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̂˨˴ отм 
 

˭͍͙͊ͫͤͦͤ͟ ͭ͊ ͔ͪ͒͊͟ͼ͜Ύ 
˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿Φ ˸͔͊͊ͪͤ͊͟͟ 

˨ͪͯͯ͟ΊͭΈͫΎ ͎͒ͤͦ͘͜ ͘ ͪ͜΄͔ͤͤΎͣ ͍;͔ͤͦ͝ ͙ͪ͊͒ ˿ͯͣͫΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟ όͨͪͦͭͦͦ͟͡ Ѕ 12 ͍ ͒͜ 25.06.2018) 

 

˾͔͒͊͟ͼ͚ͤ͊͜ ͔͎ͦ͟͜͡ΎΥ  
ˢΦ ˢΦ ˿͋ͪͯΊ͍͊ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό͎͍͙͚ͦͦͤ͡ ͔ͪ͒͊ͭͦͪ͟ύ ό̂ͪ͊ͤ͊͟͝ύΤ 
˸Φ ˢΦ ˣ͚ͦ;͔ͤͦ͟ ς ͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό͙͊ͫͭͯͨͤ͘͟ ͎͍͎ͦͦͤͦͦ͡ ͔ͪ͒͊ͭͦͪ͊͟ύ 
ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ̐Φ ˢ͍ͤͭͦͤͦ͊ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˨͗Φ ˣ͜΄ͦͨ ς ͒ ͦͭͦͪ͟ ͺͦͫͦ͜͡ͺ͜͝Σ ͨͪͦͺ͔ͫͦͪ ό˿̊ˢύ όJ. Bishop ς PhD, professor (USA)); 
ˤΦ˿Φ ˣ͎͚ͯͪ͜ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˴Φ ˣΎ͔ͦ͋͗ͫ͡Έ͊͟ ς ͒ͦͭͦͪ͟ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ ό˽ͦ͡Έ΅͊ύ όK. BiaƱobrzeska ς dr. nauk 
humanistycznych (Polska)); 
ˣΦ ˤΦ ˥ͦ͒ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˤΦ ͔͔̐ͪͣͤͦ͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˢΦ ˭͊͋ͦͦͭͤ͊͡ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˩Φ ˴͍͙͊ͤͭͦ; ς ͒ͦͭͦͪ͟ ͻ͍͙͚͊͋ͭͦ͊ͤ͜͜͡Σ ͨͪͦͺ͔ͫͦͪ ό˽ͦ͡Έ΅͊ύ όE. Kantovych ς dr. hab., prof. 
(Polska); 
̇Φ ˴͍ͯͪͦͫ͟Έ͙͚͟ ς ͒ͦͭͦͪ͟ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͤ͊ͯ͟ ό˽ͦ͡Έ΅͊ύ όC. Kurkowski ς dr. nauk 
humanistycznych (Polska)); 
˻Φ ˤΦ ˶͍ͦ͋ͦ͊ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻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 ό˴͙͚ͭ͊ͫΈ͊͟ ˹͊ͪͦ͒ͤ͊ ˾͔ͫͨͯ͋͊͜͟͡); 
˹Φ ˹Φ ͚̉͊;͔ͤͦ͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˿Φ ̉͊΄͔;͙͍ͤͦ͊͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˸Φ ͍̒ͦͪͫΈ͊͟-ˤ͍ͭͦͫ͜͟Έ͊͟ ς ͒ͦͭͦͪ͟ ͻ͍͙͚͊͋ͭͦ͊ͤ͜͜͡Σ ͨͪͦͺ͔ͫͦͪ ό˽ͦ͡Έ΅͊ύ όM. Jaworska-
Witkowska ς dr. hab., prof. (Polska)); 
˸Φ ˻Φ ˶͊͊ͪ͘Ί͍ ς ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˥Φ ˴͍ͦͦ͊͘͡ ς ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻Φ ˸Φ ˽ͦ͡Ύ͍ͦ͊͟ ς ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό̂ͪ͊ͤ͊͟͝ύΤ 
˱Φ ˢΦ ͙̉ͫͭΎ͍ͦ͊͟ ς ͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό͍͍͒ͨͦ͒͊͜͜͡Έ͙͚ͤ ͔͔ͫͪͭ͊ͪ͟ύ 
ό̂ͪ͊ͤ͊͟͝ύ 

˭͍͔͔͊ͭͪ͒͗ͤͦ Ύ͟ ͺ͊ͻ͍͙͚ͦ ͗ͯͪͤ͊͡ ͘ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟  
(ͤ͊͊͘͟ ˸˻˹ ͙̂ͪ͊ͤ͟͝ Ѕ млнм ͍͒͜ лтΦмлΦнлмр) 

 

ˬͯͪͤ͊͡ ͔ͤ͒ͫͯ͜͟ΊͭΈͫΎ ͍ CrossrefΣ  LƴŘŜȄ /ƻǇŜǊƴƛŎǳǎ aŀǎǘŜǊ [ƛǎǘΣ ˿ite Factor, 
Google Scholar ͭ ͊ CEJSH. 

 

̂ ͗ͯͪͤ͊͜͡ ͍͔͒ͦ͋ͪ͊͗ͤͦ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͘ ͔ͨͪͦ͋ͣ͡ 
͍ͨͦͪͤ͜Ύ͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͜ ͫͭͦͪ͜͝ ͍͙ͦͫͭ͜ ͭ͊ ͎͊͊͘͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͔͎͎͙ͨ͒͊ͦ͜͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡. 

 

ϭ ˿ͯͣ˨˽̂ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟Σ нлм8 
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˝˛˔ˑ˴˘ ˴Ȣ ˜˝˛ˎ˘˒˙˕ ˜˛˝˴ˏ˚ˬ˘˩˚˛˵ ˜˒ˑˍː˛ː˴˗˕ 
  
̂˨˴ отΦлмпΦнрΥотуΦпόпύόлфύηтмη 

˨͊ͼͦ͟ ˻͡Έ͎͊ 
˿ͯͣͫΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͎͙͚͊ͪ͊ͪͤ ͍͔͙͔ͯͤͪͫͭͭ͜  

ORCID ID 0000-0001-9246-2365 
DOI 10.24139/2312-5993/2018.06/003-013 

 
˸˻ˬ˶ˮˤ˻˿́˱ ˤˮ˴˻˾ˮ˿́ˢ˹˹̒ ˨˻˿ˤ˱˨̂ ̐ˤ˾˻˽˩˯˿̎˴˻˲ ˢ˿˻̇˱ˢ̇˱˲ 
̂˹˱ˤ˩˾˿ˮ́˩́˱ˤ ̂ ˽˾ˢ˴́ˮ̇˱ ˤ˱́̉ˮ˭˹̒˹ˮ̆ ˭ˢ˴˶ˢ˨˱ˤ ˤˮ̋˻˲ ˻˿ˤ˱́ˮ 

 
̂ ͫͭ͊ͭͭ͜ ͍͙͍͔ͫͭͤͦ͜͡ ͫͯ;͙͚͊ͫͤ ͫͭ͊ͤ ͍͙ͪͦͭͯ͘͟ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͊ͫͦͼ͊͜ͼ͚͜ ͍͊͊͒͘͟͜͡ 

͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ς ˢͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙̂ͪ͊ͤ͟͝ ͭ͊ ˿͙ͨ͜͟͡ ͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝Φ ˿ͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤͦ͘͟ ͼ͜͡Έ͍ͦ͜ ͙͔͙ͨͪͦͪͭͭ͜ ͊ͤ͊͘͘;͔͙ͤͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ 
͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Φ ˭͚͔͒ͫͤͤͦ͜ ͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͤ͊ͨͪΎ͍ͣ͜ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͊ͫͦͼ͊͜ͼ͚͜ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͭ͊ ͍͔͚̐ͪͦͨͫΈͦ͟͝ 
͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͜ ͤ͊ ͚͎ͦͦ ͍ͦͫͤͦ͜ ͍͙ͤ͊͘;͔ͤͦ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͒ͦͫ͒ͯ͜ 
͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ͙ͨͪ͊ͭ͟ͼ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͍͔͚̐ͪͦͨͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ˤ͔ͫͯͪ͊ͤͫ͟͝Έ͊͟ ͎ͪͦͣ͊͒ͫΈ͊͟ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ζˢͫͦͼ͊͜ͼ͜Ύ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙̂ͪ͊ͤ͟͝ηΣ ͎ͪͦͣ͊͒ͫΈ͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ζ˿ͨ͊͜͟͡ 
͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝ηΣ ͣ͗ͤ͊ͪͦ͒ͤ͊͜ ͍ͫͨͨͪ͊͜ͼΎΦ 

 
˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤͻ͔ͦ͒͗ͤͤΎ ͙̂ͪ͊ͤ͟͝ ͒ͦ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͭ͊ 

͍͍͎ͫͭͦͦͦ͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯ ͔͔ͨͪ͒͋͊;͊Ί ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ύ ͙͍͊ͭͤͦ͟͝ 
͍͊͘Ίͣͦ͒͜͝ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͘ Ί͍͔͚ͪͦͨͫΈ͙͙ͣ͟ ͭ͊ 
͙͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ ͍͙ͦͫͭͤͣ͜͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ ͜Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͍͔͚̐ͪͦͨͫΈͦ͟Ό 
͊ͫͦͼ͊͜ͼ͜ΊΌ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ Ύ͟ ͔͒ͪͦͣ͜͡ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͍ͦͫͭͤ͜Έͦ͝ 
͙͙ͨͦͭ͜͟͡Φ ˹͔͔͔͊ͨͪ͘;͙ͤͣ Ί ͺ͊ͭ͟Σ ΅ͦ ͍ͭ͜;͙ͤ͘Ύͤ͊ ͙͔ͫͫͭͣ͊ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ 
ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ͊ͻ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͯ ͫͭ͊ͤ͜ ͙͍͎͊ͭͤͦͦ͟ ͨͦ΄ͯͯ͟ ΄͡Ύͻ͍͜ ͔ͪ͊͊͘͜͡ͼ͜͝ 
͔ͨͦͦ͗ͤ͡Έ ˣͦͦͤͫ͡Έ͎ͦͦ͟ ͨͪͦͼ͔ͫͯΣ ͦͫ͟͜͡Έ͙͟Σ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͤ͊͘;ͤ͜ ͙͒ͦ͋ͯͭ͘͟ 
͍ ͼΈͦͣͯ ͤ͊ͨͪΎͣ͜Σ ͙ͤ͊͘͟ ͔ͨͪͦ͋ͣ͡ ͙͊͘͡΄͙͊ͫ͡Ύ ͔͍͙ͤͪ͜΄͔ͤͦΌΦ ̂ ͼΈͦͣͯ 
͔ͦͤͭͫͭ͟͟͜ ͒ͦͼ͜͡Έ͙ͤͣ ͋͊;͙ͭΈͫΎ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͒ͦͫ͒ͯ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ͙ͨͪ͊ͭ͟ͼ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭͍͙͊ͯ͊͗ͣͦΣ ΅ͦ ͍ ͍ͯͣͦ͊ͻ Ί͍͔͎ͪͦͤͭͪ͊͜ͼ͜͝ 
͙̂ͪ͊ͤ͟͝ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͍͙ͨ͒͜΅͔ͤͤΎ ͔͔ͤͭͪͫͯ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͯ;͔͙ͤͻ ͒ͦ 
͒͜Ύ͡Έͤͦͫͭ͜ ͍ͦͫͭͤ͜͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͙ͪͤ͘͜ͻ ͍͍ͪͤ͜͜ ς ͍͍͎ͫͭͦͦͦ͜Σ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟Σ 
ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͭͦ΅ͦΦ ˤ͙͍;͔ͤͤΎͣ ͍͒ͦͫ͒ͯ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
ͭ͊ ͤ͜΄͙ͻ ͍ͦͫͭͤ͜͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͚͙͊ͣ͊ͫ͘͡Ύ ͭ͊͟͜ ͯͪ͊ͤͫ͟͝Έ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡Σ Ύ͟ 
ˤΦ x ͙͍ͦͦͨͭͦ͜͟͡ όˣ͙͍ͦͦͨͭͦ͜͟͡Σ нлмнύΣ ˸Φ x ͚ͦ;͔ͤͦ͟ όˣ͚ͦ;͔ͤͦ͟Σ нлмрύΣ 
˱Φ ̐ ͔͔ͪͣͤͦ͟Σ ˢΦ ˿ ͋ͪͯΊ͍͊ ό͔͔̐ͪͣͤͦ͟ ͭ͊ ˿͋ͪͯΊ͍͊Σ нлмтύΣ ˥Φ ̂ ͍͊ͤͦͫ͡Έ͊͟ 
ό͍̂͊ͤͦͫ͡Έ͊͟Σ нлмсύ ͭ͊ ͤ͜Φ ͯ ͔ͣ͗͊ͻ ͍͙͍͔ͫͭͤͤ͜͡Ύ ͋͜͡Έ΄ ΄͙͎ͪͦͦͦ͟ ͦ͊͟͡ ͙ͨͭ͊ͤΈΣ 
͙͍ͨͪͫΎ;͔͙ͤͻ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ό ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͪ͊ͤ͟͝Φ ˾͊ͦͣ͘ 
͘͜ ͙ͭͣ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ ͍͒ͦͫ͒͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͍ͦͫͭͤ͜͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͭ͊ 
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͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͒ͦͫ͒ͯ͜ ͔͔͙ͦͪͫͤ͟͡ͻ ͍͙΅͔ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ 
͙ͨͦ͟ ΅ͦ ͔ͤ ͚ͤ͊͘΄͙͡ ͼ͎ͫͤͦͦ͜͜͡ ͍͙͍͔ͫͭͤͤ͜͡ΎΦ 

́ͦͣͯ ͔ͣͭ͊ ͒͊ͤͦ͝ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙͍͔ͫͭͤͤ͜͜͡ ͙͍͔͚ͣͦ͗ͦͫͭ͡ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͒ͦͫ͒ͯ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ͙ͨͪ͊ͭ͟ͼ͜ 
͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

˨͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͙ͣͭ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͔ͦͣͨͫ͟͟͡ ͔͍ͣͭͦ͒͜ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͎͊͊͘͡Έ͍͙ͤͦͤ͊ͯͦ͟ͻ ό͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͍͔ͫͭ͊ͤͤ͘͜͡ΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύύ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ ͭ͊ ͔͒ͦͯͣͤͭ͊͟͡Έ͙ͤͻ ͔͔͒͗ͪ͡ ͘͜ ͒͊ͤͦ͝ 
͔͙͙ͭͣ͊ͭ͟Τ ͔ͦͤͪͭͤͦ͟͟-͍͙ͤ͊ͯͦ͟ͻΥ ͔ͣͭͦ͒ ͍ͨͦͪͤ͜Ύ͡Έ͎ͤͦͦ ͊ͤ͊ͯ͘͜͡Σ ͊͘ 
͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͍͙Ύ͍͔ͤͦ͡ ͫͨ͜͡Έͤ͜ ͚ ͍͒ͣͤͤ͜͜͜ ͙͙ͪͫ ͍ ͤ͊ͨͪΎͣ͊ͻ ͒͜Ύ͡Έͤͦͫͭ͜ 
Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͭ͊ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͍ͦͫͭͤ͜͜ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͭ͊ ͔ͣͭͦ͒ ͍ͤ͊ͯͦͦ͟͝ 
͔ͫͭͪ͊ͨͦ͟͡Ύͼ͜͝ ͒͡Ύ ͍͙Ύ͍͔ͤͤ͡Ύ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͎͒ͦͫ͒͗ͯ͊ͤͦͦ͜͡ 
͍͒ͦͫ͒ͯ͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͟͝ ͯ ͨͪͦͼ͔ͫ͜ ͨͦ͒͊͡Έ΄͙ͻ ͔ͣͦ͒ͪͤ͊͘͜ͼ͚͙ͤ͜ͻ 
͔͔͍͔ͨͪͭͦͪͤΈ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˭͎͒ͤͦ͜ ͘ ˭͊ͦͤͦͣ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍͙΅ͯ 
͍ͦͫͭͯ͜ηΣ ͙ͦ͒ͤͣ ͘͜ ͯ;͙͍͊ͫͤ͟͜ ͨͪͦͼ͔ͫͯ ͙͚ͨͪͤΎͭͭΎ ͪ͜΄͔ͤΈ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
͍͙ͫͭͯͨ͊ΌͭΈ ͎ͪͦͣ͊͒ͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Φ ̂ ͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͤ͊ 
͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͎͍͊ͫͯͦͯ͘͡ΌͭΈ ͭ͊͟͜ ͎ͪͦͣ͊͒ͫΈ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ Ύ͟ ˤ͔ͫͯͪ͊ͤͫ͟͝Έ͊͟ 
͎ͪͦͣ͊͒ͫΈ͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ζˢͫͦͼ͊͜ͼ͜Ύ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙̂ͪ͊ͤ͟͝η ͭ͊ ͎ͪͦͣ͊͒ͫΈ͊͟ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ζ˿ͨ͊͜͟͡ ͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝ηΦ  

̒͟ ͊ͤ͊͘͘;͔ͤͦ ͯ ͫͭ͊ͭͯͭ͜ ˢͫͦͼ͊͜ͼ͜͝Σ ͔ͣͭͦΌ ˤ˥˻ ζˢͫͦͼ͊͜ͼ͜Ύ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
͙̂ͪ͊ͤ͟͝η Ί ͍͔͊͒ͦͦͤͤ͘͡Ύ ͭ͊ ͊͘ͻ͙ͫͭ ͙͊ͦͤͤ͘͟ͻ ͫͦͼ͊͜͡Έ͙ͤͻΣ ͔ͦͤͦͣ͟͜;͙ͤͻΣ 
͍ͭͦͪ;͙ͻΣ ͍͙ͤ͊ͯͦ͟ͻΣ ͍ͦͫͭͤ͜͜ͻΣ ͤ͊ͼͦͤ͊͜͡Έͤͦ-ͯ͟͡Έ͙ͭͯͪͤͻ ͭ͊ ͤ͜΄͙ͻ ͫͨ͜͡Έ͙ͤͻ 
͔͔͍ͤͭͪͫ͜͜ ͍ͫͦ͝ͻ ;͔͍ͤ͜͡Σ ͙ͫͨͪΎͤͤΎ ͍͔ͫͭͦͪͤͤΌ ͍͍͙ͨͪ͊ͦͻ ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͍ͯͣͦ 
͒͡Ύ ͪͦ͘΄͙͔ͪͤͤΎ ͔͊͊͒ͣ͟͜;͙ͤͻ ͍ͫͦ͋ͦ͒Σ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͊ͭͦͤͦͣ͜͝Σ ͙ͤ͊ͯ͟ ͚ 
͍͙ͦͫͭ͜ ͒͡Ύ ͎ͫͭ͊ͦͦ͡ ͍͙ͪͦͭͯ͘͟Φ ˻͍͙͙ͫͤͦͤͣ ͍͊͒͊ͤͤ͘Ύ͙ͣ ˢͫͦͼ͊͜ͼ͜͝ ΊΥ 

¶ ͙ͫͨͪΎͤͤΎ ͦ͋ͣͤͯ͜ ͍͒ͦͫ͒ͦͣ͜Σ ͙ͦͦͪ͒ͤ͊͟ͼ͜͝ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͫͯͣͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͭ͊ ͍͙ͤ͊ͯͦ͟ͻ ͙ͤͫͭͭͯ͜ͼ͚͜ ͯ ͎͊ͯ͘͜͡ 
͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝Σ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;ͤͦ͝Σ ͯ͟͡Έͭͯͪͤͦ-
͍͙ͨͪͦͫͭͤ͜ͼΈͦ͟͝ ͭ͊ ͎ͪͦͣ͊͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͫͺ͔ͪ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͒ͪ͟͜ ͘ 
͍͙΅ͦΌ ͍ͦͫͭͦ͜Ό ͭ͊ ͍͙΅ͦΌ ͍͊͟͜͡ͺ͊͜͟ͼ͜ΊΌΣ ͺ͍ͦͪͣͯ͊ͤͤΌ ͍ͫ͒ͦͣͦͫͭ͜͜ ͍ͤͦͦ͝ 
Ύͦͫͭ͟͜ ͍ ͎ͣͦͦ͒ͦͦ͡ ͨͦͦͤͤ͟͜͡ΎΤ  

¶ ͙ͫͨͪΎͤͤΎ ͙͍͔͔ͨͪ͒ͤͤΌ ͍͙ͦͫͤͦͤͻ ͔ͨͦͦ͗ͤ͡Έ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͙͍͙ͤͦͪͣ͊ͭͤͻ 
͍͊ͭ͟͜ ͒ͦ ͍͙ͦͫͤͦͤͻ ͔ͨͦͦ͗ͤ͡Έ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͙͍͙ͤͦͪͣ͊ͭͤͻ ͍͊ͭ͟͜ ΅ͦ͒ͦ 
͔͊͊͒ͣ͟͜;͙ͤͻ ͍ͫͦ͋ͦ͒ ͜ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͊ͭͦͤͦͣ͜͝ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ 

¶ ͙ͫͨͪΎͤͤΎ ͔ͪ͊͊͘͜͡ͼ͜͝ ͙ͦͤͫͭͭͯ͟ͼ͚͙ͤ͜ͻ ͍ͨͪ͊ ͜ ͍ͫͦ͋ͦ͒ ͎ͪͦͣ͊͒Ύͤ ͙̂ͪ͊ͤ͟͝Σ 
͍͙ͨ͒͜΅͔ͤͤΌ ͪͦ͜͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ ͎ͪͦͣ͊͒ΎͤͫΈͦͣͯ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͜Τ 

¶ ͙ͫͨͪΎͤͤΎ ͍͔͔ͨͪͦ͒ͤͤΌ ͒͜Ύ͡Έͤͦͫͭ͜ ΅ͦ͒ͦ ͨͦ΄͙͔ͪͤͤΎ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ 
͙ͭͪ͊͒ͼ͚͜ ͭ͊ ͒ͦͫΎ͎͔ͤͤΈ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝ ͯ ͍͍ͫͭͦͦͣͯ͜ 
͍ͤ͊ͯͦͦ͟-͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜Τ  

¶ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͚ ͪͦ͘΄͙͔ͪͤͤΎ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ;͔͍ͤ͜͡ 
ˢͫͦͼ͊͜ͼ͜͝ ͍ ͎͊ͯ͘͜͡ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ ͭ͊ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;ͤͦ͝ 
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͒͜Ύ͡Έͤͦͫͭ͜Σ ͪͦͪͦ͋͊͘͟ ͙ͫͯͣͫͤ͜ͻ ͎ͨͪͦͪ͊ͣ ͭ͊ ͍ͨ͊ͤ͜͡Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ 
͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΤ 

¶ ͙ͫͨͪΎͤͤΎ ͙ͫͭͣͯ͡Ό͍͊ͤͤΌ ͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͨͦΎ͍͜ ͍͙ͤͦͻ ͔͚͒͜Σ ͤ͜͜-
ͼ͙͍͊ͭ͜ ͭ͊ ͔͍ͨͪͦͭ͟͜ ͯ͟͡Έ͎ͭͯͪͤͦͦΣ ͫͦͼ͊͜͡Έ͎ͤͦͦΣ ͍͎ͤ͊ͯͦͦͦ͟Σ ͍ͦͫͭͤ͜Έ͎ͦͦ ͚ ͔ͦ͟-
ͤͦͣ͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͭ͊ ͔͙ͦͪͣ͟ͻ ͝͝ ͔͎͍ͪͦͤ͜͜Τ 

¶ ͔ͺ͔͙͍͔ͭͤ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ;͔͍ͤ͜͡ ˢͫͦͼ͊͜ͼ͜͝ 
ͭ͊ ͙ͫͨͪΎͤͤΎ ͔͔͊͋ͨ͘͘;͔ͤͤΌ ͊͘ͻ͙ͫͭͯ ͜ ͍ͨͪ͊ͦͣͪͤͦͣͯ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ό 
ͦ͋ΩΊ͍ͭ͟͜ ͍ͨͪ͊͊ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͍͊ͫͤͦͫͭ͜͡ ;͔͍ͤ͜͡ ˢͫͦͼ͊͜ͼ͜͝Τ 

¶ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͔ͪͦͣͤ͒͊͟ͼ͚͜ ͜ ͙ͨͪͦͨͦ͘ͼ͚͜ ͘͜ ͙ͨͭ͊ͤΈ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ 
͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͝ͻ ͤ͊ ͎ͪͦ͘͡Ύ͒ ͎ͦͪ͊ͤ͊ͣ ͔͍͒ͪ͗͊ͤͦ͝ ͍͙͊͒͡ ͚ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ 
͎ͦͪ͊ͤ͊ͣ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΣ ͯͪΎ͍͙͒ͦͣ ͫͭͪͯͭͯͪ͊ͣ͟Τ 

¶ ͙ͦͦͪ͒ͤ͊͟ͼ͜Ύ ͍ͫͨͨͪ͊͜ͼ͜ ͔͔ͫͪ͒ ;͔͍ͤ͜͡ ˢͫͦͼ͊͜ͼ͜͝ ͭ͊ ͙ͫͨͪΎͤͤΎ ͝ͻ 
ͣͦ͋͜͡Έͤͦͫͭ͜ ό˿ͭ͊ͭͯͭ ˤ˥˻). 
˥ͪͦͣ͊͒ͫΈ͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ζ˿ͨ͊͜͟͡ ͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ 

͙̂ͪ͊ͤ͟͝η ͍͔ͫͭͦͪͤ͊ ͚ ͒͜Ί ͘ ͔ͣͭͦΌ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͭ͊ ͊͘ͻ͙ͫͭͯ ͍ͨͪ͊ ͜ ͔͔͍ͤͭͪͫ͜͜ 
;͔͍ͤ͜͡ ˻͎ͪ͊ͤ͊͘͜ͼ͜͝Σ ͙ͫͨͪΎͤͤΎ ͨͦͨ͜͡΄͔ͤͤΌ Ύͦͫͭ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͘͜ 
͍͙΅ͦΌ ͍ͦͫͭͦ͜ΌΣ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͊ͭͦͤͦͣ͜͝ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ 
͙ͦͦͪ͒ͤ͊͟ͼ͜͝ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝ ͍ ͍ͤ͊;͊͡Έ͚ͤ͜Σ ͍͚ͤ͊ͯͦ͟͜Σ 
͔ͦͤͦͣ͟͜;͚ͤ͜Σ Ό͙͙ͪ͒;͚ͤ͜Σ ͎͚ͯͣ͊ͤͭ͊ͪͤ͜͜ ͭ͊ ͤ͜΄͙ͻ ͫͺ͔ͪ͊ͻ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͊ ͭ͊ͦ͗͟ 
͍͙ͨ͒͜΅͔ͤͤΎ ͪͦ͜͡ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͯ ͫͯͫͨ͜͡Έͤͦͣͯ ͙͗ͭͭ͜ ͙ͪ͊ͤ͟͝Φ 

˻͍͙͙ͫͤͦͤͣ ͍͊͒͊ͤͤ͘Ύ͙ͣ ͒͜Ύ͡Έͤͦͫͭ͜ ˻͎ͪ͊ͤ͊͘͜ͼ͜͝ ΊΥ 

¶ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͚ ͊͘ͻ͙ͫͭͯ ͍ͨͪ͊ ͜ ͙͊ͦͤͤ͘͟ͻ ͔͔͍ͤͭͪͫ͜͜ 
͔͍ͪͭͦͪ͟͜ ͭ͊ ͦ;ͦ͡Ό͍͙͊ͤͻ ͙͙ͤͣ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͯ ͍͙͒ͤͦͫͤ͊͜ͻ 
͘ ͎͙ͦͪ͊ͤ͊ͣ ͔͍͒ͪ͗͊ͤͦ͝ ͍͙͊͒͡Σ ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣΣ 
͎ͪͦͣ͊͒ͫΈ͙͙ͣ͟ ͦ͋ΩΊ͒ͤ͊ͤͤΎ͙ͣ ͚ ͍ͯͭͦͪΌ͍͙͙͊ͤͣ ͙͙ͤͣ ͎͙ͦͪ͊ͤ͊ͣΤ 

¶ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭͦ ͘ ͎͙ͦͪ͊ͤ͊ͣ ͔͍͒ͪ͗͊ͤͦ͝ ͍͙͊͒͡Σ ͎͙ͦͪ͊ͤ͊ͣ ͣͫ͜ͼ͔͍͎ͦͦ 
͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΣ ͨͪͦͺ͔͚͙͙ͫͤͣ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣΣ ͎ͪͦͣ͊͒ͫΈ͙͙ͣ͟ 
ͦ͋ΩΊ͒ͤ͊ͤͤΎ͙ͣ ͭ͊ ͍ͯͭͦͪΌ͍͙͙͊ͤͣ ͙͙ͤͣ ͎͙ͦͪ͊ͤ͊ͣΤ 

¶ ͯ;͊ͫͭΈ ͯ ͎ͪͦͣ͊͒ͫΈͦ͟-͔͍͒ͪ͗͊ͤͦͣͯ ͔͍ͨ͊ͪͭͤͪͫͭ͜ ͯ ͫͺ͔ͪ͜ ͍͙ͦͫͭ͜Σ ͙ͤ͊ͯ͟ ͜ 
͚ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜Τ  

¶ ͙ͫͨͪΎͤͤΎ ͊͘ͻ͙ͫͭͯ ͙͔͍ͨͪͦͪͭͭ͜͜ ͍͙ͦͫͭ͜Σ ͙ͤ͊ͯ͟ ͜ ͯ͟͡Έ͙ͭͯͪ Ύ͟ ͍͙ͤ͊͘;͊͡Έ͙ͤͻ 
;͙͙͍ͤͤ͟͜ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͎ͤͦͦ ͚ ͒ͯͻ͍͎ͦͤͦͦ ͍͙ͪͦͭͯ͘͟ ͔͍͙͒ͪ͗͊ ͭ͊ 
͍ͫΈ͎ͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Τ 

¶ ͔ͣ͗ͤ͊ͪͦ͒ͤ͜ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭͦ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ό˿ͭ͊ͭͯͭ 
͎ͪͦͣ͊͒ͫΈͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ 2016). 
˭͍͙͊ͯ͊͗ͣͦΣ ΅ͦ ͊ͤ͊͘͘;͔ͤ͜ ͍͙΅͔ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͣ͊ΌͭΈ ͙͚ͪͤ͘͜ ͍͙͍ͨ͡ ͤ͊ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͦͭ͜͟͡ ͤ͊΄ͦ͝ ͔͍͙͒ͪ͗͊Φ ˽͍ͦͪͤ͜ΌΌ;͙ ͔ͣͭͯ ͚ 
͍͊͒͊ͤͤ͘Ύ ζˢͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙̂ͪ͊ͤ͟͝η ͭ͊ ζ˿͙ͨ͜͟͡ ͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝ηΣ ͎͙ͤ͊ͦͦͫͣͦ͡Σ ΅ͦ ͔ͫ͊ͣ ͒͜Ύ͡Έͤͫͭ͜Έ ˿͙ͨ͜͟͡ Ί 
͋͜͡Έ΄ ͎͔ͯͦ͒͗ͤͦ͘Ό ͘ ͼ͜͡Έ͍͙͙ͦͣ ͙͔͙ͨͪͦͪͭͭ͊ͣ͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͍ͦͫͭͤ͜͜ͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͜Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ͙ͭ͊͟ͻ 
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͙ͨͦ͘ͼ͜ΎͻΣ Ύ͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͍͙ͪͦͭͦ͘͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ 
͍͊ͭͦͤͦͣ͜͝Σ ͍͙ͪͦͭͦ͘͟ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͭ͊ ͍ͤͤͦ͊͜ͼ͚͜Φ  

́͊ͦ͗͟ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͫͨ͜͡Έ͙ͤͣ ͔͔ͫͪ͒ ͍͊͒͊ͤ͘Έ Ύ͟ ͔͔͙ͦͪͫͤ͟͡ͻ ͍͙΅͔ 
͍ͭ͜;͙ͤ͘Ύ͙ͤͻΣ ͭ͊͟ ͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ Ί ͍͙ͪͦͭͦ͘͟ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ 
͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟Φ ˹͔ͦ͋ͻ͒ͤͫͭ͜͜Έ ͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ 
͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͔͍͊͒͊ͪͦ͊ͤ͊͘͟͡ ͍ ˭͊ͦͤ͟͜ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍͙΅ͯ ͍ͦͫͭͯ͜ηΣ 
ͦͫ ͍͙͙ͤͦͤͣ ͤ͊ͨͪΎ͙ͣ͊ͣ Ύ͎ͦͦ͟Σ ͎͒ͤͦ͘͜ ͘ ͙͒͊ͤͣ ͙͍͙ͤͦͪͣ͊ͭͤͣ ͊ͭͦͣ͟Σ Ί: 
мύ ͯ;͊ͫͭΈ ͯ ͎ͨͪͦͪ͊ͣ͊ͻ ͍͒ͦͫͭͦͪͦͤͤΈ͎ͦͦ ͭ͊ ͎͋͊͊ͭͦͫͭͦͪͦͤͤΈ͎ͦͦ 
͔͍͎ͣ͗͒ͪ͗͊ͤͦͦ͜ ͜ ͍͔͙͔ͣ͗ͯͤͪͫͭͭͫ͜͜Έ͎ͦͦ͟ ͦ͋ͣͤͯ͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΣ 
͙͊ͫͨͪ͊ͤͭ͊ͣ͜Σ ͙͒ͦͭͦͪ͊ͤͭ͊ͣ͟Σ ͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣΣ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ ͭ͊ 
͍͙͙ͤ͊ͯͦͣ͟ ͨͪ͊ͼ͍͙͙ͤ͊ͣ͜͟Τ 

нύ ͍͔͔ͨͪͦ͒ͤͤΎ ͫͨ͜͡Έ͙ͤͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΤ 
оύ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͦͤ͟ͺ͔͔ͪͤͼ͚͜Σ ͙͍ͫͣͨͦͯͣ͘͜͜Σ ͎͔͍ͦͤͪͫ͟͜ ͭ͊ 
ͤ͜΄͙ͻ ͊͘ͻ͍ͦ͒͜Τ 

пύ ͯ;͊ͫͭΈ ͯ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍ͦͫͭͤ͜͜ͻ ͭ͊ ͍͙ͤ͊ͯͦ͟ͻ ͎ͨͪͦͪ͊ͣ͊ͻΤ 
рύ ͫͨ͜͡Έͤ͊ ͍͙͍͙͒͊ͤ;͊ ͒͜Ύ͡Έͤͫͭ͜ΈΤ 
сύ ͤ͊͒͊ͤͤΎ ͎ͨͦͫͯ͡Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͒ͦ͋ͯͭͭ͘Ύͣ ͍͙΅ͦ͝ ͭ͊ ͨͫ͜͡Ύ͙͒ͨͦͣͤͦ͡͝ 
͍͙ͦͫͭ͜Σ ͔͙ͤͦͣͤͣ͘͜ ͎ͪͦͣ͊͒Ύͤ͊ͣ ͍ ̂ͪ͊ͤ͟͜͝Τ 

тύ ͍͔ͫͭͦͪͤͤΎ ͫͨ͜͡Έ͙ͤͻ ͍ͦͫͭͤ͜͜ͻ ͜ ͍͙ͤ͊ͯͦ͟ͻ ͎ͨͪͦͪ͊ͣ ͘ ͔͙͙ͤͦͣͤͣ͘͜ ͍͙΅͙͙ͣ 
͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͊͊͒͊ͣ͘͟͡Σ ͍͙͙ͤ͊ͯͦͣ͟ ͍͙ͯͫͭ͊ͤͦ͊ͣΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣΤ 

уύ ͍͒ͪ͜Ύ͔͒͗ͤͤΎ ͊͘ ͦͪ͒ͦͤ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻΣ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ  ͍͙ͤ͊ͯͦ͜͟ͻ 
ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͒͡Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͭ͊ ͍ͤ͊ͯͦͦ͟͝ ͙ͪͦ͋ͦͭ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͎͍͍͒ͦͦͦͪ͜ ͙̂ͪ͊ͤ͟͝Σ ͊ ͭ͊ͦ͗͟ ͎͍͍͒ͦͦͦͪ͜ ͣ͗͜ 
͙͙ͭ͊ͣ͟ ͍͙΅͙͙ͣ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͊͊͒͊ͣ͘͟͡  ͚͜ ͔͙͙ͤͦͣͤͣ͘ ͔͙ͨ͊ͪͭͤͪ͊ͣΤ 

фύ ͊ͯ͘͡;͔ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻΣ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ  ͍͙ͤ͊ͯͦ͜͟ͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 
͔͙ͤͦͣͤ͘͜ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͒͡Ύ ͯ;͊ͫͭ͜ ͍ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜Σ ͍ͤ͊ͯͦͦ͟-
͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͭ͊ ͍͚ͤ͊ͯͦ͟͜ ͪͦ͋ͦͭ͜ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͙̂ͪ͊ͤ͟͝Τ 

млύ ͍͔ͤ͊ͨͪ͊ͤͤ͡Ύ ͦͫ͋͜Σ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͯ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ 
͙̂ͪ͊ͤ͟͝Σ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͯ ͙͊ͦͪ͒ͦͤͤ͘͟ͻ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΤ 

ммύ ͙ͫͨͪΎͤͤΎ ͔͊͊͒ͣ͟͜;͚ͤ͜ ͣͦ͋͜͡Έͤͦͫͭ͜ ͍͙ͤ͊ͯͦ͟ͻΣ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͭ͊ ͦͫ͋͜Σ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎΤ 

мнύ ͤ͜΄͜ ͤ͊ͨͪΎ͙ͣ ͜ ͺ͙ͦͪͣΣ ͔ͤ ͔͊͋ͦͪͦͤͤ͘͜ ͊ͦͤͦͣ͘͟ (˭͊ͦͤ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ 
͍͙΅ͯ ͍ͦͫͭͯ͜Σ 2014). 
˥ͦ ͍ͦͪΎ;͙ ͨͪͦ ͣ͗ͤ͊ͪͦ͒ͤͯ͜ ͍ͫͨͨͪ͊͜ͼΌ ͔͔͙ͦͪͫͤ͟͡ͻ ͍͙΅͔ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ 

͊ͫͦͼ͊͜ͼ͚͜Σ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ ͙͒͊ͤͻ ΅ͦ͒ͦ ͭ͊ͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ˢͫͦͼ͊͜ͼ͜͝ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙̂ͪ͊ͤ͟͝ ͯ ͍͙͒ͪͭͦͣͯ͜͟ ͒ͦͫͭͯͨ͜ ͔ͤͣ͊ΊΣ ͭ͊͟ ͫ͊ͣͦΣ Ύ͟ ͜ ͚ͫ͊ͭͯ 
͎ͦͪ͊ͤ͊͘͜ͼ͜͝Φ ˹͊ͭͦͣͫͭ͜Έ ˿ͨͦ͜͟͡Ό ͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝ 
͔ͯ͊͒ͤͦ͟͡ ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͎͙ͯͦ͒ ͨͪͦ ͍ͫͨͨͪ͊͜ͼΌ ͘ ͙ͤͦ͘͟Ό Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͍ͦͫͭͤ͜͜ͻ 
͎ͦͪ͊ͤ͊͘͜ͼ͚͜Υ ˴ͦͤͺ͔͔ͪͤͼ͜ΊΌ ˾͔͍ͭͦͪ͟͜ ͔͊͊͒ͣ͟͜;͙ͤͻ ΄͟͜͡ ˽ͦ͡Έ΅͜ όKRASP), 
̅ͯͤ͒͊ͼ͜ΊΌ ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͪͭͦͪ͟͜ όFRPύΣ ͔̉ͫΈͦ͟Ό ͦͤ͟ͺ͔͔ͪͤͼ͜ΊΌ ͔͍ͪͭͦͪ͟͜Σ 
˴ͦͤͺ͔͔ͪͤͼ͜ΊΌ ͔͙͔͍ͨͪ͒ͤͭ͘͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ό̅ͪ͊ͤͼ͜ΎύΣ ˴ͦͤͺ͔͔ͪͤͼ͜ΊΌ 
͙͔͍͒ͪͭͦͪ͟͜ ͺͪ͊ͤͼͯ͘Έ͙͟ͻ ͔͔͙ͤ͗ͤͪͤ͜ͻ ΄͟͜͡Σ ˴ͦͤͺ͔͔ͪͤͼ͜ΊΌ ͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ 
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͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ˹͔ͣ͜;;͙͙ͤΣ ˴͊ͤ͊͒ͫΈ͙ͣ͟ ͋Όͪͦ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͍͙ͦͫͭ͜ 
ό˥ͪͦͣ͊͒ͫΈ͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΎύΦ  

˿͍ͨͨͪ͊͜ͼΎ ͘ ͔͔͙͙ͦͪͫͤͣ͟͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͊͘ ͙͙ͭ͊ͣ͟ 
ͤ͊ͨͪΎ͙ͣ͊ͣΥ 

¶ ͣͦ͋͜͡Έͤͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜Τ 

¶ ͦ͋ͣͤ͜ ͍͙͊͒͊͟͡ͼΈ͙ͣ͟ ͫ͊͒ͦͣ͟͡Τ 

¶ ͫͨ͜͡Έͤ͊ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤ͊͜͡ ͒͜Ύ͡Έͤͫͭ͜ΈΤ 

¶ ͯ;͊ͫͭΈ ͯ ͍͙ͤ͊ͯͦ͟ͻ ͦͤ͟ͺ͔͔ͪͤͼ͜ΎͻΤ 

¶ ͦ͋ͣͤ͜ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͔͙ͣ͊ͭͪ͊͊ͣ͜͡ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΤ 

¶ ͔ͫͨͼ͊͜͡Έͤ͜ ͍ͦͪͦͭͦͫͭͪͦͦ͟͟͟͜ ͔͊͊͒ͣ͟͜;ͤ͜Σ ͍ͤ͊;͊͡Έͤ͜ ͭ͊ ͯ͟͡Έͭͯͪͤ͜ 
͎͙ͨͪͦͪ͊ͣΤ 

¶ ͨͪͦͺ͔͚͙͚ͫͤ͜ ͍͙ͪͦͭͦ͘͟ ό˥ͪͦͣ͊͒ͫΈ͟ ͊ͦ ͎ͪ͊ͤ͊͘͜ͼ͜ΎύΦ 
̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ ͍͙͙ͦͫͤͦͤͣ ͤ͊ͨͪΎ͙ͣ͊ͣ ͍ͫͨͨͪ͊͜ͼ͜ 

͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͘͜ Ί͍͔͚ͪͦͨͫΈ͙͙ͣ͟ ͭ͊ ͙͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ 
͍͙ͦͫͭͤͣ͜͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣΣ ͍͙͍͔͙ͫͭͤ͜͡ͻ ͙ͤ͊ͣ ͍ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͨͯ͋͊͜͟͡ͼ͜Ύͻ 
(Datsko, 2лмуύΣ ΊΥ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͔ͫͭͦͪͤͤΎ ͎ͤͯ;͙͟ͻ ͜ 
͙ͨͪͦͦͪ͘ͻ ͨͪͦͼ͔͒ͯͪ ͝͝ ͦͼ͙ͤ͜͟Τ ͍͙ͪͦͭͦ͘͟ ͒ͦͭͦͪͫ͟Έͦ͟͝ ͍͙ͦͫͭ͜Σ ͍͙ͤ͊ͯͦ͟ͻ 
͔͒ͦͫ͒͗ͤ͜͡Έ ͭ͊ ͍ͤͤͦ͊͜ͼ͚͜Τ ͍͙ͪͦͭͦ͘͟ ͣͦ͋͜͡Έͤͦͫͭ͜ ͭ͊ ͔ͤͭͪͤ͊͜ͼͦͤ͊͊͘͜͜͡ͼ͜Ύ 
͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭͦ΅ͦΦ 

˻͔ͭ͗Σ ͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͤ͊ͨͪΎ͍ͣ͜ ͍ͫͨͨͪ͊͜ͼ͜ ˿͙ͨ͜͟͡ ͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝ ͭ͊ ͤ͊ͨͪΎ͍ͣ͜ ͍ͫͨͨͪ͊͜ͼ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͘ ͙͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ ͔͙ͨ͊ͪͭͤͪ͊ͣ ͍͊ͫ͒͘͜;͙͍ ͍͒ͫͯͭͤͫͭ͜͜Έ ͍ ̂ͪ͊ͤ͟͜͝ 
͎ͭ͊ͦͦ͟ ͍͙͍͎͊͗ͦͦ͡ ͤ͊ͨͪΎͣͯΣ Ύ͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜Φ ˱ ͼ͔ ͔ͤ Ί ͍͙͍ͨ͊͒ͦͫͭ͟͜ΌΣ 
ͦͫ͟͜͡Έ͙͟ ˭͊ͦͤͦͣ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍͙΅ͯ ͍ͦͫͭͯ͜η ό˭͊ͦͤ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍͙΅ͯ 
͍ͦͫͭͯ͜Σ нлмпύ ͼ͔͚ ͤ͊ͨͪΎͣ ͭ͊ͦ͗͟ ͔ͤ ͔͔ͨͪ͒͋͊;͔ͤͦΦ  

˻͙͒ͤͣ ͘͜ ΄͡Ύͻ͍͜ ͒ͦͯ͡;͔ͤͤΎ ͒ͦ ͨͪͦͼ͔͒ͯͪ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ 
Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͪͤ͜Ύ Ί ;͔͍ͤͫͭͦ͡ ͍ ͍͔͚̐ͪͦͨͫΈ͚͟͜ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ ̐ˢ̂ 
ͨͪͦͨͦͤͯΊ ͭ͊͟͜ ͟ ͔͎͊ͭͦͪ͜͝ ;͔͍ͤͫͭ͊͡Υ 

¶ ͍͔ͨͦͤ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͔ͤ ;͔͍ͤͫͭͦ͡ όindividual full members); 

¶ ͊ͫͦͼ͚͍͔ͦ͊ͤ͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͔ͤ ;͔͍ͤͫͭͦ͡ όindividual associate members); 

¶ ͍͔ͨͦͤ ͔͙͍͔ͦͭͤ͟͟͡ ;͔͍ͤͫͭͦ͡ όindividual full members); 

¶ ͊ͫͦͼ͚͍ͦ͊ͤͦ͜ ͔͙͍͔ͦͭͤ͟͟͡ ;͔͍ͤͫͭͦ͡ όindividual full members) (EUA. 
Types of membership). 
˽͍͙ͦͤͣ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͣ ;͔ͤͦͣ͡ ͔ͣͦ͗ ͙͋ͯͭ ˭ˤ˻Σ Ύ͙͚͟ ͚͒ͫͤ͘͜ΌΊ 

͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͯ͜͡ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͨͪͦͨͦͤͯΊ ͎͙ͨͪͦͪ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͍͒ͦͻ 
͊͋ͦ ͭͪΈͦͻ ͍͍ͪͤ͜͜ ό͍͋͊͊͊ͪͫ͟͡Έ͟͜Σ ͎͔ͣ͊ͫͭͪͫ͜Έ͟͜Σ ͒ͦͭͦͪͫ͟Έ͟͜ύ ͚ ͙ͦͭͪͣͯΊ ͨͪΎ͔ͣ 
͔͍͔͒ͪ͗͊ͤ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͭ͊ ͔͔͔͍͋ͨͪͪͤͦ͘ ͺͯͤ͟ͼͦͤͯ͜Ί ͨͪͦͭΎ͎ͦͣ ͨΩΎ͙ͭ ͍ͪͦ͟͜Φ 
˽͍ͦͤ͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ;͔͙ͤ͡ ͣ͊ΌͭΈ ͒ͦͫͭͯͨ ͒ͦ ͍ͫ͜ͻ ͎ͨͦͫͯ͡ ͭ͊ ͦͤ͟ͺ͔͔ͪͤͼ͚͜ ̐ˢ̂Σ 
͍ͨͪ͊ͦ ͎ͦͦͫͯ͡ ͍ ˥͔͔ͤͪ͊͡Έ͚ͤ͜ ˢ͔ͫ͊ͣ͋͡͝ ̐ˢ̂ ͭ͊ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͙ͨͪͦͦ͒ͭ ͍͙͙͋ͦͪΦ  

ˢͫͦͼ͚͍͙ͦ͊ͤͣ͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͣ ;͔ͤͦͣ͡ ͔ͣͦ͗ ͙͋ͯͭ ˭ˤ˻Σ Ύ͙͚͟ ͚͒ͫͤ͘͜ΌΊ 
ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͤ͊ ͔ͨͪ΄ͦͣͯ ͭ͊ ͎͒ͪͯͦͣͯ ͍ͪͤ͜Ύͻ ό͍͋͊͊͊ͪ͊ͭ͟͡Σ 
͎ͣ͊ͫͭͪ͊ͭͯͪ͊͜ύΣ ͔͊͡ ͔ͤ ͍͍͒ͨͦ͒͊͜͜Ί ͙͔ͪͭͪ͟͜Ό ͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ 
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͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͔ͯͫͭ͊ͤͦͤͦͣͯ͡ ͒͡Ύ ͍͙ͨͦͤͻ ;͔͍ͤ͜͡Φ ˢͫͦͼ͚͍ͦ͊ͤ͜͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ 
;͔͙ͤ͡ ͣ͊ΌͭΈ ͒ͦͫͭͯͨ ͒ͦ ͍ͫ͜ͻ ͎ͨͦͫͯ͡ ͭ͊ ͦͤ͟ͺ͔͔ͪͤͼ͚͜ ̐ˢ̂Σ ͔͊͡ ͔ͤ ͣ͊ΌͭΈ ͍ͨͪ͊͊ 
͎ͦͦͫͯ͡ ͍ ˥͔͔ͤͪ͊͡Έ͚ͤ͜ ˢ͔ͫ͊ͣ͋͡͝ ̐ˢ̂ ͭ͊ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͙ͨͪͦͦ͒ͭ ͍͙͙͋ͦͪΦ 

˽͍͙͙ͦͤͣ ͔͙͍͙͙ͦͭͤͣ͟͟͡ ;͔͙ͤ͊ͣ͡ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͤ͊ͼͦͤ͊͜͡Έͤ͜ 
ͦͤ͟ͺ͔͔ͪͤͼ͜͝ ͔͍ͪͭͦͪ͟͜Σ ΅ͦ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭΈ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͙ͪ͊ͤ͟͝ ͜ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ 
͍͙ͨͦ͒͊͊ͭ ͊͘Ύ͍ͯ͟ ͤ͊ ͍͔ͨͦͤ ͔͙͍͔ͦͭͤ͟͟͡ ;͔͍ͤͫͭͦ͡Φ  

ˢͫͦͼ͚͍͙͙ͦ͊ͤͣ͜ ͔͙͍͙͙ͦͭͤͣ͟͟͡ ;͔͙ͤ͊ͣ͡ ͣͦ͗ͯͭΈ ͙͋ͯͭ Ί͍͔͚ͪͦͨͫΈ͟͜ 
͔͔ͣͪ͗͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͊͋ͦ ͤ͜΄͙ͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͙͒ͦͫͭΈ 
΄͙͔ͪͦ͟ Ί͍͔͚ͪͦͨͫΈ͔͟ ͔͍͙ͨͪ͒ͫͭ͊ͤͼ͍ͭͦΦ ́͊ͦ͗͟ ͍ͨͪ͊ͦ ͤ͊ ͊ͫͦͼ͚͍͔ͦ͊ͤ͜ 
;͔͍ͤͫͭͦ͡ ͣ͊ΌͭΈ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͊ͫͦͼ͊͜ͼ͜͝ ͤ͜΄͙ͻ ˭ˤ˻Σ ͔͔͍ͪͦͣͤ͒ͦ͊ͤ͟͜ ͍͙ͨͦͤͣ 
͔͙͍͙ͦͭͤͣ͟͟͡ ;͔ͤͦͣ͡ ͼ͜Ί͝ ͙ͪ͊ͤ͟͝ (EUA. Types of membership). 

͍͔͚̐ͪͦͨͫΈ͟͜ ͭ͊ ͤ͜΄͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ Ύ͟͜ ͊͘ͼ͍͔͊ͤ͜͟͜͡ ͍ Ί͍͔͚ͪͦͨͫΈͦͣͯ͟ 
͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͜ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͣͦ͗ͯͭΈ ͙ͨͦ͒͊ͭ ͊͘Ύ͍ͯ͟ ͤ͊ 
ζ͊ͺ͚͍͙͚ͦ͊ͤ͜͜͡η ͫͭ͊ͭͯͫΦ ͔̇ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΎͣΣ Ύ͟͜ ͣ͊ΌͭΈ ͫͨ͜͡Έͤ͜ ͘ 
̐ˢ̂ ͼ͜͜͡Σ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ ͪͦ͋ͦͭ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͭ͊ 
͙͍͙ͦͭͪͣͯ͊ͭ ͙ͦͪͫͭ͟Έ ͍͒͜ ͎ͨͦͫͯ͡Σ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͦͤ͟ͺ͔͔ͪͤͼ͚͜ ͭ͊ ͔͍ͨͪͦͭ͟͜ ̐ˢ̂Φ 

̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ ͍͒ͦͫ͒͗ͯ͊ͤ͜͜͡ ͙ͤ͊ͣ ͍ͭ͜;͙ͤ͘Ύͤ͜ 
͊ͫͦͼ͊͜ͼ͜͝ ͔ͤ ͍ͻͦ͒ΎͭΈ ͒ͦ ͫ͊͒ͯ͟͡ ̐ˢ̂ Ύ͟ ͔͙͍ͦͭͤ͟͟͜͡ ;͔͙ͤ͡Σ ͦ͒ͤ͊͟ ͔ͦͪͣ͟͜ ˭ˤ˻ Ί 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͙ͤͣ ͍͙͙ͨͦͤͣ ;͙ ͊ͫͦͼ͚͍͙͙ͦ͊ͤͣ͜ ;͔͙ͤ͊ͣ͡ ̐ˢ̂Φ 

͙́͊͋͡ͼΎ м 
̂ͪ͊ͤͫ͟͝Έ͟͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜-;͔͙ͤ͡ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 

(EUA. Member directory) 
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Ѕ ˹͍͊͊͘ ˸ͫ͜ͼ͔ 
ͤ͊͘ͻ͔ͦ͒͗ͤͤΎ 

1. ˣ͍͙ͯͦͤͫ͟Έ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͙ͣ͒;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔͍̉ͪͤ͜ͼ͜ 

2. ˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ˨͔ͦͤͼΈ͟ 

3. ˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔͙ͦͤͦͣ͟͜͟ ͜ 
͎͍ͭͦͪ͜͜͡ ͔ͣͤ͜͜ ˸͙ͻ͚͊͊͡ ͎́ͯ͊ͤ-ˣ͊ͪ͊ 

˴͙͍͙͚ͪ ˾͎͜ 

4. ˿ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ 
˶͔ͫ͜ ͙̂ͪ͊ͤ͟͟͝ 

˶ͯͼΈ͟ 

5. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ζ˶Έ͍͍ͫ͜Έ͊͟ ͔ͨͦͭ͜͡ͻͤ͊͜͟η ˶Έ͍͍͜ 

6. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ 
˸Φ ˽ Φ ˨ ͎͍ͪ͊ͦͣ͊ͤͦ͊ 

˴͙͍͝ 

7. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ζ̆ ͍͊ͪͫ͟͜Έ͙͚͟ 
͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜η 

͍̆͊ͪ͟͜ 

8. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ζ˻͔͒ͫΈ͊͟ Ό͙͙ͪ͒;ͤ͊ 
͔͊͊͒ͣ͟͜Ύη 

˻͔͒ͫ͊ 

9. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ζ˴͙Ί͍ͦ-˸͎͙ͦ͡ΎͤͫΈ͊͟ 
͔͊͊͒ͣ͟͜Ύη ό˹͊̂˴˸ˢύ 

˴͙͍͝ 

10. ˻͔͒ͫΈ͟ ͊ ͊ͤͼͦ͜ ͤ͊͡Έͤ͊ ͊͟ ͔͊͒ͣΎ͜ ͻ͊ͪ;͍͙ͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ˻͔͒ͫ͊ 

11. ˻͔͒ͫΈ͟ ͙͚ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ 
.˱ ˱ . ˸ ͔;͙͍ͤͦ͊͟ 

˻͔͒ͫ͊ 

12. ˻͔͒ͫΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͣͦͪͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ˻͔͒ͫ͊ 

13. ˻͔͒ͫΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ˻͔͒ͫ͊ 

14. ˨ˤ˹˭ ζ͎̂͗ͦͪͦ͒ͫΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͫͭͭ͜η ͎̂͗ͦͪͦ͒ 
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15. ˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ˿͙ͯͣ 

16. ˴͙͍ͫ͝Έ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ́͊ͪ͊ͫ͊ 
͔͍̊;͔ͤ͊͟ 

˴͙͍͝ 

17. ͔́ͪͤͦͨ͜͡ΈͫΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ 
͔ͣͤ͜͜ ˱͍͊ͤ͊ ˽ͯ͡ΌΎ 

͔́ͪͤͦͨ͜͡Έ 

18. ͔́ͪͤͦͨ͜͡ΈͫΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͦͤͦͣ͟͜;͙͚ͤ 
͍͔͙͔ͯͤͪͫͭͭ͜ 

͔́ͪͤͦͨ͜͡Έ 

19. ͍͔͙͔̂ͤͪͫͭͭ͜ ͍͋͊ͤͫ͟͜Έͦ͟͝ ͍͙ͫͨͪ͊ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͋͊ͤͯ͟ 
͙̂ͪ͊ͤ͟͝ 

˴͙͍͝ 

20. ͍̆͊ͪͫ͟͜Έ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ 
ˤΦ ˹ Φ ˴ ͊ͪ͊ͤ͊͘͜ 

͍̆͊ͪ͟͜ 

21. ˽͙ͪ͊ͪͨ͊ͭͫ͟Έ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ 
ˤ͙͊ͫ͡Ύ ˿͔ͭͺ͙͊ͤ͊͟ 

˱͍͊ͤͦ-͍̅ͪ͊ͤͫ͟͜Έ͟ 

22. ˤ͙ͤͤ͜ͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ˤ͙ͤͤ͜ͼΎ 

23. ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ Ό͙͙ͪ͒;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ͍̒ͪͦͫ͊͊͡ 
˸͎ͯ͒ͪͦͦ 

͍̆͊ͪ͟͜ 

ˢ
ͫ
ͦ
ͼ
͜
͚
ͦ
͍
͊
ͤ
͜
 

;
͡
͔
ͤ
͙

 

24. ͍͔͙͔̂ͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢ͡Έͺ͔ͪ͒͊ ˹͔ͦ͋͡Ύ ˨ͤͨͪͦ͜ 

25. ˴͙͍ͫ͝Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˣ͙ͦͪͫ͊ ˥ͪͤ͜;͔ͤ͊͟ ˴͙͍͝ 

26. ͔́ͪͤͦͨ͜͡ΈͫΈ͙͚͟ ͔͙͚͒ͪ͗͊ͤ ͔͙ͣ͒;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ 
͔ͣͤ͜͜ ˱Φ ̒ Φ ˥ ͦͪ͋͊;͔͍ͫΈ͎ͦͦ͟ 

͔́ͪͤͦͨ͜͡Έ 

 
˻͔ͭ͗Σ ͊͘ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΣ ͨͦ͒͊ͤͦͣͯ ͤ͊ ͚ͫ͊ͭ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ 

͍͔͙͔͍ͯͤͪͫͭͭ͜͜ όEUA. Member directoryύΣ ͫͭ͊ͤͦͣ ͤ͊ нлму ͪ͜͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͙ͤͣ 
;͔͙ͤ͊ͣ͡ ˢͫͦͼ͊͜ͼ͜͝ Ί нс ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ˭ˤ˻Φ 

˽͔͔͍͎͙ͪ͊ ;͔͍ͤͫͭ͊͡ ͍ ̐ˢ̂ ͨͦ͡Ύ͎͊ΌͭΈ ͯ: 
¶ ͙ͦͭͪͣ͊ͤͤ͜ ͔͎ͪͯ͡Ύͪͤͦ ͍ͦͤͦ͡Ό͍͊ͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜ ͝ ͨͪͦ ͍͔͚̐ͪͦͨͫΈ͙͚͟ 
ͨͪͦͫͭͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͙ͪͦͭͦ͘͟  ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;ͤͦ͝ ͙͙ͨͦͭ͜͟͡; 

¶ ͙͍ͣͦ͗ͦͫͭ͜͡ ͯ;͊ͫͭ͜ ͯ ΅ͦ ͪ͜;͙ͤͻ ͦͤ͟ͺ͔͔ͪͤͼ͜Ύͻ ͭ͊ ΄͙ͪͦͦͣͯ͟ ͔ͫͨͭͪ͟ ͜
͔͙ͭͣ͊ͭ;͙ͤͻ ͊͘ͻ͍ͦ͒͜ ͘͜ ͍͙͙͒ͦͣͣ͜ Ί͍͔͚ͪͦͨͫΈ͙͙ͣ͟  ͚͙͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ 
͍ͤ͊ͯͦ͟ͼΎ͙ͣ; 

¶ ͙͍ͣͦ͗ͦͫͭ͜͡ ͯ ;͊ͫͭ͜ ͯ ͨ ͔ͪͦͭ͊͟ͻ ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ; 
¶ ͙͍ͣͦ͗ͦͫͭ͜͡ ͯ;͊ͫͭ͜ ͍ ͔ͫͣͤ͊ͪ͊͜ͻ ͭ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ ͊ͤ͘ΎͭͭΎͻΣ ͊ ͭ͊ͦ͗͟ ͯ ͍ͫ͜ͻ 
͍͙͒͊ͻ ͙͍͙ͦͪͨͦͪ͊ͭͤ͟ͻ ͊͘ͻ͍ͦ͒͜; 

¶ ͙͍ͣͦ͗ͦͫͭ͜͡ ͯ;͊ͫͭ͜ ͍ ͦ͋ͣͤ͜͜ ͙͒ͯͣ͊ͣ͟ ͘ ͔͎͙ͦ͊ͣ͟͡ ͭ͊ ͍͙͙ͨͪͦ͒ͤͣ͜ ͔͔ͫͨͪ͟-
͙ͭ͊ͣ ͨͪͦ ͦͫͭ͊ͤͤ͜ ͔͔ͭͤ͒ͤͼ͜͝  ͚ͨ ͔͔͍ͪ͒ͦ͜ ͙͙ͨͪ͊ͭ͟͟ ͘ ͙ͪͤ͘͜ͻ ͔͚ͦ͋͊ͫͭ͡; 

¶ ͙͍ͣͦ͗ͦͫͭ͜͡ ͙͙ͨ͒ͨͫ͊ͭͫ͜Ύ ͤ͊ ͔͎ͪͯ͡Ύͪͤ͜ ͨͯ͋͊͜͟͡ͼ͜͝Σ ͍͙ͭ͘͜ ͭ͊ ͙͊ͤ͊͘͜͡ 
͟͡Ό;͍͙ͦͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͫͺ͔ͪ͜ ͍ ͙΅ͦ͝ ͍͙ͦͫͭ͜; 

¶ ͍ͨͪ͊ ͜ ͤ͊ ;͔͍ͤͫͭͦ͡  ͍ ˾͊͒͜ ͘͜ ͊͘ͻ͙ͫͭͯ ͒ͦͭͦͪͫ͟Έ͙͟ͻ ͙͔͒ͫͪͭ͊ͼ͚͜ 
͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ όEUA Council for Doctoral Education); 

¶ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔͊ͪ͘Ί͍͙ͫͭͪͯ͊ͭͫΎ ς ͊͘ ͨ͜͡Έ͎͍ͦͦΌ ͼͤͦ͜Ό ς  ͍˱͙ͤͫͭͭͯͼ͚ͤ͜͜ ͚
͎ͨͪͦͪ͊ͣ͜ ͦͼͤ͜Ό͍͊ͤͤΎ Ύͦͫͭ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ (Institutional Evaluation Programme) 
(ˤ͒͒͜͜͡ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍͘ΩΎ͍͘͟͜). 
˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͙ͤ͊͘͟ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ Ί 

͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͙ͤͣ ;͔͙ͤ͊ͣ͡ ̐ˢ̂Σ ͔͔͔ͭͪͦͤͤ͟͡ ͙͍ͫͭͯ͊ͤͤ͡Ύ ͭ͊ ͦͤ-͚͊ͤ͡ ͔͍ͤͭͪ͜ΩΌ 

http://www.eua.be/cde/Home.aspx
http://www.eua.be/iep/Home.aspx


˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ8ȟ Ο 6 (80) 

10 

͘͜ ͍͙͙ͫͨͪͦ͋ͭͤ͊ͣ͜͜͟ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ ͍͍͒͒͜͜͜͡ ͊ͤ͊͘͘;͔͙ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 
͍͊ͫ͒͘͜;͙͙͡Σ ΅ͦ ͯͪ͊ͤͫ͟͝Έ͟͜ ˭ˤ˻ ͔ͤ ͔͋ͪͯͭΈ ͙͍͊ͭͤͦ͟͝ ͯ;͊ͫͭ͜ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ 
Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͦͭ͜͟͡ ͭ͊ ˱͙ͤͫͭͭͯͼ͚͚ͤ͜͜ ͎ͨͪͦͪ͊ͣ͜ ͦͼͤ͜Ό͍͊ͤͤΎ 
Ύͦͫͭ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

˭͍͊͗͊Ό;͙ ͤ͊ ͍͙͔͊͒ͤ͟͜͡ ͍͙΅͔ ͍ͣͪͯ͊ͤͤ͜͟Ύ ͍͍͊͗͊Ίͣͦ ͊͘ ͒ͦͼ͜͡Έ͔ͤ 
͍͙ͤ͊͘;͙͙ͭ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͒ͦͫ͒ͯ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ͙ͨͪ͊ͭ͟ͼ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͤ͊ 
ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͭ͊ ͙ͤͫͭͭͯ͜ͼ͚ͤͦͣͯ͜ ͍ͪͤ͜ΎͻΦ 

˹͊ ͤ͊ ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜ ͤ ͔ͦ͋ͻ͙͒ͤͣ͜ ΊΥ  

¶ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͔ͦͪͣ͊͘͟ ͍ 
ͤ͊ͨͪΎͣ͜ ͍͍͔͔͒ͤͤΎ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ό͎ͣ͗ͤ͊ͪͦ͒ͤͦͦ͜ύ ͍͙ͣͪͯ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
Ύͦͫͭ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͙͍͙ͯͣͦ͗ͭ͡Έ ͯ;͊ͫͭΈ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ 
˱͙ͤͫͭͭͯͼ͚͚ͤ͜͜ ͎ͨͪͦͪ͊ͣ͜ ͦͼͤ͜Ό͍͊ͤͤΎ Ύͦͫͭ͟͜Τ 

¶ ͋͘͜͡Έ΄͔ͤͤΎ ͦ͋ͫΎ͎͍͜ ͔͍͎͒ͪ͗͊ͤͦͦ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ 
͔ͦͪͣ͊͘͟ ΅ͦ͒ͦ ͙͙ͨ͒ͭͪͣ͜͟ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ˭ˤ˻ ͭ͊ ͍͙ͤ͊ͯͦ͟ͻ 
͔͒ͦͫ͒͗ͤ͜͡ΈΤ 

¶ ͍͙ͨ͒͜΅͔ͤͤΎ ͨͪͦͦͪͦͫͭ͘͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ 
ͦ͋ΩΊ͒ͤ͊ͤΈ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜κͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͊ͫͦͼ͊͜ͼ͚͜ ͍͊͊͒͘͟͜͡ 
͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͔ͦͪͣ͊͘͟ ;͔͔ͪ͘ ͙ͦͨͪ͡Ό͔͒ͤͤͤΎ ͤ͊ ͚ͫ͊ͭ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͊ͭͯ͊͟͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͤ͊ͨͪΎ͙ͣ ͝͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͨͯ͋͊͜͟͡ͼ͜͝ ͍͍ͭ͘͜͜ ͨͪͦ 
͒͜Ύ͡Έͤͫͭ͜Έ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͣ͗ͤ͊ͪͦ͒ͤͯ͜Τ 

¶ ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ύ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͍ͫͨͨͪ͊͜ͼ͜ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͊ͫͦͼ͊͜ͼ͚͜ 
͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͘ ͍͔͚̐ͪͦͨͫΈͦ͟Ό ͊ͫͦͼ͊͜ͼ͜ΊΌ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͭ͊ ͝͝ 
͔͙ͨ͊ͪͭͤͪ͊ͣΦ 
˹͊ ͤ͜ ͙ͫͭͭͯͼ͚ͤͦͣͯ͜ ͍ͪͤ͜͜ ͒ ͦͼ͜͡Έ͙ͤͣ ͋͊;͙ͭΈͫΎΥ 

¶ ͍͙ͪͦͭͦ͘͟ ͙ͤͫͭͭͯ͜ͼ͚ͤͦ͜͝ ͣͦ͋͜͡Έͤͦͫͭ͜Τ 

¶ ͍͙ͪͦͭͦ͘͟ ͣͦ͋͜͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͭ͊ 
͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ 

¶ ͍͙ͪͦͭͦ͘͟ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͭ͊ ͍ͤͤͦ͊͜ͼ͚͜Τ 

¶ ͨͦ΄͙͔ͪͤͤΎ ͙͙͍͎ͨͦͭͤͦͦ͘ ͍͒ͦͫ͒ͯ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
΅ͦ͒ͦ ;͔͍ͤͫͭ͊͡ ͍ ͍͔͚̐ͪͦͨͫΈ͚͟͜ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ;͔͔ͪ͘ ͙ͦͨͪ͡Ό͒-
͔ͤͤͤΎ ͤ͊ ͚ͫ͊ͭ͊ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜-;͔͍ͤ͜͡ ̐ˢ̂ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͣ͗ͤ͊ͪͦ͒ͤͯ͜ 
͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͼΈͦͣͯ ͤ͊ͨͪΎͣ͜ όͯ;͊ͫͭΈ ͯ ͦͤ͟ͺ͔͔ͪͤͼ͜Ύͻ ̐ˢ̂Σ ͙ͤͫͭͭͯ͜ͼ͚͚ͤ͜͜ 
͎ͨͪͦͪ͊ͣ͜ ͦͼͤ͜Ό͍͊ͤͤΎΣ ͫͨ͜͡Έ͙ͤͻ ͔ͨͪͦͭ͊͟ͻ ͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡ΎͻύΤ 

¶ ͍͔ͫͭͦͪͤͤΎ ͯ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ˭ˤ˻ ͍ͯͣͦ ͒͡Ύ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͍ͫͨͨͪ͊͜ͼ͜Σ 
͔ͦͪͣ͊͘͟ ;͔͔ͪ͘ ͨͦͪ͊͟΅͔ͤͤΎ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͦ͝ ͙͋͊͘ ͊͊͒ͯ͘͟͡ ͚ 
͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͍ͦͦ͒ͤͤ͜͡Ύ ͎͚͊ͤͫ͜͡Έͦ͟Ό ͍ͣͦͦΌ ͍ͤ͊ͯͦͦ͟-
͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͫ͊͒ͦͣ͟͡ Ύ͟ ͍ͣͦͦΌ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͭ͊ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ 
ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ  ̂ͪ ͔ͯ͘͡Έͭ͊ͭ͜ 

͍͙͍;͔ͤͤΎ ͫͯ;͎͊ͫͤͦͦ ͫͭ͊ͤͯ ͍͙ͪͦͭͯ͘͟ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͊ͫͦͼ͊͜ͼ͚͜ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜ ς ˢͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͙̂ͪ͊ͤ͟͝ ͭ͊ ˿͙ͨ͜͟͡ ͔͍ͪͭͦͪ͟͜ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
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͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝ ͙ͣ ͚͒͜΄͙͡ ͍͙͍ͫͤͦͯ͟ ͨͪͦ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͝ͻͤΈͦ͝ 
͍ͤͯͭͪ͜΄ͤΈͦ͝ ͚ ͍ͦͤ͘͜΄ͤΈͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ ͍ͦͫͤͦ͜ ͙͙͍͎ͨͦͭͤͦͦ͘ ͎͊ͪͯ͋͗ͤͦͦ͘͜ 
͍͒ͦͫ͒ͯ͜Φ ̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͔͔͙͍͙͙ͨͪͫͨͭͤͣ͟ ͋͊;͊ͭΈͫΎ ͭ͊͟͜ ͤ͊ͨͪΎ͙ͣ 
͔͔ͣͨͣͤͭ͊͜͡ͼ͜͝ ͍͒ͦͫ͒ͯ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ ͊ͫͦͼ͊͜ͼ͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ͙ͨͪ͊ͭ͟ͼ͜ 
͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Υ ͤ͊ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͍ͪͤ͜͜Υ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ 
͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ ͋͘͜͡Έ΄͔ͤͤΎ ͦ͋ͫΎ͎͍͜ ͔͍͎͒ͪ͗͊ͤͦͦ 
ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ ͍͙ͨ͒͜΅͔ͤͤΎ ͨͪͦͦͪͦͫͭ͘͜ ͒͜Ύ͡Έͤͦͫͭ͜ 
ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͊ͫͦͼ͊͜ͼ͚͜ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ύ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ 
͍ͫͨͨͪ͊͜ͼ͜ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͊ͫͦͼ͊͜ͼ͚͜ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͘ ͍͔͚̐ͪͦͨͫΈͦ͟Ό 
͊ͫͦͼ͊͜ͼ͜ΊΌ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͭ͊ ͝͝ ͔͙ͨ͊ͪͭͤͪ͊ͣΤ ͤ͊ ͙ͤͫͭͭͯ͜ͼ͚ͤͦͣͯ͜ ͍ͪͤ͜͜Υ ͍͙ͪͦͭͦ͘͟ 
͙ͤͫͭͭͯ͜ͼ͚ͤͦ͜͝ ͣͦ͋͜͡Έͤͦͫͭ͜Τ ͍͙ͪͦͭͦ͘͟ ͣͦ͋͜͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͍ͤ͊ͯͦͦ͟-
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͭ͊ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ ͍͙ͪͦͭͦ͘͟ ͍͙ͤ͊ͯͦ͟ͻ 
͔͒ͦͫ͒͗ͤ͜͡Έ ͭ͊ ͍ͤͤͦ͊͜ͼ͚͜Τ ͨͦ΄͙͔ͪͤͤΎ ͙͙͍͎ͨͦͭͤͦͦ͘ ͍͒ͦͫ͒ͯ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ 
͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ΅ͦ͒ͦ ;͔͍ͤͫͭ͊͡ ͍ ̐ˢ̂Τ ͍͔ͫͭͦͪͤͤΎ ͯ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ˭ˤ˻ ͍ͯͣͦ 
͒͡Ύ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͍ͫͨͨͪ͊͜ͼ͜ ͭͦ΅ͦΦ 
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˨͊ͼͦ͟ ˻͡Έ͎͊Φ ˤ͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͦͨ·ͭ͊ ˩͍͔͚͚ͪͦͨͫͦ͟ ͊ͫͫͦͼ͙͊ͼ͙͙ 
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SUMMARY 

Datsko Olha. The possibilities of implementation of the European University 
Association experience in the practice of domestic higher education institutions. 

Introduction. Integration of Ukraine into the European and world educational space 
involves active interaction of Ukrainian higher education institutions with European and 
international educational organizations and, first of all, the European University Association 
as a leader in the formation of European educational policy. 

The aim of the article is to highlight the possibilities of implementation of the 
European University Association experience in the practice of domestic higher education 
institutions. 

http://moodle.chdu.edu.ua/mod/resource/view.php?inpopup=true&id=33236
https://eua.eu/about/member-directory.html
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Research methods: general scientific (analysis, synthesis, comparison, generalization, 
systematization) for studying scientific and documentary sources on this subject; concrete 
scientific methods: the method of comparative analysis, which revealed common and 
distinctive features in the activities of European and Ukrainian educational organizations, 
and the method of scientific extrapolation to reveal the possibilities of using the discussed 
experience of European countries in the process of further modernization transformations of 
higher education in Ukraine. 

Conclusions and prospects for further research. As a result of the study of the current 
state of development of the national associations of higher education institutions ς the 
Association of Universities of Ukraine and the Union of Rectors of Higher Educational 
Institutions of Ukraine, we came to the conclusion that it is necessary to improve their 
internal and external activities on the basis of positive foreign experience. In this context, the 
following areas of implementation of the experience of the European University Association 
in the practice of domestic higher education institutions are promising: at the national level: 
improvement of legislation in the field of higher education; increasing the amount of state 
funding of higher education institutions; increasing transparency of the activities of national 
associations of higher education institutions; establishing international cooperation of 
national associations of higher education institutions with the European University 
Association and its partners; at the institutional level: development of institutional mobility; 
development of mobility of students, scientific-pedagogical staff and administration of 
institutions of higher education; development of research and innovations; dissemination of 
positive experience of domestic higher education institutions regarding their membership in 
EUA; creation of conditions for international cooperation in the domestic HEIs, etc. 

Key words: European University Association, All-Ukrainian public organization 
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;͙͙ͤͤͦͣ͟ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͍ͤ͊;͊ͤͤΎΦ ˽͎͍͒ͦͭͦ͊͜͟ ͍;͙͔͍ͭ͜͡Σ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ ͘͜ 
͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣΣ ς ͙͒ͦͫͭΈ ͙͚ͭͪͯ͒ͦͣͫͭ͜͟ ͜ ͍͍͒ͨͦ͒͊͜͜͡Έ͙͚ͤ ͨͪͦͼ͔ͫΦ 
˽͙ͪ͊ͭ͟;ͤͦ ͍ͫ͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ͍͊ͯ͘͟ΌͭΈ ͤ͊ ͔ͭΣ ΅ͦ ͨͪ͊ͼΌ͍͙͊ͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ 
͒ͭ͜Έ͙ͣ ͔ͣͦ͗ ͭ͜͡Έ͙͟ ͔ͫͨͼ͊͜͡Έͤͦ ͎͍͔͙͚ͨ͒ͦͭͦͤ͜͡ ͔͎͎ͨ͒͊ͦΣ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙͚ͤ 
͍͔ͪͤ͜ΈΣ ͙ͨͫͻ͎ͦͦ͜͡;͙͚ͤ ͫ͊͒͟͡ ͜ ͔ͣͦͼ͚ͤ͊͜ ͍͙͒ͪͭͫͭ͜͟͜Έ Ύ͎ͦͦ͟ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ 
͍͙ͨ͒͜΅͔͙ͤͣ ͍͙͎ͣͦ͊ͣ ͎ͭͦͦΣ ͻͭͦ ͍ͤ͊;͊ΊͭΈͫΎΦ ˥͍ͦͭͦͤͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͊ ͒ͦ ͙ͪͦ͋ͦͭ ͘ 
͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͯ;ͤΎ͙ͣ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͍͐ͪͯͤͭͦͤͦΌ ͔͔͙ͭͦͪͭ;ͤͦΌ ͎͍ͨ͒ͦͭͦͦ͜͟Ό 
͚ ͙͒ͦͫͭΈ ͍͎͙͊ͦͣͣ ͙ͨͪ͊ͭ͟;͙ͤͣ ͍͒ͦͫ͒ͦͣ͜ όˣ͔͊͋ͤͦ͟Σ нлмнύΦ 
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˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͨͦ͊͊ͦ͘͟͡Σ ΅ͦ ͔ͨͪͦ͋ͣ͊͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡ΎΣ ͎͒͊ͭͤͦͦ͘ 
ͨͪ͊ͼΌ͍͙͊ͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣΣ ͊ ͙͍ͦͫͦ͋ͦ͡ ͙ͨͭ͊ͤͤΎ ͍͙ͪͦͭͯ͘͟ 
͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͎ͫ͊ͣͦͦ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͍;͙͔ͭ͡Ύ ΅͔ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ ͔͒ͦͫ͒͗ͤ͜͜͡ Ύ͟ ͯ 
͔͔͙ͭͦͪͭ;ͤͦͣͯΣ ͭ͊͟ ͜ ͍ ͔͙ͣͭͦ͒;ͤͦͣͯ ͔͊ͫͨͭ͊͟ͻΣ ΅ͦ ͫͯͭͭΊ͍ͦ ͨͦͤ͊͘;͊ΊͭΈͫΎ ͤ͊ 
͙ͨͪ͊ͭ͟;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͍;͙͔͍ͭ͜͡ ͜ ͍͙͊͒͊͟͡;͍͜ ͯ ͙͔ͫͫͭͣ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ 
 ʕͦ ͍͙ͫͤͦͤͻ ͔͒ͦͯͣͤͭ͊͟ͻ ͨͪͦ ΄ͦͯ͟͡ ͎ͨͪͦͦͦ͡΄ͯΊͭΈͫΎ ͍͒͜ͻ͒͜ ͍͒͜ ͔͔͔ͯͫͪ͒ͤͤͦͫͭ͜Σ 
͔͊͡ ͔ͪ͊͡Έͤͦ ͗ ͯ ͊͊͒͊͘͟͡ͻ ͔͔ͫͪ͒ͤΈͦ͝ ͚ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ͨͪͦ͒ͦ͗ͯΊ ͍͙͒ͦͣͤͯ͊ͭ͜ 
͔͔͔͙͚ͯͫͪ͒ͤͤ ͨ͒͜ͻ͒͜ όͦͪ͜Ίͤͭ͊ͼ͜Ύ ͍;͙͔ͭ͡Ύ ͤ͊ ͭ͊͟ ͍͎͊ͤͦͦ͘ ζ͔͔ͫͪ͒ͤΈ͎ͦͦη ͯ;ͤΎύΣ 
͎͍ͤͦͪͯ͊ͤͤ͜Ύ ͫ͊ͣͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͍͎ͦ͋͒͊ͪͦ͊ͤͦͦ ͯ;ͤΎ ͚ ͍ͤ͊ͭ͜Έ ͍͙͙͚͊ͭͦͪͭ͊ͪͤ ͨ͒͜ͻ͒͜ 
ͯ ͍ͤ͊;͊ͤͤ͜ ͭ͊ ͍͙ͻ͍ͦ͊ͤͤ͜Φ ˴ͪͣ͜ ͎ͭͦͦΣ Ύ͟΅ͦ ͍;͙͔ͭ͜͡ ͜ ͍͙ͤ͊͘ΌͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 
͔ͫͨͼ͊͜͡Έͤͦ ͎͍ͦͪ͊ͤͦ͊ͤͦ͘͜͝ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣΣ ;͊ͫͭ͜΄͔ ͝ͻ ͍͎ͯ͊͊ 
͔͔ͦͫͪ͒͗ͯ͘ΊͭΈͫΎ ͤ͊ ͔͊͊͒ͣ͟͜;͚ͤ͜ ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͯ;͍ͤ͜ ό͔͔ͨͪͣͦ͗ͼ͜ ͔͔͙ͨͪ͒ͣͭͤͻ 
ͦͣͨ͊͒͜͜͡Σ ͯ;͙͙͊ͫͤ͟ ˸ˢ˹ ͭͦ΅ͦύΦ ˾ͦ͋ͦͭ͊ ͗ ͘͜ ͍͙ͪͦͭͯ͘͟ ͤ͜΄͙ͻ ͍͙͍͒͜ 
͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔͙ͨͦ͒͘͜;ͤͦ όˣ͍ͦ͋ͪ͊ͦ͊͟Σ нллпύΦ  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͍͒ͦͫ͒͜ ͙ͪͦ͋ͦͭΣ Ύ͙͚͟ ͍ͫ͊ͫ͟͡Ύ ͯ ͍ͭ͜;͙ͤ͘Ύ͚ͤ͜ ͙ͨͪ͊ͭ͟ͼ͜Σ 
ͯ͊ͯ͘͟Ί ͤ͊ ͍͒ͫͯͭͤͫͭ͜͜Έ ͍ ͍ͯͣͦ͊ͻ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͦͤ͟ͼ͔ͨͼ͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͙ͦͫͦ͋ͫͭͦͫͭΎ͙ͣΦ 
˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͼ͔ ͊ͭͯ͊ͯ͘͟͜͡ΊͭΈͫΎ ͔ͨͪͦ͋ͣ͊͡ ͍͙͍;͔ͤͤΎ ͎͊ͪͯ͋͗ͤͦͦ͘͜ ͍͒ͦͫ͒ͯ͜Σ ΅ͦ 
͔͒ͦͨͦͣͦ͗ ͯͪ͊ͤͫ͟͝Έ͚͟͜ ͙͔ͫͫͭͣ͜ ͍͙ͦͫͭ͜ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͯ;͍ͤ͜ ͯ ͨͦ΄ͯ͊͟ͻ 
͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ ͔͎͚ͫͭͪ͊ͭ͜ ͜ ͍͙ͤͦͻ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎΣ ͊ ͭ͊ͦ͗͟ ͎͙͊ͨͦ͋ͭ͘͜ 
ζ͍͔ͨͦͭͦͪͤͤΌ ͙ͨͦͣͦ͟͡ηΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽ͦͤΎͭͭΎ ζ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜η ͤ͊ͪ͊ͻ͍ͦͯΊ 
͙ͭͫΎ;ͦͭͤ͜͡Ό ͫͭͦͪ͜͜Ό ͍͙͍;͔ͤͤΎΣ ͔ͨͪͦͭ ͚ ͫΈ͎ͦͦ͒ͤ͜ ͍͙͙͊͟͟͡Ί ΄͙ͪͦͯ͟ 
͊͘ͼ͍͔͊ͤͫͭ͜͟͜͡Έ Ύ͟ ͤ͊ ͍ͪͤ͜͜ ͫͦͼ͊͜͡Έͤͦ-͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͙͙ͨͦͭ͜͟͡ ͔͍͙͒ͪ͗͊Σ ͭ͊͟ ͜ 
͍ͤ͊ͯͦ͟ͼ͍͜-͙͍͒ͦͫ͒ͤ͜͟͜͡ ͭ͊ ͔͎͎͍ͨ͒͊ͦ͜-͙͍ͨͪ͊ͭ͟͟͜Φ ˭ΩΎ͍͙ͦͫ͡Ύ ;͙ͣ͊ͦ͡ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ 
΅ͦ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͙ͪͦͯͣͭ͘͘͜ ͫͯͭͤͫͭ͜Έ ͺ͔͔ͤͦͣͤͯ ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜Σ ͍͙ͯͪ͊ͤ͘ΌΌͭΈ 
͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜ ͭ͊ ͍͙ͯͣͦ ͝͝ ͍͙ͪͦͭͯ͘͟Φ ́͊͟Σ ͔ͨͪͦ͋ͣ͊͡ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 
͍͔͚͒ͣͤͤͦͫͭ͜͜ ͫͭ͊͊͡ ͔͔ͨͪ͒ͣͭͦͣ ͎ͪͦ͘͡Ύ͒ͯ ͍ ͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΎͻ ˣΦ s ͤ͊ͤΈΊ͍͊Σ 
˶Φ ʕ ͙͎ͦͭͫΈ͎ͦͦ͟Σ ˿Φ ˾ ͯ͋ͤ͜΄͔͚ͭͤ͊Σ ˣΦ ́ ͔͍ͨͦ͊͡Τ ͙ͨͭ͊ͤͤΎͣ ͍͙͔͒ͤͤ͜͡Ύ ͫͺ͔ͪ ͭ͊ ͍͙͍͒͜ 
͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͙͔ͨͪ͒ͤͦ͜͡ ͍͎ͯ͊ͯ ͯ ͨͪ͊ͼΎͻ ˤΦ ˸ ͦ͡Ύͦ͟Σ ˿Φ ˥ ͦͤ;͔͊ͪͤ͊͟Σ 
˥Φ x ͔ͯͪͣͤͫΈͦ͟͝Σ ̑Φ ˥ ͜͡Έ͋ͯͻ͊Σ ˸Φ ˥ ͤ͊ͭ͊͟Σ ˤΦ ˿ ͯ͡ͼΈ͎ͦͦ͟Τ ͨͪͦͼ͔͙ͫ ͍͙Ύ͍͔ͤͤ͡Ύ ͚ 
͍͙ͪͦͭͯ͘͟ ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͔͚͒ͭ͜ ͍͙͍͔ͫͭͤͦ͜͡ ͯ ͨͪ͊ͼΎͻ ˤΦ ˸ ͦ͡Ύͦ͟Σ ˤΦ ˨ ͍͙͍͊͒ͦ͊Σ 
˨Φ ˩ ͡Έͦͤͤ͊͟͜Σ ˤΦ ˴ ͔ͪͯͭͼΈ͎ͦͦ͟Σ ˻Φ ˴ ͯ͡Έ;͙ͼΈͦ͟͝Σ ˹Φ ˶ ͔͚͔ͭͫ͊Σ ˤΦ ˽ ͊͊ͣ͊ͪ͡;ͯ͊͟Σ 
ˣΦ ́ Ί͍ͨͦ͊͡Τ ͺ͙ͦͪͣ ͜ ͔͙ͣͭͦ͒ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͙ͫͭ͊͡ ͔͔ͨͪ͒ͣͭͦͣ 
͍͎ͤ͊ͯͦͦͦ͟ ͨͦ΄ͯͯ͟ ˤΦ ˴ ͙͙ͪ;ͯ͟Σ ˻Φ ˽ ͪ͊΄ͦ͟Σ ˶Φ ́ ͙ͻ͔ͤͦ͟Σ ˾Φ ˴ ͯ͘Έ͙ͣͤͦ͝Σ 
˹Φ ˽ ͪͦͤͤͦ͜͝Σ ˻Φ ̋ ͔͍͋͊ͤͦͦ͡͝Τ ͙ͦͨͫ ͍͒ͦͫ͒ͯ͜ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ 
ͤ͊͘ͻ͙ͦ͒ͣͦ ͯ ͨͪ͊ͼΎͻ ˱Φ s ͡Ίͫ͟ΊΊͤͦ͟Σ ˾Φ ˥ ͜͡ΈͣΊΊ͍͊Σ ̑Φ ˸ ͙͊ͣ΄͔͍͊Σ 
ˢΦ ̆ ͯͭͦͪͫΈ͎ͦͦ͟Τ ͔͒ͦͫ͒͗ͤͤ͜͡Ό ͔͎ͪͦͤ͊͜͡Έ͙ͤͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙͔ͫͫͭͣ ͍͙ͪͦͭͯ͘͟ 
͍ͦ͋͒͊ͪͦ͊ͤͦ͝ ͙͙͙͒ͭͤ ͙͍ͨͪͫΎ͙͍ͭ ͍ͤ͊ͯͦ͟͜ ͨͪ͊ͼ͜ ˤΦ ́ ͔͔ͫͤͦ͟͡Φ  

˻͙͒ͤͣ ͘͜ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͤ͊ͨͪΎ͍ͣ͜ ͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͔͔ͦͪͫͤͦ͟͡͝ ͔͙ͨͪͦ͋ͣ͡ 
Ί ͎͍ͨ͒ͦͭͦ͊͜͟ ͫͯ;͎͊ͫͤͦͦ ͍;͙͔ͭ͡Ύ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͯ;ͤΎ͙ͣΦ ˽͙ͭ͊ͤͤΎ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͍ͦͭͦͤͦͫͭ͜ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͯ;ͤΎ͙ͣ 
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͙͍ͪͦͪ͊͘͟ΊͭΈͫΎ ͍ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ˻Φ s ͍ͤͭͦͤͦͦ͝Σ˸Φ x ͚ͦ;͔ͤͦ͟Σ ˹Φ x ͯͻ͍ͦͦ͡͝Σ 
ˢΦ ˥ ͙ͪ͊ͤͼΈͦ͟͝Σ ˤΦ ˨ ͔ͣ;͔ͤͦ͟Σ ˤΦ ˭ ͙͊ͪͼΈͦ͟͝Σ ́Φ ˭ ͦͪͦ;ͤͦ͟͜͝Σ ̑Φ ˴ ͙͔ͣͤ͡Ό͟Σ 
˱Φ ˶ ͜΅ͯ͟Σ ˩. ˶ ͙ͦ͒ͤͫ͘Έͦ͟͝Σ ˱Φ ˶ Ό͍͔͋ͦͼΈͦ͟͝Σ ˶Φ ˸ ͙ͦͪ͒ͤͦ͟͜͝Σ ˨Φ ˸ ͍ͦͦͦ͊͟͡Σ 
˻Φ ˸ ͙͙ͯ͘͟Σ ˹Φ ˽ ͦͯ͡ͻͤͦ͜͝Σ ˥Φ ́ ͍͊ͪ͊ͫͦͦ͝Σ ˱Φ ̂ ΄͍͊ͭͦͦ͜͟͝Σ ˸Φ ̅ ͔͍͒ͦͪͦ͊Σ ˸Φ ̊ ͔͙ͣͯ͒Σ 
ˢΦ ̒ ͍͙͙ͦͤ͟Φ ˹͍͊ͯͦ͟͜ ͨͪ͊ͼ͜ ˻Φ ˸ ͊ͭΌ΄ͤ͊͟͜Σ ̑Φ ˥ ͜͡Έ͋ͯͻ͊Σ ˹Φ ˶ ͔͚͔ͭͫ͊Σ ˨Φ ˿ ͙ͫ͊͟Σ 
˻Φ ˿ ͔͔ͭͨ͊ͤͤ͊͟ ͙͍ͨͪͫΎ;͔ͤͦ ͍͙͍;͔ͤͤΌ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͭ͊ ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ Ύ͔͚ͦͫͭ͟ 
͔͎͎ͨ͒͊ͦ͊Φ ˢͤ͊͘͜͡ ͍͙ͦͫͤͦͤͻ ΄͡Ύͻ͍͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ 
͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͚͔͒ͫͤͤͦ͘͜ ͍ ͪͦ͋ͦͭ͊ͻ ˹Φ x ͔ͦͤ͒͊ͪͤ͊͟Σ 
˸Φ ˴ ͙͍ͪͦ͝Σ ˹Φ ˶ Ύ΄͍ͦͦ͝Σ ˸Φ ̊ ͔͙ͣͯ͒Φ 

˭͙͚͊ͪͯ͋͗ͤ͜ ͍͒ͦͫ͒͜ ͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ͦ͋͒͊ͪͦ͊ͤͦ͝ ͣͦͦ͒͜͡ 
͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͍ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ˻Φ s ͍ͤͭͦͤͦͦ͝Σ ˱Φ x ͔͊͋ͤͦ͟Σ ˸Φ x ͚ͦ;͔ͤͦ͟Σ 
˻Φ x ͦ;͍͊ͪͦͦ͝Σ ˸Φ ˣ͎ͯͪͤ͊͜Σ ˢΦ ʕ ͙͊ͫ͡Ό͟Σ ˹Φ ʕ ͔͔ͦͫͪͫͤͫ͟Έͦ͟͝Σ ˴Φ ˴ ͦͪͫ͊͊͟Σ 
́Φ ˴ ͦ΄͍ͣ͊ͤͦͦ͝Σ ˤΦ ˴ ͍ͪ͊ͼΎΣ ˶Φ ˸ ͙ͻ͚͊͡Ό͊͟Σ ˤΦ ˻ ͦͤ͟ΎΣ ˶Φ ˽ ͯͻ͍ͦͫΈͦ͟͝Σ 
ˢΦ ˿ ͋ͪͯΊ͍ͦ͝Σ ˹Φ ˿ ͔͎͔ͪΊ͍ͦ͝Σ ˥Φ ˿ ͔͔ͭͨͤͦ͟Σ ˹Φ ́ ͔͙͡;ͦ͟Σ ˹Φ ̒ ͍͔ͦ͟ͼΈΦ 

˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͯ ͪͦͪ͘͘͜͜ ͔͔ͦͪͫͤͦ͟͡͝ ͔͙ͨͪͦ͋ͣ͡ ͼ͍͙͊ͣ͜͟ Ί ͍͒ͦͫ͒͜ 
˾͔͙ͫͨͯ͋͜͟͡ ˣͦͪͯͫ͜͡ΈΣ Ύ͊͟ ͣ͊Ί ͎͙͚͋͊͊ͭ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͒ͦͫ͒͜ ͯ ͪͦ͋ͦͭ͜ ͘ 
͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͭ͊ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͔͎͎͍ͨ͒͊ͦ͜Σ ͯ Ύ͚͟͜ ͔͋ͪͯͭΈ 
ͯ;͊ͫͭΈ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍͙ͦͫͭ͜ ͙ͪ͊ͤ͟͝Σ ͙͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͎ͪͦͣ͊͒ͫΈ͟͜ ͚ 
͙͍ͨͪ͊ͭͤ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Φ ˻͒ͤ͊͟ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͒͊Ί ͎ͣͦͯ͘ 
͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͍ ̂ͪ͊ͤ͟͜͝ ͔ͤ ͚͔͒ͫͤͤͦ͘͜ ͼ͎ͫͤͦͦ͜͜͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ 
͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͍ ˾͔ͫͨͯ͋͜͡ͼ͜ ˣͦͪͯͫ͜͡ΈΣ ΅ͦ ͚ ͍͙ͯͣͦͦ͘͡ ͍͙͋ͪ͜ ͔͙ͭͣ ͭ͊ ͔͙ͣͭ ͫͭ͊ͭͭ͜Φ 

˻͔ͭ͗Σ ͔ͣͭͦΌ ͒͊ͤͦ͝ ͫͭ͊ͭͭ͜ Ί ͙ͦͨͫ ͍͒ͦͫ͒ͯ͜ ˾͔͙ͫͨͯ͋͜͟͡ ˣͦͪͯͫ͜͡Έ ΅ͦ͒ͦ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ 
ͯ;ͤΎ͙ͣΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˻͍ͫͤͦͤ͜ ͔͙ͣͭͦ͒Σ ΅ͦ ͙͋ͯ͡ ͙ͤ͊ͣ ͍͙͙ͦͪͫͭ͊ͤ͟͜ 
͙ͨͪ ͚͔͒ͫͤͤͤ͘͜͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͔͎ͦͪͫͤͦͦ͟͡ ͙ͨͭ͊ͤͤΎ ς ͼ͔ ͔͔͙ͭͦͪͭͦ͟-
͔͎ͣͭͦ͒ͦͦ͜͡;͙͚ͤ ͊ͤ͊͘͜͡ ͔͙ͨͪͦ͋ͣ͡Σ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͍͙ͤ͊ͯͦ͟ͻ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ 
͔͔͒͗ͪ͡Σ ͍ͨͦͪͤ͜ΎͤͤΎ ͚ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͙͒͊ͤͻΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͔͔͔ͦͪͫͤ͟͡ ͍͙΅͔Σ ͊ͤ͊͘͘;͙ͣͦΣ 
΅ͦ ͔ͨͪͦ͋ͣ͊͡ ͍͙Ύ͍͔ͤͤ͡ΎΣ ͍ͤ͊;͊ͤͤΎ ͚ ͙͙ͨ͒ͭͪͣ͜͟ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͭ͊ 
͍͙ͭ͊͊ͤͦͭͦ͡͝ ͣͦͦ͒͜͡ ͫΈ͎ͦͦ͒ͤ͜ Ί ͙ͦ͒ͤͣ ͘͜ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͤ͊ͨͪΎ͍ͣ͜ ͔͍͒ͪ͗͊ͤͦ͝ 
͙͙ͨͦͭ͜͟͡ ˾͔͙ͫͨͯ͋͜͟͡ ˣͦͪͯͫ͜͡Έ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Φ ́͊͟Σ ͯ ͪ͊ͤ͟͜͝ ͔ͪͦͪͦ͋ͤͦ͘͡ ͚ ͒͜ΌͭΈ 
ͭ͊͟͜ ͔͍͒ͪ͗͊ͤ͜ ͎͙ͨͪͦͪ͊ͣΣ Ύ͟ ζ˻͍͋͒͊ͪͦ͊ͤ͜ ͙͒ͭ͜ηΣ ζ˸ͦͦ͒͡Έ ˣͦͪͯͫ͜͜͡η ͭ͊ ζ˸ͦͦ͒͜͡ 
͙ͭ͊͊ͤͭ͡ ˣͦͪͯͫ͜͜͡ηΣ ͍͔ͫͭͦͪͤ͜ ͙ͭͪ ͔ͫͨͼ͊͜͡Έͤ͜ ͺ͙ͦͤ͒ ˽͔͙͔ͪ͒ͤͭ͊͘ ˾͔͙ͫͨͯ͋͜͟͡ 
ˣͦͪͯͫ͜͡ΈΥ ͘ ͙͙ͨ͒ͭͪͣ͜͟ ͯ͟͡Έ͙ͭͯͪ ͜ ͙͔ͣͫͭͼ͍ͭ͊Τ ͘ ͫͦͼ͊͜͡Έͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ 
͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͯ;͍ͤ͜ ͭ͊ ͔͍ͫͭͯ͒ͤͭ͜Τ ͘ ͙͙ͨ͒ͭͪͣ͜͟ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͯ;͍ͤ͜Φ ˽͔͙͒ͪͫͣͦ͜͟͡Σ 
΅ͦ ͍ͦͫͤͦͤͦΌ ͔ͣͭͦΌ ͼ͙ͻ ͺ͍ͦͤ͒͜ Ί ͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ ͙ͫͭͣͯ͡Ό͍͊ͤͤΎ 
͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͜ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤ͜ ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͜ ͍͙ͤ͊ͯͦ͟ͻ 
ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ ͜ ͍ͭͦͪ;͙ͻ ͦ͋ΩΊ͒ͤ͊ͤΈ ͯ;͍ͤ͜ ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ͎͊ͯ͘͜͡ 
͍͙ͦͫͭ͜Σ ͙ͤ͊ͯ͟Σ ͔ͭͻ͙ͤ͜͟ ͚ ͔͔͍͙ͨͪ͒ͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͙ͪͦͪͦ͋͘͟ ͫͯ;͙͊ͫͤͻ ͔͙ͣͭͦ͒͟ ͝ͻ 
͍͙ͻ͍ͦ͊ͤͤΎ ͭ͊ ͍ͤ͊;͊ͤͤΎΦ  
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˭͊͟ͼ͔ͤͭͯΊͣͦΣ ΅ͦ ͎͎͋͊͊ͭͦͪ͊ͤͤͫͭ͜Έ ͜ ͫ͊͒ͤͫͭ͟͜͡Έ ͺ͔͔ͤͦͣͤͯ 
͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͍͙ͤ͊͘;͊Ί ͒ͦͼ͜͡Έͤͫͭ͜Έ ͍ͫͤͯ͊ͤͤ͜Ύ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͤ͊ͨͪΎ͍ͣ͜Σ 
ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͭ͊ ͒ͭ͜Έ͙ͣ ͘ ͍͙ͨ͒͜΅͔ͤͦΌ 
͙͍ͣͦͭ͊ͼ͜ΊΌ ͒ͦ ͍ͤ͊;͊ͤͤΎΦ ̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͤ͊ͯ͊͟ ͍͙͒ͦͦ͒ͭΈΣ 
΅ͦ ͚ͤ͊͋͜͡Έ΄͙͚ ͯͫͨ͜ͻ ͯ ͍ͤ͊;͊ͤͤ͜ ͚ ͍͙͍ͪͦͭͦ͘͟͜ ͋ͯ͒Έ-Ύͦ͟͝ ͙͙͙͒ͭͤ ͒ͦͫΎ͎͊ΊͭΈͫΎ 
ͭ͜͡Έ͙͟ ͭͦ͒͜Σ ͙ͦ͟͡ ͍ͤ͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͍͍͒ͨͦ͒͊͜͜Ί ͝͝ ͔ͨͦͭͪ͋͊ͣ ͜ 
͙͍ͣͦ͗ͦͫͭ͡ΎͣΦ ́͊͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͔͍͒ͪ͗͊ͤ͜ ͎͙ͨͪͦͪ͊ͣΣ ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ 
͍ͤ͊;͊ͤͤΎ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͘͜ ͎͊͊͘͡ΈͤͦΌ ό͍ͪͦͯͣͦͦ͘Όύ ͍ͦ͋͒͊ͪͦ͊ͤͫͭ͜Ό ͚ 
͔͒Ύ͙͙ͣ͟ ͍͙͙͒͊ͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ό͎͍͙ͤͫͭ͜͜͡;ͤͦ͝Σ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ 
ͭͦ΅ͦύΣ ͍͙ͨͦͤͤ͜ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͙ͤ͘ͼ͜ ͍͙͎ͣͦΣ ͊ ͔ͫ͊ͣΥ 
ς ͍͟͡Ό;͙͊ͭ ͍͙͍;͔ͤͤΎ ΄͙͙ͪͦ͟ͻ ό͎ͦ͋͊͡͡Έ͙ͤͻύ ͔ͭͣ ͜ ͔ͨͪͦ͋ͣ͡Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ 
͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͔͔ͤͭͪͫ͜ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͒ͦ ͍͔ͯͤͪͫ͊͜͡Έ͎ͤͦͦ ͚ 
͎͊͊͘͡Έ͎ͤͦͦΣ ͝ͻ ͍͙ͨ͒͜΅͔͔ͤ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͔͔͙ͭͦͪͭ;ͤͯ 
ͦͪ͜Ίͤͭ͊ͼ͜Ό ͭ͊ ͔͔ͤͭͪͫ͜ ͒ͦ ͚ͣ͊͋ͯͭͤΈ͎ͦͦΤ 

ς ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ͍ͤ͊;͊ͤͤ͜ ͙ͣ͗͒ͫ͜ͼ͙͙͚ͨͤ͊ͪͤ͜͡ ͨ͒͜ͻ͒͜ ͤ͊ ͍ͦͫͤͦ͜ 
͔͎ͤͭͪ͊͜ͼ͜͝ ͔ͭͣ ͜ ͔ͨͪͦ͋ͣ͡Σ ΅ͦ ͔ͤ͊͗͊ͭ͡Έ ͒ͦ ͙ͪͤ͘͜ͻ ͎͔͚͊ͯ͘͡ ͤ͊ͤ͘ΈΦ ͔̇ 
͍͙͒ͦͦͭ͘͡Έ ͙ͫͭͣͯ͡Ό͍͙͊ͭ ͎͔ͨͪ͊ͤͤͤΎ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͒ͦ ͪͦ͘΄͙͔ͪͤͤΎ 
͚ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͍ͫͦ͝ͻ ͤ͊ͤ͘ΈΤ 

ς ͔͔ͨͪ͒͋͊;͙͊ͭ ͍͙͍;͔ͤͤΎ ͔ͨͪͦ͋ͣ͡ ζ͍͙͎͒ͪͭͦͦ͜͟ ͙ͭͨͯηΣ ΅ͦ ͍͒ͦͦ͘͡ΎΊ 
͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͫͻ͙͡Έͤͫͭ͜Έ ͔͚͒ͭ͜ ͒ͦ ͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟ ͙ͭͨͯ ͍͔͙ͨͦ͒ͤ͜͟Σ 
͔ͨͪͦ͋ͣͤͦͫͭ͜͡ ͍ͤ͊;͊ͤͤΎ ͭͦ΅ͦΣ ͊ ͭ͊ͦ͗͟ ͺ͍͙ͦͪͣͯ͊ͭ ͍͙ͤ͊;͙͟ ͚ ͔͙ͣͭͦ͒ 
͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͙ͪͦ͋ͦͭ; 

ς ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͔͔͙ͤͭͪͫ͜ ͍ͦ͋͒͊ͪͦ͊ͤͦ͝ ͙͙͙͒ͭͤ ͜ ͊ͦ͘ͻͦ;͍͙ͯ͊ͭ 
͎͙͔͔ͨͦ͋ͤ͡͡ ͍͙͍;͔ͤͤΎ ͔ͭͣΣ ͍͙͙͋ͪ͊ͤͻ ͫ͊ͣͦΌ ͙͙͒ͭͤͦΌΤ 

ς ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͚ ͍͙͍͙ͪͦ͊ͭ͘ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͯ ͍ͤ͊;͊ͤͤ͜Τ 
ς ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͎ͤͯ;ͫͭ͟͜Έ ͜ ͍͙͍͊ͪ͊ͭͤͫͭ͜͜Έ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͘ ͭͦ;͙͟ 
ͦͪͯ͘ ͣͫͭͯ͘͜Σ ͺͦͪͣ ͭ͊ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ ͊͗ ͒ͦ ͙͍ͣͦ͗ͦͫͭ͜͡ ͝ͻ 
͔͍ͦͪͭͯ͊ͤͤ͟͟Ύ ͙͙ͫ͊ͣͣ ͒ͭ͜Έ͙ͣ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͻ͔͊ͪ͊ͭͪͯ͟ ͝ͻ ͔ͨͦͭͪ͋ ͜ 
͔ͫͨͼ͙ͺ͙͜͟ ͝ͻ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍ͫͨͦͫͦ͋͜ ͒͜Ύ͡Έͤͦͫͭ͜Τ 

ς ͔͔ͨͪ͒͋͊;͙͊ͭ ͤ͊Ύ͍ͤͫͭ͜Έ ͍͜͡Έ͎ͤͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͔͔͒͗ͪ͡ ͜ 
͍ͫͨͦͫͦ͋͜ ͙ͦͭͪͣ͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͜͝ όͯ ͭͦͣͯ ;͙ͫ͜͡ ;͔͔ͪ͘ ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͔͔ͣͪ͗͜ύΤ 

ς ͎͍ͨ͒ͦͭͦ͊͜͟ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͍ͨͦͫ͋ͤ͜͟͜Σ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ 
͍͔ͫͭͦͪͤͤΎ ζͪͦ͋ͦ;͙ͻ ͣͫ͜ͼΈη ͙ͨͪ ͊͋ͦͪ͊ͭͦͪ͜͡ΎͻΣ ͔ͣͯ͘Ύͻ ͭͦ΅ͦΤ 

ς ͍ͤ͊;͙͊ͭ ͔͚͒ͭ͜ ͦͼͤ͜Ό͍͙͊ͭ ͔ͪͯ͘͡Έͭ͊ͭ ͍ͫͦΊ͝ ͙ͪͦ͋ͦͭΣ ͺ͍͙ͦͪͣͯ͊ͭ ͯ ͙ͤͻ 
͍͙ͤ͊;͙͟ ͨͯ͋͜͡;͎ͤͦͦ ͎͍͔ͦ͋ͦͦͪͤͤΎ ͭ͊ ͍͒ͫͭͦ͜Ό͍͊ͤͤΎ ͍ͫͦ͝ͻ ͔͚͒͜ ͜ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͭͦͪ;ͦͫͭ͜Τ 

ς ͙ͫͨͪΎ͙ͭ ͍͙͍ͪͦͭͦ͘͟͜ ͫ͊ͣͦͨͤ͊ͤͤ͘͜ΎΣ ͊ ͭ͊ͦ͗͟ ͪͦͯͣͤͤ͘͜Ό ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͤ͜΄͙ͻ ͡Ό͔͚͒Τ 

ς ͍͟͡Ό;͙͊ͭ ͔͔͔͙ͣͤͭ͡ ͙͍͍ͤ͒͒ͯ͊ͦ͊ͤͦ͘͜͜͜͡͝ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͭ͊ 
͎͙͒ͦͨͦͣͦ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͍ͫͦΊͪ͒ͤͦͫͭ͜͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͦ͗ͤͦ͟͝ ͍ͦ͋͒͊ͪͦ͊ͤͦ͝ 
͙͙͙͒ͭͤΦ 
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ˤ͙Ύ͍͔ͤͦ͡Σ ΅ͦ ͨͪͦͭΎ͎ͦͣ ͎͋͊͊ͭΈͦͻ ͍ͪͦ͟͜ ͍ͦ͋͒͊ͪͦ͊ͤͫͭ͜Έ ͯ;͍ͤ͜ 
͍͙Ύ͍͡ΎΊͭΈͫΎ ͚ ͦͼͤ͜ΌΊͭΈͫΎ ͤ͊ ͦͣͨ͊͒͊͜͜͡ͻΣ ͭͯͪͤͪ͊͜ͻΣ ͯ;͍ͤͫ͜Έ͙͟ͻ ͦͤ͟ͺ͔͔ͪͤͼ͜ΎͻΦ 
˻ͫͭ͊ͤͤΊΣ ͤ͊ ͒ͯͣͯ͟ ͺ͊ͻ͍͜ͼ͍͜ ͍ͦͫͭͤ͜Έͦ͝ ͎͊ͯ͘͜͡Σ ͙ͫͨͪΎΊ ͍͙ͨ͒͜΅͔ͤͤΌ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͫͭ͊ͭͯͫͯ ͤ͊ͤ͘ΈΦ 

͍͔̂ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͙͍ͦͫͦ͋ͫͭ͜͡Ό ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͭ͊ 
͍͙͙͍͍͙͙ͫͦͦͣͦͭͦ͊ͤͣ͟ ͒ͭ͜Έ͙ͣ ͍ ˣͦͪͯͫ͜͜͡ Ί ͼͫͤͫͭ͜͜͜͡Έ ͭ͊ ͔ͦͣͨͫͤͫͭ͟͟͜͡Έ ͜ ͣ͊Ί 
͍͙͎͡Ύ͒ ͎͍͔͍͋͊͊ͭͦͪͤͦ͜͝ ͙͔͙ͫͫͭͣ ό͙ͪͫΦ мύΦ 

 
˾͙ͫΦмΦ ˿͙͔ͫͭͣ͊ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͍ ˣͦͪͯͫ͜͜͡Φ 
 
˻͔͔ͪͫͤ͊͟͡ ͙͔ͫͫͭͣ͊ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͭ͊ ͍͙͙͍͍͙͙ͫͦͦͣͦͭͦ͊ͤͣ͟ 

͒ͭ͜Έ͙ͣ ͔͔ͨͪ͒͋͊;͊Ί ͙ͤͯ͘͟ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͍ ͍ͯͣͦ͊ͻ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ 
͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͊͊͒͘͟͜͡ ͍͒ͦ͒͊ͭͦͦ͟͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͍͔͒ͦ͋ͪ͊͗ͤͦ͜ ͤ͊ ͙ͪͫΦ нΦ 

˽͔͙͒ͪͫͣͦ͜͟͡Σ ΅ͦ ͍͙͋ͪ͜ ͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͭ͜Ί͝ ;͙ ͤ͜΄ͦ͝ ͺ͙ͦͪͣ 
͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜͝ ͭ͊ ͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͔͊͗͊ͭ͘͡Έ ͔ͤ ͭ͜͡Έ͙͟ ͍͒͜ 
͙͍͔͚ͣͦ͗ͦͫͭ͡ ͭ͜Ί͝ ;͙ ͤ͜΄ͦ͝ ΄͙ͦ͟͡Σ ͊Σ ͔ͨͪ΄ ͊͘ ͍͔ͫΣ ͍͒͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͙͙͙͒ͭͤΦ  

ˤ͙΅͔ ͙ͣ ͍͔͗ ͊ͤ͊͘͘;͙͊͡ ΅ͦ͒ͦ ͍͙͍͊͗ͦͫͭ͜͡ ͨͦͫͭ͊ͭ͜ ͍;͙͔ͭ͡Ύ ͜ ͚͎ͦͦ 
͔ͫͨͼ͊͜͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͯ;ͤΎ͙ͣΦ ̂ ͻͦ͒͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͘ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍;͙͔ͭ͡Ύ ͒ͦ ͙ͪͦ͋ͦͭ 
͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͭ͊ ͒ͭ͜Έ͙ͣ ͘ ͍͙ͨ͒͜΅͔ͤͦΌ ͙͍ͣͦͭ͊ͼ͜ΊΌ ͒ͦ ͍ͤ͊;͊ͤͤΎ 
͔͔ͨͪ͒͋͊;͊Ί ͭ͊͟͜ ͔͙ͦͣͨͦͤͤͭ͟Υ  

мΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜-͙ͦͫͦ͋ͫͭͫͤͦ͜͝ ͙ͨͦ͘ͼ͜͝ ͔͎͎͍ͨ͒͊ͦ͜Φ ˭ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻΣ ͙͙͒͒͊ͭ͟;͙ͤͻ ͭ͊ ͤ͜΄͙ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍ͤ͊;͊ͤͤΎ 
͚ ͍͙ͪͦͭͯ͘͟ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͍ͦͫͤͦͤͦΌ ͍͙͎ͣͦͦΌ ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜ 
͒͡Ύ ͙ͪͦ͋ͦͭ ͘ ͙͙ͤͣ Ί ͣͤ͊͘͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍ͫ͒ͦͣͦͫͭ͜͜Σ ΅ͦ ͔͔ͨͪ͒͋͊;͊ΊΣ 
͙ͤ͊ͨͪ͊͒͟͡Σ ͚͍ͪͯͤͯ͊ͤͤΎ ͔͔͙͍ͫͭͪͦͭͨ͜ ͙͚ͫͨͪͤΎͭͭΎ όͯ;ͤΎΣ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ 

˞̉̒̓̆̍́ ̑̏̂̏̓̉ ̈ 
̏̂̅́̑̏̃́̎̉̍̉ ̨̝̅̓̍̉ ̔ 

ˎ̨̨̌̏̑̔̒ 

˞̉̒̓̆̍́ ̑̏̂̏̓̉ ̨̈́̋̌́̅̃ 
̨̏̒̃̓̉ ̈ ̨̝̅̓̍̉ ̙̍̏̌̏̅̏̄̏ 
̨̙̝̋̌̎̏̄̏ ̨̃̋̔ȟ ̏̚ 

̘̤̈́̂̆̈̐̆̔ ̨̤̝̒̐́̅̋̏̍̎̒̓ 
̒̆̑̆̅̏̃̉́̚ ̨ ̨̍̆̓̏̅̃ 

̑̏̈̃̉̓̋̔ ̨̅̓̆̊ ̐̑̉ ̨̖̐̆̑̆̏̅ 
̃ ̟̒̆̑̆̅̎ ̌́̎̋̔ ̙̋̏̌̉ 

˞̉̒̓̆̍́ ̨̈́̋̌́̅̃ ̝̩̈́̄́̌̎̏ 
̝̩̒̆̑̆̅̎̏ ̨̏̒̃̓̉ȟ ̃ ̖̍̆̇́ 
̠̩̋̏ ̟̟̝̠̒̓̃̏̑̓̒ ̔̍̏̃̉ ̠̅̌ 
̨̨̨̨̗̩̎̅̉̃̅̔́̌̈́ ̘̠̎́̃́̎̎ 
̖̏̂̅́̑̏̃́̎̉ ̨̅̓̆̊ 

˞̉̒̓̆̍́ ̩̅̏̅́̓̋̏̃̏ ̨̏̒̃̓̉ȟ 
̏̚ ̠̤̅̏̈̃̏̌ ̘̈́̂̆̈̐̆̉̓̉ 
̠̠̃̉̃̌̆̎̎ȟ ̨̐̅̓̑̉̍̋̔ ̊ 
̑̏̈̃̉̓̏̋ ̨̈̅̂̎̏̒̓̆̊ ̨̘̔̎̃ ̔ 
̖̍̆̇́ ̨̙̝̩̐̏̈́̋̌̎̏ 

̨̨̠̝̅̌̎̏̒̓ 

˞̉̒̓̆̍́ ̨̙̋̌ȟ ̨̤̖̏̑̎̓̏̃́̎̉ 
̎́ ̑̏̂̏̓̔ ̈ ̏̂̅́̑̏̃́̎̉̍̉ 
̨̝̅̓̍̉ ̓́ ̖̐̏̋̌̉̋́̎̉ 
̘̈́̂̆̈̐̆̉̓̉ ̨̐̅̓̑̉̍̋̔ ̊ 
̑̏̈̃̉̓̏̋ ̍̏̇̌̉̃̏̒̓̆̊ ̖̓́̋̉ 
̨̅̓̆̊ ̔ ̨̗̐̑̏̆̒ ̠̏̓̑̉̍́̎̎ 
̝̩̈́̄́̌̎̏ ̝̩̒̆̑̆̅̎̏ ̨̏̒̃̓̉ 
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ͭ͊  ͎ͫ͊ͣͦͦ ͔͔ͫ͋ύΣ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͚ ͍͔͙ͨͦ͒ͤ͜͟ ό͍ͫͨͦͫͦ͋͜ ͍͊͘Ίͣͦ͒͜͝ύ ͜Σ ͯ ͨ͒ͫͯͣͯ͜͟Σ 
͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍͙ͻ͍ͦ͊ͤͤΎΦ 

нΦ ˴͔͙͚ͦͣͨͫͤ͟͡ ό͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͜ ͨͪͦͺ͔͚ͫͤͦ͜-͙͙͚ͦͫͦ͋ͫͭͫͤ͜ύ 
ͻ͔͊ͪ͊ͭͪ͟ ͍͙ͦͫͭ͜ ͔͎͎͍ͨ͒͊ͦ͜Φ 

 

 
 
˾͙ͫΦ нΦ ͙̅ͦͪͣ ͍ͤ͊;͊ͤͤΎ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜Φ 
 

оΦ ˿͍͔ͭͦͪͤͤΎ ͙͔͙ͫͫͭͣ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎ ͜ ͔͎͍ͭͪͤͤ͜͜Φ ˿͔͊ͣ ͍ ͼ͚͜ ͺͦͪͣ͜Σ Ύ͟ 
ͨͦ͊ͯ͘͟Ί ͍͒ͦͫ͒͜ ͍ͤ͊;͊ͤͤΎ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜Σ ͣ͝ ͔͎͡΄͔ ͍͙͙ͯͫ͒ͦͣͭ͜ ͍͊ͫͤ͜͡ 
͙ͦͫͦ͋ͫͭͫͤ͜͜ ͔͙ͨͪͦ͋ͣ͡Σ ΅ͦ ͍͊͊͗͊͘ΌͭΈ ͨ͒͜ ;͊ͫ ͚͔͒ͫͤͤͤ͘͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Φ ̇Ύ ͺͦͪͣ͊ ͔ͺ͔͙͍ͭͤ͊͟ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͯ;͙͔ͭ͡Ό 
͍͙ͤ͊;ͦ͟ ͫ͊ͣͦͨͤ͊ͤͤ͘͜ΎΣ ͫ͊ͣͦͦͤͭͪͦ͟͡ΌΣ ͊ ͭ͊ͦ͗͟ ͔͙ͨͦͭͪ͋ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟Φ 

͙̅ͦͪͣ 
͍ͤ͊;͊ͤͤΎ 
͍͙ͦ͋͒͊ͪͦ͊ͤͻ 
͔͚͒ͭ͜ 

̂ ͙͔ͫͫͭͣ͜ 
͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ 

˨ͦͫ͒ͤ͜͜͡ 
͔ͫ͟ͼ͜͝ ͊͋ͦ 
ͦ͋ϥΊ͒ͤ͊ͤͤΎ 

̅ͦ ͪͣ͊ ͙ͪͦ͋ͦͭΣ ΅ͦ ͨ ͔͔ͪ͒͋͊;͊Ί 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͫͯ;͙͊ͫͤͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡Σ ͯ ͔ͣ͗͊ͻ Ύ͙͟ͻ ͙͙͒ͭͤ͊ ͔͋ͯ͒ 
͙͍͙ͦͭͪͣͯ͊ͭ ͔͊͒ͪͫͤͯ ͤ͜ͺͦͪͣ͊ͼ͚ͤͯ͜ 

͙ͨ͒ͭͪͣͯ͜͟ ͍ ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͍ͫͦ͝ͻ ͔ͨͦͭͪ͋ 

ό˹͊͒͊ΊͭΈͫΎ ͔ͤ 
ͭ͜͡Έ͙͟ ͍͙͋ͪ͜ 
ͤ͊ͨͪΎͣͯ 
͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ 
͙ͪͦ͋ͦͭΣ ͔͊͡ ͚ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͚ͤ 
͔ͭͣͨ ͜ ͫͨͦͫ͋͜ 
͍ͨͪͦͫͯ͊ͤͤΎύ 

̂ ͙͔ͫͫͭͣ͜ 
͍͒ͦ͒͊ͭͦͦ͟͝ 
͍͙ͦͫͭ͜ 

˱͙͍ͤ͒͒ͯ͊͜͡Έͤ͊ 
όͪͦ͋ͦͭ͊ ͊͘ 

͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͣ 
ͨ͊ͤͦͣ͡Σ ͎ͨͪͦͪ͊ͣͦΌύ 

˨͙ͺ͔͔ͪͤͼ͊͜ͼ͜Ύ 
͍ͦͫͭͤ͜Έ͎ͦͦ 
ͨͪͦͼ͔ͫͯ 
ό͍͙͍;͔ͤͤΎ 
͔͔ͨͪ͒ͣͭ͊ ͤ͊ 
͍͙ͨ͒͜΅͔ͤͦͣͯ ͜ 
͎͙͔ͨͦ͋ͤͦͣͯ͡͡ 
͍ͪͤ͜Ύͻύ 

˭͊ͤΎͭͭΎ ͘ 
͍͜͡Έ͙ͤͣ 
͍͙͋ͦͪͦͣ 

όͺ͊ͯ͟͡Έ͙͍ͭ͊ͭΣ 
͔ͫͨͼͯͪͫ͟Σ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ 
͙ͣ͊͡ͻ ͎ͪͯͨύ 

̇Ύ ͺͦͪͣ͊ ͊ͭͯ͊͟͡Έͤ͊ ͒͡Ύ ͙ͭͻ 
͔͚͒ͭ͜Σ ͯ Ύ͙͟ͻ ͫͺ͍͍ͦͪͣͯ͊ͫΎ 
͚͙͚ͫͭ͜͟ ͔͔ͤͭͪͫ͜ ͒ͦ ͔͍ͨͤͦ͝ 
͎͊ͯ͘͜͡ ͤ͊ͤ͘Έ 

˾ͦ͋ͦͭ͊ ͨͦ 
͙͒ͦͫ͒ͤ͜͡ͼΈ-
͙ͣ͟ ͜ 
͍ͭͦͪ;͙ͣ 
͔ͨͪͦͭ͊ͣ͟ ͍ 
͔͙ͪ͗ͣ͜ 
͍ͤ͊ͫͭ͊-
͙ͤͼ͍ͭ͊ 

˻;ͤ͊-
͊ͦ͘;ͤ͜ 
΄͙ͦ͟͡ 

˹͍͊;͊ͤͤΎ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͔ͤ 
͊͋ͦ ͍ ͙ͣ͊͡ͻ ͎ͪͯͨ͊ͻ ͘ ͊ 
͎͙ͨͪͦͪ͊ͣ͊ͣ ͍ͭͦͪ;͎ͦͦ 
͍͙ͪͦͭͯ͘͟ ͍ ͔͍͚ͨͤ͜ ͎͊ͯ͘͜͡ 

˿͙͔ͫͭͣ͊ ͍ͭͦͪ;͙ͻ 
͍ͦͤͯͪͫ͟͟͜Σ 
ͺ͔͙͍͍ͫͭ͊͜͡Σ 
ͦͣͨ͊͒͜͜͡ 

˴͊ͤͯ͜͟-
͡Ύͪͤ͜ 
͙͋ͦͪ͘Σ 
͙ͭ͊͋ͦͪΣ 
͚͔ͣ͊ͫͭͪ-
͙͊ͫ͟͡Σ 
͍ͭͦͪ;͜ 
͊͋ͦͪ͊͡-
ͭͦͪ͜͝ 

˨͙ͭΎ;͜ 
͍ͤ͊ͯͦͦ͟-
͙ͨͪ͊ͭ͟;ͤ͜ 
ͦͤ͟ͺ͔͔ͪͤͼ͜͝ 
ͭ͊ ͔͙ͫͣͤ͊ͪ͜ 
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пΦ ˿͍͔ͭͦͪͤͤΎ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ό͙͔͙ͫͫͭͣ ͺ͊ͯ͟͡Έ͙͍͍ͭ͊ͭ͜Σ 
͎͍ͯͪͭ͟͜Σ ͔ͫ͟ͼ͚͜ύ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Φ 

рΦ ˨͔͙ͣͦͪ͊ͭ͊͘͟ͼ͜Ύ ͚ ͎ͯͣ͊ͤ͊͘͜ͼ͜Ύ ͍ͫ͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͨͪͦͼ͔͒ͯͪΣ 
͍͔ͫͭͦͪͤͤΎ ͍ͭͦͪ;ͦ͝ ͜ ͍͜͡Έͤͦ͝ ͊ͭͣͦͫͺ͔͙ͪ ͍ͤ͊;͊ͤͤΎΦ 

сΦ ˻͍͚ͫͭͤ͜͜ ΅͔͊͋͡Έ ͜ ͫͺ͔ͪ͊ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͎͎͍ͨ͒͊ͦ͜ ό͔͎͎͙ͨ͒͊ͦ ͒ͦ΄͟͜͡Έ͙ͤͻ 
͍ͯͫͭ͊ͤͦΣ ͯ;͙͔ͭ͜͡ ͨͦ;͍͊ͭͦͦ͟͝ ΄͙ͦ͟͡Σ ͯ;͙͔ͭ͜͡-͔͔͙͙ͨͪ͒ͣͭͤ͟Σ ͔͎͎͙ͨ͒͊ͦΣ Ύ͟͜ 
ͨͪ͊ͼΌΌͭΈ ͯ ͙͔ͫͫͭͣ͜ ͍͒ͦ͒͊ͭͦͦ͟͝ ͍͙ͦͫͭ͜Σ ͔͎͎͙ͨ͒͊ͦ-͔͒ͺ͔͎͙ͭͦͦ͟͡Σ ͙ͨͪ͊ͭ͟;ͤ͜ 
͙ͨͫͻ͎͙ͦͦ͡Σ ͊ ͭ͊ͦ͗͟ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ΄͟͜͡Έͤͦ͝ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ ͭͦ΅ͦύΦ 

тΦ ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͙͎͔ͦͤͭͤͤͭͯ͟ ͯ;͍ͤ͜ ό͝ͻ ͍ͯ͜͟Σ ͫͭ͊ͤͯ ͍͒ͦͪͦ͘ΩΎ ͭͦ΅ͦΣ ͙ͨͪ 
ͼΈͦͣͯ ͙͍ͦͫͦ͋͊͡ ͍͎ͯ͊͊ ͍͙ͨͦͤͤ͊ ͙ͨͪ͒͜͡Ύ͙ͭͫΎ ͔ͫͨͼ͙ͺ͜;͙ͤͣ ͎ͪͯͨ͊ͣ 
͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ς ͒ ͭ͜Ύͣ-͙ͫͪͦͭ͊ͣΣ ͒ͭ͜Ύͣ-͍ͤ͊͒͊ͣ͜͜͡ ͭ͊ ͤ͜ΦύΦ 

уΦ ˽ͪͦͺ͔͚ͫͤ͊͜Σ ͨͫ͜͡Ύ͙͒ͨͦͣͤ͊͡ ͎͍ͨ͒ͦͭͦ͊͜͟ ͭ͊ ͨͪͦͺ͔͚͙͚ͫͤ͜ ͍͒ͦͫ͒͜ 
͔͎͎͍ͨ͒͊ͦ͜Υ 

͊ύ ͍͒ͦͫ͒͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͒ͭ͜Έ͙ͣ ό͔͙ͫͭͯ͒ͤͭΣ Ύ͟͜ 
͍ͤ͊;͊ΌͭΈͫΎ ͍ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͜ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΤ ͔͎͎͙ͨ͒͊ͦ ͜ 
͙ͨͫͻ͎͙ͦͦ͡Σ Ύ͟͜ ͣ͊ΌͭΈ ͍͒ͦͫ͒͜ ͙ͪͦ͋ͦͭ ͍ ͍͙ͣ͊ͫͦͻ ΄ͦ͊͟͡ͻΤ ͔͎͎͙ͨ͒͊ͦ ͜ ͙ͨͫͻ͎͙ͦͦ͡Σ 
Ύ͟͜ ͣ͊ΌͭΈ ͍͒ͦͫ͒͜ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͯ ͔ͫͨͼ͍͙͊ͦ͊ͤ͘͜͜͡ͻ ΄ͦ͊͟͡ͻ-
͔ͤͭͪͤ͊ͭ͊͜ͻΣ ͯ ΄ͦ͊͟͡ͻ ͜ ͊ͫ͊͟͡ͻ ζ͒͡Ύ ͍͙ͦ͋͒͊ͪͦ͊ͤͻη ͭͦ΅ͦύΤ 

ύ͋ ͍͔ͪͤ͜Έ ͙ͦͭͪͣ͊ͤͦ͝ ͪ͊ͤ͜΄͔ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒͡Ύ ͙ͪͦ͋ͦͭ ͘ 
͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ό͙ͯͭͪͣ͊ͤͤΎ ͚ ͦ͋ͫΎ͎ ͙ͦͭͪͣ͊ͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ΅ͦ͒ͦ 
͍͙Ύ͍͔ͤͤ͡ΎΣ ͍ͤ͊;͊ͤͤΎΣ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜Σ ͯ;͊ͫͭΈ ͯ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͎͍͙ͭͪͤͤͦ͜ͻ ͊ͤ͘ΎͭͭΎͻ ͘͜ ͍͙ͪͦͭͯ͘͟ ͔͚͒͋ͤͦͫͭ͘͜Σ ͍͙ͤ͊;ͦ͟ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͊͘Ίͣͦ͒͜͝ ͭ͊ ͤ͜ΦΣ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͍ͫͭ͊͗ͯ͊ͤͤΎ ͭ͊ ͙͙ͨͪ͊ͭ͟͟ ͭͦ΅ͦύΤ 

фΦ ˿͔ͨͼ͙ͺ͊͜͟ ͍ͦͫͭͤ͜Έͦ͝ ͤ͜ͺ͙ͪ͊ͫͭͪͯͭͯͪ͟Φ ͔̆͊ͪ͊ͭͪͤ͟͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍ͯͣͦΣ ͯ 
Ύ͙͟ͻ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͪͦ͋ͦͭ͊ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣΣ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͤ͊Ύ͍ͤͫͭ͜Ό ό͊͋ͦΣ 
͍͙ͤ͊ͨ͊͟Σ ͍͒ͫͯͭͤͫͭ͜͜Όύ ͙ͭͻ ;͙ ͤ͜΄͙ͻ ͔͍ͦͣͨͦͤͤͭ͟͜ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣΣ Ύ͟͜ ͤ͊͘;͙ͣ͜ 
͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͪͦͭͯ͘͟ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ό͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͍ͤ͊;͊͡Έͤͦ-
͔͙ͣͭͦ͒;͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡Σ ͔͍ͣͯ͘͝Σ ͦͤ͟ͼ͔͙ͪͭͤͻ ͍͊͘͜͡Σ ͔͋͋ͦͭ͜͜͟͡Σ ͔͍ͭ͊ͭͪ͜Σ ͊ ͭ͊ͦ͗͟ 
͙͙ͤ͘͟ ͺ͊ͻ͍͜ͼ͍͜Σ ͙ͤ͊ͨͪ͊͒͟͡ ͙ͨͫͻ͎͍ͦͦ͜͡Σ ͔͎͎͍ͨ͒͊ͦ͜ ͍͒ͦ͒͊ͭͦͦ͟͝ ͍͙ͦͫͭ͜ύΦ 

͍͔̂ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͯ ͨͪͦͼ͔ͫ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜ ͍͙͍͎͊͗ͦͦ͡ ͤ͊͘;͔ͤͤΎ 
͍ͤ͊͋ͯ͊Ί ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͭ͊͟ͻ ͨͪͦͺ͔͚ͫͤͦ͜-͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ Ύ͔͚ͦͫͭ͟Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ 
͒͡Ύ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͭ͊ ͒ͭ͜Έ͙ͣ ͘ ͍͙ͨ͒͜΅͔ͤͦΌ ͙͍ͣͦͭ͊ͼ͜ΊΌ ͒ͦ 
͍ͤ͊;͊ͤͤΎΥ 

ς ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͤ͊ͤͤ͘ΎΣ ͯͣͤͤ͜Ύ ͚ ͍͙ͤ͊;͙͟Σ Ύ͟͜ Ί ͔ͪͯ͘͡Έͭ͊ͭͦͣ 
͙͍͎͊ͭͤͦͦ͟ ͍͊ͫͦ͘ΊͤͤΎ ͙ͨͫͻ͎ͦͦ͜͡͝ ͜ ͔͎͎͙ͨ͒͊ͦ͜͟ ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ όͤ͊ͤͤ͘Ύ ͨͪͦ ͦ͋͒͊-
͍ͪͦ͊ͤͫͭ͜ΈΣ ͝͝ ͍͙͙͒Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͍͙ͦͫͤͦΣ ͙͔ͪͭͪ͟͜͝ ͜ ͙ͨͪͤͼ͙͙ͨ ͍͙Ύ͍͔ͤͤ͡ΎΤ ͤ͊ͤͤ͘Ύ 
ͨͪͦ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜Σ ͔͙ͣͭͦ͒ ͝ͻ ͍͙Ύ͍͔ͤͤ͡ΎύΤ 

ς ͨͪͦͺ͔͚ͫͤͦ͜-͙ͦͫͦ͋ͫͭͫͤ͊͜ ͙ͨͦ͘ͼ͜Ύ ͔͎͎͍ͨ͒͊ͦ͜Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͯͫͨ͜΄ͤͦ 
͙͍͍͙͊ͭͯ͊ͭ͘͟͜ ͚ ͍͙͍͙ͪͦ͊ͭ͘ ͙͒ͭΎ;ͯ ͍ͦ͋͒͊ͪͦ͊ͤͫͭ͜ΈΤ 

ς ͨͪͦͺ͔͚ͫͤͦ͜ ͤ͊͘;ͯ΅͜ ͙ͦͫͦ͋ͫͭͫͤ͜͜ Ύͦͫͭ͟͜ ͔͎͎͍ͨ͒͊ͦ͜Υ ͍͙ͫͦ͟͜ ͍ͪͤ͜͜ 
͍͙ͪͦͭͯ͘͟ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͜ ͍ͤͯͭͪ͜΄ͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͣͦͭ͊ͼ͜͝Σ ͍͙ͫͦ͊͟ ͭ͊ 
͔͍͊͒͊ͭͤ͊͟ ͫ͊ͣͦͦͼͤ͊͜͟Σ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͪͦͫͭ͊ͤͤ͘ΎΦ 
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˽͔͙͒ͪͫͣͦ͜͟͡Σ ΅ͦ ͼ͜ Ύͦͫͭ͟͜ ͫͨͪ͊ͼΈ͍ͦͯΌͭΈ ͙͡΄͔ ͍ ͙͔ͫͫͭͣ͜  ͚ͭͦ͒͜Σ ͙ͦ͟͡ 
ͨ͒ͨͦͪ͜Ύ͍͒ͦ͊ͤ͟͜ ͭͦͣͯΣ ΅ͦ ͙ͪͦ͋ͭΈ ͡Ό͙͒ͤͯ ͔͎͎ͨ͒͊ͦͦͣΣ ς ζ͋͊͗͊ͤͤΎͣ ͙͙͗ͭ ͍ 
ͯ;ͤ͜η. 

͔̋ ͦ͒ͤ͜ΊΌ ͙͍ͦͫͦ͋ͫͭ͜͡Ό ͙ͪͦ͋ͦͭ ͘ ͍͙͙͙ͭ͊͊ͤͦͭͣ͡ ͒ͭ͜Έ͙ͣ Ί ͊ͯ͘͡;͔ͤͤΎ 
ͨͪͦͺ͔ͫͦͪͫΈͦ͟-͍͙͊͒͊͟͡ͼΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ 
͍͙͙ͨͪͦͦ͒ͭ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͯ ͪͦ͋ͦͭͯ ͘ ͯ;ͤΎ͙ͣ ͜ ;͔͔ͪ͘ ͙͔ͫͫͭͣͯ ͍͒ͦ͒͊ͭͦͦ͟͝ 
͍͙ͦͫͭ͜ ͘ ͔͎͎͙ͨ͒͊ͦ͊ͣ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͍ͫ͜ͻ ͙͍ͭͨ͜Φ 

́͊͟Σ ͘͜ ͤ͜͜ͼ͙͍͙͊ͭ͜ ˤ͔ͭ͋ͫ͜Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ 
˽Φ ˸ Φ ˸ ͊΄͔͍ͪͦ͊ ͫͨ͜͡Έͤͦ ͘ ͍̂ͨͪ͊ͤͤ͜͡Ύͣ ͍͙ͦͫͭ͜ ˤ͔ͭ͋ͫ͜Έ͎ͦͦ͟ ͍͙ͦ͋ͦͤͦͣͯ͟͟͡ ͤ͊ 
͋͊͘͜ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͣͫͭ͊͜ ˤ͔ͭ͋ͫ͜Έ͊͟ ͍͔ͫͭͦͪͤ͜ мп ͍ͤ͊;͊͡Έͤͦ-͍ͤ͊ͯͦͦ͟-
ͦͤͫͯ͟͡Έͭ͊ͼ͚͙ͤ͜ͻ ό͔͔͙ͦͣͨͭͤͭͤͫͤ͟͜ͻύ ͼ͔͍ͤͭͪ͜Φ ˤ͙͒ͣͭͣͦ͜͜Σ ΅ͦ ͙ͦ͒ͤͣ ͘͜ ͤ͊ͨͪΎ͍ͣ͜ 
͙ͪͦ͋ͦͭ ͼ͔͍ͤͭͪ͜ Ί ͙͔ͨͦͫͤͤ͡Ύ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͍ͫ͊͒ͦͦ͟͡͝ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ 
͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜Σ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͦ͋͒͊ͪͦ-
͍͙͙͊ͤͣ ͒ͭ͜Έ͙ͣΦ ̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͔͔ͨͪ͒͋͊;͔ͤͦ ͍͔͔ͨͪͦ͒ͤͤΎ ͙͙ͤ͘͟ ͊͘ͻ͍ͦ͒͜Υ 
ς ͪͦͪͦ͋͘͡ΎΌͭΈͫΎ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͔͙ͣͭͦ͒;ͤ͜ ͋Ό͔͔ͭͤ͜͡ ͒͡Ύ ͙͊ͫͤ͟͡ͻ 
͔͍͙͍ͪͤ͟͜͟͜Σ ͯ;͙͔͍ͭ͜͡-͔͔͙͍ͨͪ͒ͣͭͤ͟͜Σ ͔͎͎͍ͨ͒͊ͦ͜-͙ͨͫͻ͎͍ͦͦ͜͡Σ ͊ ͭ͊ͦ͗͟ 
͙ͣͦͦ͒͡ͻ ͺ͊ͻ͍͜ͼ͍͜Τ 

ς ͎͍ͦͪ͊ͤͦͯ͘͜ΌͭΈͫΎ ͍͙͍͙ͫͭ͊͟ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ 
͍͙͊͒͊͟͡;͍͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜Τ 

ς ͍͙͙ͫͨͪͦ͋ͭͤ͜͜͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ ͪͦ͋ͦͭ͜ ͔͙ͣͭͦ͒;͙ͤͻ 
ͦ͋ΩΊ͒ͤ͊ͤΈ ͔͎͎͍ͨ͒͊ͦ͜-͙ͨͫͻ͎͍ͦͦ͜͡ ͜ ͍;͙͔͍ͭ͜͡-͔͔͙͍ͨͪ͒ͣͭͤ͟͜Σ ͍ͨͪͦͦ͒ΎͭΈ 
͎ͪͯ͟͜͡ ͙ͫͭͦ͡Σ ͊ͫ͒͊ͤͤ͘͜Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍ͭ͊͜͡Έͤ͜Σ Ύ͙ͪͣ͊ͪ͟ ͍ͤ͊ͯͦͦ͟-
͔͙ͣͭͦ͒;͙ͤͻ ͔͚͒͜Τ 

ς ͍͙͊͒͊͟͡;͜ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͎ͦͭͯΌͭΈ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤ͜ ͙͙ͨͦͫ͋ͤ͜͟Σ 
͙ͨͪͤ͊͘;͔ͤ͜ ͒͡Ύ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ΄͙ͦ͟͡Φ 
ˤ͍͊͗͊ΊͣͦΣ ΅ͦ ͍;͙͔ͭ͡Έ Ύ͟ ͨͪͦͺ͔ͫͦͤ͊͜͡ ͜ Ύ͟ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͍͙͔ͨͦͤͤ ͙ͣ͊ͭ 

͍͍͒ͨͦ͒ͤͯ͜͜ ͔͔͙ͭͦͪͭ;ͤͯ ͜ ͙ͨͪ͊ͭ͟;ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͒͡Ύ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ 
͒ͭ͜Έ͙ͣΣ ͍͙ͣͭ͜ ͙ͪͦͨͤ͊ͭ͘͘͜ ͙ͦͤ͊͘͟ ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜Σ ͍͙͋ͯ͒ͯ͊ͭ ͍ͤ͊;͊ͤͤΎ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͎͍͒͊ͤͦͫͭͯ͊ͤͤ͜ΎΦ ˹͊ ͋͊͘͜ ͔̇ͤͭͪͯ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͭ͊ 
͔ͦͪ͟͟ͼ͚ͤͦ͜͝ ͎͙͒ͦͨͦͣͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͔͙ͫͣͤ͊ͪ͜ ͒͡Ύ ͔͎͎͍ͨ͒͊ͦ͜-
͙ͨͫͻ͎͍ͦͦ͜͡ ͘͜ ͍͙Ύ͍͔ͤͤ͡Ύ ͚ ͍ͫͯͨͪͦͦ͒ͯ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͭ͊ ͣͦͦ͒͜͡Φ 

˭ ͔ͣͭͦΌ ͍͙ͪͦͭͯ͘͟ ͔͔ͤͭͪͫͯ͜ ͯ;͍ͤ͜ ͒ͦ ͍ͤ͊ͯͦͦ͟͝ ͚ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ 
͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͔ͪ͊ͯ͘͜͡ΊͭΈͫΎ ͎ͨͪͦͪ͊ͣ͊ ζ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͤ͊ͯͦͦ͟-
͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͙ͪͦ͋ͦͭ ͯ;͍ͤ͜ ˤ͔ͭ͋ͫ͜Έͦ͟͝ ͦ͋͊ͫͭ͜͡ηΣ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͙ͦͤͯͪͫ͟͟ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͍͍͒ͨͦ͒ͤͦ͜͜͝ ͔͙͙ͭͣ͊ͭ͟Φ 

˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͘ ;͙ͫ͊͡ ͚ͤ͊͋͜͡Έ΄ ͍͒ͦͫ͒͜;͔͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜ 
͍͔ͫͭͦͪͤͦ ͙ͦͦͪ͒ͤ͊͟ͼ͚͔ͤ͜ ͋ΌͪͦΣ Ύ͔͟ ͍͙ͦͤͯ͟Ί ͍͊͒͊ͤͤ͘Ύ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎ 
͔͎͎͍ͨ͒͊ͦ͜ ΄͟͜͡ ͭ͊ ͎͚ͣͤ͊͘͜͜ ͦ͋͊ͫͭ͜͡ ͘ ͙ͪͤ͘͜ͻ ͙ͨͭ͊ͤΈ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ 
ͨͪͦͼ͔ͫͯΦ ̋ͦͪ͜;ͤͦ ͒͡Ύ ͯ;͍ͤ͜ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͔͎ͪͦͤ͊͜͡Έͤ͊ ͍ͤ͊ͯͦͦ͟-͙ͨͪ͊ͭ͟;ͤ͊ 
ͦͤ͟ͺ͔͔ͪͤͼ͜Ύ ζ˩͍͙ͪ͊͟ηΦ ˽ͫ͜͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ ͦ͋͊ͫͤͦ͡͝ ͦͤ͟ͺ͔͔ͪͤͼ͜͝ ͔͍͙͙ͪͤ͟͜͟ 
͔͔͙ͨͪ͒ͣͭͤͻ ͔ͫ͟ͼ͚͜ ͙ͦͦͪ͒ͤ͊͟ͼ͚͎ͤͦͦ͜ ͋Όͪͦ ͦͤͫͯ͟͡ΈͭͯΌͭΈ ΄͟͜͡Έ͙ͤͻ 
͔͎͎͍ͨ͒͊ͦ͜ ͘͜ ͦͺ͔ͦͪͣͤͤ͡Ύ ͍͙ͤ͊ͯͦ͟ͻ ͔͍ͨͪͦͭ͟͜ ͒͡Ύ ͯ;͊ͫͭ͜ ͍ ͔ͪͫͨͯ͋͊ͤͫ͜͟͡Έͦͣͯ͟ 
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͎ͦ͡Ύ͒͜-ͦͤͯͪͫ͟͟͜Φ ́ͫͤ͊͜ ͍ͫͨͨͪ͊͜ͼΎ ΄͟͜͡Έ͙ͤͻ ͯ;͙͔͍ͭ͜͡ ͜ ͍͍ͯͫ͘͜Έ͙͟ͻ 
ͦͤͫͯ͟͡Έ͍ͭ͊ͤͭ͜ ͍͙͒ͦͦ͊͘͡͡ ͤ͊͘;ͤͦ ͍͙ͨ͒͜΅͙͙ͭ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͔͎͎͍ͨ͒͊ͦ͜ ͍ ͙ͨͭ͊ͤͤ͜ 
͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤ͜Σ ͊ ͭ͊ͦ͗͟ ͎͙͒ͦͣͦͭͫΎ ͔͍͙ͨͤͻ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͤ͊ ͔ͪͫͨͯ͋͊ͤͫ͜͟͡Έͦͣͯ͟ ͍ͪͤ͜͜Σ ͊͘ ͯ;͊ͫͭΌ ͝ͻ ͯ ͔ͪͫͨͯ͋͊ͤͫ͜͟͡Έ͙͟ͻ 
͍͙ͤ͊ͯͦ͟ͻ ͦͤ͟ͺ͔͔ͪͤͼ͜Ύͻ όˣ͍ͦ͋ͪͦ͊Σ нлмпύΦ 

˭ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͍͙͍͙͊͗ͣ͡ ͔ͦͣͨͦͤͤͭͦͣ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ Ί ͍͍͔͔͒ͤͤΎ ͒ͦ 
͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊͡Έͤͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ζ˿ͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͦͫͤͦ 
͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣη ό˴͔͍ͦͪͤͫ͊͟ΎΣ нлмсύΦ ˸͔ͭ͊ ͒͊ͤͦ͝ 
͙͒ͫͼ͙͙ͨͤ͜͡ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͭ͊ ͍͙ͤ͊;ͦ͟ 
ͯ ͎͊ͯ͘͜͡ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣ ͭ͊ 
͎͍ͨ͒ͦͭͦͯ͜͟ ͝ͻ ͒ͦ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͚ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ΅ͦ͒ͦ ͪ͊ͤͤΈ͎ͦͦ 
͎͍͒͊ͤͦͫͭͯ͊ͤͤ͜ΎΣ ͙͙ͨ͒ͭͪͣ͜͟ ͭ͊ ͍͙ͪͦͭͯ͘͟ ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͚ ͭ͊͊ͤͭͯ͡ 
ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡ΎΦ 

̂ ͎ͨͪͦͪ͊ͣ͜ ͔͊͊͒ͤͦ͘͟͡ ͙ͤͯ͘͟ ͙ͨͦ͘ͼ͚͜Σ Ύ͟͜ Ί ͍͙ͤ͊͒͘;͚͊ͤͦ ͍͙͍͙͙͊͗ͣ͡ 
͒͡Ύ ͪͦͯͣͤͤ͘͜Ύ ͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͭ͊ ͔͙͍͙ͪ͊ͭͤ͟ͻ ͔͚͒ͭ͜Υ 
͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ͜ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͎͙ͨͪͦͪ͊ͣ ζ˻͍͋͒͊ͪͦ͊ͤ͜ ͙͒ͭ͜η ͯ ͙ͨͪ͊ͭ͟ͼ͜ ͙ͪͦ͋ͦͭ 
͍ͫ͜ͻ ͔͎͚͊ͭͦͪ͟͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻΣ ͫͦͼ͊͜͡Έ͙ͤͻΣ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͊ ͭ͊ͦ͗͟ 
͔͔ͨͪ͒͋͊;͊Ί ͙͚͙ͨͪͦͣ ͍͔͔ͨͪͦ͒ͤͤΎ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͊ͤ͘ΎͭΈ ό͔͎͍͙ͭͪͤͤͦ͜ͻΣ 
͔ͦͪ͟͟ͼ͚͙ͤ͜ͻΣ ͎͍͙ͪͦ͜ͻ ͭͦ΅ͦύ ͘ ͒ͭ͜Έ͙ͣ ͘ ͍͙ͪͦͭͯ͘͟ ͍ ͙ͤͻ ͙͔ͣͫͤͤ͡ΎΣ ͨ͊ͣΩΎͭ͜Σ 
͎͙ͦ͜͟͡Σ ͍͙ͤ͊;ͦ͟ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͙ͪͦ͋ͦͭΦ 

˭ͣͫͭͦͣ͜ ͍ͤ͊;͊͡Έͤͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ζ˿ͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͪͦ͋ͦͭ͊ ͘ 
͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͒ͭ͜Έ͙ͣη ͔͔ͨͪ͒͋͊;͔ͤͦ ͍͙͍͔ͫͭͤͤ͜͡Ύ ͙ͨͭ͊ͤͤΎ ͙͙ͨͪͪͦ͒ 
͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜Σ ͔͙͍ͪ͊ͭͤͦͫͭ͟͜ ͙͙͙͒ͭͤΣ ͪͦͯͣͤͤ͘͜Ύ ͯ;ͤΎ ͘ ͙ͨͦ͘ͼ͜͝ ͔͔͙͍ͨͪͫͨͭ͟ 
͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˾͔ͯ͘͡Έͭ͊ͭͦͣ ͎ͭ͊ͦͦ͟ ͍͙ͪͦͭͯ͘͟ ͍͙ͨͦͤͤ͊ ͙ͫͭ͊ͭ 
͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ Ύ͊͟ ͍͔ͫ͋͜;ͤͦ ͚ ͎͚͊ͪͣͦͤͤͦ͜ ͨͦΊ͒ͤͯΊ ͍ ͫͦ͋͜Υ 

ς ͪ ͍͙ͦͭͦ͘͟ ͡Ό͒ͫΈ͙͟ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͍͙΅͎ͦͦ ͍ͪͤ͜ΎΤ 
ς Ί͒ͤͫͭ͜Έ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͭ͊ ͍ͭͦͪ;͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 

͍ͫͦ͝ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͤ͊ ͎͊͊͘͡Έͤͯ ͙ͦͪͫͭ͟Έ ͫͯͫͨ͜͡Έ͍ͫͭ͊Τ 
ς Ί͒ͤͫͭ͜Έ ͊ͭͯ͊͊͘͟͜͡ͼ͜͝ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͤ͊͒͋͊ͤͤΎ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍ ͙͗ͭͭΎ 

͙͍ͤ͒͒͊͜͜ ͜ ͎͋͊͊͘;͔ͤͤΎ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͍͙͍ͭͦ͊ͪͫͭ͊ ͙͗ͭͭΎͣ ͜ ͍ͭͦͪ;ͫͭ͜Ό ͙͍ͤ͒͒͊͜͜Φ 
˽͔͙͒ͪͫͣͦ͜͟͡Σ ΅ͦ ͣͫͭ͘͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͨͪͦͨͦͤͯΊ ͎ͨͦ͡Ύ͙ͤͯͭ ͤ͊ 

͍͙ͻ͍ͦ͊ͤͤΎ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ Ύ͟ ͤ͊ ͨͪͦͼ͔ͫ ͍ͭͦͪ;͙͚Σ ΅ͦ ͍ͫͭͦͪΌΊ ͔ͦ͗ͤ͟ ͪ͊͘ 
͜ ͍ ͦ͗ͤͦͣͯ͟ ͔ͦͪͣͦͣͯ͟ ͍͙ͨ͊͒ͯ͟ ΅ͦͫΈ ͍͔ͤͦΣ ͔ͭΣ ;͎ͦͦ ͔ͤ ͋ͯͦ͡ ͍ ͍͒ͦͫ͒͜͜Σ ͜ ͍ͤ͜ 
͔ͤ ͔ͣͦ͗ ͙͋ͯͭ ͤ͜΄͙ͣΣ ͦͫ͟͜͡Έ͙͟ ͦ͗ͤ͊͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΣ ͦ͗ͤ͊͟ ͔ͦͪͣ͊͟ 
͎ͪͯͨ͊Σ ͙͚ͦ͗ͤ͟ ͊͊͒͘͟͡ ͍͙ͦͫͭ͜ ͔͍ͤͨͦͭͦͪͤ͜ ͯ ͍ͫͦΊͣͯ ͦ͋ͪ͊͘͜ ͚ ͫͦͼ͊͜͡Έͤͦ-
͙ͨͫͻ͎ͦͦ͜͡;ͤͦͣͯ ͣͫͭ͘͜͜Φ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͼ͔Σ ͍͙͙ͦͫͤͦͤͣ ͍͊͒͊ͤͤ͘Ύ͙ͣ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
ͯͪͫͯ͟ Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͙ͤͻΣ ͔͎ͣͭͦ͒ͦͦ͜͡;͙ͤͻΣ ͔͔͙ͭͦͪͭ;͙ͤͻ 
͔͍͊ͫͨͭ͟͜ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͙ͭͻΣ ͻͭͦ ͍ͤ͊;͊ΊͭΈͫΎΣ ͍͙͔ͪͦ͋ͤͤ͡Ύ ͯ 
͔͍ͫͭͯ͒ͤͭ͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͙ͪͦ͋ͦͭ ͘ ͒͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡Σ ͊ ͭ͊ͦ͗͟ 
͍͒ͨͪ͊͜ͼΌ͍͊ͤͤΎ ͔͙͙ͣͭͦ͒͟ ͍͙Ύ͍͔ͤͤ͡ΎΣ ͔͍ͨͪͦͭͯ͊ͤͤ͟ΎΣ ͦͤͫͭͪͯ͟Ό͍͊ͤͤΎ ͚ 
͔ͣͦ͒͡Ό͍͊ͤͤΎ ͍͊ͫͤͦ͡͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΦ  
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̂ͫ ͔ ͍͙΅͔ ͔͔͔ͦͪͫͤ͟͡ ͔ͪ͊ͯ͘͜͡ΊͭΈͫΎ ;͔͔ͪ͘ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͺ͙ͦͪͣ ͊ͤ͘ΎͭΈ ͘͜ 
͔͙ͫͭͯ͒ͤͭ͊ͣΣ ͊ ͔ͫ͊ͣΥ ͔ͨͪͦ͋ͣͤͦ͡-͎͍͒͊ͦͦ͜͜͡Σ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͭ͊ ͎ͦ͡Ύ͍͒ͦ͜ ͔͟͡ͼ͜͝Σ 
͙͒ͫͯͫ͟͜͝Σ ͎͙ͪ͜-͔͎͙ͭͪͤͤ͜Σ ͦͤͫͯ͟͡Έͭ͊ͼ͜͝Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͍͔͙ͫͨ͋ͫ͒͜͜Σ ͍͜͡Έ͙͚ͤ ͍͙͋ͪ͜ 
͔͙ͭͣΣ ͔͙͚ͨͪͦ͋ͣͤ͡ ͔ͫͣͤ͊ͪ͜Σ ͙ͨͫΈ͍ͣͦ͜ ͙ͪͦ͋ͦͭΣ ͍͔ͫͭͦͪͤͤΎ ͨͦͪͭͺͦͦ͜͡Σ 
͙ͤ͊ͨͫ͊ͤͤΎ ͔͔ͫΣ ͪͦͪͦ͋͊͘͟ ͍͊ͭͦͪͫΈ͙͟ͻ ͎ͨͪͦͪ͊ͣ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍ͫͯͨͪͦͦ͒ͯ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͭ͊ ͍͙͙ͭ͊͊ͤͦͭ͡ͻ ͔͚͒ͭ͜Φ 

˭͍͊͗͊Ό;͙ ͤ͊ ͙͙͚ͦͭͪͣ͊ͤ ͙͙͍͙͚ͨͦͭͤ͘ ͍͒ͦͫ͒͜ ͤ͊΄͙ͻ ͍ͫͯͫ͒͜͜ ͯ 
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όͫͫΦ 183ς187) (Bobrovka, T., Antonova, O. (2004). Studying the readiness of teachers to work 
with gifted students. Formation of professional competence of the future teacher of a foreign 
language by means of innovative educational technologies, (pp. 183ς187)). 

оΦ ˣ͍ͦ͋ͪͦ͊, ˩Φ ˿ΦΣ ˨͔͙͙͒ͤͤ͟, ˢΦ ˶Φ όнлмпύΦ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ 
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Dedinkin, A. L. (2014). Organization of cooperation between the university and education 
institutions on issues of work with gifted children. Psychological and pedagogical support of 
giftedness, (pp. 9ς11)). 
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(Boichenko, M. A. (2015). Future teacher training programs for gifted and talented students 
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at the US, Canadian and UK universities. Pedagogical sciences: theory, history, innovative 
technologies, 1 (45), 10ς17). 
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activity (socio-pedagogical bases of work with gifted children): educational and 
methodological complex. Minsk: BSPU named after Tank). 

6. http://sch8.krichev.edu.by/ru/main.aspx?guid=5991 
7. http://sch27.minsk.edu.by/ru/main.aspx?guid=93091 
 

˾˩˭̑˸˩ 
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ͪ͊͋ͦͭ· ͫ ͔ͦ͒͊ͪͤͤ·͙ͣ ͔͒ͭΈ͙ͣηΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔ͦ͒͊ͪͤͤ·͚ ͔͔ͪ͋ͤͦ͟Σ ͭ͊͊ͤͭ͡Σ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͎͍ͨͦ͒ͦͭͦ͊͟Σ 
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͔͔͎ͫͪ͒ͤͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͯ;͔͔͙͔ͪ͗͒ͤ ͍·ͫ΄͔͎ͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͯ;͔͔͙͔ͪ͗͒ͤ 
͙͔͒ͦͨͦͤͭ͡͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

 
SUMMARY 

Zosymenko Oksana. Peculiarities of training teachers to work with gifted children: a 
description of the experience. 

The aim of the article is to describe the experience of the Republic of Belarus, which 
has a rich practical experience in working with gifted children and teacher training, which 
involves the Ministry of Education of the country, higher education institutions, public and 
private organizations. 

The studies allowed the author to argue that the problem of identifying, teaching and 
supporting gifted and talented children and youth today is one of the most important 
directions of the state policy of Belarus in the field of education. Thus, in the country, such 
ǎǘŀǘŜ ǇǊƻƎǊŀƳǎ ŀǎ άDƛŦǘŜŘ /ƘƛƭŘǊŜƴέΣ ά¸ƻǳǘƘ ƻŦ .ŜƭŀǊǳǎέ ŀƴŘ ά¸ƻǳƴƎ ¢ŀƭŜƴǘǎ ƻŦ .ŜƭŀǊǳǎέ ƘŀǾŜ 
been developed and operated; three special funds of the President of the Republic of Belarus 
have been created: on support of culture and art; on the social support of gifted pupils and 
students; on support of gifted students. 

The article states that the versatility and complexity of the phenomenon of giftedness 
determines the expediency of the existence of various directions, forms and methods of 
working with gifted and highly motivated children. Requirements for state programs aimed 
at teaching gifted children with general (mental) giftedness and some kinds of special talent 
(linguistic, mathematical, etc.) are revealed. 

http://elib.bspu.by/browse?type=author&value=%D0%9C%D0%B0%D1%81%D0%BA%D0%B0%D0%BB%D0%B5%D0%B2%D0%B8%D1%87%2C+%D0%AE%D0%BB%D0%B8%D1%8F+%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://sch8.krichev.edu.by/ru/main.aspx?guid=5991
http://sch27.minsk.edu.by/ru/main.aspx?guid=93091
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The author of the article presents a system of work with gifted children in Belarus; the 
attention is paid to the forms of studying children in the conditions of institutions of general 
secondary education and institutions of additional education, the components of training 
teachers for work with gifted and highly motivated children are revealed; the professional-
personal qualities necessary for work with gifted and highly motivated children are determined. 

The article proves that one of the peculiarities of work with talented children is 
involvement of the teaching staff of higher education institutions, which also allows to work with 
gifted students through a system of additional education with teachers of education institutions 
of all types. The experience of such cooperation is revealed on the example of the Vitebsk State 
University named after P. M. Masherov together with the Department of Education of the 
Vitebsk Regional Executive Committee on the basis of education institutions of the city of Vitebsk. 

The author of the article has found out that an important component of the future 
ǘŜŀŎƘŜǊǎΩ ǘǊŀƛƴƛƴƎ ǘƻ ǿƻǊƪ ǿƛǘƘ ƎƛŦǘŜŘ ŀƴŘ ƘƛƎƘƭȅ ƳƻǘƛǾŀǘŜŘ ŎƘƛƭŘǊŜƴ ƛǎ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ 
ŜŘǳŎŀǘƛƻƴŀƭ ŘƛǎŎƛǇƭƛƴŜ ά{ƻŎƛŀƭ-ǇŜŘŀƎƻƎƛŎŀƭ ōŀǎƛŎǎ ƻŦ ǿƻǊƪƛƴƎ ǿƛǘƘ ƎƛŦǘŜŘ ŎƘƛƭŘǊŜƴέ ƛƴ ǘƘŜ 
educational process, as well as the main goal, tasks and content of this course. 

Key words: gifted child, talent, vocational training, teacher, program, personal and 
professional qualities, general secondary education institution, higher education institution, 
additional education institution. 
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DOI 10.24139/2312-5993/2018.06/025-036 

 
˿́ˢ˹ ˸˩˨ˮ̉˹˻˲ ˻˿ˤ˱́ˮ ˿ ̊ˢ ˹ˢ ˽˻̉ˢ́˴̂ ̆̆ ˿́. 

 
̂ ͫͭ͊ͭͭ͜ ͔͔͔ͦͫͪ͒͗ͤͦ͘ ͍͎ͯ͊ͯ ͤ͊ ͫͭ͊ͤ͜ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ˿̊ˢ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ 

˭͔ͦͪͣ͊͟Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒͜͝ ̅Φ ˣ͎ͤ͊͘͜͜͡͡ ΅ͦ͒ͦ ͨͦͪ͊͟΅͔ͤͤΎ ͔͙ͣ͒;ͤͦ͝ 
͍ͦͫͭͤ͜Έͦ͝ ͙͎͙ͨ͊ͪ͊͒ͣ ͭ͊ ͎ͨͦ͡Ύ͙͒ ˢΦ͔͔̅ͫͤͪ͊͟͡ ΅ͦ͒ͦ ͎ͭͦͦ;͊ͫͤͦ͝ ͙ͫͭͯ͊ͼ͜͝ ͍ ͔͙ͣ͒;͚ͤ͜ 
͍ͦͫͭ͜͜Φ ́͊ͦ͗͟ ͘ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͍ ˢ͔͙ͣͪͼ͜ ͦͪͣ͟͜ ͙͊ͦͨ͊ͭ͡;͙ͤͻ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡ ό͍ͤ͊;͊͡Έ͙ͤͻ 
͍͊͊͒͘͟͜͡ ͙ͭͪ͊͒ͼ͚ͤͦ͜͝ ͔͙ͣ͒ͼ͙͙ͤύ ͍͙ͫͤͯ͊͜͡ ͙͍ͨͪ͊ͭͤ͜ ό͔ͦͣͪ͟ͼ͚ͤ͜͜ύ ͭ͊ ͔ͫͭ͊ͤͭͫ͟Έ͟͜ 
͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Φ ˨ͦ ͦͫͭ͊ͤͤ͜ͻ ͔͙ͤ͊͗͊͡͡ ͎͔͙ͦͣͦͨ͊ͭ;ͤ͊Σ ͔͔͙ͭ͟͟͡;ͤ͊Σ ͺ͔͙ͦͣ͒͘͜͜;ͤ͊ ͭ͊ 
͔͙ͦͫͭͦͨ͊ͭ;ͤ͊ ΄͙ͦ͟͡Φ ̂ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͨͦ͒͊ͤͦ ͦͪͦͭͯ͟͟ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ ͊ͤ͊͘͘;͔͙ͤͻ 
͔ͫͭ͊ͤͭͫ͟Έ͙͟ͻ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡ ό͊͘ ˢΦ ̅ ͔͔ͫͤͪͦͣ͟͡).  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟ ͔͙ͣ͒;ͤ͊ ͍ͦͫͭ͊͜Σ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͎ͨͦ͡Ύ͙͒Σ  ̅Φ x ͎ͤ͘͜͜͡͡Σ 
ˢΦ ̅ ͔͔ͫͤͪ͟͡Σ ͙͍ͨͪ͊ͭͤ͊ ό͔ͦͣͪ͟ͼ͚ͤ͊͜ύ ͔͙ͣ͒;ͤ͊ ΄ͦ͊͟͡Σ ͔ͫͭ͊ͤͭͫ͟Έ͊͟ ͔͙ͣ͒;ͤ͊ ΄ͦ͊͟͡Σ 
͎͔͙ͦͣͦͨ͊ͭΣ ͔͔͙͙ͭ͟͟͟͡Σ ͺ͔͙͙ͦͣ͒͘͜͜͟Σ ͔͙ͦͫͭͦͨ͊ͭΦ  

 
˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ̂ ͦ͗ͤͦ͟͝ ͙ͪ͊ͤ͟͝ ͍ ͔͍͙͚ͨͤ ͔ͨͪͦ͒͜ ͍͙͙ͤ͊͟ΌͭΈ 

͙͍ͪͦ͘͟͜ ͍͙ͫͭ͊ͤͦ΅͊ ͍ ͙ͪͤ͘͜ͻ ͎͊ͯ͘͡ΎͻΦ ͔̇ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͎͋͊͊ͭΈͦͻ ;͙͙͍ͤͤ͟͜Σ ͊ ͔ͫ͊ͣ 
͍͒͜ ͫͦͼ͊͜͡Έ͙ͤͻΣ ͙ͨͦͭ͜͡;͙ͤͻΣ ͔ͦͤͦͣ͟͜;͙ͤͻΣ ͯ͟͡Έ͙ͭͯͪͤͻΣ ͍ͦͫͭͤ͜͜ͻ ͭͦ΅ͦΦ ˹͔ 
͍͙ͤΎͭͦ͟ ͜ ˿̊ˢΦ ˿͍ͨͪ͊͊ ͍ ͭͦͣͯΣ ΅ͦ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͯ ͪ͊ͤ͟͜͝ ͋ͯͦ͡ ͍ͦͤͫͭ͊ͭͦ͊ͤͦ͟ 
͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ ͔͙ͣ͒;ͤͦ͝ ͎͙͒ͦͨͦͣͦ ͚ ͍͙ͫͦ͊͟ ͔ͫͣͪͭͤͫͭ͜ΈΣ ΅ͦ ͨͪΎͣͦ ͔͊͗͊ͦ͘͡͡ 
͍͒͜ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜Φ ˻ͫ͟͜͡Έ͙͟Σ ͔ͤ ͣ͊Ό;͙ ͔ͤ͊͗ͤͦ͡͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ 
͙ͨͪ͊ͭͯ͟͟Ό;͙͚ ͊ͪ͜͟͡ ͔ͤ ͎ͣ͜ ͍͙͍͙ͯ͊ͭ͜͟͡ ͍ͤ͊ͭ͜Έ ͔͎͙͚͟͡ ͔͔͎ͨͪ͋͜ ͻ͍͙ͦͪͦ͋Φ ˢ͔͒͗ 
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͍͔ͪͤ͜Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍͊͗͊͘͡ ͍͒͜ Ύͦͫͭ͟͜ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡Σ ΅ͦ 
͍͙ͨͪͦͨͦͤͯ͊͡ ͎ͭͦͦ;͊ͫͤ͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Σ ͋͜͡Έ΄ͫͭ͜Έ ͘͜ Ύ͙͟ͻ ͙ͣ͊͡ ͼͦͣ͜͟͡ 
͔͍ͤ͊͒ͦ͘͜͡Έͤ͜ ͍͙ͯͣͦ ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ 

˿͔͊ͣ ͭͦͣͯ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͊ͣͦ͗ͤ͘͜ ͜ ͍͙͍͍ͨͦ͜͡ ͡Ό͙͒ ˿̊ˢ ͨͦ;͙͊͡ 
ͼ͍͙͙͊ͭͫ͜͟Ύ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͚ ͔͔͍͎͙ͨͪ͊͊ͣΣ ΅ͦ ͙ͤ͊͒͊͡ ͋ ͡Ό͍͒ͫͭͯ ͔͙ͣ͒ͼ͙ͤ͊ ͜ 
͔͙ͣ͒;ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˤ͙ͦͤ ͍͙͙ͯͫ͒ͦͣ͜͡Σ ΅ͦ ͝ͻ ͭ͊ ͚ͣ͊͋ͯͭͤΊ ͨͦͦͤͤ͟͜͡Ύ 
͔ͣͦ͗͘ ͙͋ͦͪͦͭͫΎ ͘ ͔͚͙͙ͫͪͦͤͣ͘ ͊͘ͻ͍ͦͪΌ͍͊ͤͤΎ͙ͣΣ ͔͔͎͙͋ͪͭ͘ ͍͒ͦͪͦ͘ΩΎ ͜ 
͍͙͙ͨͪͦ͒ͦ͗ͭ ͙͗ͭͭΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͊͟͜͡ͺ͍ͦ͊ͤͦ͜͟͝ ͔͙ͣ͒;ͤͦ͝ ͎͙͒ͦͨͦͣͦ ͚ 
͍͙ͤͦͻ ͍͙͍͒ͪͭͭ͜͟͜ ͯ ͎͊ͯ͘͜͡ ͔͙ͣ͒ͼ͙͙ͤ ό.ƛƭƭƛƴƎǎΣ 1903, p. 769). 

̂ мфмл ͪΦ ͍͙͚͒ͦͣ͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͔͎͎ͨ͒͊ͦ ͭ͊ ͔ͪͺͦͪͣ͊ͭͦͪ ͔͙ͣ͒;ͤͦ͝ 
͍͙ͦͫͭ͜ ˢ͋ͪ͊ͻ͊ͣ ͔͔̅ͫͤͪ͟͡ όмуссςмфрфύ ͊ͤ͊͘͘;͍͊Υ ζ̒͟΅ͦ ͔͙ͣ͒;ͤ͊ ͍ͦͫͭ͊͜ 
͍͙ͦͤͯ͟Ί ͫͦͼ͊͜͡Έͤͯ ͺͯͤ͟ͼ͜ΌΣ ͭͦ ͍ͦͤ͊ ͔ͤ Ί ͍͊ͫͤͫͭ͜͡Ό ͒͡Ύ ͙ͤͫͭͭͯ͜ͼ͚͎ͤͦͦ͜Σ ͊͋ͦ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͙͍ͦͪͫͭͯ͊ͤͤ͟ΎΦ ˿ͯͫͨ͜͡Έ͍ͫͭͦ ͍͙ͨͦͤͤͦ ͔͔͊͋ͨ͘͘;͙͙ͭ ͊ͫ͋͘͜ ͒͡Ύ 
͝͝ ͙͙ͨ͒ͭͪͣ͜͟Τ ͊ͦͤ͘͟ ͍͙͔ͨͦͤͤ ͔͙͍͙͙ͯͤͣͦ͗ͭ͡ ͋ͯ͒Έ-Ύ͚͟͜ ͦͫͦ͋͜ ͊͋ͦ ͍ͯͫͭ͊ͤͦ͜ 
͙͋ͯͭ ͊ͯ͘͡;͔͙ͤͣ ͯ ͔͙ͣ͒;ͤͯ ͍ͦͫͭͯ͜ ͊͘ ͍͙ͯͣͦ͊ͣΣ ΅ͦ ͔ͤ ͍ͫͨͨ͊͒͊͜ΌͭΈ ͘ 
͙ͨͦ͘ͼ͜ΊΌ ͫͯͫͨ͜͡Έ͍ͫͭ͊η όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мнтύΦ ́ͦ͗Σ ͦͫ͟͜͡Έ͙͟ ͊ͪ͜͟͡ Ί 
ͫͦͼ͊͜͡Έ͙ͤͣ ͔ͤͫͭͪͯͣͤͭͦͣ͜Σ ͔͍͒ͪ͗͊͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͔͔͊͋ͨ͘͘;͙͙ͭ ͚͎ͦͦ ͔ͤ͊͗ͤͯ͡ 
͎͍ͨ͒ͦͭͦͯ͜͟Φ ˭͜ ͍͎ͫͦͦ ͋ͦͯ͟Σ ͔͙ͣ͒;ͤ͊ ΄ͦ͊͟͡ Ί ͦͪͨͦͪ͊͟ͼ͜ΊΌ ͫͯͫͨ͜͡Έ͎ͤͦͦ 
͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡ΎΦ ˤͦͤ͊ ͍͔ͫͭͦͪͤ͊ ͔͍͒ͪ͗͊ͦΌ ͚ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͔͍͒ͪ͗͊ͤ͜ 
͊ͪͤ͜͟͜͡Φ ́͊͊͟ ͍ͯͫͭ͊ͤͦ͊ ͔ͤ ͔ͣͦ͗ ͙͙ͯͤͤͯͭ͟ ͫͦͼ͊͜͡Έͤͦ͝ ͙͙͙ͪͭ͟͟ ͭ͊ 
͔͎ͪͯ͡Ό͍͊ͤͤΎ ͍͙͒ͤͦͫͤ͜ όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мрпύΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍ͫ͒͜;͙ͭΈΣ ΅ͦ ͙ͨͭ͊ͤͤΎ ͨͪͦ ͫͭ͊ͤ 
͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ Ί ͊ͭͯ͊͟͡Έ͙ͤͣ ͍ 
ͤ͜΄͍͙ͦͣͦͤͻ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͔͒͗ͪ͊͡ͻΣ ͔͊͡ ͔ͤ ͒ͦͫͭ͊ͭͤΈͦ 
͍͔͙͒ͦ͋ͪ͊͗ͤͣ͜ ͯ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͘͜ ͫͭͦͪ͜͜͝ ͔͎͎͙ͨ͒͊ͦ͜͟Φ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ 
ͭ͊ͯ͟ ͙ͫͭͯ͊ͼ͜ΌΣ ͒͡Ύ ͤ͊΄ͦ͝ ͍͙ͪͦ͒͘͜͟ ͍͙͍͙͙͊͗ͣ͡ Ί ͨͪ͊ͼ͜ ˤΦ ˨ ͔͚͗ͤͫ͊ όͫͭͦͪ͜͜Ύ 
͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͍͙ͦͫͭ͜ύΣ ˣΦ x ͊ͪ͊ͤͫ͘Έͦ͟͝ όB. BarzanskyύΣ ̅Φ x ͎ͤ͊͘͜͜͡ όF. Billings), 
́Φ x ͔ͦͤͤͪ͊ όT. BonnerύΣ ˿Φ x ͪ͊ͯͤ͊ ό{Φ .ǊƻǿƴύΣ ˹Φ ˥ ͔͍ͭ͊͘͜ όN. Gevitz), 
˴Φ ˶ ͙͔ͯ͒ͣͪͪ͊ όYΦ [ǳŘƳŜǊŜǊύΣ ˢΦ ̅ ͔͔ͫͤͪ͊͟͡ !Φ CƭŜȄƴŜǊύ ͭ͊ ͤ͜Φ ό͍͙ͪͦͭͦ͘͟ 
͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ˿̊ˢ ͯ ̆̆ ͫͭΦύ ͭͦ΅ͦΦ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙͍͔ͫͭͤͤ͜͜͡ ͫͭ͊ͤͯ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͙ͣ͒;ͤͦ͝ 
͍͙ͦͫͭ͜ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦΣ ͔ͦͪͣ͊͘͟ ͔͔͔ͦͫͪ͒͗ͤͤ͘Ύ ͍͎͙ͯ͊ ͤ͊ ͙͍͙ͨͪ͊ͭͤͻ 
ό͔ͦͣͪ͟ͼ͚͙ͤ͜ͻύ ͭ͊ ͔ͫͭ͊ͤͭͫ͟Έ͙͟ͻ ͔͙ͣ͒;͙ͤͻ ΄ͦ͊͟͡ͻΦ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˽͒͜ ;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͙ͦͪͫͭ͊ͤͦ͟ 
ͭ͊͟͜ ͔͙ͣͭͦ͒Υ ͔͍͙͙ͪͫͭ;ͤͦ-͎͋͋ͦͪ͊͜͜͡ͺ͜;͙͚ͤ ς ͒͡Ύ ͍͙Ύ͍͔ͤͤ͡Ύ ͚ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝ 
͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍ͫͭͦͫͦͤͦ ͔͙͙ͨͪͦ͋ͣ͊ͭ͟͡ ͍͙ͪͦ͒͘͜͟Τ 
͎͋ͦͪ͊͜ͺ͜;͙͚ͤ ς ͒͡Ύ ͍͙͍;͔ͤͤΎ ͚ ͊ͤ͊ͯ͘͜͡ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͎ͨͦ͡Ύ͍͒͜ ̅Φ x ͎ͤ͊͘͜͜͡͡ ͭ͊ 
ˢΦ ̅ ͔͔ͫͤͪ͊͟͡ ΅ͦ͒ͦ ͫͭ͊ͤͯ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦΤ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔ͪͦͤͫͭͪͯ͟͟ͼ͜͝ ς ͒͡Ύ ͍͍͔͒ͭͦͪͤͤ͜Ύ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͔ͪ͊͡Έͤͦͫͭ͜ ΅ͦ͒ͦ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͙͍͙ͨͪ͊ͭͤͻ ό͔ͦͣͪ͟ͼ͚͙ͤ͜ͻύ ͭ͊ ͔ͫͭ͊ͤͭͫ͟Έ͙͟ͻ 
͔͙ͣ͒;͙ͤͻ ΄͟͜͡Φ  
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ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˨͙ͦͫ͒ͤ͜͟͡ ˤΦ ˨ ͔͚͗ͤͫ ͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ 
ͨͦ;͊ͭͦ͟ ̆̆ ͫͭΦ ζ͍ ͫͭͦͪ͜͜͝ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͍͙ͦͫͭ͜ ͍͋ͯ ͔͒ͯ͗ ͍͙͍͙͊͗ͣ͡Φ ˿͔͚ͪͦͤͯ͘ 
ͪͦ͡Έ ͎͙ͪ͊͘͜͡ ͯͪ͋͊ͤ͊͘͜ͼ͜ΎΣ ͤ͒ͯͫͭͪ͊͊͘͜͜͜͡ͼ͜Ύ ͭ͊ ͎ͣͣͪ͊͜͜ͼ͜ΎΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͨͪͦͺ͔͚ͫͤ͜͜ 
΄͙ͦ͟͡ ͨͦ;͙͊͡ ͍͎͍͙͒ͪ͊͊ͭ͜͜ ͍͔ͫ ͋͜͡Έ΄ͯ ͚ ͋͜͡Έ΄ͯ ͪͦ͡Έ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ 
ͪͦ͘΄͙ͪΌΌ;͙ ͍͚ͫ͜ ͍͙͍ͨ͡Σ ΅ͦ ͔ͤ ͎ͣͦͦ͡ ͔ͤ ͍͙͙͙͊ͭ͟͟͡ ͙͒ͫͯͫ͟͜͝Φ ̂ ͼ͔͚ ͔ͨͪͦ͒͜ 
ͫͺ͍ͦͪͣͯ͊͊ͫ͡Ύ ͫͯ;͊ͫͤ͊ ͔͙͊ͣͪ͊ͤͫ͟Έ͊͟ ͍ͦͫͭͤ͜Ύ ͙͔ͫͫͭͣ͊η ό˨͔͚͗ͤͫΣ нллтΣ ͫΦ норύΦ 

˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͒ͦ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͊͒͘͟͜͡Σ ΅ͦ ͤ͊͒͊ΌͭΈ ͔͙ͣ͒;ͤͯ ͍ͦͫͭͯ͜ 
ͯ ˿̊ˢΣ ͔ͤ͊͗͊ͭ͡Έ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Φ ́ͦ͗ ͫͤͯ͜Ί ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ 
͙ͫͭͯ͊ͼ͜ΌΣ Ύ͊͟ ͫ͊͊ͫ͟͡͡Ύ ͍ͤ͊ͦͦ͟͡ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡ ͭ͊ ͔͙͊ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͙ͣ͒;ͤͦ͝ 
͍͙ͦͫͭ͜ ͔ͦͪͣ͊͘͟Φ  

́͊͟Σ ˿Φ ˣͪ͊ͯͤ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͯ ˿̊ˢ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡ 
͙͚͙ͫͨͪͣ͊͡ ͔ͤͦ͒ͤͦͤ͊͘;ͤͦΣ ͔͊͒͗ ͍͙ͦͤ ͊ͫͦͼ͜Ό͍͙͊ͫ͡Ύ ͔ͤ ͭ͜͡Έ͙͟ ͘͜ ͙͊͊͒͊ͣ͘͟͡Σ 
΅ͦ ͍͙ͤ͊͒͊͊͡ ͔͙ͣ͒;ͤͯ ͍ͦͫͭͯ͜Σ ͊ ͜ ͘ ͔͔͔͔ͨͪͫͤ͡ͼΎ͙ͣ ͘ ͍͙̐ͪͦͨ ͭ͊ ͙ͤ͘Έ͙ͣ͟ 
͍͔ͪͤͣ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͊ͪ͜͟͜͡ ό.ǊƻǿƴΣ нллсΣ ͪΦ рύΦ 

˽͒͜ ;͊ͫ ͎ͣͣͪ͊͜͜ͼ͜͝ ͒ͦ ˿̊ˢ ͙ͤ͊ͨͪͤ͟͜ͼ͜ ̆˱̆ ͫͭΦ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͯ 
͎͋͊͊ͭΈͦͻ Ί͍͔͚ͪͦͨͼ͍͜ ͙͋ͯ͡ ͔ͫͭͯͨͤ͜ ͘ ͔͙ͣ͒ͼ͙͙ͤΣ ͊ ͭ͜Σ ͻͭͦ ͙͙͍ͨͪ͒͘͝ ͘͜ ˿͎ͭ͊ͪͦͦ 
͍ͫͭͯ͜Σ ͙͋͊͗͊͡ ͙͍͙ͦͭͪͣͯ͊ͭ ͔͙ͣ͒;ͤͯ ͍ͦͫͭͯ͜ ͊͘ Ί͍͔͚ͪͦͨͫΈͦ͟Ό ͔ͣͦ͒͡͡ΌΣ ͔͒ 
͊ͪ͜͟͡ΎΣ Ύ͙͚͟ ͍ͣ͊ ͫͭͯͨͤ͜ΈΣ ͙͍͙ͤ͊͊͘͡ ͨͪͦͺ͔ͫͦͪͦͣΦ ́ͦͣͯ ͻ͍͙͚ͦͪ Ί͍͔ͪͦͨΊͼΈΣ 
͙͍͗ͯ;͙ ͯ ˿̊ˢΣ ͍͔͗ ͔ͤ ͻ͍ͦͭ͜ ͚͙ͭ ͒ͦ ͙ͨͪ͊ͭͯ͟͟Ό;͎ͦͦ ͊ͪ͜͟͡Ύ όǇǊŀŎǘƛǘƛƻƴŜǊύΣ 
͔ͫͨͼ͊ͫͭ͊͜͜͡ όǎǇŜŎƛŀƭƛǎǘύ ;͙ ͦͤͫͯ͟͡Έͭ͊ͤͭ͊ όŎƻƴǎǳƭǘŀƴǘύΦ ˤͤ͜ ͍͔͍ͪͭ͊ͫ͘Ύ ͦ͒ͪ͊ͯ͘ ͒ͦ 
ͨͪͦͺ͔ͫͦͪ͊ ͍ ͔͙ͣ͒;ͤͦͣͯ ͼ͔ͤͭͪ͜Φ ͔̇Σ ͤ͊ ͒ͯͣͯ͟ ˿Φ ˣͪ͊ͯͤ͊Σ ;͙͊ͫͭͤ͊ 
Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͫͨ͊͒΅͙͙ͤΦ ̆ͦ;͊ ͍ ͋͜͡Έ΄ͦͫͭ͜ ΄͍ͭ͊ͭ͜ ͔ͤ ͋ͯͦ͡ ͊ͤ͜ ͔͙ͣ͒;͙ͤͻ 
΄͟͜͡Σ ͊ͤ͜ ͙ͭ͊͟ͻ ͨͪͦͺ͔͍ͫͦͪ͜Φ ́ͦͣͯ ͙͊͋ ͙͙ͦͭͪͣ͊ͭ ͙ͭͭͯ͡ ͨͪͦͺ͔ͫͦͪ͊ ͍ ͔͙ͣ͒;͚ͤ͜ 
΄ͦ͟͜͡Σ ͎ͦͦͪͭ͊͟ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͍͊ͪ͜͟͜͡-ͦ͒ͤͦ͒ͯͣͼ͍͜ ͍͊ͫͤͯ͊͊͘͡ ͍͙͚͊ͫͤ͡ 
͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡Σ ΅ͦ ͙͍ͦͭͪͣ͊ ͍ͤ͊ͯ͘ ζ͙͍ͨͪ͊ͭͤ͊ ό͔ͦͣͪ͟ͼ͚ͤ͊͜ύ ͔͙ͣ͒;ͤ͊ 
΄ͦ͊͟͡η όǇǊƻǇǊƛŜǘŀǊȅ ƳŜŘƛŎŀƭ ǎŎƘƻƻƭύΣ ΅ͦ ͍͙͊͘͘;͚͊ ͫ͊͒͊͊ͫ͟͡͡Ύ ͘ у ͊͋ͦ мл ͦͫ͋͜ 
͔͍͎ͪͤͦͦ͟͜ ͭ͊ ͍͙͊͒͊͟͡ͼΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡Σ ΅ͦ ͍͙ͣͪ͜Ό͍͍͊ ͍͚ͫ͜ ͯͫͨ͜ͻ ͊͘ ͺ͍͙ͤ͊ͤͫͦͣ͜ 
͙ͨͦ͊ͤͦͣ͘͟͟Φ ͙͚́͊͟ ͙ͭͨ ΄͙ͦ͟͡ ͍͍ͫͤͯ͊͜ ͒ͦ ͤ͟͜ͼΎ мфмл-ͻ ͪͪΦ ό.ǊƻǿƴΣ нллсΤ 
[ǳŘƳŜǊŜǊΣ нлмлύΣ ͦͫ͟͜͡Έ͙͟ ͍͋ͯ ͔͔ͨͦͫͪ͒ͤͣ͜ ͭ͊ ͍͊ͤ͊͘͘ ͔͎͙͍ͤ͊ͭͤͦ͝ ͙͙͙ͪͭ͟͟ ς Ύ͟ 
͍͒͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͭ͊͟ ͜ ͍͒͜ ͔͊͊͒ͣ͟͜;͎ͤͦͦ ͔͔ͦͫͪ͒ͯ͟Φ 

̂ ͋͜͡Έ΄ͦͫͭ͜ ͍͙͍ͨ͊͒͟͜ ͙͍ͨͪ͊ͭͤ͜ ό͔ͦͣͪ͟ͼ͚ͤ͜͜ύ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡ ͋ͯͦ͡ 
͍͔ͫͭͦͪͤͦ ͘ ͔ͣͭͦΌ ͙ͦͭͪͣ͊ͤͤΎ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ ͙͍͙ͤ͊͗ ͭ͊ ͔͙ͨͪͫͭ͗ͯ ͨͪͦͺ͔ͫ͜͝Φ 

˽͍͔͔͒ͭͪ͒͗ͤͤ͜Ύ ͼΈ͎ͦͦ ͤ͊͘ͻ͙ͦ͒ͣͦ ͯ ͫͭ͊ͭͭ͜ ͔̅ͪͤ͊͟ ˣ͎ͤ͊͘͜͜͡͡ όмурпς1932) - 
͔͙͔ͨͪ͒ͤͭ͊͘ ˢ͔͙ͣͪ͊ͤͫ͟Έͦ͟͝ ͔͙ͣ͒;ͤͦ͝ ͊ͫͦͼ͊͜ͼ͜͝ όмфлнςмфлпύΣ ͨͪͦͺ͔ͫͦͪ͊ 
͔͙ͣ͒ͼ͙͙ͤΣ ͍͙͊ͫͤͦͤ͊͘͟ ͎͋͊͊ͭΈͦͻ ͔͙ͣ͒;͙ͤͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͭ͊ ͍ͯ͊͜͟͡͡Έ͙ͤͻ ͜ 
͍͙ͤ͊ͯͦ͟ͻ ͍ͯͫͭ͊ͤͦΣ ζ͊ͪͻ͔ͭͭͦͪ͊͜͟ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜η ς ͊͘ ͍͙ͫͦ͊ͣ͡ ˩Φ ˥ͪ͜΄͊ 

(Hirsch, 1966) - ζMedical Education in the USAη ͍͒͜ мр ͍ͭͪ͊ͤΎ мфло ͪΦ ͯ ;͙͊ͫͦͨͫ͜ 
ζScienceηΥ ζ˭͊ͤ͊͘;͔ͤ͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ό͙͍ͨͪ͊ͭͤ͜ ό͔ͦͣͪ͟ͼ͚ͤ͜͜ύ ͔͙ͣ͒;ͤ͜ 
΄͙ͦ͟͡ ς s Φ ˴ Φύ ͘ΩΎ͍͡Ύ͙ͫ͡Ύ ͔͒ͯ͗ ΄͍͙͒ͦ͟Φ ˥͍ͦͦͤͦ͡Ό ͙ͨͪ;͙ͤͦΌ ͭ͊ͦ͟͝ ͨͦΎ͍͙ ͋ͯͦ͡ 
͔ͭΣ ΅ͦ ͙͙ͨͪͤͦͫͦ͡ ͨͪΎͣͯ ͚ ͔͔͍ͦͨͦͫͪ͒ͦ͊ͤͯ͟ ͍͙͎ͦ͒ͯ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͒͡Ύ ͍͙͟-
͊͒͊͡;͊ ͍ ͔͙ͣ͒;͚ͤ͜ ΄ͦ͟͜͡Υ ͍͙͔͊ͭͦͪͭͭ όͭͯͭ ͜ ͤ͊͒͊͜͡ ͙͍ͯͪͫ͟ ͤ͊΄Φ ς ˢΦ ˴ ΦύΣ Ύ͙ͣ͟ 
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͍ͤ͜ ͙͍͍ͦͪͫͭͯ͊ͫ͟Ύ ͔͔ͫͪ͒ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ ͔͔ͤ͊ͫͤͤ͡Ύ ͚ ͔ͣ͊ͭͪ͊͜͡Έ͔ͤ ͊ͦ͘ͻͦ;͔ͤͤΎ - 
ͦͨ͊͡;͍ͯ͊ͤ͜ ͦͤͫͯ͟͡Έͭ͊ͼ͜͝ ͜ ͙͍ͨͪ͊ͭͤ͊ ͙ͨͪ͊ͭ͊͟͟η όBillings, 1903, p. 762). 

˽͔ͪͦͭΣ ͫ͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͯ ͙͍͙ͨͪ͊ͭͤͻ ό͔ͦͣͪ͟ͼ͚͙ͤ͜ͻύ ͔͙ͣ͒;͙ͤͻ 
΄ͦ͊͟͡ͻ ͙͋ͯ͡ ͊ͤ͊͒ͭͦ͘ ͙ͤ͘Έ͟͜ ͔͊͊͒ͣ͟͜;ͤ͜ ͙ͫͭ͊ͤ͒͊ͪͭ ς ;͊ͫͦͣ ͙͚͙ͨͪͣ͊͡ ͦͫͦ͋ͯ 
͔͋͘ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͊͋ͦ ͙ͭͻΣ ͻͭͦ ͎ͣ͜ ͙͙ͦͨ͊ͭͭ͡ ͍͊ͪͭͫͭ͜Έ ͍ͤ͊;͊ͤͤΎΦ ́͊͟Σ 
̅Φ x ͎ͤ͘͜͜͡͡ ͍͍͍͊ͯ͊͗ͯ͊͘Υ ζ˸͔͙͒;ͤͯ ͍ͦͫͭͯ͜ ͙͔͙͍͒ͫͪ͒ͭͦ͊ͤͦ͟Φ ̋ͦ͋ ͙͙ͦͭͪͣ͊ͭ 
͒ͦͫͭ͊ͭͤΌ ͟͜͡Έͫͭ͟͜Έ ͔͍ͫͭͯ͒ͤͭ͜Σ ͋͜͡Έ΄ͫͭ͜Έ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡ ͔ͤͻ͍͙ͭͯ͊͡ 
ͫͯͫͨ͜͡Έ͙͙ͤͣ ͣͦͪ͊͡Έ͙͙ͤͣ ͙ͤͦͪͣ͊ͣ ͭ͊ ͍ͤ͊ͭ͜Έ ͙ͨͫͻ͜;͙ͤͣ ͫͭ͊ͤͦͣ ͊͋ͭͯͪ͜͜Ί͍ͤͭ͜Φ 
ˢ͔͒͗ ͙ͨͪ͋ͯͭͦ͟ ͦ͗ͤͦ͟͝ ΄͙ͦ͟͡ ͍͋ͯ ͔͙͍ͤͪͦͪͤͦ͘ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ ͨ͊ͭͦ͡Ό ͊͘ 
͍ͤ͊;͊ͤͤΎΦ ́ͪ͊ͨ͡Ύ͙ͫ͡Ύ ͍͙͙ͨ͊͒͟Σ ΅ͦ ͍ ͔͒Ύ͙͟ͻ ΄ͭ͊ͭ͊ͻ ͋ͯͦ͡ ͎͍ͦͪ͊ͤͦ͊ͤͦ͘͜ 
͍͔;ͪͤ͜͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Σ ͎͙͙ͦ͒ͤ ͍ͤ͊;͊ͤͤΎ ͍ Ύ͙͟ͻ ͙͙ͨͪͨ͊͒͊͡ ͤ͊ ͫΈͦͣͯ 
͍͔;ͦͪ͊Φ ˭͊ͤΎͭͭΎ ͙͍͙ͭͪ͊͡ ͒ͦ ͔͍͒ΩΎͭͦ͝ ͊͋ͦ ͗ ͔͒ͫΎͭͦ͝ ͎͙͙ͦ͒ͤ ͤͦ;͜Φ ˴͔͍͙ͪͤ͜ͼ͍ͭͦ 
͙ͭ͊͟ͻ ζͤ͜;͙ͤͻη ͍͊͊͒͘͟͜͡ ͦͪ͜Ί͍ͤͭͯ͊ͦͫ͡Ύ ͤ͊ ͔͍ͪ͟͟͜͡Σ ͍͙͍ͨͪͦ͒ͤ͜͟͜Σ ͍͙͍͒ͪͤ͜͟͜Σ 
Ύ͟͜ ͨͪ͊ͼΌ͍͙͊͡ ͨͪͦͭΎ͎ͦͣ ͒ͤΎ ͭ͊ ͙͋͊͗͊͡ ͙͙ͦͭͪͣ͊ͭ ͔͙ͣ͒;ͤͯ ͍ͦͫͭͯ͜η όBillings, 
1903, pΦ тсоύΦ ˻͙ͫͦ͋Σ Ύ͟͜ ͍͙͙ͫͭͯͨ͡ ͒ͦ ͭ͊ͦ͟͝ ͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡Σ ͍ͤ͊;͙͊ͫ͡Ύ ͍͒͊ 
͙ͪͦ͟ ͨͫ͜͡Ύ ͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡Σ ͍ͦͨ͊ͤͦͯΌ;͙ ͔͙ͣ͒ͼ͙ͤͯ ͭ͊ ͻ͎ͪͯͪ͜͜ΌΣ ͭ͊ ͍͒͊ ͭ͊͜͡ 
͙ͣ͊͡ ͙ͨͪ͊ͭͯ͟͟ ͘ ͣͫ͜ͼ͔͍͙͙ͣ ͊ͪ͜͟͡Ύ͙ͣ ό.ǊƻǿƴΣ нллсΣ ͪΦ рύΦ 

˭͍͙͊͘;͚͊Σ ͯ ͊ͤ͊͘͘;͔͙ͤͻ ͊͊͒͊͘͟͡ͻ ͍͙͙͊͒͊͟͡͡ ͊ͤ͊ͭͦͣ͜ΌΣ ͺ͎ͦͦ͘͜͜͜͡ΌΣ 
ͻͣ͜͜ΌΣ ͺ͎͊ͪͣ͊ͦͦ͟͜͡Ό όmateria medicaύ ͊͋ͦ ͺ͎͊ͪͣ͊ͦͤͦ͘͟͜ΌΣ ͊ͯ͟΄͔͍ͪͫͭͦΣ 
ͤ͟͜͜͡;ͤͯ ͙ͨͪ͊ͭͯ͟͟ ͭ͊ ͻ͎ͪͯͪ͜͜ΌΦ ˽͔ͪͦͭ ͼ͔ ͋ͯͦ͡ ͍͙͊͒͊ͤͤ͟͡Ύ ͭ͜͡Έ͙͟ ͔ͭͦͪ͜͝Σ 
͔͍͔͙ͤ͊͟͡ ͟͜͡Έͫͭ͟͜Έ ͎͙ͦ͒ͤ ͍͍͙͒ͦ͒͊ͫ͜͡Ύ ͤ͊ ͙ͨͪ͊ͭ͟;ͤ͜ ͊ͤ͘ΎͭͭΎ ͘ ͊ͤ͊ͭͦͣ͜͝ ͭ͊ 
ͻͣ͜͜͝ ͤ͊ ͭ͊͟ ͍͙͊ͤ͘ͻ ζ͊͟ͺ͔͒ͪ͊ͻ ͘ ͙͙ͨͪ͊ͭ͟͟ηΦ ˤ͊ͪͭͦ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͯͪͫ͟ 
͔͙ͣ͒ͼ͙͙ͤ ͙͍ͨͪͨ͊͒͊ ͤ͊ ͍͒͊ ͔͔͙ͫͣͫͭͪ ό;͙͙ͦͭͪ-ͨΩΎͭΈ ͣͫ͜Ύͼ͍͜ ͔ͦ͗ͤ͟ ς 
͔͊͗ͤͦ͘͡ ͍͒͜ ͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡Φ ς ˢΦ ˴ Φύ ͭ͊ ͔ͤ ͍͋ͯ ͦͼ͔͙͚ͤͤ͜ ό͍͒ͫͯͭͤ͜͜ ͙͊͘͜͟͡ ͭ͊ 
͙͙ͫͨͭ͜Φ ς ˢΦ ˴ ΦύΦ ˿͔͙ͭͯ͒ͤͭ ͍͍͍͙͒͒ͯ͊͜͜͡ ͍ͫ͜ ͔͟͡ͼ͜͝ ͭ͊ ͊ͪͤ͜͟͜͡ ͨͪͦͭΎ͎ͦͣ ͔ͨͪ΄͎ͦͦ 
ͪͦͯ͟ ͍ͤ͊;͊ͤͤΎΣ ͊ ͎͙͚͒ͪͯ ͪ͜͟ ͍͋ͯ ͍͔ͨͦͭͦͪͤͤΎͣ ͔ͨͪ΄͎ͦͦ όBillings, 1903, 
p. тснύΦ ̆ͦ;͊ ˴Φ ˶ ͙͔ͯ͒ͣͪͪ ͎ͨͦͦ͒͗ͯΊͭΈͫΎ ͚ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ζ͍͙͊͒͊ͤͤ͟͡Ύ ͋ͯͦ͡ 
ͼͦͣ͜͟͡ ͙͙͒͒͊ͭ͟;͙ͤͣΥ ͔͟͡ͼ͜͝Σ ;͙ͭ͊ͤͤΎ ͨ͒ͪͯ͜;͙͍ͤ͟͜Σ ͙͍͔ͨͪͣͯͫͦ 
͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎ ͔͋͘͜͡;͜ ͺ͍͊ͭ͟͜Φ ˶͊͋ͦͪ͊ͭͦͪͤ͊ ͭ͊ ͤ͟͜͜͡;ͤ͊ ͍͙͙͒ ͒͜Ύ͡Έͤͦͫͭ͜ 
͙͋ͯ͡ ͙ͨͪ͊ͭ͟;ͤͦ ͍͒ͫͯͭͤ͜͜η ό[ǳŘƳŜǊŜǊΣ нлмлΣ ͪΦ мфоύΦ 

˭ ͙͙͙ͦͭͪͣ͊ͤͣ ͔ͤ ͍ͦͫͣ͘͜ ͍͊͒ͦ͘͜͡Έ͙͙ͤͣ ͺ͊ͻ͍͙͙ͦͣ ͤ͊ͤͤ͘Ύ͙ͣΣ ͯͣͤͤ͜Ύ͙ͣ 
ͭ͊ ͍͙ͤ͊;͙͊ͣ͟ ͔͙ͫͭͯ͒ͤͭ-͍͙ ͙͙ͨͯͫͤ͟͟ ͙͍͙ͨͪ͊ͭͤͻ ό͔ͦͣͪ͟ͼ͚͙ͤ͜ͻύ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡ 
ͨͦ;͙͙ͤ͊͡ ͨͪ͊ͼΌ͍͙͊ͭΦ ˢ͔͒͗ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͔ͤ ͋ͯͦ͡ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͙ͣ͒;͙ͤͻ 
͔͍ͦͣͭͭ͟͜͜Σ ͦͭͪ͟͜ ͋ ͔͎ͪͯ͡Ό͍͙͊͡ ͒͜Ύ͡Έͤͫͭ͜Έ ͍͊ͪ͜͟͜͡Φ ͙̐͒ͤͦΌ ͍͙͎ͣͦͦΌ ͒ͦ ͊ͪ͜͟͡Ύ 
͋ͯͦ͡ ͊ͤ͘͟͜;͔ͤͤΎ ͋ͯ͒Έ-Ύͦ͟͝ ͎ͭͦͦ;͊ͫͤͦ͝ ͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡ όBillings, 1903; Brown, 
нллсύΦ ́ͦ͗Σ Ύ͟ ͋͊;͙ͣͦΣ ͔͙ͣ͒;ͤ͊ ͍ͦͫͭ͊͜ ͭ͊ ͎͒ͦͨͦͣͦ͊ ͤ͊͘ͻ͙͙ͦ͒ͫ͡Ύ ͤ͊ ͙ͤ͘Έͦͣͯ͟ 
͍ͪͤ͜͜Φ ̆ͦ;͊ ͊͘ ͙͙ͫͭ͊ͭͫͭͦ͟ΌΣ ͯ ˿̊ˢ ͫͭ͊ͤͦͣ ͤ͊ мфлмςмфлн ͪͪΦ ͍ͫͤͯ͊ͦ͜͡ 
156 ͣ ͔͙͒;͙ͤͻ ΄͟͜͡Φ ̂ мфлм ͪΦ ͋͊͗͊Ό;͙ͻ ͙ͫͭ͊ͭ ͔͊ͪͣ͜͟͡ ͋ͯͦ͡ нспмт ͦͫ͋͜Σ ͯ 
1902 ͪ Φ ς нтрлм ͦͫ͋͜Σ ͍͙͙͍ͨͯͫͤ͟͟͜ ͯ мфлм ͪΦ ς рппп ͦͫ͋͜Σ ͯ мфлн ͪΦ ς рллн ͦͫ͋͜ 
(Billings, 1903, p. 763). 

˥ͦͫͭͪͦ ͙͙ͪͭͯ͟͟Ό;͙ ͫͭ͊ͤ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͭ͊ ͙͍ͨͪ͊ͭͤ͜ 
ό͔ͦͣͪ͟ͼ͚ͤ͜͜ύ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Σ ̅Φ x ͎ͤ͘͜͜͡͡ ͍͍͊ͨͪͦͨͦͤͯ͊͘ ͔ͭͯ͘Σ ΅ͦ ͍ 
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ͨͦ͒͊͡Έ΄ͦͣͯ ͍͙ͨͤͯ͊͡͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͊ͪ͜͟͜͡ ͯ ˿̊ˢΥ 
ζ˸͔͙͒;ͤ͊ ͍ͦͫͭ͊͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͣ͊Ί ͍͙͋͊ͯ͊ͭͫ͘Ύ ͤ͊ ͫͭ͊ͭͯͫ͜ ͔͙ͣ͒;ͤͦ͝ ͙ͤ͊ͯ͟Φ 
˿ͯ;͊ͫͤ͊ ͔͙ͣ͒ͼ͙ͤ͊ όͣ͊ΊͭΈͫΎ ͤ͊ ͍ͯ͊͘͜ ͨͦ;͊ͭͦ͟ ̆̆ ͫͭΦ ς ˢΦ ˴ Φύ ς ͼ͔ ͙ͨͪ͊͒ͤ͊͟͡ 
ͤ͊ͯ͊͟Φ Χ  ˶͊ͪ͜͟Σ Ύ͙͚͟ ͔ͤ ͣ͊Ί ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͘͜ ͙ͭ͊͟ͻ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ Ύ͟ ͎͊͊͘͡Έͤ͊Σ ͺ͙͘͜;ͤ͊ ͭ͊ ͺ͎ͦͦ͘͜͜͜͡;ͤ͊ ͻͣ͜͜ΎΣ 
͎͊͊͘͡Έͤ͊ ͎͋ͦͦ͜͜͡ΎΣ ͔͎͋͊ͭͪͦͦ͟͜͜͡ΎΣ ͎ͨ͊ͭͦͦ͜͡ΎΣ ͺ͎ͦͦ͘͜͜͜͡ΎΣ ͔͎ͣ͋ͪͦͦ͜͜͡ΎΣ 
ͺ͎͊ͪͣ͊ͦͦ͟͜͡ΎΣ ͎͎ͫͭͦͦ͜͜͡Ύ ͭ͊ ͊ͤ͊ͭͦͣ͜ΎΣ ͔ͤ ͔ͣͦ͗ ;ͭͦ͜͟ ͙ͪͦͯͣͭ͘͜ ͔͙ͣͭͦ͒ ͙ͭͻΣ 
ͻͭͦ ͍͙ͨͪͦͦ͒ͭΈ ͍ͤ͊ͯͦ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͚ ͪ͊ͼͦͤ͊͜͡Έͤͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
ͤ͊ͨͪ͊ͼΌ͍͊ͤͤΎ ό͍͙͒ͪͭͭ͜͟Ύύ ͤ͜΄͙ͻ ͯ ͍͚ͫͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ Χ  ˴ͪͣ͜ ͎ͭͦͦΣ ͔ͦ͗ͤ͟ 
͊ͪ͜͟͡ ͍͙͔ͨͦͤͤ ͙͋ͯͭ ͤ͊ͫͭ͜͡Έ͙͟ ͍ͦͫ͜;͔͙ͤͣΣ ΅ͦ͋ ͙ͣ͊ͭ ͎ͣͦͯ͘ ͪͦͯͣͤͦ͘ 
͍͙͊ͫͭͦͫͯ͊ͭ͘ ͤ͊ͤͤ͘ΎΣ ͙ͦͭͪͣ͊ͤ͜ ͙ͤͣ ͯ ͨͪͦͼ͔ͫ͜ ͍ͦͨ͊ͤͯ͊ͤͤΎ 
͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͔͙ͣ͒ͼ͙͙ͤΣ ͨ͒͜ ;͊ͫ ͍ͯ͊ͤͤ͜͟͡Ύ ͙ͭ͊͟ͻ ͻ͍ͦͪͦ͋Σ ΅ͦ ͣͦ͗ͤ͊ 
͍͙͍͙ͯ͊ͭ͜͟͡Φ ˤͤ͜ ͋͜͡Έ΄͔ ͔ͤ ͔͋ͯ͒ ͎͗ͦͤ͡Ό͍͙͊ͭ ͙͗ͭͭΎͣ ͔͚͎͋ͤ͊͒ͤͦͦ͘͜ ͻ͍͎ͦͪͦͦΣ 
͎ͤ͊ͣ͊͊Ό;͙ͫΈ ͍͙͍͙ͯ͊ͭ͜͟͡ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͜͟͜͡ ;͙ ͤ͜΄͙ͻ ͍͊ͫͦ͋͘͜η όBillings, 
1903, p. 765ς766). 

ˤ͒ͤ͊͘͜;͙ͣͦΣ ΅ͦ ΅͔ ͍ мфло ͪΦ ̅Φ x ͎ͤ͘͜͜͡͡ ͍͍ͨͪͦͨͦͤͯ͊ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ 
ͤ͊ ͭ͊͟͜ ͔͙͊ͫͨͭ͟ ͯ ͨͪͦͼ͔ͫ͜ ͨͦͪ͊͟΅͔ͤͤΎ Ύͦͫͭ͟͜ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ όBillings, 1903, 
p. 766ς772): 

- ͔͙ͣ͒;͙͚ͤ ͔ͦ͒͗͟͡ ό΄ͦ͊͟͡ύ Ύ͟ ;͙͊ͫͭͤ͊ ͍͔͙͔ͯͤͪͫͭͭͯ͜ όǳƴƛǾŜǊǎƛǘȅ 
ƳŜŘƛŎŀƭ ŎƻƭƭŜƎŜύΦ ͍͔͙͔̂ͤͪͫͭͭ͜ ͺͫͯ͜͟Ί ͍͙ͨͪ͊͊͡ ͍ͫͭͯͨͯ ͭ͊ ͦͤͭͪͦ͟͡ΌΊ ͍ͫͭͯͨͤͯ 
͊ͣͨ͊ͤ͟͜Ό ͒ͦ ͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡Τ 

- ͔ͨͦͭͤͼ͚͙͚ͤ͜ ͔ͫͭͯ͒ͤͭ ͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡ ͙ͣͯͫͭΈ ͔͍͙ͨͪͦ͒ͣͦͤͫͭͪͯ͊ͭ 
͒ͦͫͭ͊ͭͤ͜ ͤ͊ͤͤ͘Ύ ͘ ͎͚͊ͤͫ͜͡Έͦ͟͝Σ ͺͪ͊ͤͼͯ͘Έͦ͟͝Σ ͎͔ͪͼΈͦ͟͝ ͍ͣͦΣ ͙͙͊ͭͤ͡Σ 
͔͙͙ͣ͊ͭͣ͊ͭ͟Σ ͫͭͦͪ͜͜͝Σ ͺͦͫͦ͜͡ͺ͜͝Σ ͺ͙͙͘͜͟Σ ͎͊͊͘͡Έͤͦ͝ ͭ͊ ͎ͦͪ͊ͤ͜;ͤͦ͝ ͻͣ͜͜͝Σ 
͍ͨͦͪͤ͜Ύ͡Έͤͦ͝ ͊ͤ͊ͭͦͣ͜͝ ͭ͊ ͎͊͊͘͡Έͤͦ͝ ͎͋ͦͦ͜͜͡͝ ς ͭͦ͋ͭͦ ͔͔ͨͪ͒ ͍ͫͭͯͨͦͣ ͒ͦ 
͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡ ͚͙ͨͪͦͭ ͎͍ͨ͒ͦͭͦͯ͜͟ ͘ ͊ͤ͊͘͘;͔͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͨͪͦͭΎ͎ͦͣ н-ͻ 
͍ͪͦ͟͜ ͍ͤ͊;͊ͤͤΎ ͍ ͎ͯͣ͊ͤͭ͊ͪͤͦͣͯ͜ ͔ͦ͒͗͟͜͡ ͊͋ͦ ͍͔͙͔ͯͤͪͫͭͭ͜͜Τ  

- ͔ͣͭͦ͒ ͍͙͊͒͊ͤͤ͟͡Ύ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͭ͊ ͤ͟͜͜͡;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ς 
͙͚͊͋ͦͪ͊ͭͦͪͤ͡Φ ̂ ͔ͦͤͭͫͭ͟͟͜ ͎ͭ͊ͦͦ͟ ͔ͣͭͦ͒ͯ ͍͙͊͒͊ͤͤ͟͡Ύ ͍͙ͨͦͤͤͦ ͙͋ͯͭ 
͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͣ ͊͋ͦ ͍ ͔͍͔͙͙ͤ͟͡ͻ ͎ͪͯͨ͊ͻ ͔͍ͫͭͯ͒ͤͭ͜Σ ΅ͦΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ 
͔͔ͨͪ͒͋͊;͊ͦ͡ ͭͪͯ͒ͦͣͫͭͫͭ͜͟͜Έ ͭ͊ ;͊ͫͦ͊ͭͪ͊ͤͫͭ͘͜Έ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΤ 

- ͔ͨͪ΄͜ ͍͒͊ ͙ͪͦ͟ ͍ͤ͊;͊ͤͤΎ ͍ ͔͙ͣ͒;͚ͤ͜ ΄ͦ͟͜͡ ͙͍ͨͪͫΎ;͔ͤ͜ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͣ ͤ͊ͯ͊ͣ͟Φ ˽͔ͪͦͭ ̅Φ x ͎ͤ͘͜͜͡ ͍͍ͨͪͦͨͦͤͯ͊ ͙͚ͭ͊͟ ͍͊ͪ͊ͤͭ͜ 
ͨͦ͒͊͡Έ΄͎ͦͦ ͍ͤ͊;͊ͤͤΎΥ ζ˿͔ͭͯ͒ͤͭΣ Ύ͙͚͟ ͔͒ͦ͋ͪ ͍͍ͦͨ͊ͤͯ͊ ͔ͨͪ΄͜ ͍͒͊ ͙ͪͦ͟ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜ ͊͋ͦ ͎ͯͣ͊ͤͭ͊ͪͤͦͣͯ͜ ͔ͦ͒͗͟͜͡Σ ͔ͣͦ͗ 
͍͙͙ͫͭͯͨͭ ͤ͊ ͎͙͚͒ͪͯ ͯͪͫ͟ ͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡ ͚ ͔ͨͪ΄͜ ͍͒͊ ͙ͪͦ͟ ͍͙͍;͙͊ͭ ͫͯͭͦ 
͔͙ͣ͒ͼ͙ͤͯ ͍ ͍͋͊͊͊ͪ͊ͭ͟͜͡ ͚ ͨͦ ͊ͤ͘͟͜;͔ͤͤΌ Ύ͎ͦͦ͟ ͙͙ͦͭͪͣ͊ͭ ͫͭͯͨͤ͜Έ ͍͋͊͊͊ͪ͊͟͡ 
͙͙ͨͪͪͦ͒ͤ;͙ͻ ͤ͊ͯ͟ ό{Φ B. ς ͭͯͭ ͜ ͒͊͜͡ ͫͦͪͦ͟;͔ͤͤΎ ͘ ͔ͨͪ΄͔͔ͦ͒͗ͪ͊͡Φ ς ˢΦ ˴ ΦύΤ 
͔ͫͭͯ͒ͤͭΣ Ύ͙͚͟ ͍͔͊ͪ͘΄͙͍ о ͙ͪͦ͟ ͍ͤ͊;͊ͤͤΎ ͘ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡ ;͙ 
ͺͦͫͦ͜͡ͺ͜͝ ͘ ͎͙͔͙ͨͦ͋ͤͣ͡͡ ͍͙͍;͔ͤͤΎͣ ͺ͙͙͘͜͟Σ ͻͣ͜͜͝ ͭ͊ ͎͋ͦͦ͜͜͡͝Σ ͔ͣͦ͗ ͍͙͙ͫͭͯͨͭ ͒ͦ 
͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡ ͚ ;͔͔ͪ͘ н ͙ͪͦ͟ ͙͙ͦͭͪͣ͊ͭ ͫͭͯͨͤ͜Έ ͍͋͊͊͊ͪ͊͟͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ 
ͤ͊ͯ͟ ό!Φ .Φύ ;͙ ͍͋͊͊͊ͪ͊͟͡ ͺͦͫͦ͜͡ͺ͜͝ όtƘΦ .ΦύΦ ͔̋ ͨͫ͜͡Ύ ͍͒ͦͻ ͍ͪͦ͟͜ ͍ͤ͊;͊ͤͤΎ ͯ 
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ͤ͟͜͜͡;͚ͤ͜ ΄ͦ͟͜͡ ό͊͋ͦ ͍ͤ͊;͊͡Έ͚ͤ͜ ͤ͟͜͜͡;͚ͤ͜ ͊ͪͤ͜͟͜͡Φ ˶͍ͯ͊͜͟͡Έͤͦ-ͨͪͦͺ͙͊ͭ͜͟͡;͙͚ͤ 
͙͚ͫͭͪͯͭͯͪͤ͟ ͨ͒ͪͦ͒͘͜͜͡ ͜ ͍ͤ͊;͊͡Έͤͦ-͍͙͚ͤ͊ͯͦ͟ ͔͙ͣ͒;͙͚ͤ ͼ͔ͤͭͪ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ς 
ˢΦ ˴ Φύ ς ͙͙ͦͭͪͣ͊ͭ ͍͊ͤͤ͘Ύ ͒ͦͭͦͪ͊͟ ͔͙ͣ͒ͼ͙͙ͤ όaΦ 5ΦύΦ ˽͔͔͍͎ͪ͊ͦΌ ͎ͭ͊ͦͦ͟ 
͍ͤ͊;͊ͤͤΎ Ί ͔ͦͤͦͣ͟͜Ύ ;͊ͫͯΣ ΅ͦ ͔ͤ ͙͔ͨͪͣͤ΄ͯΊ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ 
͔ͪͯ͘͡Έͭ͊ͭͯη (Billings, 1903, pΦ ттлύΦ ˿ͻ͔͙ͣ͊ͭ;͔ͤ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͔͍ͭ͊ͨ͜ ͒ͦ͋ͯͭͭ͘Ύ 
͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͊͘ ̅Φ ˣ͎ͤͦͣ͘͜͜͡͡ ͍͙ͤ͊ͦ͒ͣͦ ͤ͊ ͙ͪͫΦмΤ 

˾͙ͫΦ мΦ ˩͙ͭ͊ͨ ͒ͦ͋ͯͭͭ͘Ύ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͯ ˿̊ˢ ό͊͘ ̅Φ ˣ͎ͤͦͣ͘͜͜͡͡Σ 
1903 ͪ Φύ 

 

- ͙͍ͨͪ͊ͭͤ͜ ΄͙ͦ͟͡Σ ΅ͦ ͍͔ͫͭͦͪͤͦ ͍ ͔ͦͣͪ͟ͼ͚͙ͤ͜ͻ ͼ͜͡ΎͻΣ ͍͙ͨͦͤͤ͜ ͙͙ͤͤͯͭ͘͟Τ 
- ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ ͙ͨͪ͊ͭ͟;͙ͤͻ ͊ͤ͘ΎͭΈ ͔ͤͦ͋ͻ͒ͤͦ͜ ͔͎͍͙ͪͦͪ͊ͤͯ͊ͭ͘͜ 

͍͙͘;͚͊ͤ͜ ͊ͪͤ͜͟͜͡Σ ΅ͦ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͍ ͪͦͨͦͪ͘Ύ͔͒͗ͤͤ͜ ͙͍͙ͨͪ͊ͭͤͻ 
ό͔ͦͣͪ͟ͼ͚͙ͤ͜ͻύ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡ ͯ ͍ͤ͊;͊͡Έͤ͜ ͤ͟͜͜͡;ͤ͜ ͊ͪͤ͜͟͜͡ ͘ ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ 
͔ͦͤͭͪͦͣ͟͡ ͘ ͋ͦͯ͟ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ͔͒ Ί ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Τ 

- ͤ͟͜͜͡;ͤ͜ ͊ͪͤ͜͟͜͡ ͣ͊ΌͭΈ ͙͋ͯͭ ͙ͨͪͤ͊͘;͔ͤ͜ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ 
͍͔͔ͨͪͦ͒ͤͤΎ ͔͒ͦͫ͒͗ͤ͜͡Έ ΅ͦ͒ͦ ͙ͨͪ;͙ͤ ͍͙͙͔ͤͤͤͤ͟ΎΣ ͔͔͎ͨͪ͋ͯ͜ ͚ ͍ͯ͊ͤͤ͜͟͡Ύ 
ͻ͍ͦͪͦ͋Σ ͊ ͭ͊ͦ͗͟ ͒͡Ύ ͎͒ͦ͡Ύ͒ͯ ͊͘ ͔͍ͨͤͦΌ ͟͜͡Έͫͭ͟͜Ό ͨ͊ͼ͜Ί͍ͤͭ͜Τ 

- ͒͡Ύ ͨͪ͊ͼ͜ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͤ͟͜͜͡;͙ͤͻ ͊ͪͤ͜͟͡Ύͻ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙ͦ͋ͪ͊ͭ 
ͨͪͦͺ͔͍ͫͦͪ͜ ͔͙ͣ͒ͼ͙͙ͤΣ ͻ͎ͪͯͪ͜͜͝Σ ͎͔͎ͤͦͦ͜͟͜͡͝ ͭ͊ ͔͔͙ͦͣͨͭͤͭͤ͟ͻ ͨͦͣ͜;͙͍ͤ͟͜Σ Ύ͟͜ 
͋ ͙͍ͨͪͫΎ͙͙ͭ͡ ͍͔ͫΈ ;͊ͫ ͍͙͊͒͊ͤͤ͟͡Ό ͚ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͣ ͭ͊ ͙͍͙ͦͭͪͣͯ͊͡ ͋ ͎͒ͤͯ͜ 
ͨ͊ͭͤ͡Ό ͊͘ ͍ͫͦΌ ͍ͤ͊ͯͦͦ͟-͙ͨͪ͊ͭ͟;ͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ˹͊ ͒ͯͣͯ͟ ̅Φ x ͎ͤ͊͘͜͜͡͡Σ ζͨ͒͜ 
͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͎ͭ͊ͦͦ͟ ͨͪͦͺ͔ͫͦͪ͊ ͔ͫͭͯ͒ͤͭ ͔ͣͦ͗͘ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍͙͍;͙͊ͭ 
ͫͭ͊ͼͦͤ͊ͪͤ͜͜ ͊͋ͦ ͊ͣ͋ͯ͊ͭͦͪͤ͜͡ ͍͙͙ͨ͊͒͟ ͊͘ͻ͍ͦͪΌ͍͊ͤΈΣ ͊ ͭ͊ͦ͗͟ ͎͒ͦ͡Ύ͙͒͊ͭ ͊͘ 
ͨ͊ͼ͜ΊͤͭͦͣΦ Χ  ͙͚́͊͟ ͨͪͦͺ͔ͫͦͪ ͍ͤ͊;͙ͭΈ ͔ͫͭͯ͒ͤͭ͊ ͙͔ͣͫͭͼ͍ͭͯ ͔͙ͣ͒ͼ͙͙ͤΤ ͍ͤ͜ 
͍ͤ͊;͙ͭΈ ͔ͫͭͯ͒ͤͭ͊Σ ΅ͦ ͡Ό͒ͫΈ͔͟ ͍ͫͨ͜;ͯͭͭΎ ͭ͊ ͙ͨ͒ͭͪͣ͊͜͟ ͻ͍͎ͦͪͦͦ ͜ ͍͙ͣͪ͊Ό;͎ͦͦ 
Ί ;͙͊ͫͭͤͦΌ ͚͎ͦͦ ͍ͦ͋ͦΩΎͯ͘͟ Ύ͟ ͊ͪ͜͟͡Ύη όBillings, 1903, p. 768);  
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- ͙͊͘͡΄͙͙ͭ нрςор ͔͙ͣ͒;͙ͤͻ ΄͟͜͡Σ ΅ͦ ͣ͊ΌͭΈ ͔ͤ͊͗ͤͯ͡ ͔ͭͻͤ͜;ͤͦ-
͔ͣ͊ͭͪ͊͜͡Έͤͯ ͋͊ͯ͘Σ ͍͊͟͜͡ͺ͍͙͚ͦ͊ͤ͜͟ ͨͪͦͺ͔ͫͦͪͫΈͦ͟-͍͙͊͒͊͟͡ͼΈ͙͚͟ ͫ͊͒͟͡ ͭ͊ ͤ͜ΦΤ 

- ͍͙͍͙ͤ͊͊ͭ͘ ͙͙͒ͨͦͣ͡ ͘ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͯͫ͜ͻ ΄ͭ͊ͭ͊ͻΤ 
- ͍͙͙͊ͨͪͦ͊͒ͭ͘ Ί͙͙͚͒ͤ ͙ͫͨͭ͜ ͒͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͜͡ͼ͔ͤ͘͜͝ ͘ ͊ͪͫ͜͟͡Έͦ͟͝ 

͙͙ͨͪ͊ͭ͟͟Σ ΅ͦ ͍͋ͯ ͙͋ ͚͙͒ͫͤͣ͜ ͤ͊ ͍͚ͫ͜ ͔͙ͭͪͭͦͪ͜͝ ˿̊ˢΦ 
ˢΦ ̅ ͔͔ͫͤͪ͟͡ ͍͍͍͊͗͊Σ ΅ͦ ζ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Σ ΅ͦ ͙ͯ͋ͦ͗͘͜͡ ͊͋ͦ ͙ͫͭ͊͡ 

͍͙͍͙͙ͪ͊ͣ͘͡ ͒ͦ ͍͙͍ͤͯ͊͘;͔ͤΈ ΅ͦ͒ͦ ͙͍͎ͨͪ͊ͭͤͦͦ ͫͭ͊ͭͯͫͯ ͊͋ͦ ͺ͍͎ͤ͊ͤͫͦͦͦ͜ 
͙͍ͣͦͭͯΣ ΄ͯ͊͟ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͔͎͙͋ͪͭ͘ ͍ͫͦΌ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͊͋ͦ 
͗ ͙͊͋ͯͭ͘ ͨͪͦ ͙͔ͣͤͯ͡ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͨͦΊ͒ͤ͊ͤͤΎ ͘ ͔͊͊͒ͣ͟͜;͙ͤͣ ͊͡ΈΎͤͫͦͣη 
(FlexnerΣ мфмлΣ ͪΦ мпоύΦ 

˭͍͙͊ͯ͊͗ͣͦΣ ΅ͦ ͦͪͣ͟͜ ͔ͦͣͪ͟ͼ͚͙ͤ͜ͻ ΄͟͜͡ ͯ ˿̊ˢ ͍͙ͫͤͯ͊͜͡ ΅͔ ͭ͊͟ ͍͊ͤ͘͜ 
ζ͔ͫͭ͊ͤͭͫ͟Έ͟͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡η όǎŜŎǘŀǊƛŀƴ ƳŜŘƛŎŀƭ schoolsύΣ ͒ͦ Ύ͙͟ͻ ͔͙ͤ͊͗͊͡͡ 
͎͔͙ͦͣͦͨ͊ͭΣ ͔͔͙͙ͭ͟͟͟͡Σ ͺ͔͙͙ͦͣ͒͘͜͜͟ ͭ͊ ͔͙ͦͫͭͦͨ͊ͭΦ ̆ͦ;͊ ͻ͙͙ͪͦͨͪ͊ͭ͜͟͟ 
όͣ͊ͤͯ͊͡Έͤ͜ ͔͔͍͙ͭͪ͊ͨͭΦ ς ˢΦ ˴ ΦύΣ ͔ͣͻ͔͔͍͙͊ͤͦͭͪ͊ͨͭ ͔ͤ ͙ͣ͊͡ ͤ͜Ύ͎ͦͦ͟ 
͍͒ͤͦ͜΄͔ͤͤΎ ͒ͦ ͔͙ͣ͒;͙ͤͻ ͔͍ͫͭ͊ͤͭ͟͜ όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мруύΦ 

˹Φ ˥ ͔͍ͭ͘͜ ͨͦΎͫͤΌΊΣ ΅ͦ ͍ ͔͙ͣ͒ͼ͙ͤ͜ ͭ͊ ͔͙ͣ͒;͚ͤ͜ ͍ͦͫͭ͜͜ ζ͔ͭͪͣͤ͜ ζ͔͙ͫͭ͟η 
͍͍͍͊ͫͭͦͫͦͯ͊ͫ͘Ύ ͒ͦ ͙ͭͻ ͎͍ͯͪͯͨͯ͊ͤΈ όΎ͟ ͍͔͔͙ͫͪ͒ͤ͜Σ ͭ͊͟ ͜ ͨͦ͊͘ ͦͪͭͦ͒ͦͫ͊͟͡ΈͤͦΌ 
͔͙ͣ͒;ͤͦΌ ͙ͭͪ͊͒ͼ͜ΊΌύΣ ΅ͦ ͔͔͊ͨͪ͘;͍͙ͯ͊͡ ͔͎͙ͭͣͤͫͭ͜͜͡Έ ͭ͊ ͼͤͤͫͭ͜͜Έ ͙͚ͨͪͤΎ͙ͭͻ 
͔͔͍͙ͭͪ͊ͨͭ;͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͜ ͙͙ͨͪ͊ͭ͟͟Φ ́͊͟͜ ͎͙ͪͯͨ ͍͒ͫͭͦ͜Ό͍͙͊͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͊͡Έ͔͙͍͙ͭͪͤ͊ͭͤͻ ͍ͫͨͦͫͦ͋͜ ͍ͯ͊ͤͤ͜͟͡ΎΣ ͍͙͊ͫͤͦ͊ͤ͘ͻ ͤ͊ ͍͔͙͚͟͜͡ ͟͜͡Έͦͫͭ͟͜ 
͙͒ͦͭͪͤ͟ ό͎͒ͦͣύΣ Ύ͟͜ ͍͙ͦͤ ͍͍͙͊͗͊͡ ͙͊ͦͤ͊ͣ͘͟η όDŜǾƛǘȊΣ мфутΣ ͪΦ мсосύΦ 

˹͊ ͒ͯͣͯ͟ ˢΦ ̅ ͔͔ͫͤͪ͊͟͡Υ ζ˭͊ͪ͊͘ όͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ς ˢΦ ˴ Φύ ͔ͫͭ͊ͤͭͫ͟Έ͊͟ 
͔͙ͣ͒ͼ͙ͤ͊ Ί ͊͘ͻ͙΅͔ͤͦΌΣ ͔͊͒͗ ͙ͨͦ͟ ͍ͦͤ͊ ͫͤͯ͜ΊΣ ͔ͦͪͣ͟͜ ͙ͫͭ͊ͤ͒͊ͪͭΣ ΅ͦ 
͍ͪ͊ͻ͍ͦͯΌͭΈ ͍͙ͯͣͦΣ ͊͘ Ύ͙͟ͻ ͙͍͔ͣͦ͗͡ ͝͝ ͍ͫͤͯ͊ͤͤ͜ΎΣ ς ͍͙͍ͨͪ͊͒͊ͤ͜Φ Χ  ˻͒ͤ͊͟ 
͙ͭͪ͊͒ͼ͚ͤ͊͜ ͔͙ͣ͒ͼ͙ͤ͊ ͍͍͔͒ͪͭͦ͜ ͔͔͊ͨͪ͘;ͯΊ ͔͔͍ͪ͊ͤͭͤͫͭ͜͡Έ ͊͋ͦ ͤ͊͘;͔ͤͤΎ 
ͤ͜΄ͦ͝ ͙͙͒ͦͭͪͤ͟Φ ˲͚ ͨͦͭͪ͋ͤ͜͜ ͔ͤ ͎͙͒ͦͣΣ ͊ ͺ͙͊ͭ͟Φ ˤͦͤ͊ ͔ͤ ͙ͨ͒ͭͪͣͯ͜Ί ͙͗ͦ͒ͤͻ 
͙ͨͪͨͯ΅͔ͤΈΣ ΅ͦ ͔ͤ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙͙ͤͣ ͙ͤ͊ͯ͊ͣ͟ ͭ͊ ͎ͦ͜͡;͙ͤͣ 
͙͔ͣͫͤͤ͡Ύͣη όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ 156). 

̋ͦ ͫͭͦͫͯΊͭΈͫΎ ͍͙ͦͫͭ͜Σ ͭͦ ͙ͨͦ͘ͼ͜Ύ ͔͙ͣ͒;͙ͤͻ ͔͍ͫͭ͊ͤͭ͟͜ ͋ͯ͊͡ 
͔͔ͫͯͨͪ;͙͍ͦ͡ΌΦ ˤ͙ͦͤ ͙ͣ͊͡ ͍͔͔͙͚͊ͭͪ͒͗ͤ͘ ͍ͤ͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡Σ ͦͫ͟͜͡Έ͙͟ ͚͎ͦͦ 
͋ͯͦ͡ ͍ͤ͊ͯͦͦ͟ ͔ͪͦͪͦ͋ͤͦ͘͡Φ ˤ͙ͦͤ ͍͙͙͊͒͊͟͡͡ ͎ͨ͊ͭͦͦ͜͡ΌΣ ͔͎͋͊ͭͪͦͦ͟͜͜͡ΌΣ ͤ͟͜͜͡;ͤͯ 
ͣͪͦͫͦͨ͜͟͟͜ΌΣ ͙ͭͣ ͙ͫ͊ͣͣ ͙͒ͦͭͪͣͯΌ;͙ͫΈ ͍͎ͤ͊ͯͦͦͦ͟ ͔ͣͭͦ͒ͯΦ ˻ͫ͟͜͡Έ͙͟ ͎͍ͦͦͤ͊͡ 
͔ͣͭ͊ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͨͦ͡Ύ͎͊͊͡ ͍ ͍ͤ͊;͊ͤͤ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͘ΩΎ͍͍͙ͫͦͯ͊ͭ ͭ͊ 
ͭͯͣ͊͡;͙͙ͭ ͺ͙͊ͭ͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙͚ͨͪͤΎ͎ͭͦͦ ͍͎ͤ͊ͯͦͦͦ͟ ͫͨͦͫͦ͋ͯΦ ˿͔ͭͯ͒ͤͭ ͭ͊ͦ͟͝ 
͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡ ͍͙͍;͍͊ ͯͫ͜ ͙ͤ͊ͯ͟ ͍ ͊͋ͦͪ͊ͭͦͪ͜͡͝Σ ͔͊͒͗ ͍ ͔͙͊ͣͪ͊ͤͫ͟Έ͚͟͜ 
͔͙ͣ͒;͚ͤ͜ ͍ͦͫͭ͜͜ ͍͙͚ͤ͊ͯͦ͟ ͔ͣͭͦ͒ ͍͋ͯ ͍͙͍͙͊͗ͣ͡ ͨ͒͜ ;͊ͫ ͔ͨͪ΄͙ͻ ͍͒ͦͻ ͍ͪͦ͟͜ 
͍ͤ͊;͊ͤͤΎΦ ́ͦ͗ ͔͙ͣ͒;ͤ͜ ͔͙ͫͭ͊ͤͭ͟ ͺ͙͊ͭ͟;ͤͦ ͔͔ͫͯͨͪ;͙͙͡ ͫͦ͋͜Σ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ 
͍͙͘;͚͙͚͊ͤ ͍͙͚ͤ͊ͯͦ͟ ͍ͤ͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͍ͯͨͪͦ͒ͦ͗ ͍͒ͦͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͪͦ͟͜Σ ͊ ͤ͊ 
ͨͦ;͊ͭͯ͟ ͔ͭͪͭΈ͎ͦͦ ͪͦͯ͟ ͍ͤ͊;͊ͤͤΎ ͍͍͙͊ͨͪͦ͊͒͗ͯ͊͘͡ ͍͙͚ͤͦ ͙ͨͪͤͼ͙ͨ ͭ͊ ͍͙͎͙ͣ͊͊͡Σ 
΅ͦ͋ ͔ͫͭͯ͒ͤͭ ͤ͊͘ͻ͙͍ͦ͒ ͦͣͨͪͦͣͫ͟͜ ͣ͗͜ ͤ͊ͯͦ͟Ό ͭ͊ ͙͒ͦͭͪͤͦ͟ΌΦ ̆ͦ;͊ ͼ͔͚ 
͙ͨͪͤͼ͙ͨ ͣ͊ͦ͡ ͍͒ͪͤ͘͜͜Ύ͍ͫΎ ͍͒͜ ͎ͭͦͦΣ ΅ͦ ͎͍ͨͪͦͨ͊ͯ͊͊͡ ͍ͤ͊ͯͦ͊͟ ͔͙ͣ͒ͼ͙ͤ͊Φ ˽͔ͪͦͭ 
͔ͫͭͯ͒ͤͭ͊ ͔ͤ ͍ͤ͊;͙͊͡ ͍͙ͪͦͨͤ͊͊ͭ͘͘͜ ͍ͦͫͤͦͤ͜ ͙͙ͫͣͨͭͦͣ ͻ͍͙ͦͪͦ͋Σ ͍͒ͪͤ͘͜͜Ύ͙ͭ 
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͙͙ͫͣͨͭͦͣ ͦ͒ͤ͜Ί͝ ͻ͍͙ͦͪͦ͋ ͍͒͜ ͤ͜΄ͦ͝Σ ͍͙ͨͪͦͨͦͤͯ͊ͭ ͯͪͫ͟ ͍ͯ͊ͤͤ͜͟͡ΎΦ ˤͤ͜ 
͍͍͍͍͒͒ͯ͊͜͜ ͻ͍͙ͦͪͻ ͭ͊ ͔͎͍ͫͨͦͫͭͪ͊͜ ͊͘ ͝ͻ ͫͭ͊ͤͦͣΣ ͊ͤ͊ͯ͘͜͡Ό;͙Σ Ύ͟ ͔ͪͯ͘͡Έ͙ͭ͊ͭ 
͍ͯ͊ͤͤ͜͟͡Ύ ͔͙͊͗͊͘͡͡ ͍͒͜ ͍͙͊ͫͭͦͫͦ͊ͤ͘ͻ ͔͍ͣͭͦ͒͜Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͔ͫͭ͊ͤͭͫ͟Έ͙͚͟ 
͔͙ͣ͒;͙͚ͤ ͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡ ͍͍͍͊ͫͭͦͫͦͯ͊͘ ͭ͊͟͜ ͗ ͍͙ͯͣͦ ͒͡Ύ ͍ͫͭͯͨͯ ͭ͊ 
͔͔͙ͭͦͪͭ;ͤͦ ͍ͣ͊ ͔ͭ͊͟ ͗ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ Ύ͟ ͜ ͙ͭͪ͊͒ͼ͚ͤ͊͜ 
͔͙ͣ͒;ͤ͊ ΄ͦ͊͟͡ όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мртς158). 

˿͔ͭ͊ͤͭͫ͟Έ͟͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡ ͙͙ͣͯͫ͡ ͭ͊ͦ͗͟ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ͫ͜ ͙͍ͣͦ͗͜͡ 
͔͙ͣͭͦ͒Σ ΅ͦ͋ ͙͍͔͙ͨͪͪͤͯͭ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͍ͫͭͯ͒ͤͭ͜Φ ̂ ͍͙ͨ͊͒ͯ͟ ͎͔͍ͦͣͦͨ͊ͭ͜ ͭ͊ 
͔͔͙͍ͭ͟͟͟͜͡ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ;͙͔ͫ͡Έͤͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ͫͯͭͭΊ͍ͦ ͙͙ͤ͊ͫ͘͘͡ΎΦ ́͊͟Σ 
͙ͤ͊ͨͪ͊͒͟͡Σ ͯ мфлл ͪΦ ͯ ͎͔͙ͦͣͦͨ͊ͭ;͚ͤ͜ ͭ͊ ͔͔͙ͭ͟͟͡;͚ͤ͜ ΄ͦ͊͟͡ͻ ͍ͤ͊;͊ͦͫ͡Ύ мл ҈ 
͍͒͜ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͔͍ͫͭͯ͒ͤͭ͜-͔͙͍ͣ͒͟͜Σ ͯ мфмл ͪΦ ς ͙͡΄͔ с ҈Φ ́ͦ͗ ͒͡Ύ 
͔ͫͭ͊ͤͭͫ͟Έ͙͟ͻ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡Σ ΅ͦ ͔͙͊͗͊͘͡͡ ͍͒͜ ͔ͫͭͯ͒ͤͭͫΈͦ͟͝ ͨ͊ͭͤ͜͡ ͊͘ 
͍ͤ͊;͊ͤͤΎΣ ͭ͊͊͟ ͙ͤ͘Έ͊͟ ͟͜͡Έͫͭ͟͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ͦͤ͊͘;͊͊͡ ͔ͣͤ͘΄͔ͤͤΎ ͙ͨͪ͋ͯͭͯ͟Σ ΅ͦ 
͊͘ ͍͙ͭ͊ͣ͘͜ ͚ ͦͺ͜ͼ͚͙͙ͤͣ͜ ͔͙͒ͦͯͣͤͭ͊ͣ͟ ͍͋ͯ ͍͙͊͗͒͘ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ 
ͨͦͪ͊͟΅͔ͤͤΎ ͍ͯͣͦ ͍ͤ͊;͊ͤͤΎΦ ˻͙͙͒ͤͣ ͘ ͙ͨͪ;͙ͤ ͊ͣ͊ͦ͘͡͝ ͟͜͡Έͦͫͭ͟͜ ͔͍ͫͭͯ͒ͤͭ͜ ͯ 
͍͙͊͊ͤ͘͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͙͋ͯ͡ ͍ͫͦΊͪ͒ͤ͊͜ ͺͦͫͦ͜͡ͺ͜Ύ ͭ͊ ͙ͨͪ͊ͭ͊͟͟Σ 
͔͍ͤ͊͒ͦ͘͜͡Έͤ͜ ͍͙ͯͣͦ ͍ͤ͊;͊ͤͤΎ ͭ͊Σ ͯ ͋͜͡Έ΄ͦͫͭ͜ ͍͙͍ͨ͊͒͟͜Σ ͔͔͔͙͚ͤͦͣͨͭͤͭͤ͟ 
͍͙͊͒͊͟͡ͼΈ͙͚͟ ͫ͊͒͟͡ ς ͔ͫ͊ͣ ;͔͔ͪ͘ ͼ͔ ͊͋ͭͯͪ͜͜Ί͙ͤͭ ͍͍͒ͣͦ͜͡Ύ͙ͫ͡Ύ ͍͙ͫͭͯͨ͊ͭ ͍ 
͔ͫͭ͊ͤͭͫ͟Έ͟͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Φ ˲ͻ ͔ͤ ͙͍ͨͪ͊͋͡Ό͍͊͊͡ ͍ͤ͊ͭ͜Έ ͙ͤ͘Έ͊͟ ͨ͊ͭͤ͡Ύ ͊͘ 
͍ͤ͊;͊ͤͤΎ ό͍ͨͦͪͤ͜Ύͤͦ ͘ ͙͊ͦͨ͊ͭ͡;͙͙ͤͣ ͔͙ͣ͒;͙͙ͤͣ ΄͙ͦ͊ͣ͟͡Φ ς ˢΦ ˴ ΦύΦ ˤ͙ͦͤ 
ͭ͊ͦ͗͟ ͍͍͙͊͗͊͡ ͭ͊͟͜ ͙͊͊͒͘͟͡ ͙͙͊ͫͭ͊ͪͣ͘͜͡ ͭ͊ ͘ ͔ͣͭ͊ͺ͙͘͜;͙ͤͣ ͙͔ͣͫͤͤ͡Ύͣ 
(Barzansky & Gevitz (EdsύΣ мффнΣ ͪΦ фмΣ фоύΦ 

́Φ x ͔ͦͤͤͪ ͍͊ͯ͊͗ͯ͘ΊΣ ΅ͦ ͔ͫͭ͊ͤͭͫ͟Έ͟͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Σ ͍ͤ͊;͊Ό;͙ ͙ͪͤͣ͘͜ 
͙͒ͦͭͪͤ͊ͣ͟Σ ͍ͨͪͦͦ͒Ύ;͙ ͙ͨͪ͊ͭ͟;ͤ͜ ͊ͤ͘ΎͭͭΎ ͚ ͣ͊Ό;͙ ͍͍͔ͨͦͤͦ͊͗ͤͤΎ ͙ͨͪͫͯ͒͗ͯ-
͍͙͊ͭ ͔͙ͣ͒;ͤ͜ ͔ͫͭͯͨͤ͜Σ ͊ͫͦͼ͜Ό͍͙͊ͫ͡Ύ ͘ ͔ͪͺͦͪͣͦΌ ΅ͦ͒ͦ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͗ͤͦ͜͟ 
͜ ͙͋ͯ͡ ͔ͨͪ΄͙͙ͣΣ ͻͭͦ ͙͚͍ͨͪͣ͊ ͝ͻ ͤ͊ ͍ͤ͊;͊ͤͤΎ (BonnerΣ мффрΣ ͪΦ нммύΦ  

̂ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ζˬ͙ͤ͜͟ ͭ͊ ͍͒ͦͪͦ͘ΩΎ ͍ ˢ͔͙ͣͪͼ͜Φ ˱͙ͫͭͦͪ;ͤ͜ ;͙ͭ͊ͤͤΎη ό͔ͪ͒Φ 
˨͗Φ ʕ ͊͡Έͼ͔ͪ-˶͍ͭͭ͜͜ύ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ζ͔ͫͭ͊ͤͭͫ͟Έ͟͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡ ͦͻͦ;͔ 
͙͚͙ͨͪͣ͊͡ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͗ͤͦ͜͟Σ ͦ͒ͤ͊͟ ͫͨ͜͡Έ͔ͤ ͍ͤ͊;͊ͤͤΎ όͣ͊ΊͭΈͫΎ ͤ͊ ͍ͯ͊͘͜ 
;͍͍ͦͦ͜͟͜͡ ͘ ͙͗ͤ͊ͣ͜͟ ς ˢΦ ˴ Φύ ͋ͯͦ͡ ͔͒ͯ͗ ͔͔ͫͯͨͪ;͙͍͙ͣ͡ ͍ ͯͫ͜ͻ ͔͊ͫͨͭ͊͟ͻΦ ˽͔ͪͦͭΣ 
͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͍ͫ͜ ͭͪͯ͒ͤͦ΅͜Σ ͙͗ͤ͜͟ ͒ͦͫΎ͎͙͊͡ ͤ͊͘;͙ͤͻ ͯͫͨ͜ͻ͍͜ ͯ ͔͙ͣ͒ͼ͙ͤ͜Φ ̂ 
мфмл ͪΦ ͚͔ͣ͊͗ фллл ͗ͤͦ͜͟ ͨͪ͊ͼΌ͍͙͊͡ ͍ ͔͙ͣ͒;͚ͤ͜ ͫͺ͔ͪ͜Σ ΅ͦ ͍͙ͫͭ͊ͤͦͭΈ с ҈ ͍͒͜ 
͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͍͊ͪ͜͟͜͡-͙͍ͨͪ͊ͭ͟͟͜Φ ̂ ͙ͭ͊͟ͻ ͣͫͭ͊͜ͻΣ Ύ͟ ˣͦͫͭͦͤ ͭ͊ ˸͔ͤͤ͊ͨͦͫ͜͜͡ 
͙͋͘͡Έͦ͟ нл ҈ ͋ͯͦ͡ ͗ͤͦ͜͟-͍͊ͪ͜͟͜͡η όWalzer Leavitt (EdΦύΣ мфффΣ ͪΦ рлтύΦ  

 ̂мфмл ͪΦ ͯ ͨͪ͊ͼ͜ ζ˸͔͙͒;ͤ͊ ͍ͦͫͭ͊͜ ˿̊ˢ ͭ͊ ˴͙͊ͤ͊͒Φ ˨͍ͦͨͦ͒͜Έ ͒͡Ύ 
ͺͦͤ͒ͯ ˴͔͎͊ͪͤ͜ ΅ͦ͒ͦ ͨͦͨ͜͡΄͔ͤͤΎ ͍͙͊͒͊ͤͤ͟͡Ύη ˢΦ ͔͔̅ͫͤͪ͟͡ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ζ͍ 
˿̊ˢ ͫͤͯ͜Ί он ͔ͫͭ͊ͤͭͫ͟Έ͟͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡Σ ͔ͦͪͣ͊͘͟ мр ͎͔͙ͦͣͦͨ͊ͭ;͙ͤͻΣ у 
͔͔͙ͭ͟͟͡;͙ͤͻΣ м ͺ͔͙ͦͣ͒͘͜͜;ͤ͊ ͭ͊ у ͔͙ͦͫͭͦͨ͊ͭ;͙ͤͻη όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мруύΦ  

̂ ͼ͚͜ ͍ͪͦ͒͘͜ͼ͜ ͍͍͊͗͊Ίͣͦ ͊͘ ͔ͤͦ͋ͻ͔͒ͤ͜ ͙ͨͦ͒͊ͭ ͦͪͦͭͯ͟͟ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ 
п ͍͙ͦͫͤͦͤͻ ͔ͫͭ͊ͤͭͫ͟Έ͙͟ͻ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡ ͫͭ͊ͤͦͣ ͤ͊ мфмл ͪΦ ό͊͘ 
ˢΦ ̅ ͔͔ͫͤͪͦͣ͟͡ύΥ 
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- ͎͔͙ͦͣͦͨ͊ͭ;ͤ͜ ΄͙ͦ͟͡ όмрύ. ˬ ͦ͒ͤ͊ ͘͜ ΄͟͜͡ ͔ͤ ͍͙͎ͣ͊͊͊͡ ͋͜͡Έ΄ͦ͝ ͍͙ͦͫͭ͜Σ 
ͤ͗͜ ͔͔ͫͪ͒ͤΎΦ ̆ͦ;͊ ͼ͔ ͙ͨͭ͊ͤͤΎ ͔͊͗͊ͦ͘͡͡ ͍͒͜ ͝ͻ ͎͔͎ͦͪ͊ͺ͜;͎ͤͦͦ ͪͦͭ͊͘΄͍ͯ͊ͤͤΎΥ 
ͦ͒ͤ͜ ΄͙ͦ͟͡ ͍͍͙͊ͨͪͦ͊͒͗ͯ͊͘͡ ͍ͫͭͯͨͤ͜ ͙͙ͫͨͭ͜Σ ͤ͜΄͙ͣ ͒ͦͫͭ͊ͭͤΈͦ ͋ͯͦ͡ ͦͺ͜ͼ͚͎ͤͦͦ͜ 
͔͒ͦͯͣͤͭͯ͟ ͨͪͦ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜Φ ́͊ͦ͗͟ ͯ ͊ͤ͊͘͘;͔͙ͤͻ ΄ͦ͊͟͡ͻ ͔ͤ ͋ͯͦ͡ ͍ͤ͊ͭ͜Έ 
ͤ͊ͭΎͯ͟ ͤ͊ ͎͔͙͍ͨͪͦͪͫͤͯ ͍ͤ͊ͯͦͯ͟ ͒͜Ύ͡Έͤͫͭ͜ΈΦ ˶͙΄͔ о ΄͙ͦ͟͡ ͙ͣ͊͡ ͔ͤͦ͋ͻ͔͒ͤ͜ 
ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͒͡Ύ ͔͎ͤ͊͗ͤͦͦ͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͔ͣͯ͘͝ ͭ͊ ͍͔͙͟͜͡ ͔͙͋͋ͦͭ͜͜͟͡Φ 
̋ͦ͒ͦ ͨͪͦͺ͔ͫͦͪͫΈͦ͟-͍͙͊͒͊͟͡ͼΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡Σ ͔͗ͦ͒ͤ ͍ͤ͊;͊͡Έ͙͚ͤ ͊͊͒͘͟͡ ͔ͤ ͎ͣ͜ 
͍͙͙͒ͦͦͭ͘͡ ͫͦ͋͜ ͍͙͊͒͊͟͡;͍͜ ͘ ͍͙ͨͦͤͣ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎͣΦ ̂ ͎͔͙ͦͣͦͨ͊ͭ;͙ͤͻ 
΄ͦ͊͟͡ͻ ͟͜͡Έͫͭ͟͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͍͒ͪͤ͘͜͜Ύ͊ͫ͡ΎΦ ˹͙͊ͨͪ͊͒͟͡Σ ͯ 
͎͔͙ͦͣͦͨ͊ͭ;͚ͤ͜ ΄ͦ͟͜͡ ˥͔͊ͤͣ͊ͤͤ͊ ͍ ˿͊ͤ-̅ͪ͊ͤͼ͙ͫͦ͟ ͋ͯ͊͡ ͍͒ͫͯͭͤ͜Ύ 
͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ͊ ͺ͎ͦͦ͘͜͜͜͡ΎΣ ͦͫ͟͜͡Έ͙͟ ͍͙͊͒͊͟͡; ͔ͤ ͍͙͍ͪ͜ ͼ͚͜ ͙͒ͫͼ͙ͨͤ͜͜͡Φ 
ˣ͍ͯ͒͜͜͡ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙͋ͯ͡ ͋ͪͯ͒ͤ͜ ͭ͊ ͔͊ͤ͒͋͊ͤ͘͜Φ ˨͔Ύ͟͜ ΄͙ͦ͟͡ ͍͎͊͊͘͜͡ 
͙͙ͦͣͤ͊͡ ͍ͤ͊ͯ͘ ζ͎͔͙ͦͣͦͨ͊ͭ;ͤ͊ηΣ ͙ͭͣ ͙ͫ͊ͣͣ ͙͍ͨͪ͊͋͡ΌΌ;͙ ͋͜͡Έ΄͔ ͔͍ͫͭͯ͒ͤͭ͜Σ 
Ύ͟͜ ͍͍͙͊͗͊͡Σ ΅ͦ ͍ͫͭͯͨ͊ΌͭΈ ͒ͦ ͙͊ͦͨ͊ͭ͡;ͤͦ͝ ͔͙ͣ͒;ͤͦ͝ ΄͙ͦ͟͡Φ ́͜͡Έ͙͟ ͯ о 
͎͔͙ͦͣͦͨ͊ͭ;͙ͤͻ ΄ͦ͊͟͡ͻ ͙͋ͯ͡ ͎͔ͤ͊͊ͦ͒͗ͤ͜͡ ͍͙͙͒ͤͦͫͤ͜ ͘ ͊ͪͤ͜͟͡Ύ͙ͣ ͒͡Ύ 
͍͙͍;͔ͤͤΎ ͤ͟͜͜͡;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Φ ˤ ͤ͜΄͙ͻ ς ͊͋ͦ ͔͍ͫͭͯ͒ͤͭ͜ ͔ͤ ͙ͨͯͫ͊͟͡ ͒ͦ ͊ͪͤ͜͟͜͡Σ 
͊͋ͦ ͒ͦ ͊ͪͤ͜͟͡Ύ͙ͤͻ ͨ͊͊ͭ͡Φ ˿͙ͭͯ͊ͼ͜Ύ ͘ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͔͙͒ͫͨ͊ͤͫͪ͊ͣ ͋ͯ͊͡ 
͊ͭ͊ͫͭͪͦ͟ͺ͜;ͤͦΌΦ ˸͚͔͊͗ ͍ͫ͜ ͍ͤ͊;͊͡Έͤ͜ ͙͊͊͒͘͟͡ ͔͙͊͗͊͘͡͡ ͍͒͜ ͔ͫͭͯ͒ͤͭͫΈͦ͟͝ 
ͨ͊ͭͤ͜͡ ͊͘ ͍ͤ͊;͊ͤͤΎΦ ˢΦ ̅ ͔͔ͫͤͪ͟͡ ͍͍͍͊ͯ͊͗ͯ͊͘Υ ζ˱ͫͤͯΌ;͜ ͎͔͙ͦͣͦͨ͊ͭ;ͤ͜ ΄͙ͦ͟͡ ς 
ͼ͔ ͙ͨͪ͊͒͟͡ ͔ͤͫͯͣͫͤͦͫͭ͜͜ ͙ͤ͊ͯ͟ ͭ͊ ͙͙͒ͦͭͪͤ͟η όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мруς161);  

- ͔͔͙ͭ͟͟͡;ͤ͜ ΄͙ͦ͟͡ όуύΦ ˤ͒ͫͯͭͤͫͭ͜͜Έ ͯͤ͜ͺ͍͙ͦ͊ͤ͜͟ͻ ͍͙͎ͣͦ ͒͡Ύ ͍ͫͭͯͨͯΥ 
͍͙͎͙ͣͦ ͊͋ͦ ͙͋ͯ͡ όͨͦ;͍͊ͭͦ͊͟ ͊͋ͦ ͔͔ͫͪ͒ͤΎ ͍ͦͫͭ͊͜ύΣ ͊͋ͦ ͝ͻ ͔ͤ ͋ͯͦ͡ ͍ͦͫͣ͘͜Φ ̂ 
͚͗ͦ͒ͤ͜ ͘ у ΄͟͜͡ ͔͙͒ͦͯͣͤͭ͟ ͘ ͔͔ͨͪͦͣ͜͟͡ ͎͊͋ͦͪ͊ͭͦͪͤͦͦ͡ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͔ͤ 
͍͍͙͒ͨͦ͒͊͜͜͡ ͚͒ͫͤͦͫͭ͜͜Φ ˣ͍ͯ͒͜͜͡ ͍͊͊͒͘͟͜͡ ͙͋ͯ͡ ͚͔ͣ͊͗ ͍͙͙ͤͦͣΣ ͘ ͔ͣ͊ͤ͡Έ͙͙ͣ͟ 
͙ͣͤ͊ͭ͊ͣ͟͜ ͒͡Ύ ͣͪͦͫͦͨ͜͟͟͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͔͊͡ ͔͋͘ ͍͍͎͒ͨͦ͒ͤͦͦ͜͜ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͦ͋͊͒ͤ͊ͤͤ͡ΎΤ ͯ ͔͋͋ͦͭ͊͜͜͟͡ͻ ͤ͊ͪ͊ͻ͍͍͙ͦͯ͊͡ ͟͜͡Έ͊͟ ͙ͭͫΎ; ͙ͫͭ͊ͪͻ 
͙͎ͤ͟Τ ͭ͊ͦ͗͟ ͋ͯͦ͡ ͔͒͟͜͡Έ͊͟ ͔͔͚ͣͦ͒͡ ͘ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͭͦ΅ͦΦ 
́͊ͦ͗͟  ͗ͦ͒ͤ͊ ͘͜ ΄͟͜͡ ͔ͤ ͣ͊͊͡ ͔ͤ͊͗ͤͦ͡͝ ͙͋͊͘ ͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͤ͟͜͜͡;͙ͤͻ 
͙͒ͫͼ͙ͨͤ͜͡Φ ˿͔͍ͭͯ͒ͤͭ͜Σ ͍͙͊͘͘;͚͊Σ ͍͍͒ͨͪ͊͜͡Ύ͙͡ ͒ͦ ͙ͣ͊͡ͻ ͔͊ͪͤ͜͟͡ΈΣ ͔͒ ͣ͝ 
͙ͨͪ͒͜͡Ύ͙͡ ͣ͊ͦ͡ ;͊ͫͯΦ ̋ͦ͒ͦ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͔͍͒ͫͨ͊ͤͫͪ͜Σ ͭͦ ͙ͫͭͯ͊ͼ͜Ύ ͋ͯ͊͡ 
ͭͪͦͻ͙ ͪ͊͟΅ͦΌΦ ˨͔Ύ͟͜ ΄͙ͦ͟͡ ͙ͣ͊͡ ͔͍͔͙ͤ͟͜͡ ͙ͣͤ͊ͭ͟͜ ͯ ͍͙͊ͫͤ͡ͻ ͍͋ͯ͒͜͡ΎͻΣ 
͔͒Ύ͟͜ ͍͙͚͙ͤ͊ͣ͊͡ ͙ͣͤ͊ͭ͟͜ ͍ ͊ͪͤ͜͟͡ΎͻΦ ͍̅ͤ͊ͤͫͦ͜͜ ͍͙ͯͣͦ ͔ͭ͗ ͙͋ͯ͡ 
͔͍ͤ͊͒ͦ͘͜͡Έ͙͙ͤͣΥ ͭ͜͡Έ͙͟ о ͘ у ΄͟͜͡ ͙ͣ͊͡ ͎͙͚͒ͤ͜ ͙ͨͪ͋ͯͭͦ͟Σ ΅ͦ ͍ͦͫͣ͘͜ ͔ͤ ͋ͯͦ͡ 
ͫͨͪΎ͍ͣͦ͊ͤͦ ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͍͊͊͒͘͟͜͡ όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мсоύΤ 

- ͔͙ͦͫͭͦͨ͊ͭ;ͤ͜ ΄͙ͦ͟͡ όуύΦ ˤ͒ͫͯͭͤͫͭ͜͜Έ ͯͤ͜ͺ͍͙ͦ͊ͤ͜͟ͻ ͍͙͎ͣͦ ͒͡Ύ ͍ͫͭͯͨͯΥ 
͊͋ͦ ͍ͫ͒ͦ͜ͼ͍ͭͦ ͨͪͦ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜Σ ͊͋ͦ ͺͦͪͣ͊͡Έ͙͚ͤ ͍͙͚ͫͭͯͨͤ ͙ͫͨͭ͜ ͘͜ 
͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͊͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ Ύ͎ͦͦ͟ ͍͙ͫͭͯͨͤ͊͟ ͍͔ͫ ͦ͒ͤͦ 
͙͚͙ͨͪͣ͊͡Φ ͔́ͪͣͤ͜ ͍ͤ͊;͊ͤͤΎ ͦͻͦͨ͡Ό͍͍͊ о ͙ͪͦ͟Φ ˻͔͙ͫͭͦͨ͊ͭΣ ͍͙͊͒͊͟͡Ό;͙ 
͊ͤ͊ͭͦͣ͜ΌΣ ͺ͎ͦͦ͘͜͜͜͡ΌΣ ͎ͨ͊ͭͦͦ͜͡ΌΣ ͻͣ͜͜ΌΣ ͣͪͦͫͦͨ͜͟͟͜ΌΣ ͔͔͍͙ͦͫͪ͒͗ͯ͊͘͡ ͍͎ͯ͊ͯ ͤ͊ 
͍ͨͦͪͤ͜Ύͤͤ͜ ͍͎͒ͦͪͦͦͦ͘ ͎ͦͪ͊ͤͣͯ͘͜ ͘ ͻ͍͙ͦͪͣΦ ˽͔ͪͦͭ ͍ ͙ͦ͒ͤͻ ΄ͦ͊͟͡ͻ ͍ͤ͊;͊ͤͤΎ 
ͨͦ;͙ͤ͊ͦͫ͡Ύ ͘ ͍͙͍;͔ͤͤΎ ͔ͭͦͪ͜͝Σ ͊ ͨͦͭͣ͜ ͍͍ͨͪͦ͒ͦ͗ͯ͊ͦͫ͡Ύ ͙ͨͪ͊ͭ͟;͙͙ͤͣ 
͊ͤ͘ΎͭͭΎͣΣ ͍ ͤ͜΄͙ͻ ς ͍͙ͤ͊ͨ͊͟Φ ˸͔͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤ͊ ͋͊͊͘ ͋ͯ͊͡ ͔ͤ͒ͦͫͭ͊ͭͤΈͦΌΦ 
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˶͊͋ͦͪ͊ͭͦͪ͜͝ ς ͨ ͙ͪ͊ͭ͟;ͤͦ ͍͒ͫͯͭͤ͜͜Φ ˴ͤ͜͜͡;͔ͤ ͍ͤ͊;͊ͤͤΎ ͤ͊͘ͻ͙ͦ͒ͦͫ͡Ύ ͤ͊ ͙ͤ͘Έͦͣͯ͟ 
͍ͪͤ͜͜Φ ̂ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͔͒ͫͨ͊ͤͫͪ͊ͻ ͻ͍ͦͪ͜ ͙͙ͨ͊ͭ͡͡ ͊͘ ͯͪͫ͟ ͍ͯ͊ͤͤ͜͟͡Ύ ͔ͫͭͯ͒ͤͭ͊ͣ ͭ͊ 
͍͙͊͒͊͟͡;͊ͣΦ ˿͔ͭͯ͒ͤͭͫΈ͊͟ ͨ͊ͭͤ͡Ύ ͊͘ ͍ͤ͊;͊ͤͤΎ ͊͋ͦ ͙͊͘͡΄͊͊ͫ͡Ύ ͍ͨͦͤͫͭ͜Ό ͍ 
͔͍͙ͪͤ͟͜ͼ͍ͭ͊ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Σ ͊͋ͦ ͝͝ ;͙͊ͫͭͤͯ ͋ͯͦ͡ ͫͨͪΎ͍ͣͦ͊ͤͦ ͤ͊ 
ͨͦͨ͜͡΄͔ͤͤΎ ͍͔͋ͯ͒͜͡Έ ΄͙ͦ͟͡ ͭ͊ ͊ͪͤ͜͟͜͡ όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мсоς166);  

- ͺ͔͙ͦͣ͒͘͜͜;ͤ͊ ΄ͦ͊͟͡ όмύΦ ˤ͒ͫͯͭͤͫͭ͜͜Έ ͍͙͎ͣͦ ͒ͦ ͍ͫͭͯͨͯΦ ˸͔͊ͭͪ͊͜͡Έͤͦ-
͔ͭͻͤ͜;ͤ͊ ͋͊͊͘ ς ͔ͤͤ͊͘;ͤ͊Φ ˥͍͙͚ͦͦͤ͡ ͺ͍͙͚ͤ͊ͤͫͦ͜ ͔ͪͫͯͪͫ ς ͨ͊ͭͤ͡Ύ ͊͘ 
͍ͤ͊;͊ͤͤΎΦ ˤ͙͊͒͊͟͡ͼΈ͙͚͟ ͫ͊͒͟͡ ς ͔͔͍ͨͪ͊͗ͤͦ ͨͪͦͺ͔͙ͫͦͪΦ ͍͙̂ͣͦ ͒͡Ύ 
͍͙͍;͔ͤͤΎ ͤ͟͜͜͡;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ς ͤ ͔͍͊͒ͦ͘͜͡Έͤ͜ όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ нмоύΦ 

́ͦ͗Σ ͍ͨ͒ͫͯͣͦͯ͜Ό;͙ ͒͜Ύ͡Έͤͫͭ͜Έ ͔ͫͭ͊ͤͭͫ͟Έ͙͟ͻ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡Σ ˢΦ ̅ ͔͔ͫͤͪ͟͡ 
͊ͤ͊͘͘;͍͊Σ ΅ͦ ζ;͔͔ͪ͘ ͔͙ͣ͒;ͤ͜ ͔͙ͫͭ͟Σ ΅ͦ ͊ͪ͊͘͘ όͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ς s . ˴ Φύ ͫͤͯ͜ΌͭΈ 
ͯ ˿̊ˢΣ ͔͔ͤ͊ͫͤͤ͡Ύ ͔͋ͯ͒ ͎ͤ͊͋͊͊ͭͦ ͋͜͡Έ΄͔ ͙ͫͭͪ͊͗͒͊ͭΣ ͊ͤ͗͜ ͍͒͜ ͋ͯ͒Έ-;͎ͦͦ 
ͤ͜΄͎ͦͦΧη όCƭŜȄƴŜǊΣ мфмлΣ ͪΦ мссύΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ ͊ͤ͊͘͜͡ 
͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍ͨͦ͊͊͘͟Σ ΅ͦ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͯ ˿̊ˢ 
͔͙ͣ͒;ͤ͊ ͍ͦͫͭ͊͜ ͤ͊͘ͻ͙ͦ͒͊ͫ͡Ύ ͯ ͙͍ͪͦͦͣͯ͘͟ ͍͙ͫͭ͊ͤͦ΅͜ ͭ͊ ͔͍ͨͦͭͪ͋ͯ͊͊͡ 
͍͔ͦͤͦͤͤ͡ΎΦ ˣ͎͊͊ͭͦ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͙ͣ͒ͼ͙͙ͤ ͭ͊ ͍ͦͫͭ͜Ύͤ 
͍͙ͨͪͦͨͦͤͯ͊͡ ͍ͫͦ͝ ͎ͨͦ͡Ύ͙͒ ΅ͦ͒ͦ ͚ͣ͊͋ͯͭͤ͜ͻ ͔ͪͺͦͪͣΣ ͔ͦͪͣ͊͘͟ ̅Φ x ͎ͤ͘͜͜͡͡ ͭ͊ 
ˢΦ ̅ ͔͔ͫͤͪ͟͡Φ ˥͍ͦͦͤͦ͡Ό ͎͊ͪͦͦ͘͘Ό ͒͡Ύ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͍͙ͦͤ 
͍͋͊;͙͊͡ ͯ ͙͍͙ͨͪ͊ͭͤͻ ό͔ͦͣͪ͟ͼ͚͙ͤ͜ͻύ ͭ͊ ͔ͫͭ͊ͤͭͫ͟Έ͙͟ͻ ͔͙ͣ͒;͙ͤͻ ΄ͦ͊͟͡ͻΣ ͔ͣͭͦΌ 
Ύ͙͟ͻ ͋ͯ͊͡ ͔ͣ͊ͭͪ͊͜͡Έͤ͊ ͙͍ͤ͊͗͊Σ ͍͙͔͊ͭͦͪͭͭ ͭ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͭ͊͟ͻ ͙͒ͦͭͪͤ͟Σ Ύ͟ 
͎͔ͦͣͦͨ͊ͭ͜ΎΣ ͔͔͙ͭͣ͘͟͟͡Σ ͺ͔͙ͦͣ͒͘͜͜ͼ͙ͤ͊Σ ͔ͦͫͭͦͨ͊ͭ͜Ύ ͭͦ΅ͦ ͤ͊ ͙͍͎ͨͪͦͭ͊ͯ 
͙ͭͪ͊͒ͼ͚͚ͤ͜͜ ό͙͊ͦͨ͊ͭ͡;͚ͤ͜ύ ͔͙ͣ͒ͼ͙ͤ͜Φ ˤ͒ͫͯͭͤͫͭ͜͜Έ ͯͤ͜ͺ͊͜͟ͼ͜͝ ΅ͦ͒ͦ ͍͙͎ͣͦ ͒͡Ύ 
͍ͫͭͯͨͯΣ ͔͍ͤ͊͒ͦ͘͜͡Έͤ͊ ͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤ͊ ͋͊͊͘Σ ͔͊ͤ͒͋͊ͤ͘͜ ͍͋ͯ͒͜͜͡Σ 
͔͔͔͙͚ͤͦͣͨͭͤͭͤ͟ ͍͙͊͒͊͟͡ͼΈ͙͚͟ ͫ͊͒͟͡Σ ͙ͤ͘Έ͊͟ ͨ͊ͭͤ͡Ύ ͊͘ ͍ͤ͊;͊ͤͤΎΣ ͚͔ͣ͊͗ 
͍͒ͫͯͭͤ͜͜ ͙ͨͪ͊ͭ͟;ͤ͜ ͊ͤ͘ΎͭͭΎΣ ͔ͤ͒ͦͫͭ͊ͭͤΊ ͤ͟͜͜͡;͔ͤ ͍ͤ͊;͊ͤͤΎ ς ͙ͨͪ;͙͙ͤΣ ΅ͦ 
ͨͪͦͭΎ͎ͦͣ ̆̆ ͫͭΦ ͙͍͔͙ͨͪ͘͡ ͒ͦ ͙͊ͪͭͭ͘͟Ύ ͙͍͙ͨͪ͊ͭͤͻ ό͔ͦͣͪ͟ͼ͚͙ͤ͜ͻύ ͭ͊ 
͔ͫͭ͊ͤͭͫ͟Έ͙͟ͻ ͔͙ͣ͒;͙ͤͻ ΄͟͜͡ όͦͪͣ͟͜ ͔͙ͦͫͭͦͨ͊ͭ;ͤͦ͝Σ Ύ͊͟ ͺͯͤ͟ͼͦͤͯ͜Ί ͜ ͯ ̆̆˱ ͫ ͭΦύΦ 
ˤ͊ͪͭͦ ͭ͊ͦ͗͟ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͔ͫͭ͊ͤͭͫ͟Έ͟͜ ͔͙ͣ͒;ͤ͜ ΄͙ͦ͟͡ ͙͋ͯ͡ ͔ͨͪ΄͙͙ͣ 
͔͙ͣ͒;͙͙ͤͣ ͍ͤ͊;͊͡Έ͙͙ͤͣ ͙͊͊͒͊ͣ͘͟͡Σ ΅ͦ ͙͚͙ͨͪͣ͊͡ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͗ͤͦ͜͟Φ  

˽͔͔͙͍͙ͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ ͨͦ͡Ύ͎͊ΌͭΈ ͯ ͍͙͔͔ͦͪͣͤͤ͟͜͡ 
͔͔͍ͨͪ͒ͯͣͦΣ ΅ͦ ͙ͫͨͦͤͯ͊͟͡ ͒ͦ ͔ͪͺ͙ͦͪͣ ͍ ͔͙ͣ͒;͚ͤ͜ ͍ͦͫͭ͜͜ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦ ͭ͊ ͯ 
͍͙͍͔ͫͭͤͤ͜͜͡ ͍͙ͦͫͤͦͤͻ ͔͔ͪͦͣͤ͒͊͟ͼ͚͜ ˢΦ ̅ ͔͔ͫͤͪ͊͟͡ ΅ͦ͒ͦ ͍͔ͦͤͦͤͤ͡Ύ ͔͙ͣ͒;ͤͦ͝ 
͍ͦͫͭͤ͜Έͦ͝ ͙͎͙ͨ͊ͪ͊͒ͣ ό͊͘ ͨͪ͊ͼ͔Ό ζ˸͔͙͒;ͤ͊ ͍ͦͫͭ͊͜ ˿̊ˢ ͭ͊ ˴͙͊ͤ͊͒Φ ˨͍ͦͨͦ͒͜Έ 
͒͡Ύ ͺͦͤ͒ͯ ˴͔͎͊ͪͤ͜ ΅ͦ͒ͦ ͨͦͨ͜͡΄͔ͤͤΎ ͍͙͊͒͊ͤͤ͟͡ΎηΣ мфмл ͪΦύΦ 
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˾˩˭̑˸˩ 
˴͙ͯ͡;͔ͤͦ͟ ˢ͊͡͡Φ ˿ͦͫͭͦΎ͙͔ͤ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˿̊ˢ ͍ ͤ͊;͔͊͡ ̆̆ ͍Φ 
ˤ ͫͭ͊ͭΈ͔ ͍͙͙͔ͤͣ͊ͤ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤͦ ͤ͊ ͫͦͫͭͦΎ͙͙ͤ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 

˿̊ˢ ͍ ͤ͊;͔͊͡ ̆̆ ͍Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͙͔͙͒ ̅. x ͙͙͎ͤͫ͊͡͡ 
͔͊ͫ͊ͭ͟͡Έͤͦ ͯͯ͡;΄͔͙ͤΎ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͙͎ͨ͊ͪ͊͒ͣ· ͙ ͍͎͘͡Ύ͒· 
ˢΦ ̅ ͔͔ͫͤͪ͊͟͡ ͦ ͙ͫͭͯ͊ͼ͙͙ ͍ ͔͙ͣ͒ͼ͙ͤͫͦͣ͟ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Φ ͔́͊͗͟ ͍͔ͯͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͍ 
ˢ͔͙͔ͣͪ͟ ͔ͪͦͣ͟ ͙͊ͦͨ͊ͭ͡͡;͔͙ͫ͟ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ΄ͦ͟͡ όͯ;͔͋ͤ·ͻ ͍͔͔͙͚͊͒ͤ͘ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ 
͔͙ͣ͒ͼ͙ͤ·ύ ͫͯ΅͔͍͍͙ͫͭͦ͊͡ ;͊ͫͭͤ·͔ ό͔ͦͣͣͪ͟;͔͙͔ͫ͟ύ ͙ ͔͙͔ͫͭ͊ͤͭͫ͟͟ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ 
΄ͦ͟͡·Φ ˴ ͔͙ͨͦͫ͒ͤͣ͡ ͙͔͙ͨͪͤ͊͒͗͊͡͡ ͎͔͙ͦͣͦͨ͊ͭ;͔ͫ͊͟ΎΣ Ή͔͙ͭ͟͟͡;͔ͫ͊͟ΎΣ 
ͺ͙͙͔͙ͦͣ͒͘ͼ͙ͤͫ͊͟Ύ ͙ ͔͙ͦͫͭͦͨ͊ͭ;͔ͫ͊͟Ύ ΄ͦ͟͡·Φ ˤ ͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ ͒͊ͤ͊ ͪ͊ͭ͊͟͟Ύ 
ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͯ͊͊ͤͤ͘͟·ͻ ͔͙ͫͭ͊ͤͭͫ͟͟ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ΄ͦ͟͡ όͨͦ ˢΦ ̅ ͔͔ͫͤͪͯ͟͡ύΦ 
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SUMMARY 
Kulichenko Alla. American medical education: situation in the early 20th century. 
In the early 20th century, American medical education experienced severe crises and 

needed upgrading. Many US medical professionals and educators offered their views concerning 
future reforms, with F. Billings, and A. Flexner among them. For his part, F. Billings proposed 
many important pedagogical decisions to address the existing problems in education, and two 
options of duration of medical education ς six years and seven years. Moreover, F. Billings and 
A. Flexner considered proprietary and sectarian medical schools to be a future challenge for the 
American medical education. Such educational establishments were found for profit and 
authority. Additionally, these educational establishments practiced such doctrines as 
homeopathy, eclecticism, physiomedicine, osteopathy, etc., as opposed to allopathic medicine. 

The aim of the paper is to highlight the situation in the American medical education in 
the early 20th century, particularly to focus on proprietary and sectarian medical schools. In 
this paper, the author deals with such methods as heuristic and bibliographic ones ς to 
identify and systematize historical and pedagogical literature concerning the research; 
biographical method ς to study and analyze the content of F. .ƛƭƭƛƴƎǎΩǎ and A. CƭŜȄƴŜǊΩǎ 
pedagogical views on to the situation in the American medical education in the early 20th 
century; pedagogical reconstruction ς to reproduce historical and pedagogical reality due to 
the functioning of proprietary and sectarian medical schools. 

According to A. Flexner, there were four types of sectarian medical schools: 
homeopathic, eclectic, physiomedical, and osteopathic ones. It should be stressed that 
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sectarian medical schools were the first medical educational establishments that trained 
women. Nevertheless, proprietary and sectarian medical schools had weak points, such as 
lack of unification in terms of entry requirements, poor material and technical base, 
abandoned and dirty buildings, incompetent academic staff, low tuition fee, almost no 
practical classes, insufficient clinical education, etc. These factors led to the closure of almost 
all proprietary and sectarian medical schools, with the osteopathic one being the exception. 

As for the prospects of further research, we are going to highlight the preconditions of 
the reform in the American medical education in the early 20th century, and to point out 
CƭŜȄƴŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ƳŜŘƛŎŀƭ ŜŘǳŎŀǘƛƻƴŀƭ ǇŀǊŀŘƛƎƳ όbased on 
the work άMedical education in the United States and Canada: a report to the Carnegie 
Foundation for the Advancement of Teachingέ, 1910). 

Key words: American medical education, pedagogical views, F. Billings, A. Flexner, 
proprietary medical school, sectarian medical school, homeopathists, eclectics, 
physiomedicals, osteopaths. 
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͙͙ͨ͒ͭͪͣ͜͟ ͔ͫͭͯ͒ͤͭ͊ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ΅ͦ͒ͦ ͚͎ͦͦ ͫͭ͊ͤͯ ͍͒ͦͪͦ͘ΩΎ ό˻͔͔ͫͤͦ͟͟͡Σ 
нлммΤ ˻͍;͊ͪͯ͟ύΣ ͙͔ͨͦͫͤͤ͡Ύ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͨͦ͒ͦ͊ͤͤ͡Ύ ͔͎͙͍ͤ͊ͭͤͦ͝ 
͔ͦͤͯͪͤͭͤͦ͟͟͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ ͔ͫͭͯ͒ͤͭͫΈͦͣͯ͟ ͍͒ͦ͟͜͜͡͡ ό˥ͦ͡Ύ͙ͪ͒͟Σ нлмрύΣ 
ͨͦ͒ͦ͊ͤͤ͡Ύ ͔ͨͪͦ͋ͣ͡ ͔ͨͪ΄͎ͦͦ ͪͦͯ͟ ͍ͤ͊;͊ͤͤΎ ͍ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
ό˾͎ͦ͊;͍ͦ͊Σ нлмсύΣ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͺͯͤ͟ͼͦͤ͊͜͡Έͤ͜ ͔͔ͦ͋ͣ͗ͤͤΎ 
ό˱͍͊ͤ;ͯ͟ύΦ ̂ ͔ͦͤͭͫͭ͟͟͜ ͍͙΅͔͊ͤ͊͘͘;͔͎ͤͦͦ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͭ͊ ͙͙ͨͪ͊ͭ͊ͣ͟͟ 
͔͔͍ͨͪ͊͗ͤͦ ͔͔ͪͦͣͤ͒ͯ͟ΌͭΈͫΎ ͪͤ͘͜͜ ͎͙ͨͪͦͪ͊ͣ ͫͦͼ͊͜͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ 
͙͙ͨ͒ͭͪͣ͜͟ ͭ͊ ͍ͫͯͨͪͦͦ͒ͯΣ ΅ͦ ͣͦ͗ͯͭΈ ͔͍͙ͪ͊ͯ͊ͭͫ͘͜͡Ύ ͊͋ͦ ͍ ͔ͣ͗͊ͻ ͍ͦͫͭͤ͜Έ͎ͦͦ 
ͨͪͦͫͭͦͪͯ ͊͊͒ͯ͘͟͡Σ ͊͋ͦ ͨͦ͊͘ ͚͎ͦͦ ͔͙ͣ͗͊ͣΣ ͔ͦͪͣ͊͘͟ ΅ͦ͒ͦ ͫͺ͔͙ͪ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪͦͺ͔͚ͫ͜ όˣ͊͋͊͟Σ нлмрύΦ ˹͊ͭͦͣͫͭ͜Έ ͤ͊ͫ ͼ͍͙͙͊͜͟͡ ͫ͊ͣ͜ ͔͙ͫͭͯ͒ͤͭ 
ͭ͊ ͝ͻ ͪͦͯͣͤͤ͘͜Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ͔ͦͤͭͫͭ͟͟͜ ͍͎͊ͫͤͦͦ͡ ͙͗ͭͭΎΦ ˹͙͊ͣ ͍͔͗ ͋ͯ͊͡ 
͚͔͒ͫͤͤ͊͘͜ ͫͨͪͦ͋͊ ΅ͦ͒ͦ ͍͙͍;͔ͤͤΎ ͔ͨͦͭͪ͋ ͜ ͙͍͊ͨͭ͘͜ ͔͍ͫͭͯ͒ͤͭ͜ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ό˸͍ͪͦͫ͜Έ͊͟Σ нлмуύΣ ΅ͦ ͫͨͦͤͯ͊͊͟͡ ͤ͊ͫ ͍ͨͦͪͤ͜Ύ͙ͭ ͙ͦͭͪͣ͊ͤ͜ 
͒͊ͤ͜ ͘͜ ͙͙͒͊ͤͣ ͍͙͙͋ͪ͜͟ ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜Φ  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͔ͣͭͦΌ ͤ͊΄ͦ͝ ͫͭ͊ͭͭ͜ ͋ͯͦ͡ ͍͙͍;͔ͤͤΎ ͪͦͯͣͤͤ͘͜Ύ 
͔͙ͫͭͯ͒ͤͭ͊ͣ ͙̂ͪ͊ͤ͟͝ ͭ͊ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊ ͪͦ͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ͝ͻͤΈͦͣͯ 
͙͗ͭͭ͜Σ ͊ ͭ͊ͦ͗͟ ͯͭͦ;͔ͤͤͤΎ ͚͍͙ͣͦͪͤ͜ͻ ͎͍͊ͪ͊ͤͭ͜ ͜ ͙͙͍ͪ͘͟͜ ΅ͦ͒ͦ ͝͝ ͒ͦ͋ͯͭͭ͘ΎΦ  
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˽͔͔ͪ͒ ͙ͤ͊ͣ ͙͋ͯ͡ ͍͔ͨͦͫͭ͊ͤ͜͡ ͭ͊͟͜ ͍͊͒͊ͤͤ͘ΎΥ мύ ͯͭͦ;͙͙ͤͭ ͪͦͯͣͤͤ͘͜Ύ 
͔͙ͫͭͯ͒ͤͭ͊ͣ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͔͔ͫ͋ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Τ нύ ͍͙ͤ͊͘;͙͙ͭ ͙ͫͨͦͫͦ͋ 
͙͙ͨ͒ͭͪͣ͜͟ ͔ͫͭͯ͒ͤͭ͊ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͍ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ό͒͊͜͡ ˭ˤ˻ύ ͭ͊ 
͙͙͙ͪ͘͟ ͝ͻ ͍͙ͭͪ͊ͭΤ оύ ͚͙͙͒ͫͤͭ͘͜ ͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͍͙΅͔͍͙ͤ͊͊ͤ͘ͻ 
͙͍ͨͦ͊ͤ͘͟͟͜ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͔͍ͫͭͯ͒ͤͭ͜ ͙̂ͪ͊ͤ͟͝ ͭ͊ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͚͒ͫͤ͘͜Ό͍͊ͦͫ͡Ύ ͔ͣͭͦ͒ͦͣ 
͍͙͍͎ͨ͊͒ͦͦͦ͟ ͙͍ͦͨͭͯ͊ͤͤΎ ͨ͒͜ ;͊ͫ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Υ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͍ͭ͊͋ͦͪ͜Σ ͔͚͙ͫͯͪͫͤ͟͟͜ͻ ͎ͨͪͦͪ͊ͣΣ ͙͚͙͒ͫͯͫͤ͟͜ͻ ͍ͯ͋͟͜͡ ͭͦ΅ͦΦ 
͙́͊ͣ͟ ;͙ͤͦͣΣ ͍͙͋ͪ͊͜͟ ͫ͊͒͊͊ͫ͟͡͡Ύ ͘͜ ͔͍ͫͭͯ͒ͤͭ͜ ͙ͪͤ͘͜ͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
͙̂ͪ͊ͤ͟͝ ͭ͊ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊Φ ˤͫΈ͎ͦͦ ͍ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͍͘Ύ͙͡ ͯ;͊ͫͭΈ слл 
͔͍ͫͭͯ͒ͤͭ͜Σ Ύ͟͜ ͍ ͍͙ͪͤ͜ͻ ͨͪͦͨͦͪͼ͜Ύͻ ͔͍ͨͪ͒ͫͭ͊͡Ύ͙͡ ͙͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 
͙̂ͪ͊ͤ͟͝ ͭ͊ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊Φ ˸͔͙ͭͦ͒͊ͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨ ͎͍͙ͦͫͯͯ͊͡͡ ͔͙͋ͫ͒͜ 
͘͜  ͔͙ͫͭͯ͒ͤͭ͊ͣ ͭ͊ ͔͍͊ͤͭͯ͊ͤͤ͟ΎΣ Ύ͟͜ ͙͋ͯ͡ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͍͙͍;͔ͤͤΎ ͪͦͯͣͤͤ͘͜Ύ 
͔͙ͫͭͯ͒ͤͭ͊ͣ ͤ͊͘;͔ͤͤΎ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͒͡Ύ ͍͙ͪͦ͋ͯ͒ͦ͘ ͍͎͊ͫͤͦͦ͡ ͙͗ͭͭΎΣ ͊ ͭ͊ͦ͗͟ 
͝ͻͤΈ͎ͦͦ ͋͊;͔ͤͤΎ ͔͍ͪͫͯͪͫ͜ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͍ ͍͔͙͔ͯͤͪͫͭͭ͜͜Φ 
́͊ͦ͗͟ ͯ ͔ͣ͗͊ͻ ͼΈ͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͋ͯ ͚͔͙͚͒ͫͤͤ͘͜ ͊ͤ͊͘͜͡ ͚͍ͫ͊ͭ͜ ͍͊͊͒͘͟͜͡ 
͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͭ͊ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊ ͤ͊ ͔͔ͨͪ͒ͣͭ ͍͙Ύ͍͔ͤͤ͡Ύ ͍͙͍͒͜ 
͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͚͎ͤͦͦ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͝ͻͤΈͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͨ͒͜ 
;͊ͫ ͍ͤ͊;͊ͤͤΎ ͯ ˭ˤ˻Φ 

ˢͤ͊͘͜͡ ͊ͫͦͼ͙͍͎͊ͭͤͦͦ͜ ͪΎ͒ͯ ΅ͦ͒ͦ ζ͍͙΅ͦ͝ ͍͙ͦͫͭ͜η ͍ͨͦ͊͊͘͟Σ ΅ͦ ͍͙΅͊ 
͍ͦͫͭ͊͜ ͙ͭͪ͊͒ͼ͚ͤͦ͜ ͊ͫͦͼ͜ΌΊͭΈͫΎ ͘͜ ͍͙ͫ͊ͣͦͪͦͭͦͣ͘͟Σ ͫͦͼ͊͜͡Έ͙ͤͣ ͫͭ͊ͭͯͫͦͣΣ 
͒ͦ͋ͪͦ͋ͯͭͦͣΣ ͊ ͭ͊ͦ͗͟ ͙͔ͨͦͫͤͤ͡Ύͣ Ύ͔͚ͦͫͭ͟ ͨͪͦͫͦͼ͊͜͡Έͤͦͫͭ͜Σ Ύ͟ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ 
͙͎ͣͪͤͦͦ ͍͍ͫͨͫͤͯ͊ͤͤ͜͜ΎΣ ͭ͊ ͒ͦͪͦͫͫͭ͜͡ΌΦ ́͊ͦ͗͟ ͍͙΅͊ ͍ͦͫͭ͊͜ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ 
ͭ͊͊͟Σ ΅ͦ ͎ͫͯͯ͡Ί ͨͪͦͺ͔͚ͫͤͦͣͯ͜ ͭ͊ ͍ͭͪͯ͒ͦͦͣͯ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΌ ͚ ͔ͨͦͭͪ͋ͯΊ 
͔͍͙ͨͤͻ ͍͔͊͒ͤ͟͡Έ ό͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻΣ ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻΣ ͍͙ͪͦͯͣͦ͘ͻύ ͜ ͔͔ͤͫ ͔͍ͨͤ͜ 
͙͙͋ͭ͘͟ ͭ͊ ͔͔ͦ͋ͣ͗ͤͤΎΦ ˤ͙΅͊ ͍ͦͫͭ͊͜ ͊ͫͦͼ͜ΌΊͭΈͫΎ ͘ ͪͦͯͣͦͣ͘ ͡Ό͙͙͒ͤΣ ͊ ͝͝ 
͙͙͊ͭͪ͋ͯͭ ͍͙͙͊͟͟͡ΌͭΈ Ύ͟ ͙͙͍͙͚ͨͦͭͤ͘Σ ͭ͊͟ ͜ ͔͎͙͍͙͚ͤ͊ͭͤ ͔ͣͦͼ͚͙͚ͤ͜ ͍͎͒ͯ͜͟Φ 
˽͙͙͍ͦͭͤͦ͘ ͦͼͤ͜ΌΊͭΈͫΎ ͔ͫͭͯ͒ͤͭͫΈ͔͟ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͣͫ͜ͼ͔ ͙͍ͨͪͦ͗͊ͤͤΎ 
ό͎͙ͯͪͭͦ͗ͭͦ͟ύΣ ΅ͦ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ͦͤ͊͘ ͍͜͡Έ͎ͤͦͦ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͜ 
͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͍͎͊ͫͤͦͦ͡ ;͊ͫͯΤ ͙͊ͯ͒ͭͦͪ͜͝ ͭ͊ ͙ͨͪͣ͜΅͔ͤͤΎ ͊͊͒ͯ͘͟͡Σ ΅ͦ ͫͯͭͭΊ͍ͦ 
͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ ͍͒͜ ΄͟͜͡Έ͙ͤͻΦ ˹͔͎͙͍͊ͭͤͦ ͦͼͤ͜ΌΊͭΈͫΎ ͍͙ͣͯ΄͔͔ͤ ͔ͤ͊͒ͣͪͤ͜ 
͍͔ͪͦͯͣͦ͘ ͔͔͍͔ͨͪ͊ͤͭ͊͗ͤͤΎΣ ͔͔ͦ͋ͣ͗ͤͤΎ ;͊ͫͯ ͤ͊ ͍͎͊ͫͤͦͦ͡ ͍͒ͦ͘͜͡͡ΎΣ 
͔͙ͤ͒ͦͫͨ͊ͤͤΎ ͭͦ΅ͦ ό˸͍ͪͦͫ͜Έ͊͟Σ нлмуύΦ ˨͊ͤ͜ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͍͔ͨ͒ͭͪ͒͗ͯ͜ΌͭΈͫΎ ͍͙ͪͦ͒͊ͣ͘͜͟ ͤ͜΄͙ͻ ͯ;͔͙ͤͻΣ Ύ͟͜ ͦͤͫͭ͊ͭͯ͟ΌͭΈ ͍ͦͫͭͤ͜Ί 
͔͔͍͙ͫͪ͒ͦ΅͔ Ύ͟ ͔͎͔͔ͫͭͪͫͦͤͤΣ ͔ͦͪͣ͊͘͟ ͍ ͪͦ͋ͦͭ͜ ˻Φ ̅ ͍ͪͫͦͦ͜͝ ͤ͊͒͊ΊͭΈͫΎ 
͔͔ͨͪ͜͟͡ ͫͦͼ͊͜͡Έͤͦ-͙ͨͫͻ͎ͦͦ͡;͙ͤͻ ;͙͙͍ͤͤ͟͜ ͔ͫͭͪͫͯ ͯ ͔͍ͫͭͯ͒ͤͭ͜Σ ͔͒ ͦͪͣ͟͜ 
͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ ;͙͙͍ͤͤ͟͜ ͍͙͒͜͡ΎΌͭΈͫΎ ͜ ;͙͙͙ͤͤ͟ ͺ͍͎ͤ͊ͤͫͦͦͦ͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
͍ͤ͊;͊ͤͤΎ ͔ͫͭͯ͒ͤͭ͊Σ ͜ ;͙͙͙ͤͤ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ό͍̅ͪͫͦ͊͜Σ нлмлύΦ 
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̂ ͪͦͨͦ͒͘͜͜͡ ͍͙ͤ͊͊ͤ͘ͻ ͔͔ͭͤ͒ͤͼ͚͜ ͙ͤ͊ͣ ͔ͤ ͙͋ͯ͡ ͍͙Ύ͍͔ͤͤ͜͡ ͤ͊͘;ͯ΅͜ 
͍͒ͣͤͤͦͫͭ͜͜͜ ͣ͗͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͙̂ͪ͊ͤ͟͝ ͭ͊ ˽ͦ͡Έ΅͜Φ ̒͟ ͔͙ͫͭͯ͒ͤͭ ͙̂ͪ͊ͤ͟͝Σ ͭ͊͟ ͜ 
˽ͦ͡Έ΅͜ ͔ͤ ͤ͊͒͊ΌͭΈ ͔͔͍͎ͨͪ͊ͯ ͤ͜ ͚ͦ͒ͤ͜ ͘͜ ͍͙ͤ͊͊ͤ͘ͻ ͫͺ͔ͪ ͙ͨͪ ͙ͦͨͫ͜ ͨͦͤΎͭͭΎ 
͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ͔̇ ͍͊ͫ͒͘͜;ͯΊΣ ΅ͦ ͍͙΅͊ ͍ͦͫͭ͊͜ ͔ͤ ͦͼͤ͜ΌΊͭΈͫΎ ͔͙ͫͭͯ͒ͤͭ͊ͣ 
ͦ͒ͤͦͤ͊͘;ͤͦ ͍ͯͣͦͦΌ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͭ͊ ͊ͪ͟ΩΊ͎ͪͤͦͦ ͪͦͫͭͯΣ ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎ ͚ 
͍͙ͫ͊ͣͦͪͦͭͯ͘͟Φ ˻͙ͭͪͣ͊ͤ͜ ͒͊ͤ͜ ͔ͨ͒ͪͫ͜͟͡ΌΌͭΈ ͤ͊͘;͔ͤͤΎ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ Ύ͟ 
͍͔ͫͦͻͦͨ͡ΌΌ;͎ͦͦ ͙ͨͦ͊ͤ͊͘͟͟ ͙͗ͭͭΎ ͡Ό͙͙͒ͤΣ ͊ ͔ͤ ͤ͊ͼ͔͎ͤͦͦ͜͡ ͤ͊ ͒ͦͫΎ͎͔ͤͤͤΎ 
͔͍͎ͨͤͦͦ ͔ͪͯ͘͡Έͭ͊ͭͯΦ ́ͦ͗ ͍͍͙ͨͪͦ͒ͦ͗ͯ͊ͭ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͍ ͫͯ;͊ͫͤͦͣͯ ͍ͫͭ͜͜ 
͍ͦͨ͊ͤͯ͊ͤͤΎ ͍͙΅ͦΌ ͍ͦͫͭͦ͜Ό Ί ͍ͯͣͦͦΌ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ς ͔ͤ 
͍ͫͨͨ͊͒͊͜Ί ͘ ͯΎ͍͔ͤͤ͡Ύ͙ͣ Ύ͟ ͯͪ͊ͤͫ͟͝Έ͙͟ͻΣ ͭ͊͟ ͜ ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜Φ ˹͙͊ͣ ͋ͯͦ͡ 
͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͔ͭ͊͟ ͯΎ͍͔ͤͤ͡Ύ ͭͪ͊ͤͫ͡ΌΊͭΈͫΎ ͣͦͦ͒͜͡ ͔͔͍ͨͪ͊͗ͤͦ ͝ͻ͙ͤͣ͜ 
͋͊ͭΈ͙͊ͣ͟Σ ͔ͫ͊ͣ Ύ͟͜ ͜ ͍͋͊;͊ΌͭΈ ͯ ͍͙΅͚͜ ͍ͦͫͭ͜͜ ͪ͊͟΅͜ ͔͔͙͍͙ͨͪͫͨͭ͟ ͒͡Ύ ͍ͫͦ͝ͻ 
͔͚͒ͭ͜Φ ˣ͜͡Έ΄ͫͭ͜Έ ͙ͭͻΣ ͻͭͦ ͍͙͍ͫͭͯͨ ͒ͦ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͼ͔ ͙͙ͪͦ͋͘͡ ͊͘ 
ͨͦͪ͊͒ͦΌ ͍ͫͦ͝ͻ ͋͊ͭΈ͍͟͜ ͜ ͊͘ ͝ͻ ͙͙ͨ͒ͭͪͣ͜͟ ͭ͊ ͎͙ͤ͊ͫͤ͊Φ ́͊ͦ͗͟ ͋ͯͦ͡ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ 
΅ͦ ͔ͫ͊ͣ ͝ͻͤΎ ͺ͍ͤ͊ͤͫͦ͊͜ ͙ͨ͒ͭͪͣ͊͜͟ ͙ͪͦ͋ͭΈ ͔ͪ͊͡Έ͙ͤͣ ͒͡Ύ ͔ͫͭͯ͒ͤͭ͊ ͨͪͦͼ͔ͫ 
͍ͤ͊;͊ͤͤΎ ͯ ˭ˤ˻Φ ́͊͟Σ ͔͙ͫͭͯ͒ͤͭ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊ ͍͙͙͒ͣͭ͜͜͡Σ ΅ͦ ͺ͍ͤ͊ͤͫͦͯ͜ 
͙ͨ͒ͭͪͣͯ͜͟ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͯ ˭ˤ˻ ͣ͝ ͤ͊͒͊ΌͭΈ ͔ͫ͊ͣ ͋͊ͭΈ͙͟Σ ͤ͊ ;ͦͣͯ 
͎͙͙ͤ͊ͦͦͫ͡͡ рсΣт ҈ ͔͍ͫͭͯ͒ͤͭ͜ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊ ͜ ттΣо % ς ̂ ͙ͪ͊ͤ͟͝Φ 

˻ͪͣ͟͜ ͋͊ͭΈ͍ͫ͟͜Έͦ͟͝ ͺ͍ͤ͊ͤͫͦͦ͜͝ ͎͙͒ͦͨͦͣͦ ͔͙ͫͭͯ͒ͤͭ ͍͙͙͒ͣͭ͜͜͡ ͚ ͤ͜΄͜ 
͙͊ͫͦ͋͘ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͝ͻ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͯ ˭ˤ˻Φ ˹͊Ύ͍ͤͫͭ͜Έ 
ͺ͍ͤ͊ͤͫͦͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ ͊ͫͦ͋ͦͣ͘ ͍͎͊ͫͤͦͦ͡ ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎ ͍͙͙͒ͣͭ͜͜͡ нр % 
ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͜ мтΣр ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻΦ ˹͊ ͙ͨ͒ͭͪͣͯ͜͟ ΄͡Ύͻͦͣ ͙ͦͭͪͣ͊ͤͤΎ 
͙͔ͫͭͨͤ͒͜͝ ͍͙͊͊͘͟͡ уΣр ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͜ мр ҈ ͨͦ͡ΈͫΈ͙͟ͻΦ ˽͙͍͔͔ͪ͒ͤ͜ 
͒͊ͤ͜ ͨͦ͊ͯ͘͟ΌͭΈΣ ΅ͦ ͎͍ͦͭͦͤͫͭ͜Έ ͋͊ͭΈ͍͟͜ ͍͙͊͒͊ͭ͟͡ ͺ͍ͤ͊ͤͫͦ͜͜ ͔͙ͪͫͯͪͫ ͍ ͍ͦͫͭͯ͜ 
͍͙͊ͫͤ͡ͻ ͔͚͒ͭ͜ ͙͊͘͡΄͊ΊͭΈͫΎ ͤ͊͘;ͯ΅͙ͣ ;͙͙ͤͤͦͣ͟ ͙͙ͨ͒ͭͪͣ͜͟ ͔ͫͭͯ͒ͤͭ͊ ͙ͨͪ 
͍ͤ͊;͊ͤͤ͜ ͍ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ Ύ͟ ͙̂ͪ͊ͤ͟͝Σ ͭ͊͟ ͜ ˽ͦ͡Έ΅͜Φ ˾͙͙ͦͣ͘͟ ͒͡Ύ 
͔ͫͭͯ͒ͤͭ͊ ͔ͣͦ͗ ͎͍͙ͨͦͫͯͯ͊ͭ͡ ͍͍͒ͣͦ͊͜ ͋͊ͭΈ͍͟͜ ͍͒͜ ͤ͊͒͊ͤͤΎ ͭ͊ͦ͟͝ ͙͙ͨ͒ͭͪͣ͜͟Φ 
͙́͊ͣ͟ ;͙ͤͦͣΣ ͨͪͦͼ͔ͫ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͔ͫͭͯ͒ͤͭͦͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͔͔͍ͨͪ͋ͯ͊Ί ͍ 
͔͔͍͚ͨͪ͊͗ͤ͜ ͋͜͡Έ΄ͦͫͭ͜ ͨ͒͜ ͔ͦͤͭͪͦͣ͟͡ ͺ͍ͤ͊ͤͫͦͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ ͝ͻͤ͜ͻ ͋͊ͭΈ͍͟͜ ͭ͊ 
͝ͻͤ͜ͻ ͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͤ͊͘;͔ͤͤΎ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ͫͦͼ͊͜͡Έͤͦͣͯ ͍͔ͫͭ͊ͤͦͤͤ͜͡Φ 

̋ͦ͒ͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͭͦ ͨͦ͡ΈͫΈ͟͜ 
͔͙ͫͭͯ͒ͤͭ ͯ фо ҈ ͍͒ͣ͜͜;͊ΌͭΈ ͤ͊Ύ͍ͤͫͭ͜Έ ͯ ͊͊͒͘͟͜͡ ͙ͭ͊͟ͻ ͣͫ͜ͼΈΣ Ύ͟͜ ͣͦ͗ͯͭΈ ͙͋ͯͭ 
͍͒ͦ͜͡Έͤͦ ͍͙͙͙͙ͦͪͫͭ͊ͤͣ͟ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͒͡Ύ ͍͜͡Έ͎ͤͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ό͙ͨͪ спΣт % 
͍͍͒ͨͦ͒͜͜Ύͻ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ύΦ ́͊ͦ͗͟ ͨͦ͡ΈͫΈ͟͜ ͔͙ͫͭͯ͒ͤͭ ͯ͡Ό͔͙͙͋ͤͣ͡ 
ͣͫ͜ͼΎ͙ͣ ͙͍ͤ͊͊͘ΌͭΈ ͭ͜Σ ͔͒ ͣͦ͗ͯͭΈ ͨͦΊ͙͒ͤ͊ͭͫΎ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͔ͨͦͭͪ͋ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘͜ ͔ͨͦͭͪ͋ͦΌ ͍ ͻ͊ͪ;͍ͯ͊ͤͤ͜ ͭ͊ ͨ͊ͤͤ͜͜͡Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͒͊͝͡ΈͤΎ 
(63,3 ҈ύ ͜ ͣͫ͜ͼ͔ ͒͡Ύ ͨ͊ͤͤ͜͡Ύ όмсΣт ҈ύ Ί ͚ͤ͊͋͜͡Έ΄ ͯ͡Ό͔͙͙͋ͤͣ͡ ͣͫ͜ͼΎ͙ͣ ͒͡Ύ 
ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜Φ ̋ͦ͒ͦ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜Σ ͭͦ ͒͊ͨ͊ͦͤ͘͜ ͝ͻͤ͜ͻ 
ͯ͡Ό͔͙͋ͤ͡ͻ ͣͫ͜ͼΈ ͯ ˭ˤ˻ ͍͙Ύ͍͙͍ͫΎ ͎ͤ͊͋͊͊ͭͦ ͋͜͡Έ΄͙ͣΣ ͦ͒ͤ͊͟ ͍͒ͫͦͭͦ͜͟ ͙ͭͻΣ ͻͭͦ 
͔ͤ ͣ͊Ί ͎ͭ͊ͦͦ͟ ͣͫ͜ͼΎ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͔ͭ͗ ͍͙Ύ͍͙ͫΎ 
͍͎͙͊ͦͣͣ ͜ ͫ͊͒͊͟͡Ί нсΣн ҈Φ ˹͊ͭͦͣͫͭ͜Έ ͨͦ͡ΈͫΈ͟͜ ͔͙ͫͭͯ͒ͤͭ ͯ нл ҈ ͍͎͊͊͘͜͡ ͔ͤ 
͙ͤ͊͒͊͡ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͼ͔ ͙͊ͨͭ͊ͤͤ͘ΎΦ 
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˭͎͊͊ͦͣ͡ ͔͔͍ͨͪ͊͗ͤ͊ ͋͜͡Έ΄ͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ˭ˤ˻ ͍͒͜;ͯΌͭΈ ͨͦ΄͍͊ͤͯ͊ͤͤΎ ͍ 
͊͊͒͘͟͜͡Σ ͍ Ύͦͣͯ͟ ͍ͤ͊;͊ΌͭΈͫΎΣ ͤ͊ ;ͦͣͯ ͎͙͙ͤ͊ͦͦͫ͡͡ тп ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͜ сл % 
ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜Φ ˤͦ͒ͤͦ;͊ͫ ͔͙ͫͭͯ͒ͤͭ ˽ͦ͡Έ΅͜ ͔ͣͤ΄͔ ͤ͊͒͊ΌͭΈ ͤ͊͘;͔ͤͤΎ 
ͭ͊ ͒ͯͣ͊ΌͭΈ ΅ͦ͒ͦ ͝ͻͤΈ͎ͦͦ ͨͦ΄͍͊ͤͯ͊ͤͤΎ ͍ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Υ ͤ͊ ͼ͔͚ ͺ͊ͭ͟ 
͍͙͊͊͘͟͡ ол ҈ ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͜ т ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻΦ ˹͊ͭͦͣͫͭ͜Έ мф % 
ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͜ мл ҈ ͨͦ͡ΈͫΈ͙͟ͻ ͍͙͙͒ͣͭ͜͜͡Σ ΅ͦ ͍͙ͦͤ ͔ͤ ͍͒͜;ͯΌͭΈ ͔͔ͫ͋ 
ͨͦ΄͍͙͙͊ͤͦ͊ͤͣ ͯ ˭ˤ˻Φ ˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ Ί ͍͙͍͙͊͗ͣ͡ ͍͒͜;͍͙ͯ͊ͭ ͍ͫͦΊ ͤ͊͘;͔ͤͤΎ 
͍ ͊͊͒͘͟͜͡Σ ͔͒ ͍͒ͦ͋ͯ͊͘Ί΄ ͍ͦͫͭͯ͜Σ ͦͫ͟͜͡Έ͙͟ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͔ͨͦͭͪ͋ ͯ 
ͨͦ΄͍͊ͤͯ͊ͤͤ͜ ͍͙ͨ͒͜΅ͯΊ ͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͙ͫͭͣͯ͡ΌΊ ͨͪͦͼ͔͙ͫ 
͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͚ ͫ͊ͣͦ͊ͭͯ͊͊͘͟͜͡ͼ͜͝ ͡Ό͙͙͒ͤΦ 

ˤ͙͍͊͗ͫͭ͜͡Έ ͔ͭͻͤ͜;͎ͤͦͦ ͦͫͤ͊΅͔ͤͤΎ ˭ˤ˻ ͍͒ͣ͜͜;͊ΌͭΈ ͋͜͡Έ΄͔ ͨͦ͡ΈͫΈ͟͜ 
͔͙ͫͭͯ͒ͤͭ όсоΣо ҈ ͙ͨͪͦͭ отΣс ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ύΣ Ύ͟ ͜ ͍͔ͪͤ͜Έ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
͒ͦͫͭͯͨͤͦͫͭ͜ ͒ͦ ͤ͊Ύ͍͙ͤͻ ͦͣͨ͟ΩΌ͔͍ͭͪ͜ όосΣт ҈ ͙ͨͪͦͭ мфΣт ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ 
͔͍ͫͭͯ͒ͤͭ͜ύΦ ˸ͦ͗ͤ͊ ͙ͫ͊͊ͭ͘͟Σ ΅ͦ ͯͪ͊ͤͫ͟͝Έ͟͜ ͔͙ͫͭͯ͒ͤͭ ͔ͣͤ΄ ͍͙͎͙͍ͣͦ͜͡ ΅ͦ͒ͦ 
͔ͭͻͤ͜;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͚ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ˭ˤ˻ ͍͙ͤ͊͒͊͊ͭ 
͔ͤͦ͋ͻ͒ͤͯ͜ ͔ͭͻͤ͜;ͤͯ ͙ͨ͒ͭͪͣͯ͜͟ ͒͡Ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ 
͍ͤ͊;͊ͤͤΎΣ ͤ͗͜ ͼ͔ ͔͒ͣͦͤͫͭͪͯΌͭΈ ͨͦ͡ΈͫΈ͟͜ ͔͙ͫͭͯ͒ͤͭΦ ˽͙ͪ͊ͭ͊͟͟ ͪͦͭ͊͘΄͍ͯ͊ͤͤΎ 
ͦͣͨ͟ΩΌ͔͍ͭͪ͜ ͯ ͻͦ͊͡ͻ ͭ͊ ͤ͊ ͙ͦͪ͒ͦͪ͊͟ͻ ˭ˤ˻Σ Ύ͟ ͯ ͚ͤ͊͋͜͡Έ΄ ͙͒ͦͫͭͯͨͤͻ ͣͫ͜ͼΎͻΣ 
͍͔͗ Ί ͙͍ͭͨͦͦΌ ͒͡Ύ ͨͦ͡ΈͫΈ͙͟ͻ ˭ˤ˻ ͜ ͙͡΄͔ ͊ͨͦ͘;͍͊ͭͦͯ͟ΊͭΈͫΎ ͍ ̂ͪ͊ͤ͟͜͝Φ 
͎̂͊͊͘͡ΈͤΌΌ;͙ ͔ͫ͊͊ͤ͘͟ ͍͙΅͔ ͔ͣͦ͗ͣͦ ͍͙͙͒ͣͭͭ͜͜Σ ΅ͦ ͨͦ͡ΈͫΈ͟͜ ͔͙ͫͭͯ͒ͤͭ 
͍͙͊ͯ͘͟ΌͭΈ ͋͜͡Έ΄ ͙ͨͪ͊ͭ͟;ͤͯ ͦͪ͜Ί͍ͤͭͦ͊ͤͫͭ͜Έ ͨ͒͜ ;͊ͫ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͯ ˭ˤ˻Σ ;ͦͣͯ 
͎ͫͯͯ͡ΌͭΈ ͔ͫͨͼ͊͜͡Έͤͦ ͎͍͔ͨ͒ͦͭͦͤ͜͜͡ ͭ͊ ͦ͋͊͒ͤ͊ͤ͜͡ ͙ͨͪͣ͜΅͔ͤͤΎ ͘ ͔͔ͨͪ͒͋͊;͔ͤͤΎͣ 
͒ͦͫͭ͊ͭͤΈͦ͝ ͟͜͡Έͦͫͭ͟͜ ͍͜͡Έ͙ͤͻ ͣͫ͜ͼΈ ͒͡Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͒ͦͫͭͯͨͤͦͫͭ͜ 
͔ͭͻ͙ͤ͜͟ ͚ ͒ͦͫͭͯͨͯ ͒ͦ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔͔͒͗ͪ͡Σ ͦ͋͊͒ͤ͊ͤͤ͡Ύͣ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ˭ˤ˻ 
͍͋ͦ͟͜͡ ͻ͊ͪ;͍ͯ͊ͤͤΎ ͭ͊ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͣͫ͜ͼΈ ͒͡Ύ ͨ͊ͤͤ͜͡ΎΦ ˤ͔ͫ ͍͙΅͔͔ͫ͊͊ͤ͘͟ ͔ͣͦ͗ 
͎͍͙ͫͯͯ͊ͭ͡ ͍͒͜;ͯͭͭΌ ͦͣ͟ͺͦͪͭͯ ͭ͊ ͨͦ΄͍͊ͤͯ͊ͤͤΎΣ ͍͙ͫͭͯͨ͊Ό;͙ ;͙͙͙ͤͤ͊ͣ͟Σ Ύ͟͜ 
͍ͫͭͦͪΌΌͭΈ ͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜ ͪͯ͘;͙ͤͣ ͒͡Ύ ͙͍ͦͪͫͭͯ͊ͤͤ͟Ύ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ 
͔ͫͭͯ͒ͤͭ͊ ͯ ˭ˤ˻Φ 

˹͊ ͔͔ͨͪ͒ͣͭ ͙͙ͨ͒ͭͪͣ͜͟Σ Ύͯ͟ ͤ͊͒͊Ί ͔ͫͭͯ͒ͤͭ͊ͣ ˭ˤ˻Σ ͫ͒͜͡ ͍͙͙͒ͣͭͭ͜͜Σ 
΅ͦ ͔͙ͫͭͯ͒ͤͭ ͙̂ͪ͊ͤ͟͝ ͭ͊ ˽ͦ͡Έ΅͜ ͍ͦ͒ͤ͊ͦͦ͟Ό ͣͪͦ͜Ό ͺͫͯ͜͟ΌͭΈ ͍͙͍͊͗ͫͭ͜͡Έ 
͍͍ͨͪ͊ͦͦ͝ ͎ͪ͊ͣͦͭͤͦͫͭ͜Σ ΅ͦ ͤ͊͒͊Ί ͣ͝ ͙͍ͣͦ͗ͫͭ͜͡Έ ͙͙ͦͭͪͣ͊ͭ ͍͊ͦͤͦ͒͊͘͟;ͦ-
͍ͦ͋͐ͪͯͤͭͦ͊ͤ͜ ͍͒ͦ͒͊ͭͦ͟͜ ͺ͙ͦͪͣ ͙͙ͨ͒ͭͪͣ͜͟ ό͎͒ͦͨͦͣͦ͊ ͯ ͫͭ͊ͤ͜ ͻ͍͙ͦͪͦ͋Σ 
͔͍͊͊͒ͣ͒ͨͯͫͭ͊͟͜͟ ͭͦ΅ͦύ ͊ ͭ͊ͦ͗͟ ͔͔ͦͣͨͭͤͭͤͦ͟ ͍͙͙͙ͦͪͫͭ͊ͭ͟ ͔͙ͪͫͯͪͫΣ Ύ͟͜ 
ͤ͊͒͊Ί ˭ˤ˻ ΅ͦ͒ͦ ͨͪͦͼ͔ͫͯ ͍͙ͦͫͭ͜ ό͔ͫͭͯ͒ͤͭͫΈ͙͚͟ ͍͙ͭͦ͟͟ Ύ͟ ͙͍ͣͦ͗ͫͭ͜͡Έ 
͙͙ͦͭͪͣ͊ͭ ͔͍ͨͤ͜ ͎͙ͨͦͫͯ͡ ͤ͊ ͨ͜͡Έ͎͍͚ͦ͜ ͍ͦͫͤͦ͜ ͭͦ΅ͦύΦ ˨͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͭ͊ͦ͟͝ 
ͤ͜ͺͦͪͣ͊ͼ͜͝ ͯͪ͊ͤͫ͟͝Έ͟͜ ͔͙ͫͭͯ͒ͤͭ ͋͜͡Έ΄ͦΌ ͣͪͦ͜Ό ͙ͦͨͪ͊ΌͭΈͫΎ ͤ͊ ͔͍͙ͪͤ͟͜ͼ͍ͭͦ 
˭ˤ˻ όмфΣу ҈ ͭ͊ мсΣт ҈ ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ύΦ ˹͊ͭͦͣͫͭ͜Έ ͨͦ͡ΈͫΈ͟͜ ͔͙ͫͭͯ͒ͤͭ 
͋͜͡Έ΄͔ ͙ͦͨͪ͊ΌͭΈͫΎ ͤ͊ ͔͒͊ͤ͊ͭ͟ όооΣо ҈ ͭ͊ мтΣс ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ύ ͭ͊ 
ͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͍͒͜ ͤ͜΄͙ͻ ͔͍ͫͭͯ͒ͤͭ͜ όрл ҈ ͙ͨͪͦͭ нпΣт ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ 
͔͍ͫͭͯ͒ͤͭ͜ύΦ ˻ͫͭ͊ͤͤ͜ ͒͊ͤ͜ ͣͦ͗ͯͭΈ ͍ͫ͒͜;͙͙ͭ ͨͪͦ ΄͙ͪ΄ͯ ͔͔ͣͪ͗ͯ ͯ ˭ˤ˻ 
͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͍͘ΩΎ͍͘͟͜ ͔ͫ͊ͣ ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ Ύ͟ ͙ͨͦ͊ͤ͊͘͟͟ ͝ͻͤΈͦ͝ 
͔͎ͤͭͪ͊͜ͼ͜͝ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͯ ˭ˤ˻Φ ˢͤ͊͘͜͡ ͫͭͪͯͭͯͪ͟Σ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ 
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͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͒͡Ύ ͍͙ͪ͜΄͔ͤͤΎ ͔ͨͦͭͪ͋ ͔͍ͫͭͯ͒ͤͭ͜ ͯ ˭ˤ˻ ˽ͦ͡Έ΅͜ ͍ͨͦ͊͊͘͟ ͔ͤ 
͙͡΄͔ ͝ͻ ͋͜͡Έ΄͙͚ ͔͔ͨͪ͜͟͡Σ ͊ ͚ ͔͔͍ͨͪ͊͗ͤͯ ͝ͻͤΌ ͦͪ͘͜Ί͍ͤͭͦ͊ͤͫͭ͜Έ ͤ͊ 
͎ͫ͊ͣͦͦͪ͊ͤ͊͘͜ͼ͜Ό ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ ͎ͫ͊ͣͦ͒ͦͨͦͣͦͯ ό˴͔͊ͪͨͯͤͦ͟͡Σ нлмлύΦ ˻ͪͣ͟͜ 
͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͫ͊ͣͦͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͔ͨ͊ͪ͊ͣͤͭͯ͡Σ Ύ͟͜ 
ͫͭͪͯͭͯͪͯ͟ΌͭΈ ͔ͫͭͯ͒ͤͭͫΈ͔͟ ͙͗ͭͭΎ ͯ ˭ˤ˻ όͫͦͼ͊͜͡Έͤͦ-͍ͨͦ͋ͯͭͦͯ ͭ͊ ͯ͟͡Έͭͯͪͤͯ 
͒͜Ύ͡Έͤͫͭ͜ΈύΣ ͫͤͯ͜ΌͭΈ ͍͙͒͒͜͜͡Σ Ύ͟͜ ͎͍ͦͪ͊ͤͦͯ͘͜ΌͭΈ ͊͘ͻ͙ͦ͒ ΅ͦ͒ͦ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ 
͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͔ͫͭͯ͒ͤͭ͊ ͭ͊ ͎͙͒ͦͨͦͣͦ ͯ ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤ͜ ͨ͒͜ ;͊ͫ 
͍ͤ͊;͊ͤͤΎ όˣΌͪͦ ͊ͪ͟ΩΊ͎ͪͤͦͦ ͪͦͫͭͯύΣ ͊ ͭ͊ͦ͗͟ ͙͙ͨ͒ͭͪͣ͜͟ ͔͍ͫͭͯ͒ͤͭ͜Σ Ύ͟͜ ͣ͊ΌͭΈ 
ͺͯͤ͟ͼͦͤ͊͜͡Έͤ͜ ͔͔ͦ͋ͣ͗ͤͤΎ ό͍͍͔͙͚ͯͨͦͤͦ͊͗ͤ ͔ͪͭͦͪ͊͟ ͒ͦ ͍ͫͨͪ͊ ͔ͫͭͯ͒ͤͭ͊ύ 
ό½ŀƱŊŎȊƴƛƪ ƴǊ мΣ нлмтύΦ ˿͒͜͡ ͍͙͙͒ͣͭͭ͜͜Σ ΅ͦ ͍͙ͻ͍͙͚ͦͤ ͤ͊ͨͪΎͣ ͯ ˭ˤ˻ ˽ͦ͡Έ΅͜ 
͔͎͍͍ͤͭͪͯ͊ͫ͜Ύ ͯ ͨͪͦͼ͔͙ͫ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ  

˹͊ͭͦͣͫͭ͜Έ ͯ ͫͭͪͯͭͯͪ͊͟ͻ ˭ˤ˻ ͙̂ͪ͊ͤ͟͝ ΅͔ ͙͊͘͡΄͙͊ͫ͡Ύ ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͤ͊ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯΣ ΅ͦΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͔ͤ ͍͍͒ͨͦ͒͊͜͜Ί ͤ͜ ͍͍͙ͦͣ͜͟ 
ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͙ͭͻΣ ͻͭͦ ͍ͤ͊;͊ΊͭΈͫΎΣ ͤ͜ ͊͒͊͘;͊ͣ ˭ˤ˻ ΅ͦ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ 
͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜-ͦͪ͘͜Ί͍͎ͤͭͦ͊ͤͦͦ ͺ͊ͻ͍͜ͼΎΦ ˢͤ͊͘͜͡ ͚͍ͫ͊ͭ͜ ˭ˤ˻ 
͙̂ͪ͊ͤ͟͝ ͍ͨͦ͊͊͘͟ ͤ͊Ύ͍ͤͫͭ͜Έ ͙ͭ͊͟ͻ ͨͦͫ͊͒Σ Ύ͟ ͙͊ͫͭͯͨͤ͘͟ ͙͔͒ͪͭͦͪ͊͟ ͘ ͍͙ͻ͍ͦͤͦ͝ 
͙ͪͦ͋ͦͭΦ ˤ͙͒͊ΊͭΈͫΎΣ ΅ͦ ͫ͒͜͡ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͪͦ͋ͦͭͯ ˭ˤ˻ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΣ ͤ͊͒͊Ό;͙ 
͔͔͍͎ͨͪ͊ͯ ͙ͨͭ͊ͤͤΎͣ ͙͙ͨ͒ͭͪͣ͜͟ ͨͪͦͼ͔͍ͫ͜ ͫͦͼ͊ͯ͘͜͜͡Ό;͎ͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͚ 
ͺ͍ͦͪͣͯ͊ͤͤΌ ͎͊͊͘͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͔ͫͭͯ͒ͤͭ͊Σ ΅ͦ ͣ͊Ί ͔͎͍͙ͤͭͪͯ͊ͭͫ͜Ύ Ύ͟ ;͙͊ͫͭͤ͊ 
ͯ͟͡Έ͙ͭͯͪ ͎ͫ͊ͣͦͦ ͊͊͒ͯ͘͟͡Φ ˽͙͒ͭͪͣ͊͜͟ ͔͒͜͝ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ ˭ˤ˻ ͣ͊Ί ͙͋ͯͭ 
͔͔͎ͨͪ͡Ύͤͯͭ͊ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͔͙͒ͣͦͪ͊ͭ͟;ͤ͜ ͔ͪͺ͙ͦͪͣ ͍ ̂ͪ͊ͤ͟͜͝Σ Ύ͟͜ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ 
͔͒ͼ͔ͤͭͪ͊͊͘͜͡ͼ͜Ό ͚ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͪͦͣ͊͒ΎͤͫΈ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ;ͦͣͯ ͔ͣͦ͗ 
͎͍͙ͫͯͯ͊ͭ͡ ͤ͊͒͊ͤͤΎ ͋͜͡Έ΄ͦ͝ ͍͎͙ͯ͊ ͚ͭ͊͟͜ ͺͦͪͣ͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟ ͔ͫͭͯ͒ͤͭͫΈ͔͟ 
͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΦ ˾͍ͦ͋ͯ͒ͦ͊͘ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ Ύ͟ ͤ͊ 
͎͊͊͘͡Έ͔͍ͤͦ͒ͪ͗͊ͤͦͣͯΣ ͭ͊͟ ͜ ͤ͊ ͍ͪͤ͜͜ ˭ˤ˻ ͍͙͒͊ΊͭΈͫΎ ͙͙͍͙ͨͦͭͤͣ͘ ͤ͊ͨͪΎͣͦͣ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡ ͯ ͫͺ͔ͪ͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ό˴͔͊ͪͨͯͤͦ͟͡Σ нлмлύΦ ˤ͔ͫ 
͍͔͊͊ͤ͘͟ ͍͙΅͔ ͍͊ͫ͒͘͜;ͯΊΣ ΅ͦ ͙͔ͨͦͫͤͤ͡Ύ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟Σ ͍͔ͫͭͦͪͤͤΎ ͯ 
˭ˤ˻ ͎͍͎ͫ͊ͣͦͦͪ͊ͤͦ͊ͤͦͦ͘͜ ͨͪͦͫͭͦͪͯ ͒͡Ύ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͤ͊;͊ͤͤΎΣ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ 
͍͔͊͒ͤ͟͡Έ ͯ ͔ͫͭͯ͒ͤͭͫΈ͔͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ͚ ͤ͊͒͊ͤͤΎ ͔͔͍͎ͨͪ͊ ͫͦͼ͊ͯ͘͜͜͡Ό;ͦͣͯ 
ͤ͊ͨͪΎͣͯ ͤ͊͒ ͍͙ͻ͍͙ͦͤͣ ͍ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜ ͔ͣͤ͘΄͙ͭΈ ͙͙͙ͪ͘͟ ͎ͭͦͭ͊ͭ͊ͪͤͦͦ͜͡ 
͍͙͍ͨͯ͡Σ ͪͦ͘΄͙ͪΎΌ;͙ ͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͍ͻ͔ͦ͒͗ͤͤΎ ͔ͫͭͯ͒ͤͭ͊ ͯ ͍͙͙͚͒ͪͭ͜͟ 
ͤ͜ͺͦͪͣ͊ͼ͚͙͚ͤ͜ ͨͪͦͫͭͪ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ  

˽͔͔͍͎͙ͪ͊ ͫͦͼ͊ͯ͘͜͜͡Ό;ͦ͝ ͙͙ͨͦͭ͜͟͡ ˭ˤ˻ ͙͙ͦͭͪͣ͊͡ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͯ 
͍͙͋ͦͪ͜ ͤ͊ͨͪΎ͍ͣ͜ ͭ͊ ͺͦͪͣ ͋͊͗͊ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͯ ˭ˤ˻Φ ́͊͟Σ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͦ͊͊ͦ͘͟͡Σ ΅ͦ ͨͦ͡ΈͫΈ͟͜ ͔͙ͫͭͯ͒ͤͭ ͋͜͡Έ΄͔ ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ 
͙ͦͭͪͣ͊ͤͤΎ ͫͦͼ͊͜͡Έͤͦ-ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜͝ όͤ͊Ύ͍ͤ͊ мсΣт ҈ ͙ͨͪ ͚͋͊͗͊ͤ͜ сл ҈ύ ͭ͊ 
͔ͭͻͤ͜;ͤͦ-ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜͝ όͤ͊Ύ͍ͤ͊ ооΣо ҈ ͙ͨͪ ͚͋͊͗͊ͤ͜ сл ҈ύ ͙͙ͨ͒ͭͪͣ͜͟Φ 
˹͊ͭͦͣͫͭ͜Έ ͍ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ ͔͔͍ͨͪ͊͗͊ΌͭΈ ͙͙͊ͨͭ͘ ΅ͦ͒ͦ ͍ͤ͊;͊͡Έͤͦ͝ 
όͤ͊Ύ͍ͤ͊ нрΣр ҈ ͙ͨͪ ͚͋͊͗͊ͤ͜ сл ҈ύ ͭ͊ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ όͤ͊Ύ͍ͤ͊ мп ҈ ͙ͨͪ ͚͋͊͗͊ͤ͜ 
60 ҈ύ ͙͙ͨ͒ͭͪͣ͜͟Φ ˽ͦ͡ΈͫΈ͟͜ ͔͙ͫͭͯ͒ͤͭ ͋͜͡Έ΄͔ ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ ͍͔ͦͦͤͭͪͫ͡Έͯ͟ 
͒͜Ύ͡Έͤͫͭ͜Έ όпл ҈ ͙ͨͪͦͭ мр ҈ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ύΣ ͯ;͊ͫͭΈ ͯ ͍͙ͤ͊ͯͦ͟ͻ ͦ͊͟͡ͻ 
(1,8 ҈ ͙ͨͪͦͭ нл ҈ ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ύ ͭ͊ ͯ͟͡Έ͙ͭͯͪͤͻ ͊͘ͻͦ͒͊ͻ όмуΣм ҈ ͙ͨͪͦͭ 
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40% ͨ ͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜ύΦ ˻͋ͫΎ͎ ͍͙ͤ͊͊ͤ͘ͻ ͔͍ͪͫͯͪͫ͜Σ Ύ͟͜ ͣͦ͗ͯͭΈ ͍͙ͤ͊͒͊͊ͭ 
͙ͨ͒ͭͪͣͯ͜͟ ͔͍ͫͭͯ͒ͤͭͦ͜ ͯ ͨͪͦͼ͔ͫ͜ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͙ͤͣ ͍͙΅ͦΌ ͍ͦͫͭͦ͜Ό ͔ͭ͗ 
͍͙Ύ͍͙͍ͫΎ ͋͜͡Έ΄͙ͣ ͯ ͨͦ͡ΈͫΈ͙͟ͻ ͔͍ͫͭͯ͒ͤͭ͜Σ ͔͔ͫͪ͒ Ύ͙͟ͻ ͦͪͣ͟͜ ͙͔ͫͭͨͤ͒͜͝Σ 
͍͒ͦ͒͊ͭͦͦ͟͝ ͺ͍ͤ͊ͤͫͦͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ ͭ͊ ͙͔͙ͫͫͭͣ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ ͨ͜͡Έ͎ 
͔͔ͨͪͪ͊ͻ͍ͦ͊ͤ͜ ͭ͊͟͜ ͺ͙ͦͪͣ ͙ͦͭͪͣ͊ͤͤΎ ͍͒ͦ͒͊ͭͦͦ͟͝ ͙͙ͨ͒ͭͪͣ͜͟Σ Ύ͟-ͭͦΥ ͎͙ͪ͊ͤͭ 
(10 ҈ύ ͭ͊ ͺ͍ͤ͊ͤͫͯ͊ͤͤ͜Ύ ͔ͨͪͦͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ όмр ҈ύΣ ͊ ͭ͊ͦ͗͟ ͼ͜͡Έ͍ͦ͜ 
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SUMMARY 

Mirowska Mariola. Guarantees and risks of obtaining higher education by a modern 
student in Ukraine and Poland. 

The processes of globalization and development of information space have brought 
about significant changes in the knowledge transfer processes: the distance between 
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knowledge carriers and their recipients has decreased, the forms of their accumulation have 
changed, and the redistribution in the list of knowledge carriers has taken place. Under such 
conditions, institutions of higher education can no longer be regarded as flagships in the 
educational process, since information sources have become widely available and have lost 
priority in the ownership of certain institutions, which previously predominantly served 
scientific laboratories of education institutions. Under such conditions, it is natural to review 
the significance and opportunities of a social institution of higher education in the formation 
of a young person. In our opinion, this review should be carried out precisely from the 
ǎǘŀƴŘǇƻƛƴǘ ƻŦ ǘƘŜ ȅƻǳƴƎ ǇŜǊǎƻƴ ǿƘƻ άƘŀǎ ŎƻƳŜέ ǘƻ ƻōǘŀƛƴ ƘƛƎƘŜǊ ŜŘǳŎŀǘƛƻƴ ƛƴ ŀƴ ŜŘǳŎŀǘƛƻƴ 
institution: from the standpoint of his/her needs and requests, aspirations in life and 
prospects, and also to determine its role in his/her life. 

The aim of the article was to study the understanding by students of Ukraine and 
the Republic of Poland the role of higher education in their lives, as well as to clarify the 
probable guarantees and risks of its obtaining. The following tasks have been set: 1) to clarify 
ǎǘǳŘŜƴǘǎΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƘƛƎƘŜǊ ŜŘǳŎŀǘƛƻƴΤ нύ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ǿŀȅǎ ǘƻ 
support the student during education at the higher education institution (hereinafter referred 
to as HEI) and the risks of their loss; 3) to conduct a comparative analysis of the above-
mentioned indicators on the example of the students of Ukraine and the Republic of Poland. 

A comparative study has shown that students do not consider higher education as 
the main condition for their own professionalization, but see higher education as a source of 
their own development and socialization. This vision is typical for students from Poland and 
Ukraine. The analysis of the data has shown that, regardless of the country of residence, the 
main proponent of higher education is the older generation, which forms the orientation of 
their children for higher education and, if possible, provides financial support during their 
ǎǘǳŘƛŜǎ ŀǘ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ŀƎŜΦ 

Formation in the HEI of self-organization space (in terms of technical equipment, 
communication, training, etc.) and strengthening the processes of student self-government 
can be considered the factors of the liberation of education from authoritarian management 
and mastering new educational horizons of the open educational space of a globalized 
society, initiation of which can already be observed in Polish students. Creating a system of 
support for student initiatives through the provision of grants for project proposals will 
increase the potential and capabilities of the student for his own learning process by 
minimizing dependency and consumer processes. 

The article states that development of the educational environment with 
strengthening of the socializing direction of student support in the educational process seems 
more promising than prolongation of the educational direction of work. 

The continuation of intercultural research on the subject of studying the needs and 
inquiries of students concerning higher education will provide a greater basis for scientific 
and practical research in order to harmonize the process of obtaining higher education in 
accordance with the requirements of modernity. 

Key words: student, institution of higher education, cross-cultural research, Poland, 
Ukraine. 

 

  



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ8ȟ Ο 6 (80) 

46 

̂˨˴ отоΦоόп̐˿ύ 
˨͊ͪͯ͜΄ ˿͊͟͡Έͫ͟͜  

ˢ͔͊͒ͣ͟͜Ύ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ˥͒͊ͤΈͫΈͯ͟Σ ˽ͦ͡Έ΅͊ 
ORCID ID 0000-0003-3280-3724 

DOI 10.24139/2312-5993/2018.06/046-056 
 

˸˩́˻˨˻˶˻˥˱̒ ˽ ˻˾˱ˤ˹̒˶̎˹˻-˽˩˨ˢ˥˻˥˱̉˹˻˥˻ ˨ ˻˿˶˱˨ˬ˩˹˹̒ ˾ ˻˭ˤˮ́˴̂ 
̅˱˭˴̂˶̎́̂˾˹˻˲ ˻ ˿ˤ˱́ˮ ̂  ˴ ˾ˢ˲˹ˢ̆ ̐  ˿

 
˿ͭ͊ͭͭΌ ͙͍ͨͪͫΎ;͔ͤͦ ͙ͦͨͫͯ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙ͪͦͭͯ͘͟ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͯ ͪ͊ͤ͊͟͝ͻ ̐˿Φ ˭͍͊͗͊Ό;͙ ͤ͊ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 
͍͔͔ͨͪͦ͒ͤͤΎ ͎͍͔͍͎͋͊͊ͭͦͪͤͦͦ͜ ͊ͤ͊ͯ͘͜͡Σ ͔͎ͣͭͦ͒ͦͦ͜͡Ό ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͤ͊ ͭͪΈͦͻ ͍ͪͤ͜ΎͻΥ 
͙ͫͭͦͪ͜;ͤͦͣͯΣ ͙ͨͪ͊ͭ͟;ͤͦͣͯ ͭ͊ ͙ͤͫͭͭͯ͜ͼ͚ͤͦͣͯ͜Φ ˽ͦ͒͊ͤͦ ͔ͦͣͨͫ͟͟͡ ͔͍ͣͭͦ͒͜ ͘͜ 
͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎͣ ͒ͦͼ͜͡Έͤͦͫͭ͜ ͝ͻͤΈ͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊ ͦͤ͊͘;͔͙ͤͻ ͍ͪͤ͜ΎͻΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͎ͣͭͦ͒ͦͦ͜͡Ύ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͍͙ͪͦͭͦ͘͟ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͎͍͔͍͙͚͋͊͊ͭͦͪͤ͜ ͊ͤ͊͘͜͡Σ ͙ͫͭͦͪ͜;͙͚ͤ ͍͔ͪͤ͜ΈΣ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͔ͪͤ͜ΈΣ 
͙ͤͫͭͭͯ͜ͼ͚͙͚ͤ͜ ͍͔ͪͤ͜ΈΦ 

 
˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡. ˬͦͪͫͭ͟͜ ͼ͙͍͊͘͜͜͡ͼ͚ͤ͜͜  ͚͔͎ͦͦ͟͜͡;ͤ͜ ͍͙͍͙ͨ͡ 

͙ͫͨͪ;͙ͤΎΌͭΈ ͎ͨͦͪ͜΄͔ͤͤΎ ͫͭ͊ͤͯ ͍͒ͦ͟͜͡͡Ύ  ͜ ͍͒ͦͪͦ͘ΩΎ ͡Ό͙͙͒ͤ. ˽ͦ΄͙ͯ͟ 
͍͍͔͚͒ͨͦ͒͜͜ ͤ ͊ͼ͙͍͊͘͜͜͡ͼ͚ͤ͜͜ ͍͙͙͙͟͟͡ ͍͔͒ͯͭΈ ͙ͪ͊ͤ͟͝ ͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ˿ͦΌͯ͘ ͒  ͦ
͔͔͎ͨͪ͡Ύ͒ͯ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜. ̒ ͟ ͤ͊ͫ͒ͦ͜͟͡, ͼ ͔ ͍͙͎ͣ͊͊Ί 
͎͙͎͋ͦͦͦ͟͡ ͍͎ͤ͊ͯͦͦͦ͟ ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͔͔͍ͨͪ͒ͯͣͦ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͭ ͍͙͊ͪͦͭͯ͘͟ 
͙͔͙ͫͫͭͣ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜  ͯ ͪ͊ͤ͊͟͝ͻ ̐ ,˿ ͙͎ͨͪ͊͒ͤͦͦ͟͡ ͫͨͪΎ͍ͣͯ͊ͤͤΎ 
ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜  ͯͪ͊ͤ͊͟͝ͻ ̐ ,˿  ͊ͭ͊ͦ͗͟ ͫͯ;͎͊ͫͤͦͦ ͫͭ͊ͤͯ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͦ ͍͙ͫͭ͜ ͯ  ͟ ͪ͊ͤ͊͝ͻ ̐ .˿ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ. ˸͔͎ͭͦ͒ͦͦ͜͡͝ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͒ ͔ͦͫ͒͗ͤͤ͜͡Ύ ͨ ͙͍ͪͫΎ;͔ͤͦ ͨ ͪ͊ͼ͜ ͤ ͙͙͘͟ ͊ ͍͍ͭͦͪ͜ ( .˸ x ͔ͪΎ, x . s ͒͊ͣ-
ͫͦͤ͊  ͜ .˸ ˸ ͔͚ͫͦͤ͊, .ʕ x ͎ͤͦ͜͡Έ͒  ͜ .˶ ˥ ͚͊ͭͦͤ ͭ ͊ͤ͜.). ˹͍͊ͯͦ͟ͼ͜ .ʕ ˴ ͪͯͣ, .˾ ˹ ͊ͯ͘͡, 
.˩ x ͊ͼΈͼ ͭ ͊ͤ͜. ͨͪ͊ͼΌΌͭΈ ͤ͊͒ ͔͙ͨͪͦ͋ͣ͊ͣ͡ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έ-
ͭͯͪͤͦ͝ ͍͙ͦͫͭ͜. ˽͔ͪͦͭ ͔ͤͣ͊Ί ͔ͫͨͼ͊͜͡Έͤͦ ͔ͪͦͪͦ͋ͤͦ͘͡͝ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͒ ͔ͦͫ͒͗ͤͤ͜͡Ύ ͟ ͦͤͼ͔ͨͼ͚͜ ͅ ͯ͘͜͟͡Έͭͯͪͤͦ͝ ͦ ͍͙ͫͭ͜ ͯ  ͎ ͪͯͨ͜ ͟ ͪ͊ͤ͝.  

˭͍͊͗͊Ό;͙ ͤ ͊ ͼ,͔ ͔ͣͭͦΌ ͫͭ͊ͭͭ͜ Ί ͙ͦͨͫ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͒ ͔ͦͫ͒͗ͤͤ͜͡Ύ ͪ ͍͙ͦͭͯ͘͟ ͅ ͯ͘͜͟͡Έͭͯͪͤͦ͝ ͦ ͍͙ͫͭ͜ ͯ  ͟ ͪ͊ͤ͊͝ͻ ̐ .˿  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡. ˸͔͎ͭͦ͒ͦͦ͜͡;ͤ͊ ͍ͦͫͤͦ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͒͊Ί ͎ͣͦͯ͘ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͔͎͎ͨ͒͊ͦ͜;͔ͤ ͤ͊ͤͤ͘Ύ Ύ ͟ ͙ͫͭͦͪ͜;ͤͦ ͙͚͊͒͊ͤ͘ 
ͺ͔͔ͤͦͣͤ ͡Ό͒ͫΈͦ͟͝ ͯ͟͡Έ͙ͭͯͪ, ΅  ͦ ͚ͨͦͫͭͤͦ͜ ͔͍ͦ͡Όͼͦͤͯ͜Ί  ͚ ͨ͒͒͊͜ΊͭΈͫΎ 
͔ͪͺ͔ͫ͟͜͡͝. ˭͍͊͗͊Ό;͙ ͤ ͊ͼ,͔ ͍͙͍͊͗ͦ͡ ͍͍͙͙ͫͭ͊ͤͦͭ ͍͔ͯͣͦͤͫͭ͘͜͡Έ ͎͍͙ͦͦͤ͡ͻ 
͔͎ͣͭͦ͒ͦͦ͜͡;͙ͤͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍͙ͪͦͭͦͣ͘͟  ͜ ͍͔ͪͤͣ͜ ͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟ 
͎͊͊͘͡Έ͍͎ͤͦͤ͊ͯͦͦͦ͟, ͫͦͼͦͯ͜͟͡Έ͎ͭͯͪͤͦͦ ͭ ͔͎͎͊ͨ͒͊ͦ͜;͎ͤͦͦ ͤ͊ͤͤ͘Ύ,  ͊ͤ ͊ͼ͚͜ 
͍ͦͫͤͦ͜ ͙͙ͪͦͪͦ͋ͭ͘ ͚͎ͦͦ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͜ ͍͙ͦͫͤͦ, ΅  ͔͔ͦ͊͋ͨ͘͘;ͯΌͭΈ ͼͫͤͫͭ͜͜͜͡Έ, 
ͦΩ͋Ί͙͍ͭͤͫͭ͟͜Έ  ͙͍ͨͪͦ͒ͯͭͤͫͭ͜͟͜Έ ͨͪͦͼ͔ͫͯ ͨͤ͊ͤͤ͘͜Ύ ͍͙ͪͦͭͯ͘͟ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
ͤ͊ͤͤ͘Ύ (ˣͦ͋ͪ·΄͍ͦ, 2016, ͫ. 6). 

http://ua-referat.com/%D0%92%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8
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͎̂͊͊͘͡Έ͔ͤͤͤΎ ͔͎ͣͭͦ͒ͦͦ͜͡;͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜  ͍ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ  ͜
͎͊͊͘͡Έ͔͎͎ͤͦͨ͒͊ͦ͜;ͤͦͣͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͔͙͙ͦͪͣͭ͟ ͝ͻ ͙ͭͪ 
͎͍ͦͦͤ͜͡ ͎ ͙ͪͯͨ: 

- ͍͋͊ͦ͘͜ ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜ ͨ͒͜ͻ͙ͦ͒, ΅  ͔͔ͦ͊͋ͨ͘͘;ͯΌͭΈ ͍͍͒ͨͦ͒ͤͯ͜͜ Ύͫͭ͟͜Έ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͘  ͭ ͦ;͙͟ ͘ ͦͪͯ ͍ ͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͟ ͊ͤͦͤ͊ͣ ͨ ͔͎͎͒͊ͦ͜;ͤͦ͝ ͤ ͙͊ͯ͟. ˨  ͦͤ ͙ͻ 
͔͔͍ͨͪ͊͗ͤͦ ͍ ͒ͤͦͫ͜ΎͭΈ ͫ ͙͔͙͚ͫͭͣͤ (͔͔͊͋ͨ͘͘;ͯΊ ͣ ͙͍ͦ͗ͫͭ͜͡Έ ͪ ͦͪͦ͋͘͡Ύ͙ͭ ͼͫͤ͜͜͜͡ 
͔ͣͦ͒͜͡, ͍͙Ύ͍͡Ύ͙ͭ ͝ͻͤ͜ ͍ͦͫͤͦͤ͜ ͔͙ͦͣͨͦͤͤͭ͟ ͭ ͍͊͊͘Ί͍ͣͦ͘ΩΎ͙͘͟  ͙ͯͫͭ͊ͭ;ͤͦͣͯ  ͚
͙͒ͤ͊ͣ͜;ͤͦͣͯ ͔͊ͫͨͭ͊͟ͻ), ͜ ͙ͫͭͦͪ;͙͚ͤ (͔͔͔͙͚ͦͫͪ͒͗ͤ͘ ͤ ͊͒͊͜ͻͪͦͤͤͦͣͯ ͔͊ͫͨͭ͟͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ), ͙͔͎͔͙ͫͤͪͭ;͙͚ͤ (ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ί ͍͙ͪͦͭͦ͘͟ Ύ ͟ ͨͪͦͼ͔ͫ, ΅  ͦ
͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ ͔͔ͫͯͨͪ;ͤͦͫͭΎ͙ͣ, Ύ͟͜ ͍ͯͣͦ͘͡ΌΌͭΈ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜Ό 
ͼ͙ͤͤͫͤ͜͜ͻ ͦ ͪ͜Ίͤͭ͊ͼ͚͜) ͭ  ͊͜ .ͤ; 

- ͙͎ͨ͊ͪ͊͒ͣ͊͡Έͤ͜ ͍ͤ͊ͯͦ͟͜ ͨ͒͜ͻ͙ͦ͒, ΅  ͦ ͐ͪͯͤͭͯΌͭΈͫΎ ͤ ͊ ͍͙͙ͤ͊ͤ͘ͻ 
ͦͤ͟ͼ͔ͨͼ͜Ύͻ ͭ ͔͊ͭͦͪ͜Ύͻ, ΅  ͙͍ͦͪͦͪ͊͘͟ΌͭΈ ͪͤ͘͜͜ ͔͙͊ͫͨͭ͟ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ 
͡Ό͍͒ͫͭ͊. ˽͙͙ͪ͊͒͊ͣ͟͡ ͙ͭ͊͟ͻ ͨ͒͜ͻ͍ͦ͒͜ Ί ͎͙ͯͣ͊ͤͫͭ͜;͙͚ͤ (ͪ ͎ͦ͘͡Ύ͒͊Ί ͔͎͎ͨ͒͊ͦ͜;ͤ͜ 
ͨͪͦͼ͔͙ͫ ;͔͔ͪ͘ ͝ͻͤΌ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͤ ͍͔͊ͫͭ͊ͤͦͤͤ͡Ύ ͼͫͤͦ͜͜͡͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜, Ύ͊͟ 
͚ͫ͊ͣͦͫͭͤͦ͜ ͺͦͪͣͯΊ ͍͙͚͊ͫͤ͡ ͍͒ͦͫ͒͜), cͦ ͼ͊͜͡Έͤͦ-͙ͫͭͪ͊ͭͺ͊͜͟ͼ͚͙͚ͤ͜ (̈́  ͦ
͐ͪͯͤͭͯΊͭΈͫΎ ͤ ͊ͪͦͯͣͤͤ͘͜͜ ͍͊ͫ͟͜͡  ͫͦ͜ͼ͊͜͡Έ͙ͤͻ ͫͭͪ͊ͭ  ͔ͯͭͦͪ͜Ύͻ ͙ͣ͊ͪͫͣͯ͘͟, 
͔͙ͤͦͣ͊ͪͫͣͯ͘͟  ͔ͭͦͪ͜͜Ύͻ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͦͤ͟ͺͭͯ͜͟͡), ͎͊ͫͦͦ͟͜͜͡;͙͚ͤ (͋͊ͯ͘ΊͭΈͫΎ ͤ ͊
ͨͦΎ͔ͫͤͤͤ͜ ͍ͦͫͭͤ͜͜ͻ ͨͪͦͼ͔͍ͫ͜ ;͔͔ͪ͘ ͙͔ͫͫͭͣͯ ͼ͔͚ͤͤͦͫͭ͜), ͯ͟͡Έ͎ͭͯͪͦͦ͜͡;͙͚ͤ 
(͐ ͪͯͤͭͯΊͭΈͫΎ ͤ ͎͊ͦͪ͊ͤ͜;ͤͦͣͯ ͘Ω͍Ύͯ͘͟ ͯ͟͡Έ͙ͭͯͪ  ͔͎͎ͨ͒͊ͦ͘͜;ͤͦΌ ͒͜Ύ͡Έͤͫͭ͜Ό), 
ͼ͙͍͊͘͜͜͡ͼ͚͙͚ͤ͜ (ͯ  Ύͦͣͯ͟ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͨͪͦͼ͔͙ͫ ͨͦΎͫͤΌΌͭΈͫΎ ;͔͔ͪ͘ ͍͙ͪͦͭͦ͘͟ 
ͼ͙͍͊͘͜͜͡ͼ͚͜) ͭ ͊ͤ͜. ˭͍͊͒Ύ͙͟ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ό ͨ͒͜ͻ͍ͦ͒͜ ͼ͜Ί͝ ͎͙ͪͯͨ ͙͒ͦͫ͒ͤ͜͟͡ ͣ͊Ί 
͎ͣͦͯ͘ ͨͦΎ͙͙ͫͤͭ ͍ͦͫͭͤ͜͜ ͨͪͦͼ͔͙ͫ  ͙ͨͦ͘͘ͼ͚͜ ͪͦͯͣͤͤ͘͜Ύ ͝ͻ Ύ ͎͍͔͍͙͋͊͊ͭͦͪͤ͟͜ͻ 
Ύ͍͙΅, ͍ ͍͙͋ͯ͒ͦ͊ͤͻ ͯ  ͫ ͙͔ͫͭͣͯ ͫ ͦͼ͊͜͡Έ͎ͤͦͦ ͪ ͍͙ͦͭͯ͘͟ ͫ ͯͫͨ͜͡Έ͍ͫͭ͊;  

- ͔ͤͫͭͪͯͣͤͭ͊͜͡Έͤ͜ ͍ͤ͊ͯͦ͟͜ ͨ͒͜ͻ͙ͦ͒ ͔ͭͻ͎ͤͦͦ͜͡;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ ˯͔͒ͭΈͫΎ 
ͨͪͦ ͭ͜ ͨ͒͜ͻ͙ͦ͒Σ Ύ͟͜ ͍͙ͤ͊͘;͊ΌͭΈ ͒͜Ί͍͜ ͎͙͙͊ͦͪͭͣ͡ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ 
͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͍͊͒͊ͤ͘ΈΦ ˨ͦ ͙ͤͻ ͍͙͒ͤͦͫͣͦ͜ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ό΅ͦ 
͎ͫͯͯ͡Ί ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͨͦͪͤ͜ΎͤΈ ͤ͊ ͔͙ͭͪͭͦͪ͊͜͡ΈͤͦͣͯΣ ͙ͫͤͻͪͦͤͤͦͣͯ ͚ 
͒͊͜ͻͪͦͤͤͦͣͯ ͍ͪͤ͜ΎͻύΣ ͎͔͔͔͍͙ͪͣͤͭ;͙͚ͤ όΎ͟ ͫͨͦͫ͋͜ ͭͯͣ͊͡;͔ͤͤΎ ͡Ό͒ͫΈ͎ͦͦ͟ 
͋ͯͭͭΎ ͍͎͊͊͘͜͡ ͭ͊ ͤ͜΄ͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔ͦͪͣ͊͘͟ύΣ ͪͤ͘͜͜ ͔͔ͤͭͪͨͪͭ͊͜ͼ͚ͤ͜͜ ͨ͒͜ͻ͙ͦ͒Σ 
͎ͦͤͭͦͦ͜͡;͙͚ͤ ό΅ͦ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͙ͫcͭ ͔ͣ͜ ͔͔ͨͪͦͤ͊ͤ͟ΈΣ Ύ͟͜ ͔͔ͤͭͪͨͪͭͯ͜ΌͭΈ 
͙ͦͫͦ͋ͫͭͫͭ͜Έ ͘͜ ͙ͨͦ͘ͼ͜͝ ͤ͊Ύ͍͙ͤͻ ͺ͍͊ͭ͟͜ύ ͭ͊ ͤ͜Φ 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͎ͭͦͦ ;͙ ͤ͜΄͎ͦͦ ͨ͒͜ͻͦ͒ͯΣ ͊ ͭ͊ͦ͗͟ ͝ͻͤΊ 
ͨͦΊ͒ͤ͊ͤͤΎΣ ͔͎͔ͪ͊ͣͤͭͯ͡ΊͭΈͫΎ ͔ͫͨͼ͙ͺͦ͜͟Ό ͦ͋ΩΊͭ͊͟ ͭ͊ ͔͔ͨͪ͒ͣͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ 
͙͍ͦͫͦ͋ͫͭ͜͡Ό ͍͊͒͊ͤ͘ΈΣ Ύ͟͜ ͍ͪͦ͘ΩΎͯ͘ΌͭΈͫΎ ͤ͊ ͙ͪͤ͘͜ͻ ͚͎ͦͦ ͔ͭ͊ͨ͊ͻΣ ͊ ͭ͊ͦ͗͟ 
͒͊ͭͤͫͭ͘͜Ό ͒ͦ ͍͊͘Ίͣͦ͊ͣͤͤͦͫͭ͘͜͜ ͜ ͍͊͘Ί͍͔ͣͦ͒ͦͨͦͤͤͤΎΦ  

˨͡Ύ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͊ͤ͊ͯ͘͜͡ ͔͔ͨͪ͒ͣͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͍͊͗ͦ͡ ͍͙͍͙͋ͯ͒ͯ͊ͭ 
͎ͦ͜͡;ͤͯ ͔͎ͣͭͦ͒ͦͦ͜͡ΌΣ Ύ͊͟ ͒͊ͫͭΈ ͍͙ͨ͒ͫͭ͊͜ ͒͡Ύ ͍͙ͦ͋͐ͪͯͤͭͦ͊ͤͻ ͍͙͍͍ͫͤͦ͟͜ ͜ 
͔͔͙ͦͪͫͤ͟͡ͻ ͔͔͙͍ͨͪͫͨͭ͟ ͍͙ͪͦͭͯ͘͟Φ ˤ͙͍͊͗ͦ͡Σ ΅ͦ͋ ͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͋ͯͦ͡ 
͍ͪ͊ͻ͍ͦ͊ͤͦ ͔ͫͨͼ͙ͺͯ͜͟ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͎͙ͪͯͨ ͪ͊ͤ͟͝Σ ΅ͦ ͤ͊͒͊Ί ͚ͦͣͯ ͭ͊ͯ͟ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟Σ Ύ͟ ͎͋͊͊ͭͦͣͪͤͫͭ͜͜ΈΦ  

http://ua-referat.com/%D0%86%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%87%D0%BA%D0%B0
http://ua-referat.com/%D0%A1%D0%B8%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ua-referat.com/%D0%A6%D0%B8%D0%B2%D1%96%D0%BB%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F_2
http://ua-referat.com/%D0%93%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D0%B5%D0%B2%D1%82%D0%B8%D0%BA%D0%B0
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˭͎͒ͤͦ͜ ͘ ͨͪ͊ͼ͔Ό ͔͎ͣͭͦ͒ͦͦ͜͡;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ˸Φ x ͔ͪΎΣ ˣΦ s ͒͊ͣͫͦͤ͊ ͜ 
˸Φ ˸ ͔͚ͫͦͤ͊ ζ˽͍ͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͨ͒͜ͻ͙ͦ͒ ͜ ͔͙ͣͭͦ͒η 
(Bray et alΦΣ нллтύΣ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͔ͨͦͤͤ ͙͋ͯͭ 
͎͙͋͊͊ͭͦͣͪͤͣ͜Σ ͦͫ͟͜͡Έ͙͟ ͍ ͙ͪͤ͘͜ͻ ͫͺ͔ͪ͊ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͔ͣ͗͊ͻ ͎ͦ͒ͤͦͦ ͋͜͡Έ΄ 
΄͙͎ͪͦͦͦ͟ ͔͔ͨͪ͒ͣͭ͊ ͍ͫͭ͊͡ΎͭΈͫΎ ͪͤ͘͜͜ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͜ ͚ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ͜ 
͊͟ͼ͔͙ͤͭΦ ̂ ͎͚͊͒͊ͤ͘͜ ͨͪ͊ͼ͜ ͚͔͒ͭΈͫΎ ͨͪͦ ͔ͭΣ ̈́ ͦ ͍ ͼΈͦͣͯ ͍͙ͨ͊͒ͯ͟ ͔͔͍ͨͪ͊͗͊ΌͭΈ 
ͣ͗ͤ͊͜ͼͦͤ͊͜͡Έͤ͜ ͍ͨͦͪͤ͜ΎͤͤΎΣ ͊ ͍ ͔ͣ͗͊ͻ ͦ͒ͤ͜Ί͝ ͙ͪ͊ͤ͟͝ ͍ͨͦͪͤ͜ΎͤͤΎ ͚͔ͣ͊͗ ͔ͤ 
͍͊ͫͭͦͫͦͯ͘ΌͭΈΦ ˹͊ͭͦͣͫͭ͜ΈΣ ͍ ͤ͜΄͙ͻ ͤ͊ͨͪΎͣ͊ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ 
͍͙ͨͪͦͦ͒ͭΈͫΎ ͋͜͡Έ΄͔ ͍ͯ͘Έ͔ͦͫͨ͟ͼ͍͙͊ͦ͊ͤ͘͜͜͡ͻ ͦ͊͟͡͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͜ ͤ͊͘;ͤͦ 
͔ͣͤ΄ͦΌ ͣͪͦ͜Ό ͊͋ͦ ͚ ͍ͦͫͣ͘͜ ͔ͤ ͍ͪ͊ͻ͍ͦͯΊͭΈͫΎ ͙͚ͣ͗ͤ͊ͪͦ͒ͤ͜ ͔ͦͤͭͫͭ͟͟Φ 
ˢ͍͙ͭͦͪ ͍͔ͫͭͪ͒͗ͯΌͭΈΣ ΅ͦ ͋͜͡Έ΄ ͭͫͤ͜͜ ͍͘ΩΎ͙͘͟ ͣ͗͜ ͙͙ͪͤͣ͘͜ ͤ͊ͨͪΎ͙ͣ͊ͣ ͙͋ͯ͡ 
͙͋ ͍͊͘Ίͣͤͦ ͙͙͙ͦͪͫͤͣ͟Φ  

˥͍͙ͦͦͤͣ͡ ͯ ͔͍͔ͨͪ͒ͫͭ͊ͤͦͣͯ͡ ͔ͣ͊ͭͪ͊͜͜͡ Ί ͙͊͘͟͟͡ ͒ͦ ͎͍͔͍͎͋͊͊ͭͦͪͤͦͦ͜ 
͊ͤ͊ͯ͘͜͡ ͍ ͍ͨͦͪͤ͜Ύ͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤͤ͜͡ΎͻΦ ˤ ͍͔͍͙ͦ͒ͤͦͪͤ͜ͻ ͔͒ͦͫ͒͗ͤͤ͜͡ΎͻΣ 
ͤ͊ͭͦͣͫͭ͜ΈΣ ͎ͤͦͪͯ͜ΊͭΈͫΎ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͪͤ͘͜͜ ͔ͣͦ͒͜͡ ͤ͊ ͙ͪͤ͘͜ͻ ͍ͪͤ͜Ύͻ ͙͔ͫͫͭͣ 
͍͙ͦͫͭ͜ ͍͙͍ͨ͊͡ΌͭΈ ͦ͒ͤ͊ ͤ͊ ͦ͒ͤͯΦ ˭͍ͫͤͦ͜Σ ͔͍ͤͪ͊ͻ͍ͯ͊ͤͤΎ ͔͒Ύ͙͟ͻ ͍͍ͪͤ͜͜ ͔ͣͦ͗ 
͙͋ͯͭ ͨͦΎ͔͔ͫͤͤ ͔ͤ͒ͦͫͭ͊ͭͤͣ͜ ͒ͦͫͭͯͨͦͣ ͒ͦ ͔͍ͪͫͯͪͫ͜ ͜ ͍ͯ͘Έͫͭ͟͜Ό ͍͔͙ͨͦͫͭ͊ͤ͡ͻ 
͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͼ͔͚͜͡Φ  

˭͍͊͗͊Ό;͙ ͤ͊ ͻ͔͊ͪ͊ͭͪ͟ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔ͣͦ͗ͣͦ ͍͙͔͙͙ͦͪͣͭ͟ 
͚͎ͦͦ ͍ͪͤ͜͜Υ 

¶ ͙ͫͭͦͪ͜;͙͚ͤ ͍͔ͪͤ͜ΈΣ ͔ͣͭͦΌ Ύ͎ͦͦ͟ Ί ͊ͤ͊͘͜͡ ͔͊ͪͦ͒͗ͤͤ͘ΎΣ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͚ 
͍͙ͪͦͭͯ͘͟ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͍̐ͪͦͨ͜Τ 

¶ ͙ͨͪ͊ͭ͟;͙͚ͤ ͍͔ͪͤ͜ΈΣ ΅ͦ ͣ͊Ί ͤ͊ ͔ͣͭ͜ ͎ͪͦ͘͡Ύ͒ ͔ͫͨͼ͙ͺ͙͜͟ ͙ͨͪ͊ͭ͟;͎ͤͦͦ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͙ͦͪͣ͟ͻ ͔ͨͦͦ͗ͤ͡Έ ͦͤ͟ͼ͔ͨͼ͚͜Τ 

¶ ͙ͤͫͭͭͯ͜ͼ͚͙͚ͤ͜ ͍͔ͪͤ͜ΈΣ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͦͤ͟ͼ͔ͨͼ͚͜ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͯ ͪ͊ͤ͊͟͝ͻ-;͔ͤ͊͡ͻ ̐˿ ;͔͔ͪ͘ ͙ͨͪͣͯ͘ ͝ͻ ͙ͤͫͭͭͯ͜ͼͦͤ͊͜͡Έ͙ͤͻ 
͍͊͘Ί͍͙͍͍ͣͦͨ͜͡ ͜ ͪͦ͜͡ ͍͍͙ͫͭͦ͜ͻΣ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͭ͊ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͙ͤͫͭͭͯ͜ͼ͚͜ ͯ 
͍͙ͤ͊͘;͔ͤͤ͜ ͔͔͙͍ͨͪͫͨͭ͟ ͝ͻͤΈ͎ͦͦ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͙ͪͦͭͯ͘͟Φ 

˨͡Ύ ͨͦΎ͔ͫͤͤͤΎ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍͔͔ͨͪͦ͒ͤͤΎ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͤ͊ 
͙ͫͭͦͪ͜;ͤͦͣͯ ͍ͪͤ͜͜ ͫ͒͜͡Σ ͯ ͔ͨͪ΄ͯ ;͔͎ͪͯΣ ͎ͪͦ͘͡Ύ͙ͤͯͭ ͔ͫͨͼ͙ͺͯ͜͟ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 
͙ͫͭͦͪ͜;͎ͤͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭ͤ͊;͔ͤͤΎ 
͙ͭ͊͟ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ ͔ͨ͒ͪͫ͜͟͡ΌΊ ˢΦ ˴ ͊͊ͣ͊ͫ͘͜Σ ͊ͤ͊͘͘;͊Ό;͙Σ ΅ͦ 
ζ͍͔ͦͤͦͤͤ͡Ύ ͙ͫͭͦͪ͜;͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ 
͔͔͊͋ͨ͘͘;ͯΊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͤΎͭΈΣ ͊͋ͫͭͪ͊͟ͼ͚͜ ͜ ͍ͤ͊ͭ͜Έ ͔͚ͭͦͪ͜Σ Ύ͟͜ ͋͜͡Έ΄ͦΌ 
͊͋ͦ ͔ͣͤ΄ͦΌ ͣͪͦ͜Ό ͍ͫͭͦͪΌΌͭΈ ͋͘͜͡Έ΄͍ͯ͊͡Έ͔ͤ ͫͦ͟͡ ͊͋ͦ ͪ͊ͣͯ͟ ͒͡Ύ 
ͨͦ ͍ͪͤ͜ΎͤͤΎΣ ͨͦΎ͔ͫͤͤͤΎ ͚ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͙ͫͭͦͪ͜;͙ͤͻ Ύ͍͙΅η όKazamias, 2010, 
c. ппсύΦ ˯͎ͦͦ ͒ͯͣͯ͟ ͨͦ͒͜͡ΎΌͭΈ ˸Φ ˣ͔͚ͪ ͜ ˤΦ s ͒͊ͣͫͦͤΣ Ύ͟͜ ͍͙ͤ͊͘ΌͭΈ ζ͍͙͍͊͗ͯ͡ 
ͪͦ͡Έ ͙ͫͭͦͪ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͪ͊ͣ͊͟ͻ ͍ͨͦͪͤ͜Ύ͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ Ύ͊͟ ͒͊Ί 
͎ͣͦͯ͘ ͯ ͨͪͦͼ͔ͫ͜ ͍ͨͦͪͤ͜ΎͤͤΎ ͔͙͙ͨͪͦͫͭ͗ͭ ͦͤ͟ͼ͔ͨͭͯ͊͊͘͜͡ͼ͜Ό ͔͚͒͜ ͜ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͊ͤ͘Έ ͯ ;͊ͫ͜ ͭ͊ ͨͪͦͫͭͦͪ͜Φ ˸ͦ͗ͤ͊ ͋ͯͦ͡ ͙͋ ͯΎ͍͙͙ͭ ͫͦ͋͜ ͭ͊ͯ͟ 
͔͔͙ͭͦͪͭ;ͤͯ ͍ͦͫͤͦͯ ͒͡Ύ ͍ͨͦͪͤ͜Ύ͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ Ύ͟ ͎͍͙͙͚͋͊͊ͭͦͣͪͤ͜ 
ͨͪͦͼ͔ͫΣ ͯ Ύͦͣͯ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͣͫ͜ͼ͔͍ͦΌ ͫͭͦͪ͜͜ΊΌΣ ͔͊͡ ͔͊͊͒ͤ͘͟͜͡ 
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͍ ͪͤ͘͜͜ ͙͙ͫ͡Σ ͍͘ΩΎ͙͘͟Σ ;͙͊ͫ ͚ ͣͫ͜ͼΎΦ ˿͙͚ͨͪͤΎͭͭΎ ͦ͗ͤͦ͟͝ ͘ ͼ͙ͻ ͚ͫͭͦͪ͜͜ ͯ ζ͙ͪͤ͘͜ͻ 
;͊ͫ͊ͻη ͍͙ͫͭͦͪͭΈ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ ͭ͊ ͙ͫͭͦͪ͜;ͤͦ ͍͔͙͚ͯͣͦͤ͘͡ ͫͦͼ͊͜͡Έ͙͚ͤΣ 
ͯ͟͡Έ͙͚ͭͯͪͤ ͜ ͍͚ͦͫͭͤ͜͜ ͙͒ͫͯͪͫ͟η ό.Ǌŀȅ et al., 2007, c. 149).    

˽͙ͪ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͙ͫͭͦͪ͜;ͤͦͣͯ ͍ͪͤ͜͜ 
ͫ͒͜͡ ͯ͘Ύ͙ͭ ͒ͦ ͍͎͙ͯ͊ ͔͔͙ͭͦͪͭ;ͤ͜ ͍͙ͦͫͤͦΣ Ύ͟͜ ͍ ͪͤ͘͜͜ ͔͙ͨͪͦ͒͜ ͔͔͍͙ͨͪ͊͗͊͡ ͯ 
͍͔͔ͨͪͦ͒ͤͤ͜ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˤ͙͍͊͗ͫͭ͜͡Έ ͯͪ͊ͻ͍ͯ͊ͤͤΎ ͼΈ͎ͦͦ ͍͙ͤ͊͘;͔ͤ͊ 
͔͔͍ͦͨͦͫͪ͒ͦ͊ͤͫͭ͟͜Ό ͙ͫͭͦͪ͜;͙ͤͻ ͍ͨͦͪͤ͜Ύ͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Φ 
˽͔ͪ΄ ͊͘ ͍͔ͫΣ ͚͔͒ͭΈͫΎ ͨͪͦ ͒ͦͫͭͯͨͤͫͭ͜Έ ͔͔͒͗ͪ͡Έͤͦ͝ ͙͋͊͘Σ ;͙Σ ͭͦ;ͤ͜΄͔ ͙ͫ͊͊ͭ͘͟Σ 
͙ͨͪ͊ͭ͟;ͤͯ ͔ͤ͒ͦͫͭͯͨͤͫͭ͜Έ ͨͪΎ͙ͣͻ ͔͔͒͗ͪ͡Φ ́͊͟Σ ͙͍͙ͦͣͨ͊ͪ͊ͭͫͭ͟͜ ͨͪ͊ͼΌΌͭΈ ͘͜ 
͔ͣ͊ͭͪ͊ͦͣ͜͡Σ Ύ͙͚͟ ͔ͯ͗ ͍͊ͤ͊͘͘ ͙͙ͪͭ͟;ͤͦ͝ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͯͤ͊ͫ͒ͦ͜͟͡ ͔͔ͨͪ͊ͯ͘͟Σ 
͔͔ͨͪ͊͒ͯ͟͡ ͚ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͙ͫͭͦͪ͜;͙ͤͻ ͚ͨͦ͒͜Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘ ͍ͦͫͭͦ͜ΌΦ ˽͙ͪ 
ͼΈͦͣͯΣ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͎ͭͦͦΣ ͤ͊ Ύ͙͟ͻ ͔͔͙ͭͦͪͭ;͙ͤͻ ͙ͨͦ͘ͼ͜Ύͻ ͔͔͍ͨͪ͋ͯ͊Ί 
͙͒ͦͫ͒ͤ͜͟͡Σ ͒͡Ύ ͋͜͡Έ΄ ͦ͋ΩΊ͙͍͎ͭͤͦͦ͟ ͍ͨͦͪͤ͜ΎͤͤΎ ͍ͤ͜ ͍͙͔ͨͦͤͤ ͍͙͙͒͒ͭ͜͜͡ 
͔ͪ͊͡Έ͙͚ͤ ͔ͣ͊ͭͪ͊͜͡ ͍͒͜ ͫͯ͋ΩΊ͙͍͎ͭͤͦͦ͟Σ ΅ͦ ͔ͣͦ͗ ͙͋ͯͭ ͙ͫͨͪ;͙͔ͤͤͦ 
͙͙ͪͤͦͣ͊ͤͭͤͣ͘͜͜ ;͙͙͙ͤͤ͊ͣ͟Υ  

¶ ͙ͨͪͪ͊͟΄͔ͤͤΎ ͔ͪ͊͡Έͤͦͫͭ͜ ό͍͊ͭͦͪΣ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ;͙ ͔ͣ͊ͭͪ͊͜͡ ͨͪͦ ͍ͫͦΌ 
ͪ͊ͤͯ͟͝ ͨ͒͜ ͍͙͍ͨͦͣ͡ ͨͦ;ͯͭͭΎ ͙ͨ͊ͭͪͦͭͣͯ͘͜Σ ͔ͣͦ͗ ͍ͫ͒ͦͣͦ͜ ͊͋ͦ ͔͍ͤͫ͒ͦͣͦ͜ 
͔͍͙͙ͨͪ͒ͫͭ͊ͭ ͚͎ͦͦ ͯ ͙ͨͪͪ͊͟΄͔ͤͦͣͯ ͍ͫͭ͜͜͡ύΤ   

¶ ͻ͎ͪͦͤͦͦ͜͡;ͤ͊ ͍͒ͫͭ͊ͤ͜Έ ό;͙ͣ ͙͋͗͡;͙͚ ;͊ͫ ͙ͦͨͫͯ ͔͍ͨͤͦ͝ ͙ͫͭͦͪ͜;ͤͦ͝ 
ͨͦ͒͜͝Σ ͙ͭͣ ͋͜͡Έ΄͔ ͔͔͚͒ͭ͊͡ ͙ͣͫͭͭ͜Έ ͨͪ͊ͼΎ ͚ ͙ͭͣ ͔ͣͤ΄͔ ͊ͤ͊ͯ͘͜͡ ͍ͦͤ͊ 
͔͍ͨͪ͒ͫͭ͊͡ΎΊΣ ͜Σ ͍͙ͤ͊ͨ͊͟Σ ͨͪ͊ͼ͜Σ ͙͚ͤ͊ͨͫ͊ͤ͜ ͘ ͙͒ͦͫͭΈ ͍͔͒͒͊ͤͦ͜͡͝ ;͍͊ͫͦͦ͝ 
͔͔͙͍͙ͨͪͫͨͭ͟Σ ͍͙͔͋ͪ͊ͯ͊ͭͣ͟ ͍͙͒ͦ͊ͦ͘͟ͻ ͔͔͚͒ͭ͊͡Σ ΅ͦ ͍͊ͭͦͪ ͔͍͙͔ͦͣͨͤͫͯ͊ͭͣ͟ 
͍͊ͫͤͦ͡Ό ͫͯ͋ΩΊ͙͍ͭͤͦ͟Ό ͦͼͤͦ͜͟ΌύΤ 

¶ ͔͎͒ͦͦ͜͜͡Ύ όͨͪ͊ͼ͜ ͨͪͦ ͦ͒ͤͯ ͚ ͭͯ ͫ͊ͣͯ ͙ͫͭͦͪ͜;ͤͯ ͨͦ͒͜ΌΣ ͙ͤ͊ͨͫ͊ͤ͜ ͘ ͙ͪͤ͘͜ͻ 
͔͎͒ͦͦ͜͜͡;͙ͤͻ ͙ͨͦ͘ͼ͚͜Σ ͣͦ͗ͯͭΈ ͙͊ͪ͒ͤ͊͟͡Έͤͦ ͙͙ͪͤͭͫ͘͜ΎΣ ΅ͦ ͭ͊ͦ͗͟ ͍͙͙͊͟͟͡Ί 
͔͍ͨͤ͜ ͫ͊͒ͤͦͫͭ͟͜͡ ͯ ͨ͊ͤ͜͡ ͍͔͔ͨͪͦ͒ͤͤΎ ͍ͨͦͪͤ͜ΎͤͤΎύΦ  

˭͍͊͗͊Ό;͙ ͤ͊ ͍͙͔͔͊͒ͤ͟͡ ͍͙΅͔Σ ͫ͒͜͡ ͙͋ͪ͊ͭ ͒ͦ ͍͎͙ͯ͊Σ ͤ͊ Ύ͙͟ͻ 
͔͔͙ͭͦͪͭ;͙ͤͻ ͍ͦͫͤͦ͊ͻ ͋͊ͯ͘ΊͭΈͫΎ ͔ͭ ;͙ ͤ͜΄͔ ͔͔͒͗ͪͦ͡Φ ˽͍ͦͪͤ͜ΎͤͤΎ ͙ͪͤ͘͜ͻ 
͙͍ͫͨͫ͟͜Σ ΅ͦ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭΈ ͍͙ͦͫͤͦ ͙ͫͭͦͪ͜;͙ͤͻ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͔͒ͣͦͤͫͭͪͯΊ ͝ͻͤ͜ ͤ͊͘;ͤ͜ ͍͒ͣͤͤͦͫͭ͜͜͜Φ ̂ ͍͚ͫͦ͝ ͨͪ͊ͼ͜ ͍͙ͤ͊ͦ͒ͣͦ 
͔͔ͨͪ͜͟͡Σ ͍͙͚͊ͨͪͦͨͦͤͦ͊ͤ͘ ˩Φ ˿͍͎ͭͤͦͣ͜͜ ό.Ǌŀȅ et alΦΣ нллтΣ ͫΦ мпсύΥ 

¶ ͙ͣ͊ͪͫͣ͘͟κ͙͙ͪͭ͟;ͤ͊ ͔ͭͦͪ͜Ύ όͼ͔͚ ͨ͒͜ͻ͒͜ ͔ͨ͒ͪͫ͜͟͡ΌΊ ͔ͦͤͦͣ͟͜;ͤ͜ ;͙͙͙ͤͤ͟ 
͚ ͙͍ͦͫͦ͋ͦ͡ ͍͙͍ͨ͡ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͊ͫͯ͟͡ Ύ͟ ͤ͊ ͙ͨͦͭͯ͜͟͡Σ ͭ͊͟ ͜ ͤ͊ ͙ͨͪ͊ͭͯ͟͟ύΤ 

¶ ͔ͭͦͪ͜Ύ ͔͊͗ͤͦͫͭ͘͜͡κ͊ͤ͊͘͜͡ ͍͍͙ͫͭͦ͜ͻ ͙͔ͫͫͭͣ όͼ͜ ͭͫͤͦ͜ ͍ͨͦΩΎ͊ͤ͘͜ ͨ͒͜ͻ͙ͦ͒ 
͙͙ͪͭ͟;ͤͦ ͭͪ͊ͭͯ͟ΌͭΈ ͭ͊͟ ͍͊ͤͯ͘ ͎͔͎͔ͣͦͤ͜Ό ͋͜͡Έ΄ ͍͙͔͙ͪͦͤͤ͘ͻΣ ͙͍ͦͫͦ͋ͦ͡ 
ζ͊͘ͻ͙͒ͤ͜ͻη ͜ ζ͍ͨͤ͜͜;͙ͤͻηΣ ͤ͊͒ ζ͍ͫͭͦͣ͜Σ ΅ͦ ͍͙͍ͪͦ͊͘ΊͭΈͫΎηύΤ 

¶ ͨͦͫͭͫͭͪͯͭͯͪ͊ͣ͘͟͜͡ όͼ͔͚ ͨ͒͜ͻ͒͜Σ ͤ͊ ͍͒ͣͤͯ͜͜ ͍͒͜ ͫͭͪͯͭͯͪ͊ͣͯ͘͟͜͡Σ ͍͙ͤ͊͘Ί 
͍ͫͤͯ͊ͤͤ͜Ύ ͫͭͪͯͭͯͪ͟Σ ͔͊͡ ͎ͪͦ͘͡Ύ͒͊Ί ͝ͻ ͘͜ ͭͦ;͙͟ ͦͪͯ͘ ͔͒ͼ͔͍ͤͭͪͦ͊ͤͦͫͭ͜ ͘ 
͔͔ͨͪͦͤ͊ͤͤ͟ΎͣΣ ΅ͦ ζ͎͍͔ͦͦͤ͡ ͯ ͫͭͪͯͭͯͪ͟͜ ς ͼ͔ ͔ͭΣ ΅ͦ ͍͙ͻ͙ͦ͒ͭΈ ͊͘ ͝͝ 
͔ͣ͗͜η ό˾͔͍ͯ͒ͤΣ мффтύΤ 
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¶ ͔ͨͦͫͭͣͦ͒ͪͤͣ͘͜ όͨͪͦͨͦͤͯΊ ͎ͤͯ;ͫͭ͟͜Έ ͨ͒͜ͻ͍ͦ͒͜Σ ͍ͨͦ͋͊͘͡ΎΌ;͙ 
͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ ͍ͦͫͭͤ͜͜ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͫͯͭͦ ͚͙ͤͤ͜͜͡ͻ ͜ 
͙ͨͪ;͙ͤͤͦ-͍͙ͤ͊ͫ͒ͦ͜͟͡ͻ ͍͘ΩΎ͍͘͟͜ύΤ 

¶ ͨͦͫͭͦͦͤ͊ͣ͘͟͜͜͡͡ όͨ͒͒͊͜Ί ͍ͫͯͣͤͯ͜ ͊ͫͭ͊ͪ͘͜͜͡ ͙ͨͪͨͯ΅͔ͤͤΎ ͨͪͦ ͯ͟͡Έͭͯͪͤͯ 
͚ ͍ͪ͊ͫͦͯ ͔͔͍͎ͨͪ͊ͯύΤ 

¶ ͺ͔ͣͤͣ͘͜͜ ό͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͍͙Ύ͍͔ͤͤ͜͡ ͜ ͔͊ͫͯ͒͗ͤͤ͘͜ ͎͔͔ͤ͒ͪͤͦ͝ ͔͍ͤͪͤͦͫͭ͜͜ ͍ 
͍ͦͫͭ͜͜ύΤ 

¶ ͔͔ͤͦ͋ͪ͊ͣ͘͜͜͡͡κ͔͔͔͔͙ͤͦͣͤ͒͗ͪͣ͘ όͤ͊͒͊Ί ͙͒ͦ͊͘͟Σ ΅ͦ ͜͡ΌͫͭͪͯΌͭΈ 
͔͔͍͎͙ͨͪ͊ ͣͤͣ͊͘͜͜͜ͼ͜͝ ͍͙͍ͨͯ͡ ͯͪΎ͍͒͜ ͤ͊ ͍ͦͫͭͯ͜ ͤ͊ ͙ͦͪͫͭ͟Έ ͒͜͝ ͙͍͙ͪͤͦ͟ͻ 
͔ͣͻ͍͊ͤͣ͘͜͜ύΦ 

˹͙͊͘͟ ͍͍͊ͭͦͪ͜ ͔͔͊ͨͪ͘;ͯΊ ͔ͤ͊͗ͤͫͭ͜͡Έ ͒ͦ ͋ͯ͒Έ-Ύ͙͟ͻ ͔͔͙ͭͦͪͭ;͙ͤͻ 
ͨ͒͜ͻ͍ͦ͒͜ ͜ ͫͭͦͭ͝Έ ͤ͊ ͙ͨͦ͘ͼ͜͝ ͔͔͙ͭͣͯ͘͟͟͡Φ ˭͔͊͗ͤͦ͡ ͍͒͜ ͔͙ͣͭΣ ͯ ͤ͊΄͚͜ ͪͦ͋ͦͭ͜ 
͍͊ͫͭͦͫͦ͊ͤͦ͘ ͪͤ͘͜͜ ͔͔͙ͭͦͪͭ;ͤ͜ ͨ͒͜ͻ͙ͦ͒Σ ͔ͨͪ΄ ͊͘ ͍͔ͫΣ ͨͦͫͭͫͭͪͯͭͯͪ͊ͣ͘͟͜͡ ͜ 
͔͔͔͔͙ͤͦͣͤ͒͗ͪͣ͘Φ ˽͙ͦ͘ͼ͜ΎΣ ͤ͊ Ύ͚͟͜ ͔͔͍ͨͪ͋ͯ͊Ί ͍͊ͭͦͪΣ ͍͙ͤ͊͘;͊Ί ͔͙ͣͭͦ͒Σ 
͍͙͙ͦͪͫͭ͊ͤ͟͜ ͒͡Ύ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ  

˽͙ͪ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͙ͫͭͦͪ͜;͙ͤͻ ͔͍͊ͫͨͭ͟͜ ͍͙ͪͦͭͯ͘͟ ͦͤ͟ͼ͔ͨͼ͚͜ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ Ί ͙͍͙ͣͦ͗ͣ͡ ͍͙͍;͔ͤͤΎ ͙ͭ͊͟ͻ ͔͍͊ͫͨͭ͟͜Υ 

1. ˨͙͙ͦͭͪͤ͟ ͍͙ͤ͊͘;͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜Σ Ύ͟͜ ͡Ύ͎͙͡ ͍ ͍ͦͫͤͦͯ ͍͙͋͊ͦ͘ͻ ͦͤ͟ͼ͔ͨͼ͚͜ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͙ͪͤ͘͜ͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻΦ ˻͙ͨͪ͊Ό;͙ͫΈ ͤ͊ ͭ͊͟͜ 
͔͊͊͒ͣ͟͜;ͤ͜ ͙͒ͫͼ͙͙ͨͤ͜͡Σ Ύ͟ ͺͦͫͦ͜͡ͺ͜Ύ ͚ ͫͭͦͪ͜͜ΎΣ ͼ͔͚ ͨ͒͜ͻ͒͜ ͔͔ͨͪ͒͋͊;͊Ί 
͍͙͍͔ͫͭͤͤ͜͡Ύ ͣͫͭͯ͘͜ ͙͒ͦͭͪͤ͟Σ Ύ͟͜ ͍͍͊͗͊ΌͭΈͫΎ ͍͙͙ͦͫͤͦͦͨͦͦ͗ͤͣ͡ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ Ύ͟͜Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͣͫͭ͜ΎͭΈ ͔͒͜͝Σ ͍ͨͦΩΎ͊ͤ͘͜ ͘͜ ͙͙͊ͫ͊ͣ͟͟͡ ς 
˽͊ͭͦͤͦͣ͡Σ ˢ͔͔ͪͫͭͦͭͣ͜͡Σ ˴͔ͦͣͤͫΈ͙ͣ͟Σ ˾ͯͫͫͦ ͭͦ΅ͦΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͼΈ͎ͦͦ ͔͊ͫͨͭͯ͟ 
͔͙ͤͯͤͤͦ͟ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͔ͭͫͭ͊͟ͻ ό͊͋ͦ ͍ͤ͊ͭ͜Έ ;͊ͫͭ͜΄͔Σ ς ͤ͊ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ 
͍͙ͦͫͤͦͤͻ ͔͍ͭͫͭ͟͜ύΦ ̂ ͼΈͦͣͯ ͍͙ͨ͊͒ͯ͟ ͪ͒ͦ͜͟ ͣͦ͗ͤ͊ ͙ͯͫͭͪͭ͘͜ ͎ͪͦ͘͡Ύ͒ ͋͜͡Έ΄ 
΄͙͙ͪͦ͟ͻ ͫͦͼ͊͜͡Έͤͦ-ͯ͟͡Έ͙ͭͯͪͤͻΣ ͔ͦͤͦͣ͟͜;͙ͤͻ ͜ ͙ͨͦͭ͜͡;͙ͤͻ ͔͍͊ͫͨͭ͟͜Σ 
͔͔͍ͨͪ͊͗ͤͦ ͍͙ͦͤ ͣͫͭ͜ΎͭΈ ͦͪͦͭ͟͟͜Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͔͙͙ͤͪͭ͟;ͤ͜ ͎͋ͦͪ͊͜ͺ͜;ͤ͜ ͒͊ͤ͜Φ 
˾͙ͦͪͭͭ͘͟Ύ ͼΈ͎ͦͦ ͔͊ͫͨͭͯ͟ ͔ͤ ͔ͣͦ͗ ͙͋ͯͭ ͍͙͋͊ͦͣ͘ ͯ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ 
͔͒ͦͫ͒͗ͤͤ͜͜͡Σ ͔ͨͪͦͭ Ί ͼ͙ͤͤͣ͜ ͍͔͒ͦͨͦͤͤͤΎͣ ͒ͦ ͤ͜΄͙ͻΦ ́͊͟Σ ͯ ͪͦ͋ͦͭ͜ 
͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͍͋͊ͦ͘͜ ͔ͣͦ͒͜͡ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜  ͚͎ͪͦ͘͡Ύͤͯͭͦ ͍ͦͫͤͦͤ͜ 
͙ͪͦ͟͟ ͝ͻͤΈͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͘ ͍͔͒ͦͨͦͤͤͤΎͣ ͍͋͊ͦͦ͘Ό ͎͋ͦͪ͊͜ͺ͜;ͤͦΌ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ 
͍͙͒ͦͣ͜ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͙ͪͤ͘͜ͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͟͝Φ ́͊͟Σ ͔ͤͣ͜ͼΈ͟͜ ͙ͭͪ͊͒ͼ͜͝ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͨͦ͒͊ͤͦ ;͔͔ͪ͘ ͙ͭ͊͟ͻ ͍͙͒ͦͣ͜ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜Σ Ύ͟Υ ˥ͯͭͫ-˸ͯͭͫΣ 
̅Φ ̒ ͤΣ ˢΦ ̊ ͨͫͫ͜Σ ˴Φ ˴ ͦͻΣ ˯Φ x ͔͍͊͒ͦ͘Σ ̆Φ ˭ ͊͡Έͼͣ͊ͤͤΣ ̅ͦͤ ͔͔̊ͤͤ͒ͦͪ͟ͺ ͭ͊ ͤ͜Φ 
˿͔ͨͼ͙ͺͯ͜͟ ΄͍͔͒ͫΈͦ͟͝ ΄͙ͦ͟͡ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͙ͪͦͪͭͦ͘͟ ;͔͔ͪ͘ ͒͜Ύ͡Έͤͫͭ͜Έ 
˽͔ͪ͊ ˥͔ͤͪ͊͜͟ ˶͎ͤ͊͜ ͭ͊ ͚͎ͦͦ ͍͙͍ͨͦͫ͒ͦͤ͜͟͜͡ ͘͜ ͔̇ͤͭͪ͊͡Έ͎ͤͦͦ ͙ͤͫͭͭͯͭͯ͜ 
˿͎ͭͦͦ͟͡ΈͣͯΦ ˨͊ͤͫΈ͟͜ ͙ͭͪ͊͒ͼ͜͝ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ;͔͔ͪ͘ 
͙͗ͭͭΊ͍͙͚ ͜ ͨͪͦͺ͔͚͙͚ͫͤ͜ ΄͡Ύͻ ̅Φ ˹ ͊ͻ͔͎ͭ͊͡ΎΣ ͊ ͙͋ͪͭ͊ͤͫΈ͟͜ ς s Φ ˸ ͔͊͊ͪͤ͊͟͡ ͭ͊ ͤ͜Φ 

2. ˱ͫͭͦͪ͜Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Φ ̒͟ ͍͙ͨͪ͊ͦ͡Σ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͼΈ͎ͦͦ ͔͊ͫͨͭͯ͟ 
͚͒ͫͤ͘͜ΌΌͭΈͫΎ ͤ͊ ͍ͦͫͤͦ͜ ͤͫͭͪͯ͜͟ͼ͚͜Σ ΅ͦ ͔͎͔ͪ͊ͣͤͭͯ͡ΌͭΈ ͫͭͪͯͭͯͪͯ͟ ͜ ͔ͫͨͼ͙ͺͯ͜͟ 
͙ͪͦ͋ͦͭ ͔͍͙ͨͤͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ Ό͍͔͚͙ͤ͜͡ͻ ͍͙͒͊ͤΈ ͭ͊ ͔͍ͣ͊ͭͪ͊͜͜͡ ͦͤ͟ͺ͔͔ͪͤͼ͚͜Σ 
͎͙ͦͪ͊ͤ͊ͭͦͪ͊ͣ͘͜ Ύ͙͟ͻ Ί ͼ͜ ͙ͫͭͪͯͭͯͪ͟Φ ́͊͟͜ ͔͔͒͗ͪ͊͡ Ί ͙͒ͦͫͭΈ ͼ͙͙ͤͤͣ͜Σ ͭͦͣͯ 
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΅ͦ ͒͊ΌͭΈ ͒ͦͫͭͯͨ ͒ͦ ͒͊ͭ ͭ͊ ͔ͣͤ͜Φ ˭͍͊͗͊Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͔͒Ύ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
͙͙ͪͦ͋͘͡ ͤ͊͘;͙͚ͤ ͍͔ͤͫͦ͟ ͯ ͍͙ͪͦͭͦ͘͟ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜  ͚
ͨͦͨͯ͡Ύ͙ͪ͊͘ͼ͜Ό ͔͚͒͜Σ ͊ͤ͊͘͜͡ ͝ͻͤΈͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ί ͼ͙ͤͤͣ͜ ͔͊ͫͨͭͦͣ͟ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͍̐ͪͦͨ͜Φ   

3. ˱ͫͭͦͪ͜Ύ ͔ͨͦͣ͜͡;ͤͦ͝ ͙͙͙ͪͭ͟͟Φ ͙͚́͊͟ ͔͊ͫͨͭ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͙ͨͦ͒ͯ͒͟ 
ͣ͊Ί ͙͒ͦͫͭΈ ͍ͯ͘Έͯ͟ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜ΈΣ ͙͍ͦͫͦ͋ͦ͡  ͍͙ͭͻ ͍͙ͨ͊͒͊͟ͻΣ ͙ͦ͟͡ ͔ͣͭͦΌ 
ͨͪ͊ͼ͜ Ί ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͔͍ͨͤͦ͝ ͙ͨͦͭ͜͡;ͤͦ͝ ;͙ ͺͦͫͦ͜͡ͺͫΈͦ͟͝ ͙ͨͦ͘ͼ͜͝Φ ̂ ͼΈͦͣͯ 
͍͙ͨ͊͒ͯ͟ ͤͦ͒͜͜ ͔ͨͪͦͫͭ͗ͯΊͭΈͫΎ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜Ύ ͍͙͍͙͋ͪͦ͜͟ͻ ͚ͨͦ͒͜ ͜ ͺ͍͊ͭ͟͜Φ 
˽͔ͪͦͭΣ ͙͙ͪͭ͟;͙͚ͤ ͊ͤ͊͘͜͡ ͙ͪͤ͘͜ͻ ͔͔͒͗ͪ͡ ͔ͣͦ͗ ͙͋ͯͭ ͍ͨ͒ͫͭ͊ͦ͜Ό ͒͡Ύ ͙͒ͫͯͫ͟͜͝Σ 
ͯ ͨͪͦͼ͔ͫ͜ Ύͦ͟͝ ͊͋ͦ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΌͭΈͫΎ ͊͋ͦ ͍ͫͨͪͦͫͭͦͯΌͭΈͫΎ ͔͍ͨͤ͜ ͺ͙͊ͭ͟Φ 
˩Φ ˿ ͍͎ͭͤ͜͜ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ζ͙ͫͭͦͪ͜;ͤ͜ ͎ͨͦ͡Ύ͙͒Σ ΅ͦ ͍͙͙ͤ͊͟ΌͭΈ ͨ͒͜ ;͊ͫ 
͔͙ͨͦͣ͜͟͡Σ ͔ͯ͗ ͣ͊ΌͭΈ ͜ ͍ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͙ͣ͊ͭͣͯͭΈ ͤ͊͘;͙͚ͤ ͍͙͍ͨ͡ ͤ͊ 
͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ό.Ǌŀȅ et al.Σ нллтΣ ͫΦ мроύΦ 

4. ˿͙͔͙ͫͭͣ͊ͭ͊͘ͼ͜Ύ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ͔͚̇ ͔͊ͫͨͭ͟ 
͔͔ͨͪ͒͋͊;͊Ί ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙ͨͦ͋ͯ͒ͦ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͔͙ͨͪͦ͒͊͘͜ͼ͚͜ ͜ ;͍͙͊ͫͦͻ 
͍͔͚ͨͦͫ͒ͦͤͦͫͭ͜͡Φ 

˭͍͊͗͊Ό;͙ ͤ͊ ͍͙͔͔͊͒ͤ͟͡ ͍͙΅͔Σ ͤ͊ ͙ͫͭͦͪ͜;ͤͦͣͯ ͍ͪͤ͜͜ ͦͤ͊͘;͔͎ͤͦͦ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔ͣͭͦΌ Ύ͎ͦͦ͟ Ί ͊ͤ͊͘͜͡ ͔͊ͪͦ͒͗ͤͤ͘ΎΣ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͚ ͍͙ͪͦͭͯ͘͟ 
ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͍̐ͪͦͨ͜Σ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ ͔͙ͣͭͦ͒Υ  

͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜Υ 

¶ ͊ ͤ͊͘͜͡ ͍͊ͫͭͦͫͦ͊ͤͦ͘ ͤ͊ ͍ͫ͜ͻ ͔ͭ͊ͨ͊ͻ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͨͪ ͍͙ͤ͊͘;͔ͤͤ͜ ͙ͫͭͦͪͦ͜͟-ͯ͟͡Έ͙ͭͯͪͤͻ ͔͔͍ͨͪ͒ͯͣͦ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ 
͚ ͍͙ͪͦͭͯ͘͟ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͍̐ͪͦͨ͜Σ ͊ ͭ͊ͦ͗͟ ͙ͫͭͦͪ͜;ͤͦ ͫͺ͍͙ͦͪͣͦ͊ͤͻ 
͔͡ ͔͔͍ͣͤͭ͜Σ ΅ͦ ͡Ύ͎͙͡ ͍ ͍ͦͫͤͦͯ ͫͯ;͙͊ͫͤͻ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍ 
ͪ͊ͤ͊͟͝ͻ-;͔ͤ͊͡ͻ ̐˿Τ  

¶ ͫ ͙͔ͤͭ͘ ͙͊ͫ͟͡;͙ͤͻ ͔͚͒͜Σ ͍͙͍͔͙ͫͭͤ͜͡ͻ ͯ ͨͪ͊ͼΎͻ ͔͔͙͍ͭͦͪͭ͟͜ ͜ ͙͍ͨͪ͊ͭ͟͟͜ 
΄͍͔͒ͫΈͦ͟͝Σ ͔ͤͣ͜ͼΈͦ͟͝Σ ͙͋ͪͭ͊ͤͫΈͦ͟͝ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ Ύ͟͜ ͙ͫͭͦͪ͜;ͤͦ 
͍͙ͤ͊͘;͙͙͡ ͻ͔͊ͪ͊ͭͪ͟ Ί͍͔͚ͪͦͨͫΈͦ͟͝Τ   

¶ ͘ ͍͔ͫͭ͊ͤͤ͜͡Ύ ΄͍͔͒ͫΈͦ͟͝Σ ͔ͤͣ͜ͼΈͦ͟͝Σ ͒͊ͤͫΈͦ͟͝ ͜ ͙͋ͪͭ͊ͤͫΈͦ͟͝ ͍͙ͤ͊ͯͦ͟ͻ 
΄͟͜͡Σ ΅ͦ ͍͙͙ͫͨͪ͊͡ ͤ͊͘;͙͚ͤ ͍͙͍ͨ͡ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͫͯ;͙͊ͫͤͻ ͦͤ͟ͼ͔ͨͼ͚͜ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͍̐ͪͦͨ͜Τ   

¶ ͯ ͎͊͊͘͡Έ͔ͤͤͤΎ ͟͡Ό;͍͙ͦͻ ͙ͪͫ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Τ  

¶ ͫ ͙͔͙ͫͭͣ͊ͭ͊͘ͼ͜Ό ͙ͫͭͦͪ͜;͙ͤͻ ͔͔͍ͨͪ͒ͯͣͦ ͜ ;͙͙͍ͤͤ͟͜Σ ΅ͦ ͍ͫͨͪ͊͡Ύ͙͡ 
͙͚ͪͤ͘͜ ͍͙͍ͨ͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͪ͊ͤ͊͟͝ͻΦ 

͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;ͤ͜Υ 

¶ ͔͔͙͍͙͚ͪͭͪͦͫͨͭͤ͟ ͔ͣͭͦ͒ ͍͒͊ ͎ͣͦͯ͘ ͍͒͜΄͍ͭͦͻ͙ͤͯͭͫΎ ͍͒͜ ͫΈ͎͔ͦͦ͒ͤͤΎ 
 ͚ ͙͙͒ͦͫ͒ͭ͜͡ ͙ͫͭͦͪ͜;ͤ͜ ͨͦ͒͜͝Σ ΅ͦ ͍͙ͤ͊͘;͙͊͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͜ 
͍͙ͪͦͭͯ͘͟ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͫͯ;͊ͫͤͦͫͭ͜Σ ͍͙͒͜͡ΎΌ;͙ ͙ͨͪ ͼΈͦͣͯ 
͚ͤ͊ͻ͔͊ͪ͊ͭͪͤ͟͜΄͜ ͙͙ͪͫ ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͒͡Ύ ͎ͦ͗ͤͦͦ͟ ͔ͭ͊ͨͯ ͼΈ͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͭ͊ 
͍͙ͤ͊͘;͊Ό;͙ ͚͎ͦͦ ͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜Τ  
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¶ ͎ͦͦ͜͟͡-͙͔͙͚ͫͫͭͣͤ ͔ͣͭͦ͒ ͍͒͊ ͎ͣͦͯ͘ ͍͍͙͙ͫͭ͊ͤͦͭ ͎ͦ͜͡;ͤ͜ ͍͘ΩΎ͙͘͟ ͣ͗͜ 
͔͔͔͙ͣͤͭ͊ͣ͡ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͯ ͙ͫͤͻ͚ͪͦͤͤ͜ ͨͦ͡΅͙ͤ͜ ͤ͊ 
͙ͪͤ͘͜ͻ ͔ͭ͊ͨ͊ͻ ͝͝ ͍͙ͪͦͭͯ͘͟Τ  

¶ ͻ͎ͪͦͤͦͦ͜͡;ͤͦ-͙͚ͫͭͪͯͭͯͪͤ͟ ͔ͣͭͦ͒ ͍͒͊ ͍͙ͨ͒ͫͭ͊͜ ͒͡Ύ ͎ͯ͊͊͘͡Έ͔ͤͤΈ 
΅ͦ͒ͦ ͙ͫͭͦͪ͜;͙ͤͻ ͍͙͒ͦͣͤ͘͜ ͔͔͔͍ͣͤͭ͜͡ ͙͊ͤͭ;ͤͦ͝ ͨͪ͊ͦͤ͟ͼ͔ͨͼ͜͝ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ 
͍͙ͦͫͭ͜ ͭ͊ ͝͝ ͙ͫͭͪͯͭͯͪͤ͟ͻ ͔͔͍͔ͨͪͭͦͪͤΈΤ  

¶ ͍ͫͭ͊ͤͦ͘͜-͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͔ͣͭͦ͒ ͍͒͊ ͎ͣͦͯ͘ ͎ͪͦ͘͡Ύ͙ͤͯͭ ͙ͫͭͦͪͦ͜͟-
͔͎͎ͨ͒͊ͦ͜;ͤ͜ Ύ͍͙΅͊ ͭ͊ ͍ͨͪͦ͒ͤ͜͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒͜͝ ͍;͔͙ͤͻ ͯ ;͍͚͊ͫͦ͜ ͙͒ͤ͊ͣ͜ͼ͜Τ  

¶ ͨͦ΄͍ͯͦͦ͟-͎͋͋ͦͪ͊͜͜͡ͺ͜;͙͚ͤ ͔ͣͭͦ͒ ͍͋ͯ ͍͙͚͊ͫͭͦͫͦ͊ͤ͘ ͒͡Ύ ͊ͤ͊ͯ͘͜͡Σ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝ ͜ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͍͙͒ͪͯͦ͊ͤ͟ͻ ͔͔͒͗ͪ͡ ͘͜ ͔͙ͭͣ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΤ 

¶ ͔ͣͭͦ͒ ͔͙ͨͪͦ͒͊͘͜ͼ͜͝ ͍͋ͯ ͍͙͚͊ͫͭͦͫͦ͊ͤ͘ ͒͡Ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ύ͙ͫͤ͟͜ͻ ͣͤ͘͜ 
ͤ͊ ͔͍͙ͨͤͻ ͙ͫͭͦͪ͜;͙ͤͻ ;͍͙͊ͫͦͻ ͍͙͒ͭͤ͊͜͟ͻΣ ΅ͦ ͙ͫͭ͊͡ ͙ͨͪͤͼ͙͍͙͙ͨͦͣ ͒͡Ύ 
͍͙ͪͦͭͯ͘͟ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Φ 

˴ͪͣ͜ ͎ͭͦͦΣ ͋ͯͦ͡ ͍͊ͫͭͦͫͦ͊ͤͦ͘ ͭ͊͟͜ ͔͙ͣͭͦ͒Υ ͙͙ͪͭ͟;ͤͯ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜ΌΣ 
͔ͣͭ͊-͊ͤ͊͘͜͡ ͜ ͔ͣͭͦ͒ ͍͙ͨͦͫͭ͊ͤͦ͟ ͙͊ͨͭ͊ͤ͘ΈΣ ΅ͦ ͍͍͙͊ͫͭͦͫͦͯ͊ͫ͘͡Ύ ͔͎͍ͤͭͪͦ͊ͤͦ͜Φ 

˭͍͊ͫͭͦͫͯ͊ͤͤΎ ͔ͣͭͦ͒ͯ ͙͙ͪͭ͟;ͤͦ͝ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ Ί ͍͙ͦ͋͐ͪͯͤͭͦ͊ͤͣΣ 
͍͊͗͊͘Ό;͙ ͤ͊ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͙͙ͪͭ͟;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ Ύ͟ ͔͍͙͙ͨͪͤͤͻΣ 
ͭ͊͟ ͜ ͍͙͙ͭͦͪͤͤͻ ͔͔͒͗ͪ͡Φ ͔̇ ͋͜͡Έ΄ ͎͊͊͘͡Έ͙͚ͤ ͔ͣͭͦ͒Σ ΅ͦ ͨͦΊ͒ͤͯΊ ͊ͤ͊͘͜͡ ͔ͭͫͭͯ͟ 
͚ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͙͚ͤ ͊ͤ͊͘͜͡Φ ˯͔͒ͭΈͫΎ ͨͪͦ ͨͦ΄͙ͯ͟ ͙ͨͪ;͙ͤͤͦ-͍͙ͤ͊ͫ͒ͦ͜͟͡ͻ ͍͘ΩΎ͍͘͟͜ 
͍ ͙ͫͭͦͪ͜;͙ͤͻ ͨͦ͒͜Ύͻ ͭ͊ ͝ͻͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͤ͊ͫ͒͊͜͟͡ͻ ͜Σ ͍͙ͤ͊ͨ͊͟Σ ͨͪͦ 
͔͔͍͒ͭͪͣͤͦ͊ͤͫͭ͜͜Έ ͙ͫͭͦͪ͜;͙ͤͻ ͚ͨͦ͒͜ ͙ͫͭͦͪ͜;͙͙ͤͣ ͨͪͦͼ͔͙ͫ͊ͣΦ ́͊͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͯ 
ͪͦ͋ͦͭ͜ ͔ͨͪͦͫͭ͗ͯΊͭΈͫΎ ͨͪΎ͙͚ͣ ͍͘ΩΎͦ͘͟ ͣ͗͜ ͔͙ͭ͊ͨ͊ͣ ͋͘͜͡Έ΄͔ͤͤΎ ͙͍͊ͭͤͦͫͭ͟͜ 
͍͙ͪͦͭͯ͘͟ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͚ ͍͚ͫ͜Έ͍͙͙ͦͣ͟ ͨͦ͒͜Ύ͙ͣΦ ̂ ͭ͊͟͜ ;͙͊ͫ ͍͙͙ͨ͊ͤͤͣ͜ 
ͯͪΎ͙͒͊ͣ ͪ͊ͤ͟͝ ͍ͤ͊͒͊͊͊ͫ͡Ύ ͤ͊͘;ͤ͊ ͙ͨ͒ͭͪͣ͊͜͟ ͺ͙͘͜;ͤͦͣͯ ͍͙ͻ͍ͦ͊ͤͤΌ ͎ͣͦͦ͒ͦͦ͡ 
ͨͦͦͤͤ͟͜͡ΎΣ ͯ Ύͦͣͯ͟ ͍͙ͦͤ ͍͋͊;͙͊͡ ͤ͊͘;͙͚ͤ ͔ͨͦͭͤͼ͊͜͡ ΅ͦ͒ͦ ͍͙͍ͨͯ͡ ͤ͊ ͻ͒͜ 
ͫͭͦͪ͜͜͝Φ ˤͦ͒ͤͦ;͊ͫΣ ͙ͨͦͭ͜͡;ͤ͊ ͭ͊ ͫͦͼ͊͜͡Έͤ͊ ͙ͫͭͯ͊ͼ͜͝ ͣ͊ΌͭΈ ͍͙ͤ͊͘;͊͡Έ͙͚ͤ ͍͙͍ͨ͡ 
ͤ͊ ͺ͙ͦͪͣ ͜ ͣͫͭ͘͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Φ  

˸͔ͭ͊-͊ͤ͊͘͜͡ Ί ͍͙͍͙͊͗ͣ͡ ͔ͣͭͦ͒ͦͣΣ ͍͙͊ͫͭͦͫͦ͊ͤͣ͘ ͯ ͤ͊΄ͦͣͯ 
͔͒ͦͫ͒͗ͤͤ͜͜͡Φ ˤͤ͜ ͍͒͊ ͎ͣͦͯ͘ ͔͍͙ͨͪͦ͒ͣͦͤͫͭͪͯ͊ͭΣ Ύ͟ ͋ͯͦ͡ ͍͔͔ͨͪͦ͒ͤͦ ͊ͤ͊͘͜͡Φ 
˯͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͎͒ͦͨͦͣͦͦ͡ ͍͙Ύ͍͙͙ͭΣ ΅ͦ ͋ͯͦ͡ ͍͟͡Ό;͔ͤͦ ;͙Σ ͍͙ͤ͊ͨ͊͟Σ 
͍͙ͯ͡;͔ͤͦ ͘ ͔͍͙ͨͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͊ ͭ͊ͦ͗͟ ͍͙ͦ͋͐ͪͯͤͭͯ͊ͭ ͙ͨͪ;͙͙ͤ ͙ͭ͊͟ͻ ͚͒͜Σ ΅ͦ 
͚ͤ͊;͊ͫͭ͜΄͔ ͍͔ͯͣͦͤͦ͘͡ ͎͔͎ͦͪ͊ͺ͜;͙͙ͤͣ ͊͋ͦ ͔͎͒ͦͦ͜͜͡;͙͙ͤͣ ;͙͙͙ͤͤ͊ͣ͟Φ ˭͍͊͒Ύ͙͟ 
͔ͣͭ͊-͊ͤ͊ͯ͘͜͡ ͣͦ͗ͤ͊ ͦͤ͟ͼ͔͍͙ͨͭͯ͊ͯ͊ͭ͘͜͡ ͍͊ͭͦͪͫΈͯ͟ ͭͦ;ͯ͟ ͦͪͯ͘ ΅ͦ͒ͦ ͎ͭͦͦΣ ;ͦͣͯ 
͍ ͭͦͣͯ ;͙ ͤ͜΄ͦͣͯ ͔͔͒͗ͪ͜͡ ͫͤͯ͜ΌͭΈ ͪͦ͋͗ͤͦͫͭ͘͜͜ ͯ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͜͡ ͎ͦ͒ͤͦͦ ͚ ͎ͭͦͦ 
͎ͫ͊ͣͦͦ ͙ͫͭͦͪ͜;͎ͤͦͦ Ύ͍͙΅͊Σ ͣͦ͗ͤ͊ ͎ͯ͊͊͘͡Έ͙͙ͤͭ ͔͙ͣ͊ͭͪ͊͜͡Σ ͨͦ͒͊ͤ͜ ͍ ͙ͪͤ͘͜ͻ 
͔͔͒͗ͪ͊͡ͻΣ ͊ ͍͒ͭ͊͜͟ ς ͙͋ͯͭ ͔ͣͤ΄ ͔͙͊͗ͤͣ͘͡ ͍͒͜ ͫͯ͋ΩΊ͙͍͎ͭͤͦͦ͟ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡ΎΦ 
˭͍͊͗͊Ό;͙ ͤ͊ ͔ͫͨͼ͙ͺͯ͜͟ ͼΈ͎ͦͦ ͔ͣͭͦ͒ͯΣ ͦ͋ΩΊͭͦͣ͟ ͊ͤ͊ͯ͘͜͡ ͔ͣͦ͗ ͙ͫͭ͊ͭ ͜ ͫ͊ͣ 
͙͒ͦͫ͒ͤ͜͟͡Σ ͜ ͔ͦͤͭͫͭ͟͟Σ ͯ Ύͦͣͯ͟ ͋ͯͦ͡ ͙ͤ͊ͨͫ͊ͤͦ ͨͪ͊ͼΌΦ ̒͟ ͊ͤ͊͘͘;͙͙͡ ͍͙͊ͭͦͪ 
ͨͯ͋͊͜͟͡ͼ͜͝ ζ˱͙ͫͭͦͪ;͔ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͍ͦͫͭ͜͜ηΣ ζ˱͙͙ͫͭͦͪ͟ ͫ͊ͣ͜ ͣ͊ΌͭΈ ͨ͒͜͡Ύ͎͙͊ͭ 
͔͒ͦͤͫͭͪͯ͟͟ͼ͜͝Σ ͝ͻͤΎ ͫͨͦͭ͊͜͡ ς ͨͦΎ͔ͫͤͤͤΌΣ ͝ͻͤΊ ͣͫ͜ͼ͔ ͯ ͍͙ͪ͜ ͚ͨͦ͒͜ ς ͍͙ͤ͊͘;͔͔ͤΣ 
Ύ͟΅ͦ ͍͙ͦͤ ͔͔ͨͪͭͤ͒ͯΌͭΈ ͤ͊ ͔ͭΣ ΅ͦ͋ ͙͋ͯͭ ͍͔͔͙͙ͤͫͤͣ ͯ ͙͙ͫͨͫ͟ ͍ͪ͘͜ͼ͍͜ 
͙ͫͭͦͪ͜;ͤͦ͝ ͔ͪͦͤͫͭͪͯ͟͟ͼ͜͝ ͚ ͊ͤ͊ͯ͘͜͡η ό±ƛƭƭŀǾŜǊŘŜ et al., 2006, c. 7). 
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˽͍ͦͫͭ͊ͤͦ͊͟ ͙͊ͨͭ͊ͤ͘Έ ͭ͊ͦ͗͟ Ί ͍͙͍͙͊͗ͣ͡ ͔ͣͭͦ͒ͦͣ ͙ͫͭͦͪͦ͜͟-
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ̒͟ ͍͔ͫͭͪ͒͗ͯΌͭΈ ˴ͤ͜;͔ͦ͡͡ ͜ ͚͔͎̊ͭ͊ͤ͋ͪΣ 
͎͍ͦͦͤͦ͡Ό ͒͡Ύ ͪͦͯͣͤͤ͘͜Ύ ͼΈ͎ͦͦ ͔ͣͭͦ͒ͯ ͙ͨͦ͘ͼ͜ΊΌ Ί ͔͙͎ͭͣͦͦ͜͡ΎΣ ΅ͦ 
͔͔ͦͫͪ͒͗ͯ͘ΊͭΈͫΎ ͤ͊ ͨͦͻ͔ͦ͒͗ͤͤ͜ ͚ ͙ͫͭͦͪ͜;ͤͦͣͯ ͍͙ͪͦͭͯ͘͟ ͤ͊ͤͤ͘ΎΣ Ύ͔͟ ͙ͣ 
ͣ͊ΊͣͦΧ ͯ ͨͦ͜͡ ͼ͜Ί͝ ͔͙͎ͭͣͦͦ͜͡͝ ͔͔͍ͨͪ͋ͯ͊ΌͭΈ ͙͔ͣͫͤͤ͡ΎΣ ͯΎ͍͊Σ ͍ͨͦͫͭ͊ͤͦ͊͟ 
͙͊ͨͭ͊ͤ͘Έ ͜ ͍͙Ύ͍͔ͤͤ͡Ύ ͔ͨͪͦ͋ͣ͡Φ ͔͚̇ ͨͪͦͼ͔ͫ ͍͔͔͒ ͒ͦ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͍͘ΩΎ͍͘͟͜ 
ͣ͗͜ ͪ͊ͤ͜΄͔ ͔ͤͨͦΊ͍͙͙͒ͤͯ͊ͤͣ Ύ͍͙΅͙͊ͣ όYƛƴŎƘŜƭƻŜ ϧ {ǘŜƛƴōŜǊƎΣ мффоΣ c. 305).  

˽͙ͪ͊ͭ͟;͙͚ͤ ͍͔ͪͤ͜ΈΣ ΅ͦ ͣ͊Ί ͤ͊ ͔ͣͭ͜ ͎ͪͦ͘͡Ύ͒ ͔ͫͨͼ͙ͺ͙͜͟ ͙ͨͪ͊ͭ͟;͎ͤͦͦ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͙ͦͪͣ͟ͻ ͔ͨͦͦ͗ͤ͡Έ ͦͤ͟ͼ͔ͨͼ͚͜Σ ͔͍ͨͪ͒ͫͭ͊͡ΎΊ ͋͜͡Έ΄ ͎͙͔͋ͦ͟͡ 
͍͙͍;͔ͤͤΎ ͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͪ͊ͭ͟͟Σ ͊ ͍͒ͭ͊͜͟ ς ͙ͣͫͭͭ͜Έ ͙ͨͦͫ͊ͤͤ͡Ύ ͤ͊ ͔͙ͣͨͪ͜;ͤ͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͎͊ͯ͘͜͡ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ό͔͔͍ͨͪ͊͗ͤͦ ˾͔͙ͫͨͯ͋͜͟͡ ˽ͦ͡Έ΅͊ύΦ 
˹͊ ͼΈͦͣͯ ͍ͪͤ͜͜ ͍͊ͫͭͦͫͦ͊ͤͦ͘ ͭ͊͟͜ ͔͙ͣͭͦ͒Υ   

͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜Υ 

¶ ͊ͤ͊͘͜͡ ͍͊ͫͭͦͫͦ͊ͤͦ͘ ͙ͨͪ ͍͙ͤ͊͘;͔ͤͤ͜ ͔͔͔͍ͣͤͭ͜͡Σ ΅ͦ ͫ͊͒͊͟͡ΌͭΈ ͙͔ͫͫͭͣͯΣ 
Ύͦ͟Ό Ί ͦͤ͟ͼ͔ͨͼ͜Ύ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͭ͊ ΄͡Ύͻ͍͜ ͝͝ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ 
͔͙ͦͪͣ͟ͻ ͪ͊ͤ͊͟͝ͻ-;͔ͤ͊͡ͻ ̐˿Τ  

¶ ͙͔ͫͤͭ͘ ͍͙ͨͪͦ͊ͤ͊ͦ͊ͤ͘͜͡ͻ ͔͔͔͍ͣͤͭ͜͡ ͒͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͍͊͘Ί͍ͣͦ͘ΩΎ͍͘͟͜ ͣ͗͜ 
͙͙ͤͣΣ ΅ͦ ͙ͪͦ͋ͭΈ ͙͍͙ͣͦ͗ͣ͡ ͍͔ͭͦͪͤͤΎ ͼͫͤͦ͜͜͡͝ ͔͔͙ͭͦͪͭ;ͤͦ͝ ͙͔͙ͫͫͭͣ ͭ͊ ͝͝ 
͙ͨͪ͊ͭ͟;͔ͤ ͍͔ͯͨͪͦ͊͒͗ͤͤΎΤ   

¶ ͍͔ͫͭ͊ͤͤ͘͜͡Ύ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͒͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͫͨ͜͡Έ͙ͤͻ 
ͼ͔͚͜͡Σ ͍͊͒͊ͤ͘Έ ͭ͊ ΄͡Ύͻ͍͜ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝Τ   

¶ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͘ 
͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͝ͻͤΈ͎ͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͍ͦͫͭͤ͜Ό ͙ͨͪ͊ͭͯ͟͟Τ  

¶ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ό ͼ͔͚͜͡Σ ͍͊͒͊ͤ͘Έ ͜ ͔͎͚ͫͭͪ͊ͭ͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͯ ͪ͊ͤ͊͟͝ͻ 
̐˿ ͘ ͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͎͊͊͘͡ΈͤͦΊ͍͔͚ͪͦͨͫΈ͙͟ͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͝͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Φ 

͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͭ͊ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͜Υ 

¶ ͔͔͙͍͙͚ͪͭͪͦͫͨͭͤ͟ ͔ͣͭͦ͒Σ ΅ͦ ͍͒͊ ͎ͣͦͯ͘ ͔͙͙ͨͪͦͫͭ͗ͭ ͔͍ͦ͡Όͼ͜Ό 
ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͝ͻͤ͜ ͙ͣͤ͘͜ ͍ͨͦͪͤ͜Ύͤͦ ͘ ͨͪ͊ͦͤ͟ͼ͔ͨͼ͜ΊΌ 
͙͊ͤͭ;ͤͦͫͭ͜ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͎͔͎ͦͪ͊ͺ͜;ͤ͜Σ ͙ͫͭͦͪ͜;ͤ͜ ͭ͊ ͼ͙͍͊͘͜͜͡ͼ͚ͤ͜͜ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͔͍͎ͨͤͦͦ ͔ͨͪͦ͒ͯ͜Τ   

¶ ͎ͦͦ͜͟͡-͙͔͙͚ͫͫͭͣͤ ͔ͣͭͦ͒Σ ͍͊͒͘Ύ͙͟ Ύͦͣͯ͟ ͋ͯͦ͡ ͨͦΎ͔ͫͤͤͦ ͎ͦͯ͜͟͡ ͣͤ͘͜ ͯ 
͙͔ͫͫͭͣ͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͪ͊ͤ͟͝-;͔͍ͤ͜͡ ̐˿ ͍ ͙ͫͭͦͪ͜;͚ͤ͜ ͔͔͙͍ͪͭͪͦͫͨͭ͟͜ ͜ 
ͫΈ͎͔ͦͦ͒ͤͤ͜Τ  

¶ ͻ͎ͪͦͤͦͦ͜͡;ͤͦ-͙͚ͫͭͪͯͭͯͪͤ͟Σ ΅ͦ ͍ͫͭ͊ ͍ͦͫͤͦͦΌ ͒͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ 
͔͙ͨͪͦ͒͊͘͜ͼ͜͝ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜  ͍̐ ͍ͪͦͨ͜Τ 

¶ ͫͭ͘͜ ͍͊ͤͦ-͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͔ͭͦͪ͜͝ ͜ ͙͙ͨͪ͊ͭ͟͟ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͯ 
ͪ͊ͤ͊͟͝ͻ ̐˿Σ ΅ͦ ͒͊ͦ͡ ͎ͣͦͯ͘ ͔͙͙ͨͪͦͫͭ͗ͭ ͔͊͗ͤͫͭ͘͜͡Έ ;͙͙ͤͤͻ ͦͤ͟ͼ͔ͨͼ͚͜ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͍͒͜ ͙ͫͭͦͪͦ͜͟-ͯ͟͡Έ͙ͭͯͪͤͻ ;͙͙͍ͤͤ͟͜ ͜ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ 
͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͦͭ͜͟͡Τ 

¶ ͔ͦͤͭͤͭ͟-͊ͤ͊͘͜͡ ς ͒͡Ύ ͍͙͍;͔ͤͤΎ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦͦ͝ ͙͋͊͘ ͚ 
͔͒ͦͯͣͤͭ͊͟͡Έͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͊͘ ͟͡Ό;͍͙͙ͦͣ ͍͙ͫͦ͊ͣ͡Σ ΅ͦ Ί ͍ͨ͒ͫͭ͊ͦ͜Ό ͒͡Ύ 
͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͔ͭͤ͒ͤͼ͚͜ ͜ ͟͡Ό;͍͙ͦͻ ͙ͨͦ͘ͼ͚͜Σ ͤ͊ Ύ͟͜ ͫͨͪΎ͍ͣͦ͊ͤͦ ͍͙ͪͦͭͦ͘͟ 
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ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͦ͊͟͡͡ΈͤͦͣͯΣ ͤ͊ͼͦͤ͊͜͡Έͤͦͣͯ ͭ ͊
͎͊͊͘͡ΈͤͦΊ͍͔͚ͪͦͨͫΈͦͣͯ͟ ͍ͪͤ͜ΎͻΤ 

¶ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͦͨͪ͊ͼΈ͍͙ͦ͊ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡ ς ͨ͒͜ ;͊ͫ ͺͦͪͣͯ͡Ό͍͊ͤͤΎ 
͍͙͍͍ͫͤͦ͟͜Σ ͔͔ͪͦͣͤ͒͊͟ͼ͚͜ ͭ͊ ͍͙ͤ͊͘;͔ͤͤΎ ΄͡Ύͻ͍͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ͊ͻΦ 

˱͙ͤͫͭͭͯͼ͚͙͚ͤ͜ ͍͔ͪͤ͜Έ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ 
ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ͯ ͪ͊ͤ͊͟͝ͻ-;͔ͤ͊͡ͻ ̐˿ ;͔͔ͪ͘ ͙ͨͪͣͯ͘ ͝ͻ 
͙ͤͫͭͭͯ͜ͼͦͤ͊͜͡Έ͙ͤͻ ͍͊͘Ί͍͙͍͍ͣͦͨ͜͡ ͜ ͪͦ͜͡ ͍͍͙ͫͭͦ͜ͻΣ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͭ͊ 
ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͙ͤͫͭͭͯ͜ͼ͚͜ ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ͔͔͙͍ͨͪͫͨͭ͟ ͝ͻͤΈ͎ͦͦ ͨͦ͒͊͡Έ΄͎ͦͦ 
͍͙ͪͦͭͯ͘͟Σ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͙ͤ͘ͼ͜ ͔͍ͣͭͦ͒͜Φ ˭͍͊͗͊Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͍ͤ͊͊ͤ͘͜ ͍͙΅͔ 
͔͙ͣͭͦ͒ Ί ͍͙͙͊ͫͭͦͫͦͤͣ͘ ͜ ͤ͊ ͼΈͦͣͯ ͍ͪͤ͜͜Σ ͍͔͔ͪͤͣͦ͘ ͍͎ͯ͊ͯ ͙͡΄͔ ͤ͊ ͭ͜Σ Ύ͟͜ 
ͣ͊ΌͭΈ ͔ͫͨͼ͙ͺͯ͜͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͫ͊ͣ ͤ͊ ͙ͤͫͭͭͯ͜ͼ͚ͤͦͣͯ͜ ͍ͪͤ͜͜Φ 
˭͎͊͊͡Έ͍ͤͦͤ͊ͯͦ͟͜ ͔͙ͣͭͦ͒ ό͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͍͔ͫͭ͊ͤͤ͘͜͡Ύ ͚ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύύ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͍͊ͭͦͪͦͣ ͒͡Ύ ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͚͍ͫ͊ͭ͜ ͚͍͙͍͍ͤ͊ͨͦ͜͡΄͙ͻ 
͙ͤͫͭͭͯ͜ͼ͚͜ ͯ ͎͊ͯ͘͜͡ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Φ ˤ͙ͤ͊͘;͔ͤͤΎ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͒͡Ύ ͊ͤ͊ͯ͘͜͡ 
͝ͻͤΈͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͍͒͋ͯ͊ͦͫ͜͡Ύ ͊͘ ͙͍͊ͭͤͫͭ͟͜Ό ͝ͻͤΈͦ͝ ͯ;͊ͫͭ͜ ͍ 
͎͊͊͘͡ΈͤͦΊ͍͔͚ͪͦͨͫΈ͙͟ͻ ͤ͜͜ͼ͙͍͊ͭ͊͜ͻ ͜ ͔ͨͪͦͭ͊͟ͻΣ ΅ͦ ͍͙͙ͫͨͪ͊͡ ͤ͊͘;͙͚ͤ ͍͙͍ͨ͡ 
ͤ͊ ͍͙ͤ͊͘;͔ͤͤΎ ͫͯ;͊ͫͤͦ͝ ͙ͫͭͯ͊ͼ͜͝ ͯ ͺͯ͘͜͟͡Έ͚ͭͯͪͤ͜ ͍ͦͫͭ͜͜Φ ˨ͦ ͍͎͙ͯ͊ ͭ͊ͦ͗͟ ͍͘Ύͭͦ 
ζ͙͗ͭͭΊ͒͊ͭͤͫͭ͘͜Έη ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͦͫ͟͜͡Έ͙͟ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ ͍͙͍ͨͯ͡ ͫ͒͜͡ ͙ͣ͊ͭ 
͒ͦͫͭ͊ͭͤΌ ͎͔͎ͦͪ͊ͺ͜Ό ͨͦ΄͙͔ͪͤͤΎ ͚ ͔ͣͻ͙͊ͤͣ͘͜ ͍͙͍ͨͯ͡Φ   

˿͔͊ͣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͍ͣͭͦ͒͜ ͒͊ͦ͡ ͎ͣͦͯ͘ 
͍͙ͤ͊͘;͙͙ͭ ͦͦ͟͡ ͙ͤͫͭͭͯ͜ͼ͚͜ ͒͡Ύ ͊ͤ͊ͯ͘͜͡Σ ͦͫ͟͜͡Έ͙͟ ͒͊ͦ͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ζ͍͒ͫ͜͜Ύ͙ͭη ͘͜ 
͔ͫͦͭͤΈ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ͯ ͍ͤ͊͊͘ͻ Ύ͙͟ͻ Ί ͟͡Ό;͍ͦ͜ ͍ͫͦ͊͡ ζͺ͙͘͜;ͤ͊ ͯ͟͡Έͭͯͪ͊ηΣ 
ζͫͨͦͪͭηΣ ζ͍͒ͦͪͦ͘ΩΎηΣ ζͤ͜͟͡Ό͙͍ͤ͊͘ ͺ͙͘͜;ͤ͊ ͯ͟͡Έͭͯͪ͊ηΣ ζ͙͍͊͒͊ͨͭͤ͊ ͺ͙͘͜;ͤ͊ 
ͯ͟͡Έͭͯͪ͊ηΣ ͭ͜Σ Ύ͟͜ ͙͋ͯ͡ ͍͔ͫͭͦͪͤ͜ ͙͡΄͔ ͨ͒͜ ͔͙͚ͦͤͪͭͤ͟͟ ͔ͨͪͦͭ͟Σ ͔ͤ ͣ͊ΌͭΈ ͙͍͊ͭ͟-
͙ͤͻ ͍͔ͦͤͦͤ͡Έ ͤ͊ ͍͔͋-ͫͭͦͪͤ͊͜͟ͻ ͭ͊ ͣ͊ΌͭΈ ͍ͯ͘Έͦ͟ ͦ͊͟͡͡Έ͔ͤ ͨͦ΄͙͔ͪͤͤΎΣ ͊ ͔ͦͭ͗Σ 
͔ͤ ͣ͊ΌͭΈ ͤ͊͘;͎ͤͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͦͤ͟ͼ͔ͨͼ͚͜ ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Φ  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ ͯ 
͔͒ͦͫ͒͗ͤͤ͜͜͡ ͔ͣͦ͗ ͙͋ͯͭ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͙ͤͯ͘͟ ͔͍ͣͭͦ͒͜Σ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ Ύ͙͟ͻ 
͍͙ͤ͊͘;͔ͤͦ ͼ͜͡Ύ͙ͣ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͚͎ͦͦ ͔͙ͭ͊ͨ͊ͣΣ ͍ͪͤ͜Ύ͙ͣ ͭ͊ ͒ͦͫͭͯͨͦͣ ͒ͦ 
͔͍ͣ͊ͭͪ͊͜͜͡Φ ͎̂͊͊͘͡Έ͔ͤͤͤΎ ͔͎ͣͭͦ͒ͦͦ͜͡;͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͍͙͍;͔ͤͤΎ ͦͤ͟ͼ͔ͨͼ͚͜ 
ͺͯ͘͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ Ί ͨͦΊ͒ͤ͊ͤͤΎͣ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͜ 
͎͊͊͘͡Έ͔͎͎ͤͦͨ͒͊ͦ͜;͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͊ͯ͘͟Ί ͤ͊ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͨͦΊ͒ͤ͊ͤͤΎ 
͍͙͋͊ͦ͘ͻ ͎͊͊͘͡Έ͍͙ͤͦͤ͊ͯͦ͟ͻΣ ͙͎ͨ͊ͪ͊͒ͣ͊͡Έ͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͭ͊ ͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͙ͤͻ 
͍͙ͤ͊ͯͦ͟ͻ ͨ͒͜ͻ͍ͦ͒͜ ͔ͭͻ͎ͤͦͦ͜͡;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͔͒ͦͫ͒͗ͤͤ͜͜͡ 
͎ͭͦͦ ;͙ ͤ͜΄͎ͦͦ ͨ͒͜ͻͦ͒ͯΣ ͊ ͭ͊ͦ͗͟ ͝ͻͤΊ ͨͦΊ͒ͤ͊ͤͤΎ ͔͎͔ͪ͊ͣͤͭͯ͡ΊͭΈͫΎ 
͔ͫͨͼ͙ͺͦ͜͟Ό ͦ͋ΩΊͭ͊͟ ͭ͊ ͔͔ͨͪ͒ͣͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͙͍ͦͫͦ͋ͫͭ͜͡Ό ͍͊͒͊ͤ͘ΈΣ Ύ͟͜ 
͍ͪͦ͘ΩΎͯ͘ΌͭΈͫΎ ͤ͊ ͙ͪͤ͘͜ͻ ͚͎ͦͦ ͔ͭ͊ͨ͊ͻΣ ͊ ͭ͊ͦ͗͟ ͒͊ͭͤͫͭ͘͜Ό ͒ͦ 
͍͊͘Ίͣͦ͊ͣͤͤͦͫͭ͘͜͜ ͭ͊ ͍͊͘Ί͍͔ͣͦ͒ͦͨͦͤͤͤΎΦ 
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͍͙͙ͪ͊ͭ͘Ύ ͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͙ͤ͊ͤ͘Ύ ό͙͒ͫͫΦ ͒-ͪ͊ ͔ͨ͒Φ ͤ͊ͯ͟ύΦ ˹͔͎͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ 
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͙͒ͣͦͫͭΈ ͍͔͔͙ͨͪͦ͒ͤΎ ͎͍͔͍͎ͣͤͦͦͯͪͦͤͦͦ ͙͊ͤ͊͊͘͡Σ ͔͎͙ͣͭͦ͒ͦͦ͡Ό ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͤ͊ ͔ͭͪͻ 
͍ͯͪͦͤΎͻΥ ͙͙ͫͭͦͪ;͔ͫͦͣ͟Σ ͙ͨͪ͊ͭ͟;͔ͫͦͣ͟ ͙ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊͡ΈͤͦͣΦ ˽͔͍͔ͪ͒ͫͭ͊ͤ͡ ͔ͦͣͨͫ͟͟͡ 
͔͍ͣͭͦ͒ͦ ͫ ͍͙͔ͦ͋ͦͫͤͦ͊ͤͣ ͼ͔͔͙ͫͦͦ͋ͪ͊ͤͦͫͭ͘͡ ͙ͻ ͙͔͔͙ͨͪͣͤͤΎ ͤ͊ ͯ͊͊ͤͤ͘͟·ͻ ͍ͯͪͦͤΎͻΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔͎͙ͣͭͦ͒ͦͦ͡Ύ ͍͙͔ͫͪ͊ͤͭ͡Έͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ 
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SUMMARY 

Skalski Dariusz. Methodology of the comparative educational research of physical 
education in the EU countries. 

The article is devoted to the description of the methodology of comparative-pedagogical 
research of the development of physical education in the EU countries. The generalization of 
methodological approaches in the pedagogical study made it possible to distribute them into 
three main groups: basic general approaches that provide the corresponding quality of research 
in terms of compliance with the canons of educational research; paradigmatic approaches based 
on recognized concepts and theories that reveal various aspects of the social development of 
mankind; instrumental scientific approaches of a technological nature. 

The author has identified the following levels: the historical level, the purpose of which is 
to analyze the origin, formation and development of concepts of physical education in Europe; 
practical level, aimed at considering the specifics of the practical application of individual 
concepts; the institutional level focused on presenting the concepts of physical education in the 
EU member states at the angle of  their institutional interactions and the role of world, European 
and national institutions in determining the prospects for their further development. 

https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%B4%D0%BD%D0%B5%D0%B2,_%D0%92%D0%B0%D0%B4%D0%B8%D0%BC_%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87
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In the study of the concepts of physical education at the historical level, the author has 
taken into account the theoretical basis, which in different periods prevailed in the research. The 
author emphasizes presence of the factors hindering objective presentation of the material: the 
adornment of reality (the author, presenting material about his country influenced by the feeling 
of patriotism, can consciously or unconsciously present it in a decorated light); chronological 
distance (if the work is written from a distant time perspective, there is a lack of proofs that the 
author will offset by his own subjective assessment); ideology (works on one and the same 
historical event, written from different ideological positions, can vary radically, which also causes 
some difficulties in the comparison). 

Key words: methodology of comparative educational research, development of 
physical education, multi-level analysis, historical level, practical level, institutional level. 
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˸͔ͭͦΌ ͨͯ͋͊͜͟͡ͼ͜͝ Ί ͍͙͍;͔ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͍͙ͦͫͭ͜ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό  ͯ
͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͙͟ͻ ͪ͊ͤ͊͟͝ͻΦ  ̂ͻͦ͒͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͔͙ͣͭͦ͒ ͊ͤ͊ͯ͘͜͡ ͍ͤ͊ͯͦͦ͟͝ 
͔͙ͭͪ͊ͭͯͪ͜͡ ͭ  ͊ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͘ ͊ ͍ͦͫͭͤͣ͜͜ ͨͪͦͼ͔ͫͦͣ  ͍ ̂ͪ͊ͤ͟͜͝Φ 
˾͔ͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ί ͍͔͔͙͚ͨͪͦ͒ͤ ͊ͤ͊͘͜͡ ͍͙͎ͣͦ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͍ͦͫͭͤ͜Έͦ-
͙͍ͤͦͪͣ͊ͭͤͦ͝ ͔͒ͦͯͣͤͭ͊͟ͼ͜͝ ͍͙ͦͫͭ͜ ͦͫ͋͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό  ͚͙ͦͨͫ ͔͔͚ͣͦ͒͡ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͭ  ͊
͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ΅  ͦ ͙ͨͪ͊ͭͯ͟͟ΌͭΈͫΎ  ͯ ͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͙͟ͻ ͪ͊ͤ͊͟͝ͻΦ ˽͙ͪ͊ͭ͟;͙ͤͣ 
ͤ͊͘;͔ͤͤΎͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍͒ͦͫ͒ͯ͜  ͍ ͻͦ͒͜ 
͍͙ͪͦ͋ͯ͒ͦ͘ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͔ͣͦ͒͜͡ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Φ ˽͔͔͙͍ͪͫͨͭͦ͟Ό ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ 
Ί ͪ ͦͪͦ͋͊͘͟ ͣ ͔ͦ͒͜͡ ͦ ͍͙ͫͭ͜ ͫ ͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͜ ͘ ͜ ͍ͤ͊͒ͤͫͭ͜͜͡Ό ͍  ̂ ͪ͊ͤ͟͜͝Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͫͭ͊ͪ΄͙͙ͦ͊ͫͤ͟͟͡Σ ͯ;ͤ͜  ͙͍͙͙ͦͫͦ͋ͣ͘͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ 
ͤ͜͟͡Ό͙͍ͤ͊͘ ͦ ͍ͫͭ͊͜Σ ͫ ͔ͨͼ͊͜͡Έͤ͊ ͦ ͍ͫͭ͊͜Σ ͫ ͙͍͊ͤ͒ͤ͊ͫ͟Έ͟͜ ͟ ͙ͪ͊ͤ͝Σ ͒ ͍ͦͫ͒͜Φ 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˭͎͒ͤͦ͜  ͘ ͙͙ͣ͗ͤ͊ͪͦ͒ͤͣ͜ ͔͒͊ͪ͊͟͡ͼ͜Ύ͙ͣ ͨͪͦ 
͍ͨͪ͊͊ ͡Ό͙͙͒ͤΣ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͤ͜͟͡Ό͘͜͝ Ί ͙ͦ͒ͤͣ ͘͜ ͍͙ͦͫͤͦͤͻ ͊͘ͻ͍ͦ͒͜Σ ΅  ͦ
͔͔͊͋ͨ͘͘;ͯΊ ͯ;ͤΎͣ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͎͒ͤͯ͜ ͍ͦͫͭͯ͜ ό͙͍͒Φ ͭ͊͋͡Φ 1). ˲͝ ͍͊͒͊ͤͤ͘Ύͣ  ͯ
ͫͭ͊ͪ΄͚͜ ΄ͦ͟͜͡ Ί ͤ ͔͙͡΄͔ ͎ͯͣ͊ͤ͊͘͜ͼ͜Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͔͊͡  ͍͜͟͡Ό;͔ͤͤΎ 
ͣͦͦ͒ͦ͡͝ ͡Ό͙͙͒ͤ  ͍ͫͦͼͯͣ͜Σ Ύ͔͟ ͣ͊Ί ͙ͤͯ͘͟ ͙͙͍͙ͨͦͭͤ͘ͻ ͍ͤ͊ͫ͒͜͟͜͡Φ ˿͔͔ͪ͒ ͙ͤͻΣ 
͔ͦͪͣ͊͘͟Υ ͍͙ͪͦͭͦ͘͟ ͫͦͼ͊͜͡Έͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ  ͊ͭ͊ͦ͗͟ ͪͦ͘΄͙͔ͪͤͤΎ ͍ͦͫͭͤ͜͜ͻ  ͜
ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚͙ͤ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡Φ ˴ͪͣ͜ ͎ͭͦͦΣ ͤ͜͟͡Ό͘͜Ύ ͣ͊Ί  ͚͔͍ͨͤ͜ ͔ͦͤͦͣ͟͜;ͤ͜ 
͔͔͍͎͙ͨͪ͊Σ ΅  ͦ ͍͙Ύ͍͡ΎΌͭΈͫΎΣ ͙ͤ͊ͨͪ͊͒͟͡Σ  ͯ ͔ͪ ͔ͤͭ͊͋͡Έͤͦͫͭ͜ ͙ͯͭͪͣ͊ͤͤΎ ͭ ͊
͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͦ ͒ͤ͜Ί͝Σ ͊  ͤ  ͔͒ ͍ͦͻ ͅ ͦͪͣ ͦ ͍͙ͫͭ͜Φ ˻ ͒ͤ͊͟ ͊ ͋ͫͦ͡Ό͙ͭͤͣ ͨ ͙͔ͪͦͪͭͭͦͣ͜ 
 ͍͙ͯ͋ͦͪ͜ ͣ͗͜ ͤ͜͟͡Ό͙͍ͤͦ͘Ό ͭ ͔͊ͫͨͼ͊͜͡ΈͤͦΌ ͍ͦͫͭͦ͜Ό Ί ͍͔ͫ͋͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ;͍ͤ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ΅  ͦ ͍͙͍͒ͦͦ͘͡ ͋  ͙ ͝ ͣ  ͯ ͚ͣ͊͋ͯͭͤΈͦͣͯ 
͙ͣ͊ͫͣ͊͟͡Έͤͦ ͜ ͔͎͍͙ͤͭͪͯ͊ͭͫΈ ͯ  ͫ ͯͫͨ͜͡Έ͔ͤ ͗ ͙ͭͭΎΦ   
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͙̉ͤͤ͜ ͔ͨͦͦ͗ͤͤ͡Ύ ͣ͗ͤ͊ͪͦ͒ͤͦ͜͝ ͍ͦͫͭͤ͜Έͦ-͙͍ͤͦͪͣ͊ͭͤͦ͝ ͙͋͊͘ ͤ  ͔
͔͎͔ͪ͊ͣͤͭͯ͡ΌͭΈ ͔ͣͻ͍͊ͤͣ͘͜͜ ͍͙ͦͫͭ͜ ͯ;͍ͤ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ  ͊ ͙͡΄͔ ͒͊ΌͭΈ 
͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ΅ͦ͒ͦ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͤ͜͟͡Ό͘͜͝Φ ́ͦͣͯ ͔͔ͫͪ͒ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ 
ͪ͊ͤ͟͝ ͫͤͯ͜ΌͭΈ ͤ͊͘;ͤ͜ ͍͒ͣͤͤͦͫͭ͜͜͜  ͯ ͍͙͋ͦͪ͜ ͔͔͚ͣͦ͒͡ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜ ͘͜ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ [15], ΅  ͍͔ͦͯͣͦͤͦ͘͡ ͙͙ͪͤͣ͘͜ ͎ͨͦ͡Ύ͙͒͊ͣ ͤ ͔͊ͭΣ Ύ ͟
͚ͤ͊ͪ͊͟΅͔ ͍ ͪ͊ͻ͍͙ͯ͊ͭ ͝ ͻͤ͜ ͜ ͔͔͙ͤͭͪͫΦ  

 ʕ̂ͪ͊ͤ͟͜͝ ͙͚ͨͦͭͤ͜͡ ͔͔͙͔ͫͨͪͣͤͭ͟ ͘͜ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͤ͜͟͡Ό͘͜͝ ͙͍ͭͪ͊Ί 
͍͔͗ ͍͒͊ ͙ͪͦ͟ ͤ ͊͋͊͘͜ ͔͔ͫͪ͒ͤ͜ͻ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ΄͔͙ͫͭ ͔͚ͦ͋͊ͫͭ͡. ˯͎ͦͦ ͔ͣͭͦΌ 
Ί ͪͦͪͦ͋͊͘͟ ͙ͦͨͭͣ͊͡Έͤͦ͝ ͔͎ͫͭͪ͊ͭ͜͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜Φ ˽͔ͪͦͭΣ Ύ ͟
ͨͦ͊ͯ͘͟ΌͭΈ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΣ ͨ͒͜ ͍͙͎͡Ύ͒ͦͣ ͤ͜͟͡Ό͘͜͝ ͫΈ͎ͦͦ͒ͤ͜ ͔͙ͨͦ͒ͯ͒͟ 
͍͊ͨͪͦ͊͒͗ͯ͘ΊͭΈͫΎ ͫͨͦͤͭ͊ͤͤ͊ ͔͎ͤͭͪ͊͜ͼ͜ΎΣ ͭͦ͋ͭͦ ͯ;͍ͤ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό 
͊ͪ͊͘ͻ͍ͦͯΌͭΈ ͒  ͍͙ͦͣ͊ͫͦͻ ΄͟͜͡Σ Ύ͟͜ ͤ ͔͎͍ͦͭͦ͜ ͙ͤ͊͒͊ͭ ͝ ͣͨͦͭͪ͋ͤ͜͜ ͍ͦͫͭͤ͜͜ 
͎͙ͨͦͫͯ͡ [5, ͫΦ 11; 6, c. 14], ͻͦ;͊ ͭͪ͊ͨ͡ΎΌͭΈͫΎ  ͚͙͙͍ͨͦͭͤ͘͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭΦ 
˹͔͎͍ͦͭͦͤͫͭ͜Έ ͍͙ͣ͊ͫͦͻ ΄͟͜͡ ͙͚ͨͪͤΎ͙ͭ ͔͚͒ͭ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͺͦͪͣͯΊ  ͍͋͊ͭΈ͍͟͜Σ 
ͯ;͙͔͍ͭ͜͡  ͜ ͙ͫ͊ͣͻ ͯ;͍ͤ͜ ͔͎͙͍͔ͤ͊ͭͤ ͍͔ͫͭ͊ͤͤ͡Ύ ͒  ͦ ͎ͭͦͦΣ ΅  ͦ ͙͍ͤ͊͊͘ΊͭΈͫΎ 
ζͤ͜͟͡Ό͙͍ͤͦ͘Ό ͍ͦͫͭͦ͜ΌηΣ ͔ͨͪͦͭ ͔ͤΌ ͨ  ͦͫͯͭ͜ ͤ ͔ΊΦ ˤͦ͒ͤͦ;͊ͫ ͔͒Ύ͟͜ ͔ͫͨͼ΄͙ͦ͟͡ 
͙͍͊ͪ͊͘͟ΌͭΈͫΎΣ  ͊ ͔ͫͨͼ͊͜͡Έͤ͜ ͔͎͎͙ͨ͒͊ͦ ͙͊͘͡΄͊ΌͭΈͫΎ ͔͋͘ ͙ͪͦ͋ͦͭΦ ́͊͊͟ 
͙ͫͭͯ͊ͼ͜Ύ Ί ͔ͤͪ͊ͼͦͤ͊͜͡ΈͤͦΌ  ͚͍͙͙͊͟͟͡Ί ͔͊ͤͨͦͦ͘͟ΊͤͤΎΣ ͦͫ͟͜͡Έ͙͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ 
 ͍ ˱ͭ͊͜͡͝ ό΅ͦ ͍͍͊͗͊ΊͭΈͫΎ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͙ͤͣ ͚ͣ͊͒͊ͤ;͙ͦͣ͟ ͭ ͊ ͔͒ͪͦͣ͜͡ 
͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͤ͜͟͡Ό͘͜͝ύ ΄͡Ύͻ ͍͒͜ ͙ͫͭͻ͚ͤͦ͜͝ ͔͎ͤͭͪ͊͜ͼ͜͝ ͒  ͦͫͤͯ͜Ό;͎ͦͦ ͫͭ͊ͤͯ 
͍͙ͦͫͭ͜ (99 % ͍͍͒ͫͦͭ͜͟͜ ͯ;͍ͤ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍ͤ͊;͊ΌͭΈͫΎ  ͍͍͙ͣ͊ͫͦͻ ΄ͦ͊͟͡ͻύ 
͚͊ͤ͘Ύ͍ ͤ  ͔ͦ ͔͒ͤ ͒ ͔ͫΎ͙ͭͪ͜;;ΎΦ 

˭͎͊͊ͦͣ͡  ͯͪ͊ͤ͊͟͝ͻ ͍͙̐ͪͦͨ ͊ͯͣͯ͟͡Έ͍ͦ͊ͤͦ ͤ͊͘;͙͚ͤ ͍͒ͦͫ͒͜ ͍͙ͦͫͭ͜ ͯ;͍ͤ͜ ͘͜ 
͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΦ ˹  ͔ͦͫͭ͊ͤͤ͜ ͙ͨͦ͘ͼ͜͝  ͍ͼΈͦͣͯ ͨͪͦͼ͔ͫ͜ ͨͦͫ͒͊͜ΌͭΈ ͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͟͜ 
͙ͪ͊ͤ͟͝ ς ˨͊ͤ͜ΎΣ ˱ͫ͊ͤ͒͜͡Ύ ͭ ͊˹͍͔͎ͦͪ͜ΎΦ ́ͦͣͯ ͍͙͍;͔ͤͤΎ ͝ͻͤ͜ͻ ͤ͊ͨͪ͊ͼΌ͍͊ͤΈ ͒ͦ͘-
͍͙ͦͭ͡Έ ͍ͭ͜;͙ͤ͘Ύ͙ͤͣ ͍ͦͫͭ͜Ύͤ͊ͣ ͙͙ͦͣͤͯͭ ͔͒Ύ͟͜ ͙͙ͨͦͣ͟͡Σ ͙ͨͦ͒ͦ͊ͭ͡ ͭͪͯ͒ͤͦ΅͜Σ 
͔͔͎͙͋ͪͭ͘ ;͊ͫ ͭ  ͊͘ ͎͙͙͋͊͊ͭͭ ͍ ͭ͜;͙ͤ͘Ύͤͯ ͣ ͔ͦ͒͡Έ ͜ ͤ͟͡Ό͘͜͝Σ ̈́  ͦͫ ͍ͭͦͪΌΊͭΈͫΎΦ   

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˨ͦͼ͜͡Έͤͫͭ͜Έ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ 
ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ 
͎ͪͦ͘͡Ύ͒͊͊ͫ͡Έ  ͯ ͪͦ͋ͦͭ͊ͻ ͙ͭ͊͟ͻ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͯ;͔͙ͤͻΣ Ύ͟Υ ˢΦ ˴ͦͯͨ͊͡Ί͍͊Σ 
˸Φ ˸ ͊ͦ͡ͺΊΊ͍Σ ̑Φ ˹ ͚͊͒͊Σ ˹Φ ˹ ͍͊͊ͪͦ͊͘Σ ˹Φ ˿ͦͺ͚͜Σ ˿Φ ̆ ͡Ί͋͜͟Σ ˿Φ ͔͍̊;͔ͤͦ͟Σ 
˹Φ ̊ ͣ͊ͭͦ͟Σ ˸Φ ͚͍̉͊ͦͫ͟Έ͙͚͟ ͭ ͊ͤ͜Φ ˽͙ͭ͊ͤͤΎ͙ͣ ͔ͪ͊͊͘͜͡ͼ͜͝ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ 
͚͙͊ͣ͊ͫ͘͡ΎΥ ˻Φ ʕ Φ ˣ͊͊͡ͻ͍ͦͤͦ͊Σ ˻Φ ˻ Φ ˤͭ͜Ό͟Σ ˻Φ ˽ Φ ˥ͦ͋͊͡Σ ́Φ ʕ Φ ͍̐͊ͫΈΣ 
˻Φ s Φ ˬ ͍ͯͦ͊͟Σ ˱Φ ˻ Φ ˴͊ͤ͜͜͡;͔ͤͦ͟Σ ˹Φ ˱ Φ ˴͔ͦͫͭͤͦ͟Σ˶Φ ˱ Φ ˸͙ͫΈ͍͟͜Σ 
˻Φ ʕ Φ ˻ ͔ͣ ͡Έ;͔ͤͦ͟Σ ˶Φ ˿͍͊ͣͫͦͤͦ͊Σ ˤΦ ʕ Φ ͍͔̊͒Σ ˨͗Φ ˣ͊ͤ;Σ !Φ aΦ ̆ͦͯ͊ͭͭ͟Σ 
˩Φ Yŀ͊ͣ͋ͦͯ͊͟͡Σ ˽Φ ͔̅͊ͪͪ͡͡Σ ˩Φ ˨͚͊ͫͦͤΣ LΦ Yŀͨ͊ͤ͡Σ ˿Φ ̊͊Σ YΦ ˿ͤͦͯΣ aΦ ˤͦͪͤͦ͟Σ 
ˣΦ ˹͍ͦͪ͜; ͭ͊ ͤ͜΄͜Φ ˻͎ͪ͊ͤ͊͘͜ͼ͚ͤ͜͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔ͪ͊͊͘͜͡ͼ͜͝ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ 
͍ͤ͊;͊ͤͤΎ ͍ ̂ͪ͊ͤ͟͜͝ ͍͙͒ͦͫ͒͗ͯ͊ͫ͜͡͡Ύ ́Φ ̐ Φ ͍̐͗ͦͦΌΣ ˥Φ x Φ ˴ͦ͗ͯͻ͍ͫ͜Έͦ͟ΌΣ 
˴Φ ˻ Φ ˴ ͦ͡Έ;͔ͤͦ͟Σ ˽Φ ˸ Φ ˹͊ͯͣΣ ˥Φ ̅ Φ ˹ͯͤͦ͜͟͜͡ΌΣ ˨Φ ˻ Φ ͔͔͔̊ͤͤͦ͟͡Σ 
˱Φ ˸ Φ ˶ ͙͍͙ͭͤΣ˿Φ ˽ Φ ˸͙͍ͪͦͤͦͦΌ ͭ͊ ͤ͜΄͙͙ͣ ͍͙͊ͭͦͪ͊ͣΦ ˸͔͙ͭͦ͒Σ ͺ͙ͦͪͣ ͭ͊ 
͙͊ͫͦ͋͘ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎ ͍͙͍͔ͫͭͤ͜͜͡ ͍ ͨͯ͋͊͜͟͡ͼ͜Ύͻ ͙ͭ͊͟ͻ ͍͍͊ͭͦͪ͜Σ Ύ͟Υ 
˻Φ ˿ Φ ˴͊͊͘;͔ͤͪ͜Σ ˻Φ ˱ Φ ˴͊͡Ό͗ͤ͊Σ ˿Φ ʕ Φ ˴͍ͦͪͤͦ͜͡ ͭ͊ ͤ͜΄͙ͻΦ ˹͔͊ͪ΄ͭ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
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͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍ͦͫͭͤ͜Έͦ͝ ͤ͜͟͡Ό͘͜͝ ͍ ͪ͊ͤ͊͟͝ͻ ͍͙̐ͪͦͨ ͍͙͍;͙͊ͫ͡Ύ ͙͙ͭ͊ͣ͟ 
͍ͭ͜;͙ͤ͘Ύ͙͙ͤͣ ͍ͤ͊ͯͦ͟ͼΎ͙ͣΣ Ύ͟Υ ˶Φ ʕ Φ ˽͍͍͊ͦ͊͡Σ ˥Φ ʕ Φ ˨͍͙͔͊͒ͤͦ͟Τ 
˨Φ s ͎ͪͪͦͨͦͯͦͫ͜͡Σ ˤΦ ˹ Φ ˴͍͔ͦ͊ͤͦ͟͡ΣˢΦ s Φ ˿ͦͦͣͦ͟͡Σ ˢΦ ʕ Φ ˿ͤ͊ͪͫΈ͙͚͟Σ 
ˢΦ ̐ Φ ̆ ͊ͪ;͔ͤͦ͟Σ ˢΦ s Φ ˴ͦͯͨ͊͡Ί͍͊ ͭ͊ ͤ͜Φ ˽͍͔͔͙͚ͪͦ͒ͤ ͊ͤ͊͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ 
ͨͯ͋͊͜͟͡ͼ͚͜ ͍͒ͦͦ͘͡ΎΊ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟ ͨͪͦ ͔ͭΣ ΅ͦ ͔ͣͦ͒͜͡ ͔͔ͫͪ͒ͤΈͦ͝ 
ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͯ;͍ͤ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͔ͪͦͪͦ͋ͤ͘͜͡ ͍ 
͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͙͟ͻ ͪ͊ͤ͊͟͝ͻΣ ͒ͦͫ͜ ͔ͤ ͙͋ͯ͡ ͎ͯ͊͊͘͡Έ͔ͤͤ͜Φ 

˸͔ͭͦΌ ͫ ͭ͊ͭͭ͜ Ί ͊ ͤ͊͘͜͡ ͣ ͔͔͚ͦ͒͡ ͦ ͍͙ͫͭ͜ ͫ ͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͜ ͘ ͦ ͙͍͙͙ͫͦ͋ͣ͡ 
͍͙ͦͫͭͤͣ͜͜ ͨ ͔͙ͦͭͪ͋͊ͣΣ ̈́  ͦ͘ ͍͊ͨͪͦ͊͒͗ͯΌͭΈͫΎ ͯ  ͫ ͙͍͊ͤ͒ͤ͊ͫ͟Έ͙͟ͻ ͪ͊ͤ͊͟͝ͻΦ   

˸͔͙ͭͦ͒ ͒ ͔ͦͫ͒͗ͤͤ͜͡Ύ, ̈́  ͙ͦ͋ͯ͡ ͍͙͙ͦͪͫͭ͊ͤ͟͜ ͍  ͻͦ͒͜ ͤ ͙͊ͨͫ͊ͤͤΎ ͼ͜Ί͝ ͨ ͯ͋͜͡-
͊͟ͼ͜͝Σ ͍͟͡Ό;͊ΌͭΈΥ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͭ ͔͔͔͊͋ͨͦͫͪ͒ͤ͘Ί ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ 
͘ ͊ͦ ͎ͪ͊ͤ͊͘͜ͼ͜ΊΌ ͦ ͍͙ͫͭ͜ ͯ ;͍ͤ͜ ͜ ͘ ͦ ͙͍͙͙ͫͦ͋ͣ͡ ͦ ͍͙ͫͭͤͣ͜͜ ͨ ͔͙ͦͭͪ͋͊ͣ ͍  ̂ ͪ͊ͤ͟͜͝Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˾͎ͦ͘͡Ύ͔ͤͣͦΣ Ύ͟ ͨͦͤΎͭͭΎ ζͦͫͦ͋͊ ͘ 
͍ͤ͊͒ͤͫͭ͜͜͜͡Όη ͭ͊ ζͦͫͦ͋͊ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣη ͭͯͣ͊͡;͊ͭΈͫΎ ͍ 
͔͒ͦͯͣͤͭ͊͟ͼ͜͝ ͘ ͍ͨͪ͊ ͡Ό͙͙͒ͤΦ ˽ͦͤΎͭͭΎ ζ͍ͤ͊͒ͤͫͭ͜͜͜͡Έη ͪͦͯͣ͘͜ΊͭΈͫΎ ͯ ˽͊ͤ͜͡ 
͚͒͜ ˤ͔͍ͫͫͭͤ͜Έͦ͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎ ΅ͦ͒ͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͨͪ͊ ͦͫ͋͜ 
͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ Ύ͟ ͎ͯ͊͊͘͡ΈͤΌΌ;͙͚ ͔ͭͪͣͤ͜ ͒͡Ύ ͨͦͪͯ΄͔ͤΈΣ ͔͔ͦ͋ͣ͗ͤΈ 
͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͙͍ͣͦ͗ͦ͡͝ ͯ;͊ͫͭ͜Σ ΅ͦ ͣ͊ΌͭΈ ͔͎͙͍͙͚ͤ͊ͭͤ ͍͙͍ͨ͡ ͤ͊ ͍͊͘Ίͣͦ͒͜Ό 
͙ͦͫͦ͋ ͘ ͝͝ ͦͭͦ;͔ͤͤΎͣ ώнлϐΦ ˭͊ ˿͔ͭ͊ͭͭΌ м ˴͍͔ͦͤͤͼ͜͝ ͨͪͦ ͍ͨͪ͊͊ ͦͫ͋͜ ͘͜ 
͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ͒ͦ ͙ͭ͊͟ͻ ͔ͤ͊͗͊ͭ͡Έ ͡Ό͙͒ ͘͜ ͚͙͙ͫͭͣ͜͟ ͺ͙͘͜;͙͙ͤͣΣ ͙ͨͫͻ͜;͙͙ͤͣΣ 
͔͔ͤͭͭͯ͊͜͟͡͡Έ͙͙ͤͣ ;͙ ͔͙͙ͫͤͫͦͪͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣΣ ͍ͨͦͤ͊ ͭ͊ ͔ͺ͔͙͍ͭͤ͊͟ ͯ;͊ͫͭΈ 
Ύ͙͟ͻ ͯ ͙͗ͭͭ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍ͤ͊ͪͤ͜͜ ͘ ͤ͜΄͙͙ͣ ͔ͣͦ͗ ͙͋ͯͭ ͔͔ͦ͋ͣ͗ͤ͊ ͙ͨͪ 
͍͊͘Ίͣͦ͒͜͝ ͘ ͙͙ͪͤͣ͘͜ ͋͊ͪΩΊ͙ͪ͊ͣ [7]. ˭͊ ˿͔ͭ͊ͭͭΌ н ˭͊ͦͤͯ͟ ͙̂ͪ͊ͤ͟͝ ˽ͪͦ 
͍͔͔ͤͫͤͤΎ ͣͤ͘͜ ͒ͦ ͔͒Ύ͙͟ͻ ͍͊ͦͤ͘͟͜ ͙̂ͪ͊ͤ͟͝ ΅ͦ͒ͦ ͍ͨͪ͊ ͍͍ͤ͊͒͜͜͜͡Σ ͦͫͭ͊ͤͤΊ 
ͨͦͤΎͭͭΎ ͪͦͯͣ͘͜ΊͭΈͫΎ Ύ͟ ͦͫͦ͋͊ ͘͜ ͚͙ͫͭͣ͜͟ ͪͦ͊͒ͦͣ͘͡ ͺͯͤ͟ͼ͚͜ ͎ͦͪ͊ͤͣͯ͘͜Σ ΅ͦ 
͙ͨͪ ͍͊͘Ίͣͦ͒͜͝ ͘͜ ͍ͦͤ͘͜΄ͤͣ͜ ͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͔ͣͦ͗ ͙͍͙͙ͨͪͦ͒ͭ͘ ͒ͦ ͔͔ͦ͋ͣ͗ͤͤΎ 
͝͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Σ ͯͤ͊ͫ͒ͦ͜͟͡ ;͎ͦͦ ͔͍͒ͪ͗͊͊ ͦ͋ͦ͘Ω͍Ύ͊ͤ͊͘ ͍͙͙ͫͭͦͪͭ ͍͙ͯͣͦ ͒͡Ύ 
͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͤΌ ͍ͨͪ͊ ͍ͤ͊ͪͤ͜͜ ͘ ͤ͜΄͙͙ͣ ͎ͪͦͣ͊͒Ύ͙ͤ͊ͣ ͭ͊ ͔͔͊͋ͨ͘͘;͙͙ͭ ͝͝ 
ͫͦͼ͊͜͡Έ͙͚ͤ ͊͘ͻ͙ͫͭ ώнϐΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͔ͭͪͣͤ͜ ζ͍ͤ͊͒ͤͫͭ͜͜͜͡Έη ͍͙ͤ͊͘;͊Ί ͔ͤ 
͙͡΄͔ ͨͦͪͯ΄͔ͤͤΎ ͍͒ͦͪͦ͘ΩΎ ͡Ό͙͙͒ͤΣ ͔͊͡ ͚ ͎ͨͦͪ͜΄͔ͤͤΎ ͍ͪͤ͜Ύ ͝͝ 
ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͭ͊ ͍͊͘Ίͣͦ͒͜͝ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ˢΣ ͔ͦͭ͗Σ ͫͭͯͨͤ͜Έ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ ͯ;ͤΎ 
͍͙ͣͪ͜ΌΊͭΈͫΎ ͙͍ͤ͒͒ͯ͊͜͜͡ΈͤͦΣ Ύ͟ ͔ͦͣͨͫͤ͊͟͟͡ ͍͊͘Ίͣͦ͒͜Ύ ͣ͗͜ ͫͭ͊ͤͦͣ ͚͎ͦͦ 
͍͒ͦͪͦ͘ΩΎ ͭ͊ ͔͙͙ͦͤͭͫͭͤͣ͟͟ ͺ͙͊ͭͦͪ͊ͣ͟ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ώмпϐΦ 
˿ͯͭͤͫͭ͜Έ ͼ͜Ί͝ ͍͊͘Ίͣͦ͒͜͝ ͙͍ͪͦͪ͊͘͟ΊͭΈͫΎ ;͔͔ͪ͘ ͙͔ͪͭͪ͟͜͝ ͦͼͤ͜Ό͍͊ͤͤΎ ͫͭ͊ͤͯ 
͙ͦͫͦ͋Σ ͍͊ͨͪͦͨͦͤͦ͊ͤ͘͜ ˤ˻˻˭Φ ˨ͦ ͙ͤͻ ͔ͤ͊͗͊ͭ͡ΈΥ  
¶ ͨͤ͊ͤͤ͘͜Ύ ς ͪ ͦͯͣͤͤ͘͜Ύ ͭ͊ ͦ͋ͣͤ͜ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΤ 
¶ ͣͦ͋͜͡Έͤͫͭ͜Έ ς ͪ ͯͻ͙ ͚ ͔͔͍ͨͪͫͯ͊ͤͤΎΤ 
¶ ͎͍͍ͫ͊ͣͦͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ς ͎͎͜͜Ίͤ͊Σ ͦ͒Ύ͎͊ͤͤΎΣ ͻ͊ͪ;͍ͯ͊ͤͤΎ ͜ ͙͍ͣͦ͗ͫͭ͜͡Έ 
͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͤ͊ ͫ͊ͣͦͭ͜Τ 

¶ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ς ͍ ͊͘Ίͣͦ͒͜Ύ ͘ ͤ͜΄͙͙ͣ ͡Ό͒Έ͙ͣΤ 
¶ ͍͙͙͒ ͒͜Ύ͡Έͤͦͫͭ͜ ς ͒ ͦͣ͊΄ͤ͜ ͍ͦ͋ͦΩΎ͙͘͟Σ ͍͒ͨͦ͜;͙ͤͦ͟Σ ͪͦ͋ͦͭ͊ ͜ ͍ͤ͊;͊ͤͤΎΤ 
¶ ͯ;͊ͫͭΈ ς ͨ ͙ͪΊ͒ͤ͊ͤͤΎ ͒ͦ ͎ͪͦͣ͊͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ [19]. 
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̂ ͍ͫͦΌ ;͔͎ͪͯΣ ͨͦͤΎͭͭΎ ζ͙͙͒ͭͤ͊-͍ͤ͊͒͜͜͡η ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͍ ˹͊ͼͦͤ͊͜͡Έ͚ͤ͜ 
͍͒ͦͨͦ͒͜͜ ζ˽ͪͦ ͍͙ͫͭ͊ͤͦ΅͔ ͦͫ͋͜ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Όη Ύ͟ ζͦͫͦ͋͊ ͍ͦͣ͜͟ ͒ͦ му ͍ͪͦ͟͜ ͘͜ 
͚͙ͫͭͣ͜͟ ͪͦ͊͒ͦͣ͘͡ ͺͯͤ͟ͼ͚͜ ͎ͦͪ͊ͤͣͯ͘͜Σ ΅ͦ ͙ͨͪ ͍͊͘Ίͣͦ͒͜͝ ͘͜ ͍ͦͤ͘͜΄ͤͣ͜ 
͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͔ͣͦ͗ ͙͍͙͙ͨͪͦ͒ͭ͘ ͒ͦ ͔͔ͦ͋ͣ͗ͤͤΎ ͝͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Σ ͯͤ͊ͫ͒ͦ͜͟͡ 
;͎ͦͦ ͔͍͒ͪ͗͊͊ ͍ͦ͋ͦ͘ΩΎ͊ͤ͊͘ ͍͙͙ͫͭͦͪͭ ͍͙ͯͣͦ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͤΌ ͍ͨͪ͊ ͍ͤ͊ͪͤ͜͜ ͘ 
ͤ͜΄͙͙ͣ ͎ͪͦͣ͊͒Ύ͙ͤ͊ͣ ͭ͊ ͔͔͊͋ͨ͘͘;͙͙ͭ ͝͝ ͫͦͼ͊͜͡Έ͙͚ͤ ͊͘ͻ͙ͫͭη ώуϐΦ  

͔́ͪͣͤ͜ ζ͙͍ͦͫͦ͋͜͡ ͍ͦͫͭͤ͜͜ ͔͙ͨͦͭͪ͋η όǎǇŜŎƛŀƭ ŜŘǳŎŀǘƛƻƴŀƭ ƴŜŜŘǎ ό{9bύύ 
Ω͘Ύ͍͙͍ͫΎ ͍͔ͨͪ΄͔ ͯ ͍ͭ͘͜͜ ˴͔ͦͣͭͭͯ͜ ͘ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ 
͔͍͍͙ͤͨͦͤͦͫͨͪ͊ͤͻ ͔͚͒ͭ͜ ͜ ͣͦͦ͒͜͡ ό/ƻƳƳƛǘǘŜŜ of Enquiry into the Education of 
IŀƴŘƛŎŀǇǇŜŘ /ƘƛƭŘǊŜƴ ŀƴŘ ¸ƻǳƴƎ tŜƻǇƭŜύΦ ˴͔ͦͣͭͭ͜ ͍͋ͯ ͍͔͙͚ͫͭͦͪͤΣ ΅ͦ͋ 
ͨͦͪ͊͟΅͙͙ͭ ͒͡Ύ ͔͚͒ͭ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΣ ΅ͦ ͍ͤ͊;͙͊ͫ͡Έ ͯ ͙͔ͫͫͭͣ͜ ͔ͫͨͼ͊͜͡Έͤͦ͝ 
͍͙ͦͫͭ͜Σ ͫͦͼ͊͜͡Έͤ͜ ͭ͊ ͍ͦͫͭͤ͜͜ ͍͙ͯͣͦΣ ͊ ͔ͫ͊ͣ ͍ ͙͔ͫͫͭͣ͜ ͍ͣ͊ͫͦͦ͝ ͍͙ͦͫͭ͜ ώмуϐΦ ˨ͦ 
ζ͙͍͙ͦͫͦ͋͡ͻ ͍ͦͫͭͤ͜͜ͻ ͔ͨͦͭͪ͋η ͔ͤ͊͗͊ͭ͡Έ ͭ͊͟͜Σ ΅ͦ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͙͙ͪͤͣ͘͜ ͍͙͙͒͊ͣ 
ͺ͙͘͜;ͤͦ͝ ;͙ ͍ͪͦͯͣͦͦ͘͝ ͔ͤ͒ͦͫͭ͊ͭͤͦͫͭ͜ ;͙ ͭͪͯ͒ͤͦ΅͍͜ ͘͜ ͍ͤ͊;͊ͤͤΎͣΦ ˽͔ͪͦͭ ͼ͔͚ 
͔ͭͪͣͤ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ΄͙ͪ΄͔ ς ͍ ͔ͦͤͭͫͭ͟͟͜ ͍ͤ͊;͊ͤͤΎ ͦͫ͋͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͔ͤ 
͙͡΄͔ ͺ͙͘͜;ͤ͜ ͭ͊ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͜Σ ͔͊͡ ͚ ͫͦͼ͊͜͡Έͤ͜Σ ͔ͣͦͼ͚ͤ͜͜Σ ͍ͣͦͤ͜ ;͙ ͤ͜΄͜ 
͙͍ͦͫͦ͋ͦͫͭ͜͡Σ ͍͟͡Ό;͊Ό;͙ ͔͚͒ͭ͜Υ ͘ ͍͙͙ͪͦͯͣͦͣ͘ ;͙ ͺ͙͘͜;͙͙ͤͣ ͍͙͊͒͊ͣΤ 
͍͙ͦ͋͒͊ͪͦ͊ͤͻΤ ͔͙͋ͨͪͭͯ͘͡Έ͙ͤͻ ͜ ͨͪ͊ͼΌΌ;͙ͻΤ ͘ ͍͔͙͒͒͊ͤ͜͡ͻ ͚͍ͪ͊ͦͤ͜ ͜ ͦ͟;͍͙ͦͻ 
͍ͤ͊ͪͦ͒͜Τ ͙ͭͻΣ ΅ͦ ͔ͤ͊͗͊ͭ͡Έ ͒ͦ ͍͙ͣͦͤͻΣ ͔ͭͤ͜;͙ͤͻ ͜ ͯ͟͡Έ͙ͭͯͪͤͻ ͔ͣͤ΄͙ͤΤ ͘ 
͔ͣͤ΄ ͎͋͊ͦͨͦͯ͡͡;͙ͤͻ ͜ ͎͍͙ͣ͊ͪͤ͊ͦ͊ͤ͘͜͜͡ͻ ͚͍ͪ͊ͦͤ͜ ͜ ͎ͪͯͨ ͔͔ͤ͊ͫͤͤ͡Ύ ώмлΣ ͫΦ рϐΦ  

̂ ͍ͭ͜;͙ͤ͘Ύ͚ͤ͜ ͙͍͚ͤͦͪͣ͊ͭͤ͜ ͔͒ͦͯͣͤͭ͊͟ͼ͜͝ ͨͦͤΎͭͭΎ ζ͙͍ͦͫͦ͋͜͡ ͍ͦͫͭͤ͜͜ 
͔͙ͨͦͭͪ͋η ͭͯͣ͊͡;͙ͭΈͫΎ ͍ͯ͗;͔Φ ́͊͟Σ ͯ ˭͊ͦͤ͟͜ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍ͦͫͭͯ͜η ͦͫͦ͋͊ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ͭ͊͊͟Σ ΅ͦ ͔ͨͦͭͪ͋ͯΊ 
͍͒ͦ͒͊ͭͦͦ͟͝ ͚ͨͦͫͭͤͦ͜͝ ;͙ ͙ͭͣ;͍͊ͫͦͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͍ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜ ͘ 
͔ͣͭͦΌ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͝͝ ͍ͨͪ͊͊ ͤ͊ ͍ͦͫͭͯ͜ [4]Φ ˭͍͊͗͊Ό;͙ ͤ͊ ͍͔ͫ ͔ͫ͊͊ͤ͘͟Σ ͙ͣ 
͔͋ͯ͒ͣͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔ͭͪͣͤ͜ ζ͙͙͒ͭͤ͊ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ 
͔͙ͨͦͭͪ͋͊ͣη ͯ ͤ͊͘;͔ͤͤ͜ ζͦͫͦ͋͊ ͍ͦͣ͜͟ ͒ͦ му ͍ͪͦ͟͜Σ ͯ Ύͦ͟͝ ͤ͊Ύ͍ͤ͜ ͚ͫͭ͜͟͜ 
όͺ͙͘͜;ͤ͜Σ ͙ͨͫͻ͜;ͤ͜Σ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͜ ;͙ ͔ͫͤͫͦͪͤ͜ύ ͨͦͪͯ΄͔ͤͤΎ, ΅ͦ ͣͦ͗ͯͭΈ 
͙͍͔͙ͨͪͫͭ͘ ͒ͦ ͔͔ͦ͋ͣ͗ͤΈ ͯ ͨͤ͊ͤͤ͘͜͜Σ ͔͔͍ͨͪͫͯ͊ͤͤ͜Σ ͎͍͍ͫ͊ͣͦͦ͋ͫͯͦͯ͊ͤͤ͜͡Σ 
͍ͫͨͯ͊ͤͤ͜͟͜͡Σ ͊ ͭ͊ͦ͗͟ ͯ ͍ͤ͊;͊͡Έ͚ͤ͜ ͭ͊κ;͙ ͎ͪͦͣ͊͒ͫΈ͚͟͜ ͒͜Ύ͡Έͤͦͫͭ͜ηΦ  

˾͎ͦ͘͡Ύ͔ͤͣͦ ͊͘ͻ͙ͦ͒Σ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͔ͪ͊͊͘͜͡ͼ͜Ό ͍ͨͪ͊͊ ͙͙͙͒ͭͤ ͘ 
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͤ͊ ͍ͦͫͭͯ͜Σ ͍͊ͨͪͦͨͦͤͦ͊ͤ͘͜ ͍ ͚ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͜ ͍ͭ͜;͙ͤ͘Ύ͚ͤ͜ 
͙͍ͤͦͪͣ͊ͭͤͦ͝ ͔͒ͦͯͣͤͭ͊͟ͼ͜͝ ό͙͍͒Φ ͭ͊͋͡Φ мύΦ 

˾͎ͦ͘͡Ύ͔ͤͣͦ ͔͒ͭ͊͡Έͤ͜΄͔ ͊͘ͻ͙ͦ͒Σ ͔͔͍ͪͦͣͤ͒ͦ͊ͤ͟͜ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͨͪ͊͊ 
ͤ͊ ͍ͦͫͭͯ͜ ΄ͦ͟͡Ύ͍ͪ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͯ͊͊ͤ͘͟͜ ͍ ͭ͊͋͡Φ мΦ  

мΦ ˭ͣͤ͊͜ ͔ͣͦ͒͜͡ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡Φ ͙́ͪ͊͒ͼ͚ͤͦ͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͒ͦ 
͡Ό͔͚͒ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍͙ͪ͊͗͊ΊͭΈͫΎ ͍ ͔ͣ͗͊ͻ ͍͒ͦͻ ͔͔͚ͣͦ͒͡Υ ζ˸͔͙͒;ͤͦ͝η ͭ͊ 
ζ˿ͦͼ͊͜͡Έͤͦ͝ηΦ ˸͔͙͒;ͤ͊ ͔ͣͦ͒͡Έ ͍͊ͫͤͦ͊ͤ͊͘ ͤ͊ ͒ͦͭ͊ͼ͚ͤͦͣͯ͜ ͨ͒͜ͻͦ͒͜ ͚ 
͍͙ͫͭͯͨ͊Ί ͊͘ ͦ͘͜͡Ύͼ͜Ό ͡Ό͔͚͒ ͘͜ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͍͒͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ 
͍ͫͭͦͪΌΌ;͙ ͒͡Ύ ͙ͤͻ ͙͍ͦͫͦ͋͜͡ ͍͙ͯͫͭ͊ͤͦΣ ͔͒ ͍͙ͦͤ ͎͙ͣͦ͡ ͙͋ ͤ͊ ͒ͦͫͭͯͨͤͦͣͯ ͣ͝ 
͍ͪͤ͜͜ ͨͪ͊ͼΌ͍͙͊ͭΣ ͍͙ͫͨͯ͊ͭͫ͜͟͡Ύ ͚ ͙͍͙ͦͭͪͣͯ͊ͭ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͎͙ͨͦͫͯ͡Φ ̇Ύ 
͔ͣͦ͒͡Έ ͍͍͊͗͊͊ͫ͡Έ ͔ͺ͔͙͍ͭͤͦ͟Ό ͍ ͙ͣͤͯͦͣͯ͡Σ ͔ͨͪͦͭ ͝͝ ͍͙ͦͫͤͦͤͣ ͔ͤ͒ͦͦͣ͜͟͡  
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͙́͊͋͡ͼΎ м  
˭͊ͻ͙ͦ͒Σ ͍͊ͨͪͦͨͦͤͦ͊ͤ͘͜ ͍ ͍ͦͫͭͤ͜Έͦ-͙͍͚ͤͦͪͣ͊ͭͤ͜ ͔͒ͦͯͣͤͭ͊͟ͼ͜͝ ͒͡Ύ 
͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͨͪ͊͊ ͤ͊ ͍ͦͫͭͯ͜ ͯ;͍ͤ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ  

˭͊ͻ͙ͦ͒  ˨͔͔͗ͪ͊͡ 

м
Φ
 
˭
͊
ͣ
͜
ͤ
͊
 

 

ͣ
ͦ
͒
͔
͡
͜
 

͜
ͤ
͍
͊
͡
͜
͒
ͤ
ͦ
ͫ
ͭ
͜

 ¶ ˽͔͔ͪͻ͒͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͒ͦ ͍͙ͤͦͻ ͔͔͚ͣͦ͒͡ 
͍ͤ͊͒ͤͦͫͭ͜͜͜͡Σ ΅ͦ ͋͊ͯ͘ΌͭΈͫΎ ͤ͊ ͍ͨͪ͊͊ͻ ͡Ό͙͙͒ͤ όͭͦ͋ͭͦ 
͍͒͜ ˸͔͙͒;ͤͦ͝ ͒ͦ ˿ͦͼ͊͜͡Έͤͦ͝ ͔ͣͦ͒͜͡ύ 

¶ ˸͙͊͒ͪ͒ͫΈ͊͟ 
͔͒͊ͪ͊͟͡ͼ͜Ύ 

2
. ˱
ͤ
͟
͡
Ό
͘
͙
͍
ͤ
͊
 
ͦ
ͫ
͍
͜
ͭ
͊
 

 

¶ ˭͔͔͔͋ͪ͗ͤͤΎ ͜ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͔͔ͣͪ͗͜ ͔ͫͨͼ͊͜͡Έ͙ͤͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Τ 

¶ ˾ͦͪͦ͋͊͘͟ ͍ͦͫͭͤ͜͜ͻ ͙͔ͫͫͭͣ ͜ ͎ͨͪͦͪ͊ͣΣ ΅ͦ 
͍ͪ͊ͻ͍ͦͯΌͭΈ ͍͔ͫ ͪͦͣ͊ͭͭ͘͝Ύ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡Σ ͔͚͒͋ͤͦͫͭ͘͜Σ 
͔͔͍ͤͭͪͫ͜͜ ͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͔ͨͦͭͪ͋ ͯ;͍ͤ͜Τ 

¶ ˭͔͔͊͋ͨ͘;͔ͤͤΎ ͔͔ͨͪͻͦ͒ͯ ͍͙͘;͚͙͊ͤͻ ΄͟͜͡ ͒ͦ 
ͤ͜͟͡Ό͙͍͙ͤ͘ͻ ΄͡Ύͻͦͣ ͔͎ͪͦͪ͊ͤ͊͘͜ͼ͜͝ ͝ͻ ͙͍͊͒ͣͤͫͭͪ͊ͭͤͦ͜͜͝ 
͙ͫͭͪͯͭͯͪ͟Τ 

¶ ˾ͦ͘΄͙͔ͪͤͤΎ ͒ͦͫͭͯͨͯ ΄ͦ͟͡Ύ͍ͪ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣ ͒ͦ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͭ͊ ͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ 
͍ͤ͊;͊ͤͤΎ ͍ ͍͙ͣ͊ͫͦͻ ͜ ͨͦ͊͘΄͟͜͡Έ͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻ όΎ͟΅ͦ ͒͡Ύ ͼΈ͎ͦͦ ͔ͤͣ͊Ί ͤ͜΄͙ͻ ͨͦ͊͊ͤ͘͟ΈύΤ  

¶ ˽͙͔͔ͪͦͪͭͭͤ͜ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;͔ͤ ͭ͊ 
͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͤ͜͟͡Ό͙͍͙ͤ͘ͻ 
͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Τ  

¶ ˭͔͔͊͋ͨ͘;͔ͤͤΎ ͔ͣͻ͍͊ͤͣ͘͜͜ ͍ͨ͊ͤͯ͊ͤͤ͡ΎΣ ͙͎ͣͦͤͭͦͪͤͯ͜ 
ͭ͊ ͦͼͤ͜Ό͍͊ͤͤΎ Ύͦͫͭ͟͜ ͤ͜͟͡Ό͙͍ͤͦ͘͝ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜ ͘͜ 
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό 

¶ ˹͊ͼͦͤ͊͜͡Έͤ͊ 
͔͎ͫͭͪ͊ͭ͜Ύ ͪ ͍͙ͦͭͯ͘͟ 
͍͙ͦͫͭ͜Τ   

¶ ˴͍͔ͦͤͤͼ͜Ύ ͨ ͪͦ 
͍ͨͪ͊͊ ͙͙͙͒ͭͤΤ  

¶ ˸͙͊͒ͪ͒ͫΈ͊͟ 
͔͒͊ͪ͊͟͡ͼ͜ΎΤ  

¶ ˴͊ͫ͊͋͊ͤͫ͟͡Έ͊͟ 
͔͒͊ͪ͊͟͡ͼ͜ΎΤ 

¶ ˿͊͊ͣ͊ͤͫ͟͡Έ͊͟ 
͔͒͊ͪ͊͟͡ͼ͜Ύ 

о
Φ
 
ˢ
͟
ͭ
͙
͍
͜
͘
͊
ͼ
͜
Ύ
 

ͯ
;
͊
ͫ
ͭ
͜

 

¶ ˭͊ͦͻͦ;͔ͤͤΎΣ ͪͦ͘΄͙͔ͪͤͤΎ ͚ ͔͎ͨͦ͡΄͔ͤͤΎ ͯ;͊ͫͭ͜ 
΄ͦ͟͡Ύ͍ͪ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΣ ͝ͻ ͋͊ͭΈ͍͟͜Σ ͦ͋΅͙ͤ 
͜ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͦͫ͋͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͯ 
͍ͨ͊ͤͯ͊ͤͤ͜͡ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Τ 

¶ ˤ͍͔͔͒ͤͤΎ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͘͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
ͦͪ͜Ίͤͭ͊ͼ͜͝ ΄ͦ͟͡Ύ͍ͪ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͘ ͔ͣͭͦΌ 
ͪͦ͘΄͙͔ͪͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͝ͻ ͚ͣ͊͋ͯͭͤΈͦ͝ ͚͊ͤ͘Ύͭͦͫͭ͜  

¶ ˿͔͊ͤ͒͋ͪ͘Έ͊͟ 
͔͒͊ͪ͊͟͡ͼ͜ΎΤ  

¶ ˿͊͊ͣ͊ͤͫ͟͡Έ͊͟ 
͔͒͊ͪ͊͟͡ͼ͜Ύ 

п
Φ
 
́
͔
ͻ
ͤ
ͦ
͡
ͦ
͎
͜
͘
͊
ͼ
͜
Ύ

 

¶ ˭͊ͦͻͦ;͔ͤͤΎ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ 
͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ͫͯ;͊ͫͤͦ͝ ͔ͭͻ͎ͤͦͦ͜͡͝ ͒ͦ ͔ͨͦͭͪ͋ 
΄ͦ͟͡Ύ͍ͪ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ 
͍ͪͦͨͦͫ͘Ό͔͒͗ͤͤΎ ͝ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͘ ͔ͣͭͦΌ ͍͙ͦͫͭ͜Σ 
ͯ͟͡Έ͎ͭͯͪͤͦͦ ͍͙ͪͦͭͯ͘͟ ͚ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͚ͣ͊͋ͯͭͤΈͦ͝ 
͚͊ͤ͘Ύͭͦͫͭ͜ ͦͫͭ͊ͤͤ͜ͻ 

¶ ˿͔͊ͤ͒͋ͪ͘Έ͟ ͊
͔͒͊ͪ͊͟͡ͼ͜Ύ 

р
Φ
 
˽
͜
͒
͎
ͦ
ͭ
ͦ
͍
͟
͊
 

ͦ
ͫ
͍
͜
ͭ
Ύ
ͤ

 

¶ ˭͔͔͊͋ͨ͘;͔ͤͤΎ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ 
͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜ ͒͡Ύ 
͎ͭͦͦΣ ΅ͦ͋ ͍͙ͦͤ ͎͙ͣͦ͡ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͔͙ͨͪͦ͋ͣ͡ ͜ 
͍͊͒ͦͦ͘͡ΈͤΎ͙ͭ ͔͙ͨͦͭͪ͋ ΄ͦ͟͡Ύ͍ͪ͜ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΤ 

¶ ˭͔͔͊͋ͨ͘;͔ͤͤΎ ͔͎ͪͯ͡Ύ͎ͪͤͦͦ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͺ͊ͻ͍͜ͼ͍͜ 

¶ ˿͔͊ͤ͒͋ͪ͘Έ͟ ͊
͔͒͊ͪ͊͟͡ͼ͜ΎΤ 

¶ ˿͊͊ͣ͊ͤͫ͟͡Έ͊͟ 
͔͒͊ͪ͊͟͡ͼ͜Ύ 
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͋ͯͦ͡ ͔ͭΣ ΅ͦ ͍͙ͤ͊͒͜͜͡ ͍͙Ύ͍͡Ύ͙ͫ͡Ύ ͦ͘͜͡Έ͍͙͙ͦ͊ͤͣ ͭ͊ ͙͙͍͙͙͒ͫͪͣͤͦ͊ͤͣ͟͜ ώ9]. 
̒͟ ͯ͊͊ͤͦ͘͟ ͍ ͔ͣ͊ͭͪ͊͊͜͡ͻ ˿͊͊ͣ͊ͤͫ͟͡Έͦ͟͝ ͔͒͊ͪ͊͟͡ͼ͜͝Σ ͊ͤ͊͒ͭͦ͘ ͍͎͒ͦͦ 
ͫͯͫͨ͜͡Έ͍ͫͭͦ ͦͤ͟ͼ͔͍ͤͭͪͯ͊ͦ͡ ͍͎ͯ͊ͯ ͤ͊ ͔ͤ͒ͦ͊͜͟͡ͻ ͡Ό͔͚͒ ͘͜ ͔͔͙͙ͦ͋ͣ͗ͤͣ 
͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ ͊ ͔ͤ ͤ͊ ͔ͨͦͭͤͼ͚͙ͤ͜ͻ ͙͍ͣͦ͗ͦͫͭ͡Ύͻ ͼ͜Ί͝ ͔͎͊ͭͦͪ͟͜͝ ͦͫ͋͜Φ ˢΣ 
͔ͦͭ͗Σ ͍ ͔͒͊ͪ͊͟͡ͼ͜͝ ͔͔͍ͪͦͣͤ͒ͦ͊ͤͦ͟ ͙͙ͣͤͭ͘͜ ͫͤͯ͜Ό;ͯ ͫͯͫͨ͜͡Έͤͯ ͔ͣͦ͒͡Έ ͤ͊ 
ͭ͊ͯ͟Σ ΅ͦ ͙͒ͦͭͪͣͯΊͭΈͫΎ ͍ͨͪ͊ ͡Ό͙͙͒ͤ ώм0Σ ͫΦ сϐΦ   

̂ ͍ͫͦΌ ;͔͎ͪͯΣ ˿ͦͼ͊͜͡Έͤ͊ ͔ͣͦ͒͡Έ ό͊͋ͦ ͔ͣͦ͒͡Έ ζΊ͙͎͒ͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊η 
ώммϐύ Ί ͋͜͡Έ΄ ͎ͯͣ͊ͤͤͦΌ ͚ ͔͔͙͍ͨͪͫͨͭͤͦ͟ΌΣ ͦͫ͟͜͡Έ͙͟ ͔͔ͨͪ͒͋͊;͊ΊΥ 

ω ͙͍ͣͦ͗ͫͭ͜͡Έ ͯ;͊ͫͭ͜ ͡Ό͔͚͒ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͍ ͎͊͊͘͡Έ͚ͤ͜ 
͒͜Ύ͡Έͤͦͫͭ͜ ͊͘ ͪ͊ͻͯͤͦ͟ ͍͔ͫͭͦͪͤͤΎ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͍ͯͣͦ ό͍ͨ͊ͤ͒ͯͫ͜ ͜ ͔ͫͨͼ͊͜͡Έ͙ͤͻ 
͚͙͍ͨ͒ͦͣͤ͜͟͜ ͒͡Ύ ͦͫ͋͜ ͘͜ ͔͔ͦ͋ͣ͗ͤͤΎ͙ͣ ͔͔͍ͨͪͫͯ͊ͤͤΎΣ ͒ͯ͋͡Ό͍͊ͤͤΎ ͍ͯ͊͘͜͡Έͤͦ͝ ͜ 
͔͍ͭͫͭͦͦ͟͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͊͘ ˣ͚͔ͪ͊ͣ͡ ͒͡Ύ ͙ͫͨ͜͡ͻΣ ͍͍ͯͦͦ͘͟͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͍ͣͦͦΌ 
͔͍͗ͫͭ͜ ͒͡Ύ ͎ͯ͡ͻ͙ͻ ͭͦ΅ͦύΤ 

¶ ͙ͨ͒ͭͪͣͯ͜͟ ͔͍͒ͪ͗͊ͦΌ ͊͘ͻ͍ͦ͒͜Σ ΅ͦ ͙ͫͨͪΎΌͭΈ ͔ͺ͔͙͍͚ͭͤ͟͜ ͍ͦͫͭ͜͜ ͭ͊ ͨͪ͊-
ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΌ ͡Ό͔͚͒ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͯ ͍͙͘;͚͊ͤ͜ ͙͊͊͒͘͟͡Σ ͎ͦͪ͊ͤ͜-
͊͘ͼ͜͝ ͭ͊ ͤ͊͒͊͒ͯͭΈ ͣ͝ ͙͍ͣͦ͗ͫͭ͜͡Έ ͚ͫ͊ͣͦͫͭͤͦ͜ ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͍ͫͦΊ ͍ͫͤͯ͊ͤͤ͜ΎΤ 

¶ ͨͦͨ͜͡΄͔ͤͤΎ ͍͔ͫͭ͊ͤͤ͡Ύ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͒ͦ ͡Ό͔͚͒ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣ Ύ͟ ͒ͦ ͍͎ͫͨͪͦͣ͊͒͜ΎͤΣ ΅ͦ ͎͍͊ͫͯͦͯ͘͡ΌͭΈ ͤ͊ ͍͎ͨͦ͊ͯ ͭ͊ ͎͔͒ͤ͜ ͙͗ͭͭΎ ώ9].  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͔͔͍ͨͪ͒ͯͣͦͦΌ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ˿ͦͼ͊͜͡Έͤͦ͝ ͔ͣͦ͒͜͡ Ί 
͔ͪ͊͊͘͜͡ͼ͜Ύ ͔͍͒ͪ͗͊ͦΌ ͙ͭ͊͟ͻ ͔͙ͦͣͨͫͤ͟͟͡ͻ ͍͊͒͊ͤ͘Έ:  

1. ˢ͒͊ͨͭ͊ͼ͜Ύ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͒ͦ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͜ ͔ͨͦͭͪ͋ ͡Ό͔͚͒-͍͍ͤ͊͒͜͜͜͡Φ 
2. ˿ͦͼ͊͜͡Έͤ͊Σ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜ΎΣ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚ͤ͊͜Σ ͨͪͦͺ͔͚ͫͤ͊͜ 

͎͍ͨ͒ͦͭͦ͊͜͟ ͡Ό͔͚͒ ͘͜ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͒ͦ ͙͍͊ͭͤͦ͟͝ 
͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͘ ͔ͣͭͦΌ ͝ͻ ͙ͣ͊ͫͣ͊͟͡Έͤͦ͝ ͫͦͼ͊͜͡Έͤͦ͝ ͔͎ͤͭͪ͊͜ͼ͜͝ ͍ ͦͨͦͪ͜ ͤ͊ 
͍͙ͪͦͭͦ͘͟ ͤ͊Ύ͍͎ͤͦͦ ͍ ͙ͤͻ ͔͎ͦͣͨͤͫ͊ͭͦͪͤͦͦ͟ ͔ͨͦͭͤͼ͊ͯ͜͡Φ   

нΦ ˱ͤ͟͡Ό͙͍ͤ͊͘ ͍ͦͫͭ͊͜Φ ˭͊ ͔͙͒ͦͯͣͤͭ͊ͣ͟ ̑˹˩˿˴˻ ͍ͦͫͭͤ͜Ύ ͤ͜͟͡Ό͘͜Ύ ς 
ͼ͔ ζ͙͒ͤ͊ͣ͜;͙͚ͤ ͫͨͦͫ͋͜ ͙͙͍͎ͨͦͭͤͦͦ͘ ͔͎͍ͪ͊ͯ͊ͤͤΎ ͤ͊ ͪͤͦͣ͊ͤͭͭ͘͜͜Ύ ͯ;͍ͤ͜ ͭ͊ 
͙͚ͫͨͪͣ͊ͤͤΎ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍͔͚͒ͣͤͤͦͫͭ͜͜ ͔ͤ Ύ͟ ͔͙ͨͪͦ͋ͣ͡Σ ͊ Ύ͟ ͙͍ͣͦ͗ͦͫͭ͜͡ 
͎͙͙͋͊͊ͭͭ͘ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫη ώмоϐΦ ˽͔͔͍ͪ͒ͯͣͦͦΌ ͝͝ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ Ί 
͙ͨͪͤͼ͙͙ͨ ͭΦ ͍͘Φ ζ͍͒ͦͪͦͦ͘͝ ͔͎͎͙ͨ͒͊ͦ͜͟ηΣ Ύ͊͟ ͔͔ͨͪ͒͋͊;͊ΊΣ ΅ͦ ͍͒ͣͤͤͦͫͭ͜͜͜ ͣ͗͜ 
͡Ό͒Έ͙ͣ Ί ͤͦͪͣ͊͡Έ͙ͤͣ Ύ͍͙΅͔ͣΣ ͊ ͭͦͣͯ ͍ͤ͊;͊ͤͤΎ ͨͦͭͪ͋ͤͦ͜ ͍͍͙͒ͨͦ͒ͤͣ͜͜ 
;͙ͤͦͣ ͍͙͊͒͊ͨͭͯ͊ͭ ͒ͦ ͔ͨͦͭͪ͋ ͔͚͒ͭ͜Σ ͊ ͔ͤ ζ͎ͨ͒͊ͤ͜Ύ͙ͭη ͔͚͒ͭ͜ ͒ͦ ͔͙ͯͫͭ͊ͤ͡ͻ 
͙ͨͪͨͯ΅͔ͤΈ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͚ ͻ͔͊ͪ͊ͭͪͯ͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ώмлΣ ͫΦ сϐΦ   

ˤ ̂ͪ͊ͤ͟͜͝ ͍ͦͫͭͤ͜Ύ ͤ͜͟͡Ό͘͜Ύ ͭͯͣ͊͡;͙ͭΈͫΎ ͍ͯ͗;͔Φ ́͊͟Σ ͎͒ͤͦ͘͜ ͘͜ ˿͔ͭ͊ͭͭΌ 
23 ˭ ͊ͦͤͯ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍ͦͫͭͯ͜ηΣ ͤ͜͟͡Ό͙͍͔ͤ͘ ͍ͤ͊;͊ͤͤΎ ς ͼ͔ ͙͔ͫͫͭͣ͊ ͍ͦͫͭͤ͜͜ͻ 
͎ͨͦͫͯ͡Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͔ͪ͊͊͘͜͡ͼ͜Ό ͍ͨͪ͊͊ ͤ͊ ͍ͦͫͭͯ͜ ͦͫ͋͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ ͊ ͭ͊ͦ͗͟ ͝ͻ ͫͦͼ͊͊͘͜͜͡ͼ͜Ό ͭ͊ ͔͎ͤͭͪ͊͜ͼ͜Ό ͍ ͫͯͫͨ͜͡Έ͍ͫͭͦ ώпϐΦ 
˾͙ͤ͘͜ͼΎ ͯ ͭͯͣ͊͡;͔ͤͤΎͻ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͔͒ͦͯͣͤͭ͊͟ͻ 
ͤ͜͟͡Ό͘͜Ύ ͔͔ͨͪ͒͋͊;͊Ί ͍ͪ͊ͻ͍ͯ͊ͤͤΎ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍͔͚͒ͣͤͤͦͫͭ͜͜ ͯͫ͜ͻ ͯ;͍ͤ͜Σ ͊ ͍ 
̂ͪ͊ͤ͟͜͝ ς ͡ ͙΄͔ ͔͚͒ͭ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣΦ  

оΦ ˢ͙͍ͭ͊͘͟͜ͼ͜Ύ ͯ;͊ͫͭ͜ ͯ;͍ͤ͜ ͘͜ ͙͍͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͍ ͍ͦͫͭͤ͜Έͦͣͯ 
ͨͪͦͼ͔ͫ͜Φ ˭͎͒ͤͦ͜ ͘͜ ˿͔ͭ͊ͭͭΌ но ˭͊ͦͤͯ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍ͦͫͭͯ͜ηΣ ͔ͦ͗ͤ͟ ͯ;͔ͤΈ ͘͜ 
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͙͍͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͔ͣͦ͗ ͪͦͪ͊͘ͻ͍͍͙ͦͯ͊ͭ ͤ͊ ͯ͊͒͊ͤͤ͟͡Ύ ˱͙͍ͤ͒͒ͯ͊͜͡Έͤͦ͝ 
͎͙ͨͪͦͪ͊ͣ ͍͙ͪͦͭͯ͘͟Σ ΅ͦ ͪͦͪͦ͋͘͡ΎΊͭΈͫΎ ͎ͪͯͨͦΌ ͺ͊ͻ͍͜ͼ͍͜ ͘͜ ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ 
͊ͯ͘͡;͔ͤͤΎͣ ͋͊ͭΈ͍͟͜ ;͙ ͤ͜΄͙ͻ ͙͊ͦͤͤ͘͟ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜Σ ͊ ͭ͊ͦ͗͟ ͘͜ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͨͦ͋͊͗͊ͤΈ ͫ͊ͣͦ͝ ͙͙͙͒ͭͤ ώпϐΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͎͒ͤͦ͘͜ ͘ ˨ͦ͒͊ͭͦͣ͟ ͒ͦ 
͙ͫͭ͊͡ ˸˻˹ͣͦͦ͒͡Έͫͨͦͪͭͯ ζ˽͙ͫͻ͎ͦͦ͜͡;͙͚ͤ ͜ ͫͦͼ͊͜͡Έ͙͚ͤ ͍ͫͯͨͪͦ͒͜ ͔͚͒ͭ͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍ ͍ͯͣͦ͊ͻ ͤ͜͟͡Ό͙͍͎ͤͦͦ͘ ͍ͤ͊;͊ͤͤΎη 
͙͊͊͒͘͟͡ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͣ͊ΌͭΈ ͔͔͊͋ͨ͘͘;͙͙ͭΥ  

͊ύ ͊ͭͯ͊͊͘͟͜͡ͼ͜Ό ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͔ͨͦͭͤͼ͊ͯ͜͡ ͍͙ͪͦͭͯ͘͟ ͙͙͙͒ͭͤΤ 
͋ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙͍͙ͨͦͭͤ͘ͻ ͙͙ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜ͻ ͍ͫͭͦͫͯͤ͟͜ ͯ;͍ͤ͜ ͘͜ ͨͦͪͯ΄͔ͤ-

ͤΎ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͝ͻ ͍͔͙͍ͪͦͫͤ͟͜ ͯ ͨͪͦͼ͔ͫ͜ ΄͟͜͡Έͤͦ͝ ͔͎ͤͭͪ͊͜ͼ͜͝Τ 
͍ύ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎ ͋͊ͭΈ͍͟͜ ͊͋ͦ ͦͫ͋͜Σ Ύ͟͜ ͝ͻ ͊ͣͤ͘͜ΌΌͭΈΣ ΅ͦ͒ͦ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͙ͪͦͭͯ͘͟Σ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍ͤ͊;͊ͤͤΎΣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͦͪ͜Ίͤͭ͊ͼ͜͝Σ 
ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͝ͻ ͙͙͙͒ͭͤ ͭͦ΅ͦ ώмϐΦ 

пΦ ͔́ͻ͎ͤͦͦ͊͘͜͡ͼ͜Ύ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΦ ˭͎͒ͤͦ͜ ͘͜ ˿͔ͭ͊ͭͭΌ ф 
˭͊ͦͤͯ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͎͊͊͘͡Έͤͯ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜ηΣ ͙͒ͭ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣ ͣͦ͗ͯͭΈ ͊͘ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍;͙͙ͭͫΈ ͯ ͎ͪͯͨ͊ͻ ͘͜ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜Ό 
ͺͦͪͣͦΌ ͍ͤ͊;͊ͤͤΎ ͙ͨͪ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄ͦ͊͟͡ͻ ώоϐΦ ̂͊͊ͤ͊͘͟ ͺͦͪͣ͊ 
ͤ͜΄͍ͦͣͦͤͦ͝ ͍͙ͦͫͭ͜ ͔͔ͨͪ͒͋͊;͊Ί ͔͔ͦͣͨͫͤ͟͟͡ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-
ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͔͙ͪͦͪͦ͋ͤ͘͡ͻ ͒͡Ύ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͙͍͙ͦͫͦ͋͡ͻ 
͍ͦͫͭͤ͜͜ͻ ͔ͨͦͭͪ͋ ͯ;͍ͤ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΦ  

рΦ ˽͎͍͒ͦͭͦ͊͜͟ ͍ͦͫͭ͜Ύͤ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͔͚͒ͭ͜ ͘͜ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͣ͊Ί ͍͙͙ͨͪͦͦ͒ͭͫΈ ͯ ͔ͣ͗͊ͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͭ͊ 
ͨͫ͜͡Ύ͙͒ͨͦͣͤͦ͡͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ ˽͔ͪͦͭ ͊ͤ͊͘͜͡ ;͙ͤͤͦ͝ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ 
͙͍ͤͦͪͣ͊ͭͤͦ͝ ͔͒ͦͯͣͤͭ͊͟ͼ͜͝ ͍͙΅ͦ͝ ͤ͜΄͍ͦͣͦͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ͍͙Ύ͍͙͍ 
͍͒ͫͯͭͤͫͭ͜͜Έ ͍͙͎ͣͦ ͒ͦ ͍͔͔ͨͪͦ͒ͤͤΎ ͭ͊ͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ;͙ ͒ͦ ͝͝ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ 
͔ͦͤͭͫͭ͟͟͜ ͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡ΌΦ 

̋ͦ ͫͭͦͫͯΊͭΈͫΎ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͭͦ 
Ύ͟ ͊ͤ͊͘͘;͔ͤͦ ͍ ˿ͭ͊ͭͭ͜ нт ˭͊ͦͤͯ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͎͊͊͘͡Έͤͯ ͔͔ͫͪ͒ͤΌ ͍ͦͫͭͯ͜η ώоϐΣ 
͊ ͭ͊ͦ͗͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ˭͊ͦͤͯ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍ͦͫͭͯ͜η ώпϐΣ ͎͊͊͘͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ 
͔͊͊͒ͣ͟͜;͙ͤͻ ͎͙ͦ͒ͤ ͝ͻ ͍ͤ͊;͊ͤͤΎ ͍͍ͨͪͦ͒ͦ͗ ͨΩΎ͙ͭ ͍ͪͦ͟͜ ͔ͤ ͔ͣͦ͗ ͙͋ͯͭ 
͔ͣͤ΄ͦΌ ͊͘ мрл ͎͙ͦ͒ͤΦ ˽͔ͪͦͭ ͟͜͡Έͫͭ͟͜Έ ͎͙ͦ͒ͤΣ ͙͍ͨͪͫΎ;͔ͤ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ό 
ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ 
͔͙ͨͦͭͪ͋͊ͣΣ ͔ͤ ͯͭͦ;ͤΌΊͭΈͫΎΦ  

˾͎ͦ͘͡Ύ͔ͤͣͦΣ Ύ͟ ͍ͦͫͭ͊͜ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͔ͪ͊ͯ͘͜͡ΊͭΈͫΎ ͯ 
͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͙͟ͻ ͪ͊ͤ͊͟͝ͻΦ ˽ͪͦ ͍͍͒ͣͦͯ͜ ͍͒͜ ˸͔͙͒;ͤͦ͝ ͔ͣͦ͒͜͡ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ ͤ͊ 
͙ͦͪͫͭ͟Έ ˿ͦͼ͊͜͡Έͤͦ͝ ͍ͫ͒͜;͙ͭΈ ͦͺ͜ͼ͚ͤ͊͜ Ί͍͔͚ͪͦͨͫΈ͊͟ ͙͙ͫͭ͊ͭͫͭ͊͟ ͊͘ нлло ͭ͊ нлмн 
ͪ͜͟ ͨͪͦ ͟͜͡Έͫͭ͟͜Έ ͯ;͍ͤ͜Σ Ύ͟͜ ͍ͤ͊;͙͊ͫ͡Έ ͯ ͍͙ͣ͊ͫͦͻ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜ ό͙͍͒Φ ͭ͊͋͡Φ нύΦ  
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͙́͊͋͡ͼΎ н 
ˤ͍͔͒ͫͦͭͦ͜͟ ͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤΎ ͯ;͍ͤ͜Σ Ύ͟͜ ͍ͤ͊;͙͊ͫ͡Έ ͯ ͔ͫͨͼ͊͜͡Έͤͦͣͯ ͭ͊ 
ͤ͜͟͡Ό͙͍ͤͦͣͯ͘ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͔͍͙ͫͪ͒ͦ΅͊ͻ ͯ ͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͙͟ͻ ͪ͊ͤ͊͟͝ͻ  

[16; 17] 
 
 

˴͙ͪ͊ͤ͝ 

˴͜͡Έͫͭ͟͜Έ 
ͯ;͍ͤ͜ ͘͜ 

͙͍͙͙ͦͫͦ͋ͣ͡ 
͍͙ͦͫͭͤͣ͜͜ 
͔͙ͨͦͭͪ͋͊ͣ  
ό҈ ͍͒͜ ͯͫ͜ͻ 
ͯ;͍ͤ͜ύ  

˭ ͙ͤͻ ͍ͤ͊;͙͊ͫ͡Ύ ͯ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ 
΄ͦ͊͟͡ͻ 

ό͔ͤͭͪͤ͊ͭ͊͜ͻύ κ 
͊ͫ͊͟͡ͻ ό҈ύ  

˭ ͙ͤͻ ͍ͤ͊;͙͊ͫ͡Ύ 
͍ ͤ͜͟͡Ό͙͍ͤͦͣͯ͘ 
͍ͦͫͭͤ͜Έͦͣͯ 
͔͔͍͙ͫͪ͒ͦ΅͜ ό҈ύ   

˭ ͙ͤͻ ͯ;͍ͤ͜ мнς
му ͍ͪͦ͟͜ ͍ 

ͤ͜͟͡Ό͙͍ͤͦͣͯ͘ 
͔͔͍͙ͫͪ͒ͦ΅͜ ό҈ύ  

˱ͫ͊ͤ͒͜͡Ύ 10650 (24,0 %) 143 (1,3 %) / 348 
(3,3 %) 

фтнс ͘ млооу όфп 
%) 

нтпр ͘ 10338 
(26,6 %) 

˹͍͔͎ͦͪ͜Ύ 48802 (8,0 %) 1929 (4 %) / 5321 
(11 %) 

птлфт ͘ рнмтф 
(90 %) 

ͤ͜ͺͦͪͣ͊ͼ͜Ύ 
͍͒ͫͯͭͤ͜Ύ 

˨͊ͤ͜Ύ 33733 (4,6 %) 12757 (37,8 %) / 
18986 (56,3 %)  

нммсо ͘ орунт 
(59,1 %) 

флрр ͘ орунт 
(25,3 %) 

͍͔̊ͼ͜Ύ 
13777 (1,5 %) 

516 (3,8 %) / 13261 
(96 %)  

ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͍͒ͫͯͭͤ͜Ύ 

 
̒͟ ͍͙͒ͤͦ ͘ ͭ͊͋͡Φ нΣ ˱ͫ͊ͤ͒͜͡Ύ ͜ ˹͍͔͎ͦͪ͜Ύ ͔ͤ͊͗͊ͭ͡Έ ͒ͦ ͔͍͒ͪ͜͜͡ 

͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͍ͦͫͭͤ͜Έͦ͝ ͤ͜͟͡Ό͘͜͝Σ ͦͫ͟͜͡Έ͙͟ ͍ ͙ͤͻΣ ͍͍͒ͨͦ͒ͤͦ͜͜Σ фп ҈ ͭ͊ фл ҈ 
ͯ;͍ͤ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍ͤ͊;͊ΊͭΈͫΎ ͤ͜͟͡Ό͙͍ͤͦ͘Φ ˭͊ ͍͔͔͙͙ͤ͊͒ͤͣ ͙͙ͫͭ͊ͭͫͭ;͙͙ͤͣ 
͙͙͒͊ͤͣΣ ͯ ͍͔̊ͼ͜͝ ͤ͜͟͡Ό͘͜Ύ ͋ͯ͊͡ ͍͒ͫͯͭͤ͜ΎΣ ͦͫ͟͜͡Έ͙͟ фу ҈ ͯ;͍ͤ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ 
͔͙ͨͦͭͪ͋͊ͣ ͍ͤ͊;͙͊ͫ͡Έ ͯ ͔ͫͨͼ͊ͫ͊͟͡ͻ ;͙ ͊͊͒͊͘͟͡ͻ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ ̂ ˨͊ͤ͜͝ 
ͤ͜͟͡Ό͙͍ͤͦ͘ ͍ͤ͊;͙͊ͫ͡Ύ рфΣм ҈Φ 

˾͎ͦ͘͡Ύ͔ͤͣͦ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ 
͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍ ͙ͯ͊͊ͤ͘͟ͻ ͪ͊ͤ͊͟͝ͻΦ  

мΦ ˤ ˱ͫ͊ͤ͒͜͡͝ ͫΈ͎ͦͦ͒ͤ͜ ͺͯͤ͟ͼͦͤͯ͜Ί ͙͡΄͔ о ͔ͫͨͼ΄͙ͦ͟͡Υ ͦ͒ͤ͊ ς ͒͡Ύ ͯ;͍ͤ͜ 
͘͜ ͍͙͙͊͗ͣ͟ ͺ͙ͦͪͣ͊ͣ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ ͭ͊ ͍͒͜ ς ͘ ͍͔͍͙͙ͨͦ͒ͤͦͣ͜͟ ͔͙ͨͪͦ͋ͣ͊ͣ͡Φ ̇͜ 
΄͙ͦ͟͡ ͤ͊͒͊ΌͭΈ ͙ͨ͒ͭͪͣͯ͜͟ ͍͙ͣ͊ͫͦͣ ͜ ͣ͊ΌͭΈ ͯ ͔͔͙͍ͨͪͫͨͭ͟͜ ͙͋ͯͭ 
͔͔͍͔͙͙ͨͪͭͦͪͤͣ ͤ͊ ͔ͪͫͯͪͫͤ͜ ͼ͔͙ͤͭͪΦ ˾͔΄ͭ͊ ͯ;͍ͤ͜ ͍ͤ͊;͊ΊͭΈͫΎ ͍ ͍͙ͣ͊ͫͦͻ 
΄ͦ͊͟͡ͻ όͯ ͍͙͘;͚͙͊ͤͻ ;͙ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͊ͫ͊͟͡ͻύΣ ΅ͦ Ί ͚͙ͤ͊͋͗͡;͙͙ͣ ͍͒͜ ͒ͦͣͯΦ 
˿ͭ͊ͪ΄͙ͦ͊ͫͤ͊ͣ͟͟͡ όͯ;ͤΎͣ ͍ͦͣ͜͟ мсςнл ͍ͪͦ͟͜ύ ͨͪͦͨͦͤͯΊͭΈͫΎ ;͙ͦͭͪΈͦͻͪ͜;ͤ͊ 
͍ͦͫͭ͊͜ ͯ ͫͭ͊ͪ΄͙ͻ ΄ͦ͊͟͡ͻΣ ΅ͦ ͔ͤ Ί ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ΌΦ ˤ ͦͫͭ͊ͤͤ͜ н ͙ͪͦ͟ 
͙ͨͦͫ͡ΌΌͭΈͫΎ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚ͤ͜͜ ͊͘ͻ͙ͦ͒ ͍ ͻͦ͒͜ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͊ ͣ͗͜ 
͙͔ͫͫͭͣͦΌ ͍͙ͦͫͭ͜ ͭ͊ ͙ͪͤͦͣ͟ ͨͪ͊ͼ͜ ώ12; 16]. 

˿͔ͨͼ͊͜͡Έͤ͊ ͍ͦͫͭ͊͜ ͒͡Ύ ͯ;͍ͤ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ 
͎ͦͪ͊ͤͯ͘͜ΊͭΈͫΎ ͍ ͔ͣ͗͊ͻ ͙ͭ͊͟ͻ ͔͔͚ͣͦ͒͡:  

͊ύ ΄͡Ύͻͦͣ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͯ ͍ͫͦΊͣͯ ͊ͫ͟͜͡ ͍ ͍͚ͣ͊ͫͦ͜ ΄ͦ͟͜͡Υ ͯ;͔ͤΈ 
͙͊͘͡΄͊ΊͭΈͫΎ ͯ ͍ͫͦΊͣͯ ͊ͫ͟͜͡ ͭ͊ ΄ͦ͟͜͡Σ ͔͊͡ ͚ͦͣͯ ͨͪͦͨͦͤͯΊͭΈͫΎ ͍͔͒ͦ͒͊ͭͦ͟ 
͍ͤ͊;͊ͤͤΎ ͘ ͙ͪͤ͘͜ͻ ͔͔͍ͨͪ͒ͣͭ͜ ό;͙ͭ͊ͤͤΎΣ ͔͙͙ͣ͊ͭͣ͊ͭ͟ύ ͭ͊ ͎͒ͦͨͦͣͦ͊ ͨͦ͊͘ ͊ͫͦͣ͟͡Τ 
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͋ύ ΄͡Ύͻͦͣ ͙͊ͣͤ͘͜ ͍;͙͔ͭ͡Ύ ͍ͣ͊ͫͦͦ͝ ͤ͊ ͍;͙͔ͭ͡Ύ ͔ͫͨͼ͊͜͡Έͤͦ͝ ΄͙ͦ͟͡Υ ͯ;ͤ͜ 
͙ͦͭͪͣͯΌͭΈ ͔ͫͨͼ͊͜͡Έͤͯ ͍ͦͫͭͯ͜ ͘ ͙ͭͻ ͙ͫ͊ͣͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ΅ͦ ͚ ͤ͜΄͜ ͯ;ͤ͜Σ ͔͊͡ 
ͤ͜΄͙ͣ ͫͨͦͫͦ͋ͦͣ ͯ ͭͦͣͯ ͫ͊ͣͦͣͯ ͊ͫ͟͜͡Τ 

͍ύ ΄͡Ύͻͦͣ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͯ ͔ͫͨͼ͊ͫ͟͜͡ ;͙ ͯ ͔ͫͨͼ͎ͪͯͨ͜ 
ό͙ͭͣ;͍͊ͫͦͦ ;͙ ͚ͨͦͫͭͤͦ͜ύΥ ͯ;͔ͤΈ ͍ͤ͊;͊ΊͭΈͫΎ ;͍͊ͫͭͦͦ͟ ͯ ͍ͫͦΊͣͯ ͊ͫ͟͜͡Σ ͊ ;͍͊ͫͭͦͦ͟ 
ͯ ͔ͫͨͼ͊͜͡ΈͤͦͣͯΦ ̂ ͙ͤͻ ͊ͪ͊͘ͻ͍ͦͯΌͭΈͫΎ ͯ;ͤ͜ ͘ ͙͊ͯͭͣͦͣ͘Σ ͫͨͦͭͦ͜͡Ό ;͙ ͎ͯ͡ͻͦͭͦΌΤ 

͎ύ ΄͡Ύͻͦͣ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͒ͦ ͔ͫͨͼ΄͙ͦ͟͡ ͤ͊ ͚͚ͨͦͫͭͤ͜͜ ͍ͦͫͤͦ͜Υ 
͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͯ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜ ͣ͊Ί ͤ͜΄͜ ͼ͜͜͡Σ ͣͫͭ͘͜Σ 
͍ͤ͊;͊͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͔ ͭ͊ ͔͙ͣͭͦ͒ ͍ͨͦͪͤ͜Ύͤͦ ͘ ͍ͤ͊;͊ͤͤΎͣ ͯ ͍͚ͣ͊ͫͦ͜ ΄ͦ͟͜͡Φ 
˿͔ͨͼ͊͜͡Έͤ͊ ͍ͦͫͭ͊͜ ͨ͊ͤͯ͡ΊͭΈͫΎ ͤ͊ ͍͒ͦ΄͙͚ ;͙ ͦͪͦͭ͟΄͙͚ ͔ͨͪͦ͒͜ ;͊ͫͯ ͎͒ͤͦ͘͜ ͘ 
͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͯ;ͤΎΤ 

͒ύ ΄͡Ύͻͦͣ ͍ͤ͊;͊ͤͤΎ ͍ ͤ͜΄ͦͣͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͊͊͒͘͟͜͡ ;͙ ͍͒ͦͣ͊Σ Ύ͟΅ͦ 
ͼ͔ ͚ͤ͊ͪ͊͟΅͙͚ ͍͚ͦͫͭͤ͜͜ ͍͊ͪ͊ͤͭ͜ ͒͡Ύ ͯ;ͤΎ ώмсΣ ͫΦ тлϐ. 

нΦ ̂ ˹͍͔͎ͦͪ͜͝ ͯ;ͤ͜ ͊ͪ͊͘ͻ͍ͦͯΌͭΈͫΎ ͒ͦ ͚͙ͤ͊͋͗͡;ͦ͝ ΄͙ͦ͟͡ ͜ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ 
͙͍͙ͦͭͪͣͯ͊ͭ ͍ͤ͊;͊ͤͤΎΣ ͍͔͊͒͊ͨͭͦ͊ͤ ͒ͦ ͝ͻͤ͜ͻ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͜ 
͙͍͔͚ͣͦ͗ͦͫͭ͡Φ ̆ͦ;͊ ͤ͜͟͡Ό͘͜Ύ ͍͔͗ Ί ͤ͊ͼͦͤ͊͜͡ΈͤͦΌ ͙ͨͦͭͦ͜͟͡Ό ͨͦͤ͊͒ ол ͍ͪͦ͟͜Σ 
͒ͦ мффн ͪͦͯ͟ ˹͍͔͎ͦͪ͜Ύ ͣ͊͊͡ пл ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͔ͫͨͼ΄͟͜͡Φ ˭ ͙ͤͻ ͫΈ͎ͦͦ͒ͤ͜ ͨͪ͊ͼΌΊ 
͙͡΄͔ нлΣ ͊ ͤ͜΄͜ ͋ͯͦ͡ ͔͎͍ͪͦͪ͊ͤͦ͊ͤͦ͘͜ ͍ ͔ͪͫͯͪͫͤ͜ ͼ͔͙ͤͭͪΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͨͪ͊ͼΌΌͭΈ 
4 ͪ ͔͎ͦͤ͊͜͡Έ͙ͤͻ ͔͙ͪͫͯͪͫͤͻ ͼ͔͙ͤͭͪ ͒͡Ύ ͡Ό͔͚͒Σ ͔͙ͤ͊ͪͦ͒͗ͤͻ ͙͙ͫͨͣ͜͡ ;͙ 
͎ͯ͡ͻ͙͙ͣΣ ͭ͊ нур ͍ͦͫͭͤ͜Έͦ-͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͼ͔͍ͤͭͪ͜ ώмсΣ ͫΦ фоς96]. 

˻͍ͫͭ͊͜ ͯ;͍ͤ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͍ ͍͙ͣ͊ͫͦͻ ΄ͦ͊͟͡ͻ ͎ͦͪ͊ͤͯ͘͜ΊͭΈͫΎ ͘ ͙ͨͦ͘ͼ͜͝ 
͝ͻͤ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ͊ ͔ͤ ͔͔ͦ͋ͣ͗ͤΈΦ ˽͙ͭ͊ͤͤΎ ΅ͦ͒ͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
͍͍͒ͨͦ͒ͤͦ͜͜͝ ͙͙ͨ͒ͭͪͣ͜͟ ͙͋ͯ͡ ͍͙͍;͔ͤ͜ ͍ ͻͦ͒͜ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ р-ͪ͜;ͤͦ͝ 
͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͎͙ͨͪͦͪ͊ͣ όмффоςфу ͪͪΦύΣ Ύ͊͟ ͍͙͒ͦͦ͊͘͡͡ ͔͙͙ͦͪͫͭ͟͡ ͊͘ͻ͙ͦ͒ ͚ 
͎͙ͨͦͫͯ͡Σ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͙ͤ͊͒͊ͭ ͍ͫͣ͜ ͯ;ͤΎͣ ͍͙ͫͦͦ͟Ύͫͤͯ͟͜ ͍ͦͫͭͯ͜ ͍ 
͚͙ͤ͊͋͗͡;͚͜ ͍͒͜ ͙ͤͻ ΄ͦ͟͜͡ ώмсΣ ͫΦ фп].  

˻͍ͫͭ͊͜ ͯ;͍ͤ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͚ͤ͊;͊ͫͭ͜΄͔ ͤ͊͒͊ΊͭΈͫΎ ͍ 
͔ͣ͗͊ͻ ͝ͻͤΈ͎ͦͦ ͊ͫͯ͟͡ ͍ ͍͚ͣ͊ͫͦ͜ ΄ͦ͟͜͡Φ ˭ ͼ͙ͻ ͯ;͍ͤ͜ ͭ͊ͦ͗͟ ͣͦ͗ͯͭΈ ͍ͫͭͦͪΌ͍͙͊ͭͫΎ 
ͣ͊͜͡ ͎͙ͪͯͨΣ ͊͋ͦ ͍͙͙ͨͪͦͦ͒ͭͫΈ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͔ͤ ͍ͤ͊;͊ͤͤΎΦ ̂ ͋͜͡Έ΄ͦͫͭ͜ ͍͙͍ͨ͊͒͟͜ 
͍͊ͫͭͦͫͦͯ͘ΊͭΈͫΎ ͦͣ͋ͤ͊͟͜ͼ͜Ύ ͍͙͊͊ͤ͘͟ͻ ͣ ͔͔͚ͦ͒͡ ώмсΣ ͫΦ фрς96]. 

˿ͭ͊ͪ΄͙͙ͦ͊ͫͤ͟͟͡ ͘ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό όмсςнм ͪ͜͟ύΣ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͯ 
͔ͫͨͼ΄ͦ͟͜͡Σ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͤ͊ н ͍͙͒ͦ͒͊ͭͦ͟ͻ ͙ͪͦ͟ ͍ͤ͊;͊ͤͤΎΦ ͔̇ ͭ͊ͦ͗͟ 
ͫͭͦͫͯΊͭΈͫΎ ͙ͫͨ͜͡ͻ ͜ ͎ͯ͡ͻ͙ͻ ͯ;͍ͤ͜ ͯ ͍͚ͣ͊ͫͦ͜ ΄ͦ͟͜͡ [12]. 

оΦ ̂ ˨͊ͤ͜͝ ͔ͣͭͦΌ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ Ί ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͎͍ͦͭͦͤͦͫͭ͜ 
͍͙͙͍ͨͯͫͤ͟͟͜ ͒ͦ ͨͦ͒͊͡Έ΄͎ͦͦ ͍ͤ͊;͊ͤͤΎ ;͙ ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎΦ ˿͔ͨͼ͊͜͡Έͤ͜ 
΄͙ͦ͟͡ ͊ͪ͊͘ͻ͍ͦͯΌͭΈ ͙ͭͻ ͯ;͍ͤ͜Σ ;͙͝ ͙͍ͦͫͦ͋͜͡ ͍ͦͫͭͤ͜͜ ͔͙ͨͦͭͪ͋ ͔ͤ ͍ͨͦͤͫͭ͜Ό 
͍͊͒ͦͦ͘͡ΈͤΎΌͭΈͫΎ ͍ ͍͙ͣ͊ͫͦͻ ΄ͦ͊͟͡ͻΦ ̂ ͙ͤͻ ͯ;ͤ͜ ͒ͦͫΎ͎͊ΌͭΈ ͙ͭͻ ͙ͫ͊ͣͻ 
͍ͦͫͭͤ͜͜ͻ ͼ͔͚͜͡Σ ͔͊͡ ͤ͜΄͙͙ͣ ΄͡Ύͻ͙͊ͣ ώмсΣ ͫΦ омς32].  

˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͍͙ͦͫͭ͜ ͯ;͍ͤ͜  ͘͜ ͍ͤ͊͒͜͜͡ ͤͫ͜ ͭΌ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͍ ͔ͣ͗͊ͻ ͙ͭ͊͟ͻ 
͔͔͚ͣͦ͒͡Φ 

мΦ ̂;͔ͤΈ ͙͊͘͡΄͊ΊͭΈͫΎ ͍ ͍ͣ͊ͫͦͦͣͯ ͊ͫ͟͜͡ ͭ͊Υ 
͊ύ ͍͙͍;͊Ί ͙ͦ͒ͤ ;͙ ͋͜͡Έ΄͔ ͔͔͍ͨͪ͒ͣͭ͜ ͍͒ͦ͒͊ͭͦͦ͟ ͒ͦ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻΤ 
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͋ύ ͔ͦ͒ͪ͗ͯΊ ͔ͫͨͼ͊͜͡Έͤͯ ͍ͦͫͭͯ͜ ͊ͣͫͭ͘͜Έ ͎͊͊͘͡Έͤͦ͝ ͘ ͎ͦ͒ͤͦͦ ;͙ ͋͜͡Έ΄͔ 
͔͔͍ͨͪ͒ͣͭ͜Φ 

нΦ ̂;͔ͤΈ ͍͙͟͡Ό;͊ΊͭΈͫΎ ͘ ͍ͣ͊ͫͦͦ͝ ΄͙ͦ͟͡ ͚ ͍ͤ͊;͊ΊͭΈͫΎ ͯ ͔ͫͨͼ͊ͫ͟͜͡ 
͔ͫͨͼ͊͜͡Έͤͦ͝ ;͙ ͍ͣ͊ͫͦͦ͝ ΄͙ͦ͟͡Φ ̂ ͔ͫͨͼ͊ͫ͊͟͡ͻ ͍ͤ͊;͊ΌͭΈͫΎ ͯ;ͤ͜ ͘ ͭͪͯ͒ͤͦ΅͙͊ͣ 
͍ͤ͊;͊ͤͤΎΣ ͙͔͒ͫͫ͟͜͡ΊΌΣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͦͪͯ͘Σ ͫͯ͡ͻͯ ͭ͊ ͦͨͦͪͤͦ-ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯΦ 

оΦ ̂;͔ͤΈ ͊ͪ͊͘ͻ͍͙͚ͦ͊ͤ ͊͋ͦ ͒ͦ ͍ͣ͊ͫͦͦ͝ ͊͋ͦ ͒ͦ ͔ͫͨͼ΄͙ͦ͟͡Σ ͔͊͡ 
͍ͤ͊;͊ΊͭΈͫΎ ͍ ͦ͋ͦͻ [16Σ ͫΦ онς33]. 

пΦ ̂ ͍͔̊ͼ͜͝ ˢͭ͟ ͨͪͦ ͍ͦͫͭͯ͜ ͍ͯͣͦ͘͡ΌΊ ͍͙͚ͪͤ͜ ͒ͦͫͭͯͨ ͒ͦ ͔͍͍͔͊ͤͭͤͦ͟͜͡͝ 
͍͙ͦͫͭ͜ ͒͡Ύ ͍ͫ͜ͻ ͯ;͍ͤ͜ ͜ ͣͦͦ͒͜͡ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͝ͻͤΈͦ͝ ͫͭ͊ͭ͜Σ ͎͔͎ͦͪ͊ͺ͜;͎ͤͦͦ 
ͪͦͭ͊͘΄͍ͯ͊ͤͤΎΣ ͫͦͼ͊͜͡Έ͙ͤͻ ͭ͊ ͔ͦͤͦͣ͟͜;͙ͤͻ ͍͙ͦ͋ͫͭ͊ͤΦ ˤ ˢͭ͟͜ ͫ͊͊ͤͦ͘͟Σ ΅ͦ 
͍ͦͫͭ͊͜ ͣ͊Ί ͙ͤ͊͒͊ͭ ͯ;ͤΎͣ ͤ͊ͤͤ͘Ύ ͜ ͍ͣͤͤ͜ΎΣ ͊ ͭ͊ͦ͗͟ ͯ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭ͜ ͘ 
ͫͣ͜ΩΎ͙ͣ ͔͔͊͋ͨ͘͘;͙͙ͭ ͝ͻ ͍͙͚͋͊͊ͤͫͦ͊ͤ͘͡ ͍͙ͪͦͭͦ͘͟ ͯ ͍͍͒ͨͦ͒͊͜͜͡Έ͙ͤͻ ;͔͍ͤ͜͡ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˻͍ͫͭ͊͜ ͯ;͍ͤ͜ ͘͜ ͍͙͙͊͗ͣ͟ ͺ͙ͦͪͣ͊ͣ ͍ͤ͊͒ͤͦͫͭ͜͜͜͡ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͍ 
͍͙ͣ͊ͫͦͻ ΄ͦ͊͟͡ͻ ͊͘ ͔ͫͨͼ͊͜͡ΈͤͦΌ ͎ͨͪͦͪ͊ͣͦΌΦ ˿͔ͨͼ΄͙ͦ͟͡ ͎͍ͦͪ͊ͤͦ͊ͤ͘͜͜ ͙͡΄͔ 
͒͡Ύ ͎ͯ͡ͻ͙ͻΣ ͙ͫͨ͜͡ͻ ͯ;͍ͤ͜ ͊͋ͦ ͘ ͺ͙͘͜;͙͙ͤͣ ͍͙͊͒͊ͣΦ ˽͙ͪ ͼΈͦͣͯ ͪͦ͋ͦͭ͊ ͯ;ͤΎ 
͎ͦͪ͊ͤͯ͘͜ΊͭΈͫΎ ͊͘ ͚͎ͦͦ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ ͊ ͔ͤ ͊͘ ͎͒͊ͤͦͦͣ͘͜Φ 

̂;ͤ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͣͦ͗ͯͭΈ ͙͍͙ͦͭͪͣͯ͊ͭ ͪͤͯ͘͜ ͙ͨ͒ͭͪͣͯ͜͟Φ 
̒͟΅ͦ ͯ;͔ͤΈ ͔ͤ ͔ͣͦ͗ ͍ͤ͊;͙͊ͭͫΈ ͯ ͍ͣ͊ͫͦͦͣͯ ͊ͫ͟͜͡Σ ͭͦ ͒ͦ ͤΈ͎ͦͦ 
͙ͨͪͪͨ͟͜͡ΌΊͭΈͫΎ ͔ͫͨͼ͊͜͡Έ͙͚ͤ ͔͎͎ͨ͒͊ͦ ͯ ͊ͫ͟͜͡ ͊ ͋ͦ ͯ ͔ͫͨͼ͎ͪͯͨ͜ ͨͦ͊͘ ͊ͫͦͣ͟͡Φ 

˿ͭ͊ͪ΄͙͚ ͔ͭ͊ͨ ΄͙ͦ͟͡ ͔ͤ Ί ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟Σ ͔͊͡ ͋͜͡Έ΄ͫͭ͜Έ ͯ;͍ͤ͜ ͘͜ 
͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͨͪͦͻͦ͒ΎͭΈ ͚͎ͦͦ ͊͘ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͔ͭͻͤ͜;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͭ͊ ͘ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͙͊͒͊ͨͭͦ͊ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡Φ ˿ͭ͊ͪ΄͙͙ͦ͊ͫͤ͟͟͡ 
ͣͦ͗ͯͭΈ ͙͙ͦ͋ͪ͊ͭ ͦ͒ͤͯ ͘ му ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ ͊͘ ͍͙ͫͦͣ͝ 
͔͔͙ͤͭͪͫ͊ͣ͜ ώмнΤ мсΣ ͫΦ ммоςммрϐΦ ˿͔ͨͼ΄͙ͦ͟͡ ͨͪͦͨͦͤͯΌͭΈ ͒͡Ύ 
ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ф ͨͪͦͺ͍͜͜͡Σ ͙ͤ͊ͨͪ͊͒͟͡Υ ͙͔ͣͫͭͼ͍ͭͦΣ ͙ͭͯͪͣ͘Σ ͎͍ͭͦͪ͜͡ΎΣ 
͙͍ͨͪͦͣͫͦͫͭ͜͡Έ ͭ͊ ͤ͜΄͜Φ ˴ͦ͗ͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͙͍ͭͪ͊Ί п ͙ͪͦ͟ [12]. 

ˤ͙͍͙ͫͤͦ͟ ͭ ͔͔͙͍͙͊ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˿ͭ͊ͪ΄͙͚ 
͔ͭ͊ͨ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ (Ύ͟ ͜ ͍ ͙͍ͫ͊ͤ͒ͤ͊ͫ͟Έ͙͟ͻ ͪ͊ͤ͊͟͝ͻύ ͔ͤ Ί 
͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ ͒͡Ύ ͯ;͍ͤ͜Φ ˽͔ͪͦͭ ͚͎ͦͦ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͙ͫͨͪΎΊ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͜͝ ͭ͊ 
͎͒ͦͨͦͣ͊͊Ί ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͒ͦ ͨͦ͒͊͡Έ΄ͦ͝ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 
˭͒͊ͭͤͫͭ͜Έ ͯ;͍ͤ͜ ͘͜ ͍ͤ͊͒ͤͫͭ͜͜͜͡Ό ͯͫͨ͜΄ͤͦ ͙ͨͦ͒ͦ͊ͭ͡ ͼ͔͚ ͔ͭ͊ͨ ͔͙͊͗ͭ͘͡Έ ͍͒͜ 
͎͋͊͊ͭΈͦͻ ͺ͍͊ͭͦͪ͟͜Φ ˹͔ ͦͫͭ͊ͤͤΊ ͣͫ͜ͼ͔ ͔͔ͫͪ͒ ͙ͤͻ ͚͊ͣ͊͘Ί ͔ͺ͔͙͍ͭͤ͊͟ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ ͍ͦͫͤͦ͜ ͍͒ͦͫ͒ͯ͜ ͤ͜΄͙ͻ ͪ͊ͤ͟͝Φ ͔̇ 
͍͙͒ͦͦͭ͘͡Έ ͍ͭ͜;͙ͤ͘Ύ͙ͤͣ ͍ͦͫͭ͜Ύͤ͊ͣ ͙͙ͪͦͪͦ͋ͭ͘ ͒͜Ί͍͜ ͍ͦͫͭͤ͜͜ ͔ͣͦ͒͜͡Φ  
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SUMMARY 

Shcherba Natalia. Education of senior learners with disabilities: the experience of the 
Scandinavian Countries. 

The article is aimed at exploring the experience of the Scandinavian countries 
concerning SEN education at the senior stage. The results of the research have been obtained 
by applying the methods of literary sources analysis and of immediate observation. The term 
άŘƛǎŀōƛƭƛǘȅέ is interpreted by WHO ŀǎ άŀƴ ǳƳōǊŜƭƭŀ ǘŜǊƳΣ ŎƻǾŜǊƛƴƎ ƛƳǇŀƛǊƳŜƴǘǎΣ ŀŎǘƛǾƛǘȅ 
ƭƛƳƛǘŀǘƛƻƴǎΣ ŀƴŘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ǊŜǎǘǊƛŎǘƛƻƴǎέΦ !ŎŎƻǊŘƛƴƎ ǘƻ !ǊǘƛŎƭŜ м ƻŦ ǘƘŜ /ƻƴǾŜƴǘƛƻƴ ƻƴ ǘƘŜ 
Rights of Persons with Disability (the Ukrainian edition) the persons with disability are those 
with persistent physical, psychic, intellectual or sensory impairments whose complete 
participation in social life is restricted by their interaction with different barriers. In its turn in 
the Salamanca Statement and Framework for Action on Special Needs Education the term 
άǎǇŜŎƛŀƭ educational ƴŜŜŘǎέ is referred to as άŀƭƭ those children and youth whose needs arise 
from disabilities or learning ŘƛŦŦƛŎǳƭǘƛŜǎέΦ The term άŎƘƛƭŘǊŜƴ with special ƴŜŜŘǎέ is understood 
in the document not only as children with disabilities but also as gifted, street and working 
ones, children from remote or nomadic populations, children from linguistic, ethnic or 
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cultural minorities and children from other disadvantaged or marginalized areas or groups. In 
the same time in the Law of Ukraine άhƴ 9ŘǳŎŀǘƛƻƴέ ǘƘŜ ǘŜǊƳ άŀ ǇŜǊǎƻƴ ǿƛǘƘ ǎǇŜŎƛŀƭ 
ŜŘǳŎŀǘƛƻƴŀƭ ƴŜŜŘǎέ ƛǎ ŘŜŦƛƴŜŘ ƴŀǊǊƻǿŜǊ ς as one who requires constant or temporary 
additional support in the educational process to ensure his or her right for ŜŘǳŎŀǘƛƻƴέ. 
According to the materials of international declarations and human rights documents the 
steps meant to ensure SEN ǇǳǇƛƭǎΩ right for education include: the transition from the Medical 
to the Social disability model, inclusion implementation, empowering the participation of SEN 
pupils in social life, using technologies that help SEN pupils overcome barriers and teachers 
professional education. As it has been found out both Iceland and Norway are among the 
European leaders of implementing inclusion into secondary education (respectively 94 % and 
90 % of SEN pupils are enrolled into mainstream schools). The models of instruction practiced 
in the Scandinavian countries are: a SEN pupil studies in a mainstream class but with a 
possibility to get extra instruction and support in several subjects by a mainstream class 
teacher or by a special education teacher or in a special school; a SEN pupil is taught in a 
special class or in a special group for a shorter or longer period of time.   

Key words: senior learners, SEN pupils, inclusive education, special education, 
Scandinavian countries, experience. 
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˽;͙͜͟͡Σ ˶Ό͙͙͒ͣ͡ ˿͙ͭ͊ͪͼΈͦ͟͝-͔̉ͪͤΎͻ͍ͫ͜Έͦ͟͝Σ ˻͡Έ͎͙ ˢͤ͒ͪ͜Ί͍ͫΈͦ͟͝ ͭ͊ ͤ͜Φ ͘ ͎ͦ͡Ύ͒ͯ 
ͤ͊ ͪͦͯͣͤͤ͘͜Ύ ͪͦ͜͡ ͙͗ͤ͜͟ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͭ͊ ͝ͻ ͎ͤ͊ͣ͊͊ͤͤΎ ͎͍͙ͫ͊ͣͦͦͪ͊ͤͯ͊ͭͫ͘͜ΎΦ  

̒͟ ͋͊;͙ͣͦΣ ζ͗ͤͦ͜;͔ ͙ͨͭ͊ͤͤΎη ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ 
ͫͭͦͭͭ͜͡Ύ ͍ ͔ͦͤͭͫͭ͟͟͜ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜ ͍͙͙͊͟͟͡Ί ͍͙͚ͤ͊ͯͦ͟ 
͔͔ͤͭͪͫ͜Σ ͔ͨͪͦͭ ͍͍͊͗͊ΊͣͦΣ ΅ͦ ͙ͭ͊͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜  ͔ͤ͒ͦͫͭ͊ͭͤΎ 
͟͜͡Έͫͭ͟͜ΈΦ ˽͔ͦͭͪ͋ͯΌͭΈ ͊ͤ͊ͯ͘͜͡ ͨͪ͊ͼ͜Σ ͯ Ύ͙͟ͻ ͨ͒ͤͣ͊ͦͫ͜͜͡Έ ͦͤ͊͘;͔͔ͤ ͙ͨͭ͊ͤͤΎ 
̆Φ s ͡;͔͍ͫΈͦ͟ΌΣ ˸Φ ˨ ͦ͋ͪͦ͡Ό͍͙͋ͦͣΣ ˽Φ ˥ ͍ͪ͊͋ͦͫΈ͙ͣ͟Σ ˸Φ ˭ ͤ͜;͔ͤͦͣ͟Σ 
˸Φ ˽ ͙͎͍͙ͪͦͦͣΣ ˿Φ ˾ ͍ͯͫͦͦΌΣ ˤΦ ˿ ͭͦΌ͙ͤͤͣ͜Σ ˴Φ ̋ ͔ͨͤͦ͟͜Ό ͭ͊ ͤ͜Φ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͎ͨͦ͡Ύ͙͒ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ 
͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͒ͯͣ͟ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫͭͦͭͭ͜͡Ύ ΅ͦ͒ͦ 
͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͫͭ͊ͤͯ ͗ ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜ ͔ͨͦͭͪ͋͊ͣ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Φ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜ ό͔͔͙ͭͦͪͭ;͙͚ͤ ͊ͤ͊͘͜͡Σ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͍ͨͦͪͤ͜ΎͤͤΎύ ͔͔͊͋ͨ͘͘;͙͙͡ ͙͍ͣͦ͗ͫͭ͜͡Έ 
ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͔͍ͣ͊ͭͪ͊͜͜͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΤ ͔ͦͤͪͭͤͦ͟͟-͍ͤ͊ͯͦ͟͜ ͔͙ͣͭͦ͒ 
ό͔͎ͨͪͫͦͤͦͦ͜͡;ͤͦ-͎͋ͦͪ͊͜ͺ͜;͙͚ͤ ͔ͣͭͦ͒Σ ͔͎ͭͫͭͦͦ͟͜͡;͙͚ͤ ͭ͊ ͔͔͙͍͙͚ͪͭͪͦͫͨͭͤ͟ 
͊ͤ͊͘͜͡ύ ͍͙͙͒ͦͦ͘͡͡ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͔ͭͪ͊ͭͯͪͤ͜͜͡ ͔͔͒͗ͪ͊͡ ͘ ͔͙ͨͪͦ͋ͣ͡ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ͪ͊ͻ͍ͦͯΌ;͙ ͔ͣͭͯ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ 
ͨͪͦ͊ͤ͊ͯ͘͜͡Ίͣͦ ͨͯ͋͜͡ͼ͙͙ͫͭͯ͟ ̆Φ s ͡;͔͍ͫΈͦ͟͝ όζ˽͔͔͔ͪ͒ͯͣ͊ͤͤͦ ͙ ͔͔͙͔ͨͪ͗ͭͦΥ 
˨͔͍͙͙ͤͤ͟Σ ͙ͨͫΈͣ͊Σ ͍͙͙ͦͫͨͦͣͤ͊ͤΎηύΣ ˽Φ ˥ ͍ͪ͊͋ͦͫΈ͎ͦͦ͟ όζ˨͔΅ͦ ͍ ͍ͫͨͪ͊͜ 
͗ͤͦ͜;͙ͻ ͙͍ͭͨ͜ηύΣ ˸Φ ˨ ͦ͋ͪͦ͡Ό͍͋ͦ͊ όζ˸·͙ͫ͡ ͦ͋ ͯ;͔͔͙͙ͪ͗͒ͤ ͦͭͪ͟·ͭ·ͻ 
͔͙͗ͤͫ͟ͻ ΄ͦ͟͡ηύΣ ˸Φ ˭ ͤ͜;͔ͤ͊͟ όζˬ͔͔ͤͫͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ˾͙͙ͦͫͫηύΣ 
˸Φ ˽ ͙͎͍ͪͦͦ͊ ό˽ͦ ͍ͦͨͪͦͫͯ ͦ ͔͗ͤͫͦͣ͟ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ύΣ ˿Φ ˾ ͍ͯͫͦͦ͝ όζ˸ͦ͝ 
͙͙ͫͨͦͣͤηύΣ ˤΦ ˿ ͭͦΌͤͤ͊͜ όζ˻͍͙͔͋ͪ͊ͦ͊ͤ͘ ͚ͪͯͫͫͦ͟ ͔͗ͤ΅͙ͤ·ηύΣ ˴Φ ̋ ͔ͨͤͦ͟͜͝ 
όζˮ͘ ͙͙͙ͫͭͦͪ ͔͚͗ͤͫͦ͟ ͙͡;͙ͤͦͫͭ ͍ ˾͙͙ͦͫͫηύΦ 

ˢͤ͊͘͜͡ ͨͯ͋͜͡ͼ͙͙͙ͫͭ͟ ͤ͊ͪͦ͒ͤͦ͝ ͍͙͔ͨͪͦͫͭͭ͜͡Έ͙͟Σ ͔ͣͼ͔͙ͤ͊ͭ͟ ͙͙͙̆ͪͫͭͤ 
ˢ͡;͔͍ͫΈͦ͟͝Σ ͝͝ ͫͨ ͎͍ͦ͊͒͜ ͨͪͦ ͪͦ͋ͦͭͯ ͍̆͊ͪͫ͟͜Έͦ͟͝ ͔ͤ͒͜͡Έͤͦ͝ ͗ͤͦ͜;ͦ͝ ΄͙ͦ͟͡ 
͍͒ͦͦ͘͡ΎΊ ͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟Σ ΅ͦ ͍͙ͦͤ ͍͔ͫͨͦͤͤ͜ ͍͙ͫͨͪ͊͗ͤͣ͜ ͔͔͙͍ͨͪ͗͊ͤͤΎ͙ͣ ͭ͊ 
͙ͭͯͪ͋ͦͭ͊ͣ Ύ͟ ͊͘ ͍ͫͤͯ͊ͤͤ͜Ύ ͫ͊ͣͦ͝ ΄͙ͦ͟͡Σ ͭ͊͟ ͜ ͊͘ ͦ͗ͤͯ͟ ͯ;͔͙ͤͼΌΣ Ύ͊͟ ͙͚ͨͪ΄͊͡ 
ͤ ͊ζ͍ͤ͊;͊ͤͤΎ ͎͙ͪ͊ͣͦͭηΦ ˽͍͙͔ͪͦͫͭͭ͜͡Έ͊͟ ͍͍ͪͦͣͪͦͯ͊͊͘͜͟͡ ͨͪͦ ͔͔͎ͤͯ͟͡ ͗ͤͦ͜;ͯ 
͒ͦ͡ΌΣ ͙͚ͨͪͣ͊Ό;͙ ͙͋͘͡Έͦ͟ ͒ͦ ͔ͫͪͼΎ ͎͔ͭͪ͊͒͜͝Σ ΅ͦ ͭͪ͊ͨ͡Ύ͙ͫ͡Ύ ͘ ͝͝ ͯ;͔͙ͤͼΎ͙ͣΦ ̂ 
ͤͦͭ͊ͭ͊͟ͻ ͊͘ мутмς1872 ͪ ͪΦ ͍͊ͭͦͪ͊͟ ͍ͨͦͪͤ͜ΌΊ ͒ͦ͜͡ ͍͒ͦͻ ͍ͫͦ͝ͻ ͯ;͔͙ͤͼΈΦ ˨͡Ύ 
ͦ͒ͤ͜Ί͝ ͘ ͙ͤͻΣ ΄ͦ͊͟͡ ς Ί͙͔͒ͤ ͣͫ͜ͼ͔ ͍͒ͨͦ͜;͙ͤͯ͟ ͍͒͜ ͗͊ͻ͙͍͎ͦͦ͡ ͔͎͋ͯ͒ͤͤͦͦ ͙͗ͭͭΎΣ 
ͯ Ύͦͣͯ͟ Ί ͋͊ͭΈͦ͟  ͨΩΎ͙ͤͼΎΣ ͭΎ͗͊͟ ͪͦ͋ͦͭ͊ ͭ͊ ͔ͤͯ͗͒ͤͤͫͭ͜ΈΤ ͒͡Ύ ͤ͜΄ͦ͝  ͍͙͍;͔ͤͤΎ 
͎͙ͪ͊ͣͦͭ ͫͭ͊Ί ͊ͨͦͪͯͦ͘͟Ό ͙͍ͣͦ͗ͦͫͭ͜͡ ͙͙ͣͤͭ͘͜ ͍ͫͦΊ ͔͋͒ͤ͜ ͙͗ͭͭΎ ͤ͊ ͪͦ͘͟͜΄͔ͤ 
͙͗ͭͭΎ ͎͒ͦͪͦͦ͝ ͙͙ͯͭͪͣ͊ͤ͟Φ ˽͔ͪ΄͊ ͍͒͜;͙ͤ͊͟ ͨͦͤ͟͜;͙͊͡ ͙͗ͭͭΎ ͎͍ͫ͊ͣͦͯ͋ͫͭͦͣΣ 
͎͒ͪͯ͊ ς ζ͔ͨͦͣͪ͊͡ ͣͦͪ͊͡ΈͤͦηΦ ̆Φ s ͡;͔͍ͫΈ͊͟ ͍ͯͫ͒ͦͣ͜͡Ό͍͊͊͡ ͔͙͋ͫͫͭ͘͜͡Έ ΄͙ͦ͟͡ 
͍ ͔͔͔ͨͦͨͪ͒͗ͤ ͤ͜ ͙ͨͦ͒͋ͤ͜ͻ ͎͔͚ͭͪ͊͒͜Σ ͪͦͯͣ͘͜Ό;͙Σ ΅ͦ ͦͪͤ͟͜Έ ͼ͙ͻ ͔ͨͪͦ͋ͣ͡ ς ͯ 
͔͍͋ͨͪ͊ͤͦͣͯ͘ ͔ͨͦͦ͗ͤͤ͜͡ ͗ͤͦ͜͟ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ όˢ͡;͔͍ͫΈ͊͟Σ мфмнΣ ͫΦ рς7).  
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˨͙ͭΎ;͜ ͎͙ͫͨͦ͊͒ ̆Φ s ͡;͔͍ͫΈͦ͟͝ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΌͭΈ ͔͍͋ͨͪ͊ͤͫͭ͘͜Έ ͗ͤͦ͜͟Φ 
ˤͦͤ͊ ͎͍͊͒ͯ͊͊͘͡ ͨͪͦ ΄͡Ό͋ ͋͊ͭΈ͍͟͜Υ ͋͊ͭΈ͊͟ ͙͍ͤ͊͊͊͘͡ ζ;͔͍͙ͪͫͭͣ ͔͎ͦͫͭͦͣ͝ηΣ 
Ύ͙͚͟ ͔ͤ ͙ͦ͒ͤ ͪ͊͘ ͙͍͋ ͔ͤ ͙͡΄͔ ͙ͪͨͦͫͤ͟͜ͻΣ ͊ ͜ ͍͙͊ͫͤ͡ͻ ͙͍ͫͤ͜Τ ͣ͊ͭͪ͜ ς 
͒ͦ͋ͪͦΌ ͭ͊ ͡Ό͋͡Ύ;ͦΌΣ Ύ͊͟ ͍͙͊͗͒͘ ͤ͊͘ͻ͙ͦ͒͊͡ ͍͙͍ͨͪ͊͒͊ͤͤΎ ͋͊ͭΈ͍ͦ͟͜Φ ˴͙ͦ͡ 
ͫͭ͊ͦ͡ ͙ͨͭ͊ͤͤΎ ͨͪͦ ͍ͤ͊;͊ͤͤΎ ͎͙ͪ͊ͣͦͭ ͔͚͒ͭ͜Σ ͋͊ͭΈͦ͟ ͔͎͙͊ͭͦͪ͟;ͤͦ ͍͙͙͍ͫͭͯͨ 
͙ͨͪͦͭ ͍ͤ͊;͊ͤͤΎ ͔ͣ͊ͤ͡Έͦ͟͝ ͙͙͙̆ͪͫͭͤΣ ͍ͫ͊͊͘͟΄͙ ζ͍ͤ͊͜΅ͦ ͍͒͜;͙ͤ͜ ͎ͪ͊ͣͦͭ͊Κ 
˽͙͙ͫ͊ͭ ͡Ό͍͋ͦͤ͜ ͙͙ͫͭ͡ΚηΦ  

˨͊͜͡ ͍͊ͭͦͪ͊͟ ͙ͨ΄͔Σ ΅ͦ ͚͝ ͔͒ͯ͗ ͻͦͭͦͫ͜͡Ύ ͍;͙͙ͭͫΎΣ ͜ ͔ͤ ͙͍͒͡Ύ;͙ͫΈ ͤ͊ 
͋͊ͭΈ͍ͦͯ͟ ͊͋ͦͪͦͤͯ͘Σ ͍ͦͤ͊ ͍͔ͫ ͗ ͙ͭ͊͟ ͍͙͍;͙͊ͫ͡ΎΣ ͚͙ͨͦͭ͊͟ ͨ͒ͫͯ͜͡ͻ͍ͦͯΌ;͙ 
͙ͯͪͦ͟Σ Ύ͟͜ ͍͍͒͊͊ ͔͙ͫͣͤ͊ͪͫͭ͜-ͯ;͙͔ͭ͡Έ ͝͝ ͋ͪ͊ͭ͊ͣΦ ͍͙͙̇͊ͣ͜͟ Ί ͎͙ͫͨͦ͊͒ 
̆Φ s ͡;͔͍ͫΈͦ͟͝ ΅ͦ͒ͦ ͝͝ ͚͙ͤ͊ͦͣ͘ͻ ͍͙͒͜ͼΈ ς ͔͔ͫͫͭͪ ˸͊ͣ;͙;Φ ˤ͙ͦͤ ͙͙ͦͭͪͣ͊͡ 
͔ͨͪͪ͊ͫͤͯ͟ ͍ͦͫͭͯ͜ ͊͘ ͦͪ͒ͦͤͦͣ͟Σ ͜ ͔ͫ͊ͣ ͼ͔ ͫͭ͊ͦ͡ ͦ͒ͤ͜ΊΌ ͘ ͙ͨͪ;͙ͤΣ ;ͦͣͯ ͯ ͍ͫͦ͝ 
25ςнс ͍ͪͦ͟͜ ͍͙ͦͤ ͔ͤ ͍͙͚΄͙͡ ͊ͣ͗͘͜Υ ͍͔͙͊͊ͪ͟͡ ͤ͊ ͋͊͊͡ͻ ͔ͤ ͨ͒͜ͻ͙͙ͦ͒͡ ͒ͦ 
͙ͤͻΣ ͋ͦ ͋ͦΎ͙ͫ͡Έ ͍͔͙͊ͪͤ͘͟ͻ ͙ͨͭ͊ͤΈΣ ͤ͊ Ύ͟͜ ͍͙ͦͤ ͔ͤ ͎͙ͣͦ͘͡ ͋ ͙͒͊ͭ 
͍͍͒ͨͦ͒͜͜͜ όˢ͡;͔͍ͫΈ͊͟Σ мфмнΣ ͫΦ нпς27).  

˻͔͔͍ͨͦͫͪ͒ͦ͊ͤͦ͟ ̆Φ ˢ͡;͔͍ͫΈ͊͟ ͯ ͍ͫͦΊͣͯ ΅͔͙ͦ͒ͤͤͯ͟ ͤ͊ͭΎ͊͟Ί ͤ͊ ͔͙ͤ͒ͦ͜͟͡ 
͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜Φ ˽͙ͪͣͪͦͣ͜Σ ͘͜ ͔͙ͫͨͭ͟ͼ͙ͣͦͣ͘ ͎͊͒ͯ͘ΊΣ ΅ͦ ͤ͊;͊͡Έ͙ͤͼΎ 
͔ͤ͒͜͡Έͤͦ͝ ΄͙ͦ͟͡ ͍̆͊ͪͫ͟͜Έ͎ͦͦ͟ ͍͙͍ͭͦ͊ͪͫͭ͊ ͍ͤ͊;͊ͤͤΎ ͎͙ͪ͊ͣͦͭΣ ͔͒ ̆Φ ˢ͡;͔͍ͫΈ͊͟ 
ͨͪ͊ͼΌ͍͊͊͡ ͍;͙͔ͭ͡Έͦ͟ΌΣ ͔ͨͪ΄ͦ;͔͎͍͙ͪͦͣ ͍ͫͦͣ͝ ͍͊͒͊ͤͤ͘Ύͣ ͍͍͊͗͊͊͡ ͍ͤ͊;͙͙ͭ 
͍͒͜;͊ͭ ͙͙ͪͦ͋ͭ ͔͍͔ͪͪ͊ͤͫ όζ͔͍͔ͨͪͦΣ ;ͭͦ ͔͋ͪͦͫ͊ͭͫΎ ͙ͨͪ ͍ͻ͔ͦ͒ ;͔͍͔ͦ͊͟͡ ͍ 
͙͙ͨͪ͡;ͤ·͚ ͒ͦͣ ς ͔͙͔ͯͣͤ ͙ͨͦͦͤͭ͟͡ΈͫΎη όͪͦͫΦ͍ͣͦΦύ). ˨͊͜͡ ͍ͦͤ͊ ͨͦΎͫͤΌΊΣ ΅ͦ 
ͤ͊;͊͡Έ͙ͤͼΎ ͋ͯ͊͡ ͍͙ͻ͍ͦ͊ͤͦ͟Ό ͙ͤͫͭͭͯͭͯ͜ ͎͙͋͊ͦͪͦ͒ͤ͡ͻ ͍͙͒͜ͼΈΣ ͔͒ ͍ͤ͊;͙͊͡ 
͍ͫͭͫ͜Έ͙ͣ͟ ͔ͣ͊ͤͪ͊ͣ ͊͒͘͡Ύ ͍͎͒͊ͦͦ͡ ͊ͣ͗͗͘͜Ύ όˢ͡;͔͍ͫΈ͊͟Σ мфмнΣ ͫΦ 31). 

˻͔ͭ͗Σ ͯ ͣ͜ ͍ͪͯ͊ͤͤ͟Ύͻ ̆Φ s ͡;͔͍ͫΈͦ͟͝ ͋͊;͙ͣͦ ͝͝ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͔͊͗ͤͦͫͭ͘͜͡ 
͗ͤͦ͜;ͦ͝ ͒ͦ͜͡ ͍͒͜ ;͍ͦͦ͊͜͟͡Φ ˣ͔ ͍ͨͪ͊ͤͫͭ͘͜Έ ͙͗ͤ͜͟ ͦ͋ͯͪΌ͍͊͊͡ ͝͝Τ ͯ ͍͚ͨͪͦͫͭͤ͜͜ 
͒͜Ύ͡Έͤͦͫͭ͜ ˢ͡;͔͍ͫΈ͊͟ ͤ͊͘ͻ͙ͦ͒͊͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͔ͫ͋ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ όζ͍͔͙͒ͦͫͭΣ 
΅ͦ ͗ͤ͊͜͟ ͒͊ͭͤ͊͘ ͨͪ͊ͼΌ͍͙͊ͭη όˢ͡;͔͍ͫΈ͊͟Σ мфмнΣ ͫΦ ооύΣ ͎͙͒ͦͨͦͣͦͭ ͯ;͔͙ͤͼΎͣ 
ό͍͒͜;͊ͭ͊ͣΣ ͗ͤ͊ͣ͜͟ύ ͔ͤ͒͜͡Έͤͦ͝ ΄͙ͦ͟͡Σ ;͔͔ͪ͘ ͍ͤ͊;͊ͤͤΎ ͎ͪ͊ͣͦͭ͜ ͍͘͜͡Έ͙͙ͤͭͫΎ 
͍͒͜ ͔͋ͯ͒ͤͤͦͫͭ͜ ͚ ͙ͪͯͭͤͤͦͫͭ͜ ͝ͻ ͙͗ͭͭΎΣ ͍ͤ͊;͙͙ͭ ͝ͻ ͍͙ͨͦ͊͗͊ͭ ͙ͫ͊ͣͻ ͔͔ͫ͋Φ 

͔̋ ͙ͦ͒ͤͣ ͍͙͍͙͊͗ͣ͡ ͔͙ͣͣͯ͊ͪͤͣ ͍ͭͦͪͦͣΣ ͯ ͔ͦͤͭͫͭ͟͟͜ ͍͙ͤ͊͘;͔ͤͦ͝ 
͔͙ͣͭΣ Ί ζ˸ͦ͝ ͙͙ͫͨͦͣͤη ˿ͦͺ͜͝ ˾͍ͯͫͦͦ͝Φ ˭͎͊͒ͯΌ;͙ ͍ͫͦΌ ͎ͪͦͣ͊͒ͫΈͦ͟-
͔͎͎ͨ͒͊ͦ͜;ͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͤ͊ ͔͎͍̉ͪͤ͜͜΅͙ͤ͜Σ ͍͊ͭͦͪ͊͟ ͘͜ ͊ͨ͊ͦͣ͘͡ ͙ͦͨͫͯΊ ͫͨ͜͡Έͤ͜ 
͍͔;ͪͤ͜͜ ͊ͤ͘ΎͭͭΎ ͒͡Ύ ͫ͜͡ΈͫΈ͙͟ͻ ͻͦͨ͡ͼ͍͜ ͭ͊ ͍͒͜;͊ͭ ͯ ͍͚ͫͦ͝ ͍ͭ͊͜͡Έͤ͜Σ ͔͒ ͍͙ͦͤ 
͍;͙͙͡ ͙͊ͪͺ͔͙ͣͭͯ͟Σ ͎͔͎ͦͪ͊ͺ͜ΌΣ ;͙͙ͭ͊͡ ͍͙ͭͦͪ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ 
͙ͨͫΈ͔͙͍ͣͤͤ͟͜ ό˾͍ͯͫͦ͊Σ мфнуΣ ͫΦ 167). 

˽ͪͦ ͝͝ ͔͔ͨͪͦͤ͊ͤͤ͟Ύ ΅ͦ͒ͦ ͍͙ͪͤ͜ͻ ͍͙ͪͦͯͣͦ͘ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ;͍͍ͦͦ͜͟͜͡ ͭ͊ 
͗ͤͦ͜͟ ͎͍͙ͦͦͪͭΈ ͺ͊ͭ͟Σ Ύ͙͚͟ ͍ͦͤ͊ ͎͊͒ͯ͘ΊΥ ͻ͍͊ͪͫ͟͜Έ͊͟ ͒͜Ύ;͊͟Σ ͙ͫͭͦͪ͜͟ 
˻͔ͫ͊ͤ͒ͪ͊͟͡ ͍̒ͤ͊͟͜ ̐ͺ͙͔ͣͤͦ͟ ͙ͪͦ͋͊͡ ͍ͫΌ ͪͦ͋ͦͭͯ ͊͘ ;͍ͦͦ͊͜͟͡Σ Ύ͙͚͟ 
ͨͪ͊ͼΌ͍͍͊ ͯ ͋͊ͤͯ͟Σ ͔ͨͪͦͭ ;͔͔ͪ͘ ͻ͍ͦͪͦ͋ͯ ͔ͤ ͎ͣ͜ ͍͙͍͙ͦͤͯ͊ͭ͟ ͍ͨͦͤͦΌ ͣͪͦ͜Ό 
͍ͫͦ͝ ͍ͦ͋ͦΩΎ͙͘͟ ό˾͍ͯͫͦ͊Σ мфнуΣ ͫΦ мсуύΦ ˿Φ ˾ ͍ͯͫͦ͊ ͊͘ͻͦͨ͡ΌΊͭΈͫΎ ζ͍͙ͫͭͣ͜͡ 
ͪͦͯͣͦͣ͘η ˻Φ ̐ ͺ͙͔ͣͤͦ͟Σ Ύ͊͟ ͊ͤ͘͟͜;͙͊͡ ͙͡΄͔ ͗ͤͦ͜;ͯ ͎ͣͤ͊͘͜͜ΌΣ ͔ͨͪͦͭ 
͍ͫ͊ͣͦͦͫͭͦ͜Ό ͚͒͜΄͊͡ ͒ͦ ζ͎ͭ͊ͦͦ͟ ͤ͊ͤͤ͘ΎΣ ΅ͦ ͫͭ͊͊͡ ͍͙͙͒͊ͭͤͣ 
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͙ͫͭͦͪͦͣ͜͟η ό˾͍ͯͫͦ͊Σ мфнуΣ ͫΦ 168)Φ ˢ͍ͭͦͪ͊͟ ͘ ͎ͦͪ͒ͫͭ͜Ό ͎͍͙ͦͦͪͭΈ ͨͪͦ ͔ͭΣ ΅ͦ 
͍̆͊ͪͫ͟͜Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͍͙͍ͤ͊͘ ˻Φ ̐ ͺ͙͔ͣͤͦ͟ ͚͒ͦͫͭͦͤͦΌ ͨͪͦͺ͔ͫͦͪͫΈ͎ͦͦ͟ 
͍͊ͤͤ͘ΎΣ ͊ ͝͝ ͪͦ͋ͦͭͯ ͘ ͫͭͦͪ͜͜͝ ς ͒ ͦͭͦͪͫ͟Έͦ͟Ό ͙͔͒ͫͪͭ͊ͼ͜ΊΌΦ  

˽ͦͭͦͣͯΣ ˿Φ ˾ ͍ͯͫͦ͊ ͎͊͒ͯ͘Ί ͍ͫͦΌ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͗ͤͦ͜;͚͜ ͔ͤ͒͜͡Έ͚ͤ͜ ΄ͦ͟͜͡ 
ͣΦ ̆ ͍͊ͪͦ͊͟Φ ˤͦͤ͊ ͎͍͍ͦͪ͊ͤͦͯ͊͊͘͜͡ ͔ͭͪ͊ͭͯͪͤ͜͡ ͜;͙ͭ͊ͤͤΎ ͘ ͍͒͜;͙͊ͭ͊ͣ мт-͙ͭ 
͍ͪͦ͟͜ ͜ ͋ͯ͊͡ ͍͔͍͔ͨͤͤ͊Σ ΅ͦ ͍͔͙͙͚͟͡ ͍͙͍ͨ͡ ͤ͊ ͣͦͪ͊͡Έ͙͚ͤ ͭ͊ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙͚ͤ 
͍͙ͪͦͭͦ͘͟ ͯ;͔͙ͤͼΈ ͍ͫͨͪ͊͡ΎΊ ͍͒͊ͦ͡ ͙͚ͨ͒͋ͪ͊ͤ͜͜ ͼ͙͟͡ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ;͙ͭ͊ͤΈΦ 
˽ͤ͘͜͜΄͔Σ ͙ͦ͟͡ ͒ͦͤΈ͊͟ ˿Φ ˾ ͍ͯͫͦͦ͝ ͍͙Ύ͍͙͊͡ ͋͊͗͊ͤͤΎ ͙͒ͦ͋ͯͭ͘ ͍͙΅ͯ ͔͙ͣ͒;ͤͯ 
͍ͦͫͭͯ͜Σ ͋͊ͭΈ͙͟ ͎͙͙ͨͦͦ͒ͫ͡Ύ ͍͙͙͒ͨͯͫͭͭ͜ ͝͝ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͒ͦ ̅ͪ͊ͤͼ͜͝Φ ˿Φ ˾ ͍ͯͫͦ ͊ 
ͨͦ͝ͻ͊͊͡ ͪ͊ͦͣ͘ ͘͜ ͒ͦͤΈͦ͟ΌΦ ̂ ͝͝ ͎ͫͨͦ͊͒͊ͻ ͎͊͒ͯ͘ΊͭΈͫΎΣ ΅ͦ ͺͪ͊ͤͼͯ͘Έ͟͜ 
ͨͪͦͺ͔͙ͫͦͪ ζͪͯͫΈ͙͟ͻη ͔ͫͭͯ͒ͤͭͦ͟ ͙͍͙ͤ͊͊͘͡ ͔͒ͯ͗ ͨͪ͊ͼΈ͍͙͙͙ͦͭͣΣ ͻͦ;͊ ;͔͔ͪ͘ 
͍͒ͦͦ͜͡ ͎ͨͦ͊ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍ ͚ͪͦͫͫ͜Έ͙͟ͻ ͗ͤͦ͜;͙ͻ ͎ͣͤ͊͘͜͜Ύͻ ͍͒͜;͊ͭ͊ͣ 
͍͒ͦͦ͒ ͙ͦͫ͡Ύ ͙͒ͦ͊͒͊ͭ͟͡ ͙ͯͫ͘͡͡ΎΣ ΅ͦ͋ ͔͒ͦ͋ͪ ͍;͙͙ͭͫΎ ό˾͍ͯͫͦ͊Σ мфнуΣ ͫΦ 181). 

̂ ˽͍ͦͭ͊͜͡ ˿Φ ˾ ͍ͯͫͦ͊ ͚͙ͨͦͤ͊ͦͣ͊ͫ͘͡Ύ ͘ ζ͙͎ͦͪͤ͊͜͡ΈͤͦΌη ͗ͤͦ͜͟ΌΣ ΅ͦ 
ͦ͒Ύ͎͊͊ͫ͡Ύ Ύ͟ ;͍ͦͦ͜͟͡Σ ͙ͤͦͫ͊͡ ͦͪͦͭͯ͟͟ ͊͘;ͫͯ͜͟ ͜ ͍ͤ͊ͭ͜Έ ͔ͤ ͒ͯͣ͊͊͡ ͍͙ͻ͙͙ͦ͒ͭ 
͊ͣ͗͘͜Φ ˨͊͜͡ ͍͊ͭͦͪ͊͟ ͘͜ ͊͘ͻ͔ͦͨͤͤ͡Ύͣ ͎͍͙ͦͦͪͭΈ ͨͪͦ ͝͝ ΄͙ͪͦͯ͟ ͍ͦͫͭͯ͜Σ 
Ί͍͔͚ͪͦͨͫΈ͟͜ ͎ͨͦ͡Ύ͙͒ ͚ ͤ͊ͻ͙͙͡ ό˾͍ͯͫͦ͊Σ мфнуΣ ͫΦ муоύΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͔͍ͣͣͯ͊ͪ͜ 
˿Φ ˾ ͍ͯͫͦͦ͝ ͒͊Ί ͍͙ͨ͒ͫͭ͊͜ ͒͡Ύ ͍͙͍͍ͫͤͦ͟͜Σ ΅ͦ ͍ͦͤ͊ ͋ͯ͊͡ ͍͒ͦͦ͜͡ ͚ͫ͊ͣͦͫͭͤͦ͜Ό ͯ 
͍ͫͦ͝ͻ ͎ͪͦͣ͊͒ͫΈ͙͟ͻ ͍ͫͨͪ͊͊ͻΣ ͝͝ ͙ͪͦ͒ͤ͊ ͙͗͊͡ ͊͘ ͔͙͒ͣͦͪ͊ͭ͟;͙͙ͤͣ 
͙ͨͪͤͼ͙͙ͨ͊ͣΣ ͔͒ ͒ͯͣ͊͟ ͎ͦ͗ͤͦͦ͟ ;͔ͤ͊͡ ͫͣ͜Ω͝Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ ͫͭ͊ͭ͜Σ ͋ͯ͊͡ 
͍͙͍͊͗ͦ͡ΌΣ ͊ ͋͊͗͊ͤͤΎ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͔͔ͫ͋ ͨͦ͊͘ ͙ͪͦ͒ͤͦΌ ͙͚ͫͨͪͣ͊ͦͫ͡Ύ 
;͔͙ͤ͊ͣ͡ ͫͣ͜Ω͝ ͘ ͪͦͯͣͤͤ͘͜ΎͣΦ 

˹͔͊ͪ΄ͭ͜Σ ͔͔͚ͨͪ͒ͣͦ͜ ͒ͦ ͍͐ͪͯͤͭͦͤͦ͝ ͙ͪͦ͋ͦͭ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͙ͫͭͦͪ͊͜͟ 
ͨͦ;͊ͭͯ͟ ̆̆ ͫͭͦͭͭ͜͡Ύ ˴͔͙͙͊ͭͪͤ ͔̋ͨͤͦ͟͜͝ ζˮ͘ ͙͙͙ͫͭͦͪ ͔͚͗ͤͫͦ͟ ͙͡;͙ͤͦͫͭ ͍ 
˾͙͙ͦͫͫηΦ ˢ͍ͭͦͪ͊͟Σ ͊ͤ͊ͯ͘͜͡Ό;͙ ͫͯͫͨ͜͡Έ͔ͤ ͙͗ͭͭΎ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆˱̆ ͫͭͦͭͭ͜͡ΎΣ 
͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ͙ͨͦͭ͜͡;ͤ͜ ͔͔͍͔ͨͪͭͦͪͤͤΎ рл-ͻ ͪΦ ͙͊ͫͭ͊͘͡ ͗ͤͯ͜͟ ͎͍͔ͨ͒ͦͭͦͤͦ͜͡Ό 
͒ͦ ͣͤ͘͜Σ ͪͦͫͭ͊ͦ͘͡ ͚ ͪͦͯͣͤͤ͘͜Ύ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͔ͤ͒ͦͫͭ͊ͭͤͦͫͭ͜ ͤ͊Ύ͍ͤͦ͝ ͗ͤͦ͜;ͦ͝ 
͍͙ͦͫͭ͜Σ Ύͯ͟ ͙ͣ͊͡ ͎ͣͦͯ͘ ͙͍͙ͦͭͪͣͯ͊ͭ ͙͡΄͔ ͒ͦͤΈ͙͟ ͙͊ͣͦ͗ͤ͘ͻ ͋͊ͭΈ͍͟͜ 
ό͔̋ͨͤ͊͟͜Σ мфмпΣ ͫΦ нрф).  

˨͊͜͡ ˴Φ ͔̋ͨͤ͊͟͜ ͍͊ͯ͘͟Ί ͤ͊ ͍ͨͦͫͭͯͨͦͯ ͣͤͯ͘͜ ͫͯͫͨ͜͡Έͤͦ͝ ͍ͫ͒ͦͣͦͫͭ͜͜Σ ͯ Ύ͚͟͜ 
͗ͤ͊͜͟ ς ͚ͤ͊͋͜͡Έ΄ ͔͍͙͚͋ͨͪ͊ͤ͘ ;͔ͤ͡ ͫͣ͜Ω͝Σ ΅ͦ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͨ͒͜ ͍͚͙ͨͦ͒ͤͣ͜ 
Ύͪͣͦͣ ς ͋͊ͭΈ͍ͫ͟͜Έͦ͟͝Σ ;͍ͦͦ͜͡;ͦ͝ ͍͙͊͒͡ ͭ͊ ͫͯͫͨ͜͡Έ͙ͤͣ ͔͔͔ͯͨͪ͒͗ͤͤΎͣ ͙ͨͪͦͭ 
͔ͤ͝Φ ˬͤ͊͜͟ ͍͙ͨͦͤͤ͊ ͋ͯ͊͡ ͍͊ͦ͘Ό͍͙͊ͭ ͫͦ͋͜ ͔ͤ͒ͦͭͦͪ͊ͤͫͭ͟͜Έ ͙͎ͦͫͦ͋ͫͭͦͦ ͙͗ͭͭΎΣ 
͙͋ͯͭ ͍͍͙ͪͤͦͨͪ͊ͤͣ͜ ;͔ͤͦͣ͡ ͍͔͎ͦͤͦͤͦͦ͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͙ͣ͊ͭ ͎ͣͦͯ͘ ͊ͪͦ͋͘͡Ύ͙ͭ 
ͫͦ͋͜ ͤ͊ ͙͗ͭͭΎΣ ͙͋ͯͭ ͚ͫ͊ͣͦͫͭͤͦ͜Ό ͚ ͙ͤͦ͜͟͡ ͔ͤ ͍͙͗͊ͯ͊ͭ͟͡Σ ΅ͦ ͍ͦͤ͊ ͙ͤ͊ͪͦ͒͊ͫ͡Ύ 
͗ͤͦ͜͟Ό ό͔̋ͨͤ͊͟͜Σ мфмпΣ ͫΦ нтуς279). 

͍͙̇͊ͣ͜͟Σ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͔ͣͭͯ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ Ί ͙͍͙͚ͦͣͨ͊ͪ͊ͭͤ͟ 
ͨͯ͋͜͡ͼ͙͙ͫͭ;͙͚ͤ ͍ͭͪ͜ ζ˨͔΅ͦ ͍ ͍ͫͨͪ͊͜ ͗ͤͦ͜;͙ͻ ͙͍ͭͨ͜η ˽͍͊͊͡ ˥͍ͪ͊͋ͦͫΈ͎ͦͦ͟ ς 
ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͔ͨͦͭ͊Σ ͨͯ͋͜͡ͼ͙ͫͭ͊Φ ˽͍ͦͪͤ͜ΌΌ;͙ ͗ͤͦ͜;ͯ ͍ͦͫͭ͜ΎͤͫΈͯ͟ ͍ͫͨͪ͊ͯ 
ͤ͟͜ͼΎ ̆˱̆ ͫͭͦͭͭ͜͡Ύ ͍ ˾ͦͫ͜͝Σ ˽ͦ͡Έ΅͜ ͭ͊ ˥͙͊͡;͙ͤ͜ ό˾ͯͫ͜ ˢ͍͚ͫͭͪͫ͜Έ͟͜ύ͚Σ ͍͊ͭͦͪ 
͍͍ͯ͊ͯ͊͘͟ ͤ͊ ͝ͻ ͍͒ͣͤͤͫͭ͜͜͜ΈΦ 
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̂ ˾͚ͦͫͫ͜Έ͚͟͜ ͔ͣͨͪ͜͜͝Σ ͤ͊ ͒ͯͣͯ͟ ͍͊ͭͦͪ͊Σ ͗ͤ͊͜͟ ͍͔͗ ͋ͯ͊͡ ζ͎ͪͦͣ͊͒Ύͤͦ͟Ό ͍ 
͙ͪͤ͘͜ͻ ͨͦΎ͍͊ͻ ͍͎ͨͦͫͭͯͨͦͦͦ ͪͯͻͯ ͫͯͫͨ͜͡Έ͎ͤͦͦηΣ Ύ͊͟ ͔͍͍ͨͦ͗ͪͭͯ͊͊͡ ζͤ͊ ͍͍ͭ͊ͪ͜ 
͋͊ͭΈ͍͟͜΅͙͙ͤη ͔͒ͯ͗ ͎͋͊͊ͭͦΤ ͍͙ͨͪͦͫͭͤ͜ͼΈͯ͟ ͗ͤͦ͜;ͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͍ͤ͜ ͙͍͍ͤ͊͊͘ 
ζͻ͔͍͙ͪͫͭͦͣ ͨͦͻͦ͒ͦͣ ͯ ͤ͊ͪͦ͒ηΣ Ύ͙͚͟ ͍͍͍͒͋ͯ͊ͫ͜Ύ ͍ ͯͫ͜ͻ ͤ͊ ͦ;͊ͻΦ ˱ͤ΄͊ ͍ͫͨͪ͊͊ ς ͯ  
˽ͦ͡Έ΅͜Σ ͔͒ ͗ͤ͊͜͟ ͫͭͦͭ͝Έ ͤ͊ ͤ͊͘;ͤͦ ζ͙ͤ͗;ͦͣͯ ͔ͫͭͯͨͤ͜ ͍ͨͪͦͫͭͤ͜ΈͦͣͯΣ Ύ͟ ͜ 
͎ͪͦͣ͊͒ͫΈͦͣͯ͟ηΣ ͍ͦͤ͊Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ς ͨ͊ͤ͜Σ ;͙ ͨ͊ͤͤͦ;͊͟Σ ͊ ͍͔͗ ͨͦͭͣ͜ ς 
ζ͙͙ͦ͒ͤͼΎ ͍͔͙͎ͦͦ͟͡ ͎ͯͪͭͯ ͡Ό͒ͤͦͫͭ͜ηΦ ˥͍ͦͦͪΎ;͙ ͨͪͦ ˥͙͊͡;͙ͤͯΣ ͍͊ͭͦͪ ͯ͊ͯ͘͟ΊΣ ΅ͦ 
͔ͤ ͤ͊͘ΊΣ ΅ͦ ͔ͭ͊͟ ζ͍ͦͫͭͤ͜Ύ ͔͗ͤ΅͙ͤ͊ ͍ ˥͙͊͡;͙ͤ͜η ό͍ͣͦͦΌ ͙͎ͦͪͤ͊ͯ͜͡ύΣ ͔͒ ͔ͤͣ͊Ί 
΅͔ ͗ͦ͒ͤͦ͝ ͍͒ͦ͜;ͦ͝ ͎ͣͤ͊͘͜͜͝Σ ͊ ζ͗ͤͦ͜;͔ ͙ͨͭ͊ͤͤΎ ͨͦ;͊ͦ͡ ͙͙ͨͪͦ͒͊ͭͫ͟Ύ ͭ͜͡Έ͙͟ 
͔͔ͭͨͪηΦ ˱͘ ͊͘ͻ͔ͦͨͤͤ͡Ύͣ ˽Φ ˥ ͍ͪ͊͋ͦͫΈ͙͚͟ ͙ͦͨͫͯΊ ͍͙ͨͪͦͫͭͤ͜ͼΈͯ͟ ͒͜Ύ͡Έͤͫͭ͜Έ ͗ͤͦ͜͟ 
˾ͦͫ͜͝ όζͯͪ͊ͤͦ͟͟͝ ͭ͊ ͍ͣͦͫͦͦ͟͟η ς ͍͊ͭͦͪ), ͙͍ͤ͊͊͘Ό;͙ ͼ͔͚ ζ͗ͤͦ͜;͙͚ ͙ͭͨη 
͚ͤ͊͋͜͡Έ΄ ͪͯͻ͙͍͙ͣ͡Σ ͍ͦͫͭͤͣ͜͜ ͭ͊ ͍͙ͨͦͫͭͯͨͦͣ ό˥͍ͪ͊͋ͦͫΈ͙͚͟Σ муфоύΦ  

˻͔ͭ͗Σ ͔ͣͦ͗ͣͦ ͙͙͙ͨͪͨͯͫͭͭΣ ΅ͦ ͍͊ͭͦͪ ͫͻ͍͊͡Έͤͦ ͍͙͍ͫͭ͊ͫΎ ͒ͦ 
͍͙ͨͪͦͫͭͤ͜ͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ͦͫ͜;͔͙ͤͻ ͗ͤͦ͜͟Σ ͍͍͊͗͊Ό;͙Σ ΅ͦ ͍͙ͦͤ ͚ͤ͊͘΄͙͡ 
͍͙ͨͪ͊͡Έ͔ͤ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͤ͊͋ͯͭͣ ͤ͊ͤͤ͘ΎͣΦ ́͊ͯ͟ ͪͦ͋ͦͭͯ ͍ͤ͜ ͙͍ͤ͊͊͘Ί 
ζ͔ͨͪͪ͊ͫͤͦ͟ΌηΣ ͊ ͙͙ͨͪ͊͒͟͡ ͍͙ͨͪͦͫͭͤ͜ͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ς ζ;͍͙͙͊ͪͤͣ͜ 
͙ͦ͋ͪ͊͊ͣ͘ ͗ͤͦ͜͟-͒Ύ;ͦ͟η ό˥͍ͪ͊͋ͦͫΈ͙͚͟Σ 1893).  

˱͙ͫͭͦͪ;͙͚ͤ ͙ͤ͊ͪͫ ˸͙͙ͦ͟͡ ˭ͤ͜;͔ͤ͊͟Σ ͗ͯͪͤ͊ͫͭ͊͜͡Σ ͔͔ͦͪͪͫͨͦͤ͒ͤͭ͊͟ 
˽͔͔ͭͪ͋ͯͪ͘Έ͎ͦͦ͟ ͔͔͎ͭͪ͊͡ͺ͎ͤͦͦ ͎͔͍͊ͤͭͫͭ͊ ζˬ͔͔ͤͫͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ˾͙͙ͦͫͫη 
ͨͦ;͙ͤ͊ΊͭΈͫΎ ͔͎ͨͪ͊͜ͺ͙͊ͣΥ ζ˹͊ͪͦ͒ͤ͊ ͍ͨͪͦͫͭ͊͜ Ί ͎͍ͦͦͤͦ͡Ό ͦͨͦͪͦΌ ͔͍͙͒ͪ͗͊ ͭ͊ 
͔͔͒͗ͪͦͣ͡ ͚͎ͦͦ ͒ͦ͋ͪͦ͋ͯͭͯΣ ͊ ͭͦͣͯ ͔͔͍͎͙ͨͪ͊͊ͣ ͍͙ͨͪͦͫͭ͜ ͣ͊ΌͭΈ ͙͍͙ͦͪͫͭͯ͊ͭͫ͟Ύ 
͍ͫ͜ ͙ͦͫͦ͋ ͔͋͘ ͙ͪͤ͘͜ͼ͜ ͯ ͫͭ͊ͭ͜ ͭ͊ ͍͊ͤͤ͘͜η ό˽͔ͪͦͭ͟ ͍ͯͫͭ͊ͯ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Σ 
1856 ͪ ΦύΤ  ζˬͤ͊͜͟ ς ͼ͔ ͺͦͪͣ͊Σ ͯ Ύ͚͟͜ ͍͙͍ͨ͊͡͡ΎΊͭΈͫΎ ͡Ό͍͒ͫͭͦηΣ ζ˿͍ͭ͜ ͙͗ͤ͜͟ ς 
͚͍ͤ͊ͪͤ͜͜΄͙͚ ͙͊͋ͪͫ ͺ͙͘͜;͎ͤͦͦ ͭ͊ ͣͦͪ͊͡Έ͎ͤͦͦ ͙͗ͭͭΎ ͤ͊ͪͦ͒ͯΣ ͊͒͘͡Ύ ͎ͭͦͦΣ ΅ͦ͋ 
͙ͫ͊ͫͭ͟͡ ͒ͯͣͯ͟ ͨͪͦ ͫͯͫͨ͜͡Έ͍ͫͭͦΣ ͒ͦͫͭ͊ͭͤΈͦ ͙ͤ͊ͭ͘Σ Ύͦ͟Ό ͍͎ͨͦ͊ͦΌ ͍ ͤΈͦͣͯ 
͙ͦͪͫͭͯ͟ΊͭΈͫΎ ͗ͤ͊͜͟η όˢ͔͔͚ͣ͒ ˤͤ͜Έ͚ͦ͊͡Σ ͺͪ͊ͤͼͯ͘Έ͙͚͟ ͻ͙ͯ͒ͦ͗ͤ͟Σ ͔ͭͪ͊ͭͦͪ͜͡ύΤ 
ζ̂ ͪ͊ͤ͊͟͝ͻΣ ͔͒ ͗ͤͯ͜͟ ͙͙ͨͪͤ͗ͯΌͭΈΣ ͼ͙͍͊͘͜͜͡ͼ͜Ύ ͒ͪΎͻ͜͡ΊΣ ͭ͜ ͗ ͔͍͙͒ͪ͗͊Σ ͔͒ ͗ͤ͊͜͟ 
͍ͦͫ͜;͔ͤ͊Σ ͣͦ͗ͯͭΈ ͙ͣ͊ͭ ͤ͊͒͜Ό ͤ͊ ͍͔ͫͭ͜͡ ͚ͣ͊͋ͯͭͤΊη όˬ͍ͦͤͦΣ ͨͯ͋͜͡ͼ͙ͫͭύ 
όͪͦͫΦ ͣ ͍ͦΦύΤ ζ͙̉ ͚͝Σ ͚ͪͦͫͫ͜Έ͚͟͜ ͗ͤ͜ͼ͜Σ ͍͍͙ͨͪͦ͒ͦ͗ͯ͊ͭ ͍͍͒ͣͦ͜͡Ύ͙ͭ ͍ ͍͍ͪͤͦͨͪ͊͜Ω͝ ͘ 
;͍͙ͦͦ͊ͣ͜͟͡ ͍ ͍ͦͫͭ͜͜Σ ͨͦͫ͊͒͊ͻΣ ͯ ͚ͭͦ ͙͚ͫ͊ͣ ;͊ͫΣ ͙ͦ͟͡ ͔ͫ͊ͣ ͤ͊ ͔ͤ͝ ͣ͊Ίͣͦ ͤ͊͒͜͝ ͤ͊ 
͒ͯͻ͍͔ͦͤ ͍͔ͦͤͦͤͤ͡Ύ ͭ͊ ͣͦͪ͊͡Έ͔ͤ ͔͔ͨ͒ͤͫͤͤ͜Ύ ͤ͊΄͎ͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Η ˤͦͤ͊ 
͍͔͒ͦ͊͡Σ Ύͦ͟͝ ͍͙͙ͫͦͭ ͔ͣͦ͗ ͒ͦͫΎ͎͙ͭΗη ό̅Φ ˨ ͦͫͭͦΊ͍ͫΈ͙͚͟ύΤ ζ˹͊ͯ͊͟ ͭ͊ ͙͔ͣͫͭͼ͍ͭͦ 
ͣͦ͗ͯͭΈ ͙͋ͯͭ ͍͙͙͙͒ͪͭͣ͜͟ ͗ͤ͜ͼ͜ ͭ͊͟ ͫ͊ͣͦΣ Ύ͟ ͜ ;͍͍ͦͦͦ͜͟͜͡ ό˸Φ ˴͍͊ͭͦ͟ύΦ ˤͦ;͔͍͙͒ΈΣ 
͙͍͔͔ͨͪ͒ͤ͜ ͔ͭͪ͊ͭͦͪͦͣ͜͡ ͔͎ͨͪ͊͜ͺ͙ ͍ͫ͒͜;͊ͭΈ ͨͪͦ ͒ͦͫͭ͊ͭͤΈͦ ͔͋ͪ͊͜͡͡Έͤ͜ ͎ͨͦ͡Ύ͙͒ 
͍͊ͭͦͪ͊ ͤ͊ ͪͦ͡Έ ͙͗ͤ͜͟ ͯ  ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ 

˨͊͜͡ ;͙ͭ͊ΊͣͦΣ ΅ͦ ͔ͨͦͦ͗ͤͤ͡Ύ ͙͗ͤ͜͟  ͎ͯͦ͗ͤͦͦ͟ ͤ͊ͪͦ͒ͯ Ί ͙ͨͦ͊ͤͦͣ͘͟͟ 
͍ͪͤ͜Ύ ͚͎ͦͦ ͯ͟͡Έ͙ͭͯͪ ͍ ͪͤ͘͜͜ ;͙͊ͫ ͚͎ͦͦ ͙ͫͭͦͪ͜;͎ͤͦͦ ͋ͯͭͭΎΦ ˹͊ ͒ͯͣͯ͟ 
˸Φ ˭ ͤ͜;͔ͤ͊͟Σ Ί͙͒ͤͦΌ ͚ͫͭͦ͜͟Ό ͍ͦͫͤͦͦΌ ͤ͊ͼ͜͝ ͭ͊ ͔͍͙͒ͪ͗͊ Ί ΄ͦ͊͟͡Σ Ύ͊͟ ͒͊Ί 
͍ͦͫͭͯ͜ ͜ ;͍ͦͦ͊ͣ͜͟͡Σ ͜ ͗ͤ͊ͣ͜͟ ό˭ͤ͜;͔ͤͦ͟Σ  мфлмΣ ͫΦ мύΦ ˤͤ͜ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ͍ ˾ͦͫ͜͝ 
͍͒ͣͤͤͫͭ͜͜͜Ό ζ͗ͤͦ͜;͎ͦͦ ͙ͨͭ͊ͤͤΎη ͫͭ͊͊͡ ͋ͦͪͦͭΈ͋͊ ͙͗ͤ͜͟ ͊͘ ͍ͨͪ͊ͦ ͤ͊ ͍ͦͫͭͯ͜Σ 
ͭͦ͒͜ Ύ͟ ͼ͔ͤͭͪͦͣ ζ͗ͤͦ͜;͎ͦͦ ͙ͨͭ͊ͤͤΎη ͤ͊ ˭͊ͻͦ͒͜ ς ͎͊ͭ͊͜ͼ͜Ύ ͊͘ ͙ͨͦͭ͜͡;ͤ͜ ͭ͊ 
͎ͪͦͣ͊͒ΎͤͫΈ͟͜ ͍ͨͪ͊͊ ͗ͤͦ͜͟Φ ˢ͍ͭͦͪ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͦͫ͟͜͡Έ͙͟ ͍͙͍ͨ͡ ͗ͤͦ͜͟ ;͔͔ͪ͘ 
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ͫͣ͜ΩΌ ͤ͊ ͍͙͍͊͗͜͡΄͜ ͙ͫͭͦͪͦͤ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͙͗ͭͭΎ Ί ͔͔͔͋͊ͨͪ͘͘;͙ͤͣΣ ͙ͨͭ͊ͤͤΎ 
͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜ ͔͙͗ͭ͡Έ ͔ͤ ͯ ͨͦ͡΅͙ͤ͜ ͔͙ͣ͊ͤͫͨ͊ͼ͜͝Σ ͊ Ί ͍ͦͫͤͦͤͦΌ ͍͍͒ͨͦ͒͒͜͜Ό 
ͤ͊ ζ͗ͤͦ͜;͔ ͙ͨͭ͊ͤͤΎη ͍ ˾ͦͫ͜͝Φ  

˹͊ ͚͎ͦͦ ͔͔ͨͪͦͤ͊ͤͤ͟ΎΣ ͗ͤ͊͜͟ ͣ͊Ί ͍ͨͪͦ͒ͤͯ͜ ͪͦ͡Έ ͯ ͙ͪͦ͒ͤ͜ Ύ͟ 
ζ͙͚͋͗͊͡΄͊Ύ ͍͙͔ͦͫͨͭ͊ͭ͡Έ͙ͤͼ͊η όͪͦͫΦ ͍ͣͦΦύ ͭ͊ ζ͎ͨͦ͒ͪͯ͊ ;͍ͦͦ͊͜͟͡ηΦ 
˴͙͙ͦͪͫͤͣ ͯ ͪͯͫ͜ ͊͘ ͗ͤͦ͜;ͯ ͔͙ͣ͊ͤͫͨ͊ͼ͜Ό ͍ ˾ͦͫ͜͝Σ ΅ͦ ͣ͊͊͡Σ ͤ͊ ͒ͯͣͯ͟ ͍͊ͭͦͪ͊Σ 
͔͒͋͘͜͡Έ΄͎ͦͦ ζ͙͍ͯͪͦ͒͡·͔ ͺͦͪͣ·η όͪͦͫΦ ͍ͣͦ.)Σ ͍ͤ͜ ͍͍͊͗͊Ί ͙͔͔ͨͦͫͤ͡ 
͋͊͗͊ͤͤΎ ͗ͤͦ͜͟ ͒ͦ ͍͙ͦͫͭ͜ ͚ ͨͦΎ͍ͯ ͍͙͙͒͊ͭͤͻ ͒͜Ύ;ͦ͟ ͙ͤ͊ͯ͟ ͭ͊ ͍ ͤ͜΄͙ͻ ͫͺ͔ͪ͊ͻ 
ͫͯͫͨ͜͡Έ͎ͤͦͦ ͙͗ͭͭΎΦ 

˸Φ ˭ ͤ͜;͔ͤͦ͟ ͊ͫͯ͒͗ͯ͘Ί ͍ͨ͊ͤͤͯ͜ ͒͡Ύ ͎ͭͦͦ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͒ͯͣͯ͟ Ύ͟ 
͍ͫͭͫ͜Έ͙͟ͻ ͗ͤͦ͜͟Σ ΅ͦ ͙͋ͯ͡ ͍͙ͻ͍ͦ͊ͤ͜ ͘ ͔ͣͭͦΌ ζ͙͙ͨͦͦͤͭ͡ ;͍͍ͦͦ͜͟͜͡ηΣ ͭ͊͟ ͜ ;ͦͦ͡-
͍͍͜͟͜Σ ΅ͦ ͙͍͙͒ͦͭͪͣͯ͊ͫ͡Ύ ͨ͊ͭͪ͊ͪ͜ͻ͙͊ͭͤͻ ͎ͨͦ͡Ύ͍͒͜Σ ͊͘ Ύ͙͙ͣ͟ ͗ͤ͊͜͟Σ ΅ͦ ͙ͦͭͪͣͯΊ 
͎͚ͣͤ͊ͤͯ͘͜͜ ͊͋ͦ ͍͙΅ͯ ͍ͦͫͭͯ͜Σ ͍ͭͪ͊;͊Ί ͎ͪ͊ͼ͜Ό ͭ͊ ͗ͤͦ͜;ͫͭ͜ΈΣ ͊ ͤ͊ͯ͊͟ ͍͎͊͊͘͜͡ 
͙ͤ͘΅ͯΊ ͔͚͔ͫͣͤ͜ ͍͎͙ͦͤ΅͔ ͭ͊ ͙͍ͨ͒ͪ͊͜Ί ΄͡Ό͋ ό˭ͤ͜;͔ͤͦ͟Σ мфлмΣ ͫΦ рύΦ ζ˴ͦͦͫ͊͡͡Έ-
͙ͤͣ ͊͘ ͔͎͋ͯ͒ͫͭ͘͘͜͡Ό ͎͔͊ͪͯͣͤͭͦͣηΣ ΅ͦ ͍͙ͪͫ͜ ͍͙͟͡Ό;ͤͦ ͤ͊ ͚ͪͦͫͫ͜Έͦͣͯ͟ ͐ͪͯͤͭ͜Σ 
ͨͯ͋͜͡ͼ͙ͫͭ ͙͍ͤ͊͊͘Ί ͒ͯͣͯ͟Σ ͎͒ͤͦ͘͜ ͘ Ύͦ͟Ό ͗ͤ͊͜͟Σ ΅ͦ ͎͔ͨͪ͊ͤ ͙͒ͦ͋ͯͭ͘ ͍ͦͫͭͯ͜Σ 
͍ͭͪ͊;͊Ί ͣͦͪ͊͡Έͤ͜ ͙ͨͪͤͼ͙͙ͨ ͭ͊ ͍͒ͦͦ͘͡ΎΊ ͫͦ͋͜ ζ͍ͦ͡Έ͙ͤͦͫͭ ͙ ͍͔ͫͭͯͨ͊ͭ ͍ 
͔͍͙͔ͤͨͦͦͭ͘͡͡ΈͤͯΌ ͍ͫΎ͘Έ ͫ ͣͯ͗;͙͚ͤͦη όͪͦͫΦ ͍ͣͦΦύ ό˭ͤ͜;͔ͤͦ͟Σ мфлмΣ ͫΦ рύΦ  

ˢ͍ͭͦͪ͊ ͦ͋ͯͪΌΊ Ύ͟ ζ͔ͤͪͦͯͣͤͫͭ͘͜Έ ͋͊ͭΈ͍͟͜ηΣ ͭ͊͟ ͜ ζ͔͍͎͍ͤ͊ͫͭͦ͜͡η 
͔͍͙ͪͤ͟͜ͼ͍ͭ͊ ͗ͤͦ͜;͙ͻ ͎͚ͣͤ͊͘͜͜Σ Ύ͔͟ ͎ͤ͊ͣ͊͊ͦͫ͡Ύ ͋ͯ͒Έ-Ύ͙͙ͣ͟ ͙͊ͫͦ͋͊ͣ͘ 
͍͍͙͙ͣͦͭ ͍͙͙ͨͯͫͤ͟ͼΈ ͭ͊ ͍͙͊͒͊͟͡;ͦ͟ ͔ͤ ͍͍͍͙͒͒ͯ͊ͭ͜͜ ͍͙΅͜ ͗ͤͦ͜;͜ ͙ͯͪͫ͟Φ ˹͊ 
͒ͯͣͯ͟ ˸Φ ˭ͤ͜;͔ͤ͊͟Σ ͤ͊ͯ͊͟ ͨͦͭͪ͋ͤ͊͜ ͗ͤ͜ͼ͜ ͔ͤ ͒͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͙͍͒ͨͦͣ͜͡ ͭ͊ 
͔͍͙͒ͪ͗͊ͤͻ ͨͦͫ͊͒Σ ͊ ͒͡Ύ ͍͎ͪͦͯͣͦͦͦ͘ ͍͙ͪͦͭͯ͘͟ ͤ͊ ͍ͪͤ͜͜ ͘ ;͍ͦͦ͜͡;͙ͣ 
ό˭ͤ͜;͔ͤͦ͟Σ мфлмΣ ͫΦ 8). ˾͍͙͚ͦͯͣͦ͘ ͍͙ͪͦͭͦ͘͟ ͭ͊ ͍ͤ͊ͯͦ͊͟ ͍ͦͫͭ͊͜ ͨͦͭͪ͋ͤ͊͜ ͗ͤ͜ͼ͜ 
Ύ͟ ͔ͣ͊ͭͪ͜Σ Ύ͟ ͙͒ͪͯ͗ͤ͜Σ Ύ͟ ;͔ͤͯ͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ͍ͤ͜ ͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ 
͔ͤ ͨͦͭͪ͋ͤͦ͜ ͣ͘͜΄͍͙ͯ͊ͭ ͙ͨͭ͊ͤͤΎ ͍ͨͪ͊͊ ͙͗ͤ͜͟ ͤ͊ ͍ͦͫͭͯ͜ ͘͜ ͙ͨͦͭ͜͡;͙͙ͤͣ ͭ͊ 
͎ͪͦͣ͊͒ΎͤͫΈ͙͙ͣ͟ ͍͙ͨͪ͊͊ͣΣ ͊͘ Ύ͟͜ ͍͔͙͡ ͋ͦͪͦͭΈ͋ͯ ͤ͊ ˭͊ͻͦ͒͜Φ 

˻͔ͭ͗Σ ͎ͨͦ͡Ύ͙͒ ͤ͊ ͗ͤͦ͜;ͯ ͍ͦͫͭͯ͜ ˸Φ ˭ ͤ͜;͔ͤ͊͟ Ί ͍͒ͦͦ͜͡ ͎͔͙͍͙͙ͨͪͦͪͫͤͣΣ 
ͻͦ;͊ ͚ ͔ͤ ͍͜͡Έ͙͙ͤͣ ͍͒͜ ͔͔͙͍ͫͭͪͦͭͨ͜ ͨͪͦ ͔ͭΣ ΅ͦ Ί ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͗ͤͦ͜;͙ͣΣ ͊ ΅ͦ ς 
;͍ͦͦ͜͡;͙ͣΦ ˤ͙ͫͭͯͨ͊Ό;͙ ͊͘ ͍ͪͤͯ͜ ͘ ;͍ͦͦ͜͡;ͦΌ ͗ͤͦ͜;ͯ ͍ͦͫͭͯ͜Σ ͍ͤ͜ ͍͔ͫ ͗ ͙ͭ͊͟ 
͍͍͍͊͗͊Σ ΅ͦ ͫͺ͔ͪͦΌ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͤ͊͋ͯͭͻ ͤ͊ͤ͘Έ ͒͡Ύ ͙͗ͤ͜͟ Ί ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜Σ 
͋ͦ ͔ͫ͊ͣ ;͔͔ͪ͘ ͫͣ͜ΩΌ ͗ͤ͊͜͟ ͣ͊Ί ͍͙͍ͨ͡ ͤ͊ ͫͯͫͨ͜͡Έ͍ͫͭͦΤ ͋ͦͪͦͭΈ͋ͯ ͊͘ ͙ͨͦͭ͜͡;ͤ͜ ͭ͊ 
͎ͪͦͣ͊͒ΎͤͫΈ͟͜ ͍ͨͪ͊͊ ͗ͤͦ͜͟ ͍ͤ͜ ͍͍͍͊͗͊ ͔ͤ͊ͭͯ͊͟͡ΈͤͦΌ ͍ ˾͚ͦͫͫ͜Έ͚͟͜ ͔ͣͨͪ͜͜͝Φ 

˨͊͜͡ ͎ͪͦ͘͡Ύ͔ͤͣͦ ͫͭ͊ͭͭΌ ͔͎͎ͨ͒͊ͦ͊Σ ͨͯ͋͜͡ͼ͙ͫͭ͊ ˤ͙͙ͦͦ͒ͣͪ͊͡ ˿ͭͦΌͤͤ͊͜ 
ζ˻͍͙͔͋ͪ͊ͦ͊ͤ͘ ͚ͪͯͫͫͦ͟ ͔͗ͤ΅͙ͤ·ηΣ ͙ͤ͊ͨͫ͊ͤͯ ͔ͭͪ͊ͭͦͪͦͣ͜͡ ͘͜ ͎͙ͤ͊ͦ͒ 
͍͒͊͒ͼΎ͙ͭͨΩΎ͙ͭͪ͜;;Ύ ͍͔ͫͭͦͪͤͤΎ ͗ͤͦ͜;͙ͻ ͎͚ͣͤ͊͘͜͜Φ ˢ͍ͭͦͪ ͙͙ͪͭͯ͟͟Ί ͎ͨͦ͡Ύ͙͒ 
͔͍ͨͤͦ͝ ;͙͙͊ͫͭͤ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͨͪͦ ͔͙ͤ͒ͦͨͯͫͭͣͫͭ͜Έ ͔͍͙͋ͫͭ͊ͤͦ͘ͻ ͗ͤͦ͜;͙ͻ ͔͔ͫͪ͒ͤ͜ͻ 
͍͊͊͒͘͟͜͡ ό͎͚ͣͤ͊͘͜͜ύΣ ͙͍ͤ͊͊͘Ό;͙ ͝ͻ ζ͍͎͙ͦͪͦ͊ͣ ͚ͪͦͫͫ͜Έͦ͟͝ ͗ͤͦ͜;ͦ͝ ͎ͣͤ͊͘͜͜͝ηΦ  

˿͔͔ͪ͒ ͙ͨͪ;͙ͤ ͔͍͍͔ͤ͒ͦͦͤͤ͡Ύ ͍ͤ͜ ͯ͊ͯ͘͟Ί ͭ͊͟͜Υ ζ ͎͔͔ͤͪ͊͡ΈͫΈ͊͟ ͒ͦͤΈ͊͟ 
͔ͤ ͔ͣͦ͗ ͙͙ͫ͒ͭ͜ ͊͘ ͦ͒ͤ͜ΊΌ ͨ͊ͪͭͦΌ ͘ ͒ͦͤΈͦ͟Ό ͪ͊ͣ͊ͪ͊͟Χ ͎ͣͤ͊͘͜͜Ύ ͔ͤ ͒͊Ί 
͍ͫͨͪ͊͗ͤΈͦ͝ ͍͙ͦͫͭ͜Σ ͋ͦ ͔ͤ ͍ͤ͊;͊Ί ͎͍͙͙ͦͦͪͭ ͺͪ͊ͤͼͯ͘Έͦ͟Ό ͍ͣͦͦΌΧ ͨͫ͜͡Ύ 
͊ͤ͘͟͜;͔ͤͤΎ ͎ͣͤ͊͘͜͜͝ ͍͒͜;͊ͭ͊ ͎ͨͪ͊ͤͯͭΈ ͨͦ͒͊͡Έ΄ͦ͝ ͙ͤ͊ͯ͟ΦΦΦηΦ ˤ͙ͤ͊͘Ό;͙ 
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͔͙ͤ͒ͦ͜͟͡ ͗ͤͦ͜;ͦ͝ ͎͚ͣͤ͊ͤͦ͘͜͜͝ ͍͙ͦͫͭ͜Σ ͍͊ͭͦͪ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ζ͗ͤͦ͜;͊ ͎ͣͤ͊͘͜͜Ύ 
͙ͤ͘΅͙͊͡ ͙ͨͭ͊ͤͤΎ ͨͪͦ ͫͯͭͭΊ͍ͯ ͍ͦͫͭͤ͜Ό ͍͒ͣͤͤͫͭ͜͜͜Έ ;͍ͦͦ͊͜͟͡ ͭ͊ ͙͗ͤ͜͟Χ ͼ͜ 
ͨͦͤΎͭͭΎ ͦ Ί͋͒ͤ͊ͤ͜ ͍ ͦ͒ͤͦͣͯ ͨͦͤΎͭͭ͜ ζ͡Ό͙͒ͤ͊ηΣ ΅ͦ ͙ͨͪͨͯͫ͊͟Ί ͔͒Ύ͟͜ 
ͺ͎ͦͦ͘͜͜͜͡;ͤ͜ ͍͒ͣͤͤͦͫͭ͜͜͜ ͣ͗͜ ͫͭ͊ͭΎ͙ͣΣ ͔ͤ ͒ͦͨͯͫ͊͟Ί  ͣͦͪ͊͡Έͤͦ͝ ͊͋ͦ ͍ͪͦͯͣͦͦ͘͝ 
͔͔͍͎͙ͨͪ͊ ͎ͦ͒ͤͦͦ ͤ͊͒ ͤ͜΄͙ͣηΦ ˢ͍ͭͦͪ ͫͻ͍͊͡Έͤͦ ͍͎͒ͯͯ͜͟ΊͭΈͫΎ ͜ ͨͪͦ ͪͦ͡Έ 
͗ͤͦ͜;ͦ͝ ͎ͣͤ͊͘͜͜͝ ͍ ͨͦ͒͊͡Έ΄͚͜ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͝͝ ͍͙ͻ͍ͦ͊ͤͦ͟Σ ͍͊͒͘Ύ͙͟ ;ͦͣͯ 
͗ͤ͊͜͟ ͍ͦͨ͊ͤͯ͊͊͡ ͍;͙͔ͭ͡ΈͫΈͯ͟ ͨͪͦͺ͔ͫ͜ΌΣ ͍͙͊ͯ͘͟Ό;͙ ͤ͊ ͼΈͦͣͯ ΄͡Ύͻͯ Ύͫͭ͟͜Έ 
͍ͫͦΊ͝ ͨͪ͊ͼ͜ ͭ͊ ͫͯͣͤͤͫͭ͜͜͡Έ όˤΦ ˿ͭͦΌͤͤ͜Σ мууоΣ ͫΦ оттς378).  

˻͔ͭ͗Σ ˤΦ ˿ ͭͦΌͤͤ͜ ͯ ͍͚ͫͦ͝ ͪͦ͋ͦͭ͜ ͫͻ͍͊͡Έͤͦ ͍͎͍͍͒ͯͯ͊ͫ͜͟Ύ ͨͪͦ ͗ͤͦ͜;ͯ 
͎͚ͣͤ͊ͤͯ͘͜͜ ͍ͦͫͭͯ͜Σ Ύ͊͟ ͍͒͊͊͊͡ ͎ͣͦͯ͘ ͍͒͜;͊ͭ͊ͣ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͔͔ͫ͋ ͍ 
͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͘͜ ͪͦͯͣͤͤ͘͜Ύͣ ͍͙͍ͫͭ͊ͫΎ ͒ͦ ͝͝ ͔͍ͤ͒ͦ͜͟͜͡Σ ͍͙͍ͫͭͯͨ͊ ͊͘ 
ͨͦ͒͊͡Έ΄͔ ͝͝ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎΦ ˽͎͔͙͍͙ͪͦͪͫͤͣ ͋ͯͦ͡ ͜ ͚͎ͦͦ ͔͔ͨͪͦͤ͊ͤͤ͟Ύ ͨͪͦ 
͍ͪͦͯͣͦͯ͘ ͚ ͣͦͪ͊͡Έͤͯ ͍ͪͤͫͭ͜͜Έ ;͍͍ͦͦ͜͟͜͡ ͭ͊ ͗ͤͦ͜͟Φ 

˽͙ͫΈ͔͙ͣͤͤ͟Σ ͔͙͚ͭͪ͊ͭͯͪͤ͜͡ ͙͙ͪͭ͟͟ ˸͙ͦ͊͟͡ ˨ͦ͋ͪͦ͡Ό͍͋ͦ ͭ͊ͦ͗͟ ͔ͤ 
ͫͭͦΎ͍ ͦͫͭͦͪͦͤΈ ζ͗ͤͦ͜;͎ͦͦ ͙ͨͭ͊ͤͤΎηΦ ̂ ͍͚ͫͦ͝ ͫͭ͊ͭͭ͜ ζ˸·͙ͫ͡ ͦ͋ ͯ;͔͔͙͙ͪ͗͒ͤ 
ͦͭͪ͟·ͭ·ͻ ͔͙͗ͤͫ͟ͻ ΄ͦ͟͡ηΣ ͍͚ͤ͊͒ͪͯͦ͊ͤ͟͜ ͯ ͗ͯͪͤ͊͜͡ ζ˾͙͚ͯͫͫ͟ ͍͔͙ͫͭͤ͟ηΣ 
͍͊ͭͦͪ ͍ͪͦͣͪͦͯ͘͜͟Ί ͤ͊͒ ͔ͨͪͦ͋ͣͦ͡Ό ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜Σ 
͍͍͊͗͊Ό;͙ ͝͝ ͊ͭͯ͊͟͡ΈͤͦΌ ͭ͊ ͍͙͍͊͗ͦ͡ΌΦ ˤͤ͜ ͪͦͤ͜͜;ͤͦ ͍͙ͫͣ͜ΌΊ ͙͙͚ͯͭͭ͊ͪͤ͜͡ 
͎ͨͦ͡Ύ͒ ͤ͊ ͗ͤͯ͜͟Υ ζͤͯ ͍ͤ͊͜΅ͦ ͍͒͜;͙ͤ͜ ͍ͦͫͭ͊͜Κ ΧΎͯ͟ ͙ͨͪ͊ͭ͟;ͤͯ ͙ͦͪͫͭ͟Έ ͍͙ͦͤ ͘ 
͔ͤ͝ ͙ͣ͊ͭͣͯͭΈΚΦΦΦ ˴͊ͪΩΊͪ͊Κ ˴͊ͪΩΊͪ͊ ͝ͻ ͜ ͭ͊͟ ͪͦͯͣͦ͘͘͜͡ ͍ ;ͦͣͯ ͨͦ͡Ύ͎͊ΊΥ 
͎͔͊ͪͤͤΈ͔͟ ͙ͦ͋͡;;ΎΣ ͺͪ͊ͤͼͯ͘Έ͊͟ ͍ͣͦ͊ ͭ͊ ͭ͊ͤͼ͜Σ ͊ ͚͎͍ͤ͊ͦͦͤ͜͡΄͔ ς 
͙͔ͨͪ͒͊ͤΧη ό˸Φ ˨ͦ͋ͪͦ͡Ό͍͋ͦΣ муруΣ ͫΦ нмфύΦ ˽͍ͦͪͤ͜Ύ͡Έͤ͊ ͙͙ͫͭ͊ͭͫͭ͊͟ όͨͦ 
͟͜͡Έͦͫͭ͟͜ ͯ;͍ͤ͜ ͭ͊ ͯ;͔͙ͤͼΈύΣ Ύͯ͟ ͍͙ͤ͊ͦ͒ͭΈ ͍͊ͭͦͪΣ ͍͙͒ͦͦ͒ͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͊ͪͭͦ͘͟͝ ͗ͤͦ͜;ͦ͝ ͙͔͙ͫͫͭͣ ͍ͤ͊;͊ͤͤΎΣ ͍ͤ͜ ͎͔͊ͪͯͣͤͭͯΊ ͙ͦͪͫͭ͟Έ 
͍͙͙͒ͪͭ͜͟ͻ ΄͟͜͡Σ ͍ͤ͊;͊ͤͤΎ ͍ Ύ͙͟ͻΣ ͔ͤ ͍͙͍͒ͪ͊ͦ͜͡ ͍͒͜;͙ͤͯ ͍͒͜ ͫͣ͜Ω͝ όͤ͊ ͍͒ͣͤͯ͜͜ 
͍͒͜ ͙͙͊ͪͭ͘͟ͻ ͍ͨ͊ͤͫͦͤ͊ͭ͜͜ύΣ ͍͔ͫͭͪ͒͗ͯΌ;͙Σ ΅ͦ ͤ͊ͤͤ͘ΎΣ ͙ͦͭͪͣ͊ͤ͜ ͍͒͜;͙ͤͦΌ ͍ 
͚ͭ͊͟͜ ΄ͦ͟͜͡Σ ͪ͊͟΅͔ ͍͊ͫͦ͘Ό͍͙͊ͭͣͯͭΈͫΎ ͍͙ͻ͍ͦ͊ͤͦ͟Ό ͜ ͍ͦͤ͊ ͚͔ͤ͊͒͘ ͣ͝ ͨ͜͡΄͔ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ό˸Φ ˨ͦ͋ͪͦ͡Ό͍͋ͦΣ муруύΦ  

˶͊ͪ͜͟ ͭ͊ ͔͎͎ͨ͒͊ͦ ˸͙ͦ͊͟͡ ˽͙͎͍ͪͦͦ ͯ ͫͭ͊ͭͭ͜ ζ˽ͦ ͍ͦͨͪͦͫͯ ͦ ͔͗ͤͫͦͣ͟ 
͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘η ͭ͊ͦ͗͟ ͍͍ͨ͒͒͊͊͜ ͙͙ͪͭ͟ͼ͜ ͤ͊Ύ͍ͤͯ ͙͔ͫͫͭͣͯ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜Σ 
͙͍ͤ͊͊͘Ό;͙ ͝͝ ͔͎͋ͯ͒ͦ͘͘͡Ό ͭ͊ ͊ͫͭ͊ͪͦ͘͜͡Ό ό˸Φ ˽͙͎͍ͪͦͦΣ мууоΣ ͫΦ нслύΦ ˤ͙ͻ͍ͦ͊ͤͤΎΣ 
ͤ͊ ͚͎ͦͦ ͒ͯͣͯ͟Σ ͙ͪͦ͋ͦ͡ ͘ ͙͗ͤ͜͟ ͡Ύ͡Έͯ͟Σ ͍͔ͫͭͦͪͤͯ ͤ͊ ͨͦ͊͘͟Σ ͊ ͍͙ͨͦͤͤͦ ͋ͯͦ͡ ͙͋ 
͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͚ͪ͊ͤͤ͜ ͍͙ͪͦͭͦ͘͟ ͙͔ͣͫͤͤ͡Ύ ͭ͊ ͍ͦ͜͡Σ ΅ͦ ͔ͤͦ͋ͻ͒ͤ͜͜ ͚͝ ͭ͊͟ ͫ͊ͣͦΣ Ύ͟ 
 ͜ ;͍͍ͦͦͦ͜͟͜͡ ό˸Φ ˽ ͙͎͍ͪͦͦΣ мууоΣ ͫΦ нснύΦ ˹͊ ͚͎ͦͦ ͒ͯͣͯ͟Σ ͗ͤͦ͜;͊ ͍ͦͫͭ͊͜ 
͔͍ͨͦͭͪ͋ͯ͊͊͡ ͣͤ͘͜Σ ͍͊͒͘Ύ͙͟ ;ͦͣͯ ͗ͤ͊͜͟ ͎ͣͦ͊͘͡ ͙͋ ͚͊ͤ͘Ύ͙ͭ ͔͔ͤ͊͗ͤ͡ ͣͫ͜ͼ͔ ͍ 
ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ ΅ͦ ͋ ͍͍͒ͨͦ͒͊ͦ͜͜͡ ͝͝ ͡Ό͒ͫΈ͚͟͜ ͎͒ͤͦͫͭ͜͜ ͚ ͍͙ͪͦͯͣͦͣ͘ ͒͋ͤͦͫͭ͘͜Ύͣ ό˸Φ 
˽͙͎͍ͪͦͦΣ мууоΣ ͫΦ нспύΦ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ˸Φ ˽ ͙͎͍ͪͦͦ ͍͒ͦͨͯͫ͊͟ ͔͙ͣ͊ͤͫͨ͊ͼ͜Ό ͯ 
͍͙ͻ͍ͦ͊ͤͤ͜ ͭ͊ ͍ ͍ͦͫͭ͜͜ ͙͗ͤ͜͟Σ ͔ͨͪͦͭ ͍͋ͯ ͙ͨͪͦͭ ͝͝ ͨͦ΄͙͔ͪͤͤΎ ͤ͊ ͫͯͫͨ͜͡Έͤ͜ 
͙͙ͤͫͭͭͯͭ͜Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͚͎ͦͦ ͔͔͍ͨͪ͒ͦ͜ ͎ͨͦ͡Ύ͙͒ ΅ͦ͒ͦ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜ ͔ͤ 
͍͙ͫͭͦͫͯ͊ͫ͡Ύ ͫ͊ͣͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͨͦͨ͜͡΄͔ͤͤΎ  ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͙ͫͭ͊ͤͦ΅͊ ͙͗ͤ͜͟Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˤ͙͍;͔ͤͤΎ 
ͨͯ͋͜͡ͼ͙͙ͫͭ;͙ͤͻ ͨͪ͊ͼΈ ͔͙ͦͪͣ͟ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͒ͯͣ͟ ͎͒ͪͯͦ͝ 
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͍͙͙ͨͦͦͤ͡ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫͭͦͭͭ͜͡Ύ ό̆Φ s ͡;͔͍ͫΈͦ͟͝Σ ˽Φ ˥ ͍ͪ͊͋ͦͫΈ͎ͦͦ͟Σ 
˸Φ ˭ ͤ͜;͔ͤ͊͟Σ ˿Φ ˾ ͍ͯͫͦͦ͝Σ ˤΦ ˿ ͭͦΌͤͤ͊͜Σ ˴Φ ̋ ͔ͨͤͦ͟͜͝ ͭ͊ ͤ͜Φύ ͍͍͒ͦ͜ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ 
͔͙ͨͪͦ͋ͣ͡ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦΣ ͤ͊ ͝ͻ ͒ͯͣͯ͟Σ ͔ͤ ͍͍͒ͨͦ͒͊͊͜͜͡ 
͙͊ͨͭ͊ͣ͘ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͤ͊ ͔͙͒ͣͦͪ͊ͭ͟;ͤ͜ ͭ͊ ͔͋ͪ͊͜͡͡Έͤ͜ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͍ ͔͍͒ͪ͗͊͜Φ  

˹͊ ͍͒ͣͤͯ͜͜ ͍͒͜ ͊͘ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͪͦͯͣͤͤ͘͜Ύ ͔͙ͨͪͦ͋ͣ͡ ζ͗ͤͦ͜;͎ͦͦ 
͙ͨͭ͊ͤͤΎη ό͋ͦͪͦͭΈ͋͊ ͊͘ ͤ͊͒͊ͤͤΎ ͗ͤ͜ͼ͜ ͙ͨͦͭ͜͡;͙ͤͻ ͭ͊ ͎ͪͦͣ͊͒ΎͤͫΈ͙͟ͻ  ͍ͨͪ͊ύΣ ͯ 
˾͚ͦͫͫ͜Έ͚͟͜ ͔ͣͨͪ͜͜͝ ͙͍ͣͦ͗ͫͭ͜͡Έ ͚͎ͦͦ ͍͙ͪ͜΄͔ͤͤΎ ͍͋͊;͊͊ͫ͡Ύ ͍ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ 
͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜ ό͍͔ͫͭͦͪͤͤΎ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͒͡Ύ ͗ͤͦ͜͟ 
ͯͫ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͍ͫͭ͊ͤ͜Σ ͍ͨͪ͊ͦ ͗ͤͦ͜͟ ͤ͊ ͍ͪͤͯ͜ ͍ͦͫͭͯ͜ ͘ ;͍͙ͦͦ͊ͣ͜͟͡Σ ͤ͊͒͊ͤͤΎ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͙͙ͦͭͪͣ͊ͭ ͍͙΅ͯ ͍ͦͫͭͯ͜ ͭͦ΅ͦύΦ  

˽͎͔͙͍ͪͦͪͫͤ͊ ;͙͊ͫͭͤ͊ ͔͎͔ͤͭͤ͜͜͡ͼ͜͝ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆˱̆ ς ͨͦ;͊ͭͯ͟ 
̆  ̆ͫͭͦͭͭ͜͡Ύ ͍͙ͫͭͯͨ͊͊͡ ͊͘ ͣͤͯ͘͜ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͫͭ͊ͭͯͫͯ ͙͗ͤ͜͟Φ ˽͔͍͙͙ͪ͒ͫͭ͊ͤ͟ 
͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͎ͪͦͣ͊͒ͫΈͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͒ͯͣ͟ ͍͍͙͊͗͊͡Σ ΅ͦ ͗ͤ͊͜͟ ͔ͣͦ͗ 
͙͋ͯͭ ͔ͤ ͙͡΄͔ ͣ͊ͭͪ͜ΩΌΣ ͙͒ͪͯ͗ͤͦΌΣ ͎͒ͦͣͦͦͫͨͦ͒͊ͪͦ͟ΌΣ ͍ͦͤ͊ ͫͨͪͦͣͦ͗ͤ͊ 
͒ͦ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͍ ͤ͜΄͙ͻ ͫͯͫͨ͜͡Έ͙ͤͻ ͎͊ͯ͘͡ΎͻΣ ͒͡Ύ ;͎ͦͦ ͚͝ ͜ ͔ͤͦ͋ͻ͒ͤ͊͜ 
͚͒ͦͫͭͦͤ͊ ͍ͦͫͭ͊͜Φ 

˹͊ ͨͦ͒͊͡Έ΄͔ ͍͙͍;͔ͤͤΎ ͎͍͊ͫͯͦͯ͘͡Ί ͨͯ͋͜͡ͼ͙͙ͫͭ;͙͚ͤ ͒ͦͪͦ͋ͦ͟ ͘͜ 
ͦͤ͊͘;͔ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͔͍͙ͨͪ͒ͫͭ͊ͤͼΈ ͗ͤͦ͜ͼ͍ͭ͊ ͘ ͙͍ͣͦ͗ͦ͡Ό ͙͍ͦͣͨ͊ͪ͊ͭͤͦ͟Ό 
ͻ͊ͪ͊͟ ͔͙͙ͭͪͫͭͦ͟Ό ͔͎͍ͪͦͤ͜͜ ͙̂ͪ͊ͤ͟͝Σ ΅ͦ ͍ ͍͙͚͒ͦͫ͒͗ͯ͊ͤ͜͡ ͔ͨͪͦ͒͜ ͍ͻ͙͙ͦ͒͡ ͒ͦ 
ͫ͊͒ͯ͟͡ ˾͚ͦͫͫ͜Έͦ͟͝ ͭ͊ ˢ͍ͫͭͪͦ-͎̂ͦͪͫΈͦ͟͝ ͔͚ͣͨͪ͜͜Φ  
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1. ˢ͡;͔͍ͫ͊͟ΎΣ ̆Φ ˨Φ όмфмнύΦ ˽͔͔͔ͪ͒ͯͣ͊ͤͤͦ ͙ ͔͔͙͔ͨͪ͗ͭͦΥ ˨͔͍͙͙ͤͤ͟Σ ͙ͨͫΈͣ͊Σ 
͍͙͙ͦͫͨͦͣͤ͊ͤΎΦ ˸͍ͦͫ͊͟Υ ͙́ͨΦ ͭ-͍͊ ˿·͙ͭͤ͊ (Alchevska, Kh. D. (1912). Conceived and 
experienced: diaries, letters, memories. Moscow: Publishing house of Sytin society). 
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͙̂ͪ͊ͤ͟͝ муупς1939. ˴͙͍͝Υ ˶͙͋͒͜Έ όBohachevska-Khomiak, M. (1995). White on white. 
Women in Public Life of Ukraine 1884ς1939. Kyiv: Lybid). 

3. ˨͔΅ͦ ͍ ͍ͫͨͪ͊͜ ͗ͤͦ͜;͙ͻ ͙͍ͭͨ͜Φ ˽͍͊ͦ͡ ˥͍ͪ͊͋ͦͫΈ͙͚͟Φ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ 
http://krasnopillia.info/2014/09/17/descho-v-spravi-zhinochyh-typiv/ (Somewhat in the case 
of female types. Retrieved from: http://krasnopillia.info/2014/09/17/descho-v-spravi-
zhinochyh-typiv/). 
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(2008). Ushinsky and modernity. Moscow). 

5. ˨ͦ͋ͪͦ͡Ό͍͋ͦΣ ˹Φ s Φ όмуруύΦ ˸·͙ͫ͡ ͦ͋ ͯ;͔͔͙͙ͪ͗͒ͤ ͦͭͪ͟·ͭ·ͻ ͔͙͗ͤͫ͟ͻ ΄ͦ͟͡Φ 
˾͙͚ͯͫͫ͟ ͍͔͙ͫͭͤ͟Σ ́Φ мпΣ 218231 (Dobroliubov, N. A. (1858). Thoughts on the establishment 
of open female schools. Russian bulletin, Vol. 14, 218231).  

6. ˭͙ͤ;͔ͤͦ͟Σ ˹ Φ ̐ ΦόмфлмύΦ ˬ͔͔ͤͫͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ˾͙͙ͦͫͫΦ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪ 
(Zinchenko, N. (1901). ²ƻƳŜƴΩǎ ŜŘǳŎŀǘƛƻƴ ƛƴ wǳǎǎƛŀΦ St. Petersburg). 

7. ˶͙ͻ͊;͔͍͊Σ ˩ Φ όмфлмύΦ ˸͔͙͊ͭͪ͊͡· ͒͡Ύ ͙͙͙ͫͭͦͪ ͔͎͗ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ˾͙͙ͦͫͫ 
(1856ς1880). ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪ (Likhachev, E. (1901). Materials for the historȅ ƻŦ ǿƻƳŜƴΩǎ 
education in Russia (1856ς1880). St. Petersburg). 

8. ˸͊͊ͤ͡;ͯ͟-˾͙͋͊͟Σ ˻Φ ˭ Φ όнллпύΦ ˬͤͦ͜;͙͚ ͪͯͻ Ύ͟ ͔͎͒ͦͦ͜͜͡Ύ ͜ ͙ͨͪ͊ͭ͊͟͟ ͫͯͫͨ͜͡Έ͙ͤͻ 
ͣͤ͘͜Φ ˻͍͙ͫͤͦ ͔ͭͦͪ͜͝ ͎͔͔ͤ͒ͪ͊Υ ͍ͤ͊;͊͡Έ͙͚ͤ ͙ͨͦͫ͋ͤ͜͟Φ ˴͙͍͝Υ ζ˴˱˿η όMalanchuk-Rybak, O. Z. 
(2004). ²ƻƳŜƴΩǎ ƳƻǾŜƳŜƴǘ ŀǎ ŀƴ ideology and practice of social change. Fundamentals of 
the theory of gender: a manual. YȅƛǾΥ άYL{έ).  
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9. ˽͙͎͍ͪͦͦΣ ˹Φ ˮ Φ όмуфоύΦ ˽ͦ ͍ͦͨͪͦͫͯ ͦ ͔͗ͤͫͦͣ͟ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Φ ˻͍͙͔͋ͪ͊ͦ͊ͤ͘Σ рς8, 
260ς267 (tƛǊƻƘƻǾΣ bΦ LΦ όмуфоύΦ hƴ ǘƘŜ ƛǎǎǳŜ ƻŦ ǿƻƳŜƴΩǎ ŜŘǳŎŀǘƛƻƴΦ Education, 5ς8, 260ς267). 
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11. ˿ ͙͔͒ͦͪͤͦ͟Σ ˻Φ όнлмтύΦ ˥ͪͦͣ͊͒ͫΈ͊͟ ͜ ͙͍ͨͪ͊ͭͤ͊ ͤ͜͜ͼ͙͍͊ͭ͊͜ Ύ͟ ;͙͙ͤͤ͟ ͍͙ͪͦͭͯ͘͟ 
͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͯ ͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆˱̆ ς ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭͦͭͭ͜͡ΎΦ ˽͔͎͎͒͊ͦ͜;ͤ ͙ͤ͊ͯ͜͟Υ ͔ͭͦͪ͜ΎΣ 
ͫͭͦͪ͜͜ΎΣ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ф (73), 167ς178 (Sydorenko, O. (2017). Public and private 
initiative as a factor in the development of higher education in the second half of the XIX ς at 
the beginning of the XX century. Pedagogical sciences: theory, history, innovative 
technologies, 9 (73), 167ς178). 

12. ˿ ͣͦ͡ΎͪΣ ˶ Φ ˻ Φ όмффуύΦ ˸͙͔ͤͯ͡ ͙͊ͪ͊͒͘ ͚ͣ͊͋ͯͭͤΈ͎ͦͦΦ ˬͤͦ͜;͙͚ ͪͯͻ 
˹͊͒͒ͤͨͪ͜ΎͤͫΈͦ͟͝ ͙̂ͪ͊ͤ͟͝ ͎͒ͪͯͦ͝ ͨͦ͡Φ ̆˱̆ ς ͨ ͦ;Φ ̆̆ ͫͭΦ ˿͙ͭͦͪͤ͜͟ ͫͭͦͪ͜͜͝Φ ˻͔͒ͫ͊ όSmolar, L. 
A. (1998). ¢ƘŜ Ǉŀǎǘ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΦ ²ƻƳŜƴΩǎ ƳƻǾŜƳŜƴǘ ƻŦ ǘƘŜ 5ƴƛŜǇŜǊ ¦ƪǊŀƛƴŜ ƻŦ ǘƘŜ ǎŜŎƻƴŘ 
half of the XIX ς the beginning of the XX century. History pages. Odessa). 

13. ˿ ͭͦΌ͙ͤͤΣ ˤΦ ̒ Φ ˻͍͙͔͋ͪ͊ͦ͊ͤ͘ ͚ͪͯͫͫͦ͟ ͔͗ͤ΅͙ͤ· όмууоύΦ ˬ͔͔ͤͫͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Υ 
͔͎͎͙ͨ͒͊ͦ;͔͙͚ͫ͟ ͙ͫͭͦ͟͡ ͒͡Ύ ͙͔͔͚ͪͦ͒ͭ͡Σ ͍͙ͤ͊ͫͭ͊ͤͼ ͙ ͍͙͍ͤ͊ͫͭ͊ͤͦ͟Σ ͙͍͔͒͊͊ͣ͘·͚ ͙ͨͪ 
˿͊ͤͭ͟-˽͔͔͎͙ͭͪ͋ͯͪͫ͟ͻ ͔͙͗ͤͫ͟ͻ ͎͙͙ͣͤ͊͘Ύͻ,5, 373ς378 (Stoiunin, V. Ya. Education of a 
Russian woman (1883). Female education: a pedagogical leafletfor parents and mentors 
ǇǳōƭƛǎƘŜŘ ŀǘ ǘƘŜ {ǘΦ tŜǘŜǊǎōǳǊƎ ²ƻƳŜƴΩǎ Dȅmnasium, 5, 373ς378). 

14. ͔͙̋ͨͤ͊͟Σ ˩ Φ ˹ Φ όмфмпύΦ ˮ͘ ͙͙͙ͫͭͦͪ ͔͚͗ͤͫͦ͟ ͙͡;͙ͤͦͫͭ ͍ ˾͙͙ͦͫͫΦ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪ 
(Shchepkina, E. N. (1914). From the history of the female personality in Russia. St. 
Petersburg). 
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ˢ͍ͤͭͦͤͦ͊ ˩͔ͤ͊͡. ˽͔ͪͦ͋ͣ͊͡ ͔͎͗ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ͔ͦͭ;͔͍͔͚ͫͭͤͤͦ 

͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͣ·͙ͫ͡ ͍͚ͭͦͪͦ ͍͙ͨͦͦͤ͡· ̆˱̆ ς ͤ ͊;͊͊͡ ̆̆ ͍ ͔͊͟. 
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SUMMARY 

Antonova Olena. ¢ƘŜ ǇǊƻōƭŜƳ ƻŦ ǿƻƳŜƴΩǎ ŜŘǳŎŀǘƛƻƴ ƛƴ ǘƘŜ domestic pedagogical 
thought of the second half of the XIX ς the beginning of the XX century. 

The article analyzes the studies of individual figures of the public-pedagogical movement 
of the second half of the XIX ς the beginning of the XX century ƻƴ ǘƘŜ άǿƻƳŜƴΩǎ ƛǎǎǳŜέΦ 

The aim of the article is to analyze the views of the representatives of the pedagogical 
ǘƘƻǳƎƘǘ ƻŦ ǘƘŜ ǎǘǳŘƛŜŘ ǇŜǊƛƻŘ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǊŜƭŀǘƛƻƴ ƻŦ ǿƻƳŜƴΩǎ ŜŘǳŎŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ƴŜŜŘǎ 
of social development. 

Methods of research: general scientific methods: theoretical analysis, generalization, 
comparison ς have been used to make the conclusions; specific scientific methods: 
personologic-biographical method, textual and retrospective analysis have allowed to 
analyze literary sources on the research problem. 
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The study of the works of some representatives of the pedagogical thought of the 
second half of the XIX ς the beginning of the XX century (Kh. Alchevska, P. Hrabovskyi, 
M. Dobroliubov, M. Zinchenko, M. Pirohov, S. Rusova, K. Shchepkina) proved the urgency of 
ǘƘŜ ƛǎǎǳŜ ƻŦ ǊŜŦƻǊƳƛƴƎ ǿƻƳŜƴΩǎ ŜŘǳŎŀǘƛƻƴΣ ǿƘƛŎƘΣ ƛƴ ǘƘŜƛǊ ƻǇƛƴƛƻƴΣ ŘƛŘ ƴƻǘ meet the demands 
of society for democratic and liberal transformations in the state. 

¦ƴƭƛƪŜ ǘƘŜ ²ŜǎǘŜǊƴ 9ǳǊƻǇŜŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ άǿƻƳŜƴΩǎ ƛǎǎǳŜǎέ 
όǎǘǊǳƎƎƭŜ ŦƻǊ ǇǊƻǾƛǎƛƻƴ ƻŦ ǿƻƳŜƴΩǎ ǇƻƭƛǘƛŎŀƭ ŀƴŘ ŎƛǾƛƭ ǊƛƎƘǘǎύΣ ƛƴ ǘƘŜ wǳǎǎƛŀƴ 9ƳǇƛǊŜΣ ǘƘŜ 
posǎƛōƛƭƛǘȅ ƻŦ ƛǘǎ ǎƻƭǳǘƛƻƴ ǿŀǎ ǎŜŜƴ ƛƴ ǘƘŜ ƴŜŜŘ ǘƻ ǊŜŦƻǊƳ ǘƘŜ ǎȅǎǘŜƳ ƻŦ ǿƻƳŜƴΩǎ ŜŘǳŎŀǘƛƻƴ 
(creation of education institutions for women of all social statuses, the right of women to 
equal education with men, opening access to higher education, etc.). 

The progressive part of the intelligentsia of the second half of the XIX ς the beginning 
of the XX century advocated the change in the social status of women. Representatives of 
public-pedagogical thought believed that a woman could be not only a mother, wife, 
housewife, she was able to self-fulfillment in other social sectors, for which she also needed 
decent education. 

For further study deserves journalistic work on the problem of female representatives 
with a possible comparative characteristic of the regions of Ukraine, which during the 
investigated period were part of the Russian and Austro-Hungarian empires. 

Key words: pedagogical thought, second half of the XIX ς the beginning of the XX 
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˿ͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤͦ͘͟ ͟͡Ό;͍ͦ͜ ͨͦͤΎͭͭΎ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ς ζͦͤ͟ͼ͔ͨͭͯ͊ͣ͘͜͡ηΣ ζ͔ͤ͒͡-͊ͪͭηΣ 
ζ͔͊ͣͪ͊͟ ͦ͋ͫͯͪ͊͟ηΦ ˤ͙͍͔ͫͭͤͦ͜͡ ͫͭͦͪ͜͜Ό ͍͙ͪͦͭͯ͘͟ ͔ͤ͒͡-͊ͪͭ͊ ͍ ̂ͪ͊ͤ͟͜͝ ͭ͊ ͍ͫͭ͜͜Φ 
˻͔͔ͪͫͤͦ͟͡ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ͜ ͙͊ͫ͊͒͘ ͭ͊ ͙ͨͪͤͼ͙ͨ ͒͜͝ ͔͊ͣͪ͟ ͦ͋ͫͯͪ͊͟ ˴Φ ˨ ͪͯͪ͜ ͤ͊ ͙ͨͪ͊͒͟͜͡ 
͙ͭ͊͟ͻ ͊ͪͭ-ͦΩ͋Ί͍ͭ͟͜Σ Ύ͟ ζ͍͙̆͡Έ͍ͦ͊ ͨ͊͊ͭ͊͡ηΣ ζ͙̆͊ͭͤ͊ ͔͚ͭͤ͜ηΣ ζ˸͔ͦͪ ͣͤ͘͜ηΣ ζ˭ͦͪΎͤ͊ 
ͨ͊͊ͭ͊͡ηΣ ζ˽͊͊ͭ͊͡ ͔ͤ͋͊ ͜ ͎ͪ͜ηΣ ζ̆ ͣ͊ͪͤ͊ ͔͊ͣͪ͊͟ ͒͡Ύ ͔͔͍͒ͪ ͜ ͔ͤ͋͊ηΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͦͤ͟ͼ͔ͨͭͯ͊ͣ͘͜͡ ͯ ͙͔ͣͫͭͼ͍ͭ͜Σ ͔ͤ͒͡-͊ͪͭΣ ͔͊ͣͪ͊͟ ͦ͋ͫͯͪ͊͟Σ ˴ͪͫ͜ 
˨ͪͯͪ͜Φ 

 
˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ  ̂ ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ͊ͻ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͙͔͙ͫͫͭͣ 

͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͯ ͍ͫͭ͜͜͡ ˴ͦͤͼ͔ͨͼ͜͝ ζ˹͍ͦͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ΄͙ͦ͟͡η 
ͦ͒ͤ͜ΊΌ ͘ ͟͡Ό;͍͙ͦͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Σ Ύ͙͙ͣ͟ ͣ͊Ί ͍͙ͦͦ͒ͭ͜͡ ͯ;͔ͤΈ Ί ͦ͋ͤ͊ͤͫͭ͘͜͜Έ 
ͭ͊ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎ ͯ ͫͺ͔ͪ͜ ͯ͟͡Έ͙ͭͯͪΣ ΅ͦ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ζ͒͊ͭͤͫͭ͘͜Έ ͙ͪͦͯͣͭ͘͜ 
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͍ͭͦͪ ͙ ͙͔ͣͫͭͼ͍ͭ͊Σ ͺ͍͙ͦͪͣͯ͊ͭ ͍͊ͫͤ͜͡ ͙͔ͣͫͭͼΈ͟͜ ͙ͫͣ͊͟Σ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍͙͙ͪ͊͗͊ͭ 
͔͒͜͝Σ ͍͒ͦͫ͒͜ ͭ͊ ͨͦ;ͯͭͭΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙͔ͣͫͭͼ͍ͭ͊Φ ̇Ύ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ 
͔͔ͨͪ͒͋͊;͊Ί ͎͙͔͋ͦ͟͡ ͪͦͯͣͤͤ͘͜Ύ ͍͊ͫͤͦ͡͝ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͔͙͒ͤͭ͜;ͤͦͫͭ͜ Ύ͟ ͨ͒͐ͪͯͤͭ͜Ύ 
͍͙͎͒ͪͭͦͦ͜͟ ͍͔ͫͭ͊ͤͤ͡Ύ ͭ͊ ͍͎͙ͨͦ͊ ͒ͦ ͪͦͣ͊ͭͭ͘͝Ύ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͍͙͔ͪ͊͗ͤͤΎ ͤ͜΄͙ͻη 
(˹ ͍ͦ͊ ͯͪ͊ͤͫ͟͝Έ͊͟ ΄ͦ͊͟͡ύΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͔͔ͦͪͫͤͦ͟͡͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ 
ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͍͍͒͋ͯ͊͜ΊͭΈͫΎΣ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ 
ͯͪͫͯ͟ ζ˸͙͔ͫͭͼ͍ͭͦηΦ ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ˽͎͙ͪͦͪ͊ͣ ͘ ͙͔ͣͫͭͼ͍ͭ͊ ͒͡Ύ ͎͊͊͘͡Έͤͦ-
͍ͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ όмлςмм ͙͊ͫ͟͡ύ ό˸͙͔ͫͭͼ͍ͭͦύΣ ͫͭ͊ͪ΄͙͙ͦ͊ͫͤ͟͟͡ 
ͣ͊ΌͭΈ ͚͙͙ͦͤ͊ͦͣͭͫ͘Ύ ͘ ͙͔ͣͫͭͼ͍ͭͦͣ ͙ͪͤ͘͜ͻ ͯ͟͡Έ͙ͭͯͪͤͻ ͔͎͍ͪͦͤ͜͜ ͍ͫͭͯ͜Σ 
ͫͺ͍͙ͦͪͣͯ͊ͭ ͪͦͯͣͤͤ͘͜Ύ ͍͊͘Ίͣͦ͒͜͝ ͣ͗͜ ͙͙ͪͤͣ͘͜ ͯ͟͡Έ͙ͭͯͪ͊ͣΣ ͍͙͙ͯͫ͒ͦͣͭ͜ 
͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͯ͟͡Έͭͯͪͤͦ-͙͔ͣͫͭͼΈ͎ͦͦ͟ ͤ͊͒͋͊ͤͤΎ ͡Ό͍͒ͫͭ͊Φ 
ˤ͙͍;͔ͤͤΎ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͙͔ͣͫͭͼ͍ͭ͊ ͙ͫͨͪΎ͙͔ͭͣ ͺ͍ͦͪͣͯ͊ͤͤΌ ͔͙͍͙ͪ͊ͭͤ͟ͻΣ 
͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ Ύ͔͚ͦͫͭ͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ;ͤΎΤ ͙ͫͭͣͯ͡Ό͍͊ͤͤΌ ͔͙ͨͦͭͪ͋ ͒ͦ 
͙͔ͣͫͭͼΈͦ͟͝ ͍͙ͫ͊ͣͦͦͫͭ͜ ͭ͊ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͔ͪͦ͋ͣ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔ͣͫͭͼΈͦ͟͝ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ;͍ͤ͜ ͙ͨͪ͒͜͡Ύ͙͡ ͍͎ͯ͊ͯ ͯͪ͊ͤͫ͟͝Έ͟͜ ͍;͔ͤ͜ ό˿Φ ˴ ͍ͦ͊͡Έ͍ͦ͊Σ 
˹Φ ˸ ͚͊͋ͦͪͦ͒͊Σ ˶Φ ˸ ͊ͫͦ͡Σ ˹Φ ˶ Ί͔ͣ΄͔͍͊Σ ˻Φ ˶ ͍ͦ͋ͦ͊Σ ˱Φ ˽ ͊ͼ͊͡Ό͟ ͭ͊ ͤ͜Φύ ͭ͊ 
͔͎͎͙ͨ͒͊ͦ-͙͙ͨͪ͊ͭ͟͟ όˤΦ x ͍͊ͪ͊ͤͦͫΈ͊͟Σ ˹Φ ˿ ͤ͜ͻ͍ͦͫΈ͊͟Σ ˻Φ ˽ ͊ͤͭΌͻΣ ˹Φ ̇Όͨͦ͟ ͭ͊ ͤ͜ΦύΦ 
˾͊ͦͣ͘ ͘͜ ͙ͭͣ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ ͔ͨͪͦ͋ͣ͊͡ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͘͜ 
͙͔ͣͫͭͼ͍ͭͦͣ ͦͤ͟ͼ͔ͨͭͯ͊ͣͯ͘͜͡ ͍ ͔ͤ͒͡-͊ͪͭ͜ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͔͊ͣͪ͟ ͦ͋ͫͯͪ͊͟ ˴Φ ˨ͪͯͪ͜ 
͙ͨͦ͟ ΅ͦ ͔ͤ ͙ͦͭͪͣ͊͊͡ ͔͎ͤ͊͗ͤͦͦ͡ ͍͙͍͔ͫͭͤͤ͜͡ΎΣ ΅ͦ ͚ ͫͭ͊ͦ͡ ͔ͣͭͦΌ ͒͊ͤͦ͝ ͫͭ͊ͭͭ͜Φ 

˨͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͙ͣͭ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ ͔͙ͣͭͦ͒Σ Ύ͟ ͊ͤ͊͘͜͡ 
͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΈ ͘͜ ͍͒ͦͫ͒͗ͯ͊ͤͦ͜͡͝ ͔͙ͨͪͦ͋ͣ͡Σ ͍͙͍;͔ͤͤΎ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͨͪͦͪ͊ͣ 
͜ ͍ͦͫͭͤ͜͜ͻ ͔͍͒ͦͯͣͤͭ͟͜Σ ͔ͣͭͦ͒ ͔͎ͭͪͣͤͦͦ͜͜͡;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡Σ ΅ͦ ͙͍͙͍ͯͣͦ͗͡ 
͘ΩΎ͍ͫͯ͊ͤͤΎ ͟͡Ό;͍͙ͦͻ ͨͦͤΎͭΈ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˽͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͙͔ͣͫͭͼ͍ͭ͊ 
͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔͎ͪͦͤͯ͜ όмл ͊ͫ͟͡ύ ͭ͊ ͙͔ͣͫͭͼ͍ͭ͊ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ 
ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔͎ͪͦͤͯ͜ όмм ͊ͫ͟͡ύΣ ΅ͦ ͔͔ͨͪ͒͋͊;͔ͤͦ ˽͎ͪͦͪ͊ͣͦΌ ͘ ͙͔ͣͫͭͼ͍ͭ͊ ͒͡Ύ 
͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ όмлςмм ͙͊ͫ͟͡ύ ό˸͙͔ͫͭͼ͍ͭͦύΣ ͒͡Ύ 
ͪ͊͟΅͎ͦͦ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͔͎ͪͦͤ͊͜͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͙ͪͦͭͯ͘͟ ͙͔ͣͫͭͼ͍ͭ͊Σ 
͒ͦͼ͜͡Έ͙ͤͣΣ ͤ͊ ͤ͊΄ ͎ͨͦ͡Ύ͒Σ Ί ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͯ;͍ͤ͜ ͘͜ ͙ͭ͊ͣ͟ ͤ͊ͨͪΎͣͦͣ 
ͫͯ;͎͊ͫͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊Σ Ύ͟ ͦͤ͟ͼ͔ͨͭͯ͊ͣ͘͜͡ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͔͊ͣͪ͟ ͦ͋ͫͯͪ͊͟ ˴Φ ˨ͪͯͪ͜Φ  

˴ͦͤͼ͔ͨͭͯ͊͡Έ͔ͤ ͙͔ͣͫͭͼ͍ͭͦ ͊͋ͦ ͦͤ͟ͼ͔ͨͭͯ͊ͣ͘͜͡ ς ͼ͔ ͔ͭͪ͊ͭͯͪͤͦ͜͡-
͙͔ͣͫͭͼΈ͙͚͟ ͤ͊ͨͪΎͣ ͔ͨͦͫͭͣͦ͒ͪͤͣͯ͘͜Σ ΅ͦ ͍͙͙ͤ͟ ͜ ͦͫͭ͊ͭͦ;ͤͦ ͫͺ͍͍ͦͪͣͯ͊ͫΎ ͍ 
ͤ͟͜ͼ͜ сл-ͻ ς ͨ ͦ;͊ͭͯ͟тл-ͻ ͍ͪͦ͟͜ ·· ͫͭͦͭͭ͜͡Ύ ͯ ͪ͊ͤ͊͟͝ͻ ˢ͔͙͙ͣͪ͟ ͭ͊ ͍͙̐ͪͦͨΦ 

˸͔ͭ͊ ͎͒͊ͤͦͦ ͍͙͒ͯ ͙͔ͣͫͭͼ͍ͭ͊ ͨͦ͡Ύ͎͊Ί ͍ ͔͔ͨͪ͒͊;͜ ͔͒͜͝Σ ͙ͨͪ ͼΈͦͣͯ 
͔͔ͣͫ͒͗ ͍ͭͦͪͯ ͍͙͍͊͗͜͡΄͙͚ ͊͘ ͚͎ͦͦ ͺ͙͘͜;͔ͤ ͍͔ͭͤͤ͜͡ΎΦ ˴ͦͤͼ͔ͨͭͯ͊͡Έͤ͜ 
ͻͯ͒ͦ͗ͤ͜ ͦ͋ΩΊ͙ͭ͟ ͣͦ͗ͯͭΈ ͍͙ͫͤͯ͊ͭ͜ ͯ ͍͙͎͡Ύ͒͜Υ ͔͔ͪͫͤ͟͡ΈΣ ͺ͎ͦͭͦͪ͊ͺ͚͜Σ ͊ͯ͒ͦ͜- ͭ͊ 
͍͔͒ͦ͜- ͔͍ͣ͊ͭͪ͊͜͜͡Φ ˣͯ͒Έ-Ύ͙͚͟ ͔͔ͨͪ͒ͣͭΣ Ύ͍͙΅͔ ͔ͣͦ͗ ͙ͫͭ͊ͭ ͦ͋ΩΊͭͦͣ͟ 
͙͔ͣͫͭͼ͍ͭ͊Σ ͦͫ͟͜͡Έ͙͟ ͯ ͍͚ͫͦ͝ ͍ͦͫͤͦ͜ ͍ͦͤͦ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ;͙͙͚ͫͭ ͻ͚ͯ͒ͦ͗ͤ͜ ͔͗ͫͭΦ  

˻͙͒ͤͣ ͘͜ ͍͙͍ͦͫͤͦͦͨͦͦ͗ͤ͟͜͡ ͔ͭ;͜͝ Ί ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͻ͙ͯ͒ͦ͗ͤ͟ ˨͔͗ͦ͘ͺ 
˴ͦ΄ͯͭΣ ͚͎ͦͦ ͋͊;͔ͤͤΎ ͦͤ͟ͼ͔ͨͭͯ͊ͣͯ͘͜͡ ;ͭͦ͜͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͼ͙ͭ͊ͭͦΌΥ 
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ζ͔͒ͦͦͪͤͤ͟͜ ͔͔͙͔ͨͪͦͫͣͫͤͤ͡Ύ ͎ͭͦͦΣ Ύ͙ͣ͟ ;͙ͤͦͣ ͺͯͤ͟ͼͦͤͯ͜Ί ͍ͭͪ͜ ͙͔ͣͫͭͼ͍ͭ͊Σ 
͊͋ͦ Ύͯ͟ ͺͯͤ͟ͼ͜Ό ͣ͊Ί ͫ͊ͣ͊ ͯ͟͡Έͭͯͪ͊ ΦΦΦ ͙͔ͣͫͭͼ͍ͭͦ ς ͍ ͙ͫ͜͡ ͔͒͜͝Σ ͊ ͔ͤ 
͔ͣ͊ͭͪ͊ͯ͜͡Φ ˴͙͊ͫ͡;͙ͤͣ ͙ͨͪ͊͒ͦͣ͟͡ ͦͤ͟ͼ͔ͨͭͯ͊ͣͯ͘͜͡ Ί ͚͎ͦͦ ͙ͦͣͨͦ͘͟ͼ͜Ύ 
ζ˻͙͒ͤ ͜ ͙ͭͪ ͫͭ͜͡Έͼ͜η όмфсрύΣ ΅ͦ ͍͟͡Ό;͊Ί ͫ͊ͣ ͔ͫͭ͜͡ͼΈΣ ͚͎ͦͦ ͺ͎ͦͭͦͪ͊ͺ͜Ό ͜ 
͙ͦͨͫΣ ͍͔͔͙͚ͤ͊͒ͤ ͘͜ ͍͙ͫͦͤ͊͟͡Φ 

˴ͦͤͼ͔ͨͭͯ͊͡Έ͔ͤ ͙͔ͣͫͭͼ͍ͭͦ ͭΎ͗͜Ί ͔ͤ ͫͭ͜͡Έ͙͟ ͒ͦ ͔ͣͦͼ͚͎ͤͦͦ͜ 
͙͚ͫͨͪͤΎͭͭΎΣ ͫ͟͜͡Έ͙͟ ͒ͦ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͙͔ͦͫͣͫͤͤ͡Ύ ͨͦ͋͊;͔͎ͤͦͦ 
όˣ͙ͦ͋ͪͤͫ͊͟ΎΣ мффпύΦ 

̂ ͍ͫͦΌ ;͔͎ͪͯΣ ͔ͤ͒͡-͊ͪͭΣ Ύ͟ ͙ͫͭ͡Έ ͫͯ;͎͊ͫͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊Σ ͍͙͙ͤ͊͟Ί ͍ 
ˢ͔͙ͣͪͼ͜ ͙ͤ͊ͨͪͤ͟͜ͼ͜ мфсл-ͻ ͜ ͫͭ͊Ί ͔ͫͨͼ͙ͺ͜;͙ͤͣ ͔ͨͪͦͭͫͭͦͣ ͙ͨͪͦͭ ΄ͭͯ;ͤͦͫͭ͜Σ 
͔ͦͣͪ͟ͼ͚ͤͦͫͭ͜͜ ͭ͊ ζ͍ͨ͊ͫͭͣ͊ͫͦͦ͡͝ ͔͔͙͙ͫͭͭ͟ηΣ ͒ͦ Ύͦ͟͝ ͭΎ͙͗͜͡ ͍ͫ͜ ͎ͭͦͦ;͊ͫͤ͜ ͙ͣͭͼ͜Φ 
˸͚͙͊ͫͭͪ ͔ͤ͒͡-͊ͪͭͯ ͍ͭ͜͡Ό͍͙͊͡ ͍ͫͦ͝ ͔͒͜͝ ͨͪͦͫͭͦ ͤ͊ ͍͙͒ͪͭͦͣͯ͜͟ ͨͪͦͫͭͦͪ͜Σ ͔͊͒͗ 
͔ͣͦͤͯͣͤͭ͊͡Έͤͫͭ͜Ό ͍͙ͦͤ ͤ͊͘;ͤͦ ͍͒ͪͤ͘͜͜Ύͦͫ͡Ύ ͍͒͜ ͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ 
͔ͭͪ͊ͤͫͨͦͪͭ͊͋͡Έ͙ͤͻ ͫͯ͟͡Έͨͭͯͪ ;͙ ͔ͦͣͪ͟ͼ͚͙ͤ͜ͻ ͔͍ͨͪͦͭ͟͜Σ ͔ͫ͊ͣ ͭͦͣͯ ͫͭ͊ͤ͒͊ͪͭͤ͜ 
ͻͯ͒ͦ͗ͤ͜ ͚ͣ͊͒͊ͤ;͙͙͟Σ ͭ͊͟͜ Ύ͟ ͔ͣͯ͘͝ ;͙ ͎͔͔͊ͪ͡͝ ͔ͤ ͍͊͒ͦͦ͘͡ΈͤΎ͙͡ ͔͙ͨͦͭͪ͋ 
͙ͣͭͼ͍͜Φ ˿͍͚͜ ͨͦ;͊ͭͦ͟ ͔ͤ͒͡-͊ͪͭ ͔͔͋ͪ ͍͒͜ ͙ͭ͊͟ͻ ͤ͊ͨͪΎ͍ͣ͜ ͙͔ͣͫͭͼ͍ͭ͊Σ Ύ͟ 
ͣͤͣ͊ͣ͘͜͜͜͡ ͜ ͦͤ͟ͼ͔ͨͭͯ͊ͣ͘͜͡Σ ͊ ͭ͊ͦ͗͟ ͍͒͜ ͔ͣͦ͒ͪͤͫͭͫ͜Έ͙͟ͻ ͪͯͻ͍͜Σ ͊ ͔ͫ͊ͣ ͯ͋ͣͯ͘͟͜ 
ͭ͊ ˨͔ ˿͚ͭ͊ͯ͡Φ ˣ͜͡Έ΄ͫͭ͜Έ ͻ͙͍ͯ͒ͦ͗ͤ͟͜Σ Ύ͟͜ ͊ͪ͊͘͘ ͔͙͍ͤͪͦͪͤͦ͘ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͔ͤ͒͡-
͊ͪͭͦͣΣ ͪ͊ͤ͜΄͔ ͚͙͊ͣ͊ͫ͘͡Ύ ͍͙΅͔͔͔ͨͪͪ͊ͻ͍͙͙ͦ͊ͤͣ ͤ͊ͨͪΎ͙ͣ͊ͣΦ ˹͙͊ͨͪ͊͒͟͡Σ 
͙͚͒͊ͤ͘ ˮͫ͊ͣͯ ˹͎ͦͯͭ͜ мфпм ͒͡Ύ ˻͔͔͎ͪͫͤͦͦ͟͡ ˨͙ͭΎ;͎ͦͦ ˸͚͊͒͊ͤ;͙͊͟ ό/ƻƴǘƻǳǊŜŘ 
tƭŀȅƎǊƻǳƴŘύ ͯ ˹ΈΌ ˯ͦͪͯ͟Φ  

ˢ͊ͤ͡ ˿ͦͤͺͫͭ͜ Ί ͔ͨͦͤͪͦͣ͜ ͊͡Έ͔͙͍͎ͭͪͤ͊ͭͤͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͙ͪͦ͋ͦͭ ͘ 
͙ͨͪͪͦ͒ͦΌΣ Ύͯ͟ ͍ͤ͜ ͨͦ;͍͊ ͯ мфср ͪͦͼ͜Σ ͍͔͍ͨͦͪͤͯ΄͙Σ ͍͊͒͘Ύ͙͟ ͍ͫͦͣ͝ 
ͫͯ͟͡Έͨͭͯͪ͊ͣΣ ͔͎ͦͦ͟͜͡;ͤͦ ͚͔ͫͭ͜͟ ͙͔ͣͫͭͼ͍ͭͦ ͒ͦ ˹ΈΌ-˯ͦͪͯ͟Φ ˹͚͍͊͒ͦͣ͜͜΄ͦΌ 
ͪͦ͋ͦͭͦΌ ͍ͫͭ͊ ζ˽͔͚͊͗͘ ̉͊ͫͯη όTime LandscapeύΣ ͙͙͚ͨͪͪͦ͒ͤ ͫ͜͡Σ Ύ͙͚͟ ͍ͤ͜ 
͍͔͍ͨͦͪͤͯ ͒ͦ ˹ΈΌ-˯ͦͪͯ͟Φ ˤͤ͜ ͭ͊ͦ͗͟ ͍͙͍ͫͭͦͪ ͟͜͡Έ͊͟ ͤ͜΄͙ͻ ζ˽͔͚͍͊͗͘͜ ̉͊ͫͯη 
ͨͦ ͍ͫΈͦͣͯ ͍ͫͭͯ͜Σ ͙ͤ͊ͨͪ͊͒͟͡ ζ˴ͦ͊͡ ̉͊ͫͯη ͯ ͔̅ͦͪͤ͡ͼ͜͝Φ 

˴ͪ ͙͙ͭ͟ ˣ͊ͪ͋͊ͪ ͊˾ͦͯ͘Σ Ύ͊͟ ͨͪ͊ͼΌΊ ͍ !ǊǘŦƻǊǳƳ  ͯмфсф ͪͦͼ͜Σ ͋ͯ͊͡ 
ͪͦ͘;͍͊ͪͦ͊ͤ͊ ͙ͭͣΣ ΅ͦ ͙͔ͣͫͭͼ͍ͭͦ ͔͔͍͙ͨͪͭͦͪͦͫ͡Ύ ͤ͊ ͍ͭͦ͊ͪΣ ͜ ͍ͤ͊ΩΎͯ͘ΊͭΈͫΎ ͍ 
͎͔͔͊ͪ͡ΎͻΦ ̂ ͍ͫͦΌ ;͔͎ͪͯΣ ͨͦΎ͍͊ ͔ͤ͒͡-͊ͪͭͯ ͔ͣͦ͗ ͙͋ͯͭ ͪͦ͘ͼ͔ͤͤ͊͜ Ύ͟ ͍͍͒ͨͦ͒͜͜Έ 
͙ͣͦͦ͒͡ͻ ͙ͣͭͼ͍͜ ͤ͊ ͎͔͊ͦͫͭͪͤͯ͘ ͙ͨͦͭ͜͡;ͤͯ ͙ͫͭͯ͊ͼ͜ΌΣ ͊ ͭ͊ͦ͗͟ ͯ Ύͦͫͭ͟͜ 
͙͙ͨ͒ͭͪͣ͜͟ ͔͎ͦͦ͟͜͡;͎ͤͦͦ ͪͯͻͯΣ ΅ͦ ͍͙͙ͤ͊͟Ί ͍ ͭ͜ ͙ͪͦ͟Φ 

˾ͯͻ ͨͦ;͍͊ͫΎ ͍ ͍͗ͦͭͤ͜ мфсу ͪͦͯ͟ ͘ ͍͙͍͙ͫͭ͊͟ ζ˭͔͙ͣͤͻ ˾ͦ͋ͭ͜η όLeft 
matrixύ ͯ ͎͔͔͊ͪ͡͝ 5ǿŀƴ ͍ ˹ΈΌ-˯ͦͪͯ͟Φ ˢ ͍͔͗ ͍ ͡Όͭͦͣͯ мфсф ͪΦ ˤͦͯ͋͜͜͡͡ ̊͊ͪͨ 
͍͙͍ͨͪͦͦ͒ ζ˭͔ͣͤͯ ͍͙͍ͫͭ͊ͯ͟η ͍ ˸͔ͯ͘͝ ˸͙͔ͫͭͼ͍ͭ͊ ˩ͤ͒ͪΌ ˨ͫͦͤ͊͜͟ ͚̂͊ͭ͊Σ ͯ 
˴͔ͦͪͤͫ͡͡Έͦͣͯ͟ ͍͔͙͔ͯͤͪͫͭͭ͜͜Φ ˹͊ ͍͙͍ͫͭ͊ͼ͜ ͙͋ͯ͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͙ͪͦ͋ͦͭ ͙ͭ͊͟ͻ 
͍͍͊ͭͦͪ͜Σ Ύ͟Υ ͔̂ͦͭͪ͡ ˨͔ ˸͊ͪ͜ΎΣ ̒ͤ ˨͔͋͋ͭͫ͜Σ ̆͊ͤͫ ͔͔̆͟Σ ˸͚͊͟͡ ͔͚͔̆ͪ͘Σ ˹͜͡ 
˨͔͗ͤͤ͜Σ ˾͜;͊ͪ͒ ˶͎ͦͤΣ ˨͔͍͒͜ ͔ͣ͒͊͡͡ΌΣ ˾͔ͦ͋ͪͭ ˸ͦͪͪͫ͜Σ ˨͔ͤͤͫ͜ ˻͔ͨͨͤͻ͔͚ͣΣ 
˾͔ͦ͋ͪͭ ˿͙ͣͭͫͦͤ ͜ ˥͔͊ͤͭͪ ͔͔̂ͪ͟ όObservatoire du land art). 

ζ͙͙̆ͯ͒ͦ͗ͤ͊ͣ͟ ˭͔ͣ͜͡η ͙͋ͯ͡ ͔͔͍ͨͪ͊͗ͤͦ ͔͙͊ͣͪ͊ͤ͟ͼ͜Σ ͊ ͔ͫ͊ͣΥ ˴͊ͪ͡ 
ˢ͔ͤ͒ͪΣ ˩ͫ͜͡ ˩͚ͦ͟͟Σ ͔̂ͦͭͪ͡ ˨͔ ˸͊ͪ͜ΎΣ ̆͊ͤͫ ͔͔̆͟Σ ˸͚͊͟͡ ͔͚͔̆ͪ͘Σ ˹͔ͤͫ͜ ̆ͦͭ͡Σ 
˨͔ͤͤͫ͜ ˻͔ͨͨͤͻ͔͚ͣΣ ˩ͤ͒ͪΌ ˾͔ͦ͒͗ͪͫΣ ̉͊ͪ͡Έ͘ ˾ͦͫͫΣ ˾͔ͦ͋ͪͭ ˿͙ͣͭͫͦͤΣ ˢ͊ͤ͡ 
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˿ͦͤͺͫͭ͜ ͜ ˨͔͚͗ͣͫ ͔͔́ͪͪ͡͡Φ ˹͚͍͙͊͒͊ͭͤ͜΄͙͙ͣ ͔͔͙ͤ͊ͣͪ͊ͤͫ͟Έ͙͙ͣ͟ 
ͻ͙͙ͯ͒ͦ͗ͤ͊ͣ͟ ͣͦ͗ͤ͊ ͍͍͙͊͗͊ͭ ͙͋ͪͭ͊ͤͼ͍͜Υ ˴ͪͫ͜ ˨ͪͯͪ͜Σ ˩ͤ͒͜ ˥ͦ͒ͫͯͦͪͭ͜͡Σ ˽͔ͭͪ͜ 
̆͊ͭ;ͤͫͦͤ͜Σ ˾͜;͊ͪ͒ ˶͎ͦͤ ͜ ͍͚͊ͫͭͪ͊͜͡ͼΎΥ ˩ͤ͒ͪΌ ˾͔ͦ͒͗ͪͫ όMonumental Land Art). 

̂ ͚ͭͦ ;͊ͫ Ύ͟ Ί͍͔͚ͪͦͨͫΈ͟͜ ͭ͊ ͔͙͊ͣͪ͊ͤͫ͟Έ͟͜ ͻ͙͙ͯ͒ͦ͗ͤ͟ ͙͍͊ͭͤͦ͟ 
͍ͦͫͦΌΌͭΈ ͜ ͍ͭ͜͡ΌΌͭΈ ͔ͤ͒͡-͊ͪͭ ͔͙ͨͪͦͭ͟Σ ͯͪ͊ͤͫ͟͝Έ͟͜ ͔͎͙ͦ͟͡Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ 
͍ͤ͊ͭ͜Έ ͔ͤ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͙͚͒͊ͤ ͙ͫͭ͡ΈΦ ̆ͦ;͊ ͫͤͯ͜ΌͭΈ ͜ ͍͙͟͡Ό;͔ͤͤΎΥ ͯ ˿ͯͣ˨˽̂ 
͔ͣͤ͜͜ ˢΦ ˿ Φ ˸ ͔͊͊ͪͤ͊͟͟ ͍͙͊͒͊͟͡; ˹Φ ˸ Φ ˴ ͦͻ͊ͤ ό˴ͦͻ͊ͤΣ нлмтύ ͙͍͊ͭͤͦ͟ ͨͪ͊ͼΌΊ ͍ 
͚͒͊ͤ͜ ͫͺ͔ͪ͜ ͙͔ͣͫͭͼ͍ͭ͊Σ ͜ Ί ͙ͦ͒ͤͣ ͘͜ ͚͙ͨͦͫͭͤ͜ͻ ͯ;͙͍͊ͫͤ͟͜ ͜ ͎͍ͦͪ͊ͤ͊ͭͦͪ͘͜͜ 
͔ͤ͒͡-͊ͪͭ ͺ͔͙͍ͫͭ͊͡ΌΣ ΅ͦ ΅ͦͪ͜;ͤͦ ͨͪͦͻ͙ͦ͒ͭΈ ͯ ͫΦ ˸͎͙ͦͪͼΎΣ ͊ ͭ͊ͦ͗͟ ͙͍͊ͭͤͦ͟ 
͊ͯ͘͡;͊Ί ͯͫ͜ͻ ͋͊͗͊Ό;͙ͻ ͚͙͙ͦͤ͊ͦͣͭͫ͘Ύ ͘ ͍ͤͦͦΌ ͔ͭ;͜ΊΌ ͍ ͙͔ͣͫͭͼ͍ͭ͜Φ 

̂ ͍ͫͦΌ ;͔͎ͪͯ ͔ͤ͒͡-͊ͪͭ Ύ͟ ͙ͫͭ͡Έ ͣ͊Ί ͯ ͍͚ͫͦ͝ ͍ͦͫͤͦ͜ ͎͋͊͊ͭͦ ͙͍ͨ͒ͫͭ͜͜͡Σ 
ͦͫ͟͜͡Έ͙͟ ͻ͙͙ͯ͒ͦ͗ͤ͟ ͨͪ͊ͼΌΌͭΈ ͯ ͙ͪͤ͘͜ͻ ͤ͊ͨͪΎͣ͊ͻ ͘͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙ͪͤ͘͜ͻ 
͔͍ͣ͊ͭͪ͊͜͜͡Φ 

͍͙̇͊ͣ͜͟ Ί ͺ͊ͭ͟ ͍ͫͤͯ͊ͤͤ͜Ύ ͔͙͊ͣͪ͟ ˻͋ͫͯͪ͊͟Φ ˱ ͻͦ;͊ ͔͍͙͔ͨͪͤͤ ͝͝ 
͙ͨͪͤ͊͘;͔ͤͤΎ Ί ͔͙͒͊ͣ͟͡ ͍͒͜ ζ͙͔ͣͫͭͼ͍ͭ͊ ͔ͣ͘͜͡ηΣ ͍͙ͭ͊͊ͤͦͭ͜͡ ͚͙ͣ͊ͫͭͪ 
͔͔͍͙͙ͨͪͭͦͪ͡ ͝͝ ͤ͊ ͔͙͚ͨͪͪ͊ͫͤ͟ ͙ͨͪ͊͒͟͡ ͔ͤ͒͡-͊ͪͭ-ͦ͋ΩΊͭͯ͟Φ 

˽͔͍͙ͪͤͤͦ ͔͊ͣͪ͊͟ ͦ͋ͫͯͪ͊͟ Ύ͍͡Ύ͊͡ ͫͦ͋ͦΌ ͚ͤ͊ͨͪͦͫͭ͜΄͙͚ ͙͚ͨͪͫͭͪ͜Σ ΅ͦ 
͍͒ͦͦ͘͡Ύ͍ ͙͍͙ͦͭͪͣͯ͊ͭ ͙ͦͨͭ;͔ͤ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͍͙ͤ͊ͦ͟͡΄ͤ͜ͻ ͦ͋ΩΊ͍ͭ͟͜Φ ˿ͨͦ;͊ͭͯ͟ 
ͼ͔ ͍͋ͯ ͍͔͙͙͚ͫͭͦͤͨͪͦͤͤ͜͟͡ Ύ΅͙͟ ͘͜ ͍ͦͭͦͪͦͣ ͍ ͚ͦ͒ͤ͜ ͘͜ ͫͭͤͦ͜͟ ͭ͊ ͔ͪ͊ͤͦͣ͟ 
ό͍͙ͣ͊ͭͦͣ ͫͦͣ͟͡ ͊͋ͦ ͙ͭͦͤͣ͟ ͙͋ͣ͜͡ ͔ͨ͊ͨͪͦͣύ ͤ͊ ͙͔͚ͨͪͦͭ͗ͤ͜͡ ͫͭͤ͜͜Φ ˽͔ͪͦͣͤ͜ 
͍ͫͭ͊͜͡Σ ΅ͦ ͨͪͦͻͦ͒ΎͭΈ ͪ͘͟͜Έ ͔͍͔͙͙͚ͤ͟͡ ͍ͦͭͪ͜ ό͔͒͊ͣͭͪ͜ Ύ͎ͦͦ͟ ͔͙͊͗ͭ͘͡Έ ͍͒͜ 
ζͺͦͯͫͤͦ͟͝ ͍͒ͫͭ͊ͤ͜͜η ͔͙͊ͣͪ͟Σ ͙͙ͨͪ͋ͤͦ͘͡ лΣмςр ͣͣύ ͍ͫͭͦͪΌΌͭΈ ͔͔͍͔͔ͨͪͪͤͯͭ 
͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͤ͊ ͔ͪ͊ͤ͟͜Φ 

˭͔ͦ͋ͪ͊͗ͤͤΎΣ ΅ͦ ͔͍ͨͪͦͭͯ͊ͦͫ͟͡Ύ ͤ͊ ͫͭͤͯ͜Σ ͋ͯͦ͡ ͍͒ͤͦͫͤͦ͜ ͔͍͙ͤͫͦͦ͟͝ 
Ύͦͫͭ͟͜Φ ˾ͫͭ͘͜͟͜Έ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͣͦ͗ͤ͊ ͋ͯͦ͡ ͍͙ͨ͒͜΅͙͙ͭ ΄͡Ύͻͦͣ ͔ͣͤ͘΄͔ͤͤΎ 
͔͒͊ͣͭͪ͊͜ ͍ͦͭͦͪͯΦ ̂ ͚ͭͦ ͙͚ͫ͊ͣ ;͊ͫ ͙ͨͪ ͊ͤ͊͒ͭͦ͘ ͙ͫ͡Έͤͦͣͯ ͔ͣͤ͘΄͔ͤͤ͜ ͨͦ;͙͙ͤ͊͡ 
ͨͪͦΎ͍͡Ύ͙ͭͫΎ ͙͒ͺͪ͊͟ͼ͚ͤ͜͜ ͔ͺ͔͙ͭ͟Σ ΅ͦ ͣ͊ͦ͡ ͙͔͙͚ͨͪͦͭ͗ͤ͡ ͻ͔͊ͪ͊ͭͪ͟Φ ˽ͪͦͼ͔ͫ 
͙ͪͦͣͭͭ͘Ύ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͙ͨͪ͊͒͟͡ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͔ͦͨͪ͊ͼ͜͝ ͎͙ͦͪͭ͘͟Υ 
͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͤ͊ ͔ͪ͊ͤ͟͜ Ί ͎ͦͪͭͦ͘͟Ό ͦ͋ΩΊͭ͊͟Σ ΅ͦ ͺ͎ͦͭͦͪ͊ͺͯΊͭΈͫΎ ͘ ͨ͡ΎͣͦΌ 
ͪͦͫ͘͜Ό͍͊ͤͤΎΦ ˤ ͔͒͊͜͡Έͤͦͣͯ ͍͙ͨ͊͒ͯ͟ ͚͎ͦͦ ͺͦͪͣ͊ ͍͙ͨͦͤͤ͊ ͎͙͋͊ͭͫ͘͜Ύ ͘ ͺͦͪͣͦΌ 
͍ͦͭͦͪͯ όΎ͟΅ͦ ͙͙ͦͨͯͫͭͭ Ύ͍͙΅͔ ͙͒ͺͪ͊͟ͼ͜͝ ͜ ͤ͜΄͙ͻ ͍͔ͫͨͦͭͦͪͤΈύΦ 

˽͔ͪ΄͜ ͔͙͊ͣͪ͟-ͦ͋ͫͯͪ͊͟ ͙ͣ͊͡ ͍͙͎͡Ύ͒ ͔͔͎͊ͭͣͤͤͦͦ͘ ͙ͨͪͣ͜΅͔ͤͤΎ ͘ 
͍ͦͭͦͪͦͣ ͍ ͚ͦ͒ͤ͜ ͘͜ ͫͭͤ͜Φ ͔̂ͨͪ΄͔ ͎͙͊͒͘͟ ͨͪͦ ͔͊ͣͪͯ͟-ͦ͋ͫͯͪ͊͟ ͯͫͭͪ͘͜;͊ΌͭΈͫΎ 
΅͔ ͍ ±ςL± ͫͭͦͭͭ͜͜͡ ͒ͦ ͤΦ ͔Φ ˽͍͙͙ͦͫ͒ͦͤ͜͟͡ ͙͚ͭ͊ͫ͟Έ͎ͦͦ͟ ͺͦͫͦ͜͡ͺ͊ ˸ͦ-ͼ͙͘ 
ό͙ͣͦͫͭ͜ύ ͙͙ͦͨͫ͊͡ ͍͙͙͔ͤͤͤͤ͟Ύ ͔͔͍͔͎ͨͪͪͤͯͭͦͦ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͤ͊ ͫͭͤ͜͜ 
͔͔͊ͭͣͤͤͦ͘͝ ͙ͣͤ͊ͭ͟͜ όNeedhamΣ мфснύΦ ˭͎͊͒͊͟ ͨͪͦ ͔͊ͣͪͯ͟-ͦ͋ͫͯͪ͊͟ 
ͯͫͭͪ͘͜;͊ΌͭΈͫΎ ͜ ͯ ͨͪ͊ͼΎͻ ˢ͙͔ͪͫͭͦͭ͡ΎΣ Ύ͙͚͟ ͍͍͒ͦͫ͒͗ͯ͊͜͡ ͙ͨͭ͊ͤͤΎΥ Ύ͙ͣ͟ 
;͙ͤͦͣ ͍͙͙ͤ͊͟Ί ͎͔ͪͯ͟͡ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͫͦͤͼΎΣ Ύ͟΅ͦ ͍ͦͤͦ ͍͙ͫͭͭ͜Έ ;͔͔ͪ͘ 
͍͙͚͊͒ͪ͊ͭͤ͟ ͍ͦͭͪ͜ όShort story). 

̂ ͔͔ͫͪ͒ͤ͜ ͍͙͜͟ ͔͙͊ͣͪ͟-ͦ͋ͫͯͪ͊͟ ͍ͨͦͫΎ͟;͊ͫ ͍͙͍͙ͦͤͯ͊͟͡ ͪͦ͡Έ ͚͊͋ͦͪ͊ͭͦͪ͜͡ 
͒͡Ύ ͊ͫͭͪͦͤͦͣ͜;͙ͤͻ ͔͔͔ͫͨͦͫͭͪ͗ͤΈΦ ˹͙͊ͨͪ͊͒͟͡Σ ͎͚͊ͤͫ͜͡Έ͙͚͟ ͺͦͫͦ͜͡ͺ ˾͔ͦ͒͗ͪ 
ˣ͔ͦͤ͟ ͜ ͺͪ͊ͤͼͯ͘Έ͙͚͟ ͊ͫͭͪͦͤͦͣ ˥͚ͦͣ͜ ͔͒ ˿͔ͤ-˴ͯ͡ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ ͙͚͒͊ͤ 
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ͦ͋ΩΊͭ͟ ͒͡Ύ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͫͦͤΎ;͙ͤͻ ͔͔͊ͭͣͤͤ͘Έ ΅͔ ͯ ·LLL ͫͭͦͭͭ͜͜͡Φ ͔̂͗ ͯ 
XIV ͫ ͭͦͭͭ͜͜͡ ͙͊ͫͭͪͦͤͦͣ ˶͔͍͜ ͔͋ͤ ˥͔ͪ΄͔ͣ ͜ ˱͋ͤ ͊΄-͙̊͊ͭͪ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ 
͔͊ͣͪͯ͟-ͦ͋ͫͯͪ͊͟ ͒͡Ύ ͍͙ͣͪ͜Ό͍͊ͤͤΎ ͍͎ͯͭͦͦͦ͟ ͔͒͊ͣͭͪ͊͜ ˿ͦͤͼΎ ͜ ͨ ͔͊ͤͭ͡Φ 

͙͙̆ͯ͒ͦ͗ͤ͟ ͨͦ;͙͊͡ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͚͒͊ͤ ͦ͋ΩΊͭ͟ ͤ͊͘;ͤͦ ͪ͊ͤ͜΄͔ ̆̆ 
ͫͭͦͭͭ͜͡ΎΣ ͔͊͡ ͍͙ͦͤ ͔͔͍͙ͨͪͫ͒ͯ͊͜͡͡ ͤ͜΄͜ ͼ͜͜͡Φ ́͊͟Σ ͎͔ͤ͊͜͡Έ͙͚ͤ ͻ͙ͯ͒ͦ͗ͤ͟ ͔ͨͦͻ͙ 
͔͔ͪͤͫ͊ͤͫͯ ˶͔ͦͤ͊ͪ͒ͦ ͒͊ ˤͤ͜;͜ ͙͍͍ͦͪͫͭͯ͊ͫ͟Ύ ͔͊ͣͪͦ͟Ό ͦ͋ͫͯͪ͊͟ ͒͡Ύ 
͊ͣ͊͘͡Έ͍ͦͦ͟ ͘͜ ͙ͤ͊ͭͯͪΦ ˽ͪͦ ͼ͔ ͙͍ͣͦ͗ͦ͡ ͙͙ͪͦ͋ͭ͘ ͍͙͍͙ͫͤͦ͟ ͘ ͚͎ͦͦ ζ́ͪ͊ͭ͊ͭͯ͟ 
ͨͪͦ ͙͍͙͗ͦͨͫηΦ ˨͔Ύ͟͜ ͻ͙͙ͯ͒ͦ͗ͤ͟Σ ͒ͦ Ύ͙͟ͻ ͔͍ͤ͊͗͊͡ ̒ͤ ˤ͔͔͔ͪͣͪΣ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ ͝͝ ͒͡Ύ ͍͔ͭͤͤ͜͡Ύ ͍ ͙͗ͭͭΎ ͍ͫͦ͝ͻ ͪͦ͋ͭ͜Υ ͔͚͍ͨ͊͗͘͜Σ ͔͍ͨͦͪͭͪͭ͜Σ 
͍͙ͨͦ͋ͯͭͦͻ ͊ͣ͊͘͡Έ͍ͦͦ͟ όˤ͙͙͔͙ͨ͒͟ΎύΦ 

̂ ͍ͫͦΌ ;͔͎ͪͯ ζͻ͙͙ͯ͒ͦ͗ͤ͟ ͔ͣ͘͜͡ηΣ ͨͦ;͙ͤ͊Ό;͙ ͘ ͔͔͙ͫͪ͒ͤ͜ ̆̆ ͜ ͙͒ͦͤͤ͜Σ 
͍͋͊;͙͊͡ ͍ ͔͊ͣͪ͟͜ ͦ͋ͫͯͪ͊͟ ͔ͤ ͔ͨͪ΄͙͚ ͺ͎ͦͭͦͪ͊ͺ͜;͙͚ͤ ͊ͨ͊ͪ͊ͭ ;͙ ͊ͫ͋͘͜ ͒͡Ύ 
͔͔͔͔ͨͪͤͫͤͤΎ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͤ͊ ͍͔ͨͦͪͻͤΌΦ ˤ͙ͦͤ ͪͦ͘ͼͤ͜Ό͍͙͊͡ ͝͝ Ύ͟ 
͍ͨͦͤͦͼ͙͚ͤͤ͜ ͊ͪͭ-ͦ͋ΩΊͭ͟Σ ͙ͨͪͣ͜΅͔ͤͤΎΣ ΅ͦ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͯ ͙ͨͪͪͦ͒ͤͦͣͯ 
͔͔͍͙ͫͪ͒ͦ΅͜ όͫ͜͡Σ ͎͙ͦͪΣ ͣͦͪͫΈ͔͟ ͔͔ͯ͋ͪ͗͗͘ΎύΣ Ύ͔͟ ͍͒͊͊ͦ͡ ͙͍ͣͦ͗ͫͭ͜͡Έ 
͙͙ͨͦͪͤͯͭ ͯ ͙͙͚ͨͪͣ͊ͪͤ ͍ͫͭ͜Φ ˿ͯͭͤͫͭ͜Έ ͔͙͊ͣͪ͟ ͙͊͘͡΄͙͊ͫ͡Ύ ͭ͜ΊΌ ͫ͊ͣͦΌΣ ͔͊͡ 
͊ͣͫͭ͘͜Έ Ύ΅͙͊͟ ;͙ ͙ͣͤ͊ͭ͟͜ ͙ͨͪͣ͜΅͔ͤͤΎ ͔͔͍͙ͨͪͭͦͪͦͫ͡Ύ ͤ͊ ͊ͣ͟ΩΎ͙͚ͤ 
͍ͤ͊ͨͫ͜ͺ͔͙ͪ;͙͚ͤ ͦ͋ΩΊͭ͟Σ ΅ͦ ͍ͨͦͤͫͭ͜Ό ͙͍͊͘͡ΊͭΈͫΎ ͘ ͔͔ͫͭͪ͟ΩΊͪͦͣΦ ͔͔̉ͪ͘ ͍ͦͭͪ͜ 
ͯ ͫͭͤ͜͜ ;͙ ͔ͫͭ͜͡ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͔͔͙͙ͫͪ͒ͤ͘ ͔ͨͪͦͭͯ͟ΊͭΈͫΎ ͤ͊ ͎ͨ͒ͦͯ͜͡ ͜ ͙ͫͭͤ͜Φ 
˴͔ͦ͗ͤ ͋͊͗͊Ό;͙͚ ͔ͣͦ͗ ͙͙ͨͦͭͪ͊ͨͭ ͍͔͔͙ͫͪ͒ͤͯ ͜ ͍͒͜;͙ͯͭ ͤ͊ ͫͦ͋͜ ͙ͨͪͣ͊ͪͤͯ 
͎ͪͯ ͍ͫͭ͊͜͡ ͜ ͔͚ͭͤ͜Φ ˻͙͍ͫͦ͋ͦ͡ ͍͙͙ͭ͊͊ͤͦͭͣ͡ ͙ͣͭͼΎͣ ͍͍͒͊͊ͦͫ͡Ύ ͔͍͙ͨͪͦͭͯ͊ͭ͟ ͔ͤ 
͙͋͘͡Έ͔͟ ͦͭͦ;͔ͤͤΎΣ ͊ ͦ͋ΩΊ͙ͭ͟Σ ΅ͦ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͊͘ ͔͒͟͜͡Έ͊͟ ͔͍ͦͣͭͪ͟͜͜͡Σ ;͙ 
͍ͦ͒ͤͯ ͍͔ͨͦͪͻͤΌ ͚͙ͤ͊͋͗͡;͎ͦͦ ͔ͦͪ͊͘Φ 

 
˾͙ͫΦ мΦ ˴͔͊ͣͪ͊ ͦ͋ͫͯͪ͊͟ 
 
͍͙͙̒ͫͪ͊ͣ͟ ͨͦͫͭ͊ͭΎ͙ͣΣ Ύ͟͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ ͯ ͍͚ͫͦ͝ ͍ͭͦͪ;ͦͫͭ͜ ͔͙͊ͣͪ͟ 

ͦ͋ͫͯͪ͊͟Σ ͦͪͣ͟͜ ˴ͪͫ͊͜ ˨ͪͯͪ͜Σ ͒͡Ύ Ύ͎ͦͦ͟ ͒͊ͤ͜ ͦ͋ΩΊ͙ͭ͟ ͫ͊͒͊͟͡ΌͭΈ ͚͔ͣ͊͗ 
͍͙ͨͦͦͤͯ͡ ͍ͫ͜Ί͝ ͚͎ͦͦ ͍ͭͦͪ;ͦͫͭ͜Σ ͙͋ͯ͡Σ ͔ͦͪͣ͊͘͟ ˨͔͚͗ͣͫ ͔́͊ͪ͡͡Σ Ύ͙͚͟ ͙͍͊ͭͤͦ͟ 
ͨͪ͊ͼΌ͍͍͊ ͘͜ ͍͍͙ͫͭͦͣ͜͡ ͔ͫͨͭͪͦͣ͟Σ ˢͤͤ͊ ˥͔͙ͤͪͻ ͙ ˶͔ͦͤ ˽͔͊ͣͪ͡Σ ͍ͭͦͪ;ͫͭ͜Έ 
Ύ͙͟ͻ ͭͫͤͦ͜ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͙ͦͨͭͦ͟ΌΣ ͔ͨͪͦ͟ͼ͜Ύ͙ͣ ͜ ͍͙͍͊ͫͭͦͫͭ͡Ύ͙ͣ ͍ͫͭ͊͜͡Φ 

˴ͪͫ͜ ˨ͪͯͪ͜ ς ͫͯ;͙͚͊ͫͤ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͚͟ ͻ͙ͯ͒ͦ͗ͤ͟Σ Ύ͙͚͟ ͨͪ͊ͼΌΊ ͯ ͙ͫͭ͜͡ 
͔ͤ͒͡-͊ͪͭͯΦ ̂ ͍͚ͫͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ͤ͜ ͍ͫͨͨͪ͊͜ͼΌΊ ͘ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͭ͊ ͍ͫͭͦͪΌΊ ͪͤ͘͜͜ 
͔ͭͻ͙ͤ͜͟Φ ˿͔͊ͣ ͭͦͣͯ ͍ͨͦ͋ͯ͒ͦ͊ͤ͜ ͊͘ ͙ͦ͒ͤͣ ͙ͨͪͤͼ͙ͨͦͣ ͚͎ͦͦ ͙ͪͦ͋ͦͭ 
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͍͙͎͡Ύ͒͊ΌͭΈ ͤ͊ͫͭ͜͡Έ͙͟ ͨͦ-ͪͤͦͣͯ͘͜Φ ˸͙͔ͭͼΈ ͍͒͜΄͍ͭͦͻͯΊͭΈͫΎ ͍͒͜ ͣͫ͜ͼΎΣ ͔ͫ͊ͣ 
ͭͦͣͯ ͚͎ͦͦ ͙ͪͦ͋ͦͭ Ί ͚͙ͨͦͫͭͤͣ͜ ͎͒͊ͦͦͣ͜͡ ͡Ό͙͙͒ͤ ͘͜ ˤ͔͍ͫͫͭͦͣ͜Φ ˴ͪͫ͜ ˨ͪͯͪ͜ 
͍͙ͫͭͯͨ͊Ί ͘ ͔͟͡ͼ͜Ύ͙ͣ ͯ ͪ͊͟΅͙ͻ ͍͙΄͊ͻ ͨͦ ͍ͫΈͦͣͯ ͍ͫͭͯ͜Φ ˢ͔͡ ͨͦͪΎ͒ ͘͜ ͙ͭͣΣ ͯ 
͍ͫͦΊͣͯ ͎͔ͨͪ͊ͤͤͤ͜ ͨͤ͊ͤͤ͘͜Ύ ͍ͤ͜ ͨͦ͒ͦͪͦ͗ͯΊ ͚ͤ͊͋͜͡Έ΄ ͙͙͙͒ͣ͟ ͯͭͦ͟;͙͊ͣ͟Σ 
͙͙ͭ͊ͣ͟ Ύ͟Υ ̊ͪ͜-˶͊ͤ͊͟Σ ˴ͦͦͪ͊͒ͦ͡Σ ˹ΈΌ-˸͔͙ͫͦ͟͟ ͜ ˶͊ͨ͊ͤ͒͜͡ΎΣ ͊ ͭ͊ͦ͗͟ 
ͨͪ͊ͼΌΊ ͍ ͍͔ͨ͒ͤͤͦ͜-͊͘ͻ͚͒ͤ͜͜ ;͙͊ͫͭͤ͜ ˱ͪ͊ͤ͒͜͡͝Φ ͙̆ͯ͒ͦ͗ͤ͟ ͎͔ͨͪ͊ͤ ͍͍͙͙ͫͭ͊ͤͦͭ 
͍͘ΩΎͦ͘͟ ͣ͗͜ ͙͙ͪͤͣ͘͜ Ύ͍͙΅͙͊ͣ ͯ ͍ͫͭ͜͜Σ ͔ͦͪͣ͊͘͟ ͣ͗͜Υ 

- ͨͪ ͙ͪͦ͒ͦΌ ͜ ͯ͟͡ΈͭͯͪͦΌ; 
- ͍ͤͯͭͪ͜΄ͤͣ͜ ͜ ͍ͦͤ͘͜΄ͤͣ͜Τ  
- ͍ͣͪͦͫͭͦͣ͜͟͜ ͜ ͍ͣ͊ͪͦͫͭͦͣ͟͜Φ  
́ͦͣͯ ͍ͫ͜ ͚͎ͦͦ ͙ͪͦ͋ͦͭ ͨͪͦͭΎ͎ͦͣ ͦͫͭ͊ͤͤ͜ͻ нр ͍ͪͦ͟͜ ͙͋ͯ͡ ͍ͨͦΩΎ͊ͤ͘͜ ͔ͫ͊ͣ 

͘ ͼ͙͙ͣ ͙ͨͪͤͼ͙͙ͨ͊ͣΦ ͔̇ ͔ͭΣ ΅ͦ ͦ͋ΩΊ͒ͤͯΊ ͍͔ͫΈ ͣͫͭ͘͜ ͍ͭͦͪͯΦ ̂ ͤΈ͎ͦͦ ͔ͤͣ͊Ί 
͙͍͎ͦͫͦ͋ͦͦ͡ ͙ͫͭ͡ΌΣ ͍͊ͭͦͪ ͔ͤ ͍͒͒͊͜Ί ͔͔͍͎ͨͪ͊ͯ ͦ͒ͤͦͣͯ ͔ͣ͊ͭͪ͊ͯ͜͡ ;͙ 
ͨͪͦͼ͔͍ͫͦ͜Σ ͤ͊ͭͦͣͫͭ͜Έ ˴Φ ˨ ͪͯͪ͜ ΄ͯ͊͟Ί ͚ͤ͊͋͜͡Έ΄ ͭͦ;ͤ͜ ͙͊ͫͦ͋͘Σ ΅ͦ͋ ͙͙͙ͨͦͫͭ͡ 
ͼ͜ ͍͘ΩΎ͙͘͟Φ ̒͟ ͎͍͙ͦͦͪͭΈ ͙͔ͣͭͼΈΥ ζ̒ ͻ͍ͦͭ͜Σ ΅ͦ͋ ͍ͫͭ͜ ͍͋ͯ ͍͙͙͒ͪͭͣ͜͟Σ ͊ ͔ͤ 
ͭͦ;͍ͦͦ͟ ͊͘ͺ͍͙ͫͦ͊ͤͣ͜͟Σ ͜ ͭͦͣͯ ͨͦ;͍͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͚͎ͦͦ ͍ Ύͦͫͭ͟͜ ͍͎ͫͦͦ 
͍͙͍ͭͦͪͯη (Drury, 1996).  

̂ ͚͎ͦͦ ͯ͟͡Έ͚ͭͯͪͤ͜ ͫͨ͊͒΅͙ͤ͜ ͔͋͘͜͡; ͼ͍͙͊͜͟ͻ ͜ ͔͙͍͙ͤͭͨͦͻ ͒͡Ύ ͫͯ;͎͊ͫͤͦͦ 
ͪͦͯͣͤͤ͘͜Ύ ͊ͪͭ-ͦ͋ΩΊ͍ͭ͟͜Σ ͤ͊ͭͦͣͫͭ͜Έ ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͙ͣ ͻͦ;͔ͣͦ ͙͙͙ͨͪ͒ͭ͜͡ ͔ͫ͊ͣ 
͚͎ͦͦ ͫͯ͟͡Έͨͭͯͪ͊ͣΣ ΅ͦ ͯ ͍͚ͫͦ͝ ͍ͦͫͤͦ͜ ͣ͊ΌͭΈ ͙ͨͪͤͼ͙ͨ ͔͙͊ͣͪ͟ ͦ͋ͫͯͪ͊͟Φ 
ζ˱͔ͤͭͪΩΊͪ ͔͙͚ͭͣͤΣ ͨͪͦͻ͒͜ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͍͔͒ͪ͜ ͎ͦͪͯͦ͟͡͝ ͺ͙ͦͪͣΣ ͎ͨ͒ͦ͊͜͡ ͜ ͙ͫͭͤ͜ 
͍͎ͫͭͦͦ͜͡ ͦ͟͡ΈͦͪͯΣ ͊ ͍ ͔ͫͭ͜͡ ;͙ ͋ͦͯ͘͟ Ί ͔͍͔͙͙͚ͤ͟͡ ͍ͦͭͪ͜ ͘ ͤͦ͘͜͡ΌΦ ˭͔ͦ͋ͪ͊͗ͤͤΎ 
ͻ͍͙͡ΈΣ ͎ͦ͜͟͡Σ ͊ͤ͒͡΄͊ͺͭͯ ͔ͨͪͦͭͯ͟ΊͭΈͫΎ ͍͔͔͙ͫͪ͒ͤͯΦ ˨͡Ύ ͔͔ͣͤ ͣ͊Ί ͤ͊͘;͔ͤͤΎ ͍͙͍-
;͔ͤͤΎ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͚ ͍ͦͤ͘͜΄ͤΈ͎ͦͦΣ ͚͎ͦͦ ͍͘ΩΎͦ͘͟Φ ͔̇ ͍͚ͫͨͪ͊͗ͤ͜ ͚ͪ͊ ͒͡Ύ ͙ͭͻΣ 
ͻͭͦ ΄ͯ͊͟Ί ͫ͊ͣͦͨͤ͊ͤͤ͘͜Ύ ͜ ͎͔ͨͪ͊ͤ ͒ͦ ͔͙ͣ͒ͭ͊ͼ͜͝Φ ˭͍ͦͤ͘͜ ͼ͔ ͣ͊ͦͨͦͣͭͤ͜͜͡ ͍͋ͯ͒͜͜͡Σ 
Ύ͟͜ ͔͍ͤͤ͊ΩΎ͙͍ͦ͘͡ ͍͙ͨͫͯΌͭΈͫΎ ͍ ͊ͤ͒͡΄͊ͺͭΣ ͜ ͺ͙͊ͭ͟;ͤͦ ͫ͊͒͊͟͡ΌͭΈ Ί͙͔͒ͤ ͼ͔͜͡ ͘ 
͙ͤͣΦ ˱ͤͦ͒͜ ;͍͊ͫͭͦͦ͟ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͨ͒͜ ͔͔ͣ͘͡Όη ς ͎ ͍͙ͦͦͪͭΈ ͍͊ͭͦͪ (Drury, 1996). 

˻͒ͤ͜ΊΌ ͘ ͚ͤ͊͋͜͡Έ΄ ͍͙͒ͦͣ͜ͻ ͫͯ͟͡Έͨͭͯͪ Ί ζ͍͙̆͡Έ͍ͦ͊ ͨ͊͊ͭ͊͡ηΣ 
ͪͦͭ͊͘΄͍ͦ͊ͤ͊ ͍ ˴͔͒ͪͫ͜͡Έͦͣͯ͟ ͍ͦ͒ͤͦ-͍ͫͦͦͣͯ͜͡ ͨ͊ͪͯ͟Σ ΅ͦ ͍ ˹͔͔ͦͪͭͯͣ͋ͪͤ͒͜͡ 
мффс ͪΦ ˨͊ͤ͊ ͔͊ͣͪ͊͟ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͊ͣ͟ΩΎ͙͚ͤ ͍͙ͯ͟͡Σ ͪͦͭ͊͘΄͍͙͚ͦ͊ͤ ͤ͊ 
͔͔͎͍͚͋ͪͦ͜ ͤ͜͜͡͝ ͣ͊͡Έ͍͙ͦͤ;͎ͦͦ ͔ͦͪ͊͘Σ ͘ ͔͍͔͙͙͙ͤͣ͟͡ ͍͔͒ͪͼΎ͙ͭ͊ͣ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ 
͙͙ͨͦͭͪ͊ͨͭ ͍͔͔͙ͫͪ͒ͤͯΦ ˯͎ͦͦ ͍͙ͫͦͭ͊ ͍͙ͫͭ͊ͤͦͭΈ ͙͋͘͡Έͦ͟ п-ͻ ͔͍ͣͭͪ͜Σ ͊ ͨ͒͜ ;͊ͫ 
͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ул ͭͦͤͤ ͔͊ͣͤ͟ΌΦ ̂  ͻ͍͙͡Έ͍͚ͦ͜ ͔͊ͣͪ͟͜ ͎͡Ύ͒͊; 
͍ͨͦͤͫͭ͜Ό ͙ͨͦͪͤ͊Ί ͍ ͊͘ͻͦͨ͡ΌΌ;͙͚ ͔͟͡ΈͭͫΈ͙͚͟ ͔͚ͨ͊͗͘Σ ͙ͦͨͤΎΊͭΈͫΎ ͔͔ͫͪ͒ 
͔͚͙ͤͫͨͦͤ͟͜ͻΣ ;͊ͪͯΌ;͙ͻ ͻ͍͙͡Έ ͔ͦͪ͊͘Φ ˿ͭͪͯͭͯͪ͊͟ ͔͙͊ͣͪ͟ ͔ͤ ͍͔͒ͦͪͣ͜͟͡ΌΊ 
͎͡Ύ͒͊;͊ ͍͒͜ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͍ͫͭͯ͜Σ ͊Σ ͍͙ͤ͊ͨ͊͟Σ ͎͒ͦͨͦͣ͊͊Ί ͒ͦͫΎ͎͙ͭ ͚ͤ͊͋͜͡Έ΄͎ͦͦ 
͔ͺ͔ͭͯ͟ ͍͊͒͘Ύ͙͟ ͍ͯ͊ͣ͘͟ ͍ͭͪͯ͜ ͜ ͻ͍͙͡Έ ͍ͦͤ͘͘͜Σ ͜ ͙ͪ͟ͻ͙ͭͤ͜ͻ ͔͍ͨͪͦͣͤ͜ ͍ͫͭ͊͜͡Σ ΅ͦ 
͙͍ͨͪͦ͋͊ΌͭΈͫΎ ͍ͦͤ͘͘͜ ;͔͔ͪ͘ ͎͙͙ͨͪͦ͊ͤ͡ ͍ ͊ͣ͟ΩΎ͚ͤ͜ ͊͒͟͡ͼ͜Φ ʕ ͍͍͒͒ͯ͊͜͜;͜ 
͙͙ͨͦͣͭ͜͡Σ ΅ͦ ͔ͨͪ΄Σ ͤ͗͜ ΅ͦͫΈ ͨͦ͋͊;͙͙ͭΣ ͍͙ͨͦͤͤͦ ͚͙ͨͪͦͭ ͔͒͟͜͡Έ͊͟ ͻ͍͙͙ͤ͡Σ ͔͊͡ 
͙ͦ͟͡ ͦ;͜ ͍͙͊͘͟ΌͭΈ ͒ͦ ͎ͫ͊͋ͦͦ͟͡ ͍ͫͭ͊͜͡ ͍͔͔͙ͫͪ͒ͤ͜ ͔͙͊ͣͪ͟Σ ͙͚ͫͨͪͤΎͭͭΌ 
͍͙͍͒ͪ͊͜͟ΌͭΈͫΎ ͙͍͍͙͒ͦ͗ͤ͜ ͔ͪ;͜Φ ˹͚͊͋͜͡Έ΄ Ύ͍͙ͫͪ͊ͣ͟ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͫͭ͊Ί 
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͍͔͔͙ͫͪ͒ͤ͜ ͒ͤΎΣ ͙ͦ͟͡ ͫͦͤΎ;ͤ͜ ͔ͨͪͦͣͤ͜ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͨͦͭͪ͊ͨ͡ΎΌͭΈ ͤ͊ ͔͒ͪ͊ͦ͘͟͡ ͜ 
͎ͨͦͦ͒͊ ͒ͦͫͭ͊ͭͤΈͦ ͍ͭͪ͜Ύͤ͊Σ ΅ͦ͋ ͍ͫͭͦͪΌ͍͙͊ͭ ͻ͍͙͜͡ ͤ͊ ͍͔ͨͦͪͻͤ͜Φ  

˱ͤ΄ͦΌΣ ͔ͤ ͔ͣͤ΄ ͼ͍͊ͦ͜͟Ό Ί ͔͊ͣͪ͊͟ ͦ͋ͫͯͪ͊͟Σ ΅ͦ ͣ͊Ί ͍ͤ͊ͯ͘ ζ͙̆͊ͭͤ͊ 
͔͚ͭͤ͜ηΦ ˤͦͤ͊ ͋ͯ͊͡ ͍ͨͦ͋ͯ͒ͦ͊ͤ͊ ͍ мффт ͪΦ ˾ͦͭ͊͘΄͍ͦ͊ͤ͊ ͤ͊ ͦͫ͟͜Σ ΅ͦ ͦͭͦ;͔ͤ͊ 
͔ͣͦͪͣΦ ζ͙̆͊ͭͤ͊ ͔͚ͭͤ͜η ͣ͊Ί ͍͙͎͙͚ͤͯͭ ͨͪͦͻ͒͜Σ ΅ͦ ͍͔͔͒ ͍ ͔ͣ͊ͤ͡Έͯ͟ ͔͊ͣͪͯ͟Σ 
Ύ͊͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͦ͋ΩΊ͙͍ͭ͊͟ ͭ͊ ͭͪΈͦͻ ͔͒ͪ͊͘͟͡Σ ͍͍͙͋ͯ͒ͦ͊ͤͻ ͯ ͫͭͤͯ͜Σ ͔ͨͪͦͭͯ͟Ί 
͍͔͔͙ͫͪ͒ͤͯ ͙͍͍͙͙͚͒ͦ͗ͤ ͊ͤ͒͡΄͊ͺͭ ͍ͤ͊ͦͦ͟͡ ͤΈ͎ͦͦΣ ͤ͊ ͪ͊ͦ͘͘͟ ͎ͫͭ͊ͪͦͦΣ ͔͎͊͘͟͡ 
͙͎ͪͦͣͭͦͦ͘ ͺ͜͡ΈͣͯΦ ̂ ͔͔͙ͫͪ͒ͤ͜ ͍͒ͦ͋ͪ͊͗͊͜ΊͭΈͫΎ ͍ͭͪ͊͊Σ ͊ͣ͟ΩΎͤ͜ ͎͙ͯͪ͊ͤ͟ ͚ 
ͺ͙ͦͪͣ ͍͙ͤ͊ͦ͟͡΄ͤ͜ͻ ͍͍ͦͫͭͪͦ͜Φ  

 
˾͙ͫΦ нΦ ζ͙̆͊ͭͤ͊ ͔͚ͭͤ͜η ˴ Φ ˨ ͪͯͪ͜ 
 
˴ͪͫ͜ ˨ͪͯͪ͜ Ί ͔ͤ ͙͡΄͔ ͍͙͙ͭ͊͊ͤͦͭͣ͡ ͻ͙ͯ͒ͦ͗ͤͦͣ͟Σ ͊ ͚ ͔͙ͨͪͪ͊ͫͤͣ͟ 

ͺͦͫͦ͜͡ͺͦͣΣ ͒ͦ͊ͦͣ͘͟ ͎ͭͦͦ Ί ͚͎ͦͦ ͊ͪͭ-ͦ͋ΩΊͭ͟ ΅ͦ ͣ͊Ί ͍ͤ͊ͯ͘ ζ˸͔ͦͪ ͣͤ͘͜ηΦ  
˨͡Ύ ͒͊ͤͦ͝ ͔͙͊ͣͪ͟ ͍ͤ͜ ͍ͦ͋ͪ͊ ͔͙͍͙͚ͤͭͨͦ ͙͚ͨͪͪͦ͒ͤ͜ ͔ͣ͊ͭͪ͊͜͡Σ ͊ ͔ͫ͊ͣ 

͙͙͚ͨͦͤͯͭ͟ ;͍͔ͦͤΣ ΅ͦ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͤ͊ ͔͔ͯ͋ͪ͗͗͘͜ ͍͔̊ͼ͜͝Φ ˤ͔͔͙ͫͪ͒ͤ͜ ͤ͊ ͫͭͤ͜͜ 
;͍ͦͤ͊ ͔ͨͪͦͭͯ͟ΊͭΈͫΎ ͔ͣͦͪΣ ͔ͤ͋ͦΣ ͙ͨͦͦ͒ͤͦ͟͜ ͙͔͙ͫͯͭ͡ ͣͦͪͫΈ͙͟ͻ ͨͭ͊ͻ͍͜Σ 
͍ͫͭͦͪΌΌ;͙ ͙͙͚ͨͪͣ͊ͪͤΣ ͎͔͙͚ͪͦͭͫͤ͟ ͦ͋ͪ͊͘ ͣͦͪΎΣ ͙͍͗ͦ͝ ͙ͫͭͻ͜͝ ͍͔͔͙ͫͪ͒ͤ͜ 
ζ͔͍͎ͣͪͭͦͦη ;͍ͦͤ͊Φ  

˹͙͊ͫͭͯͨͤͣ ͦ͋ΩΊͭͦͣ͟ Ί ͼ͙͚͜͡ ͔ͦͣͨͫ͟͟͡Σ ΅ͦ ͣ͊Ί ͍ͤ͊ͯ͘ ζ˭ͦͪΎͤ͊ 
ͨ͊͊ͭ͊͡ηΦ ˭ͤ͊ͻ͙ͦ͒ͭΈͫΎ ͍ ͔͍ͦ͋ͫͪ͊ͭͦͪ͜͝ ˨͚͔͊ͪΣ ͍͔͙͔̂ͤͪͫͭͭ͜ ˤ͔͊ͤ͒ͪ͋͜͡Έͭ͊Σ 
˹͔΄͍͜͡͡Σ ͔͔͙́ͤͤͫͫΣ ͜ ͋ͯ͊͡ ͍͋ͯ͒ͦ͊ͤ͊͘ ͍ нллс ͪΦ ˴͔͊ͣͪ͊ ͍ͨͦ͋ͯ͒ͦ͊ͤ͊ ͯ ͺͦͪͣ͜ 
ͫͨͪ͊͜͡Έͤͦ͝ ͎͙͙͊͊ͭ͟͟͡Σ ͊ ͤ͊ ͔ͫͭ͜͡ ͍͔͔͙ͫͪ͒ͤ͜ Ί ͙͚ͨͪͦͫͭ ͍ͦͭͪ͜Σ Ύ͙͚͟ ͔ͨͪͦͭͯ͟Ί 
͔ͤ͋ͦ ͤ͊ ͎ͨ͒ͦͯ͜͡ ͜ ͙ͫͭͤ͜Φ ˤ͔͔͙ͫͪ͒ͤ͜ ͍ ͔͊ͣͪ͟͜ ͔͔ͤ͊ͤͫͤ͜ ͨͦͤ͊͘;͙͟Φ ˭͍͙͒ͫ͜ ͘ ͝ͻ 
͒ͦͨͦͣ ͎ͦͦΌ ͍͙ ͔͔ͣͦ͗ͭ ͍͙ͤ͊͘;͙͙ͭΣ ͔͒ ˭͔ͣ͡Ύ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͤ͊ ͦͪ͋ͭ͜͜ ͍ ͙͚͒͊ͤ 
͔ͣͦͣͤͭΣ ͜ Ύ͙͚͟ ͫ͊ ͔ͣ ͔ͨͪͦ͒͜ ͪͦͯ͟Φ  ͔̇ ͭ͊ͦ͗͟ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΌͭΈ т ͔͍͊ͣͤ͟͜Σ Ύ͟͜ 
ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͋͜͡Ύ ͔͙͊ͣͪ͟Φ  

ζ˭ͦͪΎͤ͊ ͨ͊͊ͭ͊͡η ς ͼ͔ ͔ͣ͘͡Ύͤ͊ ͫͯ͟͡Έͨͭͯͪ͊Σ ͊͒ͯͣ͊ͤ͊͘ ͻ͙ͯ͒ͦ͗ͤͦͣ͟ 
˴ͪͫͦͣ͜ ˨ͪͯͪ͜Φ ˭͍͊͒Ύ͙͟ ͒ͦͨͦͣͦ͘͜ ͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜ ͔͍ͦ͋ͫͪ͊ͭͦͪ͜͝ ˨͚͔͊ͪ ͭ͊ 
͎͋͊͊ͭΈͦͻ ΅͔͙͒ͪͻ ͍͒ͦ͋ͪͦͦ͡Έͼ͍͜ ͍͙͋ͯ͒ͤ͜ͼ͍ͭͦ ζ˭ͦͪΎͤͦ͝ ͙ͨ͊͊ͭ͡η ͋ͯͦ͡ 
͍͔͊ͪ͘΄͔ͤͦ ͨͪͦͭΎ͎ͦͣ нф ͍͒ͤ͜ ͯ ͍͗ͦͭͤ͜ нллс ͪͦͯ͟Φ ˨͡Ύ ͍͔ͭͤͤ͜͡Ύ ͔͒͜͝ ͋ͯͦ͡ 
͍͙͙ͦͪͫͭ͊ͤͦ͟ ͨͦͤ͊͒ нлл ͭͦͤͤ ͍͊ͨͤΎͯ͟Φ ˭͍ͦͤ͜΄ͤ͜ ͙ͫͭͪ͜͡ ͔͊ͣͤ͟Ό ͙ͨͪͤ͊͘;͔ͤ͜ 
͒͡Ύ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͫͨͪ͊͜͡Έ͙ͤͻ ͔ͨ͡;͔͚ ͎͙͙͊͊ͭ͟͟͡Σ ͊ ͫ͊ͣ͊ ͔͊ͣͪ͊͟ ς ͼ͔ͤͭͪ͊͡Έͤͦ͝ 
͎͙͊͊ͭ͟͡;ͤͦ͝ ͙ͪ͘͜͟Φ ˹͔͋ͦ ͭ͊ ͎͙ͦͪͦͤͭ͘ ͋ͯ͒ͯͭΈ ͔͍͙ͨͪͦͭͯ͊ͭͫ͟Ύ ͍͔͔͙ͫͪ͒ͤͯΦ  
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˱͔͒Ύ ͦͪ͘Ύͤͦ͝ ͙ͨ͊͊ͭ͡ ͨͦ͡Ύ͎͊͊͡ ͯ ͫͨͪͦ͋͜ ͔͍͙ͨͪͦ͒ͣͦͤͫͭͪͯ͊ͭΣ Ύ͟ ˭͔ͣ͡Ύ 
ͪͯͻ͊ΊͭΈͫΎ ͍ͤ͊ͦͦ͟͡ ˿ͦͤͼΎΦ ̒͟΅ͦ ͋ ͍͙ ͙ͣ͊͡ ͙͍ͣͦ͗ͫͭ͜͡Έ ͫͺ͎ͦͭͦͪ͊ͺ͍͙ͯ͊ͭ ͫͦͤͼ͔ 
͘ ͎ͭͦͦ ͗ ͣͫ͜ͼΎΣ ͯ ͚ͭͦ ͙͚ͫ͊ͣ ;͊ͫ ͔ͦ͗ͤ͟ ͔͒ͤΈ ͨͪͦͭΎ͎ͦͣ ͪͦͯ͟Σ ͍͙ ͋ ͨͦ͋͊;͙͙͡Σ ΅ͦ 
͍ͦͤͦ ͣ͊͡ΌΊ ͍ ͔ͤ͋͜ ͤ͊͘͟ ͔͔͋ͤ͘͟͜;ͤͦͫͭ͜Φ ˨͔ ͺ͎ͯͪ͊͜ ͔͔͙ͨͪͭͤ͊ΊͭΈͫΎΣ ͼ͔ ς ͭͦ;͊͟ 
͍͔ͪͤͦ͒ͤͤ͜ΎΣ ͯ ͚ͭͦ ;͊ͫ Ύ͟ ͍͔ͪ΄͙ͤ͊ ͍͔ͪͻͤΈͦ͝ ͔ͨͭ͜͡ ς ͭͤ͜͡Ί ͫͦͤͼ͔ͫͭͦΎͤͤΎΣ ͊ 
͙ͤ͗ͤΈͦ͝ ς ͘ ͙͍͔ͣͦΦ 

ζ˽͊͊ͭ͊͡ ͔ͤ͋͊ ͜ ͎ͪ͜ηΣ ͋ͯ͊͡ ͍͋ͯ͒ͦ͊ͤ͊͘ ͯ ͙͒ͦͤ͜͡ ˢͪͭ ˿͔͊͡͡Σ ˱ͭ͊͜͡Ύ ͯ 
2010 ͪ Φ ˲͝ ͙͍ͦͫͦ͋ͫͭ͜͡Έ ͨͦ͡Ύ͎͊Ί ͍ ͔ͣͻ͊ͤͣ͘͜͜ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍͙ͤ͊ͦ͟͡΄ͤΈͦ͝ 
͚͒ͫͤͦͫͭ͜͜Φ ˹͔ ͙͍͒͡Ύ;͙ͫΈ ͤ͊ ͔ͭΣ ΅ͦ ͔͊ͣͪ͊͟ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͯ ͫ͜͜͡Σ ͍ͦͤ͊ 
ͤ͊͊͡΄͍ͭͦ͊ͤ͊ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ ΅ͦ ͍ ͔͔͙ͫͪ͒ͤͯ ͔ͨͪͦͭͯ͟ΌͭΈͫΎ ͎ͪͫ͜Έ͙͚͟ 
͊ͤ͒͡΄͊ͺͭΣ ΅ͦ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͤ͊ ͍ͨͤ͜͜;ͤͦ-͊͘ͻ͒ͤͦͣͯ͜ ͋ͦͼ͜ ͙͙͒ͦͤ͡Φ  

 
˾͙ͫΦ оΦ ζ˽͊͊ͭ͊͡ ͔ͤ͋͊ ͜ ͎ͪ͜η ˴Φ ˨ ͪͯͪ͜ 
 
ζ̆ ͣ͊ͪͤ͊ ͔͊ͣͪ͊͟ ͒͡Ύ ͔͔͍͒ͪ ͜ ͔ͤ͋͊η ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͍ ˽͍ͤ͜͜;͚ͤ͜ ˴͊ͪͦͤ͜͜͡Φ 

ˤͦͤ͊ ͋ͯ͊͡ ͍͋ͯ͒ͦ͊ͤ͊͘ ͯ нлмо ͪͦͼ͜ ͤ͊ ͍͔͊ͣͦͤͤ͘͡Ύ ͔ͣͯ͘Ό ͙͔ͣͫͭͼ͍ͭ ˽͍ͤ͜͜;ͤͦ͝ 
˴͙͊ͪͦͤ͜͡Σ ˿̊ˢΦ ˾ͦ͋ͦͭ͊ ͣ͊Ί мп-͒Ό͚͍͙͚ͣͦ ͍ͤͯͭͪ͜΄͚ͤ͜ ͔͒͊ͣͭͪ͜ ͜ ͍ͨͦ͋ͯ͒ͦ͊ͤ͊ ͘ 
͔͊ͣͤ͟Ό ͜ ͋ͪͯͫͯΦ ˤ͔͔͙ͫͪ͒ͤ͜ ͙ͫͭͤ͜ ͭ͊ ͎ͨ͒ͦ͊͜͡ ͍͙͔͊͒ͤ͟͜͡ ͙͋ͣ͜͡ ͼ͔͔ͣͤͭͦͣ ͜ ;͔͔ͪ͘ 
͍ͦͭͪ͜ ͯ ͔ͫͭ͜͡ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͍͙ͤ͊ͦ͟͡΄ͤ͜ͻ ͔͔͍͒ͪ ͔ͨͪͦͭͯ͟ΊͭΈͫΎ ͨͦ ͫͭͤ͊͜ͻ ͜ ͨ͒ͦ͘͜͜͡ 
͍͔ͪ͘ͻͯ ͍͙ͤ͘Φ ˹͊ ͫͭͤ͊͜ͻ ͍͙͒ͤͦ ͦͪͤͤ͟͜ΎΣ ΅ͦ ͍͙ͫ͊͘ΌͭΈ ͔͔͙ͯͫͪ͒ͤ͜ ͔ͨ͒ͣͤͦ͘͜͝ 
͔͙͊ͣͪ͟Φ ˶Ό͙͒Σ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͙ͦͣͤ͊ΌͭΈ ͙͍͒ͤͯ ͫͨͦͪͯ͒ͯΣ ͍ͤ͊ͭ͜Έ ͔ͤ ͨ͒ͦͪ͘͜ΌΌ;͙Σ 
΅ͦ ͼ͔Φ ˢ͔͡ Ύ͟ ͭ͜͡Έ͙͟ ͍͙ͦͤ ͊͘ͻͦ͒ΎͭΈ ͍͔͔͙ͫͪ͒ͤͯ ͜ ͍͔͒ͪ͜ ͊͘;͙ͤΎΌͭΈͫΎΣ ͍͙ͦͤ 
͙ͨͦͪͤ͊ΌͭΈ ͯ ͙͍͍͙͙͚͒ͦ͗ͤ ͙͍͙͚ͣͤ͜͡ ͍ͫͭ͜ ͔͚ͭͤ͜Σ ͜ ͔ͤ ͣͦ͗ͯͭΈ ͙ͨͪͻ͍͙ͦ͊ͭ ͍͎ͫͦͦ 
͊͘ͻ͔ͦͨͤͤ͡ΎΦ ˸ͫ͜ͼ͔͍͜ ͙͔͗ͭ͜͡ ͔ͤͦͺ͜ͼ͚ͤͦ͜ ͍͙ͤ͊͊͘͡ ͒͊ͤͯ ͔͊ͣͪͯ͟ ͦ͋ͫͯͪ͊͟  
ζˣ͙ͯ͒ͤͦ;ͦͣ͟ ̆ͦ͋ͭ͊͜η ;͔͔ͪ͘ ͝͝ ͫͻͦ͗ͫͭ͜Έ ͘͜ ͣͫ͜ͼ͔ͣ ͙͍ͨͪͦ͗͊ͤͤΎ ͣ͜ͺ͜;͙ͤͻ ͫͭͦͭ͜Φ ̂ 
ͫͦͤΎ;͙͚ͤ ͔͒ͤΈ ͣͦ͗ͤ͊ ͨͦ͋͊;͙͙ͭ ͙ͫͭ͡Ύ ͔͔͍͒ͪΣ ͊ ͦͫͤͤ͜Ί ͫͦͤͼ͔ ͒͊Ί ͙͍͔ͦͫͦ͋͡ 
͍͔ͦͫͭͤͤ͜͡ΎΦ ̒͟΅ͦ ͨͦ΅͙͊ͫͭͭΈΣ ͣͦ͗ͤ͊ ͨͦ͋͊;͙͙ͭ ͻ͙͔ͣͪͤ͜ ͙͙ͦ͋ͪͫ ͻͣ͊ͪΦ ˴͔͊ͣͪ͊ 
͍ͨͦ͋ͯ͒ͦ͊ͤ͊ ͘ ͔͊ͣͤ͟ΌΣ ͔͔͎ͤͦͦ͘͡ ͭͦͪͺͯ ͚ ͔͔͍͒ͪ͊Σ ΅ͦ ͙ͪͦ͋ͭΈ ͝͝ ΅͔ ͋͜͡Έ΄ 
ͺ͙͊ͤͭ͊ͫͭ;ͤͦΌΦ ˴ͪͫ͜ ˨ͪͯͪ͜ ͨͪͦ ͍ͫͦΊ ͍ͭͦͪͤͤ͜ΎΥ ζ˸ͦΎ ͔͒͜Ύ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ͋ ͘͜ 
͙ͫͭͦͪͦͤ ͻͣ͊ͪͤ͊ ͔͊ͣͪ͊͟ ͣ͘͜΄͍ͯ͊͊ͫ͡Ύ ͘ ͍͙ͤ͊ͦ͟͡΄ͤͣ͜ ͍ͫͭͦͣ͜Σ ͔͊͡ ͊͘ͻͦ͒Ύ;͙ 
͍͔͔͙ͫͪ͒ͤͯΣ ͍͙ ͋͊;͙͔ͭ ͔ͤ͋ͦ ͜ ͍͔ͪͻ͍͙͜͟ ͔͔͍͒ͪ ͤ͊ ͫͭͤ͊͜ͻ ͭ͊ ͨ͒ͦ͘͜͜͡Φ ͔̇ ͚͒ͫͤͦ͜ 
͔͍͙ͤ͘;͚͙͚͊ͤ ͍͒ͦͫ͒͜Σ Ύ͙͚͟ ͣͯ͘΄ͯΊ ͎͡Ύ͒͊;͍͜ ͙͙͙͊ͣͫͭͫ͘͡ΈΣ ͔͙͍͙ͣ͒ͭͯ͊ͭΦ ͙́͊ͣ͟ 
;͙ͤͦͣΣ ͪͦ͋ͦͭ͊ ͔͔ͨͪͫͭ͊Ί ͙͋ͯͭ ͦ͋ΩΊͭͦͣ͟Σ ͊ ͫͭ͊Ί ͍͊΄͙ͣ ͍͒͜;ͯͭͭΎͣΣ ͍͙͍ͨ͊͡Ί ͤ͊ 
͍͊΄ͯ ͍ͫ͊ͣͦͫ͒ͦͣͫͭ͜͜ΈΦ ˢ͔͎͙ͦͪ͡;ͤͦ ͼ͔ ͫͻ͔ͦ͗ ͤ͊ ͔ͭΣ ͙ͤ͋͜ ͨ͒͜ ͔͔ͣ͘͡ΌΣ ͯ ͔ͭͣͪΎ͍͜ 
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͙͍ͪͦͪ͊͘͟ΊͭΈͫΎ ͔ͤ͋ͦΦ ˸͔ͤ͜ ͣͨͦͤͯ͜Ί ͼΎ ͔͒͜Ύ ͔͎ͣͤͤͦͦ͘͜ ͦ͋ͪ͊ͯ͘ ͣͪ͜͝Σ Ύ͊͟ 
͔͔͍ͨͪͭ͜͡ΌΊͭΈͫΎ ͍ ͔ͪ͊͡Έͤͫͭ͜Έη (Cloud chamber). 

ˤ͙͍͙ͫͤͦ͟Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͘͜ ͙͔ͣͫͭͼ͍ͭͦͣ 
ͦͤ͟ͼ͔ͨͭͯ͊ͣͯ͘͜͡ ͍ ͔ͤ͒͡-͊ͪͭ͜ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͔͊ͣͪ͟ ͦ͋ͫͯͪ͊͟ ˴Φ ˨ͪͯͪ͜ ͪͦ͘΄͙͙ͪͭΈ 
ͯΎ͍͔ͤͤ͡Ύ ͯ;͍ͤ͜ млςмм ͍͊ͫ͟͜͡ ͨͪͦ ͫͯ;͊ͫͤ͜ ͍͙͙͒ ͙͔ͣͫͭͼ͍ͭ͊ ͪ͊ͤ͟͝ ˢ͔͙͙ͣͪ͟ ͭ͊ 
͍͙̐ͪͦͨΤ ͍͙͒ͦͦͭ͘͡Έ ͫͺ͍͙ͦͪͣͯ͊ͭ ͔ͤ ͭ͜͡Έ͙͟ ͙͔ͣͫͭͼΈͯ͟ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΣ ͊ ͚ 
͙ͨͪ΅͔͙͙ͨͭ ͡Ό͍͋ͦ ͒ͦ ͙͙ͨͪͪͦ͒ ͭ͊ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 

˽͔͔͙͍͙ͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ ͍͋͊;͊Ίͣͦ ͍ ͔ͪͦͪͦ͋ͤͤ͘͜͡ 
͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔ͣͫͭͼΈͦ͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ 
͙͊ͫͦ͋͊ͣ͘ ͫͯ;͎͊ͫͤͦͦ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͎ͦͦ ͙͔ͣͫͭͼ͍ͭ͊Φ   
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˾˩˭̑˸˩ 
ˣ͚ͦ;͔ͤͦ͟ ˢͤͤ͊Φ ˻͔͙ͫͦ͋ͤͤͦͫͭ ͔͙ͦͤ͊ͦͣͤ͘͟͡Ύ ͫͭ͊ͪ΄͔͙͍͊ͫͫͤͦ͟͟͡ ͫ ͙͍ͫͯͫͫͭͦͣ͟ 

ͦͤ͟ͼ͔͙ͨͭͯ͊ͣ͊͘͡ ͍ ͔ͤ͒͡-͔͊ͪͭ ͤ͊ ͙͔͔ͨͪͣͪ ͔͊ͣͪ͟ ͦ͋ͫͯͪ͊͟ ˴͙ͪͫ͊ ˨͙ͪͯͪ. 
ˤ ͫͭ͊ͭΈ͔ ͍͔ͦͫ΅͔ͤ· ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͙ͦͤ͊ͦͣͤ͘͟͡Ύ ͫͭ͊ͪ΄͔͙͍͊ͫͫͤͦ͟͟͡ ͫ ͙͍ͫͯͫͫͭͦͣ͟ 

ͦͤ͟ͼ͔͙ͨͭͯ͊ͣ͊͘͡ ͍ ͔ͤ͒͡-͔͊ͪͭ ͤ͊ ͙͔͔ͨͪͣͪ ͔͊ͣͪ͟ ͦ͋ͫͯͪ͊͟ ˴Φ ˨͙ͪͯͪΦ ˻ͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤ͘͟· 
͟͡Ό;͔͍·͔ ͨͦͤΎ͙ͭΎ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ς ζͦͤ͟ͼ͔͙ͨͭͯ͊ͣ͘͡ηΣ ζ͔ͤ͒͡-͊ͪͭηΣ ζ͔͊ͣͪ͊͟ ͦ͋ͫͯͪ͊͟ηΦ 
˻͔ͭͪ͊͗ͤ͊ ͙͙ͫͭͦͪΎ ͍͙͙ͪ͊ͭ͘Ύ ͔ͤ͒͡-͊ͪͭ͊ ͍ ͙͔̂ͪ͊ͤ͟ ͙ ͙͔ͣͪΦ ˻͔͔͔ͨͪ͒ͤ͡· 
ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ·͔ ͍ͦͫͤͦ· ͙ ͙ͨͪͤͼ͙ͨ ͔͚͍͙͒ͫͭΎ ͔͊ͣͪ͟ ͦ͋ͫͯͪ͊͟ ˴Φ ˨͙ͪͯͪ ͤ͊ ͙͔͔ͨͪͣͪ ͙ͭ͊͟ͻ 
͊ͪ-ͭͦ͋Ά͔͍ͭͦ͟Σ ͊͟͟ ζˤ͍ͦͤͦ͊͡Ύ ͨ͊͊ͭ͊͡ηΣ ζ͙͙̆͗ͤ͊ ͔͔͚ͭͤηΣ ζ˸͔ͦͪ ͔͔͔ͨͪͣͤηΣ ζ˭͍͔͒ͤ͊͘Ύ 
ͨ͊͊ͭ͊͡ηΣ ζ˽͊͊ͭ͊͡ ͔ͤ͋͊ ͙ ͎ͦͪηΣ ζ˻͋͊͡;ͤ͊Ύ ͔͊ͣͪ͊͟ ͒͡Ύ ͔͔͍͒ͪΈ͔͍ ͙ ͔ͤ͋͊ηΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͦͤ͟ͼ͔͙ͨͭͯ͊ͣ͘͡ ͍ ͙͍͔ͫͯͫͫͭ͟Σ ͔ͤ͒͡-͊ͪͭΣ ͔͊ͣͪ͊͟ ͦ͋ͫͯͪ͊͟Σ ˴͙ͪͫ 
˨͙ͪͯͪΦ 

 
SUMMARY 

Boichenko Anna. Peculiarities of introducing the art of conceptualism in land art to 
ǎŜƴƛƻǊ ǎǘǳŘŜƴǘǎ ƻƴ ǘƘŜ ŜȄŀƳǇƭŜ ƻŦ /ƘǊƛǎ 5ǊǳǊȅΩǎ ŎŀƳŜǊŀ ƻōǎŎǳǊŀΦ 

Introduction. In modern conditions of modernization of the system of general 
ǎŜŎƻƴŘŀǊȅ ŜŘǳŎŀǘƛƻƴ ƛƴ ǘƘŜ ƭƛƎƘǘ ƻŦ ǘƘŜ /ƻƴŎŜǇǘ ƻŦ ǘƘŜ άbŜǿ ¦ƪǊŀƛƴƛŀƴ {ŎƘƻƻƭέΣ ƻƴŜ ƻŦ the key 
competences that the learner has to possess is awareness and expression in the field of 
ŎǳƭǘǳǊŜΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǿƻǊƪǎ ƻŦ ŀǊǘΣ ǘƻ ŦƻǊƳ ƻƴŜΩǎ ƻǿƴ ŀǊǘƛǎǘƛŎ ǘŀǎǘŜǎΣ 
ŜȄǇǊŜǎǎ ƻƴŜΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŦŜŜƭƛƴƎǎ ǿƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ ŀǊǘΦ 

The aim of the article is to introduce the art of conceptualism in land art to senior 
ǎǘǳŘŜƴǘǎ ƻƴ ǘƘŜ ŜȄŀƳǇƭŜ ƻŦ /ƘǊƛǎ 5ǊǳǊȅΩǎ ŎŀƳŜǊŀ ƻōǎŎǳǊŀΦ 

Research methods: analysis of studies on the problem under discussion, study of 
educational programs and documents, the method of terminological analysis, which made it 
possible to give definitions to the key concepts of research. 

Research results. When studying the art of the American cultural region (Grade 10) 
and the art of the European cultural region (Grade 11), provided by the Art Program for 
general education institutions (10ς11 grades), for a better understanding of regional 
peculiarities of art development, it is necessary to familiarize students with such a direction 
of contemporary art as conceptualism on the eȄŀƳǇƭŜ ƻŦ /ƘǊƛǎ 5ǊǳǊȅΩǎ ŎŀƳŜǊŀ ƻōǎŎǳǊŀΦ 

In the article the key concepts of research ς άŎƻƴŎŜǇǘǳŀƭƛǎƳέΣ άƭŀƴŘ ŀǊǘέΣ άŎŀƳŜǊŀ ƻŦ 
ƻōǎŎǳǊŀέ ς are described. The history of land art development in Ukraine and in the world is 
highlighted. The conceptual foundatioƴǎ ŀƴŘ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ƻŦ ǿƻǊƪ ƻŦ /ƘǊƛǎ 5ǊǳǊȅΩǎ ŎŀƳŜǊŀǎ 
ƻōǎŎǳǊŀ ƻƴ ǘƘŜ ŜȄŀƳǇƭŜ ƻŦ ǎǳŎƘ ŀǊǘ ƻōƧŜŎǘǎ ŀǎ ά²ŀǾŜ /ƘŀƳōŜǊέΣ άIǳǘ ƻŦ ǘƘŜ {ƘŀŘƻǿέΣ ά¢ƘŜ {Ŝŀ 
ƻŦ /ƘŀƴƎŜέΣ ά{ǘŀǊ /ƘŀƳōŜǊέΣ ά{ƪȅ aƻǳƴǘŀƛƴ /ƘŀƳōŜǊέΣ ά/ƭƻǳŘ ŎƘŀƳōŜǊ ŦƻǊ ǘƘŜ ǘǊŜŜǎ ŀƴŘ ǎƪȅέΦ 

Conclusions. Introducing the art of conceptualism in land art to senior students on the 
ŜȄŀƳǇƭŜ ƻŦ /ƘǊƛǎ 5ǊǳǊȅΩǎ ŎŀƳŜǊŀ ƻōǎŎǳǊŀ ǿƛƭƭ ŜƴǊƛŎƘ ƪƴƻǿƭŜŘƎŜ ƻŦ млς11 grade students on 
contemporary art in the countries of America and Europe; will allow to form not only artistic 
competence, but also to instill love for nature and the environment. 

The prospects for further research are seen in development of the problem of senior 
ǎǘǳŘŜƴǘǎΩ ŀǊǘƛǎǘƛŎ ŎƻƳǇŜǘŜƴŎŜ ŦƻǊƳŀǘƛƻƴ ǘƘǊƻǳƎƘ ƳƻŘŜǊƴ Ǿƛǎǳŀƭ ŀǊǘΦ 

Key words: conceptualism in art, land-art, camera obscura, Chris Drury. 
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̂ ͫͭ͊ͭͭ͜ ͍͙ͤ͊͘;͔ͤͦ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͨ͒͐ͪͯͤͭ͜Ύ ͒͡Ύ ͨͦ΄ͯͯ͟ ͍͙ͤͦͻ 

͙͍͙ͫͨͦͪͭͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͍͙ͤͦͻ ͔͙ͣͭͦ͒͟ ͯ ͙͍ͫͨͦͪͭͤͦͣͯ ͔͍ͭͪͤͯ͊ͤͤ͜ ͘ ͍ͨ͊͊ͤͤ͡ΎΣ ΅ͦ 
͍͙͒ͦͦͭ͘͡Έ ͨͦͪ͊͟΅͙͙ͭ ͍͔ͪͤ͜Έ ͺ͙͘͜;ͤͦ͝ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͍ͨ͊͡ͼ͍͜ ͜ ͙ͭͣ ͙ͫ͊ͣͣ 
͔ͪͯ͘͡Έ͙ͭ͊ͭ ͯ ͙͍ͫͨͦͪͭͤͦͣͯ ͍ͨ͊͊ͤͤ͜͡Φ ˭ ͔ͣͭͦΌ ͍͙ͪ͜΄͔ͤͤΎ ͎͒͊ͤͦͦ ͙ͨͭ͊ͤͤΎ ͯ ͫͭ͊ͭͭ͜ 
ͨͦ͒͊ͤͦ ͔ͫͨͼ͊͜͡Έͤͦ ͨ͒͋ͪ͊ͤ͜͜͜ ͙͊ͫͦ͋͘ ͭ͊ ͔͙ͣͭͦ͒ ͔͍ͭͪͤͯ͊ͤͤΎ ͚ ͙ͪͦͪͭͦ͘͟ ͍͙ͯͣͦ ͝ͻ 
͔ͪ͊͊͘͜͡ͼ͜͝ ͨ͒͜ ;͊ͫ ͍ͨ͊͊͡͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͻͦͨ͡ͼ͍͜ моςмп ͍ͪͦ͟͜Φ ˢͭͯ͊͟͡Έ͙ͤͣ Ί 
͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘͝ ͙ͤ͊ͣ ͔͙͙ͣͭͦ͒͟ ͍ ͍ͤ͊;͊͡Έͤͦ-͔͍ͭͪͤͯ͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ 
͍ͨ͊͡ͼ͍͜ ͭ͊ ͍͙͍;͔ͤͤΎ ͝͝ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͒͡Ύ ͨͦͪ͊͟΅͔ͤͤΎ ͍ͪͤ͜Ύ ͍͙ͪͦͭͯ͘͟ ΄͍͙͒ͫͤͦ͟͜-
͙͍͙ͫͦ͡ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͻͦͨ͡ͼ͍͜ моςмп ͍ͪͦ͟͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ͊ ͔͙ͣͭͦ͒͊͟Σ ͍ͨ͊͊ͤͤ͡ΎΣ ͍ͨ͊͊͡͡Έͤ͊ 
͎͍ͨ͒ͦͭͦ͊͜͟Σ ͔ͫͨͼ͊͜͡Έͤ͜ ͍͍͙ͨͪ͊ ͤ͊ ͫͯ΄͜ ͜ ͯ ͍ͦ͒͜Σ ΄͍͙͒ͫͤͦ͟͜-͙͍ͫͦ͜͡ Ύͦͫͭ͟͜Σ ͻͦͨ͡ͼ͜ моς14 
͍ͪͦ͟͜Φ 

 
˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˹͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍͙ͪͦͭͯ͘͟ ͫͨͦͪͭͯ ͍ ̂ͪ͊ͤ͟͜͝Σ 

͊ ͔ͫ͊ͣ ͍ͨ͊͊ͤͤ͡ΎΣ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ;͙͙ͤͤͻ ͜ ͪͦͪͦ͋͊͘͟ ͍͙ͤͦͻ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙͔ͫͫͭͣ ͘͜ ͔ͣͭͦΌ ͒ͦͫΎ͎͔ͤͤͤΎ ͍ͨ͊͡ͼΎ͙ͣ ͚ͤ͊͋͜͡Έ΄ ͙͍͙ͣͦ͗͡ͻ 
͙͍͙ͫͨͦͪͭͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Φ 

˾͍͙ͦͭͦ͘͟ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟ ͔ͤͦ͋ͻ͙͚͒ͤ͜ ͯ ͎͋͊͊ͭΈͦͻ ͍͙͒͊ͻ ͫͨͦͪͭͯ ͜ 
ͺ͔ͯͤ͒͊ͣͤͭ ͒͡Ύ ͝ͻ ͚ͤ͊ͪ͊͟΅͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙͊͊͒͊ͭ͘͟͡ ΅͔ ͍ ͪ͊ͤͤΈͦͣͯ 
͍͜ͼ͜Φ ˣ͜͡Έ΄ͫͭ͜Έ Ό͙ͤͻ ͍ͨ͊͡ͼ͍͜ ͔ͤ ͣͦ͗ͯͭΈ ͒ͦͫΎ͎͙ͭ ͍͙͙ͫͦ͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ ͍ͨ͊͊ͤͤ͜͡ 
͔ͤ ͭͦͣͯΣ ΅ͦ ͣ͝ ͍͊͊͗͊͘Ί ͎ͨͦ͊ͤ͊ ͔ͭͻͤ͊͜͟ ͪͯͻ͍͜Σ ͊ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ͭͦͣͯΣ ΅ͦ ͔ͤ͒ͦͫ-
ͭ͊ͭͤΈͦ ͍͙ͪͦͤͯͭ͘͜ ͝ͻ ͍ͦͫͤͦͤ͜ ͺ͙͘͜;ͤ͜ Ύͦͫͭ͟͜ ς ͍ ͙͙͍ͭͪ͊ͫͭ͜͡ΈΣ ͙ͫ͊͡Σ ΄͍͙͒ͫͭ͟͜ΈΦ 

˽ͦͪ͊͟΅͔ͤͤΌ ͍͙ͪͦͭͯ͘͟ ͺ͙͘͜;ͤͦ͝ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͍ͨ͊͡ͼ͍͜ ͜ ͙ͭͣ ͙ͫ͊ͣͣ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ ͙͍ͫͨͦͪͭͤͦͣͯ ͍ͨ͊͊ͤͤ͜͡ ͣͦ͗ͤ͊ ͒ͦͫΎ͎͙ͭ ΄͡Ύͻͦͣ ͨͦ΄ͯͯ͟ ͍͙ͤͦͻ 
͙͍͙ͫͨͦͪͭͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͍͙ͤͦͻ ͔͙ͣͭͦ͒͟ ͯ ͙͍ͫͨͦͪͭͤͦͣͯ ͔͍ͭͪͤͯ͊ͤͤ͜ ͘ ͍ͨ͊͊ͤͤ͡ΎΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ύͣ ͍ͨ͊͊ͤͤ͡Ύ Ύ͟ ͍͙͒ͯ 
ͫͨͦͪͭͯΣ ͍͙͍;͔ͤͤΎͣ ͙ͨͭ͊ͤΈ ͚͎ͦͦ ͍ͦ͒ͦͪͦ͘;ͦ͝ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜Σ ͙͎ͨͪ͊͒ͤͦͦ͟͡ 
ͤ͊͘;͔ͤͤΎΣ ͍ͣ͊ͫͦͦͫͭ͜ ͭ͊ ͍͙͍ͨͯ͡ ͍͎ͦ͒ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͤ͊ ͎ͦͪ͊ͤͣ͘͜ ͡Ό͙͙͒ͤ 
͚͙͊ͣ͊ͫ͘͡Ύ ;͙ͣ͊ͦ͡ ͍;͔͙ͤͻ ό˶Φ x ͙ͦͪͦ͒;Σ ˹Φ x ͎͍ͯ͊ͦ͊͟͡Σ ˥Φ ˽ ͦ͡ΊͫΎΣ ˤΦ ˶ ͦͨͯͻͤ͜Σ 
˶Φ ˸ ͔͊͊ͪͤ͊͟͟Σ ́Φ ˸ ͔ͤ΄ͯͭͤ͊͟͜Σ ˤΦ ˽ ͍͊ͭͦͤͦ͡Σ ˭Φ ̅ ͙͍ͪͫͦ ͭ͊ ͤ͜ΦύΦ  

ˢͤ͊͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͒ͦͪͦ͋ͦ͟ ό˹Φ x ͎͍ͯ͊ͦ͊͟͡Σ ˱Φ ˥ ͦͤ;͊ͪΣ ̊Φ ́ ͊ͦͪͣͤ͊͜Σ 
˨Φ ˿ ͊ͦ͡ ͭ͊ ͤ͜Φύ ͯ ͎͊ͯ͘͜͡ ͔ͭͦͪ͜͝ ͭ͊ ͔͙͙ͣͭͦ͒͟ ͙͍ͫͨͦͪͭͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ͫ͒͜;͙ͭΈ 
ͨͪͦ ͤ͊Ύ͍ͤͫͭ͜Έ ͙ͪͤ͘͜ͻ ͔͍ͣͭͦ͒͜Σ ͍͊ͫͦ͋͘͜ ͜ ͔͙ͣͭͦ͒;͙ͤͻ ͙͚͍ͨͪͦͣ͜ 
͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͨ͊͊͡͡Έͤͦ͝ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͔͍ͫͨͦͪͭͫͣͤ͜Φ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ8ȟ Ο 6 (80) 

89 

ˤ͙͍;͔ͤͤΎ ͙ͨͭ͊ͤΈ ΅ͦ͒ͦ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͔ͭͻ͙ͤ͜͟ ͍ͨ͊͊ͤͤ͡Ύ ͙͍ͨͪͫΎ;͔ͤͦ 
͍͔͙͊͟͡ ͟͜͡Έͫͭ͟͜Έ ͔͒ͦͫ͒͗ͤ͜͡Έ Ύ͟ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻΣ ͭ͊͟ ͜ ͙͊ͦͪ͒ͦͤͤ͘͟ͻ ͍͍͊ͭͦͪ͜ 
ό˱Φ ˥ ͦͤ;͊ͪΣ ˤΦ ˽ ͍͊ͭͦͤͦ͡Σ ˨Φ ˿ ͊ͦ͡Σ ̊Φ ́ ͙͊ͦͪͣͤ͊Σ ͭ͊ ͤ͜ΦύΣ ͔͊͡ ͋͜͡Έ΄ͫͭ͜Έ ͘͜ ͙ͤͻ 
͍͙ͦͤ͊ͤͦ͟ ͤ͊ ͍ͨ͊͡ͼΎͻ ͍͙ͫͦͦ͟͝ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝Φ ˤ ͫͤͯ͜Ό;͚͜ ͎ͨͪͦͪ͊ͣ͜ ͒͡Ύ ͙͒ͭΎ;ͦ-
Όͤ͊ͼΈ͙͟ͻ ͙͍͙ͫͨͦͪͭͤͻ ΄͟͜͡ ͍͙ͤ͊ͦ͒ͭΈͫΎ ͙͡΄͔ ͙ͦͨͫ ͔͍ͣͭͦ͒͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͭ͊ 
͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͪͯͻ͍͎ͦͦͦ ͍͙ͤ͊ͯ͟ ͚ ͔͔ͨͪͪ͊ͻ͍ͦͯΌͭΈͫΎ ͔͒͟͜͡Έ͊͟ ͍ͫͨͦͫͦ͋͜ 
͍͙͍͔ͨͪ͊ͤͤ͡Ύ ͙ͨͦͣͦ͟͡ ͯ ͔ͭͻͤ͜ͼ͜ ͍ͨ͊͊ͤͤ͡ΎΦ 

͙͔̉ͫ͡Έͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͤ͊ͯͦ͟ͼ͍͜ ͯ ͙͍ͫͨͦͪͭͤͦ-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͜ ͔͙ͣ͒ͦ͟-
͎͋ͦͦ͜͜͡;͙ͤͻ ͎͊ͯ͘͡Ύͻ ͍͒ͦͦ͘͡ΎΊ ͫΈ͎ͦͦ͒ͤ͜ ͍͔͙ͫͭ ͨͦ΄ͯ͟ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍͙ͭͤ͟ͻ 
͔͙ͣͭͦ͒͟ ͍͙ͪͦͭͯ͘͟ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͍͙ͫͭ͊ͭͻ ͭ͊ ͍͍͙ͦ͜͟ͻ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͡Ό͔͚͒Φ 

̊͟͜͡Έ͙͚ͤ ͍͜͟ Ί ͚ͤ͊͋͜͡Έ΄ ͙ͫͨͪΎ͙͍͙ͭͣ͡ ͔ͨͪͦ͒ͦͣ͜ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͍ͫ͜ͻ 
ͪͯͻ͍͙ͦͻ Ύ͔͚ͦͫͭ͟ [7]Φ ˢ͔͡ ͍ ͔͍ͨͤ͜ ͍͍ͦ͜͟͜ ͔͙ͨͪͦ͒͜ ͔͙ͭͣͨ ͙ͨͪͪͦ͒ͤΈ͎ͦͦ ͎͔ͨͪͦͪͫͯ 
ͪͯͻ͍ͦ ͙ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͔ͤ ͍ͦ͒ͤ͊ͦ͟͜Φ ˤ͍͒ͨͦ͒ͤ͊͜͜ ͔ͪ͊͟ͼ͜Ύ ͙͒ͭΎ;͎ͦͦ ͎ͦͪ͊ͤͣͯ͘͜ ͤ͊ 
ͺ͙͘͜;͔ͤ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͪͤ͊͘͜ ͤ͊ ͙ͪͤ͘͜ͻ ͔ͭ͊ͨ͊ͻ ͪͦͫͭͯ͘ ͭ͊ ͍͙ͪͦͭͯ͘͟Φ ͙̅͘͜;͔ͤ 
͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͒͊Ί ͋͜͡Έ΄͙͚ ͭ͊ ͍͒ͦ΄͔ ͔͔͔͙͚͋ͪ͗ͤ͘ ͔ͺ͔ͭ͟ ͯ ͔͍ͨͤ͜ ͔͙ͨͪͦ͒͜Σ Ύ͟͜ 
ͣ͊ΌͭΈ ͍ͤ͊ͯ͘ ;ͯͭͭΊ͍͙͙ͣ ͊͋ͦ ͔͙͙͍͙͙ͫͤͫͭͤͣΦ ̂ ͼ͜ ͔͙ͨͪͦ͒͜ ͍͙ͨ͒͜΅ͯΊͭΈͫΎ 
͙ͫͨͪΎ͙͍ͭͫͭ͜͡Έ ͎ͦͪ͊ͤͣͯ͘͜ ͒ͦ ͍͙͍͋ͪͦͦ͜͟ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͍͙͍͍ͨ͜͡ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 

˹͊ ͒ͯͣͯ͟ ˣΦ ̊ ͙Ύͤ͊Σ ͙͍͔ͦͫͦ͋͡ ͣͫ͜ͼ͔ ͍ ͍͙͍ͪͦͭͦ͘͟͜ ͪͯͻ͍͙ͦͻ Ύ͔͚ͦͫͭ͟ 
͚͊ͣ͊͘Ί ΄͍͙͒ͫͤͦ͟͜-͙͍ͫͦ͜͡ Ύͦͫͭ͟͜Σ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͍͙ͪͦͭͯ͘͟ Ύ͙͟ͻ ͍͎͒ͪ͊͜͜Ί ͍͔͙ͯ͟͡ 
ͪͦ͡Έ Ύ͟ ͨ͒͜ ;͊ͫ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͙ͤͦ͘͟Ό ͙ͫ͊͒ͤ͟͡ͻ ͭ͊ ͍͍͒ͨͦ͒͊͜͜͡Έ͙ͤͻ ͨͪͦͺ͔͚ͫ͜Σ ͭ͊͟ ͜ 
ͨ͒͜ ;͊ͫ ͒ͦͫΎ͎͔ͤͤͤΎ ͚͍͙ͤ͊΅͙ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ ͎͋͊͊ͭΈͦͻ ͍͙͒͊ͻ ͫͨͦͪͭͯ ώмсϐΦ 

ˢͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͭ͊ ͙͍ͫͨͦͪͭͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ 
ͨͦ͊ͯ͘͟ΊΣ ΅ͦ ͍͙ͪͦͭͦ͘͟ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ Ύ͔͚ͦͫͭ͟ ͯ ͔͔ͫͪ͒ͤΈͦͣͯ ΄͟͜͡Έͤͦͣͯ 
͍ͼ͜͜ ͍ͫͭͦͪΌΊ ͒͡Ύ ͼΈ͎ͦͦ ͙ͫͨͪΎ͙͍ͭ͜͡ ͔͔͍͙ͨͪ͒ͯͣͦ [1; 7; 16]. 

̂ моς14-ͪ͜;ͤͦͣͯ ͍͜ͼ͜ ͍͔͊ͪ͘΄ͯΊͭΈͫΎ ͍͙ͪͦͭͦ͘͟ ͪͯͻ͍͎ͦͦͦ ͊ͤ͊͊ͭͦͪ͊͘͜͡Σ 
ͯ͒ͦͫͦͤ͊͟͡ΌΊͭΈͫΎ ͒͜Ύ͡Έͤͫͭ͜Έ ͼ͔ͤͭͪ͊͡Έͤͦ͝ ͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣΦ ˹͊ ͼ͔͚ ͍͍͙͚ͦ͜͟ 
͔ͨͪͦ͒͜ ͙ͨͪͨ͊͒͊Ί ͚ͤ͊͋͜͡Έ΄ ͔͙͍͙͚ͤͭͤͫͤ͜ ͪͫͭ͜ ͙͍ͨͦ͊ͤ͘͟͟͜ ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦ ͚ 
ͣͦͪͺ͎ͦͦ͜͡;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͪͯͻ͍͎ͦͦͦ ͊ͤ͊͊ͭͦͪͯ͘͜͡Φ ́ͦͣͯ ͔ͫ͊ͣ ͍ ͼ͜ ͙ͪͦ͟ ͔ͣͦ͗ 
͍͒͊ͦ͡ ͙͊͊͒͊ͭͫ͘͟͡Ύ ͍ͦͫͤͦ͊ ͚ͣ͊͋ͯͭͤ͜ͻ ͒ͦͫΎ͎͔ͤͤΈ ͯ ͍͔͙ͦͣͯ͟͡ ͫͨͦͪͭ͜ [7]. 

˸͔͙ͭͦ͒͊͟ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ͨ͊͡ͼ͍͜ ͍͙ͨͦͤͤ͊ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͊ͦͤͦͣͪͤͦͫͭ͘͟͜Ύͣ 
͍͙ͪͦͭͯ͘͟ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͪͦͫͭ͊͘Ό;͎ͦͦ ͎ͦͪ͊ͤͣͯ͘͜Φ ͔͚̇ ͔ͭ͊ͨ ͍͙ͪͦͭͯ͘͟ ͯ 
ͻͦͨ͡ͼ͍͜ ͙ͨͪͨ͊͒͊Ί ͤ͊ ͨͦ;͊ͭͦ͟ ͔ͨͪͦ͒ͯ͜ ͔͍͎ͫͭ͊ͭͦͦ ͍͒ͦͪ͊ͤͤ͘͜Ύ [16].  

̒͟ ͍͒ͣ͜͜;͊Ί ̐Φ ˱ ͡Ωͤ͝Σ ͨ͒͜ ;͊ͫ ͔͍ͭͪͤͯ͊ͤͤΎ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͔ͭΣ ΅ͦ 
͍ ͍ͨ͒ͭͦͦͣͯ͜͜͟͡ ͍͜ͼ͜ ͋͘͜͡Έ΄ͯΊͭΈͫΎ ͙͍͋ͯ͒ͫͭ͘͜͡Έ ͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣΦ ˽͙ͫͻ͊͜͟ 
ͨ͒ͭ͊͜͜͟͡ ͫͭ͊Ί ͔ͣͤ΄ ͚ͫͭͦ͜͟ΌΦ ̉͊ͫͭͦ ͍͙ͦͤ ͋ͦͫͤͦ͜͡ ͔͔ͨͪͤͦͫΎͭΈ ͍͔͙ͯ͟͡ ͎ͤ͊ͨͪͯͯ 
͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣΣ ͊ ͔ͫ͊ͣΥ ͙͍ͭͪ͊͜͡ ͎ͣ͊͊ͤͤ͘ΎΣ ͍͙ͫͦͯ͟ ͎ͤ͊ͨͪͯͯ ͔͍ͭͪͤͯ͊ͤΈΣ 
ͦ͒ͤͦͣ͊ͤͭͤ͜͜ ͙͍ͭͪ͊͜͡ ͍͍͙ͨͪ͊ ͭͦ΅ͦΦ ́ͦͣͯΣ ͯ ͔͍ͭͪͤͯ͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͣͤͯ͘͜ ͍͊ͫͦ͋͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͣͤͯ͘͜ ͣͫ͜ͼΈ ͊ͤ͘ΎͭΈΣ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͎͍͎ͪͦͦͦ͜ ͔ͣͭͦ͒ͯ [6]. 
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͔́ͪ͋͊ ͭ͊ͦ͗͟ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͯ ͨͪͦͼ͔ͫ͜ ͔͍ͭͪͤͯ͊ͤͤΎ ͔͔ͭͪͤͪ ͍͙͔ͨͦͤͤ 
͙͋ͯͭ ͙͍ͦͫͦ͋ͦ͡ ͍͙ͯ͊͗ͤͣ ͘͜ ͍͒ͦͯ͊ͤͤ͘Ύͣ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͯ ͍͘ΩΎͯ͘͟ ͘ ͍͙ͫͦͦ͟Ό 
͔ͣͦͼ͚ͤͫͭ͜͜Ό ͍ͨ͒ͭ͜͜͟͜͡ ͭ͊ ͔͔ͨͪͦͼͤͦ͜͟Ό ͙ͤͣ ͍ͫͦ͝ͻ ͙ͫ͡Φ 

˹͊ ͒ͯͣͯ͟ ˤΦ ˽ ͍͊ͭͦͤͦ͊͡Σ ΄͟͜͡Έ͙͚ͤ ͍͜͟ ͣ͊Ί ͍͔͙͟͜͡ ͙͍ͣͦ͗ͦͫͭ͜͡Φ ˻͒ͤ͊͟Σ ͯ 
ͪͦ͋ͦͭ͜ ͘ ͙ͨ͒ͭ͊ͣ͜͜͟͡ ͔ͤͦ͋ͻ͒ͤ͜͜ ͍ͨͦͫͭͯͨͦͫͭ͜ΈΣ ͔͔ͦ͋ͪ͗ͤͫͭ͜ΈΣ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͚ͤ 
ͨ͒͜ͻ͒͜ ͍ ͍ͦͫͦΊͤͤ͜ ͍͔͙͙͟͡ͻ ͔͍ͭͪͤͯ͊͡Έ͙ͤͻ ͍͔ͤ͊͊ͤͭ͊͗ͤΈΣ ͙ͦͨͭͣ͊͡Έͤ͜ ͔͙ͨͪͦ͒͜ 
͍͍͔͒ͤͦͤͤ͜͡Ύ ͭ͊ ͍͙͚ͯ͊͗ͤ ͊ͪͤ͜͟͡Ύ͙͚ͤ ͎͒ͦ͡Ύ͒ ώмлς11]. 

˹͙͊͘͟ ͍;͔͙ͤͻ ό˱Φ ˥ ͦͤ;͊ͪΣ ˾Φ ˥ ͯͣ͊ͤ͘Σ ˤΦ ˨ ͍͙͍͊͒ͦΣ ˯Φ ˸ ͊͊ͯ͒͟͡Σ 
ˤΦ ˽ ͍͊ͭͦͤͦ͡ ͭ͊ ͤ͜Φύ ͍͙͍;͙͊͡ ͪͤ͘͜͜ ͔͙͊ͫͨͭ͟ ͔͍ͭͪͤͯ͊ͤͤΎ ͍ͨ͊͡ͼ͍͜Σ Ύ͔͟ 
ͨͦ͒͜͡ΎΊͭΈͫΎ ͤ͊ ͤ͊ͫͭͯͨͤ͜ ͍͙͙͒ ͎͍͙ͨ͒ͦͭͦ͜͟Υ ͺ͙͘͜;ͤͯΣ ͔ͭͻͤ͜;ͤͯΣ ͙ͭ͊ͭ͟;ͤͯΣ 
͔͔͙ͭͦͪͭ;ͤͯΣ ͣͦͪ͊͡Έͤͯ ͭ͊ ͍ͦ͡Έ͍ͦͯ ώоς5, 9, 10ς11]. 

͙̅͘͜;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍ͨ͊͡ͼ͍͜ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͒ͦͻ ;͙͊ͫͭͤ ς ͎͊͊͘͡Έͤͦ͝ ͭ͊ 
͔ͫͨͼ͊͜͡Έͤͦ͝ ͺ͙͘͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ώнΣ уϐΦ 

ˣ͎͊͊ͭΈͣ͊ ͍;͔͙͙ͤͣ ό˹Φ x ͎͍ͯ͊ͦ͊͟͡Σ ˤΦ ˽ ͍͊ͭͦͤͦ͡Σ ˤΦ ˽ ͙ͪͻͦ͒Έͦ͟Σ ˨Φ ˿ ͊ͦ͡Σ 
̊Φ ́ ͙͊ͦͪͣͤ͊ ͭ͊ ͤ͜Φύ ͒ͦ͊͊ͤͦ͘͟Σ ΅ͦ ΄͡Ύͻͦͣ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍͍ͨͪ͊ 
ͣͦ͗ͤ͊ ͤ͊͘;ͤͦ ͍͙ͨ͒͜΅͙͙ͭ ͍͔ͪͤ͜Έ ΄͍͙͒ͫͤͦ͟͜-͙͍ͫͦͦ͡͝ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ 
͔͍ͫͨͦͪͭͫͣͤ͜ [2, 10, 13ς15]. 

˻Φ ˶ ͙͍͙͍ͭͤͦ ͎ͤ͊ͦͦ͡΄ͯΊ ͤ͊ ͭͦͣͯΣ ΅ͦ ͍͔͙͔͟͡ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ 
ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟ ͍ͨ͊͡ͼΎΣ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ Ύ͔͚ͦͫͭ͟Σ 
͔ͤͦ͋ͻ͒ͤͦ͜ ͙ͨͪ͒͜͡Ύ͙ͭ ͔ͫͨͼ͊͜͡Έ͚ͤ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍ͨ͊͡ͼ͍͜ ͤ͊ ͫͯ΄͜ ͭ͊ ͯ ͍ͦ͒͜ [8]. 

˱Φ ˥ ͦͤ;͊ͪ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍͍ͨͪ͊ ͤ͊ ͫͯ΄͜ 
ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦ ͋͘͜͡Έ΄ͯΊ ͙͍ͫͦ͜͡ ͙͙ͨͦ͊ͤ͘͟͟ ͣΩΎ͍͘͜Σ Ύ͟͜ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͨ͒͜ ;͊ͫ 
͍ͨ͊͊ͤͤ͡ΎΦ ˹͊ ͚͎ͦͦ ͒ͯͣͯ͟Σ ͙͍ͫͦ͊͡ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍͟͡Ό;͊Ί ͭ͊͟͜ ͎͙ͪͯͨ ͍͍ͨͪ͊Υ 
͍͍͙ͨͪ͊ ͘ ͎͍͙͙ͯͣͦͣ ͎͙͗ͯͭ͊ͣΣ ͍͍͙ͨͪ͊ ͘ ͍͊ͫͤͦ͡Ό ͍͎͊ͦΌΣ ͍͍͙ͨͪ͊ ͘ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ͦ͋ͭΎ͔͗ͤͤΎ [3]. 

ˤ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ ͍ ͎͍ͨ͒ͦͭͦ͜ͼ͜ Ό͙ͤͻ ͔͍ͫͨͦͪͭͫͣͤ͜ ͒͡Ύ ͍͙ͨ͒͜΅͔ͤͤΎ 
͙͍ͫͨͦͪͭͤͦ-͙͍͎ͫͦͦͦ͡ ͔ͨͦͭͤͼ͊ͯ͜͡ ͍͔ͫ ΄͙ͪ΄͔ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ 
͔͔͙ͭͪͤ͊͗ͪΦ  

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͦ͊ͯ͘͟ΌͭΈΣ ΅ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͍ͭͪͤ͊͗ͪ͜Σ Ύ͟ 
ͯ ͔͍ͭͪͤͯ͊ͤͤ͜ ͙͒ͦͪͦͫ͡ͻΣ ͭ͊͟ ͜ ͍ Ό͙ͤͻ ͍ͨ͊͡ͼ͍͜ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍ͭͤͦ͟ ͍ ͻͦ͒͜ 
ͦ͡ ͊͟͡Έ͎ͤͦͦ ͒͜ΎͤͤΎ ͤ͊ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͣΩΎ͍ͦ͘͜ ͎͙ͪͯͨΦ ˢ͔͡ ͺ͊ͻ͍͜ͼ͜ ͍ ͎͊ͯ͘͜͡ 
͍ͨ͊͊ͤͤ͡Ύ ͍͒ͣ͜͜;͊ΌͭΈΣ ΅ͦ ͍͍͙ͨͪ͊ ͤ͊ ͔͔ͭͪͤ͊͗ͪ͊ͻ ͤ͊ ͫͯ΄͜ ;͙ͤΎͭΈ ͫͯͭͭΊ͍͙͚ 
͍͙͍ͨ͡ ͤ͊ ͔ͣͤͤͤ͘͜Ύ ͙ͫͭͪͯͭͯͪ͟ ͎͔ͪ͋͊͟ [12, 14ς15].  

˻͒ͤ͊͟Σ ͍ͨ͊͡ͼ͜ ͨͪ͊ͼΌΌͭΈ ͤ͊͒ ͍͙ͨ͒͜΅͔ͤͤΎͣ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ 
͙͍͔͚ͣͦ͗ͦͫͭ͡ ͔ͤ ͡ ͙΄͔ ͍ ͊͘͜͡Σ ͔͊͡ ͚ ͯ ͍ͦ͒͜Φ  

̂ ͨͪͦͼ͔ͫ͜ ͔͍ͭͪͤͯ͊ͤͤΎ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͙͙ͫ͡ ͭ͊ ΄͍͙͒ͦͫͭ͟͜ ͎͔ͪ͋͊͟ 
͍͊ͫͭͦͫͦͯ͘ΌͭΈ ͙ͦͨ͊ͭ͟͡Σ Ύ͟͜ ͺͫͯ͜͟ΌͭΈͫΎ ͤ͊ ͙ͫͭ͟͜ ͪͯ͟Φ ͔̇ ͋͘͜͡Έ΄ͯΊ ͦͨͦͪͤͯ 
͍͔ͨͦͪͻͤΌ ͙ͫͭ͟͜ ͭ͊ ͍͍͒ͨͦ͒ͤͦ͜͜ ͦͨͪ͜ ͍͙ͦ͒Σ ͯͤ͊ͫ͒ͦ͜͟͡ ;͎ͦͦ ͺͦͪͣͯΊͭΈͫΎ 
͙͚ͨͦͭͯ͗ͤ ͎͔ͪ͋ͦ͟Σ ͊ ͣΩΎ͙͘ ͪͯ͟ ͙ͦͭͪͣͯΌͭΈ ͍͔͒ͦ͒͊ͭͦ͟ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ώмлς11]. 

˥͊͡Έ͍ͣͦ͜ ͙ͨ͊ͫ͟ ͊͋ͦ ͔ͫͨͼ͊͜͡Έͤ͜ ͦͫͭ͟Ό͙ͣ ͘ ͙͟΄͔ͤΎ͙ͣ ͍ͫͭͦͪΌΌͭΈ 
͍͙͚͒ͦ͒͊ͭͦ͟ ͦͨͪ͜ ͍ͨ͊͡ͼΌΣ ͒ͦ͊͡Ό;͙ Ύ͙͚͟Σ ͍ͤ͜ ͯ͒ͦͫͦͤ͊͟͡ΌΊ ͍ͫͦΌ ͙͍ͫͦͯ͡ ͭ͊ 
΄͍͙͒ͫͤͯ͟͜ ͎͍͔ͨ͒ͦͭͦͤͫͭ͜͜͡Έ ώпϐΦ 
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˹͊ ͒ͯͣͯ͟ ͔͒Ύ͙͟ͻ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͯ ͎͊ͯ͘͜͡ ͍ͨ͊͊ͤͤ͡Ύ ό˱Φ ˥ ͦͤ;͊ͪΣ 
ˤΦ ˽ ͍͊ͭͦͤͦ͡Σ ̊Φ ́ ͙͊ͦͪͣͤ͊ ͭ͊ ͤ͜ΦύΣ ͔ͺ͔͙͍͙ͭͤͣ͟ ͊ͫͦ͋ͦͣ͘ ͍͙ͨ͒͜΅͔ͤͤΎ ͙͍͙ͫͦ͡ͻ 
͙͍͔͚ͣͦ͗ͦͫͭ͡ Ί ͭ͊ͦ͗͟ ΄͙͔ͪͦ͟ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ͨ͊͊ͤͤ͡Ύ ͤ͊ ͙͍ͨͪΩΎ͘͜ ͙ͨͪ 
ͤͯ͡Έ͍͚ͦ͜ ΄͍͙͒ͦͫͭ͟͜Φ ˽͍͔͊͡ͼΈ ͙͍͔ͨ͡Σ ͪͦͭ͘Ύ͎ͯΌ;͙ ͔͙͊ͫͭ͡;͙͚ͤ ΄ͤͯͪΣ Ύ͙͚͟ 
͊ͪͨ͘͟͜͡ΌΊͭΈͫΎ ͤ͊ ͙͋ͦͪͭͯ͟ ͔͚͋͊ͫͤ͊ ͭ͊ ͤ͊ ͨͦΎͫ͜ ͔ͫͨͦͪͭͫͣͤ͊ [3, 10ς11, 15]. 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͯ ͔ͭͦͪ͜͝ ͭ͊ ͙ͨͪ͊ͭ͟ͼ͜ ͫͨͦͪͭͯΣ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͯ 
͙͍ͫͨͦͪͭͤͦͣͯ ͍ͨ͊͊ͤͤ͜͡Σ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ΄͙͔ͪͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͎͋͊͊ͭΈͦͻ 
͍ͤ͊ͯͦͦ͟-͍͙ͦ͋͐ͪͯͤͭͦ͊ͤͻ ͍͊ͫͦ͋͘͜ ͭ͊ ͔͍ͣͭͦ͒͜ ͒͡Ύ ΄͍͙͒ͫͤͦ͟͜-͙͍ͫͦͦ͡͝ 
͎͍ͨ͒ͦͭͦ͜ͼ͜ ͔͍ͫͨͦͪͭͫͣͤ͜ ͎ͪͤͦͦ͘͜ ͍ͯ͜͟Σ Ύ͟͜ ͣ͊ΌͭΈ ͪͤͯ͘͜ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͯ ͚ 
͔ͭͻͤ͜;ͤͯ ͎͍͔ͨ͒ͦͭͦͤͫͭ͜͜͡ΈΦ ˻͒ͤ͊͟Σ ͨͦͪ͊͟΅͔ͤͤΌ ͍͙ͪͦͭͯ͘͟ ͺ͙͘͜;ͤͦ͝ 
͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͍ͨ͊͡ͼ͍͜ ͜ ͙ͭͣ ͙ͫ͊ͣͣ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ ͙͍ͫͨͦͪͭͤͦͣͯ ͍ͨ͊͊ͤͤ͜͡ 
ͣͦ͗ͤ͊ ͒ͦͫΎ͎͙ͭ ΄͡Ύͻͦͣ ͨͦ΄ͯͯ͟ ͍͙ͤͦͻ ͙͍͙ͫͨͦͪͭͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͍͙ͤͦͻ 
͔͙ͣͭͦ͒͟ ͯ ͙͍ͫͨͦͪͭͤͦͣͯ ͔͍ͭͪͤͯ͊ͤͤ͜ ͘ ͍ͨ͊͊ͤͤ͡ΎΣ ΅ͦ Ί ͍͙ͤ͊͒͘;͚͊ͤͦ 
͊ͭͯ͊͟͡Έ͙ͤͣ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍͙ͪͦͭͯ͘͟ ͍ͨ͊͊ͤͤ͡Ύ ͍ ̂ͪ͊ͤ͟͜͝Φ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙Ύ͍͔ͤͤ͜͡ ͭ͊ ͍ͤ͊ͯͦͦͣͯ͟ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤ͜ ͍͙ͤͦͻ 
ͨ͒͜ͻ͍ͦ͒͜ ͯ ͔͍ͭͪͤͯ͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͘ ͍ͨ͊͊ͤͤ͡Ύ ͒͡Ύ ͨͦͪ͊͟΅͔ͤͤΎ ͍͙ͪͦͭͯ͘͟ 
΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ Ύ͔͚ͦͫͭ͟ ͯ ͻͦͨ͡ͼ͍͜ 13ςмп ͍ͪͦ͟͜Φ  

˨͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͔͙ͣͭ ͙ͤ͊ͣ ͙͋ͯ͡ ͍͙͙ͦͪͫͭ͊ͤ͟͜ ͭ͊͟͜ ͔͙ͣͭͦ͒ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͍ͨͦͪͤ͜ΎͤͤΎ ͭ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 
͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΣ ͔ͣͭͦ͒ 
͍͙͍;͔ͤͤΎ ͚ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͔͍͎ͨͪ͒ͦͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˹͊ ͍ͦͫͤͦ͜ ͔ͪͯ͘͡Έͭ͊ͭͯ ͊ͤ͊ͯ͘͜͡ 
͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ͔͔͒͗ͪ͡ ͘͜ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͤ͊ͣ ͙͋ͯ͡ ͒͋ͪ͊ͤ͜͜ ͭ͊ 
͍ͤ͊ͯͦͦ͟ ͍ͦ͋͐ͪͯͤͭͦ͊ͤ͜ ͍ͤͦͭͤ͜͜ ͙͊ͫͦ͋͘ ͭ͊ ͔͙ͣͭͦ͒ ͔͍ͭͪͤͯ͊ͤͤΎ ͘ ͍ͨ͊͊ͤͤ͡Ύ ͘ 
͔ͣͭͦΌ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͍͙ͪͦͭͯ͘͟ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͍ͨ͊͡ͼ͍͜ 
͔͔ͫͪ͒ͤΈ͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͚ ͨͦͪ͊͟΅͔ͤͤΎ ͝ͻ ͙͍͎ͫͨͦͪͭͤͦͦ ͔ͪͯ͘͡Έͭ͊ͭͯΦ  

˭ ͔ͣͭͦΌ ͍͙ͨ͒͜΅͔ͤͤΎ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͻͦͨ͡ͼ͍͜ моς14 
͍ͪͦ͟͜ ͙ͣ ͨͪͦͨͦͤͯΊͣͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔ͦͣͨͫ͟͟͡ ͍͍ͨͪ͊Σ Ύ͟͜ ͍͙ͦͤͯ͟ΌͭΈͫΎ Ύ͟ 
ͤ͊ ͫͯ΄͜Σ ͭ͊͟ ͜ ͯ ͍ͦ͒͜Φ 

˻͍ͫͤͦͤͦΌ ͺͦͪͣͦΌ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ͨ͊͡ͼ͍͜ ͤ͊ ͫͯ΄͜ Ί 
͔͍ͭͪͤͯ͊ͤͤΎ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͍ͨͪ͊ ͘͜ ΄͎ͭ͊ͤͦΌΣ ͎͍͙ͯͣͦͣ ΄ͤͯͪͦͣΣ ͔ͣͭ͊ͤͤΎ 
͔ͣ͒͋ͦͯ͡ ͍͔͔ͨͪ͒Σ ͣͭ͊͜͜ͼ͚ͤ͜͜ ͍͍͙ͨͪ͊ ͘ ͦ͋ͭΎ͔͗ͤͤΎͣΣ ͪͦͫͫ͟ͺͭ͜Φ  

ˤ͍ͨͪ͊͊ ζˬ͙ͣ ΄͎͙ͭ͊ͤη ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͙͙ͫ͡ ͣΩΎ͍͘͜ 
͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯΦ ˭͍͊ͫͭͦͫͦͯΊͭΈͫΎ ͍͎͊͊ слςтл ҈ ͍͒͜ ͙ͣ͊ͫͣ͊͟͡Έͤͦ͝ ͭ͊ 
͍͙ͦͤͯ͟ΊͭΈͫΎ ͙ͣ͊ͫͣ͊͟͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͍ͪ͊͘͜Φ 

˾ͦ͋ͦͭ͊ ͘ ͎͍͙ͯͣͦͣ ΄ͤͯͪͦͣΦ ˽ͪͦͨͦͤͯΊͭΈͫΎ ͍͙ͦͤ͊ͤͤ͟Ύ ͣͭ͊͜͜ͼ͚͎ͤͦͦ͜ 
͎͔ͪ͋͊͟ ͔ͪͦͣ͟͡ ͤ͊ ͎ͪͯ͒Ύͻ ό͔͋͊ͭͭͪͺ͡ΎΊͣΣ ͋ͪ͊ͫͦͣύΦ ˤ͙ͦͤͯ͟ΌͭΈͫΎ ͪͯͻ͙ ͙ͪͯ͊ͣ͟ 
͔͍͙ͨͤͣ ͙͍͙ͫͨͦͪͭͤͣ ͫͨͦͫͦ͋ͦͣ ͍ͨ͊͊ͤͤ͡Ύ ͔ͫͪ͜Ύ͙ͣ όо ͙ͪ͊͘ ͨͦ р ͻ͍͙͙ͤ͡Σ ͊͋ͦ 
5 ͪ ͍͊͘͜ ͨͦ о ͻ͍͙͙͙ͤ͡Σ ͊͋ͦ мл ͍ͪ͊͘͜ ͨͦ н ͻ͍͙͙͙ͤ͡ύΦ ˱͔͍ͤͭͪ͊͡ ͍͒ͨͦ͜;͙ͤͯ͟ ͣ͗͜ 
͍͔ͨͦͭͦͪͤͤΎ͙ͣ ς 30ςсл ͔ͫͯͤ͒͟Φ ˹͔ͦ͋ͻ͒ͤͦ͜ ͍͙͍͙ͦͤͯ͊ͭ͟ ͔ͫͪ͜͝ ͪͯͻ͍͜ ͤ͊ ΄͍͙͒ͫͭ͟͜ΈΦ 
͔͍́ͪͤͯ͊ͤͤΎ ͍ͫ͜ͻ ͭͪΈͦͻ ͊ͤ͊͘͘;͔͙ͤͻ ͙͍ͭͨ͜ ͍ͨͪͦͦ͒ΈͭΈͫΎ ͜ ͒͡Ύ ͎ͤ͜Σ ͭ͜͡Έ͙͟ ͍ ͼΈͦͣͯ 
͍͙ͨ͊͒ͯ͟ ͊ͣͫͭ͘͜Έ ͦͨ͊ͭͦ͟͡ ͒ͦ ͍ͭͪͦͫ͜ ͔͔ͭͪͤ͊͗ͪ͊ ͪͨ͟͜͡ΎͭΈͫΎ ͡Ύ͙ͣ͟ ͒͡Ύ ͫͭͦͨΦ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ8ȟ Ο 6 (80) 

92 

˿͔ͨͼ͊͜͡Έ͔ͤ ͔͍ͭͪͤͯ͊ͤͤΎ ͒͡Ύ ͎ͤ͜ ͍͙ͨͦͤͤͦ ͙͍͙ͭͪ͊ͭ ͍͙͊͘͘;͚͊ мрςнр ͻ͍͙͙ͤ͡ 
ζ;͙͎ͫͭͦͦη ;͊ͫͯΦ ˤ͍͙ͨͪ͊ ͘ ͎͍͙͙ͯͣͦͣ ΄ͤͯͪͦͣ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͍͙͍͙ͪͦ͊ͭ͘ ͙ͫͯ͡ ͭ͊ 
΄͍͙͒ͫͭ͟͜Έ ͍͙ͦͤ͊ͤͤ͟Ύ ͎͔ͪ͋͊͟Σ ͨͦͪ͊͟΅ͯΌͭΈ Ύͫͭ͟͜Έ ͊͘ͻ͍͊ͭͯ ͍͙ͦ͒Σ ͙ͫͨͪΎΌͭΈ 
͋͜͡Έ΄ ΄͍͙͒ͦͣͯ͟ ͍ͨͪͦͫͯ͊ͤͤΌ ͍ͨ͊͡ͼΎ ͭ͊ ͋͘͜͡Έ΄ͯΌͭΈ ΄͍͙͒ͫͭ͟͜Έ ͍ͨ͊͊ͤͤ͡ΎΦ 

˸͔ͭ͊ͤͤΎ ͔ͣ͒͋ͦ͊͡ ͍͔͔ͨͪ͒ ͙ͫͨͪΎΊ ͍͙͍ͪͦͭͦ͘͟͜ ͙ͫͨͪͭͤͦͫͭ͜Σ ΄͍͙͒ͦͫͭ͟͜ 
ͪͯͻ͍͜Σ ͙͙ͫ͡ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯΦ ˸͔͒͋ͦ͡ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙͙͒͊ͭ͟ ͤ͊ ͙ͣ͊ͫͣ͊͟͡Έͤͯ 
͍͜ ͒ͫͭ͊ͤΈ ͍͒͜ ͔͔ͫ͋ ͍͔͔ͨͪ͒ ͍ͨͪ͊ͦΌΣ ͍ͦ͜͡Ό ͭ͊ ͍͒ͦͣ͊ ͙ͪͯ͊ͣ͟Φ ˤ͎͊͊ ͔ͣ͒͋ͦͯ͡ 
͒͡Ύ ͍ͨ͒ͭ͜͜͟͜͡ моςмп ͍ͪͦ͟͜ ͔͔͍ͪͦͣͤ͒ͦ͊ͤ͊͟ оςр ͎͟Φ 

˱ͣͭ͊͜ͼ͚ͤ͜͜ ͍͍͙ͨͪ͊ ͘ ͦ͋ͭΎ͔͗ͤͤΎͣ ό͔ͫͨͼ͊͜͡Έͤ͜ ͔͙ͣ͊ͤ͗ͭ ͘ ͍͎͊ͦΌ ͨͦ о ͎͟ύ 
͍͙ͦͤͯ͟ΌͭΈͫΎ ͘ ͦ͋ͭΎ͔͗ͤͤΎͣ ͤ͊ ͪͯ͊͟ͻΦ ˽͍͊͡ͼΌ ͨͪͦͨͦͤͯΊͣͦ ͍͙͍͙ͦͤͯ͊ͭ͟ 
ͣͭ͊͜͜ͼ͜Ό ͍ͨ͊͊ͤͤ͡Ύ ͔ͪͦͣ͟͡ ͤ͊ ͎ͪͯ͒Ύͻ ͤ͊ ΄͍͙͒ͫͭ͟͜Έ ͪͯͻ͍͜Φ ˤ͙ͦͤͯ͟ΌͭΈ р ͔͚ͫͪ͜ 
ͨͦ н ͻ͍͙͙͙ͤ͡Φ ˤ͒ͨͦ͜;͙ͤͦ͟ млςмр ͔ͫͯͤ͒͟Φ  

˴ͪͦͫͫͺͭ͜Φ ̂ ͨͪͦͼ͔ͫ͜ ͔͍ͭͪͤͯ͊ͤͤΎ ͤ͊ ͫͯ΄͜ ͙ͣ ͨͪͦͨͦͤͯΊͣͦ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ ͪͦͫͫ͟ͺͭ͜Φ ͔̇ ͔ͦͣͨͫ͟͟͡ ͍͍ͨͪ͊Σ Ύ͙͚͟ ͍͙ͦͤͯ͟ΊͭΈͫΎ ͨͦ 
͍͚ͦͦ͟͜͡ ͙͔ͫͫͭͣ͜Φ ˴͔ͦͣͨͫ͟͡ ͍͍ͨͪ͊ ͫ͊͒͊͟͡Ί сςт ͍͍ͨͪ͊Σ Ύ͟͜ ͍͙ͦͤͯ͟ΌͭΈͫΎ ͨͦ 
ͦͯ͟͡Σ ͨͫ͜͡Ύ ;͎ͦͦ ͦͦ͟͡ ͍ͨͦͭͦͪΌΊͭΈͫΎΦ ˤ͍͙ͨͪ͊ ͦͻͦͨ͡ΌΌͭΈ ͍ͫ͜ ͎͙ͪͯͨ ͣΩΎ͍͘͜Φ 
˴ͦ͗ͤ͊ ͍͍ͨͪ͊͊ ͍͙ͦͤͯ͟ΊͭΈͫΎ м ͪ͊͘ (10ςмр ͍͍ͨͦͭͦͪ͜ ς ол ͫΦ ͔͔͍ͨͪͪ͊ύΦ ˽ͦͭͣ͜ 
͔͔ͨͪͻ͒͜ ͒ͦ ͤ͜΄ͦ͝ ͍͍͙ͨͪ͊Φ ˽ͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͦ͊͟͡ ͍͒ͨͦ͜;͙ͤͦ͟ н ͻ͍͙͙͙ͤ͡Φ 
˽ͯ͡Έͫ ͔ͤ ͍͙͔ͨͦͤͤ ͔͔͍͙ͨͪ΅͍͙ͯ͊ͭ мтлςнлл ͍ͯ͒͊ͪ͜ ͊͘ ͻ͍͙͙ͤͯ͡Φ ˸͙ 
͔͔ͪͦͣͤ͒ͯ͟Ίͣͦ ͍͙͍͙ͦͤͯ͊ͭ͟ ͭ͊͟͜ ͍͍͙ͨͪ͊Υ 

ˣ͔͙ͪͨΦ ̇Ύ ͍͍ͨͪ͊͊ ͦ͋ΩΊ͒ͤ͊͊͡ ͍ ͫͦ͋͜ о ͍͍͙ͨͪ͊Υ ͙ͨͪͫ͒͜Σ ͙ͫͭͪ͋ͦ͟ ͭ͊ 
͍͙͒͗ͣ͊ͤͤ͜ΎΦ ˭ ͔ͨͦͦ͗ͤͤ͡Ύ ͫͭͦΎ;͙ ͍͙ͦͤͯ͟ΊͭΈͫΎ ͙ͨͪͫ͒͜Φ ˽͍ͦͭ͜ ͙ͨͦ͊ͫͭ͟͡ 
͒ͦͦͤ͜͡ ͔͔ͨͪ͒ ͫͦ͋ͦΌ ͭ͊ ͍͙͙͙ͫͭͪ͋ͤͯͭ ͍ ͨ͊ͤͯ͟͡Φ ˤ͙͒͗͊ͭͫ͜Ύ ͒ͦ ͭͦͪ͊ͤͤ͟Ύ 
͎ͪͯ͒Έ͙ͣ ͨͦͯ͡Σ ͨͫ͜͡Ύ ;͎ͦͦ ͯ ͙ͫͭͪ͋ͯ͟ ͙ͨͪΊ͙͒ͤ͊ͭ ͎͙ͤͦ ͒ͦ ͪͯ͟Φ ˤ͙͙͙ͫͭͪ͋ͤͯͭΣ 
͙͍ͪͦ͋͘΄͙ ͨͦ΄͍ͭͦͻ ͍͎ͦͪͯΣ ͙ͨͪ ͼΈͦͣͯ ͍͙ͭΎ͎͙ͤͯͭ ͙͍ͦ͋͒͜ ͙ͪͯ͟ ͍͎ͦͪͯΦ 

ˤ͙͋ͯͻ͍ͦ͜ ͙͙ͨͪͫ͒͜Φ ˽͒͜ ;͊ͫ ͙ͨͪͫ͒ͯ͜ ͙ͪͯ͟ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͊͘ ͎͍ͦͦͦ͡ΌΣ ͨͫ͜͡Ύ 
͙ͨͪͫ͒ͯ͜ ͍͙ͦͤͯ͟ΊͭΈͫΎ ͍͙͙͍ͫͭͪ͋ͯ͊ͤͤΎΦ ˸͙ ͔͔ͪͦͣͤ͒ͯ͟Ίͣͦ ͙͙ͪͦ͋ͭ мр ͍͍ͨͦͭͦͪ͜ 
͍ ͦ͒ͤͦͣͯ ͦ͟͜͡Φ 

˿͙ͭͪ͋ͦ͟ ͘͜ ͫ͊͊ͦ͟͟͟͡Ό ͘ ͍͚͙ͨͦ͒ͤͣ͜ ͨͪͦͪͯ͟;͍ͯ͊ͤͤΎͣΦ ˽͒͜ ;͊ͫ ͙ͫͭͪ͋͊͟ 
ͫ͊͊͊͟͟͟͡ ͨͪͦͪͯ͟;ͯΊͭΈͫΎ ͣ͗͜ ͎ͤ͜ н ͙ͪ͊͘Φ ˴͜͡Έͫͭ͟͜Έ ͙͍ͫͭͪ͋͟͜ ͍ ͦ͒ͤͦͣͯ 
ͨ͒͜ͻͦ͒͜ 30ς40.  

˽͊ͤͯ͡Ό;͙ ͔͍ͭͪͤͯ͊ͤͤΎ ͤ͊ ͫͯ΄͜Σ ͙ͣ ͎͔ͨͪ͊ͤͣͦ ͒ͦ ͎ͭͦͦΣ ΅ͦ͋ 
͙͙ͯͪͤͦͣ͊ͤͭͤͭ͘͜͜ ͙͊ͫͦ͋͘  ͚ͣ ͔͙ͭͦ͒ ͙ͪͦ͋ͦͭ ͨͪͦͭΎ͎ͦͣ ͔ͫͦͤͯ͘Φ ͔̇ ͙ͪͦ͋ͭΈͫΎ ͒͡Ύ 
͎ͭͦͦΣ ΅ͦ͋ ͎͙͒ͦͣͦͭͫΎ ͍͔ͫ͋͜;͎ͤͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͎ͦͪ͊ͤͣ͘͜ ͔ͫͨͦͪͭͫͣͤ͊Σ ͊ ͭ͊ͦ͗͟ 
͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͍͙͙ͫͭͦͪͭ ͍͙ͯͣͦ ͒͡Ύ ͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͔͔͙ͨͪͣ͊ͤͤ͟ΎΦ 

˿͍ͨͪ͊͊ ͍ ͭͦͣͯΣ ΅ͦ ͫͯ;͊ͫͤ͊ ͙ͨͪ͊ͭ͊͟͟ ͍ͨ͊͡ͼΎ ͘ ͝͝ ͍͔͙͙͙ͣ͟͡ ͭ ͊
͙͍͙͙ͭͪ͊ͣ͡ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ͙ͣ ͍͔͡Έ͙ͣ ͣͦͤͦͭͦͤͤ͊  ͚ͦ͒ͤͦͣ͊ͤͭͤ͊͜ ͜ ͔ͤͪ͒ͦ͜͟ 
͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͍͔͙͙͟͡ͻ ͙ͨͫͻ͜;͙ͤͻ ͔͔͍͔ͨͪ͊ͤͭ͊͗ͤΈΦ ˸͙͍ͦ͗ͫͭ͜͡Έ ͍͔͙ͤͫͭ 
ͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ ͚ͤ͊ͪ͊͟΅͔ ͒͊ΊͭΈͫΎ ͨ͒͜ ;͊ͫ ͊ͤ͘ΎͭΈ ͤ͊ ͫͯ΄͜Φ 

˹͊ ͒ͦ͒͊ͭͦ͟ ͒ͦ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͤ͊ ͫͯ΄͜ ͙ͤ͊ͣ ͨͪͦͨͦͤͯΊͭΈͫΎ 
΄͙͙͚ͪͦ͟ ͔ͦͣͨͫ͟͟͡ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͙͍͙ͫͦ͡ͻ ͍͍ͨͪ͊ ͯ ͍ͦ͒͜Σ Ύ͟͜ ͍͙͊͘͘;͚͊ 
͙͍ͤ͊͊͘ΌͭΈ ζ͙͍͙ͫͦͣ͡ ͍ͨ͊͊ͤͤ͡ΎͣηΦ  
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˽͍͊͊ͤͤ͡Ύ ͘ ͎͍͙ͯͣͦͣ ΄ͤͯͪͦͣΦ ˽͍͊͊ͤͤ͡Ύ ͘ ͪͦͭ͘Ύ͎͍ͯ͊ͤͤΎͣ ͎͍͎ͯͣͦͦͦ 
΄ͤͯͪ͊ ͍ͫͭͦͪΌΊΣ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͍͙͚͒ͦ͒͊ͭͦ͟ ͦͨͪ͜ ͯ ͍ͦ͒͜ ͜ ͙ͫͨͪΎΊ ΄͍͙͒ͦͣͯ͟ 
ͪͦͫͭ͊ͤͤ͘Ό ͙͍͙ͫͦ͡ͻ Ύ͔͚ͦͫͭ͟Φ ˢ ͭ͊ͦ͗͟Σ ͍ͨ͊͊͡Ό;͙ ͘ ͎ͯͣͦΌΣ ͔ͫͨͦͪͭͫͣͤ ͙͒ͦͫͭΈ 
΄͍͙͒ͦ͟ ό΄͍͙͒΄͔Σ ͤ͗͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͤ͜΄͙ͻ ͍͊ͫͦ͋͘͜ ͜ ͙͚͍ͨͪͦͣ͜ύ ͤ͊͘ͻ͙ͦ͒ͭΈ 
͍͙ͨͪ͊͡Έͤͯ ͙ͦͦͪ͒ͤ͊͟ͼ͜Ό ͪͯͻ͍͜Σ ͍͙ͨ͒͜΅ͯΊ ͙ͭͫͭ͘͜͡Έ ό͍͊͘Ίͣͦ͒͜Όύ ͪͯͻ͍͜ ͪͯ͟ ͜ ͎ͤ͜Σ 
΅ͦ ͍ ͼͦͣͯ͜͡ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ΄͍͙͎͒ͦͦ͟  ͚͍͒͜;͎ͯͭͤͦͦ ͪͦͫͭ͊ͤͤ͘Ύ ΄͍͙͒ͦͫͭ͟͜ 
͍ͨ͊͊ͤͤ͡Ύ ό͙͍ͦͫͦ͋ͦ͡ ͤ͊ ͍͒ͪ͊͘͜͜͟ͻ рлΣ тр ͜ млл ͔͍ͣͭͪ͜ύΦ  

˽͙ͪ ͍ͨ͊͊ͤͤ͜͡ ͘ ͪͦͭ͘Ύ͎͍ͯ͊ͤͤΎͣ ΄ͤͯͪ͊ ͍ͫͭͦͪΌΌͭΈͫΎ ͚ͤ͊ͪ͊͟΅͜ ͍͙ͯͣͦ 
͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͯ ͍ͨ͊͡ͼΎ ͍ͦ͡Έ͍͙ͦͻ Ύ͔͚ͦͫͭ͟Σ ΅ͦ Ί ͍͙͍͊͗ͦ͡Ό ͍ͯͣͦͦΌ ͒͡Ύ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͫͨͦͪͭͫͣͤ͊ ͍͙͎ͫͦͦͦ͟ ͊ͫͯ͟͡Φ ˴ͪͣ͜ ͯͫ ͜ͻ ͔͔ͨͪͪ͊ͻ͍͙ͦ͊ͤͻ ͺ͍͊ͭͦͪ͟͜ 
͍͙͍͙͊͗ͣ͡ Ί  ͚͔ͭΣ ΅ͦ ͙ͨͪ ͍͙ͨͪ͊͡Έ͚ͤ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͍ͭͪͤͯ͊ͤͤΎ ͘ ͜΄ͤͯͪͦͣ ͼ ͔
͍͙ͤͦͫͭΈ  ͯͪͦ͋ͦͭͯ ͍ͨ͊͡ͼΎ ͔͍͔ͨͤ ͪͦͣ͊ͭͭ͘͝ΎΣ ͍͙͙͊͟͟͡Ί ͍͒ͦ͒͊ͭͦ͟͜ ͔ͣͦͼ͜͝ ͜ ͍ 
ͼͦͣͯ͜͡ ͙ͫͨͪΎΊ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦͣͯ ͍͔ͪͦ͊ͤͭ͊͗ͤͤ͘Ό ͔ͫͨͦͪͭͫͣͤ͊Φ 

˹͊ ͔͍ͭͪͤͯ͊ͤͤ͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͎ͯͣͯ ͎ͪͤͦͦ͘͜ ͔͒͊ͣͭͪͯ͜ ͭ ͊
ͪͤͦ͘͜͝ ͨͪͯ͗ͤͦͫͭ͜Σ ΅ͦ͋ ͔ͫͨͦͪͭͫͣͤ ͍͋ͯ ͙͚͒͊ͭͤ͘ ͨ͒͜ ;͊ͫ ͍ͨ͊͊ͤͤ͡Ύ ͪͦͭ͘Ύ͎͍͙ͯ͊ͭ 
΄ͤͯͪ ͤ͊ нр ͔͍ͣͭͪ͜Φ ˽͙ͪ ͼΈͦͣͯ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙͔͒ͤ͊ͣͦͣͭͪ͊ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͙͙ͨ͒͋ͪ͊ͭ͜ ͒͡Ύ ͻͦͨ͡ͼ͍͜ ΄͙ͤͯͪ ͘ ͤ͊ͭΎ͎ͦͣ нлΣ нрΣ ол ͜ пл ͎͟.  ̒͟΅ͦ ΄ͤͯͪ ͙ͨͪ 
ͪͦͭ͘Ύ͎͍ͯ͊ͤͤ͜ ͔ͤ ͒͊Ί ͎ͨͦͭͪ͋ͤͦͦ͜ ͦͨͦͪͯΣ ͚͎ͦͦ ͭͪͦͻ͙ ͍ͦͪͦ͟;ͯΌͭΈ όͤ͊ͣͦͭͯΌ;͙ 
ͤ͊ ͍͙͚ͫͭ͊ͪͭͦ ͨͦͪͯ;͔ͤΈ ͭͯͣ͋ͦ;͙͟ύΦ 

˿͒͜͡ ͍͙͙͊ͯ͊͗ͭ͘Σ ΅ͦ ͪͦ͋ͦͭ͊ ͘ ͎͍͙ͯͣͦͣ ΄ͤͯͪͦͣ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍ͭͤ͊͟ 
ͭͦ͒͜Σ ͙ͦ͟͡ ͍ͦͤ͊ ͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ ͚͙ͨͦͫͭͤͣ͜ ͔ͦͤͭͪͦͣ͟͡ ͊͘ ͙ͫͦ͡Ό ͭΎ͎͙ ͤ͊ 
ͫͯ΄͜ ͜ ͯ ͍ͦ͒͜Φ ˿͔ͤͫ ͙͔͙ͫͫͭͣ͊ͭ;͙ͤͻ ͍͙ͣͪ͜Ό͍͊ͤΈ ͙͙ͫ͡ ͭΎ͎͙ ό͙͍ͦͫͦ͋ͦ͡ ͯ ͍ͦ͒͜ύ 
ͨͦ͡Ύ͎͊ΊΣ ͔͔ͨͪ͒ͯͫͣ͜Σ  ͯͤ͊ͫͭͯͨͤͦͣͯΥ ͤ͊ͤͤ͘Ύ ͙ͣ͊ͫͣ͊͟͡Έ͙ͤͻ ͙͍ͨͦ͊ͤ͘͟͟͜ ͭΎ͎͙ 
͍͒ͦͦ͘͡ΎΊ ͔͔ͭͪͤͪͯ ͙͙ͨ͒͋ͪ͊ͭ͜ ͭ͊͟͜ ΄͙ͤͯͪ  ͚ͭ͊͟͜ ͔͙͙ͪ͗ͣ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍͙ͨͪ͊Σ ͘ 
Ύ͙͙ͣ͟ ͔ͫͨͦͪͭͫͣͤ ͚ͨͦͫͭͤͦ͜ ͍͙͔ͨͦͤͤ όͻͦ;͊ ͋ ͭͪͦͻ͙ύ ͨͦͨͪ͊ͼΌ͍͙͊ͭ ͍͙΅͔ ͔ͣ͗͜ 
͍ͫͦ͝ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ς ζ;͔͔ͪ͘ ͔ͤ ͣͦ͗ͯηΦ 

 ̂ͼͦͣͯ͜͡ ͯ ͎ͨͪͦͪ͊ͣ͜ ͤ͊ ͍͍͙ͨͪ͊ ͘ ͜΄ͤͯͪͦͣ ͨͪͦͭΎ͎ͦͣ ͪͦͯ͟ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͍͍͙͙͒ͦ͒ͭ͜ ͍ ͔͔ͫͪ͒ͤΈͦͣͯ мςмΣр ͎͙͙ͦ͒ͤ ͤ͊ ͙͔ͭ͗͒ͤΈΦ 

˽͍͊͊ͤͤ͡Ύ ͘ ͙ͦͨ͊ͭ͊ͣ͟͡Φ ˤ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟  ͍͎͍ͨ͒ͦͭͦ͜ͼ͜ ͚͙ͤ͊ͫ͡Έͤ͜΄͙ͻ 
͍ͨ͊͡ͼ͍͜ ΄͙͔ͪͦ͟ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊͘ͻ͙ͦ͒ͭΈ ͍ͨ͊͊ͤͤ͡Ύ ͘ ͙ͦͨ͊ͭ͊ͣ͟͡Φ ˿͔ͤͫ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͦͨ͊ͭͦ͟͡ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍͙ͦͤ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͍͙ͨ͒͜΅͔ͤͯ 
ͦͨͦͪͯ ͤ ͍͊ͦ͒ͯΣ ͊Σ ͔ͦͭ͗Σ ͍ͫͭͦͪΌΌͭΈ ͍͙ͯͣͦ ͒͡Ύ ͋͜͡Έ΄ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͨͪͦΎ͍ͯ  ͚
͍͙͔ͪͦ͋ͤͤ͡Ύ ͙͍͙ͫͦ͡ͻ Ύ͔͚ͦͫͭ͟Φ ˤ͍͊͗͊ΊͭΈͫΎΣ ΅ͦ ͙ͨͪ ͍ͨ͊͊ͤͤ͜͡ ͘ ͙ͦͨ͊ͭ͊ͣ͟͡ 
͍͙ͪ͜΄ͯΌͭΈͫΎ ͍͒͊ ͍͙ͦͫͤͦͤͻ ͍͊͒͊ͤͤ͘ΎΥ 

͊ύ ͯ͒ ͔ͦͫͦͤ͊ͤͤ͟͡Ύ ͔ͭͻ͙ͤ͜͟ ͎͔ͪ͋͊͟Σ ͎͒ͦͣ͊͊Ό;͙ͫΈ ͚ͤ͊͋͜͡Έ΄ 
͔ͺ͔͙͍͎ͭͤͦͦ͟ ͔ͨͦͦ͗ͤͤ͡Ύ ͜ ͪͯͻ͍͜ ͒ͦͦͤ͜͡ ͯ ͍ͦ͒͜Τ 

͋ύ ͍͙ͪͦͭͦ͘͟ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͙͙ͫ͡  ͚ͨ ͍͙͒͜΅͔ͤͤΎ ͨͦͭͯ͗ͤͦͫͭ͜ ͎͔͍͙ͪ͋ͦ͟ͻ ͪͯͻ͍͜. 
˽͍͊͊ͤͤ͡Ύ ͘ ͙ͦͨ͊ͭ͊ͣ͟͡ ͍͟͡Ό;͊ΌͭΈͫΎ  ͎ͯͨͪͦͪ͊ͣͯ ͔͍ͭͪͤͯ͊ͤͤΎ ͤ͊ ͍ͫ͜ͻ 

͔ͭ͊ͨ͊ͻ ͎͍͙ͨ͒ͦͭͦ͜͟Φ ˨͡Ύ ͍͙ͪ͜΄͔ͤͤΎ ͔ͨͪ΄͎ͦͦ ͍͊͒͊ͤͤ͘Ύ ͨͪͦͨͦͤͯΊͣͦ 
͍͙͍͙ͦͤͯ͊ͭ͟ ͭ͊͟͜ ͫ͊ͣ͜ ͔ͫͪ͜͝ ͍͍ͨͪ͊Σ ΅ͦ ͜ ͔͋͘ ͦͨ͊ͭͦ͟͡ όмлςмсͻмлл ͣΣ сςуͻмлл ͣΣ 
6ςуͻнлл ͣΣ пςсͻпллύΦ ˨͙ͦͫͭΈ ͔ͺ͔͙͍͙ͭͤͣ͟Σ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ Ί ͭ͊ͦ͗͟ 
;͔͎͍ͪͯ͊ͤͤΎ ͍͍͒ͪ͘͜͜͟͜ ͘͜ ͙ͦͨ͊ͭ͊ͣ͟͡ ͜ ͔͋͘ ͙ͤͻ ͍ ͚ͦ͒ͤ͜ ͔ͫͪ͜͝Φ ̂ ͼ͙ͻ ͍͍ͨͪ͊͊ͻ ͫ͒͜͡ 
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͚ͨͦͫͭͤͦ͜ ͍͔͙ͪͭ͊ͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͍͙ͨͪ͊͡Έͤͫͭ͜Έ ͔ͨͦͦ͗ͤͤ͡Ύ ͙ͫͭ͟͜ ͨ͒͜ ;͊ͫ 
͍͒ͨͪ͊͜ͼΈ͍͍ͦͯ͊ͤͤΎ ͎͔ͪ͋͊͟Υ ͒ͦͦͤ͡Ύ ͘ ͦͨ͊ͭͦ͟͡Ό ͔ͤ ͍͙ͨͦͤͤ͊ ͍͍͙ͫͦͯ͊ͭ͘͘͜͟ ͍͋ ͜͟Φ 

̂ ͚ͦ͗ͤ͟͜ ͺ͊͘͜ ͎͔ͪ͋͊͟ ͍͒͜ ͨͦ;͊ͭͯ͟ ͒ͦ ͤ͟͜ͼΎ ͔ͤͦ͋ͻ͒ͤͦ͜ ;ͭͦ͜͟ ͍͒͜;͙ͯͭΣ ΅ͦ 
ͦͨ͊ͭ͊͟͡ ͍ͫͭͦͪΌΊ ͻͦͪͦ΄ͯ ͦͨͦͪͯ ͒͡Ύ ͙ͪͯ͟Φ 

˽͍͊͊ͤͤ͡Ύ ͘ ͎͊͡Έ͙ͣ͊ͣΦ ˨͡Ύ ͍͔ͫͭͦͪͤͤΎ ͍͙ͨ͒͜΅͔͎ͤͦͦ ͦͨͦͪͯ ͯ ͍ͦ͒͜ ͙ͣ 
͔͔ͪͦͣͤ͒ͯ͟Ίͣͦ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ζ͎͊͡Έͣ͊η ς ͔ͫͨͼ͊͜͡Έ͙͚ͤ ͨͦΎͫ ͘ р-ͣ͊ 
͔ͫ͟ͼ͜Ύ͙ͣ-;͊΄͙͊ͣ͟Σ ͯ Ύ͙͟ͻ ͙ͤͯ͘͘ Ί ͍ͦͭͪ͜ ͭ͊ ͍͙͚͒ͦ͒͊ͭͦ͟ ͦ͒Ύ͎ όͺͯͭ͋ͦ͊͟͡Σ 
ͺ͊ͪͭͯͻ ͘͜ ͍͔͙͙͙ͣ͟͡ ͙͟΄͔ͤΎ͙ͣ ͭͦ΅ͦύΦ  

˨͡Ύ ͍͙ͪͦͭͯ͘͟ ͙͍ͫͦͦ͡͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͟͡Ό;͙͊ͭ ͯ ͔͍ͭͪͤͯ͊ͤͤΎ 
͙͍ͨͪͦͨ͊ͤͤ͡Ύ ͍͎͙͒ͦͻ ͍͍͒ͪ͘͜͜͟͜ όнллςулл ͔͍ͣͭͪ͜ύ ͯ ͍ͪͤͦͣͪͤͦͣͯ͜͜ ͔ͭͣͨ͜Σ ͘ 
ͣ͊ͦ͡Ό ͙ͫͦ͡Ό ͦͨͦͪͯ ό͘ ͙ͣ͊ͣ͡ ζ͎ ͊͡Έͣͦͣη). 

˨͡Ύ ͋͘͜͡Έ΄͔ͤͤΎ ͨͦͭͯ͗ͤͦͫͭ͜ ͎͔ͪ͋͊͟Σ ͍͙ͨ͒͜΅͔ͤͤΎ ͔ͭͣͨͯΣ ͤ͜΄͙͙ͣ 
͍͙ͫͦ͊ͣ͡ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ΄͍͙͙͒ͫͤ͟͜ͻ Ύ͔͚ͦͫͭ͟Σ ͙ͤ͊ͨͪͤ͟͜ͼ͜ ͎͍ͨ͒ͦͭͦ͜;͎ͦͦ ͜ ͍ 
͎ͣ͊͊͘͡Έͤͦͣͯ ͔ͨͪͦ͒͊͜ͻ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͍ͭͪͤͯ͊ͤͤΎ ͊͘ 
͙ͨͪͤͼ͙ͨͦͣ ζͦͤͭͪ͊ͫͭͯ͟ ͙ͯͫ͘͡ΈηΣ ͊ ͔ͫ͊ͣΥ 

1) нͻнр ͣ ͘ ͙ͣ͊ͫͣ͊͟͡ΈͤͦΌ ΄͍͙͒ͫͭ͟͜ΌΣ ͔͍ͤͭͪ͊͜͡ ͍͒ͨͦ͜;͙ͤͯ͟ ς  
1ς2 ͻ͍͙͙͙ͤ͡Τ 

2) пͻнр ͣ ͘ ͙ͣ͊ͫͣ͊͟͡ΈͤͦΌ ΄͍͙͒ͫͭ͟͜ΌΣ ͍͔ͪͭ͊͘Ό;͙ ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͤ͊ 
ͨͦͭͯ͗ͤͫͭ͜Έ ͎͔ͪ͋͊͟ ͜ ͔ͤ ͎ͨͪ͊ͤͯ;͙ ͒ͦ ͙ͣ͊ͫͣ͊͟͡Έ͎ͤͦͦ ͔ͭͣͨ͊Τ 

3) пͻмнςмр ͣ ͍ ͙ͣ͊ͫͣ͊͟͡Έͤͦͣͯ ͔ͭͣͨ͜Τ 
4) нр ͣ ͘ ͙ͣ͊ͫͣ͊͟͡ΈͤͦΌ ΄͍͙͒ͫͭ͟͜Ό ό͔͋͘ ζ͎͊͡Έͣ͊ηύΣ ͔͍ͤͭͪ͊͜͡ 
͍͒ͨͦ͜;͙ͤͯ͟ ς 1ςн ͻ͍͙͙͙ͤ͡Φ 
̂ͫ ͜ ͍͍͙ͨͪ͊Σ ͯ ͔ͫͨͼ͊͜͡Έ͚ͤ͜ ͺ͙͘͜;͚ͤ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͍ͨ͊͡ͼ͍͜ ͯ ͍ͦ͒͜Σ ͣͦ͗ͤ͊ 

͍͙͍͙ͦͤͯ͊ͭ͟ ͍ ͍͚ͨͦͤ͜ ͙ͦͦͪ͒ͤ͊͟ͼ͜͝ ͭ͊ ͊͘ ͔͔͔͙ͣͤͭ͊ͣ͡Φ ̂ ͍͚ͨͦͤ͜ ͙ͦͦͪ͒ͤ͊͟ͼ͜͝ 
ͪͯͻ͍͜ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͪͦͨͦ͒͘͜͡ΎΊͭΈͫΎ ͤ͊ ͤ͟͜ͼ͍͙͜͟ ͍ͪ͊ͤͦͣͪͤͦ͜Σ ͊͋ͦ ͘ ͊͟ͼ͔ͤͭͦͣ 
ͤ͊ ͙ͪͯ͟ ;͙ ͎͙ͤͦΦ ˭͊ ͔͔͔͙ͣͤͭ͊ͣ͡ ͍͍͙ͨͪ͊ ͍͙ͦͤͯ͟ΌͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͪͯ͟ ͊͋ͦ 
͎ͤ͜Σ ͊ ͭ͊ͦ͗͟ ͘͜ ͨͦ;͔͎͍͙͙ͪͦͣ ό͍͒ͪͦ͘͜͜͟ ͦ͒ͤ͜ΊΌΣ ͍͒ͪͦ͘͜͜͟ ͤ͜΄ͦΌύ ͊͋ͦ 
͔͔͙͙ͨͪͣͤͤͣ͜ ό͎͔ͪ͋ͦ͟ ͦ͒ͤ͜ΊΌΣ ͎͔ͪ͋ͦ͟ ͤ͜΄ͦΌύ ͪͯͻ͙͊ͣ ͪͯ͟Φ 

˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍ͨͪ͊ ͊͘ ͔͔͔͙ͣͤͭ͊ͣ͡ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͨ͒͜ 
;͊ͫ ͎ͨͦͣͪͤͦͦ͜ ͎͊͊͘͡Έ͎ͤͦͦ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͍͙ͨ͊ͤͯ͊ͭ͡ ͤ͊͘;͔ͤ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ 
ͤ͊ ͔ͦͪͣ͟͜ ͣΩΎ͍ͦ͘͜ ͎͙ͪͯͨ ͔ͫͨͦͪͭͫͣͤ͊Σ ͍͒ͦͦ͘͡ΎΌͭΈ ͔͎͡΄͔ ͭ͊ ΄͍͙͒΄͔ 
͍͊ͫͦ͘Ό͍͙͊ͭ ͋͜͡Έ΄ ͍͙͙͚ͫͦ͟ ͔ͭͣͨ ͍ͨ͊͊ͤͤ͡ΎΦ 

́ͦͣͯΣ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͔ͭͪ͋͊ 
͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͍ͨ͊͊ͤͤ͡Ύ ͍ ͍͚ͨͦͤ͜ ͙ͦͦͪ͒ͤ͊͟ͼ͜͝ ͭ͊ ͊͘ ͔͔͔͙ͣͤͭ͊ͣ͡ ͤ͊ 
͍͒ͪ͊͘͜͜͟ͻ млς25ςрл ͣ ͔͋͘ ͍͙͒ͦ͒͊ͭͦ͟ͻ ͍͊ͫͦ͋͘͜ ͘͜ ͙ͣ͊ͫͣ͊͟͡ΈͤͦΌ 
͔͙͍ͤͭͤͫͤͫͭ͜͜Ό ͪͯͻ͍͜Σ ͊ ͭ͊ͦ͗͟ ͎ͣ͊͊͘͡Έ͔ͤ ͍ͨ͊͊ͤͤ͡Ύ ͤ͊ нр ͣ ͭ͊ рл ͣΦ 
˹͔ͦ͋ͻ͒ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͙͚ͨͦͭͦͪͤ ͭ͊ ͔͍͙͚ͤͭͪ͊ͤ͜͡ ͔͙ͣͭͦ͒ ͙ͨͪ 
͔͍͔͙ͤͦͣͯ͟͡ ;͙ͫ͜͡ ͍͍ͨͦͭͦͪ͜ ͍͒͜ сςу ͒ͦ мнςмс ͍ͪ͊͘͜Φ 

˿͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦΣ Ύ͟΅ͦ ΄͍͙͒ͫͤ͟͜͜ ͍͍͙ͨͪ͊ ͍͙ͦͤͯ͟ΌͭΈͫΎ ͨͫ͜͡Ύ 
͔͔ͨͦͨͪ͒ͤΈ͎ͦͦ ͺ͙͘͜;͎ͤͦͦ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎΣ Ύ͔͟ ͍͙ͫͭͦͪͦ͡ ͤ͊͘;͙͚ͤ ͙ͨͪͪͫͭ͜ 
ͣͦͦ͡;ͤͦ͝ ͙͙ͫͦͭ͟͡Σ ͭͦ ͍ ͨͦ͒͊͡Έ΄ͦͣͯ ͝ͻ ͍͙͍ͨ͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͔͙͊ͤ͊ͪͦ͋ͤͻ 
ͨͪͦͼ͔͍ͫ͜ Ί ͔ͤͫͯͭͭΊ͍͙ͣΦ ́ͦͣͯ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜ ͔͔ͭͪͤͪ͊ͣ ͭ͊ ͔ͫͨͦͪͭͫͣͤ͊ͣ ͙ͣ 
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͔͔ͪͦͣͤ͒ͯ͟Ίͣͦ ͙͍͙͒ͦͭͪͣͯ͊ͭͫΎ ͍͙ͨͪ͊͊͡Σ ΅ͦΣ Ύ͟΅ͦ ͍͙ͪ͜΄ͯΊͭΈͫΎ ͍͊͒͊ͤͤ͘Ύ 
͍͙ͪͦͭͯ͘͟ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ Ύ͔͚ͦͫͭ͟ ͯ ͔ͫͨͼ͊͜͡Έ͚ͤ͜ ͍͍ͨͪ͊͜Σ ͙ͪͦͣͤ͊͘͟ 
͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͔ͤ ͔͒ͯ͗ ͔͙͍ͤͭͤͫͤͦ͜ΌΦ  

̂ ͙͍ͫͨͦͪͭͤͦͣͯ ͔͍ͭͪͤͯ͊ͤͤ͜ ͙ͣ ͨͪͦͨͦͤͯΊͣͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͒͜ ͎͙ͪͯͨ 
͙ͨͪ͊ͭ͟;͙ͤͻ ͔͍ͣͭͦ͒͜ ͍͍ͨͪ͊Σ ͊ ͔ͫ͊ͣΥ ͔͔͔͍͙͚͋ͨͪͪͤ͘ ͭ͊ ͔͍ͤͭͪ͊͜͡Έ͙͚ͤΦ 
ˣ͔͔͔͍ͨͪͪͤ͘͜ ͔͙ͣͭͦ͒ ͔͍ͭͪͤͯ͊ͤͤΎ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͙ͦ͒ͤͦͪ͊ͭͤͣ͟ ͍͙ͦͤ͊ͤͤ͟Ύͣ 
͔͍ͭͪͤͯ͊͡Έͤͦ͝ ͙ͪͦ͋ͦͭΦ ˱͔͍ͤͭͪ͊͡Έͤ͜ ͔͙ͣͭͦ͒ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͍͙ͦͤ͊ͤͤ͟Ύ ͪͯͻ͍͙ͦͻ 
͚͒͜ ͘͜ ͙ͨ͊ͯ͊ͣ͘ ͍͒ͨͦ͜;͙ͤͯ͟ ό͍͍ͫ͊͜͡Έ͙͙ͤͣ ͊͋ͦ ͔͎͔͍͙͙ͪ͊ͣͤͭͦ͊ͤͣ͡ύΦ 

˨͡Ύ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͙͍ͫͦͦ͡͝ ͭ͊ ΄͍͙͒ͫͤͦ͟͜-͙͍ͫͦͦ͡͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͙͚ͨͦͭͦͪͤΣ ͍ͨͦͭͦͪͤͦ-͔͚͙͚ͫͪͤ͜Σ ͔͍ͤͭͪ͊͜͡Έ͙͚ͤ ͭ͊ ͍͙͚ͦͦ͟͡ 
͔͙ͣͭͦ͒Φ ˽͍͙͚ͦͭͦͪͤ ͔ͣͭͦ͒ ͔͔ͨͪ͒͋͊;͊Ί ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍ͨͪ͊ ͘͜ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ 
Ύ͙ͫͤ͟͜ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͪͯͻͯΦ ˭͎͊͊͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͍͍ͨͦͭͦͪ͜ ͍͍ͨͪ͊ 
͔͎͔ͪ͊ͣͤͭͯ͡ΊͭΈͫΎ ͒͊ͭͤͫͭ͘͜Ό ͍ͨ͊͡ͼΎ ͍͙͍͙ͦͤͯ͊ͭ͟ ͍͍ͨͪ͊ͯ ͒ͦ ͎ͨͦͣͭͤͦͦ͜ 
͙͔ͤ͗ͤͤ͘Ύ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͪͯͻͯΣ ͙ͨͪ ͼΈͦͣͯ ͙ͨ͊ͯ͘ ͍͒ͨͦ͜;͙ͤͯ͟ ͣ͗͜ ͍͙ͨͦͭͦͪ͊ͣ 
͍͙ͨͦͤͤ͜ ͙͋ͯͭ ͙͒ͦͫͭ͊ͭͤͣ͜ ͒͡Ύ ͍͎ͨͦͤͦͦ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜Φ 
ˤ͒ͣͤͤͦ͜͜Ό ͙ͪͫͦΌ ͍ͨͦͭͦͪͤͦ-͔͚͎ͫͪͤͦͦ͜ ͔ͣͭͦ͒ͯ ς ͙ͫͯ͋ͣ͊ͫͣ͊͟͡Έͤ͊ 
͔͙͍ͤͭͤͫͤͫͭ͜͜Έ ͙ͪͦ͋ͦͭ ͭ͊ ͦ͋ΩΊ͔ͣͤ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͨ͒͜ ;͊ͫ ͎͍͎͋͊͊ͭͦͪ͊ͦͦͦ͘ 
͍͙ͦͤ͊ͤͤ͟Ύ ͦ͒ͤ͜Ί͝ ͚ ͭ͜Ί͝ ͫ͊ͣͦ͝ ͍͍͙ͨͪ͊Φ ˱͔͍ͤͭͪ͊͡Έ͙͚ͤ ͔ͣͭͦ͒ ͔͔ͨͪ͒͋͊;͊Ί 
͍ͨͦͭͦͪͤͯ ͪͦ͋ͦͭͯ ͍ ͔͙ͪ͗ͣ͜ ͙ͣ͊ͫͣ͊͟͡Έͤͦ͝ ͭ͊ ͙ͫͯ͋ͣ͊ͫͣ͊͟͡Έͤͦ͝ ͔͙͍ͤͭͤͫͤͦͫͭ͜͜ 
͘ ͔͎͔͍͙͙ͪ͊ͣͤͭͦ͊ͤͣ͡ ͙ͨ͊ͯ͊ͣ͘ ͍͒ͨͦ͜;͙ͤͯ͟Φ ˴͍͙͚ͦͦ͡ ͔ͣͭͦ͒Σ Ύ͙͚͟ Ί 
͍͊ͪ͊ͤͭͦͣ͜ ͔͍ͤͭͪ͊͜͡Έ͎ͤͦͦΣ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍͒͜ ͤΈ͎ͦͦ ͋͜͡Έ΄ ͪͤͦͫͭͦͪͦͤͤͣ͘͜͜ 
͍͙͍ͨͦͣ͡ ͤ͊ ͎ͦͪ͊ͤͣ͘͜ ͊͘ ͪ͊ͻͯͤͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͍ͨͪ͊ ͪͤͦ͘͜͝ ͔͍ͭͪͤͯ͊͡Έͤͦ͝ 
ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͭ͊ ͔ͣͤ΄ͦΌ ͔͙͍ͤͭͤͫͤͫͭ͜͜Ό ͣΩΎ͍ͦͦ͘͝ ͙ͪͦ͋ͦͭΦ 

͙́͊ͣ͟ ;͙ͤͦͣΣ  ͯ ͔͙ͣͭͦ͒ͼ͜ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ 
͔͚͒͋ͤͦͫͭ͘͜ ͍ͨ͊͡ͼ͍͜Σ ͊ ͔ͫ͊ͣ ͻͦͨ͡ͼ͍͜ 13ςмп ͍ͪͦ͟͜Σ ͙ͣ ͔͔ͪͦͣͤ͒ͯ͟Ίͣͦ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͒͟͜͡Έ͊͟ ͤ͊ͨͪΎ͍ͣ͜Φ ˻͙͒ͤ  ͘͜ ͙ͤͻ ͍͙ͦ͒ͭ͘ΈͫΎ ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ 
͔ͫͨͼ͊͜͡Έͤͦ-͎͍ͨ͒ͦͭͦ͜;͙ͻ ͍͍ͨͪ͊ ͤ͊ ͫͯ΄͜Σ ͤ͜΄͙͚ ς ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͔ͫͨͼ͊͜͡Έͤͦ-
͎͍ͨ͒ͦͭͦ͜;͙ͻ ͍͍ͨͪ͊ ͯ ͍ͦ͒͜Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ͙́͊ͣ͟ 
;͙ͤͦͣΣ ͍͒͊ͦ͡ ͨ͒͋ͪ͊ͤ͜͜͜ ͙͊ͫͦ͋͘ ͭ͊ ͔͙ͣͭͦ͒ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͍͙ͪͦͭͯ͘͟ 
΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͍ͨ͊͡ͼ͍͜ моςмп ͍ͪͦ͟͜ ͙ͫͨͪΎΊ ͨͦͪ͊͟΅͔ͤͤΌ 
͙͍͎ͫͨͦͪͭͤͦͦ ͔ͪͯ͘͡Έͭ͊ͭͯ ͚ ͍͙ͨ͒͜΅͔ͤͤΌ ͙͍ͫͨͦͪͭͤͦ͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͍ͨ͊͡ͼ͍͜Φ 
˭͍͊ͨͪͦͨͦͤͦ͊ͤ͊ ͔͙ͣͭͦ͒͊͟ ͍͒ͦͦ͘͡ΎΊ ͍͔ͫ͋͜;ͤͦ ͍͙͙ͨͤͯͭ͡ ͤ͊ ͔ͦͪͣ͟͜ 
͔͙ͦͣͨͦͤͤͭ͟ ΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ Ύ͔͚ͦͫͭ͟ ͔͍ͫͨͦͪͭͫͣͤ͜Σ ͊ ͭ͊ͦ͗͟ ͙ͫͨͪΎ͙ͭ 
͍͙ͨ͒͜΅͔ͤͤΌ ͍ͪͤ͜Ύ ͔͔͍͙ͪͪͤ͘ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͎ͦͪ͊ͤͣͯ͘͜ ͻͦͨ͡ͼ͍͜ моςмп ͍ͪͦ͟͜Σ 
Ύ͟͜ ͚͊ͣ͊͘ΌͭΈͫΎ ͍ͨ͊͊ͤͤ͡ΎͣΦ ́ͦͣͯ ͙ͣ ͔ͣͦ͗ͣͦ ͙͙͙ͨͪͨͯͫͭͭΣ ΅ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
ͯ ͨͪͦͼ͔ͫ͜ ͍ͨ͊͊͡͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͍͍ͨͪ͊ ͤ͊ ͫͯ΄͜ ͭ͊ ͯ ͍ͦ͒͜Σ Ύ͟͜ 
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͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘͝ ͙ͤ͊ͣ ͔͙͙ͣͭͦ͒͟ ͍ ͍ͤ͊;͊͡Έͤͦ-͔͍ͭͪͤͯ͊͡Έ͙͚ͤ 
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ͨͪͦͼ͔ͫ ͍ͨ͊͡ͼ͍͜ ͭ͊ ͔͔͍͙ͨͪͪ͜͟ ͝͝ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͒͡Ύ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͍͙ͪͦͭͯ͘͟ 
΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦ͡ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͻͦͨ͡ͼ͍͜ моςмп ͍ͪͦ͟͜Φ 
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SUMMARY 

Koshtur Yana. Experimental swimming method for developing the speed and 
strength properties of boys aged 13ς14.  

The aim is to find the new methods of teaching swimming for developing the speed 
and strength properties of boys aged 13ς14 and get a scientific reasoning for them.  

In order to get the results of this study, a number of methods were used, such as 
analysis, synthesis, comparison and generalization of pedagogical literature on the problem 
of research, pedagogical observation and generalization of pedagogical experience.  

After analyzing the literature on the problem of research, we have selected some new 
swimming training means and methods which are aimed at improving the level of speed and 
strength properties of swimmers of middle school age and improving their results.  

In order to improve the speed and strength properties of boys aged 13ς14, we 
propose to use this exercise complex, which are done in and out of the water.  

The main form of the special preparation out of the water are exercises using barbell, 
rubber cord, medical ball throwing, exercises using weighting, crossfit. 

In the process of training the speed and strength properties, special exercises in the water 
were used, such as swimming with a rubber cord, swimming with brakes and blades for hands.  

These successfully selected means and methods of improving the speed and strength 
properties of swimmers aged 13ς14 will positively influence their results and swimming skills. 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ8ȟ Ο 6 (80) 

98 

¢ƘŜ ǇǊƻǇƻǎŜŘ ƳŜǘƘƻŘ ŀƭƭƻǿǎ ƭƻƻƪƛƴƎ ŀǘ ǎŜǇŀǊŀǘŜ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ ǎǿƛƳƳŜǊǎΩ ǎǇŜŜŘ ŀƴŘ 
strength properties and has a positive influence on reserve capabƛƭƛǘƛŜǎ ƻŦ ǎǿƛƳƳŜǊǎΩ ōƻŘƛŜǎΦ 
So it can be assumed that using these methods and exercises during the training of speed 
ŀƴŘ ǎǘǊŜƴƎǘƘ ǇǊƻǇŜǊǘƛŜǎ ƛƴ ŀƴŘ ƻǳǘ ƻŦ ǘƘŜ ǿŀǘŜǊ ŀƭƭƻǿ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ǎǿƛƳƳŜǊǎΩ ǊŜǎǳƭǘǎΦ  

Further studies are going to be conducted in the direction of introducing this proposed 
ƳŜǘƘƻŘ ƛƴǘƻ ǘƘŜ ǎǿƛƳƳŜǊǎΩ ǘǊŀƛƴƛƴƎ ǇǊƻŎŜǎǎ ŀƴŘ ǇǊƻǾƛƴƎ ƛǘǎΩ ŜŦŦƛŎƛŜƴŎȅ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ƭŜǾŜƭ ƻŦ 
speed and strength properties of boys aged 13ς14. 

Key words: experimental method, swimming, swimming training, special exercises in 
and out of the water, speed and strength properties, boys aged 13ς14.  
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˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͊ͤ͊͘͜͡ ͍͎ͤ͊ͯͦͦͦ͟ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͔͙ͫͫͭͣ 
͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͔ͨͪͦ͋ͣͯ͡ ͊͒͊ͨͭ͊ͼ͜͝ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͭ͊ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͯ;͔͙ͤͻ ͭ͊ ͍͙͔͔ͦͪͣͤͤ͟͡Ύ 
͍͙͍͙͊͗͡ͻ ͔ͨͦͦ͗ͤ͡Έ ͒͡Ύ ͫͯ;͎͊ͫͤͦͦ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͼ͜Ί͝ 
͔͙ͨͪͦ͋ͣ͡Φ ˽͔͍͔ͪ͒ͫͭ͊ͤͦ͡ ͊͒͊ͨͭ͊ͼ͜Ό Ύ͟ ͫͭ͊ͤΣ ͯ Ύͦͣͯ͟ ͔͙ͨͦͭͪ͋ ͙͍ͤ͒͒͊͜͜Σ ͘ ͎ͦ͒ͤͦͦ 
͋ͦͯ͟Σ ͜ ͍͙͎͙ͣͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ς ͘ ͤ͜΄͎ͦͦΣ ͍ͨͦͤͫͭ͜Ό ͍͔͊͒ͦͦͤ͘͜͡ ͊͋ͦ Ύ͟ ͨͪͦͼ͔ͫΣ ͊͘ 
͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͼ͔͚ ͎͚͙͚͊ͪͣͦͤͤ͜ ͫͭ͊ͤ ͒ͦͫΎ͎͊ΊͭΈͫΎ ό͋͜ͻ͔͍͙ͦͪͫͭͫ͜Έ͊͟ ͔ͭͦͪ͜ΎύΣ Ύ͟ 
͔͍͊͒͊ͭͤͯ͟ ͙͍ͨͪͦ͒ͯͭͤͯ͟ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͫͭ͜Έ ό͔ͤͭͪ͊͜͟ͼͦͤͫͭͫ͜͜Έ͊͟ ͔ͭͦͪ͜ΎύΣ Ύ͟ 
͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤΎ ͣͤ͘͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͚ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ό͙ͨͫͻ͙ͦ͊ͤ͊ͭ͜͡;ͤ͊ ͔ͭͦͪ͜ΎύΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͊͒͊ͨͭ͊ͼ͜ΎΣ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͊͒͊ͨͭ͊ͼ͜ΎΣ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ 
͊͒͊ͨͭ͊ͼ͜ΎΣ ͙͙͒͒͊ͭ͟;ͤ͊ ͊͒͊ͨͭ͊ͼ͜ΎΣ ͦͤ͟ͼ͔ͨͼ͜Ύ ͙͔͎ͫͫͭͣͤͦͦ ͎ͪͦ͘͡Ύ͒ͯ ͊͒͊ͨͭ͊ͼ͜͝Σ 
͋͜ͻ͔͍͙ͦͪͫͭͫ͜Έ͊͟ ͔ͭͦͪ͜Ύ ͊͒͊ͨͭ͊ͼ͜͝Σ ͔ͤͭͪ͊͜͟ͼͦͤͫͭͫ͜͜Έ͊͟ ͔ͭͦͪ͜Ύ ͊͒͊ͨͭ͊ͼ͜͝Σ 
͙ͨͫͻ͙ͦ͊ͤ͊ͭ͜͡;ͤ͊ ͔ͭͦͪ͜Ύ ͊͒͊ͨͭ͊ͼ͜͝Φ 

 
˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˱͍ͤͤͦ͊ͼ͚ͤ͜͜ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͫͯ;͊ͫͤͦ͝ ͍͙ͦͫͭ͜ 

͙̂ͪ͊ͤ͟͝ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͎ͤͦͦͦ ˭͊ͦͤͯ͟ ζ˽ͪͦ ͍ͦͫͭͯ͜η ͭ͊ ˴ͦͤͼ͔ͨͼ͜͝ ͍ͤͦͦ͝ 
ͯͪ͊ͤͫ͟͝Έͦ͟͝ ΄͙ͦ͟͡Σ ͎͍͙ͦͦͤͣ͡ ͍ͫͦͣ͝ ͨͪͦ͒ͯͭͦͣ͟ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͍ͤͤͦ͊͜ͼ͚ͤͦ͜͝ ͡Ό͙͙͒ͤΣ ΅ͦ ͍ͦͦ͒͜͡Ί ͙͙ͪͤͦͣ͊ͤͭͤͣ͘͜͜ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Ύ͙ͣΣ 
͍ͭͦͪ;ͦ͝Σ ͯͫͨ͜΄ͤͦ͝ ͜ ͒͊ͭͤͦ͘͝ ͙͍͊ͭͤͦ͟ ͍͙͊͒͊ͨͭͯ͊ͭͫΎ ͒ͦ ͍͙ͤ͊͒͘;͚͊ͤͦ ΄͍͙͙͒͟ͻ 
ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͭ͊ ͫͦͼ͊͜͡Έ͙ͤͻ ͣͤ͘͜Φ  

́͊͟͜ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͚ͤ͜͜ ͙ͣͤ͘͜ ͍ ̂ͪ͊ͤ͟͜͝Σ ͊ ͭ͊ͦ͗͟ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜Ύ ͚ 
͎ͯͣ͊ͤ͊͘͜ͼ͜Ύ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͋ͯͭͭΎΣ ͍͒ͦͦ͘͡ΎΌͭΈ ͨͦ-͍ͤͦͦͣͯ ͙͍͙͙͒ͭͫΎ ͤ͊ 
ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͫͦͼ͊͜͡Έͤ͜ Ύ͍͙΅͊Σ ͔ͦͪͣ͊͘͟Σ ͫͦͼ͊͊͘͜͜͡ͼ͜Ό ͭ͊ ͝͝ ͍ͫ͊͒ͦ͟͜͡Υ 
ͫͦͼ͊͜͡Έͤͯ ͊͒͊ͨͭ͊ͼ͜ΌΣ ͔͎ͤͭͪ͊͜ͼ͜Ό ͭ͊ ͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜Ό ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͎ͪͯͨΣ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍ ͼͦͣͯ͜͡Φ ˤ͙͍͊͗ͦ͡ ͙͙͒ͦͫ͒ͭ͜͡ ͔ͨͪͦ͋ͣͯ͡ ͔ͫ͊ͣ 
ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͭ͊ ͝͝ ͺͦͪͣΣ ͔ͦͪͣ͊͘͟Σ ͘ ͙ͨͦ͘ͼ͚͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͭ͊ 
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͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͯ;͔͙ͤͻΦ ˢ͔͒͗ ͫͯ;͊ͫͤ͜ ͙ͤ͊ͯ͟Σ ΅ͦ ͍͙͍;͊ΌͭΈ ͫͦͼ͊͜͡Έͤ͜ Ύ͍͙΅͊Σ ͯ 
ͭͦͣͯ ;͙ͫ͜͡ ͔͎͎ͨ͒͊ͦ͊͜͟Σ ͺͦͪͣͯΌͭΈ ͪͦͯͣͤͤ͘͜Ύ ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝Σ 
͙ͫͨͪ͊Ό;͙ͫΈ ͤ͊ ͍͔͗ ͫͤͯ͜Ό;͜ ͦͤ͟ͼ͔ͨͼ͜͝ ͺͦͫͦ͜͡ͺ͍͜Σ ͙ͨͫͻ͎͍ͦͦ͜͡Σ ͫͦͼ͎͍ͦͦ͜͜͡Σ 
͔͎͎͍ͨ͒͊ͦ͜Σ ͙͙ͪͭͯ͟͟Ό;͙ ;͙ ͎ͨͦͦ͒͗ͯΌ;͙ͫΈ ͘͜ ͙͙ͤͣΦ 

ˢͤ͊͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͜ ͍͊ͫͤ͜͡ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͍͒ͦͦ͘͡ΎΌͭΈ ͤ͊ͣ 
͍͔͍͙ͫͭͪ͒͗ͯ͊ͭ ͨͪͦ ͍͙ͤ͊͒͘;͚͊ͤͯ ͍͙͍͊͗ͫͭ͜͡Έ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͺ͔͔ͤͦͣͤͯ 
͊͒͊ͨͭ͊ͼ͜͝ ͘ ͔ͣͭͦΌ ͨͦ΄ͯͯ͟ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔ͣͻ͍͊ͤͣ͘͜͜ ͝͝ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ 
͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΣ ͔ͦͪͣ͊͘͟ ͍͙΅͙ͻΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̒͟ ͍͊ͫ͒͘͜;ͯΌͭΈ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͤ͊΄͎ͦͦ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ͫͦͼ͊͜͡Έͤ͊ ͊͒͊ͨͭ͊ͼ͜ΎΣ ͊ ͙͍ͦͫͦ͋ͦ͡ ͙͙͒͒͊ͭ͟;ͤ͊ ͝͝ 
ͺͦͪͣ͊Σ ͼ͍͙͊ͭ͜͟Έ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͙ͪͤ͘͜ͻ ͤ͊ͯ͟Φ ́͊͟Σ ͺͦͫͦ͜͡ͺͫΈ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
͔͙ͨͪͦ͋ͣ͡ ͊͒͊ͨͭ͊ͼ͜͝ ͍ ͘ ͎͊͊͡Έͤͦ-ͺͦͫͦ͜͡ͺͫΈͦͣͯ͟ ͍ͭͪ͊ͭͯ͊ͤͤ͟͜ ͚ͤ͊͘΄͙͡ 
͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͯ ͨͪ͊ͼΎͻ ˻Φ x ͔ͦͤ͒͊ͪͤͦ͟Σ ˢΦ ˴ ͍͔͍͊͊ͪͦ͊͡ ͭ͊ ͤ͜Φ ˽͙ͫͻ͎͙ͦͦ͡ 
͍͙͍;͊ΌͭΈ ;͙͙͙ͤͤ͟ ͊͒͊ͨͭ͊ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ( .˽ ˴ ͯͤ͘Ίͼ͍ͦ)Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤͯ 
ͫͭͪͯͭͯͪͯ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͊͒͊ͨͭ͊ͼ͜͝ ό˹Φ ̉ ͚͊ͤ͊͟͜ύ ͭͦ΅ͦΦ ˹͙͊͘͟ ͦͫͭ͊ͤͤ͜ͻ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͙͍ͨͪͫΎ;͔ͤ͊ ͫͦͼ͊͜͡Έ͚ͤ͜ ͊͒͊ͨͭ͊ͼ͜͝ ͔͚͒ͭ͜ ͯ ͔ͣ͗͊ͻ 
͊͊͒ͯ͘͟͡ ͒͡Ύ ͙ͫͪͭ͜ ό˱Φ ˨ ͔͔ͣͤͭΈΊ͍͊ ύ, ͔͍ͫͭͯ͒ͤͭ͜ ͍ ͍ͯͣͦ͊ͻ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
ͯ;͙͙͡΅͊ ό˶Φ ˭ ͔͍͙͒͊ͤ;Σ ˻Φ ˴ ͦ;͔͎ͪ͊ύΦ ˽͔͎͎͙͒͊ͦ ͍͙͍;͊ΌͭΈ ͫͦͼ͊͜͡Έͤͯ ͊͒͊ͨͭ͊ͼ͜Ό 
͍ͨ͒ͭ͜͜͟͜͡ ͯ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͙ͫ͊ͤ͊ͭͦͪͤͻ ΄ͦ͊͟͡ͻ-͔ͤͭͪͤ͊ͭ͊͜ͻ ό̑Φ ̉ ͔͔ͪͤͼΈ͊͟ύΤ 
͍ͦͫͭ͜͡ΌΌͭΈ ͔ͨͪͦ͋ͣͯ͡ ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͍ ͔ͭͻ͎ͤͦͦ͜͡Ύͻ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ 
ό˿Φ ̆ ͊ͪ;͔ͤͦ͟ύΣ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ Ύ͟ ͍ͫ͊͒ͦͦ͟͡͝ ͨͪͦͼ͔ͫͯ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ό˻Φ x ͔ͨ͊͘͡Έͦ͟Σ ˱Φ ˭ ͍ΊͪΊ͍͊ ͭ͊ ͤ͜ΦύΦ 

̂ͫ͜ ͍͙΅͔͊ͤ͊͘͘;͔ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͊͒͊ͨͭ͊ͼ͜͝ ό͙͍͊͒͊ͨͭͤͦ-ͫͦͼ͊͊͘͜͜͡ͼ͚ͤͦ͜͝ 
͔ͭͦͪ͜͝ύ ͭ͊͟ ;͙ ͤ͊͜͟΄͔ ͐ͪͯͤͭͯΌͭΈͫΎ ͤ͊ ͦͤ͟ͼ͔ͨͼ͜Ύͻ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͯ;͔͙ͤͻ 
ό˥Φ s ͚͔ͤ͊͘͟Σ ˨͗Φ ˸ ͒͊͜Σ ˥Φ ˿ ͔͍͊ͤ͊͜͡͡Σ ˶Φ ̅ ͨ͊͜͜͡Σ ˭Φ ̅ ͔͚ͪ͒͊Σ ˩Φ ̅ ͪͦͣͣ͊ύΣ 
͍ͤ͊ͯͦ͟ͼ͍͜ ͪ͊͒ΎͤͫΈ͙͟ͻ ;͍͊ͫ͜Υ ͺͦͫͦ͜͡ͺ͍͜ ό̑Φ ˥ ͊ͤ͊Σ ́Φ ˨ ͙;͔͍͊Σ ˸Φ ˴ ͒͗͊ͤΎͤ͊ύΣ 
͙ͨͫͻ͎͍ͦͦ͜͡ ό˶Φ ʕ ͙͎ͦͭͫΈ͎ͦͦ͟Σ ˶Φ ˶ ͍͊ͪͦͤͦ͊͜Σ ˻Φ ˶ ͔ͦͤͭΈΊ͍͊ύΣ ͔͎͎͍ͨ͒͊ͦ͜ 
ό˶Φ x ͔͔͙͍ͤ͒ͭͦ͊͟Σ ˤΦ ˨ ͎ͯͤ͜ͼΎΣ ˻Φ ˸ ͦͪͦ͊͘Σ ˶Φ ̊ ͯ͋ͤ͊͜ύ ͭ͊ ͜ ͤΦ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͔ͭͦͪ͜Ύ ͊͒͊ͨͭ͊ͼ͜͝ ͣ͊Ί ͔͚͔ͫͪͦͤ͘ ͍͔ͤ͊ͯͦ͟ ͨ͒͐ͪͯͤͭ͜Ύ ͜ 
͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͍͙͙ͦͪͫͭ͊ͤ͊͟ ͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ ͚ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙͙ͤͣ 
ͨͪ͊ͼ͍͙͙ͤ͊ͣ͜͟ ͍ ͪͦͪͦ͋͘ͼ͜ ͔͙ͦͤͪͭͤ͟͟ͻ ͊͒͊ͨͭ͊ͼ͚͙ͤ͜ͻ ͊͘ͻ͍ͦ͒͜Φ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͊ͤ͊͘͜͡ ͍͎ͤ͊ͯͦͦͦ͟ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͔͙ͫͫͭͣ 
͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͔ͨͪͦ͋ͣͯ͡ ͊͒͊ͨͭ͊ͼ͜͝ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͭ͊ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͯ;͔͙ͤͻ ͭ͊ 
͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͍͙͍͙͊͗͡ͻ ͔ͨͦͦ͗ͤ͡Έ ͒͡Ύ ͫͯ;͎͊ͫͤͦͦ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͼ͜Ί͝ ͔͙ͨͪͦ͋ͣ͡ ͚ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͊͒͊ͨͭ͊ͼ͚͙ͤ͜ͻ ͊͘ͻ͍ͦ͒͜ ͯ ͍ͤ͊;͊͡Έ͙ͤͻ 
͊͊͒͊͘͟͡ͻΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ̋ͦ͋ ͒ͦͫΎ͎͙ͭ ͔͙ͣͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ 
͍͙͙ͦͪͫͭ͊ͤͦ͟ ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜ ͔͙ͣͭͦ͒Υ ͊ͤ͊͘͜͡ ͜ ͙͔ͫͤͭ͘ ͍ͤ͊ͯͦͦ͟͝ 
ͺͦͫͦ͜͡ͺͫΈͦ͟͝Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝Σ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ΅ͦ ͍͙͍ͫͭ͜͡ΌΊ ͪͤ͘͜͜ 
ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͔ͭͦͪ͜͝ ͊͒͊ͨͭ͊ͼ͜͝Σ ͍ͨͦͪͤ͜ΎͤͤΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͎͍͊͋ͫͭͪ͊ͯ͊ͤͤΎ ͘ 
͔ͣͭͦΌ ͍͙Ύ͍͔ͤͤ͡Ύ ͙͔͙ͫͫͭͣ ͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͔ͨͪͦ͋ͣͯ͡ ͊͒͊ͨͭ͊ͼ͜͝ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͭ͊ 
͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͯ;͔͙ͤͻΦ 
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ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˹͙͊ͣ ͋ͯͦ͡ ͍͙Ύ͍͔ͤͦ͡Σ ΅ͦ ͔͔ͫͪ͒ 
͙͊ͪͯ͋͗ͤ͘͜ͻ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͔ͨͪͦ͋ͣͦ͡Ό ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͚͙͊ͣ͊ͫ͘͡Ύ 
͙ͨͫͻ͙͙ͦ͊ͤ͊ͭ͜͟͡Σ ͔ͤͦͺ͔͚͙͙ͪ͒ͫͭΣ ͔ͤͦ͋͜ͻ͔͍͙͙ͦͪͫͭ͜Σ ͔ͤͭͪ͊͜͟ͼ͙ͦͤͫͭ͜͜Σ 
͎͙͊ͤͭͪͦͨͦͦ͡ ͭ͊ ͤ͜Φ ́͊͟Σ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ͙ͨͫͻ͙ͦ͊ͤ͊ͭ͜͡;ͤͦ͝ ͔ͭͦͪ͜͝ ͫͦͼ͊͜͡Έͤͦ͝ 
͊͒͊ͨͭ͊ͼ͜͝ ς ˥Φ ˥ ͊ͪͭͣ͊ͤ ώмпϐΣ оΦ ̅ ͔͚ͪ͒ ώмлϐ ς ͎͙ͤ͊ͣ͊͊ͫ͡Ύ ͙͙ͪͦͪͦ͋ͭ͘ ζ;ͭͯ͜͟ 
͔ͭͦͪ͜Ό ͊͒͊ͨͭ͊ͼ͜͝ ͙͍ͤ͒͒͊͜͜Σ ͍͙ͤ͊͘;͙͙ͭ ΄͙ͪͦͯ͟ ͙͔ͫͫͭͣͯ ͨͦͤΎͭΈΣ ΅ͦ 
͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ ͨͪͦͼ͔ͫ ͊͒͊ͨͭ͊ͼ͜͝ ͡Ό͙͙͒ͤ ͒ͦ ͫͦͼ͊͜͡Έ͎ͤͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊η [3, ͫ Φ 25]. ˢ͔͡ ͝ͻͤΎ ͔ͭͦͪ͜Ύ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͋͜ ͎ͦͦ͊ͭͦͪͫ͘͜͡Έ͙͟ͻ 
͙ͨͦ͘ͼ͜ΎͻΣ ͍ ͍ͦͫͤͦ͜ Ύ͙͟ͻ ς ͺ͔͚͙ͪ͒ͫͭͫΈ͊͟ ͺͦͪͣͯ͊͡ ͙ͫͭͪͯͭͯͪ͟ ͙ͨͫͻ͙͜͟ ͡Ό͙͙͒ͤ, 
΅ͦ ͍͟͡Ό;͊Ί ͙ͭͪ ͫͺ͔͙ͪ: ζˤͦͤͦη, ζ̒η, ζ˹͊͒-̒η. 

˹͙͊ͨͪ͊͒͟͡Σ ˥Φ ˥ ͊ͪͭͣ͊ͤΣ ͍͙ͨͦͫ͒ͦͤ͜͟͡ ˭Φ ̅ ͔͚ͪ͒ ͊Σ ͍͒ͤ͊͘͜;͊ΊΣ ΅ͦ ͔͔ͤͭͪͫ͜ 
͒ͦ ͔͙ͨͪͦ͋ͣ͡ ͊͒͊ͨͭ͊ͼ͜͝ ͪͫ͘͜ ͯͤ͊ͫ͒ͦ͜͟͡ ͍͙ͪͦͭͯ͘͟ ζ͙ͨͫͻ͎ͦͦ͜͡͝ ̒ηΣ ͍͙ͨ͒͜΅͔ͤͤΎ 
͎͊͊͘͡Έ͎ͤͦͦ ͔͔ͤͭͪͫͯ͜ ͒ͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͝͝ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ͒ͦ ͍ͯͣͦ ͍ͦͤ͘͜΄ͤΈͦ͝ 
͔ͪ͊͡Έͤͦͫͭ͜Φ ˢ͒͊ͨͭ͊ͼ͜ΎΣ ͎͒ͤͦ͘͜ ͘ ˥Φ ˥ ͊ͪͭͣ͊ͤͦͣΣ ͍͟͡Ό;͊Ί Ύ͟ ͨͪͦͼ͔͙ͫΣ ͍ͨͦΩΎ͊ͤ͘͜ 
͘ ͦͤ͟ͺ͙͙ͭͤͣ͜͟͡ ͙ͫͭͯ͊ͼ͜Ύ͙ͣΣ ͭ͊͟ ͜ ͭ͜ ͨͪͦͼ͔͙ͫΣ Ύ͟͜ ͍ͻͦ͒ΎͭΈ ͯ ͍͜͡Έͤͯ ͍͒͜ 
ͦͤ͟ͺ͍ͭ͜͟͜͡ ͫͺ͔ͪͯ ζ̒ηΣ Ύ͊͟ ͙ͫͨͪΎΊ ͤͦͪͣ͊͡Έ͚ͤ͜ ͊͒͊ͨͭ͊ͼ͜͝ ͜ ͍ͫͭͦͪΌΊͭΈͫΎ 
͊͘ͻ͙͙͙ͫͤͣ ͔ͣͻ͙͊ͤͣ͊ͣ͘͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 

˽͙ͫͻ͙ͦ͊ͤ͊ͭ͜͡;͙͚ͤ ͨ͒͜ͻ͒͜ ͍͒ͦͦ͘͡ΎΊ ͍͙͙͙͒ͭ͜͡ ͍͒͜ ͍͙ͫ͊͒ͦ͟͡ͻ ͊͒͊ͨͭ͊ͼ͜͝Υ 
ͨͪͦͼ͔ͫ ͜ ͔ͪͯ͘͡Έͭ͊ͭΦ ̒͟ ͨͪͦͼ͔ͫ ͊͒͊ͨͭ͊ͼ͜Ύ ͨͦ͡Ύ͎͊Ί ͍ ͊ͨͯͫͯ͘͟ ͚ ͎ͪͦͦͪͭ͊ͤͤ͘͜ 
͊͘ͻ͙͙ͫͤͻ ͔ͪ͊͟ͼ͚͜Σ Ύ͟ ͔ͪͯ͘͡Έͭ͊ͭ ͯ ͍ͤͦͦͣͯ ͙ͦͫͦ͋ͫͭͫͤͦͣͯ͜ ͙ͨͪ͒͋͊ͤͤ͜Σ ΅ͦ 
͔͔͊͋ͨ͘͘;ͯΊ ͊͒͊ͨͭ͊ͼ͜Ό ͍ ͋͜͡Έ΄ ͙ͫ͊͒ͤ͟͡ͻ ͍ͯͣͦ͊ͻΦ ˤ͙ͦͤ ͨͪ͊ͼΌΌͭΈ ͘͜ 
ͨͦͤΎͭͭΎͣ ͊͒͊ͨͭ͊ͼ͜͝ όͨͪͦͼ͔ͫύ ͜ ͍͊͒͊ͨͭͦ͊ͤͫͭ͜Ό ό͔ͪͯ͘͡Έͭ͊ͭ ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯύΦ 
˨͔ͦ͋ͪ ͍͊͒͊ͨͭͦ͊ͤ͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔͒ͣͦͤͫͭͪͯΌͭΈ ͍͙ͫͦͯ͟ ͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜ΈΣ 
͒͊ͭͤͫͭ͘͜Έ ͍͙ͤ͊ͫͦͦ͒͗ͯ͊ͭͫ͡Ύ ͙͗ͭͭΎͣ ͜ ͔͔͔͋ͪ͗ͤͯ͘ ͙ͨͫͻ͜;ͤͯ ͍͍͎ͪͤͦ͊ͯ͜Φ ́ͦͣͯ 
ͣͦ͗ͤ͊ ͙ͫ͊͊ͭ͘͟Σ ΅ͦ ͯ ͨͪͦͼ͔ͫ͜ ͊͒͊ͨͭ͊ͼ͜͝ ͙͍͊ͭͤͦ͟ ͣͤ͘͜ΌΊͭΈͫΎ Ύ͟ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ 
ͭ͊͟ ͜ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͯ ͔ͪͯ͘͡Έͭ͊ͭ͜ ;͎ͦͦ ͍͍ͫͭ͊ͤͦ͡ΌΌͭΈͫΎ ͍͙͙͒ͤͦͫͤ͜ 
͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜Σ ͊ ͊͒͊ͨͭ͊ͼ͚͙͚ͤ͜ ͨͪͦͼ͔ͫ ͔͎ͪͯ͡ΌΊͭΈͫΎ ͘ ͋ͦͯ͟ ζ̒ηΦ ˤ͙͍͊͗ͦ͡ 
͍͒ͤ͊͘͜;͙͙ͭΣ ΅ͦ ͍ ͻͦ͒͜ ͊͒͊ͨͭ͊ͼ͜͝ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͨͦ΄ͯ͟ ͡Ό͙͒ͤͦΌ ͎ͭ͊ͦͦ͟ 
͔͔͍͙ͫͪ͒ͦ΅͊Σ Ύ͔͟ ͙ͫͨͪΎ͙͍͔ͭ͡ ͒͡Ύ ͚͎ͦͦ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜ΎΦ 

́͊͟͜ Ύ͍͙΅͊Σ Ύ͟ ζ͙ͫ͊͡ ̒ηΣ ζ͔͔ͦ͋ͣ͗ͤͤΎ ̒ηΣ ͙͍ͦͨͫͯ͊ͤ͜ 
͙ͨͫͻ͙͙ͦ͊ͤ͊ͭ͊ͣ͜͟͡Σ ͭ͊ͦ͗͟ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ ͨͪͦͼ͔ͫ ͊͒͊ͨͭ͊ͼ͜͝ ͭ͊ ͚͎ͦͦ ͯͫͨ͜΄ͤͫͭ͜ΈΦ 
̂ Ύͦͫͭ͟͜ ͙͔ͪͭͪ͟͜Ό ͯͫͨ͜΄ͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͙ͨͫͻ͙ͦ͊ͤ͊ͭ͜͡;ͤ͊ ΄ͦ͊͟͡ ͎ͪͦ͘͡Ύ͒͊Ί 
͙ͫͭͯ͊ͼ͜ΌΣ ͙ͨͪ Ύ͚͟͜ ͯ ͡Ό͙͙͒ͤ ͔ͤ ͨͦͪͯ΄͔ͤ͜ ͝͝ ͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜ΈΣ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ 
͍͍͎ͪͤͦ͊͊͜ ͜ ͒͊ͭͤͫͭ͘͜Έ ͍͙ͤ͊ͫͦͦ͒͗ͯ͊ͭͫ͡Ύ ͙͗ͭͭΎͣ ώсΣ ͫΦ 32]. 

˿ͯ;͊ͫͤ͜ ͙ͨͫͻ͙͙ͦ͊ͤ͊ͭ͜͟͡ ΄͙ͪͦͦ͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͍͍͔͔͒ͤ͜ ΅͔ 
3. ̅ ͔͚ͪ͒ͦͣ ͨͦͤΎͭͭΎ ζ͙͊ͦͨ͊ͫͭ͡͡͡;͙ͤͻη ͜ ζ͊ͯͭͦ ͙ͨ͊ͫͭ͡;͙ͤͻη ͣͤ͘͜ ͜Σ 
͍͍͒ͨͦ͒ͤͦ͜͜Σ ͪͦͪͤ͘͘͜ΎΌͭΈ ͍͒͊ ͍͙͙ͪͤͦ͒͘͜ ͊͒͊ͨͭ͊ͼ͜͝Υ мύ ͙͊ͦͨ͊ͫͭ͡͡͡;ͤ͊ 
͊͒͊ͨͭ͊ͼ͜Ύ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͙͙ͭͣ ͙ͣͤ͊ͣ͘͜ ͍ ͍ͦͤ͘͜΄ͤΈͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Σ Ύ͟͜ 
͡Ό͙͒ͤ͊ ͙ͪͦ͋ͭΈ ͒͡Ύ ͚͎ͦͦ ͙͍͔͔ͨͪ͒ͤͤΎ ͯ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͘͜ ͍͙ͫͦͣ͝ ͔͙ͨͦͭͪ͋͊ͣΤ 2) 
͙͊ͯͭͦͨ͊ͫͭ͡;ͤ͊ ͊͒͊ͨͭ͊ͼ͜Ύ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͙ͣͤ͊ͣ͘͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ό͝͝ ͙ͫͭͪͯͭͯͪ͟Σ 
ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟ ͭͦ΅ͦύΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͍ͦͤ͊ ͙͍ͨͪͫͭͦͫͦͯΊͭΈͫΎ ͒ͦ 
͔͔͍͙ͫͪ͒ͦ΅͊ ώ10Σ ͫΦ мтлϐΦ 
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˨ͦ ͼ͙ͻ ͍͒ͦͻ ͍͔͊ͫͤ͡ ͙ͨͫͻ͜;͙ͤͻ ͍͙͍ͪͤͦ͒͘͜͜ ͊͒͊ͨͭ͊ͼ͜͝ ˥Φ ˥ ͊ͪͭͣ͊ͤ ͒ͦ͒͊Ί 
΅͔ ͙ͦ͒ͤΥ ͨͦ΄ͯ͟ ͙͍ͤ͒͒ͦͣ͜͜ ͎ͭ͊ͦͦ͟ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ΅ͦ ͙ͫͨͪΎ͙͍͔ͭ͡ ͒͡Ύ 
ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͎ͦͪ͊ͤͣͯ͘͜ ώмпΣ ͫΦ рлϐΦ 

˽͙ͫͻ͙͙ͦ͊ͤ͊ͭ͜͟͡ ͍͔͙͔͟͡ ͤ͊͘;͔ͤͤΎ ͍͙ͤ͊͒͊͊͡ ͫͦͼ͊͜͡Έ͚ͤ͜ ͊͒͊ͨͭ͊ͼ͜͝ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˥Φ ˥ ͊ͪͭͣ͊ͤ ͍͒ͤ͊͘͜;͊ΊΣ ΅ͦ ͍͊͒͊ͤͤ͘Ύ ͊͒͊ͨͭ͊ͼ͜͝ ͒ͦ ͤ͜΄͙ͻ ͡Ό͔͚͒ 
ͨͦͫͭ͊Ί ͔͔ͨͪ͒ ͡Ό͙͒ͤͦΌ ͘ ͒ͤΎ ͝͝ ͔ͤ͊ͪͦ͒͗ͤͤΎΦ ˤͦͤ͊ ͊͒͊ͨͭͯΊͭΈͫΎ ͭ͊ͦ͗͟ ͯ ͭͦͣͯ 
ͫͦͼ͊͜͡Έͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Σ Ύ͔͟ ;͍͊ͫͭͦͦ͟ Ί ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͙͍͊ͭͤͦͫͭ͟͜ 
͔͔ͨͦͨͪ͒ͤ͜ͻ ͨͦͦͤ͟͜͡Έ ͜ ͝͝ ͫ͊ͣͦ͝Φ ˶Ό͙͒ͤ͊ ͔ͤ ͭ͜͡Έ͙͟ ͔͔͋ͪ ͯ;͊ͫͭΈ ͯ ͙͗ͭͭ͜ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͊ ͚ ͙͍͊ͭͤͦ͟ ͍ͫͭͦͪΌΊ ͭ͜ ͍͙ͯͣͦΣ ͒ͦ Ύ͙͟ͻ ͣ͊Ί ͍͙͊͒͊ͨͭͯ͊ͭͫΎΦ ˤ͔ͫ 
͋͜͡Έ΄ͦΌ ͣͪͦ͜Ό ͍ͫͦΊ ͔͔͍͙ͫͪ͒ͦ΅͔ ͙͍ͨͪͦ͗͊ͤͤΎ ͡Ό͙͒ͤ͊ ͍ͫͭͦͪΌΊ ͫ͊ͣ͊Φ  

ˤ͙ͻͦ͒Ύ;͙ ͘ ͼΈ͎ͦͦΣ ͯ;͔͙͚ͤ ͍͍͊͗͊Ί ͨͪͦͼ͔ͫ ͊͒͊ͨͭ͊ͼ͜͝ ͡Ό͙͙͒ͤ 
͎͋͊͊ͭͦ΄͍͙͊ͪͦͣΣ ͙ͨͪ;ͦͣͯ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͍͔ͪͤ͜Έ ͊͒͊ͨͭ͊ͼ͜͝ ͔͙͗ͭ͡Έ ͍ ͍ͦͫͤͦ͜ 
ͦͤ͟ͼ͔ͨͼ͜͝ ͍͒ͦͪͦ͘ΩΎ ͡Ό͙͙͒ͤΦ 

͍̂͊͊͘͟΄͙ ͤ͊ ͙͚ͭͫͤ͜ ͍͘ΩΎͦ͘͟ ͣ͗͜ ͎͋ͦͦ͜͜͡;͙ͤͣ ͜ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͣ ό͔ͦͪͣ͊͘͟Σ 
ͯ ͍͊͘Ί͙ͣͤ͊ͻ ͣ͗͜ ͙͙͒ͭͤͦΌ ͭ͊ ͝͝ ͋͊ͭΈ͙͊ͣ͟ύΣ ͼ͔͚ ͯ;͔͙͚ͤ ͙ͭͣ ͔ͤ ͔ͣͤ΄͔ 
͙ͨͪͻ͙ͦ͒ͭΈ ͒ͦ ͙͍͎ͨͦͣͦͦͦ͟͡ ͍͙͍ͫͤͦͯ͟ ͨͪͦ ͔ͭΣ ΅ͦ ζ͙ͨͫͻ͜;͔ͤ Ί ͫͯͭͭΊ͍ͦΌ 
;͙͊ͫͭͤͦΌ ͎͋ͦͦ͜͜͡;͎ͤͦͦηΣ ͨͦΎͫͤΌΌ;͙ ͎͋ͦͦ͜͜͡Ό ͜ ͙ͨͫͻ͎ͦͦ͜͡Ό ζ͍͒ͦͣ͊ ͙͙ͪͤͣ͘͜ 
ͨ͒͜ͻ͙ͦ͒͊ͣ ΦΦΦ ͍͒ͦͣ͊ ͙͙ͪͤͣ͘͜ ͭͦ;͙͊ͣ͟ ͦͪͯ͘Σ ͍͒ͦͣ͊ ͔͙ͣͭͦ͒͊ͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͜ 
͍͒ͦͣ͊ ͙ͫͭ͊ͣ͜͟ ͨͦͤΎͭΈη [14]. 

̂ ͼͦͣͯ͜͡ ͙ͨͫͻ͙ͦ͊ͤ͊ͭ͜͡;ͤ͊ ͔ͭͦͪ͜Ύ ͊͒͊ͨͭ͊ͼ͜͝ ͡Ό͙͙͒ͤ Ί ͒ͦ ͔͔ͭͨͪ͜΄ͤΈ͎ͦͦ 
;͊ͫͯ ͦ͒ͤ͜ΊΌ ͘ ͚ͤ͊͋͜͡Έ΄ ͔͙ͪͦͪͦ͋ͤ͘͡ͻΦ ˽͙ͫͻ͙͙ͦ͊ͤ͊ͭ͜͟͡ ͍͙͙ͫͭͦͪ͡ ΄͙ͪͦͯ͟ 
͙͔ͫͫͭͣͯ ͨͦͤΎͭΈ ͜ ͍͙͙͒ͪ͜͟͡ ͙ͤͯ͘͟ ͙ͭͦͤ͟ͻ ͨͪͦͼ͔͍ͫ͜Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ 
͡Ό͙͒ͤ͊ ͊͒͊ͨͭͯΊͭΈͫΎ ͒ͦ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Φ ˽͔ͪͦͭ ͍ ͼͦͣͯ͜͡ 
͙ͨͫͻ͙ͦ͊ͤ͊ͭ͜͡;ͤ͊ ͔ͭͦͪ͜Ύ ͊͒͊ͨͭ͊ͼ͜͝ ͔ͨͦͭͪ͋ͯΊ ͍͙ͪͦͭͯ͘͟ ΄͡Ύͻͦͣ ͍͙ͻͦ͒ͯ ͘ 
ͪ͊ͣͦ͟ ͙͊ͫ͟͡;͙ͤͻ ͯΎ͍͔ͤ͡Έ ͼ͜Ί͝ ΄͙ͦ͟͡ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͍ͤͦͭͤ͜͜ͻ ͒ͦͫΎ͎͔ͤͤΈ 
ͨͫ ͙ͻ͎ͦͦ͜͡͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͨͫͻ͎ͦͦ͜͡͝ ͭ͊ ͤ͜΄͙ͻ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͤ͊ͯ͟Φ ˱ 
͍͔ͫ ͗ ͙ͤͦ͜͟͡ ͔ͤ ͫ͒͜͡ ͍͙͊͋ͯ͊ͭ͘Σ ΅ͦ ͎͋͊͊ͭͦ ͙ͨͭ͊ͤΈ ͙ͨͫͻ͎ͦͦ͜͡͝ ͊͒͊ͨͭ͊ͼ͜͝ 
͡Ό͙͙͒ͤ ͍͔ͨͪ΄͔ ͫͺͦͪͣͯ͡Έ͍ͦ͊ͤ͜ ͙ͨͫͻ͙͙ͦ͊ͤ͊ͭ͊ͣ͜͟͡Σ ͊ ͙ͤ͊͘͟ ͝ͻ ͒ͦͫΎ͎͔ͤͤΈ 
ό͙ͤ͊ͨͪ͊͒͟͡Σ ͍͙͒ͪͭͭ͜͟Ύ ͚ ͙͚͒ͦ͊͒ͤ͟͡ ͙ͦͨͫ ͼͦ͜͡͝ ͙͔͙ͫͫͭͣ ͊͘ͻ͙͙ͫͤͻ 
͔ͣͻ͍͊ͤͣ͘͜͜ύ ͔͍ͨͪ͒ͫͭ͊͡ΎΊ ͔͙ͤͣͤͯ;ͯ ͼͤͤͫͭ͜͜Έ ͒͡Ύ ͙ͨͫͻ͎ͦͦ͜͡͝ ώпΣ ͫΦ ттϐΦ 

ˤ͙ͻ͙͒ͤͣ͜ ͔ͨͦͦ͗ͤͤ͡Ύͣ ͔ͤͦͺ͔͚͙͍ͪ͒ͫͭ͜ ό˥Φ ˿ ͔͍͊ͤ͊͜͡͡Σ ˩Φ ̅ ͪͦͣͣ͊ [11]) 
͍ͫͭ͊ ͙ͨͪͤͼ͙ͨ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔͔͒ͭͪͣͤͣͯ͘͜͜Σ ΅ͦ ͍͙ͤ͊͘Ί ͍͙ͪ͜΄͊͡Έͤͯ ͪͦ͡Έ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ Ύ͟ ͺ͊ͭͦͪ͊͟ ͍͙ͪͦͭͯ͘͟ ͙ͨͫͻ͙͜͟ ͙͍ͤ͒͒͊͜͜ ͭ͊ ͚͎ͦͦ 
͍͙͒ͤͦͫͤ͜ ͘͜ ͍͙ͤ͊ͦ͟͡΄ͤͣ͜ ͍ͫͭͦͣ͜Φ ˴Φ ̆ ͦͪͤ͜ ͎ͪͦ͘͡Ύ͒͊͊͡ ͫͦͼ͊͜͡Έͤͯ ͔͙͒ͤͭ͜;ͤͫͭ͜Έ 
Ύ͟ ͯͫͨ͜΄ͤͯ ͊͒͊ͨͭ͊ͼ͜Ό ͙͍ͤ͒͒͊͜͜ ͒ͦ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͊ ͝͝ ͨͦͪͯ΄͔ͤͤΎ ς 
Ύ͟ ͎ͨ͊ͭͦͦ͜͡Ό ώмоϐΦ ˻͒ͤ͊͟ ͔ͤͦͺ͔͚͙ͪ͒ͫͭͫΈ͊͟ ͔ͭͦͪ͜Ύ ͔͔͊ͨͪ͘;ͯΊ ͍͘ΩΎ͙͘͟ ͣ͗͜ 
͙ͨͪͪͦ͒ͦΌ ͚ ͯ͟͡ΈͭͯͪͦΌ ͭ͊ ͍͙ͤ͊͘Ί ͙ͨͫͻ͜;ͤ͜ ͨͪͦͼ͔͙ͫ ͙ͨͪ ͊͒͊ͨͭ͊ͼ͜͝ ͙͍ͤ͒͒͊͜͜ 
͙ͦ͒ͤͦͫͭͦͪͦͤͤͣ͜ ͔ͪ͊͟ͼ͜Ύ͙ͣ ͤ͊ ͍͙͍͙ͨ͡ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 

˨͙͙ͦͫ͒ͤ͜͟͡-͔ͤͦ͋͜ͻ͔͍͙͙ͦͪͫͭ͜ ς ˥Φ s ͚͔ͤ͘͟ ώмϐΣ ˤΦ ̆ ͔͔ͫ͡ ώмнϐ ς ͔͒ͭ͊͡Έͤͦ 
͍͙͍;͊ΌͭΈ ͊͒͊ͨͭ͊ͼ͚ͤ͜͜ ͨͪͦͼ͔͙ͫ ͚ ͨͦ͒͜͡ΎΌͭΈ ͝ͻ ͤ͊ ͊͒͊ͨͭ͊ͼ͜Ό ͍͎͊͊͘͜͡ ͭ͊ 
ͫͦͼ͊͜͡Έͤͯ ͊͒͊ͨͭ͊ͼ͜Ό ͔ͦͪͣ͊͘͟Φ ˭͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͍;͔ͤ͜ ͔͒͋͘͜͡Έ΄͎ͦͦ ͍͔ͪͭ͊͘ΌͭΈ 
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͍͎ͯ͊ͯ ͤ͊ ͎͋ͦͦ͜͜͡;ͤ͜ ͙ͫͭ͊ͤ ͙͍͍ͤ͒͒͜͜͜ ͯ ͨͪͦͼ͔ͫ͜ ͊͒͊ͨͭ͊ͼ͜͝Σ ͊ ͫ͊ͣͯ ͫͦͼ͊͜͡Έͤͯ 
͊͒͊ͨͭ͊ͼ͜Ό ͪͦͯͣ͘͜ΌͭΈ Ύ͟ ͊͒͊ͨͭ͊ͼ͜Ό ͫͦͼ͊͜͡Έ͙ͤͻ ͎ͪͯͨΣ ͊ ͔ͤ ͔͙ͦͪͣ͟ͻ ͙͍͍ͤ͒͒͜͜͜Φ 

̂ ͔ͣ͗͊ͻ ͋͜ͻ͔͍͙ͦͪͣͯ͘͜ ͊͒͊ͨͭ͊ͼ͜Ύ ͍͙ͫͭͯͨ͊Ί Ύ͟Υ мύ ͫͭ͊ͤΣ ͯ Ύͦͣͯ͟ ͔͙ͨͦͭͪ͋ 
͙͍ͤ͒͒͊͜͜Σ ͘ ͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͜ ͍͙͎͙ͣͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ς ͘ ͤ͜΄͎ͦͦΣ ͍ͨͦͤͫͭ͜Ό ͍͊͒ͦͦ͘-
͔ͤ͜͡Φ ͔̇ ͫͭ͊ͤ ͎͊ͪͣͦͤ͜͝ ͣ͗͜ ͙͍ͤ͒͒ͦͣ͜͜ ͜ ͙ͨͪͪͦ͒ͤͦΌ ;͙ ͫͦͼ͊͜͡Έ͙ͤͣ ͔͔͍͙ͫͪ͒ͦ-
΅͔ͣΤ нύ ͨͪͦͼ͔ͫΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͼ͔͚ ͎͚͙͚͊ͪͣͦͤͤ͜ ͫͭ͊ͤ ͒ͦͫΎ͎͊ΊͭΈͫΎΦ 

ˢ͒͊ͨͭ͊ͼ͜Ύ Ύ͟ ͨͪͦͼ͔ͫΣ ͎͒ͤͦ͘͜ ͘ ˾Φ ̆ ͔ͤ͟͜Σ ͙͚ͨͪͣ͊Ί ͺͦͪͣͯ ͙ͣͤ͘͜ 
͔͔͍͙ͫͪ͒ͦ΅͊ ͚ ͣͤ͘͜ ͍ ͎ͦͪ͊ͤͣ͘͜͜ ΄͡Ύͻͦͣ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͚͒͜ ό͔ͪ͊͟ͼ͚͜Σ 
͍͍͔͚͒ͨͦ͒͜͜ύΣ ΅ͦ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ ͚͒͊ͤ͜ ͙ͫͭͯ͊ͼ͜͝Φ ˭͊ͤ͊͘;͔ͤ͜ ͙ͣͤ͘͜ Ί 
͎͋ͦͦ͜͜͡;͙͙ͤͣΦ ˽ͪͦ ͙ͣͤ͘͜ ͙ͨͫͻ͙͜͟ ͚ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͔͊ͫͤ͡ ͙ͨͫͻ͜;͙ͤͻ 
͔ͣͻ͍͊ͤͣ͘͜͜ ͊͒͊ͨͭ͊ͼ͜͝ ͍ ͋͜ͻ͔͍ͦͪͫͭͫͦͣͯ͜͜͟ ͍͙ͤ͊͘;͔ͤͤ͜ ͔ͤͣ͊Ί ͍͙ͣͦΦ ̇Ύ 
͍͙ͦ͋ͫͭ͊ͤ͊ ΊΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͍͙ͦͫͤͦͤͣ ͔ͤ͒ͦͦͣ͜͟͡ ͋͜ͻ͔͍ͦͪͫͭͫ͜͜Έ͎ͦͦ͟ ͨ͒͜ͻͦ͒ͯ 
͒ͦ ͔͙ͨͪͦ͋ͣ͡ ͊͒͊ͨͭ͊ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˱ͤ΄͙͚ ͔ͤ͒ͦ͜͟͡ ς ͔ͤ͒͊ͭͤͫͭ͘͜Έ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͫͯ;͊ͫͤͦ͝ ͔ͭͦͪ͜͝ ͔͍ͦ͡Όͼ͜͝ ͎͍ͦͪ͊ͤͣ͘͜͜ ͜ ͙ͨͫͻ͙͜͟Φ 

˿ͦͼ͊͜͡Έͤͯ ͊͒͊ͨͭ͊ͼ͜Ό ͋͜ͻ͔͍͙͙ͦͪͫͭ͜ ͪͦͯͣ͘͜ΌͭΈ Ύ͟ ͨͪͦͼ͔ͫ ό͊͋ͦ ͫͭ͊ͤΣ ΅ͦ 
͒ͦͫΎ͎͊ΊͭΈͫΎ ͍ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯύ ͺ͙͘͜;͙ͤͻΣ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͙ͤͻ 
͊͋ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͣͤ͘͜ ͯ ͔ͫͨͼ͙ͺ͜;ͤͦ-͎͍ͪͯͨͦͦͣͯ ͍͔ͨͦͦ͒͗ͤͤ͜Σ ͫͦͼ͊͜͡Έ͙ͤͻ 
͍͙͒ͤͦͫͤ͊͜ͻ ͊͋ͦ ͍ ͯ͟͡Έͭͯͪ͜Φ ̂ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͦͣͯ ͍͒ͤͦ͜΄͔ͤͤ͜ ͣͫͭ͘͜ ͊͋ͦ ͔ͣͭ͊ 
͎ͭ͊ͦͦ͟ ͨͪͦͼ͔ͫͯ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͔͔͙͍ͨͪͫͨͭ͟ ͨͦͨ͜͡΄͔ͤͤΎ ͒͊ͭͤͦͫͭ͘͜ ͍͙͙͍͗͊ͤͤΎ 
͎ͪͯͨ ͊͋ͦ ͙͍͍ͤ͒͒͜͜͜ ͊͋ͦ ͗ ͍͒͜ ͫͨͦͫͦ͋ͯ ͒ͦͫΎ͎͔ͤͤͤΎ ͤ͊͘;͙͙ͣͻ ͼ͔͚͜͡Φ ˴͙͚ͦ͗ͤ 
͔ͭͪͣͤ͜ ͣ͊Ί ͎͋ͦͦ͜͜͡;ͤ͜ ͍͙͒ͭͤ͜͜͟Σ ΅ͦ ͨͦ͊ͯ͘͟Ί ͚͎ͦͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͔ͭͦͪ͜͝ 
͔͍ͦ͡Όͼ͜͝Σ ͻͦ;͊Σ Ύ͟ ͙ͣ ͍͔͗ ͊ͤ͊͘͘;͙͙͡Σ ͫͯ;͙͊ͫͤͻ ͒ͦͫΎ͎͔ͤͤΈ ͔ͭͦͪ͜͝ ͔͍ͦ͡Όͼ͜͝Σ 
ͫͦͼ͎ͦ͋ͦͦ͜͜͜͡͝ ͭ͊ ͔͍ͦ͡Όͼ͚ͤͦ͜͝ ͙ͨͫͻ͎ͦͦ͜͡͝ ͙ͨͪ ͎ͪͦ͘͡Ύ͒͜ ͔͙ͨͪͦ͋ͣ͡ ͊͒͊ͨͭ͊ͼ͜͝ 
͋͜ͻ͔͍͙͙ͦͪͫͭ͜ ͔ͤ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ώрΣ ͫΦ соϐΦ 

˿͒͜͡ ͭ͊ͦ͗͟ ͙ͣ͊ͭ ͤ͊ ͍ͯ͊͘͜Σ ΅ͦ ͍ ͋͜ͻ͔͍ͦͪͫͭͫ͜͜Έͦͣͯ͟ ͍͙ͤ͊͘;͔ͤͤ͜ 
ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͍ͣͦ͊ ͚͔͒ ͔͔͍ͨͪ͊͗ͤͦ ͨͪͦ ͊͒͊ͨͭ͊ͼ͜Ό ͎ͪͯͨΣ ͊ ͔ͤ 
͙͍͍ͤ͒͒͜͜͜Φ ˨ͦ ͎ͭͦͦ ͗ ͭͯͭ ͔ͤ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͙ͨͭ͊ͤͤΎ ͨͪͦ ͙ͦͫͦ͋ͫͭͫͤ͜͜ ͙ͣͤ͘͜Σ ΅ͦ 
͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͯ ͨͪͦͼ͔ͫ͜ ͊͒͊ͨͭ͊ͼ͜͝ ͙͍ͤ͒͒͊͜͜Φ ˻͒ͤ͊͟Σ ͋͜ͻ͔͍͙͙ͦͪͫͭ͜ 
͍͔͙͍ͫͨͪ͊͒ͦ͡ ͍͒ͤ͊͘͜;͊ΌͭΈ ͙͍͙͚͊͒͊ͨͭͤ ͻ͔͊ͪ͊ͭͪ͟ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ ͍͔͙ͨͦ͒ͤ͜͟ 
;͔͔ͪ͘ ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎΦ ˹͔ ͣͦ͗ͤ͊ ͔ͤ ͎͙͙ͨͦͦ͒ͭͫΎ ͘ ͙ͭͣΣ ΅ͦ ͙ͨͭ͊ͤͤΎ ͙ͣͤ͘͜ 
͍͔͙ͨͦ͒ͤ͜͟ ;͔͔ͪ͘ ͍ͤ͊;͊ͤͤΎ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͍͔͙ͯ͟͡ ͙͔ͨ͒ͫͫͭͣͯ͜ ͔͙ͨͪͦ͋ͣ͡ 
ͫͦͼ͊͜͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͦͫ͋͜ ͜ ͎ͪͯͨΦ 

̇Ό ͔ͨͪͦ͋ͣͯ͡ ͍͔ͨͪ΄͔ ͎͍ͦ͋ͦͦͪΌ͍͍͊ ͎͚͊ͤͫ͜͡Έ͙͚͟ ͺͦͫͦ͜͡ͺ ·L· ͫͭͦͭͭ͜͡Ύ 
˥͔͔ͪ͋ͪͭ ˿͔͔ͨͤͫͪΣ ͍͙ͨͦͫ͒ͦͤ͜͟͡ ̉Φ ˨ ͍͊ͪͤ͊͜Φ ˸͔ͻ͙͊ͤͣ͘͜ ͍ͤ͊;͊ͤͤΎ ό͊ͯ͘;͍ͯ͊ͤͤΎύ 
Ί ͙ͦ͒ͤͣ ͘͜ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͍ͯͣͦ ͙ͨͪ͒͋͊ͤͤΎ ͙͍͙͊͒͊ͨͭͤͻ όͯ ͭͦͣͯ ;͙ͫ͜͡ 
͊͘ͻ͙͙ͫͤͻύ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ ͨͪͦͼ͔ͫ͜ ͝͝ ͎͔͔͙ͦͤͭͦͤͭ;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͚ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ 

˿͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ Ύ͟ ͯ ͍͔͔͙ͤ͊͒ͤͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ͻΣ ͭ͊͟ ͜ ͍ 
͍͙͒ͦ͒͊ͭͦ͟ͻ ͍͔͊ͯ͊͗ͤͤ͘Ύͻ ˾Φ ̆ ͔ͤ͟͜ Ί ͔͔͔͙ͣͤͭ͡Σ ͨͪΎͣͦ ͍ͨͦΩΎ͊ͤ͘͜ ͘ 
͔͙ͨͪͦ͋ͣ͊ͣ͡ ͫͦͼ͊͜͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˤ͒ͤ͊͘͜;͊ΊͭΈͫΎΣ 
΅ͦ ͔ͭͪͣͤ͜ ζͫͦͼ͊͜͡Έͤ͊ ͊͒͊ͨͭ͊ͼ͜Ύη ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͭ͊ͦ͗͟ ͘͜ ͔ͣͭͦΌ 
ͨͦͤ͊͘;͔ͤͤΎ ͨͪͦͼ͔ͫͯΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͙͍ͤ͒͒͜͜ ;͙ ͎ͪͯͨ͊ ͒ͦͫΎ͎͊ΌͭΈ ͫͭ͊ͤͯ 
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ͫͦͼ͊͜͡Έͤͦ͝ ͍͍͎͙ͪͤͦ͊͜ ͍ ͤ͊͘;͔ͤͤ͜ ͍͒ͫͯͭͤͦͫͭ͜͜ ͔͔͙͍ͨͪ͗͊ͤͤΎ ͦͤ͟ͺ͙ͭͤ͜͟͡ͻ 
͍͙͒ͤͦͫͤ͜ ͘͜ ͔͔͍͙ͫͪ͒ͦ΅͔ͣΦ ˴ͦͤͺͭ͜͟͡ Ί ͍͙ͪͤͦ͒ͦͣ͘͜ ͔ͨͪͦ͋ͣͤͦ͡͝ ͙ͫͭͯ͊ͼ͜͝Σ 
ͭͦͣͯ ͔͒͊ͤ ͍͙ͤ͊͘;͔ͤͤΎ ͍ ͼͦͣͯ͜͡ ͙͚ͨͪͤΎ͔ͭͤΣ ͻͦ;͊ ͚ ͣ͊Ί ͔͒Ύ͟͜ ͔͔ͦ͋ͣ͗ͤͤΎΦ 
͔̇ ͪͦͯͣͦ͘͘͜͡ ͘ ͎ͭͦͦΣ ΅ͦ ͍ ͤΈͦͣͯ ͍ͣͦ͊ ͚͔͒ ͙͡΄͔ ͨͪͦ ͦͤ͟ͺ͙ͭ͜͟͡ ͘ ͍ͦͤ͘͜΄ͤͣ͜ 
͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͭ͊ ͎ͤͦͪͯ͜ΌͭΈͫΎ ͍ͤͯͭͪ͜΄ͤ͜ ͦͤ͟ͺ͙ͭ͜͟͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ώ7Σ ͫΦ спϐΦ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͯ ͋͜ͻ͔͍͙͙ͦͪͫͭ͜;͙ͤͻ ͍͙ͤ͊͘;͔ͤͤΎͻ ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝Σ 
͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͙ͤͯ͘͟ ͯͨͯ΅͔ͤΈΣ Ί ͙͍ͦͤͫͭͪͯͭͤ͟͟͜ ͔͔͔͙ͣͤͭ͡Σ Ύ͟͜ ͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͙͔ͪͦ͋ͤͤ͡Ύ ͔͍͎͊͒͊ͭͤͦͦ͟ ͍͙ͤ͊͘;͔ͤͤΎ ͫͦͼ͊͜͡Έͤͦ-
͙ͨͫͻ͜;ͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͚ ͫͦͼ͊͜͡Έͤͦ͝ ͎͙ͪͯͨ ͯ ͔͙ͨͪͦ͋ͣͤ͡ͻ ͙ͫͭͯ͊ͼ͜ΎͻΦ 
˿͒͜͡ ͍͒ͤ͊͘͜;͙͙ͭ ͭ͊ͦ͗͟Σ ΅ͦ ͊͒͊ͨͭ͊ͼ͜Ό ͎ͪͯͨ ͋͜ͻ͔͍͙͙ͦͪͫͭ͜Σ ͣ͊͋ͯͭΈΣ ͔ͤ 
͍͍͊͗͊ΌͭΈ ͔ͫͨͼ͙ͺ͜;͙ͤͣ ͨͪͦͼ͔ͫͦͣΣ ͍͙͒ͣͤͤͣ͜͜ ͍͒͜ ͨͪͦͼ͔͍ͫ͜ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ 
͊͒͊ͨͭ͊ͼ͜͝ ͝ͻ ;͔͍ͤ͜͡Φ ˭ ͼ͙ͣ ͔ͤ ͣͦ͗ͤ͊ ͎͙͙ͨͦͦ͒ͭͫΎΣ ͦͫ͟͜͡Έ͙͟ ͎ͪͯͨ͊ ͊͒͊ͨͭͯΊͭΈͫΎ 
͒ͦ ͍ͫͦ͝ͻ ͍͙ͤͦͻ ;͔͍ͤ͜͡ ͘͜ ͦ͒ͤͦ;͊ͫͤͦΌ ͍ͤͯͭͪ͜΄ͤΈ͎͍ͦͪͯͨͦͦΌ ͊͒͊ͨͭ͊ͼ͜ΊΌ 
ͦͫͭ͊ͤͤ͜ͻΤ ͎ͪͯͨ͊ ͊͒͊ͨͭͯΊͭΈͫΎ ͭ͊ͦ͗͟ ͒ͦ ͋͜͡Έ΄ ΄͙͎ͪͦͦͦ͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊Σ ͔ͦͪͣ͊͘͟Σ ͒ͦ ͤ͜΄͙ͻ ͎ͪͯͨΤ ͊͒͊ͨͭ͊ͼ͜Ύ ͎͙ͪͯͨ ς ͼ͔ ͙͚ͫͯͣ͊ͪͤ 
ͨͪͦͼ͔ͫ ͙͍͊͒͊ͨͭͤͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ ͝͝ ;͔͍ͤ͜͡Φ 

ˢ͍͒͊ͨͭͦ͊ͤͫͭ͜Έ ͎͙ͪͯͨ ͒ͦ ͋͜͡Έ΄ ΄͙ͪͦͦ͟͝ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͫͭͯ͊ͼ͜͝Σ ͤ͊ ͤ͊΄ͯ 
͒ͯͣͯ͟Σ ͔ͤ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ ͔͔ͨͪ͒͋͊;͊Ί ͍ͤͯͭͪ͜΄ͤΈ͎͍ͦͪͯͨͦͯ ͍͊͒͊ͨͭͦ͊ͤͫͭ͜Έ ͎ͦ͗ͤͦͦ͟ 
͝͝ ;͔ͤ͊͡Φ ˤ ͍͙͊͒͊ͨͭͦ͊ͤͻ ͎ͪͯͨ͊ͻ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͭ͊͟͜ ;͔͙ͤ͡Σ ͔ͨͦͦ͗ͤͤ͡Ύ Ύ͙͟ͻ 
͍͔͔͙ͫͪ͒ͤ͜ ͎͙ͪͯͨ ͫ͒͜͡ ͍͍͙͊͗͊ͭ ͫͭ͊ͤͦͣ ͔͍͒͊͒͊ͨͭͦ͊ͤͦͫͭ͘͜Φ ́͊͟͜Σ ͙ͤ͊ͨͪ͊͒͟͡Σ 
ͫͦͼ͊͜͡Έͤͦ ͦ͘͜͡Έ͍ͦ͊ͤ͜ ͜ ͔ͤ͘ͻ͍ͭͯ͊ͤ͜ ;͔͙ͤ͡ ͎ͪͯͨΣ Ύ͙͟ͻ ͍͙Ύ͍͡ΎΌͭΈ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
ͫͦͼ͔͙ͦͣͭͪ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˸͔ͻ͙͊ͤͣ͘͜ ͎͍ͪͯͨͦͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͔ͤ Ί ͔͙͒ͤͭ͜;͙͙ͤͣ 
͘ ͔ͣͻ͙͊ͤͣ͊ͣ͘͜ ͍ͤͯͭͪ͜΄ͤΈ͎͍ͦͪͯͨͦͦ͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝Φ ˹͍͊ͭ͜Έ 
͚͔ͦ͒ͤͦͣͤͤ͜ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔ͪ͊͟ͼ͜͝ ͚ ͔ͣͻ͙͊ͤͣ͘͜ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊ ͭ͊ 
͎͍ͪͯͨͦ͊ ͎͔͊ͪͫ͜ΎΣ ͦͤ͟ͺͦͪͣͫͭͫ͜Έ͟͜ ͒͜͝ ͭͦ΅ͦύ ͣ͊ΌͭΈ ͔ͤ ͭ͜͡Έ͙͟ ͟͜͡Έͫͤ͟͜͜Σ ͔͊͡ ͜ Ύͫͤ͟͜͜ 
͍͒ͣͤͤͦͫͭ͜͜͜Φ ̂ ͙ͫͯ͡ ͔͔ͨͪͪ͊ͻ͍͙ͦ͊ͤͻ ͍͙ͦ͋ͫͭ͊ͤ ͔ͨͪͦ͋ͣͯ͡ ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ 
͎ͪͯͨ ͙ͣ ͫͻ͙͡Έͤ͜ ͍͍͙͊͗͊ͭ ͔ͫͨͼ͙ͺ͜;ͤͦΌ ͔ͨͪͦ͋ͣͦ͡Ό ͤ͜΄͎ͦͦΣ ͋͜͡Έ΄ ͍͙͎ͫͦͦͦ͟ 
͍ͪͤ͜ΎΦ ̇ ͜ ͔͒͜͝ ͫ͒͜͡ ͎ͪͦͦͪͤͯͭͦ͘ ͎͍ͦ͋ͦͦͪΌ͍͙͊ͭ ͍ ͫͦͼ͊͜͡Έ͚ͤ͜ ͙ͨͫͻ͎ͦͦ͜͡͝ ώуΣ ͫΦ нϐΦ 

˽͙ͪͻ͙͡Έ͙͙ͤ͟ ͔ͤͭͪ͊͜͟ͼͦͤͫͭͫ͜͜Έ͎ͦͦ͟ ͤ͊ͨͪΎͣͯ ͪͦ͋͡ΎͭΈ ͊͟ͼ͔ͤͭ ͤ͊ 
͍͙͍;͔ͤͤΎ ͤ͜΄͎ͦͦ ͋ͦͯ͟ ͊͒͊ͨͭ͊ͼ͜͝Φ ˤ͙ͦͤ ͍͒ͤͦͫ͜ΎͭΈ ͊͒͊ͨͭ͊ͼ͜Ό ͒ͦ ͔͒ͦ͋ͪ ͎ͦͪ͊ͤͦ͘͜-
͍͙͊ͤͻ ͙͚͍ͨͪͦͣ͜ ͊͋ͦ ͍ͫͨͦͫͦ͋͜ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ ͡Ό͙͒ͤ͜ ͙ͨͪͫͭͦ-
͍͙ͫͯ͊ͭͫΎ ͒ͦ ͍ͤͦͦ͝ ͙ͫͭͯ͊ͼ͜͝ ͜ ͍ͫͨͪ͊͡Ύ͙ͭͫΎ ͘ ͙͍͙͙ͭͨͦͣ ͔͙ͨͪͦ͋ͣ͊ͣ͡Φ ́ ͦͣͯ ͻ͊ͪ͊͟-
͔͙͙͙ͭͪͫͭ͊ͣ͟ ͙͍͊͒͊ͨͭͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͯͫͨ͜΄͔ͤ ͙͚ͨͪͤΎͭͭΎ ͪ͜΄͔ͤΈΣ 
;͔ͭ͜͟ ͍͙ͤ͊͘;͔ͤͤΎ ͍͎ͫͦͦ ͚ͣ͊͋ͯͭͤΈ͎ͦͦΣ ͨͪͦΎ͍ ͤ͜͜ͼ͙͍͙͊ͭ͜Φ ́͊͟Σ ˶Φ ̅ ͨͫ͜͜͡͡ [9] ͍͍͊-
͗͊ΊΣ ΅ͦ ͙ͦͤ͊͊ͣ͘͟ ͔ͺ͔͙͍ͭͤͦ͟͝ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ΊΥ ͒͊ͭͤͫͭ͘͜Έ ͍ͯͫͭ͊ͤͦ͡Ό͍͙͊ͭ ͤ͜Φ-
͙ͭͣͤ͜Σ ͔ͣͦͼ͚ͤͦ͜-͙ͤ͊ͫ;͔ͤ͜ ͍͘ΩΎ͙͘͟ ͯ ͫͺ͔ͪ͜ ͙͙ͦͫͦ͋ͫͭͻ ͍͙͒ͤͦͫͤ͜Τ ͤ͊Ύ͍ͤͫͭ͜Έ ͨͦ;ͯͭ-
ͭΎ ͔ͣͨ͊ͭ͜͝Τ ͪͦͯͣͤͤ͘͜Ύ ͙͍͍ͣͦͭ͜ ͡Ό͒ͫΈͦ͟͝ ͍͔͙ͨͦ͒ͤ͜͟Τ ͒͊ͭͤͫͭ͘͜Έ ͭͦͤͦ͟ ͚ ͭͦ;ͤͦ ͍͜-
͙͒ͦ͋ͪ͊͗͊ͭ ͙ͣͤ͘͜ ͯ ͍͊͘Ί͙ͣͤ͊ͻΤ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͯ ͫͺ͔ͪ͜ ͙ͨͦ͊ͦͫͦ͋ͫͭͫͤͦ͘͜͝ ͫͦͼ͊͜͡Έ-
ͤ-͔ͦͦͤͦͣ͟͜;ͤͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͯ Ύ͚͟͜ ͡Ό͙͒ͤ͊ ͒ͦͫΎ͎͊Ί ͍͎͊ͨ͊ͤͦ͊ͤͦͦ͘͡ ͙ͤͣ ͍ͪͤ͜ΎΦ 

˹͊ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͼΈ͎ͦͦΣ ˶Φ ̅ ͨͫ͜͜͡ ͍͍͍͊͗͊, ΅  ͦ ζͫͦͼ͊͜͡Έͤͦ-
͊͒͊ͨͭ͊ͼ͚͙͚ͤ͜ ͨͪͦͼ͔ͫ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͍͒ͦͣ͊ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ: ͨ -͔ͦͨͪ΄͔, 
͙͚ͨͪͤΎͭͭΎͣ ͫͦͼ͊͜͡Έ͙ͤͻ ͦ;͍ͯ͊ͤ͜͟Έ ͎͙ͪͯͨ, ͦͣ͟ͺͦͪͣͤͫͭ͜Ό ͒ͦ ͍͙ ͎ͣͦ ͜ ͤͦͪͣΣ 
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Ύ͟͜ ͫͯͫͨ͜͡Έ͍ͫͭͦ ͍͙ͫͭ͊ͭΈ ͔͔ͨͪ͒ ͙ͦͫͦ͋ͫͭͫͭ͜Ό; ͨ -͎͔ͦ͒ͪͯ, ͫ ͦͼ͊͜͡Έͤ͊ ͊͒͊ͨͭ͊ͼ͜Ύ ͔ͤ 
͍͙ͦ͒ͭ͘ΈͫΎ ͒ͦ ͎ͨͪͦͫͭͦͦ ͙͚ͨͪͤΎͭͭΎ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͫͦͼ͊͜͡Έ͙ͤͻ ͤͦͪͣ ͫͦͼͯͣͯ͜Σ ͒ͦ 
Ύ͎ͦͦ͟ ͍ͦͤ͊ ͊͒͊ͨͭͯΊͭΈͫΎΣ ͊ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͎ͤͯ;ͫͭ͟͜Έ, ͘ ͒͊ͭͤͫͭ͜Έ ͍͙ͤ͊͒͊͊ͭ ͨͦ͒͜Ύͣ 
͙͚͋͊͗͊ͤ ͒͡Ύ ͔͔ͫ͋ ͤ͊ͨͪΎͣη [3, ͫ Φ 28ς29]. ͔́͊͟ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ˶Φ ̅ ͨͫͦͣ͜͜͡ 
͔͎͊ͭͦͪ͟͜͝ ͫͦͼ͊͜͡Έͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ Ί ͍͙͍͙͊͗ͣ͡ ͒͡Ύ ͤ͊ ΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ, 
ͦͫ͟͜͡Έ͙͟ ͍͊ͯ͘͟Ί ͤ͊ ͙͍͊ͭͤͫͭ͟͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜  ͯ ͨͪͦͼ͔ͫ͜ ͊͒͊ͨͭ͊ͼ͜͝Σ ͤ͊ 
͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙Ύ͍͔ͤͤ͡Ύ ͍͊ͫͤͦ͡͝ ͤ͜͜ͼ͙͍͙͊ͭ͜. 

˻͙ͫͦ͋ͫͭͫͭ͜ΈΣ Ύ͊͟ ͚͒ͫͤ͘͜ΌΊ ͔͔͍ͨͪ͊͗ͤͦ ͼΌ ͺͦͪͣͯ ͊͒͊ͨͭ͊ͼ͜͝Σ ͔ͤ ͚͔͒ ͍͒͜ 
͔͙ͨͪͦ͋ͣͤ͡ͻ ͙ͫͭͯ͊ͼ͚͜ όͭͦ͋ͭͦ ͔ͤ ͙ͦͪͫͭͯ͟ΊͭΈͫΎ ͔͎ͫͭͪ͊ͭ͜ΊΌ ͍͔ͭ;͜ ͍͒͜ ͔ͨͪͦ͋ͣ͡Σ 
ͨͪͦ Ύͯ͟ ͍ͣͦ͊ ΅͔ ͔͔ͨͦͨͪ͒ͯύΣ ͊ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͼ͜ ͙ͫͭͯ͊ͼ͜͝ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͫͦ͝ͻ 
͎͔ͨͪ͊ͤͤΈΣ ͼ͔͚͜͡Σ ͍͙ͦͫͤͦͤͻ ͎͒ͦͣ͊͊ͤΈΦ ́͊͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͫ͊ͣ͜ 
ͨ͊ͤͯ͡ΌͭΈ ͜ ͚͒ͫͤ͘͜ΌΌͭΈ ͍ͫͦΊ ͚ͣ͊͋ͯͭͤΊ ͜ ͔ͤ ͫͻ͙͡Έͤ͜ ͙͍ͨ͊ͫͤͦ ;͔͙͊ͭ͟ 
͎͙͒ͦͨͦͣͦ ͭ͊ ͍͍͊ͦ͘͟͜͟ ͘͜ ͋ͦͯ͟ ͤ͜΄͙ͻ όΎ͟ ͼ͔ ͍͙͍͊ͫͭͦ͡ ͒ͭ͜Ύͣ ͜ ͔͍ͨͤͦͣͯ ;͙ͫͯ͡ 
͙͒ͦͪͦͫ͡ͻ ͘͜ ͍͙͔͙ͪ͊͗ͤͣ ͔͙͊͗ͤͣ͘͡ ͻ͔͊ͪ͊ͭͪͦͣ͟ύΦ 

˨͗Φ ˸ ͒͜Σ ͪͦͪͦ͋͘͡ΎΌ;͙ ͤ͊ͨͪΎͣ ͙͍ͫͣͦ͜͡;͎ͤͦͦ ͔ͤͭͪ͊͜͟ͼͦͤͣͯ͘͜͜Σ 
ͼ͔ͤͭͪ͊͡Έ͙ͤͣ ͨͦͤΎͭͭΎͣ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͨͫͻ͎ͦͦ͜͡͝ ͍͍͍͊͗͊ ζ͙͍ͣ͗ͤ͒͒ͯ͊͜͜͜͡Έͤͯ 
͍͊͘Ίͣͦ͒͜ΌηΦ ˿ͯͯͨͤͫͭ͟͜Έ ͨͪͦͼ͔͍ͫ͜ ͍͊͘Ίͣͦ͒͜͝Σ ͤ͊ ͒ͯͣͯ͟ ͍;͔͎ͤͦͦΣ ͺͦͪͣͯΊ 
ͫͯͫͨ͜͡Έ͍ͫͭͦ ͚ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͙͍ͤ͒͒͊͜͜Υ ζ˭ ͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͎͍͋͊͊ͭͫͭͦ ͭ͊ 
͍ͫͦΊͪ͒ͤͫͭ͜͜Έ ͍͙͍͙͊ͫͭ͡ͻ ͭͦͣͯ ;͙ ͤ͜΄ͦͣͯ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͣͯ ζ̒ ͔ͪ͊͟ͼ͜͝η ͭ͊ 
͍ͫͨͦͫͦ͋͜ ͚͒͜ ͔͊͗͊ͭ͘͡Έ ͍͒͜ ͪͤͦͣ͊ͤͭͤͦͫͭ͘͜͜͜ ͭ͊ ΄͙͙ͪͦͭ ͙͔ͫͫͭͣ ͍͊͘Ίͣͦ͒͜͝Σ ͯ 
Ύ͙͟ͻ ͔͔͋ͪ ͯ;͊ͫͭΈ ζ̒ηΦ ˭ ͤ͜΄͎ͦͦ ς ͫͦͼ͊͜͡Έ͙͚ͤ ͙͍ͤ͒͒͜͜ Ί ͔͔͒͗ͪͦͣ͡ ͪͯͻͯ ͚ 
͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊η [нΣ ͫΦ мл]. 

˽͔͍͙͙ͪ͒ͫͭ͊ͤ͟ ͊ͪͯ͋͗ͤͦ͘͜͝ ͺͦͫͦ͜͡ͺͫΈͦ͟͝ ͙͒ͯͣ͟ ̅Φ ˭ ͔ͤ͊ͤͼΈ͙͚͟ ͭ͊ 
̂Φ ́ ͦͣ͊ͫ ͍͍͙͊͗͊͡Σ ΅ͦ ͫͦͼ͊͜͡Έͤ͜ Ύ͍͙΅͊ ͭ͊ ͨͪͦͼ͔͙ͫ ͔ͤͦ͋ͻ͒ͤͦ͜ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ 
͔ͪͯ͘͡Έͭ͊ͭ ͍ͫ͒ͦͣͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͔͚͒Σ ͊ ͙ͨͪ ͍͙͍;͔ͤͤ͜ ͙ͭͻ ;͙ ͤ͜΄͙ͻ ͫͦͼ͊͜͡Έ͙ͤͻ 
͙ͫͭͯ͊ͼ͚͜ ͍͙͍͊͗ͦ͡ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͔ͤ ͭ͜͡Έ͙͟ ͫͦͼ͊͜͡Έͤ͜ ͍͙͙ͦ͋ͫͭ͊ͤΣ ͔͊͡ ͚ ͭͦ;ͯ͟ ͦͪͯ͘ 
͙͍͍ͤ͒͒͜͜͜Σ Ύ͟͜ ͍͟͡Ό;͔ͤ͜ ͍ ͼ͜ ͙ͫͭͯ͊ͼ͜͝Σ ͭͦ͋ͭͦ ͎ͪͦ͘͡Ύ͙͒͊ͭ ͝ͻ Ύ͟ ͫͯ͋ΩΊ͍ͭ͟͜ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͙͗ͭͭΎΦ ̂;͔ͤ͜ ͍͙ͫͨͪͦ͋ͯ͊͡ ͙͙ͪͦͪͦ͋ͭ͘ ͙͎ͭͨͦͦ͜͡Ό ͙͔͚ͦͫͦ͋ͫͭͦͫͭ ͊͘ 
ͻ͔͊ͪ͊ͭͪͦͣ͟ ͝ͻͤΈͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͒ͦ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͭ͊ ͍͙͔͙͙ͦͪͣ͟͡ ͙ͭͪ 
͍ͦͫͤͦͤ͜ ͙͙ͭͨ: ͣ ͜΅͊ͤͫΈ͙͚͟, ͋ ͎͔͙͚ͦͣͤ, ͭ ͍ͦͪ;͙͚ [3, ͫ Φ 45]. ̅ ͦͫͦ͜͡ͺ͙ ͎͙͙ͤ͊ͦͦͫ͡͡: 
ζ...ͫ ͯͫͨ͜͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟Σ Ύ͟ ͜ ͍͙ͪͦͭͦ͘͟ ͯ͟͡Έ͙ͭͯͪ, ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͙͡΄͔ ͍ͭͦͪ;͙͙ͣ 
͙ͦͫͦ͋ͫͭͦͫͭΎ͙ͣ, ͙͙͒͊ͭͤͣ͘ ͤ ͔͙͡΄͔ ͙͍ͨ͊ͫͤͦ ͙͍͍͙ͨͪͫͭͦͫͦͯ͊ͭͫΎ ͒ͦ ͣ͘ ͔͙ͤͤ͜ͻ 
͍ͯͣͦ ͋ͯͭͭΎΣ ͊ ͍͍͙͊͒͊ͨͭͦͯ͊ͭͫΎ ͒  ͙ͦͤͻ ;͔͔ͪ͘ ͍͊ͫͤͯ͡ ͍ͭͦͪ;ͯ ͙͍͊ͭͤͫͭ͟͜ΈΣ ;͔͔ͪ͘ 
͍͊ͫͤ͜͡ ͍͍͍͔͔ͤͦͦ͒ͤͤΎ ͚ ͍͙ͤ͊ͻ͙͍͒ͫͭ͜͜͡Έη [3, ͫ Φ 46]. ˱͔͒͝ ˨͗Φ ˸ ͒͊͜Σ ̂Φ ́ ͦͣ͊ͫ͊Σ 
̅Φ ˭ ͔ͤ͊ͤͼΈ͎ͦͦ͟  ͡Ύ͎͙͡ ͍ ͍ͦͫͤͦͯ ͫͯ͋ΩΊͭ͟-ͫͯ͋ΩΊ͎ͭͤͦͦ͟ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͪͦͯͣͤͤ͘͜Ύ 
͊͒͊ͨͭ͊ͼ͜͝ ͭ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Σ ͍ͦͫͤͦͤͦΌ ͔͒͜ΊΌ Ύ͎ͦͦ͟ Ί ͍͔͔ͯͭͪ͒͗ͤͤΎ ͙͍͊ͭͤͦ͟͝ 
͙ͨͦ͘ͼ͜͝ ͡Ό͙͙͒ͤ ͍ ͼΈͦͣͯ ͨͪͦͼ͔ͫ͜Φ  

˹͊ ͒ͯͣͯ͟ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͎͒͊ͤͦͦ ͤ͊ͨͪΎͣͯΣ ͯ ͻͦ͒͜ ͊͒͊ͨͭ͊ͼ͜͝ ͎ͦͪ͊ͤͣ͘͜ 
͙͍ͨͪͫͭͦͫͦͯΊͭΈͫΎ ͒ͦ ͍͙͎ͣͦ ͔ͫͨͼ͙ͺ͙͜͟ ͙ͫͭͯ͊ͼ͜͝Φ ˨͡Ύ ͔ͤͭͪ͊͜͟ͼ͍ͦͤͫͭ͜͜͜ 
͙͍͊͒͊ͨͭͤͫͭ͜Έ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͯ ͍͙͎͡Ύ͒͜ ͍͒ͦͻ ͙ͪͤ͘͜ͻ ͍͍͔͚͒ͨͦ͒͜͜ ͤ͊ ͍͙͍ͨ͡ 
͔͔͍͙ͫͪ͒ͦ΅͊Υ ͯ ͙͚ͨͪͤΎͭͭ͜ ͭ͊ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͭ͜ ͫͦͼ͊͜͡Έͤ͜ 
ͦ;͍ͯ͊ͤͤ͜͟ΎΣ ͘ Ύ͙͙ͣ͟ ͡Ό͙͒ͤ͊ ͯͫͭͪ͘͜;͊ΊͭΈͫΎ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍ͫͦ͝ͻ ͎ͨͦ͡Ύ͍͒͜Τ ͯ 
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͎ͤͯ;ͦͫͭ͟͜Σ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͙ͨͪ ͯͫͭͪ͘͜;͜ ͘ ͍͙͙ͤͦͣ ͚ ͔ͨͦͭͤͼ͚ͤͦ͜ ͔͔͔ͤ͋ͨ͘;͙͙ͤͣ 
͙ͫͭͯ͊ͼ͜Ύ͙ͣΤ ͯ ͒͊ͭͤͦͫͭ͘͜ ͤ ͍͙͊͒͊͊ͭ ͨͦ͒͜Ύͣ ͙͚͋͊͗͊ͤ ͒͡Ύ ͔͔ͫ͋ ͤ͊ͨͪΎͣͦ͟Φ 

͎̂͊͊͘͡Έ͔ͤͤͯ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͜ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͔͚ͭͦͪ͜ 
͊͒͊ͨͭ͊ͼ͜͝ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͍ ͭ͊͋͡Φ мΦ 

͙́͊͋͡ͼΎ м 
͎̂͊͊͘͡Έ͔ͤͤ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͔͚ͭͦͪ͜ ͊͒͊ͨͭ͊ͼ͜͝ 

Ѕ ˹͍͊͊͘ ͔ͭͦͪ͜͝ ˽͔͍͙͙ͪ͒ͫͭ͊ͤ͟ ˤ͙ͤ͊͘;͔ͤͤΎ ͫͯͭͤͦͫͭ͜ ͊͒͊ͨͭ͊ͼ͜͝ 

˭ˢ˾̂ˣ˱ˬ˹˱ ́˩˻˾˱˲ 

1. ˽͙ͫͻ͙ͦ͊ͤ͊ͭ͜͡;ͤ͊ 
͔ͭͦͪ͜Ύ ͊͒͊ͨͭ͊ͼ͜͝ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ 

оΦ ͔͚̅ͪ͒Σ 
˥Φ ˥ ͊ͪͭͣ͊ͤ  

̒͟ ͨͪͦͼ͔ͫ ͊͒͊ͨͭ͊ͼ͜Ύ ͨͦ͡Ύ͎͊Ί ͍ ͊ͨͯͫͯ͘͟ ͚ 
͎ͪͦͦͪͭ͊ͤͤ͘͜ ͊͘ͻ͙͙ͫͤͻ ͔ͪ͊͟ͼ͚͜Σ Ύ͟ ͔ͪͯ͘͡Έͭ͊ͭ 
ς ͯ ͍ͤͦͦͣͯ ͙ͦͫͦ͋ͫͭͫͤͦͣͯ͜ ͙ͨͪ͒͋͊ͤͤ͜Σ ΅ͦ 
͔͔͊͋ͨ͘͘;ͯΊ ͊͒͊ͨͭ͊ͼ͜Ό ͍ ͋͜͡Έ΄ ͙ͫ͊͒ͤ͟͡ͻ 
͍ͯͣͦ͊ͻ 

2. ͔́ͦͪ͜Ύ 
͔ͤͦͺ͔͚͙͍ͪ͒ͫͭ͜ 

˥Φ ˿ ͔͍͊ͤ͜͡͡Σ 
˩Φ ̅ͪͦͣͣΣ 
˴Φ ̆ͦͪͤ͜  

͔́ͦͪ͜Ύ ͔͔͊ͨͪ͘;ͯΊ ͍͘ΩΎ͙͘͟ ͣ͗͜ ͙ͨͪͪͦ͒ͦΌ ͚ 
ͯ͟͡ΈͭͯͪͦΌ ͭ͊ ͍͙ͤ͊͘Ί ͙ͨͫͻ͜;ͤ͜ ͨͪͦͼ͔͙ͫ ͙ͨͪ 
͊͒͊ͨͭ͊ͼ͜͝ ͙͍ͤ͒͒͊͜͜ ͙ͦ͒ͤͦͫͭͦͪͦͤͤͣ͜ 
͔ͪ͊͟ͼ͜Ύ͙ͣ ͤ͊ ͍͙͍͙ͨ͡ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊ 

3. ˣ͜ͻ͔͍͙ͦͪͫͭͫ͜Έ͊͟ 
͔ͭͦͪ͜Ύ 

˥Φ ˢ͚͔ͤ͘͟Σ 
ˤΦ ͔͔̆ͫ͡  

мύ ͫͭ͊ͤΣ ͯ Ύͦͣͯ͟ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ 
͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤΎ ͔ͨͦͭͪ͋ ͙͍ͤ͒͒͊͜͜ ͚ ͍͙͎ͣͦ 
͔͔͍͙ͫͪ͒ͦ΅͊Τ нύ ͨͪͦͼ͔ͫΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
Ύ͎ͦͦ͟ ͒ͦͫΎ͎͊ΊͭΈͫΎ ͼ͔͚ ͎͚͙͚͊ͪͣͦͤͤ͜ ͫͭ͊ͤ 

4. ˱͔ͤͭͪ͊͟ͼͦͤͫͭͫ͜͜Έ͟
͊ ͔ͭͦͪ͜Ύ 

˶Φ ̅ ͨͫ͜͜͡͡Σ 
˨͗Φ ˸͒͜ Σ 
̅Φ ˭ ͔ͤ͊ͤͼΈ͙͚͟ 

ˤ͒ͤͦͫ͜ΎͭΈ ͊͒͊ͨͭ͊ͼ͜Ό ͒ͦ ͔͒ͦ͋ͪ 
͎͍͙ͦͪ͊ͤͦ͊ͤ͘͜ͻ ͙͚͍ͨͪͦͣ͜ ͊͋ͦ ͍ͫͨͦͫͦ͋͜ 
͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ ͡Ό͙͒ͤ͜ 
͙͍͙ͨͪͫͭͦͫͯ͊ͭͫΎ ͒ͦ ͍ͤͦͦ͝ ͙ͫͭͯ͊ͼ͜͝ ͜ 
͍ͫͨͪ͊͡Ύ͙ͭͫΎ ͘ ͙͍͙͙ͭͨͦͣ ͔͙ͨͪͦ͋ͣ͊ͣ͡Φ 

ˢ͒͊ͨͭ͊ͼ͜͝ ͙ͨͪͭ͊ͣ͊ͤͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡: 
1) ͨ ͙͚ͪͤΎͭͭΎͣ ͫͦͼ͊͜͡Έ͙ͤͻ ͦ;͍ͯ͊ͤ͜͟Έ; 
2) ͊ ͒͊ͨͭ͊ͼ͜Ύ ͔ͤ ͍͘ ͙ͦ͒ͭΈͫΎ ͒ͦ ͎ͨͪͦͫͭͦͦ 
͙͚ͨͪͤΎͭͭΎ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͫͦͼ͊͜͡Έ͙ͤͻ ͤͦͪͣ 

5. ̅ͦͫͦ͜͡ͺͫΈ͊͟ 
͔ͭͦͪ͜Ύ 

̅Φ ˭ ͍͔ͤ͊ͼΈ͙͚͟Σ 
̂Φ ́ ͦͣ͊ͫ  

ˢ͙͍͒͊ͨͭͤͫͭ͜Έ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͯ ͍͙͎͡Ύ͒͜ ͍͒ͦͻ 
͙ͪͤ͘͜ͻ ͍͍͔͚͒ͨͦ͒͜͜ ͤ͊ ͍͙͍ͨ͡ ͔͔͍͙ͫͪ͒ͦ΅͊Υ ͯ 
͙͚ͨͪͤΎͭͭ͜ ͭ͊ ͔ͺ͔͙͍͚ͭͤ͟͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͭ͜ 
ͫͦͼ͊͜͡Έͤ͜ ͦ;͍ͯ͊ͤͤ͜͟ΎΣ ͘ Ύ͙͙ͣ͟ ͡Ό͙͒ͤ͊ 
ͯͫͭͪ͘͜;͊ΊͭΈͫΎ ͯ ͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͘͜ ͍͙ͫͦͣ͝ 
͎ͨͦ͡Ύ͙͒͊ͣΤ ͯ ͎ͤͯ;ͦͫͭ͟͜Σ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͙ͨͪ 
ͯͫͭͪ͘͜;͜ ͘ ͍͙͙ͤͦͣ ͚ ͔ͨͦͭͤͼ͚ͤͦ͜ 
͔͔͔ͤ͋ͨ͘;͙͙ͤͣ ͙ͫͭͯ͊ͼ͜Ύ͙ͣΤ ͯ ͒͊ͭͤͦͫͭ͘͜ 
͍͙ͤ͊͒͊͊ͭ ͨͦ͒͜Ύͣ ͙͚͋͊͗͊ͤ ͒͡Ύ ͔͔ͫ͋ 
ͤ͊ͨͪΎͣͦ͟ 

6. ˽͙ͫͻ͎ͦͦͦ͡-
ͫͦͼ͊͜͡Έͤ͊ ͔ͭͦͪ͜Ύ 

́Φ ̊ ͙͋ͯͭ͊ͤ͜  ˭͎͊͊͡Έͤ͊ ͊͒͊ͨͭ͊ͼ͜Ύ ό͍͊͒͊ͨͭͦ͊ͤͫͭ͜Έύ Ί 
͔ͪͯ͘͡Έͭ͊ͭͦͣ ͍͎ͨͦͫ͒ͦͤͦͦ͜͡ ͪΎ͒ͯ 
͙͙͍͙ͫͭͯ͊ͭͤͻ ͊͒͊ͨͭ͊ͼ͚͜ ͒ͦ ͍ͨͦͭͦͪΌ͍͙͊ͤͻ 
͙ͫͭͯ͊ͼ͚͜ 
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ˤ˱́̉ˮ˭˹̒˹˱ ́˩˻˾˱˲ 

1. ̅ͦͫͦ͜͡ͺͫΈ͊͟ 
͔ͭͦͪ͜Ύ 

˱Φ ˸ ͙͍͍ͦͫ͊ͦ͊͡͡
, 
˸Φ ˴ ͒͗͊ͤΎͤΣ 
̑Φ ˥͊ͤΣ 
́Φ ˨͙;͔͍  

ˢ͒͊ͨͭ͊ͼ͜Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͔ͤ Ύ͟ 
͔ͨͪͦͫͭ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ͒ͦ ͤͦ ͍͙ͻ ͍ͯͣͦΣ ͊ Ύ͟ 
͙͚ͫ͊͒ͤ͟͡, ͔͔ͫͯͨͪ;͙͍͙͚͡ ͨͪͦͼ͔ͫ, ΅ͦ 
͍͟͡Ό;͊Ί ͔ͣͦͣͤͭ ͙͍͊ͭͤͦͫͭ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜  ͚
͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ ͔͍͙͙ͨͤͣ ͙ͣͤ͊ͣ͘͜ ͍ ͝͝ 
ͫͭͪͯͭͯͪ͟͜ 

2. ˿ͦͼ͊͜͡Έͤ͊ ͔ͭͦͪ͜Ύ ˥Φ ˹͙͍͊ͫͪͦ͊Σ 
˶Φ ˭͔͍͙͒͊ͤ;  

˿ͦͼ͊͜͡Έͤ͊ ͊͒͊ͨͭ͊ͼ͜Ύ ζ͍ͨͦΩΎ͊ͤ͊͘ ͘ 
͍ͻ͔ͦ͒͗ͤͤΎͣ ͙͍ͤ͒͒͊͜͜ ͍ ͍͔ͤͦ ͫͦͼ͊͜͡Έ͔ͤ 
͔͔͍͙ͫͪ͒ͦ΅͔ ͚ ͦͤ͊͘;͊Ί ͙͍͔͔ͨͪ͒ͤͤΎ 
ͦ͋ΩΊ͙͍͙ͭͤ͟ͻ ͜ ͫͯ͋ΩΊ͙͍͙ͭͤ͟ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍ͯͣͦ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ΅ͦ ͣͤ͘͜ΌΊͭΈͫΎη 

3. ˽͙ͫͻ͎ͦͦ͜͡;ͤ͊ 
͔ͭͦͪ͜Ύ 

˩Φ ˹ ͭͤ͊͜͟͜͜  ˴͔͎͙͊ͭͦͪ;ͤͦ ͪͦ͒͘͜͡ΎΌͭΈ ͙͍͊ͭͤͫͭ͟͜Έ ͜ 
͍͔͊ͫͤ͡ ͙͍͊͒͊ͨͭͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͡Ό͙͙͒ͤ 

4. ˽͔͎͎͒͊ͦ͜;ͤ͊ 
͔ͭͦͪ͜Ύ 
 

˶Φ x ͔͔͙͍ͤ͒ͭͦ͟
͊Σ 
˻Φ ˸ ͦͪͦ͘Σ 
ˤΦ ˨ ͎͔ͯͤ͜ͼΈΣ 
˶Φ ̊ͯ͋ͤ͊͜  

ˤ͙͒͜͡ΎΌͭΈ ;͙͙ͦͭͪ ͍ͪͤ͜͜ ͊͒͊ͨͭ͊ͼ͜͝ ͊͘ 
ͻ͔͊ͪ͊ͭͪͦͣ͟ ͍͊͘Ίͣͦ͒͜͝ ͫͯ͋ΩΊͭ͊͟ ͚ 
͙͍͎͊͒͊ͨͭͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Υ ͔ͯͨͦ͒͋ͤͤͤ͜Ύ 
͙͍ͨͪͫͭͦͫͯ͊ͤͤΎΣ ͍͍͔ͯͪͤͦ͊͗ͤͤ͜Ύ ͭ͊ 
͔͍ͨͫ͒ͦ͊͒͊ͨͭ͊ͼ͜Ύ 

 
ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ͙́͊ͣ͟ 

;͙ͤͦͣΣ ͍͔͔͙͚ͨͪͦ͒ͤ ͊ͤ͊͘͜͡ ͍͙ͦͫͤͦͤͻ ͔͚ͭͦͪ͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͭ͊ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ 
ͯ;͔͙ͤͻ ͨͪͦ ͺ͔͔ͤͦͣͤ ͊͒͊ͨͭ͊ͼ͜͝ ͍ͨͦ͊͊͘͟Σ ΅ͦ ͍ͫ͜ ͍͙ͦͤ ͙͙ͪͦ͋͘͡ ͍͚ͫ͜ ͍͔ͤͫͦ͟ ͯ 
͍͙͍;͔ͤͤΎ ͊͒͊ͨͭ͊ͼ͜͝Φ ˢ͔͡ ͍ ͚ͦ͗ͤ͟͜ ͔ͭͦͪ͜͝ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͍ͫͦΊ͔ͪ͒ͤ͜ ͋͊;͔ͤͤΎ 
͝͝ ͙͙ͨͪͪͦ͒Σ ͺͯͤ͟ͼ͜͝Σ ͙͔͍ͪͭͪ͟͜͝ ͯͫͨ͜΄ͤͦͫͭ͜Φ ˢ͒͊ͨͭ͊ͼ͜Ύ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ 
ͨͪͦͼ͔ͫ ͊͋ͦ ͫͭ͊ͤ ό͋͜ͻ͔͍͙ͦͪͫͭͫ͜Έ͊͟ ͔ͭͦͪ͜ΎύΣ Ύ͟ ͔͍͊͒͊ͭͤ͊͟ ͙͍ͨͪͦ͒ͯͭͤ͊͟ 
͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͫͭ͜Έ ό͔ͤͭͪ͊͜͟ͼͦͤͫͭͫ͜͜Έ͊͟ ͔ͭͦͪ͜ΎύΣ Ύ͟ ͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤΎ ͣͤ͘͜ 
͔͔͍͙ͫͪ͒ͦ΅͊ ͚ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ό͙ͨͫͻ͙ͦ͊ͤ͊ͭ͜͡;ͤ͊ ͔ͭͦͪ͜ΎύΦ 

ˣ͜͡Έ΄ͫͭ͜Έ ͍͍͊ͭͦͪ͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͊͒͊ͨͭ͊ͼ͜Ό Ύ͟ ͨͪͦͼ͔ͫ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ͒ͦ 
͙ͪͤ͘͜ͻ ͍ͫͭ͊ͤ͜ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͯ ͻͦ͒͜ Ύ͎ͦͦ͟ ͍ͤ͊͋ͯ͊ΌͭΈͫΎ ͍ͤͦ͜ Ύͦͫͭ͟͜ 
;͙ ͍͙͍͊ͫͭͦͫͭ͜͡Φ ˽͙ͪ ͼΈͦͣͯ ͔ͨ͒ͪͫ͜͟͡ΌΊͭΈͫΎ ͙͍͊ͭͤͫͭ͟͜Έ ͙͍͙͊͒͊ͨͭͤͻ ͨͪͦͼ͔͍ͫ͜Σ Ύ͟͜ 
͚ͨͦͫͭͤͦ͜ ͍ͫͯͨͪͦͦ͒͗ͯΌͭΈ ͙͗ͭͭΎ ͡Ό͙͙͒ͤ ͜ ͙ͫͨͪΎΌͭΈ ͝͝ ͍͙͙͍͗͊ͤͤΌ ͍ ͙ͪͤ͘͜ͻ 
͍ͯͣͦ͊ͻΦ ˤ͙͍͊͗ͦ͡ ͍͒ͤ͊͘͜;͙͙ͭΣ ΅ͦ ͊͒͊ͨͭ͊ͼ͜Ύ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͎͋͊͊ͭΈͣ͊ ͍͙͍͙͙͊͗ͣ͡ 
͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔ͦͪͣ͊͘͟ ͍ͨͤ͊͊͘͜͡Έ͙͙ͤͣΣ ͙͍ͣͦͭ͊ͼ͚͙͙ͤͣ͜ ͭ͊ 
ͼ͙͙ͤͤͫͤͣ͜͜Σ ΅ͦ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭΣ ͔ͦͪͣ͊͘͟Σ ͙ͨͪ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͯͣͦ ͒͡Ύ 
͊͒͊ͨͭ͊ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͔ͨͪ΄͎ͦͦ ͯͪͫͯ͟ ͍͙΅͙ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ 

˽͔͔͙͍͙ͪͫͨͭͤͣ͟ ͔ͣͦ͗ ͙ͫͭ͊ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ΄͡Ύͻ͍͜ ͨͦ͒ͦ͊ͤͤ͡Ύ 
͔͙ͫͭͯ͒ͤͭ͊ͣ ό͍͙͙͙ͨͯͫͤ͊ͣ͟͟ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍͊͊͒͘͟͜͡ύ ͭͪͯ͒ͤͦ΅͍͜ ͊͒͊ͨͭ͊ͼ͜͝Φ 
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˾˩˭̑˸˩ 

˴͙͍ͪͦͤͦͫ ˻͡Έ͎͊. ˸͔͎͙ͭͦ͒ͦͦ͡;͔͙͔ͫ͟ ͍͙ͦ͋ͦͫͤͦ͊ͤΎ ͺ͔͔ͤͦͣͤ͊ ͊͒͊ͨͭ͊ͼ͙͙ 
͔͍ͫͭͯ͒ͤͭͦ ͟ ͦ͋ͯ;͔͙ͤΌ ͍ ͯ;͔͔͙͙ͪ͗͒ͤ ͍·ͫ΄͔͎ͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ. 

͔̇͡ΈΌ ͫͭ͊ͭΈ͙ Ύ͍͡Ύ͔ͭͫΎ ͙͊ͤ͊͘͡ ͤ͊ͯ;͎ͤͦͦ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙͔ͫͫͭͣ· 
͍͎͘͡Ύ͍͒ͦ ͤ͊ ͔ͨͪͦ͋ͣͯ͡ ͊͒͊ͨͭ͊ͼ͙͙ ͊ͪͯ͋ͯ͗ͤ͘·ͻ ͙ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͯ;͔͙ͤͻΣ ͊ ͔ͭ͊͗͟ 
͍·͔͔͙͔͒ͤ͡ ͍͊͗ͤ·ͻ ͔͙͚ͨͦͦ͗ͤ͡ ͒͡Ύ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͫͦͼ͊͜͡Έͤͦ-͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ 
͍͙ͭͪ͊ͭͦ͊ͤ͟Ύ Ή͚ͭͦ ͔ͨͪͦ͋ͣ͡·Φ ˢ͒͊ͨͭ͊ͼ͙Ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭͫΎ ͊͟͟ ͫͦͫͭͦΎ͙͔ͤΣ ͍ 
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ͦͭͦͪͦͣ͟ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͙͙͍͙ͤ͒͒͊Σ ͫ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ·Σ ͙ ͔͍͙͔ͭͪ͋ͦ͊ͤ ͦͪͯ͗͊͟Ό΅͔͚ 
͔ͫͪ͒· ς ͫ ͎͚͒ͪͯͦΣ ͨͦͤͦͫͭ͡ΈΌ ͍͔͍͔ͯ͒ͦͭͦͪͤ͡· ͙͙͡ ͊͟͟ ͨͪͦͼ͔ͫΣ ͫ ͨͦͣͦ΅ΈΌ ͎ͦͭͪͦͦ͟ Ήͭͦ 
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SUMMARY 

Krivonos Olha. Methodological substantiation of the adaptation phenomenon of the 
students to study at a higher education institution. 

The aim of the article is to analyze the scientific complex study of the system of views 
on the problem of adaptation of foreign and domestic scientists and identification of 
important provisions for the modern socio-pedagogical definition of this problem. Adaptation 
is presented as a condition in which the needs of the individual, on the one hand, and the 
requirements of the environment ς on the other hand, are completely satisfied or as a 
process by which this harmonic state is achieved (behaviorist theory), as an adequate 
productive effect (interaction theory), as a correlation of changes in the environment and 
personality (psychoanalytic theory). 

Domestic scholars consider adaptation of the person not as a simple adaptation to 
new conditions, but as a complex, contradictory process that includes the moment of activity 
of the individual and is accompanied by certain changes in its structure. Social adaptation is 
associated with entering of the individual in a new social environment and means bringing 
the objective and subjective peculiarities of the individual in accordance with conditions of 
the changing social environment.  

Most authors see adaptation as a process of adaptation to different states of the 
environment, during which new qualities or properties are acquired. It emphasizes the 
activity of adaptive processes, which constantly accompany human life and contribute to its 
survival in different conditions. It is important to note that adaptation is associated with 
many important personality peculiarities, such as cognitive, motivational, and value, which 
must be taken into account, in particular, when organizing the conditions for the adaptation 
of students of the first year of study at higher education institutions. 

Key words: adaptation, socio-pedagogical adaptation, psychological adaptation, 
didactic adaptation, concept of systemic adaptation review, behavioral theory of adaptation, 
interaction theory of adaptation, psychoanalytic theory of adaptation. 
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͎͋͊͊͘;͔ͤͤΎ ͙͚ͫͨͪͣ͊ͤͤΎ ͚ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͍͍ͭͦͪ͜ ͙͔ͣͫͭͼ͍ͭ͊ ό͊͘ ˤΦ ˿ ͭͪ͜͡ Έͦ͟ύΦ 
˸͔͙ͭͦ͒ ͙͎͍ͤͭͪͯ͊ͤͤ͜ΎΣ ͎͍͙ͪͦ͜ͻ ͙ͫͭͯ͊ͼ͚͜Σ Ύ͟͜ ͙͍͊ͭͯ͘͟͜ΌͭΈ ͔ͤ ͪ͊ͼͦͤ͊͜͡Έͤ͜ 
͙ͫͨͦͫͦ͋ ͭͪ͊ͤͫ͡Ύͼ͜͝ ͻͯ͒ͦ͗ͤΈͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͊ ͨͪͦͼ͔͙ͫ ͝͝ ͔ͣͦͼ͚͎ͤͦͦ͜ 
͔͔͙͍ͨͪ͗͊ͤͤΎ ͙ͨ͒ͭ͊ͣ͜͜͟͡Σ ͍͙͙͊͟͟͡ΌͭΈ ͯ ͙ͤͻ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͍ͦͨ͊ͤͯ͊ͤͤΎ 
ͼ͔͚ͤͤͦͫͭ͜ ͙͔ͣͫͭͼ͍ͭ͊Σ ͙ͫͨͪΎΌͭΈ ͺ͍ͦͪͣͯ͊ͤͤΌ ͔͔͙ͫͭͭ;ͤͦ͝ ͍ͫ͒ͦͣͦͫͭ͜͜Φ 
˾͔͊͊͘͜͡ͼ͜Ύ ͎͍͙ͪͦ͜ͻ ͍͊ͫͦ͋͘͜ ͯ ͍ͫͨ͊͜ͼΈͦͣͯ͟ ͍ͤ͊;͊ͤͤ͜ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͘ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͍͍͙ͦ͜͟ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍ͨ͒ͭ͜͜͟͜͡Φ  

̂ ͙ͭͪ͊͒ͼ͚͚ͤ͜͜ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͍͙ͨ͒ͭͦͣ͜͜͟͡ ͙͚ͨͪͤΎͭͦ ͍͍͙͊͗͊ͭ ͔ͨͪͦ͒͜ 
͍͙ͪͦͭͯ͘͟ ͙͍ͤ͒͒͊͜͜ ͍͒͜ млςмн ͒ͦ мпςмр ͍ͪͦ͟͜ ό˸ͯͻ͍ͦ͊Σ нллпύΦ ˽͍ͦͪͤ͜Ύͤͦ ͘ 
͙͙͍͒ͭͤͫͭͦͣΣ ͍͙͚ͨ͒ͭͦ͜͜͟͡ ͍͜͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ Ύ͙͙ͫͤͣ͟͜ ͪͯ͘΄͔ͤͤΎ͙ͣΣ ΅ͦ 
͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͍ ͊ͤ͊ͭͦͣͦ-ͺ͎ͦͦ͘͜͜͜͡;ͤͦͣͯΣ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦͣͯ ͭ͊ ͫͦͼ͊͜͡Έͤͦͣͯ 
͍͙ͪͦͭͯ͘͟Φ ͎̅ͦͦ͘͜͜͜͡;ͤ͜ ͙ͣͤ͘͜ ͍ ͎ͦͪ͊ͤͣ͘͜͜ ͨ͒ͭ͊͜͜͟͡ Ί ͙ͨͪͪͦ͒ͤͦΌ ͔͔͍ͨͪ͒ͯͣͦͦΌ 
͒͡Ύ ͔ͨͦͪͦ͒͗ͤͤΎ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͍͍͔ͤͦͦͯͭͦͪͤΈΣ ͔ͨͦͭͤͼ͚ͤͦ͜ ͙͍͙ͭͨͦͣ 
ͦͪ͜Ί͙ͤͭͪͦͣ ͒ͦͫΎ͎͔ͤͤΈΣ ͙͍͙ͣͦ͗͡ͻ ͤ͊ ͼΈͦͣͯ ͔ͭ͊ͨ͜ ͙͗ͭͭΎ (˾͎͍ͦͦ, 2011).   

˻͙ͫͦ͋ͫͭͫͭ͜Έ ͯ;ͤΎ ͍ ͍ͨ͒ͭͦͦͣͯ͜͜͟͡ ͍͜ͼ͜ ͍ͤ͊͋ͯ͊Ί ͙͊ͪ͒ͤ͊͟͡Έ͙ͤͻ ͣͤ͘͜Σ ΅ͦ 
ͨͪͦͭ͊͜͟ΌͭΈ ͤ͊ ͺ͎ͦͦ͘͜͜͜͡;ͤͦͣͯΣ ͙ͨͫͻ͜;ͤͦͣͯ ͭ͊ ͍ͪͦͯͣͦͦͣͯ͘ ͍ͪͤ͜Ύͻ ͜ 
͍ͤ͊͋ͯ͊ΌͭΈ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ͨ͒ͭ͜͜͟͜͡ ό˶Φ ˨ ͙ͦͤͫ͡Έ͊͟Σ 
˽Φ ˴ ͯ͡Έ;͙ͼΈ͊͟Σ ˾Φ ˹ Ί͍ͣͦΣ ̐Φ ˾ ͎͍ͦͦΣ ˻Φ ˿ ͙ͪͨ͟;͔ͤͦ͟Σ ˸Φ ̒ ͍ͤͦͫΈ͙͚͟ ͭ͊ ͤ͜ΦύΦ 
̂;͔ͤ͜ ͔ͨ͒ͪͫ͜͟͡ΌΌͭΈΣ ΅ͦ ͍͙͚ͨ͒ͭͦ͜͜͟͡ ͍͜͟ Ί ͙ͦ͒ͤͣ ͘͜ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͔͍ͭ͊ͨ͜ ͯ 
͙͗ͭͭ͜ ͡Ό͙͙͒ͤΣ ͤ͊ Ύͦͣͯ͟ ͫͤͯ͜Ί ͎͋͊͊ͭͦ ͔͔͒͗ͪ͡ ͜ ͨͦ;͙ͤ͊ͤΈ ͯͫΈ͎ͦͦ ͨͦ͒͊͡Έ΄͎ͦͦ 
͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ό˸ͯͻ͙ͤ͊Σ нллпΤ ˾͎͍ͦͦΣ нлммΤ ˿͍͊;͙ͤΣ нлмсύΦ  

̂ ͼ͔͚ ͔ͨͪͦ͒͜ ͙͙͒ͭͤ͊ ͍ͯͫ͒ͦͣ͜͡ΌΊ ͔͔ͫ͋ Ύ͟ ͒ͦͪͦͫ͊͡ ͦͫͦ͋͊  ͚
͔͔͙ͨͪͦͫͣͫ͡ΌΊ ͙͔ͫͫͭͣͯ ͼ͔͚ͤͤͦͫͭ͜Φ ˽ͦΎ͍͊ ͍͒͜;ͯͭͭΎ ͒ͦͪͦͫͦͫͭ͜͡ Ύ͟ ͔ͫͨͼ͙ͺ͜;͎ͤͦͦ 
͍͍͔ͤͦͦͯͭͦͪͤͤΎ ͍ͫ͊ͣͦͫ͒ͦͣͦͫͭ͜͜ Ί ͙ͫͭͪͯͭͯͪͤͣ͟ ͼ͔ͤͭͪͦͣ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͨ͒ͭ͊͜͜͟͡Σ 
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Ύͫͭ͟͜ΌΣ  ͯΎ͚͟͜ ͍͒ͦ͋ͪ͊͗͊͜ΊͭΈͫΎ ͍ͤͦ͊ ͙͗ͭͭΊ͍͊ ͙ͨͦ͘ͼ͜Ύ ͯ ͍͔ͫͭ͊ͤͤ͜͡ ͒ͦ ͔͔ͫ͋Σ 
͡Ό͔͚͒ ͜ ͍ͫͭͯ͜ ͍ ͼͦͣͯ͜͡Φ ˿͔͊ͣ ͍ͦͤͦ ͍͙ͤ͊͘;͊Ί ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͜ ͣͫͭ͘͜ ͙͍͊ͭͤͦͫͭ͟͜ 
ͨ͒ͭ͊͜͜͟͡Σ ͚͎ͦͦ ͍ͤͦ͜ ͎͔ͨͪ͊ͤͤͤΎΣ ͋͊͗͊ͤͤΎΣ ͔͔͙͍ͨͪ͗͊ͤͤΎΦ  ̂ ͼ͔͚ ;͊ͫ 
ͦͺͦͪͣ͡ΌΌͭΈͫΎ ͚ͫͭ͜͟͜ ͺ͙ͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟Σ ͙͙ͪͫ ͻ͔͊ͪ͊ͭͪͯ͟Σ ͙͊ͫͦ͋͘ ͔ͣͦͼ͚͎ͤͦͦ͜ 
͔͎͍ͪ͊ͯ͊ͤͤΎΤ ͼ͔ ͨͦͪ͊ ͒ͦͫΎ͎͔ͤͤΈΣ ͎ͫͭͪͣͦͦ͜͟ ͙ͤ͊ͦͨ͟;͔ͤͤΎ ͤ͊ͤ͘ΈΣ ͯͣͤ͜ΈΣ 
͍͔ͫͭ͊ͤͦͤͤ͡Ύ ζ̒ηΣ ͙ͦͭͪͣ͊ͤͤΎ ͍ͤͦͦ͝ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͨͦ͘ͼ͜͝ (˾ ͎͍ͦͦ, 2011). 

˻͍ͫͤͦͤ͜ ͍͍͔ͤͦͦͯͭͦͪͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ͨ͒ͭ͜͜͟͜͡ ͍ͨͦΩΎ͊ͤ͘͜ ͘͜ ͣͤͦ͘͜Ό 
͍͎ͨͪͦ͒ͤͦͦ͜ ͙ͭͨͯ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͍ͫͭͦͫͯͤ͟͜Φ ˾ͯ΄͚ͤͦ͜Ό ͙ͫͦ͡Ό ͍ ͼ͔͚ ͔ͨͪͦ͒͜ Ί 
͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍ͤͯͭͪ͜΄ͤ͜ͻ ͙ͨͪͦͭͪ͜;Σ ΅ͦ ͍͙͙ͤ͊͟ΌͭΈ ͯ ͍͘ΩΎͯ͘͟ ͘ ͙͍͊ͭͤͦ͟Ό 
͍͊͘Ίͣͦ͒͜ΊΌ ͨ͒ͭ͊͜͜͟͡ ͘͜ ͫͦͼ͊͜͡Έ͙ͤͣ ͔͔͍͙ͫͪ͒ͦ΅͔ͣΦ ˿͍ͦΊͪ͒ͤͫͭ͜͜Έ ͫͦͼ͊͜͡Έͤͦ͝ 
͙ͫͭͯ͊ͼ͜͝ ͍͙ͪͦͭͯ͘͟ ͨ͒ͭ͊͜͜͟͡ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍ͤ͜ ͍ͻ͙ͦ͒ͭΈ ͯ ͍ͤͦͯ ͙͔ͫͫͭͣͯ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͙͙͒ͦͪͦͫͣ͡ ͭ͊ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡Σ ͚͊ͣ͊͘Ό;͙ ͔͔ͫͪ͒ ͙ͤͻ ͍͔ͤͦ ͣͫ͜ͼ͔ 
͚ ͍͙ͦͤͯ͟Ό;͙ ͍ͤͦ͜ ͺͯͤ͟ͼ͜͝ όˤͦͪ͊ͫͭͤ͊͘Ύ ͙  ͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ ͙ͨͫͻ͎͙ͦͦ͡ΎΣ ͫΦ млпύΦ  

͔͚̇ ͔ͨͪͦ͒͜ ͋͜͡Έ΄͔Σ ͤ͗͜ ͋ͯ͒Έ-Ύ͙͚͟ ͤ͜΄͙͚Σ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͔ͪ͊͡Έ͔͚ͤͦͫͭ 
͍͒ͦ͟͜͡͡ΎΣ ͭͦͣͯ ΅ͦ ͔ͫ͊ͣ ͤ͊ ͼΈͦͣͯ ͍͍ͦͦͣͯ͜͟ ͔ͭ͊ͨ͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ͭͪ͊ͭ͊ 
͙͒ͭΎ;͎ͦͦ ͍͙͚ͫͭͦͫͨͪͣ͊ͤͤ͜ΎΣ ͘ΩΎ͍͡ΎΊͭΈͫΎ ͨͦ;ͯͭͭΎ ͙͍ͭͪͦ͗ͤͦͫͭ͜ ͭ͊ 
͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͙͒ͫͦͣ͟ͺͦͪͭͯΣ ͨ͒ͭͦ͜͜͟͡ ͙ͣ͊ͪͭΈ ͨͪͦ ͍͊ͫͤ͜͡ ͙͍͔ͨͪ͜͡͝ ͜ ͫͭ͊ͭͯͫ 
͎͒ͦͪͦͫͦͦ͡Φ ́͊ͦͣͯ͟ ͍ͫͭ͊ͤͦ͜ ͙ͫͨͪΎΌͭΈ ͫͯ͋ΩΊ͙͍ͭͤ͟͜ ͍͔ͪ͊͗ͤͤΎΥ ͪ͘͜͟͜ 
ͺ͎ͦͦ͘͜͜͜͡;ͤ͜ ͙ͣͤ͘͜Σ ͣͪ͜͝ ͭ͊ ͔͙͒͊͜͡Σ ͙͍ͪͦ͘͟͜ ͔ͭͤͤͤ͘͜͟Ύ ͘ ͙ͫ͊ͣͣ ͫͦ͋ͦΌ ͜ ͫͣ͜ΩΊΌΣ 
ͨͦ;ͯͭͭΎ ͫ͊ͣͦͭͤͦͫͭ͜ ͭ͊ ͎͔ͨͪ͊ͤͤͤΎ ΄͍͙͒΄͔ ͒ͦͫΎ͎͙ͭ ͫͭ͊ͭͯͫͯ ͒ͦͪͦͫͦ͡͝ ͡Ό͙͙͒ͤ 
όˤ͍ͦ͊͜͟ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͙͎ͨͫͦͦ͜͡ΎΣ нллм).  

˨Φ ̅ ͔͡Έ͒΄͔͚ͭͤ ͔ͦͪͫ͟͡ΌΊ ͯ ͍ͫͦ͝ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͍͙͚ͨ͒ͭͦ͜͜͟͡ ͍͜͟ Ύ͟ 
ζ͙͍ͦͫͦ͋ͯ͡ ͺ͊ͯ͘ ͙ͨͫͻ͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͔ͭ͊ͨ ͔͔ͨͪͻͦ͒ͯ ͍͒͜ ͙͙͍͒ͭͤͫͭ͊ ͒ͦ 
͒ͦͪͦͫͦͫͭ͜͡Σ ͘ ͙͙͙ͨͪͭ͊ͣ͊ͤͤͣ ͚͝ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͙ͨͫͻ͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͭ͊ 
͔͙͙͍͙ͫͤͭͤͣ͘ ͒͡Ύ ͼΈ͎ͦͦ ͍ͯ͜͟ ͙ͭͨͦͣ ͍ͨͪͦ͒ͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ς ͫͯͫͨ͜͡Έͤͦ 
͙ͦͪͫͤͦ͟͝η ό͔̅͡Έ͒΄͔͚ͭͤΣ мфунΣ ͫ Φ оς9). 

ˤ ͎͍͚ͪͦ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͒͊ͭͤͫͭ͘͜Έ ͍ͨ͒ͭ͜͜͟͜͡ ͍͍͙͙ͫͨ͒ͤͦͫͭ͜͜ 
ͻͯ͒ͦ͗ͤ͜ ͔͔͙ͨͪ͒ͣͭ ͭ͊ Ύ͍͙΅͊ ͘ ͍͙ͤ͊ͦ͟͡΄ͤͣ͜ ͍ͫͭͦͣ͜Σ ͙͍ͨͪͦ͒ͯͭͤͦ͟ 
ͦͤͫͭͪͯ͟Ό͍͙͊ͭ ͝ͻ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͯΎ͍͙Σ ͍͙͍͍͙ͨͪͦ͋ͦͯ͊ͭ ͔͔ͫ͋ ͍ ͙ͪͤ͘͜ͻ ͪͦ͡ΎͻΦ 

˾͎ͦ͘͡Ύ͒͊Ό;͙ ͨͦ;͍͙͚͊ͭͦ͟ ͫͭͯͨͤ͜Έ ͍ͫͣ͊͟͜ ς ͔͔ͤͭͪͫ͜Σ ͣͦ͗ͤ͊ ͙͙͙ͨͪͨͯͫͭͭΣ 
΅ͦ ͼ͍͊ͫͭ͜͟͜Έ ͣ͊Ί ͍ͦͤ͘͜΄ͤΌ ͭ͊ ͍ͤͯͭͪ͜΄ͤΌ ͙ͫͭͦͪͦͤΦ ˭͔͋ͯ͒͗ͤͤΎ ͔͙ͨͦ͒͘͜;͎ͤͦͦ 
͙͙͍͎ͫͭͯ͊ͭͤͦͦ ͔͔ͤͭͪͫͯ͜Σ ͔ͣͭ͊ Ύ͎ͦͦ͟ ͤ͊ ͔ͨͪ΄ͦͣͯ ͔ͭ͊ͨ͜ ͍͙ͫͭ͊ͭΈ ͍͙͎͙ͣͦ ͒ͦ 
ͼ͍͊ͦͫͭ͜͟͜ ͔ͣ͊ͭͪ͊ͯ͜͡ ͊͋ͦ ͒ͦ ͼ͍͎͊ͦͦ͜͟ ͊͘ ͺͦͪͣͦΌ ͍͙͔͊͒ͤͤ͟͡Ύ ͔ͣ͊ͭͪ͊ͯ͜͡Υ ͦͪ͟͜͡ 
ͺͦͤͯ ό͙ͨͫͻ͎͙ͦͦ͡ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͦͪ͟͜͡ ͒͜Ί ͤ͊ ͙ͨͫͻͯ͜͟ ͡Ό͙͙͒ͤΣ ͝͝ ͔ͣͦͼ͜͝ ͚ ͍ͤ͊ͭ͜Έ 
ͤ͊ ͺ͎ͦͦ͘͜͜͜͡;ͤ͜ ͺͯͤ͟ͼ͜͝ύ ό˸͙͍ͪͦͤͦ͊Σ мфсфΣ ͫΦ мтпύΤ Ύ͍ͫͪ͊͟͜ ͜͡Όͫͭͪ͊ͼ͜͝Τ ͔͍͙ͤ͘-
;͚͊ͤ͊ ͺͦͪͣ͊ ͔͔ͨͪ͒ͣͭ͊Τ ͎ͦ͜͡;͙͚ͤ ͎ͤ͊ͦͦͫ͡Τ ͍͙͍ͨ͡ ͔͙͗ͫͭ͊ͣΣ ͣͣͦ͜͜͟Ό ͭͦ΅ͦΦ 

͍̅ͦͪͣͯ͊ͤͤΎ ͚͎ͫͭͦͦ͜͟ ͤ͜͜ͼ͙͍͎͊ͭͤͦͦ͜ ͔͔ͤͭͪͫͯ͜ Ύ͟ ͤ͟͜ͼ͔͍͊ ͔ͣͭ͊ ͤ͊ 
͔ͨͪ΄ͦͣͯ ͔ͭ͊ͨ͜ ͍͙ͫͭ͊ͭΈ ͍͙͎͙ͣͦ ͒ͦ ͣͫͭͯ͘͜ ͙ͣͯ͘;͎ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ 
͊ ͔ͫ͊ͣΥ 

- ͍ͦ͊͟͡Έͤͦ-ͻ͍͙͚ͦͪͦ ͔ͣ͊ͭͪ͊͜͡ ͣ͊Ί ͙͋ͯͭ ͙͔͙͍͙͚ͫͫͭͣ͊ͭͦ͊ͤ͘ ͜ 
͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͫͨ͊͜ͼΈ͙͟ͻ ͍͙ͤ͊;ͦ͟Τ 
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- ͙͔ͣͫͭͼΈ͟͜ ͍ͤ͊;͊͡Έͤ͜ ͍͊͒͊ͤͤ͘Ύ ͣ͊ΌͭΈ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;͙ͤͣ 
͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ ͍ͨ͒ͭ͜͜͟͜͡Τ 

- ͍ͦ͊͟͡Έͤͦ-ͻ͍͙͚ͦͪͦ ͔ͣ͊ͭͪ͊͜͡ ͣ͊Ί ͙ͫͨͪΎ͙ͭ ͍͙͍ͪͦͭͦ͘͟͜ ͼ͙ͤͤͫͤ͜͜ͻ 
ͦͪ͜Ίͤͭ͊ͼ͚͜ ͯ ͍ͫͭ͜͜ ͙͔ͣͫͭͼ͍ͭ͊Φ 
˿͒͜͡ ͍͙͙͊ͯ͊͗ͭ͘Σ ΅ͦ ͼ͍͙͚͊͜͟ ͍ͦ͊͟͡Έͤͦ-ͻ͍͙͚ͦͪͦ ͔ͣ͊ͭͪ͊͜͡ ͣ͊Ί 

͍͙͍͙ͦͤͯ͊ͭ͟ ͙ͤͯ͘͟ ͻͯ͒ͦ͗ͤΈͦ-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͙͍͍ͨ͜͡Υ 
- ͙͍͍͙͊ͭͯ͊ͭ͘͟͜ ͍͎ͯ͊ͯΣ ͙ͫͭͣͯ͡Ό͍͙͊ͭ ͙͔ͣͫͤͤ͡Ί͍ͯ ͒͜Ύ͡Έͤͫͭ͜ΈΤ  
- ͙ͤͣ͊ͭ͘͜ ͔ͤ͊ͨͪͯ͗ͤͤΎ ͯͪͦͯ͟Τ  
- ͍͙ͨ͒͜΅͍͙ͯ͊ͭ ͔ͣͦͼ͚͙͚ͤ͜ ͭͦͤͯͫ ͨͦ͊͊ͫͤͦ͘͟͡͝ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 
ͯ;͍ͤ͜ ͍͎ͨ͒ͭͦͦͦ͜͜͟͡ ͍ͯ͜͟ ͘ ͔ͤ͒ͦͫͭ͊ͭͤΈͦΌ ͨͪ͊ͼ͔͒͊ͭͤͫͭ͘͜ΌΤ  

- ͍͙ͨͪͦ͋ͯ͒͗ͯ͊ͭ ͚ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͔͔ͤͭͪͫ͜ ͍ͨ͒ͭ͜͜͟͜͡ ͒ͦ ͺͦͪͣ ͨͦ͊͊ͫͤͦ͘͟͡͝ 
͙ͪͦ͋ͦͭΤ  

- ͙͙ͫͯ͗ͭ͡ ͦͨͦͪͦΌ ͔ͣͦͼ͚ͤͦ͜͝ ͨ͊ͣΩΎͭ͜Τ  
- ͺ͍͙ͦͪͣͯ͊ͭ ͔͒Ύ͟͜ Ύͦͫͭ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ;ͤΎ ό͍͙͍͙ͪͦ͊ͭ͘ ͤͭͯ͜͝ͼ͜ΌΣ ͍ͭͦͪ;͔ 
͙͔ͣͫͤͤ͡ΎύΦ  
˻͔ͭ͗Σ ͔͔ͤͭͪͫ͜Σ ͨͦͪͦ͒͗ͯΌ;͙ ͊͘ͼ͍͔͊ͤͫͭ͜͟͜͡ΈΣ ͍ͨͦͫͭͯͨͦͦ ͔͔ͨͪͻ͙ͦ͒ͭΈ ͯ 

͍ͨͤ͊͊͘͜͡Έͤͯ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͨ͒ͭ͊͜͜͟͡Σ ͊ ͨͦͭͣ͜ ͯ ͪ͊͒ͫͭ͜Έ ͨͤ͊ͤͤ͘͜ΎΦ 
˻͒ͤ͊͟ ͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͔͔ͤͭͪͫ͜ ͔ͤ ͍͙͊͗͒͘ ͫͨͪΎ͍ͣͦͯΊ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͒ͦ ͙͍͊ͭͤͦ͟͝ 
͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˽͔ͦͭͪ͋ͤ͜ ͍͟͡Ό;͔ͤͤΎ ͔͔͍ͤͭͪͫ͜͜ ͯ ͎͊͊͘͡Έͤͯ ͙͔ͫͫͭͣͯ 
͙͍͍ͣͦͭ͜Σ Ύ͟͜ ͍͙ͤ͊͘;͊ΌͭΈ ͙͗ͭͭΊ͍͜ ͙ͨͦ͘ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͙ͫͨͪΎΌͭΈ ͺ͍ͦͪͣͯ͊ͤͤΌ 
͔͔͙ͫͭͭ;͙ͤͻ ͍ͫͣ͊͟͜Φ 

˿ͣ͊͟ Ύ͟ ͫͯͫͨ͜͡Έͤ͊ ͤͦͪͣ͊ ͦͼ͙ͤ͜͟ ͔͎ͨͪͪ͊ͫͤͦͦ͟ ͍͙ͪ͊͗͊Ί ͒͊ͭͤͫͭ͘͜Έ ͡Ό͙͒-
͙ͤ ͙͚͙ͫͨͪͣ͊ͭ ͚ ͦͼͤ͜Ό͍͙͊ͭ ͔͔͙ͨͪ͒ͣͭ ͭ͊ Ύ͍͙΅͊ ͚͒ͫͤͦͫͭ͜͜ ͘ ͭͦ;͙͟ ͦͪͯ͘ ͝ͻ ͔͔ͫͭ-
͙ͭ;ͤͦ͝ ͜ ͎͙ͯͣ͊ͤͫͭ͜;ͤͦ͝ ͫͯͭͤͦͫͭ͜Σ Ύ͊͟ ͍͙ͫͭͯͨ͊ΊΣ ͘ ͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͊ͫͦ͋ͦͣ͘ ͔͎ͪͯ͡Ό-
͍͊ͤͤΎ ͝͝ ͔͔͙ͫͭͭ;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͊ ͘ ͤ͜΄͎ͦͦ ς ͘ ͊ͫͦ͋ͦͣ ͨͤ͊ͤͤ͘͜Ύ ͔͎ͨͪͪ͊ͫͤͦͦ͟Φ 

˹͎͙͊ͦͦͫͣͦ͡Σ ΅ͦ ͍͔͙͔͟͡ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͎ͤͦͦ 
ͫͣ͊ͯ͟ ͣ͊Ί ͍ͨͤ͊͊͘͜͡Έͤ͊ ͼͤͤͫͭ͜͜ΈΦ ˽ͪͦͼ͔ͫ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͎ͣ͊͊Ί 
ͤ͊͘;ͤͦ͝ ͍͙͙ͭͪ͊ͭ ͍͙ͪͦͯͣͦ͘ͻ ͙ͫ͡ ͜ ͔ͤ͊ͨͪͯ͗ͤͤΎΦ ̇͜ ͭͪͯ͒ͤͦ΅͜ ͯͫ͊͒ͤ͟͡ΌΌͭΈ 
ͨͪͦͼ͔ͫ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͍͔ͫͭͪ͒͗ͯΌͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͎͔ͯͦ͒͗ͤͤ͘Ύ 
͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͭ͊ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͔͍͊ͫͨͭ͟͜ ͍ͤ͊;͊ͤͤΎΣ ͙͚ͭͫͤ͜ ͍͘ΩΎͦ͘͟ ͣ͗͜ Ύ͙͙ͣ͟ Ί 
͚͍͙͍ͤ͊͊͗͜͡΄ͦΌ ͍ͯͣͦͦΌ ͯͫͨ͜΄ͤͦ͝ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˨͜Ύ͡Έͤͫͭ͜Έ ς ͼ͔ 
͙͙ͦ͒ͤͼΎ ͙͗ͭͭΎΣ ͔͔͍ͦͨͦͫͪ͒ͦ͊ͤ͊͟ ͙ͨͫͻ͜;͙ͤͣ ͍͔͔͒͒ͪ͊ͤͤ͘͜͟͡ΎͣΣ ͔ͪ͊͡ΈͤͦΌ 
ͺͯͤ͟ͼ͜ΊΌ Ύ͎ͦͦ͟ Ί ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͫͯ͋ΩΊͭ͊͟ ͍ ͔ͪ͊͡Έͤͦͣͯ ͍ͫͭ͜͜ ό˶͔ͦͤͭΈ͔͍ΣмфуоΣ ͫΦ 141).  

˥͍͙ͦͦͤͣ͡ ͙͔ͪͭͪ͟͜Ίͣ ͒͜Ύ͡Έͤͦͫͭ͜ Ί ͯͫͨ͜΄ͤͫͭ͜ΈΦ ˭͚͒ͫͤ͜ΌΊͭΈͫΎ ͍ͦͤ͊ ͙ͨͪ 
͍ͯͣͦ͜ ͎ͭ͊ͦͦ͟ ͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟Υ ͔͔͙ͤͭͪͫ͜ ͫͨͦͤͯ͊͟ΌͭΈ ͒ͦ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͯͫͨ͜΄ͤ͊ 
͒͜Ύ͡Έͤͫͭ͜Έ ͍͙ͨ͒͜΅ͯΊ ͔͔ͤͭͪͫ͜ ͒ͦ ͔͔ͨͪ͒ͣͭ͊ ό˾ͯ͋ͤ͜΄͔͚ͭͤΣ мфуфύΦ ˨͔ͯ͗ 
͍͙͍͊͗ͦ͡Σ ΅ͦ ͼ͔ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͤ͊ ͨͦ;͍͊ͭͦͦͣͯ͟ ͔ͭ͊ͨ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔ͤͭͪͫͯ͜Φ 
̒͟΅ͦ ͒͜Ύ͡Έͤͫͭ͜Έ ͔ͤ ͔͋ͯ͒ ͯͫͨ͜΄ͤͦΌΣ ͭͦ ͔͔ͤͭͪͫ͜ ͒ͦ ͦ͋ΩΊͭ͊͟Σ Ύ͙͚͟ ͍͙͍;͊ΊͭΈͫΎΣ 
͔ͣͦ͗ ͙͙ͤͤͯͭ͘͟Φ 

ˤ͔͙͔͟͡ ͤ͊͘;͔ͤͤΎ ͯ ͨͪͦͼ͔ͫ͜ ͍͙ͪͦͭͯ͘͟ ͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͙ͤͻ ͍ͫͣ͊͟͜ 
͍ͨ͒ͭ͜͜͟͜͡ ͍͎͒ͪ͊͜͜Ί ͨͦ͊ͯͪͦ͘;ͤ͊ ͍ͫͨ͊͜ͼΈ͊͟ ͒͜Ύ͡Έͤͫͭ͜ΈΦ  
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̒͟ ͊ͤ͊͘͘;͊Ί ˤΦ ˿ͭͪ͜͡Έͦ͟Σ ζ͒ͦͫΎ͎ͤ ͔ͤͤΎ ͎͍ͦͦͤͦ͡͝ ͔͙ͣͭ ͨͦ͊ͯͪͦ͘;͙ͤͻ 
͊ͤ͘ΎͭΈ ς ͺ͍ͦͪͣͯ͊ͤͤΎ ͚ ͍͙ͪͦͭͦ͘͟ ͙ͣͯ͘;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ΄ͦ͟͡Ύ͍ͪ͜ ς ͙͍ͣͦ͗ͦ͡ 
ͭ͜͡Έ͙͟ ;͔͔ͪ͘ ͔͔͔͋ͨͦͫͪ͒ͤ͘Ί ͊ͯ͘͡;͔ͤͤΎ ͯ;͍ͤ͜ ͒ͦ ͙͍͊ͭͤͦ͟͝ ͙ͣͯ͘;ͤͦ͝ 
͒͜Ύ͡Έͤͦͫͭ͜η ό˿ͭͪ͜͡Έͦ͟Σ нлмм). 

˨ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭ ͨͦ͊ͯͪͦ͘;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ς ͪͦ͘΄͙͔ͪͤͤΎ ͎ͪͯͦͦͪͯ͘͟ 
͍ͨ͒ͭ͜͜͟͜͡Σ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͙ͣͯ͘;͙ͤͻ ͤ͊ͤ͘ΈΣ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍͙͍ͦͤ͊ͫ͟Έ͙͟ͻ ͯͣͤ͜Έ 
͜ ͍͙ͤ͊;ͦ͟ ς ͤ ͔͙͍͔ͣͦ͗͡ ͔͋͘ ͍͔ͫͭͦͪͤͤΎ ͙͙͍ͨͦͭͤͦ͘͝ ͊ͭͣͦͫͺ͔͙ͪ ͍ͤ͊;͊ͤͤΎΦ 

˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͊ͤ͘ΎͭΈ ͊͘ ͤ͊ͨͪΎ͙ͣ͊ͣ ͨͦ͊ͯͪͦ͘;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ί 
͔͍ͤ͒͜ΩΊͣͤͦΌ ;͙͊ͫͭͤͦΌ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͯ ΄ͦ͟͜͡Φ ˽ͦ͊ͯͪͦ͘;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ 
ͯ;͍ͤ͜ ς ͼ͔ ͒͜Ύ͡Έͤͫͤ͊͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͤ͊ ͍ͦͫͤͦ͜ ͍͙͍͊ͪ͊ͭͤͦ͜͝ ͍ͫ͊͒ͦͦ͟͡͝ ͍͎͋͊ͦͦͦ͘ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͨ͊ͤͯ͡Σ ͎͍ͦͪ͊ͤͦ͊ͤ͊͘͜ ͯ;͙͙͊ͫͤ͊ͣ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͍͒ͣͤͤ͊͜͜ 
͍͒͜ ͯͪͦ;ͤͦ͝ ͙͔͙ͫͫͭͣ ͍ͤ͊;͊ͤͤΎΥ ͔ͫͯͪͫ͟͟͜͝Σ ͎͙ͯͪͭ͟Σ ͔ͫ͟ͼ͜͝Σ ͎ͪͯ͟͜͡ ͙ͫͭͦ͡Σ 
ͦͤ͟ͺ͔͔ͪͤͼ͜͝Σ ͙͙͒ͫͨͯͭΣ ˴ˤ˴Σ ΄͟͜͡Έͤ͜ ͍ͤ͊ͯͦ͟͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͙ͦͣͨ͊͒͜͜͡Σ 
͎ͣ͊͊ͤͤ͘ΎΣ ͨͦ΄͍ͯͦ͟͜ ͭ͊ ͍ͤ͊ͯͦ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭͦ΅ͦΦ 

͙͚́͊͟ ͨ͒͜ͻ͒͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙Ύ͍͙͙ͭ ͍ ͍ͨ͒ͭ͜͜͟͜͡ ͔ͪ͊͡Έͤ͜ 
͔͔͍͎͙ͨͪ͊ ͚ ͔͔͙ͤͭͪͫ͜Σ ͍͒ͦͦ͘͡ΎΊ ͯ;ͤΎͣ ͙͙͊ͤͯͪͭͫ͘Ύ ͍ ͔ͪ͊͡Έͤͯ ͊ͭͣͦͫͺ͔ͪͯ 
ό͔ͫͯͪͫ͟͟͜͝Σ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͺ͚͙͊ͪͣͦͤͤ͜͜͡ͻ ͦͤ͟ͼ͔͍ͪͭ͜ ͘͜ ͔ͨ͊ͪ͊͡͡Έ͙ͤͣ ͝ͻ 
͎͍͔ͦ͋ͦͦͪͤͤΎͣ ͭ͊ ͤ͜ΦύΣ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͚͙͙ͤ͊ͦͣͭͫ͘Έ ͘͜ ΄͔͔͍͙͒ͪ͊ͣ 
͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊Φ 

˻͔ͭ͗Σ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͨͦ͊ͯͪͦ͘;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͍ͯͪͦ͟͜ ͙͙ͣͯ͘͟ ͣ͊Ί 
ͯͤ͊͜͟͡Έͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͊ͯ͘͡;͔ͤͤΎ ͯ;͍ͤ͜ ͒ͦ ͙͙ͣͯ͘͟Σ ͙ͪͦͪͭͭ͘͟Ύ ͔͔ͨͪ͒ ͙͙ͤͣ 
͎͍͋͊͊ͭͫͭ͊ ͚ ͪͤͦͣ͊ͤͭͭ͘͜͜Ύ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͙ͤͻ ͔͙ͨͦͭͪ͋ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͙ͤͣΦ 

˨͎͙͚ͪͯ ͔ͭ͊ͨ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͔͙͙ͣͭͦ͒͟ ς ͊ ͙ͤ͊ͭ͜͡;ͤͦ-ͦͼͤ͜Ό͍͊͡Έ͙͚ͤ ς 
͔͔ͨͪ͒͋͊;͊Ί ͔͔͔͋ͨͦͫͪ͒ͤ͘Ί ͍ͦͦͦ͒ͤͤ͜͡Ύ ͯ;ͤΎ͙ͣ ͍ͦ͊͟͡Έ͙͙ͤͣ ͍͙ͤ͊;͙͊ͣ͟Φ 
˭͍͊͒͊ͤͤΎ ͼΈ͎ͦͦ ͔ͭ͊ͨͯ ͨͦ͡Ύ͎͊ͦ͡ ͍ ͍͙͍ͪͦͭͦ͘͟͜ ͦͼͤ͜Ό͍͊͡Έ͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͨ͒͜ ;͊ͫ 
͙͚ͫͨͪͣ͊ͤͤΎ ͍͙ͫͦͦ͟Ύ͙ͫͤ͟͜ͻ ͍ͦ͊͟͡Έͤͦ-ͻ͍͙ͦͪͦͻ ͍͍ͭͦͪ͜Σ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͙ͣͯ͘;ͤͦ-
͔͔͙ͫͭͭ;͎ͤͦͦ ͔͔ͤͭͪͫͯ͜Σ ͙͍ͨ͒ͭͪͣͯ͊ͤͤ͜Ύ ͋͊͗͊ͤͤΎ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͍ ͎͍͔ͦ͋ͦͦͪͤͤ͜ 
͍͔ͪ͊͗ͤΈ ͍͒͜ ͙͚ͫͨͪͤΎͭͭΎ ͙ͣͯ͘;͙ͤͻ ͍͍ͭͦͪ͜Σ ͝ͻͤΈͦͣͯ ͻͯ͒ͦ͗ͤΈͦͣͯ ͍͊ͤ͊ͦ͘͜͜͡Φ ˹͊ 
͒͊ͤͦͣͯ ͔ͭ͊ͨ͜ ͍ͫͨ͊͜ͼΈ͊͟ ͒͜Ύ͡Έͤͫͭ͜Έ ͍͙ͫͭͯͨ͊͊͡, ͔͔ͨͪ͒ͯͫͣ͜,  ͯ Ύͦͫͭ͟͜ 
͍͙͍ͪͦ͊͘͡Έ͎ͤͦͦ ͚ ͍͙ͻ͍͎ͦͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͤ͊ ͭ͜͡ Ύ͎ͦͦ͟ ͍͍͒͋ͯ͊ͦͫ͜͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͎ͤͦͦ ͙͚ͫͨͪͣ͊ͤͤΎΣ ͎͋͊͊͘;͔ͤͤΎ ͚ ͯͭͦ;͔ͤͤͤΎ ͙ͣͯ͘;͙ͤͻ ͤ͊ͤ͘ΈΣ 
͚ͫ͊ͣͦͫͭͤͦ͜͝ ͦͼ͙ͤ͜͟ Ύ͔͚ͦͫͭ͟ ͙ͣͯ͘;͙ͤͻ ͍͍ͭͦͪ͜Τ ͙͍ͨͪ;͊ͤͤΎ ͯ;͍ͤ͜ ͒ͦ ͔͙͍͎ͦͭͤͦͦ͟͟͡ 
͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͔ͭ͊ͭͪ͊͡Έ͙ͤͻ ͍͙͍ͫͭ͊ ͜ ͦͤ͟ͼ͔͍ͪͭ͜ ͘͜ ͙ͤ͊ͫͭͯͨͤͣ ͝ͻ ͎͍͔ͦ͋ͦͦͪͤͤΎͣΣ 
ͤ͊͋ͯͭͭΎ ͫͦͼͦͯ͜͟͡Έ͎ͭͯͪͤͦͦ ͍͒ͦͫ͒ͯ͜ ͙͍͊ͭͤͦ͟͝ ͯ;͊ͫͭ͜  ͯ ͍ͫͨ͊͜ͼΈ͚͟͜ ͒͜Ύ͡Έͤͦͫͭ͜ 
ό͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͍ͦ͊͟͡Έ͙ͤͻΣ ͻ͍͙ͦͪͦͻ ͔͙͍͍ͦͭ͟͟͜͡Σ ͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͙ͤͻ ͎͍ͯͪͭ͟͜Σ 
͍͊ͤͫ͊ͣ͋͜͡ ͔ͫͭͪ͊͒ͤͦ͝Σ ͤ͊ͪͦ͒ͤͦ͝Σ ͍͒͗͊ͦͦ͘͝ ͙͙ͣͯ͘͟ ͭͦ΅ͦύΦ 

˭ ͔ͣͭͦΌ ͍͙ͪͦͭͯ͘͟ ͍ ͯ;͍ͤ͜ ͍͒͜;ͯͭͭΎ ͙ͫͭ͡Ό ͦͨͪ͊ͼΈ͍ͦ͊ͤͦ ͔ͣͭͦ͒ ͔ͫͤͦ͘͟͜-
͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙͍ͦͤ͊ͫ͟Έ͙͟ͻ ͔͔͚ͨ͊ͪ͊͡͡Φ ˤͤ͜ ͙ͫͨͪΎΊ ͍ ͔ͣ͗͊ͻ ͍ͤ͊;͊͡Έ͎ͤͦͦ ;͊ͫͯ 
΄͙ͪͦͦͣͯ͟ ͼͫͤͦͣͯ͜͜͡ ͦͻ͔ͦͨͤͤ͡Ό ͯ;ͤΎ͙ͣ ͺ͍ͦͪͣͦͭͦͪ;͙ͻ ͦͤ͊͘͟ 
͙ͦͣͨͦͭͦͪͫ͘͟Έ͎ͦͦ͟ ͙ͫͭ͡ΌΣ ͊ ͭ͊ͦ͗͟ ͔͒ͭ͊͡Έͤͦͣͯ ͍͙͍ͦͤ͊ͫ͟Έͦͣͯ͟ 
ͦͨͪ͊ͼΌ͍͊ͤͤΌ ͍ͦ͊͟͡Έͤͦ-ͻ͍͙ͦͪͦͻ ͍͍ͭͦͪ͜Φ 
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ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͣͭͦ͒ͯ ͔ͫͤͦ͘͟͜-͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙͍ͦͤ͊ͫ͟Έ͙͟ͻ ͔͔͚ͨ͊ͪ͊͡͡ 
͔͔͊͋ͨ͘͘;ͯΊΥ 

- ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͍͔͙ͦ͟͡͝ ͟͜͡Έͦͫͭ͟͜ ͙ͣͯ͘;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͊͘ ͔͔͙͚ͦ͋ͣ͗ͤ 
;͊ͫΣ ΅ͦ ͙ͫͨͪΎΊ ͙ͤ͊ͦͨ͟;͔ͤͤΌ ͫͯ͡ͻ͊ͼΈ͎ͦͦ͟ ͍͒ͦͫ͒ͯ͜ ͚ ͙ͣͯ͘;ͤ -ͦ
͔͔͙ͫͭͭ;ͤͦͣͯ ͍͙͍ͪͦͭͦ͘͟͜ ΄ͦ͟͡Ύ͍ͪ͜ ͍͎ͨ͒ͭͦͦͦ͜͜͟͡ ͍ͯ͜͟Τ 

- ͙͍͔͊ͭͤ͟ ͍͙͍ͦͤ͊ͫ͟Έ͔͟ ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͙ͣͯ͘;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ΅ͦ ͍͙͍ͨ͊͡Ί 
ͤ͊ ͔ͪ͊͊͘͜͡ͼ͜Ό Ί͒ͤͦͫͭ͜ ͔͔͙ͫͭͭ;͎ͤͦͦ ͔͔͙͍ͨͪ͗͊ͤͤΎ ͯ;ͤΎ͙ͣ ͔͙ͦͪͣ͟ͻ 
ͻͯ͒ͦ͗ͤ͜ͻ ͫͭͪͯͭͯͪ͟ ͜ ͝ͻ ͔͔͚͒ͭ͊͡Σ ͊ ͭ͊ͦ͗͟ ͙͔ͨͪͦͤͤͤͤ͟Ύ ͍ ͝ͻ 
͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟Σ ͯ ͼͫͤͫͭ͜͜͜͡Έ ͙ͦͣͨͦͭͦͪͫ͘͟Έ͎ͦͦ͟ ͙ͫͭ͡ΌΤ 

- ͙ͨͪ͊ͭ͟;ͤͦ-͍ͭͦͪ;ͯ ͪͦ͋ͦͭͯ ͯ;͍ͤ͜-͍ͨ͒ͭ͜͜͟͜͡ ͤ͊͒ ͙ͣͯ͘;͙ͤͣ ͍ͭͦͪͦͣΣ ΅ͦ 
͙ͫͨͪΎΊ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ό ͚͙ͫ͊ͣͦͫͭͤ͜ͻ ͨ͒͜ͻ͍ͦ͒͜ ͯ ͨͪͦͼ͔ͫ͜ ͍͍͔͒ͭͦͪͤͤ͜Ύ 
͍͙ͣͦͤͦͫͭ͡Έ͍͙ͦͻΣ ͍͙͗͊ͤͪͦͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍ͭͦͪ;ͦͫͭ͜ ͙ͦͣͨͦͭͦͪ͊͘͟Φ 
˨ͦ ͎ͭͦͦ ͗Σ ˻Φ x ͍ͯͦͦ͘Ό ͋ͯͦ͡ ͔ͪͦͪͦ͋ͤͦ͘͡ ͔͙ͣͭͦ͒Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ 

ͫͨͪΎ͍͍͙ͣͦͯ͊ͭ ͨͪͦͼ͔ͫ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͙͙ͪͤͣ͘͜ ͍͙͙͒͊ͣ ͙͔ͣͫͭͼ͍ͭ͊ ͤ͊ 
͙͍͊ͭ͊͘͟͜ͼ͜Ό ͔͔͙ͫͭͭ;͎ͤͦͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͯ;͍ͤ͜ ͒ͦ ͙ͣͯ͘;͙ͤͻ ͍ͦ͋ͪ͊͘͜Σ ͊ ͔ͫ͊ͣΥ 
ͦ͋ͪ͊ͤͦ͘-͊ͫͦͼ͙͍͙͚͊ͭͤ͜Σ ͙͊ͤ͊ͭͦ͜͟͡-ͺ͍ͦͪͣͦͭͦͪ;͙͚ ͜ ͔͚ͣͨ͊ͭͤͦ͜-
͎͔͙͒ͦͤͫͭ͜;͙͚ͤΣ ͙ͣͦ͒ͺ͍͔ͦ͊ͤ͜͟ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ Ύ͙͟ͻ ͔ͺ͔͙͍ͭͤͦ͟ ͍͙͍ͨ͊͡Ί ͤ͊ 
͍͙ͪͦͭͦ͘͟ ͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͎ͤͦͦ ͫͣ͊ͯ͟ ͍ͨ͒ͭ͜͜͟͜͡ ͨ͒͜ ;͊ͫ ͍ͫͨ͊͜ͼΈ͎ͦͦ͟ 
͍ͤ͊;͊ͤͤΎ όˣ͍ͯͦ͊͘Σ нллпύΦ 

˿͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͍ͤ͊ͯͦ͟͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͦͼͤ͜Ό͍͊͡Έ͙ͤͻ 
͔͔ͭͤ͒ͤͼ͚͜ ͯ ͍ͤ͊;͊ͤͤ͜ ͍ͫ͒͜;͊ͭΈ ͨͪͦ ͎͔͋͊͊ͭͦ͊ͫͨͭͤͫͭ͟͜Έ ͦ͋ͪ͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡Φ 
˭͎͊͊͡Έ͍ͤͦ͒ͦͣͦ͜Σ ΅ͦ ͔͍͒ͦͤ͒͊ͤ͊ ͙͔ͣͫͭͼΈ͊͟ ͍ͤ͊;͊͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ 
͍͍͒͋ͯ͊͊ͫ͜͡Ύ ͨͦ͊͘ ͔͙ͣ͗͊ͣ ͦͼͤ͜Ό͍͊͡Έ͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜Σ ͙ͦ͟͡ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͍͊ͫͤͦ͡͝ 
͙͒ͯͣ͟ ͯ;͍ͤ͜Σ ͙͙ͪͭ͟;͔ͤ ͙͔ͦͫͣͫͤͤ͡Ύ ͙͔ͣͫͭͼΈ͎ͦͦ͟ ό͔ͦͪͣ͊͘͟Σ ͍͍ͭͦͪ͜ ͒͡Ύ ͍ͫͨͯ͜ύ 
͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͙͋ͯ͡ ͍͒ͫͯͭͤ͜͜Φ ˹͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍͙ͪͦͭͯ͘͟ 
͙͔ͣͫͭͼΈͦ͟͝ ͍͙ͦͫͭ͜ ͔ͨͪͦ͋ͣ͊͡ ͻͯ͒ͦ͗ͤ͜ͻ ͍ͫͣ͊͟͜Σ ͔ͦͪͣ͊͘͟ ͯ ͍ͫͨ͊͜ͼΈͦͣͯ͟ 
͍ͤ͊;͊ͤͤ͜ ΄ͦ͟͡Ύ͍ͪ͜Σ ͍͙͎ͣ͊͊Ί ͙ͪͦͪͦ͋͘͟ ͚ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

˨ͦͼ͜͡Έͤͦ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͼͤͤͫͭ͜͜Έ ς ͺͦͫͦ͜͡ͺͫΈ͔͟ ͨͦͤΎͭͭΎΣ ͊͘ 
͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͫͦͼ͊͜͡Έͤͦ-͙ͫͭͦͪ͜;͔ͤ ͤ͊͘;͔ͤͤΎ ͔͍͙ͨͤͻ 
Ύ͍͙΅ ͚͒ͫͤͦͫͭ͜͜ ͒͡Ύ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͙͍͍ͤ͒͒͜͜͜Φ ˿͊ͣ ͨͪͦͼ͔ͫ ͜ ͨͪͦͼ͔͒ͯͪ͊ ͍͙͋ͦͪͯ 
ͤ͊ ͋͊͘͜ ͼ͔͚ͤͤͦͫͭ͜ ͙͍ͤ͊͊͘ΊͭΈͫΎ ͦͼͤͦ͜͟Ό ό̅ͦͫͦ͜͡ͺ͜ΎΣ нллпΣ ͫΦ рмнύΦ 

˭ͤ͊;͙͚ͤ ͔͔ͤͭͪͫ͜ ͯ ͔ͣ͗͊ͻ ͊ͤ͊͘͘;͔ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͍͙͙͊͟͟͡ΌͭΈ ͨͪ͊ͼ͜ 
˶Φ ˴ ͍ͦ͊͡ΈΣ ͯ Ύ͙͟ͻ ͍͐ͪͯͤͭͦͤͦ ͍ͨͪͦ͊ͤ͊ͦ͊ͤ͘͜͜͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͔͔͙ͫͭͭ;͙ͤͻ ͦͼͤͦ͜͟ ͯ ͎ͣͦͦ͒ͦͦ͡ ͨͦͦͤͤ͟͜͡Ύ ͯ ͫͺ͔ͪ͜ ͙ͣͯ͘;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΤ ͙͒ͦͫͭΈ 
͍ͨͦͤͦ ͍͙͍͔ͫͭͤ͜͜͡ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͦͫͤͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͻͯ͒ͦ͗ͤΈͦ-
͔͔͙ͫͭͭ;͙ͤͻ ͦͪ͜Ίͤͭ͊ͼ͚͜Σ ͊ ͭ͊ͦ͗͟ ͙ͪͦͪͭͦ͘͟ ͔ͺ͔͙͍ͭͤ͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͔͙ͫͭͭ;ͤͦ-ͼ͎ͤͤͫͤͦͦ͜͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͣͦͦ͒͜͡ ͒ͦ ͙ͣͯ͘;͎ͤͦͦ 
͙͔ͣͫͭͼ͍ͭ͊ ό˴͍ͦ͊͡ΈΣ мффмύ.   

˥Φ ˽ ͊͒͊͊͟͡ ͨ͒͜ ͔͔͙ͫͭͭ;͙ͤͣ ͦͼͤ͜Ό͍͊ͤͤΎͣ ͪͦͯͣ͘͜Ί ζͨͪͦͼ͔ͫ ͜ ͔ͪͯ͘͡Έͭ͊ͭ 
͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͤ͊͘;ͯ΅ͦͫͭ͜ ͔͔͍ͨͪ͒ͣͭ͜ ͜ Ύ͍͙΅Σ ΅ͦ ͦͭͦ;ͯΌͭΈ ͡Ό͙͒ͤͯΣ ͘ ͙ͨͦ͘ͼ͚͜ 
͝͝ ͯΎ͍͔ͤ͡Έ ͨͪͦ ͔͔ͨͪͪ͊ͫͤ͟Φ ˤ͍͒ͨͦ͒ͤͦ͜͜ ͙͔ͣͫͭͼΈ͔͟ ͍ͤ͊;͊ͤͤΎ ͦͼͤ͜Ό͍͊ͤͤΌ 
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ͫͭͦͫͯΊͭΈͫΎ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͤ͊͘;ͯ΅ͦͫͭ͜ ͻͯ͒ͦ͗ͤ͜ͻ ͍͍ͭͦͪ͜ ;͙ ͻͯ͒ͦ͗ͤ͜ͻ ͍ͦ͋ͪ͊͘͜ ͘ 
͙ͨͦ͘ͼ͚͜ ͯΎ͍͔ͤ͡Έ ͯ;͍ͤ͜ ͨͪͦ ͔͔ͨͪͪ͊ͫͤ͟η ό˽͊͒͊͊͟͡Σ нллуΣ ͫΦ млпύΦ 

ˣ͊ͯ͘Ό;͙ͫΈ ͤ͊ ͙ͨͦ͘ͼ͜Ύͻ ˥Φ ˽ ͙͊͒͊͟͡ ΅ͦ͒ͦ ͊ͯ͘͡;͔ͤͤΎ ͯ;͍ͤ͜ ͒ͦ 
ͦͼͤ͜Ό͍͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͙͔ͣͫͭͼ͍ͭ͜ ͚ ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͊ ͼ͚͜ ͍ͦͫͤͦ͜ 
͔͔͙ͫͭͭ;͙ͤͻ ͔͍͒͊͜͜͡ ͜ ͍ͫͣ͊͟͜Σ ͍͍͊͗͊Ίͣͦ ͊͘ ͒ͦͼ͜͡Έ͔ͤ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͍ͣͦͭ͊ͼ͚͎ͤͦͦ͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͍ͨ͒ͭ͜͜͟͜͡ ͒ͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 
͍ͫͨ͊͜ͼΈ͎ͦͦ͟ ͔ͣ͊ͭͪ͊ͯ͜͡ ͙ͫͨͪΎΊ ͙͚ͫͨͪͣ͊ͤͤΌ ͍ͦ͊͟͡Έ͎ͤͦͦ ͍ͭͦͪͯ ͔ͤ 
͍͔͒ͫͭͦͪͦͤͤͦ͜Σ ͊ ͍ ͍͔ͫͭ͊ͤͤ͘͜͜͡ ͘ ͍͙͙͊ͫͤͣ͡ ͔͔͙ͤͭͪͫ͊ͣ͜Φ ˽͒͜ ;͊ͫ ͍ͨͦͪͤ͜Ύ͡Έ͙ͤͻ 
͚͒͜ ͙͍͎ͦͫͦ͋ͦͦ͡ ͤ͊͘;͔ͤͤΎ ͍ͤ͊͋ͯ͊Ί ͍ͨͦͪͤ͜ΎͤͤΎ ͔͒͊͜͡Έ͙ͤͻ ͯΎ͍͔ͤ͡Έ ͍ͨ͒ͭ͜͜͟͜͡ 
ͨͪͦ ͔͔ͨͪͪ͊ͫͤ͟Σ ͔͒ͦͫͦͤ͊͟͡ ͘ ͨͪͦΎ͍͙͊ͣ ͝ͻ ͫͣ͊ͯ͟ ͤ͊ ͔͍͙͚ͨͤ ͍ͦ͊͟͡Έ͙͚ͤ ͍ͭͪ͜Φ 

̂ ͊ͤ͊͘͘;͔ͤͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͒ͦͼ͜͡Έͤͦ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ ͍ͪ͊ͻ͍ͯ͊ͤͤΎ 
͍͊͘Ίͣͦ͒͜͝ ͣ͗͜ ͔͔͙ͫͭͭ;͙ͤͣ ͔͒͊ͦͣ͜͡ ͜ ͫͣ͊ͦͣ͟ ͒͊Ί ͨͦ΄͍ͭͦͻ ͒͡Ύ ͎ͤ͊ͫͭͯͨͤͦͦ 
͍͔͔ͫͭͪ͒͗ͤͤΎΥ ͫͣ͊͟ ͍͙͙ͤ͊͟Ί Ύ͟ ͔ͪ͊͟ͼ͜Ύ ͤ͊ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͻͯ͒ͦ͗ͤΈ͎ͦͦ Ύ͍͙΅͊ 
ͯΎ͍͔ͤͤ͡Ύͣ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͨͪͦ ͔͔ͨͪͪ͊ͫͤ͟Σ ͒ͦͫͦͤ͊ͫͭ͟͜͡ΈΣ ͍͔͒ͦͪ΄͔ͤͫͭ͜Έ ͯ 
͙͔ͣͫͭͼ͍ͭ͜Σ ͭͦ͋ͭͦ ͔͒͊͜͡Τ ͊ ͔͒͊͜͡Έͤ͜ ͯΎ͍͔ͤͤ͡Ύ ͍͙͙ͤ͊͟ΌͭΈ ͯ ͔ͪͯ͘͡Έͭ͊ͭ͜ 
ͦͼ͎ͤͤͦͦ͜ ͙͚ͫͨͪͤΎͭͭΎ ͙͔ͣͫͭͼ͍ͭ͊Σ ͯ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͔͎͍ͪ͊ͯ͊ͤͤΎ ͙͍ͤ͒͒͊͜͜ ͤ͊ ͭ͜ ;͙ 
ͤ͜΄͜ ͻͯ͒ͦ͗ͤ͜ Ύ͍͙΅͊ ό˽͊͒͊͊͟͡Σ нллуΣ ͫΦ млпύΦ 

ˢ͙͍ͭͤ͊͟ ͦͼͤ͜Ό͍͊͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ ͔ͨͦͦ͗ͤͤ͜͡Σ ͍͍͒ͨͦ͒ͤͦ͜͜ 
͒ͦ Ύ͎ͦͦ͟ ͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͙͚ͤ ͔͔ͤͭͪͫ͜Σ ͔ͨͦͭͪ͋͊ Ί ζ͙͍͊ͭͤͦ͟Ό ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Ό 
͡Ό͙͙͒ͤ ͤ͊ ͚ͭͦ ;͙ ͤ͜΄͙͚ ͔͔ͨͪ͒ͣͭ ͊͋ͦ Ύ͍͙΅͔ ͚͒ͫͤͦͫͭ͜͜Σ ͍ͨͦΩΎ͊ͤͦ͘Ό ͘ 
͙͙͍͙͙ͨͦͭͤͣ͘ ͔ͣͦͼ͜Ύ͙ͣΣ ͍͔ͫͭ͊ͤͤ͡Ύͣ ͒ͦ ͨͤ͊ͤͤ͘͜ΎΣ ͒ͦ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͭ͜ΊΌ ;͙ 

ͤ͜΄ͦΌ ͒͜Ύ͡Έͤͫͭ͜Όη ό˥ͦͤ;͔͊ͪͤͦ͟Σ мффтΣ Φͫ нонύΣ ζͺͦͪͣ͊ ͨͪͦΎ͍ͯ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ 

͔͙ͨͦͭͪ͋Σ Ύ͊͟ ͔͔͊͋ͨ͘͘;ͯΊ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͤ͊ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͔͙ͣͭ 
͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͙ͭͣ ͙ͫ͊ͣͣ ͙ͫͨͪΎΊ ͦͪ͜Ίͤͭ͊ͼ͜͝Σ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ό ͘ ͍͙͙ͤͦͣ 
ͺ͙͊ͭ͊ͣ͟η όˢ͙͋͒ͯͤ͊͡͡Σ мфтсΣ ͫΦ ттύΣ ζ͙͍͔͊ͭͤ͟ ͍ͨͤ͊͊͘͜͡Έ͔ͤ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ 
͍ͤ͊;͊ͤͤΎ ͜ ͨͪ͊ͼ͜η ό̅ͦͫͦ͜͡ͺͫΈ͙͚͟ ͍͙ͫͦͤ͟͡Σ мфуфΣ ͫΦ пфύΣ ζ͚ͤ͊ͫͭͦͭͤ͜͜΄͙͚ ͙ͫͭͣͯ͡ 
͎͔ͤ͊ͪͦͣ͊͒͗ͤͤΎ ͤ͊ͤ͘ΈΣ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͍ͭͦͪ;͎ͦͦ 
͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙ͪͦ͋ͦͭη ό˽͙ͫͻ͎͙ͦͦ͡ΎΣ нллоΣ ͫΦ нонύΦ 

͔͚́ͪͭ͜ ς ͍ͭͦͪ;ͦ-͔ͪͯ͘͡Έ͙͍͙͚ͭ͊ͭͤ ς ͔ͭ͊ͨ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͙ͨͪ͊ͭ͟;͙ͤͻ ͍ͦ͊͟͡Έͤͦ-ͻ͍͙ͦͪͦͻ ͍͙ͤ͊;ͦ͟ ͘͜ ͔ͣͭͦΌ ͍͙ͪͦͭͯ͘͟ ͙ͣͯ͘;ͤͦ-
͔͔͙ͫͭͭ;͎ͤͦͦ ͫͣ͊ͯ͟ ͍ͨ͒ͭ͜͜͟͜͡Φ ͔͚̇ ͔ͭ͊ͨ ͔͔ͨͪ͒͋͊;͊Ί ͍͙ͨ͒͜΅͔ͤͤΎ ͙͔ͨͪͦͪͭͭͯ͜ 
͍ͭͦͪ;ͦ-͔ͪͺ͔͙͍͙ͫͤ͟͡ͻ ͺͦͪͣ ͙ͪͦ͋ͦͭΣ ͍ͭͦͪ;͔ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͤ͊͋ͯͭͻ 
͍ͫͨ͊͜ͼΈ͙͟ͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜Σ ͝ͻ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͚ ͔͊ͪͨͤͤ͘͟͜͡ΎΦ 
˻͍͙͙ͫͤͦͤͣ ͔͙ͣͭͦ͒͊ͣ ͦͤ͊͘;͔͎ͤͦͦ ͔ͭ͊ͨͯ Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͍ͣ͒͊͊ͫͦ͋͘͜͜Τ 
͔ͣͭͦ͒ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ͨͦͪͤ͜ΎͤͤΎ ͍͙͍ͦͤ͊ͫ͟Έ͙͟ͻ ͔͔ͤͭͪͨͪͭ͊͜ͼ͚͜ ͭͦ΅ͦ. 

̒ͫͭ͟͜Έ ͔͔͙ͫͭͭ;͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͊Ί ͎ͣͦͯ͘ ͙͙͙ͨͦͫͭ͡ ͍͙ͪ͊ͤͫͭ͘͜Έ 
ͯ͟͡Έͭͯͪͤͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͊͘ ͪ͊ͻͯͤͦ͟ ͦ͊͟͡͡Έ͙ͤͻ ͙͔ͣͫͭͼΈ͙͟ͻ ͔͚ͪ͊͜͡Σ 
ͦͪ͜ΊͤͭͯΌ;͙ ͯ;͍ͤ͜ ͔ͤ ͤ͊ ͔ͣͻ͊ͤ͜;͔ͤ ͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͊ ͤ͊ 
͙͍͔͊ͭͤ͟ ͍ͭͦͪ;͔ ͍͊ͫͦ͘ΊͤͤΎ ͙͔ͣͫͭͼ͍ͭ͊ ͎ͪ͒ͤͦͦ͜ ͪ͊͟ΌΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣΣ 
͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͨͦ͊͊ͫͤͦ͘͟͡͝ ͙ͪͦ͋ͦͭ ͍ͨͦΩΎͯ͘ΊͭΈͫΎ ͘ ͍ͨͦͤͦͼ͙ͤͤͣ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ 
ͪ͊͟Ί͍ͤ͊͘;͎ͦͦ ͨ͒͜ͻͦ͒ͯΣ ͪͦ͘΄͙͔ͪͤͤΎͣ ͜ ͎͋͊͊͘;͔ͤͤΎͣ ͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͫͭͦͪͯ ͍ 
ͣͪͦͫͦ͜͟ͼͯͣ͜͜Φ ˽͊ͣΩΎ͙ͭ͟ ͎ͤ͊ͪͦ͒ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ ͍͙͊͘͘;͚͊ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ 
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͙͡΄͔ ͘ ͤ͊ͦ;ͤͦ-͜͡Ό͙͍ͫͭͪ͊ͭͤͦΌ ͔ͣͭͦΌΣ ͊ ͔ͤ Ύ͟ ͙ͭͨ ͻͯ͒ͦ͗ͤΈͦ͝ ͍ͭͦͪ;ͦͫͭ͜Σ ΅ͦ 
ͦ͋ΩΊ͒ͤͯΊ ͍ ͫͦ͋͜ ͔ͣ͊ͭͪ͊͜͡Έ͔ͤ ͍͙͙ͪͦ͋ͤͼ͍ͭͦ ͭ͊ ͒ͯͻ͍ͦͤͯ ͯ͟͡ΈͭͯͪͯΦ 
˻͚͔ͤ͊ͦͣͤͤ͘͡Ύ ͘ ͔ͣ͊ͭͪ͊͜͡ΈͤͦΌ ͫͨ͊͒΅͙ͤͦΌ ͙͎ͣͤͯͦͦ͡ ͍͒ͦͦ͘͡ΎΊ ͨ͒ͭ͊ͣ͜͜͟͡ 
͎͙͋͡΄͔ ͙ͪͦͯͣͭ͘͘͜ ͒ͯͻ͍͙͚ͦͤΣ ͔͔͙ͫͭͭ;͙͚ͤ ͍ͫͭ͜ ͙ͭͻΣ ͻͭͦ ͙͍͗ ͜ ͍͙͍ͭͦͪ ͒ͦ ͤ͊ͫΣ 
͔ͦͤͪͭͤͦ͟͟ ͯΎ͍͙͙ͭ ͫͨͦͫ͋͜ ͙͗ͭͭΎΣ ͙͒ͯͣ͟ ͡Ό͔͚͒Σ ͙͔ͫͫͭͣͯ ͼ͔͚ͤͤͦͫͭ͜ 
͔͔ͨͦͨͪ͒ͤ͜ͻ ͔ͨͦͻ ό˿ͭͪ͜͡Έͦ͟Σ нлммύΦ 

˻͔ͭ͗Σ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ͨ͒ͭ͜͜͟͜͡ ͘͜ ͙͚ͫͨͪͤΎͭͭΎ ͭ͊ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ 
͍ͦ͊͟͡Έͤͦ-ͻ͍͙ͦͪͦͻ ͍͍ͭͦͪ͜ ͔͔ͨͪ͒͋͊;͊ΊΥ  

- ͦͪ͜Ίͤͭ͊ͼ͜Ό ͤ͊ ͪͦ͘΄͙͔ͪͤͤΎ ͔͔͎ͨͪ͒ͣͭͤͦͦ ͨͦ͡Ύ ͎ͤ͊ͪͦ͒ͤͦͦ ͭ͊ 
ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͙͔ͣͫͭͼ͍ͭ͊Σ ͯ Ύ͔͟ ͍͟͡Ό;͊ΊͭΈͫΎ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ ͤ͊ ͍͙Ύ͍͔ͤͤ͡ΎΣ 
͙ͪͦͪͭͭ͘͟ΎΣ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͝͝ ͻͯ͒ͦ͗ͤ͜ͻ ͔͔͍ͤͭͪͫ͜͜ ͜ ͔ͨͦͭͪ͋Σ ͍͙ͪͦͭͦ͘͟ 
͔͚͒͋ͤͦͫͭ͘͜ ͭ͊ ͤ͊ͻ͙͍͜͡Σ ͔͍ͤͤ͊ΩΎ͙͍͙͚͘͡ ͻ͔͊ͪ͊ͭͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͙͍͍ͨ͜͡Τ  

- ͍͒ͦͣͤͯ͊ͤͤ͜Ύ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ΅ͦ ͍͙͍ͪͦ͊͘ΌͭΈ ͔ͤ ͭ͜͡Έ͙͟ ͙͍͔ͨ͊ͫͤ 
͙͚ͫͨͪͤΎͭͭΎ ͙͔ͣͫͭͼ͍ͭ͊Σ ͊ ͚ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͚͟ ͨͦ΄ͯ͟Σ ͍ͭͦͪ;ͯ ͤ͜͜ͼ͙͍͊ͭͯ͜Σ 
͚ͫ͊ͣͦͫͭͤͫͭ͜͜ΈΣ ͙͙ͪͭ͟;ͤͫͭ͜ΈΤ  

- ͎͙ͯͣ͊ͤͫͭ͜;ͤͯ ͭ͊ ͙͍ͦͣͯͤ͊ͭͤͯ͟͜͟ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͚͒͜Σ ΅ͦ 
͍͙͍ͫͯ͊ΌͭΈ ͤ͊ ͔ͨͪ΄͙͚ ͨ͊ͤ͡ ͣͦͪ͊͡Έͤͦ-͔͔͙ͫͭͭ;ͤ͜Σ ͔ͣͦͼ͚ͤ͜͜ ͔͙͊ͫͨͭ͟ 
͍͙ͻ͍ͦ͊ͤͤΎ ΄ͦ͟͡Ύ͍ͪ͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͤ͊;ͦ͟ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͍͙ͭͦͪ͊ͣ 
͙͔ͣͫͭͼ͍ͭ͊Φ 
˨ͦ ͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͍͙͍ͦͤ͊ͫ͟Έ͙͟ͻ ͺͦͪͣ ͊ͯ͘͡;͔ͤͤΎ ͍ͨ͒ͭ͜͜͟͜͡ ͒ͦ ͍ͦ͊͟͡Έͤͦ-

ͻ͍͎ͦͪͦͦͦ ͙͔ͣͫͭͼ͍ͭ͊ ͔͙ͤ͊͗ͭ͡Έ ͻͦͪΣ ͍ͦ͊͟͡Έ͙͚ͤ ͊ͤͫ͊ͣ͋͡ΈΣ ͎ͯͪͭͦ͟ ͡Ό͙͔͍͋ͭ͜͡ 
͍ͦ͊͟͡Έͤͦ-ͻ͍ͦͪͦͦ͝ ͙͙ͣͯ͘͟Φ ̂;͊ͫͭΈ ͍ͨ͒ͭ͜͜͟͜͡ ͯ ͍ͦ͊͟͡Έͤͦ-ͻ͍͚ͦͪͦ͜ ͍͙͍ͦͤ͊ͫ͟Έ͚͟͜ 
͍ͭͦͪ;ͦͫͭ͜ ͙ͫͨͪΎΊ ͍͙͍ͪͦͭͦ͘͟͜ ͙ͣͯ͘;͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜Σ ͙͍͊ͭͯ͘͟͜Ί ͙͔ͣͫͭͼΈ͔͟ 
͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͚ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎΦ  

˾ͦ͋ͦͭ͊ ͍͙͍ͦͤ͊ͫ͟Έ͎ͦͦ͟ ͔͙͍ͦͭͯ͟͟͡ ͍͙͊͗͒͘ ͍͙ͨͦͤͤ͊ ͙ͣ͊ͭ ͔ͪͯ͘͡Έͭ͊ͭͦͣ 
ͦͤ͟ͼ͔ͪͭͤ͜ ͍͙͙ͫͭͯͨΣ Ύ͟͜ ͍͙͍ͪͦ͊͘ΌͭΈ ͔͔ͤͭͪͫ͜ ͒ͦ ͙ͣͯ͘;ͤͦ͝ ͍ͭͦͪ;ͦͫͭ͜ Ύ͟ ͯ 
͍͙͍ͦͤ͊͟ͼ͍͜Σ ͭ͊͟ ͜ ͫͯ͡ͻ͊;͍͜Σ ͍͙ͻ͍ͦͯΌͭΈ ͭ͊͟͜ ͙ͦͫͦ͋ͫͭͫͤ͜͜ ͙͙ͪͫΣ Ύ͟ 
͎͍ͦͪ͊ͤͦ͊ͤͫͭ͘͜͜ΈΣ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜ΈΣ ͦͻ͚͊ͤͫͭ͜ΈΣ ͯ͟͡Έͭͯͪͯ ͍͔͙ͨͦ͒ͤ͜͟ ͤ͊ ͫͼ͔ͤ͜ ͜ ͍ 
ͨͦ͋ͯͭ͜Σ ͯͣͤͤ͜Ύ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͍͊ͫͤ͜͡ ͔ͣͦͼ͜͝ ͚ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͝ͻ ͍͙Ύ͍Φ  

˨͜Ί͍ͦΌ ͺͦͪͣͦΌ ͊ͯ͘͡;͔ͤͤΎ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͒ͦ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ 
͍ ͨͦ͊ͯͪͦ͘;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ Ί ͙͒ͭΎ;͊ ͺ͊ͪͣͦͤ͜͜͡ΎΣ ͯ;͊ͫͭΈ ͯ Ύ͚͟͜ ͣͦ͗ͯͭΈ ͙͋ͪ͊ͭ 
΄ͦ͟͡Ύͪ͜Σ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͍ ͙ͣͯ͘;͙ͤͻ ΄ͦ͊͟͡ͻΣ ͫͭͯ͒͜ΎͻΣ ͋͊ͭΈ͙͟Σ ͯ;͙͔ͭ͜͡Σ Ύ͟͜ 
͍ͦͦ͒͜͡ΌͭΈ ͎ͪͦΌ ͤ͊ ͔ͤͫͭͪͯͣͤͭ͊͜ͻΣ ͍ͫͨͦͣ͜Σ ͨͪͦͺ͔͚ͫͤ͜͜ ͙͙ͣͯ͊ͤͭ͘͟Φ ͍͙́ͦͪ 
ͣͯ ͙͘;͎ͤͦͦ ͺͦ͡Έͦͪͯ͟͡ ͍ͫͦΊͪ͒ͤͦ͜ ͊ͯͣͯ͟͡ΌΌͭΈ ͯ ͫͦ͋͜ ͔͔͙ͫͭͭ;͙͚ͤ ͍͒ͦͫ͒͜ 
ͤ͊ͪͦ͒ͯΣ ͍͔ͯͭͪ͒͗ͯΌͭΈ ͍͙ͫͦ͟͜ ͣͦͪ͊͡Έͤ͜ ͚ ͒ͯͻ͍ͦͤ͜ ͼͤͤͦͫͭ͜͜ ͙͗ͭͭΎΦ ˿͔͊ͣ ͭͦͣͯ 
͍͊ͪͭͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ͙ͣͯ͘;͚ͤ͜ ͪͦ͋ͦͭ͜ ͘͜ ͫͭ͊ͪ΄͙͙ͦ͊ͫͤ͊ͣ͟͟͡ ͼ͔͚ 
͍͙ͻ͍͙͚ͦͤ ͔ͨͦͭͤͼ͊͜͡ ͤ͊ͪͦ͒ͤͦ͝ ͙ͣͯ͘;ͤͦ͝ ͍ͭͦͪ;ͦͫͭ͜Φ ˭͊ͼ͍͔͊ͤ͊͜͟͡ ͍͎ͯ͊͊ 
͎ͪͦͣ͊͒ͫΈͦͫͭ͟͜ ͒ͦ ͺͦ͡Έͦͪͯ͟͡ ͙ͫͨͪΎΊ ͙͍͊ͭ͊͘͟͜ͼ͜͝ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͙ͤ͊ͪͦ͒ͤͻ 
͙͍ͣͯ͊ͤͭ͘͟͜Σ ͍͍ͫͨ͊͜͟͜Σ ͻ͍ͦͪ͜Φ  

́͊ͦ͗͟ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͔͔ͭͤ͒ͤͼ͜Ύ ͍͊ͫͦ͘ΊͤͤΎ ͚ ͍͙ͪͦͭͯ͘͟ ͺͦ͡Έͦͪͤͦ͟͡͝ 
͙ͭͪ͊͒ͼ͜͝ ͙ͣͦͦ͒ͣ͡ ͨͦͦͤͤ͟͜͡ΎͣΥ ͍͟͡Ό;͔ͤͤΎ ͺͦ͡Έͦͪͯ͟͡ ͍ ͻͯ͒ͦ͗ͤΌ 
ͫ͊ͣͦ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͎ͦ͡Ύ͍͒͜Σ ͺ͔͙͍͍ͫͭ͊͜͡Σ ͦͤ͟ͼ͔͍ͪͭ͜Φ ͔̇ ͍͙ͤ͊͒͘;͚͊ͤͦ 
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͍͙͍͊͗ͦ͡ ͒͡Ύ ͍͙ͻ͍͎ͦͤͦͦ ͣͦͪ͊͡Έͤͦ-͔͔͙ͫͭͭ;͎ͤͦͦ ͍͙͍ͨͯ͡ ͤ͊ͪͦ͒ͤͦ͝ ͍ͭͦͪ;ͦͫͭ͜ 
ͤ͊ ͨ͒ͪͦͫͭ͊͜Ό;͔ ͨͦͦͤͤ͟͜͡ΎΦ  

;͙͔̂ͭ͡Ό ͍͊ͪͭͦ ͙͡΄͔ ͍͒͜΄͙ͯ͊ͭ͟ ͚ ͍͙͙͙ͦͪͫͭ͊ͭ͟ ͯ ͍͚ͫͦ͝ ͪͦ͋ͦͭ͜ ͼ͔͚ 
͍͙ͻ͍͙͚ͦͤ ͔ͨͦͭͤͼ͊͜͡ ͤ͊ͪͦ͒ͤͦ͝ ͙ͣͯ͘;ͤͦ͝ ͍ͭͦͪ;ͦͫͭ͜Φ ̂ ͙ͤ͊ͪͦ͒ͤͻ ͍͙͘;͊Ύͻ 
ͯͫͭͪ͘͜;͊ΌͭΈͫΎ ͙ͦͤ͊͘͟ ͫͭ͊ͪͦͯͪ͊ͤͫ͟͝Έͦ͟͝Σ ͒ͦͻ͙͙ͪͫͭΎͤͫΈͦ͟͝ ͭ͊ ͻ͙͙ͪͫͭΎͤͫΈͦ͟͝ 
ͯ͟͡ΈͭͯͪΦ ́ͦͣͯ ͙ͣ ͫͦ͋͜ ͔ͤ ͯΎ͍͡ΎΊͣͦ ˾͍͒͊͘͜ ͔͋͘ ͯͭ͟͜Σ ˤ͔͙ͦ͒ͤ͟͡Ύ ς ͔͋͘ ͙͙ͨͫ͊ͤ͟Σ 
˿͍Ύͭͦ͝ ͚́ͪ͜ͼ͜ ς ͔͋͘ ͔͟͡;͊ͤͤΎΣ ͍ͤ͊ͭ͜Έ ͙͍ͤ͊͊͘Ίͣͦ ͼ͔ ͍ͫΎͭͦ ζ˭͔͔͙͙ͤͣ͡ ͍ͫΎ͙ͭ͊ͣηΦ 
˻Φ ʕ ͚ͦͪͦͨ͊ ͊ͤ͊͘͘;͙͍Σ ΅ͦ ζͯͭ͟Ύ ς ͼ͔ ͙͍ͫͣͦ͡ ͯͪͦ͗͊ΌΣ ͙ͨͫ͊ͤ͊͟ ς ͼ͔ ͙͍ͫͣͦ͡ 
͔ͤ͊ͪͦ͒͗ͤͤΎ ͍͔ͫͤΎ͎ͤͦͦ ͫͦͤͼΎΦ ˭͔͔͙ͤͣ͡ ͎͜͡͡Ύͣ ͤ͊΄͜ ͔͙ͨͪ͒͟ ͦͻͦͪͦͤΎ͙͡ ͍ͫͦΊ 
͙͗ͭͦ͡ ͍͒͜ ͔ͤ;͙͙ͫͭͻ ͒ͯͻ͍͜ ς ͪ ͯͫ͊ͦ͟͡Σ ͍ͣ͊ͦ͟Χη όˣ͍ͦͦͭͦ͡Σ мффтύΦ  

˿͔͊ͣ ͭͦͣͯ ͍͊ͪͭͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ͪͦ͋ͦͭ͜ ͘ ͙ͨ͒ͭ͊ͣ͜͜͟͡ ͍͙ͻ͍͙͚ͦͤ 
͔ͨͦͭͤͼ͊͜͡ ͎ͤ͊ͪͦ͒ͤͦͦ ͙ͣͯ͘;͎ͤͦͦ ͍ͭͦͪͯΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ 
˽͍͒ͫͯͣͦͯ͜Ό;͙Σ ͎͙ͤ͊ͦͦͫͣͦ͡ ͤ͊ ͤ͊͘;͔ͤͤ͜ ͔͎ͨͦͭ͊ͨͤͦͦ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
͔͙ͣͭͦ͒;͙ͤͻ ͊ͫ͊͒͘Σ ͎͒ͤͦ͘͜ ͘ ͍͙ͤ͊͘;͔͙͙ͤͣ ͔͙ͭ͊ͨ͊ͣΥ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-
͔͍ͫͨͦͤͯ͊͟͡Έ͙ͤͣΣ ͙͊ͤ͊ͭ͜͡;ͤͦ-ͦͼͤ͜Ό͍͊͡Έ͙ͤͣ ͭ͊ ͍ͭͦͪ;ͦ-͔ͪͯ͘͡Έ͙͍͙ͭ͊ͭͤͣΦ  

˻͔ͭ͗Σ ͍͙ͪͦͭͦ͘͟ ͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͎ͤͦͦ ͫͣ͊ͯ͟ ͍ͨ͒ͭ͜͜͟͜͡ ͔͙͊͗ͭ͘͡Έ ͍͒͜ 
Ύͦͫͭ͟͜ ͍͊ͫͦ͘ΊͤͤΎ ͙͙ͤͣ ͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘ΈΣ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͜ ͍ͣͤ͜ΈΣ ͍ͪͤ͜Ύ 
͎͊͊͘͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͍͙ͪͦͭͯ͘͟ ͚ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͭͦͪ;͙ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ͚͎ͨͦͫͭͤͦͦ͜ 
͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͍ͭͦͪ;͎ͦͦ ͨͦ΄ͯͯ͟Φ ˤͦ͊͟͡Έͤͦ-ͻ͍ͦͪͦ͊ ͪͦ͋ͦͭ͊ ͍ ΄ͦ͟͜͡ Ί ͍͙͍͙͊͗ͣ͡ 
͔͔͒͗ͪͦͣ͡ ͜ ͊ͫͦ͋ͦͣ͘ ͍͙ͪͦͭͯ͘͟ ͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͎ͤͦͦ ͫͣ͊ͯ͟ ΄ͦ͟͡Ύ͍ͪ͜ 
͍͎ͨ͒ͭͦͦͦ͜͜͟͡ ͍ͯ͜͟Φ ˿͙͚ͨͪͣ͊ͤͤΎ ͚ ͔ͣͦͼ͚ͤ͜͜ ͔͔͙͍ͨͪ͗͊ͤͤΎ ͯ;ͤΎ͙ͣ ͙ͣͯ͘;͙ͤͻ 
͍͍ͭͦͪ͜ ͺͦͪͣͯΌͭΈ ͯ ͙ͤͻ ͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͙͚ͤ ͫͣ͊͟Σ ͙͒ͦ͋ͪͦ͘;͙͍ͫͭ͜͡ΈΣ ͡Ό͍͋ͦ ͒ͦ 
ͨͪ͊ͼ͜Σ ͒ͦ ͙͙ͨͪͪͦ͒ ͭ͊ ͤ͜΄͜ ͣͦͪ͊͡Έͤ͜ ͚ ͔͔͙ͫͭͭ;ͤ͜ ͨͦ;ͯͭͭΎΦ  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͤ͊ ͦ͗ͤͦͣͯ͟ ͘ ͔͍ͭ͊ͨ͜ ͔͙͙ͣͭͦ͒͟ ͍͙ͪͦͭͯ͘͟ ͙ͣͯ͘;ͤͦ-
͔͔͙ͫͭͭ;͎ͤͦͦ ͫͣ͊ͯ͟ ͍ͨ͒ͭ͜͜͟͜͡ ͯ ͨͪͦͼ͔ͫ͜ ͍ͫͨ͊͜ͼΈ͎ͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͍ͨͦͫ͒ͦͤͦ͜͡ 
͒ͦͫΎ͎͊͊ͫ͡Ύ ͍͔ͨͦͫͭ͊ͤ͊͡ ͔ͣͭ͊ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ ͔͔͍͙͙ͨͪͪͭ͜ ͔͙ͣͭͦ͒, 
͙͚͙ͨͪͦͣ ͚ ͙͊ͫͦ͋͘ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙ͪͦ͋ͦͭ ͘ ͯ;ͤΎ͙ͣ ͍͎ͨ͒ͭͦͦͦ͜͜͟͡ ͍ͯ͜͟Φ 

˽ͦ͒͊͡Έ΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͨͦͭͪ͋ͯΌͭΈ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦΣ ΄͡Ύͻ͙Σ 
ͺ͙ͦͪͣ ͭ͊ ͔͙ͣͭͦ͒ ͍͙ͪͦͭͯ͘͟ ͙ͣͯ͘;ͤͦ-͔͔͙ͫͭͭ;͎ͤͦͦ ͫͣ͊ͯ͟ ͍ͨ͒ͭ͜͜͟͜͡ ͯ ͨͪͦͼ͔ͫ͜ 
͍ͫͨ͊͜ͼΈ͎ͦͦ͟ ͍ͤ͊;͊ͤͤΎΦ 

 
˶˱́˩˾ˢ́̂˾ˢ 

1. ˢ͙͋͒ͯͤ͊͡͡Σ ˻Φ ˢΦ όнлмнύΦ ˽͔ͪͦ͋ͣ͊͡ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͔͙͚ͯͣͤ ͍ ͔͙͙ͭͦͪ ͙ 
͙͔ͨͪ͊ͭ͟͟ ͍·ͫ΄͔͎ͦ ͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˿͍ͦΦ ͔͎͎ͨ͒͊ͦ͊͜͟Σ м (Abdullina, O. A. 
(2012). The problem of pedagogical skills in the theory and practice of higher pedagogical 
education. Soviet pedagogy, 1). 

2. ˣ͍ͦͦͭͦ͡Σ ˤΦ ˢΦ όмффтύΦ ˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˽͔͎͎͙͒͊ͦ͊͟Σ пΣ 66ς72 (Bolotov, V. A. (1997). Designing professional 
pedagogical education. Pedagogy, 4, 66ς72). 

3. ˣ͍ͯͦ͊͘Σ ˻Φ ˨Φ όнллпύΦ ˽ͦ͜͡ͻͯ͒ͦ͗ͤΊ ͍͙ͻ͍ͦ͊ͤͤΎ Ύ͟ ͊ͫ͋͘͜ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͙ͣͯ͘;ͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍;͙͔͍ͭ͜͡ ͙͙ͣͯ͘͟ ό͍͔͊ͭͦͪͺΦ ͙͒ͫΦ ΦΦΦ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлнύΦ 
(Buzova, O. D. (2004). Poly-artistic education as a means of improving musical training of the 
future music teachers (PhD thesis abstract)). 
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4. ˤ͍ͦ͊͜͟ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͙ͨͫͻ͎ͦͦ͜͡Ύ όнллмύΦ ˴ΦΥ ˽͍ͪͦͫͭ͊͜ όAge and Pedagogical 
Psychology (2001). K.: Enlightenment). 

5. ˤͦͪ͊ͫͭͤ͊͘Ύ ͙ ͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ ͙ͨͫͻ͎͙ͦͦ͡Ύ όмфтфύΦ ˸ΦΥ ˽͍͔ͪͦͫ΅͔͙͔ͤ (Age and 
Pedagogical Psychology (1979). M.: Enlightenment). 

6. ˥ͦͤ;͔͊ͪͤͦ͟Σ ˿Φ ̂Φ όмффтύΦ ̂ͪ͊ͤͫ͟͝Έ͙͚͟ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͙ͫͦͤ͟͡Φ ˴ΦΥ ˶͙͋͒͜Έ 
(Honcharenko, S. U. (1997). Ukrainian Pedagogical Dictionary. K.: Lybid). 

7. ˴͍ͦ͊͡ΈΣ ˶Φ ˥Φ όмффмύΦ ˤ͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͯ;͙͔ͭ͡Ύ ͙ ͯ;͊΅͔͎ͦͫΎ ͍ ͨͪͦͼ͔͔ͫͫ 
ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ Ή͔͙ͫͭͭ;͔͙ͫ͟ͻ ͦͭͤͦ΄͔͙͚ͤ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͣͯ͘·͊͟͡Έ͎ͤͦͦ ͙͍ͫͯͫͫͭ͊͟ 
ό͍͔͊ͭͦͪͺΦ ͙͒ͫͫΦ Χ ͒-ͪ͊ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлмύ (Koval, L. H. (1991). Interaction of the teacher 
and student in the process of formation of aesthetic relations by means of musical art (PhD 
thesis abstract)).  

8. ˶͔ͦͤͭΈ͔͍Σ ˢΦ ˹Φ όмфуоύΦ ˻͋ͪ͊͘ ͙ͣͪ͊Φ ˮ͋ͪ͊ͤͤ͘·͔ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ 
͙͍͔͔͙ͨͪͦ͒ͤ͘ΎΥ ͍ н ͭΦ ́Φ нΦ (cc. 251ς261) (Leontiev, A. N. (1983). The image of the world. 
Selected psychological works: in 2 vol. Vol. 2. (pp. 251ς261)).  

9. ˸͙͍ͪͦͤͦ͊Σ ˶Φ ˹Φ όмфсфύΦ ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͍͔ͨͦͤ͊͊ͭ͘͡Έͤ·ͻ ͙͔͔͍ͤͭͪͫͦ ͯ 
͊ͤͦͣ͊͡Έͤ·ͻ ͔͔͚͒ͭ ό͍͙͔ͫͪ͊ͤͭ͡Έͤͦ ͫ ͚ͤͦͪͣͦύΦ ˸ΦΥ ˽͍͔ͪͦͫ΅͔͙͔ͤ (Myronova, L. N. (1969). 
Formation of cognitive interests in abnormal children (in comparison with norm). M.: 
Enlightenment). 

10. ˸ͯͻ͙ͤ͊Σ ˤΦ ˿Φ όнллпύΦ ˤͦͪ͊ͫͭͤ͊͘Ύ ͙ͨͫͻ͎͙ͦͦ͡ΎΥ ͺ͔͔͎͙ͤͦͣͤͦͦ͡Ύ ͍͙͙ͪ͊ͭ͘ΎΣ 
͔͍͒ͭͫͭͦΣ ͦͭͪͦ;͔͍ͫͭͦΦ ˸ΦΥ ˢ͔͙͊͒ͣ͟Ύ (Mukhina, V. S. (2004). Age psychology: 
phenomenology of development, childhood, adolescence. M.: Academy). 

11. ˽͊͒͊͊͟͡Σ ˥Φ όнллуύΦ ˽͔͎͎͒͊ͦ͊͜͟ ͙͔ͣͫͭͼ͍ͭ͊ ό͔ͭͦͪ͜Ύ ͜ ͔͙ͣͭͦ͒͊͟ ͍͙͊͒͊ͤͤ͟͡Ύ 
͙͔ͣͫͭͼΈ͙͟ͻ ͙͒ͫͼ͙ͨͤ͜͡ύΦ ˴ΦΥ ˻͍ͫͭ͊͜ ͙̂ͪ͊ͤ͟͝ (Padalka, H. (2008). Pedagogy of art (theory 
and methodology of teaching artistic disciplines). K.: Education of Ukraine).  

12. ˽͙ͫͻ͎͙ͦͦ͡Ύ όнллоύΦ ˿˽͋ΦΥ ˽͙͔ͭͪ (Psychology (2003). St. Petersburg: Peter).  
13. ˾͎͍ͦͦ, ˩Φ ˮΦ όнлммύΦ ˹͊ͫͭͦ͡Έͤ͊Ύ ͙͎ͤ͊͟ ͙ͨͪ͊ͭ͟;͔͎ͫͦͦ͟ ͙ͨͫͻ͎ͦͦ͊͡Φ ˴ͤΦ мΦ ˸ΦΥ 

ˤ˶ˢ˨˻˿ όRohov, Ye. I. (2011). ! ǇǊŀŎǘƛŎŀƭ ǇǎȅŎƘƻƭƻƎƛǎǘΩǎ ŘŜǎƪ ōƻƻƪΦ Book 1. M.: VLADOS). 
14. ˿ͭͪ͜͡Έͦ͟Σ ˤΦ ˤΦ όнлммύΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͔͔͙ͫͭͭ;͙ͤͻ ͍ͫͣ͊͟͜ ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ͯ 

ͪͦ͋ͦͭ͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Έͦ͝ ΄͙ͦ͟͡Φ ͍̆͊ͪ͟͜Υ ˴͔͎ͦͯͣ͜͡ (Strilko, V. V. (2011). Formation of 
aesthetic tastes of senior students in the work of a secondary school. Kharkiv: Collegium). 

15. ͔̅͡Έ͒΄͔͚ͭͤΣ ˨Φ ˮΦ όмфунύΦ ˽͙ͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͍ͦͫͤͦ· ͦ͋΅͔͍͔ͫͭͤͤͦ ͔͚ͨͦͤͦ͘͡ 
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SUMMARY 

Lee Ruiqing. Phased methodology for the development of musical-aesthetic taste of 
teenagers during teaching singing. 

The article highlights the peculiarities of a phased methodology for the development 
of musical-aesthetic taste of teenagers in the process of singing. The author has identified 
three stages of this methodology: motivational-exhibiting, analytical-evaluative and creative-
productive. The motivational-exhibiting stage is aimed at developing in teenagers an 
understanding of the need to own vocal and choral skills in order to develop musical and 
aesthetic taste. The second stage ς analytical-evaluative ς involves direct acquisition of vocal 
skills by students. The third ς creative-productive ς stage is aimed at the formation of 
practical vocal and choral skills in order to develop musical-aesthetic taste of teenagers. 

In order to achieve the aim of the article, the following methods have been used: 
theoretical (analysis of philosophical, psychological, pedagogical, methodological literature 
on the problem of the study for revealing the essence of the basic concepts of research, 
generalization and systematization of materials for the essential characteristic of the phased 
methodology of development of musical-aesthetic taste of teenage students. 

It is concluded that development of the musical-aesthetic taste of teenagers depends 
on the quality of their theoretical knowledge, practical skills and abilities, the level of general 
culture, development and realization of creative possibilities, constant pursuit of creative 
search. Vocal and choral work at school is an important source and means of developing the 
musical-aesthetic taste of teenage schoolchildren. The perception and emotional experiences 
of musical compositions by students form in them musical-aesthetic taste, goodwill, love for 
work, nature and other moral and aesthetic feelings. 

!ǘ ŜŀŎƘ ǎǘŀƎŜ ƻŦ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ƻŦ ǘŜŜƴŀƎŜǊǎΩ ƳǳǎƛŎŀƭ-aesthetic taste development 
in the process of teaching singing was consistently achieved the aim: to verify experimentally 
the methods, techniques and means of organizing work with teenage students. 

Further research will be directed at pedagogical conditions, ways, forms and methods 
of development of musical-aesthetic taste of adolescents in the process of teaching singing. 

Key words: musical-aesthetic taste, development of musical-aesthetic taste, phased 
methodology, teenagers, teaching singing. 
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͔͔͙ͭͦͪͭ;͎ͤͦͦ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͚ ͔͙ͣͭͦ͒;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ. ˽͙ͭ͊ͤͤΎ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͍͒ͦͫ͒͗ͯ͊ͦͫ͜͡͡Ύ ͙͙ͫͭͦͪ͊ͣ͜͟Σ ͺͦͫͦ͜͡ͺ͙͊ͣΣ ͔͎ͭͤͦͪ͊ͺ͙͊ͣΣ 
ͺ͎͙ͦͦ͊ͣ͘͜͜͡Σ ͔ͨͪͦͭ ͍ ͪͯͫ͜͡ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙͙ͨͪͦ͋ͣ͊ͭ͟͡ ͍ͦͤ͊ 
ͨͦ;͊͊͡ ͍͙͍;͙͊ͭͫΎ ͙͡΄͔ ͍ ͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆˱̆ ͫͭͦͭͭ͜͡ΎΦ 

˥͍͙ͦͦͤͣ͡ ͔͔ͨͪ͒ͣͭͦͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͨͫͻ͎͍ͦͦ͜͡ ͜ ͔͎͎͍ͨ͒͊ͦ͜ ͘ ͔͙ͨͪͦ͋ͣ͡ 
͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͫͭ͊͡ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͭ͊ ͫͦͼ͊͜͡Έͤ͜ ͺͯͤ͟ͼ͜͝ ͔͍ͫͭ͊ͭ-ͦ
ͪͦ͡Έ͍͙ͦͻ ͔͔͙͍ͫͭͪͦͭͨ͜ ό˨͗Φ ˸ ͒͜Σ ˩Φ ̅ ͪͦͣͣΣ ˨Φ ˱ ͫ͊Ί͍Σ ˤΦ ˴ ͎͊͊ͤύΤ ͔͍ͫͭ͊ͭ͜ 
͙͒ͺ͔͔ͪͤͼ͊͜ͼ͜͝ ͙ͨͪ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͫͭ͊ͭ͜Σ ͔͍ͫͭ͊ͭͦ͝ ͔͙͒ͤͭ͜;ͤͦͫͭ͜ ͭ͊ 
͔ͣͻ͙͊ͤͣ͘͜ ͝͝ ͍͙ͪͦͭͯ͘͟ ό˥Φ s ͍͔ͪΩΎ͍ͤͦ͊Σ ˴Φ ʕ ͔͔͍ͫͦͫ͡Έ͊͟Σ ́Φ ˥ ͍ͦͦͪͯͤΣ ˨Φ ˴ ͔͍ͦͫͦ͡Σ 
˻Φ ˴ ͦͤͦͤͦ͟Σ ˢΦ ˶ ͙;ͦ͟Σ ˤΦ ˸ ͔ͦͫ͊ͤͦ͟͟͡Σ ˢΦ ˽ ͚͊͜͡Σ ̑Φ ˽ ͙ͪͻͦ͒Έͦ͟ύΦ 

̂ ͫͯ;͙͊ͫͤͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤͤ͜͡ΎͻΣ Ύ͟͜ ͫͭͦͫͯΌͭΈͫΎ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ 
͎ͣͦͦ͒ͦͦ͡ ͨͦͦͤͤ͟͜͡ΎΣ ͨͪͦͼ͔ͫ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͊͘ 
͙͙ͭ͊ͣ͟ ͤ͊ͨͪΎ͙ͣ͊ͣΥ ͨͪͦͼ͔ͫ ͍͊ͫͦ͘ΊͤͤΎ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͔͍͙ͫͭ͊ͭͻ ͔͔͙͍ͫͭͪͦͭͨ͜Σ 
ͼ͔͚ͤͤͦͫͭ͜Σ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ ͍͔ͣͦͤͤ͡Ί͍͙ͻ ͍ͦͤͫͭͪͯͭ͟͟͜Σ ͔͍͗ͫͭ͜Σ ͙͍͍ͫͣͦ͜͡Σ 
ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͒͡Ύ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͍ͨͤͦ͝ ͫͭ͊ͭ͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͎ͫͭ͊ͭͦͦ ͙ͭͨͯ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ όˤΦ s ͍͔ͪ͊ͣͤͦ͟Σ ˤΦ ʕ ͊ͫΌ͙ͭͤͫΈ͙͚͟Σ ˴Φ ʕ ͔͔͍ͫͦͫ͡Έ͊͟Σ ́Φ ˥ ͍ͦͦͪͯͤΣ 
˻Φ ˴ ͔ͤ͒͗͜͟͜͜Σ ˨Φ ˴ ͔͍ͦͫͦ͡ύΤ ͒͊ͭͤͫͭ͘͜Έ ͪͦͫͭ͊͘Ό;ͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͦͪ͜Ί͍͙ͤͭͯ͊ͭͫΎ ͍ 
͙͍ͦͫͦ͋ͦͫͭ͡Ύͻ ͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ ͔͚ͪͦ͡ ͻͦͨ͡;͙͍͟͜ ͜ ͍͒͜;͊ͭͦ͟Σ ͔͍͙ͪͯ͊ͭͫ͟Ύ ͯ ͍ͫͦ͝ͻ ͒͜Ύͻ 
ͣͦͪ͊͡Έ͙͙ͤͣ ͙ͤͦͪͣ͊ͣΣ ͼ͍͙ͤͯ͊ͭ͜ ͍ͫͦΌ ͔͍ͫͭ͊ͭͯ ͔ͤ͊͗ͤͫͭ͜͡ΈΣ ͎͍͙ͤ͊͊ͦ͒͗ͯ͊ͭ͡ 
͎͚͊ͪͣͦͤͤ͜͜ ͍͊͘Ί͙͙ͣͤ ͘ ͦͭͦ;͔ͤͤΎͣ ό̒Φ ˴ ͙ͦͦͣͤͫ͡Έ͙͚͟Σ ˱Φ ˴ ͦͤΣ ˤΦ ˴ ͎͊͊ͤΣ ˨Φ ˱ ͫ͊Ί͍ύΦ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͔͔͙ͭͦͪͭ;͙͚ͤ ͊ͤ͊͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ 
͙͍ͨͪͫΎ;͔͙ͤͻ ͔ͨͪͦ͋ͣ͜͡ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Τ ͯͭͦ;͔ͤͤͤΎ 
ͫͯͭͤͦͫͭ͜ ͨͦͤΎͭͭΎ ζ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͍͊͊͒͘͟͜͡ 
͔͎ͤͭͪͤ͊ͭͤͦͦ͜ ͙ͭͨͯηΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˨͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͔͙ͨͦͫͭ͊ͤ͡ͻ ͍͊͒͊ͤ͘Έ ͜ 
͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͔ͦͣͨͫ͟͟͡ ͔͔͙ͭͦͪͭ;͙ͤͻ ͔͍ͣͭͦ͒͜Σ ͔ͦͪͣ͊͘͟ 
͊ͤ͊͘͜͡Σ ͍ͨͦͪͤ͜ΎͤͤΎ ͚ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͘ 
͔͙ͨͪͦ͋ͣ͡ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜ ͍͊͊͒͘͟͜͡ ͔͎ͤͭͪͤ͊ͭͤͦͦ͜ ͙ͭͨͯ. 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˿ͦͼ͊͜͡Έͤ͜ ͯ͟͡Έͭͯͪͤ͜ ͔ͪ͊͜͡͝ ͫͯ;͎͊ͫͤͦͦ 
ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͚ͪͯͤͯΌͭΈ ͙ͭͪ͊͒ͼ͚ͤ͜͜ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͙͗ͭͭΊ͍͜ ͼͤͤͦͫͭ͜͜Σ ͔͔͙͙ͫͭͪͦͭͨ 
;͍ͦͦ͜͡;ͦ͝ ͚ ͗ͤͦ͜;ͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Σ Ύ͟͜ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙͒ͭͤͦΌ 
ͦ͋ͪ͊ͯ͘ ζ̒η ͭ͊ ͊ͭͯ͊ͯ͘͟͜͡ΌͭΈ ͙ͨͭ͊ͤͤΎ ͨͦ΄ͯͯ͟ ͍͙ͤͦͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͍͙ͻ͍ͦ͊ͤͤΎ 
͔͚͒ͭ͜ Ύ͟ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͍ͨͤͦ͝ ͫͭ͊ͭ͜Φ 

˽͔ͪͦ͋ͣ͊͡ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ Ί ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦΌΣ ͯ 
ͼ͔ͤͭͪ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ύͦ͟͝ ς ͍ͦͫͭ͊͜Σ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͼͦ͜͡-
ͣͯΦ ̂ ͫͯ;͙͊ͫͤͻ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΎͻ ͔ͨͪͦ͋ͣ͊͡ ͔͍ͫͭ͊ͭͦ-
ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͍ͤ͊͋ͯ͊Ί ͙͍ͦͫͦ͋ͦ͡͝ ͊ͭͯ͊͟͡Έͤͦͫͭ͜Σ ͦͫ͟͜͡Έ͙͟ ͔͍ͫͭ͊ͭ͊ 
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͍ͫ͒ͦͣͫͭ͜͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔ͤ ͙͡΄͔ ͒͊Ί ͎ͣͦͯ͘ ͫͺ͍͙ͦͪͣͯ͊ͭ ͎͔͔ͤ͒ͪͤͯ ͍͔ͨͦ͒ͤͯ͜͟ ͭ͊ 
ͻ͔͊ͪ͊ͭͪ͟Σ ͊ ͚ ͍͙͙͙ͪͦ͋ͭ ͦͤ͟ͼ͔ͨͼ͜Ό ;͍ͦͦ͜͡;ͦ͝ ͭ͊ ͗ͤͦ͜;ͦ͝ ͙ͨͫͻ͎ͦͦ͜͡͝Φ 

ˤ͙ͤ͊͘;͊Ό;͙ ͫͯͭͤͫͭ͜Έ ͺ͔͔ͤͦͣͤͯ ζ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ 
͍͙ͻ͍ͦ͊ͤͼ͍͜ ͍͊͊͒͘͟͜͡ ͔͎ͤͭͪͤ͊ͭͤͦͦ͜ ͙ͭͨͯηΣ ͍͍͊͗͊Ίͣͦ ͊͘ ͔ͤͦ͋ͻ͔͒ͤ͜Σ 
͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͙͚ͫͯͭͤͫͤ͜ ͣͫͭ͘͜ ͙ͭ͊͟ͻ ͍͊͘Ί͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ 
ͨͦͤΎͭΈΣ Ύ͟ ζͫͦͼ͊͊͘͜͜͡ͼ͜Ύη ͭ͊ ζ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜ΎηΦ 

˿Έ͎ͦͦ͒ͤ͜ ͔ͨͪͦ͋ͣͯ͡ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͊͋ͦ ͝͝ ͔ͦͪͣ͟͜ ͔͙͊ͫͨͭ͟ ͍͙͍;͊ΌͭΈ ͔ͤ 
͙͡΄͔ ͺͦͫͦ͜͡ͺ͙Σ ͔͎ͭͤͦͪ͊ͺ͙Σ ͫͦͼ͎͙ͦͦ͜͡Σ ͙ͨͫͻ͎͙ͦͦ͡Σ ͙͎͙ͪͣͤͦͦ͟͜͡Σ ͔͊͡ ͚ 
͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ͤ͜΄͙ͻ ͤ͊ͯ͟Φ ́͊ͦ͗͟ ͻͦͭͦͫ͜͡Ύ ͋ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦΣ ͙ͨͪ͊ͭ͟;ͤͦ ͒ͦ 
60-ͻ ͍ͪͦ͟͜ ̆̆ ͫ ͭΦΣ ͎͍ͦͦͪΎ;͙ ͨͪͦ ͫͦͼ͊͊͘͜͜͡ͼ͜ΌΣ ͚͔ͣ͊͗ ͍ͫ͜ ͍;͔ͤ͜ ͙ͣ͊͡ ͤ͊ ͍ͯ͊͘͜ 
͍͙ͪͦͭͦ͘͟ ͡Ό͙͙͒ͤ ͍ ͙͒ͭΎ;ͦͣͯΣ ͍ͨ͒ͭͦͦͣͯ͜͜͟͡ ͭ͊ Όͤ͊ͼΈͦͣͯ͟ ͍͜ͼ͜Φ ˶͙΄͔ ͍ 
ͦͫͭ͊ͤͤΊ ͔͒ͫΎ͙ͭͪ͜;;Ύ ͙͙͍͒ͭͤͫͭͦ ͔͔ͨͪͫͭ͊ͦ͡ ͙͋ͯͭ Ί͙͙͒ͤͣ ͺͦͯͫͦͣ͟ ͝ͻͤ͜ͻ 
͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͊ ͍͙͍;͔ͤͤΎ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͨͦ΄͙͙ͪͦͫ͡Ύ ͤ͊ ͒ͦͪͦͫͫͭ͜͡Έ ͭ͊ 
ͫͭ͊ͪͫͭ͜Έ ό˾͎ͦ͊͡ΈͫΈ͊͟Σ нллуΣ ͫΦ 5). 

˽͙ͫͻ͎͙ͦͦ͡ ͫΈ͎ͦͦ͒ͤ͜ ͼ͍͊͜͟͡ΎͭΈͫΎ ͔͔ͨͪ͒ͯͫͣ͜ ͍͙͍ͨͦͣ͡ ͯ͟͡Έ͙ͭͯͪ ͤ͊ 
͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ ͭͦ͒͜ Ύ͟ ͯ͟͡Έ͎͙ͭͯͪͦͦ͡Σ ͍͙ͤ͊ͨ͊͟Σ ͎ͤ͊ͣ͊͊ΌͭΈͫΎ ͙ͪͦͯͣͭ͘͘͜Σ Ύ͟ 
͙ͦͫͦ͋ͫͭͫͭ͜Έ ͍͙͍ͨ͊͡Ί ͤ͊ ͪͤ͘͜͜ ͔͙͊ͫͨͭ͟ ͯ͟͡Έ͙ͭͯͪ ό͙͔ͣͫͭͼ͍ͭͦΣ ͔͎ͪ͜͜͡Ό ͭͦ΅ͦύΣ 
ͫ͊͗ͣͦ͟͜Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍ͯͣͦ ͝͝ ͍͙ͻ͍ͦ͊ͤͤΎ όx ͔͙͡;͔͍͊Σ мффпΣ ͫΦ нпςнрύΦ 

˽͔͎͎͒͊ͦ͜;ͤ͜ ͦͤ͟ͼ͔ͨͼ͜͝ ͔͒͋͘͜͡Έ΄͎ͦͦ ͭͪ͊ͭͯ͟ΌͭΈ ͫͦͼ͊͊͘͜͜͡ͼ͜Ό ͍ ͚ͭͫͤ͜͜ 
͍͊͘Ίͣͦ͒͜͝ ͘͜ ͨͪͦͼ͔ͫͦͣ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ͊ ͍͙ͤ͊͘;͊ΌͭΈ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͜ 
͔ͣͻ͙͊ͤͣ͘͜ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Σ ΅ͦ ͍͊ͯ͘͟ΌͭΈ ͤ͊ ͣͫͭ͘͜ ͜ ͔͙ͣͭͦ͒ ͍͙ͻ͍ͦ͊ͤͤΎΦ 
ζ˿ ͦͼ͊͊͘͜͜͡ͼ͜Ύ ͔͔͊͋ͨ͘͘;ͯΊ ͍ͻ͔ͦ͒͗ͤͤΎ ͡Ό͙͙͒ͤ ͍ ͫͦͼ͊͜͡Έͤ͜ ͫͨ͜͡Έ͙ͤͦͭ ͜ 
͔͙͍͙ͦͭ͟͟͡Σ ͦͣ͟ͺ͔ͦͪͭͤ ͍͍ͫͨͫͤͯ͊ͤͤ͜͜Ύ ͍ ͙ͤͻΣ ͯͫͯͫͨ͜͡Έ͔ͤͤͤΎ ͝͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 
ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎ ͚ ͒ͯͣͦ͟Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ Ύ͟ 
͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ ͔͍͙ͨͤͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͫͨ͜͡Έͤͦͭ ͜ ͎ͪͯͨΣ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪͦ΄͍͊ͪ͟͜ηΣ ς  
͎ͤ͊ͦͦ͡΄ͯΊ ˻Φ s ͍͔ͪ͊ͣͤͦ͟ όˢ͍͔ͪ͊ͣͤͦ͟Σ нлмпΣ ͫΦ мтύΦ 

̂ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͔ͫͤͫ͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟Υ 
͎͋͊͊ͭͦͺ͙͚͊ͭͦͪͤ͟ ͨͪͦͼ͔ͫ ͤ͊͋ͯͭͭΎ ͙͍ͤ͒͒ͦͣ͜͜ Ύ͔͚ͦͫͭ͟Σ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ Ύ͙͟ͻ 
͍͙ͤ͊͘;͊ΊͭΈͫΎ ͔ͦͤͪͭͤͦ͟͟Ό ͫͦͼ͊͜͡ΈͤͦΌ ͙ͫͭͯ͊ͼ͜ΊΌΤ Ύ͍͙΅͔Σ ͫͯͭͤͫͤ͜͜ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ Ύ͎ͦͦ͟ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͫͯ͋ΩΊͭͤͯ͟ Ί͒ͤͫͭ͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ΅ͦ 
͍͙ͪ͊͗͊ΊͭΈͫΎ ͍ ͦ͒ͤͦ;͊ͫͤͦͣͯ ͍͊ͫͦ͘Ίͤͤ͜ ͭ͊ ͍͍͔͒ͭͦͪͤͤ͜͜ ͫͦͼ͊͜͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜ ͜ 
ͤͦͪͣΤ ͫͦͼͦͯ͜͟͡Έ͙͚ͭͯͪͤ ͺ͔͔ͤͦͣͤΣ Ύ͙͚͟ ͣ͊Ί ͔ͤͣͤͤͫͭ͘͜͜Έ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ 
͔ͣͻ͍͊ͤͣ͘͜͜ ͜ ͝ͻ ͔͍ͤͨͦͭͦͪͤͫͭ͜Έ ͯ ͔ͦͤͭͫͭ͟͟͜ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔ͦͤͪͭͤͦ͟͟͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Τ 
ͪͯ΄͚ͤ͊͜ ͙ͫ͊͡Σ ΅ͦ ͙͍͊ͭͯ͘͟͜Ί ͨͪͦͼ͔͙ͫ ͔͔͍͔ͫ͊ͣͦͨͪͭͦͪͤͤΎΣ Ύ͟͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͤ͊ 
ͭ͜͡ ͣͤ͘͜ ͫͦͼͦͯ͜͟͡Έ͎ͭͯͪͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Τ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͨͦͤΎͭͭΎΣ Ύ͔͟ 
͍͒ͦ͋ͪ͊͗͊͜Ί ͻ͒͜ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͔ͦͤͪͭͤͦͣͯ͟͟ 
ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ ό˴ͯ͘Έ ͭ͊ ˽͔;͔ͤͦ͟Σ нллпΣ ͫΦ уорύΦ 

˭͊ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύͣ ͍͙͒͊ͤͤΎ ζ˿ ͦͼ͊͜͡Έͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟Υ ͣ͊͊͡ 
͔ͤͼ͙͔ͦͨ͒͟͜͡ΎηΣ ζͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ς ͼ͔ ͨͪͦͼ͔ͫ ͍ͻ͔ͦ͒͗ͤͤΎ ͡Ό͙͙͒ͤ ͍ ͫͯͫͨ͜͡Έ͍ͫͭͦ 
ͪ͊ͦͣ͘ ͘͜ ͚͎ͦͦ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͍͘ΩΎ͙͊ͣ͘͟ ͭ͊ ͔͎ͤͭͪ͊͜ͼ͜ΊΌ ͍ ͪͤ͘͜͜ ͙͙ͭͨ ͫͦͼ͊͜͡Έ͙ͤͻ 
ͫͨ͜͡ΈͤͦͭΣ ͯͤ͊ͫ͒ͦ͜͟͡ ;͎ͦͦ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͙͍ͤ͒͒͊͜͜Φ ̂ 
ͨͪͦͼ͔ͫ͜ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͺͦͪͣͯΌͭΈͫΎ ͫͦͼ͊͜͡Έͤ͜ Ύͦͫͭ͟͜Σ ͼͤͤͦͫͭ͜͜Σ ͤ͊ͤͤ͘ΎΣ ͍͙ͤ͊;͙͟ 
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͡Ό͙͙͒ͤΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͙͔͙ͨͪͪͦ͒͗ͤͻΣ ͙͙ͨͪͪͦ͒ͤͻ 
͙ͪͫΣ ͊ ͭ͊ͦ͗͟ ͍͊ͫͦ͘ΊͤͤΎ ͡Ό͙͒ͤͦΌ ͔͔͔͍ͣͤͭ͜͡ ͯ͟͡Έ͙ͭͯͪΣ ͫͦͼ͊͜͡Έ͙ͤͻ ͤͦͪͣ ͭ͊ 
ͼ͔͚ͤͤͦͫͭ͜Σ Ύ͟͜ ͫͤͯ͜ΌͭΈ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ηΦ ˭͊ ͍ͫͦͣ͝ ͣͫͭͦͣ͘͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ς ͼ͔ 
ͨͪͦͼ͔ͫ ͍͒ͦ͋͜;͙͚ͤΣ Ύ͙͚͟ ͙ͣͫͭͭ͜ΈΣ ͘ ͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͍͊ͫͦ͘ΊͤͤΎ ͙͍ͤ͒͒ͦͣ͜͜ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ΄͡Ύͻͦͣ ͍ͻ͔ͦ͒͗ͤͤΎ ͍ ͫͦͼ͊͜͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͙͔ͫͫͭͣͯ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͍͘ΩΎ͍͘͟͜Σ ͘ ͤ͜΄͎ͦͦ ς ͊ ͙͍ͭ͟ ͔ͤ ͍͍͔͒ͭͦͪͤͤ͜Ύ ͙͍ͤ͒͒ͦͣ͜͜ ͙͔͙ͫͫͭͣ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͍͘ΩΎ͍͘͟͜ ͊͘ ͪ͊ͻͯͤͦ͟ ͚͎ͦͦ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍ͻ͔ͦ͒͗ͤͤΎ ͍ ͫͦͼ͊͜͡Έ͔ͤ 
͔͔͍͙ͫͪ͒ͦ΅͔ ό˩ͤͼ͙͔ͦͨ͒͟͜͡Ύ ͍͙ͦͫͭ͜Σ нллуΣ ͫΦ нотύΦ 

˾͔͘ΌͣͯΌ;͙ ͍͙͔͔͊͒ͤ͟͡Σ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͍͒ͣͤͤͫͭ͜͜͜Έ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͔͊ͫͨͭͯ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͪͦͼ͔ͫͯ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍ͤ͜ ͍͙͍;͊Ί 
͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜Σ ͔͙ͣͭͦ͒ͯ͟ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΦ ˽͎ͦ͡Ύ͒ ͤ͊ 
ͫͦͼ͊͊͘͜͜͡ͼ͜Ό Ύ͟ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͔ͨͪͦ͋ͣͯ͡ ͔͔ͨͪ͒͋͊;͊Ί ͪͦͯͣͤͤ͘͜Ύ ͎ͭͦͦΣ ΅ͦ 
͔͎͎ͨ͒͊ͦ͊͜͟ Ύ͟ ͤ͊ͯ͊͟ ͨͪͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͨͪͦͼ͔͙ͫ ͙ͨͦ͊ͤ͊͟͟͡ ͘ΩΎ͍͙ͫͯ͊ͭ ͫͭͪͯͭͯͪͯ͟ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝Σ ͝͝ ͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟ ͘͜ ͍͙ͻ͍ͦ͊ͤͤΎͣ ͭ͊ ͍͙ͪͦͭͦͣ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ΄͡Ύͻ͙Σ 
͙͊ͫͦ͋͘Σ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤ͜͜ ͺ͙ͦͪͣ ͊ͯ͘͡;͔ͤͤΎ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͒ͦ ͫͦͼ͊͜͡Έ͙ͤͻ ͍ͫͭͦͫͯͤ͟͜Σ 
͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦΣ Ύ͟͜ ͋ ͎͙͒ͦͨͦͣ͊͊͡ ͙͙͒ͭͤ͜ ͍͙ͨͤ͊͊ͭ͘͜ ͫͦͼ͊͜͡Έͤͯ ͚͒ͫͤͫͭ͜͜Έ ͭ͊ 
͒ͦͫΎ͎͙͊ͭ ͍ͪͤ͜Ύ ͫͦͼ͊͜͡Έͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ό˴ͯ͘Έ ͭ͊ ˽͔;͔ͤͦ͟Σ нллпΣ ͫΦ пмύΦ  

̂ͪ͊ͻ͍ͦͯΌ;͙ ͫ͊͒ͤͫͭ͟͜͡Έ ͭ͊ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͨͪͦͼ͔ͫͯ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜ ͍͊͊͒͘͟͜͡ ͔͎ͤͭͪͤ͊ͭͤͦͦ͜ ͙ͭͨͯΣ ͙͍ͦͫͦ͋ͦ͡͝ ͤ͊͘;ͯ΅ͦͫͭ͜ ͍ͤ͊͋ͯ͊Ί 
͙ͪͦͪͭͭ͘͟Ύ ͣͫͭͯ͘͜ ͨͪͦͼ͔ͫͯ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ 

˿͔͍ͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ς ͼ͔ ͨͪͦͼ͔ͫΣ ͍ͯͨͪͦ͒ͦ͗ Ύ͎ͦͦ͟ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͊͒͊ͨͭ͊ͼ͜Ύ ͚ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͙͙͒ͭͤ ͍ ͫͯͫͨ͜͡Έ͍ͫͭ͜Σ ͍͒͋ͯ͜-
͍͊ΊͭΈͫΎ ͍͊ͫͦ͘ΊͤͤΎ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍͎ͦͦͦ ͔͔ͪͨͪͭͯ͊ͪͯΣ ͔ͨͪͦͭ ͒ͦ ͫΈ͎ͦͦ͒ͤ͜ ͦͫͭ͊ͭͦ;-
͎ͤͦͦ ͍͙ͤ͊͘;͔ͤͤΎ ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯ ͯ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͔ͤͣ͊ΊΦ 

˽͔ͪ΄͔ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͋ͯͦ͡ 
͍͔͊ͨͪͦͨͦͤͦ͊ͤ͘ ˭Φ ̅ ͔͚ͪ͒ͦͣΣ ͔ͭͦͪ͜Ύ Ύ͎ͦͦ͟ ͍͐ͪͯͤͭͯ͊͊ͫ͡Ύ ͤ͊ ͍͙ͤ͊ͤͤ͘͜ 
͔͍͙ͤͫ͒ͦͣ͜ͻΣ ͙ͤͫͭͤͭͯ͊͜͟͡Έ͙ͤͻΣ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͍͒ͦͪ͊ͤͤ͘͜Ύͣ ͨͪͦͼ͔͍ͫ͜Σ 
͍͔͙ͦ͋ͯͣͦͤ͡ͻ ͪͤͦ͘͜Ό ͊ͤ͊ͭͦͣ͜;ͤͦΌ ͍͋ͯ͒ͦͦΌ ;͍ͦͦ͜͡;͎ͦͦ ͜ ͗ͤͦ͜;͎ͦͦ 
͎͍ͦͪ͊ͤͣ͘͜͜ όˢ͍͋ͭ͊ͪͦ͊͜͡Σ нлмлΣ ͫΦ 22). 

˾͍͙͍ͦ͊͘Ό;͙ͫΈ ͯ ̆̆ ͫ ͭͦͭͭ͜͜͡Σ ͙ͨͭ͊ͤͤΎ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ 
͔͔͙ͭͦͪͭ;ͤͦ ͍͍ͦ͋͐ͪͯͤͭͦͯ͊ͦͫ͡Ύ ͙ͤͦ͘͟Ό ͍;͔͙ͤͻΣ ͔͔ͫͪ͒ Ύ͙͟ͻΥ ́Φ ˥ ͍ͦͦͪͯͤΣ 
˸Φ ˨ ͍ͦͪΎͤ;͙͍ͦ͟Σ ˿Φ ̐ ͍ͤͦͨͦͦ͜͟͡Σ ˨Φ ˱ ͫ͊Ί͍Σ ˤΦ ˴ ͎͊͊ͤΣ ˱Φ ˴ ͦͤΣ ˤΦ ˴ ͍͔ͪ͊ͼΈΣ 
́Φ ˾ ͔ͨͤ͊͜Σ ˤΦ ˾ ͍ͦͣ͊ͤͦ͊Σ ˶Φ ˿ ͭͦ͡Ύͪ;ͯ͟Σ ˸Φ ̑ ͔͍͙ͪ͟;Φ 

́͊͟Σ ́Φ ˥ ͍ͦͦͪͯͤ ͯ ͍ͫͦΊͣͯ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦͣͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͔͍ͫͭ͊ͭͯ 
ͫͦͼ͊͊͘͜͜͡ͼ͜Ό ͎ͪͦ͘͡Ύ͒͊Ί Ύ͟ ͦ͒ͤͯ ͘ ͺͯͤ͟ͼ͚͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ̒͟ ͊ͤ͊͘͘;͊Ί 
͙͒ͦͫ͒ͤ͜͡ͼΎΣ ͔ͫ͊ͣ ͭ͊͊͟ ͺͯͤ͟ͼ͜Ύ ͙ͫͨͪΎΊ ͪͦͨͦ͒ͯ͘͜͡ ͎͔͔͙ͤ͒ͪͤͻ ͔͚ͪͦ͡Σ 
ͪͦ͘΄͙͔ͪͤͤΌ ͝ͻͤΈ͎ͦͦ ͒͊ͨ͊ͦͤͯ͘͜Σ ͎͊ͪͣͦͤ͊͘͜ͼ͜͝ ͔͍͙ͣ͗ͫͭ͊ͭ͜ͻ ͍͊͘Ί͚ͣͦ͒͜ ͯ 
͙ͪͤ͘͜ͻ ͫͺ͔ͪ͊ͻ ͡Ό͒ͫΈ͎ͦͦ͟ ͋ͯͭͭΎΦ ˭ͤ͊;ͤ͊ ͍͎ͯ͊͊ ͍ͤ͊ͯͦ͟ͼΎ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ 
͙ͨͭ͊ͤͤΎ ͙ͪͦͪͭͭ͘͟Ύ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ Ύ͟ ͨͪͦͼ͔ͫͯ ͍͙Ύ͍͔ͤͤ͡Ύ 
ͪͦ͡Έ͍ͦͦ͝ ͙ͫͭͪͯͭͯͪ͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ;͙ ͔͍͍ͤ͒ͨͦ͒ͤͦͫͭ͜͜͜ ͝͝ 
͍͙͍͔͚͊ͫͭͦͫͭ͡ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟ͼ͜ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͙ͪͦͭͯ͘͟ ͔͍ͫͭ͊ͭͦ͝ ͍ͫ͒ͦͣͦͫͭ͜͜ ͭ͊ 
͍ͫ͊ͣͦͫ͒ͦͣͦͫͭ͜͜Φ ˹͊ ͝͝ ͒ͯͣͯ͟Σ ζ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ς ͼ͔ ͍͊ͫͦ͘ΊͤͤΎ 
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͙ͦͫͦ͋ͫͭͫͭ͜Ό ͫͦͼͦͯ͜͟͡Έ͙ͭͯͪͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ ΅ͦ ͍ͯͣͦ͘͡ΌΌͭΈ ͋͜͡Έ΄ͫͭ͜Έ ͤ͊Ύ͍͙ͤͻ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͔͍ͫͭ͊ͭͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ͔̇ ͦ͒ͤ͊ ͘͜ ͫͭͦͪͤ͜ ͨͪͦͼ͔ͫͯ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙͍ͤ͒͒͊͜͜Σ Ύ͙͚͟ ͦͤ͊͘;͊Ί ͍͙ͪͦͭͦ͘͟ ͡Ό͙͙͒ͤ Ύ͟ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͫͭͦͭ͜Σ 
͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͝͝ Ύ͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ (ˢ͍͋ͭ͊ͪͦ͊͜͡Σ нлмлΣ ͫΦ 6]. 

ˤΦ ˴ ͎͊͊ͤ ͍͍͙͒ͦ͒ͭ͜Έ ͔͍͚ͫͭ͊ͭ͜ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͍͔ͨͪͦ͒ͤ͜ ͣͫ͜ͼ͔ ͔͔ͫͪ͒ 
ͨͪͦͼ͔͍ͫ͜Σ Ύ͟͜ ͍͙͍ͪͦ͊͘ΌͭΈΣ ͍͙ͻ͍ͦͯΌͭΈΣ ͺͦͪͣͯΌͭΈ ͔͍ͫͭ͊ͭͯ ͍ͫ͒ͦͣͫͭ͜͜Έ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˤͤ͜ ͍͙͍ͫͦ͡͡ΌΊ ͒ͯͣͯ͟Σ ΅ͦ ͍͊͒͘Ύ͙͟ ͼΈͦͣͯ ͨͪͦͼ͔ͫͯ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ 
ͨ͒͜ ;͊ͫ ͍ͻ͔ͦ͒͗ͤͤΎ ͍ ͫͦͼ͊͜͡Έͤ͜ ͍͙͙͒ͤͦͫͤ͜Σ ͙͍͊ͭͤͦ͟ ͍͊ͫͦ͘ΌΊ ͙ͫͭ͊ͤ͒͊ͪͭ 
͙ͨͫͻ͔ͦͫͫͯ͊͟͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΦ ́͊ͦ͗͟ ͯ;͔͙͚ͤ ͔ͨ͒ͪͫ͜͟͡ΌΊ ͪͤͦ͋͘͜͜;ͤͫͭ͜Έ ͼΈ͎ͦͦ 
ͨͪͦͼ͔ͫͯΣ ͎ͪͦ͘͡Ύ͒͊Ό;͙ ͙ͦͫͦ͋ͫͭͫͭ͜Έ Ύ͟ ͦ͋ΩΊͭ͟Σ ͤ͊ Ύ͙͚͟ ͍͙͍ͨ͊͡Ί 
͙ͨͫͻ͔ͦͫͫͯ͊͟͡Έͤ͊ ͯ͟͡Έͭͯͪ͊Σ ͜ ͨͪͦͨͦͤͯΊ ͔͔͙͙ͫͭͪͦͭͨ ͚ ͔͙ͭ͊ͦͤ͡ ͒͡Ύ 
͍ͨͦͪͤ͜ΎͤͤΎΣ ͫͻ͍͊͡ΌΊ ;͙ ͔ͤ ͫͻ͍͊͡ΌΊ ͔͍͙͚ͨͤ ͙ͫͭ͡Έ ͍͔͙ͨͦ͒ͤ͜͟ ͜ ͍͙͒ͤͦͫͤ͜Φ 
˻͙ͫͦ͋ͫͭͫͭ͜Έ Ί ͫͯ͋ΩΊͭͦͣ͟Σ Ύ͙͚͟ ;͔͔ͪ͘ ͔͙ͤͭͪͦͪ͊͘͜͜ͼ͜Ό ͍͙͊ͫͤ͡ͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 
ͭ͊ ͍ͯͫͭ͊ͤͦͦ͟ ͙͚ͫͨͪͣ͊Ί ͔ͦ͒ͤ ͚ ͍͙͒͒͊͜͟Ί ͤ͜΄͔Σ ͔͔͙͔ͫͨͪͣͤͭͯ͟Ί ͭ͊ ͍͙͍͋ͪͦͦ͜͟ 
͔͔͍ͨͪͭͦͪΌΊ ͍ ͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝Σ ͍͙ͯͫͭ͊ͤͦ͟ ͚ ͙͍͙ͣͦͭ ͔ͭΣ ΅ͦ ͨͪͦͨͦͤͯΊ ͚ͦͣͯ 
ͫͦͼ͊͜͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͔ ͭ͊ ͚͎ͦͦ ͯ͟͡Έͭͯͪ͊ ό̊͟͡Ύ͍ͪͦ͊Σ нлммΣ ͫΦ упύΦ 

ˤΦ ˾ ͍ͦͣ͊ͤͦ͊ ͨͪͦͨͦͤͯΊ ͎ͪͦ͘͡Ύ͙͒͊ͭ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͯ ͫͦͼ͊͊͘͜͜͡ͼ͜Ό Ύ͟ 
ͨͪͦͼ͔ͫ ͍͊ͫͦ͘ΊͤͤΎ ͙͍͙ͤ͒͒͊ͣ͜͜ ͫͦͼͦͯ͜͟͡Έ͙ͭͯͪͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ Ύ͙͚͟ ͍͙͍ͨ͊͡Ί ͤ͊ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˻͙͍ͫͦ͋͊͡ ͍͎ͯ͊͊ 
͍͔ͪͭ͊͘ΊͭΈͫΎ ͍͊ͭͦͪͦͣ ͤ͊ ͺ͙͊ͭͦͪ͟ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Σ ͔ͦͪͣ͊͘͟ 
͎͔͔ͤ͒ͪͤ͜ ͍͙ͤ͊ͫͭ͊ͤͦΤ ͯ͟͡Έͭͯͪͤ͜ ͔͔͙͙ͫͭͪͦͭͨ ;͍ͦͦ͜͡;ͤͦͫͭ͜ ͚ ͗ͤͦ͜;ͤͦͫͭ͜Τ ͍͒ͣͤͤ͜͜͜ 
͙͊ͫͦ͋͘ ͍͙ͻ͍ͦ͊ͤͤΎ ͻͦͨ͡;͙͍͟͜ ͜ ͍͒͜;͊ͭͦ͟Τ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͍͙͙͒ ͨͪ͊ͼ͜ ͦ͗ͤͦ͟͝ ͫͭ͊ͭ͜Τ 
͙͒ͺ͔͔ͪͤͼ͚͍ͦ͊ͤ͜͜ ;͍ͦͦ͜͡;͜ ͚ ͗ͤͦ͜;͜ ͪͦ͜͡ ό˾͍ͦͣ͊ͤͦ͊Σ нллнΣ ͫ Φ млύΦ 

˨ͦͫ͒͗ͯ͜͡Ό;͙ ͨͦͤΎͭͭΎ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͤ͊ ͍ͦͫͤͦ͜ 
͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͔͙ͭͦͪͭ;͙ͤͻ ͊ͫ͊͒͘Σ ͪͦͯͣ͘͜ΊͣͦΣ ΅ͦ ͼ͔ ͙͒ͦͫͭΈ ΄͙͔ͪͦ͟ ͭ͊ ͔ͫ͊͒ͤ͟͡ 
͙ͨͭ͊ͤͤΎΣ Ύ͔͟ ͙͍ͪͦͪ͊͘͟Ί ͎͎͙͚͋͊͊ͭͦͪ͊ͤͤ ͫͦͼ͊͜͡Έͤͦ-ͯ͟͡Έ͙͚ͭͯͪͤ ͔͊ͫͨͭ͟ 
͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͦͫ͋͜ ;͍ͦͦ͜͡;ͦ͝ ͭ͊ ͗ͤͦ͜;ͦ͝ ͔͚ͫͭ͊ͭ ͯ ͨͪͦͼ͔ͫ͜ ͝ͻͤΈͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ 

˿͔͍ͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͍ͦͫͤͦ͜ ͍͒ͦͻ 
͍͊͘Ί͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ ͫͭͦͪͤ͜Υ ͊ύ ͦ ͍ͫͦΊͤͤΎ ͙͚ͨͪͤΎ͙ͭͻ ͔͔͚ͣͦ͒͡ ;͍ͦͦ͜͡;ͦ͝ ͚ 
͗ͤͦ͜;ͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Σ ͍͙͒ͤͦͫͤ͜Σ ͤͦͪͣΣ ͼ͔͚ͤͤͦͫͭ͜ ͜ ͎͔͔͙ͤ͒ͪͤͻ ͔͔͙͍ͫͭͪͦͭͨ͜Τ 
͋ύ ͍ ͙͍ͨ͡ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͘͜ ͔ͣͭͦΌ 
͙ͨͪ΅͔͔ͨͤͤ͡Ύ ͚͝ ͔͍͙ͨͤͻ ͍͙ͨͪ͊͡ ͜ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ͍͔͙ͨͦ͒ͤ͜͟Σ ͫͦͼ͊͜͡Έͤͦ 
͙͚ͨͪͤΎ͙ͭͤͻ ͒͡Ύ ;͍͍ͦͦ͜͟͜͡ ͜ ͗ͤͦ͜͟ όˢ͍͋ͭ͊ͪͦ͊͜͡Σ нлмлΣ ͫΦ мрύ. 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͨͪͦͼ͔ͫ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͤ͊ 
͍ͪͤ͜͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ Ύ͟ ͚͎ͦͦ ͍ͫ͒ͦͣͦ͜ ͎͍ͦͪ͊ͤͦ͊ͤ͊͘͜Σ ͎͍͊ͨͪͦͪ͊ͣͦ͊ͤ͊͘ ͜ 
͔ͫͨͼ͍͊ͦ͊ͤ͊͘͜͜͡ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͘ ͔ͣͭͦΌ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͙͍͍ͤ͒͒͜͜͜ ͔͍͙ͨͤͻ 
͎͔͔͙ͤ͒ͪͤͻ ͍͙͍͔͚͊ͫͭͦͫͭ͡ ;͔͔ͪ͘ ͭ͊͟͜ ͙ͤͫͭͭͯ͜ͼ͜͝Σ Ύ͟ ͔͚ͫͣͤ͊͜ ͙ͤͫͭͭͯ͜ͼ͜ΎΣ ͙͔ͫͫͭͣ͊ 
͍ͤ͊;͊ͤͤΎκ͍͙ͻ͍ͦ͊ͤͤΎ ͚ ͙͔ͫͫͭͣ͊ ͔͎͒ͦͦ͜͜͡;͎ͤͦͦ ͍͙͍ͨͯ͡Φ ̂ͫͨ͜΄ͤͫͭ͜Έ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 
ͨͪͦͼ͔ͫͯ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͼ͙͙ͣ ͙ͤͫͭͭͯ͜ͼ͜Ύ͙ͣ ͍ͨͦΩΎ͊ͤ͊͘ ͘ 
ͤ͊Ύ͍ͤͫͭ͜Ό ͍ ͙ͤͻ ͙͔͙ͫͫͭͣ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦ ͦͪ͜Ί͍͙ͤͭͦ͊ͤͻ ͙͍͍ͤͦͪͣ͊ͭ͜ ͜ 
͍ͫͭ͊ͤ͒͊ͪͭ͜ ͎͔͔ͤ͒ͪͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ ͙͍͙ͭͨͦͻ ͙ͫͭͯ͊ͼ͜ΎͻΦ ˭͍͊ͫͦΊͤͤΎ ͙͍͙ͤ͒͒͊ͣ͜͜ 
ͼͤͤͫͤͦ͜͜-͙͍ͤͦͪͣ͊ͭͤͦ͝ ͙͔͙ͫͫͭͣ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͊͒͘Ύ͙͟ ͝͝ 
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ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͍ ͯͫ͜ ͤ͜΄͜ ͙͔͙ͫͫͭͣ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͦͭͦ;͔ͤͤΎ ͙͍ͤ͒͒͊͜͜Σ ͊͗ ͒ͦ ͎ͪͯͨ 
͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ ͙͎ͣ͗ͦͫͦ͋ͫͭͫͤͦͦ͜͜ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍͊͒͘Ύ͙͟ Ύͦͣͯ͟ ͭ͜͡Έ͙͟-ͤͦ ͜ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͨͪͦͼ͔ͫ ͔͙ͤͭͪͦͪ͊͘͜͜ͼ͜͝ ͫͦͼ͊͜͡Έ͙ͤͻ ͤͦͪͣ ͭ͊ 
ͼ͔͚ͤͤͦͫͭ͜ ό˸͔ͦͫ͊ͤͦ͟͟͡Σ нллуΣ ͫ Φ онрύΦ 

˻ͫ͟͜͡Έ͙͟ ͨͪͦͼ͔ͫ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͘ ͪ͊ͤͤΈ͎ͦͦ 
͙͙͍͒ͭͤͫͭ͊Σ ͍ͨͪͦ͒ͦ͗ͯΊͭΈͫΎ ͍͎͒ͦ͜ ͙ͪͦ͟ ͚ ͤ͊ ͦ͗ͤͦͣͯ͟ ͍͍ͦͦͣͯ͜͟ ͔ͭ͊ͨ͜ ͣ͊Ί 
͍ͫͦΌ ͔ͫͨͼ͙ͺͯ͜͟Σ ͍͍͊͗͊Ίͣͦ ͊͘ ͔ͤͦ͋ͻ͔͒ͤ͜ ͦͪͦͭͦ͟͟ ͔͙͙ͦͪͫͭ͟͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͤ͊ ͔ͭ͊ͨ͜ ͙͙͍͒ͭͤͫͭ͊ ͭ͊ ͍͙ͤ͊͘;͙͙ͭ ͔ͫͨͼ͙ͺͯ͜͟ ͝͝ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍͎ͦͦͦ 
͔͊ͫͨͭͯ͟Φ ˽͙ͪ ͼΈͦͣͯ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ ͭ͊͊͟ ͔ͫͨͼ͙ͺ͊͜͟ ͭͫͤͦ͜ ͍ͨͦΩΎ͊ͤ͊͘ ͘ 
͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͙ͨͫͻ͜;͎ͤͦͦ ͭ͊ ͫͦͼ͊͜͡Έͤͦ-͔ͣͦͼ͚͎ͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͔͚͒ͭ͜Φ 

˽ͪͦͼ͔ͫ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͊ͨͦ͘;͍͊ͭͦͯ͟ΊͭΈͫΎ ͘ ͔ͨͪ΄͙ͻ ͍ͪͦ͟͜ ͙͗ͭͭΎ ͡Ό͙͙͒ͤΦ ̂ 
͚͎ͦͦ ͍ͦͫͤͦ͜ ͔͗͊ͭ͡Έ ͍͘ΩΎ͙͘͟ ͣ͗͜ ͙͍͙ͤ͒͒͊ͣ͜͜ ͚ ͤ͊͋ͯͭͭΎ ͙͙͒ͭͤͦΌ ͤ͊ ͼ͚͜ ͍ͦͫͤͦ͜ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͍͙͘;ͦ͟Φ ͍̉͊ͫͭͦͦ͟ ͼ͔͚ ͨͪͦͼ͔ͫ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͍͔͙ͪͦ͒͗ͤͻ 
͔ͣͻ͍͊ͤͣ͘͜͜ ͜ ͍͒ͦͪ͊ͤͤ͘͜Ύ ͔͍͍ͤͪͦͦ͝ ͙͔͙ͫͫͭͣΣ ͔͊͡Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͍ͤ͜ 
͍͙ͤ͊͘;͊ΊͭΈͫΎ ͙ͭͣ ͫͦͼ͊͜͡Έ͙ͤͣ ͍͒ͦͫ͒ͦͣ͜Σ Ύ͙͚͟ ͡Ό͙͒ͤ͊ ͍͊ͫͦ͘ΌΊ ͍͍ͨͪͦ͒ͦ͗ 
͙͗ͭͭΎΦ ˽͙ͪ ͼΈͦͣͯ ͙͙͒ͭͤ͊Σ ͍͟͡Ό;͊Ό;͙ͫΈ ͯ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͫͯͫͨ͜͡Έͤ͜ ͍͙͙͒ͤͦͫͤ͜Σ 
͔͔͍͙ͨͪͦ͒ͭΈ ͝ͻ ͯ ͍ͤͯͭͪ͜΄͚ͤ͜ ͨ͊ͤ͡Σ ͔͙ͤͭͪͦͪͯ͘͜͜Ί ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͟͜ ͼͤͤͦͫͭ͜͜Σ Ύ͟͜ 
͍ ͨͦ͒͊͡Έ΄ͦͣͯ ͍͍͒ͭͦͪ͜ΌΊ ͯ ͍͚ͫͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͪ͊ͦͣ͘ ͘͜ ͙ͭͣ ͎͋͊͊͘;ͯΌ;͙ ͝͝ 
͍ͫͦͣ͝ ͪͦͯͣͤͤ͘͜Ύͣ ͍͔͒ͦ͋ͪ͊͗ͤͦ͜͝ ͚͒ͫͤͦͫͭ͜͜ ό˴ͯ͘Έ ͭ͊ ˽͔;͔ͤͦ͟Σ 2004, ͫ Φ поς44). 

˽ͪͦͼ͔ͫ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͙͙͍͒ͭͤͫͭ͜ ͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ 
͔͙ͤͭͪͦͪ͊͘͜͜ͼ͜Ύ ͙͍ͤ͒͒ͦͣ͜͜ ͫͦͼ͊͜͡Έ͙ͤͻ ͤͦͪͣΣ ͣͦͪ͊͡Έ͙ͤͻ ͍͙ͨͪ͊͡Σ ͼ͙ͤͤͫͤ͜͜ͻ 
ͦͪ͜Ίͤͭ͊ͼ͚͜Σ ͤ͊ͤ͘ΈΣ ͍ͤ͊ͫͭ͊ͤͦΣ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͚͎ͦͦ ͙͍͔͊ͭͤ͟ ͊ͯ͘͡;͔ͤͤΎ ͒ͦ 
͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͔͎ͦͤͪͭͤͦͦ͟͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͜ ͍ͭͦͪ;ͯ ͍͊͘Ίͣͦ͒͜Ό ͘ ͙ͤͣΦ 
̂ͪ͊ͻ͍ͦͯΌ;͙ ͍͙͍͊͗ͫͭ͜͡Έ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͒ͦ΄͟͜͡Έͤͦͣͯ ͙͙͍͒ͭͤͫͭ͜Σ ͫ͒͜͡ 
͎͙͙ͤ͊ͦͦͫͭ͡Σ ΅ͦ ͼ͔͚ ͨͪͦͼ͔ͫ ͎͎͙͚͋͊͊ͭͦͪ͊ͤͤΣ ͎͍͔͍͙͚͋͊͊ͭͦͪͤ͜Σ ͙͒ͤ͊ͣ͜;͙͚ͤ ͯ 
͍͔ͫͭ͊ͤͦͤͤ͜͡ ͙͒ͭΎ;ͦ͝ ͍ͫ͊ͣͦͫ͒ͦͣͦͫͭ͜͜Σ Ύ͊͟ ͔͙͍ͤͣͦ͗͊͡ ͔͋͘ ͍͊͘Ίͣͦ͒͜͝ ͫͯͫͨ͜͡Έ͍ͫͭ͊ 
ͭ͊ ͊ͯ͘͡;͔ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͒ͦ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͙͗ͭͭΎΣ ͯ ͔ͪͯ͘͡Έͭ͊ͭ͜ ;͎ͦͦ ͙ͦͭͪͣͯΌͭΈͫΎ 
͔͍ͨͤ͜ ͤ͊ͤͤ͘Ύ ͭ͊ ͍ͣͤͤ͜ΎΣ ͣͤ͘͜ΌΊͭΈͫΎ ͫͦͼ͊͜͡Έ͙͚ͤ ͫͭ͊ͭͯͫ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͫͦͼ͊͜͡Έͤ͊ 
ͪͦ͡ΈΣ ͍ͫͭͦͪΌΊͭΈͫΎ ͍͙͚͊ͫͤ͡ ͒ͯͻ͍͙͚ͦͤ ͍ͫͭ͜ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΦ 

̂ͪ͊ͻ͍ͦͯΌ;͙ ͔ͭΣ ΅ͦ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͙͙͍͒ͭͤͫͭ͜ ͎͚͊ͪͣͦͤͤͦ͜ 
ͨͦΊ͒ͤͯΊ ͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͙͙͒ͭͤ ͍ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͚ 
͍͒ͦͦ͘͡ΎΊ ͍ͦͫͦΌ͍͙͊ͭ ͙ͨͦ͘ͼ͜Ό ͫͯ͋ΩΊͭ͊͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͙͗ͭͭΎΣ ͍͔ͪͭ͊͘Ίͣͦ ͍͎ͯ͊ͯ 
ͤ͊ ͙͚ͭ͊͟ ͝͝ ͍͙͍͙͚͊͗͡ ͔͊ͫͨͭ͟Σ Ύ͟ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͔͚͒ͭ͜Φ 

̂ ͍͙͍;͔ͤͤ͜ ͙ͨͭ͊ͤͤΎ ͨͪͦͼ͔ͫͯ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜ 
͙͍ͦͫͦ͋ͦ͡ ͍͙͍͙͊͗ͣ͡ Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ˢΦ s ͍͋ͭ͊ͪͦͦ͜͡͝Σ ͙͍ͨͪͫΎ;͔͔ͤ 
͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜ ͙ͪͤ͘͜ͻ ͔ͭͤ͜;͙ͤͻ ͎ͪͯͨΦ 
ˢ͍ͭͦͪ ͍͙ͤ͊͘;͊Ί ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͯ ͫͦͼ͊͊͘͜͜͡ͼ͜Ό ͔͚͒ͭ͜ Ύ͟ ζͨͪͦͼ͔ͫ ͺ͍ͦͪͣͯ͊ͤͤΎ 
ͯ ͻͦͨ͡;͙͍͟͜ ͜ ͍͒͜;͊ͭͦ͟ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͯΎ͍͔ͤ͡Έ ͨͪͦ ;͍ͦͦ͜͡;ͤͫͭ͜Έ ͜ 
͗ͤͦ͜;ͤͫͭ͜ΈΣ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͝ͻͤΈͦ͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ 
ό;͍ͦͦ͜͡;ͦ͝ ͊͋ͦ ͗ͤͦ͜;ͦ͝ύΣ ͦͪ͜Ί͍͙͚ͤͭͦ͊ͤ ͤ͊ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͚ ͍͙ͪͦͭͦ͘͟ ͝ͻͤΈͦ͝ 
͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͍͔͙ͨͦ͒ͤ͜͟η όˢ͍͋ͭ͊ͪͦ͊͜͡Σ нлмлΣ ͫΦ нпύΦ 
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ˢΦ s ͍͋ͭ͊ͪͦ͊͜͡ ͍͙͒͜͡ΎΊ ͭ͊͟͜ ͍ͦͫͤͦͤ͜ ͺͯͤ͟ͼ͜͝ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Υ 
ͫͦͼ͊͜͡Έͤ͊ ͊͒͊ͨͭ͊ͼ͜Ύ ς ͙͚ͫͨͪͤΎͭͭΎ ͔͍͙ͫͭ͊ͭͻ ͔͔͙͍ͫͭͪͦͭͨ͜Σ ͍͊ͫͦ͘ΊͤͤΎ ͔͍͙ͫͭ͊ͭͻ 
ͼ͔͚ͤͤͦͫͭ͜Σ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͜Ύ ͍͔ͣͦͤͤ͡ΎΣ ͔͍͗ͫͭ͜Σ ͙͍͍ͫͣͦ͜͡Σ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͒͡Ύ 
͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͍ͨͤͦ͝ ͫͭ͊ͭ͜Τ ͔ͭͤͦͯ͟͡Έͭͯͪ͊ͼ͜Ύ ς ͍͊ͫͦ͘ΊͤͤΎ ͙ͭͪ͊͒ͼ͚͜ ͔͍ͫͭ͊ͭͦ͝ 
ͯ͟͡Έ͙ͭͯͪ ͫͯͫͨ͜͡Έ͍ͫͭ͊Τ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜ΎΣ ΅ͦ ͍͟͡Ό;͊Ί ͍͙ͪͦͭͦ͘͟ ͔ͫͨͼ͙ͺ͜;ͤͦ͝ ͜Ίͪ͊ͪͻ͜͝ 
͙͍͍ͣͦͭ͜Σ ͼ͔͚ͤͤͦͫͭ͜Σ ͔͔͍ͤͭͪͫ͜͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍ͫͭ͊ͭͦ͝ ͔͙͒ͤͭ͜;ͤͦͫͭ͜Σ ͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ 
ͣ͗͜ ͙ͨͫͻ͜;ͤͦΌ ͫͭ͊ͭͭΌ ͜ ͔͍ͫͭ͊ͭͦΌ ͪͦ͡͡Ό όˢ͍͋ͭ͊ͪͦ͊͜͡Σ нлмлΣ ͫΦ нрύΦ 

˿͒͜͡ ͍͒ͤ͊͘͜;͙͙ͭ ͒ͯͣͯ͟ ˱Φ ˴ ͍ͦ͊͡Έ;ͯ͟Σ Ύ͊͟ ͎ͪͦ͘͡Ύ͒͊Ί ͨͪͦͼ͔ͫ ͔͍ͫͭ͊ͭͦ-
ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜ ͯ ͍͒ͦͻ ͔͊ͫͨͭ͊͟ͻΥ Ύ͟ ͨͪͦͼ͔ͫ ͜ ͔ͪͯ͘͡Έͭ͊ͭ ͎͊͊͘͡Έ͎ͤͦͦΣ ͊ 
ͭ͊ͦ͗͟ ͙ͨͫͻ͔ͦͫͫͯ͊͟͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͍͒͜;͙͙ͤ͟κͻͦͨ͡;͙͊͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͍͙ͦ͜͟ͻ 
͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͒ͦͪͦͫ͜͡΄͊ͤͤΎΣ ͍͔͙͚ͯͣͦͤ͘͡ ͔͙͙ͦͤͪͭͤͣ͟͟ ͫͦͼ͊͜͡Έ͙͙ͤͣ 
͍͙ͯͣͦ͊ͣΤ Ύ͟ ͨͪͦͼ͔ͫ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜ 
͍͒͜;͙͙ͤ͟κͻͦͨ͡;͙͊͟Σ ͍͒͜;͙͙ͤκΌͤ͊͊͟ ͍ ͔ͪ͊͡Έ͚ͤ͜ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͯ ͍͊͘Ί͙ͣͤ͊ͻ ͘͜ ͙͙͒ͦͪͦͫͣ͡Σ ͍͔͙͙ͪͦͫͤ͊ͣ͟ ͍ͫͦΊ͝ ͜ ͙͔ͨͪͦͭ͗ͤͦ͡͝ 
ͫͭ͊ͭ͜ ͚ ͙ͫ͊ͣͣ ͫͦ͋ͦΌ ς ΅ͦ ͍͙ͫͭ͊ͤͦͭΈ ͝͝ ͫͯͭͤͫͤͯ͜ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟Φ ̂ ͻͦ͒͜ ͝͝ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͍͙͔͒ͤͦ͜͡ ͭ͊ ͙ͪͦͪͭͦ͘͟ ͍ͦͫͤͦͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜Σ Ύ͟͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈ ͝͝ Ύ͟ ͙ͦ͒ͤ ͘͜ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͤ͊ͨͪΎ͍ͣ͜ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͚ ͨͦ͊ͯ͘͟ΌͭΈ ͝͝ ͔ͫͨͼ͙ͺͯ͜͟Υ мύ ͨ ͪΎͣ͊ ͔͊͗ͤͫͭ͘͜͡Έ ͨͪͦͼ͔ͫͯ ͔͍ͫͭ͊ͭͦ-
ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͍͒͜ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͫͭ͊ͭ͜ ͡Ό͙͙͒ͤΣ ΅ͦ ͍͙ͤ͊͘;͊Ί ͻ͔͊ͪ͊ͭͪ͟ 
͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͡Ό͙͙͒ͤ Ύ͟ ͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ ;͍ͦͦ͜͡;ͦ͝ ;͙ ͗ͤͦ͜;ͦ͝ 
ͫͭ͊ͭ͜Τ нύ ͨ ͪͦͼ͔ͫ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͍͔͙͚ͯͣͦͤ͘͡ ͙ͨͫͻ͔ͦͫͫͯ͊͟͡ΈͤͦΌ 
ͯ͟͡ΈͭͯͪͦΌ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͫͯͭͤͫͭ͜Έ Ύͦ͟͝ ͨͦ͡Ύ͎͊Ί ͍ ͪͦͯͣͤͤ͘͜͜ ͨͪͦͼ͔͍ͫ͜Σ ΅ͦ 
͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͯ ͙ͨͫͻ͔ͦͫͫͯ͊͟͡Έ͚ͤ͜ ͯ͟͡Έͭͯͪ͜ ͫͯ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͍͙͍ͨ͊͡ΌͭΈ 
ͤ͊ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͯ ͫͦͼ͊͊͘͜͜͡ͼ͜Ό ͍͎ͤͦͦͦ ͨͦͦͤͤ͟͜͡Ύ ͭ͊ ͍ͫͭͦͪΌΌͭΈ ͍ͦͫͣ͘͜ ͤ͜΄͜Σ 
ͤ͗͜ ͙͋ͯ͡ ͍ ͝ͻͤ͜ͻ ͔͔͙͍ͨͦͨͪ͒ͤ͟͜Σ ͍͙ͯͣͦ ͒͡Ύ ͍͙ͪͦͭͯ͘͟Σ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ 
͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͚ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡ΎΤ оύ ͫ ͔ͨͼ͙ͺ͜;ͤ͊ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͤ͊ ͡Ό͒ͫΈ͟͜ 
͙ͫͭͦͫͯͤ͟Σ ͔͒ ͍͊͘Ί͙͙ͣͤ ͣ͗͜ ;͍ͦͦͦͣ͜͟͡ ͜ ͗ͤͦ͜͟Ό ͣ͊ΌͭΈ ͊͋ͫͦ͡Όͭͤͯ ͼͤͤͫͭ͜͜ΈΣ 
ͭͦ͋ͭͦ ͍͙͍͊͗͜͡ ͫ͊ͣ͜ ͨͦ ͫͦ͋͜Σ ͊ ͔ͤ Ύ͟ ͊ͫ͋͘͜ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͍ͨͤͦ͝ 
͔͙ͣͭ ό˴͍ͦ͊͡Έ;ͯ͟Σ нллпΣ ͫΦ ммύΦ 

˽͙ͪ ͊ͤ͊͘͜͜͡ ͫͯͭͤͦͫͭ͜ ͨͦͤΎͭͭΎ ζ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͍͙ͻ͍ͦ͊ͤͼ͍͜ 
͍͊͊͒͘͟͜͡ ͔͎ͤͭͪͤ͊ͭͤͦͦ͜ ͙ͭͨͯη ͍͊ͪͭͦ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͨͪ͊ͼΌ ˸Φ ˾ ͍͍͊͒ͦͦ͘͜͜͡͝Σ 
Ύ͊͟ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͔͚͒ͭ͜ ς ͼ͔ ζͨͪͦͼ͔ͫ ͎͊͊͘͡Έ͎ͤͦͦ 
ͭ͊ ͙ͨͫͻ͔ͦͫͫͯ͊͟͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͍͒͜;͊ͭͦ͟κͻͦͨ͡;͙͍͟͜Σ ͍͔͙͚ͦ͋ͯͣͦͤ͡ 
͔͙͙ͦͤͪͭͤͣ͟͟ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͍͙ͯͣͦ͊ͣη ό˾͍͍͊͒ͦ͊͘͜͜͡Σ мфффΣ ͫΦ ппύΦ 

͎̂͊͊͘͡ΈͤΌΌ;͙ ͍͔ͫ ͍͙΅͔͍͙͔͔͊͒ͤ͟͡Σ ͦͤͫͭ͊ͭͯ͟ΊͣͦΣ ΅ͦ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ 
ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͔͚͒ͭ͜ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ Ύ͟ ͨͪͦͼ͔ͫ ͙͍͎͊ͭͤͦͦ͟ ͍͊ͫͦ͘ΊͤͤΎ 
͙͙ͤͣ ͔͍͙ͫͭ͊ͭͻ ͔͔͙͍ͫͭͪͦͭͨ͜Σ ͼ͔͚ͤͤͦͫͭ͜Σ ΅ͦ ͒͊Ί ͎ͣͦͯ͘ ͺ͍͙ͦͪͣͯ͊ͭ ͔͍ͫͭ͊ͭͯ 
͍ͫ͊ͣͦͫ͒ͦͣͫͭ͜͜ΈΣ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͯ ͍͔ͨͦ͒ͤͯ͜͟ ͭ͊ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͔ͤ͊͗ͤͫͭ͜͡Έ 
͒ͦ ͔͍ͨͤͦ͝ ͫͭ͊ͭ͜Φ ˽͔ͪͦͭΣ ͫ͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͙͔ͫͫͭͣ͊ ͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎ 
͔͚͒ͭ͜Σ Ύ͊͟ ͫ͊͊ͫ͟͡͡Ύ ͍ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͜ ͍ ͊͊͒͊͘͟͡ͻ ͔͎ͤͭͪͤ͊ͭͤͦͦ͜ 
͙ͭͨͯΣ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͊ ͤ͊ ͨͪͦͼ͔ͫ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔ͨͦͭͪ͋ͯΊ ͤ͊͒͊ͤͤΎ ͎͙͒ͦͨͦͣͦ ͙͙͒ͭͤ͜ ͯ ͨͪͦͼ͔ͫ͜ ͍͊ͫͦ͘ΊͤͤΎ ͔ͤΌ 
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ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ΄͡Ύͻͦͣ ͍ͻ͔ͦ͒͗ͤͤΎ ͍ ͫͯͫͨ͜͡Έ͔ͤ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͙͔ͫͫͭͣͯ 
ͫͦͼ͊͜͡Έ͙ͤͻ ͍͘ΩΎ͍͘͟͜Σ ͊ ͭ͊ͦ͗͟ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͍ͣͤͤ͜Ύ͙ͣ ͍͍͒ͭͦͪ͜Ό͍͙͊ͭ ͫͦͼ͊͜͡Έͤ͜ 
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͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͍ ͙ͪͤ͘͜ͻ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜Φ ̂ͪ͊ͻ͍ͯ͊ͤͤΎ ͺ͊ͻ͍͜ͼΎ͙ͣ ͍͊͊͒͘͟͜͡ 
͍͙ͦͫͭ͜ ͔ͫͨͼ͙ͺ͙͜͟ ͨͪͦͼ͔ͫͯ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜ ͍͙͎ͣ͊͊Ί ͨ͒͋ͦͪͯ͜ 
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͎ͪͦ͘͡Ύ͒͊Ίͣͦ Ύ͟ ͨͪͦͼ͔ͫ ͙ͫͨͦͤͭ͊ͤͤͻ ͭ͊ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͍͙͍͍ͨ͜͡ ͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜Έ 
͙͙͙͒ͭͤΣ ΅ͦ ͙ͫͨͪΎΌͭΈ ͝͝ ͺ͍ͦͪͣͯ͊ͤͤΌ Ύ͟ ͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ ͔͍ͨͤͦ͝ ͫͭ͊ͭ͜ ͘ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͭ͊ ͙ͨͫͻͦͫͦͼ͊͜͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡Φ 

ˤ͙ͤ͊͘;͙͍΄͙ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 
͎͊͊ͦͣ͘͡ ͭ͊ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͚͒ͭ͜ ͔ͦͪͣ͊͘͟Σ ͘ΩΎ͍͍ͫͯ͊΄͙ ͫͯͭͤͫͭ͜Έ 
ͨͦͤΎͭͭΎ ζ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͍͊͊͒͘͟͜͡ ͔͎ͤͭͪͤ͊ͭͤͦͦ͜ 
͙ͭͨͯηΣ ͫ͒͜͡ ͔͙͙ͦͪͫͭ͟͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͍ͫͭ͊ͭͦ-ͪͦ͡Έ͍ͦͦ͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͍͙ͻ͍ͦ͊ͤͼ͍͜ 
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͔͙ͦͣͨͦͤͤͭ͟ ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ΅ͦ ͜ ͍͙ͫͭ͊ͤͦͭΈ ͔͔͙͍ͨͪͫͨͭͯ͟ ͨͦ͒͊͡Έ΄͙ͻ 
͍ͪͦ͘͜ ͒ͦ͟ ͯ ͼΈͦͣͯ ͤ͊ͨͪΎͣ͜Φ 
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SUMMARY 
Polyanichko Angela, Korinna Anna. Peculiarities of gender-role socialization of 

boarding school children.  
The analysis of scientific literature allowed to reveal, that the issues of gender-role 

socialization of boarding school children are actual and significant for the present theory and 
practice of preschool education. The purpose of writing the article is a theoretical analysis of 
scientific research devoted to the problem of personal gender-role socialization; clarification 
of the essence of the concept of άgender-ǊƻƭŜ ǎƻŎƛŀƭƛȊŀǘƛƻƴ ƻŦ ōƻŀǊŘƛƴƎ ǎŎƘƻƻƭ ŎƘƛƭŘǊŜƴέΦ 

A set of theoretical methods, in particular, the analysis, comparison and 
generalization of psychological and pedagogical literature on the problem of gender-role 
socialization of the personality and gender-role socialization of children of institutions of the 
residential type, was used for solving the tasks and achieving the goal. 

As a result of the study, it is determined that personal gender-role socialization is 
defined by scientists as a process of active assimilation of gender stereotypes and values, 
which enables to form sexual consciousness, gender-role behavior, and to be aware of 
belonging to a particular gender. The analysis of different views of scientists on the problem 
of gender-role socialization, as well as its relevance and importance for the formation of the 
personality of children at different age stages allows us to understand the meaning and 
essence of the concept of gender-role socialization of boarding school children, which is 
regarded as a process of spontaneous and directed influences on the personality of the child, 
contributing to its formation as a representative of a certain gender, taking into account 
relevant physiological and psychosocial features. 

The ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘ ǿƛƭƭ ōŜ ŘŜǾƻǘŜŘ ǘƻ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ƻŦ ǊŜǎƛŘŜƴǘƛŀƭ 
institutions gender-role socialization features, and the definition of functions, principles and 
components of this process in particular. 

Key words: fosterling, boarding school, children, socialization, gender-role 
socialization, gender-role socialization of boarding school children. 
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˾Φ x ͙͍ͦͪͫͦ͊Σ ˱Φ ʕ ͚͍ͦͪͦ͋ͦͦ͝Σ ˩Φ ˥ ͍͊ͣͦͦ͜͡͝Σ ˻Φ ˴ ͙ͦͨͼ͜Σ ˤΦ ˻ ͔ͪ͡Σ ˹Φ ˽ ͔ͪͤͫ͜Έͦ͟͝Σ 
˻Φ ˿ ͔ͭͯ͒ͤͤͦ͜͟͜͝ ͭ͊ ͤ͜΄͙ͻΦ  

˽͔ͪͦͭΣ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͯ Ύ͙͟ͻ ͎ͪͦ͘͡Ύ͙͙͒ͫ͡Ύ ͋ ͔ͣͦ͒͜͡ ;͙ 
͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͫͦͼͦ͜-
͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͨͪͦͺ͜͡ΌΣ ͚͔ͤ͊͒ͤͦ͘ ͔ͤ ͋ͯͦ͡Φ 

̂ ͔ͦͤͭͫͭ͟͟͜ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍͙ͨͪͦ͒ͤ͜ͻ ͔͔ͭͤ͒ͤͼ͚͜ ͙͙͍͎ͨͦͭͤͦͦ͘ 
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͎͍͊ͫͯͦͯ͘͡ΌͭΈ ͤ͊ ͍͎ͯ͊ͯ ͨ͒͜ͻ͙ͦ͒ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ 
͙͍͒ͦͫ͒ͤ͜͟͜͡ ΅ͦ͒ͦ ͪͦͯͣͤͤ͘͜Ύ ͺ͔͔ͤͦͣͤͯ ζͨͪͦͺ͔͚ͫͤ͊͜ ͫͦͼ͊͊͘͜͜͡ͼ͜ΎηΦ 

̅ͯͤ͟ͼ͙ͦͤ͊ͫͭ͜͜͡;͙͚ͤ ͨ͒͜ͻ͒͜ ό˽Φ s ͪͭͤͫͦͤ͟͜Σ ˤΦ ʕ ͔͍ͤͭͦͪͭΣ 
˨͗Φ ˴ Φ ʕ ͚͊͒ͣ͊ͤΣ ˾Φ ʕ ͊ͤ ˿ ͔ͦͭͭͪ͟Σ ˨Φ ˨ ͊ͤͤΣ ˽Φ ˶ Φ ˴ ͔ͤ͒͊͡͡Σ ˾Φ ˶ ͤ͒͊͜Σ ˾Φ ˸ ͔ͪͭͦͤΣ 
˸Φ ˿ Φ ˹ ͦͯ͘͡Σ ˥Φ ˾ ͔͒ͪ͜Σ ˾Φ ˾ ͘͜Σ ˤΦ ˽ Φ ˾ ͦ͋ͤͫͦͤ͜Σ ˤΦ ˴ Φ ̆ ͚ͦύ ͤ͊͒͊Ί ͔͔͍͎ͨͪ͊ͯ 
ͫͦͼ͊͜͡Έ͙ͤͣ ͫͭͪͯͭͯͪ͊ͣ͟ ͤ͊͒ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͙ͤͣ ͍;͙͙ͤ͊ͣ͟Φ ̂ ͔ͣ͗͊ͻ ͼΈ͎ͦͦ 
ͨ͒͜ͻͦ͒ͯ ͍͔ͨͦ͒ͤ͊͜͟ ͡Ό͙͙͒ͤ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͔͔͍ͨͪ͊͗ͤͦ ͫͦͼ͊͜͡Έ͙ͤͣ 
͔ͦͤͭͫͭͦͣ͟͟Φ ˻͔ͭ͗Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ͨͪͦͼ͔ͫΣ ζ͊͘ 
͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͙͍͙ͤ͒͒͜͜ ͍͊ͫͦ͘ΌΌͭΈ ͍͔ͫͭ͊ͤͤ͡ΎΣ ͔͔ͨͪͦͤ͊ͤͤ͟ΎΣ ͼͤͤͦͫͭ͜͜ ͚ 
͍͙ͤ͊;͙͟Σ ΅ͦ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͔ͺ͔͙͍ͭͤͦ͟͝ ͯ;͊ͫͭ͜ ͍ ͎͍ͦͪ͊ͤͦ͊ͤͦͣͯ͘͜ ͫͦͼ͊͜͡Έͤͦͣͯ 
͙͗ͭͭ͜η όDunn, Linda, MonicaΣ мффпΣ ͫΦ отрύΦ ˭͊ͤ͊͘;͔ͤ͊ ͔ͭͦͪ͜Ύ ͎ͪͦ͘͡Ύ͒͊Ί 
͙ͣͦͦ͒͡ͻ ͺ͊ͻ͍͜ͼ͍͜ Ύ͟ ͙͍͙ͨ͊ͫͤͻ ͦ͋ΩΊ͍ͭ͟͜Σ Ύ͟͜ ͔ͤ ͣ͊ΌͭΈ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔͎͍͙ͪ͊ͯ͊ͭ 
ͤ͊ ͨͪͦͼ͔ͫ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ ˽͍͒ͫͯͣͦͯ͜Ό;͙ ͍͙΅͔͍͙͔͔͊͒ͤ͟͡Σ ͣͦ͗ͤ͊ ͙͙ͪͦ͋ͭ͘ 
͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͍ ͔ͣ͗͊ͻ ͺͯͤ͟ͼ͙ͦͤ͊ͫͭ͜͜͡;͎ͤͦͦ ͨ͒͜ͻͦ͒ͯ ͔͙ͫͭͯ͒ͤͭ Ί ͙͍͙͙ͨ͊ͫͤͣ 
ͫͨͦͫͭ ͔͎ͪ͊͜;͙͊ͣ ͨͪͦͼ͔ͫͯ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Σ ͎͍ͦͦͤͦ͡Ό ͔ͣͭͦΌ Ύͦ͟͝ Ί ͔͔ͨͪ͒͊;͊ 
ͤ͊ͤ͘Έ ͨͪͦ ͚ͣ͊͋ͯͭͤΌ ͨͪͦͺ͔ͫ͜ΌΦ  

˱͔͔͙͍͙͚ͤͭͪͨͪͭ͊ͭͤ ͨ͒͜ͻ͒͜ ό˩Φ ʕ Φ ʕ ͔͚͔ͭͭͪ͜͟Σ ̆Φ ˿ Φ x ͔͔ͪ͟Σ ́Φ x ͔ͻ͔ͪΣ 
˸Φ ˩ ͍͔ͫͫͦͤ͡Σ ˽Φ ˹ ͚͊ͭΣ ˤΦ ˶ Φ ˻ ͔ͯͤ͘͡Σ ˢΦ ˩ Φ ˻ ͫͭͤ͜Σ ˱Φ ̆ Φ ˿ ͣͨͫͦͤ͜Σ ˣΦ ́ ͔͋ͯ͡Σ 
ˤΦ ́ ͪͤ͜͜Σ ˽Φ ́ ͔ͪ͊ͯͪ͡ύ ͒ͦ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͔ͦͫͪ͒͗ͯ͘ΊͭΈͫΎ ͤ͊ ͡Ό͒ͫΈͦͣͯ͟ ͺ͊ͭͦͪ͟͜ 
ͭ͊ ͎ͪͦ͘͡Ύ͒͊Ί ͍ͤͦ͊;͍͟͜ Ύ͟ ͙͍͙͊ͭͤ͟ͻ ͎͔͍͊ͤͭ͜ ͯ ͨͪͦͼ͔ͫ͜ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Σ Ύ͟͜ ͣ͊ΌͭΈ 
͔ͨͦͭͤͼ͊͜͡ ͙͍͊ͭͤͦ͟ ΄͙ͯ͊ͭ͟ ͔ͤͦ͋ͻ͒ͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͊͋ͦ ͪͦͪͦ͋͘͡Ύ͙ͭ ͔͎ͫͭͪ͊ͭ͜͝ 
͒͡Ύ ͨͦ͒ͦ͊ͤͤ͡Ύ ͔͍͔͍͔ͤͨͤͤͦͫͭ͜ ͚ ͔͍͙ͤͤ͊͘;͔ͤͦͫͭ͜ όTeboul, 198пΣ ͫΦ мфмύΦ ˭ 
͙ͨͪ͊ͭ͟;ͤͦ͝ ͭͦ;͙͟ ͦͪͯ͘Σ ͔͙ͫͭͯ͒ͤͭ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ ͍ͨͦ͋ͯ͒ͦ͜ ͔͙͒ͤͭ͜;ͤͦͫͭ͜Σ Ύ͊͟Σ 
ͤ͊ ͝ͻͤΌ ͒ͯͣͯ͟Σ ζͨͪ͊ͼΌ͍͙͔͊ͭͣη ͭ͊ ͔͋ͯ͒ ͔͒ͦͪ;ͤͦΌ ͍ ͍ͤͦͦͣͯ ͯ͟͡Έͭͯͪͤͦͣͯ 
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͔ͦͤͭͫͭ͟͟͜Φ ˱͔͔͙͍͙ͤͭͪͨͪͭͫͭ͜ ͍͔ͫͭͪ͒͗ͯΌͭΈΣ ΅ͦ ͔͙ͫͭͯ͒ͤͭ ͔ͤ Ί ζ͔͍͙͗ͪͭ͊ͣ 
͙͔͙ͫͫͭͣηΣ ͊ ͣ͊ΌͭΈ ͙͙ͪͦ͋ͭ͘ ͍͙͚͊ͫͤ͡ ͍͙͋ͪ͜Σ ͘͜ Ύ͙ͣ͟ ͣ͝ ͣ͊Ί ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜ΎΦ ˽ͪͦͺ͔͚ͫͤ͊͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ς ͼ͔ ͔ͤ ͙ͫͭ͊ͭ;͙͚ͤ ͨͪͦͼ͔ͫΣ ͯ Ύͦͣͯ͟ 
͍ͤͦ͊;͙͟ ͙͡΄͔ ͙ͦͭͪͣͯΌͭΈ ͍͔ͪ͊͗ͤͤΎ ͍͒͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Τ ͍͙ͤ͊ͨ͊͟Σ ͼ͔ 
͙͒ͤ͊ͣ͜;͙͚ͤ ͨͪͦͼ͔ͫΣ ͯ Ύͦͣͯ͟ ͣͦͦ͒͜͡ ͺ͊ͻ͍͜ͼ͜ ͙ͨͪͤͦͫΎͭΈ ͍͙͚͊ͫͤ͡ ͍͒ͦͫ͒͜Σ 
ͼͤͤͦͫͭ͜͜ ͭ͊ ͔͒͜͝ ͍ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό όArtkinson, 1983; Simpson, 1979; Tierney, 1997). 
˽͎ͦͦ͒͗ͯΊͣͦͫΎ ͘ ͔͒͜Ύ͙ͣ ˤΦ ́ ͪͤ͜͜ όTierneyΣ мффтύ ͘ ͙͍ͨͪͦ͒ͯ ͎ͭͦͦΣ ΅ͦ 
ͨͪͦͺ͔͚ͫͤ͊͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ς ͼ͔ ͍͚͒ͦͫͭͦͪͦͤͤ͜ ͨͪͦͼ͔ͫΣ ͯ Ύͦͣͯ͟ ͙͍͙ͤ͒͒͜͜ ;͙ͤΎͭΈ 
͍͙͍ͨ͡ ͭ͊ ͨ͒͒͊͜ΌͭΈͫΎ ͍͙͍ͨͯ͡ ͫͦͼ͊ͯ͘͜͜͡Ό;ͦ͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Φ  

˭͊ ͨͦ ͍ͤͦ͝ ͙͔ͨͪͦͭ͗ͤͦͫͭ͜͡Σ ͤ͊ ͔ͨͪ΄͙͚ ͎ͨͦ͡Ύ͒Σ ͺͯͤ͟ͼ͙ͦͤ͊ͫͭ͜͜͡;͎ͤͦͦ ͭ͊ 
͔͔͙͍͎ͤͭͪͨͪͭ͊ͭͤͦͦ͜ ͨ͒͜ͻ͍ͦ͒͜Σ ͣ͗͜ ͙͙ͤͣ ͫͤͯ͜Ί ͜ ͫͻͦ͗ͫͭ͜ΈΦ ˻͙͍͋͒͊ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ 
ͫͦͼ͊͊͘͜͜͡ͼ͜Ό Ύ͟ ͨͪͦͼ͔ͫΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͔͔͋ͪ ͯ;͊ͫͭΈ ͯ 
ͪͦ͡Έ͍ͦͦͣͯ ͍ͤ͊;͊ͤͤ͜Σ ΅ͦ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ό͊͒͊ͨͭ͊ͼ͜͝ύ 
͙ͦͫͦ͋ͫͭͦͫͭ͜ ͒ͦ ͯ͟͡Έ͙ͭͯͪ ͨͪͦͺ͔ͫ͜͝ (Ongiti, 2012, c. 38).  

˥͍͙ͦͦͤͣ͡ ͯ ͙͙ͪͭ͟;ͤͦͣͯ ͨ͒͜ͻͦ͒͜ όˣ͔͊ͪͭͭ͜Σ ˣ͔ͦͫͭͪ͡Σ ˤ͔͍ͤͭͦͪͭύ Ί 
͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͒͊ͭͤͦͫͭ͘͜ ͙͙͍͙ͪͭͯ͊ͭ͟͟ ͔ͭΣ ΅ͦ ͙͚ͨͪͣ͊ΊͭΈͫΎ Ύ͟ ͔͔ͤ͊͗ͤ͡ ͍ 
͍ͨͦͫΎ͔͒ͤͤͦͣͯ͟ ͙͗ͭͭ͜ ό͊ͫ͟͡Σ ͫͭ͊ͭΈ ͭ͊ ͙ͫͭͦͫͯͤ͟ύΦ ˿ͯͭͭΊ͍͎ͦͦ ͤ͊͘;͔ͤͤΎ ͍ͤ͊͋ͯ͊Ί 
ͫͦͼ͊͜͡Έͤ͊ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜ΎΣ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͜͡Σ 
͍ͪͤͦͫͭ͜͜Σ ͍͙ͫͦ͋ͦ͒ ͭ͊ ͡Ό͒ͫΈͦ͟͝ ͎͒ͤͦͫͭ͜͜Φ ˾͔͊͡Έͤͫͭ͜Έ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ 
ͫͦͼ͊͜͡Έͤͦ ͍͔ͫͭͦͪͤ͊ ͭ͊ ͚ͫͭ͊͜͟Φ ˻͍ͫͤͦͦΌ ͙͙ͪͭ͟;͎ͤͦͦ ͨ͒͜ͻͦ͒ͯ Ί 
͔ͪͺ͔͙͍ͫͤͫͭ͟͜͡ΈΣ Ύͯ͟ ͔ͤ ͚͔ͤ͊͒ͤͦ͘ ͍ ͤ͜΄͙ͻ ͙͎ͨ͊ͪ͊͒ͣ͊ͻ όZeichner, Gore, 1990).  

˻͔ͭ͗Σ ͎ͪͦ͘͡Ύͤͯͭ͜ ͙ͭͪ ͨ͒͜ͻ͙ͦ͒ ͣ͊ΌͭΈ ͍͔͙͔͟͡ ͤ͊͘;͔ͤͤΎ ͒͡Ύ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜Φ ̅ͯͤ͟ͼ͙ͦͤ͊ͫͭ͜͜͡;͙͚ͤ ͨ͒͜ͻ͒͜ 
͎ͤ͊ͦͦ͡΄ͯΊ ͤ͊ ͫͦͼ͊͜͡Έ͚ͤ͜ ͫͭͪͯͭͯͪ͟͜Σ ͔͔͙͍͙͚ͤͭͪͨͪͭ͊ͭͤ͜ ͨ͒͜ͻ͒͜ ͋͜͡Έ΄ 
ͫͭͦͫͯΊͭΈͫΎ ͡Ό͒ͫΈ͙͟ͻ ͔͍ͪͫͯͪͫ͜Φ ˴͙͙ͪͭ;͙͚ͤ ς ͍͙ͤ͊͘Ί ͍͒͊ ͨ͒͜ͻ͙ͦ͒Σ ͔͊͡ 
͍͍͙ͦ͒ͭΈ ͔͊ͫͨͭ͟ ͔ͪͺ͔͙͍ͫͤͦͫͭ͟͜͡ ͭ͊ ͫͦͼ͊͜͡Έͤͦ͝ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͜͡Φ 

̂ͪ͊ͻ͍ͦͯΌ;͙ ͍͙΅͔͍͙͔͔͊͒ͤ͟͡Σ ͨ͒͜ ͨͪͦͺ͔͚ͫͤͦ͜Ό ͫͦͼ͊͊͘͜͜͡ͼ͜ΊΌ ͔͍ͫͭͯ͒ͤͭ͜ 
͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͫͦͼͦ͜-͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͨͪͦͺ͜͡Ό ͙ͣ ͪͦͯͣ͘͜Ίͣͦ ͍͚͒ͦͫͭͦͪͦͤͤ͜ 
ͨͪͦͼ͔ͫ ͍͟͡Ό;͔ͤͤΎ ͯ ͨͪͦͺ͔͚͔ͫͤ͜ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͯ ͔ͪͯ͘͡Έͭ͊ͭ͜ Ύ͎ͦͦ͟ ͙ͦͫͦ͋ͫͭͫͭ͜Έ 
͍͊ͫͦ͘ΌΊ ͤ͊ͤͤ͘ΎΣ ͯͣͤͤ͜ΎΣ ͍͙ͤ͊;͙͟ ͭ͊ ͔͙ͨ͊ͭͭͪͤ ͍͔͙ͨͦ͒ͤ͜͟Σ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ ͚͝ 
͙͋ͯͭ ͔͔͙ͦͣͨͭͤͭͤͣ͟ ͺ͊ͻ͍͜ͼ͔ͣ ͔͍ͨͤͦ͝ ͫͦͼͦ͜-͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝ ͎͊ͯ͘͜͡ ͭ͊ 
͍͍͙ͨͦͤͦͨͪ͊ͤͣ ;͔ͤͦͣ͡ ͭ͜Ί͝ ͫͦͼ͊͜͡Έͤͦ͝ ͎͙ͪͯͨΣ ͒ͦ Ύͦ͟͝ ͔͙ͤ͊͗ͭ͡Έ ͝͝ ͨͪͦͺ͔ͫ͜ΎΦ 

˸͔ͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͦ͡Ύ͎͊Ί ͍ ͪͦͪͦ͋͘ͼ͜ ͭ͊ ͊ͨͪͦ͋͊ͼ͜͝ ͔ͣͦ͒͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͫͦͼͦ͜-͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͨͪͦͺ͜͡ΌΦ 

˨͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭ ͯ ͨͪͦͼ͔ͫ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ 
͔ͦͣͨͫ͟͟͡ ͔͍ͣͭͦ͒͜Υ ͔͔͙ͭͦͪͭ;ͤ͜Υ ͍͙͍;͔ͤͤΎΣ ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘ ͭ͊ ͍ͨͦͪͤ͜ΎͤͤΎ 
͔ͨͦͦ͗ͤ͡Έ ͺͦͫͦ͜͡ͺͫΈͦ͟͝Σ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ ͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͘ 
͔͙ͭͣ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΤ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͎͍͊͋ͫͭͪ͊ͯ͊ͤͤΎΣ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ύ ͭ͊ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͔ͦ͒ͪ͗͊ͤͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͘ ͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͙͔͍ͪͭͪ͟͜͝ 
ͦͼͤ͜Ό͍͊ͤͤΎ ͍͍ͪͤ͜͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Σ ͝͝ ͙͍ͨͦ͊ͤ͘͟͟͜Τ ͎ͦͦ͜͟͡-͙͔͙͚ͫͫͭͣͤΣ 
͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤΣ ͔ͣͦ͒͡Ό͍͊͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͒͡Ύ ͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
͍ͯͣͦΣ ΅ͦ ͙ͫͨͪΎΌͭΈ ͍͒ͦͫ͒͗ͯ͊ͤͦͣͯ͜͡ ͨͪͦͼ͔͍ͫͦ͜Σ ͭ͊ ͙ͪͦͪͦ͋͘͟ ͔ͣͦ͒͜͡ 
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ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͫͦͼͦ͜-͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ 
ͨͪͦͺ͜͡ΌΤ ͔͙ͣͨͪ͜;ͤ͜Υ ͎͙͒͊ͤͦͫͭ͜;ͤ͜ ό͔͙͋ͫ͒͜Σ ͔͍͊ͤͭͯ͊ͤͤ͟ΎΣ ͔͍ͭͫͭͯ͊ͤͤΎύΣ 
͔͍ͦ͋ͫͪ͊ͼ͚ͤ͜͜ όͨͪΎ͔ͣ ͚ ͔ͤͨͪΎ͔ͣ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎύ ͘ ͔ͣͭͦΌ ͎͙͙͒͊ͤͦͫͭ͜͟ ͍͍ͪͤ͜͜ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͫͦͼͦ͜-͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ 
ͨͪͦͺ͜͡ΌΤ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ͜Υ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͔͔͙͔ͫͨͪͣͤͭ͟ ό͍ͦͤͫͭ͊ͭͯ͊͟͡Έ͙͚ͤ 
ͭ͊ ͺ͍ͦͪͣͯ͊͡Έ͙͚ͤ ͔͙ͭ͊ͨύ ͘ ͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍͙͊ͨͪͦͨͦͤͦ͊ͤ͘ͻ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͭ͊ ͔ͣͦ͒͜͡ ͝ͻ ͔ͪ͊͊͘͜͡ͼ͜͝Τ ͙͙ͫͭ͊ͭͫͭ;ͤ͜Υ ͔͙ͨ͊ͪ͊ͣͭͪ;͙͚ͤ t-
͙͔͚ͪͭͪ͟͜ ˿ͭΈΌ͔͒ͤͭ͊ ͒͡Ύ ͔͔͙ͤ͊͗ͤ͘͡ͻ ͍͙͋ͪͦ͜͟Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˸͔ͦ͒͡Ό͍͊ͤͤΎ  ͎͊͊͘͡Έ͍͙͚ͤͦͤ͊ͯͦ͟ 
͔ͣͭͦ͒ ͔͔͍͎ͦͨͦͫͪ͒ͦ͊ͤͦͦ͟ ͨͤ͊ͤͤ͘͜Ύ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͦ͋ΩΊ͍ͭ͟͜-͙͍͊ͣͤͤ͘͜͟͜ 
ό͔͔͚ͣͦ͒͡ύΣ ΅ͦ ͔͔ͨͪ͒͋͊;͊Ί ͍ͨͦ͋ͯ͒ͦͯΣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͚ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔ͣͦ͒͜͡ 
ό˥͊ͯ͘͡Ύ͟Σ нллтύΦ ˾͎ͦ͘͡Ύ͔ͤͣͦ ͫͤͯ͜Ό;͜ ͔ͣͦ͒͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ 

˸͔ͦ͒͡Έ ˿ͣͨͫͦͤ͊͜ ό{ƛƳǇǎƻnΣ мфтфύ ͙ͣͫͭͭ͜Έ ͙ͭͪ ͫͭ͊͒͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ ˹͊ ͔ͨͪ΄͚͜ ς ͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͨͪͦͺ͔͚ͫͤͦͫͭ͜͜ ͍͙ͦͤ͊ͤͤ͟Ύ 
͔ͫͨͼ͊͜͡Έ͙ͤͻ ͺ͊ͻ͍͙ͦͻ ͍͊͒͊ͤ͘ΈΦ ˹͊ ͎͚͒ͪͯ͜ ͫͭ͊͒͜͝ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͔͔ͪͤͤͤ͘Ύ ͊͘ 
͎͒ͦͨͦͣͦͦΌ ͒ͦ ͤ͊͘;ͯ΅͙ͻ ͡Ό͔͚͒ ͘͜ ͦͭͦ;ͯΌ;͎ͦͦ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 

 sͭ ͔ͪͭΎ ͫͭ͊͒͜Ύ ͔͔ͨͪ͒͋͊;͊Ί ͔ͤͭͪͤ͊͊͘͜͜͡ͼ͜Ό ͼ͔͚ͤͤͦͫͭ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͙ͪͯͨ ͭ͊ 
͙͚ͨͪͤΎͭͭΎ ͝͝ ͍͙ͨͪ͊͡Φ 

˸͔ͦ͒͡Έ ̆ͤ͜΄ͦ όIƛƴǎƘŀǿΩǎ aƻŘŜƭύ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͭͪΈͦͻ ͺ͊͘Φ ˽ͪͦͭΎ͎ͦͣ 
͔ͨͪ΄ͦ͝ ͺ͙͊͘ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͔͔ͨͪͻ͒͜ ͍͒͜ ͎͍͙ͨͪͦͤͦͦ͊ͤ͘ͻ ͪͦ͡Έ͍͙ͦͻ ͦ;͍ͯ͊ͤ͜͟Έ 
͒ͦ ͔ͪ͊͡Έ͙ͤͻ ͔͚ͪͦ͡ ͯ ͫͦͼ͊͜͡Έ͚ͤ͜ ͎ͪͯͨ͜Φ ˨͎ͪͯ͊ ͺ͊͊͘ ͙ͣͫͭͭ͜Έ ͍͒͊ ͔͙ͦͣͨͦͤͤͭ͟Φ 
˽͔ͪ΄͙͚ ς ͼ͔ ͍͔͔ͪͤͤͤ͘Ύ ͒ͦ ͍͙͔͙͊ͭͦͪͭͭͤͻ ͔͎ͦ͟͡Φ ˨͎͙͚ͪͯ ͔ͦͣͨͦͤͤͭ͟ ς 
͒͊ͭͤͫͭ͘͜Έ ͨͦͣ͜;͙͊ͭ ͔͍͍ͤ͒ͨͦ͒ͤͦͫͭ͜͜͜ ͣ͗͜ ͎͍͙͙ͨͪͦͤͦͦ͊ͤͣ͘ ͪͦ͡Ύ͙ͣ ͭ͊ ͙͙ͭͣ 
ͪͦ͡Ύ͙ͣΣ Ύ͟͜ ͍͙ͦͤͯ͟ΌͭΈ ͍͙͔͊ͭͦͪͭͭͤ͜ ͔͎͙ͦ͟͡Φ ˭͊ͤ͊͘;͔ͤ͊ ͺ͊͊͘ ͔ͣͦ͗ ͙͙ͣͫͭͭ͜ 
͙ͫ͡Έͤ͜ ͔ͣͦͼ͚ͤ͜͜ ͔ͪ͊͟ͼ͜͝ ͍ͤ͊ͫ͒ͦ͜͟͡ ͦͤ͟ͺͭͯ͜͟͡ ͣ͗͜ ͦ;͍ͯ͊ͤͤ͜͟Ύ͙ͣ ͭ͊ 
͔ͪ͊͡Έͤͫͭ͜ΌΦ ͔́ͪͭΎ ͺ͊͊͘ ς ͼ͔ ͔ͤͭͪͤ͊͊͘͜͜͡ͼ͜Ύ ͪͦ͡Έ͍͙ͦͻ ͼ͔͚ͤͤͦͫͭ͜ ͭ͊ 
͍͔͙ͨͦ͒ͤ͜͟ όDe Swardt, 2012).  

ˤ͚͊͒ͣ͊ͤΣ ͍͔͚́͡ ͜ ͚̊ͭ͊ͤ ό²ŜƛŘƳŀƴΣ ¢ǿŀƭŜΣ {ǘŜƛƴΣ нллмύ ͙͙ͪͦͪͦ͋͘͡ 
͔ͣͦ͒͡Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͍;͙͔ͭ͡ΎΣ ͯ Ύ͚͟͜ ͍͙͔ͦͪͣ͟͡ΌΌͭΈͫΎ 
ͺͦͪͣ͊͡Έͤ͊ ͭ͊ ͔ͤͺͦͪͣ͊͡Έͤ͊ ͫͦͼ͊͊͘͜͜͡ͼ͜ΎΦ ˿ͦͼ͊͊͘͜͜͡ͼ͚͙͙ͤͣ͜ ͨͪͦͼ͔͙ͫ͊ͣΣ ͤ͊ 
͒ͯͣͯ͟ ͙͍͒ͦͫ͒ͤ͜͟͜͡Σ Ί ͔ͤͭͪ͊͜͟ͼ͜ΎΣ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͭ͊ ͍ͤ͊;͊ͤͤΎΦ ̅ͦͪͣ͊͡Έͤ͊ 
ͨͪͦͺ͔͚ͫͤ͊͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ;͔͔ͪ͘ ͍ͤ͊;͊ͤͤΎΣ ͊ 
͔ͤͺͦͪͣ͊͡Έͤ͊ ς ;͔͔ͪ͘ ͍͊͘Ίͣͦ͒͜ΌΦ  

˸͔ͦ͒͡Έ ˴ͦͯͻ͔ͤ͊ ό/ƻƘŜƴΣ мфумύ ͨͪͦͨͦͤͯΊ ;͙͙ͦͭͪ ͔͙ͭ͊ͨ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝Υ мύ ͦ͒ͤͦͫͭͦͪͦͤͤΎ ͔͊͗ͤͫͭ͘͜͡ΈΤ нύ ͔͎͙͍ͤ͊ͭͣ͘͜κ͔͔ͤ͊͗ͤͫͭ͘͜͡ΈΤ 
3) ͘ ͔͊͗ͤͫͭ͜͡Έκ͍͊͘Ίͣͤͫͭ͜ΈΤ пύ ͍͊͘Ί͔ͣͦ͊͗ͤͫͭ͘͜͡ΈΦ ˹͊ ͔ͨͪ΄ͦͣͯ ͔ͭ͊ͨ͜ ͦͫͦ͋͊ 
ͼͦͣ͜͟͡ ͨͦ͊͒͊͟͡ΊͭΈͫΎ ͤ͊ ͍ͦͤ͘͜΄͚ͤ͜ ͍͙͔͊ͭͦͪͭͭΣ ͚͔ͣ͊͗ ͔ͤ ͍͙ͫͭ͊ͭΈ ͙͊ͨͭ͊ͤ͘ΈΣ 
͙͙ͪͭ͟;͙͚ͤ ͊ͤ͊͘͜͡ ͚͔ͣ͊͗ ͍͚͒ͫͯͭͤ͜͜Φ ˹͊ ͎͒ͪͯͦͣͯ ͔ͭ͊ͨ͜ ͪͦ͘΄͙ͪΌΌͭΈͫΎ 
͙͍ͣͦ͗ͦͫͭ͜͡ ͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ΅ͦ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͨͦΎ͍͙ ͍͍ͫͯͣͤ͜͜ ΅ͦ͒ͦ 
͊͋ͫͦ͡Ό͎ͭͤͦͦ ͍͙͔͊ͭͦͪͭͭͯΣ ͎͙͍͎ͦͤͭͤͦͦ͟͜ ͋ͯͤͭͯΦ ˹͊ ͔ͭͪͭΈͦͣͯ ͔ͭ͊ͨ͜ ͔͙ͫͭͯ͒ͤͭ 
͍ͤ͊;͊ΌͭΈͫΎ ͔͔͍ͨͪͪ͜Ύ͙ͭ ͦͤ͟ͼ͔ͨͼ͜͝Σ ͔͒͜͝Σ ͔ͣͦ͒͜͡Σ ͙͚ͨͪͣ͊Ό;͙ ͦ͒ͤ͜ ͭ͊ 
͍͙͒͒͊͜͟Ό;͙ ͤ͜΄͜Τ ͫͨ͜͡Έͤͦ ͨͪ͊ͼΌ͍͙͊ͭ ͭ͊ ͙͙͒ͭͫ͜͡Ύ ͘ ͤ͜΄͙͙ͣΤ ͦͼͤ͜Ό͍͙͊ͭ 
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͎͔͍͊ͪͯͣͤͭͦ͊ͤͦ ͚ ͍ͦ͋͐ͪͯͤͭͦ͊ͤͦΦ ˹͊ ͦͫͭ͊ͤͤΈͦͣͯ ͔ͭ͊ͨ͜ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͒͊ͭͤͫͭ͘͜Έ 
͙͚͙ͨͪͣ͊ͭ ͪ͜΄͔ͤͤΎ ͔͎ͦ͊͟͜͡͡ΈͤͦΣ ͊ ͭ͊ͦ͗͟ ͨͪͦͺ͔͚ͫͤͦ͜-ͪͦ͡Έ͍ͦ͊ ͔͙͒ͤͭ͜;ͤͫͭ͜ΈΦ 

˻Φ ̑ ͎ͺ͔͡Έ͒ ͍͙ͫͭͦͪ͊͡ ͫͭͪͯͭͯͪͤͦ͟-ͺͯͤ͟ͼͦͤ͊͜͡Έͤͯ ͔ͣͦ͒͡Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔ͫͭͯ͒ͤͭ͊ ͍ ͍ͯͣͦ͊ͻ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͍ͨ͊ͪͭͤͪͫͭ͊Σ Ύ͊͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ 
ͼ͜͡Έ͍͎ͦͦͦΣ ͎ͨͪͦͪ͊ͣͤͦ-͔͙ͣͭͦ͒;͎ͤͦͦ ͭ͊ ͎͙͒͊ͤͦͫͭͦ͜͟-͔ͪͯ͘͡Έ͙͍͎ͭ͊ͭͤͦͦ 
͔͍ͦͣͨͦͤͤͭ͟͜Φ ˤ͙͔͔ͦͪͣͤͦ͟͡ ͍ͪͤ͜͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ό͍͙͙͚ͫͦ͟Σ 
͔͔͚ͫͪ͒ͤ͜Σ ͙ͤ͘Έ͙͚͟ύΣ Ύ͟͜ ͎͍͙͒͊ͤͦͫͭͯ͊͜͡ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙ͭ͊͟ͻ ͙͔͍ͪͭͪ͟͜͝Σ Ύ͟ 
ͨͪͦͺ͔͚ͫͤ͊͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͔ͫͭͯ͒ͤͭ͊Σ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͍͊͒͊ͨͭͦ͊ͤͫͭ͜ΈΣ ͫͭͯͨͤ͜Έ ͍͔͊͒ͦͦͤͦͫͭ͘͜͡ ͍ͪͦ͋ͦͭͦ͒͊ͼ͍͜ ͜ 
ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔ͨ͊ͪͭͤͪ͊ Ύͫͭ͟͜Ό ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͫͭͯ͒ͤͭ͊ ό͎̑ͺ͔͡Έ͒Σ нлмрύΦ 

˿Φ ˾ ͍͊ͯ͊͘Ί͍ ͨͪͦͨͦͤͯΊ ͔ͣͦ͒͡Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ 
ͺ͊ͻ͍͜ͼΎ ͍ ͍ͯͣͦ͊ͻ ͎͍͔͍͎͋͊͊ͭͦͪͤͦͦ͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔ͦͣͨͫͯ͟͟͡Σ Ύ͊͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ 
;͙͔͙ͫͤͤ͡ͻ ͔͔͚ͨ͒ͣͦ͒͜͡Υ ͍ͪͤ͜͜ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͯ 
͎͍͔͍͋͊͊ͭͦͪͤͦͣͯ͜ ͍ͦͫͭͤ͜Έͦͣͯ ͔ͦͣͨͫ͟͟͜͡Τ ͍ͪͤ͜͜ ͙͔͙ͫͫͭͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ 
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