭͪ ͍͎͒ͪ͊͜͜ΌͭΈ ͍͙͍͊͗ͯ͡ ͪͦ͡Έ  ͯͨͪͦͼ͔ͫ͜ ͍͙͊͒͊ͤͤ͟͡Ύ ͚ 
͍͙͍;͔ͤͤΎ ͍͙ͣͦΣ ͍ͫͭͦͪΌΌ;͙ ͔͔͍͙ͫͪ͒ͦ΅͔Σ Ύ͔͟ ͙ͫͨͪΎΊ ͍ͦͦͦ͒ͤͤ͜͡Ό ͔ͤΌ ώтϐΦ  
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˨ͦͼ͜͡Έͤͫͭ͜Έ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ˱˴́  ͎͍ͯͨ͒ͦͭͦ͜ͼ͜ ͍͙͊͒͊͟͡;͍͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ 
Ύ͟ ͪ͒ͤͦ͜͝Σ ͔ͤͦͣͤͦ͘͜͝ ͭ͊ ͎͒ͪͯͦ͝ ͔ͤͦͣͤͦ͘͜͝ ͍ͦ͋͐ͪͯͤͭͦ͊ͤ͊ ͙͙ͭ͊ͣ͟ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ, Ύ͟ 
Herington (2002), Brown (2011), Hartƻȅƻ όнлмнύΣ Ύ͟͜ ͍͒ͤ͊͘͜;͊ΌͭΈ ͙ͦͪͫͤͫͭ͟͜Έ 
/![[ ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ ͙ͯͫ͘͡Έ ͍͙͊͒͊͟͡;͍͜  ͍ͯͤ͊;͊ͤͤ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΦ 
˸͔͙ͭͦ͒͊͟ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎ͤͦͦ͜͡Ύͻ ͙ͦͭͪͣ͊ͤͤΎ ͭ͊ ͙ͦ͋ͪͦ͋͟ 
͔͔ͭͪͦͤͤͦ͟͡͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͦͣͨ͟ΩΌ͔͍ͭͪ͜Σ ͣͦ͋͜͡Έ͙ͤͻ ͔͔ͭ͡ͺ͍ͦͤ͜Σ 
͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭΣ ΄͙͎͍͎ͪͦͦͫͣͯͦͦͦ͟ ͒ͦͫͭͯͨͯΦ ˭͍͊͒Ύ͙͟ ˱˴́ ͘ ͔͎͎͊ͨ͒͊ͦ͜;ͤͦ͝ ͭ ͊
͍ͤ͊ͯͦͦ͟͝ ͙ͨ͒ͭͪͣ͜͟ ͙͍͙͊͒͊͟͡;͍͜Σ ͔͙ͫͭͯ͒ͤͭ ͍͒ͦ͋ͯ͊͘ΌͭΈ ͚͍͙͍ͤ͊͊͗͜͡΄͙͚ ͍͒ͦͫ͒͜ 
͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͯ;ͤͤ͜Ύ ͭ͊ ͤ͊͋ͯͭͭΎ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟ ͍͙͊͒͊͟͡;͍͜ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΦ ˩͔ͭͪͦͤͤ͟͜͡ ͙͊ͫͦ͋͘ ͤ͊͒͊ΌͭΈ ͔͔ͭͪͦͤͤ͟͜͡ ͎͙ͨͦͫͯ͡Σ Ύ͙͙ͣ͟ 
ͦͻͦͨ͡ΌΊͭΈͫΎ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͍ͫ͜ͻ ͍ͪͤ͜ΎͻΣ ͺͦͪͣ͊͡Έ͙ͤͻ ͜ ͔ͤͺͦͪͣ͊͡Έ͙ͤͻ ͘͜ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͔͔ͣͪ͗͜ ͒͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡Σ 
͍͊͘Ίͣͦ͒͜͝ ͘ ͤ͜΄͙͙ͣ ͙͍ͦͪͫͭͯ͊͟;͙͊ͣΣ ͔͔ͨͪͤͭ͊͘ͼ͚͜ ͔͍ͨͪͦͭ͟͜Σ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͪͦ͋ͭ͜Σ 
͊ ͭ͊ͦ͗͟ ͦ͋ͯ͜͟͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜Φ ͔̇ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭΦ ˭͒ͦ͋ͯͭͭΎ ͤ͊ͤ͘Έ ;͔͔ͪ͘ ˱͔͔ͤͭͪͤͭ ͤ ͙͍͊͊͘ΌͭΈ ͚ͦͤ͊͡-͍ͤͤ͊;͊ͤͤΎͣ 
͊͋ͦ ͍͔͋-͍ͤ͊;͊ͤͤΎͣΦ ˱͔͔ͤͭͪͤͭ ͦͪ͜Ί͍͔ͤͭͦ͊ͤ ͍ͤ͊;͊ͤͤΎ ;͔͔ͪ͘ ͍ͤ͊;͊͡Έͤ͜ ͚͙ͫ͊ͭ 
ͤ͊͒͊Ί ͔ͫͭͯ͒ͤͭ͊ͣ ͒ͦͫͭͯͨ ͒ͦ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͜ ͎ͨͪͦͪ͊ͣΣ ͍ͣͦ͒ͯ͜͡Σ ͔͍ͣ͊ͭͪ͊͜͜͡Σ 
͙͍ͨͦͫ͋ͤ͜͟͜Σ ͤ͜΄͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͍ͪͫͯͪͫ͜ нп ͎͙͙ͦ͒ͤ ͤ͊ ͒ͦ͋ͯΦ ͔͔̉ͪ͘ ͙ͤͻ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͜ ͍͙͚ͦͪͦͭͤ͘ ͍͘ΩΎͦ͘͟ ͔͍ͫͭͯ͒ͤͭ͜ ͘͜ ͍͙͊͒͊͟͡;͙͊ͣΣ Ύ͙͚͟ ͔ͣͦ͗ 
͙͙ͫͯ͗ͭ͡ ͍ Ύͦͫͭ͟͜ ͺͦͪͯͣͯ ͒͡Ύ ͎͍͔ͦ͋ͦͦͪͤͤΎ ͙ͨͭ͊ͤΈ ͙ͨͪ͊ͭ͟;͙ͤͻ ͊ͤ͘ΎͭΈ ;͙ 
͔͟͡ͼ͚͜Φ ˩͔͔ͭͪͦͤͤ͟͡ ͍ͤ͊;͊ͤͤΎ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͔ͫͨͼ͊͜͡Έ͙ͤͣ ͎͙ͨͪͦͪ͊ͣͤͣ 
͔͔͊͋ͨ͘͘;͔ͤͤΎͣΦ ˤ͙͊͒͊͟͡;͜ ͙ͦͪͫͭͯ͟ΌͭΈͫΎ ͎ͨͦͫͯͦ͡Ό ͙ͫͨͫͯ͟ ͔ͫͨͼ͊͜͡Έͤͦ͝ 
͙͙ͪͦͫ͘͟͡ ͒͡Ύ ͚ͫ͊ͭͯ ͍ͤ͊;͊ͤͤΎΦ ˽͎͙ͦͫͯ͡ ͚ͫ͊ͭͯ ͭ͊ͦ͗͟ ͍͟͡Ό;͊ΌͭΈ ͦͤͭͪͦ͟͡Έ ͊͘ 
͍ͤ͊;͊ͤͤΎͣΣ  ͯͭͦͣͯ ;͙ͫ͜͡ ͦͼͤ͜Ό͍͊ͤͤΎ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͎͔ͨͪͦͪͫ ͎ͦ͗ͤͦͦ͟ ͘ 
͎ͭͦͦ ;͙ ͤ͜΄͎ͦͦ ͔͔ͨͪ͒ͣͭͯ ͭ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͘ΩΎ͙͊ͣ͘͟ ͣ͗͜ ͯ;͙͙͊ͫͤ͊ͣ͟ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ ˿͔͙ͭͯ͒ͤͭ ͚͒ͫͤ͘͜ΌΌͭΈ ͍ͤ͊;͊͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ;͔͔ͪ͘ 
͔͔ͭͪͦͤͤͯ͟͡ ͨͦ΄ͭͯΣ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͍ ;͊ͭ͜Σ ͔͔͎ͨͪ͡Ύ͒ ͺ͜͡Έ͍ͣ͜ ͜ ͦ͋ͣͤ͜ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ 
͙ͦ͒ͤ ͘ ͙ͦ͒ͤͣ ͯ ͋͜͡Έ΄ ΄͙ͪͦͦͣͯ͟ ͒͊ͨ͊ͦͤ͘͜͜ ͊͋ͦ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͔͒ͦ͜-
ͦͤ͟ͺ͔͔ͪͤͼ͜͝ ͔͋͘ ͙ͨͪͫͯͭͤͦͫͭ͜ ͍͙͊͒͊͟͡;͊ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͍ ͔ͫͭͯ͒ͤͭͫΈ͚͟͜ 
͙͊ͯ͒ͭͦͪ͜͝ ͊͋ͦ ͍ ͦͤ͟ͺ͔͔ͪͤͼ-͊͘͜͡Φ ˨͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤ͘Έ ͔͙ͫͭͯ͒ͤͭ 
͙ͦͪͫͭͯ͟ΌͭΈͫΎ ͣͦ͋͜͡Έ͙͙ͤͣ ͎͔͙͊͒͗ͭ͊ͣΣ ͙͙ͭ͊ͣ͟ Ύ͟ ͨ͊ͤ͡΄͔ͭΣ ͣͦ͋͜͡Έ͙͚ͤ 
͔͔ͭ͡ͺͦͤ ͜ ͫͣ͊ͪͭͺͦͤΣ Ύ͟͜ Ύ͟ ͣͤ͜͜ ͔ͨͪͫͦͤ͊͡Έͤ͜ ͦͣͨ͟ΩΌ͔͙ͭͪ ͦͫͤ͊΅͔ͤ͜ 
͔ͫͨͼ͊͜͡Έ͙͙ͤͣ ͍͙ͦͫͭͤͣ͜͜ ͎͙ͨͪͦͪ͊ͣ͊ͣΦ ͔̇ ͍͙͎ͣ͊͊Ί ͍͒͜ ͍͙͊͒͊͟͡;͍͜  ͔͍ͫͭͯ͒ͤͭ͜͜ 
͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜Ύ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Φ 

˭͍͙;͙ͤͣ ͒͡Ύ ͍͙͊͒͊͟͡;͍͜ ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͔͔͙ͭͪͦͤͤ͟͡ͻ ͙͎ͤ͟  ͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜Φ ˭ ͤ͊ ͚ͨͪͦͫͭ͜΄͙ͻ ͔͔͙ͭͪͦͤͤ͟͡ͻ 
͙͎ͤ͟ Ί ͭ͜Σ Ύ͟͜ ͔͔ͨͪ͒͊ΌͭΈ ͍͙͘;͚͊ͤ͜ ͙͎͙ͤ͟ ͍ ͼ͙ͺ͍ͪͦͦͣͯ ͺͦͪͣ͊ͭ͜  ͚
͍͒ͦ͋ͪ͊͗͊͜ΌͭΈͫΎ ͤ͊ ͦͣͨ͟ΩΌ͔ͭͪ͜Φ ˭͍͊͒Ύ͙͟ ͼ͚͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͙͋ͪͭ͊ͤͫΈ͟͜ ͔͙ͫͭͯ͒ͤͭ 
ͣ͊ΌͭΈ ͒ͦͫͭͯͨ ͒ͦ ͔ͫͦͭͤΈ ͙ͭͫΎ; ͙͎ͤ͟Σ Ύ͟͜ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͍ ͔͋͋ͦͭ͊͜͜͟͡ͻ ͍ͫͭͯ͜ ͍ 
͋ͯ͒Έ-Ύ͙͚͟ ;͊ͫ ͙͒ͦ͋Φ ˽ͦͨͯ͡Ύ͙͙ͪͤͣ Ί ͔͔ͭͪͦͤͤ͟͜͡ ͙͎͙ͤ͟  ͚ͤ͜΄͎ͦͦ ͙ͭͨͯΣ ͯ Ύ͙͟ͻ 
ͦͣͨ͊ͭͤͦ͟͟ ͭ ͊ ͙͒ͤ͊ͣ͜;ͤͦ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͣͯ͡Έ͙͔͚ͭͣ͒ͤ͊͜ ͤ͜ͺͦͪͣ͊ͼ͜ΎΣ ΅ͦ 
ͤ͊͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͎͍ͤͭͪͦ͊ͤͦ͜ ͙͚͙ͫͨͪͣ͊ͭ ͍ͯ͘͟Σ ͎ͪ͊ͺͯ͜͟Σ ͔ͦ͋ͪ͊͗ͤͤ͘ΎΣ 
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͊ͤͣ͊͜ͼ͜Ό ͭ ͊ ͺ͜͡ΈͣΦ  ̂ ͙ͤͻ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͎͋͊͊ͭ΄͔Σ ͤ͗͜ ͯ 
͍͙͘;͚͙͊ͤͻ ͔͔͙ͭͪͦͤͤ͟͡ͻ ͙͎ͤ͊͟ͻΦ ́͊͟Σ ˩ͤͼ͙͔ͦͨ͒͟͜͡Ύ .ǊƛǘŀƴƴƛŎŀ ͜ aƛŎǊƻǎƻŦǘ 
9ƴŎŀǊǘŀ ͔ͤͼ͙͔ͦͨ͒͟͜͡͝ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͍ ͣͯ͡Έ͙͔͚ͭͣ͒ͤͦͣͯ͜ ͺͦͪͣ͊ͭ͜Σ Ύ͙͚͟ 
͍͒ͦͦ͘͡ΎΊ ͔͔͚ͭͪͦͤͤ͟͜͡ ͙ͤ͘͟͜ ͍͙ͤ͊͒͊͊ͭ ͔ͤ ͭ͜͡Έ͙͟ ͙ͨͫΈ͍ͣͦͯ ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͊ ͚ 
ͤ͜΄͜ ͣͯ͡Έ͙͔͚ͭͣ͒ͤ͜͜ ͔͔͔͙ͣͤͭ͡Φ ˻͙ͨͫ ͙͙ͨͪͪͦ͒Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͔ͣͦ͗ 
ͫͯ ͍͍͙ͨͪͦͦ͒͗ͯ͊ͭͫΎ ͍͙ͯ͊ͣ͘͟ ͙͙ͣͯ͘͟Σ ͭ͊͟ ΅ͦ ͙͍ͦͪͫͭͯ͊͟; ͔ͣͦ͗ ͪ͊͟΅͔ 
͙ͪͦͯͣͭ͘͘͜Σ ΅ͦ ͣ͊ΊͭΈͫΎ ͤ͊ ͍ͯ͊͘͜ ͨ͒͜ ͍ͯ͊͊͘͘͜͜͡ͼ͜ΊΌ ͜Σ ͍͙ͤ͊ͨ͊͟Σ ͙ͣͯ͊͘͟ ͔ͣͦ͗ 
͍͍͙ͫͯͨͪͦͦ͒͗ͯ͊ͭͫΎ ͨͦ͊ͦͣ͘͟ ͙͊ͪͭͤ͟ ͙͙ͨͪͪͦ͒ ;͙ ͙͙ͨͪͪͦ͒ͤͻ Ύ͍͙΅Φ  

 ̂ ͍ͤ͊;͊ͤͤ͜  ͚͍͙͊͒͊ͤͤ͟͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΣ Ύ͟ ͔ͤͦͣͤͦ͘͜͝ ͍ hƴ-line 
͔͙ͪ͗ͣ͜ ͍͙͊͒͊͟͡;͜ ͭ ͊ ͔͙ͫͭͯ͒ͤͭ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ 
͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͙͔ͫͫͭͣͯ Synergy LearningΣ ͍͔ͫͭͦͪͤͯ ΅͔ ͍ ͍͗ͦͭͤ͜ мффт ͪͦͯ͟Σ 
Ύ͊͟  ͯ200р ͪͦͼ͜ ͫͭ͊͊͡ ͔ͨ͊ͪͭͤͪͦͣ ͎͙ͨͪͦͪ͊ͣ MoodleΣ ͊ ͭ͊ͦ͗͟ Mahara and 
Totara Partner ͜ ͣ͊Ί ͍͔͗ ͋͜͡Έ΄Σ ͤ͗͜ мт-ͪ͜;͙͚ͤ ͍͒ͦͫ͒͜ ͍ͭͦͪ;͎ͦͦ ͍͙ͪ͜΄͔ͤͤΎ 
͍͊͒͊ͤ͘Έ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͺ͊ͻ͍͜ͼ͍͜Σ  ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͍͙͊͒͊͟͡;͍͜ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ;͔͔ͪ͘ ˱͔͔ͤͭͪͤͭΦ   

˽ͦΊ͒ͤ͊ͤͤΎ ͍͙͊͒͊ͤͤ͟͡Ύ  ͚ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ί ͫͯͭͭΊ͍ͦΌ ͦͤ͊ͦ͘͟Ό ͍͙΅͎ͦͦ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝Σ ͊ ͍͙΅͊ ͍ͦͫͭ͊͜ ͍͟͡Ό;͊Ί ͍͙͊͒͊ͤͤ͟͡Ύ, 
ͯ;ͤͤ͜ΎΣ ͍ͤ͊ͯͦ͟͜ ͤ͊ͤͤ͘Ύ  ͚ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˽͎͍͒ͦͭͦ͊͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͙͔ͣͫͭͼ͍ͭ ͘ 
͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͭ͊ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ 
͊͘ ͍ͤ͊;͊͡ΈͤͦΌ ͎ͨͪͦͪ͊ͣͦΌΣ ΅ͦ ͍͙ͫͭ͊ͤͦͭΈ мнл ͍ͣͦ͒ͯ͜͡ ͜ ͍͟͡Ό;͊Ί ͍ͤ͊ͯͦͦ͟-
͙͒ͦͫ͒ͤ͜͡ͼΈͯ͟ ͪͦ͋ͦͭͯΦ ˭ нлмп ͪͦͯ͟ ͍ ͪ͊ͤ͟͜͝ ͨͪ͊ͼΌΊ ͍ͤͦ͊ ͎ͨͪͦͪ͊ͣ͊ ζ˾͊ͣ͊͟ 
͙͍ͨͦ͊ͤ͘͟͟͜ Ύͦͫͭ͟͜ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έη όResearch Excellence Framework) [9]. 
˨͔͍͔ͪ͗͊ͤ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ 
͊͘ ζ͙͔ͫͫͭͣͦΌ ͍͚ͨͦ͒ͤͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ηΦ ˻͒ͤ͊ ;͙͊ͫͭͤ͊ ͦ͟΄͍ͭ͜ ͤ͊͒ͻ͙ͦ͒ͭΈ ͯ ͺͦͪͣ͜ 
΅ͦͪ͜;͎ͤͦͦ ͎ͪ͊ͤͭͯΣ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ ͍͔͙͔ͯͤͪͫͭͭ͊ͣ͜ ͍͙͙ͨͪͦͦ͒ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͊͘ 
͍ͫͦͣ͝ ͍͙͋ͦͪͦͣΣ ͊ ͤ͜΄͊ ;͙͊ͫͭͤ͊ ς ͼ͔ ͎͙ͪ͊ͤͭ ͤ͊ ͔ͦͤͪͭͤ͟͟͜ ͙͒ͦͫ͒ͤ͜͡ͼΈ͟͜ ͔͙ͨͪͦͭ͟ 
ͭ ͎͙͊ͨͪͦͪ͊ͣ ͎͔ͣ͊ͫͭͪͫ͜Έ͎ͦͦ͟  ͚͒ͦͭͦͪͫ͟Έ͎ͦͦ͟ ͍͍ͪͤ͜͜ ό ˱˱ ͜ ˱˱˱ ͼ͙͙͟͡ύΦ ́͊͊͟ ͔ͣͦ͒͡Έ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͤ͊͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫͭͯ͒ͤͭ͊ͣ ˱˱ ͜ ˱˱˱ ͼ͙͍͟͜͡ ͍;͙͙ͭͫΈ ͜ ͍͙͍͙ͪͦ͊ͭͫ͘Έ, 
͊ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͨͪ͊ͼ͍͙ͤ͊ͣ͜͟ ς ͍ͫͨͨͪ͊͜ͼΌ͍͙͊ͭ ͘ ͤ͊ͼͦͤ͊͜͡ΈͤͦΌ ͭ͊ 
ͣ͗ͤ͊ͪͦ͒ͤͦ͜Ό ͍ͤ͊ͯͦͦ͟Ό ͫͨ͜͡ΈͤͦͭͦΌΦ ώрΣ мпϐΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͍ͫ͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͣ͊ΌͭΈ 
ͫͯ;͊ͫͤͯ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͯ ͋͊ͯ͘Σ Ύ͊͟ ͍͒ͦͦ͘͡ΎΊ ͍͙͙ͨͪͦͦ͒ͭ ͍ͤ͊;͊ͤͤΎ ͘ 
΄͙͙ͪͦͣ͟ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ͍ͤͦͭͤ͜͜ͻ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͭ͊ 
͍͙͍͙ͪͦ͊ͭ͘ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤͯ͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟.  ̂ͨͪͦͼ͔ͫ͜ 
͔ͪ͊͊͘͜͡ͼ͜͝ ͼ͔͚͜͡ ͜ ͍͊͒͊ͤ͘Έ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͊͒͊͟͡;͍͜ ͎͚͊ͤͫ͜͡Έͦ͟͝Σ Ύ͟ ͔ͤͦͣͤͦ͘͜͝Σ ͍ 
͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ˱˴́ ͍͙ͫͭͯͨ͊ΌͭΈ ͍͙͍͙͊͗ͣ͡ ͔ͤͫͭͪͯͣͤͭͦͣ͜ 
͙ͦͨͭͣ ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͜-
ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍͙͙͍ͨͯͫͤ͟͟͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ 
͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎ ͘͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͍͊ͫͦ͋͘͜Φ ̅ͦ ͍ͪͣͯ͊ͤͤΎ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͎͍͍ͤͫͭ͜͜͜͡ ͯ ͨͪͦͼ͔ͫ͜ ͝ͻ ͍ͤ͊;͊ͤͤΎ 
͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ Ί ͔͍ͤ͒͜ΩΊͣͤͦΌ ͍ͫ͊͒ͦͦ͟͡Ό Ύͫͤͦ͟͜͝ ͨͪͦͺ͔͚ͫ͜-
ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͜ ͎͍͊ͫͯͦͯ͘͡Ί ͤ͊ ͍͎ͯ͊ͯ  ͚ͨ ͦ͒͊͡Έ΄͔ ͍͙͍;͔ͤͤΎΦ  
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 ̂ ͨͦ͒͊͡Έ΄͙ͻ ͍ͪͦ͒͊͘͜͟ͻ ͨͪͦͨͦͤͯΌ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͊͒͊͟͡;͍͜ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍ 
͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͎ͨͪͦͪ͊ͣ Moodle, Mahara 
and Totara Partner ͭ͊ ͍͙ͪͦͭͦ͘ ͟ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͎͍ͣ͊ͫͭͪ͜͜  ͯͪ ͦ͋ͦͭ͜ ͘ ͙͙ͤͣΦ 
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8. Victoria L. Tinio. Modificating teaching through ICT / Victoria L. Tinio // The 
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˿͔ͭͪ͡Έ;͔ͤͦ͟ ˶Φ ˤΦ ˾͍͙͙͔͊ͭ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙͚ͦͤͤͦ 

͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͋ͯ͒ͯ΅͙ͻ ͔͍͔͔͚ͨͪͨͦ͒͊͊ͭ͡ ͎͙͚͎͊ͤͫͦͦ͟͡ Ύ͘·͊͟ ͍ ˤ͔͙͚ͦ͟͡ ˣ͙͙͙ͪͭ͊ͤΦ 
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͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͯ;͔͋ͤ·͚ ͨͪͦͼ͔ͫͫ ͍ ͙͙͋ͪͭ͊ͤͫ͟ͻ 
͙͍͔͙͔ͯͤͪͫͭͭ͊ͻΦ ˮ͔ͫͫ͒ͯ͡ΌͭͫΎ ͙ͨͯͭ ͔ͯͫͨ΄͎ͤͦͦ ͔ͪ΄͔͙ͤΎ ͊͒͊͘; ͊͟;͔͍͔͚ͫͭͤͤͦ 
͎͍͙ͨͦ͒ͦͭͦ͟ ͙͎͍͙ͤͫͭͦ͡ ͍͍  ͍·ͫ΄͙ͻ ͯ;͔͋ͤ·ͻ ͍͔͔͙͊͒ͤ͘Ύͻ ͤ͊ ͍͔ͦͫͤͦ ͔͔͎ͦͣͨͭͤͭͤͦͫͭͤͦͦ͟ 
ͨͦ͒ͻͦ͒͊Φ ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙͚ͦͤͤͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͯ 
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SUMMARY 
Strelchenko L. Development of Information and Communication Competence of 

Future English language teachers in Great Britain. 
The problem of training teachers of English as a foreign language through the 

integration of information and ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘǎΩ 
ICT-competence in the educational process in British universities is actualized in the article. 
The scope of technology integration is examined with a view of showing its relationship with 
pedagogy. The successful solution of problems of quality training linguists in higher 
education establishments is based on the competence approach.  

Competence approach is regarded as the basis of modernization of higher teacher 
training education. The main tasks of higher education in the context of the competence 
approach are outlined. Professional competence formation completely allows investigating 
the question of specialist training quality. In this context IST- competence is considered to be 
a key integral characteristics of future specialists. Modern society demands professionally 
competent specialists with critical thinking, readiness for research work, self-realization in 
their professional activity. These tasks may be achieved through modernization teaching 
technologies innovation and their integration into the process of language teaching/learning.  

Development of information and communication competence at university graduates 
is a key component of their professional training and is carried out in the course of the 
program disciplines study with wide integration of information and communication 
technologies in the instructional process. It is noted that technology means the application of 
research findings to promote teaching/learning language for professional goals and is used 
to facilitate students learning. 

This article discusses the result in a wide use of technology for instructional purposes, 
which is not restricted to the mechanical application of various new computer hardware and 
software devices during the process of instruction. It includes the strategies for selecting the 
desired technologies, skill to demonstrate how the selected technologies will be used, skill to 
evaluate such technologies, as well as the skill to customize the use of such technological 
skills in a way that addresses instructional problems.   

In further exploration it is worth studying the characteristics of the educational 
process for the preparation of teachers of English in UK universities for using Moodle, 
Mahara and Totara Partner and the development of information and communication 
competence when working with masters programs. 

Key words: an English teacher, information and communication technology, 
information and communication competence, Master of Arts in English Language and 
Literature. 
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;͙͊ͫͭͤͦΌ ͭ͊ ͻ͔͙͊ͪ͊ͭͪͤͣ͟ ͔͊ͫͨͭͦͣ͟ ͍ͦͫͭͤ͜Έͦ͝ ͤ͒ͯͫͭͪ͜͜͝ ˿̊ˢΣ Ύ͟ ͔ͤ͒͜ ͋͜͡Έ΄͔ ͯ 
͍ͫͭ͜͜ηΦ ˤͦͤ͊ ͭ͊ͦ͗͟ ͎ͫͯͯ͡Ί ζ͍͜;ͤͦΌ ͔͒͜ΊΌΣ ͤ͊ͼͦͤ͊͜͡ΈͤͦΌ ͔ͣͦͼ͚ͤͦ͜Ό 
͍͔͙ͤͫͭ͜ͼ͜ΊΌ ˿̊ˢη ώмн, 1ς2]. 
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˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙͍͔ͫͭͤͤ͜͜͡ ͔͔ͭͤ͒ͤͼ͚͜ ͔͔ͣͨͣͤͭ͊͜͡ͼ͜͝ ͎͊͊͘͡Έͤͦ-
͍ͦͫͭͤ͜Έͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡ ͪ͊ͤ͟͝ ͍̐ͪͦͫͦΌͯ͘Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͔͙ͣͭ ͍͙͙ͦͪͫͭ͊ͤͦ͟ 
͔ͦͣͨͫ͟͟͡ ͍͊͘Ί͍ͣͦ͒ͦͨͦͤΌ͍͊͡Έ͙ͤͻ ͔͍ͣͭͦ͒͜Υ ͍͙͍;͔ͤͤΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ό ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͙͊ͪͯ͋͗ͤ͘͜ͻ  ͜
͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͔ͨͪ΄͔͔ͦ͒͗ͪ͡Σ ͒͡Ύ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͫͭ͊ͤͯ ͔ͪͦͪͦ͋ͤͦͫͭ͘͜͡ 
͍͒ͦͫ͒͗ͯ͊ͤͦ͜͡͝ ͔͙ͨͪͦ͋ͣ͡Τ ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͎͍͊͋ͫͭͪ͊ͯ͊ͤͤΎ ͒͡Ύ ͙ͪͦͪͭͭ͘͟Ύ 
ͺͦͫͦ͜͡ͺͫΈͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͊ͫ͊͒͘ ͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͔͍ͫͭͯ͒ͤͭ͜ ͯ ˿̊ˢ ͭ͊ ͪ͊ͤ͊͟͝ͻ ͍̐ͪͦͫͦΌͯ͘Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙͍͍ͫͤͦ͟͜  ͜
͔͔͙͍͎ͨͪͫͨͭͤͦͦ͟ ͤ͊ͨͪΎͣͯ ͨͦ͒͊͡Έ΄͙ͻ ͍ͪͦ͒ͦ͘͜͟ ͘͜ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΤ 
͙͍͙͚ͦͣͨ͊ͪ͊ͭͤ͟ ͊ͤ͊͘͜͡Σ Ύ͙͚͟ ͍͙͍͒ͦͦ͘͡ ͍ͫͭ͊͘͜͡Ύ͙ͭ ͔͔ͭͤ͒ͤͼ͜͝ ͍͙ͪͦͭͯ͘͟ 
͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ˿̊ˢ ͭ͊ ͍ ͍̐ͪͦͨ͜Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˽ͪͦͺ͔ͫͦͪ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͔ͦ͒͗ͯ͟͡ 
ˢ͔ͣͫͭͪ͒͊ͣ͊ ˸Φ ͍ ͊ͤ ͒ ͔ͪ ʕ ͔͔ͤ͒Σ ͒ͦͫ͒͗ͯ͜͡Ό;͙ ͙ͨͭ͊ͤͤΎ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ 
͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡  ͯΊ͍͔͚ͪͦͨͫΈ͙͟ͻ ͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜Σ ͯ͊ͯ͘͟Ί ͤ͊ ͝͝ ;͔ͭ͜͟ ͙ͫͭͦͪ͜;͔ͤ ͦͪͤͤ͟͜Ύ ͤ͊ ͔͔ͭͪͤ͊ͻ ͍͙̐ͪͦͨ ό͙ͤ͊ͨͪ͊͒͟͡Σ 
͍͒͊ͤΈ͎͔ͦͪͼΈ͟͜ ͺͦͫͦ͜͡ͺ͙-͍͙͔ͨͪͦͫͭͭ͜͜͡Σ ͨͪ͊ͼ͜ Ύ͙͟ͻ ͎͍͙ͫͯͯ͊͡͡ ͍ͦͫͤͦͦΌ ͍ͤ͊;͊ͤͤΎ 
͍ ͔͔ͫͪ͒ͤΈ͍ͦ͜;͚ͤ͜ ͍̐ͪͦͨ͜Τ ͍͊ͫͤͯ͊ͤͤ͘Ύ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˻ͻͺͦͪ͒͊ ͭ͊ ˴͔ͣ͋ͪ͒͗͊͜ ͤ͊ 
ͨ͒͐ͪͯͤͭ͜͜ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡ύΦ ˤͦ͒ͤͦ;͊ͫ ͔ͤ͒ͪ͊ͤ͒ͫ͜͡Έ͊͟ ͙͒ͦͫ͒ͤ͜͡ͼΎ 
͍͊ͯ͊͗ͯ͘ΊΣ ΅ͦ ζ͎ͯͣ͊ͤͭ͊ͪͤ͊͜ ͍ͦͫͭ͊͜ ͫΈ͎ͦͦ͒ͤ͜ ͫͤͯ͜Ί ͨͦ͊͘ ͎͔͎ͦͪ͊ͺ͜ΊΌ ͍͎ͫͦͦ 
ͨͦͻ͔ͦ͒͗ͤͤΎη ώмоΣ нооϐΦ ˢ͔͡Σ Ύ͟ ͫͭ ͍͔ͪ͒͗ͯΊ ˸Φ ͍ ͊ͤ ͒ ͔ͪ ʕ ͔͔ͤ͒Σ ζͫͯ;͊ͫͤ͊ 
͎͊͊͘͡Έͤ͊ ͎ͯͣ͊ͤͭ͊ͪͤ͊͜ ͍ͦͫͭ͊͜ ͍ ͍̐ͪͦͨ͜ ͎͊͊ͦͣ͘͡ ͫͺ͍ͦͯͫͦ͊ͤ͊͟ ͍ ͫͭ͊ͪ΄͚͜ ͔͔͚ͫͪ͒ͤ͜ 
΄ͦ͟͜͡ ό͎ͣͤ͊͘͜͜͝ύη ώмоΣ норϐΦ ˢ ζ͍ ͎ͨͪͦͪ͊ͣ͊ͻ ͎͍͙ͨ͒ͦͭͦ͜͟ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ 
͍͍͋͊͊͊ͪ͟͜͡ ͯͫ ͔ ΅͔ ͒ͦͣͤͯ͜Ί ͍ͯ͘Έ͔ͦͫͨ͟ͼ͍͙͚͊ͦ͊ͤ͘͜͜͡ ͨ͒͜ͻ͒͜ ͭ͊ ͤ͊͒ͣͪͤ͊͜ ͪ͊ͤͤΎ 
͔ͫͨͼ͊͊͘͜͜͡ͼ͜ΎΣ ΅ͦ ͔͔ͨͪ΄ͦ͒͗͊͟Ί ͍͙ͻ͍ͦ͊ͤͤΌ  ͍͙ͤͻ ͎͙ͯͣ͊ͤͫͭ͜;͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ 
͔ͦͪͣ͊͘͟ ͎ͪͦͣ͊͒ΎͤͫΈͦͫͭ͟͜ ό͊͘ ͍͙͟͡Ό;͔ͤͤΎͣ ͔͎ͤ͋͊͊ͭΈͦͻ ͔͍ͦ͒͗͟͜͡ ͯ ̊ͦͭ͊ͤ͒͜͡͝ 
ͭ͊ ˱ͪ͊ͤ͒͜͡͝Σ  ͯΎ͙͟ͻ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ ͘ ͔ͣͦͣͤͭͯ ͝ͻͤΈ͎ͦͦ ͍͊ͫͤͯ͊ͤͤ͘Ύ 
͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͔͒͜Ύͻ ˨͗Φ ˹ ΈΌ͔ͣͤ͊ ͭ͊ ˨͗Φ ˸ ͊͜͡͡ύη ώмоΣ норϐΦ 

˾͎ͦ͘͡Ύ͔ͤͣͦ ͨͦ͋͗ͤͦ͜ ͍ ͙ͫͭͦͪ͜;͚ͤ͜ ͔͔͙͍ͪͭͪͦͫͨͭ͟͜ ͎ͨͦ͡Ύ͙͒ 
˨͗Φ ˹ ΈΌ͔ͣͤ͊ ͭ͊ ˨͗Φ ˸ ͊͜͡͡ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͝ͻ͚ͤ͜ ͍͙͍ͨ͡ ͤ͊ ͨͦ΄͙͔ͪͤͤΎ 
͎͙ͯͣ͊ͤͫͭ͜;͙ͤͻ ͊ͫ͊͒͘ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

ˢ͎͚ͤͫ͜͡Έ͙͚͟ ͙͒ͦͫ͒ͤ͜͟͡ ˥Φ ˹ ΈΌ͔ͣͤΣ Ύ͙͚͟  ͯ 1854ςмуру ͪͪΦ ͦ;ͦ͡Ό͍͍͊ 
͙͊ͭͦ͟͡ͼΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜  ͯ ˨ͯ͋ͤ͜͜͡Σ ͊ͤ͊͘͘;͍͊Σ ΅ͦ ͍͙ͦͫͤͦͤͣ ͍͊͒͊ͤͤ͘Ύͣ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ Ί ͙ͫͨͪΎͤͤΎ ͨͦΎ͍͜ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ ͍͙͔͎ͪͦͤͤͦͦ͘ ;͔ͤ͊͡ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊ ΄͡Ύͻͦͣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͤΈ͎ͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͭ͊ ͯ͟͡Έ͙ͭͯͪ ͙͔ͣͫͤͤ͡Ύ 
ͤ͊ ͍ͦͫͤͦ͜ ͤ͊͒͊ͤͤΎ ͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͤ͊ͤͤ͘Ύ ͘ ͔ͣͭͦΌ ͍ͦͫͦΊͤͤΎ ͒ͦͫΎ͎͔ͤͤΈ 
͡Ό͒ͫΈͦ͟͝ ͼ͙͍͊͘͜͜͡ͼ͜͝ ώуΣ пнς43].  

˻͍͙͚ͫͤͦͤ ͍͔ͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͦ΄͍ͯ͟͜ ˨͗Φ ˹ ΈΌ͔ͣͤ͊ ͨͦ͡Ύ͎͍͊ ͯ 
͔͔͙ͭͦͪͭ;͙ͤͻ ͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͫͨͪͦ͋͊ͻ ͙͙͔ͨͪͣͪͤͤΎ ͙ͫͭͦͪ͜;ͤͦ ͫͺ͍͎ͦͪͣͦ͊ͤͦͦ 
͎͊ͤͭ͊ͦͤͣͯ͘͜ ͣ͗͜ ͍ͫͭͫ͜Έͦ͟Ό ͭ ͔͎͚͊ͪͤͦ͜͜͡Ό ͍ͦͫͭͦ͜ΌΣ ͤ͊ ͚͎ͦͦ ͒ͯͣͯ͟Σ ͍͎ͦͫͤͦͤͦͦ 
͔͔͒͗ͪ͊͡ ͍ͫ͜ͻ ͔ͨͪͦ͋ͣ͡ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͍ ˿̊ˢ ͜ ˭͊ͻ͚͒ͤ͜͜ ͍̐ͪͦͨ͜Φ 
ˤ͍͒ͨͦ͒ͤͦ͜͜Σ ͟͡Ό;͍ͦͦΌ  ͍ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͍;͔ͤͤ͜ ˨͗Φ ˹ ΈΌ͔ͣͤ͊ ͫͭ͊͊͡ ͔͒͜Ύ 
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͎͊͊͘͡Έͤͦ͝Σ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟͝ ͔͍͒ͪ͗͊ͤͦ͝ ͍͙ͦͫͭ͜ ͔͋͘ ͍͊ͫͦͦ͟͡͝Σ ͫͦͼ͊͜͡Έͤͦ͝Σ ͙ͨͦͭ͜͡;ͤͦ͝Σ 
͔͎͚ͪͤͦ͜͜͡͝ ͭ͊ ͎͔͔ͤ͒ͪͤͦ͝ ͔͎͔͎ͫͪ͊ͼ͜͝Σ ΅ͦ ͡Ύ͎͊͡ ͍ ͍ͦͫͤͦͯ ͚͎ͦͦ ͦͤ͟ͼ͔ͨͼ͜͝ ζ͎͊͊͘͡Έͤͦ͝ 
͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜η όLiberal Arts Education) [8]. ˹͍͊;͊͡Έͤͦ-͍͙ͻ͍͙͚ͦͤ ͨͪͦͼ͔ͫ 
͎͒ͤͦ͘͜ ͘ ͦͤ͟ͼ͔ͨͼ͜ΊΌ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ ˥Φ ˹ ΈΌ͔ͣͤ͊ ͍ͣ͊ ͍͙͋ͯ͒ͯ͊ͭͫΎ ͤ͊ 
͍͜͡Έͤͦͣͯ ͍ͫͨͯ͊ͤͤ͜͟͜͡ ͍͙͊͒͊͟͡;͍͜ ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͝ͻͤΈͦͣͯ ͫͨ͜͡Έͤͦͣͯ 
͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦͣͯ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͙͒ͦͫ͒ͤ͜͡ͼΈͦͣͯ͟ ͨͦ΄ͯͯ͟ ώ8, 85]. 

̂ ͍ͫͦΌ ;͔͎ͪͯΣ ˨͗Φ ˸ ͜͡͡Σ ͎͚͊ͤͫ͜͡Έ͙͚͟ ͔͔͙ͭͦͪͭ͟ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ 
͔͋ͪ͊ͣͯ͘͜͜͡͡ XIX ͫͭͦͭͭ͜͡ΎΣ ͍͔͍͍ͫͭͪ͒͗ͯ͊Σ ΅ͦ ͍ͫͦ͋ͦ͒͊ ͙͍ͤ͒͒͊͜͜  ͚͍͙ͪͦͭͦ͘͟ 
͔͍͙͒ͪ͗͊ ͔͔͍ͨͪ͋ͯ͊ΌͭΈ ͯ ͍͊͘Ί͔ͣͦ͊͗ͤͦͫͭ͘͜͡Φ ˤͤ͜ ͍͋ͯ ͔͔͙͚ͨͪͦͤ͊ͤ͟Σ ΅ͦ ͍͒͜ 
͍͙ͫͦ͋ͦ͒ ͚ ͯͣͤͤ͜Ύ ͡Ό͔͚͒ ͍ͫͭͦͪΌ͍͙͊ͭ ͤͦͪͣ͊͡Έ͔ͤ ͡Ό͒ͫΈ͔͟ ͍͙ͫͨ͗ͭͭ͜Ύ 
͔͙͊͗ͭ͘͡Έ  ͯ ͼͦͣͯ͜͡ ͨͪͦͼ͍ͭ͊ͤͤ͜Ύ ͔͍͙͒ͪ͗͊Φ ́ͦͣͯ ͔͍͒ͪ͗͊͊ ;͔͔ͪ͘ ͍ͦͫͭͯ͜ 
͔ͨͪ΄ͦΌ ͔͔ͤͫ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͫͭ͊ͤ ͫͯͫͨ͜͡Έ͍ͫͭ͊Υ ͎͒ͤ͊͜ ͔͍͒ͪ͗͊͊ ͍͙ͨͦͤͤ͊ 
͍ͫͭͦͪΌ͍͙͊ͭ ͍͙ͯͣͦ ͒͡Ύ ͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͤ͊ͪͦ͒ͯΦ ˽͙ͪ ͼΈͦͣͯ ˨͗Φ ˸ ͜͡͡ 
͚͒͜΄͍ͦ ͍͙͍ͫͤͦͯ͟Σ ΅ͦ ͍͜͡Έͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜Έ Ί ͍ͦ͒ͤͦ;͊ͫ ͜ ͙ͦͫͦ͋ͫͭͫͭ͜Ό 
͊ͦͤͦͫͯ͘͟͡ͻͤΎͤͦΌ [7]. ˤͤ͜ ͭ͊ͦ͗͟ ͙͔͙͍͍ͫͫͭͣ͊ͭͯ͊͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͍͙ͤ͒ͯͭͤ͜͟ͻ 
͔͍ͣͭͦ͒͜ ͙ͨͪ;͙͙ͤͤͻ ͍͘ΩΎ͍͘͟͜ Ύ͍͙΅ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͍ͫͭͯ͜Φ ˯͎ͦͦ ͍͙͚ͤ͊ͯͦ͟ 
͒ͦͪͦ͋ͦ͟ ͯ ͎͊ͯ͘͜͡ ͤ͒ͯ͜͟ͼ͜͝ ͫͭ͊ ͍͍͙͙͊͒͊ͭͫ͟͡Έ  ͯͯͪͫ͊͟ͻ ͘ ͎͙ͦ͜͟͡ ͍ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ 
͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͎ͭͦͦ ;͊ͫͯ. 

˽͍͔ͦͪͭ͊Ό;͙ͫΈ ͒ͦ ͫͯ;͎͊ͫͤͦͦ ͫͭ͊ͤͯ ͔ͪ;͔͚  ͯΊ͍͔͚ͪͦͨͫΈͦͣͯ͟ ͍ͦͫͭͤ͜Έͦͣͯ 
ͨͪͦͫͭͦͪ͜Σ ˸Φ ͍ ͊ͤ ͒ ͔ͪ ʕ ͔͔ͤ͒ ͙͙ͪͭͯ͟͟Ί ͙͔ͫͫͭͣͯ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͯ ͪ͊ͤ͊͟͝ͻ ͍͙̐ͪͦͨ 
͊͘ ζ͎͍ͤͦͪͯ͊ͤͤ͜Ύ ͙ͣ͗͒ͫ͜ͼ͙ͨͤ͊ͪͤͫͭ͜͜͡Ό ͭ͊ ͎ͤͯ;ͫͭ͟͜Ό ͍ ͨ͒͜ͻͦ͒͊ͻ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
ͤ͊;͍͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯη ώмоΣ 239]. 

˨͊ͭͫΈ͙͚͟ ͍ͦͫͭ͜Ύ͙ͤͤ ˨͗Φ ˶ ͔͊ͪͫͤ ͍͙͔ͦͪͣ͟͡ΌΊ ζ͍͒͜ ͍ͦͫͤͦͤ͜ ͎͙͊ͪͦ͘͘ 
ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯΣ ͊ ͔ͫ͊ͣΥ мύ ͣ ͍͊ͫͦͫͭ͜Έ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ 
͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜Σ Ύ͊͟ ͙͍͔ͨͪ͊͘͡ ͒ͦ ͨ͊͒ͤͤ͜Ύ ͝͝ ͍ͫͭ͊ͤ͒͊ͪͭ͜Τ нύ ͣ ͦ͒ͯ͡Έͤ͊ 
͙͔ͫͫͭͣ͊Σ ΅ͦ ͔͔ͨͪ΄ͦ͒͗͊͟Ί ͺ͍ͦͪͣͯ͊ͤͤΌ ͍ ͔͍ͫͭͯ͒ͤͭ͜ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Σ 
͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͝ͻͤΈͦ͝ ͯͫͨ͜΄ͤͦ͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜η ώсΣ олфϐΦ 

˽͎ͦͦ͒͗ͯΊͭΈͫΎ ͘ ͍͙΅͔͎͙͊͒͊ͤͣ͘ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͔͎͎ͨ͒͊ͦ ˽Φ ˧ ͊ͫͭͦͤΣ 
Ύ͙͚͟ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦΣ ζ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͍͔͙͟͜͡ ͼ͜͜͡ ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯΣ ͍ͤ͜ 
͔͒͋͘͜͡Έ΄͎ͦͦ ͣ͊Ί ͔ͦͤͦͣ͟͜;ͤͯ ͦͪ͜Ίͤͭ͊ͼ͜ΌΣ ͍͙͍ͪͦ͊͘Ό;͙ ͙͡΄͔ 
͍ͯ͘Έͦͨͪͦ͟ͺ͔͚ͫͤͯ͜ ͍ͫ͊͒ͦͯ͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ˹͊ͭͦͣͫͭ͜Έ ͎͊͊͘͡Έͤ͊ ͎ͯͣ͊ͤͭ͊ͪͤ͊͜ 
͎͍ͨ͒ͦͭͦ͊͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ˿̊ˢ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ΄͙͎ͪͦͦͦ͟ ͔ͫͨͭͪͯ͟ 
͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͍ͫ͜ͻ ͫͺ͔ͪ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤΣ ͊ 
͔ͫ͊ͣΥ ͙͙ͪͭ͟;͔ͤ ͙͔ͣͫͤͤ͡ΎΣ ͯ͟͡Έͭͯͪͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜ΈΣ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜ ͍͙ͤ͊;͙͟Σ 
͔͙ͭ;͔ͤ ͔ͫͯ͒͗ͤͤΎΣ ͎ͪͦͣ͊͒ΎͤͫΈͫͭ͟͜Έη ώ5, 14]. 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͙͚͟ ͔͎͎ͨ͒͊ͦ ˸Φ ˾ ͦͭΣ Ύ͙͚͟ ͙͍ͤ͊͊͘Ί ͎ͯͣ͊ͤͭ͊ͪͤͯ͜ ͍ͦͫͭͯ͜ 
ζ͍͔͡Έ͙ͣ ͙ͦͪͫͤͦ͟Όη ͒͡Ύ ͙ͣͦͦ͒͡ͻ ͡Ό͔͚͒, ͯ͊ͯ͘͟Ί ͤ͊ ͔ͭΣ ΅ͦ ͤ͊ ͫͯ;͊ͫͤͦͣͯ 
͔ͭ͊ͨ͜ ͍͙͍͊͗͜͡΄͔Σ ͤ͗͜ ͋ͯ͒Έ-͙ͦ͟͡ ͪ͊ͤ͜΄͔Σ ͔ͤ ͍͍͒ͣͦ͜͡Ύ͙ͭͫΎ ͍͒͜ ͍ͭͦͪ;͙ͻ ͜ 
͎͙ͯͣ͊ͤͫͭ͜;͙ͤͻ ͍ͦͫͤͦ ͍͙ͦͫͭ͜ ͤ͊ ͙ͦͪͫͭ͟Έ ͍ͯ͘Έ͙͟ͻ ͔ͭͻͤ͜;͙ͤͻ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎ 
͙͊ͪ͊͒͘ ͙ͦͭͪͣ͊ͤͤΎ ΄͍͙͎͒ͦͦ͟Σ ͙͎ͯͭͭ͊ͪͤͦͦ͜͡ ͔ͪͯ͘͡Έͭ͊ͭͯΦ ̇͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͔ͤ 
ͣͦ͗ͯͭ͘Έ ͙͙͊ͣͤͭ͘͜ ͎ͯͣ͊ͤͤͫͭ͜ΈΣ ͙͙ͪͭ͟;͔ͤ ͭ͊ ͔͙͍͔ͪ͊ͭͤ͟ ͙͔ͣͫͤͤ͡ΎΣ ͍͒ͦͫ͒͜Σ ΅ͦ 
͙ͨ͒ͫ͜͡ΌΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͍ͫͭͯ͒ͤͭ͜ ͦͼͤ͜Ό͍͙͊ͭ ͭ͊ ͙ͪͦͯͣͭ͘͜ ͍͙ͤ͊ͦ͟͡΄͚ͤ͜ ͍ͫͭ͜Σ 
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͊ ͭ͊ͦ͗͟ ͤ͊͘ͻ͙͙ͦ͒ͭ ͍ͤͦ͊ͭͦͪͫΈ͟͜ ͪ͜΄͔ͤͤΎ ͒͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͙͗ͭͭΊ͍͙ͻ ͊͒͊͘;Φ 
ζ̒͟ ͙ͣ͊ͫͣͯͣ͟Σ ͎ͯͣ͊ͤͭ͊ͪͤ͊͜ ͍ͦͫͭ͊͜ ͍͙͍ͪͦ͊͘Ί ͒͊ͭͤͫͭ͘͜Έ ͋͊;͙͙ͭ ͙͍ͣͦ͗ͦͫͭ͜͡ ͭ͊ 
͙͍͙ͦͭͪͣͯ͊ͭ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͍͒͜ ͨͦ͒ͦ͊ͤͤ͡Ύ ͍ͦͪ͒ͦͤ͟͜Σ Ύ͟͜ ͤ͊͜͟΄͔ ͣͦͦ͒͜͡ ͡Ό͙͒ 
͎͙ͣͦ͡ ͋ ͜ ͔ͤ ͔͔͙ͨͪͭͤͯͭΦ ˻͍ͫͭ͊͜ ͍͙ͨͦͤͤ͊ ͍͔͙ͫͭ ͝ͻ ͊͘ ͼ͜ ͔ͣ͗͜Σ Ύ͟΅ͦ ͍ͦͤ͊ 
ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͊ ͙ͫͭ͊ͭ ;͙ͣͦͫΈ ͋͜͡Έ΄͙ͣΣ ͤ͗͜ ͎͍ͨ͒ͦͭͦͦ͜͟Ό ͒ͦ ͔͎͊͒͊͒͘͘͜͡Έ 
͎͍͔͙͊ͦͭͦͤ͘͡ͻ ͙͗ͭͭΊ͍͙ͻ ͔͚ͪͦ͡η ώммΣ 4].  

˽ͦ͒͋ͤͦ͜͝ ͙͒ͯͣ͟ ͙͒ͦͭͪͣͯΊͭΈͫΎ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͺͦͫͦ͜͡ͺ ˾Φ ˾ ͦͪͭ͜Σ ͤ͊ 
͔͔ͨͪͦͤ͊ͤͤ͟Ύ Ύ͎ͦͦ͟Σ ͍͊͒͊ͤͤ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͫͦͤ͟ͼ͔͍ͤͭͪͦ͊ͤͦ͝ ͤ͊ ͎͊͊͘͡Έ͚ͤ͜ 
͎͚ͯͣ͊ͤͭ͊ͪͤ͜͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜Σ ͨͦ͡Ύ͎͊Ί ͍ ζͨ͒͋ͯͪ͜Ό͍͊ͤͤ͜ ͍ͫͯͣͤͯ͜ ͜ ͔͋ͯ͒͗ͤͤ͘͜ ͯΎ͍͙η 
͙ͣͦͦ͒͡ͻ ͡Ό͔͚͒Φ ˭͍͊͒Ύ͙͟ ͍ͫͯͣͤͯ͜Σ ͯΎ͍͜ ͭ͊ ͚ͪͦͨͭ͟͜͟͜ ͨͪ͊ͼ͜ ͔͙ͫͭͯ͒ͤͭ 
ζ͍ͯͫ͒ͦͣ͜͡ΎͭΈΣ Ύ͟ ͍͙ͦͤ ͣͦ͗ͯͭ͘Έ ͙͙ͣͤͭ͘͜ ͔͔ͫ͋ηΣ ͊ ͨͦͭͣ͜ ͜ ͫͯͫͨ͜͡Έ͍ͫͭͦ ώмлΣ монϐΦ  

˭ ͼΈ͎ͦͦ ͙͍ͨͪͦ͒ͯ ͔͒ͦͪ;ͤͦ ͎͙͊͒͊ͭ͘ ͤ͊ͨͪ͊ͼΌ͍͊ͤͤΎ ˱Φ ˴ ͊ͤͭ͊Σ Ύ͙͚͟ 
͍͔ͨͪ΄͔ ͍ ͫͭͦͪ͜͜͝ ͺͦͫͦ͜͡ͺ͜͝ ͚͒͜΄͍ͦ ͍͙͍ͫͤͦͯ͟ ͨͪͦ ͔ͭΣ ΅ͦ ͔͋͘ ͒͊ͭͤͦͫͭ͘͜ ͯΎ͍͙ ͔ͤ 
͙͋ͯ͡ ͋ ͙͍͙͙ͣͦ͗ͣ͡ ͡Ό͒ͫΈ͙͚͟ ͍͒ͦͫ͒͜ ͜ ͡Ό͒ͫΈ͔͟ ͨͤ͊ͤͤ͘͜ΎΦ ˹͙͚͊ͫͭͯͨͤ ͪͦ͟͟ ͯ 
ͪͦͯͣͤͤ͘͜͜ ͔͎͊ͭͦͪ͟͜͝ ͯΎ͍͙ ͚͙͍͒ͫͤ͘͜ ˬΦ-˽Φ ˿ ͊ͪͭͪΦ ˤ͒͜΄͍ͭͦͻ͍ͤͯ΄͙ͫΈ ͍͒͜ 
ͦͤ͟ͼ͔ͨͼ͜͝ ͔ͤͭͤ͜ͼͦͤ͊͜͡Έͤͦ͝ ͍ͫ͒ͦͣͦͫͭ͜͜ ˩Φ ˥ ͔ͯͫͪ͡ΎΣ ͍ͤ͜ ͍͍ͦ͋͐ͪͯͤͭͯ͊ 
ζ͔ͪͪ͊ͯ͘͜͜͡Ό;ͯη ͺͯͤ͟ͼ͜Ό ͯΎ͍͙Σ ͔ͣͭ͊ Ύͦ͟͝ ͨͦ͡Ύ͎͊Ί ͯ ͍͍͔͒ͭͦͪͤͤ͜͜ ͼͫͤͦͫͭ͜͜͜͡ 
͋ͯͭͭΎΣ ΅ͦ Ί ͔ͤ͒ͦͫΎ͙͗ͤͣ ͯ ζ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦͣͯ ͍ͫͤͯ͊ͤͤ͜͜ηΦ ̂Ύ͍͊ ͯ  
ˬΦ-˽Φ ˿ ͊ͪͭͪ͊ ͍͙ͫͭͯͨ͊Ί ͔ͤ ͙͡΄͔ Ύ͟ ͍ͨͤ͊͊͘͜͡Έͤ͊ ͒͊ͭͤͫͭ͘͜Έ ͜ ͪͯ΄͚ͤ͊͜ ͙ͫ͊͡ 
͍ͭͦͪ;͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͊ Ύ͟ ͍͘ΩΎͦ͘͟Σ ΅ͦ ͨͦΊ͒ͤͯΊ ͍ͫͭ͜ ͡Ό͙͙͒ͤ ͯ Ί͙͔͒ͤ ͼ͔͜͡Σ ͎ͫͯͯ͡Ί 
͝͝ ͔͔͎ͤͪ͜ΊΌ [3, 185ς195]Φ ́ͦ͗ ͎͊͊͘͡Έͤ͊ ͎ͯͣ͊ͤͭ͊ͪͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͍ͫͭͯ͒ͤͭ͜ 
͙ͫͨͪΎΊ ͍͙ͪͦͭͯ͘͟ ͍ ͙ͤͻ ͯΎ͍͙Σ Ύ͊͟Σ  ͍ͯͫͦΌ ;͔͎ͪͯΣ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͍͙͍ͨ͊͡Ί ͤ͊ 
͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͭ͊ ͤ͊ ͤ͊͋ͯͭͭΎ ͙͙ͤͣ ͔͍͎ͨͤͦͦ ͍͒ͦͫ͒ͯ͜Φ 

ˣ͙ͪͭ͊ͤͫΈ͙͚͟ ͺͦͫͦ͜͡ͺ ͜ ͍ͦͫͭ͜Ύ͙ͤͤ ˾Φ ˽ ͔ͭͪ͘͜ ΅͔ ͍ ͔͔͙ͫͪ͒ͤ͜ ̆̆ ͫͭΦ 
͎ͤ͊ͦͦ͡΄͍͍ͯ͊Σ ΅ͦ Ύͫͤ͊͟͜ ͎ͯͣ͊ͤͭ͊ͪͤ͊͜ ͍ͦͫͭ͊͜ ͣ͊Ί ͍͊͒ͦͦ͘͡ΈͤΎ͙ͭ ͭ͊͟͜ о ͙͔ͪͭͪ͟͜͝Υ  

1) ͼͤͤͫͤ͊͜͜ ͍ͦͫͤͦ͊ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯΤ 
2) ͪ ͎ͦ͘͡Ύ͒ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͙ͫͭͦͪ͜;͙͚ͤΣ 

ͫͦͼͦͯ͜͟͡Έ͙͚ͭͯͪͤ ͭ͊ ͔͔͙ͫͭͭ;͙͚ͤ ͔͙ͦͤͭͫͭ͟͟Τ 
3) ͍ͨͦ͋ͯ͒ͦ͊ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ ͍ͦͫͤͦ͜ ͙͙ͪͭ͟;ͤͦ͝ ͙͒ͫͯͫ͟͜͝ ͭ͊ ͊ͤ͊ͯ͘͜͡ 

όζͼ͔͚ ͨͪͦͼ͔ͫ ͤ͜ Ύͦ͟Ό ͣͪͦ͜Ό ͔ͤ ͍͙͔ͨͦͤͤ ͙͋ͯͭ ͎͙͒ͦͣ͊ͭ;͙ͤͣηύ ώфΣ 43ς45]. 
˭͊ ̊Φ ˾ ͦ͋͊ͭͭͦͣ͘͡Σ ͦ͒ͤ͜ΊΌ ͘ ͍͙ͦͫͤͦͤͻ ͙ͨͪ;͙ͤ ͔͊ͤͨ͊͒ͯ͘ Ί͍͔͚ͪͦͨͫΈͦ͟͝ 

͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ Ί ζ͙ͭͯͪͣ͘ ͍͍͋͊͊͊ͪ͟͜͡ηΦ ˢ͔͒͗ ζ͍ ͍̐ͪͦͨ͜ ͔͙ͫͭͯ͒ͤͭ 
͍͋͊͊͊ͪ͊ͭͯ͟͜͡ ;͊ͫͭͦ ͔͔͙ͨͪͭͤ͊ΌͭΈ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͙ͦͪ͒ͦͤ͟ ͍ ͍ͦͫͭͤ͜͜ͻ ͼ͜͡ΎͻΦ ́ͦͣͯ 
͔͎͎͙ͨ͒͊ͦΣ ͍͙͊͘͘;͚͊Σ ͦͭͦͭͦ͗ͤΌΌͭΈ ͎͊͊͘͡Έͤͯ ͎ͯͣ͊ͤͭ͊ͪͤͯ͜ ͍ͦͫͭͯ͜ ͘ ͍͙͍;͔ͤͤΎͣ 
͍ͣͦ ͫͯͫ͒ͫ͜Έ͙͟ͻ ͪ͊ͤ͟͝ ͭ͊ ͝ͻͤ͜ͻ ͯ͟͡ΈͭͯͪΦ ˽͙ͪ ͼΈͦͣͯ ͔͒ͯ͗ ͣ͊ͦ͡ ͍͙͊͒͊͟͡;͍͜ 
Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͙ͨͪ͒͜͡ΎΌͭΈ ͍͎ͯ͊ͯ ͣͦͪ͊͡Έͤͦͣͯ ͍͙ͻ͍ͦ͊ͤͤΌ 
͔͍ͫͭͯ͒ͤͭ͜  ͜ͅ ͍ͦͪͣͯ͊ͤͤΌ  ͍ͤ ͙ͻ ͔͔͙ͫͭͭ;͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜η ώмнΣ пϐΦ 

˽ͦ͡ΈͫΈ͙͚͟ ͔͎͎ͨ͒͊ͦ ˴Φ ˭ ͊ͤΊ͍ͫΈ͊͟Σ ͍͙͍;͊Ό;͙ ͔͔͙͍͙ͨͪͫͨͭ͟ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜ ͍ ͔ͦͤͭͫͭ͟͟͜ ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯΣ ͍͊ͯ͘͟Ί ͤ͊ ζΧ͙͔ͤ͗ͤͤ͘Ύ ͔͙ͨͪͫͭ͗ͯ 
͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ΄͙ͦ͟͡Σ ΅ͦ Ί ͤ͊ͫ͒ͦͣ͜͟͡ ͍͙ͤͦͻ ͔͔ͭͤ͒ͤͼ͚͜Σ ͙ͭ͊͟ͻ Ύ͟Υ ͍ͣ͊ͫͦͫͭ͜ΈΣ 
͔ͦͣͪ͟ͼ͊͊͘͜͜͡ͼ͜ΎΣ ζͨͪͦͺ͔ͫͦͤ͊͊͘͜͜͡ͼ͜Ύ ͭ͊ ͋Ό͙ͪͦͪ͊ͭ͊͘͟ͼ͜Ύη ώмΣ муфϐΦ ˴ͪͣ͜ ͎ͭͦͦΣ 
ͤ͊ ͝͝ ͒ͯͣͯ͟Σ Ί͍͔͚ͪͦͨͫΈ͟͜ ͔͎͎͙ͨ͒͊ͦ ͔͒͋͘͜͡Έ΄͎ͦͦ ζ͎ͤͦͪͯ͜ΌͭΈ ͍͙ͻ͍ͦͤͯ ͺͯͤ͟ͼ͜Ό 
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͍͔͙͔ͯͤͪͫͭͭͯ͜η ώмΣ муфϐΦ ˤ͙ͻ͒͜ ͘͜ ͙ͫͭͯ͊ͼ͜͝Σ ΅ͦ ͫ͊͊ͫ͟͡͡Ύ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡ 
ͫΈ͎͔ͦͦ͒ͤͤΎΣ Ί͍͔͚ͪͦͨͼ͜ ͍͋͊;͊ΌͭΈ ͍ ζ͔͒͜͝ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͼ͔͚ͤͤͦͫͭ͜ 
universitas ͭ ͊ ͙ͭͪ͊͒ͼ͚ͤͦ͜͝ ͔ͣͦ͒͜͡ ͍͔͙͔ͯͤͪͫͭͭͯ͜η ώмΣ мууϐΦ 

˽ͦ͡ΈͫΈ͊͟ ͙͒ͦͫ͒ͤ͜͡ͼΎ ˴Φ ʕ ͪͦͤͫΈ͊͟ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͫΈ͎ͦͦ͒ͤ͜ ͍ ˽ͦ͡Έ΅͜Σ Ύ͟ ͜ 
͍ ͎͋͊͊ͭΈͦͻ ͤ͜΄͙ͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻ ͍ ͔͊͊͒ͣ͟͜;͙ͤͻ ͦ͊͟͡ͻ ͍͔͒ͯͭΈͫΎ 
͙͒ͫͯͫ͟͜͝ ͍ͫͭͦͫͦͤͦ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͔͍ͫͭͯ͒ͤͭ͜Φ ̇͜ ͙͒ͫͯͫ͟͜͝Σ ͊͘ ͍͔͔ͭͪ͒͗ͤͤΎͣ ˴Φ ʕ ͪͦͤͫΈͦ͟͝Σ ζͨͪͦ͒ͯͯ͟ΌͭΈ ͯͫ ͔ 
͋͜͡Έ΄͔ ͜ ͋͜͡Έ΄͔ ͍͍͒ͦͦ͒͜ ΅ͦ͒ͦ ͙ͫͭͦͪ͜;ͤͦ͝ ͤ͊͘;ͯ΅ͦͫͭ͜ ͎͊ͤͦ͡-ͫ͊ͫ͊ͤͫ͟Έͦ͟͝ 
͔ͣͦ͒͜͡ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ Ύ͟Χ ͍͔ͯͤͪͫ͊͜͡Έͤͦ͝ ͼͤͤͦͫͭ͜͜Σ ΅ͦ ͍͘͜͡ΈͤΎΊ ͡Ό͔͚͒ 
͍͒͜ ͯͫ͜ͻ ͺͦͪͣ ͔ͨ͒ͦͪͤͤ͜͟Ύη ώ15, 38]. 

˹͎͊ͦͦ͡΄ͯΌ;͙ ͤ͊ ͍͙͍͊͗ͦͫͭ͜͡ ͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡Ύ ͍͒ͦͫ͒ͯ͜ ˿̊ˢ  ͯ ͫͺ͔ͪ͜ 
͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜Σ ˨͗Φ ˶ ͔͊ͪͫͤ ͍͔ͪͭ͊͘Ί ͍͎ͯ͊ͯ ͤ͊ ͔ͭΣ 
΅ͦ ζ͔͙͊ͣͪ͊ͤͫ͟Έ͟͜ ͔ͦ͒͗͟͜͡ ͍͙ͪͤ͘͜ΎΌͭΈͫΎ ;͙͙ͭͣ͜͟ ͍͙ͦͫͭͤͣ͜͜ ͺͯͤ͟ͼ͜Ύ͙ͣ ͍ 
ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͤ͊ ͍͒ͣͤͯ͜͜ ͍͒͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻΦ ˢ͔͙ͣͪ͊ͤͫ͟Έͯ͟ ͣͦͦ͒͡Έ ͯ ͔ͦ͒͗͊͟͡ͻ ͔ͤ 
͙͡΄͔ ͍ͤ͊;͊ΌͭΈΣ ͔͊͡ ͚ ͍͙ͻ͍ͦͯΌͭΈ ͯ ͒ͯͫ͜ ͍͙͙ͫͦ͟ͻ ͣͦͪ͊͡Έ͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜  ͜
ͺͦͪͣͯΌͭΈ ͎ͪͦͣ͊͒ΎͤͫΈͯ͟ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜ΈΦ Χ˹͍͊ͭ͜Έ ͙͚ͨͦ͋͗ͤ͜ ͎ͨͦ͡Ύ͒ ͤ͊ 
͊ͪͻ͔ͭͭͯͪͯ͜͟ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ˿̊ˢ ͍͊ͯ͘͟Ί ͤ͊ ͙ͪͤ͘͜ͼΌ ͍ ͍ͦͫͭͤ͜͜ͻ ͙ͭͪ͊͒ͼ͜Ύͻ ͼ͜Ί͝ 
͙ͪ͊ͤ͟͝ ͭ͊ ͍͙̐ͪͦͨΦ  ͚̂ͭͦ ;͊ͫΣ Ύ͟ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͊ͣͨͯͫ͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͔͋ͯ͒͜͡Έ 
͎ͪͤͦͦ͘͜ ͙ͨͪͤ͊͘;͔ͤͤΎ ς ͒͡Ύ ͙͍ͨͪͦ͗͊ͤͤΎΣ ͍ͨͦͤͦͼ͎ͤͤͦͦ͜ ͫͦͼͦͯ͜͟͡Έ͎ͭͯͪͤͦͦ 
͙͗ͭͭΎ ͭ͊ ͍͔͊ͫͤ͡ ͍͙ͦͫͭ͜Σ ͙͍͙͚ͭͨͦ Ί͍͔͚ͪͦͨͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ Ί ͎͔ͦͤͦͣͪ͊ͭͦͣ͟͡ 
͔͟͡ͼ͚͙ͤ͜ͻ ͍͊͘͜͡ ͜ ͡ ͙͊͋ͦͪ͊ͭͦͪͤͻ ͙ͨͪͣ͜΅͔ͤΈη ώсΣ олфϐΦ 

˿͒͜͡ ͍͙͙͊ͯ͊͗ͭ͘Σ ΅ͦ ͔͔ͦͪͫͤ͊͟͡ ͍͙΅͔ ͫͭͪͯͭͯͪ͊͟ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ 
͍͊ͣͨͯͫ͟͜ ͍ͫͭͦͪΌΊ ͔ͭ͊͟ ͍ͦͫͭͤ͜Ί ͔͔͍͙ͫͪ͒ͦ΅͔Σ Ύ͔͟ ͚͒ͫͤ͘͜ΌΊ ͫͦͼ͊ͯ͘͜͜͡Ό;͙͚Σ 
͍͙ͻ͍͙͚ͦͤ ͭ͊ ͍͚ͦͫͭͤ͜͜ ͍͙͍ͨ͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͔͍ͫͭͯ͒ͤͭ͜Σ ͭͦ͋ͭͦ ͙ͫͨͪΎΊ ͯͫͨ͜΄ͤͦͣͯ 
͍ͦͦͦ͒ͤͤ͜͡Ό ͙͙ͤͣ ͫͦͼ͊͜͡Έ͙ͤͣΣ ͨͪͦͺ͔͚͙ͫͤͣ͜ ͭ͊ ͙͙ͦͫͦ͋ͫͭͫͤͣ͜ ͍͒ͦͫ͒ͦͣ͜Φ 
˿͔͙ͭͯ͒ͤͭ ͨͦ;͍ͯ͊ΌͭΈͫΎ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ ͦͣ͟ͺͦͪͭͤͦ ͯ ͍͙΅ͦͣͯ ͍ͤ͊;͊͡Έͤͦͣͯ 
͊͊͒͘͟͜͡Φ ˢ͔͒͗ ͍ ͔ͣ͗͊ͻ ͦ͒ͤ͜Ί͝ ͔͙ͭͪͭͦͪ͜͝ ͍͙ͦͤ ͤ͊͘ͻͦ͒ΎͭΈ ͙͍ͣͦ͗͜͡ ͺ͙ͦͪͣ ͒͡Ύ 
͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎΣ ͍ͯͫ͒ͦͣ͜͡ΌΌͭΈ ͼͤͤͫͭ͜͜Έ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͭ͊ ͤ͜΄͙ͻ 
͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͍͙͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͎͍͙ͦͪ͊ͤͦ͊ͤ͘͜ͻ ͍ ͍ͯͫͭ͊ͤͦ͜Σ ͯͫͨ͜ͻ͙ ͚ 
͔͔͙͍͙ͨͪͫͨͭ͟ ͍͎͊ͫͤͦͦ͡ ͍͙ͪͦͭͯ͘͟Φ 

˨͗Φ ˶ ͔͊ͪͫͤ ͙ͨͦͫ͊͡ΊͭΈͫΎ ͤ͊ ͔͒͜Ό ͣͯ͡Έ͙͍͔͙͔ͭͪͫͭͭͯ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ 
͍ͦͫͭ͜Ύ͙ͤͤ͊ ˴Φ ˴ ͊ͪ͊͟͡Σ Ύ͙͚͟ ΅͔ ͍ мффо ͪΦ ͍͔͍͍ͫͭͪ͒͗ͯ͊Σ ΅ͦ ζ͔͙͍͙ͣͨͪ͊ͭ͜Σ ΅ͦ 
ͫͺ͍͙ͦͪͣͯ͊͡ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ˿̊ˢΣ Ί ͒͜Ί͍͙͙ͣ ͚ ͒͡Ύ ͍ͫΈ͎ͦͦ ͍ͫͭͯ͜η ώсΣ онлϐΦ 
ζ˸͔ͦ͒͡Έ ͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ ͍ ˿̊ˢ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͍͒ͦͻ ͍͙͍͙͊͗͡ͻ 
͔͊ͫͨͭ͊͟ͻ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ς ͚͎ͦͦ ͨ͡Ό͙ͪ͊ͫͭ͜͡;ͤͦͫͭ͜  ͚͍͙ͫͦͦͣͯ͟ 
͍ͪͤ͜͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͭ ͎͊ͪͦͣ͊͒ΎͤͫΈ͎ͦͦ͟ ͔͒͊ͣͯ͘͜͜͡Φ ˴ͪ͊΅͜ ͙͒ͦ͋ͯͭ͘͟ ͔͙͊ͣͪ͊ͤ͟ͼ͍͜ ͯ 
ͼ͚͜ ͫͺ͔ͪ͜ ͣͦ͗ͤ͊ ͍͙ͤ͊ͫ͒ͯ͊ͭ͜͡ ͍ Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜η ώсΣ оннϐΦ  

̂ ͍ͫͦΌ ;͔͎ͪͯΣ ˸Φ ͍ ͊ͤ ͒ ͔ͪ ʕ ͔͔ͤ͒ ͍͙͔ͦͪͣ͟͡ΌΊ ͙ͭͪ ͍͊͘Ί͍ͣͦͨͦΩΎ͊ͤ͘͜ ͣ͗͜ 
ͫͦ͋ͦΌ ͎͙ͪͯͨ ͎͔͍͊ͪͯͣͤͭ͜ ͊͘ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ͍̐ͪͦͨ͜Φ ˨ͦ ͔ͨͪ΄ͦ͝ ͎͙ͪͯͨ ͙͒ͦͫ͒ͤ͜͡ͼΎ ͍͙͒ͤͦͫͭ͜Έ 
͙ͭͪ͊ͤͫ͒ͫͼ͙ͨͤ͊ͪͤ͜͜͡ ͤ͊ͤͤ͘Ύ ͔͔͎ͨͫͭͣͦ͜͜͜͡;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ ˨͎ͪͯͯ ͎ͪͯͨͯ 
͎͔͍͊ͪͯͣͤͭ͜ ͫ͊͒͊͟͡ΌͭΈ ͔ͦͤͦͣ͟͜;ͤ͜ ;͙͙͙ͤͤ͟Σ ΅ͦ ͨͦΎͫͤΌΊͭΈͫΎ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Ό 
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ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͙ͨͤͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͊͒͘͡Ύ ͯͫͨ͜΄ͤͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ 
 ͯ̆̆˱ ͫͭͦͭͭ͜͜͡ ό͙͙ͪͭ͟;͔ͤ ͙͔ͣͫͤͤ͡ΎΣ ͯͣ ͤͤ͜Ύ ͨͪ͊ͼΌ͍͙͊ͭ ͍ ͦͣ͊ͤ͒͟͜Σ ͍͙ͤ͊;͙͟ 
͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͭͦ΅ͦύΦ ͔́ͪͭΎ ͎ͪͯͨ͊ ͣ͊Ί ͎͙ͯͣ͊ͤͫͭ͜;͔ͤ ͨ͒͐ͪͯͤͭ͜Ύ ͭ͊ 
ͦͻͦͨ͡ΌΊ ͫͦͼ͊͜͡Έͤ͜ ͚ ͔͙ͭ;ͤ͜ ͔͙͊ͫͨͭ͟ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤ ώмоΣ нпмϐΦ 

˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͫͯ;͊ͫͤ͊ ͍̐ͪͦͨ͊ ͔ͤ ͙͡΄͔ ͔͔͙ͭͦͪͭͯ͘Ί ͘ ͙͍ͨͪͦ͒ͯ ͔ͤͦ͋-
ͻ͒ͤͦͫͭ͜͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔͔͔͍ͣͤͭ͜͡ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔ͣͦ͒͜͡ ͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪ͜-
ͤͦ͝ ͍͙ͦͫͭ͜Σ ͍ͦͤ͊ ͔͔͚ͨͪ΄͊͡ ͒ͦ ͪ͜΄ͯ;͙ͻ ͚͒͜ ΅ͦ͒ͦ ͝ͻͤΈ͎ͦͦ ͍͔ͭͤͤ͜͡Ύ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜Φ 

˿Έ͎ͦͦ͒ͤ͜ ͍ ͍̐ͪͦͨ͜ ͺͯͤ͟ͼͦͤͯ͜Ί ͙ͤ͊͘͟ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͔͍ͦ͒͗͟͜͡Σ 
͒͜Ύ͡Έͤͫͭ͜Έ Ύ͙͟ͻ ͤ͜͜ͼ͚͍ͦ͊ͤ͊͜ ͍͊͒͘Ύ͙͟ ˿̊ˢ ς ΄͡Ύͻͦͣ ͔͍ͨ͊ͪͭͤͪͫͭ͊Σ ͎ͨͪͦͪ͊ͣ 
ͫͨ͜͡Έ͙ͤͻ ͙͍͒ͨͦͣ͜͡ ΅ͦ͒ͦ ͙͔ͨͪͫͯ͒͗ͤͤΎ ͔ͫͭͯͨͤΎ ͍͋͊͊͊ͪ͊͟͡ ͭ͊κ͊͋ͦ ͤ͊͒͊ͤͤΎ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͙͙ͪͤͣ͘͜ ͍͙ͦͫͭͤͣ͜͜ ͺͯͤ͒͊ͼ͜Ύ͙ͣ ͼ͜Ί͝ ͙ͪ͊ͤ͟͝Φ ̂ͫ ͜ ͼ͜ ͔ͦ͒͗͟͜͡ Ί 
;͔͙ͤ͊ͣ͡ ˴ͦͤͫͦͪͼͯͣͯ͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͔͍ͦ͒͗͟͜͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͭ͊ 
͙͙ͨͪͪͦ͒ͤ;͙ͻ ͤ͊ͯ͟ όECOLAS) [13, 235]. 

˽͙ͦͫ͊͡Ό;͙ͫΈ ͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ό ̅ͦͤ͒ͯ ˴͔͎͊ͪͤ͜Σ ˸Φ ͍ ͊ͤ ͒ ͔ͪ ʕ ͔͔ͤ͒ 
͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͙ͤͤ͜ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͍̐ͪͦͫͦΌͯ͘ ͤ͊͜͡;ͯΊͭΈͫΎ нут ͔͍ͦ͒͗͟͜͡Σ ͯ Ύ͙͟ͻ 
͍͔͊ͨͪͦ͊͒͗ͤͦ͘ ͍͋͊͊͊ͪͫ͟͡Έ͟͜ ͎͙ͨͪͦͪ͊ͣ ͘ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜Φ ˹͍͊;͊ͤͤΎ ͍ 
ͼ͙ͻ ͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍͔͔͒ͭΈͫΎ ͎͚͊ͤͫ͜͡Έͦ͟Ό ͍ͣͦͦΌ ώмоΣ нофϐΦ 

͍̇͊ͦ͜͟Σ ΅ͦ ͔ͫ͊ͣ ͍ ˹͔͒ͪ͊ͤ͒͊͜͡ͻ ͔͔͔ͦͫͪ͒͗ͤ͊͘ ͚ͤ͊͋͜͡Έ΄͊ ͟͜͡Έͫͭ͟͜Έ ͍͙΅͙ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ όͯ ͔ͣ͗͊ͻ ͦ͒ͤ͜Ί͝ ͙ͪ͊ͤ͟͝ύΣ ͯ Ύ͙͟ͻ ͍͔͊ͨͪͦ͊͒͗ͤͦ͘ ͎͙ͨͪͦͪ͊ͣ 
͘͜ ͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ς ф ͘͜ мф ͙ͤͫͭͭͯ͜ͼ͚͜ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜Φ ˿͔͔ͪ͒ ͙ͤͻ ς с ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ͒ͦ ͫ͊͒ͯ͟͡ Ύ͙͟ͻ ͍ͻͦ͒ΎͭΈ 
͎ͯͣ͊ͤͭ͊ͪͤ͜͜ ͔ͦ͒͗͟͜͡ ͊͋ͦ Ύ͟͜ ͨͪͦͨͦͤͯΌͭΈ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ ͎͙ͨͪͦͪ͊ͣ ͍ͤ͊;͊ͤͤΎ ͘ 
͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͍ͨͪͦ͒ͤ͜͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͙ͪ͊ͤ͟͝ ς 
͔̂ͭͪͻͭͫΈ͙͚͟Σ ˢ͔ͣͫͭͪ͒͊ͣͫΈ͙͚͟Σ ˶͔͚͔͒ͤͫΈ͙͚͟Σ ˸͙͊͊ͫͭͪͻͭͫΈ͙͚͟Σ 
ˢ͔ͣͫͭͪ͒͊ͣͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͚͟ ͔ͦ͒͗͟͡ όͤ͊ ͋͊͘͜ ˢ͔ͣͫͭͪ͒͊ͣͫΈ͎ͦͦ͟ ͭ͊ 
ˤ͜͡Έ͎ͤͦͦ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ύΣ ͍͔͙͔ͯͤͪͫͭͭ͜ ͎ͯͣ͊ͤͣͯ͘͜ ͍ ͔̂ͭͪͻͭ͜ύ ώмоΣ нрнϐΦ  

˿͔͔ͪ͒ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͘ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜Ό ͍ͫ͊͒ͦͦ͟͡Ό 
͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ˸Φ ͍ ͊ͤ ͒ ͔ͪ ʕ ͔͔ͤ͒ ͍͙͔ͦͪͣ͟͡ΌΊ ͙ͤͫͭͭͯͭ͜ ˨͗ͦͤ͊ ˴͔͋ͦͭ͊ 
ό.ͣ ˾ ͙ͣΣ ˱ͭ͊͜͡ΎύΣ ͔ͦ͒͗͟͡ ˤ͔͊͘͜͡Ύ όͣΦ x ͪΌ͔ͫͫ͡ΈΣ ˣ͔͡Έ͎͜ΎύΣ ͍͔͚̐ͪͦͨͫΈ͙͚͟ 
͎͙͚ͯͣ͊ͤͭ͊ͪͤ͜ ͔ͦ͒͗͟͡ όͣΦ ˣ͔ͪͤ͜͡Σ ˹͔ͣ͜;;͙ͤ͊ύΣ ͍͔͙͔ͯͤͪͫͭͭ͜ ̒ͦ͋ͫ͊͟ όͣΦ x ͔͔ͪͣͤΣ 
˹͔ͣ͜;;͙ͤ͊ύΣ ͍͔͙͔ͯͤͪͫͭͭ͜ ̉͊ͪ͡Έ͊͘ όͣΦ ˽ ͎ͪ͊͊Σ ͔̉ͻ͜ΎύΣ ͍͔͙͔̂ͤͪͫͭͭ͜ ˥ͦͭ͊ͤ͒͊͡ 
όͣΦ ʕ ͫ͋͜ΌΣ ͍͔̊ͼ͜ΎύΣ ˢ͔͙ͣͪ͊ͤͫ͟Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ όͣΦ x ͎͊ͦ͡Ί͍͎ͪ͊͒Σ ˣ͎ͦ͊ͪ͜͡ΎύΣ 
͙ͤͫͭͭͯͭ͜ ͙ͣ͗͒ͫ͜ͼ͙͙ͨͤ͊ͪͤ͜͡ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ζArtes Liberalesη ˤ͊ͪ΄͍͊ͫΈ͎ͦͦ͟ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ όͣΦ ʕ ͊ͪ΄͍͊͊Σ ˽ͦ͡Έ΅͊ύΣ ˶ͦͤ͒ͦͤͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͚͟ ͔ͦ͒͗͟͡ 
όͣΦ ˶ ͦͤ͒ͦͤΣ ˤ͔͙͊͟͡ ˣ͙ͪͭ͊ͤ͜ΎύΣ ˴͔ͤͭͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ όͣΦ ˴ ͔ͤͭΣ ˤ͔͙͊͟͡ 
ˣ͙ͪͭ͊ͤ͜ΎύΣ ͔ͦ͒͗͟͡ ̅ͪ͊ͤͤ͊͟͜͡ όͣΦ ˶ ͎ͯ͊ͤͦΣ ͍͔͚̊ͼ͊ͪ͜ΎύΣ ˴͔͎͎͔ͦͨͤ͊ͤͫΈ͙͚͟ 
͍͔͙͔ͯͤͪͫͭͭ͜ όͣΦ ˴ ͔͎͎͔ͦͨͤ͊ͤΣ ˨͊ͤ͜Ύύ [13, 237ς238].  

˹͙ͤ͜ ͍ ͎͊ͯ͘͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍̐ͪͦͫͦΌͯ͘ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͔͎ͫͭͪ͊ͭ͜;͔ͤ 
ͪͯ͘΄͔ͤͤΎ ΅ͦ͒ͦ ͔͔ͣͨͣͤͭ͊͜͡ͼ͜͝ ͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͍͙ͦͫͭ͜ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡Σ 
΅ͦ ͋͊ ͯ͘ΊͭΈͫΎ ͤ͊ ;͙ͦͭͪΈͦͻ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͙ͨͪͤͼ͙ͨ͊ͻΣ ͫͺͦͪͣͯ͡Έ͍͙ͦ͊ͤͻ  ͯ
͍͒ͦͨͦ͒͜͜Σ ͎͍͔͚ͨ͒ͦͭͦͤ͜͜͡ ͒͡Ύ ̑˹˩˿˴˻ ͔͔ͤ͊͗ͤͦ͘͡Ό ˸͗ͤ͊ͪͦ͒ͤͦ͜Ό ͦͣͫ͟͜͜ΊΌ ͘ 
͍͙ͦͫͭ͜ ͒͡Ύ ̆̆I ͫ.ͭ ͤ͊ ;ͦ͜͡ ͘ ͙ͦ͟͡΄ͤͣ͜ ˥͍ͦͦͦ͡Ό ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͦͣͫ͟͜͜͝ 
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ˬΦ ˨ ͔ͦͪͦͣ͡ ζ˻͍ͫͭ͊͜Υ ͙ͨͪͻ͍͙͚ͦ͊ͤ ͫ͊ͪ͋͟ηΣ ͊ ͔ͫ͊ͣΥ ͍;͙͙ͭͫΎ ͍͙ͨͤ͊͊ͭ͘͜, ͍;͙͙ͭͫΎ 
ͨͪ͊ͼΌ͍͙͊ͭΣ ͍;͙͙ͭͫΎ ͍͍͙ͫͨͫͤͯ͊ͭ͜͜ ͭ ͊ ͍;͙͙ͭͫΎ ͙͙͗ͭΦ ˭͎͒ͤͦ͜ ͘ ͔͙͍ͦͭͤͦ͟͟͡Ό 
͒ͯͣͦ͟Ό ˴ͦͣͫ͜͜͝Σ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͊͘Ύ͍͔͙ͤ͡ͻ ͙ͨͪͤͼ͙͍ͨ͜ ͙ͫͨͪΎ͙͔ͭͣ ͍͙ͪͦͭͯ͘͟ ͍ͫ͜ͻ 
͔͚͒͊ͭͤͦͫͭ͘ ͦ ͙ͫͦ͋ͫͭͦͫͭ͜Σ ͙ͨͪͻ͍͙ͦ͊ͤͻ  ͯͤ ͚͜ Ύ͟ ͎͒ͦͪͦͦͼ͙͚ͤͤ͜ ͫ͊ͪ͋͟ [2]. 

˻͔ͭ͗Σ ͔͔ͨͪ͒ ͍͙΅ͦΌ ͍ͦͫͭͦ͜Ό ͍̐ͪͦͫͦΌͯ͘ ͍͔͔ͨͦͫͭ͊ͤ͡ ͍͊͒͊ͤͤ͘Ύ ͙ͫͨͪΎ͙ͭ 
͔͔͔͋ͪ͗ͤͤ͘Ό ͭ ͊ ͍͙ͪͦͭͯ͘͟ ͣͦͪ͊͡Έ͙ͤͻ  ͜ ͔͔͙ͫͭͭ;͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ ͍͙͙ͫͦ͟ͻ 
ͫͯͫͨ͜͡Έ͙ͤͻ ͔͍͒͊͜͜͡Σ ͔͔ͨͪͦͤ͊ͤ͟Έ ͜ ͍ͫͨͦͫͦ͋͜ ͍͔͙ͨͦ͒ͤ͜͟ ͡Ό͔͚͒Σ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ 
ͫͦͼͦͯ͜͟͡Έ͙ͭͯͪͤͣ ͍ͯͣͦ͊ͣ ͫΈ͎͔ͦͦ͒ͤͤΎΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. 
˽͍͒ͫͯͣͦͯ͜Ό;͙ ͍͙͔͔͊͒ͤ͟͡ ͍͙΅͔Σ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ Ί͍͔͚ͪͦͨͫΈ͊͟ ͍͙΅͊ ͍ͦͫͭ͊͜ ͤ͊ 
ͨͦ;͊ͭͯ͟ ̆̆˱ ͫͭΦ ͔ͨͦͭͪ͋ͯΊ ͔͔͍͙ͨͪ͋ͯ͒ͦ ͤ͊ ͍ͦͫͤͦ͜ ͎͙ͯͣ͊ͤͫͭ͜;͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜Σ Ύ͟͜ 
ͦͤ͟ͼ͔ͤͭͪͯΌͭΈ ͍͎ͯ͊ͯ ͤ͊ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͎ͦ͗ͤͦͦ͟ ͔ͫͭͯ͒ͤͭ͊Σ ͚͎ͦͦ ͍ͫͦ͋ͦ͒͜Σ ͍ͨͪ͊͜ 
ͤ͊ ͼ͙͚ͫͤ͜͜͡ ͍͙ͪͦͭͦ͘͟  ͯ ͎͊ͪͣͦͤ͜͝ ͘ ͙͔ͣͫͤͤ͡ΎͣΣ ͍͔ͦ͡Ό ͭ ͊ ͨͦ;ͯͭͭΎ͙ͣΦ 
 ̂ͫ ͯ;͊ͫͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͔͍͊ͭͪ͋ͯ͊ͤ͘͜ ͔ͤ ͨͪͦͫͭͦ ͔ͦͤͯͪͤͭͦ͒͊ͭͤ͘͟͟͜Σ ͊ 
͔͙͍ͪ͊ͭͤ͟͜Σ ͙͍͊͒͊ͨͭͤ͜Σ ͍͍͒ͨͦ͒͊͜͜͡Έͤ͜ ͎ͪͦͣ͊͒Ύ͙ͤ ͘ ͍͙͔ͪͦͤͤͦ͘Ό ͎ͯͣ͊ͤͭ͊ͪͤͦ͜Ό 
ͯ͟͡ΈͭͯͪͦΌΣ Ύ͟͜ ͙͙ͪͭ͟;ͤͦ ͙ͣͫ͡ΎͭΈ ͭ͊ ͒͊ͭͤ͘͜ ͒ͦ ͍͙ͫ͊ͣͦͦͫͭ͜ ͍͍ͨͪͦ͒ͦ͗ ͯͫΈ͎ͦͦ 
͙͗ͭͭΎΦ ˤ͙΅͊ ΄ͦ͊͟͡ ͣ͊Ί ͙ͤ͊͒͊ͭ ͔ͫͭͯ͒ͤͭ͊ͣ ͔͍͙͚ͨͤ ͦ͋ͫΎ͎ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ 
ͤ͊ͤ͘ΈΣ ͔ͤͦ͋ͻ͙͚͒ͤ͜ ͒͡Ύ ͝ͻͤΈͦ͝ ͨͦ͒͊͡Έ΄ͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ 
͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͫͭͪͯͭͯͪ͟ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͙ͪͤͯ͟ ͨͪ͊ͼ͜ ͤ͊ ͍ͦͫͤͦ͜ ͍͔͎ͯͫ͒ͦͣͤͦͦ͜͡ 
͍͙͋ͦͪͯ ͔͚͒͜Σ ͯ͟͡Έͭͯͪ ͜ ͙͍ͫͭ͜͡ ͙͗ͭͭΎΦ 

˽͔͔͙͍ͪͫͨͭͯ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍ͪͦ͒ͦ͘͜͟ ͯ ͼΈͦͣͯ ͤ͊ͨͪΎͣ͜ ͍͋͊;͊Ίͣͦ ͯ 
͍͙͍;͔ͤͤ͜ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͙ͨͦ͋ͯ͒ͦ ͙͍ͯͪͪͯͯͣ͟͟͜͡ ͤ͊ ͍ͦͫͤͦ͜ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ 
͔ͣͦ͒͜͡ ͎͊͊͘͡Έͤͦ͝ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ ͙ͪͤ͘͜ͻ ͪ͊ͤ͟͝ ͍̐ͪͦͫͦΌͯ͘Φ  
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˾˩˭̑˸˩ 
͔͔̅͒ͦͪͤͦ͟ ˿Φ ˤ. ˻͋ͦͪ͘ ͔͔ͭͤ͒ͤͼ͙͚ ͍͔͔͙ͤ͒ͪͤΎ Ή͔͔͍ͣͤͭͦ͡ ͔͙͚͊ͣͪ͊ͤͫͦ͟͟ ͔͙ͣͦ͒͡ 

ͦ͋΅͔͚ ͎͙͚ͯͣ͊ͤͭ͊ͪͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͍ͫͭͯ͒ͤͭͦ-͍͍͋͊͊͊ͪͦ͟͡ ͍ ͍·ͫ΄͔͚ ΄͔ͦ͟͡ ͫͭͪ͊ͤ 
˩͍ͪͦͫͦΌ͊͘.  

ˤ ͫͭ͊ͭΈ͔ ͍͔ͦͫ΅͔ͤ· ͍͎͘͡Ύ͒· ͔͍͔͚͙ͪͦͨͫ͟ͻ ͔͎͎͍ͨ͒͊ͦͦ ͦ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ 
͙͍͍͙͊ͣͫͭͦ͊ͤ͘Ύ ͦͨ·ͭ͊ ˿̊ˢ ͍ ͫͺ͔͔ͪ ͦ͋΅͔͚ ͎͙͚ͯͣ͊ͤͭ͊ͪͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͍ͫͭͯ͒ͤͭͦ-
͍͍͋͊͊͊ͪͦ͟͡Φ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Ή͔͔͍ͣͤͭͦ͡ ͔͙͚͊ͣͪ͊ͤͫͦ͟͟ ͔͙ͣͦ͒͡ ͦ͋΅͔͎ͦ ͎͙͎ͯͣ͊ͤͭ͊ͪͤͦͦ 
ͦ͋ͪ͊͘ ͍͙ͦ͊ͤΎ ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ˩͍ͪͦͫͦΌ͊͘ ͙͔͙͍ͦͪͤͭͪͦ͊ͤͦ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͍͍͔ͤͪ͊ͫͭͤͤ·ͻ ͙ 
Ή͔͙ͫͭͭ;͔͙ͫ͟ͻ ͼ͔͔͚ͤͤͦͫͭ ͔͍ͫͭͯ͒ͤͭͦΣ ͙ͻ ͍·͙ͫͦ͟ͻ ͦ͋΅͔͍͔ͫͭͤͤ·ͻ ͙͔͍͒͊ͦ͡Σ ͔͔͙͚ͯ͋͗͒ͤ 
͙ ͍ͫͨͦͫͦ͋ͦ ͍͔͔͙ͨͦ͒ͤΎΣ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ ͫͦͼ͙ͦͯ͟͡Έͭͯͪͤ·ͣ ͍͙ͯͫͦ͡Ύͣ ͤ͊ͫͭͦΎ΅͔͎ͦ 
͍͔͔͙ͪͣͤΦ ˢ͍ͭͦͪ ͍͙ͫͭ͊ͭ ͼ͔͡ΈΌ ͔͙͔ͪ͊ͫͫͣͦͭͪͤ ͔͔ͭͤ͒ͤͼ͙͚ ͍͔͔͙ͤ͒ͪͤΎ ͦ͋΅͔͚ 
͎͙͚ͯͣ͊ͤͭ͊ͪͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͍͔͚͙ͪͦͨͫ͟ͻ ͔͍ͫͭͯ͒ͤͭͦΦ ˽͔͔͙͍͚ͪͫͨͭͦ͟ ͒͊͡Έ͔͚ͤ΄͙ͻ 
͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍ Ήͭͦͣ ͍͔͙͙ͤ͊ͨͪ͊ͤ͡ Ύ͍͡Ύ͔ͭͫΎ ͙ͯ͘;͔͙͔ͤ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͔͙ͨͦͫͭͪͦͤΎ 
͙͍ͯͪͪͯͯͣͦ͟͟͡ ͤ͊ ͍͔ͦͫͤͦ ͔͙͚͊ͣͪ͊ͤͫͦ͟͟ ͔͙ͣͦ͒͡ ͦ͋΅͔͎ͦ ͎͙͎ͯͣ͊ͤͭ͊ͪͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ 
͍·ͫ΄͙ͻ ͯ;͔͋ͤ·ͻ ͍͔͔͙͊͒ͤ͘Ύͻ ͪ͊ͤ͘·ͻ ͫͭͪ͊ͤ ˩͍ͪͦͫͦΌ͊͘Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͦ͋΅͊Ύ ͎͙ͯͣ͊ͤͭ͊ͪͤ͊Ύ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͍ͫͭͯ͒ͤͭͦ-͍͍͋͊͊͊ͪͦ͟͡Σ 
͍·ͫ΄͔͔ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ͫͭͪ͊ͤ͊ͻ ˩͍ͪͦͫͦΌ͊͘Σ ͔͙͊ͣͪ͊ͤͫ͊͟͟Ύ ͔ͣͦ͒͡Έ ͦ͋΅͔͎ͦ ͎͙͎ͯͣ͊ͤͭ͊ͪͤͦͦ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ˣ͙͚ͦͦͤͫ͟͡ ͨͪͦͼ͔ͫͫΣ ͎͙ͯͣ͊ͤͭ͊ͪͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͔͍ͫͭͯ͒ͤͭͦΦ 

SUMMARY 
Fedorenko S. An overview of the trends of implementing of elements of the 

American model of the overall humanitarian training undergraduate students in higher 
education in the countries of the European Union. 

The paper highlights the causes of reemergence of humanitarian education in up-to-
date European higher school on the background of the Bologna Process and the need for 
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enhancement of the international dimension of higher education. Despite its antiquity, 
humanitarian education is assumed to be unique to the USA but with the roots in European 
traditions. Nowadays it is something of an educational industry in the United States as 
nowhere else in the world.  

Humanitarian education is tightly correlated with the values of American democracy, 
with American ideas of citizenship, and with American view of a life well lived. This type of 
undergraduate study has worked out the ideal of humanitarian educated student of the 
twenty-first century who is a lifelong learner, open-minded, tolerant, intellectually curious, 
self-actualizing with striving for personal growth, physical and mental health and spiritual 
well-being. As a learner and global citizen, the humanitarian educated person is actively 
engaged with the world in all of its complexity, diversity and dynamism. 

The paper aims to analyze why humanitarian education appears to be a relevant 
response to the needs for higher education reform in the European Union. The analysis is 
based on the views of European academics as for an insufficient level of differentiation and 
too-early over-specialization. In particular the lack of differentiation in the massified higher 
educational systems of the European Union in the terms of broader approaches to bachelor 
education in order to overcome the disadvantages of too-early over-specialisation, by 
reestablishing the balance between breadth and depth of the curriculum is described.  

As an observation it can be stated that a problematic tendency in most countries of 
the European Union is that the arts are only seen as humanitarian culture and citizenship 
education until the secondary level of education. In the discussions about the humanitarians 
in the universities these issues are more or less disregarded in favour of direct labour market 
relevance. With the view to coping with the problems mentioned European educators are 
implementing the elements of US model of humanitarian education. Humanitarian education 
in Europe is taught in English.  

The perspective of further research lies in researching curricula of European version of 
the humanitarian model with an emphasis on its meaning in the globalized higher education 
context of the 21-st century. 

Key words: humanitarian education, higher education of the European Union, the US 
model of humanitarian education, Bologna Process, ǳƴŘŜǊƎǊŀŘǳŀǘŜ ǎǘǳŘȅΣ ǎǘǳŘŜƴǘǎΩ 
humanitarian culture. 

 

̂˨˴ 378.14:[378.22:37.013.42] (410) 
ˬΦ ̑Φ ͔̉ͪͤΎ͍ͦ͊͟ 

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  
͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿Φ ˸͔͊͊ͪͤ͊͟͟ 

 

˱˹˹˻ˤˢ̇˱˯˹˱ ˽˱˨̆˻˨ˮ ˨˻ ˽˱˨˥˻́˻ˤ˴ˮ ˸ˢ˥˱˿́˾˱ˤ ˿˻̇˱ˢ˶̎˹˻-
˽˩˨ˢ˥˻˥˱̉˹˻˲ ˥ˢ˶̂˭˱Υ ˭ˢ˾̂ˣ˱ˬ˹ˮ˯ ˨˻˿ˤ˱˨ ˤ˩˶ˮ˴˻˲ ˣ˾ˮ́ˢ˹˱˲ 
 

̂ ͫͭ͊ͭͭ͜ ͘ΩΎ͍ͫͦ͊ͤͦ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͫͦͼ͊͜͡Έͤͦ-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͊ͯ͘͜͡ ͯ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝Τ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͍ͣͫͭͦ͘͜͜ ͭ͊ ͨͪͦͼ͔ͫͯ͊͡Έͤ͜ ͔͙͊ͫͨͭ͟ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Τ ͫͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤͦ͘͟ ͒͜Ύ͡Έͤͫͭ͜Έ ͔̇ͤͭͪ͊͡Έͤͦ͝ ͙ͪ͊͒ ͘ 
͍͙ͦͫͭ͜ ͭ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͭ͊ ͍͙ͤ͊͘;͔ͤͦ ͍ͦͫͤͦͦͨͦͦ͗ͤ͜͡ 
͔͙͒ͦͯͣͤͭ͟Σ Ύ͟͜ ͍͍ͫͭ͊ͤͦ͡ΌΌͭΈ ͤ͊ͨͪΎ͙ͣ ͝͝ ͍͙ͪͦͭͯ͘͟Σ Ί͙͒ͤ͜ ͔͍͒ͪ͗͊ͤ͜ ͍͙͎͙ͣͦ ͒ͦ ͙͒ͨͦͣͯ͡ 
͔ͫͨͼ͊ͫͭ͊͜͜͡ ͯ ͫͺ͔ͪ͜ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͨͪͦͼ͔͒ͯͪͯ ͍͒͋ͦͪͯ͜ ͊͋ͭͯͪ͜͜Ί͍ͤͭ͜Σ ͎͙ͨͪͦͪ͊ͣ 
͍ͤ͊;͊ͤͤΎ ͤ͊ ͋͊͘͜ ͔͊͊͒ͣ͟͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜͝ ͊͘ ͙͙ͪͤͣ͘͜ ͤ͊ͨͪΎ͙ͣ͊ͣ 
ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͍͊͟͜͡ͺ͊͜͟ͼ͚ͤ͜͜ ͍͙͎͙ͣͦ ͒ͦ Ί͙͎͒ͤͦͦ ˨͙ͨͦͣͯ͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͨ͒͜ͻ͙ͦ͒Σ ͎͍ͨ͒ͦͭͦ͊͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͫͦͼ͊͜͡Έͤͦ-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͊ͯ͘͜͡Σ ͔̇ͤͭͪ͊͡Έͤ͊ ͪ͊͒͊  ͘ ͍͙ͦͫͭ͜ ͭ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ͝ 
͙ͪͦ͋ͦͭΣ ͫͦͼ͊͜͡Έ͙͚ͤ ͔͎͎ͨ͒͊ͦΣ ͫ ͦͼ͊͜͡Έ͙͚ͤ ͨͪ͊ͼ͍͙ͤ͜͟Σ ͫ ͦͼ͊͜͡Έͤ͊ ͪͦ͋ͦͭ͊Φ 
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˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡. ˹͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ 
͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͤ͊͘;ͤ͊ ͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͙ͨͭ͊ͤͤΌ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Σ ΅ͦ ͍͔ͯͣͦͤͦ͘͡ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Ό ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ 
͙͙ͤ͘͟ ͎͙ͦͫͭͪͻ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͨͪͦ͋ͣ͡Φ ́ͪ͊ͤͫͺͦͪͣ͊ͼ͜Ύ ͫͯ;͎͊ͫͤͦͦ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͭ͊ ͎ͦ͋͊͡͡Έͤ͊ ͍͊͘Ί͔ͣͦ͊͗ͤͫͭ͘͜͡Έ ͔ͨͦͭͪ͋ͯΌͭΈ ͍͎͍͎͒ͦͦͫͭͪͦͦͦͦ͟ 
͍͙ͪͦͭͯ͘͟ ͫͦͼ͊͜͡Έͤͦ͝ ͙͙ͨͦͭ͜͟͡ ͔͍͙͒ͪ͗͊Φ ˥͍͙ͦͦͤͣ͡ ͝͝ ͙͔ͨͪͦͪͭͭͦͣ͜ Ί 
͍͙ͤ͊͘;͔ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͎͙ͨ͊ͪ͊͒ͣ ͫͦͼ͊͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͜Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
ͼΈ͎ͦͦΣ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ 
ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͺͯͤ͟ͼ͚͜Φ  

̂ ͍ͤͦͭͤ͜͜ͻ ͍ͯͣͦ͊ͻ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͚ ͍͙ͪͦͭͯ͘͟ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͍ͦͫͭ͜ ͙Σ Ύ͊͟ ͍͙ͨͦͤͤ͊ ͍͊͒ͦͦ͘͡ΈͤΎ͙ͭ ͔͙ͨͦͭͪ͋ ͫͯ;͎͊ͫͤͦͦ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͭ͊ ͍͍͙͒ͨͦ͒͊ͭ͜͜ Ί͍͔͚ͪͦͨͫΈ͙ͣ͟ ͫͭ͊ͤ͒͊ͪͭ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͺ͊ͻ͍͜ͼ͍͜Σ ͍͙͍͎͊͗ͦͦ͡ ͤ͊͘;͔ͤͤΎ ͍ͤ͊͋ͯ͊Ί ͍͙͍;͔ͤͤΎΣ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͚ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͎͔͙͍͙ͨͪͦͪͫͤͻ ͔͚͒͜ ͎͊ͪͯ͋͗ͤͦͦ͘͜ 
͍͒ͦͫ͒ͯ͜Φ ̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͤ͊͘;͙͚ͤ ͔͔ͤͭͪͫ͜ Ύ͍͡ΎΊ ͍͒ͦͫ͒͜ ͭ͊ͦ͟͝ ͍ͨͪͦ͒ͤͦ͜͝ 
͍͙͔ͪͦͤͤͦ͘͝ ͙ͪ͊ͤ͟͝Σ Ύ͟ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡ΎΣ ͯ Ύ͚͟͜ ͍ͦͫͭ͊͜ ͭ͊ ͫͦͼ͊͜͡Έͤͦ-
͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͣ͊ΌͭΈ ͍͒͊ͤΌ ͫͭͦͪ͜͜Ό ͭ͊ ͎͋͊͊ͭ͜ ͙ͭͪ͊͒ͼ͜͝Φ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ 
͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͔͙ͨͪͦ͋ͣ͡ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜, ͙ͤ͊ͣ ͚͔͒ͫͤͤͦ͘͜ ͊ͤ͊͘͜͡ ͍͙ͣͫͭͦ͘͜ͻ ͜ 
ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ ͔͍͊ͫͨͭ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ͘ 
͔ͣͭͦΌ ͙͊ͨͦ͘͘;͔ͤͤΎ ͎͔͙͍͙ͨͪͦͪͫͤͻ ͔͚͒͜ ͎͊ͪͯ͋͗ͤͦͦ͘͜ ͍͒ͦͫ͒ͯ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͼ͜Ί͝ ͙ͪ͊ͤ͟͝Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˢͤ͊͘͜͡ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ͔͔͒͗ͪ͡ ͍ͫ͒͜;͙ͭΈ 
ͨͪͦ ͙͍͔͊ͭͤ͟ ͪͦͫͭ͊ͤͤ͘Ύ ͍͎ͤ͊ͯͦͦͦ͟ ͔͔ͤͭͪͫͯ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͯ;͔͙ͤͻ ͒ͦ ͙ͨͭ͊ͤΈ 
͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ό˻Φ x ͔ͨ͊͘͡Έͦ͟Σ ˾Φ ʕ ͚͊ͤͦ͊͡Σ ˽Φ ˥ ͯͫ͊͟Σ ˱Φ ˭ ͍ΊͪΊ͍͊Σ ˢΦ ˴ ͊ͨͫΈ͊͟Σ 
˱Φ ˴ ͍ͦ;͙ͤ͊Σ ˱Φ ˴ ͍ͦͯ͋ͦͫ͘Έ͊͟Σ ˥Φ ˶ ͍͊ͭͦͤͦ͊͟͜Σ ˿Φ ̆ ͊ͪ;͔ͤͦ͟Σ ˶Φ ̊ ͔ͭͺ͊ͤ ͭ͊ ͤ͜ΦύΦ 
˴ͦͤͼ͔ͨͭͯ͊͡Έͤ͜ ͙͊ͫ͊͒͘ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ 
͔͎͎͍ͨ͒͊ͦ͜ ͙ͪͦͪͭͦ͘͟  ͍͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍ͤ͊ͯͦ͟ͼ͍͜ ό˻Φ x ͔ͨ͊͘͡Έͦ͟Σ 
˱Φ ˭ ͍ΊͪΊ͍͊Σ ˢΦ ˴ ͊ͨͫΈ͊͟Σ ˥Φ ˶ ͍͊ͭͦͤͦ͊͟͜Σ ˶Φ ˸ ͜΅͙͟Σ ˤΦ ˽ ͦ͜͡΅ͯ͟Σ ˶Φ ̊ ͔ͭͺ͊ͤ ͭ͊ ͤ͜ΦύΦ 
̂ ͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͍͔͊͗͡ ͤ͊͘;͔ͤͤΎ ͣ͊ΌͭΈ ͔ͪͯ͘͡Έ͙ͭ͊ͭ 
͍͙͍;͔ͤͤΎ Ύ͟ ͎͊ͪͯ͋͗ͤͦͦ͘͜ ό˹Φ s ͋͊΄ͤ͊͟͜Σ ˶Φ ʕ ͍ͤͤͦ͊͜͜͟Σ ˹Φ ˥ ͚͊͒ͯ͟Σ 
˱Φ ˴ ͍ͦͯ͋ͦͫ͘Έ͊͟Σ ́Φ ˴ ͔ͪͣͤΊ͍͊Σ ˹Φ ˴ ͦͪͦ͡Έ͍ͦ͊Σ ˹Φ ˸ ͙͙͔ͭͤͦ͟͟Σ ˻Φ ˽ ͜;͊ͪ͟Σ 
ˤΦ ˽ ͦ͜͡΅ͯ͟Σ ˹Φ ˿ ͦ͋;͊͟Σ ˤΦ ́ ͙͔ͣͤͦ͟Σ ˤΦ ́ ͔ͪͭΈͦ͟ ͭ͊ ͤ͜ΦύΣ ͭ͊͟ ͜ ͍ͭ͜;͙ͤ͘Ύ͎ͤͦͦ 
ό˥Φ ˶ ͦ͊ͪ͟Ί͍͊Σ ˶Φ ˸ ͜΅͙͟Σ ˢΦ ˽ ͔͍ͪͯ΄͙ͤ͊Σ ˤΦ ˽ ͦ͜͡΅ͯ͟Σ ˢΦ ˾ ͙͍͗͊ͤͦ͊ ͭ͊ ͤ͜Φύ 
͍͒ͦͫ͒ͯ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Φ 

̂ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͦ͊͟͡ͻ ͭ͊ͦ͗͟ ͙ͨͦͫ͡ΌΊͭΈͫΎ ͍͎ͯ͊͊ ͒ͦ ͍͙͍;͔ͤͤΎ 
͙ͪͤ͘͜ͻ ͔͍͊ͫͨͭ͟͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ 
͍ͫͦ͝ ͨͪ͊ͼ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ό ͒͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͙͍ͨͪͫΎ͙͙ͭ͡ ͭ͊͟͜ ͍;͔ͤ͜Σ Ύ͟ ˥Φ ʕ ͜͡Έͺ͎ͤ͜ 
όˢ͍ͫͭͪ͜ΎύΣ ˸Φ x ͔͊ͪͪ͟Σ ˸Φ ˨ ͔ͦͯ͡Σ ˿Φ ̊ ͊ͪ͒ͦͯ͡ όˤ͔͙͊͟͡ ˣ͙ͪͭ͊ͤ͜ΎύΣ ˭Φ x ͔ͪͤͺ͔͡Έ͒Σ 
˴Φ ʕ ͜͡Έ͔ͪ͟Σ ˻Φ ʕ ͜͡Έͣ͊ͤͤΣ ˨Φ ˥ ͔͎ͪͤ͜Σ ̆Φ ˴ ͔ͯͣͪ͟͡Σ ˥Φ ˶ ͎͔͊ͤΣ ˯Φ ́ ͔͍ͫΣ ˢΦ ̅ ͜΄͔ͪ 
ό˹͔ͣ͜;;͙ͤ͊ύΣ ̉Φ ˴ ͔͊ͭͭ͊͘Σ ˢΦ ˸ ͤ͊͜ͻ͊ͤΣ ˨͗Φ ˾ ͚͊ͣͦͤ͒Σ ˢΦ ˴ ͊͒ͯ΄ͤ͟͜ ό˿̊ˢύΣ 
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˱Φ ʕ ͊ͣ͊ͤ͜͡͡ ό͍͔͚̊ͼ͊ͪ͜Ύύ ͭ͊ ͤ͜΄͜Φ ˽͙ͭ͊ͤͤΎ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͫͦͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ 
͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ ͯ ͨͪ͊ͼΎͻ ͙ͭ͊͟ͻ ͯ;͔͙ͤͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝Σ Ύ͟ ˸Φ x ͔͊ͪͪ͊͟ 
(M. Barker), ˨͗Φ ˶ ͜΄ͣ͊ͤ͊ όWΦ Lishman), x Φ ˸ ͔ͯͤ͒Ύ (B. aǳƴŘŀȅύΣ ˿Φ ̊ ͊ͪ͒ͦͯ͡ 
(S. Shardlow), ˩ Φ ̒ ͎ͤͻ͔͊͋ͤ͒͊͘ ό9Φ ̧ ƻǳƴƎƘǳǎōŀƴŘύ ͭ͊ ͤ͜Φ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍͙ͤ͊͘;͔ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͎͍ͣ͊ͫͭͪ͜͜ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͊ͯ͘͜͡ ͯ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝Τ ͊ͤ͊͘͜͡ ͍͙ͣͫͭͦ͘͜ͻ  ͜
ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ ͔͍͊ͫͨͭ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͘ ͔ͣͭͦΌ 
͙͊ͨͦ͘͘;͔ͤͤΎ ͎͔͙͍͙ͨͪͦͪͫͤͻ ͔͚͒͜ ͎͊ͪͯ͋͗ͤͦͦ͘͜ ͍͒ͦͫ͒ͯ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͼ͜Ί͝ ͙ͪ͊ͤ͟͝. 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˸͔ͭͦ͒ ͎ͦͦ͜͡;ͤͯ ͍ͦͫͤͦͯ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͍ͫͭ͊ͤͦ͡ΎͭΈ ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜ ͔͙ͣͭͦ͒Υ ͊ͤ͊͘͜͡ ͜ ͙͔ͫͤͭ͘Τ ͤ͒ͯ͜͟ͼ͜Ύ ͭ ͔͊͒͒ͯ͟ͼ͜ΎΤ 
͍ͨͦͪͤ͜ΎͤͤΎ ͘ ͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͍͙ͣͫͭͦ͘͜ͻ  ͜ ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ ͔͍͊ͫͨͭ͟͜ 
͔͔ͨͪ͒ͣͭͯ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˤ ͍ͦͫͤͦ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͗͊ͭ͡Έ ͙͔͙͚ͫͫͭͣͤΣ 
͙ͣ͗͒ͫ͜ͼ͙͙͚ͨͤ͊ͪͤ͜͡, ͟ ͔͔͙͚ͦͣͨͭͤͭͤͫͤ͜ ͜  ͒ ͜Ύ͡Έ͙͚ͤͫͤ͜ ͨ͒͜ͻ͙ͦ͒Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͎͍ͨ͒ͦͭͦ͊͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ 
͔͎͎͍ͨ͒͊ͦ͜  ͫͦ͜ͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͫͭ͊͊͡ ͔͙ͦͪͣͣ͟ ͤ͊ͨͪΎͣͦͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͍͙ͦͫͭ͜ ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ˿˾˿˾ ͤ͊ ͨͦ;͊ͭͯ͟ мффл-ͻ ͍ͪͦ͟͜Φ ̂ ͍ͭͤ͟͜͜ мффм 
ͪͦͯ͟ ˽͍ͦͫͭ͊ͤͦͦΌ ˨͔ͪ͗ͦͣͨͪ͊͟ͼ͜ ˿˾˿˾ ˴͍͊͜͡ͺ͊͜͟ͼ͚͙͚ͤ͜ ͍͙͒ͦ͒ͤ͜͟ ͨͦͫ͊͒ 
͔͍͙͍ͪͤ͟͜͟͜Σ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͜ ͍ͫͯ͗͋ͦ͡ͼ͍͜ ͋ͯͦ͡ ͍͔͒ͦͨͦͤͤͦ ͍͊͟͜͡ͺ͊͜͟ͼ͚͙͙ͤͣ͜ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ζ͔ͫͨͼ͊ͫͭ͜͜͡ ͘͜ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭηΣ ζͫͦͼ͊͜͡Έ͙͚ͤ ͔͎͎ͨ͒͊ͦη ͭ͊ 
ζͫͦͼ͊͜͡Έ͙͚ͤ ͨͪ͊ͼ͍͙ͤ͜͟ηΦ ˿͔͊ͣ ͼ͜ ͙ͨͦͫ͊͒ ͙ͫͭ͊͡ ͔͍͍͔͊ͤͭͦͣ͟͜͡ ͯ͗ ͔ ͔ͯͫͭ͊ͤͦ͡͝ ͤ͊ 
͚ͭͦ ;͊ͫ ͯ ͍ͫͭ͜͜ ͙ͨͦͫ͊͒ ζͫͦͼ͊͜͡Έ͙͚ͤ ͨͪ͊ͼ͍͙ͤ͜͟η ώрϐΦ ́͊͟Σ ͨͦͤΎͭͭΎ ζͫͦͼ͊͜͡Έ͙͚ͤ 
͔͎͎ͨ͒͊ͦη ͭͪ͊ͭͯ͟ΊͭΈͫΎ Ύ͟ ζ͔ͫͨͼ͊ͫͭ͜͜͡Σ ΅ͦ ͣ͊Ί ͺ͊ͻ͍ͦͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͔͍͎ͨͤͦͦ 
͍͊͟͜͡ͺ͊͜͟ͼ͚͎ͤͦͦ͜ ͍ͪͤ͜Ύ ό͍͋͊͊͊ͪ͟͡Σ ͔ͫͨͼ͊ͫͭ͜͜͡Σ ͎ͣ͊ͫͭͪ͜ύ ͜ ͚͒ͫͤ͘͜ΌΊ ͫͦͼ͊͜͡Έͤͦ-
͔͎͎ͨ͒͊ͦ͜;ͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͫͦͼͯͣ͜͜η ώ2, 179]. ˴ͪͣ͜ ͎ͭͦͦ, ͫͦͼ͊͜͡Έ͙͚ͤ ͔͎͎ͨ͒͊ͦ 
͍͙ͫͭͯͨ͊Ί ͔͔͙ͨͦͫͪ͒ͤͦͣ͟ ͣ͗͜ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͭ ͊ ͔͍͒ͪ͗͊ͤͦ-͎ͪͦͣ͊͒ͫΈ͙͙ͣ͟ 
͙ͫͯ͗͋͊ͣ͡Σ ͊͘ͻ͙͙ͫͤͦͣ͟ ͔͔͍ͤͭͪͫ͜͜ ͘͜ ͙͊ͦͤͤ͘͟ͻ ͍ͨͪ͊ ͡Ό͙͙͒ͤΣ ͨͦͣ͜;͙ͤͦͣ͟ ͯ 
͙ͫͨͪΎͤͤ͜ ͫͦͼ͊͜͡Έ͙ͤͻ ͤ͜͜ͼ͙͍͊ͭ͜ ͜ ͨͦ΄ͯͯ͟ ͍͙ͻͦ͒ͯ ͘ ͔ͨͪͦ͋ͣͤͦ͡͝ ͙ͫͭͯ͊ͼ͜͝Τ Ί 
͔͔ͫͨͪͭͦͣ͟ ͯ ͍ͨͦͫͭ͊ͤͦͼ͜ ζͫͦͼ͊͜͡Έ͎ͤͦͦ ͎͒͊ͤͦͯ͘͜η  ͚ ͍͙ͤ͊͘;͔ͤͤ͜ ͔͍ͣͭͦ͒͜ 
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͙͍ͨͯ͡ ͯ ͍͙ͪ͜΄͔ͤͤ͜ ͔ͨͪͦ͋ͣͤͦ͡͝ ͙ͫͭͯ͊ͼ͜͝ ͡Ό͙͙͒ͤ ώ2, 179]. 
˨ͦ͒͊ͣͦ ΅ͦΣ ͍ ̂ͪ͊ͤ͟͜͝ ͨͪͦͺ͔ͫ͜Ό ζͫͦͼ͊͜͡Έ͙͚ͤ ͔͎͎ͨ͒͊ͦη ͋ͯͦ͡ ͍͟͡Ό;͔ͤͦ ͒ͦ 
͍͊͟͜͡ͺ͊͜͟ͼ͚͎ͤͦͦ͜ ͔͔ͨͪͯ͜͟͡ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͯ нллн ͪΦ 

ˤͦ͒ͤͦ;͊ͫΣ ͨͦͤΎͭͭΎ ζͫͦͼ͊͜͡Έ͙͚ͤ ͔͎͎ͨ͒͊ͦη ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ 
͙ͨͪͤ͊͘;͔ͤͤΎ ͨͪͦͺ͔ͫ͜͝Σ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ;͙ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜͝ ͍ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ͝ 
͙ͪͦ͋ͦͭΦ ́͊͟Σ ͍͔ͦͫͤͦͤ ͍͊͒͊ͤͤ͘Ύ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͊ ͨͦ͡Ύ͎͊Ί  ͍͎͔ͤ͊͊ͦ͒͗ͤͤ͜͡ 
͋͊͊ͤͫͯ͡ ͣ͗͜ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Ό ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͔͔ͨͪ͒ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͭ͊ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 
͔͔ͨͪ͒ ͫͯͫͨ͜͡Έ͍ͫͭͦͣΣ ͍͙ͤ͊͘;͔ͤͤ͜ ͔ͨͪͦ͋ͣ͡ ͜ ͔ͨͦͭͪ͋ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͤ͊ 
͙͍ͤ͒͒ͯ͊͜͜͡ΈͤͦͣͯΣ ͙ͣ͗ͦͫͦ͋ͫͭͫͤͦͣͯ͜͜ ͭ͊ ͫͯͫͨ͜͡Έͤͦͣͯ ͍ͪͤ͜Ύͻ ώнΣ мтфϐΦ 

˽͍ͦͪͤ͜Ύ͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ͔͔͒͗ͪ͡ ͍͙͒ͦͦ͒ͭΈΣ ΅ͦ 
ͫͦͼ͊͜͡Έ͙͙ͤͣ ͔͎͎͙ͨ͒͊ͦ͊ͣ ͯ ͙ͨͪ͊ͭ͟ͼ͜ ͎͋͊͊ͭΈͦͻ ͪ͊ͤ͟͝ ό˿̊ˢΣ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝Σ 
˹͔ͣ͜;;͙͙ͤ ͭ͊ ͤ͜Φύ ͙͍ͤ͊͊͘ΌͭΈ ͯͫ͜ͻΣ ͻͭͦ ͚͊ͣ͊͘ΊͭΈͫΎ ͤ͊͒͊ͤͤΎͣ ͋ͯ͒Έ-Ύͦ͟͝ 
ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͙͒ͦͨͦͣͦΦ ̂ ͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
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͒ͦͼ͜͡Έͤͦ ͎͙͙ͤ͊ͦͦͫͭ͡Σ ΅ͦ ͯ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ͨͦ΄͙͔͙ͪͤͣ Ί ͔ͭͪͣͤ͜ 
ζͫͦͼ͊͜͡Έ͙͚ͤ ͨͪ͊ͼ͍͙ͤ͜͟ηΣ Ύ͙͚͟ ͋ͯͦ͡ ͍͍͔͔͒ͤͦ ˿Φ ˽ ͔͊ͭͭͤͦͣ ͯ мфлл ͪΦ ˽ͦͤΎͭͭΎ 
ζͫͦͼ͊͜͡Έ͙͚ͤ ͨͪ͊ͼ͍͙ͤ͜͟η ͭͯͣ͊͡;͙ͭΈͫΎ ͭ͊Υ͟ ͨͪͦͺ͔͚ͫͤͦ͜ ͎͍͔͙͚ͨ͒ͦͭͦͤ͜͡ 
ͺ͊ͻ͍͔͜ͼΈΣ Ύ͙͚͟ ͣ͊Ί ͔ͤͦ͋ͻ͒ͤͯ͜ ͍͊͟͜͡ͺ͊͜͟ͼ͜Ό ͯ ͫͺ͔ͪ͜ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͭ͊ 
͍͙ͦͤͯ͟Ί ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͍͙͙͒ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ώнΣ мумϐΦ 

˽ͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͊ͯ͘͜͡ ͍͙͎ͣ͊͊Ί 
͔͔͎ͨͪ͡Ύ͒ͯ ͣͫͭͯ͘͜ ͍ͤ͊;͊ͤͤΎ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͔ͭͤ͒ͤͼ͚͜ ͍͙ͪͦͭͯ͘͟ ͫͦͼ͊͜͡Έͤͦ͝ 
͙͙ͨͦͭ͜͟͡  ͯ ͪ͊ͤ͟͜͝Φ ˴͡Ό;͍͙͙ͦͣ ͍͙͙ͣͫͭͦͣ͘͜ ͔͙ͦͣͨͦͤͤͭ͊ͣ͟ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͎͍ͣ͊ͫͭͪ͜͜ ͫͦͼ͊͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͍͙ͨͦͤͤ͜ ͙͋ͯͭΥ ͍͙͚͐ͪͯͤͭͦͤ ͊ͤ͊͘͜͡ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙ͪ͊ͤ͟͝ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͣͤͤ͜Ύ ͤ͊͒͊ͤͤΎ ͦ͋ΩΊ͙͍ͭͤͦ͟͝ 
ͦͼ͙ͤ͜͟ ͫͦͼ͊͜͡Έ͚ͤ͜ ͙ͨͦͭ͜͡ͼ͜Τ ͪͦͪͦ͋͊͘͟ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔͚ͭͦͪ͜Σ ͦͤ͟ͼ͔ͨͼ͚͜Σ 
͔͔͚ͣͦ͒͡ ͜ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͔ͺ͔͙͍ͭͤͯ͟ ͎͍ͨ͒ͦͭͦͯ͜͟ ͭ͊ ͪͦ͋ͦͭͯ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟Τ ;ͭ͊͜͟ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ύ ͫͯ;͙͊ͫͤͻ ͔͔͚ͣͦ͒͡Σ ͺͦͪͣΣ 
͔͍ͣͭͦ͒͜ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͊ ώсϐΦ  

̂ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝ ͫͦͼ͊͜͡Έͤ͊ ͪͦ͋ͦͭ͊ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͔ͫͨͼ͙ͺ͜;͙͚ͤ ͍͙͒ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙ͨͪͤ͊͘;͔ͤͤΎͣ Ύͦ͟͝ Ί ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͔͙ͨͦͫͪ͒ͤͼ͍ͭ͊ 
ͣ͗͜ ͙ͦͫͦ͋ͫͭͫͭ͜ΌΣ ͫͦͼ͊͜͡Έ͙ͤͣ ͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͭ͊ ͔͍͒ͪ͗͊ͦΌΦ ̂ ͪ͊ͤ͟͜͝ ͙͔ͫͫͭͣ͊ 
ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͣ͊Ί ͎͋͊͊ͭͦͺͯͤ͟ͼͦͤ͊͜͡Έͤͯ ͫͭͪͯͭͯͪͯ͟Σ ͨ͒͐ͪͯͤͭ͜Ύͣ Ύͦ͟͝ Ί 
ͨͪͦͺ͔͚ͫͤ͜͜ ͒͜͝ ͺ͊ͻ͍͜ͼΎΣ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͊͘ͻ͙ͫͭ ͡Ό͙͙͒ͤ Ύ͟ ͚͍͙ͤ͊΅ͦ͝ ͼͤͤͦͫͭ͜͜ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͤ͊ ͣ͘͜ͼ͔ͤͤͤΎ ͝͝ ͺ͙͘͜;͎ͤͦͦΣ ͙ͨͫͻ͜;͎ͤͦͦ ͭ͊ ͣͦͪ͊͡Έ͎ͤͦͦ ͍͒ͦͪͦ͘ΩΎΣ 
ͤ͊ ͍͔ͫ͋͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͝͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ώуϐΦ  

˽͎͍͒ͦͭͦ͊͜͟ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͫͺ͔͙ͪ Ί ͙͔͙ͨͪͦͪͭͭͤͣ͜ ͤ͊ͨͪΎͣͦͣ 
͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜ ͯ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝Φ ˨͙ͦͫ͒ͤ͜͡ͼΎ ́Φ ˴ ͔ͪͣͤΊ͍͊ 
͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ ͎ͯ͊͊͘͡Έ͔ͤͤ͊ ͔ͣͦ͒͡Έ ͎͍ͦͭͦͤͦͫͭ͜ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 
ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͙ͭ͊͟ͻ ͔͍ͦͣͨͦͤͤͭ͟͜Σ Ύ͟ ͙ͦͫͦ͋ͫͭͫͤ͜͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ 
όͨͪͦͺ͔͚ͫͤ͊͜ ͍ͫ͒ͦͣͫͭ͜͜Έ ͜ ͍ͫ͊ͣͦͫ͒ͦͣͫͭ͜͜ΈΣ ͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝Σ ͨͪͦͺ͔͚ͫͤͦ͜ 
͍͔ͯͣͦͤ͘͜͡ Ύͦͫͭ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ύΤ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ 
όͣͦͪ͊͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;ͤ͊Σ ͍ͣͫͭͦͦ͘͜-ͤ͜ͺͦͪͣ͊ͼ͚ͤ͊͜Σ ͔ͦͨͪ͊ͼ͚ͤͦ͜-͙ͨͪ͊ͭ͟;ͤ͊ύΣ 
͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͍͙ͪͦͭͯ͘͟  ͚ͫ ͍͙͊ͣͦͪͦͭͯ͘͟ ώпϐΦ  

˩ͺ͔͙͍ͭͤͫͭ͟͜Έ ͨͪͦͺ͔͚ͫͤͦ͜-͙ͦͫͦ͋ͫͭͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦͦΌ ͋͊ͦ͘Ό ͭ͊ ͙͔ͫͫͭͣͦΌ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙ͪͤ͘͜ͻ ͍͍ͪͤ͜͜  ͜ ͺͦͪͣ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ΅ͦ ͙͒ͤ͊ͣ͜;ͤͦ 
͍͙͍ͪͦ͊͘ΌͭΈͫΎ ͭ͊ ͍͊ͫͭͦͫͦͯ͘ΌͭΈ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͎͙ͨͪͦͪ͊ͣ ͨ͒͜ ;͊ͫ ͍͙͊͒͊ͤͤ͟͡Ύ 
͔͔͙ͭͦͪͭ;͙ͤͻ ͍ͯͪͫ͟͜Σ ͍ͤͦ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͎͙ͯͣ͊ͤͫͭ͜;͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͘ ;ͭͦ͜͟ 
͎͍ͦͪ͊ͤͦ͊ͤͦ͘͜Ό ͭ͊ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦΌ ͙ͨͪ͊ͭ͟;ͤͦΌ ͎͍ͨ͒ͦͭͦͦ͜͟ΌΣ ΅ͦ ͫͨͪΎ͍ͣͦ͊ͤ͊ 
ͤ͊ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͎͊͊͘͡Έ͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͭ͊ ͤ͊͋ͯͭͭΎ ͔ͫͨͼ͍͙͊ͦ͊ͤ͘͜͜͡ͻ ͯͣ ͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ 
͍͙͙ͫͦͣ͟ ͪ ͍͔ͤͣ͜ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͦͪ͜Ί͍ͤͭͦ͊ͤͦͫͭ͜ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ώпϐΦ  

̂ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝Σ ͒ͦ ͨͦ;͊ͭͯ͟ мффл-ͻ ͍ͪͦ͟͜Σ ͫͦͼ͊͜͡Έͤ͜ ͨͪ͊ͼ͍͙͙ͤ͜͟ ͙ͣ͊͡ 
͙͍ͣͦ͗ͫͭ͜͡Έ ͙͙ͦͭͪͣ͊ͭ ͦ͒ͤͯ ͘ ͍͒ͦͻ ͍͊͟͜͡ͺ͊͜͟ͼ͚͜ ς ˿͍͒ͦ͜ͼ͍ͭͦ ͺ͊ͻ͍͜ͼ͍͜ 
ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ό/h{²ύ ͊͋ͦ ˿͍͒ͦ͜ͼ͍ͭͦ ˿ͦͼ͊͜͡Έ͙ͤͻ ˿ͯ͗͋͡ ό/{{ύΦ ˻͙͍͋͒͜ 
͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ͍͙ͤ͊͒͊͊͡ ͍ͨͪ͊ͦ ͍͊͟͜͡ͺ͍ͦ͊ͤͦ͜͟ ͚͙͊ͣ͊ͭͫ͘Ύ ͫͦͼ͊͜͡ΈͤͦΌ ͪͦ͋ͦͭͦΌΣ 
͔͊͡ ͍ͤ͊ͫͨͪ͊͒͜ ͦ͒ͤ͊ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ ͍͍͊͗͊͊ͫ͡Ύ ͋͜͡Έ΄ ͔͙ͨͪͫͭ͗ͤͦΌΣ ͦͫ͟͜͡Έ͙͟ 
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͎͍ͦͭͯ͊͊ͫ͡Ύ ͤ͊ ͍ͪͤ͜͜ ͎ͣ͊ͫͭͪ͊͜ ͯ ͙ͫͭ͊ͪͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻΣ ͊ ͤ͜΄͊ ς ͤ ͊ ͍ͪͤ͜͜ ͔͔ͫͪ͒ͤΈͦ͝ 
͍͙ͦͫͭ͜ ͍ ͔ͨͦͭ͜͡ͻͤ͜;͙ͤͻ ͙ͤͫͭͭͯͭ͊͜ͻΦ ˭͊ͤ͊͘;͔ͤ͜ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝  ͍ͨͦ͒͊͡Έ΄ͦͣͯ ͋ͯͦ͡ 
ͦ͋ΩΊ͒ͤ͊ͤͦ ͜Σ ͍͍͒ͨͦ͒ͤͦ͜͜Σ ͍ͤ͊;͊ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͨͦ;͊ͦ͡ ͍͙͙ͨͪͦͦ͒ͭͫΎ ͊͘ 
ͫͨ͜͡ΈͤͦΌ ͍ͦͫͭͤ͜ΈͦΌ ͎ͨͪͦͪ͊ͣͦΌ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͎͒ͤͦ͘͜ ͘͜ ͍͍͔͙͙ͫͭ͊ͤͦͤͣ͡ 
ͤ͊ͼͦͤ͊͜͡Έ͙͙ͤͣ ͙ͤͦͪͣ͊ͣ ͒͡Ύ ͍ͫ͜Ί͝ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ώммϐΦ 

˴͡ Ό;͍ͦͯ ͪͦ͡Έ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͙͋ͪͭ͊ͤͫΈͦ͟͝ ͔͍͒ͪ͗͊ͤͦ͝ ͙͔͙ͫͫͭͣ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͍͎͒ͪ͊͜͜Ί ͔̇ͤͭͪ͊͡Έͤ͊ ͪ͊͒͊ ͘ 
͍͙ͦͫͭ͜ ͭ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͍ͦͫͤͦͦͨͦͦ͗ͤ͜͡ ͔͙͒ͦͯͣͤͭ͟ 
Ύͦ͟͝ ͍͙ͤ͊͘;͊ΌͭΈ ͤ͊ͨͪΎ͙ͣ ͝͝ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͍͍ͫͭ͊ͤͦ͡ΌΌͭΈ Ί͙͒ͤ͜ ͔͍͒ͪ͗͊ͤ͜ ͍͙͎͙ͣͦ 
͒ͦ ͙͒ͨͦͣͯ͡ ͔ͫͨͼ͊ͫͭ͊͜͜͡ ͯ ͫͺ͔ͪ͜ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͨͪͦͼ͔͒ͯͪͯ ͍͒͋ͦͪͯ͜ 
͊͋ͭͯͪ͜͜Ί͍ͤͭ͜Σ ͎͙ͨͪͦͪ͊ͣ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͋͊͘͜ ͔͊͊͒ͣ͟͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ 
͔ͫͨͼ͊͊͘͜͜͡ͼ͜͝ ͊͘ ͙͙ͪͤͣ͘͜ ͤ͊ͨͪΎ͙ͣ͊ͣ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͍͊͟͜͡ͺ͊͜͟ͼ͚ͤ͜͜ ͍͙͎͙ͣͦ 
͒ͦ Ί͙͎͒ͤͦͦ ˨͙ͨͦͣͯ͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟Φ ̂ ͔͒ͦͯͣͤͭ͊͟ͻ ͔̇ͤͭͪ͊͡Έͤͦ͝ ͙ͪ͊͒ 
͍͙ͤ͊͘;͔ͤͦ ͣͫͭ͘͜Σ ͺ͙ͦͪͣΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΌΣ ͔͙ͣͭͦ͒ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͔͙ͭͪͣͤ͜ ͍ͤ͊;͊ͤͤΎΣ 
͙͔ͪͭͪ͟͜͝ ͦͼͤ͜Ό͍͊ͤͤΎ ͤ͊ͤ͘ΈΣ ͍͙͎͙ͣͦ ͒ͦ ͍͙͊͒͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ Ύ͟͜ ͜ 
Ί ͨ͒͐ͪͯͤͭ͜Ύͣ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͭ͊ ͎ͨͪͦͪ͊ͣΦ ˽͔ͪͦͭ ͙͚ͦ͗ͤ͟ 
͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡ ͣ͊Ί ΄͙ͪͦ͟͜ ͍ͨͪ͊͊ ΅ͦ͒ͦ ͊͒͊ͨͭ͊ͼ͜͝ ͎͊͊͘͡Έ͙ͤͻ ͍͙͎ͣͦ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍ͫͦ͝ͻ ͍ͯͣͦ ͭ͊ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ [10].   

͔̇ͤͭͪ͊͡Έͤͯ ͪ͊͒ͯ ͘ ͍͙ͦͫͭ͜ ͭ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ 
͋ͯͦ͡ ͍͔ͫͭͦͪͤͦ ͊͘ ͪ͜΄͔ͤͤΎͣ ˽͔͊ͪ͊ͣͤͭͯ͡ ͭ͊ ͺ͍ͤ͊ͤͫͦ͊ͤͦ͜ ͘ ͦ͟΄͍ͭ͜ 
͔͍͎͒ͪ͗͊ͤͦͦ ͋Ό͔͒͗ͭͯΦ ˨ͦ ͝͝ ͫ͊͒ͯ͟͡ ͍ͻͦ͒ΎͭΈ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜Σ 
͚͊ͤ͘Ύͭͦͫͭ͜Σ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ ͭ͊ ͤ͜΄͙ͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͎ͪͯͨ ͜ ͊ͫͦͼ͊͜ͼ͚͜Φ 
˨͜Ύ͡Έͤͫͭ͜Έ ˾͙͊͒ ͍͒ͦͨͦͤΌΊͭΈͫΎ ˻͋ΩΊ͒ͤ͊ͤͦΌ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟Ό ͪ͊͒ͦΌ ͘ 
͙ͨͭ͊ͤΈ ͒͜Ύ͡Έͤͦͫͭ͜ ͫͦͼ͊͜͡Έͤͦ͝ ͭ͊ ͔͍͒ͪ͗͊ͤͦ͝ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝Φ ˭ ͼ͙ͣ ͦͤͫͯ͟͡Έͭ͊-
͙͍͙ͭͤͣ ͎ͦͪ͊ͤͦͣ ͍ͫͨͨͪ͊͜ͼΌΌͭΈ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͭ͊ ͙͙ͤͫͭͭͯͭ͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͯ 
͍ͫͦΊͣͯ ͫ͊͒͟͜͡ ͔ͦ͒͗͟͜͡ ͭ͊ ΄͙ͦ͟͡ ͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Φ 
͔̇ͤͭͪ͊͡ΈͤͦΌ ͪ͊͒ͦΌ ͘ ͍͙ͦͫͭ͜ ͭ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ 
ͨͦͤΎͭͭΎ ζͫͦͼ͊͜͡Έͤ͊ ͪͦ͋ͦͭ͊η ͭͪ͊ͭͯ͟ΊͭΈͫΎ Ύ͟ ͍͍͒ͨͦ͒͊͜͜͡Έͤ͊ ͨͪͦͺ͔͚ͫͤ͊͜ 
͒͜ Ύ͡Έͤͫͭ͜ΈΣ Ύ͊͟ ͎͒ͦͨͦͣ͊͊Ί ͡Ό͒ΎͣΣ ͫͨ͜͡Έͤͦͭ͊ͣ ͍͍͙͙ͫͭ͊ͤͦͭ ͙ͦͫͦ͋ͫͭͫͤ͜͜Σ 
ͫͦͼ͊͜͡Έͤ͜ ͭ͊ ͙͙͍ͫͭͯ͊ͭͤ͜ ͙ͦͤͭ͊ͭ͟͟ ͚ ͙ͨͦ͒ͦ͊ͭ͡ ͭͪͯ͒ͤͦ΅͜Σ ΅ͦ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ 
͙ͤͻΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙͙ͨ͒ͭͪͣ͜͟Σ ͊͘ͻ͙ͫͭͯΣ ͔ͦͪ͟͟ͼ͜͝ ͭ͊ ͔ͪ͊͋ͭ͊͜͜͡ͼ͜͝ ώммϐΦ  

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͊ͤ͊ͯ͘͜͡ ͚͒ͫͤ͘͜Ό͍͊ͤͦ͝ ͯ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ͙ͪͦ͋ͦͭ ͘ ͍ͤ͊;͊ͤͤΎ  ͚
͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͍͒ͦͦ͘͡ΎΊ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟ ͨͪͦ ͔ͭΣ ΅ͦ 
͍ͦͤ͊ Ί ͙ͦ͒ͤͣ ͘͜ ͍͙ͨͪͦ͒ͤ͜ͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͤ͊ͨͪΎ͍ͣ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ˿ͦͼ͊͜͡Έ͙ͤͣ 
ͨͪ͊ͼ͍͙ͤ͊ͣ͜͟ ͨͦͫ͊͒͊ όͪͦ͋ͦͭ͊ύ ͤ͊͒͊ΊͭΈͫΎ ͙͙ͪͤͣ͘͜ ͔͍͙͙͒ͪ͗͊ͤͣ ͭ͊ ͎ͪͦͣ͊͒ͫΈ-
͙͙ͣ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣΣ ͊ ͭ͊ͦ͗͟ ͙͍͙͙ͨͪ͊ͭͤͣ ͎͔͍͙͊ͤͭͫͭ͊ͣ ͫͦͼ͊͜͡Έͤͦ͝ ͎͙͒ͦͨͦͣͦΦ ̂ 
͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͎͔͍͊ͤͭͫͭ͊ όˢ͎͔͍ͤͭͫͭͦ ͫͦͼ͊͜͡Έͤͦ͝ 
͙ͫͯ͗͋͡ ;͙ ͫͦͼ͊͜͡Έͤͦ͝ ͎͙͒ͦͨͦͣͦύ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭΈ ͫͦ͋ͦΌ ͙͍ͭͨͦͯ ͺͦͪͣͯ ͎ͦͪ͊ͤ͜-
͊͘ͼ͜͝ ͎͙͒ͦͨͦͣͦ ͔͔ͤ͊ͫͤͤ͡ΌΣ ΅ͦ ͔͍ͯͦͣͨͭͦ͊ͤ͊͟͟͡ ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͫͦͼ͊͜͡Έ͙͙ͤͣ 
ͨͪ͊ͼ͍͙͙ͤ͊ͣ͜͟ ό͙͍͙͙͒ͨͦͣͦ͊ͤͣ͡ύΣ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͤ͜΄͙ͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭΣ 
ͨͦͣ͜;͙͙ͤ͊ͣ͟ ό͙͔͙͊ͫͫͭͤͭ͊ͣΣ ͭͦ͋ͭͦ ͔ͤ͜͡ͼ͔͍͙͙ͤͦ͊ͤͣ͘ ͔ͫͨͼ͙͊ͫͭ͊ͣ͜͜͡ύΣ ͊ ͭ͊ͦ͗͟ 
͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͭ͊ ͔ͣ΄͊ͤ͟ͼΎ͙ͣ ͒͊ͤͦ͝ ͎͙ͪͦͣ͊͒Σ ͚ͣͪͦͪ͊ͦͤͯ͜͟Φ ͔̇ͤͭͪ͊͡Έͤ͊ 
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ͪ͊ ͒͊ ͍͙ͤ͊͘;͊ΊΣ ΅ͦ ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͍ͯͣͦͦΌ ͒͡Ύ ͙͚ͨͪͦͣͯ ͤ͊ ͪͦ͋ͦͭͯ Ί ͤ͊Ύ͍ͤͫͭ͜Έ 
͍͊͟͜͡ͺ͊͜͟ͼ͜͝  ͍ͫ ͦͼ͊͜͡Έ͚ͤ͜ ͪͦ͋ͦͭ͜Σ ͭͦ͋ͭͦ ͙͒ͨͦͣ͊͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟ [11].  

̂ ζ˽͍͙ͪ͊͊͡ͻ ͜ ͍͙͎ͣͦ͊ͻ ͒ͦ ͙͒ͨͦͣͯ͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟ηΣ ΅ͦ 
͔ͪͦͪͦ͋ͤ͘͜͡ ͔̇ͤͭͪ͊͡ΈͤͦΌ ͪ͊͒ͦΌΣ ͔ͤ ͙͡΄͔ ;ͭͦ͜͟ ͫͺͦͪͣͯ͡Έ͍ͦ͊ͤ͜ ͔ͫͨͼ͊͜͡Έͤ͜ 
͔͔ͦͣͨͭͤ͟ͼ͜͝  ͍ͫͦͼ͊͜͡Έ͚ͤ͜ ͪͦ͋ͦͭ͜ ͭ͊ ͝͝ ͼͤͤͦͫͭ͜͜Σ ͊ ͚ ͍͙ͤ͊͘;͔ͤͦ ͔͔͙ͭͦͪͭ;ͤͯ ͋͊ͯ͘ 
ͤ͊ͤ͘ΈΣ ΅ͦ Ί ͔ͤͦ͋ͻ͙͙͒ͤͣ͜ ͒͡Ύ ͎ͦ͗ͤͦͦ͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟Φ ˴͔͔ͦͣͨͭͤͭͤ͜ 
ͫͦͼ͊͜͡Έͤ͜ ͨͪ͊ͼ͍͙͙ͤ͜͟Σ Ύ͟ ͙͊ͨͫ͊ͤͦ͘ ͯ ͍͙ͨͪ͊͊͡ͻΣ ͍͙ͨͦͤͤ͜ ζ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
͔͚͙͚ͫͪͦͤ͘ ͨ͒͜ͻ͒͜ ͒ͦ ͙ͨͪ͒͋͊ͤͤΎ ͤ͊ͤ͘ΈΣ ͯͣ ͙ͭ͜ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͝ͻ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜η 
[11]Φ ˻͔ͭ͗Σ ͙͍͒ͨͦͣͦ͊ͤ͜͡ ͺ͊ͻ͍͜ͼ͜Σ ͙ͫͨͪ͊Ό;͙ͫΈ ͤ͊ ͔͔͙ͭͦͪͭ;ͤ͜ ͤ͊ͤͤ͘ΎΣ ͍͙ͨͦͤͤ͜ 
͍͙ͣͭ͜Υ ͦͤ͟ͼ͔͍͙ͨͭͯ͊ͯ͊ͭ͘͜͡Σ ͍͙͒ͦ͋ͪ͊͗͊ͭ͜Σ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡Σ ͙͙ͪͭ͟;ͤͦ ͦͼͤ͜Ό͍͙͊ͭ Ύ͟ 
ͫ͊ͣ͜ ͤ͊ͤͤ͘ΎΣ ͭ͊͟ ͜ ͍ͫͦΌ ͍͊ͫͤͯ͡ ͙ͨͪ͊ͭͯ͟͟Φ ˤ͙ͦͤ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ ͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡ 
͍ͫͦ͝ͻ ͒ͦͫΎ͎͔ͤͤΈ ͜ ͤ͊͘ͻ͒ͦ͜͟ ͔͔͍͙ͪ͊ͤͭͤ͡ͻ ͍ͪͦ͒ͦ͘͜͟ ͯ ͍͚ͫͦ͝ ͙ͨͪ͊ͭ͟ͼ͜Φ  

̂ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ͍ͤ͊;͊ͤͤΎ ͍ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͍͙ͨͪͦͦ͒ͭΈͫΎ  ͍
пс ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ ͜ ͔ͦ͒͗͊͟͡ͻ ͙ͪ͊ͤ͟͝Σ Ύ͟͜ ͪͤ͘͜ΎͭΈͫΎ ͔͙ͭͪͣͤ͊ͣ͜ ͍ͤ͊;͊ͤͤΎΣ 
͍ͤ͊;͊͡Έ͙͙ͤͣ ͎͙ͨͪͦͪ͊ͣ͊ͣ ͭͦ΅ͦΦ ˽͔ͪͦͭ ͒͡Ύ ͍ͫ͜ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ 
Ί ͤ͊͒͊ͤͤΎ Ί͙͎͒ͤͦͦ ͔͍͎͒ͪ͗͊ͤͦͦ ˨͙ͨͦͣͯ͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟ ͨͪͦ 
͍͔͊ͪ͘΄͔ͤͤΎ ͍͙ͦͫͭ͜ ό5ƛǇ{²ύ [11].  

ˤ͙͍;͔ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͙͋ͪͭ͊ͤͫΈͦ͟͝ ͙͔͙ͫͫͭͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͍͒ͦͦ͘͡ΎΊ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͍͔͙͊͟͡ ͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ό 
͔ͨ͊ͪͭͤͪͫΈͦ͟͝ ͍͊͘Ίͣͦ͒͜͝ ͣ͗͜ ͙͊͊͒͊ͣ͘͟͡ ͍͙ͦͫͭ͜ ͚ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͍͙ͯͫͭ͊ͤͦ͊ͣ Ύ͟ 
͙͋͊͊ͣ͘ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͭ ͊ ͔ͨͦͭͤͼ͚͙͙ͤͣ͜ ͍ͪͦ͋ͦͭͦ͒͊ͼΎ͙ͣΤ 
͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ό ͔͙ͤͭͪ͒ͫ͜ͼ͙͙ͨͤ͊ͪͤ͜͡ͻ ͔ͫͨͼ͊͊͘͜͜͡ͼ͚͜Τ ͙͔ͨͦͫͤͤ͡Ό ͔͔ͤͭͪͫͯ͜ ͒ͦ 
͔ͨͪͦ͋ͣ͡ ͍ͨͪ͊ ͡Ό͙͙͒ͤ ͭ͊ ͨͦͨ͜͡΄͔ͤͤΌ Ύͦͫͭ͟͜ ͝͝ ͙͗ͭͭΎΦ 

̂ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͎͍ͨ͒ͦͭͦ͊͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͤ͊ ͭͪΈͦͻ ͍ͪͤ͜ΎͻΥ 

ω ͋ ͍͔͊ͦ͘ ͔͔͙ͭͦͪͭ;͔ͤ ͍ͤ͊;͊ͤͤΎ ό͔͊͊͒ͣ͟͜;͙͚ͤ ͍͔ͪͤ͜Έύ ͔͔ͨͪ͒͋͊;͊Ί 
͍ͦͦͦ͒ͤͤ͜͡Ύ ͤ͊ͤͤ͘Ύ͙ͣ ͫͯͫͨ͜͡Έ͙ͤͻ όͫͦͼ͊͜͡Έͤ͊ ͙ͨͦͭ͊͜͟͡Σ ͔ͦͤͦͣ͊͟͜͟Σ 
ͺͦͫͦ͜͡ͺ͜ΎΣ ͫͦͼ͎ͦͦ͜͜͡ΎΣ ͎͊͊͘͡Έͤ͊ ͎͊ͤͭͪͦͨͦͦ͜͡Ύύ ͤ͊ͯ͟Τ ͙ͨͫͻ͎ͦͦ͜͡͝ ό͎͊͊͘͡Έͤͦ͝ ͭ͊ 
͔ͫͨͼ͊͜͡Έͤͦ͝ύΤ ͔͙ͣ͒ͦ͟-͎͎͜͜Ίͤ͜;͙ͤͻ  ͍͍͙ͨͪ͊ͦ͜ͻ ͤ͊ͯ͟Σ ͊ ͭ͊ͦ͗͟ ͔ͫͨͼ͊͜͡Έͤ͜ ͙ͯͪͫ͟ 
͊͘ ͙ͦ͋ͪ͊ͤͣ ͤ͊ͨͪΎͣͦͣΤ 

ω ͭ ͔͔͙ͦͪͭͦ͟-͙ͨͪ͊ͭ͟;͙͚ͤ ͤ͊͒͊Ί ͤ͊ͤͤ͘Ύ ͔ͭͦͪ͜͝Σ ͦͤ͟ͼ͔ͨͼ͜͝Σ ͔͔͚ͣͦ͒͡ 
ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΤ ͎͊͊͘͡Έ͙ͤͻ ͭ͊ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͍ͣͭͦ͒͜Σ ͙͚͍ͨͪͦͣ͜Σ ͺͦͪͣ ͭ͊ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͔͔ͣͤ͒͗ͣͤͭͯ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΤ ͙͍͊ͭͤͦ͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ 
͔͎͙͍ͤͭͪ͊ͭͤ͜͜ ͙ͯͪͫ͟ ͭ͊ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͨͦΊ͒ͤͯΌͭΈ ͔ͭͦͪ͜Ό ͭ͊ ͙ͨͪ͊ͭͯ͟͟Τ 

ω ͨ ͙ͪ͊ͭ͟;͙͚ͤ ͤ͊͒͊Ί ͎͍ͨ͒ͦͭͦͯ͜͟ ͒͡Ύ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͊͘ 
ͺ͊ͻͦͣ [4].  

ˢͤ ͊͘͜͡ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ͔͔͒͗ͪ͡ ͍͙͒ͦͦ͒ͭΈΣ ΅ͦ ͎͍ͨ͒ͦͭͦ͊͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͺ͊ͻ͍͜ͼ͍͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͤ͊ ͙ͪͤ͘͜ͻ ͍ͪͤ͜ΎͻΥ ͒ͦͨͪͦͺ͔͚ͫͤͦͣͯ͜Σ ͨͪͦͺ͔͚ͫͤͦͣͯ͜Σ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦͣͯ͟ ͭ͊ ͔͍͔͙͔ͤͯͤͪͫͭͭͫ͜Έͦͣͯ͟ ό͎͔͍͊ͤͭͫͭ͊ύΦ ˻͍ͫͭ͊͜ ͍ ͎͊ͯ͘͜͡ 
ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͔ͣͦ͗ ͙͋ͯͭ Ύ͟ ͍ͫ͊͒ͦͦ͟͡Ό ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜ ;ͤͦ͝ ;͙ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜Σ ͭ͊͟ ͜ ͔ͦͪͣͦ͟Ό ͚ ͔͎͍ͤͭͪͦ͊ͤͦ͜Ό ;͙͊ͫͭͤͦΌ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͙ͦͫͭ͜Σ ΅ͦ 
ͯͤ͊ͦ;ͤΌΊ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͙ͤ͗;͔ ͙ͭ͊͋͡ͼΎ ό͙͍͒Φ ͭ͊͋͡Φ нύ ώоϐΦ  
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͙́͊͋͡ͼΎ н 
˥͍ͦͦͤ͜͡ ͙͙ͭͨ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ 

͙͙́ͨ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ 

˾͍ͤ͜͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ 

˹͔͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͚͟ ͭ͊ 
͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͚͟  

͔ͨͪ΄͙͚ ͍͔ͪͤ͜Έ  ς ͫ ͔͔ͪ͒ͤ͜ ΄͙ͦ͟͡Τ 
͎͙͚͒ͪͯ ͍͔ͪͤ͜Έ ς ͟ ͔ͦ͒͗͜͡ ͘ ;͙͙ͦͭͪͪ͜;ͤͦΌ ͍ͦͫͭͦ͜ΌΤ 
͍͙΅͙͚ ͍͔ͪͤ͜Έ ς ͅ ͊ͯ͟͡Έ͔͙ͭͭ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜  

͍͔͙͔̂ͤͪͫͭͭͫ͜Έ͙͚͟ ͨͪͦͺ͔͚ͫͤ͜͜ ΄͙ͦ͟͡ ͯ ͫ͊͒͟͜͡ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜ 
͍͔͙͔ͯͤͪͫͭͭͯ͜Τ 
͔ͦ͒͗͟͜͡ ͘ ͍͙ͨ͒͜΅͔͙ͤͣ ͍͔ͪͤͣ͜ ͍͙ͦͫͭ͜Τ 
͍͙΅͜ ΄͙ͦ͟͡ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͊͘ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͤ͊͘;ͤ͜ ͙ͣͤ͘͜  ͍͎͍ͨ͒ͦͭͦ͜ͼ͜ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͔ͦͪͣ͊͘͟ ͣͤ͊͘͜ ͙ͫͭͪͯͭͯͪ͟ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ 
͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͫ͊ͣͦ͝ ͙͔͙ͫͫͭͣ ͫͦͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  ͍ ͔ͫͭͦͪ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ 
͍͔ͦͤͦͤͤ͡Ύ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜Τ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύ ͔͍ͣͭͦ͒͜ ͜ ͺͦͪͣ ͎͍͙ͨ͒ͦͭͦ͜͟  ͍
͔ͦͤͭͫͭ͟͟͜ ͔͔͔͍ͤͨͪͪͤͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ 

˽ͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ 
͔͔͙ͭͦͪͭ;͎ͤͦͦ ͭ ͙͊ͨͪ͊ͭ͟;͎ͤͦͦ ͍ͯͪͫ͟͜Σ ͤ͊ Ύ͟͜ ͫͯͣ͊ͪͤͦ ͍͙͔͒ͤͦ͜͡ ͙͙ͨͪ͋ͤͦ͘͡ ͒ͦ 
50 ҈ ͍ͤ͊;͊͡Έ͎ͤͦͦ ;͊ͫͯΦ ̂ ͔͒Ύ͙͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͒ͦ сл ҈ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
;͊ͫͯ ͍͙͒͜͡ΎΊͭΈͫΎ ͔ͫ͊ͣ ͤ͊ ͚ͫ͊ͣͦͫͭͤͯ͜ ͪͦ͋ͦͭͯ ͔͍ͫͭͯ͒ͤͭ͜ ͘ ͔ͣͭͦΌ ͍͙ͪͦͭͯ͘͟ 
͍͙ͤ͊;ͦ͟ ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘ ͣͫ͜ͼ͔͍ͦΌ 
͔͒ͦͯͣͤͭ͊͟ͼ͜ΊΌΣ ͫ͊͒͊ͤͤ͟͡Ύͣ ͍͊ͫͤͦ͡͝ ͭͪ͊Ίͭͦͪ͟͜͝ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ 
ͭͦ΅ͦΦ ˭͎͊͊͡Έ͔͎͎ͤͦͨ͒͊ͦ͜;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ Ί ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ ͔ͦͣͨͦͤͤͭͦͣ͟Σ ͘ 
͊͟ͼ͔ͤͭͦͣ ͤ͊ ͙ͨͪ͊ͭ͟;ͤͦͣͯ ͍͊ͫͭͦͫͯ͊ͤͤ͘͜ ͤ͊ͤ͘ΈΦ ˿͔ͨͼ͊͜͡Έͤ͊ ͍ͦͫͭ͊͜ ͤ͊͒͊Ί 
͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫͭͯ͒ͤͭ͊ͣ ͙͙ͦͭͪͣ͊ͭ ͼͫͤͯ͜͜͡ ͙͊ͪͭͤͯ͟ ͔͔ͨͪ͒ͣͭ͊Σ ΅ͦ ͍͙͍;͊ΊͭΈͫΎΣ 
ͭ͊ ͍͍͙͙ͫͭ͊ͤͦͭ ͙ͣ͗͒ͫ͜ͼ͙ͨͤ͊ͪͤ͜͜͡ ͍͘ΩΎ͙͘͟Φ  

˻͙͒ͤͣ ͘͜ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͒ͦͫΎ͎͔ͤͤΈ ͙͔͙ͫͫͭͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͯ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ Ί ͔ͺ͔͙͍ͭͤ͊͟ ͙ͨͪ͊ͭ͟;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͍ͫͭͯ͒ͤͭ͜Φ 
͔̆͊ͪ͊ͭͪ͟ ͜ ͺ͙ͦͪͣ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͯ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡͝ ͙͒ͦͫͭΈ 
ͪͤͦͣ͊ͤͭͤ͘͜͜͜Σ ΅ͦ ͍͒ͦ͋ͪ͊͗͊͜Ί ͔ͫͨͼ͙ͺͯ͜͟ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ Ύ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ ͙ͪͤ͘͜ͻ ͔͙ͭͪͭͦͪ͜Ύͻ ͙ͪ͊ͤ͟͝Φ ˩ͺ͔͙͍ͭͤͫͭ͟͜Έ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ;ͭͦ͜͟Ό ͙ͦͦͪ͒ͤ͊͟ͼ͜ΊΌ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͜ ͫͦͼ͊͜͡Έ͙ͤͻ 
͎͔͍͊ͤͭͫͭΤ ͔͎ͤͭͪ͊͜ͼ͜ΊΌ ͔ͭͦͪ͜͝ ͭ͊ ͙͙ͨͪ͊ͭ͟͟Σ ΅ͦ ͎͒ͦͨͦͣ͊͊Ί ͫͺ͍͙ͦͪͣͯ͊ͭ 
ͨͪͦͺ͔ͫͦͤ͊͊͜͡Σ Ύ͙͚͟ ͔͒ͦ͋ͪ ͪͦͯͣ͘͜Ί ͍ͫ͜ ͔͙͊ͫͨͭ͟ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΤ 
ͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Ό ͔͔͚ͣͦ͒͡ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͔ͦͪͣ͊͘͟ ͍ͭͦͪ;͎ͦͦ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͍ͫͯͨͪ͘͜͜͝Σ ͔͙ͣͭͦ͒;͙͙ͤͣ ͙ͪͦͪͦ͋͊ͣ͘͟Σ ͍ͤ͊;͊͡Έ͙͙ͤͣ 
͙͙ͨͦͫ͋ͤ͊ͣ͜͟Σ ͍ͭͦͪ;͙ͣ ͨ͒͜ͻͦ͒ͦͣ ͒ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͪͤ͘͜ͻ ͭ ͔͚ͦͪ͜ ͍ͤ͊;͊ͤͤΎΦ 

̒ͫͤ͊͟͜ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͫͦͼ͊͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͔ͨͦͭͪ͋ͯΊ 
͔͎ͤͭͪ͊͜ͼ͜͝ ͤ͊ͤ͘Έ ͘͜ ͍͙ͤ͊;͙͊ͣ͟Σ ͍ͣͤͤ͜Ύ͙ͣΣ ͼͤͤͦͫͭ͜Ύ͙ͣΣ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ͙ͣ ͤ͊ 
͍ͦͫͤͦ͜ ͍͊͘Ίͣͦ͒͜͝ ͙ͭͪ͊͒͜ ζͤ͊ͯ͊͟-͍ͦͫͭ͊͜-͍ͤͤͦ͊͜ͼ͜͝ηΤ ͍͙ͨ͒͜΅͔ͤͤΎ ͪͦ͜͡ 
͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͎ͨͪͦͪ͊ͣ 
͍ͤ͊;͊ͤͤΎΤ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͣ͒͗ͯ͜͜ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͊ ͍ ͍ͯͣͦ͊ͻ 
͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͤ͊ͤ͘ΈΤ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ΅ͦ͒ͦ 
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ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜ 
ͨ͒͜ͻͦ͒ͯΤ ͍͔ͫͭͦͪͤͤΎ ͍͎ͤ͊ͯͦͦͦ͟ ͭ͊ ͫͦͼͦͯ͜͟͡Έ͎ͭͯͪͤͦͦ ͨͪͦͫͭͦͪͯ ͒͡Ύ 
͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͊Φ 

˻͙͍ͫͦ͋ͫͭ͜͡Ό ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟ ͍ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻ 
ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ Ί ͚͙͚ͨͦͫͭͤ͜ ͍͘ΩΎͦ͘͟ ͘͜ ͙͊͊͒͊ͣ͘͟͡ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ΅ͦ 
͙ͫͨͪΎΊ ͍͊͘Ί͎ͣͦ͋͊͊͘;͔ͤͤΌ ͭ͊ ͒ ͍ͦͦ͘͡ΎΊ ͙͙ͦͭͪͣ͊ͭ ͙ͨͪ͊ͭ͟;ͤ͜ ͍͙ͤ͊;͙͟Φ ˤ͔͙͊͟͡ 
͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͍͔͔ͨͪͦ͒ͤͤΌ ͙ͨͪ͊ͭ͟;͙ͤͻ ͔͎͍ͭͪͤͤ͜͜Σ ͔ͭͦͪ͜Ύ ͍͔ͫΈ ;͊ͫ 
ͨ͒ͪͨ͜͟͜͡ΌΊͭΈͫΎ ͔ͪ͊͡Έ͙͙ͤͣ ͙͗ͭͭΊ͍͙͙ͣ ͙ͫͭͯ͊ͼ͜Ύ͙ͣΣ Ύ͟͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ 
͍͒ͤͦͫ͜ΎͭΈͫΎ ͒ͦ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ [1].  

͍͔̂ͫΈ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡Σ ΅ͦ ͎ͦͭͯΊ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͍͙͚͊ͫͤͦ͊ͤ͘ ͤ͊ ͍ͫͨͨͪ͊͜ͼ͜  ͚ ͔͍ͨ͊ͪͭͤͪͫͭ͜ ͘ ͎͔͍͙͊ͤͭͫͭ͊ͣ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯΦ ̂͗ ͔ ͤ͊ ͔ͨͪ΄ͦͣͯ ͪͦͼ͜ ͍ͤ͊;͊ͤͤΎ ͊͘ ͔ͫͭͯ͒ͤͭͦͣ 
͊ͪͨ͘͟͜͡ΌΊͭΈͫΎ ͪͦ͋ͦ;͔ ͣͫ͜ͼ͔Σ ͤ͊͒͊͜͡ ͍ͤ͜ ͔ͫͨͼ͊ͯ͘͜͜͡ΊͭΈͫΎ ͍ ͦ͋ͪ͊ͤͦͣͯ ͤ͊ͨͪΎͣ ͜
͒͜Ύ͡Έͤͦͫͭ͜Φ ˹͊͒͊ͤͤΎ ͪͦ͋ͦ;͙ͻ ͣͫ͜ͼΈ ͙ͦͦͪ͒ͤͯ͟ΊͭΈͫΎ ͔͍͙ͨͪ͒ͫͭ͊ͤͦͣ͟ ͦͣͫ͟͜͜͝ ͘ 
͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟Σ Ύ͊͟ ͍ͫͭͦͪΌΊͭΈͫΎ ͍ ͦ͗ͤͦͣͯ͟ ˤ˹˭Φ ˨ͦ ͫ͊͒ͯ͟͡ ͦͣͫ͟͜͜͝ 
͍ͻͦ͒ΎͭΈ ͍͙͊͒͊͟͡;͜Σ ͭΈΌ͙ͭͦͪ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͎ͪͯͨΣ ͨͪ͊ͼ͍͙͙ͤ͜͟ ͎͔͍͊ͤͭͫͭ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯΣ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ͊͘ͼ͍͔͙͊ͤ͜͟͡ͻ ͫͭͦͪͤ͜ ό͎ͪͦͣ͊͒ͫΈ͙͟ͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͎͍ͦͪ͊ͤ͜ ͣͫ͜ͼ͔͍ͦ͝ ͍͙͊͒͡ ͭ͊ ͤ͜Φύ 

˽͙ͪ͊ͭ͊͟͟ ͍͟͡Ό;͊Ί ͯ ͔͔ͫ͋ ͊ͤ͊͘͜͡ ͭ͊ ͔͎ͤͭͪ͊͜ͼ͜Ό ͔͔͙ͭͦͪͭ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͭ ͊
͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟Φ ˤͦͤ͊ ͔͍ͨͪ͒ͫͭ͊͡ΎΊ ͫͦ͋ͦΌ ͔ͤ ͙͡΄͔ ͔͔͔͋ͨͦͫͪ͒ͤ͘Ό 
͒͜Ύ͡Έͤͫͭ͜Έ ͔ͫͭͯ͒ͤͭ͊Σ ͊ ͚ ͎͍͔ͦ͋ͦͦͪͤͤΎ ͍͙ͦͤ͊ͤͦ͟͝ ͙ͪͦ͋ͦͭΣ ͦͼͤͯ͜͟ ͙͍ͤ͒͜͜-
͒ͯ͊͡Έ͎ͤͦͦ ͯͫͨ͜ͻͯ ͎ͦ͗ͤͦͦ͟ ͔ͫͭͯ͒ͤͭ͊ ͯ Ύͫͤͦͣͯ͟͜  ͚͟ ͜͡Έͫͤͦͣͯ͟͜ ͍͒ͤͦ͜΄͔ͤͤΎͻΦ  

͔̆͊ͪ͊ͭͪͤͦ͟Ό ͙͍ͦͫͦ͋ͫͭ͜͡Ό ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͘ ͫͦͼ͊͜͡Έͤͦ͝ 
͙ͪͦ͋ͦͭ Ί ͫ͊͒͊ͤͤ͟͡Ύ ͍͎ͭͪͯ͒ͦͦͦ ͎͍͒ͦͦͦͪͯ ͤ͊ ͍ͦͫͤͦ͜ ͙ͭͪͫͭͦͪͦͤͤΈͦ͝ ͎͙ͯͦ͒Υ 
ͭΈΌͭͦͪ ς  ͫ ͔ͭͯ͒ͤͭ ς ͤͫͭͪͯͭͦͪ͜͟Φ ͔̇ ͍ͦ͋ͦΩΎ͍͙͚ͦ͘͟ ͦͺ͜ͼ͚͙͚ͤ͜ ͔͒ͦͯͣͤͭ͟ ͒͡Ύ ͯͫ͜ͻ 
ͭͪΈͦͻ ͚͎ͦͦ ͯ;͙͍͊ͫͤ͟͜Φ ˻͒ͤ͊͟ ͻ͔͊ͪ͊ͭͪ͟Σ ͍ͣͫͭͦ͊͘͜ ͚ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤ͊͜ ͙ͫͭͦͪͦͤ 
͎͍͒ͦͦͦͪͯ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ Ύ͟ ͎͊͊͘͡Έͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͫͯ͗͋͡Σ ͭ͊͟ ͜ 
ͫͨͼ͔͙ͺͯ͜͟ ͝͝ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͤ͊ͨͪΎ͍ͣ͜Φ ̂ ͎͍͒ͦͦͦͪ͊ͻ ;ͭͦ͜͟ ͍͙ͤ͊͘;͊ΌͭΈͫΎ ͍͙͎͙ͣͦΣ 
ͼ͜͜͡ ͍͙͙ͪͦ͋ͤ;ͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͭ͊ ͙ͫͨͦͫͦ͋ ͊ͯ͘͡;͔ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͍͔͔ͨͪͦ͒ͤͤΎ 
͙͙͙͊ͤͭ͒ͫͪͣͤ͊͟͜ͼ͚ͤͦ͜͝ ͙͙ͨͦͭ͜͟͡Φ ˨͎͍ͦͦͪ͜ ͤ͊͒͊Ί ͔ͫͭͯ͒ͤͭ͊ͣ ͙͍ͣͦ͗ͫͭ͜͡Έ 
͍͙ͦͦͦ͒ͭ͜͡ ͔͙ͣͭͦ͒ͦ͟Ό ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍͍͒ͨͦ͒ͤͦ͜͜͝ Ό͙͙ͪ͒;ͤͦ͝ ͙͋͊͘Φ ̂ ͤΈͦͣͯ 
͍͙ͤ͊͘;͔ͤ͜ ͣͫͭ͘͜ ͜ ͔͙ͣͭͦ͒ ͔͍͙ͪͤ͟͜ͼ͍ͭ͊ ͪͦ͋ͦͭͦΌ ͔͍ͫͭͯ͒ͤͭ͜Σ ͊ ͭ͊ͦ͗͟ ͙͍ͭͪ͊ͫͭ͜͡Έ 
ͪͦ͋ͦ;͎ͦͦ ͒ͤΎΣ ͦ͋͜͟͡ ͨͪ͊ͼ͜ ͭ͊ ͔͙ͣͭͦ͒ ͦͼ͙ͤ͜͟ ͙͙ͨͪ͊ͭ͟͟ [3].  

ˢ͎͚ͤͫ͜͡Έ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ˶Φ ˿ ͚͊ͫͦͤΣ ˸Φ x ͎͊ͤͫ͜Έ͟͜ ͍͔ͫͭͪ͒͗ͯΌͭΈΣ ΅ͦ  ͍ͭ ͊ͦͣͯ͟ 
͍͙͒͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟ ͫͦͼ͊͜͡Έͤ͊ ͪͦ͋ͦͭ͊Σ ͙͍ͦͫͦ͋ͦ͡ ͍͙͍͊͗ͯ͡ ͪͦ͡Έ ͍͎͒ͪ͊͜͜ΌͭΈ ͔ͫ͊ͣ 
͙ͨͪ͊ͭ͟;ͤ͜ ͍ͣͤͤ͜Ύ  ͚ ͍͙ͤ͊;͙͟Σ ͒͡Ύ ͍ͦͦͦ͒ͤͤ͜͡Ύ Ύ͙͙ͣ͟ ͔ͤͦ͋ͻ͒ͤͦ͜ ͨͪͦͭΎ͎ͦͣ 
͔͍͎ͨͤͦͦ ;͊ͫͯ ͔͎͙ͫͨͦͫͭͪ͊ͭ͜Σ Ύ͟ ͼ͔ ͪͦ͋͡ΎͭΈ ͤ͜΄͜ ͭ ͎͙͊ͤ͊ͣ͊͊ͭͫΎ ͍͙ͤ͊ͫ͒ͯ͊ͭ͜͡ ͝ͻΦ 
́͜͡Έ͙͟ ͍ ͍ͯͣͦ͊ͻ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ͝ ͙ͪͦ͋ͦͭ ͘ ͟͜͡Ίͤͭͦͣ ͨ͒͜ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ 
ͤͫͭͪͯͭͦͪ͊͜͟ ό͍͙ͤ͊ͫͭ͊ͤ͊͟ύ ͔͙ͫͭͯ͒ͤͭ ͙ͦͭͪͣͯΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͍͙ͪͦ͊ͭ͘  ͚
ͯ͒ ͦͫͦͤ͊͟͡Ό͍͙͊ͭ ͍ͫͦ͝ ͨͪͦͺ͔͚ͫͤ͜͜ ͒͋ͤͦͫͭ͘͜͜Φ ˹͍͊;͊ͤͤΎ ͤ͊ ͪͦ͋ͦ;ͦͣͯ ͣͫ͜ͼ͜ ͒͊Ί 
͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫͭͯ͒ͤͭ͊ͣ ͔ͤ ͙͡΄͔ ͍͙ͦͦͦ͒ͭ͜͡ ͔͙͙ͦͤͪͭͤͣ͟͟ ͍͙ͤ͊;͙͊ͣ͟Σ ͔͊͡  ͚
ͨͦΊ͙͒ͤ͊ͭ ͔ͭͦͪ͜Ό ͘ ͙ͨͪ͊ͭͦ͟͟ΌΣ ͍͙͙ͯͫ͒ͦͣͭ͜ ͼͤͤͦͫͭ͜͜ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ώмнϐΦ  
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̇ͦͣ͜͟͡ ͪͦͯͣͦ͘͘͜͡Σ ΅ͦ ͺ͊ͻ͍͔͜ͼΈ ͍͙͔ͨͦͤͤ ͍͙ͦͦ͒ͭ͜͡ ͔ͤͦ͋ͻ͙͙͒ͤͣ͜ 
ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Ύ͙ͣΣ ͔͍͙͙ͨͤͣ ͍͙ͤ͊;͙͊ͣ͟Σ ͤ͊ͤͤ͘Ύ͙ͣ  ͚
ͼͤͤͦͫͭ͜Ύ͙ͣ ͒͡Ύ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ  ͍ ͔͙ͦͤͪͭͤ͟͟ͻ ͍͙ͦ͋ͫͭ͊ͤ͊ͻ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͍͊͘Ίͣͦ͒͜͝Σ ͊ ͭ͊ͦ͗͟ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͤ͜͜ͼ͙͍͊ͭͤͦͫͭ͜͜ ͭ͊ ͍ͣͤͤ͜Ύͣ 
͙͚ͨͪͤΎ͙ͭ ͔͙͍ͪ͊ͭͤ͟͜ ͪ͜΄͔ͤͤΎ ͍ ͍ͯͣͦ͊ͻ ͙͙ͪͯ͘͟Σ ͦͤ͟ͺ͍ͭ͜͟͜͡Σ ͔͔ͫͯͨͪ;͔͚ͤͦͫͭ 
ͭͦ΅ͦΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͍ͭͦͪ;͙͚ ͨ͒͜ͻ͒͜ Ί ͔͍ͤ͒͜ΩΊͣͤͦΌ ;͙͊ͫͭͤͦΌ ͙ͨͪ͊ͭ͟;ͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Φ     

ˣ͙ͪͭ͊ͤͫΈ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ˨Φ ˴ ͦ͋͡Σ ˥Φ ˥ ͋ͫͦͤ͜Σ ˨Φ ̊ ͦͤ ͍͍͊͗͊ΌͭΈ 
͔͔͙͚ͦͣͨͭͤͭͤͫͤ͟͜ ͨ͒͜ͻ͒͜ ͍͙ͨͪͦ͒ͤͣ͜ ͯ ͙͔ͫͫͭͣ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͫͺ͔ͪ͜ 
ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ώтΣ фϐΦ ˻͍ͫͭͤ͜Ύ ͦͤ͟ͼ͔ͨͼ͜Ύ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͔͙ͣͨͪ͜;͚ͤ͜ ͔ͭͦͪ͜͝ 
͍ͤ͊;͊ͤͤΎΣ Ύ͊͟  ͚͋ͯ͊͡ ͍͊ͨͪͦͨͦͤͦ͊ͤ͊͘ ͭ͊ ͔ͪͦͪͦ͋ͤ͊͘͡ ͊ͤ͊͘͘;͔͙͙ͤͣ ͍;͔͙͙ͤͣΦ 
˨͊ͤ͊ ͔ͭͦͪ͜Ύ ͍͙͒ͦͦ͒ͭΈΣ ΅ͦ ͡Ό͙͒ ͍ͤ͊;͊ΌͭΈͫΎ ;͔͔ͪ͘ ͭ͊͟͜ ͙ͫͨͦͫͦ͋Σ Ύ͟ ͍͒ͦͫ͒͜Σ 
͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͭ͊ ͔ͪͺ͔ͫ͟͜͡ΌΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͊͋ͫͭͪ͊ͭͤͦ͟͝ ͦͤ͟ͼ͔ͨͭͯ͊͊͘͜͡ͼ͜͝ 
͊͋ͦ ΄͡Ύͻͦͣ ͙͍͎͊ͭͤͦͦ͟ ͔͔͙͔͍ͫͨͪͣͤͭͯ͊ͤͤ͟ΎΦ ˻͔ͭ͗Σ ͍ͤ͊;͊ͤͤΎ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ 
͔͍ͭ͊ͨ͜Σ Ύ͟͜ ͚ͨͦͫͭͤͦ͜ ͍ͨͦͭͦͪΌΌͭΈͫΎΣ ͊ ͔ͫ͊ͣΣ ζ͍͙ͦͤ͊ͤͤ͟Ύη ͭ͊ ζ͙͔ͣͫͤͤ͡ΎηΦ  

˭͍͙͊ͯ͊͗ͣͦΣ ΅ͦ ͯ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝ ͒͜Ί ͍͙͚ͫͯͦͪ ͍͒͋ͪ͜͜ ͤ͊ ͨͪͦͺ͔ͫ͜Ό 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͙ͤ͊͜͟Σ ͔͊͡ ͚͎ͦͦ ͙͔ͪͭͪ͟͜͝  ͍͙ͪͤ͘͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ 
ͪͤ͘͜ΎͭΈͫΎΦ ˽͔ͪͦͭΣ ͙͍ͣͦ͗ͦ͡ ͍͙͔͙͙ͦͪͣͭ͟ ͔͒͟͜͡Έ͊͟ ͫͨ͜͡Έ͙ͤͻ ͍͙͎ͣͦΥ ͤ͊Ύ͍ͤͫͭ͜Έ 
͍͙͙ͫͦ͟ͻ ΄͟͜͡Έ͙ͤͻ ͦͼͤͦ͜͟Σ ͍͐ͪͯͤͭͦͤ͜ ͤ͊ͤͤ͘Ύ ͘ ͨͪͦͺ͜͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜Σ 
ͺ͙͘͜;ͤ͊  ͚͔ͣͦͼ͚ͤ͊͜ ͫͭ͊͋͜͡Έͤͫͭ͜ΈΣ ͫͦͼ͊͜͡Έͤ͊ ͪͫͭ͘͜͜͡ΈΣ ͔͔ͪͦͣͤ͒͊͟ͼ͜Ύ ˾͙͊͒ 
΄͙ͦ͟͡ ͨͪͦ ͣͦͪ͊͡Έͤ͜ ͭ͊ ͙ͦͫͦ͋ͫͭͫͤ͜͜ Ύͦͫͭ͟͜Φ ˤ͒͋ͪ͜͜ ͚͒ͫͤ͘͜ΌΊ ͙͚ͨͪͦͣͤ͊ 
ͦͣͫ͟͜͜ΎΣ Ύ͊͟ ͍͔ͪͭ͊͘Ί ͍͎ͯ͊ͯ ͤ͊ ͍͍ͦ͜͟͜ ͔͔ͦ͋ͣ͗ͤͤΎΣ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͒ͦͫ͒͜ 
ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͎͊͊͘͡Έ͙͚ͤ ͍͔ͪͤ͜Έ ͎͍͙ͨ͒ͦͭͦ͜͟ ͊͋ͭͯͪ͜͜Ίͤͭ͊ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͯ 
͍͙΅ͦͣͯ ͊͊͒͘͟͜͡Σ ͙ͫ͊ͣͦ͒ͫͼ͙ͨͤͯ͜͡ ͭͦ΅ͦΦ     

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. 
˿͙͔͙ͫͭͣ͊ͭ͊͘ͼ͜Ύ  ͚͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͨͦͪͤ͜Ύ͡Έ͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ-
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͯ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝ ͭ͊ ̂ͪ͊ͤ͟͜͝ ͒͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͚͙͒ͭ͜ 
͍͙͍ͫͤͦͯ͟Σ ΅ͦ ͍ͦ͒ͤͦ;͊ͫ ͘͜ ͍͒ͣͤͤͦͫͭ͜͜Ύ͙ͣ ͔͎ͫͨͦͫͭͪ͊͜ΌͭΈͫΎ  ͚ͨ ͦ͒͋ͤ͜͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ 
͍͙ͨͦ͋ͯ͒ͦ ͍͋͊ͦͦ͘͝ ͍ͦͫͭͤ͜Έͦ͝ ͔ͣͦ͒͜͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͊Φ ˽͙ͦͨͪ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ 
͙ͪ͊ͤ͟͝ ͣ͊ΌͭΈ ͍͔͍ͪͤͦͪͤͯ͘͜͜ ͙͔ͫͫͭͣͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͦͼ͊͜͡Έ͙ͤͻ 
͔͎͎͍ͨ͒͊ͦ͜Σ ͨͪͦͼ͔ͫ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͼͤͤͦͫͭ͜Ύͻ ͜ ͔͙ͭ;͙ͤͻ 
͊ͫ͊͒͊͘ͻ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͔͔ͭͤ͒ͤͼ͜Ύ ͒ͦ ͚͎ͦͦ 
͍͙ͨͦ͋ͯ͒ͦ ͍ ͍ͯͣͦ͊ͻ ͔͔͔͍ͤͨͪͪͤͦ͝ ͍͙ͦͫͭ͜Φ  

̂ ͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͍ͣͦ͗ͦ͡ ͍͙͔͙͙ͦͪͣͭ͟ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ 
ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͊ͯ͘͜͡ ˤ͔͙ͦ͟͡͝ 
ˣ͙ͪͭ͊ͤ͜͝Σ ͔ͦͪͣ͊͘͟ ͙ͣ͗͒ͫ͜ͼ͙͙͚ͨͤ͊ͪͤ͜͡Σ ͙͔͙͚ͫͫͭͣͤΣ ͔͔͙͚ͦͣͨͭͤͭͤͫͤ͟͜Σ 
͔͙ͣͨͪ͜;͙͚ͤ ͨ͒͜ͻ͒͜ ͒ͦ ͍͔ͫͭͦͪͤͤΎ ͎ͨͪͦͪ͊ͣ ͙͙ͨͪ͊ͭ͟͟Φ  
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